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NPEANCIIOBUE

Co3gaHne HOBbIX M COBEPLUEHCTBOBAHWE CyLLECTBYIOWMX Ceflb-
CKOXO3AIMCTBEHHBIX MalLMH ABMSETCA COXHBIM MHOrO3TanHbIM U Anu-
TefbHbIM MPOLECCOM. DTOT MPOLIECC peanu3yiloT Hay4HOo-uccneaoBaTesb-
CKMe OpraHu3auun, KOHCTPYKTOpCKMe 610po, MalLMHHO-UCMbITaTeNbHble
craHumn (MUC), NpoeKTHO-TEXHOMOrMYeckne Cnyxobl, 3aBOAbI-M3roTOBK-
Tenn NpoayKumn.

BbinyckaemMasi Halleil MpPOMBbILLNIEHHOCTbIO TEXHUKA MO3BONSIET
MEeXaHM3MpOoBaTb OCHOBHLIE OnepaLmn B NOSIEBOACTBE U XXMBOTHOBOACTBE.

NcxoaHbIM JOKYMEHTOM Ansl CO34aHMS MM MOAEpHM3auMn Ma-
LUMHBI SIBNSETCS TexHMYeckoe 3aaaHune (T3) 3aka3umka. B 3agaHum onpe-
OenseTca: HasHadeHne MaluuHbl, YCnoBus ee paboTbl, MYHKUMOHANbHbIE
rokasatenu (BbiCOTa cpesa cTebneil, rnybuHa 3aAenku CemsH U T.4.),
TEXHUKO-3KCMNyaTauMoHHble TpebosaHus (Macca MaluuHbl, arperaTnpo-
BaHWE, KONNMYECTBO 0BCNY>XMBaKOLWEro nepcoHana u T.4.), SKOHOMU4YecKne
TpeboBaHus.

Ha ocHoBe TEeXHMYecKoro 3afdaHusl KOHCTPYKTOPCKasi opraHunsa-
UMs COCTaBnsIET TEXHUYECKOe npeanoXeHne Ha pas3paboTky KOHCT-
pyKuMn. TexHu4yeckoe MNpeanoXeHue BKIOYaeT TEXHMYECKoe 3adaHue,
onucaHue NpearonaraeMon KOHCTPYKLMKM, MoKas3aTen ee yHudukauuu,
CTaHAapTU3auMmM n HopManusaumu. llocne yTBepXAeHMSI TEXHUYECKOro
NpeanoXeHns paspabaTblBA€TCS 3CKU3HbIN MPOEKT HOBOW MalMHbIL. OH
COOEPXMUT XapaKTEPUCTUKY NPUHLMNNANBHO HOBbIX KOHCTPYKTMBHbIX pe-
LUEHWI, AaeT NpeacTaBneHue ob ycTpoicTBe M paboTe MawuHbl. Ha oc-
HOBaHUN 3CKMU3HOro NPOEKTa M3roTaB/IMBAIOTCA MaKeTbl MexaHu3Ma, pa-
6oune opraHbl, KOTOpble noasepratoTcs 1abopaTopHbIM UCMbLITAHMAM Ha
cneumasnbHbIX CTeHaax.

B panbHelilleM paspabaTbiBaeTC TEXHUUECKUIA MPOEKT, KOTOPbIN
[AET NosiHoe npeacTaBieHne 06 YCTPOMCTBE U3LAENMS U COAEPXUT AaH-
Hble, HeobXxoaMMble NS paspaboTKU KOHCTPYKTOPCKOW AOKYMEHTALWN.
B TEXHMYECKOM MNPOEKTE 3aKMNadblBalOTC OCHOBbI MATEHTHOM YMCTOThI
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N KOHKYPEHTOCMOCOB6HOCTM MalumHbl. B npouecce pa3paboTku TexHu4e-
CKOro npoekTa npoaomkatoTca nabopaTopHble, CTEHAOBbIE U MOMEBbLIE
NCMbITaHNS MAKETOB, OPUIrMHasbHbIX pabounx opraHoB U MEXaHW3MOB.

Mocne yTBepXAEHMS TEXHMYECKOro MpoekTa pa3pabaTbiBaeTcs
KOHCTPYKTOpCKasi [OKYMEHTaLMsl Ha OMbITHbI 06pa3ell MalluunHbl. U3ro-
ToBMeHHble 06pasubl NOABEpPraloTCs AOBOAOYHBLIM W MNpeaBapUTENbHbIM
UCNbITaHMSM MO crneunasnbHbiM MporpaMMaM KM MeToaukaM. B npouecce
UCMbITAHUI OLIEHUBAETCS MPOYHOCTb M PaboTOCNOCOBHOCTb MaLlMHbI, Ka-
YeCTBO BbINOSHAEMOro PYyHKUMOHaNbLHOMO npouecca. OgHOBPEMEHHO YCT-
PaHSIIOTCA BO3HUKAOLME NOSIOMKM U HapylleHusl B paboTte.

OnbITHble 06pa3ubl, MOMYYMBLUME MOMOXUTENBbHYIO OLEHKY Ha
npeaBapuUTeNbHbIX UCMbITaHUSIX, NPEACTaBNSAOTCA Ha NpUEMOoYHble (rocy-
[apCTBEHHbIE) UCMbITaHMS. Tpy NONOXUTENBHBLIX pe3ynbTaTaX rocyAapcT-
BEHHbIX UCMbITaHWUI NPOBOAMTCA KOPPEKTUPOBKA KOHCTPYKTOPCKOM AOKY-
MeHTauun, ohopMNSETCA peLleHne O NOCTaHOBKE MalUMHbLI Ha Npou3Boa-
CTBO, BCe ee YepTexu CoriacoBbiBalOTCA C U3roTOBUTESEM.

Mo pe3ynbTaTaM MPUEMOYHBIX MCMbITAHWI NPOBOAAT KOPPEKTU-
pOBKY KOHCTPYKTOPCKOW [IOKYMEHTALMM U U3roTaB/MBAOT YCTaHOBOUHbIM
obpas3eLl, KOTOpbIi SBMSETCA 3TafIoHOM A5 POU3BO/ICTB.

YUT0b6bl YCKOPUTL MPOEKTHbIE PaboTbl, MHOFAA COBMELLAIOT 3Tarbl
TEXHUYECKOr0 3aaHus M 3CKM3HOMO MpPOEKTUPOBaHMS CO CTeHAOBbIMU
UCNbITaHMaMKU. Ha NpakTke 3a4acTylo COBMELLAOT pa3paboTKy TeXHUYe-
CKOro MpoeKTa C MOAroTOBKOM KOHCTPYKTOPCKOW AOKYMEHTaLuM, [A0BO-
OOYHbIMU 1 NpeaBapuTesbHbIMU NCMbITAHUSMW.

bonblloe 3HayeHWe OKasblBalOT UCMbITaHUS (nepuoanyeckue) m
Ha obecneyeHne HeobXOAMMOro KayecTBa BbIMYCKAEMbIX 3aBOAAMM
MalLLKH.

B npouecce co3gaHns u MoAepHU3aUmMn MalmnHbl NPOBOASTCS Ha-
Yy4HO-nccnepgosatenbckme pabotol (HUP), HanpaBneHHble Ha MoBbIEHWE
ee TeXHUYeCcKoro YpoBHS. MOHATMA «HayyHOe WccnefoBaHue» U «UCrbl-
TaHue» pasfyHbl. Hay4yHbIM UCCIE40BaHMEM Ha3blBalOT NPOLecC m3lydye-
HUS onpefeneHHoro obvekTa (npeamMeTa unu sIBNeHUs) C LeNbio packpbl-
TUS1 3aKOHOMEPHOCTEN ero passutus. MpumepoM HUAP siBnstoTCa co3aaHue
6onee COBEpLUEHHbIX TEXHOMOMMIA MEXaHWU3MPOBAHHbLIX paboT, ycoBep-
LUEeHCTBOBaHME paboumx opraHoB, W3y4yeHue (U3NKO-MEeXaHUYEeCKMX
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CBOWCTB  CE/IbCKOXO3SMCTBEHHBIX MaTepuasnoB, ONTUMM3aLMS  LUMPUHBI
3axBaTa ¥ paboueii CKOpoCTM MalUMHBbI.

lMpoLecc Hay4yHOro WMCCIEOoBaHWs OCYLLECTBNSIETCA C MOMOLLbIO
o6LLeHayYHbIX METOAOB: aHaNM3a, CMHTE3a, UHAYKUMW, AedyKUuMW, aHano-
K1, MOAENMpOBaHMUs, abCTparMpoBaHUs M KOHKpeTM3auuu. Mccnenosa-
HUE MOXET 6biTb TEOPETMUECKUM WM 3KCMEPUMEHTA/IbHLIM. TeopeTnye-
CKOE MCCNeloBaHME 3aKJII0UaEeTCs B pa3paboTke U aHanMse mMaTeMatude-
CKMX Mopenel, MAEHTUYHBLIX OpurMHany. TeopeTuyeckoe WccneaoBaHue
MPOBEPSIETCA U [OMOSHAETCA 3KCMEPUMEHTASbHBIM. DKCNEPUMEHT — 3TO
HAy4YHO MOCTaBMIEHHbIA OMbIT, B KOTOPOM WCC/IEA0BATENb MIaHOMEPHO
BUAOWU3MEHSIET YCIOBMS PasBUTMS 06bekTa (MaliMHbl WMAM Mpouecca),
YTO6bl MONMYUMTb SCHBIE 3aKOHOMEPHOCTMU.

Moa ucribiTaHeEM TIOHMMAIOT MPOBEPKY KaKUX-NMBO paHee yc-
TAHOBJIEHHbIX CBOWCTB WM/IM KayecTB MallWHbI (arperaTa, opyaus), cOOT-
BETCTBME WX XapaKTEPUCTMK CTaHAapTaM, TEeXHOMorMYeckum Tpebo-
BaHMAM Ha NOKa3aTe/M HasHayeHus W T.4. Hanpumep, npu UCMbITaHUSAX
3epHOY60poYHOro koMbaliHa OnpeaensioT BEMUMHY MOTepb 3epHa U
CPaBHMBAIOT 3TW MOTEPU C OFPaHUYEHUSIMU MO arpoTEXHUYECKUM Tpe6o-
BaHMAM.

McnbiTaHMs, NpoBeaaHHblE B YC/IOBUAX peasnbHOW 3KCMlyaTaumu,
NO3BONAIOT MOMYYNTb WUCXOAHbIE AaHHbIE ANS AaNbHELLIMX pacyeTosB,
BHECEHUS U3MEHEHWIA B MALLMHY, NIAHUPOBAHMS TEXHUUECKOTO 0BC/TY>XU-
BaHMS MaLUWHbI B XO3SMCTBaX.

MprUMeHEeHNe TEOPUM BEPOSTHOCTU B OMbITE CO3AAHUS CESTbCKOXO-
3AWCTBEHHbIX MaLUMH NMO3BO/MIIO (hOpManM30BaTh CUCTEMY paLMOHAsbHbIX
NpMEMOB B 06/1aCTU 3KCMNEPUMEHTANbHBIX UCCIEA0BAHUI U UCTIbITAHUIA B
(bopMe COOTBETCTBYIOLLMX METOAMK. METOANKA NO3BONSET PELLMTL BOMPOC
O M/aHMPOBAHUKN 3KCMEPUMEHTOB, OMPEAEeNTb MX YMCIO WM MOCNeaoBa-
TEeNbHOCTb, NPOBECTU CTAaTUCTUYECKYIO 06paboTKy MoJTyYeHHbIX Pe3y/bTa-
TOB, OLIEHUTb TEXHWUKO-3KOHOMUYECKWUI YpOBEHb MallMHbl. OlMbKKU B Me-
TOAMKE MPUBOASAT K HAKOM/IEHWUIO CTaTUCTUMUYECKOro MaTepuana, U3 KoTo-
poro Henb3sl cenaTh BepHble BbIBOAbI. [paBUIbHas METOAMKA NO3BONSET
nosy4yaTb 06bEKTUBHYIO MHEDOPMALIMM B OrpaHUYEHHbIE CPOKU.



1. OPFTAHU3ALMSA U NPOBEAEHWUE UCMbITAHUI
CEJIbCKOXO3SINCTBEHHbIX MALLWH

1.1. Llenu n 3apaum ucnbiTaHum

Mocne W3roToBMEHUSI OMbITHBIX 06pa3LIOB U3AENUii HEO6X0AMMO
NMpoOBEPUTb, B KakoW Mepe OHM COOTBETCTBYHOT 3aMbIC/y MO CO3AaHUI0
HOBOW TEXHUKM.

Takyto NPOBEPKY BbIMNOJHAOT NOCPEACTBOM UCTIbITAHUIA.

UcribiTaHnsMY Ha3bIBAKOT SKCNIEPUMEHTANbHOE ONpeaeneHne Ko-
JIMYECTBEHHbIX U (UNIM) KAYECTBEHHbIX XapaKTEPUCTUK CBOMCTB OObLEKTA
UCMbITAHUI KaK Pe3ynbTaT BO3AENCTBUS Ha HEro npu ero (yHKLUWUOHMUPO-
BaHUM U MOZIENMPOBAHUMN.

MOCKOMbKY YCNOBUSI NMPUMEHEHUS CENTbCKOXO3SIMCTBEHHOM TEXHU-
KM MHOroobpasHbl M HEAOCTATOMHO W3Y4Y€Hbl, 3HAYeHWUs MapaMeTpoB
CENbCKOX03AWCTBEHHbIX Cpefl (0COBEHHO MOYBEHHBIX YC/TOBUI) M3MEHS-
l0TCA B 6ONMbLUMX MNpeaenax, aHaIMTUUYeCKUe METO/lbl pacyeToB MHOMMX
TUMNOB Pabounx OpraHoB elle [aneku OT COBEPLUEHCTBA, TO WCTMbITAHUSA
BHOBb W3rOTOBJIEHHbIX 06Pa3sLIOB CENbCKOXO3ANCTBEHHON TEXHUKM B Ha-
CTOsILLIME BPEMS SIBNSIIOTCSA BaXKHOW COCTaBHOM YacTbio (CTaanen) npouec-
ca OTpaboTKM HOBbIX KOHCTPYKLWIA.

OCHOBHOM LIeSIbl0 UCTIbITAHUN  CEIbCKOXO3SAMCTBEHHON TEXHWUKU
ABNAETCS MNoSyYeHne 06bEKTUBHOW, AOCTOBEPHON MHGOPMaLMK O DaKTK-
YECKMX 3HAUEHUSAX MOKa3aTeNel KauecTBa U3Aenmii (TEXHUKM) U COOTBET-
CTBUM UX HOPMATUBHOMN [IOKYMEHTALINN.

Moka3aTenn KauyecTBa HOBOW TEXHUKM NMPU UCMbITAHUSX onpeae-
NATCS ANA NPUHATUA PELLIEHNS O AanbHENLLIEN Ccyabbe usnenus.

KauectBo npoaykuumM — COBOKYMHOCTb €€ CBOWCTB, 0B6YCnoB-
NMBAIOLWMX MPUrOAHOCTb MPOAYKLMW YAOBNETBOPATL OMNpPeAeneHHbIM Mo-
TpeBHOCTAM B COOTBETCTBUM C €€ HasHauyeHueM. KauecTBo npoayKuuu
XapPaKTEPU3YETCS LIEMNbIM PSAIOM CBOWCTB, KOTOPbIE MOXHO O6bEAVHUTL B
OAMHHaALATb rpynn:

1) 3KkcnnyaTaumoHHble U NOTPEBUTENLCKME CBOWCTBA (ANs Tpak-
TOpa — MOLLHOCTb, CKOPOCTb, Pacxo/l TON/INBa; AN aBToMobuns — rpyso-
NMoAbEMHOCTb, CKOPOCTb, Pacxoj TOMIMBA; AN CTaHKa — TOYHOCTb, Mpo-
N3BOAUTENILHOCTb, CTEMEHb aBTOMaTM3aLMN U T. 4.);

2) HaAeXHOCTb;

3) TEXHONOrMYHOCTD;



4) cTeneHb CTaHAapTM3aLMK, YHUGUKaLMK 1 B3aMMO3aMEHSIEMOCTH;

5) 3proHoMu4YHOCTb (M3nonornyeckme U rmrueHnYeckne noka-
3atenu, yaobcteo paboThl 1 T. Nn.);

6) TexHUYeckas 3CTeTuKa (BHELWHWA BAA U Ap.);

7) NaTeHTHO-NPaBOBbIE MOKa3aTeNn, XapaKTepusylowme naTeHT-
HYIO 3aLUMTY U NaTEHTHYIO YNCTOTY NPOAYKLUUN;

8) 9KONIOrMYHOCTb, XapaKTepuaytollasl YpoBeHb BPeaHbIX BO3AeN-
CTBMI Ha OKpYXalolyl cpeay, BO3HMKAIOLMX NPU MCMONb30BaHUM Ma-
LWKMHBbI (BbIBPOC BpeaHbIX BELECTB, COXpaHEHWUE NOYBbI U T.4.);

9) 6e30MacHOCTb Yenoseka Npu sKalyaTaummM MaluHbl (Npyu Xpa-
HEHWUW, UCTIOb30BaHWM, TPAHCMOPTUPOBaHWN, MOHTaXe, PEMOHTE, OT Mexa-
HUYECKMX, TEMNOBbIX, SNEKTPUYECKUX, XMMUYECKUX BO3AEMCTBUMN 1 T.N.);

10) TpaHcnopTabenbHOCTb — NPUCNOCO6NEHHOCTb MalMHbI K Noa-
FOTOBUTENBHLIM U TPAHCMOPTHBLIM OMepaumsaM;

11) sKoHOMMYECKME NoKasaTenum, XapaKTepusylowme 3aTpaTbl Ha
pa3paboTKy, W3rOTOB/IEHWE W 3KCMyaTauuio, a TakXKe 3KOHOMUYECKYHD
3(EKTUBHOCTL OT UCMOSIb30BAHUS:

— HapOAHOXO03SIMCTBEHHDIN 3KOHOMUYECKUIA 3chdekT;

— rofoBON 3KOHOMMYECKMIA 3heKT;

— KanuTanbHble 3aTpaThl;

— rofoBble TeKyLume 3aTpaThl;

— ceb6ecToMMOCTb MaLUMHbI;

— 3aTpaThbl Ha 3KCMJTyaTaumio;

— 3aTpaThbl Ha pa3paboTKy 1 M3roToB/EHME OMbITHOO 06pasua.

DKCMEepPUMEHTaNbHOE onpeaesnieHne CBOMCTB (MM COBOKYMHOCTU
CBOMCTB) WCMbITbIBAEMON MPOAYKUMM COCTaBSIET 3afayu, KoTopble pe-
LIAKOTCS NPpY NPOBEAEHWMN UCTIBITAHWUIM pa3NNYHbIX BUAOB.

1.2. Bugbl ncnbiTaHui

STanbl pa3paboTKNU U UCTILITAHUI CENbCKOXO3ANCTBEHHON TEXHU-
KW HOPMUPYIOTCS TpeboBaHMSMU HOPMATUBHbLIX AOKYMEHTOB Ha MpoAyK-
LUMIO NPON3BOACTBEHHO-TEXHNUYECKOrO Ha3Ha4eHus, B TOM 4MCne CTaH-
papta NOCT 15309 u gp. Ha pa3nuuHbIX CTaausix XXM3HEHHOrO LMKIa 06-
pasla CeNbCKOXO3SMCTBEHHOW TEXHUKW, KaK U ApYrov NpoayKLMn npous-
BOACTBEHHO-TEXHMYECKOrO0 Ha3Ha4YeHUs, MpPOBOAATCS Creaylolme UCMbl-
TaHUs:



— Ha cTaauun pa3paboTKn TEXHUUECKON AOKYMEHTaLmK — nabopa-
TOPHbIE;

— Ha CTaguu U3roTOBNIEHUS OMbITHBIX 06PA3LIOB — OBOMIOYHBIE,
npeaBapuUTeNbHblE;

— Ha CTaMM MpPOU3BOACTBA, BK/OYas MOArOTOBKY, — NMpPUEMOY-
Hble, NpeabABUTENbCKUE, TUMOBbLIE, MEPUOAUYECKME U CEPTUDMKALIMOH-
HblE.

[lonyckaeTcsa coBMelLaTh UCMbITaHWs. Llenb COBMeLLEeHMS UCMbl-
TaQHUA — 3KOHOMMUSI CPEACTB U BpeMeHu. MpuyeM COBMELLEHHbIE UCMbITa-
HUS [0MKHbI 0BEeCcreYnBaTb COBOKYMHOCTb BCEX MPOBEPOK, MpeaycMoT-
PEHHBIX ANSi OTAENbHbIX KaTeropui UcnbiTaHuiA. Mo pe3ynbTaTam CoBMe-
LLIEHHbIX UCTbITaHWUI, KaK NpUBKIO, 0hopMASIOT 06U IOKYMEHT, OTHE-
CEHHbIN K MEepBOM U3 YKa3aHHbIX KaTeropuii UCMbiTaHUi. B HEOBX0AUMBIX
cnyvasix opopMNaloT OTAENbHLIE OKYMEHTbI MO KaXol KaTeropum uc-
NbITaHUMN.

McnbITaHns BaXKHEMIUMX BWAOB MpPOAYKLMWU MPOU3BOMICTBEHHO-
TEXHUYECKOTO Ha3HauyeHusl, NPOBOUMbIE B FOMOBHbLIX OpraHU3auUusx no
UCTbITAHUAM WMEHHO 3TUX BMAOB MPOAYKLIMM, Ha3blBalOTCA rOCyAapcCT-
BEHHbIMWU. TakuM 06pa3oM, Hapsay C NPUEMOYHBIMU UCMBLITAHUSMU, T.€.
UCTbITAHUAMU NS BblAaun paspelleHnsl Ha CepuiiHoe NPOW3BOACTBO, K
rocyAapCTBEHHbIM WUCTLITAHUAM MOTYT OTHOCUTBLCS KBaNMMUKALMOHHBIE,
Nnepuoanyeckme, MHCNEKLIMOHHBIE U CEPTUMDUKALIMOHHBIE.

Mo ycnoBusIM 1 MECTY NPOBEAEHMS UCMBITAHUSI MOTYT BbITb:

— nabopaTopHbIe — NPOBOAUMbIE B NIRBOPATOPHbIX YCIIOBUSIX;

— nabopaTopHO-MoMeBblE — MPOBOAUMBIE MPU CrELMasnbHbIX OMbl-
Tax B MONEBbIX YCII0BUSX;

— CTEHAOBbIE — NPOBOAMUMBIE HA UCTLITaTENBHOM 060pYAOBaHUA B
UCMbITATENbHBIX UM HayYHO-UCCNEA0BATENBCKUX NoApasaeneHusx. Mpu-
YeM UCMbITaTENbHOE 060PYAOBAHUE MOXET CEPUMHO BbINYCKAThbCS, Ha-
npuMep BUOBPALIMOHHLIE CTEH/BI NS UCMBITAHUIA Ha BMOEpaLUIO, yaapHbIE
CTEH/bl U APYr1e, @ MOXET CreLmanbHO co34aBaThcs (MPOEKTUPOBATLCS
N U3roTOBNATLCS) B MPOLIECCE CO3/1aHUSI HOBOMO M3AENus Ans nposeae-
HUS1 €ro UCTbITAHUA C LIESbIO MONTYYEHUs1 KAaKUX-NTMBO XapakTepucTuk (no-
KasaTenen);

— MNOJIUrOHHbIE — NPOBOINMbIE Ha UCTILITATENIBHOM MOJIUIOHE;

— 3KCMNJyaTaLMOHHbIE — WUCTILITAHUS B YCIOBUSIX, COOTBETCTBY!O-
LUX YCNOBUAM WCMONb30BaHMS M3AENMS MO MPSAMOMY Ha3HauyeHuto. Xa-
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PaKTEPUCTUKN CBOMCTB M3AENMSl NMPU HATYPHbIX UCMbITAHWUSIX Onpeaens-
IOTCS HernocpeacTBeHHO, 6€3 UCMOoNb30BaHUs aHanMTUYECKUX 3aBUCUMO-
CTEl, OTpaXatoLmX U3NUYECKYIO CTPYKTYPY 06beKTa MUCMbITaHWI U ero
yacTeil.

Mo NpoAO/MKUTENBHOCTU, MO BPEMEHHOW MOSIHOTE MPOBEAEHUS
NCMbITaHUS MOryT BbITh:

— HOpMaJsibHble, KOr4a MeToAdbl M YCnoBusi nposefeHus obecne-
UYMBAKOT MNoNy4YeHue Heobxoaumoro obbeMa uHdboOpMauuM O XapakTepu-
CTMKax CBOMCTB Mmpoaykumu (06bekTa) B TaKOW e MHTEpBan BPEMEHW,
KaK 1 B NpeflyCMOTPEHHbIX YCTOBUSX SKCMyaTaumu;

— YCKOpEeHHbIe, KOrAa MeToabl U YCnoBus nposefeHus obecrneyu-
BalOT MoslyyYeHne HeobXxoaMMOoN MHOPMaLIMK O XapaKTEPUCTMKaxX CBOMCTB
obbekTa B 60siee KOPOTKMIA CPOK, YEM MpWU HOPMAsbHbIX WUCTbITaHUSIX.
MpoBeaeHMe YCKOPEHHbIX MCMbITaHWI MO3BOMSIET COKpalaTb 3aTpaTbl
CpeacTB M BpeMEeHW Ha COo3AaHue Npoaykuun. YCKOpeHue nosydeHus pe-
3yNbTaTOB UCTbITaHWIA MOXKET BbiTb AOCTUrHYTO 3@ CYET NMPUMEHEHUS NO-
BbILUEHHbIX HArpy3oK 1 T.n.;

— COKpaLleHHble (NpoBOASITCA MO COKpaLLEHHOM NporpamMMe).

WcnbiTaHna MoryT knaccnduumpoBaThCs Tak Xe, Kak crneumanb-
Hble, N0 onpeaensieMbIM XapakTepucTnkam obbekTa, HanpuMep:

— (byHKUMOHaNbHbIE — NPOBOAMMBIE C LieNblo OnpefeneHus 3Ha-
UEHMI NoKasaTenein HasHavyeHns 06bEKTa;

— Ha HaZ&XHOCTb — NPOBOAMMbIE AJ1S1 ONpeaenieHns NokasaTenei
HaZEeXHOCTU B 3aJjaHHbIX YC/IOBUSX;

— Ha 6e30MacHOCTb — MPOBOAMMBIE C Lenbio NOATBEPXAEHNS, YC-
TaHoBneHns cakTtopa 6e3omacHoCTM Ans obcnyXuBaloLwero nepcoHana
WK NL, UMEIOLWMX OTHOLLEHUE K 06BEKTY UCTbITAHWIA.

HeobxoaMmMo OTMETUTL, YTO B MOCNEAHWE rodbl BornpocaMm obec-
MeyYeHnsi HaaEXHOCTU CeSIbCKOXO3SIMCTBEHHbIX MalUMH yaensieTcs 6onb-
LOe BHMMaHWE. YuMTbiBasi BaXHOCTb U CINOXHOCTb AaHHOM Npob6neMmbl,
BOMPOC MCMbITaHWI CeNbX03MaLLUMH Ha HaAEXHOCTb B NMOCO6UM BbIHECEH B
OTAESbHbIN pa3gen.

MpueMouHble, npeabsBUTESIbCKUE, TUMOBbIE, NMepuoanyeckne u
CepTUDUKALMOHHBIE UCTIbITAHUSI CENbCKOXO3AMCTBEHHBIX MAlUMH M TpaK-
TOPOB MPOU3BOASAT rOCYAAPCTBEHHbIE 30HaNbHbIE MALUMHOUCTIbITaTESIbHbIE
ctaHumn (MUC). CraHuMmM perynsapHo aTTecTyloTcs opraHammu [occTaH-
[apTa Ha MpaBo MPOBEAEHUS! UCMbITaHUI ONpeaeneHHOW HOMEHKIIATYpbI
CeNIbCKOXO3AMCTBEHHON TEXHUKW. Takue aTTecTaumm NoATBEPKAAIoT:
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— YTO CTaHuus uMeet npubopbl 1 0bopyaoBaHue, obecrneunsato-
e HeobX0AUMYHO TOYHOCTb U3MEPEHUI;

— Kaapbl CMeLnanmcToB CTaHUMM MMEKOT COOTBETCTBYHoLLee obpa-
30BaHWe, CNeLManbHOCTU U KBanugukaumm;

— npoBeAeHne paboT Mo UCMbITaHUAM BeAeTCs MeToAaMu, orpe-
[IENEHHLIMU HOPMATUBHO-TEXHWUYECKON AOKYMEHTALIMEN;

— YTO Ha CTaHUMM (YHKLUMOHWUPYET CUCTEMA KadecTBa WUCMbiTa-
TenbHbIX paboT 1 npoueayp;

— obecneuynBaeTcs BbICOKOE KayecTBO, AOCTOBEPHOCTb, ObObek-
TUBHOCTb paboT M Tpebyemasi TOUHOCTb PEe3y/bTAaTOB MCMbITAHWA CENb-
CKOXO3AMCTBEHHOMN TEXHUKMU.

1.2.1. NNabopaTopHble UCMbITaHus

STU UCMbITaHMS NPOBOASATCA Ha HayanbHOW CTaauM MPOEKTUPO-
BaHWS B CTaLMOHAPHbIX YCNOBUSIX Ha CrieumnanbHblX cteHaax. Jlabopatop-
HbIM UCNbITaHMAM NoAaBepratoT Te cbopoyHble eaMHuLbl U paboune opra-
Hbl, NS KOTOPbIX NPOEKTHOE pEeLLEHNE eLle HE SICHO WU YCNOBUS NpuMe-
HEHMS MaNo3HaKoMbl. [Py 3TOM OLIEHMBAKOTCA MX WU3HOCOYCTOMYMBOCTb,
HaZEXXHOCTb, SHEProeMKOCTb, Ka4yeCTBO BbINOSIHEHMS TEXHOMOrMYECKOro
npouecca.

B kauecTse npvMepa paccCMOTPUM CTEHAOBbLIE UCMbITAaHUS Bapua-
Topa xoAa 3epHOybopoUHOro koMbaiiHa «[oH-1500» (puc.1.1).

Puc. 1.1. Cxema cTeHAa uCnblTaHUs
BapuaTtopa: 1 — NpWMBOAHOW 3MEKTPO-
[ABuUraTenb; 2 — KOHTPNpUBOAHOW Ban;
3 — BapuaTop; 4 — BapuaTOPHbIi pe-
MeHb 68x24x2600; 5 — no3uTOpK;
6 — 6anaHcupHas MawuHa; 7 — wkadg
ynpaBneHus; 8 — MOTOp-reHepaTop;
9 - nynbT; 10 - pene BpeMeHu;
11 n 12 — anekTpoMarHuTbl; 13 — rna-
popacnpegenuTens; 14 — ruapoHacoc;
15 — rmapobak
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dnekTpoaBuraTesb 1 MOWHOCTLIO 75 KBT co3faeT KpyTawmin Mo-
MEHT Ha Bany BapuaTtopa 3. Mpu nomowm 6anaHCUMpHOM MaluMHbl 6
(DS932-4N), NpuUCOeAMHEHHONM K MO3MTOPKY 5, MoAenMpyeTcs Harpyska
OT XOZ0BOW YacTu koMbaiiHa. M3aMeHsisi nepeaaToyHOe OTHOLLEHME Bapua-
TOopa Mpy MOMOLM TMAPOCUCTEMbI, YNpaBAsSieMOM MO MporpaMMe pene
BpeMeHu 10 1 AByMS 3nekTpoMarHutTamu 11 n 12, MoAennpyeTcs pexum
Harpy>xeHust (co cpegHuMM MoMeHToOM M = 500 H'M), nokasaHHbli1 Ha
puc. 1.2.

M, Hm

kp?

T

661+ 4

463

3BT+ 1+ ——+
el LT —T1T1 307

179 H 4+ — — +

0 0 0O ™ o ~ 0
(‘%‘“,\— - -q ® ) < ty
|

n=726Mun" n=1865MuH"

Puc. 1.2. Pexxumbl HarpyxxeHus sapuaTopa

TOpMO3Hble YCTaHOBKW A1 UCMLITaHMSA Y3/10B MHA4ye Ha3biBaloT
6anaHcMpHbIMM aMHamoMeTpamn (Mnv 6anaHCMpHbIMK MallMHaMK), Tak
KaK OHW npeaHasHadeHbl AN U3MEpPEHUs KPYTALWEro MOMeHTa Mo MpuH-
umny 6anaHCMpHOro NoABeLlUMBaHUS KOpryca TOpMO3a, CO3AakoLero Top-
MO3HOM MOMEHT Ha Basly UCTbITyeMoro y3na (asuratens). Kopnyc 1 Top-
Mo3a (puc. 1.3) noABelMBalOT B MOALMIMHMKAX U ONUPaOT Yepe3 NpusmMy
2 Ha BecoBOM MexaHu3M 3 noboro Tuna. MpousBeaeHWe rnokKa3aHHOro
BecaMu ycunmsi P Ha nneyo | gaet KpyTawmii MOMeHT M = PI.

MoLUHOCTb onpeaenseTcs Npon3seaeHneM

N = Mo = Plo,
rae o — yrnioBsas CKOpoOCTb Basia TOpMo3a.
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K TOpMO3HbIM YCTaHOBKaM NpeabsiBNSOTCS creaytowme Tpebo-
BaHUsI:

1) cosaaHune yCTOMYMBOM Harpysku BO BCEM AMarasoHe Harpy3ok
W YIrNOBbLIX CKOPOCTE Ha Basy MCMbITyeMoro yana (asuratens);

2) obecneyeHne NNaBHON U AOCTaTOYHO TOHKOMN PErynMpoBKY Ha-
rpy3Kku;

3) obecneveHne AOCTaTOUHO TOUHOIrO U3MEPEHUS Harpy3Ku;

4) NpocToTa KOHCTPYKUMM M BO3MOXHOCTb YY€eTa MorpeluHocTei
N3MEPEHUS Harpy3Ku.

B kauectBe TOpMO30B B HanaHCMpHbIX
3/1IEKTPUYECKMX MaLLUMHAX NPUMEHSIOTCS reHe-
paTopbl MOCTOSIHHOrO TOKAa W MHAYKTOPHblE
TOpMo3a. OHWM OT/IMYAIOTCS NPOCTOTON KOHCT-
pyKUMK, 6GOMbLLON 3HEProeMKOCTbio W crno-
COBHOCTbIO Co3faBaTh 6OMbLION TOPMO3HOM
MOMEHT NpW Masiol yrnoBoM CKOpOCTW Basa.
Mpy OAMHAKOBbLIX pasMepax WHAYKTOPHbIA
TOpMO3 co3aaeT B 10-12 pa3 6onblumit TOp-
MO3HOM MOMEHT, YeM O6blYHbI 3NEKTPOTOpP-
MO3.

Puc. 1.3. Cxema 6anaHcupho- B 3agaumn NabopaTopHbIX UCMbITaHMI
rO ANHAMOMETPA ANA MSMEPE™ yqrvr BXOAUTL TakKe CTEHAOBbIE MUCTbITaHWS
HUA KpyTAWEro MOMEHTaA Ha v
Bany yana (qeuratens) OTZENbHbIX Y3M0B U CUCTEM ABUraTene.

Mocne ycnelHbIX UCMbITaHUIA KOHCT-
PYKTOP MOXET Bbl6paTbh M3 pa3fiMuHbIX BapuaHTOB pelleHune, Hanbonee
6113K0e K onTuMarnbHoMy. B aanbHellleM nop pykoBOACTBOM pa3paboT-
UMKa NPOBOASTCS UCMbITAHUS Ha BO3MOXHOCTb peanu3aLuu BblGpaHHOM
KOHCTPYKLMW B CO3AaBaEMOi MallVHe.
JTabopaTopHble UCMbITaHUSI OPraHN30BbLIBAIOT TaK, YTOObI COXpa-
HsiNacb BO3MOXHOCTb PErynMpoBaTh BHeELIHWE (aKTopbl M ONpeaensitb
NMPUYNHHO-CNEACTBEHHbIN XapakTep npouecca. OAHAKO UMEHHO 3TO WUC-
KYCCTBEHHOE PEryMpoBaHWE BHOCUT 3/1IEMEHT HepeaslbHOCTW B Mporpam-
MYy UCMbITaHUiA. KpoMe TOro, npy CTEHAOBLIX MCMbITAHMSX Ype3BblYanHO
TPYAHO €O34aTb peasibHble KOMBWHALMW BHELLHUX YCNOBUI (3anbliieH-
HOCTb, KONMpoBaHWe penbeda nonsa u T.4.). Hanpumep, noka HEBO3MOX-
HO OLIEHUTb BNUSIHWE KONEBaHWUI XaTKK Npu KONMpoBaHUK penbeda nons
Ha BbICOTY CTEPHM.
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Pa3HOBMAHOCTbBIO na60paT0pr|x UCMbITAHUIA SIBNSIKOTCA AOPOX-
Hbl€ (TpeKOBbIe). Nx npoBoasaAT Ha crneuunasnbHbIX TPeKax, MMUTUPYIOLMX
peanbHble YCNOoBUA Aopor u nonei. Takne UCMbITaHUS HE3AMEHUMbI 1S
TPaHCMNOPTHbIX CPEACTB: TENEXEK, NOrpy34nKoB, KOM6alHOB U T.[1.

1.2.2. JoBOAOYHbIE UCMbITAHUS

[10BOJIOUHbIE UCTbITAHUS 0BPA3LIOB CENIbCKOXO3SMCTBEHHBIX Ma-
LUMH HOBbIX KOHCTPYKLMIA MPOBOASATCS C LIESbIO MPOBEPKM COOTBETCTBUS
X TEXHUYECKOMY 3afaHMI0 Ha MPOEKTUPOBAHWE, arpPo300TEXHUYECKUM
TpeboBaHUAM CENbCKOrO X03AWCTBA, @ TakXXe C LIESIbI0 I0BOAKM MALLUUHbI
[0 paboToCcnocobHOro COCTOSAHMS.

B npoLiecce 3TMX MUCNbITaHMIN BO3HMKAIOLIME OTKa3bl MNOABEPratoT-
CSl TLWATENbHOMY aHanu3y, YTOObl BbISICHUTb, SABASIETCS NN KOHCTPYKLMSI
nedekTHOW WM XKEe BO3HUKIM OLIMOKM B MPOLIECCE W3rOTOB/EHUS
MaLLWHbI.

HeobxoanMOoCTb MCMbITaHWI onpeaensieT pa3paboTunk nméo npu
COCTaB/IEHUN TEXHUYECKOrO 3afaHus Ha pa3paboTky, nMbo B mpouecce
pa3paboTKu; OH XKE COCTaBNSIET NpPOrpamMMy M METOAMKY WUCTbITaHuin. Uc-
MbITaHWSIM NOABEPraloT OMbITHLIE MW TOMOBHbIE 06pa3Lbl NpoAyKLUUM U
€e COCTaBHble YacTu.

1.2.3. NpeaBapuTesnbHblEe UCNBbITaHUSA

MpenBapuTe/bHLIM UCMBITAHUAM MOJBEPraeTcs MalluHa, MoKa-
3aBLUAs HEOBXOAUMble pe3yNbTaThl Ha AO0BOAOYHBLIX WCMLITAHUAX, ANS
onpefeneHns BO3MOXHOCTU NpeabsBleHnss 0bpa3LoB Ha MpPUEMOYHbIE
UCTIbITaHUS.

MpenBapuTe/bHbIE UCMBITAHUA MPOBOAATCA KOHCTPYKTOPCKUMM
OpraHM3aLMsaMi Ha CBOMX MONEBbLIX 6a3ax, B OMbITHLIX XO35MCTBaX Hayy-
HO-UCCNEeAoBaTENbCKUX WHCTUTYTOB, @ TakXXe Ha roCy[apCTBEHHbLIX 30-
Ha/bHbIX MALIMHOUCNBLITATENbHLIX CTaHLUMAX WM B XO3AMCTBax COOTBET-
CTBYIOLUMX 30H CTpaHbl Ha AOrOBOPHbLIX YCMOBUAX MO YCTAHOBNEHHbLIM
nporpaMMaM 1 MeToIMKaM.

YacTo UCMbITaHWS MPOBOAATCA B SKCTPEMAbHbIX YCIIOBUAX U Aa-
Xe C paspylueHueM obpasua. Takue UCMbITaHUA HEe3aMeHWMbl TaM, rae
JIO/KHA BbITh 0becrneyeHa BbICOKas HaAEXHOCTb MM TexHUKa Besonac-
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HOCTU (HanpuMmep, NpoBepKa MPOYHOCTM KabuHbI TpakTopa B Cryyae on-
poKUAbIBaHNS).

OnbITHLIN 0Bpasel, MoKasaBLUMIA Ha AOBOAOYHLIX WCMbITAHUAX
YAOBNETBOPUTENBHOE KayecTBO PaboTbl, MPOXOAUT UCMbITaHUSI B XO38IM-
CTBEHHbIX ycnosusx. Obbem BblpaboTku 3TOro obpasua AoMKeH 6biTb He
MeHee 50% rogoBoi HOPMbI, YCTAHOBMEHHOW AN AAHHOrO TMMNopasMepa
MaLUWH.

MeToanku npeaBapuTeNbHbIX UCMbITaHWA HOBbIX MalMH COCTaB-
NA0T Ha ocHoBe OCT Ha UCMbITaHMS Pa3INYHbIX TUMOB MALUWH, METOAMK
rOCYyZlapCTBEHHBIX 30HasIbHbIX MaLUMHOUCTbITATENbHbIX CTaHUMIA Ha UCTbl-
TaHWe MaLUMH TOrO XK€ Ha3HaYeHMusl, a TaKKe pekoMeHaauui BcecotosHo-
ro0 MHCTUTYTa CENbCKOXO3AWCTBEHHOIO MalUMHOCTPOeHNs1 (BUCXOM).

MporpaMMy npeaBapuUTeSibHbIX UCTIbITaHWI COCTABNSIOT B 3aBU-
CMMOCTW OT MOCTaBfIEHHbIX 3aAad, 06beMa UCMbITAHUIN U CTEMEHN HOBU3-
Hbl KOHCTPYKLMW MaluvHbl. B oblwem Buae nporpamma A0/mKHa COCTOSThb
U3 CneayoLmMx OCHOBHbIX pasaenoBs:

1. TabopaTopHo-noneBble UCMbITaHUS:

— BbIGOp M MOAroTOBKA MOMEBLIX Y4YACTKOB, MaTepuanos WAu
06GBLEKTOB 151 UCTIbITAHMIA 1 COCTaBIIEHNE UX NOAPOBHOM XapaKTEPUCTUKK;

— OT/Mlafika W HacTpoika MallMHbl Ha ONTUMasibHblE YCNOBUS pa-
60ThI;

— onpepgenieHne nokasaTeneil kayecTBa paboTbl MalMHbl U CO-
CTaBJIEHME arpo300TEXHUYECKON OLIEHKM;

— npoBepka 3h(PEeKTUBHOCTU PEryIMPOBOYHbIX YCTPOWUCTB B pa-
60Te, LOCTaTOUHOCTU UMEIOLLMXCS PeryMpoBOK, CMEHHbIX paboumx opra-
HOB W A€eTanel, aHafn3 paumoHasbHOCTU TEXHOIOMMYECKOW CXEMbI MaLLIK-
Hbl 1 yoob6CTBa yripaBneHus elo;

2. OueHKa 3KCrnsyaTauMoHHO-TEXHOSIOMMYECKMX MOKa3aTene.

3. OLeHKa 3HEepPreTUYecKkMx nokasaTenen.

NcrbiTaHUst B XO3SIMCTBEHHBIX YCNOBUSIX MPOBOASTC C LIENbO
MPOBEPKM YCTOWUMBOCTM WM HAAEXHOCTM TEXHOMOMMUYECKOro NPOLEecca,
OCYLLECTB/IIEMOIO MalUWMHOW, W OnpeaeneHust eé 3KCrslyaTaunoHHO-
TEXHOSIOrMYECKMX MOKa3aTenei.

B npouecce npeasapuTeNbHbIX UCMbITaHWI MO BO3MOXHOCTM YCT-
PaHSIIOT BbISIBUBLUMECS KOHCTPYKTUBHbIE U NMPOU3BOACTBEHHbIE HEAOCTaT-
KV MalUWH, onpeaenstoT NpuroaHoCTb X ANsi XO3SMCTBEHHOWN 3KCMyaTa-
UMM 1M NpeacTaBneHns Ha rocyapCTBeHHbIE UCNbITaHus. Pe3ynbTaThbl 3a-
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BOACKMX WUCMbITAaHUIA BHOCAT B MPOTOKOM, COCTaBfIEHHbIN Mo dopme (co-
rnacHo Hopmanu H-2026-55), nnn B npoTOKON rocyapCTBEHHbIX UCMbITa-
HUI CEIbCKOX03AMCTBEHHBIX MaLLWH.

B uensix yckopeHusl co3jaHns MalumMH B OTAENbHbIX Cly4vasx Ao-
NnycKaeTcs nNpeacTaBfeHue Ha rocyAapCTBEHHbIE MCMbITaHUs 06pasuoB
MallWH, NpoLweawnX npeaBapuTenbHbIe UCTMBbITaHWUS B TOM Xe roay, ecim
pe3ynbTaTbl STUX UCMbITAHUI BblIM NOMOXKUTESbHBIE U HE YNYLUEHbI arpo-
TEXHUYECKNE CPOKW.

McnbiTaHns ONbITHLIX MalvH NpegycMaTpuBatoT MPOBEPKY Ha
BCeX BWAax paboT, AN KOTOpbIX OHWM MpeAHa3HayeHbl, cornacHo T3 wu
nporpaMMe UCTbITaHWIA.

Ha kaxgom Buae paboT uCnbITaHUs NpOBOASAT HA TUMUYHOM U
3KCTpeManbHOM hoHax.

Mop TunmuyHeIM cnepyet noHMMaTb (POH, XapaKTEPUCTUKWU KOTO-
poro A0/MKHbI COOTBETCTBOBaTb MU BbiTb 6M3KMMM NACNOPTHLIM Xapak-
TEPUCTMKAM TUMWYHOTO XO3SMCTBA 30Hbl (MO AfIMHE TOHa, PacCTOSHWUIO
TPaHCMOPTUPOBAHUS FPy3a, YPOXKaNHOCTU, TBEPAOCTM WM BNAXHOCTU MOY-
Bbl 1 T.M.).

K skcTpemasibHbIM OTHOCAT (POHbI, Y KOTOPbIX OAUH WN HECKOSb-
KO MOKasaTenei UMEIOT 3HaYeHNe, YCTAHOBMEHHOE B T3, ntoc 15% Hux-
Hero u MUHyc 15% BepxHEro 3HayeHuii HopMaTtuea. Hanpumep, ecnn T3
YCTaHOB/EHO 3HayeHue nokasartens ycnosus paboTbl B npeaenax ot 4 Ao
15, To 3KCTpeMasbHbIM cneayeT cuntatbh POH CO 3HaYeHusMu oT 4 1o 4,6
(4 + 0,15'4) n ot 12,75 po 15 (15 — 0,15-15). O6beM paboT Ha AaHHOM
¢oHe fomKkeH 6blTb AOCTAaTOYHBLIM ANS MPOBEAEHWUS 3KCMIyaTaLMOHHO-
TEXHOJIOrMYECKON OLIEHKM WUCMbITLIBAEMOrO M 6a30BOro arperaToB, a Tak-
e AN onpeaeneHus rnokasaresieil kayectBa paboThl, MOKa3aTeNnen sHep-
FOOLIEHKM M MNPV HEOBXOAMMOCTU MoKasaTesiel YCIoBuiA Tpyda MexaHu3a-
Topa. OnpefeneHne nokasaTeneil kayectBa paboTbl, SHEPreTU4ecKkux
rokasaTefiel U nokasaTenei sKCrnlyaTaumoHHO-TEXHOIOMMYECKON OLEHKM
[JOJHKHO NPOBOAUTBLCS BO B3aUMOCBSI3N.

O6beM BblpaboTkM Npu NpeaBapuTeNbHbIX UCMbITAHUSAX A0/MKEH
6bITb He MeHee 50% roaoBol HOPMbI, YCTAHOBNEHHOW Asi TUMOpa3Mepa
UCTbITYEMO MaluMHbl. Hanpumep, o6beM paboThbl, BbINOHAEMON cenb-
CKOXO3SIMCTBEHHBIMW MalUMHAMKU NPU NPOBEAEHWMN 3aBOACKMX UCMbITaHWN,
[OSKeH 6bITb HE MeHee cneayoWmX BeUYUH:
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Mnyru obLiero Ha3HayeHns
BopoHbl 3y6oBble (yroBbie)

0,5 ra Ha 1 cM 3axBaTa
50 4 paboTbl Ha MUHEpPasbHOM
noyse, 100 4y Ha 6onoTucToMn

BOPOHbI IUCKOBBIE ......cvveeeeeieie e 20 ra Ha 1 m 3axBaTa
KYNIBTUBATOPD! ...eeeeeieeiieeeiie e 25 ra Ha 1 M 3axBaTa
CeSANIKM 3EPHOBDBIE .....c..veeiiieeeee e 15 ra Ha 1 M 3axBaTa
Cesnku CBEKNIOBUYHbBIE N OBOLUHBIE .......... 10 raHa 1 M 3axBaTa
KaTkv ansg npukatbiBaHMS MNOYBbI 50 ra Ha 1 M 3axBaTa
KapTodenecaxankm ..........ccceeeveeeverenenne 8 ra Ha 1 cowHuk (psa)
3epHOYyb0pOYHbIE KOMBAMHSI .................... 35 raHa 1l M 3axeaTa
XKaTtkun 6060BbIX KYNBTYP ..ceeeveeenennee. ..20 raHa 1 M 3axBaTa
CroromeTbl 1 cToroobpasoBaTtesm ............ 750 T
KyKkypy30y60poUuHbIE MALUKHBI .................. 15 ra Ha 1 pycno
CunocoybopouHble KOMBalHbI .................. 300 T cunocHoi Maccbl Ha 1 M
3axearta
MaLuMHbI 3epHOOUYNCTUTENBHBIE ............... 100 4 ymncToit paboTl
KOCWITKM TPAKTOPHDBIE .....coceeeiieeniieaeiieeenens 25 ra Ha 1 M 3axBaTa
Ipabnun TpakTopHble
(60KOBbIE MM MOMEPEYUHBIE) ... 25 ra Ha 1 M 3axBaTa

Moa6OPLUMKUN-KOMHUTENM TPAKTOPHbIE ..... 150 ra Ha MalmnHy
Mpecc-noabopLUMKN TPaKTOPHbIE NMPOU3BOAUTENBHOCTbIO B T /U

BOS5 e 150 ra Ha mMalumHy

00 10 (i 250 ra Ha MaLmnHy
JbHOTEpebunky ... .. 20 ra Ha MawmnHy
JIBHOMOJIOTUIIKM ..o s 100 ra Ha mMaLumHy
JIbHOy60pOYHbIE KOMBAMHBI ...................... 25 ra Ha MaLluHy
KapTodeneybopoyHble KOMBaiHbl ............ 15raHa 1l pag
KapTodenecopTvpoBasbHbI€ MYHKTHI ....... 400 T Ha MaLUKUHY
OnbinuBaTenu 1 ONpbICKUBATENM ............ 15 raHa 1 M 3axBaTa
TpakTopHble npuLenbl
N HaBeCHble MNATMOPMBI .......ocevreeeereraeenns 350 T Ha 1 T rpy30n0aAbEMHOCTU
Morpy304HO-pasrpy304HbIe MaLLUUHBI
MPEPLIBHOMO AEACTBUS ......ocvveererecrenenen, 1000 T Ha 1 T rpy30MnoaLEMHOCTU
Morpy304HO-pasrpy304HbIe MaLLUUHBI
HENPEPbLIBHOTO AENCTBUS ......cvveveevenrerenenns 50 4 uncToin paboTbl

BbinonHeHne ob6beMa NpeaBapuUTENbHBIX UCMbITaHUI TpebyeT
3HAUMTENLHOrO BPEMEHM, NMO3TOMY AN MPOBEAEHUS UX B YCTAHOBJIEHHbIE
arpoTexHUYecKre CPoKM LienecoobpasHo npy HeobXxoanMOCTH NepeHoCUTb
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UCMbITaHWS B Apyroe MecTo ¢ 6osee NO3AHMMM CPOKaMu MosieBbIX paborT,
a Ana MallWH, KayecTBO paboTbl KOTOPbIX HE 3aBUCUT OT YCTAHOBJMIEHHbIX
arpoTEXHUYECKMX CPOKOB, LIENecoobpasHo YacTb YCTaHOBIEHHOrO o6beMa
UCMbBITAHWIA BbIMOJHATL YCKOPEHHBIMU METOAAMM.

