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YTBEPX/JEH
IIpuka3zom MuHucTEpCTBA Tpyaa U
colranbHOM 3amuThl Poccuiickoit
Oenepanuu
oT «11» anpensa 2014 r. Ne 241n

[TPO®ECCHUOHAJIBHBINM CTAHJIAPT

I/Imlcenep B 00J1aCTH NMPOCKTUPOBAHUSA W COIMMPOBOKICHUSA MHTEIPAJTbHBIX CXEM H
CHCTEM HA KpUCTaAJLJIE

85
Perucrparonnstit
HoMep
I.  OOmme cBegeHust
IIpoekTrpoBaHKe YCTPOUCTB, MPUOOPOB U CUCTEM DIICKTPOHHOH TEXHUKH C
Y4EeTOM 3aJIaHHbIX TpeOOBaHMUIl; pa3paboTKa IMPOEKTHO-KOHCTPYKTOPCKOM 40016
JOKYMEHTAIMH B COOTBETCTBHH C METOJANYECKHMH ¥ HOPMATUBHBIMHU ’
TpeOOBaHUIMHU
(HanMeHOBaHNe BHA NTPODECCHOHAIBHON IesATETbHOCTH) Kon

OcHoBHast OCIb BUga HquJeCCHOHaJ'ILHOﬁ ACATCIIbHOCTHU

HpOeKTI/IpoBaHI/IC 1 COIPOBOXKACHHUEC MHTETIPAJIbHBIX CXEM U CUCTEM Ha KPUCTAJJIC HA CUCTEMHOM,
(1)yHKI.II/IOHaJ'II>HOM, JIOTHYCCKOM U (1)I/I3I/I‘IeCKOM YPOBHAX OITKUCaHUS

I'pynna 3ansTuii:

1222 PykoBonurenu 2132 TIporpamMMucTsI
CIeLHaNTU3UPOBAHHBIX
(IPOM3BOJICTBEHHO-
IKCILTYaTALOHHBIX)
nozipasaeseHui (ciyx0) B
MIPOMBIIIICHHOCTH
1237 PykoBonmurenu noppaznenenuit = 2144 MHKeHepbI-3TIeKTPOHUKH, HHXEHEPHI 0
(cmyx0) Hay4YHO-TEXHUYECKOro CBSI3H M IPUOOPOCTPOCHUIO
pa3BuTHS
(xom OK3!) (HaMEHOBAHHE) (xox OK3) (HaMEHOBAHHE)

OTtHeceHHE K BUAAM DKOHOMHUYECKON IEITEILHOCTH:

32.10.6 IIpon3BOACTBO MHTErPATBHBIX CXEM, MUKPOCOOPOK U MUKPOMOYIIEH

32.10.7 TIpon3BOACTBO YacTei NEKTPOBAKYYMHBIX MPHOOPOB M MPOYUX DIEKTPO- U
PaanO3IEMEHTOB, HE BKIIIOUCHHBIX B APYTHE IPYIIHPOBKH
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74.2 JlesaTenbHOCTE B 00JIaCTH apXUTEKTYPhl; HHKCHEPHO-TEXHUIECKOE IIPOCKTUPOBAHHUE,
reosIoropasBeouHbIe U reou3ndecKie paboThl; Fe0Ae3nIecKast i
KapTorpaduyeckas IesITebHOCTD; ACITEIbHOCTD B 00JaCTH CTAaHAAPTH3ALNU U
METPOJIOTUH; IeATENBHOCTh B 00JIACTH THAPOMETCOPOIOTHH M CMEXHBIX C HEl
001aCTsIX; BUIBI JESATEIBHOCTH, CBSI3aHHBIC C PELICHHEM TEXHUYCCKHX 3a]1a4, He
BKJIFOUCHHBIC B IPYTUE TPYIIUPOBKH

74.3 TexHUUYECKHE UCTIBITAHHS, HCCIICIOBAHUS U CePTH(UKALHS

(xon OKBD/1?) (HaMMEHOBaHME BHJIa SKOHOMHYECKOH e TEIbHOCTH)
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Il.  Onucanue TpyaoBbIX QyHKUM, BXOASIIHUX B NPO(ecCHOHAIBHBINA CTAHAAPT
(pyHKIMOHAJBHAS KapTa BHIA TPYAOBOI JeTEJbHOCTH)

Koa

O00011IeHHbIE TPYAOBbIC HYHKIIHH

YPOBEHb

HavMEHOBaHue
KB (pUKAIIH

Pa3paboTka (HyHKIMOHATEHOTO 7
OMHCAHUS U TEXHUIECKOT0

3aJaHMsS HA CHCTEMY Ha

kpuctauie (CuK)

Tpynossie pyHKIUN
HaWMCHOBAHHUE

VHnunumpoBaHne MOCTaHOBKU paboT IO
npoektupoBanuio CHK, onpenenenne obractu
npumereHns: CHK u BBIOOp TexHOIOrHYeCKOro Oasnca
it CHK (TEXHOIOTHH M3TOTOBIICHUS )

KO

A/01.7

Pa3paboTka 010K-cXeMBI anropuT™Ma (QyHKITHOHUPOBAHUS
CHCTEMBbI HAa OCHOBE IIEPBUYHOI0 TEXHUYECKOIO 3a/1aHUs

A/02.7

Pa3paboTka HabOpa TECTOB CUCTEMHOI'0 YPOBHS U
NPOBE/ICHNE BepH(pUKaLUK TIOBEACHYSCKOW MOJICIN BCeH
CrK

A/03.7

Onpenenenue Habopa OJIOKOB, peaTM3yeMbIX B BHJIC
annapaTHOM 4acTu, U Habopa GJIOKOB, Pealn3yeMbIX B
BH/IE TPOrpaMMHOii yactu (pazouenue CuK Ha
aNMapaTHyIo U IPOrpaMMHYIO YacTH)

A/04.7

Paspabotka apxutekTypbl Bceli CHK Ha ocHOBe
CIIOKHO( YHKIHOHATIBHBIX OJIOKOB
[IpoBenenue Bepudukaiuu pa3paboTaHHOTO
APXHUTEKTYPHOTO PEIIeHNUS

A/05.7

A/06.7

Paspabotka obmieit konnenuu tectupoBanus CHK,
BKJIIOYasi pa3pabOTKy TECTOBBIX BEKTOPOB U CTPATETrUio
KPHUCTaJIbHOTO TECTUPOBAHUS

A/07.7

Pa3zpaboTka TeXHUYECKOro 3a/1aHusl Ha IPOTPaMMHYIO U
anmnapatHyto yactu CHK

A/08.7

YPOBEHBb
(moxgypoBeHb)
KBTI (HKALIUA

7

Pazpabotka 7
CHHTE3EIPUTOTHOTO OMHCAHUS

Pazpabotka neranpHOro miaHa BepuQukanuu
¢yHkumMoHanbHoro onucanus CHK

B/01.7
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YPOBHSI PETMICTPOBBIX IIepeay Pa3paboTka pyHKIMOHAITEHOTO ONMHMCAaHUS H(POBBIX B/02.7
6sokoB anmaparHoi yactu CHK
MonenupoBaHye (YHKIIMOHAIEHOTO OIACAHUS C B/03.7
HCIIOIb30BaHUEM IPOrPaMM COOBITHIHHOTO H/HITH
BPEMEHHOI'0 MOJICTTHPOBAHHUS
MonenupoBaHue pa3padOTaHHbBIX IIUPPOBBIX OJIOKOB B B/04.7
COCTaBe BCEH CHCTEMBI B 11€JI0M
[IpoBeneHue nporpaMMHO-anmnapaTHor Bepudukanuu B/05.7
CrK
Pa3paboTka 1 MozeTpOBaHUE TECTOBOTO Bo3uecTBua | B/06.7
TECTOBOTO BEKTOpa Ha ()YHKIIMOHAIBHBIEC OJIOKH
CuHTe3 IOTHYECKOH CXEMBI B Pa3paboTka Habopa OrpaHUUCHUI HA IPOLIECC CHHTE3a C/01.7
6a3uce BEIOpaHHOI PazpaboTtka cniicka neneii B 6asuce OMOIMOTEKH C/02.7
TEXHOJIOTHIECKOH OMOIHOTEKH (babpuku-usroroputenss CHK
Ha OCHOBE 33aJJaHHBIX [IpoBenenue GopMaabHOM JIOTHYECKOM BepUpHKAIIN C/03.7
BPEMEHHBIX U (PU3HYECKHX (LEC) na coorBerctBue RTL-onucanust criucky mernei
OrpaHUYICHUH ¢ Pa3paboTka 1 BCTpanBaHHE CPEACTBA JUTS C/04.7
HCIOIBE30BAHNEM CPEICTB CaMOTECTUPOBAHUS ¥ KPUCTAIBHOIO TECTHPOBAHUS
ABTOMATH3MPOBAHHOT'O MoaenupoBaHue MOTYIEHHOTo crrcka neneid nudposoit | C/05.7
TIPOCKTHPOBAHUS gactu CuK
Pa3paboTka TOIOI0rn4ecKoro PazpaboTka miaHa KpucTania, pa3MeleHue 0JI0KoB D/01.7
OIKCaHMsI HA OCHOBE Pa3merieHne craHIapTHBIX SUYEEK U BBITOJIHCHUE D/02.7
TMOJIYY€HHOT'O CITHCKA LIeTeH ¢ MpEABAPUTEINHHON TPACCUPOBKHU
y4eTOM Habopa OrpaHuueHUH OcymiecTBICHUE IPEABAPUTEIHLHON 3KCTPAKIIUN D/03.7
Mapa3uTHBIX [IAPaMETPOB, IPOBEICHUE CTATHYECKOTO
BPEMEHHOT'0 aHAJH3a
[IpoBenenue aHammu3a NOTPEOIIEMON MOIITHOCTH U D/04.7
pacrpeeneH s TelIa 110 KpUCTallTy.
Pa3pabotka orpannyeHus Ajs 1epeBa CHHXPOCUTHAJIOB D/05.7
CuK
OcyuiecTBienue aeranbHol TpaccupoBku CHK D/06.7
PazpaboTka aHaTIOrOBOM YacTH [IpoBeneHue aHanu3a TEXHUIECKOTO 3aJaHUs Ha E/01.7
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aHaJIOrOBYIO 4acTh, pa3paboTKa apXUTEKTYPbI
aHAJIOrOBOM MOACHCTEMEI

IIpoekTrpoBKa MOBEAECHYECKOI MOAEIHN aHAJIOTOBOM
YacTH IIPOEKTA JJIs MOJIEJIUPOBAHUS B COCTABE BCeil
CHCTEMBI B IIEJIOM

E/02.7

OcyuiecTBieHHE BepU(DUKAITUH TOBEICHYECKOW MOJIEIIN
B coctase Bceil CHK

Pa3zpaboTka cXeMOTEXHHUECKHX OMUCAHHN OJIOKOB
aHaAJIOrOBOM YacTH

MozenupoBaHue U aHAIN3 PE3yIbTATOB MOIEITUPOBAHUS
OTJICTBHBIX aHAJIOTOBBIX OJIOKOB M aHAJIOTOBOW YacTH B
[eJIoM

E/03.7

E/04.7

E/05.7

Pa3pa60TKa TOIIOJIOITHYCCKUX Hpe,[[CTaBIIeHI/Iﬁ OTJACIIBbHBIX
aHAJIOTOBBIX OJIOKOB M aHAJIOTOBOM YacTH B OEI0M

E/06.7

BrinonHeHnue BepuuKayu 1 MOACITMPOBAHNE
TOIOJIOTHYECKOT'0 MPEJICTABJICHUS aHAIOTOBBIX OJIOKOB U
aHAJIOrOBOM YacTH B 1IEJIOM

E/07.7

I/IHTeraHI/Iﬂ TOIIOJIOTMYECKOT 0 MPECACTABICHU
aHAJIOrOBOM YacCTH B COCTaB TOMOJIOTUH BCEH CUCTEMBI B
ECJIoOM

E/08.7

F PaspaboTka komIuiekTa
KOHCTPYKTOPCKOU U
TEXHHUYECKOH JOKYMEHTAIIHN
Ha CUCTEMY Ha KpUCTaIlIe

Paspabotka onucanust CHK, pazpaboTka KOMITJIEKTa
TEXHUYECKUX JJOKyMEHTOB, IOATOTOBKA ONMCAHHS 1
Ha3HaueHus ucnonb3oBanus gnmna CHK

F/01.7
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XapakTepucTHKA 00001IEHHBIX TPYAOBBIX QyHKIMIT

3.1. O6o01meHHast TPyAOBast PyHKIUSA

Pa3paborka pyHKIIHOHATIBHOI'O

YpoBeHb
HanmenoBanue | ONMKMCAHUSA M TEXHUYECKOro 3ajanus Ha | Koo | A 7
KBaTU(UKAIIT
cucremy Ha kpucraiure (CHK)
IMpoucxosxneHne
M . 3aMMCTBOBAHO U3
000011IeHHOH TPYI0BOiT OpwuruHain X
opHuruHaza
¢dyHKIIH
Kon Perucrpanuonssiit
opuruHama HOMeEp
po(heCCHOHATBEHOTO
cTaHjapra

Bo3MoxHbIe
HaMMEHOBaHUs
JIOJDKHOCTEN

Benymuit unxenep
I'naBHBII KOHCTPYKTOP
TexHuyeckuit TUPEKTOp

TpeboBanust k
00pa3oBaHUIO U
00y4CHUIO
TpeboBaHus K OIBITY
MIPaKTHYECKON
paboTsI

Oco0ble ycioBus
JIOIycKa K pabore

Briciee o6pazoBaHne — Marucrparypa

PexomeHnyercst TOMOMHUTENBHOE IPO(ecCHOHANEHOE 00pa3oBaHIe
— IIPOrpaMMBbI IOBBIIICHNUS KBATH(UKAITIN

He menee naTu et B 06J1aCTH IPOEKTUPOBAHUS U COIIPOBOXK ICHUS
UHTErpajibHBIX CXEM U CHCTEM Ha KpHCTalle

Tpoxoxaenue 06s3aTeNbHbIX MPeIBaPUTENbHBIX (IIPH HOCTYIUICHHN
Ha paboTy) ¥ IePHOANIECKUX MEIULIMHCKUX OCMOTPOB
(oOcnenoBanuii), a TaKKe BHEOUEPEAHBIX MEIUIIMHCKHX OCMOTPOB
(o6crenoBaHuit) B yCTaHOBICHHOM 3aKOHOATEIbCTBOM HOpSIKe !,
0o0y4eHHe TeXHUKe 0€30MacHOCTH

