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MUHUCTEPCTBO TPYJA ¥ COITUATBHOM 3AIIUTHI
POCCHMCKOM OEAEPAITAN

HPHUNKA3

MockBa

O06 yTBep:kaeHnn NpogecCHOHATBLHOIO CTAHAAPTA
«nxenep-KOHCTPYKTOP B 00JI1ACTH NPOH3BOACTBA
HaHOreTepocTPYKTYpPHbIX CBY-MOHONNTHBIX HHTErpaJIbHbIX CXeM»

B cootserctBum ¢ myHkTOoM 22 IlpaBui pa3paboTkH, YTBEPXKIECHUA H
MPAMEHEHUs NPOo(ECCHOHATBHBIX CTaHAAPTOB, YTBEPXKICHHBIX TOCTAHOBIEHHEM
[IlpaButensctBa Poccuiickolt @enepauum ot 22 suBaps 2013 1. Ne23

(Cobpanue 3axoHOzmarenscTBa Poccmiickoit @emepamun, 2013, Ne 4, ct. 293),
NPpHUKAa3blBalo:

YTBepAUTh TpUIaraeMblii INpogecCHoHaNbHbIH cranmapt « rxenep-

KOHCTPYKTOp B 00JaCTH TPOU3BOJACTBA HAHOreTEpOCTPYKTYpHBIX CBY-
MOHOJIMTHBIX HHTETPANIbHBIX CXEM».

Munuctp M.A. Tonunun
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VTBEPXIEH
nmpukazoM MUHHUCTEPCTBA
TPyZa U COLUAIBHON 3aI[UTHI
Poccutickoit ®enepanyu

oT «ZMNM I. Ng_f_f///

[TPODOECCUOHAJILHBIN
CTAHIIAPT

HHXKeHep-KOHCTPYKTOP B 00/1aCTH NPOM3BO/ICTBA HAHOT€TEePOCTPYKTYPHBIX

CBY-MOHOJIMTHBIX HHTErpaAJIbHBIX CXeM

21

PerucTpauyoHHsIi
HOMeEp
I. O6mue cBenenus
ITpon3BOACTBO MHTETPANBHBIX CXEM, MUKPOCOOPOK 1 MHKPOMOTyJIei 40.003
(HapMeHOBaHue BHAA NPO(ECCHOHATEHON NESTENbHOCTH) Kon

OcHoBHas 1eNb BUAA NPOGEeCCHOHATBHOR JEATENBHOCTH:

x

| IIpou3BO/ICTBO HAHOTETEPOCTPYKTYPHBIX CBEPXBBICOKOYACTOTHEIX (CBY) MOHOMMTHBIX
| .

| maTerpanbHeIX cxeM (MUC CBY) ¢ ucrnons3oBaniueM HAHOTEXHOIOTHHI

I'pynmna 3ansTuii:
2111 | DH3MKH M aCTPOHOMBI | 2113 | Xumukn
(xon OK31) (HaMeHOBaHME) (xox OK3) (HauMeHOBaHME)

Otxecenne K BHIaM 3KOHOMHUYECKOU JACATEILHOCTH:

32.10.6 | TIpOM3BOACTBO MHTErPATBHBIX CXEM, MUKPOCOOPOK M MUKPOMOTYITeit

(xonm OKBSHZ) (HanMeHOBaHUE BHA 3KOHOMUYECKOH AEATEILHOCTH)
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III.XapaxTepucrika 06061eHHBIX TPYAOBBIX (yHKIH A

3.1. O6o6mennasi TpyaoBast QyHKus

| [oxroroBka KOHCTPYKTOPCKOH JOKYMEHTALIAK

| IU1st 3aIlycKa B IPOM3BOACTBO H pa3paboTka

E . 6 K A Vporenb 6
HaumenoBanne | METOIHUK HUCIIBITAHUH, KOHTPOJIA ¥ OTOPAKOBKH on KBaIII/I(bHKaIII/II/I

L HaHOreTepocTpyKTypHBIX CBU-MOHOIMTHEBIX

|murerpansmex cxem MUCCBW | ] |
Hponcxomnsﬂue } 3AHMCTBOBAHO
06061eHHON TPYHOBOIt Opurunan X A ——
(pyHKIAU ,

Kon Peructpanunounsiit Homep
OpUrHHAJA NPoeCCHOHAILHOTO
CTaHgapTa

Bosmoxubie
HaHMEHOBAHUS
JOJDKHOCTEH

MmxeHep-KOHCTPYKTOD

TpeboBanns
00pa3oBaHUIO U
o0yueHuIo

Beiciee o6pazoBanue — GakanaBpuar

TpebGoBanusa K
ONBITY
[IPaKTUIECKON
paboThI

He menee OAHOI'0 roja B ZOJDKHOCTH HHXXCHEPA-KOHCTPYKTOpa

Ocobrle ycnoBus
JIOIIyCKa K pabore

IIpoxoxnenue 06s3aTeNbHBIX IPEABAPUTENBHEIX (IIPH TOCTYIUICHUY HA
paboty) u NEPHOANYECKUAX MEMIHHCKUX OCMOTPOB (06cienoBanuit) B

