]

iy
Wenneyrr
TACTROI0CTHINK POCCHBCKON PEAEPAILY /

SAPET HCTPHPOBAHO
| Pernerpaunonm Ne j\_]) 6&

or 275 . ‘ !
L\@‘Eé{{mt@\&sg@
MUHUCTEPCTBO TPYJIA H COIMAJIbHOM 3AIATHI

POCCHICKON ®EJEPAIINN

INIPUKAS3

MockBa
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HAHOCHCTEM (BKJIIOMAA HAHOCEHCOPHKY H MHTErpaJibHbIE CXeMbI)»

B cootserctBun ¢ nmynktoM 22 [lpaBun pa3paGoTKH, yTBEpKAEHHS U
IIPMMEHEHHUs! MPO(ECCHOHANBHBIX CTAHAAPTOB, YTBEPKAECHHBIX ITOCTAHOBICHHUEM
IlpaBurenscTBa Poccuiickoit ®epmepanum ot 22 susaps 2013 r. Ne 23
(Cobpanue 3akoHomatenbctBa Poccuiickoit ®enepauuu, 2013, Ne 4, cr. 293),
NpUKa3blBalo:

YTBepauTh npunaraeMsiii npodeccuoHansHbI cTaHmapT «MHxenep-

ITPOEKTUPOBIIMK (OTOINAOIOHOB [Uis IIPOM3BOACTBA HAHOCHCTEM (BKJIOYas
HaHOCEHCOPHKY M UHTErPaJIbHBIE CXEMBI )».

MuHHCTp M.A. Tonunux
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Peructpaunionssii Homep

I. O6mue cBeaeHus
[MpoextupoBanue (GoTouIabIOHOB U MOJrOTOBKA YIPABSIOLIEH HHPOPMALIHH U UX 40045
U3roTOBJICHHA :

(HauMeHoBaHKE BUJIA NIPOYPECCHOHAILHOM AEATENLHOCTH) "~ Koa
OcHoBHasg Heiab BHIa npocbeccnouanbnoﬁ REATCIIBHOCTH!

- TTpoexTupoBanue U CONPOBOXAEHHE (GOTOMAGIOHOB, BKIIIOYas OArOTOBKY yIpaB/somel uuhopmanuu |
| IS A3rOTOBJIEHHS (OTOMA6IOHOB ¢ HHHOPMALIMOHHOMH 3aIUTOH MPOEKTHBIX PEIICHUH

Bua TpynoBo# KeATeNnsHOCTH (IpyIina 3aHATHIH):

1222 PyxoBoautenu cnenuanusupoBaHHeix | 2139 CreunanucTsl IO KOMMBIOTEPAM, HE
(MpoU3BOACTBEHHO- BOMIEALINE B APYTHE IPYyNIbl
9KCIUTyaTallMOHHBIX) ITOJpa3IeNCHUH
(cnyx6) B IPOMBILUIEHHOCTH

2132 [TporpammucTer 2144 HrxeHeprI-3NeKTPOHHKH, HHXEHEPHI 110
CBA3U M MPUOOPOCTPOCHHIO

(xox OK3') (HanMeHOBaHHE) (xon OK3) (HauMeHOBaHUE)

OTHeceHHE K BHAAM SKOHOMHYECKOH JEATEIHOCTH:

1 32.10.6 ITpon3BoACTBO HHTErPANBHBIX CXEM, MUKPOCOOPOK U MEKPOMOAYNEH

1 73.10 Hay4nple uccnenoBaHus u pa3paboTku B 06,1aCTH €CTECTBEHHBIX H TEXHHIECKUX HAYK

(xon OKBBIIZ) (HauMeHOBaHHE BHAA IKOHOMHYECKOH AEATENBHOCTH)
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I11. XapakTepucTnka 06061IeHHbIX TPYAOBBIX dyHKUMH

3.1. O6o0mennan TpyaoBas GyHKUHA

[TpoextupoBanue GoTOMIAGIOHOB Voose
" pOBEHb
Hanmenosanne | CYOMHMKPOHHOIO H HAHOMETPOBOTO YPOBHEH Koxn| A S — 6
TEXHOJNOTHM b
TponcxoxaeHue 06o6menHoN | I .
p A B i Opuruan X ° 3aMMCTBOBAHO M3 OPHTHHAIA
TPyROBOH GYHKUHMH . S i
Kon PerucrpauvioHssi it
opuruHana HOMEP
Npo¢ecCHOHAILHOTO
CTaHaapTa
Bo3moxHsie Hmxenep-3neKTPOHUK
HaHMEHOBaHHA Hmxenep-nporpaMMuctT
JOJDKHOCTEHR

TpeGoparna x
00pa3oBaHUIO U
00y4yeHHIo

Beicuiee o6pa3oBanue — OaxanaBpHar

JlonomHUTENBHbIE NPO(HECCHOHANBHBIE MPOrPaMMEI — IIPOTPaMMBL
TOBBIIEHUS KBATAPUKAIMH, TPOrpaMMbI NPodheCCHOHATBHON
NEPENOArOTOBKH

TpeboBanus K ONBITY
TIpaKTHYECKOH paboThI

OnbIT npakTHYecKoi paboTh! 6osee ABYX J€T B JOIKHOCTH HHXEHEpa-
MPOrpaMMHCTAa HJIH HHXEHEepa-3lNeKTPOHHKA

Oco0slIe ycinoBus ronycka
K pabote

[poxoxaeHne 06s13aTeNBHBIX IPEABAPUTENBHBIX (TIPH MOCTYIUICHUH Ha
paboTy) H NEPHOAUYECKHX MEAULMHCKAX 0CMOTPOB (06cieoBanuit), a
TaK)Xe BHEOUEPENHBIX MEANLMHCKUX OCMOTpPOB (06cnenoBanuif) B mopsake,
yCTaHOBJIEHHOM 3aKoHopaTenbcTBoM Poccuiickoit Penepaunu

JlononHuTENBHBIE XapaKTEPUCTHKH

HanmenoBanue Kox HaumenoBanue 6a30B0ii rpyInsl, ZOJDKHOCTH, NPOGECCHH HITH
JIOKyMEHTa CTIENHAIBHOCTH
OK3 2132 [TporpaMMucThI
2139 CrnenyanucTsl 10 KOMIBIOTEpaM, HE BOILIEALIHE B IpyTHE
rpyHIsl
2144 HmxeHepBI-27IEKTPOHUKH, HHIKEHEPHI 10 CBI3HU H
IpAOOPOCTPOCHHUIO
EKC* - HmkeHep-21eKTpOHUK
- HrxeHep-nporpaMMHCT
OKCO’ 210100 | DmexTpoHMKA U MHKPO3JIEKTPOHHKA
210600 | HanorexHosorus
230100 | Mrdopmarnka ¥ BEMUCIHTEIbHAA TEXHUKA




3.1.1. Tpynosas dpyHxuus
[TpoBenenne BeprudUKaLMH TEPBHYHBIX Vposens
Haumenopanue | AAHHBIX JUIA IIPOCKTHPOBAHHA Kom | A/01.6 (tlotypoBEHB) 6
(dotomabnoHos KBaTMUKAUMH
lIponcxoxaenue |
i Opu ! 1
wynosod pymagrs | OPUAL X | Jumemonano i opurukana |
Kon PerncrpauuosHsiif
OpHrHHANA HOMep
npodecCHOHANBHOTO

cTaHgapTa

Tpynossie peitctus

AHanu3 nepBUYHEBIX JAHHBIX W COTJIACOBAHHME TEXHHMYECKOTO 3aJaHHs (OIHCAHHUE |
cnoes (GoToUIabNOHa, NepeuyeHbh HEOOXOMUMBIX Olepauuii Co CIOSMH, ONHCAHHE |
HEOOXOAUMBIX TEXHOJIOTHYECKHX 3neMemoa)

Hposenenue Bepu(buxauuu I/ICXOI(HI:IX uaum:rx SaJIO)KeHlIbIX B TCXHH‘IECKO\I :
3a1aHdd, Ha KOPPEKTHOCTh IPENOCTABJICHHBIX JAHHBIX COTJIACHO (I)OpMC,'

| YTBEPXKACHHOH B OpraHusanuu (TeXHUUECKHe TpeOOBaHMA — MPHIOKEHHE K '

JLOrOBOPY)

