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06 yrBepkaeHnH NpogeccHOHATLHOI0 CTAHAAPTA
«Cnennaauct B 06,1aCTH NPOEKTHPOBAHHUS H CONPOBOXK/AEHHU NMPOU3BOACTBA
ONTOTEXHHKH, ONTHYE€CKHX H ONTHKO-JIEKTPOHHLIX IPHOOPOB H KOMILJIEKCOB»

B coorBerctBun ¢ myHktoM 20 [lpaBun pa3pabotkm U yTBep)KIEHHA
po()eCCHOHANBHBIX ~ CTAaHOAPTOB, YTBEPXKICHHBIX IOCTaHOBIeHHEM IIpaBHTenbCTBa
Poccuiickoii ®enepammu ot 10 anpernst 2023 r. Ne 580, npu ka3 s Balo:

1. VrBepmuTh mpuiaraeMelii npodeccHOHaNbHBIN cTaHaapT «Crenuamict B obIacTH
TIPOEKTUPOBAaHHUS ¥ COMPOBOXIEHHUS IIPOM3BOJICTBA ONTOTEXHHKH, ONTHYECKHMX M OITHKO-
SJIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB).

2. Tlpu3Hath yTpaTUBIIMM CWIy IIpuKka3 MUHKHCTEpCTBA TPYAa U COLMAIIBHON 3allUThI
Poccuiickoii ®enepaumm ot 24 pekabps 2015 r. Ne 1141 «O6 yrBepxkaeHUU
podecCHOHANBHOrO cTaHAapTa «CrelMaicT B 001acTH IPOEKTHPOBAHUA U CONPOBOXICHUS
TIPOM3BOJICTBA ONTOTEXHUKH, ONITUYECKUX M ONTHKO-3JIEKTPOHHBIX IIPHOOPOB B KOMILIEKCOBY
(3apeructpupoBan MunucrepctBoM rocthuuu Poccuiickoii @enepauun 28 smsaps 2016 r.,
peructpauroHHbL Ne 40836).

! 3. VYcraHoBUTB, YTO HACTOAIIMIA IIpuKa3 BCTymaeT B cuiay ¢ 1 cenrabps 2024 r.
u geiictByert 1o 1 centsops 2030 r.
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II1. XapakTepHcTHKA 00001eHHBIX TPYAOBLIX (PYHKIMH

3.1. O6o6mennas TpyaoBas GyHKIHS

IMoaaepxxka nporeccos pa3paboTku
o YpoBeHb
HavmenoBanue ONTMYECKUX TEXHOJIOTHA, onTHiyeckux | Kom | A 5
KBaTH(pUKanm
1 ONTHKO-3JICKTPOHHBIX IPUOOPOB
lponcxoxcncie 3auMCTBOBaHO H3
0606meHHoM Tpy10BOM Opururan X
OpHruHaIa
dyHK1IMH
Kox opurunana PeructpaunoHHBIH
HOMep
nipo¢ecCHOHANIBHOTO
cTaHgapra
Bo3moxHnbie TexHuk
HaMMEHOBAHHsI TexHUK-TEXHOJIOT
JIOJDKHOCTEH, TexHUK-KOHCTPYKTOP
npodeccuii Wnxenep-npoextupoBmuk 111 xareropun

Hmxenep-koHcTpyKTop Il kateropun
Hmxenep-rexuHornor III kareropuu
Wuxenep-uccnenosatels I xkareropun

TpeboBanus K
00pa3zoBaHHIO U
00yUEeHHIO

Cpennee npodeccroHanbHOe 06pa3oBaHKe — IPOTPaMMBI TOATOTOBKH
CIEI[HAJTMCTOB CPETHETO 3BE€HA

WM

Bricimee obpa3zoBaHue — 6akajaBpuaT

TpeGoBanus k

IIJIH TEXHHKa, TEXHAKA-TEXHOJIOTra, TCXHHUKA-KOHCTPYKTOPA HE MEHEE OJHOI'O

OIBITY rofia Ha ONTHYECKOM IIPOU3BOJICTBE MIIH SKCILTyaTal[i¥ ONTHKO-3JIEKTPOHHBIX
MpaKTHYECKOH npu6OPOB NPH HAIMYHH CPEHET0 PodecCHOHATLHOT0 00pa3oBaHUs
paboThI

Oco0rble ycroBus
Jomnycka K pabore

IIpoxosaenne 00a3aTeNbHBIX IIPEABAPATEBHBIX H IEPHOAMIECKHX
MeIAIUHCKHX OCMOTPOB’

[Tpoxoxzaenue oOydeHHs MEpaM MOXApHOM 6esomacHocTH*

IIpoxoxaeHre 06y4eH s 110 OXPaHe TPyZAa H IPOBEPKH 3HAHHA TpeOOBaHUI
OXpaHHI TpyAa®

Hanuaue He Hike 11 rpyIIbI 0o 3/1eKTpo6e3onacHocTu’

Hpyrue
XapaKkTePUCTUKH

Jlns mEn co cpeaHuM Ipo¢ecCHOHABHBIM 00pa30BaHHEM PEKOMCHIYETCA
JONOJHUTENBHOE MpodeccuoHaIbHOE 00pa3oBaHKe — IPOrPaMMBI TOBBIICHUS
KBaIM(HUKAINK TTI0 KOMIIBIOTEPHOMY CHHTE3Y ONTHYECKHX CHCTEM HIIH
KOHCTPYMPOBAHHIO OIITHKO-3JIEKTPOHHBIX NpHUOOpOB

HOIIOJIHI/ITCJ'IBHBIC XapaKTCPpUCTHKH

HaumeHoBanue Kox HaumeHoBaHne 6a30B0M IPYIIbL, JODKHOCTH (MpodeccHH) Uik
JIOKyMEHTa CIENHATBHOCTH
OK3 2149 CrnenuaiucThl B 00JIaCTH TEXHHKH, HE BXOAAIIME B Ipyrue
TpYIIBI
EKC’ - HxeHep-KOHCTPYKTOP (KOHCTPYKTOP)

- HHxeHep-npoeKTHPOBIIMK

- HnxeHep-TexXHoor (TEXHOJION)

- TeXHUK-KOHCTPYKTOP




OKIIATP? 22491 WH>KeHep-KOHCTPYKTOP
22827 HHXeHep-IpOoeKTHPOBIIMK
23500 Konctpykrop
26996 TexHUK-KOHCTPYKTOP
OKCO’ 2.12.02.05 | OnTrYecKue U ONTHKO-3JIEKTPOHHBIE TIPHOOPHI U CUCTEMBI

2.12.03.01 | IlpubopocTpoeHue

2.12.03.02 | OnrorexHuKa

2.12.03.03 | doronrka u onTonHpOpMaTHKa

2.12.03.05 | JlazepHas TEXHHKA H JIA3€PHBIE TEXHOJIOTHH

3.1.1. TpynoBas pyHKUHUA

TexHuveckas moJAepKKa IIPOLIECCOB
—— IIPOEKTHPOBAHHS U IIPOM3BOACTBA kor | AJOL.S (nzu‘;‘;;i‘;b) 5
OINITHYECKHX H ONTUKO-3JIEKTPOHHBIX KBATHUKALHH
upubopoB
ggmimnenne TpyaoBoii Opurmman X 3an(1:;c;:::::: "3
Koa PernctpaunoHHb1it HOMEp
OpHWrUHaJIa po¢)eCCHOHATBHOT O
CTaHOapTa
Tpynossie geiicteust | OnpeneneHue TpeOOBaHMM K INPOEKTHPYEMBIM MM  HM3rOTaBIHBACMbIM
OITHYECKHMM JETASIM H ONITHKO-3IEKTPOHHBIM y3J1aM
OdopmiieHre KOHCTPYKTOPCKO# JOKYMEHTAIIMM Ha AETAIH U Y3JIbl ONTHYECKUX
H OIITHKO-3JIEKTPOHHBIX IpHOOPOB
ITpoBe/icHHE THUIOBBIX PAcYETOB C MPHMEHEHHEM MPHUKIIAJHBIX KOMIIBIOTEPHBIX
nporpamMm
IMoaroToBka MarTepHaloB Ui O(opMIIeHHs Hay4HO-TEXHHYECKHX OTYETOB,
Ipe3eHTalMil ¥ JOKYMCHTaIlUH
Heobxoaumbie AHanM3upoBaTh TEXHUYECKHE TpeGoBaHus, NIPEAbABILICMbIE K
YMEHHS pa3pabaThiBACMBIM ONTHYECKUM JICTAISIM M ONITHKO-3JIEKTPOHHBIM y37IaM
Pa6oTath ¢ Hay4HO-TeXHUYECKO# HH(OpManueii B 0611acTH MpodecCHOHATEHOR
JIeATENBHOCTH B IEYaTHOM ¥ IiudpoBoM dopMarte
Pa6oTats ¢ 6a3amMu JaHHBIX M HCTOYHHAKaMH HHQOpManuy B HQpoBOM gopMarte
IIpuMEHATH IPHKIIAAHBIC KOMIIBIOTEPHBIE POrPaMMEL
IIpuMeHATh KOMIBIOTEPHBIE INpPOrpaMMBl i OQOPMIIEHHS  HAay4HO-
TEXHHYECKHX OTYETOB, IPE3CHTALMH H JOKYMEHTALUH
Heobxonumsie Buaepl H HasHaYeHHE ONTHYECKMX JCTale M ONTHKO-IJIEKTPOHHBIX
3HaHUSA KOMITOHEHTOB
TIpHHIMGB KOHCTPYMPOBAHUS ONITHKO-3IEKTPOHHEIX NPHOOPOB
OnTtHyecKkre MaTepUaibl U TEXHOJIOIHH
Mertoapl CHHTE3a ONITUYECKUX CUCTEM
KoMnbloTepHBIE mPOrpaMMBbl Ui 0GOpMIIEHHS JOKYMEHTAIlMM M BBINOJHEHU
pacyeToB
OnacHble ¥ BpeIHbIE 3KCIUIyaTalMOHHBIE (DAKTOPHI, NpEAENbHO IOMYCTHMBIC
YPOBHH HX BO3JICHCTBHS Ha YENIOBEKA, TEXHUKY M OKPYKAIONIYIO Cpeay
Cucrema JOMyCKOB M I10CAI0K
OCHOBBI METPOJIOTHH
TocynapCTBEHHBIC M OTPAcIeBhIe CTAHAAPTHI, CTAHAAPTHI OpraHu3aliH
Exunas cucteMa KOHCTPYKTOPCKOH JOKYMEHTAHU




Hpyrue -
XapaKTepHUCTHKH

3.1.2. Tpynosas pynxkuus

| Texumdeckas noAAepikKa IIPOBEICHUS v
| o o pOBEHB
| HCCIICAOBAHUH ONITUYCCKUX TCXHOJIOTHH
| Hawnmenopanue a i Kon | A/02.5 (noaypoBeHs) 5
ONITHYCCKNX N OITHKO-2JICKTPOHHBIX KBaJIH(l)HKaI.IPIH
npuOOpoB
IlpoucxoxkaeHHe TPyAOBOH Oparmman X 3aUMCTBOBaHO M3
$yHKIMH OpHIUHaJIa
Kon PerucrpaunoHHslil HoMep
OpHMIrHHaNa npogeCCHOHAILHOTO
cTaHzaapTa

Tpynossie geiictus | ITonck Hay4dHO-TeXHIUYECKOH HHGOPMALIUH IO 3aaHHOM TeMeE

Pacuer mapaMeTpoB THIOBEIX Y3JI0B M JJIEMCHTOB ONTHYECKHX M OITHKO-
9JIEKTPOHHBIX IPUOOPOB

IIpoBeieHre ONITHYECKUX HCCIICIOBAHMH H H3MEPEHHH

O6paboTKa pe3ynbTaToB HCCIIEOBaHHS H H3MEPEHHI

IMoarotoBka MaTepualoB M OQOPMICHHS HAyYHO-TEXHHYECKUX OTHYETOB,
Npe3eHTAlHH U JOKYMEHTAIMH

Heo6xoaumMeie AnanmusupoBaTh  TpeOoBaHHS, IpeABABISEMBIE K  pa3pabaThiBacMBIM
YMEHHUS OITHYECKHM M ONTHKO-3JICKTPOHHBIM PHOOPaM, ONTHYECKHM TEXHONOTHIM
PaGorars ¢ Hay4HO-TEXHHYECKOI HHpOpManueil B 061acTH npodecCHOHANBHOM
JEATENLHOCTH B ITEYaTHOM U IHGpoBoM ¢opmare

Pa6otarts ¢ 6azaMy JaHHBIX ¥ HCTOYHHKaMH HHGOpManuH B U poBoM dopmaTte
IIprMeHATs ONTHYECKHE DIIEMEHTHI, YCTPOHCTBa M NPHOOPHI JJIs IPOBEICHUA
HCCIICAOBAaHUH M H3MEpPEHUN

IIpuMeHsAT IPUKIIaJHBIE KOMIIBIOTEPHEIE IPOrPaMMBbI

BoinoHATE pacueThl 1 00pabaThIBaTh pe3yIbTaThl HCCIEAOBAHMI U U3MEPEHUH
¢ IPUMEHEHHEM TIPHUKIIIHBIX KOMIBIOTEPHBIX IPOrpaMM

IlpuMEHATE  KOMIBIOTEPHBIE INpOrpaMMbl  ANA  OQOpMIEHHS  Hay4HO-
TEXHHYECKHX OTUETOB, MPE3CHTAUN ¥ JOKyMEHTAI[HH

HeobxonuMbie Buapl ¥ Ha3HAYeHHE ONTHYECKMX JETaled M ONTHKO-3JIEKTPOHHBIX
3HAHHSA KOMITOHEHTOB

TTprHIMIEI KOHCTPYHPOBAHHS ONTHKO-3JIEKTPOHHBIX IPHOOPOB

ITpuHIMOBI ONTHYECKUX U3MEPECHUI

Ontuyeckre MaTepUaIbl M TEXHOJIOTHH

MeToapl CHHTE3a OIITHYECKUX CHCTEM

KomuploTepHbie mporpaMMbl s oGOpMIICHHA JOKYMEHTALWMH, BBIIOJIHCHHUS
pacyera ONTHYECKHUX CHCTEM M IIPOCKTHPOBAHHA ONTHKO-3JIEKTPOHHBIX
npubopoB

OnacHble ¥ BpeJHbIE SKCIUTyaTallHOHHBIE (aKTOPHI, MPEAECIBHO JOMYyCTHMBIE
YPOBHH MX BO3[IeHCTBHS Ha YENOBEKa, TEXHUKY H OKPYXKAIOLLYIO Cpejy
CucreMa JOIYCKOB U TTOCaf0K

OCHOBBI METPOJIOTHH

TocynapcTBEHHEIC M OTPAceBble CTaHIAPTHI, CTAHAAPTHI OpraHU3alHH

Enunas cucteMa KOHCTPYKTOPCKOM JJOKYMEHTAIHH

Hpyrue -

XapaKTEpHCTHKH




3.2. O600mennan TPyAoBas GPyHKIHA

[IpoexTHpoBaHNe B KOHCTPYUPOBAHUE v
OBCHb
HanmeHoBaHMe ONTOTEXHUKH, OIITHYECKHAX H ONTHKO- Koxn B p 6
KBaTH(UKALUH
9JIEKTPOHHBIX MPHOOPOB M KOMILJIEKCOB
IMpoucxoxaeHue
060611eHHO TPy 10BOH OpuruHan X 3aUMCTBOBAKO 13
OpUrdHana
¢byHKIMH
Kon PeructpaunoHHsIi
OopurvHaia HOMED
npodecCHOHATILHOTO
cTaHgapTta
Bo3moxubIe Hmxenep-npoextuponiuk I xkareropuu
HauMEHOBaHHUS Wmxenep-korcTpyKTOp I kareropuu
JIOJDKHOCTEH, WmxeHep-npoekTHpoBIIHK | Kateropun
npodeccuit Hnxenep-konctpykrop I kareropun

