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HcTounuk mydamkannu
OdunmanbHbI HHTEpHET-MOPTal MpaBoBoi nHGopMaruu http://pravo.gov.ru, 26.12.2023

I[Ipumeyanue K TOKYyMEHTY
Hauasno neiicrBust nokymenta - 01.09.2024.

Cpoxk neiicTBust fokyMeHTa orpanndeH 1 cents6ps 2030 rona.

Ha3Banue 10KyMeHTa

[Ipuka3z Muntpyna Poccum ot 22.11.2023 N 8221

"O6 yTBepkAeHHUH MpodeccuoHanbHOro cranaapra "ChenuamucT B 0ONAacTH NPOSKTHPOBAHUS U
COIIPOBOKICHUSI MPOM3BOJCTBA ONTOTEXHHKH, ONTUYECKHX M ONTHUKO-3JEKTPOHHBIX NPUOOPOB H
KOMILIEKCOB"

(3apeructpupoBano B Muntocte Poccun 25.12.2023 N 76632)
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3apeructpupoBano B Muntocte Poccun 25 nexabpst 2023 r. N 76632

MWHUCTEPCTBO TPYA Y COLMATIbHON 3ALLUUTBI POCCUACKOWU ®EOEPALUA

NMPUKA3
oT 22 HosAGpsa 2023 r. N 822H

Ob YTBEPXAEHUU NMPOPECCUOHAIIbHOIO CTAHOAPTA
"CNEUMATNINCT B OBJIACTU NPOEKTUPOBAHUA U COMNPOBOXAOEHUA
NMPOU3BOACTBA ONTOTEXHUKWU, ONTUYECKUX U ONTUKO-IJIEKTPOHHbIX
NMPUBOPOB U KOMITJIEKCOB™

B cootBerctBuM ¢ nyHkrom 20 IlpaBun pa3paOoTKu M YTBEp)KICHUS NPO(ecCHOHANBHBIX
CTaH/IapTOB, YTBEP)KIACHHBIX nocTaHoBieHueM IIpaBurensctBa Poccuiickoin @enepanuu ot 10 anpens
2023 r. N 580, mpuka3bIBao:

1. VYTBepauth mnpuiaraembiii npodeccuoHanbHbIM cTaHgapT "Chneuumanuct B 00JacTH
IIPOEKTHUPOBAHUS U COIIPOBOKACHUS NIPOU3BOACTBA ONTOTEXHUKH, ONITUYECKUX U ONTUKO-3JIEKTPOHHBIX
prOOPOB U KOMILIIEKCOB".

2. Ilpu3HaTh yTpaTUBIINM CHIIy IpHKa3 MUHKMCTEpPCTBA TPyla M COLMAIBHOMN 3alIuThl Poccuiickoit
Oeneparn ot 24 nmekabps 2015 r. N 1141a "OO6 yrBepx)aeHHH NPOPECCHOHATBHOTO CTaHAapTa
"Cneuuanuct B 00JaCTH MPOEKTUPOBAHUS U COMPOBOKICHUS IPOU3BOJCTBA ONTOTEXHUKH, ONTHUYECKUX
U ONTHKO-3JIEKTPOHHBIX NPUOOPOB M KOMILIEKCOB" (3aperucTpupoBaH MHUHHCTEPCTBOM FOCTULIUU
Poccutickoit ®eneparuu 28 ssuBaps 2016 r., perucrparmonssiii N 40836).

3. YcTaHOBUTb, UTO HACTOSIIMM NpUKa3 BCTynaeT B cuily ¢ 1 ceHta0ps 2024 r. u neiictByet 10 1
ceHtsiops 2030 r.

Munuctp
A.O0.KOTAKOB

YT1BepxkaeH

IpHUKa30M MUHUCTEPCTBA TPyAa
Y COLIMAJIbHOM 3aIlUThI
Poccuiickoit ®enepanuun

ot 22 Hosi6ps 2023 r. N 822H

NMPO®ECCUOHAIBbHbIA CTAHOAPT
CNEUMANINCT

B OBJIACTU NMPOEKTUPOBAHUA U COMPOBOXAEHUA MPOU3BOLOCTBA
ONTOTEXHUKU, ONTUYECKUX U ONTUKO-IIJIEKTPOHHbIX
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NMPUBOPOB N KOMIMTJIEKCOB

762

Perucrpanuonssiii Homep

l. Oowme cBeaeHus

Pa3paboTka onTOTEXHUKH, ONTHUYECKUX M ONTHKO-3JIEKTPOHHBIX MPUOOPOB U

29.004
KOMIUIEKCOB U CONPOBOXKICHHUE UX MPOU3BOJICTBA

(HaMeHoBaHuE BUAA MPO(eCcCHOHATBHON e TEIbHOCTH) KOJ

OcHoBHas uyenb Buaa npocgeccnoHanbHon AeATeNnbHOCTH:

Co3nanne KOHKYpEHTOCIIOCOOHOH ONTOTEXHUKH, ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX
npubopoB

pynna 3aHATUN:

214 Crienmanuctel B 00s1acTu | - -
TEXHHUKH, HE BXOJISIINE B
JpyTue rpymmsl
(xon OK3 <1>) (HaMMEeHOBaHUE) (xon OK3) (HaMMEeHOBaHUE)

OTHeceHue K BuAaM 3KOHOMMYECKOWN AeATeNIbHOCTMU:

26.51 [Tpon3BOACTBO HHCTPYMEHTOB U TPUOOPOB MIJIsi H3MEPCHHSI,
TECTUPOBAHUS U HABUTAIIUU
26.70 [Tpon3BOACTBO ONTHYECKUX MTPUOOPOB, GOTO- U KHHOOOOPYIOBAHUS
72.19 Hayunble nccienoBanus 1 pa3paboTKy B 007aCTH €CTECTBEHHBIX U
TEXHUUYECKUX HAYK MIPOYHe
(kog OKBDOJI <2>) (HamMeHOBaHWE BHJ1a SKOHOMUYECKOH JCSITEIHPHOCTH)
Il. OnucaHme TpyAoBbLIX PYHKLUN, BXOAALLMX
B npod)eccrmoHanbHbIN cTaHaapT (PyHKUMOHaNbHasA KapTa
Buaa npoceccuoHanbHOU AeATENbLHOCTH)
O060011IeHHBIE TPYIOBBIE PYHKIUU TpynoBsie QyHKINU
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KO

HanMMCHOBAHUC

YPOBEHb
KBauuKa
112078

HaMMCHOBAaHUC

KoL

YpoBeHb
(momypose
HbB)
KBaMpuKa
112078

[Tonnepxka
MIPOLIECCOB
pa3paboTku
OTNITUYECKUX
TEXHOJIOTHH,
OTITUYECKUX U
OITUKO-3JIEKTPOH
HBIX IPUOOPOB

TexHuueckast
MOJIJIEPIKKA MPOLIECCOB
MPOEKTUPOBAHUS U
MIPOU3BOJCTBA
OIITUYECKUX U
OIITHKO-3JICKTPOHHBIX
puoOpOB

A/01.5

5

Texandueckas

Mo ACPIKKa
MIPOBEICHUS
HCCIICIOBaHUM
ONTHYECKUX
TEXHOJIOTHH,
ONTHYECKUX U
ONTHUKO-3JIEKTPOHHBIX
npudopoB

A/02.5

[IpoexkTupoBanue u
KOHCTPYUpPOBaHUE
ONTOTEXHUKH,
ONTUYECKUX U
OITHUKO-3JIEKTPOH
HBIX IPUOOPOB U
KOMILIEKCOB

OnpeneneHue ycloBHil
U PEeKUMOB
JKCILTyaTaIuH,
KOHCTPYKTHUBHBIX
0COOEHHOCTEM
pa3pabaTeiBaeMOit
ONTOTEXHUKH,
ONTUYECKUX U
OTITUKO-DJIEKTPOHHBIX
npubOpoB U
KOMILJIEKCOB

B/01.6

Pazpabotka
TEXHHUYECKUX
TpeOOBaHMI U 3aaHUI
Ha MMPOEKTUPOBAHKE U
KOHCTPYUPOBaHHE
ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX
pruOOPOB, KOMIUIEKCOB
¥ MX COCTaBHBIX
yacTen

B/02.6

[IpoexTupoBanue
ONTUYECKUX U
OINTHUKO-3JIEKTPOHHBIX

B/03.6

HafeXHasa npaBoBas noaaepXxka
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npubOpOB, KOMIUIEKCOB
Y UX COCTaBHBIX
yacTel u pa3paboTka
KOHCTPYKTOPCKOU
JOKYMEHTAIUH Ha UX
U3rOTOBJICHHE

C [IpousBoacTBo
ONTOTEXHUKH,
ONTUYECKUX U
OIITHUKO-3JIEKTPOH
HBIX IpPUOOPOB U
KOMILJIEKCOB

Pa3zpaboTka
TEXHOJIOTHYECKUX
IPOIIECCOB
U3TOTOBJICHHUS, COOPKH,
FOCTUPOBKH M KOHTPOJIS
ONTHYCCKUX U
OTITUKO-2JIEKTPOHHBIX
puOOPOB U
KOMILIEKCOB,
pa3zpaboTka
COOTBETCTBYIOLIEH
JIOKYMEHTAITU!

C/01.6

CorpoBoxJieHHne
BHEJIPEHUS
TEXHOJIOTHYECKHUX
MIPOIIECCOB
MPOU3BOJICTBA U
KOHTPOJISI KauecTBa
ONTOTEXHUKH,
OIITHUYCCKUX U
OINITUKO-3JIEKTPOHHBIX
puOOpPOB, KOMILJIEKCOB
U X COCTaBHBIX
yacreu

C/02.6

[IpoextupoBanue
cHenuaJbHOM OCHACTKU,
MPEyCMOTPEHHON
TEXHOJIOTHEH
HM3TrOTOBJICHUS
OINITOTEXHUKH,
ONTHUYECKUX U
ONTUKO-3JIEKTPOHHBIX
npruOOPOB, KOMIUIEKCOB
1 UX COCTaBHBIX
qacTei

C/03.6

KoHntposs kauecTBa
BBIITyCKaeMOM
ONTHUYECKOMN

MPOAYKIIHH

C/04.6

HafeXHasa npaBoBas noaaepXxka
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D HccnenoBanus u
pa3paboTKu 1o
CO3JIaHHIO
ONTHYCCKUX
TEXHOJIOTHUH,
ONTHUYECKUX U
ONTHKO-3JIEKTPOH
HBIX IpUOOPOB

Ornpenenenue
HallpaBJICHUH,
conep>KaHus
TEOPETHUECKUX U
3KCHEPUMEHTAIbHBIX
HCCIIEIOBAHUH 1O
CO3/IaHUI0 HOBBIX
ONITHYECKUX
TEXHOJIOTHH,
ONTHUYECKUX U
ONTHKO-3JIEKTPOHHBIX
npubOpoB U
KOMIUIEKCOB

D/01.7

MopenupoBanue
paboThl ONTHYECKUX U
ONTHUKO-3JIEKTPOHHBIX
puOOPOB HA HOBBIX
MIPUHIMUIIAX

D/02.7

OKCIIEpUMEHTAIIbHBIC
UCCJICIOBAHMUSI 110
CO3aHUIO ONTHYECKHUX
Y ONITUKO-3JIEKTPOHHBIX
npubOpoB U
KOMILIEKCOB

D/03.7

Pazpabotka
TEXHOJIOTHI1
pEeTHCTpaIiy, XpaHCHUS
1 00paboTKH
uHbOpMAaIUH C
HCTIONb30BaHUEM
ONTUYECKUX U
OIITHKO-3JIEKTPOHHBIX
MpUOOPOB U CUCTEM

D/04.7

Pa3paboTka HOBBIX
TEXHOJIOTHI1
MIPOU3BOJICTBA
ONTUYECKUX U
ONTHUKO-3JIEKTPOHHBIX

npuboOpoB

D/05.7

lll. XapakTtepuctuka o6006LEeHHbIX TPYAOBbIX (PyHKLUN

3.1. O6006LwweHHan TpyaoBas pyHKUMA

HafeXHasa npaBoBas noaaepXxka
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[Tonnepxka nporueccon
a3pabO0TKH ONTHYECKUX YpoBeHb
Hanmenopanue | P2P . Kon A p 5
TEXHOJIOTHH, ONTHYECKUX U KBaTMUKAITIH
ONITHKO-3JICKTPOHHBIX TTPHOOPOB
[Ipoucxoxnaenue
N 3auMCTBOBAHO
0000111eHHOM Opurnaan X
o U3 OpUTHHAJIa
TPYI0BOM (HyHKINK
Kon Peructparnmonnsrit
OopuruHana HOMED
npogecCuOHATBLHOTO
cTaHjapra
Bo3moxxubie Texuuk
HaVMEHOBaHUS TexHHUK-TEXHOJIOT
JOJKHOCTEH, TexXHUK-KOHCTPYKTOP
npodeccuit Nuxenep-npoextuponinuk I kaTeroprun

Nuxenep-koncrpykrop Il kareropuun
Nuxenep-texnonor Il kareropun
Nuxenep-uccnenosarens I kareropun

TpeboBanus k
00pa30BaHMIO U
00y4eHHIO

Cpennee npodeccnoHanbsHOEe 00pa30BaHUE - TPOTPAMMBI TOATOTOBKHU
CIICI[ATIMCTOB CPEIHETO 3BEHA

1501050

Bricmiee oOpazoBanue - OakagaBpuaT

TpebGoBanust k
OTIBITY
MPaKTUYECKOU
paboThI

Jlns TeXHUKA, TEXHUKA-TEXHOJIOra, TEXHUKA-KOHCTPYKTOPA HE MEHEE
OJIHOT'O I'0J1a Ha ONTHUYECKOM MPOU3BOJICTBE UM IKCILTyaTalluu
OITHUKO-3JIEKTPOHHBIX MPUOOPOB NPU HATMYUU CPETHETO
npodeccuoHansHOr0 00pa3oBaHus

Oco0sIe ycroBus
JI0IycKa K pabore

ITpoxoxxaeHne 00s3aTeNbHBIX MPEIBAPUTENBHBIX U EPUOINIECKUX
MEJIUIUHCKUX OCMOTPOB <3>

[TpoxoxxaeHne o0yyeHHus MepaM MoKapHO# OezomacHocTH <4>
[TpoxoxxaeHne o0ydeHHs MO0 OXpaHe Tpya U MPOBEPKH 3HAHUS
TpeOoBaHUIl OXpaHbl Tpyaa <5>

Hannuue ne mwke Il rpynmsr 1o a5ekTpo6e30nacHoCTH <6>

Hpyrue
XapaKTePUCTUKHU

st muir co cpenaumM npodecCHoHAIBHBIM 00pa30BaHUEM
PEKOMEHIyeTCsI TOTIOIHUTEIbHOE PpodeccnoHanbHOEe 00pa30BaHUE -
MPOrPaMMBbI MOBBIIIEHUS KBATU(UKALIUY IO KOMITBIOTEPHOMY
CUHTE3Y ONTHUYECKUX CUCTEM WJIM KOHCTPYUPOBAHUIO
OIITHUKO-3JIEKTPOHHBIX TPHUOOPOB

JdononHutenbHbIe XapaKTepUuctTukKun

HafeXHasa npaBoBas noaaepXxka
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HaumenoBanue Kon HaunmenoBanue 6a30B0ii TpyMIIBL, JOIDKHOCTH
JIOKyMEHTa (mpodeccun) niM crenuanbHOCTH
OK3 2149 CreranucTel B 00J1aCTH TEXHUKH, HE BXOJAIIME B

JIpyTue IpyIbl

EKC <7> - NHxeHep-KOHCTPYKTOp (KOHCTPYKTOP)
- NHxeHep-npoeKTUPOBLINK
NuxeHep-TexHOIOT (TEXHOJIOT)
- TeXHUK-KOHCTPYKTOP
OKIIJITP <8> 22491 NHXeHep-KOHCTPYKTOp
22827 NHXeHep-npoeKTUPOBLIUK
23500 KoncTpykrop
26996 TeXHUK-KOHCTPYKTOP
OKCO <9> 2.12.02.05 | Ontuyeckure U ONTHKO-3JIEKTPOHHbIE TPUOOPHI U
CHUCTEMBI

2.12.03.01 |IIpubopoctpoenue

2.12.03.02 | OnrorexHuKa

2.12.03.03 | ®oroHuka 1 onTouH(pOpMaTUKa

2.12.03.05 |JIa3epHas TeXHUKA U Ja3€pHbIE TEXHOJIOTUU

3.1.1. TpyaoBas ¢yHKUMA

TexHuveckas moaIepxrka
[IPOLIECCOB IPOEKTUPOBAHUS U YposeHb
Haumenosanue | P P p Kox | A/01.5 | (momypoBeHb) 5
MPOU3BOJICTBA ONTHYECKHUX U
KBaJTU(DUKAITIH
OIITUKO-DJICKTPOHHBIX TPHUOOPOB
ITponcxoxxaenne 3auMCTBOBaHO
P i Opurunan X
TPYIOBOM (DYHKIIUN U3 OpUTHUHAJA
Kon Perucrpanuonnsii
OpHUTHHAJIA HOMED
pohecCuoHaIBLHOTO
cTaHjapTa
www.consultant.ru CrpaHvua 8 u3 46
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