<DopMHpOBaHne oruera (3armc14 B >Kypﬂane) 0 Hauaie pa60Tr>I Hajg HpOCKTO\'I 5

| XapaKTEepPHUCTHKH

. Heo6xonumere Hcrons3oBats TeXHmecxyxo noxymem*aumo Ha HpOGKTHpOBaHPIe " pa3pa60T1<y ;

| ymenus _porowabmowos

: Brnagers Meromamu  npoekTHpoBaHMA — (OTOWAGIOHOB ©  TOArOTOBKH -
ynpasisiomeil HHpopMalMy U UX MU3rOTOBJICHHS COIIACHO MAapLIPYTHOH KapTe
JUIS 3aJaHHOTO TEXHOJIOTHYECKOTO YPOBHSA '
_Brianeth TexHoOrHeH pa3paGoTKH NPOrPaMMHBIX CPEACTB
Onpenensath 3MeMEHTH TONOJIOTHH ;
OCyMHIECTBIAT, BXOJHOM KOHTPOIb MOAYNS HA COOTBETCTBHE  TEXHHYECKOMY |
3anandio  (rabapuThl, TOHAIBHOCTh, MPOEKTHBIE pa3Mephl, OpPHECHTALHA,
3€pKAIBHOCTh, MacIITab)
ITpoBepaATh TOIMOJNIOTHIO Ha HAIMYKE JUHAR U (buryp, He npenycmo*rpennmx

v TEXHHYECKHM 3aJaHHEM

- Heobxonumsre _OCHOBBI TEXHOJIOrHH NPOU3BOACTBA POTOMAGIOHOB ¥ HHTErPANIBHBIX CXEM

3HaHHUA Texunyeckuii aHrTHACKHHN A3BIK

LleneBrle CHCTEMBI aBTOMATH3MPOBAHHOTO IMPOEKTHPOBaHHA (oTONIabIOHOB,
cpeacTBa pa3paboTKu nporpamMm

| TunoBele MaplIpyThI IPOEKTHPOBAHHS (POTOIIAGIOHOB

Hpyrue -




3.1.2, Tpynosasi pyHknust

Co3nmanne MaTeMaTHYECKHX MOJENeH

3JIEMEHTOB KOPPEKUHH OINTHICCKHX VpOBeHb

Haumenosauue | 2PPEKTOB 61H30CTH M NpOBEAEHHE Kox | A/02.6 (noayposesnb) 6
Kajm6pom<n CO3JaHHbLIX MAaTEMATUYECKUX KBaJlPI(l)HKallHH
Mojeneit

[poucxox

POHCXOAAICHHE | OpuruHan X | 3auMCTBOBaHO M3 OpHFHHAIA |
TPYROBO{t (hyHKUHH i
Kon PeructpauMoHHbI#
opurusansa HOMep
npoecCHOHANLHOTO
craHjapTa

¢ T p}}noéhle feiicTBHs

_POEKTHPOBaHHH (oTommabioHoB

AHamu3 TEeXHHYECKUX BO3MOXHOCTEHl JMTOrpaduueckoro o0OpyIOBaHHA U |

TIPOEKTHPOBaHHS (HOTOIIAGI0HOB JAHHOTO TEXHOJIOTHYECKOTO YPOBHS |

Onpenenenne HeOOXOAMMOCTH MPOBENEHUS KOPPEKLUMH ONTHYECKHX 3hhexToB -

6imsocTH

(DODMPIpOBaHHe CKpI/II'ITOB KOppE’:KIIP[I/I Pl l'IpOBe,IICHI/IC Koppexumt OHFI/I‘IQCKHX

é,_otbq)ex'ron Omi3ocTH

Hponeueﬂue aHANH3a METOOB Koppexunm ONTHYECKHX o(b(betcroa 6IM30CTH npH
OnpefienieHAe M COMIACOBAHHE C TEXHONOFAMH Y9acTKa H3TOTOBJEHHS |
¢poTomabroHoB mapaMeTpoB KoppeKuu# 3¢¢eKroB onTHYECKOH ONU30CTH A |
(bopMHpOBaHHS TEXHOJOTHYECKOTO PUCYHKa Ha (oToiabione

. Heob6xonnmele

Bnagers MetommkamMu paboThl CO  CHELHATU3HPOBAHHBLIMH MPOrPAMMHBIMH
mwraThopMaMu IPOEKTHPOBAHKUA U Bepuduxanuu GoTomabIoHoB

. YMEHHUsA

AHaNH3MpOBaTh METONB KODPEKIMH ONTHYECKHX 5¢¢exToB Onu3ocTH o

~ KOppCKIUMH (baBOBOI'O c/BUra

Brnagets cnoco6aMH KOppEKLHH ONTHYECKHUX adpexToB 6MH3OCTH B IpEAENax |
HCIOJIB3YEMOH CHCTEMbI aBTOMATH3HPOBAHHOIO IIPOEKTUPOBAHUSA ‘

Hcnonb3oBath H MpPaBHIBHO KOMOHMHHPOBATH AITOPHTMBI M [POrpaMMBbl IS |
ONTUMANEHOTO IPOEKTHPOBAHHA (GOTOIIA6IOHOB :

Heo6xozme>Ie

Texuudeckuit aurmmcxnn A3BIK

3HaHUA

Pasnen obmreit q)mm(n. onTHKA (,zmq)pamw{ MHTep(bepeHunx) OCHOBBI (bypr;e-
ONTHKH =

[Ipouecchl 3EKTPOHHO-TYYEBOM M  ONTHYECKOH JMTOTrpaduH, TEXHONOTHH |
¢GOpMHPOBaHUSA TONOJOrHYECKOrO PHCYHKA C MOMOLUBIO JIA3CPHBIX TCHEPATOPOB |
N300 paKeHus :

OcobenHoctd  jurorpaguyeckoro  oOOpyAoBaHHMS  NPH  H3rOTOBJICHHH
¢doTomabiona

Xummuueckue npoiecchl TpabieHus GoTope3ucTa

HCJICBBIC CHCTCMBI AaBTOMATM3HPOBAHHOI'0 IIPOCKTHPOBAHHA

MapuipyTs1 pa3paGoTKu ¥ IPOEKTHPOBaHKs GoToMIadIoHoB

Meromuku Bepudukams hotonadbioHoB

BosmoxxHOCTH CKPHIITOBEIX A3BIKOB

Bynesa anre6pa

Merons! co3fanus Mogesteii koppeKiyu onTHyeckux 3¢ dexron 6auzoctu

Hlpyrae
| XapaKTEPUCTHKH




3.1.3. Tpynosast pyHKuus

Hactpoiika MaTeMaTHIeCKHX MOAENEH
nuTorpaduuYecKoro npomecca AL Yposens

Hanmenosanue | 11nopeneHust KOPPEKIMH ONTHUECKHXK Kox | A/03.6 | (monyposens) 6
KBAJTM(UKAUHI
3¢ pexToB 6au30CTH

[Iporcxoxaenve |

TPYAOBO#H i OpuruHa X - 3auMCTBOBAHO M3 OpUTHHANIA

bynruuu | -
Kon PerucrpaunosHeii

OopurnHana HOMED
npogecCHOHANBHOrO
CTaHgapTta

. Tpynmosbie HEHCTBHS |

Heobxoaumere

. yMeHus

- HeoGxoxumele
© 3HaHUA

ONM30CTH

[Mposenenne BepUPMKAUMU [TOJyYEHHON TOMOJNOTHA KPHCTajla CBEPXOONBIIMX |
 MHTETPAILHEIX CXEM

TTpoBeseHHe anau3a H BLIGOP CIOCOGOB KOPPEKLHH ONTUYECKHX UCKAKEHHH [1pH |

. IPOEKTUPOBaHHUH PoTomabIoHoB

Beibop COBOKYMHOCTH NnapaMeTpoB 'HACTPOHKH | MATEMATHYECKOH  MOZENH |
siuTorpahMuecKoro mpolecca st IPOBEAEHUs KOPPEKIHH ONTHYECKUX I(PHEKTOB |

[onyyaTs afeKBAaTHYIO MOJENb nmorpa(bmecxoro npolecca, AIA KOTOPOro

| IOArOTaB/MBAETCS AAHHBINA KOMILIEKT QOTOImA6I0HOB

- OcymecTBiATh KATHOPOBKY MOJIEIH IUTOTpad)MIECKOro npouecca
- ITpoBOAKTE KOPPEKMMIO ONTHYECKOH GIH30CTH, OCHOBAHHYIO Ha MaTeMATHUECKHX |
MoZenax (PACIPEICNEHHH WHTEHCHBHOCTH W3JYYEHHsS [pPH OKCIOHMDOBAHHH

IIociie MPOXOXACHAA uepes (oTowabnon), HaGope HpPAaBHI MPOESKTHPOBAHHA |
(TOMONOrHYECKHHA CNOi 110 3apaHee 3alaHHOMY HaGOpYy IPaBHJ NPOEKTHPOBAHUA |
NpOBEpPAETCA Ha HAJIMYME MECT, B KOTOPHIX HEOOXOJHUMO MPOBECTH KOPPEKLMIO) C
y4ETOM BapHallMH Ipolecca
Paszzen obmei GHu3MKH: ONTHKA (,umbpamm[ HHTep<bepeHum), OCHOBBI (bypr:e-
ONTUKH

Briciiag MaTeMaTHKa

[Ipoueccs! poronurorpadpun

HCHOHBBOB&HI/IC TCXHOHOI‘I/IPI BHCOCCBOI‘O OCBelllcHus O YJIYYHICHHA
BOCITIPOM3BEICHUS MIIOTHOYITAKOBAHHBIX TOITOJIOTHYECKHX CTPYKTYPD

TexHONMOTUU €AHHOTO nHTepqpei‘Ica JUId yIIpaBJICHHS oObeKTaMH aBTOMATH3ALUA H

- Apyrue
| XapaKTEPUCTHKH




3.1.4. Tpynoras QpyHxums

IIpoBeneHue onNTHMHU3AUHMH ITapaMETPOB

Haumenosanue | TOTIOJIOTHH B COOTBETCTBHMH C TEXHUYECKUM Kox | A/04.6 | (moayposens) 6

3aJfaHHEM KBasMHKaALH

[Ipoucxoxnenue
TPYHOBO# PYHKIMH

i Opurunan X | 3aUMCTBOBAHO W3 OpHUTHHANA | |
: z

Kon PernctpauMoHHbI#
OpHrHHaIa HOMep
npodecCHOHANBHOTO
cTaHmaprta

1
VporeHs :
i

Tpynossie
Ji(S37(ehy:78: 4

. Heo6xomumbie
YMEHHUA

Cll
I'Iposepm‘b KJIIO4YEBbIC MapaMeTpel TOITOJOTHHU (TOHa.IILHOCTB, KPHUTHYHBIC |

