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BBeaeHue

[VNNOMHBIA NPOEKT SIBNSIETCS BbIMYCKHON KBaNMU(UKALMOHHON pa-
60TOWA, BbINOMHSEMON CTYAEHTOM MOC/Ee 3aBepLUEHKs NpoLecca 0byyeHus.

KypcoBble NpoeKkTbl B COOTBETCTBUM C YUYEOHbIM MaHOM BbIMNOSIHS-
0TCA CTyAEHTaMM MO TEMATUKE NPOEKTUPOBAHUSI TEX CENbCKOXO3AWCTBEH-
HbIX MallWH, KOTOPbIM MOCBSLLEH NEKLMOHHBIN KypC — KypCOBOW NMPOEKT Mo
MallMHaM ANs BO3AESbIBaHUS CENTIbCKOXO3SAWCTBEHHLIX KYNbTYp W yb6opou-
HbIM MalUMHaM W KYpCOBOM MPOEKT MO MaluuHaM ANt YOOpKM TEXHUYECKUX
KynbTYyp.

[MnnoMHoe 1 KypcoBOe NPOEKTUPOBaHUE SIBASIOTCS MMaBHbIMK 3nie-
MEHTaMM CUCTEMbl NMOArOTOBKW CMELMANNCTOB MO MPOEKTUPOBAHWIO Ceb-
CKOXO35IMCTBEHHOW TEXHWKW, HO MMEIOT MPUHLMNMAMBLHO pasHble 3ajauu.

ZnnnomHeivt NpoekT, SBNAsSCh KBanMbUKaLMOHHOW paboTon, umeet
Lenb nokasaTb roCyAapCTBEHHON KOMWCCUMM COOTBETCTBME YPOBHSI MOArO-
TOBKM CrieumanucTa KsanmgukaumMoHHON xapakrtepuctuke. KeanndukaumoH-
Hasi XapaKTepucTUKa HarpaBfieHWsl MOArOTOBKWU AWMMNIOMUMPOBAHHOIO Crie-
umanucta «TpaHCMOPTHbIE MALUMHBLI U TPAHCMOPTHO-TEXHOMIOMMYECKUE KOM-
nnekco» B AFTY npeaycMaTpuBaeT NOArOTOBKY KaZpoB MO CrneuuanbHOCTSM
190206 n 190109 «CenbCKOXO3SMUCTBEHHbIE MaluMHbl U 0BOpyLOBaHME>.
O6bekTamm NpodeccMoHanbHON AesTenbHOCTU SBASOTCS MalluHBI U 06opy-
[lOBaHME KOMM/IEKCOB /1S BO3LENbIBAHUSI 3€PHOBbIX, OBOLUHbIX, TEXHUYe-
CKUX W CafiOBbIX KY/bTYp.

CornacHo rocyaapcTBeHHOMY 0bpa3oBaTeslbHOMy CTaHAapTy Bbiry-
CKHUK [O/KEH ObITb MOATOTOBJIEH K PELLEHUIO CNeayoLLmnx npodeccnoHanb-
HbIX 3aaau:

B NPOEKTHO-KOHCTPYKTOPCKOW AeSATENbHOCTU:

- hopMynMpoBaHMe Lenei NpoekTa, KpUTEPMEB U CNOCOBOB AOCTH-
XEHUs Lenei, NOCTPoeHWe CTPYKTYpbl B3aUMOCBS3€El, BbIsSBNIEHNE MPUOPU-
TETOB peLleHus 3aaaq;

- pa3paboTka 0606LWEHHBLIX BapMaHTOB pelleHns npobneM, aHanu3
3TMX BapWaAHTOB, MPOrHO3MPOBaHME MOCNEACTBUM, HaXOXAEHWE KOMMpPOo-
MUCCHbIX peLLIEHN;

- KOHCTpYMpOBaHue HOBBbIX 06pa3uos TPaHCMOPTHO-
TEXHOMOMMYECKMX MalUMH 1 060pyAOBaHMS;

- pa3paboTka KOHCTPYKTOPCKOW [AOKYMEHTaUMu Anst MoaepHu3aumm
1 MoAMbUKaLMM TPAHCMOPTHO-TEXHONOMMYECKMX MallMH 1 060pyA0BaHMS;

- paspaboTka TEXHUYECKMX YCIIOBUIA U TEXHUYECKUX OMMCAHWUN;

B NPOW3BOACTBEHHO-TEXHOSIOrMYECKON AESTENbHOCTY:

- 3cbeKTBHOE MCNOMb30BaHUE MATEPUANIOB U TEXHONIOMMYECKOro
060pyA0BaHUS MaLLMHOCTPOUTENBbHBIX NPeAnpUSTUN;

- paspaboTka TEXHUYECKON AOKYMEHTaLuu;

- MCNOJIb30BaHWE anropuTMOB W MPOrpaMM pacyéToB NapameTpoB
TEXHOJIOrMYECKOro MPOM3BOACTBA TPAHCMOPTHO-TEXHOMOMMYECKMX MALUMH U
obopynoBaHus;



- aBTOPCKWIi Hafsop 3a npoBedeHWeM paboT Mo MPOM3BOACTBY
TPAHCMOPTHO-TEXHONOMMYECKMX MALLMH U 060PYAOBaHUS;

- OCYLLECTB/IEHWE NPOWU3BOACTBEHHOMO KOHTPOJISI 3@ XOAOM TEXHO-
NOTMYECKMX MPOLIECCOB M KaUYeCTBOM U3AENUIA.

NS pelueHns STUX 3a4aY BbINYCKHWUK AO/DKEH YMETb:

- BbINO/IHATL PaboThbl MO NMPOEKTUPOBAHMIO, MH(OPMALIMOHHOMY 06-
CNYXVBaHWIO, OpraHu3aLMM NPOU3BOACTBA, TPYAa W YNpaBeHus!, TEXHUYe-
CKOMY KOHTPOJIO 1 aBTOPCKOMY Haz3opy;

- NMPOBOANTb TEXHWUKO-IKOHOMUYECKMIA aHaNM3;

- 06OCHOBbIBaTbL NMPUHUMAEMbBIE PELLEHNS;

- U3y4YaTb M aHANM3MPOBATb MHAOPMALMIO, TEXHUYECKUE AAHHBIE U
nokasartenu, 0606wWaTth UX, NPOBOAUTL HEOBXOAMMbIE PacyéTbl, WUCMONb3ysl
COBpPEMEHHbIE TEXHUYECKME CPEACTBa;

- COCTaBMATb UHCTPYKLMM, MOSACHATENbHBIE 3aMUCKK, OTUYETbI, CXMb,
3as1BKM, 3aKasbl ¥ APYrylo TEXHUYECKYIO AOKYMEHTALUMIO;

- OCYLLIECTB/ISATb IKCMEPTUY TEXHUYECKOW AOKYMEHTALMM, HAA30p M
KOHTPO/Ib 33 COCTOSHWEM W 3KCnyaTauuelt 060pyaoBaHus, yCTaHaBIMBaTb
MPUYMHBI HEAOCTATKOB M HEMCMPABHOCTEN, MPUHMMaTL Mepbl MO MX yCTpa-
HEHWIO;

- cneauTtb 3a COGJIOAEHVEM AEWCTBYIOWMX CTAHAAPTOB, HOPM U
npasu.

B uenoM KeBanuduKaLMoHHas XapaKTepucTuKa npedycMaTpuBaeT y
BbIMYCKHUKA Hann4ue onpeaenéHHoro ob6bLema 3HaHui 1 ymenuin. CooTeer-
CTBME MOJyYEHHbIX 3HaHWUM KBaNM(MUKALMOHHOW XapaKTepUCTUKE YCTaHaB-
NIMBAET rOCyAapCTBEHHbIN 3k3aMeH. COOTBETCTBME MOYUYEHHBIX HABbLIKOB
KBaNM(PMKALMOHHOWM XapaKTepUCTUKE YCTAHAB/MBAET 3aluuTa AMMIOMHOMO
NMpoeKTa Ha 3aceflaHuM roCyAapCTBEHHON 3K3aMeHaLUMOHHON KOMUCCUW. Bbi-
MYCKHUKY, YAOBNETBOPSIOIEMY 3TUM KBa/IMPUKALMOHHBIM TpeboBaHUAM,
NpUCBaMBAETCA KBANMUMUKALIMA — MHXKEHED.

KypcoBoe rpoexTupoBaHue no cneuuanbHbiM AMCUMMIIMHAM UMeeT
yyebHoe npegHasHadeHue. OHO He SIBNSIETCS KBanMbUKaLMOHHOM paboTol
M AO/MKHO /UL FOTOBUTL CTYAEHTa K AWUMAOMHOMY MPOEKTUpOBaHuio. Lle-
NblO €ro BbINOHEHUS ABNSAETCA PAa3BUTUE HABLIKOB MPOEKTUPOBAHWS 1 pas-
PaboTKN KOHCTPYKLUMIA CENbCKOXO3ANCTBEHHBIX MalLWH, MOSYYEHHbIX B Mpo-
Liecce NpaKTUHECKMX 3aHATUI U NPOXOXAEHUS NMPOM3BOACTBEHHbIX MPAKTYK.

[N 3TOro CTyAeHT [O/DKEH CaMOCTOSATENbHO (OpMYSIMPOBaTh U
pewaTb WHXEHEepPHble 33adauy, MPUHUMATb TEXHUUECKME PELLEHWst MO WX
KOHCTPYKTMBHOMY O(OPM/IEHMIO, BBIMOJIHATL rpacuyeckne M TEKCTOBblE
[OKYMEHTbI, COOTBETCTBYlOLME TpeboBaHUSM AEUCTBYIOLUMX CTaHAAPTOB.
BbinosiHeHME KypCOBbIX MPOEKTOB SBJIIETCS 3TAroM MOArOTOBKU K AWUMSIOM-
HOMY MpOEKTY, KaueCTBO KOTOPOro AO/MKHO XapaKTepu3oBaTb CTYAEHTa Kak
CchopMMpOBaBLLErOCS CMeLManucTa, oTBevatolero TpeboBaHusM KBanudu-
KaLMOHHOM XapaKTepUCTUKM.

B HacTosieM nocobum usnaratotcs cogepXkaHue M TpeboBaHUS K
3aK/OUNUTENbHOV paboTe CTyAeHTa, rapaHTUPYIOLLME €€ COOTBETCTBUE KBa-
NNUKALMOHHON XapaKTEPUCTUKE U YCMELLHYIO 3aLUMTY AMMIOMHOMO MpOoekK-
Ta.

lpaBuia u NopsaoK OOPMAEHNS AUMTIOMHBIX U KyPCOBbIX MPOEK-
TOB (paborT), BbINONHAEMbIX CTYACHTaMU YHUBEPCUTETE, YCTaHaB/IMBAET



BHyTpeHHmt ctaHaapt AITY CTI1 01-2001, yTBEpXAEHHBIK PEKTOPOM
17.01.2001 r.
1. COOAEP)XXAHUE U CTPYKTYPA
KYPCOBOIO U AMNJIOMHOIO NPOEKTOB

CornacHo CTN 01-2001 gunsioMHbIVi MPOEKT - 3aBEpLUAOLWMIA 3Tan
00yYeHWsi CTYAEHTOB YHUBEPCUTETA, MABHON LENblO U COLePXaHUEM KOTO-
poro sIBASIETCS NPOEKTUPOBAHUE U3AENUS UMM €r0 COCTaBHbIX YacTel, pas-
paboTka TEXHONOrMYECKNX MPOLECCOB, peLleHWe OpraHn3aLMOHHbIX, SKOHO-
MUYECKMX BOMPOCOB NMPOM3BOACTBA, 3aLUUThl OKPYXXaMoLLEeN cpeabl U OXpaHbl
TpyAa.

KypcoBovi npoekT (paboTta) - caMmocTosTenbHasi paboTa, OCHOBHOM
Lenbio M coaepXKaHUeM KOTOPOM SIBSIETCA Pa3BUTWE YMEHWM UM HaBLIKOB
NpaKTUYECKUX U 3KCMEPUMEHTANbHLIX UCCNEAOBaHWN, MHXEHEPHbIX pacye-
TOB, PELIEHU KOHCTPYKTOPCKMX M TEXHOMOMMYECKMX 3@y, a TaKkxe noaro-
TOBKa CTYAEHTOB K BbIMOIHEHMIO ANMIOMHBIX NPOEKTOB.

MpoekT (KypcoBOW, AUMIIOMHbIA) JOMKEH COCTOATb M3 rpacdnyeckol
YaCTM M TEKCTOBOM AOKYMEHTaLWW, CLUMBAEMON B BUAE KHUMM (MOSICHUTENb-
HoW 3anucku). Mo coaepXkaHUo KypCoBblE U AWUMAOMHBbIE  MPOEKTbI AOMKHbI
oTBeyaTb TpeboBaHusaM kadeapbl CXMuO.

PexkoMeHayeMasi CTpyKTypa nosicHutenbHow 3anucku (M3) guriom-
HOro npoekTa:

TUTYNbHBIN IUCT.

3apaHvie Ha NpPOeKTMpoBaHue.
AHHOTaUMS.

CopepxxaHve.

BeepneHue.

KoHCTpyKTOpCKUiA pasgen.
TexHonormyeckuii pasgern.
DKOHOMWYECKUI pasaern.

DKOMOrMYHOCTb U 6e30MacHOCTb NpoeKTa.
3aknoueHue.

Cnncok Mcnonb30BaHHbIX MHDOPMALIMOHHBIX UCTOYHUKOB.
BenoMocTb npoekTa.

MpunoxxeHus.

Mo kaxaoMy M3 pa3genos CTYAEHTY Ha3HaYaeTCs KOHCY/IbTaHT:

- MO KOHCTPYKTOPCKOMY M TEXHOJIOMMYECKOMY pasaesiaM Ha3HayvaeT-
CS1 KOHCYNbTAHT OT Kadeapbl «CXMnO»;

- aHanu3 u noaresepxaeHve 3PGHEKTUBHOCTU TEXHUYECKMX peLle-
HWII — KOHCYNbTaHT OT kacdeapbl «OpraHu3aumns Npou3BOACTBA M MEHedX-
MEHT»;

- aHanu3 M NpoBeAEeHME OLEHKM Ha COOTBETCTBME TpeboBaHWsSM
6€30MacHOCTH, 3KOMOMMYHOCTU U OXPaHbl OKpYXatowen cpeabl — KOHCY/b-
TaHT OT Kadeapbl «OxpaHa Tpyaa U OKPYXKALOLLEN Cpeabl».

ObLee pykOBOACTBO AMMIOMHBIM MPOEKTUPOBAHMEM OCYLLECTBNSET
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PYKOBOAWUTENb AWMIIOMHOrO MPOEKTa, Ha3Ha4YaeMblid, Kak npaBwmo, OT Mpo-
dunmpyrowwen kadeapbl CXMrO.

OpreHTUPOBOYHO 06bEM MosiCHUTENbHON 3anucku (M3) AvunnoMHo-
ro npoekTta cocrasnset 90-120 cTpaHuu,.

lpaduyeckas yacTb coctouT u3 12-14 AnCTOB, M, KaK MpaBwso,
BKJ/IOYAET CeaytoLme nCTbI:

1) dyHKUMOHaNbHas cxeMa MallUWHbI;

2) NpUHUMNUANbHAs CXeMa MaLLUWHBbI;

3) KMHeMaTMyecKast Cxema MallWHbI;

4) 06LWmit BUA Unn cO60POYHbIA YEPTEX MaLLWHbI;

5) nepBas cbopoyHas eamnnua (CE);

6) BTopas CE;

7) Tpetbs CE;

8) 1-11 neTaNMPOBOYHbBIN YepTEX;

9) 2-11 AETANNPOBOYHbBIN YEPTEX;

10) BapuaHTbI cxeM cOopku U3aenus;

11) npoekTupoBaHWe onepawuii copku;

12) obecneyeHve TOYHOCTU COOPKM U B3aMMO3aMEHSIEMOCTU AeTa-
nei n CE;

13) nucT no pacyeTy 3KOHOMMYECKOro 3ddeKTa NPUHATLIX KOHCT-
PYKTVBHbIX peLleHui;

14) nnakaTt nNo pacyeTy NapaMeTpoB 3KOMOrMYHOCTM M Be3onacHo-
CTW MpoeKTa.

CopepxaHne NUCTOB BblbupaeTcsl Tak, YTobbl Ha HMX OTO6pa3uTb
BCE MPUHSATbIE TONbKO HOBblE KOHCTPYKTMBHbIE pelueHus. B yacTHocTu, ans
BblYepUMBaHMS BblIBUPAKOTCS Y3/1bl, B KOTOPbIX UMEIOTCS MNaBHbIE HOBLUECTBa
npoekTa.

CTpyKTypa 1-ro KypcoBoro rpoekta [O/DKHa COCTaBNATb YacTb Au-
nAoMHoro. NosicHuTenbHas 3anucka KypcoBOro MpoeKTa COAEPXMUT TOJSIbKO
KOHCTPYKTOPCKYIO 4acTb M He BKJIlOYaeT Yactm 2, 3, 4. Mpaduueckas 4actb
06bI4HO BKJIlOYAET nucTol 1, 2, 3, 5 1 8 1 yTouHsETCS Npu Bbigaye 3a4aHns
pykoBoguTeneM. lpaduyeckass 4YacTb 2-r0 KypCOBOrO MpoekTa BK/OYaeT
nuctel 2, 3, 5, 6, 8, 9 1 yTOUHSETCA NpU Bbidaye 3aaHnsa pykosoautenem. B
LiefIoM KypCoBOe NPOEKTUPOBaHWE A0SIHKHO CMOCO6CTBOBaTb YCMELLHON TBOP-
yeckoi paboTe CTyAeHTa MO PeLLEHUIO KOHCTPYKTOPCKUX 3aAay AWUMIOMHOMO
NPOEKTUPOBAHUS C UCMOJIb30BaHWEM BbIMUCTTUTENBHOW TEXHUKM.
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2. NOACHUTEJIbHAA 3ANMUCKA

TUTYIbHBIA JIMNCT BLINONHSETCS Ha TUMMOBOM 6naHke no gopme
(npun.1). Ha HEM yka3blBaeTCa TeMa MpoOeKTa, COOTBETCTBYHOLLAS NpuKasy
Ha AWNIOMHOE NPOEKTUPOBAHUE, U NOAMUCU PYKOBOAMTENS U BCEX KOHCYNb-
TaHTOoB. lNpaBuna odopmneHns B pasgene 7.2.

3apgaHne Ha ANNJIOMHOE NMPOEKTHPOBaHME - OCHOBHON ucxoa-
HbI AOKYMEHT, BbIAAETCS CTyZEHTY O Hayana NpOEeKTUPOBaHUS PyKOBOAU-
TeneM, yTBepXAAeTcs 3aBeaylolmM kadeapol. B 3agaHuM ykasbiBatoTcs
TEeMa MpoeKTa, a Takke nepeveHb KOHKPETHbIX BOMNPOCOB, KOTOPbIE CTyAEHT
[OJDKEH pelnTb BO BpeMs BbIMONHEHUs npoekTa. OpopMnseTcs Kak AoKy-
MeHT (cM. pasgen 7.3).

AHHOTaLMs1 — KpaTKOe COAEpXaHWEe MOSICHATENbHOM 3amucku K
npoekTy, HeobxoamMoe Ans ee bubnuorpacburyeckon knaccubukaumu.

CopepycaHmne — nepeveHb BCeX 4vacten U naparpadoB MOSICHU-
TENbHOM 3anucKM C yKasaHWeM HoMmepa CTpaHwl. MpaBuna odopMneHus B
pasgene 7.4.

Ha nepBom nucte copepaHusi BbIMOMHAETCS OCHOBHas HaAMuChb
M3. MosHoe HauMMeHOBaHWe MpOeKTa B OCHOBHOM HAAMWCK, Ha TUTYSIbHOM
nucTe u B Tekcte M3 A0MKHO BbITb OAUHAKOBLIM.

BBegeHne — KpaTKO OTPaXaeT aKTyaNbHOCTb 3aJaHHON TeMbl, eé
3KOHOMMYECKOE M COUMAnbHOE 3HAYeHue, CyLLeCTBYIOLMI YPOBEHb TEXHM-
yeckoro obecneueHus, umelowmecs npobnembl, a TaKke Uenu U 3agayu
[AVMIIOMHOrO NPOEKTUPOBaHMS, CMOCOBCTBYIOWME PELLEHUIO 3TUX npobnem.
YKasblBalOTC UCTOYHUKM U AOKYMEHTbI (3aaHne), Ha OCHOBaHUM KOTOPbIX
BbINOJIHAETCS MPOEKT.

1. KoHCcTpykTOopCkmii pa3gen - nNpUBOASTCS TeopeTudeckue
060CHOBaHMSA NPUHLUMNOB (DYHKLUMOHMPOBAHMS MalluvHbl U eé pabounx opra-
HOB, HeobxoaMMble AOKa3aTeNbHble W NPOBEPOYHbIE PACYETbl 3/IEMEHTOB
CXeM, Y3/10B U AeTanel MallMHbl, ONUCAHWUE MPUHSTBIX KOHCTPYKTUBHBIX pe-
LUEHUI.

2. TexHosiornyeckunii pasges - NpUBOAMTCS aHaiu3 OHOMO U3
CKOHCTPYMPOBaHHbIX Y310B Kak obbekTa Mpou3BOACTBa, pa3pabatbiBaloTcs
TEXHOJIOrMyeckne npoueccsl ero cbopkM U U3roTOBNEHUSI AeTanei ¢ Heob-
XOAMMBIMU pacyéTamun, UNMKCTPaUUSIMKU, MapLIPYTHLIMM KapTamu v T.n. Pac-
CUNTBLIBAETCS TOYHOCTb COOPKM, pa3mMepbl 3aroTOBOK, peXuMbl 06paboTku.

3. BkoHoMMYeCcknif pazgest - B O6LIEM Clydae [O/MKEH coaep-
XaTb OLEHKY 3KOHOMMUYECKON 3EKTUBHOCTU MPUHSITBIX KOHCTPYKTUBHBIX
pELLEeHWA B NPOM3BOACTBE W 3KCMUTyaTaLmm.

11



4. 3K0/10rM4HOCTL M 6€30MacHOCTb XXN3HEAEATE/IbHOCTH -
pasgen OOMKEH CoAepXaTb aHanu3 OMnacHbIX U BpefHbIX akTopoBs, Mony-
YaeMbIX MpY  UCMOJb30BaHUM pPa3paboTaHHON MaLUWHbI, U KOHKPETHbIE Me-
pONPUSITUS MO UX YCTPAHEHUIO UMW HEWTpanu3aumu.

3arroyeHmne [OMKHO coaepXaTb KpaTKue BblBOAbl UM OLEHKY
pe3ynbTaToB paboTbl, JOKa3aHHbIE JOCTOMHCTBA MPUHSTLIX PELUEHMI, COOT-
BETCTBME MOJyYEHHbIX Pe3y/bTaToB BblAAHHOMY 33aHUI0 Ha NPOEeKTUpOBa-
Hue.

CriCoOK UCro/Ib30BaHHbIX UCTOYHUKOB [O/DKEH COLepXaTb UC-
TOYHMKW MH(OPMaLMK, UCMOb30BaHHbIE NPW BbINOMHEHUM NpOEKTa.

Begomocrp npoexkta — nepeuyeHb BCEX [AOKYMEHTOB MPOEKTa,
MMEIOLLUMX OCHOBHYIO HaAMUCb C KOAOM AOKyMeHTa (rpaduuyeckue u TekcTo-
Bble JOKYMeHTbI). MosICHATENbHas 3anncka yKasblBaeTCs Kak eauHbIN AOKY-
MeHT B pasgene 7.6.

TMpunosxeHns. B coctaB NpUNOXeHUA BKIIKOYAOT crieumdmKaLmu,
Tabnuubl, pacnevatku nporpamM, dopmbl ECT[, Ans TEXHONOrMYECKMUX npo-
LieccoB, MANIOCTpaUMM U T.4., KOTOpble HellenecoobpasHo 66110 BKIOYaTh B
TEKCT NpoekTa BBuAy nx 601bworo 06bEMa Mnmn cneundukn coaepxaHus.

OcHoBHas yactb M3 (BBeaeHve, pasgensl 1, 2, 3, 4, 3ako4eHne)
odopMnatoTCa Kak HechopMann3oBaHHbIE TEKCTOBbLIE AOKYMEHTbI MO NpaBu-
nam, npveeaéHHbIM B pasgene 7.5.

3agaHvie Ha AMMNIOMHOE MPOEKTUPOBaHWe, aHHOTauwms, CMMCOK WC-
NONb30BAHHbLIX WUCTOYHWKOB, BEAOMOCTb NPOEKTa, MPUIOXKEHUS CUMTAIOTCA
¢opManu3oBaHHbIMK JoKyMeHTaMu M3 1 ocdopMAaOTCA No npasuiam, npu-
BeAEéHHbIM B pa3genax 7.3, 7.6.

MpuMepHoe coaepXxaHue MOSICHUTENIbHOW 3amnWcku NpUBEAEHO HU-
xe.

COJEPXXAHVE MOSICHUTENBHOM 3AMUCKA
K AUNJTIOMHOMY TMPOEKTY
BeeneHve
1. KOHCTPYKTOPCKASA YACTb
1.1.TexHn4eckoe 3agaHne Ha NPOEeKTUpPOBaHME.
1.2. cxoaHble AaHHbIE AN NPOeKTMPOBaHKS.
1.2.1.CeefieHnsi 0 NPUPOAHO-KIMMaTUHECKMX 30HaX
1.2.2.TexHonornyeckme CBOWMCTBA CENbCKOXO3SMCTBEHHbIX
MaTepuanos u cpea
1.2.3. AHanu3 MalwuH aHanoroB (LUesb 1 3ag4a4Yum NpoekTa).
1.3. ObocHoBaHwWe yHKLUMOHaNbHOM cxeMbl CXM.
1.3.1 AHanu3 TEXHOJOrMUYECKMX Orepaumnii U NPOLECCOB U
TEXHUYECKUX CPEACTB UX PeanusytoLLmx.
1.3.2. ®opMupoBaHWe BapWaHTOB MOME3HbLIX WAel npu
CO34aHUM paLMOHanbHON cxeMbl CXM.
1.3.3. ObocHoBaHWe M pacyeT BapuaHTOB pabounx opra-
HOB, BbIMOMHAIOWMX TEXHOMOrMYeckme onepaummn B CXM.
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1.3.4. OueHka obecrneyeHnsl 3afaHHbIX MoKasaTenielt Ha-
3HayeHus npoekTupyemor CXM.

1.3.5. AHanu3 BapMaHTOB BO3MOXHbIX CXeM U 060CHOBa-
HWe YHKLUNOHANbHOM CXEMbI.

1.3.6. MocTpoeHne 1 onucaHune pauMoHanbHOW yHKLMO-
HaJIbHOMN CXEMBb.

1.4. MocTpoeHne NpUHUMNMANLHOM CXeMbl 06BEKTA MPOEKTUPOBA-

HUs.

1.4.1. KOMMNO3MUMOHHOE MOCTPOEHWE MPOEKTUPYEMON Ma-
LUMHBI.

1.4.2. ObecnieyeHne 3KCnyaTaUMOHHbIX TpeboBaHuit (ar-
peraTvpyeMoCTb, NnokasaTenu Ha3Ha4YeHus v ap.).

1.4.3. OueHka Maccbl MaLlUHBbI.

1.4.4. ObecneyeHne YCTOMUYMBOCTU MaLLUHBI U arperaTos.
1.4.5. AHanu3 BO3MOXHOCTM ObecnevyeHns HaaEKHOCTU
obbekTa NPoeKTUPOBaHMS.

1.4.6. OueHka ycnoBwiA 3KCNyaTaumMn obbekTa NpOoeKTu-
poBaHus.

1.4.7. MocTpoeHre NpUHLMNUANLHON CXEMbI

1.5. ObocHOBaHWE W MOCTPOEHUE KUHEMATUYECKOW CXEMbI NMPOEK-
TUPYEMOI MaLLUHBI.

1.5.1. Bbibop anemMeHTOB NpuBOAA.

1.5.2. OpraHusaumsi KWNHEMaTUUYECKOWN CXEMDbI.

1.5.3. Bbibop MexaHWU3MOB KOHTPONS ¥ ynpaBieHus.
1.5.4. PacyeT napamMeTpoB KMHEMATUYECKUX /IEMEHTOB.
1.5.5. MocTpoeHne KMHEMaTUYECKOW CXEMbI.

1.6. DHepreTnyecKknin pacyer.
1.7. O6oCcHOBaHWE KOHCTPYKUMU COOPOYHBIX eanHUL, fieTanen”.
1.8. Opranuzauust paboT ¢ NPUMEHEHNEM MPOEKTUPYEMOI MaLLMHbI.

2. TEXHOJIOTMYECKAS YACTbL"
3. SKOHOMWYECKAS YACTb"
4, 3KONOrs 1 BE3OMACHOCTb XXU3HEAEATENNbHOCTI®

3aK/o4eHme.
Cnm1coK 1cnosib30BaHHbIX UCTOYHUKOB.

MPUJTOXXEHUA.

* MpuBeCTM NOAPOBHYIO PYBPUKALIMIO MO PEKOMEHAALIMSIM KOHCYNbTaHTa.
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3. OBbEKTbI MPOEKTUPOBAHUSA, UCXOAHDIE AAHHDbIE
N OCHOBHBIE 3AJAYU NPOEKTUPOBAHUA

3.1. O6wme cBegeHNA O NPOEKTUPYEMbIX 06beKTax

Mpy NpoOeKTUPOBaAHMU NMPOEKTUPOBLUMK UCMONb3YET U aHanu3npyeT
CUCTEMY «HayKa — TEXHMKA — MPOM3BOACTBO — 3KCNyaTauus». CTpyKTypHas
CXEMA KOHKPETHOrO B3aMMOAENCTBUS NMPOEKTUPOBLUMKA U 06bEKTa NPOEKTU-
poBaHus npeacrasneHa Ha pyc.3.1.

l+llxl+2 H l Xc
v

X, »> O6BEKT > Y,
> IIPOCKTHUPOBAHUA >
X, POCKTHP Y,
- --» F-|--»
X 3 > > Y 3
> TlpoexTupoBuIKK
Hayka TexHuka IpoussoncTeo l OkcnnyaTauus

Puc. 3.1. CTpyKTypHasi cxeMa B3auMOAENCTBUSA

NPOEKTUPOBLLMKA U 06beKTa NPOEKTUPOBAHUS
3pecb Xy,..., X; = UCXOAHble (BXOQHbIE) AaHHble (YCNOBUSI 3KC-
nnyatauuu, CBOWCTBa ncxogHoro o6pa6aTb|BaeMoro mMaTepuana, arpotexHu-

yeckue TpeboBaHWs K MPOEKTUPYEMON MaluHe; X X .- ynpaensiowme

i+
BO34eiicTBMS, obecneuvBaloliMe 3aflaHHble YCIOBUSI (PYHKUMOHMPOBaHWS
o6beKkTa MPoeKTUPOBaHWUsl (KOHCTPYKUMM paboumx 3MEMEHTOB, MX KOMMO-

HOBKa, KMHEMATU4YECKNE NapaMeTpbl U T.,U,.); yl ""’yK - BbIXOAHbIE MOKa3a-

Tenu GYHKUMOHMPOBAHUS (3KOHOMUYECKME MoKasaTenn, nokasaTenmn HasHa-
YEHWUS, SHEpProeMKOCTb, METAN/IOEMKOCTb, HaAEXHOCTb, 3PrOHOMMUKA, 3CTe-
TUKa nT.4a.).

O6beKTaMM NPOEKTUPOBAHUA B COOTBETCTBUM C y4YebHbLIM nna-
HOM cneuuanbHocTM 190206, 190109 SABNSAOTCA CELCKOXO3SMCTBEHHbIE
MaluHbl, obopyaoBaHWe, arperaTbl U KOMMIEKCHl. B oTiMume oT dyHKuUmo-
HUPYIOLEN cucTeMbl (CUCTEMBI, SKCMyaTUPYEMON B arporpoMbILLIEHHOM
komnnekce (AMK)) onucaHne NpPOEKTUPYEMOW CUCTEMbI 3aJaeT ee Mpearo-
Naraemyto CTPYKTYpy C MOMOLLbIO CXeM, MOSICHUTENbHLIX TEKCTOB, a TakKe
JIOMMYECKUX M MATEMATUMUYECKUX COOTHOLLEHWI, MOAENUPYOWMX paboTy OT-
[EenbHbIX 3/IEMEHTOB CUCTEMbI U ee B3aMMOAENCTBME C OKpYXatoLlel cpe-
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foin. Takum 06pa3oM, Mpu MPOEKTUPOBaHWUM CO3L4AETCS CTPYKTypa CUCTEM.
CnoXwuBLUYIOCS CTPYKTYPY OOBLEKTOB MPOEKTUPOBaHWs Lienecoobpa3Ho xa-
paKkTepu30BaTb 3M1eMEHTaMu, cocTaBnsiowmmm eé [13, 28].

Ce/IbCKOXO3SIWICTBEHHAs! MAlLMHa B OBLLEM Cllydae COCTOWUT U3 crie-
LYHOLWMX FPYNM 3/IEMEHTOB:

- pabo4mx opraHos;

- MEXaHM3MOB A5 Nepeaaqn ABUXEHMSI OT UCTOYHMKA SHEPTUK;
MEXaHW3MOB YNpPaB/iEHUS;

- UCTOYHWMKA SHEprim;

- XO[0BOW YaCTyu C NOABECKOW;

- HECYLUMX KOHCTPYKLMIMA.

B 3aBMCMMOCTM OT Ha3HAYEHMSI MaLLWHbI, T.€. XapaKTepa TEXHOJIO0-
rMYECKUX orepawLmin, KoTopble OHa AO/MKHA BbINOSHSATL, METOAA arperaTupo-
BaHUA B CTPYKType He 06s13aTesIbHO AO/MKHbI MPUCYTCTBOBATbL BCE rPynmbl
3M1EMEHTOB (HanNpMMep, Y HaBECHbIX MaLLWH XO40Basi YaCTb OTCYTCTBYET, TaK
KaK ee pofib BbIMOMHSET TPAKTOP UM CaMOXOAHOE LWaccu 1 T.4.).

Ce/lbCKOXO35MCTBEHHbIE arperarbl BKIIOUaloT:

1) 3Hepretuueckoe cpeactBo (3C) (TpakTop WM CaMoxogHoe
accm);

2) cueno4Hoe YCTPOMCTBO;

3) paboune cenbckoxXo3sMCTBEHHbIE MALLWHBI.

Ha npakTuke arperatbl 4aCcTO COCTOSIT M3 TpaKTopa M ofHOW pabo-
yeil MalUVHbI, HaBeLIVBAEMON WK NpuUennsieMoil. B aToM criydae, kak npa-
BW/IO, CLEMOYHOrO YCTPOWCTBa He Tpebyetcs. MHoraa ofHa MaluvHa wnu
opyaue arperaTvpyetcsi C AByMs TpakTopamu (TPOCoBasi BOIOKYLLA).

CamoxoaHasi CesibCKoXo3sucTBeHHass mawmHa (CXM) Moxer pac-
CMaTpUBaTLCS KakK Pa3HOBUAHOCTL CenbXo3arperaTos.

Kowmriniekc malmH, Kak cnefyeT u3 onpefeneHusi, AO/DKEH COCTOo-
ATb U3 CENbXO3MaLUMH W arperatoB B KOMIMYECTBE W C XapaKTEPUCTUKAMM,
obecrneunBatoLLMMM BbINOSTHEHWE NPOM3BOACTBEHHbIX MPOLIECCOB.

Hayka — cdepa yenoBeyeckon AesTeNbHOCTH, yHKLUM KOTOPOWN —
BblpaboTka U TEOpeTMYECKasi CUCTEMATM3aUMNA 0ObEKTUBHBIX 3HaHUIA O Ael-
CTBWUTENbHOCTM; BK/IOYAET KaK AESTESIbHOCTb MO MOJSIYYEHUIO HOBOIO 3Ha-
HUSI, TaK U ee pe3yNbTaT — CyMMYy 3HaHWM, NeXalumMx B OCHOBE Hay4YHOW Kap-
TUHbI MUpa.HenocpeacTBeHHas Uefb Hayku — OMUCaHWe, OB6bSICHEHWE W
npeackasaHWe MNpOLECCOB U SIBNEHWA AEeACTBUTENBHOCTM, COCTaBSHOLLMX
npeaMET ee U3yYeHUsl, Ha OCHOBE OTKPbLIBAEMbIX €K 3aKOHOB. [1poekTMpoB-
UMK JOMKEH BNlAAETb HaBblkaMW HAayYHO-TEXHUUECKOW aesTenbHOCTH [18].

TexHuKy Lienecoobpa3Ho XapakTepu3oBaTb CBEAEHUSIMU:

1) 0 MawmHax-aHanorax;

2) 0 MallMHaX, B3aMMOAEMCTBYIOLWMX C MPOEKTUPYEMOM MalUMHOM
npu ee GYHKUMOHUPOBAHWMK;

15



3) O pasnMyHbIX TEXHWUYECKMX PELLEHUSX W3 ApYrux obnacren
TEXHUKM.

MalumWHbI-aHanorm AOMKHbI PacCMaTpyBaTbCSl Kak BapWaHTbl CXEM-
HOFO M KOHCTPYKTMBHOMO peLUeHUi 06bekTa NPOEKTUPOBAHUS B LIESIOM, pa-
60unx opraHoB, MeXaHWM3MOB W [PYrMX 3MEMEHTOB, KOTOpble MO3BOJAIOT
WMETb AaHHbIE AJ11 MOCTPOEHUS SMIMUPUYECKUX MaTeEMaTUUYECKUX Moaenel 1
aHanu3a BapWAHTOB MO MOKasaTensiM HasHaYeHMWs!, MoKasaTensiM TEXHOsO-
MMYHOCTM, HaZEXHOCTW, AONTOBEYHOCTH, PEMOHTOMPUrOAHOCTH, 3CTETUYE-
CKMX W 3ProOHOMUYECKUX MOKasaTesel, TEXHUKM 6e30MacHOCTM U MPOMbILL-
NEHHOW CaHWUTapWK, 3KOHOMUYECKOW 3 HEKTUBHOCTM M Ap., @ TaKKe CUHTe-
32 HOBbIX BapuaHTOB paboymx OpraHoB M BCEro 06bekTa NpoeKTUPOBaHMSI.

CBefeHMs 0 MaluMHax, B3auMMOAEMCTBYIOWMX C MPOEKTUPYEMOM
MalUMHOWM, Kak MpaBWIo, MPEACTaBSOTCA TEXHUYECKON XapaKTEPUCTUKOMN,
[OMOJTHEHHOW HEKOTOPbLIMK AaHHLIMK B 3aBWCMMOCTM OT PELLAEMON 3aaauu.
Hanpumep, NpyUcoeavHUTENbHBIMU pa3MepPaMM MEXaHU3MOB HaBECKM, KOop-
OVMHATaMu U pa3MepoM Basla 0T6opa MOLLHOCTY U Np.

3HauyeHMe TEeXHUYECKUX PpeLIeHUn U3 ApYyrux obnactelt TEXHWKM
YBENMUMBAET BO3MOXHOCTM Bbi6Opa paLMOHANbHOMO BapuaHTa KOHCTPYK-
LMK, @ TaKkke pocT nokasartenei yHudmkaumm.

Mpon3BOACTBO CE/IbCKOXO3AMCTBEHHbIX MalUMH. MMpy npoek-
TUPOBaHWM MpeAarnosaraeTcs NpeanpusiTe — W3roTOBUTENb CO34ABAEMOro
o6beKTa MPOEKTUPOBAHMS. YUEeT pesynbTaToB aHanv3a MNpoW3BOACTBA Ma-
LUMH-aHaNIOroB MO3BOJISIET CHU3UTL 3aTpaThl Ha M3rOTOBJIEHUE MPOEKTUPYE-
MOM MalUMHbl. K HEeo6XOAMMBIM 3HaHWSIM O MPOWM3BOACTBE AaHHbLIX MaLUMH
CNefyeT OTHECTU: TEXHOMOMMWU WM3rOTOBNEHUS AeTanen; c6opku C60pOYHbIX
€AVHUL; METOAbl YNaKOBKM M TPAHCMOPTUPOBAHWS M3AENWIA NMPOU3BOACTBA
noTpeduTeNio B 3aBUCMMOCTM OT NpearnosiaraeMoro Maclutaba Mx NpousBos-
CTBa; CTaHZapTbl NpeanpusTus, 06yCNOBAMBAIOWME MPUMEHMMOCTL MepU-
TESbHOrO MHCTPYMEHTA, Kpenexa, COpTaMeHTa MaTepManoB v T.M.; Hann4me
TEXHOMIOrMYeckoro 060pyaoBaHNs; NPOWM3BOACTBEHHBLIX MOWAAEN; KBaIu-
bvkaumm paboumx. ITo NO3BONSET 06ECNeYUTb NPEEMCTBEHHOCTb KOHCT-
PYKUMI, CHU3WUTb 3aTpaTbl U BPEMSI HA OCBOEHWE NPOU3BOACTBA, 06eCneymnThb
PaLMOHANbHYIO pacyfIeHEHHOCTb MalWH Ha CEOPOYHbIE eANHULIbI, MOBbICUTb
TEXHOMOMMYHOCTb 06 BEKTA NPOEKTUPOBAHMSI.

AxcnnyaTauus. YCNoBWs 3KCNayaTauuu MawuvH npegonpenens-
I0TCS1 XapaKTEPUCTUKaMK NPUPOAHO-KIIMMATUYECKUX 30H, TEXHOOrMYECKUMI
M OpraHu13auMOHHbIMK hakTopaMu. K HUM CneayeT OTHECTW: OMbIT MOAro-
TOBKM MalLUMH-aHasIoOroB K 3KCMJlyaTauuu WM XpaHEHWIO; Hamuume TexHude-
CKoVi 6asbl ANs NMpOBEAEHUsS TEXHUYECKOrO OBC/Y>XMBAHUS M PEMOHTA; pa-
LIMOHA/bHYIO OpraHM3aumio UX MPOBEAEHMS, A TaKKe OpraHM3aumio aBuKe-
HUs arperaTa B nose; obecrneyeHne arperatoB CENbCKOXO3SUCTBEHHBIMU U
3KCM/lyaTalUMOHHBIMU MaTepuanami UM TPaHCMopToM; KBanmdukaumio ob-
CNYXVBatOLLEro nepcoHana.

MpupoaHO-KNMMaTUUYECKUE 30HbI XapaKTepU3YIOTCS HaUMEHO-
BaHWEM, NJowaablo, penbecoM, METEOPOIONMYECKMMM YCIIOBUSIMU, COOTHO-
LUEHWEM BO3AENbIBAEMbIX KyNbTYp, CPEAHEN Mowwazbto nonen, AIMHOW ro-
HOB, TWMOM MOYBbLI, PAaCCTOSIHUEM BHYTPUXO3SANCTBEHHBLIX MEPEBO30OK, YPO-
XaNHOCTbIO Ky/bTYp UM NPOAYKTUBHOCTbIO XMBOTHOBOACTBA. B cnyyae pes-
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KOro pasnuumsi 3TUX NPU3HAKOB 30HA AENMTCS Ha MOA30HbI C TEMU Xe Xa-
paKTEPUCTUKAMW.

TexHonornyeckne NPoLecchbl Ce1bCKOX03IIMCTBEHHOro npo-
M3BOACTBA. KaXxaoi 30HE MpUCYLLM TUMOBbLIE TEXHOMOrMYECKME MpoLecchl
MOJSTyYEHUSI OMNpPESENIEHHOr0 BMAA CENbCKOXO35MCTBEHHOM Npoaykumn. Tex-
HOJMTOrMYeCKUiA NPOLIECC, B KOTOPOM MpeArnonaraeTcsl NpUMEHEHWE NPOeKTU-
pyeMOW MalLWHbI, JO/MKEH XapaKTepu3oBaThCs:

- NEPEYHEM HaMMEHOBaHWIA onepauui;

- 06bEMOM paboT Ha KaxaoW onepauunm;

- KaNleHAapHbIM CPOKOM BbIMOMIHEHUS KaXK0M onepauum;

- HOPMOW BHeCeHusi, MOTpebneHns CenbCKOX03sMCTBEHHbIX MaTe-
pvanoB UM KOIMYECTBOM BbIBO3UMOrO MpoAyKTa (OCHOBHOMO Unn Nobo4YHo-
ro);

- 0COBEHHOCTSAIMM arpo- U 300TPe60oBaHUI K BbIMNOMHEHWIO Onepa-
LM,

CBoiicTBa o6pabaTbiBaeMbix MaTepuanoB. B cenbckoxo3sincT-
BEHHbIX MallMHaX W YCTaHOBKaX MOryT OCYLLECTBNSATLCS Pa3HOOOpa3Hble
MexaHU4YecKue, TernsoBble, XMMUYEeCKMe U Apyrve npoueccel no obpaboTtke
pa3nnuHbIX MaTepuanos. MoaToMy, 0606Lias OnbIT, HAKOMIEHHBIN B Npoek-
TMPOBAHWM O MaTepuasnax, MOXXHO CKa3aTb, YTO OHM [O/KHbI XapaKTepu3o-
BaTbCSl CBEAEHUSIMU:

- 06 UCxoaHbIX (TEXHONOMMYECKMX) CBOWCTBaX MaTepwana, Bblpa-
YEHHbIX (PU3NKO-MEXAHUYECKMMU BENNUMHAMK (pa3MepHbIe XapakTepucTu-
KW, CKOPOCTU BUTaHWUSI, KO3IPDULMEHT TPEHUS, MIOTHOCTU U T.4.);

- 0 CBOWCTBaX, NPOSIBNSIOLUMXCS MOL AENCTBMEM paboumx OpraHoB,
KOTOpble MOTyT MOBMMSTb HA BHYTPEHHWE KPUTEPUU (DYHKLMOHUPOBAHMS
MalwuHbl (ycunue Ha aedopMaumio U paspylueHre, yeunme pesanus v T.4.);

- O CBOWCTBax, MpWAaHHLIM MaTepuany B npouecce 06paboTku
(pasmep, dopma, NAOTHOCTb U T.4.).

Takux CBOWCTB [AO/MKHO ObiTb MMHUMAsbHOE, HO AOCTAaTOYHOE KO-
NIMYECTBO AN peLLeHnst NOCTaBNEHHbIX 3ajay.

OcCHOBHbIe 3ajauy, pellaeMble NpU NPoeKTUpoBaHum. B npo-
Liecce NpoOEKTUPOBaHUS HEOBXOAMMO MONYYWUTb AaHHbIE O pPaLMOHaNbHOM
(PYHKUMOHANBHON CxeMe, CTPYKTYpe M KOMMO3WUUMW MOCTPOEHUs obbekTa
NMpPOEKTUPOBaHWS, YAOBNETBOPSIOLUME BCEM TPebOBaHUSIM TEXHUYECKOrO
3aflaHusi. 3TO TpebyeT peLleHust psiaa CoNoAYMHEHHBIX 3aaady. Mpu pelueHnm
3TMX 3ajay HeobxoauMo (pOpMYyNMPOBaTb W Peanu30BbIBaTb MX OCHOBHbIE
yacTu: 1- uenb; 2 — UCXOAHbIE AaHHbIE; 3- paLMOHasbHbIN MyTb AOCTWDKEHUS
uenu.
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3.2. Cragum v 3Tanbl pa3paboTku
KOHCTPYKTOPCKOI AJOKYyMEHTaLum

3.2.1. CopepxaHne TeXHUYECKOro 3afaHus

CTaguv v 3Tanbl pa3paboTku KOHCTPYKTOPCKOW AOKYMEHTaLMKU npo-
BOAAT MO NpaBwWfiaM, YCTAHOBNEHHLIM COOTBETCTBYIOWMMM CTaHAAPTaMM

(TOCT 2.103-84) (puc.3.2).

TexHunyeckoe

3AnaHue
P i
4 v
MpoekTHas - -
KOHCTPYK- TexHuyeckoe P SCKN3HbBIN P TexHuyeckuit
Topckas NpeAnoxexHue npoekT npoekT
[IOKyMeH-

Tauusa

PaspaboTka paboueit
KOHCTPYKTOPCKOW
[LOKyMeHTaLumn

PaspaboTka paboueit
KOHCTPYKTOPCKOW [OKYMEHTALMM
OnbITHOro o6pasua usaenus

v

PaspaboTka paboueit
KOHCTPYKTOPCKOW AOKYMEHTALMM
YCTaHOBOYHOW CEpUM U3genui

PaspaboTka paboueit KOHCTPYKTOPCKOM
[IOKyMEHTaLMW U3Aenuii yCTaHOBUBLLErOCS
CepUIHOrO UM MaccoBOro Npou3BOACTBa

CepuitHoe wnu
MaccoBoe Mpous-
BOACTBO U3aenust

Puc.3.2. Ctaguv v 3Tanbl pa3paboTku KOHCTPYKTOPCKOWM AOKYMEHTauum

Ba)KHEMLMMM UCXOAHBIM [OKYMEHTOM, OMPEeAensitolmnM TEXHUKO-
3KOHOMWYECKMI YpOBEHb KayecTBa pa3pabaTbiBaeMoro usaenus, LeneHa-
npaBJ/IeHHOCTb NpoLiecca ero pa3paboTku M HAPOAHOXO3AUCTBEHHYHO 3ddek-
TUBHOCTb, SBNSeTCs TexHudeckoe 3aaanune (T3). TexHuueckoe 3aAaHve pas-
pabaTbiBaloT B COOTBETCTBUM C UCXOAHBLIMM TpeboBaHUAMM 3aKa3umka, a Npu
MHUUMATMBHON pa3paboTke coaepxaHue T3 onpeaensieT pa3paboTunk Ha
OCHOBE BbINOMHEHHbIX HUP, pe3ynbTaToB Hay4HOrO NMPOrHO3VMpOBaHMWS, aHa-
/N33 OTEYECTBEHHLIX U 3apYBEXHbIX AOCTMXKEHWUIN HAYKNU U TEXHWUKKM, U3yde-
HWSI NAaTEeHTHbIX MaTepuanoB W APYyrnX UCTOYHMKOB MHdbopMauum (CM. pas-
Zen 3).

B TexHuueckoe 3agaHve BKIOYAIOT, KaK MpaBusio, MpOrHosvpye-
Mble MOKasaTeNn TEXHUKO-3KOHOMMYECKOrO YPOBHS KauecTBa M3fenusi, B
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TOM 4uCne YpPOBHS CTaHAApTM3aumMn M yHudmKauum, C ydyeToM Haubonee
NOMHOTO YAOBNETBOPEHNS 3aKa3uMKa M C Y4YETOM BO3MOXHOMO 3KCMopTa
NPOEKTMPYeMOro obbekTa. BkntoyaeMblt B T3 KOMMSIEKC TpeboBaHWI He
[JOJDKEH, 0AHAKO, OrpPaHMYMBaTb MHMUMATMBY pa3paboTyumka npu noucke u
BbIOOpE OMTMMAsIbHOrO PELUEHUS TEXHUYECKOW 3aaaun. T3 paspabaTbiBaloT
Ha usgenve B LeIoM, a B HEOBX0AMMbIX C/ly4asix M Ha OTAesbHble COCTaB-
Hble YacTn usgenus [28].

3.2.2. Pa3paboTka NPOEKTHOM KOHCTPYKTOPCKOM AOKYMEHTALWMM

Ha ocHoBaHWK yTBEPXXAEHHOr0 TEXHUYECKOro 3aAaHns NpUCTynaioT
K pa3paboTke NPOEKTHOW KOHCTPYKTOPCKOM OKYMEHTaLIMW.

Paspaborka TexHudeckoro npegnoxenus (TI). TexHudeckoe npea-
noxexue (TIM) paspabaTbiBalOT B C/ly4ae, eCnm 3T0 NpeaycMOTPEHO TeXHU-
YeCKMM 3aflaHWEM, U eC/IU B TEXHUYECKOM 3aJaHuM He COAepXaTcs ucxoa-
Hble JaHHbIe OAHO3HAYHOro onpeaeneHus, Havbonee pauWoHanbHble NPUH-
uMnuanbHble TexHUYeckue pewenns (tabn.3.1).

Tabnuua 3.1
,U,OKYMeHTbI TEXHNYECKOro NpeanoXxeHna
Wndp HanmeHoBaHWe Y10 cofepXuTCa B IOKyMeHTe
NIOKYMEHTa NIOKYMEHTa
BO Yeptex  obuiero | [OKYMEHT, Onpeaensiolmnii KOHCTPYKLMIO U3aenus,
BMAa B3aMOZJENCTBME €ro OCHOBHbIX YacTeil W nosic-
HSIOWMIA NPUHUMN paboTbl M3aenus
r FabapuTHbI yep- | [JOKYMEHT, COAepXallmi KOHTYpHOE (YnpOLeHHOE)
FOCT 2.701-83 Tex n3obpaxeHne wsgenns c rabapuTHbIMM, YCTaHo-
CxeMbl BOYHbIMW M MPUCOEANHUTENBHBIMW pa3MepamMm
nr BegoMocTb TexHu- | [OKYMEHT, COAepxaliuii nepeyeHb [OKYMEHTOB,
Yeckux  npeano- | soweAwmx B TN
KeEHUi
n3 MosicHuTenbHas [loKyMeHT, coaepxalumi OnucaHue YCTpoMcTBa M
3anucka NpUHUMN AeicTBMS pa3pabaTbiBaeMoro u3aenus, a
Takxe 0b0CHOBaHWe MPUHSTBIX NpU ero pa3pabot-
Ke TEXHUYECKMX U TEXHMKO-IKOHOMMYECKWX peLle-
HUN
no [MaTeHTHbIN [IOKYMEHT, COfiepXalUMii CBEAEHUs| O MaTeHTHOM
thopmynsp YUCTOTE, a TaKKe O CO3AaHHbIX MU UCMOMb30BAHHBIX
npy ero paspaboTke 0Te4eCTBEHHbIX M306peTeHnsX

[okymenTam TI npucsansaeTcs nutepa [1.

TN conepXuT NPeasioXXeHNsl NPOEKTaHTa, KOTOpPbIE BbIMOJHSOTCS
Ha OCHOBe aHanu3a T3, C Lenblo BbISIBIEHUSI JOMOSIHUTENbHbIX WK yTOu-
HEHHbIX TPebOBAHWIN K M3aenunio (TEXHUYECKMX XapaKTEPUCTVK, nokasaTenei
KayecTBa v ap.), He yKasaHHbIX B T3, 1 3T0 uenecoobpasHo caenaTtb Ha oc-
HOBEe MpesBapuTENbHON KOHCTPYKLUMOHHOM nNpopaboTku usagenus [28].

Paspabotka 3cku3Horo ripoekta (). ICKU3HbIA NPOEKT paspaba-
TbIBAETCS, ECNIN 3TO NPEAYCMOTPEHO TEXHUYECKUM 3aJaHueM, C Lienbto yCTa-
HOBMIEHWSI MPUHLMNMUANBHBIX (KOHCTPYKTOPCKMX, CXEMHbIX W Ap.) peLleHuit
usgenusi, fatowwmx obllee npeacTaseHne 0 NpuHumne paboTsl U (Mnu) ycT-
poicTBe usgenus.
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Ha ctagum 3N paccMaTpuBatoT BapyaHTbl U3AENNS UKW ero COCTaB-
NSIOWMX YacTeil, BbIMNOMHSAOT paboTbl, HeobxoauMble Ans obecrieyeHus
NpeabaBSIEMbIX K U3AENNI0 TpeboBaHWIA:

a) BbIMOJIHEHME Pa3NNYHbBIX BAPUAHTOB BO3MOXHbIX PELLUEHWUI KOH-
CTPYKUMW MU3aenus;

6) npeaBapuTENbHOE peLleHNe BapUaHTOB YNakoBKM W TpaHCrop-
TUPOBKW M3aenus;

B) obecrneyeHune nokasartenei HaaeXxHocTy;

I') OUEHKY U3AENUS Ha TEXHOMOMMYHOCTb, YHUMUKALMIO, CTaHAapTH-
3aUMI0, SProHOMMKY, TEXHUUECKYIO SCTETUKY;

[1) NPOBEPKY Ha MaTEHTHYIO YMCTOTY;

€) CpaBHUTENbHYIO OLEHKY BapuaHToB. CpaBHEHWE MpoBOAAT O
rnokasaTtesnisiM KayYecrBa w3nenus (HasHauyeHWs, HaAeXHOCTM, TEXHOMOrnY-
HOCTM, CTaHAapTU3auuM, YHUMbMKAUMKM, SKOHOMUYECKME, 3CTETUYECKUE W
3proHOMMUYECKME MoKasaTenu);

) BbIOOP paLMoHanbHOro BapmaHTa, 060cHOBaHWe Bbibopa.

[okymeHTaM 3l npucBanBaeTCs smrepa 3, NOKYMEHTbI Te Xe, YTO
n ana TI, HO BMECTO BEAOMOCTU TEXHUYECKMX NMPELSIOKEHUA — BEAOMOCTb
3cku3Horo npoekTa (3M). Mpu HeOBGXOAMMOCTM BBOAUTCA TEOPETMUECKMUM
yeptex (TY) — JOKYMEHT, onpeaensiowmin reoMeTpudeckyto dopmy (06Bo-
[bl) U3AENNS U KOOPAMHATbI PACMOSIOKEHNUS! COCTABHbIX YacTel.

YepTtex obwero suga (BO) ackmsHoro npoekta 3 B obwem cny-
Yae [0/DKEH coaepXKaTb:

a) m3obpaxeHne nspenus (BMAbl, pa3pesbl, CEYEHUS); TEKCTOBYIO
YyacTb M HaAMUCKU, HEOBXOAUMbIE ANSt MOHWUMAHUSI KOHCTPYKTUBHOIO YCTPOM-
CTBa u3genus;

6) HavMeHoBaHWe, 0B03HAYEHUS] N TEXHUYECKYIO XapaKTEpUCTUKY
COCTaBHbIX YacTeil u3aenusi, AN  KOTOPbIX HEOBXOAMMO YKasaTb AAHHbIE
(oBvratesnb, 3NeKTPONpUBOA, rMapoABUraTesb U T.4.);

B) pa3Mepbl;

r) cxemy, ecnv oHa TpebyeTcs, HO oPopMNsATL € OTAENbHbIM fA0-
KYMEHTOM HewienecoobpasHo;

[1) TEXHUYECKYIO XapaKTEPUCTUKY.

M306paxkeHne BbIMOMHSIOTCS C MAaKCUMasbHbIMU YIPOLLEHWSIMU MO
CTaHaapTaMm.

Paspaborka TexHu4eckoro rpoekta (TM). TeXHUYECKMiA NPOeKT
(TN) paspabaTbiBaeTca, €Cn 3TO NPeayCMOTPEHO TEXHWUYECKMM 3afaHUEM.
TeXHUYECKMIA NPOEKT COAEPXKUT OKOHYaTeSIbHOe TEXHUYECKOE pELLIEHUE,
Jatollee NonHoe NpeacTaB/ieHMe O KOHCTPYKUmn usgenus. Mpu Heobxoau-
MOCTU TEXHMUYECKUI NPOEKT MOXET MpedycMaTpuBaTb pa3paboTKy BapuaH-
TOB OTAEMbHbIX COCTABHbIX YacTel usaenusl. B aTux cnydyasix BbIGop paumo-
Ha/IbHOr0 BapuaHTa OCYLIECTBNSIETCS HAa OCHOBE PEe3y/NbTaTOB WCMbITaHMIM
OMbITHbLIX 06pa3LoB 13genus. Mpu 3ToM NPoBOAST Cleaytolme paboTbl:

a) pa3paboTKy KOHCTPYKTMBHbLIX PELUEHWUI U3AENNSI U €r0 OCHOBHbIX
COCTaBHbIX YacTeit;

6) TeXHMKO-3KOHOMMYECKoe 060CHOBaHWE;
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B) BbIMO/IHEHME HEOBXOAUMBIX CXEM;

r) obecneyeHvne HageXHOCTU, PEMOHTOMNPUIOAHOCTH, 3CTETUKK, 3p-
rOHOMUKMY;

[l) aHanu3 KOHCTPYKUMWU W3AENUS HA TEXHONOMMYHOCTb C YYETOM
COrnacoBaHusl C MpeanpusiTueM - U3roToBuTeNeM (YYUTLIBAETCS Hanudue
HeobxoaMMoro 060pyA0BaHUS M TEXHONOTUIA HA NPeanpUITU);

€) pa3paboTKy, U3roToB/IEHME U UCTbITAHWE MAKETOB;

%) OLEHKY BO3MOXHOCTU TPaHCMOPTMPOBAHMWS, XPaHEHUS! U MOH-
TaX M3AENNsl Ha MeCTe NPUMEHEHHUS;

3) NPOBEPKY Ha MATEHTHYI YUCTOTY;

1) BbISIBNEHME HOMEHK/IATYpbl MOKYMHbIX M3AENUi, CornacoBaHue
NPUMEHEHMNS MOKYTHbIX U3AENWA.

MakeTbl U3genus M3roTasnMBaloT AN NPoBeEpKK (B HEOBXOAUMbIX
Crly4Yasix) KOHCTPYKTUBHBIX M CXEMHbIX pelueHui. [JokymeHTam TI1 npucsau-
BaeTcsa simrepa T.

Yeptexk Buaga obwero (BO) TexHuM4eckoro npoekta o
FOCT 2.119-73 coaepxuT:

a) yKasaHusl 0 BblOpaHHbIX Nocazikax usgenuin (HaHoCSTCS pasmepsl
W npeaenbHble OTKOHEHWS! COMPSIraeMbIX NMOBEPXHOCTEN);

6) TexHMYeckne TpeboBaHUS K U3AEeNU0, HaNpUMep, O NPUMEHEHNUN
MOKPbLITUIA, METOALI CBApKKN U T.4.;

B) TEXHUYECKUE XapaKTEPWUCTWUKWU U3Lenusi, HeobxoauMble Ans no-
cneaytollein paspaboTky pabounx yacTeil.

B nosichutenbHou 3anucke k TI, Hapsiay € NoApo6HbLIM ONMCaHUEM
KOHCTPYKLUMU M NpUHUMNG €€ AeNCTBUSI, NPUBOAST:

- 060CHOBaHWEe NPUMEHEHUSI MaTepUanoB U NMOKPbLITUN;

- TpeboBaHWs1 K TOYHOCTM M3roTOBMEHUS U COOPKM m3aenusi, Heob-
XOAMMbIE ANl yYeTa Ha NOCNeayloWmnx CTaausx pa3paboTkm pabouyeit [oky-
MeHTauuu;

- OMMCaHWe BCEX CXEM, BXOASLMX B COCTAB TEXHUYECKOrO mpouec-
ca;

- OKOHYaTeslbHble TEXHWKO-KOHOMUYECKME pacyeTbl Ha CTaauu
NPOEKTUPOBaHWSI.

OcHOBHoW 3afiayeli pa3paboTku AOKYMEHTaUMM SBNSETCS NpuaaHue
pa3pabaTbiBaEMOMY 0ObEKTY TaKMX KaueCTBEHHbIX OCOBEHHOCTEN, KOTOpble
MOryT ObiTb peanu3oBaHbl NPU MUHUMAsbHLIX TPYAOBLIX U MaTepuasnbHbIX
3aTpaTax Kak y noTpebutens, Tak v y npoussoauTens obbekTa. MosTomy
OCHOBHOM 3ajia4el B HacTosiLLee BpeMs SIBMSIETCS OTpaboTKa KOHCTPYKUMK
U3aenust Ha TEXHONOMMYHOCTL B MPOLIECCE ero Co3AaHusl.

3.2.3. PaspaboTka pabouel
KOHCTPYKTOPCKOIM AOKYMEHTaLUn

OcCHOBHOW Lienbto pa3paboTku paboyeit KOHCTPYKTOPCKOM [JOKYMEH-
Tauun SIBNSIETCS [OBEAEHUE KOHCTPYKUMU U3Aenus No pesynbTaTaM M3ro-
TOBNEHMS, OMbITHON NPOBEPKM U TEXHUYECKON MNOAFOTOBKM MPOMU3BOACTBA 10
COOTBETCTBUSI TPEOOBAHMSIM TEXHUYECKOrO 33JiaHnst U YCNOBUSIM MPOU3BOA-
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CTBa U3Jenui co CTabunbHbIMU KaYeCTBEHHLIMU XapaKTepucTukamu. B 06-
LeM Buae NpeaycMOTPEHO TpW CTaauv pa3paboTku pabodeli KOHCTPYKTOp-
CKOW JOKYMeHTaLuM Npy NoAroToBKe CEPUMHOrO 1 MacCoBOrO NMPOM3BOACTBA
(cMm. puc.3.4).

1. Crapua pa3paboTkum [QOKyMEHTauuMu OMnbITHOro obpasua
(napTum) nspgenuna BKIOYaET:

a) paspaboTKy KOHCTPYKTOPCKUX AOKYMEHTOB, NMpeAHa3HaYeHHbIX
[NS U3rOTOBNEHNS M UCMbITaHWS OMbITHOrO obpasua usgenus;

6) M3roToBneHne v npeaBapuTENbHbIE WUCMbITAHWS OMbITHOrO 06-
pasua (onbITHOWM NapTuM) uspenus;

B) KOPPEKTUPOBKY KOHCTPYKTOPCKMX [AOKYMEHTOB MO pe3ynbTaTam
W3rOTOBJIEHWSI U 3aBOACKUX UCMbITaHUIA OMNbITHOrO 06pasua C NpUCBOEHWEM
OTKOPPEKTUPOBAHHBLIM JOKYMEHTaM JiuTepa «0»;

) NPUEMOYHbBIE UCMbITaHWS ONbITHOrO obpasua ngenus [28, 71];

[l) KOPpeKTUPOBKY KOHCTPYKTOPCKUX AOKYMEHTOB MO pe3yfbTaTam
NPUEMOYHBLIX WCMbITAHUM OMbITHOrO obpa3ua C NpUCBOEHUEM JIMTepa

«O1 .

Mpy nocneaylowmx MOBTOPHbLIX W3rOTOBMEHUSIX W UCTbITAHUSIX
OnbITHOrO 06paslia U COOTBETCTBYIOLLEN KOPPEKTUPOBKM TEXHUYECKON AOKY-

MEHTaunn nM NpucCBanBaloTCAa JIMTEPbI «02 », «03 » NT.A0.

2. Paspaborka pabouyeil KOHCTPYKTOPCKOW AOKYMeHTauuu
YCTaHOBOUYHOW cepumn usaenui.

3. Pa3paborka paboueii KOHCTPYKTOPCKOW AOKYMeHTauuu
U3fenuii yCTaHOBMBLLErocsi CEpMHOro Ui MaccoBOro NnpovMsBoA-
crBa [28].

3.3. OcHOBHbIE HanNpaBJ/IEHNS B KOHCTPYMPOBaHUM MaLUnH
3.3.1. MpuHUMNbI U METOABI KOHCTPYNPOBAHUS

Bbibop MeToZOB M MPUEMOB KOHCTPYMPOBAHWS MpW BbIMNOMHEHUM
KOHKPETHOW KOHCTPYKTOPCKOM paboTbl 06YCNOBNEH XapakTepoM pa3pabaTbi-
BaeMOro obbekTa, CTeneHbi0 ero CMOXHOCTU M HOBW3HbI, MacwTabamu u
Cpokamu paspaboTky, HanMuMeM MatepuanbHbIX CPEeACTB AN eé BbinosHe-
HUS1, KBanMduKaLmen KOHCTPYKTOPCKMX KaapoB 1 Ap.

OpHako BCe MeTofbl U NMPUEMBI, UCMONb3yeMble NMPU KOHCTPYKTOP-
CKOW pa3paboTke, Kak NpaBuio, 6asnpyloTCst Ha YETbIpEX B3aMMOCBS3aHHbIX
npuHUMNax KOHCTpyupoBaHus [82,65]:

1) NpMHUMN rpynNoBOro NPOEKTUPOBaHMS;

2) NpyUHLMN arperaTMpoBaHus;

3) npuHUMN yHUbMKaumu;

4) NpUHLMN B3anMO3aMeHSIEMOCTU.

MpuUHLUMN rpynNnoBOro NpoeKTMpoBaHUA HeobXxoanM Toraa, Ko-
raa BO3HUKAET 3a/javya OHOBPEMEHHOMN pa3paboTky Lienoro koMmnekta (ps-
[la, CEMeWNCTBa, rpynn UCMOMHEHWIN MW MOAUMUKALMIA) KOHCTPYKTUBHO MO-
LOGHbIX M3AENA MHOMOLENEBOr0 Ha3Ha4YeHUs, COOTBETCTBYIOLMX CaMbIM
pa3Hoo6pa3HbIM YCIIOBUAM UX MUCMOMb30BaHUs. PaspaboTka v ctaHaapTu3a-
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UMst NpaKTUYECKUX U TUMOPa3MEPHbLIX U3AENWi onpeaeneHHoro Buaa Cro-
COBCTBYIOT YNOPSIAOYEHWMIO HOMEHKNATYpbl 3TUX wu3aenuii 1M 6naropaps
NMpUHLMMNAM KOHCTPYKTMBHOM MPEEMCTBEHHOCTW, arperatupoBaHus, yHUdw-
Kauuu 1M B3aMMO3aMEHSIEMOCTM MO3BOMSIOT CYLLECTBEHHO COKPaTUTL O6LLMIA
LMK TEXHUYECKOM NMOArOTOBKM NPOM3BOACTBA, CO3A4aTh YC/IOBUS ANst pa3Bu-
TUS Cneumanu3aumii U KoonepupoBaHUs NMpPOU3BOACTBA, CHU3WUTL cebecToun-
MOCTb W MOBbICUTb Ka4ecTBO U3AeNuii.

MpuHUMN arperaTMpoBaHMUA CBSA3aH C YCIIOXHEHWEM KOHCTPYK-
UMM MalMH M HEOBXOAMMOCTBH OpraHu3aLmMmM MX KpynHOCEPUAHOMO M Mac-
COBOroO NPOM3BOACTBA.

ArperatupoBaHue — 3TO MeTOA KOHCTPYMpOBaHWS U3AENUS, OCHO-
BaHHbIA HA TaKOM YSIEHEHWUWN €r0 Ha COCTaBHbIE YacTy (COOPOYHbIE eANHMLIbI
1 aeTanu), Npu KOTopoM obecneumBatoTcs Hanbonee paumoHanbHble CNoco-
6bl MPOM3BOACTBA, 3KCMyaTaUMOHHOMO 06CYyXMBaHWUSA U PEMOHTa u3genus
W nocneaytollee MHOrOKpaTHOE UCMOMb30BaHWE ero COCTaBHbIX YacTel Mnpu
pa3paboTke HOBbLIX WUCMOSIHEHUIA M3aenusl. BHeapeHve npuHuMna arperatu-
pOBaHWs NO3BOSISIET:

1) opraHu3oBaTb NpaBuIbHOE U3rOTOBMIEHNE, COOPKY, UCMbITAHUS 1
0TpabOTKy COCTaBHbIX YacTel WM3AEeNUs Ha CrheuManm3npoBaHHbIX y4yacTKax
npeanpuaTus;

2) opraHu30BaTb CneLvanu3npoBaHHOE KPyrHOCEpUMHOE MaccoBoe
NMPOM3BOACTBO YHU(DMLIMPOBAHHBLIX COCTaBHbIX YacTel;

3) cokpaTuTb CPOKM pa3paboTku M MNOArOTOBKU HOBbLIX U3AENWI;

4) NOBbICUTbL Ka4yecTBO M3AeNui bnaroaaps TlaTenbHOM 0TpaboTke
KOHCTPYKLMW COCTaBHbIX YacTel U TEXHONOMMM UX U3FrOTOBJIEHUS!;

5) BHeZpuTb arperaTHblii METOZA PEMOHTA U3LENWA.

BHeapeHuwe arperaTMpoBaHUSi MalIMH CrOCOBCTBOBANIO YCKOPEHMIO
npouecca paspaboTku U OCBOEHMSI 06pa3LIOB HOBON TEXHWUKM W COBEPLLEH-
CTBOBaHWMIO (POPM M METOAOB OpraHv3auMu Npou3BoACTBa (MPOU3BOACTBO
[M3enei, peaykTopos, WaccK, kKabuHebl, koneca u T.4.).

MpuyHunn yHudmkaumm 3aKn04aeTcs B TOM, YTO COCTaBHbIE
YacTn n3penus KOHCTPYMPYKOTCS TakuM obpa3oM, 4Tobbl X HOMEHKNaTypa
6bl1a MUHUMaNbHOM, HO AOCTaTOMHOM ANt paLMOHANbHOM KOMMOHOBKU U
3 beKTUBHOrO PYyHKLUMOHUPOBAHUS U3AENNs.

YHugukauymns — 310 3dEKTUBHBIA U 3KOHOMUYHBINA Cnocob co3aa-
HWSt Ha 6a3e UCXOAHOW MoAenu psiaa NPOVM3BOAHBLIX MALUMH OAMHAKOBOMO
Ha3Ha4yeHus, HO C Pa3fIMYHbIMK MOKa3aTeNs MM MOLLHOCTM, NMPOV3BOAUTENb-
HOCTM U T.A4. UM MALWIWH Pa3/IM4HOrO Ha3HAYEHMWS, BbINOHAIOWMX KavecT-
BEHHO Apyrve onepaumuu, a Takke pacCUMTaHHbIX Ha BbINyCK MHOW MPOAYyK-
unn. Ucnonb3ys 3TOT MPUHLMM, MOXHO BbIAENUTb CNeaytolme MeToabl Co3-
[aHWst YHUDULMPOBAHHBIX MaLLMH.

1. CexymoHupoBaHue — 3aKOYaEeTCA B pas3fieNeHMn MaluH Ha
OOMHAKOBble cekuMn u 0b6pa3oBaHWs MPOU3BOAHBLIX MalWH Habopom
YHUDUUMPOBAHHBIX CEKLMI. ITOMY CNOCO6Y KOHCTPYMPOBAHWSI XOPOLLO noa-
[al0TCA TPaHCMOPTEPHO-MOABEMHBbIE MallWHbI, HampuMep, OAHOMOTOYHas,
2-M0TOYHas v ap.

2. MeTo W3MEHeHUS] JIMHEUHbIX pa3MepoB — C LENblo MOMyYeHust
pa3fMYHONM MPOM3BOAUTENIBHOCTM MAlUMH W arperatoB M3MEHSIIOT UX ANUHY,
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coxpaHsisi bopMy MonepeyHoro ceveHus. Hanpumep: MonoTunbHbIM 6apabaH
CK-5,¢ =1118 MM, [oH-1500, ¢ -1500 MM. [NaBHbI 3KOHOMUYECKMIA 3¢h-
ekt Npu 3TOM - COXPaHEHWE TEXHOOrMYeCcKkoro obopyaoBaHNS B MPOU3-
BOACTBE.

3. basoBbiwi METOA yHU@UKaLMM — Npy pa3paboTke rpynnbl Uae-
v, obnafaloLmnx KOHCTPYKTUBHOW OBLLHOCTLIO, OAHA U3 Moaenen rpynmbl
onpenensieTcs B kauyectse 6a30Boi. [1ns 6a30B0Ol MOAENM XapaKTepHO Hau-
bonbluee KONMYECTBO KOHCTPYKTUBHBIX 3/IEMEHTOB WAWN ApYrMX MPU3HaKoB,
CBOMCTBEHHbLIX BCEM rpynne usgenuit. KOHCTpYyKUMM OCTanbHbIX WU3Aenuii
rpynnbl SIBASOTCS MPOM3BOAHLIMU OT 6a30BOM Mozenw, T.e. Moauduumpo-
BaHHbIMW.

OTOT MeToA ObecneuMBaeT  BbICOKMI YPOBEHb KOHCTPYKTUBHOM
NpeeMCTBEHHOCTW M34enus U MNO3BOMSET MOMyYUTb B CKaTble CPOKWM Mpu
OrpaHWYEeHHON 0bLLEN HOMEHK/IATYPE COCTaBHbIX YacTei NyTéM uX pasnud-
HbIX COYEeTaHW pa3HoobpasHble M3Aenusl BbICOKOro kadectsa. Hanpumep:
3epHokoMbaliHbl [oH-1500 — 6a3oBast moaenb; [doH-1500A; [doH-15006;
«BekTop»-3epHOKOMbalHbI, 06/1aatoLLME KOHCTPYKTMBHOMN OBLLHOCTbIO.

4. KoHeBepTupoBaHne — 6a30Byl0 MalMHYy WK €€ OCHOBHblE 3ne-
MEHTbI UCMONb3YIOT A/ CO3[aHNA arperaToB pas3/IMYHOrO Ha3HayYeHus), MHO-
raa 6nm3kKx, a nHorga pasnnyHbix nNo pabouyemy npoueccy. Hanpumep: ne-
peBoA ABUraTensi BHyTPEHHErO CropaHusi C OAHOMO BMAA TOM/IMBA Ha Apyron
(apyras creneHb OKaTWsi, BapbMpyeTCsl BbICOTON MOPLUHEBOW TOMOBKW); C
LMK UCKPOBOMO 3aXKMraHWs Ha LMK BOCNIAMEHEHNS U OKaTuS.

5. KomnayHavpoBaHvne — napannenbHoe COeAMHEHWE MalluWH WK
arperatoB; NMPUMEHSIIOT C LIENb0 YBEMYEHNST 06LLEl MOLLHOCTM UK Npous-
BOAMTENbHOCTY MalLUHbl. CnapeHHble MaluMHbl MOryT 6bITb UK yCTaHoBNEe-
Hbl PSOM KaK HEe3aBWCMMbIE arperaTtbl, UK CBA3aHbl C CUHXPOHU3MPYHOLLM-
MW, TPaHCMOPTHLIMA WU APYrMMKU YCTPOWCTBAaMM, UMM KOHCTPYKTUBHO 06be-
[OVHEHbl B OAMH arperaTt. Hanpumep: napHas yCcTaHOBKa CyAOBbIX ABWraTe-
nen, paboTarowmx Kaxabld Ha CBOW BMHT; napannenbHo paboTatolime ase
3epHOOYMCTUTESNbHBIE MaluMHbI B arperate Tuna 3AB-40 (kaxaas nuHua 20
T/4, oBe nuHun — 40 T/4).

MpuHUMN  yHUDMKaLMM  CMOCOBCTBYET YNydlLEHWO MoKasaTenen
TEXHOJIOTMYHOCTW M3AENUIA, MOBLILEHUIO CEPUMHOCTM NPOM3BOACTBA M Mpu-
MEHEHWIO BbICOKOMPOM3BOAUTENbHBIX MeTOA0B npoussoacTea CXM. YHudbu-
Kauus NpMMeHuMa TakxXe K MapkaM M COpTaMeHTy MaTepuanos, pasmepam,
ponyckam u T.n. (KaHaBku noa pe3bby, LeHTpoBble 0TBEpCTUS U T.M.). MNpu
NOBbILLEHWUN YPOBHS yHUbMKaumm 1o 60-80% cpokn pa3paboTku 3TuX u3ae-
NN cokpallatoTest B 1,5-2 paza.

MpuHUMN B3aMMO3aMEHSIEMOCTM — 3TO CBOMCTBO A€Taiun Wiu
c6OpOYHOW eAMHMLbI 3aHUMaTb CBOE MECTO B U3fenun 6e3 A0NONHUTENbHOM
06paboTkn M BLINOMHATL YCTAHOBMEHHbIE QYHKUMW. [pu 3TOM pasnuuatot
B3aMO3aMEHSIEMOCTb MOJTHYIO M HEMOJHYIO, AJIS KOTOPOM XapakTepHO npu-
MEHEHME WCKYCCTBEHHbIX MPUEMOB (KOMMEHCauus, perynnposku u T1.4.). B
LeNCTBUTENBHOCTU 3TOT MPUHLMN KOHCTPYMPOBaHUSI 6051ee MHOTrOrpaHHbIN.
PaznnualoT MOHTaXHYIO U DYHKUMOHAMBHYIO B3aMMO3aMEHSIEMOCTb, NMpUYeM
KaXaasi U3 HUX MOXET ObITb MOMHOM MM HEMOoMHOM (YacTuyHom). Hanpu-
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Mep: X00Bas YaCTb 3epHOKOMbariHa A0MDKHA MMETb MOJTHYI0 MOHTAXHYH U
YaCTMYHO YHKLUMOHANbHYIO B3aMMO3aMEHSIEMOCTb, T.€. MOXET HECKOJSIbKO
U3MEHUTLCS (YNYYLIUTBCS) KOHCTPYKUMSI NepefHero UM 3agHero MocTta, Ho
obecneunBaeTcs 0bsi3aTeNibHasi MOHTaXHAs B3aMMO3aMeHSIEMOCTb, T.€. 3TOT
MOCT MpUEMNIEM st BCEX MALUWH, TAe UCMOJb30Basics CTapbii.

MoHTa)KHasi B3aMMO3aMEHSIEMOCTb arperaToB, Y3/0B W AeTanen
obecneunBaeTca cobntoaeHneM TpeboBaHMIM K KOHCTPYKLMSM MO rabapuTHO-
YCTQHOBOYHbBIM U MPUCOEAMHUTENBHBIM pa3MepaM 1 HOpM obLlero HasHade-
HMst (LUePOXOBATOCTb MOBEPXHOCTM, OTKIOHEHWSI (DOPMbl U PACTIONOXEHMUS
OTBEPCTWN 1 T.N.)

MeTton 6a30Boro arperara - B er0 OCHOBE JIEXUT MPUMEHEHUE
rMaBHOrO arperarta, KOTOpPbIM NpeBpalLaeTCst B MalUMHbI PA3INYHOIO HasHa-
YeHWUs C MOMOLLBIO MPUCOEAMHEHUSI K HEMY CreLManbHOr0 060pyAoBaHuSI.
DTOT MeToA A0BO/ILHO PacnpoCcTpaHeH Npu NpoekTMpoBaHun CXM, LOPOXHO
- W NOLBEMHO-TPAHCMOPTHBIX MALLWH.

Ba3oBbIM arperaTtoM sIBNSIETCS 06bIYHO SHEPreTUYecKoe CPeacTBo
(TpakTopHOEe unu aBTOMOBMIIbHOE LIACCH), BbINYCKAaeMoe CEPUMHO. MOHTU-
pysl Ha HeM AonosHUTENbHOE 06opyAOBaHMeE, MOMYYaoT CepUI0 MalWH pas-
JIMYHOrO HasHauyeHwusl. MNpucoeamHeHne cneuobopynoBaHust TpebyeT paspa-
60TKM [OMOMHUTENbHLIX MEXAHWU3MOB W arperaToB (CUCTEMbl HaBeCKM), KO-
pobok oTbopa MoLWHOCTH, nebeaok, TOPMO30B, KOTOPbIE MOXHO TaKXe YHU-
$uumposarts.

KOHCTpyKTMBHasi NpeeMCTBEHHOCTb — 3TO WUCMO/Mb30BaHWe Mpu
NMPOEKTUPOBaHUM MPEALLIECTBYIOLEr0 OMbiTa MALMHOCTPOEHUS  AAHHOMO
npodunst U CMEXHbIX OTpacnel, BBeAeHWE B NPOEKTUPYEMbIN arperat BCero
MONIE3HOr0, YTO ECTb B CYLLECTBYHOLUMX KOHCTPYKLMSIX MaLLWH.

MouTn kaxaas COBPEMEHHAs MallvHa npeacTaBnsieT cobon wuTtor
paboTbl KOHCTPYKTOPOB HECKOJbKMX MOKONEHWIN. Hapsay ¢ u3yyeHueM onbl-
Ta CBOEW OTpac/M MalUMHOCTPOEHUS CiedyeT WCNOSb30BaTb OMbIT ApYruX,
[laxe OTAaneHHbIX No Npodusio 0Tpac/ien, Tak Kak YacTo Te UN UHbIE KOH-
CTPYKTVBHbIE peLleHnst oTpaboTaHbl U UCMOJb3YHOTCA B APYrux oTpacnsix. Ha
OCHOBaHWM 3TOrO CAENAEM BbIBOA: KOHCTPYKTOP AO/DKEH CMOTPETHL BMEPEL,
Or/19/bIBATbCS HA33/ M 03MPATLCS 110 CTOPOHAM.

3.3.2. CucreMa aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHUSA

OOHVM M3 BaXXHEWMLLMX COBPEMEHHbLIX HamnpaBleHW B MPOEKTUPO-
BaHWKN SBNSIETCA CUCTEMA aBTOMATU3UPOBAHHOMO npoekTupoBaHusi (CAMP)
[31,78,111]. CAMP - opraHu3aLUMOHHO-TEXHUYECKasl CUCTEMA, BXOAsSLAs B
CTPYKTYpY MPOEKTHOW OpraHM3aumMuM M OCYLLECTBASIOLWAS MPOEKTUPOBaHME
npyv NOMOLLUM KOMIIEKCA CPeaCTB aBTOMAaTU3MPOBAHHOIMO MPOEKTUPOBAHMUS
(KCAIM) (rOCT 23501-87). MNpu 3TOM BhlgensieTcs ocHoBHas cdyHkuus CAMP,
KOTOpasi COCTOUT B BbIMOSIHEHNM aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHMS Ha
BCEX WM OTAENbHbIX CTaAusIX NMPOEKTUPOBAHMSI OOBEKTOB M MX COCTABHbIX
yacTei.

Uenbto cozgaHus CAMP aBnseTcs noBbllleHNE KayecTBa 06BbEKTOB
NPOEKTUPOBAHUS, COKPALLEHNE CPOKOB MX CO3AAHMUS, CHVKEHUE TPYAOEMKO-
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CTVW MPOEKTUPOBaHMSI U TMOBLILLEHME KayecTBa MPOEKTHOW [AOKyMeHTauuu
[78].

CucrteMa aBTOMaTM3MPOBAHHOMO MPOEKTUPOBAHUA Kak ntobas uc-
KYCCTBEHHAs WM CMeLLaHHas CUCTEMAa [O/DKHA YAOBNETBOPSATb MOCTOSAHHO
U3MeHsIWMMCS  NoTpebHoCTAM  yenoseka (B YaCTHOCTW, UHXeHepa-
KOHCTPYKTOpa). 3T NOTpPebHOCTM 06ycnoBneHbl XecTkuMn TpeboBaHusMu,
npeabSBAsSEMbIMA K CPOKaM MPOEKTUPOBaHMS 06BbEKTOB MALUMHOCTPOEHUS U
KauecTBY MPOEKTHbIX peweHuid. OTcloaa cregyet, YTo BOMpocaMu 060CHO-
BaHWSl LLeNnecoobpasHOCTM CyLeCTBOBaHUS W pa3BWUTUSI KOHKpeTHon CAMP
[OJDKHO yOensaTbCs NepBOCTENEHHOE 3HAYEHME.

3.4. MporHo3npoBaHne TEHAEHUMA U NapaMeTpPoB
TEeXHOJI0ruueckoro o6opyaosaHus
Ha CcTaAuAX NPOEKTUPOBaHUSA

BaxxHo MHGopMauwmeli, HeobxoanMon Npu MPOEKTUPOBaHUN 06b-
€KTOB, SIBNSOTCSH TEHAEHUMW Pa3BUTUSE MX OCHOBHbIX TEXHWYECKMX MOKa3a-
Tenewn.

[lpor+o3 — 3T0 KOHKPETHOE Npeacka3aHne, CYXXAEHNE O COCTOSIHUK
KaKoro-nnbo siBNeHnst B 6yyLEM Ha OCHOBE CrielmanbHbIX UCCIea0BaHW.

lNpor+o3uposaHue (0T rpedeckoro proghosis — npeasuaeHve, npea-
CKasaHue)— 3TO HayyHas AesTeNbHOCTb, HanpaBfieHHas Ha BAWSIHWE W U3Y-
YeHne BO3MOXHbIX anbTepHaTvB Byayllero passuTuS U CTPYKTYpbl €ro Be-
POSITHLIX TpaekTopuit. Kaxkaasi anbTepHaTMBHAS TPaeKToOpust pa3BUTUS CBS-
3bIBAETCA C HaNMUMEM KOMIMJIEKCA BHEWHWX OTHOCUTENBHO MCCneayemoi
cucteMsl (siBneHust) ycrnosuid [107-109]. O6bEKTOM NpOrHO3MPOBaHUs, ecTe-
CTBEHHO, He MOryT SBNATLCS Nobble SBNEHUs wnun npoueccel. Ecnn pesynb-
TaT npouecca OAHO3HAuYeH, TO €ero MpPOrHO3MpOBaHWE HE MMEET CMbICna.
HanpoTuB, ecnun MMeeTcsl MHOXECTBO BO3MOXHbIX aNlbTEPHATUB ANsl peanu-
3auuMm NpoLuecca, To NPOrHO3 AaeT HOBYO MHGOpMaUMIo.

B npaBWTENbCTBEHHBIX YUPEXAEHMSIX, B NMPOMbILLIIEHHOCTN U Hayke
Hanbonee BocTpeboBaHbl Cleayolme NPorHo3bl: pa3BUTUE TEXHWKM; pecyp-
COB; Crpoca; NPOMbILMIEHHOrO MOTEHUMana; AeMorpaduyeckor CcUTyaumu.
Mo npuHagneXxHoCTn K 061acTn 3HaHUS MPOrHO3bl Pa3AensloT Ha Hay4Ho-
TEXHUHECKUNE, UHXKEHEDHbIE, SKOHOMUYECKME.

Knaccupmkaumsa MeTofoB HayYHO-TEXHMUYECKOro MpPOrHo-
3upoBaHMsA. HayyHoe nporHo3npoBaHMe HacUUTLIBAET B HAcTosILLEE BpeMsi
0kosio 140 pasnnyHbIX MO YPOBHIO, MacliTabaM U Hay4yHOW 06OCHOBAHHOCTU
METOAO0B M MPUEMOB MPOrHO3MPOBAHUS HAYYHO-TEXHUYECKOrO Pa3BUTUSI.
[eiCTBUTENbHOE YMCNIO METOAOB, UCMOJb3YEMbIX B PEryNsSiPHOM MpaKTUKeE,
3HAUMTENIbHO MeHblue. MpakTuyeckn, Hanbonee uenecoobpasHo, 3TM MeTo-
[bl CBOAATCS B TPU OCHOBHbIX Krlacca:

1. MeToapbl cTaTucTUYecKume.

2. MeToab! aKCnepTusbl.

3. MeToabl MOAENUPOBaHUS.

MeToL0/IOrMYECKON OCHOBOWM CTaTUCTMHECKOHM SKCTpanonsumm TeH-
[EHUMIN SBNSIETCS NpeACTaBfeHMe O pa3BUTUM 06bekTa MPOrHO3MPOBAHUS
KaK O Hepa3pblBHOW CBS3M MPOLLJIOro, HACTOsIWEro M byayLlero ero cocros-
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HMA (MHEPTHOCTb Pa3BMTUS), WCMOSb30BaHWE BbISIBIEHHbBIX 3aKOHOMEPHO-
CTell 3a NpeaWwecTByOWMI NEPUOA U B ONpeaesieHn UX Ha NoCNesyowmii
nepvoa.

MoHATME TeHAeHUMM pa3BUTUS HE MMEET AOCTaTOYHO YETKOro on-
penenenusl. TIpUHATO NOA TeHAEHUMEN pa3BUTUS NMOHUMATb HEKOTOpoe 06-
Liee HanpaBfiEHNE pas3BUTUS, AOSrOBPEMEHHYIO 3BOMIOUMIO. OBbIMHO TeH-
LEHLMIO CTPEMSTCS NPeACTaBuTb B BuAe rafKon TpaekTopuu. MNpeanonara-
€TCs, YTO Takasl TpaeKTopus, KOTOPYH) MOXHO OXapakTepusoBaTb B Buae
HEKOTOPOMN (byHKLMM BpEMEHM, HA30BEM ee TPEHAOM, XapakTepusyeT oc-
HOBHYIO 3aKOHOMEPHOCTb [IBUXXEHWUSI BO BPEMEHWU U B HEKOTOPON Mepe (Ho
He MOMHOCTbI0) CBOOOAHA OT C/yYalHbIX BO3AEWCTBUI. TpeHA OnucbiBaeT
(haKTUUeCKylo yCpeaHEeHHY Ans nepuofa HabnoaeHui TeHAEHUMIO U3y-
Yyaemoro npouecca (TEXHWYECKOro fokasaTens W Ap.) No BPEMEHW, ero
BHeLLHee NposiB/ieHue.

Mpy HanWyYMM JOCTAaTOYHOrO KOMMYECTBa CTATUCTUYECKUX AAHHbIX
(6aHK AaHHbIX) (HanpUMep, MUHWMMAbHOE YWCIO AAHHBIX ANS JIMHENHOrO,
napabonnyeckoro n Kybuyeckoro TpPeHAOB COOTBETCTBEHHO 6, 13 n 23) u
npu NpeanaraeMoM COXpaHeHWN TEXHONOTMKU WM MPUHUMNOB pPaboTbl MaLWH
(YCTPOMCTB M Ap.) TPEHA OMUCLIBAETCS MaTeMaTUYECKUM BbIpakeHueM (Ma-
Tematmyeckass Mogesnb). MNpu 3TOM MeTo4 MPOrHO3MPOBAHUS 3aKJIOYAETCA B
3KCTpanonsiumu, T.e. B NPOANeHUM B byayliee TeHAeHUMM, HabnogaeMoi B
npownoM. BaxkHbiM MeToaMveckuM OBCTOSTENbCTBOM paccMaTpuBaeMoro
Kflacca MpOrHO3vpoBaHWs SIBMSIETCS BbI6OP COOTHOLLEHWS ry6uHbI peTpo-
CMEeKUMK 3KCTPanoupyeMon TeHaeHumMm (6a3bl 3KCTPanonsuMm — OCHOBaHUS
NpOrHo3a) 1 AanbHOCTM 3KCTPanosiMpyemMoro nHtepeana [28, 83].

PaznnMuyaloT KpaTKOCpouHbIM nporHo3 (5-10 neT), cpeaHecpoYHbIN
nporxo3 (10-15 net), AonrocpoYHblii NporHo3 (15-25 ner).

BecbMa pacnpocTpaHeHbl MeTOAbI MPOrHO3MPOBAHUS, CBA3AHHBIE CO
cBOpOM U CUCTEMATU3ALIMEN SKCIIEPTHBIX OLIEHOK.

Bonbluoe 3HayeHve npuobpeTaloT B HacToslee BpeMs MeToAbl
NPOrHO3MpPOBaHWUS, OCHOBAHHbIE HA MaTeMaTUYECKUX U MHQOPMALMOHHBIX
MoJensix — MeToabl MogesmpoBaHus. Npy 3TOM CTPOSTCS MOAENWN, OCHOBaH-
Hbl€ Ha U3YyYeHWUWN BHYTPEHHEN NIOrMKWU Pa3BUTUSI KOHKPETHOM Hay4yHOMN Anc-
UMNAnHbL (MCTOPUKO-NIOrMyeckne mMoaenu), uHhopMaLMOoHHblE Moaenun (Ha-
npuMep, MoAenvupoBaHve WHGMOPMAUMOHHBIX CUIHANOB, COAEpXKaluMxcs B
NOTOKE MATEHTHbIX AOKYMEHTOB O MMPOBOM TEXHWYECKOM OrbITE B KaKOM-
nMBO KOHKPETHOM HanpaeneHuu), dyHKUMOHANbHO-MepapxXuydeckme Moaenu,
O[IHUM 13 NPOCTENLLIMX KOTOPbIX SBASIOTCS MOAENM, OMUCHIBAOLLME 3aKOHO-
MepHOCTM paboTbl (DYHKLUMOHMPOBaHMS) TEXHUYECKoro obbekTa, Mo3Bo-
NSIOLLME NPOrHO3MPOBaTb HaNpaBeHWsl Pa3BUTUS M KpaTyalwme nyTu Aoc-
TUXKEHUS NOCTaB/IEHHbIX Lienel pa3suTus [28].

3.5. O6ecneueHue KauecTBa MalLUH NMPU NPOEKTUPOBaAHUMU

3.5.1. HomeHknaTypa 1 nokasaTenu KayecTsa
06BEKTOB MPOEKTUPOBAHUS

27



KauecTBo npoayKTa YesioBe4ecKoro Tpyaa paccMaTpuBaeTcs C TOY-
KW 3peHnsi COOTBETCTBUA 3TOro NpoAyKTa NoTpebHoCTaM, aAng yaose-
TBOPEHWUS KOTOpbIX OH co3aaetcs [15,46].

KauectBO npofyKumv OnpenensieTcsl Kak COBOKYMHOCTb CBOVICTB
npoaykumn, obycnoenusalolmx eé€ crocobHOCTb YyAOBNETBOPATb Ofpese-
JIEHHbIE_NOTPEOHOCTU B COOTBETCTBUM C €€ HA3HaYEHUEM B KOHKPETHbIX
ycnosusax (FTOCT 15467-79). KauecTBo NpoayKuMK 3aKkiaablBaeTcs npu npo-
€KTMPOBaHUM U B NPOM3BOACTBE, a peanunsyetcs npu eé skcnayataumun. Ans
OLIEHKM KayeCTBa MalUWH MPUMEHSIOTCA eAMHUYHbIE U KOMMNEKCHbIE MoKa-
3aTenu. Hanbonbluee npuMeHeHWe B MALIMHOCTPOEHUM MOSyYMNN eAnHUY-
Hble nokasaTenu [49]. OCHOBHbIE NOKa3aTeny kayecTsa usgenus:

1) nokasaTtenu HasHayeHus;

2) nokasaTenu HageXHoCTy;

3) nokasaTenu TEXHONOrMYHOCTH;

4) nNaTeHTHO-NPaBOBble NnoKasaTenu;

5) aproHoMunyeckme nokasarenu;

6) aCcTeTNYECKME NoKasaTenu;

7) nokasaTenu TpaHcnopTabensHoCTy;

8) nokasaTtenu 6e3onacHocTy;

9) aKonoruyeckve nokasartenu;

10) axOHOMMYECKME MOoKa3aTenNu.

MpaKTu4ecknin UHTEepeC NpeacTaBnseT 6onee AeTanbHOe pacCcMOT-
peHue nokasaTenen kadyecTsa [28].

3.5.2. Crangaptsl ISO cepvun 9000

B 1987 rogy TexHUYECKMM KOMUTETOM MexayHapoAaHOWN opraHu3a-
unm no craHgaptusaummn ISO TK-176 «YnpaBneHue kayecTBoM u obecnevye-
HMe KauyecTBa» OnybnmMkoBaHa cepusi CTaHA4apToB no CucTeMaM KayecTsa
opraHusauui (cepum 9000), BrIHOHatOLWas cneaytolme ctaHaapThl [16]:

- ISO 9000 «Obuwee pykoBOACTBO KayeCTBOM W CTaHZapTbl MO
obecneyeHnio KavecTBa. PykoBoasiume ykasaHusi Mo Bblbopy M npuMeHe-
HUI0»;

- ISO 9001 «Cuctema kadectsa. Mogenb ans obecneveHns kade-
CTBa Npu NPOEKTUPOBaHUK U/nnu pa3paboTke, MOHTaXe M 06CNYXMBAHUW;

- ISO 9002 «Cuctembl kavectBa. Mogenb ans obecneveHus kade-
CTBa Npy NPOU3BOACTBE U MOHTAXe»;

- ISO 9003 «Cuctembl kavectBa. Mogenb ans obecneveHus kade-
CTBa Npy OKOHYaTENbHOM KOHTPOJIE W UCMbITAHUSX>;

- ISO 9004 «ObLee pykoBOACTBO KA4eCTBOM WM 3neMeHThbl CucTe-
Mbl ka4yecTBa. PykoBoasLume ykasaHus».

3a rog no atoro ISO TK-176 ony6nukoBan Tpexbs3blyHbIA CIOBapb
TEPMWMHOB M UX OnpeaeneHnin B 06nacTu ynpasneHust n obecnedyeHuns kade-
cTBa — cTtaHaapT ISO 8402-86, KOTOpPLIN TaKKe SIBUICS COCTABHOM 4acTbio
ctaHaaptos ISO cepmm 9000.

OcHoBHble Lenu Bbinycka ctaHaapTos ISO cepum 9000:

28



- YKpenneHvue B3avMOMOHUMaHWS U A0BEPWS MeXAy MoCTaBLUMKa-
MU U NOTpeduTensMm NpoayKUMM M3 pasHbIX CTPaH MUpa Npu 3aKNoYeHUn
KOHTPaKTOB;

- [OCTWXEHWE B3auMMHOrO Mpu3HaHUa cepTudukaToB Ha CucTemsl
Ka4yecTBa, BblAABAEMbIX aKKpeaUTOBaHHLIMW OpraHamMu rno cepTudukaunm ms
pa3HbIX CTpaH MMpa Ha OCHOBE WCMOJSIb30BaHWSA MMU eAMHbIX MOAXOA0B U
€[VHbIX CTaHAAPTOB NpW NPOBEAEHUN CepTUDMKALMOHHBIX MPOBEPOK (ayam-
TOB);

- OKasaHue CoAencTBUS U METOAMYECKON MOMOLUM OpraHu3aumsim
pa3nuMyHbIX MaclwTaboB M3 pa3nuyHbIX cdep AeaTeNbHOCTU B CO34aHUM -
(eKkTMBHO DYHKUMOHMPYIOWMX CuCTeM KadecTBaa.

Kak BMAHO M3 Ha3BaHWsA CTaHAapToB, CUCTEMbI KayecTBa OpraHu3a-
LM MOryT OXBaTblBaTb BCE 3TaMbl XXWU3HEHHOMO LMKSA NPOAYKUMU: OT pas-
paboTkn [0 TeXHUYEeCKoro Oo6CnyXuBaHUs e€ B YCNOBUSX 3KCnayaTauuu
(ctangapt ISO 9001) nMBO TOMLKO WX YacTb, HAMPUMEpP, OKOHYATESbHbIN
KOHTpOSb roToBoi npoaykumm (ISO 9003). Beibop Moaenu CUCTEMbI kayecT-
Ba AO/DKEH MPWU 3TOM OCYLLECTBIATLCSA HA OCHOBE peKOMeHZauuu cTaHaapTta
ISO 9000. K kpuTtepusiM, KOTOpble AO/KHbI YYUTLIBAaTLCA MpU Bbibope oa-
HoW 13 Tpex Moaenen ans Cuctembl KayecTBa, NPUBELEHHbIX B CTaHAapTax
ISO cepun 9000, OTHOCATCS, HaMpWUMeEpP, Hannyne U YpoBEHb CIIOXHOCTU
NpOLLECCOB NPOEeKTUpOBaHMs (pa3paboTky) MPOAYKUMM, CNOXKMBLUASCS Ha
NpeanpusTUM NPOM3BOACTBEHHAS CTPYKTYpa, TEXHOMOrMs M opraHusauums
Npou3BOACTBa, cneumdunyeckne oco6EHHOCTM NpoayKLUMKM, SKOHOMUYEeCKue
(akTopbl ¥ T.N. PerynupoBaHue B3avMOOTHOLLEHMWI Mexay noTpebutenem u
NOCTABLUMKOM C MoMoLbio NATK ctaHaaptos ISO 9000 aeMOHCTpUpyeTcs Ha
puc.3.3.
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TpeboaHus

Boixog,

y Bxoa y

I *
Mpouecc cybrnocras- > Mpouecc Mpouecc
wyKa unu cybnoa- nocTaBlLMKa

pApunka B _|_ > _|> notnebutens
A A

XapaKkTepucTuku NpoayK- XapaKkTepucTuku NpoayK-
Ta v cTaryc cybrnocras- Ta v cTaryc cybnocras-
umka yka

O6partHas cBsizb O6partHas cBsi3b

150 9000-1 CybnocTaBlmk  (cy6-
NOCTaBIUMK, C KOTO-
pbIM  HE  3aKNueH
KOHTPaKT)

MocTaBwmk MoTpebutens
(nokynaTens)

Wnu opraHusauus

1SO 9001 Cybnogpsiguvk  (cy6-
%28 38% NOCTaBWMK, C KOTO-

pbiM 3aK/o4eH
KOHTPaKT)

MocTaBwmk Mokynatenb

UNW NOAPSAUMK

1SO 9004-1 Cy6noapaaunk Opranusauus MoTtpebuTens

Puc. 3.3. Llenoyka B3aMMocCBs3eil NoTpebuTens v nocTaBLUMKa,
npeaycMoTpeHHbIX cTaHaapTom I1SO 9000

B cooTBeTCTBMM C MAeoniorMen ctaHgapToB cemelictea ISO 9000
MOXHO BbIAENUTb YETbIPE C/IEAYIOLLMX HAMNpPaB/IEHUA AeATeNbHOCTM B obac-
TW KaYecTBa, MOCPEACTBOM KOTOpbIX CUCTeMa KayecTBa BO3AEWCTBYET Ha
npouecc hopMUPOBaHUA KayecTBa NPOAYKLMU M YCIYr Ha pas3nyHbIX 3Ta-
nax WX >XM3HEHHOro LUMKNa — MiaHMpoBaHWe, ynpaBlieHue, obecnedeHne u
ynydlleHne KadecTBa. Kaaoe HanpaBneHue [esTeNbHOCTU MMEET CBOM
cneunduryeckme 0Co6EHHOCTN, HOCUT WMHTErPaLMOHHbIA XapakTep U npea-
CTaBNsiET co60M YETbIPE OCHOBHbIE (DYHKLIMOHANbHbIE NoacucTeMbl CUCTEMBI
KayecTBa.

[naHnpoBaHme Ka4ecTBa BKIOHaET B cebs AesATeNbHOCTb Mo yCTa-
HOBKe Lieneit u TpeboBaHui 3n1eMeHToB CUCTEMbI KayecTBa. lMnaHMpoBaHue
KauecTBa MPOLIECCOB OXBAaTbIBAET MOArOTOBKY MPOrpaMMbl KauyecTsa, Bblpa-
6OTKY MOMOXEHMIA MO YNYULLEHWIO KayecTBa, NOArOTOBKY MpUMeHeHust Cuc-
TEeMbl KaQuyecTBa, BK/IIOYAIOLLEN COCTaB/IeHWE KaneHAapHbIX rpaduvkoB ee
BBO/Ia B IENCTBUE N NMPUMEHEHNE.

YrpaBneHue Kka4ecTtBoM BKOUAET B cebsa MeTodbl M Buabl Aes-
TENbHOCTU OMNEPATMBHOrO XapaKTepa, UCMOJ/b3yeMble A/ BbINOMHEHUS Tpe-
60BaHWii K KadecTBy. B cocTaB npoueayp YnpaBieHWs KauecTBOM BXOAAT
KOHTpOsb Ka4yecTBa, paspaboTka W peanusaunst Mep KOppPEKTUPYIOLLEro BO3-
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pelictBusi. OCHOBHOE HasHayeHWe MOACMCTEMbI YMNpaBfeHUst KauyeCcTBOM Ha
NpeanpusTUM — BbISBNSTb KaXKAoe OTK/IOHEHME OT YCTAHOBNEHHbLIX Tpebo-
BaHUMA K KA4yecTBy NpPOAYKUMWM M yCnyraM, MpUMEHSITb PeELLeHMst Mo Aanb-
HEWLLEMY MCMOMb30BAHUIO MPOAYKLMM, UMEIOLEN OTKSIOHEHUS MK aedek-
Tbl, HE JOMyCKaTb TOSAB/IEHNS MOBTOPHbLIX OTK/IOHEHWUIM MM AedeKToB 3a
CYET CBOEBPEMEHHOWN pa3paboTKM WM peanu3auny Mep KOPPEKTUPYIOLLErO
BO3/IENCTBUS.

ObecrieyeHne Ka4eCcTBa BKIIIOHAET B Cebsi BCe MNaHMPyeEMbIE U CUC-
TEMaTMYECKUN OCYLLECTBSIEMblE BUAbl AEATENBHOCTM B paMkax CUCTeMbl Ka-
yecTBa, HeobXxoAMMblE ANSt CO3AaHWS M NOATBEPXKAEHMSI [OCTAaTOYHOW yBe-
PEHHOCTM B TOM, YTO 06bEKT (MpoAyKUMsI, NPOLECC UK yCryra) YAOBNETBO-
psieT TpeboBaHMSIM KauyecTBy.

Yryulenme Kayectsa BKIOYAET B cebs BCe MeponpusTusi, ocylle-
CTBNISIEMbIE B OpraHu3aumsx B LENSX NOBbILEHNS 3(PPEKTUBHOCTM U pe3yrib-
TATMBHOCTW AESATENILHOCTU WM MPOLECCOB ANS MOJSlyYEeHMSt BbIFOAbl Kak ans
opraHuzaumm, Tak U ans ee nortpedutenei. MoOCTOSIHHOW LeNblo PyKOBOAW-
Tenen N UCMONHUTENIbHOTO MEePCOHaNa opraHun3aLmmn AO/MKHO BbiTb CTpemie-
HMe A06UMBATLCS HEMPEPLIBHOMO YyULIEHUSt KAYeCTBa, YTO NPUHECET MOSb3y
noTpebuTensiM, caMoi opraHusaumu, ee paboTHMKaM U OBLLECTBY B LIEMOM.
B 3TOM cOCTOMT OAMH M3 OCHOBOMOJAratoWmMx MpUHLMMNOB cTaHaapToB ISO
cepwvmn 9000.

3.5.3. CucreMa ynpaBneHns kauecTtBoM

[ns pa3paboTku 3TOM cUCTEMbI HEOEXOAUMO OnpeaenuTb (akTopbl,
obecneunBaroLme kayecTBo MaluH. MNpouecc hopMMpoBaHUs KavecTBa Ma-
LUMH BKIIOYAET cneaytowme pabotbl [113]:

- M3y4eHue aHasioroB MallWH, AaHHbIX MO WX 3KCMayaTauum 1 na-
TEHTHbIN MOUCK;

- NPOEKTUPOBAHME U pacyeThbl;

- yHUdUKAUMIO, CTaHAapTusaumio M oTpaboTky Ha TEXHONOruuy-
HOCTb;

- NoA6op MOKYMHbIX U3AENWUIA;

- NpoBefeHVe nccnefoBaTensCknx paboT no KavyecTy MallvH;
[0paboTKy KOHCTPYKLUMW MO pe3ynbTaTtaM UCCenoBaHuid;
NpOEKTUPOBAHME OMbITHON TEXHONOMK;

- pa3paboTKy HOBbIX METOAOB WM3rOTOBMEHMS, HampaBfieHHbIX Ha
NOBbILLEHWE Ka4yecTBa MaLLWH;

- NpoBeAeHNe WUCCNeaoBaHUiA Mo TEXHOIOrMYECKOMYy obecrneveHuo
KayecTBa MaLluH;

- 10paboTKy OMbITHOM TEXHOMOMM;

- U3roTOBNEHME OMbITHOWM NApTUM MalLWH;

- NpOBeAEHME CTEHAOBbIX UM 3KCMyaTaUMOHHbIX UCTILITAHWI;

- popaboTky «cnabbix 3BeHbEB, TEXHONOrMU UX W3rOTOBNEHUS W
PEMOHTa;

- BblENEHVE U3AENUI, NOANEXALUMX PEMOHTY, onpeaeneHne Cpoka
WX PEMOHTA WM BOCCTAHOB/EHNS;

- Bblgayy OKOHYaTEeNbHOr0 MpOeKTa MalluMHbl  OMTUMAsLHOMO
Ka4ecTBa;
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- NPOEKTUPOBAHME MAPLLUPYTHON TEXHOMOMMM U3rOTOB/IEHWS Maluu-
Hbl C YYETOM OrbITHON TEXHOOTUN;

- pacyeT OMTMManbHOM LieHbl MaLLMHBI C YYETOM €€ KaUYecTBa;

- NMPOEKTMPOBaHME HOBbIX NPeAnpPUSTAA UM MOAEPHMU3ALIMIO CyLLe-
CTBYIOLUMX AJ1S1 U3rOTOBSIEHNS HOBOW MaLLWHbI;

- MPOEKTUPOBAHWE MapLUPYyTHOM TEXHONIOMMM pEMOHTa WM BOCCTa-
HOB/EHWS OTAESbHbIX AETanei 1 cOopoUHbIX eAMHML MaLLWHbI;

- MPOEKTUPOBAHWE PEMOHTHbIX MPEANPUSITUI Moa pa3paboTaHHble
TEXHOOrMYeckme NpoLecchl;

- pa3paboTKy OTpacNeBbIX PYKOBOASALIMX MATeEpWanos, HampaBieH-
HbIX Ha obecneyeHne KayecTBa MallWH;

- NpoBeAEeHME COBMECTHLIX paboT C MpeanpusaTUSIMM MO MOBbILLE-
HUIO KaYyecTBa MalUMH.

[ns obecneyeHnss NOCTOSIHHOMO MOBBILLEHNS KAYecTBa BbiMyckae-
MOW NpoAyKUMKN NpeanpusTe 0653aHo:

- OCYLLECTBAATb AMArHOCTVPOBAHWE MalUMH MpW 3KChsyaTaumn u
CcHop CTAaTUCTUYECKUX AAHHBIX MO MX KAuyecTBy;

- BbISIBNSATb «C/abble» 3BEHbS B MPOLIECCE 3KCMyaTauumM U NpoBo-
[AUTb MEPONPUSTHUSI, HarNpaB/eHHbIE HA MOBbILLEHME KaYeCcTBa MalLWH;

- NPOBOAUTb [AOMONHUTENbHbLIE WCCNEAOBaHMS, HamnpaBieHHbIE Ha
NoBbILLEHME KaYeCcTBa;

- OCYLLECTBNATb MEXaHM3aLMI0 M aBTOMaTM3aumto 0bpaboTtku, cbop-
KW U KOHTPONS;

- BBOAWUTb KOHCTPYKTMBHbIE M TEXHONOMMYECKUE UBMEHEHMS MO CO-
rNacoBaHUIO C NMPOEKTHLIMW OpraHMU3aLMsaMK;

- paspabaTbiBaTb MapLUPYyTHO-OMEPALMOHHBIA  TEXHOSIOrMYECKUI
NPOLECC U3rOTOB/IEHMSI MALLUMH Ha OCHOBE MPOEKTHOMO MapLupyTa U BHece-
HUS1 USMEHEHUIA;

- BbIMOJIHATL MepepacyeT OCHOBHOWM LeHbl M34eNus C yYETOM Mo-
BbILLEHWSI UX KQUYeCTBa;

- paspabaTbiBaTb PYKOBOASALIME MaTepuanbl, HanpaBieHHble Ha
obecrneyeHne 1 NOBbILIEHNE KAYeCTBa MaLLMH;

- MPOW3BOAWUTL BXOAHOM KOHTPOSIb KOMMAEKTYIOLMX M MOKYMHbIX
nsgenui;

- OCYLLECTBASATb KOHTPOSIb 3@ COCTOSIHMEM 060pyAOBaHMS U U3Me-
pUTESIbHBIMW CPeACTBaMU, WX MPOMUNAKTUKY, PEMOHT W CBOEBPEMEHHYIO
3aMeHy;

- BbIMOJIHATb KOHTPO/b 3@ COBMOAEHMEM TEXHOIOrMYECKON AnCUM-
N/INHBI;

- OCYLLECTBNISATb CTEHAOBbIE UCMbITAHUS Y KOHEYHbI KOHTPOSIb;

- KOHTPOJSIMPOBaTb NPABW/bHOCTb 3KCJTyaTaLmMn MallyvH.

YnpasrieHne Ka4ecTBoM rpogyKumm — 3TO AEUCTBUS, OCYLLECTBNse-
Mble€ NPU CO3AAHMM W KCMNyaTauuM UK NoTpebrieHn NpoayKuuM B LEensix
YCTaHOBMIEHUs, obecrieyeHns M noaaepXkaHusi HeobXxoaMMOro YpOBHSI ee
KauecTBa.
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INonuTHKa OPENpPUITHS B 00-

JIJaCTH Ka4yeCTBa

A\ 4

CucteMa ynpaeieHust KaYeCcTBOM

v

Ob6ecneyeHune
KayecTBa

\ 4

v

Ynpasnexue
KayecTBOM

VYiydmenue
KadyecTBa

MapkeTuHr, MpoexkTpoBaHue u pas- MaTepuanbHo-
MOUCK N U3y- paboTKa TEXHUYECKUX TexHu4yeckoe
YeHune pbiHKa »| TpeboBaHui, paspaboTka »| cHabxeHune

NpoAYyKLUMK
A
4
11 v
Ytunusaums MoaroTtoska u
nocrne uc- n pa3paboTka
T uTenb UsroroButesnb
Nnonb30BaHKA °, pe6 e_ 3 oTo e_ TexHosnoruye-
CKUX rpouec-
A coB
10
TexHuyeckas 5
NOoMOLLb U v
obcnyxwBa-
Hy,,,,,_, Mpou3sBoacTso
9 8 7 57

MoHTax un Peanu3aums VYnakoBka KoHTposb

3KCrnyaTaums 1 pacnpefe- U XpaHe- npoBeAeHus
neHve <« HHe € VCMbITaHWI U
obcneaosa-

HUN

Puc. 3.4. Cuctema KayecTsa NPOMBILLSIEHHOIO MPeAnpUATUS

Cucrema yripasB/ieHuss Ka4eCcTBOM — 3TO COBOKYMHOCTb YNpaB/sio-
LMX OpraHoB M OBBLEKTOB YMPaBNEHWs, B3aUMOAEWCTBYIOLMX C MOMOLLbIO
MaTepuasibHO-TEXHUYECKMX WHMOPMALIMOHHLIX CPEACTB NpW  yrpaBieHum
KauecTBoM npoaykumumn (puc. 3.4). OHa Oo/MKHA 06ECNEYUTh KAYECTBO KOH-
KPETHOro M3[enusi, U No3TOMY Ha OHOM W TOM >Xe NpeanpusaThM cucTeMa
MOXET BK/IIOYATb OTAE/bHbIE MOACUCTEMBbI MO ONPEAENEHHbIM BUAAM M3ae-
nWn.

CucteMa ynpaBfieHWUsi KaueCcTBOM [10/DKHA OXBaTbiBaTb BCE CTaauu
XKM3HEHHOrO UMKNIA Mpoaykuuu. B MeTomonoruu ynpaBneHus KaudecTBOM
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npoayKunun pacCcMatpmBalroTCAa YETbIpE CTaaun XU3HEHHOroO UMKMa npoayk-
Unn: nccneaoBaHne u pa3pa60TKa; U3roToBJIEHUE,; 06pau.leHme n peanusa-
una; skcnayatauma u notpebnenwe.

LeneBas

Hay4HO- TeXxHU4eckas

nporpamma

Puc. 3.5. «letnsa kadectBa» — cucrematun-
YeckM MNpoBOAMMbIE  TEXHONOrM4Yeckue
MeponpuaTus

B cootBetcTBUM C ISO cepum 9004 B XXM3HEHHBIN LMK NPOAYKLMK
(«netna kadectsa», puc.3.5) BxoadAT cneaytowme stanbl [28]: 1 - mapke-
TUHI, MOWUCK U U3y4YeHWe pblHKA; 2 - NpoeKTupoBaHve u (uun) paspaboTka
TEXHONOrMyeckux TpeboBaHuii; 3 - paspabotka npoaykuumn; 4 - MaTepuanb-
HO-TexHu4eckoe cHabxeHue; 5 - nogroToBka M pa3paboTka NPoOU3BOACTBEH-
HbIX NPOLLECCOB; 6 - MPOU3BOACTBO; 7 - KOHTPOJb M NPOBEeAEHNE UCTILITaHWIA
n obcnepoBaHve; 8 - ynakoBka U XpaHeHue; 9 - peanv3aums U pacnpeaene-
Hue npoaykumm; 10 - MOHTaX, akcnnyataums; 11 - TexHnyeckas nomolLlb U
obcnyxumBaHue; 12 - yTunmsauma nocne ucnonb3osanus (puc.3.5).
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4. METOA0J10rnsl NPOEKTUPOBAHUA N PASBPABOTKU
KOHCTPYKTOPCKOU JOKYMEHTALIUUN

B KypCOBbIX M AWMIIOMHOM MPOEKTax CTYAEHT B COOTBETCTBUM C 3a-
[laHneM, Kak MpaBuio, BbIMOHAET MPOEKTHbIE paboTkl (CM. puc.3.4) u pas-
pabaTbiBaeT Pabouylo KOHCTPYKTOPCKYIO [OKYMEHTALMIO OMbITHOrO 0bpasiia
uzgenus. PaccMOTPUM peanus3aLmio OCHOBHbLIX PA3AenoB AWMIOMHON (Kyp-
COBOI) paboThbl MO MPOEKTUPOBAHUIO U KOHCTPYMPOBAHUIO 0B6beKTa MpoeK-
TUPOBaHUS.

4.1. TexHnyeckoe 3afjlaH1ue Ha NpPoOeKTUpoBaHue

TexHnyeckoe 3afaHve SBNSEeTCS LOKYMEHTOM, B KOTOPOM OTpaxe-
Hbl Bce TpeboBaHWs K 6yayliei MawmuHe. CTyAeHT AO/HKEH O3HAKOMUTBLCSA C
HUMK B MpOLIECCE MPOXOXAEHMSI MPEAAMMIIOMHON MPAKTUKK. TexHUYecKoe
3afaHune yCTaHaB/MBaeT OCHOBHOE Ha3HayeHue, TeXHWYECKMe XapakTepw-
CTUKW, MOKa3aTe/M KayecTBa M TEXHUKO-3KOHOMMYeckue TpeboBaHus,
npeabsiBrsieMble K pa3pabaTbiBaeMOMy M3AENUI0, BbIMOSIHEHWE 334aBaeMbIX
CTaauin pa3paboTku KOHCTPYKTOPCKOW [JOKYMEHTaUuuM U ee coaepXaHue, a
TaKke cneumanbHble TpeboBaHNa K U3genuio.

Mo 3agaHWio pyKOBOAMTENS TEXHUYECKOE 3adaHue MOXET OblTb
pa3paboTaHo B COKpaLLEHHOM Buae C 06sd3aTenbHbIM CoAepXKaHWeM pasge-
JI0B, BKJTHOYAIOLLMX M3MEHEHMSI B COOTBETCTBUM C HOBU3HOW MpOEKTa.

Kak npaBwno, TexHW4eckoe 3afjaHue MOXeT OblTb COCTaB/IEHO
CTyAeHTOM C obsi3aTenbHbiMM [JaHHbIMM MO pa3genaM B COOTBETCTBUM C
FOCT 2.103-68, (cm. pasgen 3.2.1).

4.2, NcxoaHble AaHHbIE Q1S MPOEKTUPOBaHUA

4.2.1. CBegeH1s O NMpUpoaHO-KIIMMaTUUYECKNX 30Hax

Mpy NPOEKTUPOBAHMMN CEIbCKOXO3AMCTBEHHbIX MallMH M 06opyado-
BaHus (CXM) HeobX0AMMO YUMTbIBaTb BO3MOXHOE WM3MEHEHME WCXOAHbIX
CBOWCTB 0bpabaTbiBaeMbIX MaTepuasnoB, Npeaesibl USMEHEHNSI 3TUX CBOWCTB,
a TaKkXkKe YC/oBKs, B KOTOPbIX B6yayT paboTaTb pa3pabaTbiBaEMOI MalLWHBbI.
Tak ypoXXalHOCTb U COOTHOLLUEHWE B YpOXXae MacC 3epHa M COoMbl ByayT
BNUATb Ha MPOM3BOAUTENBHOCTb 3epPHOYB60pOYHOrO koMbalHa. Ha ero ce-
30HHYIO BbIPAbOTKY BMSIIOT TakoKe pa3Mepbl Moei, BEPOSATHOCTb AOXKAJIM-
BbIX AHeW B Ce30H Y6OpKu U Apyrve BHewWHue ycnosusi. MosToMy ans pas-
HbIX PErMoHoB TpebyeTcsl MpPoeKTUpoBaThb pa3Hble Moaudukauum kombai-
HoB. [lnsi HeyepHo3eMHoW nosiocbl Poccumn A0CTaToOYHO, YTOObLI NPOM3BOAM-
TENbHOCTb KkoMbBalHa npu ybopke 6bina 5-6 Kr/c, a Ans MHOrMX Xo3sIMCTB
CeBepo-KaBka3sckoro permoHa Tpebyetcs 10-12 kr/c. Kpome Toro, Ha ceBe-
po-3anaze W BOCTOKE CTpaHbl BO BpeMsi yOOopKM 3epHOBbLIX, TPaBbl BEPOSIT-
HOCTb OCaAKoB Benuka. losToMy KoMOalHbl W Apyrve MallWHbl [OSKHbI
6bITb CNOCOBHbI paboTaTb HE TOSILKO MPY MOBLILLEHHOW BIAXXHOCTM X11IE6HOM
Macchl, NPy HU3KOM HeCyLLel CrocOBHOCTW MOYBbLI, HO U MO APYroin TEXHOSO-
run. Tam, rae nons HebonblUWe, YepeayroTcs C nepeneckamu, 6o10TamMn unm
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KaMEHMUCTBIMM y4yacTKaMu, LUMPOKO3axBaTHblE MpuuUenHble arperatbl 6yayT
HeadEKTUBHBI 1, HANPOTKB, B CTEMHbIX paioHax Cubupu ¢ Manow MIoTHO-
CTbIO HaceneHus, Ho C 6ONbLUMMM MMOLWAASAMU MOJEN, BbIPOBHEHHBIM PEsib-
edoM, OTCYTCTBMEM BOJBLIOIO KONMYECTBA NPENSATCTBUIA HEOOXOAMMbI TOSb-
KO TaKue arperatbl.

MoaToMy npexzae, YeM HauaTb MPOEKTUPOBaHWE MalUWHbI, Hago
cobpaTb CBeeHUs O MECTHOCTU, B KOTOpPOM OoHa ByaeT paboTtaTb - NOYBEH-
HO-K/IMMaTUYECKMX YCNOBUSIX, OCOBEHHOCTSX KY/bTYp M XO3S1CTB AN TOro,
yTo6bl MalwmMHa 6bina NONHOCTLIO NpUcnocobneHa K HUM. U3BeCTHbI ciydau,
KOrga y MalluH, MOCTaBMSIEMbIX HA SKCMOPT B TPOMMUYECKue CTpaHbl, Hace-
KOMble (TepMUTbI) A0 Havana paboTbl Cbefany Kpacky M 4acTb AepeBSHHbIX
neTanei. MNoaToMy, ecn NpeanonaraeTcs He TOMbKO UCMOMb30BaTh MalUUHBbI
B CTpaHe, HO M 3KCMOpTMPOBaTb MX B b6nvkHee wnu panbHee 3apybexbe,
HaZl0 BbLISIBUTb OTNIMUMS YCNIOBUIA M PELIUTb, AOCTAaTOMHO M NpUcrocobrieHa
[laHHasi KOHCTpYKUMst unu Tpebyetcs pa3paboTka crneumansHon moamdbuka-
LM MaLLUHBI.

Takvm 06pa3oM, pasHble MpUPOAHO-KIMMATUYECKUE YCIOBUS KO-
pEHHbIM 06pa30M BMSIIOT HA KOHCTPYKUMIO NpoekTupyemoit CXM, a Tak kak
6onbwmnHCTBO pecnybnumk 6biBwero CCCP ocTaloTcs noTpeburensmm kayecT-
BEHHOW CENbXO3TEXHUKM, BbiNyckaeMon B Poccum, CneayeT yuuTbiBaTb BO3-
MO>HOCTb paboTbl HalWMX MalmnH B benopyccuu, YkpanHe, KasaxctaHe u ap.

CucreMaTusnpoBaHHble CBEAEHUS O NPUPOAHO-KIIMMATUYECKUX 30-
Hax (panee 30Hax) nNpueoasaTca B cbopHMkax no Cucteme mMawuH ana 20-Tm
30H, Ha KoTopble Aenunack Tepputopus 6biBwero CCCP [87]. B xapakTepu-
CTUKE COAEpXaTcs KpaTkue oblme cBeaeHUst O MoYBaX, O Havane u KoHue
noneBbiX paboT, BEPOSITHOM BNXHOCTU 3epHa B nepuos ybopku (npwn.3).
Ty XapaKTepUCTUKY MOXHO MPUHSATb 32 OCHOBY, HO MCMOMBL30BaThb 3TU CBe-
[EeHNs LEeNNKOM Henb3s, HeobxoamMMo BbibMpaTb Te cBeaeHwusl, kKoTopble By-
AyT UCnonb30BaTbCs Npu 060CHOBAHMAX U pacyeTax.

llepsbivi BOMpPOC, Ha KOTOPLIA HAZo AaTb B 3anMcke 060CHOBAHHbLIM
OTBeT B pa3aene: CKONIbKO M Kakue 30Hbl HAl0 XapaKTepu3oBaTb?

1. Yucno onucbiBaeMbIX 30H AOMKEHO ObITb AOCTATOYHLIM, YTOObI
OXBaTUTb BECb CMEKTP YC/IOBWIA MPEeAnonaraeMoro NpUMEHEHUSI MaLLWHbI U
He BK/I0YaTb 30HbI, B KOTOPbIX MallMHA NpoAaBaThCcs He byaeT.

2. MpuUBOANTb XapaKTEPUCTUKY TYHAPOBOWN 30HbI, HE UCMOML3YEMON
[NS TOBApHOro NMpoOM3BOACTBA MPOAYKTOB PaCTEHUEBOACTBA, HaO /ULb B
TOM C/lydae, Korfa npoekTMpyeMyto MalluvHy npeanonaraeTcs UCrnosib30BaTh
Ha KpaliHem CeBepe.

3. Ang MawwH, npeaHasHayveHHbIX AN NPOU3BOACTBA MOACOSTHEY-
HWKa, HeobXoaMMO M3yuuTb reorpacduvio NoLWaAen NoACONHEYHWUKA, KOTO-
pbi TpebyeT BLICOKUX TEMMEPATYP, YMEPEHHOWN BNaXKHOCTU MOYBLI U BbICO-
KOMM0AOPOAHbIX NoYB. OpurnHanbHas avarpamMma, COCTaBneHHas Ha OCHOBe
cTatucTyeckoro cbopHuka [80] v OTAENbHBX CBeAEHWIA U3 UHTEPHETa, MNo-
Ka3blBaeT, 4YTO OCHOBHblE MNPOM3BOAMTENW MOACONMHeYHMKa - CeBepo-
KaBka3ckuii paiioH (Moa3oHbl 6; U 6;), LleHTpanbHO-YepHo3eMHbIi palioH
(30Ha 4), MoBomKCKUIA paioH (30Ha 5).
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anpO,EI,HO- KnnMaTuyeCckmne 30Hbl NpeENMyYLLIECTBEHHOIO NpUMEHEHUA 3€pHOBOl7I CeANnKn

Tabnvua 4.1

NQ Hayvano un Knumatnueckne ocobeHHOCTH XapakTepucTuka nonei
3&2':4'." Ha:gs;me ngﬁggax HKﬂMMaT OcobeHHocTM | KonuuecTtBo Mousa Penb- Pa3Mevpb| no- CpenHss BeposT-
npu- paor auano u KnMMara 0CafKoB B ed new, ra onvHa HOCTb
ToNE- npo- rog, MM 30HbI rOHOB, KOHAWLM-
e 3) LOSKUTENb- paauyc poBaHusi
HOCTb CeBa, nepees- | 3epHa npu
[Hel [10B,M ybopke
1 2 3 4 5 6 7 8 9 10 11
LleHT- 20.04 — | YmepeHHbili| Togosoe ucna-| 400 — 600, [epeBo- | BblpaB-{ 28% nonei 400 - 800, 0,21
panbHbIi 02.05 15-30.04; peHue Bnaru | B OTAENbHblE  NOA30NNC- HEH- MMEIOT MJ1o- 2000
2 paiioH Poc- | 30.09 - 10-12 (rviB) rogbl 700- | Tble, cepble HbI waab oo 3 ra,
(24, cun 10.10 300 - 500 MM 900 NecHbIE U 25% nonew
2, YepHO3eMbl, MMeIoT Nno-
23) 3acopeH- waab
HOCTb or3p033ra
KaMHsIMM
LeHTpanb- | 10.04 — | YMepeHHo- | Heyctoiumsbii,| 450 - 500 O6blkHO- | PasHo-| Y 50% noneii | 800 - 1000 0,66
HO- 15.04 KOHTUHEH- | 60onblumne Kone- BEHHble 06- | nnowaab npe-
4 YepHo3eM- 15 - Tanb-Hbli 6aHus Temne- YepHo3eMbl | paseH| BblwaeT 30ra
Hbli parioH 25.10 05-20.04; aTypbl, - 70%,
8-10 B 480 -600 ocTanbHble Y 18% nonei
MM, NlecocTenb niepeBo- nnowaab
noA3onmc- npesblIaeT
Tble 10ra
Cesepo- 21.03 - | CHeycToii- | Fogosoe ucna-| 200 — 250, | YepHo3eMmbl, | Bbipa-| Y 70% nonei > 1000, 0,99
KaBka3ckuii 11.04 YMBbIM, peHue Bnaru | B OTAENbHbIX BCTpPeYaloT-| HeH- | nnowasb pas- B psige
61 paiioH 1.11 - HepocTa- 700 — 800 mm paiioHax | Csi COMOHLUO-|  Hbl Ha unu npe- paioHoB
(cTenHble 11.11 TOYHbIM 350 - 600 | Bble NOYBbI Bbiwaet 30 ra | 600 - 1000
paioHbl) YBaXHeHu-
eM
25.03-10.04;
5-7
Tabnuua 4.2

38



8¢

MpupoaHO-KIMMaTUYECKME 30HbI NPENMYLLECTBEHHOMO
npuMeHeHus kapTodeneybopoyHoro komMbanHa

N HasBaHue TeppuTtopus 1. Knumatuye- 1.Xapakrepuctuka [nvHa roxa, Mnowaab nons
3((;':4'." 30HbI (obnactu, kpasi, | ckue ocobeHHo- noys. M S, ra
npu- pecny6ukn) CTW. Paauyc nepeesna
noxe- 2. Cpoku y6op- 2. YpenbHoe conpo- R, KM
Hue 3) KK. TuBneHue, MlMa
3. Kon-Bo pgoxa- | 3. MNons 3acopeHsbl
NIMBbIX AHEN B KaMHsIMU, Y%
y6opky
1 CeBepo- | ApxaHresbckas, 1.MoBblweHHas 1.CynecyaHbie-33%, 150-13% S po 3ra:
3anagHblin| Bonoroackas, BNaXXHOCTb; nerkue n cpegHue 0o 300-43% R~3 km
paioH JleHuHrpaackas, CYrIMHKK — 45% fo 300-22%
MypMaHcKasl, 2. 09 - 20.09; 2. (0,46-0,49) x10'!
Hosropopackas, 3.10-12 3. 60-70%
MNckoBckas,
Kapenus,
Komu
2 LeHTpanb-| BpsiHckas, 1.MoBblweHHas 1.CynecyaHble-16,7- ot 400 S no 3 ra -y 28% nonei;
HbI palioH| Bnagumupckas, BNAXHOCTb; 30% 4o 800 3-8 ra -y 25% nonei;
Kanyxckasi, 2. 10-30.09; 2.0,53 x 10 MMa 9-33 ra -y 25% none#;
MockoBckas, 3. 8-10 3.0014 % R=2km
OpnoBckasi,
Pa3aHckas,
CMorneHckas,
Tynbckas
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MpeacTaBneHue AaHHbIX NO 30HaM AOMKHO 6biTb MHMDOPMATUBHLIM
M KOMMNaKTHbIM. Tocne coOOTBETCTBYHOLMX MOSICHEHWIM OHW MOryT BbITb Npea-
CTaBfeHbl pas3nuyHbiMK Tabnvuamu, rpadukamy, Homorpammamu u T.4. B
OfiHOW Tabnuue HEBO3MOXHO AaTb MOJSIHYK XapaKTepUCTWKY 30H ANs KOH-
KpeTHoOM MawuHbl (Tabn.4.1, 4.2).

Koraa 30Ha genuTcsa Ha noa3oHbl U korga Heobxoaumo 6onee noa-
pobHO XapakTepu3oBaTb YacTu 30HbI, Llenecoobpa3Ho AaBaTb COCTAB 30HbI
no obnactsm. B 1abn.4.2 He NOMeCTUNUCL CBEAEHUSI MO YPOXANWHOCTM B 30-
Hax, COCTaBYy OCHOBHbIX COPTOB BO3A€eNbIBAEMOro kaptodens, 6otaHnyecko-
My cOCTaBy Mpeobnajalolmx COPHAKOB W ApYrue BaxHble cBefeHus. [o-
3TOMYy B paMkax opMaTa MOSICHUTENbHOW 3anuCKU pekoMeHayeTcs faBaTb
[Be Tabnuubl. B 0aHOM XxapakTepu30BaTb HEMOCPEACTBEHHO KMMaTUyeckue
YC/IOBWSI, @ BO BTOPOW - YC/IOBUSI CEMbXO3MPOM3BOACTBA, XapaKTepHble Ans
30H. Heobx0aMMo OpuveHTMPOBaTLCA Ha MOWMCK BaXKHbIX HEJOCTaloLMX CBe-
[leHWiA. HekoTopble MOryT coaepXaTbCst TONbKO B MPOTOKOMAX WUCMbITAHWM
MUC, Hay4HO-MUCCneaoBaTebCKUX OTUETAX, CTaTbsaX U ANCcepTaLmsX.

He ponyckaeTcs BklOYaTh B pa3den HEeHyXXHYK Ans NPOeKTa WH-
dopmaumio. Tak, B npumepe (cM. Tabn.4.1) oblias xapakrepuctnka knmmara
(YMEpEHHbIN, HEeyCTOWYMBLIN) M rOAOBOE WCMApeHWe Braru HampsiMylo He
BAMUSAIOT HA MapaMeTpbl MPU MPOEKTUPOBAHUM CESNKM, MO3ITOMY ABMSAKOTCS
6ecnonesHbiMy.

[JaHHble No ypoXXalHOCTW, NOWAANM, 3aHSTLIM KyNbTYpOl B 30HE,
HaNMUMIO TEXHUKM U APYrue He OCTaloTCA NMOCTOSIHHLIMK, MO3TOMY B MPOEK-
Tax HeobxoAUMO AaBaTb OOHOBNEHHbIE CBEAEHMUS. KaXXAabl rof BbiMyCKakoT-
CSl HOBblE CTaTUCTMYeckne COOpHUKM 3a npeabiaylmin rog. Mo 3Ton uHdbop-
MaLMM U HAZI0 XapaKTepu3oBaTb 30HY.

4.2.2. TexHonormyeckne CBOMCTBa
CENbCKOXO3SIMCTBEHHbIX MaTepUanoB 1 cpes

Llenb  TEXHOMOMMYECKUX CEeNbCKOXO3SMCTBEHHBIX MPOLECCOB, Bbl-
MNOJTHSIEMbIX CE/TbCKOXO3SMCTBEHHBIMW MalMHAMW, — MOJTyYEHNE MATEPUAoB
(NpoayKToB, KOPMOB, Cbipbsl) C 3aAaHHbIMW  CBOWCTBaAMW, OnpeaeneHHbIMU
KauYeCTBEHHbLIMU U KOMMYECTBEHHBIMU XapaKTepucTukamu. Mpu 3ToM pabo-
yne opraHbl MallMH B3aMMOAEMCTBYIOT C pas3nMyHbIMM cpeaamu (roysoM,
ceMeHamu, cTebneBoi Maccon u ap.), dasamu BellecTBa (raszoobpasHoli:
BO3AYyX, Mapbl BOAbl, aMMWaK WU Ap.; >XXWMAOKOW: BOAA, PacTBOP XMMWKATOB,
MOJIOKO, HaBO3Has >XWka W Ap.; TBEpAOM: rpaHyMpoBaHHble YAOOpeHus,
KOMOMKOPMa, KaMHU 1 Ap.), COMYTCTBYOWMNMMU TEXHONOMMYECKUMIN MaTepua-
NlaMy, MONE3HLIMU MPOAYKTaMU M OTXOAAaMMW. BOMbLUMHCTBO Cpea SIBNSOTCA
NMpOou3BOJIbHON CMechbio ha3 BellecTB. Tak, B MoYBe, 3e/IEHOM KOpMe, CTeb-
NIEBOM Macce, CUoce NPUCYTCTBYIOT Bce dU3nYecKne CoCTosiHUS. ITO U on-
penensieT CNoXHOe NoBeAEHME TakUX MaTepuanos, Yalle BCEro OHWU NPosiB-
NSAOT cebs KaK ynpyronjacTuyHble MaTepuasbl C HENIMHENHBIMUA XapaKTepw-
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cTvkamu. KpoMe TOro, CenbCKOXO3SIMCTBEHHblE MaTepuanbl SBAAIOTCS, Kak
NpaBuo, XMBbIMWU OpraHM3MamMu WM COAEPXaT OMOMOrMUECKYIO XXUBYIO
cpeay. B panbHelweM Bce NpoayKTbl, COMYTCTBYOLLME KOMMOHEHTLI U Ccpeay
6yaeM HasblBaTb MaTepuanamu, a hU3MYecKUe, XMMUYECKUE U ApYyrve CBOW-
CTBa, 3aAeMCTBOBaHHbLIE NMPU BbINOAHEHUM TEXHOMOMMYECKMX MPOLIECCOB, —
TEXHOMOMMYECKMMMN CBOVWCTBAMM.
Mpu 06paboTke TONMLKO B PeaKMX Crlydasix XUBas YaCTb MOXKET Un
[OJ/DKHA BUAOM3MEHSTLCSA. DTy OCOBEHHOCTb CESIbCKOXO3AMCTBEHHBLIX MaTe-
pvanoB HEOHXOAMMO Y4YMTbIBATb MPWU YCTAHOBAEHWN OFPaHUYEHMA Ha BO3-
feicteue. Tak, U3 YCI0BUIA HEMOBPEXAEHMSI MSIKOTWU KapTodens ycTaHoB/e-
Ha [OonycTuUMasi BbicOTa NafeHUst KIyOHeN Ha pas3fMuHble NOBEPXHOCTU
(Tabn.4.3) unu ponycrtuMasi CKOpPoCTb COyZapeHUsi. 3TO OTHOCUTCS KO MHO-
MM CENbCKOXO3SIMCTBEHHBIM MaTepuanaMm: paccage; oOBolaM; dpyKTam;
anuam 1 ap.
Tabnuua 4.3
KpuTnueckas BbicoTa nageHus kiybHel kaptodens,
KOPHEeW W NN0A0B OBOLWHbIX KYJbTYP

KpuTyeckasi BbICOTa NafieHns, MM
KynbTypa Ha AepeBo, |Ha MeTannnye-| Ha TexHudye- | Ha crioi gau-
daHepy CKME NPYTKU | CKYI pe3uHy | HoW KynbTypbl
KapTodenb 200-300 100-200 100-200 200-300
MopkoBb - 100-300 - 200-400
Cronosasi cBekna - 200-400 - 400-500
BbI3peBLune nykosuLbl - 500-1000 - 1000-1500
TomaTbl:
KpacHble 100-150 - 150-200 450
3efieHble 150-250 - 300-400 -
KouaHbl kanycTbl - - no 100 10 200

lpumedarne: Opyrue faHHble No CBOWCTBaM KiybHel kapTodens, KopHen 1 nioaos
OBOLUHbIX KynbTyp cM. B Tabnuuax 2.10, 2.11 [11]. Ecnm xe HeobxoauMble AaHHble
OTCYTCTBYIOT, TO CTYZAEHT AO/DKEH ONpPeaenuTb SKCNepUMeHTaNnbHO CBOWCTBa CEeNbX03-
MaTepuana CamMoCTOSITENbHO WM MOA PYKOBOACTBOM npenoaasaTens. lonyveHHble
CTY[EHTOM HOBble KOpPEeKTHble MaTepuarbl MO CBOMCTBaM 6yayT perucTpupoBaTthCs B
3NeKTPOHHOM 6a3e Kak HOBble, a pa3fden OueHMBATbCA  Kak  HayyHo-
nccneaoBaTenbCKUM, PerucTpupyeTcs aBTopcTeo.

[Jonyctumasi TemnepaTypa OCYLWKW MOBEPXHOCTU OBOLWWEN U (pyk-
TOB, CYLIKM 3epHa, kOpMOB (Tabn.4.4) cBs3aHa C TeMMNepaTypoi Koaryisumm
6€enKOB; AOMYCTUMbIE CUMOBbLIE YCUINS HA pacTeHWs, MOYBY CreaytoT U3 yc-
NIOBUSI  OTCYTCTBWSI OCTATOYHbIX AechopMaumii M paspyLLieHnUst CTPYKTYpbl.
KOHLEHTpaums XMMWUKATOB MPWU OMPLICKMBaHUM, BHEKOPHEBOW MOAKOPMKY,
06paboTke XKMBOTHBLIX OMPEAENSIETCS BO3MOXHOCTBIO XMMUYECKUX OXKOroB U
OTPaB/IEHUAMY,

40



TeMnepaTypHble PEXUMbI CYLIKM
CEMEHHOr0 3epHa B 3ePHOCYLUMIIKaX

Tabnuua 4.4

KynbTypa |BnaxHocTb [ Yucno npo- LLlaxTHble BbapabaHHble*
CEMAH [0 [MyCKOB CEMSH | TemnepaTtypa Tenso- | MakcumanbHas Temne-
CywWkH, % | Yepes 3epHo- HocuTens, °C paTypa Harpesa CEMSH,
CyLINIIKY oC
MweHunua, 18 I 70 45 48
ES;K‘e’;'b 20 I 65 45 48
! 2 I 60 43 45
osec ° il 65 45 48
CBblLe 26 I 55 40 43
I 60 43 45
111 65 45 48
Kykypy3a 18 I 60 40 -
20 I 55 35 -
I 60 40 -
23 I 50 32 _
I 55 35 _
111 60 40 -
I'peunxa, 18 I 65 45 48
npoco 20 I 60 45 43
26 I 55 40 43
I 60 45 45
CBblLWe 26 I 50 38 40
I 55 40 43
111 60 45 45
lopox, 18 I 60 45 -
BlKa, 20 I 55 43 -
yeyesuua, I 60 45 -
puc 25 I 50 20 _
I 55 43 -
111 60 45 -
cBblwe 30 I 45 35 _
I 50 40
111 55 43 _
v 60 45 -

lpumeyarme. [pyrve aaHHbIE NO CBOWCTBAM 3epHa CM. Npun.5.

CoxpaHeHue CBOWCTB BaXXHOE, HO HE OCHOBHOE cCoAEpXXaHWe Celb-
CKOXO35IMCTBEHHbIX onepaumﬁ. BOMbILUMHCTBO CENTbCKOXO3SMCTBEHHBIX MaTe-
pranoB AO/DKHbI 6bITb npe06pa3OBaHb|, MX CBOWCTBA M3MEHEHbI MoA BO3AEN-
CTBUEM pa60t414x opraHoB. [oatomy HeobXoAMMO 3HaTb TEXHOMorMYeckme
CBOWCTBA MCXOAHOIO mMaTepmana BO BpeMA O6pa6OTKM Ha KJIl04YEBbIX NO3U-
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UMaX M BbIXOAHOrO npoaykTa. M3-3a pazHoobpasnsi, MHOrOKOMMNOHEHTHOCTH
Cpea v CNOXHOCTU MpoLeccoB 06paboTku, HENMMHENHOrO BAMSIHUS OAHOMO U3
MHOMMX KOMMOHEHTOB Cpedbl Ha CBOWCTBa BCEro Matepuarna Matematude-
CKOE OMNMCaHWE CENTbCKOXO3AUCTBEHHBIX NMPOLIECCOB O4YEHb CNOXHO.

MoBEPXHOCTHbIE CBOWCTBA MaTepuanoB MpeACTaBsOTCS CTaTude-
CKUMW U AMHAMUYECKUMM YTIaMu U KO3 ULMEHTaMU BHYTPEHHENO W BHELL-
Hero TPeHMsl MO Pa3/IMYHbLIM NOoBepxXHoCTaM (CcM. npwun.5, Tabn.5.1.5, 5.2.4,
5.4.5, 5.4.6 v pp.). B peicTBUTENBHOCT MOBEPXHOCTHbLIE CBOMCTBa Gonee
MHOroobpasHbl, HO M3yYeHbl elle HefoCTaToYHO. Hanpumep, yyeT agresum
(cBoWicTBa MpWAMMaHKs) NOYBbLI HEOBXOAMM MpW MPOEKTUPOBAHUM MOYBOOG-
pabaTbiBaloLMX, COKa pacTeHW — npu pa3paboTke Y6OpOYHbIX U ApYrux
MaLUWH. AAresus >XenesucTtoro NopoLlKa CeMeHaMM UCMONb3yeTCA B MarHWT-
HbIX cenapaTopax. B nocnegHee Bpemsi npu paspaboTke aBTOMATUYECKMX
COPTMPOBLLMKOB MO KA4YeCTBy MPOAYKTOB CTanv U3y4aTbCs Takue MOBEPXHO-
CTHble CBOMCTBA, Kak OTpaXkaTeslbHash CMOCOGHOCTb, MPOYHOCTb KOXYpbI,
3/1EKTPONPOBOAHOCTb, LIBETOBOW CNEKTP U Ap.

OavH M3 caMbIX pacnpoCTPaHEHHbIX KJ1IACCOB CBOWCTB SIB/SETCS
pa3MepHble (reoMeTpUYEecKre), MaccoBble M pa3MepPHO-MacCoBbIE XapaKTe-
PUCTUKK, KOTOpPbIE WUCMONBb3YIOTCA NpU MoceBe, yxoae, YOopke, O4MCTKE U
COPTUPOBaHUM NPOAYKTOB. eOMeTpuYeckue CBOMCTBA 06BLEKTOB 06paboTku
XapaKTepU3yOTCS B OCHOBHOM JIMHEMHbIMM pa3Mepamu (HampuMep, BbICOTa
CTebnsi, pa3Mepbl KONOCA, pa3Mepbl 3epeH, rpaHysl, 30Hbl KOPHEN, pa3mepsl
Tena U OTAENbHbIX YacTel XXMBOTHOrO, B3aUMHOE PaCrofiOXXeHWEe O6BLEKTOB
no nnowaau nons). B npoueccax MoryT 6biTb MCNOMb30BaHbI MPOCTPAHCT-
BEHHblE XapaKTEPUCTMKK (CyMMa UMW  Npou3BefeHVEe KOMOWHaLMiA pasme-
poB), 06beM, NOBEPXHOCTHbIE U NPOEKLUMOHHbIE pa3Mepbl MaTe-
pvanoB, UX B3aMMHOE MOJIOXXEHUE OTHOCUTENIbHO Lenoro, Apyr apyra. Kom-
6MHaLMAMK pa3MEPHBIX M MACCOBOW XapaKTEPUCTUK SIBASKOTCS MIOTHOCTb,
nosioKeHune ueHTpa Macc (ctebns). CnegyeT pa3nnyaTtb MAOTHOCTb
TKaHW MaTepuana (Hanpumep, ansa kapTtodens oHa cocTaBnseT
(1,04-1,1)x10°, aAns 3epHOBBbIX (1,3-1,4)x10° kr/mM3) n HaTypy — Ha-
CblMHYO MAIOTHOCTb - Maccy B eau- Huue obbvema (ans kaptodens
OHa coctasnsetr 640-670, ans 3epHOBbIX 650-780 kr/mM°). Obpaluaem
BHMMaHWe Ha HeMpaBOMEPHOCTb MCMOJb30BaHUS TEPMUHA «YAENbHBIN BEC»,
KOTOPbIN He UMeeT pa3MepHOCTU B cucteme CU. B xaTkax, Kocunkax v nog-
bopLumKax MCronb3yeTcsl creumduyeckast NIOTHOCTb — NMHENHasl — Macca
Basika Ha eavHULE ANMHBI, NpU NoceBe — Macca 1000 3epeH. Bce
3TV CBOWCTBA JIEMKO OMPELENSIOTCS, XOPOWO M3y4YeHbl U AaHbl BO MHOTUX
MCTOYHUKAX.

Cnepyowmin BaXKHEMLLKIA KacC TEXHOMOMMYECKMX CBOMCTB - Mexa-
HMKO-CW/IOBblE U MEXaHMKO-3HepreTudeckue. Benay mx MHOMOYMCNEHHOCTU
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pPaccMOTPMM MX Yepe3 MexaHU4ecKme NPoLECcChl B CeNbX03MaLLMHOCTPOEHUH,
KOTOpble MOXHO CBECTU K TPeM rpynnam:

- pa3pyLLeH1e ecTeCTBEHHbIX CBSA3eW Anst Ae3vHTerpaumy;

- CO3aHNe HOBbIX CBSI3eW ANSi MOJSTyYEHUSI MaTepuanoB C HOBbLIMU
CBOMCTBaMY;

- nepemMelleHVe B NPOCTpaHCTBe 06beKTOB 06paboTkM U Cenbxo3-
MaTepuasnos.

Bo Bcex cnyyasix HeobxoamMo obecneynTb AOCTaTOYHOE CUNI0BOE
BO3/EMCTBME Ha CENTIbCKOXO3AWCTBEHHbIE MaTepuanbl MPU COOTBETCTBYHOLLEM
nepemetleHnn. Mpu 3ToM A0MKHBI 6bITb M3BECTHBLI OrpaHuyeHus, obecneun-
BaloLLMe KauyeCTBO TEXHOMOMrMYeCKoro npouecca. Hanpvumep, ans otaeneHvs
KybHeln kapTodens oT KOMKOB MOXET WCMOJ/b30BaTbCs pa3fvyHasi npou-
HOCTb. [N UCKITIHOHEHUS NMOBPEXAEHUI HAA0 3HATb MUHUMaNbHOE CTaTuye-
CKOe BO3[eNCTBME Ha KIyObHWU kapTodens, Bbi3blBaloOLLEe MOBPEXAEHUS Ms-
koTn =150-200 H.

OCHOBHbIMM METOZAMW BO3AENCTBUSI NMpW A€3UHTErpaumm 1 cosaa-
HUW HOBbIX CBSI3EN SIBNSIOTCS PACTsHKEHWE, OKaTWe, CABU, KpydeHue, u3rmb
N BO3MOXHblE MX KOMOMHauuW. B 3aBUCMMOCTM OT XapakTepa HarpyXeHus,
cKopocTu paboyero anemeHTa paboyero opraHa, a Takke OT COCTOSIHUS Ma-
Tepuana - BNaXHOCTH, dasbl pa3suTus (cnenocrtu) byaeT 3aBuceTb noeese-
HWe MaTepuana, T.e. ero ConpoTUBNEHNE BO3AENCTBMIO, MOSTOMY OT NEepBO-
ro npoekta A0 AMMAIOMHOro Heobxoanmo dopmmpoBaTe H6aHK AaHHbIX 06
obpabaTbiBaeMblx MaTepuanax [87], AONOMHsAS ero Bce HOBbIMU CBEAEHUS-
Mu. MNpu 06paboTke NouBbl — 3TO yAebHOE COMPOTUBMIEHUE MOYBbI KakK MO
nnowaan H/M?, Tak 1 noroHHoe H/M, xapakTepHoe Ans NOBEpXHOCTHOI 06-
paboTkM C (PUKCUPOBAHHONM FNyOUHON. Pa3HOBMAHOCTb XapaKTepUCTUKKM -
yLAenbHOe COMpPOTUBAEHWE MOYBbI MPU BCMallke, KOTOpOe oOrpeaensercs
cneumasnbHbiM TEH30HOMETPUYECKMM MNJTYTOM U BK/KOYAET B cebs ycunusa ot
TpeHusi, aaresum M WHepUMM U XapakTepusyeT He Tonbko obpabatbiBae-
MOCTb no4Bbl, HO 1 KM nnyra. [lns Apyrux maTepuasnioB aHanornyHbiMu
XapakTepuctvkamy 6yaer yaenbHas cwuna pesaHus, CMSATUS, HanpsKeHwe
paspyLueHus u apyrue ceoicTsa. MNpu paboTe C XUAKMMK 1 ra3006pasHbIMMI
MaTepuanamm HeobxoaMMO 3HaTb MX BA3KOCTb, KO3MDPUUMEHTbI CONpPOTUB-
NeHns No AnvHe Tpybonposoaa U MecTHble.

B MexaHWKO-3HEpreTuyeckmnx CBOMCTBAX — 3aTpaTax 3Hepru Ha
npoLeccbl — BMECTO CWIbl pacCMaTpuBaeTcs paboTa unm MOLLHOCTb C MOny-
yeHueM yaenbHOM paboTbl BLIMONOTA, pe3aHusi, pa3pyLueHuns 1 ap.

B obLiemM cyyae MaccoBble XapaKTEPUCTUKM 06beKTOB (HampuMmep,
Macca nnoga, 60TBbl, MX COOTHOLUEHWE), CUMIOBblE XapaKTEPUCTUKU Wn
3Heprus Ana coBepLieHns npouecca n Heobxoaumoe nepemelleHve (Hanpu-
Mep, paboTa paspylueHnst CBSi3u 3epHa C konocoM 1,8 H cMm, ycunue paspebl-
Ba NOA3EMHOWN YacTu copHsika 34 H, ckopocTb BUTaHMS 4 M/C U T. A4.), KO-
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3(OULMEHTBI TPEHWSI U ApYrMe XapakKTepUCTWMKM AAlOTCA B 3anucke B TOM
C/lyyae, eciv B Aa/ibHENLLIEM OHU UCMOJb3YIOTCA MNpY pacyeTax M 060CHOBa-
HMSIX U HA HUX JAOTCA CCbUIKM B OCHOBHbIX pasgenax. Kpome Makcumaib-
HbIX, MWUHUMAsbHbIX, CPEAHUX 3HAUEHWI BEMWUMH, [OOMKHbI MPUBOAWUTHLCS
CTAaTUCTMUECKME MOJENIN BAPbMPOBAHWS 3TUX XapaKTEPUCTUK WK UX OTKIIO-
HeHWUI (OTHOCUTESbHBIX U aBCOMIOTHBIX) OT CPEAHMX BENMUMH.

4.2.2.1. ®13NKO-MEXaHNYECKME CBOMCTBA MNOUBbI

dU3MKO-MEXaHNUECKME CBOMCTBA M M0AOpPOAME MOYBbI B 3HAYU-
TENbHON CTEeMNeHW 3aBUCST OT Pa3MepoB WM KOMMYECTBa TBEPAbIX YacTul,
BXOAsLMX B ee cocTas [11]. B 3aBMCMMOCTM OT pa3mMepoB TBepAble YacTuLib
noapasaenstoT Ha KaMeHWUCTble BKIIOYeHMs (YacTuubl 6onbwe 1 Mm) u men-
KO3eM (YacTuubl MeHblle 1 MM). [na knaccudukaumm noys No MexaHude-
CKOMY COCTaBy TBepfble 4acTuLbl MenKO3eMa YCNOBHO pa3fdensiioT Ha Ase
pa3MepHble dpakumMn - Guamdecknii necok (YacTuubl AvMameTpoM 6onee
0,01 MM) n usmyeckyto ranHy (Yactuubl anametpom meHee 0,01 mm). B
OCHOBY Knaccudukauum nNoYB MO MeXaHWYECKOMY COCTaBy MOSMOXEHO COOT-
HoOLLeHWe u3nYecKnx necka u ravHel (cM. npun.5, Tabn. 5.1.1) [11].

Mo4BbI C BLICOKUM COAEPXAHNEM IIMHUCTBIX YacTul npu obpaboTke
TpebytoT 6onblUMX SHEPreTUHECKMX 3aTpaT, NMO3TOMY UX HA3bIBAIOT THKE/bI-
mu. TIoYBbI C BbICOKMM COAEPXKAHUEM NECHAHbIX YaCTUL, OTHOCATCS K JIErKuM.
JlyywmMmn nNo MexaHM4YeckoMy COCTaBy CHMTAIOTCS CYrfIMHUCTbIE U Cyrnecya-
Hble MOYBbl C COAEPXAHUEM WUCTbIX YacTuL (4acTuubl pasMepoM MeHee
0,001 mmM) ot 10 go 40%. KaMeHuUCTble BKIIOYEHUS pa3inyatoT B 3aBUCUMO-
CTV OT AnameTpa kamHen (cMm. npwun.5, Tabn. 5.1.2), a noysbl - MO CTENeHU
coaepxaHus kamHel B nouse (cM. npun.5,Tabn. 5.1.3) [87].

MNOTHOCTb MOYBLI O - 3TO OTHOLIEHME MacCbl M CyXOM MO4YBbI K
o6beMy V' npobbl, B3ATON 6€3 HapylLlEHWUs ee eCTECTBEHHOMO COXEHWS
(T/M3=Kr//J,M3=r/CM3zO,95-1,4) [NS BCNaxaHHOW M €CTECTBEHHO YMIOHEHHOM
noussbl (puc. 4.1).

