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HaunMeHoOBaHHE KOMIIETEHIIMMH «HpOMBIH.IJICHHa}I aBTOMAaTHUKa»
d)opMaT YJacTusa B COPp€BHOBAHMU: I/IHI[I/IBI/II[yaJ'IBHHﬁ

Onucanmue KOMIICTCHIINN.

BrinonHenne paboT 1Mo MOHTaXy CUCTEM aBTOMAaTUYECKOTO YIIPABICHUS C y4ETOM
cnenuuky  TexHojoruueckoro  mpouecca. CozmaHue U TpPUMEHEHUE
QITOPUTMUYECKOTO, alapaTHOTO H MPOTrPaMMHOTO OOECIEUYEHHS] CHCTEM
aBTOMATHU3allUM, YOPABICHUS W KOHTPOJIA TEXHOJOTMYECKMMHU NPOLIECCAMH U
MIPOU3BOJICTBAMH, 00ECTIEUNBAIONINX BBIMYCK BHICOKOKAUYE€CTBEHHOM, 0€30IMacHOM,
KOHKYPEHTOCTIOCOOHOW MPOIYKIIMU, OCBOOOKIAIOMINX YEJIOBEKA MOTHOCTBIO WUITU
YaCTUYHO OT  HEIOCPEACTBEHHOIO Yy4yacTHsi B  [poLeccax IIOJIy4YeHUs,
TpaHchopMaIy, epeadn, UCIOIb30BAHMS, 3aTUThl HHPOPMAIIMK U YIIPABICHUS
npou3BoACTBOM. Pa3paboTka (GyHKIHMOHATBHOM, JIOTHYECKOM W TEXHUYECKOU
OpraHu3alyyd aBTOMATU3UPOBAHHBIX H aBTOMATHYECKUX MPOU3BOACTB, HX
AJIIEMEHTOB, TEXHUYECKOTO, AJITOPUTMUYECKOTO U MPOTrPaMMHOT0O O0OecIlieueHus: Ha
0a3ze COBPEMEHHBIX METOJIOB, CPEACTB M TEXHOJOTUH MPOCKTUPOBAHMS,
oOecrieueHne HEOOXOAUMOMN KU3HECTOMKOCTH CPEJCTB U CUCTEM aBTOMATHU3AIUH,
KOHTPOJIsSI, TUArHOCTUKHU, UCIBITAHUN W YIPAaBJICHUS NPU U3MEHEHHUU JIEHCTBUS
BHEIIHUX (DAKTOPOB, CHMXKAIOMUX A(DPEKTUBHOCTh HMX (PYHKIIMOHUPOBAHUS U
IJIAHUPOBAHKUE MEPOIIPUITUN IO TOCTOSHHOMY YIIYUIICHUIO KA4€CTBA IPOAYKIIHH.
JlnarHocTuKa TEXHOJIOTHYECKUX TPOIECCOB, 00OPYIOBaHUS, CPEICTB U CHUCTEM
aBTOMATHU3alMK U YNPABJICHUS U JIOKAIU3alUs HEUCIPABHOCTEN. ABTOMAaTU3AIUS
TEXHOJIOTUYECKUX IPOLECCOB — 3TO COBOKYIHOCTh PAa3JIMYHBIX METOA0B U
CPEIICTB, HAINPABJICHHBIX HA OCYIIECTBIECHHUE TEXHOJIOTMYECKOTo Mpolecca 0e3
HEIMOCPEICTBEHHOTO YYacTHUsl YeJIOBEKa, JIMOO OCTaBJIss 3a HUM MPABO MPHUHITHS
KJIFOYEBBIX PELLICHUMU.

AKTYaJIbHOCTb.

