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BBeepgeHune

Kak nokasblBaeT OnbIT, camocTosTeNlbHad paboTa CTyAeHTOB Hambonee
3)(PeKTMBHO peann3yeTcd MPU  CaMOCTOATE/IlbHOM  M3YYEHUN  NIEKUMOHHOIO
matepuasa, Ha MPaKTUYECKUX 3aHATUAX W NPU  BbINOMHEHUUM  KYPCOBbIX
MPOEKTOB.

MeToguyeckne  ykasaHus MO BbIMOJSIHEHUIO  KYPCOBOr0O  MpoekTa
npefHasHa4veHbl 4Na CTyAeHTOB creymansHocTh 15.02.14 OcHalleHne cpeacTsamu
aBTOMaTU3aLUMn TEXHOTOTUYECKMX MPOLLECCOB U MPOM3BOACTB (MO 0TPac/aMm).

B MeToguuyeckMx  yKasaHuAX — M3faratoTcd  dTanbl  MPaKTUYECKOro
BbIMO/IHEHNA  MpOeKTa, MpuBefeHbl  MpUMepbl WM JalOTCA  yKasaHud Mo
O(hOPM/IEHMIO MaTepuasioB NPU MPOEKTUPOBAHUN.

KypcoBoi NpoekT sBMsSETCA 3aBeplualowmm atanom nsydveHns MAK 03.02
Pa3paboTka, opraHu3aums M KOHTPO/Ib KayecTBa paboT MO MOHTaxXy, Hasnagke u
TEXHUYECKOMY OOCNY>XXMBaHWIO CUCTEM W CPeACTB aBToMaTu3auun. Pa3paboTka
KypCcOBOro npoekTa umeeT 60/bLUOE 3HaYeHMe, TaK Kak Mo 3aKOHYEHHOW paboTe
CyasaT 06 YMEeHUW CTYAEHTOB BbIMO/HATL OCHOBHbIE pPacyeTbl A/MHbI KOHTPO/IbHOrO
Kabens, 3alWuTHOW TPybbl M NIUCTOBOrO MeTanna AN W3roTOBNEHUS MECTHbIX
Wwkadgos, wntoB KUIMWA, 0 3HaHUM UMW COBPEMEHHON 3N1EMEHTHON 6a3bl U
TEXHWYECKNX CpeACcTB aBToMartusauum, 06 YMeHMM pauvoHasIbHO KOMMOHOBATD,
HaNaXXMBaTb U IKCMNJyaTMpoBaTb CUCTEMbI aBTOMATU3ALNN.

KypcoBo/i MpOeKT [O/MKEeH MOArOTOBUTb  CTYfEeHTa K  BbIMO/IHEHUIO
ANMNIOMHOIO MPOEKTa.

B npouecce BbIMNOMHEHMA  KypCOBOTO  MPOEKTa  CTYAEHT  AO/DKeH
YCOBEPLUEHCTBOBAaTb  CBOM  HABbIKM B MOMb30BaHWM  HAYUYHO-TEXHUYECKOWA
nuTepatypsl, cnpaBoyHmMkKamm n FOCTamu.

Y4ebHO-MeTOAMYECKME LieSIN KYPCOBOM0 NMPOEeKTUPOBaHUS:

- CUCTEMATM3NPOBATb M 3aKPEnUTb TEOPeTUYECKMEe 3HaHUA W NPaKTUYecKue
ymeHusa no gucumnanHe MK 03.02 Pa3paboTka, opraHu3aumns 1 KOHTPOIb KayecTsa
paboT MO MOHTaXYy, Hanafke N TEXHUYECKOMY OOCMY)KMBAHUIO CUCTEM W CPeACTB
aBTOMaTU3aLUnK:

- YrNyouTb 3HaHWA B COOTBETCTBMM C 3alaHHON TEMOWNA;

- chopmMmnpoBaTb  YMEHWS HaxXOAUTb W MNPUMEHATb AOMNOSHUTENIbHYIO U
CMNpPaBOYHYHO NNTEPaTYpY;

- €03[aTb YCNOBUA [N Pa3BUTMA CaMOCTOSATE/NIbHOCTW, OTBETCTBEHHOCTU U
OpraHn30BaHHOCTMW.

[N BbINOMIHEHNA KYPCOBOMO MPOEKTA CTYAEHT JO/DKEH 3HATb:

- 00LlKMe cBefieHNs 06 opraHM3aL MM MOHTaXKHbIX paboT aBTOMAaTU3UPOBaHHbIX
CUCTeM;

- oc/fefoBarte/ibHble aTanbl KYpCcoBOro NPOeKTUPOBaHNS;

- CTaHAapTHble TpeboBaHWA, NpeAbsABNsSeMble K O(OPM/IEHMIO KYPCOBOro
MPOeKTa;

- TpeboBaHus geincteytowmx FOCT No yCnoBHbIM 0603HaYeHUAM NMPUGopoB
N CPefCTB aBTOMATM3aLMN B CXeMaxX M NOPSAOK BbIMOTHEHUS CXEM;



- NpaBuInM TeXHUKM 6e30MacHOCTM MpY  NPOM3BOACTBE  MOHTEXHBLIX U
PEMOHTHbIX PaboT;

- MeTOfbl MOHTaXKa aBTOMAaTU3NPOBAHHbIX CUCTEM;

- BblOOP MapKu NPOBOOB U Kabenei;

- CNocoObbl NPOKNAaAKM 3/1IEKTPONPOBOLOK.

YMeThb:

- NPUMEHATb  TEOPeTUYECKMe  3HaHWA B PELeHUMM  NPaKTUYECKUX
npodeccnoHabHbIX 3aad;

- NPaBW/bHO BbIMOHATL MPOEKTHYIO JOKYMEHTALMIO K KypCOBOMW paboTe;

- NPaBWIbHO COCTaBMATL Y OOPM/IATL TEKCTOBYHO YacTb KYPCOBOIO NMPOEKTa;

- YyuTaTb CXEMbl MOHTXKHO-KOMMYTALMOHHbIE 1 YepTeXun 00Lero Buja Wwura
N NynbTa,;

- MPUMEHSATH Pas3/IMyHble UCTOYHMKM MHOPMaLUN AN5 NPUOOPETEHNS HOBbIX
3HaHWIA;

- paboTaTb C  TEXHMYECKOW  NUTepaTypoi no  asTOMaTM3aLMM
TEXHOMOMMYECKMX NPOLLECCOB OTPAC/IN.

B npouecce BbIMO/IHEHWS KYpCOBOro MPOEKTa NPOLO/MKAETCA (DOpMUpPOBaHUNe
CNefyHoLmNX KKYEBbIX KOMMETEHLMIA:

- YMeHue paboTaTb CamOCTOATENbHO 6e3 MOCTOSAHHOINO0 PYKOBOACTBA
npenojasartens;

- YMeHWe paboTaTb CO CneunasibHON NUTepaTypo U APYrMMU UCTOUYHUKAMK
NH(opMaL MK, BKoYas VIHTepHET;

- YMEHME NIaHNPOBaThb CBOKO AeATeNIbHOCTb B MPOLECCe NPOEKTHON paboTsl;

- YMEHMe OpraHn3oBatb CBOK [eATeNlbHOCTb B NPoLecce camoobpasoBaHus;

- YMEHMe NPOSABATL UHULMNATHUBY;

- YMEHMe 3ameyaTb MPo6/1eMbl U UCKATb NMYTU NX PELUEHWS;

- YMEHWSA NPUHUMATL PeLLeHNs Ha OCHOBE 3paBblX PacCyXXAeHW;

- YMeHMe 6paTb Ha ce6s1 OTBETCTBEHHOCTb MO CO6CTBEHHOW MHULIMATUBE.



1 ObWWNME TPEBOBAH/A K KYPCOBOMY TlNPOEKTY

Llenlb KypcOBOro MPOEKTMPOBaHUS — pasBUTME TEXHUYECKUX HaBbIKOB MNpW
pa3paboTKe aBTOMATU3MPOBAHHLIX CUCTEM  YrpaBfiEHUS  MPOW3BOACTBEHHLIMM
npoueccamu (ACYTIIM) Ha OCHOBE COBPEMEHHbIX TEXHUYECKMX CPeACTB KOHTPOA U
YNpas/ieHNs N MPUHLMNOB UX MOCTPOEHUS.

KypcoBoi NpoekT ABMfeTCA 3aBepLiatoum atanom usydeHns MAK 03.02
Pa3paboTka, opraHm3aumsa M KOHTPONb KayecTBa paboT Mo MOHTaxXy, Hanafgke W
TEXHWYECKOMY O0OCNY)XMBAHWIO CUCTEM W CPefCcTB aBTomartmsauumn. PaspaboTka
KypCOBOro MpOeKTa MMeeT 60/bLLIOe 3HaYeHMe, TaK Kak Mo 3aKOHYEHHOMY MPOEKTY
CYAsT O 3HaHWM UMW COBPEMEHHOWN 3MIEMEHTHON 6a3bl U TEXHUYECKMX CPeACTB
aBToMatmsaummM, 06 YMeHWM pauvoHasIbHO  KOMMOHOBATb, HalaXuBaTb U
3KCNJyaTMpoBaTh CUCTEMbI aBTOMATU3ALNMN.