7
OnTuManbHas NAOTHOCTb MAXOTHOMO FOPU30HTa AN 60MbLIMHCTBA
CEeNbCKOXO3ANCTBEHHBIX pacTeHnit p=1,0-1,2 r/cm® . MNOTHOCTb He BXOAWT B
arpoTexHMYeckme nokasaTenn kadectBa 06paboTku, MOCKObKY HET TOYHbIX
NPOCTbIX METOAOB €€ U3MEPEHMS.
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Puc.4.1. MnoTHOCTb MNOYB B pa3/IM4HOM COCTOSIHUK

CKB&XXHOCTb MMM MOPUCTOCTb - 3TO CYMMapHbIN 06BbEM BCeEX NMyCTOT
B MOYBE, 3arnoSIHEHHbIX BOAOW U BO34yXOM. ObLuas CKBaXHOCTb P. paBHa
OTHOLLEeHWI0 o6beMa nycToT V,, kK eanHule obbeMa nousbl V(%):
V
P =—100.
v

CKBaXXHOCTb 3aBUCUT OT MEXaHW4YeCcKoro COCTaBa, CTPYKTYpbl U CTe-
NeHW YNAOTHEHUS MOYBbI. Y CYrMIMHKOB M rnH obLias CKBaXHOCTb COCTaB-
nset 50-60%, y TopdsiHbix oy — 80-90%, y necuaHbix — 40-45%. CkBax-
HOCTb TakXXe He yKa3sblBaeTcs npu obpaboTkax.

TBepAoCTb NOYBbI - CNOCOBHOCTb MOYBbLI COMPOTUBNATLCSA BAAB-
nuBaHuio noboro aedopmaTopa - OAHA M3 ee BaXKHbIX MeXaHW4ecKux Xa-
paKTEPUCTVK.

[aHHble MO COMPOTMBAIEHUIO TMHUCTOMO YepHO3eMa pPas3/IM4HbLIM
nedopMaumsiM npyu pasnuyHon abconoTHOM BnaxHoctu W, npuBeaeHsbl
B Tabn.2.1.6 [11]. Kak cneayet u3 Tabnuubl, CONPOTUBNEHME NOYBbI PacTs-
XeHuio 1 casury noutu B 10-20 pa3 MeHblUe, YeM OKaTuio.

B kayectBe nokasatens TpyaHOCTU 06paboTku MoYBbI NPUHUMAIOT
yAenbHOe CONpPOTUBMEHME MOYBbI MPY BCMALUKe — OTHOLUEHWE Cuibl NpoTac-
KMBaHUS NNIacTUHbl K ee niowaauM B HanpaBfeHun L ee noBepXHOCTY .
YpensHoe CONpoTMBAEHWE XapakTepusyeTcs KO3MMULMEHTOM YyAeNbHOro
conpotuBnennss K (Ma), KOTOpbIM 3aBUCUT OT  (DU3MKO-MEXAHWUYECKMX
CBOWMCTB MOYBbI, POPMbI U Pa3MEPOB MYXXHOMO KOPMyca W Mpeany>XHUKa,
HanMuma AUCKOBbIX HOXEN W Apyrux (pakTopoBs. Yalle ncnonb3ytoT koahdu-
LUMEHT YyAENbHOrO COMpOTUBIEHUS MpW onpeaeneHHon obpaboTtke, Hanpu-
Mep, npu Bcnawke K. Mo pe3ynstataM AMHAaMOMETPUPOBAHUS MNiyra Kodd-

duumneHT K’ paBeH:
_P-f,G

aB

KI
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roe P - obuiee TAroBoe CONpoTMBNEHUE NNYra; fn - KO3hdULMEHT «npoTac-
KMBaHWs» Myra B OTKPbITOM 6opo3ae cocTasnsieT 1/2 koadduumeHTa
TpeHus nouysbl Mo ctanu; G - Bec nayra; a - rayéuHa BCnawkuy;
B - wuvpwuHa 3axeata nnyra.
B Tabn.4.5 npuBeneHbl kK03PULMEHTbI YAENBHOrO CONPOTUBIEHNS
K’ B 3aBUCMMOCTWN OT MEXaHWYECKOro COCTaBa U CTEMeHW OCBOEHHOCTU NoY-
Bbl [11]. B ocHOBy pAeneHuss MoyB MO TPyAHOCTM 06paboTKM NOMOXKEHO
yLAenbHoe COonpoTMBNEHWE NMpu BCrawke (cM. npun.5, Tabn. 5.1.8). Yaens-
HOe COMpOTMBMIEHNE MO LUMpUHE 3axsBaTa (noroHHoe) K”, H/M npucylie o6-
paboTkaM C (PUKCMPOBAHHOW TNy6UHON (KyNbTUBAUMS, MOCEB,..) U MHOTMM
Apyrvum onepaumsm (cM. npun.5, Tabn. 5.1.9)

Tabnuua 4.5
KoadduumeHT yaensHoro conpotmsneHns Kx10, MMa
Tun CreneHb 6e30- Tun No4YBbl MO MEXaHNYECKOMY COCTaBy
no4Bbl NAaCHOCTU MOYBbI cyrnu- THKEeno- cpeaHe- nerko-
HUCTas Cyr/IMHK- Cyr/IMHK- Cyr/IMHK-
cTas cTas cTas cy-
necyaHHasi
[epHoBo- LlenvHa u 3anexb| 0,994 0,717 0,507 0,408
noAsonu-
Ctas TpaBsiHOW niacT 0,748 0,567 0,438 0,308
XKHuBbe 0,669 0,478 0,354 0,259
YepHo- LlenvHa u 3anexs| 0,923 0,721 0,531 0,403
3EMHas TpaBsiHOW niacT 0,884 0,582 0,456 0,323
XKHuBbe 0,639 0,499 0.361 0,252
KawTaHo- LlenvHa u 3anexs| 1,000 0,690 0,556 0,384
Bas XHuBbe 0,696 0,480 0,370 0,217

lpumedarme: Opyrve AaHHbIe NO CBOWCTBAM MOYBbI CM. NpuU.2.

A6pa3uBHble CBOCTBA NOYBbI. AGPa3nBHbIN M3HOC paboumnx op-
raHoB No4Bo06pabaThIBAOWMX MaLLIMH 3aBUCUT HE TOJbKO OT CBOWCTB Mate-
pvana, U3 KOTOPOro OHW MW3roTOB/EHbl, HO M OT MEXaHW4eCcKoro cocTaBa
nouyBbl, MaBHbIM 06pa3oM OT coaepxaHus ¢uamdeckoro necka [84]. Mo
KpUTEpUo abpasnBHOIo M3HOCa NOYBbI AENSTCS HA TPY FPynmbi:

1) ¢ Manoin u3HalMBatOLLEN CNOCOBHOCTLIO, coaepxalume Ao 80%
Puanyeckoro necka (FMUHUCTbIE U CYTVHWUCTBIE NOYBHI);

2) cynecyaHble co cpegHuM abpasnBHBIM M3HOCOM, CoAepXKalume OT
80 10 95% (pusnyeckoro necka M He3Ha4YMTENIbHOE KOIMYECTBO KaMEHUCTbIX
BKJIIOUEHMIA;

3) necyaHble, cogepxalme ot 95 o 100% dusmyeckoro necka c
60/blIMM KONMMYECTBOM KaMEHUCTLIX BK/OYEHWI W obnajatolme 3Hauu-
TenbHbIM abpasvBHbLIM U3HOCOM.

MakcuMarnbHbIi abpa3vBHbIN M3HOC NIeMEXoB Mpy Bcnalke 1 ra Ha
roysax nepBov rpynnbl cocTaensieT 2-30 r, Ha no4sax BTopol - 30-100 r u
Ha noysax TpeTbei — 100-450 r.
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4.2.2.2. OU3MKO-MEXaHNYECKME U TEXHOMOMMYECKME CBOUCTBA
TpaB U CUNIOCyeMbIX KynbTyp [2, 8]

[ns KOPMNEHWS XKMBOTHbIX MCMOMb3YHOTCS KOPMA, NPUrOTOBNEHHbIE
M3 MHOFONETHWX W OAHOMETHMX TpaB W KyJNbTYPHbIX pacTeHU TOHKOCTe-
6enbHbIX 1 ToncTocTebenbHbIX, — 3e1eHasl Macca, CUOC, CeHaX, CEHO, BU-
TaMWHHAA Myka, 6enkoBble KOHUeHTpaTbl. MHoroneTHne 6060Bble TpaBbl —
KeBep, NouepHa, 3CnapueT, AOHHMK U UX TPABOCMECU CO 3/1aKOBbIMW Tpa-
BaMu MOryT AaBaTb CPaBHUTENbHO BbICOKME ypoxaun — 45-50 u, a
npu opoweHnn — 100-150 1 ceHa ¢ rektapa.

MHOroneTH1e Tpasbl, HAaNpPUMep KNeBep B CMeCcU C TUMOdEEBKOW 1
B YUMCTOM nocese npu ypoxae 50 u ceHa c rektapa, gatot 2500-2600 kop-
MOBbIX eanHuU. Kaxxaas KopMoBasi eAnHuLAa 3TOro KopMa MosTHOCTbIo obec-
neuveHa 6enkoM: B KeBepo-TUMOMEEYHOM CEHE ero COAEPXKUTCS B CpeaHeEM
104, a B ceHe kneBepa 152 rp.

LleHHOCTb KOpMOBLIX KynbTyp (cM. npwun.5, Tabn.5.2.1) [87] onpe-
[LensieT NPUOPUTETHOCTb Ha3Ha4yeHUst KOpMOyBOpOUHbIX MaluH. OcobeHHo-
CTbl0 MHOroneTHux 6060BbIX TpaB SBNSETCS pa3BUTME HOBbLIX MOMOAbLIX MO-
6eroB B MecTe nepexofa cTebns B KOpeHb. ITO onpeaenser Heo6xoaMMoCTb
HM3KOro Cpe3a Ansl UCKMoYeHust noTepb. bobosble TpaBbl obnagatoT MoL-
HOM KOPHEBOW CUCTEMOI, CNOcoBHOM MPOHMKaTb Ha rybuHy 1,5-2 M 1 6o-
nee u B WwWnpuHy Ha 50-100 cM. KopHu ntouepHbl MHOraa AOCTUratoT riybu-
Hbl 5-7 M. 3TO TakXe A0/MKHO BbITb YYTEHO NMpuY pa3paboTke XOAOBOKN YacTu
MalmH. ObLLas XxapakTepucTUKa KOPMOBbIX PACTEHWI BaXXHa NpW pa3paboT-
Ke MoceBHbIX M MaluH Ang yxoga v ybopku [11].

BaXKHEMILIMMM TEXHOMOMMYECKMMU CBOMCTBAMU KOPMOBbIX KYbTyp
agnstoTcs cuna (Tabn.4.6, cm. Takke npwun.5, Tabn.5.2.4) (unm ynenoHas
cuna), paboTa pesaHusi, hpUKLMOHHbIE CBOMCTBA (Tabn.4.7, 4.8; cM. Takxke
npwn.5, Tabn.5.2.3, 5.2.4) [87].

Tabnvua 4.6
ConpoTuBneHne pesaHuio cTebneii Kykypy3bl pa3HOro AMaMeTpa

[IMameTp cTebnsi, Mu MakcManbHasi cuia CONpOTUBIIEHUS!, KT
! 3-9 1 4-a daszbl 5-9 dasa

20-22 30-36 10-23

22-24 36-39 21-24

24-26 38-50 22-25

26-28 40-60 30-36

28-32 50-70 35-45

TexHoNorMyeckne CBOWCTBA MoryTt 6bITb 3aBMCUMBIMM OT MeToAa
onpeaeneHna uam ot Tuna pa6oqero 21EMEHTA, NO3TOMY NpuUBEAEHHbIE
3Ha4Y€eHUAa Cuibl pe€3aHns B Pa3HbIX MCTOYHUKAX OT/INYAOTCA (CM. Ta6}'l.4.8).
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8b

XapaKTepMCTVIKa M TEXHOMOrMYECKMe CBOMCTBA KOPMOBbIX paCTEHMVI

Tabnuvua 4.7

TonuwmHa BbicoTa Hanbonblas YpaenbHas M3menbyeHHas Macca
KynbTypa Cnoco6 MNepuoabl crebns Ha crebns, M YPOXaWHOCTb, paboTa
nocesa y60pKM BblcOTE T/ra pesaHusi, Kr MnoTHoCTb Yyron
cpesa, MM M/CMi Macchl B ecrecT-
Kr/M BEHHOIO
min [ max | min | max min | max | min [ max | oTkoca
ToncrocrebenbHble
Kykypy3a KBagpaTHo- Mosno4Ho- 15 50 1 5 180 0,06 | 0,24 | 300- | 450 50-55
rHe30BOM, WK~ BOCKOBOIA 1 350
POKOPAAHbIV BOCKOBOW
CMenocTu
MoaconHeYHnK LLinpokopsiaHbIv LiBeTeHne 20 50 1 3,5 70 0,06 | 0,22 335105- 475 50-55
3emnaHas rpywa CrnoLHomn Mo3aHen 15 45 0,8 2,5 80 0,07 | 0,24 | 350- | 475 50-55
OCEHbIO 375
TpocHWK CrnoLHomn [lo uBeTeHusi 15 30 1,5 3,5 90 0,08 | 0,24 335705- 475 55-57
KopMoBasi ka- LLIMpoKopsAHbIi Mo3aHen 30 70 0,5 1,0 60 0,09 [ 0,26 | 350- | 525 48-53
nycra OCEHbIO 375
TpassiHble
Buko-oBcsHast B Havane 3 8 0,5 1,0 15 0,05 [ 0,22 | 280- | 400 47-49
CMechb 1 apyrue o6pazoBaHus 330
6060B0-3N1aKOBbIE 60608
Poxb CrnowHoi MonouHast 3 8 05 | 1,0 20 0,05 | 0,21 | 280- [ 340 45-47
CMenocTb 350
TNyrosas Tpasa LiseTeHne 2 5 0,3 0,8 10 0,04 | 0,22 23%%— 350 46-50
Copro MosnoyHas 10 15 0,5 3,0 80 0,06 | 0,22 | 250- | 350 47-49
CnenocTb 300
TionuH LiseTeHne 5 15 0,3 0,9 60 0,06 | 0,24 3305%- 430 48-50
Yymuza MonouHas 5 15 0,5 1,5 60 0,1 0,29 [ 280- | 430 48-50
CnenocTb 330
YnHa B Hauane 3 [3 0,2 0,5 4 0,03 [ 0,19 | 200- | 350 45-55
06pazoBaHus 300
60608
CynaHka BockoBast 3 10 08 | 30 70 0,06 | 0,24 | 250- | 350 49-55
CnenocTb 300

38



Tabnvua.4.8
dpUKUMOHHbIE CBOMCTBa CTEbnen
MOACOSTHEYHMKA W KYKYPY3bl C YYETOM TUMA N1€3BUS
(amametp ctebnga 27-29 mm)

KynbTypa XapakTepuctuka [1BoViHOM Yron
ne3susi yron TpeHus, | TpeHus,
rpaa. rpaa.
MNMoAconHeYHnK nagkoe 19-20 9,5-10
MNoAconHeYHnK HaceyéHHoe cBepxy 85-90 42-45
MoaconHeYHrK 'napkoe, HaceyeH. cBepxy 28-32
Kykypy3a 'nagkoe 18-19 9-9,5
Kykypy3a HaceyéHHoe cBepxy 68-76 34-38
Kykypy3a 'nagKoe n HaceyeH. cBepxy 25-28

4.2.2.3. DU3NKO-MEXAHNYECKME N TEXHONOIMUYECKME CBOMCTBA
3€pHOBbIX KYNbTYp

TexHOoNorMyeckne CBOWCTBA 3€pPHOBLIX pacTeHui [11, 51] u ux ane-
MEHTOB BAMSAIOT Ha NMapaMeTpbl U peXmMbl pabounx opraHoB 3epHoybopou-
HbIX KOMGalHOB. YPOXXalHOCTb - OAHA M3 OCHOBHbIX XapaKTEPUCTUK Ybu-
paemMo Maccbl. B pasnnyHbIX CTpaHax M perMoHax Hallei CTpaHbl ypoXxai-
HOCTb, HanpuMep MieHnUbl, U3MeHsieTcst oT 1,5 oo 7,0 T/ra, anvHa crebnei
KOMocoBbIX KynbTyp I, = 400-1500 cM, anuHa konoca [x=4-8 cM ¢ ko3d-
¢uumeHToM Bapuaumm 0,22-0,28. KonnyecTBo pacTeHuit Ha 1 M npuxoauTcst
oT 270 no 800. KoabM1LMEHT CONOMUCTOCTH XNeBHOM Maccl

m

c

m,+m,

I

rae m, - Macca He3epHOBOM YacTW CPe3aHHbLIX PacTeHUI; 71, - Macca 3epHa;
=0,3-0,75.
Xne60oCTol XapaKTepusyeTcst MONErNIOCTLIO PacTEHWIA

n:lm}—_hmO%,

cm
roe h - cpegHee paccTosiHue OT MOBEPXHOCTM MONS 40 BEPLUMHBI KOJoCa.
Mpu anuHe pactenuii /., = 70-90 cM n nonernoctn M=50%, a Tak-
Xe Mpu AnvHe pactenuin /., =40-60 cm 1 nonernoctv N 30% ycnosus pa-
60Tbl KOMBAMHOB ABNSIOTCS HOPMASIbHLIMY, LWITATHLIMU. MPU UHBIX YCIOBUSIX
paboTa KoMbaiiHOB 3aTpyAHEHA MOMErNOCTbIO PacTEHUI, UTO BEAET K CHU-
YEHWIO 1X NPOU3BOAUTENBHOCTU BO U36EXaHWe MOBbILLEHHbIX NOTEPb 3€pHa.
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Macca 3epeH BAUSET Ha BbIMOJIOT, Apob/ieHMe U BblaeNeHEe U3 BO-
poxa. Macca 1000 3epeH KOSIOCOBbIX KyNbTYp U3MEHsIeTCs B npegenax 26-
55r. KoadduumeHTbl TpeHWst 3epHa no cTanbHoMy nucty f=0,14-0,20, no
NPOPE3VHEHHOMY MOJIOTHY U pesuHe f =0,40-0,56. KoadduumeHTbl TpeHus
fcm crebneid nweHuubl npy BnaxdHoctn 10-14% u gaeneHwm 1,5 MMa cne-
aytowme: no daxepe 0,18-0,22; no suHunnacty 0,28-0,36; no cranbHOMy
okpaweHHoMy nucty 0,32-0,42; no npopesnHeHHoMy nonoTHy 0,43-0,54.
HaTypa - HacbinHas Macca 3epHa B 06bemMe 1 n: nwenunua 700-900 r/n; oBec
400-600 r/n.

DHeprus BblAeNeHNs OAHOro 3epHa M3 KOIoCa U3MEHSIETCS B LUMPO-
Knx npegenax ot 2,9 go 25,4 [k (tabn.4.9). B ogHoM 1 TOM Xe Konoce cu-
Nla CBA3W 3epeH pa3fvyHas. PaspbiB cTebnieil B MONOTUIILHO - Cenapupyto-
LUMX YCTPOMCTBAX - OAWH U3 Hambonee 3HEProeMKWMX BMAOB PaspyLLEHWS.
Mpo4HOCTb CTEbnel Ha paspbiB cnegytolwas, MMa: osvmas nweHuua 130-
300; aposas nwennua 110-410; poxb 265-375; aumeHb 85-160; osec 165-
230.

Tabnuua 4.9
3aTpaTtbl paboTbl Ha BLIMOJIOT 3€pHa
Bua kynbTypbl MNwexnua Poxb
o3umas Aposas
BrnaxHocTb 3epHa, % 9-13 13 14 - 26
BnaxHocTb konoca, %. 9 10 10 -16
BnaxHocTb Konoca, % 51 - 58 60 51 - 59
PaboTa, kr. M 24,4 34 20,1
(npu cooTBeTCTBYIOLEM
pasmepe Wem, MM. ) (2,5 2,7-7) 25-4)

lpumedanme. Opyrve cBocTBa CM. Npwun.5.

Y MHOrMX 3epHOBbIX HabnOAATCA eCTeCTBEHHbIE MOTEPU YpoXas
Ha KOPHIO U3-3a OCbIMaHWsi 3epeH B 3aBMCUMMOCTW OT UMC/A AHeW nepecTost
nweHuubl. 3TO NOATBEPXAAETCA MHOMOYUC/IEHHBIMU AaHHBIMY, B TOM Yucie
[aHHble noTepb B ycnosusix CesepHoro Kaskasa (no AaHHbiM Ky6HUTUMA)
npeacrasneHbl rpacpuyecky (puc.4.2).

Mo AaHHLIM Hay4YHO-WUCCNEAOBaTENLCKMX OpraHM3aLUmii BbicoTa cpe-
3a oka3biBaeT 60Mblloe BAMSHME HA KONWYECTBO MOTEPb 3epHa, 0CO6EeHHO
npu noabope BankoB NoAGOPLUMKOM, HaBELLEHHBIM Ha XaTKy KOMbalHa, 4YTo
HarnsagHo npeacraeneHo Ha rpadvke (puc.4.3). HavmeHblume notepu nony-
YaroTCs Npw BbiCoTe CTepHM 18-25 cM Ha pa3nmyHbIX xnebax.
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Puc. 4.3. MNoTepu 3epHa B 3aBUCK-
MOCTU OT BbICOTbI cpe3a (B %
ypoxas)

4.2.2.4. DU3NKO-MEXAHNYECKME N TEXHONOIMUYECKME CBOMCTBA
KapTodens, KOPHENI040B M OBOLLEW

[na mMexaHusaumuM nNpou3BoACTBa

KapTodens kak Ans npornaliHomn

KyNbTypbl BaXKHbl pa3Mepbl PacTeEHUS MpU yxoae 3a kapTodeneM, pacrnosio-
YKEHME N BENWMYMHA rHe3aa KITy6HeN npu ybopke, pa3Mepbl M Macca KiyGHel
06YyCNIoBMBALOLLME KOHCTPYKLMIO BbICEBAIOLLMX paboumx OpraHoB.

Tabnuua 4.10

Pacnonoxenue K}'IY6HEI‘;I KapTO(be}'IFl HEKOTOPbIX COPTOB B Nno4yee

MapameTpsbl Copt kapTodens
Jlopx SnpoH BepnuxuHreH
nybuHa 3aneraHus BepxHero
KNyb6Hs, cM:
cpeaHsas 51 4,7 5,3
HauMeHblLuas 3 2 2
Hambonbluas 10 9 10
LLinpuHa rHesaa, cMm:
BAO/b psaKa:
cpeaHas 23,9 24,8 27,7
HauMeHblLuas 14 9 12
HaubonbLuas 36 37 38
nonepek psigka:
cpeaHss 20,8 18,5 22,5
HauMeHblLuas 13 7 10
HaubonbLluas 29 30 31
FnybuHa 3aneraHust HUXXHero
KNy6Hs, cM:
cpeaHsas 18,9 19,2 18,6
HauMeHblLuas 16 14 16
HaubonbLluas 23 22 24
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B npuBeaeHHbIX AaHHbIX Tabn.4.10-4.12 ana npuMepa AaHa xapak-
TepuUCTMKa Tpex copToB. Bblpawmsatotca xe 6onee 100 copToB, npuyem
KaXXabl rofl NOSIBASIKOTCS HOBblE COpTa C JlyyllMMU CBOMCTBaMM - 6osbluei
YPOXaNHOCTbI0, CTOMKOCTBIO K 60/E3HSIM, MPUCMIOCOBIEHHOCTBIO K MEXaHW-
31pOBaHHOW YOOpKe M XpaHEHWIO.

Tabnuua 4.11

Pa3MepHO-MaccoBas xapaKTepucTHKa pacTeHuii kaptodens

COpT N 3HaYeHWsl NokKasaTenen

MokaszaTesnu CesepHas po3osas Jlopx
cpegHee | Hawn- Hau- | cpegHee | Hau- |Hambonb-
MeHblLLee | 6onbluee MeHbllee| wee
Macca, r: Kyct
obuas 930 517 1530 1015 496 1557
KNy6Hei 514 251 882 654 314 1007
60TBbI 416 266 652 361 182 550
Yucno crebnei boTBa
B KycTe 4 3 5 6,9 5 10
[OnvHa cTebns, cm 65,7 59 78 92,1 68 120
Ypoxai, u/ra 131,2 - _ 117,9 - -
Yucno Ha KycTe Kny6Hu
Pa3mepbl, MM: 7,7 4 13 13,9 6 21
[IMHA 63,3 26,7 118,5 49,4 20 98,3
LMpuHa 45,7 20 69 41,4 17,5 84,5
TONWMHA 36,9 18 55,3 34,2 13 52,4
Macca, r 70,7 8 196 48,1 5 187

KoaduumeHTbl TpeHus knybHen kapTodens

Tabnuua 4.12

KoadpuumeHT TpeHus
MaTepuan noBepxHOCTH
KayeHus OMNpOKMAbIBaHMS CKOJIbXEHUS
Pe3unHa 0,35-0,37 0,43-0,53 0,7.0-0,75
CTanbHoWn nnct 0,32-0,36 0,37-0,45 0,58-0,69
[pope3vHeHHas ieHTa 0,37-0,40 0,50-0,54 0,60-0,78
MonuatuneH - - 0,40-0,42
Mo4Ba - - 0,98-1,03
Kny6Hu (no kny6Hsm) 0,5-0,6 - 0,8
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Puc. 4.4. CnekTpanbHble XapakTepUCTUKU Ky6-
Hell kapTodens U no4yBeHHbIX koMkoB (R — oT-
paxaTenbHasi CnocobHOCTb, A - AAMHA BOJHbI
cBeTa): 1 - knybHu kaptodens; 2- cmecb
KOMKOB MOYBbl U KaMHeit; 3- kiy6Hu ¢ aedekTa-
MK

ABTOMaTV3auUMs NPOLECCOB Cenapaumy M COpTUPOBaHUS MPOU3BO-
[OMTCSl HA OCHOBE CBOWCTB, KOTOpble PaCro3HalOT 3MEKTPOHHbIE AaTYMKK:
WHAOYKLUMOHHbIE; €MKOCTHbIE; onTuyeckue u ap. CnekTpanbHble XapakTepu-
CTVKM KNybHeN kapTodens, NOYBEHHbIX KOMKOB M KaMHeN MOKasbIBaloT, YTO
HanbonbLiee pasnuune Habnogaercs B AvanasoHe BOMH, 61M3KoM Kk 1MKM
(HM) Npy OTHOWeEHUN KX KOI(MOUUMEHTOB OTPaXKeHusi, 6AM3KOM K ABYM
(puc.4.4).
HekoTopble fpyrie BaXxHble CBOMCTBA M XapaKTEpUCTUKU KOpHe-
NAOAHBIX, IYKOBUYHBIX pacTeHWIA U OBOLLEN NpMBeAeHbI B Npun.5.

4.2.3. AHanM3 MalUMH-aHanoros

ConepXXuT OLEHKY MPeuMyLLEeCTB U HefoCTaTKoB (yHKLMOHMPOBa-
HUSI U TEXHUYECKUX PELIEHUI CYLLECTBYIOLMX MaLUWUH - aHanoro.. MNpu 3ToM
BHUMAaHWE [JO/HKHO KOHLEHTPMPOBATbLCS B OCHOBHOM Ha 3/1eMEHTax MallnHbI
(cbopouHbIX eanHULaX, arperatax), KoTopble noanexart pa3paboTke cornac-
HO 33J)@aHMNI0 Ha NPOEKT.

AHanusy npepawecrsyeT c6op v cucteMaTu3aums CBEAEHWI MO Ma-
LUMHaM-aHanoraMm u ux paboumm opraHam. [ns 3TOro pekomMeHayeTcs wuc-
MoJib30BaTb KCMTYTaUMOHHbIE AoKyMeHTbl no MOCT 2.601-95, koTopbii yc-
TaHaBNMBAET CNedyolWy0 HOMEHKNATYpy WM KOAMPOBKY 3SKCM/TyTaLUMOHHbLIX
[JOKyMeHTOB: P3J - pykoBOACTBO MO 3kcnnyaTaumu; UM - MHCTpyKumsa no
MOHTaXy, Nycky, perynupoke un obkatke TO; MC - nacnopt; ® - ¢popmynsap;
3T - atukeTka; KAC — KOMMNNEKT AEeTaMpOBOYHbIX creundukaumin; H3Y -
HOPMbI pacxoza 3anacHbix Yacteld; 3M1 - BeAOMOCTb 3anacHbIX YacTel, UHCT-
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pyMeHTa U npuHaanexHocten (3UM); YM - yyebHO-TEXHUYECKME NNAKaTbl;
B3 - BEAOMOCTb 3KCM/TyTaUMOHHbIX JOKYMEHTOB.

Cpeau 3TUX AOKYMEHTOB CaMblM MH(MOPMATMBHBLIM AOKYMEHTOM $IB-
nsietcs P9 — «PyKOBOACTBO MO 3KCMyaTauum» - [OKYMEHT, COAEpXalLui
CBefileHVs1 O KOHCTPYKUuM, Xapaktepuctukax TO 1 ykasaHus, HeobxoauMble
[N NpaBuIbHOM M 6e30MacHOM 3KCMyaTauMM U OLEHOK €ro COCTOSIHUS.
Cnepyet yuntbIBaTh, 4TO A0 1995 roaa ycTpoicTBO M paboTy MalUMHbI OMnu-
CblBan Apyron AOKYMEHT - «TexHM4eckoe onucaHue» no crapomy OCT
2.601.84.

PekoMeayeTcs Takxe NMPOCMOTPETb Nepuoanyeckue n3aaHns 3a no-
cnegHve 3-4 ropa (kypHanbl «TpaKTOpbl U CEebX03MalUMHbI», «MexaHu3a-
uMst 1 3NeKTpUdMKaLMS CENbCKOro X03MCTBa», «TeXHWKa B CEMbCKOM XO-
3aiicTe», BectHuk AITY u ap.). MonydyeHHble cBesenuns B M3 cneayet npu-
BOAMTb KPATKO, C UCMOSb30BaHveM Tabnuu, anarpamm, Cxem K T.A4.

Mo TexHW4ecKMM peLleHVsM MalluHbl-aHanora cnegyet MnpyuBecTy
MmaTepuansl:

- pUCYHoK, (doTorpaduio) nnm CTpyKTYpHYIO CXEMY MalUWHbI C ne-
pEeYHEM 3/1IEMEHTOB;

- KpaTKoe onucaHue YCTPOMCTBA MaLluHbI C BbiAeNeHneM (yHKUMO-
HanbHbIX 3MIEMEHTOB: MPUEMHOE YCTPOWCTBO, paboume opraHbl; TpaHcnop-
TUpYIOLLME, HaNpaBnsiolWmMe, Bbirpy3Hble YCTPOWCTBa; NpuBoA, (ABUraTenb),
YCTPOMCTBA Mepefiayn SHEPruu; Hecyllasl KOHCTPYKUMS,, XO[oBasi YacTb;
BCMOMOraTesibHble MEXaHW3Mbl U YCTPOWCTBA; YCTPOWCTBA YrpaBneHusl, pe-
rYJIMPOBKK, HAaCTPOMKKM; YCTPOMCTBA aBTOMATMKM, KOHTPOSS, CUrHanu3aumy,
6110KMPOBKN U 3aLLMTHI;

- CXeMbl COeAMHEHNS MalluWH B arperaT v nepesoga u3 pabouero B
TPaHCMOPTHOE MONOXEHWE;

- OMMCaHWe KOHCTPYKLUMIM paboumnx opraHoB, MEXaHW3MOB, NPUBOAA,
BCMOMOraTesibHbIX KOHCTPYKLWM, MMEKOLMX OTHOLLEHWE K TEME MPOEeKTa.

AHanu3 MallnH-aHanoros U NpoToTuna (bnuaxanwunii aHanor) aon-
XeH cofepxaTb BbiSBlIEHWE [OCTOMHCTB UM HEOOCTaTKOB CYLLECTBYHOLMX
MallWH, Ha OCHOBE KOTOPOro Heobxoaumo cdopmynuposaTb npobnemy. Ha
pelleHue BblisiBNEHHbIX NpobneM go/mkeH ObiTb HanNpaBAeH MOMCK HOBbIX
naen CoBEPLLEHCTBOBAHUS MALLIMH.

B 3aknioyeHune cneayeT NPOBECTM CPAaBHUTENbHBIN aHanu3 nokasa-
Teneil skcnnyataumm (MaLIMHOMCMONB30BAHMS), KOTOPbIA 3aK/YaeTCs B
repexose OT OMNMCaHWsl KOHCTPYKLUMIM MalUMH - aHanoroB K Mx knaccuduka-
LMK, MO OCHOBHBIM KpUTEpUAM (DYHKLUMOHMPOBaHUS: obecrneyeHne Kayectsa
paboTbl; NPOM3BOAUTENBHOCTD; yAeNbHbIE SHEPrOEMKOCTb U MaTepuanoém-
KOCTb; MoKasaTenmn Hagaé&XHOCTU; BOMPOCHI TEXHOOMMUYHOCTU M3rOTOB/EHNS;
PEMOHTOMNPUroAHOCTK; yAOBCTB M 3aTpaT Ha 3KcnnyaTtaumto. PesynbTathl
M3M0XWTb B CBOAHOM Tabnuue nokasaTenel, no KoTopoy NPoBECTU CpaBHe-
HWS MO OCHOBHbLIM KPUTEPUSIM MALLUMHOUCNOMb30BaHUSA: MPOU3BOANTENBHO-
CTW; NPOMYCKHON CNOCOBHOCTYW; YAENbHbIM SHEPrOEMKOCTM U MaTepuanoém-
KOCTK; obecrneyeHunto KavecTsa MpoaykKTa Mau arpoTpeboBaHuil; TeXHOso-
IMYHOCTW; HAAEXHOCTWN; 3HEPrOEMKOCTM BbINOMHAEMOro UM npouecca. Cae-
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NaTb BblBOAbl O KOMMOHOBKE MalLWHbI, METOAAX arperatMpoBaHWs, TuMax
pabounx opraHOB, MEXaHW3MOB W BCMOMOraTeNbHbIX KOHCTPYKLWIA, KOTOpble
LenecoobpasHo MCMosb30BaTb B MPOEKTUPYEMON MallMHE, @ Takke O BO3-
MOXXHbIX MPUHLMMMANBHBIX KOHCTPYKTUBHBIX M3MEHEHUSIX, KOTOpPbIE AO/MKHbI
ObITb BHECEHBI.

MonesHo BbIBECTM CTAaTUCTUYECKYIO 3aBUCMMOCTb MoKasaTesiell Ma-
LWUMHbI OT WMPUWHbI 3aXBaTa WK APYroro XapakTepHOro rnapameTpa, a Takxke
OTMETUTb M3MEHEHWE MOKa3aTeNeN BO BPEMEHM.

V3MeHeHMe nokasaTeneil BO BPEMEHW MO3BOJISIET BbISIBUTb TEHAEH-
UMM pa3BUTUS KOHCTPYKLMIA NPOEKTUPYEMOIN MaLLMHbLI U KOHKPETHbIE KOHCT-
PYKTUBHbIE PELLUEHWMS], COOTBETCTBYIOWME UM. TEHAEHUMWN PasBUTUS CrieayeT
MCKaTb B ABYX HarpaBfeHMsIX: B MOBbILLEHUN NPOW3BOAWUTENBHOCTU MallK-
Hbl, MaLUMHHO-TPAKTOPHOrO arperata M B MOBbILEHWUM 3KOHOMUYECKOW 3(b-
(heKTUBHOCTM MaLUMHOMCIIONL30BaHNSA MPY OMNPEAESIEHHOM YPOBHE MNOKa3a-
Tenemn HasHadeHus.

B pesynbtate aHanu3a gomkHa 6biTb copMynmnpoBaHa npobnema
CO3/1aHNS U COBEPLIEHCTBOBAHNS MallWH, HAMeYeHbl NyTU eé pelleHns B
BUE COBOKYMHOCTU KOHKPETHBIX 33/la4 Ha NPOEKTUPOBAHUE.

JlormyeckMm 3aBepLIEHVMEM aHanM3a MallMH-aHanoroB ABNseTcs
BbIpaboTKa HanpaB/ieHUsi KOHCTPYKTOPCKUX PELLEHWUIA MO COBEpPLUEHCTBOBA-
HUIO MaluuHbl (€€ 3NEMEHTOB) B HaMpaBEHUW YCTPAHEHUS BbISIBIEHHbIX
HEeAOCTaTKOB UMM CO3AaHNS HOBOM MallMHbI. Pe3ynbTaTbl aHanM3a KOHCT-
pyKUWIA 1 nokasaTtenelit paboTbl MallMH-aHANoOroB, PACcKPbIBAIOLLMX TEHAEH-
LW PasBUTKS .CENIbCKOXO3ANCTBEHHBIX MALLIWH ONPEAeNEeHHOr0 Ha3HauyeHus,
ABNSAOTCA UCXOAHBIMU A@HHBIMU 191 PELLEHMSI BCEX MPOEKTHbIX 3a7a4.

4.3. O60cHoBaHune (hyHKLIMOHANbHOMA CXEMbl MALLUMHbI

4.3.1. CBegeHus 0 TEXHOIOMMYECKNX
CENbCKOXO3SMCTBEHHBIX MpoLeccax

Mpu npoekTmpoBaHun CXM HeobxoAMMO M3yyaTb M aHaNM3MpoBaTb
Texnpouecchl, TpeboBaHMs K HUM, COMOCTaBNsATb UX C pabounmm opraHamu,
BbINOJIHSIOLLMMI OMNEPALMM, YTO NPUBOAUT K MOSIBEHUIO MAEW COBEpPLUIEHCT-
BOBaHMS1 paboumx OpraHoB. DTW M3MEHEHWs OTPaXaloTCs B NOKasaTensx
WN3MEHEHHOrO TEXHUYECKOro 3aJaHusl.

Mpn KOHCTPYMpOBaHUM MalMHbl T3(TEXHWYECKoe 3aJaHue Ha npo-
€KTMPOBaHUE MalluHbl) paspabaTbiBaeTCs MNPOEKTUPOBLUMKAMM MaLUWHbI C
YYETOM arpoTEXHUYECKMX U Apyrux TpeboBaHUi 3aka3yuka, T.e. OAHO3HaY-
HO 3a/1aETCSl €e Ha3HayeHWe - nepeyveHb COCTaBSIOWMX TEXHOOrMYECKUI
npouecc onepauuii. Hanpumep, no4yBoobpaboTKKM, KOTOPbIE OHa AO/MKHA
BbINOJHATb, M WX MOCNEA0BATENbHOCTL, @ Takke TpeboBaHUs K KayecTsy
BbINOJIHEHWS TEXHOMIOMMYECKOro npouecca. M B 3ToM cnydae Heobxoanmo
COBEpLUEHHOE 3HaHWe Texnpovlecca.
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3HaHMs1 0 Texnpoueccax, 475 BbIMOIHEHNS KOTOPLIX NpeaHasHave-
Ha NpoekTUpyeMasl MallnHa, JO/MKHbI ObiTb M3M0XKEHbI B pacCMaTpuMBaEMOM
pasgene N3 NosHO, KPUTUYECKM U KOMMAKTHO.
lpumep. CBeAeHUsI 0 TEXHOJIOMMUYECKUX CeSIbCKOXO3AMCT-

BE€HHbIX npoueccax Npu NMPOEKTUPOBaHUM poTa-
LIMOHHOM KOCUJIKM.

CornacHo TexHuuyeckoMy 3agaHuio kocunka KPY-1.8 yuyactsyer B
npouecce ybopku Tpaebl Ha CeHO. PaccMOTpMM nociefoBaTeNbHOCTb TEXHO-

NOTMYECKMX OMNepaLuii 3aroToBkK ceHa (puc.4.5).

1 KoweHune 13
v
Pacctun B nokoc
MNnioweHve
v2 |
Ob6opaunBaHue B 14
nokoce MNop6op Bankos
1 NpeccoBaHmne
v3 ’
v v
®opmMupoBaHune 15 ¢ 16 ‘
ObopauvsaHne B Basnka TiokoBoe PynoHHoe
Bankax npeccoBaHue npeccoBaHue
4 v 8
17 18
Mon6op Bankos u Y6opka ceHa B
“3MenbyeHne pacchINHOM Buae MoaBop TIoKoB ¥ O6MoTKa
obpasoBaHye pYNOHOB
i 5 9 wrabenei
y 19 20 §
MNepeBo3ka Macchl K
MECTY XpaHeHus MoaGop Bankos 1 MepeBo3ka
Konnerune yKnagKka Ha XpaHeHue

v6

v 10

YnakoBka B crieuu-
allbHblE MELLKU

[MoaBo3Ka KoreH K
MEeCTy CTOrOBaHusl

11y v 12

CroroBaHue

CkvpaoBaHue, UCKyCCT-
BEHHas CylLKa NyTem
BEHTUNPOBAHMS

Puc.4.5. TexHonornyeckne BapnaHTbl Y6OpKM TpaB Ha CEHO

56



Hepoctatkn TexHonormm 7-8-9-10-11 (12) 3akno4aloTcs B MHOMO-
YNCNEHHBIX MPOMEXYTOYHbIX OMepaumsx OT KOLWEHMS A0 AOCTaBKM CeHa K
epmam. Mpun 3TOM TEPSIETCS MHOMO CKOLLIEHHOM TpaBbl. M3-3a fonroro Bpe-
MeHu npocylwkn (ot 10 o 24 yacos npu HGnaronpusTHLIX YCIOBUSX) A0
30% cyxoro BellecTBa TpaTUTCS Ha AblXaHWe U NoadepXaHue XuHeaes-
TENbHOCTU KNeTok. Kpome 3Toro Tpebyercs MHOMO MalluH AN BbINOAHEHUS
[OCTaTOYHO CIIOXKHOMN TEXHOMOMUN.

OpHuM 13 3ddeKTUBHBIX CNocoboB YOOPKM SBNSIETCH KOLLEHWE K
OOHOBpeMEeHHoe nnoueHne - npouecc 13-14-15(16)-17(18)-19(20). Mpwm
TakoMn ybopke 3HauMTENbHO YCKOPSETCS NPOLIECC CYLIKM PpacTeHUiA, Npyu 3TOM
YMeHbLLAETCA NOTeps NUTaTeNbHbIX BelwecTs. HegoctaTkoM Takoro npouec-
ca aBngeTcs ToT aKT, YTO MOLWEHNE PUCKOBAHHO MPUMEHSTb B 30HAX C
MOBLILLEHHON HOPMOWM 0CAAKOB, MPU A0XAE M3 NIIOLLEHOW TpaBbl BbIMbIBA-
0TCA NUTaTeNbHble BelecTBa. B 30Hax cTenei, a Takke TaM, rae Bbinajaer
Mano 0CaZKoB, MOLEHNE TPaBbl C MOHWKEHHON BNAXHOCTLIO MOXET Npu-
BECTW K MepecyLike NUCTbeB. [py 3TOM NPOUCXOAWT MX KPOLLUEHWE W, COOT-
BETCTBEHHO, MOTEPS NWUTATENbHbIX BELUECTB, KOTOPbIMKM U 6e3 Toro 6eaHbl
TpaBbl AaHHbIX 30H. MMO3TOMY Takas TexHonorus 3ddekTrBHa TOMLKO Npu
XOpOLUEN OpraHvM3aummM M KoopAMHaumMu paboT C AOCTaTOYHBIM Pecypcom
MaLLUWH ¥ Nogen.

[JocTaTovHOo pauroHanbHbIM aBnsieTca npouecc 1-2-3-4-5-6. Ero
MOXHO NPUMEHATb BO BCEX 30HAaX CTpaHbl. 15 NOMyYeHUst BbICOKOKAYeCT-
BEHHOr0 KOHCEPBMPOBAHHOIO KOpMa — CeHaXxa — B 3TOM MpoLecce co3aa-
Hbl BCE YCNOBUS:

- BbI6Op OMTUMasbHOM hasbl CKalLMBaHUS;

- COKpalleHne BPeMEHU NPOBSINMBAHUS U NPOCYLUMBAHUS 3eMEeHOM
Maccol B none (Ao 10 yacos);

- 6bICTpas 3aknagka;

- ONTUManbHOE U3MeNbYeHue;

- KOHTPO/b BMAXHOCTY;

- MpYMEHEHME KOHCEPBAHTOB W MWUKPOOBUONOrMYECKUX WHHOKY-
NSHTOB;

- CO3haHMe aHaspobBHbIX YCNOBUM C MPUMEHEHMEM MELLKOB
AG-BAG.

Hannyuywum metogoMm, Ha Haw B3rnsa, OyaeT cMellaHHas TEeXHO-
norust 13-4-5-6 kak camasli KOpoTKasl MO TEXHOMOrMYECKOMN LiernoYke, Hau-
MEHbLLEMY KONMYECTBY MOOMIbHbLIX MALUWH B MOME, MUHMMASIbHBIM CPOKOM
npossinueaHusa (4,5 -5,4 4) n obWwMM CPOKOM 3aroToBKM - 6-7 4ACOB CO
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BPEMEHW KOLIEHMSI. DTUM CBOAUTCS K MUHUMYMY PUCK MOMaZaHus ntoLe-
HOW TpaBbl NoA A0XAb. MpU TakoN TEXHONOrMU MOXHO 0H6ONTUCH 6€3 KOH-
CepBaHTOB.

TexHonorusi MoXeT NPUBOAUTLCS B BUAE WMIOCTpaLmMiA, 6nok-
cxeM (puc.4.6), K KOTOpbIM Heobx0aMMO A06aBUTb COOTBETCTBYIOLLME MO-
SICHEHMSI U TabnuLpbl C XapakTePUCTUKON onepaLimii.

1 2 3
I'IonrglﬁaHme Cpe3ska Mopava
crebneii K pexy- crebneit K nUTatoLLeMy

LeMy annapaty annapaty
[

4 5 6
MNuTatowwmn U3menbyeHne [ousmenbyeHne
annapat (annapat » (npumeHeHne
n3MenbunTens M3MenbYatoLLmin) [ovisMenbumuTens)

8 7
TpaHcnopTHoe TpaHcnopTupoBaHue
CpeacTBso < no CUIoCconpoBoay

Puc.4.6. Texnpouecc 3aroToBK1 KOpMOB,
BbINOHAEMbI KOPMOY60POUHBIM KOMBatHOM

OueHb MHDOPMATUBHLIM ByaeT npeacTaBleHne U aHanus pac-
CcMaTpuMBaeMbIX MPOLECCOB B BUAE rpacos.

Mpu aHanu3e TEXHOOrMM HEoBXOAMMO PacCMaTpWBaTL LIEiecoob-
Pa3HOCTb COKPALLEHMSt CPOKOB MpOBeAeHns paboT TaM, rae aTo MMeeT 60/1b-
Woe 3HauyeHne, HampuMmep, nNpu ybopke NOACONHEYHMKA. 3aBUCMMOCTb MO-
TEPb OT BAXHOCTUAN CEMSIH M MPOAO/HKUTENLHOCTM YOOPKU CM. Ha puc.4.7.
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3aBUCMMOCTb NOTEPb CEMSIH MOACOMHEYHMKA OT NPOAO/HKUTENBHOCTU Y60 pKU
(BNaXxHOCTb CceMsiH B Hauane y6opku — 10%, B KoHLe — 6%)

Puc.4.7. T'padmku ansa soibopa CpokoB nNpoBeaeHus yOOpKM MOACONHEYHUKa

Jlyuumin cpok — hasa ero xo3sMCTBEHHOM CNEenocTy, Koraa TOMbKO
12-15% pacTeHuin ¢ XENTbIMU U XENTO-6YpbIMA KOP3UHKAMU U BNXHOCTb
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12-14%. Y60pka B (hase ero Xo3saiMCTBEHHON CNenocT! He TpebyeT AOCYLLKM
CEMSIH, HO BbI3bIBAET HEOOXOAMMOCTb NMPOBEAEHUS PaboT B KOPOTKUE CPOKMW.

O6beM pazgena 4-5 cTp. cogepXaTenbHOro TekcTa € 2-3 Wto-
cTpauuaMu.

4.3.2. PopMUpOBaHNE BapMaHTOB MONE3HbIX Naen
Mpy CO3AaHUM paLMOHanbHON cxeMbl CXM

McxoaHbIMM flaHHbIMKU Anst 060CHOBaHMS (DYHKLUMOHANBHOWM CXEMbI
NMPOEKTUPYEMOI MaLLWHbI SIBNSIETCS T3 U pe3ynbTaThl aHanM3a MalluH — aHa-
JIOroB, MHGOpPMaLMs KOTOPbIX XapaKTepu3yeT TaK Ha3blBaeMyl0 MPOEKTHYHO
cutyaumo. OHa Bcerfa CoAepXUT NPOTUBOpeYMe Mexay AOCTUMHYTbIM YpOB-
HEM 1 HeobxoAMMOCTbIO ero ynydweHus. Ha npakTuke 3TO O3HauvaeT, uTo
npoekTMpyeMasl MallMHa A0SDKHA NPEeBOCXOAUTb JOCTUIHYThLIA YPOBEHb MO
KakMM-nbo nokasatensm. MpoekT obs3aTensHO AO/MKEH coaepXaTb HOBU3-
HY U B TEXHUYECKUX peLleHunsiX.

MoaToMy nepBbiM 06513aTeNbHLIM 3TanoM paboTbl Haf MPOEKTOM
LOMmkeH 6bITb MOWCK HOBbLIX UAEW No AOCTWKEHMIO Lenelt T3. HoBbiMu naes-
MU B MpOEKTE CYMTAIOTCA B NEPBYIO OYepedb HOBble TEXHUYECKME peLleHns
Ha noboM u3 3TanoB nNpoekTupoBaHus. Haubonee addekTMBHO 3aknaabl-
BaTb HOBbIE MAEW Ha CTaauu pa3paboTku BapuaHTOB (YHKUMOHANbHbLIX CXEM
MaLLMWHbI.

Mocne nNpoBeAEHHOrO aHanM3a MPOEKTHOM CUTYaUuMu U OKOH4Ya-
TENbHOMO YTOYHEHUs1 T3 HeobXoAMMO HayaTb MOWCK WMAel ANs peanvsaumu
Lenen, nNocTaeneHHbIx B T3 Ha (yHKUMOHANbLHOM ypoBHe. BHauane cneayet
cchopMynmnpoBaTh YHKLUMIO Ha3HaYeHUs - rNaBHYD (QYHKUMIO, BLINOSHSE-
MYIO BCEWN MALLWHOW.

Mouck naen Ha cyHKUMOHANBHOM YpOBHE CBOAMTCS K paspaboTke
HOBbIX (DYHKLUMOHANbHbLIX CTPyKTyp. (PopMuMpoBaHue Habopa QyHKUMA —
TBOpYecKas 3afaya, pellaemMas Ha OCHOBE MaLUMH-aHANOroB U pe3ynbTaToB
ux aHanuza. Mouck uaen npu paspaboTke OYHKLMOHANBHON CXEMbI MOXHO
OCYLLUeCTBNATb ABYMSI rpynnamMum MeTOAOB: WMppPauUMOHasbHbIMUM U paumo-
HanbHbIMU.

UppaumnoHasibHble MeToAbl NPUMEHSIIOT MpU HeobxoauMOCTU pac-
LUMPEHUs NOJS NOUCKa HOBbIX PELUEHWI Ha OCHOBE CTOSIKHOBEHWS! MbilLsie-
HWSI CO BCSIKOTO poAa CUTyauMsiMM, KOTOpble MOMyT Clly4yalHO HaBeCTM Ha
HoBOe pelleHue. Havnbonee npuUMeHUMBbI B MHXEHEPHOW MpaKTUKe uppa-
LUMOHasNbHbIE METOAbI MO3rOBOro LUTYpPMa, 3BPUCTUYECKUX NPUEMOB U CU-
HEKTUKM.
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PavnoHa ibHbIe METOABI OCHOBBLIBAIOTCS HA HanpaBneHHoM dopma-
NIM30BaHHOM MOMUCKE Ha OCHOBE KaccudumKaumm Npoueccos Mo onpeaenét-
HbIM Npu3HakaM. K paumoHasnbHbIM OTHOCST MOpGONOrMyYeckuii aHanus,
(PYHKUMOHaNbHO-CTOMMOCTHBIN @Hanu3, METOA KOHTPOJIbHLIX MepeyHer u
op. Mpy pa3paboTke HOBAaTOPCKOM (DYHKLMOHABHON CxeMbl NpeanoyTuTe-
neH (YHKLUMOHANBHO-CTOMMOCTHBIN aHanu3 [74, rn. 14]. OH 3aknoyaeTcs B
onpefeneHnn MUHUMaNbLHOrO Habopa yHKUWI, BbINOMHSEMbIX MALLWHOMN,
CBsI3eil MeXly OCHOBHbIMW U BCMOMOraTe/bHbIMU (hyHKUMSIMU MALLWHBI.

Myctb nmeem OCC MawwuHbl-aHanora B Buge puc 4.7. OyHKUMO-
HaNIbHO-CTOMMOCTHbBIM @Ha/IM30M YCTaHaB/IMBaeM, YTO Hanbonee HarpyeH-
HOW M YCNIOBHO CTOMMOCTHOW onepauueit siensieTcs ob6Monot. B monotunb-
HbI annapaT MocTyrnaeT Bcs xnebHas Macca — cTebnu, COpHSIKK, IUCTbS U
KONoCbs. YT06bI YMeHbLWNTb Harpy3ky Ha 6apabaH, NpuHMMaeM oyeBuaHoe
peLleHne HanpasnsaTb Ha 06MOMOT TOMBKO KOMOChS. VX MOXHO OTpbIBaTh OT
cTebnen o4écbiBaHMEM, Aaxe He cpe3as cTebnu. MoaepHusvpyem npuémHoe
YCTPOWCTBO, 3aMeHsisi cpe3aHue odécbiBaHneM. B ntore HoBast PCC npumer
BW, NPeACTaBieHHbIA Ha puc 4.8.

” O6moror x, | Cemapauus [Conoma
XnebocToit % X, 3
OuécblBaHne ! Mopaua MonoTunb- | Conomorpsc >
_’. —P ‘> Hbl1 annapat
OuécbiBaTens HaknoHHas
Kamepa
X4 Xs

A4

OuucTKa 3epHa OT npuMecei

Monosa

—

PewéTHbIN cTaH

l 3epHo

Puc.4.8. MopepHu3vpoBaHHash YKPYMHEHHAs CTPYKTYPHO-(PYHKUMOHaNbHas cxema
3epHOBOro KoM6alHa: X; — KOJIOCbsi C CONOMMUCTON dhpakumeid; X; — Cnol KonocoBoM
Macchl; X3 — XnebHbI BOPOX; X4, Xs — MENKUIA 3epHOBO BOPOX

TeM caMbiM rJ1aBHOM HOBWM3HOW NpoeKTa ByAeT NpUMEHEHNE OYECHI-
BaHus ans cbopa c nons 3epHoBbIX. Pa3paboTka OuéckiBaTeNsl, €ro pacyéT m
NPOEKTUPOBaAHME CTAHET [/aBHbIM COAEPXAHMEM TrpacMyeckon yacTtu
npoeKTa.

HeobxoanMo yuntbiBaTb Npu oueHke 3ddekTa BAMSHUE HOBU3HBI
Ha apyrue yHKUMKU U Ha CTPYKTYpPY MX B LIESIOM BO BCEN MalluuHe. [eicTBu-
TeflbHO, Macca, NocTynarwwas Ha 06MOoJOT, 3HAUUTESIbHO YMEHBLLUWTCS], MO-
3TOMYy HeobxoamMmo ByaeT M3MEHWUTb KOHCTPYKUMU U peXuMbl paboTbl MOMO-
TunbHOro annapata (6apabaH, aeka). KonmMyecTBO COMOMMCTbIX 4acTul,
MOXHO YMEHbLIWTb A0 TAKOW CTEMEHW, YTO JIMLUIHUM CTaHET COJIOMOTPSIC, €ro
OCTaTOYHble (PYHKUMM MOXHO MepefaTb OYMCTKE, B KOHCTPYKLMIO KOTOpPOW
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TOXe MoTpebyeTcss BHOCUTb U3MeHeHusl. Takue nocneacTsusi HEOH6X0AUMO
YUYNUTbIBATb B AMMIIOMHOM MPOEKTE TONIbKO CXEMHO. [10BOAUTbL UX A0 UHXKe-
HEPHbIX peLLeHunii (YepTexeit) Heobsi3aTelbHO M3-3a OrpaHUYEHHOCTU 0ObE-
Ma npoekTa.

MonyyeHHast HOBasi CTPyKTypa ornepauui sSIBASIETCS OCHOBOM ANisi
nepexosa K (YHKUMOHaNbHOW CXeMe — KOHKpeTuauposaHHoli MN®C, B Bep-
LUIMHAX KOTOPOM YKa3bIBAlOTCS 3/IEMEHTbI KOHCTPYKLMU MALLUHBI.

4.3.3. Bbl6op (hyHKLMOHANbHO NPUIOAHbIX TEXHUYECKUX CPeaCTB

[ns nepexoaa OT abCTparMpoBaHHOM K KOHKpeTu3upoBaHHoN MNOC
HeobxoaMMo NpoBecTy BblIbOp TexHuueckux cpeacTs (TC) ans kaxaow one-
pauuM 13 yCnoBUA MakCMManbHOW (DYHKLMOHANbHOW NMPUrogHOCTU ANs Bbl-
MOSIHEHUS Ha3Ha4YeHHOW dyHkumK. CTeneHb yHKUMOHANBHON NpUrogHOCTM
onpeaensitoT aHanM30M KayecTBa BbIMOSIHEHUS TEXHWUYECKMM CpeacTBOM
COOTBETCTBYIOLLEN OnepaLmn.

KaxxaoMy BapuaHTy TeXHWYECKUX CpeACTB NpUCBAMBAETCS CTaTycC
TEXHWYECKOW MAeun, a BeCb NPOLECC MX aHanu3a M Bbibopa CUMTaeTCs Mouc-
KOM HOBbIX MJEN Ha TEXHUYECKOM YpPOBHE. BO3MOXHbBI HECKOJBKO CUTYaLIUIA:

1) NPC He coaepXUT HOBbLIX DYHKUWMIN, TEXHUYECKUE CPEACTBa ANSs
BCex (pyHKUMI BbIOUPaEM U3 MHOXECTBA cyLlecTBytowmx TC;

2) NOC conepxuT HoBble (YHKUMKN, TEXHUYECKME CpeacTBa Bbibu-
paeMm TOMbKO ANS HAX U3 MHOXECTBA CyllecTsyowmx TC;

3) NOC copepnT HOoBble YHKLUMM, ANS KOTOPbIX HE CyllecTsyer
TMnoBbIx TC; HeobxoamMMa pa3paboTka HOBbIX TEXHMYECKMX CPEACTB C HO-
BbIMWU (pU3MYECKUMI NpUHUMNaMK aencteus (ONa).

B nobom cnyvae BbIGOP TEXHUYECKUX YCTPOWCTB, BbIMOMHSIOLMX
3TN QyHKUMM, UenecoobpasHo MPOBOAUTL MPPALMOHANBbHBIMU WU paLuo-
HanbHbIMW MeToaMu Moucka uaen. U3 nppaumoHanbHbIX NPUMEHUM 3BpU-
CTUYECKUIA METOZ, M3 paLMOHanbHbIX — MOPQOOrMYeckuiA aHanus no mat-
puyue uaein. 0bsizaTenbHbIM SBSETCA BbIGOP pabounx OpraHoB; Ans Apyrux
3MIEMEHTOB CTPYKTYPHOW CXeMbl - MO HeobxoammocTu. [ns nepsoi
CUTyaUuW NPUMEHWM METOJ, CPaBHEHWsSI KOMMMEKCHbIX Moka3aTenen. Cyu-
HOCTb METOAa COCTOMT B TOM, YTO Ka/JOW TEXHOMOMMYECKOW onepauuu,
coaepxalleics B Ha3Ha4YeHUM MallWHbl, CTaBUTCS B COOTBETCTBUE HEKOTO-
poe MHOXeCTBO pabounx opraHoB, CMOCOHHbLIX 3Ty OnepaLmio BbIMOMHAT.

llepBas 3apaqa, KOTOpPYHO HeO6XOAMMO pewuTb Mpu 3TOM, - CO-
6paTb AaHHble 0 pabouMx opraHax - aHasorax Ans KaXAoW TexHonornde-
cKkol onepaumu. Mpu 3TOM UCXOASAT U3 TOrO, UTO OOLEKT CyLLECTBYET, U UH-
dopmMauns 0 HEM UMEEeTCs UK MOXeET ObITb MosydyeHa B pesynbTaTe WCrbl-
TaHWM.

Bropas 3apadya: w3 MHOXECTBa CyLLECTBYHOLWMX paboymx opraHoB
BbIOpaTb OAHY MO NPUHLMMNY MaKCUMaNbHOM MOME3HOCTM.

MHdopmaums o paboumx opraHax [O/MKHA BKIOYaTb CBEAEHMS,
obecneunBaroLme BO3MOXHOCTb OLIEHKWN KX NOMe3HOCTU. CNOXHOCTb OLEHKN
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COCTOUT B TOM, 4TO TpeboBaHus T3 hOpMynMpyroTCS Ha MalMHY B LESIOM, a
paboune opraHbl SBASIOTCSA NULb YacTbio MalMHbl. [103TOMy cBeaeHus ans
OLleHKM nonesHocTn byayr Bkoyatb U TpebosaHua T3, n cBeaeHus O Tex-
HMKO-3KOHOMUYECKMX CBOMCTBax pabouux opraHoB. pu aHanuse nonesHo-
ctn ngen (pabouyero opraHa) MeToAoM CpaBHeHust ByayT MMeTb MecTo ABa
cnyyas:

1) korga pabounii opraH MOSIHOCTbIO ObecneyHBaeT TpeboBaHMS
T3, AaHHble 0 paboyeM opraHe CpaBHMBAOTCA C TpeboBaHMsSMM T3;

2) korga B T3 TpeboBaHusl kK pabouyeMy opraHy He OroBapBaloTCs,
CPaBHMBAKOTCA Jlyulune BapuaHTbl paboyero opraHa.

Mpu 3TOM AOMKHBI COBMIOAATLCA YCNOBUS CpaBHEHWs. Mpu opraHu-
3aumn YHKLUMOHANbHOW CTPYKTYpPbl MOMYT CpaBHUBATLCS (PYHKLIMOHAMbHbIE
uenu, obecrneynBaloLMe OAMHAKOBbLIN YPOBEHb BbIMOSIHEHWUSI TpeboBaHWiA
T3.

lTpumep. BbibpaTth TC ana (yHKUMM «PpbIXJIEHUE MOYBbI U
noapesaHue COpPHAKOB».

Mpu rnybuHe obpaboTkm o 15 cM 3Tn dyHKUMM MOXHO obecne-
UYWNTb COBOKYMHOCTbIO MACCMBHBIX paboumx opraHoB nana + 6opoHa (1-4
naes) WM poTauMoHHbIM pabounM opraHoM dpesepHoro Tuna (2-9 naes).
DKCnNyTauUMoHHbIe NokasaTenu BolbpaHHbix TC cBoaaTca B Tabn.4.13.

Tabnuua 4.13
DKCNNyTaUMOHHbIE MOKa3aTenu AN CpaBHUTENLHOMO aHanM3a

i\g HanmeHoBaHuMe nokasartens 3HayeHuWe nokasaTens g-u ngeu
0 1 2
KpolueHve noysbl (pa3mepbl hpakumm):
1 fo 10 mm 60% 62% 72%
2 6onee 100 MM 0 4% 0
3 MoapesaHne CopHbIX PacTEHUN 100% 99,2% 100%
4 [MokaszaTenb HaAEXHOCTN TEXHOMOrnYe- 0,92 0,98
CKOro npouecca
5 YpenbHas macca, Kr/m 241 410
6 YaenbHas MOWHOCTb, KBT/M 6 31

B Tabn.4.13 npvBeaeHsl cBeaeHuns no Tpém cnydasm: 0 — arpoTpe-
60BaHus; 1 — naccvBHble paboune opraHbl; 2 — dpesepHblii paboumii opraH.
Mo Tabnuue HeTpyaHO YCTaHOBWUTL, YTO aHanM3 MyTeM NapHOro CpaBHEHWS
He [aeT pe3ynbTaToB M3-3a Pas3/IMYHOM HanpaBfeHHOCTU MokasaTesiel, mo-
3TOMY AN CPaBHEHWSI UCMOJb3YIOT KOMIMJIEKCHbIE MOKasaTenun, HanpuMep,
nokasaTtesb MporpeccuBHoCTM usgenuii [108], nmetowmin Bua:

I
1 n

roe kq,l- - OTHOCUTENbHBIV YacTHbIN i-i1 NokasaTens g-i uaew;

K
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0 i . o
k =—- npu NONE3HOCTU YMEHbLUEHUA 170 NoKasaTensa g-u naeu,

q,i
k . =—"" - Npu NONE3HOCTU YBENNYEHWS i-TO NOKA3aTeNs ¢-i naeu.

0,i

3pecb S, - 4acTHbIN NOKasaTenb TEXHUHECKOro 3afaHus U Hau-
NyYlWni, NpUHaanexalumii kakon-nmbo uaew; Sq,. - QHaNornYHbIA Nnokasa-

TeNb AaHHON uaeu.
[ns nokasatens i =1:

k,, =2=1,03, k,, =2=1,2;
60 60
ANna nokasartensa i=2:
k, = 100-4_ 96, ky, _100_,
100 100
k, = 99,2 =0,992; k, =m =1;
100 100
k, = 0,92 1k, = 0,98 —1,06;
0,92 0,92
lszﬁzl; k25=£=0,59
241 410
6 6
km:g:l; k26=§=0,194;
K - 1,03+0,96+06,992+1+1+1 —0.997;
K, = 1,2+1+1+1,066+ 0,59+0,194 _ 5,(;44 — 0,840,

Wnoes cunTaeTcs nonesHon, ecny el npuHaanexut bonblee Kq.

Torga no pesynbTataM pacdeTa npeanodTeHve cnegyeT oTAaTb
naee d=1, T. e. naccuBHLIM paboynM opraHam.

[ns BTOpOro cnyyasl, Koraa umeetcs HoBasi OYHKUMS, MPUMEHUM
opmManun3oBaHHbIN MeToa MoOpdOoNorMieckoro aHanusa [73, rn. 10], [104].
MeToa OcHOBaH Ha auddepeHumaumm HoBoOM yHKUMU U NOCTPOEHUN MaT-
pvubl naen.
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B Hauane paccmaTpuBaeMoi HOBOM (yHkUuM T®i cTaBsT B COOT-
BETCTBME MMUMOTETUYECKOE YCTPOUCTBO — 06bekT TO (Hampumep, «M3Mesb-
YyeHue» - <U3MENbUUTENb» U T.M.). DTOMy YCTPOMCTBY MPUCBaMBAtOT CTaTyC
CaMOCTOSATENBHOMO C (PyHKUMEN HasHadeHnust FH . E& paspgensior Ha He-
CKOJIbKO TEXHUYECKMX (DYyHKLIMIA B COOTBETCTBUM CO CTPYKTYPOW HoBOro TO:

Fu = (F1, F2, ... Fn).

Kaxxgoli HOBOW TexHWYeckon GyHKUMM Fi Ha3zHaualT HEeCKOJSIbKO
BApUaHTOB KOHCTPYKTMBHOro odopmnenus Fij. MHoxecTsBo ¢dopmupyloT B
Buae Mopdonornyeckon MaTpuubl uaen (npumep cM. Tabn.4.14).

Tabnuvua 4.14

Mpumep hopMUPOBaHKS MaTpULIbl UAENM AN U3MENbUUTENS

HanmMeHoBaHue Buapl

PyHKUMM TEXHUYECKUX CPEACTB
Bua nogaum F1 F11 PagmnanbHas | F12 TaHreHy F13 LleHTpanbHas F14 BokoBas
Bva nosupos F2 F21 Bubpatop F22 LLnbep F23 BecoBoit F24 bapabaH
Bva apobnenus F3 | F31 Aucku F32 3y6bs F33 MonoTku F34 ®pesa
Bua Bbirpysku F4 F41LllBbIpsinka F42 Bentunatop | F43 LUHek F44 Ckpebku
Cenapauus F5 F51 LimknoH F52 UeHTpudyra | F53 Cuta nnockve | F54 Pewéta

MepebopoM BceEX BO3MOXHbIX COYETAHMIN HAXOAST NpPUEMIEMbIN Ba-

pWaHT CTpKyKTypbl TC C onTUMasibHbIM HAabopoM
Font=Fijkm=(F1i, F2j, F3k, F4m), i, j, k, m=1,2,..4.

Hepocratok - 6onblioe umcno BapmaHtoB N= 5.5.5.5=625. MoaTo-
My NMPUMEHSIIOT MHOrO3TarHble npoueaypsl nepebopa ¢ 0TOpaKoBKOM 3aBe-
[IOMO HenpurofHbIX Ha Kaxaom sTane [cm. 73. C.208-210].

Hanbonee cnoxeH u MHTEpeceH ANs AvNIoMa TPETWUI ciydai, Ko-
raa Heobxoammo cozfaTh HoBoe TC ¢ HoBbiM @M. HoBbit O/, BbIGMpatoT €
NoMoLLbI0 aHanusa doHaa TexHudeckux addektos [73. C.308-337]. Meto-
AVKa M3noXeHa TaMm xe B rn.11. dphekTBHOCTb BbIOpaHHbIX BapuaHTOB
@M MOXHO OLEHMBATb CPAaBHUTENbHLIM aHa/IM30M KOMMIEKCHBIX MapaMeT-
poB kak B MepeBoM cnyyae. Ho Haubonee 3acdekTMBHO NpuMeHeHue ans
3TON Uenu MopdOoNIorMyeckoro CMHTe3a usnyYecKnx NPUHLUMMIOB AEUCTBUS
[em. 73. C.224-236 ¢ npumepamu].

PaspaboTka TEXHUYECKOro YCTPOMCTBA C HOBbIM MPUHLIMIOM AENCT-
BWSI — CaMblil TBOPYECKUIA U MPeAnoYTUTESNbHbI BapWaHT BbINMOSIHEHWS AM-
NAOMHOMO NPOeKTa.

4.3.4. ObecneyeHne 3a1aHHbIX NOKa3aTeNeN Ha3HauYeHns
NPOEKTUPYEMOW MALLINHDbI

lToBbieHne IpoOnN3BOANTESTIBHOCTU MallnH WJin arperatoB A4octuvra-
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eTCa YBE/IMYEHNEM LUMPVHbI 3axBara arperarta, YBeNMYEeHWEM CKOPOCTU
[OBWXXKEHWS, MOBbILEHMEM HAAEXHOCTU KOHCTPyKuuM, pabouero npouecca,
YNIYULLEHWEM YCNOBUIA Tpyaa OOCNY>XMBAOLWLEr0 NEpPCoHana, CHWKEHWUEM
BPEMEHW Ha BCMOMOraTesibHble onepauun, CBA3aHHbIE C MOArOTOBKOM Tex-
HUKU K paboTe, eé TEXHUYECKUM TeX0BCY>XMBAHWEM, OpraHu3aLueit paumo-
HaNbHOMO ABWKEHUS arperaTos.

lloBblilLIEHNE MPON3BOANTE/ILHOCTU TPYyAa B CENIbCKOM XO035MCTBE
[JOCTUraeTcsl Kak MOBbILEHWEM MPOWU3BOAMTENILHOCTM MallMH M arperaTos,
TaK M YMEHbLLEHNEM KOIMYECTBa 06C/Ty>XMBaOLWEro nepcoHana Ha arperare,
Anst yero pyHKUMN ynpasneHns pabo4ymMm MallmHaMm arperaToB nepeaaroT-
Csl BOAMTENO SHEPreTUYECKOW MaLLUHBI.

[loBblilLIEHNE IKOHOMUYECKOU 3GDHEKTUBHOCTHM KOHCTPYKUMM NpU
ornpeaeneHHOM YpPOBHE MoKa3aTesiel Ha3HauYeHUst AOCTUraeTCsl yyYlLeHNEM
nokasartesiell TEXHONOMMUYHOCTM KOHCTPYKUMWU u3aenusi. Takue TeHAEHUMM
cneayeT BbisSIBUTb MO MalLWHE, BK/IIOYEHHOM B 3aaHWE Ha NPOEKT, Uccneno-
BaTb MX METOLOM 3KCTPANONsUMM TEHAEHUMI B UHTEpBane ynpexaeHus He
MeHee 5 net. TeHaeHUMM CBSI3aHbl C ONpeaeneHHbIMU TEXHUYECKUMN peLle-
HWAMK, BOM/IOLLEHHBIMM B KOHCTPYKLMIO.

YBenndenne wupmHbl 3ax8ara MallWH, arperaToB NpuBeso K HOBbIM
KOHCTPYKTUBHbLIM npobremaM, CBsI3aHHbIM C NepeBoAOM arperaToB u3 pabo-
yero B TPAHCMOPTHOE MOJMIOXEHWE A0 MpeaenoB, AOMyCKaeMbIX NnpaBuiaMu
[IOPOXXHOIO ABMXKEHWS! U 3aLUMTbI 3NIEKTPOCETEMN.

YBenmuerne paboymnx CKOpoCTey MallmMH U arperaToB Bbi3Basio W3-
MEHEHWE reoMeTpun pabounx opraHoB AJisl obecneyeHnst arpoTpeboBaHuid,
a TaKkXke Nepexos Ha MHeBMaTUYeCKME LUMHBLI BMECTO KOJIEC C XKECTKMM 060-
oM.

[ToBbilieHne HagexHoOCTH [OCTUrAeTCsl KOMMMEKCOM KOHCTPYKTUB-
HbIX, TEXHOMNOrMYECKMX, MPOM3BOACTBEHHbLIX U PEMOHTHO-3KCMJTyaTaLMOHHBIX
MeponpusiTUN B BUAE 3alUMTbl KOHCTPYKUMIA OT Meperpysok, Bblbopa KOHCT-
PYKUMOHHbIX MaTepuanos, 06paboTKun NOBEPXHOCTEN, YNPOUHSIOLMX NOKPbI-
TUIA Y TEXHOMOMMYHbBIX 3aLUMUTHBIX MOKPBITUI HaaexXallen NPOYHOCTH, XKECT-
KOCTW, TOYHOCTM, ONTUManbHOIO BbIbOpa CMa304YHbIX MaTepuanoB 1 pexuma
CMa3kK, a Takke pauMoHaNibHasi pacufIEHEHHOCTb KOHCTPYKUMIA U UX Ynpo-
LEHNEe 3a cYeT 0bbeanHeHns YHKUMM HECKONbKUX paboumnx opraHos (Mo-
BbILIEHMS KOHLEHTpaumMn o6paboTku), ynopsiaoyveHns npoLeccoB nepegayn
MaTepuana oT 04HOro paboyero opraHa K Apyromy.

[ToBbiweHne rpon3BoaNTEILHOCTH TPYAa N SDPEKTUBHOCTM MOXET
6bITb AOCTUIHYTO KaK MEPEYMCNIEHHBIMU BbilE TEXHUYECKMMWU PELLEHUSIMM,
TaK U pa3paboTKoM HaABECHbLIX, MOJSYHABECHBIX MALLWH, UMEIOLLMX MEHbLLYIO
Maccy Mo CpaBHEHWIO C MPUUEMHLIMA B CBSI3W C Nepefadent psiga GyHKUMIA
BCMOMOraTeNbHbIX KOHCTPYKUMI (paMbl, KOSIEC U Np.) TPaKTopy WnnM camo-
XOAHOMY LIACCW, MEXaHW3MaM MaluMHbl C MPUBOAOM OT MMAPOCUCTEM Tpak-
TOpoB. MoryT 6bITb MPUMEHEHbI U APYrNe KOHCTPYKTMBHbIE U3MEHEHUS], CO-
OTBETCTBYIOLUME HAMNPaB/EHWSIM PA3BUTUSI B CENTbCKOXO3SMCTBEHHOM Mallu-
HOCTPOEHMM.
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4.3.5. AHann3 BapuaHToOB M NOAXOAbI
K 060CHOBaHMIO (hYHKLIMOHASIbHON CXEMb

Pe3ynbTaThl MOMCKA HOBbIX MAEN [AO/MKHbI HalTW OTpaXeHue B
yHKkUMOHanbHON cxeme (®C). HauBbiCluME AOCTUXKEHUS MHXKXEHEPHOMO
TBOPYECTBA 3aK/IOYAIOTCA B HaXOXAeHUM rnobanbHO OnTUManbHbIX MPUH-
uMnoB aencteust u cTpykTyp TO. Kaxabll TBOpYeCcku paboTatowwmin KOH-
CTPYKTOp WILET HE MpOCTO HOBOE ynydlleHHoe TP, a CTpeMuTCs HalTu
camoe 3(pheKTUBHOE, CaMOe paLMOHaNbHOE, NydLlee M3 JTyULWnX PeLEHW.
MeToabl peleHns 3aa4y noucka nyywero us ayywmx TP MaTeMaTUKKU Ha-
3bIBalOT rnobanbHO onTuManbHbIMK. Mpu 3TOM JaeTca ABa yHUBepcasb-
HbIX MeToAa. OAWMH OPMEHTUPOBAH Ha MOUCK r106anbHO ONTUMASbHBIX MHO-
rO3NEMEHTHbIX CTPYKTYp, APYrol — Ha onpeaenieHve ONTUManbHbIX
¢opm anemerToB TO.

1. Monck onTUMaJibHbIX CTPYKTYp

MocTaHOBKa 3ajayM COOTBETCTBYET 3ajade MapaMETPUYECKON OMTu-
Mu3auum. 3TU 3afa4m Hem3BEeXHO NpUXOAUTCS peLlaTb NPy NMOUCKE ONTUMasb-
HOrO TexHu4eckoro pelenust [28]. Jlioboe otpenbHoe TP, kak npasuio,
MOXHO OMMCaTb eAnHbIM HABOPOM NepeMeHHbIX (M3MeHsIeMbIX NapaMeTpPoB)

X = (x1, X200 Xn), 4.1)
KOTOpble MOryT U3MEHSTb CBOW 3HAYeHUsl B HEKOTOPOM runeprapanienenmne-
ne
a;<x,<b, i=1,...,n, 4.2
roe Ans  pacluvpeHus 0o6nactu Moucka He PEeKOMEHAYeTCs HaknaabiBaTb
XKECTKUX OrpaHuUYeHunii Ha a;, by,

MaTtemaTuyeckas MOAeNb MPOEKTUPYeMOro usgenust CTaBuT B COOT-
BETCTBME KaXKaoMy Habopy 3HaueHuii (4.1) HEeKOTOpbIM KpUTEPUI KayecTsa
(dbyHkumio uenmn) / (x) v HaknagbiBaeT Ha nepeMeHHble (4.1) AononHUTENbHbIE
OrpaHu4eHVs, NpeaCTaB/sieMble Yalle BCEro B BUAE CUCTEMbI HENTMHENHBIX He-
PaBEHCTB

gi(X)>0, j=.,m 4.3)

Toraa 3agada noucka onTUManbHbIX NapameTpos TP cocTtouT B Ha-
XOXKJEHUWN Takoro Habopa (4.1), KOTopbIi YOBNETBOPSIET HEpPaBEHCTBaM (4.2) u
(4.3) n obecneumBaeT rnobasnkHbIN IKCTPEMYM KPUTEPUIO KadecTsa. [ns onpe-
feneHHocTn Byaem cumTatb, YTO OTHICKUBAETCS MUHUMYM, W, eciv 0603HaunM
yepes D obnacTb [OMYCTUMBIX PELLEHWH, YAOBNETBOPSIOWMX HEPABEHCTBAM
(4.2), (4.3), nonyyMM 3agayy MaTeEMATUHECKOrO MPOrpaMMMPOBAHUS B N-
MEpPHOM NPOCTPAHCTBE:

HaiTn Touky X*e D Takyto, uto F (X*) = min F (X).

44)

Yacto B 3aaayax NapaMeTpuyeckon ONTMMM3ALMKM Ha NepemMeHHble
WM YaCTb U3 HUX HANIOXKeHb! YCIOBUS LIENIOYUTIEHHOCTU MW AUCKPETHOCTU. B
3TOM Cnlydae obnacTb rnovcka D CTaHOBMTCS 3aBeAOMO MHOTFOCBSI3HOW, a
caMa 3ajaya C MaTeMaTU4YEeCKOW TOUKMN 3pEHUSI — MHOTO3KCTPEMASIbHOM.
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2. CTpyxTypHas onTtuMusaums. K 337a4aM CTpYKTYpHOW OMTUMM-
3aUMM OTHOCWTCS 3adaua Bbibopa ONTUMManbHOM koMmnoHoBku TO. lMpu no-
CTAHOBKE W pelleHnn Takux 3afday cefyeT MCNosb30BaTbh 3aKOHOMEPHOCTb
MWUHMMU3ALMM KOMMOHOBOYHbIX 3aTpaT [28].

B kauyecTBe npoueayp onTUMM3aLMKM PEKOMEHAYETCS UCMOMb30BaTh
cneayioLme anropuTMbl MOMCKa NOKanbHOro akcTpemyMma [73]:

- aNnropuTM CilyYaliHOro noucka B MOAMNPOCTpaHCTBax [cM. 73,
rn.13, n.2];

- anropuTM C/ly4aliHoro noucka ¢ BbIGOPOM Mo Hawydluen npobe;

- @nropuTM  COMPSKEHHbIX PAAWEHTOB;

- anroput™ Henbaepa-Muaa.

Ha paspaboTaHHOl (hYHKLMOHAMIbHON CXeMe KaK MPOEKTHOM [OKY-
MeHTe AO0/DKHbI ObITb yKka3aHbl B3aMMHOE pacnosiokeHve paboyunx opraHos,
a TaKke reoMeTpuyeckme n KMHeMaTu4eckme napaMeTpbl Kaxaoro paboyero
opraHa, obecneumBatoLme LieneHanpaBieHHoe U3MeHeHWe CBOMCTB obpaba-
TbiIBAEMbIX MaTEpUANoOB B COOTBETCTBMM C HA3HA4YeHVMEM, TaK Kak Mo
FOCT 2.701-84 cxeMbl AOMKHBI HECTU MHOPMALMIO, AOCTAaTOUHYIO ANa pas-
paboTKM NPOEKTHOM U paboyeln KOHCTPYKTOPCKON AOKYMEHTaLMW.

4.3.6. PacyéT KOHCTPYKTUBHO-TEXHONIOMMYECKUX NapaMeTpoB
3/IEMEHTOB MalLWHbI

Pacuer BktouaeT B cebsi pacyéTbl pa3MepoB, CKOPOCTEN paboumx
OpraHoB MallMH W MpOYero, YTO B/MSIET HA TEXHOSIOrMYECKMA npoLecc.
3pecb cneayeTt UCnonb30BaTh 3aBUCMMOCTY U (DOPMYIbI, MONYYEHHbIE B ANC-
unnamHax TKP y6opouHbix MawuH, TKP MawuH ans ybopkuM TexHUYecKux
kynsTyp, TKP MawwH ans Bo3aenbiBaHus. [1one3HO BHavane npocMoTpeTb
MeToAbl PacyETOB B CMPABOYHUKE MO Cenbxo3MmalivHam [89], u B cnpaBoy-
HMKax no Bugam pabot [57, 58, 91, 105 m ap.]. Mocne sToro cnepyert obpa-
TUTbCS K y4ebHol nuTepaType, Hanpumep, [10, 20, 22, 23, 24, 28, 29, 31,
43]. bonee noapobHble pacyETbl MOXXHO HalTK B CrielmanvaMpoBaHHONM Nu-
TepaTtype ans crneuwanuctos n VTP no Buaam mawuH, Hanpumep [12, 30,
32, 38, 48, 69, 72 84, 100, 102, 103, 113]. B 3aknoueHne cnepyet npo-
CMOTpeTb Nepuoanyeckme usaaHus u pedepaTvBHbIE XypHasbl 38 nocnes-
Hue 2-3 roga. Takas nocnenoBaTenbHOCTb NMO3BOMT OCO3HATL NPobnembl u
nyTU COBEPLUEHCTBOBAHWS MoZeNnell U METOA0B pacyéTa, pauvoHabHO Bbl-
6paTh UMCNO yunTbIBaEMbIX (DaKTOPOB M LONYLLEHWIA MOAENM.

Pacuétbl NpoBOASITCS ANSt 3NMEMEHTOB pa3paboTaHHOW (YHKLMO-
HanbHOM cxeMbl. Mepes HavanoM pacyéra OpMUPYIOT UCXOAHbIE AaHHbIE.
Mx cobupatoT 13 T3, cnpaBoOYHOM NUTEPATYpbl, HOPMAaTUBHO-TEXHWUYECKOM
[OKyMeHTaumun. HaumHatoT pacyéT ¢ pa3paboTkn pacyETHOMN cxeMbl. PacuéT-
HOW Ha3blBaloT MMMNOTETUYECKYIO KOHCTPYKTUBHYIO CXeMy Oyayluen MaluuHbl
C MPOCTaHOBKOM BCEX KOHCTPYKTUBHO-TEXHOMNOMMYECKUX MapaMeTpoB. KoH-
CTPYKTUBHO-TEXHOSIOrMYECKUMM CHUTAIOTCS T€ MapaMeTpbl MalluHbl (pa3me-
pbl, CU/bl, CKOPOCTW W Mp.), KOTOpble ONpeaensoT XapakTep M nokasartenu
TEXHOI0rMYECKOro npoLecca MallvHsbl.
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3aTeM UCMonb3yloT TEOPUID, MaTeMaTUYECKME OMUCaHWS U 3aBUCHK-
MOCTM M3 TEXHUYECKON nuTepaTypbl. PacuéTt BeayT B onpeneneHHoM nocne-
[l0BaTeNbHOCTU MO 3apaHee paspaboTaHHOMy anroputMy. Kak npaswuno, Bce
3aBMCMMOCTM A5 CEbX03MALLNH NPUBOAATCA B BUAE anrebpanyeckunx ypas-
HeHui. Takue opMynbl Nerko nporpaMmupytotcs B cpeae EXEL, He Tpebys
OT WHXEHepa 3HaHWl $3bIKOB MpOrpamMMupoBaHusi. COCTaBMB MporpamMmy,
MOXHO MPaKTUYECKM MFHOBEHHO MOy4YaTb peLLeHUsl, U3MEHAS UCXOAHble
[aHHbIE, A TAKOKE MONyYaTb 3aBUCUMOCTM NapaMETPOB OT MX U3MEHEHUS.

llpumep. PacyeT KOHCTPYKTUBHO-TEXHOJIOMMYECKMX napa-

MeTpoB (hpe3epHOro KysbTMBaTopa.

UcxoaHble AaHHble:

- BuA paboTbl - NpeanoceBHas UM oCHoBHast 0bpaboTka, 06paboT-
Ka 60M0THBIX UM NECHbIX NOYB U Ap.;

- TUN MOYBbl - CTAPONaxXOTHble, 3aNeXHble, CYrIMHUCTbIE MOYBLI
nap.;

- TpeboBaHMs K KayecTBY - CTEMEHb KPOLUEHWS MOYBbI, U3MenbYe-
HUS1 COPHSIKOB, 3afeNKu PacTUTENbHbIX OCTaTKOB, rpebHMCToCTM AHa 60po3-
Abl, rny6buHbl 06paboTky;

- TN TpakTopa (ABWXMWTENS), ero TAroBO-CLENHbIE XapakTepucTu-
K.

PacuétHHas cxema (puc.4.9).

B g

6)

Puc.4.9. PacyeTHasi cxema: a - oblmii BUA HaBeCcHOW hpe3epHOl MalluHbl; 5 - HaBec-
Ka; 6 n 7 - pepyktopbl; 8 - KoXyxX; 9 - pewertka; 10 - perynatop rnybunsl; 11 - onop-
Hoe koseco; 6 - cxeMa TPaeKTOpUM ABUXEHUSI TOUKM POTOpa MpU pasfnyHbIX KUHEMa-
TUYECKUX NapaMmeTpax A

1. Opuertaymsi ocu BpaiyeHns @pesbi — ropusoHTanbHas; Hanpas-
neHve BpalleHus (npsmoe nnm obpatHoe). [Ins Ka4eCTBEHHOrO PbIX/IEHUS C
YHUUTOXEHWEM COPHSIKOB W 3a€/IKON pacTUTESIbHbIX OCTaTKOB BbibMparoTcs
(pe3bl ¢ ropu3oHTaNbHOM OCbIO BpallleHusl U BpalleHneM bapabaHa "ceepxy
BHU3".

2. lMoga4a Ha HOX Sy , Smin- 0N MONEBLIX W CANOBbLIX pe3 pe-
KOMeHJyeMble arpoTexHU4eckumMn TpeboBaHMAMM 3HayeHus nogayn S Ha
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OOMH HOX Haxopdatcs B npegenax 0,06-0,15 M. BenuuvHa nogaum Ha HOX
onpeaensieT CTeneHb KPOLLIEHNS U HEPOBHOCTM AHa 60p03abl, @ Takke HasHaue-
Hue dpe3bl. MponaluHble 1 6010THbIE (pesbl paboTaloT ¢ NoAa4YaMm Ha HOX 3-6
cM, nonesble dpesbl — go 10-15 cM, a poTaumonHble nnyrn — go 20-25 cMm Ha
HOX.

3. lpebHucroctb AHa 60po3apl. HasHavaeTcs, ucxoas u3s arpoTpe-
60BaHWIA: OTK/IOHEHMSI OT 3afaHHOM rNybuHbI NpW BCMAWKe *2 CM, Mpu
KynbTUBaumm +1 cM. Mpu OTCyTCTBUMM arpoTpeboBaHuii NpUHMMATb AOMNYCTU-
MYIO BbICOTY rpebeLlKoB Ha aHe 6opo3abl A = (0,1-0,2)h.

4. [uametp 6apabarHa. OnTUManbHOE 3HAYeHVWEe AuMaMeTpa npu
¢pe3epoBaHum "cBepxy BHM3" fomkHO 6bitb B 1,13-1,33 pasa 6onblie 3a-
[aHHOMN rny6uHbl 06paboTkn. OAHaKo Mpu 3TOM Ban gpesbl JO/MKEH pacrno-
narartbCsl MoA MOYBEHHbIM FOPU3OHTOM, YTO CO3AAET CepbE3Hble TPYAHOCTU
nepefayv BpalleHus Ha dpe3sy. MoaToMy paauyc ¢pesbl BbibMpaeTcs Tak,
yTobbl €ro BbLICTYMAlOWME YacTu U AMCK dpesbl bl Bhie MOYBEHHOMO
ropusoHTa Ha 50 mMm.

5. Yucno Hoxelf Ha ancke bapabaHa konebnetcs B npeaenax 2-8.
[nsg yMeHbLUEHMSI NYTU pe3aHns Hafo CTPEMUTLCS K BO3MOXHO Gonbluemy
yucny Hoxel Ha ogHOM Aucke. OHO OrpaHUYMBAETCS MarnbiM AMaMETPOM
AMCKa U pa3MepaMu KpenieHns HoXa K AUCKY.

6. MUHUMA/IbHBIN KUHEMATUYECKUI OKA3ATEMb Aupip MO YCNIOBUAM
LONYCTMMON rpebHUCTOCTU hr onpesensieTcs Mo BblIPAKEHMIO:

T
—+
m* arccos R

Aomin = A[2R h, - h? R.

MonyyeHHbIN pexxuM paboTbl hpesbl A0MKEH YAOBNETBOPSTL arpo-
TEXHWYECKMM TpeboBaHMSIM MO AONYCTUMOMN rpebHUCTOCTM AHa 6opo3abl u
He Tpe6OBaTb noBbILLEHUA I'IpMHFlTOl‘;I nogayu. KpMTMHECKoe 3HA4YeHne Ku-
HEMATUYECKOro nokasartend lkp , HWXE KOTOPOro HacTtynaktT Nponycku n
orpexu, onpeaendeTcs

r

Aip=1/COS Q.
Kputnyeckuii yron ¢, HaxoasT Mo YpaBHEHUAM 3BO/bBEHTI:
m = 18Qy £ Oy = iNV Py
KpWUTUYECKUI 1 MUHMMASIBHBIM CKOPOCTHOM NapameTpbl A, — 3TO
npeaenbHble 3HaYEHUs], MPU KOTOPbIX MOXET HapyLUUTLCS Ka4YecTBO pPaboThbl

dpesbl.
7. lMposepka ycroBui
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A 2 Amin > Ay .

BbINONHEHUS 3TUX YCNOBMIA OOBGMBAOTCS M3bICKAHUEM KOHCTPYK-
TUBHbIX BO3MOXHOCTEN YBENWYEHUS yrna BXO4a (); W YBENMYEHMEM u4ncna
HOXeM.

8. Mepecyér nogaym S v BeNMUUHLI rpebHen A No MaKTUYecKoMy

A ¥ npoBepka COOTBETCTBUS arpoTpeboBaHUsM.

9. TomymHa cTpyxku npu 3arnybneHun 6apabaHa onpepgensercs
no BblpaxeHuto H.®. KaHapesa [20] npu n3mepeHun ee no paauycy 6a-
pabaHa:

0=Scosp + R(I — cos arcsin(S sinp/R),
rae ¢ - yron nosopoTa ¢pesbl, OTCUMTLIBAEMbIM OT HanpaBieHUs nepe-
HOCHOW CKOpPOCTW.

10. Ckopoctb 1 yacToTa Bpaiyerns 6apabaHa. OKpPY>HYI0 CKOPOCTb
H6apabaHa MoneBbIX M CaZoBbIX Ppe3 pekoMeHAyeTcs BbibMpaTb B Npeaenax
S-6 M/c. Toraa TpebyeMas CKopoCTb NepeaBMKeHUs arperaTa

V=V, /A

YacroTa BpaweHus 6apabana: n = 30v, /(7R) M.

11. WnpuHy b u TosmuymHy HOXa O OPUEHTUPOBOYHO 3afaéM U3
KOHCTPYKTUBHbIX COOBpaXkeHuii b = 0,05M, 5= 6 MM.

12. Yron ycraHoBku Hoxa Ha 6apabaHe Y, obecneumBalowmi
TpebyeMble Yriibl pe3aHusi U YCTPaHEHUE KOHTaKTa MSTKM HOXa C MOYBOM
npu ntobom yrne nosopota dpesbl.

MpuMep Mo napaMeTpUYecKko OMTUMM3ALUMM PELIETHOrO MoAY-
NSl NMPUMEHUTENbHO K 3€pPHOOYMCTUTENIbHOM MalUMHE TNpUBEAEH B pas-
nene 4.3.8.3.

4.3.7. O60CHOBaHWE BHELIHWUX XapaKTepUCTUK
CENbCKOXO3SIMCTBEHHBIX MalWH M arperaToB

4.3.7.1. O6oCHOBaHWe YHMBEPCaNbHOCTW, KOMBUHUPOBaHUS,
arperatnposaHus CXM

MapannensHo ¢ 060CHOBaHWEM OCHOBHbLIX MAapaMETPOB BapyaHTOB
3MEMEHTOB, BXOAsWMX B npoekTupyemyto CXM (TexHudeckue TpeboBaHus
3aKasuumka), 0OOCHOBLIBAOTCS BHELWHWE XxapakTepuctuku CXM, Heobxoau-
Mble Ans1 060CHOBaHWIM paLMOHaNbHOM (yHKUMOHANBHON U NpUHLMNUANL-
HoW cxeM npoekTupyemor CXM.
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CenbCKOX03MCTBEHHbIE MallWHbI, 06pasylolme CUCTEMY MALLWH,
noapasfensioTcs Ha creumasnbHble, YHUBEPCanbHble, KOMOWMHMPOBAHHbIE U
YHUBEpCanbHO-KOMOMHMPOBaHHbIE.

K cneuuanbHbIM MallMHaM OTHOCATCS MallWHbI, KOTOpblE Cro-
CO6HbI B MPOU3BOACTBEHHOM MPOLIECCE BbINOSHATL TOMbKO OAHY TEXHOMOM M-
yeckyto onepaumio (nnyr, kaptodenecaxanka u T.4.).

K yHMBepcanbHbIM MalUMHAM OTHOCATCS MalUWHbI, CMOCO6HbIE
BbINONHATL 1B M 6onee onepaunii B pasniMiHOE BpeMsi B TeyeHue roja
(cTaumoHapHble 3epHOOYMCTUTESbHBIE MALLWHBI, KynbTuBaTop (CrijowHas u
MexaypsaHas 06paboTka nouyssbl)).

K KOM6MHMPOBAaHHbLIM MALUMHAM OTHOCSITCS CENbCKOXO3SNCT-
BEHHbIE MalUWHbI, CNOCOBHbIE OAHOBPEMEHHO BLIMONHATL ABe U 6onee one-
pauuii B OLHOM TEXHOJIOrMYECKOM npoLecce (3epHOTYKOBbIE CesilikK, KOMOU-
HMPOBaHHbIE NO4YBOOHpabaThiBaKOLWME MALLUHDBI U T.4.)

KombuHaums KOMBUHUPOBAHHBLIX M YHUBEPCASbHbIX MALUMH —YHM-
Bepca/ibHO-KOMOMHMpPOBaHHAA MaluMHa (3epHOYybOopOYHbIA KOMbGalH)
(pnc.4.10).

KoweHune Mon6op Bankos KoweHune Mon6op
3epHo6o60- n obmonot 3€pHOBbIX BaJIKOB
BbIX KYNbTYyp 3epHO6060BbIX KOJTOCKOBbIX 1 obmonot

3€pHOBbIX
KYNbT KVIbT
YIETYP YIeTYP KOJIOCKOBBbIX
KynbTyp

‘\v\/\v/'

—

3EPHOYBOPO4HbIA KOMBANH
(yHuBepcanbHO-KOM6UHMPOBaHHas CXM)

. N,

y6opka Ky- Y6opka KyKypy- Y6opka cemeH- Y6opka noa-
Kypy3bl Ha 3bl Ha 3€pHO HWKOB TPaB COSIHEYHMKA
cunoc

Puc.4.10. CxeMa OCHOBHbIX TEXHOJIOrMYECKMX MPOLLECCOB M Onepaunii, BbIMOJIHAEMbIX
YHUBEpCasibHO- KOMBUHUPOBaHHOW CXM — 3epHOY60pOYHbI KOMBaiiH

MpuMeHeHne yHuBepcanbHbIX M KOMBUHMPOBaHHLIX CXM no3sonset
NOBbLICUTb MPOU3BOAMTENILHOCTL TPYAA, CHU3MTb 3KCM/lyaTauuoHHble W3-
LEPXKN, YMEHBLIUTL METASINIOEMKOCTb, KanuTanbHble 3aTpaTbl Ha npuobpe-
TeHVe MaLMHHO-TPaHCNOPTHOro napka. KpoMme Toro, yMeHbLLAeTCd HOMEHK-
natypa u obiee KONMYeCTBO UCMOSb3yEMbIX MaLUWH, YTO TpebyeT MeHbLUMX
3aTpaT Ha OpraHu13auUMilo PeMOHTHOW 6asbl M XpaHeHWe TEXHUKM, CO3Aal0TCs
NpeanocbisIKM K BHeApeHuto 6onee MOLLHbIX TPaKTOpoB. CHWKEHWe aKcnya-
TaUMOHHBIX M3AEPXKEK NPOUCXOAUT MO BCEM COCTaBNSIOWMM 3/1EMEHTAM 3KC-
nayaTaumMoHHbIX 3aTpat CXM.
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YHuBEpCanu3aumsi MallMHbl C OAHOM M TOW XKe HEeCyLLeNn KOHCTPYK-
LMen, HO C 3aMeHSIOLMMM PabounMKM OpraHaMu /1St BbIMOMHEHWUS! pa3nuy-
HbIX OMepauuin BEAET K CHUDKEHMIO METaNNOEMKOCTU U cToumMocTM CXM no
CPaBHEHUIO C rpynnoi yHnBepcasbHbiX CXM, BbIMNOMHSIOWMX 3TU TEXHOMOI M-
yeckune onepauuu.

MpuMeHeHne KOMBUHUPOBAHHBIX MaLUMH YCTPAHSET HEO6X0AMMOCTb
MHOIOKpaTHOro nepeaBMKEHWS arperaTtos Mo Mosio, Npu 3TOM MoJsiHee wc-
NOMb3yeTCs MOLLHOCTb TPAKTOPA, YTO BEAET K MOBbILLEHMIO NPOU3BOANTE b~
HOCTM TpyZa M COKpaLLEeHWo NoTpebneHns roproYdero, K CHWKEHWUIO pacxoaoB
Ha 3apnnaTy B CBA3M C yMeHblUeHneM obLiero konnyectsa pabor.

BOMBIIMHCTBO CNEeLuanu3npoBaHHbIX MalWH B TeYeHWe rogaa Wc-
MoNb3yeTCsl KOPOTKOE BPEMsi, HarnpuMmep: 3epHoBble cesnku — 5-20 aHen;
3epHOY60poyHble kOMbalHbI — 15-20 aHelt (Npy yBopke TONbKO 3ePHOBLIX);
kapTocenecaxanku — 6-8 aHel 1 T.4. Bcneacteue 3Toro BO3HUKAET OrpoM-
Hast NOTpebHOCTb B MeTanne u TpebyloTCa AONOMHUTENbHbIE KanWuTanosio-
XeHus. Pusnyeckas aMmopTM3aums cneumanmnposaHHbix CXM pactarvsaet-
CSl HA MHOTO NeT, cnefoBaTtenbHo, Takme CXM MopanbHO «CTaperoT» elle A0
MX MOJSTHOMO M3HOCA.

YHuBepcasnbHbIe MaLlnHbI, Y KOTOPbIX @aMOPTU3aLMOHHbIE CPOKM Ha-
MHOMO KOpOYe, YeM Y CreLvanu3vpoBaHHbIX, B 60sbLUEl CTeNeHn CrnocobeT-
BYIOT TEXHUYECKOMY Mporpeccy.

YcnoBua co3faHNA YHMBEpPCaZibHbIX KOMGMHMPOBAHHbIX
MalluH onpeaenexsbi [28].

[Ansa 060CHOBaHMA arperaTMmpyemMocTu npoektupyemoii CXM
Heobx0aMMO pelwunTb cneaytolmne 3agaum [13, 28]:

1) uenecoobpa3HOCTb NPOEKTUPOBaHMSE caMoxoaHo CXM unm CXM,
arperaTMpoBaHHOM C SHEPreTUYeCKMM CPeACTBOM (TPaKTOPOM MM CaMOXO0A-
HbIM LIAccK);

2) BUA COEAMHEHUSI 3HEPreTMUYEecKOro CpeacTBa C MpOEKTUPYEMOW
CXM;

3) aHanu3 BO3MOXHOCTM arperatnpoBaHuns CXM 1 sHepreTuyeckux
CpeacTs.

PelweHne 3TvX BOMPOCOB AOCTUraeTcs pasnuuHbiMu nyTamu. Oc-
HOBHbIM U3 HUX SIBNSIETCS ONpeaeneHne npueeaeHHbIX 3atpart (pyb6. /T., py6.
/WT.) Ha eauHULy npoayKuun npoektupyemot CXM ans pasnuyHbIX ee Bbl-
noNfHeHuin (CaMoxofHasl, arperaTupyemMasl C 3HepreTU4ecKUM CpeacTBOM,
npuUenHas, HaBecHasi, NoslyHaBecHas)), Npu 3TOM Heobxoaumo npeasapu-
TENbHO OUEHWUTb OMTUMasbHbIE MApaMETPbl MallWHbl B KaXXAOM paccMaTpu-
BAeMOM Cnyyae. OTa 3ajadva AOCTaTOYHO CNOXHas u Tpyaoemkas. MNpu co-
CTaBMIEHUN UCXOAHbIX AQHHbIX ANS pelleHWs Takux 3adady HakiaablBaeTcs
60/bLLIOE KOIMYECTBO OrpaHUYEHNI, KOTOPblE HEOBXOAMMO YUUTHLIBATD.

CaMoxofHble MaLUMHbI 3KOHOMUYECKM LenecoobpasHo npume-
HATb B HaMpsDKEHHbIA NepUoA MOJEBLIX paboT, KOTOPLIM yCTaHaBMBaeTCs
QHasIM30M TEXHONOMMYECKMX MPOLIECCOB CENbCKOXO35IMCTBEHHOIO MPOU3BOA-
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CTBa W XapaKTepulyeTcs MakCuManbHbIM 06beMOM paboT AaHHOro BuAaa B
onpefeneHHbIi Nepuos BpeEMEHH.

[ins BbINOMHEHWSI TEXHONIOrMYECKOW MW BCMOMOraTesibHOW onepa-
UMU B 3TOT NEPUOA BPEMEHM C NMPUMEHEHMEM MPOEKTUPYEMOM MaLUMHbI MO-
TpebyeTca npuBneyeHue JONOHUTENBHOMO KOMYECTBA TPaKTOPOB MO CpaB-
HEHMIO C OCTaNbHbIMK MepuofamMn roga (TpakTopa AN OTBO3a COMOMbI,
BCMaLLKKX Mons U T.4.). [pun 3TOM 3aTpaThl, 3aBUCALUME OT KanuTasbHbIX B/O-
XXEHUN Ha TPaKTopbl U arperaTvpyemble CXM, 6yayT npeBbillaTh aHanorny-
Hble 3aTpaTbl HA camoxogHyto CXM [13].

YcnoBre 3KOHOMUYECKOMN LlenecoobpasHOCTU AJist BbIMOIHEHWUS] CAMOXOAHOM
CXM onpegeneHsbl [28].

Bupa coepuHeHunsa CXM C sHepreTMyeckuM CpeacTBoOM 3aBUCUT OT
psina hakTopoB:

- Npu HeobXxoaMMOCTH CBOBOAHOMO M TOYHOIO KOMMPOBAHWUS pefbe-
da mecTHocTH (noces, 6apaHoBaHWe, NpuUKaTbiBaHWeE U T.M.) LenecoobpasHo
NPOEKTUPOBATb MpULeErHbie MallMHbl W arperarsl. B aTux arperartax npe-
ZycMaTpuBatoTCa ruapocuenky ans beictporo nepesoga CXM u3 TpaHcnopT-
HOro nonoxeHusi B pabouee n obpaTtHo;

- npu HeobXxoaMMOCTU KOMMPOBAHWUS MECTHOCTU U perynnpoBaHue
rny6uHbl xofa pabounx OpraHoOB WK KX BLICOTbI HAZ 3eMJiel MPUMEHSIIOTCS
10/1yHaBECHbIE arperartsl, KOTOpble MO3BONSIOT nepeaatb YacTb Beca CXM
WK BEPTUKaNbHOW peakumm paboumx opraHoB Mpu BbIMOMHEHWUM TEXMpoLec-
ca Ha xoposyto Yactb 3C. B cBs3n ¢ 3TM KoHCTpyKuma CXM ynpouaeTcs, a
ee dyHKUMN nepefaloTcs MawWnHUCTYy 3C;

- HaBecHble CXM uenecoobpasHo NpPUMEHSTb TOrAa, Koraa He Tpe-
byeTca TOYHOro KOMMpPOBaHUS penbeda NouBbl, U ee KOMMpoBaHWe Mpou3-
BoauTcsl konecamu 3C (60M10THbIE MYrK ¢ 60MbLIOM 3HEPrOEMKOCTLIO); MpU
aToM CXM umMeeT KopoTKyto pabouyto 6a3y (Hanpumep, 2,4-kopnycHble nay-
ru), TaKxke B Cnydvasx, korga AasneHve CXM wnu ee anemMeHTOB Ha MouBy,
ncxoas U3 HeobXoAMMOCTU peanu3almn TEXHONOrMYECKMX OnepaLmid, A0K-
HO 6bITb HEGOMbLWMM ANS XOPOLLEro KOMUpPOBaHWS (HampuMep, XaTtka, Ha-
BelLMBaeMasl Ha MOIOTUNKY 3epHOKOMbalHa).

4.3.7.2. Metoabl 060CHOBaHMA LIMPWHLI 3axBaTa
npoekTupyemoin CXM

CoBpeMeHHble METOABI MO OLEHKE LUMPWHBLI «b» 3axBaTa MpoeKTu-
pyemoii MobunbHo CXM 6a3upytoTcs, Kak MpaBWuio, Ha 3KOHOMUYECKUX
nokasatensx. pyM 3TOM Ha NepBOV CTaauu MPOBOAWUTCSA OLEHKA LUMPUHBI
«b» 3axBata CXM C 1Cnosb30BaHWEM MPUHLIMIOB COr/lacoBaHWUsA NapameTpa
«b» B TEXHOMOMMYECKMX MPOLIECCaxX MO KayecTBy BbINOSHAEMON paboTh,
COrMIacoBaHMs NPOV3BOAUTENLHOCTY B MOTOYHbIX TEXHONIOMMUYECKUX JIMHUAX,
CornacoBaHue ¢ TpeboBaHUAMM COXpaHEHWUs MoAOPOAMA MOYBLI U HEMo-
BPEXAAEMOCTM PACTEHUI, COrNacoBaHNE C SHEPTrETUHECKUMU U TEXHUYECKU-
MW XapaKTepUCTMKaMK TpakTopa W ap. Ha BTopoM 3Tane npoBoautcs o6oc-
HOBaHWe TUMopa3MepoB (OAMH WU HECKOJIbKO PaLIMOHAsIbHBIX BESIMUMH «b»
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CXM opgHoro Tvna (Hanpumep, xaTku —xeaep (OKX) 3epHOY60OpOYHOrO KOM-
6aiiHa) MO 3KOHOMWYECKOMY KpuTepUo (NpUBEAEHHbIE 3aTpaTbl Ha BbLIMOM-
HeHne CXM 3apaHHOro TEXHOMOMMYECKOro npouecca) C YYeTOM BbilleyKa-
3aHHbIX COrylacoBaHuii napametpa «b» CXM [28].

CornacosaHune napamMeTpoB MO KayecTBy paboTbl. Bo3HWKaeT u3-3a
HeobxoamMMocTu obecneyeHust kadecTBa paboTbl Ha npeablaywmnx 1 nocne-
LYIOLMX TEXHOMOMMYECKMX Onepaumsx. PaccMOTpyUM HECKOIbKO NPUMEPOB.

1. Mpu BbIGOpe WKpKHbl 3axBaTa CXM, BLIMOMHAKOWMX KyNbTUBaA-
UMI0 MM NOAKOPMKY NponallHbIX KynbTyp (CBekna, kaptodens), AomkHa
YyUuTbIBaTbCA LWMPUHA 3axBaTa (psaHocTb) CXM, BbIMOMHSIOWMX MpeawecT-
BYIOLLYIO TEXHOMOrMYeckyo onepauuio (Hanpumep, noces). CXM, Bbinon-

HAIOWME (-0 OMEPaLMIo AO/DKHBbI UMETb YMCo cekumin N ;» PaBHoe uiu
KpaTHoe uucny cekumii CXM Ha npegbiayluen (i -1) TexHonoruyeckomn one-
pauum
Ni = Ni-1, (4.5)
K
roe K= 1,2,3 ...,C — uenbie uncna.
Mpu HapyweHun ycnosus (4.5) BO3MOXHO HapylleHue arpotpebo-
BaHWN B TexHOMOrMn o6paboTku MponallHbIX KynbTyp (HanpuMep, paumo-
HanbHOE KOMIMYECTBO COWHWKOB B (i-1)-i onepauuy U KynbTMBATOPHbIX San
B i— onepaumn. 3aecb B - paccTaHOBKa paboumx opraHoB (cekuuii) B
CXM: i -1-a onepaums - CXM c 4-Ma cekumsiMmn (Hanpumep, NoceB);

i-9 onepaums - CXM ¢ 5-10 cekumamn (Hanpumep, MexaypsiaHas KynbTuBa-
uns) (puc.4.11).

5- Tb CEKIHH

i-1 onepaums

4-¢ ceKNHA

Puc.4.11. CxeMa Ans OLEHKM COrNlacoBaHMs Yncna CekLui Ni
npoekTupyemoi CXM, paboTatoLleil Ha CMeXHbIX onepaumsax
2. MNpu npoekTupoBaHun WnpuHbI B xaTku-xegep (KX) ana 3epHo-
y6opouHoro kombaiHa (3K) anst 3aaaHHbIX yCnoBui ero hyHKLMOHUPOBAHMS!
(ypoxaiHoctb q (L/ra); npousBoautensHocTb MonoTunkn 3K Q (Kr/c);
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cpepHsas paboyasi ckopoctb 3K V (M/c); C — OTHOLEHME 3epHa K COOME)
pacyeTHast paboyas WnpuHa Bp XKX onpegenserca 13 ycnosus

Q S Q[)IC 4

roe Qm - nogaya xnebHoi macchl u3 XXX B MonoTunky 3K, obecneuusato-
Las paumoHasbHble ycnoBust YHKLMOHUPOBAHUS MOMOTUIIKM.

1
0<00lg-B,-V-— «/c (4.6)
)
3epHo
roe L= )
3epHo + conoma
W3 (4.6)
Qv
B,=—— m, 4.7
»7001g7 " “7)

Hanpumep, ans MonoTwnku 3epHOybopo4HOro kombalHa ¢ O=9
kr/c, npun ¢=1/2 (v = ﬁ =0,333), V=6 km/u (1,666 M/C) B 3aBMCMMOCTY
+
OT YpOXalHOCTW ¢ 3epHOBbIX HeobxoauMasi pacyeTHasi paboyasi WupuHa
B, 3axsata XX npeacrasneHa B Tabn.4.15.

Tabnuua 4.15
PaumoHanbHble napamMeTpsl B , KaTku 3epHoKoMbalHa

npon3BoAnUTENbHOCTbIO 9 kr/c ot ypO)Kal‘;IHOCTM d 3€pPHa NweHULbI

g, u/ra |10 20 30 40 50 60

B, , M 18 9 6 4,5 3,6 3

pr

HekoTopas KOppeKTMpoBKa B OLEHKE napametpa B, MOXET ObiTb

npoBefeHa 3a CHET HEBOMBLLIOrO M3MEHEHUS BEMUMHBI paboyelt ckopocTu
(4<V < 8km/u).

/i3MeHeHWe ypoXalHOCTM g MOBeYET 3a CObol U U3MEHEHME pac-
YeTHOW paboyen WUPKUHbLI B, XaTku Ans BbINONHEHS YCroBust (4.6).

PauunoHanbHble TUNopasMepbl Bp>KX ONs pasfNyHbIX UCXOOHbIX

[aHHbIX Npy PYHKLMOHMPOBAHWUM OMPesEensoTcs U3 ycroBus obecrnedeHus
MaKCUMasibHOW MpUOLIIN OT U3rOTOB/IEHUS U SKCMTyaTauum 3epHOKOMObalHa
C npoekTupyemoi XX [28].
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CornacosaHue npoussoantTesibHOCTU CXM B NOTOYHbIX Tex-
HONIOrMUYEeCKNX NUHUAX. [ns obecneveHns MakCuManbHoOW 3 dekTMBHO-
CTW HenpepbIBHOMO (PYHKUMOHNPOBaHUS CXM B NOTOYHbIX TEXHONOMMYECKUX
NNHUAX HEOBX0AMMO, UTOBbLI NPOM3BOAUTENBHOCTL (J; MAlUMHLI HA Npeabl-

Ayleit onepauun 6bina 6bl paBHa UnK MeHblue npoussoauTensHoctn O,
CXM Ha nocnegytollein onepaumm

Q SQ’H SQ‘+—2"'SQ‘+] . (48)

Mpu HapyweHun ycnosusi (4.8) NpPOM3BOAWUTENBHOCTL MOTOYHOW
TEXHOJIOrMYeckon NuHUM ByaeT paBHa npoussBoauTensHocT CXM (C MUHK-
MasnbHOMN NMPOU3BOAMTENBHOCTLIO) B 3TOM TEXHOMOMMYECKON IMHWUK, YTO CHU-
xaeT 3(pheKTUBHOCTb IKCMyaTaLmMm BCE TEXHONOMMYECKON NUHUN.

CornacosaHue napamerpos CXM c Tpe6oBaHumeM coxpaHe-
HUS NJIOAOPOAUA NMOYUBbI U HEMOBPEXAAEMOCTU KY/bTYPHbIX pacre-
HWA. B arponpoMmbiluieHHOM NPOU3BOACTBE MMEKOT MECTO YC/IOBUS
paboTbl MObUnbHOM CXM, koraa Bble3s TPAHCMOPTHOIO CpeacTBa Ans norpy-
304HO-PA3rpy304HbIX paboT B Mosie He AOMYyCKAETC U3-3a BO3MOXHOMO Ha-
pYLUEHUS NSIOAOPOAMS MOYBbLI MW U3-32 TPaBMUPOBAHUS KyNbTYPHbIX pac-
TEHW. HanpuMep: HexenaTeslbHO 3anpaBfsTh CEIKM U pa3bpackiBaTesnu
yaobpeHuii Ha nosne; HefoMyCTUMO [BWXKEHWE TPaHCMOPTHLIX CPeacTB Ans
OTBO3KW FOTOBOW MPOAYKLUMM OT kOMGalHa no XJ0MKOBOMY Moo v T.4. B
3TWX Cydasix 3arpy3Ky MallvMH HAZo BbIMNOJIHSTL HA MOBOPOTHOW Nosioce Unu
Ha Kpato rnornsi.

Moatomy ob6bem ByHkepa V; CXM pomkeH obecrnieuntb paboty 6e3
OCTAHOBOK Ans  BbIFpy3ku (3arpy3ku) OyHkepa npu K  npoxogax
(K =1,2,3,...,n), ANHON S, (m), no nonto AnvHoi L (M). 310 TpeboBaHue

BbINOIHAETCA Npy ycnosun [13]

LB, , _LBg
g VP 6 10% 7o

10° (4.9)

3pecb g - Macca MpoAyKTa, 3anosHSIoWeEro (MM ONOPOXKHAIOLLEr0) EMKOCTb

6yHKepa (HOpMa BbICEBa CEMSsIH, YPOXaNHOCTb), Kr/ra.
Ecnn o6bem I, ByHkepa MOXHO YBENNYWTL, TO OH PacCyHMTbIBaET-

€S C YYeToM uesnoro yncna K npoxoaos Mo nosio, T.e.
L=S,K .

PacueTHbiit 0o6bem V; 6yHkepa CXM HeobxoamMmo cornacosaTb €
06beMOM V7, Ky30Ba TPAHCMOPTHON MALLMHbI U3 YCIOBUS

77



Vomp®Pump Vs =c¢ . (4.10)
3pecb c=1,2,..., m - UENoe 4Yncno.

Ycnosue (4.10) npu ¢ > 1 onpegensier Bbirpy3Ky (3arpysky) cenb-
xo3MaTepuana u3 6yHkepoB Heckosnbkux CXM B Ky30B OAHOM TPaHCMOPTHOM
mawmHbl. U3 ycnosus (4.10) MOXHO onpeaenunTb HeobxoauMblii obvem ¥,
CXM, a u3 BblpaxeHus (4.9) — anmHy L ee pabodero nyTu U YMCI0 Npoxo-
pos K CXM no nonio [28].

BoipaxxeHus (4.5)-(4.10) no3sonsoT nNpu NpoeKkTUpoBaHun ByHke-
poB MO6MbHLIX CXM oueHnBaTb WX pabounin obbeM V AN pasnnyHbiX
YCNoBWI (YHKUMOHMPOBaHUS. [JOMNOMHUTENbHLIMU OrPaHUYEHNUSIMU Ha BENW-
umHy obbema 6yHkepa V; ABNAOTCA: [ONYCTUMOE YAENbHOE [aBNEHUE

konec CXM Ha nose; MpoOYHOCTb HECYLUMX KOHCTpykumii CXM; pacrnonoxe-
HUWe LeHTpa Macc npoektupyemoint CXM, onpeaenstollee ee ycromn-
YMBOCTb, MAHEBPEHHOCTb U Ap.

CornacosaHue napamerpos CXM c 3HepreTM4ecKMMM Xxa-
paKTepucTMKaMu Tpaktopa. [1py U3BECTHOM 3HEpreTU4eckoM CpeacTee
(TpakTope), MCnonb3yeMoM Al arperaTMpoBaHus C npoekTupyemoint CXM ¢
BbICOKMM noTpebneHnemM sHepretrku (Nnyrun, rnyboKOpLIXIUTENN), OrpaHu-
UeHMEM LIMPUHBI B 3axBaTa ABNSETCA cuna Tarm P, TpakTopa Ha Kproke

nb,=P,, (4.11)
rae P, - cyMMapHoe conpoTuB/ieHne oT nepemetlieHuns CXM, BbIMOJHAOLLEN
TEXHOJIOrMYECKU Npouecc; 1 - Ko3dUUMEHT UCNONb30BaHUS CUIbI

TArK Pkp TpakTopa.

Mpy paBHOMEPHOM, MPSIMOSIMHENHOM ABWXXEHUM arperata (TpakTop
1 CXM)

P, =F -G, (f, cosa +sina). (4.12)
3pecb F' - gBuxkyuwasa cuna Tpaktopa, Gy - cuna Beca TpaKTopa;
Jf7 -Ko3aULUMEHT nepekaTbiBaHWUs KOMec TpakTopa Mo Noso; o -yron Ha-

KJIOHa MNOJIS K FOPU30HTY.
Ha cTtagun npoeKTMpOBaHWS [ABWXKYLLYIO CWy TpakTopa MpUMEM
paBHoli cune F cuennenns Beaylmx Konec TpakTopa ¢ noysoi [45]

F=G,pcosa, (4.13)
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roe G, - Harpyska Ha Befyllue Kofieca TpaKTopa B €ro ropu3OHTasbHOM
NONOXEHUN; @ - KO3MDULMEHT CLENEHUS KOJIEC TPaKTopa C Moy-
BOM.
Gr(L-4)
L

3pech L - KonecHas 6asa TpakTopa; A -pacCTOsiHWE LEeHTpa Macc
TpakTopa OT BeAyLUMX KOMec.

P =nP,, +G, sina, (4.14)

P

Gk:

roe qub' TArOBOE YyCWnMe Ha nepemelleHne oaHo CXM unu cekuum

CXM npu ee (yHKLUMOHMPOBaHUM, HaNpuMep, TAroBOE ycunue nayra

B NnepBOM MpUBAVKEHUM MOXHO OMnpeaenuTb Mo dopmyre
B.MN.lopsiukmHa [94]
P,y = /G, + nkab + EabV . (4.15)

3pecb G, - cvuna Beca nnyra; f - KO3M@UUUEHT CONPOTUBNEHUS
nepefsuwkeHuio nayra B 60posge; « - yAenbHOE COMpPOTUB/IEHWE MOYBbI
fedopMaumu 1 paspyLleHuo Npy BCrallke; a,b - rnybuHa v WwunpuHa nna-
CTa 3eM/M1, BbIPE3aEMOro OAHWMM KopriycoMm nnyra; E - koadduumeHT, 3asu-
csAwmin oT opMbl paboyeii MOBEPXHOCTU OTBaNa M CBOWCTB NOuBbl; V= -

M

paboyas ckopocTb nyra (Tpaktopa); G,

M

- cuna Beca CXM, Ha cTtaaum npo-

€KTUPOBaHUS MOXHO MPUHSTH ANSt CEKLUMOHHBIX MALUMH C WMPUHOW b 3a-
XBaTa O[HOMN CEKUMWM W KOMMYeCcTBa n Cekuui (Hampumep, kopryca niy-
roB, rnyboKopbIXUTenen)

G,=q,B=q,bn. (4.16)
3pech g, - yoenbHas MeTannoeMkoctb CXM, Kr/M; 7 - KONIMYECTBO

cexumii CXM.
Moacrasue P, u3 (4.12) u P, u3 (4.14) B BbipaxeHue (4.11), c

y4yeToM GM n3 (4.16) n F u3 (4.13), nonyumm
n[F -Gy (fT coso + sina)] > n(PTd) +q,b sina),

(4.17)
OTCoAa
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A .
nG, Kl - )go coso — (fT cosa + sma)}
< Pon L

- P, +q,bsina - Py +q,bsina

(4.18)
npuvHUMasl n - Lefioe YWC/o, pacyeTHas WupuHa arperata uim CXM c n
CEeKUMSMU LUMPUHOW b KaxKaas
B=nb. (4.19)

O4yeBMAHO, YTO BENMNYMHA TSArOBOro ycunusa PT(i) pa3nnyHa ansa

CXM opHoro Tuna (Hanpumep, MAyr) B pasHbIX NMPUPOAHO-KIIMMATUYECKMX
30Hax (B Poccum 20 npupoaHO-KNMMATUYECKMX 30H), CrefoBaTeNbHO, pas-
JINYHBI U pacyeTHble BeMYMHbI B arperatupyembix ¢ TpaktopoM CXM wu
opyauii.

4.3.8. O6ocHoBaHWe 1 NocTpoeHne yHKLMOHAMbHBIX CXEM
CeNIbCKOXO35MCTBEHHbIX MaLUWH

CxeMbl B 3aBUCMMOCTW OT OCHOBHOIO Ha3Ha4yeHusl nogpasfensior
Ha creayloLme TunbI:

- CTPYKTYpPHbIE;

- (OyHKUMOHANbHbIE;

- NpyHUMNUanbHble (NOJHbIE);

- coenHeHul (MOHTaXHbIE);

- MOAKJIIOYEHNS;

- 0bwe;

- pacnonoXxeHus;

- obbeavHeHHble.
llpumeyaHne. HamMeHOBaHWS TUMOB CXEM, yKa3aHHble B Ckobkax, ycTaHas-

NVBAIOT ANt SNEKTPUYECKMX CXEM SHEpreTU4eCcKux coopy-
XEHWIA.

HanmeHoBaHuWe u koA cxeM onpeaensitoT UX BUAOM U TUMOM.

HavmeHoBaHMe cxeMbl KOMOWHWMPOBAHHOM OnpeaensitoT KOMOUHW-
POBAHHbLIMM BUAAMW CXEM U TUMOB CXEM.

HavmeHoBaHMe cxeMbl 06bEeAMHEHHOW OnpeaensieTcs ee BUAOM WU
TUMOM.

Kon cxeMbl JoMmKeH COCTOsITb 13 BYKBEHHOW YacTu, onpeaenstoeit
BUJ, CXeMbI, U UMdPOBOI YacTW, onpeaensioulelt TUM CXeMbI.

Buabl cxem 0603HavaloT GykBamu:

- 3neKTpuyeckme — 3;

- rmgpaenuyeckue — T;

- NHeBMaTuyeckue — [1;

- rasoBble (KpOMe MHeBMaTU4eckmx) — X;

- KnHemaTtunyeckue — K;

80



- BaKyyMHble — B;

- onTuyeckue — J1;

- JHepreTuyeckue — P;

- penexvs — E;

- KOM6UHMpOBaHHbIe — C.

Tunbl cxem 0603HavatoT umdbpamu:

- CTPYKTYpHble — 1;

- OyHKUMOHaNbHbIE — 2;

- NpyHUMNUanbHble (NonHbIE) — 3;

- coevHeHul (MOHTaxHble) — 4;

- NoAKNoYEeHUs: — 5;

- 0bwwe - 6;

- pacnonoxeHus — 7;

- obbeavHeHHble — 0.

Hanpumep, cxema dyHkumoHanbHas: (wudp usgenusa) 2; cxema
KuHeMaTuueckas obuwas: wudp ngenmsa K6; cxema KmHematuyeckas npuH-
unnuaneHas: wudp mgenua K3; cxema npvHUMnuanbHas: wudp musgenus
3.

DyHKkynoHabHasa cxema (®C) npoektupyemorr CXM (FOCT
2.701-84) onpepensieT 060CHOBaHHYIO CUCTEMY YaCTHbIX TEXHONOrMYEeCcKmX
onepaumin U TEXHUYECKUX CPEACTB, UX peanusytowmx, U UX B3auUMOCBS3W,
onpeaensilolme paunoHanbHOE BbIMOMHEHNE 3a4aHHOMO TEXHOMOrMYECKOro
rpoLecca Npyu U3BECTHLIX OrPaHWUYEHUsIX ero nokasaTenei (arporokasaTte-
m). ®C pasbaCHAET TEXHONOrMYECKue onepaummn, NpoLeccsl B NpoeKkTupye-
Mo CXM wnu arperate, onpezensiet Bua (WM BapuaHT) TEXHUYECKOro
CPeacTBa, BbIMOMHSOWErO YacTHYIO onepauunio (Hanpumep, nHeBMocenapa-
uust), uam ux noacmcteMy (Hanpumep, peweTHbi ctaH BP30M, Bknouato-
LM YeTblpe YacCTHble OnepauuM) U KUX OCHOBHbIE MapaMeTpbl (pa3Mepb,
KMHEMaTUYeCKMe MapaMeTpbl), a TakkKe W3MEHEHMEe TEXHONOrMYecKmnx
CBOMCTB 06pabaTbiBaeMOro Matepuana nocsie BbINOHEHUS KaXaol onepa-
umm 1 Bcelt CXM mnu arperara.

B pesynbTate paspabotkn ®C nonyyaloT AaHHbIE O BapuaHTax pa-
60uMx OpraHoB, C NMOMOLLLIO KOTOPbIX LieniecoobpasHo OCYLLEeCTBNATb TEXHO-
NorMyeckuid npouecc npoektupyemMont CXM, 0 vx mapaMeTpax M pexumax
paboTbl, O B3aMMHOM WX PACrOSIOXKEHUN U NOCIEA0BATENLHOCTU OCYLLECTB-
NeHnst 06paboTKM CenbCKOX03MCTBEHHOrO MaTepuana.

WcxoaHbiMM gaHHbIMK Ansg noctpoeHns OC cnyxaT UCXOAHble Tex-
HOJIOrMYecKMe CBOMCTBa 0bpabaTbiBaEMOro MaTepuana U CBOWCTBA, KOTOpble
HeobxoamMMo eMy MpuaaTh B npouecce 06paboTku Ha npoekTupyemoin CXM.
Mpouecc nepeBoga mMaTepuana M3 OAHOMO COCTOSIHUA B APYroe 3aBWCWT OT
HannuMsl U BO3MOXKHOCTEN paboumx OpraHoB, NOCNEeAOBATENlbHO M B COBO-
KYMHOCTW OCYLIeCTBAsIOWMX ero. Hanuume paboumx OpraHoB, B KOTOPbIX
3a/I0KEHbl pa3nMyHble METOAbl M MPUHLMMBI BO3AEWCTBUS Ha MaTtepwan,
pa3nunyHas CTeneHb KOHUEeHTpauum o6paboTky, AaeT HEeKOTOpoe KOMNYECTBO
BapWaHTOB (DYHKLMOHANBHOW CXEMbI NPOEKTUPYEMOM MallWHbI. JNnsi opueH-

81



TMPOBOYHOIO MOAXOAA K CO3AaHMI0 BapyMaHTOB B MPaKTuKe 3a 6a3y Bblibupa-
10T OAHY M3 MaLUMH-aHaNoroB paHHEro nepvoaa BbIMOSIHEHWS MEXaHWU3MpOo-
BaHHbIX CEJIbCKOXO3AUCTBEHHbIX MPOLIECCOB, @ BCE MOC/eayIoWMe BapyaHThl
MallMH paccMaTpuBalOT KaK MpOLECC COBEPLUEHCTBOBAHUS KOHCTPYKLMW.
AHanu3 nx AOCTOMHCTB U HEAOCTaTKOB MPUBOAUT K CUHTE3Y HOBbLIX BapuaH-
TOB CXEMbI.

OpHako nosyyeHHble BapuaHTbl, obecneuuBalolime OAMHAKOBOE
KayecTBo paboTbl, 06YCNOBNEHHOE arpo- U 300MOKa3aTeNsaMn, He ABASOTCS
PaBHOLIEHHbIMY, TaK KaK TEXHUYECKOe 3adaHue HakfaabiBaeT Uenbid psg
OrpaHWYEHW MO MaTepUanoEMKOCTW, TEXHOMOMMYHOCTH, HAAEXHOCTU W
[IONITOBEYHOCTH, TEXHMKE 6e30MacHOCTU, 3CTETUKE U SPrOHOMUKE, SKOHOMMU-
ke 1 T.4. Mpy oLeHKe BapUaHTOB M BbIOOpE paLMOHaNbHOM CXeMbI 3TW Orpa-
HWUYEHNS AOMKHbI BbITb YUTEHbI.

B pe3ynbTate pacyera M NOCTPOEHWS CXEMbI MOMYYaAOT AAHHbIE O
pa3Mepax pabounx OpraHoB, pexumax ux paboTbl U PyHKUMOHANbHBIX CBS-
39X Mexay HuMmu. YcnosueM ux 060CHOBaHUS sBNsieTcs obecnedyeHve 3a-
[laHHbIX YPOBHEN MoKa3aTeneil Ha3HauYeH s, Kak NpaBuIIo, KaXabl pabouunin
opraH obecrneynBaeT AOCTUXKEHWE LIENIoro psiAa 3Ha4YeHuin arpo- 1 300MoKa-
3aTenen.

0O60ocHoBaHWe ®C — TBOpYECKUI NMPOLECC MPOEKTUPOBaHMUS, BKIIO-
YaKOLLMIA COBPEMEHHbIE METOAbI MOAENTMPOBaHUS BapUAHTOB C NOC/eayoLLei
UX NapamMeTpuyeckon U CTPYyKTypHOM onTummsaumen (napameTpudeckun u
CTPYKTYPHbIN CUHTE3 06bEKTa MPOEKTUPOBAHMS) C UCMONb30BAHUEM METO-
[IONOrUM TEOPUW UCCNEeAOBaHMS onepaumin 1 CUCTEMbI aBTOMaTM3UPOBAHHO-
ro npoexkTuposaHus (CAMP).

®C npepHasHaveHa Ans U3yyYeHUs NPYHUMIOB QYHKLMOHUPOBAHUS
CXM, perynvpoBKW, KOHTPONS BbIMOSIHEHWUS TEXHOMNOMMYECKOro npouecca.
YTBepxaeHHast ®C aBnsieTCs OCHOBOM Ans pa3paboTky NMpUHLMMNMANbLHON U
KMHEMaTUYeCKol cxeM npoekTupyemoit CXM unu arperara.

MoctpoeHne ®C — MpoUECC TEXHUYECKOro oTobpaeHus 06oCHO-
BaHHOW CXeMbl C yyeToM TpeboBaHuii cTaHaapTos (FOCT 2.701-84). ®C -
HeoTbeMsieMas YacTb rpachnMyeckon TEXHUYECKON AOKYMEHTaUMM Ha Mpoek-
TUPYEMbIA TEXHUYECKMI OObEKT, pa3pabaTbiBaeMbll Ha CTaausIX TeXHUYe-
CKOro npoexTa.

4.3.8.1. TIOHATME CUCTEMbBI U CUCTEMHOIO aHann3a
npy NPOEeKTUPOBAHUU

MpoekTupoBaHue (OT NATUHCKOIO projectus — GpOLLEHHbIA Brie-
pen) — nMpouecc co3haHus NpoeKTa-npoToTuna, npoobpasa npeanaraeMoro
WM BO3MOXHOro 06bekTa, COCTOosiHMS. B npouecce nNpoekTupoBaHus nony-
YaloT AaHHbIE O CTPYKTYpe U (PYHKUMOHUPOBAHUM CUCTEM, MOACUCTEM U KX
3/1IEMEHTOB, Y[OBNETBOPSAIOLNX KPUTEPUSIM MPOEKTMPOBaHUS (Joxod, npu-
BefeHHble 3aTpaTbl B 3KCrlyatauuu, npou3BOAMTENIbHOCTb, MNOKa3aTenm
Ha3Ha4yeHus, HadeXHOCTb, AOMrOBEYHOCTb M T.4.) [28, 87]. MpakTnyeckas
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peanusauus uenen v 3aa4y NPOEKTUPOBAHWUS MOXET NPOUCXOAWTL B paMKax
CAIMP nnu ¢ ncnonb3oBaHNeEM aHanoroBbix NpuMHUMNoB [59, 78]

BO3MOXHOCTb MPOEKTUPOBAHUS  CENTbCKOXO3AMCTBEHHbLIX MaLUWH,
arperaToB W ApYrux CNOXHbIX 06bekTOB 06YyCNOBMeHa UCMONb30BaHMEM psi-
[a NPUHUMNOB, OCHOBHBLIMU M3 KOTOPLIX ABMSKOTCA NpeAcTaBneHne obbekTa
NPOEKTUPOBaHMS B BUAE CUCTEM, AEKOMMO3ULMS U MEepapXMYHOCTb Onwuca-
HMS 06BEKTOB, MHOrO3TaNHOCTb U UTEPALIMOHHOCTb MPOEKTUPOBAHUS, TUMK-
3auUms U YHUDUKALMS NPOEKTHBIX PELLEHWA U CPEACTB NPOEKTUPOBaHMUSI.

B obuleM cnyyae cucteMa NpeACTaBsSIET COBGOM LENOCTHbIA KOM-
MNneKkc B3auMOCBS3aHHbIX 3N1EMEHTOB, KOTOPbI MMEET ONpesesieHHyY0 CTpYK-
TYpPY W B3aUMOLENCTBYET C HEKOTOPOW cpeaol [28, 49]. CucTeMbl U3yyatoTcs
B paMKax 06Lei 1 abCTpakTHOM TEOPUMN CUCTEM.

Mpu pa3paboTke cucTeM npuberatoT K cneumansHOMy NpueMy onu-
CaHUsi CUCTEM: CTPYKTYpHOMY (aHanuly BHYTPEHHEro YCTPOMCTBA) WU
yHKUNOHa/IbHOMY (aHanu3y B3aUMOLEMCTBUIN CO CPeaoi M Mexay Yac-
Tamn usgenus) (puc.4.12, 4.13).

Puc.4.12. BosaylHo-pelueTHasi 3epHooun- PYC-4.13. MonoTunka 3epHokombaiHa,
CTUTeNbHas MaluvHa, npeacTasneHHas B TPEACTaBEHHas B BUAE yHKUMOHaTb-
BMZE cUCTEMbI (M MOACMCTeM) dyHkuvo- HO CBS3aHHbIX moacuctem: M — Mono-
HanbHO CBA3aHHbIX 3NneMeHToB: I — nHes- I(”)’p“_*ﬁ;‘ rpgg;g;agﬁsgwﬁgg“’;’%ﬁg;?'
. — r

mocenapatop; by, by, B, T~ pewera s Bo; CM3B — cenapatop Mefikoro 3epHo-
ABYXbSPYCHOM PELIeTHOM CTaHe; 1 — nerke  goro Bopoxa; 1 — pakums BblAensemMo
0TX0Abl; 2 U 3 — MESKME W KPYMHbIE COPHBIE  conombl; 2 — (paKLMs KPYMHbIX W Ner-
OTX0Abl; 4 — (PypaxHble OTXOAbl; 5 — OYU-  kux OTXOAOB; 3 — OUMLLEHHOE 3EPHO
LLIEHHOEe 3epHo; a, 6, B — BblAeNEHHbIE NOA-
CUCTEMbI

Mp1 ONWUCaHWM CUCTEM BLIAENSIOT €e 3/eMeHTbl [14] — 3To 4acTu

W KOMMOHEHTbI CUCTEMbI (HanpuMep, oTAenbHble pelneta by, 55, B, Tu
[p. B BO3AYLIHOPELLETHLIX MaliMHAX C ABYXbSPYCHbIM PELWIETHBIM CTaHOM
(cM. puc.4.12); npuU3HaKK, XapaKTepU3ytoLime CBOMCTBA 3/IEMEHTOB CUCTEMbI
(HanpvMep, pelleTa B PeLETHbIX CTaHax — Pa3Mepbl PELIETHbLIX MOJIOTEH,
opMa 1 pasMepbl KX OTBEPCTUIA, KMHEMATUUYECKME MAapaMeTpbl UX ABUXE-
HUIA) U CBSA3W MEXAY 3MIEMEHTaMU CUCTEMbI U UX NpU3HakaMu. B ykazaHHOM
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npumepe (cM. puc.4.12) cBA3u Mexay 3/IEMEHTaMu cucTeMbl (npeemocena-
paTopaMu U peLeTHbIM CTaHOM, MEXAy PeLleTaMM B PELLETHOM CTaHe) orl-
PEnensioTcs BE/IMUMHOW UM TEXHOMIOMMYECKUMM CBOWCTBAMU 3EPHOBbLIX WK
3epHOCONOMUCTBIX (CM. puc.4.13) dpakumii, nepeMellaembIx OT Npeablaylie-
ro pabouero sfneMeHTa K mocredytoleMy (Ha CXeMax 3T CBSI3U yKasaHbl
JIMHUAMU CO CTpenkamm). [1Ba 1 6o/ee 3/1EMEHTOB CUCTEMbI, BbIMOMHSIOLLMX
33aKOHYEHHYIO YaCTHYIO (DYHKLMOHA/IbHYIO OMEepaumio, XapaKTepUCTUKU KO-
TOPOW BaXKHbI A8 aHanM3a BCEeN CUCTEMbI, MOTYT BbiTb BblAeNeHbl B MOACKC-

TeMmbl. Hanpumep, Ha puc.4.12 - peweta b; n b,, obpa3syiowme asa no-

CnenoBaTenbHbIX peLleTa Ans BbINOIHEHWS! YaCTHOW 3aKOHUYEHHOMW TeXHOMO-
rMYECKON onepauMu MO BbIAENEHWIO M3 3EPHOBOr0 MaTepuana KpyrHbIX
npuMecen; peLleTHbIN CTaH, BKOYAIOLWMIA BCE peLleTa; NHeBMOoCenapartopsl.
B Monotunke 3epHoybopoyHOro koMmbaiHa (cM. puc.4.13) B kadecTse noa-
CUCTEM MOXHO BbIAENUTb: MOMOTUIIbHYIO TPYMMy, COCTOSILLYIO U3 MONOTMWIIb-
Horo 6apabaHa, nopbapabaHbs U OTOOWHOrO 6uTepa; conomoTpsica, Co-
CTOAILLEro, HanpuMep, U3 rpynmnbl NapaniefbHO paboTatoWwmMxX KaBuLL COno-
MOTpsiCa; cernapaTopa MefIkoro 3epHOBOr0 BOpOXa M AOMOJaYMBAIOLLEro
YCTpOWCTBa.

CBsA3u Mexay Npu3HaKkaMu 31EMEHTOB WK YacTe (noacucteMm, co-
CTOALWMX U3 ABYX MM 6onee 3NeMEHTOB CUCTEMbI) MOTYT ObiTb BblpaXXeHbI
yepes nokazateny hyHKLUMOHUPOBAHWS! CUCTEMBI, BENUYMHBI KOTOPbIX 3aBU-
CSIT HE TOJIbKO OT (PYHKLMOHAMBHOW CBS3M 3IEMEHTOB UMK YacTeil CUCTEMB,
HO M OT UX Npu3HakoB (Pa3MepOB OTBEPCTWI pELIET, Pa3MePOB PELLETHbIX
nosnoTeH 1 ap.).

CBsA3n 06beAMHSIIOT cucTeMy B eanHoe uenoe. Mo cylecTsy, TosMb-
KO Hanmume MHOTUX BUAOB CBSI3eW (CTPYKTYPHbIX, (hyHKUMOHANbHBIX, Oru-
YecKux, CrydyanHblX U T.4.) AENAlOT MOHATME CUCTEMbl MONe3HbiM. Hu ans
O[IHOrO MHOXECTBa pacCMaTpyBAEMbIX 3/IEMEHTOB HeNb3sl YTBEPXAATb, UTO
B HEM HE CYLLECTBYET CBSI3el; HanpuMep, B c/lyuae Nntoboi (pursmueckomn cuc-
TEMbl 33 CBA3W BCErja MOXHO MPUHSTb PacCTOSIHUS MEXAYy 3neMeHTaMu
3TOMN CUCTEMBI.

BaxkHasi yacTb - 3TO BXOA CUCTEMbI, SIBASIOLMIACH KOMIMIEKCHBLIM
noHsiTueM. Bo-nepBbix, OH CybCcTaHUMsl, KOTOpasi MOCTyMaeT B CUCTEMY U
rosBepraeTcs onpeaeneHHbIM Npeobpa3oBaHUsM, U3MEHSIETCS NPU BbINOS-
HEHUM paCcCMaTpuBaEMOro MpoLecca; BO-BTOPbIX, BXOA — BHELUHAS cpefa
WM COBOKYMHOCTb (haKTOPOB U SIBNEHWUIA, BO3LEMCTBYIOWMX HA paccMaTpu-
BaeMyl0 cucteMy. Y Bxofa pasfnvyaloT BuAbl U KOMMOHEHTbI. PaccMoTpum
TPV OCHOBHbIX BUAa BXoAa:

1) Bxoa — pe3ynbTaT nNpewecTByOWEro npouecca, nocneaosa-
TENbHO CBSA3aHHOMO C AaHHbIM MpoueccoM (Harnpumep, nogada (0 U TexHo-

JIOrMYyecKue CBOWCTBA 3E€pHOBOIro Matepuana, nojlyd4eHHble B Ppe3yibTaTe
qDYHKLl,MOHMpOBaHMﬂ 3epHOKOM6aVIHa 1 nocrynatowme ansa O4YnCTkn B BO3-

AYWHO-PELWETHYIO MallnHy, coaepXXaHue j-X KOMMOHEHTOB Bj B 3€pHOo-
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BOM MaTepuane, BlaxHoCcTb W 3epHoBoro matepuana (cMm. puc.4.12) nnm
nopgadya ¢ M COOTBETCTBYHOLUME TEXHONOMMYECKUE CBOWCTBA X1e6HOM Macchl

By jr Wy, noctynalowen B MONOTUAKY 3epHOKOMbaliHa (cM. puc.4.13)

nocne XaTtku);

2) BXoA4 — pe3ynbTaT npouecca Toro e KOMiekca, KOTopbii BHOBb
BBOAMTCS B HEro yepes obpaTHylo CBS3b (HanpuMep, AOMOMHUTENbHAsA Mo-
[laya Mefkoro 3epHOBOro0 BOpPOXa Ha ero cermapatopbl Mefikoro 3epHOBOMo
BOpOXa M3 AoMonauuBatoLlero ycrpovcraa (AY) (cm. puc.4.13);

3) K NOHATUIO BXOAA CUCTEMbI OTHOCSTCS M YCTAHOBNEHHbIE CrOCOo-
6bl ee yHKUMOHMPOBAHUA (HanNpuMMep, MpOrpaMMbl yrpaBieHUs noJayn
XNebHON Macchbl B MOJIOTUIIKY 3€pHOKOMbaliHA).

Mpouecc nepeBoAUT BXOA B BbIXOA U SBMSIETCS MPOLECCOM (DYHK-
LIMOHMPOBaHUS paccMaTpuBaeMon CUCTeMbl (HampuMep, MPOLECC OYMCTKM
3epHa OT COpPHbIX M 3epHOBLIX MpuMeceit). Bbixoa sBNsSieTCs pe3ynbTaToM
(PYHKUMOHMPOBAHMST  paccMaTpMBAaEMOM CUCTEMbI M OTHOCUTCS NIMBO K
NOJy4YeHUIO MONE3HOro pesynbTarta OYMCTKU 3epHOBOrO Matepuana, npows-
BOAMTENBHOCTM 3epHOKOMbalHa, MB0 K COMyTCTBYOLWMM pe3yfbTaTaM, He
JaowWmM nonoXxuTenbHoro addekTa (3anbieHHOCTb cpeabl, Bubpaums ma-
LLWH 1 ap.).

CTpyKTypHOE onucaHue CUCTEMBbI.

DneMeHT KoMnnekca (CUcTeMbl) — ero YacTb (6a30BbI SNEMEHT), Y
KOTOPOV TEOPETMHECKU MU SKCMEPUMEHTANIBHO MOXHO OnpeaenuTb BXOA U
BbIXOA4 W YCTQHOBWTb 3aBUCMMOCTb BbIXOA@ OT BXOAQ, OMpeaensiemyio npu-
pofoN 3neMeHTa. DNeMeHTbI AENATCA HA O4HOMEDHbBIE U MHOFOMEDHBIE.
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OfHOMEDHbI  3/1EMEHT — 3ne-
MEHT, BXOA W BbIXOZ KOTOpPOro npencras-
NS0T COBON CKansipHble BENUYUHBI (Benu-
UWHbI, XapaKTepusylolwuMe OAMH MOoKa3a-
Tenb, HanpuMep, nogaya 3epHOBOro Ma-
Tepuana) (cMm. puc.4.14,a).

MHOroMepHbIVi  571eMEHT — 3ne-
MEHT, BXO4 W BbIXO[ KOTOPOrO OMMCbiBa-
IOTCS COBOKYMHOCTHIO HE3aBUCUMBIX MOKa-
3aTenei, SBNSIOWMXCS apryMeHTaMu Bek-
TOpa BXOAHbIX BO3AEUCTBMWIA (HampuMep,
rofjaya 3epHOBOr0 MaTepuana, ero Brax-
HOCTb, COAEpXaHWe COPHbIX U 3ePHOBbIX
KOMMOHEHTOB U T.4.) (CM. puc.4.14,6).

Mpn u3yyeHnn cuctem BBOAUTCS
MOHSITUE CNTIOXXHOW CUCTEMBI.

PaccmoTpeHne wu3yyaemoro 06b-
€KTa KaK CUCTEMbI, COCTOSILLEN U3 B3aUMO-
[eNCTBYIOLIMX  3/IEMEHTOB, MOCTPOEHUE

i

!ﬁlgm

X)

Puc.4.14. Buabl KOMMIEKCOB N UX
3/IEMEHTbI: @ — OAHOMEPHbIN 3ne-
MEHT; 6 — MHOFOMEpHbII 3/1EMEHT;
B-) — KOMINJIEKCbI: B — NOCnefoBa-
TENbHbIN; T — MapanienbHblif;

O — pacxopslmics; e — cxoas-

MaTeMaTUYECKON MoAENN U UCCneaoBaHue o o
LLUMNCA; XK - 3aMKHYTbIU

€ro CBOWCTB MeTOAOM MOZENMPOBaHUS
COCTaBASAOT CYLHOCTb CUCTEMHOIO MOAXOAA, @ COBOKYMHOCTb METOA0B W
NpUEMOB WCCNEeAOBaHWs BXOAMT B apCeHan CaMOCTOSTENbHOr0 Hay4yHOro
HanpasieHWs — CUCTEMHOr0 aHanm3a.

Mepapxuueckne ypoBHM onucaHusi NPOEKTUPYEMbIX O6bek-
TOB. PasgeneHve onucaHuin MNo CTeneHW AeTanusauum oTobpakaeMblx
CBOMCTB M  XapaKTepuCTUK 0bbekTa feXWT B OCHOBE  6n0o4YHO-
Mepapxu4eckoro noaxoda K MpPOEKTUPOBAHUIO M MPUBOAUT K MOSIBAEHMIO
nepapxmyeckux ypoBHei (ypoBHel abcTparMpoBaHusl) B MPeACTaBlIEHUSIX O
NpOeKTUpyeMoM obbekTe.

Ha kaxaom uvepapxuyeckom
YPOBHE WCMO/b3YKOTCH CBOU MOHATUS
CUCTEMbl W 3N1eMeHTOB. Ha yposHe 1
(BEPXHEM YpOBHE) MoANexallmin npo-
EKTUPOBAHMIO CNIOXKHbIA 06bexkT S
(pnc.4.15) paccmaTpuBaeTcs  Kak
cucteMa S M3 71 B3aMMOCBSI3aHHbIX
M B3aUMOAEWCTBYIOLUMX 3/1EMEHTOB

S ; - Kaxablii 13 anemMeHTOB B Onuca-

Puc.4.15. Cxema nepapxmyeckoro
onvcaHus 06bekTa NPOeKTUPOBaHMS

HUM ypoBHS 1 npeacTaBnsieT cobol

86



noacuctemy S; Ha ypoBHE 2. nemMeHTaM1 NOACUCTEMbI S; SBNSIOTCS 06b-
eKThl Sy, j=123,..., (m; - KONMYECTBO 3NIEMEHTOB B ONUCAHUN NOACUCTEMbI

S;, m; =p, m; =c, m; =k ). Kak npaBuno, BblaeneHne 3n1eMeHToB Sij

npoucxoamnT no yHKUMOHaNbHOMY nNpusHaky. MoaobHoe pasaeneHve MOXeT
NpoAo/MKaTLCS BMIOTb A0 MOJSIYYEHUS] HA HEKOTOPOM YPOBHE 3/IEMEHTOB,
onucaHve KOTOpbIX JasbHeWleMy AeneHuio He noanexut (6a3oBble ane-
MEHTbI).

Takum 06pasoM, APUHUMN HEePapXUYHOCTHU O3HAYAET CTPYKTY-
pVpOBaHWe NpeacTaBfieHuii 06 06bekTax MPOEKTUPOBaHUS MO CTEneHu fe-
TaNbHOCTU ONWUCaHWIA, @ MPUHLNI AekoMno3uymny (6104HOCTH) — pasdue-
HWe NPeACTaBNIeHWA KaXKA0ro YPOBHS Ha psifi COCTaBHbIX YacTeit (6510KoB) €

BO3MOXHOCTbIO Pa3fieNibHoro (Mo6sIo4HOro) NpoeKTUpoBaHus 06bekToB S;
Ha ypoBHe 1, 06bexToB S;; - Ha ypoBHE 2 1 T.A.

lpumep. B MalLUMHOCTPOEHWMM 6a30Bble 3MIEMEHTLI MPeACTAB/IEHbI
[ETansiMU: BUHT; LUNOHKA; Ban; 3ybuyaToe KOJIECO; PELIETHOE NOMAOTHO U Ap.
[etann paccMaTpuBalOTCs KakK 3MEMEHTbI, (GuUrypupytowMe B OMMCaAHUSX
HU3LWWEro MEpPapXMUYECKOrO YPOBHSI, Ha KOTOPOM CUCTEMaMW sSiBASlOTCA CHO-
pOYHble eanHUUbl (PEAYKTOpP, PELIETHbIA CTaH, MOSIOTWSIbHbLIA 6apabaH u
ap.). ViHoraa 6a30BbIMU 3M1EMEHTAMW TaKMX CUCTEM MOIYT ObiTb HE TOJSbKO
[EeTanu, HO U OBBLEKTHI, COCTOSILME U3 MHOMMX AEeTanelt U Nnonydyaemble Ha
[aHHOM MpeanpuUsTUM Kak 3aKOHYEeHHble KOMMMEKTYyoWmne naenms (Hanpu-
Mep, MOALUMMHMKN KaueHus), 3nekTpoasuraTenv u T.n.). C6opoYHble eanHu-
Ubl SBNSOTCS 3/IEMEHTAMU CUCTEM C/IEAYIOLErO0 MEPapXMYECKOro YPOBHS
(HanpuMep, 3epHOOYUCTUTENbHAS MallWHbLI U Ap.), KOTOpble, B CBOKO O4e-
peab, MoryT 6biTb 3/1lEMeHTaMK 6onee BbICOKOrO YPOBHS (HanpuMep, oTtae-
JIEHNE OYMCTKM 3€pPHOOUUCTUTENBHOrO arperarta, Kyfda BXOAWT HECKOMbKO
PasnMYHbIX MaLLUWH).

Knaccudgpmkauma TMNoBbIX npoueayp NpoeKkTupoBaHus. [1po-
€KTHasi npoueaypa HasblBaeETCS TUMOBOWM, €C/IM OHa npedHasHayeHa ans
MHOTOKPaTHOrO NMPUMEHEHUS NPU NPOEKTUPOBAHUN MHOMUX TUMOB OOBLEKTOB.
PaznuyaloT npoeKTHble Npoueaypbl aHanu3a n cuHTesa. CUHTE3 3aKI4YaeT-
Csl B CO34aHUM OMMCaHUA OObLEKTA, @ aHanv3 — B ONpeaeneHun CBOWMCTB U
nccneaoBaHMM paboTocnocobHOCT 0bbekTa MO ero onucaHu, T.e. Mpu
CMHTE3€e CO3Aal0TCS, a NPU aHan3e OLEHMBAIOTCS NPOEKTbl 06BHEKTOB.

Mpoueaypbl aHanMsa AenaTcs Ha Npoueaypbl OAHO- U MHOrOBapu-
QHTHOro aHanuza. Npu 0gHOBapWMaHTHOM aHanu3e 3adaHbl 3HAYEHUS! BHYT-
PEHHUX NapaMeTpoB. TpebyeTcs onpeaenuTb 3HauYeHWe BbIXOAHLIX Mapa-
MeTpoB 06bekTa. MHOroBapuaHTHbIM aHa/IM3 3aK/IHYaEeTCs B MCCieqoBaHUn
CBOWCTB 0ObeKTa B HEKOTOPOW 06S1aCTM NPOCTPaHCTBA BHYTPEHHUX Mapa-
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MeTpoB. TakoW aHanu3 TpebyeT MHOrOKPaTHOIO PELLEHUst CUCTEM ypaBHe-
HWIA — MaTeMaTU4ecKon Mozenu, onucbiBaroLle o06beKkT (MHOrOKpaTHOro
BbINOJIHEHWS OAHOBAPUAHTHOIO aHanu3a).

Mpoueaypbl AENATCA Ha NpoLeaypbl CTPYKTYPHOro ¥ napaMeTpuye-
CKOro CuHTe3a. Llenblo CTPYKTYpHOrO CHMHTE3a SBASIETCS OnpedeneHue
CTPYKTYpbl 06bekTa — NepeyHst TUNOB 31EMEHTOB, COCTABASAIOWMNX 06beKT, n
crnocoba cBsA3W aneMeHTOB Mexay coboi B cocTaBe obbekTa. MapameTtpuye-
CKMI CMHTE3 3aK/OYaETCs B ONPeSeieHNN YMCIOBbIX 3HAYEHUI NapamMeTpoB
3M1EMEHTOB MPU 3afiaHHbIX CTPYKTYPE W YCNOBUSX BbIMOMHEHUS arpornokasa-
Teneil Ha BbIXOAHbIE MoKa3aTesnv 06bekTa, T.e. NpU NapaMeTpuUyeckoM CUH-
Te3e HY)XXHO HaWTW TOYKY WM 06n1acTb B NPOCTPAHCTBE BHYTPEHHWUX Mapa-
METPOB, B KOTOPbIX BbINOMHSAIOTCA T€ WU MHblE YCNoBUS (0BbIYHO TEXHWUYEe-
CKWe, arpo- unm 300TpeboBaHus).

TunnMyHas nocneaoBaTenbHOCTb MPOEKTHbLIX Npoueayp Ha OAHOM U3
3TanoB HUCXOASLLEro NPOeKTUpoBaHWs NpeacTaBeHa Ha puc.4.16.

Ha npegbigyleM 3Tane pewanucb 3agadn k -ro Mepapxmyeckoro
YPOBHSI, OfHUM W3 pe3y/bTaToB PELLEHWSI 3TUX 3a4a4 NMPU HUCXOASILLEM Mpo-
EKTUPOBaHUM SBNISIETCS GOPMYIMpoBKa T3 (TEXHUYECKOTO 3afi@aHusl) Ha Mpo-
€KTUPOBaHWE CUCTEM (k + 1) -ro paccMaTpyBaEMOro YpPOBHSI.

Ecnu pelueHne 3agay BbICOKMX MEPAPXUYECKUX YPOBHEW MpeaLecT-
BYET pellueHuto 3aga4 6onee HU3KUX MepapXUYECKUX YPOBHEW, TO MPOEKTH-
pOBaHWE Ha3blBalOT HUCXOAAWMM. ECnM cHayana BbIMNOSHSOTCS 3Tanbl, CBS-
3aHHblE C HM3LIMMU MEepPapXMUYECKMMU YPOBHSIMM, MPOEKTMPOBaHWE HasblBa-
0T BOCXOASALMM. Y KaXKaoro U3 3Tux ABYX BUAOB NMPOEKTUPOBAHWS UMELOTCS
NMpenMyLLECTBA U HEAOCTaTKM.

88



|
I |
[ |
| |
l Buidop ucxodesix !
3Kouenu il |
! narameTerol |
l " AHAAU3 ModupuKayu nAPA&FCT:I I
| napamereg, ki cun: || |
| ) TE3 : |
l | <TFroekruge p>HET A0r8n y;@lme-
eHup UR NPOEKT |
L e e |
[ [Qmaameﬁue doxyneurg [
L= -
‘Pomu/\upo a T3
L 3RErMeNTS! “] Ypobers K+1

Pnc.4.16. Cxema npouiecca NpoeKkTMpoBaHus

MNpoekTnpoBaHWe CUCTEMbI HAYMHAETCS C CMHTE3a UCXOLHOro Bapu-
aHTa CTPYKTYpbl. [IN19 OUEHKW 3TOro BapuaHTa CO34aeTcs MoAesb: MaTeMa-
TUYeCKasi Npu aBTOMaTU3NPOBAHHOM MPOEKTUPOBAHUW; 3KCNEPUMEHTaNbHas
(dbm3mueckas) unm cTeHa — npuM HEaBTOMATU3MPOBAHHOM NMPOEKTUPOBAHUN.
Mocne BbIGOpa MCXOAHLIX 3HAYEHWI MapaMeTPOB 3/EMEHTOB BbINOJIHAETCS
aHanu3 BapuaHTa, MO pe3ynbTaTaM KOTOPOro CTAHOBUTCS BO3MOXHOW €ro
oueHka. ObblYHO OLEeHKa 3aK/OYaeTCs B NPOBEPKE BbINOAHEHUS Tpebosa-
HWit T3. Ecnn T3 BLINOMHAOTCS, TO NONYYEHHOE MPOEKTHOE pelleHue npu-

HUMaeTCsl, cucTeMa (k + l)-ro YPOBHSI OMUCHIBAETCS B MPUHATON hopMe u

dopmynupyetcs T3 Ha MPOEKTUPOBAHME 3/IEMEHTOB AAHHOTO YPOBHSI (Tak
Ha3bIBaEMbIX CUCTEM CieAytoLlero ypoBHs). Ecnu ke mosnyyeHHoe npoekT-
HOE peLleHWe HeyAOBNETBOPUTENbHO, BbIGUPAETCS OAWMH M3 BO3MOXHbIX
nyTeln yny4ylleHns NpoekTa.