Pe3ynbTaTbl NONEBbIX UCMLITAHWMI MOTYT CYLLECTBEHHO OT/IMYATb-
€A OT N1TabopaToOpPHbIX, CTEHAOBbLIX U TeM 6oNiEe OT UHXKEHEPHBIX PACUETOB.
HenocTaTok MoseBbIX UCMbITAHWIA COCTOUT B TOM, YTO WX YC/IOBUS Cnabo
NoAAaTCs PEryIMPOBaHnio, MO3TOMY M MOJyUYEHHbIE Pe3yNbTaTbl TPYAHO
06bACHATL. K TOMY € TOUYHOCTb M3MEPEHMUIA B MOMEBbIX YC/IOBUAX MOJTY-
YaEeTCs 3HAUNTENBHO HMXKE, YEM B labopaTopuu.

1.2.3.1. JTabopaTOpHO-noJiE€BbIE€ UCMbITAHUSA

Lenbto na6opaTopHo—noneBb|x UCTIbITAHUI SBNSIETCS onpeaene-
HWe NoKasaTesnein KavyecTsa paGOTbI MalluHbl B BUAE anO3OOTeXHMHeCKOVI
OLIEHKK, a TaKXe 3KCI'U'IyaTaL|,VIOHHO-TeXHOﬂOFVILIeCKOl\;I n 3HepFeTquCKOVI
OLIEHOK.

Bbl60p, r1041roToBKa rioJieBbIX y4aCcTKoOB U MatepunasioB
/14 NPpeEABapUTE/IbHbIX UCTIBITaHUV

[nsi UCMbITaHWUSA MallMHbI B XO3SIMCTBEHHBIX YCIIOBUAX YYACTKU MO
penbedy, BO3AeNbIBAEMON KyNbType, NMOYBEHHO-B0TAHUMYECKON XapaKkTe-
PUCTUKE N arpOHOMUYECKMM CPOKaM BbIMOJIHSIEMbIX PaboT AO/MKHbI 6bITb
TUMWUYHBIMX A5 30HbI, B KOTOpOW 6yAeT paboTaTb MCMbITyeMas MallHa.

Yuactok unu matepuan ans nabopaTopHO-MONEBbLIX UCMbITaHWM
NMpOBEPSIEMON MalllMHbI BbIGUPAIOT B COOTBETCTBUM C CYLUECTBYIOLLIMMU
FOCTaMu Mnu METOAMKAMU UCMbITAHUIA MALLIWH, NPUMEHSIEMbIMK FOCyAap-
CTBEHHbIMM MALUMHOUCTILITAaTENbHLIMW CTaHLMSIMU.

Yyuactok ansi nabopaTopHO-MOJNEBbLIX UCMbITAHWMI MALLMH AO/KEH
YOOBNETBOPSATb CNeAYOLLMM OCHOBHbIM TPpeGOBaHMSIM:

1) MUKpO- 1 Makpopenbed ydacTka A0/MKEH BbiTb POBHbIM; YKI10-
Hbl He 6onee 2° (3,5%);

2) noysa A0/MKHA 6biTb OAHOPOAHOM WM COOTBETCTBOBATb TUMY
noyBoobpabaTbiBaOWMX MaLUWH, AN YOOPOYHbIX MalUMH [AOMDKHbI ObiTh
XapPaKTEPHbIMU YPOXXaNHOCTb, MyCTOTa M BbICOTa pPacTeHWi;
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3) NpsSIMONIMHEAHOCTb PSAKOB, PAaBHOMEPHOCTb LUMPUHBI MEXAy-
pSiAMA U COMMAcOBAHHOCTb LUMPUHBI 3axBaTa CEANKU U KynbTMBaTOpa
[OMKHbI COOTBETCTBOBaTb TPEGOBaHWSAM MeEXaHW3MPOBaHHOM 06paboTku
nponaLHbIX KynbTYyp;

4) yyacToK [o/mKeH 6biTb 0AHOPOAHLIM MO OCHOBHOM WM AOMOJI-
HUTenbHoM 06paboTke (Ans nouBoobpabaTbiBaloWMX MalMH), HE UMETb
COPHSIKOB, @ MNPV HaMM4UKU COPHSIKOB pacrnpefeneHne ux no rycrore Tpa-
BOCTOS! U BUAUMOMY COCTaBY AO/MKHO BbITb paBHOMEPHbIM.

Tarosble UCMbITaHUS cnefoBano 6bl NPOBOAWTL Ha FOPU3OHTANb-
HOM yyacTke nons (yknoH He 6onee 0,1%) C poBHbIM MUKpOpensedoM.
OaHaKo HaWT TakoM y4acToK AOBOJSIbHO TPYAHO, MOSTOMY MPUHSTO Mpo-
BOAWTb TArOBblE UCMbITAaHWUS Ha y4YacTKe C NpoAOosibHbIM YKIOHOM A0 0,5%
(0,3°) c e3gkamMu Ans KaXAOro onbiTa «Tyfa» U «obpaTHO», UTO ycpea-
HSIET NOrpeLlHOCTb 3@ CYET U3MEHEHUS BENNYMHBI COMPOTUBIIEHNS nepe-
KaTblBaHWIO arperata npu ABWKEHWM BBEPX M BHW3 MO YKIOHY. YK/IOH B
0,5%, 1.e. 0,5 M Ha 100 M nyTK, y>Xe 3aMeTEH Ha rna3 M CyWeCTBEHHO
B/IMSIET Ha CONPOTUB/IEHWME MepeKaTbliBaHUIO TpakTopa. Jlerko noacuyu-
TaTb, UTO COMPOTUBNEHUE MEPEKaTbiBaHWUIO BBEPX W BHWU3 MO YK/IOHY B
0,5% wn3meHsieTca ao 5%.

[nsa BbIBpaHHOro yyacTka COCTaBASIOT: MOYBEHHYIO XapakTepu-
CTUKY (TWN MOYBbI, BNAXHOCTb, MJOTHOCTb B ropu3oHTax 0—-30 cM B uH-
TepBanax 4yepe3 5 cM, penbed n Mukpopensed); arpoHOMUYECKY0 Xa-
paKTepuUCTUKy (NpeawecTsyiowas KynbsTypa, BpemMs 1 rinybuHa obpabot-
KW, BpeMsl U KadeCcTBO NoceBa, METEOPOSIOrMyeckme AaHHbIE); XapaKTepu-
CTUKY BO3AENbIBAEMON Ha ydacTke KynbTypbl (COPT, CTaausi CNenoct,
BbICOT@ PaCTeHWIii, KOMMYECTBO pacTeHuii Ha 1 M?, KONMYECTBO pacTeHui
B OAHOM rHe3ae, LWMpKHa MeXAypsSaniA, NOMErnocTb UK NOHMKIIOCTb pac-
TEHWIA, YPOXXaNHOCTb 3€PHAa WM KOPHEW U PacTUTENbHOM Macchl, BraX-
HOCTb 3€pHa M pacTUTesIbHOW MacChbl, 3aCOPEHHOCTb y4yacTka); XapakTe-
PUCTUKY COPHAIKOB M X NMPUMEPHbIA 60TaHNYECKUIA COCTaB.

XapakTepusys COCTOsSHWE MOoss, KPOMe onpeaeneHvs ero Buaa,
cneayeT ykasaTb NpealecTBYIOWY0 KynbTypy U NpeaLecTsyollyo obpa-
60TKy B MpeablaylleM M TeKYLLEM FoAax, a TAKXe MMEOWMINCS pacTu-
TEeNbHbIA MOKPOB, TakK Kak 3TO B 3HAYUTENbHOW Mepe onpeaensieT nioT-
HOCTb MO4YBbI U CONPOTMBAIEHWE ee FOpU3OHTanbHOMY casury. Becbma
CyLLECTBEHHbIM B 3TOM OTHOLUEHWUM SIBNSIETCS TaKXXe TWUM MOYBLI, XapakTe-
pU3yeMbI ee MeXaHUYECKMM COCTaBOM M COAEPXKaHMEM B HEW rymyca.
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[ns xapaKTepuUCTUKM MOYBbI OMpPEeAensitoT ee TUM, arperaTHbii
COCTaB, BNAaXHOCTb, TBEPAOCTb, NJIOTHOCTb.

Mpu onpeneneHnn 3TUX MoKasaTenei MPUMEHSIIOT: MOYBEHHbLIE
TBEpPAOMEPbI, MJIOTHOMEPDI, CylUWNbHbIe LWKadbl, BECbl aHanUTUYECKue,
Habopb! pelleT n Apyrue BCnoMoraTenbHble CPpeacTBa.

Mpu onpeaeneHnn BNaKHOCTU A0 B3BELUMBAHUS HABECKM MOYBbI,
CeMeHa, pacTeHus U Apyrue martepuasnbl AO/MKHbI H6biTb MOAFOTOBMEHbI B
cootBeTcTBMM ¢ TOCT 20915 «MeToabl onpeaeneHnsl YCrioBuMii ucnbiTa-
HU,

BnaxkHoctb W ceMsH, pacTeHuit u Matepuanos (%) onpenensiior
no ¢opmynam;

Q) NpU CyLUKe B OAWH NpUeM

'
a
W = —'100 ,
c
roe  a' — Macca MCrnapwvBLLENCS MpW CylKe BoAbl, I; €' — Macca Cbipoi
HaBeCcku ceMsH (MaTepuana), r;
6) npu cywke B ABa npvemMa

roe A — Macca 20-rpaMMOBON HaBECKM W3MESIbYEHHbIX CEMSIH Mocsne
npeaBapuTeNbHOro MOACYLWMBAHMS; @ — Macca 5-rpaMMoBON Ha-
BECKM U3MesbYEHHbIX CEMSIH MOC/e NOBTOPHOrO NOACYLLIMBAHMS.
[ns onpepeneHvsl BNaXXHOCTWM PacTEHUd M ApYrux MaTepvanoB
[OMNYCKAETCS NMPUMEHSATb 3KCNPecc-MeToAbl C MOMOLUBIO BaroMepos, no-
3BONAIIOLLMX OMpeaennTb BAAXHOCTb C NOrpelHoCTbo He 6onee 1 % npu
BNAXXHOCTU 0 18 % 1 ¢ norpelwHocTbIo He 6onee £2 % npu BAAXHOCTU
cabie 18 %.
WcrblTaHus cnefyeT NpoBOAUTb MpY OMTUMAsibHOW BR@XKHOCTM
MouYBbl, Koraa paboune opraHbl CENIbCKOX03SMCTBEHHbIX OpyAUiA 3anMnatoT
HEe3HAUUTENIbHO U TAroBOE COMPOTUBEHWE MOYTK MOCTOSIHHO. Hambonee
6naronpusTHa Ana paboTbl MalWMH BNAXHOCTb 17-18%.
BnaxxHocTb nousbl W onpefensioT Kak OTHOLeHe

W =5182 100%,
&
raoe g1 — Macca |'|p06b| B1AXKHOM noYBbl, g — MacCa |'|p06b| Nno4Bbl MO-
Cne BbICylnBaHUA 00 NOCTOAHHOIO BeCa.
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Mpobbl MOYBLI HA BNAXHOCTb NPU UCMbITAHUSX arperaToB (Tpak-
TopoB) 6epyT no4yseHHbIM 6ypoM Ha riybuHe 5, 10 n 15 cM B Tpex Tou-
KaX, paBHOMEPHO PacrooXXEHHbIX MO YYaCTKy MCMbITaHWI. BnaXxHOCTb Ha
rnyébuHe 15 cM B [OCTaTOYMHOM Mepe XapaKTepusyeT YCNoBusi paboThl
noyso3aLlenos TpakTopa. Mpobbl 6epyT oanH pa3 B AeHb, 06bIMHO B cepe-
OnHe pabouero AHs, Tak Kak OnbIT MoKasbiBaeT, YTO Ha rnybuHe Gonee
3 CM B TeYEeHUe OHOrO AHS BNAXXHOCTb U3MEHSIETCS HE3HAYUTENBHO.
CraHpapTHble 6aHku (6tokcbl) ans B3ATMS Npob nousbl AenaroT
n3 agropantoMuHus. ObbluHO 6aHka nmeeT BbicoTy 40 MM, agnameTp 35 MM,
TOMWMHY CTeHoK 1 MM ¥ Maccy He 6onee 20 r.
Kaxxgas 6aHKa C KpblWKOM Ao/kHa 6biTb B3BELLE-
Ha 1 3aHyMepoBaHa. Mpu B3aTUM Npob B XypHan
3aHOCAT AaTy, MecTo U rnybuHy B3sTus npobbl,
z Homep 6aHku. [na pocrtasku B nabopatopuio
6aHK1 yK1aAblBalOT B SLWMK C ABOWHbIMM CTEHKa-

5 MW, MPOCTPAHCTBO MeXay KOTOPbIMM 3arosiHEHO
TENION30/ALUMOHHLIM MaTepuanoM. B TakoMm Tep-

4 MOCE B MOMELLEHUN UM B TEHW NPO6blI COXPAHSAIOT

3 BNTAXXHOCTb HECKOJIbKO YacoB.

5a MNOTHOCTb MOYBbI HA Pa3/IMYHON rNy6uHe
onpeaenstoT  nnoTtHoMepoM.  CylecTByeT He-

6 CKOJIbKO KOHCTPYKLMI PErMCTPUPYIOLWMX MOYBEH-

HbIX NNoTHOMepoB (puc. 1.4). PaboTta ux ocHoBa-
. Ha Ha permcrpaumm ycunusi B4aBMBaHUS B MO4BY
Puc. 1.4. TIOUBEHHBIA ) rowa ¢ KOHMUECKMM WA LIAPOBLIM HAKOHEUHM-
nnotHomep  (BUCXOM): p
1 - pyuka; 2 — BMHT; KOM, pa3Mepbl KOTOPOro YCTaHOBNEHblI CTaHAap-
g Ea ral/lléa); _4 I_I—py?'l('mj{ TOM: YroJ1 3a0CTPEHUSI HAKOHEYHWUKA AO/MKEH ObITh
6 - nnyrxep; 7 — nepo;  22°30', NNOWaAb CEYEHMS HAKOHEYHMKa Ans
8 — 6apabaH; 9 — BMHT MIOTHBIX Moy 100 MM?. [INsi MArKMX NoYs mpuMe-
npueoga 6apabaHa v Y
HSIETCS KOHWYECKUMA WM LIAPOBOM HAKOHEYHMK
ceuerveM 2 nnm 280 MM,
TBepaocTb P nouBbl onpeaenstoT no dopmyne
P = hg/f,
roe  h — cpeaHas opavHaTa AvarpaMmbl, 3anMcaHHOM MIOTHOMEPOM
NS pacCcMaTpMBaEMOro C/10s NMoYBbl, CM; g — MacWTab MpPY>XXuHbI,
H/cMm; f — nnowaab NONepevyHoro cevyeHMsl HaKOHEYHMKA LUTOKa
nnoTHoMepa, MM2,
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[nanasoHbl U3MepsieMblX YCUUIA M3MEHSIIOT CMEHOW MPY>XWH.
Hanbonbwas rnybuHa norpyxenuns nnyHxepa 300 mMMm. OTHOWweHWe ne-
PEMeLLEHNI NIEHTbI U NyHXXepa paBHo 1 : 3.

Mpu onpeaeneHnn TBEpAOCTU MOYBbLI NMPOU3BOASAT He MeHee 15
M3MepeHUii paBHOMEPHO MO MJloLwaAmn OnbITHOW AensHkW. Mpu obpaboTke
AMarpamMM onpefenstoT CPeaHIo OpAMHATY ANs CroeB TonwmHou 0 — 5;
5-10; 10 — 15 cm.

[ocraBneHHble B nabopatoputo npobbl HEMeANeHHO B3BelUMBa-
0T, MoCne 4ero BpeMsi UX MPOCYLUKUM MOXET HEe pernameHTUpoBaThCs.
Mpobbl cywat npu Temnepatype 105°C B cywmnbHOM wkady A0 AOCTU-
XXEHWsi NOCTOSIHHOro Beca. B npouecce cywku npoby nepuoanyecku
B3BELIMBaIOT (MepBbI pa3 Yepe3 3 — 4 4, 3aTeM Yepes Kaxablli Yac) Ha
TEXHUYECKUX Becax C TOMHOCTbo Ao 0,1 r.

Mpu pabote ¢ nnoTHoMepoM cneayeTt obpallaTb BHUMaHWE Ha
MpaBUIbHOCTb 3aMucu AvarpamMbl. Hanuume ropusoHTanbHOW NMHWUM B
Hayane AuvarpaMMbl, COBMadatoWel C 0Cbio abCUMCC, 03HAYaEeT, YTo Mpy-
XWHA UMeET npeaBapuUTenbHYIO 3aTskKy nnMbo obnagaeT UanuilHe BbICOo-
KOM YKECTKOCTbtO, UM UMeETCs CBOBOAHLIA X044 Y LUTOKA NIOTHOMEpPa A0
COMPUKOCHOBEHMUSI €ro € no4Bol. EcnmM mMeeTcs ropusoHTasnb B KOHLUE
AMarpamMmbl, KoTopasi MpoXoAuT MO BEpXHEN rpaHuue 6naHKa, TO XeCT-
KOCTb NPY>XWHbI Mana; nNpy>wuHa B 3TOM Cllydae OKUMaeTCs NOMHOCTbIO 10
LOCTMXKEHMSI 3a1aHHOMN YOUHbI HAKOHEYHWKOM LITOKA MI0THOMEpa.

Mepen HauanoMm 3anucu auarpaMMbl MOTHOCTU HA  KaXaOM
6naHke MpoBOASAT HYNEBYD OpAMHATY (OKUMAs NPY>XWHY CTOSILLEro Ha
TBEPAOM MOy U NPUXATOro K HEMY MIOTHOMEpA) U Hynesyk abcumccy
(nposopaunsas 6apabaH NOAHSATOrO B BO3AYX MJIOTHOMEPA).

MnoTtHocTb nousbl Q (r/cM®) cneayeT onpenensTb no dopMyne

0- b
V I
roe b — Macca abcontoTHO cyxoit nouBbkl (Co Bcero 6ypa), r; V — obbeM
obpasLa B34Toi NoYBbl, CM’.
[ns cTaumMoHapHbIX MalMH (3epHOOYUCTUTENbHBbIE MaLlUHbI, CY-
LUXIIKK, MOrPY34MKKN, U3MENbUUTENN KOPMOB U Ap.) AAETCS XapaKTepUCTU-
Ka MaTepuana, nognexaiwero obpaborke. OHa BKIOYAET BUA, COPT, 06b-

€MHbI BEC, BNaXXHOCTb, (DPaKLMOHHBIA COCTaB M Apyrve AaHHble, Heob-
XOZMMbIe ANS OLIEHKM PaboThl MaLlWHBbI.
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OnpepeneHne xapakTepucTuk obpabaTbiBaeMoro mMatepyana unm
KYNbTypbl BK/THOUYAET OMNpeAENEHNE BNAXXHOCTU CEMSIH, PacTEHUI U APYrux
MaTepuanoB no metoaam FOCT 12041 «CeMeHa CenbCKOXO3ACTBEHHbIX
KynbTyp. MeToa onpeaeneHns BAaXXHOCTW».

OnpepeneHve 3acOPEHHOCTU CEMSIH COPHOM PacTUTENBHOCTbIO,
OpraHM4yeckMMM, MWUHEPANbHLIMKM MPUMECSIMU AO/MKHO MPOBOAUTHLCS MO
metoaam MOCT 12036 n FOCT 12037.

3aCcopeHHOCTb CEMSIH 3epHOBLIX, 3epHO6060BbLIX, CaxapHOW CBeK-
Nbl, KOPMOBLIX U APYrUX KYNbTyp criegyeT onpeaensitb No COOTBETCTBYIO-
MM CTaHZAPTaM Ha KaXayto KynbTypy.

Bce pe3ynbTaThl M3MEPEHUit 3aHOCSTCS B CrieumanbHble (popMbl,
npegycMoTpeHHble FTOCT 20915.

1.2.3.2. ArpotexHuyeckas oLeHka

OaHUM U3 BaXxHbIX TpeboBaHWiA, NPeAbsSBASIEMbIX K CENbCKOXO-
39CTBEHHbIM MalUMHaM A1 MeXaHU3auMu pacTEHWEBOACTBA, SIBNSIETCS
obecneyeHne BbICOKOrO, pernameHTMpoBaHHOro T3 KayecTBa BbIMOJSHE-
HWS TEXHOMOorM4yeckoro npouecca. Mo3TOMy [AOCTOBEpHblE MoKasaTenu
arpoTexHuyeckoli 3cdEKTUBHOCTU UCMbITLIBAEMbIX MALLWH SIBASIKOTCS OM-
peaensowmMmn Ans 060CHOBaHWSI pekoMeHAauMin No pesynbTaTaM UCrbl-
TaHWIA.

KauecTBo BbIMOSIHEHUS TEXHOMOMMYECKUX MPOLIECCOB onpeaens-
€TCa MyTeM npoBeaAeHNs NabopaTopHO-NOMEBbLIX UCMbITaHUA. [N npose-
[eHusi nabopaTopHO-NOJIEBbIX UCTIbITaHMIA BbIBUpaeTcs (hoH, OTBEYAIOLLMIA
T3 wnn TY. [lo npoBeaeHns OnbITOB NpPW UCTbITAHUSAX MalUWHY perynupy-
0T B COOTBETCTBUM C peKOMeHAaumsaMu pyKOBOACTBA MO 3KChyaTauum
Ans oNTUMU3aLmMn pexxnMa paboTsl.

MNokasaTtenu onpefensioT Ha 3a4eTHOM FOHEe MNpU  ABUMXKEHUM
CESIbCKOXO3AMCTBEHHbIX MALLMH U OpyAuWiA B NPSIMOM M 06paTHOM Hanpas-
neHusix. NMOBTOPHOCTb OMbITOB TpexkpaTHas. Bpems ogHoro onbita npu
YCTaQHOBMBLLEMCS ABWXEHUU AO/MKHO ObITh HE MeHee 15 c.

[nuHa 3a4eTHbIX MPOX0A0B Ans No4BoobpabaTbiBaloLMX MaLLUnH
npuHumaetcs 30 M, y6opouHbiXx — 50 M, TpaHcnopTHbiXx — 100 M; anuHa
WHTEPBANOB MexXy 3a4eTHbIMW FOHaMU A1 TPaHCMOPTHBIX MalmH — 50 M,
Ans ocTtanbHbIX — 15 — 20 M.

MolHocTb NT Ha npeoaoneHve TAroBoro COMpOTUBNEHUS Npu-
LienHbIX MalMH U Opyauil onpeaensieTcsl TAroBbiM AMHAMOMETPUPOBAHU-
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€M C MOMOLLbI0 AMHAMOMETPUYECKON TENEXKN UK cneumanbHo obopyao-
BaHHOMO TpaKTopa.

MoLHOCTb Ha NpuBOZ pabounx OopraHoB, a A/ CAMOXOAHbIX Ma-
LWMH U Ha caMorepeKaTbiBaHWE, ONPEeAENSIETCA C NOMOLLLIO NepeaBUIKHO
TEH30M3MepuUTesibHoN nabopaTopum.

MoLHoCTb, NoTpebHas Ha MpeoaosneHne TArOBOro COMpoTUBAE-
Hus1, onpegensetcs no gopmyne

N, =Rv,
roe R — TaroBoe conpoTuenenve, H; v — paboyas ckopocTb, onpege-
JIEHHasl KaK 4YacTHoe OT AeNEeHUst MyTW Ha NpPOAOIHKMTENBHOCTb
onbiTa, M/C.

MoLHOCTb Ha NpyBoA pabounx OopraHOB OMpeaensitoT ANs X0so-
CTOro xoza v nNpu paboTe Ha KaXAOM M3 PEXMMOB Harpy3ku MalluHbI.

[nsi xapaKTepUCTUKX MalUMHbl MO MOMYYEHHBIM AaHHBLIM HaxoasaT
YAENbHY 3HEPrOEMKOCTb — MOLUHOCTb, OTHECEHHYIO K €AVHMLE LUMPUHBI
3axBaTa (4na MalwuH, He npou3BoAaswmMx 06paboTky npoaykTa, Hanpu-
Mep, NYLWMIIBHUKOB, CESsIOK, XaToK, KOCUOK), MM MOLLHOCTb, OTHECEH-
HYIO K 4acoBOM WM CEeKyHAHOW rofjade MUCXoAHoro Matepuana (ans Mo-
NIOTUNOK, KOMBGaHOB Pa3fIMYHOrO Ha3HAYeHMs, 3EPHOOYMCTUTESNbHBIX
MaLlWH, CYLUMIIOK).

ArpoTexHuyeckasi OLUeHKa CefbCKOX03AMCTBEHHbIX MalMH HEeo6-
XoaMMa A CPAaBHUTENBHOMO OMnpeaesieHnsl BCeM COBOKYMHOCTY MOKasa-
Tenei, XxapakTepu3yLWwmnx Ka4ecTBO BbINO/IHEHUS] TEXHOSIOrMYECKOro Npo-
Liecca HOBOW TEXHUKOW.

ArpoTEXHUYECKYIO OLIEHKY MPOBOASAT Ha TUMWUYHLIX (DOHax, B Or-
TUManbHbIE ANS1 30HbI CPOKM. MallMHbl C HOBbIMM pabounMu OpraHamMu
[OMOJSIHATENBHO WCTLITLIBAIOT B 3KCTPEMarbHbIX YCioBUSX (Hanpumep,
aKTUBHble paboume opraHbl Ky/lbTUBATOPOB — MPU PbIXJIEHUM MpUKaTaH-
HOW MOYBbI; ABYXHOXEBbLIE peXyliMe anmnapaTbl — NpU CKawWBaHUK Mo-
Nernbix crebnein).

ArpoTtexHnyecKkas oLueHKa MalluH U opyaui anst 06paboTKu NouBbl

OueHka nokasaTenell KauecTBa BbIMOSIHEHMS TEXHOMOMMUYECKOro
npouecca MAyroB W ryboKOPLIXIUTENEA NPOBOAUTCA MO  METoAaM
PO 10.4.1 «AcnblTaHMs1 CENbCKOXO3ANCTBEHHOM TEXHWUKMX. MalliMHbl U Opy-
ans ans rny6okoit 06paboTku nouBskl. MporpaMMa U MeTofbl UCTLITaHWI,
KyNbTUBATOPOB /151 CM/OLLIHOW 06paboTkM MouBbl, BOPOH, KaTKOB, Bbl-
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paBHUBATENEN, UM3ENbHbIX KYJbTUBAaTOPOB, arperaTtoB KOMOBMHMPOBAHHbIX
no4YBo06pabaThIBalOWMX U APYrMX MalMH 1M OpYAWiA Ans NpeanoceBHON
06paboTku nousbl — No MetozaM P 10.4.2 «McnbiTaHUsA CENbCKOXO351-
CTBEHHOW TEXHUKM. MalUMHbl U Opyausl Ansi NMOBEPXHOCTHOM 06paboTku
noysbl. MporpaMmMa W MeToabl UCMbITaHUA», a Takxke no FOCT 26244
«0ObpaboTka nousbl npeanocesHas. TpeboBaHUS K KayecTBy U MeToAbl
onpefeneHus».

ArpoTexHuyeckas oueHka noysoobpabaTbiBaroLMX MalUMH Mpo-
BOAMTCA Npy nabopaTopHO-MONEBbLIX WCMbITAHUSX, KOTOPbIE BKIOYAKT
Bbl6Op hOHa 1 onpeaeneHme XapakTePUCTUKUN YCIOBUIA UCMbITAHWI, NoKa-
3aTenei kayectsa paboTbl, BbIGOP PEXMMOB paboThl.

YcnoBusi MCMbITaHW No4YBOO6pabaTbIBaOWMX MalUWH XapakTepu-
3yl0TCS CneaylowmMMn napameTpaMm: TUMN NO4YBbl U HA3BaHWE MO MeXaHu-
YeckoMy cocTaBy, penbed (YKMOH); BNaXHOCTb U TBEpAOCTb Nnouysbl (MO
cnosm 5, 10, 15, 20, 25 1 30 cM); 3aCOPEHHOCTb MNOYBbI KAMHSAMMW; XapaK-
TEPUCTMKA [AEPHOBOMO MOKPOBA, MOXHUBHBLIX W PacTUTENbHbIX OCTaTKOB;
npeaLecrsytowas obpaborka.

Yyactok ans nabopaTopHO-MONEBbLIX WCMbITAaHUIA MoYBoObpaba-
TbIBAIOLMX MalLUWH, Opyauii BblBUPatOT B COOTBETCTBUMM C UX Ha3HAYEHU-
€M; OH Jo/mKeH obecreunBaTb BO3MOXHOCTb BbINOSHEHUS paboT, Hame-
YeHHbIX NporpaMMoin ucrbliTaHuiA. Mone cneayeT BbIGUpPaTb 0AHOPOAHBLIM
no npesLecTsytollelr 06paboTke, pacTUTENBHOMY MOKPOBY U MOYBE, KO-
Topasl AO/MKHA 6bITb XapaKTepHOW ANs 30HbI. JlTabopaTopHO-Monesble UC-
MbITaHWs NJYrOB MPOBOAAT, KaK MpaBuio, Ha AByX arpodoHax: nnact
TpaB U CTepHS.

Mpy arpoTexHNYECKoWN OLEHKE ONpeaenstoT Hanbonee xapakTep-
Hble nokasatenu kadectsa poboTbl. TakMMKM MOKA3aATENSIMUM MALIMH Ans
rny6okoi 06paboTkM MoYBbl (MAYrk, LWeNepessbl, KpoToBaTENN) ABSIKOTCA:
MOCTOSIHCTBO LUMPWHbLI 3axBaTa U rnybuHbl 06paboTku, KpoLleHue MoYBbI
Ha pasnu4yHble No BenMumHe dpakuum, NonHOTa NOAPE3aHUs COPHbIX pac-
TEHWUI W rNyBuHa 3afleNlkn PacTUTENbHbIX OCTAaTKOB BHYTPb MOYBLI, rpeb-
HUCTOCTb MOBEPXHOCTWU MONS, NepeMelleHne reHeTUYeckux ropusoHTOB
Monst Ha CONMOHLIOBbLIX MOYBaXx.

Mpy onbiTax M3MepsIoTCA: CKOPOCTb ABWXKEHWSs, M/c;pabouvast
LUMpUHA 3axBaTa, M; rnybuHa o6paboTku, cM; KpolueHne no4sbl, %; non-
HOTa 3aZeNKM PacTUTENbHOW U NOXHMBHOW Macchl, %; rnybuHa 3aaenku
PacTUTENbHOM U MOXHWMBHOM Macchl, CM; FPeBHUCTOCTL NOBEPXHOCTM MOSISt
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(BbicOTa rpebHelt), cM; MAOTHOCTb MOYBbI, [/CM’; BbICOTA rPpebHa Ha mo-
BEPXHOCTW AaHa 60po3abl, ¢M; NyTb 3arnybneHns (AN KaMEeHUCTbIX HOYB),
M; yron obopoTa nnacra, rpaga.

KauectBo paboTbl MalMH M Opyauil ANnst NOBEPXHOCTHOW 06pa-
60TKM NOYBbI XapaKTEpPU3YETCS YCTOMYMBOCTBIO FyOUMHBI Xo4a UX pabo-
YMX OpraHoB, BCNYLEHHOCTbIO 06paboTaHHOW MOBEPXHOCTU, rPeBbHUCTO-
CTbO NMOBEPXHOCTY MOYBLI, CTEMNEHbIO PbIX/IeHNs (KPOLLUEHUS MOYBbI), NOA-
pe3aHusi COPHSIKOB, MOBPEXAEHUS KYNbTYPHbIX PacTEHWA, 3asMnaHns u
3abuBaHuns paboumx opraHoB.

Mpu nyweHnn CTepHU OLEHUBAIOT 3ae/IKy NMOXHUBHbBIX OCTATKOB,
BbIPOBHEHHOCTb MOYBbI, BbIHOC BSIQXXHOrO C/I0S1 MOYBbI HA MOBEPXHOCTb,
M3MEHeHWE KOIMYECTBA SPO3MOHHBIX HEPOBHOCTEN (STYHOK, LUenel, rpeb-
Hel, NepeMblyeK, BasIMKOB U T.4.).

O6wMe nokasaTeNn No MalmMHaM U opyausaM Anst NPeanoCceBHOM
MOArOTOBKWU MOYBbI: CKOPOCTb ABWXEHUS, M/C; paboyas LMpMHa 3axBaTa,
M; rnybuHa obpaboTku, cM; KpoleHne nousbl, %; rpebHNCTOCTL NOBEPX-
HOCTW nons (BblcoTa rpebHein), cM; noapesaHue (YHUUYTOXEHME) COPHBbIX
pacTteHui, %.

Kpome TOro, no AMCKOBbIM NywwmbHWKaM M 60opoHaM onpeaens-
lOT: U3MeNbYeHMe MOXHUBHBLIX OCTaTKOB (AN18 KpynHOCTebenbHbIX Kynb-
TYp), %; 3a4enKy MOXHUBHbLIX OCTaTKOB (AN18 KpynHOCTebenbHbIX Kyfb-

TYp), %.

ArporexHu4yecKkas oLieHKa NOCEBHbIX MAaLUWH

PykoBozswmin aokymeHT P 10.5.1 pacnpocTpaHsieTcs Ha Ucrbl-
TaHWSA BCEX TUMOB MOCEBHbIX MaLUMH U NPUCIOCOBNEHMIA K HUM Ans noce-
Ba 3epHOBbIX, 3epHO6060BbIX KyNbTyp, CEMSH JibHA, KOHOMAW, Tpas,
OBOLUHbIX U 6axyeBbIX KynbTyp, CaxapHOW CBEK/bl, NOACONHEYHWUKA, KYKY-
pYy3bl, XJIONYaTHWUKA, KMELEBUHbI, apaxuca, Cou, Copro, a Takxe KoMbu-
HUPOBAHHbLIX MOCEBHbLIX MalUMH AN MOCEBA BblLLENEPEYNCIEHHBIX KYIlb-
TYpP C OAHOBPEMEHHbLIM BHECEHMEM MUHEPASIbHBIX YA06PEHUIA.

OnpepeneHre KayecTBEHHbIX MOKa3aTesNel cesnok NpoBoAsT Npu
CTEHAOBLIX WUCTbITaHMSX (onpeaeneHne KavyeCTBEHHbIX MoKasaTesnei Bbl-
CeBaloLLMX annapaTos) U Npu nabopaTopHO-NONEBbIX UCMbITaHUSAX (onpe-
[eneHne KayecCTBEHHbIX MNoKasaTeneil CowHWKoB). OnpeaeneHne 3Tux
rMoKasaTenien y Cesniok PasfNYHbIX TWUMOB CYLWECTBEHHBLIX Pasfnvuunii He
nMeer.
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YCnoBusi UCMbITaHUIA NPU ONpeaeneHnn NoKasaTenein arpoTexHu-
YeCcKoM OLIEHKM MOCEBHbIX MaLUMH UMEIOT CleaytoLMe OCHOBHbIE XapaKTe-
PUCTUKMN:

a) XapaKTepuCTMKa BbiCEBAaEMOMN KySbTypbl: HAUMEHOBaHUE KyJlb-
Typbl; YNCTOTa ceMsiH, %; BCXOXECTb W MOCeBHast roAHOCTb ceMsiH, %;
BNAXHOCTb ceMsiH, %; Macca 1000 WTyK CEMSH, I; HAaNN4YMe U XapakTepu-
CTMKa NpeanoceBHoM 06paboTku CEMSIH;

6) xapaktepuctnka nons (yyacrka): TMN No4Bbl; BAAXHOCTb NOY-

, %; TBEpAOCTb MouBbl, MIMa; arperaTHblit (FpaHyNOMETPUYECKMIA) CO-
CcTaB nousbl, %; rnybuHa B3pbIXSIEHHOrO C10s, CM; MNpealecTsytowas
06paboTka; Hannune NOXXHUBHBIX U COPHbIX OCTAaTKOB B NMOUYBE;

B) XapaKTepUCTUKa METEOYCSIOBUI: TemnepaTypa Bo3ayxa, °C;
BNAXHOCTb BO3ayxa, %; CKOpOCTb BeTpa, M/C.

Hanbonee xapakTepHbIMX MoKasaTensaMu YCI0BUIA, BIUSIOLLMX Ha
KauyeCTBO BbIMOSIHEHUS TEXHOMOrMYECKOro npoLecca MOCEBHbIX MALUUH,
ABNSAIOTCS XapaKTEpUCTUKA CEMSIH, BMAXHOCTb U TBEPAOCTb MOYBbI, €e
arperaTHblil COCTaB M HanMuMe NOXHUBHBIX M COPHbIX OCTATKOB.

Mpu nabopaTopHO-NONEBbIX UCMLITAHUSX ONpPEeaensoTCS:

1. Hopma BbiceBa ceMsiH, Kr/ra, WT/M, TbIC.WIT./ra.

PerynupoBouHble napaMeTpbl (YCTaHABAMBAKOTCS NO CTEHAOBbIM
UCMbITAHNAM).

Maccy ceMsiH, BblCESHHbIX BCEMW annapatamu, onpeaensioT ny-
TEM B3BELUMBaHUS C MOrPELLHOCTLIO He 6onee £1r 1 BblUMCASOT (akTu-
Yeckyto HopMy BblceBa Qg, Kr/ra:

10+ 2
O BL

I

roe  Y.g;— Macca ceMsiH, BblCesHHbIX BCEMU annapaTtaMmu B i-i1 MOBTOp-
HOCTW, Kr; B — luMpuHa 3axBaTa Cessikv, M; L — AnvHa ydactka, M.
[ns ceanok TOYHOro BbICEBA M MYHKTUPHLIX akTuyeckast HopMa

BbiceBa (,,, WT./M:

I

—10° 2.4
O, ALn

QA

B kunorpammax O =10=—
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2. TnybuHa 3agenku cemsH, MM (onpefensietcs: 1 — MeToaOM
HernocpeaCTBEHHOr0 HaxOXAeHUs CEMSIH B MOYBE B [ileHb MOCEBa; 2 — Me-
TOZOM MOC/IOMHOMO CHATUS MOYBbI CreumanbHbIM NpU6opoM; 3 — METOAOM
3aMepa 3TUOSIMPOBAHHOMN YacCTW BCXOLOB).

3. KonuuectBo ceMsiH, 3agenaHHbIX B C/0e, MpeaycMOTPEHHOM
ncxoaHeiMu TpeboBaHusaMK, % (onpeaensieTcs no pesynbTaTaMm usmepe-
HWI ryBUHbI 3aA€NKKU CEMSIH).

4, KONMYeCTBO CEMSH, HE 3aeNaHHbIX B MOYBY, LWT./M?.

5. TnybuHa 3apenku ypobpeHuii, MM (onpeaensieTcss MeToaoM
MOCNOMHOMO CHSITUS NMOYBbI).

6. BennunHa noYBeHHON NPOCIONKN MEXAY CeMeHaMu U yaobpe-
HUSIMK, MM.

7. BbicoTa rpebHelt nocne npoxoas cesiiiku, cM.

8. AvHamuka nosisneHns Bcxoaos. (HabnoaeHus 3a nosisneHnem
BCXOZOB BeAyTCs A0 TeX MOp, MOKa KONMYECTBO PaCTEHWMM Ha YYETHbIX
JensiHKkax B TeYeHue ABYX—Tpex AHel nosTopsieTcs). JaHHble noacHeToB
NCMOSb3YHOTCS AN pacyeTa OTHOCUTENbHON MOSIEBOM BCXOXKECTU.

9. OTHOCUTENbHas nonesas BCXoxecTb I1;:

I =10> e

B

I

n

C.B
rae  #,— YUCNO B3OLEAWMX CEMSH, WT./M? (WT./M); A., — YACIO BbiCE-
SHHbBIX BOXOXUX CeMSH, LUT./M? (WT./m).
Uncno BbICESHHBIX BCXOXMX CEMSIH onpeaenstoT no dopmyne

/ !
_ 04
nC.B - Y
A
roe  a'— noceBHasi roAHOCTb CeMSH, %.
Mo caxapHol CBeKJ1e YMCNO KNYBOUKOB 7., LWIT./M, ONpeaensioT:

n
_ "Pobug
nC.B - ,

K.p
roe  Nogy — OOLLEE YMCIO BCXOAOB (BK/IOYAs M normblume pacTeHus),
wT/M; P, — POCTKOBOCTb (CYMMa pOCTKOB Ha CTO KJly6O4KOB Mnpwu
onpezeneHum nabopaTopHO BCXOXKECTH).
10. CoxpaHeHue ctepHu, % (AN cesnok NpsiMoro NoceBsa).
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11. MaccoBas [0NS 3pO3MOHHO OMacHbIX YacTuy MeHee 1 MM B
cnoe noysbl 0-5 cM, % (NpoTMBO3PO3MOHHbIE cesinkun, cM. P 10.4.2, on-
penensieTcs yBefmyeHue Unn yMeHbLLIEHUE).

12. YHWUUYTOXEHUE COPHbLIX PacTeHWin MpU KynbTMBaLMKW NapoB
(cesinku-KynbTUBATOPSI).

13. YnnoTHeHWe MnouBbl B 30HE pacrnonoxeHus cemsH (yaobpe-
HWi1), r/om>.

14. lWinpuHa neHTbl, NONOCk, psiaKa Nocesa (AN NEHTOUYHOro no-
ceBa), MM.

15. PacnpeneneHue ceMmsH B psake, %.

16. LLIMp1Ha OCHOBHbIX MEXAYPSAANIA, CM.

17. XapakTtepuctvka rpsg, rpebHeit n pacrnpegeneHne cemMsiH B
rHe3gax (4ns nocesa Ha rpebHsx 1 B rpsagax).

18. YpoxaltHocTb, T/ra. OnbiTbl Ha YPOXaHOCTb 3aK/aablBatoT
Mpy NoceBe B CPABHEHUM C CESNIKON-aHaNIoroM Ha OMNTUMasbHOM CKOPOCTU
He MeHee YeM B TPEXKPATHOW NMOBTOPHOCTY.

MNMokasaTenu KayecTBa BbIMOSIHEHUS TEXHOIOMMYECKOro npolecca
nocne mMateMaTuyeckoir 06paboTkM 3aHOCAT B cCneumasrbHble BefoMOCTU-
¢opmbl B cootBercTeum ¢ P 10.5.1.

Mony4YeHHble NokasaTenu Mo MCMbITbIBAEMOM MallMHE COMoCTaB-
NATCS C HOPMaTUBHbIMU TPEBOBAHUSMM U CPABHUBAIOTCA C MoKasaTens-
MW MalUMHbI-aHAsOora.

Mo cpaBHMBaeMbiM MalUMHAM aHaNU3MPYIKOTCA Ccneayolme oc-
HOBHbIE MOKA3aTeNn KayecTBa BbINOIHEHNS TEXHOIOMMYECKoro npowecca:
paboyasi LWMpUHa; BbiCEBaKOLLas CNOCOBHOCTb CesNKNU; HeEpaBHOMEPHOCTb
BblcEBa CeMSIH (yAOOpeHMiA) Mexay OTAESbHbIMM anmnapaTaMu; HeycTon-
YMBOCTb 0bLLEro BbiceBa ceMsiH (YA0BpeHUiA); rNybuHa 3afienku CeMsiH;
KONIMYECTBO CEMSIH, 3a/ieNlaHHbIX B 3aj@aHHOM CJ10€; YMCN0 CEMSH, He 3a-
[JenaHHbIX B MOYBY; OTHOCUTENbHAs NOCEBHAs BCXOXECTb.

ArporexHuyeckas oueHKa 3epHOy60pOYHbIX MalLUH
OueHka nokasaTenell KauecTBa BbIMOSIHEHMS TEXHOMOMMUYECKOro
npouecca npoussoautcs no metogam OCT 70.8.1 «McnbiTaHus cenbcko-

XO3AWCTBEHHOW TEXHMKW. MaluuHbl 3epHOY6opoYHble. MporpaMma U Me-
TOAbI UCTIbITAHUIA»,
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Mpu arpoTeXHUYECKON OLIEHKE 3epHOYBOPOUHbIX MallMH onpeae-
NAOT: LWMPUHY 3axBaTa, BbICOTY Cpe3a, TOMWMHY U LWMPUHY Basika, note-
Py 3epHa B Cpe3aHHbIX M HeCcpe3aHHbIX KOSIoCKax, MoTepwu cBOOOAHbIM
3€pHOM, MPOU3BOAMTENBHOCTb KOMBalHa 3a 1 U OCHOBHOIO BPEMEHU NMpu
YpOBHE MoTepb 3a MonoTunkon 1,5%, MponyckHylo Cnoco6HOCTb MOSO-
TWUNKM NpU OTHOLLEHNM Macc 3epHa u conombl 3:C = 1:1,5; uncroty 6yHkep-
HOrO 3&pHa, MUKPOMOBPEXIEHNS 3€PEH, NMOTEPM B LM KOMOaHa U T.4.

[pobneHne 3epHa Ao/mkHO 6bITb He 6Gonee 2%. CoaepxaHue
COpHO NPUMECK B 3ePHOBOIN Macce ByHKepa A0/MKHO BbiTh He 6onee 2%.

OnpepeneHve noTepb 3a MOMOTM/IKOM 3€PHOYBOPOYHOrO KOM-
6aliHa MOXXHO MEXaHU3MPOBaTb, COBMpas MACCy COMIOMbI U3 KOMHUTENS Ha
6pe3eHT 1 NOBTOPHO 06MONauMBas ee crneuuanbHO OTperyMpoBaHHbLIM
KOM6aINHOM.

Ha oueHky y6opouHbIX MalmH 60sbLIOe BANSHUE OKa3blBAEeT Xa-
PAKTEPUCTUKA U COCTOSIHWME CENbCKOXO3AWCTBEHHOM KynbTypbl. CNenocTb
KyNbTypbl ONpesensioT no npeobnagalollen rpynne 3epeH. Hanpumep,
€C/M rpynmna 3epeH BOCKOBOW cnenoctu coctasnseT 70 %, nonHo — 10%
N MOMOYHO-BOCKOBON — 20%, TO CYMTAIOT, YTO [aHHasi KyNlbTypa Haxo-
auTtcs B chaze BOCKOBOW CresiocTu.

XapaKkTepuctuka KyJsibTypbl EPES MPsSMbIM KOMOAUHUPOBAHUEM U
CKaLLUNBAaHNEM B BaJIKN.

— COPT KYNbTYypbl;

— cnocob ybopku;

— CnenocTb KynbTypbl, %:

c=10",
n
roe N, — KOMIMYECTBO 3ePeH [IaHHOW rpynmnbl B MApTWK, LWIT.; N — oblliee
KOJIMYECTBO 3ePeEH B NapTuu, LIT. (BbIMUCIEHNS NPOU3BOAATCS A0
Lenoro ymicna);
— BbICOTA PacTeHuiA, CM:

Z: Zn:li,

i=1

rape li— BbICOTa OTAEJIbHbIX paCTeHMl\;l, CM; N — KOJINYECTBO M3MepeHMl\/‘1.

S |-
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— MNoNernocTb pacreHui, %:

n:um%,

2

roe [ — cpeaHss BbICOTa pacTeHuil, cM; [, — cpeaHee paccTosHue oT
MOBEPXHOCTU MOYBbI 0 BEPLUMHbBI CK/TOHMBLLEr0CA KOMOCA, CM;

- 1 &
b—;;@,

raoe 121'— pacCTogHMne OT NOBEPXHOCTU NMO4YBbI 40 BEPLUMHbLI CK/IOHUBLLE-
rocs KOJioCa OTAEJIbHbIX pacreHm‘/'l, CM; N — KOJIN4YeCTBO MU3Mepe-

HUIA;
— pacnpegeneHue Konockes no Bbicote, %:
P,
P=10"-1,
n

roe  P;— KONMMYECTBO KOMOCbEB B i-i1 rpynne, LWT.; n — CyMMApHOe KO-
JIMYECTBO pacTEHWUI, Cpe3aHHbIX C AECATU NOLAAO0K, LWT.;
— 32COPEHHOCTb KYNbTYpbl Hafl haKTUYECKOM BbICOTOM cpe3a (no
macce), %;
— MOTEpU 3epHa OT CaMOOCbINaHus, I:

— 1 n
qc :_chi l
n =

roe  ¢. — Macca 3epHa, COBpaHHOro C i-i y4yeTHOW nNNowWaAnKW, T;
71 — KOJIMYECTBO YYETHbIX NJIOLAA0K;

— OTHOLLIEHME MacChl 3epHa K Macce COJSIOMbl;

— BJIQXHOCTb 3epHa, %;

— BJIAXXHOCTb CO/IOMbI, %;

— YPOXQMHOCTb 3epHa, L/ra;

— Macca 1000 wr. 3epeH, T.

Mpn arpoTEXHUYECKOWN OLIEHKE MPUMEHSIIOT BllaroMephbl, CEKYHI0-
Mep, KOHYCHYIO MOJTOTWU/IKY, BECHI, JIMHEIKY, PELIeTa U T.A4.

