YTBEPXIEH
[Ipukazom MuHucTEpCTBa TpyAa U
colmaabHOM 3amuThl Poccuiickon
denepauuu
oT «11» anpens 2014 r. Ne 241n

[TPODPECCUOHAJILHBIN CTAHJAPT

I/IHmeHep B 00J1aCTH MPOCKTHUPOBAHUSA U COMMPOBOKIACHUA UHTEIPAJTbHBIX CXEM U
CHUCTEM Ha KPpHUCTAJLIIC

85 |

Peructpanuonssiii Homep

I. OOmue cBeaeHus

[TpoekTupoBaHKE YCTPOMCTB, MPUOOPOB M CHCTEM AIICKTPOHHON TEXHUKH C
YUYETOM 3aJ[aHHBIX TPEOOBaHMI; pa3pabOTKa MPOESKTHO-KOHCTPYKTOPCKOI
JTOKYMEHTAI[MH B COOTBETCTBHH C METOAMYECKUMH U HOPMATHBHBIMH
TpeOOBaHUSIMU

40.016

(HanMeHOBaHue BHJa NPO(eCcCHOHANBHOM NeITeIbHOCTH ) Kon

OcHoBHas 11e7b BUJ1a TPOPECCHOHATIEHON e TETHhHOCTH:

HpOGKTI/IpOBaHI/Ie H COMMPOBOXKIACHUC MHTCTIPAJIBHBIX CXEM U CUCTEM HAa KPUCTAJJIC HA CUCTCMHOM,
Q)YHKI_II/IOHEU'ILHOM, JJOTHYCCKOM U (1)I/I3I/I‘-ICCKOM YPOBHAX OITMCAHUA

I'pynna 3anaThii:

1222 PykoBonurenu 2132 IIporpamMmMucTel

CTIEINATM3UPOBAHHBIX

(MpON3BOACTBEHHO-

AKCILTyaTal[MOHHBIX )

nojipasnenenuii (ciyx0) B

MIPOMBIIIIIEHHOCTH

1237 PykoBoautenu noapazaenenuit 2144 W HXeHephI-271€KTPOHUKH, HHXKEHEPHI 110
(cityx0) HayYHO-TEXHUIECKOTO CBSI3U U TPHOOPOCTPOCHUIO

pa3BUTHS

(xon OK31) (HauMeHOBaHME) (xon OK3) (HauMeHOBaHUE)

OrHeceHue K BHJIaM SKOHOMHYECKOU ASATEIbHOCTH:

32.10.6 [Ipon3BoICTBO UHTErPATBHBIX CXEM, MUKPOCOOPOK U MUKPOMOTYJIEH

32.10.7 [Tpon3BOACTBO YACTEH ICKTPOBAKYYMHBIX TPUOOPOB M MPOYMX IJIEKTPO- U
panno3JeMEHTOB, He BKIIIOUYCHHBIX B IPYrHe IPYINIUPOBKU

74.2 JlesTenbHOCTh B 00JIACTH apXUTEKTYPhI; HH)KEHEPHO-TEXHUUECKOE MTPOCKTUPOBAHHUE;
T'€0JIOrOpa3BeI0YHbIC U TeopU3nIecKrue paboThl; Teoie3ndecKas U Kaprorpadudeckas
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ACATCIIbHOCTD, JCATCIbHOCTE B obiactu CTaHJapTU3alluu U MCTPOJIOTHHU,
JACATCIIBHOCTH B obnacTu THUAPOMETCOPOJIOrHHU U CMECKHEBIX C Hel 06nacmx; BHUbI
ACATCIIbHOCTH, CBA3AHHBIC C PCIHICHUCM TCXHUYCCKUX 3ala4, HC BKIIFOUYCHHLIC B

JpyTye rpynnupoBKU
74.3 TexHUYeCKUE UCTIBITAHYS], UCCICIOBAHUS U CePTH(PUKALIUS
(ko OKBBI[Z) (HaMeHOBaHKE BUA YKOHOMHYCCKOMN EATCILHOCTH)
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Il.  Onucanme TpyaoBBHIX PyHKIUIA, BXOAAIIMX B MPO(EeCCHOHATBbHBIN CTAHAAPT
(pyHKIHOHAJILHASL KAPTA BUAA TPYAOBOI 1eITEJILHOCTH)

O060011IeHHBIE TPYIOBBIE QYHKIIUU

TpynoBbie pyHKIIUN

KOJI

HaNMMCHOBAHUC

YPOBEHB
KBaTU (DUKAITIH

HanMCHOBAHUC

YpOBEHBb
KO (moxypoBeHb)
KBaTM(DUKAITIH

Pa3paboTtka QpyHKIIHOHAIEHOTO
OTIHCAHMSI U TEXHUYECKOTO
3aJlaHMsI HA CUCTEMY Ha
kpuctaiie (CuK)

7

WHunuupoBaHue MocTaHOBKH paboT 1o
npoextupoBanuto CHK, onpenenenne odmaactu
npumeHeHust CHK u BbIGOp TexHOornyeckoro 0asuca
1t CHK (TeXHOJIOruu U3roTOBJICHNUS)

A/01.7 7

Pa3paboTtka 610K-cxembl alropuT™Ma PyHKIMOHUPOBAHUS
CHUCTEMBbI Ha OCHOBE MIEPBUYHOTO TEXHHUYECKOTO 3aJaHus

A/02.7

Pa3paboTka Habopa TECTOB CHCTEMHOT'O YPOBHS H
poBe/IcHNE BepUBHUKAIMH [TOBEICHUYCCKOW MOJICIIN BCCH
CuK

A/03.7

Onpenenenre Habopa OI0KOB, peaIlu3yeMbIX B BUJIE
anmnapaTHoil yactu, 1 Habopa OJOKOB, pealn3yeMbIX B
BUJIE porpammHoi yactu (pa3ouenne CHK Ha
anmnapaTHyro U IpOrpaMMHYIO YacTH)

A/04.7

Pazpabotka apxutextypsl Bceii CHK Ha ocHOBE
CJIO’KHO( YHKITMOHAIBHBIX OJIOKOB

A/05.7

[IpoBenenue Bepudukanyu pazpadoTaHHOTO
ApPXUTEKTYPHOT'O PELICHHUS

A/06.7

Pazpabotka o0uieii konuenuuu rectuposanus CHK,
BKJIIOYast pa3pabOTKy TECTOBBIX BEKTOPOB U CTPATETUIO
KPUCTAJIBHOTO TECTUPOBAHMUS

A/07.7

Pa3paboTka TexHHMUECKOro 3aJjaHus Ha IPOTPAMMHYIO U
annapatHyo yactd CHK

A/08.7

Pazpabotka
CUHTE3EMPUTOTHOTO OMTUCAHHS
YPOBHS PErUCTPOBLIX Ilepenay

Pa3paboTka neTanpHOrO miaHa BepupuKanuu
¢dbyakmonansHoro onucanus CHK

B/01.7 7

PazpaboTka QpyHKIIMOHAIBHOTO ONMCAHUS IIU(PPOBBIX
650k0B anmnapatHoii yactu CHK

B/02.7
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MopenupoBanue (HyHKIIMOHAIFHOTO OMMCAHUS C B/03.7

HCIOJIb30BAaHUEM IIPOrpaMM COOBITUHHOTO W/HIIN

BPEMEHHOI'O MOJIETUPOBAHUS

MonenupoBanue pa3padoTaHHBIX HUPPOBBIX OJIOKOB B B/04.7

COCTaBE BCEU CUCTEMBI B LIEJIOM

[IpoBenenue nporpaMMHO-anapaTHoO BepudUKauu B/05.7

CuK

Pa3paboTtka u MozeIMpoBaHUE TECTOBOTO Bo3eicTBUs U | B/06.7

TECTOBOT'O BEKTOpa Ha ()YHKIIMOHAJIBHBIE OJIOKH
CuHTE3 JTOrHYeCKOM CXEMBI B Pa3paboTtka Habopa orpaHUYeHH Ha IPOIECC CUHTE3a C/01.7 7
0a3uce BHIOpaHHOM Pa3pabotka crincka nierneit B 6a3rce OMOIHOTEKH C/02.7
TEXHOJIOTHYECKON OUOIHOTEKN ¢dabpuku-uzrorourens CHK
Ha OCHOBE 3a/IaHHBIX ITpoBenenue popmanbHOil TOrHYecKoi BepupuKanuu C/03.7
BPEMEHHBIX U PU3UUECKUX (LEC) na cootBerctBue RTL-onucanus cnucky menei
OTrpaHHICHHUH C Pa3paboTka 1 BcTpanBaHHe CpeiCcTBa AJIs C/04.7
HCIOJIB30BaHUEM CPEICTB CaMOTECTUPOBAHUSA U KPUCTAIBHOIO TECTUPOBAHUS
aBTOMAaTU3UPOBAHHOI'O MonenupoBaHue MOJIYYEeHHOIO CIIUCKa Ienei nudpoBoi C/05.7
MPOEKTUPOBAHUS gactu CEK
Pa3paboTka Tomnonornyeckoro PazpaboTka miaHa Kpucraiia, pa3MenieHue 6J10KoB D/01.7 7
OIMCAaHUS HAa OCHOBE Pa3menienue cranjapTHBIX AYEEK U BBIIOJIHEHNE D/02.7
IIOJIyYEHHOT'O CIIHCKA LIETe ¢ IIpeIBApUTENILHON TPACCUPOBKH
Y4ETOM HabOpa OrpaHUYEHHH Ocy1ecTBieHNE PEIBAPUTENBHOM SKCTPaKLIUU D/03.7

Mapa3UTHBIX TAPAMETPOB, IPOBEJCHUE CTATHYECKOTO

BPEMEHHOI0 aHaIN3a

IIpoBenenue ananuza noTpedIsIEMO MOIIIHOCTH U D/04.7

pacnpeziesieHus Teria o KpucTauy.

PazpaboTka orpaHuyeHus A 1epeBa CHHXPOCUTHAIIOB D/05.7

CuK

OcymecTBieHne aetanbHol TpaccupoBku CHK D/06.7
PazpaboTka aHamoroBoi yactu [TpoBeneHune aHanM3a TEXHUYIECKOTO 3aJaHUS Ha E/01.7 7
UHTETPaIbHOM CXEMbI WIH aHaJIOTOBYIO YacTb, Pa3paboTKa apXUTEKTYpPhI
CUCTEMBI Ha KpHcCTaie aQHAJIOTOBOI MOJICHCTEMBbI

[IpoekTupoBKa nMoBeIeHYECKON MOIETTN aHAJIOTOBOM E/02.7

YacTH MPOEKTa JJIsl MOAETUPOBAHUS B COCTaBe BCEi

CHCTCMBI B LEJIOM created by free versio

C/ Docurreezer

of
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OcymecTBiieHre BepupUKaIIUU TTOBEICHYECKONW MOJICIH B
cocTtaBse Bcell CHK

E/03.7

Pa3paboTka cXeMOTEXHHUUECKHUX ONMUCAHUHN OJIOKOB
aHAJIOTOBOM YacTH

E/04.7

MogenupoBaHue U aHaIU3 Pe3yabTaTOB MOAEIMPOBAHUS
OTJIEJIbHBIX aHAJIOTOBBIX OJIOKOB U aHAJIOTOBOM YacTH B
LEJIOM

E/05.7

Pa3paboTka TOMoJIOrM4ecKuX MpeCTaBICHUN OTIeIbHBIX
AHAJIOTOBBIX OJIOKOB M aHAJIOTOBOU YAaCTH B IIEJIOM

E/06.7

Brimmonnenue BepI/I(bI/IKaLII/II/I 1 MOJCIUPOBAHUC
TOIIOJIOTMYCCKOT'0 MPCACTABIICHUA aHAJIOTOBBIX 0JIOKOB U
aHaJOr0BOM YacTH B ocjIoM

E/07.7

HHTerparus Tonoaorudeckoro npeacTaBIcHUs
aHAJIOTOBOI Y4aCTH B COCTAB TOIIOJIOIMH BCEH CUCTEMBI B
LIETIOM

E/08.7

Pa3pabotka kommiekra
KOHCTPYKTOPCKOU H
TEXHUYESCKOMN AOKYMCHTAaIlUN
Ha CUCTEMY Ha KpHCTajlie

Pazpabotka onmcanus CHK, pazpaboTka KOMILIEKTa
TEXHHYECKHUX JOKYMEHTOB, ITOJI'OTOBKA OMMCAHUS 1
Ha3Ha4YeHUs UCIobp30Banus ynuna CuK

F/01.7 7
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I11. Xapaxkrepucruka 00001eHHBIX TPYAOBBIX (PyHKIUIA

3.1. O0o01menHas TpyaoBasi pyHKumus

Pa3zpaboTka GpyHKIIMOHAIEHOTO ONMUCAHUS U v
OBEHb
HauvenoBanne | TEXHHYECKOTO 33/IaHMS HA CUCTEMY Ha Kox | A p 7
KBaJTU(UKAITHA

kpuctaiie (CuK)

IIpoucxoxaeHue
N . 3aMMCTBOBAHO U3
0000IIEHHON TPYI0BOI Opurunaan X
OpHTHHANA
¢GbyHKIAN
Kong PeructpanuonHslit
OpHTHHANA HOMeEp
podeCcCHOHANTBEHOTO
CTaHjapra

BosmoxHbIE
HaNMEHOBAHUA
OJKHOCTEN

Benymmit unxenep
['11aBHBIN KOHCTPYKTOP
TexHuueckut TMpeKTop

TpeboBanus
00pa3oBaHMIO U
00y4eHUIO

Beiciiee oOpa3oBaHue — MarucTparypa
PexomeHryeTcs TOMOHUTENIbHOE TPOPECCHOHATIBHOE 00pa30BaHNUE —
IIporpamMmbl NOBBILICHUS KBaHI/I(i)I/IKaIII/II/I

TpeboBaHMs K OIBITY
MPaKTUYECKON pabOThI

He MeHee sty jieT B o6nactu IMPOCKTUPOBAHUA U COIIPOBOKIACHUA
HHTCTPAJIbHBIX CXEM U CUCTCM Ha KPUCTAJLIIC

Oco06ble ycrnoBus
Jorycka K pabote

[IpoxoxaeHne 00s13aTeNbHBIX MPEIBAPUTENBHBIX (MIPU MOCTYILIEHUU Ha
paboTy) U MEPUOANIECKUX MEAUITMHCKUX OCMOTPOB (00CIe10BaHMil), a
TaK)ke BHEOUEPETHBIX MEAUIIMHCKIX OCMOTPOB (00ClieIoBaHMii) B
YCTaHOBIICHHOM 3aKOHO/IATEIIbCTBOM MOPSIKE, 06YUCHHE TEXHIKE
6e30macHOCTH

JIOOTHUTENBHBIE XapaKTEPUCTUKH

HaumenoBanue Kon HaumenoBanue 6a30B0ii rpymIibl, JOIKHOCTH,
JTOKYMEHTa poeCCUr MM CTIEIUAITLHOCTH
OK3 1222 PykxoBoauTenu cnenuain3upoBaHHbIX
(TPOM3BOACTBEHHO-IKCILTyaTAIIHOHHBIX ) TIOpa3IeTICHIHA
(cmy>x0) B MPOMBITIIIEHHOCTH
1237 PykoBoauTenu noapasaeneHuii (ciry:x0) HayqHo-
TEXHUYECKOTO Pa3BUTHS
2132 ITporpaMMucTsl
2144 NHXEeHepBI-2IEKTPOHUKHN, MHKEHEPBI 110 CBA3H U
pHUOOPOCTPOCHUIO
EKC* - I'11aBHBIN KOHCTPYKTOP
- HauanbHUK TEXHUYECKOTO OT/IeNa
OKCO® 210100 ONEKTPOHUKA U MUKPOIJIEKTPOHUKA
210200 ITpoexkTrpoBaHNe U TEXHOJIOTHSI SJIEKTPOHHBIX CPEICTB
210600 HanorexHomorus
230100 WNHudopmaTrka U BEIYMCIUTEIbHAS TEXHUKA
240306 XuMu4ecKasi TEXHOJIOTUS MOHOKPHCTAIOB, MaTEPHAIIOB