O6bI4HO MPOLLE BCEro OCYLLECTBUTL M3MEHEHME YMCIIOBLIX 3Haue-

HWI1 NapaMeTPOB 3MEMEHTOB, COCTABNSIOWMX apryMeHThl BekTopa A
ynpaBnsowmx BO3AEUCTBUN (HanpuMmep, 4acToTy KonebaHui peleTHOro
CTaHa, hopMy 1 pa3Mepbl OTBEPCTUIN pELLET U T.M.).
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CoBOKyMHOCTb Mpoueayp Moaudukaumm A, aHanusa u OLEHKM pe-
3yNbTaToB aHanu3a npeacTaBnsier cobol npouesypy NapaMeTpuyeckoro

CuHTe3sa. Ecnn Mmoandukaumm A ueneHanpasnieHbl U MOAYMHEHDBI CTpaTErnm
noucka Hawydlero 3HayeHWUs HEKOTOPOro rnokasaTens Kayectsa, TO Npo-
ueaypa napaMeTPUUYECKOro CUMHTE3a SIBNISIETCS Npoueaypor OnTUMU3aLMK.
BO3MOXHO, 4TO MyTeM MapaMeTpUuYecKoro CMHTe3a He yAacTcs A0buTbCS
npuemMneMon CTeNeHW BbINONHeHWst TpeboeaHmin T3. Toraa UCNonb3yoT Apy-
rov NyTb, CBS3aHHbIN C MOAMMUKALMSIMU CTPYKTYpbl NMPOEKTUPYEMOro 06b-
eKTa.

HoBbI BapuaHT CTPYKTYpbl CUHTE3UPYETCS, U ANs Hero rnoBTops-
I0TCS npoueaypbl POPMUPOBaHMS MOAEM U MApaMETPUYECKOro CUHTE3a.
Ecnv He ypacTca monyuuTb NpUEMIEMOE MPOEKTHOE pelleHVMe U Ha 3TOM
nyTH, TO BO3HWKAET BOMPOC O KoppekTuposke T3, cOpMyIMpOBaHHOMO Ha
npeapiayLem sTane nNpoekTMpoBaHus. Takas KOPpeKTUPOBKa MOXET MoTpe-
60BaTb MOBTOPHOrO BbLIMOMIHEHMS psifa Mpoueayp K -ro Mepapxuyeckoro
YPOBHSI, YTO 06YCIOBNMBAET UTEPALIMOHHbIN XapaKTep NPOeKTUPOBaHWUSI.

3apaum obecneueHuns arpotexHUYecKkux TpeboBaHui. Ar-
poTexHuyeckme TpeboBaHus 06ecneyvBaloTCa MpU BbIMOMHEHUN MEXaHU3U-
POBaHHBIX TEXHOIOMMYECKUX CENbCKOX035MCTBEHHBIX MPOLIECCOB CO3AaHMEM
(PYHKLMOHANBHON CTPYKTYpbl MallWH, NapamMeTpamu U pexumamm ux pabo-
Tbl. 9Ta rpynna TpeboBaHuii onpesensieT OCHOBHOE Ha3Ha4YeHne Malluy-
Hbl. HanoMHUM 13 Teopuu UCCNeaoBaHWs onepaumu, YTo CMCTeMa MOXET
CUMTaThCs (PYHKLMOHANBHO NPUroAHOM, €SI OHa BLIMOMHSIET CBOE HasHa-
yeHve. Cnepyer TaKke UMeTb B BMAY, YTO BCE Apyrue rpynnbl TpeboBaHwmii
MOryT 6bITb 0becneyeHbl MeTodaMu O6LWMMK AN1s OTpacielt MallMHOCTpoe-
H¥sA, a 3Ta rpynna TpebyeT cneuuvanbHbIX METOAO0B, MPUCYLLMX TONBbKO Cenb-
CKOXO035MCTBEHHOMY MALLWHOCTPOEHWIO.

OueBnaHO, 4YTO B 3TOM NnaHe dyHKUMOHanbHas cTpykTypa CXM
npy NPOEKTUPOBaHUK SIBASIETCS NEpBOHAYanbHON. KputepusiMm ee npoekTu-
pOBaHWS SBNSIOTCS MOKA3aTeNM kadecTsa paboThl, coaepXalLmecs B TEXHM-
YeCKOM 3afaHun.

4.3.8.2. CTpyKTypHO-NapaMeTpuyeckuii CUHTE3
paboumnx OpraHoB CEeSIbCKOXO3SIMCTBEHHBIX MALLWH MPW NPOEKTUPOBaHWUM

Mpu NnapamMeTpuyecKon 1 CTpyKTypHOW onTtumMmsaumm ®C Ha nepsoM
3Tane HeobxoauMo BbIGpaTh CyllecTsylowme (NPUHUMA YHUDUKALUK) Un
obocHoBaTb HOBble paboune opraHbl, peanusyrowme OfHy WK MOACUCTEMY
BApWMAHTOB YacTHbIX TEXHOMNOMMYECKUX Onepauuii, HeobXoauMbIX ANsl Bbl-
MOJSIHEHUS! 3alaHHOIO TEXHOJIOMMYECKOro NpoLecca NpoekTupyemoin CXM.

[ns cMCTEMHOrO aHanu3a M CUHTE3a, onpeaensowmnx paunoHanb-
Hble MOACUCTEMBI OnepaLuii U pabounx OpraHoB, UX Peanu3yroLwmMx, Heobxo-
AMMO MOCTPOUTL MaTeMaTUYecKue MOAENW, OnuChbiBalowme 3TU onepaumu,
MpPOBECTU WMX MHOTOMEpHbIA aHanu3, M ecnu 3T onepauuu nocnenHue B
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cucteme onepauuii, dopmmpytowmx CXM, ocywecTBUTb NapaMeTpUYecKuit
CUHTE3 3TKX paboumx OpraHoB.

CUCTEMHOCTb aHanu3a M NapaMeTpuYecKkoro cuHTesa (ans nocnes-
HWX ofepauuin B CUCTEME), onepauuii U paboyero opraHa, ee peanusytoLe-
ro, onpeaenuTCcs KoNM4YeCcTBoM, KayecTBoM obpabaTbiBaeMoro matepuana Ha
npeabifylleii onepaumMmM B CUCTEME W XapaKTepUCTUKaMWM ero nojadv Ha
uccrneayembin pabounini opraH (3akOHOMEPHOCTM MOCTYMIEHMS, MOTOKa Ma-
Tepuana no BpeMeHu, No LUMPUHE).

PaccMoTpuM ans npumepa MeTofbl CTPYKTYPHOW WM MapameTpude-
CKOM ONTMMM3auMM 6a30BbIX 3M1EMEHTOB U pabouMx OpraHoB BO3AYLUHO-
pEeLUETHbIX 3€PHOOUUCTUTENbHBIX MALLMH.

MHoOrostanHoCTb NMpoeKTUpoBaHuA. B npouecce npoekTupo-
BaHWUSA MONYYaloT AaHHble O CTPYKTYpe MalluHbl UK arperata U ux yHk-
LUMOHMPOBaHWK, yAOBNeTBOpsioWwMe TpeboBaHNsAM TEXHUYECKOro 3adaHus.
BmecTe c TeM Ha CTagusix MpOEKTUPOBaHUS MPOBOAMTCH OBOCHOBaHWE K
noaTeepXaeHve TpeboBaHUIN TEXHUYECKOrO 3aZaHusl.

OCHOBHOW 3ajayeii TEXHUYECKOrO MPOEKTUPOBaHUS SBNSIETCS pas-
paboTka Hauyylle BO3MOXHOM CUCTEMbl B COOTBETCTBUM C 3aAaHHbIMMI
TpeboBaHWAMU TexHudeckoro 3agaHus (T3).

OcHOBHasi naest TeEXHUYeCKon pa3paboTkyM CUCTEMbI COCTOUT B TOM,
4TO6bI, HA4YaB C HOPMYNMPOBKU TPebOoBaHUIA U Lienei CUCTeMbI, NPOABUraTh-
CSl HEKOTOPbIM PerynsipHbIM 06pa3oM K onTMManbHoOM cucteme. Ha puc.4.17
nokasaHa ynpoLLeHHas MoAenb npouecca pa3paboTku cucTeMbl C UCMOSb30-
BaHWEM METOOB CTPYKTYPHO-NMapaMeTpU4eckoro CUHTE3a, 13 KOTOpol Bua-
HO, UTO OMTUMasIbHOE NPOEKTUPOBAHUE SIBNSIETCS YacTbi TEXHUYECKON pas-
paboTKn cucTeMbl.

§ N
— ]

Mposepka ngloﬁolil)_l KoHuen- Oontu- Onu-
1 cocTas- HOC':%/H TyanbHoe Manb- caHue
! nexve orepavyit, npoeKTu- Hoe
BXOAHBIX BbINO- posaHue npoek- _q .
[aHHbIX HAEMBIX B TUpo-
Mot- cucreme BaHue Bbixoa

Puc.4.17. Mogenb TexHWUYeckon pa3paboTky CUCTEMbI
TexHu4yeckoe 3agaHve YCTaHaB/INBAET OCHOBHOE Ha3Ha4y€eHWe, Tex-
Hun4yeckmne XapPaKTEPUCTUKN, NoKazsaTtenu KayecTBa n TEXHUKO-
9KOHOMU4YecKkune Tpe6OBaHM$|, npeabsaBngeMble K pa3pa60TaHHOMy n3aenuto.
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3agaya NpOEKTUPOBLUMKA HA CTaAMsIX 3CKU3HOMO U TEXHWUYECKOro
NPOEKTa HanpaB/ieHa Ha BbIGOpP BapMaHTOB COBOKYMHOCTEN YaCTHbIX onepa-
unii  (CTpyKTypbl 06bekTa), 0becneuymBatolMX BbIMNOMHEHWE TPeBoBaHMIA,
npeabsBnsieMblX K pa3pabaTbiBaeMoit cucTeMe. 3TU BblbpaHHble onepauum
CTaHOBATCS 3aTeM LEeNsSMU HM3LEro YPOBHS AN pa3paboTKm noacucTem.
Hanpumep, ans obecneyeHnst TEXHOMOMMUYECKMX MOKasaTenel HasHayeHus
PELUETHOrO CTaHa 3epPHOOYUCTUTENbHON MalLWHbI (BblAeNIEHNE U3 3€PHOBOMO
MaTepuana oTAeNsieEMbIX COPHbIX M 3€PHOBLIX NPUMECEN U AOBEAEHWNE Kaye-
CTBa OYMLLEHHOTO 3epHa A0 TpebyeMon KOHAMUMM) B Ka4yeCTBE YacTHbIX
TEXHOMOMMYECKMX onepaumin BblbpaHbl: ornepaumsi No BbiAENEHUIO U3 3ePHO-
BOrO MaTepuana KpyrHbIX COPHbIX MPUMECEN, MESKMX COPHbIX MpUMecei,
3epHOBbIX MpUMecei. PasnnyHasi COBOKYMHOCTb 3TUX ornepaunii u paboumx
OpraHoB, WX BbINOMHAOLWMX, 06pa3yloT pasnuyHble BapvaHTbl NPOeKTupye-
MOW cucTeMbl. Mpu 3TOM YacTHasi TEXHOJSIOrMYecKasi onepauus, Hanpumep,
BblAENIEHNE M3 3epHOBOrO0 MaTepuasna KPYMHbIX COPHbIX MPUMECEN, MOXET
6bITb peannsoBaHa pas/iMyHON KOMMOHOBKOWM PELLETHLIX CenapaTopoB: OA-
HAM peLleToOM WM ABYMSl MOCNEeAOoBaTeNbHBIMU pelleTamu, SBASOWMMUCS
HU3LWMWMKN MOACUCTEMAMM MPOEKTUPYEMOM CUCTEMbI — PELLETHOrO CTaHa, Ha
npeaBapuTelbHOM 3Tarne - MOXET pa3pabaTbiBaTbCs OTAENbHO. CucTeM-
HOCTb MpY NapaMeTPUYECKON OMNTUMMU3ALMMN PELLETHOMO CTaHa Npu 3TOM On-
penennuTcs KOIMYeCTBOM, KayecTBOM (Coaep)XaHne B 3epHOBOM MaTtepuase
J =X KOMMOHEHTOB M Ap.) 3€PHOBOr0 Matepuasna nocne BbiNO/HEHNS Npeabl-

Lyliei onepaumu, HanpuMep, NHeBMOcenapaLmn.

Mpu 3TOM, €CnNK YacTHbIE TEXHOJIOMMYECKME Onepaumn onpeaeneHsi,
OHM JO/MKHbI 6bITb OMMCaHbI B KONIMYECTBEHHbIX TEPMUHAX.

Cnepytowmin Wwar, KOHUENTyarbHOEe MNPOEeKTUPOBAHWE, COCTOUT B
onpefeneHnn pasnnyHbIX BapuaHTOB CTPYKTYP WM COBOKYMHOCTEN YaCTHbIX
TEXHOJIOTMYECKUX OMepaumin U COOTBETCTBYIOLMX UM BapuaHTOB paboumx
OpraHoB, KOTOpble B COBOKYMHOCTU MOTYT YAOBNETBOPUTL LENISAM CUCTEMBI.
Ha 3ToM 3Tane >xenaTenbHO M3bICKMBATbh Kak MOXHO 60sblue CTPYKTYPHbIX
COBOKYTMHOCTEW, YTOBbl HE WUCK/IIOUUTL Te, KOTOpble MPU AafibHeNIeM aHa-
NM3e MOryT OKa3aTbCs 3PeKTUBHbIMU. Hanpumep, B KayeCcTBe BO3MOXHbIX
COYETaHUIA PELLETHBIX CENapaToOpOB — PELIETHbIX CTaHOB ANl MALUMH Npej-
BapWUTENbHOM ounCTKM 3epHa (MMNO) (MMO npeaHasHayeHbl Anst BbiAeNeHUs
M3 3epHOBOrO MaTepuana COPHbIX MpuMecein) MoryT ObiTb MCMOMb30BaHbI
pelleTHble CTaHbl C PasNYHbIMK (YHKUMOHANbHBIMK cxeMammn (cM. [28],
n.11.3.4)

Ha 3TOM 3Tane npouecca NpOeKTUpOBaHUS BaXXHO ONpeaenuTb rpa-
HULIbI MPUEMIEMBIX 3HAUEHWUI NapaMeTPoB, OMNUChIBatoLLMX cucTeMy. Mpoek-
TMpyemas cuctema AO/KHa, B Npefenax 3afiaHHbIX NapaMeTpoB, BbIMOSIHATL
CBOM LeneBble PyHKUMM (BbIMOMHATL Nnokasartenu T3).
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Ha cragyv onTuManbHOro MpoeKTUpOBaHWs MPOEKTUPOBLUMK [ON-
XeH BbibpaTb pauMOHanbHble BEWYMHBI MapaMeTpoB, OMpPeaensoLmUX
(YHKUMOHMPOBAHME COOTBETCTBYIOLMX BapWMaHTOB CUCTEM (3afauyv napa-
METPUYECKOr0 CMHTE3a) U CPaBHUTb MOJTyYEHHbIE MOKasaTenu (yHKLUMOHM-
pOBaHUS Pa3NUYHBIX BapUaHTOB MexAay coboi Ans Bblbopa HaunyuLlen cuc-
TEMbI, YAOBETBOPSIOLIEN TEXHOMOMMYECKUM OrPaHUYEHUSM U Ha3HAYEHUSM
cucTeMbl (3aa4m CTPYKTYPHOrO CUMHTE3a).

[ns BbibOpa pauvoHanbHbIX MapaMeTpoB Pa3fMyHbIX BapyaHTOB
CUCTEM HeOBXOAMMO MpesBapuTENbHO BbibpaTbh KpUTEPUA (MK KpUTepum)
ONTUMM3aLUMM — MaTEMATUYECKOE BbipaXKeHUe pe3ynbTaTa (Lenein) ocylecT-
BAeHUs npouecca. Kputepuii JomkeH 0TBeYaTh OnpeaeneHHbIM TpebosaHu-
AM, 6bITb NPeACTaBUTENbHBIM, KPUTUYHBIM, MO BO3MOXHOCTY NPOCTbIM.

OaHako, Kak npaBwno, MOCNEeAHWI LWar npouecca NPOeKTUPOBaHUS
CUCTEMBI, M306PAKEHHON Ha puc.4.17 (onucaHve ONTUMarnbHOW CUCTEMbI), B
[eNCTBUTENBHOCTU OKA3bIBAETCS NMPOMEXYTOYHbLIM WwaroM. B npouecce npo-
€KTMPOBaHUS, Mpu rnyboKkoM WU3yYeHUW BapuaHTOB CUCTEM, WX aHanu3e u
CUHTE3€e BO3HWKAIOT HOBble COObpaXKeHus, CBS3aHHbIe C BbINOIHEHWEM ApY-
rmx paboT, NpucyLwmx CTaauaM v 3Tanam NpoeKTUpOBaHus, HanpuMep, npo-
BEpKa BapyaHTOB Ha COOTBETCTBME TPeOOBaHMSAM TEXHMKM 6e30nacHOCTU U
NpPOU3BOACTBEHHONM CaHWTapuK, NpefBapuTesibHOE peLleHue BOMpOCOoB yna-
KOBKW W TPaHCMOPTUPOBKM, KOTOPbIE MOTYT MOBMAMUSTL HAa KaXAbIN 3Tan Tex-
HMYEeCKoW pa3paboTku cucTembl. IMEHHO C 3TOM LieNbio yKasaHbl BCE KaHasbl
06paTHOI CBSA3M B MOAENW Ha puc.4.17 (CTPyKTypHas ONTUMM3aLms).

AHanu3 TeXHM4YECKOro 3apjaHus N CTPYKTypa TexHosoruye-
CKOro npouecca BO3AYLUHO-PELUeTHON 3epHOOYUCTUTEsNIbHOW Ma-
WKHbI. ArpoTpeboBaHMs Ha NoKasaTeny Ha3HavyeHWsl, BKIIOYEHHbIE B T3:

- NpoussoanTenbHOCTb BP3OM> [3apaHHas];

- COlep>KaHne B OYMLLEHHOM 3ePHe COpHbIX npumecelt b, < [bc ];

- 3epHoBble npumecn b,,, < [bn3], noTepu 3epHa O, < [5 3];

MpounssoanTensHocTb BP3OM — 370 MakcMManbHas nogada ucxoa-
HOro 3epHOBOro Matepuana (B Kr/c, T/4) npu pauMoHasnbHON 3KCrnnyaTauu-
OHHOW HacTpoiike BP30OM 1 BbINOMHEHUM BCEX arporiokasaTenen.

CopepxaHve B OYULLEHHOM 3epHE COPHbIX WM 3ePHOBLIX MpUMecel
onpefensieTcss MxX MPOLUEHTHbIM COAEPXaHWEM B OYMLLEHHOM 3epHOBOW
dpakumm.

AHanu3 MaluMH-aHasnoroB, pesynbTaToB NapaMeTpUYeckon onTUMU-
3aumm paboumx opraHoB M UX CTPYKTYP MOKa3biBAET, YTO OLEHKY Moka3saTe-
nei HasHauyeHusi npoekTupyemoit BP3OM MOXHO MpOBECTM Ha MPOEKTHOM
CTaguun NyTeM U3BECTHbIX METOAOB NMapaMeTPUYECKOro CUHTE3a WM MHOro-
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MepHOro aHanusa (aHanu3 no AByM M 6onee daktopaMm, BAMSIOWMM Ha
@yHKumMoHnMposaHus BP30OM) BapuaHTOB pabounx OpraHoB, KOTOpble, BO3-
MOXHO, 6yayT Mcnosb3oBaHbl B BP3M.

BbISIBNEHO, YTO MCXOAS UX TEXHONOrMYECKUX CBOWCTB MCXOZHOMO
3epHOBOr0 MaTepuana M arpoTpeboBaHW K OYMLLEHHOMY 3€epHy, paumo-
HanbHasl CTPYKTypa TEXHONOMMYEeCKOro npouecca /s YHUBEpPCasbHOM
BP30OM, crnocobHo BbINONHATL NpeABapUTeNbHY0, NEPBUYHYIO U CEMEHHYHO
OYMCTKY, BK/IIOHAET NocnefoBaTeNbHble onepaumnm:

1-9 onepauus - BbigeneHne M3 3epHOBOro MaTepuana rpybbix npu-
Mecei (BbINONHSETCS TPaHCMOPTEPHbIMU UK 6apabaHHbIMU CKefbrepaTo-
pamm);

2-9 onepaums - BbiAeneHue 13 3epHOBOr0 MaTepuana fierkvmx npu-
Mecel (BbIMOMHAETCS MHEBMOCENapaTopaMu Pas/iyHbIX CXEM W KOHCTPYK-
umit);

3-9 onepaums - BblaeneHue u3 3epHOBOro Matepuana (B OCHOBHOM
npowesuero onepaumun BbiAeNeHUs rpybbiX M NErkux npuMeceit) Meskux
COPHbIX, 3€PHOBbIX M KPYMHbIX MpUMecei (BbIMOSTHAETCS Ha peLLETHbLIX cena-
paTopax C pa3fM4YHbIMK CTPYKTYPaMM UX KOMIMOHOBKM).

[ns peanusaumu 3TUX onepaumin U obecnedyeHns 3afaHHbIX arpoT-
peboBaHMin HEOBXOAMMO Ha MPOEKTHOM CTaauM pa3paboTku BP3OM cuHTe-
31poBaTb ee (YHKUMOHANbHYIO U MPUHLMMMANBHYIO CXEMbl, BK/OYalOWmMe
paboune opraHbl C COOTBETCTBYIOWMMM paUMOHANbHBIMU MAapaMeTpamu:
cKenbnepatopa, NHeBMocenapaTopa (O4AWMH Ha BXO4e M, BO3MOXHO, Ha Bbl-
XOJe OYMLLAEMOrO 3epHa), PeLLETHbIV CTaH (Moaynb).

[ns sToro HeobxoAMMO co3aaTb BapuaHTbl paboumnx opraHos (6u6-
NIMOTEKN BapWaHTOB), BapWaHTbl MaTEMATUYECKUX MOAENeN, ONMUCHIBAOLLMX
(PYHKUMOHMPOBaHME paboumx MPOLECCOB, BbINOMHSEMbIX 3TUMU pabounmm
opraHamu (bMbnMoTeEKN MaTeEMaTUYECKUX MOAENEN BapUAHTOB TEXHONOrNYe-
CKuX ornepauui), co3aaTb METOAONOrMIO OLEHKM (OPMUMPOBAHWS paLmo-
HanbHOM (OYHKLIMOHANBHOM CXEMbI MO KPUTEPUSIM-NOKA3aTeNsiM Ha3HauYeHus;
NPUHLMMUANBEHON CXEMbI C YYETOM TEXHUYECKMX TpeboBaHuiA T3, TEXHWKM
6e30nacHOCTH, TEXHOMOrMYHOCTM, SPrOHOMMKW, 3SCTETUKM, SKOHOMUYECKUX
rokasaTesieil, YTo B LieIOM MO3BOJUT MCMOJb30BaTh SKOHOMUYECKME KpUTe-
pUK C YYETOB BblLLEYKa3aHHbIX OrPaHUYEHWI.

PaccmoTpuM gna npumepa BapuwaHTbl pabouvx OpraHoB ANs Bbl-
MOJSIHEHUS! YKa3aHHbIX TEXHOIOMMYECKUX OMnepaumii, METOAbl MOAENINPOBaHMS
BbINOJIHAEMbIX UMW OMEPaLMiA U METOLONOMMI0 060CHOBaHMSI yHKLMOHAMb-
HoW cxeMbl B cucteme CAMP [28].

Mpu 61104HO-MEPAPXMHECKOM MOAXOAE K MPOEKTUPOBAHWUIO 3€PHO-
OYMCTUTENBHBIX MalWH (MPUHLUMM AEKOMNO3ULUMM) O4HUM U3 OCHOBHBbIX Ha-
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30BbIX 3/IEMEHTOB, BblAENSEMbIX MO (PYHKUMOHANBHOMY NMpU3Haky, MaTema-
TUYECKOE OMMCaHWe KOTOPbIX AaslbHEWLIEMY [eNeHUI0 He NOANEXUT, SBNsi-
I0TCS pa3/inyHbIE peLLeTHbIe cenapaTtopbl [100].

B yuebHuke [28] npvBeaeHbl 6a30Bble 3NeMEHTbI peLLETHbIX MOAY-
nei ¥ BapuaHTbl PasNMYHbLIX MHEBMOCENApaToOpoOB, AenuTeNel NoToka no-
[laBaeMoro 3epHOBOro Matepuana Ha pelueTHble Mogynu. [lpvBeneHbl Ma-
TemaTuyeckue Moaenu, OnNuChiBaoLLmMe NpoLecchl cenapaumm Ha pasnnydHbIX
BapuaHTax peLleTHbIX Mozynen. McxogHoro MaTtepuwana AOCTaTOuHO Anst
MOAENUpPOBaHNA BapuaHTamMu pabounx 3snemeHToB. [nd o6ocHoBaHusa pa-
umoHanbHo ®C uLenecoobpa3Ho WCMonb30BaTh pacyeTHyto CAMP  (cm.
pas3a.3.3.2).

4.3.8.3. MapameTpuyeckas onTuMmnsaums
1 aHanu3 yHKUMOHMPoBaHus pabounx opraHos CXM

PaccMOTpUM Ha NpuMepe peLLeTHbIX MOAYSIE 3epPHOOUNCTUTENBHBIX
MalwwH. MNpeaBapuUTeNbHbIN aHanmM3 ¢ YYETOM TEXHUYECKUX OrpaHUYEHUI Nno
BO3MOXXHOMY WCMO/b30BaHMIO B MalUMHAX U3BECTHbLIX 3aKOHOMEPHOCTEN ce-
napaumny 3epHOBbIX MaTepMarnoB Ha PeLLETHbIX MOAYNSX Nnokasan uenecoob-
Pa3HOCTb MCMOJIb30BaHWUS! OAHOSIPYCHBIX pelleTHbIX Moayner [15].

B cBA3M C 3TUM OCYLLECTBNEH NapaMeTpuyeckui cuHtes (puc.4.18)

TPEXpPELLETHLIX MOAYNEN, U OLUEHEeHbl MokasaTtenu Ux (yHKLMOHUPOBaHMS,
Nnpv 3TOM PacCMOTPEHbl CPABHUTESIbHbIE NOKA3aTENN COBPEMEHHbBIX ABYXbSi-
PYCHbIX pelleTHbIX Moaynen. MpoBeAeHa NapamMeTpuyeckas oNTUMM3aums, 1
OLleHeHbl OCHOBHble NokasaTeny YHKUMOHUPOBAHWS ABYXbSPYCHbIX YE€Tbl-
pEXpeLLIETHbIX U OAHOSIPYCHBIX TPEXPELLETHLIX MOAY/EN, OCHALLEHHbIX CTaH-
[JapTHBIMU MI0CKONPOBUBHLIMU U rOPUPOBAHHBIMK PELLETAaMUN C KPYr/bIMU
1 NpOAONrOBaTbIMMU OTBEPCTUSMU NPUMEHUTENIBHO K MallMHaM AN OYMCTKU
3epHa [10 6a3nCHbBIX KOHAULMIA NPOLAOBONLCTBEHHOrO Ha3HAYeHUs!.
O6bEKTOM MCCNeaoBaHUS CITYXXWUN ABYXbSIPYCHbIN peleTHbIA Moaynb  (CM.
puvc.4.18,a), OCHaLLEHHbI ABYMSI BapUaHTaMW peLleTHbIX nonoTeH: 1 — rod-
pVPOBaHHbLIMX 3epHOBbIMK pelleTamn (pewweTta N21 n N92) ¢ KkpyribiMu OT-
BEpPCTMAMM U noaceBHbIMK pelueTamun (peweta N5 n N26) ¢ npogonrosa-
TbIMW OTBEPCTUAMU; 2 — 3EPHOBLIMU U MOACEBHBLIMA CTAHAAPTHLIMU MJIOCKU-
MW peleTaMmn C MpoAonroBaTbiMi OTBEPCTMSAMU. [N napamMeTpuyecKkoro
CUHTE3a UCMOJb30BaHbl pa3paboTaHHbe anropuTMbI, rae OrpaHUYeHs uMe-
v Bug (NpoceBaeMoCTb 3epHa ( j= l) yepes peluerta N21 1 N22):

8012(/':1) >0,9995.
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Pnc.4.18. ®yHKUMOHaNbHbIE CXeMbl ABYXbSIPYCHOrO peLieTHOro mMoayns (a), oaHospyc-
HOrO TPEXpELLEeTHOro MoAynsl npeaBapuTenbHOW OYMCTKM 3epHa (6) U oaHOSIPYCHOro
TPEXpeLLETHOro MOAYNS ANst MEPBUYHOM OYMCTKM 3epHa (B):

- - — NOTOK 06pabaTbiBaeMol KynbTypbl; - - X - - KPYMHbIE NpUMecH;

- - o - - MENKWe NpPUMeCH; - - 0 - - PyparkHbIe OTXOAbI

CopepxaHMe B OYWLIEHHOM 3E€PHE COPHbIX b, W 3€pHOBbLIX b,

npumecen:
Zaqu zajgcj
b =L <0010, by = L2 20,020,
2.4 PR
j=1 J=1

Egp — max .
Pop = {PQI =0,04166, Py, = 0,04166,..., Pyr4 = 0,04166 } ;
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p=12,..24.

an napaMeTpmquKoﬁ onTUMM3alnn peLIETHOro MoAaynd, OCHa-
LLIEHHOro CTtaHAapTHbIMU pelleTaMn, HEPAaBHOMEPHOCTb pacnpeaeneHns no-
Aayn 3€pPHOBOro Matepuasa no WUpuUHE pelleT onpeaenanm KO:—)(bd)MLI,MeH'

TOM Bapuaumn v = 24,6% ; UCXOAHbI 3epHOBOW MaTepuan: a; - {kpyn-
Hble npumecn a, =1,2,3,4,5,6,7% ; conomuctbie npumecn az =0,2%;
3epHoBble NpuMeck (Lynnoe u ApobneHHoe 3epHo) a4 = 7% ; apobneHHoe
«nonepek» 3epHo a5 = 2% ; Menkue copHble npumeck ag =1,0%};
13,5<W <25,5%, ty =3%;
L5<0<4,6 kr/(mc), o= 0,3 kr/(m-c).
MepBbIli BapuaHT
4,5<d; 6,50 mm, lg, = 0,5 mm;
4,5<d, <6,50 mv, la, = 0,5 mm;
717<n<8,0c?, t,=0,0833c;
BTopoi1 BapuaHT
28<b <4mm, tbl =0,2MM;
28<by <4wmm, Iy, = 0,2 mm;

bs =17 MM, bg =2,0 MM, a =80,
R=8 MM, B=0,99 ™, y =750 kr/M’,
ll 212 215 :l6 =0,790 M.

C mcnonb3oBaHneM nporpamMmbl «Work4_S» npoBeneH napameTpu-
YECKMUIA CUHTE3 OJHOSIPYCHOMO TPEXPELLETHOMO MOAY st ANsl pa3HbIX BapuaH-
TOB: MNPV NEPBOM BapWaHTE PELLIETHBIN MOAY/Ib OCHALLASICS PELIeTaMu - nep-
BOe M BTOpoe pelleTa B spyce (peweto N25 n N26) - rodpupoBaHHble noa-
CEBHble C NMPOAOJIrOBaTbIMM OTBEPCTUAMM; TpeTbe pelueTo (peweto N22) —
rocpupoBaHHOEe C KpYr/ibiMW OTBEPCTMSIMW; NPV BTOPOM BapuaHTe — BCe
peweTa CraHgapTHble (nJockve) C NpoAo/roBaTbiMM OTBEPCTUSIMKU, MpU

3ToM b5 =1,5 MM, b =2,0 MM (puc.4.19, 4.20).

97



QiAW) P YHKUHOHEAEHEA CHEME PELIETHOMD MOAYAA

MaoThocTs pacnpeaeneka nogssm Py (B0)
SEPHOBOID MATERKANE MO WipuHE B

MaorHocTs sepoarHacTi T H nocrynnenus

pelleT & Apyce
SEPHOBOMD MATERMANA Ha PEWETHBIE APYCH!

Py (80)

e TG o HI

H - paccTomMe Meway eprHim 1
BO - WpLHA PEWET & Apyce HIKHUAM PELWETHBIN CTEHOM

[:5]
B0

‘;I'Iy(xl“ & e “ B worksn ... | Bwarksn .| =5 napane... | EYworkas ... | @Hcaront.. ”;3— Grape® 1527
Puc. 4.19. CxeMa pacyeTa YeTblpexbspyCHOrO TpexpeweTHOro Moayns

MapamMeTpUYecHuis CHHTE: OrOSIPYCHOMO PEeTHOND MO YIS — 101 x|
Kon-eo TpexpelueTHe:x ApyCoe [ MNHCTDYK LS Moo
BepoATHOCTE F o (H) NOCTYANEHMA 380H. MATEPMANa Ha PEWETHEIE ARYCEl N2 1 N2 2 Mo3  No 4 cyMMa  Pgoyer —kn

el A e A .26 I0.24 Jo.27 10.2z3 |1 | Tpocwon

sepHa nuedkuer A 998 pppgy i eume onwoTa nporoga
Apobn. conomen AL 0,007 35§Ha uepez Téem peu.lgTa) 33 94.00 AW
KpYMHEX npumeced A(Z) |0.02 WrpKHa pelet B [os70
WyNnor sepHa Al4310.03 OnuHa pewer 790
mMengux cop. nprmM. ACS) [0.01 G-MNOTHOGTE SBPH. MaTepuana  [790
ApoBnexHoro 3epHa A(B) [0.003 CRBAHAA TONUL CEMAH NWEHMLE [
CBMAH COPHAKOR AT D001 CpenHekeEanp. oTKNOH. [i]
JMECKDBTHEIR SHAUBHWA BEROATHOETH Py PACNpeneneHia N04au 0o WapKuH
Q1 N0 WHPKHHE HE 0.0268[0.0289[0.0301]0.0305]0.0317[0.0329[0.0342[0.0364[0.0366[0.0382[0.0402[0.04
nepeom Apyce pewet [ 447(0.0468|0.0489{0.050 [0.0512[0.0524{0.0533|0.0524|0.0508{0.0429(0.0476(0.04
Q2 N0 WHAKHE Ha 0.01a10.0241]0.0268]0.028410.030F0.03238/0 n34510.0366/0.0363/0.03930.0413[0.04
BTOROM ARyCe ReweT  |0.0454]0.046810.0495/0.053910.057210.057410.056310.054210.050910.047210.044310.04
Q3 no wpKKe Ha 0.0024]0.0056]0.0096(0.0137]0.0193]0.0249]0.0325[0.0394]0.0450]0.0498 005450 0627
TpeTeeM Apyce pewet |0 0675|0.069710.069210.067910.0647|0.0603|0.0671|0.0631]0.0467|0.0388|0.0280{0.0200
Q4 N0 WKMPKHE Ha 0.011410.0144I0.016710.0130J0.021710.025710.032710.0387/0.0441]0.048610.0524|0.0554
YETBENTOM APYCEe 0.057710.061510.0658/0.066710.063010.058910.055810.0520/0.0452]0.038610.0296|0.02561
BnaxHoCTE 2epHA Wnin Wma TW-war (14-26%) 14 141 2
YAeneHaA No4aYua Ha 0AKKH Apye  Omin,Omax TO-war (1,5-5 kp™cer) gEa2 |8 Ea2 |4
“T0N HAKNOHA PEWET K ropu2oHTy ALFmin ALFmax TALF-war (6 rpan) A
AMONHTYAR KONefaHui pewet RminRmax, TR-war (7-13mm) A
LInprHa NpoAONTOBaTER OTEER TR
NEePEOro NOACEEHOrD peweta B1min B1maxTE1-war (1.5-2 6ram) & 0.,
0
0
0.

ETOROro NOACEEHOrD peweta B2min B2max TB2-war {1.5- 2. 6mm)
TRETEErD NOACEEHOrO peweata B3min,B3max TB3-war (3.2-3.6mm)
YacToTa konefaHui pewer MK min N1 max THNEL-war (7,17-8,17 kon.cek TRK1=0.2)

yee ||| & ) || B workan tnex. asmee) - .. | Eworkan Ganerpyeunsd - . |[Fy Napanerpraecion can.. |- GHEHEE 1sze
Puc.4.20. OkHa BBOAa UcxoaHol uHdopmMauum B BM ans napameTpuyeckon
ONTMMM3aLMU U OLIEHKM MOoKa3aTenel PyHKUMOHNPOBaHUS TpeEXpeLLETHbIX MOAyNeN.
Mporpamma « Work4_ S»

98



OrpaHW4eHUs UMEIOT BUA aHaNOrMuHbIN BbILLIEU3NIOKEHHOMY, rAe
BMecTo d] U dy:

24,5<d, <6,60 mm, t; =0,5 mmM; 28<by, <4,0mmM, t; =0,5mm;
2 2
12 = 15 = 16 = 0,790 M.
Kak u paHee, AN OUEHKM BeNWUMH (YHKLMOHANOB g(P)l o
S(P)zj, S(P)Sj, g(P)6j, V; ncnonb30BaHbl NONy4eHHbIe HaMn ypasHe-

Hus perpeccum (cm. [30, Tabn.11.3]).

C wucnonb3oBaHveM  paspaboTaHHbiX nporpaMm  ans 3BM
«Work4_S», «Work3_N» npoBefieH NapaMeTpuyeckuii CMHTE3 U OLEHEHbI
nokasaTtenu (yHKUMOHMPOBAHUS PacCMaTpUBAaEMbIX peELLETHbIX Moaynei
(Tabn.4.16, 4.17).

OcHOBHble MnoKaszaTenu ABYXbSPYCHOrO YeTbIPEXPELIETHOrO U Of-
HOSIPYCHOIO TPEXpPELUETHOr0 MoZysnel, OCHALLEHHbIX FopUpPOBaHHLIMUA pe-
wetamu, npueeaeHsl Ha puc.4.21-4.22, a OCHaLLEHHbIX CEPUMHBIMU MI0CKU-
MU NPO6UBHBIMK pelleTaMn Ha puc.4.23.

OCHOBHbIE 3aKOHOMEPHOCTU (PYHKLMOHMPOBAHNS OAHOro Tpexpe-
LUETHOro sipyca H6/m3kn K ABYXbSPYCHOMY YETbipeXpeLleTHOMY MoayI .

Ons Bblbopa pauvoHanbHbIX MapaMeTpoB  (YHKLMOHMPOBaHUS
TpexpeLLeTHOro spyca rnocTtpoeHa Homorpamma (puc.4.24). BxogHble BO3-
Aevicteus: nopada () 3epHOBOrO MaTepuana, ero BraxHocts W w copep-

>KaHwe KPYMHbIX NpuMeceit a,,, -
Onpepensiemble NapaMeTpbl: gy, i Egeni Egcons EekITi d2i M-
Mpumep: O =216 «r/(mc); W =13,5%; a,,, =3%.

Haxoaum: &, =85%; €4y =99%; €400, =82%; Egppy =93%);

paLmoHarbHble napaMeTpbl pellet: d, =5,5 MM; n =7,77 konjc.

OCHOBHbIE ~ TEXHOMOrMYecKkMe mnokasaTenu  @yHKUMOHUMPOBAHUS
[BYXbAPYCHOMO YETbIPEXPELLIETHOr0 MOAY/S U ABYX OAHOSIPYCHbIX Tpexpe-
LIETHbIX MOAynel npeacTaBneHbl Ha puc.4.23, puc.4.24. AHanus nokasbla-
€T CTaTUCTMYECKYIO 3HAYMMOCTb NMPUPOCTa MOJSIHOTHI BblAENeHUst BCeX pac-
CMOTPEHHbIX KOMIMOHEHTOB 3E€pHOBOr0 MaTepuana AByMS TpexpelleTHbIMU
MOAYNSAMW MO CPAaBHEHMUIO C ABYXbAPYCHbIM YeTbIpeXpeLleTHLIM MOAY/IEM.
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66

PauunoHanbHble NnapaMeTpbl U NoKa3aTem d)YHKLl,VIOHVIpOBaHWil ABYXbsAPYCHOro peEWETHOro Moayn4,
OCHaLLEHHOIo nNIoCKnMMn I'Ip06VIBHbIMVI peweTamMu, npn KOBd)d)VILl,VIeHTe Bapuauuun

Tabnuua 4.16

pacnpeaeneHns noaaum

3€pHOBOrO MaTepuasa o LWMPHHE peLIeT vy =24,63%
N9 [ WcxoaHble AaHHblE Kpu- Paboune Yactora| MonHota [ MonHoTta Conep- YUnc- Copepxanue B| Cxoa Mpoxoa
n/n| Togaya | Bnax | HaumeHoBaHWe Coaep- Tepuit | pasmepsl Koneb. | Bblene- | BblAENEHUS U3 | XaHWe B| TOTa | OUMLIEHHOM 3epHOBLIX | 3epHOBbIX
3epHo- HOCTb | KOMMOHEHTOB *aHue a¢- npogonro- peweT- | HUS  U3| 3epPHOBOrO oum- oun- | 3epHe npume-| cdpakumi | dpakunii noa
BOro , 3epHOBOr0 MaTepu-| KOMMo- ek- | BaTbx HOro 3€epHo- MaTtepuana UeHHOM | uieH- | celi by, % pewer N2 ﬁel.ueTa No5 u
Mmare- W,% | Bana HEHTOB B| TWB- oTBepCTUiA Moayns, | Boro npuMmeceit, % | 3epHe j-| Horo n N26 Q.| N26 Qi
puana 3epHo- HOCTU | 3€PHOBbIX n,c marte- ro 3ep- Kkr/(Mc) Kkr/(Mc)
3 BOM cena- | pellet, MM puana j- KOMMo- | Ha,
Kr/(Mc) Mmare- pa- Ne1 | No2 ro 3epHo | cop- HeHTa, ano,% [ 3epHo| Cop- | Que | Que | Qs Qe
pwane, uum, KOMMo- BbIX HblX, | by % BblX, | HbIX,
a, % Eo % HEHTa, €am £ac b, Tac
ey %
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
3epHO MLUIeHULbI 86,0 2,481 97,204
1 1,543 14 Conoma apobneHas | 0,5 82,770 61,142 74,947  93,199| 0,225
KpynHbie npumecn | 3,0 28 34 | 80 97,373 0,091 97,204| 2,323 0,473 | 005 1,33 | 0,092 0,071
LLlynnoe sepHo 8,0 74,947 2,323 0
Cop menkui 2,0 94,623 0,124
CeMeHa COpHSIKOB 0,5 94,521 0,032
3epHO MLeHULbI 86,0 2,417 96,869
2 1,832 14 Conoma apobneHas | 0,5 80,630 60,030 71,685 92,557| 0,231
KpynHbie npumec | 3,0 28 34 | 80 97,099 0,100 9,870 2,615 0,515 | 005 1,58 | 0,104 0,083
LLlynnoe sepHo 8,0 71,685 2,615 9
Cop menkui 2,0 93,699 0,145
CeMeHa COpHSIKOB 0,5 93,252 0,039
3epHO MLUeHULIbI 86,0 2,346 96,531
3 2,121 14 Conoma apobneras | 0,5 78,441 59,587 68,286 91,980| 0,232 96,531 0,06 1,84
KpynHble npumecn 3,0 2,8 3,4 8,0 96,891 0,107 2,916 0,553 | 8 4 0,115 0,094
Ulynnoe 3epHo 8,0 68,286 2,916
Cop menkui 2,0 92,748 0,167
CeMeHa COpHSIKOB 0,5 91,835 0,047
3epHO MLIeHULbI 86,0 2,270 96,196
4 | 2,410 14 Conoma apobnexast | 0,5 76,257 59,815 64,841 91,064| 0,230 96,196 0,07 2,10
KpynHble npumecn 3,0 2,8 3,4 8,0 96,747 0,112 3,219 0,585 | 7 5 0,124 0,104
Llynnoe 3epHo 8,0 64,841 2,219
Cop menkui 2,0 91,793 0,188
CeMeHa COpHSIKOB 0,5 90,278 0,056
3epHO MLIeHULbI 86,0 2,190 95,867
5 2,699 14 Conoma apobneras | 0,5 74,097 60,713 61,372 91,064| 0,224 95,867 0,086 2,366
KpynHble npumecn 3,0 2,8 3,4 8,0 96,666 0,114 3,522 0,611 0,132 0,144
Lilynnoe 3epHo 8,0 61,372 3,522
Cop menkui 2,0 90,865 0,208
CeMeHa COpHSIKOB 0,5 88,590 0,065
3epHO MLIeHULbI 86,0 2,105 95,546
6 | 2,988 14 Conoma apobnexas | 0,5 71,969 62,281 57,887 90,745| 0,214 95,546 0,096 2,631
KpynHble npumecn 3,0 2,8 3,4 8,0 96,651 0,114 2,823 0,630 0,139 0,122
Ulynnoe 3epHo 8,0 57,887 3,823
Cop menkui 2,0 89,997 0,227
CeMeHa COpHSIKOB 0,5 86,774 0,075
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MpogomkeHve 1abn.4.16
17 [ 18 [ 19

00t

7 3 ) 5 5 7 [ 8 g 10 i [ 12 i3 17 i5 [ 16 [ 20
3epHO MLUIeHULbI 86,0 1,913 95,601
1,832 18 Conoma apobnexas | 0,5 72,273 59,902 60,267 88,280 0,227 95,601 0,059 1,614
KpynHbie npumecn | 3,0 28 34 | 80 97,039 0,101 3602 0,797 0,082 0,075
Lynnoe 3epHo 8,0 60,267 3,602
Cop menkui 2,0 83,589 0,372
CeMeHa COpHSIKOB 0,5 82,873 0,097
3epHO MLIeHULbI 86,0 1,853 95,277
2,121 18 Conoma apobnexasi | 0,5 70,116 59,726 56,976 87,635 0,227 95,277 0,068 1,879
KpynHbie npumecn | 3,0 28 34 | 80 96,832 0,107 3885 0,837 0,090 0,084
Lilynnoe 3epHo 8,0 56,976 3,885
Cop menkui 2,0 82,456 0,296
CeMeHa COpHSIKOB 0,5 81,077 0,107
3epHO MLUIeHULbI 86,0 1,788 94,960
2,410 18 Conoma apobnexasi | 0,5 67,982 60,489 53,628 87,120 0,222 94,960 0,077 2,143
KpynHble npumecn | 3,0 28 34 | 80 96,708 0,111 4171 0,869 0,097 0,093
Ulynnoe 3epHo 8,0 53,628 4,171
Cop menkui 2,0 81,383 0,419
CeMeHa COpHSIKOB 0,5 79,166 0,117
3epHO MLUeHULIbI 86,0 1,513 94,586
2,699 18 Conoma apobnexasi | 0,5 66,424 55,366 51,486 86,328 0,257 94,586 0,086 2,403
KpynHble npumecn | 3,0 34 32 | 80 98,019 0,068 4469 0,945 0,105 0,104
Ulynnoe 3epHo 8,0 51,496 4,469
Cop menkui 2,0 78,488 0,495
CeMeHa COpPHSIKOB 0,5 78,506 0,124
3epHO MLUeHULbI 86,0 1,204 94,318
2,988 18 Conoma apobnexas | 0,5 65,291 59,792 49,540 86,293| 0,235 94,318 0,096 2,664
KpynHbie npumecn | 3,0 34 32 | 80 98,289 0,060 4,720 0,962 0,112 0,113
Ulynnoe 3epHo 8,0 49,539 4,720
Cop menkui 2,0 77,229 0,532
CeMeHa COpHSIKOB 0,5 77,078 0,134
3epHO MLUeHULbI 86,0 1,316 93,830
1,832 22 Conoma apobnexasi | 0,5 62,965 55,423 48,411 82,39%| 0,265 93,830 0,058 1,647
KpynHble npumec | 3,0 32 32| 80 97,79% 0,079 4911 1,259 0,068 0,074
Ulynnoe 3epHo 8,0 48,411 4,911
Cop menkui 2,0 69,247 0,732
CeMeHa COpHSIKOB 0,5 69,258 0,183
3epHO MLIeHULbI 86,0 1,651 93,555
2,121 22 Conoma apobnexas | 0,5 61,765 56,589 46,611 81,970| 0,261 93,555 0,067 1,911
KpynHbie npumecn | 3,0 32 32| 80 97,731 0,082 5143 1,302 0,068 0,074
Ulynnoe 3epHo 8,0 46,611 5,143
Cop menkui 2,0 68,175 0,766
CeMeHa COpHSIKOB 0,5 67,972 0,193
3epHO MLIeHULbI 86,0 1,775 93,200
2,410 22 Conoma apobnexas | 0,5 60,906 60,569 45,288 81,730| 0,245 93,200 0,077 2,175
KpynHbie npumecn | 3,0 34 30 | 80 98,190 0,057 5438 1,462 0,072 0,085
Llynnoe 3epHo 8,0 45,288 4,438
Cop menkui 2,0 66,205 0,840
CeMeHa COpHSIKOB 0,5 66,235 0,210
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OkoOH4YaHue Tabn.4.16
19

10T

7 3 ) 5 5 7 18 g 10 i1 [ 12 i3 17 i5 [ 16 i7 1 18 [ 20
3epHO MLUEHULbI 86,0 1,826 92,915

2,699 22 Conoma apobnexas | 0,5 60,572 65,567 | 44,564 81,917 0,221 92,915 0,087 2,439
KpynHble npumec | 3,0 34 30 | 80 98,496 0,058 5692 1,392 0,078 0,094
Llynnoe 3epHo 8,0 44,546 5,692
Cop menkui 2,0 65.330 0,890
CeMeHa COpHSIKOB 0,5 65,137 0,224
3epHO MLUIeHULbI 86,0 1,754 92,669

2,988 22 Conoma apobnexas | 0,5 59,928 70,441 | 42,957 82,555| 0,193 92,669 0,098 2,706
KpynHble npumec | 3,0 32 32 | 80 98,444 0,061 5963 1,368 0,082 0,102
Lilynnoe 3epHo 8,0 42,957 5,963
Cop menkui 2,0 66,287 0,881
CeMeHa COpHSIKOB 0,5 64,409 0,232
3epHO MLUeHULIbI 86,0 1,115 91,783

1,832 26 Conoma apobnexas | 0,5 51,135 63,043 | 33299 74915( 0,222 91,783 0,059 1,684
KpynHble npumec | 3,0 30 32| 80 97,620 0,086 6,409 1,808 0,040 0,049
Ulynnoe 3epHo 8,0 33,299 6,409
Cop menkui 2,0 50,132 1,198
CeMeHa COpHSIKOB 0,5 49,695 0,302
3epHO MLUeHULbI 86,0 1,788 91,712

2,121 26 Conoma apobnexas | 0,5 50,479 58,546 | 32,840 73,997 ( 0,248 91,712 0,068 1,955
KpynHble npumec | 3,0 34 30 | 80 98,100 0,068 6,422 1,865 0.043 0,055
Ulynnoe 3epHo 8,0 32,840 6,422
Cop menkui 2,0 48,115 1,240
CeMeHa COpPHSIKOB 0,5 48,359 0,308
3epHO MLUeHULIbI 86,0 1,880 91,440

2,410 26 Conoma apobnexas | 0,5 50,479 63,165 | 32,706 74,177 0,227 91,440 0,077 2,224
KpynHble npumec | 3,0 34 30 | 80 98,353 0,061 6,647 1,913 0,047 0,061
Ulynnoe 3epHo 8,0 32,706 ,64
Cop menkui 2,0 47,344 1,300
CeMeHa COpHSIKOB 0,5 47,464 0,324
3epHO MLUeHULbI 86,0 1,244 91,101

2,699 26 Conoma apobnexas | 0,5 50,944 70,986 | 32,992 74,879 0,188 91,101 0,088 2,491
KpynHble npumec | 3,0 34 30 | 80 98,870 0,044 6,946 1,953 0,050 0,069
Ulynnoe 3epHo 8,0 32,992 6,945
Cop menkui 2,0 46,905 1,376
CeMeHa COpHSIKOB 0,5 46,726 0,245
3epHO MLUIeHULbI 86,0 2,559 90,593

2 2,988 26 Conoma apobne- 0,5 51,879 80,436 | 339 758 0,137 90,593 0.100 2,757
1 3,0 34 30 | 80 99,199 | 18 27 0,033 7,3 2,0 0,053 0,078

KpynHble npume- 8,0 33,919 7,282 8 2
o 2.0 47,011 1,480
Llynnoe 3epHo 0,5 46,246 0,275
Cop menkui
CeMeHa COpHSIKOB

Tabnuua 4.17
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PauunoHanbHble NnapaMeTpbl U NoKasaTem qJYHKLI,VIOHVIpOBaHVIFI TPEXPELETHOro 0AHOAPYCHOro Moayns,
OCHaLLEHHOIo nNoCKMMn I'Ip06VIBHbIMVI pPeweTamMn C NpoaoaroBaTbiMm OTBEPCTUAMU, NPU nemequﬁ OYMCTKE 3€PHA NiEHULLbI

(v =24,63%, W =14%)

0T

WcxoaHble AaHHble Kpu- Pabouvne  pasmepsbl | Yactota | MonHota | Coaep- Yuc- MonHoTta Copepxanue | Cxop Qo | Mpoxoa
Mopava | HaumeHoBaHue Copep- | Tepuit | npoaonrosatbix kone6. | Bblaene- |>aHWe B |TOTa | BbiAENEHWS | B OYULLEHHOM | 3€PHOBbIX 3EepHOBbIX
3EPHOBO- | KOMMOHEHTOB KaHue Elog OTBEPCTUI peLeT B | peleT- |HUsS U3 | OYULLEH- | O0uM- | M3 3ePHOBOrO | 3epHe dpakumnii 1 | dpakumii noa
ro 3EepHOBOr0  MaTepu- | KOMMo- d)eK- fApyce, MM HOoro 3EepHOBO- HOM weH- martepuana npwmeceﬁ b], npoxoa an peweta No5
Mmare- Bana HEHTOB B | TMB- moayns | ro 3epHe j- [Horo | npumeceit, % | % oumweHHoro [u N96, Qg
puana Q, 3epHo- HOCTN n,c? MmaTepua- | ro 3epHa 3epHa Ha | kr/(Mc)
Kkr/(Mc) BOM cena- na KOMno- Qo % pewere N92,
Mmare- pauum jro HeHTa by, Kr/(MC
puane aj, | Eo, % | NO5 No6 Ne2 KOMMO- % 3ep- [cop- [3ep- |cop- |Quz |Que |Qnus Qs
% HeHTa HO- HbIX, | HO- HbIX,
€55, % BbIX £ BbIX | Ty
Eom by
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
3epHo nLeHnLbl 90,490 3,227 98,959
1,546 Conoma apo6neHas | 0,500 90,314 | 1,500 2,000 3,200 87,272 0,072 98,959 | 78,766 | 95,679 | 0,723 | 0,317 | 0,067 | 1,374 | 0,044 | 0,061
KpynHble npumecn 4,000 7,927 96,364 0,164
3epHosble npumecn | 3,000 78,823 0,718
Cop Menkui 2,000 96,603 0,077
3epHo apobneHoe 0,005 4,992 0,005
Osctor 0,005 19,686 0,005
3epHo nLeHnLbl 90,490 2,947 98,390
1,804 Conoma apo6neHas | 0,500 84,890 | 1,500 2,000 3,400 69,162 0,173 98,390 | 73,751 90,036 | 0,884 | 0,726 | 0,070 | 1,617 | 0,052 | 0,065
KpynHble npumecn 4,000 7,927 90,292 0,435
3epHosble npumecn | 3,000 73,867 0,8780
Cop Menkui 2,000 94,924 0,113
3epHo apobneHoe 0,005 4,210 0,005
Osctor 0,005 16,845 0,005
3epHo nLeHnLbl 90,490 2,807 98,216
2,062 Conoma apo6neHas | 0,500 83,201 | 1,500 2,000 3,400 73,549 0,148 98,216 | 68,955 | 89,764 | 1,040 | 0,744 | 0,081 | 1,853 | 0,060 | 0,068
KpynHble npumecn 4,000 7,927 90,372 0,430
3epHosble npumecn | 3,000 69,104 1,035
Cop Menkui 2,000 92,781 0,161
3epHo apobneHoe 0,005 3,631 0,005
Osctor 0,005 17,064 0,005
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OkOH4YaHue Tabn.4.17

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
3epHo nLeHnLbl 90,490 2,704 98,045
2319 Conoma apobnetHas | 0,500 81,53 | 1,500 2,000 3,40 78,267 0,121 98,045 | 64,43 | 89,438 (1,190 |0,765 | 0,091 |2,090 |0,068 (0,070
KpynHble npumecn 4,000 7 0 7,927 90,502 0,423
3epHosble npumecn | 3,000 64,536 0,185
Cop Menkui 2,000 90,281 1,216
3epHo apobneHoe 0,005 3,152 0,005
Osctor 0,005 17,884 | 0,005
3epHo nLeHnLbl 90,490 2,772 97,218
2,577 Conoma apobneras | 0,500 75,53 | 1,500 2,000 3,40 45,146 0,303 97,218 | 60,066 | 79,751 | 1,326 | 1,455 | 0,090 | 2,339 (0,076 | 0,072
KpynHble npumecn 4,000 1 0 7,927 80,285 0,871
3epHosble npumecn | 3,000 60,161 1,321
Cop Menkui 2,000 87,472 0,277
3epHo apobneHoe 0,005 2,905 0,005
Osctor 0,005 16,752 0,004
3epHo nLeHnLbl 90,490 2,651 97,067
2,835 Conoma apoBnetas | 0,500 72,00 | 1500 2,000 3,60 51,349 0,268 97,067 | 55,892 79,452 | 1,460 | 1,473 | 0,097 | 2,581 | 0,084 0,073
KpynHble npumecn 4,000 8 0 7,927 80,592 0,855
3epHosble npumecn | 3,000 55,980 1,455
Cop Menkui 2,000 84,356 0,345
3epHo apobneHoe 0,005 2,537 0,005
Osctor 0,005 17,004 0,004
3epHo nLeHnLbl 90,490 2,685 96,915
3,092 Conoma apobneras | 0,500 70,52 | 1,500 2,000 3,60 57,868 0,232 96,915 | 51,913| 79,126 1,590 | 1,494 | 0,108 | 2,818 | 0,092 | 0,074
KpynHble npumecn 4,000 7 0 7,927 80,938 0,839
3epHosble npumecn | 3,000 51,994 1,585
Cop Menkui 2,000 80,971 0,419
3epHo apobneHoe 0,005 2,386 0,005
Osctor 0,005 17,870 0,004
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6j OCHOBHbIX KOMIMOHEHTOB M3 3€EPHOBO-

ro Matepuana Ha pas/IMyHbIX PELETHbIX MOAYNSX, OCHALLEHHbIX rohpUpPOBaHHLIMU
peleTamm, OT yaensHol nogaun () Ha eauHuuy WWpWHLI pelweT u BnaxHoctn W
3epHa MueHnUbl: 1 — ABYXbAPYCHBIN pELLETHbIA MOAYNb; 2 — ABA TPEXPELIETHBIX APYCa;
3- W =13,5%; 4 - W =19,5% ( a,., =3%)
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Puc.4.22. YpenbHas npou3BOAUTENbHOCTb
O pelweTHbIx MOAyneli, OCHALEHHBIX rod-
pUPOBaHHbIMK pelueTamn, B 3aBUCMMOCTU
ot BnaxHoctu W 3epHoBoro marepuana:
1 — oauMH ABYXbAPYCHBIN peLLeTHbIN Mo-
LyNb; 2 — OAHOSIPYCHbIA TPEXpeLLeTHbIN
MOAy”Nb; 3 — ABa OAHOSPYCHbIX TPexpeLueT-

19,5 W,% Hbixmoayns (d, =3%)
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Puc.4.23. V3MeHeHne NOSHOTbI BblAeneHus ‘9bj j-x KOMMOHEHTOB M3 3epHOBOro

MaTepUana Ha pas/IMyHbIX PELUETHbIX MOAYNAX, OCHALUEHHbIX Cele‘/'IHbIMVI NJI0CKNMU
I'Ip06VIBHbIMVI PEWETAMU C NpoAONrOBaTbiIMKU OTBEPCTUAMU: 1- O,U,HOﬂpychIl‘/'l Tpexpe-

weTHbI (L=790 MM); 2 — ABYXbSPYCHbIM YeTbipexpelleTHblid (L=990 MMm); 3 — aBa
OfHOSPYCHbIX TpexpeLeTHbIX (L=790 MM)
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Puc.4.24. HomorpaMma pauuoHasibHbIX NapaMeTpoB U nokasaTenei

d:)yHKLl,VIOHVIpOBaHVIﬂ TPEXPELIETHOro Apyca U3 FOdZ)pVIpOBaHHbIX peweT
anda I'IepBVI'-IHOl‘/'I O4YUCTKM 3€PHa NEeHULbI

Mpoun3BOAMTENBHOCTL [ABYX OAHOSIPYCHbIX MOAYNel CylecTBeHHO
NpeBbILLAET MPOU3BOAUTENBHOCTb ABYXbSPYCHOrO YeTbIPEXPELIETHOMO MO-
ayna (cm. puc.4.22). Tak, ana W =13,5% poCcT Npou3BOAUTENLHOCTM Ha
53%, npu W =16,5% n W =19,5% pocT npon3BoANTENIbHOCTN COOTBETCT-
BEeHHO Ha 90% u Ha 92%.

4.3.8.4. CANP «IMpoekTupoBaH1e QyHKLMOHANbHON CXEMbI
N CTpyKTYpbl CXM>»

C nosuuuii 61104HO-MEPAPXMYECKOr0 METOAA MPOEKTUPOBaHMUS pac-
cMaTtpueaemMas noacuctema CAMMP oxBaTbiBaeT pasfes NpoeKTUpoBaHMS Mo
060CHOBaHWIO bYHKLMOHANBHOM U NpUHUMNMANbHON cxeM CXM BO3AYLLHO-
PELUETHON 3epHOOYNCTUTENBHOM MaLLMHBI HA CTaAMSIX 3CKU3HOMO U TEXHUYE-
CKOro npoekToB. KoHeyHasi ueflb NoACUMCTEMbl — MHOFOMEpPHbIN MapamMeTpu-
YECKMIA aHanu3 U CTPYKTYPHbIN CUHTE3 pauvoHanbHOW (YyHKLUMOHANbHOW U
npuHUMNanbHo cxem CXM.

CTpYKTYpHO-NapaMeTpuYeCcKniA CUHTE3 CTaBUT 3afiauy, peLlaeMble
MeTOAaMM CUCTEMHOrO aHanm3a W CMHTEe3a, No 0bocHoBaHWMIO U pa3paboTke
3(DEKTUBHOCTM HOBbLIX METOAOB MHOrOOMeEpaLMOHHOrO BO3AEMCTBUS Ha
MaTepwvanbl, cpeabl, pa3paboTke NepcnekTUBHBLIX CTPYKTYp U 06pa3uoB Tex-
HWMKM M KOMMJIEKCOB MAalUWH, aHaNM3y B3aMMOAEWNCTBUS pa3fiMyHOro obopy-
[OBaHUSI U KOMMJIEKCOB MPU peanu3auum TEXHONOrMYECKMX NPOLECCOB, UC-
Nnonb3yst METOAbI MOAENMPOBAHMSI.

Llenbto CTPyKTYpHOro CMHTE3a SBNSIETCA ONpeaesieHne CTPYKTYpb,
obbeMa — nepeyHsi TMNOB 3/IEMEHTOB, COCTABMSOWMX 06bEKT, U cnocoba
CBSI3U 3/IEMEHTOB MeX Ay CoboI B cOCTaBe 06bEKTa.

B kauecTBe npuMepa pacCMOTPUM MHOFOMEPHbIA aHanu3 (oueHKa
BAUSIHUS MHOTMX (haKTOPOB Ha wuccnedyembll 06bekT) 3bdeKkTUBHOCTH
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(PYHKLMOHMPOBAHWST  BO3AYLUIHO-PELLETHON 3€PHOOUUCTUTENBHOW MalUWHBI
[NS pa3nnYHbIX COBOKYMHOCTEM YacTHbIX onepauuii, onpeaensomx hyHk-
LUMOHanbHble CXeMbl U CTPYKTYpbl (BapuaHTbl) BP3OM u ontummzauumio ee
OCHOBHbIX NMapaMeTPOB — MapaMeTpUUECKuUin U CTPYKTYpPHbIA CUHTE3 Ans yC-
JIOBUWIA NEPBUYHON OUNCTKYM 3epHa [28].

STanbl peleHns yKasaHHbIX 3aday:

1. ®opMupoBaHue Lenei, 3agad M nokasaTenei oueHku addek-
TUMBHOCTMW (PYHKLIMOHMPOBAHWSI 06BbEKTA MCCNELOBAHUM.

Ljesb — NoBbILIEHNE KAYeCTBEHHBIX MOKasaTenel NpoLeccoB cena-
paLuM 3epHOBLIX MaTepuasnioB B 3€PHOOYUCTUTENBHOM MalUMHE MyTeM Co3-
[JaHns  paumoHanbHbIX 6a30BbIX CenapaTopoB, MOAENMPOBAHWUS  YaCTHbIX
TEXHOJIOrMYECKUX OMepaumin U KX CUCTEM, MapaMeTPUYECKON ONTUMM3ALMM
MPUHATBIX PaLMOHAsbHBIX MHOXECTB YacCTHbIX OmnepaLmii, obecneumsatoLmx
peanu3aumio 3alaHHbIX TEXHOIOMMYECKUX MPOLECCOB C BLICOKUMU TEXHUKO-
9KOHOMMWYECKMMU MOKa3aTensmMu.

3agaya — BbISIBUTb HOBble 3aKOHOMEPHOCTU (PYHKLMOHMPOBAHUS
paccMaTpyBaeMbIX BapUaHTOB MOACWUCTEM 3EPHOOYUCTUTENBHOM MALLMHBI,
060CHOBaTb pauMoHanbHyt0 MYHKLMOHANbHYO CxeMy U CTpyKTypy BP30OM B
3aBUCUMOCTM OT Bapuaumy akTopoB BEKTOPA BXOAHbLIX BO3AEUCTBUIA U On-
TUMU3NMPOBaTb €e OCHOBHbIE MapameTpbl MpWU BbIMO/IHEHUM BCEX MokKasaTe-
nen TexHuyeckoro 3azanus (T3) Ha npoekTupoBaHue BP30OM.

[ns pelueHns nocTaBfneHHOM 3ajaun paspaboTaHa noacucTeMa
CAMNP «[MpoekTnpoBaHue (yHKUMOHANBHON CXeMbl U CTPYKTYpbl BO3AYLUHO-
pELUETHON 3epHOOYUCTUTENBHOW MaluuHbl»  (puc.4.25). 3Ta noacucTeMa
nMeeT 3 YpOBHS.

Ha nepsom wepapxudeckom  yposHe nopcuctembl  CAIMP
(cM.puc.4.25) B MHTepakTMBHOM (AManNoOroBoM) uTepaumoHHOM (noBTOpse-
MOM) pexume CUHTe3npyeTcs (yHKUMOHaNbHAs MOACMCTEMA BapuaHTa WC-
X0AHOW cTpykTypbl NHeBMocenapatopa (MC) BP30OM. KOHCTpyKTOp B WHTe-
PaKTMBHOM pexume B npouecce obueHns ¢ IBM BBOAMT nepBOHaYasibHO
CBOM BapuaHT (PyHKLMOHANbHOM cxeMbl MHeBMocenapaTtopa BP30OM (Bapu-
QHTbl MHEBMOCENAPATOPOB).

B avanorosom pexume ¢ NoMoLLblo 6UbIMOTEKN MCXOAHBIX AAHHbIX
Ans npoekTupoBaHus BP30OM onpefenstoTcs apryMeHTbl BEKTOpa BXOAHbIX
BO37€eMCTBMI (NoJaya 3epHOBOro MaTepuana, ero TEXHOIorM4Yeckue CBOMCT-
Ba).

C noMoublo 6UGNMOTEKM MaTeMaTUUYECKUX MOoAeNen BapuaHTOB
npoLeccoB MHeBMOCenapauuy BblbUpalOTC afekBaTHas MaTeMaTunyeckas

mozenb anst Bapuanta MC, kputepun E @ (cm. [100], BbipaxeHue (11.159))

nHEBMoOCENapaumm n GyHKUMS Lenu:
E ¢ —> Max.
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YpoBens 1

Puc.4.25. CANP «MpoekTpoBaHue (MYHKLUMOHANbHON CXEMbI
W CTPYKTYPbl BO3AYLUHO-PELIETHON 3€PHOOUUCTUTENBHOW MalUUHbI»

(okoHuaHuWe cM. Ha c.110)
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Yposens 3
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BE/IeHHBIX 3aTPaT H NpPH-
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BP30OM
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o6mero BP3OM ua cragun TexHn-
9eCKOro npoexkTa

Konen

Puc.4.25. OkoH4YaHue
(Havano cM. Ha c. 108)

11

0



MapaMeTpuyeckas onTUMM3aumMs (CMHTE3) MapaMeTpoB MHEBMOCE-
napaTopa CUMHTE3NPOBaHHOW (PYHKLIMOHAIBHOWM CXEMbI 1 3a1aBaeMOV TEXHU-

YeCKUM 3alaHMEM Bapuauun BETMYUH apryMeEHTOB BEKTOPOB BXOAHbIX F

(11.180), [28] v ynpaBnsioLLmMxX A (11.181), [28, 27] BO3AEMCTBUIN NPOBO-
[MTCS C UCMONb30BaHMEM COOTBETCTBYHOLLMX MaTeMaTUYeckux mMoaenen (Ha-
npumep, (11.175)-(11.210)), [28], METOAOM HENMHENHOMO MPOrpaMMmUpPoBa-
HUS — METOAOM CKaHWpOBaHWA C orpaHudeHusmMu (bubnuoTteka mMeToaoB
NoucKa 3KCTpemMyMa).

[ns pauuoHanbHbIX NapaMeTpoB paccMaTpuBaeMoi CTpykTypbl MC
(HanpuMep, pacdeTHasi rnybuHa NHEBMOKaHana, KOOpAMHATLI MecTa BBOAA B
NHEBMOKaHan 3epHoBOro Matepuwana (3M), NAOTHOCTb pacnpefeneHvs no-
Jaun 3M no wupuHe nHeBMOKaHana, yron esoga 3M B MHeBMOKaHan, pa-
UmnoHanbHas paboyasi CKOpOCTb BO3AYLIHOrO MOTOKA) MPOBOAWUTCS MHOro-
MepHbIA aHanu3 nokasaTeneil NMHeBMocenapaumu (OLUEHKa BENMYMH apry-

MeHTOB BekTopa B, (11.182), [28] BbixoAHbIX NOKa3aTenen npouecca npu
BapyaLnM BXOAHbIX BO3AENCTBUIA (HanpuMep, Bapuaumm BenvumH nogad Q ,
HepaBHOMEPHOCTb pacnpeseneHns nogaun () Mo WMpUHe NHeBMocenapa-

TOpa, W3MEHEHME TEXHOOMMUYECKUX CBOWCTB WMCXOAHOrO 3€pHOBOrO MaTe-
puana). PacyeTHble BENMUYMHBLI MOKa3aTeneil HasHauyeHUst CpaBHMBAOTCS C
arporiokasaTensimu T3. [py BbINOIHEHUM BCEX 3aAaHHbIX NMokasaTtenei (aa)
CMHTE3MpOBaHHas yHKUMOHanbHas cxema (PC), ee pacyeTHble pauMoHasb-
Hble napameTpbl (CxeMa, Tabnuubl, rpacdmkn) C MOMOLLbIO YEepPTEXHOro aB-
TomaTa (YA) npeobpasyeTcs B rpapnyeckyto JOKYMEHTaUMio, Npu 3TOM pe-
3yNbTaTbl NapaMeTpUYECcKo ONTUMM3ALUMM U MHOFOMEPHOrO aHanu3a nepe-
fakTcs A — BO BTOpPOM MepapxXM4ecKuin ypoBeHb MoAcMCTEMbl (CM.
puc.4.25) ans ncnonb3oBaHUS MpY NApPaMETPUYECKOM U CTPYKTYPHOM CWH-
Te3e BapMaHTOB peLleTHOro Moayns. Mpu HEBLINMOMHEHWUWN YCIOBUIA U arpo-
rokasatenei T3 (HET) CMHTE3MPYeTCS HoBasl MOACMCTEMa NMHEBMOCENapaTo-
pa [0 BbINOSIHEHUS BCEX MoKasaTenen T3.

Ha Bropom wuepapxmyeckoM  yposHe  rniogevictemsl  CAlIP
(cM.pnc.4.25) B VHTEPAKTUBHOM WTEPALMOHHOM pEeXMME CUHTEe3NpyeTcs
dyHKUMOHanbHasA noacucTteMa pewetHoro moaynst (PM) ¢ penutenem 3ep-

HOBOro MOTOKa (43M) ana BP30OM. KoHcTpykTOp, ncnonb3ys 6ub-
iMoTeky BapuaHTtos PM (cm. [28], pnc.11.12, Tabn.11.10) B uHTe-
PaKTMBHOM pexume obLleHus ¢ OBM, BBOAUT NepBOHaYanbHO

CBOM BapwaHT yHKUMOHanNbHOM cxembl PM BP30M. Wcnonb3ysi noanpo-
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rpamMMy «Bubnmnoteka MCXOAHbIX AaHHbLIX [S MPOEKTUPOBAHUSA PELLETHbIX
MOZyNIEN», KOHCTPYKTOP, B AMANIOroBoM ¢ 3BM pexuMe, BbIGUpaeT BeNMUu-

Hbl (UM UX MHTEPBasibl) ApryMEHTOB BEKTOPA BXOAHbIX F u yNpaBnsioLLmX
A P ( cM. [28], (11.198)) BO3AeiCTBUI (HanNpuUMep, pasMepbl peLLETHbIX

nonoteH (TY 23.2.2068-89), cdopMy U MHTepBasbl pa3MeEPOB UX OTBEPCTUN,
LonycTMMble rabapuTbl peleTHbIX Moayne); ¢ noMoLbio 6ubnmotekn Ma-
TEMaTUYECKUX MOZENEeN CUHTE3NPYET afileKBaTHYH MaTeMaTUYeckyto MOAeNb
npoueccoB hyHKLMOHMPOBaHUS CUHTE3UPOBaHHOrO PM, BbIGUpaeT kputepuii

Eqb (cm. [28], (11.175)) v pyHkumo uenn  (cMm. [28], (11.211)).

MapameTpuyeckass onTummsaums (cuHTe3) napameTpoB PM  ans
CMHTE3MPOBAHHOMO B MEPBOM MepapxmMyeckoM ypoBHe noacuctembl CAIMP
pauuoHanbHoro (Ha nepsom stane CAMNP) nHeBMocenapaTopa M nokasaTte-

nen ero dyHKUMOHMPOBaHUs (apryMeHTbl Bektopa B (cm. [28], (11.182)),
MOJHOTA BbIAENEHNS j -X KOMMOHEHTOB 7] ; , KOJIMECTBO U COlEpXaHue j -

X KOMIMOHEHTOB B 3€pPHOBOM MaTtepuane, nocrynatowem mn3 MNMC Ha PM), npo-
BOAMTCS METOAOM HENMHENHOr0 NPOrpPaMMMPOBAHUS - METOZ, CKaHUPOBaHMS
C orpaHuyeHunaMm (bnbnuoteka METOAOB MOMCKA IKCTPEMYMA).

Ona cuHTE3NpOoBaHHLIX pauvoHasibHbIX MapaMeTpoB paccMaTpu-
BaeMoW CTpykTypbl PM (Hanpumep, cxema PM, 4MClO peLUETHBLIX MOJIOTEH,
dopma 1 pasmepbl OTBEPCTUIA peLLeT, KMHeEMaTuyeckme napameTpbl (4acTo-
Ta, amnauTyaa KonebaHwi, yron HakioHa peweT K rOpu30HTY, yros Ha-
NpaB/IeHHOCTM KX KonebaHui)) NPOBOANTCS MHOFOMEPHLIA aHanu3 npowecca

(pyHKLMOHMPOBaHNS PM Npy pasniHbIX BENMUMHAX BEKTOPA BbIXOAHBIX £,

N ynpasensowmx zzlp (cm. [28], (11.198)), BO3AEMCTBUIA, ONpeaensieMbIX

BbIXOAHLIMM MOKa3aTensiMu yHKLMoHNpoBaHus MC, HaaeHHbIMK U3 NepBo-
ro MepPapXMUecKoro ypoBHs (cBsisb A —).

PacueTHble nokasaTtenu dyHkumoHuposaHus PC (11.203)-(11.210),
[28] cpaBHuMBaloTCa C 3agaHHbIMM B T3 Ha npoekTupoBaHue BP30M, npu
BbINO/IHEHUW 3alaHHbIX arporokasaTenei (4a) MAeT BO3BpaT M CMHTE3WNpY-
€TCcs HoBas yHKUMOHanbHas cxema PM (6nbnuoteka BapyaHTOB peLleTHbIX
mozynen). Tak cuHTE3upytoTcs (MapameTpudeckasl onTMMKU3aLms) BCce BO3-
MO>XXHble BapuaHTbl hyHKLMOHaNbHbLIX cxeM PM 1 Bbibrpaetcs Ta, ans KoTo-

poii kputepuii E ¢ =Mmax.
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Mpn HEBLINOSHEHMN BCeX arporiokasatenen (cm. [28] (11.179)),
CMHTE3UpYeTCs HOBasi MoAcucTeMa MHeBMOCenapaTopa M BeCb LMK CTPYK-
TYpPHO-NapaMeTpu4eckoro cuHTesa dyHKUMOHanbHOM cxembl BP3OM nosTo-

psieTCcst A0 YC/IOBWI BbINONHEHNS TpeboBaHuii T3 n E, ¢ =Mmax.

@OyHKUMOHanbHas cxema BP3OM, pauunoHanbHble napametpol MC,
PM, penutens notoka 3epHa v nokasatenu ee QyHKUMOHMpOBaHUS (Tabnu-
ubl, rpadpukn) c nomowpto YA (YepTexHoro aBToMaTa) npeobpasytoTcs B
rpaunyeckyto AOKyMeHTaumio.

Ha tperbem nepapxudeckom yposHe noacuctembl CAMNP ¢ ncnonb-
30BaHMeM OMONMOTEKM [AaHHbIX A1 NPOEKTOB MPUHLMNMUANBHOW CXEMbI
(NCX) BP30OM (BapuaHTbl KOHCTPYKLIMIA 3NIEMEHTOB MPOTOTUMOB, HOBbLIE pas-
paboTkun Ha 6a3e HUP, OKP) B pexxume guanora ¢ OBM cuHTe3mpyeTcs Ba-
pVaHT npuHUMnNuanbHon cxembl BP3OM, M OueHWMBAETCs ee COOTBETCTBUE
3ajayaM W yC/iOBUAM U3rOTOBJIEHNS W 3KCMyaTauum, onpeneneHHsiMm B T3
(TexHnyeckme TpeboBaHus, TexHMKa 6€30MacHOCTM, TEXHONIOMMYHOCTb, 3CTe-
TWKa, SProHOMMKA, IKOHOMUUECKME MokasaTenu). MNpu HEBLINOAHEHUN 3TUX
TpebOBaHWI CUHTE3VPYETCS HOBbLI BapyaHT MPUHUMMMANBHON  CXEeMbl
BP30OM. Wcnonb3ys 61MbnMoTeky UCXOAHOM MHGOPMaLIMM, MOXHO OLEHWBaTb
cebecToMMocTb 1 onToBYIO LieHy BP30OM (npoekTHas oueHka), a Takke npu-
BeAieHHble 3aTpaTbl U NpubbINb OT 3KCN/yaTaumMu BapuaHTa NpoeKTUpyeMoi
BP30OM (cm. [28], (13.8)-(13.10)) n skoHoMuyeckue nokasatenn (FOCT
23728-88, NOCT 23729-88, NOCT 23730-88) (npuBeaeHHble 3aTpaThl, Npu-
6bl1b OT 3KCMyaTaumnM, onToBas LeHa BP3OM (BbiBOAATCS Ha Aucnnei Tab-
Muubl, rpadukn) CPaBHMBAIOTCS C MoKasaTensaMu nogobHbIX MaLIWH Ha PbiH-
ke) [45]. Mpy BbICOKMX 3KOHOMMYECKUX MNOKa3aTeNsiX W MOSIOXUTENIbHOM
peLleHun rpynmnbl MapkeTuHra opMUpyeTCs cucTeMa AaHHbIX (cxema dyHK-
LUMOHanbHas, Cxema npuHUMNuanbHas, TpeboBaHWs K KOHCTPYKUMK, YCIo-
BUWSI, MOKa3saTenn QyHKUMOHUPOBAHUS U SKOHOMUYECKME MOKa3aTenm npoek-
Tupyemoin BP3OM) anst pa3paboTkv Buza OBLLErO Ha CTaauy TEXHWUYECKOro
npoekTa.
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4.3.8.5. MocTpoeHmne yHKUMOHASbHBIX CXEM

Pe3ynbTaTbl, MOMyYeHHblE NPU peleHnn 3aaady no 060CHOBaHMIO
(PYHKLMOHANBHON CXeMbl, SIBNSOTCS OCHOBAHWEM ANsi ee MoCTpoeHus. Me-
TOAbI BbINOMHEHNS cxeM usnoxeHbl B FTOCT 2.701-84.

Ans dyHKUMOHaNbHBIX CXEM U300paXKeHUsl 3N1IEMEHTOB MalUWH He
yCTaHoBneHbl cTaHaapTamu. OBbIMHO cxeMa M3o6paxaeTcs Ha OCHOBe cxe-
MaTUYECKOro pa3pesa C BHELWHWMU O4YEPTaHWSIMU MaLLUHbI, BHYTPU KOTOPO-
ro AaloTcs YnpoLueHHble M306paXkeHust Kaxaoro snemeHTa. [locTpoeHue
(byHKLUMOHANBLHON cxeMbl BbINONHSETC 6e3 cobntoaeHnss Macwtaba, HO C
NpUGMXKEHHBIM YYETOM COOTHOLIEHUI Mexay 3neMeHTamu. Ha dyHkuwmo-
HanbHOM CXeMe YYWUTbIBAIOT M MOKa3bIBAKT MPUOBAKEHHO MPOCTPaHCTBEH-
HOe pacrosoXeHUe COCTaBHbIX YacTeN U UCTOMHUKA ABWDKEHUS.

Mpy BbINOMHEHWUM CXEM NMPUMEHSIIOT YCIOBHbIE rpaduyeckme 060-
3HaYeHWsl, YCTaHOBJ/IEHHbIE B CTaHAApTaX, NPSIMOYrOfIbHUKW, YNPOLLEHHbIE
BHELLHME OYepTaHus 1 HeCTaHAAPTHbIE YCIOBHblE 0603HaYeHusl. MocneaHee
Havbornee pacnpocTpaHeHo B (YHKUMOHaNbHbLIX cxeMax CXM, nockosbky
uMeeTCca oyeHb 6Honblioe pasHoobpasve anemeHTOB M obBpabaTbiBaeMbix
MaTepuanoB U UX KOMGWHaUui. HecTaHAapTHble YCNOBHble rpaduyeckue
0003HaueHusi, NpUMeHsieMble B yHKUMOHaNbHBIX cxeMax CXM, yrnpoLieHHO
OTPaXaKT KOHTypbl paboyero WnM BCMOMOraTeNlbHOr0 OpraHa, 3NemMeHTa
WK COCTaBHOM YacTu. Mpu n306paxkeHUn 0BbIYHO CNeaytoT YCTaHOBUBLLEN-
Cs1 B OTpac/u npakTuke.

Ha ¢pyHKkymnoHanbHol cxeme JO/DiHBI ObITb U306PaXKEHDI:

- BCe pabouune opraHbl B NOCNELOBATENLHOCTM BbINOIHAEMOrO TeX-
Honoruyeckoro npouecca (puc.4.26, cxembl yHKLUMOHMPOBaHWS KOMBaMHOB
3epHoybopouHoro (puc.4.27), kaptodeneybopouHoro (puc. 4.28);

- YacTb (PyHKLUMOHANbHO BCMOMOraTesbHbIX 3/IEMEHTOB, HanpuMep,
paMa, OMnopHble KONeca, ABUraTeb, 3NIEMEHTbI U BEIMUMHBI PETY/IMPOBOK;

- obpabaTbiBaeMblit MaTepuan. s NpocTbiXx npoueccoB obpaba-
ThiBAEMbIA MaTepuarna MoKasbiBaeTCsl YCNOBHbLIMM 0603HAYeHUsIMM, OTpa-
XaloWwmMMKN BK MaTepuana U U3MeHeHMe ero TEXHOMOMMYECKMX CBOWCTB Mo-
Ce BbIMOJSIHEHWS] COOTBETCTBYHOLLMX OrnepaLinid.

[ns nokasa NOTOKOB MatepuasioB C HECKONBbKMMWU KOMMOHEHTaMM
yaobHO ncnonb3oBaTh CTpenoyvHble 06o3HaveHns (puc.4.26-4.28).
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Puc.4.26. Ounctutenb 3epHa cTaumoHapHbii 03C-50/25. Cxema dyHKUMOHAbHas:
1 -kamepa npuemHas; 2-ckenbnepaTtop 6apabaHHbli; 3,4-KaHanbl acnupauMOHHBbIE;
5 - kaMepa ocafoyHas; 6 - 4-gpycHbll TpexpeleTHbIi Moaynb; 7,8 — 3acNOHKM Ansi
M3MEHEeHMs1 CKOPOCTU BO3AYLIHOro MOTOKa B MHEBMOCMCTEMax; O, MNOTepu 3epHa;
€.~ MONMHOTA BblAENEHUS KPYMHbIX NMPUMECeN; B~ COAEpXKaHWe COpHbIX MpuMecel;
Bns- COAEPXaHWe 3epHOBbIX MpumMecel; Vig , Vg - CKOPOCTb BO3AYLIHOMO MOTOKa. YC-
NOBHble 0603HaYveHus:

———ly.  BBOJ 06pabaTbiBaEMOro MaTepuana;

m——  OCHOBHOI MOTOK 3EPHOBOrO MaTepuana;

e d BO3AYLUHbIA NOTOK;

-

| noAaces;
- g . NErkue npuMecn C Bo3ayxom;
- PYPA
NErkue npuMecu;
- x4 "

KpYMHbIE NMpUMecH

115



orT

kad 1
Betoeann, < 7
- 2 =
I i = e
il Tagiid 3 5 5
e o 138 st
seRsid i idpla, . T EF ol
o =
- N _\5 S =z
8 5 Lz o] [r— e
G [ '
- | o i
Veio 12 5 s e .
NSRRI ] Ll [ARENE 2 i .
: s i T
o ;
O o
o “ I
e L . '
Crpucins soca [
= ] e
e =
o 0
EN i
oy o e
13 | Comomeorpec: L
8 KICEK o | Prus vepner n
2. KOMMUECTBO OECTYKHRANMHIEND [TEPCOE 1 9EL 13 | Vmsewareen .
B HPY 30 HAC O T e :
4. TIOTEPH 3A XATKOH IPH YEOPKE IR TTRDS XTE608 HE BOJISE X
A NOJIEOPIAKOM HE SONER ' 19 eten mpyret !
A MONOTWIKOA 15 % 2 | Sruey £}
APOEJIEHME JEPHA KON OCOBRIX. 1%
e 5% =
TIOCONHEHEKA % H
L e =
liSE
| s
= = S Kapespe-Cootwe)

Puc. 4.27. ®yHKUMOHaNbHas cxeMa koMbaliHa 3epHOY60pO4HOro

38



JAN!

2000005 2¢ o)L |

&

£ Naapmug 3nedamop

s

2 lNonomyo 3nebomop
1 llkex uempansHm
4 Wrex Goxobol

5 Unex dokobod

& Komkodobument

7 Kamky onopHee

2 [lex Guckob

2 lnex Buckob

Y
SYRER]

[y

0 flucwu bukonsbogy
# flurky Buxansboou
2 flemex

# Inetiomop Bmopod
% bomboydonumens

5 3kpan

% PeagHenoasuamos 20
7 ex 30dHul

& Tpodcnopmep kobwol
5 Ppyc bepxrul

20 Bunkep

22 Konecu xodobye

4

C

] © eolf]

1°s o T

E‘QU §4‘—

] o <l o€

{1 ".® —
=1; §°. <§

u%

My

i
=ul'aY
= '] <7\ I ] b ;
)T\ ir it ‘:

\

} 1 T—

o1,

==

Puc. 4.28. ®yHKUMOHaNbHas cxeMa kapTodeneybopoyHoro kombariHa

39




Ecnmn 3TO He 3arpoMoXJaeT yepTex, NpeanoyTUTENIbHO CoYeTaHne
[BYX BMIOB YCNOBHbIX 0603HaYeHWi, nepBbldi AaeT MHGOpMauuio o nepe-
MELLEHUN pa3fIMYHbIX KOMMOHEHTOB (HanpuMep, KPYmHbIE, MeKMe npuMecH,
3€pHO), BTOPOM TOYHO YKa3blBAET HaMpaBNneHWe [ABWXKEHWUS Pa3UYHbIX
(pakumii obpabaTbiBaeMoro Matepuana (cM. puc.4.26-4.28). OyHKUMOHaNb-
HYI0O CXeMy PEKOMEHAYETCS BbIMOSIHATL HE MEHee YeM B [ABYX NpPOeKumsX
[NS NPOCTPaHCTBEHHOMO NpeACTaBNeHNS O MalMHE 1 ee paboumx opraHax.

Ha ¢pyHKkynoHanbHoOl cxeme JO/DiHbI ObITb yKa3aHbl:

- reOMeTpUYECcKue, KMHEMATUYECKME M Npu HeobX0AMMOCTU AWHa-
MU4yeckne napameTpbl pabounx opraHoOB U MallWHbI, KOTOpble obecneymsaioT
BbIMOJIHEHWE TEXHOIOMMYECKOro npouecca;

- nokasaTenu, xapakTepusytome obpabaTbiBaeMblli MaTepuarn, a B
CNIOXHBIX MPOLIeccax, CBSI3aHHbIX CO CMELUMBAHWEM, Cernapauueit, CopTupo-
BaHWEM W Ap., BCE KOMMOHEHTbl 06pabaTbiBaeMbIX MaTepuanoB Ha Kaxaow
CTaun U3MEHEHMUS MX COCTOSIHMS, T.€. A0 U Mocne kaxaoro paboyero opra-
Ha;

- BbIXOAHble XapakTepucTuku obpabaTbiBaeMoro mMarepuana LOMK-
Hbl COOTBETCTBOBaTb arpoOTEXHUYECKUM TpeboBaHUAM. XapakKTepuCTUKWU unn
nokasatenu kadectsa obpabaTbiBaeMbiX MaTepuanoB BblpaXaloTcs B Mpo-
LeHTax unm Ko BceMmy Bxopsilemy matepuany (Bxoa 100%) unm Bxoay Kax-
[oro KoMnoHeHTa. B nobom cnydae npu pacyete [OmKHO cobnoaaTtbes pa-
BEHCTBO BCEX BXOLOB U BCEX BbIXOAOB.

Wcnonb3ysa metogonoruto CAMP «[lMpoektupoBaHue dyHKUMOHAMb-
HOW CXEMbl U CTPYKTYpbl BO3AYLUHO-PELLETHON 3€PHOOUMCTUTENBHON MaLlu-
HbI» K 0bwue TpeboBaHus Kk noctpoeHwto PC, MOXHO O06OCHOBaTL M Mo-
cTpouts ®C yHMBEPCANbHON BO3AYLLHO-PELIETHOW MalWHbl (CM. puc.4.26)
NPOU3BOANTENBHOCTbLIO:

npeaBapuTeNbHAs OUUCTKA 3EPHA........o.v.n..s. - 50 T/y;
MEPBUYHASA OUUCTKA 3EPHA. ... eveeeveeeaereeennns - 25 1/y;
BTOpWYHas (CEMEHHAs) OYMCTKA 3epHa......... - 10 T/u.
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4.4, NMocTpoeHne NPUHLMNNAJIbHOW CXEMbI
ob6bexTa NpoeKTMpoBaHus

4.4.1. 3apayum, Ha3HayeHue

Ctpyktypa CXM (KOMMo3uumsl), onpeaeneHHasi npuHUMIMaibHOM
CXeMOWN C oTobpaxeHWeM paboumx U BCMOMOraTesNbHbIX 3/1IEMEHTOB, KOHCT-
PYKUMW paMHbIX, OMOPHbIX 31eMeHToB, paboyero Macta onepaTtopa u T.M.,
[O/MKHa obecneuntb TEXHONMOrMYHOCTb W3rOTOBNEHUS, NPOBEAEHWNE TEXHU-
Yyeckoro 06CnyXX1BaHMS U PEMOHTA, KOHTPO/IMPYEMOCTb, AOCTYMHOCTb W Nner-
KOCbEMHOCTb 3/IEMEHTOB, NPOCTOTY MPMBOAA W YMpaBfieHus, HaLEXHOCTb,
XOpOLLYt0 0630pHOCTb, 6€30MacHOCTb paboThl, 3alUMLLEHHOCTb OT BO3AENCT-
BUIA BHELLHEN cpefibl, TPAHCMOPTabenbHOCTb, KOMMOPTHbIE YCNIOBUS onepa-
TOpY, 3aaHHYI0 MPOM3BOAUTENBHOCTb, IKOHOMMYECKYIO 3(MEKTUBHOCTL U
apyrvie TpeboBaHus.

Mpu cTpykTypHOM cuHTEe3e CXM unu arperata pellaercs psj 3a-
[lay, Hanpas/ieHHbIX Ha obecneyeHne TpeboBaHUIA TEXHUYECKOTO 3aJaHus 1
nonyyeHuss MHboOpMauuM ANs NPOEKTHbIX WM KOHCTPYKTOPCKMX PELEHU.
PelweHne Bcex 3Tmx 3agay no3BonuT 060CHOBaTb MPUHLUMNUAMNBHYIO CXEMY
(NC) CXM wnun arperata (FOCT 2.701-84 «CxeMbl. Bugbl u tunbl. Obwme
Tpeb0oBaHMS K BbIMNOTHEHNIO» ).

MpuHUMNUanbHas cxema npoexkTupyemoit CXM wunu arperata onpe-
fensieT 060CHOBaHHYKO CUCTEMY TEXHWYeCKMx cpeacTs (paboumx opraHos,
MalunH, obopynoBaHMe) C pauMoHanbHbIMKM MapaMeTpaMn U Ux B3anMopac-
NoMIOXKeHNe B MNPOCTPaHCTBE (KOMMO3ULIMOHHOE MOCTpOeHMe), obecneum-
BaloLWKMX BbINOSHEHWE (yHKUMOHMpoBaHna CXM unu arperata B COOTBETCT-
BUM C MX 0BOCHOBAHHOM (hyHKLIMOHANLHOM CXeMOW, onpeaenstowei paumo-
HaNbHOE BbIMOMIHEHNE 33[AHHOrO0 TEXHOIOMMYECKOro npouecca npu MUHKU-
MM3aunM NPMBEAEHHBIX 3aTPaT Ha MX NPOAYKLMIO.

MpyHUMNanbHasa cxema onpegensieT Bua pabounx anemeHtos CXM
W ux onpefensiolime napameTpbl (Hanpumep, 060CHOBaHHbIE pa3Mepbl pa-
604UMx OpraHoB, UX B3aMMOPACMONIOXKEHNE, MapaMeTpbl ABUraTenei), B3au-
MOCBSI3M, KOMMO3ULUMOHHOE MOCTpoeHue, TpeboBaHWs K MpOeKTUpyeMOoMy
obbexTy.

WcxoaHbiMu aaHHbIMKM ans paspaboTku MC asnsetcs 06ocHOBaHHas
®C, nepBUYHbLIA aHanNM3 BO3MOXHOW KMHEMATMUYECKON CXEMbI, CYLLECTBYHO-
e n cosgasaemble no pesynstatam HUP u OKP BapuaHTbl pabounx u
BCMOMOraTenbHblX opraHoB M CXM, XapakTepuUCTUKWM 3SHEepreTuvecKkmx
CPeAcTB, C KOTOPbIMM BO3MOXHO arperatupoBaHue npoekTupyemoit CXM,
TpeboBaHWS TEXHUYECKOro 3aAaHNs Ha NPOEKTUPOBaHWe (HAAEXHOCTb, Tex-
HOJIOMMYHOCTb, IPrOHOMMKA, SCTETUKA, SIKOHOMUYHOCTD).

0O60ocHoBaHuWe MNC — TBOPYECKMI MPOLECC MPOEKTUPOBAHMS CTPYK-
Typbl CXM unu arperata, BK/IYAOLWMIA COBPEMEHHBIE METO/bI CUCTEMHOIO
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aHanusa BapuaHToB MC C UCMOb30BaHMEM PasfINYHbLIX BApUAHTOB paboumx
1 BCMOMOraTe/bHbIX OpraHoB, SHEPreTUYECKUX CPEACTB C NoCseaytowen mx
CTPYKTYPHOM OMTUMM3aLMen (CTPYKTYPHbIA CUHTE3), C UCMO/b30BAHNEM Me-
TOAOMNOMMM CUCTEMBI aBTOMATU3MPOBAHHOIO NpoekTupoBaHus (CAMP).

MoctpoeHne MC — MpoLecc TEXHWYECKOro OToEpaXeHust 060CHO-
BaHHOM CTPYKTYpbl 06bEKTA MPOEKTUPOBAHMA C y4eTOM TpeboBaHWUI CTaH-
aapToB. YTeepxaeHHas MC sBNsSieTC OCHOBHOWM Ansl paspaboTky TexHude-
CKOro NMpoekTa 06bekTa NPOEKTUPOBAHMS.

4.4.2. O6wye NpUHLUMNbI NOAXOAA K CTPYKTYPHOMY CUHTE3Y
obbekTa NpoeKkTMpoBaHus

[nsa nepBMYHOro CUHTE3a BapuaHTa CTpykTypbl CXM unu arperata
M3y4aloTCs BapuaHTbl MalLWH-aHaNoros, U3BECTHbIE WX CO3JaBaeMble MO
pesynstataMm HUP unu OKP paboune n BcnomoratenbHble opraHbl u CXM,
OLEHMBAETCS BO3MOXHOCTb peanu3auum MMu TpeboBaHUN TEXHUYECKOro
3aflaHusi (BbINOSIHEHWE MOKa3aTesnieil Ha3HauYeHWsl, HaAeXHOCTM, TEXHOJOo-
FMYHOCTU, IPrOHOMMKM, ICTETWKWM, CMOCOBHOCTW arperaTMpoBaTbCsl C pas-
JIYHBIMW UNN 33[1aBaeMblMU SHEPreTUYecKMMU cpeacTBamu, obecneveHus
3KOHOMUYECKMX TPeboBaHUI K NPOEKTUPYeEMOMY 06bekTy). PaccMoTpuM 06-
LMe NoaxoAbl K peleHuio psaaa OCHOBHBIX 3aaa4d npoekTuposaHus MNC.

4.4.2.1. OueHka NpoV3BOAMTENBHOCTU CE/IbCKOXO3ANCTBEHHbIX MaLLWH
W arperaTtoB Ha NPOEKTHOM CTaamu

MpoussoauTesibHOCTbIO CXM WM arperatoB Ha3blBaeTCS Mak-
CUManbHblA 06beM paboTbl B YCTAHOBJIEHHbIX eauHULax (Macca MpoAyKTa,
nnowanb M T.4.), BbiNosHseMbli CXM Mnu arperatoM B e€AuHWLY BpeEMEHU
(cekyHaa, Yac) Npy UX pauMoHanbHOM 3KCMNyaTaUMOHHON HACTpOMKke v Mpu
obecrneyeHnn Bcex arponokasaTeniel. PaboTa, BbinosiHeHHass CXM unu arpe-
raToM 3a paccMaTpuBaeMblil Nepuoj BpeMeHu (CMeHa, Mecsil, rof, arpoc-
POK), SIBNISIETCAEr0 BbIPABOTKOV UNN HapaboTKOM.

Mpou3BOAMTENBHOCTL - OAMH U3 BaXKHEMIUMX TEXHUKO-3KOHOMU-
YECKMX W 3KCMNyaTaLMOHHbIX NMoka3ateneil. C e€ MoMoLLblO OnpeaensoTcs
OCHOBHbIE YAeNbHbIE MoKa3aTenn: MaTepuanoémKoCTb; TPYAOEMKOCTb; Ka-
nuTanbHble 3aTpathl U Apyras uH@opMauus, Heobxoaumas Ans pacyérta
3KOHOMMYECKON 3(eKTUBHOCTM HOBOrO arperata wnu CXM. [lpoussoau-
TenbHocTb CXM unu arperaTa nogpasgensercs Ha:

1) Npon3BOAMTENBHOCTL 3a Yac YMCTOro BpeMeHu (6e3 ydyeta CHu-
XeHusi paboyero BpemMeHW AN BbINOMHEHWSI OMEpaUMii, He CBS3aHHbIX C
peanu3aumneit TEXHOIOrMYECKUX OnepaLmii: BpeMsl Ha XOJIOCTON XO4; TEXHO-
norunyeckoe obcny>xuBaHue; BOCCTAHOB/IEHWE arperaTa; nepeesa ¢ nons Ha
none v ap.);
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2) 3KCnyaTaumoHHYI0 NPOM3BOAUTENBHOCTb — peasibHas Npou3Bo-
[OMTENbHOCTb, onpeaensieMasi B KOHKPETHbIX YCI0BUSIX (DYHKLMOHUPOBaHUS
CXM unu arperata no ¢akTuyecku BbINoHEHHOMY 06beMy paboT.

3) pacyeTHyI0 3KCnyaTauMOHHYIO MPOM3BOAMTENBHOCTb, KOTOpas
MCNONb3yeTCs Ha CTaansaX NPOEKTUPOBAHWUS C YYETOM 3aJlaBaeMbIX MapaMeT-
poB 6yayweir CXM unu arperata U C y4eTOM BO3MOXHbIX YC/TOBUIA UX 3KC-
nnyatauuu. Hanpumep, npv skcnnyataumm paboyas WMpUHa 3axBaTa XaTku
MeHbLUE €€ KOHCTPYKTUBHOM LUMPUHBI; YYET CHWXEHUSI paboyero BpemeHu
LS BbINOJIHEHUS OMepaLmii, He CBs3aHHbIX C peanu3aumelt TEXHOMornde-
CKuX onepaumii (BpeMsi Ha BOCCTQHOBJ/IEHWE, BPEMSI Ha TEXHOMOrMyeckoe
obcnyxmBaHve, BpeMs Ha nepeesabl € Noss Ha none v ap.).

PacueTHasi (Ha CTaaMsix NMPOEKTUPOBAHMS) SKCMyaTaLMOHHas npo-
usBoauTensHocte W MobunbHbix  CXM unu arperatoB onpezensietcss u3
BblpaxeHus [13, 28]

W=C-B-V-t, ray, (4.20)
rae B — paboyas wupuHa 3axBaTta; ¥ — paboyas CKopocTb; T - Ko3pduum-
€HT ucnonb3oBaHus pabouero BpeMeHn (t<1); C- ko3thdULMEHT,
CBSI3bIBAIOLLMI PA3MEPHOCTU BEMMUMH, BXOASLUMX B 3TO BbIpaXKeHUe,

ecnu pasmepHoctv B, (M), V, (km/u), To C=0,1.

KoadduumeHT mcnonb3osaHus paboyero BpeMeHu — 3TO OTHOLUe-
HMe YNCTOro BpeMeHu paboTbl CXM unu arperata (BpeMsi BbINOSIHEHUS TeX-
HOJTOrMYEeCKUX OnepaLuii) K NpoOMeXyTKy BCEr0 BPEMEHW, B TeYeHWe KOTO-
pOro OHO 3aMepsnoch (CMeHa, arpocpoK U T.4.).

=2, (4.21)

3nech ¢ , - Bpema yucTo paboTtel CXM wunum arperata B nepvog ar-

POCPOKa, Y; ¢, - BpeMs arpocpoka, u.

[OnnTenbHOCTb arpocpoka 3aBUCUT OT BbINOMHEHUS BUAA TEXHOSO-
rMyeckmx npoueccos (Bcrallka, noces, ybopka 3epHOBbIX M T.4.), NPUPOAHO-
K/IMMATMUYECKOW 30Hbl, B KOTOPOM BLIMOSIHAETCS MPOLIECC, SKOHOMMUYECKOM
LenecoobpasHocTy.

OUuEHKY BeNUYMHBI T C YYETOM TOrO, YTO MAAHOBLIE TEXHOMOMNYe-
CKne 06Cny>xmBaHust U peMoHTbI 6yayT NpoBOAMTLCS BHE NMepvoga arpocpo-
Ka unn B 4acbl, korga CXM wnu arperat He moryT pabotatb (Hanpumep,
[0XAb), PacCMOTPUM AN Pas3/IMYHbIX CXEM OpraHM3auuii B3auMOAENCTBUM
arperatos.

YcpeaHeHHas ana pasnuuHblx CXM 1 arperaTtos, BbIMOSHSIOLMX
pasnunyHble onepauun B pasnUYHbIX NPUPOAHO-KIMMAaTUYECKUX 30Hax CTpa-
Hbl, pacyeTHas BenMuMHa koadduumeHTa 7' MCNONb30BaHMS pabodero Bpe-
MEHM arpocpoka MobusbHbix CXM mnu arperaTtoB AN YC/IOBWIA Neperpysoy-
HOI opraHmM3aumnm ux GyHKLUMOHNPOBAHWUS OMNpPeaenseTCs U3 BblpaXeHus
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T= ! (4.2

1-F 1=Ky Vp-Bp-g-T;  O1-Bylp Sr BZ )

1+ + ) ( =)+

F ~" Ky 10-V,-y-¥ Fep
2)
MpoBeneM aHanu3 BO3MOXHOCTEN obecrneyeHust 3ajaHHOW npous-
BOAMTENbHOCTU. B BblpaxeHun (4.22) K BHELWHWM CYLLECTBYIOWMM WK
3a/laBaeMbiM hakTopaM, KOTOpbIE HE 3aBUCST OT KOHCTPYKLUMIA NpoekTupye-

Mbix CXM unu arperaToB, oTHocsitca g,y , I o’ S T K 4+ @ TaKKe ANINHA

S p - YCPeAHeHHas AmHa pabouero xoga CXM wnm arperatoB Mo nosto,

onpegensilowas BenmunHy F.

AHanu3 BblpaxeHusi (4.22) NO3BONSIET Ha MPOEKTHOM CTaauu oue-
HWUTb BO3MOXHbIE MYTW pOCTa BeUYMHBLI T, @ CnefoBaTenbHO, U BENUYMHBI
3KCNJyaTauMoHHONW NPOU3BOAUTENBHOCTM arperata (4.20) .

[nsa onpeneneHns paunoHanbHbIX BEMYMH T3, V 6’VTP’ Tj
Ha MPOEKTHOW CTaauu HeobXoAMMO CTaBUTb W pellaTh UHXEHEpHble 3aja-
YK, UCMONb3ys anpUOPHY0 MHMOPMaLMIO O MallMHax-aHanorax, pesysnbra-
Tax HUP n OKP u orpaHuyenus, obecneumBarolme BbICOKME KaueCTBEHHbIe
nokasarenm CXM wu arperatoB. B cBS3v C 3TMM paccMOTpuM obLume noaxo-
[bl K BO3MOXHOMY pOCTY Benn4mHbl 7.

HeobxoanMMo CTpeMUTbCSl K pOCTy BenuuuHbl koadduumeHTa F pa-
604UMX X040B, KOTOPLIN 3aBUCKT OT criocoba AswxkeHnst CXM unu arperaTos
no nono (YenHOYHbIW, B CBas, Bpa3Bas, KPYroBOW, AMaroHasbHbIM U Ap.)
[19], BbIGMpaeMbI U3 pasIMUHBLIX YCNOBUIA (TEXHOMOMMYECKUX, HaMpuMep,
nonernocTb ybupaembix 3epHOBbIX, M IKOHOMUYECKMX). HO Ans OCHOBHbIX
CnocoboB ABWXXEHWI BaXKHEMILMM (DAKTOPOM, yBennuuBalowmM F, Ha KOTo-
pbili MOXET BIMSITb NPOEKTUPOBLUMK, SBASETCS YMEHBLUEHWE AAVHbI NYTU e
Bble3ga CXM mnu arperata C KOHUa nonst Ao Hadana nosopoTa (cM. [28],
puc. 8.2), 3aBuCsillee OT KMHEMATMYecKoW A/IMHbI arperata U ero MuHW-
MasnbHOM BEIMUMHBI paguyca NoBopoTa.

YBenuueHue KOMMIEKCHOro nokasatensa HaaexHoctn K, CXM nnm

arperata (cM. [28], rn. 9) npenonpenensieTca onpeaeneHHoON cucTeMom
LeNCTBUI NpU MX NPOEKTUPOBAHUM.
Poct obbema byHkepa V5 1 BenmumHa KoadduumeHTa ero 3anon-

HeHnst W TeopeTuyecKku yBENMYMBALOT koadduumeHT 7, HO Npu 3TOM cy-

LLECTBYIOT U3BECTHBLIE OrPaHMYEHUs: Ha CMeLLeHMe BBEPX LeHTpa Macc Ma-
LUWHbI; AOMYCTUMbIE YyAenbHble AaBNEHUS KONEC Ha none (YNJoTHEHUE Mou-
Bbl konecamm CXM unu arperatoB yXyAwaeT eé CTPYKTYpY M CHWXKAET ypo-
KalMHOCTb, @ TaKKe W3MEHSIET YnpaBfseMoCTb MaluH). Ons CXM, pabo-
TawWwmx Ha ybopke KynbTyp, A8 KOTOPbIX Bbe34 Ha MoJjie TPaHCMOPTHbIX
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MalLUMH MPUBOAUT K MX TPaBMUPOBaHWMIO (HarmpuMep, ybopka X/onka), orpa-
HUUYEHMEM Ha 06beM ByHKEpa MOXKET BbiTb BO3MOXXHOCTb Pasrpy3ku ByHkepa
TOMLKO Ha Kpato nons. [ipyruM orpaHuyeHneM obbema byHKepa MOXET bbiTh
€ro KpaTHOCTb 06lLeMy o6beMy V ;. Ky30Ba TPaHCMOPTHOMO YCTPOMCTBA:

V/Vie =C.

CywectByeT HeO6X0ANMOCTb COMTacoBaHUa 3TUX W APYrUX OrpaHu-
YyeHui Npu 060CHOBaHWUM NapaMeTpoB byHKepa.

PocT BenuuuHbl koadduumeHta W onpenensietca $opmon byHke-
pa, UCMONb30BaHWEM YCTPOWCTB ANl €r0 PaBHOMEPHOro 3arosiHeHus (pac-
npeaenuTenbHbIA LHEK).

CrpemreHre K ymeHblueHUO BpeMenn T, TpebyeT paccMoTpeHms

N pelleHnss KOMMeKca COMOAYMHEHHbIX 3ajady: BpeMs noAbeMa M ornycka-
HMa paboumx anemeHToB CXM OrpaHMuMBatoTCS BO3MOXHOCTSIMW rMapocuc-
TeMbl €€ MexaHW3MOB, X CUNaMW UHepUWW, NpeaonpenenseMbiMn ABUXKY-
MMM Maccamm u ap.; ectb npobnembl B COKpaLLEHUM BPEMEHU Ha NepeBos
CXM un3 pabouyero nonoxeHus B TpaHCMOPTHOE M HaobopoT, npu nepeesae
CXM ¢ nonsa Ha none y3Ko3axBaTHble arperarbl NepeBoasaTCs B TPaHCNoOpPT-
HOE MOJIOXKEHME TOMBbKO C MOMOLLBLIO MEXAaHWM3MOB HaBECKU WU MAPaBIVKM.
[nsa WwMpoKo3axBaTHbIX arperatoB HeobxoaMMO MNpeayCMOTPETb BO3MOX-
HOCTb WMCMOMb30BaHMSI CKNadbiBaloWwmxcs (C NMOMOLLbIO rMAPOCUCTEMBI, Ha-
npuMep, LWMPOKO3axBaTHbIE KYNbTMBATOPbl) MM MEPEBO3UMbIX Ha Creuu-
aNnbHbIX MpULENHBLIX TPAHCMOPTHLIX TeneXxkax (HampuMep, LUMPOKO3axBaT-
Hble XaTKW A/ 3epHOKOMOaNHOB). Bce 3TU 1 apyrve TexHUYecKue peLLeHus

Hanpas/E€Hbl HA YMEHbLUEHNE BPEMEHN T/- )

YnyJlieHMe 3proHOMMYECKMX MokasaTtenei paboTbl onepaTopa
(ynobctBo pabouyero nonoxeHusi, 063op NpMboOpoB KOHTPOSS U yNpaBieHus
MaLUWHOW, OCBELUEHHOCTb paboyero MecTa, AOMYCTMMble HOPMbI LUYMOB,
3arasoBaHHOCTM, Bubpaumii u ap. (cm. [100], rn.10) no3BonsieT npu 3KC-

nnyatauun yMeHblWNUTb A0S0 K4 BpPEMEHU Ha OTAbIX U €CTECTBEHHbIE Ha-

fobHocTu onepartopa.

®opmyna (4.22) MoxeT 6biTb MpUMEHEHa ANsl pacyeTa BeMMYMHbI
K03 uLMeHTa MCnob3oBaHnsa pabodero Bpemenn CXM u arperatoB npwu
OTCYTCTBMM B HUX BYHKepa; Npu 3TOM CrieayeT NpuHSTbL

V,-Bp-g-T
R S B (4.23)
10 * V5 * )/ * \P
[ns cTaunoHapHbIX MAaLUUH B BbipaxkeHun (4.28) npuHumaem
- .B, - T,
1_F:0; M(S_T"'BPZ_]):O' (4.24)
F FCP VTP j b/

Mpun OTCYTCTBMM B 3TMX MaluMHax GyHkepa AOMOMHUTENBHO NPUHK-
MaeM ycnosue (4.23).
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Mpy HanMuMM B CTaLMOHapHOM MaluMHe GYHKEpa, BbIFPY)XaemMoro
rocse 3arosiHEHMUS!, KOIMYECTBO OCTaHOBOK MalUMHbl (CM. [28], BbipaXkeHue
(8.12)),

Qltp
n= ’
Vsrw
roe Ql - NPOU3BOAUTENBHOCTb MallMHbI 3a 1 vac uuncroro BPEMEHU, eCnn

paccMaTpuvBaeTcsl ByHKEP UCXOAHOrO MaTepuana, Wiu BbIXOA rOTOBOW Mpo-
OYKUMW B €QMHULY BPEMEHW, eCNM paccMaTpuBaeTcst GyHKep roToBOW Mpo-
AYKUMK.

Ansa 3Tux ycnosuit BpeMst #, Ha TexHonorndyeckoe obcnyxmBaHne

CXM wnu arperata

t
ty = Oty T,, (4.25)
Vsrw
V, B, gT T
TOrAa B BblpaXeHuu (4.22) BeNnn4nHy Z7p803 3aMeHUM Ha Q1—3 .
10Vsyy Vsry

an Han4yun B CI'aLl,MOHapHOﬁ MallnHE CUCTEMbI aBTOMaTUYECKOIo
ynpasJieHUa BO3MOXXHO

2420, (4.26)

Ecnn Ha ctragum npoektupoBaHns CXM wnu arperat xapakTtepusy-

t0TCA He pabouel WwupuHon B p 3aXBaTa, a NPOM3BOAUTENBHOCTBLIO Q (Kr/c),
TO U3 BbIpaXXeHUs

BpVp-g 1 .0 -
Q=22"P'8 L nonyuum g —300-9-d (4.27)
36000 « r V,-g

3pecb d - KO3hULUMEHT, onpeaensowmin coaepXxaHme Macchl oc-
HOBHOr0 MpoAyKTa B WMCXOAHOM Macce ybupaeMoln cenbxo3KynbTypbl (Ha-

3epHOo o
npumep, ———— ); € — YPOXaWHOCTb, L/ra.
3€PHO + coioma

PacuéT 3kcnlyaTauMoOHHOW NPOU3BOANTENIbLHOCTH
CXM Ha NpoeKTHOM cTagumn

anMep. OI'IpGﬂ,E)'IMTb PaCYETHYIO 3KCrulyaTalMOHHYO Npon3Boan-

TenbHocTb O (Kr/c) u Bbipabotky W B (T) 3@ arpocpoK CaMOXOAHOMO 3epHO-

yb6opouHoro kombaiiHa, paboTalowero C MCMosb30BaHUEM Meperpy304HON
opraHusaumm paboT npu yCrIoBUM OTCYTCTBUSI BPEMEHU OXMAAHWS Neperpy-
304HOro TpaHcriopTa (cm. , [28], n.6.3).

McxonHble aaHHbIe:
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1. lwvpuHa 3axeata xaTkm B, =6 M; pabodyas CKOpoOCTb
V p =6 km/u; obbem byHkepa V ;=6,0 M>; NpoM3BOAUTENBHOCTb 3a Yac
uncroro BpemeHn (0=9,0 kr/c; AnvHa 3epHokoMbaliHa L , =6 M; koaddu-

uMeHT 3anonHenust ByHkepa Y =0,85; TpaHcrnopTHas ckopocTb Vpp =15
KM/4; BpeMsi rnepeBoja 3epHokoMbGalHa B TpaHcnopTHoe (pabouee) noso-

XeHue T]- = 30 c; WwupuHa 3epHokoMbaiiHa BK =3M; BpeMs BbIrpy3Ku

3epHa u3 6yHkepa T’ 3 =0,08 u.

2. nvHa  pabouyero roHa Ha none /£, ,=1000 m; cpeaHee pac-

20,
cTosHue mexay nonsmum S, = 1,2 KM; ABMXKEHWE arperaTa Mo foso 4en-
HOYHOE; cpeaHss nnowaab nonewn F-p =300 ra; cpeaHss ypOXalHoCTb g=
45 u/ra; oTHOWeEHWe 3epHa K cosioMe ¢=1/1; NNOTHOCTb 3epHOBOro MaTe-

3

puana y =700 kr/m .

3. Koa(hdULUMEHT TEXHWUYECKOTO WCrOSIb30BaHWs 3epHOKOMbaliHa
K, =0,95.

4. Bpems arpocpoka ¢, = 150 u.

5. [onsi BpeMeHM, OT BPEMEHM arpocpoka 3epHokoMbaliHa, Ha OT-
AbIX 1 ecTecTBeHHble HagobHocTn onepatopa K , = 0,05.

KoapdmumeHT mcnonb3oBaHus paboyero BpeMeHU MallWH MpoTo-
TWMOB, OMpeaeseHHbIn METOAOM CTaTUCTUYECKOro MporHo3uposanus, 1=
0,7.

PeweHue.
1. PacyeTHas 3KCMyaTaUMOHHas MPOU3BOAMTENBLHOCTL () 3epHO-
KoMbaltHa
o=-wS.1
36 d
roe d — koapdULMEHT, ONpeaenaoLIMin CoaepXKaHNe MacChl 3epHa B X/1eb-
HOW Macce, ANns 3aaaHHon BennunHbl C
3epHO 1
d=—2P"° _ ' _o5.
3epHo + conoma 1+1

PacueTHylo npov3BoAnUTENbHOCTL W onpepenvM ©3 BblpaXEHUs!
(4.20), Torga

1
=01B,V ~T~£~—,KFC.
Q P"P 36 d /

2. KoadpdmumeHT T ncnonb3oBaHus paboyero BpeMeHu arpocpoka:
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onpeaenum BenuduHy koadduumeHta £ pabounx xonos
_ £ oon _ 1000
l oy +O6R+2e  1000+6-39+2-15

=0,974;

R=1,3 By =133=39mM;
e=0,5Lg =0,5-3=15 m.
BenuunHy 7" onpesenum u3 BbipaxkeHus (4.28)
T= ! = 0,660
1-0,974 N 1-0,95 N 6-6-4500-0,08 N 0,1-6-6(12 +60,08 0,05
0,974 0,95 10-6-700-0,85 300 \ 15 6 )07

3. PacyetHas 3KcnnyaTaum01.4Has=| NpOU3BOANTENBHOCTb 3E€PHOKOM-
6aiiHa
4 1
0 =0,1'6'6"0,660" —5— =5,94 . kr/c.
36 0,5

4. Boipabotka W, 3epHokoMbaiiHa

W,=36-0-t, =36"59"150 = 3207,6 T.
OnpepneneHne pacyeTHOW 3KCMJlyaTaLUMOHHOW NPOW3BOAUTENBHO-
cm  Q, (kr/c) n Bolpabotky W, (T) 3a arpocpok CaMoXofiHOro 3epHoy6o-
po4YHOro kombaiHa, paboTarolero no cxeme MpsSIMOTOYHOM OpraHu3auuu

paboTbl Ha yBOpOYHO-TPaHCMOPTHOW onepauun 1 paboTalowero no cxeme
rpynnoBoi opraHusauum pabot, cm. B [28] n.6.1, 6.2.

OueHka npoun3BoaAUTENIbHOCTU
CTALMOHAPHbIX MALUMH U arperaTtos

Ona craumoHapHbix CXM wnn arperatoB NpOW3BOAMTENIbHOCTL -
MaKcuMMasnbHas nogada B Hux obpabatbiBaeMoro Matepuana (Kr/c) npu ux
paLMOHabHOW 3KCMyaTaUMOHHOM HacTpolke W obecriedeHnn mnpu 3TOM
BCEX arporokasarenel.

Mpu 3apaBaeMoil MM pacyeTHoW (Ha CTaauuM NPOEKTUPOBAHWS)
NPOW3BOANTENBHOCTM () ; 33 YaC YMCTOrO BPEMEHM j-W CTaUMOHapHOW Ma-

WWHbI MK arperata WX pPacCyETHYI 3KCrlyaTauMOHHYIO MPOU3BOAUTENb-
HOCTb Qa j onpeaennMm uU3 BblpaXxeHus

0,,=0,;T (4.28)

roe T - BenuumHy koadduUMEHTa WCNONb30BaHUS paboyvero BpPEMEHN Ha-
XOAMM U3 BblpaxkeHust (4.28) ¢ uameHeHnamn (4.29)-(4.34):
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- MpY  Hanuuuu 3arpyxaemoro (pa3rpy)xeHHoro) 6yHkepa € ocTa-
HOBKOWM paboTbl CXM unu arperatoB 6e3 Hanmuus CUCTEMbl aBTOMAaTUYECKO-
ro ynpasnexnus CXM wnun arperatos

T= ; (4.29)
1-K T K
l+z e + K5 o +—2
Vsrw T
- npu OTCYTCTBMM 6yHKepa WM BO3MOXXHOCTM €ro 3arpy3sku Un Bbl-
rpy3ku 6e3 ocraHoBkn CXM

O T;

Vsrw
- MPY HANNYUM CUCTEMbI aBTOMATUYECKOrO YrpaB/ieHMs

I

npOM3BOﬂ,MTeﬂbHOCTb Q/- 3a 4Yac 4YUCTOro BpEMEHU OonpeaenseTca

PacYETHLIM NYTEM MPU HANMYUM MaTEMATUYECKMX MOAENEN, NO3BOSSIOLMX
AAEKBATHO OLIEHMBaTb 3aaHHbIE BEMMUMHBI arporiokasaTenell B 3aBUCUMO-
CTM OT nofauun obpabaTbiBaeMoro Matepuana B CXM munm arperar npu onru-
MU3aLMM MX PaLMOHANIbHBIX MapaMeTpoB.

Mpumep. OueHUM pacyeTHbIM NyTEM MPOM3BOAUTENLHOCTL Q) 3a

YyaC YUCTOro BPEMEHW BO3LAYLUHO-PELIETHON 3€PHOOYUMCTUTENBHOW MalLWHbI
03C-50/25/10 npu o4MCTKe 3epHa MWEHMLbl NPOAOBOILCTBEHHOIO Ha3Ha-
YeHus.

OCHOBHbIE XapaKTEPUCTMKN MaLUWHbI, YCIIOBUS U arpoTpeboBaHus
Ha dyHKUMOHMpOBaHWe npuseaeHsl B [28] rn. 11; 15 (nporpamma SH1_S),
BBOZ, B MPOrpaMMHbIN koMmnnekc IBM ans napameTpuyeckor onTuMmUsaumm
(BbIOOP pauUMOHanbHBIX pa3MepoB OTBEPCTMI Ha peLleTax, YacToTy MX Kose-
6aHuii, pauMoHanbHOM CKOPOCTU BO3AYLIHOMO MOTOKAa B MHEBMOKaHanax)
npuseaeH B [28] Ha puc. 11.27, 11.41.

PacueTHble yHKUMOHaNbHbIE 3aBUCMMOCTM arporiokasatenelt Ha
OUUCTKY 3epHa NLeHWUbl AN (DUKCUPOBAHHBIX TEXHOOrMYECKUX CBOMCTB U
3ajaBaeMoii nofaunm O B BO3AYLIHO-PELIETHYIO MalUMHY NpuBEAeHbl Ha

puc.4.29.
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Puc.4.29. 3aBucmMMocTb BbIXoAa Q3(1) 3epHa MuWeHNLbl, OYULLEHHOrO BO3AYLLHO-
peleTHOM MaLUMHOW, €ro YACTOTbl dno (2), COAEP)XaHUS B HEM 3€PHOBbIX bn9 B)wm
COpPHbIX bc (4) npumeceit 0T noaaum Q MCXOAHOro 3epHOBOrO MaTepuana B MalUMHy

AHanu3 MoyYeHHbIX pe3yNbLTaToB MOKa3blBAET, YTO arporiokasa-
Tenb b,.<1% (b, copepxaHWe B OYMLLEHHOM 3epHE COPHbIX MpUMecel,

mHua 4 Ha puc.4.29) BbINONHAETCS Ans Bcero uHtepsana Q (2,775-11,55

Kr/c). Arporokasarens b 3 <2% (b ;3 -conepxaHne B OUMLLEHHOM 3epHe
3epHOBbIX NpUMecen, NMHUA 3 Ha puc.4.29) BbLINOSHAETCS A1 MaKCUMalb-
Hol nopaumn, obecneumsaiowenn b ;3 <2% - Q= 6,03 kr/c (21,71 T/u).
CnepoBaTenbHO, AJ1S PaCCMOTPEHHBIX YCII0BUI paboTbl BO3AYLLHO-PELLETHON
3epHOOYUCTUTENBHON MalumHbl 03C-50/25/10 e€ npov3BOAMTENBHOCTL 3a
yac uucroro Bpemern Q; = 6,03 kr/c (27,71 7/u).

3aBUCMMOCTb pacquHoﬁ Npon3BoANTESIbHOCTU Q/- 3TON MallWHbI

OT M3MEHEHWsI TEXHONIOMMYECKUX CBOMCTB (CoAep)KaHWe 3epHOBbIX NMpuMme-
cel) UCXOAHOro 3epHa MieHWLbl NpuBeaeHa Ha puc. 4.30. SkcniyaTaumoH-
Hasi NPOU3BOAWTENBHOCTL M BbipaboTka 3a arpocpok 3TOM MalluHbl (4ns
YCNIoBWI  OTCYTCTBUSA ByHKEpa MOCTOSIHHOM Mojayu 3epHOBOro Matepwuana,
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K 77 =0,95; K, =0,05; T(=0,7; t, =500 4) OnpeaensitoTcsi U3 Bbipa)eHMii

(4.34) 1 (4.35):
0y=0,"T, (4.30)

1
T=— =405 005 = %%
+—="+4
095 07
05 = 6,03 * 0,896 = 5,403 Kr/c (19,45 T/u).
BbipaboTka 3a arpocpok

W,=0y - t,=19,45:500=9725,18 T. (4.31)

3,01 344 387

bmm%

Pnc.4.30. 3aBUCMOCTb NPOU3BOAMTENBHOCTY (O BO3AYLUHO-PELLETHON 3epHOOUU-
CTUTENBbHOW MalUMHbI MPU OYUCTKE 3epHa MLeHNLbl MPOAOBOSILCTBEHHOIO HasHa-

YEHUA OT CcoAEpPXaHUA B UCXOAHOM 3€pPHOBOM MaTepuane 3epHOBbIX b np npume-
cen
4.4.2.2. OueHka Maccbl NPOEKTUPYEMON MaLLUHBI

3HaHWe Maccbl NPOEKTUPYEMOI MalLMHbI HeobxoauMo Ans obecne-
YEHWsi arperaTvpyeMocTy, YCTOWYMBOCTM OT OMPOKMABIBAHWS W CroN3aHus
arperaTa Wiu CamMOXOAHOM MallMHbI, pacyeTa AaB/EHUS HA MOYBY, SKOHOMMU-
yeckoro 060CHOBaHWsl, MOArOTOBKM MPOW3BOACTBA. [locrie M3roTOBNEHWS
MallUMHYy MOXHO B3BECWTb, MPU OKOHYaHUM KOHCTPYMPOBaHWUS MHOMME rpa-
(rueckne cucTeMbl aBTOMATMYECKM OMpeaensioT Maccy AeTanelt U cymMMu-
pOBaHMEM - Maccy BCEW MallMHbl. Ha CTaguMm MpoeKTUPOBAHMS 3TUX AAHHbIX
HET W ANS OnpeaeneHusl MacChl MallMHbl MCMOMb3yeTcs MHGopMaums no
MallMHaM — aHanoram. Macca, kak MpaBuio, YCTOMUYMBO KOPPENMPYET C
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npoussoauTenbHocTolo O (ra/u) (MPOMycKHOW CMOCOBHOCTBIO ¢, Kr/C), C
LUIMPMHOM 3axBaTa B (M), mMowHocTtbio asuratenst N (kBT) u apyrumm
OCHOBHbIMW MOKa3aTesIsiMK, KOTOPbIE MOXHO HalTW B TEXHUYECKWX XapaKTe-
pUCTUKaxX MalluH. TOYHble 3HAYeHWsl MoKas3aTeneil MOXHO OonpeaenvTb
TONMbKO MO pe3ynbTaTaM MUCMbITaHUiA, MOSTOMY AaHHble npoTokonoB MUC
camble AOCTOBepHble. OAHAKO 3TU AaHHble AN HOBbIX MalUMH MOryT OTCYT-
CTBOBaTb WM 6bITb HEAOCTYMNHbIMW. Bonee AOCTYMHbI MPOCMEKTHl U CaTbl
¢upmM, 0630pHas MHGOpMaumsa perynspHo nybnukyemas B CrneumanbHbIX
XypHanax. [aHHble NPOCMeKTOB YacTo YKa3blBalOTCs AN YCI0BUM, BAU3KMX
K naeanbHbIM, M NO3TOMY 3aBbILIAIOTCA ANS NPOM3BOAUTENBHOCTM, CKOPOCTH,
LUMpUHE 3axBaTa B peanbHbIX yCnoBuUsX. Macca MallvH Takoke yKa3blBaeTCs
B pa3NMYHON koMnnekTauun. Ha nepBbix cTaausix pa3pabotku MNC oueHky
Macchl 1 NOTPe6NSeMY0 MOLLHOCTb NpoekTupyemort CXM MOXHO MporHo3u-
poBaTb MO OCHOBHbIM Mokasatensam CXM (3agaHHas MPOW3BOAUTENLHOCTD,
pacyeTHasi, Npn obocHoBaHuM PC, WMpKUHA 3axBaTa), UCMOMb3ys TEXHUYe-
CKMEe XapaKTepUCTMKM MalumH aHanoros [48]. Hanpumep, nporHo3Hbie Benu-
UMHbl Maccel M 1 noTpebnsiemoit MOWHOCTU N 3epHOOUUCTUTENBHBLIX Ma-
LUMH MOXHO OUEHUTb MO CTAaTUCTUYECKUM BblpaxeHusam (Tabn.4.18,
puc.4.31-4.34).

Ha cragmsax cuHTesa cTpyktypbl CXM Ansg Kaxaoro BapuaHTa ee
KOMMO3ULMM MAcCy MalluuHbl M NOTpebNsSeMyto MOLYHOCTb MOXHO OLEHWUTb
TOYHEe MO TEXHUYECKUM XapaKTEPUCTMKAM 3dNeMEHTOB, (HOPMUPYIOLLMX
cTpykTypy CXM unu arperarta.
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Tabnuua 4.18
®yHKUMOHaNbHbIE 3aBUCMMOCTM MPOrHO3a PasBUTUSI NoKasaTenei
TEXHUYECKOIO YPOBHS 3€PHOOYMUCTUTENbHbIX MalUWH

Homep HanmeHoBaHue dyHKUMK, YpaBHeHue ans OcratoyHas| Makcumanb-
ypaBHe: eavHULa 3MepeHus onuncanms dyHKLMK avcnepevs | Hasi owmbka
HUs 52 npeackasa-
y HUs
MaluWHbl NPeaBapUTEbHON OYUCTKM
1 Pa3sBuTMe Macchl M, kr Y=189,32810X,0>"0"T g0000BXT 556631 80 | 1987,1380
2 Pa3BuTVe MaTepnanoeMkoctn | Y=182,45990X, 07730 g00UsEIX2 357 17890 | 66,8285
M/Q, kr/(T/4)
3 Pa3BuTUE YCTaHOBOYHOM Y=1,62726+0,138035X,+0,000 1,99709 4,7932
MOLLHOCTK auratenei N, kBt 076 X5
4 Pa3BuTne aHeproemkoctu N/Q, | Y=0,15222&%>"7% 0,00099 0,0934
KBT/(T.4)
Bo3AyLIHO-peLLeTHbIE MALIMHbI MEPBUYHON OYUCTKM 3epHa
5 Pa3Butne maccol M, kr Y=378,40480+74,284228 X>- 384950,150 | 1760,8180
-0,761218X5
6 PasBUTME MaTepUanoemMkocT | Y=184,9050X, 0 Tt gU0Z%2 11673 4570 | 98,7041
M/Q, kr/(T/4)
7 Pa3BNTHE yCTaHOBOYHOI Y=2,04584 X,0-19353 00602 10,8390 9,3409
MoLHOCTU ABuraTtenen N, kBT
8 Pa3BuTne aHeproemkoctn N/Q, | Y=2,05232X, 0B L BRI 10 04136 0,5745
KBT/(T.4)
Bo3AyLHO-peLLETHbIE MALIMHbI BTOPUYHOM OYMCTKM 3epHa
9 PasBuTMe Macchl M, kr Y=2155,9760¢e 7772072 428393,50 | 1719,6840
10 PasBUTME MaTEPUanoeMKocT | Y=469,49380 X0 0e0 09X 754760,770 | 4122629
M/Q, kr/(T/4)
11 Pa3BuTUE YCTaHOBOYHOM ¥=1,09523+1,563991 X>- 9,91914 9,1754
MOLLHOCTK auratenei N, kBt —0,031422X22
12 PasBuTME 3HeproeMkocTy N/Q, | Y=2,487377 X, 2228 P02 17 31347 1,6755
KBT/(T.4)
TpuepHble 6n1oku
13 Pa3BuTMe Macchl M, Kr Y=1582,450e 2 527%21/%2 364227,70 | 1360,4470
14 Pa3BuTE MaTepUanoeMKoCTy Y:31$3é30780)(z'°'°°“19€' 25732,70 495,9617
M/Q kt/(1/4) ooy
15 PassuTune YCTaHOBOUHOM | Y=3,15959¢ 5747 7% 2,16342 2,4907
MOLHOCTU ABuraTtenen N, kBT
16 | PassuTne aHeproemkocTn N/Q, | Y=0,71514X, 00FTAg00BU%2 170 11640 0,5889
KBT/(T/4)
MHEBMOCOPTMPOBaJIbHbIE CTONbI
17 PasButne maccol M, kr Y=411,61680+233,57180X>- | 421801,60 1375,9580
-2,01490X%5
18 Pa3ssutne Mmatepuanoemkoctu | Y=653,66260X 82281,720 802,5135
M/Q Kr/(T/‘-I) 0,797060é),069569)(2
19 PazsuTne YCTaHOBOUHOM | Y=2,00431 )02 L IR 1733 97709 13,5844
MOLLHOCTU ABuratenen N, kBT
20 | PassuTue sHeproemkoctn N/Q, | Y=0,47389&7%705%%2 19,970031 | 15,224159
KBT/(T/4)
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Puc.4.31. MporHo3unpoBaHne TEXHUYECKOro YPOBHS NMoka3saTenei MallmH
npeaBapuTENbHOM OUMCTKU 3epHa OT UX MPOU3BOAUTENBHOCTM Q: a — Macca M Ma-
LUWH;

6 - MaTepuanoeMkocTb M/Q MalvH; B — yCTaHOBOYHAs MOLWHOCTb N ABuraTenei;
r - 3HeproemkocTb N/Q MaLwunH
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Puc.4.32. MporHo3npoBaHWe TEXHUYECKOrO YPOBHS MoKasaTenei Bo3ayLwHo-
peLleTHbIX MaluMH NEePBUYHOM OYMCTKU 3epHa OT UX NMPOM3BOAUTENBHOCTU Q: @ — Mac-
ca M mawuH;

6 - MaTepuanoeMkocTb M/Q MaluH; B — yCTaHOBOYHas MOLWWHOCTb N ABuraTenei;

r - 3HeproemkocTb N/Q MaLwunH
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Puc.4.33. MporHo3npoBaHWe TEXHUYECKOrO YPOBHS MoKasaTenei Bo3ayLwHo-
peLLETHbIX MALUMH BTOPUYHOW OYUCTKU 3€pHA OT MX MPOU3BOAUTENBHOCTU Q: a — Mac-
ca M mawwuH;

6 - MaTepunanoemMkocTb M/Q MaluWH; B — YCTaHOBOYHasi MOWHOCTL N ABUraTenei;

I - 3HeproemMkocTb N/Q MallnH
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Puc.4.34. MporHo3npoBaHne TEXHUYECKOro YPOBHS NokasaTenei MHeBMo-
COPTMPOBAsIbHbIX CTONOB OT UX MPOM3BOAUTENBHOCTM Q: @ — Macca M MalluH;
6 - MaTepuanoeMkocTb M/Q MalvH; B — yCTaHOBOYHAs MOLWHOCTb N ABuraTenei;
r - aHeproemMkoctb N/Q

Mpu oTcyTCTBMM 3aBUCUMOCTEN BUaa (CM. Tabn. 4.18), MOXHO no-

CTPOUTL OfIHY M3 CTAaTUCTUYECKMX 3aBUCUMOCTEN TUNa:
M=F(Q): M=F (q); M=F (B); M=F (N).

PaHee nonb3oBanucb Tabnuuamm CTaTUCTUYECKUX KOIDDULMEHTOB
p Y r ANsl 3aBUCUMOCTEN:

M=pq'; M=pB"

B HacTosllee BpeMs 3T AaHHblE YCTapenu, HO KOMMblOTEpHOe
obecneyeHvie NO3BOMSIET BbINOSHUTL AMMPOKCUMALMIO AAHHBIX, YCTAHOBUTb
BMA KPMBbIX M Ha OCHOBE onpep,enetiHoﬁ CTaTUCTMYECKON 3aBUCUMOCTU
CNpOrHO31poBaTh MacCy NPOEKTUPYEMOW MaLLUHBI.

MpuMep. Ha ocHoBe AaHHbIX Npun.6 cTpoum rpacdvkn M=F(B);
M=F(N) (puc.4.35-4.36). MHorme (OMpMbl UMEIOT CBOI MOYEPK KOHCTPYM-
poBaHus. Hanpumep, koMbaiiHbl hupMbl John Deere umetoT 601bLUytO SHEp-
rOHaCbILLEHHOCTb, LUMPUHA 3axBaTa XaTok KOMBaHOB Sampo paccuuTaHa
Ha 60MbLUYyt0 ypoxaiHocTb (= 8 T/ra); B kombaiiHax Claas MHoro aBToMaTtu-
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K 1 T.4. MNMo3ToMy Ans KOMGaMHOB KaXzaon u3 (MPM CTPOMM OTAENbHbIN
rpacduk, a obuyto KpuUBYHO CTPOMM METOAOM FeOMETPUYECKOro CriaXusa-
HUS.

Ecnm ucxoamtb Ux cTeneHHol 3aBucumocTv M = p B', To ans on-
peneneHns KO3(PMhUUMEHTOB HEOOX0AMMO [Be TOYKW, elle OAHY BO3bMeM
NS NPOBEPKU 3aBUCUMOCTW.

1-9 Touka B= 4,2 M; M = 6400 kr;
2-9 TouKa (4Ns NpoBEpPKM) B= 6,1 M; M = 9650 kr;
3-9 TouKka B=7,5M; M = 11200 «r.

Torpa ypaBHeHWs Anist onpeaeneHuns koadduumeHTos GyayT:
6400 = px 4,2" - In6400 = Inp + rIn 4,2;
11220 = p x7,5 - In 11200 =Inp + rIn 7,5.
BbluTeM M3 BTOPOro ypaBHEHMS nechie1 214 NonyYmMm

In 11200 - In 6400 = r'1 In 4,2 2%, In7.>
n11200-1n6400=rIn7,5-rIn4,2 win 6400 n4.2

nO,D,CTaB}'Iﬂﬂ 3Ha4YeHNE I B NEPBOE YpaBHEHNE, NOSTyHaEM
p=_06400 _ 4505
4’20,968

[ns npoBepkW MOACTAaBUM HaMAEHHblE 3HaYyeHUs B ans AaHHbIX
BTOPOM TOUKM

—>r=0,968,

9650 = 1595 x 4,2%9% _, 9650 ~ 9200.

Owwbka COCTaBNSAET: § — 96509200 _ 4,7% , 4TO ONYCTUMO

9650
16000

15000
14000
13000
12000
11000
10000
5000
5000
7000 =
6000 —
5000
4DDD T T T T T T T T T T T T T T T

I S T . S
HOW HOCTE

Puc.4.35. M3MeHeHne Macchl 3epHOYB60pOYHbIX KOMbaiHOB
B 3aBMCUMOCTU OT MOLLHOCTU

Hacca

o
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Puc.4.36. M3MeHeHne Macchl 3epHOYB60pPOYHbIX KOMbaiHOB
B 3aBMCUMOCTW OT 3axBaTa

Takvm 06pasoM, annpokcumupytowas GyHKLUMS B3aMMOCBS3W LUK-

PVHbI 3axBaTa »aTku npu ybopke B n Maccel M
M = 1595 x B8,

MporHo3upyeMasi Macca koMbalHa knacca [JoH 1500, KoTopblii Npu
ypoXxxanHocTy 60 L/ra JO/MKEH arperaTmpoBaThCs C XaTKol 8 M, coCTaBnsieT
11,9 1, 4TO 61M3KO K peanbHOMY 3HAYEHUIO.

Mpu ucnonb3osaHuu rpadpuka M = F (N) BblbrpaeM ToUKK:

1-9 TOouka N= 100 kBt M; M = 6800 kr;
2-9 TouKa (4ns NpoBepKM) N =133,5 kBt; M = 8850 kr;
3-9 TOuka N =185 kBt; M = 11200 kr.

Annpokcummpytowas GyHKUMS B3aMMOCBA3U MOLLHOCTM ABUratens

N v maccel M
M =133 x N8,

Owwubka npu nposepke O = 2% [porHosupyemasi Macca Toro Xe

KoMbaliHa
M =133 x 235 %% x13 7.

CylLecTBYIOT CTaHAapTHbIE NPOrpamMMbl annpoKCcMMaLmm, MCnosb30-
BaHWE KOTOpbIX MOXeT obecneumtb Bblbop 6onee TOYHOrO napameTpa u
60nbLLUYI0 TOYHOCTb MPOrHO3MPOBAHMS.

B M3 cTyneHT AomkeH Kak MUHUMYM OAHWM METOAOM CNpOrHO3upo-
BaTb MacCy NMpPOEKTUPYEMON MallWHbI, NMPUBEASt UCXOAHbIE JaHHbIE U CChIKM
Ha UCTOYHWMKM MHbOPMaLMK.

4.4.2.3. AHann3 BO3MOXHOCTU arperaTMpoBaHns
CEeNbXO3MALLWH 1 SHEpreTuyeckunx cpeacts (cm. [28, 109])
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CoefiHeHME CENbCKOXO3SAUCTBEHHBIX TEXHOMIOMMYECKUX MalUWH C
WUCTOYHMKOM 3Heprum (3HEpreTuyeckuM CpeacTBOM) nepeaaToqHbIMU U
BCMOMOraTesbHbIMM YCTPOWCTBAMU Ha3blBAETCS CE/IbCKOXO3SIMCTBEHHbIM
arperatoM. Arperatbl, 3HEpreTM4eckUM CPeACTBOM KOTOpbIX SIBSKOTCS
TpakTopbl (OT traction — TSHYTb), Ha3blBalOT MAaLUMHHO-TPAKTOPHbIMH
arperatamu. MOMYMO MALLUMHHO-TPAKTOPHbLIX B CE/IbCKOM XO3SACTBE Haxo-
[ST NpUMeHeHWe arperatbl Ha 6a3e CaMOXOAHbIX MalWH (Hanpumep, KoM-
6aiiHOB), YHMBEPCabHbIX M CMeLMann3npoBaHHbIX CAMOXOAHbIX LLIACCU.

Mo yucny mawmH arperatbl ONpeaenstoT Kak OgHOMAaLIMHHBIE U
MHOroMatuunHHsle.

llo coctaBy MaiumH W 4uCny BBINOMHSIEMbIX OMEpaUMin arperartbl
KNaccuuumpyroT: 04HOPOAHbIE, B KOTOPbIX BCE MaLUMHbLI BbIMOSHSIOT Of-
HY U Ty Xe CeNbCKOXO3SAWCTBEHHYIO onepauuio (Hanpumep, KynbTUBaLMO
WK CEB); KOMII/IEKCHBIE, B KOTOPbIX MALUWHbI BbIMOSHSAKOT 3aaHHYI0 Tex-
HONOrMei BO3AENbIBaHUS KybTypbl MOCNEA0BaTENbHOCTL Onepaumnii (Ha-
npuMep, OCHOBHYIO 06paboTKy MOYBLI, PbIX/IEHWE W BblpaBHUBAHWE); KOM-
6MHMpPOBaHHbIE, B KOTOPbIX MALUMHbI BbIMOSHAT Pa3HOPOAHbIE TEXHOSO-
rMyeckue onepauum no BO3AENbIBAHUKO KynbTypbl (HanpuMep, MOArOTOBKY
MouYBbI, noces, BHECEHWE YA0OpeHWiA U 3aluMTy pacTeHWI 3a OAWH
npoxon); YHMBepCca/IbHbIE, KOTOPble NPUCNOCO6EHbI K Bbl-
MOJIHEHUIO HECKOJIbKUX TEXHONMOMMYECKUX Onepaunii Mo BO3AENbIBaHWIO U
y60pKe CenbCKOX038MCTBEHHBIX KYNbTYp.

o criocoby coeamHeHus (arperaTMpoBaHusi) paboyeil MaluMHbl C
3HepreTMYeckUM CPeACTBOM arperathbl KnaccubuLMpYIOT Kak: rpHLenHsble,
paboure MalmHbl KOTOPbIX UMEOT COBCTBEHHYIO XOAOBYID CUCTeMy, obec-
MeYnBaIoLLYI0 MO3MLIMOHMPOBaHWE paboumx OpraHoB B paboyeM M TpaHc-
MOPTHOM MOJIOXEHUSIX; MOJIyHaBeCHbIE, - pabouve MallMHbl  KOTOPbIX
UMEIOT COBCTBEHHYIO XOA0BYO CUCTEMY, HO OJHOW U3 OMOP KOTOPLIX SIBNSIET-
CSl CLEMNHOe YCTPOMCTBO 3HEPreTUYecKOro CPeACTBa; M3MEHEHWEM BbICOTbI
TOYKM COEAMHEHUS 3TOro CLEMHOrO YCTPOMCTBA 06eCcneymBaloT NO3ULMOHN-
poBaHue pabounx opraHoB B paboyeM W TPaHCMOPTHOM MOJSIOXKEHUSIX; Ha-
BecHble, paboyve MaluvHbl, UMeKLMe COOCTBEHHYID paMy, Ha KOTOPOM
CMOHTUPOBaHbI UX COOPOYHbIE €AMHULbI, HO AJISi NEePEMELLEHNSI U MO3ULIMO-
HMPOBaHUs paboynx OpraHoB MCMOJb3YIOT HaBeCHoe (CrmeuuanbHoe cuer-
HOE) YCTPOWCTBO 3HEpPreTU4eckoro CpeacTsa; MOHTHMpyeMmble, pabouve
MalUMHbI KOTOpbIE HE WMEIOT €AMHON COBCTBEHHOM paMbl, MX COOPOYHblE
€MHWLbI CMOHTMPOBAHbI HAa paMe U HABECHBIX YCTPOMCTBAX SHEPreTUYecKo-
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ro cpeacrsa, obecneymBatoLero nepeMeLleHre 1 no3numMoHnpoBaHme pabo-
YMX OPraHoB.

o pacrionoxernto pabo4ymx OpraHoB OTHOCUTENIbHO MNPOAOSbHOWM
ocu arperaThl 6bIBalOT CUMMETPHUYHbIE I ACUMMETPHUYHBIE.

[To criocoby nosydeHus sHeprm pabouvMmu opraHamu arperarbl
ONpesensitoT Kak: TAroBble; C NpuBoaoM paboumx opraHoB OT Basia oTb60-
pa mowHocrn (BOM) sHepreTuyeckoro cpeacTsa; C npvBoAoM paboumx
OpraHoB OT CO6CTBEHHOro ABMraresis; C NpusoaoM paboumx opraHoB OT
OIMOPHO-XOA0BbIX KOJIEC.

He3aBucmmo oT cnocoba arperaTMpoBaHWs arpoTEXHOJIOrMYeckue,
3HepreTuyeckme, 3KOMOrMYeckme, 3proHOMMYECKME CBOMCTBa arperata cy-
LLECTBEHHO OTAMYALOTCS OT CBOWCTB, BXOAALUMX B HErO MalUMH U TPAKTOPOB.
DKCnNyaTauMoHHblE CBOWCTBA arperata B paboyeM WM TPAHCMOPTHOM rMo-
JIOXXEHUWM MOryT He YyAOBNETBOPSTb arpoTEXHUYECKMM TpeboBaHMSM WK
TpeboBaHusiM 6e3onacHOCTU. [03TOMY MpU NMPOEKTUPOBaHMKM HeobxoamMmo
aHann3MpoBaTb BO3MOXHOCTW arperatupoBaHUs NPOEKTUPYEMbIX CENbX03-
MalLLUVH C HEPreTUYEeCKUMN CpeacTBaMM.

AHanu3 coOTBETCTBUS MPULENHbIX, CLUENHbIX U HaBeCHbIX
YCTPOWCTB CeNbXO3MAalUMH U 3HEepreTuyeckux Cpeacrs. [lpuvuenHble
YCTPOWCTBA ANs1 arperaTMpoBaHusl NpULENHbIX U MOMYHABECHBIX CEe/IbX03Ma-
WMH C 3HEepreTMyeckuMn CpeacTBaMm [AOSMKHbl cooTBeTcTBoBaTb [OCT
13398-82. Twnbl, OCHOBHblE NapameTpbl U pa3Mepbl TArOBO-CLEMHbIX YCT-
poicTB (ckoba Ans NpuUcoeavHEHWs MPULENHBLIX MalUWH, KPOK ANs TpaHC-
NMOPTHbIX OPYAWI, MMAPOKPIOK AN MOSYHABECHbIX MalunH, BOM) aHepreTu-
YeCKUX CpefcTB A0MKHbI cooTBeTcTBoBaTh OCT 3481-79. 310 0becneumnt
COOTBETCTBME PA3MEPOB, HO TOJSIbKO B paMKax TAroBbIX AMana3oHOB dHepre-
TUYECKUX CPeacTB. PasMepbl TAroBO-CLEMHbLIX YCTPOWCTB 3HEPreTUYeckmx
CpeacTB TAroBbIX KnaccoB 0,6 — 2 OT/IMYAKOTCA OT COOTBETCTBYIOLMX pa3me-
pOB 3HepreTnyeckmMx CpeacTs knaccoB 3 — 6 , a 3TW, B CBOIO oyepedb, OT
pa3MepoB TSAroOBO-CLEMHbIX YCTPOMCTB 3HEPreTUYECKUX CPeACTB TSArOBbIX
knaccos 8 u 6onee.

Mpy Ha3Ha4yeHWM arperaTMpoBaHUs CENbXO3MaluWH, TakuMm obpa-
30M, HeobxoaMMO MpPOBEPATbL COOTBETCTBME pa3MepaM TAroBO-CLEMHbIX YCT-
POMCTB 3HEpPreTUYECKMX CPeACTB, HasHayaeMbIX TArOBbIX KSaccoB, a Mo
FOCT 19677-87 “ NO TEXHWYECKON AOKYMEHTAUMM - HanuuuMe 3afaHHOro
TUMNA CLUENHOMO YCTPOMCTBA Y KOHKPETHO Ha3HayaeMbIx MoanduKauuii sHep-
reTM4eckoro CpeacTaa.
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HaBecHble YCTpOMCTBA CEMbXO3MALIMH [OSDKHbI COOTBETCTBOBATb
FOCT 10677-2001 Ha 3agHWe HaBecHble ycTpoictea u TOCT 27378-87 Ha
nepefHve HaBeCHbIE YCTPOMCTBA 3HEPreTUYeckmMx cpeacTs. MNpu 3ToM Takke
Heo6Xx0AMMO Y4YMTbIBATb Pas3numMg NPUCOEANHUTENbHBIX Pa3MEpPOB HaBec-
HbIX YCTPOWCTB 3HEPreTUYeCcKux CpeacTB TAroBbix knaccos 0,6 — 2 n 3 — 6.
HeobxoanMMo Takxke yuuTbiBaTb HEKOTOPbIE KMHEMATUYECKUE pasnnuvs Ha-
BECHbIX YCTPOWCTB KONMECHBIX U MYCEHUYHbIX SHEPreTUYecKnx cpeacTs. Ecnm
B arperaTte npeaycMOTPEHO YCTPOMCTBO BbiCTpocoeauHsioLee (aBTocLenka),
€ro napameTpsbl Ao/mMKHbI cooTBeTcTBOBaThL NOCT 25942-90.

Mpu arperaTtpoBaHWM MOHTUPYEMbIX CEbXO3MalUMH Hanmuue npu-
COeVHUTENbHBIX 3IEMEHTOB JHEpreTUYecKnx CpeacTB M WX pas3Mepbl Mpo-
BEPSIOT MO TEXHWUYECKON AOKYMEHTaUuM, NpeaocTaBnsieMon pa3paboTyunkom
WM NPOU3BOAUTENIEM 3TOrO SHEPreTUYECKOro CPeacTBa.

AHanus cooTBETCTBUA arperata TexHU4YeckuMm Tpe6oBaHu-
AM. ECM y cenbCcKoX03MCTBEHHOM MalUWHBI U SHEPreTUYEeCKoro CpeacTsa
CuenHble MM HaBeCHble YCTPOMCTBA COOTBETCTBYIOT, MpearnosiaraeMbii ar-
peraT MpOBEPSAOT Ha COOTBETCTBUE arpoTpeboBaHUSAM MO AOMyCTUMOMY
YLAENbHOMY [ABMEHWIO Ha MOYBY, KOMEE W LUMPUHE ABWKUTENS, LOPOXHOMY
npoceety, abpucy (KOHTypy) arperata B pabo4yeM 1 TpaHCMOPTHOM MOoXe-
HUSIX.

Hanbonblunii BeC HaBeLWMBAEMOW UM MOHTUPYEMOMN Ha SHEpreTu-
YyecKkoe CPefCTBO MallWHbl  YKAa3blBAETCS B TEXHWYECKOW [OKYMEHTaLMu.
OueHunBaeTcs HaMboNbLLUKIA BEC MALLMHBI MO 3anacy rpy30noAbEMHOCTU LWWH
KONECHOro TpakTopa M MO MpeaenbHOMY CPefHeMy AABEHUIO HA MOYBY.
Hanpumep, npepensHoe cpegHee AaBneHWE Ha CTEPHIO MYCEHUYHbIX dHepre-
TUYECKUX CPeACTB A0/MKHO 6biTb He 6onee 80 kMa, a Ha nawHio — 60 Ka.

OpVEeHTUPOBOYHO MaKCUManbHbIA BEC HABELUMBAEMOW WM MOHTW-
pyeMoW MaLluHbl MOXET BbITb paccuuTaH Afis arperata C ryCeHUYHbIM SHep-
reTM4ecKMM CpeacTBoM:

0=16Lbp-G; (4.32)
C KONECHbIM JHEPreTn4ecknM CpeacTBoM:
0=2Y,+Y,)-G, (4.33)

roe O - HaubonbLUMIA BEC arperaTMpyemMon MalluHbl, Kr; L — AnvHa onop-
HOM MOBEPXHOCTU MyCeHWUbl, CM; b — WwupmnHa rycenuusl, cM; G — Bec
SHEpPreTUYecKoro CpeacTsa, kr; Y; u Y, — npeaenbHble Harpysku

Ha LWWHbI NepefHero M 3aJHero KoJsiec Mpu 3afaHHOM AaB/ieHMM Mo
rOCT 7463-80, kr; O - [OMyCTUMOE BpeMs, Kr/cm2,
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Kones (pacctosiHne MeXxay LIeHTPaMM OMOPHbIX MOBEPXHOCTEN LWWH
M TPaKOB TyCEHWL) SHEpreTM4eckux CpeacTB, MpULUEnHbIX, MoSyHaBEeCHbIX
MallWH, @ TaKXe PacCTaHOBKA OMOPHbIX KONEC HaBECHbIX U MOHTUPYEMbIX
MaWuH B paboyeM MONOXEHUWM [O/MKHbI COOTBETCTBOBATb CXEME MOCaAKW
(YepenoBaHWIO LIMPUH MeXAypsani) obpabaTbiBaeMoi Ky/bTypbl Ha Mpo-
nawHbIX onepauumsx. MNpeaensl perynnpoBaHUs KONewW, pacCTaHOBKW OMop-
HbIX KONEC AOSMKHbI OXBaTbIBaTb BCE PEKOMEHAyeMble CXeMbl NOCaaKN Kynb-
Typ. WuprHa onopHOM NOBEPXHOCTM KOMEC WM MyceHWL AO/MKHA obecneyu-
BaTb YCTAHOB/IEHHblE arpoTpeboBaHMAMM LUMPWHBLI 3ALUMTHBIX MOSIOC MpU
PEKOMEHAYEMbIX TEXHOSIOTMEW MEXAYPAANSMU.

PaccTosiHMe A0 MOYBbLI OT HWXKHEW TOYKM SHEPreTUYecKkoro CpeacT-
Ba W MallWHbl B TPAHCMOPTHOM MOJIOXeHUM (AOPOXHBIN NPOCBET) y arperata
He MoxeT 6biTb MeHee 0,35 M, B paboyeM nonoxeHun — B COOTBETCTBUM C
arpotpeboBaHMAMM Ha BbINONHsSEMbIE onepaunn. Hanbonbluas BbicoTa arpe-
rata B TPQHCMOPTHOM MOMIOXEHUW He A0SKHA npeBbiwaTh 4,5 M. Ha arpera-
Tbl, paboTalolme B cagax, BUHOrpagHuKax, nocagkax XMens, UHbIX BbICOKO-
pOCnbIX KynbTypax, arpoTpebblBaHns HakNaabIBAOT AOMNOSHATENbHbIE Orpa-
HWYEHMS MO KOHTYpYy B paboyeM M TPaHCMOPTHOM MOSIOXKEHUsX. Ana npo-
BEPKW COOTBETCTBUS arperatos arpoTpeboBaHusM Mo AOPOXHOMY MPOCBETY
N KOHTYpPY BbIMOSIHAIOT NpoyepuMBaHue arperata B paboyem v TpaHCMOpT-
HOM MONOXKEHUSIX.

Ob6ecneyeHne yCTOIMYMBOCTH arperara.

YCTOMUMBOCTL arperata SIBNISIETCA MEPBOCTENEHHLIM YC/0BUEM €ro
6e30mnacHoi paboTbl. MoTepsi YCTOMUMBOCTM MPUBOAUT K OMPOKUALIBAHMIO,
noTepe ynpaefisieMOCTU WM CMON3aHWIO arperaTta Mo CKIOHy penbeda C
KaTacTpon4EeCKMMM NOCNELACTBUAMM.

Arperatbl NpOBEPAIOT HA YCTOMYMBOCTb B PaboyeM W TPaAHCMOPTHOM
NonoXeHnn u Npu nepesoge u3 paboyero B TpaHCMOPTHOE.

TpaHcniopTHoe nosoyeHue. Npy TPaHCMOPTUPOBAHNM TSXKECTb
MaLLWHbI CO3AQET OMPOKMAbIBAOLWMIN MOMEHT, KOTOPLI HaJO OrpaHUYMBaTD.
[nsa npoBeaeHns1 pac4ETOB HEO6X0AMMO onpeaensTb Ha CTaauu NPOEKTUPO-
BaHMS1 CPEOHIO Maccy MaluHbl my . E€ onpegenstoT npubnvmkEHHO no
LUMpUHe 3axBaTa. [Ns 3TOro 3afaloTcsl yaenbHOW MaTepuarioeMKOCTbO Gy
MallWHbl Ha OAWMH METP WMPWHBI, AOCTUraeMbIi 3aBOAaMM — Mpou3BoaMTE-
namu; Toraa mMacca MalMHbI:

My=quB .