Bonblloe BAMSIHME Ha AOCTOBEPHOCTb arpoOTEXHUYECKMX MOKa3a-
Tenell OKasblBAET MpaBU/bHOE onpeaeneHve o6bemMa BbIGOPKU: UMCIO
onbIToB (Mpo6), MOBTOPHOCTE onbiTa U T.4. [Ins onpeaeneHust BbiCoTbl U
rMonernocTn crebnel, notepb OT CaMOOCHINAHUS 3EPEH WCMOMb3YHOTCS
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pamMku pasmepoM 50x50 cM (3epHoBble KynbTypbl) unmv 100x100 cm (60-
6oBble).

raoe

raoe

raoe

lNokazare/m Ka4yecTBa paboTbl XaTKU KOMOAUHA:
— LUMPUHA 3axBaTa, M:

1 n
B =—) B
XK n; ir

B; — wuvpwuHa 3axsata (onpegensietcsa B 50 Toukax, pacnonoxeH-
HbIX Yepe3 1-3 M No XoAy arperaTta Ha KaXxaol y4eTHON aensiHke);
— noTepu 3epHa 3a xaTkol, %:
Q) NoTepu 3a XaTkoi CBOBOAHbLIM 3epHOM, Y%b:
g = 10q., B 10g,
c3 ;
S, 5Y,
q.; — noTepn cBobOAHOro 3epHa, I; ¢. — NOTEpU 3epHa OT caMo-
ocbinaHus, r; Y; — ypoXxalHoCTb 3epHa, u/ra:
G3, , 4 q q
— 3™ M HK CK C3
vV, = + + + )

LB, 10S, 10S, 108,
G, — Macca 3epHa B ByHKepe, Kr; 3, — cogep)XaHue OCHOBHOIO
3epHa 1 3epHOBOM NpuMecn B 3epHe U3 byHkepa, %; L — anvHa
YYETHOW AEnsiHKW, C KOTOpOi cOBpaHO 3epHO B BYHKEP, M; ¢« —
noTepu 3epHa B HECpe3aHHbIX KOJSIOCbSIX, I} ¢. — MOTEepW 3epHa B
Cpe3aHHbIX KONoChsX, T; ¢., — NoTepu cBoH6OAHOro 3epHa, r; S; —
nnowaab pamMmkui Ans yyeTa noTepb 3epHa B Cpe3aHHbIX U Hecpe-
3aHHbIX KOMOCbsSIX, M S, — MioWaab paMKuU ANS yyeta notepb

CBOBOAHBIM 3epHOM, M;
6) NoTepu 3a XaTKOW 3epHa B CPe3aHHbIX KOMOChaX, %:

g =\
TSy,

B) NMOTEPU 3a XATKOW 3epHa B HECPE3aHHbIX KOMOChbsIX, %,
g =00
A

) CyMMapHbIe NoTepu 3epHa 3a XaTkoi, %.
Aq' = Agc3 + Agek + Aguk ;
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— BbICOTa Cpe3a, CM:

i=l

roe  h — cpefHee 3HaueHue, CM; 4; — TeKyllee 3HaJYeHue; 1 — Konmue-
CTBO M3MepPEHUIt;

CpefHeKBaapaTUYecKoe OTK/IOHEHWE, CM:

SONCEL
i=1

n—14

;l:

S | =

G, =

Ko3ppuumneHT Bapnaumm, %:
c
V ==1100.
h

KauectBo paboTbl MOSIOTUIIKM KOMbAVHA:

— MpONycKHash CNOCOBHOCTb MONMOTWU/IKA MpPU OTHOLUEHMM MACChl
3epHa K Macce conombl 1:1,5 n yposHe notepb 1,5 %, kr/c. OTHOLWEHNE
Macchl 3epHa K Macce COSIOMbl:

G +@G
p— . C n
v=1: —G )
.
roe  G.— Macca conomsl, kr; G, — Macca nonosbl, kr; G, — Macca 3ep-

Ha, Kr;
— YPOXaMHOCTb 3epHa Ha YYETHON AENSHKE MpU MOBTOPHOCTU
onbliTa, u/ra:

4

o :GQ +0,1gn

%
LB,
roe 3, — CoAepXaHWe OCHOBHOMO 3epHa M 3epHOBOWN MpuMecn B BYH-
Kepe, %;
q+q
T‘li = T‘l = — ’
q

roe 1 — Ko3dUUMEHT TapupoBKM NabopaToOpHON MONOTWUIKK; g — Mac-
ca noTepb npy NepBoM obMosoTe Npobbl Ha NabopaTopHOI Moso-
TUNKE; ¢ — Macca noTepb Mpy MOBTOPHOM 0BMosnoTe Mpobbl Ha
nabopaTopHOi MOMOTUSIKE;
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— nogada dakTuyeckasl, Kr/c:
o - G . +G,+G,
d) - ’
t
rge t— BPEMSA NMPOX0oXAEHUA yquHOﬁ AenaHKky, c;
— nogaya npuBeaeHHas!, Kr/c:
G +G,
t

Tpon3BOANTENILHOCTL KOMOaNHA B 4aC OCHOBHOIO BPEMEHM Py
YPOBHE MOTEPL 3EPHa 3a MO/IOTU/IKOVM 1,5% Ha rnoabope BasikoB, T/4:

W= 3,6—G3t3“ ;

I, =167

— NOoTepU 3epHa 3a MONIOTUIIKOW, T
9= Gue ¥ Gun T Gec T Gen
roe  ¢u. — NOTEPU 3epHa HeAOMOSIOTOM B COMOME (3@ COSIOMOTPSICOM), T;
¢wm — NOTEPU 3epHa HelOMONOTOM B MOJSIOBE (3@ OYMCTKOW), T;
gcc — NOTEPU CBOBOAHBLIM 3€pHOM B COJSIOME, T; (., — NOTEPU CBO-
604HbIM 3€pHOM B NOJIOBE, T;
— NoTepun 3epHa HeAOMOJIOTOM B COfioMe (3a CONOMOTPSACOM), Y%:

g =00
in !
10G,G +4¢;
roe  #y — KO3MMULIMEHT TapupOBKN MONOTUIIKMK;
— NoTepu 3epHa HeAOMOJIOTOM B NosoBe (3a oUncTkon), %:

1001 g..
AC]H — nl q;; :
10G,G; +¢,m,
— norepu CBO60ﬂHb|M 3EPHOM B COJIOME, %:
100m, g...
Aqﬁﬁ = —nl qm ;
10G,G; +¢,m,
— norepu CBO60ﬂHb|M 3EPHOM B MOJI0BE, %:
100m; g,
ag, = 100Nds
10G.G; +¢,m,
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— MOTEpU 3epHa B LWen koMbaiHa, YCTaHOBNIEHHOO Ha 6pe3eH-
TOBOe MNosIoTHO, %:
_ 100g, .
10G.G +q, +g;m; ,
roe  ¢u — NOTEpU 3epHa B LLenn koMmbaliHa, T;
— NoTepu 3epHa pacnbioM (pacnblieHneM npu apobneHnmn), %:
Aqop = HopK,,
roe /[, — pDpobneHve 3epHa (pacnbiieHve npu  apobneHun), %;
K, — xoapdpuumenT pacnviia (Kp = 0,2-0,3);
— CyMMapHble NoTepu 3epHa 3a MofoTUIIKOMN, Y%
Aq = AGuc T AQun + Aqec + Agen + Aqop + Aquy,
— noaava CosIoMbl Ha CONTIOMOTPSIC, Kr/C:

Ag,

— nojaya BOPOXa Ha O4MCTKY, Kr/C:
I _G,+G,

B I

t
— coaepXaHue COpHOW NpUMecH B 3epHe 13 byHkepa, %;
— apobneHue 3epHa, %;
— 06pyLwmBaHMe 3epHa (4Nna nneHYaTbiX Kynstyp), %;
— MUKPOroBpexaeHne 3apogelwa 3epHa, %;
— CKOPOCTb ABWMXKEHUS], KM/Y:

L
v=3,6—.
t

MokasaTenn KayecrtBa BbIMOSHEHWUS TEXHOMNOMMYECKOro npolecca
rnocne MatemMatmyeckon 06paboTku 3aHOCAT B BEAOMOCTU-(pOPMbI B COOT-
BetctBum ¢ OCT 70.8.1.

Mo cpaBHMBAEMbIM MalLUMHAM aHANM3UPYIOT 3HAYEHUS NoKasaTe-
neli, OCHOBHbLIMM U3 KOTOPbIX SIBNSIIOTCSA: MOTEPU 3a XKaTKOW; notepu 3a
MOJIOTUIKOM; TMPOMYCKHasi CrnocobHOCTb; MPOU3BOAUTENLHOCTL 32 4ac
OCHOBHOIO BPEMEHW; COAEPXKaHME COPHOW NpUMEcH B 3epHe 13 ByHkepa.
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YUucrota 3epHa B GyHkepe npu HOPManbHbIX YCIOBUSIX YOOpKM
JomkHa 6bITb 0kono 95-98 %. Janee aHanU3MpyOT MUKPOMNOBPEXAEHUS
C NMOMOLLbIO NYMbl AECATUKPATHOIO YBEIMYEHMUSI.

OCHOBHbIE 3HEpreTMyeckMe nokasartenm kombailHa (CKOpOCTb
[BWXKEHUS, TSroBOE COMPOTUBNIEHUNE, KPYTSLUME MOMEHTbLI U Mp.) OLEHW-
BalOT TEH30METPUYECKMM METOAOM Ha Pas/iMyHbIX pexunmMax paboTbi.

OCHOBHble MOKa3aTeNn KadectBa paboTbl 3TON rpynnbl MaWWH —
LMpMHa 3axBaTa, SHepreTUyeckme nokasatesnm (CKOpoCTb ABWXKEHUS, Ts-
roBoe ConpoTuB/eHWe, NoTpebHash MOLWHOCTb Ha NPUBOA W Mp.), BbICOTA
cpe3a TpaBbl, MOTepu ceHa (CONOMbI), MPOU3BOAMTENLHOCTb (T/4 UK
ra/u), pasmepbl, Macca, NJOTHOCTb W MPOYHOCTb (POPMUPYEMBIX BasIKOB
(KomeH, CTOroB, TIOKOB), 3arpsi3HEHHOCTb YBMPaeMOI Macchl 3eMAEN.

Mpon3BOANTENIbHOCTL MalUMHBLI ONpeaenstoT No Macce y6paHHoi
CONOMbI (CeHa) B eauHuULy BpemeHu (T/4):

0=3,6G/,
roe G — Macca ceHa (conombl), Kr; ¢ — BpeMs onbita (CpeaHss npo-
JOMKUTENBHOCTL pabodero umkna), ¢,
n6o no y6paHHOI NoLWaan B eAMHULY BPEMEHM:
W =0,36 Bv,,
roe B — dakTuuyeckas WMpWHA 3axBaTa MalWHbl, M; V, — CKOPOCTb
[BVDKEHUS| MaLLUMHbI, M/C.

KauecTBo BsI3Ku TIOKOB npecc-noabopLunkamMmm OLEeHUBaoT BpyY-
HYIO NyTEM NSTUKPATHOrO 6pocaHuns C BbICOTbI 2 M AECATU TIOKOB Ha KaX-
[0V yuTeHHOW aensiHke. [JedopMMpoBaHHbIe THOKW B3BELMBAIOT M Bbipa-
XKaloT B NPOLEHTax K Macce BCeX TIOKOB.

3arpsi3HEHHOCTb NOYBON YBMPaeMoii MacChbl y4UTbIBaOT OT60POM
Tpex npob Maccol He MeHee 5 Kr.

BblaeneHHyo NoYBy B3BELMBAKOT C TOYHOCTBLIO A0 1 r 1 noacum-
TbIBAKOT NMPOLEHTHbIN COCTaB.

ArporexHuuyeckas oLeHKa 3epHOOUYMCTUTESIbHbIX MaLUUH

3epHOOUNCTUTENbHBIE MalUMHBI MPY UCTILITAHUM OLIEHWMBAKOT MO
KQUecTBY OYMUCTKM CEMSIH OT MPUMECEN, COPHAKOB, MO YCTOWUMBOCTM pe-
»XMMa paboTbl M MO NPOU3BOANTENBHOCTU.

KauecTBo paboTbl MalliMHbI ONpeaenseTcs:

1) U3 conocTaBfeHust cocTaBa M MEXaHWUUYECKUX CBOWCTB KOHeY-
HOro NpoAyKTa C COCTaBOM U CBOMCTBAMU UCXOAHOTO.

2) U3 y4yeTa KO/IMYECTBA UM KayecTBa CEMSIH OCHOBHOM KyNbTypbl,
BbIAE/IMBLLMXCS B OTXOax.
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O kauyecTBe KOHEYHOro MpoayKTa, nosay4yaeMoro nocne obpabot-
KW Ha MallMHe, cyasT no uuctoTte (T. €. COCTaBy) U COOTBETCTBUIO YNACTO-
Tbl arPOHOMUYECKUM UK TOproBbiM TpeboBaHusaM. Hanpumep, no noces-
HbIM KauyecTBaM CEMeHa [AenaTcs Ha Tpu knacca: 1-i knacc — 4ymucroTta
99,0%; 2-# knacc — yucrota 98, 5%; 3-i knacc — uncrota 97,0%.

O6Lwme cBoiCTBa CEMSIH MOTYT 6bITb OXapaKTepM30BaHbl CpeaHei
nHAMBMAYanbHOM Maccoit 1000 3epeH, cpeaHuM pa3MepoM (AnMHa, WK-
PUHA, TOMLWMHA), HaTypol (Macca eanMHULbI 06bema).

Mpu oueHKe MalKnH NyTeM COMOCTaBMEHUS KOHEYHOro MpoayKTa
C UCXOOHbIM YYUTLIBAIOTCA Takue nokaszartenu, kak uucrota (% cemsiH
OCHOBHOM KyJSIbTYpbl), OTXO4 OCHOBHOW KyNbTypbl B NpuMecyn (%), 4ncio
CeMSIH ApyrvMx pacteHuii B 1 kr (WT.), YAC/IO CEMSIH COPHbIX pacTeHuii B
1 kr (WT.), BCXoxecTb ceMsiH (%).

KauecTBeHHbIN 3¢pcekT paboTbl MalMH 3aBUCUT OT MOJHOTHI U
paBHOMEPHOCTU 3arpy3ku, pexuMa paboTbl BO34YLIHOrO NoToKa U peLler,
noabopa 1 yCTaHOBKU peLLET, OYUCTKM UX OT 3acTpsiBLUMX 3epeH, noabopa
M YCTAHOBKM SMENCTOMN NMOBEPXHOCTW, YCTAHOBKN pPasaennTesibHbIX Knamna-
HOB U Apyrunx dakTopoBs. M03TOMY MCMbITAHUS MaLIMH NPOBOAST MpU pas-
JIMYHbIX 3HAYEHUSAX NepeYnNCreHHbIX PakTopoB.

Mpon3BOAUTENBHOCTL MalUMHbI onpeaenseTcs HanbonblunM Ko-
NIMYECTBOM UCXOAHOro MaTepuana, 3arpyaemoro B MalluuHy B eAuHULY
BPEMeHM, 06ecneymBaloLLMM BbICOKMIA KaueCTBEHHbIN 3tdekT. KonmyecT-
BEHHbIA 3dhekT (Npon3BOANTENBHOCTL) BbISIBNSIETCA: 1) npu 3arpyske,
YKa3aHHOM 3aBoOM; 2) Nnpu 3arpyske Ha 25 % MeHblUe OT yKa3aHHOM 3a-
BOJZIOM; 3) Mpw 3arpyske, 60/bLiel 3aBOICKON Ha 25 %.

UcnbiTaHmne cneumanbHbIX y60pqub|x MalUuH

Pabota cnnocoybopouHbIX, KyKypy30yb6opouHbIX, KapTodeneybo-
POYHbIX 1 CBEK/I0YOOPOYHbIX MALLUMH OLIEHMBAETCS TakUMU NMOKA3aTENSAMU:

— KauecTBO U3MeEsIbYEHMS CTEO/IEN onpeaensoT METOAoM pasbo-
pa 3-5 npob Maccolt He MeHee 0,5 Kr kaxpaas. Pa3bop cBoanTCsa K 3aMepy
yacTuu, no AJIMHE;

— rosiHoTa usmenbyerHns crebneri (%) — OTHOLLEHWE MacChbl OC-
HOBHOM [NMHbI pe3ku (Mo arpoTexTpeboBaHUI0) K Macce BCEM HABECKM,
YMHOXeHHoe Ha 100 %;
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— cTeneHb o4nctkn roqatkos (%) oT obepToK yCTaHaBnMBaloT
OTHOLLEHMEM MaCCbl NMOYATKOB, OYMLLEHHBLIX MOMHOCTLIO (He Gonee AByX
JIUCTLEB) M YacTu4HO (He 6onee 5 NUCTbeB), K 06LLEN Macce, YMHOXEH-
HbIM Ha 100 %.

MoTepu (%) 3a cI0COY60POYHBIMU KOMbBAKHaMM NONMy4YaloTcs 3a
CYET YBESIMYEHHON BbLICOTbI Cpe3a, HecpesaHHbIx CTebnein u pasdbpoca
N3ME/TbYEHHOMN NUCTOCTESENBHOM MacChl.

MoTepu 3a KyKypy30y60pOUHbIMI KOMOaVIHaMM CKNAiblBAIOTC U3
NnoTepb MOYaTKOB, YNaBLUMX Ha 3eMI0, N HA HeCpe3aHHbIX cTebnsix u no-
Tepb cBO6OAHBLIM 3epHOM, NPOCHLINABLUMMCSA Ha 3EMJIHO U B CUITOCHYIO Maccy.

3epHa, NpocbINaBLIMECA Ha 3EMI0, COBUPAIOT C AENSAHKN ATMHOM
1 M 1 WMPUHON, paBHON WIMPKHE 3axBaTa koMbaiiHa. KonnmyecTBo 3epeH B
CMMNOCHOM Macce yCTaHaBMBaOT pa3bopoM 5 Kr npobbl ¢ nocneayowmMm
onpegeneHMeM Macchl oTobpaHHbIX 3epeH. Bce ocTanbHble nNoTepu yym-
TbIBAIOT Ha AeNsHKe AMMHOM 20 M 1 LUMPUHOMN, PaBHOW LUMPUHE 3axBaTa
kombaltHa.

fnybuHa xopa nemexa (CM) kaprogesneyb0poyYHbIX MaLIMH €CTb
cpefHee 3HadeHwe rybuHbl 3aneraHns HbkHero KnybHs nnoc 3o,
rae ¢ — OTK/IOHEHWE Aonycka. Mpy 3TOM pesaHbIX KiTy6HEN He I0/KHO BbIThb.

LLInpuHa pasbpacbiBaHus KybHei kapTodens B Bankax (CM) ecTb
CPe[IHSis PaCcCTOSIHUIA MeXay KpaHMMK KiybHsMu B 30 Toukax C MHTep-
BanoM 0,5 M Ha y4eTHOWN fensiHKE ANNHOM He MeHee 20 M.

YyeT NoSHOTbI BbIKOMKK KOpHENnoaoB (%) BeAeTcs Ha NATU KOH-
TPOMbHbIX MOLIAAKAX LUMPUHOWN, PaBHOW LUMPUHE 3axBaTa arperarta, u
AnvHoi no 20 M kaxaas. Ha nnolaakax noacuMThiBaloT obllee Konude-
CTBO KOpPHEW 0 YBOPKN U KONTMYECTBO HEMOKOMAHHbLIX U HEBLIGPAHHBIX.
KonnuyectBo HENOAKOMaHHbIX KOPHEN He A0/MKHO npesbiatbh 1,5%, a
HeBbl6paHHbIX — 2%.

Konnuecteo, XapakTep MOBPEXAEHWA W 3aCOPEHHOCTb KOpHEe-
NIOZIOB MPOBEPSIOTCA B KOP3MHAX, KOHTEMHEpax MMM sllliMKaxX y BECOB.
[na aToro oTérpaloT 1 OTAENBHO B3BELIMBAIOT MPUMECU U UUCTble KNy6-
HW, C OTAENEHNEM U3 NOCNeAHMX MOBPEXAEHHbIX (3a60NHbI, LapanuHbl) 1
pe3aHbIX KOpHEennoaoB. [MPOLEHT KOHAWULMOHHBLIX KyBGHEN He [0MKeH
6bITb HUxe 90-95 %, a MX 3acOpeHHOCTb BOTBOM M 3eMieil He AOMKHA
npesbiwaTb 5 %.

KauectBo obpe3ku KopHennogos (CBeK/bl) MPOBEPAIOT NpU pas-
6opke ux B 6yHKepe (Ha MONMOTHE) Mocne NPoxoaa MaliMHbI MO YUYETHOM
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pensiHke anvHoi 5—-10 M. MoTepu UCUMCNSIIOT B BECOBOM U KONIMYECTBEH-
HOM OTHOLLEHMM KO BCEMY ypoxKato Ha 1 ra.

MeToabl onpeaeneHus TakUX MOKasaTeneil KayectBa paboThl
3TOM rpynnbl MaWWH, KaK LUMpUHa 3axBaTa (M), BbicoTa cpe3a (cM), noaa-
ya (Kr/c), sHepreTuyeckne nokasaTem U Npou3BoAMTENbHOCTL (T/4 MK
ra/u), n3noxeHol paHee.

MpuMepbl arpoTEXHUYECKOM OLIEHKM PasHblX TUMOB CENbCKOXO-
39CTBEHHOW TEXHUKU CBUAETENLCTBYIOT, C OAHON CTOPOHbI, O BAXKHOCTU
YKa3aHHOWM OLIEHKW AN1sl BbIpaboTKM pekoMeHAaLmMm No HOBOM TEXHUKE, a C
[IPYroil CTOPOHbI, O CNOXHOCTU M 6ONbLUOK TPYAOEMKOCTU YKA3aHHOW
OLIEHKMU.

1.2.3.3. 3kcnylyaTaMOHHO-TEXHOJIOMMYeCcKas oLueHKa

SKCnyaTaumMoHHO-TEXHOIOMMYECKYHO OLIEHKY MaLUWH MPOBOAST B
CeSIbCKOX03AMCTBEHHbIX PEFMMOHaX (30HaXx), ANst KOTOPbIX OHW NpeaHasHa-
YeHbl, C YYETOM OT/IMUYUTESNbHBIX XapaKTEPUCTMK 30H, YCTOBUI 3KCMnya-
Tauuu 1 Npasun NPOU3BOACTBAa MEXaHU3UPOBaHHbIX paboT.

McnbiTaHns ONbITHLIX MalunH MpegycMaTpuBatoT MPOBEPKY Ha
BCeX Buaax paboT, Ans KOTOPbIX OHU NpeAHa3HaveHbl CornacHo T3 1 npo-
rpamMMe WUCrbITaHWUA.

OnbITHLIN 06paseL, HOBOW MalUMHbI, MOKa3aBLUMIA YAOBNETBOPY-
TeflbHoe KayecTBO paboTbl Mpu nabopaTopHO-NONEBbIX UCMbITAHWUSX, OT-
BEYAIOLWMIN arpoTEXHUYECKUM TpPebOoBaHMSIM, UCMbITLIBAETCA B XO3SIACT-
BEHHbIX YC/I0BUSIX. o pe3ynbTaTaM 3TUX MCNbITaHW OnpeaenstorT Ha-
[EXHOCTb U AONFOBEYHOCTb MaLlUMHbI M NPOU3BOAST ee 3KCMyaTaLMOHHO-
TEXHONOrMYECKYIO OLIEHKY.

Llenb OueHKM — roslyyeHne nokasaTenei, WCNonb3yembiX Afs
TEXHWUKO-3KOHOMUYECKOM OLEHKM MalUMH Ha COOTBETCTBME WUX TEXHUYE-
CKOMY 33[laHUI0, TEXHWYECKUM YCNOBUSM U MOKasaTensiM TEXHUYECKOoro
YPOBHSI.

HopMaTuBHO-TEXHWYECKas [OKYMeHTaums Mo [aHHOMY BuUAY
OLEHKW MaLLWH NpeacTaBneHa:

FOCT 24055 "MeToabl 3KCnyaTaLUmMoOHHO-TEXHOIOMMUYECKON OLIEH-
kun. Obime nonoxxerHmsa";

FOCT 24056 "MeTtoabl 3KCrlyaTaUMOHHO-TEXHOIOrMYECKO
OLEHKM MaLLMH Ha 3Tane NpoekTUpoBaHns";
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FOCT 24057 '"MeTtoabl 3KCrlyaTaUMOHHO-TEXHOOrMYECKO
OLEHKM MaLUMHHBIX KOMMIEKCOB, CreumanmM3npoBaHHbIX 1 YHUBEPCASbHbIX
MaLLUWH Ha 3Tane UCMbITaHuin";

FOCT 24059 "MeTtoabl 3KCrlyaTaUMOHHO-TEXHOOrMYECKOi
OLIEHKM TPaHCMOPTHbLIX CPEACTB Ha 3Tane MCnbITaHuin".

McrblTaHUst B XO3SIMCTBEHHBIX YC/IOBUSIX MPOBOAAT Ha XapakTep-
HbIX A1 XO39UCTBA U AaHHOM 30HbI MOSISIX U KyfbTypax.

B cenbckoM X034MCTBE pasnMuatoT 3KCryaTaumio TEXHUKU Hop-
MasibHYl0, MPOBOAMMYIO FNaBHbIM 06pa3oM Ha MaLIMHOUCMbITAaTENbHbIX
CTaHumsX, 1 psaaoBylO — B KOJIX03ax M COBX03ax. B nepsoM cnyvae Tiua-
TENbHO BbIMNOHSIOT MHCTPYKLMM MO 06CNY)XMBAHUIO 1 BeAyT TOYHbIN Xpo-
HOMEeTpaXK BPEMEHMW 3KCryaTaumm n peMoHTa, BO BTOPOM Ciyyae Tpebo-
BaHMS! MHCTPYKUMIA MO OBCIYXXMBAHMIO BbIMOSHAIOT HEAOCTAaTOYHO TLla-
TesbHO.

Mpu noaroToBke MalMH K NPOBEAEHUIO (PYHKLUMOHAMbHBIX UCMbI-
TaHWI JOMKHBI BbITb COBNIOAEHBI Cleaytowme TpeboBaHus:

— TEeXHU4YeCKOoe COCTOSIHME MALUMH, NPeACTaBNeHHbIX Ha UCMblTa-
HWS, JO/MKHO oTBeYaTb T3 (unm TY) 1 MHCTPYKLMM MO 3KCnyaTaumm;

— MalumMHa AomkHa 6bITb arperatMpoBaHa C COOTBETCTBYHOLMMHU
3HepreTU4eckMMn cpeacTsamu, YAOBeTBOpSATL TpeboBaHusM 6e30onacHo-
CTU W TUTWEHbI TPYAa;

— 3HepreTuyeckMe cpeacrtsa (TpaKTopbl, CaMOXOAHbIE LIACCH,
[ABUraTeNn) 1 3NeKTPONpUBOAbLI CENIbCKOXO3SMCTBEHHbIX arperaTtoB A0JIXK-
Hbl COOTBETCTBOBaTb HOPMaTWBaM, YCTAHOBJSIEHHbIM TEXHUYECKON AOKY-
MEHTaUMElN Ha KOHKPETHbIE TUMbl MaLLWH;

— [0 Hayana MCnbITaHWi MallMHa Ao/MKHA bbiTb ObkaTaHa U OT-
perynMpoBaHa B COOTBETCTBMM C MHCTPYKLMEN MO 3KClyaTaumnm;

— TeXHU4eckoe W TexHonornveckoe o6CnyXuBaHWe arperaTos
cnegyer npoBOAUTbL C  UCMOMb30BaHWEM MNepcoHana UM TeXHUYECKMX
CPeACTB, NpeayCMOTPEHHbIX MHCTPYKUMEN MO 3KCnyaTauuu.

C6op WHdoOpMauMKM  Ans 3KCNyaTauMOHHO-TEXHOOMMYECKON
OLEHKM MalUMH NPOBOAST BO BPEMSI KOHTPOJIbHLIX CMEH N B TeYeHWe BCe-
ro nepuofa 3KCrsyaTauMOHHO-TEXHOMOMMYECKMX WUCMbITaHUIA. B nocnea-
HeM ciyyae MMeeTcs B BUAY MNOnydeHue MH@OpMauMu no BpPEMEHM Ha
YCTpaHEHUEe TEXHUYECKUX WM TEXHOMOrMYECKUX HeucnpaBHocTel (OoTka-
30B), a TAKXe Ha NpoBeAeHVe HANaAKN U PerynmpoBoK.
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[ns nonyyeHns HeO6X0AMMbIX NPU pacYeTax AaHHbIX UCMbITAHWI
NCMoNb3YyIOT Clneaytolme MeToabl:

— ¢oTorpaduto paboyero BpemMeHn, Koraa Bce onepaummn u ane-
MEHTbl BPEMEHM 3aMMCbIBAOT B XPOHOOMMYECKON NOCNeA0BaTENbHOCTU B
¢dopmMy HabnogaTensHoOro NCTa;

— (poTOXpOHOMETpaX, NpeacTaBAAoWMiN cobon KOMBUHMPOBaAH-
Hoe HabniogeHue, npu KOTOPOM B OTAEfbHble Nepuoabl NpoBOAUTCS
cnnowHas gotorpadusa paboyero BpeMeHu, a B Apyrme — XpoHOMeTpaXx.

[JonyckaeTca AaHHble UCMbITaHWA MoAydYaTb XPOHOMETpPaXKHbIMM
HabnoaeHaMKn, Korga 3neMeHTbl BpEMEHW PErncTpupyroT nytem mnsme-
peHVS AIMTENBHOCTU LUMKITMYECKU NMOBTOPSIOLLUMXCS SNEMEHTOB BPEMEHN,
Hanpumep Ha MOBOPOThI, BbIFPYy3Ky (3arpy3ky), arperatupoBaHue u nepe-
BOA B pabouyee 1 TpaHCNOpPTHOE nonoxeHne n ap. Cneayer OTMETUTb, YTO
K paboTalomM No TEXHONOMMUYECKMM LIMK/IaM MaLUMHaM OTHOCATCS Takue,
Y KOTOpPbIX BPEMSI OCHOBHOW paboThbl NpepbiBaeTCs Kakoi-nmMbo onepauu-
e/l BCroMoraTeslbHOro BpeMeHM (MOBOPOTOM, MEPEE3AOM, BbIFPY3KOW,
3arpyskou u T.14.).

B npouecce MUCMblTaHUI 3anMcbIBAlOT BpeMsi paboTbl MaliMHbI W
BpeMsi, 3aTpayeHHOe Ha pas/IMYHOro pofa OCTAHOBKMU: 06CyXuBaHue
MallMHbl B 60po3ae; oxuaaHWe TPaHCMOPTHLIX CPeACTB; No OpraHu3aLm-
OHHbIM MPUYMHAM; MO METEOPOSIONMYECKMM MPUUMHAM, @ TaKXKe Ha Tex-
HUYECKMIA yXoAa A0 M nocne paboTbl (CMEHbI).

Bpems ocHoBHOI paboTbl To (B Yacax) — BpeMsi paboTbl MaLUMHbI
Ha BbINOSIHEHWE TEXHOJSIOMMYECKOro npouecca (3a BbIYETOM BPEMEHW Ha
OCTa@HOBKM WM MOBOPOTbLI) ONpeAensieTcs B TeYeHUe He MeHee TpeX KOH-
TPOSIbHLIX CMEH, 06LLEN MPOAO/KUTENBHOCTBIO HE MeHee 18 YacoB CMeH-
HOro BpeMeHu; Bpemsi paboTbl MaliMHbI B 3aroHe (TEXHOMOrnyeckoe)
TTex cnaraeTcs U3 BPEMEHW YWUCTOM paboTbl, BPEMEHW HA MOBOPOTHI U
BPEMEHM HA YCTPaHEHVME HapyLWEeHW TEXHOMOrMyeckoro npouecca (3a
BbIYETOM BPEMEHM Ha YCTPaHEHWE MOJSIOMOK U APYrUX HEWUCMPaBHOCTEN
MallKHbI); CMEHHoe BpeMsi TCM BKJoYaeT BpeMs paboTbl MalUMHbl B 3a-
roHe TTex, BPEMSI Ha yCTpaHeHWe MosfioMok, AecopMaumii U HeEUCrpaBHO-
crelt T10 1 BpeMs Ha TexHudeckoe obcnyxwvBaHne T9.

OCHOBHbIe 3KCryaTauMOHHO-TEXHOSIOMMYECKME MoKa3aTenu:

— MpPOU3BOANTENBHOCTL M KaYecTBO BbIMOSIHEHUS paboyeit one-
pauuu;

— yAenbHbIA pacxoa TonsMBa (311eKTPO3HeEpPTm);
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— KO/IMYeCTBO 06CNY>XMBABLUEMO NepcoHana;

— KO3(pPUUMEHTBI, XapaKTepuaylolmne 3aTpaTbl BpEMEHU ANns pa-
604uMx X040B, TEXHONOMMYECKOro 06CNyXXMBaHUSI MalUWHbLI, HaAEXHOCTU
TEXHOJIOrM4yecKoro npowecca.

B coctaB 3kcnnyaTaumMoHHOro BpeMeHu paboThbl MallMHbl TaK BXO-
[T BPEMSI OCHOBHOW paboTbl TO, KOrja BbIMNOHAETCA TEXHOIOrMUECKUIA
npoLecc, U BpeMsi, HeobxoanMoe anst obecrneyeHns 3Toi paboTbl:

Toak=To+T1+T2+T3+T4+T5+T6+T7 + T8+ T9 + T10,
roe  T1 — BpeMs Ha NOBOPOTHI MalUMHbI B KOHLE FOHa; T2 — BpeMsa Ans

TEXHOJSIOrMYECKOro perynMpoBaHusl pexkmMoB paboTbl (3anpaBka
CesanoK cemeHamu, yaobpeHusMu, pasrpy3ka byHkepa, yCcTaHoBKa
pexyLliero annapata no BbICOTE, BbLIHOC MOTOBWIA W T.4.);
T3 — BpeMsl Ha YCTPaHEHWEe TEXHONIOMMYECKUX OTKa30B (O4MCTKa
MOTOBW/IA OT HaMOTAaBLUIMXCA CTebnel, pexyllero annaparta oT
rpsisv n T.n.); T4 — BpeMsi Ha X0N0CTble nepeesabl BHYTPU OQHOro
nons nnu ¢ nNons Ha none, 3 6puragbl Ha none u T.4.; T5 — Bpems
arperatMpoBaHMs MalUMHbI C SHEpProcpeacTBoOM, Nepesoda Mallu-
Hbl B paboyee nnm TpaHCNOPTHOE NONOXeHue; T6 — pernameHTu-
pyeMble 3aTpaTbl BpeMeHu (OTAblX, MOfyyYeHWe Hapsida v T.n.);
T7 — BpeMS Ha eXeCMEHHOEe M exeMecsvHoe TexHudeckoe obcny-
XXWBaHME MaluHbl; T8 — BpeMsa Ha nepeobopyaoBaHME MalLMHbI
(3aMeHa ogHOro pexcyllero annapata apyrvm u T.4.); T9 — Bpems
Ha CE30HHOEe TexHuYeckoe 0bcnyXuBaHue MalmnHbl; T10 — Bpemsi
Ha YCTpaHeHMEe TEXHUYECKNX OTKA30B MO HEUCMPABHOCTSIM.

TexHonormyeckoe Bpems

Trex =To+ T1 + T2 + T3.
CMeHHOoe BpeMs
TcM =Trex + T4+ T5+ T6 + T7.
JKcnayaTaunoHHoOe BpeMs
Tak = Tcm + T8 + T9 + T10.

SKCnayaTauMoOHHO-TEXHONOrMYeckne KoapuUMEHTbI, XapakTe-
pu3ytolme 3aTpaTbl BpEMEHU:

— KO3(PUUMEHT TEXHONOrMYECKOro 06CyXXmnBaHUsl, yYCTaHaBNU-
BalOLUI HEOBXOAMMOCTb AOMONHUTENBHBIX 3aTPaT TPyaa AN OCYLIECTB-
nenns paboyero npouecca MallmHbI:
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T

— on .
- !
T;)n + T3
- KOBd)d)VILI,VIeHT HaAEeXHOCTW BbINO/IHAEMOIo TEXHOJSI0M’M4YecKoro
MpoLecca, XapaKTEPU3YIOLLIMI HAAEXHOCTb BbIMO/IHEHUS MALLMHOMN TEXHO-
Nlorm4yeckoro npowtecca paGOTbI B AaHHbIX, KOHKPETHbIX YC10BUAX:

KT,
T;)n + T3
- K03d)q)VILI,VIeHT TEXHNYECKOro 06CJ'IY)KVIBaHVI$I, XapaKTepusyto-
LU 3q)q)eI(Tl/IBHOCTb 3aJ1I0KEHHbIX B MallMHE YCTpOVICTB ana perynmpo-
BaHUA pa6oql/|x OpraHoB 1 yxoaa 3a Hei:

K,

Ko o,
T;)n + T7
- K03d)q)VILI,VIeHT NCNonb30BaHUA pa6oqero BPEMEHU CMEHbI, Xa-
paKTepVIBYPOLLI,VIﬁ MCnonb30oBaHME CMEHHOro BpPEMEHM HEMNOCPEACTBEHHO
Ha BbIMNOJIHEHNE TEXHO/IOMMYECKOro npotecca.

iy
™ 7—;M !
- KOBq)q)VILI,VIeHT MCNonb30BaHMA 3KCJlyaTauMOHHOIro BpEMEHU

OK
roe  Tonm — BpeMsl OCHOBHON paboTbl MallMHbI 3@ HOPMaTWUBHYIO Mpo-
[OJHKUTENBHOCTb CMEHBI.
Mpon3BOANTENBHOCTb 3@ Yac YUCTON paboTbl

roe  Q — obbeM paboTbl, BLINOMHEHHbIN MALLVHOMN.
Mpon3BOANTENLHOCTb 33 YaC CMEHHOMO BPEMEHU
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3aTpaTbl TpyAa B Yen.-4. Ha eauHULY BbINOSIHEHHOW paboTbl UK
€AVHULLY NoJyYaeMoii NpoayKLM

3TM: - !
/4

CM

roe A, — KOnM4ecTBo 06CNy>XuMBatoLLero nepcoHana; W, — npousBo-
OVUTENBbHOCTb 3@ Yac CMEHHOro BPEMEHW.
YaenbHbIN pacxof roptodero (Ha eauHULLY BbINOSIHEHHON paboThl)
o U
pab ZQ ’
roe Up — pacxon roprodero 3a MNepuof KOHTPOSbHBIX CMeH, Kr;
QO — obbeM paboTbl, BLIMOMHEHHOW 33 NEPUOL KOHTPOSIbHBIX CMEH.
Pacxon roprovero Ha AMTENbHbIE XOOCTble nepeesabl B Benu-
unHy Up He BXOauT.
lpumep. OnpenenvTb MNoKasaTenu NpoU3BOAUTENBHOCTU KATKU
6-MeTpoBOro 3axeaTta B arperarte € TpaktopoM MT3-80. [laHHble XpOHO-
meTpaxa: O = 47,4 ra — Hapabotka xatk1, To = 16,8 u, Ton = 4,65 u
(npu 7-yacoeoi cmMeHe), TcM = 7,154, Tak = 8,8 u.
[ns 3TUX yCnoBuiA:
Npon3BOANUTENLHOCTb 3@ 1 4 OCHOBHOrO BpEMEHM

w, _Q 474 2,82 ra;
T, 16,8
Nnpon3BoANTENIbHOCTb 3a 1 4 cMeHHoro BpEMEHU
T
Wy =W,K, =W, 2-=282 4,65 =1,83=rg;
T, 7,15
Nnpon3BoANTENIbHOCTb 3a 1y 3KCrnJlyaTaluMoHHOro BpeMeHn
T
Wyé = VK,K% =W. T—""=2,82 4é65 =1,49 = ra;

1.2.3.4. DHepreTnueckas oLeHKa

OcHOBHas 33fiauya 3HEPreTUYecKkol OLIEHKU MPU  UCTILITaHUAX
CENbCKOX03AWCTBEHHON TEXHUKWU — OMNpeaesieHne SHepPreTUYeckux 3aTpaT
Mpy BbIMONIHEHUM TEXHONOMMYECKOrO MPOLIECCa UCMbIThIBAEMOW MALUMHOW,
BbISIB/IEH/E COOTBETCTBUSA SHEPrOEMKOCTU UCMbITHIBAEMON MALLMHBI TAro-
BbIM UM MOLLHOCTHbIM MOKa3aTeNsaM SHepreTMyeckoro cpeacTsa npu pabo-
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Te B AManNa3oHe CKOPOCTHbIX W Harpy304HbIX PEXMMOB, YCTaHOB/IEHHbIX
TEXHUYECKUM 33[IaHNEM Ha MPOEKTMPOBAHWE WM APYroi HOPMaTMBHOM
JIOKYMEHTALMEN.

DHepreTnyeckasl OLeHKa CrnocobCTBYET M3bICKaHWUIO (M3 MHOXECT-
Ba MCMbITbIBAEMbIX) NPeAnoYTUTENbHOro, 60nee 3KOHOMUYHOrO, C 3Hep-
reTUYECKON TOYKW 3pEHMS, BapuMaHTa CESIbCKOXO3SIMCTBEHHOMO arperaTta
Mo COBOKYMHOCTW MoKasaTesnei. JTa 3aada peLlaeTcs METO/IOM CpaBHe-
HUS 3HQYEHUM OCHOBHLIX OLIEHOYHBIX MOKasaTeneil paboTbl UCMbITbIBaEe-
MOV MaLUWHbLI C MokasaTenamu paboTbl CEPUMHBIX MaLUMH QHANIOTMYHOro
Ha3Ha4eHusl.

Pabouasi nporpaMMa 3HEpreTUUYECKO OLIEHKW arperata Ao/hkKHa
COOTBETCTBOBATb LIE/IM 3Tana CO3AaHUSi HOBOW CE/IbCKOXO3SMCTBEHHOM
TEXHUKU. B COOTBETCTBUM C MOCTABNEHHONM LEMbIO A0/HKHA U3MEHSATHLCA
CTPYKTYpa OLIEHOYHbIX NoKa3aTesnen.

Tak, Npy UCCeaoBaTENbCKUX UCTIbITAHUSIX Ha 3Tanax pa3paboTku
pabouynx opraHOB M CO3[1aHNS MAaKeTHOro obpasua, Koraa Ha OCHOBE pac-
YETOB Ha NPOYHOCTb ONPeAenstoTCsS KOHCTPYKTOPCKME NapaMeTpbl Malln-
Hbl, BO3HMKAET HEOOXOANMOCTb B OMpEeAEesEHNM MaKCUMaslbHbIX CUS1, Ha-
MpsKEHWI, MOMEHTOB Ha paboumx opraHax U B paMHbIX KOHCTPYKLIMSIX.

Mpy npeaBapuTENbHBIX UCMbITAHWUSX BbISIBNSETCS U OLEHUBAETCS
paboTOCNOCOBHOCTb Kak OTAENbHbLIX COOPOYHBIX €AMHWLL, TaK U BCEN KOH-
CTPYKUMW MaluMHbl B LENOM. Ha 3TOM 3Tane HeobxoauMMO 3HepreTude-
CKYI0 OLIEHKY MallMH MpOoBOAMTb MO paclUMpPeHHON nporpamMe (Ha pas-
JIMYHbIX arpocdoHax, TUMax MoYBbl, BAaXXHOCTMW, pa3MyHbIX NOCTyMNaTesb-
HbIX CKOPOCTSIX ABWXEHWS M MoAadax MaTepuanoB WM T.M.), C 3aMepoM
60MbLIOr0 KOJIMYECTBA MNAPAMETPOB A1l MOSIHOM OLIEHKU SHEPreTUYECKnNX
rokasaTesniei arperara.

Mpy NepnoanYEeCcKUxX UCMbITaHUSIX HEOOXOAMMOCTb B MPOBEAEHMM
SHEPreTMYECKOM OLEHKM MalLUMH OTMNAIaeT.

[Nl SHEPreTUYECcKOM OLIEHKWU PasfIMYHbIX UCTbIThIBAEMbIX CEMb-
CKOXO3AMCTBEHHbIX MaWWH (MPULENHbIX, MOSTYHABECHbIX, HABECHbIX, Ce-
[O€eNbHbIX M CaMOXO/HbIX) M MOJSlyYEHNS1 COMOCTaBUMbIX pe3y/bTaToB CpaB-
HUTENbHBIX UCTLITaHUI HEOEXOAUMBbI eAMHAs METOAMKA M TUMOBbIE Cpef-
CTBa MU3MepeHuin. MNpy MUCMbITaHMSX 3HEPreTUUECKYHO OLIEHKY HOBOW Tex-
HUKKN BbINONHSAOT B cooTBeTcTBUM € P 10.2.2 «McnbiTaHma cenbckoxo-
35MCTBEHHON TEXHUKU. MEeTOo/bl SHEPreTUYECKON OLIEHKU» U PyKOBOAS-
LUMMKN JOKYMEHTaMM UM OTPac/eBbIMU CTaHAApTaMM Ha MeToAbl UCMbITa-
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HWI MalUMH OTAENbHLIX TMMOB. P[ M CTaHAapTbl YCTaHaBNMBalOT obLune
MEeTOAbl ornpeaeneHns U aHanm3a SHEPreTUYECKUX NokasaTenel TEXHOO-
rMYecKoro npouecca Mnpu BbIMNOSIHEHUN KOHKPETHOrO TEXHOSIOrMYeCcKoro
npouecca B pasnMyHbIX AMana3oHax CKOPOCTHbIX UM Harpy304YHbIX Pexu-
MOB, NPeayCMOTPEHHbIX TEXHUYECKMMWN 33[laHUSIMU Ha UX MpPOEKTUpOBa-
Hue.

[Oelictytowme P npeaycMaTpyBaloT S3HEPreTUYECKYIO OLIEHKY He
MalUMHbl B OTAENBHOCTU, @ OLEHKY CEeNbCKOXO3AMCTBEHHOrO arperata, B
COCTaB KOTOPOro BXOAUT MCMbITbiBaEMas CefibX03MallMHa U 3HepreTuye-
CKOe CpeAcTBo.

Mpu sHEPreTUYEcKor OLEHKE MOBUSTIbHOW CENbCKOXO3SAMCTBEHHOM
TEXHUKN OMpeaensitoTcs COCTaBNsiowme MOLWHOCTHOro 6anaHca TpakTop-
HOro arperaTta, a CpaBHUTENbHAs OLEHKA pa3fiMyHbIX MaluMH MPOWU3BO-
JNTCS NO 3HEPrOeMKOCTU arperaTos.

YpaBHeHue MOLHOCTHOrO 6anaHca B oblieM criydae nMeeT ce-
LytoLmiA BUA:

Ne = Nkp + NBOM + Nr + NM + Nf + N6 = Na = Nj,

rae  Ne — MOWHOCTb, pa3BuBaeMas [ABUraTesieM 3HEpPreTuyecKkoro
cpeactea Bo BpeMsi paboThbl arperaTa; npasasi 4acTb YpaBHEHUS —
3TO MOLYHOCTK, pacxoayemble: NKp — Ha Tary MawwmHel; NBOM — Ha
npuesoa paboumx opraHoB OT Bana otbopa MowHoctn (BOM);
Nr — Ha NpuMBOA rMAPOCUCTEMbI arperata OT Asurartens; NM — Ha
MeXaHW4yeckue noTepu B TPaHCMUCCUMKM TpakTopa, npusoae BOM u
ruapoHacoca; Nf — Ha camonepeaBuXXeHue 3HepreTU4eckoro cpea-
ctBa; N6 — Ha 6ykcoBaHue awxuTeneit; Na — Ha npeogoneHue
noabemoB; Nj — Ha npeofoneHne cun MHepLUmu.

MolHoCTb Na MOXET UMeTb pa3Hble 3HaKu B 3aBUCMMOCTU OT TO-
ro, ABWMXKETCS N1 arperaTt Ha NOAbEM UM CrYCKAETCS BHU3 MO CKIIOHY, a
MOLUHOCTb Nj — CcOBepLIaeTCs M PpasroH MM NPOUCXOOUT CHUXEHUE CKO-
pocTu ABwxKeHus. MNpu yCTaHOBUBLLEMCS ABUMXXEHUU HA FOPU3OHTANIbHOM
y4yactke mMowHocTM Na v Nj paBHbl HyMO. YpaBHeEHME MOLLHOCTHOro 6a-
NaHCca B 3TOM Cny4yae byaet umeTb BMA

Ne = Nkp + NBOM + Nr + NM + Nf + N6 .
Kpome Toro,
Ne = Nk + NBOM + Nr + Nm ,
roe NK — MOLLHOCTb Ha BeAyLUUX opraHax ABMXUTENEN TpaKTopa.
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DHepreTnyeckasl OUEeHKa MPU UCMbITaHUSX CENbCKOXO3AWCTBEH-
HOW TEXHUKM CBOAWTCS K U3MEPEHUIO OTAEMNbHbIX 3HEPreTUYEecknx napa-
METPOB Ha YCTaHOBMBLUEMCS pexume paboTbl ANns onpeaeneHus cpeaHux
3HAYEHUIA COCTaBNSAIOWMX MOLIHOCTHOrO 6anaHca arperata W ycpeaHeH-
HbIX CMJIOBbIX BO3AENCTBUM Ha ero paboune opraHbl. Mpu 3ToM ukcmpy-
lOTCSl M MOKa3aTeNu YCOBUIA U TEXHONOMMYECKMX PEXMMOB paboTbl UCMbI-
TbIBAEMOW MaLLWHBI.

[ns npoBeAeHNst SHEPreTUUYECcKOl OLEHKU CeNIbCKOXO3SIMCTBEH-
HbIX arperaToB 3HepreTuyeckne Cpeactsa (TPaKTopbl, CAMOXOAHbIE Ma-
WKHBI 1 T.N.) 06opyayloTca usMepuTenbHbIMK nNpeobpasosaTtensmu (AaT-
ymkamu), npubopamy M annapaTypoi ANsl U3MEPEHNs KPYTSILLMX MOMEH-
TOB Ha CUJI0BbIX Basiax TPAHCMUCCUW SHEPreTUYecKuX CpeacTs 1 nNpueoaa
paboymx OpraHOB CENbCKOXO3SIMCTBEHHbIX MALUMH, YCWIMIA, 4acToT Bpa-
LLIEHNWN, CKOPOCTE ABVKEHUIA 1 APYrMX NapaMeTpoB.

Mpu perucTpauum 3HepreTuyeckux napamMeTpoB UCMOMb3YHOT
npubopbl Ans U3MepeHus:

— BpeMeHu (CeKyHAOMEp, 3N1eKTpoYachl);

— 4acToThl BpalleHus (Taxorpad, crpobockon);

— JIMHENHO-YTOBbIX BENMMUMH (MUKPOMETP, LUTaHrEHLUMPKYb);

— CUN U KPYTSLWMX MOMEHTOB (TSAroBble TEH30MeTpuyeckne 3se-
Hbsl, TEH30MeTpU4eckme Banbl U T.4.):

— KpPYTW/IbHbIX KonebaHWi U yckopeHuiA (aKcenepoMeTpbl, KPeHo-
Mepbl U T.4.);

— [aBNeHNs U pacxoda >XUAKOCTM U rasa (pacxoaoMepbl, MaHo-
MeTpbl U T.4.);

— cneuuasnbHble TapupoBOYHbIE CTEHAbI U TeH30U3MepUTeSbHbIE
YCTPOWCTBa;

— MHdOpMaLUNOHHO-U3MepuTenbHble cuctembl YEK-1, MT/-1 un
SMA-T (BMA-TIM).

DHepreTNYEcKyto OLIEHKY CEeNIbCKOXO3SMCTBEHHbIX arperaTtoB npo-
BOASIT COBMECTHO C arpoTEXHUYECKOW MM 300TEXHUYECKOW OLIEHKOW Ma-
LUNHBI.

[ns 3HepreTMyeckon OLEHKW METOAOM OMpeaesieHnst MOLLHOCT-
Horo 6anaHca MawuHoUCnbITaTeNbHbIE CTaHUMU UMEIOT TPAKTOPbI KaXao-
ro TAroBOro knacca, 060pyaoBaHHbIE COOTBETCTBYIOWLUMU TEH3OMETpUYe-
CKUMM npeobpaszoBaTensaMuM A8 U3MepeHWst CUMIOBbIX MapaMeTpoB U
3NeKTpUYeckMMn npeobpaszoBatensaMu Ans aMepeHns CKOPOCTHbIX napa-
MeTpoB. CxeMa pa3MeLLeHns U3MepUTENIbHOr0 060pyA0BaHNS Ha TPaKTo-
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pe MT3-82 (kn. 1,4) npeacrasneHa Ha puc. 1.5. MaeHTYHO pa3MellaeTcs
n3MepuTenbHoe 060pyaoBaHME U Ha TpakTopax APYrnX TAroBbIX K1acCos.

A @5 n

)

Puc. 1.5. cxeMbl pa3melleHns usmepuTenbHoro 060pyaoBaHust Ha TpakTope MT3-82:
1 — TeH30MeTpuyeckme Nosyocn 3aAHNX BeaylnMX KONec TpakTopa; 2 — TeH3oMeTpuye-
CKWI KapAaHHbIM Ban NpMBOAA NepeaHVX Beaylumx KOMec TpakTopa; 3 — pPOTaLMOHHbIN
TeH3oaMHaMoMeTp Ha BOM Tpaktopa; 4 — TeH30AMHAMOMETpU4YecKkas aBTOCLErnKa;
5 — patumk pacxoga Tonnmea UM179; 6 — gatumk 060poTOB Bana ABuratens; 7 — nyte-
M3MepuTenbHoe Koneco; 8 — permctpupytowast annapaTtypa 3MA-I; 9 — 6510k NUTaHKUs
annapaTypbl SMA-T1; 10 — 650K 311EKTPOHHBIN AaTuMKa pacxoda Tonamea UM179
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YcnoBusi NpUBELEHUS SHEPreTUYECKOW OLEHKU, (POHbI, Konmye-
CTBO MOBTOPHOCTEN U peXxuMbl paboTbl arperata ycraHaBnuBatoTcst P u
CTaHAapTaMM Ha MeToAbl UCTbITaHUIA MALLMH OTAENbHbIX BUAOB.

[o Hayana MCnbITaHW JOMKHbLI BbiTb ONpeaeneHbl perynsTop-
Hble XapaKTePUCTUKW ABUraTenein sHepreTM4eckMx CpeacTs MeToaamm mx
TOPMOXEHWUS. 3HAaYEHUST MOLLHOCTM, KPYTSLEro MOMeHTa, 4acToThl, Bpa-
LLleHUa Bana, pacxoda TOM/vMBa M Apyrue rnokasarenu AO/MKHbl COOTBET-
CTBOBaTb MacnopTHbIM AaHHbIM. PerynnpoBKM CelbCKOX03SMCTBEHHOM
MalUMHbI AO/MKHbI 6bITb BLIMNOSIHEHBI B COOTBETCTBUM C 3aBOACKOM MHCT-
pyKUMen Mo aKkcnsyaTauuMm M 6biTb OMTUMAsbHLIMU B arpoOTEXHUYECKOM
OTHOLLEeHWW. [1aBneHue B LUMHAX SHepreTM4eckoro CpeacTsa U CenbCKOXo-
3CTBEHHbIX MalUMH AO/HKHO COOTBETCTBOBATb YKa3aHHOMY B 3aBOACKOM
NHCTPYKLMU.

Mpy 3HEPreTUYeckon OoLeHKe MOBWIIbHLIX arperaTtoB perncrpu-
PYIOT Cneayiolme OCHOBHbIE MapaMeTpbl: KpyTslMe MOMEHTbl Ha Bany
[ABuraTens, BeayLumMx opraHax ABVXXUTENS UM Ha Bany Ux NpveoAa, Bany
oTbopa MOLWHOCTW, Bany rmapoHacoca u Ap.; TAroBOe COMpOTUBIIEHUE;
YacToTy BpalLeHUsi KOSIeHYaToro Bana ABurartens, Beaylwmux Konec, sana
oTbopa MOLHOCTW, Bana-rmapoHacoca M Ap.; NPOWAEHHLIN NyTb; MNpo-
[JOSDKUTENBHOCTL ONbITa.

O6bl4HO NpofoMKUTENBHOCTL OnbiTa t = 20-30 c. Bce Bbilweyka-
3aHHbIE NapaMeTpbl PErUCTPUPYIOT HA paboyeM 1 XOIOCTOM X0y MalLUMHbI.