I[OHOJ'IHI/ITCJIBHLIG XapaKTEPpUCTUKU

Hanmenosanue Kon HanmenoBanue 6a30BOii IpyIITbI, JODKHOCTH,
JIOKYMEHTa po(ecCHH WM CHELHaTbHOCTH
OK3 1222 PykoBoauTenu crienuain3npoBaHHbIX
(TIpOU3BOACTBEHHO-3KCIITyaTalIMOHHEIX)
nojpasaeneHuii (Ciy>x0) B MPOMBIIUICHHOCTH
1237 PyxoBonurenu noxpasaenenuii (ciyx0) HaydHO-
TEXHUYECKOrO Pa3BUTHS
2132 IIporpamMmucTs
2144 VHKeHepbI-2JIeKTPOHUKH, HHKEHEPHI 10 CBS3U U
IpHOOPOCTPOCHUIO
EKCV - ['maBHBINA KOHCTPYKTOP
- HavaJibHUK TEXHHYECKOr0 OTAeNa
OKCOY 210100 ONeKTPOHUKA U MHKPOAJIEKTPOHHKA
210200 IIpoexTupoBaHue U TEXHOIOTUS JIEKTPOHHBIX
CpencTB
210600 Hanorexnonorus
230100 HubopMaTnKa U BEIYUCIATEIbHAS TEXHUKA
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240306 XuMHUECKasi TEXHOJIOTUsI MOHOKPHUCTAIIOB,
MaTEpUAJIOB U U3 TEKTPOHHON TEXHUKHU

3.1.1. TpynoBasi pyHkuus

WunnunpoBaHue MOCTAaHOBKH paboT
1o npoextuposanuio CHK,
onpesieneHne 06IacTH PUMEHEH S Vposern
HaumenoBanue Kon | A/01.7 | (noayposens) 7
CHK 1 BBIOOp TEXHOJIOTHYECKOTO N —
6asuca i CuK (TexHOMOrHH
H3TOTOBJICHHUS)
[Ipoucxoxnenue 3arMCTBOBAHO M3
P AL Opurunan X
TPYA0BOit GyHKIMH OpHUrMHana
Kon PerucrpanunoHHsbIit
OpHUruHalia HOMEp
pohecCHOHATEHOTO
CcTaHaapTra

Tpynosele netictBus ~ PaspaGorka ®  cornmacoBaHme C  3aKa34UKOM — HEPBUYHOTO
TEXHUYECKOTO 3aJaHHs Ha MHTETPANBHYIO CXEMY, CBEPXOOJBIIYIO
unTerpanbHyto cxemy (CBUC) mm CaK
Omnpenenenne  obnactm  npumeHenuss CHK ¢ yderom
KOHKYPEHTOCIIOCOOHBIX XapaKTEePUCTHK
Beibop Ha OCHOBe TepBHYHOrO TexHHueckoro 3amanus (T3) u
00J1acTH PUMCHEHUSI TEXHOJIOTHYECKOr0 IpoIecca M3rOTOBICHHS

CBUC nmu CuK
Heobxonumbie Paborath ¢ TOKyMeHTaIHeH
YMEHHS UurtaTh ¥ WHTEPHPETHPOBATH TPEOOBAHMS CHUCTEMHOTO YPOBHS,

crnenuuKayy, JOKYMEHTALUIO 0 pa3paboTKe U BHEPEHUIO
Anamu3upoBaTh  (QyHKIMOHANbHBIE BO3MOXHOCTH M  CIIOCOOBI

HCIIOB30BaHUS HPOrpaMMHBIX IIAaKETOB CHCTEMBI
aBTOMATU3UPOBAHHOTO MIPOEKTUPOBAHUS (CAIIP)
MHKPO3JIEKTPOHUKI Ha  T[JaBHBIX JTamax  IIPOLIECCOB

npoekTupoBanust Oosbinoi naTerpaibHoi cxemsl (BMC) u CBUC
IIpoBoOUTH CHUCTEMHYI0 HUHTETPallil0 BCEro IPEANONaraeMoro

MPOEKTa
Heobxonumeie TexHUYECKHUI aHTJIMHCKUI S3BIK
3HAHUS OCHOBBI ~ CHUCTEMHOTO0  MPOCKTUPOBAHUS  MHKPOIJIEKTPOHHBIX

ycTpolictTB Ha 0a3e NpHHIOWIA MOIYIPHOCTH C IH(PPOBBIM
MHKPOINIPOLIECCOPHBIM (KOMIIBIOTEPHBIM) YIPABICHHEM
OOwiass XapakTepUCTHKa IpoIecca MPOSKTHUPOBAHUS, METOIbl M
9Talbl NPOEKTUPOBAHUS OCOOCGHHOCTH IIPEACTABIEHUS CXeM Ha
pa3IUYHBIX JTanaxX IPOEKTUPOBAHUS, IPHHIMIBI IOCTPOCHUS
(U3MUECKNX W MAaTEMaTHYECKHX MOAENeH, WX NMPUMEHHMOCTH K
KOHKPETHBIM HporieccaM i Ipubopam
XapakrepucTukn coBpeMeHHbIX CAIIP MHKpOINEKTpOHMKH H
METOMBI PelICHHs 3a1a4 TEXHOJIOTHYECKOTO U CXEMOTEXHHIECKOro
npoekruposanus CHK u CBUC
Texnonoruu usrorosienus CBUC u CuK

Apyrue

XapaKTePUCTHKH
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3.1.2. TpynoBasi pyHKUMSA

Pa3paboTka O6J0K-CXeMbI alropuT™Ma

YposeHb
Harerosare () YHKIMOHUPOBAHHUS CUCTEMbBI HA Kox | A/02.7 (le) JypOBEH) 7
OCHOBE INEPBUYHOIO TEXHUYECKOIO KBaTHQHKALIHH
3alaHus
Hponcxgmeﬂne Opurmian X 3aMMCTBOBAHO U3
TPYAOBOIT GyHKINH OpUrHHaIa
Kon Peructpannonnsrit
OpHUrHHaa HOMEp
npohecCHOHATBLHOTO
craHjapra

TpynoBble nelicTBUS ~ AHanM3 TIEPBHYHOTO TEXHUYECKOTO 3aJaHMs M ONpEAeieHue
cocraBa CHK
OmpenencHne Habopa WHCTPYMEHTAIBHBIX CPEJCTB OINHCAHUSL
IIPOEKTa Ha CHCTEMHOM ypOBHE
OmnpeneneHne  MHOXKECTBA  CIELMAJbHBIX ~ MaTeMaTHYECKHUX,
JOTHMYECKUX ¥ JPYrHX (YHKIMI ¥ Omepamuii, OIMMCHIBAIONINX
padory CuK
Pa3paborka moBeneHUECKOH BBICOKOYPOBHEBOH MoJenu Bcel
CHCTEeMBbI 0e3 ydera BPEMEHHBIX XapaKTepHCTHK cpexcTBamu C#,
SystemC, VHDL, Verilog

Heobxonumsie PaGotath ¢ nokymeHTauuen

yMeHUs UuraTth M HMHTEPIPETUPOBATH TPEOOBAHUSA CHCTEMHOIO YPOBHS,
crienuUKaINy, JOKYMEHTALHUIO 10 Pa3paboTKe U BHEIPEHUIO
Br16MpaTh M ONMHCHIBATE MOJIETH IEKTPOHHOH KOMIIOHEHTOH 0a3bl
Ha Pa3MMYHBIX JTalaX MPOEKTUPOBAHUSI C Y4ETOM BBIOPAaHHOTO
MapuIpyTa NpOeKTUPOBaHHS
PaGorate ¢ TEXHHYECKUMH W IPOrPAaMMHBIMH CPEACTBAMH
peaNM3aIiu MIPOLECCOB TPOESKTHPOBAHMS
AHanu3upoBaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH U CIIOCOOBI
HCIOJIb30BaHUs IporpaMMHBIX akeToB CAITP MUKpO3JIeKTpOHUKH
Ha TJIaBHBIX dTarnax nporeccos npoekruposanust BUC u CBUC

Heobxonumsie TexHUUeCKU aHTTUHUCKUAN SA3BIK

3HAHMS C# U CKPHUIITOBBIE SI3BIKH
OCHOBBI ~ CHCTEMHOIO  INPOEKTHPOBAHUS  MHKPOAJIEKTPOHHBIX
ycTpoiicTB Ha 0a3e NpPHHIWIA MOAYIBHOCTH C IHU(POBBEIM
MHKPOIPOLIECCOPHBIM (KOMIIBIOTEPHBIM) yIPaBICHIEM
OOmasi XapakTepHCTUKa Ipolecca NPOSKTUPOBAHUS, METOABI H
9Tarbl NPOEKTUPOBAHUS
OcoOCHHOCTH IPEACTABIEHUS CXEM HAa pa3IMuHBIX JTamax
MPOEKTUPOBAHUS, INPHUHLMIIBI  [OCTPOEHHUS  (DUUUECKUX H
MaTeMaTH4YeCKUX MoJeNeld, WX NPUMEHHMMOCTH K KOHKPETHBIM
mporeccaM 1 npudopam
Xapaxrepuctuku coBpeMeHHbIX CAIIP MHKpPO3JIEKTpOHUKH W
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METOJIBI PEIIeHHS 3aJa4 TEXHOJIOTHYECKOI0 U CXEMOTEXHHYECKOTrO
npoektupoBanus CHK u CBUC

Apyrue

XapaKTePUCTHKH

3.1.3. TpynoBasi pyHKuMs

PazpaboTka Habopa TecToB

YpoBeHb
CHCTEMHOI'O OBHJ U IIPOBCACHUC
HaumenoBaHue yp P Ii Kox | A/03.7 | (nomyposens) 7
BCpI/I(bI/IKaHI/II/I IIOBCACHYCCKOHU KBanuquauun
mozaenu Beerr CHK
Tpoucxokaenue 3aMMCTBOBAHO U3
P A Opurunan X
TPyROBO#t GYyHKINH OpuruHama
Kon Peructpannonnsrit
opuruHana HOMeEp
npo(hecCHOHATBLHOTO
cTanjpapTa

prIIOBBIe }IeﬁcTBHﬂ Pa3pa60TKa CUCTEMbI TECTOB, IOKPBIBAIOIIUX BCpH(i)I/IKaLU/IOHHBIS
3anpockl B Tekymieit cpene CAIIP
KoMmmbloTepHOE MOAEITMpPOBaHUE M BepU(UKALUS MOBEACHYECKOU
moxaenu CuK
IMonTBepxnenue COOTBETCTBUS IpoeKTa TpeOOBaHUM,
3a(1)I/IKCHPOBaHHBIM B TICPBHUYHOM T3 B YacTd BBITTOJHEHUS
0XXHAAeMBIX (DYHKIMI KaK TAKOBBIX

Heob6xonumsie Paboratb ¢ nokymeHranuei

yMeHHs UurtaTh ¥ WHTEPHPETHPOBATH TPEOOBAHMS CHUCTEMHOTO YpOBHS,
crenuHKayy, JOKYMEHTALHUIO 0 Pa3pabdoTKe U BHEPEHUIO
[Tonp3oBaThCs CHenHaIn3upOBaHHBIMH cUcTeMaMu
BBICOKOYPOBHEBOM BEpUPHKALIMH H MOJICITUPOBAHUS

Heobxonumsie Texuuueckuii aHITUUCKUN SI3BIK

3HAHMS C# ¥ CKpUINITOBBIE SI3BIKU
OCHOBBI ~ CHCTEMHOI'O  TPOEKTUPOBAHHUSI  MHUKPOAJIEKTPOHHBIX
YCTpPOWCTB
MeTonsl CHCTEMHO# BepH(UKALIMU U KOHTPOJIS

Apyrue -

XapaKTePUCTUKU

3.1.4. TpynoBasi pyHxkuus

Onpenenenue Habopa GJI0KOB,
peann3yeMbIX B BHIE alapaTHO

YpoBeHb

4acTH, U Habopa OJI0KOB

HaumenoBaHue ’ p ’ . Koxn | A/04.7 | (noayposens) 7
peanu3yeMbIX B BUIE POrpaMMHON KBATHOHKAIH

yactu (pazouenue CHK Ha
annapaTHyro ¥ IpOrpaMMHYIO 4acTH)
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[poucxoxnenne
TPYIOBOIT GyHKIMM

TpynoBele neiicTBust

88005554438@mail.ru

3arMCTBOBAHO M3

Opurunan X
OpHMrMHaIa
Kon Perucrpannonnsiit
OpHUrHHaIa HOMeEp
npodecCHOHATBHOTO
craHjapra

Paz6uenne CHK Ha anmapaTHy!o ¥ IPOrpaMMHYIO 4acTH

Pazpaborka cienudukanuy annaparHoi uacta CHK
Paspaborka crnerudukaiun nporpammuoi yactu CHK

Heobxonumsie Pabotats ¢ nokymeHTauuen
yMeHUs UuraTh M HMHTEPIPETUPOBATH TPEOOBAHMSI CHUCTEMHOIO YPOBHS,
crniequQUKay, JOKYMEHTALHUIO 110 pa3padOTKe U BHEIPEHUIO
TToms30BaThCs CIEeUATM3UPOBAaHHBIMU cHCTEMaMK
BBICOKOYPOBHEBOI BEpU(PHKALUK U MOJICITHPOBAHHS
Pabotath ¢ TEXHMYECKUMH M TPOTPAaMMHBIMH  CpEICTBaMHU
peanu3anuy IpoLeccoB MPOSKTUPOBAHUS
Apyrue -
XapaKTePUCTHKU
3.1.5. TpynoBasi pyHKknus
Pazpabotka apxurtextypsl Beceit CHK Vposetb
Hanmenosanue Ha OCHOBE CIOKHO(YHKIMOHANBHBIX | Kox | A/05.7 | (momyposenn) 7
6II0KOB KBaJIH(UKALMH
frowomeme | O X Jamienmnorn
Kon Perucrpannonnsit
OopuruHalia HOMEp
npodeccHOHaIBHOr0
cranaapra

Tpynossie neicTBus

Heobxonumsie
YMEHHUS

Heobxonumsie

Omnpenenenyue cocraBa CIOKHOQYHKIMOHANIBHBIX Oi0koB (CP-
6Jsi0koB) ammaparHoi yactd CHK

Ompenenenue cocrapa CP-610k0B nporpamMmHoii uacta CHK
Omnpenenenne crienupukaun opuruHanbHoi yactu CHK
Pazpaborka apxurekTypsl ammapatHod uactu CHK, BBeneHue
CHUCTEMHOH IIHHBI

PaspabateiBats C®-0650oku  CBUC, BbIMONHSIOMKE 33/1aHHYIO
(byHKLUIO, U 3aJaHHBIA HHTepdelic oOMeHa JaHHBIMH C CUCTEMON
PazpabaTeiBaTh MOCTBI I COSAMHEHHS YCTPOMCTB C Pa3IMYHBIMU
uHTepdeiicaMu K paboTAlOMMX Ha  Pa3sIMYHBIX  4acToTaXx,
BepuduiupoBaTh paszpabarbiBaembiii C®D-0iok, noOuBasich mpu
9TOM IIpHEMJIEMOH MONHOTHI TecTUpoBaHus, Bepuduuuposars CP-
650K cTOpoHHEH (upMBbI, MOCTaBIEMbIH KaK YepHbIA SANIUK, Kak
JIOKaJIbHBIMH TECTAMH, TaK U B COCTABE CUCTEMBI

Bnagers  uHCTpyMeHTapueM 1t paspaborku  C®P-0610koB,
BKJIIOYAIOIMM B ce0sl  METONOJOTHIO  TECTHPOBaHUA  C
HCHOJIb30BAaHUEM 00BEKTHO-OPHEHTHPOBAHHOTO SI3BIKA