YCTOMUMBOCTL arperata Npu TPaHCMOPTUPOBaHUM MPUHSTO NpoBe-
PSiTb B TPEX CaMbIX THKENbIX CTyYasX:

- NpoAO/bHAs YCTOMUYMBOCTb MPOTMB OMPOKUALIBaHWS NpU  ABMXXE-
HWS arperata BBEPX MO CKJIOHY;
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- ronepeyHasi yCTOMYMBOCTb NPOTMB BOKOBOrO OMPOKMALIBAHUS Ha
CKoHe penbeda;

- CMoN3aHune arperata npu ABMXeHUU nonepék CKIoHa penbeda.

[IpososibHas ycrordnBocTb.  PacyéTHble CxeMbl Anst NMpoAOSbHON
YCTOWYMBOCTW pasfiMyHbl A/1st KONECHOrO TpakTopa (puc. 4.37, @) U ryceHuy-
Horo Tpaktopa (puc. 4.37, 6).

McxoaHbiMM - flaHHBIMM - SIBASIOTCS  Macca MalliuHbl M MaccoBO-
reoMeTpuyecKkre NapaMeTpbl TPAKToOpa M MallWHbI B arperare.

MpoaonsHoe onpokuabiBaHNE KONECHOMO TPaKTopa BO3MOXHO BOKPYT
To4kM O (cM. puc. 4.37, a). YcroBue ycToMUMBOCTH TPebyeT 4Tobbl ONpoKu-
[bIBaOLLMIN MOMEHT Mg He MpeBbllLan CTabunmsnpyrowmii MOMeHT Mc :

Mc 2 Mo, (4.34)

MOMEHTbI BblpaXaloTC Yepe3 MaCcCOBO-reOMeTpUYECKMe napaMeTpsbl
arperara:

Mc=Gr a cosa,;
Mo=Gr h sina + Gu b cosa + Gw H sina
Ycnosue yctoumsocty (4.34) NPUHUMAET BUZ OrpaHUYeHUst Ha Maccy
MaLLWHbI:
Gm < Gy (a cosa - h sina) / (b cosa + H sina)
WK OrpaHUYeHniA Ha yron nogbéma penbeda nons:
tga < (GTa'GMb)/(GTh + GMH) .

3agaya NpoOEeKTUPOBLUMKA COCTOWUT B 3TOM C/lyyae B TakOM pa3me-
LEHMN LIeHTpa TSHKECTU MallMHbI, KOTOpoe obecneumBaeT 3agaHHOe 3Haude-
HWe NpeaenbHOro Yria OnpoKUAbIBAHUS.

lpoBepka ynpasnsemocty arperara. ONpOKWUAbIBAOWMIA MOMEHT
CHWXAET Harpy3Ky Ha rnepeaHio OCb U arperaT MOXET MoTepsATb yrpasnse-
MOCTb paHblUe, YeM ONPOKUHYTLCS.
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L
2

6)
Puc. 4.37. PacuéTHas cxema Ans NPOAONbHON YCTOMYMBOCTM KOMECHOro (a) u ryce-
HUYHOro (6) TpakTopa MpuW 3aAHel HaBecke MalluHbl: Gr - BeC TpakTopa; Gm - Bec
MawwuHbl, hy; hm, @, am - KOOpPAMHATHI LEHTpa TSHXKECTU TPaKTopa M MalluHbl; Z4 —
Harpy3ka Ha oCb nepefHero (pyneBoro) Koneca- peakums ornopHOW MoBepxXHOCTU; Z7%
- Harpy3ska Ha ocb nepeaHero (pyneBoro) Koneca; o - Yron onpokuabiBaHUs

YNpaBnsieMoCTb KONECHOTO TPaKTOpa C HABECHOM MAlLMHONM BO3-
MO>XXHa, €C/IM CTaTU4ecKasl Harpyska Z', Ha NepeaHIol ocb TpakTopa, yAep-
XMBAIOLLErO HABECHYIO MalUMHY B TPAHCTMOPTHOM MOJIOXKEHMM, COCTaB/ISET
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He MeHee JOoNyCTUMON A0MM Ny CTATUYECKOM Harpysku Z'o Ha 3Ty e 0Cb
TpakTopa 6e€3 HaBeCHOW MaluHbl, T.e. Z's > Nmn Z'0 (cM. puc. 4.37, a).

3HayeHne Ny, onpeaensieT 3asof — NPOM3BOAWTENb TpaKTopa.
O6bI4HO 3HaYeHue Nmip = 0,5...0,7 B 3aBMCMMOCTM OT KOHCTPYKLMM TpaKTopa
1 Buga paboT, B cpeaHeM Nyin = 60 %.

Harpyska Ha nepegHve konéca 4yepe3 MacCOBO-reOMeTpudeckue
napamMeTpebl arperara:

= [(Grar' GMaM) coso - (Grhr-/' Gy hM) ana]/L . (435)

Harpy3ky Ha nepegHtoio ocb 6€3 MallnHbl Z'ho MOXHO MoJlyyaTh Nno
37O xe dopmyne, npuHmuMast Gy = 0.

C nomoLwbko BbipaxxeHus (4.35) ycnoBue yCTOMYMBOCTH:

Zf4/2140 2 Nmin

BbIPAXaloT Yepe3 MacCOoBO-reoMeTpuYecKue napameTpbl arperata u npoBo-
OAT pacyér.

[ns cnyyas OTCYTCTBMSI YKIOHa penbeda nons a=0 ycnoswe yc-
TOWYMBOCTM NPUMET BUA:

GMaM/GTaT < 0,4

CnepyeT OTMETUTb, YTO YCIOBUS YNpPaBnseMOCTU KONECHOMO TpaK-
Topa 6onee XECTKME YeM YCNOBUS ero NPOAOSIbHOM YCTONYMBOCTY.

Mpu onpeaeneHuM NPoAOSIbHOW YCTOWYMBOCTU rYCEHNYHOIO TpaK-
TOpa NpyV TPaHCMOPTMPOBAHWN HABECHOW MalUMHbI OrPaHWYMBAOTCS Orpe-
[leneHneM pacctosiHus ¢ (puc. 4.37, 6) OT cepeanHbl OMOPHOW NOBEPXHOCTU
ryceHuvL 0 cneaa LUeHTpa MacC Ha OMOPHYHO NIOCKOCTb.

YCcnoBust NpoAosibHOM YCTOMYMBOCTM M YNPaB/sSeMOCTU TpakTopa
NPUHUMAIOT BUA:

c<01671L, (4.36)
roe L - AnvHa onopHON NOBEPXHOCTM ryceHuubl. Mockonbky u3 puc.4.37, 6
c=1-ap

|- [GT ar- GM aM] / [GT + GM] < 0,167L

lonepeyHasi (6okoBasi) ycTouumBocTb. Tpy ABWXKEHUM arperata Mo
CKJIOHY C MOBOPOTOM BO3MOXHO OOKOBOE OMpOKMAblIBaHWE arperata U ero
6okoBoe crnonzanue (puc. 4.38). 3agaya COCTOMT B OMpeaeseHun Koopaw-
HaT LeHTpa TSHKECTU MallWHbI, NpefoTBpallaowmx 60KOBOE OMpoKuabIBa-
HMe W BBEAEHWE OrpaHWYEHWI Ha CKOPOCTb ANs NpeaoTBpaLleHust Crossa-
HUSI.

YcnoBue ycToMumBoCcTM Ha GOKOBOE OMPOKMAbIBAHWE OTHOCUMTENBHO
Toukn «O» aHanoruyHo ycnosuio (4.34).
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Puc. 4.38. PacuétHasi cxeMa NpoBEpKM MOMEepeYHoN YCTOMUMBOCTU: Gr - BEC TPaKToO-
pa, H; Gy - Bec MawwuHbl, H; A - koopavHaTa UeHTpa TSHXKeCTVM MalluMHbl U TPaKTopa,
M; rae Pyr - cuna uHepummn TpakTtopa, H;  Pyv — cvna vHepumu MawuHel, H; R -
paauyc noBopoTa, M (MWUHMMasbHbIA, AOMYCTUMbIA TEXHUUYECKOW XapaKTEPUCTUKOW);
V- ckopocTb ABWXeHWs, KM/Y; B —Kones, M; [ - yron Kocoropa ; ¢ - KoadduumeHT
cuennieHns Konéc ¢ noYBoi

BblpaxkeHUsi MOMEHTOB 4epe3 MacCOBO-reOMeTpUYecKkMe napaMeTpsbl
arperara:
Mc= V2 (Gt + Gy ) B cospB;
Mo= Gr h sinp + Gy H sin + (GyH + Gr h )V?/ gR.
Ycnosue yctoumsocty (4.40) NPUHUMAET BUZ OrpaHUYeHUst Ha Maccy
MaLLWHbI:
Gw < (2 Gy B cosB — Gy hsinB - Gr h V?/gR) / (H sinB + H V?/gR -12 B
cosp)
WK OFpaHUYEHUIA Ha BbICOTY LIEHTPA TSHKECTU MaLLMUHBbI:
H < (2 (Gr + Gy) B cosB — Gt h sinB - Gr h V?/gR) / Gy (sinB + V?/gR).
YcrioBue ycToiumBoCcTy NpoTUB Crio/I3aHus C KOCOropa:
Fnon < FCLlI
rae Fnon — nonepevHas cuna, Bbi3BaHHas BECOM arperata W cunamu uHep-
unn;
Fron = (Gr + Gw) (sinB + VZ/gR)l
F.y— Ccvna cuenneHus konéc arperara C No4Bou
Fey = @ (Gr + Gu) cosB ,
rae @ — ko3pdULMEHT cuenneHus.
Pa3BEpHyTOE yCnoBKe NonepeyHoln yCTOMYMBOCTH
(Gr + Gp) (sinp + V¥/gR) < @ (Gr + Gy) cosp
unm
(sinp + V¥/gR) < ¢ cosp,
OTKyAa YCNOBMWE OrpaHUYeHns CKOPOCTU ABMXKEHUS:
V2 < gR( cosp — sinB).

M3 3TOro HepaBeHCTBa CreayeT BbiBOA O HEO6XOAMMOCTU MpuU pas-
paboTke MPUHLMNUANBLHOWM CXeMbl MalUMHbI 0BecrneynTb HalaeHHoe 3Haue-
HMe BbICOTbI pacronoxeHns LT mMaluHbl M BBECTU B PYKOBOACTBO MO 3KC-
nayaTaumm Ha MallMHy OrpaHUYeHNUsl TPaHCMOPTHOM ckopocTH V.
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B paboueM rosioxeHnyn NpoBEPSETCA CTAaTUYecKass YCTOWYM-
BOCTb TpaKTopa.

McXoaHBIMM AaHHBIMU ABMSETCS CUMa COMPOTUBIIEHUS MalLWHbI P,
KoTopas TpebyeTcst Ans eé paboTbl U MAcCOBO-reOMeTpUYECKUe napameTpbl
TpaKTopa.

Cuna conpoTvBreHns P onpeaensietcs cUnoBbIM pacyéToM Mallu-
Hbl, KOTOpbI/i O6bIMHO MpeaLecTBYET NPOBEPKE HA YCTOWYMBOCTbL . Pacuér
NPOBOAWTCS MO YCNIOBMSIM PABHOBECMS BCEX CUJT, MPUMOXEHHBIX K MaLLVHE.

ar

6)
Puc. 4.39. PacuéTHasi cxeMa Harpysok arperaTta ¢ paboTatoLleii MalmHoi (a) u ryce-
HuyHoro TpakTopa (6): r’k’r’k” — paanycel KONEC NnepeaHero v 3agHero CooTBETCT-
BEHHO; X% .= Za, u X3 = Z” - CONPOTUBNIEHNE NepeKaTbIBaHWUIO NepeaHnx v 3aj-

HUX KONIEC TPAKTOPA; o - Yrofl HAKJIOHA K FOPU30HTY CUnbl P

146



PacuéTHasi cxeMa CTaTUYECKOW YCTOMUMBOCTU KONECHOMO TpaKTopa
(puc. 4.39, a) yunTbiBaeT BeC TpakTtopa G, cuny conpotusniexust P, npwuno-
XKEHHYIO Ha KpIOKe WM HaBecKe TpakTopa MoA Yr/ioM a K FOPU3OHTY WU
OMNOPHblEe peakumMn KONec . Z'a n . Z"5, NpUIOXeHHbIE HA PacCTOSHUM Jr OT
OMOPHOM TOUKM Konéca.

BHauane onpenensitoT Harpy3ky Ha nepeaHue konéca Tpaktopa .
Z's VI3 YpaBHEHUS MOMEHTOB CW/, AEUCTBYIOWMX HA TPAKTOpP, OTHOCUTESbHO
TOYKK 0 :

70— Gr(ar - H”x’)_ Pp
o Lrul -7
roe r’ v rae r'y r'x — paguycbl KaueHust Konéc Tpaktopa; p - naeyo cunbl P
oTHoCHTENbHO T. O.

3aTeM no 3Ton e dopMyne onpeaensitoT Harpysky Z'axo Ha nepea-
HMe Konéca TpaKTopa npy OTCYTCTBMM MalumMHbl, T.e npn P =0.

YcnoBue ycToMuMBOCTM TpebyeT, uTobbl npu paboTe C MaluMHOM
3Ha4YeHMe HarpyskuM Ha nepegHue Kosieca TpakTopa COXPaHsNoChb He MeHee
[OMYyCTUMOrO 3HAYeHusi, HeobxoauMMoW Ans obecnevyeHus ynpaBfSEMOCTU
TpakTopa.

I

Z'nol Z'a Z Nrin

3HayeHre Ny, onpenensieT 3asof — NPOM3BOAWTENb TpaKTopa.
O6bI4HO 3HaYeHne Nmin = 0,4-0,6 B 3aBUCUMMOCTM OT KOHCTPYKUMM TpaKTopa
1 Buga pabor.

Ecnv nonyyeHHble 3HayeHus Z'y n Z”p He obecneumBatoT ynpas-
NSIEMOCTU UM AOSDKHOrO CLEN/IEHNsI C MOYBOM 3aZiHWUX KOJSIEC TpaKTopa, TO
Heo6X0AMMO M3MEHUTb TOYKY MPWIOXKEHUS W HanpaefieHue Cunbl Taru P.
STO MOXeT 6biTb AOCTUrHYTO M3MEHEHWEM MOJIOXKEHMS OMOPHOrO Koneca
MaLLMHbI UM KOHPUIypaumm MexaHM3Ma HaBECKM.

Ons ryceHnyHoro TpakTopa (puc. 4.39, 6) 06 yCTOWYMBOCTM B
paboyeM pexxume CyasT MO CMELLEHUIO LIEHTPa AABNEHUS ay.

YcnoBue yCcToM4mMBOCTH:

a,=Il-(ar—x) <0,167 L (4.37)
rae X - CMeLLeHne LieHTpa TSXKeCTU arperarta
_ P(a;sina +hcosa)
G, +Psina

YcroiiunBocTb npm nepesoge MawmnHbl U3 paboyero nosio-
JKEeHHs1 B TPaHCNopTHoe. /IHorga BO3HWKaeT HeobxoAMMOCTb MPOBEpPUTH
YCTOMUYMBOCTb MPU NEepexodax Mexay pexumamu, HanpuMmep, npuv Bbirnyo-
neHun paboumnx opraHoB No4BO06pabaTbiBalOWLMX MALLIMH B KOHLE roHa. MNpu
noabéme paboumx opraHOB Kpome Beca MalluHbl Gy NpeogoneBaeTcs Bec
NIacToB MoYBbl, NMOAHUMAEMbIX MALUMHOW, W COMPOTMBIIEHNE OTPbLIBY 3TUX
nnacrtoB Gs,: ANs HaBecHOM MaluHbl Gz = (0,3 - 0,5) Gy, Ans npuuenHon
Gs; =(1,5-2,0) Gw.

147



CuuTaercs, 4To Npu noabeMe paboumx opraHOB CyMMapHasi cuna
ConpoTMBNEHUs R paboumx opraHoOB, OCTAETCS HEM3MEHHOW MO BENWUYMHE, a
yron eé npunoXxeHus Y MeHsietcst. Mo AaHHbIM AMHAMOMETPUPOBAHMS:

Yy=0¢+86,
roe 0 = arctg (Vz/Vx); Vz- - ckopocTb nogbemMa MaluuHbl; Vy,. - CKOPOCTb eé
NOCTYNaTe/lbHOrO ABWMKEHUS.

3TN M3MEHEHUS Harpy3oK TPebytoT 3aHOBO MPOBECTM HOBbINA CUIIO-
BOW pacyéT M onpeaenuTb HOBYIO cuniy P, @ 3aTeM UCMOSb30BaThb YC/IOBUS
YCTOMUYMBOCTU A5 paboyero pexmma KoNECHOro arperara WM ryceHMYHoro.
Pacyétbl Ha YCTOMUYMBOCTb arperaTa NpoBOASAT MO TEM YC/IOBUAM ero pabo-
Tbl, KOTOPbIE UMEKOT MECTO KOHKPETHO A1t NMPOEKTUPYEMOro arperara.

OueHKa CKOpPOCTU ABWXXEHUA arperarta. [lis arperatos, yaoB-
NETBOPSIOLUMX arpoTpeboBaHUAM U TPeboBaHUAM YCTOMUYMBOCTM, PacCUMTbI-
BalOT MPUBNN3NUTENBHYIO, OPUEHTUPOBOYHYIO pabouyto CKOPOCTb ABUXKEHMS,
HeobxoaMMylo Ans oueHkuM 3cdeKTMBHOCTY arperata. OpUEHTMPOBOYHas
pabouast CKOpOCTb arperaTta pacCuuTbIBaEeTCS 3aBUCUMOCTbIO [28]

Vp<(-y) Ne= Mo —
Pkp + (Gt + Gm)(f cosa +sinar)
roe Vp - pabouasi ckopocTb arperata, m/c; y — ponyctumblii KMNJ 6ykcosa-
Hust arperata (8o 0,15); o — npepenbHbIli yron paboTsl arperata,
rpapychl; Pkp- Tsira 3HepreTudeckoro cpeacTea, kH; Gt — Bec aHep-
reTudeckoro cpeactsa, kH; Gm — Bec 3anpaBfieHHOW arperatupye-
MOV MalLmHBbI, KH; f'— Ko3ddULMEHT nepekaTbiBaHWs Ans ABWKUTENS
no arpooHy (0,6- 0,8); Ne — HOMMHanNbHas MOLHOCTb ABUra-
TENs SHepreTUYeckoro cpeactesa, KBT; Ne — MOLWHOCTL Ha MpuBOA
pabouunx opraHoB MalluMHbI OT Bana otbopa mowHoctn (BOM) nnm ot
rMApOCKCTEMbI SHEPreTUHECKOro CpeacTea, KBT.
Ecnu arperatupoBaHue BbibpaHO NpaBunbHO, TO paboyast CKOPOCTb
Vp arperata gomkHa 6biTb B gnanasoHe 1,35-2,3 Mm/c. Ecnm paccumutaHHast
CKOPOCTb [ABMXKEHWS arperata OKa3sblBaeTcs MeHblue 1 M/c, To BbibpaHHOe
YHMBEpCasbHOe 3HepreTMyeckoe CpefcTBO MOXET paboTaTe C MaluMHON
TOMBKO MPU HaIMYMKU JOMOSHUTENBHOrO 060pyAOBaHNA (XOA0YMEHLUUTENS).
Heobxoammo ewé pa3 npoaHanusnpoBaTb arperatMpoBaHve U No BO3MOX-
HOCTM BblbpaTb Apyroe, 6onee MOLHOE 3HepreTudeckoe cpeacTso. Ecnu
paccuuTaHHas ckopocTb 6onee 2,5 M/c, arperat He MOMHOCTLIO UCMONb3YeT
3(pheKTVBHYIO MOLLHOCTb ABWUraTensl S3HEPreTUYecKoro CpeacTea. 3To Takke
SIBNSIETCA OCHOBAHWEM ANS MepecMOTpa arperaTvpoBaHusi, HO B MEHbLUYIO
CTOpoHy. Ecnmn cnpoekTupoBaHHas paboyas MawwmHa He HaxoauT 3ddek-
TUBHOMO arperaTMpoBaHWs AW NpoTMBOPeYuT arpoTpeboBaHnsM u Tpebo-
BaHUAM YCTOWYMBOCTM CO BCEMW YHMBEPCASIbHBIMU SHEPreTUYECKUMU Cpea-
CTBaMW — 3TO OCHOBaHWE /IS NEPECMOTPa NapaMeTPoB STOW MalLWHbI.

(4.38)
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4.4.2.4. AHanu3 BO3MOXHOCTU 0becrneyeHnst HafIEXXHOCTU
1 peMoHTonpurogHocTtu (cm. [28,85])

Hapsay ¢ obecneyeHeM HafeXHOCTM TEXHOIOrMYECKOro npouecca
He MeHee BaXXHblM BOMPOCOM SIBMISIETCA pelueHne npobnembl HageXHOCTU
KOHCTPYKUMI, NpoekTupyeMbix CXM unu arperatoB. Ha ypoBHe MpoeKkTupo-
BaHWS, KOrAa PEeLalTcsl BOMPOChbI CTPYKTYPHOrO OTOBPAKEHUS| WU3AENUN,
[O/MKHBI HAWTW OTpaXKeHWe COOTBETCTBYHOLUME 3Tanbl obecrneyeHnst Haaex-
HocTu. Tpu 3TOM CneayeT UCXOAWUTb M3 TOrO, YTO CESIbCKOXO3SMCTBEHHAs
MallMHa SIBNISIETCS PEMOHTUPYEMbBIM 06bEKTOM, T.e. 06bEKTOM, MCMPaBHOCTb
N PEMOHTOMPUroAHOCTb KOTOPOr0 B C/lydae BO3HWMKHOBEHWM OTKasa wnu
NOBPEXAEHNS MOANEXUT BOCCTAHOBNEHMIO. OBbIYHO B TEXHWUYECKOM 3aja-
HWMU Ha NPOEKTUPOBAHUE CENbXO3TEXHUKM TpeboBaHUS K HAAEXHOCTU 3ada-
I0TCS pa3IMYHbIMK MOKA3aTENsIMN (€4ANHUYHBIE U KOMIMJIEKCHBIE).

Ha cTagum npoekTMpoBaHWsi pauMoHanbHOM CTpYKTypbl CXM mnm
arperara uenecoobpasHo peLmnTb creaytowme 3aaqun:

1. YcTaHOBUTL ypoBeHb HAAEXHOCTU O6bekTa MpPOEeKTMPOBaHUS,
UCXOAS U3 TEXHUYECKUX BO3MOXHOCTEN OTPac/iM CebX03MaLIMHOCTPOEHUS U
3KOHOMUYECKOW LienecoobpasHoCTy.

2. Pacnpenenutb BeNMUMHBI NOKasaTenen HaaeXHOCTU Mexay ane-
MeHTaMmn o06bekTa NpOeKTUPOBaHWSI.

3. OnpepennTb KOHCTPYKTMBHbIE, MPOU3BOACTBEHHbIE, 3KCMTyaTa-
LMOHHbIE W PEMOHTHbIE MEeponpusiTUs, 0becneynBaloLMe YCTaHOBNEHHbIN
YPOBEHb HaAeXHOCTW 06bekTa NPOEKTUPOBAHUS.

OueHKa AeNCTBUTENbHBIX NMokasaTenein HagexxHocTn CXM mnnm arpe-
rata NpoBOAWTCS NMPU MCMbITAHMSX OMbITHBIX 06pa3uoB. Mpu 3TOM BCe BO3-
HUKatoLLMeE OTKa3bl AENST Ha TP FPYNMbl N0 C/IOXHOCTM UX YCTPAHEHUST:

Q) OTKa3bl, yCTpaHeHWe KOTOPbIX BO3MOXHO C MCnosib3oBaHueM 3U-
Ma (3anyacTu, MHCTPYMEHT, NpUcnocobneHns), NpunaraeMoro K MalluHe;

6) oTka3sbl, Ana ycTpaHeHus KoTopbix 3UMa HegocTaTouHo U Tpeby-
€TCs YacTUYHasi pa3bopka y3/10B C 3aMEHON AeTarneit U cOopOYHbIX EANHNLL;

B) OTKa3bl, COMPSXKEHHblE C HEWCMPABHOCTBIO WK MOBPEXAEHNEM
6a30BbIX KOHCTPYKUMIA, yCTpaHeHWe KOTOpbIX TpebyeT Moyt MONHOW pas-
6opkn n3genusi.

Bpems ycTpaHeHusi OTKa3a BAMSIET Ha IKCMJyaTauMOHHYIO Npous-
BoanTenbHocTb (CM. [28], rn. 8) n Ha BblpaboTKy arperata (Hanpvmep, ya-
JIMHEHWE BPEMEHM arpocpoka npu YybopKe 3epHOBbLIX 3@ CYET AOMOJHW-
TENbHOrO BPEMEHW Ha YCTpaHEHWE OTKa30B B 3ePHOY6OPOYHOM KoMbaiiHe
CHMXaeT peasbHbi (YbpaHHbIA) ypoxan — NpoCToi He yBpaHHOro, HO Co-
3peBLlero xnebocros, yBenMumMBaeT NOTEPIO Macchl 3epHa Ha 1,5-2% B cy-

149



TKW), B CBSA3W C 3TUM peELLEHME 3aZia4 PEMOHTONPUrOAHOCTU NPOEKTUPYEMON
CXM unu arperata aKTyasbHO.

PeMOHTONPUroAHOCTb BK/KOYAET TAKOE MOHATME, KaK KOHTPONM-
pyeMoCTb, T.e. CBOMCTBO, Mo3BOssioLlee 6bICTPO OBHapyXUTb Heucnpas-
HOCTb; NErKOA0CTYMHOCTb — CBOWCTBO, CBSI3aHHOE C A/IUTENbHOCTLIO NOAro-
TOBWTENbHbIX OMNepaumnii 451t YCTPAHEHUS! HEUCMPABHOCTEW; NTerkOCheMHOCTb
— 3aTpaTbl BpeMeHu Ha pa3bopKy u3genus Ans yCTpaHeHWUs HeUCrpaBHO-
cTeit. MoBblleHWe nokasaTeniell peMOHTOMNPUrOAHOCTU BO3MOXHO U NyTem
paLMOHasbHOW CTPYKTYpbl 06bekTa NpoekTupoBaHust (cM. [28], rn.9).

MporHo3MpoBaHMe YPOBHSA HaAEXHOCTM 3SJ/IEMEHTOB Ma-
WWH SKCMEPUMEHTaNIbHO-PACHETHLIMM METOAAMM. DKCNEepUMEHTaNb-
HO-pac-YeTHbIN NPOTrHO3 YPOBHS (DM3NYECKON HaAEXHOCTU Haubonee ad-
deKkTMBEH Ha CTaaMsiX M3roTOBMIEHUS OMbITHLIX 06pa3uoB MaluHbl. Wccne-
[I0BaHVSIM NOABEPraeTcs He TOMIbKO roToBasi KOHCTPYKUMSI, HO U ee obpased,
B KOTOPbIN 3aKknaAblBaeTCs TEXHONOrUS NPOM3BOACTBA C ee AedeKTamu us-
roToB/fIEHUs U CHOPKWU, CBOWCTBEHHLIMW AJiI AAHHOrO MNPOWM3BOACTBA, T.€.
oTpaxaeTcs KynbTypa npoussoacTea. Oblias cxema npoBefeHus NporHo3a
npeacrasneHa Ha pwvc. 4.40.

Kak BugHO u3 puc.4.40, NporHo3 peanu3oBaH PacyeTHbIMU METO-
JaMW, HO JaHHble ANS PacyeTOB MOMyYeHbl 3KCMEPUMEHTaNbHbIM MyTeM.
Ba3a aKcnepuMeHTanbHbIX UCCNeA0BaHUN COAEPXKUT AaHHble 3KChyaTauu-
OHHOW Harpy>keHHOCTM faetaneit  (cunoBble  (haKTopbl, Hamnps>KeHHO-
nedopMupyemMoe COCTOSIHWE), MOJyYeHHble, Kak MNpaBuIo, 3NeKTPOTEeH30-

METPUPOBAHUNEM, U XaAPaKTEPUCTUKN NpeaenbHbIX COCTOSIHWIA feTanei ((TT;

O.1q5 V OP.).

[TosoXXuTE/IbHBIM MOMEHTOM TakKoro MPOrHo3a SIBNSIETC €ro OTHOCU-
TEeNbHO BbICOKasi TOYHOCTb OLEHOK — MOMPELLHOCTb MO A0/ITOBEYHOCTY, KaK npa-
BWNO, He npesblwaer 15-20%, orpuyare/ibHbIM MOMEHTOM — HEOHX0AMMOCTb
M3rOTOBNEHNS IKCMEPUMEHTANIbHOrO obpasua MallMHbl, YTO OTpaXKaeTCs Ha
CpoKax BBOAA B CEpUMHOE MPOWM3BOACTBO MalUMHbI M CTOMMOCTW MPOBEAEHMS
TaKoro poga nporHosa.
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OnbITHBIM 0Bpa3eL MaLlKHbI <

A 4

OKCnepyMeHTanbHble UCCNeN0BaHNS MALUMHBbI
NabopaTtopHble MoneBble NcnbITaHNs
Pabouve TpaHCcnopTHble SKCTpeMarbHble
peXuMbl peXuMbl peXuMbl
v v
Mogaenb 3KCNyaTaLMoHHOrO Harpy)XeHWsl MaluHbl U AeTanei
OueHka NpoYHOCTH OueHKka BbIHOC/IMBOCTU
1 XKECTKOCTU
OueHka npeaenbHoi dyHKUMS pacnpeaeneHus
HecyLei cnocobHOCTM pecypca

OueHka

YPOBHS$
HafeXHOCTH
v v
M3roToBneHune onbITHOM KOHCTpYKTMBHbIE
napTum MaLlmnH opaboTku AeTanen
MaLunH
‘ A4
FnobanbHble JokanbHble
N3MEHeHNs N3MEHeHNs

Puc.4.40. CxeMa OLeHKM 3aJaHHOIO YPOBHS HaAEXXHOCTY AeTanei MalunHbl

PacC4HETHO-3KCNEPUMEHTAIbHBIMU METOAAMU

3KCHepMMeHTaanble nccnenqoBaHnsa MallMHbl BO BCeX TU-
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MUYHbIX peXxuMax paboTbl. Ha OCHOBE OLEHKW 3arpy>XEHHOCTU MallWHbI
no pexvMaM 3KCrayaTaumm C MOMOLULI0 MHGOPMALMOHHO-U3MEPUTESbHBIX
cucteM (MUC) npoBOASIT MCCNEAOoBaHUS SKCMyaTaLMOHHOW Harpy>KeHHOCTH
MalUMHbI B LESIOM U OTAENbHbIX ee AeTanel BO BCEX TUMUYHBIX PeXuMax
paboThl.

OKCnNyaTaUMoOHHAs Harpy)XeHHOCTb  XapaKTepu3yeTcst COBOKYI-
HOCTbIO CTATUCTUYECKMX MOKasaTenei NpoLeccoB, NPOUCXOASALIMX B Maluu-
He, ee cuctemax, arperatax, COOpPOYHbIX eauMHMUAX M AeTansx B YCI0BUSIX
psfoOBOM 3KCMyaTauMM WM TUNWYHBIX Neperpyskax BO BCEX MNPUPOAHO-
KJIMMaTMYeCKMX 30HaX, ANs KOTOPbIX MallMHa npeAHasHadeHa [3, 28].

[Jons TMnoBoro pexuma B 06leM 0bbeMe 3KCniyaTaumu napka
MaLLUWH

i Ta=l,

rae t; — CyMMapHoe BpeMs 3KCrlyaTaumm MalluHbl B /-M pexume.

3KcnslyaTauMOHHOE Harpy)xeHume MallMHbl U AeTanew.
DKCnyaTaUMOHHbIE HArpy3KM BbI3bIBAOT B AETansX CllydyalHble Hanpske-
HWsi. CnekTpanbHble MAOTHOCTU ClydaliHbIX MPOLIECCOB, XapaKTeEpU3YHLLMX
HanpsbkeHHo-AedopMupoBaHHoe coctosiHue (HAC) KOHCTpyKUMK, SBNSOTCS
He TOJIbKO KOMIMJIEKCHOW XapaKTePUCTUKON CaMOM CUCTEMbI U AENCTBYIOLLMX
HarpysoK, HO U UCXOAHOM MHcbopMaumMeid AN MPOrHO3MpPOBaHWS A0MroBeY-
HocTu. [pu 3anucsax NpoLECCOB, XapaKTepU3yoLWMX 3SKCrIyaTauyoHHYHO
Harpy>XEHHOCTb MaLLUHbI, (UKCUPYIOTCS BHELLHUE BO3AENCTBYSI.

®opMnpoBaHWE Harpy3oK OCHOBbLIBAETCS Ha CTaTUCTUYECKOM MaTe-
puane 3KCnepuMeHTanbHbIX MCCneaoBaHuiA 0bpasuoB MaluuHbl. JlocToBep-
HOCTb CTaTUCTMYECKUX OLEHOK 3aBUCUT OT MPOAO/IDKUTENbHOCTU Habnioae-
Hust (3anucu) npoueccoB. ObpaboTka 3anucen aHanoroBbIX CUrHanoB Aat-
UMKOB (TEH303/1EMEHTOB) NPOBOAUTCS B 3aBUCUMOCTM OT LeNu AanbHENILNX
UCCNefoBaHUN: AN OLEHKM MPOYHOCTM M XXECTKOCTU (3KCNepUMEHTaIbHOe
Harpy>eHue) Unu ans OUeHKM BbIHOCIMBOCTM (CyYalHbliA SKCNyaTaumoH-
HbI Mpouecc HarpyxeHuit). [na oueHkn HAC KOHCTpYKUMM B 3KCTpeMarb-
HbIX YCNOBUSIX PAcCMATPUBAETCS HarpyXXeHwe B eAWHbI MOMEHT BPEMEHW.
[ns 3TOro Ha CUMHXPOHW3MPOBAHHBIX 3aMNUCAX ONPeAensioT BeMYMHbI Ha-
NpsHKEHUN Unu aecdopMaumii, U3MEHSIOLIMXCS BO BPEMEHU B Haubornee He-
6naronpuaTHbIx codeTaHnsx. OUeHMBalOT BEPOSTHOCTb BO3HMKHOBEHMUS ne-
perpy3ok B JaHHOM peXuMe 3KCrJlyaTauuu.

McnbiTaHmsa KﬂaCCMd)MHMDYDTCﬂ no cneayrwnMm nNpusHakam:

e 10 yenam: 1 - NPON3BOACTBEHHbIE: NpeaBapUTE/lbHbIE; NMPUEMOY-
Hbl€; nepuoanyeckue, 2 - vcaefoBaTeNibCKMe UCMbITaHWs: aTTeCTauMoH-
HbI€; rPaHUYHbIE;
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e 110 CPOKaM IMPOBEAEHUS: YCKOPEHHBIE; HEYCKOPEHHBIE;

e 110 METOAY NMPOBEAEHMS: pa3pyLLaloLme; HepaspyLUatoLue;

e 10 3TanamM. Ha 3Tane NPoOV3BOACTBA; 3KCMlyaTaUMOHHbIE.

KOHTPpO/IbHbIE VICMIbITAHWUSI MPOBOASITCA AN KOHTPOJS KayecTBa
NpoAyKUMN.

lpeaBapuTE/IbHbIE VCTbITaHWUS! OMbITHLIX 06pa3LOB WM OMbITHbLIX
napTuii NPOBOASTCS 3aBOAOM—M3roTOBUTENEM SISl PELLEHNS BOMPOCA O BO3-
MOXHOCTU MpeabsiBNEHMSI NPOAYKUMM Ha rOCYOAPCTBEHHbLIE, MEXBELOMCT-
BEHHbIE UMW BEOMCTBEHHbBIE UCTbITAHUS.

[préMoYHbIe VCMbITAHUSA OMbITHBIX 06Pa3L0B UIN OMbITHLIX NAPTU
NPOBOAATCS ANS PELLEHNS BOMpoca O LieN1ecoobpa3HOCTU NPOM3BOACTBA U
nepefayn ux B aKCMyaTaumto (rocyaapCTBeHHbIA cekTop). OBbIYHO 3TW UC-
MNbITaHUS NPOBOASTCS KOMUCCMEN, HAa3HAYaEMON 3aKa34yMKOM.

lNepnognyeckmne CNbITaHUsl — 3TO KOHTPOJIbHbIE WUCTbITAHWSI FOTO-
BOW NPOAYKUMW, NPOBOAMMbIE NMEPUOAMYECKM B O6bEMAX UM CPOKM, YCTAHOB-
JIEHHbIE HOPMaTVBHO-TEXHUYECKON AOoKyMeHTaumel (HTA).

Ocoboe MecTo B 06LLEeN OLEHKE MALUMH 3aHMMAIOT UCTbITAHUA Ha
HaEeXHOCTb, KOTOpble MOAPAa3AENAOTCs: Onpege/mTe/IbHble (HALEXHOCTb
OMbITHLIX 06Pa3LOB); KOHTPO/IbHbIE (HAOAEXHOCTb CEpPUMHBLIX 06pasLoB);
PECYDCHBIE, YCKOPEHHBIE.

[ns NpoBeAeHust UCTIbITaHWIN pa3pabaTblBalOTC MNPOrPaMMbl, KOTO-
pble MOryT CoAepXaTb MHOMOLE/IEBYIO HaNPaBNEHHOCTb U BKOYaTb BOMPO-
Cbl KaK MpOM3BOACTBEHHOMO XapaKTepa, Tak U Hay4YHOro.

MnaH ucnbiTaHW BbLIBUPAETCA FOMOBHOW OpraHMsauuelt B 3aBu-
CMMOCTM OT BMAQ WU3LAENWS, YC/IOBUI 3KCMlyaTaumMm U TEXHUYECKON HEOBXO-
JIMMOCTM.

Mpy NpoBeAEHUN UCMbITAHUIA Ha HAAEXHOCTb NPOBEPSIOTCS KOMM-
YecTBEHHble MOKasaTesSIM HaAEXHOCTU W CPaBHMBAKOTCA C TEMM, KOTOpble
6blIM MPUHATLI HAa CTaaMM MPOEKTUPOBAHUS. BbISIBNSIOTCA XapaKTepHbIe
OTKa3bl 3/1IEMEHTOB W Y3/10B, BO3HMKAOLWME B MalUMHE, U YCTaHABIMBAOTCS
NPUYUHBI UX BO3HMKHOBEHMS. M0 XapaKTEPHbIM OTKa3aM BbISIBNSOTCS Hau-
6onee cnabble MecTa B MallMHE W pa3pabaTbiBalOTCA MepOnpUsiTUS MO UX
YCTPaHEHWIO.

CocTosiHne npo6neMbl HAAEXHOCTU TPAKTOPOB U CeJibX03-
MawmH [28]. Cenbxo3MalumHbl paboTatoT B abpa3uBHoi cpeae [43,57,87],
NO3TOMY OCHOBHbIM KPUTEDUEM UX PAabOTOCNIOCOOHOCTU SBJISIETCS M3HO-
COCTOVIKOCTb. Y[apHble Harpysku OT TBEPAbIX BK/OYEHWUI B MOYBE AenaioT
Heobxo0AMMbIM BCTpauBaHMe B paboume opraHbl MalMH NpeaoXpaHUTENbHbIX
My(dT MM Mcnonb3oBaHWE nepefdad, obnafatomx NpeaoXpaHsitowen crno-
COBHOCTbIO OT Meperpysok (HanpuMep, PEMEHHbIX). Pecypc TpakTopoB Hop-
MUPYIOT He B KWMIOMETpax npobera, Kak aBTOMOGWMEN, a B Yacax, 4To, B
YaCTHOCTY, CBSI3aHO C CE30HHOCTbIO UX PaboTbl M XPaHEHUEM MOA OTKPbITbIM
HeboM, Npu KOTOPOM MnoTepsi paboToCnocobHOCTM M3-3a KOPPO3UM NPOMop-
UMoHanbHa BpeMeHu. Koppo3noHHOE MopaXKeHWE HE3aLUMLLEHHBLIX MOBEpX-
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HOCTeW CTanbHbIX ieTaneil B aTMOCdepHbIX YCIIOBUSI AOCTUIAET MNpu XpaHe-
HWUM Ha OTKpbITOW nnowaake 0,44 mm/rog npotue 0,03 mm/rog npu XpaHe-
HWWM B 3aKPbLITOM MOMeLleHun. [ns TpakTopoB U 3epHOYOOPOYHbLIX KoMba-
HOB CNOXWAcb NpaKTMKa HOPMMPOBAHUS M OLEHKU pecypca arperaTtos no
80 %-HoMy ramma-pecypcy. Ero 06bl4HO Ha3HayaloT KpaTHbIM BpeMeHU pa-
60Tbl MalLWHbI B TEYEHWE HECKONbKMX CE30HOB.

Harpy>xeHHOCTb pam CeNbCKOXO3SAUCTBEHHBIX MaLUWH B 3HAUMTENb-
HOW CTENeHW OrpeaensieTcs BEPTUKA/IbHBIMU AUHAMUYECKUMU Harpy3Kkamm
OT HEPOBHOCTEN A0POrK 1 noneit. Mpu ABWKEHWUM MO YNYYLLEHHbIM A0pOoraM
npeobnafaloT CMMMETpuUYHblE u3rubaiolwme Harpysku. Npu aBvKeHUM no
npocenoYHbIM AoporaMm n 6e300poxbio NpeobnagaloT KOCOCMMMETPUYHbIE
Harpy3ku, CKpy4uBaioLLme pamy.

Harpy3ku no BpemeHu pacnpeaeneHbl No 3akoHaM, 611M3KuM K Hop-
ManbHbIM. BonbluMe Harpy3ku XapaKTepHbl AN 3UMHEl 3KCrhayaTaumm Ha
none c 6opo3gamu (ko3POULMEHT ANHAMUYHOCTM AOXOAUT A0 2,7).

Mpu pacyeTe TpaHCMWUCCUIA TPaKTOPOB Ha BbIHOC/IMBOCTb 3a pac-
YETHBIN MOMEHT 6epyT MeHbLUWIA U3 ABYX:

1) pa3svBaeMblii ABUraTENEM B HOMWHANBLHOM pexume paboTbl C
YYETOM NnepesaTovHOro Yncna nepejayu;

2) peanu3yeMblii NpU 3afaHHOM CLIEMHOM BECE TPaKTOpa, MpuYeM Ko-
3dULMEHT cLenneHuns C rPYHTOM ANst MyCEHUYHBIX TPAaKTOpOB MpuHMMatoT 1,0,
a ans konecHbIx — 0,7.

Bpemsa akcnnyatauum 3ybuatbix nap KOpobku nepemeHbl nepeaay
npu pecypce TpaHcmmuccmnm 8000 4 npuHMMAalOT: ana pabounx nepegady — ot
1500 po 3000 v; ans noHwkarowmx nepegad — ot 200 go 1000 4. ArperaTbl,
pacrosioXXeHHble 3a KOpPOBKOM nepefay, pacCUUTHIBAOT Ha MepeMeHHbIN
pexxum paboTbl ¢ BpeMeHeM paboTbl Ha paboumx nepegadax 5000-6000 4 n
Ha TPaHCMOPTHBLIX M MOHWXawWwmx nepegayax — 1000-2000 4. Arperathbl
Ba/sla 0Tbopa MOLIHOCTM paccyuTbiBaloT Ha pecypc 8000 w npu nepegave
MOJSTHOM MOLLHOCTY.

Mpwn paboTte konecHoro TpakTopa knacca 15 kH (npu ckopocTy ABu-
xeHus 7,5-13 km/4) 3amepeHbl cnegytowme KonebaHust TArOBOM Harpysku:
Ha naxote cTtepHn — 2500-3000 H c vacToTo konebaHuit 5,8-11,2 Iiy; Ha
naxote LenuHbl — 2600-4000 H npu YacTtoTe konebanuin 7,3-13 [1y. Maxota
OTNINYAETC HaMbOMbLIMMKU aMNAUTYAAMU U YacToTaMu konebaHuin Harpys-
KW,

PacnpeneneHvne OTKa30B MO y3naM A/19 ryCEHUHHOrO TpakTopa Xa-
paKTepusytoT cneaytowmnmmn undpamum, %: otkasbl gsuratens (NonoMka wa-
TYHOB, KOJIEHYaTOro Bana, O06pbIB K/AMaHOB, MOBbIWEHHbLIA  WU3HOC
TMNb3 UWIMHAPOB M MOPLUHEW, 3aAMp LIATYHHbIX BKIAAbILEN U NOPLUHEN U
T.4.) — 47; xopoBasl cuctema — 19; anektpoobopyaoBaHue — 11; rugpocuc-
TeMa — 5; kopobka nepegay — 4; TOpMO3Hasi cucTeMa — 4; 3afiHWUIM MOCT — 3;
OCTaJsibHble y3/1bl — 2.

AHa/mm3 BO3AeucTBns 0ObeKTa MPOEKTUPOBAHUS HA OKDYXXaroLLyO
cpesy. YenoBeyecTBOM CO34aHO MHOXECTBO MalUMH WU CIIOXKHBIX TeXHU4e-
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CKMX YCTPOWCTB, pauMOHasbHbIX C MO3ULMM YMCTO MHXKEHEPHbIX 3adad. Me-
XAy TeM OTCyTCTBME 3KOSMIOMMYECKUX MOAXOAOB K PELUEHUIO TEXHUYECKUX
3a4ay npuBesio K TOMy, YTO rofaMu 3KCrlyaTupyemasl TEXHWKA U KPYMHbIe
MPOMBbILLNEHHbIE KOMMIEKCHI CMOCOBGCTBOBANN HAKOMIEHWIO B MPUPOAHOWA
cpefe BELEeCTB, YrHETAoWWX XU3HEeAEATeNbHOCTb 6Mocdepbl, CHUXKEHMIO
€CTeCTBEHHOr0 NI0A0POAMS MOYBbI U Ap.

OnHUM U3 peanbHbIX NyTel peLleHns MPOTUBOPEYUIA Mexay pa3su-
TMEM TEXHWKM U 3KOSIOrMeN NpUPOAHO Cpeabl SIBMSIETCS MOBbILLIEHWE YPOBHS
3KOMOrMYEeCcKMX 3HaHWM.

MHxeHepHas aKONMOrus — HayyHas AMCUMNAMHA, usydatowas obb-
€KTUBHbIE 3aKOHOMEPHOCTW MPOLECCOB U CPEACTB CUCTEMHOMO B3auMOAEN-
CTBUSI YenoBeKa, TEXHUYECKUX CPEACTB U MPUPOAHON Cpeabl C LieNbio co3aa-
HUS CNTOXKHbBIX 3PraTUUecKkmnx CUCTEM «4erioBek — TexHuka — cpeaa» (CYTC),
€e uccnefoBaHMe UM ONTUMM3auMs B CTaguMM NPOEKTHO-KOHCTPYKTOPCKUX
pa3paboToK CNOXHbIX IPraTUHECKMX KOMIMIEKCOB.

Pa3BuTWE WHXXEHEPHON 3KOMOrMM HaMpaBfEHO Ha KOMMIEKCHOe
peLueHue Npobnem NoBbILEHNS NPOU3BOAUTENBHOCTM TPyAa, BCECTOPOHHErO
W FapMOHWYHOMO Pa3BUTUSI YENOBEKa W OKPYXKatoLLEeNn NPUPOAHOW cpeabl.

WHxeHepHas akonorusa [7] vccnegyeT 3KOMormyeckme npouecchl,
Ha KOTOPblE OKa3blBalOT BIUSIHUE COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBa U
NPOMBILLIEHHbIE KOMIM/IEKChI, @ TakXXe U3y4yaeT, Kakve TpeboBaHWsS K KOH-
KPETHBbIM TEXHWYECKUM cpefcTBaM M noctpoeHuto CHTC BbITeKaloT U3 0COo-
6GEHHOCTEN XM3HEAEeATENbHOCTU YenoBeka U 6uocdepsbl, T.e. MHXeHepHast
3KOMOrna peLaeT 3aaadvy NpUcnocobneHms TEXHWKKU, COXHbIX NPOW3BOACTB
K €CTECTBEHHbIM YC/TOBUSIM XM3HU U AESTENbHOCTU YerioBeveckoro obLect-
Ba W 3KOCWCTEMBI MSIAHET.

CenbCKOX039MCTBEHHbIE MallWHbI, B3aUMOAENCTBYS C MPUPOAHON
CpefoW, OKa3blBalOT HA Hee [BOsIkoe BO3AEMCTBME: C OAHOW CTOPOHbI, Cro-
COBCTBYIOT MCMOJIb30BAHUIO MPUPOAHBIX C Ha 6n1aro Yenoseka, ¢ Apyrow -
MOryT HaHOCUTb €li HEBOCMOMHUMbIN yuiepb. Mpu NpoeKTUpoBaHUK CreayeT
YUuTbIBaTb HEraTUBHbIE MOCNEACTBUS MPUMEHEHUS TEXHWKW, B 4aCTHOCTH,
CHWDKEHWE ee eCTeCTBEHHOrO NoL0OPOAWSI.

MouBa npeacTaBnseT cobon NPUPOAHYD cpedy, ObnajaroLLyto
CBOMCTBOM NJIOAOPOAWS, KOTOPOE BbIBAET €CTECTBEHHBIM U SKOHOMUYECKUM.
B nocnegHee BpeMsi OTMeYaloT TOT hakT, YTO HECMOTPS Ha YyBenudeHue
KanuTanbHbIX BIOXXEHUN B CENbCKOE XO3SMCTBO, HE HabntopaeTcs peskoro
YBENUYEHUs YPOXXaNHOCTW. B onpeaeneHHoN Mepe 3TO CBsSi3blBaloT C paspy-
LUEHVEM CTPYKTYpPbl NMOYBbI MaLlIMHAMK, YTO YBENMYMBAET MacwTabbl 3po3u-
OHHBbIX MPOLIECCOB, a TakXXe ee MIOTHOCTb [42, 51].

CtpemneHue B nocrnegHne ABa AeCATUNETUS K YBETMYEHMIO NPOouns-
BOAMTENBHOCTM 3@ CYET MOBLILEHUS] MOLLHOCTEN 3HEPreTUYEeCKUX CPeacTs
NpUBENO K PE3KOMY YBENIMYEHMIO MACChl MaLLUMH B CEMIbCKOM Xo3siicTee. Cun-
TAETCs, YTO ANS COXpPaHEeHMst CTPYKTYpbl MOYBbI AOCTAaTOMHO obecneynTb
onpefeneHHoe yAenbHoe AaBneHue ABkUTenei Ha nousy. OaHaKko U3BeCT-
HO, YTO TSDKENble MalluMHbI NMPU TOM Xe yAeNnbHOM [AaBleHUW OCTaBSIOT
6onee wupokyto Koneto, yem nerkue. C yBeIMYEHWEM LIMPUHBI KONEeW Aons
YMIOTHEHWI MOYBbLI YBEIMYMBAETCS], @ 3TO BAUSIET Ha YPOXXaNHOCTb, Hanpw-

155



Mep, UccnefoBaHWus, NPOBEAEHHbIE B Pas/IMYHbLIX PervoHax, CBUAETENbCT-
BYIOT, YTO MpW MOCEBE 3€PHOBLIX W NPOMALLUHLIX KYNbTYpP B MOYBY C MIOTHO-
CTblO 1,3-1,4 r/cm’ ypoxalt cHukaeTcst Ha 10-20%.

CHuXeHue yaenbHoro aasneHus aswkutrensamun CXM wnu arperata
Ha MOYBY pErysniMpyeTcs Kak M3MEHeHWe pa3MepoB LUMPWHbI U AMaMeTpa
konec [10, 47], Tak M paumoHanbHoi cTpykTypo CXM unu arperata (Ha-
npuMep, pauvoHanbHOE PacrofioXeHWe B 3epHOY6OpPOYHOM KoMbaliHe ByH-
kepa ana cbopa 3epHa, aAsuratens, obecneuvsatoLlee paBHOMEPHOE yaerb-
HOe [iaBfeHNe KOJIEC Ha MOYBY, CTPEMJIEHWE CMECTUTb LIEHTP MacC MalUWHbI
K ee reoOMeTpUYECKOMY LEHTPY, YTO, KPOME YKa3aHHOro, yfydlaeT ee Ma-
HEBPEHHOCTb U YCTOMUMBOCTD).

TpaHcropTabe/ibHOCTb 00beKTa MpPoexkTHpoBaHus. OnpegensieTcs
paLMOHanbHOCTL CTPYKTYpbl CXM ¢ y4eToM TpeboBaHui ee TpaHCMNOPTUPOB-
KW Ha AanbHWEe pacCTOSIHWUS U BapuaHTOB BbibpaHHbIX CPeACTB TPAHCMOPTK-

poBaHus (HanpuMmep, BaroHbl >xe-

: 1240 NIe3HOA0POXXHOro TpaHcnopTa),
I l BO3MOXHOCTb BMuncaHusi rabapwu-
620 1 ToB ObObekTa NPOEKTUPOBaHWS B

OorpaHu4uUTeNlbHblE  CTaHZapTamu
(FTOCT  92380-73)  rabaputhbl
(pnc.4.41). PaccmatpuBatoTtcs

20 BE BO3MOXHOCTU MO  YMEHbLLEHWIO
v 1625 8 rabapuTHbIX pa3MepoB 3a CyeT

(=3
pa3BopoTa M 3aKpenneHus noa-

1300 ¥

BMXHbBIX YacTeld, a B C/lyyae, Ko-

r‘ raa 3TO HEBO3MOXHO - npeay-
CMOTpeHue B KOHCTpykuun CXM

% BO3MOXHOCTN pa3beAUHEHUA U
Py oTcoeanHeHus OTAENbHbIX ee
A 21EMEHTOB C UeNbid uX pauuo-
Puc.4.41. OuepTtanus rabapura 02-T HaJIbHOro pasMeLleHns B NoaABMX-

HOM COCTaBe Mpu TPaHCMoOpTUPO-

BaHUW.

4.4.2.5. SproHomuka

SproHommnyeckmne rokazatesm [115] xapakTepusyloT cuctemy «ye-
NOBEK — n3genue» (UM «4esioBek — MalllMHa») C No3uUMIA YenoBeKa, Kak 6bl
[aloT el «4yenoBeyeckoe uaMepeHue». OHM yCTaHaB/IMBAlOT COOTBETCTBME
CBOWCTB m3aenust (MaluHbl) TEM WA MHbIM CBOMCTBaM YesioBeka. SproHo-
MMYECKMe noKas3aTeNM OXBaTbiBAlOT BCO 06nacTb (haKTOpoB, KOTOpbIE
BAMAIOT Ha paboTtaiowero yenoseka, M UCnonb3yemoe (3KCniyaTupyemoe)
1M u3genue.

B 3Ty rpynny BxoasT creaytowme noarpynnbl NokasaTenei:

- QHTPOMOMETPUYECKME;
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- TUrNeHNYecKkmne;

- msmonornyeckme u NCMxodusanonormieckue;

- MCUXONOrnYecKue.

AHTpOMoMETpuYecKue nokasatean onpeaenstoT COOTBETCTBME U3-
aenust (MawumHbl) pasmepamM, opMe 1 BeCy Tena yenoBeka.

B 3Ty noarpynny BXoAsT nokasaTenu COOTBECTBUS:

- KOHCTPYKUMU U3Lenust pa3Mepam YenoBeka;

- KOHCTPYKUMM n3aenus opMe Tena, YenoBeka U ero OTAENbHbIX
YacTel, BXOASILUMX B KOHTAKT C U3AenueM;

- KOHCTPYKUMW U3[enus pacnpeaeneHunio Beca YenoBeka.

BbinonHeHue TpeboBaHUiA 3TUX MoKasaTenenit kadectsa obecneyu-
BaeT paboTtaiowemy (Nonb3ylowemMycs nsgennem) YenoBeky pauuoHasbHYIo
1 yA06HYI0 NO3y, NPaBUIbHYIO OCaHKY U T.4.

lurneHnyeckne nokasatenu onpefensioT COOTBECTBME W3Aenus
(MaLWHBI) TUrMEHNYECKUM YCNOBUSIM XU3HEAEATENbHOCTU U paboTocnocob-
HOCTM 4YenoBeka. B pe3ynbraTe Takoro COOTBETCTBMS Ha paboyeMm Mmecre
(Npu Nonb30BaHWK U3aeNMeM) CO34al0TC KOMMOPTHbIE YCIOBUSI.

K 3Tol noarpynne OTHOCAT NOKa3aTenun YpoBHEN:

- OCBEeLLEHHOCTH;

- TemMnepaTypbl;

- BNIAXHOCTY;

- [aBNeHns;

- 3aMblEHHOCTY;

- TOKCMYHOCTY;

- WyMa;

- Bubpauuu;

- neperpysok (YCKopeHuit);

- HaNPsPKEHHOCTY MArHUTHOMO W 3/IEKTPUYECKOro Nosen.

Qu3noIorndeckne u rncuxopu3noIorndeckne rnokasaTenun xapakre-
pU3YIOT COOTBECTBUE M3aenusi (BCEN CUCTEMbl «4YeoBeK — MalluHa») bu-
310NOMMYECKUM CBOWCTBAM YefioBeka M 0COBEHHOCTU byHKLIMOHMPOBAHMS
€ro opraHoB YyBCTB.

B nmoapynny BXOAAT noka3aTenu COOTBECTBUS KOHCTPYKUMWM u3ge-
s (pa3mepbl, OpMbl, SPKOCTW, KOHTpacTa UBETa M NPOCTPaHCTBEHHOrO
NONIOXKEHNS) 3pUTENbHBIM BO3MOXHOCTAM YesloBeKa U T.A.

lleuxonornyeckue NokasaTenn xapakrepusyloT COOTBECTBME u3ae-
7S NCUXONIOrNYMECKUM BO3MOXHOCTAIM YenoBeKa.

4.4.2.6. On3aiiHEPCKUI aHaNU3 Npu CTPYKTYPHOM CUHTE3e
06beKTa NPOEKTMPOBaHNSA
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CoBpeMeHHbIV AM3alH He TOMbKO BO3AEWCTBYET Ha ¢hopMy, CTpyK-
TYpY, KOMMO3WUUMIO U34enus, HO U BAUSET Ha yaobCTBO M npou3BoaUTESb-
HOCTb paboTbl NepcoHana, NOACKAsblBaeT MyTW yydlweHus QyHKUMOHAmb-
HocTu. C [pyron CTOPOHbI, UHXXEHeP-KOHCTPYKTOP, 3HAKOMbIA C OCHOBaMu
[M3aliiHa, C CaMOro Hadvarna npoeKTUpOBaHWs Hapsay C obecnedyeHveM yTu-
JIMTAPHOCTU Y>Ke MpU CXEMHOMN npopaboTke MOXeT 3aN0XWUTb 3CTETU-
Yeckn MpuBREKaTeNbHYIO KOHMUrypaumio, COpa3MepHOCTb, Bblpa3UTENb-
HOCTb. PellueHue BOMPOCOB XyAOXECTBEHHOrO KOHCTPYMPOBAHWUS WHXKEHe-
POM-KOHCTPYKTOPOM WNM MOAK/YEHVE Au3aliHepa K paboTe Ha no3aHWX
3Tanax NpOeKTUPOBaHUS Mano3PMdEKTUBHO, TaK KakK TEKTOHWMKA, KOMMO3M-
umst yxxe copMMpoBaHbl, U 0651acTb XyA0XKECTBEHHOIO BO3AEWCTBUS OYEHb
Mana (ouepTaHusi 3alMTHbIX LUMTKOB MW KOPryca, NMOBEPXHOCTb). [Au3aiH
nsyyaet u Gopmmnpyet BKyC 1 noTpebHocTu. MNpu Bbibope MalwmHbl cpabaTbl-
BAlOT TAra 4YefioBeKa K KPacMBOMY W NPU MPUMEPHO PaBHbIX TEXHWUYECKMX
nokasaTensix nokynatesb (0COB6EHHO HeKBanUMUUMPOBaHHLIA)  OTAACT
npeanoYTeHne 6osee KpacuBoW MoAENW.

B cBoto ouepenb, au3aiiH, 060CTPSSi KOHKYpPEHUMIO, CrocobCTByeT
6bICTPOMY MOpasibHOMy CTapeHU MaliuH U 6onee YacTHOM CMEHE KOHCT-
pYKUMIA. B3aMMOBNIMSIHUE UHXEHEPHOIO U XY[AOXECTBEHHONO KOHCTPYMpPOBa-
HUWSI NOBBILLAET KOHKYPEHTOCNOCOBHOCTb M YCKOPSIET TEXHUYECKMI Nporpecc.

B TexHu4yeckoM 3aiaHnM Ha NpPoOeKTUpOBaHWe MaLnH GOPMUPYIOTCS
pasnu4yHble TpeboBaHUs, B TOM Yucie nokasaTtenu 6e30nacHoCTy, acTeTuye-
CKve W 3proHoMuueckue. Tak, pernameHTupyetcsi 0606LUEHHbIA 3CTeTUYe-
CKMI NnoKasaTesNb KOHCTPyKUuM (0T 1 A0 5). 3TO MOXET ObiTb JOCTUIHYTO B
pe3ynbTaTe BbINOHEHUS XYAOXECTBEHHO-KOHCTPYKTOPCKOrO MnpoekTa. Xy-
[IOXXeCTBEHHasi NpopaboTka BefeTCs MNapansefibHO C KOHCTPYKTOPCKOW U
MMEET Te Xe CTaann NpoekTnpoBaHum (Tabn.4.19).
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Tabnuua 4.19

Cragum XyAOXXECTBEHHOIO KOHCTPYMpOBaHUA B NPOEKTUPOBAHUN nspenui
CENbX03MalUMHOCTPOEHUA U X NOCNEAOBATENIbHOCTb

Cragus CopepxaHwe paboTbl PesynbTar
NPOEKTMPOBaHHUS Xy AOXHMKa-KOHCTpYKTOpa paboTbl
1 2 3

TexHWyeckve 3agaHuns

Yyactue B pa3paboTke TEXHUYECKOTO
3a4aHus

CornacoBaHve 3afa-
HUA C XyA0XHMKOM-

KOHCTPYKTOPOM
XYAOXECTBEHHO- YyacTue B packpbITM KauecTBa aHano- | OBobLueHue Xy[oxe-
KOHCTPYKTOPCKMIA rOB M KOMMIEKCA CBSI3eit «4EesoBek- CTBEHHO-KOHCTpY-
aHa/u3 NPEAMET» U <YeNOBEK-CPEaa» KTOPCKOro aHanusa

TexHunueckoe npea-
NOXEHME (3CKU3HBIN
MpOoeKT)

Pa3paboTka XyA0XeCTBEeHHO-
KOHCTPYKTOPCKOrO NPeAnoXeHNs; npea-
BapuTeNbHbIE NCCIe0BaHMs Ha OCHOBE
[aHHBIX COLMONOrnM, TUMOMOTUK, 3Pro-
HOMWKM U JpYruX HayK, U3y4yeHne KoH-
CTPYKLWW, MaTepuanos 1 TEXHONOTUM
U3roTOBNEHMs; onpeseneHue TpeboBsa-
HWi, NpeabsiBNSEMbIX K pa3pabaTbiBae-
MOMY W3[ENWI0; BapuaHTbl KOMMOHOBOK;
pa3paboTka BapuaHTOB 3CKW30B B rpa-
(uke 1 obbeMe; aHanu3 U BbIGOP ICKU3-
HbIX Bap1aHTOB

XyA0XeCcTBeHHO-
KOHCTpYKTOpCKOE
NpeAnoXeHue:

KOMMOHOBKaA ABYX-
Tpex BapuaHToOB;

[Ba-TPU ICKM3HbIX
BapuaHTa B rpacuke
obbeme;

obocHoBaHue pe-
LeHust

TeXHUYeCcKMii NPOEKT

Pa3paboTka xyaoxecTBeHHo-
KOHCTPYKTOPCKOrO NpoeKTa:
OKOHYaTeNbHas KOMMNOHOBKA, MaKeTUPO-
BaHWE;

pa3paboTka CNOXHbIX MOBEPXHOCTEN;
BbI6OP KOHCTPYKLMOHHO-OTAENO0YHbIX
MaTepuanos;

3KOHOMMYeckne 060CHOBaHUS

XyA0XeCcTBeHHO-
KOHCTPYKTOPCKMIA
MpOEKT:
MaKer;
KOMMOHOBOYHbIE
yepTexy;
n306paxeHue B
nepcnexkTuBe;
nosiCHUTENbHast
3anucka

Pabouas gokymeHTa-
LMs onbITHOrO 06pas-
ua

Paboyee NpoeKkTUpOBaHME: yyacTue B
pa3paboTke paboumx YepTexeit TexHo-
NIOTMYECKOM OCHACTKM; KOHTPO/b 3a
COOTBETCTBMEM PaboUMX YepTexeil

XY LLOXECTBEHHO-KOHCTPYKTOPCKOMY
npoekTy; pa3paboTka yepTexent ane-
MEHTOB NpoMrpaduKm, NynbToB, LUMTKOB
1 AeTanen BHewwHero oopMaeHns
uspenus

YepTexu obwmx Bu-
[0B; NoAnucaHue
TEXHUYECKOW OKY-
MeHTaLum

B coAepXaTeENbHOM OTHOLUEHUU XyOOXXECTBEHHaA npopa60TKa 3a-
KIIO4aEeTCA B NpuBeAEHUN KOHCTPYKTUBHbIX peLIJeHMl‘;i B COOTBETCTBME KaTe-
ropmaM Komnosuuuam, B MCMNOJSIb30BaHUWU BCEX €€ CBOWCTB U cpeacte Ansa
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nonyyeHuss Haubonee 3HEKTVBHOMO, 3aMOMUHAIOWErOCS COBPEMEHHOrO
06paza KOHCTpyKUMK.

Komnosuuusa (pacnonoxeHve, coeavHeHue, CTpykTypa) — pacro-
JIOXKEHWE OCHOBHbIX 3/IEMEHTOB W YacTel B OMpeaesieHHON cucTeMe M no-
cnepoBaTenbHOCTH, CNOCO6bl COeANHEHNS COCTABSIOWMX B OAHO LIENOe.

KaTeropusiMy KOMMO3MUMKM  SBASIOTCA  TEKTOHMKa WM 06beMHo-
NPOCTPaHCTBEHHAs CTPYKTypa. KaTteropum oTpaxaloT Haubonee oblme u
CYLLECTBEHHbIE CBSA3M U OTHOLLEHWS B KOMMNO3uUmMK [28].

TeKTOHMKaA eCTb 3puMoe OTpaxeHne paboTbl KOHCTPYKUMU U Ma-
Tepuana B ¢opme. JIutas Hecylas KOHCTPyKUMSt AO/MKHA ObITb Tak Bblpa-
XeHa B dopMe, YTO6bl HE BO3HUKIN COMHEHWS, YTO 3TO UMEHHO NUTLE, a He
CBapHas WY LUITAMMNOBAHHAS KOHCTPYKUMSI.

B CXM y MalMH MHOrO B3aUMOZENCTBYHOLLMX /IEMEHTOB U3 JINCTO-
BOW CTaNu, 0COBEHHO CYLIECTBEHHO PELLEHWE KOHCTPYKLUMM MECT UX coeau-
HEHWI ApYr C APYroM MM C HECYLLMM KapKacoM. MHoraa Takue CoeauHEHWS
0Ka3blBalOTCS CNyYalHbIMU U HeNpopaboTaHHbIMKU TeXHOOrMYecku. KanoTsbl,
LUUTKK, NAHENN He OTOOPTOBAHbI, HE NPOMUANPOBaHbI, HE UMEIOT TEKTOHWY-
HOW Bblpa3nTENbHOCTU.

BcTpeyatloTcs KOHCTPYKUMKM, HEOMPABAAHHO JIMLIEHHbIE TEKTOHUYe-
CKOWM SICHOCTM W He WHGOopMUpYIOLLME O TOM, Kak paboTaeT KOHCTPYKUMS,
KaKOBO pacnpeseneHue ycunuii, - 3to opMbl NOXHbIE B TEKTOHUYECKOM
OTHOWEHWU. [leno B TOM, YTO B3auMOOGYCNIOBNIEHHOCTb KOHCTPYKUMW W
(OopMbl, BblpaXXeHHas B KOHKPETHOM MaTepuane, - 3To Haubonee cyliect-
BEHHOE KauyecTBO, Npeaonpeaensiowee KOMMO3ULMIO KaXaoro usgenus u
paboTy Haa Heto. Kaxablii 31eMeHT B 06LLeN KOHCTPYKTUBHOM cucTeMe Aos-
XeH 6bITb CBA3aH C ApYrM eAMHCTBEHHO BO3MOXHBLIM U 33A@aHHbIM CMoCo-
60M.

dopMy KaXXA0ro U3aenust MOXHO paccMaTpyBaTh Kak B3auMOAENCT-
BME BCEX €€ 3M1EMEHTOB Mexay Coboi M C MpOCTPaHCTBOM — O6BbEMHO-
NPOCTPAHCTBEeHHYIO cTPYKTypy (OMC). B ogHMx cnyyasix oHa npocras u
NTAKOHWYHas, B ApYruX - BECbMa CIIOXHas.

Mo BUAMMON YacTn 06bekTa NPOEKTUPOBaHMUS B JIIO60M pakypce Mbl
MOXeM MpeacTaBuTb ero dopMmy. Heobxoanmo BbluneHuTb GopMy U3 BCEro
oCTanbHOro n npeacraeBuTb ee kak OMNC. O6bEMHO-NPOCTPAHCTBEHHAs CUC-
TeMa CBsi3ell BCEX 3M1EMEHTOB Hapsy C TEKTOHWMKON MO3BOMSIET AOCTUMHYTb
NOA/IMHHYIO FapMOHUMIO KOHCTPYKuUmKn. Ocoboe 3HaueHue pelueHne npobnem
TEKTOHUKN UMEET B OTKPbITbIX KOHCTPYKUMsX CXM, rae oHa akTMBHO MposiB-
nseTcs.

BHewHW BUA MalluHbl onpeaenseTcs MYHKUMOHANbHBIM Ha3Haue-
HMEM, T.6. CKOHCTPyMpOBaTb KAaCCMYECKOM Mayr C ApYyroi KOMMOHOBKOW
KOPMNYCOB, KO/eC, MEeXaHW3MOB HEBO3MOXHO. (OpMa OCHOBHbIX paboumx
3/IEMEHTOB TakKe OnpeAeneHa TEXHOMOrM4yeckuM npoueccom. Nostomy 3a-
YacTyl0 au3aiiHep npopabaTbiBaeT (yHKUMOHaNbHO BTOpocTeneHHble CE:
paMy, HaBecky (B mpeaenax pacCYUTaHHOM MPOYHOCTH), Koneca, AOMOHU-
TenbHbIE 3M1EMEHTHI U LBETOBOE pellueHue. Bolibupaetcs ctunb (3HeproHa-
CblLLEHHbIN, (DYHOAMEHTAsIbHbIM, NErkui, AMHAMWUECKWUI, OenoBOW, npea-
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CTaBUTENLCKWIM, CNOPTUBHBIN), NPUAAETCS COOTBETCTBME Moge (TaK, y aBTo-
Mobunen Ky3oB cegaH CMeHuncst ¢opMoli koMbK, a 3aTeM 6onee nerkoin u
Bblpa3uTenbHOM Kancynoit). B CXM auzaiHepbl WMPOKO UCMOSb3YHOT B Kaye-
CTBE MOAHbIX 3/1IEMEHTOB AETanM HOBbIX OTAENOK KaK HIOAHChI - MOKPbITUS,
CBETOOTpaxarenu, gapbl U HOBble pa3paboTkn Ans KOMMOPTHOCTU M yao6-
CTBa ynpaBneHns u 06CNy>XUBaHUS - BO3AYXOOUMCTUTENM, KOHAULIMOHEPSI,
Kpecna, nynbThbl, WYMO-BUOpOM30aLMS, AUCNEN U ap.

[ns COBpeMEHHbIX KOHCTPYKLMIN XapakTepHbl MpsiIMOSIMHENHOCTb
ouYepTaHulii U 3aKpyrneHHOCTb opM, NpoduInpoBaHve GOMbLLIMX MIOCKO-
CTell U MOBEPXHOCTEMN, MACCMBHOCTb PaMHbIX 3/IEMEHTOB, TOHKOCTEHHOCTb
KOpNyCHbIX, 6onbluve 06beMbl M NoLWaan OCTeKNeHns kabvH, MCnonb3oBa-
HMe [EKOMUPOBaHHbIX 3alUMTHBIX WMTKOB, TLIATENbHAs OTAENKA MOKPbITWA.
Bce 3T npueMbl CornacyloTcs C COBPEMEHHBIM COCTOSIHMEM pa3BuTms CXM:
NPSIMONIMHEMHOCTb JIMHWIN BbIPAXAET XXECTKOCTb, AWHAMUYHOCTb, CKOPOCT-
Hble KaYecTBa; MCMOJb30BaHWE HENMHEWHBIX OYepTaHui CMSIrYaeT peskoCTb
KOHTYpa, NpUAAeT KOHCTPYKUMWM 3NEeraHTHOCTb; nepexos Ha o6beMHble, HO
obneryeHHble NpodunM He TONbKO LenecoobpaseH Ans yBenmueHus npod-
HOCTW M XKECTKOCTM, HO M NpUAaeT CUNOBON, HAAEXHBIN BUA.

Komnosuuus yaayHo CnpoekTUMpOBaHHOMO u3pgenus obnagaer ps-
[IOM cneumduuecknx CBOWCTB, XapaKTepHbIX ANSi BbICOKOOPraHW30BAHHOW,
rapMOHWYHON (DOPMbI - rapMOH#MS, LiEIOCTHOCTb (OPMbI, COMOAYNHEHHOCT,
KOMIMO3MULNOHHOE DaBHOBECHE, CUMMETPUS, ANMHAMUYHOCTb M CTaTUHHOCTS,
EAMHCTBO XapakTepa QopMbl, CPEACTBaMU KOMIO3NLNY, .

MH>XeHep-KOHCTPYKTOP A0/MKEH 6biTb FOTOB Hapsay C AM3aiiHEPOM
OopMMPOBaTb KOHCTPYKLUMIO MalLWHbI, OTBEYAlOLLYy 3CTeTndeckum Tpebo-
BaHUAM.

4.4.2.7. OueHKa YC/oBuUI 3KCnyaTaumm

Ha cragum cuHTesa BapumaHToB NC HeobxoauMO ydecTb BNMsiHWE
ycnoBuin akcnnyaTtaumm CXM u arperatoB. MOXXHO BbIAENWUTbL HECKOSbKO Ha-
npas/ieHun:

1. OcHoBHble 1 BcrioMoraTtesibHble opraHbl CXM npu BbINOSHEHUN
TEXHOMOrM4Yeckoro npouecca cnocobHbl TpaBMMpoBaTb 0b6pabaTbiBaemyio
CEeNbX03npoayKUMIO (TbiKBbI, apby3bl, 3epHO).

Mpu koMno3numoHHoM noctpoeHun MC CXM Heobxoaumo npeay-
CMOTpETb B3aMMHOE pacrnonioxeHve opraHoB CXM, obecneumBarolimx nps-
MOTOYHOCTb NepeMmelleHns obpabaTbiBaeMoii MPOAYKUMM C MUHUMANbHbBIM
KO/IMYECTBOM TPaHCMOPTEPOB, PaUMOHANbHOCTb BbICOTHI MepenaoB (MeHb-
e, YeM HAYHETCS TpaBMMPOBaHWE), PaLMOHANIBHOCTb OTHOCUTENbHBIX CKO-
pocTeit ux nepemelleHuid. aeanbHblli BapuaHT — BepTUKaNbHOE Mocneno-
BaTeNbHOE PacronOXeHWe Mo BbicOTe paboumx OpraHoB C nepemelleHneM
06pabaTbiBaeMOro MaTepuana CBepxXy — BHWU3 Moj AEWCTBMEM CWUM FpaBuTa-
unm.

2. MobunbHass CXM ocHallaeTcs LWMpPOKO3axBaTHbIMK paboummm
3M1EMEHTaMW, LUMPUHA KOTOPbIX 3aTPYAHSET MX nepemMelleHne B paboyem
NOMIOKEHWUMN MO TPAHCMOPTHBLIM A0POraM.
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Mpu KOMNO3MUMOHHOM NocTpoeHnn CXM 1 paspaboTke ee TexHu4e-
CKOro npoekTa cnegyet npeaycMOTpeTb CbeM pabouero snemeHTa M BO3-
MOXHOCTb €ro MpoAoSIbHOrO nepemMelleHns (Hampumep, LUMpoKo3axsBaTHas
)aTka 3epHOKOMOalHa nepemeLLaeTcs Ha creumanbHOM TPaHCMOPTHON Npu-
LieMHOW Tenexke) UM BO3MOXKXHOCTb U3MEHSITb LUMPUHY pabouyero aneMeHTa
npu TpaHcnoptupoke CXM (Hanpumep, WUCMONb30BaHWE MeXaHu3Ma Ans
«CKNaAbIBAHNUS» LUIMPOKO3aXBaTHbIX KY/IbTUBAaTOPOB).

3. MobunbHas CXM ocHalaetcs 6yHkepoM ansi cbopa ybupaemoi
CenbX03MpoAYKLMM C NOCNeaytoLeid ee BbIrpy3koi B TPAHCMOPTHOE CPeacT-
BO.

Mpy KOMMNO3UUMOHHOM MnocTpoeHun CXM HeobxoauMo onpenenvTb
nonoxeHue byHkepa, obecneynBaloLlee He TOMbKO pauMOHanbHOE pacrnpe-
[leneHne ero Macchbl no onopHbIM konecam CXM, HO ¥ paumoHasbHY TEXHO-
JIOTVII0 €ro BbIrPY3KM.

4. CXM ocCHalWaeTcs 3neMeHTaMu, pecypC KOTOPbIX 3HAYUTENbHO
MeHbLle pecypca Bce CXM (Hampumep, CErMeHTbl pexyllero annaparta
XaTKu 3epHOKOMbaiiHa).

Mpy KOMMO3MLIMOHHOM MOCTpoeHun CXM u panbHelwelt pas3paboT-
Ke ee TEeXHWYECKOro npoekTa LenecoobpasHo npeaycMOTpeTb AOCTYMHOCTb
N NEerkoCbeMHOCTb 3/1EMEHTOB A1 UX BO3MOXHOW 3aMeHbl Npu OTkase B
nepvoa akcnayarauum.

BbinONIHEHWE 3KOHOMMYECKUX YC/IOBUA M OrpaHUuYEeHMUi
puiHka. lNpu obocHoBaHmm MNC npoekTupyemoro obbekTa M obecrneyeHus
BCex TpeboBaHWi T3 onpeaensitoMMN KpUTEPUSIMA SIBNISIKOTCS SKOHOMUYE-
CKve: MpuBeAEHHble 3aTpaTbl Ha MonyyaeMmblid NPOAYKT, NpuUbbLIIb, peHTa-
6enbHocTb (FTOCT 23728-88; NOCT 2372-88; FOCT 23730-88). BenuuuHebl
3TWX MoKasaTesiell aHanM3MpyKoTCs, CPAaBHUBAIOTCS C TakMMM XXe MNokasaTe-
NISIMW MALLMH - @HANOroB Ha PbIHKE.

Mpun BbICOKMX 3KOHOMUYECKMX MOKa3aTensx U NnonoXuTenbHOM pe-
LIeHMN Fpynnbl MapKeTUHra (OpMUpYeTCs cucTeMa AaHHbIX (cxema dyHK-
unoHanbHas, MNC, TpeboBaHMs ¥ YCNOBUS, arpOTEXHUYECKME U IKOHOMUYE-
CKMe nokasarenu obbekTa NpoeKTUpOBaHUS) Ans pa3paboTku TEXHUYECKOro
npoekta (cm. [28], rn.14, n.11.3.9)

4.4.3. MocTpoeHne cxeMbl NPUHLMNUANBLHOM

Pe3ynbTathbl, MosyyeHHble Npu OBOCHOBaHUWM CTPYKTYpbl 0bbekTa
NPOEKTUPOBaHMS, SIBNSIOTCSA OCHOBAHMEM NSt NOCTPOEHMS MPUHLMMNANIBHON
cxembl (MC). MpuHUMNKManbHas cxema BbIMOSIHAETCA B BUAE CXEMATUYECKOro
pa3pe3a B HECKOMbKMUX MPOEKLMSX, U BHELUHWE OYepPTaHUS BbIMOSHSOTCS B
COOTBETCTBMM C KOHCTPYKUMEN KaXKOAOro 3/1EMEHTa WM YCTpOMCTBa. dne-
MEHTbI, COCTaBNStOWME yHKUMOHANbHBIE MPYNMbl UKW YCTPOWCTBA, AOMyC-
KAeTCs Ha CXeMax BblAeNsiTb LWTPUXMYHKTUPHLIMA JIMHUSAMU C YKa3aHWEM
HaMMEHOBaHMWs Tpynnbl, @ ONs YCTPOMCTB — HaUMEHOBaHWs U wudpa. ne-
MEHTbI, COCTaBNAOLLME YCTPONCTBO, MMetoLLee camocTosTeNbHyto MNC, Bbiae-
NS0T Ha 0CHOBHOW NMC CrfIOWHON MHUEN.

Moctpoenune MC BbinonHsieTcss 6e3 crpororo cobnoaeHnss MacwTa-
6a. Ha MC noka3blBaloT NpOCTPaHCTBEHHOE pacrosiokeHne anemeHTos CXM,
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nepBOHaYasibHbIN BapyaHT CXEMbl KMHEMATUYECKON, HECYLUME KOHCTPYKLMM
CXM, asmxeTenu.

Mpu BbinonHeHun MC ana 06o3HayveHus pabounx u BCnomoraTesb-
HbIX OpPraHoB UCMO/b3YETCS NPUHSATOE B OTPAC/M CXeMaTu4eckoe nobpaxe-
HMe C BblAENEHHbIMW 3N1eMEHTaMK, NapaMeTpbl KOTOPbIX HEOBX0AMMO MoKa-
3aTb B KONWYECTBEHHOM Buae (HanpuMep, AMaMeTp U WUPKUHA MOSIOTUIBHO-
ro 6apbaHa, dopma u yron obxsaTta Aeku, rnybuHa v BbiCOTa MHEBMOKaHana
nNHeBMOCenapaTopa).

B INC nomewaoT pasnuyHble TexHUYeckue daHHble. Takue csege-
HUSI YKa3bIBalT NMB0 OKOJO rpaduyeckux 0603HaYeHUin (MO BO3MOXHOCTH,
cnpasa wunu cBepxy), mbo Ha cBoboaHOM none.

Ha MC pomxHbl 6bITb yKasaHb!:

1. MeomeTpuuyeckne n npu HeobXoAMMOCTWM AUMHAMMYECKME Mapa-
MeTpbl pabounx 1 BCMOMOraTesNibHbIX OPraHOB, HECYLUMX KOHCTPYKUWI, ABU-
ratens, ABwxeTens (pama, OMNOpHble Koneca),MpUCcoeanHUTENbHbIE Mapa-
MeTpbl ans CXM, arperatmpyemble ¢ SHepreTM4eckuMm CpeacTBoM, rabapwt-
Hble pa3mepbl CXM.

2. MapaMeTpbl (IMHENHbIE, YrNoBbIE) NPOCTPAHCTBEHHOMO KOMIMO-
3UUMOHHOro nocTtpoeHnss CXM wnu arperata, Onpeaensioline B3avMHOe
pacrofioXeHne BCEX WX 3MEMEHTOB, reoMeTpuyeckoe nonoxeHne CXM B
CoCTaBe arperara.

3. Onpegensiowme XapakTepuctukn u obo3HayeHns yHuduumnpo-
BaHHbIX (Hanpumep, peaykTop, LWKMBbI, CErMEHTbI peXyLUMX annapaTos) Unu
CTaHAapTHbIX (ABUraTenb, MOTOP-PeayKTOp, pelleTHble cenapaTtopbl) ane-
MEHTOB, UCMOJb3yeMbIX B NpoekTupyemoit CXM unu arperate.

4. TexHuuyeckue TpeboBaHus, AMarpammbl, Tabnuubl, YCNoBMS U OC-
HOBHblE TEXHMYECKMe XapaKTepWUCTUKM NpoeKTupyemMoro obbekTa (Ha CBO-
60aHOM none MNC).

YkasaHHol Ha MC cxeme MHGOPMaUUM [OMKHO 6biTb AOCTATOYHO
Ans pa3paboTky TEXHUUECKOro NpoekTa obbekTa NPOeKTUPOBaHUS.

C u1cnonb3oBaHMEM METOAONIOTMM U MPOrpaMMHbIX KOMIIEKCOB
CAMNP «[MpoekTnpoBaHue (yHKUMOHANBbHON CXeMbl U CTPYKTYpbl BO3AYLUHO-
pELIeTHON MalUMHbI U obLme noaxoabl K MPOEKTUPOBAHMIO U MOCTPOEHMIO
MC» obycnoeneHa u noctpoeHa MNC yHWBEpPCcanbHOM BO3AYLLIHO-pELIETHOM
MaLluHbl (puc.4.42).
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4.5. O6ocHOBaHME U NOCTPOEHUE CXEeMbl KWHEMAaTUYECKOMU

Knnemaruka (0T rpey. kinematos — ABwkeHne) — pasgen MexaHu-
KW, B KOTOPOM M3Y4alOTCS FrEOMETPUYECKNE CBOMCTBA MEXAHUYECKUX [BUXKE-
HW1 Ten 6e3 yueTa AeCTBYIOLLMX HA HUX CUII.

KunHematnueckas cxema (KC) — cxeMa, Ha KOTOPOW C MOMOLLbHO
YC/IOBHbIX 0603HaYeHNI U306paXatoTCst 3BEHbSI MEXAHW3MOB U KMHEMaTWYe-
CKMe Mapbl C Yka3aHWeM napaMeTpoB, HEOBXOAMMbIX AN KMHEMATUYECKOro
aHanusa.

OcCHOBHbIE 33fj@a4M KMHEMAaTUMYECKOro aHanunsa — onpeaeneHue no-
JIOXKEHWI 3BEHLEB, TPAEKTOPUIA OTAEbHBIX TOYEK MEXaHWU3Ma, YI0BbIX CKO-
POCTEN U YCKOPEHWI OTAENbHBIX TOYEK MeXaHW3Ma Mpu 3ajaHHbIX OCHOBHBbIX
pa3Mepax, OnpefenstolUMX KMHEMATUYECKYIO CXeMY W 3aKOHbl ABWXKEHUS
BefyLUNX 3BEHLEB.

4.5.1. O6oCcHOBaHNE CXEMbl KNHEMATUYECKOM

PewatoTcs conogumMHeHHble 3aga4mn: 060CHOBaHMe BMaa cxembl (Mo-
cnepoBaTenbHasl,  Pa3BeTB/IEHHAsl, NapajnenbHas, MnocieaoBaTesbHO-
napannenbHas u ap.) 1 TUMOB MEXaHW3MOB M MX MapaMeTpoB A1 nepesaqn
[ABWXXEHWS OT UCTOYHMKA 3Heprim (ABuraTesnb, Ban oTbopa MOLHOCTU SHep-
reTM4eckoro cpeacTsa) K paboymm opraHam 1 MexaHu3aMaMm Ansi ynpasneHus
KOHTPONS U PErynMpoBaHnS ABWXKEHWEM MalUMHbI M NMapaMeTpamu paboumnx
N BCMOMOraTesibHbIX 3/1IEMEHTOB B 3aBMCMMOCTM OT YCNOBMMA W 3agad npwu
dyHKumoHmpoBaHum CXM unu arperata [14, 39, 76, 91, 93, 94].

McxoaHbIMM faHHBIMW ANs 3TOrO SBASOTCA T3 Ha MPOEKTMpOBaHUe
CXM (camoxogHasl, HaBeCHasi, MpuuenHas), TexHudeckme TpeboBaHus K yCT-
POMCTBY, KMHEMATMUYECKME MapaMeTpbl pabounx M BCOMoraTeNbHbIX Opra-
HOB, obecneyvBaloWmMX paumoHanbHoe yHKUMoHMpoBaHme CXM (obocHo-
BaHHble B ee (DYHKLMOHASIbHON CXEME), CBEAEHUSI O BO3MOXHOCTAX pasnny-
HbIX KWHEMATUYECKUX IPynmn MeXaHW3MOB.

PelweHne 3aaa4y no 060CHOBaHMIO PaUMOHaNbHOM KMHEMATUYECKOW
CXEMbl CBS3QHO C WCMOJSIb30BaHMEM OBLIMX MOAXOA0B MapaMeTpUYecKoro M
CTPYKTYPHOIO CUHTE3a B COOTBETCTBMMU C HasHadeHueM CXM u cnegyrowmx
npeanocbIIoK:

1) u3 TpeboBaHUI TEXHUYECKOTO 3aaHnsl U3BECTHbI XapaKTEPUCTK-
KW BeayLlero aneMeHTa (BMA UCTOYHWKA ABWKEHUS: ABUratenb, Ban otbopa
MOLLHOCTM, XOA0BOE KOJIeCO M Mp., YTO COOTBETCTBYET Basly ABWUraTens, Ba-
ny otbopa MOLHOCTM, OCU KOJec, MX MOJSIOKEHUIO B MPOCTPAHCTBE), T.e.
NOMOXKEHNE OCW BpaLLEHUSt OTHOCUTENTbHO BEKTOPA CKOPOCTU NepeMeLleHns
MalUWHbI, arperata Win MaTepuana, pacCTOsIHUIO OT MOBEPXHOCTM ABWXKe-
HWS, YacToTa M HanpaBJ/ieHWe BpaLLeHus;

2) 13 (YHKUMOHANbHON CXEMbl U3BECTHbI XapaKTEPUCTUKK UCTOSI-
HUTENbHOTO MexaHu3Ma: BuA ABWXEHUS (MOCTynaTeslbHOe, BpallaTesbHoeE,
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konebaTenbHOEe), HanpaBfeHWe ABMKEHUS MO OTHOLLEHWIO K BEKTOPY nepe-
MELLEHNS MalUMHblI UNW arperata, MoJSIoKEHWE WCMOSTHUTENbHOMO 3BEHa OT-
HOCUTEJIbHO MOBEPXHOCTW MOYBbI, OTHOCMTENIbHO BEAYLLEro 3BeHa, a Takke
CBEeAEHWsl O HEM3MEHHOCTU UNW Npeaenax U3MEHEHUs 3TOW BENIMYMHBI.

CnepnytoLeit NpeanockKON SBASETCS TO, YTO CBELAEHUSI O pas/vy-
HbIX MeXaHW3Max, UX KOHCTPYKUMSX, KNHEMATUYECKME U AMHaMUYECKue xa-
PaKTEPUCTMKN M3BECTHbl U3 COOTBETCTBYIOWMX KypcoB («TMM», «[eTanu
MaLLWH»).

B cBa3u ¢ TeM, 4TO Beayllee 3BEHO, KaK MPaBUIIO, B CENbCKOXO035IM-
CTBEHHbIX MallMHax W arperarax COBepLUaeT BpallaTeslbHoe ABWXXEHWE, TO
[BWKEHNE WCMONHWUTENIbHOMO 3BEHA AO/MKHO ObiTb NpMBEAEHO K TOMYy Xe
Buay (HanpuMep, pelleTo coBepluaeT KonebaTenbHoe ABWXEHWE, a NpuBOA
OCYLLECTBNSIETCA OT Bana C BpallaTenbHbiM ABMXEHWEM). TUMMYHLIM And
3TOro C/lyyas SBNSIETCS KPUBOLUMMHO-LLATYHHbIA MexaHu3M, npeobpasyto-
LM BpallaTesibHoe ABMXKeHWe B konebaTenbHoe. OaHako npy 060CHOBaHUM
KMHEMaTWUYECKOW CXEMbI CleflyeT UMETb B BUAY, YTO 3TO HE €AMHCTBEHHbIN
cnocob npeobpasoBaHus ABWKEHWS. [ns 3TOro criy4das MoryT 6biTb MCMONb-
30BaHbl MEXaHU3Mbl Kauyalollencsl Wwarbel, peeyHble, BUHTOBbIE, MMApaBu-
Yeckue U 3M1eKTpoMarHUTHble NnpeobpasosaTteny.

OCHOBHbIM CBOMCTBOM MPMBOAOB OT BeAYLLEro 3BeHa K WCMOJSHU-
TENbHOMY WK BeayLlLeMy 3BeHy MexaHu3Ma Ans npeobpa3oBaHus ABVDKEHUS
ABNSIETCA NepefaToOYHOEe OTHOLLEHME UK NnepeaaTovyHoe YMCo:

rae , —4acroTa BpalleHus UCMOSTHUTENBHOMO 3BEHA; (), — YacToTa Bpalle-
HWUA BeayLlero 3BeHa: MOXeT obecneymBaTbCs OAHUM WM HECKOMb-
KUMWU MEXaHu3MaMu, Toraa i=i;-ir-z-...

MepenaTo4HOE UYNCIO SIBASIETCS OAHOM M3 XapaKTEPWUCTUK nepeaa-
TOYHOrO MexaHu3Ma. Hanpumep, Anst KIMHOPEMEHHOW Mepeaayn OHO MOXET
6bITb A0 10, Ans koco3ybbix nepenay oo 20, uenHol nepeaaun ao 15 u T.4.
npwv AOMYCTUMbIX CKOPOCTSIX.

Bbi60p npuBoagoB. Bvup npveoaa, NPUMEHAEMOro B KMHeMaTu4e-
CKOM CxeMe, npegonpefeneH ero HasHayeHWeM B COOTBETCTBMM C BWAOM
ABWXXeHWs BeayLlero 3BeHa (Beayliero Bana) U paboyero opraHa unm mMexa-
HM3Ma ANs U3MEHEHUS UK Npeobpa3oBaHMs BMAA ABWKEHMS, @ TakxXe B3a-
MMHBIM PacnofIoKEHNEM MPUBOAA M paboumx OpraHoB MpU OrpaHUYEHUsX,
BbITEKAIOLWMX M3 CBOMCTB MEXaAHM3MOB WM TpeboBaHMI yHKUMOHAIbHOW
CXeMbl. PacCMOTPUM HEKOTOpblE TUNWUYHBIE A1 CENbCKOXO3AMCTBEHHbIX Ma-
LLUMH NpUMepbI.

Ocu BasioB M pacCTosIHME MEXAY BalslaMu MOryT U3MEHSITb CBOE 10-
JIOXKEHWE B MPOCTpaHCTBe. Hanpumep, nepeaada BpalleHus OT Bana otbopa
MoLHoctM (BOM) Ha oAMH M3 BanoB MallWHbl NMPU ABMXXEHWWU MPULENHOMo
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arperarta, COBEpPLUEHUN UM MOBOPOTa MM MOAbEME MALUMH HAaBECHOMO arpe-
rata. B aTom cnyyae nepegath BpalleHWE MOXHO KapAaHHbIM Teneckonuye-
CKVUM BasioM, rMO6KMM BanoM, rMAPaBANYECKMM WU 3NEKTPUYECKUM MPUBO-
[OM U T.A.

lepekpelymBaroLymecss ocu BasoB B OAHOY M/IOCKOCTU. Onsi 3TOro
NPUMEHSIIOT 3ybyaTble KOHMYECKMEe nepefayu, YepBsiuHble nepeaaqn, pe-
MEHHble, TPOCOBble Nnepeaaqn, MPUKLMOHHbIE, rMapaBNnYecKkMe NpuBoabl U
T.4.

lepecexarolymecs ocu BasioB B Napasiie/ibHbIX /I0CKOCTSIX. B 3ToM
C/lydae NpUMEHSIIOT KOHMYeckue 3ybyaTble, YepBsiuHble NepeaayYun B coyeTa-
HAM C PEMEHHOW, LEMHOM, 3ybuyaTon LMIMHAPUYECKOW, MMApPaB/IMYECKUE,
3NeKTpuyecKkue nepefaum u T.4.

PaccrosiHne Mexzy BasiaMy HEU3MEHHOE, OCU napasiesibHele. Ans
nepefaqn ABWXKEHUS MEXZY HUMM UCMOMb3YIOT 3ybuaThle UMIMHAPUYECKHE,
LienHble, PEMEHHbIE U T.M.

Bun aBwkeHns BeayLyero 38eHa v pabodyero opraHa He cosrnajaet
(konebaTtenbHoe, nocTynatenbHoe). [Mpeobpa3zoBaHne BpalaTeNbHOrO B
konebatenbHoe 6blI0 paccMOTPeHO paHee. locTynaTtenbHoe ABMXEHWE B
OCHOBHOM UCMONb3yeTcs A/t NepeMELLeHUs MaTepuana wim obbLekToB 06-
paboTku. Mpy 3TOM NPUMEHSIIOTCS TPAHCMOPTUPYIOLLME MeXaHW3MbI (MO KBa-
mudukaummn U.U.Aptobonesckoro). Kputepusamn ans Bblbopa MexaHWU3MOB
M3 MX MHOXECTBA SBMSKOTCS TEXHONMOrMYHOCTb U HaaexHocTb. Crneayet
UMETb B BUAY, YTO GOJbLIOE YNCNO OTKA30B MPUXOAMTCS Ha 3NEMEHTbI Npu-
BOJOB.

Mpu BbIGOPE MEXaHU3MOB MO 3TUM KpUTEpWsIM CrleayeT obpallatb
BHMMaHVe Ha OrpaHUYeHUst MO NepesaToYHOMY YMCIY U CKOPOCTH, KOTOpblE
SBNSIHOTCS UX XapaKTepUCTUKaMKM, @ TakXXe OrpaHWYeHus, KOTopble Hakna-
[blBaeT (pyHKUMOHaNbHasi CXeMa B BUAE PacCTOsiHUS MeXay Banamu u Ao-
nyCTMMON HEPABHOMEPHOCTU X0Aa.

PeMeHHble U (PUKUMOHHbIE Mepefayn MOryT CO34aBaTb 3HAYU-
TENbHY HEpPaBHOMEPHOCTb X0Aa M3-3a NMPOCKanb3blBaHWUS Uu Aedopmaumm
YNpYrux 31eMeHTOB.

OpraHun3aymns KMNHeMaTH4YeCKOH CXeMbl Ha4YMHaeTcsl 0T UCTOu-
HUKa ABWxeHus. Tpyu 3TOM NpUBOJ OCYLLECTBASIETCS HEMOCPEACTBEHHO OT
BefyLlero 38eHa K paboueMy opraHy wnum nocnefosaTenbHO Yepes npome-
XYTOUYHblE Basibl U paboune opraHbl, KOraa Ban OAHOro paboyero opraHa
[ienaloT UCTOYHVKOM ABWXEHWS Ans Apyrux. Belbop BapuaHTa cxembl npe-
LonpenensieTcsl CIOXKHOCTbIO MaluuHbl  (KOIMYECTBOM  aKTUBHBIX paboumx
opraHoB). B ocHOBe BbI6Opa BapuaHTa NexaT Te Xe KPUTEPUU: TEXHONOr Y-
HOCTb M HafleXXHOCTb. HaaeXHOCTb mepefay, Kak MpaBwio, M3BECTHa U3
OMbITOB 3KCMyaTauMy aHanoroB. TEXHONOMMYHOCTb B [JaHHOM Cllyyae Bbl-
CTyNaeT Kak CBOMCTBO NPUCNOCOBNEHHOCTU K TEXHUYECKOMY 0BCITY)XMBAHWIO
W PEMOHTY, U OCHOBHbLIM €e rokasaTtenieM byaeT siBNsSTbCS BpeMsl Ha ycTpa-
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HeHue 0TKa3oB. lNpn 3ToM oHO ByaeT 3aBMCETb OT NErkoAOCTYMHOCTU U Ner-
KOCbEMHOCTU TEX 3/IEMEHTOB, OTKa3bl KOTOPbIX OXWAAKOTCS.

B cBsi3u c 3TMM HeuenecoobpasHo C OfHONM CTOPOHbI Bana OpraHu-
30BblBaTb 60/1€e ABYX KOHTYPOB nepeaayn, caM KOHTYp (KSIMHOBOM peMEHb,
uenb) AO/MKEH pacrofiaraTtbCs Ha KOHCONSX BasioB, HE OXBATblBasl KaKWX-
B0 KOHCTPYKLMIA, CO3AAOLIMX 3aTPyAHEHUs Anst ero 3ameHbl. B npoTus-
HOM C/ly4ae UCMnosb3yoTCs nepefayn ¢ pa3beMHbIMM KOHTYpaMu (Hanpumep,
uenHas nepegava).

[pyryM npasunoM Ans opraHu3aumu nepeaad cnefyer cunTaTth Le-
necoobpasHoCTb nepesayn ABWKeHUs ¢ Bana pabouyero opraHa, TpebyioLle-
ro ANs BbINOSIHEHUS TEXHOIOMMYECKOro NpoLecca MeHbLLYK MOLHOCTb, YeM
nocnesyowmin pabounini opraH, Tak Kak 3aliuTa ero oT neperpy3ok npakTu-
YeCKn HEBO3MOXKHA.

[ns 3aWwmThl NPYBOAOB B KMHEMATUYECKYIO CXEMy BBOASAT 3aLUMT-
Hble MEXaHU3Mbl B BUAE NpefoxpaHuTenbHbiX MydT (3ybuaTble, LWapuKoBble,
(PPUKUMOHHBIE 1 T.M.) U OBroHHbIX MyPT. X HeobxoaAnMOCTb yCTaHaBuBa-
€TCA Ha OCHOBaHWM aHanu3a [EWCTBUSI CU B HEYCTAHOBMBLLEMCS peXUME
pabouunx opraHoB (pa3roH, OCTAaHOB M3-3a MpeKpalleHns paboTbl UK Hapy-
LUIEHMS TEXHONIOrMYeCcKoro npouecca (3abvsaHne) 1 Apyrux OTKasoBs).

Bb160p MexaHN3MOB perysiMpoBaHHsi, KOHTPOJIS1 M yrpasJie-
HMS. B CenbX03MalMHOCTPOEHUN perynnpoBaHne noapasymeBaeT M3MeHe-
HMe napameTpoB paboymx OpraHoB (3BEHbEB MCMOSHUTENbHBIX MEXaHW3MOB
MU UX B3aUMHOMO MOMOXEHMS) MPU U3MEHEHUWM TEXHOSIOMMYECKUX CBOWCTB
MaTepuasnoB M OKpyXatoLLel cpefbl.

/13MeHUMBOCTb BO BpeMeHu (AIMTeNIbHOEe COXPaHEHUe CBOWCTB unu
MOCTOsIHHAsi M3MEHYMBOCTb) [IOMYCKAET ANCKPETHOE Ha ANMTESNbHbIN NpoMe-
XKYTOK BPEMEHW W/ HEMPEPbIBHOE PeryiupoBaHue.

Perynupyemble napameTpbl pabouero opraHa AO/MKHbI obecneuyu-
BaTb CYLUECTBEHHOE BAMSHWE HA Ka4yecTBO npouecca M dyHKLMOHWPOBaHWe
M COOTBETCTBOBATb TPEOOBaHMSAM TEXHONMOMMYHOCTU KOHCTPYKUMW. Tunud-
HbIMW U3MEHSIIOLMMUCS NapaMeTpaMu SBASKOTCA: YacToTa BpalleHust; 3a30-
pbl Mexay pabounmmun snemeHTamu pabouero opraHa (paccTosiHue mexay
Xano3u pelleTa, 3a30p Mexay Aekon u 6uyoM MonoTunbHoro 6apabaHa u
T.N.); YrNbl HakNoHa (aednekTop B CUIOCOYBOPOYHOM KOMOaWHe, rpabnHbl
MoTOBMNa, rpebHK oYeckiBatoLLEero annapara); nonoxeHue paboyero opraHa
OTHOCUTENIBHO MOBEPXHOCTKM nons (rnybuHa ob6paboTku NouBbl, BLICOTA CKa-
LUMBAHMS, BbiCOTa TepebneHns u T.A4.); USMEHEHWE CEeYeHWst MOTOKa MaTte-
pvana (BXoAHble OKHa BEHTMNATOPA, MPeccoBasibHAs KamMepa CEeHHbIX npec-
COB, NpuWeMHasi kamepa CuNocobOpoYHOro koMbalHa W Ap.); U3MeHeHwe
reoMeTpUYecKMX pasMepoB (paauyc KpMBOLLMMA A5 UBMEHEHUS aMNUTYAbl
konebaHua v np.).

TUNWUYHBIMA MeXaHW3MaMU ANS NPUBEAEHHbBIX NMPUMEPOB ABNSIOTCS
peaykTopbl C NMepeMeHHbIM nepefaToYHbIM YMCIOM, BapuaTopbl KAMHOpe-
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MEHHblE U (PPUKLMOHHbIE, MIIOCKME MEXaHW3MbI C (PUKCUPYIOLLMMCS BELYLLIMM
3BEHOM, BUHTOBbIE MEX@HU3Mbl, FMAPABINYECKMNE CUCTEMBI.

[ns obecneyeHnst MOMOXKEHUS] OTHOCUTESIbHO MOBEPXHOCTW MONS
UCMONb3YIOTCS KOMUPYIOLLME YCTPOMCTBA PasfMYHbIX KOHCTPYKUMA. Ux Tak-
Xe cnefyeT OTHECTU K CUCTEMAaM HEMPEPBLIBHOMO PeryvpoBaHus.

B pspe cnyyaeB HenpepbiBHOE perynvpoBaHune TpebyeT co3aaHus
ABTOMATU3MPOBAHHBLIX CUCTEM, YTO COCTaBJISIET MPEAMET CaMOCTOSTENBHOMO
NpOEKTMPOBaHUs. B cenbxo3mallmHax, koraa paboune opraHbl U MEXaHWU3Mbl
HaXoAaaTCs BHE MONs 3peHust onepatopa (TpakTopucTa, kombaiiHepa, pabo-
yero), BO3HMKAET MOTPEBHOCTb B MeXaHM3Max KOHTPOMS 3a HapylueHuem
TEXHOJIOrMYECKOro MpoLecca Un ero NpeayrnpexaeHusi, a Takke 3a HacTy-
nneHvMeMm oTtkasa. [N 3TOro BBOAMTCS CUCTEMA CBETOBOM WM 3BYKOBOM
CUrHanM3aumm ¢ UCTOYHMKOM MUTAHUSI OT 3MIEKTPOCUCTEMbI SHEPrETUYECKOrO
cpeactBa. OBbIYHO HapylleHue TeXHOorMyeckoro npouecca (3abusaHue,
3anunaHue, nonagaHve MOCTOPOHHMX MPeAMETOB) WM OTKa3 MpUBOAAT K
W3MEHEHUIO KPYTSILLEr0 MOMEHTA, YTO BbI3bIBAET OTHOCWUTENIbHOE MPOCKasb-
3blBaHWE B MPEAOXPaHUTENbHBIX YCTPONCTBaX.

KpyTswwmii MOMEHT KOHTPOSIMPYETCS MPU MOMOLLM MEXAHWU3MOB, 3a-
MbIKQOLLMX U Pa3pbIBAOLLMX SNEKTPUYECKYIO LieMb, A CO3AaHWs 3BYKOBOMO
WK CBETOBOMO CUrHana.

AHanorMyHLIM 06pasoM AENCTBYIOT YCTPOMCTBa NpeaynpexaeHus o
HapyLUEHUN TEXHOMIOrMYeckoro npouecca (HanosnHeHue 6yHkepa kombalHa
3€PHOM, YMEHbLUIEHWE YPOBHSI 3€pHa B CEMEHHOM SILLIMKE CESIKU U T.4.).

Bbi6op MexaHu3Ma 3aBUCUT B KaXXAOM KOHKPETHOM C/lyyae OT Buaa
perynnpoBaHus 1 perynmpyemoro napameTpa paboyero opraHa.

AaHHble Ans pacyera napaMeTpoB KMHEMaTMYyecknx 3Jie-
MeHTOB. Tocne Bbibopa MexaHU3MOB MPVBOAOB, YMPaB/IEHUSI U KOHTPONS
HeobXxoAMMO onpesenvTb UX OCHOBHbIE MapaMeTpbl. [Ins 3TOro UCnonb3yeT-
CS AMHaMWYECKWUI aHanu3 MexaHu3MoB. MeToabl pacyeTa KMHEMaTUYecKux
aneMeHTOB B GONbIUMHCTBE CnyyaeB pa3paboTaHbl B A0OCTaTOYMHOM Mepe
(3ybuaTble, peMeHHble, LenHble, (MPUKLMOHHbIE Mepefayy, BUHT — raika,
BaN — NOALWMMHUK U T.A4.).

Ocob6eHHOCTb OpraHu3auUmMmM KUHEMaTUYECKOW CXEMbI 3aK/OYaeTCsl B
TOM, YTO pacyeT creayeT BeCTUM OT pabouyero opraHa K WCTOYHUKY ABWDKe-
HWs. 3TO 0BYC/IOBNIEHO TEM, YTO NPW NOCNEA0BATENIbHOM COEAMHEHWM, KOrAa
npeabiAyLLmin pabounin opraH SIBNSIETCS UCTOYHUKOM [BWXEHUSI Anst nocse-
LytoLLero, MOLHOCTK ByayT CyMMMpOBaTLCS OT MocneaHero paboyero opra-
Ha K UCTOYHWKY ABwxeHus (puc.4.43).
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Puc.4.43. Mpumep CNOXeHWst MOLLHOCTEN

MycTb MOWHOCTb, NoTpebnsemas paboumm opraHom 1~ N1; 2~ N2 ;

3~N3.
Torpa Ha Ban pabodyero opraHa 1 fo/mkHa nepeaaBaTbCst MOLWHOCTb
N1 N2 N3
N=—+—-+—ry,
m M 13
roe 1,,7m,,1m; - KO3MMULMEHTbI NONE3HOrO AENCTBUS COOTBETCTBYIOLMX
nepegau.

B cBs3u C 3TUM pacyeT AMaMeTpa Bana, NOAWMMHUKOB, peMHeN Ans

pabouyero opraHa 1 Heob6x0aMMO BECTU C YUETOM
Nl N2 N3
—_—t—t—.
m M 13

MowHocTb, noTpebnsemas paboumm opraHoM, pacCcyMTLIBAETCS UC-
XOASt U3 YCNOBUI BBIMONHEHWSI UM TEXHOMIOrMYECKOW ornepauuu C y4eToM
CBOMCTB 0bpabaTbiBaeMbIx MaTepuanoB. O6bIYHO MHOPMALIMS O HUX UMeeT-
CS B BMAE CWN COMPOTWBNEHUS MaTepuana pabounMM opraHam wnu ux ane-
MeHTaM B BMAE YAESbHON BeNWU4YMHbLI (COMPOTMBIIEHWE MpU KyMbTUBALMK
(H/M) npu onpeaeneHHoi rnybuHe 06paboTKM, COMPOTUBIEHME CKalUMBa-
Huto (H/M) Ans pasnuuHbIX KynbTyp W T.4.), YAENbHOW 3Hepruv (paboTa Te-
pebneHus ogHoro cTebns nbHa, KOpHernnoga; paboTa paspylueHus CBs3v
3epHa C KonocoM, paboTa usmMenbYeHns eauMHULbl MacCkl 3epHa U np.); pac-
XOJ, MOLLHOCTM, OTHECEHHbIV K eAMHULIE NoAAuM.

OrpaHu4eHnsaMu Npu pelleHnn 3a4ad CrHTe3a cxeM (yHKUMOHasb-
HbIX ABNAOTCA TPebOoBaHUA K HAAEXKHOCTM, TEXHOMOMMYHOCTU, SPrOHOMUKE,
acreTuke, 6e30nacHOCTM paboThl.

[ns nepefaun ABWXXEHUS OT UCTOYHUKA SHEPrM B CEMbXO3Mallu-
HOCTPOEHWUU MPUMEHSIIOTCS KapAaHHbIA TENeCKOMNMYeckuid Ban, npu Manbix
MEXLEHTPOBbIX PaCcCTOSHUAX 3ybyaTble nepeaayun, Npy 3HaYUTENbHBIX MEX-
LEHTPOBbIX PACCTOSHUSX LENHbIE U PEMEHHble Mepefayn, a Takke KpuBo-
LUMMHO-MON3YHHblE MEXaHU3Mbl, NPeAOXPaHUTENbHbIE U OBroHHbIE MYThI.
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[ns HaTshKeHUst Lenen U peMHel, perynmpoBaHUs reoMeTpuUYeckux napa-
MEeTPOB paboymx OpraHoB LIMPOKO PacrpoCTpaHeHbl MPOCTENLLIME PblYAXKHbIE
MU BWHTOBbIE MEXaHW3Mbl, YCTPOMCTBA [ANS ABTOMATUYECKOTrO HaTSXKEHWUS
pEMHeN.

B psage cnyyaeB TpebyeTcs CMHTE3 MexaHW3MOB MO 3aAaHHbIM Tpa-
EKTOPUSIM 1 CKOPOCTSIM 3BeHbeB. OH BasupyeTcs Ha MeTofax, U3y4yaeMbiX B
TEOPUM MEXAHM3MOB M MalUMH. M3 BbIGPaHHbLIX M CUHTE3UPOBAHHLIX Mexa-
HM3MOB (POPMUPYETCS CUCTEMA B BMAE KMHEMATUYECKOW CxeMbl. Mpu 3TOM
YUYUTBIBAIOTCS HA3BaHHbIE OFpaHNYeHUs.

Mpu 060cHOBaHUM BUAA CXEMbl OCHOBHbLIM UCTOYHUKOM UHGOP-
MauuM SBNSKOTCS KOMMO3UUMOHHOE MOCTPOEHWE MPOEKTUPYEMONM MalUWHbI,
oTpaxeHHoe B ee [1C, cxeMbl KMHEMaTU4YeckMe MallMH aHanoros, UX AOCTO-
MHCTBA W HEAOCTATKW, BbISIBMIEHHLIE MPWU MCMbITAHUAX, 3KCrlyaTauuu; oT-
pacneBov OMbIT, MPOU3BOACTBEHHbIE BO3MOXHOCTU W HanMuMe Ha pblHKE
PasNMYHbIX KMHEMATUYECKMX 3N1EMEHTOB (peayKTopbl, MOTOP-peayKTopbI).

Mpy NEPBUYHOM CUHTE3E KMHEMATUYECKON CxeMbl HeobXxoAMMO
OLIeHUTb creaytoulee:

1) BO3MOXHOCTM MWMHUMM3ALMM KOHTPNPVBOAHLIX BanoB (ans ne-
pefayn [BWKEHWUs C oAHOW cTopoHbl CXM Ha apyryto), uenecoobpasHo B
KauecTBe KOHTPMPMBOAHOMO Bana WCMOMb30BaTb Basbl paboumx OpraHoB
CXM;

2) nonoxeHwe pAsuratenss npu komnosvumm CXM, OHO AOMKHO
YAOB/IETBOPSATL HE TOJNILKO YCNIOBUSIM PaLMOHANbHOMO pacnpefeneHnst aas-
neHust Ha onopbl CXM (koneca, paMHble KOHCTPYKLMKM), pauMOHanbHOro no-
JIOXEHWS,, HO W 3afaveil 3proHoOMUKM (LWyMbl, BMOpaLMsi, 3arazoBaHHOCTb,
6e30nacHOCTb); NoMoXeHwe ABuratens A0/MKHO obecneunBaTb 61M3Kyl0
nepenayy 6onbLIMX MOLIHOCTEN K 3HepronoTpebnsiemMbiM pabouuMm U BCro-
MoraTesibHbIM 371eMeHTaM CXM (HanpuMep, NOMoXKeHWe ABUraTens Mobunb-
HOro 3epHoy60opoYHOro KoMbalHa uenecoobpasHo pacnonaratb 6amxke K
NpuBOAY ABWXWUTENsS MONOTWIbHOW PynMbl, BEHTUISTOPY BO3AYLLHO-
PELUETHOMN OYMCTKM);

3) KOMMOHOBKY BMAA KMHEMAaTMYECKOM CXeMbl MpU nepejade fBu-
)KEHUSI OT OAHOr0 MCTOYHMKA (Ban ABMraTens, Bedylmit Ban) K BEAOMbIM
BaslaM pas/IMYHbIX 3M1EMEHTOB C 6OMbLIMM pa3nuunMeM B noTpebnsemoit
3Heprumn LenecoobpasHo BLIMOHATL HEMOCeA0BaTEIbHOW A5 YMEHbLIEHUS
nepefaBaeMoii MOLHOCTM B PasfMYHbIX 3BEHbsIX (MPUBOA K 3MEMEHTY C
60O NOTPebNsieMoii MOLLHOCTBIO U NPUBOL K 3MEMEHTY C Manoi no-
TpebnsieMoi MOLLHOCTBIO LIeNecoobpasHo BbIMOMHSATL HEMOCeA0BaTeSbHbI-
MU AN YMEHbLUIEHMS NepeaaBaeMoi MOLWHOCTM B PasfiiHbIX 3BE€HbSX (MNpu-
BOJ, K 3N1eMeHTY C 60/1bLUIOM NOTPe6NSEMON MOLLHOCTLIO U MPUBOA K SN1EMeH-
Ty C Masioli NOTpebnseMon MOLHOCTLIO LienecoobpasHo AenaTb napannienb-
HbIMK);
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4) KOMMOHEHTY CXeMbl KMHEMaTUYECKOW, KOTOpasi A0SHkHa obecne-
uYMBaTb AOCTYMHOCTb, BO3MOXHOCTb PEry/IMpOBOK U JIEFKOCLEMHOCTL €e Ku-
HEMaTUYECKMX 3MeMeHTOB (MoKasaTenm pemMoHTonpurogHoctn (cm. [28],
rn.9)

4.5.2. MpaBuna nocTpoeHnst CXeM KMHEMaTUYECKNX

MpaBuna nocTpoeHus kuHematudeckux cxem (KC) onpepeneHbl
FOCT 2.703-68 (c n3meHeHnem N91 (MYC N23-81)ot 01.19.81 r.) n IOCT
2.701-84 «Cxembl. Bugbl 1 Tunbl. O6wme TpeboBaHMS K BbINOTHEHMIO».

[ns pa3paboTku NPOeKTHOM U paboyein KOHCTPYKTOPCKON AOKYMEH-
Taumm Cxema [JO/DKHA COAepXaTb CBEAEHUSI O FEOMETPUYECKMX U KMHEMATU-
YeckMX MapaMeTpax 3BeHbeB B OOLLENPUHATOM Buae. [nd nonyyeHus gaH-
HbIX 3aKMAbIBAIOTCS: MOLHOCTb, HeobXxoaumas Ans BbIMOSHEHMS npouec-
COB; peXuMbl paboTbl; yCUNNS, NpUXOASLLMECT Ha 3BEHbS, YTO MO3BONSET
onpeaenuTb UX XapakTepuctukn. OCHOBHbIe npaBuia paspaboTky KuHeMa-
TUYECKOMN CXEMbI:

1. Ha KC pomxHa 6bITb Moka3aHa BCe COBOKYMHOCTb KMHEMaTuue-
CKWX 3/TEMEHTOB U UX COEAMHEHWI, MO KOTOPbIM MOXHO OCYLLECTBSTb pery-
NVpOBaHWe, yNpaBieHWe U KOHTPOSIb 3aZlaHHbIX ABWDKEHWUIN UCMOMHUTENbHBIX
opraHoB (nNpun.7); AOMKHbI BbITb OTPAXKEeHbI KMHEMaTUYeCKKe CBS3M (Mexa-
HUYECKME N HEMEXAHWYECKUE), NPeayCMOTPEHHbIE BHYTPU UCMOTHUTENbHbIX
OpraHoB Mexay OTAeNbHbIMU Mapamu, uensmu u rpynnamu. Kpome 3Toro,
YKa3blBaeTCs CBSA3b C UCTOYHUKOM [BUDKEHUSI.

2. KnHeMaTuyeckylo CxeMy W3Aenusl BbIMOMHST (BblMEPKMBAIOT),
KaK MpaBwmo, B BUAe pa3sepTku. [lonyckaeTca B cnydae Heobxoammoctu KC
BNUCbIBaTb B KOHTYp u306paxeHus usgenus, a Tawke KC BbluepunBaTth B
AKCOHOMETPUYECKUX MPOEKLMNAX.

3. Bce aneMeHTbl MalWnH M MEXAHWM3MOB Ha cxeMe M306paXkaloT yc-
NOBHbIMK rpaduyecknumm 0603HaueHusaMy, yctaHosneHHbimn FOCT 2.770-84
«0603HayeHNs yCnoBHble rpacduyeckne B CxeMax. JNEMEHTbl KUHEMAaTUKN»
(npun.7, Tabn.4.20, puc.4.44) B OPTOrOHANIbHBIX WM AKCOHOMETPUYECKUX
NPOEKUMSIX UMW YNPOLLEHHO B BUAE KOHTYPHbLIX ovepTaHuii (cM. puc.4.44).
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Puc.4.44. [lonyckaeMble ynpoLLeHns B U306paxeHnn CXeMbl KUHEMATUYECKOM

Tabnuua 4.20

MpVMEpPHbI NepeyYeHb OCHOBHbBIX XapaKTepUCTUK
1 NapaMeTPoB KMHEMATUYECKUX S/IEMEHTOB

HanmMeHoBaHue

[laHHble, yKasaHHble Ha CxeMe

1. ICTOYHMK ABUMXKEHUS
(pBuratens, BOM)

2. MexaHu3M, KnHemMaTuye-
cKasa rpynna

HanmeHoBaHue, Tun, xapakTepuctvka (Hanpumep,
anektpoasuratens: N, KBT; n, 06/MuH)
XapaKkTepucTMKa OCHOBHbIX WCMONMHUTENbHbIX [BU-
YKEHWUM, AMaNasoH PerynMpoBaHus u T.4.
MNepeaaToyHOE OTHOLLIEHME OCHOBHbIX 3/1IEMEHTOB.
Pa3mepbl, onpeaensiowme npeaenbl NepeMeLleHuii:
[NIVHY nepeMeLleHust UM yroa noBopoTa UCMOMHU-
TeNbHOro

opraHa.

HanpaBneHue BpalleHuss unm nepemelleHns  sne-
MEHTOB, OT KOTOPbIX 3aBUCUT MOSy4yeHUe 3afaHHbIX
MCNONHUTESNbHBIX ABMXEHUM U MX COFTAaCOBAHHOCTb.

3. KnuHematnyeckme 3BeHbs:

a) LLUKNUBbI PEMEHHbIX Nepe-
Aad

[nameTp (4ns CMEHHbIX LUIKMBOB — OTHOLUEHWE Ana-
METPOB BeAyLMX LKUBOB K AMaMeTpaM BeAOMblX
LLKV1BOB)

6) 3ybuaTtoe koneco

Yncno 3ybbeB (Ans 3ybuyaTbiX CEKTOPOB — YUCIIO
3y6beB Ha MOJSIHOM OKPYXXHOCTU M  (haKTUYecKkoe
yncno 3ybbeB), MoAynb, ANS KOCO3ybblx Kkonec —
HanpaB/ieHWEe U Yron HaK/IoHa 3y6beB.

B) 3ybyaTas penka

Moaynb, Ans KOCO3YybbiX peek — HanpaBieHue u
Yron HakJIoHa 3y6beB.

r) yepBsiK

Moaynb OCEBOW, YMC/IO 3aX0A0B, TUM YepBska (ecnu
OH HE apXvMMedoB) HampaBfieHWe BUTKA WM AMAMETP
yepBskKa.

[1) XOA0BOWN BUHT

Xoa BMHTOBOM NMHUKN, 4YUCNO 3axodosB, MNoAnucCb
«neB» - ANng NeEBbIX De3b6.

€) 3Be3/04Ka LIenHoi nepe-
Aauu

Yucno 3ybbes, war uenuv

X) Kynayok

I'IapaMeprl KPpUBbIX, OnNpeaensarowmx CKOpoCTb WU
npeaenbl NEpEMELLEHNA NOBOAKA (TO}'IKaTe}'Iﬂ).

4. [onyckaetcs MexaHu3Mbl, OTAENbHO COBMpaeMble M CaMOCTOsI-
TenbHO perynupyemble (Hanpumep, peaykTop), usobpaxatb Ha KC 6e3
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BHYTPEHHUX CBs3ei. B 3TOM cnyyae cxeMy Takoro MexaHu3Mma criegyeT u30-
6paxaTb B BUAE BbIHOCHOMO 3/1eMeHTa Ha CBOOOAHOM Mone yepTexa obLuei
KMHEMaTWUYECKOM CXEMbI U3AENUS, B KOTOPOE BXOAUT 3TOT MEXaHM3M.

5. B3auMMHoe pacnonoxxeHue 3neMeHToB MexaHu3Ma Ha KC gomkHO
COOTBETCTBOBaTb MCXOAHOMY, CpeaHeMy unu paboyeMy NOSIOXKEHUIO UCMON-
HWUTESbHbIX OPraHoB M3aenus (MexaHusma).

MonoxeHWe WUCMONHWUTENbHBLIX OpPraHoB, AJ1I1 KOTOPbIX BblYepyeHa
CXeMa, AOrMyCcKaeTcsl NOSACHATb HAAMUCHIO.

6. Ha KC npu ycnosum coxpaHeHusi SICHOCTU ee MOHWMaHus Aonyc-
Ka-eTcs:

Q) NepeHOCUTb NIEMEHTbLI BBEPX MM BHU3 OT MX UCTMHHOrO MOno-
XeHus;

6) BbIHOCWUTb 31EMEHTbLI 33 KOHTYP M3AENUS, HE MEHSS UX Nonoxe-
HUS;

B) MOBOPAYMBaTh 3N1EMEHTbI B MOSIOXKeHWe, Haubonee yanobHoe ans
n306paxeHusi.

B cnyyasix, korga conpsbKeHHble 3BeHbsi Mapbl BbldepyeHbl pas-
LieNbHO, UX COEAVHSAIIOT LUTPUXOBOM NHMEN (cM. puc.4.55,a).

7. Ecnu npu n3obpaxeHnn Ha cxeme Basbl U OCU NepeceKatoTcs,
TO m306paxalowme X UHUM B MeCTax MepecedyeHus He pa3pbiBatoT (CM.
pnc.4.44,6).

Ecnuv yacTb Bana unm 0Cu Ha CxeMe 3aKpbiTa KakuMu-nnbo apyrumm
3N1EMEHTAMWN WIM YACTAMWU MexaHu3Ma, TO B 3TUX MeCTax rnocnegHue crneay-
eT u30bpaxarb LUTPUXOBLIMU NNHUAMMU, KaK HEBUAUMBIE (CM. puC. 4.44,B).

[onyckaeTcs Banbl YCNIOBHO NOBePThIBaTh (CM. puc. 4.44,r).

8. Ha KC cooTHolleHe pa3MepoB rpadmyecknx 0603HaYeHUN
[O/MMKHO MPUMEPHO COOTBETCTBOBATb AEMCTBUTENBHOMY COOTHOLLEHMIO pas-
MEpOB 3TWX 3/IEMEHTOB B U34eNnN.

9. Ha KC mMaLmH 1 MexaH13mMoB n3obpaxatot:

a) Basibl, OCK, CTEPXHM, LWATYHbl, KPMBOLLMMbI W T.M. — CMIOWHBLIMU
OCHOBHbIMW JIMHUAMU TOJLLUMHON S;

6) anemeHTbl, 306paXkeHHble YNPOLEHHO B BUAE KOHTYPHbIX o4ep-
TaHWM, 3ybyaTble Kofieca, YepBsiKM, 3BE3O0YKM, LUKMBLI, Kylayku U T.n. —
CNIOLWHBIMUA NIMHUAMU TONLLUHOW S/2;

B) KOHTYp u3aenusi (MaluHbl), B KOTOPbIM BMMCaHa Cxema, -
CNIOLWHBIMUA NINHUSAMU TONLLMHOW S/3;

r) KMHEMaTU4eckas CBsI3b MeXAY COMPSHKEHHbIMW 3BEHbAMMW Mapbl,
BblYEPYUYEHHbIMU PA3AESbHO, - LUTPUXOBLIMU JIMHUSAMM TOSILLMHON S/2.

10. Ha KC cneayeT ykasbiBaTb:
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a) HaUMEHOBaHME KaXKAOW BXOAsLWENW B CXEMy KMHEMaTuyeckomn
rpynnbl 31EMEHTOB C y4ETOM ee (yHKUMOHANBbHOr0 Ha3Ha4yeHus, Hanpumep,
npuBoA nepegayun. HavmeHOBaHWE HAHOCSAT Ha MOSKE MWUHW-BLIHOCKM, NpO-
BEAEHHOW OT KMHEMATUYECKOW rpynmbl 31EMEHTOB;

6) OCHOBHblE XapaKTEpUCTMKN MapaMeTpoB KMHEMATUYECKMX 3ne-
MEHTOB, Onpefensiowmne MCMoNHUTENbHbIE ABWXEHUS paboumx OpraHos,
BXOASALUMX B U3AENUS, UK UX COCTaBHbIX YacTeit (cM. Tabn.4.20).

11. B Tex cnyyasix, korga KC usgenus cogepXut OTYETHbIE, Aenu-
TeNbHbIE U ApYrMe TOYHbIE MEXaHW3Mbl U Mapbl, TO Ha Takol KC ykasbiBaloT
BCe [laHHble 06 UX KMHEMATUYECKON TOYHOCTHU:

Q) CTeneHb TOYHOCTW nepesayu;

6) BENUUMHbBI JOMYCTUMBIX NEPEMELLEHWIA;

B) BE/IUYMHbI OMYyCKOB MOBOPOTOB;

) BeNWYMHBI AOMYCTUMbIX MEPTBbIX XOAOB MeXAy OCHOBHbIMW Be-
AYLWMMW U UCNOSTHATENBHBIMU 3IEMEHTaMM U T.M.

12. Jonyckaetcs Ha KC yka3biBaTb:

Q) npefenbHble BEWYMHbI Yncen obopoTOB BasioB  KMHEMATUYe-
CKMX Lienei;

6) cnpaBoYHbIE M pacyeTHble AaHHble (B BMAE Tabnuu, rpadmkos u
AvarpamM), OTpaXkalolme nocnefoBaTeNnbHOCTb MPOLECCOB MO BPEMEHU U
NOSICHSAIOLLME CBA3W MeXAY OTAENbHbIMU 31EMEHTaMU.

13. B Tex cnyyasnx, korga KC cnyxuTt ans AMHaMU4ecKoro aHanusa,
Ha Hell cneayeTt ykasblBaTb BCE HEOOXOAMMblE pa3Mepbl U XapaKTEPUCTUKM
anemeHToB. KpoMe 3TOro ykasblBaloT HamMbosbluve BEMYMHBI HArpy30K Oc-
HOBHbIX BefyLNX NIEMEHTOB.

Ha Takol cxeMme crnepyeT nokasbiBaTb OMOPbI BaNOB U OCE C yde-
TOM UX (PYHKUMOHABHOrO Ha3HAYeHMS.

14. Kaxxgomy n3obpaxeHHoMy (Tabn.4.21) Ha cxemMe KuMHeMaTuue-
CKOMY 371eMEHTY NpUCBaMBatoT BYKBEHHbBIN KOZ U NOPSAKOBbLIA HOMep (apab-
CKUMW UndpamMm), Ha4YasioM CAYXWUT UCTOYHMK ABMXKEHWs, Banbl CXM Takoke
HyMepyoTCst BYKBEHHBIM KOAOM W apabckol LMGPON 0T UCTOYHMKA ABUKe-
HUS.
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Tabnuua 4.21
BykBeHHble Koabl Hanbonee
pacnpoCTPaHEHHbIX FPYNM 3/1IEMEHTOB

BykBeH- ['pynna anemMeHTOB MeXaHU3MOB MpuMepbl 31eMeHTOB
HbI KO
A MexaHn3m (obLee 0603HaveHne)
B Banbl
C DneMeHTbl Ky/Jla4yKoBbIX MexaHu3MoB | Kynadok, TonkaTenb
E Pa3Hble anemMeHThI
H OnemMeHTbl MeXaHW3MOB C TuMbkumu | PemeHb, uenb
3BEHbAMU
K DneMeHTbl pbl4aXXHbIX MEXaHU3MOB Kopombicno, kpusowwmn, Kynu-
ca, WaTyH
M VCTOUYHUK ABUXEHMUS [suratenb
P DNeMeHTbl MaNbTUMCKUX U XPanoBbixX
MeXaHWU3MOB
T OneMeHTbl 3ybuaTbix M @puKUMOH- | 3ybuyaToe koneco, 3ybuaTas
HbIX MEXaHM3MOB pelika, 3ybuaTblil  cekTop,
yepBsK
X My@TbI, TOPMO3a

OnemeHTbl (BHYTPEHHWE) MOKYMHbIX WAW 3aMMCTBOBaHHbIX Mexa-
HM3MOB (peayKTop, BapvaTop M T.A.) HE HYMEpYHT, @ NOPsAKOBbIN HOMEP
NPUCBaMBAIOT MEXaHU3MY B LIE/IOM.

15. Mpu Hannmunm Ha KC n306paxeHnsl CMEHHbIX KMHEMaTUYeCKmX
3MIEMEHTOB PYNN HACTPOMKU UX 0603HAYAOT CTPOYHBIMU ByKBaMWU NaTWH-
cKkoro andaevTa M yKasbiBaloT B Tabnuue XxapakTepucTuku Ans Bcero Habo-
pa CMEeHHbIX 3/1eMeHTOB. [lopsiaKoBble HOMEpa TakUM 3/IEMEHTaM He npu-
CBavBaloT. Tabnuuy xapakTepUCTUK AOMNYCKAETCS BbIMOSHATL HA OTAENbHbIX
JIUCTax.

Vcnonb3ys BbllleyKa3aHHbIE MOAXOAbl U MpaBwuia, MOXHO OBOCHO-
BaTb W MOCTPOWUTb KMHeMaTuuyeckne cxembl BP3OM (puc.4.45) u, kak npu-
Mep, kopTocdeneybopoyHoro kombariHa (puc. 4.46).
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4.6. Pa3paboTka TEXHMUYECKOro NpoeKTa
CEeNIbCKOX03ANCTBEHHbIX MALLUH M arperaTos

TexHuueckuin npoekt (FOCT 2.120-73) pa3pabaTbiBaloT, €Cin 3T0
npefycMOTPEHO TEXHWUYECKMM 33Ji@aHUEM, MPOTOKOSIOM PAcCMOTPEHUSI Tex-
HWYECKOro NPEeasIoKEHUSI WM 3CKMU3HOTO MPOEKTa, C LESblo BbISIB/IEHUS
OKOHYaTeSbHbIX TEXHUYECKMX PELUEHWI, AAOLWMX MOSIHOE MpeacTaB/ieHue o
KOHCTPYKUMW MU3Aenus, Koraa 3To  uenecoobpasHo caenatb A0 pa3paboTku
paboyeit JOKYMeHTaLMK.

Mpn HeobXOAMMOCTU TEXHUYECKMIA MPOEKT MOXET npedycMaTpu-
BaTb pa3paboTKy BApUAHTOB OTAE/bHbIX COCTABHbIX YacTei usaenus. B atux
Cnyyasix BblGOp OMTMMAsIbHOrO BapWaHTa OCYLUECTBSIETC Ha OCHOBaHWK
pEe3yNbTaTOB MCMbITaHWUI OMbITHLIX 06PA3LI0B U3AeNUs.

Mpu paspaboTke TEXHWMYECKOrO MPOEKTa BLIMOSHAOT paboTbl, He-
obxoauMble ans obecrieyeHus npeabsBASEMbIX K M3Aenvio TpeboBaHuin u
Mo3BONSIOLLME MONYUUTb MOMHOE MPEACTaBNeEHNE O KOHCTPYKUMM pa3paba-
TbIBAEMOrO M3AENNS, OLIEHUTb Ero COOTBETCTBUE TPEBOBAHMSIM TEXHUYECKO-
ro 3afjaHusl, TEXHONOMMYHOCTb, CTEMNEHb CIOXHOCTU U3rOTOBIEHMS], CNOCOObI
YMNaKOBKM, BO3MOXHOCTM TPaHCMOPTMPOBAHMS M MOHTaXa  Ha MecTe
NpUMeHeHus, yaobCcTBO 3KCMyaTaumm, LenecoobpasHOCTb M BO3MOXKHOCTb
peMOHTa U T.M.

B obwwem cnyyae npu pa3paboTke TEXHUHECKOro NPOeKTa NpoBOAST
cnegyiowime paboTbi:

1) pa3paboTKy KOHCTPYKTUBHbIX PELLEHUI U3AENNS U €F0 OCHOBHBIX
COCTaBHbIX YacTeit;

2) BbINOJIHEHME HEOOXOAMMbIX pacyeToB, B TOM 4uCie MOATBEp-
XKAAWMX TEXHUKO-3KOHOMUYECKME MOKasaTeNn, YCTaHOB/EHHbIE TEXHWUYE-
CKVM 3afiaHueM;

3) BbINOSIHEHWE HEOBXOAMMBIX MPUHLUMMMASNIBHBIX CXEM, CXEM CO-
eMHEHWI 1 ap.;

4) pa3paboTKy M 0BOCHOBAHWE TEXHUYECKUX PELLEHUI, obecneun-
BalOLLMX NOKa3aTeNn HaAEXHOCTW, YCTAHOBJIEHHbIE TEXHWYECKUM 3aaHMEM
W NpeaLecTByOWMMY CTaaUsMU pa3paboTku (ecnu 3TU ctagum paspabatsl-
Ba/UCb);

5) aHanu3 KOHCTPYKUMWM W3LENNS HA TEXHONOTMYHOCTb C YYETOM
OT3bIBOB MPEANpUSTUIA-U3roToBUTENEN NPOMbILLNIEHHOrO MNPOM3BOACTBa B
YyactTn obecneyeHuit TEXHONOMMYHOCTU B YC/IOBUSIX AAHHOIMO KOHKPETHOMO
NpOU3BOACTBA, B TOM YMC/IE MO WUCMOMb30BaHWIO UMEIOLLErocst Ha npeanpu-
ATUM 060pyA0BaHUS, a TAKKe ydeTa B JaHHOM npoekTe TpeboBaHWi HopMa-
TUBHO-TEXHWYECKOM AOKYMEHTaUWMM, [AEUCTBYIOIWEN Ha npeanpusTum-
M3roTOBUTESE; BbISIB/IEHNS HEOBXOAMMOro AN MpPOV3BOACTBA W3AENUA HO-
BOro obopynosaHus (060cHoBaHWe pa3paboTku nnm NpuobpeTeHuns); paspa-
60TKy MeTponoruyeckoro obecrieyeHus (BbIGOp METOAOB U CPEACTB U3Mepe-
HUA);
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6) pa3paboTKy, U3roTOBIEHME N UCTIbITAHWE MAKETOB;

7) OLEHKY U3enusi B OTHOLLUEHUW ero COOTBETCTBUSI TPeOOBaHUSIM
3ProHOMMKM, TEXHUYECKOMN 3CTETUKY;

8) OUEeHKy BO3MOXHOCTWM TPAHCMOPTMPOBaHWUS, XpPaHEHUs, @ Takxke
MOHTaXa M3aenuns Ha MecTe ero NpUMeHeHus;

9) oueHKy 3KCnJyaTaUMOHHBIX AaHHbIX u3aenus (B3aMMo3aMeHsie-
MOCTM, yAobcTBa 06CNYXMBaHUS, PEMOHTONPUIOAHOCTH, YCTOMYMBOCTY MPO-
TUB BO3AEUCTBUSI BHELIHEW cpefbl, BO3MOXHOCTM ObICTPOro ycTpaHeHus
OTKa30B, KOHTPONSA KadecTBa paboTbl M3genusi, 06ecrneveHHOCTb CpeacTBa-
MW KOHTPOJIS TEXHUYECKOrO COCTOSIHUS U Ap.);

10) okoHuaTenbHoe odopMiieHne 3asiBOK Ha pa3paboTky U u3ro-
TOBNEHME HOBbLIX U3Lenuit (B TOM uucrie CPeacTB M3MepeHusl) U Matepua-
JIOB, NPUMEHsIEMbIX B pa3pabaTbiBaeMoM U3aenuu;

11) npoBeseHve MeponpuaTUlA MO 06EeCNeYEHNI0 3alaHHOro B TeX-
HWYECKOM 3aJiaHUM YPOBHS CTAHZAPTU3aLUMK U YHUDUKALMK U3aenus;

12) npoBepky M3AenUst Ha MATEHTHYI0 YMCTOTY U KOHKYPEHTOCHO-
CcobHOCTb, 0chopMNeHKe 3asBOK Ha M306peTeHns;

13) BbIsSIBNEHWE HOMEHKNATYPbl MOKYMHbIX U3LENWIA, COrNacoBaHWe
NMPUMEHEHMUS MOKYTHbIX U3AENui;

14) cornacoBaHue rabapuTHbIX, YCTaHOBOYHBIX U NMPUCOEAUNHUTESb-
HbIX Pa3MepPOB C 3aKa34MKOM M/ OCHOBHbIM MOTpebuTenem;

15) ouUeHKy TEXHUYECKOro YPOBHSI M KauecTBa U3Aenus;

16) paspaboTky yepTexein cOOPOUHbLIX eAUHUL, U AETANEN, ECNN 3TO
BbI3bIBAETCS HEOOXOAMMOCTLIO YCKOPEHUSI BblAaun 3aaHusl Ha pa3paboTky
crneuvanu3MpoBaHHOro 06opyaoBaHns AN UX U3roTOBEHNS;

17) npoBepKy COOTBETCTBUSI MPUHUMAEMbIX peLleHniA TpeboBaHUSAM
TEXHWKM 6€30MacHOCTM 1 NPOU3BOACTBEHHOMN CaHUTapuu;

18) coctaBneHve nepedHs paboT, KOTOpble CreayeT MpoBecTM Ha
CTaaun pa3paboTku paboyein AOKYMeHTauuu, B AOMOSHEHME U (MNK) yTOou-
HeHne paboT, NpeayCMOTPEHHBbIX TEXHWYECKUM 3afjaHUeM, TEXHUYECKUM
npeAnoKeHWEM U 3CKU3HBIM NPOEKTOM

MakeTbl [O/MKHbI OblTb NpeAHa3HayYeHbl Ans NpoBepkn (B HEO6XO-
OMMBIX CNy4yasix — Ha 0BbeKTe 3aKasuumka Wu NoTpebuTenst) KOHCTPYKTUB-
HbIX U CXEMHbIX pelleHuii pa3pabaTbiBaeMoro usaenus u (unm) ero cocras-
HbIX YacTel, a Takke AN NOATBEPXKAEHUS OKOHUATENbHO MPUHATBLIX pelue-
HWA. WcnblTaHWs MakeToB AOMKHbI MPOBOAUTLCS B COOTBETCTBUM C NpO-
rpaMMOI M METOAMKON UCMbITaHUK, pa3paboTaHHoi no FOCT 2.106-68. He-
00X0AMMOCTb M3rOTOBMIEHWSI MAKETOB M UX KOIMYECTBO YCTaHABAMBAOTCS
opraHusauuen-pa3paboTymkom (ecnm TpebyeTcs, TO COBMECTHO C 3aKasuu-
KOM).

B TEeXHWYECKMI MPOEKT BKJIIOHAOT KOHCTPYKTOPCKUE AOKYMEHTbLI B
cootBeTcTBMM € [OCT 2.102-68, npeayCMOTpPEHHblE TEXHUYECKMM 3afaHuEM
1 NPOTOKOJSIOM PacCMOTPEHUSI TEXHUYECKOTO NPEeANOXKEHMUS, S3CKU3HOro Npo-
eKTa.
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Mpw pa3paboTke TEXHMYECKOro NPOeKTa MOryT 6biTb UCMO/b30BaHbI
OTAENbHbIE JOKYMEHTbI, pa3paboTaHHble Ha NpeabayLnX CTaausX, ecnm 3T
NOKYMEHTbl COOTBETCTBYIOT TPebOBaHUAM, NPEAbSBMISAEMbIM K [JOKYMEHTaM
TEXHWYECKOrO NPOEKTa, UM €C/IN B HUX BHECEHbI M3MEHEHNA C LieNbio obec-
NeYeHns Takoro COOTBETCTBUA. Pa3paboTaHHbIM [OKYMeHTaM npucBavBatoT
nuTepy «T».

4.7. DHepreTuyeckuii pacyér

4.7.1. DHepreTU4YeckUin pacyeT NPOeKTUPYEMON MaLUMHbI

MpoBoAMTCS C Liebio BbIBopa NpUBOAa MallWHbl, ONpeaeeHns ero
XapaKTepUCTHK, obecneumnBatolmx paboTocnocobHOCTb M HaAEXHOCTb KOH-
CTPYKUMM C YYETOM MOTPEBHOro KONMYECTBa 3Hepruun. Pacxon moTpebHoi
3HEprum 3aBUCUT OT CKOPOCTM [BWXEHWUS paboyero opraHa v 3HauyeHus pe-
3yNbTUPYIOLLIEN CUSTbl, MPUIOXXEHHOM K HEMY Npu paboTe.

Mpu BpallaTenbHOM ABMXEHUM MOLLHOCTb Ha Bany Ny BblpaXkaeT-
Csl uepes KpyTalmii MoMeHT MK 1 yrnoBylo CKOPOCTb @ :

NN: Mk- o.

Ecnu mMexxay pabounm opraHoM C M3BECTHOW NoTpebnsemMoii sHep-
rMeil MOLLHOCTM W ABUraTe/sieM HEeCKONbKO nepeaad, TO ONpeaesnisiioT OKpyX-
HblE YCUIINSA U NOTPEGNAEMYIO SHEPTMIO Ha BCEX 3BEHbSAX Nepenay, nNpoasu-
rasicb OT UCMOJIHUTENBHOMO OpraHa K ABMraTeso.

NN—[ = NN/T]Z,,,, Hn s
NN—Z = NN/7]3nn Hn Hp-1 = NN—I/rlnn Hn-15
Py =Pydy/dy., 772nn ny,
roe #y, — K.N.4. napbl NOAWWMHUKOB; 7, , — K.M.A. nepedaun ¢ N-ro
Ha N-1 -1 Banbl; 77,,.; - K.N.4. nepegadum ¢ N-1-ro Ha N-2 -1 Banbl.

3Hasi BENMUYMHY MepeaaBaeMo MOLLHOCTM U AEUCTBYIOLLIMX OKPYX-
HbIX YCWIWIM, MOXHO MO CNPaBOYHbLIM [I@aHHbIM BblI6paTh CTaHAAPTU30BaHHbIE
3N1EeMEHTbI KMHEMATUKM U YCTAHOBUTb MapKu PeMHEN, Lienei, MydT, LecTte-
pEéH, peayKTopoB, KapAaHoB M Mp.

3Has MOLLHOCTM MpuBoAa paboumx OpraHoB, MOXHO BblGpaTb WUC-
TOYHWK ABVDKEHWS U paccyMTaThb, HanpuMep, AN MO6UNbHON MaluunHbl Npoys

Mo nony4yeHHOW TakMM 06pasOM MOLLHOCTY PacCUMTBLIBAIOT CUMbI U
MOMEHTI, AEWCTBYIOLLME B AETaNAX KOHCTPYKLMWU U, Aanee, BbINOJHIOT UX
NMPOYHOCTHbIE PACUETHI.

Mpu nocTynatenbHOM [ABWMXKEHUM paboyero opraHa, yto 06bIYHO

CBOWCTBEHHO BCEM I'IOLlBOOGpa6aTbIBalOIJ.|,MM MallnHaM, MOLUHOCTb Ny Ha
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nepefsmkeHve paboyero opraHa BblpaXaeTcs Yepe3 Cuny CONpPOTUBIEHUS
P v ckopocTb aBwxeHus V-
Ny=P-T.

Cuna conpoTuBAEHUS NPU 3TOM OMpeaensieTcss reoMeTpuen pesa-
HUS U peXxuMammn pe3aHus. Heobxoammo obecneynTb NOCTOSHCTBO reoMeT-
pyU pe3aHnst HE3aBUCMMO OT BENMYMHbLI CUAbl COMPOTUBNEHNS 3a CYET A0C-
TATOYHOM XECTKOCTU KpenneHusi. Ho npu 3TOM CneayeT yuuTbiBaTb, 4TO
naeanbHO XECTKOro KpenneHus co3gaTb HEBO3MOXHO, HO HeKoTopast ynpy-
roCTb KpenieHus OKa3blBaeTCs MOMe3HbIM TEXHOMOrMYECKMM (hakTopoM W
MOXET CHUXaTb 3HEpreTuyecKue 3aTpaTbl, B CBA3M C YeM yMeCTHa 3ajada
ONTUMM3ALMN XKECTKOCTU KpenneHns paboumnx opraHos MaiimH [38].

llpumep. DHepreTUueckuit pacuét ¢pesepHOro KyabTU-
BaTopa [20].

Pacuet MoOLHOCTH Ha NpuBOA Ppe3bi.

MoOLWHOCTb, MOTPe6NSEMY0 POTALMOHHOW MALLUWMHOWM, MPUHSTO
paccymTbiBaTb MO COCTaBASIOWMM: MOLHOCTL Ha pe3aHue nousbl N, u
MOLLHOCTb Ha OTHpackIBHME MOYBbI Nyms, T-€.

N(/) = Np + Nomﬁ. (439)

[na npakTMYeckmMx pacyéToB MCMONb3YeTCs MoAxod, Npu KOTO-
pOM MOLIHOCTb (pe3epoBaHWs BblpaXaloT uYepe3 yaenbHble paboTbl.
YpenbHol cumTaeTcs paboTa Ha eanHuly o6bEMa oTpe3aeMol nouysbl. Mo
I.BepHau-ku, yaenbHas paboTa A, BblpaXaeTcst 3KCrepuMeHTabHON 3aBu-
CUMOCTbIO:

Ay = ¢k + (400-500) v° (4.40)

roe ¢ = 3,0-10 — ko3ddMUMEHT, yKa3biBalOLWMIA MpPEBLILLEHNE YAENbHOMO

conpoTuBneHus ¢pesepoBaHnNs Haa YAENbHbIM  COMPOTUBIIEHWMEM
BCMALLKK.

MoLHOCTb Ha (hpe3epoBaHME BLIPAKAETCSH YePe3 OKPYXHYIO CKO-
POCTb HOXEN V),

Ny=A,maBsvy,/2 102 1 . (4.41)

Hepocratok dopmyn (4.40) u (4.41) - He yuuTbIBAETCA ANMHA pe-
3aHus |, okasaBLascs, Mo nocieaHUM UCCNeAOBaHMAM, 3HavallmM hakTo-
pOM 3HepreTuku dpesepoBaHus.

B 3TOM OTHOLWEHUM NPeaCTaBASIOT LEHHOCTb Cneayiolwme 3aBucK-
moctu [1]:

yAaesibHas paboTta pe3aHus 47151 BCes MalLiMHbI

A, =k, (,b + F)/(abS) HW™; (4.42)
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yAenbHasa pabota Ha 0TOPaCkIBaHUE MOYBbI /18 BCEU MALLNHBI

Aoms = k," a B p Vg v?/4g Hw/m; (4.43)
YAE/IbHAas paboTa pe3cpoBaHUs /1S BCEH MaLLNHbI
Ayo = Ap + Aome; (4.44)
MOLYHOCTb (ppeE3EPOBaHUS
Nf/) = Ay() aB Vn. (4.45)

Mo pacxoyeMoi MOLLHOCTU ONpeaensiioT CPefHEE 3HAYEHWe CUNbl
pesaHus

P, =NyRvm. (4.46)
MukoBoe 3HauyeHue MMnyfbca CUnbl COMPOTUMBAEHUS B 2-2,5 pasa
Bbiwe P,
MoTpebHas cyMMapHas MOLLHOCTb
N =Ny + Ny (1-m)+Np, (4.47)

rae Ny , Ny - MOLLHOCTK, 3aTpaumBaeMble Ha (ppe3epoBaHne NoYBbl U nepe-
LBWXeHue dpe3bl COOTBETCTBEHHO; 77 - KM/ nepepaun ot TpakTopa
K ppese.

MowHocTb Ha dpe3epoBaHre ¢ yuétom K[ Bana otbopa MOLLHO-

CTW Mom ¥ Nepegay np cornacHo [69] Moxet 6bITb onpeaeneHa kak
NBOM = Ay() avy B/(f]n nBOM) . (4.48)

BanaHC MOLLHOCTM TPaKTOPHOro arperaTa ¢ hpe3epHoM MaLLMHOW 1

TpakTopoM MoluHocTbio Ne , Becom G u KM TpaHcMuceum 17,,=0,91-0,936
Ay() a VHB = (Ne Ny - GTfV/]OZO) Neom (449)
rae f - koachdUUMEHT CONPOTUBNEHNS NEPEKATLIBAHWIO TPaKTOpa.

Mo ypaBHeHuio (4.49) 06bIMHO HaxoAAT MaKCMManbHO BO3MOXHYHO
LUMPWHY 3axBaTa (hpe3epHOi MallWHbl, CMOCOBHYIO MOJSHOCTBIO 3arpy3uTb
TpakTop.

MoOLLHOCTb, 3aTpayMBaeMas Ha NPecAoNeHne CONpPOTUBIIEHUS ne-
peaBwXeHuUo dpe3sbl, Kak akTUBHOro paboyero opraHa:

N=#Vg P./102 , (4.50)
roe Py - ropusoHTanbHasi COCTaBAAOLWAs CYMMapHOro TAroBoro Conpo-
TUBNEHUs @pe3bl, KOTOPYKD MOXHO onpeaenvTb rpadoaHanutuye-
CKM NpU CUSIOBOM pacyeTe.
4.7.2. ObecneyeHne arperaTMpyeMocT NPOEKTUPYEMON MaLLNHbI
C 3HepreTM4yeckMMn cpeacrsamm

BbanaHc MowWHOCTH. I'IpM obecneyeHnm arperatmpyemocTtn Ucxo-
OAT U3 TAroBbiX XapaKTEPUCTUK TpaKTopa. I'Ipm 3TOM CKOPOCTb ABWXKEHUA
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OrpPaHNYMBAETCSH BO3MOXHOCTAMM paboumx opraHoB M3 ycnosus obecnedye-
HWsi arpoTpeboBaHWii MM NPUHUMAETCS €€ 3Ha4YeHUe B COOTBETCTBMM C MPO-
FHO30M. 3HayeHue CKOPOCTM MO3BOMSIET CYAUTH MO TSrOBOW XapakTepucTu-
Ke, Ha KakoW nepenave aHepreTUYeckoi MalmHbl GyaeT paboTtaTb arperar.
[ns npoBepku arperatmpyemMocTvt Mpu U3BECTHOM TWUMe 3HepreTu-
YeCKOW MalLMHbI UCMOSb3YHOTCS TArOBbIN MW MOLWHOCTHOM 6anaHc arperara.
Mpu KOHCTPYMpOBaHWUU LienecoobpasHo Monb30BaThCs 6anaHCOM MOLLHOCTM.
3ajaya CoCTOUT B MPOBEpPKe AOCTAaTOYHOCTM MOLLHOCTW TpaKTopa npw arpe-
raTMpOBaHUM C MPOEKTUPYEMON MalLMHOMW. B oblueM cnydyae 6anaHc MoXeT
6bITb 3anucaH B Buge [20, 94].
N, n,=N;+ Ny + Nr+ Nj + N.+ Ny, |,
(4.51)
roe N, - addeKTvBHas MOLWHOCTb ABUraTensi; 17, - KO3(MULIMEHT 3arpy3ku
asuratens; Ny -MOLHOCTb,3aTpaYvBaeMas Ha nepexaTbiBaHue arpe-
rata; N, - MOLWWHOCTb, 3aTpaynBaeMasi Ha NPeoaoNieHne Nogbema ar-
perata; Nr - notepsi MOLWHOCTU B TPaHCMUCCUMM WM XOAOBOW 4actu
3HepreTMyeckoro cpeacTea; N; - MOLWHOCTb, 3aTpauMBaeMasi Ha pas-
roH arperata; N, - MOLIHOCTb Ha MPEOAOSIEHNE COMPOTMBIIEHUS Ne-
peaBWKEHWMI0 MallmH arperata; Ny~ MOLIHOCTb, nepeaaBaBluasi OT
Basia oTbopa MOLLHOCTW.
B dopmyne (4.51) onywieH 3Hak «-» ansa y4éta paboThl arperaTa B
NtobbIX yenosusx.
®opmynbl Ans onpeaeneHvs coctasnaowmx banaHca:
KoapdmumeHT 3arpysku
ns = 1- (VH - 5’1)! (4.52)
roe v, - ko3hduUMEHT BO3MOXHON Neperpy3kn ABUraTenst Ha AaHHOW one-
paumy; & - ko3ahULIMEHT JONYCTUMON Neperpysku ABuUraTens.
Ny =(f, G, +f, G\, + f. G. ) vcos a, (4.53)
rae fh, fo - COOTBETCTBEHHO KO3(MMUMEHTHI COMPOTUB/EHNS NepeKaTbiBa-
HUIO cpeacTBa MawwuHbl U cuenku; G,, G, G, - BEC SHEPreTUYecKo-
ro CpefcTBa MallMHbI U CLEMNKWU COOTBETCTBEHHO, KH; o - XxapakTepu-
CTuka penbeda.
N.=(, G, + 1. G, +f. G.) vsina; (4.54)
Nr=Ne (1 -1y, (4.55)
roe #r - K.n.4. TPaHCMUCCUM K XOAO0BOW YacT SHEPreTMHECKOW MaLLMHbI.
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Ni=mjv=0,1G,6;, =3 Ev/ 36, (4.56)
roe J - ko3abdULMEHT NpuBeaeHUs Macchl, paseH 1,1-2,1 ¢/m; &€ - koadpdu-
LIMEHT, 3Ha4yeHne KoToporo 7-14 kH/c; v - CKOpOCTb ABWXKEHWUS Ha
BbIOpaHHOM nepeaave, KM/u.
N.=#P.v/102, (4.57)
raoe *+ P, — ropu3oHTanbHasi cocTaBnsiollasl Cun COMpOTUBIEHNST paboumnx
OpraHoB, MOJy4aeMbIX CUSIOBLIM pacyeToM paboumnx opraHoB Mnu yn-
POLLEHHO MO yAeNbHbIM MoKa3aTensaMm:
P.=kb,
roe k ~ ynenbHoe conpoTueneHune arperata, kH/M.
Npow =2 Ni, i=1,2 ...5 (4.58)
roe N; - MOLHOCTb, NepejaBaemas i-oMy pabouemy opraHy ot BOM, onpe-
[ieneHa npy 060CHOBaHUM KMHEMATMYECKON CXEMbI; i - MHAEKC pabo-
yero opraHa.