OCHOBHbIMKU  CcriocobaMn  M3MEPEHUI  SIBASKOTCS  SNIEKTPUYECKUE
N3MEePEHNs HESNEKTPUYECKNX BEUUMH.

MoxasaTenu 3Hepre'ruqu|<oi7| OLIeHKU U MeTOoAbl UX onpeaeneHns

CocraBnsiowme 3sHepreTudeckoro 6anaHca MalMHHO-TPaKTop-
Horo arperat (MTA) B OCHOBHOM OMnpeaensitoTCs KOCBEHHbIM MyTeM MO
pesynbTaTaM MpPSAMbIX M3MEPEHW (DYHKUMOHAMBbHO CBS3aHHbLIX C HUMMU
MapaMeTpoB: KPYyTSILUMX MOMEHTOB, AABMIEHWI, NEPEMELLUEHNI, BPEMEHH,
CKOPOCTeiA NOCTynaTesbHOro M BpalLaTeNlbHOro ABMXKEHUIA U Ap. Mo cre-
ayowmnM copmynam.

SddeKkTnBHasA MOLLHOCTb ABUraTens:

Q) Mpy U3MEPEHUU KPYTSALLEro MOMEHTa M 4acToTbl BpaLleHus
Bana asuratens

Ne = 10-3Mn o, KBT,
roe  Mpo — KpyTawmiAi MOMeHT Ha Bany asuratens, H-M; @, — yrnosas
CKOpOCTb Bana Asuratens, paa/c;
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n,

a
o, = ,
30
rae  n,— YacToTa BpalUeHWs Bana ABUraTens, MuH™;
6) NpyU M3MEpPEHUN KPYTALLIMX MOMEHTOB W YacTOThl BpaLlleHUs

BeayLMX opraHoB (Konec, 3Be3ao4eK) apvxuteneit, BOM v Bana rmapo-
Hacoca

n
N, = 107 ZMMC%' " M 500 @pon " M oy
-1 Ny MNom MNai

roe My, Mpom, My — KpyTawmMe MOMEHTbI COOTBETCTBEHHO i-TO Be-

aywero opraHa (Koneca, 3se3goyku), BOM, Bana rmapoHacoca,

HM; oy, ®pom, ®ry — YINOBbIE CKOPOCTU COOTBETCTBEHHO i-r0 Be-

aywero opraHa (koneca, 3Be3fo4ku), BOM 1 Bana rmapoHacoca,

pan/c; M, Meom, NMrx — MeXaHUYeckuid KM TpaHcMUCCKI OT MecTa
N3MepeHns Ao Basa ABurarens.

3HaveHns KM npuHMMalOT No AaHHbIM 3aBoAa-U3roToBUTENS
UNn onpeaensitoT pac4eTHbIM NyTem no dopmyne

n, = ﬂ?ﬂé’ﬂémﬂgm niiéﬂ '
rae 1M, = 0,98 — KMNA oaHON uMAMHAPUYECKOW Napbl LUECTEPEH;
M=0,97 — KM 0aHON KOHUYECKOW Napbl LLIECTEPEH; MNyem, = 0,93 —
KNA uenHoi nepepayn; MNpev = 0,95 — KI/J pemeHHol nepeaayn;
Nuonn=0,99 — KM NOALMNHWKOB Kayenus; m, p, k, n, [ — umcno
nap COOTBETCTBYIOLUMX LUECTEPEH, 3Be3404EK, LUKMBOB, MOALIMI-

HWKOB, YCTAQHOBJIEHHbIX B TPaHCMNCCUN.
MoLHOCTb, pa3BuBaeMasi ABMXUTENSAMU 3HEpreTmyeckoro cpega-

, KBT,

CTBa:

a) Npu U3MEPEHNN KPYTALLIMX MOMEHTOB M YacTOThl Ha BeayLIMX
opraHax (Konecax, 3Be3fo4Kkax) ABvkuTenen

N, =10’3ZM,“.(;),“. , KBT;
i=l1

6) NpuM M3MepeHUn KpyTAWMX MOMEHTOB M 4acTOTbl BpalleHus
Bana asuratens, BOM u Bana rmgpoHacoca

49



M © M. .
—1073 BOM ~“BOM
N, =107 M. 0, — ——a4 4
Meom M
roe T — MexaHudeckuit KMJ TpaHcMUcoMmn OT Beaylwmx konec (3Bes-
Jo4yek) [0 Bana asuratens.

MolLLHOCTb, NoTpebnsieMast MawmnHoW ot BOM (Mnm npomexxyTou-
HOro Bana npueoaa paboumx opraHoB)

Nioon =107 M, @pors s KBT.

, KBT,

MolLHOCTb, MoTpebnseMas rmapoHacocoM Ha MpuBog paboumx
opraHos

N, =10°M o, , KBT.

MoLyHOCTb ABuraTens, 3aTpayvMBaemMasi Ha nNpeofosieHne MexaHu-
YEeCKMX NOoTEPb B CUJIOBbIX Nepedavax 3HEPreTn4eckoro CcpeacTea

N ziNki(l_nki) + NBOM(I_nBOM) + Ny (l_nii )
i=1 M MNeom MNai
rge Nki — MOLWHOCTb Ha i-M aABnXxxurtene.
MOLLI,HOCTb, 3aTpaynBa€Mad Ha CaMornepeaBmXXeHne sHepreTnye-
CKUX CPEACTB.

a) npn N3MEPEHNUN KPYTALLEro MOMEHTA ABWMXKUTENA U TANOBOro
ConpoTuUBJIEHNA

, KBT,

.= éTM‘FNéQM—N%,KBT,
100 100
rae N, Ni; — MOWHOCTb, pa3BMBaemMasl COOTBETCTBEHHO NepeaHMMK U
3aHUMU KONECaMK ABMXKUTENS Mpu pabodeM npoxofe arperata,
KBT; N, — TAroBas MOLHOCTb, KBT; d,, 6, — BykcoBaHue cooTBeT-
CTBEHHO MepeaHuX U 3a[IHUX KOJNEC ABMXXUTENS Npu pabodem npo-
xoge arperata, %;
6) Npu M3MEpPEHUN KpYTSALLEr0 MOMEHTA M YacTOTbl BpaLleHMs
BaNa ABuratens

-3
]v'i _10 I iiﬁ('oéié é 100
roe M, — KpyTSWwMiA MOMEHT Ha Basly ABWUraTens npu ABWXEHUW Ha
X0N0CTOM XoAy, HM; m,x — yrnoBas CKOpoCTb Bana Asuratensi Ha
pabouem xopy, paan/c; Mi — MexaHnyeckwit KM TpaHcMuccum ot
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Bana ABWraTens A0 BeayLUMX OpraHoB ABWXUTENEN; & — byKkcoBa-
HWe BeayLLMX OpraHoB ABUXUTENEN Ha paboyem xoay, %;
B) NMPU WM3MEPEHUN KPYTSLLErO MOMEHTA M YacTOTbl BpalLEHUs
BeAyLLUMX OPraHOB [IBMXXUTENEN
e 100-0
N, =10 ZM@ 100
roe My, — KpyTALWMIA MOMEHT Ha BEAYLLEM OpraHe i-ro ABMXUTENS Npu
ABWKEHUN Ha XONOCTOM xoAy, HM; ay;, — yrnosas ckopocTb Bedy-
LLero opraHa i-ro asmxutenst Ha paboyeM xoay, paa/c.
MolLHOCTb Ha ByKcoBaHue
No = 0,01NKk9, kBT,
roe O — 6ykcoBaHWE ABUMXUTENEN.
ByKcoBaHWE ABUXMTENEN 3SHEPreTUUECKOro CPeACTBA C XKECTKOM
MEXaHWYecKoln nepeaadeit

, KBT,

n(
d=|1-i—% 100 ,%,

I’lép

roe i = Je Ko3hMUMEHT, OnpeaensiemMblil Ha Aopore € TBepAbIM
M55
NMOKPbITUEM Ha XOJIOCTOM XOA4y SHEPreTn4yeckoro Ccpeacrea,
Ny, Ngp — KOJIMHECTBO OTMETOK 3a BPEMSA OMbiTa BEAYLIMX KONec
(BBGBD.OLIGK) COOTBETCTBEHHO Ha XOJIOCTOM U pa6oqu xoay,
Hyy, Nyp — KONMYECTBO OTMETOK MyTEM3MepUTESNIbHOTO Kosleca CooT-
BETCTBEHHO Ha XOJIOCTOM U paboyeM xoay.
TAroBasi MOLLIHOCTb 3HEPreTUYECKOro CpeacTsa:
a) Npu onpeaeneHMM COCTaBNSIOLMX MOLHOCTHOro 6anaHca ar-
peraTta
NK]) :Ne_NBOM _NF_NM _Nf_NGa KBTI
nnn
N = N« — Ni— N5, KBT;
6) npu nNpsgaMoM N3MEPEHNUN TAroBoro ConpoTnBIEHNUA MalLLlNHbI
N, = 10-3Rv, kBT,
roe R — Taroeoe conpoTuBieHne MalumHbl, H; v — paboyas ckopocTb
[IBUXXEHUS| MALLUHbI, M/C.
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CKOpOCTb AOBUXXEHNA MalUnHbI
S
vV=—, M/cl
t

roe S — nyTb, NPONAEHHLINA 3@ ONbIT, M; { — NPOAO/HKUTENBHOCTb Orbl-
Ta, C.

OCHOBHbIMW OLEHOYHBIMU 3HEPreTUYECKMMM MoKaszaTensamu, o
KOTOpPbIM B HacTosiee BpeMs MPOBOAUTCS CPaBHEHWE WCTbITbIBaEMbIX
arperaTtos, SIBNSOTCS:

— KO3(PULMEHT 3arpy3Kun ABUraTens rno MOLWHOCTU (A5 OLEHKU
KayecTBa arperaTMpoBaHMsi MalUMHbl U MOTEHUMANbHON BO3MOXHOCTM
MOBbILLEHUS] €e NPOU3BOANTENBHOCTHN);

— TAroBOe COMPOTUB/IEHNE UM TArOBasi MOLLHOCTb MalUWHbI (AN
OLEHKW arperaTa v Harpy>eHHOCTU TPaHCMUCCUM SHEPreTUYECKoro cpea-
CTBa);

— 6yKcoBaHue (N5 OUEHKN TAroBO-CLEMHbIX CBOWCTB SHEPreTu-
YeCckoro CpefcTea);

— MOLLUHOCTb Ha NMpMBOA4 aKTMBHbIX pabounx opraHoB MaLuH (Ans
OLIEHKM KOHCTPYKTUBHbIX OCOBEHHOCTEN MaLLWH);

— yAenbHble nokasatenun (Ans oueHKn 3(h@eKTUBHOCTU CpaBHU-
BAEMbIX MALLWH).

OueHouHble NokasaTeny onpeaensioT No cneayolwmm dbopmynam.

KoaddurumeHT 3arpy3ku asuraTtens no MoLHOCTU

N,

e o

K = ’
TN 100"

rape N, — HOMWHanbHas 3KCnlyaTauMoHHaa MOLWHOCTb ABUratens no

el
MacropTHbIM AaHHbIM, KBT.
TsroBoe CONpOTUBIEHNE MALLMHBI
Néé
v
dakTnyeckunii Tarosbli KM sHepreTnyeckoro cpeacTsa

R=10°

, H.

Néé Néé
n, = 100, %, nam n, =——— 100, %.
Nd Nd TAVAL
YaenbHble 3aTpaTbhl 3HEProcpeAcTBa Ha (U3NYECKYIO €AVNHULY
HapaboTku
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a

Nzi
qy = W kBT'u/ra; kBT'y/T,

rae N, —addeKTMBHas MOWHOCTb, pa3BrBaeMas ABUraTeneM Ha AaH-
HOW onepauuu, KBT; W. — Npou3BOAWUTENBHOCTbL arperaTa 3a vac

OCHOBHOrO BPEMEHW Ha AiaHHOo onepauuu, ra/u; T/4 u T.4.
YaenbHble ConpoTUBNEHUS

R R
kiy=— wwmk=—,
F 4
roe F — nnowaab nonepevyHoro ceveHust obpabatbiBaeMoro nnacra,
cM*; B, — pabouast luMpWHa 3axBaTa, M.
Mpu 3HEepreTMYecKkoi OLEHKE MOMyT ONpeaensiTbCs U apyrue no-
Ka3aTesm B 3aBMCUMOCTM OT NMOCTaBMIEHHBIX 3a4ay.

1.2.4. MpuémouHble (rocyaapcTBEHHbIE) UCTIbITAHUS MaLLWH

OcCHOBHasi UeNb rocyAapCTBEHHBIX UCIbITAHUI COCTOUT B TOM,
yTO6bI OTOBpPaTh A1 MOCTAHOBKM Ha MpPOM3BOACTBO MalUMHY, Hambonee
MOJSIHO OTBEYalolLlyl0 TPeboBaHUAM CENbCKOro Xo3sincTea. C aToW Lenbio
UCMbITLIBAIOT OJIHOBPEMEHHO HOBLIN 06paseL, M 3TafloH — CEpUMHYI0 Ma-
LUKHY.

[ocynapCTBEHHbIE WUCMbITAHUS OpraHM30BbLIBAOT UM CaMOCTOS-
TenbHo nposogat MUC. B ucnblTaHWsXx MOryT y4acTBOBaTb NpeacraBuTe-
N npeanpuaTns-paspaboTumka 1 NpeanpusTus-3akasyunka. [Ans nonyde-
HWS AOCTOBEPHBIX Pe3y/1bTaTOB 3a MallMHAMK YCTaHaB/IMBAETCS TEXHUYE-
ckoe HabniogeHwe M XpoHOMETpax, (PUKCUPYIOTCS BCE HEMCNPaBHOCTH,
OTKa3bl, PAacxo/i rOpOYEro, 3anacHbIX Yacten u T.4.

B npouecce 3TUX UCMbITaHWiA ONpeaensioT:

— TEXHOJIOTMYHOCTb arperaTupoBaHmnsl TpakTopa C CENbCKOX038M-
CTBEHHbIMM MalUMHAMW U TPaHCMOPTHLIMKU CPEACTBAMU Ha TUMWUYHLIX ANS
JIAHHOrO TpaKTopa B [laHHOW CENbCKOXO3AWCTBEHHOM 30HE ornepaumsx
(BO3MOXXHOCTb KOMIM/IEKTOBAHMSA TEXHONIOMMYECKN N SHEpreTU4ecKkn onTu-
MaslbHOro arperata, YAo6CTBO M TpyAOEMKOCTb COCTaBMeHUs arperarta u
nepeHanagky TpakTopa Ans COCTaBNEHUS AaHHOro arperata);

— 3Hepro3aTpaTtbl Ha BbINOJHEHME TPAKTOPHbLIM arperaTtoM Cefb-
CKOXO3AMCTBEHHBIX Ornepauuit (3HEProoLeHKa TPaKTOPHbIX arperaTtoB —
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onpefeneHme TAroBoro COMPOTMBIEHUS MallMH B arperaTte, Harpysku
TpaKTopa W ero ABUratessl, B TOM Ynciie AMHaMmuyeckas oLeHKa 3TUX no-
KasaTenen);

— KaAYecTBO BbIMOSIHEHUS CESIbCKOXO3SMCTBEHHBIX Onepauuii Ha
MPUHSTBIX TEXHOJIOMMYECKNX CKOPOCTSX (arpoTexHMyeckasi OLeHKa Tpak-
TOPHbIX arperaTos);

— NpOV3BOAUTENBHOCTb TPAKTOPHbIX arperaToB Npu BbIMOMHEHNM
TUMWUYHBIX AN AaHHBIX MALIWH CENbCKOXO3ANCTBEHHBIX OMNepaLuii;

— TOM/IMBHAst 3KOHOMUYHOCTb TPAKTOPHOro arperata (pacxoa To-
NIMBa B Kr/ra Ha BbIMOJIHEHWE TEXHONOMMYECKMX OMEPALIMI B LIENIOM, Ha
OCHOBHYI0 paboTy 1 Ha nepeesfpl);

— NpUCNocob/IEHHOCTb arperaToB Anst paboTbl B pas/IMYHbIX YC-
nosusax (NpoXoaMMOCTb, MAHEBPEHHOCTb, YNPaB/IIEMOCTb, YCTOMUMBOCTb,
06paTMMOCTb ynpasneHuns).

Mpy M3MepeHusix AonycKaloTca crneayrome abcontoTHble 3Haye-
HUS NOrpeLlHocTU: Tarosoe ycunme — 0,01PKp; KpyTALWMI MOMEHT Ha Ba-
ny otéopa mowHoctn — 0,01M; Bpems — 0,2 ¢; nytb — 0,005s. YacToTa
BpalleHunst Bana otbopa mowHoct 0,05n. Macca Tonamea — 0,01Up; TeM-
nepatypa — 2°C.

Mpu arpoTexHMUEcKol OLIEHKE KayeCTBa paboTbl TPAKTOPHOMO
arperata OnNpefensitoT: YCTOWUMBOCTb XOJa pabounMx OpraHoB MaLliWH,
LUMPUHY 3axBaTa arperarta, NPAMONMHENHOCTb ABWXKEHUS arperaTta, nyTb
3arnybneHus u BbirnybneHns paboumx OpraHoB MallMH, NMPOXOAUMMOCTb
arperata B Mexaypsabsx (Mo abpucy W 3allMTHON 30HE), MnoBpexaae-
MOCTb PacTeHWl, rnybuHy KONem u CTeneHb YNIOTHEHMS NMOYBbI KONlecaMu
WM ryCEHULIAMM UCMbITYEMOrO arperara.

MepBbIM UCTOMHMKOM CBEZIEHUI O paboTe arperaTta npu TEXHONO-
FMUYECKUX UCMBITAHUSAX SBNSIOTCA TEXHWYECKME HabnoaeHusi. OCHOBHbIE
(hopMbl TEXHUYECKUX HABNIOAEHWUI B 3aBUCUMOCTU OT MX HA3HaAueHUs u
XapakTepa MoryT 6biTb CNeaytolme: CrioWHON UM BbIBOPOYHBIA XPOHO-
METPaX< MpPOU3BOACTBEHHbBIX MPOLIECCOB, GpUragHO-NMONEBOM U PSAOBOM
XO3AWCTBEHHBIA YUET, MHXXEHEPHbIE WM COBCTBEHHO TEXHUYECKUE Ha-
6ntoaeHnsi. Buabl yueta NpUMEHSIIOT B Pa3fiMUHbIX COYETAHUSIX B 3aBUCU-
MOCTW OT 3a71a4 UCMbITaHUI.

Moa ChOWHBLIM XPOHOMETPAXKEM MOJpa3yMEBAETC HEMPEpPbIB-
HbIli XpOHOMETPaX MPOU3BOACTBEHHBIX MPOLIECCOB, BbIMO/HSAEMbIX UCMbI-
TYEMbIM arperaToM, a TakxXe NpoLIeCcoB MO 06CNy)XMBaHWUIO 3TOroO arpera-
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Ta B TeYeHMe BCero nepuoga UcnbiTaHnit. CroWHON XPOHOMETPaX ABNS-
€TCS1 OCHOBHOM U Hamnbonee HaaexHol hopMoit HabAeHWI NpU UCTbI-
TaHUSAX CENIbCKOXO3SMCTBEHHbIX MalIMH (OCOBEHHO MPW UCMbITAHUSAX 3KC-
nepuvMeHTaNbHbIX 06pa3LoB).

BpuragHo—moneBol y4eT BKIKOYAET YYET BbIpaboTKKU arperata u
pacxoda TOMJMBa M CMa304YHOMO Macsa, @ TaKXKe KOHTPOSb 3a BbIMOJSHE-
HMEM NpaBWT TEXHUYECKOrO 0BC/TYXXMBaHUS U TEXHUYECKOW 3KCnJTyaTaumm
B TEX CJlydasiX, Korga no nporpaMMe UCnbITaHWi He TpebyeTcst AeTallbHO-
ro m3ydyeHus 6anaHca paboyero BpeMeHW TpaKTOPHOro arperata. bpu-
ragHo-MNoseBON YYEeT onpeaensieT cyMMapHble paboune nokasaTenu arpe-
rata W yCJIoBMSl HOpMasnbHOW ero 3KChyaTauuu, HanpuMep, npy UCnbiTa-
HMSIX arperaToB M WX Y3/10B Ha M3HOC. B 3TOM crlyyae oaMH y4eTYMK OoCy-
LecTBNsieT HabsloAeHME 3a FPYNNoi MaLUmH.

Psin0BOI XO3SMCTBEHHbLIN YYET CNYXWUT ANS OLUEHKW 3KCnyaTa-
LIMOHHbIX KQYeCTB B C/lydasix MacCoOBOW MPOBEPKM TPAKTOPHbLIX arperaToB
WM UX Y3N0B B MPOM3BOACTBEHHBIX YCNOBUSX, KOFAA UCMbITAHUS UMEIOT
XapaKTep CTaTUCTUYECKOro HabnoaeHus.

BbI6OPOYHbBIN XpOHOMETPaXK MPUMEHSIIOT B TeX C/lyyasix, Koraa B
MpoLecce UCMbITaHUIA Ha PSAOBbIX XO3AMCTBEHHLIX paboTax MporpamMMoii
npesycMoTpeHa 6onee fAeTanbHasi MPOBEpPKAa HEKOTOPbLIX MoKasaTenen
TPaKTOpHbLIX arperaTtoB (HanpuMep, NPOM3BOAMTENBHOCTb M pacxod Tom-
NMBa). BbIBOPOYHbIN XPOHOMETPaX, B OT/IMYME OT CM/IOLIHOIO, NPOBOAST
B OTAE/bHblE MEpUOAbl BPEMEHM, HaNpUMep, B OTAENbHbIE CMEHbI; Mpwu
3TOM B 3aBMCMMOCTM OT Ha3HAYeHUSI XPOHOMETpPaXKa MOXHO MPOU3BOANTL
cneumnanbHyo NOArOTOBKY 3TUX CMEH.

MHxxeHepHoe HabtoaeHne SBNSIETCS HEOTLEMIEMOW YacTbto Tex-
HMYecKoro HabnoaeHust 6onbLlEro YMcna ucnbiTaHui. HabntogeHne npo-
BOAST PYKOBOAUTENb UCTIbITAHUIA U MEXAHWK, B HEMO BK/IOYAKOT: OLIEHKY
peXxvMMa M xapakTtepa paboTbl CENbCKOXO3SIMCTBEHHbIX MalUWMH; OLEHKY
yAO6CTB yrpaBfieHnsl, 0BCNY>XMBaHUS, TEXHUYECKOrO OBC/TY>XXMBaHUS U
pemMoHTa; obcnesoBaHue fechekToB U MOSIOMOK.

TeXHUYECKUN YYET MPU TUMOBBIX MCMbITAHUSX CENTbCKOXO35MCT-
BEHHbIX MalUMH, KaK MpaBWi0, OCYLIECTBASIOT Ha 6a3e CMOLWHOro Xpo-
HOMETpaXxxa B COYETAHUM C TEXHUYECKMM HabNtoaeHUEM.

Ba)xHEMWMM 3TarnoM FoCyAapCTBEHHbIX WCMbITaHUNA  SIBNSIETCS
npoBepka paboTbl MalLUMHbI B XO3SIMCTBEHHBIX YCIOBUSIX. [NaBHblE 3aaau
3TOro 3Tana:
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— npoBepka (YHKUMOHAsbHbIX BO3MOXHOCTEW W peanbHOM npo-
N3BOAUTENBHOCTU MaLUWHBI B Pa3fIMyHbIX YCIIOBUSIX;

— BbISIB/IEHWNE 3KCMNJTyaTaLUMOHHON HaAEXHOCTU MaLUMHBI.

[ns BbINOMHEHMS 3TUX 3afay HeobxoanMo, YTobbl UCNblITaHHAs
MallUMHa BbINOSHUAA 3 — 4-neTHUi 06beM pabor.

Tak Kak 3TW UCMbITaHNS JOMKHbI OXBaTblBaTb BECb AMana3oH pa-
60T, NpeaycMOTPEHHbIX (PYHKLMEN UCCNEAYEMOI MalUMHBI, OHWU ANISITCS B
TeyeHue nonHoro pabouvero uMkna, T.e. B TeYEHWe COOTBETCTBYIOLLErO
CeSIbCKOX03AMCTBEHHOrO MK pabodero cesoHa. Ecnm peub Maet o mawm-
Hax Ans pacTeHWEeBOACTBa, TO AODKHbI ObiTb YUYTEHbI TakXXe BO3MOXHbIE
MOYBEHHbIE N KAMMATU4YeCKMe pas3nunsl pas3fuuyHbIX 30H. 3To Tpebyer
y4yacTus B 3KCMyaTaLMOHHbIX UCMbITaHUSX, N0 MeHbLie Mepe, 3, 5 Ma-
LWMH UM KOMMAEKCOB ANS KAXXAOW 30Hbl. YTO KacaeTcs )MBOTHOBOACTBA,
TO 3[€Cb, C YY4ETOM 3KOHOMUYECKUX COOBPaXKEHMI, AOCTAaTOYHO SMLb OA-
HOW MalLWHBbI.

Mo pe3ynbTaTaM roCyAapCTBEHHbIX WCMbITaHWA HOBbIX MalUMH
MPUHUMAETCS OfHA U3 CrieAyoLWMX pekoMeHAaLmi.

— PaboTbl Haa MalMHON NPEKpPaTUTb — 3HAYUT, MallMHa He nep-
CnekTuBHa unu umeetca 6onee coBepLUeHHas MallMHa.

— MpogomkuTtb paboTy No umetoLlemycs obpasuy. PekomeHaaums
NPUHUMAETCS, ecnm obpasel AonyckaeT BHECEHWE B HEro KOHCTPYKTUB-
HbIX Y/yULIEHWI, @ paHee UCNbITaHusl 6blM NPOBEAEHbI B HEAOCTaTOYHOM
obbeme.

— M3rotoBuTb 3KCNepuMeHTanbHble 06pasubl (B KoMYecTse A0
5 wryk). Takas pekoMeHAauus NPUHUMAETCH, eciM MawuHa Tpebyer
cepbe3HOl A0paboTku M NPOBEPKM.

— M3roToBUTb OMbITHYIO NapTUIO (HECKOSIbKO AECATKOB MalLLMH).
Takylo peKkoMeHAaLUMio MOJy4aT MallMHbl, HE HYXAAoWKMecs B cepbes-
HOW [opaboTke, HO Tpebyiowme NPOBEPKM B Pa3fIMYHbIX MOYBEHHO-
KIMMaTUYECKMX U XO3SIMCTBEHHBIX YCIO0BUSIX.

— N3roToBUTb Cepuio MalumMH. 3Ta pekoMeHJauusl SBASIETCS 3Ta-
MOM OCBOEHWSI MEPCNEeKTUBHOW MaluMHbl. MHOrAa Takue pekoMeHaaunu
[JAlOTCS Ha MallMHbl, KOHCTPYKTUMBHO OTpaboTaHHble, HO NOTpebHOCTb B
KOTOpbIX He npeBbiwaeT 100 —1500 wTyk.

— PekomeHpoBaTb K Npon3BoACTBY. B 3TOM cyyaB MalluMHbl 3a-
Ka3blBAOTCS B KOMUECTBE HECKOJIbKUX ThICAY LUTYK U BbIMYCK PacCyUuThbl-
BAETCS Ha HECKOMbKO NET.
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1.2.5. Mepmognyeckune UcnbITaHMs

MeproanyeckMM UCMbITaHUSAM NOABEPrakoT NPOAYKLIMIO CEPUNHO-
ro (MaccoBoro) NPou3BOACTBA C LIENIbIO KOHTPOJIA 3HAUEHUI NnokasaTenen
TEXHUYECKUX YCNOBUM Ha M3roToBfieHMe. NS UCTbITaHWIA NpeacTaBnsioT
0b6pa3supbl NpoayKummn, oTobpaHHble B COOTBETCTBUM C rOCyAapCTBEHHbIMM
CTaHAApTaMK, TEXHWYECKMMW YCIOBUSMM M MpOLUeAlne NpueMocaaTou-
Hble UCTbITaHUA. [N UCMBbITAHUIA U3 KaXI0ro 3-MECSYHOro BbiMycka Ma-
LUKH BblbupaeTcs oanH obpaseu.

Mepnoanyeckne UCnblTaHUS NPOXOAST B TpY 3Tana.

MepBbIli 3Tan — TexHU4Yeckass aKcrnepTusa. OnpenensoTcs U
KnaccnduumpyroTcs Npon3BOACTBEHHbIE AedeKTbl MawmHbl. ObbIMHO Ae-
¢eKTbl pa3aenstoT Ha KOHCTPYKTOPCKME M TexHonormnyeckue. [edekTbl
KOHCTPYKLUMN MalUMHbI BO3HWMKAKOT MpU OWMOOYHBLIX pacdeTax Ha npoy-
HOCTb, HenpaBwU/IbHOM Bbibope MaTepranos. [pUMepoM KOHCTPYKTOPCKUX
nedeKToB ABNSAOTCA: HEKa4YeCcTBeHHas paboTa MawmHbl (apobneHune 3ep-
Ha npu 06MONOTE, HepaBHOMEpHas rNybuHa 3afeNku CEMSIH CeslNIKoM,
3abvBaHMe nnyra pacTUTENbHbIMKU OCTaTKaMW, HM3Kas NPOM3BOAUTENb-
HOCTb 3EpHOCYLLIMIIKK), OCTaTouHas aedopMaums AeTanei, BbITSXKa M
NpocKasib3blBaHNE pEMEHHbIX Nepeaad U T.4.

[edeKkTbl TEXHOMOrMN U3rOTOB/IEHMSI BO3HMKAIOT MpU Hecobnio-
OEHUN Ha NPOU3BOACTBE Y3aKOHEHHOMO TEXHOOrMYECKoro npouecca ms-
rOTOBNIEHWNS, HEUCMPABHOCTU MPUCNOCOBNeHMn 1 T.4. MpuMepamMn TEXHO-
norvyeckmx aedeKkToB SBNAIOTCS: HEeAOMNyCTMMOE OTK/IOHEHWE pa3MepoB
JeTann OT HOMMHasNbHbIX, HEKAYEeCTBEHHAs CBapka, TPELMHbl B JIMTbE,
HEKOMMIEKTHOCTb MaLLUWHbI.

BTopoii 3Tan — obkaTka MaluuHbl. [peaBapuTeNnbHO MPOBOAAT
3aMep AJMHbI Leneld, TOMWMHBLI 3Be3404eK, KOHTypa 3y6beB M ApYrux
M3HALLMBAEMbIX [A€Taneil. TU [aHHble MNoMewalT B rpady Tabnuupl
«[10 MUCMbITaHMs». [NUTENBHOCTb OBKATKM WM AOPOXHBIX WCMbITaHWMA
oKono 12 u.

TpeTuii 3Tan — X03AUCTBEHHbIE (3KCMNYaTaLMOHHbIE) UCNbITaHUS
B 06bEME He MEHbLLIEM rOAMYHOMN 3arpy3ku MalluvHbl. Bce npocton maluu-
Hbl PUKCUPYIOTCS B XPOHOKAPTE C YKa3aHWEM MX MPUYUUH.
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Mocne McnbiTaHWit NPOBOAMTCS MONHasi pa3bopka MalWHbI, YTO-
6bl BbISIBUTb WU3HOCUBLUMECA AETANM, CKpbiTbie MosfoMku. CHOBA MpOBO-
[IITCA 3aMepbl U3HALLMBAEMbIX 3/IEMEHTOB MallMHbI. Tabnuua 3amMepoB C
rpacdaMy «Z10 UCTBITAHUS» U «MNOCNE UCTLITaHUS» U [aHHbIE XPOHOMET-
paxka 0hoOpMIISIOTCSA B BUAE aKTa, SBNSIOLLErOCs OCHOBAHWEM A1s NpoBe-
JIEHUS1 MEPONPUSATUI MO YCTPaHEHUIO OBHAPYXEHHbIX HEIOCTATKOB.

Mo pe3ynbTaTaM KOHTPOJbHbIX UCMbITaHWUI NPUHUMAETCS OJiHa U3
pekoMeHaaLui:

— COXPaHWUTb B MPOM3BOACTBE. MHOraa K 3TOMy BbIBOAY AAETCA
JIOMNOJIHEHME: YCTPaHWUTb BbISIB/IEHHBIE MPU UCTILITAHUAX KOHCTPYKTOPCKUE
WU TEXHONOrMYECKME HEAOCTATKWU; M3roTOBUTb M MPUHSATb HOBLIA 3Ta-
JTOHHbI 06paseL, Nnocne YCTpaHEHUS! BbISIBNIEHHbIX MPU UCMbITAHUSAX He-
[OCTaTKOB;

— CHSITb C NPOU3BO/CTBA. Takas PEKOMEeHAaLMsl NMPUMEHSIETCS B
Cnefyrolwmx cnydasix: MMeeTcs Nydllasi MallunHa, KOTopasi CTaBUTCA Ha
NMpOM3BOACTBO B3aMeH CHMMAaeMoMl; oTrnana HeobXoaMMOCTb B BbIMOSHE-
HUM TEXHOMOMMUYECKOro MpoLiecca, A1 KOTOPOro MalluvHa npeaHasHade-
Ha; UCMbITbIBAaEMasi MallMHa NoKa3asa NoJsHy0 HepaboToCNOCOBHOCTL;

— MPUOCTaHOBUTbL MPOM3BOACTBO. Takas pekoMeHAauusi npuMe-
HAETCS B CNeaylolmxX cyvasix: B MaluuHe OBHapy»XeHbl KpyrHble HeAOC-
TaTKW; BbIMYLLEHHAs CEPUS MALUMH OKasanacb XyXXe TeXx o6pasloB, Ha
OCHOBaHMW KOTOPbIX OHa PEKOMEH/I0BaNach K NpPOU3BOACTBY.

1.2.6. TunoBble UCNbITaHUSA

TUNOBbIE UCMbITaHWS NPOBOASTCS B BUAE CPABHUTENbHBLIX WUCTbl-
TaHWIA CEeNbCKOXO3ANCTBEHHOM MallMHbI, MOABEPriIENcs KOHCTPYKTUBHBLIM
YCOBEPLLEHCTBOBAHUAM. MCMbITaHWS  JOMMKHBI  OMNpeaenTb 3hhekTms-
HOCTb KOHCTPYKTMBHbIX M3MeHeHWU. OHWM MPOBOAATCA MO CreunasnbHbIM
MEeTOAMKAM B 3aBUCUMOCTM OT Lenieit. O6bEM MCnbITaHU 3aBUCUT OT BUAA
YCOBEPLLEHCTBOBAHUA. 3TO MOryT 6biTb, HaNpuMep, MOSHOMACWTabHbIE
nabopaTopHO-NOsEBbIE UCMbITAHUS, ECIM YCOBEPLLEHCTBOBAHUIO MOABEP-
rNacb OYUCTKA KOM6alHa, WM UCTIbLITAaHUS TOMbKO BbIFPY3HON CUCTEMbI
KOMb6aliHa, eci OHa NnoaBepriack YCOBEPLLEHCTBOBAHMIO.

1.2.7. NpeabsaBuTenbCk1e U CcepTUMUKALMOHHBIE UCTbITaHUS

lpeabsasutesnibckne (KBa/MGUKALIMOHHBIE) UCIbITaHMUS TIPOBOASAT:
NP1 OLIEHKE FOTOBHOCTU MPEANnpUSATUS K BbiMYCKY KOHKPETHOW CepunHON
npoayKUum, eC/iM M3roTOBUTENN OMbITHLIX 06pasLI0oB 1 CepUiHON NpoayK-
UMM pa3Hble, @ TaKxe MNpu NOoCTaHOBKE Ha MPOM3BOACTBO NPOAYKLMM MO
NULEH3MAM W NPOAYKLMM, OCBOEHHOWM Ha ApyroM npeanpustun. Wcnbita-
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HMSIM noaBepratoT 06pasubl U3 YCTaHOBOYHOM cepun (NEpBONM MPOMbILL-
JIEHHOM NapTuK), a TaKxe nepeble 06pasLbl NPoAYKLUMK, BbiNyCcKaeMol no
NALEH3MSAM U OCBOEHHOW Ha APYroM NpeanpusiTum.

CepTUUMKALMOHHbBIM  UCITbITaHMSM JOSMKHbI MOABEPraTbCs cepuit-
Hble 06pasubl U34enuin U obpasubl M3AeNni, NOArOTOBNIEHHbIE K NPOU3-
BOACTBY, A/S ornpeAeneHunsi COOTBETCTBUS (haKTUYECKMX 3HAUYEHWIN NoKa-
3aTeneil KauyecTBa TpeboBaHMAM, YCTAHOBMEHHbIM B HALMOHAsIbHbIX CTaH-
[apTax, TEXHUYECKUX YCNOBUAX Ha KOHKPETHbIE U3Aenusi, MeXAyHapoa-
HbIX CTaHAapTax, a Takxe B Apyrol HOpMaTMBHOW AOKYMeHTauuu, npeay-
CMOTPEHHOW A0roBOpaMMU O pa3paboTke M (MnM) NocTaBKe MPOAyKUMM, a
TaKxXe ANs peLleHnst Bonpoca Bblaun cepTudmkaTta CooTBETCTBUS.

1.3. TexHuuyeckas skcnepTusa

TexHu4YecKass 3KcnepTnsa o6pasLoB HOBbIX CEbCKOXO3AMCTBEH-
HbIX MalUMH BK/OYAET MPOBEPKY MX TEXHWYECKOrO COCTOSIHWSI, OLIEHKY
KOHCTPYKLMM M Ka4yecTBa M3roTOBJIEHMS, @ TaKXKe NMPOBEPKY MPOYHOCTM U
HAAEXHOCTU Haubosnee OTBETCTBEHHLIX Y3/10B WM AETaned U MaliuHbl B
uenoM. OHa AenuTca Ha NpeaBapuUTEsbHYIO U 3aK/IOUUTENBHYIO.

[peaBapuTesibHyt0 TEXHUYECKYIO IKCNEPTU3Y NPOBOAAT [0 WUCMbI-
TaHWii MaluHbl (TpakTopa). B Hee BXOASAT TEXHWYECKUIA OCMOTP MalUMWHbI
U BbISIBIEHME HAPYXHbIX AE(EKTOB, HEAOCTATKOB COOPKM M BHELLIHEro
BuAa. Tak Kak KauecTBo cHOpKM — OfIMH U3 peLlatomnx pakTopoB KauecT-
Ba WM3roTOB/IEHWS! MalUMHbI U B 3HAUYMTE/IbHOW CTEMEHM OMpeaensier Cpok
ee C1y6bl, 0653aTe/NbHBIM YC/IOBUEM MUCTbITAHWUIN SIBNSIETCA UCTbITaHWE
MalLMHbl 3aBO/ICKOM CHOpKM. MO3TOMY Mpu NepBOHaYanbHON TEXHUYECKOM
9KCMepTu3e He paspellaeTcs kakas-nvMbo pasbopka MallMHbl, He npeay-
CMOTpEHHas MHCTPYKUMEN MO 3KCMyaTauun WM He Bbi3BaHHasi HEO6Xo-
OUMOCTbIO YCTPaHEHUsI HEMCMPABHOCTM. Ecnu nporpaMMoii McnbiTaHWi
(Hanpumep, ANA 3KCepUMEHTasbHbIX 06pa3LOoB) NpeaycMoTpeH obMmep
(MUKpoMeTpax) AeTanei Npyu NepBoHaYanbHON TEXHUYECKOMN 3KCNEPTUSE,
TO 3TOT 06Mep NPOM3BOASAT Ha 3aBOe-U3roToBUTENE nepesn cEopKoi Ma-
LWMWHBI.

MpenBapuTenbHas TEXHUYECKas 3KCMEepTU3a BKIOYAET B cebs
MpoBEpKY:

1) KOMNNIEKTHOCTM MalLMHbI, 3aMacHbIX YacTel U UHCTPYMEHTOB;

2) COOTBETCTBUS MallMHbl YepTeXaM U TEXHUUYECKOMY 3afiaHuio
Ha NPOEKTUPOBaHMe. MpoBEPSAIOT OCHOBHbLIE pa3Mepbl MallWHbI; NapaMeT-
pbl pabounx OpraHoB W MpeAesnbl UX PEryMpoBaHuUsI; KMHEMATUUYECKYHO
CXeMy; CUCTEMY MPUBOAA W YNPaBeHNs; NacropTHble AaHHblE — BEC Ma-
WMHbI; pacrnpeaeneHne ero no onopam; AOPOXHbIi MPOCBET; MpoxXoau-
MOCTb, MaHEBPEHHOCTb; paauyCbl MOBOPOTa; OO6LEMbI PE3EPBYApOB;
yAenbHOE [AABNEHWE HA MOYBY; NPOAOSbHYIO U MOMEPEYHYHO YCTOWYM-
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BOCTb (4N CAMOXOAHbIX, TPAHCNOPTHbIX U MOrpy304HbIX MallvH) U Apy-
rme nokasaTenu;

3) KayecTBa MaTepuanoB M U3roTOBMAEHMS MallMHbl. KauecTso
N3roTOBNEHUS MPOBEPSIOT NO BMAMMBIM AedekTaM (TpeLUunHbl, PaKOBUHbI,
HaZ/IOMbl, UCKPUBIEHWS, BMSTUHDbI, AedeKkTbl MexaHu4eckon obpaboTku,
NUTbS, LUTAMMOBKM, CBAPKWU, OKPACKN);

4) kadyectBa cbopku. MNMposepsatoT (BHELHUM OCMOTPOM, U3Mepe-
HUSMU U MPOKPYYMBAHMEM BXOMOCTYIO) MPaBUIbHOCTb COMPSKEHUS Y3M10B
W petanen; cobntogeHne yCTaHOBMEHHbIX 3a30pOB M NJIOTHOCTEN; OTCYT-
CTBME TEYM XKMAKOCTEN Yepes YNSIOTHUTENN; NETKOCTb BPaLLEHUs! BasloB;
MpaBUNbHOCTb AENCTBMS paboumx OpraHoOB; MEXaHW3MOB NPUBOAA; pery-
NIMPOBAHNSA W YNpPaBNeHUs; UCMPABHOCTb NPeAOXPaHUTESNbHBIX YCTPONCTEB;
OTCYTCTBME OCEBOro U paananbHOro bueHus konec u ap.;

5) B Heo6xoauMbIX Criyyasix NpoBeAeHUs CneumnanbHbIX UCMbITa-
HWI y310B U AeTanen (MOAWMMHWUKK, LEnU, KPUBOLWMMHO-LIATYHHbIE Me-
XaHW3Mbl, MPefoXpaHUTENM U Ap.) Ha MPOYHOCTb M U3HOCOCTOWMKOCTb C
Lenbio onpeaeneHust CpoKoB UX cyX6bl;

6) HanMuna (B COOTBETCTBUM C MpaBuiamMm TexHUKU 6e3onacHo-
CTW) TOPMO30B U APYrnX 3alUMTHBLIX YCTPOMCTB, a TakKe NpUCoco6eHuit,
obnervarowmx paboty obcnyxusarowero nepcoHana (aBTomaTtbl, CUrHa-
NM3aTopbl), CPefCTB rMrneHbl Tpyaa, ux 3MMEKTUBHOCTU U HAAEXKHOCTU
LencTausi.

Kpome TOro, npoBepsitoT COOTBETCTBME MalluMHbl TpeboBaHWSM
6e3onacHoi paboTbl, U3MOXEHHBIM B EAMHBIX TpeboBaHMsIX 6e30MacHOCTH
K CeNIbCKOXO3SIMCTBEHHBIM TPaKTOpaM, CaMOXOAHbIM LUACcCK, CaMOXOAHbBIM
MallMHaM W APYrUM CENTbCKOXO3SIMCTBEHHBIM MalUMHAM U OpyausiM; npo-
N3BOASAT TaKXKe nepBoHayasibHble 3amepbl (MUKpOMETpax) HbICTpo M3Ha-
LUMBAOLLMXCS AETANEN.

MpeaBapuUTenbHY0 TEXHUYECKYIO 3KCNepTU3y 3a WCKI0YEeHneM
MUKPOMETPaXa BbIMOHAOT, Kak Npasno, 6e3 pazbopku MalUuH.

Ecnn MawwuHa npubbiBaeT Ha ucnbiTaHne B pa3obpaHHOM BuAe,
TO yAO6CTBO MOHTaXa W MpaBUIbHOCTb COMPSDKEHWUS Y3/10B U AeTanen
NpoBepsItoT B Npouecce ee cbopku.

CywectBeHHble aedeKTbl, BbiSIBNEHHbIE NPW MpOBeAeHUN npea-
BapUTENIbHOM 3KCNEePTU3bl, AO/MKHbI BbITh YCTPaHEHbl A0 MCMbITaHWSI Ma-
LUWHBI.

3aKMOUNTENIBHYI0 TEXHUYECKYHO 3KCMepTu3y npoBoaaT nocne
OKOHYaHWS UCMbITaHWI. B Hee BXoasT:

1) npoBepka 06L1ero TEXHUYECKOro COCTOSIHUS MallWHbl, orpe-
feneHne Tpebytolwmx 3aMeHbl AeTanei, OueHKa NPUrogHOCTU MallMHBbI
NS fanbHeiiwen paboTol;
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2) aHanM3 xapakTepa W NpUYMH NoJIoMOK, AechopMalmii U Npex-
[IEBPEMEHHOIO U3HOCA [ETanel;

3) npoBegeHMEe MUKPOMETpaXka U OLEHKA M3HOCOCTOMKOCTU Ae-
Tanen, 3aMepeHHbIX A0 WUCTbITaHWUS MaLLWHbI;

4) oueHka 3hdEKTUBHOCTU M HAAEXHOCTU AENCTBUS CPeacTB
3alKTLl M 0bneryeHuns Tpyaa;

5) oueHKa MNpoXoaMMOCTM M CUCTEMbl NMPUBOAA M YMNpaB/EHMS
MalLMHBbI.

KOHCTpPYKTHBHbIE NapaMeTpbl
CeNbCKOXO03SIMCTBEHHOW MalLUHbI
(TpaxkTopa)

OUeHKY KOHCTPYKTMBHbIX MapaMeTpoB HOBOW CENIbCKOXO3SIMCT-
BEHHOM MalUMHbI PAcCMOTPMM Ha MpUMEpPE OMNpeaenieHnsl NapaMeTpoB
TpaKTopa, Kak HavMbonee obwmx (Ans Cenbx03MallMH 4acTb OLEHOK He
Npoun3BOAUTCS).

[ns KOHCTPYKTUBHOM W TEXHWKO-3KOHOMMYECKON OLIEHKM TpaK-
TOpa MPOBEPSOT W OnpefensioT criedylolme ero napaMmeTpbl: Maccy
TpakTopa — KOHCTPYKTWMBHYIO, 3KCMJTyaTauMOHHYIO M KOHCTPYKTUBHYIO C
6annacTHbIMM rpy3amu; MpPOXOAMMOCTb: AaBfIEHME Ha TPyHT (CTaTtude-
CKOE), KOJIEI, AOPOXKHbIN NMPOCBET, PaanyC FOPUM30HTAsIbHOM NPOXOAUMO-
CTW, HaMMeHbLUWIA paanyc NOBOpOTa 6e3 Harpysku; KoopaMHaTbl LEeHTpa
TSKECTM; yron 60KOBOM YCTOWUMBOCTM; NPOAOSIbHYIO YCTOMUMBOCTb. Mpu
3TOM COCTaBASIHOT UM YTOYHAIOT rabapuUTHYO CXeMy TpaKTopa C yKasaHu-
€M rabapuTHbIX pa3MepoB M MOSIOXKEHUS LEHTPa TSHXKECTU, KMHEMaTuye-
CKYIO CXEMY TPaHCMUCCUM, CXEMY PacrosiOXKeHWs MOALUMMHUKOB, CXeMy
CMa304HO CUCTEMbI, CXEMY OXJTaXKAEHUS U 3M1EKTPOO6GOPYAOBAHMS.

TpakTop B3BELUMBAIOT B MOJIHOCTLIO 3anpaB/ieHHOM COCTOSIHUK C
KOMMEKTOM MHCTPYMEHTA B MHCTPYMEHTANIbHOM SILUMKE M MPU YCTaHOB-
NEHHbIX  WMHCTPYKUMEN BECOBbIX KOMMJEKTaumsx. KOHCTPYKTUBHYHO
(cyxyto) Maccy TpaKTopa OMnpefensioT, BblduTasi Maccy BoAbl, TOMMBA U
Macsa M3 Maccbl MaluMHbI C MOJSIHOW 3anpaBkoil. B3BeluvBaHME NpPoOM3BO-
[AT Ha NnaTdopMeHHbIX Becax ¢ TouHocTbio Ao 0,005 T.

[ns onpepeneHns faBneHWUs KONECHbIX TPAKTOPOB Ha MPyHT, a
TaKXe NS HaXOXAEHUS KOOpAMHAT LIEHTPa TSHKECTWM TpakTopa onpeje-
NS0T pacrnpeaeneHne cubl TSHXKECTU Ha NepeaHue 1 3aHue Koneca.

[aBneHne Ha rpyHT (CTaTu4yeckoe) ANns ryCeHMYHOro TpakTopa
MOACYMTHLIBAOT AeNeHMEM Beca TpaKTopa Ha Mowaab OropHON MoBepx-
HOCTU TryceHul (YABOEHHOW LUMPWHBI FYCEHMLbI, YMHOXEHHOW Ha ee
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OMOPHYIO AJIMHY). 32 OMOPHYIO ANMHY FYCEHULbI MPUHUMAIOT PacCTosiHUe
MEeXAy OCSIMU KpalHMX OMOPHbIX KaTKOB MJIHOC ASIMHY OAHOro 3BeHa. Ecnm
ornopaMmu CnyXxaT Hanpasnsoowme U Begylme Koseca, TO 3a OMOPHYHo
LNNHY MyCEHULbI NPUHUMALOT PacCTOsIHUE MeXY OCSMU 3TUX KOJec.
[nsa KonecHbIX TPaKTOPOB AAaBNEHUe Ha rPYHT OnpeaenstoT oT-
[JenbHO ANs nepefHuX U 3aHUX Konec AeneHUeM Macchl TPakTopbl, npu-
XOASILLENCS Ha OMOPHYIO NOBEPXHOCTb Konec. N 6anfioHHbIX TPaKTOpPoB
OMOPHYIO MOBEPXHOCTb KOMeC OnpeaensioT Mo OTneyaTKy Ha KapToHe unu
(haHepe, noanoXxeHHoM noa Koneco Ha poBHOM nony. (LUuMHy koneca
npeaBapuTenbHO HakauvMBaloT 40 HOMMHAMBHOMO AaBneHus, 3aTeM noj-
HMMAIOT KOJIECO AOMKPATOM, CMasblBalOT LUMHY KPACKOWM M MNSIaBHO OMycC-
KaloT Ha non).
Koneto onpenensitoT Kak pasHOCTb LUMPUHBLI TpakTopa Mo BHELL-
HMM KPOMKaM FyCEHMUL, WM BeAyLUMX KOMEC M LWMPUHbLI OAHOW FyCEHMLIb
Unu BeayLlero Koseca, T.e. KaK PacCTosiHe MeXAy NpoAOnbHbIMU BEPTU-
KanbHbIMU NIOCKOCTSIMU CUMMETPUN BeAYLUMX KOnec.
[lopOoXHbIi NPOCBET U3MEPSIOT OT Hanbosiee HU3KOM TOYKM TpaK-
TOpa, YCTaHOBMIEHHOMO Ha FOPWM3OHTANIbHOM MJIOLAAKE NPW MOMAHOM Mo-
FPY>XEHUK LUMOP Konec B No4By. N5 NponallHbIX TPAKTOpoB OnpeaensoT
TaKke abpuc — puCyHOK NpoxoaMMOoCTMy.
HavmeHbWWiA paauyc NOBOpPOTa OMNpeAensitoT 3KCNEPUMEHTASTBHO
Ha POBHOM rOPM30HTaNIbHOW NJIOLLAAKE MpY NOBOPOTE TPaKTopa BMpaso M
BNEBO Ha yron He MeHee 180° Ha nep-
BOM nepefaye 6€3 Harpysku Ha KpHOKe.
MoBOPOT NPON3BOAST C NMPUMEHEHMEM U
6e3 npuMeHeHus Topmo30B. Paanyc no-
BOpOT@ M3MepsitoT A0 Touykn O;, Ha3sbl-
BAaEMOM KMHEMATMYeCKMM LIEHTpOM ar-
perata (puc. 1.6). lns KonecHoro Tpak-
TOpa 3TO CpefHsis Touka Mexay nony-
0CsMU BeAyLUMX Konec, ANns ryCeHUYHoro
TpaKTopa OHa COBMajaeT C ero LeHTpoM
TSDKECTW.
MonoxeHne UeHTpa THKECTU
Puc. 1.6. CxeMa usmepeHus paguyca TpaKToOpa  OMpeaenatorT  SKCnepuMeH-
noBOpOTa 1 pajnyca TaNnbHO C MOMOLUbIO Tanei U KpaHOBbIX
FOPUSOHTAIBHON MPOXOAMMOCTA (i mAaTOPMEHHBIX) BECOB  Tpemst

Rl
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KoopanHatamu (puc. 1.7): pacctosHueM L OT ocn Beayllero koneca rno
[JIMHE TpaKTopa, PacCTOSIHUEM /1 OT OMOPHOMN MOBEPXHOCTU U CMELLIEHUEM
€ro no LUMpMHE TpaKTopa OT MPOAOSIbHOM MAOCKOCTU CMMMETpUK. Koop-
avHaty L (puc. 1,7, a) onpefensitor U3 ypaBHEHUS MOMEHTOB OTHOCU-
TeIbHO TOYKU ONOpbl A MpPU rOPU3OHTANbHOM PACMONOXEHUN TPaKTopa,
MOABELLEHHOrO 3a NepeaHnin Kpiok (unu 6pyc):
L=PL\/G,
roe  P; — nokasaHuwe BecoB; L — pacCTosiHMe OT TOYKM OMnopbl 0 TOY-
KM NoABECKU Mo ropu3oHTamm; G — BeC TpakTopa.

