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BBEJIEHUE

B cutyauuu AMHAMUYHOTO COIMATIbHO-?)KOHOMHYECKOTO Pa3BUTHS CTpaHbl aHAIIU3
3alpoOCOB MECTHOTO COOOIIECTBa, 3ampoca OOydYaroIlerocs W H3MEHUBIIETOCS 3aKasa
rocyZapcTBa Mo3BOJISIET BbIIBUTh NOTPEOHOCTh B HOBBIX pe3yJbTaTax 00pa3oBaHUs.

CeronHss KOHKYPEHTOCIIOCOOHOCTh CIEIHMaIUCTa Ha pPbIHKE TPyAa, BO MHOIOM
3aBHCHUT OT €ro CIIOCOOHOCTH OBJIa/IeBaTb HOBBIMU TEXHOJOTHSIMHU, aJalTHPOBATHCS K
U3MEHSIOUMCS YCIIOBUSIM Tpyaa. OJHUM U3 pelIeHUl sBISETCS Uesi KOMIETEHTHOCTHO-
OpUEHTHpPOBaHHOTO oOpa3oBanus. [log KOMIeTeHIMEH MOHUMAETCSI TOTOBHOCTh CyOBbEKTa
3¢ (}HEeKTUBHO OpPraHU30BBIBATh BHYTPEHHHE M BHEIIHHE PECYPChl ISl JAOCTHXKCHUS
MOCTABJICHHOU 1e’au. B OCHOBY (popMUpOBaHUS KOMIIETEHLIMHM JTUYHOCTU JIOXKHUTCS TaKOH
pe3ynbTaT 00pa30BaHUsA, KaK KIIOUYEBbIE KOMIETEHTHOCTH, BBIPAXAIOUIHECS B OBIIAJCHUU
oOyyJaronumcs onpeeIeHHbIM HA00OPOM CITOCOOOB JAESTENHHOCTH.

OOyuaroiuiics, oBlajieBas KaKUM-JIMOO CIOCOOOM AESTENbHOCTU, MOJTYYAET OMBIT
MHTETPAIH Pa3IUYHbIX PE3yIbTaTOB 00pa30oBaHMsl (3HAHUN, YMEHHI, HABBIKOB, LICHHOCTEH
U T.J1.) U IOCTAHOBKH (WJIM MPUCBOEHUS) LI€TH, @ 3HAUUT, IPOUCXOJAUT OCO3HAHME MpoIecca
yhnpaBieHus: CBOeH AesTenbHoCcThI0. Habop ocBanBaeMbIX criocoOOB AESTEIbHOCTH JTOJIKEH
OBITH COIMATIBLHO BOCTPEOOBAHHBIM U MO3BOJISATH 00YYAIOLIEMYCSI OKa3bIBATHCS a/1eKBATHBIM
K TUOUYHBIM cUTyanusM. Takoil HaOop sBJISETCS MpeaMeToM 3ampoca padoTtojareneit (u
APYTUX 3aKa34MKOB) M MOXKET KOPPEKTHPOBATHCS B CBSI3U C HM3MEHEHHEM COIUMAIbHO-
HKOHOMUYECKON CUTYaIIHH.

OpnHoii 3 GpopM caMOCTOSTENBHON pabOTHI 00YYAIOMIEroCs, Ha 3aBEPIIAIOIIEM dTarle
oOyueHus1, SIBISAETCS HAMKMCAHWUE BBITYCKHOW KBalM(UKAIMOHHOW paboThl. OHA mpu3BaHa
o0ecreynTh BBINOJHEHUE 3a7a4 WHXKEHEPHOW JesATEIbHOCTH B O3TOM BHJE Yy4eOHOTO
npouecca. BreimyckHas kBanupuKanMoOHHAs paboTa MO CIEUUATbHOCTH, SIBISETCS
KOHIIEHTPATOPOM TEXHUYECKUX 3HAHWUM, YMEHUH U HABBIKOB, KOTOpbIe MpuoOpeTaeT
oOyuvaronuiics 3a Becb nepuoa oOydeHus. OHa TMO3BOJIAET OIEHUTh YPOBEHBb
OOIIETEOPETUYECKON U CIIEUaIbHON MOATOTOBKM 00Y4YaroIIerocs, HapabOTKU >JIEMEHTOB
CHeIUaICTa CPEJHErO 3BEHA.

B rocynapcTtBeHHBIX 00pa3oBaTENbHBIX CTaHAApTax BBICIIETO MPO(HECCHOHATBHOTO
oOpa3oBaHus IO HaIpaBlIeHUIO MOAroToBKU 35.02.08 DnexkTpudukaiys ¥ aBTOMaTU3aIM

CCIBCKOTI'O XOBHﬁCTBa, ITPOITUCAHO, qTo BBITIOJTHCHHUC 141 3aluTa BLIHyCKHOﬁ
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KBTU(PUKALUOHHON paOOTHI, SIBISIETCS 00s13aTEIbHBIM 3aBEPUIAIOIIMM 3TalloM y4eOHOTO
mpolecca, a TpeOOBaHUsI K COAEP)KAHUIO B 3aBUCUMOCTH OT MPOQHIIS, ONpeaesieT yueOHoe
3aBeaeHue. Mcxons m3 TpeOoBaHMU TOCYJAapCTBEHHBIX CTAaHIAPTOB, ObUIO pa3pabOTaHO
yueOHOe MocoOue /ISl MOATOTOBKH U 3aIUTHI BHITYCKHON KBAJIM(DUKAIIMOHHON PabOTHI.

B copepxanuu Meroanueckoi pa3pabOTKH MPEACTABICHbI OOLIUE TMOJOKEHHUS IO
CTPYKTYpE, HAMUCAHUIO BBIMYCKHON KBAIM(PUKALUOHHON paboThl, CHOPMYIUPOBAHbBI
TpeOOBaHUS JIJIsl €€ BBIMOJIHEHUS, POIeaypa OATOTOBKU U MPEIOCTABICHUS IPOEKTa JIJIs

3al1IUThI.

1 IEJIb U 3AJAYN TUITJIOMHOTI'O ITPOEKTHUPOBAHUA

[enpb BoImyckHOM kBanudukanuonnoil padotel (BKP) - cucremaTtusanus, 3akpernienme
U pacClIMpPEHHE TEOPETHYECKUMX M IPAKTUYECKUX 3HAHUM, OBJIAJACHUE COBPEMEHHBIMU
METONAMM IPUHATUSA PELICHUM Il TEXHUYECKHX, YKOHOMHMYECKUX U IPOU3BOJCTBEHHBIX
3a]a4, BBIACHEHHWE YPOBHS TMOATOTOBKM OyAYIIEro CHEIHUAIMCTa CPEeIHEro 3BeHa K
caMOoCTOATENbHON JesarenpbHocTH. BKP mocssmmaercs noucky onTuManbHOTO PELICHUS 3a1a4
Mo 3NEKTPUPUKALNN CETbCKOXO3AUCTBEHHBIX MPEANPHUATHI, TEXHOJIOTUYECKUX MPOIIECCOB
nepepaboTKU, 3JIEKTPOCHAOKEHUS, PEMOHTY M JKCIUTyaTallMM 3JIEKTpPOOOOpYyNOBaHUs, Kak
npennpustuid AIIK, Tak M OTAENBHBIX NPOU3BOACTB (PEPMEPCKUX WM KOJJIEKTUBHBIX
XO3SUCTB.

3agaueit BKP sBasiercs paspaboTka mpoekTa 3JIeKTpUHUKAIIMU, KOMIUIEKCHON WU
YaCTUYHOM  MOJAECPHM3allMM  NPOU3BOACTBEHHBIX W  TEXHOJIOTMYECKHX  IIPOLIECCOB
npennpusastuid AlIK, ¢ ydeTom AOCTMKEHMH HAayKM M TEXHUKH, COBPEMEHHOIO YPOBHSA
pa3BUTUS TNPOM3BOJACTBA, OOecreueHus 0e30IacHOCTH OOCIYKMBAIOLIEro IEpPCOHaa,
CEJIbCKOXO03SIMCTBEHHBIX KUBOTHBIX, TpeOoBaHUit TEXHUYECKON JKCIUTyaTalluu
AJIEKTPOOOOPYI0OBAaHUS, PIKOHOMHUYECKOTO aHAJIM3a NEPCIEKTUBHOIO Pa3BUTHUS OOBEKTA U
TEXHUKO-IKOHOMHUYECKOTO OOOCHOBAHUS MPUHATHIX PEILIECHUI.

Tema BKP BoiOupaercss ¢ ydetom Oyaymieil mpodecCHOHaIbHOW AEATEIbHOCTH U
IPOU3BOJCTBEHHBIX OOBEKTOB, HA KOTOPBIX MPEACTOUT PabOTATh BBIIYCKHUKY. Tema 10KHa
00s13aTeTbHO MMETh MPOOJEMHBIA XapakTep U OBITh aKTyaldbHOW B TEOPETUYECKOM WU
IPAKTUYECKOM IUIaHE, COLMAIbHO U NPOPECCUOHATIBHO 3HAYUMOM.

TemaTuka kBaau(UKAIMOHHBIX pabOT 00513aHa OPUEHTUPOBATH YUAIIUXCS:
6



- Ha pelleHue HauOoyiee aKTyallbHBIX 3a7ad CeJNbCKOM 3eKTpudUKaIKH,
MOJEepHM3AIMU TexHojorndeckux TmpormeccoB AIIK, BpIOOpy panvoHaIbHBIX MPOEKTOB
ANEKTPOCHAOKEHUSI 00 BEKTOB;

- Ha PEKOHCTPYKLHIO U NPOCKTUPOBAHUE BBICOKOBOJBTHBIX MOACTAHIIMN, ABTOHOMHBIX
CUCTEM DJIEKTPOCHAOKEHMSI, CXEM OJJIEKTPUUYECKOTO CHAOXKEHUS HACEJCHHBIX IYHKTOB,
(bepMepcKUX U KPECThIHCKUX XO3SHCTB, MPOU3BOJCTBEHHBIX MPEANPUITHH U KYyJIbTYpPHO-
OBITOBBIX IIEHTPOB, CTUMYJHPYIONIUX IMUPOKOE BHEIPEHUE HHHOBAIMOHHOW TEXHUKU M

COBPEMEHHBIX IHEProcOeperaronmx TeXHOIOTHA.

2 OPTAHUBAILIMSA TIPOLIECCA TIOAIOTOBKHM M 3AIIUTHI BBIITYCKHOM
KBAJIMOUKAITMIOHHON PABOTHI

2.1 OpranuzallMOHHBIE BOIIPOCHI

K namucanuio BKP pomyckarorcss oOyuaromuecs, BBIMOTHUBIIHE BCE TPeOOBaHUS
y4eOHOTrO IJIaHa U HE UMEIOIINE 3aJI0JKEHHOCTEH.

Ha 4 xypce oOyuaromyecs: 3aKperuisiioTCs 3a PYKOBOJIUTEISIMH U MPEABAPUTEIHHO
COrJIacOBBIBACTCS TeMa M 3anaHue Ha BeimoiaHeHue BKP, ycranaBmuBaercs mnepedeHb
JaHHBIX, KOTOpbIE 00y4JaroIuecs JOHKHBI COOpaTh 3a NEPUO IPAKTHUK.

3a moaroja A0 MPEAJUINIOMHOM NMPAKTHKKM OKOHYATENbHO yTouHsiercs Tema BKP u
pykoBoauTeinb. TemMa MOXKeT mpeiaraTbCsi Kak pyKOBOJUTENEM, TaK U 00YYarOIIUMCSL.

PykoBonuTensimu HazHavyaeTcs HanbOoJiee OMBITHBIE IPenoAaBaTenu oTaeacHus. Tema,
PYKOBOAUTENIb M MECTO MPEAJUIIIIOMHON TPAKTUKU 3aKpervIsieTcss 3a OO0y4aromumcs
COTJIaCHO IIPUKA3y PEKTOpa.

PykoBoauTens BeiaeT oOyuaromemMycs 3aJaHie Ha MPEATUIUIOMHYIO IPAKTHKY U Ha
IPOEKTUPOBAHNE, COCTABISET KaJCHAApHbIA TpauK, KOHTPOJHUPYET €ro BBINOJIHEHHE,
PEKOMEHYET JIUTEPATYPy U HOPMATUBHBIE MATEPUAJIbI, OKa3bIBAET METOAUYECKYIO ITIOMOIL.

OO0s13aHHOCTH PYKOBOAUTENS BBIMTYCKHOM KBATM(PUKAITMOHHON pabOTHI:

- OKa3aHUE NOMOLIM B BBIOOpPE TEMbl BBINYCKHON KBaMU(UKALMOHHOW pabOTHl U
pa3paboTKe ee copepKaHus;

- KOHCYJbTHUPOBAHHUE IO IMOAOOPY JMUTEPATYphl U MCXOAHOIO JJIsi NMPOEKTUPOBAHUS

MaTepualia;



- CHCTEMAaTHYECKUIl KOHTPOJIb XO/a BBIIOJHEHUS BBINTYCKHOW KBalIM(PUKAIMOHHOM
paboThl B COOTBETCTBUU C pa3paboTaHHBIM T'paduKoOM;

- OLEHKa KayecTBa BBINIOJHEHUS BbIIYCKHOM KBaJIW(UKALIMOHHON paboThl B
COOTBETCTBHUH C MPEABSIBISIEMBIMU K HEW TPeOOBaHUSIMU;

- TIPOBEJCHUE MPEN3aLUThl BBIMTYCKHON KBAIU()PUKAIIMOHHON pabOThl C LENbIO
BBISIBJICHUS €€ TOTOBHOCTH JUJIsl PEJOCTABICHUS K 3aIUTE.

PykoBonuTenb BBIMYCKHOW KBalH(PUKAIIMOHHON pabOThl KOHTPOJIMPYET BCE CTaJAUU
HOJArOTOBKU U HAlIMCAHUS PYKOIINCHU BIUIOTH 0 €€ 3aIUTHI.

Tema BBITYCKHOW KBadU(UKAITMOHHOW pabOTHl BBIOMpAETCS C ydeToM Oymyrmieit
npo(ecCHOHANBHOM AeSITENIbHOCTH M MPOU3BOJCTBEHHBIX 00BEKTOB, HA KOTOPBIX MPEICTOUT
paboTaTh BBINYCKHHMKY. TeMma n0oKHa 00s3aTelbHO UMETh IMPOOJIEMHBIM XapakTep U ObITh
aKTyaJlbHOM B TEOPETUYECKOM WJIM MPAKTHUYECKOM IIJIaHE, COLHUAIbHO U MPOPECCHOHATBHO
3HAYUMOM.

Temaruka KBaIU(PUKALMOHHBIX pabOT 00513aHa OPUEHTUPOBATh YUALLMXCS HA PEILICHUE
HamOoJee akTyaJbHBIX 3aJad dJeKTpU(HUKAIMK, BbIOOpAa PpaAUOHATBHBIX IPOEKTOB,
CTUMYJIMPYIOIIMX IIHPOKOE BHEAPEHWE HWHHOBALIMOHHOW TEXHUKHM U COBPEMEHHBIX
HHEProcOeperarouMx TEXHOJOTUH B  (EPMEPCKUX U KPECThSIHCKHX  XO3SHCTBax,
IPOU3BOACTBEHHBIX MPEANPUATUAX U KYyJbTypHO-OBITOBBIX ILIEHTPOB. BbiOOp TEMBI
BBIIIYCKHON KBaJIM(UKAIIMOHHON pPa0OThI CBsI3aH C MPEIVIOKEHUEM HOBBIX METOJOB U
MOJIXOJ0B, a TaKXkKe pa3padOTKH OPTraHMU3ALMOHHBIX, TEXHUYECKUX M TEXHOJOTUYECKUX
pELICHUH MO 3JEKTPOCHAOKEHUIO HACEJIEHHOI'O IyHKTa, arpOIpOU3BOJCTBEHHOIO CEKTOPA
NPENNPUITHA, ANEeKTPpU(UKALIMY TPOU3BOJCTBEHHBIX MPOIECCOB; MOAO0POM HEOOXOAMMOTO
AIIEKTPOOOOPYIOBAaHUSI M CXEM AaBTOMATHKH C Y4Y€TOM JOCTH)KCHMHA HAyKHM U TEXHUKH,
COBPEMEHHOIO  YPOBHSI ~ pPa3BUTHS  IPOU3BOJACTBA, o0ecnedeHus  0€30IaCHOCTU
00CITy’KMBAIOIIET0 IMEPCOHAaNa, CENbCKOXO3SICTBEHHBIX XUBOTHBIX M MTHUIBI, TpeOOBaHUI
TEXHUUYECKOM  JKCIUIyaTallud  JIEKTPOOOOpYIOBaHUS,  HKOHOMUYECKOTO  aHaJlnM3a
IEPCIIEKTUBHOIO Pa3BUTUS OOBEKTa U TEXHUKO-DKOHOMHUYECKOIO OOOCHOBAHMS MPUHSATHIX
pELICHNUN.

BeinmyckHas paboTa 1mO3BOJIIET OOy4YalIMMCSl 3aKpElUTh TEOPETHUUECKUE 3HAHUS,
MOJIy4YE€HHBIE B MpoIlecce U3yueHUs: Mpo(hecCHOHANBHBIX AUCIMILUIMH U BapHaTUBHOW YacTu

no BbIOpaHHOMY npoduito nmoArotoBku. KpamudukannonHas padoTa JaeT BO3MOKHOCTh



BBIMTYCKHUKAM HAy4YUTbCS HCIOIb30BaTh HAa NPAKTUKE TMOJYYEHHBIE 3a TOJbl OO0y4YeHHUS
3HAHWA, HABBIKU M YMEHUS IJIs1 peLICHHs 33/1a4 MPOU3BOACTBEHHOTO XapaKTepa.

Tembl paboT 1OKHBI OBITH Pa3HOOOPA3HBIMU U 10 BO3MOKHOCTH OCHOBBIBATHCS Ha
pealbHbIX JAHHBIX, BBISIBICHHBIX B MpoIlecce 00CIeA0BaHUS XO3AMCTB U MPEANPUATUN BO
BpeMs MPOXOXKACHUS MPOU3BOACTBEHHOW MPAKTHUKU M WHGOpPMAIMM, B3STONH W3 THUIIOBBIX
HPOEKTOB.

dopmynnpoBka TeM 00si3aHa ObITh yBsi3aHa C MpoduieM MOATOTOBKH M HampaBiieHa
Ha PEKOHCTPYKLIMIO U  MOJAEPHM3ALMI0O  O00OpYyAOBaHMs, BXONALIETO B  COCTaB
TEXHOJOTHYECKHUX MPOIIECCOB HA MPEANPUATHUAX:

- M0 MPOU3BOJCTBY, TPAHCHOPTHUPOBKE U PACIPENCICHHUIO JEKTPUUECKON 3HEPIHH,
MPOEKTHUPOBAHUIO, TUATHOCTUPOBAHUIO U PEMOHTY 3JIEKTPOOOOPYIOBAHUS U IEKTPUUECKUX
MaIllWH;

- TEXHUYECKOT'O CEpBHUCA IEKTPOOOOPYIOBAHHS TIOCTOSTHHOTO U IEPEMEHHOT0 TOKA;

- C HCIOJIb30BaHUEM B TEXIPOIECCaX BO30OHOBISEMBIX M JKOJOTHUECKH YHCTBIX
HMCTOYHUKOB YHEPIHH;

- M0 TPOEKTHPOBAHUIO YHPABISAEMBIX 3JIEKTPONPUBOJOB M aBTOMATHU3MPOBAHHBIX
CUCTEM YMPAaBIEHUS TEXHOJOTUYECKUX MPOLECCOB, YHEPreTHUECKUX YCTAHOBOK U CPEICTB
aBTOMATHKH NPOMBIIUIEHHOTO, OBITOBOTO U CEJIbCKOXO3HCTBEHHOTO Ha3HAYCHHUS;

- 3aHMMAIOLIUXCS SHEProcOEeperauMi TEXHOJIOTUAMUA U CHUCTEMaMU 3JEKTPO-,
TEIIO-, BOJO- M Ta30CHAOXKEHHUS MPOMBIIUICHHBIX, CEIbCKOXO3IMCTBEHHBIX U OBITOBBIX
noTpeOuTeNeH;

- 3aHUMAIOUINXCS U3TOTOBJICHUEM, BHEAPEHUEM, MMYCKO-HANAIKON U 00CITyKUBAaHUEM
ANEKTPU(ULIMPOBAHHBIX U aBTOMAaTHU3MPOBAHHBIX CHUCTEM XpaHEHUS U TmepepaboTKu
HPOIYKIIMH PACTEHUEBOICTBA, )KUBOTHOBOJICTBA U MITUIIEBOJCTBA;

- € DOKCIUTyaTauded OCBETHTENBHOTO M  O0JIydaTeldbHOro O00OpYIOBaHMS B
COOPY’KEHHSIX 3aKPBITOTO IPYHTA JJISl BBIPAIIUBAHUS PACTECHUIA,

- C HCIOJIb30BAaHUEM COBPEMEHHBIX JJIEKTPOTEXHOJIOTUH B PpACTCHUEBOJCTBE U
’KUBOTHOBOJICTBE CEJIbXO3MPENNPHUITHH, (HepMEPCKUX U MOACOOHBIX XO3AWCTBAX, BKIIOYAs
ANEKTPUPHULIMPOBAHHBIEC OBITOBBIEC TPOIIECCHI;

- TJe BBINOJHIETCS, JWAarHOCTUKA, PEMOHT U TEXHHYECKOe OOCTyXKUBaHUE

ANEKTPOOOOPYIO0BAHUSI MOOMIIBHOM CENTbCKOXO03iCTBEHHOW TEXHUKH,



- Ha OKHBOTHOBOJYECKMX (QepMax ¢ KOMIUIEKCAX, NpeaHA3HAYCHHBIX IS
BBIPALTUBAHUS KUBOTHBIX M NTHUIIBI, & TAK)KE MPOU3BOACTBA MPOAYKIIHUHU, HAarIpuMep, hepmax
KPYITHOTO POTAaTOTO CKOTa W CBHHOBOTYECKUX (pepMax; TOBAPHBIX: MOJOYHBIX, MACHBIX U
MSICOMOJIOYHBIX KOMILJIEKCaX, MTULIEBOAUYECKUX U OBLEBOAUECKUX (epmax, 3Bepodepmax u
KoHedepMmax;

- 3aKpBITOrO TpyHTa, HANpUMEp, 3UMHHE OCTEKJICHHBIE TEIUIMIIBI, BECEHHHUE
OCTEKJICHHBIE TEIUIULIbI, JICHOYHBIE TETUIUIIbI, MTAPHUKH, IIAMIHHbOHHUIII, OpAHKEPEH;

- npu UCTIOJIb30BaHUU AIIEKTPUIECKIX TEXHOJIOTHA, COBPEMEHHOTO
AIIEKTPOOOOPYIOBAaHUS M CHCTEM AaBTOMATHYECKOTO YIOPABJIECHUS HA  EIUHUYHBIX
CEJIbCKOXO3SMCTBEHHBIX OOBEKTax, HampuMep, KOPOBHHMKAX, TENSTHUKAX, CBHUHAPHHUKAX,
NTUYHUKAX, [[€XaX MO MPUTOTOBICHUIO KOPMOB, MEJIHHHIIAX, 36PHOBBIX TOKAX U dJeBaTOpax,
OBOLIEXpaHWIMIIAX M (PYKTOXPAHWIMILAX, MEXaHUYECKUX M PEMOHTHBIX MAaCTEPCKHUX,
AepeBonepepabaThIBAIONIMX  [IEXOB W KPECThIHCKO-PEPMEPCKUX  XO3sIMCTBaxX U
PEIIPUITUSX;

- B 3epHomepepabaThIBaiOUIel  MPOMBINIJICHHOCTH —  pa3paboTKa  CHUCTEM
aBTOMATHU3AIMA OOOPYJIOBAaHHEM [JISl TIPUEMKH, TPAHCIIOPTHPOBAHHS M XpaHCHHs 3E€pHA,
00€eCIeunBaOIIETO JHEPrOCOEPEIKCHNE, DKOJOTHYECKYI0 0€30MacHOCTh, TOBBIIICHUE
TEXHHYECKOTO U TEXHOJOTHYECKOTO YPOBHSI MPOU3BOJCTBA, COKpAIICHHWE TOTEPh 3epHA H
COXPaHEHHUE €T0 Ka4eCTBa,

- B XJIeOOMEKApHOM M MakKapOHHOM OTpacisiXx — pa3padoTKa CIEUUaIbHBIX CHCTEM
aBTOMATH3AIMKA 000pPYIOBAHUEM JIJISI TPOU3BOJICTBA XJI€O0OYIOUHBIX U3EIHIA ATUTEIHHOTO
XpaHEHUs; MEKApeH pPa3IMYHOro THMa (YHUBEPCAJIBHBIX IS BHIPAOOTKU XJ1€000YIOYHBIX,
KOHAUTEPCKUX, JUETUYECKUX W3IEIUM M Jp.), IPOU3BOJACTBA MAaKapOHHBIX W3JEIUN
POU3BOUTENBHOCTHIO 0,2 — 5 T/CyT.;

- B CaxapHOW oTpaciau — pa3paboTKa CHUCTEM aBTOMATH3alUMU OOOPYIOBAHHUEM JIs
7 (HEeKTUBHOTO XpaHEHHWs CaxXapHOW CBEKJbI, OYHUCTKHM COKa (C MPUMEHEHHEM HOBBIX
MEMOpaHHBIX, (PHU3UKO-XUMUYECKUX, (UBUKO-MEXAaHUYECKUX U OMOTEXHOJIOTHYECKHX
METOJIOB), KpPHUCTaNIM3AlMA caxapa C I[OMOIIBI0 pPa3IMYHbIX METOAO0B (PU3MUECKOTrO
BO3JICHCTBHSI, MPOU3BOJICTBA CaXxapa C MHHUMAJIbHBIM PacXo/J0M Tapa Ha TEXHOJIOTHYECKUE
HYKJbI, 3()PEKTUBHOTO UCTIOIB30BAaHUS U AaHAIPOOHOW OYUCTKU CTOYHBIX BOJ, MEpepadbOTKU

1 UCIIOJIb30BAHUA OTXOA0B CBCKIOCAXAPHOI'O IMTPOU3BOACTBA,
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- B KpaxMaJo-TIaTOYHOM OTpacim — pa3pabdoTKa CHUCTEM aBTOMAaTHU3alluU
o0opynoBaHuEM [JIsl MPOM3BOJCTBA Kpaxmalla M3 KapTodens, KyKypy3bl U HOBBIX BHJIOB
CBIPBSI, JJISl M3TOTOBIICHUS MOIM(DUIIMPOBAHHBIX KpPaxMallOB, NEKCTPUHA, SKCTPY3HMOHHBIX
KpaxMmajioB, OHMOJOTHYECKH pa3pyllaeMbIX MOJUMEPOB; JIi HM3TOTOBJICHUS CaXapHUCThIX
BEIIECTB M3 Kpaxmalla W KpaxMaJCOACPIKAIIEro CHIPbs, A IMOJy4eHHsS O0e30eTKOBBIX
POAYKTOB JICUCOHOTO MUTAHUS W THAPOIN30BAHHOTO aMHUJIOTIEKTHHOBOTO KpaxMala,

- B MAacIO-XHUPOBOM oTpaciu — pa3paboTKa CHUCTEM aBTOMAaTH3allUKd 00OpYyI0BaHHEM
IUI TIPOM3BOJICTBA OMOJIOTHYECKH TOJTHOIEHHBIX, AKOJOTMUYECKHA O€30IacHBIX, Je4eOHO-
npo(QUIAKTUYECKUX MUIIEBBIX PACTUTEIbHBIX Macenl (B TOM YHCIE JIMHUW 1€30J0palu U
busznueckoil  papuHanMM,  OOECHEUMBAIOIIMX  MOJYyYEHHE  BBICOKOKAUYECTBEHHBIX
J€30I0PUPOBAHHBIX MAcCeN, COKpAIICHHE OTXOJIOB, MOTEPh CBHIPhS M YHEPTOPECYPCOB); IS
MPOU3BOJCTBA MOAU(PHUIIMPOBAHHBIX KUPOB (B TOM YHCIIE KOMILJIEKCOB OOOPYIOBAHUS AJIS
MIPOM3BOJCTBA 3aMEHUTENIECH KaKao-maclia U3 OTEUECTBEHHOTO KHPOBOTO CBHIPhS Ha OCHOBE
OMOTEXHOJIOTHH); I MPOU3BOJICTBA BHICOKOKAYECTBEHHOW MaprapHHOBON MPOAYKIIUU U
HOBBIX BHUJOB JMETUYECKUX MAaillOHE30B; IJs MOJyYeHHUs OHOJIOTUYECKH MOJHOIEHHBIX
OEITKOBBIX MPOIYKTOB M3 MACISTHUYHOTO PACTUTEIBHOTO CBHIPhS (B TOM YHMCIE KOMILIEKCA
o0OpynoBaHusl Ui TMPOU3BOJCTBA 3aMEHHUTENEH >MXEHCKOTO MOJIOKAa Ha OCHOBE COEBBIX
OCJIKOBO-JIMIUIHBIX KOMIIO3UIINN );

- B KOHITUTEPCKON OTPACIH — pa3paboTKa CIEUaTbHBIX BHIOB CUCTEM aBTOMAaTH3aIluU
0o0OpynOBaHUEM Jisi TPOU3BOACTBA KOHIUTEPCKUX HU3ICIUN JI€UeOHO-TPOPUITAKTHIECKOTO
Ha3HAYCHHsI M JIETCKOTO MUTAHUS; KOMIUIEKCOB OOOPYIOBaHHS /I aBTOMATH3UPOBAHHBIX
MPOLIECCOB MPEOOPa30BaHUS HCXOAHOTO CHIPhS M KOHAUTEPCKUX Macc (B TOM 4YHUCIE
U3MENBbYCHHSI CBIpbS W MONy(aOpUKaTOB, MPUTOTOBICHUS PEUENTYPHBIX CMeEcel mpu
BECOBOM JIO3UPOBAHMH KOMIIOHCHTOB; YBapHBAHUS, OXJAXICHUS € TEMIICPUPOBAHUS
noyy(aOpuKaToB; CMEUIMBAHUS BBICOKOBSI3KMX KOHIUTEPCKUX Macc; (OpMOBaHUS U
cTabunm3anuu  (OpMBI  3arOTOBOK); OOOpPYIOBaHUS JJIi BECOBOTO JO3UPOBAaHUSA U
yIIaKOBBIBAHUS KOHAMTEPCKUX H3ACTUI; KOMIUIEKCOB OOOpYIOBaHUS HJsi TPOM3BOJACTBA
caxapHbIX U MyYHHUCTBIX KOHAUTEPCKUX U3IETUI Ha MaJbIX MPEANPUATHUSX;

- B TUIOJIOOBOIIHOM OTpaciu — pa3paboTKa CHCTEM aBTOMAaTH3allUd O0OpYIOBaHUEM
U1 TIPOU3BOJACTBA KOHCEPBHUPOBAHHBIX CTEPUIU30BAHHBIX IMPOJIYKTOB C HCIIOJIB30BAHHEM
(dbu3nyeckux cnoco00B 00pabOTKU ChIPhS U MOy (PadpuKaToB, 00ECIIEUHNBAIOIINUX MTOTYyUYCHHUE

MpoaAyKIunu ¢C MTOBBLIINICHHON  OMOJIOTHMYECKOM ONCHHOCTBIO MW COKpalICHUC BpPCAHOIO
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BO3JICHCTBHSI Ha OKPYXKAIONIIYI0 cpedy (B TOM dYHClie OOOpYIOBaHMS JIsi MPOU3BOJICTBA
KOHIICHTPUPOBAHHBIX COKOB C Hcronb3oBanueM WMK-m3mydenus u ynpTpaduiabTpanioOHHON
00pabOTKM COKOMATEpHANIOB; Ui CTEPHJIM3AIMA W IacTEepPHU3allMi KOHCEPBUPOBAHHOMN
TJI0/TOOBOIIIHOM MPOAYKITUH); IS TPOU3BOACTBA CYIIEHBIX IJIOJIOB U OBOIIEH JJTUTEITHLHOTO
XpaHEHUs pa3IMYHOW cCTerneHn O00e3BOKMBaHUA (B TOM dHcIe OOOpyJOBaHUS C
MCTIOJIb30BaHUEM HETPATUIIMOHHBIX UCTOYHUKOB TEIJIOTHI M CIIOCOOOB 3HEPTOMNOIBOAA IS
YAaCTUYHOTO WJIM TPAKTHYECKH TIIOJHOTO VYAAJCHHsI BJIATM W3 PACTUTEIHHOTO CHIPHA,
00ecreunBaroIIero BEIPAOOTKY KYCKOBBIX HWJIM JIUCIEPTUPOBAHHBIX, MHOTOKOMIIOHEHTHBIX
MPOYKTOB ¢ MAKCUMAJIbHO BO3MOXHBIM COXPAHCHHEM MUTATEIHHBIX BEIIECTB M BKYCOBBIX
JIOCTOMHCTB CHIPhSl M JUIMTEIBHBIMH CPOKAMH XpaHEHUs, 000OpyJoBaHUS il (acoBaHUS
NPOAYKIIMM B DKOJIOTMYECKHM Oe30macHble, camMopaspyliaroniuecs: KOMOMHHPOBAHHBIE
MaTepuabl); JJIs MPOU3BOACTBA HECTEPUIM30BAHHBIX MPOIYKTOB MEpepabOTKU TUIOJOB U
OBOIIEH, KOHCEPBUPOBAHHBIX C MCIIOIH30BAHUEM X0JI0/Ia, KOHCEPBAHTOB U (PePMEHTATUBHBIX
NPOIECCOB (B TOM 4YHCJIEC JIMHHUA MPOU3BOJCTBA OBICTPO3aMOPOKEHHBIX MPOIYKTOB C
WCIIOJIh30BAHUEM CUCTEMBI OXJIXKICHUS CYXUM JIBJIOM JIJIsl IPEANPUSITHI MajOi MOIIIHOCTH;
MIPOU3BOACTBA OBICTPO3aMOPOKEHHBIX MPOJYKTOB MOBBIIIEHHON MUTATEIBHON IIEHHOCTH U
cOQTaHCHUPOBAaHHBIX IO  OCHOBHBIM  TUTATEJIhHBIM  BEIIECTBAM;  IPOU3BOJCTBA
JaKTO(PEPMEHTUPOBAHHBIX OBOIMHBIX COKOB W HANHUTKOB);, JUISI TOJYYCHHS IPOTYyKTOB
IIEJICBOTO HAa3HAYCHUS W3 BTOPUYHOTO CBHIPBS (B TOM YHCIIE KOMIUIEKCOB 000OpYIOBaHUS IS
MOJTyYCHUS] TICKTUHA C WCIIOJIh30BAHUEM MUIICTHATBHBIX TPUOOB IEJUTFOIA3HOTO JICHCTBUS;
KOMIUICKCHBIX THUIIEBBIX J00aBOK HAa OCHOBE PACTBOPUMBIX OasIACTHBIX BEIIECTB W3
OTXOJ/IOB COKOBOTO KOHCEPBHOT'O MPOM3BOJICTBA; APOMATHIECKUX, KPACSIINX U CTYIIAIOIINX
BEIIIECTB Ha OCHOBE DKCTPAKIIMOHHOW 00paOOTKM BTOPUYHBIX CHIPHEBBIX PECYPCOB);

- B IUIICKOHIIEHTPATHON OTpaci — pa3paboTka KOMIUIEKCOB CHCTEM aBTOMAaTH3aIluU
o0opynoBaHMEM JUII TPOU3BOJICTBA TMHINEBBHIX KOHIICHTPATOB: XJIOMBEB U3 3JIAKOBBIX
KYJIbTYp C BBICOKOH MUTATEIbHOW IIEHHOCTHIO U BapEHO-CYIICHBIX KPYI BBICOKOW CTETICHU
KyJIMHApHOW TOTOBHOCTH; JJsi TIPOHW3BOJACTBA CYIIEHBIX OBICTPOBOCCTAHABIMBAEMBIX
GbpykTOB, OBomIeH U KapTodens (B TOM udncie 000pyIOBaHUS NJIsi TPOU3BOACTBA CYIICHBIX
oBoOIIEeH 1 KapToderst OBICTPOTrO MPUTOTOBICHHS C HCIIOJIB30BAHUEM X0J10]1a; 00€3BOKEHHBIX
MPOJYKTOB BBICOKOTO KA4eCTBA W JJIUTEIBHBIX CPOKOB XPAaHEHHS CIIOCOOOM BaKyyM-
CyONTMMAIIMOHHOW CYIIKH, IS TIOJNy4eHHUs KOHIIEHTPUPOBAHHBIX JKUIKUX TIPOJYKTOB

PACTUTCIIbHOIO CBIPbd C HCIIOJIb30BAHHEM XOJOJa MCETOAOM KpI/IOKOHI_ICHTpI/IPOBaHI/IH),
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NPUTOTOBJICHHS Oy (HaOpuKaTOB, He TPEOYIONINX BapKH, a TAK)KE HOBBIX BUOB KHCEJICH Ha
OCHOBE MOAU(MDUIIMPOBAHHOTO KpaxMmala; I KOMIUISKTAIlMA aBTOMAaTU3UPOBAHHBIX
TEXHOJIOTUYECKHX JIMHUHM MMPOU3BOJICTBA MPOAYKTOB IMTEILHOTO XpaHEHUS; 000PYIOBAHHUS
1T THTEHCU(UKAINH MTPOIECCOB PUTOTOBIICHHS MTUIIEBBIX KOHIIEHTPATOB,

- B CIIUPTOBON M JIUKEPOBOJOYHOM OTPACIsIX — pa3paboTKa CHUCTEM aBTOMAaTH3alluU
o0opymoBaHHWEM Ui TPOM3BOJACTBA CIHPTA, KOHIIGHTPUPOBAHHBIX M CYXUX OEIKOBO-
YIJIEBOAHBIX KOPMOBBIX MPOJYKTOB, OOOTAIIEHHBIX KapOTHHOM, O€JKa IMpH mepepadboTKe U
MOJTHOW YTHJIM3AIlMM OTXOJIOB CITUPTOBOTO MPOM3BOJACTBA (Cycia M CIUPTOBON Oapipl);
BBICOKOKAUECTBEHHOW M KOHKYPEHTOCHOCOOHON BOJOYHOM MPOAYKIHU C HSKOJOTMYECKU
YHCTBIM 3aMKHYTBIM IIHKJIOM TPOIECCa, YTYYIIAIOUIMM 3KOJOTHYECKYI0 OOCTaHOBKY Ha
NPEINPUSITUN; JIMKEPOBOJOYHBIX U3JENHA OOImero u JIe4eOHO-TIPOPUIAKTHIECKOTO
Ha3HAYCHUS C MPUMEHEHHNEM MEMOpaHHbBIX, (PU3NKO-XUMHUECKUX U OMOJIOTUIECKUX METOJIOB
00paboTKM  crnenu(PUUecKUx  BHUAOB  PACTUTENBHOTO  CBHIPBS:  TITYOOKOOYHINEHHBIX
BBICOKOKOHIICHTPUPOBAHHBIX ()EPMEHTOB, a TAK)KE YTUIM3AIMN OTXO/I0B C UCIIOJIB30BAHUEM
aacopOentoB u MemOpan IlI-ro mokoneHus, aHTUMUKPOOHBIX KOHCEPBAHTOB U
AMUHOKHCIIOTHBIX CMECEH /I CO3JaHUS BBICOKOILIEHHBIX IMHUIIEBBIX MPOIYKTOB U JIPYTHX
OMOJIOTMYECKH aKTHBHBIX BEUIECTB MPH IEepepadOTKe BTOPUYHBIX PECYPCOB CHHPTOBOHN U
APYTHUX THIIEBBIX OTPaCei;

- B BHUHOJEIBYECKOW OTpaciud — pa3padoTka KOMIUIEKCOB CHCTEM aBTOMAaTH3alluU
o0opynoBaHueM, O00ECIIEUMBAIONINX DSHEPTOCOEPEKEHNUE, DKOJOTUYECKYI0 O€30MacHOCTD,
TIOBBIIIICHAE TEXHUYECKOTO W TEXHOJOTHYECKOTO YPOBHS IPOU3BOJICTBA, COKpAIICHUE
NOTEPh CBHIPbSI W COXPAHEHHUE €ro KauecTBa NPU BBIMTYCKE BBICOKOKAYECTBEHHOM
KOHKYPEHTOCTIOCOOHOW TPOMYKIMH (BHHOTPAIHBIX W IUIOJIOBO-SITOJHBIX, WTPUCTBIX |
ra3upoBaHHBIX BUH, KOHBSIKOB M KPEMKHX HAMHUTKOB), OOOPYAOBAaHHS JUISl YTHIM3AIHUU
OTXOZIOB BUHOJIENIMS HAa KOPMOBBIE W TIHINEBBIC IICNIM, COKPALICHHUS COPOCOB BPEIHBIX
BEIIICCTB;

- B TMBOOE3AIIKOTOJIPHON OTpacin — pa3padoTKa KOMIUIEKCOB CUCTEM aBTOMAaTH3AI[UH
o0opynoBaHueM, O00ECIIEUMBAIOIINX DSHEPTOCOEPEIKEHNUE, DKOJOTUYECKYI0 O€30MacHOCTD,
MOBBIIIICHAE TEXHUYECKOTO W TEXHOJOTHYECKOTO YPOBHS IPOU3BOJICTBA, COKpAIlICHUE
NOTEPh CHIPbSI W COXPAHEHHUE €ro KadecTBa NPU BBIMTYCKE BBICOKOKAYECTBEHHOM
KOHKYPEHTOCTIOCOOHOW  Tpoaykuuu (MMBa, OE€3aJKOTOJIBHBIX  HAIMMTKOB, KBAacOB),

O60py,Z[OBaHI/I}I A1 IIPpOMU3BOJACTBA IIMBA JJIIWUTCIBHOI'O XpPaHCHHA (B TOM YHCIIE HE
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NacTEPU30BAHHOTO), YTUJIM3AIMK OTXOJIOB MHUBOBApEHMS] HA KOPMOBBIE M MHILIEBBIC LIEIH,
COKpamieHus COpPOCOB BPEAHBIX BEIIECTB CO CTOYHBIMH BOJAMH; MHHH-TIMB3aBOJIOB
pPa3IMYHOM  MPOU3BOJUTEIBLHOCTH; KOMIUIEKCOB O00OpYyIOBaHMS JJii  TMPOU3BOJCTBA
KOHIICHTPATOB, 0O€3aJKOTOJbHBIX HAMUTKOB U KBAacOB JIEYEOHO-TIPOPUIAKTUIECKOTO
JICUCTBUS U JIUISL 1T,

- B IPOKKEBOM OTpaciiv — pa3paboTka KOMILIEKCOB 000pY0BaHUs JIJIsl IPOU3BOCTBA
XJICOOTIEKAPHBIX ~ JPOXOKEH JIMTETLHOTO  XPaHEHWS; JPOXOKEBBIX — IMPEnaparoB U
KOMIUJIEKCHBIX HEIMHUIIEBBIX MPENapaToB ¢ UCHOJb30BAaHUEM KPAXMAJIOCOAEPKAIIUX OTXO0B
Y HEMHINEBBIX BTOPHYHBIX TPOIYKTOB MepepadaThIBAIOIIUX OTpACiield; MPECCOBAHHBIX U
CYIIEHBIX  XJICOOMEKApPHBIX  JPOXIKEH;  MHINEBKYCOBBIX U  OEIKOBO-YTJIEBOIHBIX
CTAOMIU3UPYIOIIHNX 100aBOK u3 OroMacchl XJ1I€O0TEeKapHbIX JIPOOKEH;
AHEProcOeperaromero 000pyI0BaHUs ISl CYIITKH TPOKIKEH;

- B MSCHOW OTpacau — pa3paboTka poOOTHU3UPOBAHHBIX KOMILUIEKCOB Y0OsS U
NEePBUYHON TMepepabOTKU CKOTa; KOMIUIEKCOB O0OpYAOBaHUS, 00ECIEYUBAIOIIUX BBICOKYIO
3G (PEKTUBHOCT,  TEXHOJOTUYECKHX IPOIIECCOB, OHEPTrOCOEPEKECHUE, HIKOJIOTHUYECKYIO
0€30MacHOCTb, COKpAIllEHHE MOTEPb ChIPbS U COXPAHEHHUE €ro KayecTBa MpU M3METbYCHUU
MSICHOTO CHIPbs, TIOCOJIE MsICa, IO3UPOBAHUHU PEIENTYPHBIX KOMITIOHEHTOB U TIEPEMENTMBAHUT
MscHOro (apiia, (GOpMUPOBAHUM KOJOACHBIX HU3JICIUA M TEIJIOBOM 00pabOTKE MSCHOTO
Chipbs U mnoayabpukaToB; OOOPYIOBaHUS JUIsl KOHCEPBUPOBAHHUS MSCOMPOIYKTOB
JUIMTETLHOTO ~ XPaHEHHWS METOJOM BAaKyYyMHOTO OOC3BOXKMBAHWS;, MJIs  TOJYYCHUS
3aMEHHUTENIe >KEHCKOTO MOJIOKa Jisi JeTe TPpyAHOro BO3pacTa; OO0OpYyAOBaHHS IS
nepepaboOTKA BTOPUYHOTO CHIPHS C IETBI0 BBITYCKA MEIUITMHCKOM, MUIIEBOH, KOPMOBOU U
HETMILEBON POIYKIIWH;

- B MOJIOYHOW OTpaciu — pa3pabOoTKa aBTOMATU3UPOBAHHBIX TEXHOJIOTUYECKUX JIMHUN
U KOMIUICKCOB OOOpYJOBaHUS, OOECIEUYMBAIONMINX SHEProcOEPEKEHUE, HKOIOTHIECKYIO
0e301acHOCTh, MHTEHCU(UKAITUIO TEXHOJIOTHYECKUX MPOILIECCOB, COKPAILIEHUE TIOTEPH ChIPhs
U COXpPaHEHHUE €ro KayecTBa IPHU BHITYCKE BHICOKOKAYECTBEHHONW MOJIOYHOM WJIM MOJIOYHO-
KOHCEPBHOW MPOAYKIMU (MUTHEBOTO MOJIOKA, CIIMBOK, KUCIOMOJIOYHBIX HAIMUTKOB, CYXOTO
MOJIOKA, CTYIIEHHOIO MOJIOKa M Jp.); TEXHOJOTHYECKON JIMHUM MPOU3BOJCTBA JIEYEOHO-
MPOPMIAKTHICCKAX MOJIOYHBIX TMPOAYKTOB C TMPUMEHEHHEM OMOJIOTMYECKH AKTHBHBIX
n00aBOK,  CTaOMIM3aTOPOB, TE€TEPOTCHHBIX  AHTHOKCHAAHTOB,  PaJUONPOTEKTOPOB:

O60py,Z[OBaHI/I}I AJI ITPOU3BOACTBA JICKAPCTBCHHBIX q)OpM npemnapaTroB Ha OCHOBE MOJIOYHOI'O
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Oenka; Iy TOJYYEHHs] MOJIOYHBIX MPOAYKTOB M3 BTOPUYHOTO MOJOYHOTO CBIPbS C
PUMEHEHHEM BOJHOBBIX U HMITYJILCHBIX METOJIOB 00PabOTKH MPOYKTOB:

- B MacJIOCBIPOJENFHON OTpaciu — pa3paboTka KOMIUIEKCOB CHCTEM aBTOMATHU3alUU
o0opynoBaHUEM [UJIsl MPOU3BOJCTBA CIMBOYHOTO Macia OyTepOpOIHOTO Ha3HAYEHUS C
HCIIOJIb30BAaHUEM HOBBIX BHUOB CBIPbS M YIyUIIMTENEeW KadyecTBa; Macja KyJIWHApHOTO
Ha3zHaueHMs (U1 KOHAUTEPCKUX IIeNieil 1 KapKH), HA OCHOBE YaCTUYHOM 3aMEHBI MOJIOYHOTO
KHpa KOMIIO3UIMSIMH W3 PACTHTEIBHBIX W JKUBOTHBIX JKHUPOB, JKHBOTHOTO Macia
JUTUTENIFHOTO XPaHEHMs, COJEpPKAIIero KOHLEHTPAThl MOJOYHOTO KHpa U CYXOW IUIa3MBI,
CIIMBOYHOTO Maclla ¥ €ro aHaJoroB JHETUYECKOTO U JIeueOHO-IPOPHUIAKTHIECKOTO
HA3HAYCHUS; HATYPAJIBHBIX CHIPOB C MOBBINICHHOW MUIICBON U AUETUYECKON IEHHOCTHIO U
0€30MacHOCThI0 NPUMEHEHHS Ha OCHOBE pecypcocOeperaromeil TeXHOJOTHH; MHIIEBBIX
MPOAYKTOB, TMONy(haOpUKAaTOB, KOPMOBBIX M TEXHHYECKUX IPENapaToB M3 BTOPUYHOTO
MOJIOYHOT'O CBIPbS U €r0 KOMIIOHEHTOB;

- B XOJIOAMJIBHOM OTpaciu — pa3paboTKa CHUCTEM aBTOMAaTH3alMd 00OpYyIOBaHHUEM
TEXHOJIOTUYECKUX  JIMHUH W KOMIUIEKCOB ~ OOOpYIOBaHWS Ui  MPOU3BOJCTBA
OBICTPO3aMOPOKEHHBIX TOTOBBIX MSCHBIX OJIOA, H3IENMA M3 TecTa C HauyMHKaMH,
YIIAKOBAHHBIX B IMOJIMMEPHBIC MaTEpPHAIIbI, TO3BOJISIIOIIME HX 3aMOPaKUBATh, XPAaHUTh U
pa3orpeBarth; OBICTPO3aMOPOXKEHHBIX ~ MSCOPACTUTENBHBIX  HAOOpOB;  Je4eOHO-
NpOPHUIAKTUIECKUX M JTUETHYECKUX BHJIOB MOPOXXEHOTO U APYIMX B3OMBHBIX MPOAYKTOB C
NPUMEHEHHEM OHOJIOTHYECKH aKTUBHBIX BEIIECTB, HOBBIX CTA0MIM3aTOPOB H JIp.;
KOHCEPBUPOBAHHBIX MSCHBIX M MOJIOYHBIX TIPOIYKTOB (B TOM 4YHCIE TBOpOra) c
UCTIOJIh30BAHNEM OMOTEXHOIOTHYECKUX U (PHU3HMUECKUX METOIOB;

- KOPMOIIPUTOTOBJICHUSI U Pa3/iadll KOPMOB; JIOCHHS KOPOB M MEPBUYHON 0OpPaOOTKH
MOJIOKa; YOOpPKM U TPaHCIOPTUPOBKM HABO3a; BOAOCHAOXKEHHS M TIOCHUS IKUBOTHBIX;
pEeryIUpOBaHMsT MUKPOKJIMMATa W CO3/aHUS CHCTEM BEHTWISAIMH, MECTHOM 00OTrpeBe
MOJIOJHSIKA )KUBOTHBIX H JIP.;

- DJIEKTPOCHAOKEHUsI MoTpeduTenell, 00eCIeynBaIOIINX HOPMHPOBAHHOE KadeCTBO
ANEKTPUYECKOM OHHEPruu Yy TOTpeduTeneit, yBenumdeHne KodhduimenTa MOITHOCTH,
pa3paboTKe CXeM pesIeHON 3alUThl, TEXHUYECKUE CPEACTBA IS MJIABKU TOJIONEA, 3alUThI
CENIbCKUX DJIEKTPUYECKUX YCTAHOBOK OT aTMOC(EpHBIX MEPEHAINPSDKEHUI, aBTOMATHU3AIUH
CHCTEM YyYeTa OJJEKTPUYECKOH OHHEpPruu, YNpaBlCHHE, KOHTPOJIb M CHTHAJIM3ALUU Ha

QJICKTPHUYCCKHUX CTAHIUAX U IMOACTAHIUAX U AP.,
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- MO PEeKOHCTPYKIuU »sjekTpuueckux cereid 380/220B cenbCKOX034MCTBEHHOTO
HACEJICHHOTO MYHKTA;

- no AIEKTPOCHAOKEHUIO IIPOU3BOJICTBEHHOTO CEeKTopa, HaIpuMmep,
KUBOTHOBOJIYECKOT0O MJIM NTUIIEBOIYECKOTO KOMILIEKCOB;

- 10 MOJIEPHU3ALMH DJIEKTPOOOOPYIOBAaHUSA M CPEJICTB aBTOMATHUKU MOJCTAaHIUU
6...35/0,4 kB nnst aeKTpUUECKOro CHaOKEeHUsI HACEJIEHHOTO MOCeIKa U MPOU3BOJACTBEHHOTO
CeKTopa, pa3paboTke TpoeKkTa BbICOKOBOJbTHOM JuHuUKM (BJI) smektponepenaun
HanpspkeHueM 6...35 kB s aneKkTpocHaOXKeHHsl TPYyHMbl  CENbCKOXO3IMCTBEHHBIX
norpedureneii;

- o nepeocHanieHno NyHKToB ABP u cexumonupyrommx nyHkToB BJI 6...35kB,
HaIlpuMep, BAKYYMHBIMU BBIKJIFOYATEISIMUA 1 MUKPOIIPOLIECCOPHBIMU YCTPOMCTBAMH.

- MO CO3/JaHUI0 CUCTEM OXPAaHHOW CUTHAIM3alMK Ha TMOJCTAHIMSAX Pa3TUYHOTO
HampspDKeHUsT U pa3paboOTKe aBTOMATU3UPOBAHHBIX CHUCTEM cOOpa TEXHOJOTUYECKON
uH(pOpMAIIUU U TUCTIETYEPCKOTO YIPABICHUS pAHOHHBIX AJIEKTPUUECKUX CETEH;

- MO CO3JaHHUI0 CUCTEM TEJIEMEXaHUKM Ha MnoAcTaHuusax 35 kB, ¢ BHenpeHueM
NEPEOBbIX TEXHOJOIMI MOHUTOPUHTA O TEKYLIEM COCTOSIHMM 3JeMeHTOB BJI (mpoBooB,
onop, uzossanuu, BOJIC na BJI u 1.1.);

- no ocHamenuto BJI 6...35 kB nmarunkamu omnpeneneHuss MECT NOBPEKICHUS B
JVHUSIX;

- MO CO3JaHUIO0 BO3AYIIHBIX JIMHUKA S3JEKTpOTEpeadu, TPEOYIOIMNX MHUHUMAIbHBIC
AKCIUTyaTallMOHHBIE  3aTpaTbl Ui  pa3paOOTKA  KOMMAKTHBIX  BO3AYIIHBIX  JIMHUM,
3aHUMAIOIIUX MUHUMAJIbHBIC IUIOAAN HA MECTHOCTH;

- IO IpUMEHEHU0 YPHEKTUBHBIX cUCTeM 3amuThl BJI 0T BO3eiicTBUI TONOIEAHBIX U
BETPOBBIX HArpy30K, IPO30BbIX NMEPEHAIPSKEHUN, BUOPALIMH U IJISICKU MPOBOIOB (TPOCOB).

Brimyckaple  kBanM(pUKAIMOHHBIE Pa0OThI MOTYT BBITIOJHSITHCS IS PEaTbHO
CYILLIECTBYIOLINX XO3AUCTB.

OTBETCTBEHHOCTh 32 CBOEBPEMEHHOE BBIMIOJIHEHHE BBIITYCKHON KBalU(UKAIMOHHOU

paboThI ¥ MPENOCTABICHHBIN B HEM MaTepuall, HECET 00yUarOIIUNCS.

2.2 ConeprxaHue BBITYCKHON KBATH(PUKAIMOHHON pabOTHI (IUILTOMHOTO TIPOSKTA)

I[I/IHJ'IOMHHﬁ IMPOCKT, KaK IIpaBHIIO, COACPIKHUT TCKCTOBBLIC W IIpHU HCO6XOI[I/IMOCTI/I
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rpaduyeckue mMarepuaibl. TEeKCTOBbIE MaTepHasbl BBIMOJHSAIOTCS B BHJE IMOSCHUTEIBHOMN
3amucku. ['padudeckue Marepuanbl MOAPA3ACISIIOTCS Ha YEPTEXKH, CXEMBI, a TaKkkKe Tpaduku
U JUuarpamMMbl, KOTOpbI€ MOTYT OBITh B COCTaBE MOSICHUTEILHON 3alMCKHU, UM BHIHECCHBI B
rpauIecKoil 4acTy AWIUIOMHOTO TPOEKTa B BUAEC YEPTEKEH ¢ OCHOBHOW Haamuchio. Bce
CTPYKTYPHBI€ 3JE€MEHTHl JUIUIOMHOTO MPOEKTa JIOHKHBI O(QOPMIISITHCS B COOTBETCTBUU C
TpeOOBaHUSIMU JEHCTBYIOIIMX HOPMATUBHBIX IOKYMEHTOB.

B o6miem citydae TUTIIIOMHBINA TPOEKT JAOHKEH UMETh CIICTYIOITUE JIEMEHTHI:

— TUTYJIbHBIN JIUCT;

— 3aJlaHUE;

— KaJICHJIapHbIU ILJIAH;

- BEJIOMOCTh TEXHUYECKOTO MIPOEKTA;

— pedepar;

— COJICpIKAHUE;

— BBEJICHUE;

- OCHOBHA$ 4acCTh;

- BBIBOJIBI,

— CIIUCOK JINTEPATYPHI;

- IPUJIOKEHUS;

- rpaduuecKas 4acThb.

B 3aBrcHMOCTH OT KOHKPETHOTO 33/IaHUs WIH TPEOOBAHWUN PYKOBOJIUTENST TEKCTOBAS
4acTh MOXKET OBITh JIOIIOJIHECHA.

3aKkoHYCHHAs BBIMYCKHAs KBan(uKanuoHHas paboTa TOMMUCHIBACTCS aBTOPOM,
PYKOBOJMTENIEM, 3aBEAYIONIMM OTACICHHEM W 10 HEOOXOIUMOCTH KOHCYJIBTAaHTOM.
PykoBoauTeNnb cOCTaBIISIET OT3bIB (3aKitoueHue) o pabote numioMHrka. BKP nanpasnsercs

Ha PCICH3NPOBAHMC.

2.3 [lopsiiok MOATOTOBKU BBIITYCKHOM KBAIU(PUKALIMOHHOMN pabOThI

Brinycknas kBanudukanuoHHas paboTa, B 3aKOHYEHHOM BHUJE, NPENICTaBISAETCA
OoOyJ4YarOIMMCs PYKOBOJMTEN0, KaK MHHUMYM 3a JBe Heaenu ao e€ 3ammrhl. [Iporiecc
MNOJATOTOBKM K 3alIUTEe BBITYCKHOM KBaNM(PUKAMOHHON pabOThl BKJIOYAET B ce0s

CJIEIYIOLME ITAIBIL:
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- MPEACTABIIEHUE PACUETHO-NOSICHUTEIBHOW 3alMCKM M TpaUyecKod YacTH Ha
03HAaKOMJIEHUE PYKOBOJUTEIIIO;

- IPOXOXKACHHE NPOLIEAYPBI HOPMOKOHTPOJIS;

- IpeBapuUTEIbHAS 3alUTa;

- IIOJIyYEHUE OT3bIBA PYKOBOJUTEIS,

- IIOJIyYEHUE PELICH3UN;

- IOATrOTOBKA JTOKJIaa, OTBETOB HA 3aMEUYaHUs PELEH3EHTA,

- OIIpE/IeJICHUE AaThl U BPEMEHU 3aILUTHI.

Peuensuss n OT3bIB HE MOJAIUIMBAIOTCS, a BKJIAJABIBAIOTCSA B CIELUAIBHBII KOHBEPT,
NPUKJICCHHBII Ha  BHYTPEHHEM  CTOpOHE  OOJOKKHM  TOSCHUTENBHOM  3aIlMCKH.
IIpeaBapuTtenbHas 3aUTa IPOBOAUTCS B ONPEECIICHHBIE CPOKH,

[lenpt0o mpoBEACHUS MNPEI3AIIUTHI SBISETCS ONPEAEICHUE CTENEHW TOTOBHOCTU
oOyuarolerocsi K mnpouenype 3amurthl. [Ipeazamura mpoxXoauT Ha 3acelaHuu IIUKIOBOM
KOMHUCCHM B MPUCYTCTBUU OOYyYarOLUXCs, IPErnoaaBaTeie, pyKoBOJUTENIS U 3aBEAYIOLIErO
otraenenueM. Pa0oTa, monyuyuBIIas Ha MOpe3allUTe OTPHUIATENBHOE 3aKIIOUEHUE, He
JIOIYCKAETCS K 3amuTe nepen | ocymapCTBEHHOM arTecTalMOHHOW Komuccuen. llocie
MPOXOXKACHUS TPEA3AIIUTHI BBIMTYCKHON KBaIU(pUKAIMOHHONW PAaOOTHI, €€ O00CYyXAeHHUS U
0J100peHMs], PyKOBOJIUTENIb U 3aMECTUTEb JAUPEKTOpa MO Y4eOHOH paboTe MOANHUCHIBAIOT
TUTYJBHBIM JINCT M YKa3blBalOT JaTy TOTOBHOCTH pabOThl. PyKOBOIUTENb BBITYCKHOM
KBaJIM(DUKAIIMOHHOM pabOThI MUILIET KPATKUH OT3bIB, B KOTOPOM JIa€T OLICHKY, B MOJHOM JIU
00BEME B COOTBETCTBUM C BBIJAHHBIM 33JJaHUEM pACKpbhITa TEMa, a TaKXKe YKa3bIBAET
CHWIIbHbIE U cinalble CTOpoHbI paborel. [loamucannas oOywaromMmcs, U BCEMHU
OTBETCTBEHHBIMH JUIIaMH, paboTa HalpaBisieTCs Ha PELEH3MpPOBAaHHE BHYTPEHHEMY MWIIU
BHEILIHEMY PELICH3CHTY.

B peuen3un otMeuaercs akTyalqbHOCTh BhIOpaHHOU TeMbl fuig otpacieit AIIK, naercs
KpaTKasi XapaKTepUCTUKA COIEPKAHMSI PAaCUETHO-TIOSICHUTEIIBHOM 3allUCKH, OLICHUBACTCS
opopmiienne padbotel B cooTBercTBUU ¢ ['OCT m ECK]I, mocnenoBaTtenbHOCTh U CTHIIb
u3NoXKeHus1 Marepuana. OTMedaroTcsi JOCTOMHCTBA M OCHOBHBIE HEAOCTaTKU paboThI, a
TaK)Ke Jiejaercsd OOLIMIl BBIBOJ C OLEHKOM IO YeThIPEXOaJbHOM wHIKane («OTIMYHOY,

«XOPOLIO», «YAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHOY).
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[lonHOCTBIO MONNHCAHHAA W NEPEIUIETEHHAs PAaCUETHO-NOSICHUTENIbHAS 3alucKa C
rpadUYEeCKUMU JINCTAMU M BCEMH COITYTCTBYIOIIMMHU JOKYMEHTaMH, CIAETCs 3aBEAYIOLIEMY
OTJIEJICHUEM, 32 HEJIEIIO /10 3aIUThI BBITYCKHON KBaTH(pUKaMOHHON padoThl B ['OK.

Jlig 3amuTel 00ydYaromuiics TOTOBUT JAOKIAJA TMPOJIOJDKUTENLHOCThI0 He Oonee 10
MUHYT, TpapuyecKuii U MNpU HEOOXOAMMOCTH IEMOHCTPALIMOHHBIN MaTepuain. B cBoem
BBICTYIJIEHUM BBIMMYCKHUK JOKEH OOOCHOBAaTh AaKTyaJlbHOCTh BBIODAHHOM TEMbI ISt
MPOU3BOJCTBA M C MOMOIIBI0 TpaUYEcCKOro mMarepuaia, B COOTBETCTBHH C COJAEPKaHUEM
3aIUCKH, U3JI0)KUTh OCHOBHBIE PE3YJIbTAThl U BBIBOBI.

B conep:kanuu BBHICTYIUICHHS] HEOOXOAUMO YUYECTh CIEAYIOUINE MOMEHTHI.

Bo-miepBbIX, TEKCT BBICTYIUICHUS TOJDKEH OBITh MaKCUMAJIbHO MPUOIKEH K TEKCTY
U3JI0KEHHsST pabOThl, TO3TOMY OCHOBY JIOKJIaJa COCTABJISIIOT BBEJCHHE M 3aKIIOYEHHUE, a
TaKKe BBIBOJIbI B KOHIIE PA3AEJIOB U MOPA3IEIIOB.

Bo-BTOpBIX, BBICTYIUIEHHE 0053aHO COMPOBOXKAATHCS WILTIOCTPATUBHBIM MaTepUalioM,
KOTOpPBI  BKJIIOYAET CXEMbl OOBEKTOB, TIUIAHBI PACIOJIOKEHUS TEXHOJIOTHYECKOTO
000pyIOBaHUs, OCBETUTEILHOTO U CHUIIOBOTO 3JIEKTPOOOOpYAOBaHUs, TpapUK, TUArPAMMBL,
NPUHIMIHATIbHBIE JJIEKTPUUYECKHE CXEMbl, TaOMuubl U T.A. VImocTpaTUBHBIA Matepuan
JIOJDKEH OTpPakaThb OCHOBHBIE PE3YNbTAaThl BBIMYCKHOW KBaTU(DUKAITMOHHOW pPabOTHI IO
BbIOpaHHOM TeMe. MIumrocTpaTUBHBIN MaTepuan, CONMPOBOXKIAIOIIMNA JTOKIA, MOXKET OBbITh
BBIIIOJJHEH W B BHJE KOMIIBIOTEpHOW mpe3eHTanuu u3 6 -7 cnaipoB. IlpeseHrtanuio
HEO0OXOUMO HayaTh CO Cllaiifia, Ha KOTOPBIA BBIHOCUTHCS Ha3BaHHWE MHHHCTEPCTBA, BY3a,
TeMa BBITYCKHOM KBanmbukanmonHo padotel, ®.M.0O. obyuaromerocs, ®.N.0., yuyeHas
CTEIIEHb M YYEHOE 3BAHUE PYKOBOJMTEINA, a 3aKaHUMBATh clamaoMm «Jlokiman OKOHUYEH.
bnaronapro 3a BHuManue!». Kaxaplil nociie1yroniuil a1 CBepxy J0JIKEH UMETh KOPOTKUI
3arojIOBOK, a chpaBa BHU3Y Hymepauuto. [[ns Bcex uneHoB ['OK  pekomengyercs
pacriedararb JJEKTPOHHYIO NPE3CHTALMI0O U IPEACTaBUTh €€ B KAa4eCTBE pPa3laTOYHOIO

Marepuajia.

2.4 Tlponenypa 3a1uThl 1 KPUTEPUHU OLIEHKH BBITYCKHON KBAJIM(UKAIIMOHHOM PabOThI

3ammuTa BBIMTYCKHOW KBaNU(UKALMOHHOW pabOThl MPOUCXOJUT HA OTKPHITOM
3acefganuu ['oCcy1apCcTBEHHON JK3aMEHALMOHHOW KOMHUCCHM C Y4YaCTHEM IIpeAcenaress U

YJICHOB KOMHCCUU (HE MEHee JBYX TpETe €€ CHHCOYHOTO COCTaBa), YTBEPKIACHHBIX
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NPUKa30M [0 YHUBEPCUTETY. Bpemsi 3amuThl OOBSBISETCS 3apaHee B COOTBETCTBUU C
pacniucanueM paboThl ['ocymapcTBeHHON 3Kk3aMeHarmoHHon komuccuu (manuwe - 'OK). Ha
3alUTy paboT peKOMEHyeTCs MpUralmaTh pyKOBOAUTENEH, KOHCYIbTAHTOB, PELICH3EHTOB
Y BCEX 3aMHTEPECOBAHHBIX JIMII.

[Topsinok nmpoBeeHUS 3aIUTHI.

1. Cekperapp unu mnpeaceaatens [DK o3ByunBaeT ¢GaMuinip, HMs, OTYECTBO
0Oy4aroIerocs - aBTopa BBITYCKHOW KBAaTHU(PUKAMOHHON pabOThl, TEMY U YYEHYIO CTETICHbD,
3BaHUE U (aMUIIUS PYKOBOUTENS.

2. Jlasee cnoBO s JOKJIAJa IMPEJOCTABISETCS BBITYCKHHUKY. J[OKJIaqUMK MOMKET
MOJIb30BaThCA MATEpPUAIOM, MOATOTOBICHHBIM JJISI BHICTYIUIEHUS, HO JIy4ylllee BIEYATICHUE
POU3BOJUT HA YJIEHOB IOCYJapCTBEHHOM KOMHCCHUU CBOOOJIHOE U3JIOKEHHE MaTepuala C
UCIIOJIb30BaHUEM TEPUOAUYECKOTO oOOpamieHuss K HH(pOpMaluM, pAacIoNOKEHHON Ha
rpaguueckux JucTax. B [okiaze DUIUIOMHHMK JOJDKEH OTpasuth ueinu u 3agaun BKP,
MOKa3aThb METOJIbl MX PEIIeHUs, MOJyuYeHHbIe pe3ysibTaThl. HeoOX0aUMMO OCHOBHYIO YacTh
BBICTYIUICHUSI TIOCBATUTH HW3JIOKCHHUIO CYTH, HOBU3HE U 3(PPEKTHBHOCTH MpeaiaraeMbIX
pemenuii (7... 10 muH.). 3anpeniaeTcst 3a4UTHIBATh AOKJIA]] 110 3aTOTOBICHHOMY TEKCTY.

3. Bce wiieHbl TOCy1apCTBEHHONM KOMHCCHM C LIEJIbI0 ONPEIEICHUSI NTOTOBOM OLIEHKU
paboThl, 3a/1al0T BBITYCKHUKY BOMIPOCHI MO TEME€ M TEM CaMbIM BBISICHAIOT, HACKOJBKO
MOJrOTOBJIEH U OH 3pyaupoBad. [Tomumo ['ocygapcTBeHHON 3K3aMEHAIMOHHOW KOMUCCHH,
BOITPOCHI MOT'YT 33J]aBaTh BCE, KTO MIPUCYTCTBYIOT HA 3aIIMTE.

4. Tlocne oKOHYaHUs JOKJIaJa CEKpEeTapeM KOMHUCCHUU 3aYUTHIBAETCS OT3bIB
PYKOBOJMTENS U peLeH3Us. bakamaBp MOXKET COrjJacUThCS C 3aMEYaHUSIMU YKa3aHHBIMU B
HUX, @ MOXKET BBICKA3aTh CBOKO TOYKY 3PEHUS MO KAXKAOMY U3 UMEIOIIUXCA 3aMevyanuil. [Ipu
HEOOXONUMOCTH JJii Pa3bsCHEHUS W YTOYHEHUS OTIEIbHBIX MOMEHTOB, BO3MOKHO
IIPE/ICTABICHHUE CJIOBA PYKOBOJIUTENIO.

5. B xoH1Ee 3amMThl pabOThl 3aKIIOUUTEIBLHOE CIOBO MPEJAOCTABISAETCS BBITYCKHUKY
(ecyii BBIITYCKHUKA BCE YCTPAMBAET, TO OH BIIPAaBE OTKA3aThCs OT 3aKJIFOUUTEILHOTO CIIOBA).
[locne 3akimounrtensHOro cioBa mnpeacenarenb ['DK BBISCHAET y YIEHOB KOMHUCCHUH,
UMEIOTCS JI 3aMEUaHus 10 MPOLEAype 3alIUThl, U €CIIM HET, O0BSABISECT OKOHYAHUE 3aIlUThI
BBIITYCKHON KBaJU(UKALMOHHON PabOTHI.

6. Pe3ynbTaThl 3auThl OOBABISIIOTCA B KOHIlE 3aceaanus ['OK mocne 3amuTtel Becex

IPOEKTOB OJJHOTO paboyvero JHs.
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HTorosas oleHKa Mo pe3ysibTaTaM 3allUThl Kak10M paboThl BEIBOJUTHCS HA 3aKPHITOM
3acemanun ['DK, myTem OTKpHITOrO OOCYXIEHUS YpPOBHA IIOATOTOBKA U KadecTBa
BBINIOJIHEHHOM paboThl. Ha 3TOM 3acenanuu npuHUMaeTcs pelieHrue 00 olleHKe, MPUCBOSHUHU
KBaM(pUKAIKK (CTETICHN) U O BbIJa4e TUTIIIOMA.

Brinycknas kBanudukanuonHas padoTa OLleHUBAETCS:

a) PELICH3CHTOM;

0) rocygapcTBeHHOM SKk3aMeHannoHHo kKomuccuei (I'9K);

B) PYKOBOJUTENb AAET 3aKI0YeHUE 0 padbore quruiomHuka Haa BKP.

OT13bIB pykoBoauTeNs - 3akitoueHue no BKP conepxut:

a) KpaTKoe 3aKII0oueHrne 00 OCHOBHBIX OTIMYUSX U OCOOCHHOCTSIX;

0) olleHKY KBaJIM(PUKALUK U TBOPUECKOTO MOTEHIIMANA IUINIOMHUKA;

B) XapaKTEPUCTHUKY JEJIOBBIX KQU€CTB BBIITYCKHHUKA.

B peniensuu ouienuBaeTcs:

a) akTyanbHOCTh TeMbl BKP 1 cooTBeTCTBUE 3a/1aHMI0;

0) HOBM3HA ¥ OPUTUHATLHOCTH IPUHSITHIX PEIICHUN;

B) IPaKTUYECKas 3HAUMMOCTb U TEXHUKO-OKOHOMHYECKas 3((HEKTUBHOCTb.

Penensus 3aBepmaercst or3siBoM 0 BKP B memoM M OLEHKOM MpoOeKTa IO
NATUOAIIBHOM CUCTEME.

Onenku "0oTIMYHO" 3acCiTy’KUBaeT paboTa, BHITIOJHEHHAs] B COOTBETCTBUU C 3aJlaHUEM
Ha aKTyaJIbHYIO TEMY U COJIeprKaias TpaMOTHBIE U TIIyOOKO 000CHOBaHHBIE pereHus. Eciaun
couepkaHue pabOThl OTIMYAETCS HOBU3HOW M OPUTHMHAIBHOCTBIO, TO OHA MOXET
OLICHMBATHCA Ha "OTJIMYHO", TaXe MPU HATMYUH HETTPUHIMITUATIBHBIX OLINOOK.

Omnenku "xoporno" 3aciyXuBaeT padoTa, BHITIOJHEHHAS B COOTBETCTBUU C 3aJlaHUEM
Ha aKTyaJbHYI TEMYy, COJAep Kalias Hapsay C HOBBIMH HHXXEHEPHBIMH DEIICHUSIMH U
IPaMOTHBIMH pacueTaMH, HETPUHIUIHAAILHBIMU OIMMMOKAMHU WJIM HEJIOCTATOYHO TIIyOOKUM
000CHOBAaHUEM MPUHSATHIX PEIICHUI.

OneHky "yZ0BIETBOPUTEIBLHO" 3acCiIyKHMBaeT paboTa, cojepkalias HEI0CTaTOYHO
yoenutenbHOe OOOCHOBaHWE TPHUHATHIX PEMICHWH W CYIMIECTBEHHBbIC (HO HE CIHIIKOM
rpyOble) TEeXHUYECKHWe OIMOKH, CBUIACTEILCTBYIOIIME O TpoldjieMax B  3HAHUAX
00y4Jaromerocs-IuIIOMHAKA, HO HE CTaBSIIME TOJI COMHEHUE JOCTATOYHOCTh B I[EJIOM €TO
NOJITOTOBKH, KaK CIEIHaINCTa CPEAHEr0 3BEHA.

Ha 3amure xkaxapiii wied ['OK BbICTaBISET CPEHION OLICHKY, COCTOSIITYIO U3 OIEHOK
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3a JIOKJIaJ, PACYETHO-TIOSICHUTENBHOM 3alMCKU U YEPTEkKH, OLICHKH PEIeH3eHTa, OTBETHl Ha
BOIPOCHI, @ TAK)KE YUUTHIBACTCS CPEAHUIN OallyI 3a BeCh nepuoi o0ydeHus B pummae.

[logBeneHne uTora OCymECTBIISECTCS MOJCUYETOM a0COTIOTHOIO OOJIBIIMHCTBA TOJIOCOB
YJICHOB KOMHCCHH, YYaCTBYIOIIMX B 3acelaHuu (MpU paBHOM YHUCIE TOJOCOB TOJOC
npezacenaTens ABisercs pemaromnM). OUeHKH OOBSBIAIOTCS BBIITYCKHUKAM B TOT K€ JICHb
Hocje yTBEpXkAEHUs NpoTokosnoB mpencenatenem [DK. BrimyckHHKaMm, HMEIOUIMM B
3QUEeTHBIX KHIJKKAX HE MeHee 75 9% OIEHOK «OTIWYHO» (OCTaJbHBIE «XOPOIIO»),
3alIUTUBIINM  BBITYCKHYIO KBAJIM(UKAMOHHYIO pabOTy C OIEHKOH «OTIMYHOM,
MPOSIBUBILKM C€0sI B HAYYHOH M 00IIeCTBEHHOU paboTe, BHIAAIOTCS AUIIJIOMBI C OTJIMYHEM.

BoInycKHUKM, MOJMyYUBIIME MpPH  3allUTE HEYJOBIECTBOPUTEIBHYIO  OIICHKY,
OTYMCIISIOTCS W3 KOJUIEIKa M WM, BBIAAETCS aKaJeMHuYecKas CIpaBKa YCTaHOBJIEHHOTO
oOpasua. [loBTopHas 3amuTa AOMyCcKaeTcsl B TEUSHUE TATH JIET [OC/Ie OKOHYAHUS KOJUIEKa,
HO HE paHee 4eM 4epe3 TPU MECAIA CO IHS OTYHCIICHHUS.

B cnopHbIX ciyyasX yY4YUTHIBAe€TCS MHEHHME PYKOBOIMTENS U  3aBEAYIOIIErO

OTACJIICHUCM.

2.5 Opranuzamusi cOopa JaHHBIX ISl BBITOJHEHUS BBIMYCKHON KBaJU(pUKAIMOHHON

paboThI

[lepen oThe3moM Ha MPOU3BOACTBEHHYIO MPAKTHKY, ¢ OOYYAIOUTUMUCS BBITYCKHOTO
Kypca MpOBOIUTCS COOpaHHe, Ha KOTOPOM MOAPOOHO pacCKa3bIBaCTCA KaKWe HCXOIHBIC
MaTepHuaibl U JOKYMEHTHI HEOOXOAMMO cOOpaTh BO BpeMs MPOXOXKAeHUs mpakTuku. [locme
coOpaHusi HEOOXOIUMO BCTPETUTHCS CO CBOMM PYKOBOJUTEIEM, YTOUHUTH TEMY BBITTYCKHOMN
KBaTM(UKAIIMOHHON pabOThI, a TaKKe B KAaKOM 00beMe TpeOyeTcsi coOpaTh JaHHBIC, UTOOBI
WX XBATUJIO JIJISl HAIMUCAHMS BCEX Pa3JieloB MPOeKTa. B 00sS3aHHOCTH PyKOBOAUTEIS BXOIUT:
BbIJIada OOyYaroIMMCS 3aJaHusi Ha TMPAKTHKY, COCTABICHHE KaJCHIApPHOTO Tpaduka
MIOCIIEIOBATEIPHOTO BBHIMIOJTHEHUSI HAMEUYCHHBIX ITYHKTOB, KOHTPOJbh CBOEBPEMEHHOCTH
BBITIOJTHEHHSI OCHOBHBIX ATAallOB, PEKOMEHIANMS JUTEPATYPhl U HOPMATUBHBIX MaTEPHUAIIOB,
OKa3aHWE METOAMYECKON TIOMOIIIH.

B o6mem Buze mporiecc MOATOTOBKH M BBITIOJTHEHHS BBITYCKHON KBATM(DUKAITMOHHOM

pa6OTLI npeayCcMaTpmuBacT CICAYIOMKUE OCHOBHBIC OTaIlbI:
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1. BeiOop, ¢popmMynupoBKa M COIJIACOBaHHE C PYKOBOJUTEJIEM HANpPABICHUS U TEMbI
BBIMYCKHON KBaJM(UKALMOHHON PabOTHI.

2. OnpeneneHne OCHOBHOTO COAEPaHUS U CTPYKTYPbI; COCTABIEHUE U COIJIacCOBAHUE
C PYKOBOJUTENIEM IJIaHA.

3. Omnpenenenne u corjiacoBaHue (Mpu HEOOXOAUMOCTH) C KOHCYJIbTaHTaMU
COJIEpKaHUsl COOTBETCTBYIOIIMX Pa3/IE]0B IJIaHA BBITYCKHON KBaJIM(UKALIMOHHON PabOTHI.

4. Tlouck, mombop, HM3y4YEHHE U aHAIU3 JHUTEPATypbl MO TEMAaTHKE BBITYCKHOU
KBaTM(UKAIIMOHHON PabOTHI.

5. CocraBneHue 3aJaHusl Ha BBIIIOJHEHUE BBIMTYCKHON KBaTU(pUKALMOHHONW PalbOTHI;
coop, 00paboTKa, M3ydeHne u aHaIN3 (PAKTUYECKUX MATEPUAJIOB U JIAHHBIX IO TeME PadOThI
Ha 0a3e MPOU3BOJICTBEHHON MPAKTUKH.