Y U3J1eTIUH JJIEKTPOHHON TEXHUKHU

B
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3.1.1. TpynoBas ¢pyHkuus

I/IHI/IHI/II/IpOBaHI/Ie ITIOCTAaHOBKH pa60T 110

MMPOCKTUPOBAHHUIO CHK, OMpCACIICHUC YpoBeHb
Haumenosanne | oOsactu npumenenusi CHK u Bb16op Kon | A/01.7 | (moayposep) 7
TexHoJoruaeckoro 6asuca st CHK KBaHHKALIH

(TEXHOJIOTUU U3TOTOBJICHHUS )

IIpoucxoxaeHue Tpya0Boi X 3aMMCTBOBAHO U3

Opurusan
byHKIMN OpUrMHala
Kon Perucrpanuonssiit
opurnuHajia HOMEPp
po¢heCCHOHATHFHOTO
CcTaHAapTa
TpynoBsle 1eHCTBUS PazpaboTka M coriacoBaHue ¢ 3aKa34MKOM IEPBHYHOTO TEXHUYECKOTO
3aJlaHusl Ha UHTETPaJIbHYIO0 CXeMY, CBEPXOOJIbIIYyI0 HHTETPAIBHYIO CXEMY
(CBUC) nnmu CuK
Onpenenenue o0nactu IIPUMEHEHUS CuK c Y4ETOM

KOHKYPEHTOCIIOCOOHBIX XapaKTEPUCTHK

Bri6op Ha ocHOBe mepBHYHOro TexHudeckoro 3aaanus (T3) u obmactu

IIPUMEHEHHUs TeXHoIoruueckoro npouecca nsrorosiaenuss CbUC mwim CuK
Heobxonumeie ymennst ~ PaGoTath ¢ JoKyMeHTalue

YuraTh ¥ HUHTEPHPETHPOBATH TPEeOOBAaHUS CHCTEMHOTO YPOBHS,

crenugpuKanuy, TOKyMEHTAIUIO 10 pa3paboTKe U BHEAPEHUIO

AHanu3upoBaTh  (QYHKIMOHAJIBHBIE  BO3MOXHOCTH U CHOCOOBI

HCIOJIb30BAHUS MPOTPAMMHBIX MAKETOB CHUCTEMBbl aBTOMAaTH3UPOBAHHOTO

npoektupoBanust (CAIIP) MHMKpOARJIEKTpOHMKM Ha TJaBHBIX JTamax

MPOLIECCOB MPOEKTUPOBaHUs Oonbiioil uHTerpaidbHoi cxembl (BUC) u

CbUC

[IpoBOANTH CHCTEMHYIO MHTETPALIAIO BCETO MTPEAIIOIAraeMOro IPOEKTa
Heo0xomuMele 3HaHUS TexHnueckui aHTIIMUCKUU A3BLIK

OCHOBBI CHCTEMHOTO IPOEKTUPOBAHUSI MUKPOIJIEKTPOHHBIX YCTPONUCTB Ha

0ase MpUHOMIA MOIYJIBHOCTH C LU(POBBIM MHKPOIPOLECCOPHBIM

(KOMIIBIOTEPHBIM) YIIPaBICHUEM

OO6mrast xapakTepuCTHKa IpoIecca MPOSKTUPOBAHUS, METOJbI U HTAIlbI

IIPOEKTUPOBAHUS OCOOEHHOCTH MPEJCTAaBICHUS CXEM Ha pa3IMyYHbIX

JTamax NpPOEKTUPOBAHHUSA, NPUHLUIBI MOCTPOCHUS] (PUIMUECKHX U

MaTEMaTHYECKUX MOJENEHN, UX IPUMEHUMOCTH K KOHKPETHBIM IPOLECCaM

u npudopam
Xapakrepuctukn coBpeMeHHbIX CAIIP MUKpPO3JIEKTPOHUKM M METOAbI
peICHUA 3a1a4 TEXHOJIOTHYECKOT'O n CXEMOTEXHUYECKOI'O

npoektupoBanust CHK u CBUC
Texnonorun usrorosnenns CBUC u CuK

Jpyrue
Xap aKTepI/ICTI/IKI/I
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3.1.2. TpynoBas

HaumenoBanue

bynkuus

Pa3zpaboTka 010K-CXeMBbI aropuT™Ma VpoBeHb
(YHKITMOHUPOBAHMS CUCTEMBI Ha OCHOBe | Kox | A/02.7 | (momyposens) 7
MEPBUYHOTO TEXHUYECKOTO 3a/1aHus KBATH(UKALIH

IIpoucxoxaeHue Tpya0BOU

X 3aMMCTBOBAHO U3

Opurusan
GbyHKIMN OpUrMHala
Kong Peructpanmonsslit
OpHUTHHAaJa HOMEp
po¢heCCHOHATHFHOTO
CTaHgapTa
TpynoBbie neicTBUS AHaN3 NEepBUYHOTO TEXHUYECKOTO 3aaHus U onpeaesneHue cocrapa CHK

HeoGxonumbie ymenusi ~ PaboTaTh ¢ JOKyMeHTanmen

Heo0xonumMele 3HaHusS TexHnueckni aHTIIMNUCKUHN A3BIK

Ompenenenne HabOpa UHCTPYMEHTAIBHBIX CPEJICTB OMKMCAHUS MPOEKTa Ha
CHUCTEMHOM YPOBHE

OmnpeneneHre MHOKECTBA CIICIIMATBLHBIX MATEMATUICCKUX, JIOTUICCKUX U
npyrux GyHKIMN U onepaiuii, onuceiBaomux padory CHK

Pa3paboTka moBeneHYECKOW BBICOKOYPOBHEBOW MOJENIU BCEU CHCTEMBI
0e3 ydera BpeMEHHBIX XapakTtepuctuk cpeacrBamu C#, SystemC, VHDL,
Verilog

YutaTh M  HHTEPHPETHPOBATH TPEOOBAHUS CHUCTEMHOIO  YPOBHS,
crnienn(uKaum, JOKYMEHTAIHIO 110 pa3padoTKe U BHEJPEHUIO

BeiOupare ¥ onMchiBaTh MOJENU 3JIEKTPOHHOM KOMIIOHEHTOH 0a3bl Ha
Pa3IMYHBIX 3Tanax MPOEKTHPOBAHUS C YYETOM BBIOpaHHOIO MapuipyTa
ITPOEKTUPOBAHMUS

Paborarh ¢ TEXHMYECKMMH M MPOrPaMMHBIMH CPEICTBaMHU pealu3aluu
ITPOLIECCOB NMPOEKTUPOBAHUS

AHanu3upoBaTh  (QYHKIMOHAJIBHBIE  BO3MOXHOCTM U CHOCOOBI
UCIOJIb30BaHUsl NporpaMMHbIX nakeroB CAIIP MUKpOIIEKTpOHMKH Ha
IJIaBHBIX 3Tanax npoueccos npoekrupoanust BUC u CBUC

C# 1 CKpUIITOBBIE SI3BIKH

OCHOBBI CUCTEMHOTO IPOEKTHUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOICTB Ha
0a3e mMpUHIOMIIA MOIYJIFHOCTH C UUPPOBBIM MHUKPOIPOIECCOPHBIM
(KOMIIBIOTEPHBIM) YIPaBICHUEM

OOmiast xapakTepHUCTHKa TIpoIlecca MPOCKTUPOBAHUS, METOIBI W ATaIlbl

MIPOEKTUPOBAHUS
OcoOeHHOCTH  TIPEACTABJIICHWS] CXE€M  Ha  Pa3IMYHBIX  dTamax
MPOEKTUPOBAHUS, MPUHIUIIBI MOCTPOEHUS buznuecKux u

MaTeMaTHYECKUX MOJEIIEH, NX PUMEHUMOCTH K KOHKPETHBIM IIpolieccam
U pudopam

Xapaktepuctuku coBpeMeHHbIX CAIIP MHKpO3JIEKTPOHUKHM W METOJbI
pelieHus 3a1a4 TEXHOJIOTHYECKOTO 51 CXEMOTEXHHUYECKOIO
npoektupoBanusi CHK u CBUC

Hpyrue
XapaKTEPUCTUKHU
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3.1.3. TpyaoBasi pyHkumsi

HaumeHnoBanue

[Ipoucxoxaenue TpyaoBoi
¢GbyHKIAN

TpynoBsie 1eHCTBUS

Heobxonumele ymeHus

HCO6XO,Z[I/IMBIG 3HaHUA

Hpyrue

XaApPaKTCPUCTHUKHU

Pa3zpabotka Habopa TecToB
YpoBeHb
CHCTEMHOTO YPOBHS U ITPOBEJICHHUE
P p o Kox | A/03.7 (moxypoBeHs) 7
BepU(DHKaAIIUN TTOBEIEHYESCKOM KBaTU(UKALMH
Mogenu Becert CHK
3anMMCTBOBaHO U3
Opurmman X
OpUTHHAJIA
Kon Perucrpanuonssrit
OopurmuHaa HOMCD
npo¢heCCHOHATHLHOTO

cTa”HaapTa

Pa3paboTka cucTeMBbl TECTOB, TOKPHIBAIONIUX BepU(DUKAIIMOHHBIC 3aITPOCHI
B Tekyuel cpene CAIIP

KomrsroTepHoe MOJCTMPOBaHNUE W BEPUPHUKAIUS TOBEACHYSCKON MOICITH
CuK

[TonTeepxenne COOTBETCTBUSA MpoeKTa TpeOOBaHUSM,
3a(KCUPOBAHHBIM B MEPBUYHOM T3 B YACTH BBINOJHEHHUS OKHUIAEMBIX
(GyHKIMH KaK TAaKOBBIX

PaGorats ¢ nokymeHranuen

Untath © HMHTEPHPETHPOBATH TPeOOBAaHUS CUCTEMHOTO  YpPOBHS,
crenuduKanuu, T0KYMEHTAIIUIO 10 pa3pabdoTKe U BHEAPEHUIO
[Tonp30BaTbCs  creUMaIM3UPOBAHHBIMA CHUCTEMaMU BBICOKOYPOBHEBOM
BepUUKALUN U MOJEIUPOBAHUS

TexXHUYEeCKU aHTTIMUCKUN SI3bIK

C# 1 CKpUIITOBBIE SI3BIKH

OCHOBBI CCTEMHOT'0 IPOEKTUPOBAHUSI MUKPOSJIEKTPOHHBIX YCTPOICTB
MeTtobl cucTeMHON BepU(pUKALIUU U KOHTPOJIS

3.1.4. Tpynosas pyHkuus

peann3yeMbIX B BHJIE allapaTHOM 4acTH, YposeHb
HaumenoBanue 1 Habopa OJIOKOB, peaTM3yeMbIX B BUJIC Koxn | A/04.7 (momypoBeHs) 7
nporpamMMHoil yactu (pa3zouenune CHK KBasH(pUKaIH

Omnpenenenue Habopa OGJIOKOB,

Ha anmnapaTHYO U MPOrpPaMMHYIO YacCTH)

[IpoucxoxaeHue Tpya0Boi
GbyHKIUN

X 3arMCTBOBAHO U3

Opurunan
OpHTI'HHaJIA
Kon PerucrpanuonHsiit
OpHUTHHaNa HOMED
podhecCHoHaATBLHOTO
CTaHIapTa

TpynoBsie 1eHCTBUS

Heobxomumbie ymeHus

Paz6uenne CuK Ha anmapaTHYyI0 ¥ IPOrpaMMHYIO YacTH

Pazpabotka cienmdukanun anmapataoi yactu CHK

Pazpabotka cnenudukanuu nporpaMmmuoii yactu CuK
PaboTaTh ¢ nokymMeHTanuen

YutaTh W HMHTEPIPETUPOBATH TPEOOBAaHHMS CHUCTEMHOTO  YPOBHS,
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crenuduKanym, TOKYMEHTAIUIO 10 pa3paboTKe U BHEAPEHUIO
[Tonmp30BaThesl  CHIEUATM3UPOBAHHBIMU CUCTEMaMH  BBICOKOYPOBHEBOM
BepUPUKALUN U MOJICITUPOBAHUS

PaboTtarh ¢ TEXHMYECKHMMH W TNPOTPaMMHBIMHU CPEICTBAMH pPEaH3aluu
MIPOLIECCOB MPOCKTHUPOBAHUS

HApyrue -
XAPaAKTCPUCTHUKU

3.1.5. TpynoBasi pyHkumst

Pazpabotka apxutexTypsl Bceid CHK Ha VpoBeHs
HaumenoBanue OCHOBE CJI0)KHO(QYHKIIMOHAIbHbBIX Kon | A/05.7 | (momyposeHs) 7
6JI0KOB KBaTH(QHUKAIAN
[Ipoucxoxaenue TpyaoBoi Opurmman X 3auMCTBOBAHO U3
byHKIUH OpHIHHANIA
Kong PeructpanuonHslit
OpHIHHaNa HOMeEp
podeccCHOHANBEHOTO
CTaHJapTa
TpynoBsie aencTBUS OmnpeneneHre cocraBa CI0KHODYHKIHOHAIBHBIX 0710Kk0B (CD-010K0B)

anmapaTtHoit yactu CuK

Omnpenenenne cocrapa CD-6110k0B mporpammuoii yactu CuK
Ornpenenenne cnenudukanuy opuruHaibHon yactu CHK

Pa3pabotka apxurekTypsl annapatHoil yactu CHK, BBeieHHE CHCTEMHOMN
IIMHbI

Heo6xonumelie ymenust | PaspabatsiBate CP-610ku CBUC, BIMONHAONIME 3aJaHHYIO QYHKIINIO, U
3a/laHHbIM nHTEpPeiic 0OMeHa JaHHBIMU C CUCTEMOM

Pa3zpabaTeiBaTh MOCTBI JJIi COEAMHEHHsS YCTPOWCTB C pa3iMYHBIMU
uHTepdelicaMu u paboTAOIIMX HA Pa3IMYHbIX YacTOTaX, BEpUPUIMPOBATDH
paspabatbiBaeMblii CD-010K, 70OUBASCH MTPHU 3TOM NPHUEMIIEMOM MOTHOTHI
TecTUpoBaHus, BepuduuupoBatb CD-0J10K  cTOpoHHEH  QUPMBI,
MIOCTaBIIIEMBIM KaK YEpHBIN SILIUK, KaK JIOKAJIbHBIMU TECTaMH, TaK U B
COCTaBE€ CUCTEMBI

Brnaners nnctpymentapueM ais pa3pabotku CP-010K0B, BKIIOYAIOIIUM B
cebsi METONIOJIOTMIO TECTHUPOBAaHUS C HCIOJb30BaHHEM OOBEKTHO-
OpPUEHTUPOBAHHOTO A3bIKA SystemVerilog, BepU(PUKAIIMOHHOM
6ubauoreku OVM U cpefcTB aHaIM3a NOKPHITHS TECTOB