KypcoBoil MpoekT [O/KeH MNOAroTOBUTb  CTyAeHTa K  BbIMO/IHEHWIO
ANNIOMHOrO0 npoekTa. CTyfAeHTY LenecoobpasHo C Camoro Havana BbIMOJIHEHUSA
KypCOBOro MPOEKTUPOBaHMA BblbpaTb TAKOE Harpas/ieHne, Npy KOTOPOM MO3TarHo B
pamKax pasMyHbIX KYpPCOBbIX MPOEKTOB, Y4eOHO-MCCNefoBaTe/IbCKOM PaboThl
peLlaeTca KpynHas TEXHWYecKas 3afadva, M peLleHre 3aBepLuaeTcs BbIMNOHEHVEM
AUMNIOMHOIO MPOEKTA.

BbinonHeHve KypCOBOIro npoekTa [O/MKHO OCYLLECTB/IATLCA
NMPEUMYLLECTBEHHO Ha KOHKPETHbIX MaTepuasiaX MpPOeKTHO-KOHCTPYKTOPCKMX,
Hay4HO-MCCNeA0BaTeIbCKUX U MPOU3BOACTBEHHbLIX OpraHu3auuii, ABNAKOLWMUXCS
6a30i MPOM3BOACTBEHHOWN MPaKTUKN, U UCXOAWUTb U3 peasibHbIX 3a4ad, CTOALMX
nepez NPoOn3BOLCTBOM.

TemaTtumka KypcoBbIX NPOEKTOB pa3padaTbiBaeTcs NpenofasaTesieM KOniemka,
paccmatpuvBaeTCd W TMNPUHUMAETCH UMK/IOBOW KOMUCCUEW, YTBEPXKAAeTCs 3aM.
AMpeKTopa no y4yebHor paboTe Konnemxa.

TeMbl KypCOBbIX MNPOEKTOB [O/DKHblI COOTBETCTBOBATb PEKOMEHAYeMOM
NPUMEPHOA TeMATMKM KYpPCOBbIX MPOEKTOB B TUMOBbIX W paboymx MporpaMmmax
YUYeOHbIX AUCLUMNIIVH,

Tema KypCcoBOro npoekTa MOXET ObITb NpPeasioXKeHa CTYAEHTOM Mpu YCIoBun
060CHOBaHMe UM eé LienecoobpasHOCTU.

B oTfenbHbIX Cryyasx [OMYyCKaeTCsi BbIMOSIHEHVME KYPCOBOroO MPOeKTa Mo
O[IHOW TeMe rpynnoi CTyAeHTOB.

Tema KypcOoBOro TMpoeKkTa MOXeT ObiTb CBfi3aHHa C  NpPOrpammoi
NPON3BOACTBEHHON  (NPO(eCCUOHaNbHOW) MNPaKTUKW  CTyAeHTa, a And v,
06yuyatoLmMxcs rno 3a04HoOM PopMme — C UX HenocpeaCTBEHHOW PaboToM.

Kypcosoii npoekt no MAK 03.02 Pa3paboTka, opraHusaums M KOHTPO/b
KayecTBa paboT MO MOHTaXy, Haflagke U TEXHUYECKOMY OOCMY>KMBAHUIO CUCTEM U
CPeACTB aBTOMAaTM3aLUMU HOCUT  TEeXHO/OrMYecknin xapaktep. [lo  CTpyKType
KypPCOBOW MPOEKT COCTOMT U3 MOACHUTENIbHO 3aryCKX N rpatinyecKoin vacTw.

KypcoBoe npoeKTMpoBaHue BK/IKOHYAET B Ce06S OCHOBHbIE BU/bl paboT, KOTOpbIe
BbINOJIHAKOT MPOEKTHbIE OpraHM3auMmn Ha CTafuMmn TEXHNUYECKOro npoekTa. Kypcosol
MPOEKT 3aKpensfeT TeOpeTUYeCKMe 3HaHWA CTyfeHTa MO0 COOTBETCTBYHLLEMY
y4yebHOMY Kypcy, 3HaKOMWUT ero TpeboBaHUAMU K OCGOPM/IEHNIO MNPOEKTOB B
COOTBETCTBMW CO CTaHAapTaMu. B npouecce BbIMOSHEHUA MPOEKTa CTYAEHT LO/IKEH



YCOBEPLUEHCTBOBATb  CBOM  HaBblkKW B MO/Ib30BAHUM  Hay4HO-TEXHUYECKOM
NIATEPaTYpoOi,  CNpaBOYHMKaMK, CcTaHfapTamm W APYrMMW  HOPMATWBHbIMU
AOKYMEHTaMMU.

Mo 06bEMY NOSACHMTENbHASA 3aMnMCKa KypCcoBOW paboTbl AO/MKHA ObITb HE MeHee
10-17 cTpaHWL ne4yaTHOro TeKCTa. TeKCT KypcoBOW paboTbl HabupaeTcs Ha
KoMnbloTepe. cnonb3yetcs Tonbko wpngT TimesNewRoman, Kernb 14, CTPOYHbIiA
NHTEepPBas1 MOMYTOPHBIA.

B cocTaB KypcoBOro npoekTa BXOAUT MOACHUTE/IbHAA 3amnmncKa 1 rpaguyeckas
4acTb.

[MoACHWTENIbHASA 3annCKa COAEPXKMT:

[MosAcHWTEeNbHAA  3anMuMCKa KypcOBOrO MpoekTa [O/HKHAa COCTOSATb U3
CMelyroLmnx pasaesos:

1) TUTYNbHbLIV JIACT;

2) 33ajaH1e Ha KypCOBOE NPOeKTUPOBaHKeE;

3) coepkaHue.

4) BBEfieHVE;

5) OCHOBHYIO YacTb;

6) cneyunasibHas YacTb;

7) 3aK/0YEHME;

8) CN1CoK 1CMnonb30BaHHbIX NCTOYHWNKOB.

["pacryeckasn yacTb NPOEKTa COCTOUT U3 2-X IMCTOB (popmarta Al 1 BK/IHOYAET:

1) cXemy BHELLHMX 3M1EKTPUYECKMX U TPYOHbIX MPOBOAOK;

2) cxemy 06LLero Buia WwmTa v nynbra.

Kpome ykKasaHHbIX pa3fenioB MPOEKT MOXET BK/YaTb B Cebd u gpyrve
pasfenbl, COAepXKaHMe KOTOPbIX OnpeaenseTca cneunrkon Tembl U 3agaHms. Mpu
3TOM 06LWMin 06bEM NPOEKTA HE [0/MKEH ObITh 60/bLUE, YEM YKa3aHO BbiLLE.

KOHCTPYKTUBHbIE pa3paboTKM U CXEMbl, ABMSIOLLMECA TPaUUECKO YacTbio
KypCOBOro npoekTa, cnefyeT OMOPM/ATbL B COOTBETCTBMM C [eACTBYHOLLMMU
FOCTamu 1 EANHOR CUCTEMOI KOHCTPYKTOPCKOW AoKyMmeHTauumn (ECKLA).

Pa3paboTka KypCcOBOro npoekTa HauyMHAeTCa C MOMEHTA MOSlyYEHUS TEMbI C
yKasaHnem Uenn n 3agay, UCXOAHbIX AaHHbIX M OCHOBHbIX Pa3fenoB pa3paboTku
npoeKTa.



2 METOAMYECKVE YKA3AHUA K BbINOJIHEHWIO OCHOBHOW
YACTU MOACHUTEJIbHOW SATTNCKA

KypcoBoW NPOeKT COCTOUT U3 ABYX YacTel:

- TeKCTOBOW (NOACHUTENIbHOM 3annUCKK);

- rpadmyeckoi (NPakTUYecKoi).

CTpyKTypa TEKCTOBOW YacTu (NOSICHUTENIbHOM 3annCcKX) NPeACTaBeHa HUXE.

BeeneHune

Paspen «BBEAEHWE» packpbiBaeT akTya/lbHOCTb W 3HAuYeHWe TeMbl,
(hopMyNMpPYOTCA LIeNN 1 3a[a4un KypcoBoi paboThl.

Mprmep

BBEAEHVE

Mo MOHT&XOM CUCTeM aBTOMaTM3auuy MOHUMAKOT  KOMIIEKC paboT,
BK/IOYAOLMIA TPaHCNOPTMPOBKY, YCTAHOBKY NPMO0OPOB M CPeACTB aBToMaTM3auuu,
annaparoB U ApPYrux YCTPOWCTB, a TakKe MPOKIALKY 3NeKTPUYECKUX U TPYOHbIX
COEAVHUTESIbHBIX MHUIA MEXAY HUMW.

B 00béM MOHTa@XKHbIX pPaboT, BbIMOMHAEMbIX CAy)X6amMu aBTOMaTU3aALUN,
BXOAAT paboTbl MO YCTAHOBKE W 3aKPenjieHU0 Ha TOTOBbIX KPEMEXHbIX Y3/1ax W
YCTAHOBOYHbIX MecTax CPeAcTB VM3MEPeHWU U CPeAcTB aBTOMaTu3auum, YCTaHOBKM
LUKahoB M NaHesbHbIX LMTOB, KPENEXHbIX Y3/10B, BbIPE3KU OTBEPCTUM B MaHENAX
WMTOB, NPOKMaAKA WMMY/NbCHBIX W 3NEKTPUYECKUX COEAVUHWUTENbHBIX JIMHUN,
MOHTa)K UCMOSTHUTE/IbHbIX MEXaHU3MOB U PEry/IMPYHOLLMX OPraHoB 1 T.4,.

