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BBenenue

KypcoBoif npoekra — 3T0 caMocTosiTelbHasi paboTa, B KOTOPOW MarucTpaHT
JOJKEH TPOSBUTH CBOM CIOCOOHOCTH B cOope, 00pabOTKe U HCMOJIb30BAHUU
MaTepUaJoB IO M3y4yaeMOM [AHMCHIMIUIMHE, TOKa3aTh YMEHUE IMpeasiaraTh M
aHAJIM3UPOBATh BAPUAHTHI PEIICHUM peabHbIX TEXHOJOTUYECKUX 3a]1a4.

KypcoBoii npoekra no HanpaieHussM 15.04.02 "TexHonOTrHYECKUE MAIIMHBI U
obopynoBanue"; 19.03.02 «[IponykTbl nOUTaHUS W3 PACTUTEIBHOTO CBHIPBI» U
19.03.01 — «bwuorexHOMOTHS» 3aHWMAET BAXXHOE MECTO B CHCTEME IOJTOTOBKHU
KaJIpoB IS IMIIEBOM U nepepadaThiBatoleil orpaciau PoctoBckoii 00macTu.

KypcoBoif mpoekTa MOKEH MPEACTaBISATh COOOW JIOTHYECKH 3aBEPIICHHYIO
paboTy 1Mo 0O0OCHOBAHUIO MPOEKTHBIX PEUICHUH MPUKIIATHOTO XapaKTepa, CBI3aHHBIX
C MPOU3BO/ICTBOM IPOAYKTOB MUTAHUS U OMOTEXHOJIOTUH.

JUis  pyKOBOJACTBA KYpCOBBIM IPOEKTOM MO MpeICTaBICHUIO Kadeapbl
HA3HA4YaeTCs PYKOBOJMTENb, KAaK MPABUIIO, U3 YHCIA IPENoAaBaTeiicd U HAyYHBIX
COTPYJIHUKOB Kadeapbl.

CopepxkaHue  KypcOBOTO  IpPOEKTa  JODKHO  YYWUThIBaTh  TpeOOBaHUS
denepanbHOTO roCcyAapCTBEHHOIO 00pa3oBaTENbHOTO CTaHaapTa K
PO EeCCUOHAIBHON OATOTOBJIEHHOCTH MaruCTpPaHTa.

OcHoBOI 111 pa3pabOTKH METOAUYECKOr0 MOCOOMsS MO KypCOBOI'O MIPOEKTa
MarucTpantoB Kadeapbl «TeXxHuKa U TEXHOJOTMHM MHUUIEBBIX IPOU3BOACTB
arpoNpOMBIIIIEHHOTO (akynbTeTa sABisitoTcs [IpaBuna odpopmiienus U TpeOOBaHUS K
COJICP’)KaHUIO KYPCOBBIX MPOEKTOB (paboOT) M BBIMYCKHBIX KBaIH(UKAIIMOHHBIX
paboT, yrBepxkieHsl mpukazoM pexkropa HAI'TY ot 30 nexabps 2015r. Ne227.

1. CTpykTypa KypCcoBOro npoeKra

Kadenpa «TexHuka M TEXHOJOTHMH TMHUIIEBBIX MPOU3BOJICTB» MpeJiaraet
HaIPaBJICHUS M0 KOTOPHIM MOHO BBIOMPATH TEMBI KYPCOBOTO MPOEKTA:
- [Ipon3BOACTBO MYKH, KPYTIBI U KOMOMKOPMOB.

- TexHONOTMM XpaHEHHUS 3€pHA.

- TexHosoruu nepepaboTKU PACTUTENBHOTO CHIPbSI.

- TexHosmornu OPOAUIBHBIX TPOU3BO/ICTB

TeMbl KypcOBBIX NPOEKTOB paccMaTpHUBAIOTCS Ha 3aceJaHuu Kadenpel u
YTBEPKIAOTCS IPUKA30M 10 YHUBEPCUTETY.

BrinonHeHne KypcoBOro mpoekTa npeaycMaTpuBaeT JBa BapruaHTa CTPYKTYPhI
paboThl, KOTOPYIO BHIOMPAET MArvuCTPAHT COBMECTHO C PYKOBOJMTENIEM KYpPCOBOTO
MPOEKTA:



Bapuanm Ne 1.(Y4eOHO-HCCIeN0BATEILCKUH MPOEKT)

TuryneHbli JUCT. 3ananue. AHHoTaua. CoaepxaHue.

BBenenune

1. XapakTepucTHKa ChIPbSl U TOTOBOM MPOIYKINHU, TPEOOBAHHS K KAUYECTBY
2. O030p M aHaIU3 CYLIECTBYIOMUX TEXHOJIOTUI

3. O60cHOBaHME TEXHOJOTUYECKON CXEMBI IPOM3BOACTBA IPOTYKTa

4. Pacuet MarepuanbHOro 0anaHca

5. Pacyet 1 moi00p TEXHOIOTUYECKOTO 000Dy IOBAHHUS

6. O6ocHOBaHME KOMIIOHOBKH TEXHOJIOTUYECKOTO 000PYIOBAHUS

3aKIr0YEeHHE.
CnHcoK HCTOIb30BaHHBIX HCTOYHUKOB.
[Ipunoxenus.

Bapuanm e 2. (HayuHo-ucciieoBarebckasi padora)

TutyneHbll uct. AHHOTanus. ConeprxaHue.
Bsenenune

1. AHanmuTudeckuii 0630p

2. ITocTaHoBKa 11eNM U 33714 UCCIIEIOBAHMUS.
3. TeopeTnueckas 4acThb
4.JKkcriepuMeHTalbHas YacTh

5.AHanu3 pe3yabTaTOB UCCIEI0BAHUN
BriBoabI

Crnucok myOiMKanui o TEMATUKE HAYYHBIX MCCIIEI0BAHMIMA
CnHcoK UCTIOIb30BaHHBIX HCTOYHUKOB
[Tpunoxenus

2. TpeboBanus Kk 00beMy 1 0()OPMJIEHHIO TPOEKTA

KypcoBoit TpoeKT COCTOUT U3:
— MOSICHUTEIILHOM 3aIIMCKH;
— rpaduyueckoii yacTu (KOMIUIEKTa TpadUuecKruX MaTepuaioB, IJIaKaToB).

OO0beM TOSCHUTENbHON 3amucKud JopkeH cocTaBiaaTth 30— 40 crpanui

II€4aTHOIroO TCKCTA, oe3 yducTa TUTYJIbHOTIO JIMCTA, 3a/laHUA Ha BBIIIOJIHCHUC KYPCOBOI'O
IIPOCKTAa, QaHHOTAlWHU, COACPIKAHWA, CIIMCKAa MCIIOJb30BAHHLIX HWCTOYHHUKOB U

IIPUIIOKECHUM.
O06beM Tpaduyeckol 4YacTHU MpoeKTa (CXeMbl, AUarpaMMbl U JIp.) JOJKEH
cozepxaTh He MeHee 3 ucToB popmara Al.

[TpeanonoxxuTensHbI 00HEM MOSICHUTEILHON 3aIMMCKU KYPCOBOTO MPOEKTA
TutynbHBINA JTUCT (BBITOIHIETCS 110 YCTAHOBJICHHOM (hopMme);
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3ananue (BBIMOJIHACTCS MO YCTaHOBJICHHOHN opme);
Annotanus — 1 ctpanuna (mpumep opopmienus B [Ipunoxennn 1);
Conepxxanue — 1- 2 cTpaHuIsI,
Brenenue — ot 1 10 2 crpanui;
1. XapakTepucTUKa ChIPbsl U TOTOBOU MPOAYKITUH, TPEOOBAHUS K KaU€CTBY —

3...4 nucra

2. O030p U aHaIK3 CYIIECTBYIOIIUX TEXHOJIOTUH, MPOOJIEMBbI U BBIBOJBI — O...8
JUCTOB

3. O060CHOBaHUE TEXHOJIOTUYECKONU CXEMbI TPOU3BOJICTBA MPOAYKTa — 2...3
JHcTa

4. Pacuer MmarepuanbHoOro 0ananca — 3...4 nucra;
5. Pacyet 1 mo6op TEXHOIOTHYECKOTO 000pYyI0BaHUS — 5...6 JTHCTOB
3aKIIIoueHue — 10 3 CTpaHMUII,
Cnucok UCTOIb30BaHHBIX UCTOYHUKOB (0T 5 10 10 ncTOYHUKOB).
[MpunoxxeHus (cxemMa TEXHOJIOTHYECKOW JIMHUHM U KOMIIOHOBKA JIOJDKHBI OBITH
BBINIOJIHEHBI B porpamme Kommac-3D).
BBenenne, aHHOTaNMsA, 3aKJIIOYCHUE U CHHCOK MCIOJIb30BAHHBIX MCTOYHUKOB,
HE SBIISIOTCS ITYHKTAMH U TJIaBaMH, B CBSI3U, C YEM HEe HyMepYIOTCS.