6. [lonroroBka u HamMcaHue BBIMYCKHON KBaTU(UKALIMOHHON PabOTHI.

7. OKOHYATEIIbHOE  COIJACOBAHHWE CTPYKTYpPhl M  COJEP)KAaHUS  BBITYCKHOM
KBAJIM(PUKALIMOHHOW PabOThI C pyKOBOJIUTENIEM.

8.  IlpeacraBnenme  HammexamuM  00pa3oM  O(OPMIIEHHOW  BBITYCKHOM
KBAJIM(PUKALIMOHHON pabOThl PYKOBOAUTENIO Ha OT3bIB.

9. 3amepmiaronias peAakius W TPENCTABICHWE BBITYCKHOW KBaTu(UKAITMOHHON
paboThl, HOATOTOBKA K 3aIUTE.

10. 3amuTa BBITYCKHOM KBAIM(PUKAITMOHHOMN pabOTHI.

VYuutbiBasi cKaTble CPOKM HANHCAHMUS BBIMYCKHOM KBaNu(pUKALMOHHOW pabOThI,
JKEJIaTelNbHO 3a NEPUOJ MPAKTUKU IOATOTOBUTH B YEPHOBOM BapUaHTE IEPBYIO IJaBy

KBATH(UKAIIMOHHON PYKOIIHCH.

2.6 CTpyKTypa BBIMYCKHON KBaTU(DUKAIIMOHHONU PabOThI

Brinycknas kBann@uKalnuoHHAs pabdoTa COCTOMT U3 PaCYETHO-TOSCHUTEITHLHOU
3anucku (50 - 60 cTpaHuUI] TEKCTa KOMIBIOTEpHOro Habopa) u rpaduyeckor yactu (4-5
TucTOB BaTMaHa ¢opmara Al), comepxkaHuE KOTOPBHIX OOS3aHO PACKPHIBATH BHIOPAHHYIO
teMy. [losicHuTenbHas 3amucka B OOIIEM cllydae JIOJKHA OTpaXkaTh CIIEIYIOUIME OCHOBHbBIE
pasnensl W TMOAPA3Jeibl, BBIPAXXEHHBIC B IMPOIICHTHOM OTHOIIEHWH OT oOBeMa OOIIero
TEKCTa, HalpuMep, IS 3aucKku, coaepxkarieit 50 c. dopmara A4:

- TUTYJIbHBIN JUCT - 2%;
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- 33/1aHKME HA BBINOJIHEHUE BBITYCKHOW KBATH(UKALIMOHHON pabOThI - 2%;

- agHoTanwms - 2%;

- B€ZIOMOCTh paboThI - 2%;

- conepxanue - 4%;

- BBeJeHue - 4%:;

- OCHOBHOM pazzen - 56%.

- paznen «be3omacHOCTh KU3HEACSITENbHOCTH, OpaHa TPyJa, 3JEKTOpOe30MacHOCTb,
9KOJIOTHs» Ha 00BbekTe - 10%;

- pasmen «OKOHOMHUYECKOE OOOCHOBAaHHME NPUHHMAEMBIX pelIeHui» (mpu
HeoOxoaumocTH) - 10%;

- 3aKJII0YEHUE (BBIBOMIBI M MPEJIOKEHU ) - 2 %;

- CIIMCOK MCTOJIb30BaHHOU IUTEpaTyphl (HEe Oosiee 25 HauMeHOoBaHuUi) - 6%;

- MpuJiokKeHue (IMIpu HeOOXOIUMOCTH).

Brinycknas kBanudukanmonHas paboTa, KaK yKa3blBaJlOCh paHee, COCTOMT U3 JBYX
yacteil. B mepBoil wactu mpuBoguTcs uMHGOpManus oOLIero xapakTepa MO BBIOPAHHOMY
00BEKTY MPOEKTUPOBAHUS, @ BO BTOPOM — CHEIUATBHON YaCTH, MIPEACTABIISIIOTCS PACUYEThI 10
ANEeKTpU(UKALMYA, aBTOMATHU3AMU TEXHOJOTMYECKUX TMPOLIECCOB M YCTAHOBOK WU
00OCHOBBIBAIOTCS MPEUIOKEHUS IO AJIEKTPOCHAOKEHUIO MPOU3BOJCTBEHHBIX M OBITOBBIX
notpebuteneii. OCHOBHOM pa3liesl BBITYCKHOM KBAJIU(PUKAIIMOHHON pabOThI MOXKET
COJEpKaTh  CJENYIOIIME  MOJpa3ieibl, KOTOpble TpPU  HEOOXOIUMOCTH  MOTYT
KOPPEKTUPOBATHCS WM 3aMEHSThCA:

1. KpaTkas xapakrepucTuka 00beKTa 3IeKTpUuUKaIIH.

. XapakTepucTuka o0beKTa U aHAJTN3 TEXHOJIOTH TPOU3BOJICTBEHHBIX MPOIIECCOB.
. BbIOOp TEXHOMOTHYECKUX CXeM, pabourX MAIIUH U arperatos.

. TexHosorus Npou3BOJCTBEHHBIX MPOLIECCOB.

. BbIOOp 371€KTpONPUBOAOB JIJIsl HATPY30UHBIX MAIIIHH.

. Pacuer u BbIOOp yCTaHOBOK M 000PYIOBaHUS ISl CTAHIIMM yIIpaBIeHUSI.

. Pacuet cucrtemMnl BCHTHJIMILIMU M TCIIJIOBOT'O OajaHca B IIOMCIIICHUH.

o 3 O W Bk~ WD

. Bb16op 1 pacuer aeKTpOTEXHOJOTHYECKUX U HArPEeBaTENIbHbIX YCTAHOBOK.
9. IlpoexkTupoBaHWE  BIEKTPUYECKUX  CXEM  aBTOMATU3UPOBAHHOTO  WIH
aBTOMATUYECKOTO YNPAaBICHUS TEXHOJIOTHUECKUM MPOLECCOM (3JIEKTPOOOOPYAOBAHUEM ).

10. Pacuer ocBenieHust 1 001ydeHUst 00BEKTa JIEKTPUDUKAIIUHN.
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11. PacyeT BHyTPEHHUX CHIJIOBBIX CETEW HU3KOIO HAIIPSKEHUS.

12. BriOop u mpoBepKa CUIOBOTO IEKTPOOOOPYI0BAHUSI.

13. IIpoexTrpoBaHUE BHYTPEHHEN PACTIPEACIUTEILHON JICKTPOCUIIOBOM CETH.

14. BriOop KOHIEHCATOPHBIX OaTapeil I KOMIICHCAIIMU PEaKTUBHOW MOIHOCTH B
cersax 0,38 xB.

15. Onpenenenne KOHCTPYKTHBHBIX [TapaMETPOB BBICOKOBOJIBTHOM M HHU3KOBOJIBTHOU
JIMHHAN DJIEKTPOIIEPEIayn.

16. PacyeT TOKOB KOPOTKOTO 3aMbIKAHUS.

17. BeiOop u mpoBepKa 3alUTHON armaparypbl BBICOKOTO HaNpPsKEHUSI.

18. PacyeT ycTaBOK peneitHON 3allHThI.

19. BpiOop u mnpoBepka BBICOKOBOJBTHOM M HHM3KOBOJIFTHOM ammapaTypbl Ha
TpaHCcPOPMATOPHON MOCTAHIIHH.

20. CorylacoBaHue 3alMT U COCTaBICHUE KAPThI CEJIEKTUBHOCTH.

21. Beibop ycTpoiicTBa 3alIUThl OT EPEHANPSKESHUM.

22. PacueT KOHTypa 3a3eMJIEHUS TIOJICTaHLINH.

23. HanéxHocTb 371eKTpOoCHaOXeHUs, yuepOd OT NEpephIBOB 3JIEKTPOCHAOKEHUS U
OTKa30B 3JIEKTPOOOOPYAOBAHHUS.

24. OpraHuzanys ydera 3JIEKTPOIHEPTHMH M MEpONPHUATHS IO €€ pPALMOHAIBbHOMY
UCII0JIb30BAHUIO.

25. Texuuueckast 3KCILTyaTalus 3IeKTPOOOOpy T0BaHUSI.

26. MoHTaX U HaJlIa KU JIEKTPOOOOPYy10BaHUS.

27. IlnanupoBaHue HKCILTyaTalMOHHBIX pa0oT U coctasnenue rpapukoB TO u TP.

28. [IpoekTupOBaHKE HAPYKHBIX CHIIOBBIX H OCBETUTENBHBIX cerelt 0,38 kB.

29. Pacuer 3/1eKTpUUECKUX Harpy30K MoTpeOuTesiel Ha BBOJIE B 3[JaHUE.

30. IIpoextupoBanue TpanchopmatopHoit moactaniuu 6-10/0,4 B.

31. Pacyer TOKOB KOPOTKOI'O 3aMbIKaHMsI M IPOBEPKA CEJIEKTUBHOCTU CpabaThIBaHUS
3aIUTHOM anmnaparypsl.

32. Boibop ammapaTypbl KOMMYTAllUM, YOPaBIEHUS M 3aIIUTHI 3JIEKTPOYCTAaHOBOK
Hanpspkenuem 10 1000 B.

33. BriOOp TEXHUYECKUX CPEICTB aBTOMATHU3AIIHH.

34. IlpoekTrpoBaHKUE YCTAHOBOK /1JI1 KOMIIEHCAIIMY PEAKTUBHON MOIIHOCTH.
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35

. Ol'[pCI[CJICHI/IC BO3MOKHOCTH 3allyCKa AaCHHXPOHHOI'0 OJJIICKTPOABHUIATCIA C

KOPOTKO3aMKHYTOM OOMOTKOM pOTOpa OT HCTOYHHKA AJIEKTPOCHAOKEHHS] COM3MEPUMON

MOIIIHOCTH.

36
37

38.
39.
40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54

. DnexTpocHabkeHue 00bEKTa.

. PacueT NHEBHBIX U BEYEPHUX IEKTPUUECKUX HArPy30K.

Omnpenenenne KOOPAUHAT TPAHC(HOPMATOPHOM MOJCTAHLIMH.

Pacuer anekTpuueckux Harpy3ok B cersx 0,38 kB.

Komniencanus peaktuBHOM MontHoctu Ha TTI.

. Be1t6op cunoBoro tpanchopmaropa u KTIT 10/0,4 xB.

Pacuer anekTpuueckux Harpy3ok B ceTsix 10 kB.

Pacuer TOKOB KOPOTKOI'O 3aMbIKaHUS.

Br160p yCTpOHCTB 3aIMTHI OT KOPOTKOTO 3aMblkaHus Ha moactaniusax 10/0,4 kB.
Pacuer anexTpuueckux cerei ¢ pa3HbIMU KOHPUIypalUsIMU.

Bb160p KoM4ecTBa U MOIIHOCTH TPAaHC(HOPMATOPOB HA TOJACTAHIIMH.
Br16op HaumyyIiero BapuaHTa CXeMbl COETMHEHUH 3JEKTPHUUECKUX CETEH.
ITepBblii BapHaHT CXEMbI BHEIIHETO JIEKTPOCHAOKEHUSI.

Bropoii BapuaHT cXeMbl BHEIIHETO JIEKTPOCHAOKESHHS.

Pacuer skOHOMUYECKHX MMOKa3aTeIeH JINHUM.

Pacuet ycTaHOBHBIIMXCS pEKMMOB PaOOThI AJIEKTPUUECKUX CETEH.
Omnpenenenue napaMeTpoB ANEMEHTOB CXEMbI 3aMEILEHUS.

Pacuer npoBOJOB HAa OTEPIO HANIPSIKCHUS.

. Pa3paboTka cxem, aJrOpUTMOB, MPOTPaMM, CIOXKHBIX TEXHMUYECKUX YCTPOUCTB,

Pa3INYIHBbIX JAHHBIX U TCXHOJIOTUYCCKUX CUCTCM.

55
56
57

. Onpenenenre HaJEKHOCTU pabOThI CUCTEM aBTOMATH3AIUU.
. OxpaHa OKpy’Karomiei cpeapl U SKOJOTHYECKHUE ACTIEKTHI.

. OxpaHa TpyJia ¥ TeXHUKa O€30MaCHOCTH.

58. Iloxapnas 0e30macHOCTb W 3JEKTpOOE30MacHOCTh Mpu  paboTe Ha
AIEKTPOYCTAHOBKAX.
59. IlpaBuna ycTpoicTBa TEXHUYECKOM IKCILTyaTallui U TEXHUKA 0€3011aCHOCTH.

60

. TeXHUKO-PKOHOMHUUYECKHE pacuCThl U IIOKA3aTCJIN.
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B rpajuyeckyto 4Yactb BBITYCKHOM KBanu(UKAMOHHOW pPabOThl PEKOMEHIYETCS
BKJIFOYATh CJIETYIOLINE MaTEPHAIIbL:

- TeHIJlaH oOBbeKTa ¢ HaHeceHueM TpaHchopmaropHoit mojcraniuu 6-10/0,4 kB,
JUHUH 3ekTponepenaun HanpsbkenueM 0,38 kB 1 mpoBOI0OB OCBEIICHMS;

- TIaH OOBEKTa C PACHOJIOKEHHEM CUJIOBOTO O0OOpYAOBAaHMS, MPOKIAAKU CHIIOBBIX
CETEH U paCYECTHOM CXEMbI HATPY3KH;

- TUTaH O0BEKTa C PACHOJIOKEHUEM OCBETUTEIBHOTO 000PYI0BaHUS, TPOKIIAIKU CeTel
OCBEIICHUS U MPUHIUIHAILHON CXEMbl pacipeleTUTEIbHON CEeTH;

- TEXHOJOTUYECKHE JIMHWUU, CXEMbl: KOMOMHHMpOBaHHbIE, (YHKIMOHATIbHBIE,
CTPYKTYpHO — (YHKIUMOHANBHBIC, JJCKTPUUECKUE MNPUHIUIHAIBHBIE, COEIUHEHHH,
MNOJKJIIOYEHU, BHYTPHUIIEXOBbIE, CUJIOBBIC, PACHIPEEIUTENIbHBIE U OCBETUTEIbHBIE CETH,
QJIITOPUTMBI yIIPaBIEHUS, OJOK-CXEMBI U T. 1.;

- gucT ¢ wuHpoOpMalMed MO oOxpaHe Tpyda U AJIEKTPoOE30MacHOCTH (Mpu
HEOOXOJIUMOCTH);

- TUCT ¢ MHQpOPMAIMEH M0 SKOHOMUYECKOH 3PPEKTUBHOCTH MPUHATHIX pelIeHUH (pu

HEOOXOJIUMOCTH).

3 TPEBOBAHUS K O®OPMJIEHMIO PVYKOIIUCU  BBIITYCKHOU
KBAJIMOUKAITMIOHHON PABOTHI

3.1 TpeGoBaHuUs K TEXHUYECKOMY O(DOPMIIEHUIO PYKOIIHCH

TekcT pacueTHO-MOSICHUTENBHON 3amucku padoThl odopmisieTcss Mo TpeOOBaHUSIM
I'OCT 2.105-95 u I'OCT 7.32-2001. M3naraemserit Texkct (00bem 50-60 cTpaHuIl) I0IKeH
ObITh HaleyaTaH Ha KOMIIBIOTEPE Ha OJHOW CTOPOHE CTaHAAPTHOTO OeNnoro Jimcra Oymaru
1t obucHOM TexHUKU GopmaTa A4 (210%297 mMm), uepes noaropa uatepsaina (1,5). lpudt
o0b1uHbIN yepHbIit Times New Roman, kerenb (pa3mep) — 14 myHKTOB (TIT.); BBIpaBHUBaHHE
OCHOBHOTO TEKCTa — MO IIMPUHE, IEPEHOC CJIOB — aBTOMaTHYecKuil. Ecau HyXHO caenaTh
KaKHe-TO JOTIOJHEHUSI OT PYKH, TO BCE MUIIETCS TOJIBKO YepHBIMU depHUIamu. OreyaTk,
OMHUCKH U TpaQHUuecKue HETOUHOCTH, OOHAPYKEHHBIEC B MPOLIECCE BBHIMOIHEHUS TOKYMEHTA,
JOITYCKAETCSl UCTIPABIIATH MOAYUCTKON WM 3aKpalidBaHuEM Oelloil KpacKoil ¢ HaHECEHHEM

Ha TOM XK€ MCCTC HCIIPABJICHHOI'O TCKCTa PYKOIIMCHBIM CIT0OCO0OM. HOBpC}KI[CHI/IH JIUCTOB
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TEKCTOBBIX JJOKYMEHTOB, IOMApKH U CJE/bl HE MOJHOCTHIO YAAIEHHOTO MPEKHEr0 TEKCTa He
JOITYCKAIOTCS.

Pa3smepsnl noneit nucra: nesoro - 30 MM, npaBoro -10 MM, BepxHero u HuxkHero — 20
mMm. Dopmynel Habupatorcs B penakrope (opmyn Equation, Editor, ¢ cobmrogennem
pa3MepoB 1mpu@dTa B BUAE MYHKTOB: OObIYHBINA — 14 NT.; KpynHbIA uHAeke — 10 OT.; Meakui
UHJEKC — 8 IT.; KpynHbId cuMBOJI —20 1T.; MenKuid cumBoa - 14 rr. (1 nt. = 0,37 Mm).

Texct BKP cnenyer nevarars, coOm0ast CISAYIONINE PACCTOSIHUS OT PAMKH: JIEBOE —
HE MEHee 5 MM, IpaBoe —3-5 MM, BepxHee — HE MeHee 12 MM, HuxHee — He meHee 10 MM
(Puc. 3.1).

[Tpu BBIMONHEHUN BBITYCKHOW KBaTHU(PUKAMOHHON pabOThl HEOOXOIMMO COOIIOAATH
PaBHOMEPHYIO TUIOTHOCTh, KOHTPACTHOCTh M YETKOCTh M300paXKE€HUs, TUHUHU, OYKBBI, IIU(PHI
Y 3HAKU JOJHKHBI OBITh YETKUMH, OJUHAKOBO YEPHBIMH 110 BCEMY TEKCTY.

TexkcT MOSICHUTENbHOM 3amuCKU NpH HEOOXOAMMOCTH pa3leNsiioT Ha paslielibl U
nojapasnensl. Pazgensl  A0DKHBI MMETh  MOPSIAKOBBIE HOMEpa B Ipejesiax  Bcel
MOSICHUTEIFHOM 3alMCKH, 0003HaueHHbIE apaOCckumMu nudpamu 6€3 TOUKH U 3aMKCaHHBIC C
ab3aneBoro otcrymna. llompasnensl JOMKHBI HMMETh HYMEpPAIMIO B Mpeleiax KaxJoro
paznena. Homep moapasznena cCOCTOMT M3 HOMEPOB pas3fena U MOAPA3Aeia, pa3ieleHHbIX
TouKOi. B KOHIIE HOMEepa Mo/pa3aena Touka He CTaBUTCS.

BenoMocTh  BBIMYCKHOW  KBaJM(PHUKAMOHHON pabOThl CJleAyeT BBINOJIHATh C
oOpaMJIsoIel PaMKOH, C OTCTYIIOM OT JIGBOTO Kpasl Ha 25 MM, a OT OCTAJIbHBIX Ha 5 MM C
UCIOJIb30BAaHUE OCHOBHOM HAANMUCH BHU3Y CTpaHUIlbL. [loyig HaA nrucTax HEOOXOIUMBI: JIEBOE
JUISl BBIMIOJIHEHMSI TBEPJIOTO MEpEIieTa, MpaBoe ISl MPaBUIHLHOTO MEPEHOCa CIOB U CTPOK.
Bepxuue v HIKHHE TOJIS MPEJHA3HAYEHBI JJIsi HyMEpalud CTPAHUIl apaOCKuMH Iudpamu.
Kaxnas ctpanuna gomkHa coaepkath npuosimsutenbHo 1800 3nakoB (30 cTpok, mo 60
3HAKOB B CTPOKE, CUMTAsl KKl 3HAK MPEMUHAHUS M MPoOes MEXIy CIOBAMH TakKe 3a
nevyaTHbld  3HAK). PyKomuch CTPYKTypHpYeTCSi B COOTBETCTBHM C  COJIEpKaHUEM
KBTU(PUKALUOHHOMN pabOThI, OT TUTYJILHOTO JIUCTA A0 MPUIOKEHUS.

TekcT BBIMTYCKHOM KBaJU(UKALIMOHHOW pPAaOOTHl JODKEH OBbITh JAKOHUYHBIM,
JIOTUYECKU BBICTPOCHHBIM M HE JIOMYCKAIOIIUM MPOCTOrO MEPENHUChIBAHUS YYEOHUKOB U
y4aeOHbIX TIocoOmi. Bce cTpaHmipl HymMepyroTcs, HaduMHash C TUTYJIBHOTO JHCTa (HA

TUTYJIBbHOM JIMCTC HOMCP CTPAHUIIBI HC CTaBI/ITC}I).
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20 M 1 XAPAKTEPHCTHKA OBBEKTA M AHAIM3 TEXHOJIOTHIA

T | .
[MPOM3IBOCTBEHHBIX ITPOITECCOB
Abzay 151 T fomcmn | onpong, GI8 FYKORNUCHE2e mencmd Su)
«—>1.1 ApamH: EKTPHHKANH H APTOMATHIAUHH TeXHOIOTHISCKHK
IIpOIECCOR
fomcngn 1 cmpora, 618 DReRLNCHOZ0 Mexcna Saoa)

Tlocme OPOBCICHHE  JCTATBHOIC  aHATHIA & JTHHHH 2 [IpOHIBOOCTEA
EDMﬁHI\DpMﬂ_ H EBBRIIOIHCHHOTO EBIEO’PE TERHOWIOTHISCHKOT O D‘SGF'_',-’,I[DBB.HI[H.
HABIIACTCH HEDEFKG,IE’.\EBI MIOMTHOCTEEY [MPOAHATHIHPOBATE TEXHOTOTHISCKHE
mpolece, KOTOPEIH OpHBETEH Ha pHCYHEEE 1.1
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Prcyrok 1.1 - JIHHEA D0 OpoHIBOACTEY IPYOELXX KOPMOE
fomergm 1 cmpor, AT8 PYVRRNCHOS0 THENGHA S
TlacmopTHEE JaEH TeXHOMOTHIECKOTD OOOPYIOBAHHY NpPHBEICHHEIE B
Tabmeme 1.1

fomcngm 1 cmpowa, 618 mwemichazo mexcima Sl

Tabmma 1.1 - IlaciopTHEIe JaHHEE TEXHOIOTHEECKOT0 000Dy I0BAHHA
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Ao AAFARTLANL THRA DOBERTA W [ 4] 1 &
Pyatod | meaoad AT TEXHATHT

7 svet Wi mravasoa e mrouereos | [JAK 47—
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IMpongomsenne TabmHme: 1.1

VCTAHOBTEHHAT
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VCTPOHCTEO

Pucynok 3.1 - Ilpumep odopmiieHus: TeKcTa MOSICHUTETLHON 3alMCKU U TTOCTPOCHUE

TEKCTOBOM YacTH
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[Mudpy, obo3Hayarouly0 MOPSAIKOBBIA HOMEP CTpPAHUIIBI, CTABSAT B MPaBOM YTy
HIDKHETO MoJist cTpaHuilbl. Ha nuctax ¢ anbO00OMHON opueHTaIMe TeKcTa MECTOIOIOKEHHE
HOMepa He MeHs0T. CTpaHUIIbl TEKCTOBOT'O JIOKYMEHTa HYMEPYIOT apaOcKkumu Iudpamu,
co0Ioasi CKBO3HYIO HYMEpAIMI0 MO BCEMY TEKCTY JOKYMEHTa Ui BCEX CTPYKTYpPHBIX
aneMeHTOB. CTpaHUIIbl C pUCYHKAMH U TaOJIUI[aMU, PACIIOJIOKEHHBIE HA OTACJIbHBIX JUCTaX,
HEO0OXO0JMMO BKJIIOUaTh B OOIIyI0 HyMmeparuio. Eciu pucyHok (Tabiuiia) pacrosoXeH Ha

mucte ¢popmara A3, ero CienyeT YIUThIBaTh KaK OJHY CTPAHUILY.

3.2 OdopmiteHrE 3ar0JI0BKOB Pa3CiiOB

Kaxxnplil pa3gen nuiiercs ¢ HOBOM cTpaHullbl. Bee paszzaensl, mojpasienbl U MyHKThI
MMEIOT HyMepalHio, KOTOpas pacroyiaraloTcs B Hayajie 3arojioBka. Paszjensl HyMepyroTcs
apabckumu 1udpamMu B mopsiike clieqoBaHus. Hymepanus moapa3nenoB BBIIOTHIETCS B
npenenax Kaxzaoro paszaena. Homepa moapasnenoB cocTosT u3 ABYX HUPp, pa3aenéHHBIX
toukoil. [lepBas nudpa, o3HawaeT HOMEpP paszerna, a BTOpas COOTBETCTBYET MOPSIAKOBOMY
HOMepy mojapa3fena. Hymepanuss MyHKTOB JOJKHA COCTOSITh M3 HOMEpa pasjerna,
mojipasziesia v MyHKTa, pa3aelieHHbIX Toukol. [locie mocneaneit mudpsl HOMepa moapasaena
WIM TyHKTa TOYKA HE CTaBUThCA. Pasnensl W moapasfenbl JODKHBIL UMETh KpaTKue,
COOTBETCTBYIOIIHNE COJAEPKAHUIO 3aTr0JIOBKH.

Ecnm 3aroioBok cocTouT w3 ABYX W Oojee MPEIIoKEHUNW WX Pa3IeisiOT TOYKOM.
Ha3Banus pasnenoB muuIyTcs MPOMUCHBIMU OyKBaMM 3allMCaHHbIE ¢ a03alleBOro OTcTyma
CTPAHMWIIBI, a 3ar0JIOBKH IYHKTOB U TMOPA3ACIOB OPOPMIISIOTCS CTPOYHBIMU OykBammu. He
JOTMYCKAIOTCSl IEPEHOCHI B CJIOBAX, a TAKXKE OTPHIB MPEJJIOra WIK COI03a OT OTHOCAILETOCS K
Hemy ciioBa. [lepes 3arooBKOM mojpaszienia, eciad OH MOMEIIEH HE B Hayaje CTPAHMIIbI, U
MOCJIE HEeTO JIOJDKHO OBITh HE MeHee TPEX CTPOK TeKcTa. Eciiu TEeKCT He MOoMemiaeTcsi, TO
3aroJIOBOK PEKOMEH]IyeTCsl IEPEHECTH Ha JIPYTyI0 CTpaHuIly. MakcuMmanbHas JJIMHA TeKCTa B
CTpPOKE 3arojloBKa paszjena J0JbKHAa ObIThb MeHblle Ha 10 MM, 4eM B OCHOBHOM TEKCTE.
Bropas u mocnemyromme CTpOKH 3arojioBKa pasjiena HauWHAKTCA ¢ ab3alHOTO OTCTYTIA.
[pudt 3arojgoBKOB pa3leiaoB W MOAPA3ACIOB OOBIYHOTO HayepTaHus, pasmep 14 mr.
COOTBETCTBEHHO. Bce 3aronoBku yka3bIBalOTCS B €AMHCTBEHHOM uyucie. He gomyckaercs
BbIJICJICHUE Pa3JIEJIOB M MOJIpa3esioB KUPHbIM IpudToM. He gomyckaercs: ucnosib30BaHUs

KYPCHUBHOTI'O mpmbTa. He AOITYCKACTCsA HCIIOJIb30BAHUC ITOJYCPKHBAHHA B 3aroJIOBKaX. He
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JOIyCKAeTCsl TAaKXKe MHCIIONb30BAHME JBYX WM 0OO0jee TUIIOB BBIJEIEHHUS B 3arojoBKax
(Hampumep, KypCcUB U KUPHBIA MIPUQPT, KYpCUB U APYTroil LIBET, OTIMYHBII OT OCHOBHOTO
TEKCTa).

PexomenayeMoe mpaBuiIO HalKMCAHMS 3ar0JIOBKA OTHOCUTCS M K JPYTMM OCHOBHBIM
CTPYKTYpPHBIM 4YacTSM BBIIMYCKHOM KBaJIM(QPUKAUOHHON paOOThl: aHHOTAlMH, BBEJIEHUIO,
3aKJIH0YEHUIO, CITMCKY UCITOJIb3yEMOU JINTEPATYPhl, IPUIOKEHUSAM U T.II.

He nomyckaercs noguepkruBaHue 3arojJoBKOB M IEPEHOC CJIOB B 3arojoBKe. Bo3MoxHO
HOJIy’)KUPHOE HauepTaHHE TEKCTa 3arojloBka. B kaxaoMm ab3aie ppaza HauMHAETCS ¢ KpaCHOM
CTPOKH € OTCTYNOM — 12,5— 15mm. CokpallieHre ciioB B TEKCTE HE JOMYCKAETCs, KpOME TeX,
kotopbeie ycraHoBiieHsl ['OCT 2.316 u 7.12 u TOCT P 21.1101. O6o3naueHne equHUIL

dbuznyueckux BennduH aarotcs B coorBeTcTBuM ¢ ['OCT 8.417 u CH 528.

3.3 IIpaBuia opopmienust hopmyi

dopMmyIibl IO TEKCTY HyMEPYIOTCS JIMOO CKBO3HBIMH apaOCKUMU IU(PpaMu, HaIpUMep:
(1), tu6o B mpenenax paszaena, Hampumep: (1.17). B mpenmenax pasnmena meppas nudpa
COOTBETCTBYET HOMEpY paszfiena, a BTOpas MOPSAKOBOMY HOMEpY ypaBHEHUS. Dopmyibl
pacrnoJyiararoTcsl Ha OTHENbHBIX CTpokax mo ueHtpy. llocime 3amucu ¢Gopmynbl CTaBsT
3amsaTyr0. [lepByro CTpOYKy OSKCIUIMKAallMM HA4YMHAIOT CO CJIOBAa «rje» 0e3 ab3alHoro
OTCTyMa, JBOETOYME IOCJIE ClIoBa «rae» He craBAT. HemocpeactBeHHO mop (opmynoi
NPUBOAUTCS pacIM(pOBKAa CUMBOJIOB M YHUCIOBBIX KO3 ULIMEHTOB. [losicHeHusT Kaxka0ro
CHUMBOJIa THIIYT C HOBOW CTPOKH, CUMBOJ OTAEISAIOT OT €ro pacHiM(ppOBKH 3HAKOM THPE.
Enuauily BemWYMHBI OTHENSIOT OT TEKCTa 3amsaTo. [Ipm HEOOXOOUMOCTH YKa3bIBAIOT
YUCJICHHOE 3HAY€HWE M TMPUBOIAT CChUIKY Ha MCTOYHMK. [locne pacmmdpoBku KaxkIoro
CHUMBOJIA CTaBAT TOUYKY C 3amaToil. Bo3MoxHO, 4acTh CUMBOJIOB paciin(poBBIBATH MO TEKCTY
paboThl. UKCIIOBbIE TaHHBIE MOJCTABISIOTCS B MOPSIAKE 3aMMCU CUMBOJIOB. OKOHYATEIbHBIN
pe3ynbTaT 3alUChIBACTCS C YKa3aHUEM pa3MepHOCTU. [l MHKEHEPHO-TEXHUUYECKHX
pabOTHUKOB B MPOIIECCE PACYETOB JOCTATOYHO YKa3aTh YHCIOBOW pE3yJabTaT C ABYMS
nudpamMu mocne 3ansaTod, Hampumep, «... = 3,75 H-m». ®@opmynbl B NPUIOKEHHUIX
HYMEpYyIOTCsl apaOCkuMu IudppamMu ¢ AoOaBiICHHEM Mepen Kaxaod 1udppoi OyKBEHHOTO

0003HaYeHUs NMpUIIoKeHUs, Harpumep (A.1).
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B xauectBe npuMepa 3alrCu MaTEMATHUYCCKOI'0 BBIPAKCHHUSA B IICPBOM Pa3JCii€ U
IMOPAAKOBBIM HOMCPOM CEMHAAIAThb, IIPUBOJUTCA YPABHCHUC MJId pPacdCTa MOIIHOCTHU
ACMHXPOHHOT'O J3JICKTPOABHUIATCIIsA, BXOAAIICTO B COCTAaB IIPHBOAA BCHTHHHHHOHHOﬁ

YCTaHOBKH

'QH -H
P, =k ,
“ 771000 -, o, s (3.17)

rae k; - ko3 uImMeHT 3amaca Mo MOIIHOCTH;
O, — IPOU3BOAUTENLHOCTH BEHTUIIATOPA, M>/C;
H — pacuetHoe naBnenue (Hamop), [1a;
ne — KIIJ1 BeHTHISATOPA;
n, — KIIJI Mmexanndeckou nepeaaymu.

UucinoBol pacueT ¢ HCMOIb30BaHUEM (POPMYINI BBITIOJHSIETCS 10 CIEIYIONIEMY
anroputMy. BHawane B o0miemM BHJie 3alMCHIBA€TCA YpPaBHEHHE, M PacHIM(PPOBBIBAIOTCS
BXOJISIIIIAE€ B HETO CHUMBOJBI U YUCIIOBBIE KOA(DPHUIIMEHTHI. 3aTeM, TOJCTABISIOTCS B BUJE
mudp pacyeTHble JaHHblE, M TMOCIE 3HAKa pPAaBEHCTBO MPUBOAUTCS OKOHYATEIbHbIN
upoBoil pe3ynbTaT C yKa3aHUEM EAUHUIBI W3MEPEeHHs pacyeTHOW BenuuuHbl. [lpu
BBITIOJITHEHUH PACcY€TOB (OPMYJTY C UYHUCIOBBIMH JAHHBIMHU THINYT C HOBOW CTPOKH U HE
HYMepyIoT. Pe3ynbTaThl MpOMEXYTOYHBIX BEIYMCICHUN HE TPUBOISIT.

@opmyiibl, CAEAYIONIME OJHA 32 JIPYTOM M HEpa3AeIC€HHbIE TEKCTOM, OTACINSIIOT APYT
or napyra 3ansatoil. CcbUIKM B TEKCTE€ HAa MOPSAAKOBbIE HOMepa (opMys JaloT B CKOOKax,
HarpuMmep, «.... hopmyina (1.17) Mo3BoJSIET pacCUUTATb. ...

Beime w Hmke QopMynbl HEOOXOAMMO OCTaBJIATh IO OJHOMY TOJYTOPHOMY
uHTepBany. llepeHoc anuMHHBIX (OpMyN OOMYyCKaeTcss Ha 3HaKax OMepaluii, KOTOpble
MOBTOPSIFOTCS. B KOHIIE MPEABIAYLIIEW W B Hayaje mnocieayruen crpok. Ecimu ypaBHeHue
MEPEHOCHUTHCS HA 3HAKE YMHOXEHUS, TO BMECTO TOUKU NMPUMEHSIOT «X». Ha 3Hake nmeneHus
pa3pbIBaTh U NEPEHOCUTH (GOpMYJIbl Helb3s. Ecnu popMyna He ymeniaeTcsi B OJHOU CTPOKE,
TO €€ YaCTUYHO MEPEHOCHT Ha APYTYIO CTPOKY.

B marematnueckux opmysiax MHIEKCH U MOKA3aTENH JOKHBI ObITh OJIMHAKOBBIMU

10 pasMepy u 00s13aHbBI HaXOAUTHCA Ha OHHOﬁ JIMHUHU T10 OTHOIICHUIO K OCHOBHOM CTpPOKE.
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WNHpekcebl, OTHOCSAIIMECS K MAaTEMAaTUYECKUM 3HaKaM ¢ IpeiesiaMu, U 3HaKU HaJl OyKBaMu U
nudpaMu caeayeT 3amuchiBaTh TOYHO MO WX HAJ STUMH 3HAKAMH.

CKOOKM JTOJKHBI TIOJTHOCTBHIO OXBAThIBATH MO BBHICOTE 3aKIIOUYEHHBIE B HUX (OPMYIIBIL.
OTkphIBaIOIIME U 3aKPHIBAIOIINE CKOOKH OJTHOTO BUJA 00s3aHBI OBITH OJTMHAKOBOW BBICOTHI.
B cnyuae nmpuMeHeHHUS OJMHAKOBBIX MO HAYEPTAHUIO CKOOOK BHEUIHUE CKOOKHU JIOJKHBI
ObITH OOJIBIIIETO pa3Mepa, YeM BHYTPEHHHE. 3HAK KOPHSA JIOJDKEH OBITh TAKOW BEJIMYUHBI,
9TOOBI OH OXBAaThIBAJ] BCE D3JEMEHTHI IMOJKOPEHHOTO BBIpaXEHHS. MHOTroTO4YHe BHYTPHU
dbopMybl MpUMEHSIETCS B BHUAE TPEX TOUYEK HA HIDKHEW JIMHUU CTPOKHU. 3amnsThie (MpU
MEPEUYUCIICHUN BEIUYMH), a TAKKE 3HAKU CII0)KEHHUS, BBIUMTAHUS U PABEHCTBA CTaBATCS

nepea MHOIroTOYMEM M ITIOCJIC HCTO.

3.4 PexomeHanuu no oOPMIICHUIO CCHIIOK

B BbInmyckHOM KBaNM(UKAIMOHHON pabOTe MOXKHO MCIIOJIb30BaTh pa3iuvHble (POPMBI
3aMMCTBOBaHUSI C OO0S3aTENBbHOM CCHUIKOM Ha JIMTEPATypHbId HMCTOYHHK. CChUIKA
o(OpMIISIIOTCST KaK MPOHYMEPOBAHHBIM CIUCOK JHUTEPATypbl, MOMEIIEHHBIN MOCIe TEeKCTa
ab3alla WiIM HECKOJNbKHX (pa3 MUCbMEHHOW peun. llpu uCHONB30BaHUMU B BBIMYCKHOMN
KBATM(PUKALUOHHON paboTe MpsAMBIX LUTAT U JPYTMX TEKCTOBBIX (OPM 3aMMCTBOBAHUS,
HanpuMep, MHEHUH, YMO3aKJIIOYEHUM, pacCy>KIeHUM, BBIBOJOB, MaTEpPHUAIOB HAYYHBIX
UCCIEOBAaHUM ¥ T.J. B3ATBIX U3 pa3IUYHBIX KHUT U CTaTedl  00sA3aTenabHbI
oubnuorpaduueckre CChUIKA Ha 3TH paOoThl. CCBUIKA JAIOTCS TMOCIE BOCHPOU3BEACHUS
UTAaThl WM OCHOBHOTO COJEP>KaHUsl 3aMMCTBOBAHHUS B KBAJIPaTHBIX CKOOKAaX C yKa3aHHEM
HOMEpA TO3UIMN WCTOYHHMKA 3aMMCTBOBAaHUS B OMOIMOrpauueckoM CIUCKE, a B CiIydae
OpsIMOM LIUTAThl - U HOMEpa CTPAHULIbI, HA KOTOPOUl OHa mpuBeneHa (Hampumep, [19] unu
[21, c. 37]). B ciiyyae HECKONBKUX MCTOUYHUKOB 3aMMCTBOBAHUSI, WM PA3MEIICHUSI LIUTATHI
Ha HECKOJBKHMX CTpPaHUIAX HCTOYHUKA, 3TO TAKXKE [OJDKHO OBITh OTPAXKEHO B CCHUIKAX
(mammpumep, [15; 25] wnu [27, c. 89-87]). Ccbuiku B BBIMYCKHON KBAIM(UKAITMOHHON paboTe
PEKOMEHIYETCsSl BBINOJHATh MO Mepe HCHoiab30BaHUSA. CChUIKM Ha y4eOHUKHU, ydeOHbIe
nocoOusi, Hay4yHble H3JaHUS M CTAaTbHU, OMYOJIMKOBAHHBIE HA WHOCTPAHHBIX S3bIKAX,

IMPUBOIAATCA HaA A3BIKC OpUTMHAJIA.
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3.5 IIpaBuiia opopmiieHHs MILTFOCTpaIuii

[Io TekcTy BBIMYCKHOW KBaNU(UKAMOHHOW paldoThl miisi Oosee JeTalbHOIO
Pa3bsACHEHUSI OTHACJIBHBIX MOMEHTOB PEKOMEHIYETCS BCTABIATh HIUTFOCTPALIMOHHBIN
Marepuan B BHUJE: DJEKTPUUYECKUX CXEM, YEPTEKeW, pUCYHKOB, OJIOK-cxeM, (ororpaduii,
auarpaMm, rpauKoB, OCHMIIIIOTPaMM U T.I1.

[Ipu ccpuTkax Ha WILUTFOCTPAIMH B TEKCTE PaOOTHI CIIEYET YKa3bIBaTh UX 0003HAYCHUE.
Hanpumep: «...B COOTBETCTBUM C PHUCYHKOM 2» — TpPU CKBO3HOM HyMEpaluu; «...B
COOTBETCTBHUM C PUCYHKOM 1.2)» — Mpu HyMepaluu B Mpeaeaax pasjiena; «...B COOTBETCTBUH
C PUCYHKOM A.3» — JIJIsl WJUTIOCTPAllUid, KOTOPBIE pACHOJIOAKEHBI B TpUiIokeHuu. [loa kaxaoit
WJUTIOCTpAlIMe JoJKHA OBITh MOJAPUCYHOYHAs HAJIUCh C yKa3aHMEM HoMepa paszjena u
MOPSAKOBOr0 HOMepa, Hanpumep, «PucyHok 3.1- HacocHass aBTOMaTtu3upoBaHHAsI CTAHIIMS

151 hepMepCKoit ycaaibObD».
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Pucynok 3.1 - HacocHas aBToMaTHU3MpOBaHHAs CTaHLUA A pepMepCcKoil ycaapOsl: 1
- HacocHas craHuus «['pandmnoy»; 2 - ceryarbii ¢unbTp; 3 - oOpaTHbI KinamaH; 4 -
TpyOONpoOBOJ; 5 - 3alIMTHO-YTEIUIEHHAs KpbIlIKa; 6 - BOJONPOBOJAHBIA KpaH; 7 - IIMUT
ANICKTPONUTAHMS; & — 3alopHbIi BEHTWIb, 9 - MeMmOpaHHBIM HamopHbIM Oak; 10 -
camoBcachiBaol il Hacoc; 11 — BomoHarpeBaTenbHbIl Oak; 12 - pacHIMpUTETbHBIN

MeMOpaHHbBIN 0aK
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Bce wntroctpanmu 10KHBI ObITH TIEpEBEACHBI B AJIEKTPOHHBINA BHJl M BCTaBJICHBI B
TEKCT CO CCBUIKOW Tmociie omucanus. Kaxmas WUTIOCTpaius JO0JDKHA COOTBETCTBOBATH
u3naraeMomMy Tekcty. Mimoctpamuu moryT ObITh udepHO-Oenble wiM 1BeTHble. Ha Bce
WIUTIOCTPAIlMKA JTOJDKHBI OBITh JaHBl CCBUIKM B TEKCTE€ JOKyMeHTa. KpymHbIe PHCYHKH
JOMYyCKaeTCsl pa3MeIlaTh Ha OTACIbHON CTpaHMILe, U, TPU HEOOXOAMMOCTH, BIOJb JJIMHHOM
CTOpOoHBI JucTa. KoiuuecTBO wWumOCTpanuii B TEKCTOBOM JOKYMEHTE ONpEeNsieTcs ee
cojepkanreM. Henb3st BKIIIOYATh B TEKCT JOKYMEHTA MIUTIOCTPAILIMHU, HE COOTBETCTBYIOIIUE
M3j1araeMoil TeMe, He CBS3aHHbIE C TEKCTOM, AYOJIUpYIOIIME OJHA JAPYTyI0 U BKIIOYaeMble
TOJIBKO C LENBI0 KYKPAIICHUS, «OKHUBICHHUS» U «paclIMpeHus Kpyro3opa». He nomyckaercs
NPUMEHEHHE PHCYHKOB, CXEM, YEpTeXel U MPOYUX MATEPUAIIOB, BBHIPE3aHHBIX W3 KHWT,
’KYpPHaJOB, OTYETOB M T. A. MiumocTpanuu MOTYT OBITh PACHOJIOXKEHBI KaK MO TEKCTY
JIOKYMEHTa, TaK U B KOHIIE €T0.

[Ipu pa3memnieHny WITIOCTPAIMK [0 TEKCTy, €€ CIeayeT pacroyiaratb B JOKYMEHTE
HETIOCPEACTBEHHO IOCIIE TEKCTa, B KOTOPOM OHA YIIOMUHAETCS BIIEPBBIE, MU HA CIIETYIOLICH
crpanune. Ha murmoctpanum ¢ n300paKeHHEM COCTABHBIX YacTeH JOJDKHBI OBITH YKa3aHBI
HOMEepa TIO3MLMH BCEX OCHOBHBIX djeMeHToB. Homepa ¢uryp pacnonaraior B
BO3PACTAIOIIEM IOPSAAKE, 3a MWCKIIOYEHUEM TOBTOPSIOIIMXCA IO3UIMH. byKBEHHBIE
0003HAYEHHSI JIEMEHTOB JJIEKTPUUECKUX CXEM M PaIHOCXEM MPHUBOIATCS HaA Tpa@UuecKuM
M300pa’KeHHEM YCTPONUCTBA UITH PSIIOM C HUM.

Bce OykBennbie u nmdpoBbie 0003HAYCHHMSI, TPEICTABICHHBIE HA WJUTFOCTPAIIHH,
JOJKHBI OBITH OOBSCHEHBI WM B MOJPUCYHOYHON HAAMUCH WM 1O TEKCTY JoKyMeHTa. [Ipu
pacmm@ppoBKe TEpPEYHs DJIEMEHTOB HAa PHCYHKE B KOHIC MOJIPUCYHOYHOH HAIIKUCH
CTaBUTHCS JBOCTOUYHWE, a TIO3UIUU PA3NIEAIOT MEXAY co00i Toukoil ¢ 3amsaroii. Homepa
MO3ULIUHK YKa3bIBAIOT 0€3 CKOOOK M OTAEISIOT OT COOTBETCTBYIOUIMX PAaCHIM(PPOBOK 3HAKOM
tupe. Ecin ke nepednsi KOMIUIEKTYIONUX 3JIEMEHTOB Ha PUCYHKE HET, TO B KOHIIE HAIIHUCH
HU KaKhe 3HaKd NpenuHaHus He cTaBsATca. OCHOBHBbIE TpeOOBaHMS K MOJIPUCYHOUHOM
HOJMKCU: TOYHOCTb, SICHOCTh, KPATKOCTh U HEOOXOAMMAs IMOJIHOTA, & TAaKXKe COOTBETCTBHUE
M300paXKEHHUIO WILTIOCTPALIUH.

I'paduueckue 3aBUCUMOCTH CTPOSITCS, HApUMeEp, B TEKCTOBOM penakrope Microsoft
Word, B Tabnuunom mponeccope Microsoft Excel, rpadpuueckom penaktope CorelDRAW
WIK B 3JIEKTPOHHOM DEJAKTOpE CHEIHATU3UPOBAHHOIO IMPOrPaMMHOIO OOECIeyYeHHs, a

3aTeM OKCIOPTUPYIOTCS B TeKCT paboTbl. Ecnu rpaduku BbIYEpUUBAIOT B TEKCTOBOM
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penakrope nokymeHToB Microsoft Word, To ocu kxoopauHat: abcuucc ¥ OpAUHAT YEPTAT
CIUIOIIHBIMM JUHUSMU ToiuuHou 0,75 - 1 nr. TonmuHy JWMHUNA CETKH CIEayeT
BBIJIEP)KMBATh MPUMEPHO PABHOM IOJOBUHE TOJIIMHBI JIMHUN OCed KoOpAuHaT. TonmuHa
JUHUHA TpaUKOB OJDKHA HAaXOAuThes B auanaszone 1,25 - 1,5 or. I'paduku (nuarpammebn)
Uisl  MHQOPMAMOHHOTO H300paXeHHs] (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH JOMyCKaeTcs
BBINIOJIHATH 0€3 IIKaj 3HayeHud BenuuuH. B nuarpamme 0e3 mikan ocu KOOPJAUHAT CIIEyeT
3aKaHYMBATh CTPEJIKAMU, YKa3bIBAIOIMMH HANPABIECHUS BO3PACTaHUs 3HAUECHHI BEJIMYNH.
Bce naanucu 1 06003HayeHUs: HA MHOTOLIBETHBIX WIUTIOCTPALIUAX CJEAYET BBIOJHATD
TOJIbKO YEepHBIM I[BeTOM. Pacimm@poBka MPUHATHIX I[BETOB U THUIOB JHHUMA MPHUBOJUTCS B

ITOAPUCYHOUYHOU MTOATIHUCH.

3.6 TpeboBanus K 0OPOPMICHUIO TAOIHUIL

[MudpoBoit maTepuan uist yA00CTBa YTEHUS U aHaiau3a opopmisseTcs B BUIE TAOJIMIL.
Tabnuiry, Kak mpaBUJIO, MOMEIIAIOT MOATEKCTOM, B KOTOPOM JaHa ccbuika Ha Hee. CChUIKY
Ha Ta0JIMIly pEeKOMEHAYeTCsl IOMEIaTh MOCiIe YIOMUHAHUA O ee AaHHbIX. Kaxaas tabnuua
MMEEeT HyMepaluIo U 3arjiaBue, nepBas OykBa KOTOPOro HamucaHa MPOMUCHBIM MIPUPTOM, a
OCTaJbHOW TEKCT - CTPOYHBIM, B KOHLE (pa3pl TOUKa HE CTaBUTbCA. TaOmuipsl, 3a
UCKJIIOUEHHEM TaOJIML IPUIIOKEHUH, clieayeT 0003HauaTh apaOCKUMU LudpamMu, MPpUMEHSSA
CKBO3HYIO0 HyMmepauuio. Bo3moxkna Hymepausi Tabaun no pasnenam. Homep cocrtout us
HOMEpa paszjena U HopsaxkoBoro HoMepa tabiuubl. Ilocne Ha3zBaHusa B camoil Tabiuue
YKa3bIBAIOTCSA 3aroJIOBKM M TOJ3arojioBKM rpad, a 3areM uaer Hymepaius cTpok. [lpu
HEOOXOIUMOCTH TaONUIly AENAT Ha 4YacTH M TMEPEeHOCAT Ha Apyrue crpaHuilbl. Cepxy
nuiercs 3aroyioBok «IIponomkenue tadauusl 1.1». BeicoTta cTpok TaObnuLbl 10KHA OBITH
He MeHee 22 nT. (8 mM). Ecau B cTpoke Tabnuiie OTCYTCTBYIOT YUCIIOBbIE JaHHbBIE, TO B HEH
cTaBuThCcsl npouepk. Hampumep, «OCHOBHBIE XapaKTEPUCTHKU NOTpEOUTENEN SHEpruu
npuBenensl B Tabmmie 1.1» (Puc.1.1). IlepeHoc Tabmuiel Ha CIACAYIONIYHO CTPaHUILY
BO3MOXXHO C MEPEHOCOM MIaNKH TaOMuIbl. TaOnuibl TPUIOKEHUH 0003HAYaIOT OTAEIHHOU
HyMmepanyen apabckumu nmdpamu c gobaBiaeHueM 1epen  nudpor  0003HAYEHUS
npuiokeHus. Eciau B jokymeHTe oaHa TalOnuila, OHa A0JKHA ObITh 0003HAUYEHA, HAIPUMED,

«Tabmuma b.1».
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B uenom BeimyckHas kBanuuKalMOHHAs padoTa, KaKk TEKCTOBBIA M TrpaduuecKuid
JOKYMEHTBI, JTOJDKHA OBITh O(OpMIIEHA B COOTBETCTBHM C NMPHUHATHIMH CTaHIApTaMH IS
odopmiieHnss KBadU(PUKAUMOHHBIX paboT. Hapymenwe mnpaBus ohOpMIIEHHS BBITYCKHOMN
KBaJTHM(PUKAIIMOHHOM palboThl BieyeT 3a CcoOOM CHIKEHHE WTOTOBOW OIICHKH BHE

3aBMCUMOCTH OT Ka4€CTBa €€ COACPKAHUA.

3.7 OdopmiieHrEe TPUITOKEHUM

B npunoxeHuss BBIMYCKHOM KBaJU(UKALMOHHOW pabOThl MOXKET BKJIIOYAETCS
MaTepuai, Ha OPUTMHAJIBHOCTb KOTOPOIO HE MPETEHAYET BBIYCKHHUK, HO 0€3 KOTOPOro
TPYAHO OLIGHUTH PE3YyJbTaThl MPOJAETAHHOW CaMOCTOSITENbHOW pPadOThI, TOCKOJBKY
npearaemasi UH(GOpMalys HOCUT YTOUHSIOIINHN, TOMOIHSIOMINNA, WITFOCTPUPYIOIUN WU
CIIPABOYHBIN XAPAKTEP OTAEIBHBIX ITOJI0KEHUI, HE BOLIEAIINX B TEKCT OCHOBHOM 4acTH. JTO
MOTYT OBbITh TaOIUIBI, TpaUKH, BBIBOABI (POpMYI, cripaBouHas uHGopmanus U T.1. Takxke B
IIPWIOKEHUS BBIHOCSTCS KOIIMU aKTOB O BHEJIPEHUM IOJYYEHHBIX PE3YyJIbTaTOB, HATPAIHBIX
JOKYMEHTOB, TpamMoOT, IUIUIOMOB U JPYTHX COMYTCTBYIOIIMX JOKYMEHTOB. O0beM
IPUJIOKEHUST HE BKJIIOYAETCAd B 00beM padoThl. Eciu NpuiioKeHUi HECKOJBKO, TO Ka)a10e
npusokeHue oQopMIsieTCss Ha OTAEIbHOM JHMCTE€ C YKa3aHUEM CBEpXy IOCepennHe
CTpaHUIBI CcI0Ba, HanmucaHHoro 3ariaBHbIMU OykBamu «[IPMJIOXKEHUE A» ¢ OykBeHHbIM
0003HaYEHUEM TOCIIEN0BATENBHOCTH B MOPSIIKE PYCCKOrO andaBUTa 3a UCKIOUEHUEM OYKB
E, 3, I7I, O, Y, b, bl, 'b. Iloxg xaXabIM NOPUIOKEHUEM IMHILIETCS 3aroJIOBOK, KOTOPBIMA
OPUBOJAT C MPOMUCHOW OYyKBbI OTIENBbHON CTPOKOM M BBIPAaBHUBAHHWEM IO IICHTPY.
JlommyckaeTcsi 0003HaUeHUE NMPUIOKEHUH OyKBaMH JaTUHCKOTO andaBuTa, 3a UCKIOYEHUEM
oykB I u O. B cinydae momHOro mcnosib30BaHusi OyKB PYCCKOTO M JIATUHCKOTO aji(haBUTOB
peKoMeHyeTcsl 0003HauaTh MPUIIOKEHUsT apadckuMu 1udpamu. Eciin B JOKyMEHTE OJHO
IpUJIO’KEHUE, OHO o0OO3HayaeTcs INepBoid OykBoW pycckoro andasurta. Bee mpuiokeHus
(mpu HaMU4MK) JOJDKHBI OBITH MEPEUMCIICHBI B OTJIABICHUWU JOKYMEHTa C yKa3aHHEM HX

0003HAYCHHUI M 3ar0JIOBKOB.
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3.8 IIpaBuiia opopmieHus OJI0K-cXeM

Jlns wiomoctpanuu padoThl MporpamM, 0a3 JaHHBIX, HAMKMCAHHBIX Ha JIIOOOM SI3bIKE
MPOTPaAaMMUPOBAHUS, a TakKe pabOThl TEXHOJOTHYECKUX CHCTEM MPUMEHSIOTCS OJIOK-
CXEMBbI, KOTOpPbIE SIBJISIIOTCS PUCYHKAMHU M BBIMOJHSIOTCS B COOTBETCTBUM C MPABHIIAMH IS
odbopmiienus: wunroctpanuid. Odopmienue 610k-cxeM ocymectpisiercs mo 'OCT 19.701—
90.

CxeMbl alrOPUTMOB, MPOrPAMM, CIOKHBIX TEXHUYECKUX YCTPOMCTB, Ppa3IMYHBIX
JAHHBIX U TEXHOJIOTUYECKUX CHUCTEM, COCTOSIT U3 CUMBOJIOB, UMEIOIINX 33/IaHHOE 3HAUYCHUE,
KPATKOT'O MOSCHUTENBHOTO TEKCTA U COCIUHSIONINUX JTUHUH.

OCHOBHOI CHMBOJI UCHOJIb3YeTCS B T€X CIy4asix, KOrja TOYHBIA BUJ MpolEecca WU
HOCHUTEJISI TAHHBIX HEU3BECTEH MJIM OTCYTCTBYET HEOOXOAMMOCTh B OMTUCAHUHU (DAKTUIECKOTO
HocuTend uHpopmauuu. Crnenuduyueckuii CUMBOJI HMCHOJB3YETCS B TeX CclydasX, €cliu
M3BECTEH TOYHBIA TUI MPOLECCa, WM HOCUTENS JAaHHBIX, WJIM €CIM HEOOXOAMMO ONHUCATh
(haKTUYeCKUl HOCUTEIb TAHHBIX. BIIOK-CXEMBI BHITIONHSIOTCS B KOMITBIOTEPHOM HCTIOJTHEHUHU
U COCTaBIISIOTCS JUIsl KOKIOM MPOTpaMMBbl U TIOANPOTPaMMBbl U TEXHOJIOTHYECKOTO Mpoliecca
B BHJAC OTICAHHOTO pHUCyHKA. Kaxkmas OJOK-cxeMa HAuWHACTCS ¢ 3aKaHYMBACTCS
TepMUHATOPOM (orpaHuuuTesieM). Pasmepbl Bcex CUMBOJIOB, KPOME CHMBOJIOB Pa3euTeNs
U TEPMHUHATOPA, JODKHBI OBITh OJUHAKOBBIMU. CHMBOJIBI HE JOJKHBI HAKIIABIBATHCS APYT
Ha Jpyra.

CHUMBOJIBI MOTYT BKJIIOYATh MOSCHAIOMIMKA TEKCT. TeKCT MOXKeT ObITh 0003HAUYEH Kak
Ha SI3bIKE IPOTrPaMMUPOBAHUS B BUJIE KOMAH/I, TAK U HA PYCCKOM SI3bIKE, TAK)KE pa3peliacTcs
BKJIFOYATh B HETO MaTEMAaTHYECKHE CUMBOJIBI. MUHHMABHBIA 00BEM TEKCTa, HEOOXOIUMOTO
JUIsl TOHUMaHus (QYHKUIMU, CIAEAYeT MOMenlaTh BHYTPU JAHHOTO CHMBOJA. TEeKCT JOJIKEH
3aIUChIBATHCS CJIEBA HAMPABO U CBEPXY BHU3 HE3aBUCHMO OT HampaBieHUs nmotoka. [lotoku
JAHHBIX WJIM MOTOKHU YIPaBJICHUS! B CXEMax MOKa3bIBAIOTCS JUHUAMU. HampaBieHue noroka
CJieBa HAIpaBO M CBEPXY BHU3 CUUTAETCS CTAHIAPTHBIM. JIMHMM TOTOKOB JOJKHBI OBITh
napa’suiesibHbl TPaHULIAM JIUCTA.

B cnydasx, ecnu HEOOXOAMMO BHECTH OOJIBIIYIO SICHOCTh B CXeMy (Hampumep, Ipu
COCMHEHUSX), HAa JIMHUAX MCIOJB3YIOTCS CTpelku. Ecium MmOoTOK HMMEEeT HampaBlieHUE,
OTJIMYHOE OT CTAHJAPTHOIO, CTPEJIKU JOJIKHBI YKa3bIBaTh 3TO HamnpasieHue. Kaxabiii BbIXOJ

M3 CHMBOJIa JOJIKECH COIPOBOXAATHCA COOTBCTCTBYIOIIMMH 3HAYCHUAMH YCHOBHﬁ, YTOOBI
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[OKa3aTh JIOTMYECKUN IyTb, KOTOPBIA OH MPEACTaBISAET, C TEM, YTOOBl 3TU YCIOBUS U
COOTBETCTBYIOIIME CCBUIKA OBUTM UACHTU(DUUUPOBAHBL. JIMHUM B cXeMmaxX JOJKHBI
HOIXOAUTh K CUMBOJY JMOO cieBa, 1M00 CBEPXY, a UCXOAUTH ClipaBa Win cHU3Y. CTpeiku
JOJDKHBI OBITh HampaBJieHbl K LEHTPY cuMmBoisa. llpu HeoOXoaumMocTH JMHHM B CXeMax
ClIeqyeT pa3pbiBaTh, A W30€KAHWUS W3IUIIHUX IE€PECEUECHUN WU CIUIIKOM JJIMHHBIX
JVHHN, a TAKXKe, €CIM CXEMa pacCIlOOKeHa Ha HECKOJBKUX cTpaHuuax. s stux uenen
UCIIONB3YIOTCS  coeAMHMUTENN. B cxemax cienyer wu30eraThb MeEpeceyeHUs JTHMHHIM.
[lepecekatromuecs: TMHUM HE UMEIOT JIOTUYECKOM CBA3U MEXKIY cO00il, T03TOMY M3MEHEHUs

HalpaBJICHUA B TOYKAX IICPCCCUCHUA HC NOITYCKArOTCA.

3.9 TpebGoBanus kK 0QOPMIICHUIO CITUCKA JTUTEPATYPHI

OdopmileHrne CIUCKa UCIOJIb30BAaHHBIX UCTOYHUKOB B TEKCTOBOM JIOKYMEHTE JIOJKHO
cootrBercTBoBaTh ['OCT P 7.0.5-2008. CBenenuss 00 HMCTOYHUKAX CIEAyeT HYMEpOBAaTh
apabckumu 1mdpamMu  06e3 TOYKM U TeYaTaTh C a03amHOro OTCTyma. BapuaHTbl
pPACHOJIOKEHUSI JIUTEPATYphl B CIUCKE MCIOJb30BAHHBIX HCTOYHUKOB MOXKET OBITh
andaBUTHOE; IO THUIAM JIOKYMEHTOB; CHCTEMAaTHYECKOE; MO Mepe HCIOJIb30BaHUS (110
rJilaBaM U paszjienam); XpoHojoruyeckoe u ap. [lpu andaBUTHOM pacronioKEeHUN HCTOYHUKOB
HEOOXOJIMMO BBIJICPKUBATH CTPOTUN CIOBHBIN aj(aBUT 3arojJoBKOB OuOIHOrpaduyeckoro
omucaHus (aBTOpOB WM 3ariaBuii). Ecnm cnucok nmtepatrypsl (GopMUpyeTcs MO BUIaM
JOKYMEHTOB, TO MaTepuall UCIOJb30BaHHBIX UCTOYHUKOB CIEAYET pacrojararb cHayajia 1o
TUTIAM W3JIaHWA: KHUTH, CTaThU, O(QHUIIMAIBHBIE TOKYMEHTHI, CTAHIAPTHI U T. 1., & BHYTPHU
paszzena — o andaButy (aBTOp WJIH 3arjiaBue).

[Ipu cucTemMaTnyecKoM PacMoOKEHUH OCYIIECTBISETCS IeJIEHUE CIUCKA Ha pa3/ieibl
B COOTBETCTBHH C CUCTEMOW HAYKH WM OTpaciu. B 3ToM ciyuyae 3a OCHOBY pPEeKOMEHyeTCs
OpaTh U3BECTHBIE CUCTEMBI KJIacCCU(UKAIIUNA, HapUMEp OUOTUOTEYHBIE.

Pacnonoxxenue mo Mmepe ucnosib3oBaHusi (IO TrjJaBaM U paslieraM) - B TOPSJKE
MOSIBJICHUS CCHUIOK HAa NCTOYHHUKH B TEKCTE JOKyMEHTA (TIOSCHUTEILHOM 3aITUCKH ).

XPpOHOJIOTUYECKOE PACIONIOKEHHE MaTepualia MCIOJIb3yeTCsl Yalle Bcero B paboTax
HMCTOPUUYECKOTO XapaKTepa, IIe BaAXKHO MOKa3aTh MEPUOABl U 00paTUTh BHUMAHUE HA TO, B

KaKO€ BpCM: OBLI OHY6JII/IKOB8,H TOT WJIM MHON UCTOYHMK.
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Pacnonoxxenue Marepuana JUKTYeTCS BHJIAMHM W3JaHHM, ONUCAHUE HA KOTOpHIE
BKJIFOYEHBI B CIIMCOK MCHOJb30BAHHBIX UICTOYHUKOB (HAIIPUMED, €CIIA B CIIMCKE CTaHAApTHHIE
JOKYMEHTBI, TO yJ0OHEe pacrnojiaraTh UX MO MEpe BO3pacCTaHUs HOMEPOB - B HOMEPHOM
nopsinke ¥ T. A.). OCHOBOM CHMCKAa HCIOJb30BAHHBIX HCTOYHUKOB  SIBJISIETCS
oubnuorpaduyueckoe onucaHue U3AaHMs, KOTOPOE MO3BOJSET BHICTPOUTH CIIUCOK B TOW WITU
uHoil noruke. [lpu odopmileHMH cHUCKa MCMOIB30BAHHBIX HMCTOYHUKOB JOJIKHBI OBITh
BKJTFOUCHBI BCE 0053aTEIbHBIC 3JIEMEHTHI ONOIMOTrpaduIeCcKOTO OMCAHMS:

- OCHOBHOE€ 3arjlaBpe, KOTOpO€ MPHUBOAMUTCS B TOM BHJIE, B KaKOM OHO JIaHO B
HCIIOJIb3yEMOM HCTOYHUKE;

- cBelleHUs1 00 OTBETCTBEHHOCTH (CoaepKaT MH(OPMALMIO O JHIAX U OPraHU3alMsIX,
YYaCTBYIOIIUX B CO3/IaHUM JOKYMEHTA) MPHUBOJAATCS B TOM BHJIe, B KAKOM OHM yKa3aHbl B
HUTHPYEMOM JTOKYMEHTE, IIPH 3TOM MEPBBIM CBEIACHHUIM 00 OTBETCTBEHHOCTH MPEAIIECTBYET
3HAK KOCOU YepThl;

- BBIXOJIHbIE JaHHBIC, COJAEpKAlIUE CBEJACHUS O BPEMEHU U MECTe U3JIaHuf,
uH(popMaLrio 00 U3IaTeNe U YUCIe CTPAHUI] TOKYMEHTA.

Mecto u3aaHus MPUBOAUTCS MOCIE TUPE C MPONMUCHOM OYKBBI, AJist TOPOI0B MOCKBHI,
Jlennnrpana, Cankr-IlerepOypra npumenumsl cokpamienus (M., JI., CII16.). HaumenoBanue
u3zaTe’abcTBa (0€3 KaBbIYEK) MPUBOAMUTCS TOCIE CBEICHUI O MECTe M3JaHus U OTIEISETCS
JIBOECTOUYHEM.

B kaudectBe naThl JOKyMEHTa MPUBOAMTCA TOJ MyOIMKAIMH, KOTOPBIM YyKa3bIBaeTCA
apaOckumu 1MdpamMu Mocjie HAMMEHOBAaHUS W3/aTENIbCTBA, U €My MPEIIIECTBYET 3arsiTasl.
[locne ykazaHus roja U3gaHusl CTABUTHCS TOYKA U THPE, @ TAKKE MPUBOAUTCS KOJIMYECTBO
ctpaauin. Odopmienne OubIMOrpadUuecKoro OMUCAHUS SJICKTPOHHBIX HMCTOYHUKOB B
MOSICHUTENBHOM 3anmucke 10KHO cooTBeTcTBOBAaThH ['OCT 7.82-2001.

[Tpumeps! oopMITeHUS TUTEPATYPHBIX UCTOUYHUKOB.

1. 3umun E.H. DnektpoobopynoBaHre MPOMBIIUICHHBIX MPEANPUATHNR U YCTAaHOBOK /
E.H. 3umun, B.U. TlpeoOpaxenckuii, .. Yysa-moB. — 2-e u3a. — M.: Dueprousaart, 1981.
— 552 c.

2. KimroueB B.U. Teopus snektponpusoja. - M.: Dueproaromusaar, 1986. - 416 c.

3. Hukurenko I'.B. DnexkTponprBoa mpon3BOACTBEHHBIX MEXaHU3MOB: yuel. mocolue.

- 2-e 3. - CIIO.: «Jlanb», 2013. — 240 c.
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4. Huxurenko I'. B. Pacuer u BBIOOp 3JE€KTPONPUBOJIOB CEIHLCKOXO3SHCTBEHHOTO
nazHauenwus / I'. B. Hukutenko, 1.B. Atanos, C.H. AatonoB [u np.] — CtaBpomo:is, 2008. —
115 c.

5. Huxwnrenko ['.B. IlpumeHeHHe BETPOIHEPreTUYECKOW YCTAaHOBKH B CHCTEMAxX
aBTOHOMHOTO ayekTpocHa0xkenus / I'.B. Hukurtenko, E.B. Konomnes // AnbrepHaTuBHAs
sHepretuka v 3kojorus. — 2007, - NeS. — C. 144-146.

6. Huxnrenko I'.B. Cucrema ABTOHOMHOT'O AIIEKTPOCHAOKEHHUSI
CEJIbCKOXO3SIMCTBEHHBIX IMOTpeOUTENeH, yAaJIeHHBIX OT »JJeKkTpuueckux cered / I.B.
Hukutenko, E.B. KownomeB // MeTtonbl W TEXHMYECKHE CPEACTBA TOBBIIIICHUS
3¢ (HEeKTUBHOCTH IPUMEHEHUS IEKTPOIHEPTHH B CETLCKOM XO03siCTBE: CO. HAyYHBIX TPYAOB.
— CraBponoiib: AI'PYC, 2006. — C. 41-45.

7. Huxwnrenko, I'.B. BerposHeprerudyeckne yYCTaHOBKH B CHCTEMaxX ABTOHOMHOTO
anexkTpocHabxenusi: MoHorpadust / I'.B. Huxurenko, E.B. Konomne. — CraBpomnosns:
AT'PYC, 2008. - 152 c.

8. Hukurtenko, I'.B. Anmapatsl MarHUTHON 00paOOTKH BOJIBI [JI1 KOTEIBbHBIX HU3KOTO
JABJICHUSI arpoONpPOMBIIUIEHHOTO KOMIUIekca: ABToped. AMC. ... JTOKT. TEXH. HayK. —
Crasponosb: AI'PYC, 2004.- 44 c.

9. CnpaBOYHUK MO aBTOMATHU3UPOBAHHOMY JJIEKTPOINPUBOAY / MoJ penakiueit B.A.
Enuceesa, A.B. lllusiackoro. - M.: DHeproaromusnar, 1983. — 616 c.

10. CnpaBouHUK 10 AnMeKTprdeckuM MamuHaM / o penakiueit U.I1.Komneuiosa, b.K.
Knoxkosa. B 2-x 1. T.1. — M.: Dueproaromusnar, 1989. — 112 c.

11. TTat. Ne 63464 Poccuiickas ®eneparus MIIK7 FO3D9/00. Cuctema aBTOHOMHOTO
anektpocHadxkenus / ['.B. Hukurenko, E.B. Konomnes; 3asButens u maTeHTOOOIa1aTETh
CraBponosibCcKuid roc. arpapHbii yH-T. - Ne 2006146473/22; 3assn. 25.12.206; omy0.
27.05.2007, Broa. Ne 15.

12. Jakubowski, Martin. Unitenergy evolves strategies for a indastry of renewable
energy / Martin Jakubowski. — Energy, 2000.- P. 50-59.

13. Cabupos B.II. Ilpeamer uccrnemoBanus 3amuthl uHbopManuu // CyneOHbIN
BecTHUK. — 2004. - Ne6. [Onexrponnwii pecypc] — Pexum goctynma. URL:

http://www.it.ru/artikle.php?no=317. — Ha3Banue ¢ skpana.
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14. TOCT P 7.0.4. — 2006. U3nanus. Beixogueie cBeneHus. O0nme TpeOOBaHUS U
npasmia opopmienus. — M., 2006. - 43 c. (Cuctema cranaapToB 1o uHGOpM., OO U U3.
neny).

15. ®enepanbHBIA TOCYJAPCTBEHHBIM 0Opa30BATENbHBIA  CTAHAAPT  BBICIIETO
npodeCCUOHATILHOTO 00pa30BaHMs MO HaIpaBlieHHIO TOATOTOBKH 35.08.02 DnexkTpudukiius
¥ aBTOMAaTH3aIs CeIbCKOro xo3sicTBa. — M.: CoOpanue 3akoHonarenbcta PO, 2009. — 13

C.

4 OPOPMJIEHUE I'PAOUYECKOI YACTHU BBIITYCKHOM
KBAJIMOUKAITIOHHOM PABOTHI

4.1 IIpaBuna opopMiaeHUs: OCHOBHOU HAITUCH

['paduyeckas yacth OakanaBpCKOM pabOTHI BHITIOJIHAETCSA Ha 4-5 OesbIx rpaduuecKux
muctax - Barmade ¢opmara Al (594x841 MM) unam BUAE DJIEKTPOHHON TPE3EHTAIMU B
Microsoft Office PowerPoint (pemenue npuHUMaeT rocyJapCTBEHHas AaTTeCTAllMOHHAS
KOMHCCHSI BO TJ1aBe ¢ mpenacenarenem). ['padudaeckas 9acth 0hopMIIsIeTCs] B COOTBETCTBHUH C
I'OCT 2.301- 68, 2.302 — 68, 2.303 — 68, 2.106 — 96, 2.109 — 73. I'padmueckuii Mmarepuan
MOXXET TIPEJICTABIATh COOOM MAaIIMHOCTPOUTEIbHBIE, CTPOUTENbHBIC, TEXHOJIOIMYECKUE
YepTeKH, a TakkKe TaONUIbl C  DKCICPUMEHTAIbHBIMH, AHATUTUYCCKUMU  WJIU
SKOHOMUYECKMMHU [AHHbIMHU, AuarpamMmbl U Tpaduxu. Becb rpaduueckuii marepuan
BBITIOJTHSICTCSI TIPOCTBIM KapaHAAlIoOM WM TYIIbIO Ha Oesol Oymare Wiu ¢ IPUMEHEHUEM
KOMITBIOTEPHBIX cpeAcTB. OpueHTtanusi rpadudecKux JMCTOB MOXKET OBbITh KHIDKHASI WITU

aJ'IB6OMHaH, a 3a110JIHACMOCTbD, WTOIOBOU I/IH(I)OpMaI_II/ICI‘/’I «pa60qero IIOJIsA» OOJIDKHaA OBITH HE

menee 70-80%.

4.2 Buabl uznenuii 1 KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JTOKYMEHTOB

WUznenne — mo00d mpeaMeT wid Habop NPEeAMETOB, KOTOpbIE IMPOU3BOAAT Ha
npeanpuatud. CornacHo 'OCT 2.101-68 paznuyarot ciaeayromue BUIbl U3IETHIA:

a) netayu; 6) COOpPOYHBIE €UHUIIBI; B) KOMIUJIEKCHI; I') KOMILICKTHI.
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Jletans — u3nenue, €ero M3roTaBIMBAIOT U3 MaTepHalla OJHOM MapKH, HE BBIIOJIHSS
COOPOYHBIX OMEPALIUN.

CkiagHasi equHULA - U3/ENINe, COCTaBHbIE YaCTU KOTOPOIO COEIUHSIOT MEXy COO0M
Ha MPEAIPUATHU-U3TOTOBUTEE.

Kommiekc — HeckoJIbKO crenu(puyecKkux HU3AeNni, B3aMMOCBA3aHHOIO Ha3HA4Y€HUs,
KOTOPBIE HE COESAUHSIIOT MEKIY COO0M Ha MPEANPUATUU-U3TOTOBUTETIE.

KoMmiekT - HECKOJbKHMX H3Aenuil o0mell (QyHKIMOHAIBHON NpeaHa3HAueHHOCTH,
IPEUMYILECTBEHHO BCIIOMOIaTEJIbHOTO XapaKkTepa, KOTOPbIE HE COEANHSIIOT MEXly COOON Ha
IIPEANPUATAN-U3TOTOBUTEIIE.

KOHCTpYKTOpCKUI TOKYMEHT — JOKYMEHT, KOTOPBIM OTIEJIBHO WA BMECTE C IPYTHUMH
JOKYMEHTaMU OIpEAEseT COCTaB U KOHCTPYKLHIO M3AENIUS U COJIEPKUT HEOoOXOOUMBbIE
JaHHbBIE, COTJIACHO KOTOPBIM pa3pabaThiBalOT, MPOU3BOIAT, KOHTPOJIUPYIOT, MPUHHUMAIOT,
CHa0aloT, SKCIUIYaTUPYIOT U PEMOHTUPYIOT U3JIEIHE.

['paduyecknii  KOHCTPYKTOPCKHUH  JTOKYMEHT — KOHCTPYKTOPCKHU  JIOKYMEHT,
colepKalii B OCHOBHOM Tpaduueckoe n3oOpakeHWe u3fenus u (WiIu) €ro COCTAaBHBIX
4acTeil, CTPOCHHMs, NpPUHIMUINA JEHUCTBHS W BHYTPEHHHX M BHEIIHHUX CBS3€H €ro
¢byHkmoHanpHbIXx yacTeil. K rpaguueckuM KOHCTPYKTOPCKUM JOKYMEHTaM OTHOCSTCS
YEPTEIKHU, CXEMBI.

UepTtexx — rpaduyeckuii KOHCTPYKTOPCKUN JTOKYMEHT, COJACpKAIMK H300pa)keHue
W3CNHs, ONPEAEISIET €ro KOHCTPYKIUIO M COIAEPKUT [JaHHbIE, COIJIACHO KOTOPBIM
pa3pa0aThIBalOT, H3rOTABIUBAIOT, KOHTPOJMPYIOT, MOHTHUPYIOT, OJKCIUTyaTUPYIOT H
PEMOHTHPYIOT U3EIHE.

TeKkCTOBBIM ~ KOHCTPYKTOPCKMM  JOKYMEHT —  KOHCTPYKTOPCKMM  JIOKYMEHT,
CoJlep KAl B OCHOBHOM CIUIOIIHOW MJIM PA3EJICHHBIN HAa KOJIOHKHU TEKCT.

[Tpumeuanue. TeKCTOBBIN JOKYMEHT MOXET COAepk aTh rpaduuyecKue MILTIOCTPALINH,
KOTOpBIE€ OOBSACHSIOT U3JI0KEHHBIN TEKCT.

K TeKkcTOBBIM KOHCTPYKTOPCKHUM JOKYMEHTaM OTHOCATCS CHELM(PUKALUHU, MEPEUHU
AJIEMEHTOB, TEXHUUYECKUE YCIOBUSA, BEIOMOCTH, ITOSICHUTEIIbHBIE 3aIIUCKN, UHCTPYKLIMU U JIP.