Puc. 1.7. Cxema onpefeneHns KoopanHa-
Thl LEHTpa TSKECTU: @ — B MPOAOSIbHOM
HanpaefieHun; 6 — B BEPTUKaNbHOM Ha-
npasfieHnn; B8 — B MOMEPEeYHOM Harnpas-
neHnn
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[ins onpeneneHusl KOOpAWHaTbl 4 TPaKTOP HECKONbKO Npunoa-
HMMaIOT Haj rOPM30HTaNbIO 3a NoABeLLEHHbI koHel, (puc. 1.7, 6). Koop-
OVHATY OnpeaensoT 13 ypaBHEHUSI MOMEHTOB OTHOCUTENLHO TOYKM A:

Ghsino. + P,L coso. = GLcoso. + Pyh,sina,
oTKyAa

h = Letgo —%(Llctgoc —h,).

3a TOuYKy onopbl B 060MX Criydasix MOXHO NPUHSTb 0BY0 TOUKY
paMbl, TENexXKn, oCb Beayllero Koseca, WM HenocpeacTBEHHO OrepeTb
TPaKTOp KpPaeM OMOPHOI NOBEPXHOCTU ryceHULbl 6o 06040M BeayLlero
Koneca Ha npusMy. Yron nogbeMa oyeHb MasbiM 6paTh HE crneayeT, Tak
KaK npuv 3TOM MOHWXXAETCH TOYHOCTb U3MEPEHUS.

TpeTblo KOOpAMHATY OMpejensioT no Becy, NpUXOAsLEMYCd Ha
Onopbl 0AHOM U3 CTOPOH TpakTopa (puc. 1.7, B). U3 ypaBHEHNS MOMEHTOB
OTHOCUTENBLHO TOYKM oropbl D

P:B=G(0,5B +e),

oTKyZda
P
e:ﬂB npuv P3>P4
G
-P
" ez&B npu Ps; > P,

B 3TOM c/lyyae noaBeCKy OAHOM CTOPOHbI TPaKTopa Mpou3BOAST
npu nomowmn 6anku n crtpona, nMb6o NPoCTo Npu NOMOLUM Tpoca, 3aKpen-
NeHHoro 3a 0604 BeayLlero U HanpaBASIoOLWEero Koec U pacrnonoXeHHOro
TOYHO B UX NJIOCKOCTM CUMMETPUMN.

MukpomMeTpaxk aetanei

Ycnosus nsmepeHunid. BONbLIMHCTBO AeTanelt aApuratens U Tpak-
TOpa B MeCTaxX CONpPSHKeHNs UMEKOT HOMMHASIbHbIE pa3Mepbl C A0MYyCKaMu,
BbIPQXXEHHbIMWU B COTbIX, MHOrAa B TbICAYHbIX AONSX MUAAuMeTpa. [pe-
[leNbHbIN U3HOC BOMBLLUMHCTBA AETANEN ABUraTeNs BblPAXKAETCA AECATbIMU
N COTbIMW A0ONSAMU MUINMMETPA. Hanpumep, npeaenbHbli U3HOC Lieek
KofnieH4aToro Bana no anametpy coctasnset 0,08-0,12 MM, npeaensHas
0BaNbHOCTb M KOHYCHOCTb Week aonyckaetcsa 0,12 MM 1 T.4. 3a nepuog
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ncnbiTaHnii B 3000 4 MHOMME aeTany BbipabaTbiBatoT nuilb 30 % cBoero
pecypca. OTCloAia BbITEKAIOT BbICOKME TPEGOBAHMS K TOUYHOCTU U3MEPEHUI
Npy MUKPOMETpPaXe.

N3MepuTenbHbI MHCTPYMEHT MO K/lacCy TOYHOCTU [IO/MKEH CO-
OTBETCTBOBATb TPEHOBAHWUAM TOUHOCTU U3MEPEHWUIN U NEPUOANYECKU MNOJ-
BepraTbCsl nosepke. [ns UCKNIOYEHNS NMOrPeLIHOCTU BCeACTBME 3arpsi3-
HEHMS1 NMOBEPXHOCTU U3MEPSIEMbIX AETANEN X TILATENBHO MOIKOT, a nepen
N3MEPEHNEM MPOTUPAIOT uncTol candetkoi. Ocoboe BHUMaHUE yaensoT
4YNCTOTE M opraHu3aumn paboyero mMecra.

[ns npeaynpexaeHust TeMnepaTypHbIX MOrpeliHoCcTen MUKpO-
METPaX CnefyeT Npou3BOAUTL NpY CTaHAAPTHOW TeMnepaTtype AeTanen,
MHCTPYMEHTa M OKpYy>XaloLero Bosayxa, pasHoi 20+5 °C. Mpu Temnepa-
TYpe, 3HAYUTENBHO OT/IMYAIOLLENCS OT CTaHAAPTHOWN, HAJ0 BBOAUTL TEM-
nepaTypHyHo norpasky

Al = l(a1 — az)(t — 20),
roe [ — HOMWHanNbHLIN pasMep; di, a» — KO3(MOULMUEHTbI JIMHENHOIO
PaCLLNPEHNS COOTBETCTBEHHO MaTepuanioB U3MepsieMon AeTanu u
N3MEPUTENBHOMO MHCTPYMEHTA; ¢ — TeMnepaTypa U3MepeHusl.

MNpegHa3HayeHHble A1 MUKPOMETpaXka AeTain U UHCTPYMEHT
OOMKHbI HAXOAUTLCA B NMOMELLEHUN, rAe NMPOU3BOANTCS MUKPOMETPaX, He
MeHee 2 4.

Cepbe3HbiIM BOMPOCOM  SIBASIETCS MpeaynpexaeHne norpeLuHo-
CTel cybbeKkTMBHOro nopsaaka (KonebaHus M3MepUTENbLHOro ycunus, na-
pannakc, HETOYHOCTb MPUEMOB M T.A.). OTW OWMOEKM B OMNpeaeneHHoM
CTeneHn MOXHO YCTPaHWTb MOBbILEHNEM KBaMPUKaLMN MUKPOMETPaXXn-
CTa M NpoBeAeHNEM Ha4asibHOr0 M KOHEYHOr0 MMKPOMETpaXka Mo BO3-
MOXHOCTU OAHUM U TEM XE NINLIOM MPK MOMOLLUN TEX XKE UHCTPYMEHTOB.

Bbibop mect obmMepoB. [10 Ha4ana MUKpPOMETpaXka AO/MKHbI BbiTb
TOYHO YCTaHOBJIEHbI MecTa, Crnocob M Tpebyemasi TOYHOCTb M3MEPEHWI.
Toukn 0bMepoB onpeaenstoTcs NosicamMmm U MAOCKOCTAMU. osICOM Hasbl-
BAETCS MonepeyHoe cedeHve Aetanu, onpeaensioliee nosioxXeHne Todek
obmepoB no AnuHe aetanu. MNNOCKOCTbIO O0bMepa Ha3blBaeTCs cevyeHune
JleTanu unu obmMepsieMolt ee YacTu (HanpuMep, LIEKK Bana) B Npo/iofib-
HOW MNockoCTU (0BLIYHO B NIIOCKOCTU CUMMETPUK), ONPEAENSIOLLEN TOUKU
o6MepoB B KaxaoM nosice. [4ns coxpaHeHus eaMHoobpasnsi HauMeHoBa-
HUS1 MIOCKOCTEN M NOSICOB 06MEPOB, a TakxXe Ansa yaobcTea ux 06o3Have-
HUS1 B MPaKTUKE UCMbITaHWA NPUHSTBI ClIeayIOLIME YCIOBUSL.
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Bce unnuHapuyeckue aetanu, ecim 3TO He NpeaycMOTPEHO OCo-
60 NporpamMMoii UCMbITaHWi, 06MepPAIOT B ABYX B3aMMHO MeprneHanKynsp-
HbIX MJI0CKOCTSX, 0603Ha4YaembIx AA 1 BB.

YkazaHns no MuKpomeTpaxiy. Mecta obMepoB AeTanen u Tou-
HOCTb M3MEpEHUI A0/MKHbI 6biTb HOPMaNM30BaHbl. MeToauyeckue npue-
Mbl M TEXHWKA BbIMOSHEHUS OMepaLmnii MUKpoMeTpaXka TPebYoT HaBbIKOB
M OMbITa Y MOTYT BUAOU3MEHSTLCSA MO Mepe COBEepLUEHCTBOBaHMS. Huxke B
KayecTBe NpMMepoB NpuBeAeHbl YKa3aHUsl N0 MUKPOMETPaXy HEKOTOPbIX
OCHOBHbIX A€Tanel TpakTopa.

Mnb3bl uMnuHAPOB obmepsioT 6e3 BbinpeccoBku MX U3 Hnoka
(4TobbI M36EXaTb MOrpeLIHOCTEl BCeacTamne aedopmanim) Npy rnoMoLLm
WHOMKATOPHOro HyTpoMepa € TodHocTbio Ao 0,01 mMm. lMosica obmepos
pa3MeyaloT Ha MOJIOCKE XXECTU, UMEIOLLEN B BEPXHEN YacTu 3arnb, KoTo-
pbIM MOSIOCKY NOABELUMBAIOT HA rub3e. [N rmnb3 YeTbIpeXTAKTHbIX ABU-
raTefien B 3aBUCMMOCTW OT Harpyskuv Ha CTEHKe IuJib3bl YCTaHaB/MBAKOT
creayoLme nosica U3MepeHui:

1) nosic pacnonoXxeH1st BEPXHEr0 KOMMNPECCMOHHOIO KombLia npu
BEPXHEM MOMOXEHWUM NOPLLUHS;

2) MosIC PacrofioXXeHNsI HUXKHErO0 KOMMNPECCMOHHOro (Mn Bepx-
Hero Mac10CbeMHOM0) KOJbLia MpU BEPXHEM MOSIOXKEHWUU MOPLUHS;

3) NOSIC pacnonioXXeHNs BEpXHEro KOMMpPeCCMOHHOMO KosbLa npu
HVDKHEM MONOXKEHUN MOPLLHS;

4) NosIC pacrofiOXXEHUS HUXHEro Mac/loCbEMHOrO KOnblia npu
HVDKHEM MONOXKEHUN MOPLLHS;

5) pononHuUTeNnbHO OAWH — ABa Mosica AN paBHOMEPHOro pas-
MELLEHMSI MOSICOB U3MEPEHUI MO ASIMHE TUSIb3b.

M3HoC TpaneuenpanbHbIX LWAULEB Ha Banax M3MepsioT npu no-
MOLM  KanubpoBaHHbIX PONMKOB. PonvkM  yknagbiBaloT B WAUUBI
(puc. 1.8), n wraHreHunpkynem c HoHuycom 0,02 MM yCTaHaBnMBalOT
Pa3HOCTb MeXAy pasMepaMy MO PonnKaM A0 UCMbITaHWA (MM Ha Hens-
HOLUEHHOM YacTW LWMuUa) M Mnocie UCMbITaHuii (Ha W3HOLWEHHOM 4YacTu
wnmua). M3Hoc A wnmua no TonwmHe onpeaensercs no gopmyne

pa=Le=Dig o
2 2

rape D,, D, — pa3Mep no po/iMkaM COOTBETCTBEHHO A0 U Mocdie UCnbl-
TaHVIVI; o — yron mexay 60KOBbIMM CTOpOHaMn cocegHux WnueB.
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Puc. 1.8. U3MepeHune n3Hoca Wwnmues ¢ NOMOLLbIO PONMKOB

[vaMeTp ponMka noabupaloT TakuM, YTO6bl POSMK yToman BO
BNaAVHE MeX/y HEM3HOLLEHHLIMU LWMLEAMKU He 6OJlee YeM Ha OAHY TPETb
rny6uHbl BNaauHbl. Eciv o6Mep NponsBoanscs [0 UCMbITaHWiA, To crieay-
€T 3aMapKMpoBaTb O6MEPEHHbIE LML C YKa3aHWEM MeCTa M3MEepeHus B
MUKPOMETPAXXHOM NUCTE. KpoOMe TOro, M3HOC LWIMLEB MOXHO M3MEpPSThb
Mpu1 NOMOLUM LUTaHreH3y6omepa.

M3HOC WAMUEB BTYNKV OMNpPeaensioT No BeMUMHE 3a30pa BTY/KMU
Ha BaJly 3a BbIYETOM M3HOCA LWIMLEB Bana. 3a30p Mexay WvuaMu Bana
U BTYJKM W3MEPSIOT cneaylowmMm o6pasoM. LUnuuoBaHHbIN Ban 2
(puc. 1.9) 3axkMMaloT B TUCKaX WM B NaTpoHE TOKApHOro cTaHka. Ha Ban
HaAEBalOT COMPSKEHHYIO C HAM AeTanb 1, M3HOC WNLEB KOTOPOW Tpeby-
€Tcs M3MepuTb. Ha AeTanu yKpennsiioT pbluar 3, BEIMUMHY KayaHus KO-
TOpOro M3MEPSIOT MHAMKATOPOM 4. 3a30p B LIMLEBOM COEAVHEHUM Or-
penensitoT No A/IMHE AYrM KadaHus pbluara, OTHECEHHOM K paauycy cpea-
HEN IMHWUK LWNLEB.

Puc. 1.9. OnpepeneHune U3HOCa WAMLEBOro COANHEHUS
no 3a30py BTY/NKU Ha Bany
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B WapuMKOBbLIX M POSIMKOBBLIX MOALIMMHUKAX ANS BbISIBAEHUS WX
M3HOCa U3MEPSIIOT paaualnbHbIi M OCEBOW 3a30pbl. NS M3MepeHus pa-
avaneHoro 3a3opa (puc. 1.10, @) NOAWMMHUK YKNaabiBaloT Ha nauTy 1.
BHyTpeHHee KkonbUO 2 MJIOTHO MpwXKMMaloT K namTe. KavaHue (3a3op
B MM) BHELLUHEro Kosbla 3 3aMepsitoT MHAMKaTopoM 4. [Ana namepeHust
oceBoro 3a3opa (puc. 1.10, 6) NOAWMWNHUK BHELHUM KOMbLOM 7 YKNaabl-
BalOT Ha NOACTaBKax 5, 1 MHAMKATOPOM 8 M3MepsaloT BEpTMKASIbHOE ne-
pemelleHne (3a30p) BHYTPEHHEro Kosbua 6.

Puc. 1.10. U3mepeHwne paananbHoro (&) n oceBoro (6) U3HOCOB MOALIUMHUKOB

M3HOC corpsiXeHHbIX 3BEHLEB IyCeHWL, ornpeaensioT no cymmap-
HOMY WU3MEHEHMIO [/IMHbI BCEN M'YCEHULbI M TPEX KOHTPOSbHBIX CEKLUMIA MO
10 3BeHbeB B KaXxaoW. KOHTPOSIbHbIE CEKLIMM HEOBXOAUMBI Ha TOT Ciydal,
KOraa B MPOLECcce UCMbITaHWUIM 3aMEHSIIOT BbllUE/LIME M3 CTPOS 3BEHbS UK
nasnblbl ryceHuUbl, a Takke AN KOHTPONS pe3ysbTaToB U3MepeHus Asu-
Hbl BCEN ryceHuUbl. Mepes N3MepeHneM MyceHWLYy pacTsSrMBaloT nog Aen-
crBueM ycunmns B 10 kH ans ryceHuy, Tpaktopos knacca 50 kH 1 Bbilwe,
5 kH ans ryceHuuy TpakTtopoB knacca 30 kH. Pactarusaiowiee ycunue
JO/MKHO 6blTb OAMHAKOBLIM B Hayasie U B KOHLE MCMbITaHWM, YTOBbl 13-
6exaTb NorpeLHoOCTeN BCIeaCcTBUE pa3nnyHon aedopMaumny aeTanei.

1.4. OueHka 6e30MacHOCTN KOHCTPYKLUN
CEe/IbCKOXO03ANCTBEHHbIX MalUUH

Mp1 MCMbITAHUSAX TPAKTOPOB (CEbX03MallivH) 0653aTeNbHOMN AB-
NAETCH OLIEHKA X KOHCTPYKLMM C TOUKM 3peHUs obecrieveHns Tpebyembix
yCcnoBsuii Tpyaa, 6e30macHOCTU paboThbl TPAKTOPUCTa U OBCTYXUBAIOLLIMX
TPAKTOPHbLIN arperat pabounx, a TakKe OTPULIATENbHOMO BUSIHWS TPaK-
TOPHOro arperata Ha oKpyXalolLyto cpeay. Takas oLeHKa UMeeT 6osblioe
3HaueHKe: Ha ee OCHOBE MPUHMMAIOTCA Mepbl N0 06ECreUEHMIO BbICOKO
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Npoun3BOAUTENBHOCTU, Be3onacHOCTM paboTbl Ha arperarte, COXpaHEHUIO
3[10pOBbSI NOAEN U OXpaHe OKpYXKatoLLein cpeapbl.

HecoBepLUeHCTBO OpraHoOB ynpaBfieHns N KabuHbl TpakTopa no-
BbILLAET YTOMISIEMOCTb TPAKTOPUCTA M CHUXXAET NPOU3BOAUTENBHOCTb €ro
Tpyaa. ViccnenosaHusa nokasanu, HanpuMep, 4To npu paboTe Ha TpakTope
C yCMMEM Ha pbldarax ynpasneHust oo 60 H (6 Krc) TpakTopucT He oLy-
LaeT 60nbLION (PUNYECKON YTOMMSEMOCTU, TOrAa KakK Mpu YCUIMM Ha
pbidarax 140 H (14 krc) K KOHUY CMeHbl Y TpaKTopuCTa HabntogaeTcs ne-
peyToMieHMe M ynagok cun. lnoxass 0630pHOCTb, HeyaobHast paboyas
no3a TPaKTOPUCTa, HECOBEPLLEHCTBO MOABECKU W CuAeHbsl, HeaoCTaTou-
HOe OCBeLleHune, WyM, Bubpauun, neperpes NpPUBOAAT K CHMKEHWUIO pabo-
TOCMOCOBHOCTN TPAKTOPUCTA, BbI3bIBAKOT NPOdeccuoHanbHble 3abonesa-
HUS.

OCHOBHbIM CTaHAAPTOM, YCTaHaB/MBAIOWMM METOAbl onpeaene-
HUS1 U OLEHKW NapaMeTpoB TpyAaa, obecneyeHust TpeboBaHuii 6e30nacHo-
CTU N BAMSHUS MALUMHHO-TPAKTOPHOrO arperata Ha OKpYXatoLlyto cpeay,
anaercs FTOCT 12.2.002-81 «TexHMKAa CEbCKOXO3ANCTBEHHas. MeToabl
oueHkn 6esonacHocTu». Kpome 3TOro CraHgapTa, OpraHusauuu unm nu-
ua, nposoaswmne oueHKy 6e30MacHOCTM KOHCTPYKLUMM MalUWHbI, AOSHKHbI
pYKOBOACTBOBATbCS PSAOM ApYrMx CTaHAApTOB, Ha KOTOpble caenaHbl
ccoinkn B TOCT 12.2.002-81. YacTb TakuMx CTaHOapTOB YCTaHaBMBaeT
MeToAbl U TEXHUYECKNE CPeaCTBa OLEHKM OTAENbHbIX NMapaMeTpoB 6e3onac-
Hoctu. K HuM otHocsTes FTOCT 23734-79, TOCT 20062-81, NOCT 16527-80,
NMOCT 12.4.095-80, TIOCT 12.1.005-76, TOCT 12.1.014-79,
MOCT 12.1.016-79.

Mpu NpoBeAeHUN UCTLITaHWUI MONb30BaHUE CTaHAapTaMu U Bbl-
MOJSIHEHNE UX TPeboBaHUI ABNAKOTCA CTPOro 06s3aTeNbHbIMU.

Jlnua, BbinonHsiowme 3Ty paboTty, AomKHLI cobnogaTh npasuna
6e3onacHocTn, ycraHoBneHHble TOCT 12.3.002-75, aomkHbl npeasapu-
TENbHO MPONTU OOYyJYeHME U WHCTPYKTaX B MOPSIAKE, YCTaHOBMNEHHOM
FOCT 12.0.004-79.

MeTtogbl  onpepeneHnss  6€30MacHOCTW,  WU3MIOXKEHHbIE B
FOCT 12.2.002-81, pacnpoCTpaHsOTCS HE TOMIbKO Ha TPaKTopbl, HO U Ha
CENbCKOXO3AWCTBEHHbIE CaMOXOAHbLIE, HABECHbIE, MPULIEMHBLIE U PYYHbIE
MaLUWHbI, YTO MO3BOJISIET CPaBHMBATbL MX NO CTeneHn 6e3onacHoCTU. ITOT
CTaH[ApT PACrpOCTPaHSETCA Ha BCE BUbl UCMbLITAHUN — NpeaBapuTeNb-
Hble, NPUEMOYHbLIE U Nepuoanyveckme, YTo obecneunBaeT eanHCTBO METO-
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[IOB UCMbITaHUI Npy pa3paboTKe KOHCTPYyKLMM, OTpaboTke ee B nepvosa
UCMBITAHWIA M NpU 3KCMUTyaTaumMu TPaKTOPOB MOC/E Hayana CepuiHoro
NpoM3BOACTBa. ITO NO3BOJSAET TakXKe CPaBHWBATb NOKA3aTENM, NOyYEH-
Hble B pa3/inyHble nepvoabl paboTbl HaA KOHCTPYKUMEN TpakTopa, B pas-
JIMYHBIX YCNOBMSAX 3KCMyaTaUumMn U Pas/INYHBIMU UCTLITAaTENBCKUMU Opra-
HM3aLMAMU, YTO UMEET 3HAYEHME [N COBEPLUEHCTBOBAHMSI KOHCTPYKLIUM
W OnpefeneHWss HanpaBneHUn AanbHELLEro pasBUTUSI TPAKTOPOCTpoe-
HUS.

Mpy NepBoHaYasbHOM TEXHUYECKON 3KCNEPTU3E ONpPeaensioT Ha-
NYME 3aLUTHBIX YCTPOWUCTB ABMXKYLLMXCA U HarpeTbiX Bbile 70 °C y310B
1 aetanei, 6e3onacHOCTb 06CY>XMBaHMS, YX0Aa 3@ TPAaKTOPOM U €ro aKc-
nayataunu, yao6CTBO MOJSb30BaHMS pbldaraMy  YrpaBfieHUsl, Hanuume
cpeacTs obecrieveHust ycnoBwii Tpyda, 0630pHOCTb C pabouyero Mecra
arperaToB, Y3/10B M NpUBOPOB MOCTOSIHHOrO KOHTPONs W yao6CTBO Ha-
6/1100€eHMs 32 HUMKM, oBecnevyeHHOCTb NpubopamMn ans paboTbl B HOUHOE
BpeMsl, 06ecrneyeHHOCTb MNoXapobe30MacHOCTH, 3NeKTpo6e30nacHoCTH,
BO3MOXHOCTb (DMKCMPOBAHMSI HABECHBIX MallMH B TPaHCMOPTHOM MOJIo-
XXEHWUW, Hanuuue YCTPOWCTB ANS MOrpysKM M pasrpysku TpakTopa npu
NepeBo3Ke MO KENEe3HbIM 10poraM M aBTOTPAHCNOPTOM U yAO6CTBO WX
PacrnosioXKeHUs], @ TaKXKe Hanmumne MecT A/l YCTaHOBKU JIOMKPATOB, ya06-
CTBO W 6€30MacHOCTb paboTbl C HAMK MpY MOAbEME U NEPEMELLEHUN Ma-
LIWHBI.

Tak, kabuHbl TPAKTOPOB [O/HKHbI UMETH HE MEHee TPexX aBapuii-
HbIX BbIXOJOB Ha Pas/IMYHbIX CTOPOHAX, ABEPU WM OKHA KabuHbl OAOSKHbI
OTKPbIBaTbCs U3HYTPH, B KabUHE AOMKHO HAaXOAUTLCS CPEACTBO, KOTOPbLIM
MOXXHO pa3buTb OKHO. BOKOBbIE OKHa KabWHbI AOMKHbLI UMETH YCTPOWCTBA,
(bvkcupylowme Ux B OTKPbITOM NONOXeHWW. [lepedHne U 3agHue cTekna
KabWHbl [10/KHbI 6bITb 060PYAOBaHbI CTEKIOOHYUCTUTENIEM M COMHLIE3a-
WMTHBIMW YCTPOMUCTBaMWU. TPaKTOp AO/DKEH WMETb 3BYKOBOW CMrHam C
YPOBHEM 3ByKa, Ha 8 ABA NpeBbILAOWMM YPOBEHb BHELLHErO LiyMa
TpakTopa. [Jo/mkHO 6biTb YCTPOWUCTBO AJ11 NOACOEANHEHUS NPOBOAKU CUC-
TEMbl CUrHA/IN3aLMK arperaTMpyeMoii MallnHbI.

MpM nepBOHAYaNbHOM TEXHWUYECKOM 3KCMEepTM3e NpoU3BOAAT
TaKXXe U3MepeHUsi, HeobXxoauMble NS ONpeaesieHns pasMepoB orpaxae-
HWS OMACHBIX MECT, U3MEPEHMSI Harpy3k1 Ha yrpaBiseMble Koneca, CBO-
60IHOr0 X04a PY/NEBOro Koseca, CUsbl, YAEPXKMBAIOLLEN NPUBSA3HbIE peEM-
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HW, pasMepoB paboyero Mecra onepaTopa, CUn COMPOTUBEHUS nepeme-
LLEHWIO pblyaroB yrnpaBieHusl.

Harpy3ka Ha ynpaBnsiemMble Koneca B COOTBETCTBMM C
FOCT 12.2.019-76 pgomkHa 6bITb He MeHee 0,2 3KCnyaTaLMOHHOMO Beca
TPaKTopa, WMUpMHA NOAHOXKN — He MeHee 150 MM, rnybuHa — He MeHee
100 MM, paccTosiHMe OT Hapy>HOW KPOMKM A0 CTEHKU MOAHOXKM — He
MeHee 150 MM, MHTepBan Mexay nogHoxkamu — 250-300 MM, BbicoTa
PACMoJIOXEHNS NePBO NoaHOXKKM — He 6onee 400 MM. CBO6OAHbIN XOA
pyneBoro koneca — He 6onee 25°. BOMbWMHCTBO yKa3aHHbIX OCMOTPOB,
onpo6oBaHUA U U3MEPEHUI He TPEBYIOT C/IOXKHbIX YCTPOWCTB M BbIMOJSI-
HSIOTCA BU3yanbHO MpW MOMOLWM CKNAAHbIX METPOB, PYNeToK, uudep-
6naTHbIX AMHaMOMeTpoB. HekoTopble M3MepeHusl, Takue Kak onpeaene-
Hue cBoboAHOro xo4a pyneBoro Koneca U yCunus Ha pblyarax ynpasne-
HUWsI, TPeBYIOT creumanbHbIX NPUCNOCco6eHNI.

OQHUM M3 MepBbIX UCTbITaHWIA TpaKTopa Mocie 3TOro SBMSETCS
onpeaeneHue ero CTaTMyeckon YCTOMUYMBOCTU. Yr/ibl MONepeYHon cratu-
YecKoM YCTOMUMBOCTM ANs TPaKTOPOB TSAroBOro kracca Bbiwe 6 kH
(KpoMe XNI0MOKOBOAYECKUX) AO/MKHbI 6bITb HE MeHee 35°, a Ang knacca
6 kH OHM yKasblBalOTCs B HOPMATMBHO-TEXHWYECKOW AOKYMEHTaUMW Ha
TpaKTop.

Onpenenenne 3heKTUBHOCTU AEACTBUS TOPMO30B MPOBOAUTCS
NS TPaKTOPOB M TPaKTOPHbIX NMOe340B CleayowmM 0bpasom.

CHayana onpegensetca addek-
TUBHOCTb pabounx TOPMO30B MpW TPaHC-
MOPTHON KOMMJEKTaUM TpakTopa. 3Tu
UCMbITaHUSI MPOBOAST Ha CYXOM, POBHOM
yyactke poporn ¢ achanbTMpOBaHHbIM
MOKpbITUEM. M3MepeHns AonycKakoTes npu
CKOpOCTK BeTpa He 6onee 3 M/c.

B MOMEHT npoxoga KOHTPOJSbHOM
BELUKM TPAKTOPUCT HAXWMAET Ha nefanb
(pblyar) ans 3KCTPEHHOro TOPMOXEHMS
[0 MOSIHOM OCTaHOBKWM noe3ga. Cuna co- AR ONpEAENEHIA CHb CONPOTHE-
NPOTUBNEHUS NEAANN NN PYYHOTO PbY3- jouuq nepanm HOXHOMO TopMo3a
ra TopMo3a Npyv TOPMOXEHUN HE AO/MKHA
npesblwate 300 H npu HoxHOM 1 200 H npu pyyHoM pblyare. [Ans ee
onpefeneHusl NPUMEHSIIOT TeH3onedans (puc. 1.11).

Puc. 1.11. TeH3oneganb
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Onpepenenve 3phekTUBHOCTA AENCTBUSI CTOSIHOYHbIX TOPMO30B
MPOBOAST Ha YYaCTKe CyXOM, yKkaTaHHOW MpyHTOBOW AOPOrK C NpPOAOsb-
HbIM YKIOHOM He MeHee 20° ans konecHblX TpakTtopos u 30° ansa ryce-
HWYHbIX. TMpy 3TOM fO/MKEH ObiTb BbiOpaH YY4aCTOK C XapaKTEpPUCTUKOM,
pernamMeHTUPOBaHHON CTaHAAPTOM: BMIAXKHOCTbIO Ha rnybuHe 5 u 10 cM
He 6onee 15%, TBepAoCTbiO HEe MeHee 3 MIa. CKOpOCTb BETpa U B 3TOM
cnyyae gomkHa 6biTb He 6onee 3 M/c.

O630pHOCTb C paboyero Mecra TpaKTOpUCTa ONpPeaenstoT Ha
POBHOM Mnrowaake pa3mepoM 16x30 M MeToaoM MaHopaMHoro doTorpa-
(vpoBaHMst UK YrioBbIX M3MepeHuid. Molwaaky pas3buBatoT Ha y4acTku
1x1 M. WuvpuHa noboro M3 HenpocMaTpyBaeMblX Y4aCTKOB Bnepeau
TpakTopa Ao/mkHa 6biTb He 6onee 700 MM. PaccTosHue mexay nobbiMm
HernpocMaTpyBaeMbIMU yyacTkamu, 0bpasyeMbiMK 3f1eMEHTAMU KOHCTPYK-
LUMKU KabuHbl WMpUHON 6onee 80 MM, AOMKHbI 6biTb He Gonee 2200 MM.
[JonyckaeTca He 6onee ABYX HenpocMaTpvBaeMblX Y4acTKOB criepeaun u
He 6onee wectn cnepean u ¢ 0benx 6OKOBLIX CTOPOH BMECTe.

M3MepeHne cunbl CONPOTUMBEHUS PYNeBOro Koneca Npovu3BOAsT
npu ABWMXKEHWUM TpakTopa no Aopore unv naowazke ¢ TBepabiM MOKpbITU-
eM (acdanbT, acdhanbTobeToH) N0 KPUBOMMHENHON TpaekTopun. [ns aTo-
ro pynesoe Koneco obopyaytoT CpeACTBOM 3aMepa UAu 3aMepsitoT AMHa-
MOMETpUYECKUM  KonecoM.  CKOpoCTb
OBWXeHUS pgomkHa 6bitb 3+0,5 kM/u.
M3mepeHns npoussoaat 6e3 opyaus U C
opyaveMm, co3fatolmM Havbonbllyio Ha-
rpy3Ky Ha ynpasnsieMble Koneca.

M3mepeHne cunbl conpoTuBene-
HWS pblYaroB MOBOpPOTa MPOU3BOAST Mpwu
[BWXEHWUM TpaKTopa Mo CTepHe 3epHOBbIX
KONOCOBbLIX KyNbTyp. M3MepeHuns npowus-
BOAAT TPU pasa, u cpefHee apudmeTnye-
CKOe 3HayeHWe Cusbl SIBNSIeTCS OLeHoY-
HbIM rokasaTenieM. OHO He A0MKHO npe-
BbiwaTb 50 H.

Puc. 1.12. Onpepenexne ycunus MN3MepsloT Takxe Cuibl Conpo-
Ha pblyare NepexksitoueHnst Nepe-  TYBfeHUS MNepeMeLLEeHNIO APYruX pblya-
AaH TpK NOMOLLN TEHSOPYKOATKN g ynipaBneHus (puc. 1.12). 1o aenaer-
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CA Ha MecTe, 6e3 ABVMKEHUS TPaKTopa, HO Mpu paboTalollleM ABuraTene
rnocne Nporpesa BCEX CUCTEM TpaKTopa A0 pabounx TemnepaTyp.
OnpepeneHne OLEHOYHOro NoKasaTens BedyT TakkKe Mo TPeMm

n3mepeHnsaM. Cunbl CONMPOTUBEHNS HA pblyarax AOMKHbI 6bITh HE 6onee:
MydThl cuennenns — 120 H npu HoxHoM 1 60 H npu py4HOM BO3geicT-
BUK; KOopobku nepefad — 60 H npu nepekntoyeHnn Ha xoay v 200 H npu
nepexsItoYeHN C OCTaHOBKOM TPaKTOpa; YrpaB/ieHns nogayvei Tonamea —
30 H; perynsitopa 4actoTbl BpaweHuns — 60 H; pacnpegenutens ruapo-
cucteMbl — 60 H. Ha BCex OCTanbHbIX pblyarax, a Takke npu TeXHUYECKOM
06Cny>XMBaHUN yCMnng He A0MkHbI nNpesblwaTs 200 H.

[ns “3MepeHns YpoBHEN LUyMa UCMONb3yeTcs crieumanbHas Lwy-
MOu3MepuUTenbHas annapaTtypa, KoTopas A0/mkHa cooTBeTcTBoBaTb MOCT
17187-81 n T'OCT 17168-82. Mpu u3MepeHun wWyMa He AO0/MKHO ObITb
[JOMOMHUTENbHBIX UCTOYHWKOB LYMa PSAOM C UCTILITYEMbIM TPaKTOPOM.
Mecto ans nposefaeHust paboT AOMKHO ObITb POBHBIM U OTKPLITHIM. Mcnbi-
TYEMbI TPAKTOpP NpW U3MEPEHUSX AOSHKEH HaxoaUTbCsl He 6naumxe 25 M oT
LLYMOOTPaXatLLunMx 06bEeKTOB, TakUX KaK 3[4aHus, Apyrue MalluuHbl, nec-
Hble nocagaku 1 T.n. (M3MepuTensb Wyma u Bubpaumin ULLIB-1 KOHCTpyKUMK
3aBogaa «Bubponpnbop»).

Kpome wyma u Bubpaumm Ha paboTocnocobHOCTb TpakTopucTa
BNMSET MWUKPOKIMMAT B KabuHe. OH M3MeHSeTCs B 3aBUCUMMOCTWU OT
M3MEHEHWIN TeMNepaTypbl, BNAaXXHOCTU Hapy>XHOrO BO34yxa, a Takxe oT
TENNOBOr0 BO3AEWCTBUS ABUraTensi, rMAPOCUCTEMbI, ABMXKEHMSI Tpak-
Topa u T.A.

HopManbHbiMU ycrnoBusMu Ans paboTbl CYUTAIOTCS Takue, npu
KOTOpbIX TEMMEpaTypa Bo3ayXa B kKabuHe B TEMMbIM Nepuog He npesbilla-
et bonee ueM Ha 2-3° C TemMnepaTypy HapyXXHOro BO34yXa, HO HE Huxe
14°C 1 He Bbiwe 28° C Npy OTHOCUTENBHOW BIaXXHOCTV Bo3ayxa 40-60%
1 He Bbile 26° C Npyu OTHOCMTENBLHON BNaXHoOCTU Bo3ayxa 60—-80%. [ns
palioHOB C XapKUM KIMMaToM TeMnepaTypa Bo3ayxa B KabuHe He Ao/mKHa
npesbiwaTs 31° C.

KoHcTpykuus kabuHbl gomkHa obecneunBaTh NOAAEPXKAHUE HOP-
MaJSIbHOr0 MWKpOKIUMMaTa BO Bpemsi paboTbl Npu NobbIX NOroAHbIX YCio-
BusIX. MO3TOMY MpyM MUCMbITAaHUAX MPOBOASAT M3MEpPeHUs TemnepaTypsbl,
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OTHOCMTENIbHOM BNaX>XHOCTU M CKOPOCTW ABWMXXEHWUS BO3dyXa B KabuHe, a
TaKXXe TeMrepaTypbl BHYTPEHHUX NOBEPXHOCTEN KabWHbI, KOTOpas AOSIXK-
Ha 6bITb (KpOMe MOBEPXHOCTEN CTekos) He Boiwe 35° C. U3MepeHust npo-
M3BOAST Npu paboTe TpakTopa C 3arpy3koi apuratens Ha 70+15% Homu-
Ha/IbHOM MOLLYHOCTW B CaMblIli XapKWiA UM CaMbliA XONOAHBINA A€Hb JIETOM
WK 3UMON B 3aBUCUMOCTY OT UCTMOSIb30BaHMS TpaKTopa.

CopepykaHue Mbinm B paboyeid 30He TPaKTOpUCTa ONpeaensieTcs
npu paboTe TpakTopa Ha BbIMOSIHEHWUM OMepaumniA, Npy1 KOTOPbIX Mosy4Ya-
eTcsa Hambonbluas 3anblIeHHOCTb OKpYXKatoLlero arperat Bo3ayxa (06bly-
HO 3TO KynbTMBaUMS UK CeB). 3amepbl NPOU3BOAST B 30HE [bIXaHus
TpakTopucta. Ecnm TpakTop 06opyaoBaH KabwHOM, UMeloWen cpeacTsa
HOpManu3aumMnm MMKPOKIUMATa, TO KabuHa fomkHA BbITb NpU U3MepeHUsIX
3aKpblTa, @ BCe CpeacTBa HopManusauum — pabotaowmmn. Knumatuue-
CKWe Kamepbl MO3BONSIOT CO34aBaTb YC/0BUS 3anblIeHHOCTM BO34yXa M
TaKXe MOryT MCNONb30BaTbCA NS NPOBEAEHMS Takux 3aMepoB. 3a pe-
3ynbTaTbl U3MEPEHUIt 6epyT cpeaHee apudMeTNYECcKoe 3HaYeHue, onpe-
JeneHHoe U3 nsTu 3amMepoB.

BennunHa [onycTMol KOHLEHTPaUMM Mbifiv B KabuHe 3aBUCUT
OT cofepkaHus B Heli SiO, Npyu OTCYTCTBUM TOKCMYHBIX BellecTB. OHa He
[OMKHa npeBbilwaTb 10 Mr/M® 6e3 Hanmums SiO, u 1 Mr/m® npu cogepxa-
HuM 70% SiO,. KOHLEHTpaums OKUCKM yrinepofa He A0/DKHa MpeBblllaTh
20 mr/™M’. Ina oT6opa u aHanu3a Npob BO3Ayxa NPUMEHSIIOT crieLmanb-
Hble Np1MbopbI.

B uensax BbISCHEHUS BO3MOXHOCTM WCMOMb30BaHUS TpakTopa B
HOYHOE BpeMsi B HEOCBELLEHHbIX MECTax MpOU3BOASAT onpeaesieHne ocse-
LLEHHOCTU UCKYCCTBEHHbIMU MCTOYHWKaMK, KOTOpbiMM 0b6opyaoBaH Tpak-
Top. OnpepensieTcs OCBELLEHHOCTb NPMBOPOB ynpaBieHus BHYTpU Kabu-
Hbl, pabounx OpraHOB MalLlWH, KOTOPbIE UCMOMb3YIOTCS B HOYHOE BpeMs,
Y4acTKOB Mosisl Briepeay no BCel WMPUHe 3axBaTa MalMHbI B TPEX TOY-
Kax (nocpeavHe, cnesa u cnpaea Ha paccTosiHusx 5; 10 n 20 M), a Takxe
MECT 3arpy3ku npu paboTte C Norpy304HbIMKA YCTPOMCTBAMU, MECT BbIrpy3-
Ku npu pabote ¢ camocBasibHbIMW TPAHCNOPTHLIMK CPeACTBaMU, EMKOCTSi-
MU 1 T.4. Onpenensercs Takxke OCBELLEHHOCTb MECT CMasKu U perynu-
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POBKM, €CAM 3TW Onepaumn NpeaycMOTPEHbl B TeYeHUe oaHON pabouelt
CMEHbI.

TpakTopbl criepean AomMKHbI BbITb 060pYAOBaHbI HE MeHee YeM
AByMs dapamu, uncno dap c3aau TpakTopa AoMKHO obecneunsaTb YAO0B-
NETBOPUTENbHYIO OCBELLEHHOCTb arperaTMpyeMblX C TPaKTOpPOM MallUMH B
Ho4Hoe Bpems. [Ina paboTbl Ha TpaHCNopTe 06g3aTeNbHO Hann4yne caam
rabapuTHbIX orHel. Ha TpakTope Ao/mkHa 6biTb NpeaycMOTpeHa BO3MOX-
HOCTb MOAK/IOYEHUS] MEPEHOCHOW NaMMbl MOLHOCTbIO He MeHee 20 BT.
OcBeLLeHHOCTb NynbTa YnpasnieHns AoMmkKHa 6biTb He MeHee 5 fK (JTH0KC).

YuacTok Brnepeay TpakTopa AO/HKEH UMETb YPOBEHb OCBELLEHHO-
ctv oT 5 o 20 K, MecTo BbIrpy3kn — He MeHee 15 nk, paboumne opraHbl
MallUMH — He MeHee 5-20 nk.

KpoMe nepeyncrieHHbIX UCMbITaHuii Anst oLeHKM 6e3omacHocTH
onpefenstoTcsl 3alUTHbIe CBOWCTBA KabuH WM KapkacoB, Mpeaoxpa-
HSIOLWMX TPaKTOpUCTa OT TPaBM MpU OMpPOKMAbIBAHUWM TpakTopa. JTa pa-
60Ta foMKHA BLINOMHATLCS, KaK MpaBunio, Npu npeasapuTesibHbIX UCMbl-
TaHUSAX TPaKTopa OpraHu3auMsMn UM NpeanpuaTusMmn, paspabatbisaio-
LUMMU UM U3rOTaBINBAOWMMU KabWHBI.

[ns ucnblTaHWiA MO ONpeAeneHunio 3alMTHLIX CBOWCTB KabuH 1
KapKacoB [AO/MKHbl MMETbCS CrieumasnbHble YCTPOICTBa, MO3BOAsOLME
HaHOCWTb yAapbl NO KabuHe rpy3oM Maccon 2000420 Kr ¢ BbicOTbl H, yc-
TAHOBMEHHOW ANS KaXKAoro Kiacca TpaKTopa, HarpyxaTtb KabuHy cBepxy
6ankol ¢ ycunmeM, BaBoe 60/bLUMM 3KCMTyaTaUMOHHON Macchl TPaKTopa,
M YCTPOWCTBa ANl Harpy3oK KabuHbl c3aam, cnepeaun U cboky.
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2. UCMbITAHUSA CEIbCKOXO3ANCTBEHHbIX MALLUVH
HA HAAEXXHOCTb

Hayka 0 HageXHOCTM MaluMH paccMaTpuBaET LEbIM psg camo-
CToATENbHLIX BOMPOCOB. CioAa OTHOCATCS: Teopusi OU3NKO-XMMUYECKOro
cTapeHust (hyHKLMOHaNbHbIN U3HOC, MNacTUYECKOE YCTaNOCTHOE paspy-
LeHWe, apyrve Buabl pa3pyLUeHnii), cTaTUcTUYecKas TEopUsl HaAEXHOCTH
(MeToab! OLEeHKN 1 pacyeTa HaaexXHoCTH, cbop 1 0bpaboTtka nHGopMaLmm
06 OTKaszax, TeopWUs HAAEXHOCTU CUCTEM, METOAbI UCTIbITaHUIA U Moaenw-
pOBaHUs), METOAbl KOHCTPYMPOBaHUS HAAEXHbIX MalUMH, MeToAabl obec-
neyeH1s HaJeXHOCTU B NPou3BOACTBE (OLEHKa MaTepuanos, 3aroTOBOK,
TEXHOMOMMYECKMX MPOLIECCOB, KYNbTypbl M 3KOHOMWKM MpPOM3BOACTBA),
Teopus aKCnyaTauum 1 peMoHTa (MeToabl obecrneveHnss COXpaHHOCTU U
noaaep>KaHns HageXHOCTU MalumnH). Hayka O HaAeXHOCTM MallvH uMeet
HernocpeaCTBEHHYIO CBS3b CO BCEMU 3TanaMun UX CO3AaHWs: NpoeKTUpoBa-
HMeM, pa3paboTKOW, N3roTOB/IEHNEM (NPOM3BOACTBOM) M SKCMNyaTaUmen.

HazexHocTb — CBOMCTBO 06bEeKTa COXPaHSTb BO BPEMEHU B yCTa-
HOBMEHHbIX MNpeaenax 3HauyeHusl BCEX MapaMeTPOB, XapaKTepusyHoLwmXx
CNOCOBHOCTb BbIMOMHATE Tpebyemble (yHKUMM B 3aJaHHbIX pexumax u
YCNOBUAX NMPUMEHEHUS], TEXHUYECKOrO 06CyXXMBaHWSl, PEMOHTOB, XpaHe-
HWUS 1 TPAHCMOPTUPOBAHUS.

BeposaTHOCTb SIBNSIETCH OCHOBHLIM 3/1EMEHTOM OMpeaeneHus no-
HATUS HAAEXHOCTU, Ero KONMYECTBEHHOW XapaKTEPUCTUKON U MOXET Bbl-
pakaTbCa B BUAE APOBU UM B NpoLEHTax OT obLei NpoaomHKUTENbHOCTH
paboTbl MalMHBbI.

YcnewHoe BbINOSIHEHNE MALLMHOW 3aAaHHbIX (PYHKUMIA — 31EMEHT
onpefeneHns ee HaaeXHoOCTH, TPebyoWwmMii onpeaeneHHbIX KpuUTepueB.
Hanpumep, B TpakTope, BbIMOSHSOWEM CE/TIbCKOXO3SMCTBEHHbIE paboThl,
npousoLlen otkas (NosoMKa) curHanbHbIX NpubopoB paboTel ABuraTens.
TpaKTOp MOXET BbLIMOSHATL TEXHONOrMYECKMI NPOLIECC, OAHAKO MOHATUE
«yCreLHoe BbIMOSIHEHME>» 3aAaHHbIX (DYHKLMIA B 3TOM Cliydyae He npuMme-
HWMO, Tak Kak pabota 6e3 npubopos, KOHTpoNMpYoLWMX paboTy AsuraTte-
NS, MOXET MpUBECTU K aBapun TpakTopa.

Hanbonee BaxxHbIM 3/1IEMEHTOM OnpeAeneHns HaaeXHOCTU SBNs-
eTca BpeMs. be3 3HaHMS BPEMEHW YCTOMUMBOIO BbIMOSIHEHMSI MaLLMHOW
CBOMX (DYHKLMI MM BPEMEHM ee MPOCTOEB M3-3a HEUCNPABHOCTEN He-
BO3MOXHO OLIEHUTb BEPOSITHOCTb BbIMNOSIHEHUS ONpefeNieHHOro npoLecca.
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Ycnosus, B KOTOpbIX B6yAeT paboTaTb MallMHA, TaKXe SBSATCA
3/IEMEHTOM MOHSATUS HaAEXHOCTH.

HaaeXHOCTb CeNbCKOXO3ANCTBEHHLIX MallMH (TPaKTOpoB) eCTb
WHTErpanbHoe CBOMCTBO KadyecTBa, obecrneuynBatoliee CrocobHOCTh Bbl-
NOJIHATb TEXHONIOMMUYECKMI NMPOLIECC, COXPaHSAS SKCMN/yaTalMOHHbIE MoKa-
3aTe/M B 3a/laHHbIX Npeaenax B TeYeHWe 3aZlaHHOro NPOMEXYTKa BpeMe-
HU WM TpebyemMoi HapaboTku. [MepcrnekTuBbl PasBUTUS KOHCTPYKLIMIA
CE/TbCKOXO3AMCTBEHHBIX MalUMH OaloT OCHOBaHWE YTBEpXaaTb, UTO MX
HAAEXHOCTb M [10/FOBEYHOCTb 6yayT U Brpedb OCTaBaTbC OCHOBHBLIMU
NoKasaTeNsM1 UX KayecTBa.

2.1. OueHouYHbIEe NOKa3aTes I HAAEXXHOCTU NPU UCTIbITAaHUAX

KonuuyectBeHHast XapaKTepUCTMKA OAHOMO WM HECKOMbKMUX
CBOWCTB, COCTaBMAOLMX HAAEXKHOCTb CENbCKOXO3ANCTBEHHON MaLLHBbI
(TpakTopa), ecTb NokasaTeslb €€ HaAEeXXHOCTH.

FOCT 27.002-89 onpepensieT HageXHOCTb KakK KOMMIEKCHOe
CBOWCTBO, KOTOpPOE B 3aBUCMMOCTM OT HasHauyeHusi 06bekTa U YCIoBUi
€ro 3KCrnyaTalmMnm MOXET BKtoYaTb 6€30TKa3HOCTb, AO/ITOBEYHOCTb, pe-
MOHTOMPUIOAHOCTb U COXPAHSIEMOCTb B OTAENbHOCTM WN B OMpeaesieH-
HOM COYETaHMWN 3TUX CBOWCTB KakK ANs 06beKTa B LIESIOM, Tak U Ans ero
YyacTteil. PaccMOTpuM 6onee NoPpO6HO HEKOTOPLIE MOHATUSI HAAEXHOCTM
NMPUMEHUTENBHO K MPAKTUKE UCMbITAHUIA CENbCKOXO3AMCTBEHHON TEXHUKM.

be30TKa3HOCTb — CBOWCTBO CEIbCKOXO3SNCTBEHHOW TEXHUKU
(obbekTa) HenpepbIBHO COXPaHSATb paboTOCNOCOBHOCTL B TEUEHUE HEKO-
TOPOro BPEMEHW MSIM HEKOTOPOW HapaboTku. B obLiein Teopun HaaexHo-
CTW MalUMH PaccMaTpUBAETCA BOMPOC O BO3MOXHOWM OLIEHKE HAAEXHOCTU
no HapaboTke eanHMYHOro obpasla A0 MepBOro 0Tkasa WM NPOACIKMU-
TeNnbHOCTU 6e30Tka3HoW paboThl. Mpy 3TOM npeanonaraeTcs UCNosb30-
BaTb YMC/IOBOE 3HAYeHWe HapaboTKyM A0 NMepPBOro OTKasa B KayecTBe OC-
HOBHOMO MOKa3aTensi HaAeXHOCTN U3AENNS B MALLMHOCTPOEHUN.

JlonroBeyHoCTb — CBOWCTBO MalliMHbl (06beKTa) coxpaHsaTb pabo-
TOCMOCOBHOCTb A0 HACTyMN/eHUs NPeAEnbHOro COCTOSIHUSI MpU YCTaHOB-
NIEHHON [NS [QHHON MOAENN CUCTEME TEXHUYECKOro O6C/TY)XXMBAHUS U
PEMOHTOB. [1NA CENbCKOXO3SIMCTBEHHBIX MALUMH M TPAKTOPOB A0/roBeY-
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HOCTb pernaMeHTUpyeTcs B 4acax paboTbl (MOTOYacax) moarperaTHo U
Ans 06beKTa B LIESIOM.