3. XapakTepuCcTHKA Pa3/1eJi0B NOSICHUTEIbHOM 3aNIHUCKH

TUTYJbHBIA JHCT W JHCT 3aJaHus OQOPMIIIOTCS B COOTBETCTBHH C
YCTaHOBJICHHBIMH TPEOOBAHUSMH U BBIJAIOTCS B METOIUYCCKOM KaOWHETE Kaeapsl.
TUTYIBHBIN JUCT MOJDKEH OBITH TMOIMHCAH aBTOPOM M PYKOBOAHUTEIEM KypPCOBOTO
MIPOCKTA.

AHHOTAIMSI BBITIOJNHIETCS TIO YCTAHOBIEHHOW opme,KpaTKomneperaet
OCHOBHOE cojiepaHue padoThl U 0OPMIIIETCS HAa OTACIBHON CTPAHHUIIE.

AnHoTarus opopmisieTcss 6e3 paMku Ha Jucte Oenmoit Oymaru ¢opmara A4
(210x297 mm) mo T'OCT 2.301 depubiMM uepHWIaMH (IaCTON) YEPTEKHBIM
mpudprom o I'OCT 2.304 wnm nmomyckaeTcs HU3rOTaBIMBATh AHHOTAIMIO TPU
MTOMOIIM TEKCTOBBIX PEAAKTOPOB.

AHHOTaIMA COAEPKUT TEepeueHb KIIOYEBBIX CJIOB KYPCOBOrO MPOEKTA
(coBocoueranuid) - ot 5 A0 15 ciioB, KOTOpbIE B HAMOOJBIIEH Mepe XapaKTepU3yIOT
€ro cojepkaHne W 00ecrneYrBarOT BO3MOXKHOCTh HH(POPMAIIMOHHOTO TIOMCKA.
KitoueBrsie ciioBa MpUBOASTCS B MMEHUTEIHLHOM TAJCKE W MEYATAIOTCS CTPOYHBIMU
OyKBaMU B CTPOKY Ue€pe3 3arsiThie.

TekcT aHHOTalUK JOJIKEH OTPaXaTh:

— aKTyaJIbHOCTb UCCJICIOBAHMSI,;

— OOBEKT MCCIIETOBAHUS;

— 1IeJb ¥ 3aJ1a4d paboThl;

— METOJ] WJIF METOOJIOTHUIO TIPOBEICHUS PabOThI;
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— MOJYYEHHBIE pE3YyJbTaThl U UX HOBU3HY;
— PEKOMEHJIalluU I UTOTH BHEJIPEHHS pPe3yJbTaTOB PabOThI.
OO6beM aHHOTAIIMM HA OJJHOM SI3bIKE JOJKEH COCTaBJIATH He Oosee | cTpaHUIIbI
MEYaTHOT'O TEKCTA.
Homep cTpaHuiibl Ha aHHOTAUWK HE TPOCTABIIAETCS.

CoaepsxkaHue BKJIIOYAeT pa3BepHYTHI TepedeHb TrjaB, mnaparpadgoB u
pa3ziesioB KypCcOBOIO MPOEKTa ¢ YKa3aHUEM HOMEPOB CTPAHUIL IO TEKCTY.

CopnepxaHue OTpakaeT 3asBICHHBIE 3aJa4yl W HE TOJIBKO BJIMSET Ha
MOCIICI0BATEIBLHOCTh M3JIOKEHUSI BCETO MaTepHalia, HO M 3HAYUTEIHHO OOJerdaeT
paboty Haj BbIOpaHHOU Temoil. [lepBbiii BapuaHT cojep:KaHusl HE BCeraa SBIsETCS
OKOHYATENbHBIM U TI03TOMY MOXET H3MEHAThCA. B conepkaHuu AOHKHBI OBITH
IPEICTaBIICHbl YKPYIMHEHHBIE TJIaBbl, pa3Aesibl U MOAPA3/IeNbl TaK, YTOObI B OJHOM
ri1aBe ObLIO He OoJiee 3 pa3JelioB.

BBeagenne JODKHO KpaTKO XapakTEpU30BaTh COBPEMEHHOE COCTOSIHHE
nepepadaThIBAIOUINX NPEANPUATHN U 3a/a4d Ha NEPCIEKTUBY. 3/1€Ch HEOOXO0AUMO
pPacCMOTpPETh AaKTyaJIbHOCTh TMPOEKTUPOBAHUS TPEANPHUITHS BO B3aUMOCBA3U C
COBPEMEHHBIMHM HANpaBICHUSIMH PAa3BUTUSA MHILIEBOW OTpaciu (xjieOonekapHas,
KOHJUTEPCKasi, MMBOBAPEHHAs, BUHOJIETbYECKAsl, TUKEPOBOJIOYHAS, MACIOKUPOBAs U
T.A.). JaTh KpaTKyl0 XapakTepUCTUKY COCTOSHUIO MCCIEAYEMOI0 BOMNPOCA; 3a7ayH,
CTOSIIIIUE TIEpPE] OTPACIbIO; MPUOPUTETHBIE HANPABICHHUS Pa3BUTHS OTPACIH, W3
KOTOPBIX BBITEKAET HEOOXOAMMOCTb MPOBEACHUS HCCIEIOBAaHUN; OOOCHOBaHUE
AKTyaJIbHOCTH TEMBI KypCOBOI'O ITPOEKTA.

Bo BBeneHuM OOOCHOBBIBae€TCS BBIOOP TEMBI M €€ aKTyaJbHOCTh, a TaKXKe
Hay4yHas HOBU3HA, TEOPETUYECKAsl U IPAKTHUUECKasl 3HAUMMOCTb; COOOIIAETCSI OOBEKT
U NpPEeIMET HCCIECIOBAaHUS; CTABUTCA LE€JIb M KOHKPETHBIC 33Ja4M; YKa3bIBacTCs
o0beM (pakTHUECKOro Marepuajia M €ro MCTOYHMKHM; MPUBOJUTCS KpaTKas
XapaKTepUCTHKA CTPYKTYpPbI PaOOTBHI.

Axmyanonocms memvl — 3TO CBOMCTBO HMH(OpMalnMu, KOTOpas 3HauMMa u
BOCTpeOOBaHa APYrUMH JIFOJAbMH B KaKHX-TMO0O cepax NesTeTbHOCTH B HACTOSAIIEE
Bpems. [loaromy uisi onucaHus aKTyaldbHOCTH TE€Mbl HEOOXOIUMO IOKa3aTh €e
COOTBETCTBHE OOIIECTBEHHBIM MOTPEOHOCTSM, BBIJIECIUMB NPH 3TOM BAXKHOCTH €€
pa3paboTku. HaunnHaeTcsi cioBamMu «AKTyaJdbHOCTh pabOTHI 3aKJIO4aeTcs B (WK B
TOM, 4TO) ...».

Obvexm — 3TO TO MPOCTPAHCTBO, B pAMKaX KOTOPOro BEAETCS UCCIEI0OBAHUE, a
npeomem — 3TO Ta TpPaHb JKU3HEIEATEIBHOCTH OOBEKTa, KOTOpas IOJJICKUT
CHELHAIbHOMY U3YUYEHHUIO U, BO3MOKHO, IPEOOPA30BAHHUIO.

Llenv pabomwr mpeanonaraeT (GpOpPMYIHPOBKY KEIAE€MOr0 KOHEUYHOTO MTOTra
paboThI U OTpaXkaeTcs, Kak mpaBwiio, B Ha3Banuu BKP. JlocTmxkenuto mocraBieHHON
LEeIM CHOCOOCTBYET KOMIUIEKC JEHCTBUI MO PEIIEHUIO 3aJad MCCIEI0BaHus,
KOTOpBIE, KaK MPABUJIO, HAMPSIMYIO CBSI3aHbI C MyHKTaMu I1aHa (moariaaBamu) BKP.