B 3aBucuMOCTH OT Ha3HAa4YeHUS PA3IUYAOT CIEIYIOLUIUME BUIbl KOHCTPYKTOPCKHUX

TOKyMeHTOB (Tabm. 4.1).
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Tabnuua 4.1 — Buasl KOHCTPYKTOPCKUX IOKYMEHTOB

Bia ron 0 OCT 3321:2003
1} JICHU :
JOKyMeHTa  |AOKYyMC - peaenenue ( )
HTa

Yeprex - Yeprex, coaepx alivii uU300pakeHHE MAeTalu U Jpyrue

neTann JAaHHbIE, COIVIACHO KOTOPBIM €€ W3TOTaBIMBAIOT U
KOHTPOJIUPYIOT

COopHBIit Chb [Ueprex, comeprkaiuii M300pakeHrue CI0KHOU eIUHULIBI U

qepTexn OpPYTHE JAHHBIC, COrJACHO KOTOPHIM €€ COCTaBISIOT
(M3roTaBJIMBAIOT) U KOHTPOJIHUPYIOT

Yeprex obOmero] BO |Ueprex,  Onpenendromui  KOHCTPYKIHMIO  U3ZEIIHs,

BHIIA B3aMMOJICICTBUE €0 COCTAaBHBIX YACTEU U MOSICHSIIOUIUN
OPUHIMI pabOThl U3IETUS

TeopeTnueckuii T |YepTeXKHHK, OIPEACIAIONINN TeOMETPUIECKy0 (popmy

qepTex (ouepranue) wu3NEAUS U KOOPJIMHATHI PACIHOJIOKEHUS
COCTaBHBIX 4aCTEN

["aGapuTHBIit 'Y |YepTexkHHUK, COJAEpKAIIMNA KOHTYpHOE (YIPOILEHHOE)

qepTex U300pakeHre U3/ieNnus ¢ rabapuTHHIMU, YCTAHOBOUHBIMU U
MIPUCOEIMHUTEIIbHBIMU Pa3MEepaAMU

DnekrpomMonTaxk | MD |Ueprex,  comepxamui — KOHTypHOE  (YIPOLIEHHOE)

HBIH 4epTex M300paKeHHE U3eNHsl C Ta0apUTHBIMH, YCTAHOBOYHBIMU U
OPUCOEANHUTEIbHBIMU pa3MepaMu

Cxema I[To |I'padmueckuii KOHCTPYKTOPCKHUM TOKYMEHT, HA KOTOPOM C
MOMOUIBI0 YCIOBHBIX OOO3HAUEHMH U HU300pakeHUi

I'OCT  |okazanbl cocTaBHBIE YaCTH H3IEIHS U CBSI3H MEXKIy HUMU
2.701-84

Croernuduranms - TeKCTOBbI KOHCTPYKTOPCKHM JOKYMEHT, B KOTOPOM
YKa3bIBaIOT COCTAaB PACCICIU(PUITUIPOBAHHOTO H3ACIUS
(CIIOKHOM  €IMHHUIIBI, KOMIUIEKCa WM KOMIUIEKTa) U
pa3pabOTaHHOW HA HETO KOHCTPYKTOPCKOW JOKYMEHTAITMH

BenomocTh TIT |TexcToBbIi KOHCTPYKTOPCKHMM JOKYMEHT, COAEp KAl

TeXHIYECKOTO NepeuyeHb JOKYMEHTOB, MPUOOIIEHHBIX K TEXHUYECKOMY

POEKTa HpOCKTY

[TosicHuTEIbHAS 13 |TekCToBbIM KOHCTPYKTOPCKHM JOKYMEHT, COIEPKAIINI

3aImcKa OMMCAaHWE  KOHCTPYKUMHM W  NPUHLUWNA  JIEUCTBUSA
pa3zpabaThiBaeMOTo H3/eNrs, 00OCHOBAHUS, MPUHSATHIX Ha
CTaAuM €ro pa3padOTKM TEXHUYECKHMX M TEXHUKO-
SKOHOMMYECKHUX PEIICHUI

TexHuueckue TY  |TeKCTOBBIM KOHCTPYKTOPCKHH JOKYMEHT, COJEpKallui

yCI0BUS TpeOOBaHUS K U3JEINI0, €r0 U3rOTOBIEHUIO, UCTIBITAHUIO,
NpUEMKE M T[OCTaBKE, KOTOPbIE HEIeIeco00pa3Ho
YKa3bIBaThb B JPYTUX KOHCTPYKTOPCKMX JOKYMEHTax Ha
ATO U3JENNE

ITporpamma u| IIM |TeKCTOBBIM KOHCTPYKTOPCKHH JOKYMEHT, COJEpKallui

METOIMKA TEXHUYECKUE CBEJCHUS, KOTOpPbIE HAAO IPOBEPUTH

ACHEITARY UCIIBITBIBAs M3JENUE, a TAKXKE MOPAJOK M METOAbl MX
KOHTPOJISI

Tabnuna Tb  |TexkcTOBBIM KOHCTPYKTOPCKMM AOKYMEHT, COAECPKAIIMU B

3aBUCUMOCTH OT €ro Ha3Ha4YeHH,
JTAHHBIE, CBEJICHHBIC B TAOJIMITY

COOTBCTCTBYIOIIIHC
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Pacuer PP  |TekcToBbIi KOHCTPYKTOPCKHM HOKYMEHT, COAEPKAIIUN
NrOpUTM U (WJIM) Pe3yJIbTaThl BHIYMCIICHUS MTapaMeTpPOB U

BEJIMYMH
OkcrutyataniuonH| Ilo  [PaGouuit KOHCTPYKTOPCKMH JOKYMEHT, IIpeaHa3HAuCH,
bl JOKYMEHT ['OCT |4TOOBI €ro MCHOJb30BaTh, IKCIUIYyaTUPYs, OOCIyKUBasi U
2.601-68 |peMoHTHpPYS U3JETHE B TPOIECCE IKCILTyaTaIllin
[Tnakat yuebHo -| VYII |[KOHCTpYKTOpCKMII [TOKyMEHT, TMpEAHA3HAUYEHHBIM IS
TEXHUYECKUHI U3Y4YEHUs KOHKPETHOM TeMbl (KOHCTPYKIMI, MPUHLUIIOB

JNEUCTBUS, MPUEMOB MCIOJIb30BAHUSA UM TEXHUYECKOTO
OoOCTy’>KUBaHUSI W3AETHUS, TEXHOJOTHYECKHX TPOIECCOB,
o0J1acTel TeXHUYECKUX 3HAHUM)

NucTpykuus " TeKCTOBbIA KOHCTPYKTOPCKUH JTOKYMEHT, COJIEpKallvi
yKa3aHUs M MpaBWiia M3TOTOBIIEHUA u3aenus (cOOpKu,
PErYJIMPOBKHU, KOHTPOJIS, MPUEMKH U T. I1)

Cxembl, B 3aBUCUMOCTH OT BUJIOB AJIEMEHTOB U CBSI3€H, BXOMSIIHNX B COCTAB U3IEIIHUS

(ycTaHOBKM), IOAPA3AEIAIOT HA BUJBL, U B 3aBUCUMOCTH OT OCHOBHOrO HazHaueHus, ('OCT
2.701 - 84 Cxemsbl. Buapl u Tunbl. O6mue TpeOOBaHUS K BBIMOIHEHUIO), KOTOPbIE TTOKa3aHbl

B Ta0mne 4.2.

Taomuma 4.2 — Buasl 1 TUIIBI CXEM
Bux cxeMel Twuno cxembl

DneKTpudecKas O] CtpykTypHas 1

Cxema, Ha KoTOpoll ¢ momolplo | CxemMa, Ha KOTOPOM MOKa3aHbl OCHOBHBIE
YCIIOBHBIX 0003HaYEeHUH ¥ | GyHKIMOHATBHBIE YacTH W3JCIHs, UX
N300 paKEeHHIA MOKA3aHbI | B3aUMOCBSI3M M IIEMH  JJIs1  TTOJTYYCHUS
JIEKTPUYECKUE  COCTAaBHBIE  YaCTH | OOIIETO MPEICTABICHUS 00 U3ICITHH

U3JICTUS U CBS3H MKy HUIMHU

I'mppasnuueckas r OyHKIUOHAIbHAS 2

Cxema, Ha KoTOpoil ¢ momomplo | Cxema, OOBSCHSMOIIAS  OMNpe/eTeHHbIC
YCIIOBHBIX 0003HaYeHUH U | IPOLIECChI, MPOUCXOMASIINE B U3JICTUNA WU
M300paKeHUM MOKAa3aHbl | €r0 OTAEITbHBIX (DYHKIIMOHATBHBIX YACTIX
TUJPABINYECKUE  COCTABHBIE  YacCTU
U3JICNIUS U CBSA3U MEXKIYy HUMU

ITneBMmaTnueckas 11 [TpuHIMnanbHast 3

Cxema, Ha KoTOpoil ¢ momouplo | CxemMa, Ha KOTOPOM TMOKa3aH MOJHBIN
YCIIOBHBIX 0003HaYCHUH U | COCTaB DJIEMEHTOB U CBSI3eU MEXIy HUMH U
M300paKEeHU MOKa3aHbl | KOTOpas JlaeT ACTalbHOE IMPECTABICHUE O
MHEBMATHUYECKUE  COCTaBHbIE YAaCTH | MPUHIIAIIAX PAOOTHI U3ACIUS

HU3CIUA U CBA3HU MCKIAY HUMU
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l'a3oBas I

CoenuueHui 4

Cxema, Ha KOTOpOH C MOMOIIBIO

YCIOBHBIX 0003HaYCHMIA u
M300paKeHUM

COCTAaBHBICE YaCTH U3ACIHMA W CBA3U

ITOKa3aHbI ra3oBbIC

MCKAY HUMH

Cxema, Ha KOTOpPOM TIIOKa3aHbl BUJIBI,
METOJIBI, CPEJICTBA M MECTa COCIUHEHUS
COCTaBHBIX YacTeW U3Aeus,

IMPU3HAKH COCIHMHUTCIIBHBIX

a TaKKe
TIPOBOJIOB,
KT'YTOB, Kabesel, TpyOonpoBOJIOB U T. /.

Kunematnueckas K

[HoaxmroueHus 5

CxemMma,
YCIIOBHBIX

Ha KOTOpOHM ¢

0003HaUYEeHMIT u

ITOMOIIIBIO

M300pKEHNI TTOKA3aHbl MEXaAaHUIECKUE
COCTaBHbIC YAaCTH U3JCIUS U CBS3U
MEXy HUMH

Cxema,
METO/BI,

Ha KOTOpOﬁ ITOKa3aHbI
cpeactBa M MECTa BHCHIHECTO

BHU/IBI,

MEXaHMYECKOTO (WA  DIIEKTPUYECKOIO)

IMPUCOCAUMHCHNEC U3OCINA

Bakyymnas B

OO1mas 6

Cxema, Ha KOTOPOH C TOMOIIBIO

YCIIOBHBIX 0003HaueHU u
U300pKEHUI  TOKa3aHbl

qaCTu HN3aCIusd, pa6OTaIOHII/IC B

COCTaBHBIC

BAKYYyME€, U CBA3U MEXK]y HUMH

CxeMa, Ha KOTOPOH IOKa3aHBl COCTABHBIC
YaCTH KOMILJIEKCA M COCJANHEHHE HX MEXIY
co00if Ha MECTe IKCILTyaTHPOBAHUS

Onrtnueckas JI

Pacronoxxenus 7

Cxema, Ha KOTOpOH TMOKa3aH COCTaB,
CBSI3b M PACIOJOKECHHUE, ONTUYECKHUX
COCTaBHBIX YacTeWl W3Jenusi, BAOJb
CBETOBOT'O JIy4a U KOTOpasi OOBSCHSET
KOHCTPYKIMI0O W (YHKIIMOHUPOBAHUE

ONTUYECKON CHUCTEMBI N3 A€

Cxewma, Ha KOTOPOii MoKa3aHa

OTHOCUTCIIbHAsA PacCIIoOJIOKCHHOCTD

COCTAaBHBIX yacTe N30SI n Ipr

HCO6XOI[I/IMOCTI/I CBi3HU MCXKIY HHUMH

(kryThI, KaOenu, TPyOOIPOBOIBI U T. I1)

DHepreTuyeckas P

O0benHeHHas 0

Jlenenus E

Cxema, Ha KOTOPOH IOKa3aHBl COCTaB

CXCMa, Ha KOTOpOﬁ COBMCIICHBI CXEMBI

HECKOJIBKHUX THIIOB OJHOI'O BH A,

U3JIeNNsl, COCTaB €ro  COCTaBHBIX | KACAIOLIMECS OJHOIO U3EIus
JacTel, nx B3aHMMOCBSI3H u
npeHa3HaYeHHe
KombunupoBanHasi C
Cxema, Ha  KOTOpPOW  MOKa3aHbI

9JICMCHTBI W CBiA3U PA3JIMYHBIX BHIOB
CXEM OJIHOT'O TuIla, IMPHUHAJICKAIINX K
OJJHOMY M3JICIINIO
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Ha ocHOBe 3THX JaHHBIX OIpEAeisAeTCs HAaMMEHOBAaHME M KOJ cxembl. Kox cxemsl
JOJHKEH COCTOSITh M3 al(paBUTHOW YACTH, ONPEAEISIOUIEH BUJ CXeMbl, U IU(POBON YaCTH,
OTIpEAEIISIONIEH TUII CXEMBI, HAIPUMED CXEMa dJIeKTpUUYecKas NpuHIunuaibHas (93).

HaumenoBanue cxeMbl KOMOMHHUPOBAHHOW OMpPENEsIIOT KOMOMHUPOBAHHBIMU BUAAMU
CXEM U THUIIOB CXEMBbI, HAIIPUMED - CXEMa JIEKTporuapasindeckas npuHuunuanssas (C3).

HaumeHoBaHMe cXeMbl 00bEIMHEHHON ONPENETSAIOT BUJIOM CXEMbI U 00bEIMHEHHBIMU
TUIIAMH CXEMBI, HAIPUMEP CXEeMa JIEKTPUUYECKas coeqUHEHUS U noakioueHus (30).

CxeMbl, B Ciy4asix, YCTaHOBJICHHBIX INPAaBWIAMH BBINOJHEHUS KOHKPETHBIX BHJIOB
CXEM, BBIIYCKAIOT B BHJIE CAMOCTOSTENBHBIX NOKYMEHTOB IEPEYHM DJIEMEHTOB. Takum
JOKYMEHTaM MPUCBAUBAIOT KOJ, COCTOSIIIUIN 13 OYKBbI I 1 K02 COOTBETCTBYIONIEH CXEMBI.

Hanpumep, koa nepedyHs 3JIEMEHTOB K CXEME JIEKTPUUECKOW NpUHIUNUaIbHOU - [193.

4.3 O603HaYeHNE U3ICIIUN U KOHCTPYKTOPCKUX JOKYMEHTOB

B coorBerctBun ¢ I'OCT 2.201-80, o6o03HaueHHE KOHCTPYKTOPCKOTO JOKYMEHTA
NPUCBAUBACTCA KAKIOMY JTOKYMEHTY (TIOSCHUTEIBHON 3aMUCKe, YePTEKY, PUCYHKY).

Cmpyxkmypa 0603HayeHuss KOHCMPYKMOPCKUX OOKYMEHMO8

X1. X2X3X4. X5X6. X7X8. X9X10

X1 — ungexkc Buaa pador ( JIl — munmomuoe mpoektupoBanue; KII — kypcoBoe
MIPOEKTUPOBAHHUE);

X2X3X4 — mopsAOKOBBIM pEruCTpPallMOHHBIA HOMep padoThl ( ISl JUIIOMHBIX
IPOEKTOB — MOPSAAKOBBIM HOMEpP NPHUKA3a; JAJISI KypCOBBIX MPOEKTOB — MOPSAKOBBIA HOMEP
CITUCKA 00YyYaromuxcs );

X5X6 — HoMep cOOpPOUHON €AWMHHUIIBI MPOSKTUPYEMOTO M3Aeaus (i1 AUTIIOMHBIX U
KYPCOBBIX pa0OT — HOMEP pazjiesia K KOTOpOMY OTHOCUTCS yepTex - 01);

X7X8 — Homep aetanu (IS IUIJIOMHBIX M KYPCOBBIX pabOT — HOMEpP MO MOPSAKY
yepTexei B paszuene - 01);

X9X10 — xox nokymeHTa mo rocyaapcTBeHHbIM ctanaaptam (II3 — mosicHurenbHas

3amucka, 33 - cxeMa AJIeKTpUuuecKasi IpUHIMIHAIbHAS);
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4.4 Odopmienue rpaguyeckoi yacTu

['padrueckunii Marepuan BKIIOYAET CXEMbI, YEPTEXKU OOIIUX BHIOB M JAPYTYIO
rpaguUecKyr0 JOKYMEHTAIMIO, MPEIyCMOTPECHHYIO 3aJaHueM Ha mpoektupoBanue. [lox
CJIOBOM «YEpTEK » TMOHUMAIOTCA KaK COOCTBEHHO 4YepTexku (COOpOUYHBIE, MOHTAXKHBIE,
o01ero BUa, ACTalM), TaK U MHbIE rpadUuecKrue JOKYMEHTHI ( CXeMbI, pacueThl, TaOJHIIbI,
rpaduky, auarpammbl ). JlomyckaeTcs OTaeIbHBIE JUCTHI TpaUUecKol YacTH TMPOEKTa
BBINIOJIHATh W TIPEJICTABISATh HE KaK YEPTEeXKM, a KaK IJIAKaTbl, BBINOJIHEHHBIE TYIIbIO,
Hanpumep, SKOHOMUYECKUN JTUCT.

['padmyeckuii Marepuan BBIMNOJIHSIETCS KapaHJAlOM WM YEPHOW TYIIBIO Ha
yepTexHOM Oymare (I'OCT 2.104:2006). JlonyckaeTcs rpadhudecKkuii MaTepra BBITIOJIHSTH C
npuMeHeHneM rpaduyeckux yctpoicts BeiBoga OBM (I'OCT 2.104). ®opmaTsl, MacITadsbl,
o00o3HaueHWe | OOIlNKMe TMpaBuja BBINOJIHEHUS YEpPTEXeW JOJKHBI COOTBETCTBOBATh
crtangaptaM Enunoit cuctemsl KoHCTpyKTOpckor nokymeHTauuu (ECKJ]L), Equnoit cuctemsr
texHonoruueckot pokymentauuu (ECT/), CucreMbl NpOEKTHOW JOKYMEHTAlMU JJIsi
ctpoutenbcTBa (CITIC).

MacmTab - OTHOIIEHHWE pa3MEPOB, M300PaKEHHOTO HA YEpPTEX,E MpeaMeTa K ero
JNEUCTBUTENBHBIM pa3mepaMm. llpu BBIMOMHEHHWH 4YepTeka 0053aTebHO NPUMEHEHUE
Mmacitaba ymenbiieHuss win ypenudeHus. [OCT 2.302-68 npemycmaTpuBaeT CIEIYIOIINE
Macmtabbl. Macmrad ymensmenus: 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40 u 1.1.
Macmrab yBenuuenus: 2:1; 2,5:1; 4:1; 5:1; 10:1; 15:1; 20:1; 25:1; 40:1 u 1.1.

[Ipy mpOEKTUPOBAHWM TEHEPATBHBIX IUTAHOB KPYMHBIX OOBEKTOB JIOMYCKAETCS
npuMeHsaTh MacmTabsr  1:2000; 1:5000; 1:10000; 1:20000; 1:25000; 1:50000. B
HEOOXOIUMBIX CIy4asx JOMYyCKaeTcs MpUMEHATh Maciutalbl yBeaundyenus (100m):1, roe m -
nenoe uucio. Macmrab, yka3aHHbId B Tpade OCHOBHOM HAAMKUCH YEPTEXKa, TOJDKEH
o003HayaTeCA Mo TUMy, Hampumep, «1:2; 1:5; unu 2:1; 5:1 u 1.1.». Bo Bcex ocTanmbHBIX
ciaydasx, Hanpumep, «M 1:2; M 1:10; unmu M 4:1; 15:1 u T.1.».

UepTeku U CXeMbI BBITIOJHSIOTCS HA JINCTAX TSITH OCHOBHBIX CTAHIAPTHBIX (hopmaTax
(pa3zMepsl cTopoH (hopMarta, MM):

A0 1189 x 841 A1 594 x 841
A2 594 x 420 A3297x420

A4 297 x 210
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CranmaptHbie (popMaThl JI BBIOJIHEHUS OTIAEIbHBIX YEPTEKEH HOJKHBI BHIOUPATHCS
TakuM 00pa3oM, 4ToObl (Gopmar OBIT B JOCTATOYHOW CTEMEHU HACHIIMIEH TpapUIeCKUM
MmarepuaiioM. He nomyckaercst HeonpaBaaHHOE YKPYITHEHUE U300paKeHUH.

Ha nucrax crangaptHoro ¢opmara BBIIOJIHSETCS pamka : cieBa - 20 MM, CBEpXy — 5
MM, CIIpaBa — 5 MM, CHU3Y - 5 MM. UepTex o01iero Buaa (TEXHOJOTHYECKAs cXeMa) SBIISETCS
00s13aTeNIbHBIM KOHCTPYKTOPCKUM JOKYMEHTOM M CIYXKUT HMCXOJHBIM MaTepHajioM IS
pa3paboTku paboueit qokymeHTaruu. YepTex o01mero Buaa n3aenus (yCTaHOBKH, TOTOYHON
JUHUM) TIpeHA3HAYEH ISl TOT0, YTOOBI JaTh MOJIHOE MPECTaBICHUE 00 U3/ICIUU B LIEJIOM,
npuHIUIEe ero paboTel. Ha uepTeke 001Iero Buaa M0KHBI OBITH TTOKa3aHbl HOMEpa MO3UIUI
BCEX COJEpXKAIMXCA B HEW COOpPOYHBIX EAWHWI] ¢ JIeTajJeii B COOTBETCTBHH CO
cnenudukarueid. Homepa mno3unuii MpOCTaBISIOT HA TOJIKAX JUHUKA BBIHOCOK. [lomku
pacmoJiaraioT mapauieibHO OCHOBHOW HAAMKMCH BHE KOHTYpa U300paKEHUS ¥ TPYNIIUPYIOT B
KOJIOHKY HWJIM CTPOYKY IO BO3MOKHOCTHM Ha OJHOW JuHMH. Pasmep mpudra HOMEpPOB
MO3UIIMI JTOJDKEH ObITh Ha OJIMH-JIBa HOMepa OoJblie, yeM pasMep mpudTa, IPUHATOTO IS
pa3MepHBIX YuCe Ha TOM ke deprexe. Cxembl — rpaduueckne TOKYMEHTHI, CXeMaTHIECKU
IPEACTABIISIONINE CTPYKTYPY M3, B3aHMOCBSI3b €r0 COCTABHBIX YAaCTeH W IPUHIIUI
pabotbl. Cxembl CiyXKaT g pa3padOTKu JAPYTUX KOHCTPYKTOPCKHX JOKYMEHTOB U
UCIIOJIB3YIOTCS TIPU COOpPKE, PETYIUPOBKE, IKCIUTyaTalluy U PEMOHTE U3/ICIIHS.

CxeMmbl BBITIOJHAIOT 0€3 y4eTa ACHCTBUTEIHHOTO MPOCTPAHCTBEHHOTO PACTIOJIOKEHUS
ANEMEHTOB wu3Menusi W 0e3 wmacmraba. Jlns kaxmoro rpaduyeckoro JTOKyMEHTa
npeaycMaTpUBaeTCsl CBOSI OCHOBHAS HAAMUCH ( IITAMIT ), KOTOpas pacriojaraeTcsi B MpaBoM

HUDKHEM YTJIy YEPTEkKaA, CXEMBI UJIM APYTOro TEXHUYECKOTO AJOKYMeHTa ( puc. 4.1

185
7 10 23 15 10 120

Jurep Macca MacmTab | w

M| Jlnet | Ne nokymenra | Hoamues | [lara

(1) (5) (6)
55 5 17 18

55

Pazpadoran

15

[Iposepun

T.KOHTPOIB Jlner (7) | Jlnctor (8) )
o (10) | (11) (12) (13) 20

—

15

H.xonrpons (3) (9)

Visepunn

70 a0

Pucynok 4.1 - OcHoBHast HAANMUCH ( ITAMIT )
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Ha nucrax dopmata A4 ( 297 %210 ) oCHOBHBIE HAAMKHCH PACIOIararoTCs TOJIBKO
BJI0JIb KOPOTKOM CTOPOHBI JIMCTA, a Ha JIUCTAaX OCTAIbHBIX ()OPMATOB - BJIOJIb KOPOTKOM WU
BJI0JIb JIJTMHHOM CTOPOHBI, B 3aBUCUMOCTH OT PacIoioxkeHus (popmara JmcTa.

B rpadax ocHoBHOI Hagnucu (HoMepa rpad moka3zaHbl B CKOOKaX) yKa3bIBAIOTCS:

rpada 1 - HauMeHOBaHUE U3/ENHUsA, 00BEKTa, JOKYMEHTAa B UMEHUTEIHHOM TMaJexKe
€AMHCTBEHHOTO yKcia. Ecin HauMeHOBaHUE COCTOUT U3 HECKOJIBKUX CJIOB, HA IIEPBOM MECTE
MOMEIAETCS] UMsI CYIIECTBUTEIHHOE.

rpada 2 - 0603HaYeHNE KOHCTPYKTOPCKOTO JOKYMEHTA;

rpada 3 — 3anonHsAETCs TOJIBKO HA YepTexax JAeTajeil;

rpadga 4 - nuTepa — OyKBEHHOE YKa3aHHE, XapaKTEepU3YIoIlee NTOKYMEHTanui (B
JTUIUIOMHBIX MPOEKTax - qutepa «JI»);

rpada 5 - yka3zpIiBaeTcs Macca JeTanu ( He 3aroIHsIeTCs ),

rpada 6 - mpocTaBIsSIeTCsl MacIITao;

rpada 7 - yka3zpIBaeTCsl MOPSIAKOBBI HOMED JIUCTA;

rpada 8 - yka3zpIBaeTcs 00111ee KOJTUIECTBO JTUCTOB;

rpagpa 9 - yka3pIBaeTCs HAMMEHOBaHHWE Y4eOHOTO 3aBelCHMs, (COKpaIIeHHOE
HA3BaHUE), © HOMEP TPYMIIbI, O/ BHIYCKA,

rpada 10 — 3amogHsSIeTCs 0 YCMOTPEHHIO 00yUaroIuXxcs (MOKHO HE 3aI0IHSATD);

rpada 11 — hamunuum auIl, MOJNUCHIBAIOIIUX IOKYMEHT;

rpada 12 - moanucu aui, GaMuInl KOTOPHIX yKazaHsl B rpade 11; 19;

rpada 13 - naTa noanucaHus JOKyMEHTA.

B neBom Bepxnem yriy ueprexxka ¢opmara Al B pamke pasmepom 120 X 15 MM
moMeIniaeTcs: 0003Ha4YCHHE JOKyMEHTa TO JKe, 4yTOo B Tpade 2, HO mepeBepHyToe Ha 180

IpaycoB.

4.5 Crneuungukanuu Ha 3IeKTPo0OOPYI0BaHHE U MAaTEPUAIIbI

Jlanupie 00 »dJIeMeHTax M YCTPOWMCTBAX, HM300paKCHHBIX Ha CXEME W3Jenus,
3aMHCHIBAIOTCS B CHeHM(UKAIUIO (MEepeueHb 3IeMEHTOB). JlomyckaeTrcs Bce cBeAeHHsS 00
AJIeMEeHTax MOMeNaTh PSIOM C UX U300pakeHUEeM Ha CBOOOAHOM MoJjie cXeMbl. CBSI3b MEXIY
YCIIOBHBIMU IrpauyecKUMHU 0003HAYEHUSIMU U TIEPEUHEM DJIEMEHTOB OCYIIECTBIISIETCS Yepe3

MO3UIIMOHHBIE 0003HAUECHUS.
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[lepeuenb rneMeHTOB momelaercs Ha jucte ¢popmara Al wiau BBINOJHSAETCS B BHUIE
CaMOCTOSTEIILHOTO JIOKyMeHTa Ha Jmcte (popmata A4 ¢ OCHOBHOUM Hamamucwio (puc. 4.2).

HGpC‘IGHB OJICMCHTOB O(I)OpMHHGTCH B BHJC Ta6J'II/IIIBI 1 3all0JIHACTCA CBEPXY BHUS.
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Pucynok 4.2 - IlepeueHb 3J€MEHTOB Ha 3JIEKTPOOOOPYIAOBAHME M MaTepUabl
(cnermudukarus)

B rpadax nepeuns (puc. 4.2), yka3bpIBaroTCsl CIEAYIOLIUE TaHHBIC:

B rpade « Ilo3. 0603HaueHUE » - MO3ZULHUOHHOE 00O3HAYEHUE JIEMEHTA, YCTPONCTBA

WK (PYHKIIMOHAJIBHOM TPYIIIIEI;
B rpade « HaumeHoBanue » - HaMMEHOBaHUE 3JIEMEHTa (YCTPOMCTBA) B COOTBETCTBUU

C JOKYMCHTOM, Ha OCHOBAaHHH KOTOPOIo0 OH HpI/IMCHéH, 1 0003HAYCHHUE ITOTO AOKYMCHTA
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(OCHOBHOM KOHCTPYKTOPCKHMM JIOKYMEHT, TOCYAAapCTBEHHBIA CTaHIApT, TEXHUYECKUE
yCII0BHS); 7151 (PYHKIIMOHATLHOM TPYIINBI - HANMEHOBAHUE;

B rpade « Ko » - konnuecTBo 0IMHAKOBBIX JIEMEHTOB;

B rpadpe « Ilpumeuanue » - TEXHUYECKHUE JaHHBIC d3JeMeHTa (yCTpOWCTBA), HE
colepxkalecss B ero HauMeHoBaHuU. [Ipu pasmelieHUH mepeyHs SJEMEHTOB Ha JIUCTE
¢dbopmara Al, oH pacrnonaraercs HaJi OCHOBHOM HAJMMCHIO Ha PacCTOSIHUM HE MeHee 12 Mm
OT Hee.

[IponiomkeHue nepeyHs MOMENaeTcs CaeBa OT OCHOBHOUW HAAMKUCH, OBTOPSISL TOJIOBKY
tabnuipl. [lepedeHn 3JIeMEHTOB 3aIUCHIBACTCS B CTICIM(UKAIINIO TTOCIE CXEMbI, K KOTOPOU
OH BBIMYIIIEH.

[Topsinok 3amucu 3JIEMEHTOB, B MEPEYHE CIEAYIONINI: AJIEMEHTHI 3alHUChIBAIOTCS 10
rpynnaM (Bugam) B andaBUTHOM TpsSAKe OYKBEHHBIX TMO3UIMOHHBIX 0003HAYCHHUIA,
pacrosiarasi 1Mo BO3pPAaCTaHUIO MOPSIAKOBBIX HOMEPOB B Mpeenax Kax[AoW TpyMibl, a Mpu
U(POBBIX 0003HAYEHUAX — B MOPSIKE UX BO3pACTAHUS.

Jns cokpamieHusi mepevHsl JOMYCKAeTCs OJHOTUIHBIE AJEMEHTHl C OAWHAKOBBIMHU
napamMeTpaMu M MOCJIEN0BATEIbHBIMU TOPSIKOBHIMA HOMEpPAMH 3alMChIBaTh B IEpEUYeHb
OTHOM CTPOKOMW, YKa3biBasg TOJIBKO TO3UIIMOHHBIE OOO3HAYEHWS C HAUMEHBITUM U
HauOOJIBIIINM TIOPSIAKOBEIMU HOMepamu, Hanipumep, C1, C2; R4 ...R6.

B rpade « Kon » ykasbiBaeTcst o0iiee KOJIMYECTBO Takux ayeMeHToB. [Ipu 3amucu
OJIHOTUIHBIX 3JEMEHTOB JIOMYCKAETCS HE IMOBTOPATh B KAXKJOW CTPOKE HAMMEHOBAHHE
AJIeMEHTa, a 3alKChIBaTh €ro B BUJE OOIIEro HAMMEHOBAHUS K COOTBETCTBYIOLIEH TpymIe

QJICMCHTOB.
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5 HOPMATHUBHBIE CCbUIKHA

B MeroauueckomM mocoOuM  Bce  JaHHble 1O  O(QOPMIICHUIO  BBIMYCKHOM
kBannunrpoBanHoil padbotsl B3aThl U3 [OCT P 1.5-2004 «Crannaptusanus B Poccuiickoit
Oenepanuu. Crangaptel HauvoHanbHble Poccuiickoit @enepanuu. [lpaBuna moctpoeHus,
u3noxeHus, opopmienuss u obo3HaueHus», a Tarkke ['OCT 2.105-95 «Enunas cucrema
KOHCTPYKTOpPCKOM nokymeHTanuu. O0mume TpeboBaHus K TEKCTOBBIM AokyMeHTam» u [ OCT
7.32-2001 «Cucrema ctanaapToB o uHGOpMauu, OUOJIMOTEUHOMY U U3JaTEILCKOMY JICITy.
OTuet 0 Hay4yHO-HCCIen0BaTeNbCckol paboTe. CTpyKTypa U npaBuia 0hOpMICHHS.

Kpome TOro B mocobuum wucnoiapb3oBaHa HWHGOpMaLUsa B3ATas W3 CIEAYIOMINX
HOPMATHUBHBIX JOKYMEHTOB:

- TOCT 2.103—-68 Enunasg cucremMa KOHCTPYKTOPCKOM JokymeHTauuu. Cranunu
pa3paboTKH;

- T'OCT 2.104-2006 EnnnHas cucteMa KOHCTPYKTOPCKOW JOKyMeHTauu. OCHOBHBIE
HaJ[IUCH;

- TOCT 2.106-96 Epunas cucteMa KOHCTPYKTOPCKOW JOKyMEHTaluH. TeKCTOBbIE
JOKYMEHTBI;

- T'OCT 2.109-73 EpauHas cucteMa KOHCTPYKTOPCKOM JoKymeHTanuu. OCHOBHBIE
TpeOOBaHUS K YepTexKaM;

-T'OCT 2.301-68 EnuHas cucreMa KOHCTPYKTOPCKOW JOKyMeHTauuu. @opmarsl;

- T'OCT 2.302-68 Enunasi cuctemMa KOHCTPYKTOPCKOM IOKYMEHTaIuu. Maciitaosr;

-T'OCT 2.303—-68 EnuHas cucteMa KOHCTPYKTOPCKOW JOKyMeHTauuu. JInHuu;

- IT'OCT 2.316-2008 EnuHas cucteMa KOHCTPYKTOPCKOW AoKyMmeHTanuu. [IpaBuina
HAHECEHUs HaJIuced, TEXHUYECKUX TpeOOBaHMM M TabnuIl Ha rpadUYecKUX JOKYMEHTaX.
OO01re NoJI0KECHUS,

- 'OCT 2.321-84 Eaunas cucteMa KOHCTPYKTOPCKOW JoKyMmMeHTauuu. O0o3HaueHUsI
OYKBEHHBIC;

- T'OCT 2.701-2008 EnuHas cucrteMa KOHCTPYKTOPCKOM JTOKyMeHTauuu. CXeMBbl.
Buabl u tunsl. O61me TpedoBaHus K BBITIOJIHEHUIO;

- T'OCT P 7.012-2011 Cucrtema cranaapToB mo uHpopmanuu, OUOIMOTEUHOMY U
uznareiabckoMy aeny. bubnuorpaduueckas 3anucek. CokpalleHue clioB Ha PYCCKOM SI3bIKE.

OO6mue TpeOoBaHUS U MPABUJIA;
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- T'OCT 7.1-2003 Cucrema crangaptoB 1o uH(opmamnuu, OHOIUOTEYHOMY H
u3zaTenbekoMy Aeny. bubnuorpaduueckas 3anuck. bubnnorpadguueckoe onucanue. O61mme
TpeOOBaHMS U MPaBUJIa COCTABICHUS;

- T'OCT 7.82-2001 Cucrtema crangaptoB mno uHboOpManuu, OUOIUOTEUHOMY U
u3zareabckoMy gAeny. bubnuorpaduueckas 3anuchk. bubnuorpaduyeckoe onucaHue
AJIIEKTPOHHBIX pecypcoB. O01Ie TpeOOoBaHUS U IIPABUIIA COCTABICHUS;

- T'OCT 7.9-95 Cucrema cranmapToB Mo HHPOpMALUH, OUOIMOTEUHOMY U
uznareiabckoMy neny. Pegepar u annoranus. O61ue TpedoBaHus;

- TOCT 7.11-2004 Cuctema crangapTtoB 1o wuHpOpMauu, OUOIMOTEYHOMY U
uznatenbckomy aeny. CokparieHue ClioB U CIOBOCOUYETaHMH Ha MHOCTPAHHBIX €BPOMEHCKUX
A3BIKAX;

- T'OCT 8.417-2002 I'ocynapcTBeHHasi cuctemMa 0OeCIeueHus €IUHCTBA N3MEPECHHUIA.
Enuauner Benmuuun; - [OCT 19.106-78 Enunas cuctemMa mporpaMMHON JTIOKYMEHTAIUU.
TpeOGoBaHus K MPOrpaMMHBIM JJOKYMEHTaM, BBIMIOJIHEHHBIM IT€YATHBIM CIIOCOOOM;

- 'OCT 19.404-79 Enunas cucrema nmporpamMmmHoi gokymeHTanuu. [loscHuTenpHas
3anucka. TpeboBaHuUs K COAEPKAHUIO U O(POPMIIECHUIO;

- T'OCT 19.701-90 Enunas cucremMa nOporpaMMHOM JOKyMeHTauuh. Cxembl
QIrOPUTMOB, TNPOrpaMM, JaHHBIX U cucTeM. (OO0o03HAa4YeHUs YCJIOBHBIE U MpaBuia
BBITIOJIHEHUS,

- TOCT 21.101-97 Cucrema mNpPOEKTHOM JOKYMEHTAUUU I CTPOUTEIHCTBA.
OcHoBHBIE TpeOOBaHUS K MPOEKTHON U pabouel JOKyMEHTaIUH;

- 'OCT 24.301-80 Cucrtema TEXHUYECKOM TOKYMEHTalUd Ha aBTOMATHU3UPOBAHHbBIE
cucTeMbl aBToMaTu3auuu. Oo1me TpeOOBaHUS K BBHIITOJHEHUIO TEKCTOBBIX IOKYMEHTOB;

- T'OCT 9327-60 bymara u uznenust u3 oymaru. [lorpedburtenbckue hopmartsl;

- P 50.1.028-2001 MuadopmanrioHHbIE TEXHOJOTHH TOIIEPKKH KU3HECHHOTO ITUKIIA
npoaykuuu. Metononorust GyHKIMOHATIBHOTO MOJIETUPOBAHMS;

- MU 06-03.1 MeToauueckue PEKOMEHIAIMK II0 OpraHu3aluu  padoThI

rocyaapCTBCHHBIX aTTCCTAIIMOHHBIX KOMUCCHH.
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6 OBIIME PEKOMEHIAIIMM TI0 BBIIIOJHEHUIO  BBIITYCKHOU
KBAJIMOUKAITIOHHOM PABOTHI

OnHolt U3 GopM CaMOCTOATENbHOU PadOTHI O0YYAIOUIMXCA Ha 3aBEPILAIOLIEM 3Tare
00yYeHUs SBISICTCS TUILNIOMHOE TpoeKTUpoBaHue. OHO MPHU3BaHO OOECTICYUThH BBHITIOTHEHHE
3a71a4 MHYXCHEPHOU IS TEIILHOCTH B 3TOM BHJIE Y4€OHOTO IpoIiecca.

JIMIIJIOMHBIA TPOEKT TO ANEKTPUPHUKAINH OOBEKTa, SBISETCS KOHIIEHTPATOPOM
TEXHUYECKMX 3HAHWI, YMEHHI M HABBIKOB, KOTOpbIE MPUOOpETaeT OOYYaIOIIUICS 32 BECh
nepuon oOydeHuss B BemieM ydeOHOM 3aBeneHHH. OH TMO3BOJISIET OLEHUTH YpPOBEHb
00IIeTeOpEeTHYECKOI U CHIeNMaIbHON TTOATOTOBKH 00yYaromerocs, HapaboTKN 3JIEMEHTOB O
MPOCKTUPOBAHUIO.

3amadaMu TUTUIOMHOTO TIPOSKTUPOBAHUS SBIISIETCS pa3pabOTKa MPOEKTa KOMILIEKCHON
ANMEKTPUPHUKAIMN TPOU3BOACTBEHHBIX MPOIECCOB MPEANPHUITUS C YYETOM JIOCTHXKECHHIA
HAYKd U TEXHHKH, COBPEMEHHOTO YpPOBHS pa3BUTHs TPOU3BOJCTBA, OOECICUCHHS
0€30MacHOCTH OOCIY>KMBAIOIIETO IepcoHaia, TPeOOBaHMN TEXHUYECKOW SKCIUTyaTalluu
AIEKTPOOOOPYIOBAHUS, U TEXHUKO-IKOHOMUYECKOTO 000CHOBAHUS MIPUHSATHIX PEIICHUI.

OOBeKTamMu MPOCSKTUPOBAHUS IPUHUMAIOTCS IPOU3BOJICTBEHHBIC MTOIPA3ACICHHAS BCEX
(GopM COOCTBEHHOCTH B COOTBETCTBYIOIIMX KOMIUIEKCAX U CUCTEMaX.

JlurutomHsIid ipoekT coctouT u3 3amucku (PI13), pacuetHoro oObscHEHUS 00BEMOM

50 - 60 cTpaHuIl TeKCTa KOMIBIOTEpHOTO Habopa u 4 - 5 muctoB dpopmata Al rpaduueckoit

YacTu.

OOpazelnl TUTYJIBHOTO JIUCTA BBITYCKHOW KBaM(UKAIIMOHHOW pabOThl, IpUBEIEH Ha
pucyHke 6.1.

OOpazen, 3aaHus Ha BBITYCKHYIO KBalW(UKAaLMOHHYIO paboTy, HpUBEIEH Ha
pucyHke 6.2.

OO0pa3en, KaJleHJApHOTO TUIaHa MOJATOTOBKHU BBIMYCKHON KBaNU(DUKAIMOHHOW pabOThI,
MPUBEJECH HA pUCYHKE 6.3.
OO0pa3zer; BeA0OMOCTH AUTUIOMHOTO TIPOEKTA MPUBEICH HAa PUCYHKE 6.4.

CrpykTypa aHHOTAIIMU MPUBEICHA Ha PUCYHKE 6.5.
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MEHICTEDCTE O HAVIO I BRICHIEDND OGP ASOE AHIHE DOCCIHIICKOR $EJED ATTHIT
SEISpATEEDS TOCFEERCTESHEDS SETOROMENS OODET0ESTMREDS YUDSELSHES ERICONSTD OOpEi0ESHET
“KPRIMCEHHA $ETEPATRHEIH YHHEEPCHTET mu=sn B.J. Bapragomoro:
MIPHEPEFHEHCKH ATPAPHRIA KOJIETE (SHIHAT)

YTBEPAJALD
3aM. THpeETOpa oo yee0HoH
paboTe

A H. Xamposea
it B 2020r.

BREIITYCKHAA KBATHNSHKAIMMOHAHAA PABOTA

THIUIOMEEDE DposkT Ha TeMy: [IposKT SIeKTpHHKANE CEHHZpHEEZ © paspaboTHOR

Ei“_"E[C‘IF_"'.!H 25 TN ATHS 2T MH M THN 2T

Brmomemet cryaerT: Baamnapor Cepreit Atercaniporm

{pymma47-3
Cnemeameeects: 35.02.08 ¢ 30w TpHO HEAIDR B SBETOMATHIAIHA C2THCKOTD XOSEHCTEZY |

?I":_'EE.'J:E[IiIHI-IE]]HHZ TexrmmE-30erTpHE

PyropomeTes BEP: 3mavenciit Brxrop Bacimsesm

TOITYIIEHA K 3AIUTE
{Ipemas Mo
DT ::- 20 r.
Mara cozms:
TaTa SAITHTEL:
Duesxa:

c. [Iputpesmoes, 2020 1.

Pucynok 6.1 — OOpa3zer TUTYJIBHOTO JIMCTA BBIMYCKHON KBaTU(UKALMOHHON pabOThI
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MHHHCTEPCTBO HAVEI H BRICIIIET O OBPA30BAHITA
POCCIHICKOM SETEPAITII
$enepaTEHOS rOCYIAPCTECHHOS AETOHOMHEOE 00paz0EaTENEHOS VIpEKICHHS
. BEICIIETO 00pas0BaHHA
«KPBIMCKITH ©EJEPAJIbHBIM VHHBEPCHTET mmenu B.H. Bepranckoros
[MPHBPEXHEHCEITI ATPAPHBIM KOJIJIETA ($ILTHAT)

VTBEPE JALD
3aMecTHTEIE JHPEKTOpa [0 VHe0HoH
padoTe

A H. Xawpoea
i i 2020 r.

SATTAHIE HA BBITYCEKHYIO KBAJTTHPHKAITHOHHYIO PABOTY

Ooyaaromenmyca: Bramaumpory Cepreto ATeKcaHIPOEHTY

CrnegrameHocTes: 35.02.08 JaekTpndukanng 0 aABToMaTHIAINA ¢'X

1. Tema pabotel: IIpoekT 3nekTpHMHKAITHH IeXa M0 OPOH2BOACTEY MOJCOTHEYHOTO
MaclIa ¢ pazpadoTEOH CHCTEMEl AETOMATHEHPOEAHHOTO VIPAEIEHHA TEXHOIOTHYSCEHM
MPOLECCOM

2. ¥1eepiaena nprEazoM Ne CTIO86 o1 22.01.2020 1.

3. Cpok cOa4H 00VHAIMIHMCA 2aK0HYeHHOH paDoTEL 11.06.2020

4. HcxogHels JaHHEE K padoTe. PesviIETaTH NPeIIHIIIOMHEOH NPAKTHEH, HAVIHAT
TeXHHYECKAT THTEPATYpPa, TeXHHYecKad JoKyMeHTannd, HEdopuanad Internet
5. CofepEanse EENIVCEHOH KEATHHEATHOHHOH padoTE
BBEJJEHHE
. XapaxKTepHCTHEA 00EEKTA H aHATH? TeXHOIOTHH OPOHZEOICTESHHE IPOLScCoE.
. Pacder H BEIOOpD CHIOEOTO 3ISKTPOOOOPYIOEAHHA.
. IIpoekTHpORAHHE EHYTPHIEXOBOH CHIOBOH 3IeKTPHISCKOH CeTH.
. IIpoeKTHPOEAHHE CHCTEME] AIeKTPOCHA0KEHHA.
. OxipaHa Tpyaa H OKpPYEHAIOMEH CpegEL
. TeXHHKO-3KOHOMHYECKHE PaCcueTEL
BEEOIEL IO DPOSKTY.
CIHCOK THTEPaTYPEL
6. [lepeveHE HIIMFOCTPATHOHHO-TpadHISCKOr0 MaTepHANTA: YepTeaH, TpadHEH, CHeMEL
7. JlaTa ERIIAYH 23AHHT 12.03.2020
8. PYKOBOJHTENE EEITYCKHOH KEATHQHEATHOHHOH padoTEL: NPemoJaBaTelh
SHaveHcEHE B B.

[ P R

& H.O. HOJIHCE
0 3agaHHe OpHHEAT K HCIIOJIHSHHED
Braguvmpoe C. A

¢ H.O. MOIITHCE
i« ¥ 2020 r.

Pucynox 6.2 — O0pa3ell 3a1aHus Ha BBITYCKHYIO KBaTM(DUKAITMOHHYIO padoTy
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Cpox Omuersa ob

Conepiarme paboTH
HCTIOMESHNA | HCTIONTHSHHH

I. | Usezrommesmse ¢ llomomermen o BEP

2. | Brbop u yTEepEIesme Teme BEE

3. | Unpegeterss cogepsanmx E CIpVETYpR BEE
4. | lloxbop meTepaTyps E cOOp MaTSpHAT2 TTX
BEP

3. | llpegocTaETsHMe H BHATES ISPHOECTO
EzpuarTa BEP

6. |llpemeapuremnras sammra BEFP

I IpenocTaEToHES OEOEIATETEOTO E3PHEFTS
BEP

8. | domyer ofyaaromerocs & sameTe BEE

0. | Penersuporarme BEF

10, | llogroTeEsa Jor12a1a Ha samuTy BEE

11. | IlpensocTapaerme pabota BEP 5 [ IR

12 | szmmTa BEP

PyEoBoINTSTh EROTYCEECH KEATHDHEAMEOHECH PaloTh: IPEI0IZEaTETh
Juamencssi B B.

& 0. TIOIIEHCE
“__ W 2020r.
ITpsEsT K HCOOTHSERRD 00V Ia0IHCE
Bazmoampos C. A
& 0. TIOIHCE
K W 2020r.
PacouoTpeno B ogobpeno Ha sacemarmm [TMVE
ISR TPOTEXHHISCKEX THCIHILTHH
IIpotokoaNe ot ) 2020r.
[Ipencenarets A B. AntonOE
Pucynok 6.3 - OOpasen KaJeHIapHOTO IUIAaHA IOJTOTOBKH  BBIIYCKHOU

KBaJIN(DUKAIIMOHHOM paboThI

[TpumepHOE coaepkaHue NOSICHUTENbHOW 3alMCKU BKJIIOYAET HAUMEHOBAaHUE BCEX
pa3aeioB, NoApa3AeaoB U T.1.. KoinuecTBO pa3enoB B MOSCHUTENIBHOMN 3allUCKE — HE MEHEe

mEeCTH.
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Pucynok 6.4 - O6pa3zel BeIOMOCTU JTUTNIOMHOT'O MPOEKTa
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AHHOTAITHA

[MpoerT STSRTPEQHEARE ISK2 00 IPOHIEOICTEY TOICKIHSTHOTO MacTa
paspaloThoE CHCTEME SETOMATHIHPOEZEHOTO VIPSEISHHE TeXHOTOTHISCHHM

mponeccon. [ JHITTOMERE OpoekT [ Baammuepoes Ceprefl ATSKHCZEIDOEEY. -
IIputpessoe: [TAK, 20201, 91 ¢

B ImmioMECM OpOSKTE PacCMOTPSHEl TEXHOTOTHISCKHS IPOLISCCH
NPOHSECICTES I0ICOMHETROTO MACTa.

Ha ocHOEe oNpeIsleHEERIX HCXOIHEIX J3HHEDK, paspaCoTaHE 33029 Ha
NPOSETHPOEREHS ISKTPEDHEAINE O8X3 00 OPOESBEOICTEY DOJCOIHSIHOTO
MacIa ¢ paspaloTEoH  CHCTEMEl  2ETCMITHSHPOEZEEOTC  VIIPaEISHER
TEXENIOTHISCERM IPOTISCO0M.

Paccomrage ®  BHOpaHD  TEXHOMOTHOSCEOE H o SISKTPOCHIOBOS
oG0Py I0E NS THEMH DepepaboThH CEMEH I0TCOTHETHIE.

B mDposkTe EHMOIESH pacdeT, EBHOOP H NOPOESPER  BHYTPSHESH
ISETPONPOECIEH, TYCEOSAIETECTC 0O0PYICEAHER H AMAPaTyPhl VIPaEIeHER
H 32IETH CHIOEOTD MISKTpoo0opy I0EaHMR [THEHE PECCOE ZEER.

PaccamTago 0CHOEHEIS TEXHHEQ-3HOHOMETSCEES IOK3aTTH OPOSKTa

JMITTOMERIE OPOSKT COTSPENT MeCTh PRSILTOE NORCHHTETLHOH JaIECEH

B 4 mEcTa rpademeckol gacTE Qopuata Al

Karoueswie cnosa: ABTOMATIHZAITHA ITOJCOMHEYHOE MACIO,
IIPECCOBAHME, 3JIEKTPHEHEAILNA, CHCTEMA YIIPABJIEHIA.

Taba. 8 Han. 2 Buta. 28

11— JIO5.0000000013
I,_ =y ,,__,,__ _T I-ITI Auem | Aot
jﬂ* EXRC AHHOmayus K 4733

Pucynox 6.5 - CTpykTypa aHHOTAIIMHU BBITYCKHOM KBaJU(UKAIITMOHHON PabOThI
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BBEJIEHUE
1 XAPAKTEPUCTUKA OBBEKTA " AHAJIN3 TEXHOJIOT M1
[MPOM3BOACTBEHHBIX ITPOLHECCOB
1.1 Ananu3 snekTpupuKalui U aBTOMATHU3AIUU TEXHOJIOTHYECKUX MPOILECCOB
1.2 Ananu3 npoOjieMbl 1 000CHOBaHUE MIPUHATHIX PEIICHUN
1.3 AHanu3 CyIecTBYIOIIUX METO/I0B OTOIICHUS dKUBOTHOBOIYECKHUX
MMOMENIEHUN
1.4 CpaBHUTENBHBIN aHATHU3 CIIOCOOOB JIOKAJILHOTO 000rpeBa

1.5 CocraBieHre TeXHUUECKUX TPEOOBAHUI K MPOEKTY aBTOMAaTU3AIMHU U
MPUHATHS IPOCKTHBIX PEIICHUM
1.6 BeiBoibI 110 pazaenny

2 BBIBOP U TTPOBEPKA CHUJIOBOI'O DJIEKTPOOBOPY IOBAHU A

2.1 Knaccudukanus oTonuTeIbHOro 000py10BaHuUs ISl 5)KUBOTHOBOYECKUX
IMOMENIEHUN

2.2 Pacuert noKaJIbHOM CUCTEMBI 000TpeBa AJis CBUHAPHUKA-MaTOUYHUKA

2.3 Bo16op anexTpokaimiopudepHoi yCTaHOBKU U YTUIIM3aTOPOB TEILIa

2.4 BbI00p 37ME€KTPOABUTaTENS ISl CTAHAAPTHOTO TEXHOJIOTHYECKOTO
000pymoBaHUs

2.5 IlpoBepka BRIOPAHHOTO AJIEKTPOJIBUTATENIS MO BEIMYMHE ITyCKOBOTO MOMEHTA

2.6 IIpoBepka IEKTPOABUTATEINS 10 MUHUMAJIbHOMY MOMEHTY
3 [TPOEKTUPOBAHUE BHYTPEHHEN PACIIPEJIEJIMTEJILHOM
DJIIEKTPOCUJIOBOU CETU

3.1 BpiOop cxeMbl MUTaHUS CUIIOBBIX IEKTPONPUEMHUKOB

3.2 OnpeneneHue pacyeTHBIX Harpy30K

3.3 Be16op mapku, criocoba NpoKJIaJKu U CEYEHUs TPOBOIOB U Kabeei

3.4 Bb160p MarHUTHBIX MyCKaTeJle U aBTOMAaTUYECKUX BBIKITIOUATENeH JIst
CUJIOBBIX TOKOTIPUEMHHUKOB

3.5 CornacoBaHue JUIMTEIBHO AOMYCTUMBIX TOKOB MTPOBOJIOB C HOMHUHAJIbHBIMU
TOKaMH paclenuTeseil aBTOMaTUYECKUX BBIKJIIOUYaTeNen

3.6 IIpoBepka 3alMTHBIX anmapaToB Ha cpabaThIBAaHUE U KOMMYTAIIHOHHYIO
CIOCOOHOCTH MPU KOPOTKOM 3aMbIKAaHUH

3.7 Be100Op CUIIOBBIX paclpeaeuTeIbHbIX TKa(oB
4 PA3PABOTKA CHUCTEMbI ABTOMATU3MPOBAHHOI'O VYIIPABJIEHUA
[MPOHECCOM MUKPOKJINMMATA

4.1 CocraBreHre TEXHOJIOTHYECKUX TPEOOBAHMIA K TIPOIECCY aBTOMATH3AIIUN

4.2 ObocHOBaHME MAPAMETPOB, MOAIEKAIIUX KOHTPOJIIO U BBIOOP TEXHUYECKUX
CPEIICTB aBTOMATHU3AI[UU

4.3 Pa3zpaboTKa alnroputMa 1 CXeMbl AJIEKTPUUIECKON (QYHKIMOHATBHOM
aBTOMAaTHU3ALMH TEXHOJIOTMYECKOr0 Mpouecca

4.4 Pa3paboTKa CXeMbI AJIEKTPUICCKON MPUHIMITHATIEHON YIIPaBICHUS MTPOIIECCOM

4.5 Pa3paboTKa CXeMbI AJIEKTPUIECKON COeTMHEHUN

4.6 PazpaboTKa cXeMbl 3JIEKTPHUUECKOMN MOKIIOYCHHIA

4.7 OnpezenieHre HaJIEAKHOCTH U KauecTBa pabOThl aBTOMATU3UPOBAHHOMN
CUCTEMBI yIIpaBJIeHUS

4.8 Cocrapnenue crenudukanuy Ha MaTepUalibl 1 000pyA0BaHHE
5 OPTAHMBAIIN A TEXHUYECKOM DKCIUTY ATALIMH
SJIEKTPOOBOPY IOBAHIMA
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5.1 Opranuzaius 3KCIUTyaTaluy 3JIEKTPo00OpyA0BaHUS
5.2 DkcrutyaTanus 31eKTpooOopy10BaHUS
5.2.1 Dkcmyaranusi 3JIEKTpOABUTaTENEH
5.2.2 Dkcmyaranys MyCKO3alUTHOM anmapaTypbl
5.2.3 Dkcmnyaranus CpeACTB aBTOMATU3AIUN
5.3 PeMOHT 351eKTpo000py10BaHUS
5.3.1 PeMOHT 3eKTpoABUTaTENIeH
5.3.2 PeMOHT ¥ Hanajka MmyCcKo3alllUTHAs anmnapaTypbl
6 IIPOEKTUPOBAHUE CUCTEMBI DJIEKTPUYECKOI'O OCBEILIEHUA
6.1 CBeToTeXHUYECKUH pa3aen
6.1.1 Pacuet ocBernieHusI IPOU3BOACTBEHHOI'O TOMEIIICHUS 11eXa
6.2 DNIEeKTPOTEXHUUECKUN pa3en
6.2.1 Bp1Oop HampspKeHUS U CXEMbI TUTAHUS
6.2.2 Pa3zmeTka Ha MOMENIEHUE 1I€Xa MECT CBETUIILHUKOB, PO3ETOK,
BBIKJIIOYATENEN
6.2.3 BriO0op MecT yCTaHOBKH IPYIIIOBBIX OCBETUTEIbHBIX IUTOB
6.2.4 Bp160p Tpacc MpOKJIaIKH OCBETUTEILHON CeTU
6.2.5 Bri00p MapoK MPOBOJIOB U CIIOCOO MX MPOKIAJAKU
6.2.6 Pacuer momaay nornepevyHoro CEYeHus: IpOBOJIOB OCBETUTEIBLHOM CETU
6.2.7 IIpoBepka BbIOpaHHOM IIJIOLIAAN CEUECHUS 110 YCIOBUSAM HAarpeBa u
MEXAHUYECKON YCTOMYNBOCTHU
6.2.8. Bp100p KOMMYTaIlMOHHOW U 3aIIIUTHON anmapaTypsl
7 ITIPOEKTUPOBAHUE CUCTEMBI DJIEKTPOCHABXEHUA
7.1 PacniosioxxeHue 00bEKTa IIEKTPOCHAOKEHHUS U XapaKTePUCTUKA paiioHa
7.1.1 CoctaB moTpebuTenel u uxX XxapakTepucTUKa
7.1.2 Bp16op kKoH(HUTYpaluu CXEeMbI JIEKTPOCHAOKESHHUS
7.2 PacueTbl 3JIEKTPUYECKON HArpy3Ku
7.3 Bb100Op KOJIMYECTBA K MOIIHOCTU CHUJIOBBIX TPAHCPOPMATOPOB
7.4 Onpenenenue aonyctuMon notepu HanpspbkeHust Ha BJI 0,38 kB
7.5 Bb1Oop cedeHust MPOBOAOB C MPOBEPKOM Ha MOTEPIO HAIIPSHKCHUS
7.6 Pacuer u BBIOOP YCTPONCTB JJ1s1 KOMIIEHCAIIMKM PEAKTUBHON MOIIIHOCTH
8 OXPAHA TPYJIA Y1 OKPY)XAFOIIEN CPE/IbI
8.1 MepornpusTus no oxpaHe Tpyaa
8.2 PacueTbl UHAUBHUIYAJIbHBIX CPEACTB 3AIIUTHI
8.3 JleiicTBUE PIEKTPUUECKOTO TOKA
8.4 Texuuyeckue CriocoObI 3alTUTHI
8.5 3arpsi3HEeHUE OKpPYKaIOIIe cpebl
8.6 BbIBOIbI IO pazzaenny
9 TEXHUKO-DKOHOMMYECKHUE PACYETHBI U ITTOKA3ATEJIN
9.1 OO0uIMe MOJI0KEHUSI
9.2 Metoauka onpeeneHnsl 53KOHOMUYECKUX MTOKa3aTeNneu
9.3 PacueTHas yacTthb
9.4 OnpeneneHrie KaMUTAIbHBIX BIOKECHUN
9.5 OnpeneneHrne 5 KOHOMUYECKHX MTOKa3aTeIen
9.6 BbIBOIbI 110 pazaey
BbIBO/IbI I1O ITPOEKTY
CIIMCOK JIUTEPATYPHI
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Obpasey popmul 0151 HOPMOKOHMPOIS

BrinyckHol kBanu(puKalnoHHON paboThl 00ydaronierocs

CIICOHMAJIbHOCTD

HOPMOKOHTPOJIb

[Tpunoxenue Al

IpyIIIbI ,

Tema BBITYCKHOM KBATU(PHUKAITMOHHON pabOTHI

Amnamus BKP Ha cooTBeTcTBHE TpeOOBaHUSIM

Ne O0bekT ITapameTtpsl CoorBercTBYeET +
He
COOTBETCTBYET -
1 HasBanue tembl | COOTBETCTBYET YTBEPKIACHHOM TeMAaTUKE
2 Pasmep mpudta | 14 kezens
3 Ha3zBanue Times New Roman
mpudTa
4 MeXCTpOUHBII 1,5
MHTEpBAI
5 Ao03arg 1,5
6 [Tons (Mmm) Jlesoe -30 mm, npasoe — 10 mm, epxnee —
20 mm, nusicnee — 20 mm
7 OO6mmit 00bemM He menee 40 cmpanuy neuamno2o0 mexkcma
paboTHI
8 O6Bem 2-3 cmpanuywl
BBEJICHUSI
9 O6Bem 30-40 cmpanuy
OCHOBHOW 4acCTH
10 O6Bem 2 cmpanuybl
3aKII0YEHUS
11 Hymepanms Cke603Has, 6 HUJICHEU Yacmu aucma,
CTpaHUIL cnpasa apabckumu yuppamu
12 [TocnenoBarenwv | TumynvHoiti ucm, 3adanue Ha
OCTh ounnomuyio pabomy, Cooeporcanue,
CTPYKTYPHBIX Bseoenue, Ocnosnas uacms, 3axnouenue,
yacter pabotel | Cnucok aumepamypeul, Ilpunooscerue.
13 Odopmiienne Kaorcoas cmpyxmyprnas uvacmo
CTPYKTYPHBIX HauuHaemcs ¢ HO8OU CMPAHUYbL.
yactel pabotel | Haumenosanus npueoosamcs ¢ ab3ayHbim
OmMCmMynom npoONUCHbIMU OVKEAMU.
Paccmosanue mescoy nazeanuem u
mekcmom - 0ge cmpoku. Touxa 6 Konye
HAUMEHOBAHUS He CMAGUMCSl
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14 Crpykrypa 8bl0epIICana
OCHOBHOM 4aCTH

15 KonugecTBo n 20 — 30 bubauoepaguuexux, cnpagouHbix
oopmieHuE U IUMepamypHvix UCMOYHUKOS,
UCIIOJIb30BAHHOM | unmepHem-pecypcos
JUTEPATYPHI

16 Hanuuue u 00s13amebHbl
odopmiieHHE
MIPUIOKEHU N

17 Odopmiienne Cooepoicanue exnrouaem 6 ceost 3a20108KU
coJiepKaHus U 8cex, 21aes, napazpagos, NPUIOHCEHUL C
CCBIJIOK Ha VKa3aHuem HAyaibHbIX CMpPaHuy
JUTEPATYPY

18 Odopmiienne Pacnonazaromces nocne ynomunanus 6
TaOIUIL mexkcme

19 Odopmiienne Pacnonazaromces nocne ynomunanus 6
PUCYHKOB mekcme

20 Ccpuiku Konuuecmeo ccvinox 6 mexcme

cOOmeemcmeyem CRUCKY UCHONb308AHHOU
Jumepamypul

21 Odopmiienne
OCHOBHOM
HAJITUCU

HOpMOKOHTpOJII) BBIITOJIHUII:

JIOJBKHOCTHOE JTUIIO0 (HOPMOKOHTPOJIED)
pykoBoaurens BKP

(¢.m.0.)

C pe3yabTaTtaMu HOPMOKOHTPOJISI O3HAKOMJICH:

OOyuatomuics

3amMedaHus yCTpaHEHbI:

Jlara

(¢.m.0.)

(moamucek)

(¢.m.0.)

(moAmuCh PYKOBOAUTES)
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[Tpunoxenue A2

Obpasey popmul 01151 0M3b18a PYKOBOOUMENS

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUHCKON ®EJEPALIUM
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
YUPEXKIEHUE BBICLIETO 00pa30BaHUs
«KPBIMCKHWH ®EJEPAJIbHBINA YHUBEPCUTET umenu B.U. Bepuaackoro»
(®I'AOY BO «K®VY um. B.1. Bepnaackoro»)
[TpuOpexxHeHCKHii arpapHbIi KOJUIeIK ((puiran)

OT3bIB
Ha BBIMYCKHYIO KBATH(PUKAITMOHHYIO paboTy
d.1.0.
CrenuanbHOCTD
rpynmna

Tema paboTsr

0a3a mpeIUIIIIOMHON MTPAKTUKH, HANMEHOBAHUE OPTaHU3aIIIN

1. 3akmrouenue o coorBercTBuU BKP 3asgBneHHol TeMe 1 3a1aHus Ha Hee:

2. Or1ieHKa Ka4ecTBa BBINOJIHEHHS Kaxaoro paszaena BKP:

Ouenka ocHOBHBIX 35ieMeHTOB BKP
YPpoOBHHU OLICHUBAHUA HA
COOTBETCTBHE TPeOOBAHUSAM

Ne HaumeHoBaHue nmoka3areJst
CTaHJapTa
3 «ynoB» | 4 «xop» 5 «otTa»
1 AKTYaJIbHOCTh TEMAaTHUKU Pa0OTHI
2 [TonHOTa 0030pa HayYHOM
JUTEpaTyphbl
3 KoppekTHOCTh TOCTaHOBKH IENU U
3a/1a9 pabOThI
4 SICHOCTB, YETKOCTb,

NOCJEN0BATENBHOCTD U JOTHUKA
U3JIOKEHHUSI MaTeprana

5 S13bIK, CTHIIb M TPAMMATUYECKAMN
YpOBEHBb PabOThHI

KauecTtBO 0opmienus

KauecTtBO ncnonbp30BaHus
WJTIOCTPUPOBAHHOTO MaTepuaa
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(pUCYHKH, TaOMIBI, TpaduKu,
JMarpaMMebl U T.I1.)

8 [IpuMeHeHne COBPEMEHHOTO
MaTeMaTU4eCKOTO U
MIPOTPaMMHOTO 00eCIIeueHus,
KOMITBIOTEPHBIX TEXHOJIOTHI B
paboTte

Kpurepuu Hey10BIETBOPUTENHLHOMN OLIEHKU
(MpY HAJTMYMK HAPYIICHHUH 3aM0JIHAIOTCSL B 0053aTEIbHOM MOPSIIKE)

Ne cTp, Ha
Kpurepuu, npu HAJM4YUM OTHOTO M3 KOTOPLIX | OTMeTKAa KOTODOI
Ne padoTa oneHuBaeTCcs TOJALKO HA 0 P
BbISIBJIEH
«HEYI0BJIEBOPUTEJIbHO» HAJIUYUH
HEJ0CTATOK

1 | Hapymenue TpeboBaHMi K cOAEpKaHUIO pabOTHI,
BBIPA3UBILEECS B CIAEAYIOIIEM:
1.1 | Hapymeno cooTHolieHre 00bEKTa U IpeaMeTa

HCCIICIOBAaHUSI

1.2 | HapymieHo COOTHOIIIEHHE TEMBI, IPEIMETA U 1IEJIH
HCCIICIOBAHUSI

1.3 Hapy1iieHo CoOoTHOIIIEHUE LIeJH U 3a/1a4
YICCJIEIOBAHHUS

2 | O6beM paboT meHee 30 TMCTOB MAITMHOITUCHOTO
TekcTa (¢ Beenenuem u 3akitoueHueM

BKJIFOUUTEIIBHO)
3 Hapymenne tpe6oBanmii ECKJ]
4 Hapymenue tpebosanuii 'OCT.......

3HaYUMOCTHU PaOOTHI:

4. O6uias oneHka kauectsa Boinosinenus BKP:

OTtHomenne oOyuaromerocs K BeimoigHeHU0 BKP:

CreneHb caMOCTOSITENFHOCTH 00YYAIOIIETOCs U €0 JIMYHBINA BKIIAJ B pACKpPBITHE IPOOIIeM
1 pa3paboTKa MpeIoKeHUH 110 X PELIeHUIO:

3aKJIr0OYEeHHUE U BBIBOIGI:
Ilpedcmasnennas guinyckmasn Keanupukayuonuas paboma 0onyckaemcs (e 00nycKkaemcs) K 3awume

OneHka:
JlaTa
PykoBoaurens BKP
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[Tpunoxenue A3
Obpaszey gopmul peyen3uu

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNMCKON ®EJEPALIMM
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpEeXKJACHUE BBICIIETO 00pa30BaHuUs
«KPBIMCKUH ®EJEPAJIBHBIN YHUBEPCUTET umenn B.J. Bepuaackoro»
(PI'AOY BO «K®VY um. B.1. Bepnaackoroy)
[TpuOpexHeHCKHii arpapHbIi KOJUIeIK ((puinan)

PELHEH3USA
Ha BBIMYCKHYIO KBATH(PUKAITMOHHYIO paboTy
®.N.0.
CrenuaiabHOCTh
rpyrmna

Tema paboThI

Oaza HpCI[,Z[PIHJIOMHOﬁ IMPAKTUKK, HANMCHOBAHUEC OpraHu3alun

1. 3axmrouenne o coorBercTtBur BKP 3asBneHHoi TeMe 1 3a1aHus HA HEE:

2. OreHKa Ka4ecTBa BBIMOJIHEHHS Kaxaoro paszaena BKP:

3. Onenka cTeneHu pa3pabOTKU TIOCTABIEHHBIX BOMNPOCOB U  MPAKTUYECKOM
3HaYUMOCTHU PaOOTHI:

4. O6uias oneHka kadecrsa Boinosinenus BKP:

Onenka:
Jlara
Penenzenr
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[Tpunoxenue A4

Obpasey ghopmvl 3a56KuU HA BbINOIHEHUE OUNTOMHO20 NPOEKMA

Hupektopy [IpubpexxHeHCKOTro
arpapHoro koJuiemxa (puanan)
A.B.PoroseHnko

3ASIBKA

PykoBoacCTBO, aAMUHUCTpALIUH

(opranusanus, NpenpUsTUE)

( yrpaBiieHHE CEeTbCKOTO X035 CTBa U T. [I.)
HpOCI/IM BBIIIOJTHUTh JUILIOMHBIN IIPOCKT HA TEMY:

¢ pa3paboTKo# Bompoca

OOyuaromumcest

(amummst, UMsI, OTIECTBO)

OO6yuaronuMcst B Baiiem kosuieke Ha OTaeIeHUN

PykoBoguTens npeanpustus

MOJIIHC, pacunppoBKa NOIIHUCH

« » 20 T.
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Yacts 1 Xapakrepuctuka 00beKTa U aHAINU3
TEXHOJIOTU MPOU3BOACTBEHHBIX MTPOLIECCOB
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BBEJIEHUE

3ajayaMu  TUIUIOMHOTO — TNPOEKTUPOBAHMUS  SBISETCS  pa3paboTKa  IMpOEKTa
KOMIUIEKCHOW 3JEKTPU(PHUKAIIUN TTPOU3BOJCTBEHHBIX MPOILECCOB CENbCKOXO03SICTBEHHOTO
NPEANPUATHS C YUETOM JOCTH)KEHUI HAyKH U TEXHHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHS
MIPOM3BOICTBA, obecrieueHus Oe3omacHOCTH 00CITy>KABAIOIIETO NepCcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPEOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
ANIEKTPOOOOPYIOBaHUS, SKOHOMHUYECKOTO aHaln3a MEePCIeKTUBHOTO Pa3BUTUSI O0BEKTa U
TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX PEIICHU.

B wmertoguueckoMm ykazaHMHM, B CXaTod ¢opme mpuBeaeHa HHOpMAIU,
nojuiexamiass pa3pabOTKe B  pacuyeTHO - TMOSICHUTENLHOW  3amHCKe, yKa3aHa
MOCIIEI0BATEIbHOCTD €€ BBIITOJIHEHHUSI.

B MeronuueckoM yka3aHMM JaHbl BCE HEOOXOIUMBIE CCHUIKM HAa TEXHUYECKHE U
CIpaBOYHbIE JaHHbIE JUISI pacuyeTroB, 4YTO OOJerdyuT paboTy oOydarolmuxcs o
BBITIOJTHEHUIO TUIIJIOMHOTO TIPOEKTUPOBAHUS.

B conepxannu MeToauueckoil pa3paboTKu MpeacTaBieHbl 00IIKEe TOJI0XKEHUS 10
CTPYKType, HamHCaHWUIO paszjiena «XapaKTepHCTHKa OOBEKTa M aHAJIW3 TEXHOJIOTUH

IMPOU3BOACTBCHHLIX ITPOLIECCCOB, C(I)OpMYJII/IPOBaHLI TpC6OBaHI/I}I JJIs1 €70 BBITIOJTHCHHUA.

OBILIUE YKA3AHUWA 110 BBITIOJIHEHMIO PA3/IEJTA

Pasnen «XAPAKTEPMCTUKA OBBEKTA UM AHAJIM3 TEXHOJIOI'MIA
ITPONU3BOACTBEHHBIX ITPOLHECCOB», B KOTOpOM MNPUBOASAT MPOU3BOIACTBEHHBIC
naHHble  oObekTa. g XO34MCTB  PEKOMEHAYETCS  MPEeABAPUTENIBHO  CENaTh
PKOHOMHUYECKUN aHAJIN3 TMEPCIIEKTUB Pa3BUTHSA, COCTABUTh YIIPOIIEHHBIN MOJIENh OU3HEC-
IUIaHa 1O YKPYIMHEHHBIM MTOKa3aTelIsIM.

OTOT pasmen OOOCHOBBIBAET TEMYy IIPOCKTAa: Pa3BUTHE, PEKOHCTPYKIUIO WIIH
MPOCKTUPOBAHKUE dJEKTpuuKanys o00beKTa. XapaKTepHBIMH BOMIPOCAMHU paszfesa
SBJISIFOTCSL:

— 001m1ast XapaKTEePUCTHKA,;

— aHaJIU3 XO3AMCTBEHHON AESITEILHOCTH O0OBEKTA;
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— ompeesieHNe OOITNX MOKA3aTENeH U COCTOSTHUS ANEKTPU(PUKAIHS O0HEKTA;
— aHaJu3 ANEKTPUPUKALIMS XO3SIICTBA;

— BBIBOJBI ITO pasaciy.

[Tpumep.

1 XAPAKTEPMCTHUKA OBBEKTA W  AHAJIM3 TEXHOJIOTUH
[MTPOMU3BOACTBEHHBIX ITPOHECCOB

1.1 Anamus BJICKTpI/I(bI/IKaHI/II/I 1 aBTOMAaTU3alIWH TEXHOJOTHYCCKUX ITPOUECCOB

[Ipon3BOICTBO CENBCKOXO3SHUCTBEHHON MNPOAYKIUHU SABISETCS HauOojiee BaKHON
3ajaueii gro6oro rocynapcerBa. MHTeHcuduKkamus oTpacieil KHUBOTHOBOJACTBA SIBISETCS
HEOOXOMUMBIM YCIOBUEM Juisi Oojiee TOJHOTO Pa3BUTHS CEIbCKOXO3SICTBEHHOTO
npou3BojcTBa. J[ns moBbimieHUs 3()PEKTUBHOCTH HCIOIB30BaHUS MPOU3BOJCTBEHHOTO
MOTEHLIMajga >KHUBOTHOBOJICTBA CO3JAIOTCS JKMBOTHOBOAUYECKHE (EepMbI, HAa KOTOPBIX
MPOU3BOJCTBO MPOAYKIIMH JIOJDKHO COMPOBOXKIATHCSI POCTOM YPOBHSI TEXHHUYECKOTO
ocHalleHus: (epM U KOMIUJIEKCOB, a HE MOBBIIIEHUEM 3SHEPrOBOOPYKEHHOCTU TPY[a.
BoinmonHenne JaHHBIX YCIOBUN HEOOXOAMMO 7Sl CHIKEHHUS Ce0ECTOMMOCTH EIMHHIIBI
HPOIYKIMH )KUBOTHOBOJICTBA, & TAKXKE JUIsl CO3AaHUS IOTOYHOCTH €€ MOJTYUYEeHHUS.

31aHue CBUHApHUKA MPEACTABISET COOON COOpYX EHHE MPAMOYTroiabHOM (hopmbl. B
3MaHUU HMMEIOTCS: TOMEIICHUE AJii COJEp)KaHWs >KMBOTHBIX, a TakXKe MOJCOOHBIE U
BCIIOMOTaTeNIbHbIEe TIOMelIeHusl. HapyHble CTeHbl TOMEUICHUs BBIIOJHEHbl U3 KUPIHUYa,
TaK)K€ KaKk M BHYTPEHHHUE MEPEropojaKH, KOTOPBIC AJIS JTy4IIed CBETOOTAAUU MOOETEHBI.
BHyTpeHHHE CTeHbI, a TaKkKe IEeperopoaKd, KOTOpbIe Ui Jy4YIledl CBETOOTAAYM
OOEJIEHBI.

CraHkd 7151 IOPOCST B MOMEIICHUH PACIOJIOKEHbI B JIBa psila, HEMOCPEICTBEHHO
NPUMBIKAIOIUX JPYyr K Jpyry. BIoimb NpomoJIbHBIX CTEH IOMEIIEHUs HMeeTcs JBa

TCXHOJIOTUYCCKUX IIPOXoJa. Cranku AJB1 TIOPOCAT BBIIMOJIHCHBI M3 MCETAJLIA. Kamamﬁ
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CTaHOK O0OpYyIOBaH aBTOMOWJIKOM C  pEryaupyeMoil BBICOTOW YCTAaHOBKH U
METAJUIMYECKON KOPMYIIKOM.

Bxoa B cTaHOK IPEAYCMOTPEH CO CTOPOHBI TEXHOJIOTUYECKOT0 TPOXOAa.

BenTwisiiss B MOMEWIEHUSAX  JUIL  COAEP)KAaHHUS ~ OTKOPMOYHBIX  CBUHEHU
pe1yCMOTpPEeHA MPUHYAUTENbHAS C MEXaHUYECKUM MOOYXKICHUEM.

Jlns nmomaun BO3AyXa B 3MMHEE W IMEPEXOJHOE BpEMs IPENyCMaTpUBAIOTCS
OTOIUTEIbHO-BEHTWIILIMOHHBIE YCTaHOBKU. [Ipu HapyXHbIX Temmeparypax Bbie +7C
OTOMUTENBHO-BEHTUJISILIMOHHBIE YCTAHOBKU OTKIIFOYAOTCS.

JI1st BBITSDKKM BO3[yXa B 3UMHEE U JIETHEE BPEMsI MPENYyCMOTPEHBI BEHTHJIATOPBI
BO — 06 —300, koTOpBIE YCTAHOBJICHBI B IIAXTaX.

B netHee BpeMms mopava BO3Ayxa MpEeayCMAaTPUBAETCA MPUTOYHBIM BEHTHIISITOPOM
BI14-75.

[lepememienne  Bo3ayxa B MOMEMIEHWHM Uil COJEpXkKAHUA  CBUHEHU
IpeaycMaTpuBaeTCsd IO BO3AyXOBOJAaM M3 NOJHUATUIEHA. MexXIy BO3AYyXOBOJAMHU
IIPEAyCMOTPEHA NIEPEMBIUKA C 3aCIOHKOM. [Ipu BbIXOIE M3 CTPOSI BEHTWIIATOPA OAHOU U3
CUCTEM 3aCJIOHKa JIOJDKHA OBITh OTKPBHITOM M padOTaloOIIMi BEHTUIISATOp 0OecreurBaeT
50% TpebyeMoro Bo3myxooOMeHa.

OronyieHue NOMEUIEHHUS OCYIIECTBISECTCS C IOMOUIBI0 TEIUIOBEHTHIISITOPOB.
OTomieHne noAcOOHBIX MOMENIEHUI OCYIIECTBIISIETCS C TOMOIIBIO OaTapei.

[Io crenmeHn HAAEKHOCTH OJJIEKTPOCHAOKEHHUS TMOTPEOUTENN DBIEKTPOIHEPTUU
CBUHApPHUKHU OTHOCSTCS K TpeThbel kareropuu. Hampspkenuwe cunmoBoi cetu 380/220 B.
W3meHeHue colep:kaHusl YIJIEKUCIOTHI, BIaru, aMMUaka B BO3AYXE >KMBOTHOBOJYECKUX
NOMELIEHNUW, a TaKXE€ OTKJIOHEHHWE TEMIIEPATypbl OT 3HAYECHHI JOMYCTUMBIX HOpMaMHu,
OTPULIATENBHO BJIUSAET HA 3J0POBbE, MPOIYKTUBHOCTD KUBOTHBIX, ISl 3TOTO IPUMEHSIOT
CJIEIYIOLIME CUCTEMbI BEHTUIISILIVM:

- BBITSDKHAsI BEHTWISAIUS - BBITATMBAET BO3JAyX W3 IIOMEIICHHUM, 00pa3ys
pa3psiKEHUE, CBEXKUN BO3yX MTOCTYIAET B IOMELIEHUE YEPE3 CUCTEMY ITPUTOKA;

- NPUTOYHAS BEHTWJISILMS - HarHETAeT HApYXHBIM BO3AyX B MOMELIEHUS, CO3/1aBast

U30BITOYHOE AAaBJICHUEC, 4 BBIXOJUT BO3AYX UCPC3 BLITAKHBIC CCTCMBI.
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VY nanenue HaBo3a MpeayCMAaTPUBAETCS CUCTEMOM HaBO3HBIX TpaHcnoprepoB TCH -
3.0B, KOTOpBI pacroNOkKEH B HABO3HBIX KAaHABAX, MEPEKPBITBIX CHEMHOM PEIIETKOW U
IIPEeIHAa3HA4YCH JUIA IOTPY3KHA HAaBO3a B TPAHCIIOPTHBIE CPENICTBA.

Pa3znaya xOpMOB MPOU3BOAUTCS C OMOIIBIO KOPMOPA3AATOUYHBIX TPAHCIIOPTEPOB.

ITpoekToM mnpenycmaTpuBaercs pabouee M MeCTHOE ocBeuleHus. HanpsbkeHue
obmiero ocemienus - 220 B; mecthoro - 36 B u 12 B. B nomemienusx ans coaep:kaHus
CBUHEW M MOPOCAT MPEyCMaTPUBAETCS IEXKYpHOE ocBelleHHe. CBETUIbHUKH HPHUHSTHI
HCII. OcBerutenbHas ceTh BbINONHEHA kKabenem BBI'.