[IpuMeHeHne aBTOMAaTU3alUKU TEXHOIOTUYECKUX MPOLIECCOB MO3BOJISIET COKPATUTh
YHUCIIEHHOCTh OOCITYXHBAIOLIETO IEpPCOHAaNa, YBEIUYUTh OOBEM BBITyCKaeMoOn
IPOAYKIIMH, TIOBBICUTH 3P(PEKTUBHOCTH MPOU3BOJACTBEHHOIO MPOIIECCa, YIYUIIUTh
KayeCTBO NPOAYKIMH, CHHU3UTh PACXOAbl ChHIPbs, MOBBICUTH OE€30MaCHOCTb,
DKOJIOTMYHOCTh M 3KOHOMHYHOCTH IIPOM3BOJCTBA. Bce 3TO nocTuraercs myreM
YIIYUIICHHUS] Ka4ecTBa PEryJUPOBAHUS, MOBBIIICHUS TOTOBHOCTH OOOPYIOBaHUSA,
yIIy4IIEHUS] 3pTOHOMUKH TPYyAa ONepaTopoB Mpoliecca, 00ecredeHusl T0CTOBEPHON
uH(OpMAITUU 0 KOMIIOHEHTAX, MPUMEHSEMbBIX B ITPOU3BOJICTBE, & TAKKE XPAHCHUS
uH(GOpPMAIIMHU O XOJI€ TEXHOJOTUYECKOTO MPOLiecca U aBapUUHBIX CUTYalUH.

HpI/IMeHﬂeMbIe TEXHOJIOTHH.



1. PoO60OTOB, BHEAPEHHBIX HEMOCPEACTBEHHO B LEHTP MPOMBIIIJIEHHOTO
nporecca. VX cTpeMHTEeNnbHOE PacmpOoCTpaHEHHE CBA3aHO C Pa3BUTHEM
MUKPOAJIEKTPOHUKH.

2. CucteMbl KOHTpOJs KadecTBa. OHU (QYyHKIIMOHUpPYIOT Ha Oaze OBM.
TexHudeckue NPUIOKCHHsI, OTBEYAIONIME 3a OIICHKY YPOBHS KadecTBa
MIPOTYKITUH.

3. ABTOMAaTH3UPOBAHHBIC CHCTEMBI IPOESKTUPOBAHUS. VICITONB3YIOTCS BO BpeMs
pa3pabOTOK HOBBIX U3JIETUH M MOATOTOBKU TEXHUKO-DPKOHOMHUYECKHUX
JIOKYMEHTOB.

4. PoOGotusupoBanHbie TexHosornueckue komruiekchl (PTK). Cmyxar s
IPOrpaMMHOr0 OO€ecleueHUss U KOMMYHUKAIIUH MEXAY WHHOBAIIMOHHBIMU
YCTPOMCTBAMH.

5. ABTOMATH3UPOBAHHBIC CUCTEMbI JJISl CKIIAQJACKUX momenieHuil. [lo3Bomstor
MIPOBOJIUTH WHBEHTAPU3AIIUIO, TTPOIIECCHl TTOIYICHHUS W OTIPABKU TOBapa, a
TaK)K€ HaXOXKJICHUS ONPEICICHHON TPYIITBI TPOIYKIIUA Ha CKIIATIE.

6. ['mOkue cucrempl. OtTBeuaroT 3a TmepeMenieHne o0padaThIBaeMbIX
TEXHUYECKUX JIeTajieii 1 CMEHY HHCTPYMEHTOB.

7. TIA Portal (Totally Integrated Automation Portal) — unTerpupoBanHas
cpeaa pa3pabOTKU MPOTPAaMMHOTO OOECIEUEHUsI CUCTEM aBTOMAaTH3aIMU
TEXHOJIOTHYECKHUX IIPOIIECCOB OT YPOBHS TPHBOJOB W KOHTPOJUICPOB JI0
YPOBHSI 4€JIOBEKO-MaIIMHHOTO UHTEep(eiica.

8. SCADA— nporpaMMHBIN MaKeT, MpeAHa3HAYCHHBIA i1 pa3paOOTKUA WU
oOecrieueHusi pabOThl B PEAJIbHOM BpPEMEHU CHUCTEM cbOopa, 00paboTKw,
OTOOpaKEHUS ¥ apXUBUPOBaHMS HH(DOPMAITUN 00 00BEKTE MOHUTOPUHTA UJIH
yIpaBJICHHUS.

Oobs1acTH IpUMEHEeHMsI.