B 3Tux [OKYMeHTax COAep>KaTca CBeLeHWs, MO3BONANOLWME ONpeaennTb, B
KakoM MecTe M KakMM 00pa3oM YCTaHOB/IEHbl OTOOPHbIE YCTPOWCTBa, CPeAcTBa
aBToMaTm3aunn, B Kakux HarpaB/ieHUsaX U Ha YEM MPOMOXUTb, YeM YKPENUTb N Kak
CKOOPAMHUPOBATLCA 3N1IEKTPUYECKME N TPYOHbIe NPOBOAKMN, KaK cenatb MapKUpoBKY
ANIEKTPUYECKUX W MHEBMATUYECKUX Kabenei, MpoBOLOB, TPyO, >un. B HMX He
COZlepXKaTCsA CBefeHUA O MPUHLMNe paboTbl CUCTEM aBTOMATUYECKOrO KOHTPOSS U
ynpasneHua Tr1.

Takue AaHHble cregyeT nonyyarb U3 QYHKUMOHabHBIX U MPUHLMNNAIbHbBIX
CXEM.

Pazgen 1 M 2 KypcoBOro npoeKkTa cofepXaT TeopeTMYecKne OCHOBBI
paspabaTbiBaeMO  TeMbl PacYeTHO-MOSCHUTENbHOrO  XapakTepa. [logpasgens
OnunpaeTcsd Ha Takme UCTOYHUKM KaK HayyHaa WU HayyHO- TeXHUYeckasd nutepartypa,
KaTasiorn u nacriopta npuoopos, 6yKNeTbl, MHopMaumsa 1n3 NHTepHeTa. B AaHHbIX
nojpasgenax OnucbIBatOTCA OCHOBHbIE MOMOXKEHMA U3 Teopuu MO Teme KypCOBOro
MpoeKTa, MPON3BOAUTCA BbIOOP OCHOBHbLIX MPMOOPOB U CPEACTB aBTOMAaTM3aLUW,
3aKnafHbIX KOHCTPYKLUMIA, OTOOPHbLIX YCTPOMCTB, WCMOMHUTENbHLIX MeXaHW3MOB,
TPYOHbIX W 3MEKTPUYECKUX TMPOBOAOK, OMMCbIBAETCA WX MOHTaXK, a TakKxe
pacynTbIBaETCS AMHA KOHTPONLHOIo Kabens u Tpy6HOR NMPoBOAKW.



1 OCHOBHAA HACTb

1.1 MNepeyeHb cpeacTB aBToOMaTU3aLNN

bBonblioe  3HayeHMe  UMeeT  BbIGOP  COOTBETCTBYHOLMX  NPUOOPOB,
PEryNNpyoWwmnx YCTPOUCTB U CPEACTB BbIYUCIUTENIbHON TeXHUKMW. [paBU/bHbIN
BbIGOP CPeAcTB aBTOMaTu3auum obecneumBaeT HageXXHoe (PYHKLUMOHMPOBaHUE BCeX
3/IEMEHTOB CUCTEM aBTOMATUYECKOr0 KOHTPONA W perynnposaHus. Bbibop
TEXHUYECKMX CPELCTB OnpenenseTcs:

— Ha/IM4MeM BCMOMOraTe/lbHOM 3Heprun ANnd M3MepuTenbHbIX MPubopos U
PEryNnpyoLWmMX YCTPOMUCTB U YCTPOUCTB AUCTAHLMOHHOIO YrpaBieHus;

— YCNOBUAMW NPUMEHEHNS aBTOMATUYECKON M3MepUTeIbHOI annapaTypbl;

— Heo6X0AMMOIN TOYHOCTLHO U BbICTPOAENCTBMEM YCTPOMCTB aBTOMATU3ALNN.

Bbi6op BCriomorartesibHOM 3HepruM Ans nuTaHWA CPefcTB aBTOMaTM3aumu
OCYLLECTB/IAETCA B  3aBMCUMOCTM OT  3KCMJyaTauMOHHbIX YCNOBUIA  paboThl
obopygoBaHus,  TpebOBaHMIN  MOXapo-,  B3PbIBOOMACHOCTW,  MaKCUMa/lbHbIX
PacCTOSHUA ANA NPOKMaAKM MMMY/bCHbIX TPacC, HaAeXHOCTW BCrOMOraTe/bHOM
3Hepruu. B  HacTofllee BpeMs LUMPOKOE  MPUMEHEHMe  HaxoAAaT
3NIEKTPUYECKMe, MHEBMATMYECKME W TUAPaBINYECKME CUCTEMbl aBTOMATMYECKOro
KOHTPONA N PerynmpoBaHuns, a Takke KOMOMHMPOBaHHbIE MHEBMO3/IEKTPUYECKME U
3N1eKTPOrnapaBINYeCcKmne CUCTEMBI.

K npubopam » cpeactsam aBTOMaTM3auum OTHOCMTCA 6O0/blIas rpynna
YCTPOWCTB, C MOMOLLbIO KOTOPbIX OCYLIECTBAAT W3MEPeHUe, PerynvmpoBaHue,
yrpaBfeHVe W CUTHaJM3aumMio napameTpoB TEXHOMOrMYecknX npoueccoB. OHU
NoApa3fensoTca Ha M3MepuTenbHble M Npeobpasytowme npnbopsl, ynpasnsoLme
YCTPOWCTBA, UCMOMHUTE/IbHbIE MEXaHM3Mbl U PErYINPYIOLLMeE OpraHbl.

Bbl6Op  MCNONHWUTENBHBLIX  YCTPOWMCTB  OCHOBaH Ha  YAOBNETBOPEHMU
NCMOJTHUTENbHBIM YCTPONCTBOM (YY) cnepytowmnx TpeboBaHWiA:

— COOTBETCTBME MpUHUMMA [eACTBMA W KOHCTPyKumMn WY  3agade
aBTomartm3aunu;

— COOTBETCTBUE KaTeropuv NPov3BOACTBEHHOIO NOMELLEHNS;

— COOTBETCTBWE CBOMCTBaM U 3HAYEHUAM PerynvpytoLLei cpeabl;

— obecneyeHne TpebyeMoil HaleXXHOCTM PaboThbl N TEXHNUYECKOIO pecypca;

— 06e30TKa3Hasi paboTa B OKpy)KaroLlein aTmoctepe B npeanonaraeMom mMecte
ero yCTaHOBKM;

— obecreyeHne HeO6X04MMOI CKOPOCTM PerynmpoBaHus.

Hanbonee pacnpocTpaHeHHbIMU ABMAKOTCA 3/1EKTPUYECKNE UCMOSTHUTENbHbIE
MexaHM3Mbl 04HO060pOTHblE TUMa M30 n M30 - 1. YnpasneHne vmu (Nyck,
OCTaHOB, W3MEHEHWe HarpaB/IeHUs ABWKEHWUS) OCYLLECTB/ISETCA KOHTAKTHbIMU U
OECKOHTaKTHbIMM  YCTpoicTBaMu. [1pn  KOHTaKTHOM YMpaBfieHWM WCMOMb3YHT
PeBEpPCMBHbIE 3/1eKTPOMarHUTHbIE MycKaTenn unn pene. beCKOHTaKTHOE yrpaB/ieHue
mMexaHn3mamy M3O peanmsyeTcs 6eCKOHTaKTHbIMU PEBEPCUBHBLIMM MyCKaTeNAMU
Tuna NBP-2M, a mexaHu3mamn M30-K - nyckatenamu MNBP-3A.



B Tex cnyuyaax, Korga Heo6XxoAMMO OCYLLECTBUTL ObICTPOE MepemMelLeHme
3arnopHOro opraHa, NPUMEHSOT MUCNONHUTENbHBIA MexaHu3Mm Tuna VIMTM-40/2,5-
83.

MexaHun3mMbl Tna M3 npeAHasHayeHbl 415 NPAMOSIMHENHOIO NepeMeLLeHus
C NOCTOSHHOWN CKOPOCTLIO PEry/nMpyroLLMX OpraHoB B CUCTEMAX aBTOMATUYECKOro U
ANCTaHLMOHHOIO YrpaBieHuns.

B obuiem cnyyae Heo6xo4MMO MMETb CrefytoLlee TeEXHUYECKoe 06ecreyeHue:
BbIYMC/INTENbHbIE KOMIMMEKCbl C YCTPOMCTBaMM CBA3NM C 06bekToM (YCO) -
COBOKYMHOCTbIO YCTPOMCTBA MOMYyYEHUsT 1 MPeobpa3oBaHNA CUTHA/IOB KOHTPOA U
yrnpaBfeHnsi, KOMMYHUKaUUW KaHa/ioB Mepefayn CUrHasioB M MUCMOSIHUTENIbHbIX
YCTPOWCTB; aBTOMATUYECKNe PerynsaTopbl, 4aTYMKK, U UCMONHUTE/IbHbIE MEXaHU3MbI.