Benynuii MHXEHEP-MPOEKTHPOBLIHK
Bexymmii HH)XCHEP-KOHCTPYKTOP

TpeboBanus k
00pa3oBaHHIO U

Beicmee oOpa3zoBanue — 6akanaBpuat
W

00y4eHuIo Beicimee 06pa3oBaHHe — CHELHATATET

TpeboBanus k JLis nrokeHepa-npoekTHpoBmyKa 11 kateropun (MHX)eHepa-koHCTpyKTopa I1
OIIBITY KaTeropyu) ONbIT paboTHI HE MEHEE IBYX JIET HHXEHEPOM-IIPOEKTHPOBIIUKOM
MpPaKTHYECKOM III kareropuu (uHxeHepoM-koHcTpyKkTOopoM III xareropun) mpu Hanmuuuu
paboTsl BhIcIIero o6pa3oBanus — 6akanaBpuat

Jlns urkeHepa-npoekTHpoBIMKa | kareropuu (WHXEHepa-KOHCTpyKTOpa I
KaTeropHHu) ONbIT paboThl HE MEHEE IBYX JIET HHXCHEPOM-TIPOECKTHPOBIIUKOM
II xareropun (MHKeHEPOM-KOHCTpYKTOpoM Il kaTteropuu) npu Hamuyuu
BHICIIEr0 0Opa3oBaHus — 6akanaBpuat

g uaxxeHepa-npoextupoBiuka II kateropun (MHxeHepa-KoHCTpyKTOpa [I
KaTeropuu) TpeOOBaHMA K ONBITY pabOTHI HE MPEIBIBIAIOTCS IPH HATHYUH
BBICIIIET0 00pa30BaHMUs — CHICHHAIHTET

Jlns naxeHepa-nipoekTapoBIMKa | kareropun (MHXeHepa-KoHCTpyKTOopa I
KaTeropHH) ONbIT paboThl HE MEHEE OHOTO r0J1a HHKEHEPOM-
npoektapoBmmKoM 11 kareropun (uHxeHepoM-KoHCTpyKkTopoM Il xateropumu)
IIPY HAIMYHH BBICIIETO 00pa30BaHUs — CIICLUATUTET

Jlis Beymiero WHXEHEpa-KOHCTPYKTOpa (BEAyLIEro HHXEHepa-
IIPOEKTHPOBIIMKA) ONBIT padoThl B 00JaCTH IPOEKTHPOBAHHUS ONITHKO-
9JIEKTPOHHBIX PUOOPOB HE MEHEE IATH JIeT

Ocobrie ycinoBus

ITpoxoxaeHne 00A3aTENbHBIX NPEABAPUTENBHBIX U NEPUOTHUECKIX

XapaKTCPUCTHKH

Jomycka K pabote MEIUIMHCKAX OCMOTPOB
ITpoxoxaenue 06y4eHHs MepaM NoXKapHOH 6e30I1acCHOCTH
IMpoxoxxaenue o6yyeHus 10 OXpaHe TPyAa U IPOBEPKH 3HAHUS TpeOopaHMIt
OXpaHHI TpyJa
Hannune ve Huke 11 rpynmnsl o 351ekTpo6e30nacHOCTH
Apyrue -




I[OIIOJIHPITCJIBHBIC XapakKTCPpHUCTHKH

HaumeHoBaHue Kon HavMeHoBanue 6a30Boii rpynbl, JODKHOCTH (IpodecCHH) HITH
JIOKYMEHTa CHEIHATBHOCTH
OK3 2149 CrienuanucThl B 001aCTH TEXHUKH, HE BXOJSAIIUE B APYyTHUE
TpyNsl
EKC - NnskeHep-KOHCTPYKTOP (KOHCTPYKTOP)
- HHxeHep-npoeKTHPOBIIMK
OKIIJTP 22491 WHxeHep-KOHCTPYKTOP
22827 HmxeHep-npoeKTHPOBIIMK
23500 KoHctpykTop
OKCO 2.12.03.01 ' IIpubopocTpoeHue
2.12.03.02 | OnroTexHHKa
2.12.03.03 | ®oTtoHMKA U ONTOMH(OPMATHKA
2.12.03.05 | JlazepHas TexHHMKa ¥ JIA3CPHBIE TEXHOJOTHH
2.12.05.01 | DaeKTPOHHEIE U ONITHKO-3JIEKTPOHHBIE IPHOOPBI H CHCTEMBI
CIEIHATILHOTO Ha3HAYCHUS
3.2.1. TpyaoBas pyHkuus
Onpe/iesieHAE YCIOBUI B pEXXHMOB
SKCILTyaTalliH, KOHCTPYKTHUBHBIX VposeHnb
HaumeHoBanue ocobeHHOCTEH pa3pabaTbIBacMOM Kon | B/01.6 (nonypoBeHs) 6
ONTOTCXHHUKH, ONTHYECKUX U OIITHKO- KBanH(HKALHH
9JIEKTPOHHBIX NPHOOPOB M KOMILIEKCOB
TponcxoxacHue TPy AOBOH Opurmman X 3aNMCTBOBAHO M3
byHKIUH OpHryuHaIa
Kon PernctpaumoHHbIl HOMED
OpHUrHHajIa I]‘pO(l)eCCPIOHaJILHOI‘O
CTaHjapTa
Tpynossie neiictus | CorflacopaHue ¢ 3aKa3YMKOM  YCIIOBAH M PSXHMOB  SKCILTyaTalluH,

KOHCTPYKTHBHBIX OCOOCHHOCTEH pa3pabaTbIBacMOil ONITOTEXHUKH, ONTHIECKHX
H ONTHKO-3JICKTPOHHBIX IPHOOPOB H KOMILIEKCOB

OnpeneneHue TpeGoBaHMi K pa3spabaThIBAEMbIM ONTHYECKHM H ONTHKO-
3JIEKTPOHHBIM NPHOOPaM H HX XapaKTEPUCTHK ‘

[lonck HayyHO-TexHHYeckodl MHQopMmamuu 00 aHanorax pa3spaGareIBacMOH
ONTOTEXHHKH, ONITHYECKHX M OLUTHKO-3JIEKTPOHHBIX NPUOOPOB M KOMIUIEKCOB €
IPAMEHCHAEM HHOPMALMOHHBIX TEXHOJIOTHi

O6paboTka Hay4HO-TeXHHYecKoH HHpopManuK 00 U3leNUiIX-aHaIOrax, aHaIH3
OTE4ECTBEHHOr0 ¥ 3apyO€)KHOIr0 ONBITa HX NPOM3BOACTBA

[IpoBeneHue  pacyeToB,  HEOOXOMMMBIX  JUIA  INIPOCKTHPOBaHHA  H
KOHCTPYMPOBaHHUS ONTOTEXHHKH, ONTHYECKMX U  ONTHKO-JIEKTPOHHBIX
puOOpOB H KOMIIIEKCOB

Odopmienre HayYHO-TEXHHYECKHX OTYETOB 10 pa3pabOTKe OHTOTEXHHKH,
ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX MPHOOPOB M KOMILIEKCOB C MMPUMEHEHHEM
KOMIIBIOTEPHBIX IPOrpaMM

Heo6xoauMmele
yMeHHS

TpeGOBaHus,
ONTHYECKUM H

AHanmM3upoBaTh TEXHUYECKHE
paspabaThiBacMOif  ONITOTEXHHMKE,
npubOpamM U KOMIDIEKCaM

IpEeabABIAECMbBIC K
ONTHKO-3JICKTPOHHBIM

[TpoBOAMTH NATCHTHEIN IIOUCK
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Pabotats ¢ HayyHO-TeXHMYECKOH HHPOopManueii B 006s1acTi NpogecCHOHATBHOM
JEATEILHOCTH B IIEYaTHOM H LIH(poBoM (opmare

Paborars ¢ 6a3aMi JaHHBIX K HCTOYHMKaMH HHGopMaliH B IudpoBoM dopmare

Hpe,zxcmnms nmbopmaumo B CHCTEMATHU3UPOBAHHOM BHJIC

O60cHOBBIBaTh npeanara€éMbpie TEXHHYECKHE PEIICHUS

IlpuMeHATH CHCTEMBI aBTOMaTH3MPOBAHHOTO IIPOCKTHPOBAHUSA OINTHKO-
3JICKTPOHHBIX NpHOOPOB

IIpuMeHAT, KOMIBIOTEpHbIE IIporpaMMbl A OQOpMIIEHHMS Hay4HO-
TEXHHIECKHX OTYCTOB, IPE3CHTAIMI U JJOKYMEHTAUUU

PaGoTats ¢ cucTeMaMH JIEKTPOHHOTO JOKYMEHT0000poTa

HeoOxonuMmeie
3SHAHMUA

OcHOBHBIE 00J1acTH TNPHMEHCHHS ONTOTEXHHMKH, ONTHYECKHMX M OITHKO-
9JICKTPOHHBIX NPHOOPOB H KOMILIEKCOB

[TpuHIHIEl QYHKIIHOHAPOBAHHS ONTHYECKUX H O TUKO-3/IEKTPOHHBIX IPHOOPOB
M KOMILIEKCOB

OnemeHTHas 6a3a ONITHYECKUX H ONTHKO-31EKTPOHHBIX PHOOPOB

HpIrIH].lI)Il'IIxI KOHCTPYHPOBAHHU ONITHKO-3JIEKTPOHHEIX HpH60p0B

Teopust npeoGpa3oBaHusl CHTHAIOB B ONITHKO-3IEKTPOHHBIX CHCTEMAaxX

TexHoI0ruH CGOPKH, IOCTHPOBKH ¥ KOHTPOJISL ONITUKO-3IEKTPOHHBIX TPHOOPOB

MeToaBI CHCTEMHOIO aHAIU3a

MCTOJIBI HNPOBCACHUA NNATCHTHBIX HCCIIEAOBAHUM

IIporpaMmmuoe obecnedeHne I aBTOMATH3HPOBAHHOTO IPOCKTHPOBAHHS
ONITHKO-3JICKTPOHHBIX IPHOOPOB

Texnooruu HHPOPMALHOHHON MOIJESPKKH JKHM3HEHHOTO LIMKJIA H3JC/IHMA

ABTOMAaTH3WPOBAaHHBIC CHCTEMBI YNPAaBICHHS] HHXCHEPHBIMH JaHHBIMH H
nH$popManueii 06 H3ICIHH

OnacHele W BpeJIHBIE SKCIUTyaTallHOHHBIE (aKTOpBI, MPEAEIBHO JOIYCTHMEIE
YPOBHH HX BO3JEHCTBHS Ha YENOBEKa, TEXHUKY H OKPYKaIOLIYIO Cpey

Cucrema IONMyCKOB H IIOCAJIOK

OCHOBBI METPOJIOTHH

rOCYI[apCTBCHHI)Ie H OTPACJCBBIC CTAHAAPTHI, CTAHAAPTELI OPraHn3anuu

Eaunpas cucteMa KOHCTPYKTOPCKOH JOKYMEHTallUU

HOpMaTPIBHO-TCXHI/I‘IeCKa}I JOKYMCHTaN A CHCTEMBI MCHE/DKMCHTA Ka4YCCTBA

Hpyrue

XapaKTEPUCTHKH

3.2.2. Tpynosas pynxuus

: 3aJjlaHvil Ha IPOEKTUPOBAHHE H YpoBeHs
HaumeHoBaHue KOHCTpYHpOBAaHHE ONITHIECKHX B oNTHKO- | Koa | B/02.6 (nomypoBeHs) 6
3JIEKTPOHHBIX IPHOOPOB, KOMILIEKCOB H KBaIH(pUKaLMH

Pa3paboTka TeXHHYECKHX TPEOOBaHHH H

HX COCTAaBHBIX YacTei

IpoucxoxaeHue TpyAOBOii
dyHKUKH

3aMCTBOBAHO H3

Opurmwan X OpUrHHana
Kox PeructpaudoHHBIA HOMED
OpHIUHaNa npo¢eCCHOHATTEHOTO
CTaHAapTa

TpynoBsie neicTBUsA

W3ydeHne  aHaIN3 HCXOJHBIX TPeOOBaHHH pa3pabaTHIBAEMOr0 ONTHYECKOTO
ONTHKO-3JIEKTPOHHOr0 NpHOOpPa M €ro XapaKTEPHUCTHK
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HpOBe}ICHI/IC TCXHHYCCKHUX pacucrToB, TEXHHUKO-OKOHOMHNYCCKOTO H
(I)YHKHHOHaJIBHO-CTOHMOCTHOI‘O aHaJIn3a pa3pa60'n<n OIITOTCXHHKH,
ONTHYCCKHX U ONTHKO-3JICKTPOHHBIX HpPlﬁOpOB H KOMILJICKCOB

VTouHeHHEe 1 KOPPEKTHPOBKA TEXHHUYECKUX TpeOoBaHUH K pa3pabaTeiBacMOMY
OIITUYECKOMY H ONTHKO-3JIEKTPOHHOMY IpHOOpPY

Pa3paboTka TEXHHYECKOTO 3a7aHUs, yTOYHEHHE H KOPPEKTHPOBKA TEXHHYECKHX
TpeboBaHHi

CocraBiieHde IUIaHa pPa3pabOTKH ONTHYECKOTO M  ONTHKO-3JIEKTPOHHOTO
nprOOpa, ONpeie/icHAe KOJIMYECTBa STalloB

CorjiacoBaHHe C 3aKa34MKOM TEXHHYECKOTO 3a/aHHs, CPOKOB BBIIOIHECHHUS
9TanoB pa3paboTKH, mepedHs H o0beMa JOKyMEHTALUH, Npe/ICTaBIseMOH Ha
KKAOM JTale

Heo0xoauMEle
YMEHHUS

AHanM3HpOBaTh MPEABIBIIIEMbIE K pa3pabaTeIBACMOMY ONTHYECKOMY H ONITHKO-
9JICKTPOHHOMY IIPHOOPY TEXHHYECKHE TPeOOBaHMS U €T0 XapaKTCPHCTHKH

Pa3pa6aTBIBaTB MOCJICAOBATCIIBHOCTE PCIICHHS IMOCTABJICHHOM 3aladd ¢
HCII0JIb30BaHHEM IMPHHIMIIA CHCTCMHOI'O II0AX0Aa

IIpuMeHATh HHXKEHEPHBI ONBIT IPOCKTHPOBaHMS H KOHCTPYMPOBAHHs
OIITHYECKUX M ONTHKO-3JIEKTPOHHBIX NPHOOPOB M KOMILIEKCOB

IIpEMEHATh CHCTEMBI ABTOMATH3HPOBAHHOTO IIPOCKTHPOBAHMSA ONTHKO-
3JIEKTPOHHEIX NIPHOOPOB

IlpuMeHAT> KOMIBIOTEpHbIE MpOrpamMMbl Ui  O(GOPMIICHHA  Hay4HO-
TEXHHYECKHUX OTUYETOB, MPEe3EHTAMH M TOKYMEHTalluH