Hayunas noeéusna — 3TO0 OPUTMHAIBHOCTh UCCJENOBAHMUS M €r0 OTIMYHE OT
U3BECTHBIX pa3pabOTOK, IPUBEACHHBIX paHee M0 CXOAHOU Mpoleme.



Ipaxmuueckas 3nawumocms — 3TO BO3MOXKHOCTH BHEIPECHHS PE3yJIbTaTOB
UCCIICIOBAHMS B JIEATEIbHOCTh KOMIIAHHUM M / WM NMPUMEHEHHMS MX Ha IPaKTHKE.
Haunnaercs cioBamu «IIpakTrueckas 3HaYUMMOCTb PAOOTHI 3aKII0YACTCS B ...»

Bo BBemeHuun cooOmaeTcsl MOHATUHHBINA alapar: UCIO0Jb3yeMble TEPMHUHBI U
UX COJAEp KaHHE, TAK)KEe OMPEACIIICTCA TCOPETHUECKas M METOH0JIOrHYecKass OCHOBA
padoTHI. Bo BBemeHHMH KpaTKO yKa3bIBaIOTCS OCHOBHBIE aBTOPBI, JACTCS OIICHKA
COCTOSIHMIO M CTEINEHH pa3pabdOTaHHOCTH MPOOJEMbI, YKa3bIBAIOTCS BOIPOCHI,
HY)KJIAIONIHECs B TaTbHCHIIIEM U3yUCHHUH.

O0bEM BBeneHUs — 1-2 CTpaHUIIBI.

3.1 XapakTepucTuka chbIpbsi H TPeOOBAHUS K €r0 Ka4eCcTBY

B pasnene HeoOXoIMMO yKa3zaTh HCIOJIb3YEMOE CBIPHE MJIA BBITYCKaeMOU
OPOJYKIIMK, OXapaKTEPU30BaTh €ro NHUIIEBYI0D M OHOJIOTMYECKYI0 II€HHOCTb,
XUMUYECKUA COCTaB W  CBOMCTBA, paCKpbITh (PAKTOpbI, BIHUSAIONIME Ha
TEXHOJIOTUYECKHE CBOMCTBA ChIpbsi. TpeOoBaHUsA, MNPEAbSIBISIEMbIE K KadeCTBY
CBIPbSI.

B 3aBucumocTH OT HampaBieHHs TMepepaOdOoTKu (MyKOMOJBHOM, KPYISTHOM,
XJIEOOTIEKapHOM, MaKapOHHOU, KOHIUTEPCKON, MAaCIOKUPOBOM MTPOMBIIINICHHOCTH, B
OpOIUIIBHOM MPOU3BOJICTBE M MPHU MPOU3BOJICTBE KOHCEPBOB M IMHIICKOHIICHTPATOB)
HEOOXOAMMO JaTh CPAaBHUTEIBHYIO OLEHKY MNPOAYKIMH pPa3IUYHBIX 3aBOJOB —
MPOU3BOJIUTENIEH MO MoKa3aTessiM 0e30MacHOCTH (MUKPOOUOIOTHS, TOKCUYHBIC
METAJJIbLl MUKOTOKCUHBI, PAJIMOHYKIIUJIbI, HUTPAThl U HUTPUTHI, KOHCEPBAHTHI) U
MPEACTABUTBMETO/Ibl  UCCJENOBAHMS ~ KAadeCTBA  PACTUTEIBHOTO  ChIpbS H
nosry(aOpuKaToB.

3.2. O030p ¥ aHAIU3 CYNIECTBYIOIIMX TEXHOJIOT UM

B nanHoMm paszzaene HeoOX0IuMO U3JI0KUTh COCTOSTHUE UCCIIEyEMOro BOIIpoca
M0 JUTEPATYPHBIM JaHHBIM, 00OOIIUTH JTUOO JTAKOHUYHO OOOCHOBATh B3aMMOCBSI3b
BCEX TOJIpa3zie]ioB 0030pa juteparyphl. [Ipoananu3upoBaTh U CHCTEMATU3UPOBATH
JUTEPATYpHBI MaTepuand IO TeME BBIMYCKHOW KBadu(pUKAIMOHHON padoTe. B
3aKJIIOYEHUU HEOO0XOIUMO JaTh O0O0OIIAONIUi BHIBOA IO 0030py JUTEpaTyphl,
KOTOPBIH TOJKEH OBITh JIOTUYECKH CBSI3aH CO CJIEIYIONIUMU TJIaBaMH paOOTHhI.
PaccmarpuBaemblil pa3ziell MOSICHUTENbHOM 3alIUCKUA BKIIFOYAET:
- IEPEUNCIICHUE IBYX-TPEX CYIIECTBYIOIINX KOHKYPHUPYIOIINX U HanOoIee
MIEPCIIEKTUBHBIX CITOCOOOB MPOU3BOICTBA OCHOBHOM MPOTYKIIHH;
- TEXHOJIOTHYECKYIO XapaKTePUCTUKY KaXKIOTO U3 CITIOCOOOB;
- CPaBHUTEIBHYIO OIIEHKY CIOCO00B;



- OKOHYATEIBHBIN BBIBOJ O 1IETIECO00PA3HOCTH UCIIOIB30BAHUS B paOOTE TOTO WU
MHOTO crioco0a.

B ToM ciywae, korna B TEXHOJOTMYECKUX HHCTPYKUUAX JaHbl KOHKPETHBIE
yKa3aHds MO MPOBEACHUIO TE€X WM HHBIX MPUEMOB WJIM OINEpaluid, MaruCTPaHT
JOJKEH TPUIIEP)KUBATHCA WX TMPU pa3pabOTKe TEXHOJOTUU WM K€ yOeIuTeIbHO
000CHOBaTh UX U3MEHEHUE WM 3aMEHY.

Ha sToM 3Tane BBINOTHEHUS KYpPCOBOro NPOEKTa MaruCTPaHTy PEKOMEHIYETCS
COCTaBUTh BCIO OuOmMorpaduio, Kacarouryrocss TeMbl paOOThl, HAMKCATh MPOCTYIO
KpPaTKy0 aHHOTALUIO KaXJA0r0 HCTOYHHUKA JUISl TOCIEAYIOIIEr0 UCIIOIb30BAHMS.

[IpopaboTka HMCTOYHWUKOB H JIUTEPATYPhl COIMPOBOXKIACTCS BBIMUCKAMU U
KOHCIIEKTHUPOBaHUEM. BBINIUCKU AenatoTcs OOBIYHO B BUJIE IIUTATHl CO CCHUIKOM Ha
aBTOpa, HWCTOYHUK, CTPAHUIly IUTUpoBaHUs. [lo3TOMYy mnpu BBIMUCKE LUTAT H
KOHCIIEKTUPOBAHUM CJIEAYET JI€NIaTh CCBHUIKM: aBTOp, HA3BAaHHUE, MECTO W3JIaHWs,
U3JIaTeIbCTBO, CTPAHUIIBI LUTUPOBaHUA. JTa uHPoOpManus OyJaeT IMoyie3Ha B
nanbHeueM npu oGOPMIICHUH CIIMCKA UCTIOIh30BAHHBIX HCTOYHUKOB U JINTEPATYPHI
KO Bcel pabore. Cucremarusanusi, aHajau3 W 00paboTka  MH(pOpMaNUU
IpeAnoiaraloT HCMoib30BaHUe B paboTe TaOnuI, auarpamm, TIpauKOB, CXEM,
KOTOpbIE HE TOJIbKO CIIOCOOCTBYIOT HATJISHOCTH MPUBOJAMMOIO Ha CTpaHHIAX
paboThl MaTepuana, HO U YOeIUTEIbHO PACKPhIBAIOT CYTh UCCIICIYEMbIX SIBJICHUN U
nporeccoB. B 1ensx yckopenus npoiecca 00padoTKy U CUCTEMAaTU3allMK IEPBUYHOM
nHpopMaru PEKOMEHYETCS aKTUBHO UCIIO0JIb30BaTh COBpPEMECHHBIC
MH(POPMAITMOHHBIE TEXHOJOTHUH.