¢ TPOU3BOJCTBEHHBIC MPOIECCHI;
¢ TPOECKTUPOBAHHUE,;

e OpraHuzaIys, INIAHUPOBAHUE U YIIPABIICHUE;
e Hay4HbBIC UCCJICIOBAHMS,

o 00yueHwue;

o OU3HEC-TIPOIECCHI;

U ApyTrue cepbl 4eT0BEUSCKOM NI TEIbHOCTH.

HOpMaTl/IBHI)Ie MMpaBOBbIC AKTbI

®I'OC CIIO.
1. ®EJEPAJIBHbII T'OCYJAPCTBEHHBII  OBPA3SOBATEJILHBIN
CTAHJAPT CPEJHEI'O ITPO®ECCUOHAJILHOI'O OBPASOBAHUS
[I0 CHELMAJBHOCTH 15.02.14 OCHAILEHHUE CPEJICTBAMU
ABTOMATM3ALIMM  TEXHOJIOTUYECKHMX  IIPOLIECCOB U
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3_%D0%A2%D0%9F
https://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3_%D0%A2%D0%9F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B5_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81

[TPON3BOACTB (IIO OTPACJISAM) YTBepxkeH nmpukazoM MuHuCTepCTBa
oOpa3oBanus u Hayku Poccutickoii @eneparuu ot 9 nexadpst 2016 . N 1582.

2. @enepalbHbIi rOCYIapCTBEHHBIN 00pa30BaTENbHbIN CTAHIAPT CPETHETO
npodeccruonansHoro obpazoBanwms mo mpodeccun 15.01.31 macrep
KOHTPOJIbHO-U3MEPHUTEIBHBIX IIPUOOPOB M aBTOMATHKHU
(yTB. mpuka3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku PD ot 9 nexabps
2016 r. N 1579)

3. MMHUCTEPCTBO OBPA30BAHMS U HAYKH POCCUNICKON
OEJIEPALIMU ITPUKA3 ot 9 nexadps 2016 . Ne 1580 Ob
YTBEPXJIEHNUN ®EJJEPAJIBHOI'O T'OCYIAPCTBEHHOI'O
OBPA30OBATEJIbBHOI'O CTAHJIAPTA CPEJJHET'O
[TPOGECCHUOHAJIBHOI'O OBPA30OBAHNA 110 CITEHUMAJIBHOCTU
15.02.12 MOHTAX, TEXHUYECKOE OBCJIY>X XUBAHUE 1 PEMOHT
[MTPOMBIIIJIEHHOI'O OBOPYIOBAHMUS (ITO OTPACJISIM)

4. MUHUCTEPCTBO OBPA30BAHNS 1 HAYKH POCCHUMCKOM
GEJEPAILIMU ITPUKA3 ot 9 nexadps 2016 r. Ne 1550 Ob
YTBEPXJIEHWN ®EJJEPAJIBHOI'O 'OCYJJAPCTBEHHOI'O
OBPA30OBATEJIbHOI'O CTAHAAPTA CPEAHEI'O
[TPOOPECCHUOHAJIBHOI'O OBPA30OBAHNMA 110 CITEHUMAJIBHOCTU
15.02.10 MEXATPOHHUKA 1 MOBUJIBHASI POBOTOTEXHUKA (T10
OTPACIJISIM)

5. MUHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUNICKON
OEJIEPALIMU ITPUKA3 ot 14 mas 2014 r. Ne 519 Ob YTBEPXJIEH1I
OEJEPAJIBHOI'O TOCYJAPCTBEHHOI'O OFPA3OBATEJIBHOI'O
CTAHIAPTA CPEJHEI'O ITPO®ECCHUOHAJIBHOI'O OFPA3OBAHU A
1O CIIELIMAJIBHOCTH 08.02.09 MOHTAXK, HAJTAJIKA U
OKCIUTYATALUA DJIEKTPOOBOPY IOBAHU S ITPOMBIIIJIEHHBIX
U T'PAXKJTAHCKUX 3JAHUN

IIpodeccuoHanbHbIE CTAHAAPTHI

40.178 Cpoenpamuct 1O MNPOEKTHPOBAHUIO  ABTOMATHU3WPOBAHHBIX  CHCTEM
VIIpABJICHUA  TexHoJiormdeckumu  nponeccamu. Y TBEPXJIEH  npukazom
MuHnucTepcTBa TpyJa M coluaibHOM 3amuThl Poccuiickoit @enepauuu oT 12
okTsA0pst 2021 Ne 723H.