Tpynoseie Omnpenenenue TpeOOBaHUN K MPOSKTHUPYEMBIM WM HM3TOTABIMBAEMBIM
JNENCTBUSA ONTHUYECKUM ACTAIAM U ONTUKO-IEKTPOHHBIM y3J1aM

OdopMieHre KOHCTPYKTOPCKOW JOKYMEHTAIIMA Ha JIETAIA U Y3IIbI
ONTHYECKUX U ONTUKO-AJIEKTPOHHBIX PUOOPOB

IIpoBeneHue THUIIOBBIX pacdyeToB C INPUMEHEHHEM  IIPUKIAIHBIX
KOMITBIOTEPHBIX IIPOrPAMM

[TonroroBka MarepuanoB i OGOPMIICHHS HAYYHO-TEXHUYECKHX
OTYETOB, IPE3ECHTALMI U JOKYMEHTAIIUN

Heo6xonumeie AHanu3upoBaTh  TEXHUYECKHE  TpeOOBaHUs, IPENBABISEMBIE K
YMEHHUS pa3padaTbIBaeMbIM ONTHYECKUM JETASIM U ONTHKO-3JIEKTPOHHBIM y3JIaM

PaGorate ¢ HaydHO-TeXHHYECKOHW wuWHpoOpManueir B  0o0JIacTu
po(heCcCHOHATILHOM JIEATEIILHOCTH B IEYaTHOM U IIUPPOBOM (opmare

Paborarp ¢ 0a3aMu JaHHBIX U UCTOYHUKAMH WHpopManuu B mu(poBoM
dbopmate

IIpuMeHATH NPUKIIaHBIE KOMIIBIOTEPHBIE IIPOrPAMMBbI

[IpuMeHATH ~ KOMIBIOTEPHBIE  OpOorpamMMbl it O(OpMIICHUS
Hay4YHO-TEXHUUYECKHUX OTYETOB, IPE3EHTALUN U IOKyMEHTALUN

HGO6XOI[I/IMBIG Buael ¥ Ha3HaueHHE ONTHYECKUX JeTajiell u OIITUKO-3JICKTPOHHBIX
3HaHUA KOMIIOHCHTOB

HpI/IHLII/IHBI KOHCTPYUPOBAHUA OIITUKO-3JICKTPOHHBIX HpI/I60p0B

OnTtnyeckue MaTepHraJibl U TEXHOJIOTUN

MCTO,Z[I)I CHHTE3a OIITUYCCKUX CUCTEM

KomneloTepHsle mnporpamMmbl  JUisi  OQOPMIICHHUS JOKYMEHTallMM |
BBIIIOJIHEHKS PACYETOB

OnacHble M BpeAHbIE JKCIUTyaTallMOHHbIE (DAKTOPBI, MPEAEbHO
JONyCTUMBIE YPOBHH MX BO3JCHCTBUS HA YEJIOBEKa, TEXHUKY U
OKPY’KaIOILYIO CpeLy

Cucrema JOITYCKOB U ITOCAZI0K

OcCHOBBI METPOIOTUHN

FOCY}IapCTBCHHI)IG M OTPACJICBBIC CTAHAAPThI, CTAHAAPTLI OpraHU3allnn

Enunas cucreMa KOHCTPYKTOPCKOM TOKyMEHTAlUN
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"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

Jlpyrie
XapaKTepI/ICTI/IKI/I

3.1.2. TpyaoBas ¢pyHKUMA

TexHuyeckast HogAepKKa
MPOBEJICHUS HCCIeA0BaHUN YpoBeHb
HaumeHoBaHue | ONTHYECKUX TEXHOJIOTUH, Kox | A/02.5 | (moxypoBeHb) 5
ONTUYECKUX U KBaJTA(DUKAITIH
OINTHUKO-3JIEKTPOHHBIX TPHUOOPOB
[Ipoucxoxnenue 3auMCTBOBAaHO
P i Opurunan X
TPyAOBOH (HYHKIIHH U3 OpUrHHaIa
Kon Perucrpanuonssiii
OpUTHHAaJa HOMeEp
poheccuoHaIbHOrO
CTaHaapTa
TpynoBeie [Tonck Hay4HO-TEXHUYECKOW MH(OPMALIUU IO 3a/1aHHOM TeMe
JNEUCTBUSA
Pacyer mnapaMeTpoB THINOBBIX Y3JI0B U DJIEMEHTOB ONTHYECKUX U
OTITHUKO-3JIEKTPOHHBIX TPUOOPOB
[IpoBenenne oNTUYECKUX UCCIEAOBAHUA U U3MEPEHUI
O6paboTka pe3ynbTaTOB HCCICIOBAHUS U U3MEPECHHM
[TonroroBka MarepuanoB i OQGOPMIICHHS HAYYHO-TEXHUYECKHX
OTYETOB, IPE3EHTAIIMN U JOKYMEHTAITUH
HeobOxonumeie AHnanu3upoBaTh TpeOOBaHMSA, TPENbSIBIIEMbIE K pa3padaThiBaeMbIM
YMEHUS ONTHYECKUM U  ONTHUKO-IJICKTPOHHBIM  MPUOOpaM,  ONTUYECKUM

TEXHOJIOTHAM

PaGorate ¢ HayuHO-TexHHMuYeckoW wuHopmarmein B objactu
poeCCUOHAIBHON JEATETFHOCTH B TIEYaTHOM U ITu(poBOM dopmare

PaGorate ¢ 0a3zamMu JaHHBIX U UCTOYHUKAMU MHGOpPMaALMU B IIUPPOBOM
dbopmate

[IpuMeHsSTh ONTHYECKUE JJIEMEHTHI, YCTPOHCTBA U MNPUOOPHI JUIsS
MPOBEJICHUS UCCIIEIOBAHUI U U3MEPEHUI

[IpuMeHATH NPUKIIaJHbIE KOMIIBIOTEPHBIE IPOIPAMMBI

BeimonHATe pacueTsl M 00pabaThIBaTh pe3yJbTAaThl MCCIEAOBAHHNA U
U3MEPEHHM C IPUMEHEHHUEM MPUKIIAIHBIX KOMIIBIOTEPHBIX ITPOrpaMm

HafeXHasa npaBoBas noaaepXxka
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[IpuMeHSATH ~ KOMIBIOTEPHBIE  OpOTpaMMbl it O(GOpPMIICHUS
Hay4YHO-TEXHUYECKUX OTYETOB, PE3CHTALMN U JTOKYMEHTALIUH

Heo0xoaumbie Bungpl v HazHaueHWE ONTHUYECKHX [JETANCd U ONTHUKO-3JIEKTPOHHBIX
3HAHUA KOMIIOHEHTOB

[TpuHIUIIBI KOHCTPYHPOBAHHUS ONITUKO-JIEKTPOHHBIX TPHOOPOB

HpI/IHLII/IHBI OIITHYCCKUX I/IBMepeHI/Iﬁ

OnTtrnueckue MaTepHraJibl U TEXHOJIOTUU

MCTO,Z[I)I CHHTE3a OIITUYCCKUX CUCTEM

KomneloTepHsle  mporpammbl  Juist  oOpMJICHHS  JIOKyMEHTallUH,
BBIIIOJJHEHMSI  pacdyeTra ONTHYECKUX CHCTEM M INPOECKTHUPOBAHUS
OIITUKO-3JIEKTPOHHBIX PUOOPOB

OnacHble ¥ BpeAHbIE JKCIUTyaTallMOHHBIE (DAKTOPBI, MPEAeNbHO
JOMYyCTHUMbIE YPOBHHM HX BO3JCUCTBUS Ha YENOBEKa, TEXHHUKY U

OKPYKAIOLIYIO CpeIy

Cucrema AOITYCKOB 1 ITOCAI0K

OCHOBBI METPOJIOTUU

FOCY}IapCTBeHHI)Ie M OTPACJICBBIC CTAHAAPTHI, CTAHAAPTHI OpTraHU3allunu

Enunas cucteMa KOHCTPYKTOPCKOW TOKyMEHTALUN

Jlpyrie -
XapaKTepI/ICTI/IKI/I

3.2. O6006LwWweHHan TpyaoBas pyHKUMA

[IpoekTupoBanue u
KOHCTPYHPOBAHHUE ONTOTEXHUKH
PYHp ’ YpoBeHb
HanmeHoBaHHE | ONTHYECKHX U Kopx B 6
KBaJTU(DUKAITIH
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB
1 KOMILIEKCOB
[Ipoucxoxnenue
N 3anMMCTBOBaHO
00001IeHHON Opurunan X
. W3 OpUTHHAJIA
TPyAOBOH (QYHKIHH
Kon Perucrpanuonssiii
opurvHaa HOMED
podeCCHOHATIEHOTO
cTaHzapTa
www.consultant.ru CrpaHvua 11 u3 46
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

BosmoxubIe Nuxenep-npoexktupoBuuk I kareropun
HaVMEHOBAHUA Nuxenep-koHcTpyKTOp Il Kareropuu
JIOJKHOCTEH, HNuxenep-npoekTupoBIIUK | kareropuu
npodeccuit Nuxenep-koHctpykrop I kareropuu

Benymuit HHXEHEP-IIPOSKTUPOBILUK
Benyummii uHXKeHep-KOHCTPYKTOP

TpeboBanus k Briciiee oOpa3zoBanue - OakaiaBpuaT

00pa3oBaHMIO U W

00y4eHHIO Briciee oOpazoBanue - crieruaainTeT

TpeboBanus k Jns naxeHepa-npoexktupoBIinyka Il kareropuun

OTIBITY (umxeHepa-koHCTpyKTopa Il kareropum) onbIT paboTHl HE MEHEe
MPaKTUYECKOU JIBYX JIET HH)KE€HEepoM-TipoekTupoBuiukoM 11 kareropuu

paboThI (umxeHepoM-kKoHCTpyKkTOpoM 11l Kateropuu) mpu HaJTUYUU BHICILIETO

oOpazoBaHus - OakansaBpuar

Jlns nHKeHepa-IpoeKTUPOBINKKaA | kKaTeropun
(uHXXeHepa-KOHCTpyKTopa I kaTeropun) oneIT paboOThl HE MEHEE ABYX
JIET UHXKEHEPOM-ITPOeKTUpOBIIKUKOM II kareropun
(uHXeHepoM-KOHCTpyKTOpoM 11 kaTeropuu) npu HaJIMYUK BBICILIETO
oOpa3oBaHusl - OakanaBpuaT

Jns nakeHepa-npoektuposInrka Il kareropun
(uHxeHepa-koHCTpyKkTopa Il kareropumn) TpeOOBaHUS K OIBITY
paboTHI HE MPEABSABISAIOTCS MTPH HAIWMIUX BBICIIETO 00pa30BaHUS -
CHeIHATUTET

Jnsa nexenepa-npoextuposinuka I kateropun
(uHXeHepa-KOHCTpYKTopa | kareropuu) onbIT paboOThl HE MEHEe
OJIHOT'O I0/1a MH)XEHEPOM-ITPOEKTUPOBINKKOM I kareropun
(uHxeHepoM-KoHCcTpykTOopoM Il kaTeropun) npu HaJIMYMK BBICIIETO
00pa3oBaHMsI - CIICTIHATUTET

Jlnst Bey1iero nHxeHepa-KoHCTPYKTOpa (BEIyIEero
MH)KEHEePa-MPOEKTUPOBLINKA) ONBIT pabOThI B 001aCTH
MPOEKTHUPOBAHHUS ONTUKO-JIEKTPOHHBIX TPUOOPOB HE MEHEE MATU
JeT

Oco0bble ycroBus [TpoxoxaeHne 00s13aTeNbHBIX PEIBAPUTEIBHBIX U MEPUOTNIECKUX
JI0MycKa K paboTe | MEAMIMHCKUX OCMOTPOB

[TpoxoxxaeHne o0yueHus MepaM MOkKapHOH 6e30MacHOCTH
[Ipoxoxaenne oOy4eHus [0 OXpaHe TPyia U MPOBEPKHU 3HAHUS
TpeOOoBaHUI OXpaHbl TpyJa

Hannuue ve Hrke [ rpynmsl 1o 251eKTpoOe30nacHOCTH

Hpyrue -
XapaKTePUCTUKHI

HdononHutenbHble XapaKkTepPUCTUKU
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"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

HaumenoBanue Kon HaumenoBanue 6a30BOi rpyNIbl, JOKHOCTH
JIOKyMEHTa (mpodeccun) niM crenuanbHOCTH

)
=~
(O8]
™
=~
\O

CreranucTel B 00J1aCTH TEXHUKH, HE BXOJAIIME B
JIPyTHE TPYIIIIbI

EKC - NHxeHep-KOHCTPYKTOp (KOHCTPYKTOP)
- NHxeHep-npoeKTUPOBLINK

OKIIITP 22491 NHxxeHep-KOHCTPYKTOP
22827 Nnxenep-npoeKTUPOBIIUK
23500 Konctpykrop

OKCO 2.12.03.01 |IIpubopocTtpoenue

2.12.03.02 | OoroTrexHuka

2.12.03.03 | ®oToHUKA M ONTOMH(POPMATHKA

2.12.03.05 |Jla3zepHast TEXHHKA U JIa3€PHBIE TEXHOJIOTUH

2.12.05.01 |DneKTpOoHHBIE B ONITUKO-3JICKTPOHHBIE TPHUOOPHI U
CUCTEMBI CTIeINaJIbHOTO Ha3HAYEHUS

3.2.1. TpyaoBas cpyHKUMA

Ornpenenenue yciaoBuil u
PEKUMOB 3KCILTyaTaluu,

KOHCTPYKTUBHBIX OCOOCHHOCTEH YpoBeHb
HaunmenoBanue |paspabareiBaemoii ontorexuuku, | Kox | B/01.6 | (mogypoBeHsb) 6
ONTUYECKUX U KBaJTA(pUKAIIH

ONTHUKO-3JICKTPOHHBIX HpI/I60p0B
N KOMILJICKCOB

IIpoucxoxnenue 3alMCTBOBAaHO
" Opurunan X

TPYAOBOH (QyHKIHH U3 OpUruHasia

Kon Perucrpanuonnsii

OpUTHHAaJa HOMeEp
pohecCuoHaIBLHOTO
CTaHjaapTa
TpynoBbie CornacoBaHve C 3aKa34MKOM YCIOBUM M PEXKUMOB SKCIUTyaTalluu,
NecTBUs KOHCTPYKTUBHBIX ~OCOOEHHOCTEH pa3paldaThiBa€MON ONTOTEXHHUKH,

ONTHUYCCKUX U OIITHUKO-3JICKTPOHHBIX HpI/I60p0B 1 KOMILJICKCOB
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"Cneumanuct B 06nacTtu NpoeKTUpOB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

Omnpenenenue TpeboBaHMI K pa3padaTblBaeMbIM ONTHYECKHM U
ONTUKO-JIEKTPOHHBIM PUOOpaM U UX XapaKTEPUCTUK

[Touck HAayYHO-TEXHUYECKOU nH(popManuu 00 aHajorax
pa3pabaTbiBacMON ONTOTEXHHUKH, ONTHYCCKHX W OITHKO-3JIEKTPOHHBIX
MpuOOPOB W  KOMIUIEKCOB C TpPUMEHEHHEM HWH()OpPMAIMOHHBIX
TEXHOJIOTHI

O06paboTka HayyHO-TEXHUYECKOM MH(popMaluu 00 U3AeTusX-aHanorax,
aHaJIM3 OTEYECTBEHHOTO U 3apy0eKHOTO ONBITa UX IPOU3BOJICTBA

[IpoBenenue pacdyeToB, HEOOXOAUMBIX JJs TPOEKTUPOBAHUSA U
KOHCTPYUPOBAHMS ONTOTEXHUKH, ONTHUYECKMX M ONTHKO-3JIEKTPOHHBIX
nprOOPOB U KOMIUIEKCOB

OdopmieHre  HaydyHO-TEXHHMUYECKUX  OTYETOB IO  pa3paboTke
ONTOTEXHUKH, ONTHYECKHUX U ONTHUKO-3JEKTPOHHBIX NPUOOPOB U
KOMILJIEKCOB C MPUMEHEHUEM KOMIBIOTEPHBIX MTPOrpamMm

Heobxoaumbie AHanM3MpOBaTh ~ TEXHUYECKHE TpeOOBaHMS, TNPENBIBISEMbIE K
YMEHUS pa3pabaTbIBaéMOil ONTOTEXHHUKE, ONTHYECKUM U ONTHUKO-3JIEKTPOHHBIM
npubopaM U KOMIUIEKCaM

[IpoBOAUTH MATEHTHBIN ITOUCK

PaGotath ¢ HaydHO-TeXHHMYECKOHl uHpopmauueili B  obiactu
npodecCHOHATIBLHOM 1eATEIFHOCTH B IIe4aTHOM U IupoBoM popmate