JInsi BBISBICHUSI CYHIECTBYIOIIMX HKCTOYHUKOB M JIUTEpATypbl MO JaHHOM
po0JeMe UCCIIEeI0BaHUS MOKHO BOCIIOJIb30BATHCA:

- OymakHbIMHU KaTasioramu oubmnorexku AT TY;

- DJIGKTPOHHBIMU  OMOJMOTEYHBIMU  CUCTEMaMH, JIOCTYMHBIMH  JUIS
maructpanToB JII TVY;

- UIHTEpHET-caTaMu OPUITHATBHBIX OPraHU3alINIA;

- CYIIECTBYIOIIMMU MaTepHaiaMi Ha Kadeape Uil y pyKOBOJIUTEIIS.

KauectBo ncxonnoi napopmaiuu, mpaBUiIbHOCTh U MTOJIHOTA MOJA00PAHHOTO U
IPOAHATM3UPOBAHHOTO MaTepuajga BO MHOTOM OIPEJEIUT OOBEKTUBHOCTh BHIBOJIOB
no uccneayemoit mpoodieme. [lostomy cObop mHPopmaruu (CTaTUCTUUYECKOTO WU
dbakTHYeCcKOro MaTepuaia) siBJaseTCsl OTBETCTBEHHBIM 3TanoM noarotropku BKP.

3.3 O00ocHOBaHME TEXHOJOTHYECKOH CXeMbl IPOU3BO/CTBA MPOIYKTA

Heo06xoIuMo H3JI0KUTH CTaIuW TEXHOJIOTHYECKOro Ipoliecca, 0O0OCHOBATh
TEXHOJIOTUYECKYI0 CXEMY IPOM3BOJACTBA MPOAYKTA WU HAMHUTKA; (HOPMHUpPYEMBIC
napaMmeTpbl u3Aenus (MoKa3aTelld KayecTBa); CBsI3b IapaMEeTpoB IMpolecca C
MOKa3aTeJIIMU Ka4eCTBA M3JICTHUS; BHIOOP KOHTPOJIMPYEMBIX TOKa3aTesiel Mmpoliecca;
YCJIOBUSI TPOBEICHUS KOHTPOJISl; MECTO ONEpanuid KOHTPOJIA B TEXHOJOTMYECKOM
po1ecce.



[IpencraBuTh CcxeMy TEXHOJOTMYECKOTO Tpoliecca, KoTopas JIOJKHA
JIEMOHCTPUPOBATh B3aMMOCBS3b TEXHOJOTUYECKOTO0 O00OPYIOBaHHUS, ABUKECHUS
CBIpbs, OTXOJIOB, TOTOBOM MPOJYKIIMH OT MOMEHTA MPUEMKHU ChIPbs 1O XpaHEHUs
BbIpa0aThIBAEMBIX MPOIYKTOB.

TexHonmornyeckas cxema MoJJICKHUT MOCIIEe €€ COCTABIICHUS MOONEPAIMIOHHOMY
onucanuto. [Ipu onucanum kaxaon oneparuu JOIKHbI ObITh OTPAKEHBI CIEAYIOIINE
MOJIOKEHUSI:

- [IeJIb ¥ HA3HAYEHUE ONEpallnu;

- PEeXHUMBI TPOBEICHUS omepanuu (Temneparypa, MNpOJOJIKUTEIBHOCTD,

JABJICHUE U T.11.);
- OCHOBHBIE OMOXWMUYECKHE W (PU3UKO-XUMHICCKHUE TTPOIIECCHI, TPOTEKAIOIIHIE
MIpU OTEpALH;

- Tl 00OpyAOBaHUS, OOCCIICYNBAIONINN ONTUMAIILHBIC YCIOBHS MPOTEKAHUS

npoiiecca.

[Ipy BBINOJHEHUM KYpCOBOTO IPOEKTa MO COBEPUICHCTBOBAHUIO WJIU
MOJICpHU3AIMM  TEXHOJIOTMUYECKOM  YacTM  3aBoJa HEOOXOAMMO  CpPaBHUTH
CYILIECTBYIOIIME W TMPOCKTUPYEMbIE TEXHOJIOTHYECKHUE OMepaluu H O0O0OCHOBATH
NPUHSATHIE PELICHUSI.

[IpeacraBnsieTcsi HEOOXOAMMBIM B JIAaHHOM pasjielie PACKPHITh CYIIHOCTh
dusznuecknx, (QPUINKO-MEXaHUYECKUX, OHOXUMHUYECKUX, MHUKPOOUOIOTHYECKUX,
KOJUIOUJHBIX U JIp. MPOIECCOB, JIKAIIUX B OCHOBE OTIEIBHBIX TEXHOJOTHMYECKUX
omnepanmil.

Onucanue MmpoLECcCCOB U UX PEKUMOB JIOKHO OBITh KPAaTKUM, JIOTUYHBIM C
OTPXKCHUEM COBPEMEHHBIX B3IISIIOB HAa MX 3HAYECHHE B TEXHOJOTUU KOHKPETHBIX
npoaykToB. [1o TeKCTy ciaeayeT yka3aTh CChUIKM Ha JTUTEpPATypPHbIC HCTOYHUKH.

3.4. Pacuet BbIX0/1a roToBoii npoaykuun (MaTtepuajbHbIii 0anaHc)

McxXoTHBIMU JAHHBIMM IS pacyeTa IMPOAYKTOB M COCTABJICHHS] MaTEPUAIBHBIX
OamaHCOB  SIBJISIFOTCS:  TEXHOJIOTWYECKass CXEeMa IPOU3BOJICTBA;  IpENEIbHO
JOITYCTUMBIE HOPMBI IOTEPH MTPU ITPOU3BOACTBE, XPAHEHUU U OTTPY3KE NMPOAYKIIMH, A
TaK)K€ HOPMBI TPOEKTHBIX OpraHu3anuil; (QakTUUYEeCKHe MJaHHbIE IEPEIOBBIX
OPEANPUATANA O PacXOdy ChIpbS M BCIOMOTATENbHBIX MaTEpHUAJIOB, BEJIMYMHE
OTXO/IOB U MOTEPb.

Pacuersl TPOAYKTOB BBIONHAIOT I KaXJAOW OIepalud B CTPOroM
MTOCIEA0BATEIBHOCTH X014 TEXHOJIOTUYECKOTO IIPOIIeCCa.

B 3aBucuMOCTM OT TeMbl KYypCOBOTO TIPOE€KTa MOXKHO COCTAaBUTh
NOOIEepaMOHHBIA MaTepuaibHbINA OanaHc.

JInst cocTaBiieHUs KOJTMYECTBEHHOTO OallaHca MOATOTOBUTENIBHOTO OT/AENICHHUS,
HEOOXOJUMO PaCCUUTHIBATh MAacCy 3€pHa MOC]e MPOBEICHUS MOATOTOBUTEIBHBIX
omepanuii. ITO TaKKe HEOOXOAUMO ISl OLEHKH 3(PQPEKTUBHOCTA HUCIOJIH30BAHUS
3€pHAa, TO €CTh JUIsl OLEHKH PaCYETHBIX HOPM BBIX0J1a TOTOBOM MPOAYKIIUH.



HpI/I COCTaBJIEHUH KOJIMYECTBEHHOro OajaHca IIOATOTOBUTCIABHOI'O OTACIICHUA
MCJIbHHUIBI CICAYET YYHUTBIBATH, YTO YBJIAKHCHHUIO IIOABCPracTtCsa HC BCA MaccCa
IMOCTYIIMBIICTO HA IIPCAINIPUATUC 3CPHA, d TOJIBKO 3CPHO, OUMIICHHOC OT HpHMGCCﬁ.

3.5. Pacuer U moa0op TeXHOJOTHYECKOr0 000pyA10BaAHUS

OCHOBHOM XapaKTEpUCTUKONH padOThl TMOTOYHOW JHMHUM, MAIIUHBI WU
YCTPOMCTBA SIBJISIETCA MPOU3BOAMTENIBHOCTD, MOJ KOTOPOW MOHHMAIOT KOJWYECTBO
(MaccoBoe, 00bEMHOE, IITYYHOE) MPOIYKLIHHN, TOJIyYEHHOE B €IMHULLY BPEMEHHU.