Pa6GoTaTh ¢ CHCTEMaMH SJIEKTPOHHOTO JOKYMEHT0000poTa

Pa6oTats ¢ 6a3aMu JaHHEIX H HCTOYHHKamu uHbopMaiuy B indpoBoM dopmate

Heo0xoaumeuie
3HAHHU

OcHOBEI IIPOCKTUPOBAHHS CJIOXHBIX TEXHHICCKHX CHCTCM

[Mpunimnb GyHKIMOHAPOBAHUS ONTHYECKHUX H ONTHKO-3IEKTPOHHBIX IIPHOOPOB
U KOMIUIEKCOB

DileMeHTHas 6a3a ONTHYECKHUX M ONITHKO-3JICKTPOHHBIX IPHOOPOB

[IpuHUMIIEI KOHCTPYHPOBAHHS ONITHKO-JJIEKTPOHHBIX IIpUOOpOB

Texnosornu CGOpKIfI, FOCTHPOBKH M KOHTPOJIA OITHKO-3JICKTPOHHBIX HpPIGOpOB

Teopus npeobpa3oBaHys CHTHAJIOB B ONTHKO-3JIEKTPOHHBIX CHCTEMAX

MeToapl CHHTE3a ONITHYECKAX CHCTEM

MCTO,IH;I CUCTEMHOI'0 aHaJIn3a

OCHOBBI CHCTEMEI MEHEIKMECHTA Ka4eCTBa

BPI'OHOMPI‘ICCKHG OCHOBBI IPOCKTHPOBAHUS

TIporpaMmHOe obecmedeHHe JUIs aBTOMATH3MPOBAHHOTO [POEKTHPOBAHHS
ONTHKO-3JIEKTPOHHBIX IPHOOPOB

Texxonoruy uHGOPMANUOHHOH NOIEP’KKH KH3HECHHOTO IIHKJIA H3JCTHHA

ABTOMATH3HpPOBAHHBIC CUCTEMBI YNPABICHUS WHKCHEPHBIMU JAHHBIMH U
uHpopManueil 06 u3neIMU

Cucrema JOITYCKOB H IOCAaJO0K

OcHOBBI METPOJIOTHH

TocyapcTBEHHBIE H OTpacleBble CTaHIAPThL, CTAHAAPThl OPraHu3aluH

EnvHas cucreMa KOHCTPYKTOPCKOH JOKYMEHTAIlHH

HOpMaTI/lBHO-TeXHH‘ICCKaﬂ JOKYMEHTalusg CUCTEMbI MCHC/DKMEHTa KaueCTBa

Hpyrue
XapaKTEPUCTUKH
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3.2.3. TpynoBas ¢pyHkuus

[IpoexkTupoBaHHE ONITHYECKUX H ONTHKO-
3JIEKTPOHHBIX IPHOOPOB, KOMILIEKCOB H VpoBeHs

HaumeHoBaHue UX COCTAaBHBIX YacTell U pa3paboTka Kon | B/03.6 (momypoBeHb) 6
KOHCTPYKTOPCKOH JOKyMEHTAIMU Ha HX KBaTHHKALMH
H3rOTOBJICHHE

XO0X, BO
poncxousere Y1001 [ Opuyyag X | ieronauo o
Kon PeructpauuoHHLI HOMEP
OpUIHHajIa npodeccHOHAILHOTO
CTaHAapTa

Tpynoseie neiicTBus

Ananu3 TpebGoBaHuMii K pa3pabaTbIBAEMOMY ONTHYECKOMY H  ONTHKO-
9JIEKTPOHHOMY NIpHOOpPY

Pa3paGoTka GpyHKIIMOHATBHBIX U CTPYKTYPHBIX CXEM OINTOTEXHHKH, ONTHYECKUX
H ONTHKO-3JEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB C OIpeJeleHHEM NPHHIUIIA
(GYHKIIHOHHPOBAHMUS y3JIOB U JIEMEHTOB

Pacuer Y3JI0B M 3JIEMCHTOB ONTHYCCKHX M OIITHKO-3JICKTPOHHBIX IlpPI60p0B Hu
KOMIUIEKCOB C IIpUMCHCHHUEM TMPHKIAOHBIX @pPOrpaMM  OITHYECKOI'O
IIPOCKTUPOBaHHUSA

TeXHHKO-IKOHOMHUYECKAass  OINEHKa  KOHCTPYKTOPCKHX  pEIMICHMH A
H3rOTOBJIEHMS], COOPKH, IOCTHPOBKM M KOHTpOJIS ONTHYECKHX M OITHKO-
9JIEKTPOHHBIX NPpHOOPOB

BI:I60p ONTHYCCKHUX H KOHCTPYKIMOHHBIX MAaTCpHAJIOB

Pa3paGoTka KOHCTPYKTOPCKOH JOKyMEHTalldd Ha ONTHYECKHE, OMNTHKO-
3JIEKTPOHHBIC, ONTHKO-MEXAHHYCCKHE IETAIH H Y3IBl B COOTBETCTBUU C
TpeGOBaHMSAMH TEXHHYECKOTO 3alaHMsi, CTaHIApPTOB M TEXHOJNOTHYHOCTH C
HCIIOJIE30BaHHEM CHCTEM aBTOMATH3MPOBAHHOTO MIPOCKTHPOBAHHS

Co3maHue TPCXMEPHBIX MOJCTICH pmpaﬁaTBIBaeMBIX OIITHYCCKHX, OIITHKO-
3JICKTPOHHBIX, OINTHKO-MEXaHHYCCKHX aeTaneid U Y3JI0B C HCIIOJIE30BAHHCM
CHUCTEM AaBTOMATH3UPOBAHHOI'O TPOCKTHPOBAHUS

PazpaGoTka NMporpaMM M METOAMK IIPOBEJCHMS MCIBITAHHH ONTHYECKUX H
ONTHKO-3JIEKTPOHHBIX MPMOOPOB U KOMILJIEKCOB Ha COOTBETCTBHE TpeOOBaHMAM
TEXHHYECKOTO 3aIaHusd

P a3pa60TKa AOKYMCHTAIlUU 110 o0ecIleyeHHIO KadecTBa, HANCKHOCTH H
0e30IMacCHOCTH Ha BCEX ATallaxX >KH3HEHHOI0 IUKJIA ONITOTCXHHUKH, ONITHYECCKUX U
ONTHKO-DJICKTPOHHEIX HpH60p0B H KOMIJIEKCOB

CorsnacoBanue pa3pa0aThIBaeMoOll NPOEKTHOH KOHCTPYKTOPCKOM, paGouei
KOHCTPYKTOPCKOH  JOKyMEHTalluh ¢  JAPYTMMH  [OAPa3ACICHUAMH,
OpraHM3aUMsIMH M IPEICTABUTEIAMHE 3aKa34duKa, B TOM YHCIIC C HIPHMCHCHHCM
CHICTEM JIEKTPOHHOTO JIOKYMEHT0000poTa

Pa3pa6oTKa 5KCILTyaTallHOHHO-TEXHHYECKOH JOKyMEHTAUMH Ha ONTHYECKHE H
OIITHKO-3JIEKTPOHHBIC IPHOOPLI M KOMILIEKCHI

HeobxoauMeie
yMEHHUA

PaSPaﬁaTBIBaTB IIOCJICAOBATCIIBHOCTE PCIICHUSA IIOCTaBJICHHOH 3aja4yd C
HMCIIOJIB30BAaHUEM IIPHHIUIIA CHCTEMHOTO IIOAX0Ka

[IpUMEHATh HH)KCHEPHBIH ONBIT NPOCKTHPOBaHMSA M KOHCTPYHPOBaHH
OIITHYECKHUX H ONTUKO-3JIEKTPOHHBIX NPHOOPOB M KOMILJIEKCOB

PacuuteiBaTh, NPOEKTHPOBaTh H KOHCTPYMPOBaTh B COOTBETCTBHH C
TeXHUYECKHM 3aJaHHEM ONTHYECKHE U OITHKO-3JICKTPOHHBIE NPHOOPHI H
KOMILJIEKCHI HA CXEMOTEXHHYECKOM H 3JIEMEHTHOM YPOBHSX
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PaGotats ¢ 6a3aMH JaHHBIX H HCTOYHAKaMH HH$opMatmu B i poBoM popmate

IIpoBOAMTH KOMNBIOTEPHOE MOJEIHPOBAHHE C MCIOJIB30BAaHUEM METOJOB
CHCTEMHOr0 MHOAXOAa JUIS OIpEeAeNIeHHs INpPHHIMIA (QYyHKIMOHHPOBAaHHSA H
I1apamMeTpoB pa3pabaTbIBacMBIX ONTHYECKHUX H OIITHKO-3IEKTPOHHBIX IIPHOOPOB,
KOMIUIEKCOB H HX COCTABHBIX YacTell ¢ y4YETOM HCIOJB3YyEeMBIX TEXHOJOTHii
MIPOM3BOJCTBA U COOPKH

IlpuMeHATh CHCTEMBI aBTOMAaTH3MPOBAHHOTO IPOCKTUPOBAHMS  ONTHKO-
9JIEKTPOHHBIX NPpHOOPOB

PaspaGaTeiBaTh KOHCTPYKTOPCKYIO MJOKYMEHTAI[MIO C IIOMOINBIO CHCTEM
aBTOMATH3WPOBAHHOTO NTPOEKTHPOBAHHUS

IIpuMeBsTE KOMIIBIOTEPHBIE IpOrpaMMBl  JUIs  OQopMIEeHHS HAy4HO-
TEXHHYECKHX OTYETOB, IPE3CHTAHI H JOKYMEHTAllUU

PaboTaTh ¢ CHCTEMaMH JIEKTPOHHOrO J0KYMEHT0000poTa

ITpoBOANTE TEXHUKO-9KOHOMHYECKHH pacyeT IpeularaéMbIX KOHCTPYKTOPCKHX
peleHuil s U3rOTOBJIEHHSA, COOPKH, IOCTUPOBKM M KOHTPOJIA ONTHYECKHX H
ONTHKO-2JIEKTPOHHBIX NPHOOPOB

PaBpaﬁaTBIBaTB H COIJIACOBHIBATh M3BEIIECHUs 00 H3MECHEHUHU KOHCTPYKTOPCKOﬁ
JAOKYMCHTAIHH

3amumars npepiaracMbpiC TCXHHYECKHE PCIICHUA

HeoOxoauMmsie
3HAHUSA

OcHOBHI NPOCKTHPOBAHHUA CIOXKHBIX TCXHUYECKUX CUCTEM

OcCHOBbI MPOEKTHPOBAHHUA, KOHCTPYHPOBaHHUs U NPOU3BOJACTBA ONTHYECKUX M
ONTHKO-3JICKTPOHHBIX MPHOOPOB

HpHHIIPIl'II:I Q)YHKIII/IOHI/IPOBaHI/Iﬂ ONTHYCCKUX H ONITHKO-3JICKTPOHHBIX IIpH60pOB

DneMenTHas 6a3a ONTHYECKHUX U ONTHKO-3JICKTPOHHBIX TPUOOPOB

OnTuyecKkue H KOHCTPYKIIHOHHBIC MaTCpHaJIbl

HcTrounuku ¥ MpUEMHHKH H3JIydeHHUs IPUOOPOB ONTO3IEKTPOHUKH

TCOpI/DI npe06pa3013alm;1 CHTHaJIOB B OIITHKO-3JICKTPOHHBIX CUCTEMaAxX

MerTobI aHaJIN3a, CHHTE3a B OITHUMHU3AIHHN OIITHYECKHUX CUCTEM

HpOl"paMMHOC obecneuenue i AaBTOMATU3HPOBAHHOIO IIPOCKTHPOBAHU
OIITHKO-JJICKTPOHHBIX l'lpI/I60p0B

OCHOBBI OpraHu3aly ¥ IUITAHKUPOBAHNUSA IPOU3BOJICTBA

Texunonoruu HHGOPMALMOHHOH MOIEPIKKH KUIHEHHOTO LIMKJIA M3JIE/HiA

MeTtoansl CHCTEMHOI'O aHaJI3a

OpProHOMHYECKHE OCHOBEI IPOEKTHPOBAHHMS

ABTOMAaTH3UPOBAaHHEIC CHCTEMbI YIPaBICHHS WHXXCHEPHBIMM JaHHBIMH U
nH(popMalyeii 06 H3aenun

Cucrema JOITYCKOB H II0Cat0OK

OCHOBBI METPOJIOTHH

FOCYJIapCTBeHHBIe M OTpacCJICBBIC CTAHAAPTEI, CTAHAAPTHI OPraHU3allnHA

EnuHas cucteMa KOHCTPYKTOPCKOH JOKYMEHTALMK

HOpMaTPIBHO-TeXHH'IeCKaX JOKYMCHTaUsA CUCTEMBI MCHCIDKMCHTA Ka4CCTBA

Hpyrue

XapaKTEPUCTHKH

3.3. O0o0meHHas TPyAOBas GpyHKIMS

HaumeHnoBaHue

TTpoH3BOACTBO ONTOTEXHUKH, OIITHIECKUX
H ONITHKO-3JIEKTPOHHEBIX MPHOOPOB H Kox
KOMILIIEKCOB

VpoBeHb
C kBanupuKauum 6
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[Ipoucxoxnenne
000011eHHO# TPYAOBOIA Opurunan X 3auMCTBOBAHO K3
OpHrHHana
lingiinivie
Kon PeructpauioHHbIH HOMEP
OpHWrMHana npo¢geccHOHAIBHOTO
CTaHAapTa
Bo3MoxHEIE Nmxenep-rexunonor 1l kateropun
HaWMCHOBAaHUA Hmxenep-texHosor [ kateropuu
JIOJDKHOCTEH, Bexymuii uH)XeHEp-TEXHOJIOT
npodeccuit

TpeboBanus k
o0pa3oBaHHIO U

Bricmee o6pazoBanne — 6akanaBpuar
HIH

00y4eHu10 Bricmee 06pa3oBaHHe — CIELUAIMTET

TpeboBauus k oty | [l HHXKeHepa-TexHosora I KaTeropun oneIT paboTE! HE MEHEE IBYX JIET
[IpaKTH4eCKOH nmKenepoM-TexHonoroM III kareropuu npy HaJIMYMH BBICIIETO 0Opa3oBaHHs
paboThl — OakanaBpHar

Jliia mHXKEeHepa-TeXHoora | KaTeropud OnbIT paboTEl HE MEHEE ABYX JIET
UHXeHEPOM-TeXHOJ0roM Il KaTeropuu IpH HAIMYMM BRICIIEr0 06pa3oBaHus —
GakanaBpuat

Jlna uuxenepa-TexHonora Il kareropun Tpe60BaHUS K ONBITY pabOTHI HE
NpebABIISAIOTCS IPH HATMYMHU BBICIIEr0 06pa3oBaHus — CIICIHATUTET

Jlng urxeHepa-TexHoora I kaTeropuy onbIT paboTE HE MEHEE OIHOTO roja
MH)KeHEPOM-TexHosoroM I1 KaTeropuy IpH HATHYMH BBICIIEro 00pa3oBaHHs —
CICIUAATATET

Jlis BeAyIero MH)XeHepa-TEXHOJIOTa ONBIT paboThl HAa ONTHYECKOM
IPOM3BOJICTBE HE MEHEE IISITH JIET

