006 yTBep>xaeHun npodecCMoHaNbHOro ctTaHpapTa "UHXeHep-
NPOrpaMMMUCT PafUOIJIEKTPOHHbIX CPeAcCcTB U KOMMJIEKCOB"

Mpukas - Ne 618H - 0T 04.10.2022 - MMHUCTEPCTBO TPyAa M COLMANbHON 3aluUThl - [lencTByeT 6€3 n3MeHeHui

MWHWUCTEPCTBO TPYLA N COLUNANBHOW 3ALLNTHI POCCUACKOW ®ELEPALIAN
MPNKA3
MOCKBA

4 okTA6ps 2022 r. Ne 618H

06 yTBEpXAeHUN NpoeccnoHanbHOro CTaHhapTa "MIHXeHep-NporpaMMnCT pagano31eKTPOHHbIX CPeaCcTB U
KOMIJIeKCOoB"

3apeructpuposaH MuHtiocTom Poccum 8 Hosbpsa 2022 .
PernctpauunoHHbii Ne 70862

B cooTBeTCTBUM C NyHKTOM 16 lNpaBun pa3paboTky 1 yTBEPXAEHNA NPONECCUOHANbHBIX CTaHAAPTOB,
yTBEPXAEHHbIX NOoCTaHoBNeHMeM MpaBuTenbcTBa Poccuinckon ®egepaumm ot 22 sHBapa 2013 1. Ne 23
(CobpaHue 3akoHomaTenbcTBa Poccuinckon ®depepaunn, 2013, Ne 4, cT. 293; 2014, Ne 39, cT. 5266),
nprKa3blBalo:

1. YTBEpANTb NpunaraemMbli NpoecCcnoHanbHbIN CTaHAAPT "NH)XeHep-NporpaMMUCT paano3/1eKTPOHHbIX
CpencTB N KOMMIeKCcoB".

2. YCTaHOBUTb, YTO HAaCTOALLMI NPUKa3 BCTynaeT B cuy ¢ 1 mapTta 2023 r. u gencteyeT o 1 mapta 2029
r.

MuHuncTp A.O0.KoTsikoB
YTBepxaeH

nprka3oMm MuHncTepcTBa TpyLa
N couManbHOM 3almnThbl
Poccuinckon ®degepaunmn

0T 4 okTa6ps 2022 r. Ne 618H

NMPO®ECCUOHANBHBIN CTAHIAPT

WH>XeHep-nporpaMMnCT paino31eKTPOHHbIX CPEACTB U KOMMIEKCOB
1589

PermcTpaunoHHbIi HoMep

ConoepxxaHue

|. Obwme cBeneHMs

Il. OnucaHue Tpy[oBbIX QYHKLMIA, BXOAALWLMUX B NPODECCMOHANbHBIN CTaHAAPT (PYHKLUMOHANIbHAsA KapTa
BMOa NpodhecCnoHa bHON OeATeNbHOCTHN)

Ill. XapakTepncTmka 0606LLEHHBIX TPYLOBbLIX (hYHKLMUIA

3.1. O6obLeHHas TpyaoBas PyHKLUMS "TecTMpoBaHUe 1 3KCnayaTaLmua nporpaMMHoro obecneyeHums
pPagno31eKTPOHHbIX CPpeacTB"

3.2. O6obuieHHas TpyaoBas pyHKUMA "Pa3paboTka nporpamMMHoro obecneyeHmsa pagno3aeKTPOHHbIX
CpencTB Ha a3blkax accembnepa"

3.3. O6obuieHHas TpyaoBas pyHKUMA "Pa3paboTka nporpamMMHoro obecneyeHmnsa pagno3aeKTPOHHbIX
CpeLCTB Ha A3blKaX BbICOKOrO ypoBHA"
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3.4. O6obuieHHas TpynoBas pyHKUMS "PykoBoaCTBO pa3paboTKoM cneLmnanbHOro NporpaMMHoOro
obecneyeHns paano31eKTPOHHBLIX CPEACTB U UX KOMMIEKCOB"
IV. CBepeHmna 06 opraHmnsaumsax - paspaboTymkax npodeccnoHanbHOro ctaHaapTa

|. Obwme cBegeHuns

Pa3paboTka, TeCTMpOBaHME 1 3KCMyaTauus NporpaMmMHoOro obecneyeHns paano3eKTPOHHbIX CPeACTB U
kommnsekcos06.052
(HanMmeHoBaHMe BUAa NpodeccMoHanLHoN geaTenbHocT)Koa

OcHOBHas LeNb Buaa npodeccnoHanbHoi aestensHocTn:Co3aaHmne 1 CoBEpPLUIEHCTBOBAHWE MPOrpaMMHOro
obecneyeHns paano31eKTPOHHbIX CPEACTB U KOMMIEKCOB

Ipynna 3aHATUIN:2152NH>XXeHepbI-3IEKTPOHNKU--

(kog OK3 1)
(HaumeHoBaHme)
(kog OK3)
(HaumeHoBaHMe)

1 O6LLEepOoCCUNCKUA KNacCuKaTop 3aHATUNA.

OTHeceHVe K BUAAM 3KOHOMUYECKOW AesTeNbHOCTU:72.19Hay4Hble uccnepoBaHus u paspaboTkm B obnacTu
€CTeCTBEHHbIX N TEXHUYECKUX HayK mpoyne

(kom OKB3[1 2))
(HauMeHOBaHWe BMAa 3KOHOMUYECKON [eaTeNbHOCTH)

2 06L1epoCcCcnnCcKuin KnaccuukaTop BUAOB SKOHOMUYECKON AeATENbHOCTH.

Il. OnncaHue TPyAoBbLIX (hYHKLIMIA, BXOAAWMX B MPOGECCMOHaNbHbLIA CTaHAapT (DYHKLUMOHaNbHasA KapTa
BMAa NpodhecCnoHa bHON OeATeNbHOCTN)

0606LeHHbIe TPYLOBbIE YHKLMNTPYLOBLIE DYHKLIM

KOLHaNMEeHOBaHNeYypOBeHb KBaMKaLMMHanMeHOBaHNEKOAYPOBEHb (MOAYPOBEHb) KBaAU(DMKaLUM

A

TecTupoBaHMe 1 3KCNayaTaLmsa nporpaMMHoOro obecneyeHns paano3neKTPOHHbIX CPeacTB6
TecTupoBaHue cneLmnanbHOro nporpaMmHoro obecneyeHuns paano3eKTPOHHbIX CPeLCTB B COOTBETCTBUN C
pa3paboTaHHbIMU MeToANKaMUA/01.66

3KcnnyaTauus cneumnanbHOro NporpaMMHOro obecnevyeHmns paamo3neKTPOHHbIX cpeacTBA/02.66

B
Pa3paboTka nporpaMmMHoro obecneyeHns paamoaNeKTPOHHbIX CPEACTB Ha A3blkax accembnepab
Pa3paboTka anropnTMoB 06paboTKM CUrHAMOB M AaHHbIX Ha A3blkax accembnepaB/01.66

Pa3paboTka anropnTMOB yrNpaB/eHNs pagno3eKTPOHHbIMI CPeACTBaMN Ha A3blkax accembnepaB/02.66

Pa3paboTka MCXOOHBIX U NCMOMHAEMbIX KOLOB NPOrpaMMHOro obecrneyeHns Ha Aa3blikax accembnepa B
COOTBETCTBMUM C 3alaHHLIMU anropuTMamMmmn GyHKLNOHNPoBaHNAB/03.66

PaspaboTka NporpamMMHOI 1 3KCMJTyaTaLMOHHOW NPOrpaMMHON AOKYMEHTaLMMW ANst NPOrPaMMHOro
obecneyeHns Ha s3blkax accembnepaB/04.66

C
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Pa3paboTka nporpaMMHOro obecrnevyeHns paamo3IeKTPOHHbLIX CPEACTB Ha S3blkaX BbICOKOrO YPOBHS6
Pa3paboTka anropntmoB 06paboTKM CUFHANOB U AaHHbLIX Ha f3blkaX BbICOKOro ypoBHAC/01.66

Pa3paboTka anropnTMOB yNpaBaeHNs paano31eKTPOHHbIMU CPeACTBaMU Ha A3blKaX BbICOKOIO
ypoBHAC/02.66

Pa3paboTka MCXOOHBIX U UCMONHAEMbIX KOLOB NPOrpaMMHOro obecne4yeHuns BbICOKOr0 YPOBHS B
COOTBETCTBUM C 3alaHHbIMW anropuTMamn yHKLMOHMPoBaHNAC/03.66

Pa3paboTka NporpamMMHOI 1 3KCMJTyaTaLMOHHOMW NPOrpaMMHON AOKYMEHTaLMMN ANs NPOrPaMMHOro
obecneyeHns Ha f3blkax BbICOKOro ypoBHsAC/04.66

D

PykoBofCTBO pa3paboTKoi cneuunasbHOro NporpaMMHOro obecnevyeHns paamos3ieKTPOHHbIX CPEACTB U X
KOMMneKcoB?/

Pa3paboTka 1 cornacoBaHme ¢ pa3paboTynkamMy annapaTHOM YaCTW TEXHMYECKMX 3adaHUI Ha pa3paboTky
nporpaMMHoro obecrnevyeHmns paano31eKTPOHHbIX CPeACTB U Ux komnnekcosD/01.77

PykoBoacTBo paboTtamum no paspaboTke cneumanssHOro NPOrpamMMHoOro obecneyeHms paanos3nekTPOHHbIX
cpencTB n ux komnnekcosD/02.77

Ill. XapakTepncTrka 0606LLEHHBIX TPYLOBbLIX (YHKLMUIA

3.1. O606LeHHas TpyaoBas hyHKLUS

HanmeHoBaHmeTecTMpoBaHMe 1 3KCMTyaTaLMsa NPOrpaMMHoOro obecneyeHns paanod3/IeKTPOHHbIX
cpenctsKon

A

YpoBeHb KBanugukauum

6

MpouncxoxxaeHne 06obLieHHON TpyA0BON yHKLUN
OpuruHanX3amMMCTBOBaHO 13 OpuUrmHana

Kopn opurvHana
PerncTtpauunoHHbI HoMep NpodeccMoHalbHOro CTaHaapTa

B03MOXHblE HAMMEHOBaHNS OOJHKHOCTEN, npodeccnnHXxeHep-NpPorpaMMncT
NHXXeHep-nporpammucT Il KaTeropuu

TpeboBaHma kK obpasoBaHuio n 0byveHntoCpegHee npodeccrnoHanbHoe obpasoBaHme - MPorpamMMmel
NOArOTOBKM CNeLManncToB CPeHEro 3BeHa

nnm

Bbicliee obpa3oBaHue

TpeboBaHMA K 0NbITY NpakTu4yeckon paboTbiHe MeHee ABYX NIET B JO/KHOCTM TEXHUKA-NPOrpaMMnCTa B
obnacTy nporpaMMUpPOBaHNA Pafn0o3JIEKTPOHHBIX CPEACTB MPU HANNYUKN CpefHero NpodeccnoHaibHOro
obpazoBaHMA ANa OOHKHOCTY MHXXEHepa-NporpaMMncTa

He MeHee ByX neT B AOJIKHOCTU NHXXEHepa-nporpamMMucTa B 061acTy NporpaMMmnpoBaHns
PaAn031eKTPOHHBIX CPEACTB MPU HaM4MK Beicllero obpa3osBaHuns - bakanaspraTa A AOHKHOCTU
NHXeHepa-nporpammucTa Il kateropuu

He MeHee 04HOr0 rofa B [,OHKHOCTU MHXEHepa-nporpaMmmncTa B 061actv nporpaMMmnpoBaHns
PaAnO031EKTPOHHBIX CPEACTB MPU HAaAUYMK BbiCLLEro obpa3oBaHus - MarncTpaTypbl, cCneymanMTeTa onsa
LOJDKHOCTM MHXeHepa-nporpammucTa Il kateropum

Ocobbie ycnosusa gonycka K paboTeB 3aBMCMMOCTM OT XapakTepa BbINOJHAeMOW paboThl:

- npoxoxxaeHune 06a3aTesbHbIX NPefBapUTENbHbIX U NEPUOANYECKNX MEQULUHCKUX OCMOTPOB 3
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- Hanu4yme rpynnel No anekTpobesonacHocTn oT | 1 Bbille 4
[pyrvne xapakTepucTuknuPekoMeHayeTCs AONOJHUTENbHOE NpodeccuoHanbHoe obpa3oBaHue - NPorpaMmbl
MOBbILLIEHNA KBaAnUKaLmm

3 MNpwkas MuHTpyaa Poccumn, Munsgpasa Poccun oT 31 aekabps 2020 r. Ne 988H/1420H "O6 yTBEpPXKAEHMWM
nepeyHs BpedHbIX U (Mn) OnacHbIX NMPOU3BOACTBEHHbIX (haKTOPOB 1 PaboT, MpU BbIMOJIHEHUM KOTOPbIX
nNpoBOAATCA 0b6s3aTeNbHbIe NPeABapUTEbHbIE MEANLIMHCKNE OCMOTPLI MPU NOCTYMEHNM Ha paboTy u
nepuoanyeckne MeauLmMHCKMe oCMOTpbI" (3aperncTpupoBaH MuHiocToM Poccun 29 aHeapsa 2021 r.,
perncTpaumnoHHbin Ne 62278); npuka3 Munsgpasa Poccun oT 28 sHBapsa 2021 r. Ne 29H "06 yTBEpPXAEHUN
Mopsifika NpoBefeHNs 0b6A3aTeNbHbIX NPeABapPUTENbHbIX N NEPUOANYECKUX MEANLIMHCKUX OCMOTPOB
paboTHUKOB, NMPeaYCMOTPEHHbIX YaCTblo YeTBEPTOM CTaTbl 213 TpyaoBoro kogekca Poccuinckon
depepaunm, NepeyHs MeanLMHCKAX NPOTUBOMOKA3aHUIA K 0CyLLecTBAEHWIO paboT ¢ BpeaHbIMU 1 (1nn)
onacCHbIMW MPOU3BOACTBEHHBLIMU (hakTopaMu, a Takxe paboTam, Npu BbINOAHEHNN KOTOPbIX NPOBOAATCS
obs3aTeNbHble NpeABapUTENbHbIE U MEPUOANYECKNE MEANLIMHCKME OCMOTPLI" (3aperncTpupoBaH
MwuHiocToM Poccun 29 sHBaps 2021 r., peructpaumoHHbid Ne 62277) € U3MEHEHUAMU, BHECEHHBIMU
npukasom MuHsgpasa Poccun o1 1 cheBpans 2022 r. Ne 44H (3apeructpmnposaH MuHioctom Poccum 9
teBpana 2022 r., peructpaLmoHHbii Ne 67206).