Heob6xoauMele 3HaHUS TexHudeckuit aHTMTUUCKUM SI3BIK

Tunoseie apxurektypsl CHK, mapmpyr npoexktupoBanus CHK u pois
C®-6mokoB B Mapuipyte npoektupoBanus CHK, ocobeHHOCTH pa3paboTKu
C®D-610xk0B u wMeroasl uHterpanuu Cd-6mokoB B CHK, wMetoms
Bepudukanuu CD-6110K0B Ha dTane uX pa3pabOTKU U MpPU WHTETpaIiH B
CueK

Jpyrue -

XapaKTECPUCTHUKHU
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3.1.6. TpynoBasi pyHkumsi

HPOBGHCHHCBCPH®HK3HHH YpoBeHb
Haumenosanue pa3paboTaHHOTO apXUTEKTYPHOTO Kon | A/06.7 | (momyposenn) 7
peneHus KBaTH(pUKAIAN
TIponcxoxaeHNE TPYI0BOI Opurmaan X 3aMMCTBOBAHO 13
byHKIHHT OpHUTrHHAIA
Kon PeructpanuonHslit
OpHUTHHAJA HOMEp
po¢eCCHOHATHHOTO
cTaHmapra

TpynoBbie neicTBUS

Heo0Oxonnmblie ymeHus

HCO6XO,Z[I/IMBIG 3HaHUA

Apyrue
XaAPaKTCPUCTHUKU

Pa3paboTka TpaH3aKIIMOHHBIX BBICOKOYPOBHEBBIX MOJIeJel KOMIOHEHTOB
Bceit CHK

MopenupoBanue TpaH3aKUMOHHOM BBICOKOYpOBHEBOM Moxaenu CHK
METOJaMH KOMIIBIOTEPHOT'O MOCIMPOBAHUS

AHanu3 pe3ylnbTaToB MOAEIMPOBAHUS M BHECEHHWE HM3MEHEHHH B HaOOp
anmapaTHBIX U TPOrPaMMHBIX OJIOKOB

OreHKa KOPPEKTHOCTH BEIOPAHHOTO apXUTEKTYPHOTO PELICHHS
Bepuduuuposats pazpabarbiBaembiii CD-0110K, A0OHMBAsCh TPU STOM
IpUEeMJIEMO  TOJHOTHI  TecTupoBaHus, Bepuduuupoarb CD-610K
CTOPOHHEW (UPMBI, IOCTABISEMbI KaK YEPHBIN AWK, JOKATHHBIMU
TECTaMU U B COCTABE CUCTEMBbI

Bnagers uaCTpyMeHTapueM Jutst pa3padoTku CD-010K0B, BKIIFOYAIONIUM B
ce0sl METO/10JIOTHIO TECTUPOBAHUSI/BepU(PUKALTIH

TexHUYeCKn aHTTIMUCKUN SI3BIK

Metonsl Bepuduxanun COP-010KOB Ha 3Tane UX pa3padOTKU U MpHU
unrerpauuu B CHK

3.1.7. Tpynosas ¢pyHkuus

HamnmeHnoBanue

IIpoucxoxnenue Tpy10Boi

GbyHKIUN

PazpaboTka o61ieit KoHIeTITUN
tectupoBanusa CHK, Bkirovas VpoBeHs
pa3pabOTKy TECTOBBIX BEKTOPOB U Kox | A/07.7 (motypOBeHS) 7
CTpaTErut0 KPUCTAIBHOIO KBaTH(HKALIH
TECTUPOBAHHUS
Opnrunan X 3auMCTBOBAHO U3
OopurvuHajia
Kon PerucrpanuonHsiit
OopurvuHajia HOMED
PO eCcCHOHAIBEHOTO
cTaHJgapTa

TpynoBbie nelCTBUS

Onpenenenne MeToJ0B Bepudukanuu anmnapatHod yactu CHK u
MPOrPaMMHBIX CPEJICTB BEpUPHUKALIUU

Pa3zpaboTka TecTOBOTO IJIaHa U3/IETHUS H €T0 COCTABHBIX YaCTel
Pa3paboTka HAOOPOB TECTOBBIX BEKTOPOB I BEpU(PUKAIMK anmapaTHON
gactu CHK

Pa3paboTka oOuieil crpateruu U alropuTMa KpUCTaabHOTO TECTHPOBAHUS
U BepU(UKAIINH YHIIA
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OLIGHKa BO3MOXHOCTH H H€06XOI[I/IMOCTI/I BBCACHHA B alllapaTHYIO 49acCTb
0JI0KOB CaMOTCCTHUPOBAHUA

Heobxonumeie ymennst  [losb30BaTbes cucTeMamMul MpOTrpaMMHON BEPUPUKAIIUN ¥ TECTUPOBAHUS
HeoOxonnMeie 3HAaHUA TexHUUecKuH aHTJIMHUCKUN SI3BIK
Mertoas! Bepudukanuu annapatHoit yactu CHK u nmporpamMmusbie cpeacTBa
BepuDUKaAIUN
[IpuHUIUIIBI TOCTPOEHUSI TECTOBBIX BEKTOPOB U MOJIHOTHI MOKPHITHS TECTA
B03MO0XHOCTH MPOMBILIUIEHHOTO TECTOBOTO 000PYI0BaHUS

Apyrue -
XapaKTEPUCTUKHU

3.1.8. TpynoBas ¢pyHkuus

Pa3paboTka TEXHUYECKOTO 3a/1aHUs Ha VpoBens
HaunmenoBanne IIPOTPAaMMHYIO U allllapaTHYI0 YaCTH Kon | A/08.7 (101ypOBEHB) 7
CuK KBaTH(QHUKAIAN

[Ipoucxoxaenue TpyaoBon X 3aMCTBOBAHO U3

Opuruzan
GbyHKIUN OpUTrHHAIA
Kon PerucrpanmnoHHbIN
OpHTrHHaNa HOMeEp
npoQheCCUOHATBHOTO
cTaHaapra
TpynoBble nencTBus Omnucanue 6J0K-CXEMBbI, AITOPUTMa (PYHKIIMOHHUPOBAHUS U IIUKJIOT PAMMBI

pabotel CHK c packpbiTueM paboThl €€ OTAENbHBIX Y3JIOB, BKIIIOYAs
BPEMEHHbIE IMarpaMMbl, MPEAJIOKEHUS TI0 UX peau3alliy annapaTHbIMU
WJIM IPOTPAMMHBIMHM METOIAMHU

Onucanue MoBeACHYECKUX MOJENEH OTAEIbHBIX HU(POBBIX Y3JI0B U BCEH
mudposoii yactu CHK B 1emnom, onuceiBaromux (yHKIMU U BPEMEHHbIE
COOTHOILIEHUS 0€3 MPUBA3KU K KOHKPETHON TEXHOJIOTMYECKOM peanu3anuu
CeK

Onucanre Ha0OpoB (YHKIMOHATBHBIX TECTOB, HEOOXOIUMBIX IS
Bepuukanuu sorudeckoit mosenu CuK

Pa3paboTrka TexHuMyeckux TpeOOBaHUMN K pa3pabOTKe aHaJIOrOBBIX U
a”asoro-1udpossIxX y310B CHK

HeobOxonumelie ymenust =~ OpopMisiTh pe3yibTaThl UCHIBITaHUHN noBeaeHuYeckor mMonenu CuK w/unun
€€ MakeTa Ha OTAEJIBHBIX MHKPOCXEMaxX, OTPAXKAIOLIME COOTBETCTBHE
apxuTekTypsl 1 anroputMa CHK TpeOoBaHUSAM NEPBUYHOTO TEXHUYECKOTO
3a/1aHus

Bepuduuuposats paspabareiBaemblii CD-0510K, A00HMBasCh NPH ITOM
IpUEMJIEMOM TOJHOTHI TeCTHpOBaHUs, Bepuduuupoarb CD-010k
CTOpOHHEN (PUPMBI, TTOCTABISIEMBIM KaK YEPHBIN SIIUK, KaK JTOKATbHBIMHU
TECTaMH, TaK U B COCTABE CUCTEMBI

PazpabatpiBaTh ~ MeTOOMYECKHE M HOPMAaTUBHBIE  MaTepHalbl,
TEXHUYECKYIO JOKYMEHTAILMIO, 4 TAK)KE NMPEITI0KEHUS U MEPOIIPUATHS 110
OCYILECTBIICHHUIO pa3pabOTaHHBIX IPOEKTOB U MPOrpaMM

IIpoBonnTh TEXHUKO-DKOHOMUYECKUI aHanus, KOMILJIEKCHO
00OCHOBBIBaTh NPUHUMAEMbIE M pEANNU3yeMbIE PELICHUS, W3bICKUBATh
BO3MOXHOCTH COKpAILlEHHs IMKJIa BBINOJHEHUS PabOT, COJEHCTBOBAThH
MOJTOTOBKE IPOIECCa WX BBIMOJHEHUS, OOECIEYEHHIO HEOOXOIMMBIMU
TEXHUYECKUMU JIaHHBIMHU, MaTepuaJlaMi U 000pyJOBaHUEM
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Heo0xonumMele 3HaHUS

HApyrue
XAPaAKTCPUCTHUKU

TpeboBanwust K 0POPMIICHUIO TEXHUYECKOMN TOKYMEHTAIIUN
TpeGoBanus eTMHON CUCTEMbI KOHCTpYKTOpcKOoi nokymeHTaruu (ECKJI)

[IpaBwuia BeImomHEHUS YepTexkeit cornacHo TpedoBanusm ECKJ]
TpeboBaHust HHOW HOPMATHUBHOM JTOKYMEHTAIIMH

TexHnuecknii aHTIIMNUCKAN A3BIK

3.2. O0001meHHas TpynoBasi GyHKI U

Pa3paboTka CHHTE3PUTOIHOTO OIMUCAHMS YpoBeHb
HaumeHnoBaHue Kon | B 7

YPOBHS PETUCTPOBBIX Nepeaay KBaIM(pUKaM1
IIpoucxoxacHue

N . 3aMMCTBOBAHO U3
0000IIIeHHON TPYI0BOI OpuruHan X
OpHTI'HHaa
GbyHKIUN
Kon PerucrparuoHHsIit
OpHTrHHaNa HOMeEp
po¢eCCHOHATBHOTO
cTaHziapra

BosmoxHbIE
HaMEHOBaHUA
JNOJDKHOCTEN

Benyumit unxenep
I'maBHBIN KOHCTPYKTOP
TexHu4ecKui TUPEKTOP

TpeGoBanus k
00pa30BaHMIO U
00yUYEHUIO

Briciiee oO6pa3zoBanue — Mmaructparypa
Pexomenayercs monomHutensHoe npodeccuoHaabHoe 00pa3oBaHue —
MPOTPaMMBbI MOBBIIIEHUS KBaTU(UKALIUN

TpebGoBaHMS K OTBITY
MPAKTUYECKON pabOThI

He menee msatu ner

Oco0Oble ycrmoBus
J0IycKa K pabore

[TpoxoxeHne 00s3aTeNbHBIX MPEABAPUTEIBHBIX (TIPH MOCTYIUICHHH Ha
paboTy) ¥ MepUOINIECKIUX MEIUIIMHCKIX OCMOTPOB (00cienoBanmii), a
TaK)K€ BHEOUEPETHBIX MEAUIIMHCKUX OCMOTPOB (00CiIe10BaHMil) B
YCTAHOBJICHHOM 3aKOHO/IaTEJIbCTBOM HOPsi/IKe, 00ydeHHE TEXHUKE
0€30MacHOCTH

Z[OHOJ'IHI/ITGHBHBIC XapaKTCPUCTUKHU

HaunmenoBanue nokymeHnTa

Kon HaumenoBanue 6a30Boii rpynmsl, JOKHOCTH,

HpO(I)eCCI/II/I WK CIICHHUAaJIbHOCTHU

OK3

1222 PykoBonuTenu crnenuanu3npoBaHHBIX
(IpOU3BOCTBEHHO-IKCILTYyaTaIl[HOHHBIX )

nojApa3aesieHui (CI1y»,0) B MPOMBIIIIEHHOCTH

1237 PykoBonuTenu noapasaeneHuii (ciyx0) HayqHO-

TEXHUYCCKOI'O Pa3sBUTUA

2132 IIporpaMmMucTsl

2144 WHXeHephI-271eKTPOHUKH, HHXKEHEPBI 10 CBSI3U U

MPUOOPOCTPOEHUIO

EKC

- ['maBHBIN KOHCTPYKTOP

- HaganpHuK TeXHUUECKOTO oTaciaa

B
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OKCO 210100 DJEKTPOHUKA U MUKPOIJIEKTPOHUKA
210200 [IpoekTupoBaHuE U TEXHOJIOTHS SICKTPOHHBIX
CpenCTB
210600 Hanorexnonorus
230100 WNudopmarrka u BEIYUCIUTEIbHAS TEXHUKA
240306 XuMuyeckasi TEXHOJIOTHSI MOHOKPHUCTAIIJIOB,
MaTepHAJIOB U M3/ENNHN IEKTPOHHOH TEXHUKH

3.2.1. TpynoBas pyHkuus

Pa3paboTka JeTalbHOTO M1aHa Yposenb
HamMeHOBaHHE BepuUKanuu HYHKIIMOHATIHEHOTO Kon B/01.7 (m0aypOBEHB) 7
onucanusi CHK KBaTH( UKL

[Ipoucxoxaenue Tpya0Bon X 3aMCTBOBAHO U3

Opurusan

GbyHKIUN OpUTHHAaJIa
Kon PerucrparuoHHsIit
OpUTrMHAIIA HOMEp
po¢heCCHOHATHLHOTO
cTaHaapTa
TpynoBsie 1eHCTBUS PazpaGoTka JneTaqpbHOrO ONUCAHUS CTPATETHH BEPU(HKAIMKA BCETO

IIPOEKTA U OTIENbHBIX €r0 YacTen
PazpaGoTka neTaqpHOrO OMHMCAaHWS TECTOBOTO OKPYXEHHS W CIHCKA
KOMIIOHEHTOB TECTOBOI'O OKPYKEHUS
Pa3paboTka criucka TeCTOB € OLIEHKON UX CI0HOCTU U MOJIHOTHI
Pa3zpaGoTka perpecCMOHHONM MOJENIM TECTUPOBAHMSA, MEXaHHU3Ma H
CIIEHapUEB PETPECCHOHHOIO TECTUPOBAHUS
Onpenenenue ycaoBuil, 03HaYarOMIMX OKOHYaHHE Mpoliecca BepUupUKauu

Heo6xonumbie ymenust = Pa3pabatbiBaTh U NMOIEPKUBATH CUCTEMHBIE TECTBI U T€HEPATOPhI TECTOB
U1 (QYHKIMOHAJILHOTO TECTUPOBAHUS TPOEKTA
PazpabaTbiBaTh M TOJJIEPKUBATH CPEACTBA ABTOMATH3AIlMM 3aIlyCKa
TECTOB U PErPECCUOHHOTO TECTUPOBAHUS
OcymecTBnaATh  BefileHHE OOHApyKEHHbIX Je(EeKTOB B  CUCTEME
OTCJIS)KUBAHUSI OIIMOOK

HeoGxonumble 3Hanust ~ TeXHUYECKUH aHTITMACKUH SI3bIK
Tunoseie apxutextypsl CHK, Mapmpyr npoextupoBanus CHK u ponb
C®-6mokoB B Mapuipyte npoektupoBanus CHK
Ocob6ennoctu pazpadotku CD-610k0B 1 MeTo bl HHTETpanuu CP-0710K0B
B CuK
Metonsl Bepudukanuun COP-010KOB Ha 3Tame HUX pPa3pabOTKH U TMPHU
unrerpanuu B CHK
bynesa anreOpa u aneMenTHas 6a3a HMPpoBbIX HHTErpasibHBIX cxeM (MC)
[{udpoBass MUKpPOCXEMOTEXHUKA