YCTaHOBIIEHHOM 3aKOHO/IATEIECTBOM HOPSIAKE';
MHCTPYKTAX 110 6€300aCHOMY BEIEHHIO paboT

I[OHOIIHI/ITCJIBHLIC XapaKTEPUCTHUKH

HauMeHOBaHue qOKyMeHTa Kox HaumenoBanue 6a30B0it rpymnmsl, JODKHOCTH
(mpodeccun) iy crienuaIbHOCTH
OK3 2111 QU3KKH U aCTPOHOMEL
2113 XUMHKH
EKC* - NnxeHep-kOHCTPYKTOD
OKCO® 21010 ONEKTPOHHUKA ¥ MUKPOIJIEKTPOHUKA

3.1.1. TpynoBas pyuxums

f Pa3paboTka Toronoruu TecToBbIx
| CTpYKTYp u Tononoruu MUC
CBUY, paspabotka daitos mis

| ANIEKTPOHHOH nuTOTpad i U

| I3TOTOBJIEHHUS (HOTOIMAGIOHOB

HavumeHoBaHue

Kon

A/01.6

VpoBeHb
(moxypoBeHs)
KBaNUUKAIUK




[IpoucxoxaeHue
TPyIOBOH QyHKLMU

Opurunan

X 3aHMCTBOBaHO
W3 OpUTHHAIA

Koxn PeructpanuoHHsI HOMED
OpHUTHHANa npogeccHoHaNbHOro CTAHAAPTa

Tpynoseie
JAeHCTBUSA

- Pa3zpaboTka TOIONIOTHH TECTOBEBIX CTPYKTYP IS XapaKTepU3aluu
. IapaMeTpoB SJIEMEHTOB MOHOJIMTHBIX MHTErpalbHBIX cxeM (MHC)

Pazpabotka Tomonoruu MUC CBY, coriacoBanne UX C TEXHOJIOTAMH,
. BHECEHHE HEOOXOAUMBIX H3MEHEHUH

- Pazpa6otka u noAroToBka (Gaios s 3MEKTPOHHON TUTOrpadyH ¢
| IpeBSIBICHUEM X JUIS TEXHHYECKOTO KOHTPOJIS, BHECEHUE
- HEOOXOUMEIX H3MEHEHHI

- Pa3paboTka u noAroToBka (aiios s H3roToBICHHS (HOTOIIA0IOHOB ¢

IIPEABABIIEHUEM HX I TCXHUYCCKOI0 KOHTPOJIsSI, BHECCHHC
HCO6XO,ZII/IMLIX U3MEHEHMH

HeoOxonumeie
YMCHUS

- [IpUMEHATE METOM IEKOMIIO3UITHY IIPH aHANH3E TECTOBBIX CTPYKTYP H
- MUC CBY

- OueHuBats JOIMYCKA HA 3JIEMEHTH P MEXOIEPAIIOHHOM KOHTPOIE
~ IIapamMeTpoB

- ITepexouTh OT cXeMbI IPUHIUITHATBEHON JIEKTPUYECKOH K TOIOIOTHH
- MUC CBUY, ucnons3yst CHCTEMY aBTOMATH3ALUM POEKTHPOBAHHMS

_(CATIP)

. IlnaHMpOBaTh ¥ ONTHMU3UPOBATE KOHTPOJILHEIE ONEPALlHH B IIPOLECCE

POXOKACHHUA IITIACTHH 110 TEXHOJIOTHYCCKOMY MapoipyTy

- OcymecTBIATS paspaboTKy TOIMONOTHY TECTOBBIX CTPYKTYP Ha IIACTHHE
- JUIS IPOBE/ICHHS. MEXOIIEPAIIMIOHHOTO KOHTPOJIS COBMECTHO ¢
| TEXHOJOTaMH

Bribupars METOIMKY H3MEPEHHS IapaMeTPOB TECTOBIX CTPYKTYp HpH
MEXOTIEPAIHOHHOM KOHTPOJIE TEXHOJIIOTUYECKOT0 MPOIEcca

- Bribupats 060pynoBaHHE [T MEXOIEPALIHOHHOTO KOHTPOIS

- AHanU3HpOBAaTh CTATHCTHYECKUMHE METONAMH PE3Y/IbTATH H3MEPEHHS
- [IapaMeTPOB TECTOBBIX CTPYKTYP M AENATh 3aKIIOUeHHE 00 ux

- HaXOXJICHHH B IIpeJesiaX 3aJaHHbIX JOIIYCKOB, IIPHEMIIEMbIX sl

- TOCTHXKEHHUSA TEXHHYECKUX TpeboBanuit Ha MUC

- PaccuntriBaths nmapamerpst MYC ¢ yuetoM 0coGEHHOCTEN TONOIOTHH

P a3pa6aTBIBaTI> TEXHUYCCKOC 3aJaHUC HAa HBMEHEHUE TEXHOJIOTHH

B3aumoneficTBOBATE ¢ TEXHOIOTHYECKUMHU IOApa3NEIICHUAMU [IPH
: Iepeaavue TOIIOJIOTUU B IIPOU3BOICTBO

- Tloarorasnusate haiinel HEOOXOAUMBIX GOPMATOB IS HIEKTPOHHBIX
- I1a0JIOHOB IMPOEKIMOHHON THTOTpahHU