SystemVerilog, BepudukaumronHoii o6udauoreku OVM u cpencrs
aHaJN3a TIOKPBITHS TECTOB
TexHudeckuil aHTTUNACKUH SI3BIK
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3HaHUS Tunoseie apxurekrypbl CHK, mapmpyr mpoextupoBanus CHK un
poins CD-610k0B B Mapiupyre npoekrupoBanusi CHK, ocobeHHOCTH
paspadorku CD-650k0oB 1 Meroabl unrerpauun CP-6moko B CHK,
Meronsl Bepupukanuyu CP-010k0B Ha 3Tale UX pa3pabdOTKU U MpU
uraTerpanun B CHK

Hpyrue -
XapaKTCPUCTUKU

3.1.6. TpynoBasi pyHKUMsA

IIpoBenenue BepupuKanum YposeHb
Hanmenosauue pa3paboTaHHOrO apXUTEeKTypHOro | Kox | A/06.7 | (momyposers) 7
pelieHus KBaTH(HKAIIH
HpOI/ICXOV)KZ(CHHC Opnrvman X 3arMCTBOBAHO M3
TPYHOBOIl GyHKINH OpHUrHHaIa
Kon Perucrpannonnsrit
OpUTHHAaja HOMEp
mpodecCHOHATBHOTO
cTaHzapTa

Tpynosele neiictBus | Pa3paboTka  TpaH3aKIMOHHBIX  BBICOKOYPOBHEBBIX  Mojeneit
KoMIoHeHTOB Beeit CHK
MonennpoBanue TpaH3aKIIMOHHOW BbICOKOYpoBHEeBoW mMozaenn CHK
METOJaMH KOMITBIOTEPHOT0 MOJISIIMPOBAHHS
AHanu3 pe3yabTaTOB MOJEIMPOBAHUA U BHECEHHE HM3MEHEHHIl B
Habop anmapaTHEIX U IPOrPaMMHEIX OJIOKOB
O1neHka KOPPEKTHOCTU BEIOPAHHOTO apXUTEKTYPHOTO PEIICHUS
Heobxonnmele Bepudurmmposats paspabatsiBaembiii CP-0s0k, moOuBasicek Ipu
YMEHHSA 3TOM TIPHEMIIEMO MONHOTHI TeCTHPOBaHMs, Bepudunuposars CP-
ONOK CTOpOHHEH (UPMBI, IMOCTaBIAEMBIH KaK YEpHBIH AIIUK,
JIOKaJIbHBIMH T€CTAMH U B COCTABE CHCTEMBI
Bnamers  uwHCTpyMeHTapueM s paspaborku  C®D-010K0B,
BKJTIOYAIOIIUM B €0 METOOJIOTHIO TECTUPOBaHNU/BepUpHUKaH

Heobxonumele TexHnueckuii aHTJIMICKUN SI3BIK

3HaHUSA Merons! Bepudukanun CP-610k0B Ha dTane Uux pa3pabOTKU U NpU
unterpauuu B CuK

Apyrue -

XapaKTePUCTUKU

3.1.7. TpynoBas pyHKIHs

Pa3paboTka o011ei KOHIETIHI

tectupoBanus CHK, Bkitouas YpoBerb

Haumenosanue pa3paboTKy TECTOBBIX BEKTOPOB U Kox | A/07.7 | (nomyposens) 7
CTPATETruI0 KPUCTAIbHOTO KBaHprKaiHH
TECTUPOBAHUSA

ITpoucxoxaeHue 3anMCTBOBaHO U3
o Opurunan X
TPyHOBOIl QYHKIHH opuruHaia
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Kon Perucrpannonnsiit
OpuUrvuHaza HOMEp
poeCcCHOHATBEHOTO
CTaHgapra

Tpynoseie netictBus  OmpezneneHue MeTofoB Bepudukanuu anmapatHoil gactu CHK u
MIPOrpaMMHBIX CPEACTB Bepudukauu
Pa3paboTka TeCTOBOrO IJIaHa M3JIENIUsI U er0 COCTaBHbIX YacTei
Pa3paboTka HaOOpOB TECTOBBIX BEKTOPOB Uil BepUPHUKALUH
anmapaTtHoi yactu CHK
Pazpaborka oOwmieil crparerud M - auropuT™Ma  KpHCTalbHOrO
TECTUPOBAHUS U BepHU(DUKALIMN YUTIa
OreHKa BO3MOKHOCTH M HEOOXOJUMOCTH BBEICHHS B alIapaTHYIO
4acTh 0JIOKOB CAMOTECTUPOBAHUS

Heobxonumsele INomp3oBaTbest  cuUcTeMaMu  NPOrpaMMHOM  BepuHUKAMU U
YMEHUS TECTHPOBAHUS

Heobxonumele TexHnuecknii aHTJIMIHCKUI SI3BIK

3HaHUs Mertons! Bepudukanuu anmaparHoid yactu CHK u nporpammzsie

CpecTBa BepHpHKAIIU

[TpuHIMIB TOCTPOEHUS TECTOBBIX BEKTOPOB U IMOJHOTHI OKPHITUS
TecTa

B03M0XHOCTU IIPOMBIIIIEHHOTO TECTOBOIO 000PY10BaHUS

Hpyrue -
XapaKTepI/ICTI/IKI/I

3.1.8. TpynoBas pyHknms

Pa3paboTka TeXHHUECKOro 3aaHus VpoBens
HaumenoBanne | Ha MPOrpaMMHYIO U alllapaTHYIO Kox | A/08.7 | (moaypoBens) 7

yactu CHK KBaTHpUKALH
Hponcxovmeﬂﬂe Opurmman X 3auMCTBOBAHO U3
TPYHOBO# GYHKIUH OpUTHHAIA

Kon PerucrpaunoHHsIit
OpUrHHana HOMeEp
pohecCHOHATBHOTO
cTaHIapTa

Tpynoseie netictBus ~ OmmcaHue  OJOK-CXEMBI, alNropuTMa (QYHKIMOHHPOBAHHA U
ukaorpamMMel pabotsl CHK ¢ packpsiTHeM paboTHI €e OTISIbHBIX
y31I0B, BKJIFOYas BPEMEHHbIC IHArPaMMbl, NPEIJIOKEHUS 110 HX
peanu3aluy anmnapaTHIMU WK IPOrpaMMHBIMU METOAMU
OrmcaHye MOBEIEHYECKUX MOJIeNell OTIEeTbHEIX IU(PPOBEIX y3JI0B
u Bceit mudposoii wactu CHK B 11e10M, ONHCHIBAIOIUX (QYHKIMU U
BPEMEHHBIE COOTHOIICHHS 03 MpPUBS3KH K KOHKPETHOH
TexHonoruueckoit peanusanuu CuK
Onucanue HaOOpOB (PYHKIMOHATIBHBIX TECTOB, HEOOXOAUMBIX UL
Bepuukauuu gorunueckord monenu CHK
Pazpaborka TexHUYECKHX TpeOoBaHU K pa3pabOTKe aHATIOIOBBIX U
aHanoro-udpossix y3s08 CHK

Heobxonumbie OdopMIIATh pe3yabTaThl HCIBITAHUH MOBeneHYecKoi Moaenu CHK
YMEHHUS /MM ee Makera Ha OTHENBHBIX MHKPOCXEMaX, OTpa’Karollue
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COOTBETCTBHE apxXUTeKTypsl u amropurmMa CHK TpeGoBaHmsIM
TIEPBUYHOTO TEXHUYECKOTO 331aHUsI

Bepudunuposats paspabarsiBaemblii CD-010k, noOuBasch Ipu
9TOM NPUEMJIEMOH IIOJIHOTHI TeCTUpOBaHUs, Bepuuimposats CO-
010K cTOpOHHell (UPMBI, HOCTAaBISIEMBIH KaK YEPHBIH SIIUK, Kak
JOKAJIbHBIMU TECTAMH, TaK U B COCTaBE CHCTEMEI

PazpabateiBaTh MeTOAMYECKME U HOPMATHBHBIC MaTepHUAbl,
TEXHUYECKYI0 JIOKyMEHTAaLMI0, a TaKkkKe MPeUIOKSHHsS U
MEpOIPHUATHS 110 OCYIIECTBICHUIO pPa3pabOTaHHBIX IIPOEKTOB M
TIpOrpamMm

ITpoBOMUTh  TEXHMKO-DKOHOMHYECKMH  aHAIM3, KOMILIEKCHO
00OCHOBBIBATH ~ NPHHMMAaeMble M  pealu3yeMble  peIICHHS,
M3BICKMBATh BO3MOYKHOCTH COKpAIIEHHs IMKJIA BEITTOJIHEHUS pador,
CONEHCTBOBAaTh  IOJATOTOBKE  Mpolecca HX  BBIIONHEHHS,
obecrieueHUI0  HEOOXONUMBIMH  TEXHHYECKUMH  JaHHBIMH,
MaTepuaiaMH U 000pyI0BaHUEM

Heobxonnmele TpeOoBaHUs K 0OPMIICHHIO TEXHHIECKOH JTOKYMEHTaluH
3HaHUSA TpeboBanus equHON CHCTEMBI KOHCTPYKTOPCKOH JOKyMEHTalUH
(ECKJ)

[paBuia BEIMONHEHNUS YepTexel cornacHo TpedoBanusam ECK/L
TpeOGoBanus MHOH HOPMATUBHON JOKYMEHTALIN
TeXHUYeCKUi aHIIMICKUH A3bIK

Apyrue -
XapaKTEPUCTUKHA

3.2. O6o0menHas TpyaoBas GyHKIUSA

Pa3paboTka CHHTE3IPHUTOJJHOTO

YpoBenb
Haumenosanue | ONMUCAHUS YPOBHS PETUCTPOBBIX Kon 7
KBaJIU(pUKALUH
nepenay
[Mpoucxoxnenne
- s 3arMCTBOBAHO 3
00001IeHHO# TPYI0BO Opurunan X
opuruHajia
dyHKIMH
Kon Perucrpanuonnsit
OpurvuHaza HOMEp
npodecCHOHAIBHOTO
cTanjgapTa
Bo3smoxxHbie Benymuii unxenep
HauMEHOBAHHUs I'naBHBIN KOHCTPYKTOP
HOJDKHOCTEN TexHuueckuil 1UpeKTop
TpeboBanus k Beicmiee o6pazoBanue — Maructparypa
00pa30BaHUIO U PexomeHIyeTcst JOOJIHUTENBHOE TPOdecCHOHANBHOE 00pa3oBaHKe
00y4eHUI0 — NMPOrpaMMBbl TOBBIIICHHUS KBAJTH(DUKAIIMH
TpeboBanus K
OIIBITY

. He menee nigatu et
MIpaKTUYECKOMN

paboTsl

[ OrdopmaTupoBaHo

[ OtcdopmaTupoBaHo
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Oco0ble ycIoBus IMpoxoxnenue 00g3aTeNbHBIX MPEIBAPUTEIBHBIX (IPU HOCTYIUICHUN
JIOIycKa K pabore Ha paboTy) ¥ HEPUOANIECKUX MEAUIIMHCKAX OCMOTPOB

(0oOcnenoBaHumii), a TAK)Ke BHEOUEPEIHBIX MEAULIHCKUX OCMOTPOB
(oOcnenoBaHMii) B yCTaHOBJICHHOM 3aKOHO/IATEIbCTBOM MOPSIIKE,
00y4eHUe TEXHUKE 0€30IaCHOCTH

HOHOJ’[HI/ITGJ’[LHI}IG XapaKTEPUCTUKH

HaumenoBanue Kon HawnmenoBanue 6a30BOii rpyIIibl, TOJDKHOCTH,
JIOKYMEHTa MPOeCCHU HITH CIIEUATbHOCTH
OK3 1222 PyxoBoaurenu crennanu3upoBaHHbIX

(IPOU3BOACTBEHHO-IKCIIITYaTAl[HOHHBIX)
noapaszaeneHui (ciyx0) B MPOMBILUIEHHOCTH

1237 PykoBonurenu noapasaeneHuii (Ciyxo)
HAYYHO-TEXHHYECKOI'0 Pa3BUTHS
2132 TIporpaMMucTsI
2144 WHxeHepbI-2JIEKTPOHUKH, HHXKEHEPHI 10 CBS3H
1 IpHOOPOCTPOCHUIO
EKC - I'naBHBIA KOHCTPYKTOP
- HavanbHUK TEXHHYECKOTO OTAENA
OKCO 210100 DJIEKTPOHUKA U MHKPOIJIEKTPOHUKA
210200 TIpoeKTHpOBaHKE U TEXHOIOTHSI DICKTPOHHBIX
CpelcTB
210600 Hanorexnomnorust
230100 HudopMaTrka U BEIMUCIUTEIbHAS TEXHUKA
240306 XuMHYECKasi TEXHOIOTUsI MOHOKPHUCTAILIOB,

MaTepHasoB U U3JENUI 3JEKTPOHHON TEXHUKU

3.2.1. TpynoBasi pyHKUMSA

Pa3paboTka aeraqbHOro miaHa YVpoBeHb
Hanmenosauue | BepUGHUKAIUU HyHKIHOHATBHOTO Kox | B/01.7 | (monyposens) 7

onucauus CuK KBaIHUKALMK
HpOI/ICXOV)KZ[CHHC OpI/IFI/IHaH X 3arMCTBOBaHO 3
TPYIOBOIT GyHKIMM OpHUrHHAaIa

Kon Perucrpanuonssiit
OpurvuHaza HOMEp
pohecCHOHATBHOTO
CTaHaapra

Tpynosele felictBus ~ Pa3paboTka JeTaabHOroO OMHMCAHUS CTpATEruyu BepU(UKALUKU BCETO
HPOEKTa U OTJEIbHBIX €ro 4acTeil
PazpaboTka neTanbHOTrO OMUCAHUS TECTOBOTO OKPY)KEHHS U CIHCKa
KOMITOHEHTOB TECTOBOTO OKPY>KEHHS
Pazpaborka crucka TecToB ¢ OLICHKOH UX CII0)KHOCTU U MOJHOTHI
Pa3paboTka perpeccHOHHOIM MOJENM TECTUPOBAHUS, MEXaHH3Ma H
CLIEHAPUEB PErpeCCHOHHOT0 TECTUPOBAHUS
OmpeneneHue  yClIOBHH, O3HAUaIONIMX OKOHYaHHME IIpolecca
BepUpUKaLUI
Heobxonumele PazpabateiBaTh M HONAEPKUBATH CHCTEMHBIE TECTHI U TCHEPATOPBI
yMeHHUs TeCTOB JUI1 QyHKIHMOHATIFHOTO TECTUPOBAHNUS [IPOEKTA
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PaspaGatsIBaTh U N0JJIEPKUBATh CPEACTBA ABTOMATH3ALMH 3aIyCcKa
TECTOB U PErPECCHOHHOIO TECTUPOBAHUS
OcymecTBIATh BeICHHE OOHAPYKEHHBIX Ne()EeKTOB B CUCTEME
OTCIIXKHUBAHUS OMINOOK
Heobxonumele TexHUYECKUI aHTJIMHCKUI S3BIK
3HAHMSA Tumnossle apxurexTypbl CHK, Mapupyr npoektupoBanus CHK un
pois CO-6110K0B B Mapuipyre npoekruposanus CHK
Ocobennoctr pa3paborku CD-0510k0B 1 MeToabl uHTerpanun CO-
610x0B B CHK
Metons! Bepuduxaiuu CPD-610k0B Ha 3Tare UX pa3pabOTKU U IPU
unrerpauuu B CHK
byneBa anrebpa u sieMeHTHas 6a3a HU(POBBIX HHTETPAIbHBIX
cxeMm (MC)
LlndpoBas MEKPOCXEMOTEXHHUKA