HApyrue -

XAPaKTCPUCTHUKU
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3.2.2. TpynoBasi pyHkumsi

PazpaboTka GpyHKIIMOHAIBHOTO YpoBeHsb
HaumenoBanue onucaHus U(POBHIX OJIOKOB Kon | B/02.7 (TIORypOBEHB) 7
anmnapatHoit yactu CHK KBannQuKaLn

IIpoucxoxaeHue Tpya0Boi X 3aMMCTBOBAHO U3

Opurunan
GbyHKIUN OpUTHHAJIA
Kon PeructpanuonHslit
OpHUTHHAJIA HOMEDp
po¢eCCHOHATHHOTO
CTaHIgapTa
TpynoBbie neicTBUS Onpenenenne cTuiaei onucaHus MUQPOBBIX OJIOKOB W BBIOOP S3BIKOB

ormcanwus armapatypsl (Verilog, VHDL, SystemVerilog)

Pa3zpabotka RTL-onucanus uudpossix 61okoB CHK

Pa3zpaboTka TecroBbix BozneicTBuil misi Bepuduranum RTL-ommcanus
i (ppoBHIX OJIOKOB

HeoOxonumMbie yMeHUs =~ AHAIMTUYECKHA CHHTE3UPOBATh MU(POBBIE YCTPOHCTBA

Bnaners cpencrBamu CAIIP uist pa3inyuHbIX METOAOJIOTUM CUHTE3a
Heo6xonumeble 3nanus | TexHUUECKUI aHTTIUHCKHI SI3BIK

Metononorus ¥ MapmipyT MPOSKTUPOBAaHUSA  IUPPOBBIX  CXEM,
0COOEHHOCTHU IPOEKTUPOBAHMUS CUCTEM 1o HAaHOMETPOBBIM
TEXHOJIOTMYECKUM HOpPMaM, COBPEMEHHBIE METOJbl IMPOEKTUPOBAHUS
U(PPOBBIX CUCTEM

OcHoBHbIe 33aun dTana (yHKIIMOHATBHO-TOTHYECKOTO MPOSKTHPOBAHUS
U CBS3b O3TOT0 JTama ¢ JpYyrUMH JTanaMM B O0IIEM MapuipyTe
npoektupoBanus b1C

OcHoBHbIE (GOPMBI TIPEACTABICHUS JIOTHUECKUX (DYHKIUH, a TaKkxke
WHXEHEPHBbIE U MAILMHHBIE aJTOPUTMbl U METOJbl UX MHHMMH3ALUU U
MOCIEAYIOLIET0 CUHTE3a JIOTMYECKUX CXEM B 3a/JlaHHOM OHOIMOTEYHOM
6azuce

bynea anre6pa u sanemenTtHas 6a3a uudpossix NC

[{udpoBast MUKPOCXEMOTEXHUKA

HApyrue -

XaApPaKTCPUCTHUKHU

3.2.3. Tpynosast pyHkuus

MonenupoBanue GyHKIIHOHATHHOTO
YpoBeHb
ONMCAaHMS C UCIIOJIB30BAaHUEM MPOrpaMM
HaumMeHOBaHHE 6 . porp Koxn | B/03.7 | (momyposens) 7
COOBITUMHOTO U (WJIM) BPEMEHHOTO KBaTHUKALMH
MOJIETTUPOBAHUS
I .
POUCXOXKIAECHUE TPYLOBOU Opuruman X 3aMMCTBOBaHO U3
GbyHKIMN OpUrMHalIa
Kon Perucrpanuonnstit
OopurruHaa HOMED
podecCHOHANIBEHOTO
CcTaHJaapTa
TpynoBsie 1enCTBUS MogenupoBanue  pa3padOTaHHOTO  (YHKIMOHAJIBHOTO  ONHCAHMSA
cpeactBamu CAIIP
AHanu3 U CcpaBHEHHE PE3yJIbTaTOB MOJAEITUPOBAHUS (PYHKIIMOHAIBHOTO
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Heobxomumbie ymeHus

HeobxonuMble 3HaHUS

Jlpyrue
Xap aKTepI/ICTI/IKI/I

OMHCAaHUs C ATAJTOHHBIMHU PE3YJbTaTaMH MOJEIMPOBAHUS MOBEACHUYECKOMN
MOJEIN

Koppexkmus pyHKIIMOHAIBHOTO OMHUCaHUs HU(POBHIX OJIOKOB
®opmynupoBarh 3amauu GYHKIHMOHAIBHOM M BPEMEHHOH BepU(pHKALUH
JIOTHYECKUX CXeM M (DYHKIIMOHAIBHBIX OJOKOB

[TpakTHueckH NPUMEHSATh HHXCHEPHBIE METOJBI JIOTHYECKOTO CHHTE3a
MPOU3BOJILHBIX KOMOHMHAIIMOHHBIX W THIIOBBIX IIOCJIEAOBATEILHOCTHBIX
CXeM

[IpoBoauth MaIlIUHHbBIC AKCIIEPUMEHTBI c LICIIBIO OIICHKH
(O YHKIIMOHATBHBIX M BPEMEHHBIX XapaKTEPUCTHK JIOTHYECKUX DJIEMEHTOB
1 GYHKIMOHAIBHBIX OJIOKOB

TexHnYeCKUM aHTIIMHACKHUHI SI3BIK

[MpuHIHIBl QYHKIIMOHUPOBAHUS U YCIOBUS MPAKTUYECKOTO MPUMEHEHUS
0a30BBIX  JIOTHUECKHUX  AJIEMEHTOB W  (DYHKIMOHAIBbHBIX  OJOKOB
KOMOHMHALMOHHOM M IOCJIEI0BATEIbHOCTHOM JTOTUKU

OcHOBHbBIE alTOPUTMBI, HUCHOJB3yeMble Ha JTane (QyHKIUOHAIBHO-
noruueckoro mnpoektupoBanuss BUC, a Takke MeTOAbl OIEHKH HX
BBIYUCITUTENbHON 3(PGEKTUBHOCTH M TOYHOCTH HCIHOJB3YEMBIX B HHUX
MoAeaeH

3.2.4. Tpynosast pyHkuus

MonenupoBaHue pa3paboTaHHBIX YpoBeHb
HaumenoBauue u(poBHIX OJOKOB B COCTaBE BCe Kon | B/04.7 | (nomyposens) 7
CHCTEMBI B 1LICJIOM KBaI(HKALIH

IIpoucxoxaeHue Tpy0BOH
GbyHKIUN

TpynoBsie nercTBUs

3anMMCTBOBAHO U3

OpurpHan X
OpUTHHAIA
Kong PeructpanuonHsiit
OpHUTHHAJA HOMEp
poeCCHOHATHHOTO
CTaHIapTa

BcerpauBanme mogenu muudpoBoro O10ka B OOIIyI0 MOBEIECHYECKYIO
moxens Beerr CuK

Pa3pa60T1<a Ha6op013 TCCTOBBIX BOSI[CﬁCTBHﬁ, AHAJIOT'MYHBIX TCCTOBBIM
BOS}IGﬁCTBHﬂM CUCTCMHOI'O YPOBHS OITMCAaHHA

MonenupoBanue paboThl OJOKOB B COCTaBE BCEH CHCTEMBbI Ha KPUCTAILIE
cpeactBamu CAIIP

Heo6xoaumelie ymeHust

Heo0OxomuMele 3HaHUS

[IpoBoauTh MalllMHHBIE SKCIEPUMEHTHI c LEABIO OLIEHKH
(hYHKIIMOHATBHBIX M BPEMEHHBIX XapaKTEPUCTHK JIOTHUYECKUX IJIEMEHTOB
1 (YHKIIMOHATBHBIX OJIOKOB B COCTaBE BCEH CHCTEMBI HA KPUCTAJLIE
HNHuTtepnipeTpoBath pe3ynbTaThl MOJETUPOBAHUS B COOTBETCTBUHM C
MOCTaBJICHHOU 3agauei

Metoapl TpUMEHEHHUST THUIIOBON CHCTEMBI JIOTHYECKOTO MOJICTUPOBAHUS
NC u cuctem Ha Kpucramie

TexHUYeCKUHM aHTIMHACKHUHN SI3BIK

Apyrue
XapakTECPUCTUKHU
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3.2.5. TpynoBasi pyHkumsi

HanmenoBanue

IIpoucxoxaeHue Tpya0BOU
GbyHKIUN

[IpoBenenune nmporpaMMHO-anapaTHON YposeHp
CuK Koz | B/05.7 | (momyposenb) 7
Bepuduiamin Ch KBaJTU(UKAITHA
3anMCTBOBaHO U3
Opurunan X
OpHTrHHaNa
Kon Peructpanuonssiit
OpHUTrHHaNa HOMeEp
MpodeCcCHOHANTBEHOTO

cTaHaapra

TpynoBbie 1elCTBUS

Heobxonumele ymeHus

HeoOxoaumeble 3HaHUA

Jpyrue

XapPaKTCPUCTHUKU

MonenpoBaHue COBMECTHON pabOThl NPOrpaMMHONM U  almapaTHOMR
gacrerd CHK

AHanmu3 B3aUMOJEHCTBUS MEXAY HIMHHO-(PYHKIIMOHAIBHOW MOJENBI0 H
IIPOrpaMMHBIM oOecrieyeHueM Kak Habop KOMaH] Ajsl Impolieccopa
YcTpaneHue mpoOIeMHBIX CHTYAIHiA

Pa3zpaOaTbiBaTh M NOJJEpKUBaThb TECThl W TI'€HEPATOPbl TECTOB JUIS
IIPOrpaMMHOM U amnmnapaTHoi Bepu(UKaIMK IPOEKTa

Pa3zpaOaTbiBaTh M NOJJIEPKUBATh CPEACTBA ABTOMATH3aI[MM 3aIlyCKa
TECTOB ¥ BepUPUKAIIH

OTcnexxuBaTh U yCTPAHATh OUIMOKU U 1€(EKThl CUCTEMbI

TexHUYeCKU aHTTIMACKUN SI3bIK

Mertoponoruss COBMECTHOM BepH(UKalKMU MPOrpaMMHOM M amnmapaTHOM
yacreir CHK

OcCoOeHHOCTH pean3aluu MPOrPaMMHOIO M alNapaTHOrO HMCIOJHEHHS
CP-6nokoB

3.2.6. TpynoBas pyHkuus

Pa3zpaboTka u MmogenupoBanue YpoBeHs
HaumenoBauue TECTOBOT'O BO3JEHCTBUS U TECTOBOI'O Kon | B/06.7 | (momyposens) 7

BEKTOpa Ha (YHKIIMOHAJIbHBIE OJIOKU KBasHbuKain
[Ipoucxoxaenue TpyaoBoi Opurmman X 3aMCTBOBaHO U3
byHKINH OpHTHHaNa

Kon Peructpanmonsslit
opuruHaa HOMEp
npodecCHOHATBHOTO
cTaHmapra

TpynoBsie 1elCTBUS

Heob6xoaumeie ymenwust

AHanmM3  KOJOBOTO  TIOKPBITHs, OOECIEYMBAIOIIETO  BO3MOXKHOCTh
KOJMYECTBEHHOW OIEHKH (DYHKIMOHAIBHOTO MOKPBITUS TOTO WM WHOTO
TeCTa, 33/1aBa€MOT'0 Ha BXOJbl PACCMaTPUBAEMOI'0 YCTPOHCTBA

MozennpoBaHHU€E ¢ yU€TOM YTBEPKICHUM

[IpoBoauTh  MalIMHHBIE  OSKCIEPUMEHTHI  C  LEJIbI0  OICHKH
(YHKIMOHATIBHBIX M BPEMEHHBIX XapaKTEPUCTHK JOTMUYECKUX 3JIEMEHTOB
1 (QYHKIIMOHAJIBHBIX OJIOKOB B COCTAaBE BCEW CUCTEMBI Ha KpHUCTaslIe

HNHrepnpeTupoBaTh pe3ysbTaTbl MOJEIUPOBAHUS B COOTBETCTBUH C
IOCTaBJICHHOU 3agauei

Heo0xonumele 3HaHUS

TexHnYeCcKN aHTIIMNUCKUN A3BIK
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HApyrue
XAPaAKTCPUCTHUKU

MeToauKy MOCTPOEHUS TECTOBBIX BO3AEHCTBUI U OLIEHKU UX TOJHOTHI

3.3. O0001mennas TpynoBasi GyHKIus

CHHTE3 JIOTHYECKON CXEMBI B Oa3uce
BBIOpaHHOW TEXHOJIOTHUYECKON ONOIMOTeKH
Ha OCHOBC 3aIaHHBIX BPECMCHHBIX U YpoBeHb
HaumenoBanue A p Ny Kon C P 7
(U3MYECKUX OTPAaHUUCHHI C KBanu(pUKaLuK
HCII0JIb30BAHHUEM CPECACTB
aBTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHU
IIpoucxoxacHue
o . 3aMMCTBOBAHO U3
00001IeHHON TPYTOBOI OpurnHan X
OpHTHHAA
¢GbyHKIHN
Kong PeructpanuonHslit
OpHTHHANA HOMEp
po(heCCHOHATBHOTO
cTaHIapTa

BosmoxHbIE
HaNMEHOBAHUA
OKHOCTEN

Benyumit unxenep

['maBHBINM KOHCTPYKTOD
TexHUYeCKul TUPEKTOP

TpeboBanus k
00pa30BaHMIO U
00y4EeHHIO

Beiciiee oOpa3oBaHue — MarucTparypa
JlononHuTeENbHBIE MPO(hEeCCHOHATBHBIE IPOTPAMMBI — IPOrPaAMMBbI
MOBBILICHUS KBATU(PHUKAIIUH, IPOTPAMMBI TPOPECCHOHATBHON

MEepernoAroTOBKN

TpebGoBaHUs K OTBITY
MPAKTUYECKON pabOThI

He menee msitu et

Oco0Oble ycrmoBus
J0MycKa K pabore

[IpoxoxkeHne 00s3aTeNbHBIX MPEABAPUTEIBHBIX (TIPH MOCTYIUICHHH HA
paboTy) ¥ MepUOINIECKUX MEIUIIMHCKIUX OCMOTPOB (00cienoBanmii), a
TaK)K€ BHEOUEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00Cie10BaHMil) B
YCTAHOBJICHHOM 3aKOHO/ATEJIbCTBOM MOpsiIKe, 00y4eHHe MpaBUIaM

OXpaHbl Tpyaa

Z[OHOJ'IHI/ITGHBHBIC XapaKTCPUCTUKHU

HaunmenoBanue nokymeHnTa

Kon

HaumenoBanue 6a30B0ii rpynmsl, JOKHOCTH,
npodeccur WM CeNUuaIbHOCTH

OK3

1222

PYKOBO}II/ITeJ'II/I CIICIUAJIM3UPOBAHHBIX
(TTpOU3BOICTBEHHO-IKCILTYyaTAIMOHHBIX )
nojapasaeneHui (Cryk0) B MPOMBIIIIIEHHOCTH

1237

PykoBoauTenu noapaszaenenuit (cyx0) HaydHO-
TEXHUYECKOTO PA3BUTHS

2132

IIporpammucTsl

2144

N HXeHephI-211EKTPOHUKHN, UHKEHEPBI IO CBS3H U
IpUOOPOCTPOEHUIO

EKC

['maBHBINA KOHCTPYKTOP

HavanpHHK TEXHHYECKOTO oTacia

OKCO

210100

DNEKTPOHUKA U MUKPOIJIEKTPOHUKA

B
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210200 [TpoexkTupoBaHKE U TEXHOJIOTUS AIEKTPOHHBIX
CpEnCTB