PaGorats ¢ 6a3amu JaHHBIX U UCTOYHUKAMH WHGOpMAIMU B IIU(POBOM
dopmare

HpC,Z[CTaBJ'ISITL I/IHCI)OpMaI_II/IIO B CUCTEMATU3NPOBAHHOM BHU/IC

OOO0OCHOBEIBATh npeajaracMbl€ TEXHUYCCKUE PEIICHUA

[IpuMmeHsITH  CUCTEMBI  aBTOMATU3UPOBAHHOTO  MPOEKTHUPOBAHUS
OITUKO-3JIEKTPOHHBIX IPHOOPOB

[IpyMeHsITh KOMIBIOTEPHBIE MpOrpamMMmbl Ui OGOpPMIICHUS Hay4dHO-
TEXHUYECKUX OTYETOB, IPE3CHTALUN U TOKyMEHTAlUU

PaboTaTh ¢ cucTemMamu AJIEKTPOHHOTO JJOKYMEHTOO00pOTa

Heo0Oxonumeie OcHOBHbIE 00JIaCTH MPUMEHEHHUS ONTOTEXHUKH, ONTHYECKUX U
3HAHUS ONTHUKO-3JIEKTPOHHBIX TPHUOOPOB U KOMILJIEKCOB

[TpyHIMIIBI QYHKIMOHUPOBAHUSL ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX
pruOOPOB M KOMILJIEKCOB

DOnemeHTHast 6a3a ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[TpuHIUIBI KOHCTPYHPOBAHUS ONITHKO-3JIEKTPOHHBIX TPHOOPOB

Teopm{ Hpe06pa3013aH1/151 CUTHAJIOB B OIITUKO-3JICKTPOHHBIX CUCTCMAX

TexHomornu cOOPKH, IOCTHPOBKM WM KOHTPOJS ONTHUKO-3JIEKTPOHHBIX
npubopoB

MeTobl CHCTEMHOI'O aHaJIn3a

MeTO,Z[bI IMPOBEACHUA ITAaTCHTHBIX I/ICCJ'Ie,[[OBaHI/Iﬁ

[TporpammHuoe o0ecrieueHue TUIs aBTOMATHU3HPOBAHHOTO
IPOEKTHUPOBAHUS ONTUKO-JIEKTPOHHBIX TPUOOPOB

TexHomorun WHGOPMAITMOHHOW TOJJCPKKH  KU3HCHHOTO  ITUKJIA
U3Ienni

ABTOMaTH3UPOBAHHBIC CHCTEMBI YIIPABJICHHUS WHKCHEPHBIMU JTaHHBIMU
u nuadopmarmeit o0 u3neITun

OnacHble W BpeAHblEe SKCIUTyaTallUOHHBIE (DAKTOPBI, MPEIEIbHO
JOIyCTUMBIE YPOBHU HX BO3JCHCTBHA Ha 4YEJIOBEKA, TEXHUKY H
OKpPYXaloUIyIo cpeny

Cucrema JOITYyCKOB U ITOCA0K

OCHOBBI METPOIOTUHU

FOCY}IapCTBeHHBIe M OTPACJICBBIC CTAHAAPTHI, CTAHAAPTLI OpTraHHU3allnun

Enunas cucrteMa KOHCTPYKTOPCKOW TOKyMEHTAlUU

HOpMaTI/IBHO-TCXHI/I‘leCKa}I AOKYMCHTAaNusd CUCTCMbl MCHCIKMCHTA
KadeCTBa

Hpyrue -
XapaKTEPUCTUKHU

3.2.2. TpynoBas cpyHKUMA

Pa3paboTka TeXHUYECKUX
TpeOOBaHMi U 3aaHUH Ha
NPOEKTHUPOBAHUE U YpoBeHb
HaumenoBanue |koHcTpyupoBaHue ontudeckux u | Kox | B/02.6 | (moxypoBeHb) 6
OINTHUKO-3JIEKTPOHHBIX ITPUOOPOB, KBaJTU(PUKAIIN
KOMIUIEKCOB U UX COCTaBHBIX
yacTen
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

IIpoucxoxnenue 3aMMCTBOBAaHO
" Opurunan X
TPYAOBOH (QyHKIHH U3 OpUruHasia
Kon Perucrpanuonnsiii
OpUTHHAaJa HOMeEp
pohecCuoHaIBHOTO
CTaHjaapTa
TpynoBbie N3yuenne w aHamM3 WCXOMHBIX TpeOOBaHW pa3pabaThIBAEMOTO
NecTBUS ONTUYECKOTO U OMTHUKO-3JIEKTPOHHOTO TPUOOpa U €Tr0 XapaKTePUCTHK

HpOBCI[eHI/Ie TEXHUYECKHUX PpPacCdC€TOB, TEXHHUKO-DKOHOMHUYCCKOIO H
(bYHKL[I/IOHaJ'IBHO—CTOI/IMOCTHOFO aHalI3a p33pa6OTKI/I OIITOTCXHHKU,
OINITUYCCKUX U OIITUKO-IJICKTPOHHBIX HpI/I60pOB 1 KOMILJICKCOB

YTouHEeHME ¥  KOPPEKTHUPOBKA  TEXHHYECKHX  TpeOOBaHHM K
pa3pabaTbiBaeMOMY ONTHYECKOMY M ONTHKO-3JIEKTPOHHOMY MPUOOPY

Pa3pa60TKa TCXHUYCCKOTO 3adaHusl, YTOUHCHHC U KOPPCKTHUPOBKA
TCEXHUYCCKUX Tpe60BaHPIfI

CocraBiienne miaHa pa3pa60TKH OIITUYCCKOI'O M OIITHUKO-3JICKTPOHHOI'O
HpH60pa, OIIPECACIICHUC KOJINMYCCTBA 3TAIIOB

CornacoBaHue C 3aKa34YukKoM  TCXHHUYCCKOI'O 3aJaHusd, CPOKOB
BBIIIOJIHCHUA 3TallOB pa3pa6OTKI/I, [epeuHsa u o0bema AOKYMCHTAIUH,
HpeﬂCTaBHHeMOﬁ Ha Ka>XXI0M OTallic

Heo6xonumeie AHanu3upoBaTh NpPEAbABIsSEMbIE K pa3padaTbIBAEMOMY ONTHYECKOMY U
yMEHUs OINTUKO-JIEKTPOHHOMY IMpHOOpPY TEXHUYECKHE TpeOOBaHUS U €ro
XapaKTEPUCTUKHU

Pa3pabaTbIiBaTh MOCIIEIOBATENILHOCTD PELICHUsI TOCTaBIEHHON 3aJjauul C
HCIIOJIB30BAaHUEM IIPUHIINAIIA CHCTEMHOIO ITOAX0a

IIpuMeHATh MHKEHEPHBIN OIBIT IIPOCKTUPOBAHUSA U KOHCTPYUPOBAHUS
ONTUYECKUX U ONTUKO-AIEKTPOHHBIX IPUOOPOB U KOMILIEKCOB

IIpuMeHATH  cHCTEMBI ~ AaBTOMATU3MPOBAHHOIO  MPOECKTUPOBAHUSA
OTITUKO-3JIEKTPOHHBIX TPUOOPOB

[IpuMeHATH ~ KOMIBIOTEPHBIE  OpOrpaMMbl it O(GOpMIICHUS
Hay4YHO-TEXHUYECKUX OTYETOB, PE3CHTALMN U TOKYMEHTAIIUH

PaGorats ¢ cucTreMaMu 3JIEKTPOHHOTO JJOKYMEHTO000pOTa

PaGortates ¢ 6a3amu JaHHBIX U UCTOYHUKAMU WHGOPMAIMU B IIUPPOBOM
¢dopmare
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

HGO6XOHI/IMBIC OcHOBEI MMPOCKTUPOBAHHUA CIOKHBIX TCXHUYCCKHUX CUCTEM
3HaHUA

[Tpuniuns!l (GyHKIMOHUPOBAHUS ONTUYECKHX W ONTUKO-3JIEKTPOHHBIX
puOOPOB U KOMIUIEKCOB

DneMeHTHas 0a3a ONTUYCCKUX U OIITUKO-3JICKTPOHHBIX HpI/I60pOB

[TpUHIUIBI KOHCTPYHPOBAHUS ONITUKO-3JIEKTPOHHBIX TPHUOOPOB

Texnomorun cOOpPKH, IOCTHPOBKH M KOHTPOJS ONTHKO-3JIEKTPOHHBIX
puOopoB

TCOpI/Iﬂ Hp606paSOBaHI/IH CHUTHAJIOB B OIITUKO-3JICKTPOHHBIX CUCTEMAX

MeTOJII)I CHUHTEC3a OIITUYCCKUX CUCTEM

MeToabI CHCTEMHOT'O aHAIN3a

OCHOBBI CUCTEMBI MCHCIPKMCHTA Ka4CCTBa

apFOHOMI/I‘-IeCKI/IC OCHOBBI ITPOCKTUPOBAHU A

HpOFpaMMHOC obecneyeHne JJIA ABTOMATHU3UPOBAHHOI'O
MPOCKTUPOBAHUA ONITHUKO-3JICKTPOHHBIX HpI/I60p0B

Texnonornn WHGOOPMALMOHHOW TOINICPKKUA KHU3HEHHOTO  IIUKIA
u3aenui

ABTOMAaTU3UPOBAHHBIE CUCTEMbI YIPABICHHUS WH)XCHEPHBIMU JIaHHBIMU
1 uHopmMmaimeit 06 u3aenun

Cucrema AOITYCKOB U ITOCAI0K

OCHOBBI METPOJIOTUU

FOCY}IapCTBeHHI)Ie M OTPACJICBBIC CTAHAAPTHI, CTAHAAPTHI OpTraHU3allnunu

Enunas cucteMa KOHCTPYKTOPCKOW TOKyMEHTALUN

HOpMaTI/IBHO-TeXHI/I‘IeCKaﬂ AOKYMCHTalusd CUCTEMbI MCHCPKMCHTA
KadyeCTBa

Hpyrue -
XapaKTePUCTUKHU

3.2.3. TpyaoBas ¢pyHKUMA

HpOCKTPIpOBaHI/IC OIITHYCCKHUX U

5 YpoBeHb
Hanmenosaupe | O THKO-JICKTPOHHBIX TIPHOOPOB, | prqy | B/03.6 | (momypoBens) 6
KOMILIIEKCOB M UX COCTAaBHBIX T —
yacTeil 1 pa3paboTka
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

KOHCTPYKTOPCKOMU
JIOKYMEHTAIlUU Ha UX
U3TOTOBJIEHHE
[Ipoucxoxnaenue 3auMCTBOBAaHO
P i Opurunan X
TPyAOBOM (QYHKIIHH W3 OpUTHHAJIA
Kon Perucrpanuonnsiii
opurvHaa HOMeEp
podeCCHOHATEHOTO
CTaHaapTa
TpynoBeie AHamu3  TpeboBaHMii K  pa3pabaThlBa€MOMY  ONTHYECKOMY H
NecTBUS ONTHUKO-3JIEKTPOHHOMY MPUOOPY

Pa3paboTka GyHKIMOHAJIBHBIX W CTPYKTYPHBIX CXEM ONTOTEXHHUKH,
ONTUYECKUX M ONTHUKO-3JEKTPOHHBIX NPUOOPOB M KOMILUIEKCOB C
ompejieieHueM MPUHIUTIA PYHKIIMOHUPOBAHUS y3JI0B U JIEMEHTOB

Pacuer ¥Y3JIOB U DJIEMCHTOB OHNTUYCCKUX U OITUKO-IJICKTPOHHBIX
HpI/I60p0B U KOMINICKCOB C MPUMCHCHUCM IMIPUKIAAHBIX IIPpOrpaMm
ONTHUYCCKOI'O IMPOCKTUPOBAHUA

TexXHUKO-DKOHOMUYECKAss OLEHKAa KOHCTPYKTOPCKUX PpELICHUN ISt
U3TOTOBJICHUS, COOpPKHM, IOCTUPOBKM M KOHTPOJS ONTHYECKUX U
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB

Bb100p onTHYECKUX M KOHCTPYKIIMOHHBIX MaTepUaioB

Pa3pa60TI<a KOHCprKTOpCKOﬁ AOKYMCHTalluU Ha OIITHUYCCKUC,
ONTHUKO-3JICKTPOHHBIC, OHNTUKO-MCXAaHUYCCKUC JC€TAJIM U Y3JIbl B
COOTBETCTBHHU C Tpe6OBaHI/I$IMI/I TCXHUYCCKOI'o 3aaaHus, CTAaHAApPTOB U
TEXHOJIOTUYHOCTH C HCIIOJIB30BAHUEM CHUCTEM aBTOMATHU3UPOBAHHOI'O
IMPOCKTUPOBAHUA

Co3nmanne TpeXMEpHBIX MOJAeNIeld pa3pabaThiBaéMbIX ONTHYECKHUX,
ONTHKO-2JICKTPOHHBIX, OINTHUKO-MEXaHWYECKUX JIeTalei W y3J0B C
UCIOJIb30BaHUEM CHCTEM aBTOMATH3UPOBAHHOTO MPOESKTHUPOBAHUS

Pa3pa60T1<a mporpamMm U METOAUK IPOBEACHUA HCIIBITAaHUH ONTHYECKUX
U OHNTUKO-3JICKTPOHHBIX HpI/I60pOB U KOMIIJIICKCOB Ha COOTBCTCTBHC
TpeGOBaHI/IHM TCXHHUYCCKOI'O 3aJaHUA

Pa3pa60TI<a AOKYMCHTalUU I10 00ecreyeHnIo Ka4ycCTBa, HAACXKHOCTH U
0C30IMaCHOCTM Ha BCEX JTalax KU3HEHHOTO OUKJIa OITOTCXHUKH,
ONTHUYCCKUX U OIITHKO-3JICKTPOHHBIX HpI/I60p0B 1 KOMILJICKCOB

CornacoBanue pa3pabaTblBaéMOl  MPOEKTHOM  KOHCTPYKTOPCKOH,
paboueit KOHCTPYKTOPCKOM JOKYMEHTalluu C JIPYTUMH

www.consultant.ru CrpaHvua 18 u3 46
HafeXHasa npaBoBas noaaepXxka


https://www.consultant.ru
https://www.consultant.ru
https://www.consultant.ru
https://www.consultant.ru

Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"Cneumanuct B 06nacTtu NpoeKTUpOB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

MOJIpa3eieHUusIMU, OPTaHU3AIMSIMI U TPEJCTaBUTEISIMU 3aKa3dyHKa, B
TOM YHUCJI€ C IPUMEHEHHUEM CHCTEM AJIEKTPOHHOTO JOKYMEHT0000pOoTa

Pa3zpaboTka  9KCIUTyaTallMOHHO-TEXHUYECKOM  JOKYMEHTAalUMd  Ha
ONTUYECKHE M ONTUKO-3JIEKTPOHHBIE TPUOOPHI M KOMIUIEKCHI

HCO6XOI[I/IMBIG Pa3pa6aTLIBaTL MoCJICA0BATCIIbHOCTL PCIICHUA IIOCTaBJICHHOM 3aga4u C
YMCHUA HCIOJIb30BAHUECM NIPUHIUIIA CUCTCMHOT'O ITOAX0Aa

[TpuMeHATh MH)KEHEPHBIA OMBIT MPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
ONTUYECKUX U ONITUKO-3JIEKTPOHHBIX MTPHOOPOB U KOMILJIEKCOB

PaC‘-II/ITBIBaTB, MMPOCKTUPOBATL U KOHCTPYUPOBATHL B COOTBCTCTBUU C
TCXHUYCCKHUM 3aJaHUECM ONTHUYCCKUC U ONTUKO-3JICKTPOHHBIC HpI/IGOpBI
M KOMIIJICKCBI Ha CXEMOTECXHUYCCKOM U 3JICMCHTHOM YPOBHAX

PaboTath ¢ 6a3aMu TaHHBIX ¥ UCTOYHUKAMHU WHGOpPMALUU B IIUPPOBOM
dbopmate

IIpoBOAUTE KOMIIBIOTEPHOE MOJEIUPOBAHME C  HMCIOJb30BaHUEM
METOZOB CHUCTEMHOTO IOAXOAA JUIsl  ONpENeNeHUs  INPUHIUIIA
(GYHKIIMOHUPOBAHUS W MapaMeTpoOB pa3padaThIBa€MbIX ONTHYECKHX U
OINTUKO-3JIEKTPOHHBIX MPUOOPOB, KOMIUIEKCOB U MX COCTaBHBIX yacTel
C Y4ETOM HCHOJIb3yEMbIX TEXHOJIOTUI POU3BOJCTBA U COOPKU

[IpumeHsTh ~ CUCTEMBI ~ aBTOMATU3UPOBAHHOTO  MPOEKTHUPOBAHUS
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB

Pa3pabarbiBaTh KOHCTPYKTOPCKYIO TOKYMEHTAILIUIO C TIOMOIIbIO CHCTEM
aBTOMATHU3UPOBAHHOTO MPOESKTUPOBAHUS

[IpuMeHsTh  KOMIBIOTEpHbIE  MporpamMmbl  Uisi  odopmiieHus
HAyYHO-TEXHUYECKUX OTYETOB, MPE3CHTALUHN U IOKyMEHTALIUN