Jipyrue
XapaKTCPUCTUKU

3.2.2. TpynoBasi pyHKUMSA

Pa3paboTka (hyHKIIHOHAIBHOTO Yposets
Hanmenosanye | OmucaHus HUQPOBBIX OJIOKOB Kon | B/02.7 | (momypoBensn) 7
anmapartHoi yactu CuK KBATHHKALHHN
Hponcxomz{e]—me 3auMCTBOBAHO 3
o OpuruHan X
TPYIOBOIi GyHKIMM OpHUrMHaIa
Kon PerucrpanuonHsiit
opuUrHHaa HOMeEp
pohecCHOHATEHOTO
cTaHaapra

Tpynossie neiictBuss  OnpenenieHde CTHICH OMUCAHUS LUQPPOBBIX OJIOKOB W BHIOOP
s13bIKOB onucanus anmaparypsl (Verilog, VHDL, SystemVerilog)
Paspaborka RTL-onucanus mudpoBsix 0610koB CHK
PazpabGoTka TecToBBIX BoO3nedcTBuH U1 Bepudukanuu RTL-
OInucaHus HUPPOBBIX OJIOKOB

Heobxonnmere AHaAMTHYECKH CHHTE3UPOBATh HU(PPOBBIC YCTpOiicTBa

YMEHUSA Bnaners cpencrBamu  CAIIP  nnst  pasiauyHbIX  METOAOJIOTHHA
CHHTE3a

Heob6xonumsie TexHnyeckui aHT TMUCKUH SI3BIK

3HAHUS Merononoruss ¥ MapupyT MPOSKTHPOBAHMS LH(PPOBBIX CXeM,
OCOOCHHOCTH TPOEKTHUPOBAHHS CHUCTEM [0 HAHOMETPOBBIM
TEXHOJIOTHYECKUM HOpMaM, COBpEMEHHbIE METOJbI

HPOEKTHPOBAaHHS IU(POBBIX CHCTEM

OcHOBHEIE 3a1auu JTamna (YHKIHOHAIBHO-TTOTHYECKOTO
IPOEKTUPOBAHUSA U CBSI3b 3TOrO 3Tala ¢ JPYrUMU OSTalaMd B
ob1em mapuipyre npoextupoBanus bBUC

OcHoBHBIE ()OPMBI NIPEICTABICHUS JIOTHYECKUX (DYHKIHUH, a TarKe
UHXEHEPHBIE W  MAIIUHHBIE QJTOPUTMBI M METOOBl  HX
MHUHUMHU3AaLUM U TOCICAYIONIEr0 CHUHTE3a JOTHYECKHX CXeM B
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3aJaHHOM OMOJIIMOTEYHOM Oasuce
bynesa anredpa u 3nemeHTHas 6a3a muppossix MC
I{udpoBasi MUKPOCXEMOTEXHHKA

Jlpyrue -
XapaKTCPUCTUKU

3.2.3. TpynoBasi ¢pyHKIUsA

MogenupoBaHue (yHKIHOHAIBHOTO

OIMCAHUS C UCIIONTB30BAaHHEM Yposenn
HanmenoBanue . Kox | B/03.7 | (nmomyposens) 7
MPOrpaMM COOBITHIHHOTO U (WJIN)

KBaJIH(UKALMH
BPEMCHHOI'O MOACIIUMPOBAHUSA
Ipoucxoxnenue 3auMCTBOBAHO U3
P AL Opurunan X
TPYyHOBO#t GyHKLUH OpHUIuHana
Kon Perucrpanuonsslit
opHruHaIa HOMeEp
MpohECCHOHATEHOTO
cTaHmapTa

Tpynosele nelictBus ~ MonenupoBaHne pa3pabOTaHHOTO (HYHKIMOHATEHOTO OMHMCAHUS
cpeacrBamu CAIIP
Ananus u CpaBHEHUE pe3yJabTaToB MOZIEJIMPOBAHUS
(YHKIMOHAIFHOTO ~ ONMHMCAaHMS C OSTAJOHHBIMH  pe3yJbTaTaMu
MOZIEIUPOBAHUS NOBEIECHYECKON MOIen
Koppekuust GpyHKIMOHAIBHOrO onrcaHus HU(POBBIX OJIOKOB

Heobxonumele @®opmynupoBaTh  3amaud  (YHKOMOHATIBHOH W BpPEMEHHOH

yMeHHUs BepU(UKAIUY JIOTHYECKUX CXEM U () yHKIIMOHAIBHBIX OIOKOB
IlpakTuyecku INPUMEHATh HH)KEGHEPHBIE METOJbI JIOTHYECKOrO
CHHTE32  IIPOM3BOJIBHBIX  KOMOMHAIIMOHHBIX M THIIOBBIX
MIOCIIEIOBATEIFHOCTHBIX CXEM
[lpoBoouTh MaIIMHHBIE OKCHEPHUMEHTHI C LEIbI0  OLEHKH
(YHKIMOHANBHBIX ¥ BPEMEHHBIX XapPAaKTEPUCTUK JIOTHYECKHX
JIEMEHTOB U ()YHKITHOHAJIBHBIX OJIOKOB

Heobxonumele TexHuueckuii aHTJIMICKUN SI3BIK

3HaHUA [pusnunsl  GyHKIUMOHUPOBAHUS ¥ YCIOBHA IPAKTUYECKOrO
IpUMeHeHUs 0a30BBIX JOTHUECKUX DIEMEHTOB U ()yHKIIMOHAIBHBIX
6JI0KOB KOMOMHALMOHHOH 1 I0CJI€10BaTEIbHOCTHOH TOrHKU
OCHOBHBIE aITOPUTMBI, UCIOJI3yeMbIe Ha 3Tane ()yHKIMOHAIBHO-
noruueckoro npoextuposanus BUC, a Taike METOAB! OLEHKH HX
BBIYHUCIUTENbHON 3()(EKTUBHOCTH M TOUHOCTH HCIOJIb3yeMbIX B
HUX MOJeNeH

Apyrne
XapaKTCPUCTUKU

3.2.4. TpynoBasi pyHkuus

MozenupoBanue pa3paboTaHHBIX VpoBeHs
Hanmenosanne | 1U(POBBIX OJOKOB B COCTaBE BCeH Kon | B/04.7 | (nomyposens) 7
CHUCTEMBI B LIEJIOM KB KAl
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[poucxoxnenne

3arMCTBOBAHO 3

TPYyROBOIl HyHKLNH Opurmian - X OpuryMHaga
Kon PerucrpanuonHssiit
OpHruHalia HOMEp
npohecCHOHATBHOTO
CcTaHaapTa
Tpynossie neiictBus  BerpauBanue Mozaenu uupoBoro 611oka B 0010 TTOBEICHYECKYIO
mozenb Beeit CHK
Pa3paboTka HaOOpPOB TECTOBBIX BO3JCHCTBHI, aHAIOTHMYHBIX
TECTOBBIM BO3/ICHCTBHUSIM CHCTEMHOTO YPOBHS OITMCAHHS
MopaenupoBanue pabOTHl OJIOKOB B COCTaBE BCEH CHCTEMBI Ha
kpucrauie cpeacrsamu CAIIP
Heobxonumbie [IpoBOANTH MAIIMHHBIE 3KCHEPUMEHTHI C IEJbI0  OLCHKU
yMEHHUS (DYHKIIMOHATIBHBIX W BPEMEHHBIX XapaKTEPUCTUK JIOTMYECKUX
9JIEMEHTOB U (DYHKUMOHAJIBHBIX OJIOKOB B COCTaBE BCEH CHUCTEMBI
Ha KpucTajuie
MuTepnperupoBaTh pe3yinbTaThl MOISIUPOBAHHS B COOTBETCTBUH C
MOCTaBJICHHOM 3aja4ueit
Heobxonumere MeTtonbl TIPUMEHEHUS THUIIOBOM CHCTEMBI JIOTUYECKOTO
3HAHUS mozaenupoBanus C u cucrem Ha Kkpucrauie
TexHuueckui aHrJIMHCKUI S3bIK
Apyrue -
XapaKTePUCTUKU
3.2.5. TpynoBast pyHKUMsA
TIpoBeicHrEe NPOrPaMMHO- Yposern
HaumenoBanue . Kox | B/05.7 | (momyposens) 7
anmnapaTtHoi Bepuduxanun CHK XBATHUKATHA
e, O Xl
Kon Perucrpanunonnsit
OopurnHaiza HOMEp
npohecCHOHAIBHOTO
CTaHIapTa

Tpynossie neicTBust

Heobxonumeie
YMEHHUS

Heobxonumere
3HaHUSA

MopaenupoBaHue COBMECTHON paboThl MPOrpaMMHOM M anmapaTHON
gacreil CHK

AnHanu3  B3aUMOAEHCTBUS  MEXAY  IIMHHO-()YHKIMOHAIbHOU
MOJIEJIbIO U IPOrpaMMHBIM obecredeHneM Kak Habop KOMaHA s
nporeccopa

YcrpaHeHue NpoOIeMHBIX CUTyallui

PaspaGateiBaTh M 1OAJEPKUBATh TECTHl U TE€HEPATOPHI TECTOB JUIA
MPOrPaMMHOM U alnapaTHOH BepH(HUKAIIUN ITPOEKTA
PaspabatpiBaTh M NOANEPKHUBATH CPEICTBA aBTOMATU3ALUU
3alTycKa TECTOB M BepU(DUKAINH

OTceRuBaTh U YCTPAHATH OMIMOKU U 1e)EKTHI CHCTEMBI
TexHuuecknil aHTIMHCKUI SI3BIK

Merononoriuss  COBMECTHOH — BepU(UKALMM NPOrpaMMHON M
armapaTHoi yacreid CHK
OcoOeHHOCTH ~ peanu3allid  IPOrPaMMHOIO U allapaTHOro

ucnonnenns CO-010koB

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru
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HApyrue
XapaKTCPUCTUKU

3.2.6. TpynoBasi pyHKuMsA

PazpaboTka 1 MozenupoBanue Yposens
HaumenoBanne | TECTOBOI'O BO3IEHCTBHS M TecToBOro = Kon | B/06.7 | (momyposens) 7

BEKTOpa Ha ()YHKIHMOHAJIbHBIC OJIOKH KBanu(uKaLul
Hponqumenne OpI/IFI/IHaJ'I X 3aI/IMCTBOBaH0 H3
TPyAOBO# GyHKINH OpHTHHAIA

Kon PerucrpanuosHsIit
OpUTHHAJa HOMeEp
PO(ECCHOHATBHOTO
CcTanzapra

pr,HOBBIC JICHCTBUS AHaIM3 KOJOBOTO TIOKPBITHUA, 00€eCIIeInBaIONIEro BO3MOXKHOCTh
KOJIMYECTBEHHON OIICHKH (IJYHKLII/IOHaJ'IBHOI‘O TIIOKPBITHA TOT'O0 HIIA
HHOTroO TeCra, 3aJaBacéMOro Ha BXOAbl pacCMaTpuBacMOro

yCcTpoicTBa

MonenupoBaHue ¢ y4eTOM yTBEP)KICHUMH
Heobxonumeie [IpoBoanTh MAaIIMHHBIE OSKCHEPUMEHTBI C  IEJbI0  OLEHKU
yMeHHUs (YHKIMOHANBHBIX ¥ BPEMCHHBIX XapaKTEPUCTHK JIOTHYECKUX

3JIEMEHTOB M (DYHKIIMOHAIBHBIX OJIOKOB B COCTaBE BCEH CHCTEMBI
Ha KpUcTajuie

HHTepnpeTupoBaTh pe3yibTaThl MOISIHPOBAHHS B COOTBETCTBUH C
IOCTaBJICHHOM 3a1a4ei

HeobOxonnmele TexHUYeCKu aHTTIMHCKUI S3BbIK

3HAHUS MeTomuKl TIOCTPOSHHSI TECTOBBIX BO3JCHCTBUN W OLIEHKH HX
ITOJIHOTBI

Hpyrue

XapaKTePUCTUKH )

3.3. O000mennas TpyaoBasi pyHKIus

CHHTE3 JIOTHYECKOi CXeMbI B 0a3uce
BBIOPaHHOW TEXHOJIOTUYECKOU
OHOJIMOTEKH HAa OCHOBE 3aJJaHHBIX

YpoBeHb
HammeroBanue | BPEMEHHBIX U (PU3MUECKUX Koxn 7
. KBaN(UKALNH

OrPaHUYECHUN C UCITOIB30BAHUEM

CpPEeACTB aBTOMATU3UPOBAHHOT O

NPOEKTUPOBAHUS
IIpoucxoxaenue

- o 3arMCTBOBAHO M3
0000111eHHOIT TPy 10BOI Opurunan X
OpurnHaiza
dyHxnun
Kon Perucrpaunonssiit
OpurvuHaza HOMEp
npohecCHOHaTBLHOTO
cTanHgapTa

Bo3morxHbIe Benymmwii nmxenep
HauMEHOBAHHUs I'naBHBIN KOHCTPYKTOP

HOJDKHOCTEN TexHuueckuil 1UpeKTop
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TpeboBanus x Beicniee o0pa3zoBaHue — MarucTparypa

00pa3oBaHuIO U JlononHuTtesnbHbIe NPOecCHOHATIbHBIE IIPOrPaMMBbI — IPOrPaMMBbL

00y4eHUI0 MOBBILICHHUS KBaJTH(DUKAIMHI, IPOrPaMMbI TPOodeCcCHOHATBHON
TEPENnoAroTOBKHA

TpeboBanust K

OIBITY
. He Menee sty et
MPaKTHIECKON
paboThI
Oco0ble ycioBus TIpoxoxieHHe 00s3aTeNbHBIX PEABAPUTEIBHBIX (IIPH MOCTYIUICHUN
Jorycka k pabore Ha paboTy) M MEPHOINYECKUX MEIHLIMHCKAX OCMOTPOB

(oGcrenoBaHmii), a TAKXKE BHEOUEPEAHBIX MEAUIMHCKAX OCMOTPOB
(0obOcrenoBaHmii) B yCTaHOBJICHHOM 3aKOHO/IATEIbCTBOM MOPSIKE,
o0ydueHune TpaBruiiaM OXpaHbI TPpya

JlononHuTENbHBIE XapaKTEPUCTUKU

HanmenoBanue Kox HaunmenoBanue 6a30B0ii TpyIIIbI, JOJDKHOCTH,
JOKYMEHTa po(eCCHU WM CHELHATEHOCTH
OK3 1222 PykoBoaureny cnenuain3upoBaHHbBIX
(IPOM3BOACTBEHHO-IKCILTYaTA[HOHHBIX)
nojipasaeneHui (ciy>x0) B MPOMBIIUIEHHOCTH
1237 PykoBonurenu moapasaeneHui (Ciyxo)
HAaYYHO-TEXHHYECKOTO Pa3BUTHUS
2132 ITporpamMmucTst
2144 WHKeHepbI-2JIeKTPOHUKH, HHKEHEPHI T10 CBA3U
U IpUOOPOCTPOCHUIO
EKC - I'aBHBIN KOHCTPYKTOP
- HavapHUK TEXHUYECKOr0 OTAeNa
OKCO 210100 DJIEKTPOHHUKA ¥ MHUKPOIJIEKTPOHHKA
210200 [IpoeKTUpOBaHUE U TEXHOJIOTHS dJICKTPOHHBIX
cpencrs
210600 Hanorexnomnorus
230100 HubopmaTnka U BEIYUCIUTEIbHAS TEXHUKA
240306 XHMHYECKask TEXHOJIOTUsI MOHOKPHUCTAILIOB,
MaTepUasoB U U3/l 3J1IEKTPOHHONW TEXHUKU