~ PaGoTatp Ha ycTaHOBKE M3roTOBIEHHS (OTOMAGIOHOB

Heobxomumsre
3HAHUA

- OcHOBHI TexXHOJIOrHH Ipon3BozcTea MUC CBY

- OCHOBBI CTATHCTHYECKOTO AaHAIM32

_ 9yBCTBUTELHOCTH YCTPOHCTB K Pa3bpocaM mapaMeTpoB KOMIIOHEHT

Metonp! cTaTucTHIECKOH 06pabOTKU AaHHBIX U TEOPUH

‘ TCOpI/IH 1 METObI INTAHUPOBAHUA SKCIIEPUMCHTA

- Metoauku MEXOIICPALITHOHHOI0 KOHTPOJIA

- ITapameTpsI reTepoCcTpyKTYp ¥ MaTepHalioB, IPUMEHAEMBIX B TEXHOJIOTHH
- MUC CBY

~ Teopus 0MyCKOB IPUMEHHTEILHO K HaHOIEKTporHKe CBU




- Metopbl pazpaboTku OMOIHOTEK MOIENICk TTaCCHBHBIX M AKTUBHBIX

anementos MUC CBY

- CoBpeMeHHbIE CUCTEMBI IPOoeKTHpoBanus Tonosorud CBY-ycTpoiicTB 1
- MHC CBY

- Tonmonoruueckue OMONHOTEKH MOJENEH TACCUBHBIX M aKTHBHBIX
: snementoB MUC CBY

- OGopynoBaHue 711 U3MEPEHUS U KOHTPOJIS IAPAMETPOB TECTOBBIX
_crpykryp u MUC CBY

MCTOIIOJIOFI/IH CHCTCMBI MCHE/DKMECHTA Ka4EeCTBA

 OCHOBEI TEXHOJIOTUH DTEKTPORHOI tuTorpadun

- Meromuxu u HOpPMAaTHBHAsA JOKYMEHTAIUA Ha [I0JATOTOBKY
_KOHCTPYKTOPCKO# noxymentauu (K1) aist aneKTporHo#M muTorpadun

. OCHOBEI TEXHOJIOTHH U3TOTOBJICHUS (boromaGJIOHOB JUIS TPOCKIMOHHON
- murorpadun

- MeTouku 1 HOpMaTHBHAS JJOKYMEHTAIHMA Ha MOAroToBKy KJI s
_ U3TOTOBJIEHHS (HOTONIAOTIOHOB

Hpyrue
XapaKTEePUCTHKHI

. JlesiTenBHOCTS, HalpaBiieHHas Ha co3jaHue Tonosormii MUC CBUY,
| ABJIOILNXCS. MHTE/IEKTYalbHEIM IIPOAYKTOM, 3alHIAEMbIM aBTOpAMH
_Kax «Tomomornms IC»

3.1.2. Tpynosast gpynxmmst

ITonroroBka KOHCTPYKTOPCKOM VpoBeHs
HaumeHoBanne | JOKYMEHTAIMHU IS 3aMyCKa Kon | A/02.6 | (nomyposens) 6
MUC CBY B npou3sBoacTo KBTUUKALHH
e | O X S |
OpuUrnHana HOMED
NPO(ECCHOHATBEHOTO
CTaHIapTa

Tpynossre PaspaboTka MeTouK H3MEPEHHIT TaApaMETPOB TECTOBBIX CTPYKTYP K
JNeUCTBUS MVC CBUY Ha nnacTuHe B COOTBETCTBHH C TpeGOBAHUSIMH TEXHHYECKOTO

3aJaHus

[Iposenenue nsmepenuii rectoBsx ctpyktyp 1 MUC CBY, anamuz

JMAHHBIX H3MEPEHUN
Heobxomumele PaspabaTeiBaTh HOPMATHBHYIO TOKYMEHTALMIO HA METOIMKY H3MEPEHHT
YMEHUA TECTOBBIX CTpyKTyp 1 CBU MVIC

IIpoBoauTs M3MepeHye NapaMETPOB Ha IOCTOAHHOM TOKE, B HMILYTECHOM

pexume 1 Ha CBY Ha coBpeMeHHOM 000pya0BaHuH

DopmMupPOBaTh 6a3bl NAHHbIX H3MEPEHHI

1IpoBoxuts cTaTuCTHYECKYI0 0GPaGOTKY AAHHEIX R

IIpOBOIMTE METPOIOrHYECKYIO IKCIIEPTU3Y H3IMEPEHHI TApaMeTPOB

COCTaBJIATE aKThI M IPOTOKOJIBL O IPOBEICHUH H3MEPEHHUI

[OTOBHTE M COTNACOBBIBATH NPOEKTHI TEXHUYECKUX YCIOBHIL
Heobxomumble Croco6bI ¥ METOTBI H3MEPEHHIT [TaAPAMETPOB TECTOBBIX CTPYKTYp 1 MIIC
3HaHUA CBUY Ha nnacTHHE B COOTBETCTBUM C TPEOOBAHHAMHU MYHKTOB

TCXHUYCCKOIo 3aJaHnus

CraTucTHIeCKHil aHATH3 PE3yIbTAaTOB MPOBEACHH H3MEPEHH T
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Mertponorayeckoe obecrnedesue H3MepeHui

HopmaTtrBHas TOKyMEHTalUs Ha pa3paboTKy TEXHUYECKHX YCIIOBUHI

| XapaKTePUCTUKH

CBY

JlesTensHOCTD, HApaBIeHHas Ha 00ecTieYeHre IIPOU3BOCTRA
METOAMKAMH M CPEICTBAMH M3MEPEHHs apaMeTpoB dineMeHToB 1 MUC