B pspe cnyyaeB 6anaHC MOXeT ObiTb JOMOSIHEH B CBA3M C
NOCTAHOBKOW MMApONpMBOAa, KOMMPEccopa M T.M., YTO Bbi3blBA€T AOMOSHU-
TeNnbHOEe MnoTpebneHne 3HaUWUTENIbHON MoLLHOCTW. llocne pacyeTa ycnoBus
arperaTMpoBaHns CYUTAIOTCS BbIMOJIHEHHLIMK, €Ccnn cobntoaaeTcs HanmcaH-
HOEe HepaBEHCTBO, Koraa NieBasi YacTb 6oMblie CyMMbl B NpaBoi yacTtu. Mpu
HecobIoAeHMN 3TOro CneayeT U3bICKaTb MyTU CHWDKEHUSI Beca WM Compo-
TUBNEHUs arperata. Bo3mOXHbl Cnydyau, Korga 6anaHc 3anucbiBaeTcs B
NpvBEAEHHOM BUAE W PeLIaeTcs OTHOCUTENBbHO LUMPUHBLI 3axBaTa B, ecnu
LenecoobpasHo obecrneynTb NOMHOE UCMOMb30BaHWE MOLLHOCTU ABMXKUTENS.
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4.8. Pa3zpaboTka KOHCTPYKLMI C60pPOUHbIX eAMHML U AeTa-
nen

4.8.1. MNoBbllWEHNe HAAEXHOCTM Ha CTaaun pa3paboTku
KOHCTPYKTUBHBIX peLleHWA N3Lenns U ero COCTaBHbIX YacTew

Cragms «TexHu4eckuin npoekT» u «Pa3paboTka KOHCTPYKTOPCKOMN
[IOKYMEHTaLMW ONbITHOro 0bpasua n3aenus» sIBNsStOTCS OCHOBHbIMUW 3Tanamu
NPOEKTMPOBaHMs u3nenuit. Ha 3ToM atane A0/MKHO obecneunmBaTbCsl U MoA-
TBEPXAATbCS COOTBETCTBME AOCTUrHYTOrO YPOBHSI HAAEXHOCTU pa3pabaThbl-
BAEMOro WM MOAEPHU3MPYEMOrO M3AENUSE HOPMAaTMBHBLIM TPebOBaHMSM; Ha
3TOM e 3Tane AO/MKHbI ObITb BbISIBIEHLI BCE OCHOBHbIE " C/1abbie " 3neMeHThI
KOHCTPYKUMKM, YCTAHOBNIEHbI OXWAAEMble MPUYMHBI OTKa30B. [poBOAMMbIE
K€ Ha 3TOW CTaauMn MEpONnpUSTUS MO MOBBILUEHWIO HAAEXHOCTM [OJDKHbI
YUUTbIBaTb U BbITb B3aMMOCBSA3aHbl Kak C TEXHOMOMMEN U3rOTOBMEHMS, Tak M
CO CTPATErnsiMM TEXHUYECKOrO OBCTY)KMBAHUSI U PEMOHTA TEXHWUKM. Ha aTux
CTaamnsX BbIMOJSHAOTCA Cleaytolme OCHOBHbIE BUAbl paboT Mo obecrneyeHmio
HagexHocTy [85]:

— pa3pabotka MNOH («MporpaMmbl obecneyeHnst HageXHOCTU»);

— YCTaHOB/NEHWE TPebOBaHUI K HAAEXHOCTM, BbIGOp HOMEHKMATY-
pbl U HOPMMPOBAHWE MNoKasaTenei HaaeXHOCTU U3AENNI C YYETOM 0COBEH-
HOCTEl €ro KOHCTPYKTMBHOMO WCMOJIHEHMS, PEXMMOB NMPUMEHEHUS U YCNIO-
BWI 3KCMyaTauuW; aHaIM3 HaAeXHOCTU NydlIMX OTEYECTBEHHbIX W 3apy-
6GEXHbIX aHaNIoroB, COCTABHLIX YacTel, KOMMMEKTYIOWMX M3AENNA, CBOWCTB
KOHCTPYKUMOHHbIX MaTepu1asos;

— W3y4YyeHMWe YCSIOBUIM 3KCMJlyaTalMn W BHEWHUX BO3AEMCTBYHOLLMX
¢hakTopos ;

— aHanM3 BO3MOXHbIX CXEMHO-KOHCTPYKTUBHbBIX BapWaHTOB Mo-
CTPOEHUSt M3AENMNS, pacyeTbl HAAEXHOCTM 3TUX BapWaHTOB M3AENWUiA U Bbl-
60p Hauy4llero no HaaeXXHOCTU BapuaHTa;

— BbIOOP KOHCTPYKTMBHBLIX MarepuanioB W KOMMIEKTYIOLWMX 3ne-
MEHTOB C YY4ETOM TPebOBaHUI K HAAEXHOCTH;

— pa3paboTka METOAOB U CPEACTB UCTbITAHWIA;

— pa3paboTka MeponpusTMii, obecrieuvBatowmMx CTOMKOCTb u3ae-
JIMA K BHELIHWUM BO3AEVCTBUSIM;

— YTOYHEHWE OLIEHOK MoKasaTenen HaaeXXHOCTU U3AENUS B LIESIOM,
€ro COCTaBHbIX YacTeln Ans BbIbpaHHOIrO BapWaHTa NMocTPOeHUs u3aenus;

— aHanu3 NpUYMH 0TKa30B OMbITHbIX 06pa3LoB, pa3paboTka Mepo-
NPUATUIN MO UX YCTPaHEHWUIO;

— UCMbITAHUS Ha HAAEXHOCTb MAKETOB OMbITHLIX 06Pa3LOB M3ae-
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JIMSL N ero COCTaBHbIX YacTen;

— aHanM3 PEMOHTHOM W 3KCM/yaTaUMOHHONM AOKYMEHTALMM C TOYKM
3peHunst obecrneyeHnst HageXHOCTY;

— pa3paboTka cucrtembl cbopa 1 06paboTkun MHGOPMaLMM O HaaEXHO-
CTW U3OENMS 1 €ro COCTABHbIX YacTel Ha PasnnMYHbIX CTaAMSIX KU3HEHHOO LIMK-
na viagenwit;

— aHanM3 TEXHOMOMMM U3roTOBMIEHUS C TOYKM 3pEeHMSt obecneyeHus
TpeboBaHWI K HaAeXHOCTY;

— TEXHMKO-3KOHOMUYECKUI aHanu3 3¢ dEKTUBHOCT MPOBOAMMBIX
Ha ctagnnm HUOKP MeponpusaTuii no obecneyeHmnio HaaeXxHoCTu;

— pa3paboTka HOPMATUBHO-TEXHUUYECKOW WM METOAMYECKON [OKY-
MeHTaumMK, HeobxoamMMoW At 06ecneyeHns HAAEXXHOCTM.

TunoBasl NocnefoBaTENbHOCTL NPOBEAEHNS MEPOMNPUATUIA MO OTpa-
60Tke M3aeNnii Ha HAAEXHOCTb Ha CTaausiX pa3paboTkM aBaHMpPOEKTa U 3C-
KMU3HOro NpoeKTa nokasaHa Ha puc.4.47, 4.48.

OTpaboTka
M3nenuin Ha
HaZeXHOCTb Ha
cTaauu paspa-
60TkM aBaHMpO-

ObecneveHve
HaAeXHOCTW npu
- aKCnyaTaunm

3tan
NMOCTaHOBKM Ha

NpoV3BOACTBO 1
M3roTOB/IEHNE

OTpaboTka
M3nenuin Ha
HaAeXHOCTb Ha
CTaany 3CKU3HO-
ro npoekTa

OTpaboTka
M3nenuin Ha
HAZAEXHOCTb Ha
cTaauu paspa-
60TkM paboueii

OTpaboTka
M3nenuin Ha
HaAeXHOCTb Ha
CTaaun TexHuYe-
CKOTrO MpoeKTa

Puc.4.47 OTpaboTka M3aenunii Ha HaAEXHOCTb
Ha pasNYHbIX CTaANAX XU3HEHHOMO LMKA
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Paspa6oTka MOH AHanu3 TpeboBaHuii K HanexHoOCTy
| u13enuii, yCTaHOBNEHHbIX B TEXHUYE-
CKOM 3afaHun
PaspaboTka MaTeMaTUyeckux Mogeneit BbI60p CXEMHBIX 11 KOHCTPYKTMBHBIX pe-
pacyeTa HaaexXHOCTU usaenus LUEHMIA, 06eCEYMBAIOLLMX BbIMOSHEHNE
< 33AaHHbIX TpeboBaHWI N0 HAEXXHOCTM
PacnpeneneHmne TpeboBaHWI K Hafex- CocTaBneHvie PasAesios Mo HAAEXHOCTH
HOCTM COCTaBHbIX YacTeit (CH) P  TexHu4eckux 3agaHuit Ha paspabotky CH
MogenupoBaHve npoueccoB yHKUMO- Pa3paboTka HeObX0AMMbIX HOpMaTKWB-
HUPOBaHUS U3aenns HO-TEXHNYECKUX U METOANYECKNX
NI [IOKyMEHTOB
OueHKa BIMSIHUS BHELLHWUX BO3AENCT- CocTaBneHne nepeyHeit BO3MOXHbIX
BYIOLLMX (DAKTOPOB Ha HaAEXHOCTb > BMAOB OTKA30B
CocTaBneHne nepeyHsi Kputepues BbisiBneHne «cnabbix» anemMeHToB
0TKa30B ¥ NpefeNbHbIX COCTOSHUIA [ no HaAeXHOCTU
AHanu3 BAMSHWUS NOCNEACTBUI OTKa- PaspaboTka MeponpusTMiA No npeay-
308 CY Ha paboTocnocobHocTb n3pe- NPEeXAEHMIO 0TKa30B M 3alluTe OT UX
nms > nocneacTsui
Pa3paboTka nporpamMMmbl M NposeaeHne lMnaHnpoBaHne 3KcrnepyMeHTanbHoO
“cnbiTaHuin MaketToB CH 1 MakeTa oTpaboTkv usaenun
13aenuin B LENoM NI
Bbi60p cnocoboB pe3epBnpoBaHus | | [pensapuTeNbHbIii pacyeT HaaeXHOCTM
MNpengapuTtenbHoe ycTaHoBNEHWe MpeaBapuTenbHbIi BbIGOP M 060CHO-
napameTpoB ANs ANarHoCTMPOBaHUS BaHMe CUCTEM KOHTPONS UCMPaBHOCTH
< npu aKcnayartaunm
lMpeaBapuTenbHOe yCTaHoB/IEHNE MpengapuTenbHoe onpeaeneHve
cTpaTervit TexHudeckoro obcnyxusa- komnnekta UM
HUS1 U peMOHTa >
CocraBneHue pasaena no HafexXHoCTv KoHTponb peanuzauun NMOH ana CY
MOSICHUTENbHON 3aMnCK C yKazaHnem
pe3ynbTatos pabot no MOH Ha sTane  |g—
3CKU3HOMO NPOEKTUPOBaHMS
CocTaBneHune oT4yeTa B peanusauunm OTpaboTka 13penuit Ha HaAeXHOCTb
MNMOH Ha 3Tane 3CKM3HOro NPoeKTMpo- Ha CTaann pa3paboTku TEXHNYECKOro
BaHMUA > npoekTa

Puc. 4.48. 3Tanbl 0TpaboTkM U3aenuit Ha HaaEXHOCTb

B 3aBUCMMOCTM OT BMAA TEXHUKM COCTaB paboT MOXET 6biTb M3Me-
HEH B CTOPOHY YTOUYHEHMS, CBA3aHHOIO C BO3MOXXHOCTAMU U KBanUdUKaLmei
pabOTHUKOB KOHCTPYKTOPCKMX 6t0po. Kak NpaBuno, 3a 0CHOBY OTpaboTku Ha
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HaAEXHOCTb MalUMH [OIDKHA MPUHUMATLCS Tpebyemas (HasHauyeHHasi, ra-
paHTupyemas) Hapabotka T, pecypc wm cpoK c/yx6bl. B 3aBUCMMOCTM OT
BEMMYMHbBI 3TON HAapaboTKN UK pecypca KOHCTPYKTOP U pa3paboTumk Bblou-
paloT MaTepuansl, NPOBOAST MPOYHOCTHLIE PacyéTbl, BbIOMPAOT KOHCTPYK-
TMBHOE WCMOJIHEHME U3LEeNusi, pa3Mepbl, TEXHONOrMYECKne NpoLecchl, CuC-
TEMbl TEXHUYECKOr0 0BCNYXKMBAHWS U PEMOHTa Tak, YTobbl 0becneyunTs 3TK
HOPMbI NS MPOEKTUPYEMOro 0bbekTa.

OcCHOBHbIMM cnocobamun U MeToaaMu obecneyeHns HaeXXHOCTU Ha
[laHHOW CTaauu SBNSIOTCS:

- pauMOHanbHbI BLIGOP KOHCTPYKTUBHOMO UCTIONHEHWSI M3AeNus;

- BBEZEHWE pe3epBUPOBaHUS;

- 0DOCHOBaHME 3aMacoB MPOYHOCTW, BBEAEHWE B KOHCTPYKLUMIO
CPeACTB aBTOMAaTMYECKOro ObHapyXXeHWst 0TKa3oB W OnpeaenieHnsl npesaoT-
Ka3HOrO COCTOSIHUSI CPEACTBAaMU TEXHUYECKOTO AMarHOCTUPOBAHWS;

- pacyeT pa3MepHbIX Lieneii n 060CHOBaHWE AOMYCKOB Ha pa3Mepbl
1 MapameTpbl;

- BbI6Op CMa30Kk;

- obecrieyeHne peMOHTHOM W 3KCMJTyaTaUMOHHOM TEXHOSIOrMYHOCTH,
NpoBeAeHNEe UCMbITaHWA U PacYETOB HAZEXKHOCTY;

- yCTaHOBNeHWe TpeboBaHUI K HAZLEXXHOCTU KOMMNEKTYIOWMNX U3ae-
JINI, K KQYECTBY KOHCTPYKLIMOHHBIX M CMa304HbIX MaTepuanos.

HapexHocTe 06bekTa MPOEKTUPOBAHUSI MOXET ObiTb [1OBbILLEHA
TaKke nyTeMm:

- YBEIMYEHUS! YACA @HANM3MPYEMBIX HA HAZIEXXHOCTb MPOEKTHBIX peLle-
HUIA;

- bonee peTanbHOrO M BCECTOPOHHEr0 aHanu3a HafeXHOCTU Kax-
[I0r0 MPOEKTHOrO peLleHus;

- MNOBBbILLEHUS TOYHOCTU UCMOMb3YEMbIX METOAOB pacyeTa HaeXHOo-
ctv;

- aBTOMaTM3aumm MHGOOPMALIMOHHDBIX MOTOKOB O HAAEXHOCTU MeXAY
pa3nMuHbLIMK noapasaeneHnsiMm (AaHHble 06 aHanorax, pesysbTaTbl WUCMbl-
TaHWI MaKeToB, AaHHbIE O CBOWCTBAX MaTepuasos u T. Nn.);

- CO3[aHMsl U COBEPLLEHCTBOBAHWUS METOAOB, MO3BONSHOLMX DOp-
Manu30BaTb MPOEKTHO-MOUCKOBLIE WCCNEAOBaHUS U 0OLEKTUBHO [enaTb
OLIEHKM U NPOrHO3 HAAEXHOCTU.

OtpaboTka M3aenuit Ha HaAAEXHOCTb, Kak MpaBWio, COMyTCTBYET
3TO M34enve Ha BCEM XXM3HEHHOM LMKSIe U He OrpaHMYMBaeTcs paboTamu
npu NpoekTupoBaHuu (cM. puc. 4.47-4.49).
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[OunHamunuyeckas moaenb Mopenb BHeLWHMX

MaLLMHBbI BO3AENCTBMIA
Mogaenb 3KcnnyaTaunoHHoro
Harpy>eHusi MaLuuHbl
A 4
o ————  » Mopenb KOHCTPYKLUnn
OueHka NpoYHoCTH
U KECTKOCTH OueHKa BbIHOCIIMBOCTH
v v
BeposiTHOCTb 6e30TKasHOM ®yHKUMS pacnpefeneHns
paﬁOTbI pecypca

HET

OueHka ypoBHs
HaZEXHOCTK

M3roToBneHune onbITHbIX 06pa3LIOB
MallnHbI

Puc.4.49. Cxema fOCTUXEHUS 3aaHHOrO YPOBHS HAAEXHOCTU
3/1IEMEHTOB MalUMH pacyeTHbIM MeToaamu
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NMpuMeHeHMe MeToAa KOHeUHbIX 3seMeHToB (MKJ) B npou-
HOCTHbIX pacuyeTax KOHCTPyKuui. Cpean COBPEMEHHbLIX METOAOB YWC-
NEHHOrO aHanu3a MeToay KOHe4Hbix 37emeHTos (MK3) npuHagnexuTt oco-
60e mecto. bnarogaps CBOMM AOCTATOMHO MPOCTbIM MareMaTudeckum ¢op-
MYNMPOBKaM 1 O4eBUAHOMY r3nueckoMy 3HadeHuio MK aBnseTtca acdek-
TUMBHBIM U Hauboniee pacnpoCTpaHeHHbIM METOAOM PELUEHWUS Pa3NYHbIX
3a/la4 MexaHvKW CroLWwHowM cpeabl [28].

OueHKa NPOYHOCTU U XECTKOCTU. [POYHOCTb U XKECTKOCTb KOH-
CTPYKUMM M [eTanen oueHUBaloT no kKoadbULMEHTY 3anaca No OTHOLIEHWO
K NpeaenbHOMy COCTosHMIO [4]:

[Nl HOPMaribHbIX HamnpsXKeHUI B CTalbHbIX KOHCTPYKLMSX

O
n=—"
O
rae or — npeaen Tekydyectu mMatepuana Aetann, o — MakCUMalslbHOE Hanpa-

XeHue;
ana gedopmaumn

[1]
= 7 ,
roe [/] — npegenbHoe AOMYCTMMOE Yhpyroe nepeMelleHne; /1 — MakcuMarb-
HOE nepeMeLLeHne Nnoa Harpy3Koi.

MaKcuMasibHble 3HaUYeHMsI HampsDKEHUA M NMepeMeLLeHnin onpeae-
NISIOT PacyeTOM MO KOHEYHO-3/1EMEHTHON MOAENN NPU PasfMYHbIX COYEeTa-
HUSIX Harpy3oK B 3KCTPEMasIbHOM Harpy>eHwuu, T.e. HeobX0AUMO MOJy4YMTb
HEKOTOPbIN MacCMB TaKMUX BEMUYMH.

OueHKa BbIHOC/IMBOCTU. BbLIHOCIMBOCTb A€Tanell OLIEHMBAETCS
CpefHVM PecypcoM MpU CNyYanHbIX 3KCMyaTaUMOHHbBIX Harpy>XeHUsIX 3a-
[aHHOrO peXxuMa. PacyeTHbIN NPOrHO3 YPOBHSI HAAEXHOCTM OCYLLECTBNSIETCS
Ha 6a3e pacyeTHbIX MO KOHEYHO-3/IEMEHTHOM MOAENWN HanpsbkeHwid. Mo no-
JIYYEHHOMY CMEKTPY CNyYaliHbIX 3KCNJTyaTaLMOHHbIX Harpy30K HaxoasT criek-
TpasibHYlO MAOTHOCTb CyYaiHbIX 3KCMYaTaALUMOHHbIX HAMPSXKEHWI C NOMO-
b0 KOHEYHO-3/1EMEHTHbIX Moaenel. Mo crnekTpanbHOM NIOTHOCTU Hanps-
XeHuit S,{(@) v napameTpam B 1 b KpUBOI yCTanoctTu AeTanm

N,=Bo”,
rae N, — 41Cio LMKIOB HanpsbkeHWiA 40 paspyLueHns; B - Yucrio LMKIIOB, CooT-
BETCTBYIOLLIEE TOUKE MeperioMa KpUBOWM YCTanocTv; b — rokasartesib HakioHa fie-
BOW BETBW KPMBOM YCTANIOCTW, MOXHO ONpeaeuTb CpeaHuin pecypc

1/2 *
Cx)B__ . = [o'S, (@)do; k- 2,
21/2r(%+1)m:/2 >
roe F(% +1) - ramMma-cyHKUMS.
FaMMa-pyHKUME OT apryMeHTa »n  HasblBaeTcs  yHKUUS

ﬁ:
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o0
F(n) = I X"l dx [ns raMMa-yHKUMKM cocTaBrneHbl Tabnumubl.
0

Torpa [3] _
g7, =1gT —u,S, 7,

roe Tp — pecypc, COOTBETCTBYIOLMIN BEPOSITHOCTU HepaspyLUeHus;
Up — KBAHTU/b HOPMaNbHOTO pacrnpefeneHuns; Si,r — CpenHee Keaf-
paTu4ecKoe OTKIIOHEHWE CpeaHero 3HayYeHus norapudma pecypca.

OueHka ypoBHSI HapeXHOCTH. OueHKka YpPOBHS HaAEXHOCTM
NpoV3BOAMTCA NYTEM CPaBHEHWS 3aAaHHOMO (HOPMMPOBAHHOIO) M MOJTyYeH-
Horo (MPOrHO3MPYEMOr0) YPOBHEW HaaexHocTn no BBP (BeposiTHOCTU be3-
OTKa3HoWM paboTbl) Npu 3afaHHOM pecypce Tp (HapaboTke). [onyckatoTcs
OTKNOHeHust 10-15% B 3anac. MNpu HecobnoaeHU 3TOro yCnoBuS Heobxo-
OUMO BepHyTbCA B Hadano 6nok-cxembl (cM. puc.4.49) u npogenatb crne-
AytoLume MeponpusTus:

e MPOBECTU CHWXEHME AMHAMWYECKUX HArpy3oK 3a cyeT Bubpo3a-
LUWTHBIX CPEACTB, palMOHaNbHOM KOMMOHOBKM OCHOBHBLIX MAcC MallUWHbI U
T.N.;

e MPOBECTU KOHCTPYKTWBHbIE WM3MEHEHUS (reoMeTpumM, TOYHOCTH,
TepMuyeckor obpaboTkM, Mapku MaTepuanoB W T.M.) AN YCTaHOBNEHMS
COOTBETCTBUS KOHCTPYKLMU BOCMPUHMMAEMBIM Harpy3KkaM.

MporHo3MpoBaHMe YPOBHSA HaAEXKHOCTM 3SJ/IEMEHTOB Ma-
WWH 3KCMEPUMEHTaNIbHO-PACHETHLIMU METOAAMM. DKCNEepUMEHTaNb-
HO-pac-YeTHbIN NPOTrHO3 YPOBHS (DM3NYECKON HaAEXHOCTUM Haubonee ad-
deKkTMBEeH Ha CTagusX M3roToBMEHUS OMbITHbIX 06pasuoB MawuHbl [85].
WccnepoBaHnaM noaBepraeTcs He TOMbKO rOTOBAsi KOHCTPYKUMS, HO U ee
obpasel, B KOTOPbIM 3ak/aAblBAETCs TEXHOMOMMs NPOU3BOACTBA C ee Ae-
(beKkTamMn M3roToBEHNst 1 CHOPKM, CBOUCTBEHHLIMU ANSi AAHHOMO MPOU3BOA-
CTBa, T.e. OTpaxaeTcs KynbTypa npou3soacTBa. ObLlas cxema nposefeHus
NporHo3a npeacrasneHa Ha puc. 4.50.

Kak BugHO u3 puc.4.50, NporHo3 peanu3oBaH PacyeTHbIMU METO-
[JaMW, HO JaHHble ANS PacyeTOB MOyYeHbl 3KCMEPUMEHTaNbHbIM MyTeM.
Ba3a aKcnepuMeHTanbHbIX UCCNeA0BaHUN COAEPXKUT AaHHble 3KChTyaTauu-
OHHOW Harpy>keHHOCTU faetanei (cunoBble (aKTopbl, Hamnps>KeHHOo-
nedopMupyemMoe COCTOSIHWE), MOJyYeHHble, KakK MpaBuIO, 3NeKTPOTEeH30-
METPUPOBAHMEM, W XapaKTEPUCTVKN NpeAenibHbIX COCTOsHWUM aetanei (o
O.1q5 M OP.).

lTosnoxuTe/IbHEIM MOMEHTOM TaKoro NpOrHO3a SBMSIETCS ero OTHOCK-
TeNbHO BbICOKAs TOYHOCTb OLIEHOK — MOrPeLIHOCTb MO AOArOBEYHOCTM, KaK npa-
BWNO, He npesblwaer 15-20%, orpuyare/ibHbIM MOMEHTOM — HEOHX0AMMOCTb
M3rOTOBNEHNS KCMEPUMEHTaNbHOro obpasita MaluMHbl, YTO OTPaXaeTCs Ha
CpoKax BBOAA B CEpUIMHOE MPOWM3BOACTBO MalUMHbI M CTOMMOCTW MPOBEAEHMS
TaKoro poga nporHosa.
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OnbITHBIM 0Bpa3eL MaLlKHbI

K

OKCnepMMeHTanbHble NCCeN0BaHUs MalUUHBbI
JNabopaTtopHble MoneBble NcnbITaHUs
Paboune pexuMbl TpaHCcnopTHble SKCTpeMarsbHble
peXuMbl peXuMbl

v

A 4

Moaenb 3KCnnyaTauMoHHOMO Harpy>XeHust MalunHbl 1 netanei

¥

v

¥

OueHKa NPOYHOCTU U XKECTKOCTH

OueHKka BbIHOC/IMBOCTU

v v
OueHka npeaenbHoK OyHKUMS pacnpeneneHus
Hecyllei cnocobHOCTH pecypca

A 4

OueHka
YPOBHSI
HafleXXHOCTH

M3roToBneHune onbITHOM
napTumM MallnH

A 4

KOHCTPYKTUBHbIE AOpa-
60TkM AeTanei MalmvH

4

A 4

FnobanbHble
N3MEHeHUs

JlokanbHble U3MeHeHns

Puc.4.50. CxeMa OLeHKM 3aiaHHOr0 YPOBHS HaAEXXHOCTY AeTanei MalunHbl
pacyeTHO-3KCMepUMEHTaIbHbIMU METOAAMM

[ns nNpoBeaeHust UCNbITaHU pa3pabaTbiBalOTCS MPOrpaMMbl,
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pble MOryT COAEpPXaTb MHOrOLENIEBYI0 HAaNpaBNeHHOCTb U BKIOYaTb BOMPO-
Cbl KaK NpOU3BOACTBEHHOMO XapakTepa, Tak U HAay4YHOro.

Mpy NpoBeAEHWUN UCMbITaHWA Ha HAZEXHOCTb MPOBEPSIOTCS KO-
YecTBEeHHble MOKasaTeNM HAaAEXHOCTU U CPaBHUBAKOTCA C TEMM, KOTOpble
6blIM NPUHATBI HA CTaaMM MPOEKTUPOBaHUS. BbISBNSIOTCA XapaKTepHble
OTKa3bl 3NEMEHTOB U Y3/10B, BO3HUKAOWME B MALLMHE, U YCTaHABNMBAKOTCS
NPUYUHBI MX BO3HWMKHOBEHMS. M0 XapakTepHbIM OTKa3aM BbISBNSIOTCA Hau-
6onee cnaboble MecTa B MaliMHe U pa3pabaTbiBalOTCd MEPONpUATUS
no ux ycTpaHeHuto [28].

4.8.2. CucteMa MeponpusTUi
no obecneyeHno TEXHONOMMUYHOCTU KOHCTPYKLMKN U3aenus

Cucrema MeponpusiTUii Mo 0BeCNeYEHNI0 TEXHONOMMYHOCTM KOHCT-
pykumu mnsgenuns (CMOTKW) penutca Ha ABe rpynnbl: OpraHU3aunoHHOE U
meToauyeckoe obecneuveHne. CocTaB cucTeMbl nmpuBefeH Ha puc.4.51, a
paboTbl Ha CTagusx NpoeKTUpoBaHus usgenus no obecneveHwnio TKU - B
Tabn.4.22.

BaxkHbiIM MOMeHTOM B obecneyeHnn TKU aBnsieTcs yeTkoe pasrpa-
HUuYeHWe YHKUMIA MeXay KOHCTPYKTOpaMWU U TEXHONIOrMYECKMMU OpraHu3a-
unamn (noapasgeneHnsMmn), COBMECTHO BbIMOSHAIOWMMY TEXHUYECKYIO MOoA-
roTOBKY MPOW3BOACTBA U3aenus.

Tabnuua 4.22
PaboTbl Mo 06ecrnevyeHmo TEXHONIOrMYECKOW KOHCTPYKUMK M3aenust

Craguu
NPOEKTUPOBaHUSI

OcHOBHble paboThbl

PaspaboTka TexHu-
4ecKoro 3ajaHus

YTOYHeHWe u3aenus- aHanora, coctaBa nokasaTenelt TeXHOs0-
rMYHOCTW. BbI6Op MpUHUMMMANBHBIX TEXHOMOMMYECKUX CXEM
pabotbl wm3genus. OnpepeneHne  HopMaTuBHbIX  (6aso-
Bblx)nokasatenei TKN

PaspaboTka TexHu-
yeckoro  mpeano-
XeHus

OnpegfeneHve TEXHOMOrMYECKON TPYAOEMKOCTU U3roTOBNEHUS
6yaywero usnenus. MpeaBapuTenbHasi OLEHKa NokasaTenei
TKW, BbIGOp ONTUMANbHLIX BapUaHTOB M3 BO3MOXHbIX TEXHU-
YECKMX peLLEeHMI.

PaspaboTka 3CKu3-
HOro rnpoekTa

YTOouHEHWe 3HayeHui nokasaTtene TKW no yctaHoBneHHow
HOMEeHKNaType, oOrpeaeneHne BO3MOXHOCTU  MPUMEHEHUs
CTaHAAPTHBIX YHUPULUMPOBAHHBIX U 3aUMCTBOBAHHbIX COCTaB-
HbIX 4YacTell OCHOBHbIX Mapok. [poBeaeHWe KayecTBEHHOro
aHanv3a NpUHUMAEMbIX KOHCTPYKTUBHBIX pELUEHUH.

PaspaboTka TexHu-
4EeCcKoro npoekTa

KauecTBeHHasi oLeHKa MPUHUMAEMbIX KOHCTPYKTUBHbLIX peLle-
HW. OnpefeneHne 3HayeHwui nokasatene TKW, npuHsTve
OKOHYaTENbHbIX KOHCTPYKTUBHbIX pELLEHMI

PaspaboTtka pabo-

ueil  KOHCTpYKTOp-
CKOW  [AOKYyMeHTa-
umm

BbINonHeHWe KayecTBEHHOW M KONMMYECTBEHHOW OLEHOK Npu-
HMMaeMbIX KOHCTPYKTUBHbIX pelueHuit. OnpeaeneHve YpoBHS
TKW. CornacoBaHue KOHCTPYKTOPCKOM AOKYMEHTauuu C Tex-
HOMOrMYeCKUMM  opraHusaumsamy, odgopMieHne COOTBETCT-
BYIOLLErO MPOTOKO/IA.
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Buabl obecnevenns TKU

MeToanyeckoe obecneyeHmne

VML OIMHRh3LIDAQO OU UUTeTHIW
-049d XMMIDhMIOLOHXIL BUHIHAWUAL 1 uyLogedsed exnoLa|y

UIDOHKUIOLOHXSL BHEOdA MMHBMO eXUTOLaN

suHegoduodu
XBUTRL) XIGHhULERd BH )1 USLISLRERNOL MMNHITIO RIUTOLI|

yaL1eeeyou
(x19g0€Rg) XIGHENLRWAOH UMHIhBHE BUHALIGOHRLIA BIUTOLI|

M1D0HKhWNIOLOHXSL1 UaLaleseiou 19dALBLYHIWOH n_OO_n_m_

19Wa1o1d anHesod
-MHOUMYHAQ YomoieanhaLdago ‘7| H wiLtogedeed sunesnHeldo

OpraHusaunoHHoe obecneyeHve

YMTNeTHIWONd XMMIDhMIOLOHXIL MiLogedeed suneenHeldQ

VML OiMHIR
-9L2990 ou Wewaundu 1 Wefolaw godex BMHIhAQO suneenHeldQ

VDIL eH nnmiAd.oHox
9)109ed10 OU UIDOHLDh1O M BLIOdLHON I9WS.LOMD BUTeEUHRIAO

BUHOHLIOLOW XM BUNeenHeldo
1 ‘suHargeduA mweHeldo xiawaemad ‘heee anHaLRTaduQ

xsuneenHeldo xmiddoiAdd
-HOY 9 )1 BH UMMIADLOHOY ax10ged1o ou Loged sunesuHeldQ

UUNRLHOWANOT NOMIDhUHXDL UWBMMh10Q
-edeed ATHKBIW )] L OIMHORILIDAQO OU UMMIHAD amHaLRTaduded
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Bbi6op noxa3aienel71 TKHN

HasHayeHne HoOpMaTUBHbIX nokasarenen

BbisiBNEHWE BO3MOXHbIX
KOHCTPYKTUBHbIX PELIEeHUI

BbI60p KOHKPETHbIX KOHCTPYKTOPCKUX
peLueHni

ConocraBneHue
KOHCTPYKTUBHbIX peLLeHuit
1 TpeboBaHWi1 NPOLIECCOB U3roTOBMEHMS
(KayecTBeHHasi oLieHKa)

OnpegeneHve A0CTUrHYTLIX 3HaYeHUM P
nokasarenein

ConocraeneHune
HOPMaTMBHbIX U AOCTUIHYTbIX
nokasarenein

TMpUHSTUE OKOHYATENBHBIX
KOHCTPYKTOPCKWX peLueHni

Puc. 4.52. CTpykTypHas cxema oTpaboTKM KOHCTPYKLMKU Ha TEXHONIOrMYHOCTb

[Ons oTpaboTkm TKW KOHCTPYKTOpPCKME OpraHv3auuv AOSDKHbI Bbl-
NOJSIHATL CneayoLme paboTbi:

pa3pabaTbiBaTb HOPMATUBHO-TEXHUYECKYIO [AOKYMEHTauwuio, onpe-
Lensioulyto 3Ha4eHne HopMaTMBHbIX (6a30BbIX) NoKasaTenein TeXHONOrMYHO-
CTV MO 3aKperyieHHOW 3a HUMKU HOMEHKNaType U3aenun;

onpefensitb U yCTaHaBNMBaTb OCHOBHOM TEXHUYECKWI NOKasaTesb,
OTHOCUTENIBHO KOTOPOro OMNpeaensioTcs AaHHble nokasatenu (puc.4.52).
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Takum 06pa30M, OTBETCTBEHHOCTb 3a COOTBETCTBUNE PAaCcHETHbIX 10~
Kasartesneur TexHO/IorM4YHOCTH HOPpMaTuBHbIM ( 6a30Bbix, ) Ha CcTagnun rnpoeKkTn-
POBaHWA BO3/1araetcsad Ha KOHCTPYKTOPCKOE roApasAgesieHne.

KoHTPO/Ib 3a paBu/ibHOCTbIO UCMO/THEHUS 3704 pa6orb/ BO3/1araet-
CA Ha TEXHOJIOMMYeCKne roapasgesieHuns.

4.8.3. CunoBou pacyér

CnnoBovi pacyér MalumHbl 3aKNOYAETCS B ONpPEeAENeHnn BCeX CUJ,
[EeNCTBYIOLIMX Ha €€ paboumne opraHbl M MexaHM3Mbl Npu nepepaboTke npo-
AykTa. [Janee npoBoAUTCA pPacyeT YCUNWI, AEACTBYIOWMX HA SNEMEHTbI Npu-
BOJA, UTO NO3BONSIET pa3pabaTbiBaTh KOHCTPyKUMM CE u geTanei.

McxoaHbIMM AaHHBIMK SIBASIKOTCS YCWIIUSI, BO3HMKAOLWME B paboumx
opraHax, M WHEPLMOHHbIE CUJIbl KMHEMATUUECKUX 3BEHbEB. YCWUnuUs, AeNCT-
BYlOLLee Ha paboune opraHbl, ONpPeaenstoTCs No pasMYHbIM 3aBUCUMOCTSM,
BbIBOAMMBIM B Kypce "CenbCKOX035MCTBEHHbIE MaLLWHLI" MW ONpeaensieMbIM
13 NIUTEpPaTYpPHbIX UCTOYHMKOB [23, 70,72, 84, 90, 92, 95, 103, 113].

lTog cuioBbiM pacyéTom arperata NOHUMAETCS onpefeneHve
BCEX CWUN, AEWUCTBYIOWMX Ha MaluMHy, OMpeaenieHue peakumii Ha Konéca,
Ha NpWLUENHOe YCTPOMCTBO, MEXaHM3M HaBECKM W Ha TpaKTop.

lpumep. CnnoBos pacyér ¢ppesnbl

Ha dpe3y B npodunbHOM npoekuun aencTeyeT cuna Beca G [64,
69], NpoxoasLias Yepes LEHTP TSHXKECTU, U cuna Ry COnpoTMBReHNs pesa-
HUIO OJHOBPEMEHHO HaxoAsWMMUca B nouyse Hoxamu (puc. 4.53). Touka
NPUIOXKEHMUS CUIbl R, HAXOAUTCS Ha MOMOBUHE rNy6UHbI 06PaboTKM MOYBbI.
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Puc.4.53. CxeMa cvn, AencTByoWMX Ha dpesy
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CymmupoBanvem cun G u R, Haxogum cuny R, KOTOPYHO packiagbl-
BaeTcs Ha ABe cocTasnsiowme: P u Ok.

Cuna Qg HaKOHeHa Mog YoM (0, 3aBUCSLLEM OT COMPOTMBIEHMS
MoYBbI NEpPeKaTLIBAHMIO.

Cuna P,, npoxoauT 4yepe3 MrHOBEHHbIW LieHTP BpalLeHUsi cucTe-

Mbl 7T U SIBNISIETCA Pe3yNbTUPYIOLLEN BCEX CUJI, AEUCTBYIOWMX Ha dpesy B
BEPTUKANbHON NIOCKOCTY.

FopuW30oHTanbHas CoCTaB/sitoLLas 3ToM cumbl P, Npy NpsiMOM Hanpas-
NeHvn BpalleHns dpesbl HanpasneHa Bnepea; npu 06paTHOM - Hasaj, 4YTo
B dopmyne (4.50) oTpaxkeHO 3HaKaMu NC U MUHYC.

4.8.4. O60CHOBaHME KOHCTPYKLUMM CO0POYHbLIX €AHUL U AeTanen

Pa3paboTkoit paboumnx uepTexelnt KOHCTPYKUMIA COOPOUHBIX eavHUL
(CE) n petanen ([l) 3akaHYMBAETCSl MOArOTOBKA WHXXEHEPHOrO peLeHust
OMbITHOrO 06pa3ua usgenus. Ha 3ToM 3Tane peanuayrTcs NPUHLMMBLI KOH-
CTPYMPOBaHUs Mo 06eCneyYeHnto: NPOYHOCTU, HAAEXKHOCTMW; SKOHOMUYHOCTH,
YMEHbLUEHWS] METANNIOEMKOCTH, rabapuToB, SHEProeMKoCTH, obbeMa u CTou-
MOCTM 06CNYXMBaHUS U PEMOHTHbIX paboT , pacxoAoB Ha onnaTy Tpyaa Me-
XaHW3aTopa; y#o6CTB ynpaBneHusi, cOopku U pa3bopku, KOTOpble paHee
611 3a510XKeHbI NPU pa3paboTke cxeM U 060CHOBLIBANIUCHL B OBLLMX YepTax.

M3penus npu pa3paboTke KOHCTPYKTOPCKOW paboyen AOKyMeHTa-
LMU noapasaensioTcs Ha:

- cneundmumpyemsle (C60poYHbIE €ANHMLbI, KOMMIEKChI, KOMMeK-
Thl) - COCTOSILLME U3 [ABYX MMM BOMee COCTaBHbIX YacTel;

- HecneunduLumpyeMble (AeTanun) - He MMEloLMEe COCTaBHbLIX Yac-
Ten;

- KOMMnekc - ABa u 6onee cneumbuLMpoOBaHHbIX U3Aenus, He Co-
€MHEHHbIE Ha MpeanpuUsTUM-U3roToBUTENE COOPOYHLIMK OnepaLmsMM, HO
npefHasHayeHHble ANs BbINOSHEHWSI B3aMMOCBSI3aHHbIX 3KCMTyaTaLMOHHbIX
yHKUMIA. TIOCKONBbKY MPOEKT BbIMOJIHAETCS MO TEXHUYECKOMY 3aflaHui0 Ha
NPOEKTMPOBaHWNE MALLMHBI, TO KOMIIEKC HE BXOAMT B COAEpXaHUe MpoekTa.

KoMNneKkToM ans CenbCKOXO3aMCTBEHHbIX MallUWH SIBNSKOTCS 3anac-
Hble YacTW, MHCTPYMeHT, npucnocobnenust (3UM), npegHasHaueHHble Ans
NpOBEAEHUsT TEXHUUECKOrO ODCNYXMBaAHUSI U TEKYLLEro peMOHTa B Nepuoj
rapaHTUMHOIO CpoKa.

Kaxpoe uvsgenue vMeeT cBoe CyebHOe Ha3HauyeHue, KOTopoe
onpegensieT ero dopmy u cogepxanue. CTpykTypa U3Aenus 3aBUCUT B TOM
yucne n oT TpeboBaHUA K TEXHONIOrMYHOCTM U HaAEXHOCTU. Bonpockl Ha-
LEXHOCTU U3y4anucb B OCHOBAaX KOHCTPYMPOBAaHWSI U CBSI3aHbl C MPOYHO-
CTblO, JKECTKOCTbIO, COCTOSIHMEM KOHTAKTHbIX MOBEPXHOCTEN, TOYHOCTBIO
W3rOTOBJIEHMS, CMa3KoM U T.4. MeToabl Mx obecrneveHnst 4OCTaTOUYHO XOpo-
LLO M3Yy4YeHbl U OnMcaHbl B COOTBETCTBYOWEN nutepatype [3-5, 65, 90, 99].

Mpu pa3paboTke CE ycTaHaBNMBAlOTCA COCTaB, KOMMaHoBKa, ¢op-
Ma, OCHOBHblE PasMepbl 1 COMPSHKEHUSI COCTaBASAIOWNX ee AeTanel, TEXHU-
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yeckne TpeboBaHus, obecneymsatome ee paboTocnocobHOCTD,

Mpu paspaboTke [l ycTaHaBAMBAIOTCS HOMUHANbHbIE pa3Mepbl W
[OMyCKW, MaTepuan, 3arotoBka M cnocobbl eé obpaboTky, KayectBo no-
BEPXHOCTU U TexHudeckne TpebosaHus, obecnedvsatowme ee paboTocno-
COBHOCTb.

Heobxoammoe ycnosve nNpaBWiIbHOrO KOHCTPYMPOBAHWS - MOCTOSH-
HO MMETb B BMAY BOMPOCbI M3rOTOB/IEHWS U C CaMOro Hadana npuaasatb
[eTansaM TEXHONOrM4eckn LenecoobpasHeie GOopMbl.

WcxoaHbiMM gaHHbIMUM ans paspabotkn CE cnyxaTt npuHuunuanb-
Has 1 Apyrue cxembl, U3 KOTOpbIX 6epyTcs pa3mepbl U KOMMOHOBKA OCHOB-
HbIX aeTanei (nepesay, paboumx OpraHoB M T.A.), KOHCTPYKTUBHbIE pelle-
HusA. Mpn pa3pabotke [ kpome 3TOro ucnonb3ytotcs yeptexu CE. MNokasa-
TENMN TEXHUYECKOrO 3aiaHNS 34ECh BbIMOJHAT PO/b OFpaHUYEHUIA.

1. MocneposaTtenbHOCTb pa3pabotkm CE v [:

- U3y4eHue, AomnosiHeHue u dopMynmMpoBaHue TpeboBaHUi, Npeab-
agnsembix K CE;

aHanu3 KoHcTpykumm CE no cxemaMm Ha npeameT fydywero Bbinos-
HEHWsl BO3MaraeMblX Ha Hee (YHKLUMI U COOTBETCTBUS APYrM MnpeabsiBsie-
MbIM TpeboBaHuam k CE;

- BHECEHWE MPU HEOHXOANMOCTU U3MEHEHUIN B CXEMbI MALLMHBI.

2. BblyepumBaHue CE Haflo HaumHaTb C 3CkU3HOM kommnaHosku CE.
Takoe BbINonHeHWe ackunza CE ucknouaeT BO3MOXHOCTb OLIMOOK B yBS304-
HbIX pa3Mepax, 0becneumBaeT Nlerkoe YTeHne BCeX pa3mepos AeTanen. Mpu
3ToM crnocobe ocobeHHO XOpOLLO yAaeTcs NpyaaTh AeTansM niaaBHble ouep-
TaHWsA, XapaKTepHble 471 COBPEMEHHOMO KOHCTPYMPOBAHUS.

KoHcTpykTmBHoe odopmneHne CE omkHO 06d3aTenbHO UMETb HO-
BU3HY MO CPaBHEHMIO C CYLLECTBYIOWMMU Y NpOTOTUNOB. lNonHoe Konuposa-
Hue Yyxux paspabotok CE B NpoekTe 3anpeLlaercs.

BblHeceHMe Ha NUCT yepTexa AeTany C NOANUCHI0 paspaboTumnka He
[JO/DKHO HapywaTb aBTOPCKME MpaBa npeflwecTBeHHuKa. MNosToMmy cneayet
006s13aTesIbHO NPoAyMaTh, Kakue 31EMEHTbI MOSIE3HON HOBU3HBI MOXHO pea-
/IM30BaTb Ha 4epTexe. 34ecCb MOSe3HO BOCMO/b30BATLCA CMUCKOM KOH-
TPOJIbHBIX BONPOCOB Mo coBepLueHcTBoBaHmio CE [107]:

1. Ansa vero cnyxut CE, ecnn ero ybpatb, TO kakue dyHKUnM ne-
pecTaHeT BbIMOJSIHATL usgenve?

2. Kak dopmynupyetcs ocHoBHast dyHkums CE?

3. Ckonbko yHKUMIA BLINOAHSET CE 1 MOXHO NN UX COKPATUTL WU
pacwmpuTb?

4. Kak To4yHee Ha3BaTb CE, yTObbl Ha3BaHWe OTpaXano CyLLeCTBO
BbINOJIHSIEMON UM OCHOBHOM (PyHKLNN?
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5. K kaknuM 0651acTsiM TEXHUKM MOXHO OTHecCTu AaHHyto CE, ucxoas
13 BLIMOSHSIEMbIX €0 hyHKUMI. Kak TaM peluaroTcst noaobHble 3aaaun?

6. Kakum obpa3om obecneunBaeTcs BbINoIHEHNE TpebyeMbiX PyHK-
LM M MOXHO N MX 0BeCcneYnTb ApYruM cnocobom?

7. MoxHo nv pazgenutb CE Ha HezaBucuMble CE?

8. Ecnu CE pasbopHasi, Henb3st v eé caenaTb Hepa3bopHOn?

9. Kakow anemeHT CE caMbiil «cnabblii» U HEMb3s /M ero oTaeUTL?

10. Kakoe KOHCTpYKTMBHOe pelueHne CE coBepLlleHHO 04eBMAHO?

11. Yto nonyyaeTcs, ecnu NOABWXHYIO AeTanb CAeNaTb HEMOABMXK-
HOW Mnn HaobopoT?

12. Kakas pgetanb CE camas «rnaBHas» M Henb3s M BCE OCTallb-
Hble AeTann UCKIOYUTL?

13. Ecnm CE paboTaeT HenpepbIBHO, YTO NMPOM30MAET, eCnin eé pa-
60Ta 6yaet nepuoanyHON?

14. Henb3s nn ycTpaHuTbL X0N0oCTol X0 B pabote CE?

15. Kakune caktopbl B pabote CE SBNSOTCH HeXenaTenbHbIMK, U
€CTb /I BO3MOXHOCTb MX MCMOMNb30BaTb?

16. Henb3s N1 3aMeHUTb MEXaHMYECKYI0 CUCTEMY 3M1eKTPUYECKomn,
ONTWUYECKOW, TMApPaBIMYECKON U T. A.?

17. Henb3a nn HekoTopble TEXHOMOrnyeckue orepaumm no u3ro-
ToBneHunto CE BbinonHuTL Npu cbopke?

18. Kak ynpoctutb cbopky CE?

19. Yto nonyuntca ¢ nsgenvem, ecnm CE byaeTt cosepliaTb NpoTu-
BOMOJIOXKHOE AeicTBne?

20. Yto npouzoiigeT, ecnm CE noBepHyTb Ha 90°, Ha 180°?

21. Kak moxeT usameHaTbca CE, ecnu oT nsgenust He 6yaet Tpebo-
BaTbCs 100% TexHuueckoro acdekra?

22. Kak U3MEeHSTCA XapaKTepWCTUKU u3fenus, ecin obbeavHwTb
HekoTopoe uucno aetanei B CE?

23. Yro TpebyeTca ans ymeHblueHus pa3mepa CE?

24, Kak U3MeHUTCa usgenue, ecsin npeabsBisiTb MEHEE XXeCTKue
TexHu4eckme TpebosaHusa k CE?

25. MoXHO N1 3aMeHnTb crieuymansHble getany CE craHaapTHbIMKU?

26. Yto TpebyeTca ans npuMeHeHus 60ee 3KOHOMUYHOrO criocoba
cbopkn CE?

27. MOXHO N 3aMEHWTb BWHTOBbIE, K/eMaHble COeAuHEHUS
apyrummn?

28. Kakve maTepuansbl Heobxoaumbl anst aaHHou CE u 4TO npo-
M30MaeT, e/ UX 3aMEHNUTbL?

29. Yem nnoxa paccmatpusaemast CE, u uto npeacraBnsieT coboi
«upeanbHbIN» BapuaHT aaHHol CE?

OTBeTbl Ha 3TN BOMNPOCHI MOACKAXYT HOBblE TEXHWYECKME PELUEHUS
KOHCTPYKTUBHOro ocdopmneHus CE.

3. AHanu3 koHcTpykumm CE no cxeme Ha npeaMeT obecneyeHust
HaAEXHOCTW, AONroBeYHOCTH [87], TexHonorndHoctu [99].
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OCHOBHbIM noKa3aTeneM TEXHOMOMMYHOCTU SBNsSieTCs cebectou-
MOCTb M3roTtoBneHus usgenus. OHa 3aBUCMT OT MaTepuanoemMKoCcTu U Tpy-
[IOEMKOCTU W3roToBNeHns. B ocHoBe 060CHOBaHWSI KOHCTPYKUMWM W3nenus
NEXUT MHBAPUAHTHOCTb, MO KOTOPOM MOHUMAIOT pas3fuyHbIe NyTU AOCTU-
XKeHus uenu.

TexHONOrMYHOCTb 3aK/afblBAaeTC C pa3paboTkn KOHCTPYKUMK Ae-
Taneii. MepBoe, C YEM CTaNIKMBAETCS KOHCTPYKTOP, - 3TO BbIGOP 3aroTOBKW.
[ns 3TOro MOryT MCNONb30BaTbCA COPTAMEHTbI, NNTbE, LUITAMMNOBAHHbIE U3-
Jenus, WwraMnoceapHble coeanHeHus [35, 98]. B psge cnyyaes ans Bbibopa
BapWaHTOB A0CTaTOYHO anpuopHon nHdopmaumu. Hanpumep, Ban U3roTos-
NS0T U3 Kpyra, Npu 3ToM Ban Gonbluein AnvHbl ¢ 0bpabaTbiBaeMoi NoBepx-
HOCTbIO U3 XONOAHOTAHYroro kpyra no MOCT 7417-75* n T1. 4.

OpHako valle Bcero TeXHOMOrM4YHOCTb TpebyeT aHanusa. [ns aHa-
/M3a Bap1aHTOB HEO6XOAMMO HanMyme CaMMX BapuUaHTOB, T.€. Hanudve yep-
Texa Kaxaoro BapuaHTa. Yeprex gaer mHdopMaumio 0 Macce AeTanu uam
[eTanei, BOWEAWNX B U3AeNne, TOYHOCTU U3rOTOBNEHWS], CNIeA0BaTENbHO, O
Buae obpaboTku [67], TpeboBaHUAX K NOBEPXHOCTU (LEeMeHTauums, a3oTmpo-
BaHWe, 3aKanvBaHue 1 np.). ITO NO3BONSET UMETb CBEAEHUS O MaTepuano-
€MKOCTW, nepeyHe ornepauuin 06paboTku 1, B COOTBETCTBUM C pasMepHbLIMU
XapaKTepUCTMKaMK, TPyAOEMKOCTM KaXAOoN onepaumn.

Kpome yKpynHEeHHbIX HOPMaTWBOB, A1 OMpefeneHus mMaTepuano-
€MKOCTM MOryT 6bITb MCNOSIb30BaHbI METOALI pacdeTa no npunyckam [17,75,
79], [c™M. pa3gen 6.3.3].

[ns onpepeneHns TpyAOEMKOCTM U3roTOBMEHWS AETanu MOryT TaK-
)Ke UCnosb30BaThCs HOpMaTHBbI, 0606LLAIOLLME OMNBIT, coaepXXalumnecs B cne-
UManbHOM M CNpaBoYHON NuTepaType [61], MCNonb3yemMon HOPMUPOBLUMKA-
Mu. Tpn OTCYTCTBUM TakuX AaHHBLIX TPYAOEMKOCTb MOXET 6bITb OnpeaeneHa
no 3aTpaTaM CTaHOYHOr0 BpeMEHW MO WM3BECTHbIM opMynaM, UCMONb3ys
nopgadyy, rinybuHy u ckopocTb.

B psige cnyyaeB [OCTAaTOMHO CPaBHUTb MaTEpUANOEMKOCTb U Tpy-
[IOEMKOCTb BapWaHTOB M BbibpaTb TOT, KOTOPOMY COOTBETCTBYET MUHUMYM
3TWX nokaszatenei. OQHaKo B TeX Cryyasix, Koraa npucyTcTBYOT COOpPOYHbIE
onepauun Tuna CBapkW, NMaviku, CKIEMBaHUS U T. A., 3TOMO0 HEAOCTaTOYHO
M3-3a UX BbICOKOW TPyAOEMKOCTW. 3pecb TpebyeTcsa onpeneneHve
cebecToMMOCTM M3rOTOB/IEHMST KaXAOr0 BapuvaHTa M3[enus U B3auMHOe
cpaBHeHwue. [peanoyTeHve oTgaerTcd BapuaHTy, obnagaroweMy MUHUMYMOM
cebecrommocTy. Ons pacyeTa cebecTommocTm NCnosnb3yeTcs
[OMONHUTENbHAs MHGOpMaums O CTOMMOCTM MaTepuana, Ksanudukaumm
pabounx (paspsaa), TapudHol crtaBke. OBbIMHO aHanu3a AeTanei GbiBaeT
[OCTaTOYHO Ansi C6OPOYHOM eanHULLbl, TaK KaK 34eCb UMeeT MECTO MpUHLMN
cynepnosvumu. [aHHble ANng aHanusa C Uenbio HarnsgHocTu v yaobcrea
LenecoobpasHo NpeacTaBnsdTh B Buae Tabnuu,.
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4. BbINOSIHEHWE PACYETOB, CBSI3aHHLIX C OMPEAESIEHNEM YCUIUIA,
nencteyrowmnx Ha CE 1 B OTAEMbHbIX €€ YaCTSX C YY4ETOM pexuMa Harpyxe-
HWS, pacyeT Ha NPOYHOCTb, XXECTKOCTb, AONTOBEYHOCTL CM. B [46, 66].

CnepyeT yunTbiBaTb BO3MOXHOCTb BbIXOAa U3 CTPos Havbonee Ha-
npsikeHHbIx AeTaneit CE 1 NpuHUMaTb Mepbl K NpeayrnpeXxaeHuto NosoMoK U
NpeaoTBPaLLEHNS BbI3bIBAEMbIX MM CEPLE3HBLIX aBapuii, a Takue Mepbl Npo-
TUB MOBPEXAEHUS XPYNKUX 3NEMEHTOB AeTasieil, BOSMOXHOCTU HemnpaBu/ib-
Horo obpalueHns. HenpaswunbHoe obpalleHne AO0MKHO OblTb WUCKIIOHYEHO
KOHCTPYKTUBHbIMW MEpaMu - BBOZOM BJIOKMPYIOLLMX YCTPOMCTB. PekomeHaa-
UMM no obecneyeHnto HageXHOCTU, TEXHOMOMMYHOCTM, PEMOHTONPUIOAHO-
CTW npuBeaeHbl B Tabn.4.25. MonHo 3TW BOMPOCHI PacCMOTPEHbI B Cneum-
anbHol nutepatype [5, 66, 67, 79, 88 u ap.].

5. BHeceHve COOTBETCTBYIOLWMX M3MEHEHUA B CXEMbl MalUWHBbI,
OLEHKa paLMOHANIbHOCTU CUNIOBOWM CXEMbI, BUAA HarpyxeHus, Bblbopa Ha-
FPY>XEHHOr0 CeYEHWsl, CTEMEeHW PaBHOMPOYHOCTM COCTaBHbIX YacTel, KOM-
MaKTHOCTW KOHCTpyKLMM, criocoba gukcaumm aetanen M TOYHOCTU U3 B3a-
MMHOTO PacrosioXXeHNs!, MPUHATME OKOHYATENbHOMO pPeLLEHUS.

6. DopMynMpoBKa TEXHUYECKUX TpeboBaHWii, 06ecnevnBaroLLIMX
paboTocnocobHocTs CE.

7. Bbibop Macwraba, obo3HayeHve rabapuToB, pasMepoB M Mpo-
yepuMBaHWE OCEBbIX JIMHUMA W OCHOBHBIX 3/1IEMEHTOB KOHCTpyKummn CE. Bbl-
nonHeHue Yyeptexa CE nydlwe Bcero Bectu B MacwTtabe 1:1, ecnn gonycka-
10T rabapuTbl NnpoekTupyemoro obbekTa. Mpu 3TOM nerye BbI6paTh HYXHblE
pa3Mepbl 1 ceveHus [l, COCTaBWUTb MpeACTaB/IEHNE O COPAa3MEPHOCTM YacTel
CE, NpOYHOCTM K YKECTKOCTU KOHCTPYKLMK B LIESIOM.

8. BbinonHeHune sTtanoB 2-7 NPUMEHUTENIbHO K pa3paboTke Kax-
non [.

9. BobinoniHeHue yepTexeit CE no MOCT 2.109-73 u A no MOCT 2-
109-73 ¢ npvBeaeHMeM HeOBXOAMMbIX Pa3MeEPOB, TEXHUYECKUX TpeboBaHWiA
1 COCTaBfIeHMeM crneundukaumm Ha c6OpoYHbIE eANHULIbI.

Ha ueptexax CE npeacraBnserca Tpu Tuna pa3MepoB: paboune
pa3Mepbl, KOTOPbIE BbIAEPXKMBAIOTCS UK BbIMOMHAKOTCA B npoLecce cbopku;
TeXHoMornyeckme - pasmepbl, Heobxoaumble Ans Bbibopa 060pynoBaHMs,
npucnocobnennin n Heobxoanmoro Mecta anst cbopku (nocaaku, rabapuTHble
pasMepbl U Ap.) U NpucoeavHuTenbHble (napameTpbl MecT kpenexa CE,
LLUKMBOB, AMaMeTpbl BbIXOAHLIX BAsIOB U Ap.)

MpuBeaeHHas nocneaoBaTeNbHOCTb HE SBNSIETCA €AUHCTBEHHO BO3-
MOXHOW. TexHuka paspabotkn CE v [l npeactaBnsier coboit mpouecc He-
npepbIBHLIX MOMCKOB, NPo6, MpPUKMAOK, pa3paboTku BapuaHTOB, MX COMOC-
TaB/eHusl, OTOPaKOBKM HeroAHbIX. YacTb paboT nNpoBoasTCs napanfienbHo,
HanpuMep, 3CKM3Hasi KOMMOHOBKA W pacyeTbl. B mpouecce paspabotkn CE
Heo6x0AMMO NPOBOAMTL pacyeTbl CHayasa OPUEHTUPOBOYHbLIE W Mpubnu-
XKEHHble, 3aTeM YTOYHSIIOLWME U NPOBEPOYHbIE.

TpyaoemkocTb m3rotosnernns CE n [ sBnserca ogHUM n3 obbek-
TUBHbIX MOKa3aTeNeN TEXHONOrMYHOCTU KOHCTPYKUMK. Mpexae Bcero Tpyao-
€MKOCTb 3aBWUCUT OT coBeplieHcTBa KOHCTpyKumn CE u . CNOXXHOCTb KOH-
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Gurypaumm, TOYHOCTb M3rOTOBMEHMS, YMCTOTA MOBEPXHOCTU AO/MKHbI ObITh
MWUHUMANbHO AOMyCTUMbIMK. [103TOMY yXe Ha 3TOM 3Tane uenecoobpasHo
nposectu npopabotky CE u [], onpeaenves UsMeHeHusl, BHOCUMbIE B UX KOH-
CTpyKUmio. B TO >xe BpeMs pocT 3aTpaT Ha U3roTOBNEHWE AeTanei, onpeae-
naowmx HagexHoctb CE,  AaeT BbMrpbill B pe3ynbTaTe YBeMYeHUs CyM-
MapHOI MONIE3HON OTAaYM MalluHbI, YMEHbLIEHUSI MPOCTOEB U CTOMMOCTM
peMOHTOB. Henb3s npuMeHsaTb 6e3 0roBOpoK BO BCEX Crydasx Haubonee
[elleBble MaTepuasbl U Cnocobbl M3roToBNEHWS, AOMYCTUMbIE MO (YHKLUMO-
HanbHOMy HasHayeHwto [. [Ana obecneyeHus BbIMOMHEHUS TEXHUYECKMX
TpeboBaHWii T3 CyLLeCTBYIOT pa3nuyHble npuemsl (Tabn. 4.23, 4.24), npa-
BW/IbHOE WCMOJIb30BaHWE KOTOPbIX BO3MOXHO MpW 3HaHWIM Mo obLienHxe-
HEPHbIM U CneumanbHbIM AUCLMMAVHAM.

Tabnuua.4.23

Mpuémbl obecneyeruns TexHuydeckux Tpebosanui ans CE

Ne CBOWMCTBA OCHOBHbIE Cnocobbl obecnevyeHust
n/n M CONOAYUHEHHbIE
1 2 3
1.1. HapéxHocTb
PaBHOMpPOYHOCTb
1.1.1. Ctatnyeckas BbI6Op pauMoHanbHOW CXeMbl HarpyxeHusi. Mpume-

HEeHWe MpeaBapuUTeNbHO HamnpPsKEHHbIX KOHCTPYK-
uMin. 3ameHa fgedopmaunii n3rnba M KpydeHus Ha
fedopMaunn pacTshkeHus-okaTus. YcuneHve Ha-
rpy>XeHHbIX [*, ycTpaHeHue [] — KOHLEHTpaTopoB
HanpsXKEHWA.

1.1.2. YcTanocTtHas CHWXEeHWe YacToTbl, aMnUTyabl UMKIIOB Harpyxe-
HUSl. Hanpumep, NpUMeHeHne BMeCTO KOMEC C xe-
CTKMM 000[10M MHEBMATUYECKMX  KOMEC, 3aMeHa
KonebaTenbHOro ABMXXEHMSI Ha BpallaTeNbHoe U
T.0 BBegeHwe ynpyrux cesazei mexay [, ycTpaHe-
HUWE WM YMeHblUEeHWE 3a30p0B B COYSIEHEHUSIX,
YMeHbLUEHNE MHEPLMOHHbIX Harpy3ok MyTeM CHU-
xeHusi Maccel CE, ypaBHOBelWBaHUS, TOYHOCTU
M3rOTOBNEHUS.

1.1.3. KoHTakTHas

1.2. XKecTkocTb

1.2.1. U3rnbHas Bbibop paumoHanbHoi hopMbl ceyeHnin, co3gaHue
KoMnakTHbIX CE, yMeHblueHWe pacCTOsHUIN Mexay
ornopamu, u3bexaHwe KoHcone, 60KMpoBaHue
fedopMaumii  AMaroHanbHbIMM - M MOMepeYHbIMU
XKECTKOCTSIMU.

1.2.2. KpyTunibHas
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MpogomkeHne Tabn.4.23

2

3

MN3HOCOCTOMKOCTb

1..3.1. MexaHn4eckas
npu abpasvBHOM 13-
HOCe, TPEHUN CKOJb-
XKEHUS.

Moa6op MaTepuanoB TPyLIMXCS Nap, YMeHbLUEeHWe
[aBneHus Ha MOBEPXHOCTU TpeHus. Hanpumep,
Npy MasnbIX CKOPOCTSIX M GOMbLUMX Harpyskax obe
MOBEPXHOCTW AOMKHbI GbiTb TBEpAbIMKA, @ Mpu
[BWKEHWUU C 6OMbLUMMK CKOPOCTSIMU B MPUCYTCTBUM
CMa3Kku - CoYeTaHue TBepok MOBEPXHOCTU C Msr-
KOW. YBenuueHue nowaan KoHTaKTa, nepuoanye-
Ckasi UM aBTOMaTuM4yeckas KOMMEeHCcauWsi M3HOCA,
NMPUMEHEHME 3aKpbITbIX Mepefay C KMAKOCTHbIM
TPEHMEM.

1.3.2. XuMmnyeckas
(Koppo3u1oHHas)

anMeHeHMe KOppO3VIOHHO-CI'Ol‘/‘IKVIX MaTtepuanos,
XUMUYECKN CTOMKUX NNacTUKOB, OKpacka, ranbBa-
HUYECKME NOKPbITUA: XPOMUPOBAHUE; OUMHKOBa-
HWE;, HUKENUpoBaHUE; OMEAHEHUE; OCaXAeHue
XUMUYECKNX NNEHOK; (bochaTMposaHme; oKkcnan-
POBaHUE,; HAHECEHMNE NOJIMMEPHbIX MJIEHOK.

1.4.

3alMLLEHHOCTb

1.4.1. TexHnyeckas

KoHcTpykTuBHOE obecneueHune npepoxpaHeHuns CE
npv HempasW/bHOM 06palleHnm, CiyyaliHbix nepe-
rpy3kax, WCKIlOYeHWe BO3MOXHOCTU Henpaswiib-
HoW COOpKM, T.e. obecneyeHne KOHCTPYKTUBHbBIMM
MepaMu cbopKky AeTanen TOofbko B HeobxoanMoM
nonoxexnuu. WckniounTb nonagaHve WHOPOAHbIX
TeNn B MEXaHW3Mbl W nepepjayn, npuMeHeHue 3a-
LWMTHBIX KOXYyX0B. ObecrneyeHne CTpPaxoBKW pe3b-
60BbIX COEAMHEHUI OT CaMOOTBMHYMBAHUS, UK-
caumsi BHYTPEHHWUX COEAMHEHWI MeToAamu MNo3u-
TUBHOMO CTOMOPEHUs (WMNAWUHTLI, OTrTMOHbIE Luaii-
6b1).

1.4.2. 3awmTa oKpy-
Xatowel cpeapl

MNpenycMoTpeTs  FepMETUYHOCTb,  (USIbTPaLMIO
3arpsisHeHHol cpeabl (BO3Ayxa, BoAbl) NpU Bbixoae
13 CE, CHW)XEHME pa3pyLUaloLero Bo34encTans Ha
nouBy, AepeBbsi U ApyrMe 06bekTbl OKpYXatoLleit
cpeabl.

AL

1.4.3. 3awuTa onepa-
Topa

Ob6ecneueHne CE "EpuHbix TpeboBaHuin" 3a cueT
CaMoWi KOHCTPYKUMM: 6MOKMpOBKa OT HenpaBuiib-
HOFO WM CNy4aliHOro BKJ/IOYEHUS; 3aKpbiTUE U
npeaynpexaatollasi okpacka; MoABWXXHBIX YacTel;
NMpYMEHEHWEe MasoWYMHbIX MeXaHW3MOB W nepe-
fay; 6oKMpOBKa WMCTOYHWMKOB BMGpauMu M LiyMma
repMeTV3auuen, ynpyrom noaBeCcKOW, MOrowako-
e M30/1siument.

1.5.

PemoHTON pUrogHoCTb

KoHcTpynposaHue CE B pacyeTe Ha 6e3peMOHTHYI0
3KCNJIyaTaumio B Te4eHUe BCero cpoka paboTbl.
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MpogomkeHne Tabn.4.23
3

2
1.5.1. C60pHOCTb-
pa3bopHOCTb

MNMpeaycmoTpenne B CE MecT ansg yCTaHOBKWU CbEM-
HUKOB W [pYyroro AEMOHTaXHOr0 WHCTPYMEHTa,
nasoB A8 pa3beAvHeHUs1 TOYHO MOAOrHaHHbIX U C
NpYMEHEHVEM repMETU3MPYIOLMX COCTABOB W Npo-
Knagok, getanei A. MNMpuMeHeHME pasbEMHbIX CO-
eavHeHun B CE, nopgnexalMx 4acTtol 3aMeHe,
perynupoBKe, BOCCTAaHOBIEHMIO.

Wcnonb3oBaHne HanpaenswowmMx wWTUGHTOB, pery-
JIMPOBOYHBLIX MPOKIAJOK M KOMMEHCAaTopoB ANs
cbOopkM M perynupoBku nocne pemoHTa. Bonee
NerkocbeMHble -M AO0CTynHble u3 [1, BXoAaswux B
TpyLLuMecs napbl, KOHCT é)yprBaTb 6onee npocTbiMM
B U3roTOBMIEHUM U U3 bonee nerkoro matepuana v
Haob0opoT.

1.5.2. ArperaTHocTb

CoeanHeHve [1 B nepsuyHble CE arperaTbl. KoHCT-
pyvposanue CE B BMAe HE3aBUCMMbIX arperaros,
OTAENbHO COBMPAEMbIX M PETYSIUPYEMbIX AN KOM-
nnekcHon 3ameHbl CE HOBbIMU. [TpUMeHEHWe YHU-
¢uumposaHHbiX CE 1 arperaros.

TexHONOrM4yHoOCTb

2.1

CraHpaptusaums
HOpManusauns

YHudukaums - Hambonee pacrnpoCTpaHeHHbI U
3cdeKTUBHbIN MeToA CTaHdapTusaumn  MpumeHe-
HVEe MpVYEMOB KOHCTPYMPOBaHUSI, CO3AatoLWMX yCno-
BUS ANs yHudbukaummn (yHudukaumsa ctaHaapTmsa-
LmK) cekumoHupoBaHue 6a30Boro arperata, Moau-
(vkaums, KoMnayHAMpOBaHWE, KOHBEPTVMPOBAaHWE.
He mpuMeHaTb opuruHasbHbIX [l TaM, rae MOXHO
060/TUCb CTaHAAPTHBIMW MW HOPMasIM30BaHHbIMK,
3aMMCTBOBAHHbIMM U MOKYNHbIMM CE, MHOrokpat-
HOe WX WCno/b30BaHWe ANs BCeW KOHCTPYKUUM,
[o6vBasCb MaKCMManbHOrO COKpaLLEHWs HOMEHK-
NaTypbl: MaTepuasnos; BUAOB OTAEOYHBLIX onepa-
UMIA; ranbBaHWUYECKUX MOKPbITWA; TUMOB CBapKw;
q:)opM CBapHbIX WBOB W Ap. YHl/Id)VILlVIpy}OTCﬂ no-
cafku, pe3bbbl, LWAMLEBbIE W LUMOHOYHbIE Coeau-
HEeHUA 1 T.4.

2.2

JlerkocbopHoCTb

CobntogeHve TpebosaHut yHupvkaumm (cm. n.2.1),
3awmeHHoctn (cm. n.1.4) u arperatHocTn (cm.
n.1.5.2). WcknoyeHne noaroHoYHbIX paboT npm
cbopke u ycraHoBke [l no mecTy. [peaycMoTpeHue
yaobHOro npoxoAa MOHT@XHOMO WHCTPYMEHTa,
BO3MOXHOCTb  MPUMEHEHWS  MEXAHW3VMPOBAHHOIO
WHCTPYMEHTa,  aBTOMAaTWU3WUPOBaHHOW  CHOpKU.
ObecneyeHne npaBubHOM MOCNEA0BATENBLHOCTM
YCTaHOBKM Heckonbkux [1 Ha ogHy [, u3beratb
NOCaAKM C HaTAroM HeCcKosbkux [l mo ogHoMy Ava-
METpY. YCTpaHeHWe pEerysMpoBOK MyTEM pacyeTa
pasMepHbiX uenen. [lpeaycMoTpeHue CH60pOoUHbIX
6a3 Ansi oAHO3HAYHOM hMKcaumm cobupaembix [
(nasoB, 6ypTukoB U Ap.). BeinonHeHune :Ha [ da-
COK, HanmpaBASOWMX KOHYCOB, MOBbILIEHWE TOYHO-
CTU U3rOTOB/IEHUS MOCAAOYHbIX pasmMepos. Mpume-
HEHWE MPOrpeccuBHbIX METOAO0B COEAMHEHUM (TO-
YyeyHoi CBapku B3aMeH 3aksienok k. gp.) Obecne-
yuBaHWe TakenaxuposaHus Tsoxenbix CE un [.
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OkoOH4YaHue Tabn.4.23

1 2 3

2.2. Manas meTtannoem- lpMeHeHne paumOHaNbHbIX KUHEMATUYECKUX U
KOCTb (MaTepuanoem- cnnoBbIX cxeM. Mcnonb3oBaHue MyTei NOBbILLEHMUS
KOCTb), yAenbHast npoyHoctn CE ANns CHWXEHMS MeTansioeMKoCTu.
MEeTas/I0eMKOCTb BbinonHeHne CE c 6osblueit KoMNakTHOCTbIO. Mpu-
MEHEHWe BMECTO OAHOW [] 0bneryeHHo CoCTaBHOM
KOHCTPYKUMMK, HanpuMmep, 3amMeHa NUToro Kopnyca

LUTAMMNOBAHHbIM.
2.3. SKcnnyaTaumoHHas CHuXeHune KONM4yecTBa onepaumi
TEXHONOrMYHOCTb TexobcnyxvBaHus CE, ycTpaHeHue nepuoanmyeckon

CMa3kuM MyTeM MPUMEHEHUs LieHTPann30BaHHOM
CMa3Ku, MOALUMMHMKOB Pa3oBoOM CMasku M MeTan-
JIOKEpaMUYECKMX, KarpoHOBbIX, (HTOPOMIACTOBbIX
BTYNOK W Ap. YCTpaHeHne nepuoanyveckux perynu-
POBOK, BbINO/IHEHWE MEXaHU3MOB CaMOYCTaHaBMMU-
BawWmMucs u camoobenyxusarowmmmnca CE. Me-
XaHW3M, HYXXAQIoLWMIACS B NEPUOANYECKON MpoBep-
Ke, AenaTtb AOCTYMHbIM U yAOOHbIM Ansi OCMOTpa.
MpenycMoTpeTs  MEpMOAMYHOCTE  06CNYXXMBaHMS
CE, KpaTHytl0 LenoMy 4ucny ce3oHoB paboTbl, aB-
TOMaTMYeCKM KOHTPO/Ib 3@ COCTOSIHMEM paboTo-
cnocobHocT Hanbonee oTBeTcTBeHHbIX CE. Obec-
neyeHne COXPaHHOCTU TEXHWKM B cBobogHOE OT
paboTbl BpeMsi, CHWXeHue paboT Mo KoHcepBaLuu.
BbInonHeHWe 3proHoMMuYeckux U TpebosaHuii Tb B
npouecce aKcnayaTauuu.

*[1 — petanb, CE — cbopoyHas eanHuua.

Tabnuua 4.24

MpréMbl 0becneyeHmns TeXHMYeckrx TpeboBaHWii Ans aeTanei

Ne CBOWMCTBa OCHOBHbIE Cnocobbl obecnevyeHust
n/n M CONOAYUHEHHbIE
1 2 3
1.1. | HapéxHocTb
PaBHOMpPO4YHOCTb

1.1.1. Ctatnyeckas

MpuMeHeHNe BbICOKONPOYHbLIX MaTepuanos Ans
OTBETCTBEHHbIX [*, ynpouHsowmx MeToaoB obpa-
60TKM (AOpHOBaHWS, 06paboTka poSIMKAMK, HaKaT-
Ka pe3bbbl, ApobecTpyliHasi o6paboTka U Ap.) u
n3rotoBneHns (LeHTpobexHoe NuTbe, ropsiyas
LUTaMNoOBKa, KOBKa). XUMWKO-TepMUYecKkasi obpa-
60TKa: Qa30TUpOBaHWE; LEMEHTaUMs; LMaHMpPOBa-
HWMEe; MOBEpXHOCTHasl 3akanka. [loBepXHOCTHas
ynpouHsitowass obpaboTka. YBeNMYEHWe 4YUCTOThI
NMOBEPXHOCTU. YCUNIEHWE Harpy>XeHHbIX y4acTkoB [,
YCTpaHeHMe  KOHLIEHTPATOPOB HarMpsbKeHWUN, npu-
MEHeHMWe rantenei u dacok.

1.1.2. YcTanocrtHas

KoHcTpyupoBaHue [l C y4eTOM LMKIMYECKOW MNn
KOHTaKTHOM Harpys3ok.
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Mpogomkenve Tabn.4.24

1 2 3
1.1.3. KoHTakTHas YBenMyeHMe KOHTAKTUPYHOLLEN NIOLLAaN.
1.2. | XKecTkocTb
1.2.1. U3rnbHas MpodunmMpoBaHne TOHKOCTEHHbIX [, CKpyrneHui
nepexoaos, opebpeHue, ob6pa3oBaHMe CBOAYATHIX
opM, ycuneHue y4vacTkoB AeUCTBUS CuJl, OTGOp-
TOBKa M YeKaHKa KpPOMOK.
1.2.2. KpyTunibHas
1.3. | W3HOCOCTOMKOCTb
1.3.1. MexaHnyeckas XuMmunko-TepMuueckas o6paboTka Ansg MnoBbILEHUS
npu abpasvBHOM 13- NMOBEPXHOCTHOW TBepaoCTU: 6epunnusauus, and-
HOCe, TPEHUN CKONb- (y3noHHoe xpomuposaHue, GopuposaHue, 6opo-
XeHus. LiMaHMpoBaHue, HaniasneHne TBepabiMU CriaBamiu.
YnyJweHne aHTUhPUKLMOHHBIX CBOMCTB ocdaTtu-
poBaHueM, rpaduTMaMpoBaHneM, Cynbduanposa-
HUEM.
1.3.2. Xumnyeckas MpuUMeHeHne KOPPO3UOHHO-CTOMKUX MaTepuasnos,
(Koppo31oHHas) XUMUYECKN CTOMKMUX MNNIAcTUKOB, OKpacka, ranbBa-
HUYECKME MOKPbLITUA: XPOMUPOBAHWE; OLMHKOBA-
HWE; HWKENWpoBaHWEe; OMeJHEHWE; OocaX/aeHue
XUMUYECKUX NNEHOK; pocdhaTupoBaHne; OKCHANpPO-
BaHWE; HaHEeCEHNEe NONUMEPHbIX MJIEHOK.
1.4. | 3awmeHHoCcTb
1.4.1. TexHnueckas 3awmTa TOHKMX pebep, NpUTynneHue ocTpbIX Kpo-
MOK, CHsTMe dacok. [l, noaseprasluvecs yaapaM,
He M3roTaBfMBaTb U3 U3MIMLLHE XPYNKOro uam nna-
CTMYHOrO MaTtepuana. 3awmTta [ oT BO3AencTBUSA
BHELUHEN cpefpbl, arpeccuBHbIX cped. MpaBubHbIN
Bblbop MaTepuana [l. Mcnonb3oBaHWe B KOHCTPYK-
unn [ NpYHUMNOB CaMOOYMLLEHWS, CaMo3aTayvnBa-
HWS, CaMOYCTaHOBKM
1.4.2. 3awmTa oKpy-
Xatollen cpefbl
1.4.3. 3awuTa onepa- CHWXeHne MacCbl CMeHHbIX [1 A0 YCTaHOBMEHHbIX
Topa npenenos, MpuMeHeHWe 6e30MacHbIX AeTanei:
CTEKON C MNacTUKOBOW CBSA3KOW; 3aKpyrfieHHOW
06WKMBKN, pUPEHbIX CTyNeHeK; PyKOSTOK. 3aMeHa
MeTannuyecknx 3ybuatbix Konéc, BTY/OK MnacT-
MacCoBbIMU.
1.5. | PeMoHTONpPUrogHOCTb
1.5.1. C60pHOCTb- BbINoMHEHME TPYLIMXCS MOBEPXHOCTEN Henocpea-
pa3bopHOCTb CTBEHHO Ha koprnycax 6onblunx [l u BKIOYEHUE UX

B OTAeNbHble JferkocbéMHble [l. [uarHoctuka
[omxkHa npoeoanTtbes 6e3 cHatus CE ¢ mawmHbl o
nosiHoi pa3bopku. CoOXpaHHOCTb YCTAHOBOYHbIX 6a3
y O, obpabaTbiBaeMbix Mpy BOCCTAHOBJIEHUU; B
KOHCTpyKUMun [l npeaycMaTpuBaeTcs BO3MOXHOCTb
1 cnocob ee BOCCTAHOB/IEHUSI.
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Mpogomkenve Tabn.4.24

2

3

1.5.2. ArperaTHocTb

KomnnekcHasi 3aMeHa M3HawmBaeMblx [ (koMmnnek-
Tbl NOPLUHEBbIX KOJEL, peMHeit) YHuduKaums aeta-
neil -pauMoHanbHOe COKpalleHue 4Yncna o6bekToB
OAMHAKOBOrO  (DYHKUMOHANbHOrO  HasHauyeHwus
BroyHoCTb — pasbueHne KOHCTPYKLUMM Ha aBToMaT-
HO cobvpaemblie 6n0KM.

TexHONorn4yHoCTb

CraHpapTtusaums u
HOpManusauns

MpuMeHeHne pspa  NpeanoyTUTENbHBIX — YMcen
(FOCT 8032-56) ¥ psinoB HOPMarsbHbIX JIMHENHbIX
pasmepoB (FOCT 6536-69) npu KOHCTpyVMpOBaHMM
3feMeHTOB fJeTaneil. Mcnonb3oBaHue Haubonee
YyNoTpedUTENbHbIX B C.-X. MalUMHOCTPOEHUU AMna-
MEeTpOB, Moayneli 3ybbeB, Wwara uenel u T.4. Obec-
neyeHve B3anMO3aMeHSEMOCTM fAeTanel.

2.2

JlerkocbopHocTb

CobniopeHne TpeboBaHUi yHUbMKauMKM K arperaT-
HOoCTW. WcknoyeHne noaroHouHblx paboT npu
cbopke n yctaHoske []1 no mecty. lMpeaycMoTpeHue
yaobHOro npoxoAa MOHTaXHOrO WHCTPYMEHTa,
BO3MOXHOCTb  MPUMEHEHUS  MEXaHU31POBAHHOrO
MHCTPYMEeHTa, aBTOMaTu3npoBaHHOM cbopku. Obec-
reyeHune NpaBuIbHOW NOCIEA0BATENbHOCTU COOPKU
Heckonbkux [ Ha ogHy [1, usberatb nocagku C Ha-
TAFOM HecKosibkvx [l No ogHoMy Avametpy. YcTpa-
HeHWe perynMpoBOK MNyTeM pacyeTa pa3MepHbIX
Lenen. MpeaycMoTpeHne c6opoYHbIX 6a3 Ans oaHo-
3Ha4HOW ukcaummn cobupaembix [ (nasos, 6ypTu-
KOB ¥ Ap.). BeinonHeHve Ha [ cacok, Hanpaensio-
LMX KOHYCOB, MOBbILIEHWE TOYHOCTU U3rOTOBNEHMS
nocafloyHbIX pasMepoB. [pyMeHeHWe mnporpeccus-
HbIX METOAOB COeAMHEHWN (TOYeYHOW CBapku B3a-
MeH 3aknenok u ap.). ObecneunBaHue TaKenaxwu-
poBaHus Tsxensix CE n [.
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OkoH4YaHue Tabn.4.24

1 2 3

2.3. | Manast meTannoem- Mcrnonb3oBaHWe MyTel MOBbILWEHMS MPOYHOCTM [
KOCTb (MaTepuanoeM- | Ans CHWXEHUS MeTanioeMKoCcTu. KoHCTpyupoBa-
KOCTb), yAenbHast Hue [ C pauMoHanbHbIMM MNPOPUASAMU MPUMEHNU-
METaN0EMKOCTb TeflbHO K AAHHOMY BUAY HarpyXeHus. YMeHblueHune

Macchbl HeHarpy»XeHHol Yactu [, yaaneHve cnabo-
Harpy>xeHHOro MeTanna U3 LeHTpa ceyeHus, yaa-
NleHVe NMwHero mMetanna (NpMMeHeHue Tpeyrofb-
HbIX (pfIaHLEB B3aMeH KpyrfblX AaeT YMeHbLUeHWe
Macchl Ha 15%), Bbibop npoduns B COOTBETCTBUM
C XapakTepoM Harpy3ku (Tak, macca Tpybbl co
cKkBaXXHOCTbIO 0,95 coctaBnsieT Tonbko 20% Macchbl
paBHOMPOYHOrO CMJIOWHOMO Bana), npobunnposa-
HWe NMCTOBbIX [l MO3BOJISIET YMEHbLUUTL UX

TONWMHY Ha 30-60%. YcTaHOBneHWe MUHWUManNbHO
Heobxoaumol npodHocTM  [. [peaycMOTpeHue
M3roToBneHuns [1 u3 3aroToBoK C popMoK, 6nn3Koi
K OKOHYaTesbHoW. Bbibop pauuoHanbHOro mMeTtoaa
n3rotoBneHns (NUTbE, OpMOBKa-BbITSXKA, rMbka
npoduIbHOro NpokaTa, LWTamMrnoBka Ha mpeccax u

T.n.)
2.4. | SkcnnyaTaumoHHas MpupaHve KOpNyCHbIM paMHbIM Kapkacam W LUuT-
TEXHONOrMYHOCTb KOBbIM [l MnaBHbIX, MMaAKMX W NpOCTbIX opM,

obnervatowmx .yxoa, cogepxanune CE u nx BHeww-
HWI BUA. MNMpeaycMoTpeHue 3alwmTbl [ OT KOppo3uu
(cm. n. 1.2).

*[1 — petanb, CE — cbopoyHas eanHuua.

WUtak, Hapo ymeTb nogobpaTtb pexum TepMoobpaboTkn ans onpe-
[leNleHHOW CTanu, 3HaTb CBapuBAaEeMOCTb METafioB, MPUMEHUMOCTb
pa3bEMHbIX COEAMHEHUI U Hepas3beMHbIX, YMETb CUMTaTb pa3Mepbl Lenu,
Ha3HayaTb [OMyCKW, MPaBWNbHO BbiGpaTb CMOCO6 MOMyYeHUS 3aroTOBKU
(Tabn. 4.24) v gp.

MoaobHbIA 6aHK 3HaHWIM, YNPOLUEHHOW MOAENbIO KOTOPOW MOryT
Cnyxutb Tabn. 4.23 , 4.24, HakanaMBaeTcs y CTYAEHTOB K 5-My Kypcy, no-
3BOJSISIET LiefIeHaNPaBeHHO BbIOMpaTb KOHCTPYKTMBHbIE pEeLLeHus, OnTu-
MasbHbIE CO BCEX TOYEK 3PEHMS, @ B CNIOXKHBIX Cly4asax 6bICTPO OpUEHTUPO-
BaTbCS B CNPaBOYHON nUTepaTtype.

HekoTopble npvembl 06ecneynBatoT ynydlleHne Cpasy HECKOSIbKMX
TEXHUYECKMX Moka3aTenen. Tak, yHudwmkaums ynydwiaet c6opHOCTb U pas-
60opHocTb CE, CHWKaeT HOMEHKNATypy MaTepuanoB, MHCTPyMeHTa u obopy-
[I0BaHMs B MpoLecce U3roTOBNEHWS, KCNyaTaumMu U PeMOHTa, YTO B CBOKO
ouepeab npefonpeaenser ynyyleHne TEXHONOrMYHOCTU U NOBbILLEHWE Ha-
fexHoctn CE. MoaobHble npuMepbl HEO6XOAMMO 3HaTb M MPUMEHSTb Npu
KOHCTpyuposaHum CE un [.

4.8.5. Pacuyétbl Ha NpoYHOCTL
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Ha npoYHOCTb paccUMTHIBAOTCS OCHOBHbIE 3/1IEMEHTbI KOHCTPYKLIMK
(pasnnuHble MexaHu4ecKkue nepeaayn, pasbeMHbIE U Hepa3beMHble coeaun-
HeHus, MydTbl, Nepeaaydn, Banbl U OCK, NOALWMMHUKKA U T. 4.) [1, 46, 66].
3T pacyeTbl NPOBOAST C ABOSIKOM LIENbiO:

a) Ons onpeaeneHnst ONTUMAsbHbLIX KOHCTPYKTMBHBLIX pa3MepoB
pasnMYHbLIX Y310B W AeTanel MalluH UK annapaTa, obecneymBarowmx npu
MUMHMManbHbLIX pacxogax Matepuana MpPOYHOCTb, HAAEXHOCTb U LONroBeY-
HOCTb KOHCTPYKLWMK;

6) Ana NpoBepkM paBHOMPOYHOCTM U pecypca OKOHYATeSIbHO CKOH-
CTPYMPOBAHHbIX AETaNeN y3/10B MalUWHBbI.

B nepeom cnyyae pacyéTbl MpoBOAST No HeobxoaumocTtw. lNpose-
POYHBIN pacyéT Ha paBHOMPOYHOCTb, UCXOAs M3 3aaBaeMOro pecypca pa-
60Tbl OTBETCTBEHHbIX A€Tanei, B npoekte obsizateneH. OH NpoBoAWTCS Ha
OKOHYaTeNlbHOM CTaauMM MPOEKTMPOBAHWUS, KOrga BCe BCe Y3/bl U AeTanu
OKOHYaTeslbHO paspaboTaHbl.

YcnoBue paBHOMPOYHOCTM W PaBHOW AONTOBEYHOCTU 3M1EMEHTOB
SIBNSIETC BaXKHbIM MOKA3aTesSIeM COBEpLUEHCTBA KOHCTPyKUMW. Hanuuune B
KOHCTPYKUMM XOTS 6bl OAHOMO HEAOCTAaTOYHO MPOYHOrO MM HEeAOCTaTOYHO
[JOJITOBEYHOrO 3/IEMEHTA CHWXAET HaAEeXHOCTb KOHCTPyKUuM B LenoM. Ha
NpaKkTUKe BCTPEYAlOTCS C/lydan, KorAa pasinyHble 3MEMEHTbI KOHCTPYKLMK
PacCYMTBLIBAIOT Ha Pas/IMYHYIO AOSITOBEYHOCTb MSIM Ha PasfiMuHbIA pecypc
HapaboTkM A0 npefenbHOro COCTOSHMS. Hanpumep, Banbl, Kak npaBwio,
PacCYMTbLIBAIOT Ha HEOrPaHWYEHHbIN, @ MOALUMMHMKN Ha OFpaHUYEHHbIN pe-
cypc. Ho pacueT noAwwmnHMKOB Ha 60MbLLOWM pecypc NPUBOAWUT K HEOMpaB-
[laHHOMY 3aBbILUEHMIO MACCbl U rabapuTOB KOHCTPYKUMM B LenoM. MpoTueo-
peyne CHMMAlOT AOMyLEHMEM 3aMeHbl MOAWMIMHUKOB NPU o4YepeaHblX nna-
HOBBbIX peMOHTax. [JonroBe4yHoCTb (pecypc paboTbl) NOALIMIMHUKA BbIGUPALOT,
MCX0As M3 ANIMTENBHOCTU MEXPEMOHTHOMO LMKIIA.

OrpaHuyeHHbIN pecypc MMELOT Lienu, PEMHU U HEKOTOpble Apyrue
3M1EMEHTbI. BaXkHO, YTOObI HM OAMH M3 3TUX 3/IEMEHTOB HE BbIXOAMI U3 CTPOS!
paHblle HaMeYEHHOro CPOKa O4YepeaHOro MIaHOBOMO PEMOHTA.

MpoBepoyHble pacyETbl KaXAOro paccyMTLIBAEMOro 3MemMeHTa pac-
nagaoTcsl Ha TpU NPUHLUMIMANBHO OT/IMYAtOWMXCA 3Tana:

1) pa3paboTKy pacyYETHON CXEMbl HarpyXXeHusi; Takasi cxema npe-
ZlycMaTpuBaeT Kakyto-nmbo cTeneHb abcTparnpoBaHus OT KOHKPETHbIX YCo-
BUI paboTbl AETaNW; NPUHUMAETCA B pe3y/ibTaTe aHanM3a peasibHoN KapTu-
Hbl Harpy>XeHWusi, BBEAEHWNSI CUCTEMbI pa3yMHbIX AOMYLLEHMWIA; UCMONb3YeTCs
MHMOPMaLMs pa3HOro poaa - 3KCrnepuMeHTanbHas (YTO AOCTAaTOYHO peako),
MHEHUSI CMELUMAnNCTOB, TEOpPETMYECKMEe NpeACTaB/EHNs, WCMOMb30BaHMe
QHaNoruii; No XapakTepy 3TOT 3Tan HOCWUT 6oJiblle TBOPYECKMI 3BPUCTUYE-
CKWI XapakTep;

2) onpegeneHne BEMWYMH Harpy3oK; WCMOMb3ylOTCA B NEPBYHO
ouyepedb pesyfbTaTbl CUMOBbLIX PACUYETOB MalluWHbl, OPMY/bl U COOTHOLLE-
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HUSI AN CUN COMPOTUB/IEHUS U HArpy30K M3 KypcOB CrielManusaumnii Tuna
«Teopust U pacyéT yOOpOYHbIX MalUMH» W Ap.; TaKOW 3Tan MOXET BbINOsI-
HSATb TOJIbKO CMELMANMCT, XOPOLLO 3HAOLLMI NPEeAMETHYIO 06N1acTb;

3) COBCTBEHHO pacyYET HanpsbkeHuid M aedopMaumin getanu Mo
W3BECTHOW KapTUHE Harpy>XeHWsi Ha OCHOBE 3aKOHOB TEOPUW YMPYrocTu;
3Tan AOCTaTOYHO NMoapobHO (opManu3oBaH M MeToanveckn npopaboTaH B
Kypcax «[etanv MawmuH» n «ConpoTUBNEHNE MaTEPUaNoB».

Cnepyet OTMETUTb OTBETCTBEHHbIA XapaKkTep nepeoro 3tana. He-
YYET KakoW-Nnbo Harpysku, NpUHSTME rpybbiX YNpOLLEHUIA obeccMbiciMBaeT
OCTa/bHble ABa 3Tana, NPMBOAUT K HEBEPHbLIM BbIBOAAM O NMPOYHOCTU U AOC-
TATOYHOCTU HAAEXHOCTM BCEN CNPOEKTUPOBAHHON MaLUUHBI U SIBASIETCS UC-
TOYHUKOM BCeX NpobBieM Mpu UCMONb30BAHUM W 3KCMyaTaluy MalliuHbl OT
MPOCTbIX M3HOCOB W MOSIOMOK A0 TsKENbIX aBapuil. B pesynbTaTte Xxopoluas
uaesi, 3a0)kKeHHast B KOHCTPYKLMW MalluHbIl, HE MOJTy4aeT XopoLlei penyTa-
umm y notpebutens u cyabba Takol pa3paboTky neyanbHa. MosToMy Ha
3TOM 3Tane cnefyeT MakCUManbHO M3beratb rpybbiX YNpOLEHU B OLEHKE
KapTWHbI Harpy>XeHusl aeTanu.

Ecnu Ha nepBbix AByX 3Tanax pa3paboTyuvk He AOMYCTM MpUHLM-
MManbHbIX UCKAXEHWUN KapTUHbI M MHTEHCUBHOCTU HarpyxeHus, TO TPETUI
3Tan — cOBCTBEHHO PacYET — AeNO0 TEXHWUKM- BbINONHSAETCS 6e3 npobnem.

Hwke npvBeaeHbl METOAMKM MPOBEPOYHOrO pacyeTa pasnnyHbIX
feTanei v y3nos MalmH. Heobxoaumble pacyeTHble hopMynbl AaHbl B y4eb-
HMKax no Kypcy «[leTann MaluH» U COOTBETCTBYIOLUMX CMPaBOYHUKAX [5,
46, 66, 67] .

Mexannueckne nepegayn. [Ipsamo3ybbie n KOCO3ybble LMNHA-
pudeckne u npsmMo3ybble KOHMYECKue nepefayu. 3afatoT unv BblibupatoT
yncno 3ybbeB 3aUEennAWMXCS KONeC B COOTBETCTBUM C KMHEMATUYECKUM
pPacYeToM M KOHCTPYKTUBHBIMK COOBpaXeHUsIMU. MUHUManbHOE BO3MOXHOE
uncno 3ybbes Koneca - 17.

3ajaloT (AN HeHarpyXkeHHbIX nepefay) WM OnpeaensiotT pac-
YETOM Ha MPOYHOCTb MOAY/b 3aLensieHns nepeaaym m (B MM), OKpYriss ero
[0 bnwxaiiero 6onbliero 3HaveHusi. MpeanouTUTENbHbIA psia Moaynen:
1;1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20.

[ins koco3ybbIx Nepesay elle onpeaensioT TOPLOBbIN MOAy b, 3Has
yron HaksioHa 3ybbeB Ha AenuTenbHOM umnuHape (0=8-22°).
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[na KOHMYeCcKMx nepefad 3adatoT MO KOHCTPYKTMBHBIM Coobpa-
XKEHWUAM Yron Mexzay ocsiMu Kosec.

OnpegensioT:

- OMaMETPbl AENUTENbHBIX OKPYXXHOCTEW KOJec;

- MEXOCEBOE PACCTOSIHWE MexXzay Konecamu;

- Yron AenuTenbHOro KOHyca Konec;

- AVAMETPbI OKPYXXHOCTM BbICTYMOB KOJMEC;

- ONNHY 0Bpa3yloLLein AeNnTENbHOMO KOHYca.

3apaloT MO KOHCTPYKTMBHBIM COOBpaXkeHMsIM LUMPUHY 3ybuaToro
BeHUa koneca. [lonyckaercs noabupatb WupmHy 3ybyaToro BeHua koneca b
(B MM) Mo cneayoWwmM COOTHOLLEHUAM:

Ans Npamo3y6bix konec b =(2-6) m;

Ans Kocosybbix konec  fc=(5-10) m;

Ans KoHudeckmx konec b = (0,25-0,3) L,
roe m - HoOpManbHbIA MOZyNb 3auennenus, MM; L - anvHa obpasyroweit

[OENUTENIbHOrO KOHyCa, MM.

Mpon3BoAsAT NPOBEPKY Ha NPOYHOCTbL 3ybuaTol napbl MO AoMyckae-
MOMY HanpsbKeHUIO M3rnba 1 JOMyCKaeMoMy KOHTAKTHOMY HanpsihKeHuto ans
MaTepuana 3yba konec. B cnyyae nonyyeHus HeyLoBNETBOPUTENILHOIO pe-
3ynbTata YBEMYMBAIOT BE/IMYMHY MOAY/NS WM LUMPUHY 3ybuaToro BeHua
Koneca, a MHOrAa W TO M Apyroe BMecTe. 3aTeM MPOBOAST MOBTOPHbIVA pac-
yeT 3yb4yaTou napbl Mo BbILLEN3NOXEHHON METOAMKE.

YepBsauHbie nepegayn. 3aatoT vnn BbIGMPAKOT YMCIO 3aX040B
yepBsika M YUMo 3ybbeB YEpBSYHOrO Kosieca B COOTBETCTBUM C KMHEMATU-
YEeCKMM pacyeToM M KOHCTPYKTUBHBLIMM CoobpaxkeHnsiMu. CneayeT NOMHUTDL:

- TOYHOCTb OAHO3aXOAHbIX YepBSKOB 0ObIYHO Bbille TOYHOCTU MHO-
ro3axoAaHblX;

- YMCNO 3aXOA0B 4epBska 6onblue 4YeTblpex MPUMEHSTb He pe-
KOMeHAyeTCs;

- uncno 3ybbeB YepBSYHOrO Kosneca AO/MKHO HAaxoauTbCs B npe-
fenax ot 30 po 70 (onTuManbHbI pexxuM paboTbl napbl).

3apatoT (B HeHarpy)keHHbIX nepegadax) WM onpeaensitoT pacde-
TOM OCEBOI MOZYNb 3aLEn/eHnsl, OKPYrnss ero Ao bavxanwero  6onblue-
ro 3Hadyenus. [lpeanoytutenbHbIn psg moaynein: 1; 1,25; 1,6; 2; 2,5;
3,15; 4; 5; 6,3; 8; 10.

OnpenenstoT YCNoBHbIM yron obxBaTa yepBsiYHOro koneca. fonyc-
KaeTcs nogobpatb yron obxsata (B rpas) no Cneaytowmm OTHOLWEHUSM:

- ans cunosbix nepeaady 90-120;

- ANS HEOTBETCTBEHHbIX Nepeaay 60-90;

- ANS HECUIOBBIX OTBETCTBEHHBIX nepeaady 45-60.

OnpepnenatoT ko3 UUMEHT g, YYMTbIBAOLIMIA UMCIO MOAyNen B
OVAMETpe OeNUTENbHON OKPY)XXHOCTU YepBsKka. [JonycKaeTcs UCrnonb30BaThb
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TabnuyHble 3Ha4veHns koadhduumeHTos q: 8; 10; 12,5; 16; 20; 25.

OnpegensioT:

- IMaMEeTPbl AeNUTENbHBIX OKPYXXHOCTEN Koneca U YepBsika;

- MEXOCEBOE PACCTOSIHME MEX/Y KOMECOM U YEPBSKOM;

- IMaMEeTPbl OKPY>KHOCTEN BLICTYMNOB YepBska U KONeca;

- [UIMHY HApe3HOW YacTu YepBsika;

- LWUMPWHY YepBSIYHOrO Koneca.

Mpou3BoasT MPOBEpPKY Ha MPOYHOCTb 3ybuaTo napbl Mo Ao-
MyCKaeMbIM HampsKeHUo M3rmba M KOHTAKTHOMY HanpsbKeHWO Ans maTte-
pvana 3ybyaToi napbl.

Lenuble nepegayn. 3afaloT Unn BbIGUPALOT:

- 4yuCno 3ybbeB 3BE3A0YEK B COOTBETCTBUM C KMHEMATUYECKUM pac-
YETOM U KOHCTPYKTUBHLIMU COOBpaXeHUsIMU. MUHMMAbHO BO3MOXHOE YMC-
N0 3y6beB 3Be3004KM Zmin=9-11;

- Wwar npuMeHsieMoii Lienu ¢ (B MM) B 3aBUCMMOCTM OT Y4acToTbl Bpa-
LLIEHMs1 MEHBbLLEW 3BE3404KM M Yncna ee 3ybbeB. HeobxoaMMo MMeTL B BUAY,
YTO C YBE/IMMEHWEM LUara Lienu yBEeSIMYMBAETCS HEPaBHOMEPHOCTb [BWKeE-
HUSI MpMBOZA M BO3PACTAlOT yAapHble Harpysku. BblbpaHHylo BTYNIO04YHO-
POMIMKOBYIO Lienb NPOBEPSOT Ha paboTocnocobHOCTL MO YNCITY YAapoB 3Be-
Ha B CEKyHAy, KOTOpOe onpeaensitoT Noc/e HaXOXKAEHWUS! KONIMYECTBA 3BEHb-
€B Lenu;

- MEXOCEBOE PaCcCTOSIHME MEX/Y 3BE3404KaMM.

OnpegensioT:

- CKOpOCTb HaberaHus uenu Ha 3Be3[404KY MM CPEAHIO CKOPOCTb
uenu;

- KOJIMYECTBO 3BEHLEB LIEMW, 3HAUEHWE KOTOPOro XXenaTesbHO OK-
pyrnsTb A0 6AvKaiLWero YETHOro Yucna.

YTOYHSIOT pacyeTHOE MEXOCEBOE PacCTOSHME MeXAY 3BE340UKAMMU.

OnpepnenstoT Harpy3ky Ha Basbl U OMOpbI 3BE304eK.

Mpou3BoasT NpoBepKy BbIGpaHHOW Lenu Mo AOMYCTUMbIM yaenb-
HbIM @BNIEHWSIM B LLAPHUPaX 1 Pa3pbiBHOMY YCUIIUIO.

OnpefenstoT HOMUHAMNBHO AONYCTUMYHO MOLLHOCTb, nepeaaBaeMyio
paccyMTaHHOM LienHOW nepesadyeit.

PemeHHbIe nepegayy. 3a/at0T UK BbIGUPALOT:

- AMAMETPbl WKUBOB B COOTBETCTBMU C KMHEMATUYECKMM PacyeTOM
W KOHCTPYKTMBHbIMU COOBpaXeHusMu;

- MEXOCeBOe PacCTOsiHMe MexXJay LIKMBaMU B COOTBETCTBUU C KOH-
CTPYKTUBHBIMU COOBPAKEHUSIMU.
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OnpegensioT:

- yron obxsaTta MeHbLUEro LUKMBA PEMHEM - ANS NSIOCKOPEMEHHbIX
nepenay MMHUManbHbIA yron obxsata 150°, Anst KMMHOPEMEHHOMW nepeaaqn
MUHUManbHbI yron obxeaTta 120°;

- AJIHY PEMHSI - AN KIMHOPEMEHHOW Nepefayn pacyeTHYH ANUHY
PEMHSI OKPYrAsloT A0 6nvdkalluero CTaHAapTHOrO 3HAYEHWs, Mocne 3TOoro
onpeaensitoT OKOHYATENbHO MEXOCEBOE PACCTOSHUE;

- WMPWHY peMHsI AJisi NOCKOPEMEHHON Nepeaayu;

- [ONyCKaeMyto MOLLHOCTb, NepeiaBaeMyto peMeHHoW nepefayeit;

- CEYEHWE U KOMMYECTBO KJIMHOBbLIX pEMHEW B 3aBUCUMMOCTM OT ne-
pefaBaeMoi MOLLHOCTU U UX CKOPOCTY;

- YyuCIo NpoberoB MPUBOAHLIX PEMHEN B €AMHWULY BpPEMEHU ANisi
obecrneyeHnst HopMasbHOWM A0TOBEYHOCTY.

I'py3oBbie i xogoBbie BUHTOBbIE NEpPEAAYH.

OnpegenstoT (OPMEHTMPOBOYHO):

- BHYTPEHHWI AMAMETP BMHT@ MO MOHWMKEHHOMY (MPUMEPHO Ha
30%) ponyckaeMoMy HampshKEHMIO;

- Lar BUHTa M3 YCNOBUS, YTO AODKHO ObITb CAMOTOPMOXEHNE BUH-
Ta, T.€. Yron noAgbeMa BUHTOBOM JIMHUM [OSIKEH ObITb MEHbLUE Yria TPeHUs
B 3aUenneHuu.

MNposepstoT:

- MPOYHOCTb BMHTA Ha COBMECTHOE AEWCTBUE CKATUS U KPyYeHust
no AoMnycKaeMoMy NpUBEAEHHOMY HaNpsHKEHMIO;

Ha YCTOMUYMBOCTb BUHTa (NPOAO/bHbLIN M3rMb) no gopmyne dinepa
Mpu YCNOBWK, YTO TMBKOCTb CTEPXHS Bosblue npeaensbHol, T.e. 41/d>100
(ans ctanun), rae [ — pnvHa ctepxHs (B M), d - Hapy>XHbI AMAMETP BUHTA
(8 M). Mpu rMBKOCTM MeHbLLE NpeaenbHON BUHT NPOBEPSIIOT MO KPUTUYECKO-
My HanpsbKeHuIo, Mpy rMbKOCTU MeHblue 60 pacyeT Ha YCTOMYMBOCTb He
npov3BoaAT.

OnpegensioT:

- BbICOTY rauku;

- ycnosue, HeobxoamMmoe Ang noabema rpysa (Ans rpy3oBOro BUH-
Ta), U CKOPOCTb NepeMeLLeHns raiku.

Xpanosble nepegayn. NpensapuTenbHO ONpeaenstoT UM 3aja-
I0TCS 4MCIoM 3y6beB XpamnoBoro Kosneca B COOTBETCTBUMM C HeO6XOAMMbIM
Yr7oM MOBOPOTa XPanoBoOro Kosieca 3a OAWMH KMHEMATUYECKUM LMK Mexa-
HM3Ma.

OnpegensioT:

- chaKTMYeCcKuiA yron noBopoTa XpanoBoro Koseca;

- WMPUHY 3ybuaToro BeHLa XpanoBoro Koneca;

- MOZyNb XPanoBOro KOMeca, OKpYrnsis ero 40 HOPManbHOro;

- AMAMETP OKPY>KHOCTU BbICTYMOB XParoBoro koseca.

MpoBepSOT XpanoBytd nepefady Ha JIMHENHOe YyAenbHoe AaB-
neHue. B cnyyae nonyyeHus HeyAOBNETBOPUTENBHOIO pesyfbTarta yBenmyu-
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BaOT MOAY/b UK LWIMPKHY 3y64yaToro BeHUA XpanoBoro Koseca, a uHoraa u
TO W Apyroe BMecCTe. 3aTeM NpPOBOAST MOBTOPHLIVA pacyeT nepesayun rno Bbl-
LLIEOMNUCAHHON METOAVKE.

Pa3beMHble M Hepa3beMHble coeAuHEHUS.

LlinoHoYHbIe coeamnHeHuns. BblbnpatoT No KOHCTPYKTMBHBIM coobpa-
XEHUAM TUM, CEYEHME N KONMYECTBO LWIMNOHOK. Ecnn Ha Bany umeetcs psg
LUNOHOK, KOTOPble YCTAHOBJIEHbI HA Pa3/INYHbLIX MO ANAMETPY CTYMNeHsaX Ba-
N1a, TO PacCyUTBLIBAIOT LUMOHKY Ha CTYNEHN HauMeHbLUIEro AnaMeTpa.

MNpoBepstoT:

- MPM3MATUYECKYIO LUMOHKY Ha cMsATUe paboumx rpaHelt u Ha cpes B
OMacHOM CceyeHuu;

- CErMEHTHYIO LUMOHKY Ha CMSITUE BbICTYNaloLLei YacTu U Ha Cpe3 B
OMacHOM CeyeHuu;

- TOPLIOBYIO LUMOHKY Ha CMSATUE ee Y3KOM FpaHu;

- UW/TMHAPUYECKYIO LUMNOHKY Ha Cpe3 AMaMeTpasibHOro ce4YeHust U Ha
cMsiTYe BOKOBOW MOBEPXHOCTMU.

B cnyyae nonyyeHns HeyaoBNETBOPUTENBHOIO pe3ynbrata npu
NMpoBepKe BbIOPAHHOW LUMOHKM YBENMUMBAIOT CEYEHME WM KOSIMYECTBO
LLNOHOK M NOBTOPSIIOT NPOBEPOYHbIE PACYETHI.

Lnnyesbie coeamHeHuns. BblbnpaloT No KOHCTPYKTMBHBIM coobpa-
XKEHUSM TUN WAULEBOrO coeaunHeHus. MpoBepstoT 6OKOBble MOBEPXHOCTU
3ybbeB LWNMLEBOro COeAMHEHNS Ha CMSTHE.

3aknenoyHbie coeanHeHus. BbibUpaloT No KOHCTPYKTMBHBIM COO06-
paXXeHUsIM TUM, CEYEHME W KOJIMYECTBO 3aKsenoK. [poBepsioT  3aKiernku
Nno AOMNyCKaeMbiM  YCUIUAM B COEAVHEHUW. B 3aBucumocTM OT Twna
HarpyXeHus  pacyeT COeMHEHWUS MOXET ObITb Ha CMATUE, Cpe3 U pacTs-
XeHwue.

CBapHble coegmHeHus. BbibupaloT No KOHCTPYKTUMBHBLIM coobpaxe-
HMSIM TUMN CBApPHOIO LWBa M ero OCHOBHble pa3mepsbl. Moabupalot ana snex-
TPOCBapKW TWM 3MEKTPOAa B 3aBUCMMOCTU OT MaTepuana CBapvBaeMbiX Ae-
Tanei 1 ycnosuii npouecca cBapku (py4YHasl, aBToMaTuyeckasl ceapka).

MNpoBepsItoT CBapHble COeAMHEHUS Ha AOMYCKAEMOE HarnpshkeHue B
3aBUCUMOCTM OT TUMA COeaMHeHWst aeTanei. Kpome Toro, npu AencTBum Ha
CBapHoe coefiMHeHWe M3rvbatoLero MOMeHTa M NPOAOSLHON Cullbl YCrIoBUE
NPOYHOCTN HAxXOASAT M3 pacyeTa HOPMasibHbIX MMM KacaTesbHbIX Hanpsxe-
HWiA B CBapHOM LLBE.

Pe3bbosble coeanHeHus. BblbUpatoT No KOHCTPYKTMBHBIM Ccoobpa-
XeHusM Tun 6onTa UM BUHTA, UX AMAMETP U KONMWYECTBO B COEAMHEHUW.
MpoBEPSIOT NPOYHOCTH 3/IEMEHTOB COEAMHEHUS B 3aBUCUMOCTM OT YCNOBUIA
Harpy>eHusi Ha PacTsHKeHVEe UK okaTue, Ha Cpe3 1 CMATUE.

Ycunve, penctsyrolwlee Ha 60ONTbl AW BUHTbI B KINEMMHbIX COe-
OVNHEHUSIX, PacCUUTLIBAIOT U3 YC/I0BUS, YTO MOMEHT TPEHUS B KJIEMMHOM
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COEVHEHWN AOSDKEH PABHATLCS BHELUHEMY MOMEHTY WM AN HAaAEXHOCTU
6bITb H6onblwe nocnegHero npuMepHo Ha 20%. [anee w3 ypaBHEHUSt NpoY-
HOCTK 60/Ta 1 BUHTA, paboTaloLLero Ha pacTshkeHue, onpeaensioT ero pas-
mep.

Ycunve, peicTeytollee Ha BUHTbI UM 60n1Tbl BO hriaHLEBOM Co-
€MHEHWUN, OnpeaensioT Kak CyMMy YCUAMS OT [JaBneHus cpeabl,
OTKpbIBAOLLEro KpbilWKy OT ¢naHua M Cuibl HOPManbHOMO AaBfieHWs Ha
npoknagky, obecneymBalolwyld MAOTHOCTb UM FEPMETUYHOCTb COEAMHEHMS.
[anee onpenensoT ycunue, Npuxoasweecs Ha oavmH 60T, U U3 ypaBHeHUs
npoyHoCcTN 60nTa MM BWMHTA, paboTalollero Ha pacTshkeHue, onpeaensioT
ero AmamBaribl M ocH.

Basnbi. 3apaloT AvaMeTpbl Bana Mo KOHCTPYKTMBHBIM COOBpakeHu-
aM.

[anee npoBepsOT Basl pacYETOM Ha MPOYHOCTb W XXECTKOCTb, Tak
KaK BaJl, pacCYMTaHHbIN TOMBbKO Ha MPOYHOCTb, MOXET He obecneynTb Hop-
ManbHOM paboTbl 3ybuyaTbiX KOMEC W MOALMMHUKOB, €CN NoA AeNCTBUEM
nepeaaBaeMbIX YCUINIA OH ByaeT upeamMepHo AedopMMpPoBaTHCS.

OnpegensioT:

- KpYTSILUMI MOMEHT Ha Bany ¢ y4eToM K/ 1 OKpy>XHOM CKOpOCTH;

- CUnbl, JENCTBYIOLIME HA Ban M NOALMMHUKU (COCTaBMSIIOT pac-
YETHYI0 CXEMY Harpy>XeHusl Bana);

- peakumu B OMopax B ABYX B3aWMHO MepneHAMKYNsSpHbIX Nioc-
KOCTSIX U NOJIHble peakumnu;

- U3rnbatoLLMii MOMEHT B OMACHOM CeYeHUM (CTPOSIT 3MHOPbl MOMEH-
TOB);

- AVaMeTp Basa U3 pacyeTa Ha NPOYHOCTb;

- Yron HakJIoHa ynpyron SIMHUM B pacYETHOM CEYEHUU B [BYX B3a-
WMHO NnepneHAMKYNSIPHbIX MAI0CKOCTSAX M CYMMApHbIA yron;

- npornb B pacyeTHOM CeYeHWU B [ABYX B3aMMHO NeprieHAnKynsp-
HbIX MIOCKOCTSX U CyMMapHbI Nporu6.

CpaBHMBAIOT JONYCKaeMoe 3HaUYEHWE Yria HAKIoHa YNpyron MMHUM
1 BeNWYMHbI Npornba Bana B pacYeTHOM CEYEHUWM C PACUETHLIMU U MPUHU-
MaloT peLleHne O NPUroAHOCTU Bana K 3KCrnyaTaumu.

Ocw. 3a4at0T AMaMeTp OCU MO KOHCTPYKTMBHBIM COOBpaXKeHUsM.

MpoBepsoT AvaMeTp BbIOPAHHOM OCKM TOSILKO M3 pacyeTa MpOYHO-
CTW Ha m3rub.

MygTsl. 3apatoT TMN MydTbl B COOTBETCTBUMU C KOHCTPYKTUBHBLIMU
CO06paXeHUIMU 1 YCIIOBUAMM SKCMTyaTaLmu.

MoabuvpatoT KOHCTPYKTMBHLIE pa3mepbl MydT 06bl4HO Mo Tabnuuam
B CMpaBOYHOM MaTtepuase B 3aBUCMMOCTU OT AMaMeTpa COeaUHSEMbIX BasoB
1 [ONYCKAeMOro KpyTsLLEero MOMeHTa, nepeaasaeMoro MydTon.

MNpoBepstoT:

- ANS BTYNIOYHBLIX My(T - Ha Cpe3 WTUPTbI, LWANLBI WX LUMOHKY,
ncrnosb3yemble Ans nepeaaydmn KpyTsLero MOMeHTa;

- ana dnaHueBblX MypT - 60NTbl, WNWMABKWU WAX Nanbubl, Nepe-
[aloLime KpyTawmii MOMEHT. YepHble 60nTbl (MOCTaBEHHbIE C 3a30pOM) -
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Ha pacTshKeHWe, a eCcninm UCMOSb3yTCA YucTble 60nThl (NocTaBneHHble 6e3
3a3opa) — Ha cpes.

[ns 3ybuatbix MydT MOKa HET HAAEXHOM METOAMKM MX pacuyeTa.
OpHako occTaHaapT pekomeHayeT BblbupaTb 3ybuatble MydTbl MO Hau-
60blueMy AMaMETPY KOHLIOB COEAMHSIEMbIX BasioB C Moc/esytoLeil nposep-
Kom no opmyne

KK, <M /M o

roe Mp.x — MakKCUManbHbIA KPYTALWMA MOMEHT, KOTOPbLIN CcriocobHa nepe-
natb MydTa, H-M; M, - MaKcuManbHbI AIMTENbHO AENCTBYOWMIA Ha
COeaVHSIEMbIX Banax KpyTslwmin MoMeHT, H-M; K - ko3adduumeHT oT-
BETCTBEHHOCTN nepefayn (BblbUpaeTcs B 3aBUCMMOCTU OT TOrO, YTO
BbI3bIBaeT MofioMka MydTbl. Hanpumep, npu OCTaHOBKE MallUWHbI -
1,0; npu aBapu1 MawuHbl - 1,2; Npu aBapuv psga MawuvH - 1,5; npu
yenoBeyeckumx xepteax - 1,8); K, - koaduumeHT ycnosus paboTbl
MydThl (BbIOMPAETCA B 3aBUCMMOCTM OT peXxuMa paboTbl MexaHu3Ma.
Hanpumep, crnokoliHas paboTa paBHOMEPHO Harpy>eHHbIX MexaHu3-
MOB - 1; paboTa HepaBHOMEPHO Harpy>XeHHbIX MexaHu3mos - 1,1-1,3;
Tshkenas pabota C yaapamum HEpPaBHOMEPHO HAarpy>XeHHbIX U peBep-
CMBHbIX MexaHu3MoB - 1,3-1,5).

MogwnnHunkmy.

ToALWNMHMKY CKOTIbXKEHUS.

OnpegensioT:

- OKPY>KHYIO CKOPOCTb LUEVKM Bana s paananbHbIX MOALUMUIHUKOB,
a ANsl YNOPHbIX - CKOPOCTb TOYKM, HAaXOASLWENCs OT OCU BpalLeHWst Ha pac-
CTOSIHWMM 2/3 paaunyca nsTbl;

- yOenbHoe [aBneHne B MOALUMMHUKE MO AEWCTBYIOLWEMY Ha HEro
YCUIIMIO U €r0 KOHCTPYKTUBHBIM pa3Mepam.

Mpon3BOAAT NPOBEPKY PacyYETHOrO 3HAYEHUS YAENbHOro AaBNeHUs
B MOALWMIMHUKE MO AONYCKAEMOMY 3HaYEHUIO.

OnpenenatoT npousBeaeHVe YAENbHOrO AABMIEHUSI HA OKPYXKHYHO
CKOPOCTb Bana 1 NpOBEPSIOT ero No A0MYCTUMOMY 3HAYEHWIO.

MoawmnHmkmn kadeHums. MNoabupaloT TUN NOAWMUMHMKA, UCXOAs W3
YC/IOBWI 3KCNTyaTaluMm U KOHCTPYKLMM KOHKPETHOrO MOALIMMHMKOBOIO Y3/1a
B COOTBETCTBMW C pa3MepaMn U OCHOBHbIMU XapaKTEPUCTUKAMU MOAWMUMHU-
KOB.

max
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OnpegensioT:

- YC/IOBHYIO Harpysky, KOTopasi YYMTbIBAET Kak XapaKTep W Han-
paB/ieHMe AEWCTBYHOLUMX HarpysoK, Tak U 0COBEHHOCTU KMHEMATUKU U TEM-
neparypy y3na;

- KoadhduumeHT paboToCcnocobHOCTN MOAWMMNHMKA MO SMNUpUYe-
CKOMY YpaBHEHWIO.

MoabupatoT no Tabnuuam HOMep MOALUMMHUKA, COOTBETCTBYHOLLMIA
paccunTaHHOMY k03dhduLmMeHTy paboTocnocobHocTy.

lpumep. Pac4ér Bana 6apabaHa.

McxoaHble AaHHbIE:

KpYTALWMA MOMEHT T, 23,5 Hm;
COCTaBNSAOLLUME OKPYXXHbIE YCUNS Ha LLKUBE:
F), 605 H;
Ft‘z 85 H;
OKpY>XHOe ycunne Ha 6apabaHe Ff 486 H.

BbINnonHseM 3CK13Hy0 KOMMOHOBKY Bana (puc.4.54).
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Puc. 4.54. 3ckn3Has KOMMNOHOBKA Bana

CTpouM cxeMy AeNCTBYHOLIMX Ha Ban cun (puc.4.55).

RAZ RBZ

) / Ray . B / Rpy
774N YD

a=64 b=163 a=64 c=90

R Ay

=291

Puc.4.55. Cxema feiCTBYOLMX Ha Ban cun

OnpepeneHne ONOPHbIX peakumii
OkpyxHoe ycunue 6apabaHa F’ ., PaBHOMEPHO pacnpeaensieTcs

t

Ha Bany. Toraa pacnpeaenéHHas Harpyska onpeaensercs no gopmyne:
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F2
=y
roe b - pnvHa 6apabana.
486
=——=2,982H/mm,
7163

OnopHble peakumu oT cun F, U g B COOTBETCTBYHOLLMX MJIOCKOCTSIX:
- B rviockoctu Y

M, =0 FJ-(Z+c)+M-RBy-I=O,

OTCloAa
2-F) (I+¢)+q-b-(2a+b)
RBY = 21 =
_2-605-(291+90)+2,982-163-(2- 64 +163)
- 2-291

> M, =0; F'

t

=1035,1 H

oTcCioaa
q-b-(2a+b)-2-F"-c
Rar = 2.0 }
_2,982-163-(2-64+163)—2-605-90 _s59H.
2-291

- B /10cKoCcT Z
>M,, =0, F'-(I+c)-R,,-1=0.

OTCoAa
VA
RBZ=F’ -(1+c):85-(291+90)=11L3H;
/ 291

ZMBZ:O; EZ'C_RAZ'IZO;

OTCoAa
VA
R =Lic 8590 6y

“ ! 291
OnpepeneHme n3rnbarowmx MOMEHTOB
B CEYEHMUAX U NMOCTPOEHUe 3NIopbl MOMEHTOB
I-e ceyeHue:
- B rziockoctn Y
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O<z<a
V=R, -Z: M,=R, -0=0;
M,=R,-Z=56-64=3584 Hwmm.
- B r/1ockocTn Z:
0<Z<a
M=R,-Z: M,=R,,-0=0;
M,=R,-Z=263-64=1683,2 Hwmm.

IT-e ceyeHue:
- B rviockoctu Y

a<Z<a+b;
M=R, -Z——q'b'(zz_“);
M, =M, =3584 Hwmwm;

M, =56-227 - 222503005 26902 o

- B [/IOCKOCTU Z.;
M=R, Z,
M,=M,=16832 Hwmm;

M, =263-227=5970,1 Hmm;

ITI-e ceyeHue:
- B rviockoctu Y

c<Z<c+a,

M=-F"-Z+R,, -(Z-c)

M, =M, =-54450 H-wmm;

M, =-605-154+1035-64 =-26930 H-mm;
- B M/I0CKOCTU Z.:

M=F"-Z-R,, (Z-c)

M,=M,=7650 Hmwm;

M, =85-154-1113-64 =5966,8 H-mm;

IV-e ceyeHue:

- B rviockoctu Y
0<Z<cg;

M=-F".Z;
M,=-605-0=0 Hwmm;
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M, =-605-90 =-54450 H-mm;

- B [/10CKOCTU Z.:
M =F/-Z;
M,=85-0=0 Hmm;
M, =85-90=7650 H-mm.

Onpepenexne cyMMapHoro nsrnbatowero
¥ npMBea&HHOro MOMEHTOB

OcHosHasi dpopmyna M, = (M r )2 + (M z )2 ;

I-e ceueHme:
M =./3584" +1683,2> =3959,5 H-mM;

cym
IT-e ceyeHue:

M, =+(-26902) +5970,1> = 27349 Hmm;

cym

III-e ceyeHwue:

M, =—54450° +7650° =54990 Hmw;
IV-e ceueHue:

M, = \V27830° +3910° =28103 H-mMm;

IV ceyeHue - JOMONHUTENBHOE, B PalioHE PacrionoXeHUs WNOHOY-
HOro nasa. o
MpvBEAEHHDBI MOMEHT B KaXOM CEYEHMM onpegensieM no dopmy-

M, =\, f+7,;

I-e ceueHnue:

ne:

Mn’p =4/3959,5" +23,5° =39594 H-MM;
II-e ceyenne:
M’l’ =4/27349% +23,5* =27349 H-mm;
III-e ceyeHwe:
Mn'/’,' =4/54990° +23,5° =54990 H-mm.
CtpouM 3ntopbl MOMEHTOB (puc.4.56).
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Puc. 4.56. 3ntopbl MOMEHTOB U CUN
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OnpeneneHve auaMeTpoB Basia Mo CEYEHUAM
C y4éToM YyCroBui paboTbl, PeXWMMOB Harpy>XeHust U Ha OCHOBE
OnbiTa NPOEKTUPOBAHNA MaLLMHbI - aHanora Bbibpaem matepuan Bana Cr.5.
XapaKTepucTuku:
TBépaocTb HBR = 190 eanHuL;
npeaen npoyHocTn op = 520 MlMa;
npepen Tekyyectn or = 280 Mla;
npeaen BeIHOCNMBOCTU o.; = 220 MMa;
7.; = 130 MNa;

K03(hULIMEHT UyBCTBUTENBHOCTU W, = 0 1 Y, = 0.
[MameTpbl Bana B ONacHbIX CEYEHUSX BbIMMUCIAEM MO popMyre:

0’1'[014]

roe M,, -npuBeaéHHbIA MOMeHT, H-MM; [0;] -Aomyckaemoe HanpsbkeHue
n3rnba, MMMa.
o 220
[0, ]=—"= =50 Mra,
K, S 222
roe K,f =2 - OPVEHTMPOBOYHOE 3HauyeHue Ko3PdUUMEHTA KOHLEHTpaLMK
HanpsHKEHUN; s =2,2 - OPMEHTMPOBOYHOE 3Ha4yeHne KoadhduumeHTa
3anaca npo4YHOCTW.
I-e ceyeHue:

U

9%
\O
D
\O
~

B

d, =3
0,1-50

MPUHUMAEM M3 CTaHAapTHOro psaaa d; = 10 M.
IT-e ceyeHue:

=9,25 MM,

\®)
~
w2
=
\O

d, =3
> Y01-5

MpPUHUMAEM M3 CTaHAapTHOro psaaa d, = 18 Mm.
ITI-e ceyeHue:

=17,6 MM,

S

9
&
O
O

d, =3 0
0,1-50

MPUHMMAEM U3 CTaHZapTHOro paaa ds; = 25 MM.

=22.24 MM,
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IV-e ceuenue:

d, =3 28106 =17,78 mm,
0,1-50

MPUHMMAEM U3 CTaHgapTHoro psaa dy; = 20 MM.

@10

Puc. 4.57. SckunsHas npopaboTka Bana

Ha ocHoBaHWM pacyéToB MosSlydaeM 3CKM3 Bana, MOKa3aHHbIM Ha
puc.4.57.
MpoBepouHbIii pacyéT Bajla Ha MPOYHOCTb
Onpegensiem ko3dbduUMEHT 3amaca NPOYHOCTU MO HOPMasbHbIM
HaMpsH>KEHUSIM B OMacHbIX ceyeHusx no dopmyne:
§ = %1
c = K 2

-
B-<,
rae o.; - npeaen BolHOCAMBOCTY MaTepuana, MMa; K, - koahdUUMEHT KoH-
LEHTpaLMK HanpskeHwid Npy u3rube; f - Ko3dUUMEHT, yuuTbiBato-
WMA  BAUSIHWE LUEPOXOBATOCTW MOBEPXHOCTM MpU  MapameTpe
R7=20 mkM, npuHumaem f=0,92; &, - MacwTabHblli dakTop Ans
HOPMarsibHbIX HaMpsKEHWUN; O, - aMNAUTYyAa HOPMaNbHOO Hanpse-

HUs1,

‘Ga

a

M
o =—%, rIe Wu=0,1d3.
w,

I-e ceyeHue:
K,=1,32; £,=0,92;
W,=0,1-d4°=0,1-103=100 mm>;
0,=3959/100=39,59 H/MM?.

225




II-e ceyeHue:
K,=1,32; £,=0,92;
W,=0,1d’ = 0,118 = 583,2 MM’;
0, = 27349/583,2 = 46,9 H/MM>%.
III-e ceyeHwue:
K,=1,32; £,=0,92;
W,=0,1.d* = 0,1.25% = 1562,5 mM>;
0, = 54990/1562,5 = 35,2 H/mMM,
IV-e ceueHue:
K,=1,5; & =10,92;

2 2
b-h-(2d - h) —0,120° 10-8-(2-20-8)
16d 16-20
o, = 28106/544 = 51,6 H/MM?.

OnpepensieM k03hdULMEHT 3anaca NPOYHOCTU:

W.=01d - = 544 um’;

I-e ceyeHue:
_ 220-0,92 _
7 132-3959 7
IT-e ceyeHue:
_ 220-0,92 _
7 132-469 7
ITI-e ceyeHue:
2220:02 o
1,32-35,2
IV-e ceuenue:
2220092, )
1,5-51,6

OnpegenseM ko3hULMEHT 3anaca NPOYHOCTM MO Kaca-
TeSIbHbIM HaMpPsPKeHWsM no dopmyne

T, 3
rpe T, =——o—; W =02-d°.
2-Wp 4

I-e ceyeHue:

K. =11; & =083
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Wp =0,210° = 200 mm*;
235
2200

_130-083
1,1-1,059

=0,059 H/mm%;

2

=1663 /

IT-e ceyeHue:

K.=11; ¢ =0,83;

Wp = 0,218 = 1166,4 MM*;
23,5

’['a - —
2-1166,4
S, = 130-0,83
1,1-0,01

=0,01 H/mm?;

=9809 /

ITI-e ceyeHue:
K. =11, 51' =0,7;
Wp =0,225% = 3125 mv’;
= 23,5 =0,0038 H/mMm%;
2-3125
_130-0,7
©1,1-0,0038
IV-e ceuenue:

2

=217703 ;

K. =1,4; & =0,83;
Wp =0,220° _bh2d-h) _ 609 —M:BM MM3;
16d 16-20
235
©2.1344
_ 130-083
T 1,4-0,0087

[na KaXAoro cedeHus onpeaensieM MnosHbIM koadhdUUMEHT 3anaca
NpPOYHOCTU Mo hopMyne

=0,0087 H/mMm%;

2

=88588.

Soi 'Sn'

Js2+s2

S, =
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I-e ceueHnue:
3,9-1662,6

2T o3,
V3.9° +1662,6

g = 3,3-9809,1 _320;

3.3 +9809,1°

ITI-e ceyeHue:
g = 426-21770,3
T 4267 +21770,3°

S = 89;

IT-e ceyeHue:

IV-e ceuenue:

S, = 2,6-8858,8

2.6% +8858.8°

MNpoBepsieM ycrioBue NpOYHOCTU Bana:
Si>[S] =17
S, =389>17;
S, =329>17
S; =429> 1,7
S;=259>17.

CnepoBaTenbHo, Ban BblbpaH MpaBwIbHO W YAOBNETBOPSET YCO-
BUSIM NMPOYHOCTMU.

®opmanu3oBaHHble pacyéTbl Ha TPETLEM 3Tane, ecin KX NPoBOANTb
BPYYHYIO, A5 CNIOXHbIX KapTUH Harpy>XeHus BecbMa TpydoéMKM. MosTomy
npu pacyétax HeobxoaMMO NPUMEHEHUE KOMMBIOTEPHBLIX TEXHONOr WA U Npo-
rpamMMHOro obecneyeHnst pasHOro YpOBHS C/IOXHOCTM, pa3paboTaHHbIX Ha
kadegpax «Jetanu mMawuH» n «ConpoTUBNEHWE MaTepuanos»:

B cnyyasx pacyéTHbix cxem abCTparMpoBaHHbIX, KOrAa AeTanb He
paccMaTpuBaETCs Kak Teno C pacrnpefenéHHbiMU napameTpamm, MOXHO npu-
MEHATb UHAMBUAYANbHBLIE MPOrpaMMbl, UCMOJIb3YIOWME MPOCTble PacYéTHbIE
(opMybl CONPOTUBNEHWS MaTepPUANOB:

PACVALA, MKVAL - pacyét BanoB Ha npoyHocTb; TVAL - pacuér
BasOB Ha BbIHOCMBOCTb; REM-KB — pacuér peméHHoln nepenayn; MKCER —
pacyér uenHoi nepepaun; PEREDACH — pacuéT 3ybuyaTbiX M YepBsYHbIX
nepenady; WYBOR — Bblbop MaTepnanoB Ans 3ybyatbix M YepBSYHbIX Nepe-
pad; TEST-CM, TEST-KC, TEST-CH — pacyéT 1 KOMMOHOBKA UMIMHApUYe-
CKMX, KOHWYECKMX, U YepBSYHbIX peayKTopoB U Ap. PesynbTtat paboTbl Takux
nNporpamMm NpeacTaB/ieH HUXeE.

lpumep. KOMNbIOTEPHDbIN pacyéT Bana nporpammoii MKVAL.
Pacuét Bana Ha NPOYHOCTb NO M3rnby u KpydeHwuo (puc.4.58)

=2,59.
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Puc.4.58. Cxema ucxoaHbIX AaHHbIX A4S BTOPOro Bana
UcxoaHble aaHHble ana pacuéTa (pnc.4.59):

AnvHa Bana L =500 mm;

paccTosiHWE OT SIeBOro KoHLUa Bana Ao onopbl L | =70 MM;

paccTosiHWE OT NPaBOro KoHUa Bana Ao onopbl L, =70 MM;

paccTosiHWE OT SIeBOro KoHLUa Bana Ao cunbl P3 Li; =500 Mm;

BepTVKanbHasi CocTaBnsiowas cunbl cnesa Pz =3721 H;

pacCTOsHWE OT NIEBOro KOHUA Bana Ao cunbl Py L3 =0 mMm;

BepTVKanbHasi cocTaBnsiowas cunbl cnesa Py, =5210 H;

pacCcTosiHWE OT NpPaBoro KoHUa Bana Ao cunbl P, L, =250 mMm;

BepTVKasibHasi CocTaBnsiowas cubl cnpaesa P,, =7623 H;

paccTosiHME OT JIEBOr0 KOHUA Bana A0 TOYKM MPUSIOKEHUS KPyTALEro
MoMmeHTa M,y L, =0 mMm;

BE/IMUYMHA KPYTSLLEro MoMeHTa cnesa M., = 573 H-m;

paccTosiHME OT MPAaBOro KOHLA Bana A0 TOYKW MPUNIOXEHUS KPyTALero
MomeHTa M, Lg =0 MM;

BE/IMUYMHA KPYTSALLEro MOMeHTa cneea M, =573 H-m;

MaTepuan Bana - CT. 3, 4ONYCTUMblE HanpsbxeHus Ha u3rnb =63 Ma.

P2x

K [
it il

Puc.4.59. Ycunusi, aencreyolme B BepTUKanbHOW MAOCKOCTH
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[aHHble pacuéTa AeiCTBYIOLMX CUA U peakuuit (puc.4.60):

peakumsi Ha orope A OT JeWCTBMSI CUNT M MOMEHTOB B BEPTUKAsIbHON
nnockoctn Ra x =9311 H;

peakumsi Ha ornope A OT AeNCTBUS CW1 U MOMEHTOB B FOPU30HTaNIbHOM
nnockoctn Ra_y =0 H;

peakuusi Ha orope B OT peiicTBMS cun M MOMEHTOB B BepTUKaIbHOM
nnockoctn Rb_x =7243 H;

peakuusi Ha ornope B OT AeicTBUA CUN U MOMEHTOB B FOPU30HTANIbHOM
nnockoctu Rb y =0 H;

MaKCMManbHbI Mepenazg 3Miopbl CUA B BEPTUKATbHOM MIIOCKOCTM
Px_max=5210 H;

MaKCMManbHbI MNepenag 3Miopbl CU1 B TOPU30HTANbHOW MIOCKOCTU
Py max=0H;

MaKCMMarbHbIN pe3ynbTupytowmiA nepenag amopbl cun Pxy max=0 H;

3721

L3522

L5210

Puc.4.60. 3ntopbl aevictaytowmx cun (H).
BepTtukanbHas nnockoctb, Macwtab 0,0048 mm/H

[aHHble pacyéTa antopbl u3rnbarowmx MOMeHTOB (puc.4.61):

MaKCUMasbHbIA  U3rMbalomMin  MOMEHT B BEPTMKANbHOM MIOCKOCTH
=375,2 H-m;

MaKCUMasbHbIA M3rMbalolmnii MOMEHT B TOPU3OHTANILHOM MIOCKOCTH
=0 H-m;

MaKCUMasbHbIA CyMMapHbIi u3rnbarowmii MoMeHT =375,2 H-M;

MaKCMMasibHbIi NPUBEAEHHDBIN M3rnbatoLmnii MOMeHT =685 H-M;

JOMNyCTUMOE HanpshkeHue Ha u3rmbd =63 MMa;

3anac npoyHoctn =1,45;

pacyYéTHbI AMaMeTp Basia B OMAcHOM CeYEHUM MO U3rMby = 44 MMm;
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PaCYETHbIV AMaMETP Basia B OMACHOM CEYEHWM MO U3rMBY W KPYYEHMIO
= 54 mm.

1
Puc.4.61. 3ntopbl AefcTBYOWMX MOMEHTOB (H-M).
BepTtukanbHas nnockocTtb, Macwtab 0,06663 mm/(H-m)

[OCTOMHCTBO Takux Nporpamm — BbICTpoTa CYETa U NOArOTOBKU UC-
X0AHbIX. OAHAKO KOMMbIOTEPHbIE TEXHONIOMMM pacyéTa AdaloT AN KOHKpeT-
HbIX UMPOBbIX MCXOAHBIX AAHHbLIX CPAa3y UTOrOBYIO KapTWHY, HO OTCYTCTBME
QHaNIMTUYECKUX COOTHOLUEHWI 3aTPyAHSIET MOWUCK MPWUUMH MONyYEeHUs He-
NpueMNIEMOro pesynbTaTta U NPUHATUS COOTBETCTBYIOWMX Mep ANsi KOppek-
TUPOBKWU KOH(UrypaLmii CxeM HarpyxeHus. B cnyyae nonyyeHusi Henpuem-
NEeMOro pesynbTarta NPUXOAUTCS IBPUCTUYECKN MEHATb LNMPOBbIE UCXOAHbIE
JaHHble U JenaTb nepecyéT 3aHOBO, OLUEHMBaTb Pe3ysbTaT U CHOBA BHOCUTL
U3MEHEHNs! U T.A. 3TO 06LWMIA HeAOCTAaTOK KOMMbIOTEPHBIX TEXHOMOMMIA, OC-
HOBAHHbIX Ha UM(POBOM MOAENMPOBaHWMM. MPUMEHSTL Takue nporpaMmmbl B
KBaNMMUKaLMOHHON paboTe MOXHO TONBbKO MO COrNacoBaHUIO C PYKOBOAU-
TeneM npoekTa.

[ns cnyyaeB CNoxHOM KoHdUrypaumu aetanu (06onouka, nosoras
obonouyka, nuTas AeTanb, CBapHas pama u T.n.), koraa TpebyeTca paccMat-
pvBaTb eé Kak Teno (cpeady) ¢ pacnpeaenéHHbIMU NapamMeTpaMmm U Nony4uTb
MHOIOMEpPHYIO KapTUHY pacrnpefeneHusl HanpsbkeHWn B TOJLLE MaTepuana,
cnegyeT NpuMeHsTb 6ornee CNoXHble NPorpamMMHbIe NPOAYKTHI.

B 3Tnx cnyyasix cnegyeT 06paTUTLCS K KOMMMEKCY MpPOrpaMM aBTo-
MaTM3MPOBAHHOIO pacyéra M npoekTuposaHus Tuna APM Win Machine. B
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fononHeHne k noacucteme APM Graph ocdopMneHusi NpoeKkTHOW [OKyMeH-
Tauumn OHa BKJTIOYAET crieayloLme nNporpaMmMHble NPoAYKTbl /1S pacHETOoB:

APM Shaft - pacyéT n npoeKTMpoBaHWe Banos;

APM Drive — MOAynb CO3AaHNS KUHEMATUYECKUX CXEM;

APM Trans- pac4éT 1 NpoekTUpoBaHWE MEXaHNYECKUX Nepeaay;

APM Spring — pac4éT 1 NpoekTUpOBaHME MPY>XWUH, TOPCUOHOB, pec-
COp W ApYrux ynpyrux 3/1€MeHToB;

APM Cam - pacyéT 1 NpoeKkTUpoBaHue Ky/1ayKoBbIX MEXaHU3MOB;

APM Slider - pacyéT 1 NpoeKTUPOBaHNE PbIYAXKHBIX MEXAHWU3MOB;

APM Serev - pac4éT 1 NpPoOeKTUpOBaHVe BUHTOBLIX Nepeaay;

APM Structure3D - pacuyér HanpsKEéHHO-AePOPMMPOBAHHOIO CO-
CTOSIHUS, YCTOMYMBOCTM U AMHAMMKY AeTanel 1 KOHCTPYKUMI;

APM SCAD - pacyéT 1 npoeKkTupoBaHue pam;

APM Beam - pacyéT 1 NpoekTUpoBaHMe H6anouHbIX KOHCTPYKLMIA;

APM Truss - pacyéT 1 NpoekT1poBaHne MepMHbIX KOHCTPYKLMIA

APM FEZO - pacyéT nnockux AeTanei ¢ ucnonb3osaHwem MK3;

APM Bear- pac4éT u npoeKkTupoBaHne HeuaeasnbHbIX NOAWUMHUKOB
KayeHus;

APM Plain- pac4éTt 1 npoekTupoBaHve HeunaeanbHbIX NOALMMHUKOB
CKOJIBXXEHUS;

APM Joint - - pacyéT 1 NPOEKTUPOBAHUE COEAMHUTENbHBIX 3/1EMEH-
TOB;

APM Screw - pacyéT M MNpoeKTUpOBaHWE HemAeasbHbIX BUHTOBbLIX
nepenav;

APM REM2D — pacuyéT v aHanu3 Harpy>eHHOCTW NNOCKUX AeTanen
MK3.

3TM  nporpaMmmbl  [JalOT  MOMHYKD  KapTUHY  HanpsK&HHO-
LechOpMUPOBAHHOIO COCTOSIHWSI Pa3fUYHbIX AeTanell U KOHCTPYKUMI, HO
paboTa ¢ HMUMU TpebyeT onpeaenéHHon keanudukaumm n 6onbLLIOro Bpeme-
HW Ha MOAroTOBKY WMCXOAHbLIX AaHHbIX. PekoMeHayeTcs Ans CNoXHbIX AeTa-
Nel N KapTWH Harpy>XeHusi B AMMIOMHbIX NPOEKTax C UCCIeAoBaTeNbCKUM
YKJIOHOM.
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4.8.6. PacuyeT HaeXXHOCTU MALLVH U 3/1IeMEHTOB

Mpobnema obecneyeHnst 3a4aHHOrO YPOBHSI HAAEXHOCTM KOHCTPYK-
TUBHbIX PELUEHWI NpY NPOEKTUPOBAHWUWN SIBASIETCS KOUYEBON ANl NOBbILLE-
HUS1 KOHKYPEHTOCMOCOBHOCT HOBOM TEXHUKU. [1Ns1 OTBETCTBEHHbIX A€Tanen
1 Y3/10B PEKOMEHAYETCA NPOBOAUTb PAcyEThl HAa HAAEXHOCTb NO METOAMKAM
n3 pabot A.A. AHapocoBa, B.B. CnnyeHkoBa, M.M. YepkawwHa [3, 4, 87] B
crnepyoLlein nocneaoBaTenbHOCTY.

1. HopMmupoBaHue TpebyeMbix NnokasaTenei
HaAEXHOCTM MaLUUHbI

OCHOBHbIE MOKasaTesv HaaéXHOCTU A0/MKHbLI OrOBapMBaTLCA B TEX-
HWMYECKOM 3adaHun. B nepByto oyepedb AO/MHKHbI HOPMUPOBATLCS BEPOSIT-
HocTb 6e30Tka3Hoin paboTbl P(t) u pecypc 7, , B TeueHne KOTOPOro OHa per-
JTAMEHTUPYETCS; MOrYT YCTaHaB/IMBATbCS Ha OCHOBE Y4YéTa BENWYMH, Cho-
XKMBLUMXCS B OTPac/v Ans pacCMaTpMBAEMOro BMAA MalUMH, WKW Ha YPOBHE
JIYYLIMX MUPOBbIX 06pa3LoB, WM UCXOAS M3 HEOBXOAMMOCTM MUHUMM3ALUM
3aTpaT U NoNyYeHNUs MaKCUMasibHOro 3ddeKkTa MallMHOMCMNOb30BaHUS.

BeposiTHOCTb 6e30Tka3HoM paboTbl P(t) OpMEHTUPOBOYHO MOXET
YCTaHaBNMBaTbCS MO K/acCaM HaAEXHOCTWM M3OeNuiA, NpUBEAEHHLIM B
Tabn.4.25.

Tabnuua 4.25
Knaccbl HaaéXHOCTV M3aenui

Knacc HagéxHocTu 0 1 2 3 4 5
[onyctumoe 3HaueHue P(t) 09 (09 | 099 | 0,999 0,9999 1,0
Knacc 0 coctaBnsioT feTany, OTKa3 KOTOPbIX MPAKTUYECKU He BIUSET Ha
paboTocnocobHOCTb MawwmHbl. Knaccel 1, 2 — HopMarnbHble TpeboBaHUs k 6e30TkasHo-
ctn. Knaceol 3, 4 — xéctkme TpeboBaHusi (Hanpumep, ANS aBuUaLmm P(t) > 0,9999).

Knacc 5 — getanu v y3nbl, 0TKa3 KOTOPbIX 3@ 3aJ4aHHOE BPeMSt HEOMYCTUM. O6bI4HO B
CeNbCKOX03AMCTBEHHbIX MaLLMHaX ncnonb3yTes knaceol 0, 1, 2.

PacuneHeHne MalMHbl Ha CTPYKTYPHbIE 3/IeMeHTbl. Vcxoas
13 OBLLENPUHATON KOHLEMLMM, YTO HAAEXHOCTb BCEW MallUWHbI CK1aablBaeT-
CS M3 HaAEXHOCTM €€ 3N1EMEHTOB, CNeayeT BblAENUTL BCE COCTaBMstOLME
MaLUWHY 3/1EMEHTBI.

CnoXHyto MalUMHy crieslyeT B NEpBYIO oYepeab pa3aenuTb Ha Hesa-
BUCKMbIE TMOACKUCTEMBI, OTKA3 KOTOPbIX HE WM3MEHSIET HAAEKHOCTU ApYrux
MOACUCTEM, U KOTOPbIE MOXHO PEMOHTMPOBATL HE3ABWCMMO ApYr OT Apyra.
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MoacucTeMbl MOXHO BbIAENSATb M MO (YHKLUMOHANBHOMY Mpu3Haky. Hanpu-
Mep, B KOMBalHe MOXHO BbIAENWUTb ABUraTeslb, 3a4HUN U NepeaHuin MOCTbI,
XaTKy, MOSIOTUIIKY U T.A4.

[anee cnepyet pasgenuTb NMOACUCTEMBbI Ha arperatbl  (KOHCTPyK-
TUBHbIA KOMINJIEKC C 06LLEN KOpMyCcHON (6a30B0oi) AeTasnbto, BbINOHSIOLLMINA
3aKOHYEHHYI0 pabouylo dyHKUMIO), arperaTtbl Ha Y3Mbl, y3/bl Ha AeTanu.
Monyyaemyto CTPYKTYpy criegyeT OTpa3uTb CTPYKTYPHOM CXEMOW MalUuHbI B
M3. OHa 6yneT MMEeTb CTPYKTYpHblE eanHWLbl NepBoro (BbICLUEr0) YPOBHS
Y=1, BToporo Y=2, TpeTbero ¥Y=3 u T.A. YPOBHEN, BM/IOTb A0 MOCMEAHErO
(Hm3wero) ypoBHs Y=K.

[ns CNOXHbIX MALIMH KOTMYECTBO 3/IEMEHTOB HU3LLErO YPOBHS MO-
XeT 6bITb 0YeHb 6OMbLIMM, YTO AenaeT pacyéTbl FPOMO3AKMMU U TPYLOEM-
KUMWU. B 3TOM cniyyae anemMeHTbl HEHarpy>eHHble U HEOTBETCTBEHHbIE MOX-
HO M3 pacCMOTPEeHNs UCKIoYaTb. Ho yBnekaThCs 3TUM He CTOUT.

OnpeneneHue TpebyeMbiX noka3aTenied HaAEXHOCTH
CTPYKTYPHbIX eAuHUL. CunTasi, 4To MOTOK OTKA30B 3/IEMEHTOB CUCTEM Ha
3HAQUUTENBHOM WHTEpBAsie BPEMEHU SBNSETCS CTaUMOHAPHBIM MyaCcCOHOB-
CKUM MOTOKOM, MOXHO ANl KaXAOro YpOBHS cucTeMbl Y<K CBSA3aTb WMHTEH-
CUBHOCTW OTKa30B BbIPaXXEHNEM:

Ae=Da;Ai i=1..n
roe Ac — MHTEHCUBHOCTb OTKa3a CMUCTEMbl HAa PacCMaTpMBAEMOM YPOBHE;
Ai - MHTEHCMBHOCTb OTKa3a 3/1IEMEHTOB 3TOW CUCTEMbI Ha paccMaTpu-
BAEMOM YPOBHe; a; — Ko3hPULMEHTbI BECA KaXKAOro 3/1eMEHTa, 3aBu-
CsilMe OT ero CTOMMOCTM, CNOXHOCTM, 3HAUMMOCTWU B MoAAep>XaHuu
paboToCNoCOBHOCTN CUCTEMDBI; 1 — KOJIMYECTBO 3/IEMEHTOB CUCTEMbI
Ha paccMaTpyBaeMOM YpOBHE.
PacuéT BecoBbiX MHOXUTeNeN. BecoBble MHOXWUTENW ANS ane-
MEHTOB CMCTEM KaXKAOrO YPOBHSI OMPeAensitoTcs ncxoast U3 CTOMMOCTU C; U
TPYAOEMKOCTM MOHTaXa z; i-ro 3/IEMeHTa:
ai=(1/cizi)/ 2 (l/cizi), i=1..n.
B cnyuae, korga HeT AaHHbIX MO CTOMMOCTM W TPYAOEMKOCTU MOH-
Ta)ka 3/IEMEHTOB MalLWHbI, BECOBbIE MHOXUTENWN CRedyeT onpeaensTb Mo
3KCMNEPTHbLIM OLEHKAM MeToAOM 6annoB. KaXxablii 31EMEHT COMOCTaB/ISIETCS C
KaXkablM ApYrMM 3/1IEMEHTOM. ECnm paccMaTpuBaeMblil 31EMEHT CTOUT MEHb-
e CpaBHMBaeMoro, To ero a; = 0, a ecnm 6onbwe a; = 1. MNonyyatoT MaT-
pyuy A k03thOULMEHTOB M3 HyNIEN U eAMHUL, Pa3MEPHOCTM N«N C 3NIEMEHTa-
Mn A={a;} I, j = 1....n. BecoBble MHOXWUTENW OMPeAENnsiioT CyMMUPOBaHM-
€M 3/IEMEHTOB M0 CTPOKaM MaTpuLbl:
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a; = (Z; a,j)/(Z, Zja,-j).
He3aBuCMMO OT MPUMEHSIEMON METOAMKW KOHTPOJbHBIM YCIIOBUEM
SIBNSIETC COOTHOLLEHME
Qa;=1 i=1..n
Mpu ero BbINOSHEHUN MHTEHCUBHOCTU OTKA30B 3/IEMEHTOB
Ai=a; A,
roe A. - UHTEHCMBHOCTb OTKA30B CMCTEMbl AQHHOrO ypoBHsl. EE Tpebyemoe
3HadeHue onpeaensieTcst no Tpebyemoli HapaboTke Ha 0Tka3 Toc cuc-
TEMbI:
A. = 1/ Toc.

Mpu ycnoBuM paBHOM AONTOBEYHOCTM BCEX MOACUCTEM MALUMHbI,
YTO BCErfa XenaTesbHO AN CHWKEHUS 3aTpaT Ha NPOM3BOACTBO W 3KCMya-
TaUMIO MaLLIWHBI, UHTEHCUMBHOCTb OTKA30B CUCTEMBbI BbICLLErO YPOBHS cneayeT
NpUHATL PaBHOM TpebyeMoMy pecypcy paboTbl MalUmHbl Tpy, 3aaaHHOM B T3,
T. €.

TO/ = TPM~

Mo 3TOMy 3HaYeHWI0 onNpeaensT MHTEHCUBHOCTM OTKA30B 3/1EMEH-
TOB CUCTEMbI BbICLLErO YPOBHS. 10 HUM aHANOrMYHO ONpeaenstoT UHTEHCUB-
HOCTM OTKa30B 3/1EMEHTOB BTOPOr0 YPOBHS, 3aTeM TPETbero M Tak Janee,
BNAOTb A0 HW3LLErO YPOBHSI.

PacnpepeneHne HapaboTKun Ha OTKa3 MeXAy 3/1eMeHTaMMm.
[ins opavHapHbIX MOTOKOB OTKA30B 3/IEMEHTOB CUCTEMbI BE3 MOCNeaCTBUiA
HapaboTka Ha OTKa3 CUCTEMbI U SNEMEHTOB CBS3aHbl MPUGIVKEHHBIM COOT-
HOLLEHMEM:

Toc=1/2;(1/To;) unu To;=To c/a,

Takas npocTas 3aBUCMMOCTb TOYHA /UL AN 3KCMOTEHUMANbHOMO
3aKOHa pacnpegeneHus Ha OTKa3 KaXkaoro anemeHTta. [ns Apyrux 3aKOHOB
eé cneayeT cunTaTb NPUBAVKEHHOMN.

OnpegeneHne HapaboTOK Ha OTKA3 3NIEMEHTOB CNeAyeT Takke Ha-
YMHATb C MOACUCTEMbI BbICLLErO YPOBHSA NO €€ pesynbTaTtaM, 3aTeM ANs BTO-
pOro YpoBHS, TPETLEr0 U TaK Aanee A0 NpearnocneaHero ypoBHs.
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OnpepeneHve pecypca 3/1IEMEHTOB CUCTEMbl. ECiM NpuHsATb,
YTO OTKa3aBLUME 3/IEMEHTbI HE BOCCTAHAB/IMBAOTCS, @ 3aMEHSIIOTCA Ha Ho-
Bble, TO PECYpC 3/IEMEHTA paBeH ero HapaboTke Ha OTKas, T.e.
Tpi =To i
OnpeneneHne BeposiTHOCTU 6e30TKa3HOW paboTbl 3/1eMeH-
TOB. BeposTHoCTb 6e30TKa3HOM paboTbl MaLLWHbI

PM(t) = exp ('lc T}m) .
BeposiTHOCTb 6e30TKa3HOW paboTbl i-ro 3NeMEHTA B CUCTEME NH060-

ro YPOBHS OMPEAenseTcs rno UHTEHCMBHOCTU A; M HapaboTKe Ha OTKas 3Toro
anemeHTa 7To;

P; ) =exp (-A; Toy.
2. PacuyéTt npo4YyHOCTH fAeTanm

McxoaHbIMM AaHHBIMU ANst TAKOrO pacyéTa sBNSeTcs YepTéx aeTa-
JIN C NPUNIOXKEHHOMN Harpy3KoW, onpeaenéHHou Npy CUoBbIX pacyéTax. Pac-
YET ANs AeTanei Tvna Basia npoBoauTcs no MeTtoamke A.A. AHApocoBa —
M.M. YepkawwuHa [ 4 ]. Mopsagok pacyéta npeaycMaTpuBaeT creaytolime
3Tanbl.

1. Bblgenutb Ha aeTanu BCe «OMacHble» cevyeHusl, CnocobHble bbiTb
KOHLIEHTpaTOpaMM HanpshKeHWn. 3TO YYaCTKU C PE3KUMU WU3MEHEHMSIMM
opMbI: NPOTOYKKM; ranTenu; WNoHOYHble nasbl 1 T.n.). B N3 cneayet npw-
BECTW CXEMY AETaNM C yKa3aHWEM pa3MepoB M KOOPAMHAT OMACHbIX CEYEHWIA.

2. Pa3paboTtaTb pacyETHYIO CXEMY HArpy>XeHusl AeTtanu u nNpueecTy
eé B 3. MoCTpouTb 3MIOpbl Harpy>XeHWs; B KaXKAOM OMAacHOM CEeYeHuu on-
penenutb uarnbatowmini MOMeHT M, , NpoaonbHyto cuny £ n kpyTsawmii
MOMEHT T’

3. PacyéTt HanpsbkeHui B OMAacHOM CEYEHMW, KOTOPblE MPUHUMAEM
KaK aMnnMTygHble:

Hanpspkenus usrnba o, = M,/ W ;

HanpsbxeHust pacTskeHus oy = 4 F/ S

KacaTenbHble HanpsbkeHus 7= T1/2W,

roe W — MOMeHT conpoTusnenus; S — nnolaab cevenuns; W, — nonsipHbii
MOMEHT COMPOTUBIIEHNS.
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4. Pacuyét Ko3(phMUMEeHTOB 3anaca NPOYHOCTY s:
K03 PULMEHT 3anaca NPOYHOCTM MO HOPMasIbHBIM HanpPsHXKEHWSIM
So= 0.1/ (ko Ou/ B s+ WoOu );
KO3 DULMEHT 3anaca NPOYHOCTM NO KacaTeNbHbIM HAMPSHKEHUSAM
s:= Tpy (ke T/ B &t WiTn),
roe o, t; - Npeaenbl BLIHOCAUBOCTU MaTepuana; ks k; - Ko3thdULUUEHTBI
KOHLIEHTPaLMK HanpsbkeHun; [ - koahULMEHT LLIEpOX0BaTOCTH; Oy,
T, - QMNIUTYAbI HANPSXKEHWA; Oy, Ty, - CPEAHWE HANPSDKEHUS; W, W,

- KO3(PULMEHTbI YyBCTBUTE/ILHOCTU K aCUMMETPUN UMKNA; &, & -
MacLTabHble GakTopbl.
CyMMapHbIi kKo3hdPULIMEHT 3anaca NPOYHOCTH
S =858; /\/sg-i-sf.

Ero 3HaueHne fomKHO 6biTb H60bLIe A0NYCTUMOrO A KOHKPETHbIX
YyCnoBuiA paboTbl U Harpy>eHusl. NMPOYHOCTHON pacyY&T MOXHO MPOBOAWTb
KOMMbIOTEPHOW MporpaMMoi val-mut B KOMMbOTEPHOM Kracce kadeapbl
OKM.

3. YcTaHOBJ/IeHNe fOCTUrHYTOro YPOBHS HaA€XKHOCTH
CKOHCTPYMPOBAHHbIX JIEMEHTOB

CKOHCTpYWpOBaHHble AeTanu UMEKT Mof Harpyskon gakTudeckue
nokasarenn Haaé&KHOCTWU, KOTOPbIM HaAo AaTb OUEHKY Ha MpeaMeT CTerneHn
coBnageHusi ¢ TpebyembiMn. Teopust HaAEKXHOCTM AAET BO3MOXHOCTb Mpo-
BOAMTb TaKylo OLEHKY Ha CTaauM NpPOEKTUPOBAHWUS PacHETHbIM NyTéM [3,4]

Pacuér gonroBeyHocTy AeTasu. KOMMbOTEpHbIA pacyéT Bbl-
NOJIHAETCA No nporpamme spd-7alt B koMnbTepHOM Knacce kadeapsl OKM.

Mogzenvpyem crydaliHoe HarpyXxeHve Aetanu, Ans Yero u3 H6aHka
[laHHbIX BbibMpaeM cyvaiHbliA Npouecc B nonoce yYactot 1,5-2,5 M'u. MoxHo
NPUMEHSTb MPOLIECC C YacTOTaMW BpalUeHWs MW BO3MYLLEHWIN OT Apyrux
fetanei. PUKCMPYEM MAKCUMAIbHYHO Gyax M MUHUMASbHYIO Gy @MIIUTYABI.
KoppekTvpyeM amMnauTyabl npouecca noA pearnbHble aMnauTyabl Harpyxe-
HUWSI, YMHOXas 3HauYeHUsl Cly4aliHOro npouecca Ha KoadduumeHT n

1= Oun/ (Cuax T O un),
roe  Gum 21] (Tuz +47; o, -HanpsikeHns uM3rmba; T - KacaTeslbHble Ha-

NpsHXeHUA.
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OnpegensieM NpUMBEAEHHYIO aMMMTYZy CllydaiiHOro npouecca
|oTp| = [Omax| T |O wn.
CTpouM rucTorpamMmy MoJIHbIX LIMKIIOB.
Mpenen BbIHOC/IIMBOCTM MaTepuana npu KOHUEHTpaTope
Ol1g = (I]/k,bS,,
roe o.; — TabnmyHoe 3HadeHve npeaena BbIHOCMBOCTY; k', — KO3thbUUMEHT
KOHUEHTpauuu (opueHTMpoBouHO k', =2); S’ — OpUEHTMPOBOYHBIN
3anac npoyHoctu (S’'=2-2,5).
Pecypc B uMknax Harpyxkenusi onpeaenvm no dopmyne CepeHca-
Koraesa:
N= (ap U—lqm Ng)/ (2ou" L),
roe a, - pacyérHasi CyMMa OTHOCUTENbHbIX 0NITOBEYHOCTEN; O, - MeanaH-
Hoe 3HauyeHve npedena BbiHoCAMBOCTU; N - abcuncca Touku nepe-
JloMa KpMBOW YCTanocTu; m - NokasaTesb Yria Hak/loHa KpUBOK; oy, -
CpefHee 3HayeHWe aMMIUTYAbl HarpyXXeHusl i-oW CTyMeHu ruUcTo-

rpamMMbl; /; - OTHOCUTENLHOE YMC/I0 NMOBTOPEHMUIA aMMANTYAbI Oy;.