3.3.1. TpynoBas ¢pyHkuus

- YpoBeHb

Pa3paboTka HabOpa OrpaHUYEHUI Ha P
HaumeHnoBanue P pa orp Koz | C/01.7 | (momypoBens) 7

IpoueCcc CUHTE3a KBaJ'II/I(bHKaHPIH
Hponcxovmeﬂne Opurmman X 3aMMCTBOBAHO U3
TPYAOBOI (QyHKIUK OpuUruHaIa

Kon Perucrparuonnsiii
OpHUrMHaa HOMep
npo(hecCHOHATEHOTO
craHgapra

Tpynosele fetictBus ~ Pazpaborka Habopa yclIoBHH M OIpaHUYCHUH, HEOOXOAMMBIX AJIA
(yHKIIMOHUPOBAHUS CXEMBI
Onucanue ¢ HCHOJB30BAHHEM pa3pabOTAHHBIX OrpaHUYCHUH
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MIapaMeTPOB TAKTOBBIX, BXOAHBIX U BHIXOJHBIX CHTHAJIOB
Pazpaborka TpeGoBaHMIl K OTACIBHBIM IyTSAM HIM TPYHIAM IIyTeH
IIPOXOXKJIEHUsI CUTHAJIa

Heobxonumbie UnTepnpeTupoBaTh pe3yabTaThl MOJCIUPOBAHNS B COOTBETCTBHH C

yMeHHUs MOCTABJIEHHOM 3a1auei
IIpoBoanTh MAamIMHHBIE JKCIEPUMEHTHI C MEIbI0  OICHKH
(DYHKIIMOHATBHBIX W BPEMEHHBIX XapaKTEPUCTHUK JIOTMYECKUX
9JIEMEHTOB U (DYHKIMOHAJIBHBIX OJIOKOB B COCTaBE BCEH CHCTEMBI
Ha KpHUcTajuie

Heobxonumele TexHUYECKHI aHTIIMIACKUI A3BIK

3HaHMA Meroaomnorus ¢)yHKuHOHaﬂLHo-HornquK0ro CHUHTE3a unq)pOBLIX
ycrpoiicts cpencrBamu CAIIP
OrpaHudeHus, HaKJIaapIBaeMble Ha IPOIIECC JIOTHYECKOr0 CHHTE3a

Apyrue -
XapaKTEepUCTUKU

3.3.2. TpynoBasi pyHKuMsA

Pa3paboTka crivcka 1ereii B 0asuce Vposens
Haumenosanue | OHONHOTEKH (haOPUKH-M3TOTOBUTEIS Kon | C/02.7 | (nonyposens) 7

CukK KBATH(HKAIIH
HpOI/ICXOV)K,Z(CHHC OpP[FP[HaJ'I X 3auMCTBOBAHO U3
TPYIOBOIi GyHKIMM OopMIuHaIa

Kon PerucrpanuoHHsIit
OpurvuHaiza HOMED
pohecCHOHATBHOTO
CTaHzaapra

Tpynosele netictBus ~ CuHTe3 cmucka neneil B 0asuce OHOMMOTEKH IPENIPHUATHA-
usrotoBurens unna cpeacrsamu CAITP
@opmupoBaHHE  OTYETOB O  BPEMEHHBIX,  MOIIHOCTHBIX
XapaKTePUCTUKAX HU(PPOBOH YaCTH CHCTEMBl HA KpHUCTAJIIC HIIH
CIIOXHO() YHKIIMOHAIBEHOTO OJI0Ka

Heobxomumbie TIpOBOAMTE CHHTE3 JIOTHYECKUX CHCTEM 0€3 maMsITH
YMEHHUSA IIpoBOAMTH CHHTE3 JIOTHYECKUX CHCTEM C MAMSIThIO
BBINONHATE CHHTE3 IOTHYECKUX CXEM CO MHOTMIMHM BBIXOJAaMHU
Heobxonumeie TexHuueckuil aHTIIMINCKUN SI3BIK
3HAHUS Merononorusi (HyHKIHOHAIBHO-JIOTMYECKOr0 CHHTEe3a HU(POBBIX

ycTpoiicts cpencrBamu CAIIP
Bynesa anredpa u anemenTHas 6a3a mudpossrx MC
CHHTe3 BpeMeHHBIX JIoTHYeckux cxeM. CrenuanbHast JJOruKa

Apyrne
XapaKTEepUCTUKU

3.3.3. TpynoBasi GpyHKuus

IIpoBenenue GopmanbHoO

noruyeckoii Bepuduxanuu (LEC) na Yposeih
HaumenoBanue RTL Kox | C/03.7 | (nomyposens) 7
COOTBETCTBHUC OIIMCaHUA KBaJ'll/l(l)HKaLll/Il/l

CIUCKY TeTer
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Hponcxovmz(el-me Opurmman X 3auMCTBOBAHO U3
TpynoBOH GYHKINH OpHTUHAIA
Kon Perucrpannonnsiit
OpUTHHATa HOMeEp
npodecCHOHAIEHOT0
cTaHgapra

Tpynossie neiictBus ~ CpaBHenue ucxopHoro RTL-onmcanus ¢ omnmcaHueM Ha ypoBHE
CIIMCKA IIeNel ¢ MOMOIBIO NPOrPaMMHBIX METOJI0B

Heobxonumele IMomb3oBatbes CAIIP  QyHKIMOHATBHO-IOTHYECKOTO YPOBHA H

yMEeHHUS nporpammamu (opmanbroii Bepudukauu (LEC)

Heobxonumele TexHUYECKUI aHTJIMIACKUI S3BIK

3HAHUA Metonomnorus (yHKIHOHAIEHO-JIOTHYECKOTO CHHTE3a IH(PPOBHIX
YCTpOWCTB
OcHOBBl ¥ TpHHIUIB (opManbHOH BepupuKanun DUGPOBOIL
anmnaparypsl

Apyrue -

XapaKTEPUCTUKH

3.3.4. TpynoBas pyHKIms

PaspaboTka u BcTpanBanue Vposens
HaumeHoBanne | CpeACTBa AJISI CAMOTECTHPOBAHUS U Kon | C/04.7 | (nomyposens) 7

KpPHCTAJIbHOI'O TECTHPOBAHUS KBAIHUKALIH
HpOI/ICX(i)KHCHHC 0pHFHHaJ1 X 3auMCTBOBAHO U3
TPYIOBOI QyHKINU OpuUruHaza

Kon Peructpannonnsiit
opuruHaia HOMEP
npohecCHOHATBLHOTO
cTaHapTa

Tpynoseie feiictBus  OmpezeneHne HEOOXOOMMOCTH — HCIOJB30BAHHS  BCTPOCHHBIX
CPEICTB TECTHPOBAHHS OJIOKOB CHCTEMbI Ha KPHUCTAILIE
Pa3paboTka HaOOPOB TECTOBBIX BO3JACHCTBHN I KPHUCTAJIBHOI'O
TECTUPOBAHUs U BepuUKauu

Heobxonumbie [IpumensTe MeToas! opraanzanuu camorecrupoBanusi B UC u CHK

YMEHHS PaspabatsiBath U TPUMCHATDH CHUCTEeMbl  BCTPOCHHOTO
CaMOTECTHPOBaHHUS
Co3naBaTh HaOOpBI TECTOBBIX BO3ACHCTBUI Ul MPOMBILUICHHBIX
TECTEpPOB

HeobOxonumbie TexHU4eCKnit aHTIMHACKUH SI3BIK

3HAHUS Mertonomnorus (HyHKIHOHAIEHO-JIOTHYECKOIO CHHTE3a LU(POBBIX

ycrpoiictB cpeacrBamu CAIIP

Meroasl U cnocoObl NOCTPOEHUSI BCTPOCHHBIX TECTOB M OJIOKOB
CaMOTECTHPOBAHHS

OCoOCHHOCTH ammapaTypsl I NPOMBIIUICHHOTO TECTHPOBAHUS
nuc

Apyrue -
XapaKTEPUCTUKHU
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3.3.5. TpynoBast pyHKuMsA

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru

MonennpoBaHue Mory4eHHOTO Yposetsb
Hanmenosanue | CIIHMCKA LENeH HUPPOBOW 4acTh Kon | C/05.7 | (monyposenb) 7
CuK KBanmHbUKaIN
e, Omma X e
Kon Perucrparuonnsiii
opuruHaja HOMEp
poheCCHOHATBHOTO
CTaHzaapra
Tpynosele fnelictBus ~ MozaenupoBaHue pa3pabOTaHHOTO CIHCKAa LENeH CpeacTBaMu
CAIIP
IIpoBepka COOTBETCTBHSI pe3ynbTaToB MOJIETTMPOBAHHUS
TpeOOBaHUAM JTMHAMHYECKUX XapaKTEPHUCTHUK, aHamm3
noTpedasieMol MOITHOCTH M OLIEHKA TUIOLIAa U
BrimonHeHHe BpEeMEHHOrO aHanM3a C Y4eTOM pPacCYUTaHHBIX
3aJIep’KeK Ha OCHOBE KOMITBIOTEPHOTO MOJIEIMPOBAHUS CPEICTBAMU
CAIIP
Heobxonumeie IIpoBoauTh MalIMHHBIE OSKCIHEPUMEHTBI C LENbI0  OLCHKH
YMEHUs (DYHKIMOHAJIBHBIX W BPEMEHHBIX XapaKTEPHUCTHK JIOTHYECKHX
3JIEMEHTOB M (DYHKIIMOHAJIBHBIX OJIOKOB B COCTaBE BCEH CHCTEMBI
Ha KpHCTaJlIe
WnTepnpernpoBaTh pe3yabTaTbl MOJEIUPOBAaHMS B COOTBETCTBUH C
IIOCTaBJICHHOM 3a1a4ei
Heob6xonumeie TexHUUYECKHUI aHTIIMICKUI SI3BIK
3HAHMS Meronpl  TNpPUMEHEHHS  THUIIOBOM  CHUCTEMBI  JIOTMYECKOTO
mozenupoBanus C u cucrem Ha kpucrajuie
Apyrue -
XapaKTEPUCTUKU
3.4. O000menHas TpyaoBas GyHKIUSA
Pa3paboTka TOnoa0ru4eckoro
Hamveroparme | OTACAHA Ha“OCHOBe MTOJIy4E€HHOT O Kot D Vposens 7
CIHCKA LIernel ¢ ydeToM Habopa KBaIHUKALIH
OTrpaHWYCHUN
IMpoucxosxneHne
000011IeHHO#T TPYI0BOI Opurunan X 3aumcroBato u3
FA— OpHUTHHAIA
Kon Perucrpannonnsiit

OpHrHHaIA HOMep
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BoamoxxHbIE
HaMMEHOBaHUS
JOJDKHOCTEH

88005554438@mail.ru

npo(heCCHOHATBEHOTO
craHzapTa

Benymmii naxenep
["maBHBIN KOHCTPYKTOP
TexHuueckuit TUPEKTOp

TpeboBanus x
00pa3oBaHuIO U

Beiciiee o6pa3zoBaHue — MarucTparypa
PexoMmeHyeTcst JONOIHUTENbHOE IPO(ecCHOHATEHOE 00pa3oBaHue —

00y4eHHIo [POrpaMMBbl [IOBBIILICHHUS] KBAIU(PUKALMI
TpeboBanust k
OITBIT
M . He menee nsatu ner
MPAKTUYECKON
paboThI

Oco0ble ycnoBus
Jonycka kK pabore

IMpoxoxnenue 0043aTeNbHBIX MPEIBAPUTEIbHBIX (IPU HOCTYILICHUN
Ha paboTy) U NEePUOUYECKUX METULIMHCKUX OCMOTPOB
(obcenoBanwmii), a TaKXKe BHEOUEPEAHBIX MEAUIIUHCKAX OCMOTPOB
(obcenoBanmil) B yCTaHOBJICHHOM 3aKOHOAATENHCTBOM HOPSIIKE,
o0ydeHne IpaBUIaM OXpaHBI TPyIa

JlononHUTENbHBIE XapaKTEPUCTUKU

BecnnatHaa amHma B Poccum 8 800 555 44 38

HanmenoBanue Kon HaumenoBanue 6a30B0ii TpYNIIbL, JODKHOCTH,
JIOKYMEHTa po(ecCHU WK CHELHaTbHOCTH
OK3 1222 PyxoBoagurenu crnenuanu3upoBaHHbIX
(IPOM3BOACTBEHHO-IKCIITyaTAlIHOHHBIX)
noapaszesneHui (ciyx0) B MPOMBIIUIEHHOCTH
1237 PyxoBoaurenu noapasaenenuii (cnyx06) HaydHO-
TEXHUYECKOTr0 Pa3BUTHS
2132 IIporpamMmucTs
2144 NuxeHepbI-2/1eKTPOHUKH, HHKEHEPBI MO CBS3H U
IpUOOPOCTPOCHHUIO
EKC - I'naBHBINH KOHCTPYKTOP
- HaganpHIK TEXHUYECKOTO OTHeNa
OKCO 210100 DIIeKTPOHNKA U MHKPOXJIEKTPOHHUKA
210200 IIpoekTHpoBaHUE U TEXHOIOTHUS AIEKTPOHHBIX
CpencTB
210600 HanorexHonorus
230100 WupopmaTrKa U BEIYUCIUTEIbHAS TEXHUKA
240306 XUMHUUecKast TEXHOIOTHSI MOHOKPHCTAILIOB,
MaTeprasoB M M3EIHi SJIeKTPOHHON TeXHUKN

3.4.1. TpynoBasi pyHKUMSA

YpoBeHb
Pa3pabotka mnana kpucrauia
HaumenoBanue P P ’ Kon | D/01.7 | (momyposenn) 7
pa3merieHue 6JI0KOB KBATHQHKAIH
IIpoucxo: CHHC 3auMCTBOBAHO U3
P A Opurunan X
TPYIOBOI QyHKINK OpuUruHajia
Kon PeructpannonHsrit
opuruHaia HOMEP

npohecCHOHATBHOTO



http://профстандарты.рф/

I'IPOCDCTAHLI,APTbI.PCD BecnnatHaa amHma B Poccum 8 800 555 44 38
BHeapeHue. Attectauus. Ceptudukauma 88005554438@mail.ru

craHzapra

Tpynosele netictBus  Pa3paboTka mpenBapHTEeIbHOrO IIaHA KPUCTAILIA
Pa3menenne Makpo6JIOKOB, B TOM uncie annapaTHeix CD-010koB
BeinonHeHue mpeiBapUTeIbHOrO IPOESKTUPOBAHUS Lielel 3eMII U