210600 Hanorexnonorus

230100 WNudopmatrka u BEIYUCIUTEIbHAS TEXHUKA

240306 XuMHYecKasi TEXHOJIOTHS MOHOKPUCTAIJIOB,
MaTepUaJIOB U M3/ICJIUH IEKTPOHHON TEXHUKU

3.3.1. TpynoBasi pyHkumsi

o YpoBeHb
Pa3paboTrka Habopa orpaHUYCHHIA Ha
HaumenoBanue P p p Koz | C/01.7 | (nomyposenn) 7
IIponecc CUHTE3a KBaJ'II/I(bI/IKaHI/II/I
[Ipoucxoxaenue TpyaoBon 3aMCTBOBAHO U3
p A pyA Opurunan X
byHKIMN OpHUrHHANA
Kon PeructpanuonHslit
OpHUTHHAJIA HOMED
podeccHOHANBEHOTO
CTaHIapTa
TpynoBsie 1elCTBUS Pazpaborka Habopa yClIOBUH H OrpaHWYEHUH, HEOOXOAWMBIX JUISA

(G YHKITMOHUPOBAHHUS CXEMBI
Onucanue ¢ UCIOIB30BAaHUEM pa3pabOTaHHBIX OrPAaHUYCHUN TTapaMETPOB
TAKTOBBIX, BXOJAHBIX W BBEIXOJHEIX CHTHAJIOB
Pa3pabotka TpeOOBaHMN K OTHENBbHBIM MYTSAM WM TpyIIaM MyTeH
MIPOXOXKICHHS CUTHAJIA
HeobOxonumele ymenust ~ MIHTepnpeTHpoBaTh pe3ylbTaThl MOJEIHPOBAHUS B COOTBETCTBUHM C
IIOCTaBJICHHOM 3ajadueii
[IpoBoauThH MaIlIUHHbBIC 3KCIEPUMEHTBI c LIENTBIO OIICHKHU
(b YHKIIMOHATBHBIX M BPEMEHHBIX XapaKTEPUCTHK JIOTHUYECKUX IJIEMEHTOB
1 (YHKIIMOHATILHBIX OJIOKOB B COCTAaBE BCEH CHCTEMBI HA KPUCTAJLIE
HeoOxonuMble 3HaHUS TexHUUecKnit aHTIIMACKNN SI3BIK
Metononorus  (QyHKIIMOHAJIBHO-JIOTMYECKOIO  CHHTE3a  LU(POBBIX
yctpoiicTB cpeacrBamu CAIIP
OrpaHuueHust, HaKJIaIbIBA€MbI€ Ha MPOIIECC JOTHYECKOTO CHUHTE3a
HApyrue -

XaApPaKTCPUCTHUKHU

3.3.2. TpynoBas pyHkuus

Paspa6oTka criucka 1eneii B 6asuce YpoBeH®
Hanmenosanue Kox | C/02.7 | (momyposeHs) 7
o6ubmnorexu padpuxu-usrorosuresns CuK KBaTU(HUKAIIMH
[IpoucxoxaeHue Tpya0Boi Opurmman X 3aMMCTBOBAHO U3
byHKINH OpHrHHaNa
Kon PerucrpanuonHsiii
opHruHaNa HOMEp
MpodeCcCHOHAIBEHOTO
cTaHgapra
TpynoBbie nelicTBUS CuHre3 cniucka 1ieneit B 6aszuce OMOIMOTEKN TPEIPUITUS-U3TOTOBHTEIS

yurna cpeacrsamu CAITP
cDOpMI/IpOBa.HI/Ie OTYCTOB O BpeMeHHI:IX, MOIITHOCTHBIX XapaKTepI/ICTI/IKaX
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1M (POBON YaCTH CHCTEMbI Ha KPHUCTAJUIC WU CIOXKHO(DYHKIMOHAIBHOTO
OJI0Ka

Heo6xoaumbie ymeHus

HeobxonuMble 3HaHUS

HpOBOI[I/ITB CHHTE3 JIOTHYCCKUX CHCTEM Oe3 maMsaTu
HpOBOZ[I/ITB CHHTE3 JIOTHYECKHUX CUCTEM C ITaMATBIO

BEITOTHATE CUHTE3 JIOTHYECKHUX CXEM CO MHOTHUMH BBIXOIaMU
TexHUYeCcKUN aHTIIMUCKUN SA3BIK

Metononoruss  (yHKIIMOHATBHO-JIOTHYECKOTO  CHHTE3a  LU(POBBIX
ycTpoiicTB cpencrBamu CAIIP

Bynesa anre6pa u anemenTtHas 6a3a nudposbix UC
CuHTe3 BpeMEeHHBIX JIOrn4ecKux cxeM. CnennanpHas JOTHKa

Apyrue
XapaKTEPUCTUKHU

3.3.3. Tpynosasi pyHkuus

[TpoBenenue GpopMaIbHON JIOTHYECKOM VpoBeHb
Hanvenosanwe | Bepu¢ukanuu (LEC) Ha cooTBeTCTBUE Kon | C/03.7 | (momyposenn) 7
RTL-onucanus CiucKy mernei KBaAHKaH

[Ipoucxoxaenue TpyaoBoi
¢GbyHKIHN

TpynoBbie 1eicTBUS
Heob6xomumbie ymeHust

Heo0xomuMele 3HaHUS

Apyrue
XaAPaKTCPUCTHUKU

X 3anMCTBOBAHO U3

Opurunan
OpHIHHANA
Kon PerucrparuoHHsIit
OpHTrHHaNa HOMeEp
po¢eCCHOHATBHOTO
cTaHziapra

CpaBuenue ucxonHoro RTL-onucanus ¢ onucaHueM Ha ypOBHE CIIHCKa
LIENEH ¢ MOMOIIBI0 IPOrPAMMHBIX METOJIOB

[Honb3oBarbest  CAIIP  QyHKIMOHAIBHO-JIOTUYECKOTO  YPOBHS U
nporpamMmmamiu (opmansHoit Bepudukanuu (LEC)

TexHUYeCKN aHTTIUUCKUAN SI3BIK

Metoponorus  (YHKIHMOHAIBHO-JIOTHYECKOTO  CHHTE3a  LU(POBBIX
YCTPOICTB

OCHOBBI U IPUHIMIIBI (POpMaNBbHOM BeprHKanuy UPPOBOH anmnaparypsl

3.3.4. Tpynosas pyHkuus

Pa3paboTka u BcTpanBaHHe CpeiCcTBa YpoBeHsb
HaumeHoBaHue JUTSI CAMOTECTUPOBAHUA U KpuctainbHoro | Kox | C/04.7 (moxypoBeHs) 7
TECTHPOBAHHUS KBanuQuKanmu

[IpoucxoxaeHue Tpya0Boi
byHKITIN

TpynoBbie neicTBUS

3anMCTBOBaHO U3

Opurmnan X
OpUTHHAJIA
Kong PerucrpannonHsbiit
OopurMHaa HOMEp
podheccCHnoHaTBLHOTO
cTaHaapTa

Onpenenenne HEOOXOAMMOCTH MCIOJB30BaHUSI BCTPOCHHBIX CPEJICTB
TECTUPOBAHUS OJIOKOB CHCTEMBI HAa KPUCTAILIE

\Paspa60T1<a Ha0OpOB TECTOBBIX BO3ACHCTBUH ISt KpI/ICTaHLHoro\
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TECTUPOBAHUS U Bepudukanmm

Heobxomumeie ymenus | [Ipumensats Mmetosl opranusaiuu camoTectupoBanus B IC u CHK
Pa3zpabaTpiBaTh U IPUMEHSATH CUCTEMBI BCTPOSHHOT'O CAMOTECTUPOBAHUS
CoznaBath HAaOOpHI TECTOBBIX BO3ACHCTBHM AJIi MPOMBIIUICHHBIX
TECTEPOB

HeoOxonnMeie 3HAaHUA TexHUUecKUH aHTJIMUCKUN SI3BIK

Metoponoruss  (yHKUMOHAIBHO-IOTHYECKOTO  CHHTE3a  HU(POBBIX
ycTpoiicTB cpencramu CAIIP

Metoapl U CHOCOObI TOCTPOEHUS BCTPOCHHBIX TECTOB U OJOKOB
CaMOTECTUPOBAHUS

OcoOeHHOCTH annaparypsl Uil IPOMBIILIEHHOr0 TecTupoBanus MC

HApyrue -
XAPaKTCPUCTHUKU

3.3.5. TpynoBas pyHkuus

YpoBeHb
MoaenupoBanue OJIY4YEeHHOTO CIIMCKa
HaumenoBanue A - P o yd CuK Kon | C/05.7 (moxypoBeHb) 7
neneit mudporoit yactu CH KBaTHbIKAH
IIpoucxoxaeHue Tpy0BOI Opurmman X 3aMMCTBOBAHO U3
GbyHKIUN OpUTHHAaJIA
Kox opurnnana Peructpanuonsslit
HOMEp
po(eCCHOHATIBHOTO
cTaHmapTa

TpynoBbie neicTBUS MopenupoBanue pazpadboTtanHoro crucka meneit cpeacrsamu CAITP

IIpoBepka COOTBETCTBUS pPE3YIbTATOB MOJEIMPOBAHUS TPeOOBAHUIM
JUHAMHYECKUX XapaKTepUCTHK, aHalIu3 MOTpedsiseMONl MOIIHOCTH |
OLICHKa IJIOLIAAN
BrinonHeHne BpeMEHHOI0 aHajan3a ¢ Y4eTOM pacCUMTaHHBIX 3aJep’KeK Ha
OCHOBE KOMIIBIOTEPHOT0 MojenupoBanus cpeacrsamu CAIIP
HeoOxonumele ymenust  I[IpoBoauTh ~ MamIMHHBIE ~ 3KCHEPUMEHTHI  C  IEJIbI0  OLEHKHU
(GYHKIMOHATIBHBIX M BPEMEHHBIX XapaKTEPUCTHK JOIMUYECKUX 3JEMEHTOB
1 (YHKIIMOHAJIBHBIX OJIOKOB B COCTAaBE BCEM CHCTEMBI HA KPUCTAJLIE
WHTepnpeTupoBaTh pe3yapTaThl MOJEINPOBAHMS B COOTBETCTBHH C
MOCTaBJICHHOM 3a7auei

Heo0xonumMele 3HaHUS TexHnuecKu aHTIIMNUCKUN A3BIK
MeTtoibl TPUMEHEHUSI TUIIOBOM CHCTEMBI JIOTUYECKOTO MOJCIHPOBAHUSA
NC u cuctem Ha Kpucramie

Apyrue -
XaAPaKTCPUCTHUKU
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3.4. O0o01meHHas1 TpyaoBasi pyHKuus

Pa3pa60TI<a TOIIOJIOTMYCCKOI'O OITMCaHusA Ha
. YpoBeHb
Hauvenoanue | OCHOBE IIOJIY4EHHOI'O CIIMCKA LIETIEH € Kon | D 7
9 KBaTH(PHUKAIAN

y4eToM Habopa OrpaHUYCHUN

[Ipoucxoxaenue
N . 3anMCTBOBAHO U3
00001IeHHON TPYI0BOIT Opurnaan X
OpHTHHAJIA
¢GbyHKIAN
Kong PeructpanuonHslit
OpHTHHAJIA HOMEp
npodeccHoHaNbEHOTO
cTaHaapra

Bo3moxxHbIE
HauMEHOBaHUS
JOJDKHOCTEM

Benymmii unxenep
['11aBHBINM KOHCTPYKTOP
TexHuuecKkui TUpEKTOp

TpeboBanus
00pa3oBaHMIO U
00yUYeHUIO

Beiciiee oOpa3oBaHue — MarucTparypa
PexomeHryeTcs TOMOIHUTENIbHOE TPOPECCHOHATBHOE 00pa30BaHNE —
IIporpamMmbl NOBBINICHUS KBaHI/I(i)I/IKaIII/II/I

TpeboBaHus K ONBITY
MPAKTUYECKON pabOTHI

He menee st et

Oco06ble ycrnoBus
Jorycka K pabote

[TpoxoxkeHre 00s3aTeNIbHBIX MPEIBAPUTEIBHBIX (TIPH MOCTYILICHHH Ha
paboTy) U MEPUOANIECKUX MEAUIIMHCKUX OCMOTPOB (00CIenoBanmii), a
TaK)ke BHEOUEPETHBIX MEAUIIMHCKIX OCMOTPOB (00ClieIoBaHMii) B
YCTaHOBJICHHOM 3aKOHOATEILCTBOM IMOPSJIKE, 00yUICeHHE TIPABHIIaM OXPAHbI

Tpyaa

JIOOTHUTENBHBIE XapaKTEPUCTUKH

Kon HaumenoBanue 6a30B0ii rpymIibl, JOKHOCTH,
HaunmenoBanue nokymeHnra
MPO(ECCUU WIH CTICIIHATBHOCTH
OK3 1222 PykoBonuTenu crnenuann3upoBaHHBIX
(TIpOM3BOCTBEHHO-IKCIUTYaTaI[HOHHBIX )
noJipasienenuii (Ciyx0) B IPOMBIIIJICHHOCTH
1237 PykoBoauTenu moapazaenenuii (cimyx0) HaydHO-
TEXHUYECKOTO Pa3BUTHS
2132 [IporpamMmMucTsI
2144 W HXeHephI-27EKTPOHUKH, NHKEHEPHI 110 CBA3H U
pUOOPOCTPOCHUIO
EKC - ['1aBHBIN KOHCTPYKTOP
- HauvanbHUK TEXHUYECKOTO OT/IeNa
OKCO 210100 ONEKTPOHUKA U MUKPOIIEKTPOHHUKA
210200 [IpoexTHpoBaHUE M TEXHOJIOTHUS JIEKTPOHHBIX
CpPEACTB
210600 Hanortexnomorus
230100 WudopmaTrka u BEIYUCIUTEIbHAS TEXHUKA
240306 XuMHu4YecKasi TEXHOJIOTHUSI MOHOKPHCTAJIIOB,
MaTepUasoB U U3ICIIUN dJIEKTPOHHOU TEXHUKH

B
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3.4.1. TpynoBas pyHkuus

YpoBeHb
Pa3paboTtka miaHa Kkpucrajnia
HanmeHoBanue p P ’ Kon | D/01.7 (momypoBeHs) 7
pasMenieHre 0JIOKOB KBATH O HKATH
IIpoucxoxnenue T BOU WMCTBOBAHO U
POHCXOXKIEHUE TPYLOBO Opuruman X 3aUMCTBOBaHO U3
byHKIUH OpHTrHHaNa
Kon Perucrpanuonssiit
OpHUTrHHaNa HOMeEp
pohecCHOHAIBHOTO
CTaHJapTa
TpynoBsle 1eHCTBUS PazpaboTka npenBapuTebHOTO IUIaHA KPHCTAIIA

Pa3zmMemienne MakpoO10K0B, B TOM yucie annapaTHbix CP-010k0B
BeimonHeHue TmpenBapUTENbHOTO TPOCKTUPOBAHUS IENed 3eMiid |
UTaHUsA

Heo6xomumbie ymenust | [lombp3oBatbes METO/IaMHu IPOTPaAMMHOTO ¢du3uaeckoro
IPOTOTUIMPOBAHUS, [IPEIBAPUTEIILHOTO Pa3MEIIECHUS 3JIEMEHTOB, OLEHKU
noTpeOIsieMOil MOILTHOCTH, IUIAHHMPOBAHUS INUH TMUTAHUS W HEPAPXUH
TAaKTOBBIX CHUTHAJOB, KAaYeCTBEHHOM OLIEHKM BO3MOXHBIX HCKaXEHUH
CHTHaJIa