[poBenenne BepUDHKALMK [OAPAMETPOB HCXOAHOM TOMONOTHM (TOHAIHLHOCTS, |
KPUTHYHbIE pa3Mephl, rabGapuTHhie pa3Mepsl ois (hoTomablIoHa, KOOPAHUHATEI |

HEHTpa, HAUIAYHEC MApKHPOBKH, MCTKH COBMELUEHHS, MCTKHU UIA HpOGKI.IHOHHOﬁ

nuTorpadM) HA COOTBEICTBHE TEXHHYECKOMY 3aaHHI0 ©  I[IPaBHJIaM |

_NIPOCKTHPOBAHMSA

[IpoBenenne 00paboTkm Tomonoru  (poTowraGNOHa B COOTBETCTBHH C |
TpeOOBaHMAMH TEXHHYECKOTO 3afaHHs (ONepaudH [MO3UIHOHUPOBAHUS CIIOS, |

: H3MCHCHHC TOHAJIBHOCTHU CJIOA, KOPpPEeKUHH PpasMEpoB Ui KaXAOI'0 CJlos,

KOppeKLMH d()(HEeKTOB ONTHUECKOH GNU30CTH, KOPpEeKUHH (Pa3oBOro casura Juis
MPUMEHEHHEM (Pa30C/BUTAIOUINX MACOK)

3JIEMEHTHI, rabapuTHBIE pa3sMepHl, METKH COBMEIICHHUS, METKH MPOEKLHOHHOM
aurorpaduM) HA COOTBETCTBHE TEXHHYECKOMY 33aJaHHIO H  [IpaBHJIaM
POEKTHPOBaHUSA

. obopynoBaHus

IIpoBOAUTH KOHBEPTALMIO TOMOJOTHYECKHX AaHHBIX BO BHYTpEHHHH d¢opmar

Brnazers Metomonorueil Koppekiun onruueckux 3¢¢exToB G1IM30CTH, KOHTPOJIA
JIMHEHHBIX Pa3MEPOB TOTIONIOTHYECKUX JJIEMEHTOB

IIpoBopute o06paborky Tomosorud (oTOmabIOHOB B  COOTBETCTBHH C
TpeOOBaHUAMH TEXHHYECKOTO 3aJaHUs

Co3naBath ciy)xeOHBIE 3N€MEHTHl  (OTOIIAGIOHOB: METKH COBMELICHHA,
MYJIbTHILTHKALUH, I TPUX-KOJ, TEKCTOBbIE METKH

IIpOBOAMTS ITOHEIH LMK ABTOMATH3MPOBAHHOTO MPOEKTUPOBAHHS (OTOIIA0IOH

Heob6xonuMsie

Texuudyeckuit aHrTHACKUN A3BIK

3HaHUA

OnTuxa — gudpakiys, HHTEpEepeHIHs

ITpouecchl 3J1eKTPOHHO-TyIEBOM M ONTHIECKOM TuTOrpadun

HCHCBBIC CHCTCMBI aBTOMATU3HPOBAHHOI'O MPOCKTHPOBAHUSA

MapmpyT pa3paboTky ¥ IpOeKTHPOBaHUA POTONIabJIOHOB

Metomnkn Bepuduxaumu GortomabiioHos

BosMoxHocTH CKPHIITOBBIX SA3BIKOB

Ba3zoBble MapuipyThl pa3paboTki ¥ BepHUKAHH CBEpXOONBIIMX HHTErPAIBHBIX
CX€M, B TOM YHCJIE CUCTEM Ha KpHCTaJLIe

Hpyrue
XapaKTEPHCTHKH




3.1.5. Tpynosas pyHKuusi

HaumenoBanue

Paspaborka BUpPTyanbHOro MPOTOTHIIA
¢dboTtomabnona

VYposens
(nonyposens) 6
KBaTHGbUKALUY

Kon | A/05.6

[Tpoucxoxnenne
TpYHOBOIt
QyHKIHUH

OpuruHan X

3aUMCTBOBAHO H3 OPUIHHANA |

Kon
OpHryHana

PerucrpaundoHHbrit
HOMeEp
npodecCHOHANBEHOro
CTaHAapTa

Tpynossie
leiicTBus

dopmupoBaHue CHY)KEOHBIX JJeMEHTOB (poTomIabnoHa, HeOOXOAHUMBIX JUIA |
IIPOU3BOACTBEHHOTO H KOHTPOJIBHO-H3MEPHTEILHOT0 000pyAOBaHHA _

uHGOpMAIIMK) C ONpEAEICHHEM KOOPMHAT BCEX CIIY)KEOHBIX JIEMEHTOB

®dopMupoBanue BHPTYaJbHOro mporotuna QoromabaoHa (paMKd, CIy)KeOHOH

Pa3MmelneHse TOIONOTHHM KpPUCTAIa W TECTOBBIX CTPYKTYp B pabouem Iiose
(borourabirona cornacHo TEXHMYECKOMY 3aJaHHIO U NIPaBHJIaM POEKTHPOBAHUS

O6bearHEHUE TOMONOTHH KPHCTALIA H cny>Ke6Hou HH(bopMauHﬂ B OZMH (bann,
OCYHIECTBIIsIOWMI cO0pKy oTomadona

Heobxoaumere
YMEHUS

_CortacoBaHne O/y4CHHOH YIIPaBIAOWICH HHPOPMALMH € 3AKAUHKOM

TTpoBepka BBIXO/HBIX JAHHBIX HAa COOTBETCTBHE TEXHHYECKOMY 33/aHHIO
Tposenenne BepudAKaLHU IPOEKTa HA COOTBETCTBHE IIP 3rOTOBJICHUS |
BraneTs CleNHATH3HPOBAHHEIMA TPOTPAMMHBIME IIAT(GOPMAMH [IPOSKTHPOBAHHS
_(oTomabnoxos :

HpOFp&MMHpOBaTB ua asmxax BBICOKOFO ypOBHﬂ

[TpoBoaute cOopky roroBoro ¢oromabioHa: MOAKIIOYATH 6ap1<011, NPOBEPATH
METKH COBMEIIEHVs, METKM KOHTPOJISL, TECTOBBIC CTPYKTYPRI, TONOJOTKHIO .

Jrorpaputeckoro obopyosanus

OcylIecTBIAT,  KOHBEPTAUMIO  ynpasidiomeii WHpopmamuu B Qopmar

¢oTtomrabnoHoB
KCIIONB3YEMOMY

pemelmﬁ TOIIOJIOTUH
UX  H3rOTOBJICHHA H

ITpoBoauTh  aHamW3  [POEKTHBIX
NPAMEHHUTEIBHO K  TEXHOJIOIHH
TEXHOJOTHIECKOMY 000pyI0BaHHIO

HpOBCpﬂT b KIIHOYCBLIC [IapaAMETPHI KOHEYHOHf TOMOJIOTHM Ha COOTBETICTBHUE
TEXHHYECKOMY 3aJJaHHIO ¥ NIpaBHJIaM H3rOTOBJICHHA

Heobxonumeie
3HAHUA

TexHuueckuii aHTTHHCKUHA A3BIK

IPOrpaMMHBIX CPEJICTB

Meronukn Bepudukanau poromadiona

SI3pIKH IPOrpaMMHPOBAHHA  BBICOKOIO ypomm, ncnonszyeMme B UENeBBIX
CHCTEMaX aBTOMATH3HPOBAHHOTO IIPOECKTHPOBAHUA

Meromuxu Bepuduxammu (HOTOMAONIOHOB UL 3aJaHHOTO TEXHOJIOTHYECKOro
yPOBHA '

TexHOMOrHUeCKuit MapLIPYT H3TOTOBJIEHHS PoTomabioHoB

OcobGennocTH  juvorpaguyeckoro  ob6OpyHOBaHMsA,  NPUMEHAEMOro  IJIA

M3rOTOBJICHUS (HOTOMAOIOHOB

Hpyrue
XapaKTEPHCTHKH
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3.1.6. TpynoBast dyuxums