1.2 BbI6Op 1 MOHTaX 3aKMafHbIX KOHCTPYKLMIA, OTOOPHBIX YCTPOMCTB

MOHTaXX 3aKknafHblX W34eIMn N UX YCTaHOBKA ONPeAenstoTcA MNPOeKTOM
aBTomMatm3auuy U AO/MKHbI NPefycMaTpmBaTbCA B TEXHUYECKOW ero yactu. PaboTbl
Mo Bpe3ke 3aKnafHbIX W3LeNUA  LO/MKHbI - BbIMNOMHATLCA — OpraHmM3aumsamu,
BbIMO/IHAOLLMMM MOHTAX TEXHO/IOTMYECKMX TPYOONPOBOLOB 1 060pYL0BaHWS.

3aknafHble KOHCTPYKUMU. MOHTaX npubopoB Ans M3MEpeHUs Temrepartypbl
Ha TeXHONIOrnMYeckmx TpybonpoBogax 1 060pyL0BaHUM BbIMOSHAETCA, Kak Npaswuo,
C TMOMOLUBIO CrneunanbHbIX 3aKnafHbIX KOHCTPYKUMA — 600biweK. Bobbllika
npuBapHas — 3T0 feTa/b, NPUBaprBaeMas K TeEXHOOrMYecKoMy Tpy6onposoay uim
annaparty, umelollas pe3bby (UM 6e3 pesbObl) A4 3aKPenseHUs MepPBUYHOIO
N3MepuTeNIbHOro NpeobpasoBarens.

BO6bIWKX  M3roTaB/MBalOT B COOTBETCTBUM C OTPac/ieBbIM CTaHAAPTOM
«BbOObIWKA 1 WTylUepa MpuMBapHble AN YCTaHOBKM MNPMOOPOB U YCTPOWCTB
aBTOMAaTUKN», KOTOPbIA PacnpoCTpaHAeTCA Ha npuBapHble 606bIWKN U WTYLEepa,
ABNAIOLLUMECH KOMMIEKTYIOWMUMN JeTaNgMN TeXHONOrMYeCcKMX TPyO6OonpoBOLOB W
annapaToB C YC/IOBHbIM AaB/IEHNEM XMAKOCTEN K ra3oB 4o 40 MIla. TepmomeTpsl
pacLUvpeHus, TepMOoObaIoHbI MaHOMETPUYECKNX TEPMOMETPOB 7
Tepmonpeo6pasoBaTenn  COeAUHAKOTCA C  60O6bIlWKamu, Kak MpaBuio, 4Yepes
YCTaHOBOYHbIe LUTYLepa, KOTOpble MHOTa Ha3bIBAKOT COEAUHUTENIbHBIMU.

BOOGbILKM B 3aBUCMMOCTI OT TUMa UMeKT cnedyrowme BbicoTbl: BMN1 — 55 u
100; B2 — 50, 60 n 100; BI3-25; bC1, BC2-115 n 140 MM. BbicoTy 600bILLKK
BbIGMPAOT B 3aBUCMMOCTM OT TOJWMHBLI C/I0A  U30MAUUM  TEXHOIOTMYECKOro
Tpybonposoga nnn annapara.

Ona  otanums  ogHoro Tuna 60O6bIWKM  OT  ApYyroro B TeXHWYECKOM
AOKYMeHTauMn BceM 606bILIKaM MPUCBOEHbI YCNOBHble 0003HaYeHUs. Hanpumep,
npsmas 606bIwKa Ha Py o 20 MMa ¢ pe3bboit M20 x 1,5 BbicoTOW 55 MM nmeeT
0603HayveHue bIN1-M20-55, OCT 36.7-74.

PekomeHfyemble 06M1acTv nprvMeHeHMs 606biweKk. Bobbiwkn BM1 n B2
CNy)XaT AN NPUCOEAMHEHUS MOTPY>KHbIX 3/IEMEHTOB TEPMOMETPOB pacLUMpeHus,
TepMOGa/I/IOHOB,  MaHOMETPUYECKMX  TEPMOMETPOB,  TepmonpeobpasoBaresiei
CONpPOTUB/EHUSA, NPeobpa3oBaTesien TEPMOINEKTPUYECKUX U Ap.; 606bILWKN BIMN3 —
0J19 NPUCOeAMHEHNSA MOBEPXHOCTHBLIX TepMonpeobpasoBaTtesiell CONPOTUBNEHUS U
Apyrux npeobpasosateneid. ogyepkHem, 4TO MPW MOHTaXe MpPUOOPOB cneayeT
MpoBepuUTbL COOTBETCTBME MaTepuana 606bIKM MaTepuany Tpybonposoda Wam



annapara, 415 KOTOpPbIX OHW MpefHa3HayeHbl, Y Ka4ecTBO MX CBapHbIX COeLVUHEHMWIA.
CooTBeTCTBME MaTepuana 606bIWKM MaTepuasy TpybonpoBoga MOXeT ObITb
YCTaHOB/IEHO MO MapKMPOBKe 606bILEK, KOTOpas [O/KHa COofep)KaTb pasmMep
pe3bbbl, 3HayeHWe YCMNOBHOro pasfeHuda, rpynny ctaam no FOCT 356 — 68,
TOBapHbI 3HaK 3aBOAa — WM3roTOBUTENS.

B sTom pasgene Heo6Xxo4MMO BblopaTb 3aKnafHble M OTOOPHbIE YCTPONCTBA,
NMPUMeHsieMble B NPOLECCE, a TaKXKe OnncaTtb KX NopsL0K MOHTaxXa.

1.3 BbI60p 1 MOHTaX TPYOHbIX MPOBOAOK

B pasgene «Bblbop 1 MOHTaX TPYOHbIX NPOBOLOK» HE0OX04MMO YKa3aTb
Ha3Ha4yeHue TPYOHbIX MPOBOAOK, KPUTEPUM BbIOGOPA MX, MOJHLI TUM BbIOPaHHOW
TPYOHOI MPOBOAKN 1 onucatb NOPSAA0K MOHTaXa 3TUX MPOBOAOK

1.4 BbI60p 1 MOHTaX 3/1EKTPOMNPOBOAOK

[N 3N1eKTponpoBOLOK CUCTEM aBTOMATU3ALMN MPUMEHSAIOTCA U30/IMPOBAHHbIE
npoBoAa 1 Kabenu ¢ afItoMUHNEBLIMU 1N MEAHBIMW XXUaMu.

MpoBoga ¥ Kabenn C MeAHbIMW >KWNaMU  [OMYCKAeTCA MNPUMEHATL B
ClefyroLnX cyyasx:

— B Lensax Tepmonpeobpasosareneit (TepMOMETPOB CONPOTUBIEHNSA) 1 NPe0b-
pasoBaresieil TePMO3NEKTPMYECcKuX (Tepmonap);

— B LENsAX M3MepeHus, yrnpasieHus, NUTaHusa, curHanmsaumm n 1.n. (B Tom
ymcne B Lensx TelemexaHNYecknxX YCTPOMCTB) HanpsxkeHnem Ao 60 B npu ceyeHum
>KWN NPOBOZOB 1 Kabeneii oo 0,75 MM (anameTp 1 Mm);

— ANA 9NeKTPOMpPOBOLOK  CMUCTEM  aBTOMaTM3auMuM  TEXHOJSIOTMYECKMX
MPOLIECCOB 31IEKTPOCTaHLMIA C reHepaTopaMy MOLWHOCTLI0 0T 100 MBT 1 6onee;

— BO B3pbIBOOMNACHbIX yCTaHOBKax (B 30Hax Knaccos B-1 n B-1a);

— B YCTaHOBKaX, NMoABepPXeHHbIX BUbpauuu;

— [N MUTaHWUA MepeHOCHOro OCBELLEHUS U 3NEKTPUDULUPOBAHHOIO UHCTPY-
MEHTa,;

— [ 3N1eKTPONPOBOAOK CUCTEM aBTOMaTM3aLUM 3pe/IULLHBLIX NPeAnpPUATUIA.

[MpunBeLeHHbIE YKa3aHMsA He pPacnpoCTPaHAKTCA Ha NMPOM3BOACTBA, OTAE/bHbIE
YCTAHOBKU N YHNKaJSIbHbIE COOPYXKEHUS, NS KOTOPbIX BbIOOP MaTepuana XXun nposo-
[10B 1 Kabenei onpeaensetcs cneynasbHbIMN TPE60BaHMAMM.

CeyeHne MpPOBOAOB WM XU/ Kabenein Lenein ynpasneHWs, CUrHaIM3aLNN,
N3MEPEHNA 1 T. M. BbIOUPAETCA TaK XK€ Kak CevyeHue NPOBOLHMKOB Lienein nuTaHus,
No [JOMYCTUMbIM TOKOBbIM Ha Trpy3Kam, MoTepe HanpsikeHWs U MexaHU4YecKoM
MPOYHOCTH.

Ha npoBogHWKM  Ueneid  WM3MepeHMsi,  YNpaBleHusi,  CUTHaIM3aumu,
Harpy>XeHHble MO TOKY, KaK MpaBusio, HWKe AOMYCTUMbIX 3HAYeHWUW, CHUXKAKOLLME
KO3()(hMLUMEHTbI Ha JOMYCTUMYHO TOKOBYHO Harpysky He BBOAATCA.