Brnaners cnoco6amu mpoBepKU MPOEKTOB HA COOTBETCTBUE TEXHUUECKOMY
3aJIaHUIO0

Heo6xonumeble 3Hanust ~ TexHUUECKUH aHTVIMHCKUH A3BIK

OcCHOBHBIE METOJBI MOJCIHPOBAHUS W (PHU3HMUECKOTO MAKETHPOBAHMUS,
COCTaB MPOrpaMMHO-AIMAPATHBIX IUIATGOPM Ui MPOTOTUIIMPOBAHMS
U(POBBIX YCTPOUCTB

XapakTepHble OCOOCHHOCTH 3Tama MpeABApUTENBLHOIO pa3MEIleHus M
KOMIIOHOBKH kpucraia CHK

Jpyrue :

XApPaKTCPUCTHUKHU

3.4.2. TpynoBas pyHkuus

Pa3memenue cTaHIapTHRIX STYECK U VpoBeHs
HaumenoBauue BBITIOJIHEHHUE MPEIBAPUTEIHHOM Kon | D/02.7 (TIomypoBeHB) 7
TPacCUPOBKU KkBajMuKanuu

[Ipoucxoxaenue Tpya0Boi 3aMMCTBOBAHO U3

Opurunan X

GbyHKIMN OpHTI'HHaJIA
Kon PerucrpanuonHsiii
OpHTHHaJIA HOMEp
PO eCcCHOHAIBEHOTO
cTaHaapra

pr,Z[OBBIe HeﬁCTBHﬂ PaSMeH_ICHI/Ie CTAaHAAPTHBIX AYCCK IMPOCKTA C HCIIOJIB30BAaHUCM CPECACTB

CAIIP

[IpenBapuTenbHas TpacCUpOBKa MEXOJOYHBIX COEJUHEHHUH MPOEKTa C
ucnoibzoBanueM cpeacts CAIIP

HCO6XOI[I/IMBIC YMCHUA ITonp30BaThCs METOJaMH IporpaMMHOTIO (bI/ISI/ILICCKOF (O)
MMPOTOTUIIMPOBAHUA, ITPEABAPUTCIIBHOTO PAa3MCIICHUA 3JICMCHTOB, OLICHKHU
HOTpG6JI$IGMOI>i MOINHOCTH, IUIAHUPOBAHUSA [IIWH MUTAHWUA W HCpAPXHU
TAaKTOBBIX CHUT'HAJIOB, KauyeCTBCHHOMU OLICHKHW BO3MOXHBIX HCKaKCHUM
CHUTHaJ1a

created by free version of
0 DociFreezer


http://www.docufreezer.com/?df-dlabel

24

BJIaI[eTB crocodoamMu MPOBCPKU IMPOCKTOB HA COOTBCTCTBHUC TCXHUUCCKOMY
3aaHNIO

Heobxonumebie 3Hauust ~ TeXHUUECKUN aHTTIUICKUHN S3BIK
OCHOBHBIE METO/IbI MOJIEIMPOBAHUS U (PU3MUECKOTO0 MAaKETUPOBAHHUS
OcoOeHHOCTH J3Tamna NpPeABAapUTEIbHOW TPAaCCUPOBKM U  pa3MELICHUS
CTaHJAPTHBIX sYeeK U KOMIOHOBKH kpuctamuia CHK

Apyrue -
XapaKTEPUCTUKHU

3.4.3. TpynoBas pyHkumsi

Ocy1iecTBIICHUE MTPEBAPUTEIIHHON
YpoBeHb
OKCTpaKIUU IMapasuTHBIX IIapaMCTPOB
HaumenoBanue paki P P POB, Kox | D/03.7 (omypOBEHB) 7
MMPOBCACHUEC CTATUUCCKOIO BPECMCHHOI'O KBanI/I(bI/IKaHI/II/I
aHaJIu3a
[Ipoucxoxaenue TpyaoBoi 3aMCTBOBAHO U3
p A pyA Opurunan X
byHKIMN OpHUrHHANA
Kon opurunana Peructpanumonsslit
HOMEp
po(eCcCHOHATBHOTO
cTaHaapra
TpynoBsie aencTBUS [Iponienypa npeaBapuTeabHON SKCTPAKIMK apa3uTHbIX nmapamerpoB CHK
Cratuueckuii BpEMEHHON aHAIM3 U BBIUMCICHUE 3aJIEPKEK CPEICTBAMU
CAIIP
HeobOxonumelie ymenust  [IpoBoauTh (u3nueckoe MpOEKTHPOBAHHME U BepU(DUKALMIO CPEICTBaMU
CAIIP

BBINONMHATE CTaTHYECKNI BPEMEHHOM aHAIN3

HeobxoauMele 3HaHUS TexHuuecKkuil aHTJIMUCKUM SI3BIK
OCHOBHBIE METO/IbI MOJICTTUPOBAHUS U (PU3UUECKOTO MAKETUPOBAHUS
MeTop1 1 0COOEHHOCTH MPOIIETYPhI SKCTPAKIIUU

Apyrue -
XaAPaKTCPUCTHUKU

3.4.4. Tpynosas pyHKuuSsA

[IpoBenenue ananuza noTpedIsIeMoit YpoBeHb
HaumMeHoBaHMe MOIITHOCTH U paclpeieSICHHs TEIa 1o Kon | D/04.7 (moLypoBEHB) 7
KPHCTaJLTy KBaJTU(PUKAIHA

IIpoucxoxaeHue Tpya0BOi X 3aMMCTBOBAHO W3

OpurnHan

byHKITIN OpuUrvHaia
Kong PerucrpannonHsbiit
OpUrMHaJa HOMEDP
podheccCHnoHaTBLHOTO
cTaHJgapTa
TpynoBbie necTBUS AHanmu3 notpebiisieMol MOIITHOCTH, pacpeieNICHUs Terjia 10 KPUCTAILTY U

y4eT IEKTPOMUTPAITIOHHBIX 3 (EKTOB
[leperuianupoBKa 1ieneil MUTaHKsI ¥ 3€MJIM CUCTEMBbI Ha KpUCTAJLIE

Heo6xonumbie ymenust  IIpoBoauTh ¢u3nueckoe MPOEKTUPOBAaHUE M BepUUKAIUIO CPEACTBAMHU
CAIIP
BbINOIHATE CTaTUYECKUN BPEMEHHOM aHAIN3
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Heo0xonumMele 3HaHUS

TexHUYEeCKU aHTTIMUCKUN SI3BIK
Teopus TertoBbix nporeccoB B UC u CuK

MeTtouka yuera moTpedasieMol MOIIHOCTH
TexHomornueckue orpanndeHust Ha GyHKimoHanbHbIe ciion MC u CHK

Apyrue
XapaKTECPUCTUKHU

3.4.5. TpynoBasi pyHkumsi

HaumeHnoBaHue

YpoBeHb
Pa3paboTka orpaHUYeHus A1 AepeBa P
p p UL 1P Kox | D/05.7 (moaypOBEHS) 7
cunxpocurnainoB CHK KBATHHKAIIH

IIpoucxoxaeHue Tpya0BOU

3anMCTBOBaHO U3
Opurunan X

GbyHKIUN OpUTHHaJIa
Kon opurnnana Peructpanuonsslit
HOMEp
npodeccroHanbHOrO
cTaHmapTa
TpynoBeie 1eHCTBUS CuHre3 nepeBa TakToBbIX curHanoB CHK
HGO6XO,Z[I/IMBIC YMCHU Ilonp30BaThCA IIporpaMMHbIMHU cpeacrBamMu IMOCTPOCHUA JACpeBa
CHUHXpOCHUTHaJIa
BEIOIHATE cTaTHYECKUMN BpeMCHHOﬁ aHaJIn3
Heo6xonumeble 3nanus  TexHUUECKHUI aHTTTUHCKUM SI3bIK
OcoGenHocty (hOpMUPOBAHUS JEPEBA CUHXPOHHU3AIII
[udposas cxemoTexHuka
Jpyrue -
XapaKTepUCTUKHU
3.4.6. TpynoBas pyHkuus
OCyIIECTBIEHUE JEeTATLHON YpoBern
HaumeHoBaHue Crk Koxn | D/06.7 (oLypoBeHB) 7
TpaccMpoBKH LH KBaJIU(pUKALIUH
IIpoucxoxneHue OBO 3auMCTBOBAHO U3
POHUCXOXKEHUE TPYI0BOM Opnrmman X HWMCTBOBAHO U
byHKIHT OpUTHHATA
Kon PerucrpanuonHsiii
OpUTHHATA HOMeEp
podeCcCHOHAIBEHOTO
craHjapra
pr,ZlOBBIC ,[[CI>'ICTBI/I$I 3KCTpaKI_[I/I$I Mapa3uTHBIX mapaMeTpoB, BBIYUCICHUC 3aACPIKKU

pacrpoCTpaHEHUS CUTHAJIA, CTATUYECKUI BPEMEHHOW aHAJIN3

Pa3MmenieHne KOHTAKTHBIX IUIOMIAN0K C LEMSIMU 3alUThI
JleTanbHas TpacCHUpPOBKA LIETIEN CUCTEMBI Ha KPUCTAJLIE

dunanpHas 9KCTpaKIuAa Imapa3uTHBIX napamMceTpoOB, CTaTUYECKHUIM

BPEMEHHOM aHaJIU3

HeobxonumMelie ymeHus
HeoOxonnMeie 3HAHUS

Apyrue
XapaKTCPUCTUKH

[Tonb30BaTbCs MPOrpaMMHBIMU CPEACTBAMU TPACCUPOBKHU KpUCTAJLIA
TexHnYeCcKUN aHTIIMUCKUN A3BIK

MapiipyT NpoeKTUPOBaHUs, OCOOCHHOCTH TPACCHPOBKH KpUCTAJLIA
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3.5. O6001menHas TpyaoBasi QyHKIHS

Pa3paboTka aHamoroBoi 4acTy HHTETPaTbHOM VpoBeHb
HaumenoBanue Kon 7
CXEMBbI HJIM CUCTEMBbI Ha KpUCTAJLIC KBaNHUKAHH
IIpoucxoxaeHue
N . 3aMMCTBOBAHO U3
00001IEHHON TPYI0BOI Opurunan X
opurvuHajia
GbyHKIUN
Kon PerucrpanuonHuslit
opurvuHajia HOMCED
po(eCCHOHATHHOTO
CTaHIapTa
BosmoxHbIE Benyumit unxenep
HAUMEHOBAHUS I'maBHBIN KOHCTPYKTOP
JTOJKHOCTEH TexHu4ecku TUPEeKTOp

TpeboBanus Briciee oOpazoBanue — Maructparypa

00pa3oBaHMIO U
00y4eHUIO

PGKOMGHI[YCTCH JOITOJIHUTCIIBHOC HpO(beCCI/IOHaJ'H:HOG O6pa?>0BaHI/Ie —
IMporpaMmbl HOBBIICHU A KBaJII/I(l)I/IKaIII/II/I

TpebGoBaHUS K OIBITY
NPaKTHYECKON paboThI

He menee nsatu net

Oco0bie ycroBus
J0IyCKa K paboTe

[IpoxoxkneHne 00s3aTeNbHBIX MPEABAPUTEIBHBIX (TIPH MOCTYIUICHHH HA
paboTy) ¥ MepUOINIECKUX MEIUIIMHCKUX OCMOTPOB (00cCienoBanmil), a
TaK)K€ BHEOUEPETHBIX MEAUIIMHCKUX OCMOTPOB (00CiIeI0BaHMil) B
YCTAHOBJICHHOM 3aKOHO/ATEJIbCTBOM MOpsiIKe, 00yyeHHe MpaBuiIaM
OXpaHBI Tpy/a

I[OHOJ'IHI/ITGHBHLIC XapPaKTCPUCTUKU

Kon HaumenoBanue 6a30B0ii rpynmsl, JOKHOCTH,
HaumenoBaHue noKymMeHTa
npodeccun WM CelualbHOCTH
OK3 1222 PykoBonuTenu crnenuanu3upoBaHHbIX
(TpOU3BOJCTBEHHO-IKCILTyaTallHOHHBIX )
nojApa3aesieHuit (C1y»0) B MPOMBIILIEHHOCTH
1237 PykoBonuTenu noapasaeneHuii (ciyx0) Hay4dHO-
TEXHUYIECKOTO Pa3BUTHS
2132 IIporpaMmMucTsl
2144 WHXeHephI-271eKTPOHUKH, HHXXEHEPBI 10 CBSI3U U
PpHUOOPOCTPOCHHUIO
EKC - I'1aBHBIN KOHCTPYKTOP
- HauvanbHUK TEXHUYECKOTO OT/IeNa
OKCO 210100 ONEKTPOHUKA U MUKPOIIEKTPOHHUKA
210200 [IpoexkTupoBaHue U TEXHOJIOTHS AJIEKTPOHHBIX
CpencCTB
210600 HanotexHnonorus
230100 WNudopmaTrka n BEIMUCIUTEIbHAS TEXHUKA
240306 XuMuyeckasi TEXHOJIOTHSI MOHOKPUCTAJIJIOB,

MATEPHUAIOB U U3ICIIUN SJIEKTPOHHON TEXHUKH

created by free version of
0 DociFreezer



http://www.docufreezer.com/?df-dlabel

27

3.5.1. TpynoBasi pyHkumst

HpOBeI[eHI/IC aHaJIn3a TEXHUYECKOI'O
YpoBeHb
3aJaHus Ha aHaJIOI'OB qacTb
HaumenoBanue a yIo ’ . Kox | E/01.7 | (monmyposens) 7
pa3paboTKa apXUTEKTYPhI aHAJIOTOBOM KBaTU(UKALMH
NOJCUCTEMBI
[Ipoucxoxaenue TpyaoBoi 3anMCTBOBAHO U3
p A pya Opurunan X
¢GbyHKIAN OopuTHHANIA
Kong Peructpanuonsslit
OpHUTHHAJA HOMEp
po¢heCCHOHATHFHOTO
CTaHJapTa
pr,I[OBBIe ﬂeﬁCTBHH AHann3 aHAJIOTHYHBIX TOTOBBIX peI_HeHI/Iﬁ U OIIpCACIICHUC 06mero coCTaBa

6moxoB aHanoroBoit yactu CuK
Omnpenenenre HEOOXOAUMBIX YPOBHEN MUTAIONINX, BXOAHBIX M BBIXOJIHBIX
HaIpsDKEHUN
Omnpenenenre HEOOXOAMMOTO OBICTPOACHCTBUS, IPEIEIOB OTPEOIIEMO
MOIIHOCTH, TUIOMIA/IA U JIPYTUX CIIEIUATBHBIX ITaPaMeTPOB OJIOKOB
Pa3pabotka crienuukanuu 6JI0KOB aHAJIOTOBOM MOJACUCTEMBI
OnpeneneHre OKOHYATEIIPHONW apXUTEKTYpPhl aHAJIOTOBOW YaCTH CHCTEMBI
Ha KpUCTaJlIe
Heobxonumeie ymennsi ~ Pa3pabaTeiBaTh crienuUKAIUIO aHAJOTOBBIX 0JI0KOB
[IpoekTupoBaTh CXeMbl aHATIOTOBOT'O 1 CMEIIAHHOTO CUTHAJIOB
Heobxonumeie 3Harust  [IpuHIUIIBI TOCTPOCHUS U ()YHKITMOHUPOBAHUS aHATIOTOBBIX YCTPOWCTB
AHanoropasi CXeMOTEXHHKA
MaremaTnyecKkuii aHAJIN3
Jpyrue :