PaboTaTh ¢ cucTemMamMu AJIEKTPOHHOTO JJOKYyMEHTOO0OpOTa

[IpoBoauThH TEXHUKO-DKOHOMHYECKUNA  pacuer MpeayiaraeMbIX
KOHCTPYKTOPCKHMX PEIIeHUH JUIsi U3rOTOBJICHUS, COOPKU, IOCTUPOBKHU U
KOHTPOJISI ONTHUECKUX M ONTHKO-3JIEKTPOHHBIX MPUOOPOB

Pa3pa6aTBIBaTB H  COIJIaCOBBIBATh  HU3BCIICHUA 00 W3MeHEeHUU
KOHCTPYKTOpCKOﬁ JAOKYMCHTalUKU

33HII/IH_[aTI> npeajaracMbi€ TCXHUYCCKUE PEIICHUSA

HGO6XOJII/IMI)IC OcHOBEI IMPOCKTUPOBAHHUA CIOKHBIX TCXHUYCCKHUX CUCTEM
3HaHHUA

OCHOBBI  IIPOEKTUPOBAHMSA, KOHCTPYUPOBAaHUS U  IPOU3BOJCTBA
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX PUOOPOB

[TpuHIMIBL YHKIIMOHUPOBAHHS ONTHYECKUX W ONTHKO-3JICKTPOHHBIX
puoOpoOB
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

DneMeHTHas 0a3a ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX TPUOOPOB

OnTHyeckue u KOHCTPYKIIHOHHBIC MaTCPUAJIbL

HcTOuHMKY ¥ IPUEMHUKH U3ITy4eHUsI IpUOOPOB ONTO3IEKTPOHUKH

Teopust mpeoOpa3zoBaHUS CUTHAIOB B OMITUKO-AJIEKTPOHHBIX CUCTEMAaX

Metoapl aHajin3a, CMHTC3a 1 OIITUMU3AIlNN OIITUYCCKHUX CUCTCM

HpOFpaMMHOG obecneueHne JJIA ABTOMATHU3HUPOBAHHOI'O
MMPOCKTUPOBAHUA ONITUKO-3JICKTPOHHBIX HpI/I60pOB

OCHOBBI OpraHu3anuu 1 IJIaHUPOBAHUA ITPOU3BOACTBA

TexHomorun WHGOPMAITMOHHONW TOJJACPKKH  KU3HEHHOTO  ITUKJIA
U3Ienni

MeToabl CHCTEMHOI'O aHAJIN3a

OProHOMHYECKHE OCHOBBI IPOCKTHUPOBAHUS

ABTOMaTU3UPOBAHHBIC CHUCTEMBI yIPABICHUS WHKCHEPHBIMU JTAHHBIMH
u uadopmarueit o0 n3nenTun

Cucrema 1I0IyCKOB U TIOCAJI0K

OCHOBBI METPOJIOTHUN

Focy,uapCTBeHHHe H OTPACJICBBIC CTAHAAPTHI, CTAHAAPTLI OpTraHHU3allun

Enunas cuctema KOHCTPYKTOPCKOﬁ AOKYMCHTalluu

HOpMaTI/IBHO-TeXHI/I‘IeCKaH AOKYMEHTAIUMsA CHUCTEMBI MCHCIKMCHTA
Ka4dycCTBa

Apyrue -
XapaKTEPUCTUKHU

3.3. O606wWeHHas TpyaoBas (pyHKUUSA

[Ipon3BOACTBO ONTOTEXHUKH,
ONTHYECKUX U YpoBeHb
HaumenoBanue Konx C P 6
OITHUKO-3JIEKTPOHHBIX TPHUOOPOB KBaJIM(pUKAIIIH
1 KOMILIEKCOB
[Ipoucxoxnenue
N 3auMCTBOBaHO
0000111eHHOM Opurnnan X
. W3 OpUTMHaJa
TPYI0BOH (HyHKINU
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa

"Cneuwmanuct B 06nactv NpoeKTUpoB...

Kon Perucrpanuonnsii
OopHUruHaIa HOMeEp
podeCCHOHATTBEHOTO
CTaHjaapTa

BosmoxHbIe
HAaUMEHOBAHUS
JIOJDKHOCTEH,
npodeccuit

HNuxenep-texnodior Il kateropun
HNnxenep-texHonor | kareropun
Benyummit nH)eHep-TeXHOI0T

TpeboBanus k
00pa30BaHMIO U
00y4eHHIO

Briciiee oOpa3oBanue - 6akagaBpuaT
NN
Briciiee o6pa3oBaHue - CIIEIHATATET

TpebGoBanus k
OTIBITY
MPaKTUYECKOU
paboThl

st nnxenepa-texHosora Il kareropuu oneIT paboThl HE MEHEE ABYX
JIeT MHXXeHepoM-TexHooroM III kareropuu npy HaaIU4YUK BBICILIETO
oOpa3oBaHmus - OakaiaBpuat

Jlnis uHxeHepa-TexHousora | kareropuu onsIT paboThl HE MEHEe BYX
JIET MTHXKEHEPOM-TEXHOJIOroM Il kaTeropuu npy HaJIu4uy BBICILIETO
oOpazoBaHus - OakanaBpuar

st nnxkenepa-texuosora Il kareropuu TpedoBaHUs K OIBITY paOOTHI
HE NPEIbSBISIFOTCS PU HAJIMYUH BBICIIETO 00pa30BaHus -
CIECLIMATIUTET

Jlis nHxeHepa-TexHosora | kareropuu oneIT paboThl HE MEHee
OJIHOI'O I'oJla MHXKeHepOM-TexHoIoroM II kareropuu npu HaIU4UU
BBICIIIET0 00Pa30BaHUS - CIICLIUATUTET

Jnst Bey1iero nHxeHepa-TexXHoJI0ra OIbIT paboThl HA ONITUYECKOM
IIPOU3BOJICTBE HE MEHEE IISATH JIET

Oco0Oble ycrioBus
JormycKa K pabote

[TpoxoxxaeHne 00s3aTeNbHBIX MPEIBAPUTENBHBIX H MEPUOINIECKUX
MCIUIHUHCKHUX OCMOTPOB

[Tpoxoxaenre o0ydeHuss MepaM MoKapHOU OE30MaCHOCTH
[Ipoxoxaenne oOy4eHUs MO0 OXpaHe TPyIa U MPOBEPKHU 3HAHUS
TpeOOBaHUI OXpaHbI TpyJa

Hanuune He Huxe Il rpymniisl mo 35eKTpo6e301acHOCTH

Jpyrue
XapaKTCPUCTUKU

JdononHutenbHbIe XapaKTepUuctTukun

HaumenoBanue Kon HaumenoBanue 6a30Boii rpymiibl, JOTHKHOCTH
JIOKyMEHTA (mpodeccun) UM CIEUATBLHOCTH
OK3 2149 CrieruajanucThl B 001aCTH TEXHUKH, HE BXOJAIINE B

JIpyTrHe rpyIbl

HafeXHasa npaBoBas noaaepXxka
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa

"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

EKC - Hnxenep-TexHoN0T (TEXHOJIOT)
OKIIITP 22854 HNuxxenep-TexHomor
OKCO 2.12.03.01 [Ipubopoctpoenue
2.12.03.02 OnTorexHuka
2.12.03.03 ®doTroHMKa 1 onTOUH(OpPMATHKA
2.12.03.05 JlazepHast TeXHMKA U JJa3€pHbIE TEXHOJIOTUU
2.12.05.01 DJEKTPOHHBIE U ONTHKO-3JIEKTPOHHbIE TPHOOPHI U
CHCTEMBI CIIEIMATBHOTO Ha3HAYCHUS

3.3.1. TpyaoBas ¢yHKUMA

Pa3paboTka TeXHOIOrHYECKUX
MPOIIECCOB U3TOTOBIIEHUS,
COOpKH, FOCTHPOBKU U KOHTPOIIS
OHTELICEZKI/IX I/Ip b Yposeib
HaumenoBanwme Kox | C/01.6 | (momxypoBeHb) 6
OTITHKO-JICKTPOHHBIX TPUOOPOB
KBaJIU(pUKAIIH
1 KOMITJIEKCOB, pa3padoTKa
COOTBETCTBYIOILEH
JIOKYMEHTaIU!
[Ipoucxoxaenue 3auMCTBOBaHO
P A Opurunan X
TPYI0BOM (HYHKIINK U3 OpUTHHAJA
Kon Perucrpanmonnsiit
OpHUTHHAlA HOMED
npodecCuOHATHLHOTO
CTaHjaapTa

Tpynossie
JNEUCTBUSA

N3yuenne u aHanM3 TEXHOJOTHYECKUX TPeOOBAHUU K H3TOTOBJICHHUIO
ONTHUYECKUX, ONTHUKO-IJICKTPOHHBIX, ONTHUKO-MEXaHUYECKUX JeTalled U
y37I0B

OO630p M aHanM3 TEXHOJOIMH H3rOTOBIIEHUS, COOPKH, IOCTUPOBKH U
KOHTPOJII ~ COBPEMEHHBIX  ONTHYECKHX M  ONTHKO-3JIEKTPOHHBIX
npruOOPOB M KOMILIIEKCOB

Pa3pa60T1<a TEXHOJIOTMYECKUX IMPOLECCOB HM3TOTOBJICHUSA OITHYECKUX,
OIITUKO-3JICKTPOHHBIX, OIITUKO-MCXaHHYCCKUX ﬂeTaﬂeﬁ " y3JIOB

Pa3paboTka mporeccoB cOOpKU, IOCTUPOBKHU U KOHTPOJISE ONTUYECKUX U
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB

HafeXHasa npaBoBas noaaepXxka
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"Cneumanuct B 06nacTtu NpoeKTUpOB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[IpoBenenue pacyeToB, HEOOXOMUMBIX IS HW3TOTOBJICHHS, COOPKH,
FOCTUPOBKH M KOHTPOJISI ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX TPHOOPOB

TexXHUKO-DKOHOMUYECKAss  OLIEHKA  TEXHOJIOTMYECKUX  IPOLECCOB
W3TOTOBJICHHS, COOpPKHM, FOCTUPOBKM M KOHTPOJS ONTHYECKUX U
OTNITHUKO-3JIEKTPOHHBIX TPHOOPOB

Pa3paboTka ¥  BHECEHME  NPEUIOKEHHM IO  KOPPEKTHPOBKE
KOHCTPYKTOPCKOM JTOKyMEHTAIUH

HeoOxonnmere AHaMM3UpOBaTh TEXHOJIOTHUYECKHE TpeOOBaHUS K M3TOTOBJICHHUIO
YMEHUS ONTHUYECKUX, OMTHUKO-IJICKTPOHHBIX, ONTHKO-MEXaHUYECKUX JeTalleld U
Y3JI0B C Y4E€TOM BO3MOXHOCTEH UMEIOITUXCSI TEXHOJIOTHI

Onpenensitb W OOOCHOBBIBaTH TpeOOBaHMS K  W3TOTOBJICHHUIO
ONTUYECKUX, ONTUKO-3IEKTPOHHBIX, ONTUKO-MEXAHWYECKUX JeTaneil n
y3JI0B C y4eTOM TpeOOBaHMH TEXHMYECKOI'O 3aJaHUs U BO3MOXKHOCTEH
OpraHu3alu1-U3rOTOBUTENS

IIpoextupoBath TEXHOJIOTUYECKHUE IIPOLIECCHI U3TOTOBJICHUS
ONTHUYECKUX, ONTUKO-IIEKTPOHHBIX, ONTUKO-MEXaHUYECKUX AETaled U
Y3JIOB C UCIIOJIb30BAaHUEM IIPUKIIAAHBIX KOMIIBIOTEPHBIX IPOIPaMM

[IpoBOANTh  TEXHUKO-PKOHOMHUYECKHH  pacueT Ieecoo0pa3HOCTH
TEXHOJOTHUYECKUX  PELICHHI MPOM3BOACTBA  ONTHYECKUX U
ONTHKO-3JIEKTPOHHBIX TPUOOPOB

Pa3pabGarbiBaTh W  cOrJacoBbIBaTh  M3BEIIEHUS 00 H3MEHEHUU
KOHCTPYKTOPCKOM M TEXHOJIOTHYECKON JOKYMEHTAIUU

Pa3pa6aTBIBaTL TCXHOJIOTUYCCKYIO JOKYMCHTAIHWIO C HMCIIOJIb30BAHUCM
MPUKIAAHBIX KOMIIBIOTCPHBLIX IIPOrpaMm

PaGoTath ¢ 6a3aMu TaHHBIX ¥ UCTOYHUKAMHU WH(OpPMALUU B IUPPOBOM
dbopmate

[IpuMeHATH  KOMIBIOTEpHBIE  MPOrpaMMbl s odopmieHus
Hay4YHO-TEXHUYECKUX OTYETOB, PE3CHTALMN U TOKYMEHTALIUH

3aH_II/IH.[aTB npeajaracMbpIiC TCXHUYCCKUC PCIICHUS

PaboTarh ¢ cucremMamMu aBTOMaTHYECKOTO KOHTPOJS TEXHOJIOTMUYECKHX
IIPOLIECCOB TPU IPOU3BOJCTBE ONTHUYECKUX M OINTUKO-3JEKTPOHHBIX
puOOPOB M KOMILJIEKCOB

Heo6xonumeie OnTrueckne MaTepuasbl U TEXHOJIOTUU
3HaHUSA

Onruueckuit HpOI/ISBOI[CTBeHHHﬁ KOHTPOJIb

OCHOBBI MMPOCKTUPOBAHNA, KOHCTPYUPOBAHU n IMPONU3BOACTBA
ONTHYCCKUX U OIITHKO-3JICKTPOHHBIX HpI/I60p0B 1 KOMILJICKCOB
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

IIporpamMmmMHO€ obecrieueHue JUTSt aBTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS ONTUKO-3JIEKTPOHHBIX PUOOPOB

TexHonornu WHGOPMAIMOHHON TOAJCPKKH SKU3HEHHOTO  ITHKIIA
171631 (X1 1707

ABTOMAaTH3UPOBAaHHBIE  CHCTEMbl  TEXHOJOTMYECKOW  IMOATOTOBKU
MIPOU3BOJICTBA

Metoapl  cOOpPKH, IOCTUPOBKM M KOHTpOJS  ONTUYECKUX U
ONTHUKO-AJIEKTPOHHBIX TPUOOPOB

XapaKTepUCTUKU KOHTPOJIBHO-U3MEPHUTEIBHOTO O0OPYAOBAHUS  JUIS
C60pKI/I, FOCTUPOBKH W KOHTPOJIA ONTHUYCCKUX W ONTHKO-3JICKTPOHHBIX
npuOopoB

OcHOBEI OpraHu3alry U IJIaHUPOBAHUA IIPOU3BOACTBA

Cucrema 10IyCKOB U TTOCA/I0K

OcHOBEI MCTPOJIOTHU

FOC}/I[apCTBCHHBIC " OTPACJICBBIC CTAHAAPTHI, CTAHAAPTLI OpTraHHU3allun

Enunas cuctema KOHCTPYKTOPCKOM JOKYMEHTAIIUU

HOpMaTI/IBHO-TeXHI/I‘IeCKaSI AOKYMEHTAIUsd CHUCTEMBI MCHCIKMCHTA
KadyecTBa

Jlpyrite -
XapaKTepI/ICTI/IKI/I

3.3.2. TpynoBas cyHKUMA

CornpoBokIeHUE BHEIPEHUS
TEXHOJIOTMYECKHUX MPOIECCOB
MIPOM3BOJICTBA U KOHTPOJIS
KS‘—IGCTB';I OHTOT@XHI/IKEI Yposenn
HaumenoBanue ’ Konx | C/02.6 | (mogypoBeHBb) 6
ONTHYECKUX U
KBaTMUKAITTN
OTITHUKO-3JIEKTPOHHBIX MPHOOPOB,
KOMIUIEKCOB M MX COCTaBHBIX
yacTein
IIpoucxoxaeHue 3auMCTBOBAHO
P i Opurunan X
TPYIOBOM (DYHKIIUN U3 OpUTHUHAJA
Kon Perucrpanuonssiii
opurvHaa HOMED
pohecCuoHaIBLHOTO
www.consultant.ru CrpaHvua 24 u3 46
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

CTaHJdapTa
pr,HOBBIC I/I3yquI/Ie K aHaJIn3 TCXHOJOIMYCCKHX Tpe60BaHHfI K H3roTOBJIICHHUIO
JIeicTBUS ONTHYCCKUX, ONTHKO-3JICKTPOHHBLIX, OINTHUKO-MCXaHUYCCKUX JeTajeu u

y3JI0B

CornacoBanue ¢ TEXHOJOraMH pa3pabOTaHHOW KOHCTPYKTOPCKON
JOKYMEHTALMU C YYETOM OCOOEHHOCTEH TEXHOJOTMYECKOTO MapuIpyTa
W3TOTOBJICHUS ONTUYECKUX, ONTHUKO-3JIEKTPOHHBIX,
ONTHUKO-MEXaHUYECKUX JIeTallel U Y3JI0B