4 Mpuka3 MunHsHepro Poccum oT 13 sHBapsa 2003 r. Ne 6 "O6 yTBEp>KAeHUMN [paBna TEXHNYECKON
3KCMlyaTauum 31eKTpoyCcTaHOBOK noTpebutenen”
r., perucTpaunoHHbii Ne 4145) ¢ naMeHeHUsMU, BHECEHHbIMW NPrUKa3oM MuHaHepro Poccun oT 13 ceHTsa6pa
2018 r. Ne 757 (3apeructpupoBaH Muntoctom Poccun 22 Hosbps 2018 r., pernctpaumoHHbin Ne 52754).

(3apeructpupoBaH MuHioctoM Poccum 22 aHBapsa 2003

[oNoNHUTENbHbIE XapaKTEPUCTUKU

HanmeHoBaHMe JOKyMeHTa

Kopn

HaumeHoBaHWe 623080 rpynnbl, 4OHKHOCTU (Npodeccrm) nam cneLmanbHOCTM
OK32152UNH>)XeHepbl-3JIEKTPOHNKN

EKC 5 -IH)XeHep-3neKTPOHUK (3N1EKTPOHNUK)

OKNATP 6 227021H>xxeHep No paanoBellaTesHOMY 060pyA0BaHNIO

22705UH>xxeHep no pagnonokaumm

22706VHXeHep No paguoHasuraumm 1 pagnosiokauum

22708/ HXeHep No paguMoHaBuraLlum, pagnonokaumm n cessmn

22745WH)xeHep no TeneBusnoHHoMy obopynoBaHuo

22824NHXeHep-nporpaMMncT

22847NHXeHep cneLnanbHON CBA3N

22848UNHxeHep cpenCTB paano 1 TeneBuLeHNs

22864UNHXKeHep-3N1eKTPOHNUK

OKCO 7 2.11.02.02TexHun4eckoe 06Cny)KMBaHME N PEMOHT PaAn031eKTPOHHON TEXHUKM (MO OTpacaam)
2.11.02.033kcnnyaTauns 0bopynoBaHMsa paanocBa3n 1 3NeKTPOPaANOHaBUraLMm Cya0B
2.11.02.06TexHnYecKas sKcrayaTaLus TPaHCNOPTHOrO Paano3/ieKTpoHHOro obopynoBaHms (Mo Buaam
TpaHcnopTa)

2.11.02.07PagnotexHmnyeckne nHGMOpMaLMOHHbLIE CUCTEMBI

2.11.02.08CpepcTBa CBA3M C NOABUXHBIMU 06beKTaMu

2.11.02.10PagmnocBa3b, pagmoBeLlaHue n TenesngeHmne

1.01.03.02lMpuknagHaa maTemMaTKa 1 MHDOPMaTUKa

2.09.03.02NHdopMaLMOHHBIE CUCTEMBI U TEXHOJIOM NN

2.09.03.04MporpaMMHas nHXXeHepwus

2.11.03.02VHHOKOMMYHUKALIMOHHbBIE TEXHOJIOM MU U CUCTEMbI CBA3N
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1.01.04.02[MpuknagHas MaTemMaTKa 1 MHpopMaTuKa
2.09.04.02HopMaLIMOHHbIE CUCTEMBI U TEXHONOM UK
2.09.04.04MporpaMMHas nHxeHepus
2.11.04.02HOKOMMYHUKALNOHHbIE TEXHOJIOMUW U CUCTEMbI CBA3M
2.11.05.01Pagmno31eKTPOHHbIE CUCTEMbI Y KOMIJIEKChI

5 EOVHBIN KBaNIM(MKALMOHHBIA CPABOYHUK SOJ/DKHOCTEN PYKOBOAMTENEN, CELMaINCTOB U CNyXKaLlnX.
6 ObLiepoccninckuin knaccudukaTop npodeccnin paboymx, 4OMKHOCTEN CAYXKALLMX 1 TapUHbIX pa3psaos.
7 O6LWwepoCCMNCKUA KnaccnudmnkaTop cnelmansHocTen no obpasoBaHuio.

3.1.1. TpynoBas (hyHKLNA

HavmeHoBaHneTeCcTUpoBaHMe CneumnasbHOro NMporpaMmMHoro obecnevyeHns pagno3aneKTPOHHbIX CPeACTB B
COOTBETCTBUYM C pa3paboTaHHbIMN MeToAnKaMnKog

A/01.6

YpoBeHb (MoaypoOBEHb) KBaINMKaLn

6

MpoucxoxxaeHne TpyaoBoN yHKLMMOPUrMHan
X3anMCTBOBaHO U3 OpuUrnHana

Kopn opurvHana
PerncTpauunoHHbIn HoMep NpodecCcnoHaNbHOro CTaH4apTa

TpynoBble AencTBualoAroToBKa K TECTUPOBAHMIO CMeLaibHOro MporpaMMHOro 06ecneyeHns: n3yyeHue u
npoBepKa NPOrpaMMHOI 1 3KCMNyaTaLMOHHON NPOrpaMMHON JOKYMEeHTauUMKW, NnaHa TeCTUPOBaHMS Ha
TeCcTMpyemoe nporpaMmmHoe obecneyeHve

MoAroToBKa anmnapaTHbIX CPeACTB: KOMMbIOTEPOB, CUrHasIbHbIX MPOLLECCOPOB, KOHTPOJIIEPOB,
npefHa3HaYeHHbIX 415 3aMyCcKa Ha HUX UCMOJIHSIEMbIX MOLYEN CreLmanbHOro NPorpaMMHOro
obecneyeHns ¢ Lesblo TeCTUPOBAHMS

TecTupoBaHWe CneuranbHOro NporpaMMHoro obecneyeHns B COOTBETCTBUM C MIaHOM TeCTUPOBaHUA
OchopMIEHNE OTHETHON AOKYMEHTALMM O XO[le U pe3yNbTaTax TeCTUPOBAHMUS CreLmnanbHOro
nporpammHoro obecneyeHus

Heobxogumbie ymeHnacnonb3oBaTh B paboTe NporpaMMHYL0 U 3KCMTyaTaUMOHHYIO TEXHUYECKYIO
JOKYMEHTaLNI0

OopMAATb OTHETHYIO AOKYMEHTALIMIO O XOAE U pe3ybTaTaX TECTUPOBAHUSA CNeLManbHOro NporpamMmMHOro
obecneyeHus

|_|pVIMeH$ITb npasBuia N MeToabl TECTUPOBaHNA CneunaibHOro NporpaMMHoOro obecneyeHuns

Micnonb3oBaTb B paboTe aBTOMaTU3NPOBaHHbLIE MPOrpaMMHbIe CPeACTBa N3MEPEHMNS N KOHTPOSIA
MpyMeHATb CpeacTBa 3/1EKTPOHHOro 060poTa TEXHMYECKON NOKYMEHTaLMUK

Heobxoamnmele 3HaHMACTaHAapTbl B 06nacT pa3paboTky M NOCTaHOBKMW NU34enunid Ha Npon3BOACTBO,
TecTupoBaHMA NporpamMmMmHoro obecneyeHns, obwme TexHu4eckne TpebosaHmsa B 061acT KOHTPONSA
KayecTBa NpoAyKLUMK, eAnHas CMCTeMa NPOrpaMMHON JOKYMEHTaLuum

MpaBuna TexHU4ecKom sKcnayaTauum n obcnyxmeaHus obopyaoBaHUS A5 3anyCcKa UCMOSHAEMbIX
MOAynen cneunanbHOro NporpaMMHoOro obecnevyeHuns: KOMMNbIOTEPOB, CUMHAJbHBIX MPOLLECCOPOB,
KOHTPOJ11EPOB

MeToZLbl M CpeACTBa aBTOMATMU3MPOBAHHOI0 KOHTPOJIA Ka4yecTBa NporpaMMHoOro obecneyeHuns
MeToAabl UCMLITAHWUA PaLMOINEKTPOHHON annapaTypbl CO BCTPOEHHBLIM NPOrpaMMHbIM obecneyeHmnem
TpeboBaHuMsA oxpaHbl TpyAa, NPOU3BOACTBEHHON CaHUTapWM 1 NoXapHoW He3onacHoCTH

MpUHLMNBI 31€KTPOHHOIr0 060p0Ta TEXHNYECKON JOKYMEHTauum
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[pyrve xapakTepucTuku-

3.1.2. TpynoBas hyHKLNA

HanmeHoBaHMedKCNAyaTaLMa CneLmanbHOro nporpaMmMHoro obecneyeHns pasnos31eKTPOHHbIX
cpenctesKon

A/02.6

YpoBeHb (MoaypoOBEHb) KBaNMKaL U

6

MpouncxoxxaeHne Tpynoson pyHKUMMOpUrmHan
X3auMCTBOBaHO U3 OpUrnHania

Ko opurvnHana
PernctpaunoHHbIn HoMep NpoeccMoHanbHOro CTaHaapTa

Tpyanosble genctenalloaroToBKa K 3KCNayaTauMm cneunanbHOro nporpaMMHoro obecnevyeHus: nyveHune
NporpaMMHON 1 3KCrJlyaTalMOHHOW NPOrpaMMHON OOKYMEHTaLmm

MoAroToBKa annapaTHbIX CPeACTB: KOMMbIOTEPOB, CUTHaJIbHbIX NPOLLECCOPOB, KOHTPOJIJIEPOB,
npefHa3HaYeHHbIX 415 3anycka Ha HUX UCNOJTHAEMbIX MOAYJIEN CneLnasibHOro NporpaMMHOro
obecneyeHus, B Npouecce aKCnayaTalnm, UsyvyeHne sKCnayaTaLnoHHON AOKYMEHTaLMK

JKcnyaTauus CneunansHoro NporpaMMHoro obecneyeHms B COOTBETCTBMM C SKCMIyaTaLMOHHON
NPOrpaMMHON OOKYMEHTaLUMeN

OdopmneHmne 0THETHOW AOKYMEHTaLMM O X04e U pe3yabTaTax dKCryaTaunm cneumansHoro
nporpamMMHoro obecneyeHms

Heobxoammble ymeHUsMCcNonb30BaTh B paboTe NporpamMMHyo U 3KCMyaTalUMOHHYI0 TEXHNYECKYIO
JIOKYMEHTaLuIo

OhopMAATbL OTYETHYIO AOKYMEHTALMIO O X04e U pe3ysbTaTax 3KCnayaTaumm cneunansHoro NporpaMmmMHoro
obecneyeHus

MpuMeHATbL NPaBuia U MeTOobl SKCMIyaTalumn CreLmnasibHOro NporpaMmMHoro obecrneyeHns

Micnonb3oBaTb B paboTe aBTOMATN3MPOBAHHbIE MPOrpaMMHble CPEACTBA N3MEPEHNS 1 KOHTPONA
MpUMeHATbL CPeLCTBa 3JIEKTPOHHOr0 060POTa TEXHNYECKOW IOKYMEHTALUN

Heobxogumble 3HaHMACTaHaapTbl B 061aCTU 3KCNlyaTauum n3genunin, nporpaMMHoro obecnevenus, obuime
TexHun4yeckme TpeboBaHMs B 061aCTU KOHTPOIS KayeCTBa NPOAYKLNN, eanHasa CUCTeMa NPorpamMMHON
LOKYMEHTaLunn

MpaBnna TEXHUYECKOW 3KCMayaTaumm n obcnyxuBaHus obopynosaHua ans 3anycka NCNOIHAEMbIX
MOZYNEeN cneumnasbHOro NPorpaMMHoro obecneyeHns: KOMMNbOTEPOB, CUMHaJIbHbIX MPOLLECCOPOB,
KOHTPOJ11EPOB

MeToabl U cpeacTBa aBTOMAaTU3NPOBAHHOIO KOHTPOASA KayeCcTBa NporpaMMHoro obecrneyeHuns

MeToAabl KOHTPONSA PaAN03NEKTPOHHON annapaTypbl CO BCTPOEHHbLIM MPOrpaMMHeIM obecneyeHmnem
TpeboBaHMA 0xpaHbl TPyAa, NPOM3BOACTBEHHON CaHUTapUN 1 NoXKapHou 6e3onacHoCTH

MPUHUMNBI 31EKTPOHHOro 060p0Ta TEXHNYECKON AOKYMEHTALMM

[pyrue xapakTepucTuku-

3.2. 0606LeHHas TpyaoBas hyHKLUS

HanmeHoBaHnePa3paboTka NporpaMMHOro obecrneyeHns pagnmo3/IeKTPOHHbLIX CPEACTB Ha A3blKax
accembnepaKog

B

YpoBeHb KBanugpukauum

6
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MpouncxoxxaeHne 060bLLeHHOM TPYA0BON YHKLUMNOPUrnHAN
X3anMCTBOBaHO M3 OpUrnHana

Kopn opurvHana
PerncTpauunoHHbI HoMep NpodecCMoHasibHOro CTaHaapTa

BO3MOXHbIe HAaUMEHOBaHUS OOJHKHOCTEN, NpodecCcunHxXeHep-nporpaMMucT
VHxxeHep-nporpammuct Il kaTeropuu

NH>)XeHep-nporpaMMucT | kateropum

Beoylnin MHXeHepP-NPorpaMMncCT

TpeboBaHma kK obpasoBaHuio n 0byveHntoCpegHee npodeccrnoHanbHoe obpa3oBaHue - MPorpamMMmel
NoAroTOBKMW CNeunanncToB cpefiHero 3seHa

nnm

Bbicliee obpa3soBaHue

TpeboBaHMA K ONbITY NpakTU4eckon paboTbiHe MeHee ABYX NeT B JO/DKHOCTM TEXHUKA, TEXHUKA-
nporpaMmMucTa B 061aCTu NporpaMMrUpoBaHnsa pano3/IEKTPOHHbIX CPEACTB MPY HaIMYUN CPeLHEro
npoceccnoHanbHoro 0bpasoBaHna 4as OHKHOCTU UHXEHEPa-NPOrpaMMmncTa

He MeHee ByX neT B AOJIKHOCTU MHXXEHepa-nporpamMMucTa B 06nactu pa3paboTkm paano31eKTPOHHbIX
CPencTB NpW Hannyun Bbicliero obpa3oBaHns

- 015 LOJDKHOCTM MHXKeHepa-nporpammucTta Il kateropum

He MeHee ogHOr0 rofa B [,OJHKHOCTU NMHXEHepa-NporpaMmMncTa B 0bnactu pa3paboTku paano3IeKTPOHHBIX
CPeLCTB NpW Ha/Mymm BbiCLIEro obpa3oBaHns - MarucTpaTypbl, CneunannTeTa aas 4OSHKHOCTU UHXEHepa-
nporpammMmucTa Il kKateropun