3.1.3. TpynoBas pyHKuIMS

3.2. O0o0mennas TpyaoBas QyHKIHA

HaumenosaHue

BrInoHeHne ONBITHO-
KOHCTPYKTOPCKUX paboT HOIHOTO
ITUKJIA 110 CO3AaHUIO HAaHOTEeTepo-
cTpykTypHBIX CBY - MOHONUTHBIX
unTerpanbasM cxem (MUC CBY),
PYKOBOJCTBO UX
KOHCTPYHPOBAHHUEM U UCIIBITAHUEM

Pa3paboTka METOIUKY UCTIBITAHUH, Vpogers
Hanverosate | - PO A 0T6paKoBKA Kon | A/03.6 | (momyposeHn) 6
HaHOreTepocTpyKTypHEIX MUC KBATH(HKALHH
CBY
e O X e
Kon Perucrpaunonusiit
OpUruHama HOMEpP
po(hecCHOHANBLHOTO
cTagaaprta
Tpynossie - Paspabotka MeToauk ucnsitanus napamerpos MUC CBY
nelcTBUS _ Pa3paboTka MeTOIK M KpHTEpPHEB KOHTpOIS i oTbpaxosk MUC CBY
Heobxomumble  [IpOBOAMTE M KOHTPOIUPOBATH MPOLEAYPHI IPUEMO-CAATOYHBIX
YMEHHS | ICTIBITAHHH
. CormnacoBsIBaTh TEXHUYECKHUE YCIIOBHS
- CocTaBTh MPOTOKOMBE IPHEMO-CIATOYHBIX UCHBITAHMA
. MI3sMepATh BONBT-aMIepHBIE H BOJBT-(apaHble XapaKTePUCTUKH,
- YACTOTHBIE M IMHAMHUYECKHE XaPAKTEPHCTUKH, YCTAHABIMBATH KPUTEPHH
| AX KOHTPOJIA
Heob6xomumble | MeTobl IPOBEEHHS HCIBITARMH Ha JTEKTPHIECKHE H
3HAHUSA | 3KCIUTyaTAlMOHHBIE [1apaMeTPhI
' MeToB! KOHTPOJIS TAPAMETPOB 110 TOCTOSHHOMY TOKY
~ Metons! koHTpOIIsI napameTpoB Ha CBY
_ABTOMATH3ANMS 30HIOBBIX U3MEPEHMHE
- Merponorudeckoe obecreyeHe HCIBITAHMM
Hpyrue - HedaTensHOCTS, HanpaBlIeHHas Ha obecnedenue Hagexxaoctu CBY MUC
XapaKTEPUCTAKH

Kox B

Yporerb
KBaTH(UKaAUUA




[TpoucxoxaeHue
06001meHHoi TPy IOBOH Opurmnan X
byHKIIH

3auMCTBOBaHO U3
opuruHaiga

Kopn opurunana PervcTpaioHHbIi
HOMED
npohecCHOHAIBHOrO
cTaHgapTa

Bo3moxHblE Benymuit uHxeHep-KOHCTPYKTOP
HAaUMEHOBaHHUS
JOJDKHOCTEN

TpeboBanus x Beicniee 06pazoBaHue — ClIENUATUTET, MaruCTpaTypa
o0pa3oBaHUIO U
00yUYeHHIO

TpeboBanus k onmeiTy | He MeHee ogHOrO ro/ia B IOJDKHOCTH HEXKEHEPA-KOHCTPYKTOpa
IPaKTHIECKO¥ paboThl

Oco0sIe ycmoBus ITpoxoxnenue 00s3aTeNbHBIX IPeABAPUTEIBHBIX (IIPH

Jonycka K pabote NOCTYIJIEHUH Ha paboTy) ¥ MEPHOAUIESCKHX MEAUIIAHCKUAX
OCMOTPOB (06CNeJOBaHHUit) B yCTAaHOBICHHOM 3aKOHOATEIbCTBOM
TOpSJIKE;

HUHCTPYKTaK IO 6€3011aCHOMY BEAECHHIO paboT

HOIIOJ’IHI/ITCHI)HLIC XapaKTEPUCTHKH

HaunmenoBanmne Koz HamnmeHnoBaHue 6a30BOM rpymnisl, JOKHOCTH
JOKYMEHTa (mpodeccun) I CENUATBHOCTH
OK3 2111 DHU3HKH ¥ aCTPOHOMEI
2113 XUMUKH
EKC Hmxenep-KOHCTPyKTOD
OKCO 210100 | DyexkTpoHHKA M MUKPOIJIEKTPOHUKA

3.2.1. TpynoBas ¢pyuxuus

Koncrpyupoaune
HaHOTreTepoCTpyKTypHbIX CBY- .
CHb
Hamvesoparme | MOHOTHTHBIX HHTCTPAIBHEIX CXEM B | (| 1o (H%c;:;pomﬂb) 7
COOTBETCTBUHU C TEXHUIECKUM D a——
3aJlaHleM JUId BEIOMpaeMoit
TEXHOJIOTUH
et | o X [ e o
Kon PeructpanuoHHsIit HOMep
opUruHaia TIPO(ECCHOHAILHOTO
cTaHgapTta
Tpynossie PaspaboTka CTpyKTypHBIX cXeM H cxeM HpuHImmHansHex MUC CBY,
JiefcTBUS OIITHMH3AIH UX [IapaMEeTPOB C YIETOM CYIMIECTBYIOIIUX
TEXHOJIOTHIECKMX MapPIIPYTOB IPOU3BOICTBA U TEXHOIOTHIECKUX
OTrpaHHYEHUH
Paspabotka Mozneneii aremerntoB MUC CBY. Moaenuposanue