3amMra JUHUN OUTAIOUX 3JIEKTPONPHUEMHUKOB OCYIIECTBIEHA IPU MOMOLIU
aBTOMaTH4ecKux BbIKItouaTeneil, Tuna All 50, yCTaHOBIEHHBIX B pacIpeAcsIUTEIbHBIX

YCTPOMCTBAxX M Ha mKHONpoBoAe [1].

1.2 Ananu3 npoOieMbl 1 000CHOBaHUE MIPUHATHIX PEIICHUN

B nmamHoM moxpa3gene  HEOOXOAMMO  MPHUBECTH  aHAIM3  TEXHOJOTUHU
IPOU3BOJICTBEHHBIX MPOLECCOB OOBEKTA IMPOCKTUPOBAHUS, OIMPEACIUTh HEOOXOAUMbIE
TEXHUUYECKHE XapAaKTEPUCTUKHN TEXHOJIOTHYECKOTO 000PYAOBAHHUS.

[TpoBoIMThH aHANU3 LIEJIECO00PA3HO B TAKOM MOCIEA0BATEIbHOCTH:

1) aHanM3 OCHOBHBIX MOKa3aTejled YpOBHS TEXHOJOTMHM C LEJbI0 ONpeeiIeHUs
CTENIEHH €ro TMPOTPECCHBHOCTH M SKOHOMHYHOCTH C YYETOM CHEUM(PHUKU 3TOTO
IPOU3BO/ICTBA;

2) BBISIBICHHE TEXHUYECKHMX M OPraHU3alMOHHBIX (PAKTOPOB, OOYCIOBHUBILIUX
NOSIBJICHHE HECOOTBETCTBYIOIIMNX MMOKA3aTEIIEH;

3) pa3paboTKa OCHOBHBIX HampaBJCHUN COBEPIICHCTBOBAHUS TEXHOJIOTHH
NPOM3BOJCTBA HA ONMKalliue TOAbl M OMpEeNeJeHHE MPOrPECCUBHBIX IOKa3aTeleH,
KOTOPBIX HEOOXOUMO JIOCTUYb K KOHITY IepUo/a.

BaxxupiM  000OmIaronIMM MOKa3zaTejleM YpPOBHS TEXHOJOTHHM SIBISETCS OIS
MPOJYKLHH, POU3BEICHHON C IMOMOIIBIO MPOTPECCUBHBIX TEXHOJIOTMYECKUX METOJ/IOB, B
o01eM 00beMe TOBApHOM MPOAYKIUHU (B CTOMMOCTHOM, TPYJOBOM WJIM HATypaJlbHOM

BBIPKECHHH ).
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Kaxaplii TEXHOIOTHYECKHUI MPOLIECC UMEET CBOM OCOOEHHOCTH M XapaKTepHbIE NS
Hero mnokasarenu. [lostomy 1oir0 DOPONYyKIMHM, M3MOTOBIEHHOM C  IOMOIIBIO
POrPECCUBHBIX TEXHOJOTUM, OMPEIEISIIOT MO IIEXaM.

YPpOoBEHb TEXHOJOTMU 3aBUCUT M OT CTENEHH MEXaHW3alMu M aBTOMaTU3aluu
TEXHOJIOTUYECKOTO  KOHTpOJIS,  NMPUMEHEHUS  MPOTPECCUBHBIX,  CTATUCTHUYECKH-
MaTEeMaTHYECKHUX, B TOM YHCJIE BBIOOPOUHBIX, METOAOB KOHTPOJIS U TOMY MOJI00HOE.

O (PeKTUBHOCTH COBEPILICHCTBOBAHUS TEXHOJIOTUHU MPOSIBIIAETCS B MIEPBYIO OUEpEb
B CHUIKEHUU TPYO - U MATEPUAIIOEMKOCTH MTPOIYKIIUH.

Jlis  OLIEHKM ypOBHA TEXHOJOTMH U3Yy4YalOT TakXe HOPMBI BPEMEHH U
K03 QUIIMEHTHI MOJIE3HOI0 UCIOJI30BAHUSI MAaTEPUAIOB Il U3TOTOBJICHUS MPOAYKIIMHU U
OCYUIECTBJIEHUS OT/IETbHBIX TEXHOJIOTHYECKHUX MTPOILIECCOB.

B XMBOTHOBOJACTBE MPUMEHSAIOTCS CIECAYIOIINE YCTAHOBKH IS T€HEPALMH TeIlia:
KOTEJIbHbIE YCTAHOBKH, TEIUIOBBIE T'€HEPATOPHI, DJIEKTPOKaTOpudepbl U OTOMUTEIHHO-
BEHTWSILIMOHHBIE arperartbl, yCTAHOBKUA KOHAUIIMOHUPOBAHUS BO3/1yXa, BOJOHATPEBATEIH
NPOTOYHOTO W HAKOMUTEIBHOTO THIOB, Ta30Bble MPHOOPHI OTOIJICHUS, CpPEICTBa
JoKajabHOro oborpeBa. Temjgora MOXeET OBITH MepefaHa MOTPEOUTENSIM C IMOMOIIbIO
pa3IMYHBIX TEIUIOHOCUTENEW - BOJBI, Mapbl, Bo3ayxa. Kiaccudukanus OTONUTEIbHBIX
YCTPOMCTB JJ1s1 ’KHUBOTHOBOJYECKUX TTOMEILICHUI MpUBEIeHa HA pucyHke 1.1 [4]

[Ipu BbIOOpE W MPOEKTUPOBAHUU CHCTEMBI OTOIUIEHUS >KUBOTHOBOAYECKOTO
MOMEIEHUSI BBIXOJIAT M3 YCJIOBUH I€1€CO00pa3HOCTH, KyJda BXOAUT OCOOCHHOCTH
pacnoyioKeHus: O00BEKTa, €ro MOIIHOCTb, TOYHOCTh OOECIEeUeHUs] TeMIEepaTypHOro
peXuMa, HAIMYUE MECTHBIX MCTOYHHKOB 3HEPIUH, PACCTOSHUE J0 HACEJIEHHBIX ITYHKTOB,
U TOMY MOJIO0HOE.

Bo MHorux ciywasix oOTHaeTcs NpeanoyTeHue KOMOMHUPOBAHHBIM CHUCTEMaM
oborpeBa. IT0 00yCHIaBIMBAETCS DJKOHOMHYECCKUMHU W TEXHUYECKHUMH MPUIMHAMH.
OTomuieHre CBUHApHUKA OT KOTEJIbHOM, padoTarouieil Ha TBEPIOM, KUJIKOM HJIM ra30BOM
TOIUTMBE MOXXHO KOMOWHHUPOBAThH C JJIGKTPUYECKUM OOOTPEBOM C  TOMOIIBIO
ANEKTPOKATOPUGEPOB U TOKATHLHBIM 000TPEBOM YKUBOTHBIX.

KoMOuHupoBaHHBIE CUCTEMBI 00OTPEBA MO3BOJISIIOT SKOHOMUTH 3JEKTPOIHEPIHIO,
SKOHOMUThH TOIUIMBO, TOYHO MNOJAEPKUBATH TemIeparypy. Takue CUCTEMBI MOTYT

pa6OTaTI> BMECTC C HpHTO‘IHOﬁ BCHTHHHHHCﬁ, HJIN HEC3aBUCHUMO.
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[IpensioxkeHHasi cucTteMa IMOAOrpeBa BO3yXa B CUCTEME BEHTWISALHUHA BKJIIOYAET
BBITSDKHOW ¥ TPUTOYHBIA IIEHTPOOEKHBIM BEHTUJISATOP, IPUTOYHBIM U BBITSHKHOU
KOJUIEKTOPBI, TPYOBI U TETIIOOOMEHHUK.

Cucrema pabotaer creayromuMm o0pa3oM. XOJOAHBIM BO3AYX BEHTHIISITOPOM
3a0upaeTcs CHaApy XU U HarHETAeTCs B IIEHTPAIbHBIN BO3AYXOBOJ.

Temnblii Bo3myx 3a0bupaercs M3 TMOMELICHHS BEHTUJISTOPOM U TOJACTCS Yepes
OPUTOYHBIM  KOJUIEKTOP B  KOJBIEBOM 3a30p, OOpa30BaHHbII BHYTPEHHUM U
MPOMEXYTOUYHBIM BO3yX0BomOM. (O0a MOTOKAa MABIKYTCS MapajjieIbHO BBIXJIOMTHOTO
KoJUIeKTOopa. B HeM Teruiblii BO3AyX Yepe3 BBIXJIONMHYIO TPYOYy BBIXOJUT U3 MOMEUIEHUS, a
MOTOK XOJIOJHOTO BO3[yXa pa3BOPAYMBAETCS W MPOJIOJDKAET JBUKEHHE B OOpaTHOM
HAIpPAaBJICHUU IO KOJIBLIEBOMY 3a30py, OOpa30BaHHOMY MPOMEXYTOUYHBIM W BHEIIHUM
BO3/1yXOBOJOB.

[Tpoxonas yepes 3a30p Mexay TpyOaMu TEIUIBINA BO3IYX, OXJIAXKAAECTCS, OT/IaBas CBOE
TEIJIOCOJAEPKAHKUE, XOJIOJHOMY BO3IYXY.

[Ipn OXJNaKIEHWH TEIJIOTO BO3AYyXa HA BHYTPEHHUX ITOBEPXHOCTSX KOJIBLIEBOTO
KaHaJla o0pa3yeTcsi KOHJICHCAT, KOTOPBIA COOMpaeTcs B HIDKHEW YacTH BO3TyXOBOJOB.
JIns oTBOJA €ro MpeayCMOTPEHHBIM KOHJIEHCATOOTBOAYMK, MO KOTOPOMY KOHIEHCAT
CTEKaeT B KOHJIEHCATOCOOPHUK.

[IpuTouHbIii  BO3AYyX TPU  HEOOXOAWMMOCTH  TOJOTPEBAaeTCA  TPyOUaTHIMHU
ANEKTPOHArpeBATEIbHBIMU 3J€EMEHTaMU. [1omane BEIXOIHBIX OTBEPCTUN U HAIPaBJIEHUE
JBUKEHUS ITOTOKA MOKHO U3MEHSTh C [IOMOIIBIO COTEIL.

BenTtunstop yctaHOBKH pabOTaeT ¢ MOCTOSIHHOM YaCTOTOM BpallleHUsI, TOCTOSIHHOM
oO1el nmojgavyeil Bo3myxa, HO ¢ MEPEMEHHON, KaK MO MPUTOKY, TAK U MO BBITSDKKE. DTO

JNOCTUTAETCS 3a CUET NEUCTBUS PEUUPKYJIALUOHHBIX 3aCIOHOK.

1.3 Bri0op T€XHOIOTHH MTPOU3BOJICTBA

TexHonoruyeckas cXema IMpOU3BOACTBA - 9TO COUYCTAaHUC OTACIIBHBIX
TCXHOJOTNYCCKHUX onepaunﬁ, Inpnu MocCjaCaA0BATCIIbHOM BbIIIOJIHCHUU KOTOPBIX CbIPhC

mpeBpamacTCsa B rOTOBYIO IMMPOAYKIHIO. Cxema TEeXHOJIOTHYECKOTO Imponecca BBI6I/IpaCTC}I
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Ha OCHOBE JIaHHBIX HOPMATUBHOUN JOKYMEHTAINH W TEXHUYECKOH JIMTEPATYPhI, TATCHTHBIX
HMCTOYHHUKOB, TPEACTABISICTCS B TMOSCHUTEIHHOM 3alHMCKE B BHJIE TOCIEIOBATEIHHOTO
NEPEeUYNCIICHNsT HaWMEHOBAaHMH OCHOBHBIX U BCIIOMOTAaTENbHBIX TEXHOJOTHYECKHX
MIPOIIECCOB, BO3ICUCTBUIO KOTOPHIX TMOJIBEPTracTCs ChIPhE, BCIIOMOTATEIbHBIE MaTEPUAIIbI,
Tapa, a TaKkkKe TeXHOJOTHYECKHe cpeibl (BOjaa, Map, pacTBOPHI peareHTOB, PaCTHTEIHLHOE
Maclio u Ap.).

BriOpannasi TexHOJOrMYecKas cxeMa JO0/DKHA BKIIIOYaTh 0OOpYyIOBaHWE, YTO
MO3BOJIIET MPOBOJUTH TMPOIECC B YCIOBHSIX MAKCUMAJIbHONW MEXaHHW3allMH U
aBTOMATHU3AINH MPON3BOICTBA.

[Ipu cocraBneHUM CXEeMbI W BBIOOpPE TEXHOJOTMH TPOAYKIIMA HEOOXOAUMO
npeaycMaTpuBaTh IMEpPeloBbie, CaMmble SKOHOMHYECKHE METOABl €€ MpOou3BOACTBa. He
CJIEIyeT UCTIOJIb30BaTh CXEMBI, COJIEPIKAIINE TPYTOEMKYIO U (PU3NUYECKH THKETYI0 paboTy,
a TaKXKe CXeMbl, TPeOYIOT HaJIW4YUsl 3HAYUTEIBHBIX IPOU3BOJICTBEHHBIX IUIOMIAICH.
TpancopT, ucnonb3yemblii B 1exe (HACOCHI, TPAHCIOPTEPHI, ITHEKW W T.JI.) JTOJDKEH
MOJIHOCTHIO HCKJIIOYATh JBIKCHHUE CHIPbS, MONy(HaOpUKaTOB W TOTOBOW MPOMYKIIHH
BPYUHYIO.

[Ipn mpoekTupoBaHWM TPEANMOYTEHUE CIEIYET OTAAaBaTh HEMPEPHIBHOW CXEMe
paboThl, a HE TMEepPUOIUYECKOW, HOO0 B HEMPEPHIBHOM IIMKJIE TOBBIIIACTCS
POU3BOAUTEILHOCTh B pE3yNbTaTe JWKBUAALMKA OCTAHOBOK amMapaToB W MaIluH,
YIJIY4IIAeTCs] CAHUTAPHOE COCTOSIHUE MpOIlecca, TOHMKACTCS TOTEPH, CO3AI0TCS YCIOBHUS
IUTs aBTOMATH3AI|H MIpoIiecca.

B mosicHuTenpHOM 3ammMcKe HAmO YETKO, JAKOHUYHO OIMHUCHIBATH TEXHOJIOTHYECKUE
oTepaIy Mo X0y TEeXHOJOTHYEeCKOoro mporecca. OnucaHne HaYMHAIOT C OMEpaIyil 1o
NpUeMy W XPaHCHUIO CBIPBS, MPEAOCTABIAIOT OCHOBHBIE DPEKHMMHBIE TapaMeTpBhl,
HarpuMep HapaMeTpbl MPOAYKTa JO0 M TIOCJIe TEXHOJOTHYECKOW OIepaiuu, BpeMs ee
BBITIOJTHCHHSI, MapaMeTphl TEIUIO-, XJIAJOHOCHUTENEeH W Jp. a 3aBepIIaloT XpaHEHUEM
TOTOBOM MPOIYKITUHU C YKa3aHUEM TEXHOJIOTHUYECKUX OTXOJIOB. MIPUBEICHHBIC.

OxoHYaTEeNbHBI BAPUAHT TEXHOJOTUYECKON CXEMBbI MPOU3BOACTBA OOPMIISIETCS B
BUJEC pPHUCYHKOB u cxeM. CXeMbl HArJSIIHO  JEMOHCTPHPYIOT — B3aMMOCBSI3b

TEXHOJOTMYECKOr0 MpoIiecca, O0OpyIOoBaHUS, IBHKEHHUE CBIPbS, MONy(paObpUKaTOB U
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rOTOBOM MPOJYKLIHUH OT MOMEHTa MPUEMKH J0 MOCTYIIEHHUS] TOTOBOM MPOAYKIMH, KAK 3TO
U3JI0KEHO B MOSICHUTEIBHOM 3aITUCKE.

IIpumep BBINIOJIHEHUS CTPYKTYPHOM CXEMBI TEXHOJOTMYECKOTO Ipolecca
MIPUBEJEHA HA PUCYHKE 1.2, Ha KOTOPOH MOKa3aHa MOCJIeI0BaTEIbHOCTh TEXHOIOTHYECKUX
Olepalni, KaK OCHOBHBIX, TaK U BCIIOMOTaTEIbHBIX, C YKa3aHUEM MECTa 3arpy3Ku ChIpbs

Y BBITPY3KH MPOAYKTA.

Ceipbe

P Tepmuueckas TpOAYKT

——>| TpaHCIOpTHPOBKa >| Moiika >| 00paboTka >
Mycop

Pucynok 1.2 - CTpykTypHas cxema TeXHOJIOTUYECKOTo Ipoliecca

Ecnu TemaTnka MUIIOMHOTO MPOEKTa CBS3aHA C TEXHOJIOTHYECKUMU IMPOIECCaMH,
TO  HEOOXOAMMO  TIPUBECTH  CXEMy  KOMOWHHMPOBaHHYIO  (DYHKIIMOHAJIBHYIO
TEXHOJOTUYeCcKoro mpoiecca (puc. 1.3).

Ha ocHOBaHMH CXe€Mbl CTPYKTypHOTO TEXHOJOTHYECKOro Tmporecca |
OTPENENIEHHOTO  TEXHOJIOTMYECKOTO  00OpyZOBaHHMS  pa3padaThiBaeTcsi  cxema
KOMOWHUpOBaHHAs (PYHKIIMOHAIBbHASI, KOTOpAsi SIBISETCS OCHOBHBIM TEXHOJOTHYECKUM
JOKYMEHTOM, ONpPEISISIIONMM  (YHKIMOHATBHYIO  CTPYKTYPY  TEXHOJIOTHYECKOTO

npoiiecca.

80



Yenobuwe odoswavenus

w

uCxodrHoe epHo

Pucynox 1.3 — Cxema koMOMHUpPOBaHHAS (PYHKIIMOHATbHAS TEXHOJIOTHYECKOTO

Imponecca

Cxema, BbIOpaHHasT Ha OCHOBE [JAHHBIX HOPMAaTHUBHOW JOKYMEHTallUU W
TEXHUYECKON JIMTEpaTypPhl, MAaTEHTHBIX MCTOYHUKOB, MPEICTABISETCS B 3alUCKE B BHJIE
MOCTICIOBATEILHOTO TIEPEYHCICHUS HAUMEHOBAaHUM OCHOBHBIX W BCIOMOTATEIBHBIX
TEXHOJIOTUYECKUX  IPOLECCOB,  BO3JACHCTBHIO  KOTOPBIX  TOJBEPraercsi  ChIpbE,
BCIIOMOTATEIIbHBIE MaTepUaNbl, Tapa, a TaKXKe TEXHOJIOTWYEeCKHe cpenbl (Bojaa, map,
pacTBOpbl peareHTOB, PACTUTEIBHOE MAaclio W Jp.) M OTXOAbl, OOpasyromuecs B
npou3BoJCTBE. [IpOM3BOACTBEHHBIE NPOLECCHl BIMCHIBAIOTCS B MPSIMOYTOJBHUKH U
pacrioyiararoTcs B OCIEI0BATEIHPHOM MOPSIKE OT IPUEMA CHIPHSI.

Ha cxeme oTpaxkaioT (pyHKIIMOHAIbHbIE YaCTH TEXHOJIOTMYECKOT0 000PYAOBaHUS B
BHJIC YCJIOBHBIX 0003Ha4eHwmi, coriacHo [8,10-12]. TexHomoruueckoe 000pyI0BaHHUE TIPH
pa3paboTKe [aHHOM CXeMbl JOJDKHO OBITh M300paXeHO YIPOIIEHHO, 0e3 yKa3zaHus
OTHENBHBIX TEXHOJOTMYECKUX ammaparoB W  TPYOOIPOBOJOB BCIOMOTATEIBHOTO
HazHaueHUs. OJHAKO M300pakKeHHas CXeMa JIOJDKHA J1aBaTh SICHOE TPEJICTaBICHUE O
HPUHIMUIE JEHCTBHS KOHCTPYKTHMBHBIX YacTell TEXHOJOTHYECKOro OOOpYyIOBaHUS C
00s3aTENIbHBIM yKa3aHUEM HaIpaBIICHUs] JBUKEHUS Npoaykra. [Ipumep BBIMOIHEHWUS

CXEMbI CKOMOMHUPOBAHHON (PYHKIIMOHAIBHOM MPUBEIEH Ha pUCyHKe 1.2.
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JIJisi TUTUTIOMHBIX MTPOEKTOB, B KOTOPBIX PacCMAaTPHUBAIOTCS BOMPOCHI, CBSI3aHHBIC C
TEXHOJIOTUYECKHUMHU  TPOIleCCaMH, TO HEOOXOAWMO TMPHUBOJUTH  XapaKTEPHCTUKY
MPOU3BO/ICTBEHHBIX IOMEUICHUI U TEXHOJIOTUYECKOTO 000PYI0BAHHSI.

[lpon3BoAcTBEHHOE ~ OTHENEHHE  [eXa, B  KOTOPOM  PAacIOJIOKEHHOE
MPOU3BOJICTBEHHOE 00OpyZOBaHHE M 00OpyJOBaHHE sl IepepadOTKH Marepuaa,
OTHOCUTCSl K TBUIBHBIM TIOMEIIEHUSM C TOBBIIIEHHOW O€30MacHOCTHIO M0 TOXAapo |
B3pbIBOOE30MAaCHOCTH.

[To ycnoBusiM TIPOHM3BOACTBA, B HEM BBIIEISCTCS TEXHOJIOTHYECKAs MBUIb B TAKOM
KOJIMYECTBE, YTO OHAa MOXKET OCeAaTh Ha MPOBOJAX, BHEAPATHCS BILIIyOb MAIIHH,
anmapatoB U T.4. OfHAKO, MPH HAIWYHUU ACTIMPALMOHHBIX CHCTEM, KOHIIEHTPAIMS MbLIH
HE JIOCTHIaeT HWKHETO IMpejeia 65 T/M°, 4To HCKIII0YaeT BO3MOKHOCTh BO3HUKHOBEHHS
MI0YKapOB ¥ B3PHIBOB.

[lo creneHn mMOpakeHUs AIIEKTPUYECKUM TOKOM IPOM3BOJCTBEHHOE OTIICIICHHE
OTHOCUTCSI K TIOMEIICHUSM C TIOBBIIIEHHONH OMACHOCTBIO TIO CTENEHH MOPaKEHHUS
AIIEKTPUYECKUM TOKOM. B YacCTHOCTH CTEHBI MPOU3BOACTBEHHOTO OT/EICHUS BBHIIIOJHEHEI
M3 KepaM3UTOOCTOHHBIX TTaHeNEeH, MOJIbl - 0ETOHHBIE C IIEMEHTHO - IIECYaHOTO PACTBOPA.

XapakTeprucTuKa MPOM3BOJCTBEHHBIX MIOMEIICHUH 11eXa MpuBeaeHa B Tabmuie 1.1.

Ta6muma 1.1 - XapakrepucTrka nponu3BOJACTBEHHBIX TOMEIIEHUMN 11€Xa

XapaKTepUCTUKA
0 CTETEeHU
ITos. 10 YCIOBUAM
HaumenoBanue nomenieHus Opa)KeHUs
0003H. OKpY KaroIen
AIIEKTPUUECKUM
Cpenbl
TOKOM
1 [TpousBoaCTBEHHOE ObUTBHOE  (C TOBBIIIEHHOU
OTJICJICHHE OIMMACHOCTBIO
2 BenTtunsiironnas cyxoe C TIOBBILLIEHHOMN
OIMMACHOCTBIO
3 DNEeKTPOIIUTOBAS cyxoe C TIOBBILLIEHHON
OMacHOCThIO
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1.4 Bo16op u pazMenieHre TEXHOJIOTHYECKOro 000pyA0BaHUs

XapakTeprucTUKa TEXHOJIOTHUECKOro 000py10BaHus puBeieHa B Tabmuie 1.2.

Tabnuna 1.2 - [lacmopTHbIE TaHHBIE TEXHOJIOTHYECKOTO 000pYI0BaHUs

HanmMmenoBanne Tun Komanu. [IpownsBoau- MOIHOCTB,
pa60‘{I/IX MAalllnuH TCJIIBHOCTDb kBT
ByHkep ceimyunx
BCK -10 1 10 M3 1,5
KOPMOB
ITurarens V3- 111 -
3 4,5 1/4 1,5
100-2
[Tutarenn - JA3Y- I -
2 5,0 /4 1,5
pacnpenenuTenu 100-2

CornacHO TPHUHATON TEXHOJOTMH MPOW3BOJCTBA BbIOMpaeM CTaHIApTHOE
TEXHOJIOTHYECKOe 000py10BaHUE.

Bce TexHomormueckoe 0O0OpyIOBaHHE pACIHOJOKEHO B  COOTBETCTBYIOIIHX,
CHeUaIbHO MPeAHA3HAYEHHBIX OTAEIECHUAX U MOMEILEHUAX 1eXa.

PacnipenenutenbHblii TyHKT W MIKadbl yopaBiaeHUs: 000pyJOBaHUEM PaCIOIOKEHbBI
B CIIEI[UAIIBHOM MOMEIICHUH U HETIOCPECTBEHHO BO3JIE 000y 10BaHUS.

Pa3menienue TEXHONOrMYECKOTO OOOpYyJOBaHUS 1i€Xa, NPUBOAUTCS Ha JIMCTE

rpauyecKoil YaCcTH MPOEKTa.

1.5 CocraBiieHre TEXHUYECKUX TPEOOBAHUM K MPOEKTY aBTOMATU3ALUKA U TIPUHSITHUS

IIPOEKTHBIX PEIICHUN
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B coBpemMeHHBIX KMBOTHOBOJUYECKHX MOMEIICHUSX MPU OOJBIION KOHIICHTPAIUU
KUBOTHBIX, BOTIPOC CO37aHUsI HamOojee OJArompUATHBIX IMMapaMETPOB MHUKPOKIMMATa
mpuoOpeTarT 0co00e 3HAUYCHHUE.

[IpoAYyKTUBHOCTh MUBOTHBIX B 3HAYUTEIBHON CTENEHU 3aBHCUT OT OCHOBHBIX
apaMeTpPOB:

- TeMIepaTypbl BO3/1yXa, I01aBAEMOIr0 B IOMEIIEHUS,

- BJJQXXHOCTHU M CKOPOCTH BO3/1yXa;

- COJIEp>KaHUsI BPEHBIX BKIIOUEHU, aMMHAKa; CEPOBOJOPO/IA, YIIEKUCIOTHI.

Jlnst obecriedeHnsi mapaMeTpOB MHUKPOKIMMATA CIIETYyeT BHEIPUTH KOMIUIEKCHYIO
CUCTEMY MOJOTpPEBa M TOJAYM BO3AYyXa; YCTAHOBKHM JIOKAJIBLHOIO IOJIOTpEBAa I10Ja,
YCTAHOBKY TMPUOOPOB, KOTOphIE OyAyT KOHTPOJUPOBATH TEMIIEpAaTypy BO3AyXa B
MIOMELICHUH U TeMIieparypy noia. [4].

Ha ocHOBe mpuBeIeHHOT0 aHaji3a ObIO YCTAHOBJICHO, YTO MIPOCKT aBTOMATH3AIUN
JIOJKEH OTBEYATh CIEAYIOIINM TPEOOBAHUSIM:

1. OGecnieunTh KOHTPOJIb M TMOJAECPKKY TEMIIEPATypy BO3AyXa B TMOMEIICHUU M
TeMIeparypy mnosa.

2. Bce paboume MamuHbI U MEXaHU3MBI JOJIKHBI OBITH C AJIEKTPONPUBOIOM C
NPUMEHECHUEM ACHUHXPOHHBIX JBUTAaTEIEH C KOPOTKO3aMKHYTHIM poTtopoMm cepuu AMP c
COOTBETCTBYIOIIEH 3aIUTOM, YTO K OKPYXKAIOIIEH CPEIIE.

3. KonTpons mapameTpoB TeMmIepaTryphl OOECHEYUTh IyTeM YCTAHOBIICHUS
COOTBETCTBYIOIIMX NEPBUYHBIX IpeoOpa3oBaTesell TemmepaTypbl U NPUMEHEHHE UX B
ABTOMATU3UPOBAHHOM CXEME YIPABJICHUS.

4. IlpenycmMoTpeTh MJisi KOMMYTAIlUM M 3allUThl CETEH M BJIEKTPOYCTaHOBOK
WCIIO0JIb30BaHUA HAJAEKHOW KOMMYTAIMOHHOW annapaTyphl 3alUThl U YIIPaBICHUS.

5. OOecneunTh aBTOMATH3UPOBAHHOE YIPABIECHHWE TMPOIECCOM TMOJCPKaHUS
MUKPOKJIMMATa B CBUHAPHUKE-MAaTOYHUKE.

6. MammHbl ¥ TEXHOJIOTHYECKOE OO0OPYJAOBAHHE JTOJDKHBI OBITH MO BO3MOXHOCTH
YHUBEPCAIBHBIMHU YIOOHBIMU B JKCIUTyaTalluH, a TAKXKE OTBEUaTh TPEOOBAHMSIM TEXHHUKHU
0€30I1acHOCTH, MPOTUBOMOXKAPHBIM TIpaBUJiaM M HOPMATHUBHBIM IpaBUJIaM TUTHEHBI U
CaHUTAPUH.

8. ObecnieunTh O€30MACHBIE YCIOBUA TPY/Ia JIOACH U OXpaHy OKPY>KaIOIIEH Cpebl.
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9. O6ocHOBaTh 3(PPEKTUBHOCTh MPUHUMAEMBIX PEHICHUN TEXHUKO-3KOHOMHUYECKUM

pacueTam.

1.6 BeiBoaibI 1O pazaeny

TemnepaTypa BHYTpPH IOMEIIEHUS CBHHApPHHUKA-MAaTOYHUKA JOJKHA OBITH HE
MeHnee + 20 °C, nmpu TemnepaType CpeaHe X0I0JHOM NATUAHEBKH PACUETHOTO PETHOHA
-15 °C [3]. Temneparypa nona + 25 °C.

Cucrema TtemnooOecrnieueHusi, B TMOMEUICHHM [UIsI COAEpKAHHS >KUBOTHBIX,
COCTOMT M3 JIEKTpoKasopudepos, ycTpoicTB I[IBY, BBITSDKHBIX 1IaXT, HarpeBaTEIbHbBIX
10JI0C, KOTOPBIE PACIIONOKEHBI B MOTY.

PerynupoBanue mapamMeTpoB MHUKpPOKJIMMATa MPOU3BOAUTCA 3a CYET oOBbema
[0JJaBa€MOI0 BO3/AyXa, 3a CUET pEryJupoBaHUs TEMIEPATypbl BO3AyXa BHYTPH
MIOMELICHUS, a TaKXe TEeMIEepaTypbl HarpeBaTeibHbIX NoOJIOC. JIpyrue mapamerpsl

MUKPOKJIMMATa TOJBKO KOHTPOJIMPYIOTCA U HOCAT MH(OPMALIMOHHBINA XapaKTep.
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BBEJIEHUE

3ajayaMu  TUIUIOMHOTO — TNPOEKTUPOBAHMUS  SBISETCS  pa3paboTKa  IMpOEKTa
KOMIUIEKCHOW 3JEKTPU(PHUKAIIUN TTPOU3BOJCTBEHHBIX MPOILECCOB CENbCKOXO03SICTBEHHOTO
NPEANPUATHS C YUETOM JOCTH)KEHUI HAyKH U TEXHHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHS
MIPOM3BOICTBA, obecrieueHus Oe3omacHOCTH 00CITy>KABAIOIIETO NepCcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPEOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
ANIEKTPOOOOPYIOBaHUS, SKOHOMHUYECKOTO aHaln3a MEePCIeKTUBHOTO Pa3BUTUSI O0BEKTa U
TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX PEIICHU.

B wmertoguueckoMm ykazaHMHM, B CXaTod ¢opme mpuBeaeHa HHOpMAIU,
nojuieXalnass pa3pabOTKe B  pacyeTHO - TMOSICHUTENILHOW — 3amHCKe, yKa3aHa
MOCIIEI0BATEIbHOCTD €€ BBIITOJIHEHHUSI.

B MeronuueckoM yka3aHMM JaHbl BCE HEOOXOIUMBIE CCHUIKM HAa TEXHUYECKHE U
CIpaBOYHbIE JaHHbIE JUISI pacuyeTroB, 4YTO OOJerdyuT paboTy oOydarolmuxcs o
BBITIOJTHEHUIO TUIIJIOMHOTO TIPOEKTUPOBAHUS.

B conepxannu MeToauueckoil pa3paboTKu MpeacTaBieHbl 00IIKEe TOJI0XKEHUS 10
CTPYKTYpe, HaMMCAHUIO pazjena « BeiOop u mpoBepka CUIOBOTO AJIEKTPOOOOPYIOBAHUSY,

chopMyIupOBaHbl TPEOOBAHMS JIJIsl €T0 BBITTOJIHEHHUS.

OBILIME YKA3AHUWA 110 BBITIOJIHEHMIO PA3/IEJTA

Paznen «BBIBOP 1 ITPOBEPKA CHUJIOBOI'O 2JIEKTPOOBOPYJIOBAHU A », B
KOTOPOM OOOCHOBBIBAIOT M MPUHUMAIOT PAllMOHATIBHBIE TEXHOJIOTUU MPOU3BOACTBEHHBIX
IPOLIECCOB, BBIOMPAIOT HEOOXOAUMBbIE padourMe MalIuHbl U MeXaHu3Mbl. [IpuHsTHIE
pEeLIeHUs JOJKHBI COOTBETCTBOBATh COBPEMEHHBIM JTOCTHXKEHUSIM HAYKH U TeXHUKH. OHU
CO3al0T OCHOBY JUIsl 3((EKTUBHOTO UCIIOIB30BAHUS IJIEKTPOOOOPYIOBAHUS.

XapakTepHbIMHU BOIPOCAMU PA3/ENa SIBISIFOTCS:

- aHAJIM3 COCTOSIHUS BOIIPOCA;

- BBIOOp TEXHOJIOTUM MPOU3BOJICTBA;

- COCTaBJIICHME€ NAacCHOPTHBIX  JAaHHBIX  CTAaHAAPTHOIO  TEXHOJOTMYECKOIrO

000pyI0BaHUS;
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- OTIPEIENICHNE apXUTEKTYPHO-TIJIAHUPOBOYHBIX MCXOAHBIX JaHHBIX;

- pa3paboTKa TEXHOJIOTUYECKUX TPEOOBAHUHN K IPOEKTY ICKTPUPHUKAIIUN O0HEKTa;

- 000CHOBaHMe, pacyeT, BbIOOp M MPOBEPKY 3JIEKTPONPUBOJA PabOYMX MAIIUH H
MEXaHHM3MOB; PAaCUeT U BHIOOP ANEKTPOTEXHOJIOTUYECKUX YCTPOMCTB U T/,

- pacyeT U BBIOOP CUIIOBOTO 3JIEKTPOOOOPYAOBAHUS;

- IPOBEPOYHBIN pacdyeT MOIIHOCTH CHUIIOBOTO 3JIEKTPOOOOPYIOBAHHUS;

- COCTaBJICHUE TIJIaHA PACIIONIOKEHUS 3JIEKTPOCUIIOBOIO 000PYA0BaHUS;

- BLIBOJbI I10 pa3aciy.

[Tpumep.

2 BBIBOP U ITPOBEPKA CHUJIOBOI'O SJIEKTPOOBOPY IOBAHU A

2.1 Knaccudpukanus OTONUTETLHOTO OOOpPYAOBaHUS ISl KUBOTHOBOJUYECKUX

HOMEIIEHUN

OnTuManbHbli MUKPOKJIMMAT B JKMBOTHOBOJUYECKHX IMOMELIEHUAX MOYKHO
o0ecneuynTh IyTEM MCIOJIb30BAaHUS CIELUAIBHOIO OTONUTEIbHO-BEHTUIISILMOHHOTO
o0OpynoBaHUs € AaBTOMATMYECKUM  ympasieHueM. J[Is mnoiaydeHuss  BBICOKOM
MIPOU3BOAUTEIIBHOCTU KUBOTHBIX HCIIOJIB3YIOT KOMILJIEKCHBIE CHUCTEMBI MHUKPOKJIMMATA,
KOTOpbIE BKJIIOYAKOT y €0 BEHTWIALHMOHHBIE YCTaHOBKH, BO3IyXOHarpeBaTely,
YBJIQKHUTENH, a TAKKE (GUIBTPHI 1711 OYUCTKU BO3AYyXa OT MBUIH U MUKPOOPTraHU3MOB.

TennoBsle 3aBechl - arperarbl BO3AYLIHO-OTONMTENBHBIE, IPEJHA3HAYEHBI [
CO3JaHus IOTOKAa HarpeToro MM XOJIOZHOTO BO3JayXa IO BCEW IIOMAagy OKOHHOI'O WJIH
JBEPHOI0 NMPOEMA, MO3BOJISIET 3HAYUTEIIBHO CHU3UTH TETUIOBBIE PACXO/BI.

Onextpokanopudepsr TOHOBBIEe (TOH) ¢ 1eHTpOOSKHBIM  BEHTHIISTOPOM
[IPEeIHA3HA4YCHBI I II0JO0TPEBA BO3/lyXa B CYIIMIIBHBIX KaMEpax, B KOTOPHIX BO31YLIHBIN
IIOTOK JIBUTaeTCs M0 3aMKHYTOMY KOHTYpPY, & TAKKe€ JUIsl HAarHETaHMsI TEIUIOTO BO3[yXa B
cuctemy nputodHoi BeHTUssuu. Kpome storo TOHbI s dexTrBHO ncmonb3yroTes ams
aBTOMAaTU4YECKOTO O JIEPKAHUS TEMIIEPaTypbl B IIPOU3BOACTBEHHBIX,

CEIbCKOXO3SMCTBCHHBIX U APYIrux nmoMCcuCHuAX.
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OnexTpokanopudepsl NpeAHa3HAuYeHbI 111 padOThl B CUCTEMAax MOAOTPEBa BO3AyXa
U BEHTWIMPOBAHMS CEIbCKOXO3SIMCTBEHHBIX MoMmelneHui. Kanopudep snektpuyeckuit
OpPEICTaBIsIET COOOW METAJUIMYECKUH KapKac NpPSMOYTOJIbBHOTO CEYEHMs, BHYTPH
KOTOporo  pasmenieHbl  peOpucteie  TOHBI  (TpyOuaTtpie  dIeKTpoHArpeBarTeiu).
Temnmoornaromuii 3J€MEHT BBINOJIHEH W3 CTAJIBHOM TPyObl M HEPIKABEIOLIEIO WM
CTaJIbHOTO HABUBHOTO OPEOPEHMS.

Knaccudukanus oTonuTebHOT0 000py10BaHUS MpECTaBlIeHa Ha pucyHke 2.1.

‘ YCTPOUCTBA ObOIPEBA XHBOTHOBOUYECKHX ITOMELUERM |
I
]
——
=2 [reamne | [oranne |

- N Kan i1 Hmpaakmggﬂzaf(a/ibﬂazn
Komen
—_— [ [
Mopozevepanp | —{K roapelanens '_ (wom | [moer ]

-

Yempoucmbo nokasHozo
| =
|/70[X I |/7£7[X5 I

—‘ Migpapackei odozpel |

nexmpudeckud komen

Pucynok 2.1 - Kraccudukamuss  OTONUTENBHOTO  OOOpYHOBaHUS IS

KHUBOTHOBOAYCCKHUX HOMCIHCHI/Iﬁ

[IpoBoast aHanW3 MpPEACTABIEHHOTO BbIIE OOOpPYAOBaHUSA, IS OTOILICHUS
IIOMEILEHUS] COJEPKaHUsl CBUHEH BBIOMPAEM JIOKAJIBHYIO CUCTEMY 00OrpeBa MCHOJIb3YSIM
HarpeBarelibHbie 37eMeHThl ¢ npoBoga [IOCXII. IIutanue Takoro npoBoAa pa3perniacTcs
HanpsbkeHueM 10 220 B. B cBuHapHuKax-MaToyHMKax 000rpeBaeMblii 110JI BHIIIOJIHAETCS B
BUJI€ TIOJIOCHI IIMPUHOM 2 M, IPOXOINAIIMK IOJ CTAaHKAMM OJHOTO psAlla CO CTOPOHBI,
MPOTUBOMOJIOKHON KOpMYIIKH. HarpeBaTenbHBI MPOBOJ YKIAABIBAIOT 3UI3aroo0pa3Ho

BJ10JIb TT0J1a [ 13].
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Hcnone3ysl 1jaH TMOMEIIEHUS, COCTaBIISIEM CXEMY pa3MElICHUsi HarpeBaTese.

Temnepatypy nosia npuaumaem 25 °C [5].

2.2 PacueT JIokaJIbHOM CUCTEMBI 000rpeBa

OnpenenseM yaenbHbIM TEIIOBOU MOTOK, Py, KBT/M? uto cHumMaercs ¢ 1 m? mouna,

oborpeBaemMoro mo Beipakenuto (2.1)

C_tB

525 |(t.+273) (1,+273Y
1)0:{3a25'4\ltct3+t .l:(CIOO ]_( 100 ]}}'(tctzz)a (21)

25-15 [ 100 100

4 4
PO={3,25-4’—2515+ 5,25 stunj _(16+273j :l}-(2515)=98,5KBT/M2.

PaccuntbiBaeM mepemnaj TeMmriepatyp MeXAy MpPOBOJOM M MOBEPXHOCTHbIO OETOHA,

°C HaxoJIUM MO BeIpaKeHHIO (2.2)

O=t, 1,1, (2.2)

r7€ tg — JOIyCTHMas TEMIIEpATypa IIpoBoa, Kotopas Harpesaercs, °C, t,=105°C, [14];

t3— 3amac 1o Temmneparype i 1moja npuaumaem, 23 °C.
®=105-23-25=57 °C.

[Tar ykmagku mMpoBojia OMpeesieM M0 HOMOTpaMMaM B 3aBUCHMOCTH OT TITyOWHBI
3aJ105KeHUA npoBoja [6].
[TpyHuMaeM mar ykiaagaky, a = 91 M.

VY nenbHasg MOIHOCTh HA €AUHULLY JUTAHBI P, Br/m onpenensiem o popmyie (2.3)
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pth (2.3)
Uy

i€ My — K.ILJ. JIOKaJIbHOUM cUcTeMBbl 00orpesa; 1, = 0,9.

P':M:H Bt/Mm.

9

OmnpenensieM HanpspKEHUE HA OJMH METp JUIMHBI IpoBoaa U’, B/m o (2.4)

U' =0,0269y/(200+1, )-P (2.4)

rjae tx— akTuyeckas Temreparypa xui nposoja, “C (2.5)

t,.=25+57=820C.

U' =0,0269,/(200+82)-11 =13 B/m.

JlnrHa oTpe3ka npoBoja, BKIOYEHHOTO B ¢a3Hoe HampsikeHue L, M o (2.6)

U
L=—2, 2.6
: 2.6)
L= 22O=169 M.

5

OHpC,Z[CJ'IHCM YHCJIO HUTEH IMpoBOJa B OAHOM HArp€BaTCIbHOM OJIEMCHTC, Mg, IIT.

: 2.7)
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rae B — qmna nona , m; [Ipunnmaem B = 54wm;

a — mar ykiaaku, M; a = 0,0091 wm.

I
28+0,0091

m,

Heobxoanmoe 4ncio oTpe3koB NpoBojAa (HarpeBaTeNIbHBIX 3JIEMEHTOB) B rperolieit

nosioce M, mt. mo opmyiie (2.8)

C
M = ; (2.8)
a-m,
rae C-IrUpuHa MOJIOCHL, M.
M = 2 = N
0,091-6

[Tpuaumaem M = 3.

OmnpenensieMm o0miee KOJWYECTBO HAarpeBaTeNbHBIX 3J€MEHTOB N, IIT. B

IMIOMCIICHHH

NZM.”O) (29)

1€ Ny — YHUCIIO TPEIOIINX MOJI0C, (ng = 4).

N=3-4=12.

VY cTaHoBIEHHAs MOIIHOCTD JIOKaJIbHOM cucTeMbl oborpesa Py, mo (2.10)
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P,,=n,-P-L-M-107 (2.10)

P,, =4-11-169-3107 = 20,4 kBr.

daxTHyecKas MOIIHOCTSH (TEIIOBOM MOTOK) Iepeaana B nomemenue Py, kBt (2.11)

P

D.JI.

:Py.ﬂ.'n . (2.11)

P, , =20,4-0,9 =183 kBr.

Takum oOpa3zom, B Kaxaod U3 4 NOJOC YCTaHABIMBAETCS 3 HarpeBaTeiIbHbIE
AJIEMEHTHl W3 HArpeBaTesIbHOTO0 IIPOBOAA MOIIHOCTBIO 5,1 KBT Kaxaplli cyMMapHOU

MoItHOCThIO 20,4 KBT.

2.3 Bei0op anexTpokamioprudepHoil yCTaHOBKH U yTUIIN3aTOPOB TeIlia

Jlis BEeHTWISALMU W TOAOTPEBAa MPUTOYHOTO BO3JyXa BHIOMpPAEM YCTAHOBKY C
yrwinzanuend Temiotel Y T-®-12. Ee TexHudeckue XapaKTepUCTUKH IPEACTABICHBI B

tabnuie 2.1.

Ta6nuna 2.1 - Texauyeckue XxapakTepUCTUKHN YCTaHOBKH Y T-D-12

TexHnyeckas XapakTepuCTUKa Bennunna
[Toaya NPUTOYHOTO BO3AYXA, M>/4 12000
TeroBast MoIIHOCTH ycTaHOBKM nipu niepenazae 40 °C, kBt | 64

Y cTaHOBIEHHAA MOIIHOCTD 3NEKTDOABUATATENEH., KBT 12.4
VIenbHbIN pacxojl 3JIEKTPOIHEPrud, KBT u/Tbic. M 1,1

[TonHoe JAaBJICHUC Ha BbIXOAC N3 YCTAHOBKH, I1a

Ha MPUTOKE 3500

Koadpunment a3 pexTuBHOCTH yTHIM3aTOPa 0,5
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PaccuntbiBaecm poir0 MoOmHOCTM cucTteMmbl oToruieHus Pk, kBT, kotopas

o0ecrnieunBaeTcs AMEKTpoKaiopudepHbIMU yecTaHOBKaMHu 1o Gopmyie (2.12) [12]

P.=P.— P, Py, (2.12)

riae Py — MoIHOCTh anekTpokaopudepHbIX YCTaHOBOK, KBT.

P, — momHOCTB yTHnM3aropa Y T-®-12.

P.=116-20,4 - 64 =31,6 xBr.

B cootBercTBHM ¢ Tabiu. 2.1 BeiOupaem anektpokangopudep CDOILI-40 ¢ TermtoBoi

MOIIHOCTBIO 45 KBT. [16]

2.4 BpIOOp 3MEKTPOABUTATENS ISl CTAHAAPTHOTO TEXHOJIOTHYECKOTO 000PYJOBaHUS

HanexHOCTh paboThl 3JEKTPOJABUTATENS] 3aBUCUT B OOJbILIEH CTENEHH OT TOTO
HACKOJIBKO UX KOHCTPYKIIMSI CIIOCOOHA MPOTUBOCTOSITH BHEIIHEH cpeze [3].

DJEeKTPOIBUTATENH 10 YCIOBHUSIM BHEIIHEN CPebl XapaKTePU3YyIOTCS:

- 10 KJIMMATUYECKOMY HCIIOJHEHHUIO;

- 110 KaTerOpUU Pa3MEIICHNUS;

- 110 CTETEHU 3aIIUTHL;

- TI0 CTIOCO0Y OXJTAXKICHUS;

- TIO BBITIOJTHEHUIO B YCIIOBUSX OKPY>KAIOIIEH Cpeibl.

[IpoBepouHBIii pacyeT MOIIHOCTU 3JEKTPOJBUTATENS BBIMOJIHUM JUIS TPUBOJA

BeHTWIsITOpa M1 TexHuueckas XapakTepUCTUKa KOTOPOTo MpUBEJeHa B Tabmuie 2.2.

Tabnuna 2.2 — Texauueckast XapaKTepuCTHKa BEIOpaHHOTO AnekTpoasuratess [11]
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Koaddurme
Homun. Toxk
Momnocts | Hanpsxenue, KIIA, HT
Tun CKOpOCTb, craropa,
kBT B % MOIITHOCTH,
00/MuH A
y.c.
AWP100S4VY3 1410 3,0 380 6,7 82 0,83

2.5 [IpoBepka BEIOPAHHOTO AJIEKTPOJABUTATEINS 10 BEIMYMHE MTyCKOBOTO MOMEHTA

HpOBCpKa BLI6paHHOFO QICKTPOABUTATCIIA 110 BCIIMYMHC ITIYCKOBOI'O MOMCHTA

OCYLIECTBJISIETCS ITPH yciaoBuu (2.13).

/
M, zx,M

mp.pm 3

(2.13)

rae M) - 3HaueHHWe ITyCKOBOTO MOMEHTa 3JIEKTPOABHIATENS C YYETOM BO3MOXKHOTO

CHYDKCHUS HAIIPSXKCHUA ITMTAHUA, HM,

Ky — KOO(DPUITMEHT KPaTHOCTH U30BITOYHOTO MOMEHTA, K, =1,1;

Mippy CTaTUYECKUH MOMEHT CABHUTA paboueit MammHbl, H-M;

ITycKOBOM MOMEHT JBUTATellsl IIPH CHIKEHMH HanpsukeHus M, H-M, Haxomum 1o

(2.14)
M =M, -u, -« (2.14)
rae M, — HOMHUHAJIbHBI MOMEHT 3JICKTPOJABUTATENS;

Ly, - KpaTHOCTbh ITYCKOBOI'O MOMEHTA;

Ky - KO3(PUIMEHT, yYUTHIBAIOIINUN CHIDKEHNE HANPSKEHUS! TTUTAHUS.

101



Homunaneubiii MOMEHT anexTponBurarens, M,, H-m, ompeaensem mo dopmyne

(2.15)

M, =— (2.15)

(2.16)

Yi
U s

_ 1
Ky =
H

(2.17)

rae P, — HOMMHAJIbHAS MOIIHOCTD 3JIEKTpOABUTATENS, KBT;
@, - HOMUHAJIbHAS YTJI0OBasi CKOPOCTh ABUTATEINS, Pal/C;
n, - HOMUHAJIbHAs 4acTOTa BpaIlleHUs JIEKTPOABUTaTes1, 00/MHUH.;

U ;] - BHAYCHUC CHUIKCHUA HAIIPSIHKCHUA T TAHUA, B.

ahi:-Zigglg—:147,58pa0/c;

M, =229 20308 .
147,58

[Tpunumaem xy = 0,8, Toraa:

M;,=2032-2,0-0,8 =26H - u;

OmnpenenseM MOMEHT conpoTuBieHus M,,, H-m, BeHTriIITOpa

2500

N E = 16,6H M.
0,1047-1440
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MowmenT casura My, v, H-M, onpenensem no ¢popmyie (2.18) [18]
M= (1,2...1,3)M,u, (2.18)
M= 1,3-16,6=21,5H-m.

M' =26 H- m>M_ _ =215H -m.

n.20 n.pm

VYcnoBue mycka SIEKTPOABUIATENs NpPH CHWKEHMH HampsbkeHuss Ha 20%

BBITIOJIHACTCA.

2.6 IIpoBepka 371eKTpOABUTATENIS [0 MUHUMAJIbHOMY MOMEHTY

IIpoBepka DIEKTPOABHUIATENS 110 MUHUMANEHOMY M i, H:M MOMEHTY BBIIIOIHIEM

1o yciosutio (2.19)

/
M_Mi/-t 2 Mc./m'H (2 1 9)

rae M, - 3HaYeHHEe MUHUMAJIBHOTO MOMEHTA 3JIEKTPOJBUTATENS C Y4ETOM BO3MOYKHOTO
CHIDKEHUSI HANIPSDKEHU nuTanus, H-m;
M.. vy - CTATUYECKUM MOMEHT COMPOTHUBIICHUS pabodyell MalluHbl COOTBETCTBYIOIICH

CKOPOCTH, IPU KOTOPOM 3JIEKTPOJABUTATENIb PA3BUBAET MUHUMAJIBHBIA MOMEHT, H-M.
/o 2
MM[H - MH ) /Ll.MiH ) KU (220)
II€ Wyin - KPATHOCTH MUHUMAJIBHOTO MOMEHTA DJIEKTPOJABUTATEIIS.

Myiw = 26-1,6-0,8% = 26,6 H-m.
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Cratryeckuii MOMEHT COTPOTHBIICHUS MOXET OBITh OMpPEAeNieH MO YPaBHEHUIO

MEXaHUYECKON XapaKTEePUCTUKHU paboueil MamuHbl [ 19]

Mc.wizz.:Mmp+(M0uMmp)'[M] (221)

Wy

rine M (i, - CTATHYECKUH MOMEHT CONPOTHUBIIEHUS pabouell MaIIWHBI COOTBETCTBYIOIICH
HOMHWHAJIBHOW YTJIOBOM CKOpPOCTH, H-M;
X - TOKa3aTelb CTENEHU, XApaKTePU3YIONIUK U3MEHEHHUSI CTaTUYECKOr0 MOMEHTA

conpoTuBieHus paboueit mamuuel, x =0 [15, 19].
owin =0,15-01, (2.22)

rac ; - CHHXpOHHAs YIJOBas CKOPOCTL Bpall€CHUSA MArHuTHOI'O IIOJSI aCHMHXPOHHOIO

JIBUTATEIIA.

M ¢ yin :Mmp =215H - m .
My =215-1,6-0,64 = 22,02H -

M iy =22.02H 3> M3, =2155H -1t

N3 IMPUBCACHHOTO pacucTa BUJHO, YTO YCJIOBHC BBIIIOJIHACTCA.
Bbl6paHHBII>'I ABUTATCJIb TAKKC IMOAXOJUT M IO KIMMATUICCKOMY HMCIIOJIHCHUIO U 110

KaTCTOpPHUHU pasSMCIICHUS.

2.7 BbIBOJIBI 110 pazjaeiny
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B nmannoM paznene mpoBeNEH aHalM3 CYLIECTBYIOLIMX TEXHOJIOTHUN IIPOU3BOACTBECHHBIX
MPOIIECCOB, BHIOPAHO HEOOXOMUMBIE pPabOYMe MAIIMHBI U MEXAHU3MBI. TakKe BBINOJIHEH
pacyer u npousBesieHa NpoBepka BBIOPAHHOTO AJIEKTPOBUTATEINS IO BEJIMYMHE ITYCKOBOTO U

MHUHUMAJIIBHOTO MOMEHTOB. Pe3ynbrar mokasai, 4To BBIOpAaHHBIN 3J€KTPOABUTATENb OOECIICUHT

HaJISKHYI0 paboTy paboueil MalTuHBI.
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BBEJIEHUE

3ajayaMyd  JUIUIOMHOTO — MPOEKTUPOBAHUS  sABISETCS  pa3paboTKa  MpOEKTa
KOMIUIEKCHOW 3JEKTPU(PHUKAIIUN TTPOU3BOJCTBEHHBIX MPOILECCOB CENbCKOXO03SICTBEHHOTO
OPEANPUATUSA C YYETOM JTOCTHKEHUN HAYKW U TEXHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHS
MIPOM3BOICTBA, obecrieueHus Oe3omacHOCTH 00CITy>KABAIOIIETO NepCcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPEOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
AIEKTPOOOOPYIOBAHUS, IKOHOMHUUECKOTO aHaJIn3a MEPCIEKTUBHOIO Pa3BUTUSL O0BEKTA U
TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX PEIICHU.

B wmertonuueckoM ykazaHuu, B cCxaToll (QopMme mpuBeneHa HH(opMmanus,
noJjexaiias pa3pabOTKE B  pPAacyeTHO - TOSICHUTENIbHOM  3alMcKe, yKa3aHa
MOCJIEIOBATEIBHOCTD €€ BBHIITOJIHEHHS.

B meronnueckoM yka3zaHWM JlaHbl BCE HEOOXOJIMMBIE CCHUIKM HAa TEXHUYECKUE U
CIpaBOYHbIE JaHHbIE JUISI pacuyeTroB, 4YTO OOJerdyuT paboTy oOydarolmuxcs o
BBIITOJIHEHHIO TUINIOMHOTO IPOEKTUPOBAHHUS.

B conepxanun meTonuyeckor pa3pabOTKH MPeCTaBIECHbI OOIIME MOJOXKEHHS 10
CTpyKType, HammcaHuro pasnena «lIpoextrnpoBaHuWe BHYTPEHHEW pacIpeIeUTENbHON

AIEKTPOCUIIOBOM ceT», CHOPMYITUPOBAHBI TPEOOBAHUS JIJIsl €TI0 BHITOJHEHUS.

OBIIME YKA3AHUWA 110 BBITTIOJIHEHMIO PA3/IEJTA

Pasnen «[IPOEKTUPOBAHWE BHYTPEHHEU PACIIPEJEJUTEJIBHOMI
DJIEKTPOCUJIOBOM CETHU», B KOTOPOM BBIIOJNHSAIOT BHIOOP  HCTOYHHKA
AJIEKTPOINUTAHUSI, BHIOOp amnmapaTtoB yIpaBiCHUS W 3alllUThl, pacuyeT CEYEHUN U BBHIOOP
MapoK MPOBOJOB U KaleJel u Tak Jasee.

XapakTepHbIMHU BOIPOCAMU pa3fiea SBISIFOTCS:

- BBIOOp CXEMBI MUTAHUS TOKOTIPUEMHUKOB;

- BBIOOp MapKH U CEYEHUS TPOBOJIOB U KaOEIIei;

- BBIOOp M MpOBEpKa MYCKOBOM U 3allIUTHOM anmnaparyphl;

- pa3paboTKa CXeMbI PacIpeICTUTEIIBHON AIEKTPOCUIIOBOM CETH.
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[Ipumep.

3 [TIPOEKTUPOBAHUE BHYTPEHHEM PACIIPEJEJIMTEJILHON
DJIEKTPOCUJIIOBOU CETU

3.1 BbiOop cxeMbl MUTAaHUS CUIOBBIX ANEKTPONPUEMHUKOB

IIpy IpOEKTUPOBAHMM PA3BETBIICHHBIX BHYTPEHHHX JJIEKTPUYECKUX CETEH BAKEH
BBIOOp caMOil ONTUManbHOW CXeMbl. BHyTpeHHHE 5IeKTPONPOBOAKU JIOJKHBI OBITH
Ha/JIeKHBIMM, YAOOHBIMM M JAOCTYNHBIMM Ui d3Kciulyatauuu v TO MuUHUMaIbHON
IPOTSHKHOCTH, OTBEYATh YCIOBUSAM OKPYXArOIIEH Cpelibl, apXUTEKTYPHbIM OCOOEHHOCTSIM
MOMEILEHUI U B MOJHON Mepe oOecneunBaTh 0€30MacHOCTb AJis paboTaroMIMX, MOKapo- U
B3pbIBOOE30IIaCHBIMU.

CxeMa nuTaHus CUIIOBBIX TOKONPUEMHHUKOB IPEICTaB/IEHA HA PUCYHKE 3.1.

KTII 10/0,4

S

Al

A2

Pucynok 3.1 - Cxema mnuTaHusi BHYTPEHHUX CWJIOBBIX ceTeil: Al- BBOJHOM
pacnpenenuTenbHbll MyHKT; A2, A3 - cunoBble 1mKkadbl ynpaBieHus; A4 - IIUTOK

OCBETUTEJILHBIN.
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3.2 OnpeneneHue pacueTHBIX HArpy30K

OnpeneneHue pacyeTHBIX HArpy30K OCYIIECTBISETCS g BbIOOpA CEeUeHHUs
MIPOBOJIOB U Kabesel, MyCKO3alUTHON anmnapaTyphl.

PacueTHple Harpy3ku OINpENENstOT Ha OTBETBIECHUSAX, HAa MAaruCTPAJIbHBIX U
IPYIIOBBIX JUHUSX.

PacueTrHble TOKM OTBETBIEHMI K OTAEJIbHBIM TOKONPHUEMHHKAM - 3TO HX
HOMUHAJIbHBIE TOKH, KOTOpBIE omnpeaestores mo popmymnam [18]:

- U1t Tpex(a3HbIX MOTPEOUTENEH:

P, -10°
pacy = \/_ (3 . 1)
3U, -cosp-n,
rae Py, — MOIITHOCTh ABUTATENs, KBT;
U, — HOMMHaNIbHOE HaIpsKEeHue, KB;
7, @ — KO3(pPUIUEHT MOJIE3HOTO EUCTBUSI SJEKTPOABUTATEIIS;
cos @ —K0od()PUITMEHT MOIITHOCTH JIEKTPOIBUTATEIIS.
PacueTHbIE TOKM MarucTpaibHbIX YY4aCTKOB OmpeaessatoTes no gopmysne [18]:
]Mpacu :KO ZIH (32)

rae K, - KodphuimreHT 0JHOBPEeMEHHOCTH PabOTHI TOTPEOUTEIICH;

D1, - CcyMMa HOMHHAIIbHBIX TOKOB, A.

Jliia mpuMepa IpoBeAeM pacueThl TOKOB Ha yyacTke A2 K rpymre noTpeOuTenei.
Pacuetnbrit TOK AIIEKTPOBUTATEIS MI1 IpUBOJIA BEHTUJISATOPA

aneKTpokaopudepa, onpeaenaum mno Gopmyse
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~ 1.5-10°
J3.380.0.76-0.3

—414.

pacy

3.3 Be16op mapku, criocoba NpoKJIaKd U CEYEHUs: TPOBOJIOB U Kabereil

Bri0op Mapku u ceueHus MpoBOAOB U Kabesiel OCYIIECTBISIOTCS MPU CIASAYIOIINX

ycnoBusix[18]:

1. I1o ycnoButo HarpeBa

],Z]ﬂ.,ZIOH = ]pacq, (33)

rae I, ,,, — JVIATEIBHO JOIYCTUMBIM TOK IpoBoJa (kabens), A.

2. I1o ycnoBrI0 MEXaHUYECKOU MMPOYHOCTH

§.>S ., (3.4)

rac Smin- MHHHUMAJIBbHO OOIIYCTHUMOC CCUCHHC (,Z[J'IH AJIIOMUHHECBBIX IIPOBOAOB Smin:

2,5MMm?).

3. I1o yclIoBUAM OKpYX aroUEn Cpeibl

Jlns mpumepa mpoBeneM BBIOOp MpOBOJAA AN MHUTaHUS d3IeKTpoaBurarens Ml
NPUBOJIa BEHTWIIATOPA dJIEKTPOKaiopudepa.

Boibupaem npoBon mapku AlIB, minTenbHO AOMYCTUMBIM TOK KOTOPOTO, MpHU
ceueHuu 2,5 mm?, paBubiii 19 A [18,19].

VYenosus (3.3),(3.4) BBIMOJHSIOTCS.

[TpoBon AIIB 4(1x2,5) B Tpy6e T15 [18,19].

Br10op Mapku u cedeHust MpoBOJIOB, a TaK K€ Croco0a UX MPOKIAIKU, JIJIS MTUTAHUS

JOPYTUX TOKOIIPUEMHHUKOB OCYILECTBIISAEM aHAJIOTUYHO.
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3.4 BpiOOp MarHWUTHBIX TyCKaTeJIed M aBTOMATHYECKUX BBIKIIOYATEICH IS

CHUJIOBBIX TOKOIIPUCMHHUKOB

Bb160p MarHuTHBIX MycKaTesaei MpoBOIUTCS MPHU YCIOBUIX [4]:

1. 1o Tumy;
2. IIo HOMHWHAJIbHOMY HAITPSXKCHHUIO MAaIrHUTHOT'O ITyCKATECJIA
UH.MH 2 Ucemu (3 '5)

3.Ilo HOMHMHAJIbHOMY TOKY MAaroHuMTHOI'O ITyCKaTCJIsA

IHMH 2 Ipa(}'-l’ (3 .6)

4. Tlo HOMUHAJIBHOMY TOKY TEIJIOBOTO pelie

]HPT 2 Ipac'-t (3 '7)

5. Ilo HOMMHAJIBHOMY TOKY HecpabaThIBaHHs TEIJIOBOTO pelie

Loy = Ty (3.8)

6. Ilo HAIIPSKCHUIO BTAT'MBAHUS KaTYIIKH;

7. 1o xonM4YecTBY BCIOMOTATENbHBIX KOHTAKTOB;

8. Ilo crenenu 34U ThI, KIIMMAaTUYCCKOMY HUCIIOJIHCHUIO U KATCTOPHUU PA3MCUICHU .
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Jlnst mpumepa mpoBeAEM — BBIOOP MArHUTHOTO ITyCKaTens ISl YIpaBICHUS
anekTpoasurarenem M1 npuBoaa tpancnoprepa KTO.

Jannsbie anextpoasurarens AP80B4Y3:

P, =15kBt; 1, = 3,52A; U, =380B.

BrimosnHss ycnoBus BeiOOpa, ObLT BIOpaH MarHuTHBIN myckatens [IMJI-1100Y3 [4]

U,y =380 B; 1, =104; U, =220B.

Crenens 3amutsl [P 00.

Br100op aBTOMaTHYECKHUX BBIKIIIOUATENEH OCYIIECTBIISAETCS MPU YCIOBUAX [4]:

- 110 TUIY;

- IO HOMHUHAJIbLHOMY HaIIPS>KCHHUTIO

Ui 2 U (3.9)
- 10 HOMUHAJIBHOMY TOKY ABTOMATHYCCKOI'O BLIKJIHOYATCIISA

Lias 2 L s (3.10)
- 10 HOMUHAJIBHOMY TOKY TCIIJIOBOT'O paCHCHI/ITCJ'IH

]HPTZIpacw (3.11)
- 110 TOKY OTCCUKU paCHCHI/ITCH}I

Lyperss = L s (3.12)
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rae 1, .- paCueTHBIN IyCKOBOW TOK TOKOIPHUEMHHKA, A.

npacu

I[JI}I OAWMHOYHOI'O 3JICKTPOABUIaTCIIA

= (15...18)] 15, (3.13)

Inpacht
rae [, — MyCKOBOM TOK DJIEKTPOJABUTATENS, A.

J1J1 Tpynmel 3JE€KTpOABUTATENEN
Inpacw =(L5... 138)[2 [HLZB + (IHHAHE — L yrans )l (3 . 14)

T71€ | 1maus — MYCKOBOM TOK AJIEKTPOJBUTATENISI OOJIBIIECH MOIITHOCTH, A.

I ians — HOMUHAQJIBHBIM TOK JICKTPOABUTATENS OOJIbIIICH MOIIIHOCTH, A.
- T10 CTETICHU 3aIlUTHI, KIMMATHYECKOMY UCIIOJTHEHUIO U KaTETOPUHU Pa3MEILICHHUS.

Jlnst  mpumepa  TpoBeAEM  BBIOOp  aBTOMATHYECKOTO  BBIKJIIOYATENS IS
koMMmyHUKanuu 1 3anuthl QF 1 anextpoasuratens M1. Cob6mrofast U BBITIOIHSS YCIOBUS
BbIOOpa, Obul BbIOpAaH aBTOMATHMUECKWH BbIKIIOUaTenb cepun BASIT-25-34 ¢
KoMOuHUpoBaHHBIM pacuenuresieM Upoy = 380 B, Ipyag = 25A, lypr = 4A, creneHb

3amuThl - IP 20[4].

3.5 CormacoBaHue AJIUTCIbHO JOOIMYCTHMBIX TOKOB IIPOBOAOB € HOMHWHAJIbHBLIMH

TOKaMH PACUECIUTENEH aBTOMAaTHYECKUX BBIKJIFOYATEIICH

CornacoBaHue HOMHHAJBbHBIX TOKOB aBTOMAaTHYECKUX BBIKJIIOYATENCH C JJIUTCIBHO

JOITYCTUMBIMU TOKaMHU ITPOBOJIOB IPOBOJUM IO YCJIOBHIO [8]:
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1
npoon npoOoHn
e (3.15)

Hpacaey HpacyaeH

r71€ lip son. - JVTUTENBHO JOMYCTUMBINM TOK BHIOPAHHOTO MPOBOAA, A;
Lipacuas. - HOMMHAJIBHBIA TOK pacUENUTENsl BBIOPAHHOTO AaBTOMATHYECKOI'O
BBIKJIFOUATENS, A.
ABTOMATHYECKHE BBIKJIIFOYATEIN ¢ KOMOWHHUPOBAHHBIMHU PACHEIUTENISIMU JTOJDKHBI

OTBCYATH YCJIIOBUIO!

> (3.16)

[IpoBoaMM ITPOBEPOUYHBINA pAaCUET JJIS UENHU NUTaHus aApurarens M1

1
1

w19 53951
3,52 ’

upacyQF
aBTOMATHYECKHUH BBIKIIOYATEIIb BBI6paHO BCPHO.

AHaNOru4HO IMPOBOJHM PACUCTEI JJIA APYTUX aBTOMATUYCCKHUX BBIKJIFOUATEIICH.

3.6 IlpoBepka 3alIUTHBIX amnmapaToB Ha cpadaTblBaHWE W KOMMYTAIIHOHHYIO

CITOCOOHOCTh ITPpY KOPOTKOM 3aMbIKaAHU N

ITpoBepka Ha YyBCTBUTENBHOCTh WJIM HAAEKHOCTh cpaOaTblBaHUE IPU TOKAX
0JIHO(a3HOT0 KOPOTKOI'O 3aMbIKAHUS.

[IpoBepky 3alIMTHBIX ammaparoB Ha cpabaTblBaHWE, MPU TOKaX OIHO(A3HOTO
KOPOTKOTO 3aMbIKaHMsI U IO IMpPENeIbHON CIHOCOOHOCTH, HAa OTKJIIOYEHHUE, IPOBOAMM IIO

pacueTHOM cxeMe, KoTopasi IpejcTaBlIeHa Ha puc. 3.2 ¥ 3aHOCUMO B Tabmuiy 3.2.
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Pucynoxk 3.2 - PacuerHas cxema Juisl onpeneiaeHus: oaHo(a3zHoro u tpexdazHoro

TOKOB KOPOTKOT'O 3aMbIKaHHUA

HpOBepKa OCYHICCTBILCTCA IJII aBTOMATHYCCKHUX BBIKJHO‘-I&TCJIGIZ, KOTOPBLIC UMCIOT

TOJIBKO 3JIEKTPOMArHUTHBINA PaclenuTeNb, eciu Ly = 100 A, no ycioBuro:
]K(]) > 1,4'Iomc.pM 5 (317)

rae LY — Tox omHO(A3HOro KOPOTKOrO 3aMbIKaHWs NeTIH (asHbIA ITPOBOA-HYJIEBON
poBoJ, A.
Iorc — TOK OTCEUKM pacuenuTens, A;
JIns aBTOMATH4YECKHUX BBIKJIIOYATENEH, KOTOPhIE UMEIOT TEIJIOBOM PACUECIHUTEND, U

JJIA CCTCﬁ, KOTOPBIC paCIIOJIOKCHBI B TIOMEIIICHUAX C HOpMaHBHOﬁ CpC,Z[Oﬁ I10 YCJIOBHIO:
)
Ty’ 2 3y (3.18)

[IpoBepka Ha TpenenbHYI0 KOMMYTAllMOHHYIO CIOCOOHOCTh TOKOB Tpex(ha3zHOro

KOPOTKOI'O 3aMbIKAHU::
IHPABZLSg:RyO'\/E'II(?) (3.19)

e [¥,,, — ynapHblii TOK Tpex(pazHOro KOPOTKOTO 3aMbIKaHUs, A;
1) — ycTanoBiIeHHOE 3HAUEHHE TPEX(HA3ZHOTO TOKA KOPOTKOTO 3aMBbIKAHUS, A;

Kyys — YJIapHbIi KO3(QQHUUMEHT, KOTOpBIA 3aBUCUT OT [apaMeTpPOB CHJIOBOI'O
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TpaHchopmaTopa. Ky, = 1,2...1,4.

Ha cenekTuBHOCTH pa6OTBI paCHCHI/ITCHCﬁ ABTOMAaTHUYCCKHUX BBIKHIOanCHCﬁ,
KOTOPBIC BKIIFOYCHBI B CCTAX IMMOCIACAOBATCIIBHO, TO CCTh 3alllUTa JOJIKHA ﬂeﬁCTBOBaTB Tak,
YTOOBI KOPOTKOC 3aMBbIKAHHUC OTKIIIOYAJIOCh  aIllIapaTtoM, OmmKaluIIuM K MCCTY
BO3HUKHOBCHHA KOPOTKOI'O 3aMbIKAHUA.

CeJIeKTUBHOCTD O6€CH€‘-II/IBaeTC$I, €CJIi HOMHHAJIBHBIC TOKH pacuenHTeneﬁ
MOCJICAYIOIIUX aBTOMATHYCCKUX BBIKJIFOUATEJICH OT UCTOYHHMKA IMUTAHUA Ha 2...3 CTYIICHU

HHIKC YCTAaBOK TOKOB IMPCAbIAYIINX.

Toxu KOPOTKOT'O 3aMBbIKaHU OIIPCACIIAIOTCS 110 CJIG,IIy}OHIGﬁ MCTOIUKC.

Tox omHO(Da3HOTO KOPOTKOTO 3aMBIKaHUS OTpeesieTcs o Gopmyre:

Ucb
0 ’
Ze +Z,
3

M _
I’ =

, (3.20)

rne Zn/3 — TOoIHOe CONpOTHBIEHHE TpaHchopMaTopa MPHU TOKOBOM 3aMbIKAaHHHM Ha
kopnyc, OwMm;

7, — TIOJTHOE COTPOTUBIIEHUE neTau " ¢aza-Hynp”’

z" 26
3 S 3.21)
rjae S, — HOMHHaIbHAs MMOJHAS MOIIHOCTh TpaHcopmaTopa, KBA
(1)
Ze _ 26 _o4120m
3 630
Z,=1J(ER,) +(=X,)*, (3.22)
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rne 2R, = Ry + Ry, — akTuBHOE conpoTuBieHne ¢pazHOro U HyJI€BOIro NpoBooB, OM/KMm;
2 X — MHOYKTUBHOE CONPOTHUBIIEHUE JJIs1 IPOBOJAKH B TpyOax u kabeiei,

npuHuMaeM X, = 0,15 Om/km .

AKTHBHOE COTIPOTHBIICHHE OTPEACIIICTCS M0 (hopMyJIe:

R=p-, (3.23)
S

IJI€ P - YAEIBHOE CONPOTHBIIEHUE aTloMUHHMsA, P = 31,4 OM-MM?/kM [3];
| — nivHa npoBoaa, M;

S — CEYEeHHE IMPOBOAA, MM-,
Tok Tpex(ha3HOro KOPOTKOTrO 3aMBIKAHUS ONpeaeseTcs 10 GopMyIie:

Y, (3.24)

AR ) + (X, )

3 _
I' =

rae U, — InHeHoe HatpshkeHue, B;
2Ry, 2Xx — COOTBETCTBEHHO CyMMa AaKTHUBHBIX M PEAKTHUBHBIX COCTaBJISIOIINX

COHpOTI/IBJ'IeHI/Iﬂ J1{S2805! Tpexcba3Horo KOpOTKOFO 3aMbIKaHUA, OM
SRe=R.+ Ry (3.25)
X=X+ Xy (3.26)
rac RT Ta XT — AKTHUBHAaA MW PCAKTHBHAA COCTABJIAOOIAA IIOJIHOI'O COIIPOTHUBIICHUA

tpanchopmaropa, Owm;

Ry Ta Xy - aKTHBHOE UM PEAKTUBHOE COIPOTUBIIEHUE MMPOBOAOB, OM.
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[TonmHoE compoTHBIEeHKE TpaHCchopMaTopa:

2
_ Uk%’Un

T IOOSH ’ (3.27)

rae Uy, — HalIpshKEHUE KOPOTKOTO 3aMbIKaHus TpaHchopmaTopa, %o;
U, — nuHeHOE HalpskeHue, B;
S, — HOMHHAaJIbHAasl MOIIIHOCTh TpaHcopmaTopa, KBA.

s tpancdopmaropa TM - 630, Uy, = 4,5 %

4,5-400°

Z,=———=0,1140m.
100 - 63000

2
R :M (3.28)

TP
S%u

rae Py — morepu KOpoTKOro 3amMbIKaHusl B Meu TpaHncpopmaropa, BT.

1470 - 400°
p=—————=0,059 Om.
63000

X =+/Zy — RS, (3.29)

X, =4/0,1147 =0,059* = 0,098 Om.

I[JI}I npuMepa OCYCCTBUM IIPOBCPKY MJIsI AaBTOMATHYCCKOT'O BBIKIHOYATCIIA QF,

KOTOPBIM MUTAET LEMb dJeKTpoasBuraress M1.
2R,=2-(0,897-0,06+1,256-0,006+5,233-0,003) = 0,154 Om.

Xy = 0,15(60+6+3)10-3=0,01 Om.
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Z, =+/0,154* +0,01> = 0,185 Om,

- 220
0 0,412+0,185

=3685 A,

Il =368,5>1,4-250 =350 A..

TO €CTh BBIKJIFOYATCIIb cpa60TaeT IIpH TOKax OI[HO(I)EBHOFO KOPOTKOI'O 3aMbIKaHMA.

R =314 0,06

=0,054 A.

(3) _ 380 B
IK = =1437 A

V3 -1(0,059 +0,054)% + (0,093 + 0,01)>

Lipa =25k A > 143742 1,2=2439 A.
Taxum 006pa3om, aBTOMaTudeckuii BeIKTI09aTesb QF BeIOpaHo BepHO.

CeJIeKTUBHOCTD Cpa6aTBIBaHI/I}I oOecneynBaeTcs 6J1aroz[ap;1 Pa3jInduro

HOMUHAJIBHBIX TOKAX PacUENUuTeNIed aBTOMaTUYECKUX BBIKITIOUATEIECH.
3.7 Bb160Op CHIIOBBIX pacnpeienuTelbHbIX MKadoB

Jnst  pacnpeneneHusi DJIEKTPOIHEPTUH, 3alIUThl  DJIEKTPOOOOPYIOBAHUU

B

oT

KOPOTKOTO 3aMBbIKaHHs W TNEPETPY30K, a TaK K€ HEYaCThIX KOMMYTAallMM M IIyCKOB

3JIEKTPOABUTATEIICH, MPUMEHSIOT pacipeaenuTesbabie MyHKThl cepuu [1P11 [20].

[llxad pacnpenenurensubii [P 11 mnpennasHadeH s pacnpeieicHus

BHeKTqueCKOﬁ OHCPIrun MW 3allUThl JJICKTPOYCTAHOBOK IIPHU IHCPCTPYy3Kax M TOKaAX
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KOPOTKOTO 3aMbIKaHUs JJIsi HEYacThiX (10 6 B Yac) ONEpaTUBHBIX BKIIOYEHUN U
BBIKJIIOYEHUN 3JIEKTPUUECKUX CETEH M 3allyCKOB 3JIEKTPOJIBUTATENIC, pacCUUTaHHbIC
IUIsl DKCIUTyaTallid C HOMHHAJIBHBIM HampsbkeHueM a0 660B mepemeHHOro toka ¢
gactoTou 50 - 60 I'm.

VYcnoBust BbIOOpa CHIIOBBIX IIKA(QOB CIETYIONIHE:

- o tumy I1P11;

- 10 HOMEPY pa3paboTKH;

- KOHCTPYKTHUBHOE HCIIOJIHEHUE;

- 110 CTETIEHU 3aIlUTHI;

- 110 TUILY aBTOMAaTUYECKHUX BBIKJIFOYATEIIEH;

- 110 KOJINYECTBY aBTOMATUYECKUX BBIKJIIOUATENICH HA JIMHUIX, KOTOPBIE OTXOMAT;

- 0 KJIMMATUYECKOMY HCTIOJHEHHIO, KATETOPUU Pa3MEIICHUSI.

OkoHYaTENbHO MPUHUMAEM BBOAHBIN pacnpenenuTeabHblid myHkT [IP11 — 7078 -
21¥3,U,=380 B, TY16.536.610-82.

[Ikxad pacnpenenuTeNbHBIA yCTAHABIMBACTCS HA MOy, CTEMEHb 3ammuThl 1P21,
KJIMMaTUYECKOE UCTIONIHEHUE Y3, pexuM paboThl — IPOJOJIKUTEIbHBIN.

[Toce BBIOOpa SIAEKTPOCHIOBOTO OOOPYAOBAHHS W TIPOBEICHUS MPOBEPOUHBIX

pacyeToB, Pe3yNbTaThl CBOASAT B paCUE€THO-MOHTaXHYIO Tabnuiy (puc. 3.2).

3.8 BeIBOABI IO pa3aeny

B BBIBOjgax mo paszdeny yKa3bIBaeTCsi UTOT BCEX BBINOJHEHHBIX pacyeToOB U
NPUHSTHIX PEIICHU.

Hampumep " B TpeThbeM paziiene AUIUIOMHOIO MpOeKTa ObUla MpoaHaIu3upOBaHa
TEXHOJIOTHS MPOU3BOJICTBA .... B PE3yJbTaTe Yero ObUIa CKOMIIOHOBAHA TEXHOJIOTMYECKast
JUHUSA... BBINOTHEHO pacnonoKeHne TEeXHOJIOTMYECKOro 000pYyIOBaHUS B TIOMEIIEHUU C
Y4€TOM OCOOEHHOCTENl MpOM3BOJACTBA.... [IpoBeneHa oOlLEeHKa XapakTepa YCJIOBUUI
OKpy>Karolen cpefpl B momeiieHnu. OLeHeHa BEPOSTHOCTh MOPAKECHHS ANEKTPUIECKUM

TOKOM IICpCOHAJIA. .. ».