40.067 Cnecapp TO KOHTPOJIHHO-U3MEPHUTEIBHBIM TMPUOOPaM ¥ aBTOMATHKE.
VYTBEPXJIEH mnpukazom MuHHCTEPCTBA Tpyda MW COLHMAIBHOM 3alIUTHI
Poccuiickoit @eneparuu ot 30 cenTsi0pst 2020 Ne 685H.

40.158 Hanaguvk KOHTPOJbHO-U3MEPUTEIBHBIX MPUOOPOB U ABTOMATUKH.
YTBEPXJIEH mnpukazom MuHHCTEPCTBA Tpyda MW COLMAIBHOM 3alIUTHI
Poccuiickoit @enepanuu ot 22 okTsi0pst 2020 Ne 739m.

40.057 CoeupanucT 0O  aBTOMATU3UPOBAHHBIM  CHUCTEMaM  YINPABJICHUS
MamnHOCcTpouTenbHbIM npeanpustueM. Y TBEPXKIEH nmpukazom Munucrepcrtsa
TpyAa 1 counanbHoM 3anuThl Poccuiickoit @enepanuu ot 28.09.2020 Ne 6581
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https://base.garant.ru/71570760/

40.077 Cnecapb-peMOHTHUK TIpoMbIILIeHHOr0 obopyaoBanus. Y TBEPXJIEH
nprka3zoM MHUHUCTEPCTBA TPyAa U cOoLMaIbHOM 3amuThl Poccuiickon denepanun
ot 26 nexadps 2014 rona N 1164H.

ETKC

TEXHUK I1O HAJTAJIKE U UCITIBITAHUAM Penaknus ot 27.03.2018 —
HenictByer ¢ 27.03.2018

TEXHUK-TEXHOJIOI" Penakmus ot 27.03.2018 — JleiictByet ¢ 27.03.2018
TEXHUK — [TPOI'PAMMUCT Pepakuus ot 27.03.2018 — [lelicTByeT C
27.03.2018

NHXEHEP 110 HAJIAJIKE U UCIIBITAHUAM Pepakums ot 27.03.2018 —
HenictByer ¢ 27.03.2018

NHXXEHEP I1O ABTOMATU3AIIMN 14 MEXAHU3AILIMN
[MPON3BOJACTBEHHLIX ITPOLHECCOB Penakmus ot 27.03.2018 — JlelictByer
¢ 27.03.2018

NHXEHEP 110 ABTOMATU3NPOBAHHbBIM CUCTEMAM VIIPABJIEHUA
ITPONU3BOACTB Penakuus ot 27.03.2018 — JleiictByeTt ¢ 27.03.2018

OTtpacieBble/KOPNIOPATHBHBIE CTAHIAPTHI
B npornecce pa3pabotku

Kpasnduxkanuonnsie xapakrepucTtuku (nmpodeccuorpamma)

KoHTposb u MeTposornyeckoe o0ecreyeHue CpeicTB U CUCTEM aBTOMATHU3aUU
(o oTpacism).

Opranuzarust paboOT MO0 MOHTaXY, PEMOHTY M HaJIaJIKE CUCTEM aBTOMATH3aIUH (TI0
OTpacisim).

DKcIutyaTalus CUCTEM aBTOMAaTU3AIMH (110 OTPACIISM).

Pa3zpaboTka u MoienupoBaHUE HECIOKHBIX CUCTEM aBTOMATH3AIlUU C yYE€TOM
CHEeLM(PUKU TEXHOJIOTUYECKUX MPOLIECCOB (110 OTPACIISAM).

[TpoBeneHune aHanm3a XxapakKTepUCTUK U 00eCIIedeHHE HAJEKHOCTH CUCTEM
aBTOMAaTHU3aluHu (110 OTPACIISIM).