XapakTepucTHK HaHoreTepocTpykTypHeix MHC CBY. Bribop
[POTPaMMHOTO OO€eCIIeYeH s [JIsl IOCTPOSHUS MOJIETICH 3JIEMEHTOB 1
koucrpyuposanus MVC CBY

Bri6op 1 060cHOBaHYE THIIA TETEPOCTPYKTYP U aKTUBHBIX JIEMEHTOB
(TpaH3HCTOPOB, AUOOB), HEOOXOIUMBIX IS JOCTIDKEHUS 3aJaHHBIX

OCHOBHBIX JIEKTPUIECKUX 1 SKCIUTyaTallHOHHBIX napamerpoB MUC
CBY

Heobxogumsble
YMEHHUA

[TpoBoUTH aHATH3 TEXHUYECKOH JIUTEPATYPhI HA PYCCKOM H
AHITINHACKOM S3BIKaX

Pa3zpabaTeIBaTh KOHCTPYKTOPCKYIO JIOKYMEHTAIIMAIO Ha CTAIUK
TEXHUYECKOTO NPEITIOKEHHUS

CocTaBmATh COTNIACHO CTaH/apTaM TEXHUYECKHE 3aJaHus Ha
KoHCcTpyupoBanue MUC CBY

IIpoBOAXTE ONTUMH3ANKIO CTPYKTYPHBIX U MIPHHUMIHAIBHBIX CXEM
MUC CBY

CocTaBIATE ILUIaHE] TPOBEICHHUS SKCIIEPUMEHTATBHBIX PaboT

CocTaBnsTE MaTEMATHIECKIE MOJENH aHATIH3UPYEMBIX JIEMEHTOB
MHC CBY

PaccunTeIBaTh NapaMeTpsl Ha OCHOBE MATEMATHYECKHUX MOZEIEH

Mcmonp30BaTe pe3yNbTaThl MOAETMPOBAHUS B IpoeKTrpoBanur MUC
CBY

BcrpauBaTh MOZIENH 37IEMEHTOB B CHCTEMBI ABTOMATH3AIMH
IPOEKTHPOBAHHS

Bepmbnunposa’rs CO31aHHBIC MOJACIIH Ha OCHOBE YUCJIEHHBIX U
HATYPHEIX 3KCIICPMMCHTOB

AHAIM3UPOBATh PE3YIHTATHI M3MEPEHUI U METO/IBI 3JIEKTPOMATHUTHOTO
U CXEMOTEXHUYECKOI'0 MOAENHPOBAHHUS I pa3paboTKu
MareMaTH4ecKux Mogeiet anementos MUC CBY

Paspa6artbiBaTh HenocTaromue B 6ubImoTekax Mo aenu snemento MUC
CBY Ha ocHOBE aHaIH3a U SKCIEPUMEHTAIBHBIX H3MEPEHAN TECTOBBIX
IMACCHUBHBIX ¥ aKTHBHBIX 3JIEMEHTOB

Bribupats nporpaMMHOe obecreuenue sl HOCTPOEH s MoJenet
9JIEMEHTOB ¥ KOHCTpynpoBanuss MUC CBY

PazpabathiBath ciequanbHoe NPOrpaMMHOe o0eciiedyeHre Ui
IIOCTPOCHUS MOZICIICH 2JIeMEHTOB B KoHcTpynposanus MUC CBY

Paspa6ateisats Monenu MUC CBUY, yuuTtsiBarolye napamMmeTpsl
T€TEPOCTPYKTYPHBIX [TOUTOKEK, IPUMEHSIEMBIX ITACCHBHBIX M aKTHBHBIX
9JIEMEHTOB C IIOMOLIBIO CHCTEM MOJIENUPOBAHUS U
ABTOMATH3HPOBAHHOI'O IPOEKTHPOBAHHS, BKJIIOUAS CHCTEMBI
TeXHOJIornyeckoro npoexruposanus (TCAD)

OreHUBaTh TEXHAYECKHE ¥ SKOHOMHIECKHE PUCKHM [IPH BHIOOpE
HamnpasjeHus KoHcTpyuposanust MUC CBY

OrieHuBaTh BpEMEHHBIE 3aTPATHI HA CTAHIAPTHEIE U HECTAHIAPTHEIE
0XO0 bl IIpH KOHCTpyupopanuu MUC CBY

CocTaBisTh OTYET 10 pe3yIbTaTaM MOJEJIMPOBAHUS U
SKCHEPUMCHTAIBHBIX H3MEPEHUM, BKITFOYAIONIVI OMTUCAHUE [TOYyIECHHBIX
Moelel

Heobxonumeie
3HAHUS

Texuudeckuil aHMTUIACKAH S3BIK

OCHOBBI QU3UKH TETEPO-INUTAKCHATBHBIX CTPYKTYP,
I€TEPOCTPYKTYPHBIX IpUOOPOB

HapameTpLI IIOJIYIIPOBOAHHUKOBEIX MaTCpHallOB
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CoBpeMeHHbIE CHCTEMBI MOJIETUPOBaHUS U TpoekTupoBanus CBY
yctpoitcts 1 MUC CBY