HccnenoBanne W aHammM3 HECOOTBETCTBUM B KOHCTPYKTOPCKOM
JOKYMCHTallun

BHecenne mnOpemiokeHH MO  KOPPEKTUPOBKE  KOHCTPYKTOPCKOM
JOKYMEHTaIllMd  C  y4eTOM  TEXHOJOTHYECKUX  OCOOCHHOCTEH
M3rOTOBJICHUS ONTHUYECKUX, ONTHKO-3JIEKTPOHHBIX,
ONTHUKO-MEXAHUYECKUX JIETajeil U y3JI0B

CocraBiieHHE TEXHOJIOTHYSCKHX KapT C60pKI/I, IOCTUPOBKHU U KOHTPOJIA
ONTHYCCKUX U OIITHUKO-3JICKTPOHHBIX HpI/I60pOB

J_IOBO,I[Ka U OCBOCHHUC TEXHOJIOTMYECKHUX IPOLECCOB B XOAC IIOATOTOBKHU
ONTHYCCKOI'O IMMPONU3BOACTBA

BHCI[pCHI/Ie TECXHOJIOTHYCCKHX IMpoueccoB IMpOU3BOJICTBA,
MCTPOJIOTHYCCKOI'O obecnieueHust u KOHTPOJISI Ka4€CTBa ONTHUYCCKUX U
ONTHUKO-3JICKTPOHHBIX HpI/I60pOB

Pacuer HOpM BBIPaOOTKH, TEXHOJOTHYECKHMX HOPMATHBOB pacxoja
MaTepHajioB, 3aroTOBOK, WHCTPYMEHTa, O0OOpyJOBaHMSA, OIIEHKa
HKOHOMHYECKON APPEKTUBHOCTH TEXHOJIOTHIECKUX MPOIECCOB

BHecenne mnpeaniokeHMid O HEOOXOIMMOCTH pa3pabOTKU HOBBIX
TEXHOJIOTUH, TpuoOpeTeHust 00OpYIOBaHUSA JUII  IPOHU3BOJCTBA
ONTHYECKUX, ONTUKO-IEKTPOHHBIX, ONTUKO-MEXaHUYECKUX JAETAECH U
y3JI0B ONTOTEXHUKH, ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX NMPUOOPOB U
KOMILJIEKCOB

Brecenune npennoxxennit mo nudpoBoit TpaHCHOpMaMH ONTHYECKOTO

MPOU3BOJICTBA
Heo0xonuMmele Ompenenarp  TEXHOJIOTHYECKHE  TpeOOBaHMS K  W3TOTOBJICHHIO
YMEHUS ONTHUYECKUX, ONTHUKO-3JIEKTPOHHBIX, ONTUKO-MEXAHUYECKUX JIETAIEH U
Y3JIOB

OOOCHOBEIBATh Tpe6OBaHI/I${ K HU3IrOTOBJICHHUIO OIITUYCCKUX,
ONTHKO-3JICKTPOHHBIX, OITHKO-MCXaHUYCCKUX JeTaner u y3JI0B C
yueTOM Tpe60BaHHfI TCXHUYCCKOIO 3aJaHusd HW TCXHOJIOIMYCCKUX
BO3MOXKHOCTEH OpraHru3alun-U3roTOBUTCIIA
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[IpuMeHSATH COBpPEMEHHBIE TEXHOJOTMH MPOM3BOJACTBA, COOpPKH,
IOCTUPDOBKM M KOHTpOJs  HpU  pa3padOTKe  ONTUYECKUX,
ONTHKO-3JIEKTPOHHBIX, ONTUKO-MEXAHNYECKUX JIETaTeH U y3JI0B

Pa3pabGarbiBaTh W  cOrJacoBBIBaTh  M3BEHIEHUS 00 HW3MEHEHUU
TEXHOJIOTHYECKON IOKYMEHTAIIUH

PaboTatp ¢ 6a3amMu TaHHBIX ¥ UCTOYHHKAMHU WHGOPMAIUU B ITUPPOBOM
dbopmate

[TpuMeHSATh KOMIBIOTEPHBIE MPOTPaMMBI ISl O(QOpPMIICHUS HAY4HO-
TEXHUYECKHUX OTUETOB, IPE3CHTAMN U JOKYMEHTALIMU

PaGoraTe ¢ cucreMaMu aBTOMAaTH3MPOBAHHOIO yuyeTa W YIPABIICHUS
IIPOU3BOJCTBOM IpodeccroHaNbHBIX U(GPOBIX MIaTHOPM

Pa3pabaTbIBaTh TEXHOJIOTMYECKUE MPOLECCH NIPOU3BOACTBA JeTalell u
y3JI0B ONTHUKO-3JIEKTPOHHBIX TPUOOPOB C UCIOIb30BAaHUEM MPUKIIATHBIX
KOMIIbIOTEPHBIX IIPOrpamMM

Onpenenarb HEOOXOAMMBIE BpeMsi M PECYpChl JJisi TPOU3BOJICTBA
ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U UX COCTABHBIX YACTEH

Heo0xonnMeie Onrtuyeckre MaTepuanbl U TEXHOJIOTHHU
3HAHUSI

OnTrueckuil MpOU3BOJCTBEHHBINH KOHTPOJIb

TexHONOTHYECKHe BO3MOXHOCTH OOOPYIOBAaHMS I IMPOU3BOJCTBA
ONTUYECKUX, ONTHUKO-3JEKTPOHHBIX, ONTUKO-MEXAHUYECKUX NETAICH U
y3JIOB

OCHOBBI  IPOEKTUPOBAHUSA, KOHCTPYUPOBAaHUS U  IPOU3BOJCTBA
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB

IIporpamMmmMHOE o0ecrieueHue JUTSt aBTOMAaTU3HPOBAHHOIO
MIPOEKTUPOBAHUS ONTHKO-3JIEKTPOHHBIX MPUOOPOB

OcHOBEI OopraHu3alry U IJIaHUPOBAHUA IIPOU3BOACTBA

TexHonornn WHGOPMAIMOHHON TOAACPKKH SKU3HEHHOTO  IHKIIA
171631 (011707

ABTOMAaTH3UPOBAaHHBIE  CHCTEMbl  TEXHOJOTMYECKOW  IMOATOTOBKU
MIPOU3BOJICTBA

Metoael  cOOpPKM, IOCTUPOBKM M KOHTpOJS  ONTUYECKUX U
ONTHUKO-AJIEKTPOHHBIX TPUOOPOB

XapaKTepUCTUKU KOHTPOJIBHO-U3MEPHUTEIBHOTO O0OPYAOBAHUS  JUIS
C60pKI/I, FOCTUPOBKH WM KOHTPOJIA ONTHUYCCKUX W OINTHKO-3JICKTPOHHBIX
pruOopoB
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"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

Cucrema 10IyCKOB U TTOCA/I0K

OcHOBEI MCTPOJIOTHU

FOC}/I[apCTBCHHBIC H OTPACJICBBIC CTAHAAPTHI, CTAHAAPTLI OpTraHHU3allnun

Enunas cuctema KOHCTPYKTOPCKOM JOKYMEHTAIIUU

HopMaTuBHO-TexHMUYECKass JIOKyMEHTAllUs CHUCTEMbl MEHEKMEHTa
KauecTBa
Jpyrue .
XapaKTEPUCTUKU
3.3.3. TpynoBas chyHKuus
[IpoekTupoBanue cienuanIbHOU
OCHACTKH, IIPELYyCMOTPEHHOU
TEXHOJIOTHEN U3rOTOBJICHHUS YpoBeHnb
HanmeHnoBaHMe | OMTOTEXHUKH, ONTHYCCKUX U Konx | C/03.6 | (mogypoBeHb) 6
OINTHUKO-3JIEKTPOHHBIX MTPHOOPOB, KBaJIM(pUKAIIH
KOMILJIEKCOB U UX COCTaBHBIX
yacTen
IIpoucxoxnenue 3aMCTBOBAaHO
P A Opurunan X
TPYJAOBOH (HYHKITUN U3 OpUTHHAJIA
Kon Perucrpanuonnsii
OpUTMHaja HOMED
npo¢eCcCHOHATHLHOTO
cTaHJapTa

Tpynossie
NEUCTBUS

y3J10B

I/I3y‘IeHI/I€ N aHaJIn3 TCXHOJOTHMYCCKHUX TpG6OB3HPIfI K H3IroTOBJICHHUIO
ONTHYCCKUX, ONTHKO-3JICKTPOHHBLIX, OIITHUKO-MEXaHUYCCKUX I[CTEUICI\/'I n

MHCTPYMEHTA

OCHAaCTKH H

Pa3paboTka TexHWYECKHUX 3alaHui Ha O()OPMIICHHE KOHCTPYKTOPCKOMH
JOKYMEHTAIlMM Ha MPOSKTUPOBAHHE

CIICaJIbHOI'O

HpOBeI[eHI/Ie pacycToB, H€O6XOI[I/IMI>IX JJIA U3TOTOBJICHHA ,Z[eTaJIeﬁ n
Y3JIOB OIITUYCCKUX U OIITHUKO-3JICKTPOHHBIX HpI/I60pOB N KOMILJICKCOB

Pa3paboTka ra0apuTHBIX YepTeKeld CHeNuaaIbHOW OCHACTKU s
M3rOTOBJICHHUS] ONTOTEXHUKH, ONTHUYECKUX U ONTHKO-3JIEKTPOHHBIX
nprOOPOB, KOMITJIEKCOB U MX COCTABHBIX YacTeH

Pa3pa60TI<a O6H.I€FO BUJIa CIIEIUAIBbHON OCHACTKU MJIS H3TOTOBJICHMS

HafeXHasa npaBoBas noaaepXxka
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

OIITOTCXHHUKHU, OIITHYCCKUX u OIITHUKO-3JICKTPOHHBIX HpI/I60p0B,
KOMILJIEKCOB U MX COCTaBHBIX YacTeM

OdopmieHrne 3asiBOK HAa H3TOTOBICHHE OCHACTKH  CIy>KOamu
OpraHu3aluu

COHpOBO)KI[CHI/IC mnponecca 3aKJIOYCHHUA JOrOBOPOB Ha IIOCTABKY
KOMITIJICKTYROIINUX

PazpaboTka ¥  BHECEHHE MPEUIOKEHUH 1O  KOPPEKTUPOBKE
KOHCTPYKTOPCKOHN JOKyMEHTALUH

Heo6xonumeie Omnpenensatb  TpeOoBaHus K  pa3pabaThlBaeMOW  OCHacTke U
YMEHHUS CHEUAIbBHOMY HHCTPYMEHTY

Pa3pa0aTbiBaTh OCHACTKY JJIsl NMPOW3BOJACTBA ONTHYECKUX JeTaje u
Y3JI0B ONTUKO-3JIEKTPOHHBIX MIPHOOPOB € UCIIOIH30BAHUEM MPUKIATHBIX
KOMITBIOTEPHBIX IIPOIPAMM

OueHuBaTh ypOBEHb TEXHHUYECKOTO M TEXHOJIOTMYECKOTO IMOTEHIMaja
OpraHu3aIii, HeOOXOIUMBIH JIJIsi U3TOTOBJICHUS (ITOCTABKH) OCHACTKU U
CIIEIMAIbHOIO0 HHCTPYMEHTA

Onpenensate 0o0beM pabOT ©  pecypcoB, HEOOXOIUMBIX  JUIS
HU3TOTOBJICHUA OCHACTKHM MW CICHHAJIBHOI'O HMHCTPYMCHTA B 3aJaHHBIC
CPOKH

Pa3pabGareiBaTh W  cOrJacoBBIBaTh  M3BEIIEHHUA 00 HW3MEHEHUU
KOHCTPYKTOPCKOM M TEXHOJIOTHUYECKON JOKYMEHTAIUU

PaGorate ¢ 6a3amu JaHHBIX U UCTOYHHKaMH MHGOpMaluu B U(POBOM
dbopmate

[IpuMmeHsITh ~ KOMIBIOTEpHbIE  MporpamMmbl  Uisi  odopmileHus
HAy4YHO-TEXHUUYECKHUX OTYETOB, IIPE3CHTALUN U TOKyMEHTALUN

PaGorate ¢ cucremMamMu aBTOMAaTH3MPOBAHHOIO ydeTa W YIPABIICHUS

IIPOU3BOACTBOM
HeobOxonumeie OCHOBBI  IIPOEKTUPOBAHUSA, KOHCTPYUPOBAaHUS U  IPOU3BOJCTBA
3HAHUA ONTUYECKUX U ONTUKO-IEKTPOHHBIX TPUOOPOB U KOMIIJIEKCOB

Ontuyeckue MaTCpurajibl U TCXHOJIOIUH

OnTrueckuil MpOU3BOJCTBEHHBINH KOHTPOJIb

TexHONIOrHYECKHE BO3MOXXHOCTH O00OpYHOBaHMSA JUIS TPOU3BOICTBA
ONTHYECKUX, ONTUKO-IJIEKTPOHHBIX, ONTUKO-MEXaHUYECKUX JAETAICH U
y3I10B

[TporpamMmmHoe obecrnieueHue IE aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUS ONTHKO-3IEKTPOHHBIX MPUOOPOB
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TexHomorun WHGOPMAITMOHHOW TOJJEPKKH  KU3HEHHOTO  ITUKJIA
U3Ienni

ABTOM&THSHPOB AHHBbIC CHCTEMBI TEXHOJIOTHYECKOH IOoATOTOBKHU
IMPpOU3BOJACTBA

CucreMa 10MyCKOB M TOCAZ0K

OCHOBBI METPOJIOTUU

FOC}’IIapCTBeHHI)Ie H OTPACJICBBIC CTAHAAPTHI, CTAHAAPTLI OpTraHHU3allnun

Enunas cucreMa KOHCTPYKTOPCKOM TOKyMEHTALUU

HOpMaTI/IBHO-TeXHI/I‘-ICCKa}I AOKYMCHTalusde CHUCTECMbl MCHCIKMCHTA
KadeCTBa

Hpyrue -
XapaKTEPUCTUKHU

3.3.4. TpynoBas cpyHKUMA

KoHTpoip kauecTBa YpoBeHb
HanmenoBaHue | BBITyCKaeMOM ONTHYECKON Konx | C/04.6 | (momgypoBeHBb) 6
MPOTyKIIUH KBaJIU(pUKAIIH
[Ipoucxoxnenue 3aMMCTBOBaHO
. Opurunan X
TPYAOBOH (DyHKIIMH U3 OpUTrMHaIa
Kon Peructpanmonnsrit
OpUIMHaja HOMED
npodecCuOHAIBLHOTO
CTaHzapTa
Tpynossie W3ydenne u aHainu3 TEXHOJOTMYECKUX TPEOOBAHMH K BBIITYCKaeMOU
JIEUCTBUS ONTUYECKOUN MPOTYKIIUU

HpOBGIIeHI/IC pacquOB, HCOGXOI[I/IMLIX IJIA U3TOTOBJICHUA OIITUYCCKUX U
OHTI/IKO-SJ'IGKTpOHHI)IX HpI/I60pOB U KOMIINICKCOB M HX COCTAaBHBIX
qyacTen

Pa3paboTka MeTOaUMKH KOHTPOJS KauyecTBa BBIMTYCKAEMOW ONTHYECKON
MPOAYKIHH

Onpenenenne mnepeddsi 000pyAOBaHUS, HEOOXOJIUMOTO JUISI KOHTPOJIS
Ka4ecTBa BBIITYCKAEMOW ONTUYECKON MPOLYKIINN
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Pa3paborka MeponpusTHii mo 00eCreYeHUI0 KavyecTBa, HAJACKHOCTH U
0€30MMacHOCTH ONTHYECKOH TPOAYKIIMH Ha BCEX 3Talax >KU3HCHHOTO
UKIa

[IpoBeneHne WCHBITAaHWHA  OMBITHBIX ~ OOpas3lOB  ONTHYECKUX U
OIITHKO-3JIEKTPOHHBIX MTPHUOOPOB U KOMILJIEKCOB

OdopmiieHre akKTOB ¥ TIPOTOKOJIOB HCITBITAHUI 00pa3oOB ONTHUYECKUX U
OIITHKO-3JIEKTPOHHBIX MTPHUOOPOB U KOMILJIEKCOB

AHanu3 pe3yiabTaTOB HCNBITAHUNA W ONPEAECICHUE OTKIOHEHHUH OT
KOHCTPYKTOPCKOM TOKYMEHTAIIUU U TEXHUYECKUX TpeOOBaHUH

BrIsiBIIEHME HENOCTATKOB B TEXHOJOTMYECKOM MPOLECCe MPOU3BOJACTBA
ONTHYECKOM NPOAYKIMH M BHECEHHE TMPEUIOKEHUH MO  €ro
COBEPUICHCTBOBAHUIO

HGO6XOJII/IMI)IG AHaJ'II/ISI/IpOBaTI) TECXHHUYECKOC COCTOSAHHEC n BO3MOXHOCTH
YMCHHA KOHTPOJbHO-U3MCPHUTCIIbHOT'O O60py,I[OBaHI/I$I