126



|_w. o (]
S—— I s | o [mosar|w (& | & -
o 8y 5 oe3e/o0cesv|
OWTYN A g8
Lab0Y ~ |5 50|
cvenaag |0 |50 | e iz & | i | srmr |¥7 |07 @ hsr T |6 | o] £ | 7| oy
" A - 28 le
sy o |eo | moncarr |0 e T T e a0 t; N7 I I .
S TDs s /8 | IF 2z
Zaity & mwﬂuﬁ il .
coammuay [) |57 | o0 e P BT T 2 B B = ef ] O P I I = o | .
i LS wTLe o5 2 x
-0 : 2 ~ 3 - o 5 7] sy | B | &
sl Sl il R 4 AN EEEA ARG I B 2/ Ry e oo /ncersy
il L2 R e e & Snarzis g g |12 i
O x| 51 | sremmr -M [l 1 W=tZ] ) I 3
PUND P HY N
" |55 |, il s | sz srohsr |95 |5 | s | s N & | ax/Byvsr | v
ot iz |aeo| srmiser u = —— 2 o+ e
i 2 ! e
! 13 A N H >
o HIEN A G - g oy,
B y P—— 857
% | & | ovvaw [£5 P
o | o | mess - N S
k7 & s | Gshay Naw wonssroeg | © | F | rexsrer
sroc-mw | o5 |z | s |ud ® - T ~ e
& s sT8/000w N V| é /i
st-oe-onw | 0w | oz | smeveany | W - v N ™
w | s | Gesear N A3 | & o= s | 2] o |
sT-0e-ong | 0% | £ | ey sl & : s . ! & o o
| s | o |isemissr o
” 84 srohsy ﬁ'h s S |§ P ] bes/oovesy
sr-oe-omw | o% | 2z | sseaeaony E.@ , v T s 301
@ | s | ey “17F bosraene | | exwsmeg | © |2 | savtver
sro-ong |05 | £z | seewean nk@ & el ~ £
] 82 [ .N. L o . L P s o &
sr-oc-ene | ow | oz | zerweany |z & : s 2 w|ae| » R e
v |05 ] s nu | § i ICHE >
& | 8L | srehs X £ i a3x/mear w E\M
a-secer  |ere | ou | zmesomany :t@ v ~5a1 - J
£l & (5ioay “W s .4“( e e m 150
a-sescer ez | ou | zeosonarr | oud & —
7] i i3 EIES N ool s
LN B i Sl Ll . o d Nh?n__n =
& o5
g y ; )
il bl il il = | sz | Graemy |4F | 57| % | N R o
- & 7 EROT /5 gae/oesy.
seperavecssnry | 2 | oy -5~ n T 175 3 o0 W
A L o e /s ||
repermesany |75 (oo | ovesiz —1— > \ >
7| sz | Gramay mw S omr/mnet| & | & | zeseoveesr
sr-oe-ens | 0% |z | smexdary | oW - = u— N 87|
w| sz | sy .M. 5| F oo F | srorr e
cr-oe-one | o% |2z | seemeany | w0 = r —
2 5 O\ S ot
| s: | Grasay N Ol [ ] [ Ry, (O T (R, PR
-oh 14 1] —— &9
el Rl bl Ry e~ mrva w-7orrn W P 2 ] [ \M./%.r s | o |emsmr | ¥ @ @] ™
& veraze| | PR/
cr-oc-one | o% |2z | v | s w s ~
r Sor ol f2
| S| srseay M, | e’ | mozssed | ® | ® ?A\nﬂ,d.& 3
§z-0r-orw | 0% | 2T | myway | ow| W " s R
w | s: | srsear w O 7 ") U s r w
sr-oe-vng | 0% |27 | s | sl N u ool L &=
: o5 3 N D b3
o | s« | sesear i 7|5 Vo | sinsi?| & | ® | sooideesr w g
a-xczer  |ezz|ou | sesomary | ml # p— - e =t o -
n y |sw vl I B L3 I
s | o (r5)98 & x| slw . /ol | 2| e/mesy M
a-xo=ser  |ezz|ou | zeosomany | ise( & 5
- o] o
w | w2 | iesemr |dm | s |s | e’ % | ¥ bag
w. | = iw.z.v. !1“. ¥ [eep) y - e w- angarnass | mvvenas ~ - v o I3 w| o= eogervie X
monmew |+ [P . [l e e T K d b i -~ el el | B il Pt Bl M = e =
panogoc wny | w W oy pafeipamcn i 250 2 =
DHMOWN WO XTHWSNGUOOW X8V E
#0h000, MIHWEROUOTW BV E ¥ w3y HNHBYGoOURT oQuINoCWIs QUWE) HDHIYDIWINZDY 0QUWIN0SWI BOHIVBWNYSPSTUIDS oogg

127



Pucynok 3.2 - PacueTHOo-MOHTa)kHast TabmauIa

CIIMCOK JIMTEPATYPbI

1. ABromarmueckue BbIKIIOUaTean BA-2000, BA-2001, BA-2006; TOCT 30325-95.
OnekTporexHuueckas npoaykuus: karainor, «ACKO-YKPEM», 2009 — 120 c. Pexum
nocryna: www.asko.ua. - HazBanue c sxpana.

2. bappimes A. U. JluniaoMHOe MPOEKTUPOBAHUE 000PYIOBaHUS MepepadaThIBAIOIINX
U MHILEBBIX MPOU3BOJCTB : yuel. mocobue / JIoHeKuit Toc. yH-T SKOHOMUKH U TOPTOBIIU
uM. M. Tyran — bapanosckoro / A. U. bapeimes. - Jlonenk : Jonl ' YOT, 2004. - 211c.

3. boromonos O.B. Kypcose Ta aumiomMHe nMpoeKTyBaHHs 00JaJHaHHA MEepepoOHuX i
xapuoBux mignpuemcts / O.B. boromonos, I1.B. I'ypcekuii, B.II. boromomnosa. - X. :
Ecnana, 2005. — 432 c.

4. bomun A.Il. CnpaBounuk cenbckoro snektpoMmontepa /boaun A.Il., MockoBkuH
®.U., Xapeuko B.U. - M.: Poccenbxo3uznar, 1986. — 334c.

5. Bapsapun B.K. Beibop u Hamagka 37aeKTpooOOpYAOBaHUS: CIIPABOYHOE MOCOOHE.-
2-e u3a. / B.K. Bappapus. - M.: ®opywm, 2012. - 240c.

6. Bacunbse JI.M. KypcoBoe u numioMHoe npoektupoanue / JI.M.BacunbeB. - M:
Arponpomusaart; 1989. - 159c.

7. TD'ypuaunxwuii B.H. IIpoektupoBanue cucteM seKTpupUKaAIMUA: CIIPaBOYHOE TTocoOue
/ B.H. Typuuukmit. —  CraBponons:  CraBpomonbckass  rocyJapCTBEHHas
cenbckoxo3giicTBenHas akagemus, 2000. — 300 c.

8. JloBigHuk ciabebkoro enektpuka / B.C. Omiiinuk, €.J1. XKynaii, B.®. ['oxnuap T1a iH.;
3a pen. B.C. Omiiinuka. — 2-e Bu1., aoi. i mepepod. — K.: Ypoxkait, 1980. — 296 c.

9. HoBimHuK ciabebkoro enektpuka / 3a pen. B. C. Omitnuka — K.: Ypoxkaii, 1989. —
264c.

10. Karanos U. JI. KypcoBoe u mumomuoe npoektupoBanue / M. JI. Karanos. - M.:
Arponpomusaar, 1990. — 352 c.

11. Kamenen-llononbckuii  snekTpoMexanuueckuii 3aBoa. O030p 000pyaoBaHUS.
[OnexTpoHHBI pecypc]. — Pexum nocrynma: http://www.kpemz.ltd.ua/index.html. —

HasBanue c skpaHa.
128



12. KopoTkne  3amblKaHHsiT B JJIEKTPOYCTAaHOBKAaxX.  Meronel  pacuera B
ANEKTPOYCTAHOBKAX NepeMeHHoro Toka HampsbkeHus a0 1 kB: TOCT 28249-93. Been.
21.10.1993. [ DNEeKTpOHHBIM pecypcl]. — Pexxum JIOCTyIIA:
http://standartgost.ru/g/I'OCT 28249-93. — Ha3zBaHue c 3kpana.

13. Kypckuii 9A3 - Karanor npoaykuuu [INEKTpOHHBIN pecypc]. - Pexxum poctyna:
http://www.keaz.ru/production/. - HazBanwue ¢ skpaHa.

14. KDA3 - Karanor npoaykuuu [DneKTpOHHBIM pecypc]. — Pexum pocryna:
http://www.keaz.ru/production/. — Hazpanue ¢ skpaHa.

15. Mapteinerko U. M. KypcoBoe m mUNIOMHOE NPOEKTUPOBAHHE MO KOMILJIEKCHOU
anexktpudukanuu u apromatusaiuu / M. 1. Mapteinenko, JI. I1. Tumenko. — M.: Koroc,
2006.—-303 c.

16. Mapteinenko M.M. KypcoBoe W IUILUIOMHOE MPOECKTUPOBAHUE MO KOMIIJIEKCHOMU
anexktpudukanuu u apromatuzanuu / . . Maprteinenko, JI. I1.Tumenko. — M.: Kosoc,
1978.—-219 c.

17. Munsuepro P® IlpaBuna yctpoiicTBa 3nekTpoycraHOBoK / MuusHepro Pd. — 8
u3/1aHue, nepepaboraHHoe U gonoiHeHHoe. - KpacHosipck, 2003. — 656 c.

18. Hazapesu ['.H. KypcoBoe u quruioMHO€ NPOEKTHPOBAHHUE MO CHEHHATBHOCTH
ANEKTpUPUKALIMSA W aBTOMATH3alMsl CEJIbCKOro Xo03dicTBa. YueOHoe mocobue. Beim.l.
Bri6op u mpoBepka siekTpoaBuraresield s npuBoja padounx MamuH / I'.H.Hazapesn -
Memuromnons: TATA, 1996.- 52c.

19. HITO DOran. KoHnrakTHas amapaTypa : KaTajaor [DJIeKTpoHHBIH pecypc|. — Pexum
noctyna: http://pml.com.ua/download/pmp.pdf. — Ha3zsanue c3 sxpana.

20. OAO «XDJI3 VYkpoanekrpomain». Kartamor siekTpoaBurarenel [DJIEKTPOHHBIN
pecypc]. — Pexxum noctyna : http://www.td-helz.com.ua/upload/main/Motors_ catalog.pdf.
— Ha3zBanue ¢ 3kxpana.

21. Omitnuk B.C. JIOBIAHUK CLIBCBKOTO €JEKTpUKa. 3-€ BHUAAHHS, IepepoOJieHe 1
nomoBuene / B. C. Omiitauk. — K.: Ypoxaii, 1989. — 261c.

22. Ocbkun C.B. Ob6mue TpeboBaHus U mpaBuia 0POPMIICHUS TUILIOMHBIX MPOEKTOB
(pabor): yuebno-meroauueckoe nmocooue / C.B. Ocvkun, N.B. Atanos, JI.A. Hopmos, [u

np.]; CtaBpornonbckuii roc. arpapubiii yH-T. — CtaBponions: AI'PYC, 2009. - 172 c.

129



23. [lpaBuna yctpoicTB 3nekTpoyctaHoBok (IIYD, 7-e wu3nmanme). - C.II6.:
Oueproaromusaar, 2010. — 503 c.

24. IIpaBuia yCTpOICTBA JIEKTPOYCTAHOBOK. — XapbKoB.: Uuayctpus, 2009. — 736 c.

25. IIpaBuna ycTpoMCTBa 3JIEKTPOYCTAaHOBOK. Bce AelcTByromue pa3aeiibl MECTOro U
CEeAbMOr0 M3JIaHUW C M3MEHEHMSIMU U JomnojHeHusiMu. - HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE n3aaTenbcTBo, 2008. - 854 c.

26. Poctpoca H.K. KypcoBoe u auniaomMHoe NpPOEKTHPOBAHHME NPEAIPUATUN
mosiouHo# npomsinuieHHoct / H.K. Poctpoca. — M:. Arponpomusaar, 1989. — 303 c.

27. Perukosa JI. II. TIpoektupoBaHHe CUCTEM ANIEKTPUDUKAIINHA B CETHCKOM XO35SHCTBE
/ JI. T1. PerukoBa. - Upkytck: UpI'CXA, 2009. - 80 c.

28. CipaBOYHUK UHKEHEPA — DIEKTPUKA CEIbCKOXO3SIICTBEHHOTO MPOU3BOACTBA. — M.:
HNudpopmarporex, 1999. - 536 c.

29. CnpaBounuk snektpuka / 3. A. Kupeesa, JI. B. I'yces, A. I'. Xapurton [v ap.] ;
nox pex. 3. A. Kupeesoii u C. A. Lpipyka. — M. : Koioc, 2007. — 464 c.

30. CTO 89-03.5-2013. OOmmue TpeOoBaHUS K OGOPMICHHUIO U HU3JI0KEHUIO
JOKYMEHTOB Y4eOHOM JeaTeNbHOCTH oOyuwaromuxcsi. — ApxaHrenbck: CeBepHBIi
(Apktuueckuit) Gpenepanbubliii yauepcuret uM. M.B. JlomonocoBa, 2013. — 93 c.

31. Ykazanus mo pacuety anekrpuueckux Harpysok /A.I'. Cmupnos, JI.b. 'oarensd,
Bb.J1. ’KoxoB. - M.: TsxknpomanekTponpoekTt, 1998. - 21 c.

32. Ycarenko C. T. Bemonnenue snexkrpudeckux cxem nmo ECKJ : cnpaBounuk / C. T.
VYcarenko, T. K. Kauentok, M. B. Tepexona. -M.: M3narenscTBo crangaptos, 1989. - 325
C.

33. llIxona »snektpuka: caiit.- URL: http://electricalschool.info (mara oOGparmieHus:
19.04.2016).— Pexxum noctyna: cBOOOAHBIN.— TEKCT AIIEKTPOHHBIH.

34. DnekTpoTeXHUUYECKass NPOAYKUUS — KaTajor. OJEKTPOTEXHUYECKHE W3IETUS
obmenpomeitiuieHHOTO ucnoiaHeHus 10 1000 B. - Yacts 1. — K. : YKpcUIbeHEPTrOMpoeKT,
1995. - 134 c.

35. DnekTpoTexHUUEcKas NpoAyKuus: karaior. - M.: MatepanekTpokomiiekt, 2006. -

72c¢.

130



36. Ouaua M.A. KypcoBoe u AMIIOMHOE MPOEKTHPOBAHHE IO 3JIEKTPOCHAOKEHUIO
CeJIbCKOro Xo3siiicTBa: yueOHoe mocobue / M.A. Ounun, A.M. Kopones. — 2-e u3g. —

CIIOG.: «JIauby, 2011. — 320 c.

131



YacTts 4. Paspa60TI<a CHUCTEMbI aBTOMATU3HUPOBAHHOI'O
YHpaBJIICHUSA TCXHOJIOTHYCCKUM IIPOLECCOM

132



133



COJIEPYKAHUE

BBEJIEHUE. ... e 4
OBILIUE YKA3AHUWA 110 BBIITOJIHEHMIO PA3IEJIA.......cooieiieee 4
PA3PABOTKA CUCTEMBbI ABTOMATHU3NPOBAHHOI'O

YIIPABJIEHVA TEXHOJIOTUYECKHUM ITPOLECCOM .......ccccouveinnaennee. 5

4.1 CocraBreHre TEXHOJIOTUUECKUX TPEOOBAHMIA K TIPOIECCY

ABTOMATHBALIM . .....ceeueveeeteeeneeeenereesseeesseeesanseesaseeesnseeenssessseeesnseessnseesnseeesseeennsens 5
4.2 OO6ocHOBaHME TApPaMETPOB, TMOJICKAIIUX KOHTPOIIO U BBIOOP ,
TEXHUYECKUX CPEICTB ABTOMATHUBALIMI. .. . ..eeerenenereerreeennreeenureesseeeseeesnseeesnnn s
4.3 Pa3paboTka CXeMbl DJIEKTPUUYECKON (PYHKIIMOHAIBHOW M aJIrOpUTMA 0
ABTOMATU3ALNNA TEXHOJIOTHUECKOTO TIPOIIECCA. c.vvenvrenreenrrerureeseresnreeseesneeesseennnes
4.4 Pa3zpaboTKa CXEMbl AJIEKTPUUECKOW MPUHIIMIUAIBHON YIpaBlIeHUS |
TEXHOJIOTHUECKHUM TIPOLIECCOM ....uuveeruireenireenurieniteenuseeansseesseeesseessseesnsseessseeenns ’
4.5 Pa3zpaboTka CXeMbl DJEKTPUYECKOTO  COeauWHEHus ImKada 2
D81 0F:1:3) (5] 1 FO USRI
4.6 Pa3paboTKa CXeMBbI SJIEKTPUICCKUX TOTKITFOUCHHM. ......ccvveeenereenereeannnes 23
4.7 OnpeneneHue HaJICKHOCTH U KayecTBa pabOThl aBTOMATU3UPOBAHHOM
CUCTEMBI YITPABIICHH. ....c.uvveeeereeesereeasreesreeesssesaasseensseesssessssssessseesssseesssssanssesnnns 28
4.8 Cocraprienue cienupuKay Ha MaTepUaIbl U O0OPYIOBAHHUE. ............ 30
RN 27 51:1001 15 @1 (010 Y: K3 (S 2P 32

CITMCOK JIMTEPATYPDBI ...t e, 32

134



BBEJIEHUE

3ajayaMu  TUIUIOMHOTO — TNPOEKTUPOBAHMUS  SBISETCS  pa3paboTKa  IMpOEKTa
KOMIUIEKCHOW 3JEKTPU(PHUKAIIUN TTPOU3BOJCTBEHHBIX MPOILECCOB CENbCKOXO03SICTBEHHOTO
NPEANPUATHS C YUETOM JOCTH)KEHUI HAyKH U TEXHHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHS
MIPOM3BOICTBA, obecrieueHus Oe3omacHOCTH 00CITy>KABAIOIIETO NepCcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPEOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
ANIEKTPOOOOPYIOBaHUS, SKOHOMHUYECKOTO aHaln3a MEePCIeKTUBHOTO Pa3BUTUSI O0BEKTa U
TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX PEIICHU.

B wmertoguueckoMm ykazaHMHM, B CXaTod ¢opme mpuBeaeHa HHOpMAIU,
nojuiexamiass pa3pabOTKe B  pacuyeTHO - TMOSICHUTENLHOW  3amHCKe, yKa3aHa
MOCIIEI0BATEIbHOCTD €€ BBIITOJIHEHHUSI.

B MeronuueckoM yka3aHMM JaHbl BCE HEOOXOIUMBIE CCHUIKM HAa TEXHUYECKHE U
CIpaBOYHbIE JaHHbIE JUISI pacuyeTroB, 4YTO OOJerdyuT paboTy oOydarolmuxcs o
BBITIOJTHEHUIO TUIIJIOMHOTO TIPOEKTUPOBAHUS.

B conepxannu MeToauueckoil pa3paboTKu MpeacTaBieHbl 00IIKEe TOJI0XKEHUS 10
CTpYKType, HamucaHnuio pasnena «Pa3paborka cucTeMbl aBTOMAaTH3MPOBAHHOTO
YIIPaBJIEHUS! TEXHOJOTHYECKUM IPOIIECCOM», CPOPMYIHMPOBaHBI TPeOOBaHUA Ui €ro

BBITIOJTHCHHA.

OBIIUE YKA3AHNMA 110 BBIIIOJIHEHMIO PA3IEJIA

Paznen "PABPABOTKA CUCTEMBI ABTOMATU3NPOBAHHOI'O
VITPABJIEHUA TEXHOJIOT'MYECKHUM ITPOLECCOM " BkiroyaeT pa3paboTKy WU
YCOBEpPUICHCTBOBAHWE  NPUHUUMNHAIBHON  SJIEKTPUUYECKOM  CXEMbl  yIpaBJICHUS
TEXHOJIOTHYECKHUM IPOLIECCOM (JIMHUEHN ), CBA3AHHBIM C TEMOM MPOEKTa, BHIOOP JIEMEHTOB
CXEMBI U TaK Jajee.

XapakTepHbIMU BOIIPOCAMU pa3jielia ABISIOTCS:

- cocTaBlieHHE TPeOOBaHUN K CUCTEME YIIPaBICHUS! TEXHOJIOTUYECKUM MPOIIECCOM;

- BBIOOp CPENCTB aBTOMATH3alMHM, HEOOXOIUMBIX IJIi KOHTPOJISI M YIPABIICHUS

TEXHOJOTMYECKUM MPOLECCOM;
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- pa3paboTka CXEMbl aBTOMATHU3UPOBAHHOTO VYMPABICHUS TEXHOJOTHYECKUM
IIPOLIECCOM;

- pa3paboTKa CXeMbl AIEKTPUUECKUX COSAMHEHUH 1Kada ynpaBlieHUs;

- pa3paboTKa CXeMbI SJIEKTPUUECKUX MOIKITIOUCHU;

- cocTaBlieHUE crieu(UKaIMU Ha MaTEpUalibl 1 000pYI0BAHMUE;

— BBIBOJBI IO pa3Jieiy.

[Ipumep.

4 PASPABOTKA CUCTEMbBI ABTOMATHU3MPOBAHHOI'O YIIPABJIEHUA
TEXHOJIOTMTYECKUM ITPOLIECCOM

4.1 CocTaBieHre TEXHOJIOTHYECKUX TPEOOBAaHUHN K MPOLIECCY aBTOMATH3AUU

B »TOoM mopapaznene HEOOXOIUMO OMPENCeTUTh YCIOBUS IS pa3padOTKU CHUCTEMBI
YOPABJICHUS TEXHOJIOTUIECKUM MPOIIECCOM.

CoBpeMEHHOE TPOM3BOJACTBO - CIIOKHAs CHUCTEMa, KOTOpas COCTOMT M3 MHOTHX
MOJICHCTEM: TEXHHYECKHX, IKOHOMHYECKUX, IKOJOTUYECKUX, COIMAIBHBIX W JPYTUX H
MpeaHa3HadeHa JJIs PEeNIeHUs] MOCTaBJIEHHBIX Tepen Hel 3amad. DIeMEHThI CHUCTEMBI
COCIMHEHBI MEXIy CO0OM caMbIMU DPa3HOOOpasHBIMHU CBs3sIMH. Kakmoe coBpeMEeHHOE
MIPOU3BOICTBO XapPaKTEPU3YETCS ABYMS TCHACHITUSIMU:

- TIOMBITKOM  YOPOCTUTH MPOM3BOJICTBO C IEJNBIO €ro AKOHOMUYHOCTH,
TEXHOJOTUYHOCTH U () PEKTUBHOCTH;

- HEOOXOAMMOCTBHIO  YCJIOKHEHHsI  MPOUW3BOJACTBA, KOTOPOE  BBI3BIBACTCS
CTpEMJICHHEM OCBaWBaTh HOBBIC BHJIbI MPOAYKIIMH, TIOBBIIIATH €€ KA4€CTBO, UCIIOIH30BaTh
TOCTIDKCHUSI HAYKH M TEXHUKH.

VYrpaBneHue TEXHOJIOTHYECKUM TIPOIECCOM - 3TO TMPOU3BOJCTBO WM peaH3aIus
YIPABJISIONIETO ACUCTBUS Ha TEXHOJIOTHYECKUI OOBEKT YIIPABICHHUS, COTIACHO MTPHHSIITHIM
KpUTEPHUSM yMpaBlICHUs. Y CIOKHEHHE IPOU3BOJICTBA, €T0 BHYTPEHHUX W BHEUTHUX
CBS3€ HEMHHYEMO BBI3bIBACT HEOOXOJUMOCTh YCIOXHEHHS ympaBieHus. bes

KauyeCTBEHHOTO YIPABJICHUS, MPOU3BOJICTBO HE MOXKET ObITh 3p¢eKkTuBHbIM. Jls
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YCIEUIHOTO YIPAaBIECHUSI TaKOW CHCTEMOH HY)XHO 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH U
NPUHLINIIEI €€ (PYHKIMOHUPOBAHUS U TEHICHIIMH Pa3BUTHS.

Cucrema yrmpaBJ€HUSI - 3TO COBOKYNMHOCTh TEXHUYECKHUX CPEICTB, HEOOXOIMMBIX
JUIA ONEPaTHBHOTO YIPABICHHUS TEXHOJOTMYECKHUM MPOIECCOM C 3aJaHHBIMU TEXHHMKO-
AKOHOMHUYECKMMHU TMOKa3aTeISIMU U KOTOpasi COAEPKUT B ceO€ MSITh OCHOBHBIX T'PYIIII
YCTPOMCTB (IOJCUCTEM): pEryJupOBaHUE, YIPABICHUE HCIOJIHIIOIIMMH OpraHAMH,
CUTHAJM3alluy, H3MEpEeHHs U 3amuThl. [logcucTeMbl H3MEpeHUsT W CUTHATU3ALUU
obecrnieynBalOT HEOOXOoauMyr0 HHGOpMalUi O padoTe 00OpYJAOBaHUS MU MPOTEKAHUS
TEXHOJOTHYECKOr0 MpOoIecca, a C MOMOIIBI0 MOJACUCTEM PETyJIUPOBAaHUS U YIPaBICHUS
OCYUIECTBJISIETCS. aKTUBHOE BO3/ICHCTBUE, TO €CTh YIPABICHUE 0OBEKTOM.

[Tpu 3TOM Bce OoJbliiee 3HaUEHUE MPUOOPETAeT aBTOMATUUYECKOE YIIPaBIEHUE, MO
KOTOPBIM IMOAPA3yMEBACTCS OCYILECTBICHUE OMPEEICHHBIX YIPABISAIOMIUX BO3IEHCTBUI
Ha 3aJaHHbIA OOBEKT, HEOOXOAMMBIX M JOCTATOYHBIX [JIsI €ro IeJeHAIPaBICHHOTO
(GYHKIIMOHUPOBAHMS C 33JaHHOM TOYHOCTHIO 0O€3 JIMYHOro ydacTusi uejoBeka. Poib
YeJl0oBE€Ka CBOJUTCS K MPOCKTHUPOBAHUIO, OTIAIKE, 3alyCKy CHUCTEMbl aBTOMATHYECKOIO
yIpaBJICHUS], MU30IUYECKOMY KOHTPOJIIO U MPABUIBHOCTU PAaOOThI, OCTAHOBKE CHUCTEMBI
U JIpyTUM TOOOYHBIM (PYHKIIMSIM, HEMOCPEACTBEHHO HE CBSA3aHHBIM C OINEpalUsIiMU
yIpaBIICHHUS.

OTMeTuM, 4TO TEpMHUH "aBTOMATUUYECKOE YIIPaBJICHUE CIEAYET OTJIMYaTh OT
T€pMHUHA "aBTOMAaTU3UPOBAHHOE YIIPABJIEHUE , MO KOTOPHIM MOHUMAETCS YIPABJICHHUE C
y4acTHEM YeJIOBeKa.

ABTOMATH3UPOBAaHHAS CHCTEMa YIPABICHUS TEXHOJOTMYECKUMHU IMPOLIECCAMHU -
COBOKYIMHOCTh anmapaTHO-MPOTPAaMMHBIX CPEJCTB, OCYIIECTBISIONIMX KOHTPOJIb U
yIpaBJIeHHE TPOU3BOJCTBEHHBIMU W TEXHOJOTUYECKHUMH TMPOLECCAMU; TMOIACPKUBAS
OoOpaTHYIO CBSI3b M aKTUBHO BIIUSS Ha XOJ MpoLecca MPH OTKJIOHEHWU €ro OT 3aJaHHBIX
napameTpoB; oOecrieurBasi peryJiMpoBaHre U ONTUMHU3ALIUIO YIIPABIISEMOro Mpoliecca.

BricokoadexTuBHas cucrtema ympaBieHHS MOXKET ObITh CO3/[aHa TOJBKO B TOM
cllydae, eclid OOBEKT yNMpaBiIeHHUsS MOATOTOBIEH K aBTOMATH3aIlMH. JTO 3HAYUT, YTO OH
JOJKEH OBITh TMOJHOCThIO MEXaHU3UPOBAHHBIM M IO BO3MOXKHOCTH HENPEPBHIBHO

JNEUCTBYIOIIUM.
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B mpoekte pa3paboTaHpl BOMPOCH aABTOMATH3AIMHM  AJICKTPOKAIIOPU(PEPHOU
YCTAaHOBKH U CHCTEMBI JIOKAJIbHOTO 000TpeBa Kak CUCTEMbI BEHTUJISIIIUN U OTOTIJICHUS.

PerynupoBanus mnapaMeTpoB MHMKPOKJIMMATa MPOU3BOAUTCS 3a cuUeT o0bema
MOJaBa€MOro BO3/lyXa, 3a CYET PEryJupoBaHUs TeMIEpaTypbl BO3AyXa BHYTpHU
NOMELIEHUs, a TaKXKe TEMIEPAaTypbl HarpeBaTelibHbIX IMoJoc. Jlpyrue mapameTpsl
MUKPOKJIIMATa TOJIBKO KOHTPOJHUPYIOTCS U HOCAT MH(GOPMAIIMOHHBIN XapaKTep.

J{ns mojorpeBa XOJIOJHOTO BO3/AyXa B CBUHApHUKE NMpuMeHeHa yctaHoBka CDOILI-
40. Jlns1 aBTOMaTU3UPOBAHHOTO YIIPABIICHUS TEMIIEPATYPHBIM PEKUMOM MPUMEHSIEM JIBYX
MO3UI[MOHHOE peryaupoBaHue. J[aTUMKU peryisTopa yCTaHABIMBAIOT B MOMEIICHUU Ha
BbIcOoTE 1,5 M 1 Ha 000rpeBaeMOM MOJy.

[IprHMMas BO BHUMAHHE, BCE BBIILIE EPEUUCIEHHOE, COCTABISIEM TEXHOJIOTUUECKUE
TpeOOBaHMS K MIPOIIECCY aBTOMATHU3AIINH:

- CXeMa aBTOMAaTH3alluM JOJDKHA MpelycMaTpUBaTh JIBa pexuMa paboThl pyYHOUR U
aBTOMATU3UPOBAHHBIN;

- cxeMa JI0JIKHA 00eCIeYnTh KOHTPOJb U PETyJIMpPOBAaHUE TEMIIEPATYPhI BO3AyXa U

1moJjia B noMemeHuu coorBercTBeHHo 20 °C u 25 ° C;

- obecrieunTh KOHTPOJb TemmepaTypsl TOHOB 115 mpenoTBpaiieHus ux mneperpena
6oiee 180 °C;

- o0ecreyuTh HE3aBUCHUMYIO pabdOTy W pEryJupoBaHUs TEMIlepaTyp KaKIOoW u3
HarpeBaTeIbHbIX MOJIOC B MOJIA;

- 00eCIeYUTh CBETJIOBYIO CUTHAIM3AIIMIO PEKUMOB PAOOTHI AJIEKTPOOOOPYA0BAHMS;

- 00ecCIeyuTh 3aIUTy CHUJIOBOTO AJIEKTPOOOOPYIOBAHUS OT aBAPUUHBIX PEKHMOB

padoTHI.

4.2 O6ocHOBaHHME MapaMETPOB, MOJICKAIIUX KOHTPOJIO U BHIOOP TEXHHUYECKHX

Cp€acCTB aBTOMATHU3allun

B nmnosicHutenbHO# 3amucke, BBIOpaTh M omucaTh Hauboliee HEOOXOAMMbIE
KOHTPOJIUPYEMBIE NapaMeTPbl, MOKHO TOJBKO IPHU IOJHOM 3HAHUM TEXHOJOTHYECKOTO
npouecca. Ilpu 3ToM ompenendroT 1eeBoe Ha3HAYEHUE IPOLECCa, B3aUMOCBS3b €r0 C

APpyruMmn  1mponeccaMm  IIPOM3BOJACTBA, YTOYHAIOT 3HAYCHHA  BCCX  IIapaMCTpPOB.
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Heobxoanmo aHanm3upoBaTh BEPOATHOCTH BO3MYIIICHHS, KOTOPHIE MOTYT IMOCTYNAaTh B
00BEKT ¥ BOBMOXXHOCTh YCTPAHEHUS UX 10 MocTyruieHus. Ocoboe BHUMaHuE HEOOXOMMO
oOpamath Ha CTAOMJIM3AIMIO0 BXOJHBIX MapameTpoB, MOTOMY YTO C MX M3MEHEHUEM B
00BEKT TOCTYMAalT Hambojee cuiabHbIE BO3MYyIeHUs. [Ipu BBIOOpE KOHTPOIMPYEMBIX
BEJIMYUH HEOOXOIUMO PYKOBOJICTBOBATHCS MPUHIUIIOM: MHUHHUMAJIBHOE KOJUYECTBO
napamMeTpOB JIOJDKHO MPEIOCTABIATH MAaKCUMAIIbHYI0 HH(POPMAITHIO O TIPoIiecce.

KoHTposto moyexar, mpex e BCero, Te mapameTpsl, (PUKcarus TEKYIuX 3HaYeHUuN
KOTOPBIX 00Jierdyaer MmyckK, HaJaJKy U MpaBWIbHOE BEJECHUE TEXHOJIOIMYECKOro IMpoliecca.
JIJIst OCYIIIECTBIICHUST OTIEPATHBHOTO YIPABICHUSI HEOOXOIUMO KOHTPOJUPOBATH HanboJiee
Ba)KHBIC BXOJHBIE U BBIXOJIHBIE [TAPAMETPHI IIPOLIECCa.

Kaxx1p1ii TEXHOIOTHYECKU MPOIIECC XapaKTePU3YyeTCsl Pa3IMYHbIMU (PU3HMUECKUMU
BEIIMYMHAMU - TEMIIEPATypoOH, JAaBICHUEM, YPOBHEM, pacxonoM U aAp. s Toro 4ToOsI
UMETh UH(DOPMAIUIO O XO€e MPOoIECcCa, CIECAYET U3MEPSITh 3TH BEJIMUUHBI.

C menpl0 MONMyYEHUs NAHHBIX, HEOOXOIUMBIX i CYETHBIX OMEpaluii W pacyeTa
TEXHUKO-3KOHOMHUYECKHX  IOKAa3aTesied, KOHTPOJIUPYIOT  MapaMeTpbl,  KOTOpbIE
XapakTepu3yloT 3aTpaTbl Ha MpoBeAeHue mpouecca. K HUM OTHOcATCS: pacxon
TETJIOHOCUTETIS, XJIAJIOHOCHUTENIS, KOJUYECTBO TOTPEOISIEMON 3JIEKTPOIHEPTUU U TOMY
1Mo100HOE.

CurHanvszanuyd MNOAJIEKAT IMApAMETPbl, U3MEHEHUE KOTOPBIX MOYKET MNPHUBECTH K
aBapuM, HECYACTHBIM CIIy4asiM WM CEPbE3HBIM HAPYIIEHUSIM TEXHOJOTHYECKOTO PEKUMA.

[Ipu BBIOOpE mapamMeTpoB, MOAJEKAIIMX CUTHAIM3AIMU, HEOOXOIUMO paszinyaTh
TEXHOJIOTUYECKYI0O M KOHTPOJIbHYIO, NPUYEM TEXHOJIOTHYECKAS CHUTHAIU3ALUS MOXKET
OBITH MPEAYNPEIUTEILHON UM aBapUITHOM.

[IpenynpeauTenbHasl CUTHANIM3alMsl OIMOBEIIaeT OO0 OTKIOHEHUH [apaMeTpoB
MPOIIECCA, UTO CBUETEILCTBYET O BOSHUKHOBEHUHU NEepeAaBapuiiHoro pexuma. Oneparop
IpU MOJIYYEHUU TAKOTO CUTHAJA JOJDKEH CPOYHO NMPUHATH MEPhI, KOTOPHIE HCKIIOYAOT
aBapHIo.

ABapuiiHasg CUTHalW3alus OMOBELIAET O HEJIOMYCTUMBIX 3HAYEHHUSX MapaMeTpoB
npolecca uin 00 OTKIIOYEHUH KaKOro-KM0o0 arapaTa TeXHOJIOTHYECKON CXEMBbI.

KoHTponbHas curHaim3aiusi yKas3blBaeT Ha COCTOSIHME OOBEKTa (BKIIFOYECH WITU

BBIKJIFOYEH).
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Ha ocHOBe mpHHATONW TEXHOJOTWMU MOJAEPKAHUSA MUKPOKIMMATa CBUHAPHUKE IS
KOHTPOJII M TOJJEpKaHHWs Temneparypel noja Ha ypoBHe 20°C ycraHaBiIMBaeMm
nepBUUHbIE NpeoOpazoBaTenu Temneparypbl Tuna TCM 6097, xapakTepucTKa KOTOPBIX

npuBeeHa B Tabsmiie 4.1

Tabmuma 4.1 - TexHUYeCKWE XapaKTEPUCTUKH TIEPBUYHOTO TpeoOpa3zoBaTeis
TEMIIEPATYPbI

['panuie Oo6macTb
Tun I'panynpoBka MHepurOHHOCTD

usmepenus, °C IIPUMEHEHUE

TBepable, )KUAKHE U
TCM- 6097 XA 0...150 5
Ta30BbIE CPEJIBI

JIJ1st KOHTPOJIA M NMOAJIEpKAHUS TEMIIEPATypbl BO3AyXa, YCTAaHABIMBAEM NIEPBUYHbBIE
npeoOpazoBatenu Temneparypsl tuna [ITP-2, xapakrepucTtuka KOTOPBIX MPUBEIEHA B

Tabnure 4.2.

Tabnuua 4.2 - TexHuueckre XxapakTepUuCTUKU TEPMOPETYIIATOpa

Tun perynsaropa TeMreparypsl I1TP-2
3aKOH peryJupoBaHUs JIByXTIO3ULIMOHHBI
I'panuna nacrpotiku, °C Munyc 30 uroc 100
3ona oboporta, °C 0,5-5,0

KoHTakThl, MOIIIHOCTH
BrixoaHoit curaan
komMmyTanronHas 500 BA

I'panuna nactpoiiku, °C 0-200

3ona oboporta, °C +5,0

Jlia oOecriedeHust KOHTPOJIS TEMIIEpaTypbl BO3AyXa B CBUHAPHUKE U TEMIIEpPaTypbl
TOHoB kanopudepa BeiOupaem aatuuk tuna TIIT4-Y1, TexHudeckas xapakTepUCTHKa

KOTOPOTro ImpuBeJieHa B Tabsmiie 4.3
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Tabnuma 4.3 - Texuuueckue xapakTepUCTHKU AaTynka Temnepatypsl TIIT4-V1

s 5
=
[TokazaTenb 5 8 3HaueHue

=~ o]

> 2

T
JlnanazoH u3MepeHus °C 0...200
Kmacc Tounoctu - 1,5
MakcumanbHas 1JIMHA COETMHUTENbHBIX POBOJIOB M 150
KommyTanmonHas MOIIHOCTh KOHTAKTOB  BBIXOJHBIX
1Liereii, He OoJee:
- ipu HanpsikeHu 220B mocTosHHOTO TOKa Bt 40
- npu HamnpspbkeHuu 220B nepeMeHHOro Toka M 4acToTOR

Bt 500

50T

4.3 PazpaboTka CXeMbl DJJEKTPUYECKON (PYHKIHMOHAIBHOM H  ajaropurMa

ABTOMATHU3alMU TEXHOJOIMYCCKOI'O IIponecca

CoBpeMeHHbIE KOMIbIOTEPHbIE TEXHOJOTUU TO3BOJISAIOT 3HAYUTEIBHO YMEHBUIUTh
TPYAOEMKOCTb PacyeTOB, MOBBICUTh MX TOYHOCTh, YTO HEOOXOAMMO HCIIONB30BAThH MJIS
pacueToB MpH SHEpreTudyeckoM ayaute. s 3Toro Heobxonmma pa3paboTKa YETKHX
AJITOPUTMOB PACUETOB, KOTOPBIE MOXHO MCIIOIBb30BaTh AJIsl MPOTPAMMUPOBAHUS Ha 000
AITOPUTMUYECKOH SI3BIKE.

Ha ocHoBe ananu3a ycioBuil paboTbl TEXHOJIOIHMYECKOTO 00OPYIOBaHUs, CO3aHUs
MHUKPOKJIMMAaTa B CBHHAPHHUKE, BBISBIEHHBIX 3aKOHOB M KPUTEPUEB YIPABICHHUS
OOBEKTOM, a TaKKe TPeOOBAHMM, MPEABABISAEMbIX K TOYHOCTH CTAOMIM3AIMH, KOHTPOJIS
TEXHOJIOTUYECKUX TapaMeTpoB, B KayeCTBE PETYIMPOBAHMA U HAJEKHOCTH COCTABISIEM
(GYHKIMOHANBHYIO CXEMy aBTOMAaTH3allMM W aJrOpUTM  YIpPAaBIEHHS, KOTOpbIE

npencTaBieHbl Ha pucyHkax 4.1 —4.2 u npeacTaBisieTcs Ha TUCTaX TpaduIecKoil YacTH.
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Cxemy ¢yHKIMOHaIbHYIO cocTaBieHo B cootBeTcTBuM ¢ CT COB 4723-84 u CT
COB 3334-81, ycnoBHble 0003HaUY€HUS MPUOOPOB M CPEICTB aBTOMATH3AI[MH BBIMOJIHEH B

cootBeTcTBHUM C TpeboBanusimu 'OCT 21.404-85

fosuuuvonnse odonayvenus

1 - Hewmunamap Kanopugepa,
2 - bosdyxobod.

7 - HozpebamensHull 37EMeHM,
& - Hozpellamenskue nenocs.

Yenobuwe 000HaYeHUS.

i - CHRXUU BOIGYX,
= - N0G02pema H038yx,
il YOONCHHAT HOITYX.

flepeyers nomeujenu:

1 = nomewenue Gaf Kudomusx.
2 = NPHIMUASLUONNOR KaNEPE;
3 - conyzen,
4 - nomewenue Jns CanospasomKy Xubomuelx,
5 — mamdyp.
6 - KOMHAMA G/% NEPCORAAA:
7 - IneKmpouLmaias.

Tpudops
MECIMHHE

Mynsm
ynpadnewug

—

Pucynok 4.1 - Cxema ¢QyHKUMOHANbHAs AaBTOMATH3alMU TEXHOJIOTHUYECKOTO

mponecca

AnTopuT™M (YHKUIMOHUPOBAHUS CHCTEMBbI IPEACTABISIEM B BHJIE€ COOTBETCTBYIOIICH
OJIOK-CXEMBbI, KOTOpass oToOpaxkaeT molIaroBoe (OPMUPOBAHUE U  peaU3aIUIo
MPUCYTCTBYIOIIMX B JAHHOM IIpoOllecCe€ ONepanuid, B BHJE€ ONTUMHU3AIMU BPEMEHU
00pabOTKH CHIPbsI, KOHTPOJIS U aHAJIM3a KOHTPOJIUPYEMBIX TapaMeTpoB, popMUpOBaHUS U
pean3alnuu yIpaBISIIOMINX BIUSHUM.

brok 1 mnpencraBnser co0Ooif Hadamo anropuT™Ma, B KOTOPOM AHAIUZUPYIOTCS

HCO6XOZ[I/IMBIC ornepanru B TEXHOJOTHYCCKOM ITPOLUECCE XPaHCHUA KapTO(i)CHSI.
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bioku 2 - 3 aHanu3UpPyIOT BEIWYMHY NAapaMeTpOB, TEM CaMbIM BJIUSAIOT Ha
acuHXpoHHBIN nBuratenb NS1 (610 4) u ucnomuurensHbii Mmexann3sm HC 6 u HC 5.

broku 8 - 9 aHanU3MPYIOT BIAXKHOCTb, TEM CAMBIM BIMSIOT Ha HMCIOJHUTEIbHBIN
Mexanu3M HCS. AHaIOrMYHO CBA3aHHBIC BCE IPyTHe OJIOKH MPECTABICHBI HA CXEME.

OOmumii BUA aNropuTMa aBTOMATHU3MPOBAHHOIO YIPABJICHHUS TEXHOJIOTHYECKUM

MPOIIECCOM TIPEJICTABICHO HAa pUCYHKE 4.2 W BBIHOCHUTCA Ha JHUCT TPaPUUIECKON YacTH

IPOEKTA.

0,
= O

/ Bbad darreix GE 9 /

Konuenmpayus (02
QF9 >6%

Bxmoserue M1 < Bxmoserue NST

Omkpsimue YA6

Omkpsimue YAS

/ Bbod darmeix ME 10 /

Braxrocms
MEO = 90%

Lla

|

Omkpsibaemcs YA8

|

/ Bbod danrex QETT /

Koruermpayus (02
QF11>6%

Hem

Omkpeibaemcs YA7

C

/ Bbad darmsix GE 72 /

Brmoveruve M2

Hem

Konuenmpayua (02
QF12 < 6%

Brmoyeruve NS2

/ Bbod darreix QET3 /

-

Brmoverve M3

Koruenmpayus (02
Q13 >6%

I

Brmoyerue NS3

/ Bbod darrex QETh /

Brnoverve Ms
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Hem

Konuenmpauus (02
QFtt > 6%

[

Brmoverue NS4

Okoranue pacoms! —




Pucynok 4.2 - OOmwmii BuI aidroputMa aBTOMATU3HPOBAHHOTO YIPABICHUS

TCXHOJIOTUYCCKUM ITPOICCCOM

4.4 Pa3paboTka CXeMbl DJEKTPUYECKOW  MNPUHIMIHAIBHOW  YIpaBIEHUs

TCXHOJIOTUYCCKUM ITPOICCCOM

[TpyHIMNIMATbHBIE CXEMBl CIYXaT OCHOBAaHUEM i pa3pabOTKu  JPYyTHUx
JOKYMEHTOB TMPOEKTa MOHTaXHBIX TaOJNWI[ IIUTOB U IMYyJbTOB, CXEM BHEIIHHUX
COCIMHEHMM, U T. II. ITO CXE€Ma, Ha KOTOPOM ITOKa3aH IOJIHBIM COCTAB 3JIEMEHTOB U CBSI3EH
MEXJly HUMU U KOTOpasi 1aeT JAeTajabHOE NPEACTaBICHUE O IPUHIUIE PaOOThI U3/EIHSL.

[Ipu Bcem pa3HooOpa3uu B pa3IMYHBIX CHCTEMax yIpaBiIeHUs Jro0as
INPUHLMIIMAIbHAS CXEMa HE3aBUCUMO OT CTEIEHU €€ CIOKHOCTH, MPEACTABISAET COOOMN
ONpENIe]IEHHbIM  00pa3oM  COCTaBJIEHHOE  COYETaHME  OTAEJbHBIX, JAOCTATOYHO
AIIEMEHTAPHBIX JJNEKTPUYECKUX Leneil M TUNOBBIX (PYHKUMHA Y3JI0B B 3aJaHHON
[IOCJIEOBATEIBHOCTH, BBITOIHIIOIUX P CTAHJAPTHBIX ONEPALMN MepeJadyld KOMaHHbIX
CUTHAJIOB OT OPraHOB YIPAaBJICHUS WJIM H3MEPEHUS K WCIOJIHUTEIBHBIM OpraHam,
YCWICHHE WIM PAa3MHOKCHHE KOMAHJHBIX CHUTHAJIOB, UX CpAaBHEHUWE, IPEBpAllCHUE
KPaTKOBPEMEHHBIX CUTHAJIOB B JJIUTENIbHBIE U, HAOOOPOT, OJIOKUPOBKY CUTHAJIOB U TOMY
noynobHoe. K aneMeHTapHbIM LETsIM MOTYT OBITh OTHECEHBI TUIIOBBIE CXEMbl BKIIFOUEHUS
U3MEPUTENBbHBIX IPUOOPOB Pa3IMYHOIO HA3HAYEHMUS.

Pa3paboTka cxeM 3JeKTpUUECKUX MPUHIUIHAAIBHBIX HOCUT TBOPUYECKHM XapakTep.
B npouecce nmpoeKTHUpOBaHMS CXEMBbI 3JIEKTPUUECKHE IMPUHLHUIINAIbHBIE pa3padaThIBalOT
OOBIUHO B CIEAYIOLIEM MOPSAKE:

1) Ha ocHOBe TpeOOBaHHI K CHUCTEME YHPABICHUS TEXHOJOTUYECKUM IPOIIECCOM,
yCTaHaBJIMBAIOT YCIOBUS U MOCJIEI0BATEIbHOCTD JEHCTBUI CXEMBI (AITOPUTM);

3) kaxaoe U3 3aJaHHBIX YCIOBHI JEHCTBHI CXeMbl M300pa)KaloOT B BUJE TEX WIIH
WHBIX DJIEMEHTAPHBIX LENel, WIM CTPYKTYPHBIX Y3JIOB QJICOPUTMA, KOTOpPHIE
COOTBETCTBYIOT JAHHOMY YCJIOBHIO JCHCTBUS;

4) sneMeHTapHbIe [IeNH 00bETUHSIOT B OOIIYIO CXEMY;

5) OonMUCHIBAIOT MOJIHBIN aITOPUTM PAOOTHI CXEMBI.
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Ha ueprexax cxeM 3J€KTpUUECKUX MPHUHIMIIHUAIBHBIX, B 00IIEM ciiy4yae, JOHKHBI
M300paxaThCsi:

- LEeNU YIpPaBJIECHUS, PErYJIUMPOBKH, W3MEPECHMS, CUTHAIM3ALUU, SJICKTPOIMTAHMS,
CUJIOBBIE LIETIN;

- KOHTAaKThI alllapaToB JAaHHOM CXEMBI, 3aHATHIE B APYIMX CXEMaX, U KOHTAKTBI
aIraparoB IPYTUX CXEM;

- AMarpaMMbl U TaOJMIIBI BKIIOYEHUH KOHTAKTOB MEpeKIoyaTeNiell MporpaMMHbIX
YCTPOMCTB, KOHUEBBIX U MYTEBbIX BBIKIOYATENEH, LIUKIOTpaMMbl pabOThI annapaTyphl;

- TaOJIMLBI TPUMEHUMOCTH;

- LUKJIOTpamMma paboThl 000pyJ0BaHMS;

- HEOOXOJMMBbIE TIOACHEHUS W IpPUMEYaHUus, IEPEeYeHb 3JIEMEHTOB, OCHOBHAs
HAJIIINCh.

JIuCT CO CXEMOW BJIEKTPUYECKOM NPUHLMUIINAIBHON 3alOJHAIOT B TaKOM BHJC: B
JIEBOM YacTH pa3MEIIaloT OCHOBHYIO CXEMY, 3aTeM Ipaduueckuil MaTepuall, MOsICHSIIOMINN
JNEUCTBUE CXEMBbI, IUKIOIPAMMBbI, JUAarpaMMbl 3aMbIKAHWK KOHTAKTOB W Ip), B IPaBOM
4aCTH — TEKCTOBBI MaTepHall.

B 3aBucuMOCTH OT CIOKHOCTH MPOECKTHPYEMOTO OOBEKTAa YKa3aHHBIE Pa3INYHbIC
eI MOTYT M300pakaTbCs COBMEILEHO HA OJHOM WJIM HECKOJBKHMX YEpTEeKax WU IS
KaXJ0M U3 Leneil pa3pabaTbIBalOTCs OTIEIbHBIE CXEMbl, HAlpUMEpP NPUHLUIUAIbHbBIE
AIEKTPUYECKUE CXEMBI YIIPABJICHHS, CATHAIM3ALUUHU U T. II.. DJIEMEHTHI, yCTPONCTBA, LIEH
Ha CXEME pa3MELIaroT, KaK MPaBWIO, Ha NapAJIJICIbHBIX TOPU30HTAIBHBIX U BEPTUKAJIBHBIX
OpSIMBIX JTUHUSX 0€3 ydeTa X ACHCTBUTEIBHOTO pacmonoxeHus. OObIYHO pa3MelleHne
BBIMOJIHAKOT CBEPXYy BHM3, cieBa HampaBo. Ha cxeme paspemaercs H300pakaTh
OTJEJIBHBIE DJIEMEHTHI HE BXOJSLIUE B U3JEIUE, OTHOCUTEIBHO KOTOPOI'O COCTAaBIISAETCS
cxema, HO He0OXOUMbIE I Pa3bsiICHEHHs PUHIIUIIOB PAOOThI U3IEIHSL.

Bce anemMeHThl U CBA3M MEXly HUIMHM Ha CXE€Me H300pa)aroT ¢ HOMOULIbIO YCIOBHBIX
rpaduyeckux 0003HAYEHHH, COTIACHO NEHCTBYIOIIMM TOCYJapCTBEHHBIM CTaHIAPTaM.
Cxembl, KaK MPaBUJIO, BBIMOJIHSIOT AJIs CUCTEM (0OBbEKTOB aBTOMATH3AIMH ), HAXOSIINXCS
B OTKJIIOYEHHOM (Hepabodyem) cocTosHMU. OAHAKO B clOydyasx, KOrja BO3HHUKAET
HEO0OXOMMOCTb, JOMYCKAETCsl M300pakaTh OTJEIbHBIC AJIIEMEHTHI CXEM, B KaKOM - JTUOO

BBIOpaHHOM paboueM MOJIOKEHUH, YTO (PUKCUpPYETCs 3alliChio Ha MoJie yepTexa. Ecnu Ha
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CXEME MOBTOPSIIOTCS OJIMHAKOBBIE 3JIEMEHTHI, YCTPOWCTBA, TO PAa3pEIACTCs OJUH 3JIEMEHT
(YCTpOICTBO) M300pa3UTh IETUKOM, a OCTAIBHBIC YITPOIIEHHO B BUJIE MPSIMOYTOJIHLHUKOB.

Pa3mernienue 31eMeHTOB YCTPOMCTB Ha cXeMe€ JIOJDKHO OMNPENeisThCs yA0OCTBOM
YTEHUSI CXEMBI, & TAK)KE HEOOXOJUMOCTBIO N300PaKCHUS MJICKTPHUECKUX CBSI3CH JTMHUSIMHU
MUHHUMaJIbHOM JUIMHBI KW C HAaWMEHBIIMM KOJIMYECTBOM mepecedeHui. JIunum,
COCIUHSIIONINE YCIOBHBIE 0003HAYCHUS JIEMEHTOB, PA3MEIIAIOT TOJIBKO TOPU3OHTAIBHO U
BEPTUKAIBHO. PaccTosiHUEe MEXy MapajuieIbHbIMUA JIMHHUSIMH CBSI3U COCTaBIISIET HE MEHEE
3 MM, MEXJy COCEIHHMH JUHUSMU rpaduyeckoro o003HaueHUs — He MeHee 1 mm, a
MEXy OTACIbHBIMUA 0003HAYCHUSIMU — HE MEHEe 2 MM.

Ha cxemax »sJeKTpUYECKUX NPUHIHUMNHAIBHBIX, JUHUW CBS3U JOJKHBI OBIThH
M300paKEHbI, KaK NPaBWIIO, MOJHOCTBIO; €CIIM ATO 3aTPyIHSET YTEHHE CXEeM, TO HX
JIOITyCKaeTcsl OOphIBaTh W OOPBIBBI CIIEAYeT 3aKaHUYMBATH CTPEIIKAMHU, BO3JIE KOTOPHIX
HY’)KHO TIOKa3blBaTh MECTO MOJAKIIOYEHUS M XapaKTepUCTUKY ILened (MoJspHOCTb,
MOTEHITUAN); TUHUU CBSI3H, MEPEXOJIAIINE C OJHOTO JINCTA HA JAPYTOH, CIEIyeT OOPHIBATH
3a mpejesiaMu U300pakKeHHsT cXeMbl. TONIMUAA TUHUN CBS3H OTYCKAETCS B Tpenesax OT
0,2 no 1,0 mMm, pexomenayercs — ot 0,3 mo 0,4 mm. Ha omgHoOli cxeme »kelaTelnbHO
MCIIOJIh30BaTh HE OOJIee TPEeX MO TONIMIMHE Pa3MEPOB JIMHUK CBSI3H.

Bce nzo0OpaxkeHHble, HA CXe€Me€, DJIEMEHTbI JOKHBI ObITh 0003HAYEHbI OYKBEHHO-
U(POBBIM MO3UIIMOHHBIMUA 0003HAYEHUSIMU, KOTOPBIE COCTOSIT U3 TPEX YaCTEH.

B mepBoii wacTu mMO3UIIMOHHOTO O0O3HAYEHUS 3aMHMCHIBAIOT OJHY WJIU JIBE OYKBBI
JaTUHCKOro andaBurta (BUA 3iemeHTa), Hanpumep, C — koHueHcarop; F — 3amuTHbIN
ANIEMEHT WM yCcTpoiicTBO; G — reHeparop; K — pene anexkrpomarHutHoe, myckareis; L —
KaTylika MHAYKTUBHOCTH; M — anekTpoaBurarens; P, PA, PV— npubopsl uamepuTenbHbIE;
R — pesucrop u ap..

Bo BTOpO#i — 01HY MM HECKOJBKO Up (HOMEp), B TPETUN — OJIHY MIJIM HECKOJBKO
naTUHCKUX OykB (pyHKuus sneMeHTa). Hampumep, KOHAEHCATOp, MCIOJb3YyEMbId Kak
MHTETPUPYIOUINI HA NMPUHIIUIHAIBLHOMN 3eKTpudeckoil cxeme obo3Hauaercss C41 (4 — ero
MOPSIIKOBBIA HOMED), a MUGPOBasi MUKPOCXEMa, BBITIOTHSONIAsS (DYHKITUIO 3alIOMUHAHMSI,
— DS7 (7 — ee nopsiakoBeiii HoMep) U T.1. CieayeT HOMHUTD, YTO BUJ U HOMED DJIEMEHTa —

3TO 0Osi3aTeNlbHAsl YacTh YCJIOBHOTO oOo3HaueHus. [lokas3piBaTh (YHKIMIO 3JIE€MEHTa
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Heo0s3aTeIbHO. ByKBBI W MHUQPHI MO3UIIMOHHBIX O003HAYEHUN JOJDKHBI BBITIOJHATHCS
OJTHUM pa3MepoM HIpUPTa.

[To3urmonHbie 0003HAUCHHS SJIEMEHTOB (YCTPOMCTB) cCienyeT MIPEeAOCTaBiIsATh B
npeaenax uzaenus (ycraHoBku). Eciiv B cocTaB m3/enusi BXOJUT HECKOJIBKO OJJMHAKOBBIX
YCTPOMUCTB, TO TTO3UIIMOHHBIE 0003HAUEHUS PJIEMEHTaM ClIelyeT MPUCBaUBaTh B Ipeaeiax
JTUX YCTPOMCTB.

[TopsinkoBbie HOMepa 3yeMeHTaM (YCTpPOMCTBaM) HY>XKHO MPUCBaMBaTh, HAUMHAsL C
€MHUILIBI, B TIpeAeiax I'PYIIbl 3JIE€MEHTOB (YCTPOUCTB), KOTOPHIM Ha CXEME IPUCBOCHO
OJIMHAKOBOE OYKBEHHOE MO3UIIMOHHOE 0003HaueHue, Hanpumep R1, R2, R3 u t.1., Cl1, C2,
C3 u T4 TOpPAIKOBBIE HOMEpa CleyeT NPUCBaWBaThb B COOTBETCTBUU C
MOCJIEI0BATEILHOCTHIO PACIIOIOKEHHUIO SJIEMEHTORB WJIM YCTPONCTB HA CXEME CBEPXY BHH3
B HampaBJICHUM cjeBa Hampapo. [lo3urmoHHbIe 0003HAYEHUS JJIEMEHTOB IPOCTABIISIOT
psaaoM ¢ rpaduueckuMm oOO3HAYEHUEM, C TPaBOH CTOPOHBI WJIM HaJ HUMH. PsamoMm ¢
rpaguueckuM  00O3HAUEHHWEM JJIEMEHTOB, Ha CXEME JIONMyCKaeTCs YyKa3bIBaTh
HOMUHAJbHBIE BEJIMYMHBI MX OCHOBHBIX NapameTpoB, Hanpumep: 27E (27 Owm), unwm
COKpallleHHOe HauMEHOBaHUe ieMeHTa. Ha cxeme momyckaeTcs moMeniaTh MosSICHSIONINE
HAJIUCH, & TAaKXK€ YKa3blBaTh B XAPAKTEPHBIX TOUKAX BEJIMYHMHBI TOKOB, HAIMPSKEHUM,
YPOBHU CHUTHAJIOB W T.II, HaIpuUMep, MEPEeMEHHBIM TOK, TpeX(aszHbli, MATUIIPOBOIHAS
nuHus (Tpu npoBoja ¢as3, HeHTpaib, OJIUH MPOBO/ 3AMUTHBIA C 3a3€MJICHUEM) YaCTOTOM
50I'u, nampspkenueM 220/380B o6o3nauaercs — 3NPE ~ 50I'n 220/380B; nepemenHoro
Toka yacToTor 10 k' —~ 10 k[’ 1 1.10.

CunoBple 1enu nepeMeHHoro Toka Mapkupytor L1, L2, L3, N, PE wu
MOCJIeI0BaTEIbHBIMU YUCIAMU; TaK y4acTKH 1ienu nepoit ¢aszer L1, L11, L12, L13 u T.1.,
ydacTKu 1enu Bropoit daser L2, L21, L22, L23 u T1.1., yuyactka nenu tpetbero L3, L31,
L32, L33 wu T.1.; HOMyCKaeTcs, €ClM 3TO HE BBI3BIBACT OIMMOOYHOTO TOJKOBAHWS,
00603Ha4aTh (ha3bl COOTBETCTBEHHO OykBamu A, B, C.

VY4acTKky CUJIOBEIX IIEIIEH ITOCTOSHHOIO TOKAa 0003HAYAIOT HCYCTHBHIMM YHMCIAMH Ha
y4acTKaX MOJIOKUTEIbHON MOJSIPHOCTH ¥ YETHBIMU YUCJIAMU HA YYacTKaX OTPULIATEIbHOM
MOJISIPHOCTH. BX0/IHBIE M BBIXOJIHBIE YYACTKU IIEMU 0003HAYAIOT C YKa3aHUEM MOJIIPHOCTH

«L+» u «L—» ( gomyckaeTcsi HpUMEHSTh TOJIBKO 3HAKU «» UITH «—»).
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[enu ynpaBiieHUs1, 3alUThl, CATHAIN3ALUN U U3MEPEHHUS B MIPEAeIax U3AEIINs WU
YCTAaHOBKH MapKUPYIOT YHCIaMH, K TOMY K€ UX MOCIEI0BAaTEIbHOCTh JTOJKHA OBITH OT
UCTOYHMKA MHUTAaHUS K MOTPEOUTENI0, a pa3BETBICHUS LIENEW — CBEpXYy BHHU3 M CleBa
HampaBo. B 3aBUCMMOCTH OT (YHKIMOHAIBHOTO HAa3HAUYCHUSA pPAa3IMyYHBIC LEMU
ANEKTPUYECKUX CXEM MAPKUPYIOT ONPEAECICHHBIMUA IPYIIIIAMH YUCE.

[Ipy HE0OXOaUMOCTH AOMYCKAETCS M3MEHSTh IOCIEAOBATEILHOCTh MPUCBOCHUS
MOPSIIKOBBIX HOMEPOB B 3aBUCHMOCTM OT pPa3MELUEHUs DBJIEMEHTOB B H3/EIHH,
HalpaBJE€HUS] NPOXOXKACHUS CHUTHAIOB WIM (PYHKIMOHAIBHOM IOCIEA0BATEIBLHOCTH
mporiecca.

OnuceiBaTh pabOTy CXEMbI AJIEKTPUYECKOW MPUHIUIHAIBHON PEKOMEHIYyeTCs B
TaKOU ITOCJIEI0BATEIBHOCTH:

1. IlepeyeHp M Ha3HAUYECHHUE DIEKTPUUYECKUX ANNAPATOB M CPEACTB aBTOMATHU3ALUH,
HEOOXOAUMBIX JIJIs1 KOHTPOJIS ¥ YIIPaBJIE€HUS TEXHOJIOTMUYECKUM ITPOLIECCOM.

2. Pabota cxembl Ha BpeMs 3aIycKa.

3. PaboTa cxeMbl B yCTAaHOBHBILIEMCSI PEKUME.

4. Pabota cxembl ipu paboveM OTKIIFOUEHUHU.

5. Pabora cxeMbl pu aBapuitHOM OTKJIFOUEHUH.

Hampumep, onucanue cxembl: MOAKIOYEHUE, KaK CHJIOBOM YacTH CXEMBbI, TaK U
CXEMBI YIIPaBJICHUS K MCTOYHUKY IHUTAHUS IPOUCXOIUT C IOMOIIBK) aBTOMAaTHUYECKOIO
Boikirouarenss QF1. CunoBas 4acTh CXE€MBI COJIEPKUT ABTOMATHYECKUU BBIKIIOYATENb
QF2 nns 3ammThl 35IEKTPOOOOPYI0BaHUS OT KOPOTKOI'O 3aMbBIKaHUS U HarpeBaTelbHbIE
anemeHThl TernoBoro peie KK1 ot TokoB neperpys3ku.

C nomompto  mepekirouarenis  SAl  BO3MOXKEH  BBIOOp  pYYHOTO — WJIHU
aBTOMATHU3HPOBAHHOIO yNpPaBIEHUs pabOTOI Hacoca.

[Ipu pyuHom ympaBiaeHuu (mepexnmrouarenb SAl B monoxenue «Py») 3amyck
IPOUCXOANUT Ha)KaTUEM KHONKM ynpasieHus SB1.2, a npum aBTOMaTu3MpoOBaHHOM
yOpaBieHUH (mepekitodarens SAl-B MonoxeHun «A») - OpH 3aMbIKAHUHM KOHTAaKTa
MOIUIAaBKOBOTO pese SL1, 4To mporcXoauT, KOrjia ypoBEHb BObI B PE3EPBYape JOCTUTHET
3aJJaHHOTO 3HaueHus. B o0oux ciayyasx NMUTaHUE MOJAETCS Ha KATYIIKY MAarHUTHOIO

nyckatenss KM1. 3ambikanue cunoBbix KOHTakTOB KM1 obGecmeunBaer mpsiMOl IMyCK
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neuratenss M1, a BcrmomorarenbHOoro KOoHTakTa KMI1.1 OGmokupoBka kHomku SB1.2
«ITyck».

Pabora nBuratens M1 B ycTOHYMBOM pexuMe OOECIEYMBAET IOMOJHEHUE
KUJKOCTBIO pe3epByapa C IMOMOIIbID Hacoca. JJeKTpoisurarenb M1 Bpamjaercs co
CKOPOCTBIO, BEJIMYMHA KOTOPOM 3aBUCHUT OT BEJIMYMHBI HArPy3KH, HATHETAEMOI'0 HaCOCOM.
[Ipu cpabateiBanmun KM1.1, a Taxxke SL1 momaercs CBETOBOM CHUTHAJN YCTONYHMBOIO
pexuma (Jramra HL1).

IIpy pydyHOM YIpaBICHUM OTKIIOYECHHE DPOUCXOJUT HAXKATHEM  KHOIIKH
ynpasierust SB1.1 «Cromy», a npu aBTOMaTU3UPOBAHHOM YIIPABIEHUU - IIPU Pa3MbIKaHUU
KOHTaKTa noruiaBkoBoro pene SL1. B o0oux ciydasx nuTaHue HE MOAAETCA Ha KaTYLIKY
marautHoro nyckatens KM1. Pa3Mbikanuto ero cuinoBbix kKoHTakToB KM1 obecrieunBaet
OCTAaHOBKY JBuratenss M1, a pa3MmblkaHhe BcrnoMorartelbHOro KoHtakta KMI
pazosokupoBku SB1.2.

B cnydyae BO3HMKHOBEHHs KOPOTKOIO 3aMbIKAHHUS B JJIEKTPUYECKOW LENU
yIOpaBlieHusl cpadaThIBaeT aBTOMAaTUYECKHil BbIKIouaTesnb SF1, OH BBIKIIOYAETCS U BCA
cXemMa OTKJIIOYAaeTcs OT MCTOYHMKA NUTaHuA. B cilydae BO3HHKHOBEHUS KOPOTKOIO
3aMbIKaHWs B CHJIOBOM IIlemM  CcpabaThIBa€T  3JIEKTPOMArHUTHBIA  paclENHUTENhb
aBTomMaTu4eckoro Boikirodarens QF1. B ciaydae BO3HUKHOBEHHsI KOPOTKOT'O 3aMBIKAHMS B
CWJIOBOM 1ienu nuTaHus aurarens M1 cpabaTbIBaeT 3JIEKTPOMArHUTHBIA PacCLENUTENb
aBToMaTu4eckoro Boikitouarens QF2. B ciyyae BO3SHMKHOBEHHUS JIMTEIBHOM NEPErpy3Ku
B CWJIOBOM Lienu nutaHus asurartenss M1 pa3mbikaerca koHTakT temioBoro pene KKI B
ANEKTPUYECKON LEeNM ynpasieHus. Bo Bcex ciydasx NUTaHWE HE MOJAETCS HA KATYLIKY
marauTHoro myckaresss KM1 u neuratens M1 oTKIr09aeTcss OT HICTOYHUKA ITUTAHUS.

[Tpumep pa3paboTKu CXEMBI IEKTPUYECKOU IPUHLUIIHAIBHON
ABTOMATU3UPOBAHHOTO YIIPABJIEHUS TEXHOJIOTMYECKUM IIPOLIECCOM.

Ha ocHoBe anroputmMa paOOTBl M CXEMBI JJIEKTPUYECKOH (DYHKLIHOHAIBHOM
COCTaBIIIEM  CXEMy  JJIEKTPUYECKYI0  NPUHUMIHAAIBHYI)  aBTOMATU3UPOBAHHOTO
YIIPaBIIECHUS IPOLIECCOM.

Cxema obOecrnieunBaroT 2 pexuma pabOThl: PyYHOW M aBTOMATU3MpPOBaHHBIA. OHU
JAI0T BO3MOKHOCTh YIPABISATh HArPEeBATEIsIMU, BEHTHIATOPAMHU, CUTHAIU3UPOBATH 00 MX

COCTOSHHH, BEIKIIIOYATh CXEMY IIPH HCHOPMAJIbHBIX PEKUMaAX.
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Amnmaparsl yopaBlIeHUsI M 3alllUThl JIEKTPONPUEMHUKOB CMOHTHPOBAHBI B IIKady
YIpaBJICHUS.

[lutaHue cxembl ymnpaBieHHs 00OPYJOBAaHMEM MpOIECCa XpaHEHHsS KapTodens
obecreunBaeTcs OT ceTH nmepeMeHHoro Toka 380/220 B.

[luTaHue Ha CUJIOBBIEC LEMU MOJAETCS Yepe3 aBToMaTudeckuid BeiktouaTenb QF1 u
MOTOM Ha Kaxablii TokompueMHUK oTaenbHo - QF2, QF3, QF4, QF5 c nomoiibto
MEXaHUYECKOTO HaXKaTHSl.

CxeMa »sJieKTpuyecKas NpUHIUIUAIbHAS YIOpaBiICHUS MPOIECCOM XPAHECHHUS
KapTodesnsi, MOKeT padoTaTh B ABYX PEKMMaxX: pydHOM M aBTOMATHU3WPOBaHHOM. Bribop
pexuMa OCYIECTBIISIETCS YCTaHOBIEHHMEM mepekmouarenss SAl B COOTBETCTBYIOLIEE
MOJIOKEHHE - pPydyHOU pexum (mosokenue "P") W aBTOMATU3MPOBAHHBIN PEXKUM
(monoxenue "A"). B monoxenun «0» cxema He MOIy4YaeT NUTaHUS.

B pyunom pexume (monoxenue SA1 "P") cxema snexktpuueckas mpuHUIUIHATbHAS
paboTaeT cleayronmM 00pa3oM. YTPaBJICHHE OTACTLHBIMU MAITUHAMU OCYIIECTBIISETCS
Ha)KaTHEM COOTBETCTBYIOIIMX KHOMOK KHOMOYHBIX moctoB SBI1...SB8 B moboi
MOCJIEIOBATEIHLHOCTA HE3aBUCUMO OT TPEOOBAHUM TEXHOJIOTMUECKOTO MpOoIecca.

B aBromatmsupoBanHoMm pexume (monoxenne SAl "A") cxema pabortaer
CJIEIYIOLIUM 00pa3oM.

[Ipn yBenuyeHUM KOHIIEHTPALMKM YTJEKUCIoro rasza, Oonee 6%, cpabarbiBaer
natunk SQI, cpabatsiBaer pene KV1. CBoumMH KOHTakTaMu, 4Yepe3 HOPMaIbHO
3aMKHyTble KOHTakThl KV1, nmogkmtouaer karymky KMI1, nocne dero asurarens M1,
MIPUBOJA BEHTWISITOPA, BKIIOYAETCSA U HAYMHAETCA MPOLECC YMEHBIICHHUS] KOHUEHTPALIUH
YIIIEKUCIIOTO Ta3a.

Koraa koHIIeHTpalys yriieKMCIOro raza yMEHbIIAETCsl 0 HE0OX0IUMMOI BETMYHHBI,
cpabatsiBaet natuuk SQ2, pene KV2. [Ipu 3ambikanuu koHTakta KV2 nutanue noiayyaet
MarHuTHbIM myckarenb KM2, mocie uero 3amyckaercss ABUrarenb M2 BeHTHIATODA,
KOTOPBII NIOJIAET ra30BYI0 CMECh K KAMEPhI XpaHEHHUSI.

[Tpu cpabarpiBanum natunkoB SQ3, SQ4 momywatorT nutanue myckatenn KM3,
KM4 3anyctar nBurarenu M3, M4 BO3AyIIHBIX 3aJBHXKEK.

3amura 3JEKTPOJBHMraTeiass OT IEePerpy30K M TOKOB KOPOTKOIO 3aMbIKaHUS,

OCYIICCTBIIACTCA C IIOMOIIBIO aBTOMATHUYCCKUX BBIKJIFOYATEJICH U TEIJIOBBIX peie.
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B cxeme npegycmoTpeHa cBeTI0Bas aBapuiiHas U ONlepaTUBHASA CUTHAIU3ALUA.
[Ipumep BBINOJIHEHUS CXEMBI ANEKTPUYECKON IIPUHLMIIHATIBHON

ABTOMATHU3UPOBAHHOT'O YIHPABJICHUSA TCXHOJOTHYCCKHUM IIPOLCCCOM IIPUBCACH HAa PUCYHKE
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PI/ICYHOK 43 - Cxema OJICKTPHUYCCKAs IPpUHOUIINAIbHASA aBTOMATU3WPOBAHHOI'O

YIPABJICHUS TEXHOJIOTMYECKUM MTPOLIECCOM
4.5 Pa3paboTka cXeMbl AJIEKTPUUECKOTO COeIMHEHUS 1IKada yrnpapieHus

CxeMa COeTUHEHH — 3TO cXeMa, Ha KOTOPOUM MOKa3aHbl BUJIbI, METO/IbI, CPEJICTBA H
MeCTa COCIMHEHHUSI COCTABHBIX YacTel W3IeNus, a TakKe IMPHU3HAKU COCIAMHHUTEIbHBIX
MIPOBOIOB, XKT'YTOB, Ka0eseid, TpyOOoIpoBoAOB U ToMy noo0Hoe. OHa pa3paldaThiBaeTCs Ha
OCHOBaHMH CXEMBI DJICKTPUYECKOW MPUHINIHAIBHON, CXeM THTaHHS, a TaKKe OOIINX
BUJIOB LIIUTOB U ITYJIbTOB.

[TpuMepHBIil anTOPUTM IMOCTPOCHUSI CXEMBI AIIEKTPHUECKOTO COCTUHECHUS SBISICTCS

takuM. CHauana, B BHJI€ YCJIOBHBIX rpapuyeckux 0003HAUEHUN, HAHOCAT U MPUMEPHO
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pacrosnararoT dJeKTpUYECKHE anmaparsl U ycTpoucTsa. Ha cxeme nOJKHBI HaXOOUTHCS
BCE DJIEMEHTHI B COOTBETCTBUM CO CXEMOM AJIEKTPUYECKOW NPUHLUHUIIHAIBHOU, KOTOPHIE
HaxXoAsTCs BHYTpM JaHHOro mkaga ympasieHus. CreayeT OTMETUTb, 4YTO Ha
JNEKTPUYECKOM CXEME€ COCIMHEHUS MOTYT IPUCYTCTBOBATH JJIEKTPOTEXHUUYECKHUE
AJIEMEHTBI, KOTOPBIE OTCYTCTBYIOT Ha CXEME IEKTPUYECKOW MPUHLIUIHAIBHOM, HAIPUMED
KOJIOAKH 3a)KUMOB. 1Ipu 3TOM 37€KTpHUECKYIO CXEMY COEIMHEHUS YCIOBHO Pa3IeisAIOT Ha
4acThb, JIIEMEHTHI KOTOPOI pacmojiaraioT Ha 3agHeil cTeHke mkada (anmapaTsl 3allUThl U
YIpaBJIEHUs, pEJie€ BPEMEHH, BCIIOMOTATENIbHBIE peJ€ KOJOAKH 3aKUMOB WM [1p.), U Ha
4yacTh, OJEMEHTBHl KOTOpPOM  pacmonaratoTcsi B JBepue I1mkada  yHpaBlIeHUS
(mepexyroyaTeny, KHOIKHM WM KHOIIOYHBIE MOCThI, CBETOCUTHAJIbHASL apMaTypa, MpUOOpbI
u ap.).

[Tpubopsl U cpeacTBa aBTOMATU3ALMU HM300pa)KaloT YMPOILIEHHO Oe3 COXpaHEHUs
Mmaciirada B BUJIE MPSIMOYTOJIbHUKOB, HaJ KOTOPBIMM PACIIONAraroT LIEMb, pa3ieIeHHbIN
TOPU30HTANILHON uepToi momnoiam. Lludpsl Hag yepTol yKas3bIBalOT MOPSAKOBBIA HOMEP
u3zenuss (Homepa MPUCBAMBAIOTCS MONAHENbHO, CJIEBAa HAIPaBO M CBEPXY BHHU3), a MOA
4epTOM — MO3ULIMOHHOE 0003HAUEHHUE 3TOT0 U3JENUs (B COOTBETCTBUU C IPUHLUIINATBHON
ANEKTPUYECKON CXEMOM).

ITocne 3T0r0, OKOJI0 MM BHYTPH YCIOBHBIX I'pauyecKuX U300pakeHUI yCTPOICTB,
OpUBOAAT OyKBEHHO-LIM(pOBBIE 0003HAYEHUSI IEMEHTOB M YCTPOMCTB, UX MAapPKUPOBKHU
KOHTAKTOB, NPHUCBOCHHBIE KM Ha MPHUHIMUIMAIBHOW CXEME WM IPUHATBIE B HX
KOHCTPYKLUH.

N300paxeHne  AIEKTPUUYECKUX  COCAUHEHHM,  BBINOJHEHHBIX  MPOBOJIAMH,
pa3pelaercss MOKa3bIBaTh HA CXEME OTAEJIbHBIMHM JIMHUSMHU CBSI3U € UX OOpa3loBBIM
pPacnoJIOKEHUEM, [UIsl allllapaToB, PACIOJIOKEHHBIX C JIEBOM CTOPOHBI mNaHenu. [l
YOPOILEHUS HAaYepPTaHUs CXEMbl COCIMHEHUs Pa3pelIacTCsl CIUBATh OTACIIbHBIE JIMHUH
CBsI3M (POBOJA), UAYIIME HA CXEME B OJIHOM HAIPABJICHUH, B JIMHUIO IPYIIIIOBON CBSI3U B
BHJIE JKTyTa.

Jlanee, Ha COOTBETCTBYIOIIMX TIOJKAaX TMPOCTABIAIOT aJpecHble 00O03HAYEHUS
IIPOBOJIOB, COTJIACHO CXEMBbI AIEKTPUUYECKOW NpUHLUIINANBHON. [IpuMenstoT Tpu criocoba

BBITIOJTHEHHS CXEM COSIMHEHHMS: aJpeCHO-TpapuUecKuii, rpaduuecKuil 1 TaOIMYHBIMH.
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AnpecHblii rpaguueckuil crnocod Hanbosee pacnpoCTpaHEH U 3aKJIIOYAETCS B TOM,
YTO JIMHUM CBSI3HM MEXKIY OTAEIbHBIMHU 3JEMEHTAMU alnaparoB, YCTAHABIMBAEMBIMU Ha
LIUTE WIN IIyJIbTE, HE ITOKa3bIBAIOT.

[Ipumep BBIMONHEHUS CXEM DJIEKTPUYECKHX COENMHEHUH miKada yHpaBieHUsS

MIPUBEJICH Ha pUCYHKE 4.4,
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Pucynox 4.4 - Cxema 3JIeKTpUUECKUX COeAMHEHUH 1Kada ynpaBlIeHUs

BmecTo sroro B Mecte mnpucoeAMHEHHUS MPOBOJOB Ha KAXKIOM ammnapare Wiu
AIIEMEHTE MPOCTABISAIOT IMUPPOBOI WM OyKBEHHO-IIM(POBOM aapec TOro ammapara Wiu
DIIEMEHTa, C KOTOPBIM OH JOJDKEH OBITh JJEKTPUUECKU CBsi3aH (MMO3UIIMOHHOE
0003HaueHHE B COOTBETCTBUM C MNPUHLUMHAIBHONM CXEMbl WM TOPSAIKOBOIO HOMEpA
sanemeHTta), Hamnpumep: A (+1:1). DTo He 3arpoMokIaeT 4YepTeX  JIUHUAMHU CBA3U U
MO3BOJISIET €€ JIETKO YUTATh.