PeMoHTONPMUrogHOCTh — NpUCocobneHHoCcTb 06bekTa K npeay-
NPEXAEHNIO U 0BHAPYXKEHWUIO NMPUYMH OTKA30B M YCTPAHEHUIO UX Mocnea-
CTBMIA C MOMOLLbIO PEMOHTOB M TEXHWYECKOro O6CNYXMBaHWS, Npedy-
CMaTpMBAET BOCCTAHOBJ/IEHWE YTPAUYEHHON paboToCnoco6HOCTU.

CoxpaHseMOCTb — CBOUCTBO 06beKTa HENPEPbLIBHO COXPaHSATh UC-
npaBHoOe M paboTOCNOCOBHOE COCTOSIHWE B TEUYEHWE, M MOCNE XPaHEHUS U1
(Mnn) TpaHCNOPTUPOBKU. B CeNbCKOXO3AMCTBEHHOM MPOW3BOACTBE CESlb-
XO3MaLUMHbI UCMOb3YIOTCA CE30HHO, MPU 3TOM B YCNOBUSIX 6€3aHrapHoro
XPaHEHUS! OHU MOABEPraloTCs BO3AENCTBUIO aTMOChEPHBIX YCroBuiA. [e-
(bekTbl M HEMCnpaBHOCTM, BO3HMKAIOLIME BO BPEMEHHOM MEPUOAE «CO-
XPAHAEMOCTb» CEJIbX03MALLMHbI, NMPUHATO OTHOCUTL K HapaboTke U onpe-
JENsATb B/IUSIHUEM YCIOBWI 3KCMyaTauuu. ITO Bbi3BaHO OTCYTCTBMEM
[OCTaTO4YHO AOCTOBEPHON METOANKMN OLIEHKM COXPAHSIEMOCTY TPaKTOPOB U
CE/TbCKOX03AUCTBEHHbIX MaLLIVH.

lpegenbHoe cocTosiHue — COCTOSIHWE 0BbEKTa, NPU KOTOPOM €ro
JanbHelLWwas 3KCrnlyaTaums Ao/mMkHa 6biTh NpeKpalleHa U3-3a HeyCTpaHu-
MbIX HapyLLUeHWIA TpeboBaHWi 6e30NacHOCTU, BbIXOAa 3HAYEHMWIA 3alaHHbIX
NapaMETPOB 3a YCTAHOBJ/IEHHbIE MPEAEsbl, HEYCTPAHUMOrO CHUXXEHMS
3(EKTUBHOCTM 3KCMTyaTaUMn HUXE [OoMNyCTUMOW, HeobXxoaMMOCTM Mpo-
BEAEHWSI CPEIHEro MM KanuTaNbHOro peMoHTa. B npakTuke McrbiTaHuit
CE/TbCKOXO3AMCTBEHHbBIX MALUMH MOHATUE «MPeaeSibHOE COCTOSIHUE» WUC-
NoJb3yeTca A1 OnpefeneHns pecypca.

Otkaz — cobbiTWe, 3aK/ovalolleecs B HapylleHun paboTocrno-
CO6HOCTM 06beKTa. B 06LUMX MOHATUAX HAAEXKHOCTU UCTONb3YETCA TaKKe
TEPMUH «MOBPEXIEHME», T.€. HapyLUeHWe ucnpaBHOCTU 6e3 noTepu pa-
60TOCMNOCO6HOCTM. HakonieHne NoBpeXxaeHUin MOXKET NPUBECTU K MoTepe
paboToCnoco6HOCTN — OTKa3y. K nocneacTBMsM OTKasa OTHOCATCS siBe-
HUWS, MPOLIECChl U COBbITMSA, BO3HUKILME MOC/E OTKasa M B HEMOCpeacT-
BEHHOW MPUYMHHOMN CBA3U C HUM. HEKOTOpblE MOCEACTBUA OTKasa MoryT
CNY>KUTb OAHOBPEMEHHO U €ro NpUsHaKaMu.

CTaHAapT npeaycMaTpuBaeT HECKONbKO TEPMMHOB, XapaKTepu-
3YIOWMX TMOHATME «OTKas». [paKTUYECKoe 3HauyeHWe AN MCMbITaHWM
CE/TbCKOX03AMCTBEHHbIX MALLMH UMEIOT CIeayHoLLMe OnpeaeneHns:
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— HE3aBMCMMbI 1 33aBUCMMbIM OTKasbl, KOrga Mexziy OTKasamu
06bekToB (Y3/10B) OTCYTCTBYET WM CYLLECTBYET MPUYMHHO-CNEACTBEHHAN
CBAI3b;

— KOHCTPYKLMOHHbI/ OTKa3, BO3HWKAIOWMI B pe3ynbTaTte Heco-
BEPLLEHCTBA KOHCTPYKLIWK;

— MPOW3BOACTBEHHbIV OTKAa3, KOraa ero NpUUMHON SIBNSIETCA He-
COBEPLLEHCTBO M/IM HapyLUeHWe MpOoLEecca W3roTOB/IEHUS WM PEMOHTA
MallUMH Ha PEMOHTHOM MpeanpusTUu;

— 3KCMJTyaTaUMOHHbI OTKa3, BO3HWKAKOWMI B pesynbTaTe Hapy-
LUEHWS1 YCTAHOBJIEHHbIX NPaBW MU YCIIOBUIA 3KCMN/yaTaLuy MalLmnHbI.

B npakTuke UCMbITaHWii MOryT BCTPEYaTbCs FpaHUUHbIE SIB/IEHMS,
KOTOpble HE/b3sl OAHO3HAYHO OTHECTU K MOBPEXAEHWUSIM, HEUCTIPaBHO-
CTAM WM OTKasaM. EOMHblE 3TV MOHATUA AN CeNbCKOXO3SMCTBEHHOI
TEXHUKU MOryT 6bITb OnpeaeneHsl HOPMATUBHOM [OKYMEHTaUMeN, paspa-
60TaHHON WUCMbITATENAMM, U3rOTOBUTENAMM U NOTPEBUTENSAMM NPOAYKLIMM
CE/TbCKOX03AMCTBEHHOrO MalUMHOCTPOeHUs. OTKasbl, BbI3BaHHbIE Hapy-
LUIEHWEM YCTAHOBIEHHBIX MPaBWJ1 U HOPM 3KCM/yaTauum, Npu OLEHKE Ha-
JEXHOCTMN CEMbX03MALLMH HE YUMTbIBAIOTCS.

HopMaTMBHOWN AOKYMEHTaUMel NpeaycMOTpeH paf ob6LmMX MoHs-
TWIA: UCMPaBHOE, HEWUCTPABHOE COCTOSIHUS, HepPaboTOCNOCO6HOE COCTOs-
HWE, PEMOHTUPYEMbINA, HEPEMOHTUPYEMBIN O6BLEKTBI M ApP. YUMTbIBast UX
HE3HAUUTESNbHYIO YNOTPe6ISEMOCTb NPU ONpeaENeHUn HAAEXHOCTM Cenb-
CKOXO3SIMCTBEHHbIX MallWH, MOAPOBHbLIE OMUCAHWUA 3TUX TEPMUHOB Mbl
NpMBOAMTL He 6yEM, @ PacCMOTPUM HEKOTOpPbIE MOHATUS MokasaTtesen
HaAEXHOCTU. [oKasaTenm HaeXHOCTU AENSTCA Ha eAWHUYHbIE U KOM-
MNEKCHbIE.

K eOMHMYHBIM NoKas3aTensiM OTHOCATCA: BEPOSTHOCTb He30TKas-
HOW paboTbl MalUMHbI; MHTEHCMBHOCTb OTKAa30B; CPedHss HapaboTka Ha
0TKa3; raMMa-NpoLIEHTHbIN pecypc.

OCHOBHbIM KOMIJIEKCHLIM MOKAa3aTeNleM HaAEXHOCTU SBNSETCS
KO3(pULMEHT rOTOBHOCTM. K KOMM/EKCHBIM MOKa3aTeNsM HafeXHOCTU
OTHOCAITCA TaKXe CpedHWe W yherbHble MoKasaTenuM TPyAOeMKOCTU U
CTOMMOCTU TEXHUYECKOro 06C/Y)XMBaHWUSA U PEMOHTA.
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2.1.1. EAMHNYHbBIE NOKa3aTenM HaAEXHOCTUN U3nenus

BeposiTHoCTb 6e30TKasHol paboTbl P(t) — 3T0 BepoSITHOCTL TOrO,
YTO MpW onpeaeneHHbIX YCIIOBUSX 3KCNlyaTauum B 3aaHHOM MHTepBane
BPEMEHM WM B Npeaenax 3aAaHHoM HapaboTKM OTKa3 U3Lenusl He BO3-
HUKHET. BeposiTHOCTb 6€30TKa3HOl paboTbl BbIpaXXaeTcsl B AONSX eANHU-
Ubl UM B MPOLUEHTaX U U3MEHSIETCS OT eAMHULBI A0 HYSIS.

B CBSI3M CO CTOXaCTUYECKMM XapaKTepoM CBOWCTB MaTepuasnoB
N3Lenusi, HavanbHblX BbIXOAHLIX MAPAaMETPOB, XapaKTEPU3YIOWMX €ro
npeaenbHoe COCTOsIHWE, YCIOoBUIMA aKChyaTaumMn u ap., cpok T ciyxobl
n3penus 4o OTKasa TaKKe MMEET CTOXaCTMYEeCKMiA XapakTep u (hopMupo-
BaHME 3aKOHa pacripedenieHnsi BpeMeHun 6e30Tka3HoM paboTbl U3Lenust
(puc. 2.1) moxeT 6bITb NpeacTaBneHo cieaytowmnM obpasom.

Ecnv npeactaButh nvHusaMu X(t) TpaekTopuu cyvaliHoro npo-
uecca u3aMeHeHusl napameTtpa X (4acTtHoro mam o6obLeHHoro ans onpe-
[EeNeHHOro m3genus) ans n ugenuii, a X" cuitaTb ero AonycTUMbIM
3HAYeHMEM, TO MO KOSIMYECTBY M3AENNA, AOCTMIUMX 3HadeHus XIDK 3a
BpeMsi th MOXHO MOCTPOWTb KPUBYIO MAOTHOCTU BEPOSITHOCTU BpPEMEHU
6€e30TKa3HON paboThkl 3TOr0 U3AENMS.

KpvBas niOTHOCTM xapaKTepu3yeT 3aKOH pacrnpefeneHusl Bpe-
MEHW paboTbl U3genust 4o oTkasa.

3aKOH pacripefeneHuns BpeMeHn 6e30TKa3Hoi paboTbl U3zenus,
Bblpa)XKEHHbIN B AnddepeHumansHoi dhopMe B BUAE MAOTHOCTU BEPOSIT-
HocTW/(t) Wnn B MHTerpanbHoli dopme B BUAE (DYHKUMM pacnpeaeneHust
F(t), naeT nonHyro XapakTepUCTUKY HaEXHOCTU WU3AENUS: BEPOSTHOCTb
6e3oTkasHol pabotbl P(t), matemaTnyeckoe oxwuaaHue m(t) u aucnep-
amo D mnm cpepHee KBagpaTUYHOE OTKIOHEHME W APYTME YMCTIEHHbIE
XapaKTEPUCTUKK. 3HaHWe 3TOro 3akoHa ANsl OnpeaesnieHHoro Tuna musge-
NN NO3BONSIET OLEHWUTb HApaboTKy A0 OTKasa He KOHKPETHbIX U3AeNui,
NpOLEeALWMX UCMbITaHWsl, B pe3y/bTaTe Yero YCTaHOB/IEHO BPEMSI MX Ha-
paboToK A0 OTkasa, a NPOrHO3MpoBaTb MOBEAEHWE U3JeNnNs, NpuHaane-
)Kallero BCei reHepanbHOM MX COBOKYMHOCTM MpU OLEHKE BEPOSITHOCTU
BO3HWKHOBEHWSI OTKa30B.

B oblieM cnyyae BepoSTHOCTb 6€30TkasHOM paboTkl MO CTATU-
CTUYECKMM AaHHbIM 06 OTKa3axX OLEHMBAETCS BblpaXkeHNEM
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:No_”(t) :1_n(t)
NO NO ,

roe  P(t) — cTaTMCTUUecKas OLleHKa BEpOSTHOCTU 6e30TkasHoN pabo-

B(1)

Tbl; No— UMCIIO U3LENWI B Hadane UcnbiTaHust; n(f) — YAao oTka-
3aBLUMX U3AeNnii 33 Bpems t.
Mpu 6onblIOM KonMYecTse usaenuii Ny CTaTUCTMYeckas oLeHKa

P(f) NpaKTU4eckn CoBnafaeT C BEPOSTHOCTLIO 6e30TkasHoi paboThl P(f).

X
Xmax' %:
Xok @ :
!
%é P(t) fit) |
| t=7, t
i t=T
[~ 0]

Puc. 2.1. ®opMupoBaHUWe 3aKkoHa pacrnpeaeneHns BpeMeHn 6e30TkasHol paboTol:
f{t) —nnoTHOCTb BeposiTHOCTW; ¢ = T —Cpok Cnyx6bl 3aenus — HapaboTka [0 0TKasa;
M(t) —maTeMaTUyecKoe OXUAaHUE 3aKOHa pacrpeaeneHuns

OuddepeHumansHas yHKUMA pacnpepeneHus fx) nossonsieT
onpeaenuTb 6e3ycioBHYO0 BEPOSTHOCTb HACTYMNJ/IEHMS OTKa3a B 3aaHHOM
npoMexyTKe. BeposTHOCTb TOro, UTO OTKa3 HaCTynuT B MHTepBase OoT ¢
[o t + At, pasHsieTcst f(x)At; COOTBETCTBEHHO B MHTepBane ot 1 po 12
(11 <t <12) BeposiTHOCTb ByaeT

4
F(t)= j f(t)dt .
tl
BeposTHocTb 6e30Tka3HoM paboThl 3a BpeMsi HAapaboTKu ¢

P(t)=1—F(t)=1—jf(t)dt=Tf(t)dt.
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Teopusi BEPOATHOCTEN JaeT MHOMO pas3fMyHbIX 3aKOHOB pacripe-
JeNeHns CTyYaliHbIX BENMUMH: HOPMasibHOE pacrpegeneHue; norapud-
MUYECKM HOpManbHOe pacnpefeneHne; paBHOMEpHOe pacrpeneneHue;
pacnpegeneHue Beibyna; reomeTpuyeckoe pacripefenieHne; 3KCMOHeH-
UManbHble pacnpegenedus u ap. OfHako B TEOPWUM HAAEXHOCTW Npu-
MEHSIIOTCS TONIbKO Te U3 HWX, KOTOpble Hanbosiee AOCTOBEPHO OTObpaXa-
t0T npouecchl hOPMMPOBaHUS OTKa30B.

OcHOBOW A1l UCMONb30BaHWs onpeaeneHHoro B1Aa 3akoHa pac-
NPeneneHns CIy>XMUT HaKOMIEHHBIN OMbIT, MOYYEHHBIV MPU UCTbITaHUM
pas3NMYHOrO TUMa u3genuii unu obpasuoB, a Takke cBeaeHus 06 aHa-
norax, 3KCrayaTauuoHHble HabnoaeHust WM TeopeTuyeckue npeg-
nocbINkK. Belbop 3akoHa pacripeseneHvsi BpeMeHu paboTbl M3aenus Ao
0TKa3a SIBNSIETCS OTBETCTBEHHbIM 3TAroM B NMPOrHO3MPOBaHUN HAZEXHO-
CT¥ u3genus (ecnu oH, Booblue, UMEeeT NapaMeTpUYECKyI0 3aBUCUMOCTb)
n ByfeT AOCTaTOYHO TOYHO MCTONKOBAH TOMbKO B TOM Clyyae, ecv OH
MPUHSAT Ha OCHOBE PAaCcCMOTPEHUs MOAENM OTKas3a, OMWUCHLIBAOLIEN Npo-
LlecC NoBpexaeHns uaenus n GopMnpoBaHue B pesynbTaTe 3TOro onpe-
[eNeHHoro 3akoHa f(¢).

Korpa pacrnpeneneHve CpokoB Cy>Obl HE MOAYMHSIETCS KaKuM-
Nmb0 3aKOHaM, UCMONb3YHOT TaK Ha3bIBAEMbI HENapaMETPUHECKMI METOL.

WMHTEHCMBHOCTb OTKa30B — YC/IOBHasi MJIOTHOCTb BEPOSITHOCTM
BO3HWKHOBEHWSI 0TKa3a HEBOCCTaHaB/IMBAeMOro 06beKTa, onpeaensieMas
[N paccMaTpvBaEMOro MOMEHTa BpPEMEHW NpW YCII0BWWM, YTO [0 3TOrO
MOMEHTa OTKa3 He BO3HMKaJl.

AHanUTUYECKN WHTEHCUBHOCTb OTKa3oB A(f) onpeaensercs no
“3BECTHOMY 3aKOHY pacripefeneHusi 0TKas3oB:

M2) =[O/ P(D),
roe  f{f) — nnoTHocTb pacnpedeneHvs HapaboTkM [0  OTkasa;
P(f) — BeposTHOCTb 6e30TKasHoM paboThl.

CpepHsist HapaboTka Ha OTkas onpefensieT OTHOWEeHWe CyMMap-
HOW HapaboTku BOCCTaHaBIMBAEMOro 06bekTa K MaTeMaTUHECKOMY OXW-
AAHWIO YMCNa ero OTKa3oB B TeYeHue 3Tol HapaboTku. OueHka HapaboT-
KM Ha 0TKa3 onpegenseTcs hopMynoii

7_:) ZZN:ti/Nr ’
=

roe ¢ — MOMEHT r-ro oTKasa i-ro obbekTa.
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BennumHa HapaboTkM Ha O0TKa3 B OBLLEM C/lydYae 3aBUCUT OT A/n-
TENbHOCTU UCMbITaHUIA. DTO 0BYC/IOBIEHO HEMOCTOSHCTBOM MOTOKA OTKa-
30B MO BPEMEHW UCTIbITaHUINA.

aMMa-NpoLEHTHLIN pecypc — HapaboTka, B TEYEHME KOTOPOM
MallMHa He [OCTWUraeT NPeAesbHOro COCTOSIHUS C 3aAaHHON BEpOsITHO-
CTbi0 MPOLEHTOB. MaMMa-NpOLEHTHbIN pecypc onpeaensieTcs U3 ypaBHe-
HUS

1 — F(ry) =v/100,
roe ¢y — raMMa-npoueHTHast HapaboTka o oTkasa.

3aAaHHbIN raMMa-MPOLIEHTHBIN pecypc SBSETCA pernamMeHTUpo-
BaHHOW BEPOSATHOCTBIO (A1 TPAKTOPOB M CENbCKOXO3ANCTBEHHBIX MALLMH
v = 0,95-0,8).

2.1.2. KoMnneKkcHble noKasaTen HaaeXHOCTU U3aenms

OCHOBHbIM KOMMJIEKCHbIM MOKA3aTeNeM HAAEXHOCTM MalUWHbI
ABNaeTcs K03(PhULMEHT FOTOBHOCTM, ONPeAENsIOLIMA BEPOSITHOCTb TOrO,
YTO OOBEKT (TPaAKTOP) OKAXKETCS PaboTOCNOCO6HLIM B MPOWU3BOSIbHbIN MO-
MEHT BPEMeHM, KpoMe MepuoaoB, Koraa npuMeHeHne obbekTa no HasHa-
YeHWIo He npeaycMoTpeHo. KoadduuMEeHT rOTOBHOCTUM CTaTUCTUYECKM
onpeaensieTcsl OTHOLIEHWMEM CYMMApHOro BpeMeHW npebbiBaHus Habito-
Jaemoro obbekTa B paboToCnocobHOM COCTOSHUM K CYMMapHOMY BpeMeHu
NpOAOHKUTENBHOCTU 3KCMJlyaTaLmMm.

[N TPaKTOPOB U CENMbCKOXO3SAMCTBEHHBIX MALUWH, MPOXOAALMX
UCMbITaHWNS, YC/IOBUS  3KCMJTyaTaUMM  XapaKTEPU3YIOTCS HEMEASIEHHBIM
BOCCTQHOBJIEHMEM OTKa3aBLIEro y3na. B aTom cnyyae koadpduumMeHT ro-
TOBHOCTW onpeaensiercs no copMyne

Kr =T0/(T0 + TB),
roe 70 — HapaboTka Ha oTKas; 1B — cpeaHee BpeMsi BOCCTAHOB/IEHUS
(yCTpaHeHUe TEXHUYECKMX OTKA30B MO HEUCTPABHOCTSAM).

OTHOLIEHME MATEMATUYECKOrO OXWMAAHUS UHTEPBASIOB BPEMEHU
npebbiBaHMs 06bekTa B paboTOCNOCOBHOM COCTOSIHUM 3@ HEKOTOPLIN ne-
puoAl 3KCNMyaTauumM K CyMMe MaTeMaTUYeCcKUX OXWAaHWN WHTEepBasioB
BpeMeHu npebbiBaHMa 06bekTa B paboToCrnocobHOM COCTOSIHUM, BPEMEHM
NpocToeB, 0OYCNOBNEHHbIX TEXHUYECKMM OOCNY>XMBAHMEM, U BPEMEHU
PEMOHTOB 3a TOT XXe Mepuoa 3KCrJlyaTaummn HasbiBaeTcsl KO3hdULUMEHTOM
TEXHMYECKOr0 UCMOJIb30BaHMsl.
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[ns TpaKTOPOB M CENbCKOXO3SIMCTBEHHBIX MalUWMH, KOraa Hapa-
60TKa MCMbITYyeMbIX MalUMH pa3nnyHa, dopMynia koadgduumeHTa TexHuYe-
cKoro obcnyxusaHusi npeobpasyercs B BUAe

Kta = Tcym/(Tcym + Tpem + To0c),
rae  Tcym - cymmapHas HapaboTka BCeX WCMbITYEMbIX MaLluH;
Tpem — cymmapHoe Bpemsi MPOCTOEB M3-3a NJIAHOBbIX W BHeMa-
HOBbIX PEMOHTOB BCEX WCMbITYEMbIX MalumH; Tobc — cymMMapHoe
BpPEMS NMPOCTOEB M3-3a MAaHOBOr0 U BHEMIAHOBOr0 TEXHUYECKOrOo
06CNy)KMBAHNA MALLVH.

BpeMmsi mpocToeB MO OpraHM3auMOHHBLIM MPUYMHAM Npu onpeae-
neHnn KosULUMEHTa TEXHUYECKOTO MCMOMb30BaHMS He YuMTbIBaeTCs.
Kak ykasblBanocb paHee, K KOMMEKCHbIM MOKasaTensiM HageXHoCTU OT-
HOCATCS TaKXe CpeaHve M yaesbHble noKasaTen TpyAoeMKOCTU U CTOU-
MOCTU TEXHUYECKOrO 06C/TY)XXMBaHWSA N PEMOHTA.

MokasaTesM HafeXHOCTU CEeSIbCKOXO3AMCTBEHHLIX MalUMH onpe-
LensitoTCs MPU  3KCMyaTaUMOHHBIX WM YCKOPEHHbIX MCMbiTaHusx. Ha
MpaKTUKe C YYETOM CE30HHOCTU CESIbCKOXO3SMCTBEHHBIX paboT U 3aBUCK-
MOCTM 3KCMJIyaTaUMOHHBIX MCMbITaHWi OT METEOPOSIOrMUYECKUX YCI0BUN
MpWM UCMNbITaHUSX COBMELLAIOT PSAOBYIO 3KCMUTyaTaUMio CENbCKOXO35MCT-
BEHHbIX MalWH C UMWUTAUMEN BbINOMHEHUS Pa3/IMYHbIX CESIbCKOXO3SIMCT-
BEHHbIX OMepaumii UM ¢ NPUMEHEHUEM crneumanbHoro 06opyaoBaHus Ans
BOCMPOMW3BEAEHMUS] HAarpy30K Ha CU/TOBbIE U HECYLLME 3/IEMEHTbI KOHCTPYK-
LM MALLMUHBI.

2.2, YcKOpEeHHbIEe UCTbITaHnA
2.2.1. MeToAbl YCKOPEHHBIX UCMbITaHWUM

McrblTaHust Ha HaAeXHOCTb — Haubonee AOPOroi U MPOAOIIKM-
TENbHbIA BUA UCTbITaHWiA. [ons 3aTpaT Ha UX MpoBeAeHue ANs pasHblX
rPYnn CenbCKOXO3AMCTBEHHBIX MalWH cocTaBnsieT 39-75 % obueit ctou-
MOCTW WUCMbITaHUI. NS YMEHbLUEHNS! CPOKOB M CHUXKEHUSI CTOMMOCTM UC-
MOSb3YHOT METOAbI YCKOPEHHbIX UCMbITaHUA. O6beM UCTbITaHUIA MO YCKO-
PEHHOW MeToaMKe MOXET cocTaBsTb 40—60 % nnaHMpyemolr HapaboTku.

Llenbio YCKOPEHHbIX UCMbITaHUI SIBNSIETCS NOJslydeHne MHgopMa-
UMM O HaZEXHOCTU MallmHbl B 6onee KOpPOTKME CPOKM, YeM B YCIOBUSX
PSIAOBOM 3KCMyaTauun. YCKOPEHHbIE UCMbITaHUs @opapytoT NpoLEeCCh
YCTanocTn MeTanna, paspyLleHust U U3HOCa MaLlWHbI.
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YeM 60onbllie NPUXOAUTCA MHTEHCUMULMPOBATb HArpysku U yxe-
CTOYaTb YCMOBUSI UCMbITAHUIA, TEM BHUMATESIbHEE CieAyeT OTHOCUTLCS K
0becrneyeHnto KayeCTBEHHOM U KOIMYECTBEHHOM COMOCTaB/SIEMOCTM pe-
3yNbTATOB YCKOPEHHbIX UCMbITAHUIA U pe3ynbTaToB 3KcriyaTtauum. OcHo-
BOW BbIGOpa PEXUMOB YCKOPEHHbBIX UCMbITAHUIA SBNSETCS BOCNpPOU3BEAE-
HUe (U3MYECKON KapTMHbLI 0TKa3a, BO3HMKABLLErO B YCIOBUAX PEasibHOM
aKkcnnyaTaumn. Mo dumanueckon KapTUHOM OTKa3a MOHUMAIOT BUJ, OTKasa
(BHE3anHas NnofioMKa, NOMIOMKa OT YCTANoCTU U T.[1.), MECTO BO3HUKHOBE-
HUS1 OTKa3a, OPMy M3HOLLEHHOWN MOBEPXHOCTW, BUA, U3MOMa U T.4. YCKo-
PEHHbIE WUCTbITAHUA CYLLECTBEHHO AOMOMHAIOT MOSIEBLIE UCMbITAHWS Ma-
WKHbI. K COXaneHuio, Npu YCKOPEHHbIX WUCMbITAHUAX CTEMEHb MHTEHCU-
(hUKaLMn 0TKa30B OKA3bIBAETCS Pa3fIMYHON ANS pasHbix AeTanei. Mosto-
MY CTereHb COKPALLEHUS MPOAOCKUTENBHOCTU UCMbITAHWI [0MXKHa ObITb
pasHoM.

[INsi COKpALLIEHNSI CPOKOB MCMbITAHWIA NPUMEHSIKOTCS TPU Hanpas-
NeHns.

1. MpeanbHoe MOAENMPOBaHME ENCTBUTENbHBIX YCIIOBUIA UCTbI-
TaHWA. OTMETMM, UYTO 3TO BO3MOXHO B peaKux ciydasix. HeBo3MOXHO,
HanpuMep, CMOAEMPOBaTb YCNIOBUS paboThl KOMBaHA B MEXXCE30HbE.

2. MaKcuMManbHOe YNoTHEHWE paboyero BPEMEHW 3a CYET BBe-
JIEHUS1 TPEXCMEHHOW paboThl, UCMbITAHUIA OIHOM MALUMHBI B Pa3HbIX K/K-
MATUYECKMUX 30HaX CTpaHbl.

3. YacTb Harpysku OCylLECTBNSIETCA B HOPMaslbHbIX MOMEBLIX YC-
NTOBUSX, MpPU 3TOM OMNpPEeaenstoT OCHOBHbIE arpoTeEXHUYECKUE NoKasaTenm
MaWuHbl. OCTaBLIAACA Harpyska peasiM3yetcs Ha CTeHaax, KoTopble
06€ecneunBaloT xapakTep M3Hoca U aecdopMaunii, 6IM3KUIA K TOMY, KOTO-
pblli BO3HUKAET B 3KCMyaTaLuu.

2.2.2. YCKOPEHHbIE UCMNbITaHUS B peanbHbIX YCIOBUSX

YII0THEHHBIE 110 BPEMEHM UCTIBITaHMS. YTNNIOTHEHHBIMU MO BpE-
MeHW ByaneM HasblBaTb TakWE WUCTbITAaHWS, MPU KOTOPbIX YCKOPEHHOE Mo-
nydyeHue uHgopMaLmm aocturaeTcs 6e3 UHTeHcudbmKaLmmn (B CpaBHEHNM C
aKcnJiyaTaumein) usMKO-XMMUYECKOro npouecca paspylueHus (6e3 yse-
JIMYEHUSI CUOBOro, 06LEMHOIO, NMOBEPXHOCTHOrO U APYIUX Harpy>XeHwui).
YNNOTHEHNE BPEMEHW [IOCTUrAETCS: KPYT/IOCYTOYHBIMU UCMBITAHMSAMM, UTO
MoO3BONSET YBENMMUYUTb HApabOoTKy B CPABHEHUM C HOPMarbHOW 3KCrya-
TaUMWeN, rae UMEKTCS NPOCTON B TEYEHUE CYTOK; YYaLLEHHbIM MpUIoxe-
HWEM HarpysKku; MMUTALMEN BO3AENCTBMS paboyein cpedbl Ha CETbCKOXO-

85



3CTBEHHYIO MalUMHY, YTO MO3BOJISIET Kak 6bl NPOAO/HKMUTbL CE30H 3KC-
nnyaTaummn, KOTopbli, Kak npaBuio, KOPOTOK; BOCPOU3BeAeHNeEM Hebna-
rONpUSATHOrO, HO PeanbHOr0 COYETaHUS KOHCTPYKTUBHbIX, MPOW3BOACT-
BEHHbIX, CWJIOBbIX, abpasuBHbIX, KIMMATUYECKUX W ApPYrux (aKToOpoB
(rpaHnyHble UCMbITaHUS) U T. 4.

Bosnbluoe AOCTOMHCTBO YMOTHEHHBIX UCMbITAHUIA — AOCTUXKEHUE
achekTa yckopeHus 6e3 nckaeHns UsNYECKon KapTuHbI NoTepu 06b-
eKToM paboTocnocobHOCTU.

CoKpalleHnst BpeMeHW UCMbITaHUI AOCTUrAOT: 3a CYET yBenmye-
HUSI ANUTENbHOCTU PaboTbl B TEYEHUE CYTOK; NMPOBEAEHMSI UCMbITaHWUI B
HearpoTexHuyeckme Cpoku (Ha MOYBEHHbIX MOMMIOHAX U CTeHAaax); Cco-
BMELLEHUS LIMKIOB TEXHOMOrMYECKOro npoLecca U yMeHbLUEHUS BpeMeHN
NpOCTOEB MexAay HUMU (MMUTaLMS); nepemelleHns obbekTa No KIMMaTu-
YeCKMM 30HaM; YBeNIMYEeHWS1 HOMUHASbHBIX 3KCMyaTauMOHHbIX Harpy3ok
M Yy4alleHHOro BOCNPOU3BeAEeHUs Harpy3ok, 6/M3KMX K MakKCMMasbHbIM
3KCNyaTaUMOHHbIM ((hOpCUpPOBaHHbIE UCTbITaHNS).

YyaiyerHbie ucrbitaHns. ECnv npyn yyaleHHbIX UCMbITaHUSaX U3-
BECTHO, YTO 4YacToTa MPWUSIOXKEHMS Harpysku yeBenmdeHa B Km pas wam
06bekT peanu3osan HapaboTky B K pa3 6onbluyto 3a KaneHgapHoe Bpe-
Msl, YEM B DKCMyaTaumu, TO CPpeaHUin pecypc, NOJTyYEHHbIA NPU YCKOPEH-
HbIX UCMbITaHUaX Ty, NepecunTLIBAETCS Ha OXMAAEMbIA CpeAHU pecypc
B aKkcnnyataumm Th:

Ts =KnTy,
roe Ko — koaddumumeHT nepexoga (yckopeHus).

YokecroderHHble Mo HarpyxeHuto (OpCUpPOBaHHbIE) UCTILITaHUS.
Y>KeCTOUYEHHbIMU MO Harpy>eHuto UcnbiTaHnamMmM 6yaem HasbiBaTb Takue,
MpU KOTOPbIX YCKOPEHHOe noslyyeHne nHbopMaLmm AoCTUraeTcsl C UHTEH-
cudmkaumein (B cpaBHEHMM C 3KCMyaTaumein) hUsnKo-XMMUYECKoro npo-
Lecca paspylueHus (C yBenmyeHneMm cuioBoro — 06bEeMHOro, MoBepXHO-
CTHOrO W Ap. Harpy>xeHus).

Y>KeCTOUYEeHHbIE UCMbITaHUS COKpaLLAT BpeMsl MpoBeAeHus Uc-
MbITaHWA, OAHAKO WX cheayeT WCMoSb30BaTb BECbMa OCTOPOXHO, MO-
CKOJIbKY pe3ynbTaTbl 3TUX UCMbITAHUI MOFYT HE COOTBETCTBOBATL AaHHbLIM
aKkcnayaTaumu. [pyrMMu croBaMmm, OTKasbl NPU YCKOPEHHbLIX UCMbITAHUSX
MOryT He MOBTOPATbCA B 3KCMyaTauun, U CMbICT TakUX YCKOPEHHbIX UC-
MblTaHWiA TepsieTcs. YTobbl obecneuntb 3HEKTUBHOCTL YXKECTOUEHHbIX
UCTbITaHUIA, HeobxoanMo cobatoCTU UX nopobue aKCMNyaTauMOHHBIM UC-
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MblTaHMaM. Mogobue MCnbITaHM MOXHO COPMYNMpoBaTb C ABYX MO3M-
umn: unsnyeckoe U MaTeMaTMyeckoe.

BbiBalOT Cnyyam, Korga MCMosib30BaHUE HanpsiKEHHbIX PEXUMOB
He 06ecrneyMBaET XefaeMoil CTENeHW COKpalleHus UcnbiTaHuin. Toraa
HeobXx0AMMO YXKECTOUMTL YC/I0BUSI 3KCMnyaTaumm. Hanpumep, ans ycko-
PEHHOM OLEHKN CTOMKOCTWM TMNb3 LMAMHAPOB ABWraTensi BHYTPEHHEro
CropaHvsa NMpoTMB KaBWTaLMW WUCKYCCTBEHHO YBETMUMBAIOT 3a30p MeXAy
MopLUHEeM 1 runb3oi ao 0,25-0,35 Mm.

Mpu BbIGOpE peXMMa YCKOPEHHbLIX MCMbITAHUI CNeayeT Y4YWTbl-
BaTb OCOBEHHOCTM 3KCMJlyaTauuM MaluMHbl, MHa4ye LIEHHOCTb MpoBeaAeH-
HbIX paboT OKaXkeTcst HU3Koi. Hanpumep, B 50-e roabl MbiTasncb OLeHK-
BaTb HAAEXHOCTb MYCKOBbIX ABWraTeniel npyu noMoLLm HenpepbiBHbIX 100-
YaCcoBbIX CTEHAOBbIX UCMbITAHUI B PEXMME MOSIHOM MOLLHOCTM. MyckoBble
[BUraTenM XOpoLO BbIAEPXKMBAIN UCMbITaHMSl, HO B 3KCM/TyaTauMOHHbIX
YCoBuUsiX He obecrneumBany HopManbHOW paboTbl TpaKTopa AaXe B Teye-
HMe OHOro ce3oHa. A 3a ce30H paboTbl TPaKTopa MyCKOBOW ABUraTeslb
ncnonb3yetcsa He 6onee 2540 4, HO npu 3TOM paboTaeT BCce BpeMs Ha
pexxuMe 3anycka.

Hanbonee CnoXHbli1 U OTBETCTBEHHbLI MOMEHT YCKOPEHHbIX MC-
MbITaHWUA — BbIOOP PEXUMOB MOSMIOHHBIX U CTEHAOBbLIX NUCTbITaHMA. NS
Bbl6Opa PeEXMMOB UCTIbITAHWIA aHaNM3NUPYIOT KOHCTPYKLUMOHHbIE U TEXHO-
noruyeckme OCOBEHHOCTU M3aenns, OnpeaensioT OCHOBHbIE BHELUHWe
BO3AEMCTBUS, OKasblBatolwMe Havbosbluee BAMSIHUE HA HAAEXHOCTb W3-
[enuns. 3aTeM yCTaHaBMBakOT TUMUYHBIE W 3KCTPEMasibHble 3KCMyaTaum-
OHHbIE PEXUMbI HarpyXXEHWUS U BO3AENCTBUS CPeabl U UX XapaKTEPUCTUKM.
B kauecTBe xapakTepuCTUK HarpyxeHus (puc. 2.2) UCMonb3yloT SHEpro-
3aTpaThbl, HArPY>XEHHOCTb 3/IEMEHTOB MalUWMH WK 3KCrJlyaTauMoHHbIe Mo-
Ka3zaTtesm (Mpon3BoaNTENbHOCTb, MPOMYCKHAs CocoBHOCTL U Ap.).

BONbWMHCTBO (haKTOPOB, BAUSIIOLIMX HA XapaKTepUCTUKK Harpy-
XKEHUS, SBNSIOTCA C/TydalHbIMU (PyHKUMAMKU. Hambonbluee BAMsiHWE Ha
Harpy>XeHHOCTb CENbCKOX03AWCTBEHHBIX MalUMH OKa3blBAlOT YC/IOBUS 3KC-
nnayataumm (Npodwub NOYBEHHO-A0POXHLIX (DOHOB, HEOAHOPOAHOCTL K-
31KO-MEXaHMYECKMX CBOMCTB MOYBLI U T. [.) U peXxuMbl paboTsl, onpeae-
NSieMble BapuauMeli CONPOTMBIIEHNS MallMH M BPALLAMOLLEr0o MOMEHTA Ha
BOM TpakTopa.
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3KCILyaTauus Ha cTeHae

Puc. 2.2. CxeMa 060CHOBaHUS PEXMUMOB YCKOPEHHBIX UCMbITaHUIA:
Xin(t), Xiu(t) n Yja(t), Yju(t) — cnyyaiiHble dyHKUMM HaKTOPOB Harpy>xeHus
N XapaKTepUCTUK HarpyXXeHHOCTV 3NEMEHTOB UCMbITbIBAEMON MaLUUHBbI
B YC/IOBUSIX HOPMasbHOM 3KCMyaTauny U Ha UCNbITaTeNbHOM CTeHAe

Pexxumbl paboTbl MTA XapaKTepusyroTCs NepuoanYHOCTBIO U YnC-
NOM BKJIOYEHWI pblYaroB W nefaneil MexaH3MoB ynpaeneHusl. Konuue-
CTBEHHblE XapaKTEpUCTUKN Harpy>XeHus onpeaensiior no pesyfbTatam
TEH30MeTpUpPOBaHUs, C NOMOLLbLIO KnaccndukaTopos Harpy3ok CUH-404 n
pexumos CMH-403 nnu Apyrvx aTTecToBaHHbIX 3MEPUTESbHBLIX CPEACTB.

KpuTepun coOTBETCTBUSI PEXMMOB YCKOPEHHBIX UCMbITaHWUA U UC-
MbITAHWA B YCMIOBUSIX PSIOBOM 3KCMyaTauum — cobntofeHve ycrioBus
(2.1)~(2.4) pns cpenHUX 3HAYEHWI XapaKTepUCTUK HarpyxeHnus Jis u Jju,
nx avcnepaii Dyis n Dyju, koppensumoHHbix dyHkumin Ryja(t) n Ryju (1)
1 YHKUMI CnieKTpanbHbIX MaoTHocTel Soyja(t) n Swyju(t).

‘yfy'_)_’jé /ijggyj; (2.1)
‘D"” _Dv'é Wy < Epyit (2.2)
‘RVY Ve ‘/Rvy SRV / (23)
‘S‘L’Vy ‘”Ve ‘/ S‘DW SS‘DVJ ’ (2.4)

raoe €., €

b/

Dyj 2 gRyjy(r) 7 SSOW.(T) — OTHOCUTEJIbHbIE OTK/IOHEHUA CTaTU-

CTUYECKUX XapaKTEPUCTUK CIyYalHbIX (YHKUMIA XapaKTepucTuK
HarpyxeHHocTtu Jj(t).
OTHOCUTENBHbIE OTKIOHEHWS MO 3TUM XapaKTepUCTUKaM B COOT-
BetctBuM ¢ OCT 23.2.158 pomxkHbl 6biTb He 6onee 20 % npu gosepu-
TenbHoM BeposiTHocTu 3 = 0,8.
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O heKTUBHOCTL METOAOB YCKOPEHHbBIX MCMbITAHWA OLIEHUBAOT
Nno KO3(PMULUMEHTY YCKOPEHMS MO BPEMEHWN, KOTOPOE PaBHO OTHOLLEHMIO
KaneHaapHoro BpeMeHu paboTbl 06bEKTOB B YCOBUSIX 3KCMyaTaumm K
KaneHJapHOW MNpPOAO/MHKUTENTbHOCTU YCKOPEHHBIX WUCTbITaHUIA A0 nosiBne-
HUS OIMHAKOBbIX MOBPEXAEHWA UMM OTKA30B MM AOCTUXKEHUS Mpeaesib-
HOrO COCTOSIHUS:

Ky =Ty/T»,
roe Ts un Ty — BpeMmsi paboTbl 06LEKTOB B YCNIOBUSX 3KCNyaTaumm K
NPOAOIKUTENBHOCTU UCTbITAHMS.

2.2.3. TIoNNroHHbIE NCMNbITaHUSA

MONUroHHbIE UCMBITAHMS MPOBOAST HA ECTECTBEHHBIX UMM UCKYC-
CTBEHHbIX MOSIMroHax. oA ecTecTBeHHbIM MOJIMFOHOM MOHUMAETCs (hOoH
(none, mopora, TeXHoMorMYeckas cpeaa U T.4.), TUMUYHBIA AN 30Hbl 3KC-
nayataumm MalumH. MNpu BbiGope Nons NoA eCTECTBEHHbIN MOSIMIOH Y4u-
TbIBAlOT MEXaHWYECKMii COCTaB MOYBbI, YAENbHOE COMPOTUBIEHME, TBEP-
[OCTb U BNT@XKHOCTb. YUACTOK A0/DKEH 6bITb XapakTePHbIM MO AJIMHE FOHA,
MUKPO- U Makpopenbedy. Mnowaap yyactka nosmroHa Ans UCnbiTaHus
OTAENbHOW MalLMHbI A0/KHa 06eCrneYnTb AHEBHYIO HapaboTKy.

MCKYCCTBEHHBI NOMMIOH NPEACTaBSAET coboi AOPOXKY (Tpek) C
YCTaHaB/MBAEMbIMA Ha HEN OAMHAKOBLIMW WM Pa3fIMUHbIMK MPEnsTCT-
BUSIMW [N MPOBEAEHMS UCMbITAHUS MalUMH Ha 3KCM/yaTalMOHHOM Win
(bopcmpoBaHHOM pexume. NS MMUTALMKM BO3AEMCTBMSI HA MUCMbITbiBae-
Mblli O6BEKT BHELLHMX Harpy30K WUCMOJb3YHOT CreluarnbHble Harpy3oyHble
yCTpoiicTBa. TpeKk A0/KEH COCTOSITb U3 3aMKHYTOM [Oporu, Bble3aa, YCT-
pOWCTB Ans obecneveHns aBTOMaTU3MPOBAHHOMO BOXAEHMS M 6Ge3onac-
HOCTM [BVKEHMS.

TpeKk Anst NPOYHOCTHBIX UCMbITAaHUI OBLIYHO ABNISIETCS COCTABHOM
YaCTbl0 WUCMBITATENBHOMO MOJIUIOHA, NPEACTaB/ISIOWEro COBOM CNOXKHbIMI
KOMM/IEKC COOPYXXEHUI pas3nMuHOro HasHadeHus. Cioga BXOAAT Tpek ans
TArOBbIX M MPOYHOCTHBIX WUCMbITAHWIA, FpA3eBasi BaHHA AN WUCMbITaHUSA
XOA0BOI YacTu, [AOPOXKN AN UCTbITaHWUS TPAKTOPOB Ha YNpPaBseMoCTb,
FOPKWU NS UCTIbITAHKS! HA YCTOMUMBOCTb, BOAsIHbIE BaccelHbl ¢ 6pofamMu 1
ApYrue COOpYXXEHWUs, Ha3HaYeHNE KOTOpbIX OMpeaensieTcs 3a4avyamMmn cos-
[aH1S MOJMroHa.
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Tpek Ans TAroBbIX M MPOYHOCTHBIX WCMbITaHWA (puc. 2.3, a)
BKJIOYAET HECKOJIbKO AOPOr 3aMKHYTOM (hOpMbl C NPSAMOSIMHENHBIMU YYa-
CTKaMu [0 MONYKMSIOMETPa A/IMHON. 3AeCb UMEKTCS A0POrv Ans TAroBbIX
UCTbITAHUIA KONECHBIX M MYCEHUYHbIX TPaKTOPOB C (poHaMM ANs BbICLLMX U
HM3LWKMX TSroBbIX MokasaTeneir M gopora 5 ¢ npenstcrBusMu. ®oHamu
BbICLUMX TATOBbIX MOKa3aTenel cnyxaT ANl KONECHbIX TPAKTOpoB 6ETOH-
Has gopora 3, Ans ryCeHUYHbIX — MA0THas FPyHTOBas Agopora 2 co crewu-
aNnbHbIM I'YAPOHUPOBAHHBLIM MOKPbLITUEM, (POHOM HU3LIMX TArOBbIX NOKa3a-
Tenei CNyXuT necyaHas gopora 1, 3acbinaHHasi COpTMPOBAHHbLIM MECKOM.

4 2 x -
mmalwmm WUNUWNNN 7 7 7T T I TT 2o alt a0 o OO
DY bIMHUK ~ )

\Q bynvixnux
f—&\\ LTI L L L R W\ \N\\/2/0/8/8/8/8/8/1 S

500

a)

Puc. 2.3. Cxema Tpeka AN TAroBbIX U MPOYHOCT-
HbIX UCMbITaHWUI (pa3Mepsbl yKkasaHbl B MeTpax) (&)
1 CbeMHoe npensitcTeue (6)

[Hopora npensiTcTBWi No 60kaM OKaHTOBaHa acdanbTUpOBaHHbI-
MU [IOpOXKaMu 4 ans npoesaa MoABMXKHOM TEH30METpUYEcKolr nabopa-
TOpUM 1 NpuULENHbIX N1abopaTopHbIX arperaTos.

CyLiecTBeHHast 4acTb aMNIMTYAHOrO CMeKTpa AMHAMMUYECKMX Ha-
rPY30K OT HEPOBHOCTEN NYTWU MOXET BbITb MNPUGIN3UTENBHO BOCNPOM3BE-
JleHa HebonblUMM HABbopOM WCKYCCTBEHHBIX NPENSTCTBUIA, PACTIONOXEH-
HbIX MOC/MeAoBaTeNbHO U B LWAXMaTHOM nopsake. Hanpumep, Ha Tpeke
[N UCMbITAHMI TpakTopa kiacca 1,4 T A0CTaTOYHO MMETb NPENSTCTBUS
BbicoTon 50 MM (BynbixHasa MoctoBast), 70, 120 n 150 MM (Tpy6bl) B KO-
JINYECTBEHHOM COOTHOLWeEHMM 3:3:3:2. [MpenaTtcTBus BbIMNOMHSAIOT CbeM-

90



HbMK (puc. 2.3, 6) C Uenblo NEPECTPONKMA AOPOrV ANSt UCTIbITaHWIA pas-
NIMYHBIX 06bEKTOB. MHOrAa B KayecTBe MPensTCTBUA, CO3AAlOWMX AMHA-
MUYECKME Harpy3Kku, Ha Tpeke YCTpanBaloT BOPOHKM, SIMbl U KaHaBbl.

YnpaBneHue UCMbITYEMbIM TPaKTOPOM Ha Tpekax OCyLLeCTBASOT
13 npuuUenHoi nabopaTopumn, KOTopasi MMEET LWaccu C YLIMPEHHOW Kone-
e, ans Toro 4ytobbl Koneca nabopaTopun KaTUAMcb Mo achanbTUPOBaH-
HbIM [JOPOXKaM, PacrofioKeHHbIM MO CTOPOHaM AOpOorn MpensiTCTBUNA.
BO3MOXHO Takxe aBTOMaTU4yeckoe BOXAEHWE TpakTopa No aopore rnpe-
NATCTBUNA.

TpeboBaHUs Kk 060pPyAOBaHUIO NS YCKOPEHHBIX UCTbITAHWUIA On-
pepeneHbl OCT 23.1.160.

2.2.4. YCKOpEHHbIe MCMbITaHWsi B TabOpaTOPHbIX YCI0BUSIX

McnbITaHMs Ha HAZIEXXHOCTb MPOBOAST B TA6OPaTOPHbIX YCIIOBUAX
C NPUMEHEHNEM CreLManbHbIX CTEHA0B, KOTOpbIE MOAPa3AeNnsoT Ha KOM-
nneKkcHble (ANg UCNbITaHUSA U3AeNWiA B LIeNOM) U cneumvanbHble (ans uc-
MbITaHWA COCTaBHbIX YacTel U3AeNns UM KOMMEKTYIOLMX U3aenuit).

B ycnoBusix CTEHOOBbLIX MCMbITAaHUIA YacTo MpPOBEpSIeTCA He BCA
MallMHa, a OTAeNbHble ee COOpOYUHbIE eauHMLbI. [MoABepralTca OLeHKe
Takue MoKasaTe/n, Kak KayecTBo 06MO/1oTa, paBHOMEPHOCTb pacripeae-
NIEHUS CeMSIH CEASIKOW, HaZIEXXHOCTb (PKECTKOCTb paMbl, AedopMaLmmn Kop-
nyca peaykTopa, HapylleHWe MJIOTHOCTU COeAVHEHUI aeTaneit). Ans Bbl-
SIBNIEHNS1 HAMMEHEE MPOYHbIX AeTasiel NPOBOAAT UCMbITAHWS arperata Ha
CTaTUYECKyH0 MPOYHOCTb. B 3TOM cnyyae arperat (MaluMHy) NpUcoeanHs-
0T BXOAHbIM BaNoOM K KPYTW/ILHOM MalluMHe, BbIXOAHAs YacTb arperarta
6nokupyeTcs. Ha pexuMax, onpeaeneHHbIX METOANKON UCMbITaHuWii, npo-
U3BOASAT 3aKPYTKY [0 pa3pyLIEHMSI KakoW-ME0 AeTanm, BXoAsLWen B UC-
MbiTbiBaeMblii  arperat. CoKpallleHUss NPOAO/HKUTENbHOCTU  UCTIbITaHWUIA
MOXHO AOCTUraTb 6€3 Y)KECTOUEHUs] PEXMMOB U YCIOBUIA paboTbl MaLu-
Hbl MU C YXKECTOYEHMEM PEXMMOB M YC/IOBUI paboTbl. B nepeBoM criyyae
co3aaeTtca 6onee BbiCOKasi BPEMEHHAs! Harpyska U3aenust 3a nepuoa uc-
MbITaHWIM, YeM Mpy HOpMasbHOW 3KCryaTauuu. Bo BTOpoM cnydae Ha
MallMHbl AENCTBYIOT YBEMYEHHBIE MO aMMIUTYZE M YaCTOTE Harpysku Mo
CPaBHEHMWIO C HOPMAslbHBIMU. PeXMUM YBENMUYEHHBLIX BPEMEHHBIX Harpy30K
NPUMEHSIIOT MPU UCTIITAHUAX HA YCTANoCTb M BbIHOCIIMBOCTL (HanpuMep,
ANs 3y6uaTbiX nepeaay). PEXmM yXXECTOUEHHbIX Harpy30K MOXET MCMOoSib-
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30BaTbCsl TO/IKO MPU UCMbITAHUAX OTAENbHBIX AeTanel, NoaBEpratoLLmMXCs
B 3KCNJlyaTauuuM KpaTKOBPEMEHHOM WM Mepuoanyeckol Harpyske (Ha-
npumep, Ans rmapoumnuHapa nogbema Xatku, nanbua mMotosuna). lNpu-
MEHSAS MOBbILLEHHbIE Harpysku, crneayetr obsizaTenbHo obecneunBaTtb
HOPMaslbHYIO CMa3Ky TPYLUMXCSl MOBEPXHOCTEN. MiHaue MOXET BO3HUKHYTb
MHTEHCUBHBIN M3HOC MM 3aK/IMHUBaHME (3aaMpbl) B3anMOAENCTBYOLUMX
NMOBEPXHOCTEN.