MTUTaHUA
HeobOxonumbie [Tons30BaThCs METOAAMHU TIPOrPaMMHOT0 (usmuecKoro
YMEHHUSA [IPOTOTUIMPOBAHUS, NPEIBAPUTENBHOIO Pa3MELIEHHUs 3JIEMEHTOB,

OLIEHKH MOTPEOIIIEMOI MOLTHOCTH, IJIAHUPOBAHUS ILIUH MUTAHUSI U
HepapXuy TAKTOBBIX CUI'HAJIOB, KAUE€CTBEHHOW OLIEHKH BO3MOXKHBIX
HCKaKCHUW CUTHAJIA
Bnagers cmoco0amu THpPOBEPKH MPOSKTOB HAa COOTBETCTBHE
TEXHHUYECKOMY 3aJIaHHIO

Heobxonumele TexHUYECKHUI aHTJIMHCKUI SA3BIK

3HAHUS OCHOBHBIC METObI MOJIEIIMPOBAHUS " (usnueckoro
MaKETUPOBAHUsI, COCTaB MPOrPaMMHO-AMIAPATHBIX IIATHOPM IS
MPOTOTUIMPOBAHHUS IU(PPOBBIX YCTPOICTB
XapakTepHble 0COOCHHOCTH dTara MpeJBapUTEILHOI0 Pa3MeeHHs
1 KOMITOHOBKH Kpucrauia CHK

Apyrue -
XapaKTEepUCTUKU

3.4.2. TpynoBasi pyHkumsi

Pa3mernienne craHgapTHBIX S4EEK U VpoBeHb
HanmenoBanne | BBIIOJIHEHUE PEABAPUTEIbHON Kon | D/02.7 | (monyposens) 7

TPacCHPOBKH KBaTU(UKALNH
HPOHCXOBKIKCHHe Opurmian X 3aMMCTBOBAHO U3
TPYAOBOH QyHKIUH OpHUTrHHAjA

Kon Perucrpannonnsiit
OpuUrrHaa HOMEp
npodecCHOHAIEHOT0
cranjgapra

Tpynosele nelictBus  Pa3zMmelieHue cTaHAapTHBIX S4Y€eK IHPOEKTa C HCIOJIb30BaHHEM
cpencrs CAIIP
[IpenBapurenbHas  TpacCHPOBKA  MEXKOJIOYHBIX  COCIUHEHUIT
IPOEKTa C HCIob30BaHueM cpencts CAITP

Heobxonumele ITonb3oBaTbCs MeToaMH NIPOrPaMMHOTO (u3ugecKoro

yMeHHUs MIPOTOTUIHPOBAHMS, MPEABAPUTENLHOTO Pa3MELICHUS JJIEMEHTOB,
OLICHKH TOTpedsieMol MOIHOCTH, INIAHUPOBAHUS IIIMH MUTAHUSA U
HepapXUU TaKTOBBIX CUTHAJIOB, KAYECTBEHHOI OIIEHKH BO3MOXHBIX
HCKaKEHUH CUTHaJa
Bmagers cmoco0aMu IIpoBEpKHM IIPOCKTOB HAa COOTBETCTBHE
TEXHUUECKOMY 3a/1aHHIO

Heobxonumeie TexHnueckuii aHTIIMICKUI SI3BIK
3HAHUS OCHOBHEIE METOJIBI MOJICIIMPOBAHHUS " ¢busrueckoro
MaKETHPOBAHUS

Oco0eHHOCTH ~ JTama  NPEABApUTENbHOH  TPAcCUpPOBKU U
pasMeleHus CTaHAapTHBIX STYeeK U KOMIIOHOBKH Kpucraiua CHK
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BHeapeHue. Attectauus. Ceptudukauma

88005554438@mail.ru

HApyrue -
XapaKTCPUCTUKU

3.4.3. TpynoBasi pyHKIUSA

Ocy1ecTBieHue npeJBapuTenbHON .
Hanverosare | o PR UHH TAPasHTHBIX Kox | D/03.7 (n]i)(}):l];cpli)l;eﬁb) 7
[apaMeTpoB, IPOBE/ICHUE D N
CTaTMYECKOr0 BPEMEHHOI'0 aHaJIN3a
e Opmun X oo
Kon PerucrpanuonHsiit
opuruHana HOMEp
npodecCHOHATBHOTO
cTaHjapra
Tpynosele geiicteus  IIpouenypa npegBapuUTeIbHON 9KCTPaKIUU Mapa3sUTHBIX
napamerpoB CHK
Crarudeckuil BpEeMEHHOM aHallM3 M BBIYMCICHHE 3a/lepiKeK
cpencrBamu CAIIP
Heobxonumblie [IpoBoauTh  (Qu3nMUeckoe NPOEKTHPOBAHHE M  BepUPHUKALUIO
yMeHHs cpencrBamu CAITP
BbINonHATE cTaTUYeCKU BPEMEHHOMN aHaIN3
Heob6xonumsie TexHuueckui aHITUUCKUN SI3BIK
3HaHUs OcHOBHEIE METOJIBI MOJIEJIPOBAHUS u ¢bu3ngeckoro
MAaKeTHPOBaHUS
MeTozbl 1 0COOEHHOCTHU MPOLETYPhl IKCTPAKIIUU
HApyrue -
XapaKTEPUCTUKH
3.4.4. TpynoBasi pyHKIMSA
[IpoBenenue aHanmmsa Vposerb
Haumenoarne | MOTpeOIsIEMON MOITHOCTH U Kon | D/04.7 | (momyposenn) 7
pacrpesiesieHus TemIa o KPUCTaIlTy KBAHUKALHHT
e Ommn X o
Kon Perucrpaunonnsiit
opuruHaia HOMEp
npodecCHOHAIBHOTO
cTaHapTa

Tpynossle neicTBus
Heobxoaumbie
yMeEHHS

HeobOxonnmere
3HAHMS

Ananu3 noTpeOiseMod MOIIHOCTH, pAaclpefeNieHusl Terja Io
KPHCTAJITY U y4eT EKTPOMUTPAIHOHHBIX 3B {eKToB
INepenanupoBka Lenel NUTaHKus U 3eMJIM CUCTEMbI Ha KpUCTaJLIe
IIpoBoauth (u3HMUECKOE MPOEKTHPOBAHHE U  BepU(PUKALUIO
cpeacrBamu CAIIP

BbInonHATE craTHYecKUi BpeMEHHON aHau3

TexHuueckuit aHMTUNHCKUH SI3BIK

Teopus Temnoeix nporeccos B IC u CaK

Meroznnka ydera MoTpeOIsIeMoif MOIITHOCTH

TexHonorudyeckue orpaHudyeHus Ha (yHknuoHanbHble ciou MC u
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Apyrue

XapaKTePUCTHKU

CuK

3.4.5. TpynoBasi pyHKUMSA

Pa3paboTka orpaHUYEHHUS IS Yposern
HaumeHoBaHue Kox | D/05.7 | (momyposens) 7
nepeBa cuaxpocurHanoB CHK KBaTHUKaLH
IIpoucxoxnenue 3auMCTBOBAHO U3
P A Opurunan X
TPYIOBOI QyHKIUK OpUrHHAIa
Kon Perucrpannonnsiit
OpurnHaiza HOMEp
IPOdecCHOHANTBHOTO
craHjapra

Tpynossie neicTBust
Heobxoaumbie
yMEHHUS

Heobxoaumere
3HaHUSA

Apyrue

XapaKTePUCTHKH

CuHre3 epeBa TakToBbIX curuaigoB CHK

Tlonb30BaThcss MPOrpaMMHBIMH CPEICTBAMH TIOCTPOCHHUS JiepeBa
CHHXPOCHUTHaJIa

BBINIONHATE cTaTHYeCcKUii BpeMEHHOH aHaH3

TexHUYeCKUI aHTJIMHCKUIN S3BIK

OcobeHHocTH (HOPMHUPOBAHHMS ISPEBA CUHXPOHU3AIUU

[udposas cxeMoTeXHHUKa

3.4.6. TpynoBasi pyHKUMsA

OcyIecTBIIeHNE IeTaTbHOM Yposenr
HaumenoBanue Cuk Kox | D/06.7 | (monypoBens) 7
TpaccupoBku CH PR,
ITpoucxoxnenue Opurmsan X 3auMCTBOBAHO U3
TPYNOBOH QyHKIMM OpHWrMHana
Kon Perucrpannonnsiit
OpuruHaa HOMEp
HpOdeCcCHOHATBHOrO
cTanjiapTa

TpynoBele neiicTBust

Heob6xonumsie
YMEHHUS
Heobxoaumbie
3HAHMS

Apyrue

XapaKTePUCTHKU

DKCTpakiysl Tapa3uTHBIX [apaMeTPOB, BBIYUCICHHE 3aJIePXKKU
pacrpocTpaHeHHsI CUTHaJIA, CTAaTHYECKAN BpPEMEHHOHN aHaIn3
PasMmelieHre KOHTAKTHBIX ILIOMIAOK C LIETISIMH 3aIHTHI
JleranpHast TpaccHpOBKa IIeTIel CHCTEMBI Ha KpUCTaJlIe

OuHanbHasE SKCTPAKIHUS TAapa3sUTHBIX IMapaMeTPOB, CTaTHYECKHHA
BPEMEHHOM aHanu3

[lonb30BaThest  MpOrpaMMHBIMHU
KpucTrajuia

TexHuUeCKU aHTTIUACKUIN S3bIK
Mapuipyt nIpoeKTHpOBaHHsI, 0COOEHHOCTH TPACCHPOBKH KpUCTAILIA

cpeacrsaMmu TpacCupOBKHU

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru
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3.5. O6o6mennas TpyaoBas pyHKums

PaspaboTka aHanoroBoi 4actu

. YpoBeHb
HaumenoBanue = HMHTETPANBHOIN CXEMBI MM CHCTeMbl HA ~ Kon E 7
KBaIMUKALN
KpHCTaIe
IMpoucxoxaenue
P e o 3aMMCTBOBAHO M3
0000111eHHO#T TPY10BOI Opurpnan X
OpHrHHalIa

dyHKIMH

Ko Perucrpanuonusrit

OpHTHHAIA HOMep
HPOQECCHOHANBHOTO
cTaHzapTa

Bo3mokHbIE
HaMMEHOBAHUS
HOJDKHOCTEN

Benymmit nnxenep
I'naBHBIN KOHCTPYKTOP
TexHuueckuil TupeKkTop

TpeboBanus k
00pa3oBaHUIO U

Beicmree obpa3oBaHne — MarucTparypa
PexomeH ryeTcst JOMOIHUTETFHOE PO ecCHOHaTEHOE 00pa3oBaHue

o0ydIeHnIo — IIPOrpaMMBI ITOBBIIICHUS KBATH(UKAITIH
TpeboBaHus K ONBITY

MIpaKTUYECKON He menee mstu ner

paboTsl

Oco0ble ycnoBus
JoIrycKa K pabote

TIpoxoxkaeHue 00s13aTeNbHBIX TPEABAPUTENBHBIX (IIPU MOCTYIUICHUH
Ha paboTy) U NEPHOJUIECKUX MEIUIMHCKHX OCMOTPOB
(oOcnenoBanmii), a TaKXKe BHEOYEPEAHBIX MEIUITUHCKIX OCMOTPOB
(oOcnenoBaHuii) B yCTaHOBJICHHOM 3aKOHOIATEIbCTBOM MOPSAKE,
o0ydJeHHe paBmIaM OXpaHbI TPyAa

JlononHuTENbHBIE XapaKTEPUCTUKU

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru

HaunmenoBanue Kox HaunmenoBanue 6a30Boi TpyIIibl, TODKHOCTH,
JOKyMEHTa Npo(ecCHU WK CHEHaTbHOCTH
OK3 1222 PykoBoaureny crenuanai3upoBaHHbBIX
(IpOU3BOICTBEHHO-IKCILTYaTAlIHOHHBIX)
nozipaseneHui (ciy>x0) B MPOMBIIIEHHOCTH
1237 PykoBoaurenu noapasaeneHuii (ciayxo)
HAYYHO-TEXHHYECKOTO PAa3BUTHUS
2132 ITporpamMmucTs
2144 MnxeHepbI-2eKTPOHUKH, HHKEHEPHI M0 CBA3H
1 IPUOOPOCTPOCHUIO
EKC - I'aBHBIN KOHCTPYKTOP
- HavanpHUK TEXHUYECKOTO OT/Iea
OKCO 210100 DJIEKTPOHMKA U MHKPOAJICKTPOHHKA
210200 [IpoexTrpoBaHuEe M TEXHOJIOTHUS 3JIEKTPOHHBIX
CpencTB
210600 Hanorexnonorus
230100 MudopmaTrka U BEIYUCIHTENbHAS TEXHUKA
240306 XHMHYECKasi TEXHOJIOTUsI MOHOKPHUCTAILIOB,
MaTEepUaJIOB U U3l 2IEKTPOHHON TEXHUKU
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3.5.1. TpynoBasi pyHKuMs

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru

IIpoBenenue ananmsa

TEXHUYECKOT0 3aJaHHs Ha YposeHb
HamMenoBauue | aHAJIOTOBYIO YacTh, pa3paboTKa Koz | E/01.7 | (nmomyposens) 7
APXUTEKTYPhI aHAIOTOBOM KBAJIHUKALHH
IOACHUCTCMBI
Tpoucxonenne Opurmian X 3anMCTBOBAHO U3
TPya0BOi PyHKIMH OpHIrHHANA
Kon Perucrpannonnsiit
OpurHHana HOMEp
IPOdECCHOHAIBHOTO
cTanfapra

Tpynossie neicTBus

Heobxonumsie
YMEHHUS
Heobxonumele
3HAaHUA

Apyrue
XapaKTEPUCTUKHA

AHanu3 aHaJIOrMYHBIX TOTOBBIX PEIIEHUH U OmpeJesieHne o0Lero
cocraBa 0J10k0B aHajoropoi yacru CuK

Onpenenenre HEOOXOAMMBIX YPOBHEH IUTAIOUIMX, BXOIHBIX U
BBIXO/IHBIX HAINPSDKEHUH

Omnpenenenue  HEOOXOIUMOro  OBICTPOJEHCTBHS,  NPEIEsoB
norpedaseMoll MOIIHOCTH, IUIOMIAAM U JAPYIHX CHEeLUaJIbHBIX
rapaMeTpoB OJIOKOB

Paspaborka cnenuduxanuu 6J0KOB aHAJIOTOBOM MOJCHCTEMBI
OmnpeneneHre OKOHYATEIHbHONH apXHUTEKTYphl aHAJOrOBOW YacTH
CHCTEMBbI Ha KpUCTAILIC

PazpabarpiBaTh crieruduKalmo aHaIoroBbIX OJIOKOB
[IpoekTupoBaTh CXEMbI aHAJIIOTOBOT'O ¥ CMELIAHHOTI'O CUTHAJIOB
[MpuHIMOBI  TIOCTPOCHUST W (PYHKIMOHHUPOBAHHUS aHAJIOTOBBIX
YCTpOWCTB