Pexomenayercs HauMHaTh C CHJIOBOM II€MHM, 3aTe€M MPOCTABISIOT aJpecHbIe
0003Ha4YEeHHUS HYJIEBOTO MPOBOAHHMKA, O0O03HAUYECHUS MPOBOJOB, PEAIM3YIOLUIUX PYUYHOH
peXUM M TIOC]E 3TOro O0O3HAYEHUs MPOBOAOB, PEATU3YIOIIME ABTOMATHU3HPOBAHHBIN
PEXKHIM.

[Inatam, Ha KOTOpPBIX pa3MEHIAIOTCS PE3UCTOPBI, KOHACHCATOPbI U JApYyTue
AJIEMEHTHI, MPUCBAUBAETCS TOJBKO MOPSAJIKOBBIA HOMEpP (IIPOCTABISIETCS B LENU HaA
YepToil); MO3ULMOHHOE 0003HAUEHUE JIEMEHTOB Pa3MEIIAI0T HEMOCPEICTBEHHO OKOJIO MX
YCJIOBHBIX rpaduueckux 0003HaYCHUH.
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[Tpu3Haku (HyHKIMOHATBLHON TPYMNIBI YKA3bIBAIOT BO3JIC €€ M300PAKECHUSI CBEPXY
uin  cnpaBa. OauHAKOBBIM  (DYHKIIMOHAIBHBIM Tpynmam (TpyImmaM, HMEHOIINM
TOK/I€CTBEHHbIEC MPUHIIUIUAIIBHBIE CXEMbI) CIEAYET MPUCBAUBATH OJHO U TO KE YCIOBHOE
ob6o3nauenue. Jlomyckaercs B yCIOBHBIE 0003HAUEHHUS OJMHAKOBBIX (DYHKIIMOHATHHBIX
IpyNI, BKJIOYATh MOPSAKOBBIE HOMEpPA, KOTOpPbIE OTAENSIOT MX OT OCHOBHOIO
0003HAYEHHUS.

CxeMy BBITIOJHSIOT HAa OJHOM WJIM HECKOJBKUX JcTax ¢opmara He Oosee Al
(594x841) u npucBauBaroT HauMmeHoBaHus: "lllkad ynpapnenus. Cxema sieKkTpUyecKas

coequHeHus". Bua u Tum cxembl, 0003HaYaeMble TPOMUCHBIMUA OyKBaMu U Liudpamu - 94.

4.6 Pa3paboTka cxeMbl 3JEKTPUUYECKUX MOIKIIOUSHHM

CxeMa »dJeKTpHUYeCKas IOAKIIOYEHUN IIOKA3BIBACT BHEIIHEE IOJKIIOYCHUE
aIraparoB, YCTAHOBOK, IIMTOB M IIyJIbTOB W T. H., BBINOJHIETCA HAa OCHOBAaHUU
(GYHKIIMOHANBHBIX, MPUHIUIHAIBHBIX SJIEKTPUYECKUX CXEM, MNPUHLIHUIMHUATIBHBIX CXEM
nuTaHus, crneuupukauuidi  npuOopoB U 00OpyAOBaHUS, a TaKXKe uepTeked
MPOM3BOJCTBEHHBIX MIOMEIICHUN C paCCTAHOBKOM TEXHOJIOTHYECKOTO 000PYAOBAHUS.

Cxema 3neKTpuuecKas MOAKIIOUYEHUN - 3T0 KOMOMHUPOBAHHAs CX€Ma, Ha KOTOPO
[OKa3aHbl AJIEKTPUYECKUE M TPYOHBIE CBSI3M MEXAy IpuOOpaMu U CpPEICTBAMU
aBTOMATH3allMH, YCTAHOBJIEHHBIMU HA TEXHOJOTUYECKOM O00OpY/IOBaHUH, BHE LTUTOB U Ha
IIATAaX, a TAKXKE MOJAKIFOYEHHE IPOBOAOK K IPUOOPAM U LIUTAM.

CxeMy NOJKIIFOUEHHI JTOIyCKAETCS HE BBINOIHSATh, €CJIM BCE MOAKIIOYEHUS MOTYT
OBITh MIOKAa3aHbl HA CXEME COECTUHEHMS.

Cxembl B 00LIEM ciy4yae JOJDKHBI COJEpPKaTh: IEPBUYHBIE NPUOOPBI; ILIUTHI;
OyJIbThI; TPUOOPBI, KOTOPBIE pPACMIOJOXKEHbl HE B UIUTAX; TIPYMNIOBHIE YCTAaHOBKHU
npuOOpPOB; BHEIIHUE NEKTPUUECKUE U TPYOHbIE IPOBOAKH; 3aIIUTHOE 3aHYJIEHUE CUCTEM
aBTOMATHU3AIMN; TEXHUUECKHE TpeOoBaHUsl (yKa3aHusA); IEPEUCHb SJIEMEHTOB.

Ha cxeme moaxiroueHuid JOMKHBI OBITh M300pa)KE€HbI YCTPOICTBA, €T0 BXOAHBIE U
BBIXO/IHBIE JJIEMEHTbl M KOHIIBI IIPOBOJAOB M Kabenedl (MHOTOKWIBHBIX IPOBOJIOB,

QJICKTPHUICCKHX I].IHypOB) BHCIOTHCTO MOHTA’Xa, OKOJIO KOTOPLIX IHOMCIIAOT AAHHBIC O
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MOAKITIOYEHUHN YCTPONCTB, KOTOPHIE MOABOAITCS K HUM (XapaKTEPUCTUKH BHEITHUX IIETICH
U ajpeca).

[To3urmoHHbIe 0003HAYEHUS DJIEMEHTOB B OOIIEM ClTydae COCTOSIT U3 TPEX YacTeH,
KOTOphle 0003HA4YarOT BHJA, HOMEpP M (YHKUHIO 3JIEMEHTa M 3aliChiBaeMbIX 0e3
pa3feNuTeNbHBIX 3HAKOB W MpoOenoB. Bua u Homep SBISIOTCS 00S3aTENbHON YaCThIO
YCJIOBHOW OyKBEHHO-IIM(PPOBOH OOO3HAYCHUS W TMPUCBAMBAIOTCS BCEM DJJIEMEHTaM |
yCTpoHCcTBaM 00beKTa. 3HAK (YHKIIMH JIEMEHTA HE SBISETCS 00s13aTEIBHBIM.

B mepBoii YacTu MO3UIIMOHHBIX O0O03HAYCHHH yKa3bIBAIOT OYKBEHHBIM KOJ BHIA
aneMeHTa (OJHa WJIM HECKOJIBKO OYKB JIATUHCKOTO andaBuTa), BO BTOPOM YaCcTU - HOMED
aJIEMEHTAa JaHHOTO BUja (apaObckue nudpsbl), B TPEThe 4acTH - OYKBEHHBINA KO (DYHKIIUU
aJIeMeHTa (JJTaTUHCKUE OYKBBHI).

YcTpoiicTBa Ha cxeme M300pakalOT B BHJE MPSMOYTOJbHUKA, @ €r0 BXOAHbBIE U
BBIXO/IHBIC 3JIEMEHTHI - B BUJIE YCJIOBHBIX rpaduueckux 0003HaAUYCHUH.

[uThl, myabTH U300paX)aroT B BHJIE MPSMOYTOJIBHIUKOB B CPETHEH YacTH YepTekKa
(mpu pacronoXeHWW TaONHIBl C TOSCHSIONUMU HAIMUCIMH CBEPXY W CHH3Y TOJS
yepTeka) WIM B HIDKHEH YacTH TOJNIsA YepTeka (MPU PaCcIoOOKEHUM TaOJHUIBI TOJIBKO
CBepXy). BHyTpu npsmMoyronpHUKa yKa3bIBaeTCS HAMMEHOBAHUE IITUTA, MYJIbTA, a MOl HUM
(B ckoOKkax) - 0003HaYeHNEe TaOIUIIbI TTOJAKIOUYEHUSI TAaHHOTO MYJIbTa, IIHUTA.

JIJis CIOKHBIX IUTOB, IMYJIBTOB, COCTOAIINE U3 HECKOJIbKUX CAMHHYHBIX IIUTOB,
MyJIbTOB, JOMOJHUTEIBHO JUISI KaKIOTO W3 HUX YKa3bIBAIOT MX HOMEpAa U 0003HAYCHUS
TaOJIUIL TIOIKITFOYEHUH.

Pa3mepsl mpsMOyTOIpHUKOB, 0003HAYAIOIINX IMUATHI, MYJIbTHI CIEAYET MPUHUMATH,
MCXO/IsI U3 pa3MeIaeMoi B HUX HH(pOpMaIny.

Ha cxeme crnemyer yka3biBaTh 0003HAYCHHsI BXOJHBIX, BBIXOAHBIX WJIM BBIBOJHBIX
AJIEMEHTOB, HAHECCHHBIE Ha U3JIEIHE.

Ha cxeme 0K0JI0 YCIIOBHBIX rpauueckux 0003HAUYEHUI COeNUHUTENEH, K KOTOPHIM
MIPUCOEIMHEHBI MPOBOJIa U Kabenn (MHOTOXWIBHBIC MPOBOJAA, DJCKTPUUYCCKUE ITHYPHI),
JIOMYCKAeTCsl yKa3blBaTh HAWMEHOBAHUS ATHUX COCAUHUTENCH M (W) 0003HAUYCHUS
JOKYMEHTOB, Ha OCHOBAaHUHU KOTOPHIX OHU MPUMEHEHHBI.

Ecnmu 00o3HaueHus BXOAHBIX, BBIXOJHBIX W BBIBOJIHBIX 3JIEMEHTOB B KOHCTPYKITUU

H3CJIUA HC YKa3aHbl, TO JOIIYCKACTCA YCIIOBHO IIpUCBAMBAaTb UM 0003HaUeHUs Ha CXEMC,
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IIOBTOPSA UX B COOTBETCTBYIOLIEW KOHCTPYKTOPCKOW NOKyMeHTauuu. [Ipu aToM Ha mose
CXEMBbI IOMENIAI0T HEOOXOIUMBbIE MOSICHEHHUS.

[IpoBosa u kabenu (MHOTOXHWIIbHBIE MPOBOJAA, AJIEKTPUUECKHE IIHYPHI) TOJIKHBI
OBITh MOKA3aHbl HA CXEME OTJECIbHBIMU JINHUSMHU.

Jlonyckaercss OTHeNnbHbIE MPOBOAA, MAYLIME HA CXEME B OJHOM HAaIlpaBJICHUH,
CJIMBATh B OOIIYIO JIMHHIO, HO IIPU MOAXO0/I€ K KOHTAKTaM KaXKJblii MPOBOJ U YKUJIbI KaOems
n300paxaroT OTAenbHON JuHuel. UtoObl u30exarb MHOTOKPATHBIX IEepeceueHui
JOIyCKaeTCsl JTMHUM, N300pakaroliue NpoBoja, TPYMHIbl MPOBOAOB, KIYThl U KaOenu, He
MPOBOAMNTH MM OOPBIBATH UX OKOJIO MECT MPUCOECAUHEHUs. B 3THX ciaydasx Bo3ie MecT
OPUCOECIMHEHUS WM B TaOimuIEe Ha CBOOOJHOM IOJI€ CXEMbl MOMELIAIOT CBEICHMS,
HE0OXO0IUMBbIE ISl 00ECTIEYeHHs OJTHO3HAYHOTO COEIMHEHUS.

[IpoBomam, >xryram, KaOedssM Ha CXeMe MPUCBAWBAIOT TMOPSAKOBBIE HOMeEpa.
Hywmepanusi mpoBoauTcs B Mpeaenax W3AeNus OTACNbHO Ui Kabene W MpOBOJOB:
MPOBOJA, BXOJAIIUE B KI'yT, HYMEPYIOT B MpeEeiax >KryTa, KHIbl Kabens — B mpenenax
ka0ens. JlomyckaeTcs HyMmepaiusi BcexX MPOBOJOB U KWJ KaOenel B mpeaenax H3IeNus.
Krytel, xkabenu M OTAENbHbIE TPOBOJA JOIMYyCKaeTca HE 0003HA4aTh, €CIU H3JEIHE
BXOJIUT B KOMIUIEKC M O0O3HAuUEHUS MPHUCBAMBAIOT B Mpeaenax Bcero komruiekca. [Ipu
ATOM Ha I0JIE€ CXEMbI IOMEIIAIOT COOTBETCTBYIOIIEE MOSICHEHHUE.

Homepa mnpoBogoB u xui Kabenell NpOCTaBISIOT OKOJIO OOOMX KOHIOB HX
n3o0pakennii. Homepa kabeneli mpoOCTaBISAIOT B IEMSAX, MOMENICHHBIX B pa3phiBax
n300paxeHui kabenel BOJM3U OT MECT pa3BeTBIICHMS XWI. [Ipu OOJBIIOM KOIMYECTBE
ka0eJeil, uAyIHMX B OJTHOM HalpaBJiICHUH, IIEMb MOXKHO HE N300paxkath.

[IpuMep BBITTOTHEHUS CXEMBI JJIEKTPUUECKUX MOAKIIOUCHHUIN MPUBEAEH HA PUCYHKE

4.5.
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PucyHnok 4.5 - Cxema 3JIeKTpHYECKUX MOAKITIOYEHUI

Homepa »ryroB mpOCTaBISIOT Ha IIOJKAX BBIHOCHBIX JIMHUM, BO3JIE MECT
pPa3BETBIICHUS IIPOBOJOB JKI'yTa, HOMEpa TIpPYyNI IPOBOAOB - Yy BBIHOCHBIX JIMHUM.
Nupopmanusg o yucie XKW MOMEHIAIOT B NPSAMOYTOJBHUKE CIpaBa OT O0O3HAYEHUS
ka0enss. OIMHAKOBbIE MapKH, CEYEHHE M JApYyrue JaHHbIe, O BCEX WM OOJBIINHCTBE
IIPOBOJIOB, U Kabeneil pa3zpemaercs yka3bplBaTh Ha mosie cxeMsl. I[Ipu HeoOxoauMocTu Ha
CXEME€ YKa3bIBAalOT MAapKH, CEUEHHs, PACIBETKy IPOBOJOB, a TaKKe MapKu KaOenen
(MHOTO>XXHWJIBHBIX MPOBOJIOB, 3JIEKTPUYECKHUX IIHYPOB), KOJUYECTBO, CEYEHUE U 3AHITOCTD
xwi. IIpn ykazaHMM Mapok, CEYEHUMH M paCUBETKM IIPOBOJOB B BHUJIE YCIOBHBIX
0003HaYEeHNI Ha MOJI€ CXEMBbI paciliu(pOBBIBAIOT 3TH 0003HAUEHUSI.

[Ipn OonbuION NPOTSHKEHHOCTH HAa CXEME NPOBOJAOB, XKIYTOB M Kabenei
pa3pelaercsi NpOCTaBIATh UX HOMEpA Yepe3 MPOMEXYTKHU, YIOOHBIE ISl UTEHUSI CXEMBI.
JlelicTBUTENBbHOE IPOCTPAHCTBEHHOE pa3MeIlleHHe YCTPONCTB U JIEMEHTOB CXeM JH00 He

YUUTBHIBAETCS BOOOIIIE, TUOO yUYUTHIBACTCS MPUOIUKEHHO.
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Ha cxemax 1oymkHO OBITh HAMMEHBIIIEE YHCIIO U3JIOMOB M CEUEHUN TTPOBO/IOK.

[Tpu Hamuymum HA MUTaX, MyJIbTaX MPUOOPOB, MPOBOJKU K KOTOPHIM HE JOITYCKAIOT
pa3pbiBa Ha 3aKHMMax IIUTa, MyJbTa (HAPUMEpP, TEPMOAICKTPOIHBIX, KOAKCHAIbHBIX U
JIPYTUX CIECIHATBHBIX TIPOBOJIOB U Ka0eseil), B MpsIMOYTOJIbHUKAaX, 0003HAYAIOIINX IIUTHI,
NyJbThl TOKA3bIBAIOT YCJIOBHO MPHUOOp, €ro MO3UIHMI0 IO CXEME aBTOMAaTU3alluu U
KOHTAaKThI TPUOOpPa, K KOTOPHIM HEMOCPECTBEHHO TOIKIIFOYAOT BHEITHIOIO MPOBOJIKY.

[Ipu moaBOAE BHENIHUX MPOBOJOK K €IMHUYHOMY OJHOCEKIIMOHHOTO IIUTY JIMHUU,
M300paKaIOIIME BHEIIHWE MPOBOJKHM 3aKAHUYMBAIOTCA y KOHTypa MPSIMOYTOJbHUKA,
KOTOpBIM O0O3HaueH muT. [Ipu TomBoJEe BHENTHUX MPOBOJOK K MHOTOCEKIIMOHHOMY
MIUTY, U300pa)Karollie BHEIIHWE MPOBOJKH JIOBOAST /10 CEPEIMHBI COOTBETCTBYIOIIEH
CEKIMU WJIM IIUTA U 3aKaHYMBAIOT OKPYKHOCTBIO THAMETPOM 2 MM.

Pa3mepsl cTpok Tabmuibl ciaeayeT MPUHUMATh, UCXOJS W3 Pa3MENIaeMbIX B 3THX
rpadax TeKCTOB HAJIIUCEH.

Ecmu monsplii 00beM BHEIMIHUX TPOBOJOK MJis JAaHHOTO IUTAa, IMyJIbTa HE
MMOMENIAETCS HAa OJHOM JIMCTE WM JOKYMEHTE, TO Ha 3TOM JIMCTE WU JOKYMEHTE JIEJIAt0T
OOpBpIB 1IMTA, MyJbTa M TMPOJOKEHHE UX C COOTBETCTBYIOUIMMHU IPOBOJAKAMU
M300paKarOT Ha CIEAYIONIEM JINCTE WJIA JTOKYMEHTE CO BCTPEUHBIM yKa3aHHEM, B MECTE
oOphbIBa JIUCTA UJIU IOKYMEHTA, Ha KOTOPOM M300pa’K€HO MPOJOJIKEHUE ITOTO 1IUTA.

[Tpubopsl, KOTOpbIE PACHOJIOKEHbI HE B IIUTAX (IAaTYUKU, MAHOMETPHI U T. M) U
TPYIIIOBBIE YCTAHOBKHU MPUOOPOB PACIIONIATAIOT C AIEKTPUUYCCKUMHU BXOJAaMHU U BBIXOJIAMH
Ha T0JIe YepTeka MEXKIy TaOIuIel ¢ MOSICHSAIOMMMU HAMUCAMUA U MPSIMOYTOJIbHUKAMM,
M300pKAOMIMMH TIUTHI, MYJbTHL. [Ipu ATOM BHYTpH CHMBOJIA, YKa3bIBalOT HOMEpa

KOHTAKTOB, H IIOJKJIIFOYCHHUA K HUM XKHUJI, KaOeJs uin IMPpOBOJAOB.

B Mecta mnpucoenuHeHHs MPOBOJOB Ha KaXIOM ammapare WIH 3IIEMEHTE
MPOCTABJISIOT UPPOBOIT Wi OYKBEHHO-IIU(PPOBOIL aJipec, TOTo anmapaTa Uiy 3JIeMeHTa, ¢
KOTOPBIM OH JIOJKEH OBITh JIEKTpUUECKH CBsi3aH, Hanpumep: A (= QF1:1).

CxeMy TOAKITIOYEHUHN BBIMOJTHSIIOT 0€3 COOMIofeHusT macimradba Ha OJHOM WIIH

HECKOJIbKUX JucTax ¢opmata He Oonbine Al (594x841) u nmpucBauBarOT HAMMEHOBAaHUE:
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"IIxa npasiieHusa. CxemMa »dJIeKTpuUYeckKas MNOoaKiIroueHu'". Bum u T CXEMBI
M

0003HaYaeMbIe MPOMHUCHBIMU OyKBaMU U IU(ppamu - 5.

4.7 Onpenenenue HaJEKHOCTH U KayecTBa pabOThl aBTOMATU3UPOBAHHOW CHUCTEMBbI

yIpaBJICHUS

Jlnst  ompeneneHus HAIASKHOCTH CHCTEMbl aBTOMATU3UPOBAHHOTO YIIPABICHUS
pPacCUMTHIBACTCS HMHTCHCHBHOCTH OTKAa30B, KOTOpas TPEACTABIACT COOOH OTHOIICHHE
9uCia OTKA30B 3a CIWHHUILY BPEMEHH 3JIEMEHTOB K CpPEIHEMY YHCIYy TeX, KOTOphIC
NPOJOJDKAIOT paboTaTh B JaHHBIA MTPOMEKYTOK BPEMEHH.

BepositHOCTE 6€30TKa3HOM PabOThI AIEKTPUIECKON CXEMBI YITPaBJICHHSI 3aBUCHT:

- OT HA/IG)KHOCTHU BCEX DJIEMEHTOB, KOTOPHIE BXOISAT B HEE;

- OT CTPYKTYPHOU CXEMBI, X COCTUHEHHSI U CTENICHN pPe3ePBUPOBAHUSI.

CormacHo TeopeMe O COBMECTHOM HCIIOJIHCHHHM HE3aBHCHUMBIX COOBITHH,

BEPOATHOCTH 0€30TKAa3HON pabOTHI CXEMBbI YIPABICHUS ONMPEAEISETCS MO BhIPAXKEHHIO:
P(t)=e=", (4.1)
rae k — ko3 uirent, yuuTeIBaromuii BIUSIHIE OKpY>Katoleit cpeast, k = 10;
A - THTEHCUBHOCTb OTKa30B, KOTOpas YKa3bIBAETCS B TEXHUYECKOM IOKYMEHTAIUU
U31CIINM;
t — BpeMs paboThl, u; t = 24 .
WMHTEHCHBHOCTH OTKA30B Ka)JI0TO JIEMEHTa CXeMbI NpHUBeieHb! B Ta0nuie 4.4.

P(t):C -10-0,000368045-24_— 0.915.

Bpewmst 6e30Tka3HOM paboThl cxembl 7, 4. onpeaensiercs no Gopmyne (4.2) [11]
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=3 (4.2)

T = 1 —
368,045-10

=27171 4,

Tabnuma 4.4 - IHTEHCUBHOCTH OTKa30B YCTPOMCTB

HanmMmenoBanune VHTEHCUBHOCTD OTKa30B A x107°
KomnuecTBo
DJIEMEHTA OnHoOTro DIIEMEHTA OO6mmas
QF1...QF5 5 0,22 1,1
SF 1 0,22 0,22
KM1...KMS8 8 10,0 80
SAI1, SA2, SA3 3 0,175 0,525
SB1...SB5 5 9,90 49,5
KL1 1 2,5 2,5
AN1... AN4 4 2,8 11,2
SK1...SK3 3 42,0 126
SQl1 1 35,0 35
HL1...HL10 10 0,225 2,25
FU1... FU10 10 5,2 52
KoHTakThI
(3aMbIKaIoOLIKE, 31 0,25 7,75
Pa3MBIKAOIIIHE)
Cymma 368,045

Bpewmst 6e30Tka3HOM paboTh cxembl coctaBisieT 7= 2717,1 gacos, 4To
COOTBETCTBYET CPEIHUM TOKA3aTe/IsIM HAJIC)KHOCTH MPOMBIIIIJICHHBIX CPE/ICTB
ABTOMATHKH.

CormnacHo CIpaBOYHOH JUTepaType, HapaOOTKa Ha OTKA3 HE JIOJDKHA IMPEBHIIIATH

10000 gacoB, TakuM 00pa3oM, YCIOBUE BBITIOTHSAETCS.
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Cornacnao MMPOBCACHHBIM pacu€TaM MOXHO CACJIaTb BbIBOJA, YTO II0OKa3aTC/In
HaJAC)KHOCTHU CHUCTCMBI YIIPABJICHHA OTBCYANOT CPCAHMM IIO0KA3aTC/IsIM HAACKHOCTU
IMPOMBIINIJICHHBIX CpPCACTB aBTOMATHU3allMM, a 3HAYUT, CHCTCMA YIIPpaBJIICHUSA 6y,Z[CT

HAJIC)KHOM B DKCILTyaTaluu.

4.8 CocTaBnenue cenupuKauy Ha MaTepraibl 1 000pya0BaHNE

CornacHo pa3paOOTaHHOM CXeM€ JJIEKTPUUYECKON MPUHIUIHNAIBHOM, paCCUUTAaHO U
BBIOPAHO, TEXHOJOTUYECKOE M DJIEKTPOCHWIOBOE 000pymoBaHue, WHGOpMAIHs TPUBEACHA
B cHelU(pUKalMy Ha 000pYJ0OBaHUE U MAaTEPUAJIbL.

Ha ocHoBe pa3pabOTaHHOI CXEMBbl 3JIEKTPUUECKON MPUHLUINAIBHON COCTaBIIsIEM
CHEeU(PHUKAUIO HA BCE SJIEKTPUUECKUE MaTepUabl U JJIEMEHTHI.

IlepeueHp  yCTpPOHMCTB M  MaTepualioB, COIJIACHO  pPa3pabOTaHHON  cxeme
AIIEKTPUYECKON MPUHIMITUATILHON, IPUBEIEHBI B crienupukanuu ( mpumep, tabi. 4.5).

B Tabmumy cBoaMM  Bechb IEpEYEHb  CHUJIOBOTO  AJIEKTPOOOOPYIOBAaHUS
(anmexTpojgBurarend M. T. J), MYCKO3AaIIMTHYIO anmaparypy (aBTOMaTH4yecKue
BBIKJIFOYATEIM, MAarHUTHBIE ITyCKaTEIH, TOKOBBIE M TEIUIOBBIE pEJE), KOHTPOJBHO-
peryJIiupyoomyo annaparypy (HIepeKitouaTesny, KHOMNOYHBIE CTAHLUM, [EpBUYHbBIE
npeoOpazoBaTeNM CUCTEM aBTOMAaTU3allMd MW T.J.), Kakhe II0Ka3aHO Ha CXeMe
AIIEKTPUYECKON MPHUHLUINNAIBHON, UX MO3UIMOHHOE 0003HAUEHME, MapKa, TEXHUYECKUE
YCJIOBHS IO KOTOPBIM OHU NPOU3BOJSATCS.

B rpade "llpumevanue" npuBoauM ocoOble XapaKTEPUCTUKU JAHHOTO YCTPOWCTBA,
HampuMep, TpaHMla cpabaThbIBaHUS MJATYUKOB, KOJIMYECTBO TOJIKATENIEH KHOIOYHBIX

CTaHIIUU H T.[.

Tabmuna 4.5 - Crienudukaiys Ha MaTepuaibl 1 000pyI0BaHUE

IHozunmmonnoe
HaumenoBanue Komnu. | [Ipumeuanue
0003HaueHu

DIEKTPOJIBUTATENN
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M1 AWP100S4VY3, TY 3322-003-002-99 1 P,=1,5Brt
HarpeBaTenbHbie 371€MEHTBI
EK1...EK3 TpyOuatsie narpeBatenu TOH-16 3 P, =45 kBt
HarpesarenbHbie 371EMEHTbI
EK4...EK7 [Tonocsr [TOCXII 4 P,=13 kBt
[1naBkue npegoXpaHUTENH
FU1 - FU9 [MPC-63, TY16.522.112-74 9 L ser = S0A
FU19 -FU20| TIIPC-6,TVY16.522.112-74 9 Ly ser = 4A
ABTOMAaTHYECKHE BBIKJIIOYATENN
QF1 BAS51I-25-34, TY16.641.002-83 1 [,=25A
QF2... QF5 BAS51-31-34, TY16.641.002-83 4 I,=100A
SF1 BA14-26-14, TY16.641.002-83 1 I,=16A
MarHuTHbI€ IycKaTenu
KM1...KM3 [IMJI4100Y3, TY16.6444.001-83 3 I, =63A
KM4...KM8 IIMJI1100Y3, TY16.6444.001-83 5 I, = 10A
[IpomexxyTouHbIe pene
KLI1 PII21, TY16.523.593-80 1
AnmnapaTbl py4HOT0 yNpaBieHUS
[Tepexntouarens MakeTHO-KYIa4KOBBIN
SAT... SA3 [IKII, TY16.526.308-77 1
[TocThl ynpaBieHUs] KHOIOYHbIE
SB1-SB5 IIKE, TY 16.642.006-83 4
SK1...SK3 Hatuuku temneparypsl TIIT4-V1 3
ANI-AN4 Perynarop temnieparypsel Bo3ayxa IITP-2 4
KoneuHslli BeIKITFOUATEID
SQ1 BII21, TY16.526.208-75 1
ApmMmaTypa CBeTOCUTHaJIbHAs
HLI1...HL10 AEP, TY16.535.931-73 10

4.9 BbIBOAIBI 11O pa3aeiny
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OnHUM U3 OCHOBHBIX MyTeH MOBBITIIEHUS 3(H(PEKTUBHOCTH MPOU3BOACTBA SBIISCTCS
CO37IaHNE aBTOMATU3UPOBAHHBIX CHCTEM YIIPABIICHUS TEXHOJIOTHUYECKUMU MIPOIIECCAMH, HA
0a3e COBPEMEHHBIX CPEICTB aBTOMATH3AINH.

VYrpaBneHue TEXHOJIOTHISCKAMHU MIPOIIECCAMH C HUCTIOIH30BAHUEM aBTOMATUYECKHUX
YCTPOMCTB, BKIIOYAET B ce0s pEIIeHHE CIEAYIONMX OCHOBHBIX 3a/lad: KOHTPOIb
rapamMeTpoB MPOIIECCOB (TeMIepaTyphl W JABJICHHS B ammaparax, cOCTaBa M KadyecTBa
KUJAKOCTEH W Ta3oB W T.J.); PETyJIUPOBaHUE MapaMeTpPoB (MOAEp)KaHUE MX B 3aJaHHBIX
3HAYEHUSX ); CHTHAIM3AIINIO (OTIOBEIICHHE, TIPEayNpeXaeHne) 00 OTKIIOHCHHUAX 3HAYCHUH
mapamMeTpoB 3a JIOMyCKaeMbIe TpENesbl; OJIOKUPOBKY (3ampelieHre) HEmpaBUIHLHOTO
BKITFOUEHUSI OOOpYJOBaHUS; 3allUTy OOOPYIOBaHWS B aBapUWHBIX CUTYyallUAX
(BBIKJIIOUCHHE, TIEPEBO HAa O€30MACHBIN PEXUM).

Buenpenvne aBTOMATH3MPOBAHHOW CHUCTEMBI YIPABJICHHUS TEXHOJIOTHYECKUM
IPOIECCOM TO3BOJUT 3HAYUTEILHO YBEIUYHTh TOYHOCTh 33/JaHUS TapaMeTpOB,
YMEHBIIUTh BpPeMs TMEPEXOJHBIX IMPOIIECCOB B ammaparax, TeM CaMbIM [OBBICUTH
3¢ (PeKTUBHOCT, PpaboOThl O0OpPYAOBaHWS, YTO B CBOI OYEpPEIb IOBBICUT Ka4e€CTBO

MPOX3BOIUMOMN TPOAYKIIHH.

CIIMCOK JIMTEPATYPbI

1. ABromarmueckue BhIKIIouaTtean BA-2000, BA-2001, BA-2006; I'OCT 30325-95.
OnekTporexHuueckas npoaykuus: karainor, «ACKO-YKPEM», 2009 — 120 c. Pexum
noctymna: www.asko.ua. - HazBanue c skpana.

2. bapoimes A. . luniioMHOE TPOEKTUPOBAHKE 000PYIOBaHUS MepepadaThIBAOIINX
U THILIEBBIX MPOU3BOACTB : yueO. mocobue / JIOHeKuii ToC. yH-T 3KOHOMUKU ¥ TOPTOBIU
uM. M. Tyran — bapanosckoro / A. 1. bapeimes. - Jlonenk : Jonl ' YOT, 2004. - 211c.

3. bemsnuukoB H. H. Texuuueckue cpencrsa aBromatuku/ H. H. bensuunkos, N.®.
boponun. — M.: Konoc, 1982. —303 c.

4. boromosnoB O.B. KypcoBe Ta numjiomMHe IpoeKTyBaHHs OOJaJHAHHS MepepoOHUX 1

xapyoBux mianpuemctB / O.B. boromonos, I1.B. I'ypcekuii, B.II. boromonosa. - X. :

Ecmana, 2005. — 432 c.

164



5. bomun A.Il. CrnpaBouHuK cenbCKOro anekrpomonTepa /bomun A.Il., MockoBkuH
®.1., Xapeuko B.U. - M.: Poccenpxo3uzaat, 1986. — 334c.

6. bopomun WN.®. ApromaTuzaius TexXHOJOrHYeckux mpouecco / N.d.bopoaus,
10.A. Cygnuk. — M.: Kounoc, 2003. - 344c.

7. Bacunbse JI.U. KypcoBoe u numioMHoe npoektupoBanue / JI.M.BacunbeB. - M:
Arponpomuszaart; 1989. - 159c.

8. T'omuap B.®. EnexktpoobmamHanHs 1 aBTOMAaTH3aIlisl CLIBCHKOTOCIOAAPCHKUX
arperariB 1 yctaHoBOK. KypcoBe 1 numuiomHe npoektyBanHs / B.®.I'onuap. - K.: 1985. -
208c.

9. T'OCT 15845-70. KaGenu, nmpoBojaa u MHYyphl. TepMuHbl u onpeaeneHus. - M.: N3a-
BO CTaHAapToB, 1975. - 16 c.

10. TOCT 2.105-95. ECK/I. O6mue TpeboBaHHsI K TEKCTOBBIM JIOKY MEHTam. — MH.:
UIIK 13n-Bo ctanmaprtos, 1998. — 36 c.

11.TOCT 7.12-93. bubnunorpaduueckas 3amuchb. COKp.CIOB Ha PYCCKOM SI3BIKE.
Oo6mme TpeboBanus u npaswmwia. — M.:M3a-Bo cranm., 1995. - 17 c.

12. I'ypuaunkuii B.H. TIpoektupoBanue cucteM seKTpudUKaIMUA: CIIpaBOYHOE TTocoOue
/" B.H. Typuuukwit. —  CraBponons:  CraBpomoibckasi — rocyJapCTBEHHas
cenbckoxo3giicTBenHasa akagemus, 2000. — 300 c.

13. AN10 IpaBuna I[1T3 2003. - Caukr-IleTepoypr: 2003. - 275¢.

14. NoBigauk cimbebkoro enekrpuka / B.C. Omiinuk, €.J1. XKynait, B.®. ['onuap Ta iH.;
3a pen. B.C. Onilinuka. — 2-e Bu., 101. 1 nepepo0. — K.: Ypoxkaii, 1980. — 296 c.

15. NoBigauk ciabchkoro enektpuka / 3a pea. B. C. Omiitanka — K.: Ypoxkait, 1989. —
264c.

16. KaranoB U. JI. KypcoBoe u murmomuoe npoektupoanue / 1. JI. Karanos. - M.:
Arponpomusznart, 1990. — 352 c.

17. Kamenen-Ilogonbckuii  snekTpoMexaHudeckuii 3aBoa. O030p 00opymoBaHUS.
[DnmekTponHbIi pecypc]. — Pexum nmoctyma: http:// www.kpemz.ltd.ua/index.html. —
Haszpanue c skpana.

18. Kimoes A. C. IIpoexktupoBaHH€ CHUCTEM AaBTOMATH3AallMU TEXHOJOTHUYECKUX
mpoiieccoB: cnpaBouHoe nocodue / A. C. Kioes, b. B. I'mazos, A. A. Kiroes [u ap.]. - 2-

€ u3l., mepepad. u joi. - M. : Dueproatomuszaar, 1990. - 464 c.
165



19. Knonku ympasnenuss XB2 MOK 80947-5-1. DnexrtpoTexHUYecKas MPOIYKLIIMS:
karanor, «KACKO-YKPEM», 2009 — 120 c. www.asko.ua. - HazBanue c sxpana.

20. Kypckuit A3 - Karanor npoaykuuu [IIEKTpOHHBIN pecypc]. - Pexxum poctyna:
http://www.keaz.ru/production/. - HazBanwue ¢ skpaHa.

21. KDA3 - Karamor npoaykiuu [DJIeKTpoHHBIM pecypc]. — Pexum pgoctyna:
http://www.keaz.ru/production/. — Ha3zBanmue ¢ skpaHa.

22. Jlapantok A.Il. ABTOMaTu3alis TEXHOJOTIYHUX MPOILECIB 1 BUPOOHUITB XapuOBOi
npomucioBocTi: miapyunuk / A.Il. Jlamanrok, B.I'. Tperyo, 1.B. Enwmipin, B.JI.
[Mromropa. — K. : Arpapna ocsita, 2001. - 224 c.

23. Jlarymikuna JI. JI. [JumiomHoe mnpoektupoBaHue mno cneuranbHoctu 140211.65
«InekrpocHabxkenue»: yued. mocooue / JI. JI. Jlarymkuna, A. JI. MakapeBuu, A. C.
Topomnos, A. H. TynukoB. — Ab6akan: Pen.-uza. cekrop XTU — ¢punmnana COY, 2012. —
232 c.

24. Mapteiaeako . U. KypcoBoe M AMIUIOMHOE MPOEKTUPOBAHHE MO KOMILJIEKCHOM
anektpudukanuu u apromatuzanuu / U. U. Mapteinenko, JI. I1. Tumenko. — M.: Konoc,
2006.—303 c.

25. Mapteinenko M.M. KypcoBoe M JUILUIOMHOE MPOEKTUPOBAHUE IO KOMILJIEKCHOM
anexktpudukanuu u apromatusanuu / . . Maprteinenko, JI. I1.Tumenko. — M.: Kosoc,
1978.—-219 c.

26. Munsnepro P® I[lpaBuna yctpoiicTBa 3mekTpoyctaHoBOK / MunsHepro Pd. — 8
u3/1a"ue, nepepadboranHoe u qonoiHeHHoe. - Kpacnosipck, 2003. — 656 c.

27. Hazapesu ['.H. KypcoBoe u quruioMHO€ NpOEKTHPOBAHHUE MO CHEHHATBHOCTH
ANEKTpUPUKALIMSA W aBTOMATU3AIMsl CEJIbCKOro Xo03dicTBa. YueOHoe mocobue. Bpim.l.
BriOop u mpoBepka siekrpoaBurarenieid s npuBoja padounx MamuH / I'.H.Hazapess -
Memuromnons: TATA, 1996.- 52c.

28. Hosropoackuiit H.H. JlunnomHoe mpoektupoBanue no crenuaibHoct 110302 —
«OnektpupuKanus W aBTOMATH3alMsl  CEJIbCKOTO  XO34MCTBa»:  METOJUYECKUE
pexomennauuu / H.H. Hosroponckuii, A.H. Hedenos, J.B. I'yppsinoB. — Muuypunck-
Haykorpaa: Muul'AY, 2008.— 24 c.

29. HITO Otan. KonTtakTHasi amapartypa : Katajor [DJeKTpoHHBbIH pecypc]. — Pexum

noctyma: http://pml.com.ua/download/pmp.pdf. — Ha3zBanue c3 skpana.
166



30. OAO «XDJI3 Vkpanektpomai». Karanor snexkrpoaBuratencit [DIEKTPOHHBIH
pecypc]. — Pexxum noctyna : http://www.td-helz.com.ua/upload/main/Motors_ catalog.pdf.
— Ha3Banwue c skpana.

31. OBEH - usmepurenbHble TpUOOpHI, JaTUYMKH, perynsaropbl. Katamor mpoaykiuu
OBEH [OnexTponHsIil pecypc]. — Pexxum gocryma: http:// www.owen.ru/text/ 36768225, —
Ha3zpanue c skpana.

32. Onivtnuk B.C. JIoBITHHMK CITBCBKOTO €NEKTpUKA. 3-€ BHUAAHHS, mepepoOiieHe 1
nonoBHeHe / B. C. Oniiiauk. — K.: Ypoxkaii, 1989. — 261c.

33. Onumenko I'.b. Dnexrpuueckuit mposoxa / I'.b.Onumenko. - M: M3zmarenbckuit
HEeHTp «Akanemus»; 2012, - 323c.

34. Ocekun C.B. O6mue tpeboBaHus U IpaBujia oQOpMIICHHS TUTIIOMHBIX MPOEKTOB
(pabot): yaebno-metonuueckoe nocodbue / C.B. Ocvkun, U.B. Aranos, /I.A. Hopmog, [u
1p.]; CtaBpononabckuii roc. arpapubiii yH-T. — CtaBponons: AI'PYC, 2009. - 172 c.

35. [laketnsle  KymaukoBble mnepexmrodarenn IIKII  E9. DOnekrporexHuueckas
npoaykuus: katainor, «ACKO-YKPEM», 2009 — 120 c. www.asko.ua. - Ha3Banue c
AKpaHa.

36. ITAO «3aBox IOxxkabenby. [Ipogykuus. [DnekTpoHHBbIH pecypc]. — Pexxum noctyna
: http://www.yuzhcable.com.ua/catalog/index.html. — Ha3zpanue c¢ skpana.

37. llpaBuna ycTpoicTB diekrpoyctaHoBok (IIYD, 7-e wuznmanme). - C.IIO.:
Oneproaromusaar, 2010. — 503 c.

38. IIpaBuna ycTpoiCcTBa 3JIEKTPOYCTAHOBOK. — XapbKoB.: MHayctpus, 2009. — 736 c.

39. IIpaBuna ycTpoiicTBa 3JEKTPOYCTAaHOBOK. Bce meicTByrolne paszielibl MEeCTOro u
CEeAbMOr0 M3JIaHUW C M3MEHEHMSIMU U JomnojHeHusiMd. - HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE U31aTenbcTBO, 2008. - 854 c.

40. Ilpenoxpanutenu miaBkue cepun [IKD u I[MIKOH,TY 3.49-19274160-017-95.
Karanor. - 3anopoxbe: AT «KBapiy. —2008. — 12 c.

41. ITpuGops! 1151 U3MEPEHUS U KOHTPOJIA YPOBHS [DNEKTPOHHBIN pecypc]: KaTauor. —
pexum gocryna: http://prompribor.com.ua/ru/pages/433/. — Hazpanue ¢ skpana.

42. TlpoextyBaHHs cucteM enekTpudikaii tTa apromatuzaiii AIIK : miapyunuk / 1. L.
MapTtunenko, B. I1. Jlucenko, JI. I1. Tumenxko, I. M. bon6or, I1. B. Omiitauk. — K. : HMI]

MIH-Ba arpapHoi nomituku Ykpainu, 2008. — 330 c.
167



43. Pencuc — peneliHble cXeMbl U cUcTEMBI. — Penie BpemeHu [DIIeKTpOHHBIN pecypce]. -

pexum goctyma: http://www.relsis.ua/relsis/ /Products/releremeni.htm. — HaszBanme c
JKpaHa.
44. Poctpoca H.K. KypcoBoe u [UIIIOMHOE MNPOEKTUPOBAHUE NPEANPUATUN

mosiouHo# npomsinuieHHoct / H.K. Poctpoca. — M:. Arponpomusaar, 1989. — 303 c.

45. PykoBOACTBO MO JKCIUTyaTalluu [DIeKTpoHHBIA pecypc]. — Pexum pocryna:
http://electroshield.nt-rt.ru/images/manuals/kru59er.pdf. — Ha3zanue ¢ sxpana.

46. Prruxkona JI. I1. IIpoekTupoBaHue cUCTEM AJIEKTPUDPUKALIMKI B CETLCKOM XO35HCTBE
/ JI. I1. PerukoBa. - Upkytck: UpI'CXA, 2009. - 80 c.

47. PeriukoBa JLII. Anmaparypa ymnpaBiaeHusl W 3aniuThl B anektponpuBogax / JI. II.
PorukoBa. Hacts 1. — Upkytck: UpI'CXA, 2007. - 110 c.

48. CosetoB b. . Teopermyeckne OCHOBbI aBTOMAaTU3MPOBAHHOIO YIIPABJICHMS:
yueOHuk aiisa By30B/ b. 1. Cosetos, B. B. Ilexanorckuii, B. JI. UepToBckoii - M.: Bric.
k., 2006. -463 ¢

49. CnpaBounuk anektpuka / O. A. Kupeesa, JI. B. I'yces, A. I'. Xaputon [v np.] ;
nox pea. J. A. Kupeesoii u C. A. Lpipyka. — M. : Kosoc, 2007. — 464 c.

50. CTO 56 947007-29.240.30.010-2008. CxeMbl NpHHIMIHAIBHBIE 3JIEKTPUYECKUE,
pacnpenenuTeNbHbIe YCTPOWCTBA MNOACTAHIMN HanpsbkeHneM 35-750 kB. Tumnosbie
pewienusi. — M.: DHeprocetb npoekt, 2007. [DnekTpoHHBIN pecypc]. — Pexxum goctyna:
http://www.studfiles.ru/preview/2653763/. — Ha3Banue ¢ skpaHa.

51.CTO 89-03.5-2013. OOGmume TpeOoBaHus K OQOPMIICHHIO U  HU3JI0KCHHUIO
JOKYMEHTOB y4eOHOW JeATelNbHOCTH oOydaromuxcsi. — ApxaHrenbck: CeBepHbIN
(Apxtuueckuit) henepanbubiii yauepcuteT umM. M.B. JlomonocoBa, 2013. — 93 c.

52. Ycarenko C. T. Bemmonaenue snekrpudeckux cxem rno ECKJI : cnpaBounuk / C. T.
VYcarenko, T. K. Kauentok. - M.: M3naTenscTBO cTanaaptos, 1989. - 325 c.

53. ®ypcenko C. H. ABTromaru3aius TEXHOJIOTMYECKUX MPOLECCOB : yuel. mocodue /
C.H. ®ypcenxko, E.C. Sxybosckas, E.C. Bonkosa. — Munck: BI'ATY, 2007. — 592 c.

54. Mummvapés B.FO. ABromartm3anus TexHosiormueckux mpormeccoBy / B.IO.

[Iummapés. - M.: OUL] «Akagemus», 2009. — 347c.

168



Yacts 5. Opranuzanys TEXHUUECKOU
AKCIUTYaTaIH JIEKTPOOOOPYI0BAHUS

169



COJIEPYKAHUE

BBEJIEHUE. ... e 4

OBIINE YKA3AHUMA 110 BBINIOJTHEHUIO PA3AEJIA.........oveee. 4
5 OPI'AHU3ALUA TEXHUYECKON OKCIUITYATALIMN

DJIEKTPOOBOPYHOBAHMSL. ...t 5

5.1 Opranuzanus 3KCIUTyaTaluu dJIEKTPOOOOPYTOBAHHMS. ........ccvvveenee.. 5

5.2 DKcruTyaTanus JEKTPOOOOPYIOBAHUSL. ......vvveeereereeeearreeearareeeeanreeens 6

5.2.1 Dkcryatanust SAEKTPOABUTATEIICH]. ... . .cuveeeueeeeniieeeniieeeiieenan s e 6

5.2.2 DKcruyataius MyCKO3aUTHON allaPATYPBL....c.evveeereereeennnnen. 9

5.2.3 Dkcrutyatanusi CPEACTB ABTOMATHUBAIM . ..c...eneerrreeeeeenerrreeeeennnnn 10

5.3 PEMOHT 3JIEKTPOOOOPYIAOBAHIS. . ...cvvveenereeenrreennreeennreeesareesisees e ensennes 11

5.3.1 PEMOHT BJIEKTPOABUTATEIICH. .....ceeeeeeerrieeeeeeiirieeeeeeennrreeeeeennnnnns 12

5.3.2 PeMOHT 1 Hanajka MyCKO3alIUTHAS allIaPATYPBl......ccerevrrerennnns 13

5.4 CocraBnenue rpadura [P 1 TO........ccccoviiviiiiiiicieeeeeee 14

5.4.1 TpeboBanus k rpaduram IIITP 1 TO ........ooeeeviiiiiiieeieee, 14

5.4.2 llopsnok cocraBnenus rpadgukos [P u TO ........................... 12

5.5 BBIBOIBI TIO PABMICILY .....uuevvrereeeeirrreeeeeeaserreeeeeennnsreesesessnsseesessssssseees 18

CIIMCOK JIMTEPATYPDBI ... e 18

170



BBEJIEHHUE

3amayaMu  TUIUIOMHOTO — TNPOEKTUPOBAaHMUS  sBISETCS  pa3paboTKa  IpOeKTa
KOMIUIEKCHOW 3JEKTPUPHUKAIIUN MTPOU3BOJCTBEHHBIX MPOILECCOB CEIbCKOXO03SICTBEHHOTO
NPEANPUATHS C YUETOM JOCTH)KEHUI HAyKH U TEXHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHS
MIPOM3BOICTBA, obecrieueHus 0e30macHOCTH 00CITy>KABAIOIIETO nepcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPeOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
ANIEKTPOOOOPYIOBaHUS, SKOHOMHUYECKOTO aHalu3a MEePCIeKTUBHOTO Pa3BUTUSI O0BEKTa U
TEXHUKO-3KOHOMHUYECKOTO 0OOOCHOBAHUS MPUHATHIX PEIICHUI.

B wmeroguueckoMm ykazaHMHM, B CXaTod ¢opme mpuBeaeHa HHPOpMAIU,
nojuieKalnass pa3pabOTKE B  pacyeTHO - TOSICHUTENILHOW — 3amHCKe, yKa3aHa
MOCIIEI0BATENIbHOCTD €€ BBIITOJIHEHHUSI.

B MeronuueckoM yka3aHMM JaHbI BCE HEOOXOIUMBIE CCHUIKM HAa TEXHUYECKHE U
CIpaBOYHbIE JaHHbIE JUISI pacuyeTroB, 4YTO OOJerdyuT paboTy oOydarolmuxcs II0
BBITIOJTHEHHUIO TUIIJIOMHOTO TIPOEKTUPOBAHUS.

B conepxannu MeToauueckoil pa3paboTKu MpeacTaBieHbl 00IIKEe TOJI0KEHUS 10
CTPYKType, HamucaHuio pasfena «OpraHuzanus TEXHUYECKOM  3KCIUTyaTaluu

ANEKTPOOOOPYI0BAHUS», CHOPMYTUPOBAHBI TPEOOBAHUS JIJISl €TI0 BBIIIOJIHEHHUS.

OBILIUE YKA3AHUMA 110 BBITTIOJIHEHMIO PA3/IEJTA

Paznen "OPTAHU3ALIMA TEXHUYECKOM OKCIUIYATAIIN
DJIEKTPOOBOPYJIOBAHUMA", Bkmtouaer AJIEKTPOIHEPTETUUECKUE  TapaMETPhI
ANEKTPUYECKUX MAIllUH U allapaToB, 3JEKTPOTEXHUUYECKUX YCTPOWCTB U CHUCTEM;
TEXHOJIOTHYECKOE 000pyAOBaHUE ISl PEMOHTA M AKCILTyaTalMK JICKTPUUESCKUX MAIIH U
anmnaparoB, SJIEKTPOTEXHUYECKUX YCTPOIMCTB U CUCTEM.

XapakTepHbIMU BOIIPOCAMU pa3jielia SABISIOTCS:

-OpraHu3ainus HajlaJKd, PEryJupoBKM W  MPOBEPKU  DIEKTPUUYECKOTO U
AIEKTPOMEXAHUYECKOI0 000PY/I0BaHNUS;

- aHAJIM3 HEUCIIPABHOCTEN AJIEKTPOOOOPYI0BAHUS;

- UCIIOJIb30BAHUEC MAaTCpHUaJIOB U O60py,Z[OBaHI/IH
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-3aIMIOJITHEHUE MapIIPYTHO-TEXHOJIOTHYECKON JOKYMEHTAIIMA HA JKCIUTyaTalldi0 |
o0CITy’KMBaHUE OTPACIEBOTO JIEKTPUUECKOTO U IJICKTPOMEXAaHUUECKOTO 000PYy10BaHUS;

- TMAaTHOCTHKA 000PYI0BaHUS U OMPEICTICHUE €r0 PECYPCOB;

-IIPOTHO3 OTKAa30B H Je(EKTOB SIEKTPUYECKOTO U DIEKTPOMEXAHHUECKOTO
000pyI0BaHUS;

- BBIBO/JIBI I10 Pa3Ieiy.

[Tpumep.

5 OPI"AHU3ALIMA TEXHUYECKOM OKCIUIYATAIIMA
SJIEKTPOOBOPY IOBAHIA

5.1 Opranu3zaius 3KCIUTyaTaluy 3JIEKTPOoO0OpYA0BaAHUS

Okcmtyatanus — 3J€KTpooOOpyAOBaHMS  HAa  MPEANPHUSITHH  OCYIIECTBISETCS
ANEKTPOTEXHUYECKUM TEPCOHAIIOM NPEANPUATUS C YYAaCTUEM MEKXO35MCTBEHHBIX
MIPOU3BOACTBEHHO-3KCIUTYaTallMOHHBIX YIHEPreTUYECKUX TPEITPUATHH.

Crenenp y4acTus OSTHUX OpraHuM3aluMid B  OKCIULyaTallud  3JEKTPUYECKOTO
000pyI0BaHUs pelIaeTcs B KaKI0M KOHKPETHOM Cily4yae B 3aBUCHMOCTU OT BO3MOXKHOTO
paIOHAJIBHOTO MCIOIb30BAHUS CIIEUATBHBIX TEXHUYECKUX CPEJCTB, MO 00CTYKUBAHUIO
U PEMOHTY OTHENbHBIX BHAOB OOOpPYAOBaHUS, YKOMIUJIEKTOBAHHOCTH XO35HCTBA
CHelHaMCTaMH, MPUCYTCTBUA B HEH MaTepUaIbHO-TEXHUYECKOM 0a3bl, €e OCHAIllEHUE U
Ipyrux (paxTopos.

[Tpu skcrmyaranuu o0l 00beM paboT COCTOUT U3 TEXHUYECKOTO 00CTyKUBaHUS,
TEKYLIEro U KalUTAIBHOIO PEMOHTA.

KanutanbHbli pEMOHT 3JIEKTPOOOOPYIOBAHUA M HIIEKTPOYCTAHOBOK KakK OYEHb
TSKEJBIA BUJI PEMOHTA JOJKEH MPOBOAUTHCS LEHTPAIM30BAHHO HA CHEIMAIIM3UPOBAHHBIX
AIIEKTPOPEMOHTHBIX Ipeanpusitusix. K kanmuranbHOMY peMOHTY KaxeTcs: 000pyAOBaHUSA,
paboTOCIIOCOOHOCTH KOTOPOTO HEBO3MOKHO BOCCTAHOBUTD MPHU TEKYIIIEM PEMOHTE.

Texymuil peMOHT 3JIEKTPOOOOPYIOBAHUS OCYUIECTBIIACTCA B AIEKTPOPEMOHTHBIX

nexax MJIM Ha MECTC YCTAaHOBKH 3J'ICKTpOO60py,Z[OBaHI/I}I. TCKYIHI/Iﬁ PEMOHT BBIIIOJHAIOT B
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MJIAHOBOM MOPSAKE MO rpadukam, yTBEpKICHHBIM dHEpreTHUecKoi ciyx00il. [Ipu atom
MpeaoTBpaIias HeONMpaBAaHHBIX OTEpAIMid MO pa3paboTke W cOopa OO0OpYMAOBAHHS TIPH
TEKYLIEM pPEMOHTE HaJ0 MaKCHUMAJIBHO HCIOJIb30BAaTh JAUArHOCTUYECKUE METOJbI
KOHTPOJISI COCTOSIHUS AJIEKTPOOOOPYI0BaHUSI.

TexyImuil peMOHT BBIIOJHSIOT 3a CYET U IO CMETE SKCIUTYaTallHOHHBIX PACXO0B.

Texuunyeckoe  0OCHYXKMBAaHUE  BBIMIOJNHSAETCS HA  MECT€  PAaCMOJIOXKEHUS
aneKkTpoobopynoBanus. [lpu moAroToBke 3I€KTPOOOOPYAOBAHMS K XPAaHEHHUIO, a TaKkKe
[OCJIE €r0 OKOHYAHUS, TEXHUYECKOE OOCIy)KMBaHHE MPOBOJSAT, B CIydae €ClIU MEepPHOJ]
XpaHEHUs TPoAOorKaeTcsa Oojiee ABYX MecCAlEB. OTH pabOThl JOJKHBI BBITIOJHATH
AIIEKTPOMOHTEPHI XO3SMCTB.

JUia mpoBeEeHUs CE30HHOTO0 TEXHUYECKOTO OOCITYKMBAaHHUSA, BBIIOJHAETCA IS
MOJIFOTOBKHU 3JIEKTPOOOOPYIOBaHUS Ui UCIIOJIb30BAHUS B CE30HHBIX YCIOBUSX, YUUTHIBAS
HEPaBHOMEPHOCTh PACIPENETICHHUS] 00bEMOB PabOT IO TEXHUUECKOMY OOCITYKUBAHUIO IPU
CE30HHOM HCMOJIb30BAaHUU 3JEKTPOOOOPYAOBAHUS LIEJCHANPABICHHO B IMIEPUOJI MAaCCOBOM
OpPOBEPKM M TMOATOTOBKH  AJIEKTPOOOOPYIOBaHUS K  OOCIHY>KMBaHHIO, BBECTH
CIELMAaIU3UPOBAaHHbIE OPraHU3aLUH.

TexHuueckoe oOciy)XKHBaHHE IIPOBOJAT 4yepes YCTaHOBJICHHbIE B

AKCIUTyaTaIllMOHHON JOKYMEHTAIIMU CPOKHU IO TpaduKy.

5.2 DkcrutyaTaius 3JIeKTpooO0pyI0BaHUS

5.2.1 Dxcrunyaranuust 3JI€KTPOABUTaTenei

PaboThl M0 TeXHHMYECKOMY OOCITY)KMBAHUIO U TEKYIIEMY PEMOHTY IMPOBOAAT JUIs
BCEX DOIEKTPUYECKHX MAIIMH, HAXOASAIMIMXCS B  OKCIUTyaTaluu. |exXHUYecKoe
00CITy’)KUBaHUE AJIEKTPOJBUTATENEH MPOBOAIT HA MECTE X YCTAHOBKHU, 0€3 IEMOHTaXa U
pa3bopku. Tekymmii peMOHT MOXXHO NMPOBOJUTH HAa MECTE€ YCTAHOBKM WU Ha ITyHKTE
TEXHUUYECKOTO OOCTYXKMBaHUS, B MacTepckod U T.A.UTOOBI yBEIMUYUTH CPOK CIY>KOBI U
NpPeAOTBPATUTh BO3HUKHOBEHUE HEMOIAJOK B ACMHXPOHHBIX DJIEKTPUUYECKHUX IBUTATEIsAX
MEPEMEHHOTO TOKa, HEOOXOJMMO MPOBOJAUTH HUX PETYJSIPHYIO OIEHKY TEXHHYECKOTO

COCTOsHUA. TexHuueckui OCMOTP )41 ITPOBCPKY TCXHHYCCKOI'O COCTOAHUA
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AIEKTPOJIBUTATEICH W MPUHAJICKHOCTEH HYKHO MPOBOJIUTH HE PEXe, YeM OJWH pa3 B
MOJITO1A.

K OCHOBHBIM mpHYMHAM BBIXOJA U3 CTPOS DJIEKTPOJBHUTATENICH CIeAyeT OTHECTH
HEMIPaBUJILHOE XPAaHCHHWE, HEKAYeCTBEHHOE WM HECBOEBPEMEHHOE IMPOBEACHHE
TEXHUYECKOTO 00CITy)KHBaHUE U HAPYIICHUE YCIOBHI IKCILTyaTallUH.

JIist mpetoTBpaIIeH sl BBIIIE MMEPEIUCICHHBIX IPUYUH U HEOOXOIUMO TPOBEICHUE
texaudeckoro oocayxuBanus (TO). OcuHoBHoit mnensto TO u sBIseTcs oOecCreYnTh
IKCIUTyaTaluio U (GyHKIIMOHUPOBAHUE OOOPYJOBaHUSI B COOTBETCTBUU C TPEOOBAHUSIMU
3aBOJIOB NIPOM3BOAUTENIEH M HOPMATHUBHBIX JOKYMEHTOB. DTH PabOThI HEOOXOAMUMBI IS
noaaepkanuss KIIJ snexTpuueckoro aBurareiis Ha JOCTaTOYHO BBICOKOM YPOBHE B
TEUEHHE BCEro €ro CPoKa IKCILTyaTalluH.

TO mnpoBoguTCs HA MeECTE MOHTaXa W OKCIUTyaTanuu o0opyaoBaHue 0e3
npoBeieHus pazoopku unu aemoHTaxa. Oobem TO mnpenmonaraet coOoi mpoBeacHUE
OYMCTKH OOOPYIOBAaHUS OT TPS3U U TBUIM, MPOBEPKY COMPOTUBICHUS H3OJSIIUU U
MCIIPAaBHOCTH 3a3€MJICHUS, HAJIKHOCTh KPETIJICHUS SJIEKTPOJABUTATEIIS M €r0 3JIEMEHTOB K
OCHOBAHUIO, CTENEHb HAarpeBa, YpPOBEHb ITymMa W BHUOpalMM, HAJIEKHOCTh KOHTAKTHBIX
coenuHEeHM. Bce BBISBICHHBIC 3aMEUaHMs, HEMOJIAJKH W HEHUCIPABHOCTH HEOOXOIMMO
YCTPAHUTb.

OcHoBHBIE (DAKTOpPBHI, BIUSAIOINIME Ha CPOK OKCIUTyaTallMd JBUTATeNsl, IIpU

OTCYTCTBHH PETYISIPHOTO MPOPHIAKTUUECKOTO OCMOTPa, MPUBEIEHBI HA pUCYHKE 5.1.

OTcyTcTRHe WM HeI0CTaToK

CMa3KH B TT0JIUHITHHK aX
ConpoTueeHue
H30JIALMH 00MOTOK

Bubparmsa Hinkoe xayecTRO
3JIeK TPO3HEerul

3acopenue
B eHTIWIALMOHHBIX
OTEepCcTHIT
HecoocHocts

pata \\\ E ///

Bubparpa )
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Pucynok 5.1 - ®aktopsbl, BIUAIONIME HA CPOK CITY>KOBI TBUTATENS

[TpodunakTuyeckuii OCMOTP BKIIIOUEH OOBIYHO B IJIAaH IMPOrpaMMbl HANPaBICHHON
JUIA TIOJIepKaHMsI BCEH MPOU3BOJICTBEHHOM WIIM TEXHOJOTMYECKOW CHCTEMBI B pabouem
coctossHUM. OOBIYHO BHEIUIAHOBBIE MPOCTOM  COMPOBOXKIAIOTCS  3HAUUTEIbHBIMU
yOBbITKaMu, Tak KaK OHM CBS3aHbl Yallle BCEro C MOJIHON OCTAaHOBKOW MPOM3BOACTBEHHOI'O
WIM TEXHOJIOTUYECKOro mpornecca. llpu perymspHoM mnpoBeaeHHH TPOPUIAKTHIECKIX
OCMOTPOB MOKHO NPEAYIPEAUTD B IIEKTPOABUTATENAX BOSHUKHOBEHNE HEUCIIPABHOCTEN
H, CJIE0BATEIbHO, UCKIIFOYUTH HE3AIUIAHUPOBAHHbBIE OCTAHOBKY IIPOU3BOJICTBA.

OCHOBHBIMU ~ 3J€MEHTaMHU  MNPOPUIAKTHYECKOTO  OCMOTpAa  ACHHXPOHHBIX
ANEKTPUYECKUX JIBUTATEICH SIBISIOTCA:

Bentunsauus snexkrpoasurarens. Kornga HacocHoe 000pyJOBaHHME YCTaHOBJIEHO M
DKCIUTYaTHUPYETCA B YCIOBUH C IIOXOW BEHTHJISLMEW, TO TEMIIEpATypa JJIEKTPUYECKOIO
JBUTATENs] MOXKET MOJHATHCS 10 BEJIMYMHBI, OMIACHOMN JJIs U30JILMKM OOMOTOK CcTatopa u
KOHCUCTEHTHOM CMa3K{ B MOJILIMITHUKAX, YTO MOKET IPUBECTU K 3aKJIMHMBAHUIO WIIU
pa3spyLICHUIO MMOJIIUITHUKOB U BBIXOAY U3 CTPOs ABUTATENA. UeM HMKE TeMreparypa npu
AKCIUTyaTaluy 3JEKTPOJBUTATENS], TEM €r0 pecypc OoJIbLIe.

Brnaxnocts u koHzeHcar. B anmekTpoaBurarenax ¢ kiaccom 3amutel IPSS5 BonsHon
nap HaxOJSIIMKCA BHYTPU CTAaTOpa, MOXKET KOHJAECHCUPOBATHCS M MONAAATh B OOMOTKU U
HOAIIUITHUKH.

Hemnotuele coeauneHns. Bce anekTpuyeckue NOAKIIOYEHHS UM COCIMHEHUS
JOJKHBI OBITh 3aKaThl U IIJIOTHO 3aTSIHYThI B COOTBETCTBUU C peKOMeHAalusIMu. Bo Bpems
DKCIUTyaTallul KaOelbHbIe COCAMHEHUS, IUIABKUE MPEIOXPAHUTENH, KOHTAKThHl B
IyCKaTesiX U aBTOMAaTax 3allUThl ABUTATENsI OTXOIAT U 0CIa0EBaIOT, IOITOMY UX HYKHO
PETYISAPHO MPOBEPSTH U MOATATUBATE.

AcuMMeTpUs HanpsDKEHUM UM TOKOB. B HaIIMX CETAX aCUMMETpHUs HANpsLDKEHHS Ha
(dazax J[OBOJIBHO paclpocTpaHeHHOE sBieHHE. [lo3ToMy HEOoOXOIMMO IOCTOSIHHO
IIPOBEPATH U KOHTPOJIIMPOBATH 3HAYECHUS HANPSKEHUS U TOKA, U TEM CaAMBIM HE JTOITyCTUTH
BBIXO/Y U3 CTOSI aCUHXPOHHOTO 3JIEKTPUYECKOTO IBUTaTEIS.

[ToBbilIEHHOE M TMOHMKEHHOE HampspkeHue. KoneOaHuss HanpspkeHUs COKpAallaeT
CPOK CHyXOBbl H3OJSIIMM  CTaTOpa ACHHXPOHHOTO  AJIEKTPUYECKOTO  JIBUTATEIs.

[loHmkeHHOE HampsDKEHUE CIOCOOCTBYET PpE3KOMY YBEJIMYEHHUIO TEMIIEpaTyphl B
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oOMOTKax ctatopa u u3ossiiuu. Ecnu snekrponBuratens onHOGA3HBIM, TO MPOUCXOIUT
TSDKENBI» IYCK JABUTATENS M YBEJIMYMBACTCA HArpy3ka Ha IIyCKOBOW KOHJIIEHCATOP.
[MopmmnHukyn u cmaszka. [lonmunHuKy, B HacTosALlee BpeMs SIBISIOTCS Hauboiiee
M3HALIMBAEMBIMH AJIEMEHTOM JJIEKTpUUYECKOro asurarens. bmarogaps seicokomy KII, y
COBPEMEHHBIX JBUIATEJIE€N TEMJIOBBbIE MOTEPU HEOONIbIINE, H30JALUS OOMOTOK HeE
MOJIBEPraeTcs BO3JACUCTBHUIO BBHICOKHX TEMIIEpaTyp, U KOPOTKOE 3aMbIKaHHE B OOMOTKax
00JIbIlIe HE SBJISIETCS CaMOM YacTON MpOoOJIEMOi PHU SKCIUTyaTalluy JBUTATENCH.
[TpodunakTuyeckoe TEXHUYECKOE OOCITy)KMBaHHE. TeXHMUeCKoe OOCIyKUBAaHUE

MIPOBOJIAT YEPE3 YCTAHOBIIEHHBIE B OKCIUTYaTAlIMOHHOMN TOKYMEHTAIIUHA CPOKH TI0 TpaduKy.

5.2.2 Dkcmyaranuys MyCKO3alUTHOM anmapaTypbl

TexHuueckoe 00CIy)KMBaHHE MYyCKO3ALIUTHBIX aIapaToB MPOBOAST HA MECTE UX
YCTaHOBKHM. TeKyllHWii PEMOHT anmapaToB B 3aBUCHMOCTH OT XapakTepa W CTENEHHU
MOBPEXKAEHUSI MOXHO IMPOBOJWTh HA MECTE€ MX HUCIIOJb30BAHUS, B NMEPEIABUKHOW WIH B
CTAllMOHAPHOU MACTEPCKOM.

JIns aBTOMATHMYECKUX BBIKIIFOYATENICH, MArHUTHBIX ITyCKaTeJlel, KOHTaKTOPOB,
pYyOUIIBHUKOB, YHHMBEPCAJIbHBIX IMEpEeKIItouaTesel, MpeAoXpaHuTeNed AeNalT TakKoe
TexHu4yeckoe oOciyxuBanue. CHauyajga CHHUMAIOT HaNpsKeHHE C  OOCITYKHMBAEMbIX
ammapara, OYHMIIAIOT €ro OT MbUIN, MTPOBEPSIIOT HAJEKHOCTh KPETUICHUS, CBOOOTHBINA X011
NOJABMKHBIX 4YacTed. 3aTeM MPOBEPSIOT CTENEHb 3aTSKKM BHUHTOBBIX COCIWHEHUN U
MOATSTUBAIOT OCHA0JECHHBIC, OCMATPUBAIOT ammapaT W MPUXOIAT K YOSKICHHIO B
OTCYTCTBUU MOBPEXKACHUN B HEM. [lanee CHUMAOT Ayroracsilue KaMepbl, OCMaTPUBAIOT
KOHTAKThI, MPOBEPSAIOT IJIOTHOCTh NPUIIETAHUS, COCTOSIHUE NPYKUH, OJHOBPEMEHHOCTH
BKJIFOUCHUS, TP HEOOXOUMOCTH PETYIUPYIOT OJJHOBPEMEHHOCTh BKIIFOUCHHSI KOHTAKTOB
U OYMILAIOT UX OT Harapa, yOexJaroTcsi B OTCYTCTBUHU NMPU3HAKOB IMEpErpeBa KOHTAKTOB
BUHTOBBIX COEAWHECHUM U MNOpeAoXpaHuTenend. B cuctemMax ynpaBiieHUS TPOBEPSIOT
WCIIPAaBHOCTh CHUTHAJBHBIX JIAMIT W WX apMaTyphbl 3alHpAIONIAX TMPUCIIOCOOICHUN W
yIIOTHEHUM nBepeit. [locne BhIMoIHEeHUs 3TUX padOT MOAAI0T HAMPSKEHUE U TTPOBEPSIOT

NEHCTBUE allapaTypsl.
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[Ipu TexymieM peMOHTE BBIIECYKAa3aHHOW IIyCKO3AIMTHOM aIapaTrypsl IPOBOASITCS
cienyomue padboTsl. JJeMOHTHPYIOT anmapart, MIPOBEPSIOT U MOATATHUBAIOT BCE KPETICHUS,
YaCTUYHO Pa30MparoT anmapaT U OYHINAIOT OT MBUTH U 3arpsA3HEHUH, OYHINAIOT KOHTAKTHI
OT OIUIaBJIEHUN M Harapa, 3aMEHSIOT HeucrnpaBHble neranu. [locie 3Toro 3aumiaroT u
KpacsaT 000JIOUKy, COOMpAIOT ammapar U perylupyroT ero y3ibl. TemmoBoe pene mocie
peMoHTa HacTpauBaroT. [IpoBepsitoT ammapat B coOpaHHOM BHAE Ha pabOTOCTIOCOOHOCTD,

YCTAaHABJIMBAKOT HA CBOC MCCTO U IIPOBCPAIOT €TO B I[CﬁCTBHH.

5.2.3 Dkcnutyarainusi CpeACcTB aBTOMaTU3AIUU

TexHuueckoe OOCITY)KMBAHHE CPEJICTB AaBTOMATH3allMK MPOBOAST HAa MECTE HUX
YCTaHOBKHM, OHO COCTOMT M3 BHEIIHETO0 OCMOTpa W TMOJJACPXKAHUS HUX B YHUCTOTE,
AKCIUTyaTallMOHHBIX TMPOBEPOK MapaMeTpoB, YCTpaHEHHWE HEUCIIPaBHOCTEH B padoTe,
MOSABUJIACH BO BPEMS SKCILTyaTalUU.

Tekymmi peMOHT NPEAyCMATPUBAET YHUCTKY CPEACTB aBTOMATHU3alMU C HX
JaCTUYHOHN pa300pKOHM 1 3aMEHOM MOBPEKICHHBIX AeTajei U y3710B. Ero npoBoasT uiu Ha
MECTe YCTAHOBKH, WJIM HA MTyHKTE TEXHUYECKOTO OOCTYKUBAHHMSL.

Jlnst 060pyioBaHUSI M3MEPEHMS] YPOBHS KUJKUX COCTOSHUU BBIMOJHSIOT TaKoe
TexHuyeckoe ooOciyxuBaHue. CHauana OCMATPUBAIOT M OYMIIAIOT OT MbUIM U TPA3U
KOpIyC amnrapara, HPOBEPAIOT T€PMETUYHOCTb B MECTaX COCAWHEHUW, MPUXOIAT K
yOEXJEHNUI0O B OTCYTCTBUM B OTCYTCTBHHM KOHTPOJMPYIOUIEH >KUAKOCTH B TOJOCTH
MeMOpaHbl, OCMAaTPUBAIOT M OUYHUINAIOT HAPYKHYIO TTOBEPXHOCTH TMOIJIABKA M TIPOBEPSIOT
COCTOSIHUE BJIEKTPUUYECKUX KOHTAKTOB.

[Ipyn TekyiemM peMOHTE BBINOJHSAIOT Takhe BUIbI paOOT. AmnmapaT CHUMAKOT U
OYMIIAIOT €r0 AETAN OT NbUIM U IPA3HU, POBEPSIOT COCTOSIHUE MOIUIABKA, JIEKTPUUECKUX
KOHTaKTOB. [Ipy HEOOXOIUMOCTH 3aMEHSIOT MOIUIABOK M MPOKJIAAKUA B KOHTP (iaHIax.
[Ipuxogar k yOeXIEHUI0O B OTCYTCTBUM MEXAaHWYECKUX TOBPEKICHUN W HAPYIICHUS
TETION30JAIUU. [IpOBEPSIOT CONPOTUBIICHUE 3IEKTPUUECKON U30JSIIUHA MEXKIY KOPITYCOM
U TOKOIPOBOJAIIMMU ACTAIAMH. BBIMONHSIIOT HEOOXOJUMBIE CMa3KU U PETYJIUPYIOT U

MPOBEPSIOT anmnapar B padorTe.
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[Ipu TexHuyeckoM OOCTYKMBAaHUHM 3JIEKTPUUYECKOW ammapaTypbl, CUTHAIbHBIX H
3alIUTHBIX CPEACTB, BCIIOMOTATENbHOM ammaparypbl NpUHAIJIEKAT CIEAYIOUIHNEe PabOTHL.
O4MIIarOT OT NBUIM M TIPsA3UM KOPIyC ammapara, €ro OCMAaTPUBAKT, U INPOBEPSIOT
COCTOSIHUE DJIEKTPUUYECKUX KOHTAKTOB.

ITpu Tekymem peMoHTE amnmapaT pa3OoMparoT MW OYMINAIOT OT MbUIM M TIps3H,
MPOBEPSIOT COCTOSIHME KOHTAKTOB, MPH HEOOXOAUMOCTH UX 3aMEHSIIOT. Y JOCTOBEPUTCS B
OTCYTCTBUH MEXAaHWYECKUX IOBPEXKIACHUU. [IpoBEpAIOT CONPOTUBIEHUE HIIEKTPUYECKOU

U30JISIUU. PeryaupyroT u npoBepsIioT anmapar B padoTe.

5.3 PeMOHT 351eKTpo000py10BaHMS

Cormacio T'OCT 18322-88, B mpouecce 3KCIUyaTaUlud W3ACIUNA  JTOJKHBI
NpeaycMaTpuBaThCS J1Ba BUJA MNPOPHUIAKTUYECKAX  MEPOIPHUSITHI: TEXHHUUECKOE
OOCITy’)KHBaHUE M PEMOHT. DTOW K€ CHUCTEMOW IMpeayCMaTpUBAIOTCS JIBa BUAA PEMOHTA
AIEKTPOOOOPYIOBAHUS: TEKYIIUNA U KaTUTAIbHBIH.

Texymuii pEeMOHT BBIMOJHSIOT JJiA  OOECleYeHWs WJIM  BOCCTaHOBIICHUS
pabotocriocoOHocTH m3menus. OH 3aKao4yaeTcs B 3aMEHE WM BOCCTAHOBJICHUU
OTHENBbHBIX dYacTel. TeKymmil pEeMOHT MOXKHO TIPOBOAWTH Ha MECTE YCTaHOBKHU
00OpyIOBaHUs UM Ha TIYHKTE TEXHUYECKOTO OOCITYy)KUBaHUS (B PEMOHTHOW MaCTEPCKO).
DTO OCHOBHOH BUJ MPOPMIAKTUYIECKOTO PEMOHTA, OJaronapss KOTOpoMy OOECIICYHBAIOT
JONTOBEYHOCTh M OE€30TKA3HOCTHh JJIEKTPOOOOPYMOBAaHUS M CPEICTB aBTOMATHU3AIIHH,
MOJICP)KUBAIOT UX B pa0OTOCIIOCOOHOM COCTOSTHUH JI0 CIICAYIOMIETO IJIAHOBOTO PEMOHTA.

KanuTtanpHBIE PEMOHT BBITIOJIHSIOT NI BOCCTAHOBJICHHSI UCIIPABHOCTH U TOJIHOTO
WA ONMHU3KOTO K TOJHOMY BOCCTAHOBICHHIO HWCIPABHOCTH H3ACIUS C 3aMEHOW WU
BOCCTaHOBJICHHEM JIFOOBIX €0 YacTel, BKIIFoUasi 0a30BEIC.

B peMoHTHON TpakTHKe BO3MOXXHBI KANHUTAIBHBIA pPEMOHT O3 BHECCHUS B
KOHCTPYKIIHIO O0OpYIOBaHMS CYIIECTBEHHBIX W3MEHEHHWH W KalmUTAIbHBIA PEMOHT C
MOJICpHU3ALMEH, TPEAyCMATPUBAIONINN IPOBEJACHUE JOTOJHUTEIBHBIX PadOT 0
U3MEHEHUIO KOHCTPYKIIMM C [EJIbI0  YyIyUYIICHHWs] OKCIUTyaTallMOHHBIX  KadecTB

000pyI0BaHUS.
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KanuransHbIi PEMOHT HPOBOAAT B CICHHUAJIU3IUPOBAHHBIX 3JICKTPOPCMOHTHBIX
MaCTCpPCKHUX, nexax - HiIn 3aBOJax. Ero BBIITOJIHAKOT  IIO THUIIOBBIM cxXemMam

TEXHOJIOTHUYCCKOIO IIponecca pEMOHTA COOTBCTCTBYIOIIHNX BHUIOB 3JICKTpOO60py,Z[0BaHI/IH.

5.3.1 PeMOHT 3neKTpoaBUTaTeien

Texymuii pemoHT (TP) anekTpoaBurareneit mpoBOAsST WK HA MECTE UX YCTAaHOBKHU,
WIM Ha MyHKTE TEXHUYECKOro OOCIYy>KMBaHUs, WK B MacTepckoi. TeKylue peMOHThI Ha
MECTE YCTaHOBKH 3JIEKTPOOOOPYIOBaHHS BBINOJIHSIOT CIEUUAIN3UPOBAHHBIE BbIC3IHBIC
Opuraspl.

Opnum u3 ycnoBud 3(PEeKTUBHON OpraHu3anuyd padoOThl JHOOOT0 MPEANpPUSTHUS
ABIIIETCS HAIWYME OTJIAXKEHHOTO MEXaHH3Ma BBIMOJIHEHUS PEMOHTHBIX paboT. Uem HIbke
yIENbHBIA BEC PacxoJOB Ha PEMOHT, OOCIYXMBaHHE U COAEp>KaHue O0OpYIOBaHHUS B
ce0EeCTOMMOCTH TPOAYKIMH, TeM BbIIe 3()PEKTUBHOCTH MPOU3BOJICTBA U CaAMOTO
PEMOHTHOI'O XO35IMCTBA.