Mpy BblIGOpPE CeYeHWI MPOBOAHWMKOB Lener M3MepeHns HeoOXOAMMO Takxke
YUNTbIBATL AOMYCTUMblE 3HAYEHUA COMPOTMBEHWUIA NPOBOLOB U XWU/ Kabenewn, yka-
3blBaeMble 3aBOAAMU-N3rOTOBUTENAMU B TEXHUYECKMX YC/TOBUAX Ha annapaTypy.

HanmeHbLUMe JoNYyCTUMbIE CEYEHUS XXM NPOBOLOB W Kabenel B 3/1eKTPOMpo-
BOAKAaX CMCTeM aBTOMAaTU3aunm NPUHUMAKOTCA:

— 0,35 MM - /11 MHOTOMPOBO/OYHbIX (FMBKNX) MEAHBIX XIN;



— 0,5 Mm* - ans OZHOMPOBOIOYHBIX MEAHBIX XKW,

— 2 MM® - N8 aliOMUHMEBLIX XWUM (JaHHOE CeyeHre ABNSETCA HOBbIM
MepCrneKTUBHbIM CeYeHVEM altOMUHMEBLIX XU MPOBOAOB, KOTOpoe OyAeT npegy-
CMOTPEHO KOHKPETHbIMY CTaHAapTaMm Ha KabeNbHYH NPOAYKLMIO).

[MpoBofa 1 Kabenu ¢ yKa3aHHbIMU HaUMeHbLUMMK LOMYCTUMbIMUA CEUYEHUSMU
XXUT MOTYT NMPUMEHATHCA MPU BCEX MPUHATBIX CNOCO6aX BbIMOMHEHNS 3/1IEKTPOMNPO-
BOJOK CUCTEM aBTOMaTU3auun, Kpome 3/1eKTPOMNPOBOAOK, BbIMOHAEMbIX MPOBOAAMM
B 3aLUMTHbIX Tpy6ax. On4 NpoKNafKu B N1acTMAcCOBbIX U CTa/lbHbIX 3aLLUTHBLIX TPY-
6ax (B MeTa//IMYeCKMX pyKaBax) AO/DKHbI NMPUMEHATLCA MPOBOAA C CEYEHUEM Mef-
HbIX KW He MeHee 1 MM, antoMUHUEBBIX - 2 MM?, 061ajaloLLMX AOCTATOYHON Mexa-
HMYECKOI MPOYHOCTLIO, HEOOXOAMMON AN BbIMNOMHEHUS 3aTSHXKKM 3TUX MPOBOJOB B
TPYObI.

CeueHue XXnn rubkux MefHbIxX Kabenei gns nUTaHna sNeKTpuprULUMPOBaHHOIO
WHCTPYMEHTa M MEePeHOCHOT0 OCBELLIEHNS MPUHMMAETCS He MeHee 0,75 MM-.

30naums npoBOLOB U Kabeseil BO BCEX Cydasx [0/HKHA COOTBETCTBOBATHL Ma-
pameTpam 3M1eKTPUYecKoin Lenn. Npy HOMUHANILHOM HanpshkeHuu uenen go 400B
nepemeHHoro v 440 B NOCTOAHHOrO TOKa MPOBOAa M Kabenn [O/MKHbI MMETb
N30M1AUMIO, BBIMOMIHEHHYD HA HOMWHa/IbHOE HarpsKeHMe, He HWKe YKasaHHbIX
3HAYeHUN; N30NAUMA Leneit ¢ pabourM Hanps>keHnem He Bbiwe 60 B, B KOTOPbIX
MPUMEHSAIOTCA annapaTtypa CBS3M W TefleMexaHuKW, [A0/HKHa COOTBETCTBOBATb
HOpMaM [ns 3TUX YCTPOWCTB. HyneBble NMPOBOAHUKN B CUCTEMAX 3/IEKTPOMUTAHMS
LO/MKHBI UMETb U30N1ALMIO, PABHOLIEHHYIO M301ALMM (Pa3HbIX NMPOBOAHMKOB.

Momumo TpeboBaHWMIA K MaTepuany MNPOBOAHMKOB (Mefb W antoMUHWIA) 1
AOMYCTUMbIM CeYeHMsM npu Bbl6Ope MNPOBOAOB W Kabenei 0cob60e BHMMaHWe
[0/MKHO YAENATbCA COOTBETCTBMIO UX TEXHUYECKUX JaHHBIX YCIOBUAM OKPY)KatoLLei
cpeabl.

Heob6xo04MMo, 4YTOObI M30NAUMSA, 3alUTHLIE 0060/104KM U Hapy>KHble MOKPOBbI
MPOBOAOB 1 Kabesiel 0TBeYa M YCNOBUAM OKPYXKatoLLein cpeabl U NPUHATOMY CMOCO-
Oy BbIMO/IHEHWS 3/IEKTPONPOBOAKMN.

[N 3neKTponpoBOAOK CUCTEM aBTOMAaTM3aL MU NPY BCeX MPUHATBLIX CMOCO6ax
MPOKNAAKN LO/MKHbI MPUMEHATHCA 3alUMLLEHHbIE N He3aWMLLEHHbIE M30/IMPOBaHHbIE
npoBoAa C MOMIMBUHUX/IOPUAHON WM Pe3MHOBON M30nsUMedr M 060/104KaMK
(pe3nHOBOIA - C MPUBEAEHHBLIMM HMXKE yKazaHmsamMK). [poBoja ¢ roproydent n3onsaumen
1 060/104KaMu1 13 NONUITUIEHA MPUMEHATL He paspeLlaeTcs.

B wMmecTax, rge BC/efACTBME BbICOKOW TemnepaTypbl OKpY>Karollen cpegbl
NPUMEHeHMe MPOBOAOB C U30/1sIUMen U 060104YKaM HOPMa/lbHOM TEMIOCTOMNKOCTU
HEBO3MOXHO, CnefyeT MPUMEeHSATb MpoBofda C  m3ondumein un  060/104Kamu
MOBbILLEHHOW TENIOCTONKOCTH, Ha NPUMEP KPEMHUIAOPraHUYecKue.

B cbIpbiX 1 0C060 CbIpPbIX MNOMELLEHMAX U B HAPYXKHbIX YCTaHOBKaxX M301ALMS
N 060/104KM AOMKHBI ObITb BNArOCTOUKUMN,

B nomeLLeHnaX 1 Hapy>KHbIX YCTAHOBKaX C XMMWUYECKW aKTUBHOW CPefioin 13o-
NAUMA M 060/104KN LO/MKHBI ObITb MO BO3MOXHOCTN CTOMKMMU K Cpeae Nnbo 3awm-
LLieHbl OT ee BO3eNCTBuS.

B mectax, rge npoBofka MOABEpPraeTcsa BO3AEWCTBUIO Maces M 3My/bCuil
cneayeT NPUMeHATb NPoBOAa C Mac/IoCTOMKMMUK U3onaument n obonoyukamu. MNposoda



C HECBETOCTOMKON wm30onsumen n 060104YKamMn  AO/MKHbI ObiTb  3allMLIEHbl OT
BO3/ENCTBUSA CBETA.

[Mpn BbIGOPE KOHKPETHBLIX MapoK MPOBOAOB HEOOXOAMMO TakKXe Y4YMTbIBATb
peKoMeHJaumMn CTaHAapTOB U TEXHUYECKMX YCIOBUI Ha KabesibHYH0 MPOAYKLUMIO, Ka-
caroLmecs nNpesnoyTUTeNbHbIX 06/1aCTen NPUMEHEHUA TeX UM UHBIX TUMNOB NPOBO-
[0B.

[MpoBoga ¢ nonueuHUNXNopugHoin nsonsaumeit no FOCT 6323—79 npeaHasHa-
YeHbl 4718 3KCMayaTaumy nNpy Temnepatype OKpyxXarollen cpedbl OT MuHyc 50 g0
natoc 50°C 1 0THOCUTENIbHOWN BNaXKHOCTK BO3fyxa He 6onee (95 naroc, MUHyC 2)%,
npusefeHHoOM K Temnepatype 40°C. MOHTaX NPOBOAOB AO/HKEH NPOU3BOANTLCA MPU
Temnepatype He HWXe MuHyc 15°C. [AnuTensHo fonyckaemasa Temneparypa Xun npu
aKcnyarauumn fosmkHa bbiTb He 6onee natoc 70°C. MNposoga ¢ NONMBUHUIXIOPUA-
HON M30/1ALMeil NCMbITBIBAKOTCA Ha HepacnpocTpaHeHue ropexus no MOCT 12176-
76, 4YTO OAaeT OCHOBaHMEe OTHOCUTL UX NO TepMUHONOIMKM NyHKTa 2.1.17 MY 3 K TpyAa-
HocropaembiM. [1o 3TOMy CTaHAapTy MNOA HepacnpoCTpaHEHWEM  TOpPeHus
MOHUMAETCS He BOCM/IAMeHeHVe WIN MpPeKpaLleHne ropeHns KabenbHOro u3genus B
YC/IOBUSAX, ONpeaenseMblX CTaHAaPTOM Ha AaHHOe 13genue.

[OnvTenbHO Jonyckaemaa TemnepaTypa >XWA MNpu 3KChayaTauunm He A0/MKHa
npesbiWaTb naoc 65°C. MOHTaXX NPOBOLOB LO/MKEH MPON3BOAUTLCA NMpU Temnepa-
TYpe He HUXe MUHYC 25°C.