Ocobble ycioBHs

HpOXO)KIIeHI/IC 00s3aTeIBHBIX IIpCABAPUTCABHBIX H ICPHOANUICCKUX

Jomycka K pabote MEIUIIHCKUX OCMOTPOB
ITpoxoxaeHre 00y4eHHs: MepaM NoXKapHOH 6e30aCHOCTH
IIpoxosxaeHue 0GydeHus o OXpaHe TPyAa U MPOBEPKH 3HAHHS TPEOOBAHHI
OXpaHHI TpyJa
Haymune ne amke II rpynmsl o asiexTpo6e30nacHOCTH
Hpyrue -
XapaKTePUCTUKU

JlomonHUTENbHBIE XapaKTEPUCTHKH

HanmMenoBanue Kox Haumenosanue 6a30Boii rpymbl, TODKHOCTH (TIPOGECCHH) MK
JOKYMEHTa CHeNManbHOCTH
OK3 2149 CrienyamucTsl B 00J1aCTH TEXHUKH, HE BXOAAIIME B IPYTHE
TpyNIIBI
EKC - HHxeHep-TeXHOJIOT (TEXHOIIOT)
OKIIOTP 22854 HuxeHep-TexXHoJor
OKCO 2.12.03.01 | ITpubopocTpoeHue
2.12.03.02 | OnroTexXHHKa
2.12.03.03 | ®oToHMKA  ONTOHH(POPMATHKA
2.12.03.05 | JlasepHasi TEXHHKA U JIA3€PHBIC TEXHOJOTHH
2.12.05.01 | DEKTPOHHBIE U ONMITHKO-3JIEKTPOHHBIE IPUOOPHI M CUCTEMBI
CIENHATBHOr0 Ha3HAUYEHHS
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3.3.1. TpynoBas pyHKIHA

Pa3paboTka TEXHOJIOTHYECKHUX MPOLIECCOB
U3rOTOBJIEHHS, COOPKH, FOCTUPOBKH ¥ KOHTPOJIS VpoBeHs

HaumeHoBaHue ONTHYECKUX H ONTHKO-3JIEKTPOHHBIX pubopoB | Kon | C/01.6 | (momyposens) | 6

H KOMILTEKCOB, pa3paboTKa COOTBETCTBYIOIIEH KBAIAQUKALWH
JOKYMEHTAIH

IMpoucxoxaenue TpyA0BOH
$yHKUUH

X 3auMCTBOBAHO H3

OpwuruHan
OpHriHaia

Kon PeructpauoHHbIi HOMED
OpHI'HHAJIA po¢eCCHOHANBHOTO
CTaHAapTa

TpynoBbie AeiicTBUS

W3yuyeHHe ¥ aHAIW3 TEXHOJIIOTHYECKMX TpeOOBaHMM K H3TOTOBJICHHIO
OINTHYECKUX, ONITHKO-3JIEKTPOHHBIX, OITUKO-MEXaHHYECKHX JECTAJICH U Y3JIOB

O630p ¥ aHaIM3 TEXHOJOTHH M3rOTOBIEHHUS, COOPKH, FOCTUPOBKH ¥ KOHTPOIA
COBPEMEHHBIX ONTHUYECKHX M ONTHKO-3JIEKTPOHHEBIX IPHOOPOB U KOMILIIEKCOB

Pa3pa60T1<a TEXHOJIOTHYCCKHUX TIPOIECCOB U3rOTOBJICHHA ONITUYCCKHUX, OIITHKO-
3JICKTPOHHBIX, ONNTHUKO-MCXaHUYCCKHUX JeTaNecH u y3JIOB

Pa3paboTka nponeccoB cOOpKH, IOCTHPOBKH H KOHTPOJI ONTHYECKHUX ¥ OIITHKO-
DJIEKTPOHHBIX PHOOPOB

HpOBelIeHI/IC pacucToB, HCO6XOIII/IMHX JJIL H3TrOTOBJICHHA, C60pKH, IOCTHPOBKH
M KOHTPOJISI ONTHYCCKUX U ONITHKO-3JICKTPOHHBIX l'IpI/I60p0B

TexXHHUKO-95KOHOMHYECKAs OLIEHKA TEXHOJIOTMYECKUX IIPOLIECCOB H3rOTOBJICHHU,
cOOpKH, FOCTHPOBKH H KOHTPOJIS ONTHYECKHX H ONTHKO-3JIEKTPOHHBIX MPHOOPOB

Pa3zpa6oTka W BHECEHHE NMPEVIOKEHHH IO KOPPEKTMPOBKE KOHCTPYKTOPCKOM
JOKYMEHTAIMH

Heob6xoauMeie
yMEHHS -

AHaJIHSPIpOBaTB TEXHOJIOTHYECKUEC Tpe60BaHI'L$I K H3IOTOBJICHHIO OIITHYCCKHX,
OIITHKO-3JICKTPOHHBIX, ONTHKO-MEXaHUYCCKHUX Jetaneil u y3JI0B C YHUYCTOM
BO3MOXHOCTEH HMEIONINXCA TEXHOIOTHH

OHpeIlCJIﬂTB 1 00O0CHOBBHIBATH TpeGOBamm K H3TOTOBJICHHIO OIITHYCCKHX,
ONTHKO-3JICKTPOHHBIX, OITHUKO-MEXaHUICCKHX JeTaied Y3JI0B C YYETOM
Tpe60BaHl/II71 TCXHUHYCCKOIO 3aJaHusd H BO3MOXHOCTE#H opranu3anun-
H3TOTOBHTCIIA

HpOCKTIdeBaTB TEXHOJIOTHYCCKHE IIPOLICCCHI H3TOTOBICHHS OINTHYCCKHX,
OIITHKO-3JICKTPOHHBIX, OIITUKO-MCXaHUYCCKHX Jeraynei H ¥3JIOB C
HCII0JIb30BAHHCM MMPHKIIAAHBIX KOMIBIOTCPHBIX IPOIpaMM

ITpoBomuTh TEXHHKO-9KOHOMHYECKHH pacuer 1esnecooOpa3sHoCTH
TEXHOJIOTHYECKUX PelIEeHHH IPOU3BOACTBA ONTHYECCKHX H ONTHKO-3JICKTPOHHBIX
npubopos

Paspa6arsiBaTh U COTIACOBBIBATH M3BELICHHA 00 M3MEHEHHU KOHCTPYKTOPCKOH
U TEXHOJIOTHYECKOH JOKYMEHTALUH

Pa3pa6aTBIBaTI> TEXHOJIOTHYECKYI0 JOKYMCHTALUI0 €  HCIOJIB30BAHHCM
NPUKIJIAJHBIX KOMIIBIOTEPHBIX IIpOrpaMM

PaGoTarh ¢ 6a3aMH JaHHBIX ¥ HCTOUYHHKaMH HHGopMalmH B IuppoBoM popmare

TIpUMEHATh KOMIBIOTEPHBIE NpPOrpaMMBl i OQOPMIIEHHS — HayqHO-
TEXHHYECKHUX OTYETOB, IPE3CHTALMH U JOKYMEHTAlUH

3amuinarb npeajnaracMbl€ TEXHHYCCKHC PCLICHUSA

Paborarr ¢ cHCTEMaMH aBTOMATHUYECKOro KOHTPOJA TEXHOJIOTHYCCKUX
MIPOLICCCOB IIPH ITPOU3BOACTBE ONTHYCCKUX H ONTHKO-3JICKTPOHHBIX IIpI/IGOPOB 51
KOMIIJICKCOB
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Heobxoaumeie OnTryecKne MaTepHaIbl ¥ TEXHOJIOTHH
3HAHHUA OnTnyeckuil IpON3BOACTBEHHBINH KOHTPOJIb
OCHOBBI NPOEKTHPOBAHUS, KOHCTPYHPOBAHUA H NPOW3BOACTBA ONTHYECKUX H
OIITHKO-3JIEKTPOHHBIX MPHOOPOB ¥ KOMIUIEKCOB
[IporpaMmMHOe ofecneyeHue Ui aBTOMATH3MPOBAHHOTO IPOEKTHPOBAHUS
OIITHKO-3JIEKTPOHHBIX NPHOOPOB
Texunonoruu HHGOPMAIMOHHON NOAJEPIKKU KH3HEHHOTO HUKJIA U3/
ABTOMAaTH3HPOBAHHBIE CUCTEMBI TEXHOJIOTHYECKON OATOTOBKH IIPOHU3BO/ICTBA
Metoapl COOpPKH, FOCTHPOBKH U KOHTPOJISI ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX
npubopoB
XapakTepHCTUKH KOHTPOJIFHO-U3MEPHTENBHOTO obopynoBaHus A COOpPKH,
IOCTHPOBKH H KOHTPOJISI ONTHYECKHX U ONITHKO-3JIEKTPOHHBIX IPHOOPOB
OCHOBBI OpraHu3aluy ¥ INIJaHKPOBAHKS IPOU3BOACTBA
CucremMa JOIYCKOB M NOCAJIOK
OCHOBBI METPOJIOTHH
I'ocynapcTBeHHBIE M OTpACIIEBblE CTAHIAPTH], CTaHAAPTHl OpraHU3alluH
Enwnas cucteMa KOHCTPYKTOPCKOH TOKyMEHTaLMH
HopMaTHBHO-TeXHHYECKas JOKYMEHTAIIUs CHCTEMBI MEHE/DKMEHTA KaueCcTBa
Apyrue -
XapaKTEPHCTUKH
3.3.2. Tpynosasa pynkuus
ConpoBox/IeHHE BHEIPECHHS TEXHOJIOTHIECCKHX
MPOLIECCOB MPOU3BOJACTBA H KOHTPOJIA Ka4eCTBa VpoBeHb
Haumenosaunue OINTOTEXHHUKH, OITHYECKHX H ONTHKO- Kon | C/02.6 | (nonyposens) | 6
9JIEKTPOHHBIX NPHOOPOB, KOMILJIEKCOB M MIX KBAIMGUKAHH
COCTAaBHBIX 4acTer

[TpoucxoxaeHue TpyAOBOMH
dyHKUMH

3auMCTBOBAaHO U3
Opurunan X
opuruHaia
Kon PerucTpauMOHHBIN HOMED
OpHWrHHala poeCCHOHATBHOTO
CTaHAapTa

Tpynoseie neiicTBUS

I/Isyqune H aHaJIH3 TCXHOJOIHYCCKHX Ipe6oaanm‘«’l K H3TOTOBJICHHIO
OIITUYCCKHX, OIITHKO-3JICKTPOHHEBIX, OIITHKO-MCXAaHUYCCKUX JCTaJICH 1 Y3JI0B

CornacoBaHde €  TEXHOJOraMH  pa3paboTaHHOM  KOHCTPYKTOPCKOM
JOKYMEHTAalliK C YYE€TOM OCOOEHHOCTEH TEXHOJIOTHYECKOro MapHipyTa
H3TOTOBJICHHS ONTHYECKHX, ONTUKO-3JIEKTPOHHBIX, ONTHKO-MEXaHHYECKHX
JeTaiei H y3JoB

HUccnenoBanue u aHau3 HECOOTBETCTBUI B KOHCprKTOpCKOﬁ JAOKYMEHTAIIMU

BHeceHue TpeanoxeHuii M0 KOPPEKTHPOBKE KOHCTPYKTOPCKOM JOKYMEHTALMH
C YUETOM TEXHOJIOTHYECKUX 0COOEHHOCTEH M3rOTOBJICHHS ONITUYECKUX, ONTHKO-
3JIEKTPOHHBIX, OITHKO-MEXaHUYECKHX JETANICH U Y3JIOB

CocTaBlleHHE TEXHOJOTHUYECKHX KapT CGOpKPI, IOCTHPOBKH H KOHTPOJIA
ONITHYCCKHUX B ONITHKO-3JICKTPOHHBIX HpH6OPOB

I[OBOJIKa M OCBOCHHME TEXHOJIOTHYECKHX IIPOLECCOB B XOAC MNMOArOTOBKH
OIITHYCCKOr 0 IIPOU3BOJACTBA

BHCIK])CHI/I@ TEXHOJIOTUYECCKHUX IIPOICCCOB IMPOH3BOACTBA, METPOJIOIrHYCCKOIo
obecnieyeHus U KOHTpOJII Kave€CTBa ONTHYCCKUX H ONTHKO-3JIEKTPOHHBIX

pruOOpOB
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Pacyet HOpM BBIPaOOTKH, TEXHOJIOTHYECKHX HOPMATHBOB Pacxoa MaTepUalioB,
3arOTOBOK,  MHCTPYMEHTa, 0OOpyJOBaHHS, OLEHKa  3KOHOMHYECKOH
3(PeKTHBHOCTH TEXHOJIOTHYECKUX MPOLIECCOB

BHecenue npeanoxeHuii 0 HeOOXOAMMOCTH pa3pabOTKH HOBBIX TEXHOJIOTHIA,
npuoOpeTeHHss O0OOPYJOBaHHS [ IPOM3BOACTBA ONTHYECKHX, ONTHKO-
JJIEKTPOHHBIX, ONTHKO-MEXAaHWYECKUX JeTaled M y3J0B ONTOTEXHHKH,
OINITHYECKHUX H ONTHKO-3JIEKTPOHHBIX NPUOOPOB U KOMILJIEKCOB

BHecenne npemiokeHni mno nudpoBoil TpaHCHOPMALMH  ONTHYECKOTO
NPOHM3BOACTBA

Heobxoaumeie OmnpencnaTs TEXHOJOTHYECKHE TpeOOBaHHsS K M3TOTOBIECHHIO ONTHYECKHX,

yMEHUSA OIITHKO-3JICKTPOHHBIX, ONTHKO-MEXaHUUECKHUX AeTaJICH U y3IIOB
O6ocHOBBIBaTE TPeOOBAaHHA K H3TOTOBJICHHIO ONTHYECKHX, OITHKO-
3JIEKTPOHHBIX, ONTHKO-MEXaHHYECKHX JETalled H Y3JI0B C yueToM TpeOoBaHui
TEXHHYECKOTO 3aJaHMs ¥ TEXHOJIOTHYECKUX BO3MOXKHOCTEH OpraHH3alMH-
H3TOTOBHTEIS
IIpaMeHSTs COBpeMEHHBIE TEXHOJIOTHH IPOU3BOACTBA, COOPKH, IOCTHPOBKH H
KOHTPOJA @pH pa3paboTke ONTHYECKHX, ONTHKO-3JIEKTPOHHBIX, OITHKO-
MEXaHHYECKHX JeTajled H y3JI0B
Pa3pa6aThiBaTh U COINIaCOBEIBATH H3BEMICHUS 00 M3MEHEHUH TEXHOIOTHYECKOM
JIOKYMEHTaIHH
Pa6otaTth ¢ 6a3aMH JaHHBIX ¥ MCTOYHHUKaMH HHGoOpManuu B IHGpoBoM GopMaTe
IIpuMeHAT> KOMNLIOTEPHBIE TNpOrpaMMbl IIi OGOpMIECHHA Hay4dHO-
TEXHHYECKHX OTYCTOB, IPE3CHTAIMNA U JOKYMEHTAllUH
PaGorars ¢ CHCTEMaMH aBTOMaTH3HPOBAHHOIO Yyd4eTa H  YIPaBICHHS
IPOM3BOJICTBOM NPO(eCCHOHAIBHBIX MUPPOBLIX IIATHOPM
PazpabarsIBaTh TEXHOJIOTHYECKHE IPOLECCH IIPOM3BOJACTBA ACTAICH W Y3IIOB
ONITHKO-3JICKTPOHHBIX ~ NPUOOpPOB €  HCHOIb30BaHMEM  NPHKIAIHBIX
KOMIIBIOTEPHBIX IIPOrpaMM
Onpegensth He0OXOIAUMBIE BPEMS M PECYPCHI Ul IPOU3BOACTBA ONTHYECKHX U
OIITHKO-3JIEKTPOHHBIX MPHOOPOB M MX COCTABHBIX YacTeH