[IpoBeeHue MOATOTOBKH YIIPABIAIOLIEH

YpoBeHs
Haumerosarne | HH(OpMaIH U1 060pyAOBaHHS yYacTKa Koa | A/06.6 (nl:myposeub) 6
H3roTOBJIEHHS (POTOAGIOHOB KBAIMPHMKALMH
[lponcxoxnenue |
TpymoBoit . Opurunan X | 3anMCTBOBaHO U3 OpHTHHANA
byHKIMH
Kox Peructpauvonusiit B
OpurHHasia HOMep
npoecCHOHANBHOTO
cTaHgapra
pr,IIOBBIC HpOBe)ICHHC oncpannu p836PICHIfIH 3JICMCHTOB TOIIOJIOTHH KpHCTaJJIa Ha
JleiiCTBHA FrCOMECTPHYCCKUEC [PHMHTHBEI, COOTBETCTBYIOIIHC (bOpMaTaM TEXHOJIOTHYECCKHUX |
YCTaHOBOK :
TIposepxa BBIXOZHBIX IaHHBIX HA COO’I‘BCTCTBPIe TEXHHYECKOMY 3a/TAHUIO
[IpoBenenne BeprdUKaUu IPOEKTa HA COOTBETCTBHE MPaBHJIaM ﬂ3r0TOBJIeHml o
Konsepranus jaHHBIX B (l)opma'r UCIIONIB3YEMOro  J1a3€pHOro reHepaTopa
H3o0pakeunit aubo B  (opMaT yYCTAHOBKM, MCIONB3YEMOH  CTOPOHHUM
_______ M3TOTOBHUTENEM (HOTOWAOIOHOB
Heo6xonumeie [TpoBouuThs aHamM3 TOMONOTHY (POTOILAONOHOB MPUMEHHUTENBHO K TEXHOJIOTHH UX
YMEHUA M3COTOBJICHHSA U HCTIONIE3YEMOMY TEXHOJIOTHYECKOMY 0G0PYAOBAHMIO
[IpoBepsATh KIIOYEBHIE MApaMETPhl KOHEYHOH TOMOJIOTMH HAa COOTBETCTBHE
TEXHHUYECKOMY 3a[[aHUIO U IIpaBH/IaM H3TrOTOBJIEHHSA C y4YE€TOM IE€PEKPHITHS CIIOEB,
paccmxuml MC)KJIy 3J'ICMCHTaMH HIPIpHHI:I JJICMCHTOB
OcCymecTBIsATh MEPEBOJ NAHHBIX B YNPABIAIOMIYIO MHGOPMAIHIO A JIa3epHOTO
HJIH JJECKTPOHHO-IIY4YEBOro TreHepaTropa u3o6pa>1<eﬂmx, YCTAHOBOK KOHTPOJIA
) | KpUTHYECKHX Pa3sMepOB, aTTECTAUU HA Ae)eKTHOCTD S
HeoGxomumble IleneBsie cucTEMBI aBTOMATH3UPOBAHHOIO IPOEKTUPOBAHHS
| 3HaHHUs  bazoBele METO/IBI 3aIATEI HHPOPMALIUH
’ TIpoueccel Jm'rorpa(puu
TIpaBuna pa3pa6oTku )IOK}’MCHT&IIPIPI B coomercmnn co C'raﬁnapTOM opramlsaunu
Metozuxu BepuukaiEy $poToNabI0H HA COOTBETCTBHUE NPABHIIAM H3TOTOB/ICHHA
- Hpyrne -
. XapaKTEPHCTUKHU

3.1.7. TpynoBass pyHkumst

Haunmenosanue

IMpoucxoxaenue
TpYZAOBO#H
byHKIMH

TloaroroBka KOMILIEKTa KOHCTPYKTOPCKOH Vposens
JOKyMEHTAalHH Ha IPOEKTHPOBAHHE Kox | A/07.6 (noaypoBenp) 6
¢oromabioHos KBaNM(UKALUH
- OpuruHan X 3aMMCTBOBAHO H3 OPHTHHAIA
| Kon PerucTpauOHHLIA
opuruHana HOMep
poecCHOHAILHOTO

CTaHapTa
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TpynoBsie Pa3paGoTka  KOHCTPYKTOPCKOA  NOKYMEHTALMH  Ha TIPOEKTHPOBAHKE |
AefcTBUS ¢oTomabI0HOB ¢ yYeTOM 3alHUTE HHPOPMALMH
CornacoBanne pa3paboTaHHON KOHCTPYKTOPCKON JOKYMEHTAIMU
VTBepX/IeHne KOHCTPYKTOPCKOH JOKYMEHTALMH HA MPOEKTHPOBAHHE KOMILIEKTA
¢dotonrabonoB
Heo6xomumelie [TpoBepaTsb KOHCTPYKTOPCKYIO JIOKYMEHTAIHIO Ha COOTBETCTBHE
YMEHHUA roCyJapCTBEHHBIM HOPMATUBHBIM JIOKYMEHTaM H TPeOOBaHHAM MEXAYHAPOIHBIX
CTaHJIapTOB
Pa6orars ¢ nporpaMMHBIMU TIPOAYKTaMH, TEKCTOBBIMH peaKTOpaMH, OUCHBIMH
TIPUIIOKEHUSIMY CHCTEM SJIEKTPOHHOrO JOKYMEHTO000pOTa
UuTaTh U MPUMEHATH TEXHHYECKHE HOPMATHBHBIE JOKYMEHTHI (MapIIpyTHBIE n
TEXHONIOTMYECKHE KapThl, BHYTPEHHUE PErJIaMEHTBI OpraHu3aliu) -
Heo6xonumerie IleneBble CHCTEMBI aBTOMATH3HPOBAHHOTO TIPOEKTUPOBAHMS
3HaHHS Meroab! HHGOPMAHOHHOH 3aIIUTHI
Mapupyr 1npoekTHpoBaHHs  (POTOIWAOIOHOB  COOTBETCTBYIOMIETO  YPOBHS
TEXHOJIOTHH - :
Texuuveckuit anrmuckuA A3pIK -
. HopmartupHsie JIOKYMEHTBI, persIaMeHTHPYIOMIHE KOHCTPYKTOPCKYIO -
. IEATENBHOCTS 110 poTomaboHaM '
' [IpaBuza opopMIICHHA TPOSKTHOH ,uoxyMeHTaunu
- PernamenTs! Be/ieHns I0KyMeHTOOGOpOTA, ucnonbzyemme B opranuzauun
Hpyrue -
XapaKTEPHCTHKH o
3.1.8. Tpynosas dpyHknus
CocTaBnieHu€e CONPOBOAUTENBHOM YposeHs
Haumenosatite | noxymeHTALMH Ha KOMILIEKT otomabnono | Koa | A/08.6 | (moyposes) 6
KBaJIM(HKALHM
Ipoucxoxnenne | -
TPYyHOBOi . OpwuruHan X | 3auMCTBOB2HO M3 OpHrMHAIA
Pyuxunm e -
Kon PeructpantHoHHbI i
OpHMruHajia HOMEp
npodecCHOHANLHOrO
cTaHgapTa
. Tpynossie Pa3spaGoTka ConpoBOAUTENHHOM JOKYMEHTAIIMH HA KOMIUIEKT GOTOmAbIOHOB
JeACTBUA CorjlacoBande ¢  TEXHOJIOTOM  y4JacTKa  H3TOTOBJICHHS $oTomabroHoR
COMPOBOHUTENBHOM JOKYMEHTALMH HA KOMILIEKT (oTomablIoHOB
Y TBEpKIEHHE COMPOBOAUTENEHOM JOKYMEHTAIMH HA KOMILIEKT (pOTOIIa0IOHOB
@DopMUpOBaHHE O0TYETA B XyPHAIE O BHIIOIHEHHH IIPOEKTa
Heobxomumere KOHTpO/MMpOBaTh Ka4eCTBO COIPOBOJMTENBHBIX JOKYMEHTOB M COOTBETCTBHE HX
YMEHHS rocyIapCTBEHHBIM HOPMATUBHEIM JOKYMEHTaM H MEXAYHapOAHBIM CTaHAapTaM
PaboTaTh ¢ MporpaMMHBIMHA IPOAYKTaMH, TEKCTOBBEIMH pe/IaKTOpaMu
YuraTh W NPUMEHATh TEXHHYECKHE M HOPMATHBHEIE JNOKYMEHTBHI: MapIipyTHBIC H
- TEXHOJIOIMYECKHE KAaPThl, BHYTPEHHHE PErjlaMEHThl OpraHu3alud
Heob6xonumMsre I{eneBEle cCTEMBI aBTOMATU3HPOBAHHOTO IPOEKTHPOBAHHSA
3HaHUS [Tponecc poTonuTorpapu, XMUMHIECKOrO TpaBICHHS
| MapmpyT npoexTapoBanus (poTomabri0H0B COOTBETCTBYIOIIEIO YPOBHA TEXHOJIOIHH
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Texuuueckuit aHrTMACKAUI A3BIK
CQOTBETCTRYIOMIHE TOCYIAPCTREHHEIE H TEXHHTECKHE HOPMATHBHHIC ZIOKYMEHTHI

TIpaBusia 0pOpMIICHHS IPOEKTHOR JOKYMEHTAIUM -
PerjiaMenTs! BeleHus JOKyMEHTOO60POTa, HCTIOJTb3yeMbIE B OPraHH3aIlHHA

[pyrue -
XapaKTEPUCTHKHU

3.2. O6o6mennasn TpygoBas GyHKUUA

| Paspa6oTka MapIupyTa NpOEKTUPOBAHHS |
. | hoTOmA6IIOHOB B TEXHONOTHH 5 Vpose
auMeHOBaHHE | ! Kon! B : 7
i CyOMHKPOHHOTO ¥ HAHOMETPOBOTO i ‘ kpanudukaimu |
?p%;i:’;%m;;::z:SOGmeHHo" Opurunan X 3auMCTBOBAHO W3 OPHIHHANA
Kon PeructpauyonHst it
opurnHana HOMEP
npodeccHOHANBEHOrO
cTaHpapra

BosmoxHrie Beaymuii (rnaBHbli) HHXEHEP-MPOSKTHPOBHIMK
HANMEHOBAHHUS
JOIDKHOCTEH
TpeGoBaHus K Beiciiee oOpa3oBaHue — crieHAJIMTET, MArHCTpaTypa
06pa30BaHUIO U Hononuurensibie npo¢ecCHOHAIBHEBIE MPOrpPaMMbl — IPOTPaMMBI
o6y4yeHuIo MOBBINICHUS KBATA(HUKALUH, IPOrpaMMBbI ITPO¢eCCHO HATBHOM