AHaoropas CXeMOTEXHHKA

MaremaTHYeCKHUi aHaIu3

3.5.2. TpynoBasi pyHKuus

IIpoexTupoBKka noBeICHUECKON

o YpoBens
Hanmenopanue MOZCIIN aHAJIOrOBOH YaCTH HpOSKT% Kon E/02.7 (HOHypOBeHb) 7
JUIT MOZCJIIMPOBaHUA B COCTaBE€ BCEU KBanmbl/IKaLll/ll/I
CHUCTEMBI B IICJIIOM
Hponcxovmaeﬂne Opurunan X 3alMCTBOBAHO U3
TPyROBO#t GYyHKINH OpHMIHUHana
Kon Perucrpannonnsiit
OpHUTHHAJA HOMEp
poheCcCHOHATBLHOTO
cTaHJapTa

TpynoBele neiicTBust

Omnpenenenne Habopa u cocraBa 0JI0kOB aHasoroBoi yactu CHK
VYcraHoBiieHHEe HEOOXOOUMOH CTENEeHH JeTalu3alud  Mojesnel
OJIOKOB aHAJIOTOBOM YaCTH CUCTEM Ha KPHCTAILIE

Omnpenenenne Habopa BXOOHBIX W BBIXOJHBIX MEPEMEHHBIX
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Heobxonumele
YMEHHUS

Heob6xonumsie
3HaHUSA

Apyrue
XapaKTEPUCTUKHU

Ka)kJ10r0 OTAEeJIbHOro 0Jioka aHanorosoil yacru CuK

CocraBieHue crenupuKanuu

Br160p cpezncTBa onucaHus MOBeEHUYECKOW MOJIEIN

Pa3paboTka BBICOKOYPOBHEBOW ITOBEICHYECKOH MOJAETH OJIOKOB
aHajnorooi yactu CHK

MonenupoBaHue, OTIafka U BepuHKanus OJIOKOB aHAIOIOBOH
yactu CuK

Pa3paboTka KOMIUIEKTa CONPOBOJUTEIBHON JOKYMEHTAIMH H
PEKOMEHAALMA MO HMHTETPalid MOJENICH aHAJOrOBBIX OJIOKOB B
npororun CuK

ApryMEHTHPOBAaHHO OOOCHOBBIBATh HEOOXOJMMOCTh pPa3OHEHHS
aHaJIOrOBOI YacTH mpoekTa Ha 0J0ku (corimacHo T3 wim Tekyrien
HEOOXOAUMOCTH)

ComnocraBysiTh TpeOoBaHus T3 ¢ ypoBHEM JeTaM3alMU MOJCITH
0JI0KOB

OmnpenensiTh MOJEIUPYEMbIe XapaKTEPUCTUKH aHAJIOIOBBIX OJIOKOB
CocTaBiATh CrienU(pUKAlUK aHAJIOTOBBIX OJIOKOB

[IpaBmIBbHO OLIEHUBATH BOZMOKHOCTH CPECTBA ONMMCAHMS MOJIEIer
U COIMOCTABJISITh UX C YPOBHEM MOJIENH U crierudukanmeit

Brnazmers cpexcrBaMu aHANIOrOBOrO MPOTOTHUITMPOBAHUSI BBICOKOTO
YpPOBHS

Brnazers  BBICOKOYPOBHEBBIMH  si3bIKamMu  omucanus  Verilog-
A(AMS), VHDL, Mathlab

Bnaners METOAMKON aHAJIOrOBOrO MOJAEIHPOBAHUS CPEICTBAMU
CAIIP

Bnaners uncrpymenrapuem CAIIP

CocTaBJIsiTh CONPOBOIUTEILHO-HOPMATHBHYIO JTOKYMEHTALIHIO 10
YCTaHOBJICHHOMY 00pas3ily

TexHuueckui aHrJTMHCKUIN S3bIK

SI3p1ku noBenenyeckoro onucanus (Verilog-A(AMS), VHDL,
Mathlab)

MeroanKy aHAJIOTOBOT'O MOZEITUPOBAHHUS

Mertonuku Bepudukaimu anaitoropoii yactu CHK

3.5.3. TpynoBasi pyHkuus

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru

OcyniecTBieHHE BepHpUKAUH Vposerb
HanmenoBanue | ITOBEIEHYECKOM MOJIeNH B cocTaBe Beell | Kox | E/03.7 | (momyposens) 7
Cuk KBaTH(UKAININ
Hponcxoum;(enue Opurmian X 3auMCTBOBAHO M3
pr]lOBOI/I (1)yHKLll/ll/l Opl/ll"l/IHaJ'Ia
Kon Perucrpanuonssiit
opHTrHHAIA HOMeEp
npodecCHOHAIBHOTO
cTaHJapTa

Tpynossie neicTBus

BeiGop Meroauku BepUHKALMU ITOBEACHYSCKOH MOIETH B
cocraBe CHK, ompenenenne Habopa CpEACTB MOIEIUPOBAHUS H
BepupUKAUT
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Heobxonumsie
YMEHHUS

Heob6xonumsie
3HAHUSA

Jipyrue
XapaKTCPpUCTUKU

udpo-ananoroBoe (cMmemmaHHOE) MOJIEJIMPOBaHUE c
UCIIOJIb30BAHHEM  IOBEACHUECKMX MOJENed  aHaJOroBBIX U
HU(POBBIX MOJCUCTEM

OreHka MpaBUILHOCTH BBIOOpA apXUTEKTYpbl aHAJIOrOBOM 4acTH
CHK u npoBepka KOPPEKTHOCTH IOBEIEHYECKOH MOJIENIH
aHaJIOroBoit

[Ipu HEOOXOIUMOCTH KOPPEKTUPOBKA apXUTEKTYpBI, COCTaBa WIIH
MOBEIEHYEeCKO Moesy aHainorosoil yactu CuK

[lonb30BaTbcsi  METOAMKOW M MapHIpyTOM  BepuUpHUKALUK
OBE/IEHY €CKOI MOJIeNH

Brnaners uncrpymentapuem CAIIP

TexHu4ecKknil aHMNHCKUH SA3BIK

OCOOCGHHOCTH MTPOSKTUPOBAHHUS CXEM CMEIIAHHOTO CUTHAJA
Mapmpyt npoektuposanusi UC u CHK

3.5.4. TpynoBas pyHKIms

Pa3paboTKa cXeMOTEXHHYECKUX Yposern
HaumenoBaHue o . Kox | E/04.7 | (momyposens) 7
onucaHuii OJIOKOB aHAJIOTOBOM YacTH KBATTHUKATHN
IMpoucxoxnenne 3anMCTBOBAHO U3
P VAN Opurunan X
TpynoBoi GyHKIHH OpHIHHANA
Kon PerucrpaunonHsiit
opuruHana HOMEp
HpOdECCHORATBHOrO
cTanjiapTa

TpynoBsie nefcTBust

Heobxonumsie
YMEeHHUS

Heobxonumeie
3HAHMS

Pa3z0uenne aHaMOroBBIX OJIOKOB Ha (DYHKIHOHAJIbHBIC CYOOJIOKH
HEeOOJIBIIIOTO pazMepa

Pa3zpaboTka CXeMOTEXHMYECKMX peIIeHMH ()yHKIMOHAIBHBIX
cyO0JIOKOB, CO31aHHE CHMBOJIBHBIX MPEICTABICHUN

Pa3paboTka M OHMCAHHE TECTOBBIX OKPYXKCHHI A aHAJIOTOBBIX
cy001I0KOB

I'paduueckuii  CXeMHBIi  BBOA  DJEMEHTOB  OJIOKOB  C
WCIIONB30BAaHUEM  CTAHIAPTHBIX ~ OMOIMOTEK  3JEMEHTOB MU
OMOMMOTEK M3  COCTaBa  HCIONB3YEMOH  TEXHOJIOTMYeCKOH
WIaThOpMBbI

ITocTpoeHne MepapXW4ecKod CTPYKTYPHl W3 HaHHEIX CyOOJOKOB,
MPECTaBIIONIEH BCIO aHAJIOTOBYIO TTOJICHCTEMY B LIEJIOM

Ha ocHOBe rpau4ecKoil 3JIEKTPUYECKOH CXEMBI IIOCTPOCHUE
criicka coenuHeHuit B popmare SPICE

PaspabatbiBaTh aHaIOroBbIE OJIOKU

IIpoBoguTs MOAENMPOBAHHE aHAJIOTOBEIX OJOKOB CpEICTBAMHU
CAIIP

TexHn4eckui aHrIMICKUH A3bIK

MaremaTHuecKuii aHam3

TlomynpoBoTHUKOBasI CXEMOTEXHUKA

AHanoroBas CXeMOTEXHHKa

Mapupyr npoeKTHpOBaHHUs

CAITIP aHanoroBOro NpOeKTUPOBAHUS U MOAEIUPOBAHUS
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HApyrue -
XapaKTCPUCTUKU

3.5.5. TpynoBasi pyHkuus

MOZ[CJ'H/IPOB&HI/IC M aHaJIu3
YpoBeHb
€3YJIbTAaTOB MOACIIUPOBAHUA
HaumenoBanue pesy. A p Kox | E/05.7 | (momypoBens) 7
OT/ICNIbHBIX aHAJIOTOBBIX OJIOKOB M KBaTHQUKALAT
AQHAJIOTOBOH YacCTH B I[EJIOM
IpoucxoxaeHne 3alMMCTBOBAHO 3
P A Opurunan X
TPYAOBOIT GyHKINH OpHUrHHAIA
Kon Perucrpanuonssiit
OpUTHHAJA HOMED
PO ecCHOHATBHOTO
cTaHmapra

Tpynossie neiictBus ~ [1oAroToBKa K CXEMOTEXHHYECKOMY MOJIEIMPOBAHHIO CYOOIOKOB

BpemenHoii ananus, aHanu3 10 MOCTOSHHOMY M IO IIEPEMEHHOMY
TOKy, aHaIW3 IIyMOB, aHAIW3 B TEMIIEPAaTYpHOM JHama30OHE,
CHEKTPATbHBIN aHAIN3

CTaTUCTUYECKUH aHAJIM3 U «aHAJIM3 110 yIJlam» JJIs ONpenesieHus
MPaBWIBHOCTH  (QYHKIMOHMPOBAaHHS CXeMBl TIpH  pasdpoce
TEXHOJIOTMYECKUX [TapaMeTPOB IIPU U3TOTOBJIEHUH

AHanu3 KOPPEeKTHOCTH pa3pabOTaHHOM OJIEKTPUYECKOH CXEMBI

cyo06IoKa
MonenupoBanue 1 BepuduKarus Bceil aHaIOroBOH MOACUCTEMBI B
LEeJIOM

Heobxonumele PazpabaTeiBaTh aHAIOTOBBIE OJIOKH

yMeHHs IIpoBOAKNTE MOJAENMPOBAHHE AHAJOTOBBIX OJOKOB CpEICTBAMH
CAIIP

Heobxonumbie TexHuuecKuii aHTJIMHACKUHN S3bIK

3HAHUS MaremaTuuecKkuii aHaIu3

IMomynpoBoIHNKOBas CXEMOTEXHHKA

AHanoroBasi CXeMOTEXHHKa

MapmpyT IpOeKTHPOBAHUS

CAITIP aHanoroBoro npoeKTUPOBAHUS U MOJEIHUPOBAHHS

Apyrne -
XapaKTEPUCTUKN

3.5.6. TpynoBasi pyHKums
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Paspaborka Tomosornaeckux

9 VYposenb
MPEACTABICHUN OTAEIBHBIX
Hanvenopanme | " PH A . Kon | E/06.7 | (momyposens) 7
aHAJIOTOBBIX OJIOKOB U aHAJIOTOBOM KBaTHUKaLIT
YacTH B LIEJIOM
[Tpoucxoxnenne 3anMCTBOBAHO M3
P VAN Opurunan X
TPyROBOIl GyHKINH OpHTUHAIA
Kon PerucrpanuoHHsIit
OpHTrHHAa HOMEp
npohecCHOHAIBHOTO

CcTaHmapra

Tpynosele netictBus | Pa3paboTka TOMONOIMYECKHX YepTeXel OTACIbHBIX AHAJIOTOBBIX
OJIOKOB B PYYHOM PEXKHUME
Pazpaborka  HaOopa  OrpaHHuYeHH  HAa  KOH(HUIYpaIllUH
TOIOJIOTHYECKHUX IPECTaBICHUN aHATOTOBBIX CYOOIOKOB
Pa3paboTka TOMONOrMYEeCKUX YepTeKed OTAENbHBIX aHAJIOrOBBIX
0JIOKOB B aBTOMAaTU3UPOBAHHOM PEXHUME
Pa3paboTka TONOIOruuecKoro yepTexna aHajIoroBoi 4acTH B LIEJIOM
Heobxonumeie Pa3pabartbiBaTh aHAJIOrOBBIE OJIOKU
yMeHUs [lonb30BaTbess MPOrpaMMHBIMU  CPEICTBAMH  TOIOJIOTMYECKOTO
MIPOEKTUPOBAHUS U MOJIEIUPOBAHMUS.
Ilonb3oBaTbes  METOOMKOM — aHAJIONOBOTO  TOMOJOIMYECKOrO

MOJIETTUPOBAHUS
Heobxonumsie TexHuuecKkuii aHITUUCKUAN SI3BIK
3HAHUS MaremaTHuecKrii aHau3

INonynpoBoJHUKOBAs CXEMOTEXHHUKA

AHasnoroBas CXeMOTEXHUKA

Mapipyt IpoeKTHpOBaHUs

Oco0eHHOCTH IPOEKTUPOBAHUS TOIOJIOIUH aHAJIOTOBBIX YCTPOICTB
CAIIP aHanoroBoro mpoeKTUPOBAHUS U MOJAEIUPOBAHUS

Jipyrue -
XapaKTCPUCTUKU

3.5.7. TpynoBas pyHKms

BemonHenue Bepudukanuu u

YpoBeHb
MOACIUPOBAHUEC TOIIOJIOTUYICCKOI'O
Haumenosanue ACIHP Kon | E/07.7 | (momyposenb) 7
NpEeACTaBJICHU aHAJIOI'OBbIX 0JIOKOB KBaIMUKALAN
M aHaJIOTOBOM 4acTH B O ECJIIOM
[poucxoxenue AUMCTBOBAHO U3
POHCXOXA Opurunan X 3 ©
TpyoBoil QyHKIHH OpHrHHANA
Kon Perucrpannonnsiit
opuruHana HOMep
pOdECCHOHANBHOrO

CcTanaprta

Tpynossie neiictBuss ~ dusmyeckass W dJIEKTpUUYECKas BepH(UKALMSA TOMOJOTHYECKHX
npezacrabieHui 61okoB cpeacreamu CAITP
OKCTpakIUs Iapa3sUTHBIX [apaMeTpoB TPeOyeMOoro YpOBHA
JlEeTaIN3a1H
TlocTpoenne crucka COSOMHEHHH C Y4ETOM JKCTParupoOBaHHBIX
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napa3uTHBIX KOMIIOHEHTOB B popmare SPICE

MonenupoBaHue W aHadu3 PE3yJIbTaTOB MOJCIMPOBAHMS CITHCKA
Lernei, CoIepiKaIIero napasuTHbIE 3JIEMEHThI OTIeIbHBIX OJOKOB U
AHAJIOrOBOM TIOICHCTEMbI CHCTEMBI B IIEIIOM