Cnenyer O4YeHb TINATEIBHO PACCMOTPETh TEXHOJOTMYECKUH IpolLece,
peaiu3yeMblii TIPOEKTUPYEMbIM OOBEKTOM, M OMNPEJCIUTh BO3MOXKHBIE TOTEPH
OpOAyKIHKH (OTXONbI, Opak W Tak Jajee), a TakKe MOTEepH BPEMEHH, KOTOpHIE B
pEaJIbHOM IPOM3BOJCTBE HEU30EKHBI H3-3a IPOCTOEB OOOPYIOBAHMSI BO BPEMs
OCMOTpa, YMCTKHM, PEMOHTa M TakK jJaiee, nepeboeB B IMoAaye HEKOHJIUIMOHHOIO
CBIpBs, MOJNy(QaOpUKaTOB, OPraHU3AIMOHHBIX IPOCTOEB W JPYTrUX MPUYMH.
CnenoBaTenbHO, MPOU3BOAMTEIBHOCTh MPOEKTUPYEMOI'O OOBEKTa JOJKHA OBITh
BbIllIE (PAKTUYECKON (HOMHHAJIBHOW) MPOU3BOJUTENILHOCTH IMOTOYHOW JIMHUHU, TJIE
YCTaHABIIUBAETCS 3TOT OOBEKT.

[TosryueHHass MPOU3BOAUTENIBHOCTD SIBIISIETCS MCXOJHOM JUJIsl pacyeTa BceX
OCTaJbHBIX HEOOXOAMMBIX TMapaMeTpoB MpoeKTHpyemoro mpenmpustus. OHa
OIIpeseIsieT, KaK pa3Mepsl CaMOro 0ObEKTa, TaK U OTAEIbHBIX €0 4acTei, padoumnx
00beMOB, TradapuThl, HopMy U peXUM pabOThl 000PYIOBAHUS U MHOTOE APYTOE.

Pacuér kaxporo Buaa oOOpYyHOBaHMS HAYMHAIOT C HOBOIO MOJIYHKTA,
MPUBOAAT pacyeTHble (opMynbl C pacmu(ppoBKONM OYKBEHHBIX OOO3HAYEHUH H
KOJIMYECTBEHHBIX 3HAYCHUU KO3(P(PULMEHTOB, 3aT€M OIPEACIISIOT €ro He0OXOAMMOE
KoJu4ecTBO. Pacuer mpoBOJSAT HA OCHOBAHWM JIaHHBIX MPOJYKTOBOIO pacyéra W ¢
Y4€TOM BpeMeHu paboTel o0opyamoBaHusa. Ecim mpu pacdere moisydaroT ApoOHOE
YHCII0, €r0 OKPYIVIAIOT 10 LEJOr0 4YuciIa B CTOPOHY yBenuueHus. Ha ocHoBaHuu
pacuéra COCTaBJISIIOT CBOAHYIO TaOJUIly TEXHOJIOTMYECKOro obOopynoBanus. [Ipu
BBINIOJIHEHUH KYPCOBOTO TMPOEKTa MO COBEPIICHCTBOBAHUIO WJIM MOJEPHU3ALUU
TEXHOJIOTMYECKON YacTHU 3aBOJa, B JAHHOM paszelie MPUBOJIAT CBOIAHYIO TAaOIHILY
TEXHOJIOTMYECKOTr0 000py10BaHUs IPEIPUITHS.

Tabnumna 1 — CBonHas TabauIa TEXHOJIOTHIECKOTO 000pYA0BaHUS

HaumeHnoBanue
U Ha3HAYEHUE
obopynoBaHUs

3aBo-
M3rOTOBUTED

(dupma)

Ty,
Mapka

OcHOBHEBIE
TEXHUYECKHUE
OKa3aTelIn

Konunue
CTBO

["abaputel, MM

JUIMHA

rpuHa BBICOTA

IIpu
Meda
HUE

3.6. KoMnoHOBKA TeXHOJIOrH4eCKOro 000py/10BaHUSA
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B  pasgene  npuBOOMTCS  ONHMCAaHME  KOMIIOHOBKM U IUIAHUPOBKHU
IPOU3BOJCTBEHHBIX LIEXOB MM YYaCTKOB C  YKa3aHUEM  PACIHOJIOKEHUS
000py10BaHUS.

HaubGonee pamuoHalibHass KOMIIOHOBKa ITPOM3BOJCTBEHHOTO  KOPITyCa,
oOecreunBaeT yIoOHYI0 U KpaT4ailllylo CBA3b CKJIAJCKUX MOMEIICHUH, OTAeNIeHUN
NOATOTOBKH CHIPbSI M TPOU3BOJCTBEHHBIX IIEXOB U HCKJIIOUAET MEPECCUEHNUE TTOTOKOB
CBIpbs, MOTY(HaOpUKaTOB U TOTOBOM MPOAYKIUU.

Heo0xoaumMo M3yduTh HOPMBI TEXHOJIOTUYECKOTO IMPOCKTHPOBAHHS, YTOOBI
o0ecreynThs HauboJee palrOHAIBHOE PACHOJOKEHHE 000PYIOBaHUSA IS CO3JIAHMS
MOTOYHOCTH MPOU3BOJCTBA M YAOOCTBa OOCTYXHBAaHUS 3TOr0 OOOpYyIOBaHUS B
COOTBETCTBUM C TpeOOBAHUAMM TEXHHKH Oe3omacHOCTH. [lis 3TOoro cruemyer
03HAKOMUTBHCS C PA3IUYHBIMU KOMIIOHOBOYHBIMHU PELICHUSIMU, UCMOJIb3Ysl TUIOBBIC
MIPOEKTHI U CIIEHUATIBHYIO JIUTEPATYPY.

K KOMIIOHOBKE MPOU3BOICTBEHHBIX IE€XOB MPUCTYMAIOT MOCIe mnoadopa H
pacuera TEXHOJIOTHYECKOT0 000pYy10BaHMUSL.

Mmuoroo0pasue TpeOoBaHUII M HOPM, KOTOpbIE JODKHBI OBITH YYTEHBI MPHU
KOMIIOHOBKE 0OOPYJOBaHMsI U MOMEIICHUN, 00YCIOBIMBAET CIOKHOCTh pa3paboTKu
KOMITOHOBOYHBIX perieHuil. OObIYHO pa3pabaThiBaeTCsi HECKOJBKO BapHAHTOB
KOMITOHOBKH, KQXK/IbIF BAPUAHT aHAJIM3UPYETCS, BBIOUPACTCS Ty UIIIHA.

BBINOTHAIOT TOPU30HTAIBHYIO KOMIIOHOBKY ¥ BEPTUKAIBHYIO.

['opu3oHTanbHasi KOMIIOHOBKAa HaMHMHAeTcsl ¢ BbpIOOpa oOWEH CcXeMbl
pacloJIOKEHUs] OTAENEHUWH B IUIaHe (BHJ CBEPXYy), a 3aTeM MPUCTYMNAIOT K
paccTaHOBKE 000PYI0OBaHU.

BepTukaibHasi KOMIIOHOBKa 3aKJIOYAETCs B MO3TAXKHOM paclpeeleHUun
TEXHOJIOTUYECKOr0 O00OpY/IOBaHHUS M YBA3KE €ro IO BEPTUKAIU C XOAOM
TEXHOJIOTUYECKOro Mnporecca OAHOBPEMEHHO PEMIAIOTCS BOIPOCH! PACIOIOKEHUS U
YBSI3KM B BEPTHKAJIBHOM TUIOCKOCTH TPOU3BOJCTBEHHBIX, OBITOBBIX, CKJIAJCKUX
NOMEIIEHUHM, OCYUIECTBIIETCS BbIOOpP THUNA MEXKONEPALMOHHOTO TPaHCIOpPTa
(HacoChl, HOPUU, JIEHTOYHBIE WA IITHEKOBBIE TPAHCIIOPTEPHI).

B BepTUKambHOM IIOTOKE TMOCTYIUIEHME MPOJYKTa Ha MAaIlWHY HYKHO
IPOEKTUPOBATh HAKJIOHHO, B TPAHMIIAX MPEACIHHOrO YIJia (BEJIMYMHA YIJia 3aBUCUT
OT BHJIa IlepeMenaeMoro npoaykra). CTporo BepTHUKalibHOE NEpeMELICHHE MPOAYKTa
OCOOEHHO C BBICOTHI HECKOJBKUX ITaKEW, 0OYCIOBIMBAET OOJBIIYI0 CKOPOCTH €ro
JBWKEHUS, UTO MPUBOAUT K MOBBIIICHHOMY BBIJCICHUIO MBUIH, YXYIIIEHUIO Pa0OTHI
000py10BaHUSI.

CymiecTByer JBa OCHOBHBIX METOJa  BBINOJIHEHUS TOPU30HTAJIBHOM
KOMITOHOBKH.