Heobxonumeie OnTHyecKkne MaTepHalbl M TEXHOJIOTHH

3HaHUs OnTryecKkuii Ipou3BOIACTBEHHLIH KOHTPOIb

Texnonoruyeckue BO3MOXXHOCTH 060py1103annx I IIPOU3BOACTBA
ONTHYCCKHX, ONITHKO-3JICKTPOHHEBIX, OIITHKO-MEXaHUYECKHUX Jetanei u Y3JIOB

OCHOBBI TIPOCKTHPOBAHUA, KOHCTPYHPOBAaHHUS U NPOH3BOJCTBA ONTHYECKHX U
ONITHKO-3JICKTPOHHBIX NPHOOPOB

IMporpammHoe obecneueHHe I aABTOMATH3HPOBAHHOIO IPOEKTHPOBAHHS
ONTHKO-3JIEKTPOHHBIX IPHOOPOB

OcHOBBI OpraHv3alvy ¥ INIaHHPOBaHMs IIPOU3BOACTBA

Texnonorun PIH(I)OPM&IIHOHHOI‘;I HNOAJCPIKKH XKU3HEHHOT'O ITUKJIa H3JICTIHI

ABTOMaTH3HPOBaHHI>Ie CHCTEMBI TEXHOJIOTHYECKOM MOATOTOBKH IIPOU3BOACTBA

Metoap! COOpKH, IOCTHPOBKH M KOHTPOJLA ONTHYECKHMX M OITHKO-JJICKTPOHHBIX
pHOOpOB

XapaKTepPHCTHKA KOHTPOJILHO-H3MEPHTEIBHOTO 000pynoBaHus A cOOpKH,
JOCTHPOBKH H KOHTPOJIS ONITHYECKHX H ONTHKO-3JIEKTPOHHBIX NPHOOPOB

Cucrema JONYCKOB 1 MOCaJ0K

OCHOBBI METPOJIOTHH

I OCYJAApPCTBEHHBIC H OTPACIICBLIE CTAaHAAPTEI, CTAHAPTHI OpraHu3anuu

Enunaa cucrema KOHCTpYKTOpCKOﬁ JOKYMCHTAIlUHN

HOpMaTI/IBHO-TCXHPI‘ICCKaﬂ JOKYMEHTaNusI CHCTCMbI MCHCDKMEHTA KaueCTBa
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Hpyrue

XapaKTEPUCTHKH

3.3.3. TpynoBas pyHKkuus

[TpoexTHpoBaHHE CIIEIMATBHON OCHACTKH,

MIPEAYCMOTPEHHOH TEXHOJIOrHEH VposeHs
HaumeHoBaHMe W3TrOTOBJICHUS OIITOTEXHUKH, OIITHIYECKHAX H Kon | C/03.6 | (nonyposenn) 6
OIITHKO-3JIEKTPOHHBIX PHOOPOB, KOMIIIEKCOB KBanupuKaLmu

H HX COCTABHBIX YacTeit

IpoucxoxaeHue TpyAOBOH
byHKIHK

3aUMCTBOBaHO H3
Opurusan X
OpHUrMHaJjia
Kon PeructpanuoHnblit HoMep
OpHrHHaja npodecCHOHABLHOTO
CTaHaapTa

TpynoBeie neicTBus

I/ISY‘ICHPIC H AaHajlIH3 TCXHOJIOTHYCCKHX Tpe60BaHI/II71 K H3TOTOBJICHHIO
ONITHYCCKHX, ONTHKO-3JICKTPOHHEIX, ONTHKO-MEXaHUYCCKHUX JeTayei u Y3JI0B

Pa3paboTKa TEXHHUYECKUX 3aJaHUi Ha OQOpMIICHHE KOHCTPYKTOPCKOM
NOKYMEHTAIMH HAa IPOEKTHPOBAaHHE OCHACTKH M CIIEIIHAIBHOTO MHCTPYMEHTa

Hpoaez[eﬂne pacu€cToB, HCO6XOIII/IMBIX I M3TOTOBJIEHHA ICTalcH u Y3JI0B
ONTUYECCKHX U ONITHKO-3JICKTPOHHBIX l'[pI/I60p0B H KOMILJIICKCOB

Pa3paboTka raGapuTHBIX YepTexell crielHaJbHON OCHACTKM UL M3rOTOBJIEHHS
OIITOTEXHHKH, ONTHYECKHX H ONTHKO-3JIEKTPOHHBIX NPHOOPOB, KOMIUIEKCOB H
HX COCTABHEIX YacTe#

Pa3pa60TKa o0IIero BHIA CICNUAJILHOM OCHACTKH IS U3TOTOBJICHUS
OIITOTEXHHUKH, OIITHYCCKUX H OINTHKO-IJICKTPOHHLIX l'IpPI60pOB, KOMIDICKCOB 1
HX COCTaBHEIX 4YacTEeH

O¢opmiieHre 3a4BOK Ha H3rOTOBJICHHE OCHACTKH CIIy>K0aMH OpraHu3aluy

ConpoBoxaeHHe  mpoliecca  3aKMIOYEHHs  JOTOBOPOB  Ha  IIOCTaBKY
KOMIUIEKTYIOIHX

Pa3paboTka M BHeCeHMe IpeUIOKeHHH 1O KOPPEKTHPOBKE KOHCTPYKTOPCKOM
JOKYMEHTaIMH

HeobxonuMsie
YMEHUsA

Onpenensats TpeGOBaHHS K pa3pabaThIBaeMOH OCHACTKE H CHEUHAIBHOMY
HHCTPYMEHTY

Pa3paﬁaTLIBaTI> OCHACTKy A IPOH3BOACTBA OIITHYECKHX JAeTanci u Y3JIOB
OIITHKO-3JICKTPOHHBIX HpH60p0B C HCIIOJIB30BAaHHECM IIPHUKIIATHBIX
KOMIIBIOTCPHBIX ITPOrpaMM

OueHuBarh YpOBeHb TEXHHYECKOTO M TEXHOJOTHYECKOro IMOTEHLHAa
OpraHu3aluii, HEOOXOOWUMBIH VI M3TOTOBJCHHA (IOCTaBKM) OCHACTKA H
CNEeNHATFHOr0 HHCTPYMEHTA

Onpenenats 06beM paboT H pecypcoB, HEOOXOMMMBIX Il HM3rOTOBICHUA
OCHACTKH H CIEIHAIBHOTO HHCTPYMEHTA B 3aJIaHHBIE CPOKH

Pa3pa6arsIBaTh U COTMIACOBBIBATH U3BEIICHHA 00 H3MEHEHHH KOHCTPYKTOPCKOH
1 TEXHOJIOTHYECKOH JTOKYMEHTAlUH

Pa6oTarh ¢ 6a3aMy JaHHBIX ¥ HCTOYHMKaMU HHGOopMaiuu B tndpoBoM Gopmare

IIpUMEHATh KOMIIBIOTEPHBIE HOPOrpaMMbl A1 OQOpMIIEHHs Hay4qHO-
TEXHUYECKHUX OTUETOB, MPE3EHTAlMi H JOKYMEHTALUH

Paborate ¢ cucTeMamu aBTOMATH3HMpPOBAHHOIO Yy4YeTa H  YIPaABJICHHA
TIPOU3BOACTBOM
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Heobxonumeie OCHOBHI TIPOEKTHPOBAHHUA, KOHCTPYHPOBAaHHUS U IPOH3BOACTBA ONTHYECKUX U
3HAHUA OIITHKO-3JIEKTPOHHBIX IPAUOOPOB H KOMIIEKCOB
OnTHyeckue MaTepyuanbl ¥ TEXHOJIOIHH
OnTtuyeckuii NPON3BOICTBEHHBIH KOHTPOJIb
TexHOJOrHYeCKMEe  BO3MOXXHOCTH  OOOpYyHOBaHMS M IPOM3BOACTBA
ONTHYECKHX, ONTHKO-3JIEKTPOHHBIX, ONTHKO-MEXaHUYECKHUX JeTaleH U y3710B
IMporpammHoe obecrieueHHe JUIA ABTOMAaTH3MPOBAHHOIO IPOECKTUPOBAHHS
OINTHKO-3JIEKTPOHHBIX TPHOOPOB
Texnonornu HHGOPMALMOHHOM NOANEPXKKH )KU3HEHHOTO IIMKJIA H3ACIMI
ABTOMaTH3HPOBaHHBIE CHCTEMBI TEXHOJIOTHYECKOH I1OJITOTOBKH IIPOM3BOJICTBA
Curcrema AOMYCKOB U IOCAJI0K
OCHOBBI METPOJIOTHH
["ocynapcTBEeHHEIE H OTpacieBbIE CTaHAPTh], CTaHJAPTH OpraHU3alny
Enuaas cucTeMa KOHCTPYKTOPCKOH JOKYMEHTALHH
HopmaTHBHO-TeXHUYECKass JOKYMEHTaLHs CHCTEMbI MEHEDKMEHTA Ka4eCcTBa
Apyrue -
XapaKTEePUCTHKH
3.3.4. Tpynosas pyHKIHuSA
KoHTpoJIb KayecTBa BBITYCKaeMOM YposeHb
HaumeHoBaHue ONITHYECKOH IPOYKLAH Kox | C/04.6 (nonypoBeHs) 6
KBanAHKaLHH

IponcxoxkaeHue TPy AOBOM
dbynkupn

3auMCTBOBaHO U3

Opururan X
OpHTHHAJIA
Kon PerucTpauMoHHbI HOMEP
OpHrMHaia npo)eCCHOHANBHOTO
cTaHaapra

Tpynossle neicTBUA

W3yueHHe ¥ aHAIM3 TEXHOJIOTHYESCKHUX TpeOOBaHMi K BEITYCKAEMO# ONITHYECKO
IPOAYKIHH

HpOBe,IIeHHe pacucToB, HEOOXOMHMMBIX JUIS M3FOTOBJICHHS OINTHYECKHX H
OIITHKO-3JICKTPOHHBIX HpHﬁOPOB M KOMIUIEKCOB H HX COCTAaBHBIX JacCTel

PaspaboTka METOQMKH KOHTDOJII Ka4decTBa BBIIYCKAEMOH ONTHYECKOM
IPOAYKIHH

Onpenenenue nepevHs 060pyI0BaHMs, HEOOXOMMOTO Ul KOHTPOJIS KauyecTBa
BBIITYCKAeMO# ONTHYECKOH MPOAYKIIHH

PazpaboTka MepompusATHi 1O 0OECHEeYeHHIO KavyecTBa, HAJEXHOCTH M
6e301aCHOCTH ONTHYECKOM MPOYKIIMH Ha BCEX 3Talax XU3HEHHOrO IMKIa

Hpone,ue}me HUCIIBITAHHN  OIBITHBIX 06pa3u0B OIITHYECKHX H OITHKO-
JJICKTPOHHBIX HpPIGOpOB H KOMILICKCOB

OdopMileHHE aKTOB M IPOTOKOJIOB HCIBITAHKH 06pa3IIOB ONITHYECKUX H ONTHKO-
3JICKTPOHHBIX IPUOOPOB ¥ KOMILIEKCOB

AHanm@3 pe3ylNbTaTOB HCHBITAHWH M ONpEJElE€HHE OTKIOHCHMH  OT
KOHCTPYKTOPCKOH JTOKYMEHTAIMH H TEXHUYESCKUX TpeOOBaHMM

BeriBieHHEe HEOOCTATKOB B TEXHOJIOTHYECKOM IIPOLECCCE IPOU3BOACTBA
ONITHYECKOM NPOAYKUHH U BHECCHHC npezuloxcennﬁ 110 €ro COBEPLICHCTBOBAHUIO

HeobxoauMbie
YMEHHS

AHaJIH3Hp0BaTB TEXHUYECKOE COCTOSHHEC H BO3MOXHOCTH KOHTPOJIBHO-
H3MCPHATCIIBHOT'O o6opyuOBaHna

ITpOM3BOJMTL KOHTPOJIb Ka4eCTBA BBINTYCKAEMOH ONTHYECKOH MPOAYKLIHH Ha
KOHTPOJILHO-H3MEPUTEFHOM 000pyIOBaHHH
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PaGotarth ¢ 6a3aMu JaHHBIX ¥ HCTOYHHKaMH HHGOpMauH B M poBoM dopmate

Hcnonp3oBate npodecCHOHATBHBIE NaKeTHl NPHKJIAOHBIX IIPOrpaMM UL
IPOEKTHPOBAHUA M KOHCTPYMPOBaHMS ONTHYECKHX H ONTHKO-3JIEKTPOHHBIX
IprOOPOB ¥ KOMILJIEKCOB

[IpuMeHATP KOMIBIOTEPHBIE HPOTPaMMBI UL
TEXHHYECKHX OTYETOB, IPe3eHTAlMH H JOKYMEHTAHH

odpopwieHHs Hay4HO-

PazpabaTriBaTh ¥ COTJIaCOBBIBATH U3BEIICHHSA 00 M3MEHEHHH KOHCTPYKTOPCKOM
U TEXHOJOTMYECKOH MOKyMEHTAlUM Ha OCHOBAaHHMH aHAW3a pE3yJIbTaTOB
HCIIBITAaHUHA

IIpuMeHsTh CpeacTBa MHANBHUYATbHOU 3aIMTHI IPH NPOBEJCHAH HCIIBITAHHIM

Heob6xoaumMeie
3HAHUS

KonTpomupyeMsle mapameTpbl I MOATBEPXKACHHS KadecTBa OINTHYECKOM
TOPOIYKIIHH

Ontuueckue MaT€pHaJIbl U TEXHOJIOTHH

Ontuyeckuit NpOU3BOACTBEHHBIH KOHTPONb

MeToabl KOHTPOJISL ONTHYECKOH MPOAYKIHA M TpeGOoBaHHS K H3MEPHTEIHHBIM
nprbopaM 1 060pyIOBaHHIO

OcobenHocTH KOHCTPYKIHA W TIPHHIIHI paGOTBI OIITHYCCKUX H OIITHKO-
IJICKTPOHHBIX IIpI/I60pOB " KOMIIJIICKCOB

KOMIII:IOTCpHI:IC IIPOrpaMMEI ONTHYCCKOr0 NPOCKTHPOBAHHA

Texnonoruun HH(i)OpMaIIHOHHOi/'I NOAACPKKH )KH3HCHHOI'O ITHKIIa H3ACIni

ABTOMaTH3PIpOBaHHBIe CHCTEMBI TEXHOJIOTHIECKOM MOATOTOBKH NPOU3BOJACTBA

OmnacHele W BpeIHBIC DKCIUIyaTal[MOHHBIE (PaKTOpBI, NMPEAENbHO JOMYCTUMBIE
YPOBHH HX BO3/ICHCTBHS Ha YeJIOBEKA, TEXHUKY H OKPYXXAIOMYIO Cpelly