OcHoss! Texnosornn MUC CBY

Mertonst ckBo3HOro nipoektrpoBanus MHUC CBY

®uzuueckye OCHOBBI IPUMEHEHUS MOMYNIPOBOIHUKOBEIX COEAUHEHUM
tuma ABY u rerepoctpykryp Ha Hx ocHOBe, IPUMEHSIEMBIX B
nonynpoBogHukoBoit CBY HaHODIEKTPOHUKE

MeTtobI CTPYKTYPHOTO CHHTE3a C OTPAHHYCHUSIME U OCOOEHHOCTIMH
peanusanuu Ha CBY

MeTtonpl cxemoTexHuyeckoro aHanusa u cuareza MUC CBY ¢ yuetom
9JEKTPOAUHAMIYECKUX XapaKTEPUCTHK MOJEIIEH 3IEMEHTOB
CxeMoTexXHMKa NaCCUBHBIX M aKTUBHBIX ycrpoiicts CBY

OCHOBBI METPOJIOTUH ¥ METOABI H3MepeHus mapamerpos CBY
YCTPOHUCTB

30HIOBBIE U3MEPEHHS

bubnnoTexu Mosienel macCUBHBIX M aKTUBHEIX dneMenToB MUC CBY
Cucremsl TexHon0rHUecKoro Mozeauposanus (TCAD)
CraTucTuvecKuit aHaIM3 pe3ybTaToB H3MepeHuii mapamerpos MUC
CBY u ux s1eMeHTOB

CoBpeMeHHOE KOHTPOJIBHO-H3MEPUTEIIBHOE 000PYHOBAHKE
[Tporieayph! pa3pabOTKH M COrIACOBAHHS TEXHHIECKOTO 3aJaHHs

Hpyrue OTBETCTBEHHOCTE 3a JIOCTOBEPHOCTH PE3YJILTATOB MOJIETHPOBAHHSA U
XapaKTEPUCTHKA | CXEMOTEXHUYECKHX pacyeToB s JOCTIKeHus napamerpos MMC CBU
JledTensHOCTh, HAalpaB/ICHHAs Ha PElleHHE HETUIIOBBIX 3312
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOrO XapakTepa

3.2.2.Tpynosast pyHKuust

IloaroroBka KOHCTPYKTOPCKOIMA VpoBehs
HauMenoBanue | MOKYMEHTAIUH JUIS 3alycKa Kon | B/02.7 | (nonyposens) 7

MHC CBY B npou3BOACTBO KB/ prKaLIY
[Tpoucxoxaenve i 3a 3
Tpr;',ZIOBOFI (ngKI_(I/II/I _(_)_p"HmHa'TI X 3p11:r:r::§amm " ;

e _i OpurvHama “Kon " Perncrpatiionsai Howep
OpHIMHaJa npo(ecCHOHATBHOTO
CTaHaapTa

TpynoBeie [Toaroroska KoMIUIEKTa KOHCTPYKTOPCKOM HOKYMEHTAIAH /IS
JiecTBUS npoussoncrea MUC CBY

[LnanupoBaHue 0 OpraHU3auus NPOXOKIECHHAS IIACTHH II0
TEXHOIIOTHIECKOMY MapLIpyTy COBMECTHO C HH)KEHEPaMH-
TEXHOJIOTaMHU

PaspaboTka 1miiana KOppeKHUH CXeMOTEXHUYECKUX PEIeH I,
TOIIOJIOTMH M TEXHOJIOTHYECKOTO MapUIPyTa IIPH HECOOTBETCTBHH
1apaMeTPOB TEXHUIECKOMY 3aHaHHIO

Heob6xonumere IIpoBoAUTE aHAH3 KOHCTPYKTOPCKOM JOKYMEHTALMHU C YIETOM
yMEHHS TEXHOJIOTHIECKUX TpeOoBaHmi

IIpoBOIMTE 1 OPraHH30BBIBATH KOHTPOJIL IAPAMETPOB B IPOLECCE
npousBoactea MMC CBY
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Hcnonp30BaTh 9KCIEPUMEHTATBHBIC JAHHBIE 0 MaTepHaax u
TIapaMeTpax TEXHOJIOTHIECKOTO [Ipoliecca [IPU aHaIi3e OTKIOHEHUH OT
TEXHUYECKUX TpeOOBaHUH

BripaGaThiBaTh KOPPEKTUPYIOIIHE ICHCTBUS B COOTBETCTBHH C
cucteMoii MeHepkMeHTa KadecTa (CMK)

Heobxomumele
3HAHUS

Metonpl ckBo3noro npoextuposanuss MUC CBUY

Cranpgaprer  Ha KJI, HopMaTuBHas  JOKyMEHTalMs OTPaciH,
OpraHU3aLUK HAa TEXHOJOTHYECKHE MPOIECCH

OcHossl Texnonoruu MUC CBY

MeTomuku MpoBeJCHAS H3MEPEHUSI U KOHTPOJIS IapaMETPOB B
IPOLIECCE MPOU3BOICTBA

MCTpOJ’IOFI/I‘—ICCKOG obecrneuenne KOHTPOJIA IapaMETpPOB

TexHOIOrys aBTOMATH3AIMH IPOLECCOB KOHTPOIA
CraTucTHuecKuil aHATH3 Pe3yIbTATOB H3MEPEHUH