1. Merong GyHKUIMOHAIBHBIX CBSI3€M MCHOJB3YETCS TMPU KOMIIOHOBKE
IIOMEUICHUA W OTAECIECHUN. Ero OCHOBY COCTaBIISIFOT ITPOM3BOJCTBEHHBIE CBSI3U
MIOMEIIEHUN U OTAEJIEHUN, Pa3MEIIAEMBIX B OJHOM TOPU30HTAIBHOM INTIOCKOCTH.

Brauane BBISBIAIOT (GYHKIHUOHAIBHBIE CBSI3M OTAeneHWil. Jlms storo
COCTABJISIIOT TAaOJUIYy, B KOTOPOH IO BEPTHKAIM W TOPU3OHTAIA B OJWHAKOBOU
MOCJEAOBATEIbHOCTH MPUBOJUTCS TEPEYEHb OCHOBHBIX M BCIOMOTATEIbHbBIX
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orneneHuii. CTpenkaMu TO BEPTUKAIU WU IO TOPU3OHTAIU (DUKCHUPYIOTCS CBSI3U
Ka>KJIOTO OTJEICHUS C IPYTUMHU.

3atrem coctaBisieTcsi Oe3pazMepHass cxeMa KOMIOHOBKU. OtnaeneHus,
(GYHKIMOHATBHO CBSI3aHHBIE MEXJY COOOH, pacroyiaraiorcsi Ha He Ha CMEXHBIX
TUTOLIASX.

Ha 3axnrounTenbHOM 3Tane pazpadbarbiBaeTcs cXxeMa KOMIIOHOBKH B MacIiTade.
Oro HauOosiee CJHOXHBIM 9Tan. HyXHO coxpaHuUTh, 1O BO3MOXHOCTH,
HEMOCPE/ICTBEHHBIE CBSI3W MOMEIIEHHUM, YTO He Bcerja yaaetcs. Ecnu pa3pbiBbl (B
BHJIC KOPHJIOPOB WM JPYTHMX TOMEIICHHWH) HEU30€XKHBI, TO OHH JOJIKHBI OBITH
MUHHAMAJIbHBIMU U KacaThCsl MEHEE CYITIECTBEHHBIX CBSI3CH.

2. Merton MoaenupoBaHUs MPUMEHSETCS MPU PACCTAHOBKE OOOPYIOBaHHS B
cllydae BEPTHKAJIbHOTO U YaCTUYHO TOPU3OHTAIBHOTO MOTOKOB. Ha nmucte Oymaru B
Macmtade (¢ ykazaHueM pa30MBOYHBIX OCEH WM 0€3 HUX) BRIYEPUUBACTCS TUIOMIAIb,
oTBoJMMasi ToJ obopynoBanue. M3 Oymaru B TOM Xe MacmTabe BbIpe3aroTcs
burypku, GopMa KOTOPBIX COOTBETCTBYET KOH(MUTypalluu MAlllMH B IUIaHE (BU
cBepxy). IlepenBuras purypku B 1jiaHe MOMEIICHUS WU dTaka, HaXOIAT Haubosee
pUEeMIIEMbIA BAPUAHT KOMIIOHOBKH.

PaccranoBka 000py/OBaHMS SIBJISIETCS Ba)XHBIM JTallOM IMPOEKTUPOBAHUS
OPEANpUATAS W TPENICTaBIACT COOOM OCHOBY OpraHu3alli TEXHOJOTUYECKOTO
npoliecca B MPOU3BOJICTBEHHBIX EIISX.

OCHOBHBIMM  NPUHUHUIIAMH PACCTAHOBKM (KOMIIOHOBKHM) 00OpYIOBAaHHS
SBIISIOTCS: coOroIeHne NOTOYHOCTH TEXHOJOTUYECKOTO npolecca;
HETIOCPE/ICTBEHHAs Tepeadya ChIphs OT MAIIWHBI K MAaIIuHE, HEIOIMyCTHMOCTh
BCTPEUHBIX WM MEPECEKAIONINXCS Mepeady; TPYMIMUPOBKa 000PYyI0BaHUSI C YIETOM
TEIJIOBBIX TOKa3aTejaed WM OCOOCHHOCTEM CTPOUTENbHBIX JeTalieid; ya00CTBO U
0e30MacHOCTh PaboThl Ha OOOPYJIOBAaHHHM, BO3MOKHOCTh €TI0 UYHUCTKH, PEMOHTA,
JIEMOHTaXKa; yI00Has TOJIBOJKA WHKEHEPHBIX KOMMYHUKAIUI; COOIOIEHUE TIPaBIII
6e3onacHoctH, TpeboBanniit HOT u npoMBIIIIEHHOM SCTETUKH.

Jlnst pacctaHOoBKM ~ OOOpYJOBaHUSI ~ HEOOXOJUMO  PYKOBOJICTBOBATHCS
TEXHOJIOTUYECKUMH CXeMaMu TMpou3BoAcTBa. [Ipm »TOM HEOOXOIMMO Takke
YUUTHIBATh HE TOJHKO HOMEHKJIATYpPY anmapaTtoB U MaIllWH, TPEOYIOIMMXCS COTIACHO
TEXHOJIOTUYECKON CXeME€ JUIsi NPOU3BOACTBA TOW WM WHOW MNPOAYKIUU, HO H
HEOOXOAMMO TPOU3BECTU pacyeT KOJIMYECTBA COOTBETCTBYIOLIETO €MKOCTHOTO U
HWHOTO 000pYI0OBaHUSI.

OOopynoBaHue JOJDKHO pa3MeIlaTbCsd IO 3TaXXaM pPaBHOMEPHO, UTO
COKpaIlaeT NOTpeOHOCTh B TUIOLIA/H.

OanHakoBO€ M OJHOTUITHOE OOOpYIOBaHHME HEOOXOAMMO YCTaHABIMBATh Ha
oaHoM sTaxe. O0opynoBaHue ¢ OOJIBIIION MacCOM, a TaK)Ke BBI3bIBAIOIIEEC BUOPAIHIO
NPEINOYTUTENIEHO pa3MelaTh Ha MEPBOM dTa)e, TaK KaK OIMopa Ha eCTECTBEHHOE
OCHOBAHUE JICLICBIIE.

O6opynoBanue, BBI3BIBAIONIEE BHOpAIMIO, ¥ MAIIWHBI, HA Ka4eCTBO PabOTHI
KOTOPBIX BHUOpaIs OKa3bIBaeT BIUSHUE (JO3UPYIONMIUE YCTPOMCTBA, BECHl U T.IL.),
JIOJKHBI MOHTHPOBATHCS HA Pa3HBIX ATAXKaX, B PA3HBIX MMOMEIICHUSIX.
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ManorabaputHoe o6opynoBaHue, He TpeOytomiee OONbIIMX 3aTpaT Ha
o0cCiTy’kKMBaHUE, HY’KHO pacrojararb, 10 BO3MOXHOCTH, OJJTHO HAJl APYTUM, Ha OJJHOM
ATaXke, C YCTPONUCTBOM ILJIOLIAI0K.

[Tpoxoasl Mexay 000pyAOBaHUEM, MEXTY O0OPYIOBAaHUEM U CTEHAMM 3/1aHUS,
a TaKkKe MEXAy MalluHaMu U paboYMMM MECTaMM JOJKHBI ObITh MHUHUMAIbHO
JOIyCTUMBIMU U HE MPEBBIILIATH MPEEIIOB, 00YCIOBIEHHBIX TEXHUKON 0€30M1aCHOCTH
1 y100CTBOM OOCITyKMBaHUS. JTO MO3BOJSAET YMEHBIIUTD IUIOIAAb U O0BEM 3aHMs,
MPOTSKEHHOCTh TPAHCIOPTHBIX JIMHUIA.

Pacmonoxxenne oO0OpymOBaHHWS W OTIACIBHBIX IMOMEIIEHUN JTOJDKHO OBIThH
TakUM, YTOOBI KOH(HUTypalus 3AaHus NpUOIMKalach K Hanmbosee SKOHOMHYHOM
¢urype (qydiie Bcero KBaApaTy HIM MPSIMOYTONbHHKY). OmHako KoH(UTryparus
3maHusi MOXeT ObITh Takoke B Buae Oyks I, I, T, I11.