Brlinonnenue paboT 1o 0JJHOM WK HECKOJIBKUM NpodeccrusM padounx,
JOJKHOCTSIM CITy KallluX

KoHTposb u MeTponornyeckoe o0ecreyeHnue CpeicTB U CUCTEM aBTOMATU3aIuU
(o otpacusm).

Opranu3zaius padboT 10 MOHTaXy, PEMOHTY U HaJlaJIKe CUCTEM aBTOMATHU3aIMH (110
OTpaCIIsIM).

DKcITyaTanus CUCTEM aBTOMATHU3alUU (110 OTPACIISIM).

Pa3zpaboTka n MomenmupoBaHNE HECIIOKHBIX CUCTEM aBTOMATH3AIIUU C yUETOM
crenupUKN TEXHOJIOTHIECKUX MPOIECCOB (IO OTPACTISIM).

[TpoBenenune aHnanm3a XxapakTepUCTUK U 00eCTiedeHHE HAJeKHOCTH CUCTEM
aBTOMAaTHU3aluHu (110 OTPACIISIM).

[IpoekTupoBanue, MOAEIUPOBAHNE U ONTUMHU3ALNS CUCTEM aBTOMATH3aLUU.
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BrlinonHenue paboT 1o 0JJHOM WM HECKOJIBKUM MpodeccusMm padbouux,
JOJKHOCTSIM CITYKaIlUX

I'OCTal

['OCT P UCO 10303-58-2015 Cucremsl aBTOMaTH3AI[H POU3BOJICTBA U HX
UHTETpanus.

['OCT 13418-79 CpencTBa aBTOMAaTU3aLMHU U YCTPOHUCTBA DIIEKTPUUECKUE
muckpetHbie ['CIL. OOuiue TeXxHuuecKue yCiaoBus

['OCT 13033-84 I'CII. ITpubops! u cpeacTBa aBTOMATH3ALUU AIEKTPUUECKUE
aHasnorosbie. O0IIME TEXHUYECKUE YCIOBUS

['OCT 21.208-2013. ABToMaTu3aiys TEXHOJOTHUECKUX TpoiieccoB. OO003HauEHUsI
YCJIOBHBIE TPUOOPOB U CPEACTB aBTOMATU3AIIMU B CXEMax

['OCT 21.408-2013 CIIJC. IlpaBuia BbIOTHEHHS paboydeil JOKyMEHTAIUU
aBTOMATHU3alUH TEXHOJOTUUECKUX MPOIIECCOB.

['OCT 23004-78 Mexanu3anusi 1 aBTOMAaTH3aLHs TEXHOJIOTHYECKUX IIPOLIECCOB B
MaIlIMHOCTPOEHUH U NTpUuOopocTpoeHur. OCHOBHBIE TEPMUHBI, ONIPEACICHUS U
0003HaYEHUS.

Canllun
CIT 2.2.3670-20 "CaHuUTapHO-3MUJIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBHIM

prna!l

CII (CHHAII)
Cranpaptet UCO/MBK
[IpaBuiia ycTpoMCTBA 2JIEKTPOYCTAHOBOK

ITepeuenp mnpodeccuoHaIbHBIX 3a7ay  CICHHAINCTa 10 KOMIICTCHITUN
onpenenseTcs NpodecCHOHAbHOW 00JacThi0 CHeIuanucTa U 0a3upyeTrcss Ha
TpeOOBAHUIX COBPEMEHHOTO PhIHKA TPY/Ia K JAHHOMY CIICIIUAJIHCTY.

1 [TocnenoBaTenbHO ClIeIOBAaTh HOPMaM OXpPaHbl TPY1a U TEXHUKHU
0€30MacHOCTH, a TaK)Ke MEePEeOBBIM METO/IaM pabOThI BO BCEX
MPOU3BOJACTBEHHBIX YCIOBHUSIX.

2 [IpaBmiIbHO MPUMEHSTH BCE 3aIIUTHOE 00OPYIO0BAHUE U CPEJICTBA
uHauBUyastbHON 3amuThl (CU3), cucteMbl OJTOKUPOBKH, a TAKKE
MPEAYNPEKIAIONTIE YKAZATENH.