CucTeMBI CXEMOTEXHHYECKOTO ¥ TEXHONIOTHYECKOI0 MO/IC/IUPOBAHHS
MHC CBY

CpolicTBa 11 apamMeTpsl MaTepHaIoB FETEPOCTPYKTYPHOM JIEKTPOHUKH

TCOpI/ISI W IPpaKTHKa yIIPaBJICHUS TEXHOJIOTHICCKHUMHU NPOIICCCaMu

CTaHIIapTBI CHCTCMBI MCHCIDKMECHTA Ka4eCTBa

Hpyrue
XapaKTEPUCTHUKHA

OTBETCTBEHHOCTS 32 B3aHMOREHCTBHE KOHCTPYKTOPCKUX H
TEXHOJIOTHYECKUX MOApasIeTIeHMi Ul JOCTHKEHHS COOTBETCTBUS
napametpos MUC CBY tpe6oBaHHAM TEXHHIECKOTO 3aJaHHUsI

3.2.3. TpyaoBast pyHKnus

PaspaboTka MeTo KU
HCIIBITAaHUHR, KOHTPOISA 1 YposeHs
HammenoBanue | OTOpaKOBKH Koxn | B/03.7 | (noxyposens) 7
HaHoreTepocTpyKTypHHIXx MUC KBaNH(UKALIH
CBY
oo v | Opariaa X | Somteronaio o
Kon PeructpauuoHHs1it HoMep
OpMIMHala poECCHOHATBHOTO
CTaHaapTa
TpynoBsie AHaJIN3 TaHHBIX U3MEPEHUS U KOHTPOJIA
| IEHCTBUA BripaboTka pexoMeHIANui /IS YBeTYEHUs POLEHTa BBIX0a
' Heo6xonumeie ®opmHpoBaTh 06a3bl JAHHBIX SKCIEPUMEHTAIBHBIX PE3YILTATOB
. YMEHHSA u3Mepenus napamerpos MUC, MarepraioB ¥ TEXHOJIOTHYECKHX
IIPOIECCOB
[TranupoBaTh SKCIIEPUMEHT
ITpoBOMTH aHANIM3 CTATUCTHYECKUX JaHHBIX M3MEPEHHS H KOHTPOJIS
YcTaHaBIUBAeT CBA3b OTKJIOHEHUs apamerpoB MUC CBY ¢
OTKJIOHEHHUSAMH I1apaMETPOB MaTEPUAIOB U IapaMETPOB OTEpanuit
_TE€XHOJIOTHYECKOTO IIpollecca
OnTuMU3APOBATH CXEMOTEXHUYECKH PEIICHHUS, TOIOIOTHIO H
R TEXHOJIOTMYECKHH IPOLIece . N B e
Heobxomimbre dopMupoBaHuE U yIIpaBleHue 6a3aMu JaHHBIX SKCIIEPHMEHTATBHBIX
3HaHU pe3ynpTaroB u3MepeHus napamerpoB MUC, matepuainos u

TCXHOJIOTHICCKUX ITPOLIECCOB

| Teopus nnaHupoBaHUS SKCIEPUMEHTA
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_CratucTwuecKuit avayM3
MeTo/ 15! ONITHMU3AIMH CXEMOTEXHUYIECKUX PENICHAH, TOOJOTHH 1
TEXHOJIOTMYECKOT0 Ipolecca

Apyrue
XapaKTCPUCTUKHU

OTBETCTBEHHOCTH 3a YBEIIMYECHUE IPOIIEHTA BBIX0/a TOAHBIX IIyTEM
onTUMH3aluy KOHCTpyKuuy u TexHonorny MUC CBY

3.2.4. TpynoBass pyHKIUSsE

PyxoBOJCTBO OIBITHO- VpoBeHb
HaumeroBanie | KOHCTPYKTOPCKOM paboToi Kon | B/04.7 | (momypoBens) 7
(OKP) KBaTH(DUKALUH
e Opan X | Seonon
Kon PerucrpaunonHsiii Homep
OpuruHajia ﬂpO(l)CCCPIOHaJ]LHOFO
CTaH/apTa
Tpynossie IToaroroBka mpeIoxKeHui Mo HOBBIM pa3paboTKaM
JNeHCTBUA HagoreTepocTpykTypHsix MUC CBY
PazpaboTka TEXHUYIECKOTO 33 JaHUs Ha OMBITHO-KOHCTPYKTOPCKYIO
paboty (OKP) no cozganmo MUC CBY coBMecTHO ¢ HHKEHEpaMu-
TEXHOJIOTaMH
IIpoBeneHne NeperoBOPoOB ¢ MPEACTABUTEIAMHE 3aKa39HKOB H C
 TEXHOJIOTHUECKUMH CITy)0amMu
PyxoBozacTBo komnektusoM, BemosaAomuM OKP o co3aanuo HOBEIX
] MUC CBY
Heobxomumeie AHaNU3upOBaTh MUPOBOHM YPOBEHB Y TEHACHIIMH PAa3BUTHS
yMEHUs HAHOTeTEPOCTPYKTYpHOM 3nexTporukn CBY
CocraBnsaTh 0630pPbI 10 OTEYSCTBEHHBIM W WHOCTPAHHBIM HCTOYHHUKAM
HHGbOpPMaIHH
PaspabarpiBaTh TeXHUYECKHE 33JaHMUS HA NPOBEICHHE OITBITHO-
KOHCTPYKTOPCKHX padoT
PaspabareiBaTh TeXHUKO-9KOHOMHUIECKHE 0O0OCHOBAHUS HAYYHO-
ucciuenoBarensckux padbot u OKP
IIporao3upoBaTh OIEHKH JOCTHKAMBIX TIapaMeTPOB 3IEMEHTHOM 6a3bl
HaHOIeTEPOCTPYKTYPHOH snekTponuku CBY
Co31aBaTh ¥ pyKOBOUTH IIPOEKTHOM KOMaHIOM
ITpoBOOUTH NPOM3BOACTBEHHBIE COBEIIAHUS
Ilpunnmars cornacosannple pemesyst
Biaziets MeTozi0010rMel cucTeMbl MEHEDKMEHTA KauecTBa
Heobxonumsie CucteMHbIi aHAIH3
3HaHUA Texuuveckuil aHTTUACKUHN A3BIK