CTeHA ANs NPOBEAEHMS KOMMAEKCHBbIX WCMbITaHWUA Ha Haaex-
HOCTb CaMOXOAHbIX 3epHOYB0POYHbLIX KOMBAiHOB COCTOMT W3 OMOPHbIX
nnowaaok ans seaywmx 1 v seaomelx 2 konec (puc. 2.4). OH obopyao-
BaH CUCTEMOW 3/1EKTPOrnapaBANYECKUX TOPMO30B BeayLUMX KOSiec, Mosio-
4 5 6
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Puc.2.4. Cxema cTeHAa Ans UCMbITaHUS Ha HaAEXHOCTb 3epHOY60poYHOro koMbaiHa
«[loH-1500»: 1 1 2 — nnowaaka Ans BeAyLwero 1 BeAoMoro konéc; 3 — ynop 6oko-
BOr0O CMelleHus; 4 — NpMBOA TOPMO3a XOA0BOW YacTu; 5 — npuBoA TOpMo3a HaKJIOH-
HOW kamepbl; 6 — onopa; 7 — NPMBOA TOPMO3a LIHEKA XaTku; 8 — NpuBoA TOpMO3a
MONOTUNBbHOMO 6apabaHa
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TUNbHOro 6apabaHa, WHeKa XaTku M TpaHCNopTepa HaKMOHHOM KaMepsbl.
BokoBoe cMelleHMe KombBaliHa B MpoLEecce MCMbITaHWM OrpaHMUMBaETCs!
crneuvanbHbIM yropom 3.

Bnarogaps annapatype ynpaBneHus CTeHAa MOXHO MOAENupo-
BaTb BO3AENCTBME Ha HECYLUME 3EMEHTbI koMbaillHa HEPOBHOCTEN Nons u
CflyyaliHble hyHKLUMM BpaLLaloWwmMx MOMEHTOB B NPUBOAAX BeAYLUMX KOSec
M OCHOBHbIX TEXHOMOMMYECKUX CUCTEM KOMBalHa.

[ns nopaboTKyM KOHCTPYKUMM HOBbIX KOM6aliHOB LieniecoobpasHo
MCMOSb30BaTb CrieumasibHble CTEHAbI ANst PECYPCHbIX UCMbITaHUA OTAENb-
HbIX KOHCTPYKTUBHBIX 3/1EMEHTOB.

Cucrema cteHpoOBOro obecnedeHnss Ans UCMbITaHUS OTAESbHbIX
3/IEMEHTOB 3epHOY60pOYHOro koMbailHa npuBeaeHa Ha puc. 2.5. Crpern-
KaMW Ha pUCYHKEe MOKa3aHbl BUAbI CUIOBbIX BO3AEWCTBUI, MOAENNPYEMbIX
annapaTypoi ynpaBieHUs Ha KaXKaoM U3 NpuMBEAEHHbIX CTEHAOB.

Puc. 2.5. CreHabl Ans WCNbITaHUS OTAENbHBIX 3MEMEHTOB 3epHOYH60pOYHOro
KombaiiHa: @ — KapKkaca MOSIOTU/IKM W MAOWaaKu BoauTens; 6 — pambl MONOTUII-
Ku; B — Ganku ynpasfissieMoro MocCTa; I — MOAMOTOPHOM paMbl; 4 — Kapkaca
HaKNOHHOM KaMepbl; € — KapKaca XaTkW; X — KOXyXa BeayLlero MocTa
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[ns MMUTaUMM HEPOBHOCTEN MOAS WM AOPOrU MpU UCTIbITaHUK
TPaHCMOPTHbIX, TPAHCMOPTHO-TEXHOSIOMMYECKUX UM MPULIENHBIX MalUWH B
TPaHCMOPTHOM MOIOXEHWUM UCMONb3YIOT HeroBble GapabaHbl UM ABUXKY-
LUMEC NEHTbl, HAa KOTOpble YCTaHaBMMBAIOT C ONPEeAESiEHHOM YacToToW
pas3fiMyHble NpensaTcTBus. TUNMYHasi cxeMa TakKoro CTeHAa MokasaHa Ha
puc. 2.6. K ero OoCHOBHbIM COCTaBHbIM YacTsiM OTHOCSITCS JIEHTOYUHBIN
CTeHA 4 W CTeHA AN MOAENMPOBaHMSI Harpy30K Ha HaBECKY TpaKTopa C
YCTaHOBKOM «LIMKn»,
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Puc. 2.6. CxeMa KOMMeKca TEXHUYECKUX CPEACTB 1S YCKOPEHHbIX UCMbITaHWI
(wMpoko3axBaTHas CeAska B TPAHCMOPTHOM MOJOXEHMM): 1 — UCnbITbIBaeMas
cesnka; 2 — CTeHa AN UCMbITaHWs HAaBECHBIX MalUWH; 3 — yCTaHOBKa «Linkn»;
4 — NIEHTOYHBIN CTEHA

B 3aBMCMMOCTM OT NpUYMHBLI NOTEPU PaboTOCNOCOBHOCTU CreLmn-
anbHble UCMbITaHUA MPOBOAAT HA YCTANOCTb, M3HOCOCTOMKOCTb, KOPPO3n-
OHHYIO CTOWKOCTb, @ TakKe MpU COYETAHUM HECKONbKMX BUAOB BO3AENCT-
BUSA.

TexHuyeckne yCTpoicTBa AN NPOBEAEeHUsI CTEHOBbLIX MUCMbITa-
HUI [AO/MKHbI YAOBNETBOPATL CleAyoLWMM TpeboBaHNAM: BbICOKON NpPOn3-
BOAWUTENLHOCTU U HAAEXHOCTU, TOUYHOCTU U CTAaBUNBHOCTM 33AaHHbIX pe-
XXMMOB paboThbl; yAO6CTBY WX YCTAHOBKM M BO3MOXHOCTU peannsaumu
Pa3/IMYHBIX PEXUMOB Harpy>xeHusi; YAo6CTBY U BbICOKOW TOYHOCTU U3Me-
PEHUA CO3[1aBaeMbIX Harpy3oK; YHMBEpPCa/IbHOCTU OCHOBHbIX 6/IOKOB
BO3MOXXHOCTU MepeobopyIoBaHNA YCTAHOBKU MOA, pa3NnyHble TUMbl UC-
MbITEIBAEMbIX OBBLEKTOB U pPeXxuMbl AeOPMUPOBAHUS; MUHUMASIbHBLIM
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SHeprosaTpaTtaMm; obecneveHuo TpeboBaHWii 6e30MacHOCTM; BO3MOXHO-
CTW CO3[aHWsi PasfMyHbIX YCI0BUI UCTbITaHW (KOppoaupytowasl cpeaa,
BbICOKME U HU3KME TeMnepaTypbl, coAepXXaHue Nbliv 1 Bnaru u T. 4.).

Llenecoobpa3Ho KOMMOHOBaTb CTEHAbl M3 YHUMUUMPOBAHHbIX
YCTPOMCTB Harpy>XeHusl, yrnpaBfieHusi U KpenneHusl, obecrieunBaroLmx
YCTAQHOBKY Ha CTeHAe pa3fMuyHbiX MawuH. Obuwas 6nok-cxema creHAa
npeacrasneHa Ha puc. 2.7.
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TesbHas annapaTtypa M, |- MM/‘
?
g
S 3 —
3%
Q
3 O
Sy 3 o
SR ol P
3
E3| B8
S [N
53 Q < 0
3 )
8 D £
T3 |28
S © g Q MynbT ynpasneHus
S I T
& § N Annaparypa:
mBEEE HY HY — ynpaBrerus
™ ¥ 1 2 — 3a0a0Hus
o 1 [} pexcumoB
— KOHMpPOAs
3 I

Puc. 2.7. bnok-cxeMa CTeHaa Ans YCKOPEHHbIX UCMbITaHUI:
HYVYi — Harpyxatolme ycTponcTBa AN UMMTaLMKU 3KCMyaTauMOHHbIX Harpy3ok;
HNMj — ucnonHuTenbHble MexaHW3Mbl YNpaB/ieHWst TPaKTOpOM WK MalUuMHOM;
AVx — annapaTtypa ynpasnenusi; Mk.n, Mk.3 1 MBoMm — BpaliatoLime MOMeHTbI
COOTBETCTBEHHO Ha NepeaHunx, 3aHuX konecax u BOM Tpaktopa

B 3aBUCMMOCTM OT KOHCTPYKLMW CTEHAA MPUMEHSIIOT PasfiMuHble
Cnocobbl 33aAaHNA BHELUHWMX HArpysoK: MMUTALMIO MEpUOAMYEcKON Ha-
rPY3KW C MOCTOAHHOM aMMAMTYON; BNOK-NPOrpaMMHOE CTYrNeHYaToe U3-
MEHEHMe Harpysku UM UMUTALMIO CIIYYaHOMO Harpy>XeHus.
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[ns 3apaHusl Harpysku C NOCTOSIHHOW aMMAMTYAON M npu 610K-
MPOrpaMMHOM Harpy>XeHuUn A5 YCII0BUIM SKCMyaTaummn onpeaensitoT ciy-
yalHble YHKLUMN HarpyXeHUs Yiyy) 419 0AHOW paboyeit cMeHbl 1 pas-
JIMYHBIX pexuMoB paboTbl. 3aTeM MOACUUTLIBAIOT CpeAHee 3HauveHue
napaMeTpa HarpyXxeHus Yy, W MO CMELUaHHOMY pacnpeaeneHuio
amMnnTya BblbMpaloT MakCMMasibHOe 3HAYeHWME aMMIMTyAbl LMKa
G.max TAKOE, BEPOSITHOCTb MpeBbllleHns KoTtoporo byaetr He 6onee
P(6. > Gamax) = 10-5 — 10-6. MNpn nocTpoeHun 610Ka HarpyxeHust yuu-
TbIBAOT aMMAUTYAbl BapuaLmm Harpy3oK, yaoBNETBOPSIOLLME YCIIOBUIO

(0,1 0,2)Gamax S Gai S Oamax-

Mony4YeHHbIN AnanasoH U3MEHeHWst aMnnTyA G, pasbuBatoT Ha
knaccbl. VX yncno aomkHo 6biTb He MeHee 6—8. NS Ka)xaoro Knacca am-
NAMTYA MOACYUTBIBAKOT YMCIO UMKIOB n;. o pesynbtatam obpaboTku
CTaTUCTUYECKUX  [aHHbIX CTPOSIT  AuarpaMMy  6/10ka  HarpyXeHusi
(puc. 2.8). MocTpoeHue Npou3BOAUTCS B COOTBETCTBUM CO CTAHAAPTHOWM
METOAMKON. BMOKM Harpy>XeHusi CTPoST AN KaXAoW M3 XapaKTepUCTUK
Harpy>xeHust Yis — (t).

Yis n;

So mox
Sa min

Yis

Puc. 2.8. OgHonapamMeTpuyeckunii MporpaMMHbIi 610K HarpyXXeHus:
G,i — aMN/IMTYa Harpy3oK i-ro ypoBHS; n; — KOJIMYECTBO LIMKNOB
Ha i-M ypoBHe B 6/10Kke HarpyXeHus; y;, — CPeAHee 3HayeHve napameTpa

YacToTy U YMCNo NMOBTOPEHMI BIOKOB Harpy>XeHUsl NMpu UCTbITa-
HUW BbIBUPAKOT TakMMKM, YTOGbI MepBasi MOSIOMKA HAcCTyrnana He paHee
15-20 noBTOpEHMWIA.
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Mpy MoOAENMPOBaHMM CJTyYaiHbIX (PYHKLUMI HArpy>XeH1s Ha CTeH-
[aX MOXHO C 60MbllUeii TOYHOCTbIO MMUTUPOBATL YCIOBUSI HOPMAsbHOM
3KCMyaTauumM B XOA€ WCMbITaHWiAi. OOHUM M3 METOA0B BOCMPOU3BOAAT
CTaTUCTUYECKUE XapaKTEPUCTMKU ClyYaliHOM (YHKLMM  Harpy>eHusl.
C 3TOM UEenblo UCMOSb3YIOT reHepaTopbl ClyYalHbIX CMIHAMoB, NPOAOS-
XXUTENbHbIE MarHUTOMWUIBMbI UM MApKOBCKME MaTpulbl ClydYaiHbIX ne-
pEX0A0B, NoJlydeHHble Npy 06paboTke SKCNEepPUMEHTANbHBIX AaHHbIX.

B WHXeHepHOM MpakTMKe [Nnd  OnpeaeneHus  TEXHWUKO-
9KOHOMMYECKUX MOKa3aTeNen, B TOM UMC/e M MoKasaTenei HaaeXHOCTH,
MOryT 6bITb 3h(PeKTUBHBI METOAbLI NPOrHO3MPOBaHUS. MX LWKPOKO npuMe-
HSAOT Npy 060CHOBaHUM NOKAa3aTeNeN HaEXXHOCTM CO31aBaEMON MalLMHBbI
BO BpeMsi pa3paboTKM arpoTeXHMUYECKUX TpeboBaHWii UM TEXHUYECKOro
3alaHusl, OMpeAeneHnM OCTaTOYHOro pecypca Mo pesynbTaTaM AuarHo-
CTMPOBaHMS, OLIEHKE MokasaTenieil paboTbl MalMH MO rogaM 3KChyaTa-
umn 1 ap. MoaobHble 3aaaumn TpebyloT ONMCaHMS U3MEHEHMS NMApPaMETPOB
(XapaKTepUCTUK) O6BLEKTOB B Pas/iMuHbie MOMEHTbI BPEMEHU WM UX 3a-
BUCUMOCTU OT OCHOBHbIX NApaMeTpoB (Macchl, MOLLHOCTW, YMC/A MaLlWH B
arperaTte U T. [1.), XapaKTepu3yHoLLMX KOHCTPYKLIMIO.

Mpy HaNMuUMM AOCTATOYHON MHGOPMaLMM AN NPOrHO3MpoBaHUs
nokasaTtesien NPUMEHSIOT CTaTUCTMUYECKME METOAbI: 3KCTPanonaumto, UH-
TEPNoNAUMI0, KOPPENSALMOHHBIN U PErPECCUOHHBIN aHanu3 1 T. .

2.3. OLeHKa TOYHOCTM UCNbITaHUM

MokasaTesM HafeXXHOCTU CEeSIbCKOXO3AMCTBEHHLIX MalUMH onpe-
[ensoTcs NpU 3KCMNyaTauUOHHBIX WKW YCKOPEHHbIX MUCMbITaHusX. Ha
MpaKTUKe C YYETOM CE30HHOCTU CESTIbCKOXO3SIMCTBEHHBIX paboT U 3aBUCK-
MOCTM 3KCMJIyaTaUMOHHbIX MCMbITaHUI OT METEOPOSIOrMUYECcKUX YCIIOBUIA
MpyM UCNbITaHUSX COBMELLAIOT PSAOBYIO 3KCMUTyaTaUMiO CENbCKOXO35MCT-
BEHHbIX MalWH C UMWUTALUMEN BbINOHEHUSI Pa3NIMYUHbIX CENTbCKOXO35MCT-
BEHHbIX OMepaumii UM ¢ NPUMEHEHUEM crneumanbHoOro 06opyaoBaHus Ans
BOCMPOU3BEAEHNS HAarpy30K Ha CUIOBbIE N HECYLUME 3NEMEHTbI KOHCTPYK-
UMM MaLLUKHBI.

MaTeMaTuyeckasi oueHka uncia obpasuoB MaluvH, Heobxoaumoro
[Nt NPOBEAEHNs] PECYPCHBIX WUCMbITaHWA, C AOCTATOYHON AOCTOBEPHOCTHIO
MOXeT 6bITb MpoBeaeHa Mo CTaHAapTHbIM MeToaukam (FTOCT 27.503-81).
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CraHpapT npegycMaTpuBaeT MapaMeTpuyeckmin (Npy M3BECTHOM BUAE
3aKOHa pacnpeneneHusl Uccneayemon CiyyaiiHoM BeNMYMHbI) U Hemapa-
METPUYECKMIA MeToAbl pacyeTa uucnia obpasuoB. MpUMeHeHWe Henapa-
METPUYECKOro MeToda OBYC/IOBNMBAETCA 3afjaHHON BESIMYMHON BEPOSIT-
HocTU 6e30Tka3Holi paboTbl MallMHbl B TEYEHME HEKOTOPOro BPEMEHMU
3KCnJlyaTaumm € onpeaeneHHon JoBepUTENbHON BEPOSTHOCTbIO. B cBS3M ¢
OTCYTCTBMEM HOPMATUBOB BEPOSITHOCTM 6e30TKasHOW paboTbl MpUMeHe-
HWe HernapaMmeTpu4eckoro MeToda onpefeneHust HeobxoauMoro uucna
06pasLoB MaLUMH NPU UCTbITAHUSX OFPAHUYEHO.

[na npuMeHeHWs napaMeTpuyecKoro Metoaa YCTaHaBMBAETCS
paccesiHMe pecypcoB, Xapakrtepusyemoe KoaddMUMEHTOM Bapuaumm V,
TUN pacnpefeneHus pecypcoB W BblbupaeTcs HeobxoauMmasi TOYHOCTb
OLIEHKM MoKasaTesen.

PacnipepeneHvne pecypca CNOXHbIX arperatoB W Yy3/10B MallWH,
JOCTUraloLmnx npeaenbHoro COCTOSIHUS BCeACTBUME U3HOCA WX SNeMeH-
TOB, XOPOLLO OMMCLIBAETCS 3aKOHOM Belibynna; npeaBapuTenbHbIiN BbiGop
Ko3drUMeHTa BapuvauMnM PEKOMEHAYETCS MNpoBOAUTb C YYETOM TOro,
YTO, €C/IN B NPOLLECCe UCMbITaHUIM haKTUYecKasi BEfIMYMHA OKAKETCS He-
CKOJSIbKO MEHbLUE MPUHSATON MPU pacyeTe, 3TO NMWb MOBLICUT TOYHOCTb
OLIEHKM MoKasaTesiel HafeXXHOCTY.

Wccneposarmsmn TOCHUTU ycTaHOBAEHO, YTO NPU KOMMIEKCHOM
paspyLUeHnM AeTanel U y310B MalMHbl (COMETAHUE M3HOCA, YCTanocTu u
KOppo3uun) LenecoobpasHo NpvHUMaTb BENNUYMHY KoadduumeHTa Bapua-
um V = 0,3-0,4. Mpn V < 0,5 BbIbOp TMNa pacnpeaeneHust pecypcos
MpyM OLEHKE CpedHero pecypca He WrpaeT CyLecTBEHHOM ponu, WU Ans
onpefeneHus uicna obpasuoB MalMH MpUHUMMAETCs HopMalibHOe pac-
npeaeneHne pecypcoB B reHepasibHON COBOKYMHOCTM.

TOYHOCTb OLIEHKW MOKasaTesiel XapaKTeEPU3YIOT 4OCTOBEPHOCTLIO
N BEMMYMHON CPeaHEN OTHOCMTENBbHOM MOrpelwHocTU. BbibpaHHas Tou-
HOCTb OLIEHOK AOCTOBEPHOCTW MPU MPOYMX PaBHbIX YCIOBUSIX OKa3blBAET
pelatollee BAMSIHUE Ha HeobXoAMMOE ANS WUCMbITAHUA UYMCIO MaLLMH.
JloXXHas 3KOHOMUS Ha KONMUYECTBE MCMbITbIBAEMbIX 06pa3LoB MOXET
06epHYTbCS GOJbLUMMM MOTEPSIMU U3-3a HEMOSIHOW MHGOpMauMKn O Ha-
JeXHOCTW. HeonpaBaaHHOe yBenuueHue konuyectsa 06pasLoB Helene-
CO006pa3HO TEXHUYECKU U 3KOHOMUYECKM.

Mpu 3KcnyaTauMOHHbIX UCMbITAHUSX TOYHOCTb OLIEHKU CpeaHEero
pecypca unun cpegHeit HapaboTku B LenoM npuHuMaetca & = 0,1 ¢ aoBe-
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puTenbHON BeposaTHOCTbIO B = 0,90. PacyeT MMHUMANbHOMO YMCIa MaLlvH
ANS MPUHATBIX BEUYMH KO3(dULMEHTa BapyaLmMn npyu HOpMasbHOM 3a-
KOHe pacrpeaeneHunsi UCCNeAYEMbIX NoKasaTeNel HaaeXXHOCTU NPOBOANT-
cs1 no opmyne
2
N =Vt /3)

V — oxupaeMasi BenmMumHa koadduumeHTa Bapuaummn; & — 3aaaH-
Hasl oTHOCUTESbHas olWmMbKa cpefHero 3HaueHusl nokasaTtens Ha-
AEXHOCTW C AOBEPUTENBHOW BEPOSITHOCTBLIO [3; #p; Ao — KO DULM-
eHT CTblogeHTa (nMpuHUMMatoT rno Tabnuue).

Yncno obpasuoB A5 KOHKPETHOro BUAA MCMbITaHWUIM yCTaHABW-
BAETCA rOCyAapCTBEHHbIM CTaHAApTOM, OrnpeaensiowmMm Buabl U Npo-
rPaMMbl UCMbITAHWUM.

raoe

2.4. NMpoBegeHue UCNbITaHUN,
o6paboTka n aHanu3 pesynbTaToB

2.4.1. Buabl nnaHoB UCMbITaHUIA

Mpy NAaHUPOBaHUM UCTbITaHWIA Ha HAAEXHOCTU BO3HMKAET 3a-
Jaya Bblbopa ONTUManbHOrO nnaHa, Tak Kak OH onpegensietr obbem uc-
MbITaHWIA M METOABI PELLEHNIA, KOTOPbIE UCMONb3YHOTCS AN YCTaHOBMEHMS!
COOTBETCTBUS HAZLEXKHOCTM UCMbITLIBAEMOrO M34EUS 334aHHOMY YPOBHIO.
OCHOBHbIe BUbI MaHOB UCMbITaHWi NpuBeaeHsl B Tab. 2.1 [8].
Tabnuua 2.1
OCHOBHble BUZbI M1IAHOB UCTbITaHWM

BoccTaHaBnmMBaeMoCcTb 06bEKTOB B MpoLiecce
NCMbITaHWIA
Ycnosue npekpaLieHms m 5
ACTILITaHM e BOCCTaHaB occTa
NIMBAIOTCA M He | 3aMeHsaloTca | HaBnuBa-
3aMeHsITCs 0TCS
1 2 3 4
OTka3 Bcex 06bekToB NUN - _
[o rotkasos NUr NRr NMr
Mo ncreueHnn spemMenn T NUT NRT NMT
[lo r oTKa30B MK UCTEYEHUN BpeMeHN T NU(rT) NR(rT) NM (rT)
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OKOHYaHue Tabn. 2.1

1 2 3 4

WcnbiTaHne kaxaoro obbekTa A0 Hapa-
60TKM z (MpXM 3TOM BO3MOXHO MOSsIBNE- NU.
HME OTKasa WM CHATME C WCMblTaHWUIA z
6e3 oTKa3a)

MPUHATME PpEleHNs O MpeKpaLieHuH
UCTbITaHUI B mpoliecce paboThl He3aBu- NUS NRS NRS
CMMO OT 06beMa HapaboTKM UMM OTKA30B

O603HaueHus, npuHsATble B Tabnuue: N — 06beM Bbibopku; U — HEBOCCTaHAB/IMBAEMble
1 He3aMeHsieMble B C/lyYae 0TKasoB; R — 3aMeHsieMble B C/lydae 0Tka3os; M — BoccTa-
HaB/MBaeMble B C/llyyae 0TKa3oB; 1 — BpeMsl UCTbITaHWI; » — YCo OTKa3oB; S — npu-
HATUE peLLEHMs] B NPoOLEecce MCMblTaHUW; z — HapaboTka A0 3afaHHbIX YCnoBWUi Ans
KaXxzaoro obbekTa.

[ns npaBunbHOro Bbibopa niiaHa ucrbiTaHuii Heobxoamnmo [14]:

— onpefennTb NapTUO U3AeNniA, No pesynbTaTaM UCTIbITaHUIA KO-
TOpOI ByAET NPUHMMATLCS PELLEHNE;

— onpefenuTb NoAXoAsLyt0 MOAenb pacnpeaeneHnst 0TKa3oB BO
BpEMeHU;

— BbI6paTh MjaH UCrbiTaHWii, OCHOBAHHbIN Ha NPUHSATOM pacnpe-
JeneHuu.

2.4.2. Boibop ofHOPOAHOM NapTum

BONbLUMHCTBO CTAHAAPTHLIX METOA0B, UCMO/b3YEMbIX NP UCMbI-
TaHUAX HAAEXHOCTW W3AENNs, OCHOBLIBAETCA Ha JOMYLIEHWUM, YTO Hapa-
60TKa Ha oTKa3 (UK cpeaHee BpeMsi MexX/ly O0TKasaMun) ANs BCEX U3aenuii
BbI6paHHOW MapTUK pacnpeaesneHo OAMHAKOBO, T. €. NMpUYMHA 0TKas3a oa-
Ha M Ta xe. Takas NapTus Ha3bIBAETCA CTaTUCTUUECKU OAHOPOAHOW, U
TONbKO TaKas MapTusa A0/MKHA BbiTb 0TO6paHa AN NpoBeAeHUs UCMbITa-
HUI Ha HAZIEXXHOCTb.

OOHOPOAHOCTb MapTuM 06ecneunBaeTcs OAHOPOAHOCTLIO MaTe-
puana u3nenus, a Takke TEXHOMOMMN N3roToBeHnsa. Ecim naptus cratu-
CTUYECKWU HEOJHOPOAHA, TO BbIBOAbI, OCHOBAHHbIE HA MPEANONOXEHUN ee
O/[IHOPO/IHOCTU, MOTYT OKa3aTbCsA HEBEpHbIMU. Bonee Toro, 0TKasbl ClI0X-
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HbIX CUCTEM MaLLWH, NPOLUEALLIMX HECKOMBKO LIMKIOB OTKa30B M PEMOHTA B
YCNOBUSX XO35IMCTBA WM PEMOHTHBLIX MAacTEPCKMX, MOTYT B AanbHelLleM
MOAYMHATLCSA HOBbIM, OT/IMYHBLIM OT HayaslbHbIX, 3aKOHOMEPHOCTSIM.

Ecnu cnyyaiiHas Bbibopka 06pasLoB, MonyyeHHass U3 CTaTUCTU-
YEeCcKM OAHOPOAHON COBOKYMHOCTWM, MPOXOAMT WCMbITAHUA B 33[aHHbIX
ycnoBsusix, To 06pasubl 6yayT nocneaoBaTenbHO BO BpEMEHW OTKa3bIBaTh.
MonyyeHHble TakMM CrocoboM AaHHbIe MPeACTaBNAT cob0M MHOXECTBA
HEOTpULIATENbHbIX YACEN, XapaKTEPU3YIOLMX HAapaboTKM A0 OTKa3a Kax-
JI0ro 13 06pasLIoB.

Ecnu ucnbiTaHus NpoBoAMTbL 10 OTKas3a Bcex 06pasLoB BbIGOPKY,
TO pesynbTaThbl UCMLITAHUN NPEACTABAT ClyYaiHylo, HO YNOPAAOUYEHHYIO
BbIGOPKY HabnoaeHUin. DTU 3MNUpUYeckne AaHHbIE UCMbITaHWUIN XapakTe-
PU3YIOT 3aKOH (MHTerpanbHylo (YHKUMIO) pacnpeaeneHusl pecypca 06-

A
PasLOB 1 MO3BOJISIOT MOMYUUTb €ro 06pas — SMMMPUUECKUIA 3aKoH F(x).

Mpy HeorpaHWYEHHOM BO3pacTaHuM 06beMa BbIBOPKU aMMUpUYe-
A
CKWUI 3aKOH F (x) CTPEMUTCA K 3aKOHY pacrnpefeneHust 0aHOPOAHON re-

HepasibHOM COBOKYMHoCTU F' (x) , KOTOpBbIii NO3BONSIET ONpeae/nTL BEpo-

ATHOCTHYIO KapTUHY HaEXHOCTU ANs /Ilo60ro U3eNns 3ToM COBOKYMHO-
cTu. MNpaKTU4Yeckn He BCEraa BO3MOXHO, @ YaCTO 3KOHOMUYECKU HEBbI-
rogHO YBENNUMBaTb O6bEM BbIGOPKW, MOANEXALUMI CheumasnbHbIM pe-
CYPCHbIM MCMbITaHUAM N1 YTOUHEHMSI 3aKOHa pacnpeaeneHus. Mostomy
AN YBENMUYEHMS 06beMa BbIGOPKM MCMOMb3YIOTCA AaHHbIE 3KCM/yaTauu-
OHHbIX UCTbITaHWIA CENbX03MALLUMH B pasfiMyHbIE roAbl U B PasHbIX perno-
HaxX CTpaHbl. OQHAKO B 3TOM CJ/Tydae HET rapaHTUM OHOPOAHOCTU MapTum
Mo MpU3HaKy MPUYMH OTKa30B. C TOUKM 3pPEHUS CTAaTUCTMKM 3afiaya co-
CTOUT B OMpeaeneHnn Toro, SIBNSETcs n Habnogaemblii pa3époc Hapa-
60TKM CNyYalHbIM, NMPUCYLLMM OAHOPOAHOW MapTWM, WM 3TO CNEACTBUE
HECKOJIbKUX CTyYaliHbIX NPUUMH (PasfiMuHbIX YCIOBUIA UCTIbITAHUI NO Ha-
rpy3KkaMm, KayecTBy M3roToBnieHus 1 ap.). C 3Toi Lenblo NpoBoasAT aHam3
PE3KO BbIAENSAOWMXCS BEIMUMH C NOCNEAyIOLEN UX BbIGPaKOBKON.
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2.4.3. OnpegeneHne TOYHOCTM U HAAEXHOCTM BbIBOPKK

[ina onpeaeneHnst TOYHOCTU € WU HAAEXKHOCTM P BbIBOPKU He-
06X0AMMO BbIYNCITUTL BEPOATHOCTb

P(lg, —&|<2)="P.
PaCCMOTpVIM pelleHne 3TON 3aa4vyu npu Bbl60p0l-IHOl7I OUEHKe ao-
7V NpU3HaKa p 1 reHepanbHoi cpeaHei Oo.

OueHKa [0 NPpU3HaKa

B naHHoM cnyuae §g=Pun &, =g/ N=p;.
[JloBEPUTENBHYIO BEPOSITHOCTb MOXHO OnpeaenuTs no dopmyne

JNannaca
&
P=||=-p.
GN b

<aJ=Oax (2.5)

roe ¢ — Bpems NposiB/eHns cobbITui, ¢ =

2

€ qu
qu /N N
Gq_ — ancnepcua Ao npmu3Haka.

®yHkums d(¢) TabynmposaHa (Tabn. 2.2) [10].
WHTerpan BepossiTHOCTW onpeaenseTcs no gopmyne

tZ
. 2 ¢ 2
Oy =—=|e -t
21,
Tabnuua 2.2
Tabnuua ¢yHKumMin Nlannaca
! (1) ! (1) ! (1)
1 2 3 4 5 6
0,00 0,0000 1,00 0,6827 2,00 0,9545
0,05 0,0399 1,05 0,7063 2,05 0,9596
0,10 0,0797 1,10 0,7287 2,10 0,9643
0,15 0,1192 1,15 0,7499 2,15 0,9884
0,20 0,1585 1,20 0,7699 2,20 0,9722
0,25 0,1974 1,25 0,7887 2,25 0,9756
0,30 0,2358 1,30 0,8064 2,30 0,9786
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OKoHu4aHue Tabn. 2.2
1 3 4 5 6
0,35 0,2737 1,35 0,8230 2,35 0,9812
0,40 0,3108 1,40 0,8385 2,40 0,9836
0,45 0,3473 1,45 0,8529 2,45 0,9857
0,50 0,3829 1,50 0,8664 2,50 0,9876
0,55 0,4177 1,55 0,8789 2,55 0,9892
0,60 0,4515 1,60 0,8904 2,60 0,9907
0,65 0,4843 1,65 0,9011 2,65 0,9920
0,70 0,5161 1,70 0,9109 2,70 0,9931
0,75 0,5467 1,75 0,9199 2,75 0,9940
0,80 0,5763 1,80 0,9281 2,80 0,9949
0,85 0,6047 1,85 0,9357 2,85 0,9956
0,90 0,6319 1,90 0,9426 2,90 0,9963
0,95 0,6579 1,95 0,9488 2,95 0,9968
1,00 0,6827 2,00 0,9545 3,00 0,9973

®opmyna (2.5) cBs3bIBaeT Mexay coboii Tpy napaMeTpa: AoBe-

PUTENbHYIO BEPOSITHOCTb P, TOYHOCTb € U 06beM Bblibopku N. CxeMbl pe-
LLIEHNA TPEX OCHOBHbIX TUMOBLIX 337a4, 3aK/IOYAIOLLMXCA B OnpeaeneHun
Noboro 13 3TUX NapamMeTpoB, ecny 3aAaHbl 1BA OCTasbHbIX, NPUBEAEHbI B

Tabn. 2.3.
Tabnuua 2.3
Cxema peLlleHns TUMOBOM 3a4ayun
Tun Ycnosue CxeMma pelueHus
3a7aun [laHo | Haiitu 1-11 371an 2-it 3Tan 3-it atan
BbIUMCASEM BbIUMCASEM onpezensem
I eN| P o, /N { P=®()
onpezensieM no
p BbIUMCASEM 6n.2.2 ¢ BbIUMCASEM
il N, € 5y /N Tabn. 2.2 { 3 e=10(g/N)
P=0(@)
BBIYUCNISEM MO (hopMynaM
N=53 &[1_§}
onpezensieM no g’ NU N
Tabn. 2.2 f u3 ecnm o, U3BECTHO;
11 eP| N &N
P=®(¢) 2
N o=
max — ]
4¢?
ecm g; /N He U3BECTHO
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OueHKa reHepasibHoV cpegHel

B  pmaHHOM  cnyvae  uMeeM: €, =Xo, &,

Il
£

P(|X, - X,|<2)=0 ﬁ

Mocne CoOTBETCTBYIOWMX Npeobpa3oBaHmii 3Ta opMyna npuMert
BUA

P(|%, - X,|<e)=0| = N -0, (2.6)
c,(X;)

OHa ucronb3yeTcs Npyv MaTeMaTUUYECKOM aHanm3e BblGOPOYHOM
OLIEHKM reHepasbHOW CpefHei M CBS3bIBAET Mexay coboil aoBepuTesb-
HYI0 BEPOSITHOCTb P, TOYHOCTb BblbOpKkM € U 06beM BbIGOpkM N. Ee MOX-
HO NPUMEHATb ANS aHaNOrMYHbIX Tpex TUMOB 3ajJay, paccMaTpuBaeMbIX
BblLLE B CBSI3W C OLIEHKOW [OMM Npu3HaKa.

Mpumepsbr. Myctb ans Bolibopkn N = 1000 13 HEKOTOPOW reHe-

pasibHOMN COBOKYMHOCTU 0: =168 n 6, = 5,92.

1. OnpeaenmTs, B Kakux JOBEPUTENIbHBIX MPAHULIAX C BEPOSITHO-
creio P =0,95 6yaer HaxoanTbcs X,.

PeweHue:
U3 BbipaxeHus (2.6) cneayeT, uto P=®(£)=0,95, roe t=8\/ﬁ / c,.
B Tabn. 2.2 c yyetom t u P = @ (f) HaxoauM, 4To =1,96 ans Be-

postHocTh 0,95.
MoacraBnas N= 1000; c, = 5,92, onpeaensieM TOYHOCTb BbIGOP-

KU E:
s, 1,96-5,92
g0 7070 37
JN 1000
CﬂeﬂOBaTeﬂbHO, NOBEPUTEJIbHbIE TPaHULIbl 6YL|,YT ornpeaenexbl
KakK

168-0,37 n 168 +0,37.
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2. OnpenemmTb 1o AaHHbIM 334341 BESMYNHY [IOBEDUTETbHOM
BEPOSITHOCTU P, C KOTOPOU MOXET 6bITb rapaHTUpPOBaHAa NMpeAesibHas ro-
rPEeLIHOCTb BbIbopkn €=0,5.

Peluenue:
eN _0,5-4/1000

c, 5,92

_ TMoactaBnsst aT0 3HayeHne B dyHKUMIO Jlannaca, nosydaem:
P=0(t)=0(2,67)=0,9922.

3. [pu Tex xe ycraoBusX ONpeEAEINTL, KaKoU [JO/IKEH BbiTb 00b-
€M Bbl6OPKM, Mpu KOTOPOM PEAE/IbHAas OLLmMbKa 6yAeT rapaHTMpoBaHa ¢
BeposATHocTbio P = 0,9990.

PeweHue:

13 3aBucumoctn P= d(r) = 0,9990 Haxoamm, uTo ¢ = 3,29.

M3 BblpaXxeHusi ANns ¢ Noslydaem

t? 3,297
N=—o;; N===
€ 0,5

AHANOrMYHO peLuatoTcs 3afaum no onpegenexHuio €, P u N npu

OLleHKe A0/M NpU3Haka P; no BbIBOpOYHOM YacTHOCTU g;/ N.

=2,67.

Bbluncnsem ¢: ¢ =

-5,92% =1520.

2.4.4. Kputepuu HenpuHaTus
pe3K0 BbIAENSIOLWMXCS pe3ynbTaToB HabnoaeHui

Ha npakTuke pesynbTaT, OT/IMYHBIA OT APYrUX 3HAYeHuWid, onyc-
KaloT, HEe CUMTas HY)XHbIM BK/IHOYaTb €ro B CTAaTUCTUUECKMIA aHanms. B Tex
e cnyyasix, Korga MMeeTcsl TONbKO MOZI03PeHne, YTO OAMH WU HECKOSb-
KO pe3ynbTaToB NosyyYeHbl OWMB0UYHO M3-3a BAMSAHUS MOBOYHBLIX (hakTo-
pOB, HEobX0AMMa MpPOBEPKA MO KPUTEPUAM MPUHAMNEKHOCTU 3TUX CIy-
YaliHbIX BEMIMUMH FreHepasibHON COBOKYMHOCTY.

Oyerka PE3KO BbIAEJIAIOLNXCA 3HaqYeHM HabiroAeHn rno MeToay
UCT10/1b30BaHUs1 rpakTuveCcku rpefesibHoro rioJisd paccenBaHns

Ona kpuBol pacnpepenenust fix) (puc.2.9) npakTudecku npe-
[eNnbHbIM MONEM pacCceMBaHUS Ha3bIBAETCS PACCTOSIHWE MEXAY TaKMMM
[BYMS! 3HAUEHUSIMU X1 U X, CyYalHOM BEMMYMHBI, MPY KOTOPbIX Mioladb,
orpaHuyeHHas KpuBol f{x) u ocblo abcumcc Ha oTpeske [x;; x,], paBHa
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1-2pB, roe B — BeposiTHOCTL pucka (6paka). O6blYHO NpUHWUMaKT 2P =

=0,0027; ]Zf(x)dx =1-2.

X

S

|
Xy 22 x

Puc. 2.9. Kpusasi pacnpepenenus f(x)

MocneaoBaTebHOCTb NPOBEPKU PE3KO BbIAENSAIOWMXCA 3HAUEHUI
pe3y/nbTaToB Hab/lOAEHUIA PAaCCMOTPUM Ha NpUMeEpE.
TMpumep: iMeeTcs psa ciydaiiHbiX BEIMUMH ABAALATH OMbITOB:

1) 3,68; 6) 5,08; 11)  2,81;  16)  4/43;
2) 3,11; 7) 2,95; 12) 465  17)  343;
3)  4,76; 8) 6,35; 13)  3,27; 18)  3,26;
4) 2,75; 9) 3,78; 14) 4,08, 19) 2,48
5)  4,15; 10)  4,49; 15)  451;  20)  4,86.

CoMHWTENbHa fOCTOBEPHOCTL 8-r0 M3MepeHus, AaBLIEro 3aMeTHO
oT/MYatoLwmincs pesynbTat — 6,35.

1. Bblumcnsiem cpegHee 3HadeHue 19 ocTanbHbIX YsieHoB (Benu-
YMHoW 6,35 NpeHebperaeM) 1 cpeaHee KBaApaTUYHOE OTKIIOHEHUE:

':Zx,. :72,51:3’82;
N 19

=

1 & ., \/1168
o'=|—)> (x.-%) = *—— =(,805.
\/N—IZ‘(' ) 18
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2. Mo Tabnuue pacripeaeneHss HOPMUPOBAHHbLIX OTKIOHEHWM
(Tabn. 2.4) Haxoaum, uto ans N — 1=19, Hanpumep, npu [=0,01,

t, =2.86.
Tabnuua 2.4
PacripeneneHie HOpMMPOBAHHbIX OTKIIOHEHWI £
B Manoii Bblbopke 1 - =N —1
Homep 0,8 0,9 0,95 0,98 0,99 0,999
onbITa

1 3,08 6,31 12,71 31,82 63,66 636,20
2 1,89 2,92 4,30 6,97 9,93 81,60
3 1,34 2,35 3,18 4,54 5,84 12,94
4 1,74 2,13 2,78 3,75 4,60 8,61
5 1,73 2,02 2,57 3,37 4,03 6,36
6 1,44 1,94 2,45 3,14 3,70 5,96
7 1,41 1,90 2,37 3,00 3,50 5,40
8 1,40 1,86 2,30 2,90 3,36 5,04
9 1,38 1,83 2,26 2,82 3,25 4,78
10 1,37 1,81 2,23 2,76 3,17 4,59
11 1,36 1,80 2,20 2,72 3,11 4,49
12 1,36 1,78 2,18 2,68 3,06 4,32
13 1,35 1,77 2,18 2,65 3,06 4,12
14 1,35 1,76 2,14 2,62 2,98 4,11
15 1,34 1,75 2,13 2,60 2,95 4,07
16 1,34 1,75 2,12 2,58 2,92 4,02
17 1,33 1,74 2,11 2,57 2,90 3,97
18 1,33 1,73 2,10 2,55 2,88 3,92
19 1,33 1,73 2,09 2,54 2,86 3,88
20 1,33 1,72 2,09 2,53 2,85 3,85
21 1,33 1,72 2,08 2,52 2,83 3,82
22 1,33 1,72 2,07 2,51 2,82 3,79
23 1,33 1,71 2,07 2,50 2,81 3,77
24 1,33 1,71 2,06 2,49 2,80 3,75
25 1,32 1,71 2,06 2,49 2,79 3,72
26 1,32 1,71 2,06 2,48 2,78 3,71
27 1,32 1,70 2,05 2,47 2,77 3,59
28 1,32 1,70 2,05 2,47 2,76 3,67
29 1,32 1,70 2,05 2,46 2,76 3,55
30 1,31 1,70 2,04 2,46 2,75 3,65
40 1,30 1,68 2,02 2,42 2,70 3,55
60 1,30 1,67 2,00 2,39 2,66 3,36
120 1,29 1,66 1,98 2,35 2,62 3,37
0 1,23 1,65 1,96 2,33 2,58 3,29
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3. Bbluncnsem: ‘xg —;"=6,35—3,82=2,53; th’=2,86-0,805=2,30.

Tak kak 2,53>2,30, To ¢ BepositTHocTblo 1 — 0,01 nony4yeHHoe
3HauyeHune 6,35 HeNb3s CUNTATb OTHOCSILMMCS K pacnpeaeneHuto cydan-
HOW BENMUMHBI NPU3HAKA U NMO3TOMY €ro He CNeAYET YUUTbIBATD.

B obuiem BMAE 3TO BblpaXXaeTcs HEPABEHCTBOM

~ ~ ' ~ ~ '
(‘0 —0j|—c tB)>0 nnm (‘0 —0j|—c tﬁ)<0,

~

rie o0 W ¢’ — COOTBETCTBEHHO CpedHee M CpeaHee KBaapaTWYHoEe
OTK/IOHEHUS psifla CllyYalHbIX BENIMUMH, BblUMCIEHHbIE 6€3 3HaYe-
HUS X;.
Ecnu neBasi YacCTb HEpaBEHCTBA MOJNIOXUTENbHAsH BEMIMYMHA, YNC-
no x; oTbpaceiBaeTCs, B NPOTUBHOM C/ly4Yae — OCTaeTCs.
Ecnn Tpebyetcs 6onblias BepositTHocTb (>0,01) HagexHocTw,
Hanpumep: 1 -3 =1-10,001, Toana N=19 ¢, =3,86.
Torpa
t,6'=3,86-0,805=3,107, Ho ([3,82-6,35/-3,107)<0. Mostomy c

BeposTHOCTbIO 1 -3 =0,999 BennunHy 6,35 MOXHO CUMTaTb OTHOCSLLEN-

€A K paccemMBaHu1IO UCCNEAYEMOro NpusHaka.
Ecnn HeckonbKo 3KCnepUMeHTaslbHbIX AaHHbIX Pe3KO OT/IMYHbLI OT
OCTallbHbIX Pe3ynbTaToB 3KCMepuMeHTa, HeobxoaMMo 6e3 HuX onpene-

mTh X' U o', a 3aTeM OLUEHUTb Kaxaoe (U3 BbiNadatoLlmxX) 3HaUeHNE Mo
npuBeAEHHON cxeme.

OueHKa ro Kputeputo YpeuHa

B paccMOTpeHHOM Bbille KPUTEPUM NPU pacdeTax 3HauYeHuin x U
G WCKJTIOYAKOTCA BblAeNsowmecs pesynbTaTbl SKCNepUMeHTa.

KpuTepuin MpBHa OCHOBaH Ha PasHOCTU MEXAY X, W X, pe-
3yNbTaTOB U3MEPEHUI (X, U X,+1 — ABA HaMBOMbLUMX 3HAUYEHUS ClyYalHON
BE/IMYMUHDI).

Kputepviem asnsetca dyHkuMa A =x,,, —x, / G. JTa (QyHKums

TabynnpoBaHa VpBMHOM ANst pa3fMYHON HageXXHocTH (Tabn. 2.5).
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Tabnuua 2.5
3HaueHus A kputepust MpBuHa

A P=0,95 P=0,99 A P=0,95 P=0,99
2 2,8 3,7 50 1,1 1,6

3 2,2 2,9 100 1,0 1,5
10 1,5 2,0 400 0,9 1,3
20 1,3 1,8 1000 0,8 1,2
30 1,2 1,7

Ecnv nonyyeHHoe 3HauyeHue 6onbliue TabnnyHoro Ans 3aaaHHOMN
HaAEeXHOCTN, TO Pe3yNbTaT 3KCMEPUMEHTA ABASIETCS OWMOOYHBLIM U €ro
Hago oTépoCuThb.

Mpumep. MNyctb NMeeM pe3ynbTaT 3KCMEPUMEHTa B BuAe psiaa
uncen: 3;4;5;6;7;7;8;9;9; 10; 11; 17.

OnpepensieM x' n c:

?:%Zx,.z&o; o= |——3(x -x) =3.7.

B npumepe x,,, =17; x, =11.

Onpepensiem A :
=l H 6
3,71
Mo Tabn. 2.4 Haxopum, yTo Ang Bnmxanwero N=10 Agos= 2,23.
Takum obpaszoMm, (Aoos= 2,23) > (A=1,6), nosToMy 3HaueHue X, =17
cneayeT yuuTbiBaTh.

2.4.5. OnpepeneHne Moaenu pacnpeaesneHus

BbibpaHHas Mopenb pacrnpefeneHnsl pecypca M3aenuns A0KHa
6bITb 1OCTAaTO4HO 060CHOBAHA, Tak Kak OT 3TOr0 3aBUCUT CTemNeHb A0CTO-
BEPHOCTW OLEHKM HAAEXHOCTU M3Aenvst no pesynbTaTtaM UCTbITaHWN.
MHoroo6pasve MaTepuanoB (MeTass, NojMMEPbl, KOMMO3WUTbI), U3 KOTO-
PbIX M3rOTaBIMBAIOTCS 3/IEMEHTLI KOHCTPYKLMM MaLMH, @ Takxke Mnpuyn-
Hbl, BbI3bIBAOLLME UX HArpy>XeHus, 06yCloBNMBaloOT U pasHoobpasne Mo-
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Jenei pacnpeneneHns pecypcoB 3TUX 3MIEMEHTOB M CUCTEM. AHANM3 Ha-
JEXHOCTMN 3/IEMEHTOB M CUCTEM MHOIMX KOHCTPYKLMIA B TEUEHME psaaa NeT
MX 3KCMJyaTauuu MOKasbiBaeT, YTo HavMbonee 4acto MMEeloT MECTo pac-
npeneneHnsl HaaeXXHoOCTU Mo HOPMaslbHOMY M 3KCMOHEHLMANIbHOMY 3aKo-
HaM, a Takxke pacripeaeneHue Beibynna.

[Ansa cBeaeHnst K MUHUMYMY BO3MOXXHOCTM HEMPaBWJIbHOTO BbIGO-
pa 3aKoHa pacrpeaeneHns pecypca HeobXoaMMo MCMONb30BaTh BCHO WH-
(hopMaLmMIo O HAZIEXXHOCTM pacCcMaTpUBaEMbIX 3/IEMEHTOB. LienecoobpasHo
MpW 3TOM NPUHATL CIeAyoLLNE MEepbI.

1. Ucrosib30BaHne UMEIOLUNXCS MHXXEHEPHBIX CBEAEHMU. VHXe-
Hep-ucnbiTatenb (MM UHXEHEP-KOHCTPYKTOP), XOPOLUO 3HAKOMbIM C MUC-
MbITLIBAEMBIM U3[ENNEM, YAacTO MOXET UMETb CBEAEHUS WM anpuopHoe
NpeacTaB/iEHNE OTHOCUTENIbHO XapaKTepUCTUMK OTKa3oB. OH MOXET, Ha-
npuMMep, yKasaTb LienecoobpasHOCTb NPUMEHEHNSI B KOHKPETHOM Cllyyae
y6bIBAIOLLEA MM BO3PACTalOLLEN (YHKLUMM UHTEHCMBHOCTM OTKA30B. JTU
NpeanosnoXeHNs MoryT 6biTb U HE OYEHb TOYHBIMU, OHAKO CMOCOBCTBYIOT
npenoTBpaLLeHmio rpy6bix OWNGoK Npu BbiGOpe pacnpeaenieHus.

2. [pumeHeHne rpagpmyeckux MeToqoB oueHkM. Ecnu nMeroTtcs
(MM MoryT 6biTb MOMYYeHbl) AaHHLIE UCMbITAHUA M3AENUsi, TO MOXHO
BOCMOJ1b30BaTbC METoaMu rpadmueckoin NOAroHKM KpuBbIX, obnerdyato-
WMMK BbIGOp pacnpeneneHus. Mocneayollas TMHeapu3aUmns HeNMHeRHbIX
(byHKUMIN pacnpeneneHus (HanpuMmep, pacrnpeaeneHve Beibynna wnm
norapucMUYEeckM HOPMasibHOE) MO3BOJISIET OMNpeaeTb NPaBUIBHOCTb
BbIGOpa 3TUX 3aKOHOB pacrnpefesieHns, a TakxKe NapaMeTpbl, 3a4aloLlme
MOJIOXXEHME U hOPMY pacripeaeneHus.

3. llpumeHeHne Kputepues coriiacus. [ns NpoBEPKM KayecTBa
COrNIaCoBaHWUs AMNUPUYECKOrO PacnpeaeneHns ¢ rMnoTeTMUYECKUM MOXKHO

BOCTMONb30BaTLCA KpuUTepusMu x> unn A. KpuTepuit Konmoroposa A

0CO6EeHHO MOAXOANT ANsl Cyyasl, KOrAa NpeanosaraeMoe pacripesesneHve
HEMNpPEPBLIBHO, YTO O6bIMHO MMEET MECTO MpU MUCMbITAHUAX HaAEXHOCTM
usgenus.

4. [MpumeHeHne HernapameTpuyeckux METo4oB. B cnyvae HeBO3-
MOXHOCTM ornpefeneHnsi Buaa akTUYECKOro pacrpefefieHnsl MOXHO
BOCMOJIb30BaTbCsl METOZOM, KOTOPbIA MPUHSATO Ha3biBaTb HeMapameTpu-
yeckuM. [pu UCMONb30BaHUM TaKOrO METOAA BPEMSI YCTaHaB/MBAETCS
paBHbIM BPEMEHM, B TEYEHME KOTOPOro M3aenme A0MKHO paboTaTh B yC-
NOBUSAX 3KCNJyaTaumn. bnarogaps sToMy BpeMsi Kak hakTop MCKIIloYaeT-
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C M3 UCTbITAHUA U MPUXOAUTCS TOMBKO (PUKCMPOBATb HEUCTPABHOCTM
WK OTKasbl. MeToa MOXET 6bITb OYEHb [OPOrMM, €CIM BpeMsl paboThl B
YCNIOBUAX 3KCMyaTaumMn Benmko. OfHako ecin Bua (akTuyeckoro pac-
npeaeneHns NoABepraercsl AOCTaTOYHO OBOCHOBAHHOMY COMHEHWIO, AO-
NOJITHUTESbHBIE PACX0/bl, CBA3AHHbIE C NPOBEAEHUEM HEMAPAMETPUUECKNX
UCMbITAHUIA, MOryT 6biTb OMpaBAaHbl. Bo MHOMMX cnydasix MpUMEHeHWe
TaKoro MeTo/la MOXET OKa3aTbCsl HaUJTyYLLMM PELLEHUEM.