3 Pacno3naBaTh onacHble (hakTOPHI U MMOTEHIIUATBHO OTIACHBIE
CUTYyaIlMU U MPUHUMATh HaJJICXKAIUE MEPBI JI CBEACHUS K
MUHHMYMY PUCKa JJIs CE0s1 M OKPY’KAIOITUX.



http://atpbox.ru/wp-content/uploads/2017/01/GOST-21.408-2013.pdf
http://atpbox.ru/wp-content/uploads/2017/01/GOST-21.408-2013.pdf
http://atpbox.ru/wp-content/uploads/2017/01/GOST-23004-78.pdf
http://atpbox.ru/wp-content/uploads/2017/01/GOST-23004-78.pdf
http://atpbox.ru/wp-content/uploads/2017/01/GOST-23004-78.pdf
https://docs.cntd.ru/document/573230583#6560IO
https://docs.cntd.ru/document/573230583#6560IO

JlaBaTh SKCTIEPTHBIC PEKOMEHIAIINHN U WHCTPYKIIUHU TI0 TEKYIIEMY
WCIIOJIB30BAHUIO, YXOY U TEXHUIECKOMY OOCITY)KHBAHUIO
000py10BaHUSI.

) Yurtath ¥ MIOHUMATh NPUHIUITHAIBHBIE CXEMBI, @ TAK)KE BHOCUTD
nomnosiHeHus: B HuX B CAIIP B COOTBETCTBUM € OMCAHUEM (DYHKIIUU.

6 [Tonumarts pazaensl yeprexHbix crangaptoB (DIN ISO 1219),
KOTOpbIE€ HEOOXOIUMO UCIOJIb30BATh.

7 [TpoekTrupoBaTh INEKTPUUECKUE LIETIH.

8 Yurtarh, TOHUMATH CIIOKHBIE TEXHUUECKHE YEPTEKH,
NPUHLUIINAIBHBIE CXEMBI, IIJIaHbI, OMUCAHUS (QYHKIIHI.

9 BEBIOTHATE MOHTaX KaOEMBbHECYIITUX CUCTEM, KIIEMM, KOMIIOHEHTOB H

IPOBOIHUKOB COTJIACHO YEPTEKaM U yCTaHOBJIEHHBIM JIOIYCKaM.

10 W3MepsATh U pacCUUTHIBATh BEPHBIE MOTOKEHUS MOAJIEKAIINX
YCTaHOBKE KOMIIOHEHTOB.

11 VYcranaBnuBath kabenb-KaHallbl, KaOeIH, ycTpoicTBa, MpUuOOphI U
(UTUHTH.

12 KoMMyTupoBaTh Cl10KHbIE KaOEJTbHBIE CUCTEMBI.

13 HcnbIThIBaTh U MPOU3BOIUTH ITyCKOHAIAIOYHbIE PAOOTHI,
YCTaHOBJIEHHOT'O 000pY1I0BaHUSI.

14 Co3znaBaTh aJITOPUTMBI IPOIPAMMUPOBAHUS B COOTBETCTBUH CO
creu(pUKausIMU U CXEMaMHu.

15 Boinonssats koHpuUrypanuto s3kpanoB UMU B cooTBeTCTBHM CO
crenupuKaIusIMI U CXEMaMHU.

16 Boinonusats koHpurypauuto VFD/VSD cornacHo onucaHuio
GYHKITUH.

17 JlemoHCTpUpOBaTh GYHKIIUUA PEKUMOB U MPETOCTABIISITH
KBaJIM(DUIIMPOBAHHBIE PEKOMEHIAINN U HHCTPYKITHH.

18 Breinonuats nporpammupoBanue coriaacHo MOK.

19 [IpuMeHATh NpaBUIIbHBIE CIIOCOOBI MOMCKA HEUCIIPABHOCTEH.

20 Hcnonb30BaTh pa3nuyHble KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI

TUTsl OOHAPYKEHUST HEUCIIPABHOCTEH.