CucreMa JOIMYCKOB U IIOCA0K

OCHOBBI METPOJIOTHH, CTAHAAPTH3ALUK H CEpTHPHKAIMHA IPOAYKINH

FOCYIlapCTBeHHBIC H OTpacCJICBLIC CTAaHAAPTHI, CTAHAAPTEI OPraHnu3allui

EnunHas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAHH

HOpMaTI/IBHO-TeXHH‘{CCKaSI JOKYMCHTalU A CHCTCMBI MCHC/DKMCHTA KaiCCTBa

Hpyrue

XapaKTEePUCTHKH

34. Oﬁoémennan TpyAoBasi pyHKIMSA

HccnenoBanus u pa3paboTKU IO CO3AAHMIO v
. POBeHb
HaumeHoBanne OIITHYECKHX TEXHOJIOTHH, OITUYECKUX U ONTHKO- | Koa | D L — 7
3JIEKTPOHHBIX IPHOOPOB
IIpoucxoxaeHue 3
06061eHHOH TPy IOBO# Opuruzan X UMCTBOBANO H3
OpHrMHaia
¢dyHKIMH
Kon PervucTpalOHHBIA
OpHIHMHaJIa HOMEpP
npodeccHOHANEHOTO
cTaHgapTa
Bo3MoxnbIe Hmxenep-uccnenopatens 11 kateropun
HaMMEHOBaHU Huxenep-uccienopatens | kareropun
JIOJDKHOCTEH, Beaymuit HH)XKeHEp-HCCIEI0BATEND
npodeccuii
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TpeboBanus k
00pa3oBaHHIO U

Beicinee 06pa3oBaHHE — MaruCTpaTypa, CIeIHaTUTET

00yueHHnI0

TpeGoBanus x Jlns urxenepa-uccienoparens I kateropuu TpeGoBaHUs K ONBITY pabOTHI HE
ONBITY IPEABABISIOTCS

TMpaKTHYECKOH Jlns uHXKeHepa-uccienoBarens I kareropun onsIT paboTsl HE MEHEE JABYX JIET
paboThI HHXeHepoM-uccnenoareneM Il kareropun

JLnst Beymero HHXXKeHepa-MCClieI0BATeNs ONBIT paboThl B 0651aCTH
MPOEKTHPOBAHMS ¥ YKCILTYaTAllMH ONTUKO-3JIEKTPOHHBIX IPHOOPOB,
ONTHYECKOM NMPOM3BOACTBE HE MEHEE IIATH JIET

OcoOsle ycnoBus
JOIIycKa K pabote

ITpoxoxeHue 06s3aTeNIbHBIX MPEABAPUTEIBHBIX M IEPHOJHYECKHX
MEIHIHHCKAX OCMOTpPOB

IpoxoxxacHHe 00ydUeHNS MepaM MoXapHOH 6€30I1acHOCTH

IpoxoxaeHue oOyueHHs IO OXpaHe TPyJa H NPOBEPKH 3HaHHA TpeOOBaHHI
OXpaHbl TpyJa

Hanuune ne umxe Il rpynnsl o 31eKTpode30macHoCTH

Hpyrue
XapaKTepUCTHKU

I[OHOJIHI/ITCJILHI)IG XapakKTCPpHCTHKH

HaumenoBanue Kon HaumeHoBanue 6a30B0ii rpyniel, JOJDKHOCTH (IIpodeccHn) HiIn
JOKYMEHTa CHENHATBHOCTH
OK3 2149 CriequaymcThl B 00J1aCTH TEXHUKH, HE BXOISIIUE B APYTHE TPYIIIILI
EKC - Crnenuamct 110 HalpaBJICHUIO
OKIIATP 22488 HnxeHep-ucciieqoBarTenb
OKCO 2.12.04.01 | IlpuGopocTpocHune

2.12.04.02 | OnrorexHuKa

2.12.04.03 | doToHMKA ¥ ONTOHH(OpPMATHKA

2.12.04.05 | JlazepHas TeXHHKA H Ja3epHBIC TEXHOJIOTHH

2.12.05.01 | DneKTPOHHBIE H ONITHKO-3IEKTPOHHBIEC IPHOOPEI ¥ CHCTEMBI
CHeIHaILHOrO Ha3HAYEeHHUs

3.4.1. Tpynaosas pyHKuHHA

OnpeneneHue HaNpaBJICHHH, CONEPXKaHHA

TEOPETHYECKHUX H SKCIIEPUMEHTAIBHBIX YpoBeHb
HaumeHoBanue HCCJICIOBAHMIA MO CO3JAaHMIO HOBEIX onTu4eckux | Kox | D/01.7 | (momyposens) | 7
TEXHOJIOTHii, OITHYECKAX H OIITHKO- KBaTM(pHKATIHA

DJICKTPOHHBIX NPHOOPOB M KOMILIEKCOB

IpoucxoxaeHue TpyAOBOM Opurmman X 3auMCTBOBAHO M3
byHKUMH OpHTHHaJIa
Kox PeructpauvioHHEI HOMEP
OpUrHHaia 1podecCHOHATBEHOTO
cTaHpgapTa

TpynoBble neicTBHA

CocraBlieHHe IUIaHA IIOMCKA HAyYHO-TEXHMYECKOH HHGOPMAIHH 110 pa3paboTKe
HOBBIX ONTHYECKMX TEXHOJIOTHH, ONTHYECKHX H ONTHKO-IJIEKTPOHHBIX
npuOGOPOB ¥ KOMILIEKCOB

0630p nEepeaOBOro ONBITa Pa3paboTKH ONTHYECKHX TEXHOJIOTHH, ONTHYECKAX U
OIITHKO-3JICKTPOHHBIX IPHOOPOB
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O6paboTKka M aHAIM3 Hay4YHO-TEXHHYECKOH HHGOpPManWHM H3 pPa3IHYHBIX
HCTOYHHKOB ® 0a3 MJaHHBIX 1O pa3paboTKe ONTHYECKHMX TEXHOJIOTHH,
ONTHYECKHX ¥ ONTHKO-3JIEKTPOHHBIX IPUOOPOB

Cucrtematusanus HHGOPMAIMHM M TMpEJCTaBlIeHHEe ee B LUGPOBOM BHUJE,
othopMIIeHHEe HAYHHO-TEXHHIECKHX OTYETOB

OnpepeneHue NEPCHEKTUBHBIX HApaBlIeHU B 00J1aCTH ONTHKO-31E€KTPOHHOTO
nprGOpOCTpOeHHS, 00ECTIEYUBAIOMMX MOACPHHU3AIMIO S3KOHOMHUKH U pa3BUTHE
(yHIaMECHTAJIbHOM 1 MPUKIAJHOA HAYKH

PaBPHGOTKa 1 COTIaCOBaHHE TEXHHYECKHUX 3aJIaHHit Ha pa3pa60TKy OIITHYCCKHX
TeXHOHOI'Hﬁ, ONTHYCCKHX U ONTHKO-JJICKTPOHHBIX IIpI/I60p0B 1 KOMIIJIICKCOB

TeXHHKO-5KOHOMHYECKas. OIICHKA IIPpOCKTa CO3JaHusA HOBOH OIITHYECKOM
TEXHOJOTHH, OIITHYCCKOI'O M OIITHKO-JJICKTPOHHOI'O npuﬁopa

Heobxoaumblie Pa6otats ¢ 6a3amMu NaHHEIX ¥ HCTOYHHKaMK HHGOpMauyy B nudposBoM dopmate
yMEHHA Pa6oTaTh ¢ Hay4YHO-TEXHHYECKOM HH(pOpManuei B 001acTH NpodecCHOHATIBHOM
JIeSTEILHOCTH B II€YaTHOM M 1H$poBoM popmare
IpoBoAuTs aHAMM3, CHCTEMAaTH3aLHUIO, KIaCCHQHUKALUMIO, HHTEPIPETALHIO
uHpOpMauH
ITpoBOAUTH AaTEHTHBIN MMOUCK
[IpoBOAUTL aHaNM3 IATEHTHOH YHCTOTHI pa3pabaThIBacMBIX OOBEKTOB
npodeccHOHANLHOH eITeTbHOCTH
OGpa6aThiBaTh ¥ aHAIM3HPOBAaTh PE3YJbTAaThl MCCIIENOBAaHHR M pa3paGoTOK B
0651aCTH  ONTHKO-3JICKTPOHHOTO INPHOOPOCTPOEHHS, ONPEACIATE SJIEMEHTEI
HOBH3HEI, 00001aTh OTEYECTBEHHBIH U 3apyOCKHBIH OIBIT
AHanM3MpoOBaTL COCTOSHHE M MEPCICKTHBBI Pa3BUTHS ONTHKO-3JIEKTPOHHOIO
IpHGOPOCTPOSHHUS B HIENIOM H €T0 OT/AC/IBHBIX HAIPABIICHHH
[IpoBOMMT, TEXHHKO-3KOHOMHYECKHH pacyeT Lenecoo0pasHOCTH IIPOCKTa
CO3JaHMsl HOBOHM ONTHYCCKOH TEXHOJIOTHH, ONTHYECKOrO0 M  ONTHKO-
3JICKTPOHHOTO Ipudopa
[IpuMeHATH METOABI IPOSKTHOIO MEHE/DKMEHTA
[IpyuMeHATs TIPHKJIAJHBIE KOMIBIOTEPHBIC NPOrPaMMBl JUIs  BBINOJHEHHUS
OIITHYECKHX PacyeToB M 00pabOTKH pe3ysIbTaTOB HCCIIEAOBAHMI
ITepeBOAMTH HayYHbIE TEKCTHI
[IpuMeHAT, KOMOBIOTEPHBIE INpOrpaMMbl A OQOpMIEHHS  Hay4YHO-
TEXHHYECKHUX OTYECTOB, IPE3CHTALUH H JOKYMEHTAIlMH
TTpuMeHSTHL Ha IIPAaKTHKE KOMMYHHKATHBHBIE TEXHOJIOTHH, METO/IBI M CIOCOOBI
AE€0oBOro o0meHus ;i 3 hekTHBHOro Mpo(eCCHOHATBHOIO B3aUMOICACTBHSA
HeobxonuMmeie dusnyecKas ¥ NpUKIaJHas ONITHKA
3HaHHA Teopus npeoOpa3oBaHKs CHTHAIOB B OITHKO-JJEKTPOHHBIX CHCTEMaX

Hctounuku u IIPUCMHHKU U3ITYICHH HpH60pOB OIITOJICKTPOHHUKH

OCHOBHBIC THIIEI H XapaKTCPUCTUKH OITHYCCKHX H OINTHKO-3JICKTPOHHBIX
CHUCTEM

OnemMeHTHas 0a3za ONTHYECKHUX U OIITHKO-3JICKTPOHHBIX l'IpHGOpOB

OCHOBBI TEOPUH ONTHYECKUX U3MEPEHHUH, pacdeTa 3JIEMEHTOB H Y3JI0B ONTHKO-
3JIEKTPOHHBIX IPUOOPOB U CUCTEM

ITpuauMns! GyHKIHOHKPOBAHHS ONITHKO-3JIEKTPOHHBIX MPHOOPOB U CUCTEM

Teopm M METoAMKa pacdeTra PpHUCKOB IIpH IPOBEACHHH  HAY4YHO-
HCCIeA0BATCIIBCKUX pa60T

Mertoapl IIPOCKTHOI0 MEHEJDKMCHTA

OcHOBBI OQOPMIICHHS NIPaB MHTEIUIEKTYaIbHOH COOCTBEHHOCTH, B TOM 4HCIIC
IIaTEeHTOBECHHS

OCHOBBI CHCTEMbI MCHEJDKMEHTA Ka4e€CTBa
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CucreMbl ABTOMAaTHU3HMPOBAHHOI'O IIPOCKTHUPOBAHUA M HHKCHCPHOI'O aHAJIH3a

Texnonoruu HHGOPMANMOHHOM IOJIEPIKKH JKA3HEHHOTO LIUKJIA H3/IC/IHI

OcHOBBl OpraHH3alWH, IUIAHHUPOBAHHS IPOU3BOACTBA H  YIPaBICHHS
IPOU3BOACTBOM

AHrnmiicKmii 136K B 00J1aCTH NPOGECCHOHANBHOM JeATEIHHOCTH

Cucrema JOITYCKOB H IIOCAIOK

OCHOBBI METPOJIOTHH, CTAHAAPTH3AIMH M CEPTH(GHKALMM TPOLYKIIHH

FOCY,I[apCTBeHHBIe H OTPACIICBbIC CTAHAAPTEI, CTAHAAPTHI OPraHUu3alluu

EnuHas cucTeMa KOHCTPYKTOPCKOH JOKYMEHTaIlHK

HOpMaTI/IBHO-TCXHI/I‘IeCKaSI JOKYMEHTAIUsA CUCTEMBI MCHC/DKMCHTA KavUCCTBA

Hpyrue

XapaKTCPUCTUKH

3.4.2. TpynoBas pyHKuHs

MoznemapoBaHue paboThl ONTHYECKUX U VposeHs
HaumenoBanue OIITHKO-3NIEKTPOHHBIX MpHOOPOB Ha Kon | D/02.7 (momypoBeHb) 7

HOBEIX MPUHIHAIAX KBaTHQHKALHH
IponcxokacHAE TPy ACBOMH Opurmman X 3aMMCTBOBAHO U3
dyHKIAN OpHTHHaJa

' Kon PerucTpalMOHHBIA HOMep
OpHTHHala npodecCHOHATEHOTO
CTaHAapTa

TpyznoBsle neiicTBUS

IlocTranoBKka 3aga4yu u ONPCACIICHUE ITIapaMETPOB, C YYETOM KOTOPBIX HOJIKHO
OBITH IIPOBCIACHO MOJACIIHPOBAHUE IIPOLECCOB, SABJICHHM U ocoGeHHOCTEH pa60T1>1
ONTHYCCKOI'O U ONITHKO-3JICKTPOHHOI'O npnﬁopa

OmnpezeneHre BHIXOJHBIX IApaMETPOB M XapaKTEpHUCTHK pa3pabaThiBaeéMoOro
ONTHYECKOTO ¥ ONTHUKO-3JIEKTPOHHOTO NMpUdopa

Pa3paboTka MaTeMaTH4eCKHX MOAENEH M METOAOB MOJETHPOBaHUA OOBEKTOB
HCCIIeIOBaHHUs

HpOBeI[CHIfIG TCOPETHICCKHX HCCIeOBaHUM NPHHIAIIOB H HYTCﬁ CO31aHHuA
HOBBIX OITHYCCKHX H ONTHKO-3JICKTPOHHBIX l'IpP.[GOpOB C IIPHUMCHCHHCM
IIPOrpaMMHEBIX CPEACTB HHXKEHEPHOrO aHAIN3a

TlpuMeHeHHEe METONOB pEmICHHS H300peTaTeNbCKUX 3afad NpH paspaboTke
ONTHYECKUX M ONTHKO-3JICKTPOHHBIX IPHOOPOB

O6pa60TKa H aHaJIM3 pe3yJbTaTOB MOACIIMPOBAHUSI OINTHYCCKHUX H OITHKO-
AJICKTPOHHBIX HpHﬁOpOB Ha HOBBIX ITPHUHIHIIaX

Heobxoaumeie
YMEHHUS

@opMyIMpOBaTh 3aauyy MOJACTUPOBaHUS (YHKIHOHHPOBAHHUS ONTHYECKHX H
ONITHKO-3JIEKTPOHHBIX IPHOOPOB

IIpaMeHATh WHXKCHEPHBIH ONBIT IIPOEKTHPOBAHMS ONTHYECKHX H ONTHKO-
9NIEKTPOHHBIX IPUOOPOB

BeIOHpaTh YHCIIEHHBIH METO MOJICTMPOBAHHU (PyHKIHOHMPOBAHHS OIITHYECKHX
H ONTHKO-3JIEKTPOHHBIX IPHOOPOB

PaspaGaTeiBaTh [OpPOTpaMMbl M NOANPOrpaMMBI  JUIA  MareMaTHYeCKoOro
MOJIETHPOBAaHHUS (YHKIMOHAPOBAHUS ONTHYECCKHX M ONTHKO-3JIEKTPOHHBIX
npubopoB