He mMeHee Tpex NleT B AOJHKHOCTY NHXXeHepa-nporpamMmmucTa Il kateropumn B obnactu paspaboTku
PaAn031eKTPOHHBIX CPEACTB NPU HanU4um Beicliero obpa3oBaHus - bakanaspraTa 4159 [OJHKHOCTU
NHXeHepa-nporpammncTa | kateropuu

He MeHee AByX neT B AOJIKHOCTU MHXXEHepa-nporpaMMucTa Il kateropumn B 0bnactu paspaboTku
Pafno31eKTPOHHBIX CPEACTB MPU HAaAUYUK BbiClLero obpa3oBaHus - MarucTpaTypbl, cneumanmTeTa 4na
LO/MKHOCTMN UHXEHepa-nporpaMmmucTa | kateropuu

He MeHee Tpex fIeT B LO/MKHOCTY MHXeHepa-nporpamMmucTa | kateropuu B obnactu paspaboTtku
PaAn031eKTPOHHbBIX CPEACTB NPU HaM4MK Beicllero obpa3osBaHuns - bakanaspraTa A AOSDKHOCTU
BeAyLLEero MHXeHepa-nporpaMMumcTa

He mMeHee ABYyX NeT B AO/KHOCTU MHXeEHepa-nporpaMmMucTa | kateropun B o61actu paspaboTku
PaAn031EKTPOHHBIX CPEACTB MPU HAaAUYMK BbiCLLEro obpa3oBaHus - MarncTpaTypsl, CneymanMTeTa onsa
LOJKHOCTM BeAYyLLEero MHXxeHepa-nporpamMMumcTa

Ocobblie ycnoBusa gonycka K paboTeB 3aBMCMMOCTM OT XapakTepa BbINoJHAeMOW paboThl:

- npoxoxeHune 0ba3aTesbHbIX NpeABapUTeNbHbIX Y NePUOANYECKNX MEAULMHCKUX OCMOTPOB

- HaJm4me rpynnel N0 anekTpobesonacHoCT oT | 1 Bbilwe

Jpyrue xapakTepucTuKnPeKoMeHayeTCs LONOAHUTENbHOE NpodhecCnoHanbLHoe obpa3oBaHme - MporpamMmbl
NOBbILLEHNS KBaUdUKaLnm

JononHUTEeNbHbIE XapaKTePUCTUKM

HaumeHoBaHMe JOKyMeHTa

Kogn

HanmeHoBaHme 6a30B0M rpynnbl, 4OHKHOCTU (Npodeccnmn) nam cneLmanbHOCTM
OK32152UNH>eHepbl-31eKTPOHUKN

EKC-NH)XXeHep-3NeKTPOHNK (31IEKTPOHMUK)

OKMATP22702NH>xeHep no paanosewaTenbHOMy 060pya0BaHNIO

22705/ HXXeHep no paanosokaumnm
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22706/ HXeHep No paanoHaBuraLum 1 paguosiokaumm
22708UHXeHep Mo pagnoHaBurauumn, pasinonoKauum n ceasu
22745WH)xeHep no TeneBusnoHHomy obopynoBaHuio
22824NHXKeHep-NporpaMmmucT

22847H>XeHep cneLmnanbHON CBA3N

22848 HXXeHep CpefCcTB paano n TeneBnaeHus
22864UNHXeHep-3NeKTPOHNK
OKC02.09.02.01KoMnbloTEpPHbIE CUCTEMbI N KOMMNEKCHI
2.09.02.05MpuknagHas nHpopmaTuka (no oTpacnam)
2.11.02.07PapmnoTexHmnyeckne nHHopMaLMOHHbIE CUCTEMBI
1.01.03.02lMpuknagHas MaTemMaTKa 1 MHpopMaTuKa
2.09.03.01/HdopMaTHKa 1 BbIHUCNTENIbHAA TEXHUKA
2.09.03.02NHdpopMaLIMOHHBIE CUCTEMBI U TEXHOJIOM NN
2.09.03.03MpuknagHas nHpopMaTrKa
2.09.03.04MporpaMmMHas nHxeHepus
2.11.03.02HhOKOMMYHUKALNOHHbIE TEXHOJIOMUW U CUCTEMbI CBA3M
1.01.04.02lMpuknagHaa maTemMaTuKa 1 MHDOPMaTUKa
2.09.04.01NHdopMaTUKa U BbIHUCINTESIbHAA TEXHMKA
2.09.04.02HopMaLIMOHHbIE CUCTEMBI U TEXHONOM UK
2.09.04.03MpuknagHas NHopMaTuKa
2.09.04.04MporpaMMHas HXXeHepwus
2.11.04.02AHhOKOMMYHMKALNOHHBbIE TEXHOJIOTUW U CUCTEMbI CBA3M
2.11.05.01Pagmno351eKTPOHHbIE CUCTEMbI U KOMMJIEKChI

3.2.1. TpynoBas (hyHKLNA

HanmeHoBaHnePa3paboTka anroputMoB 06paboTKM CMrHANOB M faHHbIX Ha A3blkax accembnepaKon
B/01.6

YpoBeHb (MoaypoBeHb) KBanugurKaLlmm

6

MpouncxoxxaeHve Tpynoson hyHKUUMOpUrmHan
X3anMCTBOBaHO U3 OpuUrnHana

Kopn opuruHana
PerncTpaunoHHbIA HoMep NpoeccMoHaLHOro cCTaH4apTa

Tpynosble aenctensaCobop, aHanU3 1 cUCTeMaTM3aLmnsa HayYHO-TEXHUYECKON NHhopMaLMn o
PaV031eKTPOHHOM CpefCTBe

MpoBeneHne NaTEHTHOro NOWCKA, BbiSBJIEHE aHaNoroB pa3pabaTbiBaeMoro anroputmMa 06paboTku
CUrHAMOoB 1 AaHHbIX

Pa3paboTka 1 aHann3 BapvaHTOB CO3AaHNS anroputMa o6paboTKM CUrHaN0B U JaHHbIX

dopMMpoBaHMe TeXHUYECKUX TpeboBaHUA Ana peannsaumm anroputMma o6paboTKM CUrHaNOB U faHHbIX, B
TOM 4ucne K 06bemy, 6bICTPOAENCTBIIO N TECTONPUIOAHOCTY

Heobxoaunmele ymeHuslpounssoanTs cbop, aHanu3 1 CMCTEMaTM3aLNI0 HAaYYHO-NCCNELOBATENbCKOW
NHopMaLmnm

Pa3pabaTbiBaTb BCTPOEHHOE CNeLnansHoe NporpaMMHoe obecneyeHmne annapaTHO-NPOrPaMMHbIX CPeaCTB
umndgposort 06paboTKM CUrHANOB Ha A3blKax accembnepa

PaspabaTbiBaTb TECTOBOE U TEXHONOMMYECKOE NPOrpaMMHoe obecneyeHmne Ha s3blkax accembrnepa
BbINOMHATHL TEXHUYECKUE pacyeThl C MPUMEHEHNEM CPEACTB BbIYUCAUTENbHON TEXHUKN C LeNbio
060CHOBaHNS TEXHNYECKNX XapPaKTEPUCTUK NPOrpaMmmMHoro obecnevyeHns obpaboTku CMrHanoB 1 AaHHbIX
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Ha s3blkax accembnepa

Pa3pabaTbiBaTb NporpaMMHble anropuTMbl 06paboTKM CUrHANOB N AaHHbLIX

®opmMmpoBaTb TexHU4eckne TpeboBaHmMA, B TOM Yucne K 0b6bemy, bbICTPOLENCTBUIO 1 TECTONPUIOAHOCTH,
AN peannsauim anroputMoB 06paboTKM CUrHANOB N AaHHbLIX Ha A3blkax accembnepa

MpuMeHATbL CPeLCTBa 31IEKTPOHHOI0 060poTa TEXHNYECKOW LOKYMEeHTauum

Heobxonnmble 3HaHNAHOPMaTVBHbIE MPABOBbLIE aKTbl, HOPMATNBHO-TEXHUYECKAS OOKYMEHTALNS U
MeTOoANYeCKMNe MaTepmasbl MO BONPOCaM, CBA3aHHbIM C pa3paboTkon anroputmoB 06paboTKM CUrHAJIOB 1
JlaHHbIX Ha A3blkax accembnepa

OCHOBbI CXEMOTEXHUKMN PAANO03EKTPOHHBIX CPEACTB, COBPEMEHHAs OTEYECTBEHHAsA 1 3apybexxHas
sneMeHTHas 6a3a, B TOM YMCe CUrHalbHbIe MPOLLECCOPbI, KOHTPOJIIEPLI U NMPOrPaMMUPYEMbIE JIOrMYecKme
NHTerpasibHble CXeMb

OcobeHHOCTU 1 BO3MOXKHOCTW COBPEMEHHbIX A3bIKOB accembnepa

TexHNYeCcKMe XapakTEPUCTUKN 11 IKOHOMMNYECKUE NMOKa3aTeNIM 0TEYECTBEHHbIX 1 3apybeXxHbIX pa3paboTok
B obnacTu cneynanbHOro n TECTOBOro/TEXHOIOrNYECKOro nporpamMmMmHoOro obecneyeHns Ha A3bIKaX
accembnepa

MeTonbl U cpefcTBa pa3paboTkM CreunasbHOro 1 TECTOBOMO/TEXHOJIOMMYECKOr0 NMPOrpaMMHOro
obecneyeHns 06paboTKM CUrHANOB U AaHHbIX Ha A3blkax accembnepa

MeTonbl M3MEPEHNS XapaKTePUCTUK PAaaNOTEXHNYECKMX LENei N CUrHanoB

nOCﬂe,EI,OBaTeJ'IbHOCTb N TEXHWKa npoBegeHnd V|3mepeH|/||7|, H36)‘H0)J,€HVII7I N 3KCNEPUMEHTOB

TexHoNornM aBTOMaTM3aLMmM KOHTPOJIS MPOrPaMMHbIX CPeACTB LugpoBo 06paboTKM CUrHaNoB

MpaBuna ocywecTBeHNs pa3paboTKM TECTONPUrOAHOI0 NPOrpaMMHOro obecneyeHus

MeToAbl BbIMOSIHEHNS TEXHUYECKUX PAaCYeTOB, MOAEINPOBAHMSA C MPUMEHEHNEM CPEACTB BblYUCNTENbHON
TEXHUKU, CNeLMasn3npoBaHHbIX CUCTEM aBTOMATU3VPOBAHHOMO MPOEKTMPOBAHMS

TpeboBaHMs oxpaHbl TPyAa, NPOU3BOACTBEHHON CaHUTAPWM U NOXapHOM 6e30MacHOCTH

MPUHLMMbBI 31IEKTPOHHOTr0 060p0Ta TEXHUYECKON NOKYMEHTaLun

[pyrvne xapakTepucTuku-

3.2.2. TpynoBas hyHKLNA

HaumeHoBaHnePa3paboTka anropuTMOB yrnpaBaeHUa Pagnuo31eKTPOHHbIMU CPeACTBaMM Ha A3blkax
accembnepakKog

B/02.6

YpoBeHb (MoAypoBeHb) KBaanukaLum

6

MpouncxoxxaeHne Tpynoson pyHKUMMOpUrmHan
X3anuMCTBOBaHO U3 OpuUrnHana

KoL opurunHana
PernctpaunoHHbIn HoMep NpoecCcMoHanbHOro CTaHaapTa

TpyZnoBble aencTBusCobop, aHaAn3 U CUCTEMATU3ALMNS HAayYHO-TEXHNYECKON MHGOPMaL M 0
PaAno31eKTPOHHOM CPeacTBe

M3y4eHne nHTepthencoB LMGPOBOro NPOrpaMMHOro ynpasaeHns paanos3aeKTPOHHbIM CPeACTBOM
MpoBefeHne NaTEHTHOrO NOWCKA, BbiSIBJIEHNE aHaNoroB pa3pabaTbiBaeMoro afroputmMa LngpoBoro
NporpaMMHOro yrnpasfeHums

Pa3spaboTka 1 aHa/IM3 BapMaHTOB CO34aHMA aaropuTMa ynpaBieHNs paano3/IeKTPOHHLIMW CPeLCTBaMM
dopMMpoBaHMe TEXHNYECKMX TpeboBaHUA ONs peasim3auumn aaropnuTma ynpaBieHns paanos31eKTPOHHbIMU
CpeacTBaMu, B TOM 4ucie K 06bemy, BbICTPOAENCTBUIO N TECTONPUIrOAHOCTM

Heobxonvmble ymeHMspon3BoanTb cH0Op, aHaAM3 1 CUCTEMATM3ALMIO HAaYYHO-UCCIeL0BATEIbCKO
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nHgopmaummn

Pa3pabaTbiBaTb BCTPOEHHOE CneLnaibHOe nporpamMMHoe obecneyeHne LMMPOBOro NpPorpaMMHOro
ynpaBfieHuns Ha A3blkax accembnepa

Pa3pabaTbiBaTb TECTOBOE/TEXHOIOMMYECKOE NPOrpaMMHOe obecrneyeHne Ha a3bikax accembnepa
BbIMONHATL TEXHUYECKME pacyeThbl C MPUMEHEHNEM CPEACTB BbIYUCANTENBHON TEXHUKN C LIEJbI0
060CHOBaHNA TEXHNYECKUX XapPaKTEPUCTUK NPOrpaMMHOro obecnevyeHns umgpoBoro NPorpaMMHOro
ynpaBfieHuns Ha A3blkax accembnepa

Pa3pabaTbiBaTbh NPOrpaMMHbIe aaropUTMbl LMGPOBOIro MPOrPaMMHOr0 yrpaBaeHNs Pagno31IeKTPOHHbIMU
cpencTeamm

dopmMmpoBaTb TexHU4Yeckne TpeboBaHmMA, B TOM Yucne K 0bbemy, bbICTPOLENCTBUIO 1 TECTONPUIOLAHOCTH,
AN9 peannsauim anropuTMoB YNpaBiaeHns paano3aeKTPOHHbIMU CPeACcTBaMM Ha S3blkax accembrepa
MpyMeHATb CpeacTBa 31EKTPOHHOro 060poTa TEXHMYECKON AOKYMEHTaLUK