Takum oOpa3zoM, KoMIuUieKC paboT, OCYIECTBIsIEMbIH B COOTBETCTBUHU C 3apaHee
YCTAaHOBJICHHBIMU CPOKAMH, CBSI3aHHBIX C MPUHYIUTEIbHON 3aMEHOM OTAEIbHBIX
npuOOpPOB M Yy3JI0B JJIsi oOecrieueHus: 0ocoO0M HaAeKHOCTH paboThl 000pyAOBaHUS, B
HesiX — OPeaynpekIeHUs ~ YCKOPEHHOTO0  M3HAIIMBAHMS W NPEIyNpekIeHUs
HEUCIPABHOCTEH, 3aJ105KE€HBI Pa0OTHI MO TEXHUYECKOMY OOCITYKMUBAaHUIO 00OPYIOBaHUS U
0 BBIMOJIHEHUIO MIJIAHOBBIX PEMOHTOB — TEKYIIUX, CPETHUX U KAaTUTaTbHBIX.

be3s pemonTa »d¢exkTuBHAsS HSKCIUTyaTalds OCHOBHBIX CpPEICTB OpraHU3aluu
OpraHu30BaHa OBITh HE MOXET. JTO CaMblid pacHpoCTpaHEHHbBIM, HauboJyiee YacThli U
JOCTYIHBIN 10 00BEMY PACXOyEMBIX PECYPCOB CIIOCOO MX BOCCTAHOBJIEHUS (HATIOMHUM,
YTO BOCCTAaHOBJIEHHE OCHOBHBIX CPEACTB OCYILIECTBISIETCS TaKXKe IOCPEICTBOM HX
MOJIEpPHU3AINY WIIA PEKOHCTPYKIIUH).

PeMOHTHBIN LHKI - 3TO mepuoia padoTbl 000pYyAOBaHMA OT Hayana BBOJA €ro B
AKCIUTYaTaIMIO 10 MEPBOr0 KAaMUTAIBHOTO PEMOHTA, WM MEPUOA PabOTHI MEXAY IBYMS
KalnuTaJIbHBIMU PEMOHTAMHU. B 3TOT MpOMEKyTOK BPEMEHHU BKJIFOYAETCS BBITIOJIHEHHUE BCEX
MEPOIPHUATHIA MO TEXHUYECKOMY OOCITYKHUBAaHUIO M BCEX BUAOB peMOHTOB. CTpyKTypa

PEMOHTHOI'O IHKJIA - 3TO IMOPAAOK YCPCAOBAHHA PECMOHTOB M OCMOTPOB, 3aBHUCAIIUX OT
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TUMa 000pyAOBaHUS, CTEIIEHU €r0 3arpy3Ku, BO3pacTa, KOHCTPYKTUBHBIX OCOOEHHOCTEH U

YCJIOBUU KCIUTYaTALUH.

OuepeTHOCTh UX BBIMOJIHEHHUS MOKET OBITh IPECTaBICHA CIIEIYIOIIeH CXEMOM:

K-O-M-O-M-0-C-0-M-0-M-0-C-0-M-0-M-0-K

rae K — kanurtansHblid peMoHT; C — cpeaHuid peMOHT; M — Mauiblii peMOHT; O — 0CMOTpP.

Cornacno I1I1PD, B 06beM TeKyIIero peMOHTa 3JIEKTPOIBUTATENS BXOIAT:

- OYMCTKA OT MbUIN U IPSI3H;

- OTCOEMHEHHMS OT MUTAIOLINUX ITPOBOJIOB U 3a3EMJICHUS,

- IEMOHTaX Ha MECTE YCTAaHOBKHU U pa300pKH;

- OYHMCTKU OOMOTKH;

- U3MEPEHMsI COMPOTUBICHUS H3OJSIUU OOMOTKH M MPH HEOOXOAMMOCTH CYIIKa
00MOTKH;

- MPOMBIBKA MOAMIUITHUKOB, MPOBEPKA U UX 3aMEHa ITPU HEOOXOJUMOCTH;

- PEMOHT WJIX 3aMEHa MOBPEXJICHHBIX BBIBOJHBIX IPOBOJAOB OOMOTKM M KJIEMMHOMN
naHeu, KOpOOKHU BBIBOJIOB;

- cbopka; n1o0aBjIeHUE CMa3KU B TOJAIIUITHUKAX;

- UCHBITAaHUS HA XOJIOCTOM XOJY; MOKpacka M, MpH HEOOXOJUMOCTH, YCTaHOBKa
AJIEKTPOJIBUTATENS HA paboyee MecTo;

- LIGHTPOBKa ¢ paboueil MalIMHON M UCTIBITAHUS 110/ Harpy3KOH.

5.3.2 PeMOHT u Hanajaka MycKo3allUTHAs annaparypsbl

Bce BuIBI CHUIIOBBIX 3JEKTPOYCTAaHOBOK OOECHEYEHBbI ITYyCKOBBIMM, 3allUTHBIMH,
PETYJIUPYEMBIMHU U pacTpeAeIUTENbHBIMU ycTpolicTBaMu. K HUM OTHOCSTCS pyOUIIbHUKH,
MIEPEKIII0YATENH, TNPEIOXPAHUTENM, ITAKETHBIE BBIKIIIOYATEIN, MAarHUTHBIE ITyCKATElIH,
aBTOMATUYECKUE BBIKJIIOYATENIM, TEIUIOBble pene u aAp. K Haubonee TUNUYHBIM
II0KA3aTeNIIM HEUCIPABHOCTH M NOBPEXKACHUSA NaHHOW TPYyNIbI JIEKTPOMEXAHUYECKUX

YCTPOMCTB OTHOCSITCS 4YpE3MEPHbIA HarpeB KaTylleK IycKareled, KOHTAaKTOPOB H
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aBTOMATOB, MEKBHUTKOBBIC 3aMBIKAHUS M 3aMbIKaHHMsS Ha KOPILYC, Ype3MEpHbIA Harpes
KOHTAaKTOB, OOJBIION UX M3HOC M Tak nainee. [Ipu ycrpaHeHuu AepeKTOB pyOMIBHUKOB,
HEepeKIItouaTeNied U NPEJOXPAHUTENEH, BBIMOIHIOT MPOCTHIE ONEpPAlMd MEXaHUYECKOTO
XapakTepa: OYMCTKM KOHTAKTHBIX IOBEPXHOCTEH HOXKEW MaTpoHa M TyYOOK OT Tps3H,
KOIIOTU Y YaCTUI[ OIUIABJIEHHOIO METalja; MOATSKKY KPEIEekKHbIX AeTajlell U IapHUPHBIX
COEIMHEHMH; MOOMBAIOTCS, YTOOBI HOXH M MATPOHBI BXOMWIM B TyOKH 0Oe€3 ynapoB U
MEPEKOCOB, & KOHTAKTHBIE MOBEPXHOCTU T'yOOK TUIOTHO MPUJIETAIH K COOTBETCTBYIOILIEH
IIOBEPXHOCTU HOKa; 00€CIEeUEHUs TUIOTHOCTH 3aTSKKU BCEX KOHTAKTHBIX COEIMHEHUN U
tak gainee. [locie 3Toro perynupyror riayOuHy BXOXKIEHUS HOXKEH B I'yOKH pyOHIIBHUKOB
(MpU MOJHOCTHIO BKJIFOUEHHOM IOJIOKEHUM OHM HE JOJDKHBI TOXOAMTH O KOHTaKTHBIX
ryook Ha 2 ... 4 MM) U OJTHOBPEMEHHOCTb BbIX0/1a HOXKEM U3 KOHTAKTHBIX T'yOOK (pa3HuLa
BBIX0/Ia HOKEW HE I0KHA MPEBBIIIATH 3 MM).

MeXpeMOHTHBIN pecypc KOHTAKTOPOB M MArHUTHBIX ITyCKaTeJedl onpeaensercs
IJIaBHBIM 00pa3oM Takoil HamOojee ysI3BUMOHM JeTalblo, YacTO MOBPEXKAAETCS, Kak
coziepkaniasi KaTymika. XapakTepHble ee Te(PEeKThI - MePEChIXaHUus U 0OTOPAHUS U3OJISIINH,
MEXBUTKOBBIE 3aMblKaHMsl U 0O0pbIB. Kaxaplii n3 3THX Je(eKToB TpedyeT 3aMeHbI
KaTyIIKy HOBOM. [Ipu oTCyTCTBHM KaTyIIeK 3aBOJCKOTO U3rOTOBIICHUS UX MEPEMATHIBAIOT,
OpPUEHTHUPYSICh HA NACIOPTHBIE JAHHBIE 3aMEHSEMBIX KaTyIlEK.

HedexTel apyrux netaned (KpenexHbIX, YNPYIMX, KOHTAKTHBIX) IyCKaTelaeu u
KOHTaKTOPOB YCTPaHSAIOT AQHAJIOTMYHO TOMY, KaK OTO BBINOJHSIETCS MPH PEMOHTE
pYOMIBHUKOB U nepekitouateneid. Ilpu peMoHTe HCKpOracuTENbHBIX KaMep KOHTaKTOPOB
U IycKaTeniell oOropeBIire yacTi 3aMeHsI0T. CMechlo M3MENbUYEeHHOro acOecTa U lIeMEHTa
CTJIa)KMBAKOT HEPOBHOCTH Ha BHYTPEHHEW IMOBEpPXHOCTU. [Ipu KOHTpoJsie HCIpaBHOCTH
KOHTAKTOPOB M IIyCKaTelled MPOBEPSIOT MOJABUKHOCTb  KOHTAKTHBIX  CHUCTEM,
MEXaHMYECKHUE XapaKTEPUCTUKH alIapaToB, KaYeCTBO M3OJSAIMHU KaTYUIEK U TUIOTHOCTh

KOHTAKTHBIX COCHHHCHHﬁ.

5.4 Cocrapnenue rpaduxka [1I1P u TO

5.4.1 TpeboBanus k rpaduxam I1I1P u TO
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OcHOBO#M opraHuzanuu padboT MO IKCIUTyaTallUH 3JIEKTPOOOOPYTIOBAHUS SBIISAIOTCS
MECSYHbIE, KBAPTAIbHbBIE U TOAOBBIE TPA(UKH TEXHUUYECKOTO OOCITYKMBAHUS M PEMOHTA.
ITpu ux pa3paboTke HEOOXOMMO YUUTHIBATh CIAEAYIOLIEE:

- natel TP anmexkTpoobopyaoBaHus CleAyeT COBMENIATh C JaTaMU PEMOHTA MallliH,
Ha KOTOPBIX OHO HUCIIOJIb3YETCH;

- 3JIEKTPOOOOPYIOBAHHE, HCIOIB3YEMOE CE30HHO, IIeIeCO00pa3sHO PEMOHTHPOBATH
nepe MepuooM €ro MHTEHCUBHOM 3KCILTyaTalluy;

- IUIaHUpyeMas JUIMTEIBHOCTh padoOT JOJDKHA COOTBETCTBOBATb KaTE€rOpUU
CJIOKHOCTH JIEKTPOOOOPYIOBAHMS;

- BpEMs Ha Mepexo/bl JIEKTPOMOHTEPOB MO O00BbEKTaM OOCIYKMBaHUS B TEUEHHUU
paboyero HsA HEOOXOJMMO MAaKCUMAJIBHO COKPAILlaTh;

- BeCb pabouMil NI€Hb AJIEKTPOMOHTEPOB JOJHKEH OBITh MaKCHUMAaJbHO 3arlOJHEH
paboTOM.

XOTS pPEMOHT 4YacTO COMPOBOXKIAETCS pPa300pPKON W MOCIEAYIOme COOpKOn
00BEKTa, €ro OTHAENbHBIX YacTeld WJIM WUHBIMU pabOTaMy, MPU KOTOPBIX IKCILTyaTaIus
OOBEKTAa CTAHOBUTCS MPAKTUYECKM HEBO3MOXKHOM, HAUMCICHHE aMOPTH3aLUU 110
00BEKTaM, CIAaHHBIM B PEMOHT, HE MPEKPAaIaeTcs.

PabGoTbl 1O pPEMOHTY MOTYT BBIINOJHATBCS KaK CHJIAMH CaMOT0 MPEANPUSATHS
(oTHenpHBIX paOOTHUKOB MM CTPYKTYPHBIX HOJpPA3AENE€HUil), TaK U CHUJIaMH CTOPOHHHX
ucrosHuTene. B mepBoM ciyyae roBOpAT O PEMOHTE XO3SHCTBEHHBIM CHOCOOOM, BO

BTOPOM - IIOAPAAHBIM CIIOCOOOM.

5.4.2 Tlopsinok coctaBienus rpaduxos [1IIP u TO

Coctanenue rpaduKOB BIMOIHIETCS B CIAEAYIOIIEM MOPSIIKE:

1. Pa3pabatbiBaercs pabouasi TabyinIla, HA OCHOBE KOTOPOU COCTaBISAETCA MECSUHbIN
rpaduK IJIAHOBO-TIPEAYNPEIUTEIBHBIX PEMOHTOB. B paboumx Tabmuiax TPUBOIUTCS
MEePEUYCHh  DJIEKTPOTEXHUYECKOTO  OOOPYIOBaHUSI  OTHIEIBHBIX  MPOU3BOJICTBEHHBIX
nojipas/ieIeHul Xo3siicTBa (KOMILUIEKC, (hepMa, pPEeMOHTHO-MEXAaHMUYECKHE MACTEpPCKHE,

NoJICOOHBIE MPEANpUATUS W T.A.) C YKa3aHHEM CpPOKOB YCTAaHOBKM OOOpYyIOBaHUS,
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MPOBEJICHUS TOCJIEIHUX KaNUTaJbHbBIX, TEKYIIIUX U aBAPUUHBIX PEMOHTOB, TEXHHUYECKOIO
obOcmyxkuBanus. Kaxxnas equaUIa 000pya0BaHMs OKA3bIBACTCS OTACIBHON CTPOKOM.

Cpoxk mpoBenenust Toro unu uHoro Buaa IIIIP onmpeaensieTcs nepuoAMYHOCTBIO U
JATOM €ro TOCJIENHEr0 NpoBeAcHUsA. Ecnu HM NpoBEIEeHHMS PEMOHTOB IIONANAET Ha
BOCKpecHble (CyOOOTHME) WM MpeAnpa3gHUYHbIE JHHU, TO BBINOJHEHUE PEMOHTOB
NEPEeHOCAT Ha OoJiee MO3IHUI WIIK PAHHUN CPOK

[Tpu coBnanenuu aar nposenenus TO, TP uan KP mnanupyetcs 6omnee clioxHbII
BUJ pemoHTa. KaneHmapHble IHM NMPOBENEHUS KANUTAJIbHOIO pPEMOHTa 00OPYIOBaHUS
YCTAHABIIMBAKOTCS B  3aBUCUMOCTH OT KOHKPETHBIX VYCJIOBHM XO3SIMCTBA WIIH
npuBiiekaeMol opranuzanuu. Cpoku nposegeHus nociuenyromux TO u TP onpenensrorcs
NEPUOAUYHOCTh HX TNpoBeAcHuA. [Ipy HapylIeHMM TNEpPUOJUYHOCTH BBINOJIHEHUS
[JIAHOBO-MIPEAYNPEIUTENIbHBIX PEeMOHTOB WM TO uX BBINOJHEHUE IUIAHUPYETCS Ha
Hayaso Mecsa.

Bun pemoHTa (KamuTambHBIN, TEKYIIMH) WM TEXHUYECKOE OOCITyXKHMBaHUE
o0o3HauaeTrcs B rpadax KajaeHAapHbIX aHer coorBeTcTBeHHO OykBamu KP, TP wmm TO. B
TaOJIUIIe TaK ke oTMeudaroTcs BeixoaHble (B) u npazauuuneie (I1) gau.

2. Ha ocHoBe nmaHHBIX paboueil Tabmuiel (puc. 5.2), COCTABISCTCS MECSYHBIA U
ronoBoii rpaduk IIIIP (puc. 5.3). Ucnonb3ys naHHBIE O TPYIAOEMKOCTH TEXHHUYECKOIO
00CTy>KUBaHUSI U PEMOHTOB, ONIPENIEIISAIOTCS 3aTPaThl TPY/Ia AIEKTPOMOHTEPOB MO JTHSAM Ha
BBITIOJTHEHHE 3aIUIAHUPOBAHHOTO 00beMa paboT. 3arparsl Ha KP He yuuThiBaroTCs, ecinu

,Z[&HHBIﬁ BU/J PEMOHTA BLIINTOJIHACTCSA CTOpOHHCﬁ OpFaHHBaHHCﬁ.
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9 | HaumeHo- | Xapaxtepuctuka | Egu- | Konm- | Okpy- | Bpe- | Pabo- | Koagh- | Konwye- | epwo- | [lepuo- | Tpygoem- | [ogosele Tpygo3arpars,
n/n| sanme 30 a0 Hia | yeet- | xao- | ma | ume | guum- | c18o VEI | aMuHOCTb | QMHYHOCTL |  KOCTS, yen.y
usme- | Bo | waa | pa- | me- | ewr 10 P Yen.-y
| perus cpega | 6oTel | cAUbI | Ce3oH-
Tun i/;%{:;b ooTH mec |wr. | mec |wr. | TO | TP | TO P 00
1 | 9n. npueopn | AUP 1.1 wr 2 2 12 1 3.9 3 (3 (121178313235 | 313 | 117
2 | 3n. npueog | AUP 055 | wr 16 2 12 | 12 1 12864 | 3 (3|12 |1 (16|64 | 772 |1029 | 386
3 | 3n. npueog | AUP 1,5 wr 1 2 2 12 1 0782 | 3 |13)|121]1|16|63]| 47 6,3 23
4 | 3nektpo- |HCNO2 | 0,1 [10wr| 5,2 2 12 1 12 1 56784 | 3 |3 (12 |1 1(22|87]| 341 | 454 | 17,0
0CBETH-
TeNbHLIE
YCTaHOBKM
Ha 10
CBETWUNb-
HMKOB C
TH)
Pene wr 4 1 24 | 12 1 0192 | 3 |3 |121|11|01|04]| 12 1,5 06
Pene Asapwit- wr 2 2 24 | 12 1 009 | 3 |/3|12| 101|044 06 0.8 03
HbIiA
TEpMO-
[aT4mK
Boero 23,6224 1411 1188,18 | 70,567

Pucynox 5.2 - Pabouas TaGnuia 1yt COCTaBICHUS MECSYHOTO U TOJ0BOTO Tpaduka
o0cy:kuBaHus U peMoHTa AeKkTpoodopynoBanus (I1ITPOcx)

TOJOBOM ILTAH-TPA®HK

NIAHOBO-NIpeIYIPETHTENLHOI0 pEMOHTA O ﬁl]py;l OBAHHA HA TI.

(HaHMeHOBaHHe NpeINpHATHA)

Tpynoe Mecan Vemoenoe obozHaTeHHe peMOHTA Togoerie
o M-KOCTE H (MHCTHTEIE) MECAI H EPEMA MPOCTOR B PEMOHTE, TpYyIo-
= E ) E a E OIHOTO THCITO 1 (3HAMEHATENE ) 3ATPATEL
g g E g 2 Z| pemoHTa | mocmenHe Tem. -
==t =2 EE
g = =3 3 L -
z 2 g g S 2] wen-u. | peMoHTa
E‘ \_8 =" {8 ! \8 Lz a .}
= © © © = E_ £ 2 =| 2] 2|5 LE' |l &2 &
g S| E|E| 5| & S| g
T x| T |Kk|E & §|&|5|8|E|E5|= E El 2|17 K
5 & 7|5 = 218 5] 2]z
1 2 3 4 3 6 7 8|9 |10]11 1213 |14 |[15|1e|[17[18]19] 20 21
T 1aBHBIH SHEPTETHK
Pucynok 5.3 - @opma TrTomoBoro Trpaduka TPOBEAEHUS  IIJIAHOBO-

npeaynpeautesbHbix padot ( ITTIP)(

HHaHI/IpOBaHHC BCACTCA HUCXOAA HU3: MOJHON CMEHHOM 3arpy3Ku 3JICKTPOMOHTCPOB

(He MeHee NIBYX 4YEJIOBEK) U MHUHMMAJLHOI'O HapylieHus cpokoB mnposeaeHust [1ITP. He
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KellaTelbHO HapylieHne mnepuoguuHocTy BboinonHeHus [P snextpooOopynoBanus,
paboTaronIero B yCIOBUAX BBIICICHHUSI aMMUAKa B ChIPBIX MMOMEILIEHUSX.

[Ipu coctaBnenun obuux rpadukos [P mo Bcem moapasneneHusM, HeOOXOIUMO
CJIEIUTh, YTOOBI HE MPOUCXOAMIIO HAJIOKEHUE CPOKOB MPOBEAEHHUS pabOT Ha Pa3IUYHBIX
oOBeKTax JUIsl OJHUX U Tex ke ciayx0. [locne coctaBnenus rpa@ukoB NPOU3BOAUTCA UX
TIIATEJIbHAS IIPOBEPKA.

Jlnsa obecrieueHUs: HENPEPBIBHOCTU TexHoJornyeckux mporeccoB TO u TP
AJIEKTPOOOOPYIOBAaHUSI NPOBOASAT B TEXHOJOTMYECKUX IepepbiBaXx. BrinonHeHne
TEKYIIET0 PEMOHTa 3JEKTPOOOOPYAOBAHUSA IUIAHUPYIOT OJHOBPEMEHHO C TEKYIIUM
PEMOHTOM TexHoJiorndeckoro obopynosanusi. Cezonnsle TO u TP, a Takke kanuTaabHbINA
PEMOHT 3JIEKTPONPOBOJIOK MOMELIEHUH MIAHUPYIOT Ha MEPUOJ UX MPOCTOsl. DTU pabOThI
JOJHKHBI 3aBEPILATHCS A0 Havajla Ce30Ha UCIIOIB30BaHuUs IPOU3BOACTBEHHOIO O0OBEKTA.

Bmecre ¢ TeM rpaduk O0/KEH OOECleuMBaTh: PAaBHOMEPHYIO 3arpys3Ky
AIEKTPOMOHTEPOB B TEYEHUE CYTOK, MECALIA M I'0J1a; MUHUMAJbHBIE ITIOTEPU BPEMEHHU Ha
nepexosl M mepee3fbl MEeXIy OOBEKTaMH; COONIIOIEHWE HOPMHUPYEMOW MEepUOJUYHOCTH

npOPHUIAKTUYECKUX MEPONPUATHI (OTCTYIJICHUS HE TOJKHBI peBbIIaTh + 35%).

5.5 BBIBOJIBI 10 pa3eiry

Jlnst pelieHrs BONPOCOB OPraHU3ALMM PEMOHTHOI'O XO3SAMCTBA HAa NPEANPUATHAX
pa3pabaThiBalOTC W NPUMEHSAIOTCS ~ CUCTEMbl  OOCHY>KMBaHUSI W PEMOHTaA
TEXHOJOTHYECKOTO OOOpYyNOBaHUS, B OCHOBY KOTOPBIX IIOJIO)KEH HPHUHILMUI TEKYIIETro
TEXHUYECKOTO 00CITYKMBaHUS U TJIAHOBO-MIPEAYIIPEAUTENILHOIO PEMOHTa 000pYAOBaHUS.
OpHako 0COOEHHOCTHU AKCIUTyaTallud 000pYAOBaHUS U CTPYKTYpa PEMOHTHOTO XO35HMCTBA
OPEeNnpHUsATHs 3a4acTyl0 TpeOyloT MepecMoTpa MPHUHATHIX CHUCTEM OOCTYXUBAaHUS
TEXHOJIOTMYECKOTO O0OpYAOBaHMS JIi €ro paluoHalIu3aluu W y4yéTa YCJIOBUH

XOBﬂﬁCTBOBaHHH, CJIOKMBIINXCA HA ITPCAIIPUATHHA.
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6.3 BBIBOJIBI TTO PABMICIIY .eeeeeuevvrreeeeesirrereeeeessnrrreeeesssnnnseeeesssssnsseesessssnsseees

CIIMCOK JIMTEPATYPBI ... e
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BBEJIEHUE

3amayaMu  JUIUIOMHOTO  TMPOEKTHPOBAHUS  SIBISETCA  pa3paboTKa MpOeKTa
KOMILJIEKCHON 3MEKTPU(PHUKAIIMUA TIPOU3BOACTBEHHBIX IPOIECCOB CENBCKOXO3SHCTBEHHOTO
OPEINPUATHS C YYETOM JAOCTHKEHUI HAyKU U TEXHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHUS
NpOU3BOJCTBA,  obOecrieyeHuss  OE30MacCHOCTH  OOCHY)KMBAIOIIETO  IepcoHana,
CEeNIbCKOXO3SUCTBEHHBIX  JKMBOTHBIX,  TPEOOBAaHMH  TEXHMYECKOW  DKCIUTyaTalllu
AIIEKTPOOOOPYIOBAHUS, SKOHOMUYECKOTO aHaIN3a MEPCIEKTUBHOTO Pa3BUTUA O0BEKTa U
TEXHUKO-3KOHOMUYECKOT0 OOOCHOBAHUS MPUHATHIX PEILICHHIA.

B Meroanueckom ykazaHuM, B cxkaToi (opme mpuBeAeHa uUHGOpMALU,
nojuieXxaiasi  pa3paboTke B PacyeTHO - IOSCHUTENbHOM  3aluCKe, YyKa3aHa
MOCJIE0BATEILHOCTh €€ BHIIOJHEHNUS.

B meroanueckoM ykazaHWW JaHbl BCE HEOOXOAMWMBIE CCBHUIKM HAa TEXHUYECKUE U
CIpaBOYHBbIE JaHHBIE JUISI PACYETOB, YTO OOJEryuT paboTy OOy4aromuxcs [0
BBITOJIHEHHUIO TUTUIOMHOT'O IIPOEKTUPOBAHUSI.

B copepxannn Metoanueckoi pa3pabOTKH MpeACTaBICHbI 00IUE MOJ0KEHUS O
CTpyKType, Hamucanuio paszznena «lIpoexkTupoBaHHE CHCTEMBI BJIEKTPUYECKOTO

OCBEMICHUSY, CHOPMYIUPOBAHBI TPEOOBAHUS JJISI €TO BBIMTOTHEHUSI.

OBIIUE YKA3AHNMA 110 BBIIIOJIHEHMIO PA3IEJIA

Pa3znen "ITPOEKTUPOBAHUE CUCTEMBI SJIEKTPUYECKOI'O
OCBEIEHHUA", B xoTOpoM 0OOCHOBBIBAIOT W MPUHUMAIOT PAIlMOHATbHBIE PELICHHS K
OCBEILIEHUIO TOMEIEHU, PACCUUTHIBAIOT 00Iy4aTeIbHbIe YCTAHOBKH.

XapakTepHbIMHU BOIIPOCAMU Pa3jieiia sIBISIOTCS:

- CBETOTEXHUYECKHUI pacyeT ANEKTPUUECKOTO OCBEIICHHUS, BHIOOP CBETUILHUKOB,;

- BBIOOP U pacyeT OCBETUTEIbHOMN CETH;

- BLIBOJbI I10 pa3aciy.

[Tpumep.
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6 [IPOEKTUPOBAHUE CUCTEMbBI DJIEKTPUYECKOI'O OCBEILIEHMA

6.1 CBeToTeXHUYECKUH pa3ael

6.1.1 Pacuet ocBellieHHs1 IPOU3BOJCTBEHHOTO MOMEIIECHHUS 1eXa

[1nan pa3menieHus: CBETUILHUKOB MIPUBEJIEH HA pUCYHKE 6.1.
Bun ocBemenus — padodee, nexypHOeE.

Cucrema ocBeleHue — 00111ee paBHOMEPHOE.

Tun ceetunbuuka — HCIT-02.

KpuBas cuiel cBeta — M.

Crenedsb 3anmTtel — [P54.

Hopmuposannas ocsemennocts — E, = 50 1k [20].
[11n0ck0oCTh HOPMUPOBAHUS — FTOPU3OHTATILHAS.

YpoBeHb pacueTHO# moBepxHOCTH — [ — 0,5 M.

Pacuernyto BeicOTY ompenensiem no Gopmyie:
Hpva :H_hc_hp.na (61)
rae H — BeicoTa momenienust, M, H =45 m;

h. — BeICOTa CBeCca CBETUJILHHKA, M;

hp — BbICcOTa pabouelt NOBEpXHOCTH, M, h, = 0.

he=H — hy, (6.2)

rac hH_ — BbICOTA INOJABCIIMBAHUS CBECTUJIIbHUKOB HAJl YPOBHEM I10J1a, M:

h, = 2,5...3m. [Ipunumaem h,, = 3m.

h,=45 -3=1,0m.
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Hpaea =4,5-1,0-0,5 =3,0 m.

OTtHOCHUTEIBLHOE paCCTOAHNC MCIKAY CBECTUJIbBHUKAMU OIIPCACIIACM 110 YCIIOBUAM!

— CBETOTEXHHMYECKOE HamoOojee BbBI'OAHOC OTHOCHUTCIIBHOC PaCCTOAHHC 7LCB

1,8...2,6;

24hTYKB2%?

=
)
L
I
T

20 M

B

— HBKOHOMMYECKOE HanboJiee BHITOJHOE OTHOCUTEIHLHOE PACCTOSHHUE Aex = 2,6...3,4.

\ 4

A=28m

A

Pucynox 6.1 — Ilinan pa3MenieHust CBETHIBHUKOB

OnpeaenﬂeM PECKOMCHAOBAHHOC PACCTOAHNUEC MCIKY CBCTUJIbHUKAMU

L=\ Hpac‘ia
Las=(1.8+3.4) 30=54+102m
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OHpC,Z[CJ'IHCM KOJIMYECTBO CBCTUIILHUKOB B PANY:

N, = +1, (6.4)

rac [ A — PaCCTOAHUC OT CTCHBI 10 KpaﬁHero CBCTHJIbHHUKA, M.

1,=(0,25+0,5) La (6.5)
1,=025-50=125wm,

R :28—2-1.5+1:6 r
5.0

[IpuHuMaeM 6 CBETHIIBHUKOB.
OmnpenesnsieM KOJIMYECTBO PSAIOB CBETUIILHUKOB:

_ B-2l,

N, = +1
B L , (6.6)

rac [ B — PaCCTOAHUC OT CTCHBI 10 KpaﬁHero CBCTHJIbHHMKA, M.

Iy = (0,25 +0,5) Lg, (6.7)

[g=05-5=25M,

L 20-2-25

N, +1=4 wm.

[Tpunumaem 4 psna.

OO111ee KOIMYECTBO CBETUIILHUKOB OYyI€T PaBHSTHCS:
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N = NA NB ) (68)
N=6"'4=24mr.
OHpC,Z[CJ'IHCM paC‘{CTHLIﬁ CBETOBOU IMOTOK JIAMIIBI;

E -x,-Z-S
o =—1r 3 —
i N7 , (6.9)

rae E, — HopMupoBaHHasi OCBEIIEHHOCTb, JIK;

K; — KOO(POUIIMEHT 3amaca, yYUTHIBAIOMIUNA CTApPEHWE MCTOYHUKOB CBETA, JUIS JIAMII
HaKaJlMBaHUs K, = 1,15, 1719 1aMn JIOMUHUCIIEHTHBIX. K; = 1,3;

Z — x03hpuimeHT HepaBHOMEPHOCTH ocBenleHus, Z = 1,15;

S — mIomanb HOMEIIEHUs, M;

7 — K03(pGUIIMEHT UCIIOIB30BaHMs CBETOBOTO MoTOKa, 7 = 0,39[20].

OHp CaACIIsIEM NHACKC ITIOMCIIICHU A

A-B
H_.-(A+B)

pacu

= (6.10)
2820

i= =3,89
3,0-(28 +20)

o _50-7,15-115-560

, =3956 JIn.
: 240,39

BriOupaem wucroyHuk cBera - sHeprocOeperaromyro jgammny 1— ESL-078-17,

KOTOpasi UMEET MOIIHOCTb P, = 55 BT u cBeToBOI NOTOK D¢ = 3850 JIm.
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I[OHYCTI/IMOC OTKJIOHCHHUEC CBCTOBOI'O INIOTOKAa HAXOJHUTCA B IpCAciax OT + 20 J0 -

10%.
OTKJI0HEHUE MOTOKA CTAHJAPTHOM JIaMIIbl OT PACUETHOTO OIpeessieM Mo popmyie:

A@:%-m%; 6.11)

JI.CT.

3850 - 3956

-100% = -2,7%.
3850

VYcraHoBNIEHHAs MOLTHOCTD JIAaMIT B IOMEIICHUN OyI€T paBHATHCS:
Pye: =P, - N, (6.12)
rae P,— momHoCTh BRIOpaHHO# tamribl, P, = 55 Br.
Pyer =55 24 = 1320 Br.

OmnpenensieM yAeIbHYIO MOITHOCTb:

Pycm
Pyr)m = S (613)
= 1320 ~236 Bl’f'
560 M

AHaNOTUYHO MPOBOAMM paCUET OCBEUICHUS JAPYrHX MOMelleHuil. Pe3ynbrarsl

pacd€ToOB BHOCHM B CBETOTCXHUYCCKYIO BEAOMOCTD.
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6.2 DIEKTPOTEXHUYECKUN pa3aes

6.2.1 BpiOop HampspKEHUS U CXEMbI IUTAHUS

CornacHo [1YD anekTpoocBeTUTENBHAS YCTAHOBKA JOJHKHA TUTATHCS Pa3lIeIbHO OT
ANEKTPOCUIIOBOM. 7Sl CenbCKOXO03MCTBEHHBIX MOMEIEHUN JOMYCKAETCS MPUCOEIAUHSTh
OCBETHUTEJIbHYIO YCTAHOBKY B OT/AEJIbHYIO IPYIIIY BBOJHOTO PACIPEAEIUTEILHOTO IUTA.

Jis  TmuTaHus  ANEKTPONPUEMHHUKOB  DJIEKTPOOCBETHUTENBHOM CETH BbIOMpaeM
cuctemy HanpspkeHuit 380/220 B, ¢ 3a3eMiieHHBIM MPOBOIOM, yacToTon 50 .

B cyxux noMmemeHusix ¢ HETOKOBEIYIIMMH MOJaMHU UCIOJIb3yeM po3eTku 220 B.

6.2.2 Pa3meTka Ha IMOMCHICHNEC €Xa MCCT CBCTUIIbHUKOB, PO3CTOK, BBIKJIFOUATEIEH

Ha nnane nmomenieHusi 3aMe4aeM MECTa YCTAHOBKU CBETWJILHUKOB, BBIKJIFOUATEIICH
U JIPYyTruX TOKOIMPHUEMHHUKOB, IPUCOCANHSAEM K OCBETUTEILHOM CETH.

3aMeuaeM MECTO YCTAHOBKM BBOJHOTO PAaCHpPEACIUTEIBHOTO IIUTA M TPYIIOBBIX
OCBETHUTEIbHBIX IITUTKOB.

MecTa BBIKJIIOUATENEH U PO3ETOK MOMEYAeM TaK, YTOOBI LIEHTPHI BBIKIIOYATENEH
ObLIM Ha BeIcOTE 1,6 - 1,7 M, pO3€TOK B TPOU3BOJICTBEHHBIX MoMemieHusx 0,8 - 1 M.

[Ipu pa3zmeTke MeCT YCTAaHOBKHU IIIMTOB U JIPYTOro JIEKTPOOOOPYIOBAHMS, KPETISTCS
IITBIPSIMU, ONPENEISAIOTCS U HAHOCATCS HAa CTEHBI, LIEHTPbl OTBEPCTUH MOJ IIThIpU. [l7s

obecrnieyeHuss 0OCTY)KUBAHUS IIMTOB, SAIIUKY YCTAaHABJIMBAIOT Ha BeIcoTe 1,6 — 1,7 M.

6.2.3 Bp100p MeCT yCTaHOBKHU IPYMIOBBIX OCBETUTEIbHBIX IIIUTOB

- B LICHTP AJIEKTPUYECKUX HATPY30K;
- B JOCTYIIHOM U y1OOHOM MecTe I 00CTyKUBaHUS;

- B IIOMCIICHUAX C 6HaFOHpI/IHTHLIMI/I cp€aamMu.

PCBYJIBTaTI)I BBI60pa MECT YCTaHOBKH QJIICKTPOTCXHOJIOTHICCKOI' O 141

OCBETUTEIHHOT0 000PYAOBAaHUS TPUBEACHBI Ha MJIaHE pacnoioxkeHus (puc. 6.2).
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NB D 60677

PI/ICYHOK 6.2 - IInan PaCIIOJIOKEHUS SJICKTPOTCXHOJIOTHICCKOTO U OCBECTUTCIILHOI'O

o0opynoBaHus

6.2.4 Bp160op Tpacc MpOKJIaIKH OCBETUTEIBLHOMN CEeTH

Pa3zMeuaroT 1uHUM MPOKIIAJIKK MPOBOJIOB, Kabesnel, Tpyo. [IpoBoaa, TpyOsl, kabenu
OTKPBITBIX  JJICKTPOMPOBOAOK pa3MeyaeM MapalieIbHO apXUTEKTYPHBIM  JTUHUSM
MOMEMICHHS, ¢ TOYKH 3pPEHHUsS] OO0ECIeUeHUs TEXHOJOTHYECKOTO Mpolecca U IKOHOMHH
AIIEKTPOIHEPTUH IS OCBEIICHUS.

OmnpenensieM pacueTHbIE HAIPY3KH MO FPYIIIAM:

Ppacq. = PyCT K, (614)
rae Py — ycraHoBieHHas MOIHOCTS, BT;

K. — xoaddumment, K. = 1.

Ppacnt = 660 BI.
Ppaca2 = 660 Br.
Ppacns = 330 Br.
Ppaces = 1110 Br.
Ppaces = 1110 Br.
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OmnpenensieM pacueTHbIC HArPy3KH MO (hazam:

Ppacq.A = Ppacq.l + Ppacq.Z.

Ppacaa = 660 + 660 = 1320 Br.

Ppacq.B = Ppacq.S + Ppacq4.

Ppacaz =330+ 1110 = 1410 Br.

Ppac‘i.C = Ppac‘i.S.
Ppaesc = 1110 Br.

Harpy3ska mo ¢§asam He3HAUUTENpbHO, 4YTO oOmpenesieTcss KO3 QPUIeHT

OJHOBPEMCHHOCTHU pa6OTBI QJICKTPOIIPHUECMHHUKOB.

6.2.5 Bri00p MapoK MPOBOJIOB U CIIOCOO MX MPOKIAJAKU

OT H>7MeKTPONpPOBOJIKHA, MapKy M CHOCO0 MPOKIAAKA W Kabenell BhIOMpaeM B
3aBHCHMOCTH OT Ha3HA4YCHWsI, YCIOBUH OKpYKAIOIIEH CpelIbl, XapaKTEPUCTHUKU
AIEKTPONIPUEMHHUKOB, TPEOOBAHMI TEXHUKH 0€30MMaCHOCTH, MPOTUBOMOXKAPHBIX MPABUI H
Ap-.

B kadecTBe SJEKTPONMPOBOAKH B STOM IOMEIICHUH HCIIOJIb3yeM IPOBOJIBI C
ATIOMUHUEBBIMA ~ kmiiaMd.  OCBETUTENBHBIA ~ TPYNIOBOW  IMUT  MHTAETCS  OT
pacmpeenuTeNnbHOro muTa nposojgom Mapku AIIB, mponoxennsiii B TpyOe. [IpoBoaky B

[[eXe TaKXe BImoHseM mpoBoioM AIIB, npooxeHHbIM B TpyOE.

6.2.6 Pacuer 1ioiaau mornepevyHoro CEYeHus IPOBOIOB OCBETUTEILHON CEeTH

[1nomane MONepeyHoro ce4eHus: MPOBOJOB BbIOMpPAEM M0 AOMYCTUMBIM MOTEPSM
HampsDKeHUs, € TMOCJENyIoled MpPOBEPKONM Ha YCJIOBHS HarpeBa M MEXaHUYECKYIO
MPOYHOCTb.

Pacuer miomaauM MOpoBOAOB MO JOMYCTUMBIM MOTEPSIM HAmpsDKeHHs (10

MUHHAMYMY IPOBOJHUKOBOIO MaTepHaa).
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Ol'[pCI[CJI}ICM miomaab CCYCHUA IIPOBOAA HA TUTATCIIBHOM Y4aCTKE!

g _MAI_AS+a2_4-(m1+m2+m3+m4+m5)
Al-A5 —
C,-AU ’

odon

(6.15)

rae M, ,s— MOMEHT Harpy3Ky Ha IMATAKOLMN y4aCcTOK, KBT M;
m,,m,, ny,m,, m;— MOMEHTBI HArPY3KH OTBETBIECHHUM OT PACUYETHOIO y4acTKa C APYTUM

YHCJIOM MPOBOJIOB, KBT M;

o — K03 GUIUEHT NPUBEACHUS] MOMEHTOB Harpy3ku, = 1,85 ;

C— xo3(dduiMeHT, 4tro omnpeaensercs B 3aBUCMMOCTH OT MaTepuaia IIpoBOja,
KOJINYECTBA MPOBOJIOB CETH U OT CUCTeMbI HanpsikeHus, Cy = 44; C, =7,4;

AU,,,— NOIIyCTUMBIE MIOTEPU HANIPSKEHUS B ceTH, AU, = 2,5%.

PaccuuthiBaeM MOMEHT Harpy3kKu Ha BCCX y4aCTKax

Mai-as = Pyera1-as - Lar-as, (6.16)

rac PyCT Al1-A5 — CyYMMapHas YCTaHOBJICHHAA MOIIHOCTD, KBT,

L A1-A5— JJIMHA UTAIOIIEH CETH, M.

MAI-AS = 3,87 8= 30,96 KBT'M.

MoOMEHTBI Harpy3Kd OTBETBICHHM OT pPACyETHOTO YYacTKa C JAPYIMM YHCIOM

IPOBOJIOB OMpeensieTcs no popmyie:

m; = XP;- 4; (6.17)

rae Pi— Harpyska, kBT;

{;— nnuHa ceTH, o KOTOPOM TeUET TOK ATOW HAarpy3kKe, M.
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my =0,055-6 + 0,055-11+ 0,055-114+0,055-16+0,055-16 +0,055-21+0,055-21+
+0,055:26+0,055-26+0,055-314+0,055-:31+0,055-:36 = 13,86 kB1"M™m;

m,=0,055-7 + 0,055-12+ 0,055-12+0,055-17+0,055-17 +0,055-22+0,055-22+
+0,055-27+0,055-27+0,055-32+0,055-:32+0,055-37 = 14,52 kB1"M™m;

m;=0,055-10 + 0,055-11+ 0,055-13+0,055-15+0,055-18 +0,055-:34 = 5,56 kB1-M™;
m;=0,055-12 +1-13= 13,66 xkB1'M™;
ms=0,055-16 + 0,055-18+ 1- 18= 19,87 xB1Mm.
OmnpenensieM mioniaab CEYEHUs MPoBoja Ha yuyactke Al — AS:

30,96 + 1,85 - (13,86 + 14,52 + 5,56 + 13,66 +19,87)

—1,42um2
44.25

SA1-45=

[IpUHMMAaEeM CTaHAaPTHYIO UIOMAAb CEYEHUs TIPOBOA S, ;. = 2,5 MM?.

OmnpenensieM MOTEPIO HAPSLKEHMS HAa ydacTKe A — As:

MAI—AS

AU = —2A45 (6.18)
C4 'SAI—ASCT
AU, s = 540_’265 =0,28%

PaccunTthiBaeM rpymnmoByo CETh.

Pe3ynbratrhl pacueToB CBOAMM B CBETOTEXHUUYECKYIO BEIOMOCTH (Tabm. 6.1).

Tabmura 6.1 — CBeToTexHUUECKAs] BEAOMOCTh
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m

S = (6.19)
1 Cz ) (AU()on - AUAI—AS)
S =— 1380 684l
7,4-(2,5-0,28)

[IpUHIMAaeM CTaHAapTHYIO IUIOAAb CeYEeHHUs IpoBoa S, = 2,5 Mm?.

OmnpenensieM MOTEPIO HAMPSHKEHUS HA MUTAIOIIEM Y4acTKe 1:

m
AU, = —— 6.20
! C2 * SICT ( )
U = 13,86 =0,75%.
7,4-2.5

HJIOHI&,IIB CCUCHHUA Ha APYTUX YUHACTKAX OIPCACIISICM aHAJIOTUYHO.

6.2.7 IlpoBepka BBIOpaHHOUN TIIJIOIIAJM CEYEHUS MO YCIOBHUSIM HarpeBa u

MEXaHUYECKON YCTOMYMBOCTH
[IpoBepka 1o ycioBUIO HAarpeBa BBIMOJIHSAETCS MO CIEAYIOMIEMY YCIOBUIO:
Ipaca <L (6.21)
A€ Ly jon, — IIIATENBHO AOTYCTUMBIN TOK, A.

OnpenesnsieM pacueTHbIN TOK B yuacTke A1—-AS:

P
I A = M, 6.22
pacdAl-AS5 3. U([)H - CoSQ ( )

rae U,,— hasHoe Hanpsbkenue, U, = 220 B;
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cos@— KO3 PUIIMEHT MOILITHOCTH, MPUHUMAEM OpHUEHTHUPOBOYHO 0,8.

3870
Lhacaar.as = ———=17,24
pacuAl-AS 3-220-0,8
19A > 7,2A.
Ppacq
Ipac‘il = —1 (623)
U,, -cosp
I _ 660
et 220-05
19A > 6,0 A.

AHQJIOTUYHO PACCUUTHIBAEM TOK Ha JIPYTUX y4aCTKAX.

[IYD pernaMeHTHpYET MUHHUMAJIbHOE CEUECHHE YCTAHOBIICHHBIX IMPOBOJIOB B
3aBUCHUMOCTH OT Marepuajia U CrocoOOB €ro MpoKiIaaKu. (s aJlFloMUHHEBBIX MPOBOJIOB,
IIPOJIOKEHHBIX B TPyOax, OHO COOTBETCTBYET 2,5 MM?.

Takum oOpa3oMm, IpoBOJa C BBHIOPAaHHBIM CEUYEHHEM COOTBETCTBYIOT YCIOBUSM
HarpeBa M MEXaHMYECKOW MPOYHOCTH M MOTYT OBITh MCIHOJB30BAHBI IS TOIKITIOUCHUS

TOKOIIPUCMHHUKOB BHCKTpOOCBCTHTCHBHOﬁ CCTH.

6.2.8 Bb100p KOMMYTAIlMOHHOMN U 3aIIMTHOM ammapaTypbl

Ha mpumepe rpynmnst Al - AS ynpaBiaeHHsI CBETOM, OCYIIECTBIIIEM PacyeT U BHIOOP

ABTOMATHYCCKOT'O BBIKJIFOYATCIIA COTIJIACHO YCIIOBUAM!

— IO HOMUHAJIbHOMY HAIIPSKCHUIO aBTOMATUYCCKOT'O BBIKJIFOYATCIIA:

Usa = Use, (6.24)

rac Uy — HOMMHAJIBHOE HaIIPSAKCHUC aBTOMATA, B;
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Uy.c— HOMUHAJIBHOE HAIPSIKEHUE CETH, B.

—I10 HOMHWHAJIbBHOMY TOKY aBTOMATHYCCKOI'O BBIKJIHOYATCIIA:

IH.a. > Ipacq.,

rae I, . — HOMHHAJILHBIN TOK aBTOMATa, A;

Ipacy. — pacUeTHBIN TOK IPYHIBL, lhaca1. = 6,0 A;

— 110 TOKY pacuenurens, L paci. , A :

Y

IH.pacu. IpaC‘I.l. K. )

IH.pacu. > 6,0 : 1,4 = 8,4 A

— IO YCJIOBHUIO CCIICKTUBHOCTU!

on.oon. > 1

pacy

E—3 17 >1
6,0 7’ ‘

(6.25)

(6.26)

(6.27)

BriObupaem aBTOMaTHueckuil BhIKIIIOYaTeNb cepur BA14-26-14 ¢ HOMUHAIBLHBIMU

OaHHBIMU: L0 = 32A; Lipacu. = 6A.

AHaJIOFI/I‘-IHO, C YUYCTOM TOKOBBIX HArpy3oK, OCyYIICCTBIISICM BBI60p ABTOMAaTH4YCCKHUX

BBIKJIFOUATEICH I APYIUuX OCBECTUTCIIBHBIX I'PDYIIII.

OcBeTuTENbHBIE PACHPEIEIUTENbHbBIE YCTPOWCTBA BBIOMpPAaeM MO YCIOBUAM

OKpYXalollled cpellbl, B KOTOPHIX MM TMPEACTOUT paboTarh, MO KOHCTPYKTUBHOMY

HNCIIOJIHCHHUIO B 3daBUCHUMOCTH OT CXCMbI CCTH H YHCJIa OTXOAAIIUX I'PYIII, aAIllllapaTypPbl

YIPaBIICHUS U 3aIUTHI, YCTAHOBIECHHON B YCTPOWCTBE.
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Tak kak Harpy3ka OCBETHUTENBHOIO IIWUTA MPEACTABIAET MATh I'PYII, BHIOMpaeM
I'PYIIIOBOM OCBETUTENBHBIN IMTOK yTOILUIEHHOrO ncnojiHeHus tuna APY8501- 4003 na 6
TPy, KOTOPBIM KOMIUIEKTYETCS ¢ OJHO(A3HBIMM aBTOMATHMUYECKUMHU BBIKIIOYATEISIMU

cepun BA14-26-14 ¢ I,,.. = 32A.

6.3 BbIBOJIBI 110 pazaeiry

B pesynpTaTe BBIONHEHHWS MaHHOTO paszeia OBLIM TIOMYyYEHBl CICAYIONINE
OCHOBHBIE PE3YJIbTATHI:

— BBINIOJTHEH BBIOOP HMCTOYHWKOB CBETa IS CHCTEMBI OOIIEr0 PaBHOMEPHOTO
OCBEIICHMS TTIOMEIICHUI;

— BbIOpaHa HOpMHUpPYeMasi OCBEILICHHOCTh MOMEIEHU U Ko3(PUIIMEHTHI 3araca;

— BBIOpAH TUT CBETUJILHUKOB, BRICOTA MX TIOJIBECA M PA3MEIIICHHE:

— BBINOJIHEH CBETOTEXHUYECKUM pacyeT CHUCTEMBbI OOIIEro pPaBHOMEPHOIO
OCBCIIICHUS U ONpEeeHAa €IUHUYHAS YCTAHOBJIEHHAS MOIIHOCTh MCTOYHHMKOB CBETa B
MMOMEINICHUAX;

— pa3paboTaHa cxeMa IUTAHHS OCBETUTEIBHON YCTAaHOBKM; OIpEACICHBI MecTa
PAacMoJIOKEHUS IUTKOB OCBEIICHUS U TPACCHI IIEKTPUUECKOMN CETH;

— BBIOpaHbl TUN IUTKOB, BPY, ceuenust mpoBo10B 1 kadeneil.

HoMuHasbHBIE TOKM anmapaToB 3alUThl JOJDKHBI OBITh HE MEHEE PACUETHBIX TOKOB
3alUIIAEMbIX YYaCTKOB, IO BO3MOKHOCTU OJM3KUMHU K HUM U HE JIOJDKHBI OTKJIHOYATh

YCTAHOBKY IIPpHU BKIIOYCHUH JIAMII.
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BBEJIEHUE

3ajayaMy  JUIUIOMHOTO  INPOEKTHPOBAHUS  sIBIETCd  pa3paboTKa MpOeKTa
KOMIUIEKCHOW 3JEKTPU(PHUKAIIUN TTPOU3BOJCTBEHHBIX MPOILECCOB CENbCKOXO03SICTBEHHOTO
OPEANPUATHS C YUYETOM JTOCTHIKEHUN HAYKH M TEXHUKH, COBPEMEHHOI'O YPOBHS Pa3BUTHUS
MIPOM3BOICTBA, obecrieueHus Oe3omacHOCTH 00CITy>KABAIOIIETO NepCcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPEOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
AJIEKTPOOOOPYI0OBAaHUS, SKOHOMUYECKOTO aHAJIN3a NEPCIEKTUBHOIO Pa3BUTHSA O0BbEKTa U
TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX PEIICHU.

B MeromuueckoM ykasaHuM, B cxaTol (Qopme mpuBeacHa uHpopManus,
nojuiexaias  pa3pabOTKE B pacue€THO - IOSICHUTENbHOM  3alluCKe, yKa3aHa
MOCJIEIOBATEIBHOCTD €€ BBHIITOJIHEHHS.

B meroanueckoM ykazaHWU JaHbl BCE HEOOXOJMMBIE CCBUIKM Ha TEXHUYECKUE U
CIpaBOYHbBIE JAaHHBIE JJIsl PACUYETOB, UTO OOJIETYUT pabOTy CTYACHTOB IO BHIOJHEHUIO
JUIUIOMHOI'O TPOEKTUPOBAHMUS.

B copepxaHun MeToaMUYECKON pa3padOTKU MPEACTaBIEHbl OOLIME TOJOKEHUS 1O
CTpYKType, Hamucanuio pazzaena «lIpoekTUpoBaHUE CHUCTEMBI JJIEKTPOCHAOKEHUS,

chopMyIupOBaHbl TPEOOBAHMS JIJIsl €T0 BBITTOJIHEHHUS.

OBILIME YKA3AHUWA 110 BBITIOJIHEHMIO PA3/IEJTA

Pazgen " IIPOEKTUPOBAHHUE CUCTEMBI JSJIEKTPOCHABXEHUA", B
KOTOpPOM OOOCHOBBIBAIOT W MPUHUMAIOT pPAlMOHAIbHBIE PEIICHHUs] IO OCBEUICHUIO
BOIIPOCOB AJIEKTpOCHAOKeHUs1 moTpeduTenei. Bompockl, noanexamiue pa3zpaboTke B
pPacCUYETHO-NOSACHUTEIBLHOM 3aIIMCKE U MOCIEA0BATEIBHOCTD UX BBINOJHEHUS:

1. Pacnionoxxenrue 00beKkTa MPOEKTUPOBAHUS, XapaAKTEPUCTUKA paiioHa.

2. CoctaB moTpeOHTENEel M UX XapaKTePUCTHKA, MEPCIEKTUBBI PAa3BUTHUS
noTpeduTeneil.

3. Cxema »snekTpocHaOXeHHs moTpeOuteneld, xapakrepuctuka TII u BJL
[IpennosxeHust 10 U3MEHEHHUIO CXEMbI JIEKTPOCHAOKEHHUSL.

4. TloacyeT Harpy30k NoTpeduTeNe, BHIOOP MOIIHOCTU U TUIA TpaHc(opmaTopa.
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5. Ioacuet narpy3ok o BJI 0,38 kB, cocTaBiieHre pacueTHBIX CXEM.

6. Onpenenenre nomycTuMoi norepu HanpspkeHus Ha BJI 0,38 kB.

7. Bb1Oop cedeHwust MpoOBOIOB ¢ MPOBEPKOI HA MOTEPIO HAIPSIKCHUS.

[IpuBeneHHbIE PEKOMEHAALMU IO TMOPSAAKY M METOJAaM PEIICHUS MOCTaBICHHBIX
BOTIPOCOB, IO CIPABOYHOM, CHEIHAIBLHOW TEPUOAMUYECKON IHMTEepaType, MPUBEICHBI B

npuMepe.

[Tpumep.

7 ITPOEKTUPOBAHUE CUCTEMBI ODJIEKTPOCHABXEHU A

7.1 PacnionoxeHnne 00beKTa ANEKTPOCHAOKEHHS, XapaKTepUCTHKA paiioHa

B moapazmene HEOOXOOUMO OTpa3uTh CBEACHUS O KIMMATHYECKUX YCIIOBHSIX,
reorpau4ecKoOM pacIoIOKEHUN PACCMAaTPUBAEMOTO 00BEKTa DIIEKTPOCHAOKEHMS, palioH
0 TOJIOJIElY U BETPY.

CBeneHHsl O THTAIONIEH TOJCTAHIIMW, PEKUM HAMPSHKEHUS W TOK KOPOTKOTO
3aMblkaHus Ha mmHax 10 kB nuraromeit noacrtaniuu, npotrsokeHHOCTh BJI 10 kB,
CEYeHHE TMPOBOJA, TIPYHT HAa MECTE pAacCHoOJIOKEHHs O00bEeKTa, €ro yAeJbHOe
COTIPOTUBJICHUE.

DKOHOMHUYECKHI CPOK CIyKObl 000pYyAOBaHUS — 3TO MEPHUOJ], B TEUEHHE KOTOPOTO
IeJIECO00PA3HO €ro IKCIUTYyaTUPOBaTh, HO YCIOBUS MOPAJBLHOTO H3HOCA, CHIDKAIOIIEE
JEHUCTBUE MOPAJILHOTO U3HOCA MOXKET OBITh OCIA0JIEH TEXHUUYECKUM MEPEBOOPYKEHUEM U
PEKOHCTPYKIMENH OCHOBHBIX (POHIOB. [IOCKOIBKY 1I€NIbI0 Pa3BUTHSI DIEKTPUUECKUX CETEH
ABISIETCST  00€CIeUeHne HAJIe)KHOTO CHAOXKEHUS TMOTpeOUTeNnel dISKTPOIHEPTHEH C
MUHUMAJIBHBIMU 3aTpaTaMH, T€, KOTOpPblE HE COOTBETCTBYIOT AITHUM TpeOOBaHUSM B
COBPEMEHHBIX YCIOBUAX, TODKHBI CYUTATHCS MOPATHLHO H3HOIICHHBIMUA OObEKTaMHU.

Crapenne 00OpPYIOBaHMS U HU3KHE TEMIIBI PEKOHCTPYKIHMHU CIIOCOOCTBYIOT
HAKOIUJIEHUIO U3HOIIEHHOT0 000PYI0BaHUs U, KaK CIEACTBUE, YBEIMUYCHHIO 3aTPAT Ha €ro

PEMOHT MU YXYAIICHUIO TCXHUKO-DKOHOMHUYCCKUX rokazartejiei npeaanﬂTnﬁ 9HCPICTUKU
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(YaenpHBIX pacxoAO0B TOIUIMBA, MOTPEOICHUE SICKTPOIHEPTUH AJIsi COO-CTBEHHBIX HYX]I,

MOTEPHU 3IEKTPOIHEPTUH B CETSX).

[Ipumep.

[epeBHa ManuHOBKa pacnosokeHa B 3amajgHoM dactu benoropckoro paiiona B 18
KM OT ropojia benoropck u B 25 KM OT xKeI€3HOJOPOKHON CTaHINU « TBIIIOBOEY.

KnmuMar KOHTHHEHTadbHBIM, MPeoOIadar0T IOXKHBIE W IOTO-BOCTOYHBIC BETpa.
MakcumanbHas Temneparypa gocturaet moc 39°C, a 3uMoil MUHHMMalabHas — MHHYC
15°C.

KosimdecTBo rpo30BbIX 4acoB B roay — 60.

Paiton pacnonokeH B 4YETBEPTOM KIMMATHYECKOM pPalOHE MO TOJIOJENY U BO
TPEThEM pailOHE MO CKOPOCTHBIM Hamopam BeTpa. TosiuHa cTeHku rojoneaa — 20 MM u
0oJiee, CKOpPOCTh Haropa BeTpa — 29 M/c.

[TouBeHHBII TOKPOB Ha OOBEKTE MPOCKTUPOBAHHS MPEICTABICH YEPHO3EMaMH,
yaenbHoe conpotuBieHue rpyHta p = 200 OM M (pekoMeHyeMOoe AJisl pacueTa).

[Tocenenne ManunoBka nutaercst ot PTII «TeumoBoe» 110/10 kB.

B 3amagnoit yactu nocenenus pacnoioxensl ase KTII 10/0,4 kB momuocTsio 160
u 100 kBA.

[Tutaromas nuaus BJI 10 kB BeimonHena npoBoaom AC - 50, niauHoi 4 KM.

Pexxum Hanpspkenuss Ha muHax 10 kB nurtaromeit moacranumu mmoc 4,6% mnpu
MaKCUMaJIbHOW Harpy3ke u +1% npu MUHUMaNbHOW HarpyskKe.

Tok KOpoTKOro 3aMblkaHus Ha mMHax 10 kB nuTaromen noactanuuu paseH I k3 =

7,6KA.

7.2 CocraB moTpeduTENneil M WX XapaKTepUCTUKA, TMEPCHEKTUBBI Pa3BUTHS

noTpeouTene

B mnoppasnene HeoOXoaMMO OTpa3uTh CBEACHHMS O COCTaBe MOTpeOHTenel, X

XapaKTCPUCTUKU U IICPCIICKTUBLI pa3BUTHAL.

[Tpumep.
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[ToTpebOuTtensmu cena ManmuHOBKA SBISIOTCS

TII 1:

- JKUJBIE JOMa C MPUPOJHBIM TI'a30M B KOJIMYECTBE 55 JOMOB C YCTaHOBJIEHHOMN
MOIIHOCTHIO 4 KBT Ha oxuH 10M;

- MarasuH Ha JIBa paboyux MecTa;

- OCBCIICHUE OMECIIICHUM;

- YIMYHOE OCBELICHHUE.

Bce 00bekThI OTHOCATCS K 3 KaTeropuu HaJEKHOCTH 3JIEKTPOCHAOKEHUS

Hcxognble naHHble TOTpeOUTENEH C YCTaHOBJICHHOM MOIIHOCTBIO U IH(pom

3aHOCUM B Tabuiy 7.1.

Tabmuma 7.1 - CocraB norpebureneit

YcraHoBIIeHHAs
. [n
HauMeHoBaHUe noTpebuTeneit MOIIHOCTB, bp
Harpy3ku
Pycr, KBT
JKuible noma ¢ TpupoIHBIM ra3oM 4
Marasus Ha Ba pabouux Mecrta 550
5

HapyxHoe ocBelienne Bcex noMeeHun 0,25

Ha MOMEILICHHE
YnnuHoe ocBelleHre 5 Bt/m

[Tpoezxas wactu ynuil achanbTHPOBAHHAS, ITUPUHA — 5...7 M. YIUYHOE OCBEIIICHUE
BBIITOJIHEHO cBeTWiIbHUKamu Tuna C3I1P-250.

Pexonctpykuust  umerommxcs — auHud 0,38 kB mpoBoaumTcs  M3-3a
HEYJIOBJIETBOPUTEIILHOIO COCTOSIHUSI OMOp, a TakyKe JUIsl 3aMEHbl HEU30JUPOBAHHOIO

npoBoja AC25 u AC35 na nposoja mapku CHUIL

7.3 Cxema snektpocHaOxeHus notpedutenei, xapakrepuctuka TII u BJI, cxembl

AIEKTPOCHAOKEHUS
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B mactosmee BpemMs B m. ManuHOBKAa YCTAaHOBJIEHBI JIB€ TpaHC(hHOpPMATOPHEIC
noactanuuu thna KTII: TII 1 u TII 2, wmomuocterio 63 kBA m 100 kBA xaxnas
cooTBeTCTBEHHO. TII HaxoAsTCA B XOPOILIEM COCTOSSHUA W MPUTOAHBI ISl TAJIBHEMIIETO
UCTIOJIb30BaHUS.

BJI-0,38 kB Brimonnena npoojgamu Mmapku AC25 u AC35 Ha OETOHHBIX OTIOpaX.

TIT Nel nuraer 55 XuiablX 10Ma, Mara3uH, Hapy>XKHO€ M YJIUYHOE OCBEIICHUE
BBIIIETIEPEUNCICHHBIX TOMEIIEHUN.

CxeMa 3eKTpOCHAOXKEHUsI MOTpeOUTENe HE MEHSETCSl, MECTO PACIHOJIOKEHUS, U
kosiuecTBO TII ocTaercs nmpexHuM.

JleMOHTa)xXy TOJJIEKUT BCE JAEPEeBsHHBIE Onopbl. HenzonupoBanHble MpoBoja OyayT
3aMeHEHbI Ha npoBojia Mmapku CHUIL.

Cxema pacrnosio;keHust oTpeduTeseil npeacTapieHa Ha pucyHke 7.1.

OOoO0o000doooooof oOooodgd

Mazazuw I:I |:|
0000000000
e
Bimminininininn i )z 000000000000

Pucynok 7.1 - Cxema pacnosnoxenus norpeoureneit TIT Nel

7.4 Pacuer Harpy30k notrpeduresnei u BbI0op MoiHocTu Tpanchopmaropa 10/0,4xB

7.4.1 PacueT Harpy30K *HUJIbIX JOMOB, MOITHOCTH YJIMYHOT'O OCBEIICHUS

[Torpeburensmu BJI 0,38 kB, B 3aBucumoctu OT 00BEKTa 3IEKTPOCHAOKEHUS,
MOTYT OBITH KHWJbIE JI0MA, KYJIbTYpHO-aIMHUHHCTPATHUBHbIE MOMEIIEHUS, TOPrOBbIE U
MEIUIMHCKUE YUYPEXKACHUS, pPa3lIU4YHble MPOU3BOACTBEHHbIE OOBEKThI: KOPOBHHKH,

MaCTCPCKHUC, MCIIbHHUIIbI, CKJIaAbl U T.II.
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Harpy3ka KuibIx JOMOB WJIA KBapTUP B MHOTOKBAPTUPHOM JIOME OMPEAEISIETCS MO
YCTAHOBJICHHOW MOIIIHOCTU HA OJIUH JIOM (KBapTHUPY).

DNEeKTPUYECKUE HArpy3KH PACCUMTHIBAIOT OTACNIBHO MJii PEKUMOB JHEBHOTO U
BEUEPHETO MAKCUMYMOB.

PacueTHas akTHBHAs HArpy3Ka >KHIIbIX JOMOB OIpeesieTcs no Gopmyie

Puu 14= Pyer Ky (7.1)

Poea. 12— PyCT * K, (72)

rie Py - ycTaHOBJIEHHASI MOIIIHOCTh OJJHOTO YHUJIOTO 0Ma, KBT;

ky, ks — kK02(pPUIIMEHT MOIIHOCTA B MAKCUMYM Harpy3Ku (THEBHOM WM BeYEpHEN ).

s pacueTa ko3 PureHTsl MOITHOCTH OepyTest u3 [TYD.

PeakTuBHBIC Harpy3kKuv JHCBHOI'O U BCUCPHCTO MAKCHUMYMOB JIOMOB OIIPCACIIAIOTCA:

Quu. 12= Py - tq @ (7.3)

Qee. 1= Ps " tq @, (7.4)

rae tq ¢, ¥ tq ¢ - TAHF€HChl PEaKTUBHOM MOIIHOCTH B MAKCUMYM Harpy3ku (JIHEBHOMN WU
BEUEPHUIN).

Harpy3ka ynm4HOro ocBelIE€HHs JUIsl HAcEJEHHBIX ITYHKTOB OIPEAENSIETCS 110
yJI€IbHOW MOIHOCTH - Py, , B 3aBUCHMOCTH OT IIMPHUHBI IPOE3KEN YacTu (I0pOru) u oT eé

ITOKPBITHS.

MOHIHOCTI) YIUYHOI'O OCBCUICHHUA IMPHUHUMACTCA UYHUCTO aKTHBHOﬁ, B BellepHI/II‘/'I
MAaKCHUMYM, U OIIPCACIIATCA 110 BEIPAKCHHIO!
Pyn.OCB = Py;[ L v (75)

rae { y; - JUIMHA YJIAL B METPaXx;
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Py, - ynenbHas mouHocTh, BT/M.

Harpy31<a HAapy>XHOI'o  OCBCIICHUA  IIPOU3BOJACTBCHHOI'O  OMNPCACIIACTCA U3

BBIPAKCHHUS:

PHap. ocB. — Py;[ - L neps (76)

rae Py, =5 BT/M - HopMa Ha MeTp AJIMHBI IEPUMETPa OOBEKTA;

€ 1ep - IUIMHA IEpUMETpa 00BEKTA, M.

Harpy3ka Hapy>XHOrO OCBEUIEHUS BCEX MOMENICHUN (KpOME >KUJIBIX JIOMOB)

npuHuMaercs u3 pacuera 250 Bt Ha ogHo nomenienue. Toraa:
P OCB.IIOM = 0,25 : n, (7.7)

IJIe N - KOJUYECTBO MoMelieHnit Ha oobekTe (murtarommuxcs ot TII 10/0,4xB).

[Tpumep.

OHpC,Z[CJ'II/IM AKTUBHBIC HAarpy3km JHCBHOI'O MW BCYCPHEIO MAaKCHMyMa OAHOI'O

’KHJIOTO JOMa:
Pui1,=4-04=1,6xBr;

Poea.12= 4 - 1 =4 xBr.
PeakTuBHBIE HArPY3KU JHEBHOI'O U BEYEPHETO MAKCUMYyMa JOMOB ONPEIEIISIOTCS:
Qui1,=1,6*0,48=0,77 kBAp;
Quew 12 =4 *0,4=1,6 kBAp.
[IIupuHa npoe3xeit yactu 5 METpoB, ocBemaercs ceeTiibHUKOM C3PII-250.
Pyitnixa= 5 - 680 =3400 Bt = 3,4 xBT.

Harpy3ka Hapy»KHOTO OCBEIIEHUS BCEX MOMEIIEHUI, KPOME JKUJIBIX JJOMOB COCTABHUT:
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Poce. now. Tri de1 = 250 - 1 =250 Bt = 0,25 kBT.

PesynbTraThl onpeaenenust Harpy30k NoTpeduTenei ceeneM B Tadauiy 7.2.

Ta6nuna 7.2 - Iloacder Harpy3ok norpedurenen

< = = & = & £

= o | & | m m < m | :
= [TotpeGurenn 0 El = = 2 = | 2 ¢ o
2 Sl 21 5| 2| & | 2] ¢ |23

S A A o A S Qj

TII Ne 1
1 | ’Kunble goma, mIT. 55 - 4 1,6 0,77 4 1,6 -
2 | Mara3un 1 | 550 5 2 - 4 - -
3 | OcBenieHne OCTalIbHBIX
IIOMEIIIEHUHN 1 - - - - 0,25 - -
4 | Yim4uHoe ocBemieHue, M (680 - - - - 34 - -

7.4.2 Pacuet MOUTHOCTH U BbIOOp TpaHcdopmatopa 10/0,4 kB

[Tpu onpenenennu pacuetTHoit momHocTu Tpanchopmaropa 10/0,4 kB u ero Beibope

HCO6XOI[I/IMO CJIOXXHUTb BCC HAIrpy3KH HOTpC6HTCHCﬁ, IMUTAOIMUXCSA OT HETrO C YYCTOM

K03 uIMeHTa OJHOBPEMEHHOCTH BKJIIOYEHMs MOTpeOuTenel. Takxke Ha ydacTKax cO

CMEILIaHHON Harpy3koil CyMMHpPOBaHHE Harpy30K OCYILECTBIIETCS C MOMOIIbIO J00aBOK

MOIIIHOCTEMN.

P JH.Tp. P, a g k omn T PIIH. nan6. T Z APOCT., KBT,

QIIH.Tp. = ng. C Ny,

Picu. ™. Py x "Dy e

QBeq. ™. — Ql x - g

kOIIH + Q IIH. HauoO. + Z AQOCT;

kOIIH + PBeq. nan6. T Z APOCT.+PyII.OCB. 5

) kO,E[H + Q Beu, HauG. T 2 AQOCT.)
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r71e K oqn. — KO3 PHUIHEHT 0JHOBPEMEHHOCTH MAKCUMYMOB HAarpy30K;
Pu. wp (Quurp) - aKTHBHasl (peakTHBHAs) MOIIHOCTh TpaHC(opMaTopa B JIHEBHOH
MaKCUMyM Harpy3ok, KBt (kBap);
Poca. 1p (Queurp) - aKTHBHASA (peaKkTHBHAasl) MOIIHOCTb TpaHc(opmaropa B BEYEpHUU
MaKCUMyM Harpy3ok, KBt (kBap);
Prisans (Quunans) - HamOONbBIIass akTWBHAs (pEaKTWBHAs) MOIIHOCTh B JTHEBHOU
MaKCUMyM Harpy3ok, kBt (kBap);
Preunans (Qseuanans) - HAUOOJBINAS aKTHBHAS (pEaKTUBHAs) MOIIHOCTh B BEUYCPHHM
MaKCUMyM Harpy3ok, kBt (kBap).

> AP ocr.(Qpoer.) - T0OABKU TSI CKIIAIbIBAEMBIX HAIPY30K.

HpI/I pacucTe HCO6XOI[I/IMO YUYECTDb YIIMYHOC OCBCIICHHUEC U OCBCIICHHUC HOMCHICHI/Iﬁ;

[lonHyro pacyeTHyr0 MOUIHOCTh TpaHchopMaTopa, Uisi JHEBHOTO U BEUEPHETO

MAaKCHUMYMOB OIIPCACIIAIOT!

(7.12)
SIIH» Tp. = \/PZ[H. Tp.2 + Q,I[H. Tp.2

(7.13)

_ 2 2
SBeq. ™. \/PBG‘{. Tp. + QBelI. Tp.

Ecnu ycranoiaeno Heckombko TII 10/0,4 kB, pacyeT Harpy3ok IPOBOJMTCS

OTJENBHO MO KAKI0U TpaHC(HOPMATOPHOM MOJCTAHIIHH.

Pacuer nist nueBHOro MakcumyMma Harpy3ok. Ot TII Nel nurtaercst 55 xumnbix qoma

Y OJVH MarasuH.
Pu «p=1,6 - 55 - 0,27+2 = 25,76 xBr;

Quuwp=0,77 - 55-0,27 = 11,4 kBAp.
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OmnpenensieM pacueTHYIO THEBHYIO MOIIIHOCTh TpaHc(opmaropa:

Sus . =/ 25,762 + 11,42 = 28,2 KBA.

IIponsBeneM pacuer g BE4EPHET0 MAKCUMYyMa HAarpy3oK:
Poew. p=4-55-0,27+4 +0,25 +3,4 = 67,05 xBr.

Quew. p= 1,6 - 55 - 0,27 = 23,8 kBAp.

Spes.1p. =+/ 67,052 + 23,82 = 71,1 KBA.

s BpIOOpa MOIIHOCTH TpaHchopmaropa Oepercs HauOoJsblIash W3 PACUETHBIX
MOIITHOCTEM: Speq 1p.= 71,1 KBA.

HomuHaneHyro  MOWIHOCTH  TpaHcopMaTropa Ha  OAHOTpaHC(HOPMATOPHOMN
noactannmu  10/0,4 kB BeIOMparOT TO JKOHOMHYECKMM WHTEpPBajaM Harpy3oK B
3aBUCUMOCTH OT pacye€THOM IIOJIHOM MOIIHOCTH, CpPEIHECYTOYHOM TeMIlepaTypbl
OKpY>KaroIllel cpelibl U BUJA DJIEKTPUUECKON Harpy3Ku.

Bun Harpy3ku - KOMMYyHaJlbHO-OBITOBasi (OOIECTBEHHBIE M aJMUHHUCTPATHUBHBIC
3/1aHUsl B COYETAHUHU C KUJIBIMU JoMaMM). B uHTepBasne Harpy3ok 57 - 88 kBA BbiOMpaem
TpaHcPopMaTop MOIIHOCTHIO 63 KBA.

Tak kak moACTaHIMS OJHOTpaHChOpMATOpHas, T.e. HET PE3epBUPOBAHUS, TO

HOMHUHAJIbHYIO MOILITHOCTh TpaHc(opMaTopa BEIOMPAIOT MO YCIOBUIO:

g, > Spact (7.14)

r1e Spacy - PacdeTHas MOIIHOCTH NojcTanuuu 10/0,4 kB, kBA.
Kie - k03dduimeHT gomycTuMoil CUCTEMaTHYECKON Teperpy3ku TpaHcdopmaropa
NOACTaHIuu, npuHuMaror 1,5...1,9.

Bri6upaem tpanchopmarop TM-63.
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63 kBA >l71

l

63 kBA > 41,8 kBA — ycnoBue cobmronaercs.

Texnuyeckas xapakrepuctuka Tpanchopmaropa TM-63:

- HanpsbkeHue Tpancdopmatopa 10/0,4 kB;

- motepu npu xosoctoM xoxe 0,24 kBrT;

- IpU KOPOTKOM 3aMbikaHuu 1,28 kBT;

- HaNpsDKEHUE KOPOTKOTO 3aMblKaHus 4,5%;

- CONpOTHUBIICHHME, TNpuBeAeHHOe K  Hanpsbkenntro 0,4 kBT:  npsmoit
nocnenoBarenbHOCTH Ry, = 0,053 Om, X, = 0,101 Om, Z;, = 0,114 Om, a npu onHopazHOM

KOPOTKOM 3aMbIKaHuH Z, = 0,36 Om.
7.5 Pacuer narpy3ok no BJI 0,38 kB u cocraBieHue pacyeTHbIX cXeM

Ja cocraBnenuss pacuetHbix cxem BJI cHauwama HaHocsaT Tpaccel BJI Ha miane
oObekTa. JIMHNM JOIKHBI OBITH TPOIOKEHBI KO BCEM MOTPEOUTENSIM KpAaTYANIIIUM ITyTEM.
UeM kopoue JIMHUS, TEM MEHbBIIEC B HUX MOTEPU HAINPSIKCHUS W DHEPrUU, TEM JIydlle
PEXKUM HaNPsHDKEHUS Y TOTPEOUTENEH.

KomuectBo otxomsmux ot TII ¢unepos 0,38 kB momxHO OBITH IO BO3MOXKHOCTH
oosbiie: 2, 3 win 4 (eciu montHOCTh TII coctaBnser 250 kBA). UeM Oosbliie OTXOISIIMX
JUHUHN, TEM BBIIIE HAJEKHOCTh CHA0KEHUS TOTPEOUTENCH.

Ecnu nuHus npoKIaabBaeTCs MO yIUIE HACEIIEHHOrO MYHKTA C ABYMs MOpPsSIKaMu
(psimamu) TOMOB, TO OHA JOJKHA OBITH MPOJIOKEHA MO KKIOMY MOPSAIKY T0MOB. MOXKHO
MPOJIOKHUTH JIMHUIO OJHY Ha 00a MOpsKa, €CIIHM MUPUHA YIUIE MeHee 20 METpOB.

Hanecennble Ha mjiaHe 0ObEKTa JIMHUU BBIYEPUHUBAIOT KAKIYIO OTJAEIBLHO B TOM XKe
BHJIE, YTO W Ha IUlaHe. Ha 3TuUX JMHMUAX CTpeJIKaMM YKa3blBalOT HArpy3Kd BCEX
ITIOMEILEHNM, KPOME KUJIbIX JOMOB. Harpy3kn ykaspIBarOT B T€X TOYKAax JUHUMW, TIAE 3TU

HAarpys3Ku I[CﬁCTBHTCJ'IBHOCTH INOAKJIIFOYCHBI.
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dopMa npeACTaBICHHS CIIEAYIOIIast:

Ne riomertieHus

Ecnu Ha IMHUAX €CTh Harpys3Ka »WIbIX JOMOB, TO JJI YIPOIICHMS pacdyeTa »KHUJIbIe
I0Ma KaXXJIOT0 Yy4YacTKa CHOCAT - IIOJOBHMHY JOMOB YKa3blBaIOT B KOHIIE y4acTKa W
[IOJIOBUHY Hayaje ydacTka. EciM KOIM4ecTBO TOMOB Ha y4acTKE HEYETHOE, TO B KOHEIl
y4acTKa CHOCST Ha OAMH JIOM OoJIblile, YeM B Hayaso.

Ecnn o0OBbeKT He MMeeT >KMIIBIX TOMOB, TO Harpy3ku Ha cxeme BJI OyayT ToibKko B

TOYKaX IMOAKIIOYCHHUA HArpy30K.

P JH. yd4-Ka. Pl JIR O k OIIH + PIIH. Hau6. T Z APOCT.) KBT, (7 15)
Q JH. y9-Ka. Ql FTA £ VT ko;m + Q IIH. Hauo. + 2 AQOCT; (716)
PBeq, ya-Ka. P1 n "N ° k OIIH + PBeq. wan6, Z APOCT. ; (7 17)

(7.18)

Q Beu. yu-Ka Ql i ¢V k omn T Q Bew. nanG., T Z AQOCT.)

r7I€ N — KOJUYECTBO JJOMOB, HArpy3Ka OT KOTOPBIX MPOTEKAET MO JAHHOMY YYaCTKY,

K om — KOIPOUIMEHT OJHOBPEMEHHOCTH, 3aBUCSAIINNA OT KOJHUYECTBA JIOMOB,
Harpy3ka KOTOPBIX MMPOTEKAET M0 JaHHOMY YYaCTKY,

Prunaus, Pseananc, Quunans » Qsewnans — JHEBHBIE M BEUEpHUE HAWOOJBIINE aKTHUBHAs
(peakTUBHAsI) HarPY3KHU MOTpeOUTENEH U3 TEX, KOTOPBIC MPOTEKAIOT 10 JIAHHOMY y4YacTKYy,
kBT (kBap);

YAProcrs D Quocrs 2APs oer. 5 2. Qsoer. — CyMMa HaA0aBOK  OT aKTHUBHBIX U

PEaKTUBHBIX, JHEBHBIX U BEYEPHUX HAIPY30K, KOTOPHIE POTEKAIOT 110 JAHHOMY YYacCTKYy.
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Eciu Ha 00bekTe (IMHWMM) UMEIOTCA TOJBKO JKUJIbIE J0MA, YPaBHEHHE BBITJISAUT

clenyronmM oopazom

P i yoa = Pr " 0y Ko 5 (7.19)
Q o yaa = Q1" Ny~ Ko (7.20)
Poeu yuxa. = Pro " Dy " Ko 5 (7.21)
Q seu. yurxa = Qra " Ny " Ko (7.22)

Ecnmm xunpix 1oMoB Ha 00beKTe (JIMHUW) HET, YPABHEHHE BBITIISAIUAT CIICTYIOITIM

obpazom:
P ya-Ka. P s, waws. + 2 APqc:., KBT, (723)
Peeq. ya-Ka. Poeq. nane. Z AP ; (725)
Q seu. yd-Ka Q sew. naus. T 2 AQocr, (7.26)

[TonHast MOLITHOCTH HA YYacTKE ONpeessieTcs o GopMmyiie:

(7.27)
S . yu-Ka. \/P(%H.yq—m + Qazn.yq—m , KBA,
(7.28)
S seu. yu-xa. = \/ P geq.yq—;ca + Qgeq.yu—xa , KBA
KoaddurmenTsl MOIMHOCTH MO y4acTKaM HaxoJAT 1o (popmye:
(7.29)
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_ P()H.y!t-xa
COS @ mu. yaxa. — =

’
S()H.yu—m

COS @ ey, yu-xa. = Foer yuva (7.30)

SS@'{._)/‘{—KLZ
[Tpumep.
Ha nnan Hacenennoro nmyHkrta HaHocuM cxemy BJI 0,38 kB. Pacuetnas cxema BJI

0,38 kB TII Ne 1 npeacrasieHa Ha pucyHke 2.