[Ipon3BOaUTE  KOHTPOJb  KAadyeCTBAa  BBIIYCKAEMOW  ONTHYECKOM
MPOAYKIIMH Ha KOHTPOJIbHO-U3MEPUTEIHLHOM 000pyA0BaHUN

PaGorate ¢ 6azamu JaHHBIX U UCTOYHHKaMH MHGOpMaluu B IU(POBOM
dhopmate

Hcnonb3oBath mpodeccnoHanbHble MaKeThl IPUKIAHBIX IPOTpamMM s
[IPOCKTUPOBAHUSA u KOHCTPYUPOBaHHUS ONTUYECKUX u
OITUKO-JIEKTPOHHBIX TPUOOPOB U KOMITJIEKCOB

[IpuMeHsTh  KOMIBIOTEpHBIE  MporpamMmbl Uil odopmileHus
HAyYHO-TEXHHUUYECKUX OTYETOB, MPE3CHTALUN U IOKyMEHTALIUN

P33pa6aTBIBaTB u COTI'JIaCOBBIBATbH HU3BCIICHUA 00 HU3MCHCHHU
KOHCprKTOpCKOﬁ U TEXHOJIOTHUECKOM AJOKYMCHTAallMUM Ha OCHOBAHUH
aHaJIn3a pe3yJIbTAaTOB HUCIBITAaHUN

[IpuMeHATh cpeacTBa HMHAMBUAYAJIBbHOM 3alUThl MpPU MPOBEACHUU
HUCIILITAaHUN

HCOGXOI[I/IMBIC KOHTp OJINPYCMbIC napamMeTpbl JUIA MNOATBCPKACHUA Ka4dycCTBa
3HaHUA OIITHYECKOM npoayKnonuun

OnTtnyeckue MaTepHraJIibl U TEXHOJIOTUN

Onrtryeckuil Mporu3BOJCTBEHHBIN KOHTPOJIb

MeToapl  KOHTPOJSL ONTHYECKOW MPOAYKIMM U TpeOoBaHUS K
M3MEPUTENIbHBIM MPUOOpaM 1 000pyIO0BAHUIO

Oco0OeHHOCTH KOHCTPYKUMU M TNPUHIUN paboThl ONTHYECKUX U
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

OIITUKO-3JICKTPOHHBIX HpI/I60pOB N KOMILJICKCOB

KOMHBIOTCPHBIG MporpaMmabl OIITHICCKOT'O IPOCKTUPOBAHUSA

TexHomornn WHGOPMAITMOHHOW TOMJAEPKKH  KU3HEHHOTO  ITUKJIA
U3IEeINN

ABTOMaTI/IBI/IpOBaHHHe CHCTEMBI TEXHOJIOTHYECKON IOATOTOBKHU
IMPpOU3BOJACTBA

OnacHble W BpeAHble SKCIUTyaTallUOHHBbIE (DAKTOPBI, MpPEaeTbHO
JOMyCTUMbIE YpPOBHM MX BO3JIEHCTBUS Ha YeNOBEKa, TEXHUKY U

OKPYKAIOLIYIO CpeLy

Cucrema AOIIYCKOB 1 ITOCAI0K

OCHOBBI METPOJIOTUH, CTAHJIAPTU3ALMH U CEPTUDUKAIIY TPOTYKIIUN

FOCY}IapCTBCHHBIe M OTPACJICBBIC CTAHAAPTHI, CTAHAAPTHI OpraHU3allun

Enunas cucteMa KOHCTPYKTOPCKOM TOKyMEHTAlUN

HOpMaTI/IBHO-TGXHI/I‘IeCKaﬂ AOKYMCHTalusd CUCTECMbl MCHCIPKMCHTA
KadeCTBa

Hpyrue -
XapaKTEePUCTUKHU

3.4. O6006LwWeHHan TpyaoBas hyHKUMA

WccnenoBanus u pa3pabOTKH 1O
CO3JJaHUIO ONTUYECKUX YpoBeHb
HanmenoBanue a o Kon D P 7
TEXHOJIOTH, ONTUYECKUX U KBaJIU(pUKAIIH
OTITHUKO-DJIEKTPOHHBIX TPHUOOPOB
IIpoucxoxnenue
. 3auMCTBOBAaHO
00001eHHON Opurunan X
. U3 OpUTHUHAJIA
TPYAOBOH (DyHKIHH
Kon PerucrpanuoHHsbIit
opuruHana HOMED
po(hecCuOHAIBLHOTO
cTaHzapTa
Bo3smoxHbIe Nuxenep-uccnenosarens 11 kareropun
HaVMEHOBAHUS Nuxenep-uccienonarens | kateropuun
JIOJKHOCTEH, Benymmit unxkeHep-uccie1oBarelb
npodeccuit
www.consultant.ru CrpaHvua 31 u3 46
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TpeboBanus k
00pa30BaHMIO
00y4eHHIO

Beiciiiee oO0pa3oBaHue - MarucTpaTypa, CrelHaluTeT

TpebGoBanus k
OTIBITY
MPaKTUYECKOU
paboTsI

Jnst unxenepa-uccnenosarens 11 kareropuu TpeOoBaHuUs K ONBITY
paboThl HE MPEIbSIBISIFOTCS

Jlia unxeHepa-uccnenosarens | kareropuu onsIT paboThl HE MEHEE
JIBYX JIeT HHXXeHepoM-uccienopareneM 1 kateropun

Jliis Bey1iero MH>KeHepa-ucecie[0BaTelNs ONbIT paboThl B 001aCTH
MPOEKTHUPOBAHUS M SKCIUTyaTallMu ONTHKO-3JIEKTPOHHBIX IPUOOPOB,
ONTUYECKOM IPOU3BOJICTBE HE MEHEE MATH JIET

Oco0sie ycioBus
Jorycka K pabote

[TpoxoxxaeHne 00s3aTeNbHBIX MPEIBAPUTEIBHBIX U MEPUOINIECKUX
MEIULINHCKUX OCMOTPOB

[Tpoxoxaenne 00yueHust MepaM MoKapHOU OE30MaCHOCTH
ITpoxoxxaeHne o0yueHHs o OXpaHe Tpy1a U IPOBEPKU 3HAHUS
TpeOoBaHUI OXpaHbI TpyJa

Hannune He Huxe Il rpymniiel mo 351eKTpo6e30macHOCTH

Hpyrue
XapaKTEPUCTUKHU

JononHutenbHble XapaKTepUuctTukun

HanmenoBanue Kon HaumenoBanue 6a30Boii rpyIIibl, 10HKHOCTH
JIOKyMEHTa (mpodeccun) niK crienuatbHOCTH
OK3 2149 CrenaaucTsl B 00JIaCTH TEXHUKHU, HE BXOIAILNE B
JPYTHE TPYIIIIBI

EKC - CrenrayivcT 1o HampaBJICHUIO
OKIIJATP 22488 HNuxenep-uccnenoBaresnp
OKCO 2.12.04.01 |IIpubopocTpoeHue
2.12.04.02 | OnTtoTexHuKa
2.12.04.03 | ®oTonuka u ontouHpopMaTuka
2.12.04.05 |JlazepHas TeXHHMKA U JTa3€PHBIE TEXHOJOTUU
2.12.05.01 |DneKTpoHHbIE U ONTUKO-3JIEKTPOHHbBIE TPUOOPHI U

CHUCTEMBI CIICHUAJIbHOI'O HA3HAYCHUA

3.4.1. TpynoBasa ¢pyHKUMA

HafeXHasa npaBoBas noaaepXxka
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"Cneuwmanuct B 06nactv NpoeKTUpoB...

HanmenoBanue

Onpenenenye HalpaBJICHUH,
COJIepKAHUS TEOPETUICCKUX U
OKCIICPUMCHTAJIBHBIX
UCCIIEJOBAaHUM TI0 CO3aHUIO
HOBBIX ONITUYECKUX TEXHOJOTHH,
ONITUYECKUX U
OIITUKO-3JIEKTPOHHBIX TPUOOPOB
U KOMIIJIEKCOB

YpoBeHb
Konx | D/01.7 | (momgypoBeHb) 7
KBaJIU(pUKAITIH

[Ipoucxoxnaenue
TPYI0BOH (QyHKUIUU

3anMCTBOBAHO

Opurunan X
U3 OpUrHHaIa

Kon Perucrpanuonnsiii
OpUTHHAJa HOMEp
npo¢eCcCHOHATBHOIO
CTaHJapTa

Tpynossie
JIEUCTBUS

CocraBieHue IUlaHa TOMCKAa HAay4YHO-TEXHHYECKOH HH(OpMaluu I0
pa3paboOTKe HOBBIX ONTHUYECKUX TEXHOJIOTHH, ONTHYECKUX H
OIITUKO-3JIEKTPOHHBIX IPHOOPOB U KOMILJIEKCOB

O030p mnepenoBOro omeiTa pa3pabOTKU ONTHYECKUX TEXHOJIOTHH,
ONTUYECKUX U ONITUKO-JIEKTPOHHBIX TPHOOPOB

OO0paboTka U aHAJIN3 HAYYHO-TEXHUUYECKOW HH(POPMALIUU U3 PA3INYHBIX
UCTOYHUKOB U 0a3 JaHHBIX MO Pa3pabOTKE ONTUYECKUX TEXHOJOTHH,
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX PUOOPOB

CucremaTtu3zanust ”HPOPMALIMHU U MIPEJCTaBICHHE ee B LU(POBOM BHUJIE,
odopmIIeHHE HAYYHO-TEXHUYECKHX OTUYETOB

Omnpenenenue MEPCIEKTUBHBIX HallpaBJICHUN B obnactu
ONTUKO-3JIEKTPOHHOTO IpruOOPOCTPOECHMUS, 00eCTIeYMBArOIINX
MOJIEPHU3ALMI0 HIKOHOMUKM W  pPa3BUTHE (PyHIAMEHTaJbHOU U
MPUKJIAJHON HAYKH

Pa3paboTka M corjacoBaHHe TEXHUYECKHX 3aJlaHUi Ha pa3paboTKy
ONTUYECKUX TEXHOJOIMH, ONTHYECKUX M  ONTHKO-3JIEKTPOHHBIX
prOOPOB U KOMIUIEKCOB

TexXHUKO-2KOHOMUYECKas OLIEHKA MPOEKTa CO3JJaHUsI HOBOH ONTHYECKOM
TEXHOJIOTHH, ONITHYECKOTO U ONTHKO-3JIEKTPOHHOTO TIprbopa

Heo0xonnMmeie
YMCHHS

PaboTaTh ¢ 6azaMu JaHHBIX ¥ UCTOYHHKAMHU MHGOpMAIMU B IU(PpoBOM
dbopmate

PaGotate ¢ HayuyHO-TexHWYeCKOM wuHpoOpMmaruenn B  objacTu
npoeCCUOHATLHOMN IEATEILHOCTH B IIEYaTHOM U 1udpoBoM popmate

HafeXHasa npaBoBas noaaepXxka
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"Cneumanuct B 06nacTtu NpoeKTUpOB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[IpoBoauth aHamu3, CHCTEMAaTH3alHIO, KJIaCCU(UKAILIUIO,
HHTEPIPETAINIO HHPOPMAITHH

[IpoBOAUTH MATEHTHBIN MTOUCK

[TpoBOMUTh aHATM3 MATCHTHOW YHUCTOTHI Pa3padaThIBAEMbIX OOBEKTOB
po(hecCHOHATLHOM e TEIIbHOCTH

OOpabaTbiBaTh W aHAIM3UPOBATH pPE3YyJbTAaThl HCCICIOBAHUN U
pa3paboTOK B OOJIACTH ONTUKO-JIEKTPOHHOTO MPUOOPOCTPOCHUS,
OTNpPENENsATh OBJEMEHTHl HOBHU3HBI, 0000IIaTh OTEYECTBEHHBIH U
3apyOCKHBIN OTIBIT

AHaMM3UpoOBaThH COCTOSIHHE u MEePCIEKTUBBI pa3BUTHS
OTNITHUKO-DJICKTPOHHOTO TPUOOPOCTPOCHUSI B IIEJIOM M €r0 OTIEIHHBIX
HaInpaBJICHUN

[IpoBOANTh  TEXHUKO-PKOHOMHMUYECKHH pacueT Iesecoo0pasHOCTH
IIPOEKTa CO3/IaHUsI HOBOM ONTHYECKOM TEXHOJIOTUH, ONTHYECKOro MU
OITUKO-3JIEKTPOHHOI0 Ipubopa

HpI/IMeHHTB METOABI IPOCKTHOI'O MCHCPKMEHTA

HpI/IMeHSITI) MPUKIAAHBIC KOMIIBIOTCPHBIC ITPOTPpaMMBbI JJI BBIITOJTHCHUA
ONTHUYCCKUX paCyYE€TOB U O6pa6OTKI/I PE3YIBTATOB I/ICCJ'ICI[OBaHI/Iﬁ

Hep CBOAWUTH HAYUYHBIC TCKCTBI

[IpuMeHsITh ~ KOMIBIOTEpHBIE  Mporpammbl  Uisi  odopmileHus
Hay4YHO-TEXHUYECKUX OTYETOB, MPE3EHTALMN U TOKYMEHTALUH

HpI/IMeHﬂTI) Ha HpaKTI/IKe KOMMYHI/IKaTI/IBHLIe TE€XHOJOI'nu, METOABI U
crocoObI J1enoBoro oOmieHus st 3G(HEKTUBHOTO TPO(PECCHOHATBEHOTO
B3aUMOIEHCTBU

Heo0xonnMmeie dusnyeckas U NPUKIIAIHAS ONTHUKA
3HAHUSI

Teopust mpeodpa3oBaHUsi CUTHAJIOB B ONITUKO-AJIEKTPOHHBIX CUCTEMAaxX

M cTOuyHMKY ¥ IPUEMHUKH U3Ty4€HUs: IpUOOPOB ONTO3IEKTPOHUKH

OcHoBHBIC THIIbI n XapaKTCPUCTUKU OIITHYCCKHUX n
OINTHUKO-3JICKTPOHHLIX CUCTEM

DneMeHTHas 0a3a ONTUYECKUX U OIITUKO-3JICKTPOHHBIX HpI/I60pOB

OCHOBBI TEOpHUU ONTHYCCKUX H3MepeHHI>i, pacucTa 3JIEMCHTOB U Y3JIOB
ONTHUKO-3JICKTPOHHBIX HpI/I60pOB 1 CUCTEM

[TpuHIMOBl (GYHKIMOHUPOBAHUS ONTHKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

Teopuss u  MeTOAMKa  pacuyera pUCKOB  IpU  [POBEAECHUU
Hay4HO-HMCCIIE0BATEIbCKUX PA0OT

MGTOI[BI MMPOCKTHOT'O MCHCIPKMCHTA

OcHOBEI O(i)OpMJ'IeHI/Iﬂ IpaB HHTeHHeKTyaHBHOﬁ CO6CTB€HHOCTI/I, B TOM
YHUCJIC IaTCHTOBCACHU A

OCHOBBI CHCTEMBI MCHCIPKMCHTA Ka4CCTBa

CucreMnl ABTOMATH3UPOBAHHOI'O IIPOCKTHUPOBAHUA W HHIKCHCPHOI'O
aHaJIn3a

TexHonornn UHPOPMAIMOHHOW TMOAAEPKKU KUIHEHHOTO  IIMKIIA
u3aenui

OCHOBBI opraHu3anuvy, IUIAHUPOBAHHUA IIPOU3BOACTBA U YIIPABIICHUSA
MMpONU3BOACTBOM

AHTTIUICKHN A3bIK B 00J1aCTH PO ECCHOHATBHON 1€ TETbHOCTH

Cucrema JOITYyCKOB U ITOCA0K

OCHOBBI METPOJIOTUH, CTAHJIAPTU3ALMH U CEPTUDUKALIMH TPOTYKIIUI

FOCY}IapCTBeHHBIe M OTPACJICBBIC CTAHAAPThI, CTAHAAPTLI OpTraHHU3allnun

Enunas cucrteMa KOHCTPYKTOPCKOW TOKyMEHTALUU

HOpMaTI/IBHO-TeXHI/I‘leCKa}I AOKYMCHTaNusd CUCTCMbl MCHCIKMCHTA
KadeCTBa

Hpyrue -
XapaKTEPUCTUKHU

3.4.2. TpynoBas cpyHKUMA

MonenupoBaHue paboThl
OHTJ;IHGCEHXH P YPOBCHb
HaunmenoBanue Konx | D/02.7 | (mogypoBeHb) 7
OTITHUKO-3JIEKTPOHHBIX MTPHUOOPOB
KBaJIU(pUKAITIH
Ha HOBBIX MPHUHIIUIIAX
[Ipoucxoxaenue 3anMCTBOBaHO
p A Opurunan X
TPYIAOBOH (HYHKITUN U3 OpUTHHAJIA
Kon Perucrpanuonnsii
OpHUTHHAJIA HOMED
npoeCcCHOHATHLHOTO
CTaHJapTa
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"Cneumanuct B 06nacTtu NpoeKTUpOB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

TpynoBeie IlocraHoBKa 3amauM M ONpEIEIICHHE MapaMEeTPOB, C YYETOM KOTOPBIX
nercTBUs JOJKHO OBITh TMPOBEACHO MOJETUPOBAHUE IPOLIECCOB, SIBJICHUM U
0COOEHHOCTEH pabOThl ONTHYECKOTO M ONTHKO-3JIEKTPOHHOTO MpUbopa