B nomeLLeHnax ¢ XMMUYECKM aKTUBHOW CPeaon PeKOMeHAYeTC TO/IbKO Mpo-
Knagka B BUHUMIACTOBbLIX 3aWMUTHBLIX TPy6ax, a He B CTa/lbHbIX 3alUTHBIX Tpybax v
Kopob6ax, nojsepratoLLmxca aKTUBHOMY paspyLLEHUNIO, NPUYeM MPU OTKPLITOW Mpo-
Knaflke rno CropaeMbiM MOBEPXHOCTAM M KOHCTPYKLMAM, KOrda 3anpeLlaeTca npume-
HeHVe BUHWUMNACTOBbLIX TPY6 N He peKOMeHAYeTCA MPOKIaAKa B CTa/IbHbIX 3aLUUTHbIX
Tpy6ax M Kopobax, NyylrM peLleHVeM SBNSETCA NMPUMEHEHVE COOTBETCTBYHOLLMX
AaHHOW cpefie Kabenei.

1.5 BbI60p 1 MOHTaX LUNTOB M NYNbTOB

CpeficTBa KOHTPONA, CUTHaIN3aLMM 1N ynpaBieHnsa pasmeLLaroT B cneupnanb-
HbIX LWNUTaxX U NynbTax, YTO NO3BOJAET HE TO/MILKO CKOHLIEHTPUPOBATL UX B OLHOM
MeCTe, HO W MpPefoXpaHUTb OT BPeAHbIX BO3AeWCTBUA. AnnapaTtypy B LmMTax U
nynbTax pasmeLLaroT Ha NOBOPOTHLIX pamax, YCTaHaBIMBAEMbIX BHYTPU W Ha a-
CagHbIX NaHenax.

Mpn BbIOOPE TWMA LWMTOB, MNYy/NbTOB W MeCTa WX YCTAHOBKW CrnepyeT
PYKOBOACTBOBATLCA CNeAyoLLMM:

- MNaHefbHble LWUTbLI MpegHasHayeHbl AN YCTAHOBKM B CheuuaibHbIX
LLMTOBbLIX MOMeELLeHUAX (AMCMEeTYepCKMX, annapaTtHbiX U T M.) C AOCTYNoM Tyjaa
TONBKO 06CNMYXMBAKOLLEro nepcoHana;

- WKaHble WKWTbI NpefHa3HayeHbl A/19 YCTAHOBKW HENoCPeACTBEHHO B
NMPON3BOACTBEHHBIX MOMELLEHWNSX;

- WCMOJSIHEHME LWMTOB M MyNbTOB, a TakXke annapatoB M npubopos,
YCTaHaBNMBaeMbIX Ha HUX. [O/HKHO OTBeYaTb YC/IOBUAM OKpYXXatowein cpepbl
NPON3BOACTBEHHOI0 NN LLIUTOBOIO NMOMELLIEHNS.

[nsa onpefeneHns pasMepos LWKTOB U NYNbTOB HEOOXOAMMO:



- YTOYHUTb BUA, KOMMYECTBO N pasMepbl YCTaHaB/IMBAEMOMN B KaXAOM LUUTE
(nynbTe) annapaTypsbl;

- pacnpegennTb NprMbopbl, annapartbl M0 MOHTaXHbLIM NaHenaM wurta (nynbTa);

- COCTaBUTb CXeMY pa3MeLLeHUs K40 MOHTaXHOW NaHenu ¢ y4eToM npasusi
pacnonoXeHns NPMOG0OPOB 1 anmnapaTos, a TaKXKe MOHTaXKHbIX MPOMEXYTKOB;

- N0 MaKCMaslbHbIM pa3Mepam naHesieil BblbpaTb TpebyeMble pasMepbl LWKTa
(nynbTa).

B HacTofllemM pasfene npoekta He06XOLMMO MPOBECTM BbIOOP OCHOBHOMO
wmTa (NynbTa).

1.6 MOHTaXX UCMO/THUTENbHbIX MEXaHN3MOB

B pasgene «MOHTaXX UCMONMHUTENbHBIX MEXaHN3MOB» He00X0AMMO MPUBECTU
OCHOBHbIe NPUEMbI MOHTaXKa UCMO/THUTENIbHbLIX MEXaHN3MOB, KOTOPbIE MPUMEHSAIOTCSA
B npouecce

1.7 Tabnuubl COeJMHEHNI U MOAKOUYEHNUIA BHELLIHMX NPOBOAOK

B npoekTte fo/mkHa 6bITb pa3paboTaHbl TabnMLbl COeAMHEHNS U MOAKIHOYEHWS
NMPOBOLOK, 06ecneynBatoLLe HafeXKHbI MOHTaX.

Tabnuubl NOAK/IOYEHNA AO/MKHBI COAEPXaTb TEXHUYECKME TPeboBaHNA U1
Tabnuuy.

[Mpw 3anofHeHUN TabnuLy NOAKMKOYEHNA MPOBOAOK CXEMbl COEANHEHWI
cobnogatb cnefyroume TpebosBaHus:

- B Tabnmuax CcHavasna 3anucbiBaTb 3/1EKTPUYECKME MPOBOAKM, a 3aTeM
TPYOHbIE;

- NPOBOAHWKM 3aN1CbIBaTb B Mpefenax BCero WnTa;

- MPOBOAHMKaM CnefyeT 3afaBaTb HauKpaTyaillMe pPacCTOSHWUA, Y4UTbIBas
pacnosioXkeHvie NprubopoB 1 annapaTypbl B LWMTe B BUAE C BHYTPEHHE CTOPOHbI.

B rpacax Tabnuubl CoeAMHEHNIA YKa3bIBatoT:

- B rpae "Kabenb, XryT, Tpyba" - HOMep 3M1eKTPUYECKON unm TpyoGHOW
MPOBOAKY;

- B rpae "HanpasneHune" - HauMeHOBaHWe WM 0603HAYEHME TEXHUYECKUX
CpeAcTB aBTOMaTM3aUMKM, OT KOTOPbIX (0TKyda) M K KOTopbiM (Kyfda) HanpasfieHa
[aHHasA CoeanHUTENIbHAs MPOBOAKA,;

OcTaibHble rpadbl 3aMosIHAT B COOTBETCTBUN C UX HAMMEHOBaHUAMMU.

Mpumep Tabnuubl COEAMHEHUS W MOAK/IHOYEHUS MPOBOLOK MNpVBEAeH B
Tabnuue 1.

Tabnuua 1 — Tabnuua coeguHeHVs 1 NOAKIOYEHNA NPOBOLOK

HanpasneHwve Kabenb, npoBog, Tpyba
Kaberb,
XKIYT, Mapka, y
T 4mcno apka,
py6a | Orkyga | Kypa W [vHa,M ameTp [vHa,M
ceyeHve
1 2 3 4 5 6 7




LinT KBBI'

1 la KTTNA 4x1.0 32 Tp20 40
LinT KBBI'

2 2a KAMMA | 4x1.0 40 Tpl5 44

2 CMEUNANIBHAA YACTb
2.1 PacyeT [ANMHbI KOHTPONBLHOrO Kabens, 3awMTHOW TPyObl M NUCTOBOrO
MeTasia A4/19 U3roToB/IEHNS MECTHBIX LUKagoB, naHenen, wmtos KNI, npoxoaHbIX

KOpo6OoK
PacueT 06Lelt 4/IMHbI KOHTPONLHOTO Kabens Ly oey ,M NPOM3BOAUTLCA MO

(hopmyre
LK.06UJ,= I—Kl+ LK2+ LK3+....+ I—n ) (1)

roe  1,2,.n- KOMMYECTBO [aTuyMKOB, 6/10KOB MUTaHWUS, WCMONHUTENbHbIX
MEXaHN3MOB

PacyeT 06Lei AnHbI 3aWUTHOM TPYOb! Lip 06w ,M ONPESENseTcsa no gopmyse
I—Tp.o6u.|,: LTD.1+ I—Tp.2+ I—Tp.3+....+ I—Tp.na (2)

roe 1,2,..n - KOMMYECTBO [aTUMKOB, O/I0KOB MUTaHWS, WUCMOMHUTENbHbIX
MeXaHW3MOB

O6Lwmi1 BeCc Tpy6HOI NPoBOAKN My, Kr onpefenseTcs no gopmyne
MTD:KI* ( LTp.l+ I—Tp.2+ I—Tp.3+....+ I—Tp.n) ’ (3)
roe Ki- KoamumeHT Beca, KOTOPbIA HaX0AWUTLCS Mo Tabnmue 2

Tabnuua 2 — KoadhhmumeHT Beca

[dnameTp TpyObl, MM Bec Ha 1 meTp, Kr
15 1,28
20 1,66
25 2,39
32 3,09

PacyeT iMCTOBOro Metasfia A1 U3rOTOB/IEHUS MECTHbIX LUKadoOB, NaHesnen,
wmToB KNI, NpoxofHbIX KOPOOOK , My KI onpefensercs no gpopmyne

MMET:KZ * K3 * d * SmeT ) (4)

rae K, — KoahdmumeHT Beca, K,=7,85 Kr/(MM*M?);
Ks— KoathpmumeHT 3anaca metanna, Ks=1,3;

d — TonWKHa MeTanna, Mm;

Syer - NAOLAAb MeTaa, M



2.2 3akasHble cneyudgukaumMm Ha npubopbl U CpeacTsa aBToMaTU3aLMKU, Ha
TPYOHbIE 1 3/IEKTPUYECKINE NPOBOAKN, Ha LWATbI U NYNbThbI

Cneundukauma  AenseTcs OCHOBHbIM MPOEKTHbIM  [OKYMEHTOM,
Onpefensowmnm TUMbl U TEXHUYECKYIO XapaKTePUCTUKY MPUMEHEHHbIX B paboyel
AOKYMeHTauMnm  npubopoB,  CPeACcTB  aBToMarusauuu,  WMTOB,  My/IbTOB,
3/1eKTpoannapaTos 1 T.M.