Heobxoanmble 3HaHUAHOPMaTMBHbIE NPABOBbLIE aKTbl, HOPMAaTUBHO-TEXHUYECKAA AOKYMEHTaLMA 1
MeTOAMYECKME MaTepmMaibl MO BOMPOCaM, CBA3aHHbLIM C pa3paboTKon anropuTMoB LIMGPOBOro
NporpaMMHOro yrnpasfieHnsa paano31eKTPOHHbIMU CpeacTBaMM Ha fA3blkax accembnepa

OCHOBbI CXEMOTEXHUKMN PaAN03JIEKTPOHHBIX CPEACTB, COBPEMEHHAs OTEYECTBEHHasA N 3apybexHas
snemMeHTHas 6a3a, B TOM YMC/e CUrHa/IbHbIE NMPOLIECCOPLI, KOHTPOJIIEPLI U NMPOrpaMMUPYEMbIe OFNYecKme
NHTEerpabHble CXeMb

0cobeHHOCTM 1 BO3MOXXHOCTU COBPEMEHHBIX 513bIKOB accembnepa

TexHn4Yeckme XxapakTePUCTUKN N SKOHOMUYECKIME NOKA3aTesN 0TEHECTBEHHbIX U 3apybexxHbIX pa3paboTok
B 061aCTV CNeunansHOro 1 TECTOBOrO/TEXHONOM MYECKOr0 NPOrpaMMHOro obecrneyeHnsa Ha A3bikax
accembnepa

MeToabl U CpeacTBa pa3paboTKM CNeumnasibHOro U TECTOBOI0/TEXHOIOMMYECKOro NPOrpaMMHOro
obecneyeHns ynpaBiieHUs paano31eKTPOHHLIMU CpeCcTBaMUN Ha A3blkax accembnepa

MeToAbl MU3MEPEHMNS XapaKTEPUCTMK PAaANOTEXHNYECKMX LIENEN N CUTHAN0B

nOCﬂe,EI,OBaTeJ'IbHOCTb N TEXHWKa npoBegeHnd |/|3mepeH|/||7|, Ha6}1}0,£l,eHVII7I N 3KCNEPUMEHTOB

TexHOoNornM aBToMaTM3aLnmM KOHTPOA NPOrpaMMHbIX CPEACTB yNpaBaeHNs Paan03/1eKTPOHHbIMY
cpencTBaMm

MpaBuna ocyLlecTBNeHNs pa3paboTKM TeCTONPUrogHOro NporpaMMHoro obecneyveHns

MeToAbl BbIMOJIHEHNS TEXHUYECKUX PAaCYETOB, MOAENNPOBAHNSA C MPUMEHEHNEM CPELACTB BblHUCNTENLHON
TEeXHUKN, cneuynann3npoBaHHbIX CUICTEM aBTOMATU3NPOBaHHOIO NMPOEKTUPOBaHNA

TpeboBaHMA oxpaHbl TPyAa, NMPOM3BOACTBEHHON CaHUTapUN 1 NoXKapHon 6e3onacHoCTH

MPUHUMNBI 31EKTPOHHOro 060pOTa TEXHNYECKON [OKYMEHTALMM

Opyrue xapakTepucTrkm-

3.2.3. TpyLnoBas (hyHKLHNA

HanmeHoBaHnePa3paboTka NCXOOHbIX U MCMOSHSEMbIX KOLOB NPOrpaMMHOro obecrnevyeHuns Ha s3blkax
accembnepa B COOTBETCTBMUMN C 3aAaHHbIMU anropuTMamMun yHKLNOHMPOBaHUAKOA

B/03.6

YpoBeHb (NoAYypOBeHb) KBaAnuKaLmm

6

MponcxoxxaeHue TpyaoBon PyHKLUUMOprUrnHan
X3anMCTBOBAHO 13 OpuUrnHana

Kopn opurvHana
PerncTpauunoHHbI HoMep NpodecCMoHasibHOro CTaHdapTa

TpynoBble aeicTBUSPa3paboTka MCXOAHbBIX KOLOB CreLMabHOro nporpaMmMHoro obecneyeHus ans
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peanusaunn anropnTMoB Lndposoi 06paboTKM CUrHaNoB, LUGPOBOr0 NPOrPaMMHOr0 yrpaBJeHUs Ha
A3blke accembnepa

OnTUMM3aLmMs U pedakTOPUHT KoMa NPorpaMMHOro obecrneyeHuns

Pa3pa60TKa NCNosIHAeMbIX KOOO0B CcneLmnaibHOro NnporpaMMHoOro obecneyeHuns onga peannsaunmn
anropMTMoB LMGPoBO 06paboTKM CUrHAN0B, LMMPOBOr0 NPOrPaMMHOr0 YrpaBieHUs Ha A3blKe
accembnepa

OTnagka cneumanbHOro NporpaMmMHoro obecnevyeHns ans peannsauun anropuTmMos Lndposoin obpaboTku
CUrHasnoB, UMPOBOro NPOrpaMMHOro yrpaB/eHns Ha a3blke accembrepa

M3roToBneHne ,EI,I/ICTpI/IﬁyTI/IBOB cneynasbHOro nporpaMMHoOro obecneyeHuns ona peanmsaynm aaropuTMmon
umncpoBoi 06paboTKM CUrHaNO0B, LMHPOBOr0 NPOrPaMMHOM0 yNpaB/ieHNs Ha A3blke accembriepa

C6op 1 aHaNM3 NCXOAHBIX AaHHbIX AN8 pa3paboTKM cneunanbHOro NporpaMmMHoro obecneveHmns LUGpPoOBO
06paboTKM CUrHanoB, LMHPOBOro NPOrpPaMMHOI0 yNpaB/ieHNs Ha s3blke accembnepa

Heobxogumble ymeHunsiPazpabaTtbiBaTb BCTPOEHHOE CrieLManbHoe nporpaMmMmHoe obecneveHne LngpoBon
06paboTKKM cUrHanoB, LMGpPOBOro NPOrpamMMHOro ynpaBJeHns Ha s3blkax accembnepa

Pa3pabaTbiBaTb TECTOBOE U TEXHONOrM4ECKOe NporpaMmMHoe obecneyeHmne Ha s3blkax accembnepa
ONTMMU3MPOBATL MPOEKTHbIE PELLEHMA Ha 3Tanax pa3paboTKM OT TEXHMYECKOr0 3aaHnNs A0 N3rOTOBJIEHNS
nporpaMMHoOro obecneyeHns

BbINOSIHATE TEXHUYECKUE pacyeTbl C MPUMEHEHNEM CPEACTB BblIYUCNTENBHON TEXHNKI C LENbIO
000CHOBaHNS TEXHUYECKMX XapaKTEPUCTUK NporpamMmHoro obecnevyeHmsa undposon 0bpaboTKu CUrHa os,
LMEPOBOro MPOrpaMMHOro ynpasfieHNna Ha A3blkax accembnepa

Mpon3BoanTb HEOOX0AMMBIE SKOHOMMUYECKME PacyeThl U COCTABASATb TEXHUKO-3KOHOMUYECKe 060CHOBaHMA
NPUHATBLIX peLleHni

MpUMeHATbL CPefCTBa 3JIEKTPOHHOI0 060pOTa TEXHNYECKOW LOKYMEHTaLuUN

HGOGXOJJ,VIMbIe 3HaHI/I$IHOpMaTVIBHbIe NpPaBOBbl€ aKTbl, HOPMAaTUBHO-TEXHNYECKaA OOKYMEHTaLNA N
MeTOAMYeCKMe MaTepmabl Mo BONpoCaM, CBA3aHHbIM C pa3paboTKOM 1 NPOEKTUPOBAHNEM CMELNaibHOMO U
TECTOBOr0/TEXHOJIOMMYECKOro NporpaMMHoro obecneyeHns Lundposon 06paboTku CMrHanos, LngpoBoro
NPOrpaMMHOro yrnpaBieHNs pagn031eKTPOHHbLIMY CPEACTBAMM Ha A3blKax accembnepa

TexHn4yeckue xapakTePUCTUKN 1 IKOHOMMYECKUE MOoKa3aTesm 0TeYeCTBEHHbIX U 3apybexxHbix pa3paboTok
B 06J1aCTV CneumanbHOro U TECTOBOM0/TEXHOJIOrMYECKOro NPorpaMmMHoro obecneyeHns LMgpoBow
06paboTKu cnrHanos, LMpPOBOro NPOrpaMMHOr0 YNPaBieHNs pagn0o3/1IeKTPOHHbIMY CPeACTBaMMN Ha
A3blkax accembnepa

0cobeHHOCTU 1 BO3MOXXHOCTUN COBPEMEHHBIX A3bIKOB acceMbrepa

MeToLbl 1 cpeAcTBa pa3paboTKu cneunanbHOro 1 TECTOBOMO/TEXHOIOMMYECKOro MPOrPaMMHOro
obecneyeHns uugposont 06paboTKM CUrHaN0B, LMMPOBOr0 NPOrPaMMHOr0 yrpaBaeHUs
PaAno031eKTPOHHBIMY CPeACTBAMM Ha A3blIKax accembnepa

MeTOJJ,bI BbIMOJIHEHNA TEXHNYECKNX paCc4eToB, B TOM 4Yucie C npuMeHeHnem CpeancTB BbIYUCAUTENBHON
TeXHUKN

MeToLbl M3MEPEHNA XapaKTEePUCTUK PafMOTEXHNYECKMX Lenen n CUrHanos

MocnefoBaTeNbHOCTL M TEXHUKA NPOBEAEHNS U3MEPEHUI, HaBNOAEHUA N 3KCMEPUMEHTOB

TexHoM0rnM aBToMaTM3aLun KOHTPOIA MPOrpaMMHbIX CPeAcTB LudpoBon 06paboTky cUrHanos,

LM POBOro MPOrpaMMHOro yrnpasseHns

Mpasuna ocyLLecTBAeHNa pa3paboTKy TeCTONPUroAHOro NporpaMmMHoro obecnevyeHns paano31eKTPOHHbIX
CPeAncTB Ha A3blkax accembnepa

OCHOBbI CXEMOTEXHUKIN PafM03/IEKTPOHHBLIX CPEACTB, COBPEMEHHAs 0TeYeCTBEHHan 1 3apybexHas
aneMeHTHas 6a3a, B TOM YUC/Ie CMTHaIbHbIE MPOLLECCOPbI, KOHTPOJIIEPh! 1 NPOrpaMMUPyeMble TIOrn4yeckue
NHTEerpanbHbie CXeMb

TpeboBaHMA oxpaHbl TpyAa, NPOM3BOACTBEHHON CaHUTapUN 1 NoXapHon 6e3onacHoCTH
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MpUHLMNbI 31EKTPOHHOr0 060p0Ta TEXHUYECKON LOKYMEHTauum
[pyrue xapakTepucTuku-

3.2.4. TpypnoBas (hyHKLNA

HanmeHoBaHnePa3paboTka NporpaMMHOM 1 3KCMyaTaUNOHHOW NPOrpaMMHON JOKYMEHTaUumn ans
nporpaMMHOro obecneyeHns Ha f3blkax accembnepakopg,

B/04.6

YpoBeHb (MoAypoBeHb) KBaanpukaumnm

6

MpouncxoxxaeHne Tpyaoson pyHKUMMOpUrmHan
X3anMCTBOBaHO U3 OpUrMHana

Kopn opurvHana
PerncrtpauunoHHbIi HoMep NpodeCcCMOHalbHOro CTaHaapTa

Tpynosble aencTemaPa3paboTka NPOrpaMMHON JOKYMEHTauuy NporpaMMHoOro obecneyeHns
PaAMo31eKTPOHHBIX CPEACTB Ha fA3blkax accembnepa B COOTBETCTBUM C €AUHON CUCTEMOW MPOrpaMMHON
JOKyMeHTauum (ganee - ECMO)

Pa3paboTka NporpaMMHON 3KCMIyaTaLMOHHON AOKYMEHTaLMn NporpaMMHOro obecneyeHns
pPaano3/1eKTPOHHbIX CPEACTB Ha A3blkax accembnepa B cooTBeTcTBUM C ECMI

Pa3paboTka nnaHOB TeCTUPOBaAHMA NPOrpaMMHoOro obecneyeHuns paano31eKTPOHHbBIX CPEACTB Ha A3blKax
accembnepa B cootBeTCTBUM € ECI 1 HOPMaTUBHO-TEXHNYECKON LOKYMEHTaLnen

Heobxonmmele ymeHusiPaspabaTbiBaTb NPOrpaMMHYI0 JOKYMEHTALMIO MporpaMMHoro obecrneyeHus
PaAno31eKTPOHHBIX CPEACTB Ha s3blkax accembnepa B cooTBeTCTBUM ¢ ECMA

Pa3pabaTbiBaTb MPOrpaMMHYI0 3KCMyaTaLMOHHYO LOKYMEHTaLMIO NporpaMMHoro obecneyeHns
Palan031eKTPOHHbBIX CPEACTB Ha fA3blkax accembnepa B cooTBeTCTBUM C ECMJ

PaspabaTbiBaTb LOKYMEHTALMIO A8 TECTMPOBAHUSA NPOrpaMMHOro obecneyeHns pasno31eKTPOHHbIX
CPeAncTB Ha fA3blkax accembnepa B COOTBETCTBUN C HOPMATUBHO-TEXHUYECKON AOKYMEHTaLMeN
Mpon3BoanTb HEOBXOAMMbIE SKOHOMMNYECKME pacyeThl U COCTaBAATb TEXHUKO-3KOHOMUYeCKe 060CHOBaHMS
NPUHATBLIX peLleHni

MpuMeHATbL CPefCTBa 3/IEKTPOHHOI0 060pOTa TEXHNYECKOW LOKYMEHTaLun

Heobxoaunmble 3HaHUAHOPMaTMBHbIE NPaBOBbLIE aKThbl, HOPMAaTUBHO-TEXHUYECKAA OKYMEHTaLMA 1
MeToAMYeCcKMe MaTepmasbl Mo BOMPOCaM, CBA3aHHbIM C pa3paboTKON 1 NMPOEKTUPOBAHNEM CNELMaIbHOrO 1
TeCTOBOro/TeXHONOrMYeCKoro nporpamMMHoro obecrnevyeHmns Lungposon 0bpaboTku cUrHanos, LMGPOBOro
NPOrpamMMHOro yrnpaB/iieHNs paano31eKTPOHHbIMY CPeACTBAaMM Ha A3blKax accembnepa

TexHn4yeckune xapakTePUCTUKN 1 IKOHOMMYECKME NoKa3aTesn 0Te4eCTBEHHbIX U 3apybexxHbix pa3paboTok
B 061aCTV CNeLmansHOro 1 TeCTOBOMO/TEXHONOM MYECKOr0 NPOrpaMMHOro obecneyeHns LngpoBon
06paboTKM cnrHanos, UMGPOBOro MPOrPaMMHOr0 YpaBiEeHNS PaAN03eKTPOHHLIMU CPEACTBaMN Ha
A3blKax accembnepa