Onpenenenne BBIXOJTHBIX rapamMeTpoB u XapaKTEPUCTUK
pa3pabaTbIBa€MOI0 ONTHYECKOI0 U ONTHKO-3JIEKTPOHHOTO Nprodopa

Pa3paboTka maTemMaTHYeCKUX MOJEIEH M METOJOB MOJCITUPOBAHUS
00BEKTOB MCCIIEI0OBAHUS

[IpoBeneHne TEOPETHUECKUX MCCIEIOBAHWA NPUHLIMIIOB W IyTeH
CO3/IaHMsI HOBBIX ONTHYECKUX M OITHUKO-3JIEKTPOHHBIX IPUOOPOB C
IIPUMEHEHUEM IIPOIPAMMHBIX CPEJICTB MHKEHEPHOIO aHAJIN3a

HpI/IMeHeHI/IC MCTOOOB  PCIICHHUA I/1306peTaTeJ'H>CKI/IX 3ajlad  IIpu
paspaGOTKe OINITUYCCKUX U OINTUKO-IJICKTPOHHBIX HpI/I60pOB

O6pa60TI<a N aHaliu3 peE3yIbTaTOB MOJIACIHUPOBAHUA OITHUYCCKUX H
OIITUKO-2JICKTPOHHBIX HpI/I60pOB Ha HOBBIX MPpHUHIHUIIAX

HeobOxonumeie dopmynupoBaTh  3a7adyy  MOJAENUpPOBaHUSA  (YHKIMOHHPOBAHUSA
YMEHHUS ONTUYECKUX U ONTUKO-IIIEKTPOHHBIX MTPHOOPOB

[IpuMeHATh UWHXEHEPHBIH ONBIT IMPOEKTUPOBAHMUS ONTHYECKUX U
OIITUKO-3JIEKTPOHHBIX TPUOOPOB

BoiOupaTe 4MCIEHHBIH METOJ MOJAEIUPOBAaHUA (HYHKIMOHUPOBAHUS
ONTUYECKUX U ONMTUKO-IJIEKTPOHHBIX MPHOOPOB

Pa3pa6aTBIBaTB IIporpaMMbl U MOAIIPOrpaMmsbl A MaTEMaTH4YCCKOI'O
MOZACIINPOBAHUA (I)YHKI_II/IOHI/IpOBaHI/IH OIITHYCCKHUX n
OIITUKO-2JICKTPOHHBIX HpI/I60pOB

TectupoBaTh pa3zpaboTaHHBIE MPOTPaMMbl A  MaTEeMAaTUYECKOTO
MOJIETUPOBAHUS (YHKITMOHUPOBAHUS ONTUYECKUX u
OIITUKO-3JIEKTPOHHBIX TPHOOPOB

HpI/IMeHSITL CUCTCMbl ABTOMATH3UPOBAHHOI'O TIPOCKTUPOBAHUA  IJIA
MOZACIIMPOBAHUA n HWHXXCHCPHOT'O aHaJin3a (I)yHKI_II/IOHI/IPOBaHI/IH
OINITUYCCKUX U OINITUKO-3JICKTPOHHBIX HpI/I60pOB

BbIBISATE 3aBUCMMOCTH MEXJy IapaMeTpaMud M XapaKTepUCTUKAMU
WCCIIEYyeMOTo Tpolecca WM SBICHHS W OCOOCHHOCTSMH pabOTHI
ONTHYECKOTO M ONTHUKO-3JICKTPOHHOTO MprUOopa

[IpuMeHsTh ~ KOMIIBIOTEpHBIE  IpOrpaMMbl  Uisi  O(OpMIICHUS
Hay4YHO-TEXHUYECKUX OTYETOB, PE3EHTALMN U TOKYMEHTAIIUH

Paborarp ¢ 6a3aMu IaHHBIX U UCTOYHUKAMH WHpOpManuy B H(GpPOBOM
dbopmate
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[IpumensATh HAa NMPAKTUKE KOMMYHHMKATHBHBIE TE€XHOJIOTUH, METOABI U
CHOCOOBI AeTOBOr0 OOMIeHUs ISl 3PPEKTUBHOTO MPO(HECCHOHATBLHOTO
B3aUMOJICUCTBUA

HeobOxonumeie @uznueckas ¥ NPUKIATHAS ONTUKA
3HaHUSA

Teopust mpeodpazoBaHUs CUTHAIOB B ONITHKO-3JICKTPOHHBIX CUCTEMaX

Hcrounuku u IMPUCMHUKU U3ITYUYCHUSA HpI/I60pOB OINTO3JICKTPOHUKU

OnTtrnueckue MaTepHraJibl U TEXHOJIOTUU

[TpuHIUnbl (PYHKIMOHUPOBAHUS ONTUYECKMX M ONTUKO-3JIEKTPOHHBIX
npuOOPOB U CUCTEM

OcHOBHBIE THUIIBI u XapaKTEPUCTUKH ONTUYECKUX u
OIITUKO-3JIEKTPOHHBIX PUOOPOB

OneMeHTHas 0a3a ONTUYECKHUX U OIITUKO-3JICKTPOHHBIX HpI/I60p0B

MeTO)II)I dHaJIn3a, CHHTE3a U OIITUMU3AallMH OIITHYCCKHUX CUCTEM

MeTo 1l MaTEMaTHIECKOTO MOJISTHPOBAHUSI OOBEKTOB U IIPOIECCOB

Cucremsnl ABTOMATH3UPOBAHHOI'O TMPOCKTHPOBAHUA U HHKXCHCPHOI'O
aHajm3a

OCHOBBI QJITOPUTMHU3ALUHU U IPOTPAMMUPOBAHUS

CTaH,Z[apTHLIC " CIICHUAJIBHBIC A3BIKU ITPOTrpaMMHUPOBAHUA

MeTtoapl peuieHud I/I306peTaTeJ'IBCKI/IX 3aga4

AHTIMICKUHN S3BIK B 00J1aCTH TPO(ECCHOHATIEHON ACATEIIPHOCTH

FOCY}IapCTBeHHI)Ie M OTPACJICBBIC CTAHAAPTHI, CTAHAAPTHI OpTraHU3allunu

Enunas cucteMa KOHCTPYKTOPCKOW TOKyMEHTALUN

Hpyrue -
XapaKTePUCTUKHU

3.4.3. TpynoBasa ¢pyHKUMA

DKCHepUMEHTAIbHBIC

UCCIICIOBAHHS IO CO3/IaHUI0 YpoBeHb
HauMmeHoBaHME | ONTHYECKUX H Kog | D/03.7 | (moaypoBeHb) 7

OIITUKO-3JIEKTPOHHBIX TPUOOPOB KBaJTU(PUKAIIN

1 KOMIIJICKCOB
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

IIpoucxoxnenue 3aMMCTBOBAaHO
" Opurunan X
TPYAOBOH (QyHKIHH U3 OpUruHasia
Kon Perucrpanuonnsiii
OpUTHHAaJa HOMeEp
pohecCuoHaIBHOTO
CTaHjaapTa
TpynoBbie Pa3paboTka MeTOAMKHM  AKCIIEPUMEHTAJIbHBIX  HWCCJICAOBAHHM  TI0
NecTBUS CO3/IaHHI0  ONTHUYECKUX U  ONTUKO-3JICKTPOHHBIX MPHUOOPOB U

KOMIIJICKCOB HAa HOBBIX IIPUHIOHUIIAX

[TonGop o6opynoBaHusT ¥ KOMIUICKTYIOIUX, HEOOXOAUMBIX JUIS
MPOBEACHUS  HMCCIEAOBAaHMM 1O  CO3JAAHUI0  ONTHUYECKUX U
OTITHUKO-3JIEKTPOHHBIX TPHOOPOB ¥ KOMILIEKCOB HA HOBBIX MIPHUHIIUATIAX

HpOBeI[eHI/Ie I/ICCHCILOBaHPII‘;I OINITUYCCKUX U  OINTHUKO-IJICKTPOHHBIX
HpI/I60p0B 1 KOMIIJICKCOB Ha HOBBIX NNPUHIOUIIAX

O6pa60TKa U aHaJIMU3 PE3YJIbTATOB I/ICCJ'IC,Z[OBaHI/Iﬁ OIITUYCCKUX U
OIITUKO-3JICKTPOHHBIX HpI/IGOpOB 1 KOMIIJICKCOB Ha HOBBIX NPpHUHIHUIIAX

O(I)OpMJ'IeHI/Ie HAayYHO-TCXHUYCCKUX OT4YCTOB, Hpe3eHTaL[PII>i n
AOKYMCHTAaIUU

HCO6XOI[I/IMBIC cDOpMI/IpOBa.TB e HCCHGHOBaHHﬁ, pacnpeacisitb  MOCTABJICHHBIC
YMCHUA 3aa4i U KOOPAUHUPOBATH UX BBIINOJHCHUEC IJIA CO3AaHUA ONITUYCCKUX U
OIITHUKO-3JICKTPOHHBIX HpI/I60pOB 1 KOMIIJICKCOB Ha HOBBIX NPpUHIHWIIAX

dopmynupoBaTh TpeOOBaHHS K OOOPYIOBAHUIO U KOMIUICKTYIOUIUM,
HEOOXOAUMBIM  JUIsl  TPOBEJCHUS  HUCCICNIOBAHMM IO  CO3/IaHUIO
OINITUYCCKUX U OIITHUKO-3JICKTPOHHBIX HpI/I60pOB 1 KOMIIJICKCOB HAa HOBBIX
MPUHIIAIIAX

B3anMozeiicTBOBaTh ¢ M3rOTOBUTEISIMU U TIOCTABIIMKAMU MaTEPUAJIOB,
KOMIUTEKTYIOIIMX M 000pYyI0BaHUs, HEOOXOAMMBIX ISl MCCIETOBAHUMN
M0 CO3JAaHUI0 OINTHYECKHX M OINTHUKO-3JICKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB Ha HOBBIX MPUHIIUTIAX

[IpoBoauTh  SKCIEpUMEHTAJbHBIE  HCCIEAOBaHUS B 00JIAcTH
npodeccuoHaNbHON NeATENbHOCTH

O6pa6aTHBaTB U AaHAJIM3UPOBATH  PE3YJIbTAThI HCCJ'I@I[OB&HPIIZ C
HCIOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHUI U nporpamm

BBISBISTE 3aBUCHMOCTH MEXJIy TMapaMeTpaMH HCCIeIyeMOro mpoiecca
WIA  SIBJIGHUS U OCOOCHHOCTSIMH  pa0OThl  ONTHYECKOTO U
OIITUKO-3JIEKTPOHHOTO Tiprbopa

[IpuMeHATH ~ KOMIBIOTEPHBIE  OporpamMMbl i O(GOpMIICHUS
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneuwmanuct B 06nactv NpoeKTUpoB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

HAayYHO-TCXHUYCCKUX OTUCTOB, HPGSCHTaI_[I/Iﬁ " JOKYMCHTAaIlUU

[IpuMeHATh Ha NPaKTUKE KOMMYHUKATUBHBIE TEXHOJIOTHMH, METOIbI U
CIOCOOBI JIeI0BOro oO0ImIeHus A 3PPEeKTUBHOTO MPO(ecCHOHATBHOTO
B3aUMOJCUCTBUSA

HCO6XOI[I/IMBIG dusnueckas u NpUKJIaaHasA OIITUKa
3HaHUA

TeOpI/IH Hp€06paSOBaHI/I$I CUTHAJIOB B OIITHKO-3JICKTPOHHLIX CUCTCMAX

HcTouyHuKY ¥ IPUEMHUKH U3ITy4eHUs: IPUOOPOB ONMTOAIEKTPOHUKH

[IpuHUMIIBI  (PYHKIMOHUPOBAHUS ONTHUKO-3JIEKTPOHHBIX MNPHOOPOB U
CUCTEM

TeopeTHHGCKHe, IMPAKTUYCCKUC u MCTPOJIOTHYCCKUEC OCHOBBHI
ONTUYECKUX U3MEPEHUI

KommonenTHas 1 pieMeHTHAsA 0a3a ONTUYECKUX U OIITUKO-3JICKTPOHHBIX
puoOpOB

Metoapl 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX

[IpyHuMnBl  OpraHM3anMu W NPOBEACHUS  DKCIEPUMEHTAIbHBIX
HUCCIIeJOBaHUM

Cucrtemsnl ABTOMATH3UPOBAHHOI'O TMPOCKTHPOBAHUA U HHKXCHCPHOI'O
aHaJIm3a

AHTTUICKHH S3bIK B 00J1aCTH TPOGECCUOHATIBHOM 1S TETEHOCTH

OnacHele M BpeIOHbIE HKCIUTyaTallMOHHBIE (DAKTOpBI, TpPENeNTbHO
JOIyCTUMBIE YPOBHM MX BO3JCHCTBUS HAa 4YEJIOBEKa, TEXHUKY U
OKPY2KAIOILYIO CpeLy

FOCYZ[apCTBeHHHe H OTPACJICBBIC CTAHAAPTHI, CTAHAAPTLI OpraHU3allnn

Enunas cucreMa KOHCTPYKTOPCKOM TOKyMEHTALUU

Hpyrue -
XapaKTEPUCTUKHU

3.4.4. TpynoBas cpyHKUMA

PazpaboTka TexHonoruit
e€TrUCTPaIliy, XpaHEHU U
26 a6OI”)FKIi[/I I/IIZIQ)I()) Maryy ¢ Yposens
HaumeHnoBaHue P p Kog | D/04.7 | (nmomypoBeHb) 7
HCIIOJIL30BAHUEM ONTHYECKUX U
KBaJTA(pUKAITIH
OTITHUKO-DJIEKTPOHHBIX TPUOOPOB
U CUCTEM
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Mpukas MuHTpyaa Poccun ot 22.11.2023 N 822H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"Cneumanuct B 06nacTtu NpoeKTUpOB...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[Ipoucxoxnenue 3anMCTBOBAaHO
. Opurunan X
TPYJI0BOH (hyHKUIUHU U3 OpUrHHaIa
Kon Perucrpanuonssiii
OpUTHHAJa HOMEp
po¢eCcCHOHATBHOIO
CTaHJapTa
Tpynossle O030p ONTHYECKUX TEXHOJOTHH perucTpanuu, XpaHeHus, 00paboTKu U
NEeNCTBUS nepeaayu uHGopMaIu

AHanmu3 XapakTepUCTUK ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX MPHOOPOB
perucTpanuu, XpaHeHus, 00paboTKH U nepenayu HHPOpMaLUu

Omnpenenenre HOBBIX CIOCOOOB PETUCTPALIMU, XpPaHEHUs, 00pabOTKU U
nepenayn  MHPOpPMAIMM  C  HUCHOJIb30BAHUEM  ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX TPHOOPOB U CHCTEM

Pazpaborka © wuccienoBaHHE HOBBIX CIOCOOOB U NPHUHIIMIIOB
(YHKIMOHUPOBAHUS ONTHYECKUX U ONTUKO-JIEKTPOHHBIX NMPHOOPOB H
CHCTEM PETrUCTpaIliy, XpaHEeHUs, 00paObOTKH U niepeaadd HHHOpMaIiu

Pemenue n3o0peTarenbckux 3a1ad Mpu pa3paboTKe HOBBIX ONTUYECKUX
TEXHOJIOTUH, ONITUYECKUX U ONITUKO-3JIEKTPOHHBIX IPHOOPOB U CHCTEM

Wutemnektyanu3anust pabOThl ONTUYECKHX M ONTHUKO-3JIEKTPOHHBIX
npuOOpOB Il pelieHus 3agad  OOHapyXKEeHUs, paclo3HaBaHUS,
I/ISMGPGHI/H[ nu ynpaBneHI/m, B TOM YHUCJIC C UCIIOJIB30BaAaHHUECM HH(prBBIX
TEXHOJIOTHH

HeobOxonumeie AHanu3upoBaTh  OpPEIbSABISEMblE  TEXHUYECKHME  TpeOoBaHMS K

YMEHUS pa3pabaThIBaGMBIM ONTHYECKUM M OINTHKO-3JIEKTPOHHBIM MpHOOpaM H
CHCTEeMaM  pPETHCTpallM, XpaHEeHus, oOpaboTkMm ©  mepenadu
uHpopMaLUn

HpI/IMeHHTL I/IH)KCHepHHﬁ OIIBIT IPOCKTHPOBAHUA OINTHYCCKHX U
OIITUKO-3JICKTPOHHBIX HpI/I60pOB

PaboTaTh ¢ 6a3aMu JaHHBIX U UCTOYHHKAMHU WH(MOpMAIUU B U(PpoBOM
dopmare

HpOBO,I[I/ITB MMaTCHTHBIN ITOMCK

BhIsSBIATE 3aBUCUMOCTH MEXIy MapaMeTpamH HCCIIEIyeMOro Ipolecca
WIK  SBJIGHUS U OCOOCHHOCTSIMM  pabOThl  ONTHYECKOTO U
OIITHUKO-3JIEKTPOHHOTO Tipubopa

O6pa6aTHBaTB U AaHAJIM3UPOBATH  PE3YJIbTAThI I/ICCJ'Ie,HOBaHI/Iﬁ C
HCIOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHU U nporpamm
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 17.06.2025