Cneunukaums COCTOUT 13 pas3fenios, KOTOPbIe pacrnonararoTca B nNpuBe-
[EHHOW HVXKe NnocnefoBaTe/lbHOCTH:

— npubopsbl;

— KOMIMJIEKCbI CPeLCTB aBToOMaTM3aLmu,

— WATBI U NYNbThI;

— 3/leKTpoannaparsl;

— TpybonpoBoaHas apmary;

— Kabenu 1 npoeoja;

— Mmartepuasbl;

— MOHTaXHble Y3/bl U N34eNns;

— TexXHWYecKue CpecTBa aBToMaTM3aL MM, NocTaB/seMble KOMMIEKTHO C 060-
PYLOBaHVEM.

Jonyckaetca Takke npefycMaTpvBatb B Cneuuukauuv LOMOSHUTENbHbIE
pasgenol.

YKazaHus Mo CoCTaBNeHnto crieyudukaLmm obopyLoBaHus.

B pasgen BKIKOYatOT KOHTPO/SIbHO- M3MepUTeNbHble npubopbl (MepBUYHbIE
npeobpasoBaTtenn, faTtyvukym , BTOPWYHbIE MpUOOPbLI U T.N.), PerynsTopsl,
()YHKUMOHa/IbHble  6/10KW,  UCMOSIHUTENbHbIE  MEXaHU3Mbl,  BCMOMOrartesibHble
TEXHWYECKME CPefCcTBa, BK/MOYAA TEXHUMYECKMe CpefcTBa WHAMBMAYAIbHOMO
N3roTOB/IEHNS U UMIMOPTHbIE.

B npegenax KOHTypa 3anncb nNprbéopos He0OXOAMMO OCYLLECTB/IATL B C/IEAYHO-
LLeM nopsiake: NepBUYHbIA Nprbop, npeobpasoBaTesib, AaTYMK, BTOPUYHLIN Nprbop,
(hYHKLMOHa/IbHbIN 610K, PErynsaTop, UCMONHUTE/IbHOE YCTPOWCTBO, BCMOMOrare/ib-
Hble YCTPOWCTBA.

MpriMep BbINOHEHMSA 3aKa3HOW cneumpmrkaumy npuseseH B Tabnuue 3.

Tabnuua 3 — 3akasHasa crneyungurkaums

Twvn, Mapka,
HanmeHoBaHMe 0603HayeHue 3asoj Konnye Macca
No TexHun4yeckas [OKYMEHTa, | u3rotosuT | EEA. n3m. CTBO eanHnL,
XapakTepucTunka OMpPOCHOro0 enb bl KT
nncTa
Tepmonpeobpa3sosartesib
COMPOTUBNEHMNSA
1 MAaTUHOBbIN. TM1-9203 r.Omck T, 8 0.5k
Mpepen nsmepeHuns - «ITaNIoOH»
50+250 °C
MoHTaXHasa gMHa
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3aknoyeHne

Pasgen «3AKJ/TKOYEHWE»  copepXXUT  BbIBOAbI W pekomeHAauuu
OTHOCUTE/IbHO BO3MOXKHOCTEN MPaKTUYECKOro NPUMEHEHNA pe3yNbTaToB paboThl.

Mprmep.

3AKJTOYEHWNE

B Xofe BbINOMHEHMS1 KypCOBOrO MPOEKTa OblN 3aKpen/eHbl MonyyeHHble
HaBblKM MO pacyeTy W BblGOPY TPYOHOW M 3MEKTPUYECKO MpoBoAaku. Tak e
3aKpenieHbl 3HaHWS B 06/1aCTV COCTaBNEHMSI CXEM BHELLHWUX MPOBOAOK W 06LLEro
BMAA WWTA. B ganbHelillem AaHHbIA NPOEKT MOMOXKET MOMOYb NPUMEHUTb 3HAHWUSA Ha
MpaKTu1Ke.

B HacTosllLee Bpems YpOBeHb aBTOMATM3aLMN TEXHONOMMYECKMX MPOLIECCOB U
YCTaHOBOK pacTeT, A/ aBTOMATM3MPYEMbIX YCTAaHOBOK HYXHbl TPaMOTHbIE,
KBa/M(MLUMPOBaHHbIE PAaBOTHMKK, KOTOPble CMOFYT MpPaBUIbHO W palMOHaIbHO
006CNyXXMBaTb aBTOMATU3POBaHHbIE YCTAHOBKM 1 MPOU3BOANTL X MOHTaX.

X0TS 1 ypoBeHb aBTOMAaTM3aLMK PacTeT, HEOOXOAMMO YCKOPSTb €ro TeMMbl,
TaK KaK KOMMYeCTBO Pa3HOBMAHOCTEN TEXMPOLECCOB W YCTAHOBOK pacTeT,
Heo6Xx0ayMO aBTOMAaTM3MPOBATb MX C LIENbH YNyYLLieHUs KayecTBa paboT, CHUXKEHNS
TPYAOBbIX W [lEHEXHbIX 3aTPaT Ha WX MPOBEAEHME, CHUXKEHWUS BPeMeHM paboT, a
CNef0BaTENbHO, 1 MOBbILLEHNS NPOU3BOANTENBLHOCTY TPY/A.

CnUCOK MCNONb30BaHHbIX NCTOYHUKOB

B paHHbIi pa3gen «CIMCOK WCIMOJ/Ib3OBAHHbLIX MCTOYHNKOB»
MOXXHO WMCMOMb30BaTb MPUMEPLI Y4eOHOW U [JOMONHUTENbHOW NMTepaTypbl U3
CNMCKa K METOAMYECKMM YKa3aHWAM MO BbINOHEHNIO KYpPCOBOW paboTbl NGO
[OMOMHATL COOCTBEHHOWN N3YYEHHOW NNTEPaTYPON.



3 METOANYECKUE YKA3ZAHUA MO BbINONHEHNIO FTPA®UYECKON
YACTU MNMPOEKTA

3.1 CocTaBfieHne CXeMbl COeAMHEHNIA U NOAKOYEHWNIA BHELLHWX MPOBOAOK

Cxema BHELUHUX COefUHEHWA MOKa3blBaeT 3/1EKTPUYECKMe U TPYOHble CBA3N
MeXxay npubopamy U CpefcTBamy aBTOMaTM3aUMM pasMelleHHbIMU Ha LWwuTax, no
MeCTy, Ha cneumanbHbIX CO0OpKax, M YCTPOMCTBaMM aBTOMaTU3auumn (Haryvkamu,
OTOOPHBbIMW  YCTPONCTBAMM,  UCMOMHUTENIbHLIMA ~ MeXaHu3mMamm 1 T.4.),
PacrnonoXeHHbIMA  HEMoCPeACTBEHHO Ha TEXHOMOrMYecKOM 060pyAoBaHUN U
Tpy6onpoBoaax.

UepTeXX CXembl BHELUHUX COEeAVMHEHWA COAEPXWUT YCMOBHblE W306paXKeHUs
LUMNTOB, MYNbTOB, MECTHbIX MYHKTOB KOHTPONA W YNpaB/EHUA, BHELLNTOBbIE
npuobopbl 1N cpeacTea aBToMartu3auun, COeAMHUTENbHbIE U MPOTSXHbIE KOPOOKMK,
ANEKTPUYECKME W TPYOHble MPOBOAKW, Tabnuuy Heob6XOAMMbIX MOSACHEHWNA,
CreLmprKaLmnIo Ha 3NEKTPUYECKIME U TPYOHbIE NPOBOLKMW.

AnekTpuyeckme U TPyOHble MPOBOAKM WM306paKatoTcs Cr/IOWHON JIMHWEN
ToNnwmHo 0,4-1 mMm. B paspbiBe Kaxgoh MHUM K300paKaeTcs OKPY>XHOCTb
anametpom 8-10 MM., BHYTPU KOTOPOM MPOCTaBNAeMC MapKUpOBKa Umdpamy ans
3NIEKTPMYECKUX MPOBOAOK- 1, 2,3..., 1 And Tpy6HbIx- 01, 02, 03...

Ha nnMHMAX 3NeKTpruYecKmnx NpoBOAOK AO/KHbI ObITh YKa3aHbl MapKu MpoBoja
Nnn Kabens, KONMYECTBO XKW, B TOM Yncie MU paboumx, nowaab CeYEeHUs XuUsbl,
[JIMHA MPOBOAKM, MapKa 3alMTHOM TPybbl NMpW MPOKIafKe 3MEKTPONPOBOAKMA BO
B3PbIBO- M MOXapoornacHOM MoMeLLeHnn. Ons TpyOHbIX NMPOBOAOK AO/MKHbI ObiTh
yKasaHbl Martepuan Tpy6, AvameTp, TONWMHA CTEHKU U AanHA. PparmMeHT CXeMb!
BHELLUHWX COeAMHEHWNIA MPefCTaB/IeH B COOTBETCTBUN C PUCYHKOM 1.
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PUCYHOK 1 - ®parmMeHT CXeMbl BHELLUHUX COeAVHEHWIA

LLUnTbl, nNynbTbl aBTOMATM3aUMM  M300paXkaloTcs B BUAE  YCNOBHbIX
NPSMOYTO/bHUKOB BHU3Y YepTexa.