Ob6opynoBaHue 1eaecoo0pa3HO TPYNIUPOBATh U pa3MeniaTh MO OJHOW OCH,
YTO MO3BOJUT IPaBWIBHO IPOU3BOJAUTH TPAHCHOPTHBIE ONEpaluu (3arpy3Ky Hu
BBITPY3KY) M COKpatuTh (oHT wux oOcayxuBaHus. Ilpy  KOMIOHOBKE
TEXHOJIOTMUECKOT0 00Opy/AOBaHUS CJEAyeT YICIUTh BHHUMAHUE YIPOILIECHUIO
IPOU3BOJCTBEHHBIX IOTOKOB B pE3yJIbTaTe MPABUIIBHON OpraHu3aluy TPAHCIIOPTHBIX
CPEICTB MEXIy LeXaMH M NPOU3BOACTBAMH, a TAKXKE BHYTPU 1i€Xa, HPUMEHATH
IPaBUTALMOHHBI  CcHOCOO TepeJaMu  Chlpbi M TOTOBOM MPOAYKIUH IpU
MHOTO3T@XHOM PEUICHUM NPOU3BOACTBEHHBIX MoOMeleHUuil. (OCoOEHHO Ba)KHbI
BOIPOCKI 0€30MaCHOCTH PabOTHl 000PYIOBaHUS, €0 OOCTYKUBAHUSI.

[Ipu ycraHoBKe 000pyA0BaHUs HEOOXOIUMO IPETYCMaTPUBATH:

a)  OCHOBHBIE NMPOXOJbl B MECTAX MOCTOSIHHOTO MpeObIBaHUs PabOTAIOIIHUX,
a TaKke 1Mo (GPOHTY OOCIYKMBAHMS IIMTOB YIPABIEHUS, IIMPUHON HE MEHEE 2 M.
MuHUMaNbHBIE PACCTOSIHUS JJIi MPOXOJOB YCTAaHABIMBAIOTCA MEXIy Hauboiee
BBICTYAIOUIMMHU YaCTSIMU OOOpYAOBaHHUS C YYETOM (PYHIAMEHTOB, H3OJISIIIHH,
OTPAKICHUS U MOJO0OHBIX JOMOJIHUTEIbHBIX YCTPONCTB;

©0)  1momepedHble MPOXOAbl Y TOPLOBBIX CTE€H, OCHOBHBIE IPOXOJbI IO
GbpoHTY OOCTY)KMBaHHS MaIlMH (KOMIIPECCOPOB, HACOCOB, BO3IYXOIYBOK U T.I.) U
anmnapaTtoB, HMMEIOIIUX  «TPeOEHKW»  YIpPaBJICHUsS, MECTHbIE  KOHTPOJbHO-
U3MEpUTENbHbIE TPUOOPHI U T.II. IPU HATUYMH TTOCTOSHHBIX PA0OUMX MECT, IIUPUHON
He MeHee 1,5 Mm;

B)  IPOXOJbl MEXIy ammapaTami, a TakKe MEXIy amrnapaTamMu U CTeHAMU
MOMENICHUH, MPU HEOOXOAMMOCTH KPYrOBOI'O OOCITYXKMBaHUS, LIUPUHOW HE MEHEE
1,0 m.

[Ipy KOMIOHOBKE OOOpYAOBaHUS HEOOXOAMMO OOECIEUUTh KpaTyauiiee
pacCTOSIHUE OT KaHaja JBWXKEHUS ChIpbS IO TEXHOJOIMYECKOMY IIpOLEeccy [0
KOHEYHOH oOmepalyy, MaKCHMalbHO COKpPAaTWB JUIMHY T[IOJABECHBIX MYyTEH,
TPaHCIIOPTEPOB, TPyOONPoBOAOB. [l y100CcTBa OOCTY>KUBAaHUS TPyOOIPOBOJIOB U
APYTUX MHXKEHEPHBIX KOMMYHMKAIMM UX CIEAyeT pacroyiaraTb Ha BBICOTE 2 M OT
YpOBHS TOJIA.

TexHnonornueckoe 000pyAOBaHNE HAJO pa3MeIlaTh Tak, 4TOObI MaKCUMaJIbHOE
paccTosiHue MEXIy OTAENbHbIMM MAIlMHAMHU WM annapaTaMi, YCTaHOBJIEHHBIMU
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(GpoHTANIBHO JApPYyr K Jpyry, ObUJIO HE MeHee 2,5 M; pacCTOSHHUE MEXIy
BBICTYNAIOIIMMU YaCTSMHM alllapaToB MPU OJHOCTOPOHHEM Mpoxoje mrojei - 0,8 M, a
npu oTcyTcTBUM mpoxoda - 0,5 M; pasMmepbl NPOXOJOB y OOOpYyAOBaHUS C
BBIJIBUKHBIMH YaCTAMHU (JTFOKH, KPBILIKH ) OMPEAEIISIOT M0 PACCTOSIHUIO MEXIY STUMU
BBIIBUKHBIMH YaCTSIMU C Y4E€TOM 00€eCIieYeHuUs1 CBOOOTHOTO POX0/Ia.

[Tocine KOMIIOHOBKHA OOOpPYAOBAHHS BBINOJHSIOT pa3pe3bl. UYucino pa3pe3oB
BbIOMpaeTcs Tak, 4TOObl MAaKCUMAJIbHO TIOKA3aTh MOTOYHOCTH MIpoliecca.

Ha deprexax maHOB M pa3pe30B OOOPYIOBAHHE HYMEPYIOT HCXOHS U3
HyMEpaluu, MPUHITON B TEXHOJOTMUYECKON CXeMe, IKCIUIMKALIUS HE TIPUBOIUTCSL.

Ha dyeprexax IJIaHOB HPHUBOAAT pa3Mepbl 00OpyAOBaHUS (IJIWHA, IIHPHUHA,
IUAMETP) U YKa3bIBACTCA IPHUBSA3Ka» €ro 10 MECTY YCTAaHOBKHU (PACCTOSHHUE MEXKIY
o0opynoBaHueM, MeExay oOopyaoBaHMeM M cTeHamu). Ha paspesax ykasbiBaeTcs
TOJIBKO BBICOTA IJIOLIA/IOK.

[Ipu TpaHCHIOPTUPOBKE TAPBI K MECTY YIMAKOBKM M YIAKOBAaHHOTO NPOJIYKTA B
KaMEepy XpaHEHUsS DIIEKTPOKapaMU WM BJIEKTPOTENEKKAMHU [JIi  pa3BoOpoTa
TpaHCIIOPTa HEOOXOAMMO TMPEeAyCMOTPETh IMHpUHY Tipoe3aa 2,5-3,0 M, s
HEMEXaHU3UPOBAHHOTO TPAHCIIOPTA (TEJIEKKHU, HATIOJIBLHBIE PaMbl) -2 M.

PaccrosiHue Mexay KOHBEMEPHOM JIMHUEHM U CTEHOW C YYE€TOM PacCTaHOBKU
pabouux JIOJKHO COCTaBIATH 1,4 M, IPU OTCYTCTBUU pabounx MecT - 1 M.

[Mupuna JneCTHUIl M IUIOMAAOK JUISi YCTAHOBKM U OOCTY>KWBaHUS
obopynoBaHusi AokHa ObITh He MeHee 0,8 M (YKIOH JIECTHHUI[ HE JOJDKEH
npesbiiath 50°). [lpu ompeneneHun paccTOSHUS MEXKIY OTIAEIbHBIMU MalllMHAMU
WIM  YCTaHOBKAMH  HEOOXOJMMO  YYMTBHIBaTh HE TOJBKO MAaKCUMAaJIbHYIO
KOMITAKTHOCTb, HO M 00€CIeYnTh Y100CTBO U O€30aCHOCTh padOThl HA HUX.

B3aumHoe pa3smemieHre  00OpYJIOBaHUS  ONPENESAIOT  HalpaBICHUEM
TEXHOJIOTUYECKOr0 MOTOKa OTAeNnbHbIE MAIIUHBI W anmaparbl  KeJaTeIbHO
pacnoyiaraTb B €IMHYIO IPOM3BOACTBEHHYI JIMHMIO (MO0 OxHOM ocu). OmHako
BO3MOXKHBI BAapUAHThl MOBOPOTAa MAIIMH OJHA K APYroil MOJ NPSIMBIM YTJIOM.
O6opynoBanue, yCTaHABIMBAEMOE HIDKE YpPOBHS TMona (WM HIDKE HYJIEBOU
OTMETKH), B TPUSIMKAX, JIOJDKHO HMETh OrpaxaeHue (mapamer To MepUMETpy
npusiMka) u  JectHuily. KpynHorabaputHoe — oOopyJaoBaHUE  HEOOXOJAMMO
yCTaHABJIMBATh MEPHEHIUKYISIPHO K OCH OKOHHBIX TPOEMOB U B TIIyOWHE IIeXa,
9TOOBI 00ECTIEYUTh MAKCUMAIIbHYIO OCBEIIICHHOCTh PA00OUYNX MECT.