[IpuMeHSATH ~ KOMIBIOTEPHBIE  OpOTpaMMbl it O(GOpPMIICHUS
Hay4YHO-TEXHUYECKUX OTYETOB, PE3CHTALMN U JTOKYMEHTALIUH

[IpumensATh HAa NMPAKTUKE KOMMYHHMKATHBHBIE TE€XHOJIOTUH, METOJABI U
CHIOCOOBI AeTOBOr0 OOMIeHUs ISl 3PPEKTUBHOTO MPO(HEeCCHOHATHLHOTO
B3aUMOJICUCTBUA

HeoOxonumeie @usnueckas ¥ NPUKIATHAS ONTUKA
3HaHUSA

Onruueckue MaTCpHraJibl U TEXHOJIOTUN

TCOpI/ISI Hp606pa3OBaHI/ISI CUTHAJIOB B OIITUKO-3JICKTPOHHBIX CUCTCMAX

HcTouyHuku u IMPUCMHUKU U3ITYUYCHUS HpI/I60pOB OINTO3JICKTPOHUKHU

OnTHueckue TEXHOJIOTHH Mepeiadn, 3aucy U 00padoTKu HHPOpMAIUH

KoMmrmoHeHTHas 1 37IeMeHTHast 0a3a ONTHYCCKUX W ONTHKO-3JICKTPOHHBIX
puoOpOB

MeTO)II)I dHaJIn3a, CHHTE3a U OIITUMU3AallMH OIITHYCCKHUX CUCTEM

Cucrtemsnl ABTOMATHU3UPOBAHHOI'O TMPOCKTHPOBAHUA W HHXKXCHCPHOI'O
aHaJImu3a

Metoael  aHanmu3a M CHHTE3a  QHAJOTOBBIX, UUQPOBBIX U
MHUKPOIIPOIIECCOPHBIX YCTPOMCTB

[TpuHIIMIIBI OpraHu3aluy U NPOBEACHUS UCCIICIOBAHUI

MeTtoe1 00paboTKH Pe3yIbTATOB UCCIICIOBAHUI

Mertonpl peuicHu-d I/I306p€TaT€JIBCKI/IX 3aaa4

Texnonornn WHGOOPMALMOHHOW TOMNICPKKUA KHU3HEHHOTO  IIUKIA
u3aenui

AHTTIUICKHH A3bIK B 00J1aCTH PO ECCUOHATIBHOM 1€ TeIbHOCTH

OnacHple ¥ BpeAHbIE JKCIUTyaTallMOHHBIE (DAKTOPBI, MPEAeNbHO
JOMyCTHUMbIE YPOBHHM HX BO3JCUCTBUS Ha YENOBEKa, TEXHHUKY U
OKpY>KaIOIIYIO CpeLy

Cucrema AOITYCKOB U ITOCAI0K

FOCYI[apCTBeHHI)Ie " OTPACJIEBBIC CTAHAAPTHI, CTAHAAPTHI OpraHHU3allun

Enunas cucteMa KOHCTPYKTOPCKOW TOKYMEHTAlUN

HOpMaTI/IBHO-TeXHI/I‘-IGCKaH AOKYMCEHTaIuMsd CUCTEMBI MCHCIPKMCHTA
KadyeCcTBa
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Jlpyrie -

XapPaKTCPUCTUKHU

3.4.5. TpynoBas ¢pyHKUMA

Pa3paboTka HOBBIX TEXHOJOTHIA YpoBenb
HaumeHnoBanue | nmpon3BOACTBa ONTUYECKUX U Kog | D/05.7 | (momypoBeHb) 7
OTITUKO-DJIEKTPOHHBIX MTPUOOPOB KBaJTA(pUKAITIH
[Ipoucxoxnenue 3auMCTBOBAaHO
p A Opurunan X
TPYIAOBOH (yHKITUN W3 OpUTHMHAJIA
Kon Perucrpanuonnsii
OpHUTHHAJIA HOMEp
npo¢eCcCHOHATHLHOTO
CTaHaapTa

Tpynossie
NEUCTBUS

O0630p 1 aHAIM3 COBPEMEHHBIX TEXHOJIOTHH MPOU3BOACTBA ONTHYCCKUX
Y ONTHKO-DJIEKTPOHHBIX IPUOOPOB

BrisBiaenne 3ajad4, Ha
pazpabaThiBaeMble  TEXHOJOTHH
OTITHKO-3JIEKTPOHHBIX TTPHOOPOB

PEIICHUC KOTOPBIX HaITpaBJICHELI
IMPONU3BOACTBA OIITUYECCKUX n

Pa3pa60T1<a TEXHOJIOTHYCCKUX IMPOLECCOB H3TOTOBJICHUA OINTUYCCKHUX,
OIITUKO-3JICKTPOHHBIX, OIITUKO-MCXaAHUYCCKHX z[eTaneﬁ " y3JIOB

Pa3paboTka MeTOq0B COOPKH, FOCTUPOBKHM M KOHTPOJI ONTHYECKUX M
OTITHUKO-3JIEKTPOHHBIX TPUOOPOB

[IpoBeneHne MHKEHEPHBIX PAcueTOB, HEOOXOMMMBIX Ui pa3pabOTKu
HOBBIX TEXHOJIOTHH MPOU3BOJICTBA ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX
npubopoB

TeXHUKO-IKOHOMHUECKas OI[EHKa 1[e1eCO00pa3HOCTH BHEPEHUS HOBBIX
TEXHOJIOTUYECKUX pelIeHUul u 000pynoBaHMS IpPH IPOU3BOJACTBE
OINITUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB

Buenpenune texHonmoruit umdpoBoil TpaHchopManuM MPOU3BOACTBA
ONTUYECKOU NPOAYKIIUHU

Heo0xonumeie
YMEHHUS

PaGortates ¢ 6a3amu JaHHBIX U UCTOYHUKAMU WHGOPMAIUU B IIUPPOBOM
dopmare

AHaJ'II/I3I/IpOBaTB TCXHOJOTHYCCKUEC Tpe60BaHI/I${ K p33pa6aTBIBaeMBIM
y3j1aM " ACTAJIAM ONTHYCCKUX U ONTHUKO-3JICKTPOHHBIX HpI/IGOpOB

Pa3pa6aTLIBaTL TCXHOJIOTHUYCCKUEC IIPOLCCChI IIPOU3BOACTBA JeTajieil u
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y3JI0B OIITUYCCKUX u ONTHUKO-3JICKTPOHHBIX HpI/I60pOB C
HCIOJIb30BAHUECM NPUKITAJHBIX KOMIIBIOTCPHLBIX IMTPOrpaMm

HpI/IMeH}ITL COBpPCMCHHBIC TCXHOJOTMH n O6OPYI[OB3.HI/IC JJIsA
MMpOU3BOACTBA, CGOpKI/I, FOCTUPOBKU u KOHTPOJIA OIITUYCCKHUX,
OIITHUKO-3JICKTPOHHBIX, OIITUKO-MCXaAHUYCCKUX I[CTEL]IGI\/JI " y3JIOB

[IpoBOANTh  TEXHUKO-PKOHOMHYECKHW  pacueT  IeIeCO00pa3sHOCTH
BHCAPCHUA TCXHOJIOTHYCCKUX HPOLUECCOB IMPOU3BOACTBA ONTHYCCKUX U
OTITHKO-3JIEKTPOHHBIX TPUOOPOB

[IpoBOIUTH MATEHTHBIN MTOUCK

OO0O0CHOBBIBATH MpeAIaraeMble TEXHUUYECKUE PEILICHHS

O6pa6aTLIBaTL U aHAJIM3UPOBATh  PE3YJIbTAThI I/ICCJ'Ie,ZLOBaHI/II\/’I C
HCIOJIb30BAHUEM KOMIIbIOTCPHBIX TEXHOJIOTHUI 1 nporpamm

[IpuMeHATh KOMIBIOTEpPHBIE HPOTpaMMbl it O(GOPMIICHUS HAy4dHO-
TEXHUUYECKHUX OTYETOB, IPE3EHTALUN U TOKyMEHTALUN

[IpuMeHATh HA NPaKTUKE KOMMYHUKATHUBHBIC TEXHOJOTHMH, METOIbl U
CTIOCOOBI JIeNTOBOr0 OO0ImIeHus A 3PPEeKTUBHOTO MPO(ECCHOHATBHOTO
B3aUMOJICUCTBUSA

Heo6xonumeie dusnueckas ¥ NPUKIIAIHAS ONITUKA
3HaHUSA

Hcrounuku u IMPUCMHUKU U3ITYUYCHUSA HpI/I60pOB OIITO3JICKTPOHUKHU

MeToabl CUHTE3a ONTUYECKUX CUCTEM

OnTtnyeckue MaTe€pHralibl 1 TEXHOJIOTUHN

Ontuhyeckue IMOKPBITUSA

OnTHyeckuii MpOU3BOJACTBEHHBINH KOHTPOJIb

OCHOBBI MPOCKTUPOBAHUA CIOKHBIX TCXHUUCCKUX CUCTEM

apFOHOMI/ILICCKI/IC OCHOBBI ITPOCKTUPOBAHUA

[TpuHIMITBI ¥ TEXHOJIOTUHU UPPOBOM TpaHCHOpPMAIIIH TPOU3BOICTBA

Mertoapl penieHust n300peTaTeIbCKUX 3a/1a4

OcCHOBEI opraHu3alvy, IUIAaHUPOBAaHHA IIPOU3BOJACTBA MW YIIPABJIICHUSA
IMPONU3BOACTBOM

TexHonorun WHGOPMALMOHHOW NOJNIEPKKHA KU3HEHHOIO  ILUKJIA
U3IeINN

Metoapl 06pabOTKH pe3yJIbTaTOB UCCIEAOBAHUI
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Cucremsnl ABTOMATHU3UPOBAHHOI'O TMPOCKTHPOBAHUA U HHKXCHCPHOI'O
aHajm3a

AHTTUICKHH S3bIK B 00J1aCTH TPOPECCUOHATIBHOM 1A TETbHOCTH

OnacHble ® BpEIHBIC DKCIUTyaTallMOHHBIC (DAKTOPBI, TPEICITBHO
AONIYCTUMBIC YPOBHHU HX BO3I[CﬁCTBH$I Ha 4YCJIOBCKA, TCXHUKY H
OKPY’KaIOMIYIO Cpeay

Cucrema 1I0IyCKOB U ITOCAI0K

OcHOBEI MCTPOJIOTHUH, CTaHAAPTU3alluU U CepTI/I(pI/IKaI_II/II/I npoayKIruunu

FOCy,Z[apCTBeHHBIe H OTPACJICBBIC CTAHAAPTHI, CTAHAAPTHI OpraHHU3allun

Enunas cuctema KOHCTPYKTOPCKOM TOKYMEHTAIlUU

HOpMaTI/IBHO-TeXHI/I‘—IeCKaH AOKYMEHTAIUMsd CHUCTEMBI MCHCPKMCHTA
KadecTBa

Hpyrue -
XapaKTePUCTUKHI

IV. CBegeHus 06 opraHmsaumsx - paspadborumkax
npocgeccnoHanbLHOro craHgapTa

4.1. OTBeTCTBEHHaA opraHu3auusa-paspadoTumnk

AO "OObeauHeHHas npudopocTpouTeabHas Kopropanus'", ropox Mocksa

3amecTuTeNb FreHePaIbHOTO JTUPEKTOpa Banyes C.B.

4.2. HaumeHOBaHMA opraHusayun-paspaboTynkoB

1 | AO "JIpITKapuUHCKUI 3aBOJ ONITHYECKOTo cTekiaa", ropoa JIeitkapuHo, MockoBckas
o0racTb

2 | AO "HayuHno-npousBojcTBeHHas kopropaius "CUcTeMbl IPEIU3UOHHOTO
npubopocTpoenus", ropoa Mocksa

3 | AO "Poccuiickas anektponuka", ropoa Mocksa

4 | Acconmanus "Jlura coneiicTBuss 000pOHHBIM TIpeAnpusTHsIM", ropoa Mocksa

5 | Coget no mpogeccnoHaTbHBIM KBATH()UKALUSAM B 00JIACTH IPOMBIIIIIICHHOM
AJIEKTPOHHMKHU U IPHOOpOCTpOeHUS, TOpo 1 MockBa
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6 |D®I'AOY BO "Hamumonanbnbiit uccnenosarenbckuii yuusepceurer UTMO", ropon
Cankrt-IleTepOypr

7 | ®I'BOY BO "MockoBCcKuii ToCy1apCTBEHHbBIN TEXHUUECKUM YHUBEPCUTET UMEHU
H.D. baymana (HanmoHaabHBIN UCCIIE0OBATEIbCKUN YHUBEPCUTET)", roposl MockBa

8 |®I'bY "BHUMU Tpyna" Muntpyna Poccun, ropog Mocksa

<1> Obmepoccuiickuii kaaccupuKaTop 3aHATHH.

<2> O6mepoccuiickuii kaaccuuKaTop KOJA0B IKOHOMHUYECKON AEATEIbHOCTH.

<3> [Ipuka3z Muntpyma Poccun, MunsnpaBa Poccun ot 31 nexabps 2020 r. N 988u/1420H "O06
YTBEP)KICHUM TEpPeYHs BpPEAHBIX M (WJIM) OMACHBIX IPOU3BOJICTBEHHBIX (DaKTOpPOB U paboT, HpH
BBIINIOJIHEHUN KOTOPBIX IPOBOJATCA OO0s3aTeNbHbIE IPEIBAPUTEIbHBIE MEAULIUHCKHE OCMOTPBI NPHU
NOCTYIJICHUH Ha palboTy M MEePUOJMUYECKUE MEIUIMHCKHE OCMOTphI" (3aperucTpupoBaH MUHIOCTOM
Poccun 29 suBaps 2021 r., peructpaunonnsii N 62278), neiictByer no 1 ampens 2027 r.; npukas
MunzapaBa Poccun ot 28 sguBaps 2021 r. N 291 "OO6 yrtBepxknenun Ilopsnka mnposeneHus
0053aTeNPHBIX ~ NPEIBAPUTENBHBIX W  TMEPUOJUYECKHX MEIUIMHCKHX OCMOTPOB PaOOTHHUKOB,
MPEeyCMOTPEHHBIX YacThio 4eTBepTod crathu 213 TpymoBoro koaekca Poccuiickonr depeparuu,
NEepevHs. MEAULMHCKUX MPOTUBOINOKA3aHUN K OCYILECTBIECHUIO pabOT C BPEAHBIMU U (WUJIM) ONACHBIMHU
NIPOM3BOJICTBEHHBIMM (pakTOpaMu, a Takxke paboTaM, IpU BBINOJHEHUHM KOTOPBIX IPOBOJASATCS
o0s3aTeNbHBIE MpeBapUTEIbHbIE U MEPUOJUYECKHE MEIUIIMHCKHE OCMOTPBI" (3aperucTpupoBaH
Muntoctom Poccun 29 suBaps 2021 r., peructpauuonssii N 62277) ¢ U3MEHEHUSAMH, BHECEHHBIMU
npukazoM Munszapasa Poccun ot 1 ¢epansa 2022 r. N 44n (3apeructpupoBan Munrocrom Poccun 9
depans 2022 r., peructpamuonnsii N 67206), neiictByet no 1 ampesnst 2027 T.

<4> [locranosnenue [IpaBurenscrBa Poccuiickoit @enepamuu ot 16 centsops 2020 r. N 1479
"O6 ytBepxkaenun [IpaBun npotuBonoxxkapHoro pexxuma B Poccuiickoit @enepauun", neiicrsyer go 31
nexadps 2026 T. BKIIOUUTENBHO.

<5> [locranosnenue [IpaButenscrBa Poccuiickoit denepanuu ot 24 nexadbps 2021 r. N 2464 "O
nopsiike 00y4yeHus 1o OXpaHe TpyAa U MPOBEPKU 3HAHUS TpeOOBaHUI oxpaHbl Tpyna", aecTByeT 10 1
ceHTsaops 2026 T.

<6> [Ipuka3 Muntpyna Poccuu ot 15 nexabps 2020 r. N 903u "O6 yrBepx)acHuu [IpaBui mo
OXpaHe TpyJa MNpH SKCIUTyaTallud 3JIEKTpoycTaHOBOK" (3apeructpupoBaH Muntoctom Poccuu 30
nexadbps 2020 r., peructpaunonabii N 61957) ¢ u3MeHEeHUSIMU, BHECEHHBIMU MpHKa3oM MUHTpyaa
Poccun ot 29 ampens 2022 r. N 279n (3apeructpupoBan Munioctom Poccum 1 umrons 2022 r.,
peructpaunonHslii N 68657), neiictByet 1o 31 nexabps 2025 r.

<7> Enunplii KBaTU()UKAITMOHHBIM CHOPABOYHUK OJDKHOCTEH PYKOBOJMUTENEH, CICIMAIUCTOB W
CITy>KallluX.

<8> Oobmepoccuiickuil knaccudukatop mnpodeccuit pabouux, TODKHOCTEH CIyXKalluX U
Tapu(HBIX pa3psIoB.

<9> Obmepoccuiickuii kaaccuukaTop CHenualbHOCTEN 10 00Pa30BaHMUIO.
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