XapaKTCPUCTHUKHU

3.5.2. TpynoBas pyHkuus

[IpoexTHpoBKa MOBEACHYECKONH MOIEITH
AHAJIOTOBOM YaCTU MPOEKTA IS YposeHb
HaumeHnoBaHue . Kon | E/02.7 | (momyposens) 7
MOACIIMPOBAHUA B COCTAaBEC BCCH KBaJ'II/I(bI/IKaL[I/II/I
CHUCTEMBEI B LICJIIOM
IIpoucxoxneHue T BOM aMMCTBOBAHO M
POHCXOXK/ICHUE TPYIO0BO Opurmian X 3aMMCTBOBAHO W3
byHKITIN OpUTr'MHAaJIa
Kong PerucrpannonHsbiit
OpHIHHANA HOMED
po¢ecCHOHATBHOTO
cTanjgapra
TpynoBble neicTBuUs Onpenenenue Habopa U cocTaBa 6;10k0B aHasI0roBoil yacT CHK

VYcraHoBiaeHue HEOOXOIUMOW CTEIEHHM JeTalu3aluud Mojeieii OJ0KOB
AQHAJIOTOBOM YaCTH CUCTEM Ha KpUCTaJIIe

Omnpenenenre Habopa BXOIHBIX M BBIXOIAHBIX MMEPEMEHHBIX KaXKIOTO
OTAeIbHOTO OJToKa aHayiorosou yactn CHK

CocraBiieHue cenupuKanum

Br16op cpeacTBa onrcaHus MTOBEACHYECKON MOIETH

PazpaboTka  BBICOKOYPOBHEBOW  TOBEACHYECKOH  MOAETH  OJIOKOB
ananorosoi yactu CHK
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MogenupoBaHue, OTiazka U BepUQHKaIMig OJIOKOB aHAJIOrOBOH YacTH
CuK
PazpaboTka  KOMIIJIEKTa  CONpPOBOJUTEIBHOM  JOKYMEHTAMUd |
pPEKOMEHIalluii 110 UHTET ALK MOJIEJIel aHaJIOTOBBIX OJIOKOB B MPOTOTHUIL
CuK

HeoOxonumble yMeHUsT ~ APryMEHTHPOBAaHHO  OOOCHOBBIBaTH ~ HEOOXOAMMOCTh  pazOueHHs
aHAJIOrOBOM YacTW MpoekTa Ha Oyioku (corsacHo T3 wumm Tekyleu
HEOOXOIMMOCTH )
ComnocraBnste TpeboBanus T3 ¢ ypoBHEM AeTanu3anuy MoJenu 0JI0KOB
Onpenenstb MOAETUPYEMBbIE XapaKTEPUCTUKU aHAJIOTOBBIX OJIOKOB
CocTaBiaTth crienuUKaIuyl aHAIOTOBBIX OJIOKOB
[IpaBmiIbHO OLIEHUBAaTH BO3MOXKHOCTHU CPEJCTBA OIMCAHUS MOJENed U
COIIOCTABJIATh UX C YPOBHEM MOJIENH U CHeIupUKaIuei
Brnaznets cpencTBaMu aHAIOrOBOTO MPOTOTUITUPOBAHUS BEICOKOTO YPOBHS
Bnamerh BBICOKOYpPOBHEBBIMU si3bikaMu  omucanust  Verilog-A(AMS),
VHDL, Mathlab
Brnagets MeTonukoi aHanoroBoro moaenuponanus cpeacrsamu CAIIP
Bnanets uncrpymenrapuem CAIIP
CocTaBnath  CONMPOBOAMTEIHLHO-HOPMATUBHYIO  JOKYMEHTAIMIO IO
YCTaHOBJICHHOMY 00pa3iry

HeobOxonumeble 3Hanust = TexHUYeCKU aHTTIUHCKUN S3BIK
S3wiku moBeaeHueckoro onucanus (Verilog-A(AMS), VHDL, Mathlab)
MeToauK1 aHaIOTOBOTO MOJICIUPOBAHMUS
MeTtonuku Bepudukanuu aHanoroBoit yactu CHK

Jpyrue :

XaApPaKTCPUCTHUKHU

3.5.3. TpynoBas ¢pyHkuus

OcymiecTBiieHre BepUPUKAITIT YpoBeHb
HaunmenoBanue | MOBEIEHUYECKON MOJEIIN B COCTaBE BCeEl Kon | E/03.7 | (momyposens) 7
CrK KB UKAITIHI

[Ipoucxoxaenue TpyaoBoi X 3auMCTBOBaHO U3

Opurusan
¢GbyHKIAN OpUTHHANIA
Kong Peructpauumonssiit
OpuUTHHAJA HOMED
PO eCcCHOHAIBEHOTO
cTaHaapTa
TpynoBsie nencTBUS Brei6op MeTonuku BepudUKauu noBeaeHueckoit moaenu B cocraBe CHK,

ornpezeneHue Habopa CPeICTB MOJICIUPOBAHUS U BepUUKaIIUU
[udpo-ananororoe (CMemaHHOE) MOJECIUPOBAHHE C HCHOJIb30BAHUEM
IIOBEJACHYCCKHUX MOJIG.]'IGfI AaHaJIOTOBbLIX U I_[I/I(l)pOBI)IX IIOACUCTEM

OrneHka MpaBUIIBHOCTU BBIOOpA apXUTEKTYyphbl aHanoroBoi yactu CHK u
IIPOBEPKA KOPPEKTHOCTH MOBEICHYECKON MOJIEIIA aHAJIOTOBOM

IIpy HEoOXOAMMOCTH KOPPEKTUPOBKA apXHUTEKTYphl, COCTaBa WIH
HOBeAEeHUYECKON Moein aHaorosoil vactu CaK

Heo6xonumbie ymenust | [lonp3oBaTbcst METOAMKONW M MapIIpYTOM BepU(UKALUHU MOBEACHUYECKOM
MOJEIHN
Bnanets nncrtpymentapuem CAIIP

HeoOxonnMeie 3HAHUS TexHnYeCcKUN aHTIIMUCKUN A3BIK
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Oco0eHHOCTH TPOSKTUPOBAHUS CXEM CMEIIAHHOTO CUTHAJIA

Mapuipyt npoektupoBanust UC u CuK

Apyrue
XapaKTEPUCTUKHU

3.5.4. TpynoBas pyHkuus

Pa3paboTka cXeMOTEXHHUECKHX YpoBeHb
HaumenoBanue . N Kon | E/04.7 | (momyposens) 7
OIIMCAHMH OJIOKOB aHAJIOTOBOM YacTH KBaTA KA
IIpoucxoxaexHue Tpya0Boi Opurmnan X 3aMMCTBOBAHO U3
byHKIMN OpHTrHHaNa
Kon Perucrpanuonssiit
OpuUrruHaJia HOMCED
po¢heCCHOHATHFHOTO
cTanAapTa
TpynoBble neicTBUs Pa3Ouenne aHanoroBeix ONOKOB Ha (yHKIMOHAIBHBIE CYyOOIOKH

HEOOJIBIIIOTO pa3Mepa
Pa3paboTka cxeMOTEeXHUYECKUX pelleHull (PYHKIHMOHAIBHBIX CyOOJIOKOB,
CO3/IaHUE CUMBOJIBHBIX MTPEICTABICHHIMA
Pa3paboTka u omucaHue TECTOBBIX OKPYKEHUH [ aHaJOTOBBIX
cy0010K0B
I'paduueckuii cxeMHBIi BBOJA 3JEMEHTOB OJOKOB C HCIIOJIb30BaHUEM
CTaHIAPTHBIX OMOJIMOTEK SJIEMEHTOB H OuOIMOTEK M3 CcOCTaBa
HCIOJIb3YEMOM TEXHOJOTHYECKON MI1aT(OopMbl
[TocTpoenne uepapXxuuecKkoil CTPYKTYphl U3 JIaHHBIX CYOOJIOKOB,
MIPEACTABIISIIONIEH BCIO AHAJIIOTOBYIO IMOJICUCTEMY B [EJIOM
Ha ocHoBe rpaduueckoil »JIeKTpUYECKOW CXEMBbl MOCTPOCHHE CIHCKA
coenuHenuit B opmare SPICE
Heobxonumelie ymennst ~ Pa3pabaTeiBaTh aHanoroBbie OJ0KH
[TpoBoaUTH MOJIETMPOBAHKE AaHATIOTOBBIX 0J10KOB cpencTBamu CATIP
Heobxonumele 3Hanust = TexHUYeCKU aHTTTUHCKUN S3BIK
MaremaTnyecKuii aHAJIN3
[TonynpoBOIHUKOBASI CXEMOTEXHHKA
AHaJIOroBas CXeMOTEXHUKA
MapuipyT npoeKTHPOBaHUS
CAIIP ananoroBoro npoeKTHPOBAHUS U MOJIETHUPOBAHUS

Apyrue -

XapaKTECPUCTHUKHU
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3.5.5. TpynoBasi pyHkumst

MoaenupoBaHu€e U aHAIU3 PE3yJIbTaTOB YpOBEHS
HammenoBanne | MOJEJIIMPOBAHUS OTAEIbHBIX aHAJIOTOBBIX Kon | E/05.7 | (nmonyposens) 7
OJIOKOB W aHAJIOTOBOI Y4aCTH B LIEJIOM KBaM(pUKALHH
IIpoucxoxaeHue T OBOM 3aMMCTBOBAHO U3
p A pyA Opurpran X
GbyHKIMN OpHUIHHaJIa
Kon Peructpanuonssiit
opurvuHajia HOMCD
podeCcCHOHANBEHOTO
cTaHzapTa
TpynoBbie 1elCTBUS [ToaroToBKa K CXEMOTEXHHYECKOMY MOJICITUPOBAHUIO CYOOIOKOB

BpemenHol aHanu3, aHaIu3 MO MOCTOSIHHOMY U IO IEPEMEHHOMY TOKY,
aHaJIM3 ILIYMOB, AaHAJIU3 B TEMIIEPATypHOM JHara3oHe, CHEKTPaJbHBIN

aHaIu3
CraTtucTuueckuii aHalnM3 M «aHalu3 [0 Yrjaam» Uil ONpPEIesICHUs
MIPaBUIbHOCTH (YHKIIMOHUPOBAHUS CXEMBI npu pazbpoce

TEXHOJIOTMYECKHUX IMAPAMETPOB IIPU U3TOTOBICHUH

AHanu3 KOpPEeKTHOCTU Pa3pabOTaHHOM IIEKTPUUECKOM cxeMbl cy00I0Ka

MonenupoBanue u BepupUKaus Bcel aHAIOTOBOM IMOACHCTEMBI B IIEJIOM
HeobOxonumeie ymennst ~ Pa3pabaThiBaTh aHANIOTrOBbIE OJIOKH

[IpoBoauTH MOJETMPOBAHKE AHATIOTOBBIX 0J1I0KOB cpenctBamu CATIP
HeobOxonumebie 3Hanust = TexHUYeCKU aHTTIUHCKUHN S3BIK

MaremaTuyecKkuii aHAJIN3

[TonynpoBOoIHUKOBAs CXEMOTEXHUKA

AHaJIOroBas CXeMOTEXHHUKA

MapuipyT npoeKTUpOBaHUS

CAIIP aHanoroBoro npo€KTUPOBAHMS U MOJEITUPOBAHUS

Apyrue -
XaAPaKTCPUCTHUKU

3.5.6. TpynoBas pyHkuus

Pa3zpaboTka Tonmomoruueckux YpoBeHb
HaumenoBauwue MIPEJICTABICHUIA OTACTHHBIX AaHAJIOTOBBIX Kon | E/06.7 | (momyposens) 7
OJIOKOB M aHAJIOTOBOM YacTH B LIEJIOM KBaTH( UKL

IIpoucxoxaeHue TpyaoBoi X 3anMCTBOBAHO U3

Opuru=aan

byHKITIN OpUTrMHAJIa
Kon PerucrpanuonHsiit
OpHTrHHaNA HOMEp
PO eCcCHOHAIBEHOTO
cTaHmapra

pr,Z[OBBIC HeﬁCTBHH Pa3pa60T1<a TOIIOJIOTHYCCKUX qepTenceI?I OTACIBHBIX aHAJIOT'OBBIX 0JI0KOB B

PY4YHOM pEXUME

PazpaGorka HaOopa orpaHM4yeHHi Ha KOH(UTYpalMH TOIOJOTHYECKUX
MIpe/ICTaBICHUI aHaJIOrOBbIX CYOOIOKOB

Pa3paboTka TOMONIOTHYECKUX YepTEKEN OTACTHHBIX aHAIIOTOBBIX OJIOKOB B
aBTOMATH3MPOBAHHOM PEKUME

Pa3paboTka TOMOIOTHYECKOTO YepTeka aHAJIOTOBOM YacTH B IIEJIOM
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Heo6xoaumbie ymeHust

HeobxonuMble 3HaHUS

HApyrue
XAPaKTCPUCTHUKU

Pa3pabatpiBaTh aHAIOTOBBIC OJIOKU

ITons30BaThCsA IMporpaMMHbBIMHU cp€acTBaMu TOITIOJIOIUYECKOI'O
IMIPOCKTUPOBAHUA U MOJACIIMPOBAHUS.