PaccTosHMe MeXay cocefHUMW NapaifeflbHbIMU BHELWHMMK NPOBOAKaMU
LO/DKHO ObITb He MeHee 3 MM.

K cxeme BHELWHWX COeAMHEHWI NpwiaraeTca creyuprkaumsa Ha npoBoja,
Kabenu, Tpyobl.

MpvMep BbINOMHEHUA CXEMbl  COEAVMHEHWA W MOAK/IHOYEHUA BHELUHUX
NPOBOJOK NpefcTasneHa B [NpunoxkeHnn A.

3.2 CocTaBnieHMe 4YepTexka o06LIero Buga wwmra

UepTexk 00Lero snga LnMTa COLepXuUT: BUL  Crepefun, BUL HA BHYTPEHHeN
NMI0CKOCTH, Tabnuuy Haanuncen, nepeyeHb COCTaBHbIX YacTei.

Ha Buge cnepegy eLVWHWUYHOTO LWMTa MOKa3biBAOT MPUOOpbLI, CpeacTsa
aBTOMaTu3aunn, 3/1IeEMEeHTbl MHEMOCXeEMbI, W3Lenus ANfd HaHeCceHus Hagnucenl o
Ha3Ha4YeHWUM TOro UM MHOro npuoopa.

Pa3mepbl N0 BepPTMKasM MPOCTaBAAOT OT HVDKHEro Kpas hacagHoW naHenu
LmMTa.

Ha Buge cnepegv egvHMYHOIO WuTa 414 NpyMbopos, annapatypbl M BBOLOB
MPOCTaBNAOTCA NOMKN — BbIHOCKW. Hag NONKOW SIMHUM — BbIHOCKM  MPOCTaB/eH
HOMep No3uLuK, a NOA /IMHWEN YKa3blBalOT 0003HayYeHMe YCTaHOBOYHOIO YepTexxa
TUNOBOrO WN Pa3paboTaHHOr o B MPOEKTE.

Ha uepTexe Bu1Aa Ha BHYTPEHHEW NJI0CKOCTU LWuTa 60KOBbIEe CTEHKW,

MOBOPOTHbIE KOHCTPYKLUUK, KPLILLKN, HAXOAALLMECA B pa3HbIX NIOCKOCTAX,

N306paxatoT YC/IOBHO Pa3BePHYTLIMU B MIOCKOCTU YepTexxa.

Hapg n3obpaxxeHneM MOMELLAIOT 3aronioBok "Bufa Ha BHYTPeHHWE MI0OCKOCTU
(passepHyTO)

Jonyckaetcs cmewarb M300paKeHUe COCTaBHbIX 4acTeid. [MMpum 3atom y
COOTBETCTBYIOLLEr0 M300paXKeHUs NMOMELLAOT HaAMnncb Mo TUMY: MOBOPOTHasA pama
CeKL N CMeLLEeHa UM KpbILLKa CMeLLieHa.

[Mpn KOMMNOHOBKE CPEACTB aBTOMaTU3aLUnK CnefyeT y4YnuThbiBaTh:

1) Ha3HayeHMe 1 KOMIMYeCTBO CPesCTB aBTOMAaTU3aUNN;

2) y[o6CTBO MOHTaXa M 3KCnyatauumn CpefCcTs aBTomaTusaumm,

3) yaobCTBO MOHTaXa W  0OCNMY)KMBaHWUA 3MEKTPUYECKMX W TPYOHbIX
NPOBOLOK.

Mpurmep cxembl 06LLEr0 BUAA WMTA NpefcTas/eHa B MpunoxxeHnn b.



3AKJTIOYEHWNE

OO6LLee pyKOBOACTBO M KOHTPO/b 338 XOA0M BbIMO/IHEHUS KYPCOBOI0O MpPOeKTa
OCYLLECTBNISET PYKOBOAUTENb KYPCOBOrO MPOEKTMPOBaHUS. BbINonHEHNe paboThl
peanuayeTca B npefenax BPEMEHW, OTBEAEHHOr0 Ha M3y4eHWe COOTBETCTBYIOLLEN
ANCUMNANHBI. KOHCYNbTaUum NpoBOAATCA 3a CYET 06beMa BPEMEHW, OTBEAEHHOIO B
paboyemM y4ebHOM MnaHe Ha KOHCYbTaumu,

B xo4e KOHCy/bTaumii npenojasaTesieM Pa3bACHAIOTCA Ha3HaueHne 1 3afauu,
CTPYKTypa 1 00beMm, MNpUHUUNLI paspaboTKu N OOpPM/IEHMS, TMPUMEPHOE
pacnpefeneHve BpeMeHM Ha BbINOSIHEHWE OTAE/bHbIX 4acTeld MPOeKTa, [arTcs
OTBETbI Ha BONPOCHI CTYZEHTOB.

Mo 3aBepLUEHNIO CTYAEHTOM KYpCOBOrO MpPOEKTa PYKOBOAMTENb MPOBEPSET,
MOAMUCbIBAET TUTYNbHbLIA JINCT N BMECTE C MWUCbMEHHbIM OT3bIBOM MepeaeT
CTYAEHTY AN 03HAKOMNEHWS.

CTyaeHT A0oNyLeH K 3almuTe KypcoBOro npoekTa ecriu:

- MHAMBMAYaNbHbIN NnaH paboTbl Haf KYpCOBbIM MPOEKTOM BbIMOHEH Ha
100%;

- MNOSACHMTENbHAasA 3anucka W rpaduyeckas 4acTb KypCOBOro MpoeKTa
0(hopMeHbI COrnacHo TpeboBaHUAM CTaH4apTa NPeanpUATUS;

- TUTY/IbHbIA NNCT NOANMCaH PYKOBOAUTENEM KYPCOBOIO NPOEKTUPOBAHNS;

- K 3aLmTe KypCcoBOro npoekTa NnoAroToB/eH fOKaA 3almLLatoLLerocs.

PyKkoBOAMTENIb KYPCOBOIO MPOEKTUPOBAHWUA OPraHM3yeT OTKPLITYHO 3aluTy
KypCOBOI0 MPOEKTa COrNMacHo yTBEPXXAEHHOIO rpagmka.

3almTa KypcoBOro npoekTa ABMsSeTCs 0643aTe/IbHON M NPOBOAMTCS MY6/IMYHO
Ha OTKPbITOM 3acefaHny aTTeCTaUMOHHON KOMUCCUN.

Ha 3awmty KypcoBoro npoekta otBoautca A0 20 MWHYT Ha OAHOro
obyuatoLerocs. MNMpoueaypa 3almTbl BKIOYAET:

- AOKNa[ CTYAeHTa;

- BOMPOCbI Y4IEHOB KOMUCCUW;

- OTBETbI CTY/EHTA.

MoxeT OblTb MNPeAyCMOTPEHO BbICTYMN/IEHME PYKOBOAUTENS  KYPCOBOWA
npoekta. [pu onpeaeneHNM OKOHYATE/IbHOW OLEHKM MO 3aliuTe MPOoeKTa
YUMTbIBAKOTCS [OKNaL CTYfEHTa, ero OTBETbl HA BONPOCHI Y/1eHOB KOMUCCUW, OT3bIB
PyKOBOAUTENS.

KypcoBo/i MpoeKT OueHMBAETCA MO0 NATUOAIIBHON CUCTEME COracHo
paspaboTaHHbIM KpuTepusam. [MonoxuTenbHad OueHKa Mo TOM AWUCLUMNIMHE, MO
KOTOPOW MpefycMaTprBaeTCsl KypCOBOW MPOEKT, BbICTAB/IAETCA TO/IbKO NPW YCOBUN
YCMELUHOIN cja4ym KypCcoBOro NMpPOoeKTa Ha OLEHKY He HUXXe «y[0BNeTBOPUTE/IbHO.

CTygeHTam, MOMYYMBLUMM HeYyAO0B/ETBOPUTE/IbHYIO OLEHKY MO KYpCOBOMY
NPOEKTY, NPeAOoCTaBNAETCS BpPems AN1A [0pabOoTKM TeMbl, U ONpeaenseTcs HOBbIN
CPOK OTKPbITOM 3aLUMTbI KypCOBOr0 NpPOeKTa.
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MPUNOXXEHUE A

MPVMEP BbINOJIHEHUSA CXEMbl COEAVHEHWIA 11 MOAKTKOUYEHWIA
BHELWHMX NMPOBOAOK
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PrcyHOK A.1 - CxemMa COeAMHEHWIA 1 NMOAKIHOUYEHNIA BHELLHUX NPOBOAOK




MPUNOXXEHWME b

MPUMEP BbIMNMOJTIHEHNA CXEMbI OBLLEIO BUAA LWNTA
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PucyHok B.1 — Cxema 06LLero s1aa wura