2.4.6. Beibop nnaHa ucnbiTaHui

MNpn CTeHOOBLIX PecypCHbIX WCMbITAHMAX Yalle MPUMEHSIOTCS
cneayumne BapuaHTbl N1aHOB MpoBeAeHUA NCMNbITAHWUIA: a) o npeaenb-

HOrO COCTOSIHUSI BCEW BbIGOPKM ([NUN]), 6) A0 3apaHHON HapaboTku
HE3aBUCUMO OT COCTOsHUSI 0GbekToB ucrbitakust ([NUT]| wm [NRT],
umn [NMT]); B) no HactynneHusi r otkasos BbiGopku ([NUr| unm
[NRr], nm [NMr]).

BapuaHT a naaeT Haubonee NosHyl0 MHAMOPMaLMIO, HO Co3aeT
caMble [UMTeNbHbIE MO BPEMEHW WCMbITaHWs. BapuaHT 6 naeT BO3MOX-
HOCTb COKPaTWUTb BPEMS WCTbITaHWUIA U B CTEHAOBbIX PECYPCHBIX MCMbITa-
HWSIX NPUMEHSIETCS Yalle, YeM BapuaHTbl @ U B. Mpu 3TOM MpeanoyT-

TEJIbHO BbIMOJIHATbL yCrioBue
T=T,+AT,

rae T, — HapaboTka, sKBMBaneHTHas (bnaropaps popcpoBaHmio pe-

XXMMOB WCMbITaHWUIN) KOHTPOAMPYEMOMY CPOKY Cnyxbbl; AT — 3a-
nac, 3aKkiaablBaeMbllii NPU UCTIbITAHUSX U 3aBUCALLMIA OT CTEMEHU
OTBETCTBEHHOCTU OLIEHOK MOKasaTeNen HafeXHOCTU U TOYHOCTU
BbIGPaHHbIX PEXMUMOB.
3apaHee YyCTaHOBUTb AJIMTENBHOCTb UCTbITaHUIA MOXHO, MUCMOSb-
3ysl BapuMaHT 6. BapuaHT B TakXe AaeT BO3MOXHOCTb COKpaTUTb BpeMms
UCrbiTaHuiA. OH NPUMEHUM ANs U3YyYeHWsl MokasaTeneil 6e30TKasHOCTH
06bEKTOB UCMbITaHWUIA. [pU NPOBEAEHUN CTEHAOBbLIX PECYPCHBIX MCMbITa-
HUI NPUXOAUTCA B CUNY psida HemnpeaBUAEHHBIX MPUUMH YacTb 06LEKTOB
CHUMaTb C UCTbITAaHWIA Ha pa3HbIX CTaaMsX HapaboTKuM A0 MaHUMpPyeMOoro
oTKka3a (OTKasbl HeYUYUTbIBAEMbIX AeTanel creHaa v ap.). Takoi npouecc,
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Ha3bIBAEMBbIM LEeH3ypupoBaHneM, MOXXET MNposABUTbCA Npun peann3aumnmn
noboro u3 BblLLENEPEYNCTIEHHbLIX BAapuaHTOB MJIaHMPOBaAHUA UCMbITaHNA.
OH HaknagbiBaeT onpeaenieHHble ycioBnua Ha METOoAbl O6pa6OTKVI nony-
YEHHBIX MOC/E UCTbITAHWUIA PE3YNbTAaTOB.

2.4.7. OnpeaeneHve obbeMa UCMbITaHWN

[Jlo Hayana cTeHAoOBbIX pecypcHbix ucnbitaHnin ([NUN], [NUT],
[NUT]) pelwaetcs Bonpoc 06 obbeMe WUCMbITaHWUI, T. €. ONpeaensercs

4yuncno I'IOBTOpHOCTEI\;I OornbiTa, KOTOPOE YAOBJIETBOPAET TpeﬁoBaHMﬂM TOY-
HOCTU NOJTy4aeMbIX pPe3yJibTaTOB.

NcxogHbIMM AaHHBIMKW Ans Bbl60pa 0o6beMa UCMbITAHUI ABNAIOT-
Cq. npepenbHasa OTHOCUTENbHaA owwnbka ¢, [oBepuTesibHasa BEPOATHOCTb

WHTEPBanbHOW OueHkM [3, ko3cdMUMEHT Bapuaumu V' pacnpeneneHus

HapaboTKN KaK C/Ty4alHOW BENMYMHBI, @ NpY NMapaMeTpUYeckoM MeTOAE
OLIEHKM MOKa3zaTeneil HaAeXXHOCTU ELLE M BUZ 3aKOHa pacripefesieHusl.
Kak npaBuno, o6bem ucnbitaHmii npu nnaHe [NUN] ans oueHku

HapaboTKM A0 OTKasa YyCTaHaBnMBaeTcs no Tabn. 2.6-2.8, 4na oueHku
Y -NpoueHTHOI HapaboTkn — no Tabn. 2.9-2.12. O6beM MCMbITaHWiA Npu

nnaHe [NUr] onpenenserca Ans cpefHeln HapaboTkM A0 OTKasa no

Tabn. 2.6-2.8, rae BMecto N HaxoAsaT 3HadeHue 7. KonnyectBo 06bekToB
ncnbiTaHns N BbIYMCNSETCA NO crieayowmm gopmynam:
— ONS HOpManbHOro pacnpeaeneHus

N=r|0, (XT_IJ , 2.7)

rae OO — (yHkuma Jlannaca (yHKUMS HOPMMPOBAHHOIO pacnpeae-

nenus); y =T, /T,,~ OTHOCUTENIbHasi MPOAOIKUTENBHOCTb MCTbI-
TaHui; T, — NPOAOMKNTENLHOCTb UCMbITaHWA; T, — cpeaHee 3Ha-

yeHue BPeMeHu [10 0TKa30B;
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— ANnsa pacnpeaeneHmns Be17|6ynna N 3KCNOHEHUMaIbHOro

exp{)@&[b;lﬂ (r-0,5+0,5
A
exp| x 5 -1

roe I’ — ramma-pyHKUMs; b — napaMeTp pacripeaeneHus Beiibynna

0

¢ 5

N =

— ana ﬂOFapVIq)MVILIeCKM HOPMaJIbHOro pacripeaeneHmna

Iny

JIn(7? +1)

Onpenenenve obbema ucnbitaHuii npu nnaHe [NUT] Bepetcs

N=r|l0, (2.9)

Mo TaKol e MeToauke, Kak 1 npu nnade [NUr]. Ecnm T, He 3apaHo, TO
MOXHO NPUHSTL 3HadeHne N 1 no oaHou u3 dopmyn (2.7)~(2.9) Haiitn ¥
n T, kak ans cpeaHeil, Tak u Ang y -NpoLieHTHO HapaboTku.

Tabnuua 2.6

Yuncno obbekToB UcnbiTaHuit N npu nnaHe [NUT]
1 HOpManbLHOM pacnpegeneHuu

OAHOCTOPOHHSAS KoapdumumeHT Bapuaummn V
OTHOCMTeanag [oBEpUTENbHAS
rlorpellinocTe BeposTHOCTb [3 0.1 0,2 0.3
0,80 2 4 8
0,90 3 8 16
0,10 0,95 5 13 26
0,99 8 25 52
0,80 1 2 3
0,90 3 4 6
0,20 0,95 3 5 8
0,99 5 8 16

113



Tabnuua 2.7

Yncno o06bekToB mcnbiTaHuit N npy nnaHe [NUT]

N norHopmMa’sibHOM pacrnpeaeneHmmn

OAHOCTOPOHHSSA KoadpuumeHT Bapnauum V'
I_?THOCV'Te”"Haé' [oBepuTE/bHas

OrpeLLHoCTb BEPOSITHOCTH B 0,4 0,6 0,8 1,0
0,80 10 25 40 65

010 0,90 25 65 100 100

’ 0,95 40 100 100 100

0,99 80 100 100 100

0,80 3 6 10 20

020 0,90 6 15 25 40

’ 0,95 10 25 40 65

0,99 20 50 80 100

Tabnuua 2.8
Yncno o06bekToB McnbiTaHuit N npy nnaHe [NUT]
“ pacnpegenexumn Belibynna
OAHOCTOPOHHSSA KoadpuumeHT Bapnauum V
I_?THOCV'Te”"Haé' [oBepuTE/bHas

OrpeLLHoCTb BEPOSITHOCTH B 0,4 0,6 0,8 1,0
0,80 6 17 33 57

010 0,90 16 45 65 100

’ 0,95 28 76 100 100

0,99 59 100 100 100

0,80 1 3 6 10

0,90 3 8 17 28

0,20 0,95 5 15 29 48
0,99 11 31 100 98
Tabnuua 2.9

Uncno 06LeKTOB MCTbITaHU N Ans OUeHKW Y -MPOLEHTHBIX NokasaTeneii
npv nnaHe [NUT] n HopMmanbHoM pacripegeneHnm (Y = 80% )

OAHOCTOPOHHSSA KoadduumeHT Bapnauum V
r%':”%i‘;';e”b:ag JoBepuTenbHas

petrocT BeposTHOCTb 3 01 0,2 0,3
0,80 2 9 24

0,90 4 20 55

0,10 0,95 7 32 89
0,99 14 64 100

0,80 1 3 6

0,90 1 5 14

0,20 0,95 2 8 23
0,99 4 16 45
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Tabnmua 2.10
Uncno o6bekToB UCTbITaHuiA N Anst OLEHKU Y -MPOLIEHTHBIX

nokasatenei npu nnade [NUT] 1 norHopMasibHOM pacripeaesieHnm

(v=80%)
OAHOCTOPOHHSA KoadpdpuumenT sapuaumm V'

r?"'rHOil;'Je”b:aﬂ [oBEpUTENbHas Db P
OrpelHocTy & Bepo;lTHocrbB 04 0,6 0.8 1,0
0,80 10 20 33 45
015 0,90 22 46 74 100
! 0,95 37 76 100 100
0,99 73 100 100 100
0,80 5 11 18 25
020 0,90 12 26 ) 58
: 0,95 21 43 68 9
0,99 41 85 100 100

Tabnuua 2.11
Uncno 06beKTOB MCTbITaHUI N Ans OUeHKU Y -MPOLEHTHbIX

nokasatenen npu nnaHe [NUT] u pacnpeaenenun Belibynna (y =80% )

OAHOCTOPOHHSSA

OTHOCUTENbHaS HoBepMTONbHAS KoachdunumeHT Bapuaummn V
MOrpewHoCTb € BEPOATHOCTH B 0,4 0,6 0,8 1,0
0,80 22 55 100 100
0.15 0,90 51 100 100 100
! 0,95 83 100 100 100
0,99 100 100 100 100
0,80 13 31 56 89
020 0,90 29 72 100 100
! 0,95 47 100 100 100
0,99 94 100 100 100

Tabnuua 2.12
Uncno o6bEKTOB UCTbITaHWI N Ans OLUEeHKU Y -MPOLEHTHbIX

roKasaTenien HageXXHoOCTH

Y% OaHOCTOpPOHHSIA AoBEPU- Ync/o 0TKazo. ¥
100 TeflbHasi BEpOSITHOCTb B 1 2 3 4 5
0,80 — - 8 10 13
05 0,90 - 6 8 10 13
! 0,95 - 8 10 13 15
0,99 100 10 13 15 20
0,80 8 13 20 25 32
08 0,90 10 15 25 32 40
! 0,95 13 20 32 40 40
0,99 20 25 32 40 50

lpumedarne. [ns obecrnevyeHnss OOCTOBEPHOCTU pPE3Y/bTaTOB PEKOMEHAYEeTCs
r/N>0,2.
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Bo BCeX pacCMOTPEHHbIX Cyyasix, eCnm no pesyfbraTtaM UCMbiTa-
HUI KO3(DPUUMEHT Bapuaumm OKaxkeTcs 6onblue npeaBapuUTENbHO Bbl-
6paHHOro 3HayeHusl, TO 06bEM WCMbITAHUIA MEPECUUTLIBAETCS MO YTOY-
HEHHOMY 3HaudeHuio KoadduuMeHTa BapuauMu U UCMBbITAHUS AOSHKHbI
6bITb COOTBETCTBEHHO MPOAOSKEHbI.

Ecnu BMA 3aKoHa pacnpeaeneHust ClydalHoM BeNMUMHBbI HEW3-
BecTeH (HenapaMeTpuyeckue UCMbITaHusl), TO 0O6bEM MCMbITaHWi, onpe-
LEensowmx CpeaHiol HapaboTKy A0 OTKasa, ANS MCMbITaHWM Ha M3HOC
BblGMpaeTcs no Tabn. 2.6, a ANd UCMbITaHMI Ha NpouMe BuAabl paspylle-
HWM — no Tabn. 2.8. [Ona onpegeneHuss obbemMa MCMbITaHWM Mpu
Y -NPOLIEHTHOW HapaboTke [0 OTkasa cnedyeT UCMonb30oBaTb Tabn. 2.12.

Mpu 3TOM HEO6X0AMMO 3afaTbCs 3HAUYEHMSIMM I, @ MO COOTBETCTBYIOLMM
€ n [ onpepenutb N.

2.4.8. TOYHOCTb OLEHOK NMoKasaTesnen HaaeXHoCTu

TOYHOCTb OLIEHOK MNOKasaTesnieil HaeXXHOCTU NpU NPOBEAEHWUM
CTEH/IOBbIX PECYPCHbIX UCMbITAHUIA 3aBUCUT OT NPaBUILHOCTM BblIGPaHHbIX
PEXMMOB Harpy>XEHUsi U XapaKTEpU3YeTCs CpeAHEl OTHOCUTENLHOM Mo-
PELLHOCTBIO U3MEPEHWUI € W [OCTOBEPHOCTHIO WU [I0BEPUTENLHON Be-
POSITHOCTbIO, OMPEAENSIOLLEN 400 CNyYaeB, Npu KOTOPbIX OLIEHKA NoKa-
3aTens HaZEXHOCTM, NoJydYeHHast C [JaHHOW OTHOCWUTENBHOWM MorpeLlHo-
CTbto, 6yaeT NpaBubHON B B cydyasix U3 cTa.

Bbi6op TOYHOCTM OLIEHOK 3aBUCWT OT CTEMEHW OTBETCTBEHHOCTM
rnosy4aeMblX pesy/bTaToB. TOYHOCTb OLIEHOK AO/MKHa BbiTb AOCTaTOYHON,
4TO6bI MCKMIOUNTD MOTEPU, HensbeXHble MpU BbiNycke HeaonpoBepeH-
HbIX, HEHaZEXHbIX M3aenuin. Tak, Ha paHHWUX CTaaMsIX XXM3HEHHOMo LMK
MaLUMHbI TOYHOCTb MOXET 6bITb HUXKE, HO A0/MKHA BbITb BBICOKOM Ha CTa-
AWMU CepUHOro Npou3BoACTBa. TOYHOCTb A0SDKHA ObiTb MOBbLILLEHHON NpU
MarblxX 3anacax nMpoYHOCTY, NPK OLEHKE HOPM pacxoAa 3anacHbIX YacTen,
a Takxe B C/lyyasix, korga A0/roBe4YHOCTb 06beKTa UCMbITaHWii BIUSIET Ha
6e30nacHOCTb aKCryaTaLmy MalvHbI.

OueHKy TOYHOCTW pecypca MOXHO OXapaKTepu3oBaTb Bblpaxe-
HUeM

B=PRA-g)<R<(1+¢)],
roe R — 3HayeHne COOTBETCTBYIOLIErO NOKasaTens HaAeXHOCTH.
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Ecrm R — HapaboTka fo oTkasa, To npu y =50% wumeem meau-
aHHbI pecypc, a npu Y =80% — y -NPOLEHTHLIN pecypc.
Bo MHOMMX cny4dasix A4OCTaTOYHO cAenaTb OAHOCTOPOHHIOI OLIEH-

Ky TOYHOCTM pecypca. MNpu 3TOM /18 NO3MTUBHBIX NMOKa3aTenei HafexHo-
CTn (cpepHsist HapaboTka A0 0TKasa, 7Y -MPOLIEHTHBIN pecypc) oLeHKa Be-

[ETCA CHU3Y:
B=P[R>R(1-¢)].
[Ans HeraTMBHbIX Mokasateneil HaaeXHOCTU (MHTEHCUMBHOCTb OT-
Ka30B) OLIeHKa BeAeTCs CBepXy:
B=P[RLR(1+¢)].
Ons pspoBblX COCTaBHbIX YacTell CepuiHbIX CeNbXO3MalLMH
B=80-90%, £=0,1-0,2. [Ins OTBETCTBEHHbIX AeTanen TpeboBaHNUs K

3TUM 3HaYeHUsM yxxecToualoTcs. [insa aetanen, onpeaensolmx 6esonac-
HOCTb akcnnyaTaumu, B =99%; €=0,05-0,10.

2.4.9. O6paboTKa 3KCneprMeHTanbHbIX AaHHbIX

MpY UCMbITAHMSAX HAAEXHOCTU 3HAUYEHUS! UCCIIEyEMbIX XapaKTe-
PUCTUK (hOPMMPYIOTCA B BUAE MaccvBa AMCKPETHBIX ClyYaiiHbIX Yu1ces, no
KOTOpPbIM MPUHATO B NEPBOM MPUEIMKEHUM OLIEHMBATL UCCIeayeMyto Xa-

PaKTEPUCTUKY MO CpeaHell BennumMHe 6. OpHako B CpeaHel BennuuHe
yCTpaHeHa Bapuaumsi CiydaiiHbIX BEIMYMH. M03TOMY OAHOM M3 OCHOBHbIX
3ajay CTaTUcTUYecko 06paboTkM pe3ynbTaToB WCMbITaHUN SIBASIETCA
noctpoeHue (Unn BbIbop) Takoro BEPOSATHOCTHOIO (TEOPETMYECKOro) pac-
npeaeneHunsi, KOTOpPoe HauydwmnM obpasoM BOCNPOM3BOAMIIO 6bl Xapak-
TepHble MPU3HaKM MOMYYEHHOrO0 MaccuBa CllydalHbIX BEMMUMH. 3agada
CBOAWTCS! K ONpeaesieHnio Nno Nosly4eHHOMY CTaTUCTUYECcKoMy pagy and-
epeHumansHOM f{x) unn uHTerpanbHon F(x) dyHKUMM pacnpeneneHus.
Mpu 3TOM AOMKHBI BbINMOSHATLCS YCII0BUS:
~ o
f(5)=dF—(~0); f(8)=0 [ r(0)do=1.
do i
[ns pelieHnst 3Tol 3a4a4n MOJyYeHHbI MAacCUB CllyYalHbIX Be-
JMYMH NPeACTaBNsSETCA B BUAE MOSIMIOHA YaCTHOCTEN WM TMCTOrPaMMbl
pacnpeneneHns ClyvaiHoi BENMYMHBLI B KOOPAMHATaX «4acTHOCTb (g; /N)
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— CNyyalHasi BeNMYMHa», 6o B BUAE KyMyNSITUBHOM KPUBOW B OCSX:
3HAYeHMs NpusHaKa no ocu abcumcc M COOTBETCTBYIOWME UM HaKOM/EH-
Hble YacTocTu Y g; /N no ocv opavHar.

Mocne rpacmyeckoro n3obpaxxeHnsi Noay4eHHOro MaccMBa Heob-
XOAMMO HaMTU TaKylo TeopeTuyeckyto dyHkumio flx) u F(x), koTopas 6bl
MaKCUManbHO MpuBAMXanacb K NojyYeHHOMY CTaTUCTMYECKOMY pacrpe-
[eneHunto. YkasaHHasi 3agaya Ha3blBAeTCa 3afadell BbipaBHuBaHus (Crria-
JKMBaHMSI) CTaTUCTUYECKOrO psifia, @ COOTBETCTBYIOWas yHKUMs flx) unm
F(x) — BbipasHuBatolyesi ¢yHKkuymesi. Ha npuMmepe nokaxeM nocnefoBa-
TENbHOCTb AEUCTBUIA MO OMNPEAENEHNIO 3TOW (PYHKLMN.

[lns NOCTPOEHUS TMCTOrPaMMBbl UM KYMYNISITUBHOW KPUBOW MOMY-
YeHHbIN B pe3y/bTaTe SKCNepUMEHTa psifi 3HAUYEHUIA ClyYaiHbIX BENUYMH
BbICTPAMBaeTCsl B BapWaLUMOHHbIN psi C BbiOpaHHbIM MHTEPBASIOM B MO-
psiaKe BO3pacTaHusl.

Mpumep. MNpegMeT aHanM3a — YpoXKaliHOCTb MNLIEHULbl Ha Aecs-
TW OMbITHBIX YYacTkax. Pe3ynbTaThl HabnoAeHUA MpeacTaBneHbl HUXXe
(BapbupytoLWMit NpU3HaK — ypodkaii B L/ra):

Homep| | 5 | 3| 4 | 5 | 6| 7| 8 | 9 | 10
yyacTka

x |152(19,1]17,1] 20,8 | 18,4 | 16,4 | 22 | 20,4 | 17,6 | 18,2

DTOT NPOCTON CTaTUCTUYECKUI psa ANs AaNbHENLIEro nsyyeHus
nepsuyHo obpabaTbiBalOT, rpynnUpys YneHbl COBOKYMHOCTU, WUMeloLme
MB0 OAHU U Te e 3HayeHus npusHaka (B AaHHOM Ciyyae ypoXxalHo-
CTn), MM60 3HaYEHUs BHYTPU onpeaeneHHoro nHTepeana. Tak, Hanpumep,
rpynnupys AaHHble HabnoaeHWid Mo WMHTepBasnaM ypoxainHoctn 15-17;
17-19 u T.4. (MHTepBan 2 u/ra), nonyyaem:

WHTepBan, u/ra 15—-17 17-19 19-21 21-23

Yncno yyacTkos 2 4 3 1

O6bluHO 6biBaeT foctaToyHo BblbpaTb 10—15 uHTepBanoB pas-
HOW LUMPWHBLI. B 06LLEM 4MCIO WMHTEpBANOB ONpeaAensieTcs npeasapu-
TeNbHbIM aHanM30M HabnaeHWn (B AaHHOM MpuMepe — 4 MHTepBana).
Uncno g YneHoB COBOKYMHOCTU OAHOM rpynmbl HAa3blBaEeTCs YacToTOH CO-
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OTBETCTBYIOLLEr0 3Ha4YeHMs1 MpuU3HaKa WM WMHTEpBasa ero 3HayeHus, a
oblLuee unco YNeHOB COBOKYMHOCTU N — 06bEMOM COBOKYIMTHOCTY.

PesynbTaT rpynnupoBKM, NPeACTaBNeHHbI ABYMSI psifjaMu Yucen —
3HAQYeHUSIMU MNpu3HaKa (MM MHTEpBanamMu) U COOTBETCTBYIOLMMU UM
YacToTaMu, Ha3bIBAETCA BaPUALMOHHBLIM PSAOM VNN CTATUCTUYECKUM pPac-
rpeseneHnem.

OTHOLUEHME YacTOTbl NpU3HaKa g K 06beMy COBOKYNMHOCTM N Ha-
3bIBAETCS OTHOCUTE/ILHOM 4acTOTON (YacTOCTbIO) wim Aoned npusHaka n
o6o3Hauaetcsa 6yksoii p: p; =g; /N. NHoraa ynobHo BBECTM B paccMOTpe-
HUe HaKor/IeHHbIE 4acToTbl (4acToCTW). HakonneHHou yacTorou F;, cooT-
BETCTBYIOLLEM BapuaHTY X, Ha3blBaeTcs obLyee YMCIO YNEHOB COBOKYMHO-
CTW, UMEIOLLMX 3HAYeHNe NpuU3HaKa, MeHbLUee UK paBHOE AaHHOMY (T. €.
ans kotopbix X < x;).

OTHoOLLIEHME HAKOMEHHOM YacToThl F; K 06beMy COBOKYNHOCTM N
Ha3blBAETCS HAKOIM/IEHHOM YaCTOCTbIO U NPEeACTaBnsieT coboil cymMMy OT-
HOCUTESbHBIX YacToCTeN, T. €.

E_28 %,
N N g
roe  k — nopsiaKoBbIA HOMEP YMeHa COBOKYMHOCTM, BXOAALLErO B HAKO-
MAEHHYIO YacTOTY U UMeloLero MakcMmasbHoe 3HauyeHue npu3Ha-
Ka (T. e. X=xp).

B coOTBETCTBUM C BBEAEHHBIMU 0603HAUEHUSMU BapUALIMOHHbIN

psia MOXHO 3anMcaTh Kak

X; X1 X2 Xs
&gi 81 &2 s
P = 8i 4 p2 Ds
N
E=) pi P p+p s
=p 2P
1

QOueBMaHO, YTO CYMMa BCEX YacTOT paBHa O6bEMY COBOKYMHOCTU

S S
v g
M CyMMa BCEX YacToCTelt paBHa euHuLe, T. €. » SL=>"p =1,
1 1

119



B cnyyae uHTepBanbHoro paga (Kak B paccMaTpvBaeMoM npuMe-
pe) B KauecTBe 3HaUYeHWs NPU3HAKOB X1; X; X3, U T. A. MOryT 6bITb Npu-
HATbl CepeauHbl COOTBETCTBYIOLMX WHTEPBANoB. [ pacCMOTPEHHOrO
npuMepa MHTEpBasIbHbIN psa 3anuLLIEM TakK:

X; 16,0 18,0 20,0 22,0
gi 2,0 4,0 3,0 1,0
pi 0,2 0,4 0,3 0,1
E 0,2 0,6 0,9 1,0

Mpn pocraToyHOM yBenmMuyeHun obbema BblpaboTkm N CTaTu-
CTUYECKNE XapaKTEPUCTUKU p; U Y .p; NPUBIMXKAIOTC K BEPOSITHOCTHLIM
Sx) v p(x).

PaccMOTpyM MOpsSiAOK MOCTPOEHMS MMCTOrpaMM Mo BapyaLMOH-
HOMY psifly YPOXalHOCTM YYacTKOB, NpeCTaBNEHHOMY B Tabn. 2.13.

Tabnuua 2.13
McxoaHble aaHHble Anst NOCTPOEHMS] TMCTOrpaMm

YpoxalHoCTb Homep yyacTka
ydacTka, u/ra 1-i 2-1n 3-in 4-1 5-11
i i 27,5-29,5 | 29,5-3L5 | 31,5-335 | 335-355 | %
Ax=21/ra ’
YacToTa g; 3 9 23 33 38
YacTocTb
pi= gi 0,018 0,053 0,135 0,194 0,223
; =21
N
Cymma yacTo-
creii Z », 0,018 0,071 0,206 0,400 0,623
Xi — X4l
37,5-39,5 | 39,5-41,5 | 41,5-43,5 | 43,5-45,5 BCEro
Ax=21/ra
YacToTa gi 34 21 8 1 170
YacTocTb
_&i 0,200 0,124 0,047 0,006 0,100
; =21
N
Cymma yacTo-
creii z pi 0,823 0,947 0,994 1,000 -
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Ona rpaduyeckoro ns3obpaxkeHns paccMaTpMBaeMOro Bapwauu-
OHHOro psila OT/IOXXWUM Ha FOPU3OHTANIbHOW OCM 3HAYEHUst NMpuU3HaKa U
n306pa3nM TOYKaMM YacCTOCTb KaXKAOro 3HAYeHWsl, OTCYUTbIBas ee Mo
BEpTMKanbHOW ocu. Mpu 3TOM MosiaraeM, UYTo BCE Y4acTKu, MonaBluMe B
ONMH W TOT XX WHTEPBAs, UMEIOT OAMHAKOBOE 3HAYEHUE YPOXKaNHOCTU,
COOTBETCTBYIOLLEE CcepeanHe Bcero nHTepsana (T.e. 28,5; 30,5; 32,5 n 1.4.).

CoeavHMB TOUKM OTpE3KaMU NPSMON, MOJTyUYMM SIOMAHYIO JIMHUIO,
nsobpaxaroLlyto pacnpegeneHue. Takylo JIMHUIO Ha3blBAKOT [10/IMMOHOM
yacrocreit (puc. 2.10, a).

2

9z | N

9/5 L

2yemacpemma MNYEOH

Y

Yacmocmo

905 L

s i 12 B

|
Lo
[ ]
| (]
| | |
| 1]
| | |

27;5L:g;':r,5 335 155 375 %5 m‘im ‘4!,!
Yooz ainocms (4 /ro)
2P
40
429
98
a7
a6
g5 4
49

g

602 +
a1 |

L | M8 ' |
O Tz;5 245 3i5 335 355 375 393 Y5 437 455
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Lo
o
o
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|
b
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|
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Puc. 2.10. Tpachnkm pacnpeaeneHus ciyd4aiHon BeIMUUHBI:
a —MONWUIroH pacrnpeaeneHns CryYaiHoM BeIMUMHBI; 6 — KyMynsaTUBHasi KpuBast

Mpw Hel'lpeprBHOﬁ Bapuaumnm WU3MEHEHUA BEMNYUHBLI MPU3HaAKa
HENb34 CH4UTATb, YTO BCE 3/IEMEHTbI COBOKYMNMHOCTU OAHOIMO U TOro >X€ UH-
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TepBasia UMEKT OAHO M TO Xe 3Ha4eHue npu3Haka. MoToMy HenpepbiBHas
Bapuaumsi n306paxkaeTcs MHbIM CrocoboM, a UMEHHO, B BUAE MCTOrpaM-
Mbl (cM. puc. 2.10, a). PasHuua Mexay ructorpamMoi U NoIMroHOM 3a-
KNtoYaeTcs B cnepytoweM. YTobbl nokasatb, YTO YactocTb 0,223 OTHO-
CUTCS HE TONMBKO K TOUKE, Nexalllen B cepeanHe nHTepeana (x = 36,5), a
Ko BCeMy mHTepBany oT 35,5 go 37,5, aTa yacTtocTb u306paxkaeTcs He
OpAMHATON, a MpPSMOYroSIbHUKOM, OCHOBaHWME KOTOPOro paBHO LUMPUHE
WHTEpBasa, a BbiCOTa — COOTBETCTBYHOLLEN YaCTOCTH.

OueBMAHO, YTO rMcTorpaMmma M3obpaxkaeT MAOTHOCTb pacnpene-
NIEHUSI C/Ty4alNHOM BESIMYMHBI M MOXKET paccMaTpuBaTbCsl Kak anddepen-
umaneHas dyHKUmMs pacnpeaeneHns fx).

OpyrMm cnocoboM M306paxkeHusl BapyMauMOHHOTO psiaa CIyXuT
KymynammsHas kpusasi (puc. 2.10, 6). ns ee NocTpoeHusi HEO6X0AMMO
no ocn abcumcc OTNOXUTL 3HAYEHWE MpU3HaKa, a Mo OCU OpAMHaT — Co-
OTBETCTBYIOLUME UM HAKOMJIEHHblE YacToCTU. KyMynsiTuBHas Kpusasi, CO-
€MHAIOLWAs MOJyYEHHbIE TOYKWU, NPeACTaBASET MHTErpasnbHyo (YHKLMIO
BEPOSTHOCTU pacrpeseneHust Cy4ainHon BenuuuHbl: F(x)=Y p; (x).

2.4.10. BblpaBHMBaHWe CTAaTUCTUYECKOrO pacnpeneneHus
aHaNNTUYEeCKNM METOAOM

PelweHne 3agauv BblpaBHWBAHWS CTaTUYECKOro pacrnpeaeneHus
OC/IOXHSIETCS HEOMNpeAeNeHHOCTbI0, CBS3aHHON C BbIGOPOM TUMa Bblpas-
HMBaIOLWEN (PYHKUMM M KPUTEPUS HaWSTyYLLEro BblpaBHMBaHMS. MosBns-
toTCS Tpn Npobnemsl:

1. Bbl6op TviNa BblpaBHMBAtOWEN DYHKLMK.

2. Bbibop KpUTEpms HauyudLLero BbipaBHUBaHMS.

3. OnpepeneHve napaMeTpoB BblpaBHMBAKOLWEN GYHKUMN CO-
rNacHO KpUTEpUIO BbliPaBHMBaHWMS.

Tun BblpaBHMBatOWEN YHKLMM, KaK NpaBuio, BblGUpaeTcs Uc-
XOAS U3 CyLLeCTBa M3y4YaeMoMn CiyyailHoN BenMuuHbl. Mpy 3TOM UCNoNb-
3YeTCst HAKOMJIEHHbIN OMbIT 3aKOHOB pacnpeaenieHnsl 0TKa3oB pasnvYHo
(m3nyeckoin Npupoabl UX BO3HWUKHOBEHWSI (BHE3AMHbIX, MOCTEMEHHbIX U
ap.) [12, 15].
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MonoXxum, 4TO M3MeHeHune CﬂyanIHOﬁ BEJ/IMYMNHbI NOAYMNHAETCA
HOpMasibHOMY 3aKOHY pacnpefeneHus. Torga B KayecTBe BblpaBHMBAO-

LLen NpMHUMaeTcs (pyHKUMS C ABYMS NapaMeTpaMn x U G-

f(x)= ! exp _(x,.—x) )

o227 267

PaccMoTpM  npuMep  BblpaBHMBaHWA CﬂyanIHOP’I BEJIMYUHDI,
npe.qcraBneHHoﬁ BapMaUUOHHbIM pAAOM:

X; 20,0 20,5 21,0 21,5 22,0 22,5

&i 5 10 35 25 15 10

MopacuntaHo, 4TO ANs 3TOro  pacnpeaeneHus x= 21,325;
6’ =0,24; 6=0,49.
BblpakaeM (byHKLMIO NAIOTHOCTM pacrnpeseneHus:

(x,-21,35)
1 2.0,24

/(%)= 0.4921

Bbluncnsem napametp ¢ qJYHKLI,VIVI NJIOTHOCTM HOPMUPOBAHHOIO

XX

HOpMaJIbHOrO pacripeaenetns f(t) = exp(—t2 /2); t =

I
J2n ’

exp(—tz/ 2) 1 BbIPOBHEHHYIO YacTo-

(&)

1
Onpepensem f(t,)=
NG
TY &;-
®yHkums f{f) Tabynuposana [10],

, Ax Ax
& :_f(ti)zgi nm ])1 z_f(ti)’
(e} (e}
rge Ax — WUHTEpPBan psaaa Cﬂyl-lal\;lHOl\;l BEJINYNHDI, zg, — HaKOoMnJeH-

Has YacToTa (Ans NpuBEAEHHOro NpuMepa Zg,- =100).
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Ax
BoipaxkeHne — f° (t)—BepOﬂTHOCFb KaXkaoro WHTepBana npwu
c

pacyeTe, 4TO BCE 3HAYEHUSA MHTEPBAJIa COCPEAOTOYEHDLI B €ro CEpeanHeE.
Pe3ynbTaThl pacyeTa no npuseaeHHbIM hopMyiaM NpeacTaBeHbl

HWxe:
- X —X ’
X; & X, —X t, = IG f(t,-) 8;
20,0 5 -1,325 -2,704 0,0103 1,052
20,5 10 -0,825 -1,683 0,0966 9,865
21,0 35 -0,325 -0,663 0,3200 32,670
21,5 25 +0,175 +0,357 0,3740 38,193
22,0 15 +0,675 +1,377 0,1540 15,762
22,5 10 +1,175 +2,398 0,0220 2,296
Ha puc. 2.11 n3obpaxkeHbl KpUBbIE pacrpeaeneHns cydaiiHow
BETNUYUHLI.
A
0 1 _
7z .
35 | / T\
30 1
25 | |
20 | l
5 J
-+ a
IO —L— I
51 g |
|
v | | | b
20 20,6 21 21,5 22 22,5

Puc. 2.11. PacnpegeneHue ciy4aitHoN BeNUYMHDI:

a— 3MNUPUYHECKOE, 6- BblpaBHMBaHUE NO HOPMaJibHOMY 3aKOHY
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2.4.11. CpaBHeHMe 3MNUPUYECKUX N TEOPETUYUECKMUX (DYHKLMI
pacripefiefieH1s Mo KpUTepusM Cornacus

Mocne BblpaBHMBAHWSI 3MMMPUYECKON KPUBOW MO TEOPETUYECKOIA
HeobXxoaMMO HalTWU BEpOSITHOCTb TOro, YTO MepBasi COOTBETCTBYET Bbl-
6paHHOMY TeopeTnYecKoMy 3akoHy. MNPUHATO cUMTaTb, YTO AMNUPUYECKas
KpuBasi COrnacyeTcs C TEOPETUYECKON, eCi BEpPOSITHOCTb cornacust 6o-
nee 0,95 (1 — $=>0,95, 1. e. P =0,95). B 3aBUCMMOCTU OT UCCNEOYEMOrO
npoLecca ypoBeHb 3Ha4UMMOCTM A0NYyCTMMOCTU pucka npuHumaetca 0,010
nnn 0,001. Ecnn »xe 3Ta BEPOSITHOCTb OKA3bIBAETCA MEHbLUE, TO PacXoX-
[eHVe CUNTaeTCs CyLLEeCTBEHHbIM U BO3HUKaeT HeobxoanMocTs B noabope
Apyrov kpusol. Hambonee pacnpocTpaHeHbl ABa o6Lenpu3HaHHbIX Kpu-
Tepusi CpaBHEHWUS 3SMMUPUYECKOr0 U TEOPETUYECKOrO PacrpeaeneHui:
KpuTepuit MupcoHa n Konmoroposa.

Kpuntepnii Mupcona xz. [na crnaxviBaHus 3MNMpUYecknx 3a-
BUCUMOCTEN MPUMEHSIETCA MPUHUMM HaUMEHbLUMX KBafpaToOB, COrflacHo
KOTOPOMY HauslyHLUes CUNTAETCS CriaXmBatowas GpyHKUMS, Ans KOTopoi
o6pallaeTca B MUHUMYM CyMMa KBaApaToOB OTK/IOHEHWIA OMbITHBIX AaHHbIX
OT TEopeTUYECcKon yHKLUM.

CornacHo kpuTeputo MUPCOHa CYMTAETCA Hamnydwen Ta yHK-
ums f(x), Ans KOTopoln obpaluaeTcs B MUHUMYM BEMYMHA

2 3 (gi - g;)z
(=2
1 i

B KOHEYHOM cuyeTe 3TOT METOA CBOAMTCS K onpefeneHuno napa-
METpPOB (PYHKLMWN pacnpeaeneHnsl U3 ycrioBusi paBeHCTBa MOMEHTOB Teo-
PETUYECKOrO U CTAaTUCTUYECKOrO pacripeaeneHuid.

Ecnu dyHKums f{x) conepXuT oamH napameTp, TO OH BbibupaeTcs
13 YCNOBUIA paBEHCTBA MOMEHTOB MePBOro nopsiaka (paBeHCTBa CPeAHEro

3Ha4YeHns n MaTEMaTU4ECKOro O)KVILI,aHVIFI)! Ll = },l;k, T.E.

m(x) = J‘xf(x)dngzz%.

—o0

Ecim dyHkumsa f(x) copepxuT aBa napametpa (Hanpumep, Hop-
MasbHbI 3aKOH), TO OHW BbIGMPAIOTCS M3 YC/IOBUSI PaBEHCTBA MOMEHTa
NepBoro 1 BTOPOro NopsiaKa:
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wo=p, T.e. m(x)=x;
) - —\2 S g, —\2
n,=Hu,, T.e. D(x) = I(xi —x) f(x)dxzzﬁ’(x, —x) .
e 1
MpY HaNMUMK TPEX WU YETbIPEX NapaMeTPOB B BbIPAaBHUBALOLLEN
(DYHKUMM B YCIIOBUS BKIIOYAIOTCA €llie paBHOBECWS PaBEHCTBA MOMEHTOB
COOTBETCTBYHOLLMX MOPSIAKOB.

MpuBeaeHa MOCIEAOBATENBHOCT  BbIMWUCIEHWIA.  BbluncneHuto
npeawecTByeT o6beavHEHWE YacToTbl MO  KOHUAM  pacrpenesnieHus,

BCTPEYaeMOCTb KOTOPbIX MeHbLue 5.

2

Homep
WHTepBana

8i

!

8i

8 — &

g —8

2

gl

8 — 8

8i

1

2

MNMocne onpeaeneHust X2 cnefyeT HalTV YMCIO CTeNeHel cBobobl:
K=n-r-1,
rae  »n — 4Y4CIo CpaBHMBaeMblX 4actoT (06beAMHeHHble 4acToThl Ha
KOHLAX pacnpeaeneHns NpUHUMAIOTCS 3@ OAHY YacToTy); » — YncC-
710 NapaMeTpoB TEOPETUYECKON hyHKUMWN pacnpeaeneHus.

[anee, nonb3ysacb Tabnuuein BeposaTHOCTENW Ana Kputepust Mup-
COHa Xz, onpeaensieM Ans AaHHOro K v Bamxanliero sHauyeHus XZ BEpO-
SITHOCTB cornacust — P(y) [12, 15].

Kpurepnii Konmoroposa ). Ecnu TeopeTMyeckue 3HaueHus
napamMeTpoB pacnpeaeneHns U3BeCTHbl, TO NyYLMM KpUTEPUEM COrnacus
aBnaercs kputepuin KonmoropoBa A. Mpy HEM3BECTHBIX Xe NapaMeTpax
3TOT KpPUTEPUI TaKXKe MPUMEHMM, HO B 3TOM C/ly4ae OH [JAeT HECKOSIbKO
3aBblLLIEHHbIE OLIEHKN.

126




MocneaoBaTeNnbHOCTb BbIUMCIIEHWUI MO NAHHOMY KPUTEPUIO:

Homep gi g F=Yg | F=Yg | E-F
NHTEepBasna
1 5 2 5 2 3
2 10 8 15 10 5
3 35 30 50 40 10
4 25 20 75 60 15
5 15 18 90 78 12

Mpumeydarng: 1. F;— HakonneHHas 4acToTa COOTBETCTBYIOWErO BapuaHTa; g; — 06-
Lee YNCNIO YIEHOB COBOKYMHOCTM, MMEIOLIEE 3HAUYEHNE NPU3HAKa MEHbLLE MW PaBHOE
AaHHoMy (T.e. Anst koTopbix X < X; um F5 =g+ g+ g3).
’ ’ r
2. Uudppul anst g; u F, e3stel npoussonbHo, st £ u (E —E) npu-

BeAEHbl HAKOMJIEHHbIE CYMMbl COOTBETCTBEHHO 3SMMUPUYECKNX U TEOPETUHECKUX HaCTOT.

3aTeM COCTaBMSIETCA Pa3HOCTb MEXY SMMUPUYECKUMU U Teope-
TUYECKUMM HAKOMMIEHHLIMM YacToTaMK (KOIOHKA 6) M HaxoauTCcs MaKcu-

MasibHOe 3HaueHue 3Toi pasHoctn (F, — F, =75-60=15).

MNocne 3TOrO ONpeaenseTca MakcUMasibHOEe 3HaYeHne ancrnepcmm
CﬂyqaﬁHbIX BEJIMYNH

roe N=>Yg:.
KoachdumumeHT A (kputepuit Konmoroposa) HaxoauTcst no ¢op-

A=D__~N.
Wcnonbsys P(L) kpuTepust KonMoropoBa, AN JaHHOTO A, Haxo-

OMM BeposiTHoCcTb P(A) Toro, 4to runoTeTuyeckas (yHKUMs BbibGpaHa
NpaBUIbHO.

Myne

127




2.4.12. OueHka nokasaTenein HageXXHoCTu
no pesynbTaTaM MCMbITaHWUI

Mpu NpoBeAeHUN PecypCHbIX CTEHAOBLIX MCMbITAHWIA XapaKTep-
HbIMW MOKa3aTeNs MU HaAEXHOCTU MPUHSITO CYMTaTb: BEPOSITHOCTb 6e30T-
Ka3HoW paboTbl, CpeaHIol HapaboTKy A0 OTKasa (MeauaHHbIN pecypc),
Y -MPOLEHTHYIO HapaboTKy A0 OTKasa. JTW NoKasaTesm OnpeaensoTcs Ha

6a3e KpuBbIX BEPOATHOCTEN pacrnpeaeneHusl HapaboTok A0 OTKasa 06b-
€KTa, MOCTPOEHHbIX MO AaHHLIM SKCNEPUMEHTA.
MokasaTenn HaaeXHOCTU OLEHUBAIOTCS ABYMSI METOAAMW: riapa-
METPUHECKUM N HENaPaMETPUHECKUM.
lMapameTpudeckui METOA OLEHKN [10KA3aTENEN HAAEXHOCTU
NPUMEHSAETCS NPU U3BECTHBLIX BMAAX 3aKOHOB pacnpeaeneHnst HapaboTku
U3AENUA UNKM U3AENUs-aHanora B NpeanosioXXeHUKN, YTO BUJ 3aKOHa pac-
npeaeneHnsl 0TKasoB M34enns U aHanora oAMHakoBbl. MapaMeTpuyeckne
METOAbl OLEHKN HageXXHOCTU NPUMEHSIOT ANS SKCMOHEHUNanbHOro, Hop-
ManbHOro, forapudMmMyeckn HOpManbHOro pacnpeaeneHust U pacnpeae-
neHuns Belbynna. B 3ToM cnyyae Npov3BOAAT CraXWBaAHUE 3KCNEPUMEH-
TanbHOro pacrnpeaeneHns n onpeaensior napameTpbl OAHUM U3 ONMUCaH-
HbIX MeToaoB. B Tabn. 2.14 npuseaeHbl HOpMysbl ANS BbIYUCIEHNS OC-
HOBHbIX MOKa3aTeNein HafIEXXHOCTM MO NEPEYMCIIEHHBIM 3aKOHaM pacrpe-
JeneHus.
Tabnuua 2.14
BbluncneHnsa nokasarenei HaaeXXHoCTH
Mo M3BECTHbLIM 3aKOHaM pacnpeaeneHus

OopMynbl
3aKoH OyHkuus CpenHsist HapaboT-| BeposTHOCTb NDOLEHT-
pacnpefenexms pacnpefenexms ka f[o OTkasa GesotkasHol | | p u
(cpenHuit pecypc) paboTbl Hbllt pecypc
. _ 1
SKCMOHEHLMANbHbIN F(t)=1-¢" % e ™M X(_I“ﬁ)
t—m ®(‘(7t76m[):
HopManbHbin F(t):d%(—T[) m, (mﬁt) m,-U,c
=®,
- — n-L n M
ﬂOI’apM(DMW-IeCVKM HOp F(t):(bn(lnt lnmz) lnmt o " :m{' ,] Inm,~U,~c
ManbHbl c ° °
. ) b+1 (f vV
Bemﬁynna F(t) =1- e( a) al'(T) e (u] a(—lnm)

Mpnmedarme. O — dyHkuns Nannaca; T — ramma-tbyHKums; Uy — KBaHTWMb HOp-

ManibHOro pacnpeaeneHns, COOTBeTCTByIOLLlVIl‘/‘I BEPOATHOCTU '\{
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HenapameTtpunyeckuyi METOL UCNONb3YETCS NPU HEU3BECTHLIX BU-
[ax 3aKOHOB pacripefeneHus HapaboTku U3genus U usgenus-aHanora.
[ns pacyeTa nokasaTeniell HaAEXHOCTU MOJyYeHHbIE NpU CTEH-
[OBbIX PECYPCHbIX UCMbITaHUAX pe3ynbTaThbl, NPeacTaBAsiowme psaj 3Ha-
YyeHWii BpeMeHM HapaboTKM [0 OTKasa M LieH3ypupoBaHMs o6bekTa Wc-
CNeA0BaHNS, BbICTPaMBAOT B BapWaUMOHHBIN psia. MonyyeHHbIi Bapuya-
LUMOHHbIN psia AENST MO WHTepBasaM, ONpeaensioT MX 4actoTy, npea-
CTaBNSIIOT pe3ybTaThbl B TabnmuHoii popme (Tabn. 2.15).
Tabnuua 2.15
[JaHHble 0 HapaboTke [0 OTKas3a

HanmeHoBaHue
o 0O603HaveHne YucnoBble 3HAYEHUS
nokasarenen
HapaboTka l ¢ ¢ ‘ ¢
[0 OTKa3a 0<j<k ! 2 J k
YacToTa 0TKa3oB 7 K » 7 I
YacToTbl
n; n n, n; ny
LieH3yp1poBaHusl
CyMMa OTKasaBLUMX U
LIEH3Y PMPOBaHHbIX m;=r;,+n; m m, m; my
06beKTOB

k
Mpumevarms: 1. Mpn nnade [NUN] ZmizN; npu nmavax [NUr];

i=1

k
[NUT] Zmi < N, rae N - uncno ucnbiTaHHbIX 06bEKTOB. 2. Y1CIIOBbIE 3HAYEHMS!
i=1

tj;rj;nj MoryT 6bITb 3anucaHbl ANCKPETHO, 6e3 WHTEPBAJIOB.

CpepHsis HapaboTka [0 oTkasa (CpeaHuin pecypc) onpeaensieTcs
B 3aBMCUMOCTU OT M/iaHa UCTbITaHWIA.
Ana nnaHa [NUN]

1 N
To=—D.t. (2.10)




Ana nnaHos [NUr], [NUT]
1 N
Ty=—|D>.T,+(N-m, |, (2.11)
m j=1

roe  m — YACNO OTKasaBLUMX 7 W LEH3YPUpOBaHHbIX 7 OOBEKTOB A0
OKOHYaHMS UCTIbITaHUIA.
MpepnonaraeTcs, YTO YACIO LieH3ypUpOBaHHbIX AeTanel HaMHO-
ro MeHblLe, YeM OTKasaBLUnX (7 >> n).

DYHKUMIO pacnpefeneHnsl 0TKa3oB MOXXHO onpeaenunTb no dop-
Myne

PN, -1
Fe)=1-1]%+— i=L..r, (2.12)
J=1 Nj

rae N, — KomM4ecTBo paboTocrnocobHbIX O6LEKTOB MCMbITaHMIA A0 j-ro

OTKa3a B BapvaLMOHHOM psiay.

3aBuMcnMocTb (2.12) cnpasefnvea 1 AN NaaHOB C HaIMUMEM 3a-

METHOMO KOIMYECTBA LiEeH3YpUPOBaHHbIX 06BEKTOB, HanpuMep, Npu nna-
Hax [NUr].

B 3TOM Cnyyae cpeaHioo HapaboTKy A0 O0TKasa (CpeaHuit pecypc)
MOXXHO BbIYMCIUTL MO PopMysie

T, =S t[F ()~ F(t, )] +max(t,t,)[1- F(2,)],

rae T, — BpeMs MpeKpalleHns UCMbITaHuii B Clyyae LieH3ypupoBaHUs
B MOC/IeAHEM YMCnie BapuaLMOHHOTO psifa; ¢, — BpeMsi Mpekpatle-
HWUS| UCMbITaHUI B CNlydae HaCTyM/eHWst oTkasa, T. €. MOCneAHUN
UfleH BapMaLMOHHOrO psiAa COAEPXWT OTkas; max(?,,T,) — 3Ha-

yeHue 7, unm T, B NOCNEAHEM YNEHE BapunalMOHHOIo psaa,

Y .
F(tj*1)<1_m<F(tj)’
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Y -NpoueHTHast HapaboTka Tj ('Y -NpOLEHTHbIN pecypc) He3aBUCUMO OT
MNaHOB UCMbITAHWUI onpeaensieTcs no dopmyre

- —F()

100 /
T =t.  +(t.—t. .
¢ =t =) F(t,)-F(t)

Ecm 1-%:%}.), 07 =1,

HWxHAS 1 BepxHAsS AoBepuUTenbHbIE rpaHuubl AT ans cpeaHeit
Hapa60TKV| 400 OTKasa Moryt 6bITb onpeaenexHbl U3 cneayrowmx Bbipaxe-
HWA HE3aBWCMMO OT M/aHOB VICI'IbITaHVIl';I, YKa3aHHbIX AS14 Bblpa)KeHVIl\/Jl
(2.10), (2.11).

(Tﬁa_AT)SEe&S(Tﬁa"'AT)Q

roe  fg — KO3(OUUMEHT, 3aBUCALUNA OT 06bEMa UCTIbITaHUA 1 [0BEPH-

TENbHON BEPOATHOCTU (CM. Tabn. 2.14).
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