TICPENIOAr OTOBKH
TpeGoBaHusA K ONBITY OnsiT npakTadeckoii paboThl 6oitee Tpex jieT B 061aCTH MPOSKTHPOBAHHS
TIPaKTHYECKOH paboTHI (GoTONa0IOHOB
Oco65le ycnoBus nomycka | [IpoxoxaeHue obs3aTeNbHEIX IPeABAPUTENBHBIX (IPH ITOCTYIUICHUH Ha
K pabore paboTy) U MEPHOAUYECKUX METUIIMHCKUX OCMOTPOB (06cieioBanumit), a

TaKKe BHEOYEPEAHBIX MEIHIIMHCKUX OCMOTPOB (O0CIIenoBanuii) B nopsaxe,

yCTaHOBJICHHOM 3aKoHOaTenscTBoM Poccuiickoii Penepauyu

‘HOIIOIIHHTCJII:HLIC XapaKTCpUCTHKH

HaumeHnoBanue Kox HaumenoBaHue 6a30B0ii rpymmbl, JODKHOCTH, Mpodeccuu Mtk
JOKyMEHTa CHENHATBHOCTH
OK3 1222 PyxoBoauTe/n crienuajIu3HpoBaHHBIX (TPOH3BOACTBEHHO-
9KCILTyaTaHOHHBIX) IO/Ipa3ieieHuit, ey 6.
2139 CoensaMcThl 10 KOMIBIOTEPaM, HE BOWIEMIIUE B APyrHe
TpYIHIBI
2144 HipxenephI-3/IeKTPOHUKH, HHXXEHEPHI 110 CBA3H H
TIPHOOPOCTPOEHUIO
EKC - I"1aBHEL HHXKEHED
OKCO 210100 | DyeKTpOHHKA M MHKPOIEKTPOHHKA
210600 | HanorexHONOTHA
230100 | MuadopmaTnka U BEMHCIUTENbHASA TEXHHKA
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3.2.1. Tpynosas GpyHKIHSs

[TpoBeneHue aHanuza 3Tanos
MPOEKTHPOBAHUA U pa3paboTka TpeboBanuit
u crnenugHKanui K SApy CHCTEMBI
IIpoeKTUpoBaHus (oTomabioHoB

HammvenoBanue Kon

B/01.7

YpoBseHs
(nonypoBeHb)
KBaTHhHKALAY

[TporicxoxxaeHue
TPYROBO# PyHKLIMM

. Tpyznosste
© AEHCTBUS

l OpwuruHan X

3auMCTBOBAHO U3 OpHrusasna

HUsyuenue

Kon Perucrpansonnsii
OpUrMHana HOMeEp
Mpo(ecCHOHaNBHOTO
cTaHzapra

JOKYMEHTAUUH M  [pOBEJEHHE  aHAlIM3a  BO3MOXHOCTEH
CIIEIHATU3HPOBAHHBIX NpOrpaMMHBIX naathopM " crienuuKanuy |
TEXHOJOTUYIECKOTO 060PYI0OBAHUS JUTS POEKTUPOBAHHS (POTOMIAGIOHOB 1

Hpose,ue}me aHanM3a OazoBoi  MHGpOPMaLUH (Texmmecxoe 3ajaHye, .
criequpUKanuy, TEXHHYeCKHE TpeOOBaHHA IO IIPOEKTY) A IIPOEKTHPOBAHMS -
(poTOLIa0IOHOB 3aJAHHOrO TEXHOJIOTHUECKOTO YPOBHS »

CJIOCB 3aTaHHOr0 TCXHOJIOTMYCCKOI'0 yPOBHA

(OpMHpPOBAHUE TNEPEYHSA KOMIOHEHTOB M ONUMI JUIl CO3JaHUS DPaclIHPAEMOi |
CTPYKTYpPBI CHCTEMBI NpPOEKTHpOBaHHs (s1pa) (hoTOIIAbIOHOB, OGYCAOBJIEHHOIO |

TEXHHKO-OKOHOMHYECKHMH BOIMOXKHOCTIMH BRIGPAHHEIX IPOrPaMMHEIX MIATGOPM

Onpenene}me BO3MOXXHOCTM HAIHYHA KPHTHYECKHX CJIOEB B KOMIIICKTC

m(bOTOIHaGJ'IOHOB AU 33AaHHOIO TCXHOJIOTHYCCKOr'o ypOBHA

®dopmupoBanue crnenudpuueckux TpeboBanuit K nurorpadbuy ans BCEX KPHTHYECKHX |

Pa3paboTKa JETANBHOTO OITHCAHHS OTAlOB MAPIIPYTa IPOEKTUPOBAHHA IS
KaXAOr0 TEXHOJIOTHYECKOTO CJOs, BKINOYAs Pa3fCICHHE TEXHOJIOTHYECKUX CJIOCB
Ha rpynmbl (OpocTas TEXHOJNOTHYECKad KOppeKuus, Koppekuus 3¢dexTos

__“S)HTPI‘ICCKOI‘;I 61M30CTH HA OCHOBE SMIHMPHICCKUX MPaBWJI A HA OCHOBE MOlICJIGﬁ) o

dopmupoBanue ciryxebHO#H TexHOornyecKoi HH(GOpMaLHH, COCTOAIEH U3 3HAKOB
fa3upoBaHHs yCTaHOBKM (oTomaTorpadguu, MapkipoBKH (HOTOmIAGIOHOB, IUTPHUX-
KOZIa ¥ IPYTHX 3JIEMEHTOB, HEOOXOMMBIX JUIA TEXHOJIOTHIECKOro 060pyA0BaHHA

PaspaboTka TpeGOBaHMM K paMKe BHPTYaJBHOro mpoToTHna ¢oTomabioHa,
cofiepxaliei ciyxeOHyI0 TEXHOIOTHIECKYI0 HHPOPMALIHIO

PazpaboTka pekoMeHAalUMi IO ONTHMAJIBHOMY Pa3MELICHHIO  TOMOJOTHH
KPHUCTA/UIOB B 3a{aHHOM 06J1aCTH (PaMKH BUPTYaIBHOrO NPoTOTHNA (hoTOomab1oHa)

Onpenenenne TpeboBaHHIt K IporpaMMHO-annapaTHoMy KOMIUIEKCY
IPOEKTHUPOBaHUs (POTOMAGIOHOB B COOTBETCTBHM C BHIOpaHHBIM Habopom
KOMIIOHEHTOB ¥ OMIHi CHIENHAIH3UPOBAHHBIX IPOrPaMMHBIX IIATGOPM

CocTaB/ieHHe TEXHHKO-5KOHOMHYIECKOr0 OOOCHOBaHMA BHIOPAaHHBIX HPOrPaMMHO-
aNmapaTHLIX CPEACTB Al PEATHM3ALIMH CHCTEMBI IIPOEKTHPOBaHKs GoTomabnoHoB

Heob6xoaumeie
YMEHHUS

HaxonuTts penICHUA TEXHUICCKHAX HpO6JICM, IIOJIB3YACH TEXHHYECKOH
ILOKYMCHT&HKCﬁ H COBPEMCHHBIMH HH(bOpMaIII/IOHHBIMH TEXHOJIOTHAMH

[TpOBOAMTE MOJHEINA HAKIT ABTOMATH3HPOBAHHOTO IPOEKTHPOBaHKA ¢oTomabdiona
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Hcnons3oBaTte 1eNeBble CHCTEMBI AaBTOMAaTH3HPOBAHHOIO  [POEKTHPOBAHUA,
NpOrpaMMHBIE CpPEJCTBA CHCTEMBI ABTOMATH3MPOBAHHOIO  IIPOEKTHPOBAaHHA
(doTourabnonoB

KouBeprupoBats wuMmetommiicss (GopMaT ONHCaHUA TOMOJNOIMM B  (opmar

nuTorpagpHIecKoro 060py10BaHus

HpOBCpﬂTB KIIOYEBEIE MapaMeTpbl TONOJIOTHH (TOH&HBHOCTB, KPHUTHYHBIC

9JIEMEHTHI, rabapUTHBIE pa3Mephl, METKH COBMEIIEHHA, METKH MPOEKIIMOHHOM
maTorpaguu) HA  COOTBETCTBHE TEXHUYECKOMY 3aJlaHHIO M IIpaBHIAM
TPOEKTHPOBAHHS

Hcnons30BaTe METOABI 3AIHATEI I/IH(t)OpMaIIPII/I; MOBTOPHO UCMOJIB30BATH ITPOCKTHYIO

nHGOpPMAIMIO, XpaHAILYIOCS B 0a3e JaHHBIX Ha CEpBEpe

Pa6oTtarh C IIpOrpaMMHBIMH MPpOAYKTaMH, TCKCTOBBIMU peaaKTOoOpaMu:

OMepalMOHHBIMA CHCTEMAMH C CETEBBIMH IIPUIIOKEHUAMHU

TEXHUYECKHUX BO3MOXKHOCTEMH ITPOEKTHPOBAHHS U H3TOTOBJIICHHA CI)OTOIII&6JIOHOB Cc
3aJaHHBIMH NMapaMETpaMH

Heob6xonumere Texnuueckuit aHrmuickmii A3bIK o
3HAHHA Texnonornu npousBoacTBa GoTONIA6IOHOB H HHTerpanmmx cXeM v
TunoBsle MappyThi NPOEKTUPOBaHHA (POTOIIAGIOHOB B  3aBHCUMOCTH ot
TEXHOJIOTHIECKOrO YPOBHS
bynesw onepaun :
[IporpamMmHoOe obecnedenue apxymamm aBapnuHoro 'BOCCTAHOBJICHHA B cnyqae
cboeB
Curyauns Ha MHpOBOM prHKe cbOTomaGJmHOB nox pasm,le TOIOOIMYECKHE HOPMBI |
oo | (ocHOBHBIE MPOMIBONMTENH, UCHSI, MACIITAD BBITYCKA)
- Jpyrne -
. XapaKTEpUCTUKH
3.2.2. Tpynosas GpyHKIHsE
PazpaboTka TpeGoBanmit, cnenuukanmit u
(hopMupoBaHKe NEpEeYHs HPHKIAAHOTO Vposens
Haumenopanye | MPOrPaAMMHOr0 obecnieyeHns MapupyTa Kon | B/02.7 (nonyposeHs) 7
[IPOEKTHUPOBaHH (POTOMAONOHOB O KBATTHUKALUH
TpeOyeMbIii YPOBEHb TEXHONOTHH
?ppyo;:zg;*(;;::z"" } OpuruHain X 3auMCTBOBAHO U3 OpHrMHaNa !
Kon PerucrpanMoHHbIA
OpHrHHaja HOMED
npo)ecCHOHATEHOTO
CTaHxapTa
. Tpynoseie AHanu3 JOKYMEHTAIHH HCIIOIB3YeMOro nmorpa(bnqecxoro 3nexrponuo-nyqeﬂoro
. peiicTBus H  KOHTPOJNbHO-HU3MEPUTENBHOTO OOOpYZOBaHHA C  IENBI0O  OMPEACICHHUSA

BoiOOp TEXHHYECKMX CPEACTB (MM aHATH3 MMEIOIHXCS [1apaMeTpoB) u

CHECLHAIIBHOI'O IIPOrpaMMHOI0 obecrieueHus

AHalu3 METOJ0B M CHOCOOOB KODPEKUMH ONTHYECKMX HCKOKCHUH MpH
M3rOTOBJICHAH (OTOIIA0IOHOB IS 3aJaHHOT0 TEXHOIOTHYECKOTO YPOBHSA

P a3pa60'r1<a MAapIIPYTHBIX KaprT, OIIUCBHIBAIOIIHUX IIocneaJoBaTCIIbHOCTD

TEXHOJIOTHIECKHX OMNepanyii NpoeKkTHpoBaHHA (OTOmIabIoHOB UIA 3a/laHHOrO
TEXHOJIOTHYECKOTO YPOBHS
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i Heo6xoxumeie Hcrnons30BaTh METOJMKH KOPPEKIMH ONTHIECKUX 3(¢EKTOB OIM30CTH, KOPPEKLIUH
yMEHU _bazosoro casura_ e e e
HConb30BaTh  LENEBbIE CHCTEMBl ABTOMATH3HDOBAHHOTO —IIPOCKTHPOBAHHS, |
¢dopmupoBate HeoOXxomUMblE MOAUG(UKANHMH CHCTEMBI ABTOMATH3HPOBAHHOTO
IPOEKTHPOBAHHS
Omnpeznensats ONTHMH3HPOBAHHOE PAa3MENICHHE TOMOJOTHU KPHUCTALIA ¢ IIOMOMIBIO |
_ CIIENHATM3HPOBAHHBIX MPOTPaMMHBIX MNaThopM :
Heo6xonumere TexHuueckuit aHrMUACKUA A3BIK
3HAHHUS Onruka (qudpakiust, MHTEphEPEHIHsA, OCHOBBI (ypbe-ONTHKH)
Jlutorpaduueckuift  Hpolecc, OCOOEHHOCTH  KOHKDETHOro  00OpyJOBaHHS |
_(oronurorpadun
I[eneBble cHCTEMBI aBTOMATH3HPOBAHHOTO NPOEKTHPOBAHUS
Meropuka npoextrpoBaHus (HOTOIAOIOHOB
OcobeHHOCTH KOHKPETHOr0 000pyI0BaHHUS, HCIIOTB3YEMOTO IS (bOTonuTorpa(pnu
MeTtomuku Bepudukanuu (poTomadIoHoB
B03MOXHOCTH CKPHITOBEIX SI3BIKOB
... Texnonoruu pemonHenns koppeKiH >dEKToB ONTH'IECKOH HaH30CTH
- Jpyrue -
. XAPAKTEPHCTUKH

3.2.3. TpynoBas pyHKIus

[TpoBeneHue TeCTHPOBaHUS U BepH(UKALUH Yposets
Haumenosanue | Pa3pabOTAaHHOTO MapuipyTa Kon | B/03.7 (noayposeHs) 7
NpOEKTHpOBaHUA (HOTONIAONOHOB KBATUUKALMH
TporcxoxaeHue |
TPYAOBOM i OpuruHan X | 3aMMCTBOBAHO U3 OPHIHHANA |
Pyncunu § - — i A | : -
Koxn PeructpaunoHHbIi
opuruHana HOMep
npo¢ecCHOHANILHOTO
cTaHaapTa
prnoame Onpenenenne COBMECTHO C TEXHOJIOTaMH ydYacTKa H3rOTOBJIEHHA (bOTO[IIa JIOHOB
. JEHUCTBUSA TpCGOBaHHﬁ K TECTOBBIM TOIMOJIOTHYECCKHM JJIEMCHTaM 3a1aHHOTO |

TEXHOJIOTHYECKOrO YPOBHSI, OOYC/IOBIEHHBIX TEXHONIOTHYECKHMHM BO3MOXXHOCTAMHU
HCIIOJIE3YEMOT0 JINTOrpadHieckoro o0opy1oBaHms

P a3pa60'r1<a TECTOBBIX TOIIOJOTHYECKHUX 3JJICMECHTOB K (bOTOIHaﬁJIOHaM SaﬂaHHOl‘O
TEXHOJIOTNYECCKOro YPOBHSI

dopmupoBaHre HabOpOB TECTOBBIX TOINOJOTHYECKHX CTPYKTYp A BCEX
KPHTHYECKHX CJIOEB C LIENBIO CO3/1aHus KAMHOPOBOYHBIX MOJEIICH

PasMellleHHe TECTOBHIX JJeMEHTOB B pabouem moie ¢oromabnona (METOK H
CIY>K€OHOIM TEXHONOrHYeCKoi HHPOpMAaLHH)

BemonHeHne mnpouedyp MNepeayd ynpasisfiomed HHGOpMAalMM Ha y4acTOK
H3TOTOBJIEHHA (OoTOIAOIOHOB

[IpoBeaenue BepuUKAIFH U IPOBEPKH JIUTOrpadhMIECKUX IPABUII

BrinmonueHue NpoLeAyp 3alpoca MpOBEACHUA KOHTPOJIBHO-H3MEPHTENBHBIX TECTOB
M3rOTOBNEHHOTO  (hoTomabmoHa  (ToNmuHa JMHMH, Hagmuue  He(eKToB,
reOMETPHYECKHX OTKIIOHEHHH)

BrimonneHwe IpOmEAyp 3ampoca CTaTHCTHYECKMX JaHHBIX JJIA  aHanu3a
KOPPEKTHOCTH TECTOBBIX CTPYKTYp (poTomabnoHoB
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DopMHpOBaHHE OTYETA O TECTHPOBAHHH C HCIIOIB30BAHUEM OIHUCAHUA COOTBETCTBHSA
H3TOTOBJIEHHOTO (hoTOMIa0IOHa HCXOAHBIM TPEOOBaHMSM U PEKOMEHIAIHAM 10
ONTHMH3ALUUH pa3MeEIleHHs JJIEMEHTOB TOIOJIOTHH, BBHIOOPY METONOB KOPPEKIIMH,

MOBBIEHHIO BLIXOAA FOJHBIX

BHecenne u3MEHEeHHH B MapUIPYTHYIO KapTy NPOEKTHpOBaHHS (OTOMIAGIOHOB, |
00yCIIOBIIEHHEBIX TEXHOJIOrHYECKHUMHU BO3MOXHOCTAMU HCIIOJIE3YEeMOT0
000pyIOBaHHUSA U pe3yNIbTATAMH TECTHPOBAHUSA

HeoOxomumere
yMEHHSA

[Tonp30BaThCA TEXHUYECKOM noxymeﬂ'rauneﬁ

[TpoBoxuTH NONMHEIN MUK ABTOMATU3HPOBAHHOIO IPOEKTHPOBAHHUS HOTOLIAGIOHOB

ABTOM&TYIBHPOB&’IB JTalkbL pa3pa60'r1<n 3anyckKa 4 aHajan3a pe€3ylbTaTOB TECTOB

[TpuMECHATE METOMONOTHIO KOHTPONS JIMHEHHBIX pa3MepoB 'rononomqecxnx
DIEMEHTOB

BJtajieTh METONaMH NPOSKTHPOBAHAS (ha30CIBHTAIONIHX (oTomraGnoHoB
Co3/1aBaTh TecTOBHIE (POTOMIAGIIOHBI ST TOCTPOEHHS MATEMATHUECKOH MOIENH