OueHka pecypca getanu. o gaHHbIM BUCXOMa 3HauveHue pe-
cypca Ans cenbxo3MaliuH AOMKHO 6biTb npu m=4 2000000 n npu m=5
5000000 umknos.

CpepfiHuii pecypc B Yacax

T=N/3600v ,

rae v — apdekTnBHas YacToTa Harpy>XeHusl.

PesynbTathl pacyéTa cneayet oTpa3utb rpacdmkom dyHKLUUK pecyp-
Ca C yKka3aHWeM pacyETHoW pabouyeit TOUKM NS NOATBEPXKAEHUS €€ HaX0X-
[leHVS1 B 30HE BblLLIE MUHUMAJIbHO 0MYCTUMBIX 3Ha4YeHUIA hyHKUMKU pecypca.

OueHka onTUManbHOCTU pecypca.

MonyyeHHoe 3HayeHWe pecypca CpaBHMBaeM C TpebyembiM, KOTO-
poe paccunTbiBanoch B NyHkTe 1. 119 Hero AO/MKHO BbIMOSHATLCS YCNOBUE:
1L25Tp<T>Tp

Ecm T > 1,25 Tp, TO peTanb Ype3MepHO NpoyHa B JaHHOM ceue-
HWU 1 HYXKHO YBpaTb M3NMLWIHME 3anackl MPOYHOCTU.

Ecrm T < Tp, To TpebyeTcs ycuneHve npoYHOCTM AeTanu.

Mpu BbIXOAE pecypca 3a onTUManbHble Npeaensl Heobxoanmo npo-
BECTW KOPPEKTUPOBKY KOHCTPYKLUMU AETasu.

KoppekTnpoBKka KOHCTPYKTMBHOro ocdopmneHus paetanm.
Koppekuuio cnegyet nNpoBOAWTb 3a CYET AOMONHUTENBbHBIX KOHCTPYKTOPCKUX
npopaboTok (M3MEHEHUs ceYeHUit U KOHdUIrypauumin feTanu, rantenei, npo-
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TOYEK, LUNOHOYHbIX Ma3oB M Mp.), CNOCOBCTBYIOLLMX CONVDKEHUIO PAaCYETHOrO
pecypca ¢ TpebyembiM. SdhekTrBHO Takke NPUMEHEHWE HOBbIX MapOK CTa-
Nel, ux onTuManbHON TepMuyeckon obpaboTku (Tabn.4.26).
Tabnuua 4.26
XapaKTepuCTMKM NpUMEHSIEMbIX MaTepUanos

MNapa- XKeéctkune Taxénoe BbicTpoxoaHble
MeTp Basbl HarpyxeHuve Basbl
D 3ar, | 60 | >200 120 200 120 >20 12 | 80 60
MM 0 0

Mapka 20 | CT5| 50/1| 45 | 45 | 40X| 40XH 35XIC| 30XIT| 20X | 12XH3 | 18XI'T

Gp, MMa | 400 | 520 | 569 | 600| 850| 1000f 850 980 950 650 | 1000 | 150

Gr, MMa 240 | 240 | 333 | 340| 580| 800| 600 880 750 400 | 800 950

[Gl,MNa | 40 | 45 |50 |55 |75 |90 | 75 90 90 60 | 90 95
Tepmo W33 w3 | ws3
obpa- H Yy Yy H Yy Yy Yy Yy HO HO HO HO
60TKa

HB 145 | 130 | 174 | 197 260| 270 260 270 270 197 380 330
HRC 56-63 |56-63| 56-63 | 63-65

lMpumeyarHmne: H — HopMmanusaumsi, Y — ynydwenue, L — uemeHTaums, 3 — 3akasnka,
HO — Hu3Kkuit oTNyCK.

Echn He ypaétca nosbicuTb T, TO cnegyeT MOMbITaTbCs CHU3UTb
Tpebyemoe 3HauyeHue pecypca Tp, KapAWHaNbHO W3MEHWB CTPYKTYPY Yy3na,
YMEHbLUMB YACNO AeTanein B HEM. ITO MOXHO caenatb, 0bbeanHss psaa fe-
Taneil B eiuHyto aetanb. M BoobLUe, yMEHbLLEHWE Yucra AeTanei, coeamHe-
HWI Mexay HUMK (pe3bboBbIX, MOALLUMMHUKOBBLIX) — XOPOLUMIA pe3epB MoBbI-
LIEHMS HAAEXHOCTM. YeM 6onblue OTAENbHbIX AeTaneit B y3ne, TEM HeHa-
néxHee OH. Yem 6onblue y3n0B, TeM HeHaaéxHee MaluvHa. KapavHanbHas
Mepa: TaK YKPYMHUTb Y3/bl, YTODObl YMEHBLLIWUTL YMCIO YPOBHEN K CTPYKTYpbl
MaLwnHbl. CKOpPpeKkTUpoBaHHas AeTanb CHOBA NMPOBEPSIETCS HAa COOTBETCTBUE
pecypca TpebyembiM 3Ha4eHMaM . [poLecc MOXET ObiTb MHOMOLLArOBbIM.

B pe3ynbTarte pac4éToB KOHCTPYKUMS A€Tanu AO/MKHA ObiTb paBHO-
Haf&XHOW MO BCEM CEYEHUSIM U, CNeAOBATENbHO, HE UMETb M3MIULWIHKUX WK
HeAOCTaTOYHbIX 3arnacoB MPOYHOCTU U UMETb MWHWUMAibHYIO MeTannoém-
KOCTb.

4.9. CANP c60poyuHOii eanHULbI

MpuknagHble 3agayun CAMP B 0bnacT NpoeKTMpOBaHUS CBOAATCS K
NOBbILIEHWIO TOYHOCTH, ONTUMM3ALMN U CHDKEHUIO TPYAOEMKOCTU Npu CO3-
[aHun c6opOoYHbIX eanHuL, feTaneit u paboumnx uepTexeit usgenus [1-3].
Takxe cnegyeT aBTOMaru3MpoBaTb MPOLIECC CO3[aHUS 3/IEMEHTOB, Mapa-

239




METpPbl KOTOPbIX NPUAETCSA CyLECTBEHHO BUAOU3MEHSATbL B NpoLecce npoek-
TUPOBaHWK U NOCNeAytOWeN oNnTUMU3aumMn uspenus. 4ns Takux 3/1eMEHTOB
Heobx0aMMO Cpasy BbISIBUTbL M 3aAaTb NepeMeHHble, OT KOTopbiX ByayT 3a-
BUCETb UX FEOMETPUYECKNe napaMeTpbl. Takke pekOMeHAyeTCs MakcUMarb-
HO BO3MOXHO MCMOMb30BaTb NpuKnagHble 6ubnnMoTekn, BCTPOEHHbIE B rpa-
puyeckylo cucteMy Mnu €o3gaeaTb CBOM BMOAMOTEKM YACTO MCMOSb3yeEMbIX
anemeHToB mn3genus [1-3].

YacTo npu NpoeKkTUpoBaHUM Kakoro-nMbo mMexaHusma HeobxoamMo
M3MEHUTb 4MCI0 060POTOB MM HampaB/ieHWe ABWXEHUSI KUHEMATUYECKOro
3M1eMeHTa CUCTEMbI. PacCMOTpUM Npouecc NPOeKTUPOBaHUS OAHOCTYNeHYa-
TOro peaykTopa C MCNosib30BaHUEM MpUKaaHon 6ubnuoteku «Pegyktop 3D
V2.3» rpaguueckoro pegaktopa Komnac 3D (knacc 3BM kadeapbl «CXM un
0»), puc.4.62.

Mopsaok nogknioueHns rtw-6ubnmnorexm:

* locnie ycraHoBku mopynsi, B cpefe KOMPAS Ha naHenwu ,CraH-
JapTHas” HaXMUTE KHOMKY «MeHemkep 6ubnmoTex».

" B MOSIBUBLLEMCS OKHe BblbepuTe KOMaHAy KOHTEKCTHOrO MeHIo
106aBUTb OnMcaHue\npukiaaHon 6ubnnoTekn”, nocne Yero nosiBATCA Ava-
JIOroBO€ OKHO 3arpy3ku cdalina 6ubnmoTekn, B KOTOPOM HEOBXOAMMO HaMTK
1 BblbpaTb dain «reductor3Drus.rtw».

" npu 3anpoce Bbibopa pexuma paboTbl Nydlle BblbpaTb MyHKT
«MeH10».

~  McwodHee doHHee
K.pUT AWM MORMEHT Ha BEQOMOr Ban, H"MS':":""%':":I 1500

Ey ] 12
YrnoEan ckopocTe BEQOMOrD Bana, 1/c
[NepegaroyHoe Yucno peaykTopa L |4 *I

Pesut patioTel peaykTopa Er M

Pnc.4.62. OkHo 3anycka 6ubnunoTekun rpacdmyeckoro pegakTopa

3anyckaem 6ubnunoteky. B nosiBMBLLUEMCS OKHE NMPOM3BOAMM Bbl6Op
TUMa peayKTopa, KOTOPbIM OCYLLECTBASIETCS HaXXaTUeM KHOMKWU C Ha3BaHUEM
penykTopa, Mbo HaXxxaTMeM Ha 3arofioBOK Haf NaHenblo ¢ pacyéramu. U3o-
bpaxxeHVe BbIBPaHOro Ha ZaHHbI MOMEHT pelyKTopa MoKasblBaeTcs B LiBe-
Te, ABYX ApYrnX OCTaéTCs MOHOXPOMHbIM.

BBoAsTCS MCxoaHble AaHHbIE Ha nNaHenun «UcxoaHble AaHHbIe». OHK
BKJ/IOYAOT B Cebsi: KpyTAWMiA MOMEHT Ha BeaoMoM Bany (H'M); yrnosyto
CKOpOCTb Beaomoro Bana (paa./c.); nepegaToqHoe yncno peayktopa U (oHo
BbIbMpaeTcs M3 pacKpbIBAKOLErocs Cruncka, B KOTOPOM MpUBEAEHbI PeKo-
MeHaoBaHHble TOCTOM 3HauyeHus Ans AaHOro Tuna peayKTOpOB) U PEXUM
paboTbl MexaHu3Ma. CnpaBa OT HaAMMCEN KPYTSLLEro MOMEHTa W Yr/ioBOM
CKOPOCTU YKa3bIBAIOTCA WX KOHCTPYKTWMBHbIE FPaHWLbl, Ans KOTOPbIX Mpo-
rpamMMa KOPpPEKTHO NpoBeAéT pacd€T u noctpoeHne. Cpasy nocne BBOAQ,
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nporpaMMa aBTOMaTU4eCKn pacuuTaeT nepeaady (418 3TOro Hy>XXHO HaxaTb
Enter B none «YrnoBasi CKOpOCTb BEAOMOro Bana» Wan NpoU3BeCTU U3MeHe-
HMS B pacKpblBaloLLeMCs Crnucke Bblibopa nepefaToyHOro 4ucna), NpuHSB
HEKOTOPbIE 3HAYEHWS MO YMOMYaHMIO. 3TU 3HAYEHUS MOXHO M3MEHSATb ANs
KakKoro TMna peaykTopoB OTAENbHO.

Pasmepbl Kpbilek MOALWMMHMKOB, CaMWUX MOAWMIHUKOB, 60NTOB,
raek, LUMOHOK, 3HAYEHWsI NepeaaToYHbIX YUCeN, MOZyNen u Ap. pacCUUTbI-
BAIOTCSA MO M3BECTHLIM anroputMam [4] 1 cornacoBbIBaOTCA CO CTaHAApTaMu
1 6yayT co3aaHbl B aBTOMaTUYECKOM pEXUME.

LinnuHapuyuecknii peayKTop

LiMnmHapUYecKnin - peflykTop MOXET MpOoeKTUPOBaThLCH Ansl TPEX
TMNOB 3ybuaToro 3auenneHus: npsMo3yboro, Koco3yboro v LLUEBPOHHOTO.
MapameTpbl, KOTOpble MOTYT 6bITb M3MEHEHbI KOHCTPYKTOPOM BO BpeMs npo-
€KTMPOBaHUS, BKJIIOYAIOT:

= K.N.4. 3ybuaToM UWNMHOPUYECKOW nepeaayun, npUHUMaeTcst
0,96...0,97;

" KO3(POULUMEHT LUMPUHBI 3ybUaToro BeHLa Mo MEXOCEBOMY pac-
CTOSIHMIO Wpy (AN8 npsimo3yboro 3auennexuns Wy, = 0,25...0,4, ans kocosy-
6oro - 0,3...0,6, ans wespoHHoro — 0,4...0,8);

" 4yucno 3ybbeB wwectepHu z,, = 18...30 (nyywe npuHUMaTh MEHb-
LUKe 3HaYeHns);

" Yron Hak/oHa /nHUKM 3yba B (ans npsamMo3yboro 3auenseHns —
00, ans koco3yboro — 8...259°, ans weBpoHHoro — 22...459);

STU NapaMeTpbl U3MEHSIOTCS C MOMOLLLIO MOM3YHKOB Ha MaHenu
«PacyéT napameTpoB 3ybuaToro 3auenneHus».

Obpatute BHUMaHue: He BCe KOMOMHALUMM Ha3BaHHbIX NapamMeTpoB
MOryT ObITb MpaBwWbHbIMU. KpUTepueMm sBNsSieTCs BeNMUMHA AeNCTBUTENb-
HbIX KOHTaKTHbIX HanpsbkeHUn B 3yb4yaToM 3auenneHun. HanpspkeHus B
TOYKE KOHTaKTa 3yObeB nepeaayn [OMKHbI HaxoAMTbC B Mpeaenax
(0,9...1,0)'[04] (rme [on] — monycTuUMble KOHTaKTHble HanpsbkeHus, MMa,
KOTOpblE PacCYUTLIBAKOTCS NPOrPaMMOi B 3aBUCMMOCTU OT MCXOAHbIX [aH-
HbIX M BbI6paHHOro MaTepuana 3ybuaTbix Konec). Ecnu oy BbIXOAWT 3a rpa-
HMLbI YK@3aHHOMO AMana3oHa, TO 3HAaYEHWEe HaMpsDKEHWA OTMEYaEeTCs Kpac-
HbIM LBETOM. TO e KacaeTCsl U HanpsbkeHuid usrmba 3yObeB LUECTEPHU U
koneca (Npaefa, NpeBbilleHWe 3TUMU BEMYMHAMKM AOMYCTUMbIX Hanpshke-
HW1 BbIBAET PeaKo — OCHOBHBLIM CUMTAETCS PacYET Ha KOHTAKTHYIO Mpou-
HOCTb, @ He Ha u3rmb). [lna Toro, YTobbl AENCTBUTENbHbIE HAMPSXKEHUS MO-
nanu B 3afjaHHbl AMana3oH, HY>XHO M3MEHSTb KakoW-nnbo 13 napaMeTpos:
U, Wpa, Zy, B, WM HECKONBbKO U3 HUX OAHOBPEMEHHO, MOKa COOTBETCTBEHHAS
MeTka (Oy) ONsATb HEe 3aKPacUTCS CUHUM LBETOM. [pu nepeasuKeHun ogHo-
ro U3 NOM3YHKOB MPU U3MEHEHUN U, Wy, Z, WM B NporpamMma cama npoms-
BEAET NepecyET BCEX BEMMUMH C YUETOM BHECEHHbIX M3MeHeHui (puc.4.63).
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Pocsem nopoqempob 3yf40Cmozo 30UENABHUA
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TEfCTEWTENEHBIE KOHTAKTHEE HanpsseHa TH, MMa 31005

HanpaeHWA Waruta sytbes WecTepHW Gw, MMa

HanpameHya warkoa sydbes Koneca Gfe, MMNa

3710
.23

Ha naHenu «Matepuanbl 3y6uaTbiX KOJIEC» MOXHO BblbpaTb MaTe-
puan ans 3ybyatbiX KOJEC nepedaqu, a Ha naHenu «Bbibop MoALMMHUKOB
KauyeHnsi» — TWUM NOALUMMHMKOB (LLIAPWKOBbIE PaanaibHble WU paananbHo-
YMOpHbIE POJIMKOBbLIE), KOTOpble ByAyT yCTaHOBNEHbI B peaykTope. lMpoek-
TUPYIOT OMOPbI KAaYeHWsI B TaKOM MOPsiAKe:
- HaMeYaloT MO 3CKM3HOW KOMMAHOBKE PAcCTOSIHWUS MEXAY Oropamm
(MoAWMNHMKAMKM) M 3aKpennseMbiMU Ha Basly AETansMu, ornpeaensioT Ha-
rpy3Ky Ha onopsbl;
- NoABMpaloT MpeaBapuUTENbHO TUM MOALMMHMKA C YYETOM KOHCT-
PYKLMM OMOPbI KaYeHWs!, YCIIOBUIA SKCMyaTaumm U MOHTaxXa;
- OMpeaensalT PacyéTHYI0 AOMrOBEYHOCTb MOALUMMHMKA, HasHavast
OPWEHTMPOBOYHO Er0 TUNOPA3MEP, 1 COCTABNSAIOT €€ C PEKOMEHAYEMO;

Pvc.4.63. MNporpamMma n3MeHeHnsi napamMmeTpoB
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- Ha3Ha4alT B 3aBUCMMOCTM OT TpeboBaHUM, MpeabsBASEMbIX K
paboTe onopbl KayeHus, KNacC TOYHOCTW MOALIMMHMKA, MOCAAKU Ha BHYT-
PEHHME W HapyXHble KOMbLa (Ha Ban U B KOPNyC), a Tak e BblbupatoT crno-
cob KpenneHuns KoneL, NoALLNMNHMKa;

- noabvpaloT TUM CMasKM, MapKy CMa304HOro Marepuana, KOHCT-
PYKUMIO YNIIOTHEHWIA;

- 0(DOPMNISIOT OKOHYATENBHO KOHCTPYKLIMIO OMOPbl KaYeHusl.

B KOHKpETHbIX YCnoBusIX BblbupaTb TN MOALUMMHMKA HeobxoamMMo
0CO6EHHO TLATENbHO, TakK Kak OT 3TOr0 3aBUCAT YCroBust paboTbl U pecypc
HE TOMbKO MOALUMMHUKOB, HO U COMPSDKEHHBIX C HUMK fieTanei (HanpuMmep,
3ybuyaTbix KONEc).

Hanpumep, wapukoBble 0aHOPSAAHbIE MOAWMIMHUKW NpeAHa3HAYeHbI
LN BOCMPUSITUS B OCHOBHOM PafianibHOM Harpysku, HO MOFYT BOCMPUHM-
MaTb U Hebonblune ocesble Harpy3ku (oo 30% OT paavansHon). Yaosne-
TBOpUTENbHO paboTaloT Npu nepekoce koney He 6onee 8’

B paHHOM npuknagHoi nporpaMme noabop TuropasMepa MoALumm-
HMKOB MPOU3BOAUTCS aBTOMATUYECKM MO AMaMeTpy yyacTka Bana noa noa-
LUMMHWK M NPOBEPSIETCS Ha AONrOBEYHOCTb. ECnM A0NroBeyHOCTb noAwmn-
HMKa MoJlyyeHa HeJoCTaTOYHOW, AMAMETP yyacTka Bana Mo NOALUMMHUK
yBeNM4MBaeM, 1 3aTeM 3aHOBO MPOCYUTHIBAETCSH NOALLMMHMK.

Mocne 3TOoro nMepexoanm K NOCTPOEHWIO peayKTopa, Ans 4Yero cne-
LYeT HaXkaTb KHOMKy «HayaTb NMOCTPOEHME» B NPAaBOM HWXHEM Yy NaHenu
pacyéToB. MMosSBMTCA AManoroBoe OkHO «MapameTpbl MOCTPOeHUs 1 CHOPKN»,
B KOTOPOM CrieayeT BblbpaTb AVPEKTOPUIO AN COXPaHEHUSI MPOMEXYTOUHbIX
N OKOHYaTeNbHbIX pe3ynbTaToB NMOCTPOEHUS; €CTb BO3MOXHOCTb OTpeaaKTy-
poBaTb (haiin C faHHbIMM O CNPOEKTMPOBAHHOM peaykTope (Mnn BoobLLE
3anpeTuTb co3daHue Takoro daina); a Takke ecTb 3aknagka ANs Bolibopa
PEXMMOB MOCTPOEHMSI M COOPKM (CO3AaHME CEUYEHMIA, pa3pe3os v ap.).
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MapamMeTpbl NocTpoeHnA K cBopmM A—

CeyeHMA, paspeskbl H addekThI

E&Eﬁnpma ~ ¥ Cevetia - %}Paapeamlv

pazpes N2 1

pazpeskl KOPMYCHER: AETaneH, ..

<<Ha=zag | Hanee: s |

Puc 4.64. MapameTpbl Bbibopa paspesa

Ha cnenyiowiem CKpuHILOTe npuBeaeH pe3ynbtat pabotbl 6ubnuo-
TEeKU ans Takux AaHHbix: M = 1500 H'M, w = 12 paa./c., u = 4, pexum pa-
60Tbl — TSKESbIM, TMN 3ybuaToro 3auenyeHnst — WEBPOH, Wyy = 0,63, z, =
18, B = 229, nonHasa cbopka, paspe3 N93 (puc.4.64).

Ecnu TpebyeTcs U3MEHWUTb KakoM-NIMB0 KOHCTPYKTUBHBIN MapameTp
fetanu, BbibMpaeTca coxpaHéHHas Mofenb AeTanu u aopabatbiBaercs C
y4yeToM TpeboBaHuii k Hell (puc.4.65).
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Puc.4.65. Pe3ynbTaT pacyéTa UMNnMHAPUYECKOro peayKropa

KoHuueckuii pegykTop
KOHCTPYKTMBHbIE MapaMeTPbl KOHWMYECKOrO peaykTopa, KoTopble
MOryT 6bITb U3MEHEHBI:
= K.M.4. 3ybyaTon KoHndeckol nepepaun, 0,95...0,96;
= yncno 3ybbes LecTtephu z, = 18...30.

Puc. 4.66. Pe3ynbTaT pacyéta KOHUYECKOro peaykropa

TpeboBaHMsA K MPOEKTHOMY PacyETY KOHMYECKOrO peflyKTopa Takue
KE KaK U K LMIMHAPUYECKOMY: 3HAYEHUSI AENCTBUTENbHBIX KOHTAKTHbIX Ha-
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MPSHKEHWI B 3aLiENIEHNN He A0SIKHO BbIxoauTb 3a npeaens (0,9...1,0) [oy].
OTO AOCTUraeTCs U3MEHEHNEM NePeUNCIEHHbBIX Bbile NapaMeTpoB.

Bce ocTanbHble BeMUMHBI PACCUMTBLIBAIOTCS MPOrpamMMoi caMmo-
cTosTenbHo. lMNocne Bbibopa MaTepyana v TUMa MOALUMMIHWMKOB MOXHO Npu-
CTynUTb K MOCTPOeHuto. Mo yMonyYaHWio AN KOHMYECKOro peaykropa npu-
HATbI PO/IMKOBbIE MOALIMMHMKM, TaK KaK YCTAaHOBKA LUAPUKOBbIX paavasnbHbIX
NOALIMIMHUKOB HEXenaTenbHa M3-3a NPUCYTCTBUS 3HAUYUTENbHBIX OCEBbIX
cun. Mpu BbIBOpe LWapMKOBbIX MOALUMMHMKOB NporpaMMa BbIAACT cooblueHne
O TOM, YTO 3TOT TN NOALMMHUKOB HE PEKOMEHAYETCS A Takoro peayKro-
pa, HO OCTaBWUT MONb30BaTENO NPaBO BbibOpa: NPOACHKUTL PaboTy C Wapu-
KOMOALUMMHUKAMU UM NEPENTU K POSIMKOBBIM.

BapuaHT nocTpoeHust 3y64aToro KOHWMYECKOr0 OAHOCTYMEHYaToro
peayktopa (M = 500 H'M, w = 25 pag./c., U = 3, peXuM paboTbl — CPEAHWIA,
zy = 19, n = 0,96, nonHas cbopka, pa3pe3 N21) nokasaH Ha cneaytoLleM
pucyHke (puc.4.66).

UYepBauHbIii peaykTop

OTOT TMN peayKTopa UMeeT Havbosbluee KOMMYECTBO MapaMeTpoB
NS pefakTupoBaHusl.

CHauana BblbupaeTca pasMelleHne 4YepBska (BEpXHEE WM HUX-
Hee), NOTOM 3aaeTCS OPUEHTUPOBOYHOE 3HAYEHME K.M.4. YEPBSYHON napbl,
nocne 4Yero Hy>XHO M3MEHSTb CTeneHb TOYHOCTM nepefadyu, YMCio 3axoaoB
yepBsKka z,, kO3PhUUMEHT AMaMeTpa YepBska q 40 Tex Mop, noka 3Hadve-
HWe Oy He MoMagér B [OMYCTUMbIA AvanasoH (COOTBETCTBEHHO, METKa Oy
[JOMKHA ObITb CMHEro uBeta). 3HayYeHust 3TUX MapamMeTpoB WU3MEHSIOTCA C
NMOMOLLbIO MON3YHKOB MM PACKPbIBAOLWMXCA CMMUCKOB Ha naHenn «Pacuér
napaMeTpoB YEPBSYHOMO 3aLlensieHns».

O6wwe pekomMeHaaumm no noabopy napameTpoB:

" ecnv MoAy/b YepBAYHOro Koneca m BbiAeneH KpacHbIM LIBETOM,
3TO 03HAYAET, YTO OH MPEBbICMST HaNBONbLUMIA CTAHAAPTHbIN MOAYy/b. B 3TOM
cnyyae HeobxoauMO MpuUHATL 6onbluee nepefaToyHoe Yncno U Ha naHenu
«McxoaHble AaHHbIE» UK YBENUYUTL YWUCIO 3aX0A0B YepBska Z,;

* yucno 3ybbeB Koneca z, A0/MKHO 6biTb 6onblunM 26. Eciun z, <
26, HeO6X0AMMO YBENUYUTB YMCIO 3aXOA0B YepBska A0 2 unm 4;

= eCnM Mocne 3TOr0 AEWCTBUTESNbHBLIE KOHTAKTHbLIE HaMPsDKEHUS
BCE elle HaxoaaTcs 3a npefenamu AoMnyCTUMbIX, MOXHO YBENMYUTb CTeneHb
TOYHOCTW Nepefayu ne;. B cnyvae, ecnn ng 1 Tak yxe paBeH MakCUMasnbHO-
My 3HaueHuo 8 (B 3TOW MPOrpaMMe), HYXHO MOCTEMEHHO YBENMUMBATL KO-
acpdmumneHT anameTpa yepsska q;

= eC/N HY OHO W3 NPWBELEHHBIX YKa3aHUi He NMoMoraeT, nydlle
BCEro BblbpaTb Apyroi Matepuan 1 NOBTOPUTL BCE CHauana.

AHarnorMyHble AeACTBUS CneayeT BbINOMHATL U TOrAa, Koraa cTpena
npornba nNpeBbICUT AOMYCTUMOE 3HAaYeHWe U COOTBETCTBEHHAs MeTKa noa-
CBETUTCA KPacHbIM LBETOM (Kak NpaBw/io, Mpu 3TOM AOCTaTOMHO MPOCTO
yBeNnMuuTb NepegaToyHoe Ynicnio U).

Mocne noabopa BCeX BEMYMH MOXHO MOAOrHaTb OPUEHTUPOBOY-
HOE 3HayeHue K.N.4. NoA pac4ETHOe AN YTOYHeHus pacdéra. MoAawmnHuKm
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N LWNOHKK no,q6mpa10Tcs1 aBTOMaTU4YECKN. Bbl60p LapukonoAawnnHUKoB B
YepBAYHOM pEAYKTOPE HEBO3MOXEH.

Pnc.4.68. Pe3ynbTaT pacyérta 4epBSYHOro OAHOCTYNEHYATOr0 peayKTopa

BapvaHT MOCTpoeHWs 4epBSIYHOrO OAHOCTYMEHYaToro peaykTopa
(M = 2100 H'M, w = 3 paa./c., u = 14, pexuM paboTbl — TSXKENbIN, pa3Me-
LLEHNE YepBsika — BEpXHee, Ng = 8, z, = 2, q =8, nonHas cbopka, paspes
N21) (puc.4.67):

BapvaHT MOCTpoeHWs 4epBSIYHOrO OAHOCTYMEHYaToro peaykTopa
(M = 1700 H'M, w = 6,8 paa./c., u = 32, peXuM paboTbl — NErkui, pasme-
LLEHNE YepBsKa — HWKHee, N = 8, z, = 1, q =8, nonHasa cbopka, 6e3 pas-
pe30B) nokasaH Ha pvc.4.68.
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CoxpaHeHue pe3y/ibTaToB NOCTPOEHUsA

Kaxgas petanb pefyKropa MOAE/IMPYETCS OTAENBbHO U COXPaHSETCS
oTAenbHbIM halioM B AMpeKTopumn «...\PesykTop\», nyTb K KOTOpOW 6bin
yKa3aH B [MaNioroBOM OkHe «[llapaMeTpbl MOCTpoeHust U cbopku». dain
cbopkn «_PEKOYKTOP.a3d» coxpaHsieTcs TaM Xe, MHGopMaums O Crpoek-
TMPOBAHHOM peayKTope HaxoauTcs B daine «info.txt». Ecnu cpeam coctas-
NAOWMX pegyKTopa ecTb COCTaBHble eAVHWLbI, Hanp. YepBaYHOE KONeco B
yepBsIYHOM peayKTope, TO ainbl OTAENbHLIX AeTanelt noacbopku coxpa-
HATCS B AupekTopumn «...\PeaykTtop\YepBsiuHoe koneco\», a cam cain
cbopkn «YepssayHoe koneco.a3d» — B aumpekTopun «...\PeaykTtop\». Bce
KpenéxHble 3/1EMEeHTbI HaXoaaTCs B avpekTopum «...\Peayktop\ KpenéxHbie
3/1EMEHTDI\».

[ns co3paHus yeprexel HeobxoAMMO MONyYeHHble B pe3ynbTaTe
pacyéTta TpéXMepHble MOAENM CNpoeLMpoBaTh Ha NNCTbI. NS kaxaon feTa-
NN 1 peayKTopa B LENIOM HeobxoaMMo co3aaTb OTAeNbHbIA daiin YepTexa
Mo U3BECTHOM MeToaMKe (CMOTPU CMpaBKy B NPOrpamMMe). Yncno npoekumin u
UX MacwTab BbibMpaeTcs AN KaXaon AeTanu MHAMBUAYaNbHO, UCXOAs U3
CNIOXHOCTW AeTanu eé rabapuTtHbiX pasmepoB. CeuyeHus 1 BbIHOCKM, TaK e
peKOMeHAYyEeTCs co3AaBaTb B aBTOMAaTM3MPOBAHHOM pexume. [ng ynobcrsa
NPOCTAHOBKWM MaTepuasioB, U3 KOTOPbIX U3roTOB/IEHbI AETaNN, a Takke ANs
HanucaHWsl TeXHUYECKUX TpeboBaHUiA, pPekoMeHAyeTCs UCMOoNb30BaTb 6ub-
nmoteky Komnaca.

1. bepnuHep 3.M., TapatbiHoB O.B. CAIP B MawwuHocTpoeHuu. OO-
PYM, 2008.

2. Oementbes 10.B., WetuHuH HO.C. CAMNP B aBTOMOGUNIE- M TpaK-
TopocTpoeHun Akagemus, 2004

3. C.M. Mectpeuos CALS — TeXHOMOrMM B MaMHOCTPOEHUN: OCHO-
Bbl paboTbl B CAD/CAE — cucremax QY BMO TrTY, 2010.

4. M.E. EpoxuH, C.N. KazaHueB n ap. [leTanM MawuH U OCHOBbI
KOHCTpyupoBaHus. — M. KonocC, 2011. — 512 c.
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5. OPFAHU3ALNA PABOT
C NPUMEHEHMEM NPOEKTUPYEMOW MALLWHbI

OpraHuzaumst paboT OTHOCUTCA K 06nacTu aKkcryaTaumm MalluH.
Ho acdekTnBHas akcnnyaTaums 3aknafblBaeTcs Ha dTane NpOoeKTUPOBaHMS
MaLuH. MeponpusTus no opraHusaumm pabot paspabaTbiBatoTcs C Lenbio
peanu3aumnM 3KCNyaTauMOHHbIX MoKasaTesiel TEXHUYECKOro 3aaaHus. OHu
BKJIOYAOT BCrOMOraTesibHble NPOLECChl MO MNOAFOTOBKE MallWHbl K paboTe,
no MOAroToBKe MecTa paboTbl (MOMs, XpaHWnWa@ M Ap.), OCyLLecTBeHue
NOTOYHOCTM Mpouecca: pacyeT Heo6Xx0aAMMbIX TPAHCMOPTHbLIX CPeacTB, obec-
neyeHve paboTbl MalIMHbLI CENbCKOXO3SMCTBEHHBIMU 1 3KCMTyaTaLMOHHbLIMMI
MaTepuanamMm UM TPAHCMOPTOM A/sl 0TBO3a NPOAYKLIMUM.

MeponpusaTtusa no NnoAroToBke MaluMH K pabore [38, 72, 110]
— [OMKHbI MpecneoBaTh ABOSIKYIO Liefb:

BO-NepBbIX, 0becneunts TpebyemMoe KauyeCTBO BLINOSHEHUS CESlb-
CKOXO035IMCTBEHHbIX paboT MyTeM perynmpoBku pabounx OpraHoB, YCTaHOB-
KOW COOTBETCBYIOLMX 3a30p0OB, paboumx YrnoB, pexuMoB 06paboTku. Ons
3TOro HeOBXOAMMO YKa3aTb, ANst YEro, B KaKUX Npeaenax v Kakow nocneno-
BaTENbHOCTW CieayeT MpOV3BOAUTL PErYMPOBKM, UCMONMb3yst AaHHble Mo
000CHOBaHMIO  (DYHKUMOHANBHOM W KMHEeMaTuyeckon (ruapaBnivyeckon),
NMHEBMATUYECKOW, SNEKTPUYECKOM CXEM;

BO-BTOpbIX, 06ecneuntb TpebyeMyto HafeXXHOCTb KOHCTPYKUMK Ny-
TEM NPOBELEHUSI MEPOMNPUSITUM TEXHUYECKOTO OBCNYXMBaHUS U TeKyLlero
peMoHTa. [ns 3TOro HeobXxoAMMO M3NOXMTb NOCNeA0BaTENbHOCTb, MeEpUo-
[OVYHOCTb MPOBEAEHUS BUAA TEXHUYECKOro 0BCY>XUBaHUS, UX coAepXXaHus,
BMA CepBUCHOrO 06OpyAOBaHWS, HanMMeHOBaHWEe HeobXOAMMbIX IKCryaTa-
LIMOHHbBIX MaTep1asioB 1 3amnacHbIX YacTel.

MeponpusaTusa No NOAroToBKe nossi K paboTte — HanpasneHbl
Ha COKpaALLEHME HEMPOU3BOAUTENbHbIX 3aTPaT BPEMEHU Ha XOJIOCTble XOAbl B
3aroHe. BbigBuraiotcs TpeboBaHMsS M yKa3blBaOTCA CPeacTBa AOCTMXKEHUS
KauecTBa npeallecTBytolleli 06paboTky, obecrneymBaroLme Hausyyllee Bbl-
nosiHeHne paboT NPOeKTUPYeEMOW MalMHOW. C yUYETOM OrpaHuyeHuin (Cunb-
Hasi MONEernoCTb 3epPHOBbIX, 3PO3MOHHAs 0BCTAHOBKA Ha NoMe M3-3a YKIIOHA,
KOHUrypaums nons u ap.) MOXeT NpOCYUTLIBATLCS U HA OCHOBE pacyeToB
NPUHUMATLCS HaWMy4yllnin BUA ABWXEHWUS B 3aroHe (6ecneTneBoi, YenHou-
Hbll1, Bpa3Bas, BKPYroBYIO M T.M.) C 0O60CHOBaHMEM LLUMPUHBI 3aroHa, C yye-
TOM 06KOCOB, MPOKOCOB U NPOTUBOMNOXAPHOW ONaLLIKW.

Meponpusatua no obecneyeHu0 NPOEKTUPYEMOI MaLUUHbI
WM arperata TPaHCNOPTHbIM CPEeACTBOM — HaMpaB/eHbl Ha CHIDKEHWE
BpPEMEHM NPOCTOsi arperata u obecneyeHns 6onbLIein NPou3BOAUTENBHOCTY.
Mpu 3TOM MCXOASAT M3 TPAHCMOPTHOMO LMKIIA M BPEMEHM 3arnosiHeHus ByHke-
pa unn pacxofa Matepuana, Haxogsierocs B Hem [28].
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Mpu pacyetax u 060CHOBAHMSX UCMONb3YIOTCH CBEAEHUS MO YCMOo-
BMSIM KJ/IMMaTMYeCKMX 30H, MallMHaM, B3aUMOAEMCTBYIOLUMM C MPOEKTUpye-
MOW B TEXHO/OMMYECKOM MPOLIECCE, MOJTyYeHHbIE B pe3y/ibTaTte 060CHOBaHMS
(PYHKUMOHANBHON M MPUHUMNMANBLHOM cxeM. [py MCMONb30BaHWM AaHHbIX
Hafo AaBaTb CCbIIKY Ha pa3gen M CTpaHuuy, OTKyAa B3STbl AaHHble Ans
pac4eToB UK NIOFUYECKMX NOCTPOEHWUM.

lpumep. Onpepesneumne KosiMYecTBsa Yy60POYHBIX M TpaHC-
NOPTHbBIX CPEACTB rpH y60pKe CBEKIIbI.

Tpebyetca onpeaenuTb, CKONbko koMbaiiHoB Ky, aBTomobuneit K
W TPaKTOpPOB C Tenexkamu K notpebyercs Ans MOTOYHOW OpraHu3aumu
paboT Ha ybopke KOpHel M 60TBbl B X03aMCTBE KpacHogapcKkoro kpasi Ha
nnowazau, ucrnonb3yemoi nog ceexkny, 17/=1000 ra.

Bbibupaem gaHHble Ans pacyeTos.

YpoxaiHocTb KopHeln — V=400 u/ra, ypoxalHoCTb 60TBblI —
V=350 u/ra, arpocpok ybopku — T,=20 aHel, paboTa koMbaliHOB B AEHb
t=12 yacoB (M3 XapaKTEPUCTUKN NOYBEHHO-K/IMMATUYECKUX YCIIOBWUI).

PaccMoTpeHa MOTOYHasi TEXHOMOMUSI YOOpKM — BbIBO3 KOPHEW Ha
caxapHblil 3aBof, Ha paccTosiHne P,=25 kM 1 60TBbI C BbIBO30OM K CUMOCHBLIM
TpaHLWesM Ha pacctosiHve P.,=5 kM. Mexaypsiabe 6=45 cM (cBefeHust no
TEXHOMOMMYECKMM CeNbX0o3rpoLieccam).

Pabouas ckopocTb koMbaliHa Cx=6 KM/4, UUCNIO YEUPAeMbIX psia-
KOB n=6, KO3 UUMEHT UCMOoNb30BaHNs paboyero BpemeHn cMeHbl 7=0,7;
(T3 n pacueTbl).

CpepnHsisi TpaHCMOpTHas CKOPOCTb CaMOCBana, MCMOMb3yemMoro Ha
BbiBo3ke kopHelt C,=60 kM/u, TpakTopa ¢ Tenexkon Cr=15 kM/4. O6beM
Ky3oBa aBToMobuns O,=15 mM*; o6bem Tenexkn O,,=28 M>. Bpema pasrpys-
KW camMocBasia Ha caxapHOM 3aBoje #,,=10 MWH (Y4uTbIBAETCA B3BELLMBAHME
1 0POpMIIEHNE), BPEMS Pasrpy3Kku TeNexXKu t,y =3 MUH (cBeaeHns no ma-
LUMHaM, B3aUMOAEWCTBYIOMM C MPOEKTUPYEMOM B TEXHOSIOrMYECKOM Mpo-
Lecce).

HacbinHas MnoTHOCTb KopHel 7,=750 kr/M°, 60TBbl — #5=200
Kr/M> (TEXHONOrMYECKMe CBOMCTBA 0bpabaTbiBaeMbix MaTepuarnos).

Pacyet TpebyeMoro KonmM4ecTBa KoM6aiHOB.
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Mpon3BoanTENbHOCTL KOMBaliHa W, ra/u:

W=018n Cgt=0,1x0,45x6%8,5%0,7 = 1,6 ra/u.

BripaboTka kombaiHa 3a aeHb Wy 1 arpocpok Wi:

Wr= Wt =1,6x12 =19 ra/neHsb;
W =W, T,=19x20=380 ra/ce30H.

MoTpebHoe KoNMuecTBo koMbaiiHoB Kix:

K =II/W,=1000/380=2,6%3 koMbaltHa.

KonuuectBo KopHen gy, T/4 n 60TBbI ¢5 T/4, youpaeMbix koMbai-
HOM 3a Yac:

q=Yx W=40x1,6=64 1/\y;
qx=¥5 W=35x1,6=56 T/u.
BmectumocTb M, 1 BpeMs 3anonHeHuns T,, caMmocBana KOpHSIMU U
TpaKTopHON Tenexku 6otsont — M, n T,,:
M,=0, n,=15x0,70=10,5 T/y;
M, =0,,n;=28%0,2=5,6 T/u;
T,.- M,/q,=10,5/64=0,164 u (9,8 MUH);
T,n=M,,/q5=0,1 4 (6 MuH).

Bpema TpaHcnopTHoro uukna astomobuns 7,, u Tpaktopa C Te-
nexkou T, cknagbiBaeTcs m3 Bpemeuun nepee3pa 1., T, 3arpyskv T,
T,y Vi Pa3rpy3ku Lyg, tym:

Tyo=That Toutty,=2P/Cy~+T,,+1,,=2%25/60 +0,164+0,166=1,16 u;
Tym=Tomt Tomttym=2P /Crt Tyt t,,= 2x5/15 +0,1+0,05=0,817 u.
3a 1 yac aBToMo6bunb nepeseser ¢,=M, /T,,= 10,5/1,16 =
9,0571/u.

3a 1 yac TpakTop nepeseset q,,=M,, /T,,=5,6/0,817 = 6,85 T/u.

Pacuet TpebyeMoro konuyectsa aBTOMOOMNEN U TPaKTOpPOB C Te-
NeXKaMu:

K,4=q./9,=64/9,05 =7,07~7 aBTOMO6MNEl (CaMOCBaoB);

Kr=q,, /q,,=56/6,85=8,1~8 TpaKTOpOB C TENEXKAMM.

OueBMAHO MOTOYHO - MepeBanoYHast TEXHONOrNS Y60pKKU KOpHen —
BbIBO3 KOPHEW C YKIAAKOW B KaraTbl BONIM3KM MONS C paccTosiHueM P,=1 KM
[NS NocneaytoLein O4YMCTKM M BblIBO3a Ha CaxapHbIi 3aBOA KPYr/iOCyTOUYHO C
NMOTOYHOMN TEXHOJNIOrMeN YBOopkM GOTBbI C 6Oiee BMECTUMBbIMU TENEXKaMU
[aayT MeHbLUYO NOTPEBHOCTb B TPAHCMOPTHbLIX CPEACTBaX.
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6. TEXHOJIOFMMECKWIA PA3JEN

6.1. Llenun, 3apgaum n cogepxxaHme KypcoBoro npoekra
Mo TeXHOJIOMUM CEe/IbCKOXO0351ICTBEHHOI0 MalWMHOCTPOEHMUS
M TEXHOJIOMMUYECKOW YacTHU AUNJIOMHOIO NpoeKTa

B nmpouecce u3yyeHUsl NPOM3BOACTBA CENIbCKOXO3AWCTBEHHbLIX Ma-
LUMH 1 06OpYAOBaHWS CTYAEHT BbINOJIHSIET KYPCOBOM NPOEKT MO TEXHONOrMn
CeSIbCKOXO3SIMCTBEHHOrO  MAaLUMHOCTPOoeHUst (TCXM) U TeXHONOoruyeckyto
4acTb AUMIOMHOMO MpPOeKTa.

Llenbto KypcoBoro rnpoexTa siBfisieTcs:

- pa3BWUTME HABBLIKOB CaMOCTOSITENIbHOM paboTbl MpY MPOEKTUPOBA-
HUWM pauMOHanbHbIX TEXHONOMMYECKMX MPOLIECCOB U3rOTOB/EHUS! AeTanein u
cbopke cbopouHbix eannun, (CE);

- 3aKpenjieHve 3HaHWi, MONyYeHHbIX BO BPEMSI TEXHONOMUYECKOW
NPaKTUKN 1 Npy U3ydeHnn kypca TCXM;

- pa3BuUTUE CNOCOBHOCTEN OLEeHNBaTL KOHCTPYKUMK aeTanen n CE ¢
no3uLMniA TEXHONOMMYHOCTU U HOPM TOYHOCTM B COOTBETCTBUM C WX CNyXKed-
HbIM Ha3HayeHueM;

- NMOArOTOBKa K BbINO/IHEHMIO AWUMNJIOMHOIO MPOEKTa.

TeMbl KypCOBbIX MPOEKTOB AO/DKHbI ONUPAaThCA HAa KOHKPETHble 3a-
[ayn, pellaemMble WHXXEHEPOM-TEXHONIOOM B COHOPOYHOM U MeXaHW4eCKOM
uexax. B kayecTBe npvmMepa MOXXHO peKOMeHZO0BaTh Clieflytolme TeMbI:

- «PaspaboTaTtbh MapLUpyTHYO TEXHONOIMIO COOPKN aKTUBHOMO LUKW-
Ba BapuaTopa MpvBOAA MOTOBMJIA XXATKW 3epHOybOpoYHOro kombaiHa wu
MexaHuyeckoi 0bpaboTkm ero avcka. Foaosoi Beinyck 70000 koMbaiHOB>.

- «Pa3paboTaTh MapLIpYTHYO TEXHOMOrMIO COOPKKM 1 OKpacku onop-
HOro Kosieca KynbTMBATOpa M MexaHW4eckon obpaboTku CTynuubl Koneca.
lonoBsoit Boinyck 40000 KynbTUBATOPOB».

MNpeanoyteHne OTAaeTCA TeMaM, KOTOPble MOXHO WCMOSb30BaTb
[Ns BHepEHWsl B MPOM3BOACTBO MM y4ebHbIl NpoLecc, UM UMEIOWMM Ha-
YYHO-UCCIeA0BaTENLCKUI XapaKTep.

Yale BCEro KypcoBOM MPOEKT SIBNSIETCS MPOLO/HKEHNEM U pa3Bu-
TMEM paboT, HauyaTbiX CTYAEHTOM B XOAE TEXHONIOrMYECKOW MPaKTUKU.
3aaHne Ha KypCcoBOW MPOEKT YTBEpXXAAeTca 3aBeayowmM Kadeapoit «CXM
n O».  TexHonoruyeckass 4aCTb AMMNIIOMHOrO MpPOEKTa OCHOBLIBAETCA Ha
yyebHoi aucumnnmHe «TCXM», kypcoBoM npoekte no TCXM w npenau-
MIOMHON MpakTuke. B 3TOM YacTu CTyAeHT AOMKeH NOATBEPAUTb YMeHue
NPUMEHATb MOJTYYEHHbIE 3HAHUA MPU PeLleHUU 3a4ay, CBA3aHHBLIX C MoAaro-
TOBKOW, OpraHv3auvein v peanusaumeit npouecca NPOM3BOACTBA OAHOW U3
CeIbCKOXO3SIMCTBEHHBIX MallMH UK MoaepHU3upoBaHHoW CE 3TOM MalUMHbI.
B BbINO/IHEHHOW paboTe A0/MDKHbI HAUTK OTpaXXeHMe BOMpockl Nno obecneve-
HUIO TOYHOCTM COOPKM, KOMMMIEKCHOW MeXaHM3auuu 1 aBToMaTu3aumm 3aBo-
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[ICKOrO MNpOW3BO/CTBA, WCMOMb30BaHNE COBPEMEHHBIX MaTepuasnos, 06opy-

AOBaHWA, OCHAaCTKMN U MHCTPYMEHTa.

KypcoBoit npoekt no TCXM u TexHonormyeckas 4acTb AUNIOMHOMO
NPOEKTa BK/IIOHAIOT MOSICHUTENBHYIO 3anUCKYy U rpaduyeckyto YacTb. Mosic-
HUTENbHasl 3anncka COCTaBISIETCS B NMOCNELOBATENBHOCTU pybpuKaLmnii, ns-

JIOXKeHHOM B Tabn.6.1.

Tabnuua 6.1

CofepxxaHne TEeKCTOBbIX yacTen NMPOEKTOB

KypcoBoit npoekT no TCXM

TexHonornyeckast 4actb
AUNIOMHOro NpoekKTa

2

AHHOTauus

BeepeHne

1. CnyxebHoe HasHaueHue U KOHCTPYK-
TUBHO-TEXHOJIOrMYECKMe  0COHBEHHOCTU
3aaaHHol CE 1 ee OCHOBHBIX AeTanein.

2. TexHuuyeckne TpeboBaHWS U HOPMbI
TOYHOCTW, MpeabsiBnsieMble K 06bekTy
pa3paboTku.

3. Belbop BapuaHTa nony4yeHust 3aroTos-
KV Ans 3afaHHON aeTanu.

4. ®opMMpoBaHMe onepauuin MexaHuue-
CKOW U XMMUKO-TEPMUYECKON 06paboTok
3aflaHHON aeTanu.

5. PacyeT pa3MepoB 3aroToBKW C y4eTOM
NPUNYCKOB Ha MeXaHW4ecKyl 0bpaboTky
1 hopMoU3MEHSIOLLMX OnepaLini.

6. KauyeCTBEHHbI aHanM3 U KOSM4ecT-
BEHHAs OLEHKa TEeXHONMOrMYyHOCTU 3a-
[laHHON aeTanu.

7. CocTaBneHne BapuMaHToB cxeM cHopku
CE. AHanu3 KOHKYpUpYIOLUMX BapUaHTOB.

8. lMpoekTupoBaHue cHOpOYHBIX Onepa-
LM C OpueHTaUMen Ha KpynHocepuiHoe
NpPOM3BOACTBO.

BeepeHne

1. CnyxebHoe Ha3HayeHue M KOHCTPYK-
TUBHO-TEXHONOrNYECKne 0Cco6eHHOCTH
3apaHHbIx CE n mawwHbl (opyavs) B ue-
JIOM.

2. TexHonornyeckme TpeboBaHMs U HOp-
Mbl TOYHOCTU, NpeabsBnseMble K 06bekTy
pa3paboTku.

3. ObecneyeHne TOYHOCTM COOPKU WM
B3auMo3ameHsieMoctv aetanen B CE.

4. KayeCTBEHHbIM aHanu3 U KOSM4ecT-
BEHHas oueHka TexHonornyHoctn CE wu
n3aenus B LenoMm.

5. CoctaBneHue BapuaHTOB cxeM cHOpku
mMoaepHusupyemoin CE  unm  uspenws.
AHanM3 KOHKYpUpYLMX BapUaHTOB.

6. MpoekTnpoBaHue onepauuit cGopku.

7. OnpepenexHve TMNa Npov3BOACTBa, ero
OpraHv3aumnoHHbIX ¢opM, cnocobos as-
TOMaTU3auuu.

8. TexHonorns HaHeceHusl 3aWwmTHO-
[IEKOPATUBHbIX MOKPLITUIA Ha AeTanm u
CE.
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OkOH4YaHue Tabn.6.1

1

2

9. MeToabl U CpeacTBa KOHTPONA M3ro-
TOBJIEHMS AETANEN.

10. MNMpeanoxeHnsi 0 MOBbILWEHUN TEXHO-
JIOFMYHOCTM 33JlaHHbIX B MPOeKTe AeTanu

9. KoHTponb c60poYHbIX paborT.

10. MNpennoxeHuss O MNOBbILEHUN TEXHO-
nornyHoctu aetanei, CE n nspenus.

n CE.
11. MepeyeHb ucrnonb3yemoit nuTepaTty- | 11. MepeyeHb UCMONb3yeMON NUTepaTyphl.
pbl. MpunoxeHns 1 ornasfeHne BKITOYaOTCA
B COOTBETCTBYIOLUME pa3fesibl AUMIOMHO-
ro npoekTa.

12. TpunoxeHus,, B TOM 4ucie crneuu-
ukaumm.

13. OrnaBneHue.

TUTYNbHBLIA NACT MOSACHATENBHOM 3aMMCKM KYpPCOBOMO MpOeKTa sB-
NISIETCS NEPBbLIM NNCTOM 3TOrO AOKYMeHTa. OH [O/MKEH CoAepXaTb MOJIHoe
Ha3BaHMe y4ebHOro 3aBeAeHusl U kadeapbl, B KOTOPbLIX BbIMNOJIHAETCS Mpo-
€KT, HavMeHOoBaHWe TeMbl; aMUInI, UHULMANIbLI U NOANUCL CTyAeHTa; da-
MUSIMIO, MHULMAMbI M NOANUCL PYKOBOAWTENS KypCOBOro npoekTta. Ha nep-
BOW CTpaHWLE TEXHOMNOMMYECKON YacTu AMMIIOMHOMO MPOEKTa AO/MKEH ObliTb
BbICOKWIA LUTAM.

MosicHMTENbHAs 3anucka Ao/mKHa ObiTb KpaTKoM, HO MocnefoBa-
TENbHO OTpaXkaTb BCe pa3aenbl (CM. Tabn.6.1). Ana unaocTpaummn msnarae-
MOro MaTepuana Hy>XHO NpUBOAUTb rpacvKu, CXEMbl, 3CKM3bl, Tabnuupbl U
¢doTorpacmn. PacueTbl AOMKHBI CONPOBOXAATLCA CCbUIKAMU Ha UCTOYHMKM,
B TOM 4uCne UTepaTypy, U3 KOTOPbIX 3aMMCTBOBaHbI (hopMysbl, KO3 hULK-
€HTbI, (PU3NKO-MEXaHMUYECKME CBOMCTBA MaTepUasnoB W Apyrue AaHHbIe.

MosicHMTENbHAs 3anmncka AoHKHa AOMNOJIHATL TO, YTO NPEACTaB/eHO
Ha 3CKM3ax M YepTexax, a He nepeckasbiBaTb 3TOT MaTepuan. Hanpumep,
MNOSICHSIS onepauuio MexaHuyecko 06paboTKM, Masio ckasaTb, YTO OHA Bbl-
MOJIHSIETCA HA KAKOM-TO CTaHKE WM B KAYecTBEe YCTAHOBOYHOW 6asbl MCMOMb-
3yeTCsl Kakas-To NOBEPXHOCTb. Bce 3To BUAHO M3 3CKM3a. BaKHO 06BbSICHUTD,
noyemy BblOpaHbl 3TOT CTAHOK WM 6a30Basi MOBEPXHOCTb. STOT MPUMHUMM
[O/DKEH 6bITb BblAepyKaH Mo BCEN 3anucke.

Cnncok NUTepaTypbl AC/MKEH BKIOYATb TOSIbKO T€ UCTOYHWMKM, KO-
TOpble UCMOJIb30BaHbI NpK paboTe Had MPOEKTOM.

Mpadunyeckas YacTb KypcoBOro MpoekTa M TEXHONOrMYECKon Yactu
OVMNNIOMHOTO NPOEKTa BbLIMOSHAETCS Ha 4YeTbipex MNpPeAMETHbIX JIUCTax
(Tabn.6.2).

Tabnuua 6.2
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Ipachmueckas yactb

KypcoBoit npoekT no TCXM

TexHonornyeckast 4actb
AUNIOMHOro NpoekKTa

1. Pabouwnit uepTtex CE.

2.* PaspaboTka U aHanu3 BapWaHTOB
cxem cbopku CE.

3.* KapTa Hanagok MexaHu4eckon o6-
paboTku getanu.

4. MpucnocobneHve Ans MexaHU4eckon
06paboTku.

1.* Pa3paboTka 1 aHanu3 BapMaHTOB CXeM
c6opku CE, ycoBepLUEHCTBOBaHHOW B Mpo-
Liecce AMMIOMHOMO NPOEKTUPOBAHUS.

2.% Dcku3bl COOPOYHBIX Onepauuin  yco-
BeplueHcTBoBaHHoW CE.

3. Tpadmuyeckass wnnCTpaums pacyeta
pa3MepHoN Lenu.

4. MNpucnocobnexnve ans cbopku, perynm-
POBKM UM UCMbITAHUS U3Zenus.

5. MnannpoBka y4vacTtka cbopku CE.
6.* Scku3bl c6opoyHbIX onepauuit CE.

5. NMnaHnpoBka MexaHoCbOpOYHOro Liexa.

BbinonHeHWe NUCTOB, OTMEYEHHbIX «*», 06a3aTenbHO. OcTanbHble
JICTbl Ha3Ha4aeT pyKoBoAUTENb NpoekTa. padmyeckas 4YacTb BbIMOMHSET-
csa B cooteetcTBuM ¢ ECKI 1 ctaHgaptoM npeanpustua CTM-2001 Ha nuc-
Tax opmarta Al (841x597).

DCKM3bl HaNaZOK Ha MexaHundeckyto obpaboTky aetanu u cbopou-
HbIX OMepauuit BbIMOMHSIIOT B NMPOM3BOJIbHOM, HO MOCTOSIHHOM MacluTabe B
TEXHOJIOrMYEeCKON nocneaoBaTenbHoCTH (Npun.12, 14). MipeHTuuHble onepa-
umm (4epHoBasi U uucToBasi 0bpaboTka) MOXHO AybnnpoBaTb, AOCTAaTOYHO
YKa3aTb COOTBETCTBYHOLUME TEXHOIOrMYeckne nepexoas! (onepauum).

Ba3upyoLume NOBEPXHOCTU U NPUCTIOCOBNEHMS B KQXXAOW YCTaHOB-
K€ MOKa3blBalOT YCNIOBHbIMM 0603HaueHmsimmn (FTOCT 3.1107-81), a obpabo-
TaHHble Ha AaHHON onepauun (Nepexoae) MOBEPXHOCTU CrieayeT BblAeNsTh
LIBETOM MW TOSLUMHOW NIMHUM. Ha 3ckm3ax 0bsi3aTeslbHO YKasbiBaKOTCS: WH-
CTPYMEHT B KOHLE CBOero pabouero xofa; xapakrep W HanpasneHue [Bu-
XKEHUSI MHCTPYMEHTa W 3arOTOBKW; pa3Mepbl W LLepPOXOBaTOCTb MOCE KaX-
Lol U3 06paboTok. HekoTopble NOAPOBHOCTU KOHCTPYKUMK AeTanu (He CBsi-
3aHHble ¢ 0b6paboTkoi, 6a3npoBaHMEM, 3aKpenieHMeM) MOXKHO onycTuUTb. Mo
KaXKAOMy TEeXHOMOrM4eckoMy Mepexofy YKasblBalOT PeXuMbl pe3aHus (rny-
6uHa, CKOpOCTb pe3aHus, nogaya), OPUEHTUPYSCb Ha CNpPaBOYHbIE AaHHbIE
[89].

B maTepuanax, oTpaxalomx TEXHOMOorMYeckme npouecchl cbopku,
Heobx0aMMO y4ecTb BCe onepaumm cbopku 1 KOHTPOSi, BKIOYas TpPaHCMop-
TUPOBaHWe, MOKKY, 6anaHCMpPOBKY, KOHCEPBALMIO U T.4. B KoMMeHTapumsix k
BapuaHTaM cxeM c60pkM HeOBX0AMMO yKa3biBaTb OCOBEHHOCTU COeanHEHUS
feTanei, obopyfoBaHWE U PEXMUM CBapKW, CrOCObbl LIEHTPUPOBaHMUS, YCu-
NMe 3aTsKKM pe3bb0BOro CoeauHeHUs, XapakTep NOCaAKU NOALWMIHUKOB U
T.A. [na HarnagHoCTM JonyckaeTcs oTobpaxkaTb LUBETHbIM KapaHAALLIOM
3NEeMEHTbI, NMPUCOeAVHSIEMbIE B KaXkaoM onepauun.
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SCKM3bl HANAAOK U C60pOHHbIX onepaumﬁ AOJDKHbI COMPOBOXAaTbCA
OonucaHneM, B KOTOPOM COAEPXKUTCA Ha3BaHUE onepau,mﬁ N TEXHONIOIrM4YecKo-
ro nepexoaa, AaHHblE O CpeaACTBaX TEXHOJIOMYECKOro OCHalleHus, onepa-
TUBHOE BpPEMS.

6.2. Cnyxe6HOoe Ha3HauyeHue
M KOHCTPYKTUBHO-TEXHUUYECKNE 0CO6E€HHOCTU nspenus
(CE n ee OCHOBHbIX fieTanemn)

MosicHMTenbHas 3anucka HayvHaeTCs BBEAEHWMEM, OCHOBHOE CO-
aepxxaHue Kotoporo pernameHTupyetca [OCT 2.106-95. BsepgeHue
00s13aTe/IbHO  A0MKHO  ObiTb  NOMMYECKM CBS3aHO C  TEMOW  MpoekTa,
060CHOBaHMEM ee BaXXHOCTM N aKTyaslbHOCTU.

B BBEAEeHUM HeObXOAMMO OTMETUTb OCOBEHHOCTU CENbCKOXO3SINCT-
BEHHbIX MalUWH, OKAa3blBAIOWMX BAUSHUE HA XapaKTep WX W3rOTOBNEHMS,
TpeboBaHUS K HaAEXHOCTM, B3aMMO3AMEHSIEMOCTH, YHUPMKaLMKM, 3alumTe
NMoBEPXHOCTHOMO Cnosi AeTaneit. CneayeT MokasaTb, 3a CYET KakKux Mepo-
NpUSTUIA MOXHO MOBBICUTb KAYeCTBO M TOYHOCTb M3rOTOBJIEHUS MPOAYKLMM
6e3 3HauUMTENBLHOro NOBbILLIEHUS ee Ce6ecTOMMOCTY.

Mo cnyxebHbiM Ha3Ha4YeHWeM MOHMMAIOT Uenb, ANS AOCTWDKEHWS
KOTOPOM WCMONb3yeTcs u3aenue. 3aecb e HeobxoauMo ykasaTb BCe [0-
NOMHUTENbHbIE  YCIOBUMS U TpeboBaHMS, KOTOpble  KOHKPETU3MPYIOT
cnyxebHoe  Ha3HaueHue:  nepejaBaeMasl  dHeEpPrusi;  HaAEeXHOCTb;
NoABEPXEHHOCTb abpasvBHOMY M3HOCY; TpPeboBaHUS K BHELUHEMY BWAY;
6e30onacHocT paboTbl; yao6CTBY 06CyXMBaHWS U PEMOHTA; KO3(MdOUUNEHTY
MonesHoro AencTsusi; HeobxoaumocTu cMasku. Mpu 3ToM HeobxoauMmo
CTPEMUTLCS K KONMYECTBEHHOMY BbIPAXKEHMIO 3TUX XapaKTEPUCTUK C YYETOM
[IOMYCKOB Ha HUX. MOryT NpnBOAMTBLCA U KAYECTBEHHbIE NOKasaTenu.

Mpu onucaHuM KOHCTPYKUMM MPOEKTUpYeMOro obbekTa MCnonb3y-
I0TCS €ro YepTex u cneumdukaums. YkasblBaeTcs CoCTaB, B3auMHas dukca-
UMsi M pacrnosfioxXeHue YacTen naaenus. Heobxoanmo nokasatb, kak B3auMo-
[eNCTBYIOT 3TU YacTu NpW BbIMOJIHEHUM CBOEr0 CyXeBHOro HasHayeHus,
KakMM 06pa3oM BbIMOMHSATCA BO3MOXHbIE perynupoBku. OaHOBPEMEHHO
cnepyeT ykasblBaTb (PYHKUMOHANbHOE Ha3HaYeHue feTaneit usaenus, 4to B
[lanbHelileM NOo3BOSUT OLEHUTb UX TEXHOMOMMYHOCTb. [N 3TOro npeaga-
pUTENbHO MOBEPXHOCTU 3aaHHOMN AeTann HYMEPYHOTCS U BbIAENSIIOTCS Te U3
HMX, KOTOpPblE MMEIOT peluaollee 3HaYeHVe AnS BbIMOSIHEHUS CBOErO Chy-
»ebHOro HasHayeHus. ocne 3Toro JaeTcst KpaTkoe OnucaHWe YCioBUi pa-
60Tbl geTanu 1 3aKo4eHne 0 NPaBUIbHOCTU BbIbOpa KOHCTPYKTOPOM MaTte-
prana u BO3MOXHOCTM ero 3aMeHbl [37]. Kpome 3TOr0 MpOEKTaHT MOXET
NPeAnoXnTb TEXHUYECKOE pELLEHME MO CHWDKEHWUIO MaTepUanoeMKOCTN ae-
Tanu, HanpuMmep, 3a CYET NMPUMEHEeHUs KanuMbpoBaHHOrO npokaTa BMECTO
ropsiyeKaTaHoro, WCMosb30BaHMS HaMMaBKM Ha OTAENbHbIX MOBEPXHOCTSX
feTanu u T.4.
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[anee cnepyeT npoaHanu3vpoBaTb TexHWdeckue TpeboBaHusa K
HOPMbI TOYHOCTW, MpeabsBiseMble kK 06bekTy pa3paboTku. OBbIMHO TEXHM-
yeckue TpeboBaHWUS MMEKOT OnucaTenbHbI XapakTep. Hanpumep:

- 3Be3404Ka A0MKHA CBOHOAHO U MNABHO BpalLaThCs OT PYKM.

- JlonacTtv BEHTUNATOPA He AO/DKHbI 3a4€BaTb €ro KoXyX.

HopMbl TOYHOCTM BbIP@XAOTCA KONIMYECTBEHHO. Harpumep:

- MoMeHT 3aTshkku raviku M 14 B npegenax 80-90 Hwm.

- PapgnanbHoe 6ueHne 3ybbeB 3BE3A0YKM HEe AOSHKHO MpeBbIlaTh
0,5MMuT.A

CBSA3b TEXHUYECKUX YCMIOBUN U Cy»XeBHOro HasHayeHWsi OCHOBbI-
BaeTCs Ha:

- CYLLEeCTBOBaHUM aHaNUTUYECKUX 3aBUCUMOCTEN;

- 3KCrepUMEHTasIbHbIX UCCNIEAOBaHUSX;

- CYX[EHUSIX JIOMMYECKOro XapaKTepa, BblTEKAOWMX U3 OnblTa KOH-
CTPYMPOBaHUs 1 3KCJTyaTaLmMM aHanornyHbIX U3nenuin;

- 06LEeNPUHATBLIX, TPAANLMOHHBIX PELLEHUSX, BbITEKAIoLWMUX U3 Tpe-
60BaHWIA TEXHUYECKOW 3CTETUKM, KOHKYPEHTHOW CMOCOBHOCTW u3penvii u
T.M0.

Mpyu onuCaHWM BbilLEyKa3aHHbLIX CBSI3e MPOEKTaHT A0/DKEeH noa-
po6HO yka3biBaTb NOCNEACTBUS, K KOTOPbIM MOXET NPUBECTU HEBLINOHEHME
KaKoro-nubo TEXHWYECKOro ycnoBws. Harpumep, oTcyTcTBUME CBOGOAHOMO
BpALLEHWUs 3BE3[J0YKN MOXET MPUBECTU K Meperpesy W MOBbILLEHHOMY WU3HO-
Cy MOAWMWMNHUKA, T.e. CHU3WUTb pecypc u paboTocnocobHoCcTb nepedayn. Mo-
MEHT 3aTshKKM raiku M 14 He MoXeT 6biTb MeHbLue 80 HM, Tak Kak 3To npu-
BELIET K ee OTBMHYMBAHMIO Npu BMbpauuu, a 6onble 90 HM — BbI3BaTh CMs-
Tue pe3bbbl Npu 3aTHKKE.

PaguanbHoe 6ueHue, oceBoe CMelleHre 1M Nepekoc 3Be3Ao4eK Len-
Hol nepepaumn onpegenstorca no MOCT 23.2.44-80 1 3aBUCST OT MX FrEOMET-
pvn 1 KMHEMATUKK nepefayun. MNoBbIlEHHbIE 3HAYEHUS 3TUX HOPM TOYHOCTH
NPUBOASAT K AOMOSHUTENbHBIM HArpy3kaM Ha 3y6bsl, NMOBbLILLEHHOMY WM3HOCY U
JaXke COCKaKMBAHUIO Lierni.

B KoHuUe 3Toro pasaena HeobxoaMMO OLEHUTb AOCTATOYHOCTb TeX-
HUYEeCKMX TPeboBaHWA U HOPM TOYHOCTW, CHOPMYNMPOBAHHBLIX B 3aBOACKUX
[OKyMeHTaXx.
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6.3. TexHONornuecKkuii NPoLEecc N3roToBJIEHUSA
AeTanu, 3alaHHOM B NpoeKkTe

6.3.1. Bbi6op BapuaHTa Nosly4YeHns 3aroToBKW Anst AeTanm

3aroToBka siBnsieTcst nonyhabpukaToM, KOTOpPbIM UCTMONb3yeTcs Ans
W3rOTOB/IEHWSI AETanu MyTeM MexaHW4eckoW U Tepmuyecko 06paboTok,
HaHeCeHns 3aLUMTHO-AEKOPATUBHOIO MOKPLITUS UK ApyruM crnocobom [35,
40]. Bbibop 3aroTOBKM — TBOPYECKMIA NPOLECC, OCHOBAHHbLIA Ha 3HAHUAX U
KpYro3ope UHXeHepa 1 BO3MOXXHOCTSX NMPOM3BOACTBA.
B pasgene HeobxoauMO yka3aTb HE MEHee TPex BapuaHTOB 3aroTo-
BOK C y4eToM cnocoba mx U3roTOBIEHUS U UCMONb3yeMOro Matepuana. Ha-
rpuMep, BO3MOXHbI HE MeHee eBATN BapuUaHTOB U3rOTOB/IEHNS LLUKUBA K-
HopeMeHHOM nepefaun (Tabn.6.3), MpWXMM pexyluero annapata MOXeT
6bITb MONy4YeH oTnmBkon M3 CY 15, WTaMNoBKOM M3 SIMCTOBOrO MaTepuana
CT.3 v WTamMnocBapKkom; 3Be3aouka LenHomn nepefaym MoXeT 6biTb nosy-
yeHa NUTbEM U3 MOAUMMUMPOBAHHOrO YyryHa, LUTAMMOBKOM W3 fMCTa
CT1.65T, nokoBkou u3 CT.45 1 paxe u3 MeTaniokepamMmmkm.
Tabnuua 6.3
PekoMeHayeMble Mapku MaTepUasnoB At AeTanen TMna WKUBOB

OcHoBHbIe (haKTopbl, ONpeaensio-
wme Bbibop MaTepunana
MaKCMMaJIbHO MaKC1MasibHO HanmeHoBaHMe 1 Mapka MpuMeyaHue
gornyctumasi AONyCTUMBIN MaTtepuana
OKpYXXHasi CKo- Hapy>Hbl Ana-
pocTb, M/C METp, MM
1 2 3 4
[o 350 Cepblit yyryH CH 15 TonwwmHa CTeHku
8-15 MM. HeBbl-
cokne TpeboBsa-
[o 30 HUS K W3HOCO-
CTOMKOCTU
[o 500 Cepblit yyryH CH 18 TonwwmHa CTeHKu
8-25 MM
Csbiwe 30 Mo 500 MoanduumnpoBaHHble -
fio 45 YyryHbl
( 0,=300-400 MMa),
CTaNbHble
OT/IMBKM 13 15 J1
Cr.3 O6opapl, Auckm,
crnvubl
Mo 60 Cebiwe 500 CpepaHeyrnepoaucTble Crynuupl, cBap-
cranu Hble u cbopou-
Hbl€ LKWBbI
OkoH4aHue Tabn. 6.3
1 | 2 3 | 4 |
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Cablwe 60 [o 350 HemeTannuyeckme marte- -
fo 80 pvanst:
TECKTONNUT, BOJIOKHUT
Cebiwe 80 [o 500 ANOMUHMEBBIE OTnnBKK nnm
o 100 cnnasbl: AJ19 3arotoeku, obpa-
Cs.500 AnOMUHUEBbIE 60oTaHHbIE  pe3a-
cnnasbl: AJ14 HUeM

3aroToBKOM CTYMEH4YaToro Bajla MOXET 6biTb KpYriblii COPTOBOM
NpoKaT U3 Ka4yecTBEeHHOW cTanu, nokoska u3 CT. 20 unm Ct. 45 ¢ nocne-
AytoLlei XMMUKO-TepMUYeckor o0bpaboTkoi. Mpy aHanuse 3TUX BapuaHTOB
HeobXO0AMMO  Y4YMTbIBaTb  OrpaHUYEHUs, CBSI3aHHble C  XapaKTepoM
NpOW3BOACTBA, COOTBETCTBMSI BbIOpPAHHOrO MaTepuasna Cnocoby nosyyeHus
3aroToBKM, a Takke CNy>Ke6HOMY Ha3HaAYeHW0 M KOHGUrypaumu peranv
[35]. Cneagyetr Takke onpeaennTb OCHOBHbIE TEXHMKO-3KOHOMMUYECKME
nokasarenu (TpyaosaTpaTbl M MaTepuanioeMKOCTb) MO  BbllleyKa3aHHbIM
BapUaHTBEIMYMHY TPYA03aTpPaT MOXHO OLEHWUTb SMMUPUYECKON 3aBUCMMO-
cTbto [90]

— q

t, =k am?,
rae t, - oxuaaeMmasl TPyAOEMKOCTb M3TOTOB/EHUS AETAnM B HOpMO-yacax;
k- KO3(hULMEHT, yunTbIBAlOWMIA MacluTab MpOM3BOACTBA; M, -
Macca AeTanu, Kr; a,q - KO3DPUUMEHTbI, YUUTbIBAIOWME BUSHUE
MaTepuana, Cnocoba M3roTOBNIEHUS| W [pyrve XapaKTepuUCTUKM

(Tabn.6.4).
Tabnvua 6.4
3HayeHne NOCTOSAHHbIX a W q and p,eTaneﬁ Pa3nn4yHbIX BUAOB
Bua MeToa MaTepuan XapakTe- KoadduumeHTbl
obpa- n3rotosne- n BUA pucTUKa
60TKM HUS 3aroToBKku KOHCTpYK- a q
umm
1 2 3 4 5 6
InTble MalumHHas Cepvlit uyryH | MpocTble 0,029 0,65
¢opmMoBka CnoxHble 0,045 0,58
no mMetannu-
HECKUM KoBkui1 uyryH | MpocTble 0,047 0,72
MoAenam CnoxHble 0,058 0,66
CranbHoe MpocTble 0,031 0,70
nnTbe CnoxHeble 0,050 0,65
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OkOH4YaHue Tabn.6.4

1 2 3 4 5 6
LLtamno- lopsiyas lopsiuekaTa- | lNpocTble 0,029 | 0,60
BaHHblE o6beMHas Has CTanb CnoxHoble 0,058 | 0,44
LUTaMMNOBKa
lopsiyas MpocTble 0,012 | 0,30
rnbka CnoxHeble 0,024 | 0,43
XonogHas ToHKuUI Mnockne,  nonyyae- | 0,005 | 0,03
LUTaMMNOBKa JncT, Mble BblpybKoWi
5<4 MM
ToncTbiv 0,026 | 0,33
JncT,
S >4 MM
JluctoBoi Monble, nonyyaemble | 0,021 | 0,51
npokat BbITSHKKOM
TaHyTble MNMonyyaemble Bbicag- | 0,014 | 0,47
KO
Mopsep-| O6paboTka Nntble BTynku, aucku 0,044 | 0,53
ralowm- | Ha MeTanso- 3aroToBKM KopnycHble crioXxHble 0,082 | 0,74
ecs pexyLmx (MalwmHHas | KopnycHble npocTble 0,055 | 0,34
MexaHm- CTaHKax ¢opmoBka LllectepHu u 3Be3goy- | 0,077 | 0,68
yeckou no MeTafm- | gy
obpabot- HeCKUM Pbluaryt 1 BUSK 0,025 | 0,20
Ke Moaesnsm)
3aroToBKu, Banbl cTyneH4yaTble 0,276 | 0,70
nony4yaemble | Banbl wnuuesble u | 0,139 | 0,59
06BEMHOM Basibl LIECTEPHM
WITAMNOBKOW | BTynku v AnCKM 0,130 | 0,37
LLlectepHu u 3Be3go4y- | 0,178 | 0,38
KM
LaTyHbl 1 kpectoBu- | 0,244 | 0,74
Hbl
Pbiyaru 0,119 | 0,53
lopsiuekaTta- | Banbl ctynenyatole | 0,070 | 0,40
HbI NpokaT | npocTble
Banbl cTynenyatble | 0,100 | 0,40
CIIOXHble
XonogHoTa- | Banbl 0,045 | 0,58
HyTbl€ 3aro-
TOBKM

KoadbduumneHT ncnonb3oBaHus MaTepuana MOXHO OLUEHUTb C Mo-
mMowbo Tabn.6.5. B obwelt CTOMMOCTM MNpOAYKUMM  MALUMHOCTPOEHUS
yOEenbHbIM BeC 3aTpaT Ha MaTtepuwan cocTtaBnser 50-80%. [oaToMy B
CEPUIAHOM MPOU3BOACTBE AJISl CHDKEHWSI MaTEPUANIOEMKOCTU U YMEHbLIEHUS
obbeMa ne3BuiiHOM 06paboTkn KO3(DULMEHT MCMONL30BaHUS MaTepuana
JosmkeH npesblwatb 70-75%.
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Tabnuua 6.5

CpefHuii ko3 hULMEHT UCMOSb30BaHUA MaTeprana
Npy M3roTOBNIEHUMN [ETANEN CESTbCKOXO3AWCTBEHHbIX MaLLWH

Mokazatenu MeTop nony4yexus MexaHunyeckas obpaboTtka
feTanen OTCYTCTBYET | 4YacTu4Hasi | nonHas
JnTble getanu MaluvHHas dop- 0,50-0,70 0,37-0,53
MOBKa Mo MeTan-
JIMYECKUM MoAensM
[Oetann, nony- O6beMHas WwTam- 0,77-0,83 0,50-0,67 0,40-0,52
YaeMble 06beM- NnoBKa Ha MonoTax
HOW LUTAMMOBKOM lopsiyast rnbka 0,90-0,95 0,87-0,90 -
[etanu, wram- LLItamnoBka 13 0,80-0,87 0,77-0,83 -
nyemble U3 ucra TOJICTOrO JINCTa,
(mManooTtxoaHas u S >4 MM
besoTxopHas LLItamnoBka 13 0,83-0,90 - -
WTamnoeka) TOHKOrO JINCTa,
S <4 MM
[etanu u3 npo- l'opsayekaTaHble 0,87-0,95 0,77-0,87 0,62-0,68
KkaTa XONOAHOTSHYThIE 0,95-0,97 0,90-0,945 -

MNocne BbI60pa 3aroToBKM A0/MKHA 6biTb NOMHas OnpeaeneHHoCTb B
Ha3Ha4yeHun Matepuana, cnocoba Nnony4yeHnsa 3aroTtoBKW, HeobxoanMocTH
TepMOO6pa6OTKM, BENMMNUMHE NUTEMHBIX WK LITAMMNOBOYHbIX YKOHOB U pa-
ANyCOB, CTENEHU €€ NOArOTOBKU K MexaHU4eckom o6pa60TKe nnn K c6op|<e.

6.3.2. dopMMpoBaHMe onepaumin MexaHU4YeCKoM
N XMMUKO-TEepMUYECKon 06paboTok

Orniepayusi — 3T0 3aKOHYEHHast YacTb TEXHOMOMMYECKOro npoLecca,
KOTOpas BbIMOJIHAETCS Ha OAHOM paboyeM Mecte. MosTomy npu dopmmpo-
BaHMX oOrnepaumMm OLHOBPEMEHHO YCTaHaBAMBaeTcs BuA 060pynoBaHus,
KOTOpbIAi  OMpefensieT  Ha3BaHWe  onepauuu: «wnndoBanbHasn»,
«pe3epHas», «CTporanbHas» u T.A.

TexHonornyeckui nepexoq — 3TO 3aKOHUYEHHasi YacTb onepaumu,
KOTOPAsi XapaKTepu3yeTCsl MOCTOSIHCTBOM MPUMEHSIEMbIX WHCTPYMEHTOB U
NoBEPXHOCTE, 06pa30BaHHbIX Npu MexobpaboTke unu cbopke. TexHoMoru-
yeckuii nepexod opMynupyeTcst B MOBEUTENbHOM HAK/OHEHWUM, Hanpu-
mep:

- «MepeBepHyTb 3aroToBKy Ha 180° 1 ycTaHOBUTL B 3-KynaukoBblif
naTpoH»;

- «TounTb NOBEPXHOCTb

poxoBaTocTn +/ Ra25 »;
- «3aKpenuTb KpbILWKY TpeMst 6ontamm M8x20 c waibamm 8H65M.

[0 32 MM Ha anvHe 100 MM npw we-
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Kaxxpolt onepaumn npucBamBaeTcst Homep: 005, 010, 017, 120 u
T.4. TexHonorm4eckoMy nepexoay npyMcBanBaeTCs HOMEp BHyTpUY onepaumu:
1, 2, 3, ... 6e3 nponyckos.

MocnenoBaTeNbHOCTL ONepauUmii Ao/MKHa 0becneynTb SKOHOMUYe-
CKW LenecoobpasHblii NMepexoa OT 3aroToBKM K AeTanu. [locnegoBaTtenb-
HOCTb 06paboTKM 3aBUCKUT OT BMAa aetamm [33, 52].

BHauane obpabaTbiBatOT NOBEPXHOCTH, KOTOPbIE SBNSOTCA 6azamm
ANS AanbHenlwelt 06paboTKM: LIEHTPOBbIE OTBEPCTUS; BHYTPEHHME MOBEPX-
HOCTW BTYNOK; MIOCKME MOBEPXHOCTU U T.A4. [NS NOBbIWEHUS TOYHOCTM W3-
rOTOB/IEHNS XXENaTeNbHO, YTOObI 3TN MOBEPXHOCTU ABMS/IMCL TaKXKe KOHCT-
pYKTOpPCKMMM 6asaMu, OTHOCWUTENBHO KOTOPbIX 3aAaHo MnosoxeHve 6onb-
LUMHCTBA APYrMX NOBEPXHOCTEN AeTaNu.

Banbl ¥ Ock MOryT 6biTb xectkumi (L/D <10) n HexecTkumm

(L/D > 10), roe L - gnvHa Bana; D - AvaMeTp ero B CpedHen yacTw.

Xectkune Banbl MOryT obpabaThiBaTbCsl Ha TOKapHbIX CTaHKax B MaTpoOHax u
B LeHTpax. HexecTkne TpebylT [AOMOMHUTENBHOMO NMPUMEHEHUSI MOABUX-
HbIX M/ HEMOABMXKHbIX JIIOHETOB. M3roToBNEHWE BaSIOB U3 KPYT/bIX NPYTKOB
Yallle BCEro BKIOYAET Cefytolme Tarnbi:

1) npaBka Ha NPaBWIbHO KaNMOPOBOYHBIX MaLIMHAX;

2) Hape3aHWe 3aroTOBOK Ha MPEecC-HOXHMULLAX, HOXOBOYHbIX, dpe-
3€pHO-0TPE3HbIX U APYruX CTaHKax;

3) noapesaHve 06oMx TOPLOB U LIEHTPOBaHWE 3aroToBKW Ha dpe-
3€PHO-LIEHTPOBAIbHbIX CTaHKaX;

4) yepHOBOE M YNCTOBOE O6TauMBaHNE Ha TOKAPHbIX CTaHKax, MHO-
rOLMMHAENbHBIX, MHOrOPEe3LOBbLIX MOlyaBToOMaTax WM rMapoKONMpoBaib-
HbIX MOJlyaBTOMaTax;

5) obpa3oBaHue LWNOHOYHBIX NMA30B NMPOU3BOAMTCS HAa YHUBEPCASb-
HbIX TOPWU30HTaNIbHO-(PPEe3epHbIX CTAHKAX AMCKOBLIMW (pe3amu; Ha Lwno-
HOYHO-(DpE3EepPHbIX CTaHKax KOHLUEBOM (pe30i MasTHWUKOBLIM CMOCOHOM;
wnuiueBble  3ybbs  monyyaloT  (pesepoBaHMEM € MOCSIEAYHOLWMM
LWMOBaHMEM MMM XONOAHBIM HaKaTbIBaHWEM;

6) CBEpNIEHNE OTBEPCTUIA;

7) Hape3aHue pe3bbbl. B cepuifHOM M MaccoBOM MpPOM3BOACTBAX
pe3bbbl CpeaHel TOYHOCTU (6g,6h,6H ) MoJslyyaloT Ha pe3bBoTOKapHbIX
unM  pe3bbOoHape3HbIX  MONyaBTOMaTax; MeHee  TO4Hble  pe3bbbl
(8g,8h,7H ,7G) - Ha pe3bbotpesepHbIX U TOKAPHO-PEBOSILBEPHbIX MOJY-
aBTOMaTax. B MenkocepuinHOM MpOW3BOACTBE WCMOMb3YHOTCS TOKApHO-
BMHTOPE3HbIE CTaHKW;

8) Tepmnyeckas obpaboTka;

9) uuctosoe wnudoBaHKe LLeeK.

Mpu 0bpaboTke BTYNOK U3 LUTYYHbIX MOJIbIX 3ar0TOBOK (MOKOBKM,
Tpy6bl) LenecoobpasHa Takas NoceoBaTe/IbHOCTb:
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1) 3eHkepoBaHue n ynctoBasi ob6paboTka OTBEpPCTUS, noape3aHue
Topua u cHaTue dacok. Mpn HeobxoaAMMOCTM NpOTSKKa (NPOLUMBKA) LWMLe-
BOW MOBEPXHOCTY;

2) 4YepHOBOE WM YMCTOBOE OOTauYMBAHME HAPYXXHOW MOBEPXHOCTH,
obpaboTka bypTa, NPOTOYKa KaHaBOK U Ap.;

3) cBepneHve BTOPOCTEMEHHbLIX OTBEPCTWI, KaHABOK, Hape3aHue
pe3bbbl 1 ap.

Bbllweyka3aHHble onepaummn BbIMOMHSAIOT Ha CheumanbHbIX CTaHKax
(cBepnunbHbIX, MPOTSKHBIX, BHYTPULLAMGDOBANbLHLIX U Ap.) UM Ha YHUBEp-
CanbHbIX TOKAPHbIX, PEBOSIbBEPHBIX, MHOMOLINUHAENbHBLIX NOSlyaBTOMaTax u
ap.

O6paboTka BTYNOK U3 NPYTKOB OBbIYHO BLIMOSHAETCS C OAHOMO YyC-
TQHOBA Ha TOKAPHO-PEBOMIbBEPHOM CTaHKE WM aBTOMaTe B Crefytolem
nopsake:

- noapeska Topua;

- nogjadya npyTka Ao yrnopa;

- 3aLEeHTPOBKa NoA CBEPIEHNE;

- CBEp/IeHNe OTBEPCTHS;

- YepHOBOE M UnCToBOE O6TauMBaHve;

- CHATWe acok;

- pasBepTbiBaHWE OTBEPCTUS;

- OTpes3ka.

KOHCTpYKTMBHOW OCOGEHHOCTBLIO LUECTEPEH, 3BE3/0YEK, LUKMBOB,
[MCKOB, MAxOBWKOB SIBNSIETCS OTHOLUEHWE TOMLWMHbLI K AMAMETPy MeHblue
0,5. 3aroToBKaMn 3TUX AeTanei CnyxaT OT/MBKW, LUTaMMOBKW, KPYrbld U
NICTOBOW MpokaT. [eTanu 3Toro knacca MMeloT obLlyto cxeMy obpaboTku:
BHauane obpabaTbiBaeTCs LeHTpasibHoe OTBEPCTME M TOPLbl, UCNOMb3yeMble
B KayecTBe TexHonormyeckmx 6as Ha nocneaytowmx onepauusx. Janee npo-
BOASIT NPOTArMBaHWE LMMLEB WK LINOHOYHOM KaHaBKMW, MHOTrAa npeasapu-
TENbHO NPOTArMBAETCA oTBepcTUe B cTynuue. O6paboTka HapyXHbIX MNo-
BEPXHOCTEN MPOU3BOAMTCS HAa MHOrOpesLOBOM MONyaBTOMaTe Mocne ycra-
HOBKM A€Tanu Ha LuuLeson (LINOHOYHOW) onpaske. B 3aBucMOCTM OT Tuna
Npou3BOACTBa U TpebyeMoi TOUHOCTU 3ybbsi LeCTepeH nonyyatoT dhpesepo-
BaHWeM, MpoTarusaHueM, 3ybogonbneHneM, 3y60TOUEHWEM WM HaKaTblBa-
HMEM C OCEBOW WM paamanbHoi nopaven. Mpu HeobxoAMMOCTU MpOBOAST
LUEBMHroBaHWe v wnudosaHve 3ybbes.

KopnycHble aetann (KOpobkM M KpbILIKKM pefyKTOpoB, Koprnyca Bo-
[SHbIX HACOCOB W Ap.) MMEIOT CMOXHYK KOHbUrypaumio, 6onblioe 4ncno
pa3fnnyHbIX Mo opMe M pa3mMepaM MOBEPXHOCTEN M OTBEPCTUN. NS BbICO-
KOW TOYHOCTU MX 0BpaboTkM B KauyecTBe YCTaHOBOYHOM 6asbl BblGUpaloT
NNOCKOCTb CO 3HAYUTENIbHOW MPOTSXKEHHOCTLIO U ABa TEXHOMOMMUECKUX OT-
BEpCTUs Ha 3Tow 6a3e. Tunosasi cxema 06paboTky KOPMyCHOW AeTanu:

1) obpaboTka 6a30BOM MMOCKOCTU U U3rOTOBSIEHNE [ABYX TEXHOJIO-
rMYECKUX OTBEPCTUI HA BO3MOXHO 60/IbLLEM PAcCTOSIHUM APYr OT Apyra;
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2) 06paboTka OCHOBHbIX MJIOCKOCTEN M 6a30BbIX KOHCTPYKTOPCKMX
0TBEPCTUI;

3) (pe3epoBaHme BTOPOCTENEHHLIX MSIOCKOCTEN;

4) 0bpaboTka KpenexXHbiX OTBEPCTUIA.

B kayecTBe TEXHOMOrMYECKOM 6asbl MOXET ObiTb MCMOML30BAHO
KOHCTPYKTUBHOE OTBEPCTUE AOCTaTOHMHOIO AvaMeTpa.

[ns 06paboTkM KOPMYCHbIX A€Taneil MCronb3yloTcs MPOTSHKHbIE,
(ppesepHble, PacToYHble, CBEP/IUIIbHbIE YHUBEPCASIbHBIE CTAHKW U AaXe aB-
TOMaTUYECKMNE JIMHUM.

[Oetanu, AnvHa KOTOpbIX 6osiee YeM B 2 pas3a MPEeBbILLAET pasMepsbl
NMoMnepeyHoOro CEYEHNs! 1 KOTOpblE HE UMEOT (POpMy TeN BpaLLEHUs, OTHOCST
K KNaccy «HEKpYr/ble CTEPXHW». ITO pblyaru, TArK, Cepbri, BUIKK, LLATY-
Hbl, KOpOMbIcNa K apyrve. ObpabaTbiBaeMble NMOBEPXHOCTU B 3TUX AETaNsX
HE3HAYMTENbHbI 1 UMEIOT BUA, NMNIOLWWAA0K, 60BbILLEK WUN CTYMNUL C OTBEPCTH-
em.

TouyHoCcTb 06paboTkM oTtBepcTuii 6-8 IT, a LepoxoBaTOCTb
Ra=0,63—2,5 MkM. Ocoboe BHUMaHWE yOensloT B3aUMHOW TOYHOCTM

PacrosioXXeHWst OTBEPCTUI 1 HEMapanfeNbHOCTU UX OCEWA.

[eTanu knacca «HeKpyrnble cTepxHu» obpabaTbiBaloT B creayto-
Leit nocnesoBaTeNlbHOCTH:

1) uepHoBasi U uyucToBasi 06PaboOTKM OCHOBHbLIX OTBEPCTUMA M UX
TOpLIOB;

2) W3roTOB/MEHWE LINOHOYHbLIX MA30B, CBEPSIEHNE WU Apyrue BTOPO-
CTeneHHble onepauum;

3) duHuwHaa obpabotka (npu HeOH6XOAMMOCTM) OCHOBHBLIX OTBEp-
CTVI U UX TOPLIOB.

Mpu M3roToBNEHUN 6onee CNOXHbIX A€Tanel B KayecTBe NepBoW
6a3bl BbIOMPAOT MOBEPXHOCTb, KOTOpasi OCTAETCS YEPHOBOWN AaXe B KOHLUE
MexaHu4yecko 06paboTku. Mo 3Toi 6ase 06pabaTbiBaeTCs MOBEPXHOCTD,
KOTOpasl CNyXWT YCTaHOBOYHOW 6a3oii Ans OcCTanbHbIX onepauui. Takas
yucToBasi 6aza AO/MKHA MMETb TOYHOCTb B 2-3 pasa Bbllle, YEM MOBEPXHO-
CTW, KOTOpbIE NO Heli 06pabaTbiBatoTCs.

B kpaliHeM cnyyae 3aroToBKy 6a3vpytoT Ha nocneoBaTeNibHO CMe-
HsieMbIx 06paboTaHHbIX MOBEPXHOCTSAX. OTO BeAeT K HAaKOMIEHWIO MorpeLu-
HOCTel, TaK Kak HapylwaeTcs MpUHUMMN MOCTOsHCTBa 6a3. CoBnaaeHve
TEXHOJSIOTMYECKON U KOHCTPYKTOpPCKOM 6a3 obecneyvBaeT MakKCUMMasibHYHO
TOYHOCTb A€Tanu.

[Hanee, ans kaxaoi obpabaTbiBaeMOM NOBEPXHOCTM AeTanu cneay-
€T HaMeTuTb MOoCeaoBaTenbHOCTL 06paboTku. PelueHne 3TOM 3aaaum Co-
CTOWT W3 ABYX 3Tarnos:

1) No U3BECTHBIM KBANUTETY TOYHOCTU U LLIEPOXOBATOCTU KOHKPET-
HOIM NOBEPXHOCTU BbIGUPAIOT METOA KOHEUHOW 06paboTKK;

2) 6a3upysicCb Ha UCXOAHOM COCTOSIHUM 3arOTOBKM M METoAE KOHeu-
HOW 006paboTkK, YCTaHABMMBAKOT MPOMEXYTOYHble MeToabl. Mpu 3TOM wc-
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Nonb3ytoTca Tabnnubl S3KOHOMUYECKONM TOYHOCTW PasfiMyHbIX METOAOB 06pa-
60TKkM [99]. YeM ToUHee NOBEPXHOCTb, TEM Mo3aHee oHa obpabaTbiBaeTcs.

Mpu dopMUpoBaHUM TeXnpoLecca MexaHU4eckon obpaboTku aeta-
JIN XenaTesibHo FpynnuMpoBaTb OAHOTUIMHbIE YEPHOBbIE 06paboTkM OTAESb-
HbIX MOBEPXHOCTEN B ONepaLnio YepHOBOI 06paboTkm, YMCTOBbLIE 06PAbOTKK
rpynnupoBaTh B orepaummn YucToBov 06paboTku 1 T.4. Bblbop cTaHKoB, pe-
XKYLIEro MHCTPYMEHTA U MEPWUTENILHOMO MHCTPYMEHTa MPOM3BOAMTCS C yde-
TOM NPUHLMMNOB KOHUEHTpaumn n anddepeHumaumm onepaumii.

B 3aBMCMMOCTM OT BbIOPAHHOIO MPOEKTAHTOM TUMa CTaHKa MOBbI-
llEeHWEe  MpPOM3BOAMTENBHOCTM  Tpyda  OOCTUraeTcs  NPUMEHEHMEM
MHOroOpe3LOoBbIX HAaCTPOeK WM OAHOBPEMEHHON 06pabOoTKON HECKONbKMX
3arotoBo&neumnduryeckne oco6eHHOCTU B MJlaH M3roTOBNIEHWS AETanM BHO-
CUT ee XMMUKO-TepMmnyeckast obpaboTtka.

CkBo3Hasi (0bbeMHas)) 3akanka WM OTMYCK CO34AlT TBEPAOCTb

HRC < 40 (HB <390), uTo nossonseT Bectt 06paboTKy NE3BUiHbIM

WHCTPYMEHTOM, B TOM UuC/ie NPOTsHKKaMK. 3akasnky U OTNYCK Takux aetanei
yallle BCEro NPOBOAST MOC/e YepHOBOM 06paboTKM nepesn YMCTOBOWA.

XuMmnko-Tepmmyeckasl 06paboTka v 3akanka 7BY co3paloT Ha no-
BepxHocTn TBepaocte HRC > 40. Ecnu Takoi obpaboTke noasepraercst
BCSI MOBEPXHOCTb AieTanu, TO OHa OCYLLECTBSIETCS MOC/e ne3BUMHON 0bpa-
60Tkn nepen wnudosaHvem. B aetansx CXM Bbiweyka3aHHylo 06paboTky
Ha3Ha4aloT TOMbKO AN OTAENbHbLIX MOBEPXHOCTEN. Harpumep, TepMmoobpa-
60Tka HeponycTMMa Ansi pesbb. [Nns 3awmTbl NOBEPXHOCTUM OT XWUMMUKO-
TepMUYeckor 06paboTkM UX OMEAHSIOT MpU LieMeHTaumu, NpoBOAsT Jyxe-
HWe (NOKpPbLIBAKOT OI0BOM) NPW a30TUPOBAHUM WS OCTAB/ISIOT MOBbILIEHHbIE
npunycku. B nocneaHem v3 BapvaHTOB MPOBOASIT HAChbILLEHWE BCEX MOBEPX-
HOCTeW fAeTanu yrneposfoM WM a3oToM. 3aTeM CHUMAIOT paHee OCTaBlieH-
Hbl€ MOBbILLIEHHbIE MPUMYCKU BMECTE C YrIEPOAOM MM @30TOM. Ha KOHeYHow
onepauum NpoBOAST 3akasky MOBEPXHOCTEN, COXpaHMBLUMX Yrnepoa wnu
A30T. OTO HAZEXHbIN, HO TPYAOEMKMIA CNOCOD, Tak Kak 3aroTOBKY MPUXOAUT-
CSl MHOTOKpaTHO MepeMellaTb MO LiexaM 3aBofa ANl MexobpaboTku u Tep-
M0O06paboTku.

6.3.3. PacyeT pa3MepoB 3aroTOBKM C y4ETOM MpPUMNYCKOB
Ha 06paboTKy pe3aHneM 1 hOPMOU3MEHSIIOLLIMX OnepaLnii

NS nonydyeHuss AeTanu B COOTBETCTBUAM C YEPTEXOM C MOBEPXHO-
CTW 3aroTOBKM CHUMAIOT C/I0M METana — «mpunycks.

[Ans onpefeneHvs pasMepoB 3ar0TOBKM HEOBXOAMMO 3HaTb pasMe-
pbl AeTanu v obluMe NpUNycku Ha 3TW pasMepbl. ECiv noBepxHOCTbL 3aro-
TOBKM 06pabaTbiBaeTCA MOC/IEA0BATENBHO HECKOIbKO pas, TO OBLMiA npu-
nyck 6yaeT paBeH CyMMe MPUMYCKOB Mo Kaxaol onepauuu. CneayeT pasnu-
YaTb OAHOCTOPOHHUIN U ABYXCTOPOHHMIA MPUMYCKM.
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Pa3mep npunycka onpeaensieT TOYHOCTb NOJTyYeHUst pa3Mepa feTa-
NN, KayecTBo 06paboTaHHON MOBEPXHOCTM, Pacxod MeTanna B CTPYXKY,
NMPOU3BOAMTENBHOCTE U 3KOHOMWYHOCTL 06paboTku. Mpu HesoCTaToOYHOM
npunycke BO3HWMKAaeT 6pak M3-3a BbICOKOM LIEPOXOBATOCTU MOBEPXHOCTY,
0CTaTKOB AedeKTHOro Cnosi, MnorpewHocTeir opMbl AETanu WAN HU3KOW
TOYHOCTU pa3MepoB AeTanu. ONTUManbHbIA ONEPALMOHHBIN NPUMYCK NMO3BO-
NSIET ONpeaenuTb NPOMEXYTOYHbIE pa3Mepbl 3ar0TOBKM, NoaobpaTh pexy-
LMEe N MEPUTESIbHBIE MHCTPYMEHTDI.

Ha npakTuke NpuMeHsIOT ABa MOAXOAAa K OMpeaeNieHuio npunycka
npu obpaboTke 3aroToBku pesaHueM [34, 75, 79, 89]. B nepBoM BapuaHTe
(cepuitHoe NpOM3BOACTBO) BHayase ONpeaensitoT NPUMyCcKu No Kaxaon one-
pauun. Mx cymmupoBaHue Mo3BoSiSieT OnpeenvTb 06LWMiA Npunyck U B Ko-
HEYHOM CYeTe pa3Mep 3aroTOBKY.

OnepaumoHHble NPUMYCKM Ha MexaHWU4eckyro 06paboTky 3aBUCST OT
COCTOSIHWUSI 0B6pabaTbiBAEMON MOBEPXHOCTM - LLEPOXOBATOCTH, FyOWHbI Ae-
ekTHOro cnos, morpelwHocTel opMbl (KOpobreHue, KpuBM3Ha MpyTKa U
T.N.) U MNOrPeLHOCTN YCTAaHOBKM 3arOTOBKM B NpUCMOCOBIeHnU. BennunHy
npunycka MOXHO YMEHbLIUTbL 33 CYET MOBbILIEHWUS TOYHOCTW 3arOTOBKU My-
TEM ee MPaBKW, UCMOJb30BaHWS CreumanbHbIX BUAOB NUTbs (NOA4 AaBfeHW-
€M, B KOKW/Ib U T.N.), NpUMEHeHNeM 06bEMHON LUTAaMMOBKM C KannbpoBKOM,
UCMONb30BAHNEM MHAYKUMOHHOMO HarpeeBa Mpu MOJlyYEHUM 3arOTOBKU WM
LpYrux NporpeccuBHbIX MPUEMOB.

Bo BTOpOM BapuaHTe (€AMHWUYHOE M MEeNKOCEPUIMHOE MPOU3BOACT-
Ba), UCMONb3ysi creumanbHble HOPMaTVBbI, ONPesENnstoT cpasy obwumin npu-
nyck. Tak KaK ycrnosus 06paboTkn yCpeaHstoTCs, TO 0BLMI NPUNYCK OKa3bl-
BAETCS 3aBbllIEHHbIM. B AanbHelweM 3TOT Npunyck pasgensioT Ha onepa-
LIMOHHblE, OPUEHTUPYSICb Ha MPUHLMM MPOrpeccMBHOrO ybbiBaHUS No Mepe
MOBbILLEHWSI TOYHOCTU 3arOTOBKM.

Mpu pacyeTe NO NEPBOMY BapyaHTy MUHUMaNbHLIA ABYXCTOPOHHWUI
NpUNYCK, yaansieMbiit B 1 -1 onepauum,

min
2Z, ZZ(RZH +T .+ P T )'
roe RZF1 - BbICOTa HEPOBHOCTEM, BO3HMKIWIMX B (j—1) onepauum;

Tl»_l - rnybuHa pedekTHoro cnos, obpa3oBaHHOrO B onepauuu

(i —1). 370 Haknen, MMKPOTPELMHbI, 06e3yriepoXkuBaHNe, PaKoBMHDI
W T.A.; P;_; - NMOTPELIHOCTb POPMbI 3ar0TOBKM, BO3HUKLLAS B Onepa-
umn (i —1) (xopobneHme, KpuBM3Ha NpyTKa, CMeLUEHMe ock OTBep-
CTUSI MPU CBEPNEHUM U T.4.); &; - MOTPELHOCTb YCTAHOBKYW 3aroToB-

KN B -1 onepauun no npuynHe HETOYHOCTU I'IpMCI'IOCOGJ'IeHMﬂ, ae-
q)OpMaLI.MM 3aXX1Ma, U3HOCa KynaykoB U T.A4.
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B 3aBMCMMOCTY OT NPUHSATOrO TWMNa NPOU3BOACTBA CTYAEHT AOJDKEH
OMpeAenuTL pa3Mep 3aroTOBKM W OMepauMoHHbIE MPUMYCKM MO OAHOMY U3
BapWaHTOB.

Mpy hOpMOUZMEHSIIOLLMX OMEPALIMSX JIMCTOBOM LUTaMMoBKK (r1bka,
BbITSDKKA UM Ap.) B HAPYXXHbIX MOBEPXHOCTAX 3aroTOBKW BO3HWMKAIOT Hanps-
YKEHWSI PacTSHKEHMS, Ha BHYTPEHHUX MOBEPXHOCTSX HanpsKeHUs Oxatus. B
pesynbTaTe BO3HUKAET YA/MHEHWE OOHWX BOMIOKOH METasfa, COKpalleHue
Apyrvix. MoaToMy pa3Mep 3aroTOBKW OMPEAENnstoT Mo HEWTpasbHOWM MIOCKO-
CTW. [insi obneryeHnsi pacieToB KOHMUIypaumio AETaIM YCIIOBHO pasaensitoT
Ha (bparMeHTbI MPOCTO reoMeTpuUyeckoit hopMbl.

[iMHa 3aroTOBKW THYTOW AETanu paBHa PasBEpPHYTOW ANMHE ee

HeWTpanbHOM JIMHUM
m k
L=+ Z
P i 0
-1 180" 75

rpe m - 4ucno I'IpﬂMOJ'IMHel‘;IHbIX Y4aCTKOB Ha AeTanu,; ll. - ONWHbI 3TUX Np4a-

MOJMHElHbIX ydacTkos; & ;5 R j - COOTBETCTBEHHO Yro/ 1 paguyc no
HEUTPaNbHON JIMHUM U30MHYTLIX YY4aCTKOB;, k - UWC/IO KPUBOJSIMHEW-

HbIX YYaCTKOB Ha AeTanu.
Ans UMNMHAPUYECKON AeTanu, NONYyYEHHOW BbITSHIKKOM, 3aroTOBKOW

aBnsierca kpyr. Ero anameTtp D3 onpeaendeTcda n3 ycnosms paBeHCTBa cpe-
[VHHOM NOBEPXHOCTU roToBOW Aetanu F() M 3aroToBku. M3 ycnosus ux pa-
BEHCTBA

nonyymm

D, ~113F, =1

raoe F/. - nnowaau oTAENbHbIX 3M1EMEHTAPHbIX Y4aCTKOB AETaNU; 71 - 4YUC/0

TaKUX y4acCTKOB.
HaanMep, ansa LI,MJ'IMH,U,pW—leCKOﬁ Aetann ¢ AHOM AUNaMETp M0CKoM
3aroToBKku

D,=+D’ +4DH ,

raoe D - oMameTp AeTanu No HenTpanbHon nuHuM; H - BbicoTa Aetanu.
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Pasmep NMoOCKOW 3aroTOBKWM MHOrAa yBenuMuMBaloT Ha 1-2%, ecnu
TpebyeTca obpe3ka AeTanu No KOHTYpY.

6.4. KauecTrBeHHbI aHAa/IM3 U KOJINYECTBEHHas OLeHKa
TEXHOJIOFMYHOCTN 06beKTa NPOEKTUPOBAHUA

TexHonornuHoctb msgenus (FTOCT 14203-73) — 3TO COBOKYMHOCTb
€ro CBOWCTB, KOTOpble 06ecneymBaloT MUHUMaNbHbIE 3aTpaTbl HA U3rOTOB-
NeHMe ¥ 3KCMyaTaumio Npu 3aaHHOM NporpaMMe Bbinycka U 6€3yCcnoBHOM
obecneyeHnn NoTpeduTeNbCKMX CBOMCTB. CTeneHb TEXHOMOMMYHOCTM HOBOMO
u3penust YCTaHaBMBAETCs CPaBHEHWEM ero rokasaTtenell ¢ aHanornyHbIMU
nokasartensmu 6a3o0Boro usgenus. B npoekrte AoMKHbI HbITb OXapakTepu3o-
BaHbl NMOKa3aTenn paumoHanbHOCTW, PECYPCOEMKOCTU U MPEEMCTBEHHOCTH; B
TOM YuCne cTeneHb UCMONb30BaHUS CTaHAAPTHbIX, HOPMasM30BaHHbIX U YHW-
(vUMpOBaHHbIX 3NeMeHTOB (CM. N.6.4.2). Hanpumep, NanbLeBbId pexyLLmi
annapar »aTKu COCTOUT K3 AeTanei, 60/bLUMHCTBO U3 KOTOPbIX HOPManu3o-
BaHO. [103TOMy ero u3roToBfieHME B 3aBOACKUX YCNOBWSIX HE MpeacTaBnseT
C/IOXKHOCTW, B NPOM3BOACTBE OH TEXHONOrM4YeH. B akcnnyartaumm oH Tpebyet
YacTbIX M pa3HOOOpasHbIX perynMpoBoK Ans obecrnedyeHus onTUMasnbHbIX
3a30pOB Mexay MOABWXKHLIMWA W HEMOABWXKHBIMK 3nemeHTamu. CnepoBa-
TeNbHO, B 3KCNJTyaTaLMOHHbIX YC/IOBUSIX €r0 TEXHONIOMMYHOCTb HEBbICOKas. B
TO € BpeMsi MasbLeBbIM pexyLimii annapaT UMeeT YAOBETBOPUTESNbHYIO
PEMOHTOMNPUrOAHOCTb, BCE €ro AeTa/u B3aMMO3aMeHSEMbI.

TpeboBaHWsA TEXHOMOMMYHOCTU KOHKPETHbI B 3aBUCMMOCTM OT BO3-
MOXHOCTEMN M XapakTepa Npou3BOACTBa (€AMHWUYHOE, CEpUHOE, MacCoBOE),
LOCTUIHYTOrO YPOBHS YHU(DMKaLMK, BUA UCXOAHOW 3aroToBkM U T.4. B npo-
eKTe AO/MKHbI 6bITb CTPOro pasrpaHuyeHbl TpeboBaHNS TEXHONOMMYHOCTU K
MawmHe (opyamto), CE n k getansm.

B cootBetcTBMM € TOCT 2.121-73 BCA KOHCTPYKTOPCKas AOKYMeH-
TauMs NpoBepPSIeTCS Ha COOTBETCTBME TPebOBaHUAM TEXHOMOMMYHOCTM Ha
BCEX CTaausX MPOM3BOACTBA. [ns CenbCKOXO3SMCTBEHHOW TEXHWKU 3TU
paboTbl Hanbonee 3 deKkTUBHbI B Nepuos NPOEKTUPOBaHUS, Tak Kak BbiGop
NyJllero BapuaHTa B 3TOT Nepuoa npeaynpexaaer usnuwHue 3aTpaTthl Bpe-
MEHW U CPEACTB Ha M3roTOBMIEHNE U UCTIbITaHWE MeHee 3(dEKTMBHBIX Bapu-
QHTOB.

6.4.1. [letanb, 3ajaHHas B NpoeKkTe

Mpy aHanM3e TEXHOMOrMYHOCTY AETanu Yalle BCEro MCrosb3yeTcst
METOZ, MHXEHEPHO-BU3YasibHOW OLIEHKM, NMOCPEACTBOM KOTOPOro YCTaHaB/M-
BalOTCS KQUECTBEHHbIE MOKasaTeny.

MaTepwasbl, UCMOMb3yeMble ANt U3rOTOBNEHNS! AeTanel WTaMnoBs-
KON NUCTOBLIX, TPYBHbIX U MPOGUbHLIX MoydabpukaTos, AO/MKHbI COOT-
BETCTBOBATb YC/I0BMSAIM 3KCMJTyaTaumy (yCTasiocTHasi MPOYHOCTb, KOpPPO3u-
OHHasi CTOWKOCTb M Ap.) U TpeboBaHUSM TEXHOMOMMU U3roTOBNEHUS (Mna-
CTMYHOCTb, OTHOCUTESIbHOE YAJIMHEHWE 1 4p.).
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KOHCTPYKTMBHbIE 3N1EMEHTbI AEeTaNel, MoslyYeHHbIX MpU AUCTOBOM
LTaMnoBke (BbIpybke, rubke, BbITsKKE, penbedHol (popMoBke, 0T6OPTOB-
ke, 06xunmke), npusegeHsl B [90, 99]. OCHOBHbIMK NOKa3aTeNSAMM TEXHONO-
I'MYHOCTU TaKMX [eTanei sBnstoTCs:

- CUMMETPUYHOCTb OTHOCUTENIbHO OAHON UM HECKOSIbKUX OCEN;

- YHU(UKauMa TUNOBbIX 3neMeHToB (paanycol rmba, avameTpbl OT-
BEPCTUIA, BbIKYCbl U T.A4.);

- KO3(pDMUMEHT MCNONb30BaHUS MaTepuana;

- BO3MOXXHOCTb UCMO/b30BaHUS YHUBEPCANbHOMO MHCTPYMEHTA;

- OTCYTCTBME MOCeaytoLLein MexaHM4eckor 0bpaboTkn pesaHueM;

- MMHMManbHOE KOMMYECTBO LUTaMMOBOYHbLIX NMepexofoB, Heobxo-
OMMbIX ONSt U3rOTOB/IEHNS AETanM.

Bonbluoe 3HaueHne nmeeT odopMNeHUE HAPYXXHOrO KOHTYpa, (op-
Mbl WM PacronioXeHusi OTBEPCTMI. Hanpumep, CTOPOHbI Bbipy6aemoro Ha
lUTaMre Hapy>XHOr0 M BHYTPEHHEro KOHTYPOB AO/MKHblI COMPAraTbCs BO3-
MOXHO 60/1bLINMMKM pagnycamm (prc.6.1), Tak Kak B OCTPbIX yriiax MaTpuubl 1
NyaHCOHa BO3HMKAIOT TpelmnHbl. CKpyrnieHns yriioB BbIMOMHSAOT TaK, YTo6bI
[yra conpsiranacb C npsiMbiMM He MO KacaTenbHOW, a no xopae. MHaue B
MeCTaxX COMPSHKEHWUI BO3HWMKAIOT BbIKYCbl M 3ayCeHLUbl, U 3aTPYAHSIETCA Ma-
NIOOTXOAHas LTaMnoBkKa.

) &
K/fﬁﬁJS A s P o038
- \
\ Q ‘ ' 038
/ 7 >
/P d)ﬂg[xw/m i »
N

Puc.6.1. KoHTypbl aeTanen, BblpybaeMbix Ha WTamne

CTOpOHbI AeTanu, NofyYEHHOW Pe3KoM Ha HOXHMLAX MK OTPE3HbIX
WTamMnax, He AOMKHbI UMETb 3aKpyrneHui B yrnax (puc.6.2), Tak Kak 3To
TpebyeT [OMNofHUTENbHOW 06paboTku. MuHMMarbHas LWMpKMHA YYacTKOB
JeTanu Jo/mkHa GbiTb COrylacoBaHa Co CBOMCTBAMM MaTepuana W TOMLMHOM
nucta. CneayeT mnsberatb Y3KMUX U AIMHHbBIX BbIPE30B:

h>(1,2-2,0)5;
b>(1,2-2,0)5 .

[ns BbICOKOYrNIEPOAUCTLIX W NErMPOBaHHLIX CTanel NpUHUMAoT
60nblUME 3HaUYEHMS.
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6 h

Puc.6.2. KoHTypbl AeTanu, Nony4YeHHON pe3Koi Ha HOXHULAX

[Ons obecneyeHnss ManooTXOAHOMO Packposi KOHTYPbl AeTanu A0SDK-
Hbl 6bITb CUMMETPUYHBIMK UM 06PAaTHOCUMMETPUYHBIMU U OCDOPMIEHHBIMU
npsiMbiMu 1 ayramu. MpobrBka hUrypHbIX OTBEPCTUIN MEHEE TEXHOJIOTMYHA,
yeM NpobuBKa KPYribiX.

B netansx, nonyyeHHbIX rmbkov M3 NKCTa, KPYrioro npokara, Tpyo
W cneumnanbHbIX Npodunen, MUHUMAnNbHLIA paauyc rmbKu AOSHKEH COOTBET-
CTBOBaTb TOJLMHE MeTanna M pasmepaMm coptamenta [90, 99], wnHaue B
3TOM MeCTe MOXET BO3HUKHYTb pa3pblB MeTanna.

Mpu oueHke TEXHONOMMYHOCTU OT/IMBOK O6paLLaloT BHUMaHWE Ha
COOTBETCTBME MaTepuana opMe 3aroToBKU U ee Cy>ebHOMY Ha3HaYeHwmIo.
[ns UCKMOYEHUs PbIXNOT YCaA0YHbIX PAKOBUH M OCTATOYHBIX HAMPsHKEHWI
cnegyeT orpaHvWYMBaTh TOJMLUMHY MX CTEHOK, YBENWYMBATb paauycCbl COMps-
YKEHWUI NOBEPXHOCTEN, n3beraTb MECTHBIX CKOMMEHUIA MeTanna. XKecTkocTb u
MPOYHOCTb OT/IMBOK MOBLILLAIOT NMPUMEHEHWEM paLMOHaNbHbIX Mpodunei,
Mcnonb3oBaHmeM pebep xxecTkocTu n paHToB [90,99]. Buibop crniocoba nutbs
BNNSIET HE TOMbKO Ha TPYAOEMKOCTb MOJlyYEeHUS! OT/IMBKWU, HO U Ha ee Tou-
HOCTb M LLIEpOXOBaTOCTb.

Vicnonb3oBaHune pasoBbIX NECHAHO-TIMHUCTLIX DOPM SBASIETCS Hau-
6onee pacnpoCTpaHeHHbIM W YHMBEPCANbHBIM CMOCO6OM NUTbS, TaK Kak
MOXHO MOMYYUTb OT/MBKU U3 JHOOLIX CNIaBOB M CNIOXHbBIX KOHMUIYpaLmid.
HepocraTkoM SIBNSIETCS HU3KAst TOYHOCTb OT/IMBOK, No3ToMy 15-20% meTan-
Na NpeBpaLLAeTCa B CTPYXKKY Npu MexoobpaboTke. MaBHbIMM NoKa3aTensmm
TEXHOJIOTMYHOCTM AeTanel, noslydeHHbIX U3 OT/IMBOK, SIBASOTCS ko3hduum-
€HT MCMOJb30BaHUS MeTasa U KOHCTPYKTMBHAS CJIOXKHOCTb. [epBbIi U3 HUX
onpefensitoT Kak OTHOLLEHMEe MacChl FOTOBOM ZleTanu K Macce MeTanna, wuc-
NOJSIb30BAHHOMO A1 NOMyYeHUs ee 3aroToBKM.

KoathprUMeHT KOHCTPYKTUBHOW CNOXHOCTW AL OMpefensioT B 3a-

BUCMMOCTU OT BUAa d)Mrypr, B KOTOPYKO MOXET 6bITb BNMCaHa nuTas ae-
Talb.
[na oTAMBOK, KOTOpbIE BNUCbIBAKOTCA B Napanienenunes,
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2M [A A )
UH=———+—=+1].

pAS\B C !

ANAa OTNIMBOK, KOTOPbIE BMUCbIBAOTCA B LWUHAP,
_2M(R+1L)
PRLS 7
ANA OTNIMBOK, KOTOPbIE BMNUCbIBAOTCA B LLap
3M

PSR, ’
roe A,B,C - MakcMMasnbHbIi, CpPeAHUA UM MUHWMMAnbHbIA rabaputbl OT-

I[l:

vBkn, M; M - Macca OT/MBKMW, KI; O - MJOTHOCTb OTAMBKW Kr/M’;
S - nnowagb NoBepXHOCTM OTAMBKM, M%* R - rabapuTHbll pasMep
oTAmBkW, M; L - pnuua rabapuTtHoro umnuHapa, M; R - rabapwt-
HbIl paauyc Wwapa, M2

UYem 6nvxe BenMUMHa 4 K €AVHULE, TEM TEXHONIOMMYECKW paumo-
HaJlbHee KOHCTPYKUMSI OT/INBKM.

[eTtanu, nony4yaeMble 06bEMHOM LITAMIIOBKOM, UMEIOT BbICOKNE Me-
XaHWYECKME CBOWCTBA M CpPaBHUTESIbHO HU3KYHO cebecTomMocTb 6naropapst
BbICOKOI NMPOM3BOAMTENBHOCTY MX BbiNycka. YacTo NOBEPXHOCTM LUTAMMOBOK
06pabaTbiBaloT pe3aHueM. MosToMy npu Bbibope MaTepuana AeTanu cneay-
€T YYMTbIBaTb HE TO/NIbKO ee 3KCMJlyaTalMOHHblE CBOMCTBA, HO M 0bpabaThbl-
BAEMOCTb pe3aHueM. MNpu BbICOKONM MNAcTUYHOCTU MaTepuana (OTHOCUTENb-
HOE CyX€HWe Mpyu OAHOOCHOM pacTskeHun > (0,2 ) Bo3MOXHa ero WwTam-

noska 6e3 Harpesa.

MoKOBKWM AOMKHBI UMETL MPOCTYHO reOMeTpUYecKkyto (GopMy 1 nnas-
Hble conpsikeHust. MpoeKTaHT Ao/MKeH 0bpallaTb BHUMAHME Ha BbIMNOSIHEHNE
cneayowmx cneumduryeckmnx TpedboBaHWiM K AeTanu, 3alaHHON B NPOEKTe:

- pebpa, 606bILKM 1 apyrve BbICTYNaoLWME 3NEMEHTbI XeNnaTeslbHO
pacrionaraTb C OAHOW CTOPOHbI AeTanu;

- MAOWaab MOMEepPeYHOro CevyeHus Mo AJIMHe AEeTanu He [OhkHa
n3MeHaTbCa 6onee yeM B 3 pasa;

- f€TaNb He AO/MKHA UMETb J/IMHHbIX Y3KUX OTPOCTKOB, TaK Kak 3TO
npvBOAWT K Bpaky npu He3anonHeHUn GUrypbl MeTassioM;

- JeTanb AO/MKHA 6biTb CUMMETPUYHOM XOTS Bbl OTHOCUTENBHO Of-
HOM ocu.
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BaxkHeMIeN XapaKTepucTUKOW AeTanu, Onpeaensiolei CToMKoCTb
LITamna, TPyAOEMKOCTb M MPOU3BOAMTENBHOCTL TEXMPOLIECCca SBNSIETCS KO-
apdmumeHT cnoxxHocTn ee dopmebl [35]:

C= V()em
quue

roe Vien - 06bem getanu; Ve - 06beM ycnosHoi durypbl B dopMe wapa,
unnuHapa My napannenenuvnena, B KOTOPYD MOXHO BnucaTb AaH-
HYIO AeTasb MO ee MaKCUMasIbHbIM pa3Mepam.

Yem 6onblie C, TEM BbllE TEXHOMOMMYHOCTb AeTanu. [NMpUHSTLI
cneaylowme rpagauuy rpynn CroXHOCTU: nepBast (0,63<C£1) ; BTOpasi
(0,32< € <0,63); tpetbst (0,16 < C <0,32); yerseprast (C <0,16).

MouyTn BCE AETaNW NOABEPraloTCA 06paboTKE pE3aHUEM U LLINGO-
BaHmeM. OLEHKA TEXHOMOMMUYHOCTU 3TUX AeTaNel BKIOYAeT oblime u cne-
umanbHble TpeboBaHWs B 3aBUCUMOCTM OT MX KOHdUrypaumun. K obmm Tpe-
60BaHNAM OTHOCSTCS:

- MaKCUMasibHOE MCMOJMb30BaHNE YHUMULMPOBAHHBIX 3/IEMEHTOB
(pe3bbbl, hacku, KaHaBKK, OTBEPCTUS, LUMOHOYHbIE Ma3bl U T.4.) C OAMHAKO-
BbIMM pa3Mepamu, AOMYyCKaMU U LLIEPOXOBATOCTLIO NOBEPXHOCTH;

- Hannume yaobHbix 6a3 Ans YCTaHOBKM M 3aKpenseHus AeTanen B
npucnocobnenusx;

- NPUMEHeHVe MaTepuana, obnafalolero Haunydwein obpabaTbl-
BAEMOCTbIO NIE3BUMHBLIM UK abpa3nBHLIM UHCTPYMEHTOM;

- 0bpabaTbiBaeMble NMOBEPXHOCTM A0/KHbI MMETb MPOCTYI0 CUMMET-
puuHyio ¢opMy, AOMYCKaloLlyt0 MPUMEHEHWE BbICOKO MPOM3BOAUTENbHBIX
meToaoB 06paboTky;

- apyrue obwwme TpebosaHna nsnoxeHsol B [9, 55, 90, 99].

Ha TexHONOorM4HOCTb KOHCTPYKUMI AeTanel 60sbluoe BAWUSIHAE OKa-
3bIBAET CMOCOBHOCTb MX MaTepuana NoAAaBaThCs 06paboTke PEXYLUMM UH-
cTpymMeHTOM. OT 3TOro rnokasaTens 3aBUCST ONTMMasibHasi CKOPOCTb pe3aHust
1 BO3MOXXHOCTb MOJTy4EHUS TPeBYEMbIX TOUHOCTU M LIEPOXOBATOCTU 06pabo-
TaHHbIX MoBepxHocTel (Tabn.6.6.). ObpabaTbiBaEMOCTb MeTasia XapakTe-

pusyetcs kosdduumeHtom K, , KoTopbiii u3MeHsietcs ot 0,5 go 2,1. Yem

6onble 3TOoT KO3hdMUMEHT, TeM nerdye obpabaTbiBaeTcs MaTepuan, HoO
TpyaHee nonyuntb Tpebyemyro LepoxoBaTOCTb MOBEpPXHOCTU. Hanpumep,

ana Cr3 senmumHa K, =1,65; ana 25N - K, =1,0; ana Cr.65I —

K, =0,6; pna C1.25 - K, =2,0; ana C1.20X - K, =1,65 n 1.4. B
obwwem cnyyae obpabaTbiBaeMOCTb MeTanNa yxyalWwaeTcs, U YBEMYNBAKOTCS
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YCUNUSl pe3aHnsl C YBENMYEHWEM COLEPXaHWsl Yrnepoja M yMeHblUeHUEM
coaepxaHus cepbl M MapraHua. Mo3ToMy UMeloLmecs B NuTepaType peko-
MeHZaUmMn HeobXOAMMO COOTHOCUTL C XapaKTepucTukamu obpabaTbiBaeMo-
CTV MaTepuana.

XapakTep cneuuanbHbix TpeboBaHWM 3aBUCUT OT KOH(Urypauum
feTanei. B cTyneHuyaTbiX Banax pasmepbl CTyrNeHein no AvHe enaTesibHo
yCTaHaB/MBaTb OAMHAKOBLIMM WM KPaTHbIMM, 3TO COKpallaeT BpeMsl Ha
06paboTky Ha MHOropesLOoBbIX CTaHKax. [pu ABYXCTOPOHHEN CTYNeHYaTOCTU
[OVAMETpbl AO/MKHbI BO3pacTaTb OT KOHLOB Bana. 3To obneryaeTr Hanaaky
MHOrOpEe3L0BbIX CTAHKOB W yrnpoLaeT 06paboTKy Ha YHMBEpCasbHbIX TOKap-
HbIX CTaHKax.

Tabnvua 6.6
COOTHOLLEHMSI MEXAY NOMSIMU [0NYCKOB NPeAnoYTUTENBHOMO NPUMEHEHUS
1 NapaMeTpaMu LIepoX0BaTOCTU NMOBEPXHOCTU

Ksa- Mons MapameTpbl LWepoxoBaToCcTh (MKM)
NUTeT | AOMycKoB L1 NOBEPXHOCTEW C HOMUHANbHBIMW pa3MepamMu, MM
Ban|OTBep- o co oo ouwn no oo
e | 593152 |52 |5 |58 (8088 58|80
Q= |o= |os |ox |0g |88 |88 |88 | &5 | 8.
g6
h6
js6
ké
6 |n6 Ra0,63 Ral,25 Ra2,5
p6
r6
s6
H7
Js7
K7
7 N7
P7
7
h7
F8
H8
8 e8
h8 Ra6,3
9 E9
H9
d9
h9
H11
1 ldi1 Ra12,5
hi1
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B MenkocepuiHOM MpOU3BOACTBE UCMOSMb3YIOT FMAPOCYNNOpPThLI A4St
06paboTkn OAHOTUMNHBLIX BaNoOB, pa3NYaloLMXCA MO pa3MepaM B npeaenax
rpynnbl. ns MWUHUManbHON MepeHanafku Takoro CTaHka uenecoobpasHa
NpOCTaHOBKa pa3MepoB Mo KoopaAMHATHOMY meToay (puc.6.3).

by
5
by
by
| 8¢ bs
=

Puc.6.3. TpocTaHOBKa NIMHEWHbIX pa3MepoB
Ha Bany No KOOpAMHATHOMY MeToay

Mpu KOHCTPYMpPOBaHUM BasOB CO LUMOHOYHLIMU Ma3amu cregyeT OT-
[aBaTb npeanoyteHne obpaboTke AMCKOBOM hpe3ol, Tak Kak 06paboTka
na3oB nasnbLeBoi dpe3oi xoTs 1 6onee ToUHasi, HO MEHee NMPOU3BOAUTENb-
Has.

KOHCTpyKUMKM BTYNOK, AMCKOB M KOnewl AO/MKHbI AonyckaTb obpa-
60TKy BCEX BHYTPEHHMX MOBEPXHOCTEN C OAHOW CTOPOHbI MpWU OAHOM YCTa-
HoBKe. ITO obecrneyvBaeT COOCHOCTb 3TUX NOBepxXHOCTeN. Lnuuesblie OT-
BEPCTUS BO BTYSIKaX AO/MKHbI ObITb CKBO3HBIMM, YTO NO3BONSET BECTU 0bpa-
60TKy NpoTArMBaHUEM.

KopnycHble ageTanu A0/MKHbI UIMETb XOPOLLIO pa3BuTble OnopHble 6a-
3bl, obecneyvBaloLme YCTaHOBKY M HaAeXHOe KpenneHue npu obpaboTke.
[lns BO3MOXKHOCTU MHOrOWNUHAENLHOW 06paboTkn NMpu CBEpNIEHUU OTBEp-
CTWI PacCTOsIHUE MEXAY WX OCSIMU CneayeT BblbupaTtb He MeHee 30-45 MM.

Mpu KOHCTPyMpOBaHUM 3BE3[40YEK MPUMEHUTENBHO K YC/IOBUSIM
KPYMHOCEPUMHOTO MPOU3BOACTBA ClefyeT WUCKMouMTb (hopMoobpasoBaHue
3ybbeB pe3aHueM, NpeanoynTas HakaTtky Uan paavanbHyio LITaMMnoBKy.

Mpu KOHCTPYMPOBaHUM LUKMBOB W3 a/lOMUHWEBLIX Cr/aBOB WAv
nnacTMacc Ux CTynuubl XenaTefbHO apMMPOBaThb CTasbHbIMWA UAWN YYTyHHbI-
MU BTY/IKaMU.

TexHONOrMYHOCTb A€Tanen 3aBUCHUT Takke OT MPUHSITON KOHCTPYK-
TOPOM CUCTEMbl M NPOCTAHOBKM pa3MepoB. PauuoHanbHas cuctema no3so-
NSIET COBMECTUTb KOHCTPYKTOPCKUE U TexHonormyeckve 6asbl, BblbpaTh Bbi-
rofHyl0 nocnepoBatenibHOCTb 06paboTku [54].
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[ns CHWKEHWS HEraTUBHOIO BIIMSIHWUS KOPPO3WW, M3HOCA, BbICOKMUX
KOHTaKTHbIX AaBNEeHWiA, BO34ENCTBUSI arpeCCUBHBIX BELLECTB Ha NMOBEPXHOCTb
[leTanei HaHOCAT COOTBETCTBYIOLLME MOKPLITUS. B 3aBMCMMOCTM OT YC/IOBWI
aKcnyaTauum NpoeKTaHT AO0/MKEH BbIbpaTh BUA NOKPLITUS — XPOMUPOBAHWE,
LUMHKOBaHWE, oKcuampoBaHue, docdaTupoBaHue, NakoKpacovyHoe wnv nna-
cTMaccosoe [36, 37].

TepMuueckas U XMMUKO-TepMMyeckass 06paboTky MOBLILLAIOT TBEP-
[OCTb, W3HOCOCTOMKOCTb, COMPOTUBIEHME YCTalOCTU U KOHTAKTHOW BbIHOC-
NVBOCTW. B CenbCcKOX03aMCTBEHHOM MaLUMHOCTPOEHMM Hambonbllee pacnpo-
CTpaHeHue NoMy4nIu NOBEPXHOCTHAS 3aKasnka, ynydlleHve (3akanka u Hu3-
KW OTMyCK), LEMEHTaUMs1 B XXUAKOM WM ra3oBOM KapbropusaTope, HUTpo-
LuemMeHTaums. A30TMpOBaHWE WCMONb3YKT peXe, YeM LEeMeHTauuio Mu3-3a
6onbluert ANMTENbHOCTU MpOLeCcca U MEHbLUEN TOSMWMHBI YNPOYHEHHOIO
C/10S1, YTO OrPaHNYMBAET BENNYMHY KOHTAKTHbIX Harpy3oK.

YnpouHstowas obpaboTka [89, 98] NoBepxHOCTHbIM MAACTUHECKUM
aecdopmmpoBaHmeM (obkaTbiBaHne, 0bpaboTka apobbio, AepHoBaHue) dhop-
MUpYeT B NOBEPXHOCTHOM C/loe AeTanel HanpsbkeHne oxkatus 40-80 MMa.
MosToMy Ha 20-40% yBennunBaeTCs NOBEPXHOCTHAs TBEPAOCTb, MOBbILAET-
CS UMKIMYeCcKast MPOYHOCTb 3a CYET JIMKBUAALMM TEXHONIOrMYECKUX KOHLEH-
TPaTOPOB HaMPsXKEHWsI, YNYYLIAETCS M3HOCOCTOMKOCTb. TpeboBaHUs K Tex-
HONTOrMYHOCTM AeTanel, obpabaTbiBaeMbIX NIACTMHECKUM AecopMUpOBaHU-
€M, NMpUMepPHO Takue, kak TpeboBaHus K AetansaM obpabaTbiBaeMbiM pe3a-
HUEM.

MeTannmueckve MOKPbLITUS M OKpacka MOBLILIAKT U3HOCOCTOMKOCTb
NMOBEPXHOCTEMN, M3MEHSIIOT MX (DYHKLMOHANbHbIE CBOWMCTBA, MOBLILLAIOT KOp-
PO3MOHHYIO CTOMKOCTb, MO3BOMSKOT SKOHOMWUTbL LIBETHbIE CM/1aBbl U BbICOKO-
NervpoBaHHble CTanu, BOCCTAHAB/IMBAKOT M3HOLLEHHble MOBEPXHOCTU AeTa-
nemn.

Mpu BbIGOpe MaTepuana ans aetanei HeobXoAuMO, MO BO3MOXHO-
CTW, Yalle MUCMoNb30BaTb CUTYMUHbBI (CNaBbl a/IIOMUHUS C KDEMHUEM W Mar-
HMeM), KoTopble 06/MafatoT XOPOLMMM NUTENHBIMU CBOWCTBAMM, BbICOKOM
KOPPO3MOHHOWN CTOMKOCTbIO, YMPOYHSIKOTCS TepMOO6paboTKoi, CBapuBatoTCs
ras’oBoK U IyroBOM aproHOBOW CBapKO.

Bo Bcex MalIMHOCTPOUTENbHBIX OTPACNsX MPOMbILIEHHOCTU BCe
60nbLUYI0 NONYNSPHOCTb 3aBOEBbLIBAIOT A€Tanu, NosydYeHHble MeToAamum no-
POLLUKOBOM MeTannyprun. Mx nonyyatoT M3 MaTepuanoB, He 0b6pasyroLumx
Mexay cobow cnnaea (Harpumep, Mefb C XenesoM, Xeneso ¢ rpadumToM u
Zp.). Mo3TOMy 13 NOPOLLKOB MOXHO NONMyYuTb MaTepuan, obnasarowmin cne-
undmyeckumu ceoricteamu [37]. Kpome Toro, uspenust 3 crneveHHbIX MaTe-
pvanoB B BOMbLUMHCTBE C/ly4YaeB He TpebytoT MexaHuyeckon 06paboTku, Tak
KaK cama TeXHOJIOrmsi NpoM3BOACTBa 06ecneunBaeT BbICOKYHO TOYHOCTb.

[N MHOMMX KOHCTPYKUMIA BecbMa 3hdeKT1BHA 3aMeHa YepHbIX U
LIBETHbIX METa/IOB MJACTMaccoi (TepMONIacTUYHBIMUA UM TEPMOPEAKTMB-
HbIMW nonvMMepamm). 3To 06YyCNOBNEHO HE TOMbKO LUMPOKWMM CMEKTPOM WX
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CBOWCTB, HO W CHWXKEHWEM TPYyAOEMKOCTM U3roTOBNeHUs aeTtanei (ocobeHHo
B CEPUHOM NPOM3BOACTBE), BbLICOKUM KO3(MDULIMEHTOM WCMONb30BaHMS
MaTtepuana [37].

B npouecce NpoeKkTUpoBaHUA CTYAEHT AOSDKEH, OPUEHTUMPYSCh Ha
BblOpaHHYI0 AeTanb, OLEHUTb €€ KaYeCTBEHHbIE Y KONMYECTBEHHbIE NOKa3a-
TENU TEXHOMOrMYHOCTU U U3MIOKUTb CBOM COOOPaXKeHWs! O MOBLILLEHWUN TeX-
HONTOrMYHOCTM 3TON AeTanu.

6.4.2. C6opoyHas eamHuLa U usgenve B Lienom

OCHOBbI TEXHONIOrMYHOCTW KOHCTPYKLIMKM CO3Aak0TCs Npu paspaboT-
Ke CXEMHbIX peLleHuin. Ha 3ToM 3Tane npoekTaHT ocoboe BHUMaHWE LOMmKeH
YAENUTb OLEHKE PaLMOHaNbHOCTM KOHCTPYKLIMKM, ee pecypcoeMKoCTU U npe-
€MCTBEHHOCTM MO OTHOLLEHMIO K aHanory. Bce 3Tu Tpu 6a30Bbix nokasarens
LOMKHBI HAUTU OTpaxeHue B npoekTe [9, 99].
PaLjuoHa/IbHOCTL KOHCTPYKLMM — 3TO €e COOTBETCTBUE 0BLLEeNpUHSI-
TbIM MPaBWIaM KOHCTPYMPOBaHUS. PaLMOHaNbHOCTL MOXET HE UMETb KO-
YECTBEHHOIO BbIPAXEHMWs, HO MO3BOJMISIET NpeaoTBPaTUTb AedeKkTbl Npu us-
rOTOB/IEHUM, MOBBLICUTb KAYeCTBO PaboTbl U NPOM3BOANUTENBHOCTb MALLMHBI.
PauMOHaNbHOCTb KOHCTPYKLUMW BLIPAXKAETCS, HarpuMep, B COOTBETCTBUM
KBanMTETa U LUEPOXOBATOCTU MOBEPXHOCTEN WX CNY)XEOHOMY Ha3HaYeHuto
(Tabn.6.7, npun.10).
Tabnvua 6.7
PekoMeHzaumu no BbIGopy NapamMeTpoB LwepoxoBaTocTn Ra (MKM)
NoBepXHOCTEN AeTanei B 3aBUCUMOCTM OT MX (PYHKLIMOHAIbHOMO Ha3Haue-
HWSI NpY 3aflaHHOM KBanuTeTe

XapakTtepucTuka Ksa- MNpy HOMMHAIbHBIX pa3Mepax, MM
NOBEPXHOCTH nmTet [o 50 Csbliwe 50 go 500
Ban oTBEpCTUE Ban oTBEpcTUE
Mocapo4Hble 5 0,2 0,4 0,4 0,8
NOBEPXHOCTU 6 0,4 0,8-0,4 0,8 1,6-0,8
CMEHHBbIX
petaneli 7 0,8-0,4 0,8 1,6-0,8 1,6
8 0,8 1,6-0,8 1,6 3,2-1,6
XapakTepucTuka Ksa- Mpy HOMWHAJBbHBIX pa3Mepax, MM
NOBEPXHOCTH mTeT [o 50 Cebiwe 50 Cebiwe 120
fo 120 fo 500
Basn otBep- | Ban oTBep- | Ban oTBep-
cTne cTne cTne

lMoBepxHoCTH AeTa-
neit Ans nocafiok C
HaTarom:
cobupaemble nog
npeccom;

6-7 0,4 0,8 0,8 1,6 1,6 1,6
cobupaemble
cnocobom Tepmu-

yeckol aecop-
ML 8 0,8 1,6 | 1,6-0,8 3,2-1,6/ 3,2-1,6| 3,2-1,6
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OkOH4YaHue T1abn.6.7

XapakTepucTuka Keanutet Mpun gonycke pagnanbHOro 6ueHusi, MKM
NOBEPXHOCTH 2,5 4 6 10 16 25
MoBepxHoCTH 5- Ban 0,05 0,1 0,1 0,2 0,4 0,8
netanen ans 7 oTtBepctue | 0,1 0,2 0,2 0,4 0,8 1,6

nocafiok C To4-
HbIM LEHTPUpO-
BaHWEM
Paboune nosepx- | 6 1,6
HOCTV AMCKOB
TpeHus

MpuMepaMn OTCYTCTBUSI PALIMOHANIbLHOCTM SIB/SIETCS HECOrNlacoBaH-
Hasi NPOU3BOANTENbHOCTL Paboynx OpraHOB MalLMHbI, UCMONb30BaHME poTa-
LMOHHOMO PEXYLLEro annapata npy CKallMBaHUM 3ePHOBLIX KySbTyp M T.A.
YBeNnuueHve WMpUHbI 3axBaTa 1 paboyein CKOpOCTM MalLWHbI 6€3 3MEHEHWS
KOHCTPYKUMM ee pabounx OpraHOB Yallle BCEro 3KOHOMUYECKM He orpaBaa-
HO, TaK KaK MpW 3TOM CHWXaETCs KO3 MhULMEHT FOTOBHOCTU MaLUWHbI U yBe-
JIMYMBAOTCA MOTEPU BPEMEHM Ha ee obcnyxuBaHue. MoBbIEHNE paLMo-
HaJIbHOCTW AOCTUraeTcs NpUMEHEHNEM Bonee COBEpPLLUEHHBIX NepeaaToYHbIX
MEXaHM3MOB U paboymx OpraHoB, MHTEHCUULIMPYIOLLMX NPOLIECC paboThl.

PecypcoemkoCTb — 3TO HaTypasibHble M CTOMMOCTHbIE MOKasaTenun
MaLLVWHbI, KOTOpblE XapaKTepU3YOT KOJIMYECTBEHHYIO OLIEHKY TEXHOMOMYHO-
ct. K HaTypasibHbIM MOKa3aTeNsM OTHOCSTCS MaTepuasioeMKOCTb, SHEPro-
€MKOCTb WM TPYAOEMKOCTb M3rOTOBSIEHUS MalUWHbl. [ CpaBHEHWS HOBOW
MallMHbl U aHasiora NPUMEHSIIOT OTHOCUTESIbHbIE BEIMYMHBI 3TUX MOKa3aTe-
nem.

YpensHasi MaTepuanoeMKoCTb

roe M - macca MawwuHbl (arperata, opyaus); P - OCHOBHOM TexHonornye-
CKMN MapaMeTp W3AeNnus: LUMpWMHA 3axBaTa; MpOW3BOAUTENbHOCTb;
rpy30no4bEMHOCTb U T.M.
YaenbHas TpyAoeMKoCTb

KT = ZI
P
roe T - TPYOOEMKOCTb M3roTOBIEHUA U3AENNA.
yneanaﬂ JHEProeEMKOCTb

2
K3 -
P
roe D - yCTaHOBOYHAsi MOLLHOCTb ABwraTesisi, obecrnieyvsatolero paboty
n3aenus.

[lpeemMcTBEeHHOCTb — 3TO COXPAHAEMOCTb KOHCTPYKTUBHBIX 31EMEH-
TOB, MaTEPMAsoBs, feTanel 6a3oBoro Maenusi B HOBOWM KOHCTpYyKUmu. MNoka-
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3aTenM NPeeMCTBEHHOCTV MpeanonaraloT OrpaHUYeHWe KONMYecTBa opuru-
HanbHbIX AeTanen, 6oee LWMPOKoe UCMob30BaHWE CTaHAAPTHbLIX, HOpManu-
30BaHHbIX U YHUMDULMPOBAHHbIX 3M1EMEHTOB Kak COOPOYHBbIX €AMHML, Tak U
(parmeHToB AeTaneit (rantenu, dackv v T.n.).

Mpu CTaHAaApTU3aUMKM U HOPManM3aLMM KOHCTPYKTUBHBIE pELLEHUsI
obopMnISIOT B BUAE AOKYMEHTOB: CTaHAapTOB W Hopmanei. lMepsble U3
HMX 06s13aTeNbHbI BHYTPY rOCyapCTBa WM Aaxe rpynnbl rocyaapcrs. O6b-
€KTaMU CTaHAApTOB SIBASIOTCS MOALWMMHWMKM, MapKu CTanel, KpenexHble
pe3bbbl U T.NM.

KoapdmumeHT craHaapTv3aumMm nsgenums

Ecr +Aer
E+

raoe ECT n ﬂCT - KONM4yecTBoO CTaHAapPTHbIX C6OpOLIHbIX €anHULY n aeTa-

KCT =

nei, He BXOASALUMX B 3TV C60pOYHbIE eanHULBI (BONTOKpenex He yuun-
ToiBatoT); £ un J[ - konudectBo CE u petaneit «pocchinbio» B pac-

CMaTpuBaeMbIX U3AENUsIX.

Hopmanu npumeHsioT B Macwtabe oTpacnu wnm OgHOro npeanpu-
atmsa. ObbekTamMu HOpManu3aummn SBAAKOTCA cneumduyeckue uaenus: cer-
MEHTbI peXyLLEero annapara; BapuaTopbl; 3Be3404KM LenHbIX nepegad; 6uum
MonoTunbHoro 6apabaHa v T.4. MIHOraa HOPManuayioT OTAENbHbIE 3/1EMEHTbI
fetanu: dacku; rantenu; TpeboBaHus K OTAMBKAM U Ap.

KoadmumeHT Hopmanusauum
Y R U7

E+ ]
roe £, w /[, - konnyectso HopManusosaHHbix CE u getaneid, He sowep-
wwux B 311 CE.

YHugpukauyms — 370 CokpalleHne MHOroobpasust KOHCTPYKTUBHbIX
peLleHunii, npeaycMoTpeHHbix MTOCT unu HopMansmu. YHudukauus cokpa-
LLAeT HOMEHK/IATypy NPUMEHsSIEMbIX MaTepuasnioB, COPTaMEHTa, pa3MepoB
0TBEpCTMi, hacok 1 T.A. B pe3ynbTate CoKpallaeTcsl KONMYeCTBO TUNopas-

MEpPOB WHCTPYMEHTa, BWAOB TEXHOMOrMYECKOM OCHACTKM, HOMEHKSaTypa
3anyacTem.

KoadbduumeHT yHudukaumm nsgenus
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=Ey+/Zy,
E+ ]

roe £, n J, - konniectso yHudnumposaHHbix CE n netanein.

\4

Mpy BbLINONMHEHWM 3TOrO pasfena cieayer BblYMCIUTL BCE Bbille-
yKa3aHHble KO3(MULIMEHTbI MO HOBOW MallMHE W aHanory M CPaBHUTb MUX
Mexzay coboin.

AHanM3 KavyecTBEHHbIX MOKasaTenen TEeXHONOMMYHOCTU [OSKEH
BK/OYATb PeLIeHune cneayrowmx 3aaad [55]:

- OLIEHUTb COOTBETCTBUE rabapuTOB 1 MacChbl U3AENUS C YCIOBUSIMU
CBOpKM, BO3MOXHOM perynMpoBKM U TPAHCNIOPTUPOBKY;

- BbISICHUTb Hannune 6a30BON AeTanu, K KOTOpoW yAobHO npucoe-
[VHATb OCTalbHbIE 3NEMEHTbI U3LEeNus;

- YCTaHOBUTb, 06ECMEYMBAETCS NN €AMHCTBEHHO BO3MOXHOE OTHO-
CUTENbHOE MOJIOXEHWE cobupaeMbix Aetaneil. MNpu HanuuuMM anbTepHaTMB-
HOrO BapuaHTa OLEHUTb ero LenecoobpasHoCTb;

- OLIEHUTb BO3MOXHOCTb pPacy/IEHeHUs U3aenus Ha cbopoYHble eau-
HU1LbI, JOMYyCKaloLMe CaMOCTOSITENbHYIO COOPKY, KOHTPOSIb U UCMbITAHKE;

- OLEHWUTb BO3MOXHOCTb 06beAMHEHUSI HECKOSIbKMX MPOCTbIX AeTa-
nein B oaHy 6onee cnoxHyto. TakoW noaxod MO3BOMUT M3bexaTb MHOro-
3BEHHbIX pa3MepHbIX Lienei. Ecnn cokpaTuTb YMCO 3BEHLEB HEMb3si, TO B
KOHCTPYKLUMW U3AeNUs cnesyeT NpeayCMOTPETb XECTKUN UK perynmpyeMbilii
KOMMeHcaTop;

- MpOBEPUTb COOTBETCTBUE MPEYCMOTPEHHbIX COEAMHEHWUN AeTa-
nen TpeboBaHMSIM TOYHOCTM U MPOM3BOAMTENBLHOCTU CHOPOYHBLIX PaboT.
Hanpumep, BMECTO KNEEeBbIX COEAVHEHWA MPUMEHUTb KIenaHble U
[laxe CBapHble; MpsAMOBOYHbIE LINMULUEBbIE COEAMHEHWS 3aMEHUTb 3BOJIb-
BEHTHbIMW; KOHWYECKWUI PefyKTOp 3aMEHWUTb NePEKPECTHOMN KIIMHOPEMEHHOW
nepegaven u T.4.;

- OUEHWUTb HanuMuue TPYAHOLOCTYMHbIX WM HeyAobHbIX MecT ans
CBOpKM, TPYAOEMKOCTb 3aMeHbl 0TKa3aBLUMX AeTaned;

- PaccMOTpETb HEOBXOAMMOCTb MPUMEHEHUSI CNELMANbHBIX MPUCO-
CobneHuit, Hanpumep, AN OKaTWus NPYXWH Mpu cO6OpKe, OAHOBPEMEH-
HOro 6a3npoBaHUs HECKOMbKUX AeTanel, 6anaHCMpOBKX BpallatoLmxcs Ae-
Tanen u T.a.;

- OLEHUTb HAI®XHOCTb NpefoXpPaHeHUs Pe3bboBbIX COeAUHEHUI OT
CaMOOTBUHYMBAHWS], MOSIBIEHWSI HEAOMYCTUMBIX 3a30POB MeXAY AeTansiMu;

- OLIEHWUTb HAAEXHOCTb 3aLUUThI 3/IEMEHTOB KOHCTPYKLMK OT 3p03un
(T.€. KOppO3uK 1 M3HOCA).
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B3auMHoe coeavHeHve aeTaneit AOMKHO YUYWUTbIBaTb TEXHOMOMrNYe-
CKMe W 3KCnnyaTaumoHHble TpebosaHns (Tabn.6.8).

Tabnuua 6.8
Tunusauma nocagok
Ipynna CoueTaHne OCHOBHbIX OTK/IOHEHW XapakTepucTyika
nocafok OTBEPCTUS M Bana B Nocajke 3KCNJTyaTauMOHHbIX
CUCTEMbI CUCTEMBI CBOMCTB NOCaAKM
0TBEepCTUSt Bana
H/a, H/b, H/c A/h, B/h, C/h | Nocaaku c 6onbLivMm
3a3opamu
C 3a3o0pamu H/d D/h LLInpokoxoaosast
H/e E/h Jlerkoxonosas
H/f F/h Xogosas
C 3a30pamu H/g G/h [BuxeHus
H/h H/h Cronb3swas
H/js Js/h MnoTHas
MepexoaHble H/k K/h HanpspkeHHas
H/m M/h Tyras
H/n N/h nyxas
H/p P/h Nerkonpeccosas
C HaTsarom H/r, H/s, H/t R/h, S/h, T/h Mpeccosas cpeaHss
H/u, H/X, H/z U/h, X/h, Z/h Mpeccosas Taxenas

Bbibop nocasok NOABMXHBIX U HEMOABWKHBIX COEAMHEHWUIN MPUBO-
[ST Ha OCHOBAHWM PacYeToB, KCMEPUMEHTANbHLIX UCCNEeA0BaHWUN Unn opu-
E€HTUPYACb Ha aHanornyHble COeAMHEHMUS, YCOBUS paboTbl KOTOPbIX XOPOLLO
u3BecTHbl. CnegyeT OTMETWUTb, YTO MPU WUCMOML30BaHUM MeToda aHanorum
Heobx0aMMO yKa3blBaTb KOHKPETHbIE YC/IOBWS, BAMSIOLWME Ha BbI6Op KBanu-
TETOB W NOCaAOK. Harpumep, Npy yaapHbIX Harpy3kax W yBeMYeHHON Lue-
pOXOBaTOCTW MOBEPXHOCTEN 3a30pbl CNIeAyeT YMeHblUaTb, @ HaTArn yBenu-
ymBatb. Mpy 6OMBLLLON ANNHE COEAMHEHUSI U BBICOKMX CKOPOCTSIX BPALLEHMS
3a30pbl CrleayeT yBenmumBaTh, @ HaTArM yMeHbluaTb. [1py 4yactoMm aemMoHTa-
Ke 3a30pbl 1 HATArM AODKHbI ObITb MUHUMANBHO BO3MOXHbBIMU.

M3 rpynnbl nocagok U 3a30poB Haubosbluee pacrnpocTpaHeHue B
cenbxo3MalumHax wumetoT ckonb3swas (H8/h8, H9/h9) w nerkoxososas
(H7/e8). Cronb3slas nocasgka NPUMEHSETCS B MOABVXKHBIX U HEMOABMKHBIX
COeAMHEHMSX NPU HEBBLICOKNX TPebOBaHUAX K COOCHOCTWU A1 YCTAHOBKM Ha
Basibl A€Tanei, NnepeaaroLinx KpyTsame MOMEHTbI Yepes LWMNOoHKY. MpumMepom
ABNSAOTCA CMEHHbIE LUECTEPHM, LIKMBbI Ha KOHLQAX BanioB, 3KCLEHTPUK Kpu-
BOLLMIMHOLIATYHHOrO MeXaHu3Ma. JlerkoxoaoBsble nocagkun 7 n 8-ro keanure-
TOB 6narogaps NOBbILEHHbLIM 3a30paM UCMOSb3YIOT B MHOFOOMOPHbLIX Banax,
YBENIMYEHHOW ASIMHE COEAMHEHMS, MPU Pa3HECEeHHbIX ornopax (KOpeHHble
LIeiKN KoNeHYaToro Bana v T.4.) MNocagky ¢ 6onblWwMMK 3a30paMu UMEIOT,
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KaK MpaBuno, HU3KYK TOYHOCTb (11, 12 kBanuTeT). X NpUMEHSIOT B noa-
BMXKHBIX pybOLEHTPUPOBAHHbBIX COeAMHEHUSX (AUCTAHUMOHHbIE BTY/IKUM B
peayKkTopax, KpbIWKW NOAWMMHUKOB, LAPHUPHbIE COEAMHEHUS TAr, cOBayku
npefoXpaHUTESNbHBIX YCTPONCTB.

llepexogHble rMocagky VCNOMb3ylT B MOABWMXKHBIX, HO Pa3beMHbIX
COEAVHEHWsIX [eTaneil, OHM 06eCcrneyMBaloT MX XOpoLlee LEHTPUPOBaHWUE.
HaTtdary, nonyuatowmecs B nepexoaHbiX Nocagkax, HefOCTaTOuHbI AN nepe-
a4y 3HAYMTENbHBIX KPYTALMX MOMEHTOB W TpebyloT [OMNOSHUTENBHOrO
KpEenneHnsi CoOeamnHsIeEMbIX AeTanel LWNoHKaMu, BUHTaMK U ap. Hambonbluee
pacnpocTpaHeHue MOyYMIM HanpsbkeHHble nocaaku 6, 7 n 8-ro keanute-
ToB. IO 3TMM nocagkaMm ycCTaHaBnMBalOT 3ybuaTble Koneca, MaxOBWKM,
NOPLUHEBbIE Nasblibl, NOAWMWMHUKA U T.A.

llocagkv ¢ HaTAroM UIMeT OrpaHNYeHHOE NPUMEHEHUE B CeJbCKO-
XO35IMCTBEHHbIX MallnHax. OTHOCUTENbHAs HEMOABWXHOCTL AeTanen AoCTu-
raeTcsl 3a CYET HanpsPKeHWIA, BO3HMKAOLMX B MaTepuane ConpsiraeMbix Ae-
Taneil BLIEACTBME YNpyrux u nnactudeckux aedopmaumin. Coopka ¢ HaTsi-
rOM OCYLLECTBNSIETCS MOA MPEeCcCOM MpW HOPManbHOM TeMmnepaTtype uau C
npeABapuUTENbHLIM HarpeBoOM OXBaTblBatoLel AeTanun. Takve nocagku 7, 8-
ro ksanutetos (H7/u7, U8/h8 n ap.) ucnonb3ytoT npu 3anpeccoBke nanbua
KPVBOLLMMA, CTaNbHbIX BTY/IOK B CU/TYMUHOBBIE KOPMNYChl U Ap.

SkcnnyaTaumoHHble TpeboBaHWS OKa3bIBAKOT peLlalollee BAWSHMUE
Ha BbIOOp BMAA coeaMHeHWst aetanel B COOpOUHbIX eanHuuax. B cenbxos-
MaLLUMHOCTPOeHUM Haubonee pacnpocTpaHeHbl CBapHble, pe3bboBble, LUMO-
HOYHbIE W LNLEBbIE COeANHEHUS.

TEeXHONOrMYHOCTb CBapPHbIX COEANHEHMV 3aBUCUT OT MPaBUJIbHOCTM
BbibOpa MaTepuana, cnocoba cBapku, NPUMEHEHUS SKOHOMUYECKMX NPOodu-
nel npokata [36, 37, 98].

KauecTtBO HanmnaBkM M CBapMBAEeMOCTb CTafiell xapaKTepusyloTcst
ypoBHeM yrnepoaHoro sksueaneHta C., . Yem menbwe C.,, Tem cBapuBae-

MOCTb JiydLlue. Be}'IM‘-lMHy 3TOro 3KBMBaNIEHTa MOXXHO ONpeAEnnTb Nno (bOpMy-
ne

C, =C+ Mn/6+ Si/24 + Ni/40 + Gr/5+ Mo/4 + V14,
rae C,Mn, Si, Ni, Gr, Mo,V - conepxaHve B CriiaBe COOTBETCTBYIOLLE-
ro XMMUYEeCKOro anemMeHTa, %.
Cranu, umetoume C, <0,45%, OTHOCATCA K XOpOWO CBapuvBato-

wmmcs. OcTanbHble CTann OTHOCATCS K YAOOBNETBOPUTENIBHO U OrpaHU4eHO
CBapuBaroLLnMcA. Takue cTanu, a Takxke Kunswme cranm Bcex MapoK HeENb34
NPUMEHATDL AJ19 OTBETCTBEHHbIX KOHCTDYKLI,MI‘;L

Cranu ¢ Bbicokum  C, TpebyloT npeasapUTENLHOrO Mo-
[OrpeBa N1l NPeaoTBpaLLEHNst TPEWMH, TakK KaK CYLLEeCTBYET KOppensums
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mexay C, ¥ MakcuManbHOWM TBEpAOCTHIO MO cucTeMe Bukkepca B 30HE
CBApHOroO LLBA:
HV . =660C, +40.
B 3aBMCMMOCTM OT paccuuTaHHOro 3HadeHus MV Bblbupaetca

TEMNEPATypa NpeaBapuUTENbHOro nogorpesa CraJibHOro U3genus.

HV . HUKe 200 250 325 v Bbiwe
T°C: 6e3 nogorpesa | A0 150° >150° >250°
Harnipumep, pna ctann Mapkun 15X sennunHa
1,0
C9 = 0,15 + = 0’350/0.