0cobeHHOCTM 1 BO3MOXXHOCTU COBPEMEHHbIX 13bIKOB accembnepa

MeToAbl U CpeacTBa pa3paboTKM CNeumnasbHOro U TECTOBOM0/TEXHONOMMYECKOro NPOrpaMMHOro
obecneyeHuns uugposont 06paboTKM CUrHaN0B, LMMPOBOr0 NPOrPaMMHOr0 yrpaBieHuUs
PaAno031eKTPOHHBIMY CPeACTBaMM Ha A3blKax accembnepa

MeToAbl BbIMOSHEHUS TEXHUYECKUX PACYETOB, B TOM Y/CSIEe C MPUMEHEHNEM CPEACTB BbIYUCNTENLHON
TEXHUKU

nOCﬂe,EI,OBaTeJ'IbHOCTb N TEXHWKa npoBegeHnd V|3mepeH|/||7|, HaGH}OJJ,eHMVI N 3KCNEPUMEHTOB

TexHONornM aBToMaTU3aLmMmM KOHTPOAS NPOrpaMMHbIX CPefCcTB Ludposont 06paboTKM CUrHaNoB,

LM POBOro MPOrpamMMHOro yrnpasaeHus
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MpaBuna ocyWwecTBAeHNs pa3paboTKM TECTONPUIrOAHOI0 NPOrpaMMHOro obecrneveHns paano31eKTPOHHbIX
CPEeLCTB Ha si3blkax accembnepa

OCHOBbI CXEMOTEXHUKMN PAANO03IEKTPOHHbIX CPEACTB, COBPEMEHHAS OTEYECTBEHHANA 1 3apybexxHas
3neMeHTHas 6a3a, B TOM YnC/e CUrHasIbHbIE MPOLLECCOpPbl, KOHTPOJIEPHI U MPOrpPaMMUpPyEMbIE JIOrUYeckme
NHTErpasibHble CXeMb

TpeboBaHWs 0XpaHbl Tpyaa, MPOM3BOACTBEHHON CAHUTapPWM 1 NoXKapHon Be3onacHoCTU

MPYHUMMBI 3NEKTPOHHOI0 060POTa TEXHNYECKOW AOKYMEHTaLNK

Opyrue xapakTepucTnkm-

3.3. O6obuieHHas TpynoBas PyHKLUMS

HanmeHoBaHnePa3paboTka nporpaMmMHOro obecneyeHns paanossIEKTPOHHbIX CPeACTB Ha A3blKaX BbICOKOro
ypoBHaKon

C

YpoBeHb KBanugukaLlmm

6

MpoucxoxxaeHme 0606LweHHON TPyA0BON DYHKLUMOPUrMHan
X3anMCTBOBaHO U3 OpuUrnHana

Kopn opuruHana
PerncTpaunoHHbIi HoMep NpodeccMoHaLHOro cCTaH4apTa

B03MO)KHble HAaUMeHOBaHUSA OOHKHOCTEN, NpodeccunHXeHep-NporpaMmMuncT
NH>XeHep-nporpaMmucT Il kaTeropum

NHXXeHep-nporpammucT | kateropun

BeayLimin nHxeHep-nporpaMMmcT

TpeboBaHua kK obpa3zoBaHuto n 0byyeHntoCpenHee npodeccroHanbHoe 0bpa3oBaHue - MPOrpamMMmsl
NMOArOTOBKM CNeunasncToB CpefiHero 3seHa

nnn

Boiclwee obpa3oBaHune

TpeboBaHmMa K onbITYy NpakTUu4eckon paboTbiHe MeHee ABYX JIET B AOHKHOCTU TEXHUKA, TEXHMKA-
nporpamMMuncTa B 061acT NporpaMMmMpoBaHns Paano31eKTPOHHbIX CPEACTB NPW HaMYUKN CPedHero
npoceccuoHanbHoro 0bpasoBaHna 4as OHKHOCTU MHXEHepa-NporpaMMmncTa

He MeHee AByx neT B AOJHKHOCTU MHXXEHEpa-NporpamMMncTa B 061acTu pa3paboTkm paano31eKTPOHHbIX
CPeLCTB Npu Hamymm BbicLiero obpa3oBaHus - bakanaspuaTta AN LODKHOCTM UHXeHepa-nporpammucTa
KaTeropmm

He MeHee ofHOro rofa B LO/MKHOCTY MHXXEHEpa-NporpaMMucTa B 061actu pa3paboTky pagnosneKTPOHHbIX
CPeLCTB NpW HaMymm BbiCcLIero obpa3oBaHns - MarucTpaTypbl, cneunanuTeTa aas 4OSHKHOCTU UHXeHepa-
nporpammucTa ll Kateropum

He MeHee Tpex feT B LO/MKHOCTY MHXEeHepa-nporpamMmucTa |l kateropum B 06nactu paspaboTkm
PaAn031EKTPOHHBIX CPEACTB MPU HaANYMK BbiClLero obpa3oBaHus - bakanaBpuaTa 415 AOJHKHOCTU
NHXXeHepa-nporpaMmMncTa | kateropumu

He meHee fByX NIeT B 4O/KHOCTU UHXEHepa-nporpaMmucTa |l kateropmm B 0bn1actu paspaboTku
Paano3NeKTPOHHbIX CPeacTB NMpu Ha M4 BbICLLEr 0 06pa30BaHVIH - MarncTpaTypsbl, cneunannTeTa Ansa
LOJDKHOCTM UHXeHepa-nporpammucTa | kateropum

He MeHee Tpex NeT B AO/MKHOCTU MHXEHepPa-NporpaMmucTa | kateropun B obnactu paspaboTku
PaAn031eKTPOHHBIX CPEACTB MPU HanU4MK Beiclero obpa3oBaHus - bakanaspraTa 4159 [OJHKHOCTU
BEAYLLEro MHXeHepa-nporpaMmmcTa

He mMeHee ABYX NIeT B OJ/KHOCTU NHXEHepa-nporpamMMncTa | kateropum B obnactu paspaboTku
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PaAMn031eKTPOHHBIX CPEACTB NPU HaM4MK Beicllero obpa3oBaHns - MarmcTpaTypsbl, cneymannuTeTa ons
LOJDKHOCTM BEAYLLEro NHXeHepa-nporpaMMuncTa

Ocobble ycnoeus fonycka kK paboteB 3aBMCMMOCTU OT XapakTepa BbiNoJHAeMon paboTbl:

- NpoxoxneHune 06s3aTeNbHbIX npenBapuTesibHbIX U nepnoaonvyecknx megnynHCKnX ocMoTpoB

- HaZnyme rpynnbl No 3nekTpobe3onacHoCT oT | 1 Bblle

Jpyrve xapakTepncTnknPekoMeHayeTCa AONOAHNTENbHOE NpodheccnoHanbHoe obpa3oBaHme - NPorpaMMel
NOBbILLEHNS KBaNUdUKaLum

JononHnTe NIbHblE XapaKTePUCTUKM

HanmeHOBaHMe OOKYMeHTa

Koga

HanmeHoBaHme 6a30B0oM rpynnbl, 4OHKHOCTKU (Mpodeccun) uam cneunansHoOCTH
OK32152UH>XeHepbl-3N1eKTPOHNKM

EKC-UHXeHep-31eKTPOHMK (3/1IEKTPOHMK)
OKMAOTP22702NH>xeHep no paanoBeLwaTebHOMY 060pya0BaHNIO
22705UHXxeHep no pagnonokaumm

22706/ IHXeHep No pagnoHaBuraLum 1 paguosiokaumm
22708UHxeHep rno pajnoHaBurauumn, pafinonokauum n ceasu
22745WH>xeHep no TeneBn3noHHOMy 06opyaoBaHuMIO
22824UNHXKeHep-NporpaMmmucT

22847HXXeHep cneLmnanbHON CBA3N

22848 HXeHep CpefCTB paano 1 TeneBnaeHuns
22864NHXeHep-3NeKTPOHNUK

OKC02.09.02.01KoMnbloTepHbIE CUCTEMbI N KOMMNEKCHI
2.09.02.05MpuknagHas nHpopMaTuka (No oTpacsam)
2.11.02.07PapmnoTexHuyeckne nHHopMaLMOHHbIe CUCTEMbI
1.01.03.02lMpuknagHaa maTemMaTka 1 MHOOPMaTUKA
2.09.03.01/HdopMaTHKa 1 BbIYUCUTENIbHAA TEXHUKA
2.09.03.02NHdopMaLIMOHHBIE CUCTEMBI U TEXHOJIOM N
2.09.03.03MpuknafHas nHpopMaTUKa

2.09.03.04MporpamMHas nHxeHepus
2.11.03.02HhOKOMMYHUKALNOHHbIE TEXHOJIOMUW U CUCTEMbI CBA3M
1.01.04.02lMpuknagHaa MmaTemMaTuKa 1 MHDOPMaTUKa
2.09.04.01WHdopMaTUKa U BEIYNCINTESIbHAA TEXHMKA
2.09.04.02HopMaLIMOHHbIE CUCTEMBI U TEXHOIOM UK
2.09.04.03MpuknagHas NHopMaTuKa

2.09.04.04MporpaMMHas nHXXeHepwus
2.11.04.02VHHOKOMMYHUKALIMOHHbBIE TEXHOJIOM MU U CUCTEMbI CBA3N
2.11.05.01Pagmno31eKTpOHHbIE CUCTEMbI Y KOMIMJIEKChI

3.3.1. TpyLnoBas (hyHKLNA

HaumeHoBaHnePa3paboTka anroputmoB 06paboTkn CUrHANOB M faHHbIX Ha A3blKax BbICOKOro ypoBHAKOL
C/01.6

YpoBeHb (MoaypoBeHb) KBanugurKaLlmm

6

MpouncxoxxaeHve Tpynoson pyHKUUMOpUrmHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opuruHana
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PerncTpaunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

TpyZzoBble aencTBusCobop, aHann3 u CUCTeMaTU3aLMNSA Hay4YHO-TEXHNYECKON MHGOPMaL M o
Pafno31eKTPOHHOM CpeacTBe

MpoBeneHne MaTEHTHOrO MNOWNCKa, BbIIBJIEHME aHasIoroB pa3pabaTsiBaeMoro anropntMa 06paboTku
CUTHaNIOB M AaHHbIX

Pa3paboTka 1 aHanM3 BapMaHTOB CO34aHNA anroputma 06paboTKn CUFHAMOB N AaHHbIX

dopMrpoBaHME TEXHUYECKMX TPeboBaHUA Ans peanm3auumn anropntma 06paboTKm CMrHaN0B 1 AaHHbIX, B
TOM yucne K obbemy, ObICTPOAENCTBUIO N TECTONPUTOAHOCTH

Heobxonmmele ymeHuslpon3soants cbop, aHanns u cucteMaTn3aunio Hay4yHO-UCCe[0BaTebCKON
NHdopMaLmnm

PaspabaTbiBaTb CMeymnansHoe NporpaMMHoe obecrneyeHmne annapaTHO-NPOrpaMMHbIX CPeACTB LMdpOoBOn
06paboTKM CUrHaNOB Ha A3blKax BbICOKOr0 YPOBHS

Pa3pabaTbiBaTb TECTOBOE W TEXHONOrMYECKOe NporpaMmMHoe obecneyeHme Ha f3blkaxX BbICOKOrO YPOBHS
BbINONHATE TEXHMYECKUE pacyeThbl C MPUMEHEHNEM CPEACTB BblYUCNTENIbHON TEXHWUKN C Lesblo
060CHOBaHNA TEXHNYECKUX XapaKTEPUCTUK NPOrpaMMHOro obecrneveHns o6paboTKu CUrHANOB 1 AaHHbIX
Ha S3bIKax BbICOKOr0 YPOBHS

Pa3pabaTbiBaTb MporpaMMHble anropuTMbl 06paboTKM CUrHANOB N AaHHbLIX

®opMunpoBaTb TexHU4eckune TpebosaHma, B TOM Yucne K 06bemy, 6bICTPOAENCTBUIO U TECTONPUFOAHOCTH,
ONS peanusaunm anropntMos 06paboTKy CUFHAMOB 1 AaHHbIX Ha A3blkaX BbICOKOTO YPOBHS

MpuMeHATbL CPeLCTBa 3IEKTPOHHOI0 060pOTa TEXHNYECKOW LOKYMEHTauuu

Heobxonnmble 3HaHNAHOPMATVBHbIE MPABOBbLIE aKThl, HOPMATNBHO-TEXHUYECKAS JOKYMEHTALNS U
MeTOoAMYeCKMe MaTepmasbl No BONPOCaM, CBA3aHHbIM C pa3paboTKoi anropntMoB 06paboTKM CMrHANOB 1
LaHHbIX Ha f3blKaxX BbICOKOr0 YPOBHS

OCHOBbI CXEMOTEXHUKMN PAANO03IEKTPOHHBIX CPEACTB, COBPEMEHHAs OTEYECTBEHHAsA 1 3apybexxHas
3neMeHTHas 6a3a, B TOM YnC/ie CMrHaflbHble MPOLECCopbl, KOHTPOJIEPLI U MPOrpaMMUpPyeMbIe IOrnYeckune
NHTErpasibHble CXeMbl

OCcoBEHHOCTU N BO3MOXXHOCTU COBPEMEHHbBIX S3bIKOB NMPOrPaMMUPOBAHNS BbICOKOr0 YPOBHS

TexHUYeckne XxapakTePUCTMKIN 1 IKOHOMUYECKIE MOKa3aTenn 0Te4eCTBEHHbIX U 3apybexHbix pa3paboTok
B 061acTV CNewumanbHOro n TeCTOBOr0/TEXHONOrMYECKOro NPOrpaMMHOro obecrneyeHuns Ha s3blkax
BbICOKOI0 YPOBHS

MeTonbl U cpefcTBa pa3paboTkM creunasbHOro 1 TECTOBOMO/TEXHOIOMMYECKOro NPOrpaMMHOro
obecneyeHns 06paboTKM CUrHAMOB 1 AaHHbIX Ha S3blKaX BbICOKOr0 YPOBHS

MeTonbl M3MEPEHNS XapaKTEPUCTUK PAaANOTEXHNYECKMX LIENE N CUrHaN0B

MocnenoBaTeNbHOCTb M TEXHUKA NPOBEAEHNS U3MEPEHNIA, HAbMIOAEHNIA 1 SKCNEePUMEHTOB

TexHOoN0orM aBTOMaTM3aLMN KOHTPOJIA NMPOrpaMMHbIX CPeACTB LngpoBoi 06paboTku cMrHanos