TectupoBars  paspaboTaHHbIE  HpPOTpPaMMBbl Ul MaTeMarH4ecKoro
MOJIENIAPOBaHUs (PYHKIMOHHPOBAHUS ONTHYECKHX M ONTHKO-3JIEKTPOHHBIX
npudOpoB
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Hpnme}lm CHCTEMBI ABTOMATH3HPOBAaHHOI'O IIPOCKTHPOBAHM I
MOZACIIMPOBAHUSI U HHKCHCPHOI'O aHAIIM3a qJYHKHHOHPIpOBaHPIﬂ ONITHYCCKUX H
ONTHKO-3JICKTPOHHBIX l'IpI/I60p0B

BeBNSTH 3aBHCHMOCTH MEXJAy HNapaMeTpaMH M  XapaKTePHCTHKaMU
ACCIIEAYEMOTO TIPOIecCa HITH SBJICHAS M OCOOEHHOCTAMH paboThI ONITHYECKOT0
H ONITHKO-3JIEKTPOHHOTO pubopa

IlpuMeHATh KOMIIBIOTEpHBIE MPOrpaMMBl A OQOpMIIEHHST HaydHO-
TEXHHYECKHX OTYETOB, TPE3CHTAIHI H JOKyMEHTAIlHH

PaGoTats ¢ 6a3aMu JaHHBIX H HICTOYHAKaM# HHpopManuu B iugpoBoM dopmare

IpuMeHsTs Ha PAKTHKE KOMMYHHKATHBHBIE TEXHOJOTHH, METOBI H CIIOCOOHI
JeJoBOro odmenus s 3pekTHBHOrO NpodhecCHOHATHLHOrO B3aUMOAEHCTBHS

Heob6xoauMeie

dusndeckas u IIpUKJIaAHAas ONITHKA’

3HAaHHA

TCOpI/ISI npe06pa3013amm CHTHAJIOB B OIITHKO-JJICKTPOHHBLIX CHCTEMAX

WCTOYHMKY ¥ IPHEMHHKH H3Ty4CHHs IPHOOPOB ONTO3IEKTPOHUKH

OnTHYecKHe MarCpHalibl 1 TCXHOJIOTHH

[puHuunEs! GyHKIMOHHPOBAHAA ONTHYECKAX H OLTHKO-3JIEKTPOHHBIX TPAOOPOB
H CHCTEM

OCHOBHBI€ THIBI M XapaKTEPUCTHKH ONTHYECKHX M ONTHKO-3JIEKTPOHHBIX
npubopoB

OneMeHTHas 6a3a ONITUYECKUX H OIITHKO-3JIEKTPOHHBIX HpPI60p0B

MeTtoant aHalIhu3a, CHHTC3a ¥ OIITHMH3AaIUH ONITHYCCKHUX CUCTCM

MeTob1 MATEMaTHICCKOTO MOJCJIHPOBAHHUA 00BEKTOB U IpoIeCCOB

CucreMbl AaBTOMATU3UPOBAHHOI'O MPOCKTHPOBAHUSA W HHXXCHCPHOI'O aHa/IN3a

OCHOBBI AJITOPHTMH3AIMH H IPOrPaMMHPOBAHUS

CTaHlIapTHBIC H CIICHHUAIBHBIC A3BIKH IPOrpaMMHPOBAHHSA

Mertoap! pemeHns H300peTaTelbCKuX 3a/1a4

AHrmifckuii 361K B 00;1acTH NPOeCCHOHAIBLHOHN JesATSIbHOCTH

FOCYI[apCTBeHHBIe M OTPACJICBBIC CTAaHAAPTHI, CTAHAAPTHI Oprain3alnux

EnuHas cucTeMa KOHCTPYKTOPCKOM TOKYMEHTALUH

HApyrue
XapaKTepUCTHKH

3.4.3. TpynoBas pyHxuus

OKCIEPHMEHTAIBHEIE UCCIIENOBaHUA 10 VpoBeHb
HaumeHoBanue CO3JJaHHIO ONITHYECKHX H OITHUKO- Kon | D/03.7 (noxypoBeHs) 7

AIIEKTPOHHBIX NPUOOPOB U KOMILJIEKCOB KBaTHHKaLHK

i alIMCTBOBAaHO M3
ITporcxoxaeHUe TPy AOBOM Opurmsan X 3
byHKuHH OpHruHajia
Kon PerucTpanmoHHEIH HOMED
OpMIrHHana npo¢)eCCUOHANBHOTO
CcTaHjapTa

Tpynossle neiicTBus

Pa3pa60r1<a METOMUKH OSKCICPUMCHTAIIBHBIX HCCIENOBAaHUNA MO CO3JaHUIO
OINITHYCCKHUX H ONTHKO-3JIEKTPOHHBIX HpKGOpOB A KOMIUICKCOB Ha HOBBIX
NMPAHIHAIIAX

TTonGop o6opynoBaHHS M KOMIUICKTYIOIUHX, HEOOXOMMMBIX JUIA MPOBEACHUS
HCCIIEOBAHMI IO CO3J[aHUIO ONTHYECKHX U ONTHKO-3JIEKTPOHHBIX IPHOOPOB U
KOMIUIEKCOB Ha HOBBIX IPUHIMIIAX

Hponene}me HCCJIENOBaHHH ONTHYECKHUX H OIITHKO-2JICKTPOHHBIX IIpPlGOpOB u
KOMIIJICKCOB HAa HOBBIX IIPHHUHATIIAX
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O6paboTka U aHanM3 PE3yNbTAaTOB HCCICAOBAHHN ONTHYECKHX H ONTHKO-
9JIEKTPOHHBIX NPHOOPOB H KOMILIEKCOB HA HOBBIX TIPHHIIMIIAX

OdopmiteHre HayYHO-TEXHHYECKHUX OTUYETOB, IPE3CHTALMI U JOKYMEHTAIHH

Heobxoaumsie
yMEHHS

(DOpMI/IPOBaTB J0(A)1% 1 nccnez[onannii, pacnpeacisiTh INOCTABJICHHBIC 3aJa4Yd U
KOOpAMHHUPOBATE HMX BBIIOJIHCHUC I CO3JaHHA OINTHYCCKHX H OIITHKO-
IJICKTPOHHBIX HpHGOpOB H KOMIUIEKCOB Ha HOBBIX IIPHHITUIIaX

®opmynupoBath TpeOOBaHHS K OOOpPYHOBAaHMIO M  KOMIUICKTYIOIIHM,
HEOOXOJUMBIM TSI TPOBE/ICHHS WCCIICIOBaHHM MO CO3NAHHIO ONTHYECKHX H
OITHKO-3JIEKTPOHHBIX IPHOOPOB ¥ KOMIUIEKCOB Ha HOBHIX IPHHIAIAX

B3anmognelicTBOBaTh € H3rOTOBHUTENAMH M IOCTABIIHKAMH MAaTEpHANIOB,
KOMIUIEKTYIOIIMX H O00OpyHOBaHHS, HEOOXOMMMBIX JUIS HCCIIECAOBaHHHN TIO
CO3/IaHHIO ONTHYECKUX H OINTHKO-3JIEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB Ha
HOBBIX IPHUHITAIIAX

HpOBOI[I/ITI: IKCIICPUMECHTAIIBHBIC HCCIICIOBAHHUA B obnactu HpO(I)CCCI/IOHaJIBHOﬁ
JACATCIABHOCTH

OﬁpaGaTHBaTL H aHAJIU3UPOBATH PC3YIIbTAThl HCCIIEIOBaHU C UCIIOIb30BaHHEM
KOMIBHOTCPHBIX TEXHOJIOTHI 1 IporpamMm

BEIABNIATE 3aBUCHMOCTH MEXIY MapaMeTpaMd HCCIeAyeMOro Ipormecca WU
ABJICHHS W OCOOEHHOCTAMH pabOTHI ONTHYECKOTO H ONTHKO-3JIEKTPOHHOTO
npubopa

IlpuMeHATE KOMOBIOTEPHBIE MpOrpaMMbl Aiusd  odopmieHHs HaAy4HO-
TEXHHYECKUX OTYETOB, Mpe3eHTallMH H JOKyMEHTAIHH

HpHMeHSITB Ha IMPaKTHKE KOMMYHHUKATHBHBIE TCXHOJIOTHHA, METOOBI CIoCco6BI
JIeJIOBOTO OOINEHUs it S(l)(lleKTI/IBHOI‘O npoq)eccnonansﬁoro B3auMOJICHCTBHSA

HeobxoauMsie
3HaAHUA

Ousnueckas u TNIpUKJIagHast ONITHKa

Teopus npeoGpa3oBaHHs CHTHAIOB B ONITHKO-3JIEKTPOHHBIX CHCTEMaX

HCTOYHHKY ¥ TPHEMHHKH H3JIYIE€HHS IIPHOOPOB ONMTO3IEKTPOHUKH

IpuHIMIE] GYHKIIMOHHPOBAHUS ONTHKO-3JIEKTPOHHBIX IPUOOPOB M CHCTEM

Teopernueckue, NpaKTHYECKHE M METPOJOTHYECKHE OCHOBHI OITHYECKHX
H3MEpEHHI

KoMmoHeHTHass u »3jieMeHTHas 0a3a ONTHYECKMX H ONTHKO-3IEKTPOHHBIX
npubopoB

Mertonap! 06paboTKy 3KCIIEPUMEHTAIBHBIX TAHHBIX

HpHHIIHHBI OpraHu3aitii U NpoBCACHU OKCIICPUMCHTAIBHBIX HUCCIICIOBAHUM

CucreMnl ABTOMATHU3HPOBAHHOTI'O IIPOCKTUPOBAHUA X MHXXCHEPHOI'O aHAJIN3a

AHrmiicKkuii S35k B 06s1acTi npodeccuOHAIBHOMN AeATEIEHOCTH

OmnacHble M BpeIHBIE HKCIUTyaTallHOHHbIE (aKTOpbl, NPEICTLHO JOIYyCTHMBIE
YPOBHH HX BO3/ICHCTBHA Ha YEJIOBEKA, TEXHUKY H OKPY>KAIOIIYIO Cpey

T'ocynapcTBEHHEBIE H OTPACIIEBBIE CTaHAPTHI, CTAHAAPTHl OpraHU3aliH

Enunas cucteMa KOHCTPYKTOPCKO#H JOKYMEHTAIHH

Hpyrue

XapakTCPUCTUKH

3.4.4. Tpynosas pyHxkuus

HanmeHoBaHUe

Pa3paboTka TeXHOJIOIMi perucTpayy, XpaHEHH
¥ 00paboTKy HHGOPMALUH C HCIOIE30BaHUEM

ONTHYECKHUX U ONITHKO-3JIEKTPOHHBIX IPUOOPOB U KBATHGUKAHH
CHCTEM

VposeHn
Kox | D/04.7 | (momyposens) | 7




IpoucxoxaeHue TPy ROBOH
(yHKIUH
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3aBMCTBOBAHO H3

Opurusan X OpHMrHHaIa

Kon PerucrpaunonHslii HoMep
OpHruHana 1poeccHOHANBHOTO
cTaHaapTa

TpynoBbie feicTBUA

O630p ONTHYECKMX TEXHOJIOTHH pErucTpaluy, XpaHeHus, oOpaboTku H
nepeaayy HHGOopManuu

AHalm{3 XapaKTEPUCTHK ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX NPHOOPOB
PETUCTpAlliH, XpaHeHHs, 00paboTKH U nepefadn HHdopMalu

OnpezerneHne HOBBIX CIOCOOOB PETHCTPALiH, XpaHEHHs, 00pabOoTKH H epeadn
HHPOPMAUMH C HCIOJNB30BAHHEM ONTHYECKHMX H  ONTHUKO-JIEKTPOHHBIX
npHOOPOB H CHCTEM

PazpaboTka W  HcclegoBaHME  HOBBIX  CIIOCOOOB M IPHHIMIIOB
(YHKIHMOHMPOBAaHUS ONTHYECKHX M ONTHKO-3JIEKTPOHHBIX NPHOOPOB U CUCTEM
perucTpaiyu, XxpaneHns, 06paboTku U nepeaayy HHGOpMaLUH

Pemenue n306pe’rarem;cmx 3aJlady nipu pa:;pa60TKe HOBBIX OIITUHYECCKHX
TEXHOJIOTHIA, ONTHYECKUX H ONTHKO-3JICKTPOHHBIX l'IpH60p0B H CUCTEM

I/IHTCJIJICKTyaJ'HrBaI.II/ISI paﬁon ONTHYCCKHX H ONTHKO-3JICKTPOHHBIX HpH60p0B
JUIA pelICHuA 3a/1a4 OGHaPY)KCHHH, pacno3HaBaHUsA, U3MEPEHHUA U YIIPABJICHHS,
B TOM YHCJIC C HCIIOJIL30BaHUEM IlH(l)pOBLIX TEXHOIOrHi

Heob6xoauMmeie
yMEHHS

AnHanu3upoBarh TIpEeabABIISICMEIE TEXHUYECKHE TpeGoBaHuUs K
paspabaTsiBaeMbIM ONTHYECKHM H ONTHKO-3JIEKTPOHHBIM IPHOOPaM M CHCTEMaM
PErMCTpanyn, XpaHeHus, 00paboTKH M nepeiadu HHGOPMaLKH

[IpUMEHATs HMH)KCHEPHBI OMNBIT NPOSKTUPOBAHHS ONTHYECCKMX M ONTHKO-
9JIEKTPOHHBIX NPHOOPOB

Pa6orath ¢ 6a3amMu JIaHHBIX M HICTOYHHKaMH HH(opMaluu B nudpoBoM Gopmate
IIpoBOIMTH NAaTEHTHBIH NOUCK ‘

BBIABIATH 3aBHCHMOCTH MEXAY NapamMeTpaMH HCCICIYEMOIo IpOLEcca HIIM
ABICHHA M OCOOEHHOCTAMH PaGOTHI ONTHUYECKOTO M ONTHKO-3JIEKTPOHHOTO
npubopa

O6pabaTsIBaTh M aHATH3UPOBATh PE3YIBTATE] HCCIICAOBAHMM C HCIIOIB30BAHMEM
KOMIBIOTEPHBIX TEXHOJIOTHH M ITPOrpaMM

HpI/IMCHSITL KOMIIBIOTEPHBIC NpOrpaMMbl LA 0(b0pMJIeHI/I}I Hay4YHO-
TCXHHYCCKHX OTUYCTOB, npeseHTanm‘fl H JOKYMCHTaIlHH

TIpHMEHATH Ha NPAKTHKE KOMMYHHKAaTHBHBIC TEXHOJIOTHH, METOJIBI U CIIOCOOBI
JIeJI0BOro obmenus s 3ppekTHBHOTO NpodecCHOHATBHOIO B3aUMOACACTBUS