CootsetcraenHo HV,,, =660-0,35+40 =271,

max

CnepoBaTenbHO, nepes CBapKoMn AeTanein 13 Takol CTanu ux Heob-
XOAMMO MPeABapUTENbHO HarpeTh 0 TemnepaTypbl okono 200°C.

CBapHble coefvHeHWs cneayeT pacronaraTb B 30HE HaMMEHbLUMX
paboumnx HanpsbKeHW, Tak Kak MX MPOYHOCTb HUXE MPOYHOCTM OCHOBHOMO
MeTanna. CUMMETPUYHOE pacnoNOXEHUe CBapHbIX LIBOB YMEHbLUAET Bepo-
SATHOCTb BO3HWKHOBEHWSI CBAPOYHbIX HampsbkeHnn u aedopmaumin. B cenb-
CKOXO035IMCTBEHHbIX MallMHax Haubonbluee pacnpoCcTpaHeHWe MosyYnnu To-
YyeyHas cBapKa W Ayrosasi CBapka B YrNeKUC/IOM rase MiaBsawmMmMCcs 1eKTpo-
foM. B nocnegHve rogbl B o6LieEM MaLIMHOCTPOEHUM pacluMpsieTcs npume-
HEHWE 3N1EKTPOHHO-NYYEBONM CBAapKW, SHEPrOEMKOCTb koTopoi B 10-15 pas
MEHbLLE YEeM [yroBOM. DNEKTPOHHbIA Nyd (hOPMUPYET TOYEYHbIE U LLOBHbIE
LUBbI 33 CYET MNPOM/IABNEHUS COEAMNHSEMbIX AeTanen.

TeXHONOrMYHOCTb PE3LOOBLIX COEANHEHMI 3aBUCUT OT Hanyms OT-
KPbITOFO A0CTYyNa K MecTaM uX YCTaHOBKM, HaAEXHOW HeWTpanusaumm camo-
OTBMHYMBAHMS, YHUDMKaLMM NPUHATOrO kpenexa. Pecypc 6onToBbix coeam-
HEHWUI YBEIMYMBAIOT YNPOYHEHWEM OTBEPCTMSI U MOBBILIEHWEM paaMasibHOro
HaTsra.

B 3aBUCMMOCTM OT nepefaBaeMoV Harpysku BbIOMPaloT BUA LUIO-
HOYHOro coegunHeHus [67]:

- HanpsbkeHHOe, CO3[aBaeMoe K/IMHOBOM LUMOHKOM M CrnocobHoe
nepeaaBaThb KPYTSLMIN MOMEHT U OCEBYHO CUNY;

- HeHanpsHKeHHOE, CO3/aBaeMOe NMpU3MaTUYECKON MIN CErMEHTHOM
LUMOHKOW M NepeatoLLee TOMbKO KPYTALUMIA MOMEHT.

CoefiHEHMS! KITMHOBOM LLINOHKOM MPUMEHSIIOT B MeXaHu3Max C He-
BbICOKOM TOYHOCTbIO, TakK Kak OHO CMELLAeT OCb CTyMULibl OTHOCUTESIbHO Ba-
na. Mpu3mMaTtuyeckune LINOHKM obecneymsaloT nydllee LEeHTpUpoBaHUe COo-
npsiraeMbiX AeTanei, MX YCTaHaBMMBAIOT B HEMOABMXKHbBIX U CKOMb3SLLMX
coeavHeHusx (Tabn.6.9). MaTepuan WNOHOK — yrnepoaucTas Cranb C npe-

[ENOM MPOYHOCTU He Hike 5-10° MMa.
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Tabnuua 6.9
TWNOoBblE COYETAHMS NOMEN AOMYCKOB LUMOHOYHBIX COEAMHEHNI

XapakTep LnpuHa MNa3 Bana MNa3 BTynKu
coeavHeHust LUMOHKM
CeoboaHoe (obecrieunBaetr ne- | h9 H9 (B nntoc) D10 (B nntoc)
pemelleHne BTYNKW BAOMb Bana) | (B MUHYC,
HopmanbHoe cucTema N9 (B muHyc) | I9 (1)
(HenoaABMXHOE) Bana)
MnoTHoe (Npy LUMKANYECKOoi P9 (B MuHyC) P9 (B MuHyC)
Harpyske)

H9 D10

O603HauyeHne nocajok: —; —— WU T.A.
h9 K9

Ona  wmyeBbix coequHERMIf Hanbonee 3KOHOMMYHBLIM SIBNISIETCS
LIEHTpMpOBaHMe Mo NOBEPXHOCTU HAPYXXHOrO AMAMETPa, NpW 3TOM BbLICOKYHO
TOYHOCTb Y LUSIMLUEBOrO Baja MOXHO JIETKO MOAy4uTb LWUdOBaHWEM, a
LNMUEBbIE OTBEPCTMS BO BTYJIKE - MPOTArMBaHWeM. LleHTpupoBaHue no no-
BEPXHOCTU BHYTPEHHErO AMaMeTpa obecneynBaeT 0co60 BbICOKYIO TOYHOCTb.
Mpy 3TOM MpuxoauTcs WndoBaTh WMLEBOE OTBEPCTME U Bas. ToYHas
nocazka rno 60KOBbIM CTOPOHaM LUNMLA MPUMEHSIETCS PEAKO U B C/lyYae Bbl-
COKOMEPEMEHHBIX M PEBEPCUBHBIX Harpy3oK.

BOJIbBEHTHbIE LUIMLEBLIE COEOMHEHUSI MO CPABHEHWUIO C MPSIMO-
604YHbIMM  6ONlEe  PaBHOMPOYHbI, MMEIOT MEHbLYID KOHLUEHTpaUMIO Ha-
NMPsXKEHU Yy OCHOBaHWsi 3y6a, obecneuvBatoT Jjydyllee LEHTPUPOBaHME.
Takve WnMubl Ha Bajly MOXHO MOJyYaTb HAKaTKOM, pe3aHueM pesoi unm
[Jon6skoM, a B OTBEPCTUM - MPOTArMBAHWEM €C/IUM TBEPAOCTb CTYMMUb
HRC <40. Ecv NO KOHCTPYKTMBHLIM COOBpaXKeHUsiM CTynuua A0/MKHA
UMeTb GONbLLYIO TBEPAOCTb, TO LWIMLbI BHayane nNpoTArMBaloT, a 3aTeM
NMpOBOAST a30TUPOBAHME C 3aKaJIKOW, KOTOPOE He UCKaXaeT Npocuib.

TeXHOMOrMYHOCTb LWINLEBbLIX COEAMHEHUI 3aBUCUT OT TpeGoBaHMI
K TBEPAOCTU MX 3NEMEHTOB, U3HOCOCTOMKOCTM, TWATENbHOW 06paboTKK LiEH-
TPUPYIOLMX MOBEPXHOCTEN, Hanuuusi 3axofHbix dacok. Mo HeueHTpupyio-
MM AMaMeTpaM 3a30pbl A0/MKHbI 6bITb BECbMA 3HAUUTENbHLIMK, YTOBbI ra-
PaHTUPOBaTb COMPSDKEHUE MO LIEHTPUPYIOLWMM MOBEPXHOCTSM. PekoMeHaye-
Mble Mosisi AONYCKOB M MOCAAKW NpeacTaBneHbl B Tabn.6.10.

Tabnuua 6.10
Mons AOMyCKOB M NOCaAKM A4St WMLEBLIX COEANHEHMI

Llentpupo- CoeanHeHve Xapaktep Mocagku
BaHue nepegauv Mo LEHTPU- | N0 HeLeHTpU- | no 6OKOBbIM
no nosepx- BpaLLeHus pyloLemy pyloLemy CTOpOHaM
HOCTM Anametpy Anametpy
MpsMOBOYHbIE LUNKLEBbIE COEAMHERNS
d MoaswxHoe He pesepcupyemast H7/f7 H12/all F10/f9
-«- Pesepcupyemast H7/g6 -« D9/h9
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D HenopBvxHoe He pesepcvpyemas H7/j6 -« F8/f8
b HenogaswxHoe Pesepcupyemast H7/js6 H12/all F8/js7
DBONbBEHTHBIE LUMLIEBbIE COEAMHEHWS!
S HenoggimkHoe He peBepcupyemas H7/k8, H16/h12, -
H7/js6 H9/h9
MoaswxHoe He pesepcupyemast H9/g9 H11/h16 -
Pesepcupyemast H7/g6 H9/g9
npumep 0603HaueHus npﬂMOGO‘IHbIX wimueBbiX coeanHe-
HUN:
- MPY LUEHTPUPOBAHWUM MO HapyXHoMy auameTpy D
HS8 F10
D—-8x36x40—x7—
h7 h9
- MPY LUEHTPUPOBAHWUM MO BHYTPEHHEMY AMaMeTpy d
H7 Hl12 D9
d —8x36——x40 x7—;
e8 all f8
- MPY LEHTPUPOBAHMM MO BOKOBBLIM CTOPOHaM b LwnnL,
HI12 D9
b—-8x36x%x40 x7—;
all f8

31eckb 8 — umncno 3ybbes (wnuu); 36=d, 40=D, 7=b — TonwmHa WNnLA.
MpuMep 0603HaUYEHNS 3BONIbBEHTHbLIX LWIMLEBbIX coeAnHe-

HWUIA:
- MPU LEHTPUPOBaHWM MO GOKOBLIM CTOPOHaM 3y6beB C MOCAAKOIA
H9
29
50.2. 21 rocT 6033-80;
9g
. H7
- MPW LEHTPUPOBAHUM MO HAPYXKHOMY AMAMETPY C MOCAAKOM _6
g
50-2. 77 roct 6033-80;
g6

. H7
- NP UEHTPUPOBAHNN NO BHYTPEHHEMY ANAMETPY C NOCaaKou _6
g

. H7
i50-2-—— I'OCT 6033-80;
g6
3necb 50=D — HOMMHA/bHBIN AMAMETP COEAMHEHMS; 2 - MOAY/Ib B MM.
Mpyu MOHTaxe MOoALWMMHMKOB Heobxoaumo obecreymBaTb cBO60A-
HOE BpallleHVe Baa C BHYTPEHHWM KOJbLIOM OTHOCUTESIHO KOpryca C Ha-
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PY>XHbIM KOJIbLIOM, MHAYe BO3MOXHO 3aK/IMHMBaHWe. [1o3ToMy 3akpenneHune
KOJIeL Ha Basly U B KOpryce AOCTUraeTCs He TONbKO pajuanbHbIM, HO U oce-
BbIM HaTsiroM [67, 98]. Texnpouecc COOPKW MOALIMMHUKOBBLIX COEAMHEHWI
Heo6x0AMMO NOCTPOUTL TaK, YTOBbI MMENacb BO3MOXHOCTb HEMOCPEACTBEH-
HO BO3ENCTBOBaTb Ha KOMbLO, KOTOPOE YCTaHABNMBAETCS C HATSrOM, UHaye
pa3pyLumTcs cenapartop.

LLlepoxoBaTOCTb NOCAA04YHBIX NMOBEPXHOCTEN MOALIMMHMKA Ha Banax
Ra=0,08—0,8 ™mkm, B kopnyce Ra =0,16—-1,25 mkM. HecoocHocTb

NocaZloYHbIX MOBEPXHOCTEN NPU NapHOKN YCTaHOBKE MOALIMMHUKOB He 6onee
0,01-0,02 mm.

6.5. O6ecneueHue TOUHOCTU COOpPKMU
M B3auMo3aMeHsieMoCTu aetaneii B CE

KoHCTpyKTMBHOE odopMiieHne paetanen B COOpPOYHOM eauHuue
[OJDKHO WUCKSIIoYaTh MOArOHOYHbIE paboTbl B npouecce Mx ycraHoBku. Co-
6/1104€HNE 3TOr0 YC/I0BMS NMO3BOJISIET MPUMEHSTb aBTOMATU3aLMIO U MEXAHM-
3aumto c6opoYHbIX paboT M NPOrpeccuBHbLIE CrOCOBbLI OpraHn3aLmMm c6opKu.

B3anMM0o3aMeHSIEMOCTb  3/1IEMEHTOB KOHCTPYKUMWM AOCTUraeTCsl Ha-
3HAYEHNEM HEOBXOAMMbIX AOMYCKOB COMPAraeMblX KOHTYPOB. TWMbl NMOCAA0K
cneayeT BblbMpaTb B 3aBUCUMMOCTU OT YCNIOBUI paboTbl coeanHeHusi. Heob-
XOOMMBIA KBaUTET YCTaHAB/MBAIOT pasMeEPHbIM aHanM3oM, UMELMUM Lie-
NIb0 NPOBEPKY paboTOCNOCOOHOCTU COEAMHEHMSI MPU KpalHUX 3HaUYeHMsIX
3a30poB (HaTsAros).
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B npouecce nNpou3BOACTBA HEBO3MOXHO BbINOMHATL pa3Mepbl Ae-
Taneih abcontoTHO TOYHbIMM. M0O3TOMY M3aenune AOMKHO (PYHKLIMOHMPOBATb
HOPMarbHO, MoKa MOrpeLHOCTY pa3MepoB KOHTYPOB AeTanei byayT nexatb
BHYTPM MONS Aonycka.

OueHka TOYHOCTU COOPKM OCYLLECTBASIETCA NYTEM COCTABMIEHWS U
aHanM3a NpOCTPaHCTBEHHbLIX CBSA3E/ Mexay COomnpsiraeMbiMM AeTansiMu. ITu
CBSI3X OMMUCBIBAKOTCA pPa3MepHbIMK LIENSIMU B TPaaMUMOHHOM Buae [25] wnn
Kak rpadbl, BEpLUIMHAMMN KOTOPbIX SBASIOTCS NMOBEPXHOCTU, IMHUM U TOYKM, @
pebpamu (Qyramu) — paccTosHUs MexXay 3TUMWU 3neMeHTamu. Pa3mepHas
uenb COOTBETCTBYET OAHOMY Uuukay rpada. [ns pa3MepHOro onucaHus
6onblwMHCTBA COOPOYHBLIX eauHUL TpebyeTcs HECKONbKO LUMKIOB, KOTOpble
obbeanHeHbl rpadoMm.

Kaxabli NpoCTON 3aMKHYTbIA LMK COCTOMT U3 YBENUYMBAIOLLMXCS,
YMEHBLLAIOLWMXCSA U 3aMblKatowwero 3seHbeB. Bo MHOrMX npakTuyeckux 3aaa-
Yax BecbMa TPYAHO OMpeaenuTb BUA 3BeHa. 3afada ynpowlaetcs u dopma-
NM3yeTcs npy ucnonb3osaHuy rpacdos [34]. Ansg 3TOr0 NPOEKTaHT AO/MKEH
npeABapUTENbHO BbIMOSIHUTL TPU YCIIOBUS:

1) NpoBECTU YMCNEHHYIO PAa3METKY BCEX MOBEPXHOCTEN M3y4aeMoro
obbekTa (AeTanu unm cbopoYHOM eaMHULb) B KakOM-TO OAHOM Hanpaene-
HUK;

2) NOCTPOUTb pa3MepHyHo cxeMy, T.e. rpad obbekTa;

3) BbIbpaTb HanpasneHue obxoaa rpaca: No YacoBOW CTPENKe UIu
HaobopoT. Ecnu BepLiMHa, B KOTOPOW 3BEHO HAUMHAETCS], YNCNEHHO Bonblue
BEpLUMHbI, FAe OHO OKAHYMBAETCs, TO 3TO OydeT yBenuuuBalollee 3BEHO.
[Opyrve 38eHbs1, KPOMe 3aMblKatoLero, 6yayT yMeHbLIAOLWMMK.

B kauecTBe npuMepa pacCMOTPUM parMeHT M3 CH0pPOUHON eanHU-
Lbl YCTAHOBKW LUECTEPHW Ha Ban C WCMONb30BaHWEM MPYXMHHOIO KOsbLa
(puc.6.4). Mpu cbopke HeobXx0ANMO BbINOMHUTL TPU YC/IOBUS:

1) npyxuHHoe konbLUO ToMWwMHOW ', [OMKHO pacrnonaraTbes

BHYTPM KaHaBku WwupuHon T, ;
2) 3a30p Mexay TOpUOM LWWECTEPHU U MPY>XUHHBIM  KOMbLIOM

+0,5
[AZ]:1—0=3. Mpu MeHbLIEM lAZJ 3aTpyAHSIETCS YCTaHOBKA KosbLa, npu
60MbLLIEM BO3HUKAET (bpMKLl,MOHHaFI KOpPpO3uda U3-3a OCeBbIX nepeMeu.leHMﬁ
LecTeEpHU BAOb Bana,

3) ana obecneyeHus oceBou duKcaumn wecTepHn ee Topew [on-

[B,]-15

XEH CBUCAaTb CO CTYNEHbKU Basla Ha BETUYUHY -0,8 MM,
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- /3

Puc.6.4. ®parmeHT 1 rpad KpenneHus WwecTepHn

CNOXHOCTb JaHHON 3a4ayu B TOM, YTO B 3TOM (parMeHTe UMeloTCs
[Ba 3aMblKalOWMX 3BEHA, MO OTHOLIEHUIO K KOTOPbIM OCTasibHble 3BEHbS
MOryT 6bITb YBETMUMBAKOWMMN UM YMEHbLLAOLWMMK. B cooTBETCTBUM C U3-
JIOXXEHHOW BbilLe METOAMKOM CTPOUM rpacd), KOTOpbIA BK/OYAET OAHOBpe-
MEHHO Tpu umkna: 1-2-3, 2-5-4-3 n 1-2-5-4-3.

Mpu BbIGpaHHOM HanpaBneHWn obxoda (MO 4acoBOM CTpesnke)
ypasHeHue uvkna 1-2-3 6ynetr 1, + By =T, =0, otkyna By =T, — 1.
3eHo 71, - ysenuuuBarowee, 7, - yMeHbluaiollee. YpaBHEHWEe UMK
1-2-5-4-36yper T, + T, =T, — Ay — T, =0, otkyna

Az =T +I;-T,-T,=T; _BZ -T,.

B AMNIOMHOM MpoekTe MOryT pewaTtbcsl npsaMas u obpaTtHas 3aja-
un pacyeta rpacda. B nepeom cnyyae onpeaensitor HOMMHANbHbIE pa3Mepbl 1
[IOMYCKM BCEX 3BEHbEB rpada, UCXoas W3 YC/IOBUM, NPEabsBNSIEMbIX K €ro
3aMbIKaloOWMM 3BeHbsIM. Tpy pelleHn obpaTHOW 3aJayuun, ucxoas u3 3Hade-
HWUIN HOMMHAJbHBIX Pa3MepOB M AOMYCKOB 3BEHLEB rpada, onpeaensitoT CTa-
TUCTUYECKME XapPaKTEPUCTUKM 3aMbIKatOLLEro 3BeHa.

BblleyKasaHHble 3aauM MOryT pelatbcsl pa3HbiMK MeTogamMun. Ec-
M B UMKne rpacda He 6osee 3-4 3BEHbEB, TO NMPUMEHSIOT METOA MOJIHOM

B3anM0O3aMeHAEMOCTN. I'IpM 6onblieM 4yucne 3BeHbEB MOXHO NPUMEHATb
METOoq HEMO/HOM B3anMO3aMeHAEMOCTH, I'IO}'Iy‘-MBLIJMl‘;I LLIMPOKOE pacnpo-
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CTpaHEHME B CESIbCKOXO3SIMCTBEHHOM MaLLUMHOCTPoeHun. B oboux cnydasx
HOMWHa/bHBIN pa3Mep 3aMblKatoLLero 3seHa [25, 42]

m—1
AZ = leglAl 7

roe m - YMCIO 3BEHbEB B LMKNE; &; - MepefaTouHoe OTHOWeHWe i -To
3BeHa, uMeloLLero pasmep 4, .
B 4acTHOCTU ANs NUHEMHBIX rpadoB C Napanse/bHbIMU 3BEHBSMU
& =1 - pnga yeennumsarowmx 1 &, = —1 - Ans yMeHbLLAIOWMX 3BEHBEB.

[Jonyck 3aMblKalollero 3BeHa MpW pacdeTe MO METOAYy MOSHOM
B3auMo3aMeHsieMocTu [25, 42]
I m—1
Iy’ =37,
i=l1

npy pacyeTe No MeToAy HEMOMHOM B3auMo3aMeHsieMocTu [25, 42]
m—1 -
HIl _
I =t D AT
i=1

roe 7, - ponyck i-ro 3BeHa; ¢ - KpuTepwii CrbiogeHTa (Tabn.6.11), 3asu-

CAWMN OT pucka P nonyuntb COOPOYHYI0 eAMHULY C TOYHOCTBIO HU-
Xe pernamMeHTUpoBaHHON (AN UcnpaeneHus 3Toro 6paka Heobxoaw-
MO MPOBECTW nepebopKy AeTaneit KOHCTpYKUUK) ; A, - koaduumneHT

OTHOCWTE/NBHOTO PacCeMBaHuUs pasMepoB: Ans [ayccoBckoro pacripe-
[IENEHNS, XapaKTEPHOrO [/ CEPUMHOrO M MaccoBOrO MPOW3BO/CTB

A =1/3, nns MenKkocepwitHoro M WHAVBMAYaNbHOrO NPOW3BOACTB

ll.zl/\/g, npu  CpeaHeCcepuitHOM  MpPOW3BOACTBE  MPUHUMAIOT

2, =1/:J6 [25].

3HaueHust ¢ MpuW pasnuyHoi BennumHe P

Tabnuua 6.11

MpoueHT 0,01 (0,05 (0,1 0,27 (0,5 1,0 |20 |3,0 |50 10,0 (32,0
pucka, P %

Kputepuin ¢ |3,89 3,48 3,29 |3 2,81 2,57 (2,32 |2,17 |19 |1,65 |1,0

B cenbCKOX03AMCTBEHHBIX MallMHAX Ans obecrneyeHns A0CTaTOuHOM
TOYHOCTU C60pKM [eTaneln co 3Ha4YMTENbHbLIMM AonycKkaMn pa3MeposB LLINPOo-

KO pacnpoCTpaHeH MeTog perynmposamus As  MOABWKHbIMA WK HENoa-

BKHBIMW KOMIieHcaropamu [25] B KayecTBe HeENOABMXKHbLIX KOMMEHCaTo-
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poB, Hanpumep, (PerynvupoBka 3a30pa MeXAy CErMEHTOM W NMPOTMBOPE30M)
MCMONb3YIOTCS LWalbbl, NPOKNaAKN OAMHAKOBOW WU pasHOM TONWMHBIL. B
KayecTBe MOABMXHBLIX KOMNEHCATOPOB WCMONb3YIOT, Harpumep, pe3bboBble
CoefvHEHWS, MPYXWHbI. MpUMEpOM SIBNSIETCA perynnpoBKa ASIMHbI LWaTyHa.
Pacuer pa3mMepHOI Lienu OCyLLECTBASIETCS MO METOAY MOSHOM WK HEMOMHOM
B3aMMO3aMEHAEMOCTY.

Pexe ucrnonb3yetcs MeToq cenekTuBHOV coopku (rpynnoBasi B3au-
MO3aMeHsieMocTb) [25], koTopbI 3ekTMBEH B MaCCOBOM U KpyrHOCEpUit-
HOM MPOW3BOACTBAX A1 Manio3BEHHbIX LMKIOB M NPU OYeHb XKECTKUX Tpe-

60BaHMAX K TOYHOCTM 3aMmblkarolwlero 3seHa, korga 7y < 0,05 mm. 3toT

MEeTOA WCMonb3yloT npu paspaboTke npoueccoB cHOpKM MOALUMMHUKOB,
MOPLUHEBLIX KOMEL W NopLIHeN W ap. PacyeT Takoi pa3MepHoW Lenu BeayT
METOOM MOJHON B3aMMO3aMEHSIEMOCTY.

Metoz ripyroHky NPUMEHSIOT B UHAVBMAYANIbHOM UIIN MENIKOCepUin-
HOM npowu3BoacTBax [25].

OTMeTUM, YTO ANst NMOSIHOWM XapaKTepUCTUMKW pa3Mepa Heobxoanmo
3HaTb He TO/IbKO €ro HOMUHAJbHYIO BEMYMHY M AOMYCK, HO M KOOpAMHATY
cepeavHbl Nonst aonycka. B cbopoyHoi eanHuLe KoopAMHATbLI cCepeamnH Mo-
nei JonycKoB 3BEHLEB A0/MKHbI ObITb YBSA3aHbl Mexay coboin ycnosuem [25,
89]

AOZ = ZgiAO,- ’
i=l1

raoe AOZ n on - KoopAuHaTthbl cepeanH nonew [AO0NYyCKOB 3aMblKaloLEro n

1 -ro 3BEHLEB; 7 - YUCNO 3BEHLEB B PaCCMATPMBAEMOM LIMKIE.

B npoekTte Heobxoammo BbIOGpaTh Hanbonee 3PbeKTUBHLIA MeToA
obecneyeHns B3aMMo3aMeHSEMOCTH, ONpeaeNnTb NapaMeTpbl 3aMblKatoLLEero
3BE€Ha, BbIYMCAUTb JOMYCKM U HOMWHASIbHbIE pa3Mepbl, CONMPSraeMblX C HUM
3BEHbEB.
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6.6. TexHONOrMA c60poUHbIX paboTt

6.6.1. CocraBneHne BapuMaHToB cxeM cbopku 3aaaHHomn CE
Nnu U3genus B LeioM

Jioboe wu3genve npoekTUpyeTcs TakK, 4YTobbl ero MOXHO 6bl10
pasfenuTb Ha OTAeNbHble COOpOYHble eauHuLbl U AeTanu. Takow noaxon
no3BonseT:

- COKpaTWUTb CPOKM MPOEKTUPOBAHMUSI 3@ CYET BbINOSHEHUSI PA3HO-
06pasHbIX KOHCTPYKTOPCKMX paboT B CrneLmnanu3npoBaHHbIX OTAeNax;

- COKpaTUTb MPOW3BOACTBEHHbIN LMK 33 CHET MapafienbHOro us-
rOTOBJ/IEHUS, KOHTPOJISt U UCTIbITAHUIA OTAENbHBIX 3/IEMEHTOB KOHCTPYKLIMM.

PasgeneHne u3genns Ha OCHOBHblE YacTy obecrneymBaeTcs pasHo-
06pasHbiMK pasbeMaMn. KOHCTPYKTMBHbIE pa3beMbl 0DYCMOBNEHbI pa3nuy-
HbIM (DYHKLMOHANbHLIM HA3HAYEHWEM YacTein: MOToBWNA; ByHkepa; anddy-
30pa U T.A. TEXHONOrMYECKME pa3beMbl HA3HAYAIOT U3 YCII0BUSI pauMoHanb-
HOW OpraHu3auuM NpOU3BOACTBA. STU pa3beMbl UCMOJb3YHOT MPU MOHTaXe
[BuUratens, nHeBMaTUYeCKMX KOSec, MoNoTuIbHOro 6apabaHa v T.4. IKc-
nnyaTaumMoHHble Pa3beMbl Ha3Ha4aloT WUCXOAS M3 YCNOBUMA TEXHUYECKOro
yxofia, PEMOHTa, TPaHCMOPTMPOBaHMWs. Takue pasbeMbl UMEKOT KaMHeYI0BW-
Tenb, kabuMHa 3epHOy6OpPOYHOro koMbalHa, BUHTOBOW AOMKPAT nnaTdopMbl
noaboplimka u T.4.

C no3vumi TEXHONOTMYHOCTU K pa3beMaM MnpeabsBhsieTcs psj Tpe-
60BaHwi:

- pa3beM XefaTesibHO pacnosnaraTb B FOPU30HTaNIbHOM MI0CKOCTU
CUMMETPUYHO K 6a30BOW OCK;

- MecTa pa3beMoB [O/MKHbl ObiTb AOCTYMHBLIMU AN cOOpkM U
KOHTPONSI;

- coeanHsieMble CE f0/mKHbI GbITb B3aMMO3aMEHSIEMbI MO KOHTYPY
pasbeMa, 4TOObl WCK/IUUTL ClecapHble [OBOAOYHbIE W MPUFOHOYHbIE
paboTbl;

- HOMEHKNATypa W KOJIMYECTBO KpEMieHU AO0MKHO ObiTb MUHU-
MasbHbIM, YTODbl OrpaHUUMTL KOIMYECTBO MPUMEHSIEMOMO MHCTPYMEHTA M
COKpaTUTb TPYAOEMKOCTb CHOPOYHBIX paboT;

- KONMUYECTBO Kpenexa CrefyeT YMeHbLUaTb 33 CYET MPUMEHEHMS
3aMKOB, LIAPHUPOB, 3aLLENOK U T.J.

Bbi6op cxeMbl pa3feneHnst U3nenusl Ha COCTaBHbIE YacTW U MO Xa-
paKTepy pasbeMa pellalowmMm obpa3oM BAMSIET Ha cxeMy CHOpKM, COCTaB
OCHacCTKU U MHCTpyMeHTa. PaznuuaioT anddepeHumpoBaHHyo 1 Heaudde-
PEHUMPOBAHHYIO CXEMbI COOPKM.

OnddepeHumpoBaHHas cxema cHOpKM COOTBETCTBYET APO6HOMY
pa3feneHuo U3aenus Ha arperatbl, C6OpOYHbIE €AMHMULILI PAa3HOMO Mopsizika
n pgetanu (puc.6.5).

290



U3penue

6)
Punc.6.5. Cxembl cbopku n3genus: a — anddepeHunpoBaHHas;
6 - HeanddepeHumpoBaHHas («poCChInbLo»)

OnddepeHumpoBaHHas cxemMa cHopku obecrneuvBaeT  LIMPOKUIA
(poHT paboT, cBOOOAHLIM AOCTYN K OTAENbHBLIM 3MEMEHTaM WU3Aenus, BO3-
MOXHOCTb MPUMEHEHUSI MEXaHWU3UPOBAHHOMO WM aBTOMATU3MPOBAHHOIO 060-
pyaoBaHus. [ns peanvsaumm 3TOM CXeMbl HEOBXOAUMbI 3HAUUTESNbHbIE MJI0-
Wwaam uexoB, 60bLIoe UnCIo paboumnx HEBLICOKOW kBanuduvkaumu. Bce ato
COOTBETCTBYET CEPUITHOMY NMPOU3BOACTBY.

Mpu HeanddepeHUMpoBaHHOW cxeMe u3genve cobupaeTcs U3 or-
PaHUYEHHOrO 4YMCna COOPOYHBLIX EAWMHWL, U MHOrMX AeTanel, KoTopble
MoJaloTCs  «POCChINbIO» Ha OKOHYaTenbHy COOpKy. M3-3a CTeCHEeHHbIX
yCnoBWi npeobnasaeT pyyHOM Tpyd, YTO MOXHO AOMYCTUTb B €AMHWUYHOM
WK MENKOCEPUIMHOM NPOU3BOACTBAX.

B kauecTBe OpMEHTMpPa MOXHO MPUHSATH Chefytollee KOMM4YecTBo
MaLLVH A1 XapaKTePUCTUKN cepuMHOCTU (Tabn.6.12) [98].

Tabnuua 6.12
XapakTepucTuka TMna nNpovsBOACTBa

Mesnkne MaluunHbl

Tun npou3soacTBa

KpynHble MaLuHbl

CpefHue MalUmnHbl

MenkocepuiiHoe 2-3 5-25 10-50
CpepHecepuiiHoe 5-25 25-150 50-300
KpynHocepuiiHoe Cebiwe 25 Cebiwe 150 Csbiwe 300

anMeHMTeJ'IbHO K ceJibXxO3MallMHaM K KpynHbiIM MallMHaM MOXHO

OTHECTW 3epHOY60pPOYUHbI KOMGaiiH, 3epHOOUNCTUTENBHBIN arperaT; K cpeq-
HMM MallMHAM MOXHO OTHECTW, HAMpUMEpP, MPULIENHYIO BaNKOBYIO XaTKy; K
MESIKUM MaLLMHAM - KyNbTUBATOP, TPUEPHLIN GOK 1 T.A4.
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MaccoBoe npoM3BOACTBO XapaKTepU3yeTcsl MOCTOSAHCTBOM BbiMyC-
KaeMbIX U3AeNuiA: BTYNIOYHO-POSIMKOBLIE LEnu; MOALMMHUKKW; CErMeHThI pe-
Xyulero annapata u T.A. [ng Takoro npov3BOACTBA XapaKTEpHO NpuMeHe-
HMe ChneuvanvM3MpoBaHHOrO 060pYAOBaHWS M aBTOMAaTMUECKUX JIMHWIN Mpu
CTporom cobnoaeHUn NpuHUMNa B3auMoO3aMeHSIEMOCTH.

He3aBMCUMO OT MPUHATOW CxeMbl COOPKM TEXMPOLLECC MOXHO Opra-
HM30BaTb C Pa3/IMYHOMN MOCNEA0BATENbHOCTLIO BINOHEHWS! OTAENbHbIX 3Ta-
nos c60pKK, NpU4EM HEKOTOpble 3Tarbl MOMYT BbINOMHATLCA MapaniesnsHo,
T.€. OAHOBPEMEHHO W HE3ABWUCUMO APYr OT Apyra. MpuMeHeHWe napannesb-
HOW 1 NocneaoBaTebHO-NapannenbHol C60poK NMO3BOJISET COKPAaTUTL CPOKM
pabor.

B KypcoBOM M AUMNIOMHOM MpOeKTax HeobxoaAMMO MpeacTaBUTb He
MeHee ABYX pa3fuuHbIX cxeM cbopku mspenws. Mpu Mx aHanuse yyuTbiBa-
I0TCS BbILLEONUCAHHbIE COOBpaXKeHMsl, BO3MOXKHOCTb WMCMOb30BaHus 6a3o-
BOW fleTanu, yaobHOW ANsl 3aKpenneHusl, KOHLEHTpaumMs No BPEMEHU OAHO-
TUMHbLIX ONEPALMIA U BO3MOXHOCTb BbINOSTHEHWS] TEXHONIOrMYEeCkux Tpebosa-
HWIA, M3N0XEHHbIX B pasaene 6.4.2.

BbibpaHHas cxeMa c6OpkM AOMKHA OTpaXkaTb MOPSAOK KOMIMIEKTO-
BaHWUSI M3AeNus, HarnsagHO NPeACTaBNsTh TEXMPOLECC U SBNSTHCS OCHOBOM
ans paspaboTku TexHonormyeckux onepaumin [33]. Mepen nocTpoeHueM
cxeMbl CO60pKM HeobxoaMMO BbIbpaTb 6a30By0 AeTanb, K KOTOPOW nocneao-
BaTeNnbHO ByaAyT KpenuTbCs OCTanbHble AeTanu. [anee cneayeT HaMeTUTb
3Ty nocneaosaTenbHOCTb. MpUMep cocTaBneHust cxeMbl CO0pKM NpeacTaB-
JleH Ha puc.6.6 v B npun.13.

I I s

Oetanu

basosas W3penve
neTanb

CE 1 CE 11 BBepHyTb
A0 ynopa

3anpeccoBaTb

pIc)

M Mposeputb

3a3op
Punc.6.6. Cxema cbopku uspenus

[ns obocHoBaHWsi 6a30BOW feTann HeobXxoAMMO MpeaBapuTeNbHO
[AaTb XapaKTEPUCTUKY COCTOAHUA ee I'IOBerHOCTef;i, npeanaraembiX B Kaye-
CTBE TEXHOJNIOrMYECKMX 6a3. O,CI,HOBpeMEHHO YKa3bIBalOTCA XapaKTEPUCTUKA
conpsaraeMbix I'IOBerHOCTeﬁ npucoeanHAEMbIX LleTaﬂel‘/JI n B1A COMpsHPKeEHUA

(nocaaka C 3a30pOM, MEPEXOAHAA WM C HATArOM, UCMOMb30BaHUE 6OTOK-
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penexa v T.4.). B 3aBMcMMOCTU OT ycnoBuid c6opku cneayeT ykasaTb Heob-
XOAMMblE OCHAcTKy U 0bopyaoBaHue (NMHEBMOraikoBePT, NPecC, CBAapOUYHbIA
annapar u T.4.).

B cxeMe cOOpKM KaxXabIM aneMeHT u3penust 0603HavaeTcst NpsiMo-
YrofibHUKOM, B KOTOPOM C/leflyeT yka3aTb HauMeHOBaHWe AeTanu, HoMep ee
Mo3uLMK Ha YepTexe, MHAEKC 1 KonudecTso aetanen B CE.
XpanoBuk
9 TCXM- 03.010.417 [3

B cTaHzapTHbIX AeTansx unm c6opoyHbIX eaMHMLAX BMECTO MHAEK-
ca ykasbisaetcs [OCT:

LLnoHka 18x11x100
21 IOCT 23360-78 | 2

Mpouecc c6opkn M306paXKeH rOpU30HTaNbHOM JIMHUEN B Hanpasne-
HWUM K TOTOBOMY M3AENWI0. Bbille ropusoHTanbHOM SIMHWMKM pacronaratoTt ge-
Tanu, a HWKe cbopoYHble eanHMLIbI.

Ha cxeme cbopku cnegyeT ykasaTb pekOMeHAauuW, XapakTepu-
3ytoLLMe CNocobbl COeANHEHNS 3NEMEHTOB B M3aenun (nocaaka, Bua ceapku,
npeaesbHblA KPYTALWMIA MOMEHT B Pe3b60BOM COEANHEHWUM U T.M.).

6.6.2. MNpoekTnpoBaHue onepaumnii cbopku

Onepaumn cbopKM NPOEKTUPYIOT B COOTBETCTBUMM CO COHOPOYHBLIM
YEpTEeXOM u3genusi, ero crneumdukaumen u paHee paspaboTaHHON CXeMoM
cbopku. Texnpouecc cOOpkM Tak e, Kak U Mpouecc MexaHudeckon obpa-
60TKM COCTOUT K3 OMnepaumit 1 UX COCTaBHbIX YacTeli-nepexonos.

[ns peleHns MOCTaB/IEHHON 3adaun HeobXoaMMO BblbpaTb BUA
cbopkn (NOTOYHAs MM HEMOTOYHAs) U ee OpraHvM3auMoHHyto ¢opmMy (He-
noaBvXXHas MM MOABWXKHAs). ITOT BbIGOP SBNSIETCA NpeaBapyUTeSibHbIM U
6yOeT YTOYHEH Mocne MNPOEKTUPOBaHWS W HOPMMPOBaHWSI TeXmnpouecca
cbopkun. Ha faHHOM 3Tane pelueHne NpUHUMAETCS Mo aHanorumM co cbopkoi
Ha 3aBOAE-U3roTOBUTENE M C YYETOM MPUHATOrO B MPOEKTe 06beMa BbIMyC-
Ka.

Mepen cbopkoit coeamHsieMble AeTan HeObX0AMMO OYUCTUTL. Me-
TaNNMYECKNE ONWMKK, abpasvBHbIA MOPOLLUOK, OCTaTKWM OBTUPOYHLIX MaTe-
pvanoB MOryT MoMacTb B MNOAWMWMHUKMA, OTBEPCTMS, Na3bl M NPoYMe MecTa U
BbIBECTW U3 CTPOSt OTAE/IbHbIE MEXaHM3Mbl M AaXe MaluuHy. B 3aBucumocTu
OT BMAA 3arpsi3HEHNS AETANIM MOXKHO MPOMbIBaTb B MOEYHOW MaLUMHE WK
obaysaTb OkaTbiM BO3ayxoM. Kaxzaoe pabouee mecto cbopLumka obopyayet-
Csl MOCTOM BO3AYLIHOW MarncTpaan u rmbkuM LWIaHroM C NUCTONETOM.

CTpyKTypupoBaHve TexnpoLecca Ha onepauun u nepexonsl c6o-
POYHBIX, PETYMPOBOYHBIX M KOHTPOJbHBIX PAabOT AO/MKHO COOTBETCTBOBATbL
paHee MNpUHSTON cxemMe c60pKkU. B cocTaB onepaumii BKIOYaOT OAHOPOAHbIE
paboTbl. 3TO CNOCOBCTBYET crielManu3aummn co0pLIMKOB, OrpaHUYEHUIO Npy-
MEHSIEMBIX MPUCNOCOBNIEHNI U UHCTPYMEHTOB. MO3TOMY HeaonycTUMO B OA-
HOM onepaumn 06beAMHSATb CBApPOYHbIE, PYYHblE CNECAPHO-COOPOYHbLIE pa-
60Tbl UM MEXAHU3UPOBAHHBIE PaboTbl C MCMOSIb30BaHWEM npecca, banaHcu-
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POBOYHOW MalLMHbLI U Apyroro 0bopyaoBaHus. MoAroTOBUTENbHbIE U NPUro-
HOYHble pPaboTbl (CenekTUBHas COPTUPOBKa AeTanei, WindoBaHue perynu-
POBOYHbIX LWaKb 1 T.N.) He creayeT BKIOYaTb B Texnpouecc cbopku. Yka-
3aHHble paboTbl AOMKHbI ObiTb BbIMOMHEHbI Ha CTaHKaX B MeXaHW4ecKoM
uexe.

Ecnu npov3BoACTBO MaccoBOe€, TO HaroJSIHEHWE Onepaumii Nepexo-
JaMy [O/MKHO ObITb MO BpEMEHM KPaTHO MM PaBHO pWUTMY BbiNycka u3ae-
nus. Tonbko B 3TOM ciyyae cbopka 6yaeT NoTOHHOMN.

Ecnu e npousBoACTBO CepuiiHoe, T.€. BelMYMHa puTMa HOCUT YC-
JIOBHbI/ XapakTep, TO onepauuy (GOPMUPYIOT, OPUEHTUPYSICb Ha OKOHYa-
TenbHy c60pKy 0TAeNbHbIX CE MM MX COCTaBHbIX YacTel.

Mocne opMMpoBaHWS NEPEXOAO0B M OMnepauuii onpeaensieTcs one-
paTvBHOe BpeMsi COOpKM, T.e. CyMMa OCHOBHOrO M BCMOMOraTeslbHOro Bpe-
Menm [9, 50, 55, 99]. OTmeTnM, UTO 3TO Bpemsi ByaeT pa3nnyHbIM B 3aBUCK-
MOCTU OT Turna Npov3BOACTBA M MacwTtaba NpuMeHeHus HOpMaTUBOB (OT-
pacrnesble, 3aBOACKNE Unu ap.).

3aBepLIaeTca 3TOT 3Tan COCTaBlEHMEM LIMKIOrpamMMbl cHOpKH, Ko-
Topasi NpeAcTaBnseT rpaduyeckoe n3obpaxeHre COBMELLEHNS BO BpeMEHU
OTAENbHbIX OMepauuin M [aeT NpeacTaBneHne O ASMTENbHOCTUM COOpKM
(puc.6.7).

T IN NN\
1 Q/ \/ EINN 1 |
//§4\\4 . ‘w2 i,

6 Tmm 3 4,1 5,7 Tmm

a) 6)
Puc.6.7. LlMKﬂOFpaMMa C60p0'—IHbIX pa60T: a — nocnegoBaTtesibHOE BbIMONIHEHUE
onepau.mﬁ; 6 - napanfienbHO-NoCNeA0BaTENbHOE BbINMO/IHEHUE onepau,vu7|

KpomMe cBapouyHbix paboTt, Hanbonee xapakTepHbIMK OnepaunsMmn B
CeIbX03MaLLIMHOCTPOEHUMN SIBASIOTCS: CO0pKa MOALIMMHUKOBBLIX COEANHEHWI;
LienHbIX, KIMHOPEMEHHLIX U 3ybuaTbix Nepeaad; BeayLlmx U HaTsHKHbIX 3BEe3-
[l0YeK; rmapaBnMYecKnx 1 NpoknadoYHbIX coeamHeHun [25, 33, 89, 98]. OT
KayectBa MX COOPKM BO MHOMOM 3aBUCSAT 3KCMyaTaUMOHHbIE MOKa3aTenu
CcobpaHHOM MallMHbI MK arperarta.

6.6.3. OnpegeneHune TMna NPOM3BOACTBA W ero opraHu3aumm
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MpenBapuTenbHOE OMpedeneHWe TuMa NPOM3BOACTBA Ha 3Tane
NPOEKTUPOBaHUSI U3LENNS MO3BOJISIET BbibpaTh XapakTep c6Oopku, onpeae-
JUTb CTENeHb YHWBEPCANbHOCTMU 3aKasblBaeMOro 060pyAoBaHWS M ChaHu-
poBaTb €ro PacCTaHOBKY MO XoAdy TEXMpouecca Wam no rpynrnam obopyanosa-
HU1S.

Tun npousBoacTBa (€AMHWYHBIN, CEPUIAHBINA, MaccoBbIM M Ap.) 3a-
BMCUT OT COOTHOLLEHWS PUTMa BbINycka U3AeNus U ANUTENbHOCTU €ro U3ro-
ToBnenus [52, 98, 99].

PWTM Bbinycka usaenust unm c6opoYHoin eamHuLb

R 60[D — (522 + 11)[T, Ca por . (un/wir.)
w
roe D =365 pHeli B rogy; 52 — konn4ecTBo Heaenb B rogy; 2 — cyb6oTa u
BOCKPECEHbE — BbIXOAHbIE AHW; 11 — YMCMIO MPasAHUYHBLIX AHEN;

T,,, - DAMTENbHOCTL paboyero BpeMeHu cMeHbl B vacax; C =1, 2

Wn 3 — KOJIMYECTBO CMEH B CYTKaX; O, - KOI(PMULMEHT, yUnTbIBaIO-
LKA NpOCTO 060pyAoBaHMs 13-3a PeMOHTA. NS NPOCTbIX YCTPOMCTB
a,=0,96-0,98; ana aBTOMaTU3MpoBaHHOro obopyaosaHus ¢, =0,9-

0,94; ans aBTOMaTUYECKUX NuHWIA o, =0,88-0,92; «,, =0,93-0,99 —
KO3(DULIMEHT, YUMTBIBAKOLWMIN NOTPEOHOCTM Ha nepepbiB B paboTe;
W - nnaHoBbI ronoBol 06bEM BbiMycka M3aenus, c6OpoyHON eam-
HULbI UK AeTanu.

B 3amaHuM Ha npoekT ykasbiBaeTcs o6beM Bbinycka ugenus (Ma-

LUWHbI, arperaTa, opyausi) WW)_ B 3TOM cniyyae rofoBoi Bbinyck OAHOM U3
ero CE paseH
W, 14 42
= n + —
C.E. 0" C.E. ’
“ 100
roe n., - KOJMYeCTBO OAMHAKOBbLIX paccmatpusaembix CE B ogHOM uspe-
nuv; ¢, - npoueHt CE ans 3anyacrem.

Mpu pa3paboTke MaplUpyTHOW TEXHOSIOTMM MOC/E pacyfiEHEHUS
CcOOpOYHOM OornepauunM Ha Nepexodbl, MUCMosib3ys HOPMaTUBHbIE MaTepuasbl
[60, 61], onpegensioT onepaTneHoe BpeMs anst c6opku nspgenus wnm CE

T,_
T, =—"—+T,+T,
n

raoe 7—"1_73 - NOAroToBUTENIbHO-3aK/IOYUTENIbBHOE BPEMA Ha NapTUiO U3 n
M3ﬂ,eﬂMl‘;I; TO- OCHOBHOE BpeEMSA HeﬂOCpeﬂCTBeHHOVI pa6OTbI;

T, - scnomoratenbHoe Bpemsi.
TexHuueckas HopMa BpeMeHu Ha cbopky CE*
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obcn 1

r=r,,+T7,,+T
rae T,y =T,, - B /100 - Bpems nepepbiBa ANS MMUHBIX HAAOBHO-
cTeit paboyero. O6bMHO npuHuMaoT S =2-3%; T, =T,, -¢/100 -
BpeMs Ans  ob6cnyxuBaHus paboyero Mecta. OBbIMHO  NpUHUMAIOT
C=0,6-2,5%; * - onepauns nnaHupyetcsa Ha c6opky oaHoii CE.
CnepyeT pasnuyaTtb TPyAOEMKOCTb cbopku T' w anutenbHocTb D
BPEMEHM Ha ee BbInosHeHue, 06biMHO D < T'. PaBEHCTBO B 3TOM BblpaXe-
HUM BO3MOXHO, €C/iM cHopKa BbINOJHSIETCA MocieaoBaTenbHo. Ha npakTuke
yawe Bcero  cbopka  MOXET  OCYLIECTBNSTbCS  MapasiiesbHo-
nocnenosarenbHo, Toraa 7/D =1...5.
PaccunTaHHylo BENMUMHY D KOPPEKTUPYIOT C y4YeToM putMa R
Bbinycka. DD pomkHa 6biTb paBHa wunu kpatHa R. Ecom R > D, 10 Be-

NMYMHA KpaTHOCTU 1= R/D [omxHa 6biTb LENOYMCIEHHON, T.€. HE APO6-

Hol. Ecnu 3To YC/TIOBME HE BbIMNOJIHAETCA, TO HANOMHAIOT onepauunio nepexo-
AaMn N NoctynaroT HaO60pOT, yTObbI npon3BoAacTBoO 66110 MOTOYHbBIM.
Ecnn xeR < D, TO NMAHUPYIOT HECKOJIbKO MapannesibHbiX pa6oqu MecCT,

nx 4mMco
D/ .
m=Lrk

Tun NpousBOACTBA MOXHO OMPefenuTb Mo Ko3hduUUMeHTy ce-

pUiAHOCTY
_R/ .
kcep - 4)

k., <1—2 cooTsetcTayeT MaccooMy nponssoAacTsy; k., <10 -
KpynHocepuitHoMy npowuseoactay, 10 < kmp <20 - cpenHecepuitHoMy Npo-
nssoactey, 20<k,, <40 - menkocepwiiHoe npon3soAcTeo, k,, >40 -

€AMHUYHOMY NMPOU3BOACTBY. XapaKTepUCTUKM 3TUX TUMOB NPOU3BOACTB Mpu-
BefeHbl B [33, 52, 98, 99].

OCHOBHbIMM OpraHv3aUMoHHbIMY (hopMaMKn CHOPKU SBASLOTCS CTa-
LMoHapHas 1 noaswkHas. CraunoHapHas cbopka NpUMEHSIETCS B MHAWBU-
[lyanbHOM,  3KCMEpPUMEHTaNlbHOM U MENIKOCEPUHOM  NMPOM3BOACTBAX.
MpoBOAAT Takyto COOPKY Ha OLHOM MM HECKOJBbKUX HEMOABWKHBIX CTEHZAX.
Mpu pacuneHeHnn onepaumin Ha NepPexoabl NPUHUMaIOT bpuragHbI MeToA C
anddepeHumaumeit pabot.

Mpu cepuiiHOM M MaccoBOM npou3BoacTBax 6onee addekTuBHa
noaBMXHasi cbopka C WCMOb30BaHWEM KOHBeWepa C HemnpepbiBHbIM WK
nepuoandeckuM nepemeLleHneM. Boicwieli (opMoi NoaBUXHON COOpKK sB-
NSIETCS NOTOMHOE NPOU3BOACTBO.
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B coBpeMeHHbIX MEXaHOCOOPOUHbIX Lexax YAenbHbli BEC Py4HbIX
paboT ocTaeTcs 3HauuTenbHbIM UM cocTaBnseT 60-70%. [Ons cokpalueHus
pYYHbIX paboT HEO6XOAMMO MCMO/b30BaTb HE TOMbKO MeXaHM3auuio, HO U
aBTOMaTM3aUMO COOPOUHBIX PAboT. MPUMEHUTESNBHO K CESIbXO3MallMHaM 3TH
NpUeMbl 3aTpyaHEHbI M3-3a CIOXKHOCTU COBMELLEHMSI AeTaNeN U COeaMHSIO-
LMX UX 351eMeHToB (60/1TOB, BUHTOB, 3aKJIEMOK, LWNJIMHTOB). B TO e BpeMms
CYLLECTBYET MHOIO TWUMOBbLIX COEAMHEHMI, KOTOPbIE BbIMOSHAOTCS MaCcCOBO
(Knenka CerMeHToOB K HOXEBOW Nosioce, cbopka NoabUYHMKOB M Buyein Mo-
NOTUNbHOrO 6apabaHa, yCcTaHOBKa nNasibLeB Ha rpabanvHax MOTOBWMNA M
T.4.). ABTOMaTM3auUmMst Takmx C60pPOK MOXET CYLUECTBEHHO CHU3UTb TPYOOEM-
KOCTb. K coxaneHuto, BOSMOXXHOCTY CYLLECTBYIOLMX MAHUMYNSTOPOB 3HAUM-
TENbHO YCTYNaloT YESI0BEKY.

B npouecce npoekTUpoBaHMsl HEO6X0AMMO HAMETUTb HaMpPaBEHUS,
obecrneunBatoLLme aBToOMaTU3aLMI0 COOPOYHbIX NMPOLLECCOB:

1) paspaboTka OpUEHTUPYIOLLMX YCTPOWCTB ANA AeTaneil, Hanpas-
NISIEMbIX Ha COOpKY. B 3aBMCMMOCTM OT KOHCTPYKUMI AeTanen ycTpoicTea
MOTYT 6bITb aKTUBHBIMWU MMM NMACCUBHBIMU;

2) NOBbILEHNE TEXHOMOMMYHOCTM AeTanei NpUMEHUTENBHO K aBTO-
MaTMYECKON COOpKE 3a CYET YCMNIEHUS WU OCNABMEeHUSt X CUMMETPUYHO-
ctv;

3) WCKNOYEHWEe CLENIIEMOCTU AeTanel B 6yHKepe;

4) NoBbILLEHNE TOYHOCTU AETaneM.

Mo cTeneHn NPUCNOCOBIEHHOCTU K aBTOMaTUYECKON cbopke coeau-
HEHWsi AeTanen MOXHO pasaennTb Ha rpynnbl:

I — coeauHeHMe MO LUMIMHAPUYECKMM MOBEPXHOCTSIM C 3a30pOM -
Haunbonee ynobHo;

II — coeanHeHWe NpeccoBaHMEM UK CBAPKOM - C/IOXKHeE;

III — coeauHeHWe ABYyX AeTaneil TPeTbeW - 3aK/IENKOW, LUMOHKOMN,
pa3pe3HbIM CTOMOPHbLIM KOMBLIOM U T.4.;

IV — coeanHeHune aeTanein BUHTaMM, Npy BO3MOXHOCTH, CaMopesa-
Mu;

V — BONTOBblE COEAMHEHUS] HanboMee CNOXHbIE, TaK KakK HYXXHbl
onpeaeneHHble 6yHkepbl Ans 6oONTOB, raek U Waiib, a Takxke npucnocobie-
HUS1 ANS UX OPUEHTALIMW, HAXMBIIEHUS W YOEPXAHUS OT NPOBOPaYMBaHMS.

6.7. TexHONOrMss HaHeceHus
3aLMTHO-AEKOPATUBHbIX NOKPbITUIA

B 3aBucuMocTu ot C}'IY)Ke6HOFO Ha3Ha4yeHUsA NPoOEKTNpPyeEMOro naae-
NMS1 BO3HUKAET HeobxoAMMOCTb CO34aHUSt UK MOBbILEHUS ero cneu,mqnmqe-
CKUX XapaKTEPUCTUK (BbICOKaFI KOHTaKTHas MpO4YHOCTb, M3HOCOCTOVIKOCI'I:,
SN1EKTPONPOBOAHOCTL U T.ﬂ,.), obecneyeHve ANUTENbHON aKcCnnyaraumn,
npunaaHna emy OAEKopaTuUBHOCTU. 3TO AOCTUraeTcsl HaHeCEHMEM Ha noBepx-
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HOCTb [JeTaneit Ma3eobpasHblX MOKpbITUIA (CONMaon, NnuTon, rpacuTHble
CMa3ku, BUTYMHbIE COCTaBbl U T.M.) UK TBEPAbIX MOKPLITUIA C OpPraHNYecKow
WM HEOPraHMYeCcKon OCHOBOWN. OpraHMYecKytd OCHOBY MMEHT S1akOKpacou-
Hble W MONUMEpPHbIE MOKPbITUS. HeopraHW4yeckylo OCHOBY MMEKOT MeTaniu-
Yeckne U KOHBEPCUMOHHbIE NMOKPBITHS.

Mpu BbIGOPE NOKPBLITUS HEOBXOAUMO OPUEHTMPOBATLCS HA €ro Tex-
HOJIOMMYHOCTb, YCMIOBMUS IKCMyaTauMM U XpaHeHUs U34enns, CNOXHOCTb
usgenusa n psag Apyrmx GaktopoB. SPGHEKTUBHOCTb MOKPbLITUS 3aBUCUT OT
KauecTBa MOArOTOBKM MOBEPXHOCTU, Ha KOTOPOM MOryT 6biTb AedekTsl (pa-
KOBWHbI OTIMBOK, 067104 MOKOBOK, MpUrap, 3ayceHLbl, MOPUCTOCTb U MPOXO-
rM CBapHbIX LWBOB W T.A.) W 3arpsi3HEHWS: >XMPOBbIE, OKWUCHbIE, CONEBbIE.
[JedexTbl yaansoT TpaBNeHUEM B KUCNOTaX, Lenoyax, crneupactsopax uam
MexaHuyeckoi 06paboTkoin. B 3aBMCMMOCTM OT BuAa 3arpsi3HEHUA UX yaa-
NS0T 06EIKMPUBAHMEM B OpraHUYECKUX PacTBOPUTENSIX UM MOWKOW B Lue-
NOYHBIX pacTBopax. KoHBepCHOHHbIe NoKpbITUS (oKkcuanposaHue, docdatu-
pOBaHWE) WCMOJb3YIOT AJIS KPaTKOBPEMEHHOW UMW ANIMTENBbHOW 3alumThbl OT
okucneHus [36].

Hanbonee npocToi U TpaaMUMOHHbIN Crocob 60pbbbl C KOppo3ueit
W NpuaaHUS M3AENMSM XOPOLLEro AEKOPaTUBHOIMO BUAA — HaHECEHME NaKo-
KPaCOYHOro MOKPbLITUS. ITO MHOrOCTaAMMHBLIA MPOLIECC: FPYHTOBKA; LUMAK-
NeBKa; OKpacka M Cyllka. JTakoKpacoyHble MaTepuanbl COCTOST M3 60MbLIOro
yMcna PasnNYHbIX KOMMOHEHTOB: MUIMEHTOB; CMOJ; PacTBOpUTENEN; NNeH-
Koobpa3oBaTenen; cukkaTuea 1 ap.

[ns 0603HayeHWst sManel, WNakJeBoK, TakoB W APYrux aHanorud-
HbIX MaTepuanoB NPUHATbHI COOTBETCTBYIOLWMNE MHAEKCHl. B Havane wHaekca
6yKkBEHHOI abbpeBuaTypoi ykasaH COCTaB NJIEHKOOOPA3YIOLLEro BELLECTBa.
MpuHSTLI cneayowme o6o3HadeHus: MJ1 — MenaMuHoankuaHbii; HL, - HUT-
pouenntonosHbi; F® — raudTanesbid; NP — neHTadTanesbin; OS1 — de-
HOJbHBbIN; 3N — 3noKcMaHbIA; MC — ankuaHo- WAM MacnstHOCTUPOSbHLIN; M3
— nonuacmpHbIn; KO — kpeMHuitopraHudeckuit; AK — nonvakpunosblil; AC —
aKpwoBble cononumepsl; BJT — nonmBuHMNGyTUpanbHbIn. Mocne 6ykBEHHOIO
0603HaueHns cnegytoT umdpbl, onpeaensowme Ha3HavYeHe NakoKpaco4Ho-
ro matepuana. [ns 06o3HaueHusi rpyHTOBOK MepBoi Lmndpon craBsaT «0»,
ans ob6o3HaveHus wnatneBok — «00». Cneaytowas 3Havawas uudpa yka-
3bIBaET A5 KaKuX YC/OBUIA NpeAHa3HavyeH AaHHbIN MaTepuan: 1- atMocde-
pOCTOWKUIA; 4 — BOAOCTOMKUI; 5 - cneumarnbHble CBOMCTBa (Hanpumep, cBe-
TAWMINCS); 6 — MacnoBeH30CTOMKUI; 7 - XUMUUYECKU CTOMKMI; 8 — TepMo-
cTovikui. Mocneaytowme umdpbl MoryT obo3HavaTb HoMep napTum. MHoraa
nocne rpynnsl UMdp UMEETCH 0HA UM HECKONbKO BYKB. Hampumep, «I'C» -
ropsyas cywka, «XC» - xonogHas cywka, «HI» - Heroptoyast kpacka, «M» -
MaToBOE MOKpbITHE.

[ns cenbxo3maluuH, paboTalowmx B aTMOChEPHBIX YC/IOBUSX BHELL-
Hel cpefbl, NPUMEHSIOT rPyHTOBKU «®DJ1-03K» (Ha ocHoBe heHONbHOM CMOo-
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Nbl HoMep 3, KpacHas), M'P-020, Md-020; wnatnesky Tuna N®-002; kpacku
aManesble mMapok MN®-115, Md-188, AC-182. Ana obopynoBaHUS XKMBOTHO-
BOAYECKMX (hEPM, CUNIOCOYBOPOYHON TEXHWKWU MPUMEHSIIOT FpyHTOBKM 13-
010, AK-070 v amanu N3-773, N3-711 v gp. [40, 50].

IPYHTOBK@ HaHOCWUTCS OAWMH, peXe [ByMSl C/OSIMU  TOJLUMHOW
60-100 MkM. O6bl4HO BCe aeTanm n CE MOBWUIbHBIX Cenbx0o3MalluMH BHavane
FPYHTYIOTCA M OKpaLMBaloOTCs, a 3aTeM NPOM3BOAMTCS OKOH4YaTesibHas BTO-
pV4Has oKpacka usgenus B cobpaHHoM Buge [36].

MnacTMaccoBble MOKPbITUS Gonee HafeXHO WM AOArOBEYHO 3aLum-
AT AeTanu OT KOppo3uu, He agcopbupyioT Brary, nNpuaaloT NOBEPXHOCTU
cneuudmryeckme CBOWCTBA. B MMPOBOM MpPOM3BOACTBE MOPOLLKOBLIX KPacok
NpevMyLLECTBEHHOE PacrnpocTpaHeHne noayYnv  NOAMBUHWNXIIOPUAHBIE,
NOMMSTUNIEHOBbIE, 3MOKCUAHBLIE NOMMMEpbl. HamevyaeTcs TeHaeHUMs K yBe-
NMYeHnto NoTpedneHns NonnacUpHbIX U MONMAKPUATHBIX Kpacok. B cenb-
XO3MAaLLMHOCTPOEHNM MJIACTMACCOBbIE MOKPbLITUS HAHOCAT pacrblieHNEM,
OKYHaHveM, HanbleHneM, nnakvposaHvem [40].

Ha petanu, noaBepeHHble MHTEHCMBHOMY W3HOCY, pabotatowme
noA BO3AENCTBMEM KUC/IOT W LUENoYel, HaHOCST MOKPbITUSI 3NEeKTPoNuTuYe-
CKUM nyTeM. Ha 3aBoAax CenbX03MalUMHOCTPOeHMs Haubonbluee pacnpo-
CTpaHeHWe MOoNyYuIu UMHKOBaHWE, XPOMMPOBaHWE, OKCMAMpOBaHue, ¢oc-
daTnpoBaHwe, xenesHeHne n MegHeHuve [36].

B 3aBucuMMocTM OT ycnoBuii pabotbl aetanu u CE npoekTaHT fon-
XeH BblbpaTb 1 060CHOBaTb BUA NOBEPXHOCTHOrO MOKPLITUS; PACKPbITh TEX-
HOMOIMI0 €ro HaHeCEeHUs! Ha NOBEPXHOCTb.

6.8. MeToabl M CpeACTBa KOHTPOJISA U3rOTOBJIEHUS AeTanek
M npoBeAeHus c60poUHbIX paboTt

B 3aBMCMMOCTM OT KOHCTpYKLMM 3aaaHHoM aetanu unm CE B npoek-
Te HeobxoAUMO HAMETUTb KOHCTPYKTUBHBIE SM1EMEHTHI, MOANEXALUME KOH-
TPOMIO, yKa3aTb, Kakue Ans 3TOro TpebyloTcs MepuTenbHbIE MHCTPYMEHTLI 1
npeacTaBuTb UX 3cku3bl [8, 25, 42, 52]. BbIbop MHCTPYMEHTOB 3aBUCUT Tak-
e OT TMna Npou3BOACTBA.

KOHTponb pa3Hoo6pasHbIX AeTaneli BKIOYaeT NMpoBEPKY AMaMeT-
pOB OTBEPCTUIA U LIEEK, ANIMH Y4acTKOB, OTK/IOHEHUI POPMbI U pacnosioxe-
HUSI TMOBEPXHOCTEW, Pa3MePOB OTAENbHLIX KOHCTPYKTUBHBIX 3/1EMEHTOB
(LWNOHOYHBIX KaHABOK, LUIMLEBBIX MOBEPXHOCTEN, pe3bb u T.n.). MNMomumo
3TOr0 NPOBOAST KOHTPO/b TBEPAOCTM AeTafiel M LIepoXoBaToCTU WX Mo-
BEPXHOCTEN.

B cenbxo3MaliMHOCTPOEHUM NPpU CEPUIAHOM M MacCOBOM NpOu3BOA-
CTBax KOHTPO/Mb AvaMeTpasibHbiX pa3MepoB BbINOMHAOT MpeaesibHbIMU U
WMHOMKATOPHbIMK CKOBaMM 1 ABYXCTOPOHHUMKM Mpobkamu; npoBepka ASIMH
YYacCTKOB — C MOMOLLbIO JIMHEWNHBLIX CKOD MU npefenbHbIX WabnoHos. Mpu
MENKOCEPUINHOM MPOM3BOACTBE WCMOMb3YT YHUBEPCASbHBIA UHCTPYMEHT:
LUTAHreHUMPKYNN; MUKPOMETPbI; NIMHENKW. KOHTPONMb HEKpyrnocTu (oBanb-
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HOCTb, OrpaHka, 604k006pa3HOCTb), M30rHYTOCTb, MNEPNEHANKYISPHOCTU
oceln 1 bueHue OCyLLEeCTBASIOT NOC/E YCTAHOBKU AETanu B LEHTpax Win Ha
npusMax, UCMonb3ys MHAMKATOPbl UM MUHUMETPBI. s KOHTpons ¢acok u
rantenen NpUMeHsIOT LWabnoHbl. LLINOHOYHbIE Na3bl U WKLl KOHTPOUPYIOT
kanubpamu, pe3bbbl Ha Banax — pe3bboBbIMKM KOJbL@MK: MPOXOAHOro — Mon-
HOro npoduns M HENPOXOAHOro - ykopodeHHoro npodwuns [25, 42]. Kow-
TPOJIb LLIEPOXOBATOCTM MOXKHO OCYLLECTBAATb ABYMS Cnocobamu:

- CpaBHEHWEM peasibHOW MOBEPXHOCTW U3AENUs C 3TasIOHOM BU3Y-
anbHo;

- KOJIMYECTBEHHbIE 3aMepbl NpoduioMeTpamn unun npodunorpada-
MU. M3MepeHns NpoBOASAT B HanpaeneHwuu, nepneHavKynsipHOM rnasHOMY
[BWKEHWIO Npy pe3aHum [8, 25].

Bpawatowmecs petanu (potopbl) noasepraloT  HanaHcMpoBke
[89,99]. MNpn HeobxoaMMOCTM MPOEKTaHT AOS/HKEH BblbpaTb M 06OCHOBATbL
meTon 6anaHCMpoBKKM, NPEANIOXWTb METOA KOPPEKTUMPOBKM LIEHTpa Macc
potopa. OBbI4HO CTaTUYecKyto 6anaHCMpOBKY MPUMEHSIIOT ANS U3Aenun, y

kotopbix L/D <3 u ckopocTb Bpawenus V <6 m/c. B apyrux ciyuasx

HeobxoauMMa AuHaMuyeckast 6anaHcupoBka. [ebanaHchbl YMEHbLUAOT C Mo-
MOLLbIO KOPPEKTUPYIOLLMX MAcC, KOTopble A06aBNAT WM yaanawT U3 po-
TOpa WK e NEPEMELLAIOT MO HEMY.

LleHTparnbHoe OTBEPCTUE POTOpA AO/DKHO O6ecreumBaTh MOCAAKy
Ha BaJl, COOTBETCTBYIOLLYIO XapakTepy Harpysku. Mocaaka MOXeT 6biTb ne-
pexoaHon (% 0,03 MM) NpW NErkMx Harpyskax WM C HaTAroM npu TSHXENbIX

M yAapHbIX Harpyskax.

Cneuunduueckoe TpeboBaHve NpeabsBASIOT K Ka4ecTBy M3roToene-
HMa 3ybuaTtoro BeHua wectepeH. B cootBetctBum ¢ FOCT 3ybuaTtble nepe-
Jayn JOSKHbI YAOBNETBOPSATL TpeboBaHUAM No:

- KMHEMATUYECKOW TOYHOCTH;

- NABHOCTKN paboTbl;

- 6okoBOMY 3a30py Mexay 3ybbsiMu;

- BEJIMYMHE W PaCOSIOKEHNIO KOHTAKTa Mexay 3ybbsiMu cnapeH-
HbIX LecTepeH [25].

B 3aBMCMMOCTU OT CTEneHn OTBETCTBEHHOCTU MPOEKTUPYEMON ne-
pefayn 1 xapakTepa nepefaBaeMON Harpy3ku KaXaoe M3 BbllleyKa3aHHbIX
TpeboBaHM1 MOXET BbiTb OCHOBHbLIM. B TpakTopax, KpaHax W cenbXo3Maluu-
Hax NMpUMEeHSIIOT nepefayn 8-11 creneHel TOYHOCTW.

B nnaHeTapHbIX nepegadvax OCHOBHbIM TpeboBaHWeM sBNseTcs Ku-
HeMaTn4eckasi TOYHOCTb. B BbICOKOCKOPOCTHbIX Mepefayax rnaBHoe BHUMa-
HWe yaensoT NIaBHOCTU xoda. B peBepcuBHbIX Nepeaadax rnasHoe Tpebo-
BaHWe NpeabsiBASETCS K ONTUManbHOW BenuunHe 60koBOro 3a3opa. B cpen-
He M TSXKENO Harpy»XeHHbIX nepeaadax HeobXxoauM KOHTPOJb NATHA KOHTak-
Ta [33, 52].
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MpoeKTaHT Ao/MKEH Ha3HAYUTb COOTBECTBYIOLLME BUAbI KOHTPONS B
3aBMCMMOCTM OT YC/IOBMIA paboTbl 3ybuaToi nepegaun, no MOCT 1758-81 u
FOCT 1643-81 onpegenuTb JOMYCK Ha BblLEYKa3aHHbIE HOPMbl TOYHOCTU U
HaMeTUTb MeToAbl U CPeacTBa KOHTponsd. Hawnbonee pacnpocTpaHeHHbIMU
3y60OMepHbIMN MHCTPYMEHTAMMU SBASIKOTCA: LWTaHreH3ybomep; Lwaromep; Hop-
Manemep; MexueHTpoMep. [ns KOMMMIEKCHOM OLEHKWU TOYHOCTU M3roToBIIe-
HMS 3ybbeB UCMOMBL3YIOT TakxKe NpucnocobneHue, Ha KOTOPOM YCTaHOBNIEHO
KOJ1ECO 3TaslOHa C PeryMpyeMbiM MoJsIOKEHUEM.

PasHoo6pa3HOMy KOHTpOMO MOABEpratoT KoprycHble aetanu. Mpwu
NMpoBepKe WX MIOCKOCTEN U3MEPSIKOTCS HEMPSIMONIMHEMHOCTb, HEMIOCKOCT-
HOCTb, LLIEPOXOBATOCTb M Hanuume aedekToB (pakoBUHbI, 3ab0WHbI U T.4.).
HenpsIMONVHENHOCTb MPOBEPSIOT C MOMOLLBLIO JleKasibHbIX JIMHEEK U LLYMOB.
[lnst KOHTPONSI HEMIOCKOCTHOCTM HENPSIMONIMHEMHOCTb MIOCKOCTU U3MepsieT-
CS B pa3fnuHbIX ceyeHusx. OTKIOHEHUE MNOCKOCTU OT MapaniefibHoCTu
M3MEPSOT C MOMOLLBIO KOHTPOJIbHOM MAWTLI U MHAMKATOPHOMN FOMOBKY, 3a-
KpenneHHON Ha 3Ton nnmte. OTKIOHEHWE OT NEepRneHANKYNSPHOCTU NIOCKO-
CTel JeTanu yCTaHaB/IMBAETCS C MOMOLUbIO JeKasbHbIX YFONbHUKOB U LLy-
noBs. B3anMHoe pacrnonioxxeHve O0TBEPCTUIM U NIIOCKOCTEN ONpeaensiioT C no-
MOLLbIO KOHTPOJIbHBIX MpUCNocobnexuii [42].

B npoekTe Heobx0AMMO NpeaycMOTPETb BCE BWAbl KOHTpons cbo-
POYHbIX paboT, KOTOpble NPOBOASATCS B 3aBOACKWUX W MONEBbLIX YCNOBUSIX.
Harnpumep, B uexe HeobxoanMo NPOBEPWUTb KOMMNEKTHOCTb U3aenus, Kade-
CTBO OKPAaCKM, HafIeXXHOCTb Pe3bbOBbIX COEAMHEHMIA, KaYeCTBO KOHCEpBaLMm
OTAENbHbIX MOBEPXHOCTEN M T.A. B MonesbIx YCNOBUSIX MOC/E HAaCTPOMKK U
nNpupaboTKn MalUWHbI KOHTPONMPYIOT HATSXKEHWE peMEHHbIX M LEeMHbIX ne-
pefay, TOPMO3HYKO CUCTEMY, CTENeHb Harpeea TPYLUMXCS MOBEPXHOCTEN U
T.4. XapaKTep KOHTPOJIbHbIX MEPOMPUSTUIA ONPEAENSIOT C YY4ETOM YCNOBUIA
paboTbl U KOHCTPYKLMW U3AENUS.

6.9. NMpepnoxkeHns o NOBbILLEHNUN
TEXHOJIOFMYHOCTU 06beKTa NPOEKTUPOBAHUA

PassuTMe MalMHOCTpPOeHMs 6asupyeTcs Ha MOCTOSHHOM COBep-
LUIEHCTBOBAHUN W3AENUIA, CHUXEHUM 3aTpaT Ha MOArOTOBKY WMX NPOM3BOA-
CTBa, W3rOTOBMIEHME W 3KCryaTaumio. [1OSTOMY BbIMNOSHEHHbIA MPOEKT
[O/MKeEH OKaH4MBaTbCA yKa3aHueM nepcreKkTuB MOBbILLEHMS
TEXHONOrMYHOCTM feTanen, CE MalwuHbl B LESIOM. BbINOMHSS 3TOT BaXXHbIN
pasAaen, NPoeKTaHT Ao/MKeH 06paTUTb BHUMaHWE Ha:

- YHUDMKAUMIO OTAENbHBIX 3MIEMEHTOB AeTanei (dacky, wepoxosa-
TOCTb, PACMONOXeEHMWE LINOHOYHBIX NMa30B 1 Ap.) unu aetanen B CE;

- YMeHbLUEHWE U3HOCA TPYLUMXCS YacTell feTanei 3a cHeT MCMosb-
30BaHWs CneumanbHbIX CbeMHbIX BKaabiweid, bonee 3chdeKTUBHON CMaszky,
pa3fIMYHbIX CMOCOBOB CHMKEHMS KOIDdULMEHTA TPEHMS;

- YMeHblUeHVe NpunyckoB Ha 06paboTky 3a cyeT uenecoobpasHoro
BblbOpa 3aroTOBOK M NMpeaBapuTeNbHOM WX MOArOTOBKU nepes MexobpaboT-
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KOW, MPUMEHEHMSI NMPOLIECCOB BLITSXKKM, BbiCAAKM W 0OpaboTkM nasepom
[8, 75];

- CHMXKEHWME MaTepMasioeMKOCTM NpU OAHOBPEMEHHOM 0becneyeHnm
[IOCTaTOYHOW [AOSITOBEYHOCTU M3AENMM 3@ CYET MPUMEHEHMSI MacTMacc,
JIErKMX CMNaBOB Ha OCHOBE altOMWMHUSI, CMEYEHHbIX MOPOLIKOBLIX MaTepua-
nos [37];

- NMpUMeHeHne 6osiee TOYHbIX U NPOM3BOAMTENbHBLIX CrOCOBOB CO-
eVHEHNS aeTanen (LWoBHasi CBapKa, 3BO/IbBEHTHbIE LW/INLEBbIE COEANHEHWS
v ap.); 5

- NPOEKTUPOBAHWE TEXHWUYECKUX CPeACTB MeXaHW3auuu onepaumi
cbopkm (npucrocobneHns ansa cGopku ynpyrux 31eMeHTOB, KNEMKU CErMeH-
TOB B MNOJIEBbIX YC/TOBUSIX, OpUEHTaumu getanel u T.4.) [33];

- COBEPLUEHCTBOBAHME CTLIKOBbIX MOBEPXHOCTEN AETanen B coeau-
HsembIx CE.

MpeanoXeHnss O COBEPLLUEHCTBOBAHUM MPOEKTUPYEMOrO W3AENNS
cneanyeT 060CHOBaThb, @ B HEKOTOPLIX Cydasx odopMUTb YepTexxoM. Bonee
BbICOKOM CTEmneHbld OBO0CHOBAHHOCTU MPEANOXEHUN SIBNSIETCS  (PyHKUMO-
HaJIbHO-CTOMMOCTHOM aHanu3 [99].
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7. PEKOMEHAALIMX NO O®OPMJIEHUIO
AOKYMEHTOB ANNJIOMHOIO NMPOEKTA

OdopmneHue NOSICHUTENBHOM 3anUCKU 1 YepTeXen AUMIOMHOIO M
KYPCOBbIX NMPOEKTOB MPOBOAUTCS B COOTBETCTBMM CO CTaHAAPTOM Mpeanpu-
atna CM 101-2001 , eBeaéHHbiM B AITY ¢ 2001-04-01. OH ucnonb3yet
cneayiolime CTaHaapThbl:

FOCT 2.004-88 ECK[. Obwme TpeboBaHMsa K BbINMOSHEHWIO KOHCT-
PYKTOPCKMX U TEXHOMOMMYECKMX AOKYMEHTOB Ha MmevaTarowmx u rpaduue-
CKMX yCTpoicTBax IBM.

FOCT P 1.5-2004. lNocynapcTBeHHas cucteMa craHgapTtusauum Poc-
cuiickon depepaumu. O6lwme TpeboBaHUS K MOCTPOEHWUIO, OPOPMIEHUID U
COLepXXaHN0 CTaHAAPTOB.

MOCT 2.104-2004 ECKA. OcHOBHble HaAMMCHK.

FOCT 2.105-95 ECK/[. Obwme TpeboBaHUSi K TEKCTOBLIM AOKYMEH-
Tam

FOCT 2.106-96 ECK/. TekcToBble AOKYMEHTHI.

FOCT 2.109-96 ECK[. OcHoBHble TpeboBaHus K YepTexam.

MOCT 2.111-68 ECK[, (c n3meHeHnusimm 1985, 1987, 2001, 2006r.).
HopMOKOHTpO-b.

FOCT 2.301-68 ECK[, (c u3meHeHnammn 1980, 2001, 2006r.). dop-
MaTbl.

FOCT 2.304-81 ECKA (c u3meHenusimm 1989, 2006r.). LpudTbl
yepTexHbIe.

FOCT 2.316-2008 ECK/. lNMpaBuna HaHECEHMS Ha YepTexax Haanu-
cel, TexHn4yeckux TpeboBaHui 1 Tabnuu,.

FOCT 2.321 -84 ECK/. O603HaueHus ByKBeHHbIE.

FOCT 2.413-72 ECK[, (c uameHeHusmu 1984r.). MNMpasuna BbiNonHe-
HWSI KOHCTPYKTOPCKOW AOKYMEHTaLUMN U3AENWNI, U3roTOBSIEMbIX C MPUMEHe-
HMEM 3NEKTPUYECKOr0 MOHTaxa.

FOCT 2.417-91 ECKA. Mnatbl nedvaTHble. MpaBuna BbIMNOAHEHUS
yepTexen.

FOCT 2.503-90 ECK/. MpaBunia BHECEHUSI U3MEHEHWIA.

FOCT 2.605-68 ECKA (c wameHeHusimm 1985, 2000r.). Mnakatbl
yuebHo-TexHnyeckme. Oblme TexHudeckme TpeboBaHus.

FOCT 2.701- 2008 ECK[. CxeMbl. Buabl 1 Tunbl. Obwme Tpebosa-
HWS K BbIMOMHEHMIO.

MOCT 7.1 2003 Cuctema craHgapToB no uHdopmauun, Gubnmo-
TEYUHOMY W u3paTenbCckoMy Aeny. bubnuorpaduyeckoe onucaHve [OKyMeH-
Ta, 0bwwue TpeboBaHWs 1 NpaBuna CoCTaBeHUs.

MOCT 7.32-2001 Cwucrtema craHzapToB no uH@opmaumu, 6ubnuo-
TEUHOMY W u3paTenbckomy aeny. OTYET O Hay4yHO-WUCC/IefOBATENLCKON pa-
6oTe. CrpykTypa v npasuna obopMHEHMS.

FOCT 8.417-2002 'CU EanHuLbl HDU3NYECKUX BESTUUMH.
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Hwke wsnaratiotcs umssnedennss u3 CI 101-2001, Heobxoaumble
ANsi NPaBUIbHOrO 0 OPMIIEHNS MPOEKTOB MO CreunanbHOCTK.

7.1. O603HauyeHue nsgenumn
M KOHCTPYKTOPCKUX AOKYMEHTOB

Bce aneMeHTbl KypCcOBbIX M AWMIOMHbIX MPOEKTOB AO/MKHLI UMETh
0603HaueHus1. [ina y4ebHbIX JOKYMEHTOB, YepTeXel U TEKCTOBbIX JOKYMEH-
TOB KYpCOBbIX W AWMNIOMHbIX NPOeKTOB (paboT) NpuHATa cneaytowas cucTe-
Ma 0603HaYeHwi:

0603HaueHne COCTOUT M3 TPEX YacTel: KnaccudMKaLMOHHOMO koaa
npoekta (paboTbl); KOAAUCMONHUTENS M PErncTpauMoOHHOro Koaa AaHHOro
fokyMeHTa. Koz npoekTa 3aHuMaeT 6-8 no3uumi; KOA UCTMonHuTens — 6;
PErncTpaUMOHHbIA HOMEP AOKYMeHTa — 7 no3uvuuid. Yactu paspenstoTcst
TOYKaMM.

MepBasi YaCTb COAEPXUT XapaKTEPUCTUKM BUAA BCe paboThl.

[ns kypcoBoro npoekTa (paboTbl) KnaccudMKaLMOHHBIN KoA UMeeT
6 no3uuuii; ABe nepBble No3uUMKM — CUMBOSbI BuAa paboTsl: Kl — kypcoBoi
npoekT; KP — kypcoBasi pabota; K3 — KoHTponbHoe 3aaaHue; U3 - niamsu-
AyanbHoe 3agaHue; HP — HayuHas paboTta v T.4. YeTblpe nocnegyiowme
no3vumMn AO/MKHbI coaepxaTb abbpuBeaTypy Ha3BaHMS AWCUMMNAWHLI, MO
KOTOPOW BbINOMHSETCS NpoekT (paboTa).

Hanpumep: KMTCXM — KypcoBOM MPOEKT MO TEXHOMOrMU CeNbCKO-
XO35IMCTBEHHOIO MALLMHOCTPOEHUSI;

KMTKYM — KypcoBOWM MPOEKT MO TEOPUWN U KOHCTPYMPOBaHUIO Y60-
POYHbIX MaLUWH;

KPHIMA — kypcoBasi paboTa Mo HaaéXHOCTU M MPOYHOCTM AeTanewn
MaLLMH.

[JMNNoMHBIN NpoekT.

BbinyckHble kBanuduKaumMoHHbIe paboTbl AOMKHbLI B Knaccudpuka-
LIMOHHOM KOAie UMETH 8 MO3uLWA.

[lBe nepBbIX — OTBOASTCS Ha BUA paboTsl (AN — AUNAOMHbIA Npo-
ekT; BP — BbinyckHas pabota 6akanaspa; OM - auccepraumoHHas pabota
MarucTpa); ocTasibHble LeCTb MO3WLMIA YKa3blBAlOT HOMEP CreumaibHOCTM
WN HanpaBneHwus.

Bropas yacTb coaepxut cBegeHns ob wcnonHuTene. [iBe nepBbix
no3uLMM OTBOAATCS Ha ABe nocneaHue umdpbl 3a4ETHON KHUXKKK; TPeTUiA
cumBon — Bug obyyenus: (C — cneumanuct; b — 6akanaep; M — marucrp);
yeTBEpPTas No3uums — Kypc obyyeHus; natas — dopma obyyenus (H - Hop-
MaTUBHbIN, C — COKpALLEHHBIN).

TpeTbsi YaCTb COAEPXUT PErMCTPALMOHHBIN KOA [AOKYMEHTa.
OH BKJTIOM@ET PErncTpaLMOHHbIA HOMEP WU3AEeNUs, KOTOPOMY MOCBSILLEH A0-
KYMEHT 1 GYKBEHHbIN Koz AokyMeHTa. Homep nmeeT 3 umdpbl: nepsbie ase
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— HOMEP y3na mn3gennd, 3aTeM To4ka; Tpu nocneaytowme nosnunm — HoMep
AETanun.

CornacHo CTaHAapTy KypcoBble W AUM/IOMHbIE NpoekThbl (pabo-
Tbl) AODKHbI UMETb BYKBEHHbIE KOAbI JOKYMEHTOB!

TEKCTOBbIX:

- BEJOMOCTb KypCOBOIrO NnpoekTa KB

- BeJOMOCTb AWNJIOMHOro npoekta B/

- BEIOMOCTb BbINyCKHOM paboTbl ba-

Kanaepa Bb
- NOSICHUTENbHAs 3anucka n3
yepTexen: Cb
- C6OPOYHBIN YepTex
- YepTex obuiero Buga BO
- rabapuTHbIN YepTex 4
- 3N1EKTPOMOHTaXHbI YepTex M3
- JOKYMeHTbI npoyue (MnnakaTbl) a

CxemM cornacHo OCT 2.701:

- 3NeKTpuyecKne 3
- KMHemMaTnyeckue K
- rmapaBnnyeckme r
- MHeBMaTu4eckme n
- KOMBUHNPOBAHHbIE C

Mo OCHOBHOMY Ha3HAYeHWIO CXEeM WX MOAPA3AeNslT Ha Tu-
nbl, UMppamu:

- CTPYKTYpHble

- (OYHKLMOHASbHbIE

- NPUHUMNWAsbHbIE NOJHbIE

- coeaMHEHUN (MOHTaXHbIe)

- MOAK/TIOYEHUS

- 0bwme

- pacnonoXxeHus

- 06beANHEHHbIE

lpumepsbi:

1 . CxeMa KMuHeMaTuyeckas NpUHLMNnanbHas K3

2 . CxeMa MaLUVHbI NpUHLMNMasnbHas Cc2

3 . CxeMa KMHeMaTu4yeckasi obLyas K6

4 . CxeMa NHeBMaTM4eckasl NpyHUMNmasbHas c3

[aHHble 06 sneMeHTax, M306paXXeHHbIX Ha CXeMe u3genusi, 3anu-
CbIBAlOT B MepeyeHb 3/1eMeHTOB. Ero noMewarT Ha /McTe CXeMbl Wn

oNoOOCULT D WN
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BbIMOSHAKT B BUAE CAMOCTOSITENLHOMO AOKYMeHTa. [lepeyeHb 3neMeHTOoB,
BbINOJIHEHHbIA B BUAE CaMOCTOSITENBHOrO AOKYMEHTa, UMeeT Koj, Co-
cTosimMiM w3 6ykebl M M KOAA CXEMbI, K KOTOPON OH BbIMyLLEH,  Ha-
npumep, MNK3 - ko nepeyHst 31eMEHTOB K KMHEMATUYeCKOW NMpUHLMMKU-
anbHol cxeme. PopMa NepeyHsl 3NEMEHTOB - NpUIoXeHne M cTaHgapTa.

Mpumepbl 0603HaYEHNSI OKYMEHTOB.

[iN190206.21C50H.00.000M3 o603HayeHWe MOSICHATENbHON  3a-
NMUCKN K auMnnoMHoMy npoekty, rae 190206 vnm 190109 Homep chneumans-
HOCTW NO KnaccudukaTopy,.21 - nocnegHve ase umdbpbl HOMEpa 3a4eTHOM
KHWkKKM; C - cneumanuct; 5 — natukypcHunk; O — odyHas dopma; H — Hop-
ManbHbIA CPOK 0ByYeHusI.

[AM190206.21C50H.05.000CE - 0603Ha4YeHWe C60pPOYHON eanHULbI
05, BbIXOAsILLEN CaMOCTOSATENbHLIM JOKYMEHTOM B COCTaBe YKa3aHHOro Au-
NIOMHOrO NpOeKTa.

BP190100.21640H.05.000CBE — TO e, HO B BbINyCKHOW paboTte 6a-
Kanaspa.

7.2, Tpe6oBaHusi kK 0POPMNIEHMIO TUTYJIBHOIO JIUCTA

TUTYNbHBLIN NIUCT SBNSIETCS NEPBbLIM JIMCTOM MOSICHUTENBHOM 3anuc-
KW, BbINOSHATL €ro cneayeT Ha 6enov 6ymare opmatom A4 (210 x 297) MM
YepHbIMU YepHUnamu (NacTomn) YepTexHbiM wpudTom no MOCT 2.304. Hdo-
NyCcKaeTCcs MCNONMb30BaTh roToBble OnaHKW, a TakKe U3roTaBnAvMBaTb Mpu
noMmoLLy neyaTtatowmx ycrpoicts MK.

WpudT 7 MM NpuMeHATb Ang HanucaHus cnosa YTBEPXALO, Ha-
MMeHoBaHUS M 0603HaveHus npoekta (paboTel), wWpndT 5 MM - ana Bcex
OCTalbHbIX HAaAMWCEN.

MepeHoC €NoB Ha TUTYNIbHOM JIUCTE HE AOMYCKAeTCs. TOYKM B KOH-
Lie 3arofIoBKOB He CTaBAT. GOpMbl TUTY/IbHbBIX JIMCTOB KYPCOBOMO U AUMIOM-
HOro MPOEKTOB MpUBEAEHbI B MPUOXKeHUH 1.

B AMNMOMHBLIX NMpoeKTax COBMeLLaTb TUTYJbHbBIA IMCT C OBM0XKOW
He J0MnycKaeTcs.

B KypcoBbix npoekTax (paboTax) AonyckaeTcs CoBMeLaTb TUTYNb-
HbIN IUCT C OBNOXKOW.

7.3. TpeboBaHua K 0(pOpMJIEHMIO 3afaHNA
Ha AUIJIOMHbIA U KYpPCcOBOi npoekTbl (paboTy)

3aflaHe  SABNSIETCH  OCHOBHbIM  UCXOAHBIM  [OKYMEHTOM MU
BbIJIAETCA CTYAEHTaM [10 Hayana NPOEKTUPOBAHMA Ha KaXabli npoekT (pa-
60Ty) pykoBoauTeNneM. B 3aBMCMMOCTM OT TeMbI NPoeKTa 06LEM U CoAepKa-
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HMe npoeKTa MOXET YTOYHSATLCS B npouecce pa3paboTku 1 NPOeKTUPOBaHus
no HeobxoAMMOCTW. 3afaHue YTBEPXKAAETCS 3aBeaytoLmM kacdeapoi.

CTaHaapToM yCTaHaBNMBAOTCS GOPMbI 3aaHuIA:

- Ha AWNIOMHBIN NPOEKT 1 Apyrve paboTsl (CM. NpUIoxXeHue 2);

- Ha KypcoBoM NpoeKT (paboTy).

3apaHns Ha npoekTbl (paboTbl) odhopMNatoT Ha 6naHKax, U3roToB-
NEeHHbIX TMNOrpacCKMM MK ApyruM crocobom.

3ajaHve Ha BbINosHeHWe npoekTa (paboTbl) 6poLLopyoT B nanke
TEKCTOBbIX JOKYMEHTOB MOC/E TUTY/IbHOrO INCTA U BKIIIOHAIOT B HyMepauumio
mcToB npoekTa (paboTbl). HOMep CTpaHuubl Ha HEM He CTaBsT.

7.4. TpeboBaHua K 0(pOpPMJIEHMIO TEKCTA
MOSICHUTEJIbHOM 3aMUCKn

O6wme TpeboBaHnsa. TekCT NosiCHUTeNbHOM 3anucku (M3) pac-
rnosiaratoT Ha OAHOM CTOpOHEe nncTa benoit 6ymarn cdopmaTom A4 (210x297
MM) no FOCT 2.301 n odopmnsatoT Ha dopmax, ycTaHoBneHHbIX TOCT 2.104.
OcHoBHas Hagnucb 3 BbLINOMHSETCS TONbKO Ha nucre «COAEP>XAHME»
(cM. npunoxxeHwe 2).

TekcT M3 BbINONHSAIOT OAHUM U3 CNeayoLWmMX Crnocobos:

- PYKOMUCHbIM, aKKypaTHO 4epHunamu (nacTtoi) OAHOro LBeTa
(4yepHoro, cuHero, (WMONETOBOro), NPUMEHEHME B OAHOM paboTe YepHUn
(nacTbl) pas3Horo uBeTa He AoMyckaeTcs. BoicoTa CTpouHbIX BykB B Tekcre
He MeHee 2,5 MM, B dopMynax BbicoTa 6ykB M Luubp NponMMUCHbIX 5-8 MM,
CTPOYHbIX 3-4 MM;

- neyaTHbIM (Ha MPUHTEPE) C UCMONb30BaHMEM TEKCTOBbLIX peaaK-
TOPOB C YETKUM LWPUPTOM YEpHOro LIBETA BbLICOTOM He MeHee 2,5-3 MM
(wpudTt 14 Nimes New Roman).

PaccTtosiHue oT pamky (OpMbl 4O FpaHUL, TEKCTA B HaYane u KoHue
CTPOK - He MeHee 3 MM. PacCTosiHMEe OT BEpPXHEN WM HUDXKHEN CTPOKW [0
BEPXHEN UMK HIDKHEW paMKu GOPMbI AOMKHO 6biTh He MeHee 10 MM.

A63aLbl B TEKCTE HAYMHAIOT OTCTYMNOM, paBHbIM 12,5 MM.

OneyaTtku, ONUCKM 1 rpacnyeckme HETOYHOCTU MOXKHO MUCMPaBAsTh
MoAYMCTKOW MK 3aKpaluMBaHUeM 6eno KpackoM C HaHECEHWEM Ha TOM e
MeCTe UCMNPaB/IEHHOro TEKCTa.

Hymepaums crpanuy B Tekcrte I3, BKkIOYas pUCYHKM M Tabnuubl,
BbINOJIHEHHbIE HA NUCTax hopMaToM A4, CKBO3Has.

MepBbIM NUCTOM SBNSIETCS TUTYSIbHBIN JICT, KOTOpPbIA HE HyMme-
pyeTcs.

Homepa cTpaHuu NpocTaBnsioT B COOTBETCTBYIOLMX rpadax OCHOB-
HoW Haanucu. OCHOBHYIO HaZANWCh BbIMOJHSKT B COOTBETCTBMM C TpeboBa-
Huamu FOCT 2.104-2005 v npunoxeHnem 2.

MNonHoe HauMeHOBaHWE W34eNus Ha TUTYNbHOM JIUCTE, B OCHOB-
HOW HaANWCKM W B TEKCTE MOSICHUTENbHOM 3anuCcKK AOMKHO 6biTb OAMHAKO-
BbIM.
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Tekct N3 pomkeH 6bITb KPATKUM, YETKUM, HE AOMNYCKaloWMM pas-
JINYHBIX TONIKOBAHUIN W pa3fensTbCs Ha pa3denbl, NoApasaesbl U MyHKThI.

Kaxabli1 pa3pen cneayeTt HauMHaTh C HOBOMO JIUCTa.

Pazpenbl, nogpasgensl AOMKHbI MMETb 3arofioBKM 06s13aTesbHO.
MyHKTbI MOTYT HE UMETb 3arofIoBKOB. 3arofoBKM AO/MKHbI YETKO WU KpaT-
KO OTpaXxaTb COAepXaHue. 3arofoBku cineayeT neyartaTb C NPOMNUCHON Oyk-
Bbl 6€3 TOUKM B KOHLE, He noavepkuBas. Ecnn 3aronoBok COCTOUT M3 ABYX
NpeAnoXeHWid, UX pasaensitoT TOYKON. MepeHoc CnoB B 3arosioBkax Aomyc-
kaeTcsi. MNepen NeEPeHOCOM TeKCTa Ha CNeayroLWuid IMCT nocie HauMeHoBa-
HMS noapasgena A0HKHO 6bITb HE MeHee ABYX CTPOK TeKCTa.

Pasgenbl OOMKHbI  MMETb MOPSAKOBblE HOMepa B npeaenax
BCEN MOSICHUTENBHONM 3anucky, 0B603HaueHHble apabckumu umdpamm 6e3
Toukw. Moapasaensl AOMKHbI MMETb HYMepaUMIo B Npeaenax Kaxaoro pas-
fena. Homep nogpasaena coCTOMT U3 HOMEPOB pasdena v nogpasaena, pas-
[leNeHHbIX TOYKON. Pasaensl, kak M noapasaesbl, MOryT COCTOSITb U3 OAHOrO
WM HECKOMbKMX MYHKTOB. TOYKM B KOHLE HOMEpPA He CTaBsT.

Cnosa: COOEPXXAHWE, BBEAEHWE, 3AKJIOMEHWE, CIMKWCOK WUC-
MOSIb30BAHHbLIX UCTOYHMKOB, MPUJIOXKEHUA cnyxaT 3arosioBkamu
COOTBETCTBYIOLMX pa3genos U HyMepauum He UMELOT.

PacctosiHne Mexay 3aronoBKOM W TEKCTOM [O/MKHO 6biTb paBHO
3 wHTepBana (Npu BbIMOMHEHNW PYKOMNWCHBIM crnocobom - 15 mm). Pacctos-
HMe Mexay 3arofioBKaMu pasfena v noapasgena - 2 nHtepsana (npw Bbl-
NOJSIHEHUN PYKOMUCHBLIM CNIOCOBOM - 8 MM).

Mpu M3noxeHun obs3aTenbHbIX TPEGOBaHUI B TEKCTE A0DKHBI Npu-
MeHaTbCA coBa: "gomken", "cneayet", "Heobxoammo", "Tpebyercsa", "uto-
6b1", "pa3pewaetca ToMbkO", "He pgonyckaetcs", "3anpelwwaetcs”, "He cne-
nyet". Mpy M3NOXEHUN [PYrUX MOSIOKEHWI CnefyeT MpUMEHsTb CoBa -
"mMoryT 6bITh", «UenecoobpasHo», "kak npasuno”, "npu Heobxoammoctn", "B
cnyyae" n T. 4.

[JonyckaeTcs ucnonb30BaTb 06E3MMUEHHYIO MOBECTBOBATESNbHYIO
dopmy usnoxenus Tekcra N3, Hanpumep, "npumeHaoT", "ykasbiBaloT" U T.
n. MpUMeHSTb CNoBa «5», «MOE» He peKOMeHAYeTCS.

B M3 AOMKHbI NPUMEHATBECH Hay4HO-TEXHUYECKUE TepMUHbI, 060-
3HAYEHWs W OnpeaeneHus, YCTaHOBMEHHbIE COOTBETCTBYIOLWMMI CTaHAapTa-
MM, @ MpU UX OTCYTCTBUM OBLLEMNPUHSTLIE B HAYYHO-TEXHUYECKOW NUTepaTy-
pe.

Mpw nsnoxenun Tekcra N3 He gonyckaeTcs:

- NPUMEHSATb AN OOHOrO WM TOr0 >Xe MOHATUS Pas3fIyHble Hay4HO-
TEeXHUYECKMe TepMuHbI, 6amn3kne no cMbicny (CMHOHMMBI), @ TaKXe WHO-
CTpaHHble CNOBA U TEPMUHBI MPU HA/IMYUW PAaBHO3HAYHbBIX C/TIOB U TEPMUHOB
B PYCCKOM;

- NPUMEHATb COKPALLEHNS CNOB, KPOME YCTaHOB/IEHHBIX MPaBuUiaMu
pycckoi opdorpadum, a Takke COOTBETCTBYIOWMMM CTaHAAPTAMY;
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- MpUMeHsITb B TEKCTE MaTeMaTMYeCcKU 3HaK MuHyc (-) nepen
OTpu1UaTENbHLIMM 3HAYEHUAMM; CNeayeT nNucaTb C10BO "MUHYC".

- NPUMEHATb 6€3 YMCIIOBbIX 3HAUYEHMIN MaTEMATUYECKME 3HAKW, Ha-
npumep > (6onblue), < (MeHbwe), = (paBHO), >. (bonble unn paBHO),
#- (HepaBHO), Takxke 3Hakn % (npoueHT), N2 (Homep);

- MPUMEHSTb MHAEKCHI CTaHAApTOB TexHudeckux ycnosuin (FOCT,
OCT, CTM, TY n T. 4.) 6e3 perncrpaumoHHOro HoMepa.

B nosicHUTesIbHON 3anMcke HeobX0AMMO MPUMEHATb CTAHAAPTM30-
BaHHble eAnHMUblI DU3NYECKUX BEIMYMH, UX HaMMEHOBaHWUA 1 0603Ha4YeHns
B cootBeTcTBUM ¢ TOCT 8.417-2002.

MpUMEHeHNE B TEKCTE MOSICHUTENBbHOM 3aruCcKM pasHbIX CUCTEM
0603HaveHns eanHuL (GU3MYeckMx BeMYMH He pgonyckaetcs. Hapsay c
eavHmuamm CU npy HeobxoamMMOoCTM B CKOBKax yKasblBaloT eAuHWLbl, paHee
NPUMEHSIBLUMXCS CUCTEM, pa3peLEHHbIX K MPUMEHEHUIO.

Yncnosble 3HAYEHUSI BEIMYMH B TEKCTE AO/MKHbI YKasblBaTbCs C
TpebyeMoi TOUHOCTbIO. ECnn NnpuBOANTCS psifi YMCIIOBbLIX 3HAYEHWUI, OAHOW M
TOW Xe eanHULbl (PU3NYECKOM BEIMUMHDI, TO €€ YKasblBaloT TOJSIbKO Mocse
nocnefHero YNCNoBoro 3HadveHuns, Hanpumep 1,50; 1,75; 2,00 m.

Mpn  ykasaHWM  AManasoHa YMCMIOBbLIX 3HAYEHWU U3MYECKOn
BE/IMUYMHbI, 0603HaUYeHWe eauHuUbl  uU3ndeckomn nocne nocnegHero
UYMCMOBOMO 3HAYEHMS AManasoHa.

Tpumepebi: ot 1 po 5 mM; ot 10 go 100 «r.

HeponyctuMo oTAENsITb €4MHULY YWCTIOBOM BEMWMUMHBI OT  YM-
CNOBOrO 3HayYeHus1 (NepPeHOCUTb MX Ha pasHble CTPOKM WK CTPaHMULbI).

Odgpopmnernne ¢popmyn. B dopMmynax B  KayecTBe CUMBO-
NOB  cnegyeT  NpUMeHST 0603HaYeHus], YCTaHOB/IEHHbIE COOTBETCTBYHOLN-
MW rOCyAapCTBEHHbIMM CTaHAAPTaMM.

MosiCHEHNsT CMMBOMOB M YMCNOBbIX KO3((ULMEHTOB, BXOAALMX B
¢opMyny, eci OHM He MOSICHEHbI paHee B TEKCTe, A0MKHbI ObiTb NpuBeae-
Hbl HENOCPeACTBEHHO NoA dopMyoit. MosICHEHNE KaXXaoro CMMBONA Clieay-
€T [aBaTb C HOBOWM CTPOKM B TOWN MOCNeA0BaTEIbHOCTU, B KOTOPOM CUMBOSIbI
npvBegeHbl B hopmyne. MepBasi CTpoka MOSICHEHUS AO/MKHA HauMHaTLCSA CO
cnoBsa "rae" 6e3 ABoeTOUMS NOC/E Hero.

lpumep.

MNOTHOCTb KaXAoro obpasua p, Kr/M3, BbIMMCASIOT Mo popMyre

p=m/V,
rae m- Macca obpasua, Kr;
V - o6beM obpasua, M.

dopmynbl, cneaytowme ogHa 3a ApYrol U He pasfdefieHHble Tek-
CTOM, pasaenstoT 3ansTou.

MepeHocnTb hOpMynbl Ha CNeaytoLLyto CTPOKY AOMYCKAETCS TOSbKO
Ha 3HaKax BbIMOJIHSEMbIX Ornepauuii, NPUYEM 3HaK B Hadane cneaytoLlen
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CTPOKM NOBTOPSIOT. [pn nepeHoce opMynbl Ha 3HAKE YMHOXEHUS npuMme-
HAIOT 3HaK "X".

MpuMeHeHWe B OAHOW (OpMyne MaLUMHOMUCHBIX W PYKOMUCHBIX
CUMBOJIOB He A0MYCKAETCS.

dopMynbl HYMEpPYIOTCS CKBO3HOM HyMepauwueln apabckumy uudpa-
MM, KOTOpblE 3anuCbiBalOTCS Ha YpOBHe (DOPMyNbl CripaBa B KPYIibIX CKO6-
kax. Hanpumep, nepsyto dopmyny obo3HaqaoT (1) .Cecbinkn B TeKkcTe
Ha nopsakoBble HOMepa (opMyn AaloT B ckobkax, Hanpumep, «B dopmyne

(1)».

[Jonyckaetcs Hymepauus ¢GopMyn B npefenax pasgena. B atom
cnyyae Homep opMysibl COCTOUT U3 HOMEpa pasfena M NnopsiaKoBOro HoMe-
pa hopMy/bl, pa3feneHHbIX ToUkol, Hanpumep, (3.1).

®opMynbl, NMOMELLAEMbIE B MPUIOXKEHUSX, OO0/KHbI HYMEpoBaThCA
OTAENbHOM HyMepauwmen apabckumm umdpamy B npefenax Kaxaoro npumo-
XeHus.

OdhopmneHne mmocTpaymi. Konndectso MNIKOCTPaUMin A0mK-
HO 6bITb AOCTATOYHLIM AN MOSICHEHMS U3MlaraeMoro Tekcra. Mnnoctpaumm
[OMKHbI 6bITb pacrnonoXeHbl Kak MOXHO 6rvke K COOTBETCTBYIOLUMM YacTaM
TEKCTa W BbINOSIHEHbI B COOTBETCTBUMM C TpeboBaHusMM CTaHaapToB ECKA,.
WnniocTpauum HymepytotTcs apabckumm uMdpamMm CKBO3HOM HyMepauueil.
Ecnu pycyHok oavH, To OH 0603HavaeTcs «PucyHok I».

[onyckaeTcs HyMmepoBaTb MNNKOCTpauuMn B npeaenax pasgena. B
3TOM C/ly4ae HOMEp WMIIOCTPaLuM COCTOMT U3 HOMepa pasfena v nopsiako-
BOrO HOMepa WMKCTpaumy, pasfenieHHbIX TOUKOM, Hampumep, «PucyHok
1.1».

Mpu ccbinkax Ha UANIOCTpaUnUK cneayeT nucatb: "B COOTBETCTBUM C
PUCYHKOM 2" MpU CKBO3HOW HyMepauuu W "... B COOTBETCTBUM C PUCYHKOM
1.2" npu HyMepauuu B Npeaenax pasaena.

nnioctpaumm AOMKHbI MMETb HauMEHOBaHWE W MOSICHUTENbHbIE
[aHHble (NoAPUCYHOUHbIN TEKCT).

Cnoso "PucyHok" W HavMMeHOBaHWe pacrnonaraloT cieayowmm
obpazom:

PucyHok 1. leranu npubopa.

OdhopmneHne rabsmy. Liudposoii mMaTepuan Ans Nydwen Ha-
rNSAHOCTM M yaobCcTBa CpaBHEHWS NokasaTteneil opopMnsioT B Buae Tabnuu.
Tabnuua uMeeT NopsiAKOBbIA HOMEP M MO HEOBXOAMMOCTU Ha3BaHMe.

Ha3eaHue Tabnuubl [OMKHO OTpaxaTb eé coaepxaHue, 6biTb TOu-
HbIM, KpaTkuM. Ha3BaHve noMewalT Hag Tabnuuen, HauMHalT C Nponuc-
HOW BYKBbI, HE NMOAYEPKUBALOT.

Tabnuupsl HeobXxo0aMMO HyMepoBaTb apabckumu umdpaMm CKBO3HOM
HyMepauueit. Ecnm Tabnuua oaHa, oHa aomkHa 6biTb 0603HaveHa "Tabnuua
I". JonyckaeTtcs HyMmepoBaTb Tabnuubl B npeaenax pasgena. B atom cnyvae
HoMep Tabnuupbl COCTOWUT U3 HOMepa pasfena M NnopsAKoBOro Homepa Tab-
NI, pasfeneHHbIX TOYKOM.
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B TekcTe MOsSICHUTENbHOM 3anMUCKM Ha BCe Tabnuupbl AOMKHbI ObiTb
npuBeaeHbl CCbUKK, MpY CCblke CneayeT nucaTh C1oBo "Tabnuua” ¢ ykasa-
HMEM ee HoMepa.

Mone Tabnuupbl AOMKHO CO BCEX CTOPOH OrPaHUYEHO MHUAMU. [o-
pV30HTaNbHble X BEPTUKANbHbIE NIMHWKM, pa3rpaHWYMBaloLLME CTPOKU WU
cTonbubl (rpadol) Tabnuubl, AONYCKaeTcs He NpoBoAMTb. [onoBka Tabnmubl
[O/mkHa 6bITb OTAEeNeHa JIMHUEN OT OCTasbHOM YacTu Tabnuubl. BoicoTa
CTpoK Tabnuupl AomKHa 6bITb HE MeHee 8 MM,

3aronosku rpad 3anvcbiBaloT NapanfienbHo CTpokaM Tabnuupl. [Jo-
NycKaeTcs nepneHaMKYspHOe pacnosioXKeHUe 3arofioBka rpad.

3aronoBku rpacd U CTpPok Tabnuubl cneayeT nucaTtb C MPONUCHOM
6YKBbI, @ NOA3aronoBky rpad - co CTPOYHOW ByKBbI, €C/IM OHW COCTaBSIOT
O[IHO MpeAnoXeHUEe C 3arofloBKOM, MM C NPOMUCHONM BYKBbI, €C/TN OHW UMe-
10T CaMOCTOsITE/IbHOE 3HadeHue. B KoHUe 3aronoBKOB M MOA3ArosioBKOB
Tabnmu TOYKM He CTaBsT.

3aronoBku M NOA3aronoBku rpad YykasblBaloT B €AMHCTBEHHOM
yncne.

Paspendartb 3aronosku u noasaronosku GokoBuka u rpad Auaro-
HaNbHLIMW IMHUAMWN HE AOMNYCKaAEeTCS.

pacdy "Homep no nopsiaky" B Tabnuubl M3 BkNOYaTb He peKo-
MeHayeTCs.

Tabnuuy, B 3aBUCMMOCTM OT €€ pasmepa, NMOMELLAloT Noj TEKCTOM
WK Ha cefytoLleii CTpaHuLe nocie NepBoi CCbIKK Ha Heé.

[JonyckaeTcst nomellaTb Tabnuuy BAOMb ASIMHHOW CTOPOHbI IUCTa
MOSICHUTENbHOM 3anncKK, Tabnuuy ¢ 60MbIUMM KOIMYECTBOM CTPOK [OMNYyCKa-
€TCA NepeHoCUTb Ha Apyroi nuct. Mpu nepeHoce Tabnuubl Ha Apyryto CTpa-
HMLlYy 3arofioBOK MOMELLAOT TONbKO Haj eé nepBoM 4acTblo, Mpu 3TOM B
KaXXaoW YacTy Tabnuubl NOBTOPSIIOT eé ronoBky u 6okosuk. Cnoso "Tabnu-
ua" ykasblBalOT OAMH pa3 CneBa Haj NepBo YacTblo Tabnuubl, Haa ApYruMu
YacTaMM NULWLYT cnoBa "npogosmkeHne Tabnuupl" ¢ ykasaHweM Homepa (06o-
3HayeHus1) Tabnumubl.

Ecnu nosTopsitowumiicst B rpade Tabnmubl TEKCT COCTOMT M3 OAHOMO
C0Ba, ero AOMyCKAeTCs 3aMeHATb KaBbl4KaMW. 3aMeHsTb KaBbliKaMu Mo-
BTOpSoLLMecs B Tabnuue umdpbl, MaTeMaTUYECKME 3HAKKM, 3HAKWM NpOLEHTa
1 HoMepa, 0603HaYeHNsl MapoK MaTepuanoB U TUNOPa3MepoB M3aenui, 06o-
3HAYeHNs HOPMaTMBHbIX OKYMEHTOB HE A0MyCKaeTCs.

Ecnu paHHble B Kakow-nubo CTpoke Tabnuubl He MPUBOAST, TO B
Hel cTaBaT npoyepk (Tupe). Mpu ykasaHum B Tabnuue nocneaoBaTesibHbIX
MHTEPBAJIOB YMCES, OXBATbIBAIOWMX BCE YMCMa psiaa, MX cnegyeT 3anuchbl-
Batb "OT...00...BKN.". B MHTepBane, OxBaTbiBAlOLWEM 4yuCiia psiga, Mexay
KpalHUMK YncnaMm psifa B Tabnuue [OMNyCKaeTcsl CTaBUTb TUPE.

Mpyu HaNMuMKM B NOSICHUTENbHOM 3anucke HeBOMbLLOro Mo O6BLEMY
undpoBOro MaTepuana, ero cnegyet AaBaTb TEKCTOM, pacnonaras uugpo-
Bble JaHHble B BUAE KOJIOHOK.

Mpumep.
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I'Ipep,eanble OTKJ/IOHEHUA pa3MepPOB I'IpO(bVIJ'Iel‘/JI BCEX HOMEPOB.

MO BBICOTE 1euvuernrennrenrensrensrnnnens aes +2,5%
MO LUMPUHE MOMK . ceunievnnieennseenneeenss +15%
MO TONUMHE CTEHKM...vvve venvenenrnrenenson +0,3 %
MO TONMLMHE MOSKM evverenenrenenrarennns .£0,3 %

Mpn HEO6XOAMMOCTU MOSICHEHMS OTAESbHBIX AaHHbIX, NMPUBEAEHHbBIX
B Tabnmue, cnegyeT 0603HaYaTh HAACTPOUHLIMYM 3HAKaMM CHOCKU. 3HaK CHO-
CKM CTaBAT HEMOCPEACTBEHHO MOC/E TOro C/I0Ba, YWUC/IA, CUMBOMA, K KOTO-
poMy AAETCs MOSICHEHME, U NEPEA TEKCTOM CHOCKMW. 3HAK CHOCKW BbIMOJHSAIOT
apabcknMm undpamMm Co CKOBKOW M MOMELLIAIOT Ha YpOBHE BEpXHEro obpesa
wpundTa. [JonycKaeTcs BMECTO LUMdP BbINOHATL CHOCKM 3BE3A0YKaMK, Npu-
MeHSTb 60siee YeTbipex 3BE3404EK HE PEKOMEHAYETCS.

CaMu CHOCKM pacrofiaratoT ¢ ab3aLHoro OTCTyrna B KOHUE Tabnuubl.

HyMepauws CHOCOK oTAeNbHas Ansl Kaxaon Tabnuubl.

7.5. TpeboBaHUs K U3JI0XKEHNIO JOKYMEHTOB
NOSICHUTENbHOW 3anucKun

AHHOTauMsA. AHHOTaUMSI NPeACTaBASET KPaTKYK XapakTepucTuky
npoekTa, Heobxoaumyto Ans eé Gubnuorpacuyeckolt knaccubukaumm.

MpuBoanTca:

3aro/ioBOK 3arnaBHbIMK BykBamu:

Kno4veBble cnosa; Hanpumep, CE/TbCKOE XO34CTBO, MALLIMHbI,
CESIJIKA, KOHCTPYMPOBAHME, PACHET, AMMN/IOMHbIN MPOEKT;
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KOJIMYECTBO CTPaHML, PUCYHKOB, Tabnuu B OAHOM CTPOKE, Hanpw-
mep:

cTp. 113 puc. 23 Tabn. 9;

KpaTkoe nepedyuncneHne npueeaéHHbIX MaTepuasnioB M pesynbTaToB
npoaenaHHoNn paboTsl.

CopepxxaHve pa3MewaloT Ha 3arfaBHOM W (Npu  Heobxoaumo-
CTW) Ha Nocneaylwmx  NIMCTax  MOSICHUTENbHOW  3anucku.  dopma
3arnaBHOMO W MocneayloWwmx MCTOB MOSICHUTENBHONM 3amnncKu NpuBEAEHA B
npwn. 2/, 2E.

Cnoso COAEPXAHME nuwyT (neyaTtaloT) B BMAE 3arosioBka CUM-
METPUYHO TEKCTY MNponucHbIMK BykBamn. HanmeHoBaHWs pa3aenos coaep-
)KaHWS NLWYT CTPOYHBIMKU ByKBaMM, KpoMe NepBoi MPOMNUCHOM.

CofepxxaHue BK/IHOHAET HaMMEHOBaHUS BCeX pa3fdenos, noapasge-
JIOB W MyHKTOB (€CNN OHM MMEIOTCS) C YKa3aHMEM HOMepa CTpaHwuubl, Ha
KOTOPbIX Pa3MeLLaeTCs Hayano M3MoXEHUs MaTepuana pasgenom (nogpas-
[lenoB, MyHKTOB).

Pa3penbl ocHoBHOM uYactu M3. Pasgenbl ocHoBHOW 4Yactu M3
BbIMOJIHSOTCS B COOTBETCTBMM C 33laHUEM M pa3fenioM 1 gaHHOro nocobusi.

B pacy&THO-KOHCTPYKTOPCKOM YacTW NPUBOAATCS TEOpETMYECKME
060CHOBaHWS1 KOHCTPYKTUBHBIX PELUEHUI, HeObXoauMble [OKa3aTesNibHble W
NPOBEPOYHbIE PACYETHI 3/IEMEHTOB CXEM, Y3/10B M AETaNiel MallWHbI, onuca-
HME MPUHSATBIX KOHCTPYKTUBHBIX PELLEHWIA.

B TeXHONOrM4ecKkoin YacTv NpuUBOAMTCS aHanM3 OAHOMO M3 CKOHCT-
pPYyMpOBaHHbIX Y3/10B Kak 06bekTa MpoM3BOACTBA, pa3pabaTbiBatOTC TEXHO-
JIOrMYecKne npoLecchl ero cbopku M U3roTOB/IEHMS AeTanel, ¢ Heobxoau-
MbIMW pacyéTamu, WIMIIOCTPALMSIMA 1 MapLIPyTHLIMK KapTamMu 1 T.M. Paccuu-
TbIBAETCS TOYHOCTL COOPKK, pa3Mepbl 3aroTOBOK, peXunMbl 06paboTku.

Paspen «9koHoMM4Yeckoe 060CHOBaHME npoekTa» B obwem cnyyae
[OJDKEH coAepXKaTb OLEHKY S3KOHOMMUECKOWN 3D(PEKTUBHOCTYN NPUHSATBIX KOH-
CTPYKTMBHbIX PELLEHUIA B NPOU3BOACTBE W 3KCMJTyaTaLmn.

Paspen «be3onacHOCTb XW3HeaesTenbHOCTU» B 0bWeM cnydae
[JOJDKEH coaepyXaTb aHa/M3 OnacHbIX M BpeaHbiX (PakTOpoB, MOyvaeMbiX
Npy UCNONb30BaHUM pa3paboTaHHOW MalUMHbI U KOHKPETHbIE MeponpusiTUs
Mo UX yCTPaHEHMIO.

3aksiroyeHmne [O/MKHO COAepXKaTb KpaTKue BblBOAbI UM OLEHKY
pe3ynbTaToB paboThbl, AOKA3aHHbLIE AOCTOMHCTBA MPUHATBLIX PELIEHWUI, COOT-
BETCTBME MOJTyYEHHbIX PE3YySbTaTOB BblAAHHOMY 3aJaHMIO Ha MPOEKTUPOBA-
Hue.

CrnnucoK MCrnosib30BaHHbIX MCTOYHHUKOB. CrUCOK AOSMKEH CO-
JepXaTb  WMCTOYHMKW, WCMOMb30BaHHbIE MPU  BbIMOJIHEHWM  MPOEKTa.
Ceegennsa 06 nctodHmkax npueBoasaT B cootBeTcTemm ¢ FOCT 7.1-2003.

NcTouHMKM cnepyeT pacrnonaratb B NOpsake MnosiB/iEHMs CCbUTOK Ha
HUX B TekcTe M3. CcblIKM B TEKCTE Ha MCTOYHMK YKasblBaloT MOPSAKOBLIM
HOMEPOM MO CMNCKY UCTOYHWKOB, BbIAENEHHbIM ABYMSI KOCbIMW YepTaMu.
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Begomocre npoekra. BefoMoCTb npoekTa cneayer CoCTaBnsTb B
cootBetcTBuM ¢ FOCT 2.106-96 Ha nucTtax dopmaTta A4 ¢ paMKON U OCHOB-
HOM HaAMMUCbIO ANS TEKCTOBbLIX JOKYMEHTOB.

B BeooMOCTb nMpoekTa crieayeT 3anucbiBaTh BCE AOKYMEHTbI, BHOBb
pa3paboTaHHble ¥ NPUMEHEHHBIE U3 APYTrol AOKYMEHTaLMW.

3anMcb OOKYMEHTauuuM B BEAOMOCTU MPOM3BOAUTL B Creaytollen
nocnefoBaTeNbHOCTK:

- AOKYMeHTaums obias;

- AOKYMEHTaUMsl Mo C60pOYHbLIM eanHMLaM;

- AOKYMEHTaUMs Mo AeTansMm;

- NpoYyne LOKYMEHTbI.

Kaxxablii pasaen JosikeH COCTOSTb M3 NoApa3aesioB:

- BHOBb pa3paboTaHHas;

- NPUMEHEHHas.

HanmeHoBaHve pa3genos v noapasaenioB  3anuchbiBaloT B rpade
"HavmeHoBaHue" B BMAE 3aronoBkoB. HanMeHOBaHWeE pas3genoB Nnoavepku-
BaloT.

B pasgen "[okymeHTaums obwas" 3anvceiBaloT AOKYMEHTbI, OTHO-
CsWmMecs K OCHOBHOMY KOMMEKTY AOKYMEHTOB u3aenust (A0KYMEHTbIl, OTHO-
cslMecs Ko BCeMY MPOEKTUPYEMOMY U3LAENNIO B LIEJIOM).

B paspen "dokymeHTauus no c6OpoyHbIM eauHuuUaM” cneayeT 3a-
NUCbIBaTb JOKYMEHTbI, OTHOCSALUMECS K COCTaBHbIM 4YacTaM MpPOeKTUpPyeMoro
nsgenwms.

B pasgen "[lJokymeHTauusi no getanaM" cnegyer 3anucbiBaTb Ha-
MMEHOBAHWUSA YepTexell BCeX AeTanel npoekTa. Pasgen pacronaraercs no-
cne cHOpOYHbIX eanHULL.

Ecnv npu BbINOIHEHUM AWUMNSIOMHOM paboTbl (MPOEKTa) M3roTOB/EHbI
MaKeTbl, MOAENN, UX 3anuCbiBatoT B pa3aen "MakeTbl, mogenu".

B pasaen "Mpoune AOKYMEHTHI" 3anuCbIBalOT MNOCTPATMBHBIN Ma-
Tepuan K ApYrMM YacTsaM NPOEeKTa: TEXHOMOMMUYECKOW; SKOHOMUUECKON; Ha-
YUYHO-MCCIeaoBaTENLCKOM; OMOPMIIEHHLIM B BMAE YEpPTEXEN; MaKaTo.,
¢doTorpacuii u T.4..

3anonHeHve BeAOMOCTM NPOM3BOAST B CieAyHOLWEM rnopsake:

- B rpacde "®opmat" ykasbiBaloT (popMaT, Ha KOTOPOM BbIMOSIHEH
[OKYyMeHT. Ecnun JOKYMEHT BbINOMIHEH Ha JIMCTaxX pasnnyHbiX (popMaTos, TO B
rpace NpocTaBnstoOT 3BE3AOYKY CO CKOBKOM, a B rpade "MpumeyaHue" ne-
peuncnsaoT Bce opMaTbl B MOPSIAKE MX YBETUYEHUS;

- B rpacde "O603HaueHue" yka3biBalOT 0603HaYEeHWE [OKYMEHTaA;
Hanpumep, 1920. 150000..00041;

- B rpadpe "HammeHoBaHue" yKkasblBalOT HaMMEHOBaHWE AOKYMEH-
Ta, Hanpumep, "MosicHMTEeNbHaa 3anucka"; UM JYepTexa B COOTBETCTBUM C
€ro OCHOBHOW HAZINUCLIO;

- B rpade "Kon. nuctoB" ykasbiBalOT KOMMYECTBO SINCTOB, Ha
KOTOPbIX BbIMO/HEH AAHHbIN JOKYMEHT;
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-B rpage "NQ 3k3." yka3blBaloT HOMEp 3K3eMM/isipa Konuv AaHHOIro
[OKyMeHTa. lNpun OTCyTCTBMM HOMEPOB 3K3eMNISpoB rpady NpoYepKMBaIoT;

- B rpade ‘"lMpumMeyaHne" ykasblBalOT AOMOSIHUTENbHbIE CBEAe-
HUS.

®opmMa BEAOMOCTM AUNIOMHOrO NpoekTa npueeaeHa B npun.2.

TMpunosxeHns. B coctaB NpUNOXeHUA BKIIKOYAOT crieumdmKaLmu,
Tabnmubl, pacneyaTku nNporpamM, 3anonHeHHble dopmel ECT ansa texHono-
rmyeckunx npoueccos v 1.4 Bce npunoxenus nepeuncnsiot B "CogepxaHun'
C YKa3aHueM 1x 0603Ha4YeHUI 1 3aroNIOBKOB. Ha HUX AAOT CChIIKM B TEKCTE.

MpunoxeHus odopMnsIOT kak nNpoaomkeHue M3, pacnonaras vx B
nopsake NosiBNIEHUS CCbIOK B TEKCTE. Kaxxaoe NpunoXxeHue cneayet Hayuu-
HaTb C HOBOrO JIUCTa C YKa3aHWEM HaBepxy nocepeanHe nucra cnosa "Mpu-
noxeHue" n ero o6o3HayeHus. MpunoxeHne [OMKHO UMETb coaepXKaTeslb-
HbI 3aroNoBOK, KOTOPbIM 3anNMCbIBAOT C NPOMMUCHON GYKBbI OTAEMNBHOW CTPO-
KOM.

MpunoxeHus o6o3HayaloT 3arnaBHbIMM GykBaMu pycckoro andasu-
Ta, HauMHas c A, 3a uckouenvem E, 3, 11, 0, Y, 4, b, b.

Ecnu B N3 ogHo npunoxeHne, oHo obo3HavaeTcs "MpunoxeHue A".

TeKCT Kaxzoro npuioXeHus, npu HeobxoaMmocTu, MOXeT ObiTb
pasgeneH Ha pasgenbl, noapasaesbl, NYHKTbl U MOAMYHKTbl, KOTOpble HyMe-
pYIOT B Mpeaenax Kaxxaoro npunoxenus. Nepea Homepom ctaBuTcs 0603Ha-
yeHue 3Toro npwnoxenus (A 2.1 - nepBbit Noapasaen BTOPOro pasgena
Npunoxexus A).

PucyHkn, Tabnuubl, ¢opMynbl, NOMeLlaeMble B NPUIOXKeHUH, 060-
3HaYaloT OTAENbHOM Hymepauuen apabckumu undpamu ¢ pobaBneHueM
nepes undpoii 0603HauYeHUs NpuNoXKeHus, Hanpumep, PucyHok M3.1, dop-
myna (M.1), Tabnmua N2.7.

MpunoXxeHuss [OMKHbI MMETb OOLYI C OCTanbHOW 4acTbio M3
CKBO3HYIO HyMepauuio CTpaHuL,.
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7.6. MpaBuna opopMmneHuns rpadmnueckoin AOKyMEHTaALUN

CoctaB un obwme TpeboBaHuA. pacduyeckme LOKYMEHTbI CO-
[lepXaT M306paKEHUs, 3CKMU3bl U CXEMbl U3AENWI, a Takke NPOLECCoB, B
KOTOPbIX OHW MpeTeprneBaloT U3MEHEHWSI.

KonunuectBo u coaepxaHue NUCTOB rpaduyeckux AOKYMEHTOB YC-
TaQHABNMBAETCS PYKOBOAMTENEM MPOEKTA B 33aHNM NPOEKTa.

YepTeXxxu BbINOMHSIOT ,KaK MpaBuWIo, Ha KOMMbIOTepe B rpaduye-
ckoM pepaktope Tuna AUTOCAD, UNIGRAFIKS, Komnac u gp. Ha nuctax
6enoin 6ymaru ctaHgapTHoro cdopmata A4 cornacHo MOCT 2.301-68 ¢ usme-
HEHWSIMU. OMYCKAETCS BbIMOJHATL YEPTEXU B KapaHaalle. Kaxabin uepTéx
[O/MKEH UMETb B MPaBOM HWXKHEM Yrfly CBOKO OCHOBHYIO Haanucb no FOCT
2.104-2006.

Tpe6oBaHua k odopmneHuio yeptexxa obwero smaa. Yep-
Tex Buaa obuiero (BO) - 3TO AOKYMEHT, ONpeaensiowmnii KOHCTPYKUMIO U3-
[lenvsi, B3aUMOLENCTBME €ro OCHOBHbIX YacTel. M306paxeHne BbINOSHAT
no ECKJ c MakcumanbHbiMK yripoweHnamu. Yeptexx BO gomkeH BrkoyaTb
cneayioLime 3eMeHTbI:

- n3obpaxeHune, a Tawke 0603HaueHUs (ecM OHM UMEITCA) Tex
COCTaBHbIX YacTel u3aenusl, 4ns KOTOpbIX HEOBXOAMMO yKazaTb TexHUYe-
CKMEe AaHHble, WM TeX COCTaBHbIX YacTel W3Aenus, C MOMOLLbIO KOTOPbIX
OMUCBIBAETCS MPUHLMN €ro paboThl;

- HeobxoamMble rabapuTHble, YCTAHOBOYHbIE, MPUCOEAUHUTENbHBIE
W UCMOHUTENbHBIE Pa3Mepsbl, Yka3aHus 0 BbiIbpaHHbIX nocaakax AeTanei;

- TEXHUYECKME XapaKTEpUCTUKN W3Lenus, KOTopble HeobxoanMbl
LS nocneaytowei pa3paboTku yepTexen;

- CXeMy usgenus, eciu oHa Tpebyetcs, Ho odopMnaTb eé oTAeNb-
HbIM JOKYMEHTOM HeLenecoobpasHo.

HavmeHoBaHMs 1 0603Ha4YeHUs1 COCTaBHbIX YacTeN U3AeNus Ha yep-
Texax BO ykasblBatoT 0gHUM U3 criegytowmx cnocobos:

- Ha MosiKax NMHWIA -BbIHOCOK, MPOBEAEHHBIX OT AeTaNn Ha yepTe-
e BO. JINHUM BbIHOCKM He AOJSDKHbI NepeceKkaTbcst Mexay coboi 1 He nepe-
cekaTb NO BO3MOXHOCTMW 3N1EMEHTbI M306paXeHusi, K KOTOPbIM He OTHOCUTCS
NOMELLEHHAA Ha HUX HAANWCb. JonycKaeTcs BbINOMHATb JIMHWN - BBIHOCKK C
OOHWM M3NOMOM. Haanwck, oTHocsLWwmMecs K M306paXkeHuo, MOryT coaep-
XaTb He Bonee ABYX CTPOYEK, PaCcMONOXKEHHBIX HaZ MOJSIKOM IMHAW - BbIHOC-
KW W nof Hew;

- B Tabnuue, pa3MellaeMoin Ha yepTexe BO;

- B Tabnuue, BLIMOSIHEHHOW Ha OTAEMbHbIX NMCcTax dopMaToM A4 B
KayecTBe nocneaytowmx nmcTos YepTexa BO.

Mpu Hanuumu Tabnuubl, pa3MeLlaeMO Ha YepTexe, Ha Moskax
JIMHWN-BBIHOCOK YKa3blBalOT TONbKO HOMEpa MO3WLMIA COCTaBHbIX 4YacTel
nsgenus.

Tabnuua B obLieM cnyyae cocTouT U3 rpad:
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"Mo3." (nosuums), "O6osHaueHune", "Kon." (konuyectso), "[on.
ykazaHuna" (LONONHUTENbHbIE YKa3aHWst), HO MOXET BK/IO4YaTh rpadel "Ma-
Tepuan", "HanmeHoBaHue" k ap.

Pa3mepsb! rpac Npon3BosIbHbIE.

CocTaBHble yacTu B Tabnuuy pekoMeHAayeTCs 3anucblBaTb B Crie-
LytoLLein nocnefoBaTeNlbHOCTH:

- 3aMMCTBOBAHHbIE U3aenus;

- NOKYMHble n3genus;

- BHOBb pa3paboTaHHble n3aenus.

dnemeHTbl YepTexa BO (HaanucK, TeKCT TexHUYeckux TpeboBaHui,
HOMepa Mo3uuMin 1 T.4.) BLIMOMHSIOT MO NpaBuiaM cTaHaapToB ECKA ans
paboumnx yepTexen.

Yeprexn c6opoyHbie. COOPOYHBIN UEPTEX COLEPXKMUT M306pa-
XeHne cOopoYHON eauHULbI M ApYrie AaHHble, HeobxoanMble ans eé cbop-
Ku (M3roTOBNEHNS) U KOHTPOSS.

C60pOYHbIN YepTex OO/MKEH coaepxaTtb cornacHo MOCT 2.109-73
n3obpaxeHue CHOPOYHON eauHMLbI, Jalollee NpeacTaBfieHMe O pacrnosno-
YKEHUM W B3aWMHOWN CBSA3M COCTaBHbIX YacTel, COeAMHSIEMbIX MO AAaHHOMY
yepTexy;

- cBefeHus, obecneunBaloLme BO3MOXHOCTb COOPKM M KOHTPONS
CH0pPOYHOM eanHULbI;

- pasMepbl, NpeaenbHble OTKMOHEHWUS U Ap. napameTpbl U Tpebo-
BaHWS, KOTOpble [O/MKHbI ObITb BbINOMHEHbI, MPOKOHTPOAMPOBAHbI MO
C60pPOYHOMY YepTeXY.

[JonyckaeTcs ykasblBaTb B KayecTBE CNpaBOYHbLIX pa3Mepbl AeTa-
nein, onpeaensiiolme XxapakTep CONPsHKEHNS:

- YKa3aHus O XapaKTepe COMPSDKEHUS U MeToAax ero OCyLlecTs-
NEHNsl, €eCM TOYHOCTb COMpsDKEHUS obecneumBaeTcs He 3aAaHHbIMU
npeaensHbIMU OTKIOHEHWUSIMU pa3Mepa, a NoAOopOM, NMPUrOHKOM U T. M.;

- yKa3aHus 0 cnocobe  BbINOSIHEHUSI HEPA3bEMHbIX COEeAUHEHWI
(cBapHbIX, NasHbIX 1 Ap.);

- HOMepa Mo3uLMI COCTaBHbIX YacTel, BXOASLMX B U3fenue:

- rabapuTHble, NPUCOEANHUTENBHBIE, YCTAHOBOYHbIE U Ap. HEOBXO-
[UMble CNpaBoYHble pa3Mepsbl;

- TEXHUYECKYIO XapaKTepuUCTUKy nsgenus (npyv HeobxoamMocTu).

HanmeHoBaHMs 1 0603Ha4YeHUs COCTaBHbIX YacTel cBopoyHoi eau-
HMUBI NPUBOAAT B CreunduKaumy YepTexa, KOTopas pa3MeLlaeTcs B npu-
noxeHun npoekta.  Cneumdukaums SBASETCS OOKYMEHTOM uepTexa
CcHOpPOYHBIX eanHML 1 He MeeT ByKBEHHOro Koaa.
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BbinonHseTcs cneundukaums B BUAE CaMOCTOATENbHOMO AOKYMEHTA
no NOCT 2.106 Ha dopmate A4 TOCT 2.301 M MOXET COCTOSITb U3 HECKOJb-
KWX JINCTOB.

OcHoBHYIO Haanuck crieayeT BbinonHATb no MOCT 2.104 w npwno-
XKEHMWI0 HacTosero ctaHaapTa(CM. NpunoXxeHue 2).

C6opouHbIi uepTex (kog CB) cnemyeT 3anucbiBaTb B pasgen cre-
uncdmkaumm "[JokymeHTaums".

O6wme TpeboBaHMSI K BbIMO/IHEHUIO BCEX BHAOB CXEM IO
rocr 2.701

CxeMbl BbINonHAOT 6e3 cobniogeHns macwtaba.

Ha cxemax, Kak npaBuso, UCMOMb3YIOT CTaHAAPTHbIE YCNIOBHbIE rpa-
Ppuyeckme 0603HauveHns; ecnm HeobxoaMMo MCNONbL30BaTh HECTaHAAPTM30-
BaHHbIE YC/IOBHblE 0603HAYEHNSI HEKOTOPLIX 3/IEMEHTOB, TO Ha CXeMe AaloT
COOTBETCTBYIOLUME MOSICHEHWSI.

Ha cxemax gonyckaetcs nomewatb pasfinyHble TEXHUYECKME AaH-
Hble. DTW CBeAeHWsl MoMeLLaloT 6o OKOMO rpadmueckux 0H603HAYEHU,
160 Ha cBOBOAHOM NoJe CXeMbI, kak NPaBWIIO, HaZl OCHOBHOW HaAMMUChHIO.

O603HayeHus MOryT 6biTb GykBeHHble, GykBeHHO-uMbpOBbIE WU
undposble.

DnemMeHTbl, BXOASLME B COCTaB M34enus U U30bpaxeHHbIe Ha cxe-
Me C YKa3aHWeM WX HauMeHOBaHWiA, 0603HaYEHW U XapaKTepuUCTUK napa-
METPOB, BHOCSAT B NnepeyeHb 35eMeHTOoB. [epevyeHb anemeHToB (M13) nome-
AT Ha NEpPBOM JIUCTE CXeMbl UK O0OPMAAIOT B BUAE CAMOCTOSTENbHOMO
[OKYMEeHTa K Cxeme.

Mpy BbLINOHEHWN MEPEYHs 31IEMEHTOB Ha CXEMe ero pacrionaraloT
HaZl OCHOBHOM HAAMWUCbIO Ha PacCTosiHMM He MeHee 12 MM OT Heé. Mpogon-
YKEHWEe nepeyHsi NOMeLLaoT CieBa OT OCHOBHOM HAAMWUCH, NMOBTOPSISt FOIOBKY
Tabnuubl - pUCYHOK 7.1 3anosTHSETCS nepeYeHb 31EMEHTOB CBEPXY BHU3.

w 04 _>
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2 Obosrave- Hanmenosanne Kon | Tpumeanune
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PucyHok 7.1 ®opMa nepeyHst 3/1eMeHTOB CXeMbl

I'Iepequb 3JIEMEHTOB B BUAE CaMOCTOATENIbHOIO AOKYMEHTA (ecnm
OH HE NOMELLAETCA Ha t-le[.')Te)KE) BbINOJTHAETCA Ha d)OpMaTe A4 n umeet Kkog,
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COCTOSILLMMN U3 GYKBbI M n koaa cxemsl, K KOTOpOﬁ OH BbIMOJSIHEH. DNEMEHTHI
B Mepe4yeHb 3anucCbiBatoT rpynnamMmn B a}'lq)aBMTHOM nopsake GYKBeHHbIX
NO3ULMOHHBIX 0603HAYEHWIA.
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7.7. Npasuna ocopMmneHus
TEXHOJIOrMYeCKUX AOKYMEHTOB

TexHonornyeckve AOKyMEHTbl AWUMNIOMHOrO npoekTa odopMAsoTCs
B COOTBETCTBMU C TpeboBaHusMM cTaHaaptoB ECT/. TexHonorudeckue ao-
KYMEHTbI AOKHbI BK/IIOYATb:

- cxeMy CBOpKM CKOHCTPYMPOBAHHOIO y3n1a MalluHbl B BUAE YepTe-
xa — no MOCT 3.1128-93 ECT/. «O6wwe npaBwna BbiNONHeHNS rpadudye-
CKMX TEXHOSIOMMYECKUX [JOKYMEHTOB;

- 3CKM3bl CHOPOYHBIX onepaumit - no MOCT 3.1105-84 ECT/. «®dop-
Mbl U NpaBuna oopMIEHUs JOKYMEHTOB O6LLEro Ha3Ha4YeHus»;

- ONepaLMoHHble KapTbl Hanagok MexaHudeckon obpaboTku - Mo
FOCT 3.1404-86 ECTA. «®dopmbl 1 npaBuna obOpMIEHUS AOKYMEHTOB Ha
TEXHOorM4eckme npouecchl 1 onepaumn 06paboTku pesaHuem»;

- MapwpyTHyto kapty - no NOCT 3.1118-82 ECTA «®opmbl 1 npa-
Buna 0cbopMIEHNS MapLIPYTHbBIX KapT»;

- OMNepaUMoHHbIe KapTbl cnecapHo-c6opoYHbIX pabot (no Heobxo-
aumoctum) no FOCT 3.1407-86 ECTA. «®opMbl 1 TpeboBaHWS K 3anosIHEHWIO
1N 0OPMNIEHMIO [OKYMEHTOB Ha TEXHOSOrM4eckne npouecchl (onepaumn)
cneumanvsvpoBaHHble No MeToaam cbopkm»;

- OApyrue TEXHONOrn4Yeckue AOKYMEHThI - B Cllydae HeobxoaMMOCTH
WM NO PELLEHUIO PYKOBOAUTENS NPOEKTa.

CxemMa cHb0OpKM, 3CKMU3bl COOPOYHLIX OMepauMii U KapTbl Hanagok
BbINOSIHSIOTCS B BUAE YepTexeln Ha nuctax GopmatoM A; aApyrue TeXHOso-
rmyeckne AO0KYMEeHTbl JO/MKHbI 6biTb COPOLLIOPOBaHbI HEMOCPEACTBEHHO B
NOSICHATE/TbHOW 3armMcKe K AUMIIOMHOMY WK KypCOBOMY NpoekTy (paboTe).
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7.8. HOPMOKOHTPONb ANMJIOMHDbIX NPOEKTOB (pabor)

HopmokoHTponb ANN/IOMHOro npoekra B LesioM. [1poBepKy
[IOKYMEHTOB CrieflyeT NpoBOAMTb MPU HaNUYMKM BCEX MOAMMUCEN NWL, OTBET-
CTBEHHbIX 33 COAEpXaHWe U  BbIMOSIHEHWE  [JOKYMEHTOB, KpoMe
yTBEpXJatowein noanucu 3aB. kadeapoi. lMposepsieTcss AOCTAaTOYHOCTb
UCXOAHbIX  AaHHbIX B 334aHMM  Ha  AWMNJIOMHOE  MPOEKTUPOBaHwue,
KOMMNEKTHOCTb ~ OOKYMEHTOB  MpOeKkTa,  COOTBETCTBME  BEAOMOCTU
avnnomHoro npoekta MOCT 2.106-96 w craHpapta npeanpusatusa Cri-101-

HopMOKOHTPO/TE NOSACHNTEILHOM 3aMUCKH.

MNpoBepsieTcs:

CoOTBETCTBME CTPYKTYpPbl MOSICHUTENbHOM 3anucku CTI 01-2001 u
LeNCTBYOLLIEMY METOAMYECKOMY MaTepuany Ha kadeape.

CobntogeHve npasun ogopmnenns no MOCT 2.105-95 n CTN 01-
2001, cobniogeHne [ENCTBYIOWEN HAYYHO-TEXHUYECKON TEPMUHOSOTMK,
HanMuMe CCbUTOK Ha WCTOYHMKU MHGOpMaummM, Tabnuubl, WANIOCTPaLnK,
NpunoXeHus, cobnoaeHne 0603HaYeHUl eauHUL (U3NYECKUX BENUYMH,
HanMume U NpaBWIbHOCTb CCbISIOK Ha CTaHAapTbl U Ap. HTA, Hymepauus u
ocdopMnieHMe HaMMeHOBaHWI pa3fesnioB W NOApasAenoB, WINMOCTpauun u
Tabnuu, 6ubnmorpacbmyecknx onMcaHU UCTOYHUKOB, BHELIHWIA BMA 3anuc-
KW,

HopmoxoHTpone cneynpmukaumnn.

MpoBepsieTca npaBuibHOCTL 3anofiHeHnss no FOCT 2.106-96 wu
CTn 01-2001.

HopmMmokoHTposib yepTexesi n cxem.

MNpoBepsieTcs:

MpaBWIbHOCTL BbLINO/IHEHUSI OCHOBHOM Haanucy no FOCT 2.104-
2006 n CTN 01- 2001, HanuuMe noanucei, obo3HauyeHue, HaMMEHOBaHWE,
MacwTab (ans cOopoYHbIX eanHUL 1 AeTanei), Matepuan (ans aetaneu).

CobntoaeHne npaBun BbINOSIHEHUST YepTexei: dhopmaTbl, MacliTa-
6bl, MMHUK, WpudTLl, M306paxkeHns;, 06o3HayeHMe MaTepuanos, HaHece-
HMWe pa3MepoB M MpefesibHbIX OTKIOHEHWI, yKasaHue AoMyckoB opMbl U
PacrosioXXeHWsi NMOBEPXHOCTEN, 0603HAYEHWe LIepOXOBAaTOCTM  MOBEPXHO-
CTW, 0603Ha4YeHMe NOKPLITUN 1 BUAOB 06paboTKM. BbinonHeHne TpeboBaHwiA
FOCT 2.109-73 Ha yepTexax pa3nnyHbIX U3Aenui.

CobntoaeHne yCnoBHbIX 0603HAYEHUI 3MIEMEHTOB B CXeMax U npa-
BW/ UX BbINO/IHEHUS B COOTBETCTBUM C roctamm ECK/.

321



BUBJINOrPAGUYECKMNIA CMUCOK

1. AnekcaHgpos A.W. n gp. ConpoTuBneHne matepuanos: y4eb-
HUWK AN By30B. - M.: Bbicwas wkona, 2001. — 560 c.

2. Annunyes B.A. u gp. TexHonormueckas skcrsyatauns MaLivH-
HO-TPaKTOpHOro napka. - M.: Arponpomusgat, 1991. — 366 c.

3. AHgpocoB A. A. HagexHoCTb TexHnyeckux cucrem: yuyeb. no-
cobue. - PoctoB H/[: W3patensckuii ueHTp ArTY, 2000. - 168 c.

4. Angpocos A.A., YepkawuH B.A. MNporHo3vpoBaHve Haaé&XHOCTU
[eTanei MallMH: MeTojd. ykasanusi. — PoctoB H/[: W3paTenbckuii UeHTp
ArTy,1998. -39 c.

5. AHypbeB B.N. CnpaBoYyHMK KOHCTPYKTOpPa-MallMHOCTPOUTENSI.
B 3-x T. - M.: MawwuHocTpoeHne, 1992.

6. Hocos I'.P. n gp. ABTOMaTMka M aBTOMaTM3auUnUs MOOMUIIbHBIX
cenbxo3malwuH. Knes: BLU, 1984.

7. [lpakTukym no aBTOMaTuke. MatemaTuuyeckoe MoOAENVpPOBa-
HneCAP/MNop pea. B.A. Kaprawesa. — M.: KonocC, 2010.

8. babuues A.M., TamapkuH M.A., Pbicesa T.H. dopmuposaHue
napamMeTpoB KayecTBa MOBEPXHOCTEN, OMpEeaensiomxX SKCnayaTaunoHHbIe
CBOWMCTBA AeTanen MaluH: TekcT nexkuuii / PUCXM. — PoctoB H/A, 1990.-
51c.

9. LUWenosanes B.[. ABToMaTu3aums ybopoUHbIX MPOLECcoB - M.:
Konoc, 1978 — 383 c.

10. XanaHckuit B.M., TopbauyeB B.H. CenbCkoX03sMCTBEHHbIE Ma-
LUKHBI: y4ebHuk. — M.: KonocC - 2006.

11. MeaHuoB B.N., CmexyHoB E.A. BnusiHMe TeXHONOrMYECKMX
CBOWCTB CENbCKOXO3AMCTBEHHbIX OObEKTOB Ha Matepuan feTanen paboumx
opraHoB: y4eb. nocob. PoctoB H/: W3paTenbckuin ueHtp ArTY, 2011. -
133 c.

12. Banbtep A. W., BapaHoB A. A. YnipaBneHve KayecTBOM MaLUWH
n TexHonorui. — Tyna: TITY, 2003. — 230 c.

13. YuctsakoB U.A. CUHTE3 TEXHWUYECKMX PELLEHWIA B CENIbCKOXO-
39ICTBEHHOM U MULIEBOM MALLUMHOCTPOEHUM: OCHOBHbIE KOMMOHEHTBI U Bbl-
60p MeToaa — PoctoB H/[: M3paTenbckuii ueHTtp ArTY, 2007. - 128 c.

14. BocnykoB B.K. KuHemaTuueckme cxembl CenbCKOX035MCTBEHHbIX
MawmH: Cnp. nocobue. - MuHck: Boiclias wkona, 1981. — 128 c.

322



15.  Bceobuiee ynpaBneHve kadectBoM: yuebHuk ans sy3os/ O.[1.
InyakvH, H.M.F'opbyHos, A.M.T'ypos, t0.B.3opwH / Mog pea. O.MN.MyakuHa. -
M.: Pagmo u cBs3b, 1999. — 600 c.

16. [paraiinos B.WU., Mopo3os H.M. 1 ap. MeToanka 3KOHOMUYe-
CKOW OLIEHKM TEXHOJIOMMI M MalLWH B CENbCKOM X03sicTBe. — M.: BHUU 3ko-
HOMWKM CEeNbCKoro xo3aincTea, 2010. — 146 c.

17. Xo3zses W.A. MpoekTnpoBaHue TexHonornyeckoro obopyaosa-
HUS MULWEBLIX Mpowm3BoacTB — PoctoB H/O: W3paTenbckuid ueHTp AITY,
2009. — 248 c.

18. xupos P.U. KpaTkuii cnpaBoYHWMK KOHCTpykTOpa. - J1.: Ma-
LUIMHOCTPOEHNE, 1994.

19. lypsikoB M.B., MonsikoB M.N. ManorabaputHasi CenbCKoXo3sii-
CTBeHHas TexHuka: CnpaBoyHuK. - M : MawmnHocTpoeHue, 1994. — 160 c.

20. [Opbsivenko I.H., UrHateHko W.B., JluteHko A.I'. PoTaumoHHbIE
pabouue opraHbl No4YBoO6pabaTbiBaloLLMX Opyauii: yueb. nocobue. — PocToB
H/O: U3patenbckuii ueHTp AITY, 2004. - 103 c.

21. [Oobpoxpasos B.U., HukutuH H. M. Kypc TeopeTuyeckoin mMexa-
HMKK: Y4ebHUK MO MaLIMHOCTPOEHUIO Ans By30B.- M., 1983. — 575 c.

22. [JonroB W.A. Y6OpOYHblE CENbCKOXO3SWCTBEHHBIE MALLWHBI
(KOHCTpYKUMS, Teopus, pacyeT): yuebHuk ans By3oB. — PoctoB H/[: U3pa-
Tenbckun LeHTp ArTY, 2003. — 707 c.

23. Jonros W.A. PacyeT paboumx opraHoB YOOPOUYHbIX MALLMH:
Yyueb. nocobue.- PoctoB H/: U3paTensckuin uentp ATY, 2003. - 123 c.

24. [Oonros W.A. MawwuHbl 1 obopyaoBaHue ans MexaHusauum u
aBTOMaTM3aLMWN XXMBOTHOBOAYECKMX U NTULEBOAYECKMX (PEPM N KOMIMIEKCOB
(KOHCTpYKUMSI, Teopusi, pacyéT). — PoctoB H/[: U3paTtensckuin ueHTp AITY,
2009. — 984 c.

25. Manen M.H. Jonycku n nocagku. B 2-x 4. — CMbB: MonutexHu-
ka, 2001.

26. OpyxvHnH W. B. BeegeHue B MPOEKTUPOBAHUE KOHKYpPEHTO-
CNOcobHbIX TexHuuyeckux obbekToB: y4eb. nocobue ans By30B — PocToB
H/O: ®epepanbHoe rocypapcTBeHHoe npeanpustue «BHUW «pagueHT»,
2003. - 79c.

27. Epmonbes 0. WN. OCHOBbI Hay4HbIX MUCCNeA0BaHUA B CENbCKO-
XO3AMCTBEHHOM MalUMHOCTPOEHMM: y4yeb. nocobue. — PoctoB H/O: W3pa-
Tenbckun LeHTp ArTY, 2003. — 246 c.

323



28. Epmonbes 10. U. , Yuctakos A.[. u ap. OCHOBbI NPOEKTUPOBa-
HUSI CEMIbCKOXO3ANCTBEHHBIX MaLLMH: y4ebHUK Ans By30B. - Tyna: W3patens-
cKkui ueHTp TITY, 2006. — 516 c.

29. Epmonbes 10.U., JlykuHos T.WU., LWWenkos M.B. MogenvpoBaHue
NpOLECCOB cenapaumnn Cbinyymx MaTepuanoB Ha TPaHCMOPTHOM cenaparope
// Becthuk AITY. - 2001. - T.1. - N23(9). — C. 31-41.

30. EpmonbeB HO. W., bytoBueHko A.B., MockoBckuini M.H. n ap.
MNpoeKkTpoBaHWe TEXHOMOMMYECKUX MPOLIECCOB M BO3AYLUHO-PELETHbIX W
pELUETHbIX 3EPHOQYUCTUTENBHBIX MaliuH. — PoctoB H/[: W3paTenbckuii
ueHtp ATY, 2010. — 638 .

31. MockoBckuii M.H. MpoekTupoBaHve u pacdeT paboumx opra-
HOB MallWH A/ XMBOTHOBOACTBA: yyeb. nocobue. — PoctoB H/[: U3patenb-
CKui ueHTp AITY, 2009. — 148 c.

32. Watunos KB n ap. Kykypy3oybopouHble MaliuHbl. 2-€ u3g. —
M.: MawwuHocTpoeHue, 1981. — 223 c.

33. 3yeB A.A. TexHONOMUS MaLLUMHOCTPOEHMS: Yy4ebHUK ANs BY30B.
— CIB.: N3a-80 «JlaHb», 2003. — 446 c.

34. WMBaHuoB B.WU. Ucnonb3osaHue rpacdoB Mpu KOHCTPYMPOBaHWUK
1 pa3paboTke Texnpouecca M3roToBNeHUst usgenuii: Yueb. nocobue. — Poc-
ToB H/[: WU3aaTenbckuin ueHTp ArTY, 2005. — 102 c.

35. MeaHuoB B.WN. Beibop n o6ocHoBaHWE BMAa 3aroTOBOK ANsl Ae-
Taneil cenbxo3MalluH: MEeTOoA. YKasanusi. — PoctoB H/[: W3patenbckuin
ueHtp AITY, 2003. - 16 C.

36. MBaHuos B.U., Kyapsikos O.B. 3aWwmMTHO-AeKOpaTUBHbIE MOKPbI-
TUS U34eNuUi MaWmMHOCTpoeHus. Y.1, 2. — PoctoB H/[: M3paTenbckuit LeHTp
ArTy, 1999.

37. WBaHuos B.W., Kyapsikos O.B. Matepuanbl B CETbCKOXO3SMCT-
BEHHOM MaLUMHOCTPOEeHUN. — PocToB H/[: U3paTtenbckuin ueHTp ArTY, 1994,
-42c.

38. WrHateHko W.B. DHepreTuueckme acnekTbl AWHAaMWUKW ynpyro-
3aKpennéHHbIx pabounx OpraHoOB B 3eMiefenbyYeckon MexaHuke. - PocToB
H/O: W3patenbckuid ueHTp ATY, 2002. -159 c.

39. KapennH B.C. T[lpoeKkTMpoBaHME pblYaXHbIX W 3ybyaTo-
pblYaXHbIX MEXaHW3MOB: CMpaBoOYHWMK. - M.: MawwuHocTpoeHne, 1986. —
184 c.

40. KapsikuHa M.U. JlakokpacouHble MaTepuanbl Ans 3aluTbl Ceflb-
CKOXO35IMCTBEHHOM TEXHUKK. — M.: Xumusi, 1985. — 112 c.

41. KauyecTtBo MalwwuH: cnpaBodHuk. B 2-x 1./ A.l'. Cycnos, 3.4.
bpayH, H.A. Butkesuy 1 gp. — M.: MawuHoctpoeHne, 1985.

324



42. MyunH E.A. Hapé&XKHOCTb TexHudeckux cuctem. — M.: YML|
Tpuaga, 2005. — 351 c.

43. KneHunH H.W. CenbCKOXO3SMCTBEHHbIE M MENMOpaTUBHbIE Ma-
WuHbl. — M.: Konoc, 2003. — 464 c.

44. WrHaTeHko W.B. MopennpoBaHue CenbCKOXO3SIMCTBEHHbIX Npo-
LIeccoB M MalluvH: y4yeb. nocobue. — PoctoB H/[: M3patensckuin ueHTp ATY,
2010.

45. KopHees B.b., KopHeeB W.B. SkoHoMuueckoe ob6ocHoBaHue
KOHCTPYKUMI CENbCKOXO3SMCTBEHHBIX MalUMH U 060pYAOBaHUSA: METOA. YKa-
3aHUS NO BbINOJIHEHUIO SKOHOMUYECKOM YaCTW AWMIOMHOMO npoekTa. — Poc-
TOB H/[: U3paTenbckuin ueHTp ArTY, 2001. — 12 c.

46. Kouaes B.M. n ap. PacueTbl aeTaneil MallMH HA MPOYHOCTb U
[ONrOBEYHOCTb: CpPaBOYHMK. - M.: MawuHocTpoeHue, 1985. — 223 c.

47. KceHeBuy W.M. n ap. XogoBasi cucteMa-noysa-ypoxait. / MNoa
pen. N.M.KceHesuya. - M.: Arponpom, 1985. — 304 c.

48. KywHapés A.C., KotoB B.W. MexaHuKO-TEXHOMOrM4YECKMe oc-
HOBbI 06paboTku Nous. — Kues: Ypoxai, 1989.-132 c.

49. Nunkosuy 3. W. AHanuUTMUeCKMe CTPYKTYpbl CEIbCKOXO3SINCT-
BEHHbIX MaluuH. — PoctoB H/[: N3patenbctBo Py, 1983. — 112 c.

50. MBaHUOB B.WN. PacyeT KOMIMYECTBEHHbIX MOKasaTenei TEXHOMOo-
FMYHOCTW U3LENUIA CENbCKOXO3SMCTBEHHOrO MalUMHOCTPOEHUS: METOA. YKa-
3aHusi. — PocToB H/[: WU3gaTenbckuit ueHTp ArTY, 2007.

51. MawwnHocTpoeHue. SHumknoneausi. Mog pedakumen K.B. ®po-
nosa v gp. — M.: MawwuHoctpoenune 1997-2012 r.

52. BapaHoB A.A., BockpeceHckuin E.A. TEXHONOrMs CenbcKoXo3siin-
CTBEHHOr0 MalMHOCTPOeHus: y4yeb. nocobue. — Tyna: M3g-so TynlY, 2005.

53. Meneenes B.B. M3MeHYMBOCTb OMTUMASILHOM MIIOTHOCTM CHO-
XXEeHWs No4B M ee npuymnHbl // NMouBoseaeHne. — 1990. - N95.

54. MenbHukoB A.C. BnusiHue [OCTMXXEHMSI NMoKasaTenein To4YHOCTU
MalUMHbI Ha opraHu3aumio cbopoyHoro npouecca: y4yeb. nocobue. - PocTos
H/O: W3patensckuii ueHTp AITY, 2004. — 48 c.

55. WBaHuos B.W., Mypatos [1.K. onpegeneHue Tuna u xapaktepa
NMpoM3BOACTBa Ha 3Tane NPOeKTUPOBaHWS W3AENUN: METOA. YKasaHus. —
PoctoB H/[: U3patenbckuii ueHTp ArTY, 2013.

56. MBaHuoB B.U. ConoHeHko O.W. Bankosble xaTku- M.: Mawm-
HoCTpoeHue, 1984. — 200 c.

57. MawwuHbl Ans arpoxvMmuyeckmx paboT: cnpaBoyHMK. - M.:
Pocarponpomuzgar, 1991. — 319 c.

325



58. MexaHu3aumsi 3alMTbl pacTEHWI: CMpaBoOYHMK. — M.: Arpo-
npomusgart, 1992, — 223 c.

59. HopeHko W. . CucTemMa aBTOMaTU3MPOBAHHOMO MPOEKTUPOBA-
HWs. TpUYKHBI NOCTPOeHUs U CTpyKTypa. KH.1.— M.: Beicwas wkona, 1986. -
127 c.