Ucnosnrs3oBath COOTBCTCTBYIOLINE IIPOrpaMMHBIE CPEACTBA

HeoGxonumere
3HAHUSA

Texuuueckuit anrnnacxnn S3BIK

.OCHOBBI TEXHOJIOI'HH HPOH3BOICTBA nmerpa.nbumx CXeM

IIponeccsl 3NeKTPOHHO-TY B0 TUTOrpadUH, Ta3epHbIe eHEepATOPBI H300PaXKEHHs

»MapmpyT pa3pa60TKu H rlpoeK mposanux (poroma6n0Hos

CucTeMbl MPOEKTHPOBAHUS MMPOTPAMMHBIX CPEJICTB, A3bIKH nporpaMMupOBaHm -

MapmpyTsl aTTectausd  (OTOAGIOHOB uepes | " M3MepeHHe pAacCOBMEILICHHS |
¢doTomabnoHoB B Habope; ompeneneHue H kiaccHpHKanus AedEKTOB; CPaBHEHHME !
HCXOJHBIX M TPOEKTHHIX TOMOJOTMYECKHX JAHHBIX C PeIM30BaHHBEIMH Ha mI1aGroHe |
33/1aHHOr'0 TCXHOJIOTHICCKOrO YPOBHA 7

Tipyrwe

(XAPAKTCPUCTUKH |

3.3. O606mennast TpyaoBasi pyHKUHA

| BeimonHenne BHyTPHIPOH3BOICTBEHHEIX |

| MEPOTIPUATHIA 110 06ECIIEYEHHIO : YposeHb
Haumenonanue | - LOUP "  Kon| C P a |7
| HHOpPMaLMOHHOM 6e30NacHOCTH NpU i - KBanuukaus
| TIPOEKTHPOBAHUH (OTOMIAGIOHOB
Ipowcxoxcnerue 0GobmenHok . Opurunan X 3aEMCTBOBAHO M3 OpUTHHaNA
TPpyROBO#H pyHKIMH
Kon PerucTpanyoHHbIH
OpHrHHajsa HOMEp
NpohecCHOHATLHOro
CTaHpapTa
Bo3MmoxHbIe Benyumii (rnaBHblit) HHXKEHEP-IIPOEKTHPOBIIHK
HaHuUMCHOBAaHHUA
JOJDKHOCTEHR

TpeGoBanus
00pa3oBaHHIO U
00 y4eHHI0

Beicniee 06pa3oBaHue — CIIEHHAIHTET, MArHCTPaTypa
JononuurensHsie npodeccHoHalbHbIE MPOrPaMMBbI — IPOrpaMMBI
TOBBINIEHHs] KBATMQUKALMH, IPOrPaMMBI IPOPECCHOHATBHON
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NEPENOATOTOBKH

Tpe6oBanus K ONBITY
NpaKTU4YEeCKO# paboTHI

OmneIT npaxkTHYecKo# paboThI Oonee Tpex JIET B 00JIaCTH IIPOEKTHPOBAHHUS
doTourab10HOB

Oco6sle ycnosus monycka | [Ipoxoxnaenue 00s3aTebHBIX IPEABAPHTENBHBIX (TIPH MOCTYIUIEHHUH Ha

K pabote

paboTy) ¥ NMepUOIMIECKHX MEIHUIIMHCKHX OCMOTPOB (06Cen0BaHMit), a
TAKKe BHEOYEPEAHBIX MEJUIHMHCKUX OCMOTPOB (00CIe0BaHHi) B TIOpsAKeE,
YCTaHOBJICHHOM 3aKoHOHaTeIbcTBOM Poccuiickoi Penepanuu

I[OI'IOJIHPITCIIBHBIC XapaKTCPUCTHKH

HaumenoBanue Kox HaumenoBanue 6a30B0ii rpymiibl, JOMKHOCTH, NPOGYECCHH HITH
JOKYMEHTa CIEHAIBHOCTH
OK3 1222 PykoBoguTend crenuaiu3npoBaHHbIX (IPOU3BOACTBEHHO-
9KCIUTyaTalMOHHBIX) MOJpa3/ieieHuH, ciyx6
2139 CroeuyaiucThI 10 KOMITBIOTEPaM, He BOIIEAIINE B Jpyrye
rPYIIIBI
2144 UmKeHephI-3/1eKTPOHHUKH, HHKEHEPHI 110 CBA3H U
pUOOPOCTPOCHHUIO
EKC [naBHEBIN MHXXEHEDP IPOEKTA
OKCO 210100 | DnexTpOHHKA U MHKPOJJIEKTPOHUKE _
210600 | HanoTexHOJIOTHS
230100 | WndpopmaTika U BEIMHCIUTENLHAA TEXHUKA

3.3.1. Tpynosas bysxkuus

[TpoBeneHue aHaIM3a HOBEHINMX v
" " pOBeHs
uccleqoBaHuil B 00nacTH AHGOPMAIIHOHHOK
HaumeHosanue A (bopman Kon | C/01.7 (noxypoBeHs) 7
6e30I1acHOCTH 1 3alIMThI JAHHBIX MDA KBATHPHKALHH
NpoeKTHpoBaHuH (oTomabioHoB
Ipoucxoxnenue
TPYHAOBO# . Opurnuan X ¢ 3auMcTBOBAHO M3 OpUrHHATA
byHxiuH 3 .
Kon PeructpauroHHblii
OpHrHHaNa HOMEp
npogeccuoHaNIbHOro
cTaHaapTa
Tpynossie Ta_ .
JercTBUA Hpoxseneune aHaNM3a HOBeHIINe PICCJICIIOBaHPIH IIY6JIPIKaIII/IPI u npymx PICTO‘IHHKOB
PIH('bOpMaHI/II/I mo cmocobam 3alHUThI PIHCl)OpMaIIHPI U IPOCKTHBIX JaHHBIX pHu
[POEKTHPOBAHUH U M3TrOTOBJIECHHH (oTOImA0IOHOB
Bmpaﬁorxa peKOMCHIIaL[PIIfI 1o 3(b(bCKTHBHBIM MCTO,lIaM 3alIUTEl NPOCKTHBIX
R pemeHud SRR R -
Heo6xoumbie BriajeTh METOAAMH JAIATEI IEPBUYHOM MHGOPMALHK (mporpamMmHOe obecreuenue
YMEHH aBTOpH3allHd B CHCTEME IIpHEMA TIICPBHYHBIX JaHHBIX Kak (bOpMBI 3aKasa IIpH

TPOEKTHPOBAHHY (POTOWAGIOHOB, MOGHIILHEIE HOCHTEITH AAHHbIX)

Brnagers pa3paGoTaHHBIMM B OpraHH3alMM CHELHATH3HPOBAHHBIMH MCETOAAMH
3amUTE! HHGOpMaLUH N o )
Vcnons30BaTe  ClELMATH3MPOBAHHOE MPOrPaMMHOE o6ecIeuenre 3amuTel  OT
BTOpXeHUH (AHTHBUPYCHI, OpaHAMAayIPEI)
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Heo6xonumele BazoBrie  Meromsl  ofecmeueHHs ~ WHGOPMAIMOHHOH  O€30MacHOCTH  mpH
3HAHUSA UCITOJIB30BaHuM ceTH VIHTepHeT; cocTaBieHue IIPOTOKONA nepeaaqu (aiios B cetax
UnTepuer
TexXHOJIOTHH IPOHU3BOACTBA HHTETPAJIBHBIX CXEM U IIPOEKTHPOBAHUS $oTomabIoHOoB |
- TexHuueckuit aHTTMACKMA ABIK S R
[paBuna O(bopMnemm MPOEKTHOH noxymemaunn -
Cpencraa 3aumThl porpamMm v
Pernaments! obecrmeueHnss HHGOPMAIMOHHON 6E30TMACHOCTH, HCTIONB3YeMBble B
OpraHu3aluu :
Apyrue -
~ XapaKTEepHUCTHKH

3.3.2. Tpynosas pynxuus

HauMeHnosaHue

Paspabotka pernamenrta obecrneqdeHus
HHGOPMAIMOHHOM! 3aNIUTHI IPOSKTHBIX YpoBeHb ;
pELIEHUH IIPU IPOEKTHPOBAHHHU
(poTourabIoHoB

Kox | C/02.7 | (nomyposews) | 7
KBasnpuKaunu |

ITpoucxoxnenne
TPYAOBOI
byHKLMH

- Opurunan X 3auMCTBOBaHO W3 OpHrMHANA

Kon PeructpauoHHbl i
opuruHana HOMEp
npodeCCHOHANBHOTO
cTaHjgapTa

 TpyzoBsIe
JedcTBUA

Heobxoaumere

| YMEHHUA

' conyTcTByHoLiee 0GopyOBaHHE H MPOrpaMMHoe obecreueHne

AHanu3 TEXHMYECKOH JOKYMEHTAlMM HA [OPOEKTHpOBaHHE (OTOWAGIIOHOB,

Ouenka CYLIECCTBYIOWIETO periaMeHTa obecneueHus 3alHTHI ﬂpOCl(THBIX pelIICHHPI

TIpH NPOEKTHPOBaHUH GoTowabI0HOB

KoHCyNbTaluK CO CrieNHaIiCcTaMi B 061acTH AH(OPMALHOHHOM 6€3011aCHOCTH TI0
06ECIeYeHHIO 3alIMTHI MPOEKTHBIX PEIIEHAH TIPH NPOEKTHPOBaHuH (OTOmabI0HOB