MpaBuna ocywecTBNeHNs pa3paboTKM TECTONPUrOAHOI0 NPOrpaMMHOr0 obecneyeHus

MeToAbl BbINOHEHNS TEXHUYECKMX PacYeToB, MOLENIMPOBaHNS C MPUMEHEHUEM CPEACTB BblYNCNTENbHO
TEXHUKU, CNEeLMasN3NPOBaHHbIX CUCTEM aBTOMATU3VPOBAHHOMO MPOEKTMPOBAHMS

TpeboBaHWs 0XpaHbl TPyAa, NMPOM3BOACTBEHHOW CaHUTAPUK 1 MOXXapHOK 6e30macHOCTy

MPYHUMMBI 3NEKTPOHHOI0 060POTa TEXHNYECKOW JOKYMEHTALMN

[pyrvne xapakTepucTuku-

3.3.2. TpynoBas hyHKLNA

HaumeHoBaHnePa3paboTka anropuTMOB yrnpaBaeHUa Paguo31eKTPOHHBIMU CPeACTBaMU Ha A3blkax
BbICOKOr0 YpoBHAKOA

C/02.6

YpoBeHb (MoaypoBeHb) KBaIUMKaLmn
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6

MpouncxoxxaeHne Tpynoson hyHKUUMOpUrmHan
X3auMMCTBOBaHO 13 OpuruHasna

Kopn opuruHana
PerncTpaunoHHbI HoMep NpoeccMoHabHOro cTaH4apTa

Tpynosble aenctensCobop, aHanU3 1 cUCTeMaTM3aLmUsA HayYHO-TEXHUYECKON NHhopMaLMmn o
PafNO03/IEKTPOHHOM CPefCTBE

N3yyeHune nHTeptecoB LMGPOBOro NPOrpaMMHOro yrnpaBieHns paano31eKTPOHHbLIM CPeaCcTBOM
MpoBeAeHVe NaTEHTHOro MNOUCKA, BbiSB/IEHME aHaIoros pa3pabaTbiBaeMoro ajaroputMa Lngposoro
MPOrpaMMHOro yrnpaBfieHus

Pa3paboTka 1 aHann3 BapvaHTOB CO3AaHNS anropuTMa yrnpaBieHUs pagno31eKTPOHHbIMU CPeLCTBaMM
®opMUpPOBaHUME TEXHUYECKNX TPebOBaHMI ANs peann3almm anropuTMa ynpasaeHus pagno31eKkTPOHHbIMY
CpefCcTBaMM, B TOM Yucne K obbemy, ObICTPOAENCTBIIO M TECTONPUIrOAHOCTM

Heobxogumbie ymeHunsNponssoantb cbop, aHann3 n cMcteMaTm3aLnio Hay4YHO-UCCIe0BaTeIbCKON
nHgpopmaummn

Pa3pabaTbiBaTb BCTPOEHHOE CneLnaibHoe nporpamMmMHoe obecneyeHme LMMpPOBOro NporpaMMHOro
ynpaBfiieHns Ha A3blKaX BbICOKOIO YPOBHSA

Pa3pabaTbiBaTb TECTOBOE U TEXHOJIOrMYECKOE NPOrpaMMHoe obecrnevyeHmne Ha A3blKaxX BbICOKOIO YPOBHS
BbIMONHATHL TEXHUYECKME pacyeThbl C MPUMEHEHNEM CPEACTB BbIHUCANTENbHON TEXHUKN C LIEJbI0
060CHOBAHNA TEXHNYECKUX XapaKTEPUCTUK NPOrpaMMHOro obecnevyeHns umgpoBoro MporpaMMHoOro
YNPaBJIEHNA Ha A3blKaX BbICOKOI0 YPOBHSA

Pa3pabaTbiBaTb MPOrpaMMHbIE anropUTMbl LMGPPOBOro MPOrpaMMHOro ynpaBaeHns paano3neKTPOHHbIMU
cpencTeamm

dopMnpoBaTh TeXHUYeCKMe TpeboBaHKA, B TOM Yncie K 06beMy, BbICTPOAENCTBUIO U TECTONPUIOAHOCTH,
anga peaansayin anropuTtMoB ynpasiaeHNA pagno31eKTPOHHbIMK CpeaACTBaMM Ha A3blKaxX BbICOKOI0O YPOBHA
MpyMeHATb CpeacTBa 31EKTPOHHOro 060poTa TEXHMYECKON AOKYMEHTaLUK

Heobxoaunmble 3HaHMAHOPMaTMBHbIE MPABOBbLIE aKTbl, HOPMAaTUBHO-TEXHUYECKAA AOKYMEHTALMA 1
MeTOoANYeCKME MaTepmrasbl N0 BONPOCaM, CBA3aHHbIM C pa3paboTKon anropmTMoB LINGPOBOro
NPOrpamMMHOro yrnpaBieHUs paano31eKTPOHHbIMY CPEACTBAMMU Ha A3blKaX BbICOKOrO YPOBHS

OCHOBbI CXEMOTEXHUNKMN Paano3NeKTPOHHbIX CPpeancTB, COBpeMeHHasa oTe4eCTBeHHada " 3apy6e>KHaﬂ
sneMeHTHas 6a3a, B TOM YMC/e CUrHa/IbHbIE NMPOLLECCOPbI, KOHTPOIEPLI U NPOrpaMMUPyeEMble NOrnYecKme
NHTEerpanbHble CXeMb

0co6eHHOCTM 1 BO3MOXXHOCTW COBPEMEHHbLIX 13bIKOB MPOrPaMMUPOBaHNA BbICOKOr0 YPOBHS

TexHUYeCcKne XxapakTEPUCTMKN N SKOHOMUYECKME MOKa3aTen 0TEHECTBEHHbIX 1 3apybexxHbIX pa3paboTok
B 06s1acTH creunanbHOro m TECTOBOIr0/TEXHOJIOrNYECKOr 0 nporpamMmMmHoOro obecrneyeHns Ha A3bIKax
BbICOKOI0 YPOBHS

MeToAbl U CpencTBa pa3paboTKM CNeumnasbHOro U TECTOBOI0/TEXHOIOMMYECKOro NPOrpaMMHOro
obecneyeHns ynpaBieHUs pagmod31eKTPOHHbLIMIN CPeaCTBaMUN Ha A3blkaX BbICOKOIO YPOBHS

MeToAabl MU3MEPEHNS XapPaKTEPUCTMK PAANOTEXHNYECKMX LIENEN N CUTHAM0B

MocnenoBaTeNbHOCTb U TEXHUKA NPOBEAEHNS U3MEPEHUIA, HAabNOAEHWNIA N 3KCNEPUMEHTOB

TexHoornM aBToOMaTM3aLUMM KOHTPOJIS NPOrpaMMHbIX CPeACTB YNpaBieHNs Paan031eKTPOHHbIMY
cpencTBaMm

MpaBnna ocyLecTBAeHNs pa3paboTKM TeCToNpUrogHOro NporpaMmMHoro obecneyveHns

MeToAbl BbIMOSIHEHNS TEXHUYECKUX PAaCYETOB, MOAENNPOBAHMSA C MPUMEHEHNEM CPEACTB BblMUCNTENLHON
TEXHUKW, CNeunann3mpoBaHHbIX CUCTEM aBTOMATU3UPOBAHHOIO MPOEKTMPOBaHNS

TpeboBaHMA 0XpaHbl TPyAa, NPOM3BOACTBEHHOW CaHUTaAPUN 1 NoXKapHoW 6e3onacHoCTH
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MpUHLMNbI 31EKTPOHHOr0 060p0Ta TEXHUYECKON LOKYMEHTauum
[pyrue xapakTepucTuku-

3.3.3. TpyLnoBas (hyHKLNA

HanmeHoBaHmePa3paboTka NCXOAHbIX 1 NCMOJIHAEMbIX KOLOB NPOrpaMMHOro obecnevyeHns BbICOKOro
YPOBHS B COOTBETCTBMM C 3afaHHLIMW aiIropuTMaMn PyHKLMOHUpoBaHnaKoa

C/03.6

YpoBeHb (MoAypoBeHb) KBaanpukaumnm

6

MpouncxoxxaeHne Tpyaoson pyHKUMMOpUrmHan
X3anMCTBOBaHO U3 OpUrMHana

Kopn opurvHana
PerncrtpauunoHHbIi HoMep NpodeCcCMOHalbHOro CTaHaapTa

TpynoBble AencTBrsBLIOOP S3bIKOB NMPOrpaMMUPOBAHMS BbICOKOrO YPOBHS 1S peanv3auum
pa3paboTaHHOro anropuTMa cneumnasbHOro NporpamMmHoro obecneyeHus

Pa3paboTka NCXOAHbIX KOJOB CMeLuasbHOro NporpaMMHoro obecneyeHuns s peannsalum anropuTMos
undpoBoit 06paboTKM CUrHANOB, LUGPOBOro NPOrpaMMHOro yrpaBieHnst Ha 3blke BbICOKOTO YPOBHS
ONTMMK3aLMa 1 pethakTOPVHI KoJa NporpaMMHOro obecneyeHuns

Pa3paboTka MCMOHAEMbIX KOLOB CNeLuasbHOro nporpamMMHoro obecneyeHuns ans peaansaumm
anropuTMOB LMpoBo 06paboTKM CMrHaNoB, LGPOBOro NPOrPaMMHOr0 YNpaBieHUs Ha A3blKe BbICOKOMO
YPOBHS

OTnafka cneunanbHoOro nporpaMmmHoro obecneyeHns oas peanvsauun anropuTMoB LMgpoBo obpaboTku
CWUrHanoB, LUMGPOBOro NPOrpaMMHOro yrpaB/ieHnst Ha A3blKe BbICOKOTO YPOBHS

N3roToBneHve AMCTpMBbYTMBOB CreLnaibHOro NporpaMmMHoro obecneyeHns ons peanavsauuy anropuTMoB
undpoBoit 06paboTKM CUrHaNOB, LUGPOBOro MPOrpaMMHOro yrpaBieHNs Ha 3blke BbICOKOTO YPOBHS

Heobxoanmble yMeHNAOCYLWECTBAATb COOP M aHaM3 UCXOLHbLIX AaHHbLIX ANs pa3paboTKu cneumanbHOro
nporpamMMHoro obecneyeHuns ungposon 06paboTkn cMrHanos, LMMPOBOro NPOrPaMMHOro ynpaBJJieHUs Ha
A3bIKE BbICOKOr0 YPOBHS

Pa3pabaTbiBaTbh BCTPOEHHOE CrnelmnanbHOe NporpamMmHoe obecneyeHne umudgposon 06paboTKy CMrHanos,
LMpPOBOro NPOrpaMMHOro yrnpasieHns Ha A3blKaxX BbICOKOr0 YPOBHS

Pa3pabaTbiBaTb TECTOBOE M TEXHOIOrMYECKOE NPOrpaMmMHoe obecneyeHmne Ha 3blkax BbICOKOTO YPOBHS
ONTUMN3MPOBATb MPOEKTHbIE PELLEHNS Ha 3Tanax pa3paboTKM OT TEXHMYECKOro 3a4aHNs 40 N3roTOBAEHNS
nporpaMmMHoro obecrneyeHuns

BbINONHATE TEXHMYECKME pacyeTbl C MPUMEHEHNEM CPEACTB BbIYNCNTENBHON TEXHUKN C LESbIo
060CHOBaHNS TEXHNYECKNX XapaKTePMUCTUK NporpamMMHoro obecnevyexms undposon 0bpaboTku cCUrHa os,
LMPOBOro NPOrpaMMHOro yrpaB/iieHNs Ha A3blKaX BbICOKOIO YPOBHS

Mpon3BoanTb HEOBX0AMMbIE SKOHOMUYECKME PacyeTbl U COCTaBAATb TEXHUKO-3KOHOMUYECKe 060CHOBaHNA
NPUHATBIX PELLIEHNIA

MpyMeHATbL CpeacTBa 31EKTPOHHOro 060poTa TEXHMYECKON AOKYMEHTaLUK

HeobxoanMble 3HaHUAHOPMATMBHbIE MPABOBbLIE aKThl, HOPMATNBHO-TEXHMYECKAS JOKYMEHTALNS U
MeTOoANYeCKMe MaTepmrabl Mo BOMPOCaM, CBS3aHHbLIM C pa3paboTKON 1 MPOEKTUPOBAHMEM CMELMANBHOMO 1
TECTOBOr0/TEXHONOrMYECKOro NporpaMMHoro obecneyeHns Lugposon 06paboTku cMrHanos, LMGPOBOro
MPOrpaMMHOro ynpaBieHUst Paano31eKTPOHHBIMI CPeACTBaMM Ha 3blkaX BbICOKOTO YPOBHS

TexHuYeckune XxapakTePUCTMKIN 11 SKOHOMUYECKIE NOKa3aTen 0TeYeCTBEHHbIX U 3apybexxHbix pa3paboTok
B 0611aCTV CNeumnanbHOro 1 TeCTOBOr0/TEXHONOMMYECKOro NPorpaMMHoro obecneyeHns Lugposon
06paboTKM CMrHaNoB, LGPOBOro NPOrPaMMHOr0 YNpaBieHUs Paan031eKTPOHHbLIMI CPeACTBaMM Ha
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f13bIKaxX BbICOKOr0 YPOBHS

OcoBEHHOCTU N BO3MOXXHOCTU COBPEMEHHbIX S3bIKOB NMPOrPaMMUPOBAHIS BbICOKOr0 YPOBHS

MeToabl 1 CpeacTBa pa3paboTKy CreumnanbHOro U TECTOBOM0/TEXHOIOMMYECKOr0 NPOrPaMMHOro
obecneyeHns LmgppoBon 06paboTKM CMrHaNoB, LMHPOBOro NPOrPaMMHOro yrpaBaeHNs
PaLN031eKTPOHHBLIMI CPeACTBAaMMN Ha S3blkaX BbICOKOTO YPOBHS

MeToAbl BbINOJIHEHNS TEXHUYECKMX PACYeTOB, B TOM YUC/IE C MPUMEHEHUEM CPEACTB BbIYNCIMTENBHOA
TEXHNKM

MeToAbl N3MEPEHUS XapPaKTEPUCTUK PAANOTEXHUYECKNX LIeNen 1 CUrHaoB

MocnenoBaTeNbHOCTb M TEXHUKA NPOBEAEHNs U3MEPEHNI, HAabNIOAEHNIA 1 SKCNEePUMEHTOB

TexHOoNorM aBTOMaTM3aLMN KOHTPOJIA NPOrpaMMHbIX CPeACTB LngpoBoit 06paboTKM CMrHanos,
LUMdPOBOro NPOrPaMMHOro yrpaBaeHNs