IIpunsTe pemieHUss O KOPPEKUUH  TOMOJOTHYECKHX MM
CXEMOTEXHUYECKUX MPECTaBICHUH aHAIOTOBBIX OJIOKOB

Heobxonumere ITomp30BaThCsI TPOrpaMMHBIMH ~ CPEICTBAMH  TOIOJIOTHYECKOTO
YMEHHUSA MOJIEIMPOBAHUS M TPOSKTUPOBAHUS
[IpoBoIUTE MOAENMPOBAHWE AaHAJOTOBHEIX OJIOKOB CpEICTBAMH
CAIIP
Heobxonumsie Texunueckuii aHITUUCKUN SI3BIK
3HAHUSA MaremaTHYeCKHii aHaIu3

IonynpoBoHUKOBAsI CXEMOTEXHUKA

AmnanoroBas CXeMOTEXHHKa

Mapupyt IpoeKTHPOBaHUS

Ocob6eHHOCTH IPOEKTUPOBAHUSI TOIIOJIOTUH AHAJIOTOBBIX YCTPOMCTB
CAIIP aHanoroBoro npoeKTUpOBaHUS U MOJIEIUPOBAHUS

Hpyrue -
XapaKTepI/ICTI/IKI/I

3.5.8. TpynoBasi pyHKums

HHTeraHI/IS{ TOIIOJOTHYECCKOI' o

MPEICTABIICHAS aHAJIOTOBON 9acTH B Yposenb

HaumMenoBanue . Kox | E/08.7 | (momypoBens) 7
COCTaB TOIIOJIOTHH BCEH CHCTEMBI B XBATHOUKAHH
O eJIoM

IIpoucxoxaenne 3anMCTBOBAHO U3

P VAN Opurunan X
TPYNOBOH QyHKIMM OpHWrMHana
Kon Perucrpaunonnsiit
OpMrHHAna HOMEp
MpO(ECCHOHATEHOTO

cTanjapra

Tpynoseie neiictBus =~ Pusnueckas u dIeKTpUYecKas BepH(UKaIs TOIOJOTHH KpUCTalia
cpencrBamu CAITP
OKCTpakiys Hapa3uTHBIX apaMeTpoB KpUCTaia
IlocTpoeHue crucka COSTUHEHHH C Y4eTOM 9JKCTParupoOBaHHBIX
Mapa3UTHBIX KOMIIOHEHTOB Bcel cuctemsbl B popmare SPICE
[IpunsTue pemeHuss O KOPPEKIMU  TONOJOTHYECKHX MM
CXEMOTEXHUYECKUX TIPEICTAaBICHUHA OTHENbHBIX OJIOKOB WM
IUIAHUPOBKH BCEr0 KpUCTAIIA

HeobxonuMbie IMonp30BaThCsi MPOrPaMMHBIMH  CPEACTBAMH  TOIMOJIOTHYECKOTO
YMEHHUS MOJICITUPOBAHUS U IPOCKTUPOBAHHUS
[IpoBOAMTH MOJAECTMPOBAHHE AaHAJIOrOBBIX OJIOKOB CPEICTBAMH
CAIIP
Heobxonumere TexHuuecKuii aHTJTUHACKUH S3bIK
3HAHUS Mapuipyr TOIOJOTHYECKOro IPOEKTHPOBAHUA W BepH(UKAIMU

AHAJIOTOBBIX OJIOKOB
MeTonuKH 3KCTPAKLIUK MTapa3UTHBIX HIEMEHTOB

Apyrue -
XapaKTEpUCTUKU
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3.6. O006meHHast TPyAOBasi PyHKIUA

PaspaboTka komIuiekTa

BecnnatHaa amHma B Poccum 8 800 555 44 38

88005554438@mail.ru

KOHCTPYKTOPCKOHM M TEXHUYIECKOI VpoBeHb
Haumenosanue Kon 7
IOKYMEHTALUX Ha CUCTEMY Ha KBaIM(pHKALMHA
KpHUCTaJUIe
[Ipoucxoxnenue
P e . 3auMCTBOBAHO M3
000011eHHO} TPy I0BOI Opurunan X
OpUrHHaIa
byHxuun
Kon Perucrpanuonnsit
OpHUrHHaJIA HOMeEp
pohecCHOHAIBHOTO
craHjgapTa

BoamoxxHbIe
HaMMEHOBaHUS
JOJDKHOCTEH

Benymmit nnxenep
I'maBHBII KOHCTPYKTOP
TexHu4eckuii AUPEKTOP

TpeboBanust k
00pa3oBaHUIO U

Beiciiee 06pa3oBaHHue — MarkucTpaTypa
PexoMeH ryeTcst JOMOIHUTEIFHOE MPO(ecCHOHATEHOEe 00pa3oBaHue

00y4eHHI0 — IPOrpaMMBbI MOBBIIICHHS KBaIH(HKAHN
TpeGoBaHuSA K OIBITY

MPaKTUYECKOH He menee nsatu ner

paboThI

Oco0ble ycIoBus
JI0IycKa K pabore

IIpoxoxneHue 00s3aTeNIbHBIX MPEABAPUTEIBHBIX (IPH HOCTYIJICHUH
Ha paboTy) U NepUOJUIECKUX MEIUIIMHCKUX OCMOTPOB
(oOcnenoBanuil), a TaKKe BHEOUEPEAHBIX MEAUIIMHCKIX OCMOTPOB
(oOcnenoBanmii) B yCTAHOBJICHHOM 3aKOHOAATEIBECTBOM MOPSIIKE,
o0y4eHHe TpaBIiiaM OXpaHbl Tpyaa

Z[OHOJ'[HI/ITCJ'[BHBIE XapaKTEPUCTUKHU

HaunmenoBanue Kon HaumeHnoBanue 6a30BOii TpyMIIBI, JODKHOCTH,
JOKYMEHTa mpoheCCHr WK CHCIHATFHOCTH
OK3 1222 PykoBonuTenu crieluaar3upoBaHHBIX
(IpOM3BOACTBEHHO-IKCILTYaTAIMOHHBIX)
nojpaszeseHuii (ciy:k0) B MPOMBIIIEHHOCTH
1237 PyxoBoaurenu noapaseneHuit (cinyxo)
HAyYHO-TEXHHYIECKOTrO Pa3BUTHSI
2132 IIporpamMMucTsI
2144 NHxeHepbI-2/1eKTPOHUKH, UHKEHEPBI 10 CBSA3U
1 IpUOOPOCTPOCHUIO
EKC - I'naBHBIIH KOHCTPYKTOP
- HaganpHUK TEXHHYECKOTO OT/AENa
OKCO 210100 DJIEKTPOHUKA U MHKPOJICKTPOHUKA
210200 IIpoekTHpOBaHUE U TEXHOIOTHUS DIEKTPOHHBIX
CpEACTB
210600 Hanorexnonorus
230100 HudopmaTrKa ¥ BEIYUCIUTEIbHAS TEXHHKA
240306 XuMudecKasi TEXHOJIOTUSI MOHOKPHCTAIIIOB,
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‘ MaTepHajoB M U3ENNI 3JIEKTPOHHON TEXHUKN

3.6.1. TpynoBasi pyHKums

Paspaborka onucanus CHK,
pa3paboTka KOMIUIEKTa

YpoBenb

Hanmerosanne | o LA JCCKHX JIOKYMEHTOB, Kon | F/01.7 (HIZ),HypOBCHL) 7

IIOArOTOBKA OIIMCAHUA U KBaJ'll/qul/lKaLll/ll/l

Ha3HA4YCHUA UCIIOJIb30BAHUS YHUIIa

CuK
HpOI/ICX(l)KﬂCHPIC Opurmian X 3anMCTBOBAHO M3
TPYAOBOIT GyHKINH OpHUrHHaza

Kon Perucrpannonnsiit
OpHUrHHaIa HOMEp
poheCCHOHAIBHOTO

CTranaapra

Tpynosele netictBus ~ Ommcanue  OJIOK-CXEMbI, alropuTMa (DYHKIMOHHPOBAHHA U
nuxaorpammel pabotsl CHK ¢ packpbiTieM paboThl €e OTAEIbHBIX
y37I0B, BKJIIOYAs BPEMEHHBIC IHMarpaMMBbl, NPEJJIOKEHHS IO HX
pean3alyy anmnapaTHBIMK MM HIPOTrPaMMHBIMH METOAaMU
Onucanne  CuK, paspaborka  KOMIUIEKTa  TEXHUYECKHX
JOKYMEHTOB, TIOATOTOBKA ONMCAHHS ¥ Ha3HAYEHUS HCIIONb30BAHUS
yumna CuK
OrmmcaHye NOBEASHYECKUX MojeNneil OTAeNbHBIX HU(PPOBBIX y3JI0B
u Beet nudposoii yactu CHK B 1esiom, onuceiBaomux GyHKIUN 1
BPEMEHHbIE COOTHOIIGHHS 0e3 TMpPUBA3KM K  KOHKPETHOMN
TexHosornieckoil peasm3zanun CaK
Onucanue HaOOpOB (PYHKIMOHANBHBIX TECTOB, HEOOXOAUMBIX IS
Bepupukanuu gornueckord monenu CuK
Pa3paboTka TeXHHYECKUX TPEOOBAHUI K CO3JJAHUIO AHAJIIOTOBBIX U
a”anoro-u¢possIx y3108 CHK
OcdopmieHne pe3yabTaTOB HCIBITAHHI ITOBEEHYECKOH MOIENN
CHK u (nnm) ee Makera, OTpa)karOIINX COOTBETCTBUE APXUTEKTYPHI
n amroputMa CHK TpeOoBaHHMAM IEPBHYHOTO TEXHHYIECKOTO

3a7aHus
Heobxonumele Haxonuts Tpedyromyrocst HHGOpMauio
yMeHUs IIpumensaTs TpeOOBaHMS 3aKOHONATENBHBIX M  HOPMATHBHBIX

JOKYMEHTOB TI0 IPO(DIIIIO CBOCH J1eITENBHOCTH

Tonb30BaThCsl 3HAHHEM OCHOB CTaHIAPTH3ALMH, METPOJIOTHUH,
yHU(HUKALNH, AaBTOMATU3UPOBAHHOTO MIPOSKTUPOBAHUS
Iomns30BaThCs 3HAHUEM TEXHUYECKHUX, SKOHOMHYECKUX
TpeOOBaHMU, MPEIBSIBISIEMbIX K IESITEIbHOCTH

Haxoaute u ucrionb3oBats TpedoBanus CMK

Bragerp HaBbIKAMH HCIOJIb30BAHUS KOMITBIOTEPHOW TEXHHKH,
opucueix mnporpamm (Microsoft Word, Excel, Outlook), cern
Hurepuer

Ionb30BaThCsl CHEUHUANBHBIM TIPOrPAMMHBIM 00ECIICUCHUEM ISt
pa3paboTKu MPOCKTHOH H  KOHCTPYKTOPCKOH JJTOKYMEHTAIUH
AutoCAD

PaspabaTeiBaTh METOAMYECKHE W HOPMATHBHBIC MaTEPUAIIbI,
TEXHHYECKYI0 [OKYMCHTALMIO, a4 TaKkKe MPEAJIOKCeHH H
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MEpOIPHATHS 0 OCYIIECTBIECHHIO Pa3pabOTaHHBIX IPOEKTOB H
Tporpamm

IIpoBoAUTh  TEXHUKO-DKOHOMMYECKHH  aHaaM3, KOMILIEKCHO
00OCHOBBIBATh ~ IPUHUMAeMble M  pealu3yeMble  pEelICHHs,
M3bICKUBATh BO3MOXKHOCTH COKpAIllEHHs LIUKJIa BBIITOJHEHHs padoT,
COJICIICTBOBaTh  NMOATOTOBKE  Ipollecca WX  BBIMOJHECHHSA,
00ECIICYCHNIO  HEOOXOAMMBIMH  TEXHMYECKUMH  JaHHBIMH,
MaTepHuaiaMi U 000pyJA0BaHHEM

Heob6xoaumsie TpeOoBanysl 3aKOHOAATENBHBIX M HOPMATHBHBIX JOKYMEHTOB IIO
3HAHUS POdHITIO ASATEIEHOCTH
TpeGoBaHus K 0)OPMICHHIO TEXHUYECKOM JOKYMEHTAIHH
TpedoBanus ECKJI

IIpaBua BBITIOTHEHUS YepTexei coryacHo TpedoBannsm ECKJ]
TpeOoBaHusI HHOI HOPMATUBHOW JIOKYMEHTAIIUU
Texunueckuii aHTTHMIUCKUI SI3BIK

HApyrue -
XapaKTCPUCTUKU

1V. CBenennsi 06 opraHuzanusix — pa3padoTyukax
npogeccHOHAJBHOI0 CTAHAAPTA

4.1. OTBeTCTBEHHAs] OPraHU3aALHUS-Pa3padoOTUHK

Dounp nHppacTpyKTypHBIX U 00pazoBaTenbHbIx nporpamm (POCHAHO), ropon Mocksa

I'enepanbublil aupexkrop CBuHapeHko AHapei ['eHHabeBUY

4.2. HaumeHoBaHUs OPraHU3aLUii-pa3paéoTYNKOB

1 HWY MUIST, ropon Mocksa

['VIT HITL «DJIBUC», ropox Mocksa

2
3 | 3AO «IIK Munauzapy, ropon Mocksa
4 | 3A0 «MIM mrocy», ropoa Mocksa
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5 ‘ AHO «HanuonanbsHOe areHTCTBO Pa3BUTHS KBanu(HKaLuii», ropoq Mocksa

1 O6uIepoCcCHICKII KTacCH(pHUKATOP 3aHATHIT

2 OBIePOCCHICKII KITAaCCH(UKATOP BHIOB IKOHOMHUYECKOI e TEIbHOCTH

il [Tpuka3 Munsapascoupassutusi Poccun ot 12 anpesst 2011 r. Ne 3020 «O6 yTBepKIeHHH TIepedHEil BPEIHBIX U
(MIIM) OMACHBIX TPOU3BOJCTBEHHBIX (DAKTOPOB M PabOT, MPH BHINOIHEHHU KOTOPBIX NPOBOAATCA 00sA3aTENbHBIC
IpEABApHUTENIbHBIC U ITIEPHOAUYECCKHE MEIHMIMHCKHE OCMOTpbl (oOcnenoBaHmst), u Ilopsnka mpoBegeHHS
00s13aTebHBIX MPEIBAPUTEIBHBIX W IEPHOANYSCKHX MEIMIHMHCKHX OCMOTpOB (0OcienoBaHuil) paGOTHHKOB,
3aHATHIX HA TSKEIBIX paboTax M Ha paboTax ¢ BPETHBIMU U (MITH) OTIACHBIMH YCIOBUSIMH TPyAa» (3aperHCTPHPOBaH
B Muniocre Poccun 21 okrsibps 2011 r., perucrpaunonnsiii Ne 22111), ¢ M3MEHEHHEM, BHECCHHBIM INPHKA30M
Mumnsapasa Poccun ot 15 mas 2013 r. Ne296nm (3apeructpupoBan B Muniocte Poccum 3 mons 2013 r,
perucrparmonHbiii Ne 28970)

¥V EAMHBIN KBUTM(UKALMOHHBIN CIIPABOYHHK A0JDKHOCTEH PyKOBOMUTENIEH, CIIELUAIMCTOB U CIYXKALINX

Vv O06LIepOCCHHCKHUI KTacCH(PHUKATOP CHELUATBHOCTEH 110 00pa30BaHIIO
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