54 54 A
100 m 3/ 80 m S T

| 2 ? 7
5 = 2 =
- 2 90 m T
5n, a
100 m 5 ) 10

=

= oA, ba
[ o
=
v 8 70 m 70 m T 50 m 12
54 !
N1 30m 9 1 l
n2 34 3a

Pucynok 7.2 - Pacuernas cxema TIT Ne 1

Bce pacuetsl cBonuM B Tabnuty 7.2.

OmnpenensieM MOIHOCTH JOMOB Ha ydacTke 1 - 2 (rpadwi 4-7).

P,Z[H. oom 1-2 — 1,6 - 33 0,3 = 15,84 KBT;

Q/:lH. o6ur.1-2 = 0,77 - 33 - 0,3 = 7,62 KBAp,

PBeq, o0u. ]_2:4 : 33 : 0,3 = 39,6 KBT;

Q sew. o6m. 1-2= 1,6 - 33 - 0,3 = 15,84 xBAp.

Kak BuIHO Ha cxeme Ha ydactke [-2 pacnosiokeHo 33 aoMa M MarasuH.

OmnpenensieM 001IyI0 Harpy3Ky Ha ydacTtke 1 - 2 (rpadsi 8-11):
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Po oo 12 = (1,6 - 33+ 0,3) + 2 = 17,84 kB

QI[H. o6 1-2 = 0,77 - 33 - 0,3 = 7,62 KBAp;

P seq. o6m. 12=(4 - 33 - 0,3) + 4 = 43,6 kBT;

Q seu. 06w, 12= 1,6 - 33 - 0,3 = 15,84 kBAp.

[TonmHas MotrHOCTH Ha y4yacTke 1 - 2 coctaBut (rpadsr 12-13)

S mi2= \/17,842 + 7,622 = /376,36 = 19,4 kBA,

S peu 12 =+/43,6% + 15,842 = /2152 = 46,39 kBA.

Koaddunmentsr momuoct Ha yyactke 1 - 2 (rpadsr 14-15)

17,84

COS O .12 = E =0,92,
43,6

COS P . 12 = m =0,94.

AHaNOTUYHO OMpEeIsieM Harpy3Ky Ha JPYruX ydyacTKax.

Pe3ynbTarsl pacyeToB cBOAMM B Tabnuity 7.2.

7.6 Onpenenenne gonyctuMon notepu Hanpsixenus Ha BJI 0,38 kB

[Ipu onpeneneHny JOMyCTUMOM MOTEPHU HampskeHus paccmarpuBatoT 100% pexum
Harpy3ok rnotpeourenei.
JlomycTuMble OTKJIOHEHHSI HANPSDKCHHS I MOTpeOUTeNell B CETH HAMpsHKEHUE

0,38 kB npuHumatroT paBHbiMU £ 5%.
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Ha mumnax nuraromedt paitonnoit noncranmuu PTII 110/10 kB «TsimoBoe»  (puc.
7.3) ocyIecTBISETCS PEKUM BCTPEYHOTO PEryarupoBaHusl (Haa0aBKa HAPSDKEHUS B 4achl
MakcUMyMma Harpysku ysenuuuBaercs (+4,6% cOriaacHO MCXOIHBIM JAaHHBIM)), B 4achl
MUHHUMYMa — yMeHbIaercs (+1%).

[Totepu Hanpspkenuss B Tpancopmartope TII 10/0,4 kB, npunHumMarT mnpu
MakcuManbHOW Harpy3ke 4%, npu wMuaEManbHOW —1%. IlocTtosiHHas HambaBKa
TpaHcpopmaTopa coctaBisieT +5%. [lorepu Bo BHyTpeHHElH MpOBOAKe COCTaBsT - 1%.

MunHuMasbHast Harpy3Ka Jyisl CeIbCKUX MmoTpeduTeneit mpuHUMAaeTCs Puyin=0,25 P pax.

Ta6muna 7.2 — Iloacuer Harpy3o0k 1o ydactkam BJI

M >y = - Qo =

= | g Al |a S 5| < |4 &
- % : M @ n @ @ M X g <C <C = A
E = = " - " o o = o = aa) M =N S
= o) °© z . 2 Z g g & ° Mﬂ Mﬂ ©n w
3| 8 x| 2| B Bl BB e %) 5 2 2| B8
=) = g . ) 5 £ = g S wn N o
> |2 SN S P I N e A -V e

TII Ne 1

J1

1-2'| 33 | 0,30|15,84| 7,62 | 39,6 | 15,84|17,84| 7,62 | 43,6 | 15,84| 19,4 46,39| 0,92 | 0,94

2-3 | 25 1032 12,8]| 6,16 32,0 12,8| 12,8 | 6,16| 32,0 | 12,8 |14,21/34,47| 0,9 | 0,93

341 5 10,53|4,24|2,04|10,6| 424|424 2,04| 10,6 | 4,24 | 4,71(11,42| 0,9 | 0,93

3-5] 10 | 0,42 6,72| 3,23 | 16,8| 6,72 | 6,72 | 3,23 | 16,8 | 6,72 | 7,46 (18,09 0,9 | 0,93

5-6 | 5 053|424|2,04|10,6| 424424204106 4,24|4,71[11,42| 0,9 | 0,93

2-71 3 [0,64]|3,07|1,48| 7,68 3,07|3,07| 1,48 7,68 | 3,07 | 3,41 |8,27| 0,9 | 0,93

J2

1-8 | 22 |0,33|11,62| 5,59 (29,04| 11,62|11,62| 5,59 {29,04|11,62]12,89|31,28 0,9 | 0,93

8-9 | 19 | 0,34(10,34| 4,97 |25,84| 10,4 |10,34| 4,97 | 25,84| 10,4 |11,47|27,83| 0,9 | 0,93

9-10 5 ]0,53| 424|204 10,6 | 424 | 4,24|2,04| 10,6 | 4,24 | 4,71 [11,42| 0,9 | 0,93

9-11 9 ]042|6,05|291| 1521 6,05|6,05| 2,91 152 6,05| 6,71 16,28/ 0,9 | 0,93

11-12| 3 |0,64|3,07| 1,48 | 7,68 | 3,07| 3,07 | 1,48 | 7,68 | 3,07 | 3,41 | 8,27 | 0,9 | 0,93
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Onpenenum pomnyctumelie notepu B aMHUAX 10 u 0,38 kB, npu KOTOpPBIX B peKUME
MaKCUMyMa Harpy30K OTKJIOHEHHE B TOYKE MepeJadyd SJIEKTPOIHEPTHU MOTPEOUTEISIM
coctaBuT — 5%. Pe3ynbrarel cBenem B Tabnuiy 7.3, (KMpHbIM HIpUPTOM 00O3HAUECHBI

u3BeCTHbIC 3HaueHus). [Ipu 3TOM Han0aBKU UMEIOT 3HAK «1», IOTEPHU - 3HAK «—».

PTII TI1 10/0,4 xB
Q | BJI 10 xB | @ | BJI 0,38 kB
| | | vy
mmHbl 10 kB K Harpyske

Pucynoxk 7.3 — Cxema ¥ 371IeMEHThI CUCTEMBI Ilepeaadn

CymmaphHass pomyctumas noteps HanpsbkeHus B juHusax 10 u 0,38 kB

onpenenseTcs
100 100 _ 100 100 100 100
AUI{OH.lO + AUL[OH.O,38 - AUPTH 110/10 + AUHa;[6. + AUT - AUHOTp. (731)
AU100 .
rae AUpopi0 - ZomyctuMas moteps Hanpsokenus B cetd 10 kB mpu mMakcumaibHO#M

Harpyske, %o;
Auﬂlgg_o,% - JomyctuMasl noreps HanpspkeHus B cetu 0,38 kB mpu MakcUMallbHOU
Harpyske, %;
100 .
AUprr 110/10 — OTKJIOHCHWE HampspkeHHsi Ha muHax 10 kB mpu MakcnMaibHOM
Harpyske, %;
100 0.
AUyar6. - CyMMapHasi HaJi0aBKa CHIIOBOTO TpaHchopmaropa, %o;
AU - nortepu HampsKEHHS B CHIIOBOM TpaHc(OpMarope NpH MaKCHUMAJIbHOM
Harpyske, %o;

AUﬁg{?p_ - OTKJIOHEHUE HANPSLKEHUS Y TOTpeOUTENs MPU MaKCUMaIbHOU Harpyske, %.

AUzllgg.m + AUalgg.o,ss =4,6+5+(-4)+(-1)-(-5)=-9,6 %.
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CootHomenue HanpsbxeHus B cetsax 10 u 0,38 kB npumepHo cocrasisier 60% Ha
muauto 10 kB u 40% - B cetp 0,38 kB npu nnune 15 kM. YKa3aHHOE COOTHOLIEHUE HOCUT
pEeKOMEHAATeNbHbIN XapakTep ¥ modToMy Uit suHuil 10 kB, mpennazHaueHHBIX AJs
AIIEKTPOCHAOKEHHS KPYITHBIX COCPEIOTOUYECHHBIX MOTpeduTeneil ¢ KopoTkuMu cersimu 10

kB, Mo>eT ObITh U3MEHEHO B CTOPOHY YMEHBIICHUSI.

Ipuanmaem AU 0 =-9,6 - 40% = - 3,84 %;
AU 35 =-9,6 - 60% = - 5,76 %.

[IpoBepuM ypOBEHb HaIpsDKEHUA y MOTpeOuTeNeld NMpU MUHUMAIbHON Harpyske
(25% oT Ppmax). IIpu sTOM moTepu Hanpspkenus B auHuM 10 kB 1 Tpancdopmarope Takxke

yMEHbLIAKTCA B 4 pasa:

AUjp=—3,84 : 4=-0,96 %,

OTKJIOHEHUS HampspKeHWsT y Onmkailimiero mnoTpeOuTeNnss Npu  MHUHUMAIbHOM
Harpy3ke 0oJbllie, YeM Y yJaJI€HHOI0, IO3TOMY OTKJIOHEHUS HAlpsKEHUs ONpeAesseTcs
g 3Toro notpedutens. CaoKuM Bce OTKIOHEHHS B 25% pexuMe Harpy3oK U MOJyYUM

OTKJIOHCHHE HAIPSOKEHUS y OIMKaNIIero moTpeOnTeNsi HU3KOBOJIBTHOM CETH.
AU norp. = 1 +(-0,96) + 5 + (-1) + (-1,44) + 0 =2,6%,

YTO HE MPEBBIIIAET JOMYCTUMOE OTKIOHEHHUE HAINpsHKEeHUs paBHoe +5%.

Tabnuma 7.3 - Onpenenenue 10MyCTUMOM MOTEPU HANTPSKEHUS

Pexunm Harpys3ok
DJIeMEHThI CUCTEMBI TIEpeaaun
P max P min

[Muaer 10 kB mutaromen moactanumu PTIT - AU prr 110710 +4,6 +1,0
JIuaus BJI 10 kB - AU jon. 10 -3,84 -0,96
Tpanchopmarop 10/0,4 xB:
- Hagb6aBka AUyse; +5 +5
- notepst AU; -4 -1
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JIuaus 0,38 kB - AU ;0. 038 -5,76 0

BuyTpeHHss npoBoika -1 0

OTkioHeHue HanpsbkeHus y norpeoureneit - AU o, -5 +2,6

7.7 BiOop cedeHuns MpoOBOAOB C MPOBEPKOM Ha MOTEPIO HANPSIKEHUS

[Inomamu cedyeHUss TPOBOJOB BO3IYIIHBIX JIMHUM C HW30JMPOBAHHBIMU U
3aMUIIEHHBIMI TIPOBOJIAaMUA BBIOUPAIOT MO JJUTEIHHO JOMyCTUMOMY TOKY HarpeBa ¢
yueTroM TexHuueckux xapakrepuctuk CUII konkpeTHoro Bujaa.

VYcnoBus BeiOOpa:

I JIOTL. > I pab. yu-xa » (732)

rae lyn - BEIMYMHA JONMYCTUMOrO TOKa HAa MPOBOJ NPU MAKCUMAIBHOM TEMIIEparype
OKPY’KarOIEU CPEJIbl B paliOHE;

I pa6. yuxa - paOOUMI TOK, IPOXOJAIINN IO TPOBOJHUKY HA JAHHOM y4YacTKe.

Lion= Lras * K¢, (7.33)

rae K - nonpaBounbiii KO3(pPUIMEHT HA TeMIepaTypy NMpU MaKCUMaJIbHOU TeMreparype
37°C, K=0,88;

a6 - JOIyCTUMBIA TOK Ha mposox mpu 25 °C oxpyxkaromel cpespl, TabIu4HOE
3HAYEHUE;

_ Sy (7.34)

I ;
pab yu-xa V3-Un’

rae Uy - HOMUHAIIBHOE HAIIps’KCHHUEC B CCTH,

Syu-xa - IHEBHAS MUJIU BeuepHss (KoTopas Oosiblile), Harpy3Ka, Ha JaHHOM y4acTKe.
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BriOpanHbie poBojia MpoBepseM Ha OTEPIO HAMPSHKEHUS MO0 (hopMyIie:

_ (ro-cos @+ Xg- sing )" {)yq—Ka'Sy‘{—Ka (7.35)

A
U U, ,

IJI€ T, - CONMPOTUBIEHUE |1 KM (pa3HOM KUIJIbI TOCTOSSHHOMY TOKY;

Xo — AJIEKTPUYECKOE COIMPOTHUBJICHHE MHAYKTUBHOMY TOKY. [Ipu BbIOOpE muiomaau
CEUYEHHUs MEPBOHAYAIBHO HCXOJSAT M3 TOTO, YTO JJIs MPOBOJOB, MCIOJIB3YEMBIX B CETAX
0,38...10 kB (ceuenne 16..185 mMmM?) X, c1nabo 3aBUCHT OT CEYEHHS IPOBOAA M MOMKET
OBITh TPUHITO TIOCTOSHHBIM, JUIsi BO3nymHbIX JuHUK 0,38 kB, BeIMOSHEHHBIX
CaMOHECYIIIMMH U30JIMPOBAHHBIME MMPOBOAAMH, X, = 0,09 = 0,1 Om/KkM;

L ya - AJIMHA Yy49aCTKa, KM.

HOTCp}I HAIpsKCHUA B ITPOLCHTAX OIPEACIIACTCA IO BBIPAKCHHIO!

AU% === - 100% (7.36)

H

HaﬁHCHHBIC IMOTCPHU HAIIPsHKCHUSA HA Yy4YaCTKax CYMMHUPYIOT OT Haydalla JIMHUHW H

OIIPCACIIAIOT IIOTCPU HAIIPAKCHUA JO K&)K,Z[Oﬁ KOHEYHOU TOYKHU

AU OT Havaia THHHH AU y4-Ka. 1—2% + ZAU OCT. y‘{-KI/I.%' (737)

HaﬁHCHHLIC IMOTCPH HAIIPSIKCHUA 1O K&)K,Z[Oﬁ y,HaHCHHOﬁ TOYKH JIMHUU CPABHHUBAIOT

¢ gomyctumoit norepend HanpsKEHUsE AU yon 038 COTIIACHO YCIIOBHUSL:

AU OT HayvaJia JUHAA Z AU,E[OH. 0,38 xB. (73 8)
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Ecnu HaliieHHbIE TOTEpU HANPSDKEHUS 70 000 KOHEYHOW TOYKH HE MPEBBIIIAIOT
JOMYCTUMOM TOTEpU HANPSHKEHUS, TO BBHIOPAHHBIE CEUYEHHUS MPOBOJOB MOAXOAIT U
BbIOpaHbl IPABUIIBHO.

[Ipu BHIOOpE MPOBOAA CJEAYET YYUTHIBATh, YTO cedyeHue Oonpmie 120 mMm? He
PEKOMEHIYETCSI 110 YCIOBHSIM IIPOYHOCTH apMaTypbl U yA00CTBAa MOHTaXa.

Ecnu nmotepst HanpspKeHUs OKa)KeTCs BBIIIE IOMYCTUMOI, TO HEOOXOJUMO BhIOpaTh
npoBOA OOJBIIET0 CEYEHHs] W MPOU3BECTH pPaCyeT 3aHOBO, MOKA MOTEPS HE OKAXKETCS

MCHBIIC ,Z[OHYCTI’IMOﬁ.

[Tpumep.
Omnpenenum pabouuii TOK Ha yyactke 1-2

46,39

I pab yu-ka 1-2 — m = 70,29 A.

[lo cripaBOYHBIM JTaHHBIM, HAXOJIUM OJIMDKAMIIMI OOJIBIIMK AOMYCTUMBIN pabouunii
TOK Ion, 9TOOBI BBITIONHSIIOCH ycnoBue (7.32).
VYuurteiBass ycnoBue, BbeiOMpaem mnpoBona CHUII-2A 3x25+1x35, nnst xoToporo

JTOMYCTUMBIN TOK [0, =130 - 0,88 =114,4 A, T1.¢
114,4 A>70,29 A.

Jlnst mpoBoma CUII-2A 3x25+1x35 1, = 1,2 OM/xM, X, = 0,09 OM/kMm;
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(1,2'0,92+0,09'0,39)'0,04'46,39
AUp = 038 = 5,61 B.

5,61

- . 0/ — 0
250 1009% = 1,48 %.

AU% =

[TosmyueHHble pe3ynbTaT IOKa3bIBAET, YTO IPU BBIOPAHHOM IUIOLIA[M CEUYECHMS
MIPOBOJIa, MOTEps HanpsbkeHus coctasiseT 1,48 %, uro He npesbimaet 3HaueHue AU o, =
5,76%.

Pacuetsl no octanpHbiM yyactka TII mpon3BoaMM aHAIIOTUYHO, PE3YIbTATHl CBOAUM

B Tabnuiy 7.4.

Ta6numa 7.4 - Bei6op ceuenns mpooaoB CUII ¢ mpoBepkoit Ha MOTEPIO HANIPSHKEHUS

- g

M =
= S, Lis, E m g % >
aa) lapka u ceuenue mpoBoga | £ 2 . I e | & £
S |kBA | A n 2 |2 %
= - ) < < e =

3 : ~ =

Jd1

0-1 146,39 70,28 | CHII-2A 3x25+1x35 114,6 | 0,04 | 5,61 1,48 1,48

2-3 | 34,47 (52,23 | CHUII-2A 3x25+1x35 114,6 | 0,08 | 8,33 2,19 3,67

3-4 | 11,42 17,30 | CHII-2A 3x25+1x35 114,6 | 0,10 | 3,45 0,91 4.58

3-5 | 18,09 27,41 | CHII-2A 3x25+1x35 114,6 | 0,05 | 2,73 0,72 4,39

5-6 | 11,4217,30 | CHII-2A 3x25+1x35 114,6 | 0,10 | 3,45 0,91 5.30

2-7 | 8,27 [ 12,53 | CHUII-2A 3x25+1x35 114,6 | 0,05 | 1,25 0,33 1.81

a2
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1-8 31,28 147,39 | CHII-2A 3x25+1x35 114,6 | 0,03 | 2,85 0,75 0,75
8-9 127,83142,17| CHII-2A 3x25+1x35 114,6 | 0,07 | 5,91 1,56 2,31
9-10 | 11,42 (17,30 | CHII-2A 3x25+1x35 114,6 | 0,09 | 3,12 0,82 3.13
9-11 | 16,28 | 24,67 | CHII-2A 3x25+1x35 114,6 | 0,07 | 3,46 0,91 3,22
11-12| 8,27 | 12,53 | CHII-2A 3x25+1x35 114,6 | 0,05 | 1,25 0,33 3.55

7.8 BBIBOJIBI 110 pa3aeity

AHanmu3upys Tabnuiyy 7.4 MOXHO TIPUNTH K BBIBOJTY, UTO IMOTEpH HanpsbkeHus B BJI

0,38 kB B npenenax ponyctumont AU yoq = 5,76%.

Brinu BEITIOTHEHBI CIIEIYIONTUE PAcUeThl: pacueT AICKTPUUYECKUX HATrPy30K; BBIOOD

MOIIHOCTHU M THIIA TpaHC(bOpMaTOpOB; pacde€T TOKOB KOPOTKOI'O 3aMbIKAHHA, BBI60p

000pyI0BaHuUs Ha BBICOKOM M HU3KOM CTOPOHAX; BHIMOJIHEH PACU€T peseiiHON 3aIUThI.

Beimonnena ITPOBECPKaA O60py,Z[0BaHI/I}I II0 TOKaM KOPOTKOT'O 3aMbIBAHHA IIOKA3aJiad

MPaBIJIBHOCTH BBIOOpA yCTPOMCTB 3alIuThl. B pe3ynbrare mpoekTupoBaHUs pa3paboTaHa

CxXeMa IoJACTaHIMHU, COOTBCTCTBYIOIIAsl BCCM COBPCMCHHBIM Tpe6OBaHI/I$IM.
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BBEJIEHUE

3ajayaMu  TUIUIOMHOTO — TNPOEKTUPOBAHMUS  SBISETCS  pa3paboTKa  IMpOEKTa
KOMIUIEKCHOW 3JEKTPU(PHUKAIIUN TTPOU3BOJCTBEHHBIX MPOILECCOB CENbCKOXO03SICTBEHHOTO
NPEANPUATHS C YUETOM JOCTH)KEHUI HAyKH U TEXHHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHS
MIPOM3BOICTBA, obecrieueHus Oe3omacHOCTH 00CITy>KABAIOIIETO NepCcoHarna,
CEJIbCKOXO3SIUCTBEHHBIX ~ JKMBOTHBIX,  TPEOOBAaHMN  TEXHUYECKOW  IKCIUTyaTalluu
ANIEKTPOOOOPYIOBaHUS, SKOHOMHUYECKOTO aHaln3a MEePCIeKTUBHOTO Pa3BUTUSI O0BEKTa U
TEXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS MPUHATHIX PEIICHU.

B wmertoguueckoMm ykazaHMHM, B CXaTod ¢opme mpuBeaeHa HHOpMAIU,
nojuiexamiass pa3pabOTKe B  pacuyeTHO - TMOSICHUTENLHOW  3amHCKe, yKa3aHa
MOCIIEI0BATEIbHOCTD €€ BBIITOJIHEHHUSI.

B MeronuueckoM yka3aHMM JaHbl BCE HEOOXOIUMBIE CCHUIKM HAa TEXHUYECKHE U
CIpaBOYHbIE JaHHbIE JUISI pacuyeTroB, 4YTO OOJerdyuT paboTy oOydarolmuxcs o
BBITIOJTHEHUIO TUIIJIOMHOTO TIPOEKTUPOBAHUS.

B conepxannu MeToauueckoil pa3paboTKu MpeacTaBieHbl 00IIKEe TOJI0XKEHUS 10
CTPYKType, HamucaHuio pazaena «OxpaHa Tpyna ¢ OKpYXKaloUlell  cpeab»,

chopMyIupOBaHbl TPEOOBAHMS JIJIsl €T0 BBITTOJIHEHHUS.

OBILIME YKA3AHUWA 110 BBITIOJIHEHMIO PA3/IEJTA

B paznene «OXPAHA TPYJA U OKPYXKAIOIIEN CPEJbI», pa3pabaThIBaIOT
OpraHU3allMOHHO-TEXHUYECKHE Mepbl s  0e30macHoil  paboThl  0OCIIY>KMBAIOILIETO
nepcoHarna. PaccmarpuBarotcs HKOJIOTUYECKUE npo0IeMbl, BOIPOCHI
AIEKTPOOE30MaCHOCTH W OPTaHW3alMOHHBIE  MEPOINPHUATHSA, HEOOXOTUMBIE IS
0€30I1acHOr0 MPOBEACHUS PadoT:

- YCTPOWCTBA 3aIIUTHOTO OTKIIIOUCHUS,

- DKOJIOTUYECKAast 0€30MMaCHOCTb;

- moxapHasi 0e30MacCHOCTb;

- TOTICK TIepcoHaa K 00CITy)KMBaHUIO JIEKTPOYCTAHOBKH;

- HaOJIroIcHUE 32 paboYUM TEPCOHATIOM BO BpeMs pabOoThI;
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- OopraHu3anms MEepPephIBOB B paboTe, mepeBoga pabodero mepcoHana Ha JIPyroe
pabouee MecTo, 0(hOPMIICHHE TTOJTHOTO BBITIOTHEHUS padOT | JIp..

[Tpumep.

8 OXPAHA TPVJIA U OKPY)KAIOLLEHN CPE/IbI

8.1 MeponpusaTus o oxXpaHe Tpyaa

OxpaHa Tpyza - cuCTeMa COXPAHEHUS >KU3HU U 370pOBbs PAOOTHUKOB B MpOLIECCE
TPYJAOBON JIEATENbHOCTH, BKJIOUaroUias B ce0si MpaBOBbIE, COLMAIbHO-3KOHOMHYECKHE,
OpraHU3allMOHHO-TEXHUYECKUE, CaHUTapPHO-TUTHEHUYECKUE, Je4eOHOo-
npodumakTuyeckue, peabuanTalMOHHbIE U UHBIE MEPOTIPUSITHSL.

OxpaHa TpyJa U3y4aeT YCIOBHUS BO3ZHMKHOBEHUS U IMPUHLUIBI IPOU3BOJACTBEHHBIX
TpaBM U MPOo¢eCCHOHATIBHBIX 3a00JIeBaHUN pabOTaIOIINX, aBapHii, B3PHIBOB, MOXKAPOB U
T.I. U pa3pabaTbIBacT MEphl 3a MPEAYNPEKICHHEM 30POBBIX U OE30MACHBIX YCIOBUN
paboThl U pyKOBOJICTBYETCS CIEAYIOLIMMU HOPMAaTUBHBIMU aKTaMU:

VYpaBieHue OXpaHOW TpyJna Ha MNPEANPUITHU SIBIAETCA COCTABHOW YAacThIO,
HOJICUCTEMON OOLIEN CUCTEMBI YIIPABIIEHUS IPEAPUITHSL, TIOTOMY YTO JIUIIb 38 BBICOKOTO
YPOBHSL OXpaHbl TpyAa MOXKET ObIThb oOecrneueHo 3()(PEKTUBHOE BBIIIOJIHEHUE 3ajady,
KOTOpBIE CTOST IIEepe] NPEANPUATHEM, M JOCTHKEHHE BBICOKMX 3KOHOMHYECKHMX
pEe3yNbTaTOB.

VYnpasienue NOpeAcTaBiseT cOOOM COBOKYNMHOCTh JI€HCTBUM, HANpaBICHHBIX Ha
HNOJJepXKaHUE U yJIydlIeHHWEe (PYHKIMOHUPOBAaHUS OOBEKTA COIVIACHO CYLIECTBYIOLIEH
nporpamme Win 1Henu GQyHKIUOHUPOBAHUSL.

B npouecce ympaBineHus, OpraH yOpaBICHHUs TOJIY4YaeT OIPEAECICHHYIO
MH(POPMALIMIO O COCTOSIHUM OOBEKTa YNPABICHUS M COCTOSIHUE OKpYXaroulel cpeabl, B
KOTOPOM OH HAXOJUTCHI.

Ha ocHoBe »oTOli wuHpOpMAIMK NPOU3BOAUTCS PELICHHUS, IO KOTOPHIM

OCYHICCTBIIACTCA BJIMAHUC HaA O00BEKT YIIpaBJICHUS.
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[lenpto ympaBieHHWs OXpaHOW TpyJa SBIsSETCS obOecmedeHuss Oe30MacHOCTH,
COXPAaHEHHUS 3J0POBbS M  TPYAOCIOCOOHOCTH YEJIOBEKa, BO BpEeMs TPYAOBOH
JESTEILHOCTH.

[lenr ympaBiaeHUST MOXKET OBITH JOCTUTHYTA IyTEM BBIMOJHEHUS OMPEISICHHBIX
GyHKIUI yrpaBiieHusI.

OyHKIMS yMPaBICHUS - 3TO KOMILJIEKC B3aUMOCBSI3aHHBIX BUJOB JIESTEIHHOCTH,
KOTOPBIE OCYIIECTBISIOTCS CYOBEKTOM YIIPABICHUS TIPH II€JICHANIPABICHHOM BIIMSHUU HA
OOBEKT YIpaBJICHHUS.

Jlnst oOecriedeHusi  0€30mMaCHOCTH  OOCTY)KMBAIOIIET0  TEpCOHala B
TEXHOJIOTHYECKOM TIOMEIICHUH, TIPETyCMOTPEHO 3aHYyJICHHE BCEX METAJUIMYECKUX JacTeu
AJIEKTPOYCTAHOBOK, KOTOpPbIE HOPMAJIBHO HE HAXOMATCS IO/ HANPSHKCHHEM, HO MOTYT
OKa3aThCsl TOJl HAMPSHKEHWEM BO BpEMsl aBapWHM OTHOCUTEIHHO 3a3€MJISIONICH IIWHBI,
KOTOpas MPOKJIAJbIBACTCS 0 cTeHaM moMernieHns. CoenHeHUe MPeTyCMOTPEHO CBapKOH
UM OOJTOBBIM COCTMHEHUEM.

CunoBeie ceTd HEOOXOIWMO BBIMONHATH B TpyOax. Pabouee u nexypHoe
OCBEILIEHUE TMPEAyCMOTPEHO BBHIMIOIHUT, Ha Hanpsbkenue 380/220 B. PemonTHOE
ocBernieHue - oT Tpancopmaropa OCM - 0,25 - 220/12 B.

[lepeueHb TEXHUYECKUX M OPTaHU3AIMOHHBIX MEp JI yCTPAHEHHUS OIMAaCHBIX W
BPEIHBIX TPOU3BOJICTBEHHBIX (PAKTOPOB:

1)  obecnedyeHune TOCTATOYHON BEHTUJISIIMN TTPOU3BOJICTBEHHBIX TTOMEIICHHI;

2)  panmoHaJIbHOE pa3MENICHHE NPOU3BOACTBEHHOTO O0OpYyIOBaHHS, BCE
MOJIBIKHBIE YAaCTH 000PYOBaHUS 3AILUIIIAIOTCS U3TOPOISIMHU;

3)  BO BCEeX MOMEIMIEHUSIX HY)KHO O0OECTIEUYUTh JOCTATOYHYIO OCBEIICHHOCTH;

4)  WCIOJIb30BaHHME W3OJHMPYIONIMX BCTAaBOK B BOJAOMPOBOJHOW CETH IS
MIPEAYIIPEXKICHNS BRBIHECCHHUS DJIEKTPUUYECKOTO MOTEHITMAIA Ha TIOBEPXHOCTB;

5)  3aHylleHHE KOPITyCOB BCEX AJIEKTPONPUEMHHUKOB,;

6)  OpeAyCMOTPEHHE IMOBTOPHOIO 3a3€MJICHUSI HYJIEBOIO IMPOBOJA HAa KOHIAX
MarucTpajieil 1 OTBETBJICHUSX, a TAK)KE HA BBOJIaX B 37]aHUMU;

8)  orpaHuuyeHHe IIyMOB U BUOpAIIHi;

9)  coOnrogeHne TMpU MNPOCKTUPOBAHUHU, COOPYKEHHMM U  IKCIUTyaTaluu

3JIEKTPOYCTAaHOBOK MpaBuiI U HOPM, ykazaHHbiX B [1Y D, IITE, I1Th;
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10) wucnonp3oBanue miuakatoB mo Th u moxkapHoi 0€30MacHOCTH, MO TUTHEHE
TpyZJa, 0 METOJlaM MPEAOCTaBICHHS MEPBON MOMOIIM MPU MOPAKEHUU DIEKTPUUESCKUM

TOKOM.

8.2 PacueTbl HHIUBUAYAJILHBIX CPEACTB 3aAIIUTHI

Jlia 6e3omacHoil pabOThl MpU OOCITY)KMBAHUH 3JIEKTPOYCTAHOBOK IMPETyCMOTPEHO
obecrieyeHuss OOCITY)KMBAIOIIETO TEPCOHAJAa OCHOBHBIMM M JIOTIOJHUTEIbLHBIMU
CpPEACTBaMM  3alllMUThl, PACUEThl KOTOPBHIX BBIMNOJHEHO  COTJACHO "Hopmam
KOMIIJIEKTOBAHMS CPEJICTBAMM 3AIUTHI", KOTOpbI€ M3J10KeHO B [T u I1Th.

PacueT HEOOXOAMMOTO KOJIMYECTBA 3alIUTHBIX CPEJICTB IIPUBEJICH B Ta0II. 8.1.

Ta6nuna 8.1 - PacueTsl Hy)KHOTO KOJIMYECTBA 3AIIUTHBIX CPEJICTB

Mapxka, E nuuuie!
HanmMmeHnoBaHue I'OCT, TY KommuecTBo
TUII M3MEPEHUS
Ykazarenp Hanpsixkenuss  [YHH-1 [TY34-632-70 IIT. 4
J MpekTpuyecKre
P TY38-105504-72 napa 4
nepyaTku
Kommnekt uuctpymentos  MH-64 [OCT17516-75 KOMILJIEKT 4
3azemnurenu nepeHocubie [II3I1-1 [TY-34-3185-74 KOMILJIEKT 2
[ImakaTel ¥ 3HAKU
['OCT124.026-76 | KOMIUIEKT 6
0€30I1aCHOCTH
JlnanexkTpudeckue 60ThI TY-40-970-78 napa 4
JIM3JIEKTPUYECKUI KOBPHK TY-40-970-78 IIT. 6
Pecnimparop V-2K  T'OCT12.4.034-78 IIT. 4
3alTHLEIE OYKHA 033-9 ['OCT12.4.034-78 IIIT. 4
AU THBIN MOSIC [1O0-1 [TY36-72201-71 IIT. 4
YHUBEpcanbHbIE KOTTH TY34-00-69 napa 4
Kacku 3anurTHbIE TV6-11-278-73 IIIT. 4

247



8.3 JlelicTBHE 3JEKTPUUECKOTO TOKA

JlelicTBuEe DSIJIEKTPUYECKOIO TOKA HA JKMBYIO TKaHb HOCUT Pa3sHOCTOPOHHHUU U
cBoeoOpa3Hbli  xapaktep. [Ipoxoass depe3 dYenoBeka 3JIEKTPOTOK  MPOU3BOJIUT
TEPMHUECKOE, SJICKTPOIUTUUECKOE, MEXaHNUECKOE U OMOJIOTUYECKOE IEHCTBUSI.

Tepmuueckoe AEHCTBUE TOKA MPOSIBISIETCS 0KOTaMU OTIENbHBIX YYaCTKOB Tela,
HarpeBOM JI0 BBICOKOW TEMIIEpATypbl OPraHOB, PACIIOIOKEHHBIX HA ITyTH TOKA, BHI3bIBASI B
HUX 3HAUUTEIbHbIE (PYHKIIMOHAIBHBIE PAaCCTPONCTBA.

DIIEKTPOJIUTUYECKOE JIEMCTBUE TOKA BBIPAXKAETCS B PA3JIOKEHHH OPraHUYECKOU
KUJAKOCTH, B TOM YHUCII€ KPOBU, B HAPYILICHUH €€ (PU3UKO-XMMHUYECKOT0 COCTABA.

Mexannueckoe JAEWCTBUE TOKAa NPUBOJWT K PACCIOEHUIO, pPa3pblBy TKaHEH
opraHu3Ma B pe3yJibTaTe 3JIeKTPOJMHAMUYECKOro 3(derra, a TakKe MIHOBEHHO -
B3PBIBONOA00HOTO 00pa30BaHus Mapa U3 TKAHEBOM KUIKOCTH U KPOBH.

buonoruueckoe aeiicTBHEe TOKAa MPOSIBISIETCS pa3IpakeHUEM U BO30YKIEHUEM
TKaHel opraHu3Ma, a TaKkKe HapyluIeHUEM BHYTPEHHUX OMOJIOTMYECKHUX MPOLIECCOB.

DNEeKTPOTPaBMbl YCIOBHO pa3leisitoT Ha obmme u MecTHble. K 00muM, oTHOCST
ANEKTPUYECKUN ylap, MpU KOTOPOM MPOLECC BO30YKIECHUSI PA3JIMYHBIX TPYIIT MBIIIII
MOXET IPUBECTU K CYJOpPOraM, OCTAaHOBKE JbIXaHWS WU CEPACYHOU JAEATEIbHOCTH.
OcraHoBKa cepamna cBs3aHa ¢ GUOPHILISAIMEH - XaOTUYECKUM COKPAIICHUEM OTIEIbHBIX
BOJIOKOH cepAedyHor Mbimibl  (pulOpwwi). K MecTHbIM TpaBMaMm OTHOCSIT OKOTH,
METATU3ALHUI0 KOXKH, MEXaHMYECKUE TOBPEXKACHUSA, dNeKTpoodTanbmMun. MeTammu3anus
KOKU CBSI3aHa C IPOHUKHOBEHHUEM B HEE€ MEJIbYANIIMX YaCTUIL IIPU €T0 PACIIABJICHUU MO
BJIMSIHUEM YalIll€ BCETO JIEKTPUUYECKOW Ayru. Mcxon mopaxkeHus 4enoBEKA AIEKTPOTOKOM
3aBHCHUT OT MHOTHUX ()aKTOPOB: CHJIbI TOKA M BPEMEHH €T0 MPOXOXKACHUS YepPEe3 OPraHu3M,
XapaKTEpPUCTHKA TOKa (MIEPEMEHHBIN WM TIOCTOSHHBIN), MyTH TOKa B TEJIE YeJOBEKa, PH
MEPEMEHHOM TOKE - OT 4aCTOTHI KOJIeOaHMs.

Tok, NpOTEKAIOIINI Yepe3 OpraHu3M, 3aBUCHT OT HANPSHKEHUS IPUKOCHOBEHMS, IO
KOTOPBIM OKAa3aJICs MOCTPAJABIIMN, U CYyMMapHOIO JJIEKTPUYECKOTO COMPOTUBJIEHUS, B
KOTOpPO€ BXOJWUT CONPOTUBIIEHHWE Tena uenoBeka. CONpPOTHBIEHHE KOXH 3aBUCHUT OT

COCTOAHUSA KOXKH, IIPHU CYXOﬁ, HCHOBpC)KI[CHHOﬁ KO’K€ OHO COCTaBJISIET COTHHU ThICI4 OM.
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Ecnmu 3tn ycnoBus He coOmrofaroTcsi, COMpOTUBIeHHE KOxH manaer a0 1 kOwm. Ilpu
BBICOKOM HAIIPSOKEHUW M 3HAYUTEIBHOM BPEMEHM IPOTEKAaHUS TOKa 4YEpe3 TeJo
CONMPOTUBJICHUE KOXHM TMajaer emie OoJbllle, YTO NPHUBOJAUT K OoJjiee TAKEIbIM
MOCJIEICTBUSIM TOPAKEHUS TOKOM. BHyTpeHHEe CONpOTHBIICHHE TeElla YEJOBEKa HE
IPEBBIIAET HECKOJIBKO cOT OM U CYIIECTBEHHOW POJIM HE UTPAET.

Ha comporuBiieHne opranu3smMa BO3JEHCTBHIO 3JIEKTPHUYECKOTO TOKA OKa3bIBaeT
BIHUSIHUE (U3NYECKOE U TICUXOJIOTUYECKOE COCTOSIHUE YenoBeka. He3nopoBbe, yromieHue,
roJio/l, OMbSHEHUE, SMOIMOHAIBHOE BO30YXKJIEHHE MPUBOAUT OPraHU3M K CHUKEHUIO
CONPOTHUBJICHUS.

JIonmyCTUMBIM CUMTAETCA TOK, HPH KOTOPOM YEJIOBEK MOXKET CaMOCTOATEIBHO
OCBOOOAUTHCS OT NEUCTBUSI DIEKTPUUYECKOTrO TOKa. TOK, MpU KOTOPOM IMOCTPaiaBIIUi HE
MOXET  CaMOCTOSATEIbHO  OTOPBaTbCA OT  TOKOBEAYUIMX  YacTed, Ha3bIBAETCS
HEOTIYCKAIOIIUM.

[lepeMeHHBIII TOK OMAacHee IOCTOSIHHOIO, OJHAKO, MPU BBICOKOM HAIPSKEHUH,
6omnee 500 B., omacHee mOCTOSIHHBIA TOK. 3 BOBMOMKHBIX IMyTel MPOTEKAHHS TOKA Yepes
TEJO 4enoBeKa (rojioBa-pyka, rojoBa-HOTa, pyka-pyka, Hora-pyka. Hora-nora u T.1.)
HamboJee OMaceH TOT, MPU KOTOPOM MOPaKaeTcsi TOJOBOM MO3T (roJoBa-pyKH, TOJI0Ba-
HOTH), Cep/IIIe U JeTKre (PyKHU-HOTH).

[Tpu rurnennueckoM HopmupoBanuu ['OCT 12.1.038-82 ycTaHaBiauBaeT npeesibHO
JOITYCTUMBIE HAIPSIKEHUSI NPUKOCHOBEHUS U TOKH, IPOTEKAIOUIME YEPE3 TEJIO YEJIOBEKa
Py HOPMAJIBHOM (HEaBapUHHOM) PEXHUME TPYia AIEKTPOYCTAHOBOK MPOU3BOJICTBEHHOIO

¥ OBITOBOTO HA3HAYCHHSI IOCTOSHHOTO U epeMeHHOro Toka yactotroit 50 u 400 I'm.

8.4 Texuuueckue criocoObl 3aIIUTHI

[ToBrIlIcHHUE 3JICKTpO6CBOHaCHOCTI/I B YCTAHOBKax AOOCTUTAaCTCA IIPHUMCHCHUCM
CHUCTCM 3allIUTHOI'O 3a3CMJICHU, 3aHYJICHUS, 3alHUTHOT'O OTKIIFOUCHUA U IPYTUX CPCIACTB U
METOOOB 3allIUThI, B TOM 4YHUCJIC 3HAKOB 0€3011aCHOCTH U npeaAynpcaANTCIIbHBIX IIJIAKATOB U
HaI[HHCCﬁ. B cucremax wmecTtHOro OCBCIIICHUA, B PYYHOM G)JICKTpI/I(I)I/IHI/IPOBaHHOM

MHCTPYMEHTE U B HEKOTOPBIX APYTUX CIy4dasX MPUMEHSAETCSA IIOHWKEHHOE HANPSIKEHUE.
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TpeGoBanust K  YCTPOWCTBY  3allIUTHOTO  3a3eMJICHUS W 3aHYJICHUS
ANEKTPOOOOpymoBaHus ompenenceHsl [IYD, B COOTBETCTBHHM C KOTOPBIMH, OHU JOJIKHBI
MCII0JIb30BaThCS TP HOMUHAJIBHOM HanpsbkeHuu 380 B u Bhilie nepemenHoro, u 440 B u
BBIIIIE TOCTOSIHHOTO TOKA.

3alUTHOMY 3a3€MJICHUIO WM 3aHYJCHUIO TOAJeXaT METaUIMYeCKUE 4YacTu
ANEKTPOYCTAHOBOK, IOCTYIHBIE JJIsl IPUKOCHOBEHUS Y€JIOBEKA, KOTOPHIE MOTYT OKa3aThCs
MO/ HAIIPSIKEHHUEM B PE3YJIbTaTE MOBPEKICHUS U3OJISIIUU.

3amuTHOE 3a3eMJICHHWE MPENCTaBseT CcO0OM MpeaHAMEPEHHOE DIIEKTPUUYECKOE
COEIMHEHNE METAUTMYECKUX YaCTeH 3JIEKTPOYCTAaHOBOK C 3€MJICH.

[Ipn Hamuuuu 3a3eMJieHUs BCJIEACTBUE CTEKaHUS TOKAa HAa 3€MJII0 HaIpsKEHUE
PUKOCHOBEHUS! YMEHBIIAETCS U, CIEAOBATENIbHO, TOK, MPOXOASAIIMI 4Yepe3 4esloBeKa,
OKa3bIBA€TCS MEHBIE, YeM B HE3a3eMJICHHOW ycTaHOBKe. UTOOBI HampsiKeHHE Ha
3a3eMJIEHHOM  Kopryce  oOOpydoBaHUs  ObUIO  MUHUMAJIbHBIM, OrPAaHUYUBAIOT
compoTuBieHue 3azemiieHus. B snextpoycranoBkax 380/220 B oHO A0MKHO OBITH HE
6onee 4 Om, B ycranoBkax 220/127 B - ne 6omee 8 Om. Eciu MOITHOCTh MCTOYHHUKA
nutanus He npesbimaer 100 kBA, conpoTuBiieHrne 3a3eMiieHUs MOKET OBbITh B Mpejenax
10 Om.

B kayecTBe 3a3eMIISIONIMX YCTPOWCTB 3JEKTPOYCTAHOBOK B TEPBYIO OYepe.lb
JOJKHBI OBITh HCHOJB30BaHbl €CTECTBEHHbIE 3a3€MIIMTENIM. BO3MOXXHO NpHUMEHEHHE
KEJIe300€TOHHBIX (PYHIAMEHTOB NPOMBILUICHHBIX 30aHUM ©  coopyxeHuid. [lpu
OTCYTCTBUM €CTECTBEHHBIX 3a3eMJIMTENEH JIOMyCKaeTcs NPUMEHEHUE MEePEHOCHBIX
3a3eMJIUTENCH, HAIPUMEDP, BBUHYMBAEMBIX B 3€MJIIO CTAIbHBIX TPYO, CTEpIKHEH, YTOJIKOB.
[Tocne 3armyOseHuss B 3eMJIIO OHHM JIOJDKHBI MMETh KOHIBI JiuHoN 100...200 MM Han
MOBEPXHOCTHIO 3E€MJIM, K KOTOPHIM MPUBAPUBAIOTCS COCIUHUTEIbHBIE MPOBOJHUKH.
Kareropuuecku 3ampemniaeTcsi HCIOIb30BaTh B KAYECTBE 3a3€MIIUTENECH TPYOOIpPOBOIBI C
TOPIOYMMH KUJKOCTSIMU U Ta3aMHu.

3aHylIeHHE 3aKII0YaeTcss B NPEAHAMEPEHHOM COEAUMHEHHHM META/NIMYECKUX He
TOKOBEIYIINX 4YacTell 000pynOBaHWs, KOTOPHbIE MOTYT OKAa3aThCSA TIOJ] HAIMpPsSHKECHUEM
BCJICACTBUE TPOOOST M3OJSIMHU, C HYJIEBBIM 3alllUTHBIM MPOBOAHUKOM. [Ipu 3aMbikaHuu
mo00#t ¢aszpl Ha KOpPIyc 00pa3yeTcsi KOHTYP KOPOTKOTO 3aMBIKAHWsI, XapaKTepU3yeMoi

CHMJIOM TOKa BechMa OO0JIBIION BCJIIMYMHBI, I[OCT&TO‘IHOﬁ JJIA «BBIOMBAHUS
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nperoxpaHuTeNiel B (a3HbIX MHUTAIOMUX MPOBOAax. TakuM 00pa3oM, BJIEKTPOYCTAaHOBKA
obecrounBaercs. [IpemycmarpuBaeTcss MOBTOPHOE 3a3€MIJICHUE HYJIEBOTO MPOBOJHHUKA HA
ciiyyaii oOpbIBa HYJICBOI'O TPOBOJHHMKA HAa y4acTke, Onm3koM K Hewrpamu. [To sTomy
3a3eMJICHHIO TOK CTEKAeT Ha 3eMITI0, OTKY/a MOMAaaeT B 3a3eMJICHUE HEUTpasH, 10 HEMY
BO Bce (pasHble MPOBOJA, BKJIOYAS MMCIOIIUN MPOOUTYIO M30JSIIMIO, Jajiee Ha KOPITYC.
Takum, 06pazom, 06pazyeTcss KOHTYp 3a3eMJIICHUS.

3amuTHOE OTKIIFOYCHHE JJIGKTPOYCTAHOBOK OOECIICUMBASTCS IIyTEM BBEICHUS
YCTPOMCTBA, ABTOMATHYECKU OTKIIOYAIONIETO O0OPYAOBaHUE - MOTPEOHMTEIh TOKA IMPH

BO3HUKHOBCHHHU OITACHOCTH IMOPAKCHHUA TOKOM.

8.5 3arpsi3HEHHE OKPYKAIOIIEH CPeIbl

MHoOro 3arps3HSIOUIMX BEIIECTB IOCTYNAaeT B AaTMOC(QEpHbIH BO3IyX OT
HHEPreTHUECKUX YCTAHOBOK, paboTaromMX Ha YIIEBOAOPOAHOM ToruMBe (OeH3HHE,
KEpOCUHE, IU3EJIbHOM TOIUIMBE, Mas3yTe, yrje M Jp.). KOJIMYECTBO 3THUX BEIECTB
ONPENENSAETCS COCTaBOM, MAacCOM C)KMIaeMoro TOIUIMBA W OpraHu3alueil Iporecca
CropaHusi.

OCHOBHBIMU ~MCTOYHUKAMHU 3arpsi3HEHUsT aTMOCQeEpbl  SBJISIOTCS  TEIUIOBBIE
AIEKTPUYECKUE CTAHIIUM.

OCHOBHBIMH KOMIIOHEHTaMH, BBIOpachbiBaeMble B arMmochepy MpH CKUTaHUH
pPa3IMYHBIX BUJIOB TOILIMBA B JJIEKTPOYCTAHOBKAX, - HETOKCUYHBIE TUOKCHJ YIJIEpOJaa U
BOoAsiHOM map. OfHAaKo KpoMe HUX B aTMoc(epy BHIOPACHIBAIOTCS U BPEIHBIC BEIIECTBA,
TakMe KakK OKCHJ YIJIEpOAa, OKCHJIbI CEpbl, a30Ta, COCIMHECHHWHA CBHHIA, Caxa,
yIJI€BOJOPO/bI, B TOM YHCJIE KaHIEPOTE€HHBbIM OeH3(a)IMpeH, HECTrOpPEBLIME YaCTHIIbI
TBEPAOIO TOILIMBA U T.II.

Cobmronenne 3TuX TpeOOBaHUI JOCTUraeTcsl JOKaJlu3alueld BpPEAHbIX BEIIECTB B
MecTax Ux o0pa30BaHMs, OTBOJOM U3 MOMEIICHUS U OT 00OPYOBaHMS 1 PaCCEUBAHUEM
B arMmocdepe. Ecam mpu 3TOM KOHIEHTpAllMu BpEAHBIX BEIIECTB B aTMocdepe
npesbimatoT [1JIK, To IpUMEHSIIOT OYUCTKY BBIOPOCOB OT BPEIHBIX BEIIECTB B alllaparax
OYUCTKH, YCTAHOBJIICHHBIX B BBINYCKHOW cucteme. Haubonee pacmnpocTpaHeHbI

BCHTUIIAIUOHHBIC, TCXHOJIOTHYCCKHC U TPAHCIIOPTHBIC BBIITYCKHBIC CUCTCMBI.
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st coomronenust T1JIK Bpemanpix BemecTB B aTMOC(EpHOM BO3IyXe HACETCHHBIX
MECT YCTaHABIMBAIOT TpeAenbHO nomyctumbiii BeiOpoc (ITJIB) BpemHbix BemiecTB u3
CUCTEM BBITSDKHOW BEHTWISIMU, PA3JMYHBIX TEXHOJOTHYECKUX M HOHEPreTUYECKHUX
YCTAaHOBOK. TEXHOJIOTMYECKHE Ta3bl U BEHTWISAIMOHHBIA BO3YyX IMOCJE BBIXO/A M3 TPYO
WIM BEHTUJISIIMOHHBIX YCTPOMCTB, MOJUYUHAETCSA 3aKOHaM TypOyneHTHOU auddysuu. Ilo
Mepe ynajeHus OT TPyObl B HAlpaBICHUH PACTIPOCTPAHCHHS MPOMBIIIUICHHBIX BHIOPOCOB
MOKHO YCJIOBHO BBIICIIUTH TP 30HBI 3aTPSA3HEHUST aTMOC(EPHI:

a) nepedpoca ¢akena BbIOPOCOB, XapaKTEPUIYIOLIASICA OTHOCUTEIHLHO HEBBICOKHM
coJiepKaHUEM BPEIHBIX BEIIECTB B IPU3EMHOM CJI0€ aTMOC(HEPHI;

0) 3aIBIMJICHUS] C MAKCUMAJIBHBIM COJIEPKaHUEM BPEIHBIX BEIIECTB;

B) IOCTEIIEHHOTO CHUKEHUSI YPOBHS 3arpsI3HEHUS.

Pa3meps1 3101 30HBI B 3aBUCUMOCTH OT METEOPOJOTHUYECKUX YCIOBUM HAXOAUTCA B
npeaenax 10...49 BeICOT TpyOBI.

AmmapaTsl OYMCTKU BEHTWISIIIMOHHBIX, TEXHOJOTUYECKUX BBIOPOCOB B aTMocdepy
NENSATCA Ha MbUICYJIOBUTEIN, TYMAHOYJIOBUTENHU, anmnapaTsl JJisl yJIaBIMBAaHUS MapoB U
ra3oB, amnmaparbl MHOTOCTyNEHYaTol O4MCTKU. KX pabora xapakTepu3yeTcsi TaKUMH
napamMeTpamu, Kak, 3((EKTUBHOCTh OYUCTKH, THAPABINYECKOE COMPOTUBICHUE W
notpeodsieMasi MOIIIHOCTb.

[IpaBoByI0O OCHOBY OXpaHbl OKpYXalolled cpeapl B CTpaHe W 0OOecreyeHUuu
HEOOXOAMMBIX  ycloBUW  Tpyna cocTaBimsier 3akoH PCOCP  «O  canurtapHo-
AIUAEMHUOJIOTHYECKOM Oraromnonyunu HaceneHus» (1991 r.), B COOTBETCTBUU C KOTOPBIM
BBEJICHO CAHUTAPHOE 3aKOHOAATEIHCTBO, BKIIOYAIOIIEE YKA3aHHBIN 3aKOH U1 HOPMAaTUBHbIC
aKTbl, YCTaHABJIMBAIOIIUE KPUTEPUH OE30MaCHOCTH W O€3BPEAHOCTU MJis YeJOBEKa
(hakTOpOB Cpelibl €ro OOMTaHUs M TpeOOBaHUS K 00ECIICUCHHUIO OJaronpUsTHBIX YCIOBUN
€ro >KU3HEEATECIIbHOCTH.

BaxneiiiuMm  3aKkOHOJATENbHBIM — aKTOM, HampaBieHHbIM Ha olecreueHue
sKOJOTHYeCKON Oe3omacHocTH, sBisieTcss 3akoH PCDOCP «OO6 oxpaHe OKpyKaromieH
cpeasd» (BBeaeH B AelictBue ¢ 3.02.1992 r.)

Cpenn 3akOHOAATENBHBIX AKTOB IO OXpaHe TpyAda OTMETUM  OCHOBBI
3akoHoAaTenbcTBa PO no oxpane tpyaa (1993 r.) u Konekc 3akonoB o tpyae PCOCP,

YCTaHaBJIMBAIOIIKWEC OCHOBHLIC ITPABOBBIC I'apaHTHUHU B 4aCTH oOecrneyeHus OXpaHbI Tpyda.
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Canurapupie HoOpMmbl  ycraHaBiauBaroT [IJIK  3arpssHsromux  BemecTB B
aTMoc(epHOM BO3JIyX€ U B BOJE Pa3IMYHOIO HA3HAYEHUS, a TAKXKe IMpelebHble YPOBHU
¢u3nueckoro - BO3JACHCTBUS  HAa  OKpyXKarmollyro  cpexy  (myma,  BuOpauuw,

QJICKTPOMArHUTHBIX noJjeu u I/ISJ'Iy‘-IeHI/Iﬁ OT PAa3JIMYHbIX I/ICTO‘-IHI/IKOB).

8.6 BriBo 110 paszneny

AKTyaJllbHOCTh BOIIPOCOB OXpaHbl TPYyAa, @ B YACTHOCTH 3JIEKTPOOE30MacHOCTH,
COCTOUT B TOM, YTO JJEKTPUYECKHH TOK HE BUACH JUISl YEIOBEYECKOrO B3TJIsINA, HE
CIIBILIICH U HE MAXHET, ¥ MPH MPOOOe Ha KOPITYC WM TPU TIOBPEKICHUN KaOelsl 1 4elOBeK
MOXET IONACTh O] HAIIPsDKEHHE.

Jlist 9TOr0 Ha KaXKAOM MPEANPHUATAU €CTh OTHE]T MO OXpaHe TpyAa, TAe NpH
MOCTYIUICHHH Ha PadoTy paOOTHHK MOJTYYaeT MEPBUYHBIA WHCTPYKTAXK 1O 0€30MacHOCTH
Ha paboueM MecTe.

HenocpencTBeHHO mepen BBIOJHEHHEM pabOT pabOTHHUKY MPOBOAMTCS IIEIEBON
MHCTPYKTaX MO O€30MaCHOMY BBIIOJIHEHHIO KOHKPETHOH padoTe, T.e MPUHUMAIOTCS BCE

Mepbl, 4UTOObI COKPAaTUTh TPAaBMaTU3M Ha paboueM MecCTe.
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BBEJIEHUE

3amayaMu  JUIUIOMHOTO  TMPOEKTHPOBAHUS  SIBISETCA  pa3paboTKa MpOeKTa
KOMILJIEKCHON 3MEKTPU(PHUKAIIMUA TIPOU3BOACTBEHHBIX IPOIECCOB CENBCKOXO3SHCTBEHHOTO
OPEINPUATHS C YYETOM JAOCTHKEHUI HAyKU U TEXHUKH, COBPEMEHHOTO YPOBHS Pa3BUTHUS
NpOU3BOJCTBA,  obOecrieyeHuss  OE30MacCHOCTH  OOCHY)KMBAIOIIETO  IepcoHana,
CEeNIbCKOXO3SUCTBEHHBIX  JKMBOTHBIX,  TPEOOBAaHMH  TEXHMYECKOW  DKCIUTyaTalllu
AIIEKTPOOOOPYIOBAHUS, SKOHOMUYECKOTO aHaIN3a MEPCIEKTUBHOTO Pa3BUTUA O0BEKTa U
TEXHUKO-3KOHOMUYECKOT0 OOOCHOBAHUS MPUHATHIX PEILICHHIA.

B Meroanueckom ykazaHuM, B cxkaToi (opme mpuBeAeHa uUHGOpMALU,
nojuieXxaiasi  pa3paboTke B PacyeTHO - IOSCHUTENbHOM  3aluCKe, YyKa3aHa
MOCJIE0BATEILHOCTh €€ BHIIOJHEHNUS.

B meroanueckoM ykazaHWW JaHbl BCE HEOOXOAMWMBIE CCBHUIKM HAa TEXHUYECKUE U
CIpaBOYHBbIE JaHHBIE JUISI PACYETOB, YTO OOJEryuT paboTy OOy4aromuxcs [0
BBITOJIHEHHUIO TUTUIOMHOT'O IIPOEKTUPOBAHUSI.

B copepxannn Metoanueckoi pa3pabOTKH MpeACTaBICHbI 00IUE MOJ0KEHUS O
CTpYKType, HamucaHuio paszaena «TexXHHKO-d)KOHOMHUYECKHE pacueThl M IOKa3aTesmny,

chopMyIupOBaHbI TPEOOBAHMS JIJIS1 €TI0 BBHITIOJTHCHHUS.

OBIIUE YKA3AHNMA 110 BBIIIOJIHEHMIO PA3EJIA

Paznen «TEXHUKO-DKOHOMUYECKUE PACYETBI U IIOKA3ATEJIN»,
MOJKET OBITh MpEACTaBICH ABYMs yacTsMu. [lepBast BkiItoyaeTcs B aHAIUTUYECKUI pa3aen
JUIA TIPOBEPKU 11€7eco00pa3HOCTH MPOEKTUPOBAHHUS HA OCHOBE COCTaBIICHUS OM3HEC -
CIpaBkH (MHAMBUAYAJIBHBINM MPOEKT), a BTOpas SIBISETCS JIOTMUECKUM 3aBEpIICHHEM U
JaeT OUeHKY 3(p(EKTUBHOCTH NpeIaraéMbIX pelIeHul, Kak Mo JAeTaJbHOM YacTH, TaK U
IO TEME B LIEJIOM.

DKOHOMHUYECKH OOOCHOBaHHBIM €CTh TAaKOM BApUAHT MPOEKTHBIX PELICHUH, MpH
KOTOPOM IIPUBOJMTCS CpPaBHHUTENIbHAs XapaKTEPUCTHKA ITOKa3aTellel B HECKOJBKHUX

BapHaHTax. I[JI}I OIpCACIICHNA KOJIMYCCTBCHHBIX rokKasaresiein BBIPA)KCHHBIX B JCHCIKHBIX
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eIMHUIaX, HeOOXOAMMO 3HATh CTOMMOCTH 3JIEKTPOOOOPYIOBaHUS, CTOMMOCTb 3aTpaT Ha
paboThI U BBIMOIHEHUS TEXHOJIOTHUYECKUX OTIEepaIluii.

OnHako B CBSI3U ¢ HHOISIUOHHBIMHU IPOIECCAMH, KOTOpbIe HAaOIIOAAI0TCS BO BCEX
cdepax IKOHOMUKH BO3HUKAIOT CIOKHOCTH B BBIITOJHEHHH YKOHOMHUYECKUX PACUETOB U
o0ocHOBaHMU 3(P(HEKTUBHOCTH B JIEHEKHBIX 3aTpaTax, MO3TOMY MOXXET OBITh IMPUHSATO
pelieHre MPOBOAUTH PACUYETHI C UCIIOIb30BAHUEM OCHOBHBIX, HATYPaJIbHBIX ITOKa3aTesei
B3ATBIX M3 MPOBEICHHOTO aHaji3a 0a30BOr0 BapHaHTa JaHHOTO MPOEKTA.

[Ipumep.

9 TEXHUKO-DKOHOMMYECKHUE PACYETHI 1 TTOKA3ATEJIA

9.1 OO011HE TOJT0KEHUSA

B HOBBIX SKOHOMHYECKHUX YCJOBHSX, KOTOPBIE OMPEIEISIOTCS PHIHOYHBIMU
OTHONICHUSMH, TPEINPHUITHS, OPTaHU30BBIBAIOT MPOU3BOACTBO U COBIT MPOAYKIIUU C
IETbI0 YAOBJICTBOPEHUS HYXKJ pPHIHKA W TIOJYyYCHHE NPUOBUIA. DTO CTAHOBUTCS
pEaNbHBIM TOTZa, KOTJa TMPOW3BOAUTENh HMEET BO3MOXKHOCTh CHCTEMATHYECKH
KOPPEKTUPOBATh CBOM HAYYHO-TEXHUYECKHE, MPOU3BOACTBEHHBIC M COBITOBBIC TLIAHBI
COTJIaCHO HW3MEHEHHUSM DPBIHOYHOW KOHBIOHKTYPHI, MaHEBPHUPOBATh COOCTBEHHBIMU
MaTepuaIbHBIMUA M MHTEJUIEKTYAIBHBIMU pecypcaMu. JTa BO3MOKHOCTh OCHOBBIBACTCS
Ha TOYHBIX, CBOCBPEMEHHBIX M JIKOHOMHYECKHM OOOCHOBAHHBIX pacyeTax TEXHHUKO-
IKOHOMUYECKHUX MOKa3aTeseil paboThl MPEATPUSATHSI.

BaxxapiMu  mokazaTensiMH,  KOTOpPBIE — XapaKTepU3yIT  IKOHOMHYECKYIO
b (HEKTUBHOCTh DNEKTpU(PHUKAIIMA TPOU3ZBOJICTBA, €CTh: HHEProoOeCIeueHHOCTb,
YHEPrOBOOPYKEHHOCTD, AIIEKTPOOOECTICUEHHOCTb, AIIEKTPOBOOPYKCHHOCTD,
MPOU3BOJAUTEIILHOCT,  TPYy/Aa, JIOMOJHHUTEIbHBIE KANUTAIbHBIC BJIOKEHUS IS
OCYIIECTBIICHUSI  ANeKTpudukamuum  oOBEKTa  MPOSKTUPOBAHMS,  YMEHBIICHUE
ce0ecTOMMOCTH TIPOAYKIIUU I PaboT, CPOK OKYIAEMOCTH KalUTATbHBIX BIIOKCHUN.

Kpome TOro, cCroma OTHOCSTCS TakKe KalUTaJIOBIIOKEHUS OTHOCHUTEIHHO

YIIyYIIIEHHs YCJIOBUHM U MOBBILIEHUSI 0€30MIaCHOCTH TPY/Ia.
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PacueTs! mpoBoguM 111 0a30BOr0 U MPOEKTHOIO BapUAaHTOB, YUUTHIBASL TO, YTO
YCTaHOBJIEHHAsI MOIIHOCTb JINHUM, 110 0a30BOMY BapHaHTy, Pyc;.= 69 kBT.

[Tocne BBedeHHWs  SJCKTpUPHUKAMM  1[I€Xa M 3aMEHBI  YCTapeBILIETrO
AJIEKTPOOOOPYIOBAaHUSI HAa HOBOE, YCTAHOBJIEHHAs MOIIHOCTb JIMHUM HM3MEHWIACh U

cocTaBisieT Py yer.= 58 kBT.

9.2 PacyeTsl SHEPreTHYECKUX MoKa3aresel mpoeKTa

[ToTpebeHue annexkTpudeckoi sHepruu E;, KBT onpeaensieTcst o BhIPaXKEHUIO:

E. =P, -T -x,-«x (9.1)

rae P - yCTaHOBIJIEHHAs! MOIITHOCTh TOKOIPUEMHHKOB, KBT;
T - Bpemsi paboThI 000PYI0BaHMS, Yac;
Ko - Koo duiment ognoBpeMenHoctu, Ko = 1,0;
K - KO3 ()ULIHUEHT, KOTOPBIA YUUTHIBAET CHIDKEHHE MOTPEOJICHUS 3JEKTPOIHEPTHH 32

cueT aBToMaru3anmu, Kk = 0,93.

[To BeIpakeHuto 9.1 HaxoauM MOTPEOJIECHHYIO 3JEKTPOIHEPTHIO 3a TOJ, MO JIBYM

BapuUaHTaM, YUYUTHIBAs TO, 4TO 1eX padoTaeT 260 qHEel Ha roj, 8§ 4aCOB B CYTKH.

[To 6a30BOMY BapuaHTYy:

E, =69-(250-8)-1-1=138000xBm - uac .

[To npoekTHOMY BapHaHTYy:

E =58-(250-8)-1-0,93=107880xBm - uac.

VY nenbHbIe 3aTpaThl 3JEKTpo3HEepruu £y, kBT.uac/T, paccunteiBaeM 1o popmyie :
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L;
E =L, 9.2)

rac A - KOJIMYECCTBO HpOHBBCI[GHHOfI IMPpOAYKIIMH, T.
KomuuecTBo HpOHSBC,Z[CHHOﬁ IMPOAYKIMHU OIIPEACIISAEM 10 q)OpMYJ'ICZ
A,':Hpi'T, (93)

rae I, - npou3BoANTENbHOCTD TUHUH T/4, 11, = 40 T/CMeEH.
A, =40-250=10000 m.

60 = M =13,8xBm -uac/m .
’ 10000

107880

10000

=10,8 kxBm-uac/m.

CHuxeHue MoTpeOJeHHON YyIeabHOU 37eKTposHepruu Eo, %, CpaBHUTEIBHO C

0a30BBIM BapHaHTOM OYAET COCTABIIATH:

E. . -E
E, =M-100% (9.4)
6 yo
£, = 1387108 0000 — 21,79
13,8

CroumocTh moTpeOaeHHON 3nexTposHeprun 3a ron C,,;, pyd., ompeaenseM Io

dhopmyie:

Csfz = Ei'Pa (95)

rae P - croumocTth ogHOro KBT-4aca snekrposnepruu, pyo. s pacueroB npuHumaem P =

5,0 pyO®.
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Cors = 138000-5,0 = 690000 py6.
Con=107880-5,0 = 539400 py®.

CHmxeHue 3aTpaT Ha 3JICKTPOSHEPTHUIO 6y,Z[CT COCTaBJIATH:

c _Caﬂn
C =L-100% ) (9.6)
1% C

eY14)

_ 690000 - 539400

— )
05 = ggprog < 100=218%.

DHeproBoopykeHHOCTh EO, kBT u/4en., onpenensieTcs o BhIPaXKEHUIO:

90=—", 9.7)

rae E; - norpebiienne anekTposHepruu 3a roj, kBT u;

N - KOJIMYECTBO OOCTYKUBAIOIIETO TIEpCOHana, ng = 5, n; = 4.

138000 kBm -uac

205 = = 27600

ueil

_ 107880 xkBm -uac

20, = 26970

yean

9.3 OnpeneneHre SKOHOMUYECKUX MTOKa3aTenen

Oxonomus ¢oHma omiatel Tpyna Do, pyd., OT BHEApeHHs pa3pabOTKH
OTIpeieNsieTcs C yueToM (OH/Ia OIIaThl TPYyAa, KOTOPBIN ompeensercs mo Gopmye:

®0H:Tcm'KP'123 (98)

rae Do — ro10Bo# GoH 3apabOTHOMN TIJIATHI, PYO.;
Ter — Tapudnas craBka 3a mecsir, [Ipuaumaem mist pacdetoB Terss = 15700 py6.;

Tcrmpoer= 16400 pyO.;
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KP — KOJIMYCCTBO pa60q1/1x, KOTOPEIC O6CJ'IY)KI/IB8,IOT JINHUIO, YCJI.,

D, oy =15700-5-12 = 942000 py6.
@, o =16500-4-12=792000 py6 .

DxoHoMus 110 oriate Tpyaa @Poxon, pyod., ompenensiercs o Gopmyie:

cpal(on = cz51;.017 - cz517.017, pyo. 9.9)

rie Do - TOAOBast IKOHOMHUS (HOHIA TPYyIa OT BHEAPECHUS pa3pabOTKH, pyo.;
@Dg o7 — HoHI o1IaThI TpyAa At 0a30BOTO BapuaHTa, pyo.;

@10 — POHI OMIIATHI TPYAA JIJIsl IPOEKTHOTO BapUaHTa, Pyo.
Dororr = 942000 — 792000 = 150000 py6.

OnexTpoBoopyxkeHHOCTh DJI, KBT /4en., onpenensercs [23]:

P,
oIl = —=, (9.10)
n
1€ Pjycm— yCTAaHOBIEHHAsT MOILHOCTH, KBT;
N — KOJIMYECTBO OOCITYKUBAOIIIETO TIEpCOHaA.

IJ1 =% =13,8xBm /uen .

I, = 578 =14,5xBm / uen .

CyMMapHbIii ToIOBOH 3KOHOMHYECKHH d3((EeKT 0T yCOBEpIICHCTBOBAHHUS
TEXHOJIOTHYECKOI0 IMpoLecca, 3a CUET CHMKEHHs 3aTpaT Ha 3JIEKTpO’Hepruto u Gonna
3apabOTHOM TJIAThI, ONPEAEIUM CYyMMApHBIH SKOHOMUYECKUHN 3(PPEKT B COOTBETCTBUH C

BbIPA)KCHUCM:
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3r = ( CBJZ 60— C?Jl n)+ @31(017

I = (690000-539400) + 150000 = 300600 pyo.

(9.11)

B IMPOCKTC BBIIIOJJHCHA YaCTUYHAA 3aMCHA TCXHOJIOTHYCCKOI'0 U 3JICKTPOCHUIIOBOT'O

ob0opynoBanus. [Io HEOOXOIUMOCTH COCTABISIETCSI CMETa Ha ANIEKTPUDUKALNIO JTUHUN

(uexa), mpumep npuBeacH B Tabmuie 9.1.

Ta6numa 9.1 - CMmeTa Ha AMeKTpUPHUKALIMIO TEXHOJIOTHYECKOTo Ipoliecca

CTOoMMOCTB KonnuectBo, CTouMoCTb,
HaunmenoBanue o60py1oBaHus
eAMHMUIIBL, PYO. IIT. pyo.
ABTOMATHUYECKHUE BBIKIIFOYATEIN
AB2000/3D80Y3 338 1 338
AB2000/3C25/400VY3 278 2 556
AB2000/3C25/400VY3 200 2 400
DneKTpoABUTATENN
AWP112M4Y2 10000 2 20000
AWP71B8Y?2 6400 2 12800
MaruuTtHsl€ IycKaTenu
[IMM?2/25V3 1600 2 3200
[IMM1/10VY3 1400 2 2800
TerutoBsie peine
T2M-25BVY3 400 4 1600
[xadsr
ITP 8501 - 54V3 16300 1 16300
[ITAA 5901-407Y3 10900 1 10900
SIPH 85101-4205 8500 1 8500
[TakeTHO-Kyna4KOBbIN
nepexmouarens [TIKY3-11713V3 750 1 750
Knonounsie nocter [1K222/2V3 350 8 2800
Pene npomexyrounoe 119-40-20-
273 300 6 1800
JaTtuuk-pene konuentpauun Al-0,5 2800 5 14000
Jatuuku Bnaxnoctu SHD100 21000 1 21000
CremnocurHanbHas apmatypa ACIJI-
44010V 200 10 2000
Mor....
Bcero, py6 350000
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Jnsg  ompenenmeHuss — DKOHOMUMYECKHMX — IIOKaszarejned  [pU  [POBEACHUU
AIEKTPUPUKAITAH KapTodenexpaHuInIna HCIOJIB3YEM OCHOBHBIE JIAHHbBIE
MIPEJICTABJICHHBIEC B MPEIBIAYIINX Pa3/IeiiaX MPOCKTa.

JlononHuTenbHble KanuTaidbHble Kp,,, BIOXKEHHUS Ha NTPUOOPETEHHE HOBOTO

AIEKTPOCUIIOBOTO 000pyaoBaHus, cocTaBisiroT 350000 pyo.
9.4 OnpeneneHne Cpoka OKynaeMOCTH

Cpok oKymaemMocTH onpeaesnsercs rno popmyiie:

K

T, =—2on 9.12
> 9.12)

rac K — JOIIOJHUTCJIbHBIC KAIIMTAJIbHBIC BJIOXKCHM .

don

" = 350000 1,16 2o00a
300600

Koadpduumrent skoHomudeckor 3IG(HEKTUBHOCTH  KalUTAIBHBIX  BJIOKCHHUI

pPacCYUTBIBACM I10 BBIPAKCHUTO!

D.=% ©.13)
oon
9 = 300600 0,86
> 350000

Paccuntannble, B MpoOEKTe, TMOKa3aTead HSKOHOMHUYECKOW 3(P(HEKTUBHOCTH
[IPEIIIOKEHHON CUCTEMBI aBTOMATU3aLlUH, C YY€TOM BHEAPEHUS IPUHATHIX TEXHUYECKHUX
pELIEeHUH, MOIYYWIN Psiji T0OKA3aTesei, HA OCHOBE KOTOPBIX ObLI BBIMIOJIHEH aHAJIM3.

Paccuntannbie mokazaTtenu SKOHOMHYECKON 3(PQPEKTUBHOCTH NTPEIIOKEHHOW B
[POEKTE JIMHUHU, C Y4ETOM BHEAPEHUS INPUHATHIX PELIEHUI CBOJUM B Ta0auiy 9.2.

Tabnuna 9.2 - [lokazaTenu sJKOHOMUYECKOH 3 PeKTUBHOCTU
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BapuanTsl OTKIIOHCHUS
HanmeHnoBanue nokaszareneu

bazoBbiii | [IpoekTHBIN + %
JlonoTHUTENbHBIC KAalTUTAJIbHBIC 350000
BIIOKEHUS, PYyO.
Y cTaHOBIIEHHAs MOIIIHOCTD JIMHHH, 69 58 11 15,9
KBT
[Torpebnenue 31eKTpO3HEPTUY, ThIC. 138,0 107.9 30,1 21,8
kBTyac
VY ienbHbIE PaCXOAbl 13,8 10,8 3,0 21,7
3IIEKTPOdHEPrun, KBT-yac/T
CTOUMOCTB DJICKTPUYECKON 690 539.4 150,6 21,8
SHEPI'uu, ThIC. pyO.
DHEProBOOPYKEHHOCTh TPY/a, ThIC. 27.6 26.9 0,7 2.5
kBT u/4en.
DIIEKTPOBOOPYKEHHOCTh TPY/a, 13.8 14,5 0,7 5,1
kB1/4en.
I"omoBoit ponm 3apabOTHOM TIIATHI, 942.0 792.0 150,0 15,9
THIC. pYyO.

CyMMapHsbIif rog0BOI
sKOHOMUYECKUN I (PEKT, ThIC. PyoO.

300,6

CpoK OKYIaeMOoCTH, JIET

1,16

9.5 BriBoaibI 110 pa3aeny

BrimonHuB  HEOOXOMMMBIE PacdeThl

MOHO CACJaTh BBIBOJ, YTO IIpW BHCAPCHHHU AAHHOI'O IIPOCKTA, BO3PACTET OJICKTPO- U

AHEProBOOPYKEHHOCTh, COOTBETCTBEHHO Ha 5,1 % u 2,5%.

TEXHUKO-DKOHOMHMYECKHUX MOKa3aTeaeH

Tak>xe 0JHOBPEMEHHO TP YBEJIMUYECHUH 3apabOTHOM TIaThl Ha OJHOTO paboyvero

(ot 15700 py6. no 16400 py6.), rogoBoit hoH 3apabOTHOM IMJIaThl yMEHbIIUTCS Ha 15,9

%, COCTaBUB SKOHOMUIO CpeACTB, B pazmepe 150000 pyO. 3a rog.

3a cuer BBCACHMUA aBTOMaTHBHpOBaHHOﬁ CHUCTCMBbI YIIPABJICHUS TCXHOJIOTUICCKUM
MpoucCcCoOM, TAKHUC IIOKA3ATCIIM, KaK HOTpe6JIeHI/Ie QJICKTPOSHECPIUN 3a 1IoJ, YACIbHasd

3aTrpara SJICKTPOSHCPIrun, CTOUMOCTD BHCKTqueCKOﬁ S9HCPIruM 3a 1oJ yYMCHBbIIATCHA

okoJio 21,8 %, SKOHOMUS CPEACTB Ha oIIaTy daekTpodnepruu 150,6 Tric. py0. 3a ro.

Cpok okymnaemoctu coctaBut 1,16 roaa.

BbIBO/IbI 110 ITPOEKTY
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B nganHom aumuioMHOM npoekTe ObUla BBIMOJHEHA 3JEKTpUdUKaAIUs KOpMolexa U
pa3paboTKa CHCTEMbl YMIPABJICHHS JIMHUEHW MPOU3BOACTBA M JIOCTATOUYHO BBIMOJHEHBI
MOCTABJICHHBIE 33J1a4M U LIEJIH.

PazpabGoTtanbl cxembl (QyHKIIMOHANbHAS M MPUHIMIHAIBHAS, KOTOPHIE MO3BOJISIIOT
aBTOMATU3UPOBATh TEXHOJIOTMYECKUI TMPOLECC, TEM CaMbiM YMEHBIIWTh Yy4acTHe
oreparopa B paboTe JTUHUMU.

[lenecooOpa3HOCTh BHEAPEHHUS MNPEJIOKEHHBIX PEIIEHUH  MOATBEPKICHBI
TEXHUKO-DKOHOMUYECKUMHU TOKa3aTeNisIMU. 3a CYET YMEHBIICHUS YCTAHOBIICHHOM
MOIIHOCTU M BBEJECHUS ABTOMATHU3UPOBAHHOW CHUCTEMbl YINPABJICHUS, YMEHBIIUTCS
yIIeNbHBIE 3aTPaThl AJIEKTPOIHEPTHUU U CTOUMOCTD 3JIEKTpUUecKoil sHepruu Ha 21,7 %, a
AKOHOMUS CPENICTB HA OIIaTy AekTposHepruu Ha 150,6 Toic. py0. 3a ro.

DIIEKTPO- U SHEPrOBOOPYKEHHOCTh BO3PACTET, COOTBETCTBEHHO Ha 5,1 % u 2,5%.

[Ipn yBenuueHum 3apabOTHOM IUIATBI Ha OJHOrO paboyero, roAoBou (OHI
3apabOTHOM MJIaThl yMEeHbIIHUTCS Ha 15,9 %, cocTaBUB HSKOHOMUIO CPEJCTB, B pazmepe 150
ThIC. py0. 3a roj.

Cymmaphblii  skoHomMuueckuit 3ddext cocraBun 300,6 ThIC. pyd. a Cpok
OKYIaeMOCTH OT YCOBEPIIEHCTBOBAHUSI CUCTEMbI YIIPABJICHUS TEXHOJOTMYECKON JTUHUEH,

coctaBisteT 1,16 rona.
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