60. O6LieMalMHOCTPOUTENIbHbIE HOPMaTVBbI BPEMEHU Ha Crecap-
Hyt0 06paboTKy AeTaneit u cnecapHo-cbopoUHble PaboThl MO c60pKe MaLWH
1 NpMBOpPOB B YC/IOBUSIX MAaCCOBOr0, KPYMHOCEPUMHOIO U CpeAHEeCepUMHOro
TMNOB Npou3BoAcTBa. — M.: DkoHoMuKa, 1991, — 159 c.

61. ObLemMalMHOCTpOUTENbHBIE HOPMaTUBbl BPEMEHM Ha paboThbl,
BbINOJIHAEMbIE HA METANIOPEXYLUMX CTaHKax: eAVHWYHOE, MenKocepuiHoe
1 cpeaHecepuiiHoe Npon3BoACcTBO.— M.: SkoHOMMKa,1989. — 426 c.

62. O6LeMallMHOCTPOUTENIbHbIE HOPMaTMBbl BPEMEHM Ha 3nek-
TPOLUMAKOBYID CBapKy: €AVHWYHOE, MENKOCEpUMHOEe W CpeHecepuiiHoe
npoun3BoAcTBO. — M.: SkoHoMuKa, 1989. — 74 c.

63. O6LeMallMHOCTPOUTESNIbHbIE HOPMaTMBbl BPEMEHU Ha TepMU-
yeckyto 06paboTKy MeTansia B nevax, BaHHax M ycrtaHoBkax TBY. - M.: Dko-
HoMMKa, 1988. — 81 c.

64. OCHOBbl MPOEKTUPOBAHUS M pacyeT CeSbCKOXO3SNCTBEHHbIX
mMawwuH / J1.A.Pe3nukos, .H.Obs4yeHko u gp. - M.: Arponpomusaat, 1991. —
548 c.

65. Pacuer v npoekTMpoBaHWe aeTaneit MalwwH: Yueb. nocobue /
Moa pea. A.A. AHapocoBa. - PoctoB H/[: W3aaTenbckuin ueHtp ArTY, 2002.
-284c

66. Opnos [.U. OcHOBbI KOHCTpPyMpoBaHus: CripaBoOYHO-METOA.
nocobue. B 2 kH. KH.1. — M.: MawwuHocTpoeHwne, 1988. — 559 c.

67. Opnos [.U. OcHOBbl KOHCTpyupoBaHus. CrpaBOYHO-METOA,.
nocobue. B 2 kH. KH.2. — M.: MawwuHocTpoeHwne, 1988. — 542 c.

68. MoctHukoB H.M. KaptodenenocagouHble MawwHbl. — M.:
MawwwuHocTpoeHwue, 1981. — 228 c.

69. Netpos I.[ KaptodeneybopouHble MalumHbl. PacyeT n npoek-
TupoBaHue. - M.: MawunHocTpoeHue, 1984. — 320 c.

70. Moropenbiin J1. B. WHxeHepHble MeTOAbl UCMbITaHWUN CenbCKo-
XO3AMCTBEHHbIX MalUWH. — KueB.: TexHuka, 1001. — 157 c.

71. Moropenbiin J1. B. , Bunbckuii B. T., KoHoHeHko H. M. Hay4Hble
OCHOBbI MOBLILLEHWSI MPOU3BOAUTENBHOCTU CEMbCKOXO3ANCTBEHHON TEXHUKM.
— Kues: Ypoxai, 1989. — 235 c.

72. Moropenbiin JIB. n ap. CBeknoybopoumble MaLiuHbI: KOHCTPYW-
poBaHue u pacyet / MNopg obw. pea. J1.M.Moropenoro. - Kues: TexHuka,
1983. - 168 c.

326



73. MonoBuHkmMH A.U. OCHOBbI WHXEHEpPHOro TBOp4YecTBa: Yyueb.
nocobue ans BTy308B. - M.: MawwmHocTpoeHne, 1988. - 368 c.

74. WeaHuoB B.W., MypatoB [.K. CBapHble cOefVHEHUsI CeNbCKO-
XO3SMCTBEHHbLIX MalLMH: MeToh. yKasaHus. — PoctoB H/[: W3paTenbckui
ueHtp ATY, 2012.

75. [Honropykuii B.B. u gp. MpvBoabl MaliMH: CMPaBOYHUK. - J1.:
MawwuHocTpoeHue, 1982. — 383 c.

76. TpoekTvpoBaHWe BasnoB C NpuMeHeHweM DBM: meToa. ykasa-
Husi. — PoctoB H/[: M3patensckuii ueHtp ATY, 1995. — 52 c.

77. PagvH B.B., Boiuexosckuin B.B., Oumutpos B.M. u ap. CAMP:
OcHoBbl. [pyMeHeHVe B MalMHOCTpoeHun: y4yeb. nocobue ansi By30B. —
PoctoB H/[: PTACXM, 1999. — 136 c.

78. PacdeT npunyckoB 1 MeXNepexoaHbIX pa3MepoB B TEXHOMOMMN
MaLUMHOCTpoeHus: yueb. nocobue / 4.M. PagkeBud, B.A. Tumupsizes, A.l.
CnupTtnaase u ap. — Tambos: U3a-Bo Tamb. roc. TexH. yH-Ta, 2000. — 340 c.

79. KypuaTtkuH B.B. HapéxHocTb M peMOHT MawuH — M.: Kornoc,
2000. - 376 c.

80. Poccus B umdpax. 2012: kpart. crat. ¢6.— M.: Poccrart, 2012, -
573 c.

81. WUrHateHko W.B., EpmonbeB H0.U. MawuHbl ans noBbilleHns
nnogopoamst no4ys: ydyeb. nocobue. — PoctoB H/O: WM3patenbckuii LEHTP
ArTy. 2009.

82. PycaHoB A. W., XKypasneBa I'. M. WHxxeHepHas MeToaMka npo-
rHO3VPOBaHUS Pa3BUTKSI 3epPHOYBOPOUHbLIX KOMBAHOB // TpaKTopbl U Cenb-
CKOXO35IMCTBEHHbIE MalUWHbIL. — 1977. — N21. — C.15-20.

83. ApvotoB B.A., BaxeHuH A.H., MacuH A.B. MeToabl NOBbILLEHNS
3(pHEeKTUBHOCTN MEXAHM3NPOBAHHbLIX MPON3BOACTBEHHBIX MPOLIECCOB MO YC-
NoBUSIM UX (DYHKUMOHMPOBAHUSI B pacTeHueBoacTee: yyeb. nocobue. — M.:
Akagemus ectectBo3HaHus. 2010.

84. WrHateHko W.B., Epmonbes tO.U. MawwvHbl ans BO3aenbiBaHUS
CENbCKOXO3SMCTBEHHbIX KYNbTYp: yueb. nocobue. — PoctoB H/A: M3patenb-
cKui ueHTp ArTY, 2008.

85. Cnwnuenkos B.B., AHgpocos A.A. MeToabl TEXHUYECKMX 3KCre-
pUMeHTOB: y4eb. nocobue. - PoctoB H/: M3paTenbckuidi ueHTp AITY, 2000.
- 168 c.

86. CnnueHkoB B.B., AHgpocoB [.A. ObecnieyeHue HafeXHOCTM
MaLLWH NpU NPOEKTUPOBaHMUM: y4ueb. nocobue. — PocToB H/[: M3paTenbckui
ueHTp AITY, 1996. — 94 c.

87. EpmonbeB 10.U. n gp. KypcoBoe 1 AMNIOMHOE NPOEKTUPOBA-
HMe CenbCKOX03MCTBEHHBIX MalLWH U 06opyaoBaHus: yyeb. nocobue / Moa

327



pea. t0.N. EpMonbeBa. — PoctoB H/[: W3pmaTtenbckuit ueHtp ArTY, 2006. -
435 c.

88. CnpaBo4HMK TexHosnora MawuHocTpoutens. B 2-x T. / MMog
pen. A.l.Kocunosoi n P.K.MewepskoBa. — M.: MawwmHocTpoeHue, 1986. —
22 c.

89. CnpaBOYHMK KOHCTPYKTOpa cenbxo3MmawuH /[ Tlog pen.
M.N. KnéukunHa. B 4 T. — M.: MawuHocTpoeHue, 1969.

90. CnpaBOYHMK KOHCTPYKTOpa MawwwmHocTtpoutens. B 8 1. / Moa
obuwl. pea. A.A.Benukopogosa. T.3. Mepegaun n 3auennenus. BNMK, 1991.

91. CnpaBo4HMK NO MeNuMopaTuBHbIM MawuHam / Mog. pea. B.JI.
BanapuHoli u ap. - Kues: Ypoxait, 1991. — 231 c.

92. CnpaBoyHble Tabnuupl k pacyeTy npusogos / OTB. 3a BbIM.
J1.M.AnotuH. — PoctoB H/[], 1984. — 38 c.

93. Cymckoi C.H. PacyeT KMHEMaTUYECKMX M AMHAMUYECKMX Xa-
PaKTEPUCTUK MNOCKUX PbIYAXHbIX MEXaHW3MOB: CNpPaBOYHUK. - M.: MalumHo-
cTpoenune, 1980. — 310 c.

94. Teopusi, KOHCTPYKUMS, pacyeT CeNbCKOXO3AWCTBEHHBIX MalUMH
/ B.C.bocow, O.B.BepHsieB, W.N.CmupHoB, E.[.Cyntan-LUlax / lMoa pea.
E.C.Bocoro. — M.: MawwuHocTpoerue, 1978. — 567 c.

95. TpaKTopbl, CENbCKOXO3SIMCTBEHHbIE MallMHbI U opyausi. Cepus
«COCTOsIHME M MYTW pa3BUTUS TEXHUKKN AJIi HOBbIX TEXHONOMMI BO3AENbIBA-
Hua». T.5. / Moa pea. WM. MaHoa / AH CCCP. BUHUTWU. UTormn Haykm m
TexHukun. — M., 1990. — 158 c.

96. CmexyHoB E.A. MOTO4YHbIE NIMHUM B NMPOW3BOACTBE CEJSILCKOXO-
391ICTBEHHON NpoayKumu: y4eb. nocobue. PoctoB H/[: U3aaTensckuin LeHTp
OrTy. 2008. - 123 c.

97. TexHonorns MaluMHOCTpoeHus: yy4ebHuk ans By3oB. T.1. Oc-
HOBbl TEXHOMOTMWM  MaLWMHOCTpoeHus; T.2. [pou3BOACTBO MawwH [/
B.M.Bypues, A.C.BacunbeB, A.M.Janbckuii u ap. — M.: Usa-so MITY, 2001.
- 563 c.

98. TexHOMOrM4YHOCTb KOHCTPYKUMWM  U3AENMs:  CNpaBOYHMK  /
0.4.Amupos, T.K.Andeposa, M.H.BonkoB u ap. — M.: MalwuMHOCTpOeHMe,
1990. - 768 c.

99. Tkaués B.A. MeTodbl NOBbIWEHUS AONTOBEYHOCTU CEJILCKOXO-
359MCTBEHHbIX MalWH (3KCMEPUMEHT, NpaKTMKa, pekoMeHaaumn) — M., 1993.
-211c

328



100.MapkuH HO.M. KombaltHoBasi ybopka BMHOrpaZa TEXHUYECKMX
COpPTOB: UCCNEA0BAHUS, TEOPUS, KOHCTPYKLUUK, MpaKTuka. — HoBouYepKacck:
M3paTensctBo «HOK», 2005 — 448 c.

101.®epopeHko B.®., NronbtanuH B..A. TeHaeHunu pa3sutus 3ep-
HOy60pOYHbIX KOMbalHOB // TexHuka u obopynoBaHue ans cena. — 2004. -
N°1.- C.9-14.

102.Xalnuc T.A. u ap. JIbHOy6opoYHble MaluHbI. - M.: MaluHo-
CTpoeHune, 1985. — 192 c.

103. XBoctoB B.A., Peittapg 3.C. MawwuHbl Anst y6opku KOpHENSo-
[I0B 1 nyKa (Teopus, KOHCTPYKUuS, pacyeT). - M., 1995. — 391 c.

104. Xo3seB WN.A. OCHOBbl NMPOEKTMPOBaHWS MalUWH W annapaTos
MWLLIEBbLIX NPOU3BOACTB: y4eb. nocobue. — PocToB H/[: M3paTensckui LeHTp
ArTy, 1996. - 189 c.

105. XomeHko M.C. MexaHu3auus MoceBa 3€PHOBbIX KyNbTyp W
TpaB: crnpaBoyHUK. — Kues: Ypoxai, 1989. — 168 c.

106. YucrskoB A. [. TporHo3upoBaHUe CTPYKTYpPbl CENbCKOXO035iA-
CTBEHHbIX MalWH. — PoctoB H/[: W3paTtenbckuit ueHTp ArTY, 2003. -195 c.

107. Yucrakos W.4., AkoBeHko U.[O. MOUCK MHXEHEPHBIX PELLEHWIA:
pekoMeHgaumn. - PoctoB H/[: UMK u MK MuHTpakTopocenbxo3malua, 1990
-53 c

108. Yucrakos A.[., Ynctsakos U.[. MNporHo3mMpoBaHWe napamMeTpos
TexHosnornyeckoro obopyaoBaHus: yyeb. nocobue. - Poctos H/[, 2003. —
110 c.

109. Yucrakos A.[., Mponpak H.W. OpraHusaums akcniyataumu
CeNIbCKOXO35IMCTBEHHON TEXHUKM: yyeb. nocobue. - PoctoB H/O: U3patenb-
ckui ueHTp ArTY, 2001. - 72 c.

110. XapbkoBckuit B.U. O6ocHOBaHME M pacyéT paboumx opraHoB
noysoobpabaTbiBatomx MawmH. —PoctoB H/: PUATM, 1995. — 101 c.

111. UlaTyHoBCKMI .M. TE€XHONOrMYHOCTb KOHCTPYKUMM U 3KOHO-
Muyeckas 3PheKTUBHOCTb CEMbCKOXO3MCTBEHHBIX MalUMH. - M.: MalumHo-
CTpoeHue, 1962. — 444 c.

112, WwvwknH WU.B., CraHsiknuH B.M. KeanumeTpus v ynpasneHve
KayecteoM. — M.: M3a-Bo B3MK, 1992. — 255 c.

113. Wutunos KB n ap. Kykypy3oybopoyHbie MaliuHbL. 2-€ u3g. -
M.: MawwuHocTpoeHue, 1981. — 223 c.

114. Wnyp I., Kpayse @.J1. ABTOMaTU3MpOBaHHOE MPOEKTUPOBaHWE
B MawmHocTpoeHuu: MNep ¢ HeMm. / Mog pea. 10.M. ConomeHuesa, B.M. Au-
AeHKo. — M.: MawwHocTpoeHue, 1988. — 648 c.

329



115. ActBauaTtypoB A.E. Obwwas akonorus ans TEXHUHECKMX BY30B.
— Poctos H/: MOP®O PIY, 2004. — 211 c.

330



ITPUAOXKEHHSA

331



. . MPUTOXXEHWE 1
TUTYNIbHbIN JIUCT HA KYPCOBOU (QUMJIOMHbIN) NPOEKT
dopMa TUTYNIbHOIO NNCTa KypcoBoro npoekTa (paboThl)

MUHWUCTEPCTBO OBPA30BAHWSA U HAYKW POCCUINCKOW ®ELEPALIAN

®EAEPAJTIbHOE MOCYAAPCTBEHHOE BIODXETHOE OBPA30BATEJ/IbHOE
YYPEXXAEHWE BbICLLErO MPO®ECCMOHAJIBHOI O OBPA3OBAHMSA
«[JOHCKOW rOCYAAPCTBEHHbIV TEXHUYECKNA YHUBEPCUTET»

arTy)
Kadenpa
YTBEPXJAIO
3aB. kadepapoii
« » 20_r.

NMOACHUTEJIbHASA 3ANMUCKA

K kypcoBoMmy npoekTy (pabote) no

(HaMeHoBaHWE yJ4eBHOM AVCLMMIWHBI)

Ha TeMy:

ABTOp NpoekTa (paboThl)

CneuunanbHOCTb

O603HauyeHne KypcoBoro npoekTa (paboTbl) pynna

PykoBoauTenb npoekTa

(noanuce) .M. 0.

MpoexT (paboTa) 3awmleH (a)

(nata) (ouenka)
YneHbl KOMUCCUK
(noAnnce) O. M 0.
(noanwuce) ®. 1. 0.
(noanuce) ®. 1. 0.

r.PoctoB-Ha-[loHy 20_
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dopMa TUTYNBHOIO NUCTa AMMIOMHOrO npoekTa (paboTbl)

MUHWUCTEPCTBO OBPA30BAHWSA U HAYKW POCCUIMCKOI ®ELEPALIAN

®EAEPAJTIbHOE NOCYAAPCTBEHHOE BIODXETHOE OBPA30OBATEJ/IbHOE
YYPEXXAEHWE BbICLLErO NMPO®ECCMOHAJIBHOI O OBPA3OBAHMSA
«[JOHCKOW rOCYAAPCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»

(arTy)
Kadenpa
YTBEPXJAIO
3aB. kadepapoii
« » 20_r.

NMOACHUTEJNIbHAA 3ANMUCKA
K AUNIOMHOMY MPOEKTY Ha TeMy:

ABTOp AMMNJIOMHOIO NPOEKTa ( —
0O603HayeHre AUNIOMHOMO NpoeKkTa Mpynna
CneuunanbHOCTb
PykoBoAMTENb NPOeKTa (
B0

KoHCynbTaHTbl N0 pasgenam:
SKOHOMMYECKOe 060CHOBaHUe ( —
Be3onacHOCTb XW3HeaesATeNnbHOCTH ( —
HopMokoHTpone

P ponep ( B0

r.PoctoB-Ha-[oHy 20_
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. . MPUJTOXXEHUE 2
3AAAHUE HA KYCOBOU (AUNJIOMHbIN) NPOEKT

®opmMa 3a4aHus Ha ZAVMNIOMHBIN MPOEKT

MUHWUCTEPCTBO OBPA30BAHWSA U HAYKW POCCUINCKOI ®ELEPALIMN

®EAEPAJTIbHOE MOCYAAPCTBEHHOE BIODXETHOE OBPA3OBATEJ/IbHOE
YYPEXXAEHME BbICLLETO NMPO®ECCNOHAJIBHOI O OEPA3OBAHNA
«[JOHCKOW rOCYAAPCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»

(army)
QakynbTeT
Kadenpa
YTBEPXXAAIO
3aB. kaceapol
« » 20_r.
3AOAHUE
Ha AVNSIOMHbIA NPOEKT
CTyneHT. Koa Mpynna
1. Tema
yTBEpXAeHa Npukasom no yHusepcutety N2 oT.
2. Cpok npencTasfieHnst NpoeKTa K 3almre «___ » 20_r.

3. UcxoaHble aaHHble ans NPOEKTUPOBAaHNA

4.Coaep>xaHune NosiCHATENIbHOM 3anncku
4.1. BBenenue

4.2. Pa3pnenbl No OCHOBHOWN TeMe
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MpogonmxeHve npwn.2

4.3. Opyrue pasgensi

5. MNepeueHb rpacdmyeckoro Matepunana

6. [laTa Bblgauu 3agaHus

PykoBoautenb npoekTa (paboThbl)

noanucb, OATA , ®.1.0.

KOHCYJ'IbTaHTbI Nno pasaenam:
1. OpraHM3aL|,MOHHO-3KOHOMW-|eCKaF| 4acCTb,

noanucb, AATA, ®.1.0.

2. IKONOrn4yHOCTL U 6e30MacHOCTb NpoeKkTa
noanncb, JATA , ®.1.0.

3apaHuve NPUHAN K UCNOTHEHUIO

noanncb, AATA

MNpumeyanwue:
1.3apaHue npunaraeTca U NpeacTaBseTcs B aTTeCTaUMOHHYHO KO-
MUCCUIO NO NPUEMY 3aLUMTbI BbINMYCKHbIX KBanMbUKaLMOHHBIX paboT.
2.KpoMe 3afaHusi, CTYAEHT AO/MKEH MoJyuuTb OT PYKOBOAUTENS
KaneHaapHbIli rpaduk paboTbl HaZ MPOEKTOM Ha BECb NEepuof NpPOeKTUpo-
BaHus.
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®opmMa 3arnaBHoro nucra NOSICHUTENBHON 3aMUCKK

MpoaonmxeHve npwn.2

A

3arnaBHbII JIUCT HOSACHUTEILHOMN 3alIUCKU
(1a vem pasmerniaror "COJJEP)KAHUE")

185

5

23

v

A4

Naagm

Odoztareriue dowymema

e N | lfbnudona | Bavute N | U Noan | Mbn udana

Hauve+osaHue rpoexma

HaunveHosaHue GoKyMeHTa
(coenacHo Kody)

Jlum.

Jlucm.

Jlucmos

20
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MpoaonmxeHve npwn.2

®opMa 3aaaHNs HA KypCOBOW MPOEKT

MUHWUCTEPCTBO OBPA30BAHWSA U HAYKW POCCUINCKOI ®ELEPALIMN

®EAEPAJTIbHOE NOCYAAPCTBEHHOE BIODXETHOE OBPA3OBATEJ/IbHOE
YYPEXXAEHWE BbICLLErO NMPO®ECCUOHAJIBHOI O OEPA30BAHNA
«[JOHCKOW rOCYAAPCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»

(army)
Kadenpa
YTBEPXJAIO
3aB. kaceapol
«__» 20_r.
3AA0AHME
Ha KypcoBoli npoekT (paboty)

CTyneHT. Koa Mpynna
Tema
Cpok npeacraeneHuns npoekta (paboTbl) K 3awmre «__ » 20_

r.
MUcxoaHble gaHHble ans NPOEKTUPOBAHUA (Haquoro MCCJ'Ie,CI,OBaHVIﬂ)

1. CopepxxaHme NosiCHATENLHOM 3amnmcku KypcoBoro npoekTta (paboTbt)

2. MNepeueHb rpadmyeckoro MaTepuana:

PykoBoautenb npoekTa (paboThbl)

MOANVICh, AATA (PAMUNNS, HULIMASTBI)

3apaHuve NPUHAN K UCNOTHEHUIO

noanucb, OATA
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MpoaonmxeHve npwn.2
dopMa nocneayoLLmx IMCTOB NOSICHUTENBLHOWN 3anmncKu

[Nocnemyromme TUCThI TOSICHUTEIBHOM 3aITUCKU

185

A

10 23 15 10 110 10

A 4
A

A
A4
A

Obos3HayeHue OoKymeHma

Jluem

U Nmn | fbnudama | Bavuds N | Ue NoGT | [bdn udanma

(BoaraHeHLe OxyneHna =

Jiem] Noogm o1 [hra 0
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MpoaonmxeHve npwn.2
®opma BeAOMOCTU AMUMNSIOMHOMO NPOeKTa

[Tpumeua-
HHUE

O06o3HaucHHE HaunmenoBanue

N
CTPOKH
®dopmar
Ko
JlucroB
N k3

3arjaaBHbIi JTUCT

"BenoMoCTH TUITIOMHOTO IIpoeKkTa”

XXXX. XXXXXX. XXX Al

Wam | Jluem | N dokym | Modn. | Jama

W Nmin | lbhudona | Bauts N | We N6 | [bat udana

Paspab. HaumeHosaHue Jum. | Jluem | Jlucmos
lpos. npoekma | |
T
H. Kormp. Bedomocmb Kached aﬂ y
F) P
Yme. UrIOMHO20 MPoeKma
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OKOHYaHue npun.2

W Nmodn | [bonudoma | Baav e N | Wi NOGT | (601 udana

sl 8 o
2 g O603HaYeHUE HaumeHoBanue = o| ¢| Ipumesa-
Z 2l & g3 2 HUE
5| & = Z
Iocnemyromyit mct
”Be n
JIOMOCTH JIMILIOM HOTO IPOEKTA
nucm
XXX XXX
Wsm_| Jlucm | N doxym | Hodn. | Jlama ’ XXX AT 2
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MPUNOXEHNUE 3
OCHOBHASA XAPAKTEPUCTUKA
NnPUPOAHO-KIIMMATUYECKUX 30H

3oHa 1. CeBepo-3anagHblii paiioH Poccuiickoi chepepauunmn

Tepputopus - ApxaHrenbckasi, Bonoroackas, JleHnHrpaackas, Myp-
MaHckas, Hosropoackas, MNckosckas obnactu, pecnybnvkun Kapenus n Komu.

Knumatuyeckne 0CO6EHHOCTH. 30Ha OTNIMYAETCS YMEPEHHBIMU 3U-
MaMM, 3aTSHKHLIMU BECHOM W OCEHBIO U MOBbILLIEHHBIM KOIMYECTBOM OCaZIKOB.
B cpenHem 3a rog Bbinagaet oT 500 MM Ha ceBepe o 700 MM OcagkoB Ha
tore. Nogosoe ucnaperve snarn 200-450 MM, 4YTO B COYETAHMM C MOBbILIEH-
HbIM KOMMYECTBOM 0CaAKOB NMPUBOAMUT K U36bITOYHOMY YBAXXHEHMIO.

Cymma TemnepaTtyp 6osblie 10° OTHOCUTENbHO 3eMeaenbyYeckux
TeppuTopuii konebnetca ot 1600 go 2100°. beaMopo3HbIi nepuoa AnuTcs
65-140 gHei. Havyano noneBbix pa6or 25.04.-11.05., okoHyaHue 25.09-
11.10. KoacdumumeHT yBnaxHeHnus 1,33. bk" = 47-107.

lloyspl. B 30He npeobnafjaloT nOA30AWUCTbIE W AEPHOBO-
NoA30/UCTbIE MOYBbI PA3/IMYHOrO MEXaHWYecKoro coctaea, 6eaHble nuTa-
TenbHbIMU BewecTBaMu. OCylLeHHble MOYBbI COCTaBNsAOT 16,2%; nepeys-
NaxkHeHHble - 11,5; cynecyaHble - 32,9% nnowaan nawHu. 3HadyuTesbHas
YacTb MOYB HY>XAAETCH B U3BECTKOBAHWUW.

Xapakrepuctuka nosnevi v ycnoBui pabotsl MaiumH. OCO6EHHOCTb
30Hbl - CWIbHAsS 3aCOPEHHOCTL MOYB KaMHSIMU. Takue MouYBbl B XO35MCTBaxX
Hepeako 3aHuMatoT 60-70% obLuen nnowaan cenbCKOX03sMCTBEHHBIX Yro-
avin. nvHa roHoB MeHee 150 M coctasnsiet 13, 150-300 M - 42,9, 300-400
M - 22,2%. CpefiHuii paanyC BHYTPUCMEHHBIX Nepee3noB 3 KM. BonbLUMHCT-
BO M/owaziei nalwHM — y4acTku pa3mMepoM A0 3 ra. Mnowaam nawHu ¢ yk-
NoHoM 2-5° coctasnstot 19,5%, a 5-10° u Boiwe - 5,6%. YaensHoe conpo-
TMBNEeHne noussl B cpeaHem (0,46-0,49)x 10" MIMa. BeposTHOCTb KOHAULIN-
OHHOW BNaXkHoCTK 3epHa 0,1.

30Ha 2. LleHTpanbHbiii paiioH Poccuiickoii chenepaumm

Mopa3oHa 2,

Tepputopusi - bpsiHckas (KpoMe HOXXHOM YacTu), Bnagumupckasi,
MBaHoBckasn, Kanyxckas, Koctpomckasi, Mockosckas, Opnosckasi (Kpome
Or0-BOCTOMHOM YacTu), PsizaHckasi (Kpome toro-3amnagHol yactu), CMonex-
ckas, Tynbckas (KpoMe HoXXHOM YacTu) u pocnaeckast 06nactu.

Kmumatuqeckne ocobeHHocTy. CpegHerofoBoe KOMYECTBO OcCaj-
koB 400-600 MM, B oTaenbHble rogsl 700-900 MM. F'ogoBoe ucnapeHve Bnaru

* BK - KAMMaTUYecKuii NHAOEKC 6uonormyeckomn NpoaAyKTUBHOCTU B 6annax oTHoCu-
TENbHO cpe,quVl NPOAYKTUBHOCTU NO CTpPaHeE.

341



300-500 mm. Cymma Temnepatyp 6onbwe 10° konebnetcs ot 1775 po
2225°. KoadduumeHT yBnaxHeHus 1,16-1,33.

Bk=98...125. beamMopo3HbIn nepuog anutcs 110-160 aHen. Hayano
nonesbix pabot 20.04-02.05, okoHuaHme 30.09-1 0.10.

lloyBbl. 3HAUUTENBHYIO YacTb COCTaBAAKOT AEPHOBO-MOA30UCTbIE
nouyBbl. MecTamm pacnpoCTpaHeHbl Cepble JIeCHble MOYBbl U YEPHO3EMbI.
CpenHe- 1 TSHXKENOCYrNIMHUCTBIE NMOYBbLI MEepecekaloT TEPPUTOPUIO 30HbI MO-
JIOCON C toro-3anafla Ha ceBepo-BOCTOK. CynecyaHble U NErkoCyrMHUCTbIE
MOYBbl PacrnosioXeHbl B CEBEPO-3aMaZiHOM U 1Or0-BOCTOMHOM YacTsiX 30HbI.
Mnowaab cynecyaHbix nous 16,7% nnowaan nawHu. Mousbl 6eaHbl NuTa-
TeNbHbIMM BELLECTBaMK, 3HAUUTENbHAs MX YacCTb HYXAAETCS B M3BECTKOBa-
HUU.

Xapakrepuctuka ronevi u ycroBusi paboTs! MalimH. CpeaHss AnvHa
roHos 400-800 M, 28% nnowazei 3aHMMAlOT y4acTKM pasMepoM Ao 3 ra,
25% — p0 3-8 n 25% ot 9 g0 33 ra. CpeaHuii paanyc BHYTPUCMEHHBIX
nepeesgos 2000 ™. YpgenbHoe COMpPOTWMB/IEHWE TMOYBbI B  CPedHEM
0,53x10! MrMa. BepoATHOCTb KOHAMLIMOHHONM BNAKHOCTW 3epHa Npw
ybopke 0,21.

Mopa3soHa 2,

Tepputopus - TBepckasi 0bnacTb.

B oTnMume OT Noa3oHbl 2; TeppuTopms 061acTu CUNbHO 3acopeHa
KaMHaMK. CynecyaHble nousbl coctasnsioT 30,5% nnowaan nawHu, cnabo-
KaMeHWCTble no4Bbl 14,9, cpegHe- N CUnNbHOKaMeHucTble - 9%, AnnHa roHOB
B cpeaHeM 300 M, npeobnagaloT yyacTku nnowaabio Ao 3 ra. Ycnosus Ta-
Kue e, Kak B 30He 2;. Cymma TeMmnepatyp 6onbiue 10° pasHa 1850-2000°.
KoapdumumeHT yBnaxHenus 1,33. bk=102.

Mopa3soHa 2

Tepputopuss - bpsaHckas (toxHast 4dactb), Opnosckas (toro-
BOCTOYHas 4acTb), PssaHckas (toro-3anagHast yacTb) v Tynbckas (toxHas
yacTb) obnacTtu.

YcnoBus Takue e, Kak B 30He 4. B Tynbckoi 061acT HECKONBKO
MeHbLUE ANMHA rOHOB W pa3Mepbl ydacTkos (3,1-25 ra). Cymma Temnepatyp
6onblie 10° konebnetcs ot 2225 po 2275° . beamMopo3HbIM Nepuoa AnuTcs
130-150 pHeii. KoacbduumeHT yBnaxHeHus 1,16. bk=120.
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3oHa 3. Bonro-BsaTckuii paiioH

Teppuropus - TopbkoBckasi U KupoBckas obnactu, Mapuiickasi,
MoppaoBckas 1 YyBalluckas aBTOHOMHble pecny6nKu.

Knumatuyeckoe ocobeHHocTy. CpegHeroaoBoe KOIMYeCTBO OcCaj-
koB 450-700 MM, B oTaenbHble rogsl 750-950 MM. F'ogoBoe ucnapeHve Bnaru
250-500 mM. Cymma Temnepatyp 6onblwe 10° konebnetca ot 1775 po
2275°. be3amoposHbi nepuoa anutcst 105-135 gHeld. Hauyano nonesbix pa-
6ot 25.04-05.05, okoHuaHue 30.09.-05.10. KoadduumneHT yBnaxHeHus
0,93-1,22. Bk = 95-109.

[TouBbl. AHaNOrM4YHLl NoyBam 30Hbl 2. lnowaap cynecyaHbix Novs
12,1%.

Xapakrepuctuka rosnevi n ycraoBusi paboTs! MalimH. CpeaHss AnvHa
roHos 600-1000 M, pa3mepbl NoMEBbIX YHaCTKOB NPUMEPHO TaKWe Xe, KaK B
30He 2. CpeaHuid paauyc BHYTPUCMEHHbIX nepeesgos 1500-2000 M. Yaenb-
HOe COnpOTMBIIeHME NouBbl B cpeaHeM 0,47x10™ MMMa. BeposiTHOCTb KOHAM-
LIMOHHOM BNIXXHOCTM 3epHa npwu ybopke 0,11.

3oHa 4. LleHTpanbHo-YepHo3eMHbIi paiioH PO

Tepputopus - benropoackasi, BopoHexckas, Kypckas, Jluneukas,
TamboBckas obnacTtu.

Knumatudeckne ocobeHHocTH. KnuMat 30Hbl YMEPEHHO KOHTUHEH-
TanbHbIA. OTAMUUTENbHbIE OCOGEHHOCTM €ro — obluasi HeyCTOMUMBOCTb,
6onblume konebaHus TemnepaTypbl, HEAOCTaTOYHOCTb YBMAXHEHWS, HEPaB-
HOMEPHOE M YacTo HeBGNaronpusTHOE B CENTbCKOXO3SUCTBEHHOM OTHOLIEHUM
pacnpegeneHvie ocagkos. KOHTUMHEHTaNbHOCTb KMMaTa HapacTaeT ¢ 3anaja
Ha BOCTOK. [00BOe KONMYecTBO ocagkoB konebnercs ot 500 (cesepo-
3anagHas YacTtb) Ao 450 MM (toro-BocTouHas 4acTb). Hanbonbluee konuue-
CTBO OCaJKOB BbinagaeT B MioHe-uione. Mogosoe vcnapenune snarn 480-600
MM. Cymma Temnepatyp 6onblie 10° konebnercs ot 2250 go 2725°. be3amo-
po3Hblii nepuog 140-165 aHei. Hayano nonesbix pabot 10-15.04, okoHYa-
Hue 15-25.10. KoadbdmumeHT yBnaxxHeHus B cpegHeM konebnercs ot
0,69 o 1,16. bk=114-125.

lloyBbl. MoLUHble, OBbIKHOBEHHbIE W BbIWENOYEHHBIE YEPHO3EMbI,
3aHuMMatoT 70% TeppuTOpUM 30HbI. B ceBepo-3anagHoi YacTu 30Hbl, a Tak-
XKe Mo JONMHAaM pek BCTPEeYaloTCs AepHOBO-MOA30/IMCTbIE U CMbITbIE MOYBbI.

Xapakrepuctuka ronevi v ycioBuii pabotsl malimH. LleHTpanbHo-
UepHO3eMHbIN paiioH BKIOYAET [ABE NPUPOAHbIE 30HbI — NECOCTEMHYIO U
CTenHyto. JlecocTenHast 30Ha 3aHWMaET HaMOOMbLUYIO TEPPUTOPUIO, CTemnHas
KpalHUIA 10T M Hro-BOCTOK BOPOHEXCKOM M YacTb toro-Boctoka benropoa-
ckol obnactu. Penbed 30HbI pa3HoobpaseH. B TaMbBoBCKOM, B BOCTOYHOM
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nonosuHe Jiuneukon n BopoHexckoln obnacteli OH BbIPOBHEHHbIN, C abco-
MoTHbIMKM oTMeTKamn 160-180 M. UcknodeHne coctaensieT Kanayckasi Bo3-
BbILLEHHOCTb, pacyiieHeHHas oBparamu. MNpasobepexbe [JoHa, BkovaloLee
ocCTanbHble 0611aCTM YEpPHO3EMHOMO LIEHTPa, OTHOCMTCS Kk CpeaHepycckomn
BO3BbILLEHHOCTU U OT/IMHAETCS 3HAUMTENBHOW U3pEe3aHHOCTbI0 penbeda. B
toro-3anagHon yYactu Kypckoit u Benropoackoi obnacteit npeobnagaer ot-
HOCUTENBHO BLIPOBHEHHBIN penbed. CpeaHsis anvHa roHos 800-1000 M.
Okono 50% nnowaan 3aHMMaloT y4acTku pasmépom bonee 30 ra, 18% —
o 10 ra. 3HauuTenbHasi YacTb MOYB 30HbI MOABEPXKEHA BOAHON 3PO3nN.
YaenbHoe COnpoTUBAEHME MOYBbl B CpeaHeM cocTaensieT 0,55. 10 MMa.
BeposiTHOCTb KOHAMUMOHHOW BnaxkHoCTH 3epHa npu yoopke 0,66.

3oHa 5. NMoBomkckwii paiioH PO

Mop3oHa 5,

Tepputopus - HwxkHe-HoBropoackasi, MeH3eHckas, YnbsHOBCKas
obnactu, BawkopcTtaH (lecocTenHble paoHbl) 1 TaTapcTaH.

Knumatudeckne 0cobeHHOCTH. KnnMaT NOA30HbI XapakTepusyeTcs
He YCTOMUMBLIM U HEAOCTATOYHbIM yBRnaxHeHueM. CpefHeroaoBoe Konnde-
cTBO ocagkos 180-500 mM. Foposoe ucnapenune snarn 500-700 mm. Cymma
TemnepaTyp 6osnblue 10° paBHa 1725-2625°. Be3MOpO3HbIi Nepvoa AnnTcs
140...170 pHei. Hayano noneBbix paboT 20.04-21.05, OKOHYaHWe
11.10- 05.11. KoaddumumeHT yBnaxxHeHus 0,42-1,18. bk = 80-106.

[Toyusbi. B noA30He pacnpoCcTpaHeHbl YePHO3EeMbl Pa3/IMUYHbIX BUAOB,
KalTaHOBbIE, MOA30/IUCTbIE U Cepble JIeCHble MOYBbl. YacTb noys noasep-
»KEHa BOAHOMN 3p03UM 1 3aCOpeHa KaMHSIMU.

Xapakrepuctuka nosnesi u yciosmi pabotsl MalimH. Penbed nonein
BbIPOBHEHHbIN. CpeaHsist anuHa roHos 600-1000 M. B YnbsiHoBCKOM obnacTtu
AnvHa roHoBs npesbiwaeT 1000 M. Cebiwe 60% nnowaan 3aHMMaroT y4acTKu
pa3mepomM 6onee 30 ra, 12% - go 9 ra. YaenbHoe ConpoTUBNEHME MOYBLI B
cpeaHeM 0,53x10" MlMa. BeposiTHOCTb KOHAMLIMOHHOM B@XKHOCTM 3epHa
npv y6opke 0,63.

Moa3oHa 5;

Tepputopus - AcTpaxaHckasi, Bonrorpaackas, Capatosckas obnac-
Ti, BawkopcTaH (cTenHble paroHbl) U KanMblkus.

Knumatudeckne 0cobeHHOCTH. KnumaT noA30Hbl KOHTUHEHTanb-
HbI. CpeaHee rofoBoe KonmyecTso ocaakos 150-280 mMM. Mogosoe ucnape-
Hue Bnarn 600-800 mM. Cymma Temnepatyp 6onblue 10° paBHa 2500-3500°.
Be3MoposHbIn nepuog anutcs 150-180 aHeid. Hauyano nonesbix pabot 05-
21.04, okoH4yanme 25.10-11.11. KoadduumeHT ysnaxHeHus 0,20-0.62.
Bbk=29-107.
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loyBbl. B noa3oHe pacnpocTpaHeHbl KallTaHOBble MOYBbLI Pa3HOW
CTeneHn ConoHueBaTocTu. [nowaab MOBbILEHHO YMNIOTHEHHbIX MOYB
14,4%. B ceBepHON 4acTW BCTpPeEYaloTCsl YEepHO3EMbl Pa3nuUYHbIX BWAOB.
Cpean TeMHO- M CBET/IO-KALUTAHOBbIX MOYB COMOHLbI 3aHuMatoT 25% u 6o-
nee. TMouBbl NOA30HLI NOABEPXKEHbI BETPOBOW 3p03uK, a B psiie palioHOB
COBMECTHOW 3p03uK - BETPOBOW U BOAHOW.

Xapakrepuctuka nonevi u ycioBmi paboTtsl MalumH. Tepputopus
noA30Hbl MpeacTaBnsieT coboi cnabo BO3BbILEHHYHO PpaBHUHY. CpeaHsist
[AnvMHa roHoB npesbiwaeT 1000 m (B AcTpaxaHckoi obnactn 600-1000 ).
Okono 75% nnowaan 3aHMMaloT yyacTku pa3mepom 6onee 30 ra. Yyactku
MasbIx pa3mepoB (A0 10 ra) cocTaBNstoT MWL OKONO 7% nnowaan. Yaeno-
HOe COnpOTMBIIeHME NouBbl B cpeaHeM 0,54x10™ MMMa. BeposiTHOCTb KOHAM-
LIMOHHOM BNaXXHOCTM 3epHa npu ybopke 0,85.

3oHa 6. CeBepo-KaBka3ckuii paiioH PO

Mop3oHa 6,

Tepputopusi - cTenHble pavioHbl KpacHogapckoro u CTaBpononb-
cKoro kpaeB, PocTtoBckast obnactb, [arecraH, KabapanHo-bankapusi, Cesep-
Has Ocetusi, Nukepusi, HryweTus (CTenHble panoHbil).

Knumatudeckne 0cobeHHOCTH. KnumaT NOA30HbI XapakTepusyeTcs
HEYCTOWYMBBIM U HEAOCTAaTOYHLIM YBNAXHEHWEM CO CPeAHErofoBbIM KO-
YyecTBOM ocazkos B npeaenax 200-250 MM. B oTAenbHbIX YaCTSX 30HbI KONMK-
YecTBO rogosbix ocagkos gocturaer 350-600 MM. PacnpeneneHve ocagkos
no MecsilaM HepaBHOMEPHO: B NeTHee BpeMsi Bbinaaaet Ao 70% rozosoi
HopMmbl. FopgoBoe ncnapexune enarn 700-800 mm. Cymma TemnepaTtyp 6onblue
10° konebnerca B npepenax 3100-3550°. MpoaomkuTenbHOCTL 6e3Mopo3-
Horo nepuoza 180-200 aHelt. Hauano u KoHew nonesbix paboT cOBNagaloT C
JaTaMu nepexoaa CpeaHeCYTOYHbIX TemnepaTyp Bo3gyxa yepe3 5° (21.03-
11.04 n 01.11-11.11). B oTaenbHble roabl B 30He HabnoAalTCA CUMbHbIE
BOCTOYHbIE BETPbI, Bbi3blBaOLLME BECHOW ,,4epHbIe” NblbHbIE BypU, a B MO-
MEHT HanvBa 3epHa — cyxoBeun. KoadduumeHt ysBnaxHenus 0,31...0,89.
Bbk=65-164.

lToussbl. MNpeacTaBneHbl B OCHOBHOM YepHO3eMaMu, BCTpeYaloTcs
COJIOHLIOBbIE NOuYBLI. MoYBbI NOABEPXKEHBI BETPOBOM 3po3uu. Mnowaab opo-
WwaeMblix noys 9,7% nnowaan nawHW, nNaowaab NMOBbILEHHO YMIOTHEHHbIX
nous - 5,6%.

Xapakrepuctuka nosev u ycriosusi pabotsl MalumH. Penbed B npe-
[enax 30Hbl B OCHOBHOM BbIPOBHEHHbIN. CpefiHAs roHoB npe.blwaeTt 1000 M,
a B psfe palioHOB 30HbI A/IMHA roHOB cocTaBnseT 600-1000 M. Cebiwe 70%
nallHW COCTaBAAT yyacTku nnowaabto 6onee 30 ra. YaenHoe conpoTus-
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NeHne NouBkl B cpeaHeM pasHo 0,54x10™ MMa. BeposTHOCTb KOHAMLIMOH-
HOW BIaYKHOCTM 3epHa npwu y6opke 0,99.

Mop3soHa 6,

Tepputopusi - npearopHele panoHsl KpacHopapckoro u CraBpo-
nonbCKoro Kpaes, [arectaHa, KabapawHo-bankapun, CeBepHoit Ocetuu,
Nukepun, UHryweTtunm.

Kmumatuqeckne ocobeHHocTy. CpegHerofoBoe KOMYECTBO OcCaj-
koB 400-800 MM. Moposoe ucnapeHwe snarn 540-875 mm. Cymma Temnepa-
Typ 6onblue 10° konebnetca B npegenax 1200-3000°. MpoaomkuTensHOCTb
6e3Mopo3Horo nepvoaa 165-185 aHei. Hauano noneBbix pabot 25.03,
OKkoH4aHue 05.11.

[Toyusbl. To4Bbl B MOA30HE NPEACTaB/EHbI CEPbIMU NIECHBIMM, TNN-
HUCTBIMW W TEMHO-CYIIMHUCTBIMKU, JIyrOBO-60M0THBIMKM, COSIOHYaKaMu, rop-
HO- epHOBO-KapboHaTHbLIMM, FOPHO-NECHLIMW, FOPHBIMW YepHO3eMaMU 1 ap.
Mnowaab cpeaHe- 1 CUNbHOKaMEHUCTbIX Noys 18,2%.

XapakTepuctuka noneit n ycioBmi pabotsl MalumH. Penbed mspe-
3aHHbIN. BcTpevatoTcst 6ankv 1 oBparu, KoTopble nepecekatoT nons. Cpea-
HsAs anvHa roHos 400...600 M. YaenbHoe conpoTMBAEHME MOYBbl B CpeaHeM
paBHO 0,59x 10! MMa. BcTpeuatoTcs yuacTku, 3aCOPEHHbIE KaMHAMU.

3oHa 7. Ypanbckuit paiioH Poccum

Mop3oHa 7,

Tepputopus - Nepmckas n CeepanioBckast obnactu, Yamyptus.

Knumatudeckne 0cobeHHOCTH. KnumaT noA30Hbl KOHTUHEHTanb-
HbIl, rOA0BOE KONMYECTBO ocaakos 450-700 MM. of0BOE MCMApeHWe Bnaru
300-450 MM. BeceHHWi1 NepuUoA XapakTepU3yeTcs U3NULIHUM YBNAXXHEHWEM.
Cymma Temnepatyp 6onbiue 10° paBHa 1450-1950°. Be3MOpo3HbIN nepuoa
nnutcs 80-130 aHeld. Havano noneBbix paboT 28.04-21.05, okoHYaHue
11.09-05.10.

loyssl. B noa3oHe npeobnaaatoT AepHOBO-NOA30ANCTBIE NMOYBBI, MO
MeXaHNYeCcKOMy COCTaBy CyrnecyaHble, CyrfIMHUCTbIE, MUHUCTbIE C MaccuBa-
MU BONMOTHBIX M MOA30MCTO-3a60M04EHHbIX MOYB. [1oWaab cynecyaHbiX
noys 11,3%.

Xapakrepuctuka roseut u ycrosmii paboTsl MalumH. Penbed noazo-
Hbl pa3HoobpaseH. CpeaHsast anvHa roHoB konebnetcs ot 300 go 800 M.
Okono 22% nawHn CoCTaBnsAOT y4acTKM pa3MepoM MeHee 3 ra. YaenbHoe
conpoTuBneHne noysbl B cpeaHeM 0,52x101 MrMa. BeposiTHOCTb KOHAMLM-
OHHOW BRaXHOCTW 3epHa npu ybopke 0,11. KoadduuMeHT yBnaxHeHus
1,11-1,33. Bk=80-104.

Mopa3soHa 7,
Tepputopus - KypraHckasi, OpeHbyprckas, YensbuHckas obnacru.
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Knumatudeckne 0cobeHHOCTH. KnumaT noA30Hbl KOHTUHEHTanb-
HbIi. CpesiHerozioBoe konnyecTso ocaakos 300-500 MM. MofoBoe vcnapeHue
500-700 MM. 3uMbl ManOCHEXHbIE, JIETOM YacTo ObIBAIOT 3aCyXxu U CyXOBEMW.
Cymma TemnepaTyp 6onblue 10° paBHa 1775-2675°. be3Mopo3Hblii nepuoa
anntca 120-165 paHeilt. Hayano nonesbix pa6oT 05-21.04, OKoH4YaHwe
11.10-11.11. KoadduumeHT yBnaxHeHus 0,42-1,04. bk=76-94.

[ToyuBbl. OTNNYAKOTCSA BLICOKUM MJI0A0POAMEM U 3HAYUTENBHBLIM CO-
[lepXkaHneM pacTBOpuMbIX coneid. MpeobnaaaoT O6bIKHOBEHHBIE U HOXKHbIE
YepHO3eMbl, M0 MEXaHNYECKOMY COCTaBy IIMHUCTbIE U CYIIMHUCTLIE. BeTpe-
YaKOTCA COJSIOHUEBaTble MoyBbl. 0Wwaab NOBbIWEHHO YM/IOTHEHHBLIX MOYB
8,9%.

Xapakrepuctuka rosnei n yciosmii pabotsl malumH. Penbed B oC-
HOBHOM BbIPOBHEHHbIN. CpeaHsisi anvHa roHoB 1000...1200 M. Okono 70%
naowaan 3aHMMaloT y4acTkum pasmepoM 6onee 30 ra. YaenbHoe conpoTuB-
nenue nousbl 0,55x10™ MrMa. BeposTHOCTb KOHAMLIMOHHON BI@XKHOCTU 3ep-
Ha npw ybopke 0,65.

3oHa 8. 3anagHo-Cnbupckuii paiioH PO

Mop3oHa 8,

Tepputopusi - KemepoBckas, HoBocmbupckas (ceBepHast 1 3anag-
Hasl yacTtn), OMckas (ceBepHas 4acTb), ToMckas, TioMeHckas obnactu.

Knumatudeckne 0cobeHHOCTH. KnumaT noA30Hbl KOHTUHEHTanb-
HbIli. F0a0BOE KOMMYECTBO ocaakoB 450-700 MM. MogoBoe MCMapeHue Braru
paBHo 300-450 MM. CymMa TemnepaTyp 6osblie 10° konebnetcs ot 900 ao
2025°. be3amopo3HsbIlii nepuoa anutcs 90-120 aHelt. Havano nonesbix pabot
28.04-21.05, okoH4yaHue 11 .09-01 .10.

lloysel. B nop3oHe npeobnagaloT AepHOBO-NOA30/MNCTLIE MOYBbI.
Mo MexaHW4ecKkoMy COCTaBy PacrpoCTpaHeHbl CyrnecyaHble, CYrfIMHUCTbIE U
FMWHUCTBIE MOYBbI C MaccuBaMu BGONMOTHLIX M NOA30AMCTO-3a60M104EHHbIX
nouyB. B psine pailoOHOB UMEIOTCS CONOHYAKOBBIE MOYBbI.

Xapakrepuctuka rosev u ycrnosmi pabotel MalwmH. Penbed 30HbI
pa3HoobpasHbiin. CpeaHsis anvHa roHos 300-600 M. OKOMO MOJSIOBMHBI Nalu-
HW COCTaBASAOT y4acTKM niowazbo ot 3 Ao 30 ra, okono 22% - MeHee 3 ra.
YaenbHoe conpoTueneHue noyssl 0,59x 10t MMa. BepoAaTHOCTb KOHAULIMOH-
HOW BNAXHOCTU 3epHa npu ybopke 0,11. KoacbduuMeHT yBnaxHeHus
0,90-1,33. Bk=50-94.

Mopa3soHa 8,

Tepputopus - AnTaiickuii kpall, HoBocubupckas (KpomMe ceBepHoW
1 3anagHou YacTteit), OMckas (KpoMe ceBepHOI YacTu) obnactu.

Knumatuqeckmue ocobeHHOCcTH. KnuMaT NoA30HbI KOHTUHEHTabHbIN
C HeyCTOMYMBbLIM yBNaXHeHWeM. 3a roa BbinazgaeT B cpeaHeM 300-500 mMm
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ocagkos, npuyeM ¢ Mas no asryct 200-300 mM. Moa3oHa xapakTepusyeTtcs
BbICOKOM ucrnapsieMocTbto (400-500 MM), UTO CTaBUT ee B psif 3aCyLLIMBbIX
pafioHOB, B KOTOPbIX HEOHXOAWMMbI MEpOMpUSTUS MO HAKOMIEHWIO Bharu.
BeceHHve nepuoabl MHOrAa CUNBbHO 3acyLUIMBbLIE, OCEHHME - BRaXHble. bes-
MOpO3HbIi nepuoa anutcs 90-130 aHeld. Hauano noneBbix pabot 01-05.05,
OKOH4YaHue 21.09-01.10. Cymma TemnepaTtyp Boiwe 100 konebnercs ot 1800
[0 2350°. KoachduumeHT yBnaxxHeHust paseH 0,42-0,93. bk=71-106.

llousel. Mo cocTaBy MO4YB NoOA30Ha pa3HoobpasHa. Bcrpeuvatotcs
COMOHLIOBbIE NMOYBbLI B KOMMNJIEKCe € YepHo3emamu. Y O6u u UpTeiwa npeob-
NapaloT 06bIKHOBEHHbIE YepHOo3eMbl. LLIMPOKO pacnpocTpaHeHbl FIMHUCTLIE U
TSKENOrIMHUCTbIE MOYBbI, @ TAKKE BblLUE/IOYEHHbIE 0CONOAeNble YepHo3e-
Mbl. B MOA30HE CyLlecTBYET ONAacHOCTL BETPOBOW 3po3uu.

Xapakrepuctuka rosnevi v ycioBmii pabotsl MalumH. Penbed yactu
paiioHoB AnTaiickoro kpasi (FopHo-AnTalickasi aBTOHOMHasi 06nacTb) - rop-
Hbl. MoA30Ha OTNIMYAETCs AOBOJSIbHO KPYMHLIMW pa3Mepamu MOMeBbIX y4ya-
CTKOB (0KONO 76% - nnowaabto cebiwe 30 ra) . CpeaHss 4MHA rOHOB B
ocHoBHOM 1000 M u 6onee. YaenbHoe compoTuerieHne nousbl 0,57x107!
MMa. BeposiTHOCTb KOHAMLIMOHHOM BIAXXHOCTM 3epHa npu ybopke 0,55.

3oHa 9. BoctouHO-Cubupckuii paiioH PO

Mop3oHa 9,

Teppuropus - KpacHosIpckuin Kpai, YuTuHckas obnactb, bypstus un
TyBuHCKas pecnybnvika.

Knumatuqdeckue 0cobeHHOCTH. KnMMaT 30Hbl - KOHTUMHEHTAsbHbIN.
CpenHerozioBoe konmyecTBo ocagkoB 250-700 mMm (B necocTenHon vactu
300-400 MM, B noaTaexHou 450-700 mM). FomoBoe wcnapeHwe Bnaru
300-450 MM. Cymma Temnepatyp 6onblue 10° pasHa 200-1900°. Be3mopos-
HbI nepuog anutcs 60-108 aHei. Hauano noneBbix pa6ot 28.04-25.05,
okoHyaHue 10.09-05.10.

lloysel. B 30He npeobnapatoT AepHOBO-MOA30SIMCTbIE MOYBbLI, MO
MeXaHW4YecKoMy COCTaBy cyrnecdaHble - 13,6%, CYyrMUHUCTbIE U TIMHUCTBIE C
MaccrBaMm 60M10THBIX U NMOA30MCTO-3a60104EHHBIX NMOYB.

Xapakrepuctuka rosev u ycrnosmi pabotel MalwmH. Penbed 30HbI
pa3HoobpaseH. CpegHsas anvHa roHoB 600-1000 M. OKOI0 NOMOBMHBI MALLHK
COCTaBNAT ydacTkun pasmepoM 3-30 ra, okono 22% - MeHee 3 ra. YaenbHoe
conpoTusneHune noussl 0,56x10™" MMa. BeposTHOCTb KOHAULIMOHHOI BriaX-
HOCTM 3epHa npu ybopke 0,11. KoadduumeHt ysnaxHenus 0,60-1,33.
Bbk=11-85.

Moa3oHa 9,
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Tepputopus - pkyTckasi obnacTb.

B oTnnuve oT noa3oHbl 9; MONs 34eCb MMEKOT MENKOKOHTYPHbIE
yyacTku, penbed XonMUCTbIM. BeaMoposHbIi nepuoa anutca 60-85 AHel.
Cymma TeMnepatyp 6onble 10° paBHa 1100-1500° KoadduUMeHT yBax-
Henna 0,71-1,20. Bk 60-79. YpenbHoe conpoTusneHne noysbl 0,68x107!
MMa.

MpupoaHble YCIOBUS HE NO3BONSIOT MPUMEHSTH LUIMPOKO3aXBaTHYIO
TexHuky (bonee 6 m).

3oHa 10. [lanbHEBOCTOUHbII paiioH PO

Mop3soHa 104

Teppuropns - AMypckasi obnacTtb, lMpuMopckuii 1 XabapoBCKuit
Kpasi.

Knumatnyeckne  0COBEHHOCTH. Knumat KOHTUHEHTaNbHO-
MYCCOHHBIA C MaJIOCHEXXHOW CyXOM 3UMOW M BNaXHbIM NeToM. [oaoBoe Ko-
nmyectBOo ocagkoB paBHO 400-700 mMM. OcobeHHO 60nbLIOE KONMYECTBO
0CafKOB BbINAAAET B nepwoa ybopku ypoxas. McnapsiemocTb 3a rog 425-
520 MM. Cymma Temnepatyp 6onblue 10° paBHa 1600-2500°. Be3MOpPO3HBIi
nepvoa anutcsa 74-110 aHeir. Hayano noneebix paboT 10-20.04, oKOHYaHWe
25.09-10.10.

[TouBskl. B noA30He pacnpocTpaHeHbl MOYBbl AEPHOBO-NOA30NUCTbIE,
Nno MeXaHW4YeCcKOMy COCTaBYy CpefHue U THKENOCYMIMHUCTBIE, CKIIOHHbIE K
3an/bIBaHNIO N CUNBbHOMY YMJIOTHEHWUIO, OCOBEHHO MpW BbiNageHWn 60sbLLIO-
ro KonuyecTBa ocagkos. MNnowaab ocyweHHbiX noys 11,2% nnowaan naw-
HW, NepeyBnaXKHeHHbIX - 21,3, 3abonoueHHbIX nous - 5,3%.

XapakTepuctvka roseit u ycioBmvi pabotsl MalumH. CpeaHss AnvHa
roHoB 600-1000 M, 62% COCTaBnsIOT NoNAA C AIMHON roHa cabile 1000 M,
14% - ¢ panvHon MeHee 600 M. CpeaHuin pa3mep nonen 59-137 ra. YaenoHoe
conpoTusnenne nous pasHo 0,60x10™! MMa. BeposiTHOCTb KOHAMLIMOHHOIA
BNAXHOCTW 3epHa npu ybopke 0,1. KoadduumeHT yBnaxHeHHocTtn 0,91-
1,33. bk=88-135.

MopsoHa 10,

Tepputopus - KamuaTtckas n CaxanmHckas obnactu.

MoasoHa xapakTepusyeTcs yMepeHHbIMW TemnepaTypamu, CyMma
TemnepaTtyp 6onbwe 10° paBHa 1000-1600°. OcagkoB BbinagaeT NpuMMepHO
TaKOe e KONMYeCTBO, Kak B noa3oHe 10;. CpeaHas AnnHa roHoB konebnert-
¢ ot 200 po 300 M. lMons 3acopeHbl kaMHAMK. nowaab cynecyaHbiX noys
60,7%, ocyweHHbIX 36%, nepeyBnaxHeHHbIX 11,2% OT naowaan naLHu.
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3oHa 11. loHeuko-MpnaHenpoBCckuit paiioH YKpauHbl

MopsoHa 11,

Teppuropns - Kuposorpaackas (cTenHble paioHbl), [HenponerT-
posckas, [oHeukas, 3anopoxckas, Bopowwnnosrpaackas, XapbKoBcKas
(cTenHble paioHbl) obnacTu.

Kmumatudeckne ocobeHHocTy. CpegHerofoBoe KOMYECTBO OcCaj-
koB 400-475 mM. Topgosas ucnapsiemoctb 550-650 mm. Cymma Temnepatyp
6onblie 10° paBHa 2850-3200°. BeaMoposHbiii nepuog anutca 160-180
fHeli. Havyano nonesbix pabot 01.04., okoHyaHue 04.11. KoadduumeHT
yBnaxHeHuns paseH 0,49-0,67. bk=111-125.

[TouBbl. B nop3oHe pacnpocTpaHeHbl YepHO3eMbl OMOA30JIEHHBIE,
YEepHO3EeMbl 0XHbIE, TEMHO-KalUTaHOBble MOoYBbl. [1oWwaab OpoLlaeMbIx
nous 8,1%.

XapakTepuctvka roseit u ycrioBmvi pabotsl MalumH. CpeaHss AnvHa
roHoB 800-1000 M. YuacTkn pa3mepom 6onee 30 ra coctasnsioT cBbiwe 70%
nnowaan. YaenoHoe CONpOTUB/IEHME MOYBbI B CPEAHEM 0,60><1O'1 MMa.
BeposiTHOCTb KOHAMUMOHHOW BNaXXHOCTW 3epHa npu ybopke 0,98.

MopsoHa 11,

Tepputopusi - KupoBorpaackasi (KpoMme CTenHbiX paiioHoB), Mon-
TaBckas, Cymckasi (4acTb palioHOB OTHOCMTCS K [Monechbio), XapbKoBCkas
(KpoMe CTenHbIX paoHoB) 06nacTu.

Knumatuqeckne ocobeHHocTy. CpegHerofoBoe KOMYECTBO OcCaj-
koB 470-540 mMM. PacnpepeneHve ocagkosB MO MecsiLaM HepaBHOMEPHOE.
lopgosoe ucnapenue Bnarn 500-600 mM. Cymma Temnepatyp 6onbwe 10°
paBHa 2400-2750°. KoachduumeHT yBnaxHenns 0,84-0,89.
Bk=130-132. be3amopo3HbIi nepuog anutcs 150-170 aHei. Hayano nonesbix
pabot 05.04, okoHuaHue - 29.10.

lloyssl. B nop3oHe pacnpoCTpaHeHbl YepHO3EMbI ManoryMyCHbIe,
YepHO3€eMbl OMoOA30JIEHHbIE, NYrOBble U Cepble JIECHbIE MOYBbI C BbICOKUM
cofiepXaHueMm rymyca.

Xapakrepuctuka ronevi u ycroBusi paboTs! MalimH. CpepHss AnvHa
roHoB 70-1000 M. B 30He npeobnapatoT noneBble y4acTKu NIowazbio CBbl-
we 30 ra. BeposTHOCTb KOHAMLIMOHHOW BNIAXXHOCTKW 3epHa npu ybopke 0,65.

3oHa 12. FOro-3anagHblii paiioH YKpauHbl
MoasoHa 12,

Tepputopus - BUHHMUKas, XXUTOMMpPCKasl (NTIECOCTENHbIE PaliOHBbI),
MBaHo-PpaHkoBckas (necocTernHble paioHbl), TepHonosnbckasl, XMenbHUU-
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kasi, Yepkacckas, KueBckas (necocTenHble paioHbl), YepHurosckas (neco-
CTenHble paiioHbl) 061acTu.

Knumatuqeckmue ocobeHHOCTH. KnumaTt yMepeHHbIN, CpeHeroaoBoe
konuyecTBo ocagkoB 500-650 MM (B BereTauMoHHbIM nepuoa 350-400 Mm).
FogoBoe ucrapeHve Bnarm 500-600 mm. CymMa TemnepaTtyp 6onblie 10°
paBHa 2450°-2675°. be3aMopo3HbIi nepuoa anutes 155-165 aHeit. Mpomep-
3aHMe No4YBbl He3HauuTenbHoe. Hayano u koHey noneeBbiX paboT 05.04 n
26.10. KoapdumumeHT yBnaxkHeHus 0,87-1,16. bk=131-138.

loussl. Hanbonee pacnpocTpaHeHbl B MOA30HE YEpPHO3eMbl U Cce-
pble NoyBbl. KO>KHas M LeHTpanbHas YacTu NOA30HbI PacMoOXeHbl Ha MOLL-
HbIX Mano- W CpefHeryMycHblx 4depHo3emax. B 3anmagHon u CeBepo-
3anafHoN YacTax 3TW MOYBbI CMEHSIIOTCS CNabo- M CpeaHeonoa30/eHHbIMU,
a TaKKe TEMHO-CEPbIMM, CEPLIMA U CBETNO-CEPLIMU OMOA30/IEHHBIMU NOYBa-
M. Tnowaab cyrnecyaHsiX noys 6,6 naowaam nawHu.

Xapakrepuctuka rosnevi u ycioBusi paboTs! MalimH. CpepHss AnvHa
roHos 600-800 M. NoneBble y4acTku pa3MepoM cBbiwe 30 ra cocTaBnsoT
6onee 50%. BeposiTHOCTb KOHAWMLMOHHOM BNA@XHOCTM 3epHa npu ybopke
0,60.

MoasoHa 12,

Tepputopus - BonblHckasi, PoBeHckas obnactu, nonecckue panoHbl
XuTtomupckoi, Kuesckoid, JIbBOBCKOM, YepHUroBckol obnacrei.

Kmumatuqeckne ocobeHHocTy. CpegHerofoBoe KOMYECTBO OcCaj-
koB 500-700 mMm. Moposoe ucnapenwe snarn 500-600 mm. Cymma Temnepa-
Typ 6onblie 10° paBHa 2400-2450°. BeaMopo3HbIi nepuog anutcs 155-170
[Heli. Hauyano nonesbix pabot 07.04, okoHuaHue 28.10. KoadpduumeHT ys-
naxxHeHus paseH 1,11-1,29. bk=132-135.
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lMoyBbl. XapaKTepucTuKa rnosiei 1 ycrioBui paboTbl, MalWMH aHaso-
rMyHbl noasoHam 11, wn I12; OnuHa roHos 200-600 M, pa3Mep y4qacTKoB
10...30 ra. Nnowaab cynecyaHbix novs 30,9%, necyaHbIx 22,9, OCYLIEHHbIX
19,4, nepeyBnaxHeHHbIX 14,3%.

MoasoHa 123

Tepputopuss - 3akapnatckasi, MBaHo-®paHkoBckas (Kpome neco-
CTenHbIX paltioHoB), JIbBOBCKas (KPOMe MONECCKMX M NIECOCTEMHBIX PaliOHOB),
YepHoBuLKasi 06n1acTv (ropHbIe paioHbl).

Kmnumatuqeckne ocobeHHocTy. CpegHerofoBoe KOMYECTBO OcCaj-
koB 650-750 MM (B BereTaumoHHblii nepuog 450-500 MMm). MopgoBoe mcnape-
Hue Bnarn 500-600 MM. Be3mopo3sHbiii nepuoa anutcs 150-160 aHen. Haua-
no nonesbix paboT 05.04, okoHuaHue 15.11.

[TousBbl. B NOA30HE BCTpevaloTcsl AepHOBO-MOA30MNCTLIE, Cepble
NecHble, NIyroBO-YepHO3eMHble, YepHO3eMbl OMOA30NEHHBIE, FOPHO-/IECHbIE,
[lepHOBO-TNeeBble, rOpHO-NYroBble W Apyrue nouyBbl. [110Waab OCyLIEHHbIX
noys 29,7%.

Xapakrepuctuka ronevi u ycroBusi paboTs! MalimH. CpepHss AnvHa
roHoB 300-600 M. CpeaHuit pa3Mep MosieBoro ydyactka 6 ra. Bcrtpeuatorcs
yyacTku pa3mepoM 30 ra u Heckonbko 6onblie. CpeaHuii paauyc nepeesnos
4 kM. YpenbHoe conpoTueneHve nousbl 0,70x10™ MMa. BeposTHOCTb KOH-
LVLIMOHHOW BN@XKHOCTU 3epHa npu ybopke 0,40.

3oHa 13. HOxKHbIii paiioH YKpauHbl

Moasoxa 13,

Tepputopus - KpbiMckas, Hukonaesckas, Opecckast n XepcoHckas
06nacTu (CTenHble panoHb).

Knumatudeckne ocobeHHOCTH. KnuMaT 30Hbl Pe3KO 3acCyLLSIMBBIN.
3a roa BbiNagaeT B cpeaHeM 350-420 MM ocagkoB, BecHoM - Bcero 30-50
MM. [ogoBoe ucnapenue snarun 650-700 mm. Cymma Temnepatyp 6onble 10°
paBHa 3000-3375°. beaMoposHbIli nepuoa anutcs 180-210 aHel. Havano
nonesbix paboT 20.03, okoHuaHue 13.11. KoadbduumeHT yBnaxkHenus 0,49-
0,60. bk=111-127.

[MoyBbl. XapaKTepucTvka nonen u ycnosuii paboTbl MalLWH aHano-
rMyHbl noa3oHe 11;. [nvHa roHoB B noa3oHe 6onee 1000 M. Pasmepsbl yya-
ctkoB 50-60 ra un 6onee. Mnowazab opolwaembix noys 13,4%,

Moa3soHa 13,
Teppuropus - KpbiMckasi 0651acTb (ropHble U NpearopHble paoHbl).
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Kmumatuqeckne ocobeHHocTy. T0goBOe  KOMMYECTBO  OCafKOB
450-500 mM. Cymma TemnepaTtyp 6onblie 10° paBHa 3200-3500°. Be3amopos-
HbI nepuog anutcs 200-210 aHelt. Hauyano nonesbix pabot 25.03, okoHYa-
Hue 20.11.

llouysskl. B noa3oHe pacnpocTpaHeHbl Bypble, ropHble NecHble U rop-
HO-KOPUYHEBbIE MOYBbI.

Xapakrepuctuka rosnevi u ycroBusi paboTsl MalimH. CpeaHss AnvHa
roHoB 400-600 M. MNMons 3acopeHbl KaMHAMW.

3oHa 14. MpubanTtuiicknii paiioH

Tepputopuss - JlntBa, JlatBusi, ICTOHMS, KanuHWHrpagackas ob-
nacTb.

Knumatuqeckne ocobeHHocTy. Knumat 30Hbl 61M30K K KuMaTy 30-
Hbl 1, HO XapaKTePU3yeTCs NyYLLMM NOroAHLIMU YCIIOBUSIMU BECHOW. CyMMa
TemnepaTyp 6osnblie 10° paBHa 1600-2150°. Be3MOpO3HLI Nepvoa AnnTcs
135-180 gHelt. KoacbduumeHT yBnaxxHenus 1,33. bk=95-118.

[Tousbl. ToYBeHHbIE YCNOBUS aHanorMyHel 3oHe 1. MNnowaap cynec-
YaHbIx noys 34,2%, necyaHbix - 11,7, ocylweHHbIX 61,8, nepeyBnaxXHEHHbIX
- 8,4, 3abono4yeHHbIX - 8,2%.

Xapakrepuctuka ronevi u ycioBusi paboTs! MalimH. CpeaHss AnvHa
roHoB B KanuHuHrpaackon obnactv 350 M, B Mpubantuitckux pecnybnmkax
— 150-250 M go 30% nawHu 3acopeHbl KAMHAMU. YaenbHOe ConpoTUBIEHNE
nousbl B cpeaHeM 0,48x10 MMa. BeposTHOCTb KOHAMLMOHHOMW BRAXHOCTU
3epHa npu ybopke meHee 0,10.

3oHa 15. 3akaBKka3CKMii paiioH

Mop3soHa 15,

Tepputopus - Apmerus, py3usi, AlepbaiimkaH (FrOpHble parioHbi).

Knumatudeckue 0cobeHHOCTH. 30Ha XapaKTepusyeTcsl necTpoTou
KSIMMaTMYecknx ycnosui. 3a roa Bbinagaet oT 300 go 1600 MM ocazkos,
B palioHe BaTymu B oTaenbHble roabl 40 3000 MM. Mo CTENEHM YBNaXXHEHWUS!
30HYy MOXHO pa3fenuTb Ha Cneaylolme 4acTu: BhaxHble cybTponuueckue
paioHbl  3anagHo  py3uu;  (CpeaHerofoBoe  KOMMYECTBO  OCaAKoB
800-1600 mMM); palioHbl BocTouHow py3umn n ApMeHumn (KONMYeCcTBO 0CaAKOB
3a roa B cpegHeM 600-800). PacnpeneneHvne ocagkoB Mo MecsiLaM Hepas-
HOMepHo. HabntofaeTcst BbiNnafeHWe NMBHEN, BbI3bIBAIOLMX BOAHYHO 3PO3MI0
nous. beamMoposHbIi nepvog anutcs 90-270 aHeld. Hayano nonesbix paboT
10.02-11.05, okoHyaHue 01.11-01.12.

lloyBsl. B 30He BCTpeyaloTcs CaMble pa3HoobpasHbie NOYBbI: FOPHO-
NYyroBble; TOPHO-NECHble; FOPHO-KOPUYHEBblE; TEMHO-KalTaHoBblE M Ap.
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MouBbl 3acopeHbl kaMHsAMUK. Mnowaab cnabokaMeHUCTbIX MOYB COCTABASET
17,7%, cpegHe- 1 cubHOKAMeHUCTbIX - 14,7%.

Xapakrepuctuka ronevi u ycroBusi paboTs! MalimH. CpeaHss AnvHa
roHoB Ha paBHuHax 200-400 M. bonee 30% nnowaavM NawHW 3aHUMAOT
y4yacTkn pa3mepoM 0 3 ra. OCHOBHasi 4aCTb 30Hbl - FOpHble MaccuBbl. B
ApMeHun ropbl 3aHuMaloT 84% Tepputopuun, B I'py3un - 92%. MNpearopbs u
CPaBHUTENbHO HEGOSbLUIME BO3BLILEHHOCTU BO MHOMMX PaBHWHHBIX palioHax
Mo YC/IOBUSIM BbIMOSIHEHUSI CEIIbCKOXO3SIMCTBEHHBIX PaboT 6/M3KM K FOPHBLIM
MaccuBaM. bonee NonoBWHBI TEppUTOPUKM PacronoXeHo Ha BbicoTe 1000-
1500 M Hap ypoBHeM Mopsi. B ropHbix paiioHax obpabaTbiBaeMble y4acTku
XapaKTepu3ytoTcst pa3bpoCcaHHOCTbIO, CIIOKHOM KOH(Urypaumen, pacceyeH-
HbIM pefnbedoM, ManbiMu pa3Mepamu, KOpPOTKMMKU roHamu. MNpu obpaboTtke
CKJIOHOB MOYBEHHbIA CNON BO BPEMS JIMBHEW YacTO CMbIBAeTCs. YaenbHoe
conpoTusneHne nousbl B cpeaHem 0,7-0,82x10™ MMa. Ha paBHMHax v rop-
HbIX MNaTO UMEEeT MECTO BETpOBas 3po3usi MOYB, MPOABAAIOLANACA B Buae
,,MepHbIX” 6ypb.

Mop3soHa 15,

Teppuropus - AsepbaimpkaH (paBHUHHas YacTb). B AsepbaiimxaHe
paBHWHbI 3aHMMatoT 40%.

lMopgosoe konuuectBo ocagkos 200-300 MM. MouBbl cepo3eMHble U
Cepo3eMHO-NyroBble. BCTpeyvaloTcs COMOHYaKOBbIE MOYBbI U CONMOHYAKM.
Mnowaab opowaemblx noys 74,1%, cpegHe- u cunbHO3acoNeHHbIX 13,8,
NOBbILLEHHO YNIOTHEHHbIX noys 13,5% oT nnowaaun nawHu. CpeaHsas oavHa
roHoB 600 M. CpeaHuii pa3mep nonel 19-26 ra. YaenoHoe conpoTUBIEHME
noussbl 0,36-0,87x10 MMa. Cymma TemnepaTyp Bblwe 10 konebnercs ot
3700 po 4450°. KoapduumeHT yBnaxHeHus 0,22-1,16. bk=58-224.

3oHa 16. CpeaHea3uaTCkuii paiioH

Mop3soHa 164

Tepputopus - Y36ekncTaH, TamKMKUCTaH n TypKMEHUCTaH.

Knumatudeckne ocobeHHocTy. Konmyectso 0CagkoB 3a rof CoCTaBs-
nset 100-300 mm. Ocagku BbinagatoT MNPEMMYLLECTBEHHO B 3UMHWE W BECEH-
HuMe Mecaubl. Fogosoe ucnapeHue 800-1400 mm. Mo penbedy u knumarty
30HY MOXHO pa3feniuTb Ha TpU YacTu:

- MpearopHble parioHbl Y36ekuctaHa, Muccapckas u vactb Kynsé-
CKOM AonuHbl TaiKMKMUCTaHa C SPKO BbIpaXKEHHbIM penbedoM Mnonen; B Be-
CeHHee BpeMs BbinagaeT 60sbLuoe KONMYECTBO OCAAKOB W AOMONHUTENbHbIE
nonnBbl He TPebYHOTCS; KONMYECTBO OCAAKOB B MpeAnoCEBHOW nepuoa Aoc-
Turaet 90 MM, a Mectamu u 6onee;
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- OCHOBHble panoHbl PepraHCcKON A0NMUHBI, psA NPEAropHbIX paii-
OHOB Y36ekucTaHa, 4acTb pavioHOB TaKMKUCTaHa C MEHEE BbIpaXEeHHbIM
penbedoM Monein U MeHbLUMM KOMIMYECTBOM OCaZKOB 3@ Mecsl, A0 MOoceBa
(N0 MHOrONETHWUM AaHHLIM MeHee 45 MM);

- HM30Bbs AMyaapbn (Kapakannakckas ACCP), Xope3mckasi 06nactb
Y36ekucTaHa, Talway3ckuii oa3nc TypKMeHWcTaHa, 4acTb Kynsbckon wu
Baxwckol fonuH TamkukuctaHa, byxapckasi obnactb v LieHTpanbHas dep-
raHa YsbekuctaHa, Yapmkoyckuii u Mapuickuin 0asucbl TypKMEHUCTaHa,
lonogHas cTenb - MYCTbiHHbIE PalOHbl C POBHLIM pefibeOM U BbICOKUM
YPOBHEM CTOSIHUS MUHEPaNu30BaHHbIX MPYHTOBbIX BOJ, YTO Bbl3bIBAET HEO6-
XOAMMOCTb NPOBELAEHUS NMPOMbIBHBIX MOJSIMBOB.

Be3aMopo3HbIli Neproa B 30He anutcs 150-240 gHei. Hayano none-
BbIX paboT 20.02-20.03, okoH4yaHme 01.11-11.12.

lloussl. B 30He 6onblioe pa3Hoobpasne MoYB: ropHbIE M KalLTaHO-
Bble; 4EpHO3EMbl; FOPHO-/YrOBble; BbICOKOTOPHbIE; MYCTbiHHbIE M Ap. o
MEXaHW4eCKOMy COCTaBy MOYBbI B OCHOBHOM FIMHWUCTbIE U CYMIMHUCTBIE.
Mnowaab opowwaembix no4s 75,8%, cnabosaconeHHbix - 16,3%.

Xapakrepuctuka ronevi u ycroBusi paboTs! MalimH. CpeaHss AnvHa
rOHOB Ha paBHUHHBIX yyacTtkax 300...400 M. MNMonesble y4acTkn pa3Mepom A0
3 ra coctaBnsaoT okono 40%, ot 3 oo 9 ra - 30, ot 9 ao 30 ra - 24%. Oc-
BOEHME HOBbIX OPOLLAEMbIX 3eMeflb NO3BOMUT 3HAYUTENBHO YBENNUUTD YNC-
10 y4acTkoB nowaapto 6onee 200 ra npu AnvHe roHa cebiwe 500 m.

Mop3oHa 16,

Tepputopusi - Knpruscrta.

Knumatuqeckne ocobeHHocTy. Konmyectso 0CagkoB 3a rof CoCTaBs-
nset 200-500 mm. Foposas ucnapsiemoctb 800-..1400 mMMm. 3emnenenve se-
[eTcs B ropHbIX Ao/MHax Ha BbicoTe oT 500 go 1500 M Haa ypoBHEM Mopsi,
Ha CKJIOHOBbIX 3€M/ISIX 3aroTOBKa KOPMOB. bBe3MOpo3HbIli nepuoa npoaon-
xaetcs 150-240 pgHelt, Hayano nonesbiX pabot 01.03.-20.03, OKOHYaHWe
01.11-25.11.

[TouBbl. OCHOBHYIO YaCTb NMOYB COCTABASIOT CEPO3EMbI, HA KOTOPbIX
BO3/€eNbIBAETCA XI0NYaTHUK. PacnpocTpaHeHbl B AOMMHAX CEBEpPHbIE Cepo-
3eMbl, KalUTAHOBbIE; B FOPHbIX paioHax - 6ypble MyCTbIHHbIE KAaMEHWUCTbIE
nouysbl. MoYBbI CO CPEAHNM U TSXKENMBbIM CYT/IMHKOM 3aHUMaloT 87% nallHw, C
NErkMMn CyrinHKamMu un cynecuyaHole - 13%. YaenoHoe conpoTuBieHue noys
0,60-1,50%x10™ Ma.

XapakTepuctvka roseit u ycrioBmvi pabotsl MalumH. CpeaHss AnvHa
rOHOB B AOMMHHbIX paiioHax 500...1000 M, B npearopHoit 3oHe 400-600 M.
MonMBHbIE YYaCTKM B AOSIMHHbIX palioHax B OCHOBHOM MpsIMOYrofibHOM ¢op-
Mbl U Hebonblume Mo pasmepy. YyacTku nnowagbto Ao 10 ra cocrasnsioT
7%, ot 10 po 20 ra - 27%, 20-50 ra - 25%,0T 50 fo 100ra - 19%. B npea-
FOPHbIX M FOPHbIX paioHax Y4acTKW CNIOXHOM KOHGUrypaumu, pasMepbl Ko-
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TopbIX konebnotca B npegenax 10-50 ra. Yuactku nnowaabio 10-20 ra co-
crasnsoT 78%.

3o0Ha 17. KasaxcraH

Mop3soHa 17,

Teppuropns - KycTaHalickas, KokyeTaBckasl, KaparaHauHckasi,
MaBnogjapckasl, CeBepo-KasaxcTaHckasi, Typranckas, LlenvHorpaackas,
Ypanbsckas obnactu.

Knumatudeckne ocobeHHOCTH. KnuMaTt 30Hbl pe3K0 KOHTUHEHTaNb-
HblIli, 3aCyLINMBbIN, C XONOAHOW MPOAO/HKUTENBbHOW 3MMOM U XKapKUM JIETOM.
Cpen Hee konu4yectBO rofgosbix ocagkoB 300-350 mMm. [ogoBasi ucnapsie-
MOCTb paBHa 450-600 MM.

lloussl. Tlo MexaHWYeckoMy cocTaBy npeobnafaloT nerkue nouBbl,
B CeBepo-3arnafHoN 4acTu - cpegHue U Tskenble. Mnowanb MnoBbILEHHO
YNNOTHEHHbIX MoyB 40,4%.

Xapakrepuctuka ronevi u ycriosusi pabotsel MalwmH. CpefHun pas-
mep no net 300-500 ra. CpeaHsis anvHa roHos 2000 M. CpeaHee paccTost-
HMe BHYTPUCMEHHBIX nepee3aos 5...20 kM. YaenbHoe conpoTUBAEHWE MOYB B
cpen Hem 0,55-0,8x 10 MMa. BeposSTHOCTb KOHAMLIMOHHOM BNaXHOCTW 3ep-
Ha npm y6opke 0,30.

MopsoHa 17,

Tepputopmsi -  AkTIOBUHCKas,  AnMa-ATuHCKasi,  BocTouHO-
KasaxcraHckasl, [ypbeBckasi, [Dxambynbckasi, [pke3kasraHckas, Ksbin-
OpauvHckas, Manrbiwnakckas, CemunanatuHckas, Tanapl-KypraHckas, Yuim-
KeHTCKas obnactu.

Knumatundeckue 0CO6EHHOCTY, XapakTepucTuka Monei U ycroBust
paboTbl MALUMH aHANOrMYHbl B OCHOBHOM YC/IOBMSIM 30HbI 16. Mnowaab cy-
necyaHoix noys 11,1%, opowaemMblx - 16,1, MOBbLILEHHO YMNIOTHEHHbIX -
8,2%. Cymma Temnepatyp Bbilwe 10° konebnetca ot 1925 no 4400°. Koad-
duumneHT yBnaxHeHus paseH 0,07-0,73. bk=10-80.

3oHa 18. Benopyccus

Knumatudeckne ocobeHHocTH. KnuMat 30Hbl YMEPEHHO KOHTUHEH-
TanbHbIA. CpeagHee KONMYECTBO OcaakoB 3a roa 500-700 mMM. Haunbonbluee
KONIMYECTBO OCAAKOB BbiNadaeT B uione. Konmyectso 3MMHMX OCaAKOB He-
BenuKko. NMpoMep3aHue noYBbl He3HauuTenbHOe. HecMoTps Ha Hanuuue no-
noxwurensHoro 6anaHca Bnarv, BO3MOXHbI nepuoandeckue 3acyxum, OcobeH-
HO Ha necyaHblx noysax. Cymma Temnépatyp 6onbwe 10° paBHa 2000-
2400°. beamMopo3HbIi nepuoa coctaBnseT 135-170 gHeil. Hayano none.bix
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pabotr 01-1.04, okoHuyaHue 11-21.10. KoapduUMEHT yBNaXHeHUs paBeH
1,16-1,33. bk=110-132.

lloussl. MNpeobnagaloT AepHOBO-NOA30/UCTbIE, AEPHOBO- U Topds-
HO-6010THbIE, MOA30/IUCTO-TNEEBblE, TOPMAHO-TNIEEBbIE MOYBLI U TOPhAHM-
KW. XapaKTepusyloTC HU3KMM €eCTECTBEHHbLIM MoAopoaveM, 4Tto Tpebyer
BHECEHMSI OpraHOMUHEpPasIbHbIX YAOBPEHWI 1 M3BECTKOBaHUS. MoYBbl 3aco-
peHbl KaMHAMKU (KpoMe ToMesibckol obnactu). Mnowaab cynecyaHbix Noys
40,2%, necyaHbix - 14,4, cnabokameHuCTbIX - 8,1, ocyweHHbIX - 16,5, nepe-
yBN@XXHeHHbIX - 20,8, 3abonoyeHHbIx 17,9%.

XapakTepuctuka rosnev u ycioBmi paboTei MalLmH. TlaxoTHble y4a-
CTKM HEBOMbLUMX pa3MepoB M HenpaBuSIbHON koHDUrypauun. CpeaHss anu-
Ha roHoB konebnetcs ot 300 go 800 M. Okono 15% nnowanen 3aHUMaroT
y4actku pasmepoM ot 3 ra, 15% - ot 3 o 10 n 45% - ot 11 po 25 ra. B
30HE MMEETCS 3HAUUTENbHOE KOJIMYECTBO OCYLUEHHBIX TOPMSHUCTLIX NMOYB CO
cnaboli Hecyllenh CrocobHOCTbIO. BeposTHOCTL KOHAWMUMOHHOM BMAXXHOCTU
3epHa npu ybopke 0,30.

3o0Ha 19. Monpgosa

Knumatudeckne ocobeHHocTH. Konmyectso 0CagKoB 3a rof CoCTaBs-
nset B cpegHeM 250-400 mm logosoe ucnapeHve snarn 600-700 mm. Cymma
TemnepaTyp 6onble 100 paBHa 3000-3225°. beaMopo3HbIM Nepuos AnuTcs
165-195 gHeid. Hauano noneebix paboT 20.03-01.04, okoH4yaHue 01-11.11.

lo4Bbl. OCHOBHOM TUM MOYB - TUMWYHBIE U HOXKHbIE YepHO3eMbl. B
He3HaYMTEeNbHbIX KOMMYECTBax pacnpoCTpaHeHbl Cepble NECHbIE MOYBbI.
Mnowaab opowaembix noyus 10,5%.

Xapakrepuctuka rosnevi u ycroBusi paboTs! MalimH. CpeaHss AnvHa
roHos okono 800 M. MNonesble y4acTku nnowazabio Ao 3 ra coctasnsoT 10%,
oT 3 po9ra-20, ot 9 go 30 ra - 30, 6onee 30 ra - 40%. Penbed pa3Hoob-
pa3Hbiil. BeposTHOCTb KOHAMLIMOHHOW BNaXHOCTU 3epHa npu ybopke 0,80.
KoapdumumeHT yenaxHenus 0,60-0,84. bk=68-145.
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3oHa 20. KpaiiHuit CeBep

Teppuropns - MaragaHckasi obnacTb, HeHeukuit, TalMbIpCKUiA,
XaHTbl-MaHCHUICKUIA, DBEHKUIACKMI, SAMano-HeHeukui, SKYTCKMA — Hauuo-
HanbHbIe OKpyra.

Knumatuqeckmue ocobeHHocTH. Knumat 60blueit YacTu 30Hbl Pe3Ko
KOHTUHEHTAsIbHbINA, XapaKTepU3yeTcs BAUSIHUEM MOMOCa Xosnoda. MUWHM-
MasibHble TemnepaTypbl gocturaioT 71°. [poao/mkuTenbHOCTb XONI04HOIro
nepuoza 204-219 aHeit B HOXHbIX paiioHax u 255-260 aHeln Ha nobepexbsix
Mopei. CpeaHss TemrepaTypa MIoNs B KXKHOM 4acTh 30Hbl 17-19°. Haw-
BbICLLIME TeMnepaTypbl gocTuraoT 34-38°. MoaoBble aMNIUTyAbl KonebaHus
TemnepaTypbl BO34yxa MO abCcoOMOTHOMY MUHUMYMY U MakCUMyMy Koneb-
noTes ot 98 o 104°. anutenbHOCTb nepuoaa ¢ TemnepaTtypon 6onblie 10°
coctaBnsieT 0 . . . 65 AHel B TyHApoBoW, 65-100 AHEN B HOXKHOWM YaCTU 30HbI.
3aMOpO3KM BO3MOXHbI B TeYeHue BCero fieta. 3a roa sbinagaet 100-500 mMm
0CagkoB, HopMma ocagkoB B Slkytcke 202 MM. [0AoBOe mcnapeHwe Bnaru
240-510 mM. B pacTeHveBOAYeCKUX paioHax OTHOCWUTENbHasi BNAXHOCTb B
Mae-uioHe 43-50%, YMCIo IHEN C OTHOCUTENBHOW BNaXXHOCTLO 30% U Hdke
coctasnset 30-40. B mae Bbinagaet 20-25 MM ocagkoB. MakcuMasnbHoe me-
CAYHOE KOJIMYECTBO 0CafKOB B UOHE, uone u asrycte - 30, 50 n 60 mMm.

Hauano nonesbix paboT - BO BTOPOW Aekaae Masl, OKOHYaHue 15-23
ceHTs6ps. BbicoTa CHeXXHoro nokposa 25-60 cM. Hambonbluas nosTopsieMas
ckopocTb BeTpa 0-5 M/c. Yvcno aHeln co ckopocTbio BeTpa 15 M/c u 6onblue
konebnercs ot 1 go 55.

Moy4Bbl. B pacTeHMeBOAYECKMX palioHax 30Hbl NpeobriajaloT Meps-
NIOTHblE NMOMMEHHbIE, TAEXHO-MaNeBble U MNaneBble B Pa3HOW CTEMEeHU 0Co-
noaenble, HeUTpasbHble, OCTaTOYHO-MOA30/IMCTLIE, OMNOA30SIEHHbIE, AEPHO-
BO-kapboHaTHble, MeperHoMHO-kapboHaTHbIE, YEepHO3EMHO-TTYroBble, Jyro-
BO-YEpHO3EeMHbIE COMIOHYaKoBaTble, AEPHOBO-NYroBble, yroBo-60n0THbIE,
6010THbIE U TOP(SHO-60/10THLIE NOYBLI. Ha BCel TeppuTopuK 30HbI pacrnpo-
CTpaHeHa MHOrOfIETHAS Mep3noTa MowHocTbio ot 200 go 500 M. Makcm-
MaslbHOe OTTauMBaHWE MOYBOrPYHTOB [AOCTUraeT B KoHue asrycta 130-230
cM. Mnowaae cynecyaHbix noys 6,6%, OCyLEHHbIX - 6, NepeyBaXXHEHHbIX -
10,2% nnowaan nauHu.
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OkoHuaHue npun.4

CpaBHWTENbHbIE AAaHHbIE O COOTHOLLEHWUN KYNbTYP
no obnacram u pecnybnukam (aaHHsie 2003 r).

PernoH Cenbx03-yrogb 3epHoBble KopmoBble CeHo MHOroTpaBbe, ThiC.T
PO 47207 27884 14563,0
OpeHbyprckas 4511 10,3% 3302 5,1% 934 359,3
PocroBckas 4099 8,1% 2511 2,9% 633 2959
CapatoBckas 3862 8,2 2634 3,9% 711 264,7
KpacHoaapckui 3765 5,5% 3106 51% 949 512,9
BawkopTocTaH 3666 6,1% 1961 7,6% 1397 665,6
TatapcraH 2985 5,1% 1636 6,2% 1143 667,0
CTaBpononbCkuii 2773 5,8% 1884 3,1% 588 1694
Bonrorpaackas 2846 5,5% 1758 1,8% 333 1417
BopoHexckas 2320 3,6% 1174 3,1% 566 185,6
Camapckas 1976 4,0% 1288 2,4% 436 134,6
Kuposckas 1556 2,1% 673 4,4% 816 558,7
Benropoackas 1428 2,0% 648 2,7% 503 2219
Hwxeropoackas 1418 2,0% 637 3,7% 576 625,2
TamboBcKas 1372 2,4% 778 1,5% 276 137,6
[eH3eHcKas 1367 2,3% 755 2,4% 443 203,7
Kypckas 1332 2,5% 820 1,9% 342 96,4
Mepmckas 1267 1,8% 578 3,3% 601 402,8
Opnockas 1229 2,5% 791 1,8% 336 160,3
YamypTus 1158 1,7% 541 3,0% 544 363,0
Jlunetckas 1153 2,0% 630 1,9% 358 161,0
YnbsHOBCKas 1058 2,0% 632 1,8% 326 96,0
MockoBckas 946 0,5% 158 3,8% 658 356,6
PsizaHckas 922 1,4% 465 2,0% 375 190,4
Teepckas 899 0,6% 200 3,3% 616 476,9
BpsHckas 882 1,1% 353 2,3% 422 2169
Tynbckas 875 1,5% 476 1,7% 314 202,8
Mopaosus 807 1,3% 421 1,7% 317 250,0
CMoneHckas 767 0,5% 173 2,8% 525 455,0
YyBawms 667 0,9% 283 1,5% 304 227,0
Sipocnasckast 571 0,4% 118 2,2% 413 2544
Kanyxckas 511 0,4% 116 1,9% 342 2016
Mapuii 3n 482 0,7% 223 1,1% 206 1179
Bnagumupckas 477 0,4% 138 1,5% 280 155,3
Koctpomckas 441 04, 135 1,5% 275 184,7
/iBaHOBCKas 415 0,4% 134 1,3% 245 157,3
[larectan 313 0,6% 170 0,5% 88 107,9
Kab.-bankapust 311 0,6% 196 0,4% 73 12,0
Kanmblkus 303 0,7% 232 0,2% 45 20,2
Anbires 219 0,4% 116 0,3% 53 11,5
Ces. Ocetus 181 0,3% 104 0,3% 59 6,6
Kapau.-Yepkec. 140 0,2% 78 0,2% 33 14,7
AcTpaxaHckas 98 0,1% 47 0,1% 14 20,3
WHrywetuns 71 0,2% 52 0,1% 10 0,8
YeyeHckas 0,0% 0,0% 0,0

100% 32213 | 100% | 18450
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MPUJTOXXEHUE 5

TEXHOJIOT'MYECKUE CBOMCTBA
CEJIbCKOXO3AUCTBEHHbBIX MATEPUAJIOB U CPE[]

5.1. ®u3nkKo-mMmexaHnuecKme u TexXHoJIornyeckume

CBOMCTBa NMouBbl [2, 8]

Tabnuua 5.1.1

Knaccudukaums noys o MEXaHUYECKOMY COCTaBY - MO COOTHOLLEHMWIO
Puanyeckmx necka (@ = 0,01mMm) n ruHbl(@D < 0,01 MM)

B pasnnyHbIX rnoysax, %

Tun CopepxaHue necka CopepxxaHue rimHbl
noYBbl (©>0.01 mm) (©<0.01 mm) 4

Mecok >90% < 10% 5

lMecyaHas noysa 90 -80% 10 - 20% 2

Cynecb (CynecyaHasi ) 80 -60% 20- 40% ;
S

Nerkwit cyrnuHok 60 -40% 40 - 60% 5

CpeaHui cyrnnHok 40 -20% 60 -80% =

TsdKenbli CyrimHOK 10 -20% 80 — 90%

FnuHa <10% >90%

Tabnuua 5.1.2

Knaccmcbmxaumn KaMEHWUCTbIX BKOYEHWIA
B 3aBMCUMOCTU OT AUaAMETPa KaMHei

HanMeHoOBaHHe JyaMeTp BKAKOYEHHA, MM

KpyrHsit necox 1..3
Xpsiut:

MeTKHUA 3.5

KpYNHBIR 5..10
leGeHn:

MeaKHUH 10...30

cpenHni 30...50

KPYTTHBIN 50...100
Kamuu 100 u Gonee
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Tabnuua 5.1.3

Knaccmcbmxaumn No4yB MO CTENEHN COAEPXKAaHNA B HUX KaMHeM

Tvn MOYBbI B 3aBUCHMOCTH OT COACPXAHMA
KaMHeit

ConepxaHue KaMmHeit, %

Hekamenucran
CnaboxameHucras
CpenHekaMeHHKCTast
CHiIbHOKaMEHHCTas

0,5
0,5..5
5..10

Bonee 10

Tabnuua 5.1.4

OnTyMasnbHble 3Ha4eHUst BIAXKHOCTU NOYB ANs O6pa60TKM

Tun noysst BraxHocts, %
JlepHOBO-TIOA30NHUCTHIM CYTTIMHOK 15..22
YepHoseM 17..30
ConoHuosas 20
TeMHO-KalITaHOBAS 19
[Tonzonucras necyaHas 12

Tabnuua 5.1.5

KoadduumeHT f n yron TpeHuns ¢ nouysbl 0 CTasb

Tun noussl no ! 0
MCXAHUHOCKOMY COCTABY
Tecyanaa ¥ cynecuaHas:
phixnad (Chimyyas) 0,25..0,35 14°...19°30/
CBA3HAA 0,50...0,70 26°30"...35°
Jlerko- 1 cpenHecyrMHUCTaS 0,35...0,50 19°30-...26°30'
Tsaxenas cyrMHACTad ¥ IIMHKCTAA 0,40...0,90 22°,.42°
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Tabnuua 5.1.6

BpeMeHHoe CONpPOTUBIEHNE PaCTSHKEHUIO, CKATUIO U CABUIY FIMHUCTOMO
yepHo3eMa Npu pasfIMiYHO abconoTHOM BRaxHocTn W,

Pactaxenne Capur Cxatne
W, % oy, KIla Wa, % 1, kMM W, % Oex, Kla
21..23 6,18 15..17 12,21 12..16 108
23..25 5,25 20..24 9,86 19..22 98
26..28 5 - - 2.4 65

Tabnuua 5.1.7

PasgeneHvie NoyB Nno TpyAHOCTM 06paboTku

TMoxasatens

TMoyBbl

TPYAHOCTH
obpaboTkn

Jlerkue

cpeaHue

CpeaHeTAXeNble

OYeHb

TAXEbIE TAKENbIE

Koadduuuenr
YAEJILHOTO
COIPOTHRIEHUS
TIpY BCTallKe,
x[la

Ho 30

30...50

50...70

70...120 120 u Bblle

IpumepHoe
cofepXaHue
usnyeckon
IJIMHB! (4a8CTHLIB
réféeﬂee 0,01 Mm),

To 20

20...30

20..50

50...70 Ceoiiie 70

Tabnuua 5.1.8

YaenbHoe ConpoTMBIIEHME NOYBbI MPU BCMAaLlKe B 3aBUCUMOCTU
OT cofepxaHus yactuy MeHee 0,01 M

MoYBbI MO MEXaHUYECKOMY COCTaBy

KonuyectBo uvac-
MY MeHblwe 0,01

YaenbHoe  COnpoTUB-
neHune H/cM?, (kMa)

MM, %
FnuHucTble 50-70 7 (70)
TsKEnble CyrMHNUCTbIE 25-50 5-7 (50-70)
CpeaHue 20-25 3-5 (30-50)
Nérkne 14-20 3-4 (30-40)
CynecyaHble 9-14 2-3 (20-30)
Meciu 3-9 2 (20)
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Tabnuua 5.1.9

MpuMepHoe 3HAYEHNE NOrOHHbIX YAENbHbLIX CONPOTUBAEHMI NoyBbl K”
B 3aBMCUMOCTW OT TuMNa 06paboTkm

Bua MawwuHa-opyane YnenbHoe co-
06paboTkm npoTuene-
Hue,kH/M
Ob6paboTka nnockopesamm Mnockopes 40-6,0
nybokoe pbixneHne PbixnuTens,ynsens- 8,0-13,0
KyNbTUBATOP
BopoHoBaHue LLnefd 60poHsbI 04-0,6
3y6oBble 60pOHBI 0,5-0,7
Mpy>X1HHbIE 60POHbI 08-1,0
CnnowHas KynbTuBauus MapoBble KynbTUBaTOPbI:
CO CTpenbyaTbiMK Nnanamm 14-26
LITaHroBble 1,6-2,6
MexaypsaHas obpaboTka MponawHble KynbTUBaTOpbl C
MosofibHbIMM ~ anaMm U ro- 1,2-1,8
NOSIbHBIMU 6pUTBaMK
PbixneHne noceBoB caxapHoii
CBEK/IbI 1,2-2,3
MoceB 3epHOBbIX  KynbTyp | [IMCKOBblE CESNIKM C  MexXay-
(psimoBoit) psapsmm 15 cm 1,-14
[unckoBble y3KopsaHble Cestnku 1,5-1,8
Cesinkun NyWwmnnbHUKN 1,2-2,8
MoceB nponawHbix KynbTyp | Cessiku ¢ NONOCOBMAHBIMMI
(psimOBOM, MYHKTUPHBIIA) COLUHMKaMW 06-1,2
Oky4ymBaHue kaptodens OKYYHUKM 1,5-2,0
Y60pKka 3epHOBbIX KOJIOCOBbIX | PsakoBble npuuenHbie XaTku 1,2-15
3€pHOBbIX
Y60pka KyKypy3bl Ha ceHaxk U | KoMb6aiiHbl:
cunoc KyKypy30y60pouHble 1,5-1,7
CnocoybopoyHbie 1,2-1,6
Y60pka caxapHo CBEKSIbl KoM6aiiHbl no 12,0
Y6opka kapTodens KapTodenekonanku 3nesaTop-
HOro TMNa 58-6,5
TepebneHune nbHa JIbHOTEpEbUNKK 3,25 -3,75
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5.2. ®u3nKo-MexaHM4Yeckne u TeXHosIormuecKkme CBomcTea
TpaB U CUNI0CYyEeMbIX KynbTyp [2, 8]

Tabnvua 5.2.1
MokasaTenn KOpPMOBOMN LIEHHOCTW 3e€/1eHO Macchbl

B 1 kr KopMa cofepxuTcs

Havmerosanne KOpMO- nepeea- | Kanbuus, | octo- KapoTu-
Tpaebl BbIX puBaeMo- r pa, r Ha, T
eanHuL, ro
Kr nporteu-
Ha, r
I.3eneHas TpaBa:
KN1eBep KpacHbIN 0,21 27 3,8 0,7 40
nouepHa noceBHas 0,17 36 6,4 0,6 50
acnapuet 0,18 28 2,4 0,6 65
I1.CeHo:
KIeBepHoe 0,52 79 9,4 2,2 25
nouepHoBoe 0,49 116 17,7 2,2 45
3cnapueTHoe 0,54 106 11,0 2,5 25
Tabnuua 5.2.2
XapaKTepMCTMKa NYyroBbIX TpaB
Twn Ypoxai PacTuTenbHas Macca c nnowam 1 m?
nyros ceHa, KonunuecTso Bec mMacchbl
T/ra Cpe3aHHbIX Cblpoit BO3AYLUHO-
pacTeHui Cyxoii
wr % r r %
3anuBHow nyr B Moc-
KOBCKOW 06nacTu:
3NaKoBble 5,5 1170 28,7 508 207,5 37,7
60608BbIE 765 18,7 606 174,5 31,8
pa3HoTpaBbe 849 29,8 615 145,5 26,5
OCOKOBblE 1297 31,8 65 22,0 4,0
Wtoro: - 4082 100 1795 549,5 100
LlenuHHo-cTenHon nyr
B PocToBckoit o6nactu:
3/1aKoBble 1,3 4422 91,8 - 100 77
pasHoTpaBbe 384 7,9 - 27 21
60608BbIEe 39 0,8 - 2 2
WNToro: 4845 100 220 129 100

Tabnuua 5.2.3

XecTKocTb cTebnein pacTeHuid 3aIMBHOro Niyra
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BoTaHuyeckme | BnaxHocCTb, CpeaHuin ava- XectkoBCTb, H cm?
rpynnobl % METp Y KOpHe- MWHK- cpeaHas MaKcu-
BOW LIENKKN, MM MasnbHas MasnbHas
3nakoBble 44-63,5 1,5-3,1 4,82 154 1225
Bo6oBble 57-60 1,6-2,4 2,7 50 230
PasHoTpaBbe 49-83 18-7,1 59 653 5568

Tabnuua 5.2.4

YpenbHoe CONpPOTUBNEHNE PE3AHUIO NO q3a3aM CNeNoCTn KyKypy3bl

YpenbHoe ConpoTVBAEHNE PEe3aHUIo
daza Bnax-
cne- CocTtosiHue HocT,, | TPY CTaTUCTUYe- npu aMHamMu4e-
pacTeHus o, | cKoit Harpyske P, | ckoii Harpyske a,
noctn Yo 3 2
Kr/MM KrcM/MM
1 LiBeTeHne MeTENKK 90 0,06 0,05-0,06
2 MonoyHas cnenocTb 3epHa 85 0,07 0,05-0,07
3 Mo104HO-BOCKOBAs CNesocCTb 80 0,08 0,06-0,07
4 BockoBasi cnenoctb 75 0,09 0,07-0,08
5 MonHasa cnenocTb 50-70 0,07 0,06-0,07

Tabnuua 5.2.5

KoahhuLmeHTbl TpeHUsS! MOKOSI CBEXECKOLLEHHOW TpaBbl

MoBepxHOCTU TpeHus
BoTtaHuueckue BnaxHocTb, CcTanb CTanb taHepa
rpynnbl % WAndboBaH- nucToBas, cocHoBas
Has OKpallieHHas
Pa3HoTpaBbe 58,7-83,0 0,64-1,47 0,51-1,48 0,42-0,81
Bobosble 64,9-71,6 0,83-1,29 0,87-0,94 0,48-0,62
3nakoBble 54,6-62,7 0,56-0,65 0,50-,073 0,26-0,38
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Tabnuua 5.2.6
KoadmumeHTsl TpeHus TpaB 3a/IMBHbIX JyroB

MoBepxHoCTH Tpasbl CeHo
TpeHUA opHonetHue |ueHos| w3 mpo- | w3 Banka | 3 konHel | w3 crora
BMAbl pacTe- Koca
HU
KoadbumumeHTsl ABMXKEHMS
Cranb
wnmdoBaHHas 0,56-1,47 0,85 0,68 0,58 - 0,48
Cranb nucToBas:
-OKpalueHas; 0,5-1,48 0,94 0,52 0,44 0,41 0,36
-HeoKpalleHHas 0,19-0,99 0,54 0,31 0,29 0,25 0,21
[epeBo rnagkoe:
-OKpalleHoe; 0,19-1,9 0,72 0,38 0,44 0,33 0,33
- HeOKpaLleHHoe 0,26-0,81 0,51 0,36 0,39 0,30 0,29
TpaBbl CeHo
MoBepxHoCTH opHonetHue | ue- | w3 npo- | M3 Banka | M3 KoMHbl | U3 cTtora
TpEHUsA BUAbl pacte- | HO3 Koca
HU

KoaddumumeHTsl nokos

Cranb wnudoBaH-

Has 0,34-0,92 | 0,63 0,41 0,39 0,37 0,35
Cranb nucToBas:

-OKpalleHHast 0,42-0,81 0,7 0,49 0,46 0,42 0,38
-HeoKpalleHHas 0,33-0,67 | 0,61 0,41 0,38 0,35 0,35
[epeBo rnagkoe:

-OKpalleHHoe 0,38-0,71 0,64 0,46 0,41 0,38 0,37
-HEeoKpalleHHoe 0,32-0,58 0,46 0,41 0,40 0,36 0,38

Tabnuua 5.2.7
KoadbduuneHT TpeHus nokos
[NS1 OCHOBHbIX NMPOAYKTOB YpOXKas MOACO/HEYHVKA

SneMeHTbI [NoBepXHOCTb TpeHUs

pacTeHus Jepeso cTanb pe3nHa
CeMsiHKM 0,5 0,62 0,75
3enéHble NNCTbs 0,62 0,97 0,97
Monysacoxwue nncTbs 0,50 0,6 1,05
Crebenb pacreHuii 0,45 0,62 0,70
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5.3. ®u3nKo-MexaHnuYecKme U TeXHOIormyeckue CBoMcrea

3€pPHOBbBIX KYJIbTyp

Tabnuua 5.3.1

KoabuumeHT TpeHus cTebnelt nieHuLsl 0 MaTepuan paboumx opraHoB

BnaxHocTb, % Mpu asvxeHuu B nokoe
cTebnen BO34Y- OLMHKO- wnugo- nepeBo OLMHKO- nucrosas aHepa
Xa BaHHas BaHHas BaHHas CTanb
cTanb cTanb cTanb
17,7 15 0,24 0,39 0,38 0,33 - 0,32
17.0 81 0,32 0,56 0.32 0.52 0,39 0,28
49.6 81 - 0,83 0.40 0,69 0,6 0,4
6.7 26 0,29 0,36 0.29 0,33 0,25 0,26

Tabnuua 5.3.2

OcHoBHble NokasaTenu q)M3MKO-MexaHM‘-|eCKMX CBOWCTB (B}'Ia)KHOCTb 14-

17%)

MNokasaTtenu MweHnua o3umas MNMweHunua aposas
OnunHa MM 4,8-8,0 4-8,6
LLnpuHa MM 1,8-4,0 1,6-3,6
TonwwmHa MM 1,6-3,6 1.4-3,8
Kputuyeckas ckopocTb M/c 8,9-11,5 9
Macca: abconotHas 1000 wT 20-40 22-42
Hatypa Kr/n 0,76 0,73

Tabnuua 5.3.3
Pa3Mepr N BeC ceMsaH paCTeHMVi
HasBaHus Pa3mep, MM CkopocTb Macca
ceMsiH TON- | Wupu- | AnMHa BUTaHUA, | abconoTHas, | 06b- yaenb
LwmHa Ha M/c 1000 wT B rp | eMHasg, Hasg,
kr/m> | r/cem?

MNuwennuya |1,6-3,6| 1,8-4 4,8-8 8.9-11,5 20-40 760 1,35
Ozumas
MNweHnuya (1.4-3.8(1,6-3.6| 4-8,6 9 22-42 730 1,35
Sposast
Poxb 1-4 (1,4-3,6 5-10 8,3-9,9 32 730 1.23
OBec 1,2-45| 1,4-4 | 10-18,6 8-9 20-42 450 1
AumeHb 1,5-1,7| 2-5 7-14,6 8,4-10,8 31-51 630 1,33
Mpoco 1,2-1,7| 1,52 | 1,8-3,2 9,8-11,8 7 850 1,15
'opox 3-9 4-9 4-9,5 15,5-17,5 135 850 14
Puc 2-2,5 2,5-2,8 5-7 9,5 19 520 1,15

368

Tabnuua 5.3.4




MpoyHoCTb CTebnei Npu CTaTUYEeCKoM paspbiBe
B nepwog yoopku

MNapametp MNweHnua Poxb
o3uMas sipoBas
CpegaHsiga nnowasb nonepeyHo- 0,5
ro ceyenus, Mm? 0,32 0,53
Ycunue, Kr 7,5 12,9 20,2
CpegaHee paspyliatollee Ha- 25,7
npskeHne, Kr/Mm> 29,7 37,5

Tabnuua 5.3.5

MpoyHoCTb CTebnei Npu AMHaAMUYECKOM MONEPEYHOM pa3phiBe
B nepwoa yoopku

MapameTpbl MNwexnua Poxb
o3umas sposas
CpepaHsas niowaab nornepeyHo- 0,44
ro ceyeHus, Mm> 0,29 0,5
CpeaHss yaenbHas paboTa 0,27
pa3pblBa, Krc/Mm? 0,029 0,053

Tabnuua 5.3.6

MoceBHble KayecTBa CeMSH

Kynbtypa | Knacc| CopepxaHue |BcxoxecTb, %,| BnaxHoCTb ANns pasnnyHbiX
OCHOBHOW He MeHee palioHoB, %, He 6onee

KynbTypbl, % a 6 B r

MweHnua 1 99 96 14 15,5 16 15

Msirkas 2 98 92 14 15,5 16 15

3 99 90 14 15,5 17 15

MweHnua 1 99 90 14 15,5 16 15

TBEpAas 2 98 87 14 15,5 16 15

3 99 85 14 15,5 17 15

Poxb 1 99 95 14 15,5 16 15

2 98 92 14 15,5 16 15

3 99 90 14 15,5 17 15

AuMeHb 1 99 95 14 15,5 16 15

2 98 92 14 15,5 16 15

3 99 90 14 15,5 17 15

OBec 1 99 95 14 15,5 16 15

2 98 92 14 15,5 16 15

3 99 90 14 15,5 17 15

Puc 1 99 95 15 14 - -

2 98 92 15 14 - -

3 99 85 15 14 - -
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O6/1acTE: MIrPOCKOTIHYECKOTO OGAACTE BIAKHOTO COCTOAHMA

COCTOAHMA ’0
a”ts | e %

%
45120 a0

J041% 60“"’""

35110 40
Forpoeno
Fol 5 20
25 9 — =
[7] 30 35 W, %
5 I 15 20 25 30 35 49
Doracme Cgrhr A id

Puc 5.3.1. BnausiHne UCXOOHOM BI@XHOCTW W, 3epHa Ha KPUBYH PaBHOBECHOMN Bnax-
HOCTK [, TPaBMMUpPOBaHME & U Yron eCTeCTBEHHOrO OTKOCa o 3epHa: I - 30Ha HopMarb-
HOWM BNaXHOCTW; II - 30Ha NOBbILEHHOW BMAXHOCTW; III - 30Ha BbICOKOM BIAXXHOCTU;
I - KpvBasi paBHOBECHOW BRAXHOCTU; 2-5- KpuBble WM3MEHEHUSI CbINy4ecT 3epHa
(2- poxb; 3- oBec; 4- nileHWUa;5- sUMeHb); 6,7- KpuBble TPaBMUPOBaHMUS 3epHa
TpaHcnopTepamu (6- CKpebKoBbLIM, 7- LIHEKOBBLIM); A - cyxoe 3epHo; B - 6e3onacHoe
XpaHeHue 3epHa; C - 3epHO MMrpoOCKONUYECKON BNAXHOCTH

Tabnuua 5.3.7

I'Ipe,qeanble TEMNEPATYPbl TEMNJIOHOCUTENA WU HAarpeBa 3epHa
NpoaoBOJIbCTBEHHOIO U cbypa>KHoro Ha3Ha4yeHUA B LLUAXTHbIX 3€PHOCYLUUIKaX

KynbTypa MepBoHauyanbHas | TemnepaTtypa | Temnepatypa TennoHocutens,
BNAXHOCTb Harpesa °C, npu pexume
3epHa, 3epHa paboTbl Cyuwkm
% B CYLUM/ILHOIA OAHOCTY- AByx-
kamepe, °C neHYyaToM CTyneH4yaToM
' i 11
1 2 3 4 5 6
lMweHnya o 20 50 140 120 150
Ceblwe 20 50 120 110 140
Poxb, slUMeHb, 60 160 130 160
NOACONHEYHOE Hesasucumo
cems OT NnepBoOHa-
Kykypysa, way- HanbHolA 50 150 130 | 160
Wwas  Ha nepepa- B/TAXHOCTU
60TKY
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OkoOH4YaHue Tabn.5.3.7

1 2 3 4 5 6

Kykypysa, uay-

Was Ha anmTenb-

HOEe XpaHeHue HezaBucumo 50 100 100 130

OT NepBOHa-

Mpoco YarbHolA 40 80 80 | 100

Osec BJIAXKHOCTU 50 140 130 | 160

peunxa 40 90 90 110

Puc-cbipeL 35 70 70 90

Cos [o 18 25 60 60 80
Cablwe 18 25 50 50 70

lopox v apyrue o 18 40 80 80 100

60608BbIE Cebiwe 18 30 70 70 90

5.4. ®u3nKo-MexaHnUYecKme U TexXHoIormyeckue CBoMcrea
KapTodensi, KOpHENJI040B U OBOLLEN

Tabnuua 5.4.1
PacnonoeHue KnybHel KapTodesst HEKOTOPbIX COPTOB B NoYBe

MapameTpsbl Copt kapTodens
Jlopx SnpoH BepnuxuHren
nybuHa 3aneraHusi BepxHero
KNy6Hs, cM:
cpeaHsas 51 4,7 53
HavMeHbLLas 3 2 2
Hanbornblias 10 9 10

LLnpuHa rHesaa, cm:
BAONb paaKa:

cpeaHas 23,9 24,8 27,7
HauMeHblLuas 14 9 12
HaubonbLuas 36 37 38
nonepek psiaka:
cpeaHsas 20,8 18,5 22,5
HauMeHblLuas 13 7 10
Hambonbluas 29 30 31
FnybuHa 3aneraHnst HUXXHero
KNy6Hs, cM:
cpeaHsas 18,9 19,2 18,6
HauMeHblLuas 16 14 16
HambonbLuas 23 22 24
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Tabnuua 5.4.2
Pa3mepHO-MaccoBble XapaKTEPUCTMKM KOPHEN U MI0AOB OBOLLEN

MokaszaTtenu Mopkosb | Ctonosas Jlyk Kanycta TomaTbl
CBEKNa penka CEBOK (Ko4yaH)

Pa3mepbl, MM:
AnvHa 90-300 60-210 32-51 - - 20-50
LUMpUHa - - 36-71 - - 23-67
TONWMHA 15-34 30-140 - - - 22-64
BbiCOTa - - - - 125-197 -
AVEMETP. - - - 6030 | 155-224 -
(cpenHwun)

Macca, r 46-430 70-800 28-800 1-10 | 1500-6000 | 25-150

Tabnuua 5.4.3
Pa3mepHO-MaccoBble M MEXAHWYECKME XapaKTEPUCTUKN KOPHEMTOAHbIX
N JTYKOBUYHBIX pacTeHUM

KynbTypa
MNokazaTtenu MOpPKOBb cBeKsa nyK JyK-CEBOK YEeCHOK
penyaTblii
1 2 3 4 5 6
Konuuectso pacre- 800-1200 300-450 300-600* 950-2300 280-710
HWIA Ha 1 ra, ThiC. 800-1000
Mnoa:
avametp, MM 10-80 30-200 20-120 5-30 25-40%2
30-80
AnvHa, MM 50-250 40-120 20-110 5-35 20-35%2
30-75
Macca, r 10-460 50-600 20-300 1-10 20-50%2
30-130
Myyok 60TBbI:
avametp, MM 10-30 20-60 5-22 4-6 5-15
BbICOTA, MM 200-600 200-500 80-120 130-300 300-500
NPOYHOCTb 20-500 250-850 20-65 15-30 80-200
(cuna paspebiBa), H
Cuna TepebneHus
nnoaa, H:
HenoAKonaHHoro 30.300 40-250 40-110 5-30 100-260
NOAKONAHHOro 8-30 10-50 1-6 1-5 20-110
FnybuHa pasmewenns | 50-250 15-100 20-100 10-65 30-160
B No4Be, MM
BbicoTa pacrnonoxe- -30-+30 -20-+110 -30-+60 -40-0 -60=0
HUS! TONOBKW Haj
YPOBHEM MOYBbI, MM
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OKoH4YyaHue Tabn.5.4.3
1 2 3 4 5 6

ﬂOI‘IyCI'VIMaﬂ BbICOTa
nageHns, M:

Ha CTanbHyto 0,09-0,11 | 0,20-0,25 0,5-1,0 0,9-1,1 0,6-1,0

NOBEPXHOCTb

Ha cnoit nnogos | 0,220-0,26| 0,60-0,70 1,4-1,6 1,5-1,7 1,4-1,7
KoathduumeHT Tpe- 0,7-1,0 0,9-1,3 0,3-0,5 0,4-0,6 0,4-0,7
HUA CKONbXEHUA No
CcTanu
O6bemHas (Hackbirn- 560-600 580-620 600-800 130-180*% | 500-600
Haﬂ) MNOTHOCTb MNo-
nos, kr/m’

* B uncmTene AaHbl 3HaYeHust npu BbipallMBaHUN N3 CEBKA, a B 3HAMEHa-
TENE - U3 CEMSAH.

*2 B upcAMTene fAaHbl 3HAUEHWs AN HECTPENKYIOWMXCS COPTOB, a B
3HaMeHaTene -0 CTPenKyLWwmxcs.
*3 [Ins cBexey6paHHbIX NYKOBML, C 60TBON.

Tabnuua 5.4.4
PasmMepHO-MaccoBble U MeXaHUYeCKNe XapakTepuCTKu
KOPHENMOAHbIX pacTeHU

MokazaTtenu CaxapHas KopmoBbie KopHenioapl
CBEKNa 6piokea cBeKna
Yucno pacteHuit Ha 1 ra, TbiC. 70-100 30-50 70-100
[nameTp kopHs, MM* 30-160 30-200 30-120
[MHa KOpHS, MM 70-350 70-200 100-210
Macca kopHensoaa, Kr 0,3-1,6 0.5-2,5 0,1-1,1
['nybuHa 3aneraHvsi B noyse, MM 50-340 40-120 50-130
BbicoTa pacnonoxeHus ronosku 0-100 0-130 0-110
Haf YPOBHEM MOYBbl, MM
Eszq)(bmumem TPEHUS CKOJbXe- 0,5-0,6 0,3-1,1 0,4-0,5
ObbveMHas (HacbiMHas) nnoT- 620-640 620-640 620-640

HOCTb KOPHEMI0A0B, Kr/M>

*B cOOTBETCTBUU CO CTaHAapTOM MWUHUMabHbIN pa3Mep AnaMeTpa Ansa Kop-
MOBbIX KOPHENJI0A40B U caxapHon cBeksibl 50 mMMm.
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Tabnuua 5.4.5

XapaKTepMCTMKM KynbTyp C HaA3€MHbIM M1I0AOHOLWEHNEM

MokazaTtenu KynbTypa

ToMat orypey neped 6aknaxaH
KonnyecTBo pacTeHuit Ha 1 ra, TbiC. 40-50 100-200 40-45 40-45
Mnoa:
avaMeTp, MM 20-60 12-60 40-75 35-65
AnvHa, MM 15-70 30-120 30-95 100-210
Macca, r 50-100 5-200 30-110 70-350
BbicoTa KycTa, MM 250-400 250-300 300-550 400-700
Pa3melleHne nnopos no BbicoTe B 65-90 100 20-45 50-.55%*
30He 0...100 MM, %
Cwvna, H:

pa3pbiBa CcTebns; 60-250*2 40-100 - -

TepebneHuns pacteHns; - 20-80 50-700 170-800

OTpblBa Noaa; 10-35 18-50 5-30 15-65

paspyLuatolas nnoa;

Npun CTaTUYECKOM OKaTum 20-50 - 60-80 200-400
KoapdmumeHT TpeHus ckonbxenus| 0,5-0,8 0,6-0,9 0,6-0,7 0,6-0,7
no cranm
Ob6beMHas (HacbinHas) 560-600 550-660 300-320 400-410
Macca nnogos, Kr/m®

*1 BONBLUMHCTBO M3 3TUX NMOOB KACATCS NOBEPXHOCTY MOYBbI.
*2 Cuna pesaHus crebns.

Tabnuua 5.4.6

MapaMeTpbl pacTeHus KanycTbl 6€/10KoYaHHOM
B 3aBWCMMOCTM OT COpTa U YPOXKaNHOCTU

Yucno pacteHuid Ha 1 ra, TbiC
KouaH:
AnamMeTp, MM
Macca, Kr
BbicoTa pacTeHusi, MM
[nvHa cBOBOAHOM OT NNCTLEB KOYEPBIrK, MM
Cwvna Tepebnenus pactenns, H
Cuna cpe3a kodepbiry (OTHOLUEHWE CUIbl pe3aHus K AMaMeT-
py), H/mMm
[Jonyctumas BbicoTa (M) MageHUst KOYaHOB HA CTaslbHYHO Mo-
BEPXHOCTb:
1«kr
6 kr
KoadbduumeHT TpeHUs CKONbKEHWS MO CTanu
O6beMHas (HacbinHas) NJIOTHOCTb TOBAPHbIX KOYaHOB, Kr/M>

20-45

160-290
0,6-7,6
200-420
80-170
150-1400

6,5-52

0,6-0,7
0,15-0,19

0,3-0,5

320-450

Tabnuua 5.4.7
XapaKTepucTmka Maccbl kapTodens 1 oBoLLer nocsie 06paboTku

Ha NMyHKTax U IMHUAX
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KynbTypa CraHpapTtHas | MospexaeHus | [ouseHHble | PacTuTenbHble
npoAyKums npumecu OCTaTKu
KapTodenb 92-98 0,5-5,5 2,1-5,2 0,5-1,2
Cronosble KOpHENoab! 85,5-95,3 0,3-9,1 0,1-2,3 0,5-2,2
Jlyk-penka 78,0-99,1 2,56-5,6 - 0,2-3,7
JIyK-CEBOK 32,5-98,7 0,8-3,0 0,3-2,8 -
KanycTa 65,2-92,4 6,2-26,4 - -
Tomarbl 62,8-95,4 2,3-14,5 - -

5.5. ®u3nkKo-MexaHnuecKme u TexXHOJIornyeckue
CBOMCTBa NJo4oB

Tabnuua 5.5.1

Cratuctnyeckume XapPaKTEPUCTUKN OCHOBHbIX pa3MepoB 610K

CpeaHee
MaTemaTuyeckoe
Copt oXunaaHue, MM KBaApaTneckoe mp max/ m
! OTKJIOHEHWUE, MM "
mp max [ mpmin| my | op max | op Min Gy

AHTOHOBKa 7.1 67 55 7 7 6 1,28
MenwvH wadpaHHbIN 58 56 53 6 5 5 1,09
OceHHee nonocaToe 66 65 55 6 6 5 1,19
PeHeT LuaMnaHcKuii 65 62 48 7 7 5 1,35
MenuH NoHAOHCKUM 68 64 52 7 7 6 1,30
HanoneoH 56 53 50 5 4 5 1,13
Po3mapuH 50 48 52 4 4 5. 0,96
[bxoHaTaH 65 62 57 6 6 5 1,14
KaHannb-cuHan 54 53 65 6 6 8 0,82
Capbl-cuHan 50 45 51 5 5 6 0,89
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Tabnuua 5.5.2
Yrnbl U KO3(PHULMEHTLI TPEHMS NIOAOB MO PA3NNYHbLIM MaTepUanam

MaTepuansl Koadaig}l._::;l—;;geHMﬂ Yron kayeHus, °
ANOMUHUI 0,445-0,601 5,8-20,0
Cranb 0,384-0,510 6,0-20,6
BpeseHT 0,404-0,466 5,8-19,4
Pe3nHa 0,445-0,625 5,0-18,6
MoposoH 0,900-0,966 5,0-17,2
s16noko 0,700-0,900 -
[Oepeso 0,364-0,424 5,6-20,2

5.6. ®u3nko-mMmexaHnueckme
M TEXHOJIOrMYecKkue CBOMCTBaA JibHa

pomna p, Ml
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Puc. 5.6.1. 3aBUCMMOCTY AaBfieHUs p okaTusi cTebnei NbHa oT NAIOTHOCTU MaTepuana
p: 1, 4, 6- TpecTa BNaxHOCTbto cooTBeTCTBEHHO 10, 20 1 30 %; 2, 3, 5 - NbHOCONOM-
Ka BMAXHOCTbIO COOTBETCTBEHHO 9, 20 1 26 %
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XapaKTepucTvKa cTebnecTos bHa

Tabnuua 5.6.1

[nuHa cTebns, cm:
obwas
TexHu4eckas
[OvameTp cTebng (Ha 1/3 BbICOTbI), MM
Macca ogHoro ctebns (6e3 ronosok), r
Cuna, Heobxoaumas fns paspbiBa cpesHel yactu, H
YecTkocTb cTebns, H/cM?, npu anametpe, MM:
1,8
1,2
0,9
Cuna conpoTusneHus n3nomy crebns conomsl, H:
Ha 1/3 AnvHbI OT KOMNA
Ha 2/3 ONvHbI OT KOMNS
Cuna conpoTuBneHust Cyxmx ctebneit okatuio (CTsruea-
HW0), H:
JIbHSAHOW COMOMbl
JIbHOTPECThI

40-140
35-125
0,6-2,8
0,4-0,8
30-60

47,5-54,7
15,8-20,1
9,2

1,0-18,0
0,5-9,0

0,45-0,70
0,40-0,70

5.7. ®u3nKo-MexaHnUYecKme U TeXHoIormyeckue CBoMcrea
KOPMOBbIX U CONYTCTBYIOLUX MaTepuasioB

O6beMHas NIOTHOCTb CENbX03rpy3os

Tabnuua 5.7.1

Ob6beMHas Ob6beMHas
Ipy3 M/I0THOCTD, Ipy3 MJI0THOCTb,
/™M /™
MweHunua, poxb 0,65-0,81 |Cwnoc n3 6atHm 0,60-0,75
AYMeHb, puc 0,58-0,75 |[TpaBa cBexeckoleHHas 0,30-0,40
OBec 0,40-0,50 ([HaBo3:
Kykypy3a 0,70-0,75 |cBexwit 0,40-0,50
CexaBLuniics 0,70-0,75
opox 0,8 Topd 0,30-0,62
Myka pxxaHast 0,50-0,60 |YnobpeHus 0.75-0.90
KapTodenb 0,63-0,73 [MuHepanbHble ! 4
Ceekna 0,57-0,65 LleMeHT HacbInbio 1,27-1,40
CeHo 1 conoma: 3emns 1,20-1,70
n3 cTora 0,08-0,12 |Kombukopm 0,49- 0,77
npeccoBaHHbIe 0,27-0,29 |TpaBuii 1,60-1,86
MonoBa 1 cbonHa 0,07-0,15 Mecok 1,40-2,05
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Tabnuua 5.7.2

MnoTHOCTN MaTepuanos
MaTepuan MNOTHOCTb, MaTepuan MNOTHOCTb,
Kr/m> Kr/m>
Bobbl 590-800 |Mpoco 660-850
Buka 800-850 |MweHuua 650-810
[opox 780-800 |Poxb 650-790
peunxa 640-700 |Cos B 3epHax 720
KMbIxu 650 LpoTbl 450
OTpybu 180-440 |Kykypy3a 700-750
[MoaconHeYHnK 420 Myka pxaHas 1 nweHn4Has 300-400
OBec 390-500 |Myka auMeHHas 580
SYMeHb 650-790 [KoM6ukopM pacchinHoi 350-650
Tabnuua 5.7.3
Yrnbl eCTeCTBEHHOr0 OTKOCa MaTepuasnos
Marepman Yron ecrtecTBeHHOro Marepman Yron ecrtecTBeHHOro
oTkoca, °C oTkoca, °C
Bobbl 38 MoaconHeYHnK 45
Buka 38 MweHunua 35
[opox 28 Poxb 35
Kykypy3a 35 SumeHb 35
OBec 35
MNpoco 24 Myxa >

lIpumeyarme. Yrnbl eCTeCTBEHHOr0 OTKOCa AaHbl B MOKOE, Yroa eCTeCTBEHHOr0 OTKO-
ca B ABMXXEHUM 06bI4HO Ha 15-20% MeHbLue.

Tabnuua 5.7.4
Dr3MKO-MeXaHNYECKME CBOMCTBA 3€PHOBbLIX KOPMOB W KOPMOCMECEN

KynbTypa

MNoTHOCTb, Yron

KOpMOCMecH Kkr/m3 ecTecTBeH- ';ci'aﬁg)gHuHM;%T KoacduumeHT TpeHus
Horo
0TKOC3,° TpeHns no ctann | no aepesy

Kykypy3a 730 28 0,53 0,37 0,35
Mwexnua 670-830 25 0,47 0,37 0,40
Poxb 650-790 26 0,49 0,37 0,40
SlumeHb 550-750 27,5 0,51 0,37 0,40
OBec 400-510 27,5 0,51 0,37 0,45
peunxa 700-750 27,5 0,52 0,37 0,44
Mpoco 800-900 28,4 0,54 0,34 0,40
Kombukopm —Bnax-|  4eq 31 0,58 0,45 0,30
HocTblo 14 %
BnaxHasi MellaHka 600 33-36 0.45-0.5 0,7-0,8
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5.8. ®u3nko-mexaHnueckme
M TeXHOJIOrMYeckue CBOMCTBa HaBo3a

Tabnuua 5.8.1
CocTaB 6ecnoacTuIoYHOro HaBo3a

KOMMOHEHTbI KpynHoro poratoro ckoTa CBWHOW NpU KOPMAEHUN

KOPOBBI onoArAk Ha n:ﬂ:dompi;t:z?— M:Z:ﬁ:::/unmo_

OTKopMe KOpMamu KOpMOoCMecaMun
Cyxoe BeLecTBo 9,82 9,78 10,30 7,88
Mecok 0,28 0,18 0,27 0,21
OpraHuyeckoe BeLLecTBO 7,88 7,20 7,51 5,78
A30T 06LMiA 0,41 0,47 0,51 0,48
®ocdop (P205) 0,11 0,28 0,27 0,25
Kanuii (K,0) 0,47 0,48 0,34 0,42

Tabnuua 5.8.2
YcpeaHeHHble nokasaTesnu
rpaHy/IOMETPUYECKOrO COCTaBa CBUHOMO HaBO3a

Pasmepbl yacTtuy, MM CopepxxaHue yactuu, %, npu KOpMIIeHUM
NOSIHOPALMOHHbIMU MHOFOKOMMOHEHTHBIMU
KOpMaMu KOPMOCMECSMM
0,05-0,1 14,9 8,0
0,1-0,5 25,0 19,8
0,5-1,0 23,3 14,5
1,0-2,0 17,8 29,8
2,0-5,0 12,0 21,4
Bonee 5,0 7,0 6,5
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Tabnuua 5.8.3
CBolicTBa 6€cnoacTuiIoYHOro HaBo3a

Brax- HaBo3 foMHbIX KOPOB CBuWHOI HaBo3
HOCTb, | MROTHOCTS, OvHamuue- | npenen MNOTHOCTS, OvHamuue- | npenen
% K/ ckas Ba3- | Tekyuectw, K/ ckas Ba3- | Tekyuectw,
KoCTb, Ma ¢ Ma KoCTb, Ma ¢ Ma
87 1032,2 4,0 100 1050,0 0,80 50
88 1029,6 3,6 70 1046,4 0,60 38
89 1026,9 3,0 45 1042,4 0,40 32
90 1024,4 2,4 27 1038,4 0,30 30
91 1021,8 1,6 18 1034,4 0,24 10
92 1019,1 1.4 11 1030,3 0,20 1,8
93 1016,3 1,1 9 1026,3 0,18 1,6
94 1013,9 0,9 7 1022,3 0,10 0,9
95 1011,3 0,7 - 1018,5 0,02 -
96 1008,7 0,2 - 1014,3 - -
Tabnuua 5.8.4
KpuTnuyeckasi CKopocTb NepeMELLEHNS] HABO3HOM Macchl
B HanopHoM Tpybonposoae
KpuTtunyeckas ckopoctb (M/C
HaBo3 E};as)g::cg/: nnﬂpry6onposona zmame$p</w?, M
! 0,15 0,20 0,25 0,30 0,40
Kpynioro poraroro 97 0,66 073 | 078 | 0,83 | 0,91
cKoTa
CauHoOM 96 0,91 0,96 1,00 1,14 1,25
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OCHOBHbBIE TEXHUYECKUE AAHHbIE 3EPHOYEOPOYHbIX KOMEAMHOB

MPUJTOXXEHUE 6

dupma, kombaiih  [LMpuHa  |MowHocTs | Paamepsbl MOnOTMNL- | Yucno Mnowank, M? Bmectn- . |Macca (Ge3
3axsara asurarens, Horo 6apabana | knasuw MOCTb xarku), Kr
Xatku,m KBt (poTopa), MM COonomo- GyHkepa, M°
avaverp |amka P |cenapaum |owmeTkn
-
2 ' 5

«Mega350» 485607 162 48

«Mega 360~

| 245

B 144

162,176, |

7 8 9 10
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MpogonmxeHve npun.6

«Lexion 520>,

«Lexion 520 Montana= &

«Lexion 570>,
_«Lexion 570 Montana
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MPUJTOXXEHUE 7

YC/TOBHbIE FPA®UNYECKUE OBO3HAYEHUA
B KWHEMATUYECKUX CXEMAX

HavmeHoBaHue 0O60o3HauveHne
1 2
1. Ban, BanukK, ocb, CTEPXEHb,
WaTyH 1 T.M.
2. HenoaswxHOe 3akpensieHue //i
OCM, CTEPXHSI, NanbLa v T.M. 4
3. HenoaswxHas onopa Aans e e
CTEPXHS, ABWXYLLErocs BO3- | a)
BPaTHO-NOCTYNaTeNbHO: 7777
Q) CKOJbXEHUS
S 00
6) KaveHus 6) %9
4. Onopa Ans CTEPXKHA:
a) HemnoaBuxHas a)
6) noaBvxHas 6) A
5. CoeanHeHMe CTepXHeN:
a) XecTkoe )\‘_
6) wapHupHoe a)
B) LUAPOBbIM LIAPHUMPOM
r) >ecTkoe C LWapHUpHbIM | 6)
npucoeavHeHnem TpeTbero
—_—0 )——
CTEPXKHSA B)
[) XeCTKoe C LapoBbIM Lap-
HUPHbBIM npucoeavHeHnem \4
TPETbEro CTEPXHSA r) v\
N,
A) __o___T
6. CoeguHeHue CTepxHs C | a)
HenoaABWUXXHOW OMOpoN:
a) WapHUPHOE C ABUXEHWEM B \
NJIOCKOCTU YepTexa 6) é ;

6) WapoBbIM LWAPHNPOM
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MNpogonxeHve npwn.7

1

7. TIOAWWNHUKN CKONbXEHUS U

KadeHuss Ha Bany (6e3 yTou- | a)
HeHns Tuna):
a) paauanbHblii 6) "—J'
paavanbHO-yMopHbIN: e
6) OAHOCTOPOHHMWIA B) g 1_.
fl
1
B) AABYCTOPOHHMWE r)
yNopHble il
T
') OBHOCTOPOHHMWE [ ”
1) ABYCTOpPOHHME a) : \
}
Al
8. MoALWMMHUKN CKONMbXEHNS: a) [ —
a) paavanbHbIi 1
6) pagvanbHbI caMoycTaHaB- Q
NMBatoLLMinCs 6) ()
B) paAvianbHO-YMOpHbIE: l—
OAHOCTOPOHHMWIA B)
|
[ABYCTOPOHHMUIA Tt
r) ynopHbie: ﬂ -}}
OAHOCTOPOHHMNE r)
i N
[IBYCTOPOHHWME { [l
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MNpogonxeHve npwn.7

1

2

9. MoALWVMHMKN Ka4yeHns:
a) paavanbHbii (obliee 060-
3HauyeHune)

6) paanasbHbIi POSIMKOBIV

B) paavanbHbli  camoycTa-
HaBnMBatoLLMiics

r) paavanbHbIf  POSMKOBBIN
CaMOYCTaHaB/IMBAOLWMIACS

[) paauanbHo-ynopHble (06-
wee 0603Ha4eHne)
OAHOCTOPOHHMUIA
[IBYCTOPOHHWI

€) paavanbHO-yMopHble po-
NMKOBbIE:
OAHOCTOPOHHMWIA

[IBYCTOPOHHWI

X) YNOPHbIE LIAPUKOBbLIE:

OAWHapHbIE

[BOMHblE

3) YMNOPHbIA POMMKOBbLIN Of-
HOCTOPOHHWI

a)

6)

B)

r

1))

e)

x)

3)

\§\®/0/

N
4

Pl

—
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MNpogonxeHve npwn.7

1 2

10. LinnmHap ¢ nopLuHem:

@) HEMOABWXHBIN C LWATYHOM a) ﬂ;
6) HENOABMXHBIN C LUTOKOM 6) —ﬂ;,;]

B) KavatoLmecs B)

11. CoeguHeHuve KpuBoLMNa
C LIATYHOM:

@) C NOCTOSIHHBIM pPaANyCcOM a)

6) c nepeMeHHbIM paanycom 6)
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MNpogonxeHve npwn.7

1

12. CoeanHeHne KoneH4yaToro
Bana C WaTyHOM:
a) C OAHWUM KOJIEHOM a)

6) C HeCKONbKUMU KONlEHaMU 6)

B) C KOJEHOM C )XXECTKUM | B)
NpOTYBOBECOM

C!Fh—

ol [N
g
|~ f|—

r) C KONEHOM C MasATHUKOBbIM F)
NnpoTUBOBECOM

$

13.  KpuvBOWWNHO-KY/IUCHbIE
MEeXaHWU3Mbl:

a) C nocTynaTenbHO ABWXY- | @)
Leiicst Kynmcom

6) C BpaLLatoLLeiicst Kynmcom 6)

MNpogonxeHve npwn.7
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B) C KavaloLLelcs Kynmcon B)
r) TO Xe, C MepemMeHHbIM | I)
paanycom

14.  Xpanosble  3ybuaTble
MEeXaHWU3Mbl:

@) C HapYXHbIM 3auenseHnem | a)
OfHOCTOPOHHWME

6) C HapyxHbIM 3auenneHnem | 6)
[IBYCTOPOHHWME

B) C BHYTPEHHWM 3aLeneHun- | B)

€M OAHOCTOPOHHUE
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MNpogonxeHve npwn.7

1

15. Mepepaun nNAockMM pem-
HeMm:

a) OTKpbITble

6) OTKpbITblE C HATSXKHbLIM
PONMKOM

B) NepeKkpecTHble

r) yrnoBble

[) NONynepeKpecTHble

a)

6)

B)

r

1))
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MNpogonxeHve npwn.7

1

16. MNepepaya KIMHOBUAHLIM
peMHeM

17. Mepepaya KpyrnbiM pem-
HEM W1 LUHYPOM

18. Mepepauya 3ybuaTbiM
peMHeM

19. Mepepava uenbito (obLiee
obo3HayeHne 6e3 yTouHeHus
TMnNa uenu)
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MNpogonxeHve npwn.7

1 2
20. Mepegmaun  3ybuyaTble !
(umMnuHapunyeckue): <7

a) BHEllHee  3auenseHune
(obwee o0603HaueHne 6e3
YTOYHEHUs TUna 3ybbeB)

6) TO e, C NpsAMbIMK, KOCbl-
MW U LEBPOHHBIMU 3y6bsIMM

B) BHYTPEHHee 3aLenseHue

a)

6)

&
i
:

il > |

BAES

[ > ]

B)
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OKOHyaHue npun.7

1

21. MNepepaun 3ybuatble C
nepecekawmMMMC  Banamu
(KoHMueckue):

a) obwee obo3HauyeHne 6Ge3
YTOYHEHUS TUNa 3ybbeB

6) C NpsMbIMK, CNMPaNbHBIMK
1 KpYroBbIMu 3ybbsMu.

a)

6)
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MPUJTOXXEHUE 8
OPMEHTUPOBOYHbIE HOPMbl ONMEPATUBHOIO BPEMEHM
HA CBOPOYHbIE PABOTbI [60, 61]

Ne CopepxaHue OnepaTueHoe
n/n pabot Bpems
B Yesl.-MVH
1 Pa3meTka oceii 4-x 0TBEPCTUI 1,03-1,19
2 Pa3meTka uepTunkon KoHTypa nepumetpoM 400 MM 0,2-0,44
3 YcraHoBka getanu unn CE Ha Ban wnm B 0TBepCTUe AMaMeT-
pomM 0,11-0,14
25 MM
4 YcraHoBka aetann nim CE Ha wAvUeBYO LUIMHAPUYECKYIO
NOBEPXHOCTb AnamMeTpoM 36-72 MM 0,11-0,18
5 YcTaHoBKa Kpyrnoi npoknaakv avametpom o 100 Mm 0,09-0,12
6 B3aTb MHCTPYMEHT (MONOTOK, K/kOY, OTBEPTKY U T.M.), OTNO-
XWUTb 3TOT UHCTPYMEHT 0,05-0,08
7 Kpennenue getanu nnm CE 60nToM c raiikoin M10 v waiboi:
- MHEBMOraikoBepTOM 0,37
- Fae4yHbIM KJTHOYOM 0,6-0,7
8 CTonopeHwue raiku WnaMHTOM 0,13-0,16
9 3anpeccoBka noAwunHuka avametpoMm 50 MM Ha anuvHy 80
MM:
- BPYYHYIO 0,25-0,5
- F’MAPaBINYECKUM NMPECCOM 0,2
10 | YcraHoBUTb npu3MaTU4ecKyto LUMOHKY ceyeHnem
bxh=10x8 1 AnnMHoi 50 MM 0,9
11 | YcTaHoBKa NpYy>XWHHOro CTOMOPHOMO KOonbL@ AMaMeTpoM o
60 MM B KaHaBKy OTBEpPCTUS UK Bana 0,11-0,18
12 HapeBaHue peMHsa anvHoi 1700 MM Ha [Ba LWIKWBA C pery-
JIMPOBKOMN HATSHKEHUS 1,15-1,4
13 HapeBaHue BTYNOYHO-pPONMKOBOM Lenu AnvHoi 1700 MM C
COeIMHEHMEM 3BEHLEB U PErYNIMPOBKON HaTSXKEHUS 1,85-2,2
14 | YcraHoBKa 3KCUeHTpVKa Ha Ban avametpom 45 mm 6e3 oce-
BOro 3aKpeneHuns 0,8-1,2
15 C6opka BanoB AMAMETPOM 45 MM C KynaykoBoi MycToM 8-10,5
16 | YcraHoBKa ABYX LMIMHAPUYECKUX LUECTEPEH C PEerynnpos-
KOV UX 3aLlenneHns 3,2-6,6
17 | YcTaHoBKa KpbIWKKM Ha KOPMYC NOAWUIMHUKA C 3aKpenieHnemM
YeTblpbMs BUHTaMU 3,2-5,8
18 MoaroHka M CTbIKOBaHWE KPOMOK NUCTOB TOMWMHOW 6 MM
nepen cBapKkoii 3,3-4,5
19 | MNpuBapka Kk Bany avameTpoM 110 MM LIECTU BUTKOB CriMpa- 10-50
JIM LWHeKa
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MPUJTOXXEHUE 9

YCNTOBHbIE OBO3HAYEHUA OMNOP 411 KPEMJIEHUA 3ArOTOBOK,
OBPABATbIBAEMbIX PESAHUEM

HavnMeHoBaHue

MpuMepbl HaHeceHMs 0603HaYEHMI

1

LleHTp:

HeMoABWXHbIV (rnagakuin)
pudneHbIi

nyaBaroLLmnii
BpaLLatoLmiics

06paTHbI BpaLlatoWwmincs
C pycbneHoN NOBEPXHOCTbIO

MaTpoH NOBOAKOBbIN

JItOHeT:

Onpaska:

NMOABUXXHbIN

HEMNOABWXXHbIN

LMAnHApUYeckas

KOHU4YeCKad, ponmkosas

pe3bb0oBas, LMnMHapuYecKas
C Hapy>XHol pe3bboli:

wnnuesas

LlaHrosas

="
E=*
=
="
=
=
=
=

Q27722

’/I///////I///A
Smin 72227723
!' 2z
Jmin
1
]
AN

THIHLAI1IH7777,

o

R iz
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OKoHyaHue npun.9

1

Onopa perynvpyemas co cepnyeckon
BbIMyK/OW paboyeil NOBEPXHOCTbIO

3aXMM MHEBMATUYECKWA C LUMUHAPU-
yeckon pudneHon pabouein nosepx-
HOCTbIO

B Tuckax c npusMaTu4eCKMMun ry6KaMVI
1 NHEBMATUYECKUM 3aXXNMOM

B KOHType C LEHTPUMpPOBaHWEM Ha LU-
NIMHAPUYECKMIA nanew, C YrnopoM Ha
TPU HENoaBWXHbIE OMOpbl U C NpUMe-
HEHWEM YCTPOWCTBa ABOWHOIO 3aXWu-
Ma, UMetoLLero ccepuyeckue paboune
NMOBEPXHOCTH

B TpexKynaykoBOM MaTpoHE C Mexa-
HUYECKUM YCTPOICTBOM 3aXWMa, C
yrnopoM B Topeu, C MNOMKMMOM
BpaLLatoLmMcs LIEHTPOM o
KpernyieHneM B MOABUXXHOM JOHETE

Ha KOHWueckol onpaBke C rugponna-
CTOBbIM YCTPOMCTBOM 3aXWMa, C Yno-
poM B Topel Ha pudneHylo noBepx-
HOCTb ¥ C MOAKMMOM BpaLLaloLMMCS
LIEHTPOM

2
T

- Smin

Smax
~ P
I 9

Smin

I,
]
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. - MPUJTOXXEHWE 10
LUEPOXOBATOCTHU NMOBEPXHOCTEW AETAJIEN CEJIbXO3MALLUWH

Bva noBepxHocTH Ra , mkm

MocafoyHble NOBEPXHOCTM OTBEPCTUMIA AnaMeTpoM 18-120 mMm:
- 7, 8-i KBanUTETHI 0,8..1,6
- 9-1 KBanuTET 3,2

MNocapo4Hble NOBEPXHOCTY Banos AnaMeTpoM 18-120 mm:

- 6, 7-11 KBaNUTETHI 0,8...1,6
- 8, 9-11 KBaNUTETHI 0,8...3,2
Topupl 3anje4ynKoB BasioB M KOPMyCcoB ANs 6a3vpoBaHMsl MOALMIHU-
KOB, 3yb4aTbiX KOJIEC, LKNBOB, 3BE3/04EK 1,6..3,2
MoBEepXHOCTM BanoB MOA PE3NHOBbIE MaHXETbl, KaHaBku, dacku,
paauycbl rantenem 6,3
Hepaboune noBepxHOCTV Banos 6,3...12,5
Mpocmnm 3ybbeB WwecTepeH 9-i CTeneHn TOYHOCTU 3,2
Paboune NoBepXHOCTU LLKMBOB 1 3yObeB 3BE3404EK 3,2

Paboune MoBepxHOCTU TOPLEB CTYMNWL, LIECTepeH, LUKWBOB, 3BE3A0-
HeK 1,6..3,2
MoBEPXHOCTU LWINOHOYHbIX MA30B Ha Banax:
- paboune 3,2
- Hepaboune 6,3

nOBerHOCI'VI LLIMNOHO4YHbIX NA30B B OTBEPCTUAX:

- paboune 1,6

- Hepaboune 3,2
Paboumne noBepxHOCTN pe3bb 7-9-1 CTeneHn TOYHOCTU 3,2..6,3
OtBepcTusi noa 60NTbl, BUHTbI 12,5
OnopHble MOBEPXHOCTW NOA rofioBkv 601TOB, BUHTOB, raek 6,3
OnopHble NOBEPXHOCTU MPYXUH OKaTUs 12,5...25
KpoMku aetanei noa cBapHble LBbI 50...100
MoBepXHOCTN OpraHoB ynpasneHus (PyKOSTKU, MaxoBUKN U Ap.) 04..1,6
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MPUJTOXXEHUE 11

OBO3HAYEHUS CTAHAAPTHbBIX AETAJIEN

Ne YcnoBHble XapakTepucTuka
n/n 0603HauYeHns n3nenus
1 2 3

bont M12x1,25-8gx60.10.9.
40X.01.6
FOCT 7798-70

BoNnT C LWecTUrpaHHON ronoBKOM HOp-
ManbHOW TOYHOCTW, AMAMETPOM pe3bbbl
12 MM, MenkuMm warom 1,25 MM, nonem
fgonycka 8g, AnMHoM 60 MM, Knaccom
npoyHoctn 10.9 u3 ctanu 40X, NokpbITU-
eM «01» UMHKOBBIM C XpOMaTUpPOBaHUEM
TONWMHOW 6 MKM.

BonT M12-8gx70.5.8
FOCT7798-70

BoNnT C LWecTUrpaHHON roMoOBKOM HOp-
ManbHOW TOYHOCTW, AMAMETPOM pe3bbbl
12 MM, C KpYnHbIM WAroM pe3sbbbl, NONEM
fgonycka 8g, avHoi 70 MM, Kjlacca Tou-
HocTu 5.8 6e3 nokpbITuS.

BuHT A.M8-69x50.4.8.09.8
loct 1491-80

BWHT C UMAMHAPUYECKON rOfIoBKOW Kiac-
ca TOYHOCTU A, AnaMeTpoM pe3sbbbl 8 MM,
C KpYyMHbIM LIAroM pe3bbbl, nonem fAo-
nycka 6g, anvHoi 50 MM, knacca npouy-
HOCTW 4.8, NoKpblITUEM «09» - LMHKOBbIM
TONWMHOW 8 MKM.

BuHT B.M6x%0,5-6g%x45.4.8.02.5
FOCT 17473-80

BWHT C nonykpyrnoi ronoBkoi Kkracca
TOYHOCTM B, amameTpom pe3sbbbl 6 MM,
menkum warom 0,5 MM, nonem ponycka
6g, AnMHOM 45 MM, Knacca MPOYHOCTM
4.8, nokpbiTeM «02» - KagMMEBbIM C
XPOMaTUPOBAHWEM TOJILUMHOW 5 MKM.

Malika M12-7H.5
[OCT 5915-70

laiika wecTurpaHHas HOpMasbHOW TouY-
HOCTVU AnMameTpoM pe3bbbl 12 MM, Kpyn-
HbIM WaroMm pe3bbbl, C Monem Aonycka
7H, knaccoM npoyHoctn 5, 6e3 nokpbl-
™a.
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MpogonxenHve npun.11

1 2 3
6. laiika M16x1,5.7H.6.09.7 laiika Kpyrnas wnuuesas HOpManbHOM
FOCT 11871-73 TOYHOCTM, AMAMETPOM pe3bbbl 16 MM,
Menkum warom 1,5 MM, ¢ nonem gonyc-
Ka 7H, KnaccoM npo4HoCcTU 6, C NOKpbI-
TMeM «09» LMHKOM TOJILUMHON 7 MKM.
7. Lnunbka M16-6gx120.58 LWnunbka ¢ avameTpom pe3bbbl 16 MM,
[OCT22033-76 KPYMHbIM WwaroM pe3sbbbl, ¢ nonem Ao-
nycka 6g, AnvHoi 120 MM, knacca
npo4yHoctu 5.8, 6e3 nokpbITHS.
8. LLan6a 12.01.08kn.05 LLanba ans kpenexHoi AeTanu C Aua-
FOCT 9649-78 METPOM pe3bbbl 12 MM, C TOJNLIMHOW,
YCTaHOBJIEHHOW B CTaHAapTe, U3 cTamu
Mapku 08kn, ¢ nokpbiTneM «05» - okuc-
HbIM.
9. Laitba npyxuHHas ans 6onTa, BUHTa,
LUMWNbKV AMaMeTpoM 8 MM:
LLlain6a 8.3X13 - HOopMasnbHasi ¢ KBagpaTHbIM Monepey-
OCT 6402-70 HbIM ceuyeHueM u3 ctanu 3X13 6e3 no-
KpbITUSI;
LLlan6a 8./1.65I 029 - flerkasi ¢ MpsIMOYrofibHbIM Monepey-
[OCT 6402-70 HbIM ceyeHueM u3 ctanu 65I ¢ kagmune-
BbIM MOKPbITUEM C XpOMaTUPOBaHMEM
TONWMHOW 9 MKM
10. LLait6a 64.01.08KN LLaitba cTonopHas MHoronanyaTas ans
[OCT 11872-89 KpeneXxHou Aetanu 64 MM, C TONLWMHOW,
YCTaHOBJIEHHOW B CTaHAapTe, M3 cTamu
Mapku 08kn 6e3 NoKpbITUS.
11. MaHxeTa 1.2-60x80-3 MaHxeTa pe3vHoBas apMUpOBaHHast

roCT8752-79

AN Bana, OAHOKPOMOYHas — «1»;
KpoMka chopMoBaHa 6e3 MexaHWUuecKou
06paboTkn — «2»; C BHYTPEHHWM Aua-
MeTpoM 60 MM, HapyXHbiM — 80 MM, 13
pe3unHbl 3 rpynmbl.
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OkoHyaHue npun.11

2

3

12. Lnoxka 18x11x100 LLinoHka npu3MaTuyeckas LWMpUHOM 18
[OCT 23360-78 MM, BblCOTOM 11 MM, AnmHoi 100 MM.
13. LnoHka 18x11x100 LLInoHKa KAMHOBasi C FOMIOBKOM LUMPUHOM
[OCT 24068-80 18 MM, BbicoTOM 11 MM, AnvHoM 100 MM.
14. LLInoHka 5x6,5 LUNoHka cermMeHTHas LWWpWUHON 5 MM,
FOCT 24071-97 BbICOTOM 6,5 MM.
15. MoawmnHmnk 50212 MoAWMNHUK  OAHOPSAHBIN  paananbHblii
[OCT 2893-82 LIAPVKOBbINA NErkon Cepun C BHYTPEHHUM
anameTtpoM 60 MM, HapyxHbiM 110 MM,
LUMPUVHON 22 MM.
16. MoawwnnHuk 7214 MoAlWMNHUK Nerko cepuy OAHOPSIAHLIV
[OCT 333-79 KOHUYECKUN PONNKOBLIN C  BHYTPEHHUM
anameTtpoM 70 MM, HapyxHbiM 125 MM,
LUIMPUHON 26,5 MM.
17. MoawmnHmk 11206 MoawmnnHUK  2-psigHbliA  cchepuyeckuii
[OCT 8545-75 paavanbHblid LWApUKOBLIA B KOMMMEKTe C
KOHWYECKOW 3aKpenuTesibHOW  BTY/KOM,
LIai 6o CTOMOPHOWM M LUMMLEBON raikow
ana Bana guameTtpoMm 30 MM, C Hapyx-
HbIM AMAMETPOM 72 MM.
18. Konbuo A30 Konbuo npyXuHHOe YynopHoe mnjockoe
[OCT 13940-86 Hapy>XHOe  KOHLUEHTpuUYeckoe,  Knacca
TOYHOCTU A, C yCrnoBHbIM AnameTpom 30
MM, U3 ctamm 651, 6e3 NokpbITUS.
19. Konbuo A30 Konbuo npyXuHHOe YynopHoe mnfockoe
[OCT 13941-86 BHYTPEHHee KOHLEHTPUYecKoe, Kracca
TOYHOCTU A, C YCnoBHbIM AnameTpom 30
MM, 13 ctamm 651, 6e3 NokpbITUS
20. Uens MP-19,05-3180 Lenb npusBoaHas BTYNOYHO-PONMKOBAs

FOCT 13568-90

ofHOpsiAHas HOpManbHOM Cepwuu, Luarom
19,05 MM C paspywatolein Harpyskom
31800H.
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EpmonbeB tOpuii MBaHOBWY,
UrHaTeHko MBeaH Bacunbesny,
UBaHUoB Bnaaucnas VBaHoBWY,
CMexyHOB EBreHuii AHaTo/IbEBNY,
ByToBueHko AHapen Bnagummposuy

KYPCOBOE 1 ANMNJIOMHOE
MPOEKTUPOBAHUE
CE/TbCKOXO3AMCTBEHHbBIX MALLIMH
1 OBOPYJOBAHNA

YuebHoe nocobne

Moa pepakuwmeli HO.WU. EpMonbeBa

2-e usgaHwue,
nepepaboTaHHOE W1 LOMOSTHEHHOE

V3paetcs B aBTOPCKOW pefakumm
KomnbtoTepHas obpabotka: U.B. Kuknyesa
Tem. nnaH 2013

B neyatb 10.08.2013.
O6bém 25,25 ycn. n.n. Odcet. Popmat 60x84/16.
Bymara Tmn N23. 3aka3 N2750. Tupax 100 3k3. LleHa cBoboaHas

W3paTenbckuii ueHtp AITY
AZpec yHuBepcuTeTa M Nonurpaduyeckoro NpeanpusTms:
344010, r.Poctos-Ha-[oHy, nn.larapuHa, 1.