[Tnomanku, pacmnonoxeHHble Ha BeicoTe 0,5 M OT moJia, IEPEXOAHbBIE MOCTUKHU
Y JIECTHUIIBI K HUM JIOJDKHBI UMETh OTpaXKICHHUE MepuiaMu BeICOTOM He MeHee 1,0 M,
CIUIOLIHYIO 3alIMBKY CHU3Y 00pTOM BbicOTOM HEe MeHee 0,15 M.

JlecTHHLIBI BBIMOJHAOTCSA IHUPUHOW HE MeHee 0,7 M, ITpU MEPEHOCE TAKECTEN -
He MeHee 1 M. VYkioH jectHulil He Oonee 45°. Jlnsg pgoctyma K PEako
00cITy’kuBaeMOMYy OOOPYJIOBAaHUIO JOMYCKAIOTCS JIECTHUIIBI C YKJIOHOM 60° wiu
CTPEMSIHKHU.

[IupuHy MPOXOAOB K OJUHOYHBIM pabOYMM MECTaM CIeAyeT MPUHUMATh HeE
MeHee 0,7 m.
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Pasmepsl MarucTpaiabHBIX MPOE3A0B MEXKAY MTA0EIIMU U pabOYuX MPOE3I0B
It pabOThI  BJIEKTPOINOrpy34MKoB ¢ mojgoHamu - 1000 Mm u 1200 MM -
OMPENENSAIOTCA pajJdycaMd IOBOPOTa MO HEAYKHOMY TabapuTy NPUMEHSIEMBIX
NOTPY34YHKOB U IITA0ETIEPOB B 3aBUCUMOCTH OT MPHUHATON CXEMbl MEXaHU3AIIUH.

O6opynoBaHue MOKHO OBITh pa3MENIEeHO KOMMNAKTHO. Hemnb3s ocCTaBidThH
CBOOO/IHBIE HEUCIOIb3YEMbIE TUIOIIAIH.

KoMnoHOBKa NPOU3BOJACTBEHHBIX MOMEMIEHUN [IOJHKHA MPEayCMaTpUBATh
€CTECTBEHHOE OCBEIICHHE, MOXHO HCKYCCTBEHHOE WM 0€3 OCBELICHUS, €Cld
o0opynoBaHue OOCTYKHBAETCS PEIKO WIH 3TO OOYCIOBJICHO TEXHOJIOTHEN
ITPOU3BOJICTBA.

[ToMetienust ¢ U30BITKAMU TEIJIA, BBIICICHUEM BPEIHBIX I'a30B, MbLIU, APOB
pacronararoT y HapyKHbIX CT€H 3JaHus. Hoe pacnosiokeHHe IOIyCKAaeTCs IIpU
o0ecreyeHnn TNPUTOKA HAPYKHOTO BO3[yXa, HAJIAYUM CHUCTEM BEHTHIIALIMH.
Bolenepeurcnennuble  OTIENEHUS, a TakkKe TMOMEIIeHHs C He0OXOAUMBIM
OXJIAXKJICHUEM OOBEIUHSIOT B OT/IETbHBIE OJIOKH.

Hns o0cy>KUBaHUS BEpXHEHN 4acTu HEKOTOPBIX anmnapaToB
npeaycMaTpuBaroTcsl Iiomanku. Kpome Toro, 4acte 0OOpYJOBaHUS MOKET
pacrojaraTbCsi HEOCPEACTBEHHO Ha CaMOM TIJIOIIAJIKE.

Paccrosinue oT mosa ImiIomagKyd 10 KOHCTPYKIIUNA MEPEKPHITUS TOTHKHO OBITh
He MeHee 2 M. [Inomanka 1omkHa UMETh OrpaXkJAeHUE BBICOTOW HE MeHee 1,2 M ¢
YCTpPOMCTBOM TIiIyxoro Ooptuka BbicoToM 0,2 M Han ypoBHem mnojsa [lmomaaky
000pyIyIOT OJHUM JIECCTHUYHBIM MapiieM Ipu ee miuHe MeHee 10 M u aBywms
JECTHUYHBIMU MapuiamMu npu JiiuHe 6ozee 10 m.

[Ipn mmpuHE NPOM3BOACTBEHHOrO Kopiyca 18 mimm 24 M Ha OOHOM 3Taxe
MOXXHO Pa3MECTUTh HE MeHee 3-X WM 4-X (COOTBETCTBEHHO) MOTOYHBIX JIMHUHU.
[Ipou3BOACTBEHHBII MOTOK HEOOXOAMMO HAIpaBisATh Cl€Ba HANpaBo, MpH
PEKOHCTPYKIIUU MOXKET OBITh HAmpaBJICHHE MPOU3BOJICTBEHHOTO IOTOKAa CIIpaBa
HAJIEBO B 3aBUCHUMOCTH OT I'€HEPaJIbHOIO IUIaHA U IPYTUX YCIOBUM.

Jlnsg  ynmakoBKM TOTOBOM TNIPOAYKLIMH B HAPYXXHYK Tapy B KOHIE
IPOU3BOACTBEHHOIO IMOTOKAa HEOOXOIMMO OCTaBJIATH CBOOOJHYIO IUIOIIAAKY HE
meHee 35...40% ot miomany nexa.

[Ipy mpOEKTUpPOBAaHMM  CKJIAJIOB OECTAPHOTO XpaHEHUS HEOOXOIUMO
NPUHUMATh PACCTOSTHUE MEXIY psiaMu CUJI0COB (OYHKEpPOB), a TakkKe MEKIy
OyHKepaMu U cTeHOM - He MeHee 0,7 M;

Jlst GectapHOTO XpaHEHHS THIIEBBIX JKUIKOCTEH CIEIyeT MpeaycMaTpUBaTh
pe3epByapbl BMecTUMOCTBIO 110 50 M3. Ilpu Oonbmmx 3amacax CKJIaJg MOXHO
pa3Melarth B TMPUCTPOMKE K OCHOBHOMY KOPITYCYy, a €MKOCTH I OecTapHOTro
XpaHEHUs1 YCTaHABJIMBATH B 2...3 spyca.

Jlnst GectapHOTO XpaHEHHS JKHpa CIEIYET MpeaycMaTpUBaTh METATTMYCCKUE
E€MKOCTH C 000TPEBOM Topsiueii BOJI0H, BMECTUMOCTRIO He Oosee 10 T.
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B ogHO3TaXHBIX 37aHUAX BbIcOTa 3Taxa kpatHa 0,6 (3,6; 4,2; 4,8 M u GosibIiie)
w 1,2 (7,2; 8,4; 9,6 M u 607bl11€), B MHOTOATAXHBIX 3/1aHUsIX - KpatHa 1,2 (3,6; 4,8;
6,0 M, JUIsI HIKHUX ¥ BEPXHUX ITAXKEH JTOMOTHUTEIBLHO 7,2 M).

3akJIroueHue

B 3akimtoueHnr HEOOXOAMMO cliejaTh BBIBOJABI O MPEUMYIIECTBE BBHIOPAHHOMN
WU pa3pabOTaHHOW TEXHOJIOTHU IMPOU3BOJICTBA MPOJYKTAa WIM HANUTKA. YKazaTh
MPEUMYIIECTBA  OCYIIECTBICHHONW  PEKOHCTPYKIMM  WIM  MOIEPHU3ALMHU
npousBojicTBa. [Ipn HEOXOAMMOCTH yKa3aTh HEAOCTATHKH, KOTOPHIE B IIEJIOM HE
CKa)XYTCsI Ha UCIIOJIb30BAHUU JAHHON TEXHOJIOTUU B MPOMBIIIIEHHOCTH.

Cnenatb BBIBOJIBI O DYKOHOMHYECKOW I€I€COOOPA3HOCTH OCYIIECTBICHUS
PEKOHCTPYKIUHU (MOACPHU3AIINH) HpEIJlaracMOi TEXHOJIOTHH.
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