TeXHUKO-9KOHOMHUYECKHE ¥ IPOTHO3HBIE HCCIIENOBAHUS B OTPACITH
Teopus 1 MpakTUKa YIpaBiieHUs CJI0XHBIMH HHHOBAITHOHHBIMH
IPOEKTaMU

Teopust u npaxTHKa IPUHATHSA ONTHMAIBHBIX PEIICHUH
HopMmatuBHas qokyMeHTaIus 1 METOAUKH pa3pabOTKU TEXHHYESCKUX
TpeboBanuit Ha m3neauss CBY u MMC CBY
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: HOpMaTI/IBHaSI JAOKYMCHTAUUA U METOJTUKH paBPaGOTKI/I TEXHUKO-
| OKOHOMHYecKkux OGOCHOBaHMA o
 TTponeccHIit METOJ CHCTEMBI MEHEKMEHTA KAIECTBa

| Opyrue - [esrensHocTh, HanpaBneHHas Ha BoinoiaHenne OKP u pemenue 3anau
- XapaKTEpUCTUKH  YIpaBlieHUs KOJUIEKTHBOM, OCYIIECTBILIOUMM HHHOBALMOHHYIO |
pa3paboTky j

IV. CBeaenns 06 opranuzanusx - paspaborynkax
npod)ecCHOHANBHOrO CTAHAAPTA

4.1. OTBeTCTBEHHAS OPraHU3aANUA-PA3PAGOTIHK

®onn vHQPacTPyKTYPHEIX U 00pasoBareiibHbX nporpamm (POCHAHO)

I'enepanenbni qupexTop CpuHapeHko AHnpei [eHHanbeBHY

4.2. HanmeHOBaHHS OpPraHu3aluii-paspaboTYHKOB

1.  ABTOHOMHas HeKOMMepdecKas opraHm3anus « HallHOHAIbHOE areHTCTBO Pa3BHTHS
KBanu@uKanuii», ropoa Mocksa

3AQ «Hayuno-npousBoacTBenHas pupma «Mukpany, ropox Tomck

OAO HUH IlomynpoBoaHHKOBBIX Mpub0poB, ropox ToMck

OO0 HII® «Cencepusy u 000 «PUJ», ropox Tomck

000 «HII® «Cubtporukay, ropon Tomck

SANAI Rt I

OenepabHOE rocy1apCTBEHHOE GHOKETHOE 06pa30BATENHEHOE YUPEKACHHE BBICIIETO
npodeccronansHoro o6pasopanus « TOMCKu rocyAapCTBEHHBIH YHHBEPCHTET CHCTEM
| yupasjieHus 4 panuodiekTpoHukny (TYCVYP), ropox Tomck

' O6mepoccuiickuit KJ1acCH(UKATOP 3aHATHI
2 O6wepoccuiickuit knaccH(PHKaTOp BHIOB SKOHOMHUECKOH AEATENLHOCTH
} Tlpukas MuH3apascoupassutus Poccuu ot 12 anpenst 2011 r. Ne 3021 «O6 yTBepKAEHHH NEPeyHel BPEeAHbIX U
(HJ‘IH) OonacHbIX NMPOH3BOACTBEHHBIX (baKTOPOB H pa60T, NpYU BBINOJHCHUH KOTOPBIX MOPOBOAATCA oba3arenbHbie
NPEABAPHUTENLHBIE M NEPUOAMYECKHME MEAULMHCKME OCMOTphl (obcnenoBanus), u [lopsaka nposeneHus
00A3aTeNbHBIX NPENBAPUTENBHBIX M NEPHONAMYECKHX MEIMLIMHCKHX ocMOTpoB (06cnenoBaHui) paGOTHUKOB,
3aHATBIX HA TAXENBIX paboTax ¥ Ha paboTax ¢ BpeaHBIMM U (WIH) OTIACHBIMU YCIIOBUAMH TPy a» (3aperiCTpUpOBaH
B Muntocre Poccun 21 okrsbps 2011 r., perucTpaumoHHbIi Ne 22111), ¢ U3MEHEHHEM, BHECEHHBIM MPUKa30M
Munsapasa Poccun or 15 maa 2013 r. Ne296n (3apeructpupoBaH B Munrocte Poccum 3 wmrona 2013 r.,
erucTpalMoHHbIH Ne 28970)
Ennubiii kBaIMbUKaUMOHHBIA CIPaBOYHHK IOIKHOCTEH PyKOBOAHKTENEH, CNELMATUCTOR | CITyXaLux

5 . -
Obwepoccuiickuit KnaccHPuKaTop crieuanbHOCTeH o 06pa3oBaHUIO