 IIPOEKTHPOBAHHMH (hOTOIAGIOHOB

Koppexcmposxa pernaMeHTa obecneueHUs 3alUMUTHI MPOECKTHBIX pemeHm”fx pHa

VICloNb30BaTh  CHEUMAIM3MPOBAHHBIE  METOABI AT nn(popmaunu
pa3paboTaHHbIE B OpraHAu3aLUU

DdPEeKTHBHO UCTIONB30BATH HOBBIE TEXHOJIOTHH 3AMMTHI HHGOPMALKH B paspaboTke

_perjaMeHTa HHQOPMAUHOHHOH 3AIIATEL IPOEKTHBIX PEICHHHA

Hcnons30Barh QTM3HPOBAHHbIC AallapaTHblE M MpPOrpaMMHBIE CPEACTBA
obeciieyeHHs KOHMHICHIHANBPHOCTH M 3aIUTH HH(OpManHA (CHCTEMBI KOHTPOJA
JOCTYIIA, CHCTEMbI aBTOPHU3ALMH, CUCTEMBI aHTHBHPYCHO#H 3alIUTHI)

Heob6xonumsie
3HaHHA

Texuuueckuit aHTITHICKII A3BIK

Crenuanu3upoBaHHEIE IIpOrpaMMHEIC mnatdopMsl MPOEKTHPOBAHHSA
¢doTomabI0HOB, CpeACcTBa pa3pabOTKH MpOrpaMm

THpaXHpoBaHHE PEIIEHHIT: TPOrPAMMHOTO 0GECTIEYEHHUS BEITPY3KH U3 62351 NAHHBIX
MPOEKTHBIX pEIIEeHHil; [POrpaMMHOro obecreyeHus IWHQPOBaHHA JAHHBIX;
NpPOrpaMMHOrO  OfecriedeHHs TreHepalid KoYed JOCTyma; NporpaMMHOro
obecrieyeHns: aBTOpU3AIUHI

TexHoMOrHS W MeTOObl obecmeueHus HHQPOPMAHHMOHHOX  OE30NMacHOCTH
(YHKUMOHANBHO-CTPYKTYPHOH MOJENH MOJACHCTEMBI KaTaloru3aliy TIPOEKTHOH
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uHpopMaluu (IPorpaMMHOro oGecredeH s MpHeMa TOIMOIOTHYeCKOH nmbopmaunn,'é
3arpy3kd B 6a3y JaHHBIX OTPabOTAaHHBIX IPOEKTHBIX PEILEHHUH, nmdporanus |
JAHHBIX, APXHUBALIHH) '
' lpyrue -

| XapaKTePUCTHKH
3.3.3. TpynoBas dyuxuus
KoHTpOJH BBIMOITHEHUS BRYTpEHHErO Yposeis
Haumenopauue | PeryiaMeHTa HHGOPMALMOHHOMN 3aLIUTHI Kon | C/03.7 (romypoBeHs) 7
HPOEKTHBIX peLICHUH KBaH(UKALHH
[TpoHCXOKAEHHE T
TpyaOBO#H OpuruHan X | 3auMCTBOBAHO M3 OpUTHHANA |
g L
Kon PeructpauuoHHsIit
opuruHana HOMep
npodeccHoHanBHOro
CTaHAapTa
. Tpynossie  [TpoBesiciiie  MHCTpYKTaKa MEPCOHaJa O MPOQHIAKTUKE 3alHThl IPOCKTHBIX
- peficTBus | JQHHBIX TEXHUYECKHMH U AIMUHUCTPATUBHBIMH METO/AMH :
' %Hposeueﬂne [IEPHOUYECKHX [IPOBEPOK CHCTEM 3AIUMTBl IPOEKTHBIX PELICHHH |
| COTJIACHO TPeGOBAHHAM M PETVIaMEHTaM OpraHu3alui ‘
;Hpoae,ueune KOHTpONsL CcOOOIeHHs a.aMHHHCTpamBHLIx mpouenyp - 3awMTHI
| HH(pOPMALIUH, BeJCHASL KypHana yreTa HEIITaTHBIX cmyalmn
. Heo6xoauMele VIcrionb308aTh 6a30BHE METO/IbI 3AIATHI nH(bopMamm
. YMeHHs Hcronp308arh BHEAPEHHBIE B OPraHM3alHH CIIELHANN3MPOBAHHBIE METOMBI 3AIIIUTHI
uH(pOpMaLMH '
Hcrons308arh  CNENHAIM3MPOBAHHBIE anmapaTHele M MPOrpaMMHBIE CPEICTBA
obecredyeHus KOHQHACHIMANBHOCTH M 3aUIMTH HHQOpMAIuK (CHCTeMa KOHTPOINS
JOCTYyNa, CHCTEMA aBTOPU3ALIMH, CHCTEMA QHTHBHUPYCHOM 3alIMTB])
] TIpuMeHsTs CpeACTBa KpHNTOrpaduecKoH 3aluThl HHGOpPMALHH
- HeoGxonmumpie I1paBma o(pOpMIICHHA NPOEKTHOH JOKyMEHTALMH .
. 3HaHHUA Crioco6BI 3alIMThI MPOEKTHBIX PELIEHUH
Metonsl WHGOPMAIMOHHON 3al[UTBI: METOABl THPAKHPOBAHHMA IPOCKTHBIX
pelllenni, nporpaMmHOe ofecredeHne BBIIPY3KA W3 0a3bl JAaHHBIX NPOEKTHBIX
peulenuii, nporpaMMHoe obecreyeHde WHMQPOBAHHA JAHHBKX, IPOTPaMMHOS
ofecrieyeHHe TeHepalWH Kmouedl JOCTyma, MporpaMmHoe —obecmedeHHe
_aBTOpH3alMH o L
OCHOBBI YIIPaBJICHHA [IEPCOHATIOM
OCHOBBI OPraHH3alMH HpPEKTHBHOTO B3aUMOZIEHCTBHSA U JEIOBBIX KOMMYHUKAIIHH
B KOJUIEKTHBE
| 3uaHHC TEXHOJIOTMIECKOIO PEIIaMeHTa VU
Ilpyme -
| XapaKTEePHCTHKH
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IV. Ceenenun 06 opraHu3anusx — pa3padoT4uKax NpodecCHOHAILHOrO0
CTAHJAPTA

4.1, OTBeTcTBeHHAS] OPraHM3alMA-pa3padboTHHK

doux uHOpacTPYKTypHEIX U 06pasoBaTenshbiX nporpamm (POCHAHO), ropox Mocksa

[CenepansHblil nupexktop CBuHapernko AHapeit ['eHHanpeBuY

4.2, HanMeHOBaHHA OPraHM3anUii-pa3padboTunkos

3A0 «3eneHOrpaaCKHuii HAHOTEXHOJOMYECKHI IEHTP», ropoA Mocksa

®Ir'AOY BIIO «HaunonansHslii necnenosarensckuil yausepeuteT «MHUO Ty, ropox Mocxksa
CVITHIL[ «JJIBUCY, ropox Mockea
I3AG (K My, ropon Moosa R

T SAD M moes. ovon Moaksa

6| AHO «HaunoHanbHoe areHTCTBO asBHTUA KBaHHKaLHiy, ropon Mocksa

TN TN PN

! O6mepoccuiicknit knaccuukarop 3aHATHI

2 O6wepoccuiickuii KjaccupuKaTop BHAOB IKOHOMHUECKOH AEATENLHOCTH

3 [Ipuka3s Munsapascoupassutia Poccuun or 12 ampens 2011 r. Ne 3024 «O6 yTBepxaeHHH mepedHed BPEAHBIX U (wn)
OMNACHBIX NMPOM3BOCTBEHHBIX (GAKTOPOB M PaGOT, NPH BHINONHEHHH KOTOPBIX MPOBOAATCA 06A3aTENbHbIE NPEBAPHTENbHBIE H
repHOAMYECKHEe MEMUHMHCKe ocMoTphl (o6caenoBanus), u [lopsaaxa npoBefeHHA 006A3aTenbHBIX NPEABAPHTEINBHBIX U
MepHOAMYECKUX MENULMHCKMX OCMOTPOB (o6cnenoBaHuil) paGOTHMKOB, 3aHATHIX Ha TAKENbX PaboTax W Ha paborax c
BpeAHBIMM M (MAH) ONACHBIMH YCIOBMAMM TpyAa» (3apeructpuposaH 8 Mumiocte Poccun 21 okrsbpa 2011 r,
pernctpaumonnbiit Ne22111), ¢ n3MeHeHHeM, BHeCeHHbIM npukasoM Mumszpasa Poccun or 15 mas 2013 r. Ne296u
(3apeructpupoBaH B Muniocte Poccun 3 wmions 2013 r., perucrpauuonsbiii Ne 28970), Tpyaoso#t xoaekc Poccukickoi
Desepauu, cratba 213, (Cobpanue 3akoHonarenscTsa Poccuiickoit ®enepaunn, 2002, Nel, cr.3; 2004, Ne35, ¢t1.3607; 2006,
Ne27, c1.2878; 2008, N30, cT.3616; 2011, Ned9, c1.7031; 2013, Ned8, cT.6165, Ne52, cT.6986)

* Enunblit KBaJIM(PUKALIMOHHBI# CrIpaBOYHUK JOIDKHOCTEH pyKOBORUTENEH, CELMATKCTOB U CIIyXaIHX

5 O6epoccuiickuit knaccupukatop crnenuaisHocTel no o6pazoBanHio