HeobxouMbie

dusndeckas u IpHKJIagHas OITHKa

3HaHHA

Ontugeckue MaTCpHAJIbl H TCXHOJIOTHMH

Teopus npeobpa3oBaHus CHTHAJIOB B ONTHKO-3JICKTPOHHBIX CHCTEMax

Hcrounuku n IPHCMHHKH H3JTy4ICHHS HpHﬁOpOB OIITOJICKTPOHHUKH

OnTHYECKHE TEXHOJIOTHH N€PeAayH, 3amuc 1 06paboTku HHGOopMaLUK

KomnoneHnTHass m 3neMeHTHas 0a3za ONTHYECKHX M ONTHKO-3JIEKTPOHHBIX
npHOOpOB

MeTtoapl aHaIKu3a, CHHTE3a ¥ ONITUMM3AIMH ONTHYSCKUX CHUCTEM

CucreMbl aBTOMATHU3HPOBAHHOI'O ITPOCKTHPOBAHUS U MHIXCHCPHOI'O aHaIN3a

Mertoapl aHaNM3a H CHHTE3a aHAJIOTOBBIX, IU(MPOBBIX U MHKPOIPOLECCOPHBIX
yCTpOHCTB

anHIIHHBI OpraHv3alyi ¥ IpOBCACHUA HCCIICIOBaHUI

Meroasl 00paboTKH pe3yIbTaTOB HCCIICIOBAHHH

Mertoast peIICHUA Haoﬁpﬂarenbcxnx 3aga4d

TexHonorHA MHGOPMAMOHHON MOIEPIKKH JKM3HEHHOTO IIUKJIa M3/IE/IHi
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AHrgickuii 361K B 00JacTH MPo¢eCCHOHATBHOM AEATEIIbHOCTH

OnacHele M BpeJHbIE SKCIUTyaTallHOHHBIE ()aKTOpPBI, MPEJEIbHO IOIyCTUMEIE
YPOBHHM MX BO3JEHCTBHS Ha YEJIOBEKa, TEXHUKY ¥ OKPYKaIOIIYIO Cpey

Cucrema JOIIYCKOB H IIOCAOK

l"ocynapcmennme H OTpACICBBIC CTAHAAPTHI, CTAHAPTHI OpPraHu3aluu

Enuuas cucreMa KOHCTPYKTOPCKOM IOKyMEHTaluH

HOpMaTI/IBHO-TCXHPI‘ICCKaﬂ JOKYMCHTAIA CHCTEMbI MEHE/DKMCHTA Ka4CCTBA

Hpyrue

XapaKTEPHCTHKH

3.4.5. Tpynosas ¢pyHkuus

Pa3paboTka HOBBIX TEXHOJIOTHH YpoBeHs
HaumenoBanue IIPOU3BOJICTBA OITHYECKNX H ONTHKO- Kox | D/05.7 (nooypoBeHb) 7
3JIEKTPOHHBIX NPHOOPOB KBaupuKauum

TMpoucxoxaeHue TpyAOBOH
dyHKIAN

3aHMCTBOBAHO M3
OpUrHHana

Opurnnan =~ X

Kon PeructpauOHHbIA
opHrHuHaja HOMEp
npogecCHOHATEHOTO
CTaHAapTa

TpynoBble neHcTBHS

OG30p M aHaIHW3 COBPEMEHHBIX TEXHOJIOTHH IIPOM3BOACTBA ONTHYECKHX H
OIITHKO-3JIEKTPOHHBIX IPHOOPOB

BriBieHHE 3aJady, Ha PEHICHHE KOTOPBIX HalpaBlCHBI pa3pabaTbIBacMBIE
TEXHOJIOTMH MPOU3BOJICTBA ONTHYECKHX U ONITHKO-3JIEKTPOHHBIX IPHOOPOB

Paspaﬁon(a TEXHOJIOTHYECKHX INPOLECCOB H3TOTOBJICHHUS OIITHYCCKHX, OIITHKO-
3JICKTPOHHBIX, ONITHKO-MCXaHUYCCKHX JICT: UTeH " Y3JIOB

Pa3paGoTka MeTOOB COOPKH, IOCTHPOBKH M KOHTPOJISI ONITHYECKUX H ONTHKO-
9JIEKTPOHHBIX IpUOOPOB

Hponeneﬂne HHXCHCPHBIX pPacCYCTOB, HEOOXOMMBIX IS pa3pa60TKH HOBBIX
TEXHOJIOTMM IIPOHA3BOJICTBA ONITHYECKUX ¥ OIITHKO-3JICKTPOHHBIX l'IpH60p0B

TeXHHKO-9KOHOMHYECKAd OIICHKa 11e1ecoo0pa3HOCTH BHEAPEHHS HOBBIX
TEXHOJIOTHIECKHMX PElIeHHH U 060pyA0BaHHA IIPH IPOU3BOJACTBE ONTHYCCKUX U
OITHKO-3JIEKTPOHHBIX IpHOOPOB

Buenpenne Texuonornii ung)poBoii Tpancdopmanuy 1pousBoACTBA ONTHIECKOH
HIPOAYKIHH

HeobxonuMere

Pa6otats ¢ 6a3aMH JaHHEIX H HCTOYHAKAaMH MHQopMatuy B udpoBoM popmaTe

yMEHHS

AHaIM3HpOBaTh TEXHOJNOTHYECKHE TPeOOBaHHs K pa3pabaTHIBAEMBIM y3jaM U
JIETAIAM ONTHYECKUX M ONITHKO-3JIEKTPOHHBIX PUOOPOB

Pa3pa6aTeiBaTh TEXHOJOIHYECKHE NPOIECCHl MPOM3BOACTBA AETANCH M Y3IIOB
ONITHYECKHX H ONTHKO-3JIEKTPOHHBIX IPUOOPOB € HCII0IB30BAHHEM IPHKIIAIHBIX
KOMIIBIOTEPHBIX IIPOTPaMM

an/IMCHﬂTB COBpCMEHHBIE TEXHOJIOTHH H 06opy1103aHHe JUIA IIPOU3BOJCTBA,
060])1(14, IOCTHPOBKH U KOHTPOJI ONTHYECKHX, OIITHKO-3JICKTPOHHBIX, OIITUKO-
MEXaHHYECKHX JieTajed U Yy3JI0B

TIpoBOAUTL TEXHMKO-3KOHOMHYECKHMI pacyeT IeNecoo0pa3’HOCTH BHEAPESHHMS
TEXHOJIOTHYECKMX IPOLIECCOB MPOM3BOJCTBA ONTHYECKUX M ONTHKO-
3JIEKTPOHHBIX IIPHOOPOB

[TpoBoAKTH NATEHTHBIH MOMCK
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OG60CHOBBIBATH npeayiaraCMple TCXHHYCCKUE PEIICHU A

O6pabaThiBaTh H AHATH3UPOBATh PE3YNIBTATHI HCCIIETOBAHUH C UCTIONB30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHI H POrpamMM

IlpuMeHATs KOMIIBIOTEPHBIE MpOrpaMMBl Ui OQOpMIIEHHS  Hay4dHO-
TEXHHYECKHX OTYETOB, NPE3CHTAIMH U IOKYMEHTallHH

IpuMeHATs Ha MPaKTHKEe KOMMYHUKAaTUBHBIE TEXHOJIOTUH, METOBI U CIIOCOOBI
JENI0BOro oomenus s 3pdekTHBHOro podeCCHOHATBHOTO B3aUMOICHCTBUS

Heobxoaumsie dusnueckas ¥ NpUKIagHas ONTHKA
3HAHHUSA HcTounuKM 1 IPUEMHAKH H3JIy4YeHHs IPUOOPOB ONTOAJICKTPOHUKH
MeToBI CHHTE3a ONITHYECKMX CHCTEM
OnTHYeCKHE MaTepHaIILI H TEXHOJIOTHH
OnTHYeCKHE MOKPHITHA
OnTHYECKHii MPOM3BOICTBCHHBIN KOHTPOJIb
OCHOBBI IPOEKTHPOBAHHUS CJIOXKHBIX TEXHUYECKUX CHCTEM
OproHOMHYECKHE OCHOBBI IIPOEKTHPOBAHUS
TTprHIMIBI H TEXHOIOTHH NHUpPOBOH TpaHcopManUHy MPOU3BOJICTBA
Meros! peneHns H300peTaTenbcKuX 3a1ad
OCHOBBI  OpraHM3alu¥, IUIAHHPOBaHMSA MPOM3BOJACTBA W  YNpPaBJIEHHs
NIPOU3BOACTBOM ’
TexHonornu HHGOPMALHOHHOH ITOVIEPIKKH KH3HEHHOTO UKJIA M3JIEIHH
Meroabpl 00paboTKH pe3yIbTaTOB HCCIIEAOBAHNN
CurcTeMBbl aBTOMAaTH3HPOBAHHOTO NPOSKTHPOBAHUSA H HHXXCHEPHOI'O aHAIM3a
AHIIHMHCKHIA A3BIK B 00J1aCTH PO ECCHOHATPHOH AEATENbHOCTH
OmnacHple H BpeAHBIC 3KCIUTyaTalMOHHBIE (aKTOpBI, NMPEACILHO OMYCTHMBIE
YPOBHH MX BO3JCHCTBHS Ha 9€JIOBEKa, TEXHHKY H OKPYXKaIOINYIO CPeAy
CucreMa JIONYCKOB M OCAT0K
OCHOBBI METPOJIOTHH, CTAHAAPTH3AIMU H CEpTHQHKAIMH IPOAYKIIMH
['ocynapcTBeHHBIE H OTpacieBble CTaHIapThl, CTAHAPTHI OpraHU3alMH
Enunas cucteMa KOHCTPYKTOPCKOH JOKYMEHTAIMK
HopmaTHBHO-TeXHHYECKas NOKYMEHTALUA CHCTEMbl MEHE/DKMEHTA KauecTBa
HApyrue -
XapaKTEePUCTHKH

IV. CBeaennst 06 opranu3anusx — pa3zpadorunkax npogecCHOHaJIbHOIO CTaHAapTa

4.1. OTBEeTCTBEHHAN OPraHM3ANMUA-pa3padoTINK

AO «O6beauuenHas npuOOPOCTPONTENIbHAS KOpHopauus», ropoa Mocksa

3aMecTHTENb NreHepAIbHOTO JUPEKTOpa Banyes C. B.

4.2. HanmeHoBaHuA opranu3aumii-paspadoTIHKoB

1 | AO «JILITKApHHCKHMI 3aBOJI OUTHYECKOTO CTekJIa», ropox JIsiTkapuHo, MockoBckas 001acTh

AO «Hayuno-npousBoicTBeHHast Koprnopauus « CHCTEMBI IIPEIM3HOHHOTO MPUGOPOCTPOCHUSY,
ropoa Mockaa

AO «Poccuiickas 31eKTpoHHKay», ropox Mocksa

Acconuanus «JIura coneicTBis 0G0POHHBIM NPEMIIPUATHIMY, Topo Mocksa

Wnip|Ww

CogeT 110 npodeCcCHOHAIBHBIM KBATH(HKANHAM B 001aCTH NPOMBIILIEHHON JIEKTPOHUKA U
npubopoctpoenns, ropoa Mocksa

IleTepbypr

6 | ®IAOY BO «HammonanpHsblii HeenenoBarenbckuil yuusepcuter U”TMO», ropon Caskr-
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7 | ®I'BOY BO «MoCKOBCKH# rocy1apCTBEHHBIH TeXHUYECKU# yHIBepcuTeT nMeHd H.O. baymana
(HaIMOHATFHBIN UCCIICIOBATENBCKUI YHUBEPCUTET)», ropo MockBa
8 | ®I'bY «BHUU tpyna» Muntpyna Poccun, ropog Mocksa

1 O6mepoccHitckuii KIacCHPUKaTOp 3aHATHIA.

2 O6mepoccHiickuii KnaccupuxkaTop KOI0B SKOHOMHUUECKOH JEATENBHOCTH.

3 Mpuxas Muntpyna Poccun, Munsapasa Poccun ot 31 gexa6ps 2020 r. Ne 9881/1420H «OG yTBepxKASHUH NEPEYHSA BPEIHBIX
U (41M) OMNACHBIX MPOM3BOACTBEHHBIX (AKTOPOB 4 paGoT, MpH BHIMOJHEHHH KOTOPHIX MPOBOAATCS OOA3aTE/NbHBIE
npeJBapUTeNIbHblE MEIMIMHCKHE OCMOTpB NPU MOCTYIUICHMM Ha paboTy M MEPUOIMYECKHE MEIHIHHCKHE OCMOTDPBI»
(3apeructpuposan Muntocrom Poccun 29 supaps 2021 r., peructpaimonssiii Ne 62278), nefictyer no 1 anpens 2027 r.;
npukas Mumsapaa Poccum ot 28 smBapa 2021 r. Ne29u «O6 yteepxaeHud Ilopsaxa npoBefeHHs OO0A3aTeNbHBIX
TIpeIBapPUTENBHEIX H NEPUOJMYECKHX MeJUIIMHCKHX OCMOTPOB PaGOTHHKOB, PEAYCMOTPEHHBIX YaCThIO YETBEPTOMH CTaThu 213
Tpynosoro koaekca Poccuiickoit Menepauuu, NepedHs MEIUIMHCKHX TNPOTHBONMOKA3aHUI K OCYHIECTBIEHHIO paGoT ¢
BpeIHbIMH ¥ (WIH) OMAcHBIMH NPOM3BOACTBEHHBIMH (pakTOpamy, a Takke paGoTaMm, MpU BBINOJHEHUA KOTOPHIX MPOBOAATCS
o0s3aTeNbHbIe IpeIBAPUTEIbHLIE ¥ NEPUOIHIECKHE M THIIMHCKHE OCMOTPEI» (3aperucTpupoBan Munioctom Poccuu 29 aHBaps
2021 r., perucTpanroHHbiii Ne 62277) ¢ U3MEHEHUSIMHY, BHECEHHBIMH NMpHKazom Mun3apasa Poccun ot 1 deppams 2022 r. Ne
44u (3aperucrpuposan MuntocroM Poccuu 9 despains 2022 r., peructpaunonssiit Ne 67206), netictyer go 1 anpens 2027 r.
4 Tlocranosnenue Ilpasurenscrsa Poccuiickoit ®enepauyn ot 16 cenrsabps 2020 r. Ne 1479 «O6 yreepxnennu ITpasui
TIPOTHBOTIOXAPHOTO pekuMa B Poccmiickoit @enepauun», geiictByet 10 31 nexabps 2026 r. BKIFOYHTENBHO.

3 Tlocranosnenue IIpaButensctsa Poccuiickoii @enepauuu ot 24 nekabps 2021 r. Ne 2464 «O nopsiake o6y4eHus 10 0XpaHe
TpyAa M IPOBEPKHU 3HAHUA TpeOoBaHMII OXpaHbl TpyIay», AeiicTByeT o 1 ceHTA0ps 2026 r.

6 [Tpukas MunTtpyna Poccun ot 15 nekabps 2020 r. Ne 9031 «O6 yraepxacanu [IpaBui no oxpaHe Tpy/aa Mpd IKCIUTYaTaLlH
3NIEKTPOYCTAHOBOK» (3aperucTprpoBaH MunroctoMm Poccun 30 nexa6psa 2020 r., perdctpaitioHHbiii Ne 61957) ¢ u3MEHEHHAMH,
BHECEHHBIMM TpHKa3oM Muntpyaa Poccum ot 29 ampens 2022 r. Ne 279 (3apeructpuposaH Munioctom Poccun
1 mons 2022 r., peructpaunoHHslii Ne 68657), neiictByer o 31 nexabps 2025 r.

7 Equnblit KBanuQUKALMOHHbIN CHPABOYHEK JOJDKHOCTEH PyKOBOOMTEJIEH, CTIELUATHCTOB | CITyXKalluX.

8 O6epoccuiickuii kiaccubukaTop npodeccuii paboumx, T0LKHOCTEH CITyXKalUUX U TApHPHBIX Pa3pAIOB.

9 O6mepoccriicKuii K1accH(UKATOp CIeMANBHOCTEH N0 06pPa30BAHMIO.