MpaBuia ocyLlecTieHns pa3paboTKM TeCTONPUroLHOro NporpaMMHoro obecnevyeHuns paano3aeKTPOHHbIX
CPEe[CTB Ha S13blKaX BbICOKOIr0 YPOBHS

OCHOBbI CXEMOTEXHUKMN PafN031EKTPOHHbIX CPELCTB, COBPEMEHHas 0TeYeCcTBEHHas U 3apybexxHas
3neMeHTHas 6a3a, B TOM Y1C/Ie CUTHAJIbHbIE MPOLECCOPbI, KOHTPOJIEPBI 1 MPOrPaMMIUPYEMbIE JIOFUYecKne
NHTErpasibHble CXeMbl

TpeboBaHWs OXpaHbl TPyAa, NMPOVM3BOACTBEHHOW CaHUTaPUK 1N NOXKapHo 6e3onacHOCTy

MPUHUMMBI 3EKTPOHHOI0 060POTa TEXHNYECKOWA AOKYMEHTALMK

[pyrve xapakTepucTuku-

3.3.4. TpyLnoBas (hyHKLNA

HanmeHoBaHnePa3paboTka NporpaMMHOM 1 3KCMyaTaLUOHHON NPOrpaMMHON AOKYMEHTaLMMN AAs
NporpaMMHOro obecrneyeHns Ha A3blkax BbICOKOro YpoBHAKoL

C/04.6

YpoBeHb (MoAYypOBeEHb) KBaanpukaLuum

6

MponcxoxaeHne TpyaoBon PyHKLUUMOpUrnHan
X3anMCTBOBAHO 13 OpuUrnHana

Kopn opurvHana
PerncTtpauunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

Tpynosble aencTensPa3paboTka NPOrpaMMHON JOKYMEeHTaLUM NporpaMmMHoro obecneyeHus
PaLN031eKTPOHHBIX CPEACTB Ha f3blKaxX BbICOKOr0 YPOBHS B cooTBeTCTBUM ¢ ECM[

Pa3paboTka nporpaMMHOI 3KCMyaTaLVOHHOW JOKYMEHTALMUW NPorpaMMHOro obecrneyveHmns
PaN031eKTPOHHbIX CPEACTB Ha f3blKaxX BbICOKOr0 YpPOBHS B cooTBeTCTBUM € ECM[

Pa3paboTka niaHOB TECTMPOBAHWS NPOrPaMMHOro obecrnevyeHns paano3IEKTPOHHbIX CPELCTB Ha s3blKax
BbICOKOI0 YPOBHS B cooTBeTCTBUM C ECMI 1 C HOPMAaTUBHO-TEXHUYECKON LOKYMEHTaLMell

Heobxoaunmele ymeHuUsiPa3pabaTbiBaTh MPOrpaMMHY0 OKYMEHTALMIO NPOrpaMMHOro obecneyeHuns
pPaano31eKTPOHHbIX CPEACTB Ha A3blKax BbICOKOro ypoBHA B cooTBeTCcTBUM ¢ ECML

Pa3pabaTbiBaTb MPOrpaMMHYI0 3KCMIyaTaLMOHHYIO LOKYMEHTALMIO NPOrpaMMHOro obecneyeHns
pagno3NeKTPOHHbIX CPefCTB Ha A3blkax BbICOKOro ypoBHS B cooTBeTcTBUN ¢ ECM[

Pa3pa6aTbIBaTb OOKYMeHTauuto gna TeCTUpoBaHMA NporpaMmMmHOro obecneyeHuns Paano3NeKTPOHHBbIX
CPeLCTB Ha A3blKax BbICOKOr0 YPOBHSA B COOTBETCTBMU C HOPMATUBHO-TEXHUYECKON LOKYMEHTaLmen
Mpon3BoanTb HEOOX0AMMBIE SKOHOMUYECKME PacyeThl U COCTABASATb TEXHUKO-3KOHOMUYECKe 060CHOBaHMS
NPUHATBLIX PeLIeHNiA

MpyMeHATb CpeacTBa 31EKTPOHHOro 060poTa TEXHMYECKON AOKYMEHTaLum

Heobxogunmebie 3HaHUSAHOpMaTuMBHbIE NPaBOBble aKTbl, HOPMATUBHO-TEXHMNYECKAsA JOKYMEHTauns n
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MeTOoAMYEeCKMe MaTepmrabl Mo BOMPOCaM, CBS3aHHbLIM C pa3paboTKON 1 MPOEKTUPOBAHMEM CMELMANBHOMO 1
TECTOBOr0/TEXHONOIMYECKOro NporpaMMHoro obecrneyeHns Lugpposon 06paboTkn cMrHanos, LMGPOBOro
MPOrpPaMMHOro ynpaBieHUst PaAn031eKTPOHHLIMI CPeACTBaMM Ha 3blKaX BbICOKOTO YPOBHS

TexHUYeckune XxapakTePUCTMKIN 11 SKOHOMUYECKIE NOKa3aTen 0Te4eCTBEHHbIX U 3apybeXxHbix pa3paboTok
B 0611aCTV CNeumnanbHOro 1 TeCTOBOr0/TEXHONOMMYECKOro NPorpaMMHoro obecneyeHns Lugposon
06paboTKM CMrHaNOoB, LMGPOBOro NPOrPaMMHOr0 YNpPaBieHUs PaAN031EKTPOHHbLIMI CPeACTBaMM Ha
13blIKax BbICOKOr0 YPOBHS

OCoBEHHOCTU U BO3MOXHOCTU COBPEMEHHBIX S3bIKOB NMPOrPaMMUPOBaHNS BbICOKOr0 YPOBHS

MeToAbl N cpencTBa pa3paboTky creumanbHOro 1 TECTOBOMO/TEXHOIOMMYECKOro NPOrPaMMHOro
obecneyeHns umgposon 06paboTKM CMrHaNOB, LUMPOBOro NPOrPaMMHOro yrpaBaeHus
PaAV031eKTPOHHBLIMI CPeACTBAaMM Ha s3blKaX BbICOKOTO YPOBHS

MeToibl BbIMOJIHEHUS TEXHUYECKMX PACYETOB, B TOM Y/C/IE C MPUMEHEHUEM CPENICTB BhIYUC/INTELHON
TEXHUKM

MocnenoBaTeNbHOCTb M TEXHUKA NPOBEAEHNS U3MEPEHNIA, HabNOAEeHNI N SKCNEePUMEHTOB

TexHO0r M aBTOMATM3aLMN KOHTPOJIA NMPOrpaMMHbIX CPeACTB LndpoBoii 06paboTKM CMrHaoB,
LUMdPOBOro NPOrPaMMHOro yrpaBaeHNs

MpaBunia ocyLlecTBieHns pa3paboTKn TeCTONPUroLHOro NPorpaMMHoOro obecnevyeHuns paLno3aeKTPOHHbIX
CPELCTB Ha S13blKaX BbICOKOIr0 YPOBHS

OCHOBbI CXEMOTEXHUKMN PafM031EKTPOHHbIX CPELCTB, COBPEMEHHas 0TeYeCTBEHHas U 3apybexxHas
3feMeHTHas 6a3a, B TOM Y/C/Ie CUTHAJIbHbIE MPOLECCOPbI, KOHTPOJIEPBI 1 MPOrPaMMIUPYEMbIE JIOFUYECcKue
NHTErpasibHble CXeMb

TpeboBaHMs OXpaHbl TPyAa, NMPOVN3BOACTBEHHOW CaHUTaPUK 1 NOXKapHO 6e3onacHOCTK

MPUHUMMBI 3EKTPOHHOI0 060POTa TEXHNYECKOW AOKYMEHTaLMK

Opyrue xapakTepucTrkm-

3.4. 0606LLeHHas TpyaoBas hyHKUUS

HanmeHoBaHMePykoBOACTBO pa3paboTKoM cneunanbHOro MporpaMMHoro obecrneveHuns pagnosaeKkTPOHHbIX
CPeACTB U NX KOMMJeKcoBKoA

D

YpoBeHb KBanugukauum

7

MpouncxoxxaeHre 060bLLEeHHOW TPYA0BON YHKLUMNOPUrnHAN
X3anMCTBOBaHO M3 OpUrnHana

Kopn opuruHana
PerncTpauunoHHbI HoMep NpodecCMoHasibHOro CTaHdapTa

B03MOXXHbIE HAMEHOBaHNS OOHKHOCTEN, NpodeccminHavYanbHNK CEKTOPA
HavanbHuK nabopatopumm
HavanbHuK oToena

TpeboBaHma kK 0bpa3zoBaHuMio U 06yyeHNOBbICLLIee 0bpa3oBaHNe - MarucTpaTypa, CneunanmTeT

nnm

Bbiclee obpa3oBaHuMe - NOArOTOBKA KaJpOoB BbICLLEN KBaM(UKaL MK Mo NporpaMMam noaroToOBKW Hay4HO-
nefarormyecknx Kaapos B acnmpaHType (aabloHKTYpe)

TpeboBaHMa K ONbITY NpakTU4eckon paboTeiHe MeHee NSTK NeT B 061aCTu pa3paboTky pagno31eKTPOHHbIX
CPeLCTB NPV HaM4yMmM BbicLLero obpa3oBaHns - MarucTpaTypsbl, CneurannTeTa

He mMeHee Tpex neT B 061acTu pa3paboTKy panno31eKTPOHHbIX CPEACTB MPU HAJIMYUN BbICLLIErO
obpa3oBaHMA - MOATOTOBKM KaAPOB BbICLUEN KBaAU(MKaLMM N0 NPOrpaMmmMaM noLroTOBKM Hay4YHO-
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negarornYyecknx Kagpos B acnupaHType (a4 bloHKTYpe)

Ocobble ycnoBust fonycka K paboTeB 3aBMCMMOCTU OT XapakTepa BbINoJIHAeMON paboTbi:

- MpoXoXKaeHune 06a3aTesbHbIX NPeABapUTESNIbHbIX 1 MEPUOANYECKNX MEANLNHCKNX OCMOTPOB

- Haamyme rpynnbl Mo anekTpobe3onacHOCTM OT | 1 Bbilwe

Ipyrve xapakTepucTukuPekoMeHayeTCs A4ONONHUTENbHOE NpodeccnoHanbHoe obpa3oBaHue - MporpaMmbl
NOBbILLEHNS KBaNUdUKaLum

JononHUTENIbHbIE XapaKTePUCTUKM

HavmMeHoBaHVe [OKyMeHTa

Koz

HanmeHoBaHne 6a30B0W rpynnbl, 4OHKHOCTU (Npodeccnm) nam cneLmanbHOCTM
OK32152UNH>XeHepbl-3JIEKTPOHUKN

EKC-NH)XXeHep-3NeKTPOHNK (31EKTPOHUK)
OKMATP22702NH>xxeHep no paanosewaTenbsHOMy 060pya0BaHNIO
22705WH>xeHep no pagnonokaumm

22706UHXeHep No paguoHasuraumm n pagnosiokauum

22708/ HXeHep No pagMoHaBuraLum, pagnonokaumm n cBssmn
22745WH)xeHep No TeneBusnoHHoMy obopynoBaHuo
22824NHXeHep-nporpaMMncT

22847NHXeHep cnewunanbHON CBA3N

22848UNHxeHep cpenCTB paano 1 TeneBuLeHns

22864 HXXeHep-31eKTPOHUK

OKCO01.01.04.02MNpuknagHas maTemMaTnKa 1 MHGOpPMaTUKa
2.09.04.01MHdopMaTUKa U BbIHUCINTESIbHAA TEXHUKA
2.09.04.02HopMaLIMOHHbIE CUCTEMBI U TEXHONOM UK
2.09.04.03MpuknafHas nHpopMaTrKa

2.09.04.04MporpaMMHas MHXXeHepus

2.11.04.01PagmnoTexHuKa

2.11.04.02NHPOKOMMYHUKALIMOHHbIE TEXHONOMUN U CUCTEMbI CBSA3U
2.11.05.01Pagmno3n1eKTpOHHbIE CUCTEMbI Y KOMIJIEKChI
2.11.06.0191eKTpOHMKA, paanOTEXHMUKA N CUCTEMbI CBA3N
2.11.07.019neKTpOHUKA, paanOTEXHNKA N CUCTEMbI CBA3U

3.4.1. TpynoBas (hyHKLNA

HanmeHoBaHnePa3paboTka 1 cornacoBaHue ¢ pa3paboTymkaMu annapaTHOM YacTu TEXHUYECKMX 3aaHUN
Ha pa3paboTKy NporpaMMHoOro obecnevyeHns pagnmo31eKTPOHHbLIX CPEACTB U NX KOMMNIeKcoBKoa

D/01.7

YpoBeHb (MoAYypOBeEHb) KBaanpukaLumm

7

MponcxoxxaeHne TpyaoBon pyHKLUUMOprUrnHan
X3anMCTBOBAHO 13 OpuUrnHana

Kopn opurvHana
PerncTtpauunoHHbI HoMep NpodecCcMoHasbHOro CTaHaapTa

Tpynosble aencTensaCobop, aHaAU3 U CUCTEMATM3aLMUSA HAYYHO-TEXHUYECKON MHhopMaLUK O
PaLN0371eKTPOHHOM CPELCTBE, B TOM Yncie 06 uHTepdeicax ynpaBiaeHns n nepefadn faHHbIX

AHanu3 TeXHUYECKUX TpeboBaHUIA K COCTaBHbIM YaCTSM MPOrpaMMHOro obecneyeHns ¢ Lesbio
onpezeneHns NporpamMMHo NAaThoPMbl U YPOBHS f3blKa NMPOrpaMMUPOBaHMS

Pa3paboTka TEXHNYECKNX 3a[aHUil HA COCTaBHbIE YacTy NPOrpaMMHoro obecrnevyeHns 06paboTku cCMrHanos
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1 AAHHbIX PAaANO03/1EKTPOHHBIX CPEACTB W X KOMMJIEKCOB
CornacoBaHue ¢ pa3paboTynkamy annapaTHOW YacTN PaMNO31eKTPOHHbIX CPELCTB TEXHUYECKMX 3a4aHuni
Ha COCTaBHbIE YaCTV NMPOrpaMMHOro obecneyeHns n nx KOPPEKTUPOBKA MO pe3ysibTaTaM COrjiacoBaHMUs