ITons30BaThCsA MCTO,HHKOﬁ aHaJIOT'OBOT' O TOITIOJIOTHYECKOTI'O
MOZACIIMPOBAHUA

TexHUYeCcKUN aHTIIMUCKUN A3BIK

MaremaTnueckuii aHaInu3
[TonynpoBoAHMKOBAsI CXEMOTEXHHUKA

AHanorosag cXeMOTEXHHKA
MapuipyT npoeKTHPOBaHUS

Oco0eHHOCTH POEKTUPOBAHUS TOMOJIOTUH aHAJIOTOBBIX YCTPOMCTB
CAIIP aHanoroBoro npoe€KTUPOBAHUS U MOJIETUPOBAHUS

3.5.7. Tpynosasi pyHkuus

HanmeHnoBanue

IIpoucxoxaeHue Tpy0BOI
GbyHKIUN

TpynoBsie 1eHCTBUS

Beinonaenue BepubuKaiy u
MOJIETMPOBAHUE TONOJIOIHYECKOTO YpoBeHb
Koxn | E/07.7 | (monyposens) 7

NPECTaBICHUS aHAJIOTOBBIX OJIOKOB U e —
aHaﬂOFOBOﬁ YJaCTH B LICJIOM

3anMCTBOBaHO U3

Opurunan X
OpUrHHAJA
Kong Peructpauumonsslit
OpHTHHAIA HOMeEp
PoheCCHOHANBLHOTO

cTangapTa

dusznueckass U DJIEKTpUYecKas  BepU(UKAIUS  TOMOJOTHYECKUX
npencraBieHuit 6iokoB cpencrsamu CAIIP

DKCTpaKIMs Napa3uTHBIX TapaMeTPOB TPEOYEeMOro YpOBHS JIeTaTU3aIH
[loctpoeHne cnmcka COEIMHEHHMHM C  YY4E€TOM  OKCTParupOBaHHBIX
napa3uTHBIX KOMIOHEHTOB B popmare SPICE

MonenupoBaHue M aHaIU3 PE3yNbTaTOB MOJECIHMPOBAHMS CIIMCKA LENEH,
COJIepKAIIero Mapa3uTHBIE 3JIEMEHTHI OT/ENbHBIX OJOKOB M aHaJOrOBOM
ITOACUCTEMBI CUCTEMBI B LIEJIOM

IIpunatne  pemeHrss O  KOPPEKUMH  TOMOJOTMYECKMX WU
CXEMOTEXHUYECKUX MPEAICTABICHUH aHaJIOrOBbIX OJIOKOB

Heob6xoaumeie ymenwust

[Tonp3oBaThCs MPOrPaMMHBIMH CpeaCTBaMU TOIMOJOTHYECKOTO
MOJEJTUPOBAHUS U TPOEKTUPOBAHUS
[TpoBOAUTH MOJIETMPOBAaHKE AaHAIOTOBBIX 0J10K0OB cpencTBamu CATIP

HCO6XOI[I/IMBIC 3HaHUA

HApyrue
XapaKTCPUCTUKH

TexHnuecKU aHTIIMNCKAN A3BIK
MaremMaTnyecKkuii aHaIn3

[TonynpoBOAHUKOBAs CXEMOTEXHUKA
AHaoroBasg cXxeMOTEXHUKA

MapuipyT IpoeKTUpOBaHUS
Oco0eHHOCTH MPOEKTUPOBAHUS TOMOJIOTHH AHAJIOTOBBIX YCTPOICTB

CAIIP aHanoroBoro npoe€KTUPOBAHUS U MOJIETUPOBAHUS
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3.5.8. TpynoBas pyHkuus

HaumenoBanue

[Ipoucxoxaenue TpyaoBon
¢GbyHKIAN

NHuTterpanus TonoJoru4yeckoro YpoBeHb
NPEe/ICTaBICHUS aHAJIOTOBOM YacTH B Kox | E/08.7 | (momyposens) 7
COCTaB TOIIOJIOTHH BCEH CHCTEMBI B I1€JIOM KBAIH(HKALITH
Opurunan X 3anMCTBOBAHO U3
OpHUTrHHAala
Kon Peructpanmonsslit
opurnHaa HOMCD
podeCcCHOHAIBEHOTO
cTaHgapTa

TpynoBbie 1elCTBUS

Heobxonumelie ymeHus

HeoOxoaumeble 3HaHUSA

dusnyeckas W DIEKTPUYECKas BepU(UKAIMS TOMOJOTUU KPHCTaJlIa
cpeactBamu CAIIP

DKCTPAKIUA Mapa3UTHBIX MapaMeTPOB KpUCTaIIA

[locTtpoeHne cnHcka COEIMHEHHMH C YY4E€TOM 3KCTParupOBaHHBIX
Mapa3uTHBIX KOMIIOHEHTOB Beel cucteMbl B popmate SPICE

[Ipunsrue penieHus 0 KOPPEKIIUU TOHOJIOTHYECKUX WIN
CXEMOTEXHHUYECKHUX TPEACTABICHUIN OTICIbHBIX OJIOKOB WJIM TUIAHHUPOBKH
BCETO KpUCTaJLIa

ITons30BaThCA MIPOTPaMMHBIMU
MOJCIIMPOBAHUS U MPOCKTUPOBAHUS
[IpoBOAUTH MOJIETMPOBAHKE AaHAIOTOBBIX 0J10KOB cpencTBamu CAIIP
TexHuUecKnil aHTIIMHCKIN SI3BIK

cpeacTBaMu TOIIOJIOTHYCCKOI'O

MapuipyT  TOMOJIOTMYECKOTO  NPOEKTUPOBAHUA W BepUPUKAUU

aHAJIOTOBBIX OJIOKOB

MCTOI[I/IKI/I OKCTPAKIHUHU IMaAPA3UTHBIX 3JICMCHTOB
Apyrue -
XaAPaKTCPUCTHUKU
3.6. O0001eHHas1 TPyAOBasi PyHKIHUS

Pa3paboTka KOMIUIEKTa KOHCTPYKTOPCKON v
. OBEHb
Haumenosanue | M TEXHUYECKOU JOKYMEHTALIMU HA CUCTEMY | Kon F P 7
KBaTH(pHUKAIAN
Ha KpUCTAJLJIC
[Ipoucxoxaenue
N . 3aMMCTBOBAHO U3
0000IIeHHON TPYI0BO OpurnHan X
OpHIHHANa
GbyHKIHN
Kon Perucrpanuonnstit
OpHIHHaNa HOMeEp
podeccHoHaNBEHOTO
cTaHjapra

BosmoxHbIe
HauMEHOBaHUS
OJDKHOCTEM

Benymmit unxenep
['maBHBIN KOHCTPYKTOP
TexHuueckui TUPEKTOp

TpeGoBanwus K
00pa3oBaHMIO U
00yUYeHUIO

Briciiee oOpa3zoBaHue — Marucrparypa
Pexomenayercs nonomHuTeIpHOE MPOohecCHOHATHFHOE 00pa3oBaHUE —
IIporpaMmabl MOBBIICHUS KBaJII/I(I)I/IKaLII/II/I

TpeboBanwus K OTBITY
MPAKTUIECKON pabOTHI

He menee gt jget

B
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Oco0ble ycrnoBus [TpoxoxkaeHne 00s3aTeNbHBIX MPEIBAPUTENBHBIX (TIPH MOCTYIJICHUN Ha
JoycKa K pabore paboTy) ¥ MEPUOANIECCKUX MEIUIIMHCKUX OCMOTPOB (00CIIeI0BaHM ), a
TaKKe BHEOUEPEIHBIX MEAULIMHCKUX OCMOTPOB (00Ce10BaHMil) B
YCTaHOBJICHHOM 3aKOHOJATEIBCTBOM MOPSAKE, 00yUeHHE ITpaBUIaM
OXpaHBbI TPy

I[OHOJ'IHI/ITGJ'H:HBIC XapaKTCPUCTHUKHU

Kon HaunmenoBanue 6a30B0ii rpymIibl, JOJKHOCTH,
HaumeHnoBanue qokymMeHTa
npodeccuu Win CneualbHOCTH
OK3 1222 PykoBonuTenu crnenuanu3upoBaHHbIX
(IpON3BOACTBEHHO-IKCILTYaTallHOHHBIX )
noJipasesneHuii (Ciy:x0) B IpOMBIIIIICHHOCTH
1237 PykoBonuTenu noapasaenenuit (ciyx0) HaydHO-
TEXHHYECKOTO Pa3BUTHS
2132 [IporpammucTh
2144 NHXxeHephI-2JIEKTPOHUKH, HHKEHEPHI 110 CBS3H H
prOOPOCTPOCHHIO
EKC - ['1aBHBII KOHCTPYKTOP
- HavyanpHuk TeXHUYECKOTO OTAEIA
OKCO 210100 DJEeKTPOHUKA M MUKPOIJIEKTPOHUKA
210200 [IpoekTpoBaHUE U TEXHOJIOTHUS FICKTPOHHBIX
CpeAcTB
210600 Hanorexnonorus
230100 HNudopMmaTrka v BEIYMCIUTEIIbHAS TEXHUKA
240306 XuMuyeckasi TEXHOJIOTHS MOHOKPHUCTAIIJIOB,
MaTEpUaIOB U U3JIEIHH SIEKTPOHHOU TEXHUKH

3.6.1. TpynoBas pyHkuus

Pazpabotka onucanus CuK, pazpaboTka .
POBEHB
KOMIIJICKTA TCXHUYCCKHUX JTOK CHTOB
HaumenoBanue AOKYM ’ Kon | F/01.7 | (momyposens) 7
NOATOTOBKA OIMMCAHUS U HA3HAYCHUS KBATHHKALIH
ncronb3oBanus unia CHK
IIpoucxoxaenue OBOI 3anMCTBOBAHO U3
POHUCXOXKEHUE TPYI0BOM Opnrmman X HWMCTBOBAHO U
GbyHKIUN OpuUTHHAJIa
Kon PerucrpannonHbiit
OpHIHHANA HOMED
podeCcCHOHAIBEHOTO
cTaHaapra
TpynoBble neiicTBus Onucanue 6J10K-CXeMbl, aITOPUTMA (DYHKIIHOHUPOBAHUS U IIUKJIOT PAMMBI

paboter CHK ¢ packpbiTHeM pabOThI €€ OTACIBHBIX Y3JIOB, BKJIIOYAs
BPEMEHHBIE JMAarpaMMBbI, MPEATIOKEHUS TI0 UX peaTU3aliK anapaTHBIMU
WJTH TIPOTPAMMHBIMHU METOaMH

Omucanne CHK, pa3paboTka KOMIUIEKTa TEXHUYECKHX JOKYMEHTOB,
IMOJrOTOBKA ONMCAHUS U Ha3HAUCHMS UCIoab30Banus unmnma CHK
Onucanvie TOBEJICHYSCKUX MOJICICH OTACIBHBIX MU(POBBIX Y3JI0B U BCEH
upposoit yact CHK B menom, onmuchIBaronmmx (yHKIUH ¥ BPEMECHHBIE
COOTHOIIICHUS 0€3 MIPUBS3KHA K KOHKPETHON TEXHOJIOTHYECKOMN peamnu3aiuu
CuK

Onucanne HaO0OpOB (YHKIHMOHAIBHBIX TECTOB, HEOOXOIWMBIX IS
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Bepudukanuu jgormueckoit mogenu CaK

Pa3pabotka TexHuMYeCcKMX TpeOOBaHUN K CO3/IaHUIO AHAJOTOBBIX H
aHaIOTO-IPPOoBLIX y3710B CHK

Odopmiierne pe3ynbTaTOB HCIBITAHUK ToBeaeHUeckoi moaenu CHK wu
(unn) ee MakeTa, OTpaXKaroIIMX COOTBETCTBHE apXUTEKTYPhl U aJlrOPUTMA
CHK tpeboBaHusIM NEPBUUHOTO TEXHUYECKOTO 3aJaHUs

Heo6xomnumbie ymenuss ~ Haxoauts TpeOyromyrocss HHpOpMaIuo
[TpumMensaTh TpeOOBaHMS 3aKOHOJATEIbHBIX U HOPMATUBHBIX JOKYMEHTOB
10 MPOQUITIO CBOEH EATEITHBHOCTH
Ilonp30BaTbcd  3HAHMEM  OCHOB  CTaHAAPTU3allMM,  METPOJIOTHH,
yHHU(UKALMK, aBTOMATU3UPOBAHHOT'O IPOSKTUPOBAHUS
[lonp30BaTbcs 3HAHMEM TEXHUYECKHUX, 3KOHOMUYECKMX TpeOOBaHHUH,
IIPENBABISAEMBIX K AESITEIbHOCTU
HaxonuTh 1 ucnons3oBats TpedoBanus CMK
Brnanerr HaBbIKAMHM HCHOJIB30BAHUS KOMIIBIOTEPHON TEXHUKH, O(UCHBIX
nporpamMm (Microsoft Word, Excel, Outlook), cetu Untepuer
[lonp30BaThcs  CHELMANbHBIM — MPOIPAMMHBIM  OOECHEUYEeHHEM UL
pa3pabdOTKK NPOEKTHOM U KOHCTPYKTOPCKOM AoKymeHTaruu AutoCAD
Pa3zpaOaTbiBaTh ~ METOOMYECKME U HOPMATUBHBIE  MaTepUabl,
TEXHUUYECKYIO TOKYMEHTALMIO, @ TAK)KE MPEIJIOKEHHUSI U MEPOTIPUATHUS 110
OCYILECTBJICHHUIO pa3pabOTaHHBIX IPOEKTOB U MPOrpaMMm
IIpoBonuTh TEXHUKO-D)KOHOMUYECKUN aHanus, KOMIUICKCHO
00OCHOBBIBaTh IPUHUMAEMBIE M peaU3yeMble pELICHUs, H3bICKHBATh
BO3MOXXHOCTH COKpAILlEHUSI LIMKJIa BBIIIOJHEHUS paboT, COJEHCTBOBATH
MOJITOTOBKE TPOLECCa UX BBIOJHEHUS, OOECIEUEHHI0 HEOOXOIUMBIMU
TEXHUYECKUMHU JaHHBIMU, MaTepHajlaMu 1 000py10BaHHEM

HeoOxonumebie 3Hanust | TpeOoBaHUS 3aKOHOMATENBHBIX W HOPMATHUBHBIX JIOKYMEHTOB 11O
PO UITIO ACSITEIHHOCTH
TpeboBanust kK 0pOPMIIEHUIO TEXHUYECKON TOKYMEHTAIUU
Tpebdosanust ECKJ]
ITpaBuia BeInonHeHUs yepTexe cornacHo TpedoBanusiM ECK/]
TpeboBaHust HHON HOPMATUBHON JOKYMEHTAIUH
TexHU4eCKU aHTIIMACKUH S3bIK

Apyrue -
XAPaKTCPUCTHUKU
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V. CBenenusi 00 opranuzanusax — pa3padorumkax
Nnpo(deccHoHAIBLHOTO0 CTAHAAPTA

4.1. OTBeTcTBeHHAs1 OPraHU3ALUA-Pa3PadOTINK

®onx nHGPACTPYKTYPHBIX U 00pazoBarenbHbIX TporpamMm (POCHAHO), ropog Mocksa

I'enepanbsubiii qupekTop CBUuHapeHko AHnpel ['eHHanbeBUY

4.2. HammMeHOBaHNs OpPraHu3anuii-paspadoT4ynKoB

1 HWY MUDT, ropog Mocka

I'VIT HIIL «3JIBUC», ropox Mocksa

3A0 «IIIK Munanap», ropog Mocksa

2
3
4 3A0 «MJIM mmrocy», ropoa MockBa
5

AHO «HanuoHaabHOE areHTCTBO Pa3BUTHS KBaU(UKAIU», ropoa MockBa

! O6uepoccuiickuit KmaccHpUKaTop 3aHATHiL

2 O6mepoccuiickuit KIaccu)UKATOp BHIOB IKOHOMHUUECKOH AesTEIPHOCTH

3 IIpuka3z Munzapascoupassutus Poccun ot 12 ampens 2011 r. Ne 3028 «O0 yTBepkIeHUH TepeYHEHd BPEIHBIX U (WIIN)
OTIACHBIX IPOW3BOJCTBEHHBIX (haKTOPOB U PadOT, MPU BBHIITOJIHEHUH KOTOPBIX MPOBOISTCS 00s3aTeNIbHBIE TIPEIBAPUTEIILHBIE U
MIEpHOANYECKUEe MEIUIMHCKHE OCMOTpHI (oOcienoBanus), u Ilopsaka mpoBeaeHHs OO0s3aTENBHBIX IPEIBAPUTEIBHBIX H
MEPUOANYECKUX MEAMIIMHCKUX OCMOTPOB (0OcienoBaHMi) paOOTHHKOB, 3aHATHIX Ha TSDKENBIX paboTax W Ha pabortax c
BpEeIHBIMU M (WJIM) OINACHBIMH YCJOBUSMH Tpyaa»  (3apeructpupoBan B Muniocte Poccum 21 okrsiops 2011 r.,
peructparmonsbiii Ne 22111), ¢ u3MeHeHueM, BHECEHHBIM IpukazoM MunsapaBa Poccum ot 15 mas 2013 r. Ne 296mn
(3apeructpuposan B Muntocte Poccuu 3 uronst 2013 r., peructpannonnsiii Ne 28970)

* Enunbtit KBaNM(UKALMOHHBIHA CIIPABOYHHK JJOJDKHOCTEH PyKOBOJUTEINEH, CIIEUATINCTOB U CITYKAIIHX

® O6mepoccHiickuii KIaccupuKaTOp CreHaIbHOCTEH M0 00Pa3oBaHHUIO
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