Heobxoanmble yMeHNAOCYLWEeCTBAATb COOP M aHaIM3 UCXOLHbLIX AaHHbLIX ANs pa3paboTKu cneumanbHOro
nporpamMMHoro obecneyvyeHuns ungposon 06paboTkn cMrHanos, LMMPOBOro NPOrPaMMHOr0 yYNpaBJieHUs Ha
A3blKax BbICOKOI0 M HU3KOr0 YPOBHEW

Pa3spabaTbiBaTb CneLunasbHOe NporpamMMHoe obecneyeHne umdposo 06paboTKm cMrHanos, LMGPOBOro
NpOrpaMMHOro yrnpaBieHns Ha A3blKaX BbICOKOTO U HU3KOIO YPOBHEN

[laBaTb MeTof0/0rn4eckoe 060CcHOBaHMe, obecneynBaTb NAAHNPOBAHNE N MOATOTOBKY TEXHUYECKMNX
pa3paboTok B 061acTn nporpaMmHoro obecnevyeHns pagnosaeKTPOHHbIX CPEACTB U UX KOMMJIEKCOB
PaspabaTbiBaTb TEXHMYECKOE 3a4aHMe Ha pa3paboTKy NporpaMMHOro obecnevyeHns paano3IeKTPOHHbIX
CpencTs

PaspabaTbiBaTb aropuTMbl, ONPeAenaTb NOPALOK MAaTEMATUYECKOr0 U KOMIMbIOTEPHOIr0 MOAENNPOBAHNSA
nporpaMMHoOro obecnevyeHuns pagmo31eKTPOHHbIX CPeacTB

BbIMONHATL TEXHUYECKME pacyeThbl C MPUMEHEHNEM CPEACTB BbIYUCANTENBHON TEXHUKW

CoCcTaBNATb aHaMTMYECKME 0630pbl U HAy4YHO-TEXHUYECKUE OTHETLI MO pe3ybTaTaM BbIMOJHEHHON
paboTbl, Ny6AMKOBaTb pe3yNbTaTbl NCCIEA0BAHUNA 1 pa3paboTok B BUAE Npe3eHTaLUun, cTaTen, LOKNaA0B
MpuMeHsTb CpeacTBa 31eKTPOHHOr0 060poTa TEXHNYECKON W Ae/I0BOM AOKYMEHTAL MUK

Heobxogumble 3HaHWAHOpMaTUBHbIE NPaBOBbLIE aKThbl, HOPMATUBHO-TEXHUYECKAS LOKYMEHTALMSA 1
MeTOoANYeCKNe MaTepmasbl MO BOMNPOCaM, CBA3aHHbLIM C pa3paboTKoM 1 NPOEKTUPOBAHNEM NPOrPaMMHOro
obecneyvyeHns pagno31eKTPOHHbIX CPEACTB U UX KOMMIEKCOB

OCHOBbI CXEMOTEXHWKMN PaAN03/IEKTPOHHbIX CPeACTB, COBPEMEHHAA 0TeYeCTBEHHaA 1 3apybexHas
3neMeHTHas 6a3a, B TOM YMCe CMrHabHble MPOLECCOPbI, KOHTPOJIIEPBI U NMPOrpPaMMUPYEMbIE JIOrMYecKme
MHTEerpalbHble CXEMbI

TexHn4Yeckme XxapakTePUCTUKN N SKOHOMUYECKIME NOKA3aTeN 0TEHECTBEHHbIX 1 3apybexxHbiX pa3paboTok
B 06/1aCTV NporpaMMHOro obecneyeHns paanos3IeKTPOHHbIX CPECTB U X KOMIMJIEKCOB

CTaHOapThl, TEXHMYECKNE YCI0BKS, 0bLLNE TEXHUYECKMEe YyC10BMS B 061acTh pa3paboTKM 1 NOCTaHOBKM
n34ennin Ha Npon3BOACTBO, eANHAsA CUCTEMA KOHCTPYKTOPCKON AoKyMeHTauun (ganee - ECKL), ECNA,
CTaHOapThbl CNCTEMbI MEHE)KMEHTa Ka4eCTBa

0cobeHHOCTM 1M BO3MOXXHOCTW COBPEMEHHbIX 13bIKOB MPOrPaMMUPOBaHNA BbICOKOIO 1 HA3KOI0 YPOBHEN
TexHnYeckme XxapakTePUCTUKN N SKOHOMUYECKME NOKA3aTeN OTEYECTBEHHbLIX U 3apybeXxxHblX pa3paboTok
B 06/1aCTV CneumanbHOro U TECTOBOMO/TEXHOIONMYECKOro NPorpaMMHoro obecneyveHns LnugpoBow
06paboTKM CUrHanoB, LM(POBOro NPOrpaMMHOro yrpaBieHNs Ha A3blKaX BbICOKONO U HU3KOr0 YPOBHS
MeTonbl 1 cpefcTBa pa3paboTKu cneunasbHOro N TeCTOBOr0/TEXHONOrMYECKOro NPOrpaMMHOro
obecneyeHns ungposon 06paboTkM CUrHaNOB, LNGPOBOro NMPOrPaMMHOr0 YMNPaBJEHNS Ha A3blKax
BbICOKOI0 Y HA3KOI0 YpOBHeN

MeToabl U3MEPEHNS XapaKTEPUCTNK PaaNOTEXHNYECKMX LieNen U CUrHaioB

MpuHLUMNbI, CpeacTBa U METOAbl MOCTPOEHUS (PU3NYECKUX, MAaTEMATUYECKUX N KOMIMbIOTEPHbIX MOaeNen
00BbEKTOB Hay4HbIX NCC/IeA0BaAHUN

TexHoNornM aBToMaTM3aLUN KOHTPOS NPOrpaMMHbIX CPEeACTB LMMPOBOro NPOrpaMMHOro yrnpassieHus,
umndposon 06paboTKM CUrHanoB

MpaBnna ocyLlecTBAeHNS pa3paboTKM TeCToNpUrogHOro NporpaMmMHoro obecneyveHns

MeToAbl BbIMOHEHNS TEXHUYECKMX PACYETOB, MOAEINPOBAHMNS C MPUMEHEHNEM CPEACTB BblYUCAUTESIbHON
TEXHUKW, CNeunann3mpoBaHHbIX CUCTEM aBTOMATU3NPOBAHHOIO MPOEKTMPOBaHNS

CneumnanbHas HayYHO-TEXHMYECKAN U NAaTEeHTHaa nTepaTypa No TemaTuke pa3paboTok

TpeboBaHMA 0XpaHbl TPyAa, NPOM3BOACTBEHHON CaHUTapUN 1 NoXKapHoW 6e3onacHoCTH

TpynoBoe 3aKoHoAaTeNbCTBO Poccuinckon Pepepaunm B ob6beme, HeobX0ANMMOM 415 BbIMOAHEHNS
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TPYAOBbIX (DYHKLINIA
OCHOBbI MEXXJINYHOCTHBLIX KOMMYHUKALWUIA 1 yrpaBiaeHNs BPEMEHEM

MpUHLMMLI 91eKTPOHHOr0 060p0Ta TEXHNYECKOW 1 Ae/I0BON fOKYMEHTaLNn
[pyrvne xapakTepucTukun-

3.4.2. TpypnoBas hyHKLNA

HanmeHoBaHMePykoBoACTBO paboTamu no pa3paboTke cneumnansHOro NporpaMMHOro obecneveHns
PaAn031EKTPOHHBIX CPEACTB U UX KOMMIEKCOBKoL

D/02.7

YpoBeHb (MoAypoBeHb) KBaanukaLunm

7

MpouncxoxxaeHne Tpynoson pyHKUUMOpUrmHan
X3auMCTBOBaHO U3 OpUrnHasa

Kofn opuruHana
PernctpaunoHHbIn HoMep NpoecCcMoHaibHOro CTaHaapTa

Tpynosble aencteusliaHnpoBaHue nNpoBeneHns u obliee pykoBoACTBO NPOBeAEHNEM pa3paboTku
cneunanbHOro NporpaMMHoro obecneyeHns paanmosaeKTPOHHbIX CPEACTB U UX KOMMIEKCOB

KoHTposb pa3paboTku cnewmnansHOro NporpamMMHoro obecneyeHmns pano31eKTPOHHbIX CPEACTB U KX
KOMMJIEKCOB

MnaHypoBaHMe NPOBeAEeHNs NaTEHTHbLIX UCCNeL0BaHUN

KOHTpOJIb pa3paboTKu KOMMIEKTOB NPOrPaMMHOM 1 NMPOrpPaMMHOI 3KCMyaTaLUWOHHON JOKYMeHTaLum
KOHTPO/Ib MOArOTOBKM OTYETHOW AOKYMEHTALMK

Heobxoaunmble ymeHuslNnaHMpoBaTb NOPAAOK NpoBeaeHns pa3paboTky cnewransHoro MporpaMMHOro
obecnevyeHns pagno31eKTPOHHbLIX CPEACTB U UX KOMMJIEKCOB

Pa3pabaTbiBaTb CneumnansHoe nporpaMmHoe obecneyeHme Lndposon 06paboTkmn curHanos, L1gpoBoro
MPOrpaMMHOr0 yNpaB/ieHNs Ha A3blkaX BbICOKOr0 U HU3KOIrO YPOBHEW

[JaBaTb MeTof00rn4eckoe 060CcHOBaHMe, obecneynBaTh NAAHNUPOBAHNE U MOATOTOBKY TEXHUYECKUNX
pa3paboTok B 061acT NporpamMMHoro obecneyeHns pagnod1eKTPOHHbBIX CPEACTB U UX KOMMIEKCOB
Pa3pabaTbiBaTb TEXHMYECKOE 3aaHMe Ha pa3paboTKy U MPOEKTUPOBAHME CNeLMabHOro NPOrpaMMHOro
obecneyeHns pagno31eKTPOHHbIX CPEACTB U UX KOMIMIEKCOB

PykoBoanTb pa3paboTKon cneunanbHOr0 MporpaMMHoro obecrneyeHns pagnod1eKTPOHHbBIX CPEACTB U UX
KOMMJIEKCOB, 0TOUpaTh Hanbonee LenecoobpasHbie NPOEKTHLIE PELLUEHNS Ha BCEX 3Tamnax NPOeKTHOro
npowecca

BbINOIHATL TEXHUYECKNe pac4yeTbl C NpuMeHeHneM CcpencTs BbIYUCINTENIbHON TEXHUKIN

Pa3pabaTbiBaTb MPOrpaMMHYI0 1 MPOrpaMMHYI0 3KCMJIyaTalMOHHYO OKYMEHTaLNIo

Mpon3BoanTb HEOBXOAMMbIE SIKOHOMUYECKME PacyeTbl U COCTaBAATb TEXHUKO-3KOHOMUYecKmne 060CHOBaHUS
NPUHATBLIX PeLIeHNiA

MPUMeHATb 31eKTPOHHbIN 060POT TEXHUYECKOW 1 [€/I0BOA AOKYMEHTALMN

HeobxoauMble 3HaHUAHOPMATUBHbLIE MNPABOBbLIE aKThl, HOPMATVNBHO-TEXHUYECKASA JOKYMEHTALNSA U
MeTOoZM4YeCcKMe MaTepmasibl Mo BOMPOCaM, CBA3aHHbLIM C Pa3paboTKON 1 NPOEKTUPOBAHUEM MPOrPAMMHOI0
obecneyeHns paanosaIeKTPOHHbIX CPEACTB 1 UX KOMMIEKCOB

OCHOBbI CXEMOTEXHUKMN PaAN03IEKTPOHHBIX CPEACTB, COBPEMEHHAs OTEYECTBEHHAsA 1 3apybexxHas
3feMeHTHas 6a3a, B TOM Y/C/Ie CUTHAJIbHbIE MPOLECCOPbI, KOHTPOJIEPBI 1 MPOrPaMMIUPYEMbIE JIOFUYeCcKue
NHTErpasibHble CXeMb

TexHNYeCcKMe XapakTEPUCTUKU 11 IKOHOMUYECKUE NOKa3aTeIM 0TEYECTBEHHbIX 1 3apybeXxHbIX pa3paboTok
B 061acTu NporpaMMHoro obecnevyeHunst paano31eKTPOHHbIX CPEACTB M X KOMIMJ/IEKCOB
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CTaHOapThl, TEXHUYECKNE YC0BUS, 00LLINE TEXHUYECKME YCNI0BMSA B 061acTK pa3paboTKM 1 NOCTaHOBKM
n3genmin Ha npoussoncteo, ECKL, ECIMM, cTaHAapTbl CUCTEMbI MEHEAXKMEHTA KavyecTBa

0cobeHHOCTM 1M BO3MOXXHOCTW COBPEMEHHbIX 3bIKOB MPOrPaMMUPOBaHNA BbICOKOIO 1 HU3KOrO YPOBHEN
TexHnYeckme XxapakTePUCTUKN N SKOHOMUYECKME NOKA3aTeIN OTEYECTBEHHbLIX U 3apybeXxxHbiX pa3paboTok
B 06/1aCcTV cneumanbHOro U TECTOBOMO/TEXHOIOMMYECKOro NporpaMMHoro obecneyeHns LnMgpoBow
06paboTKM CUrHanoB, LMGPOBOro NPOrpaMMHOro yrnpaB/eHNs Ha A3blKaxX BbICOKOTO U HU3KOr0 YPOBHEN
MeTonbl U cpefcTBa pa3paboTKu cneumnasbHOro 1 TeCTOBOr0/TEXHONOMMYECKOro NPOorpaMMHOro
obecneyeHuns ungposo 06paboTKM CUrHaNOB, LIUMPOBOro NPOrPaMMHOr0 YNPaBAEHUS Ha A3blKax
BbICOKOIO 1 HU3KOIr0 YPOBHEW

MeToabl BbIMOHEHNS TEXHUYECKMX Pac4eTOB, MOAEANPOBAHNSA C MPUMEHEHNEM CPEACTB BblYUCANTESIbHON
TEeXHUKN, crneunanm3npoBaHHbIX CUCTEM aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBaAHUSA

MeToabl U3MEPEHNS XapaKTEPUCTUK PaaANOTEXHNYECKMX LieNen N CUrHaIoB

MocnenoBaTeNbHOCTb U TEXHUKA NPOBENEHNS U3MEPEHUIA, HAabNOAEHWNIA N SKCNEPUMEHTOB

YCTPOWNCTBO N METOAbI ANArHOCTMKU YHUKAJbHbIX U3MEPUTENbHBIX U YNPaBASIOWNX CUCTEM U KOMMJIEKCOB
MopagoK 1 MeToAbl NPOBeAEHNS NAaTEHTHbIX NCCIeA0BaHUN

CneumnanbHas HayYHO-TEXHMYECKAN U NAaTEHTHaa InTepaTypa No TemMaTuke pa3paboTok

TpeboBaHMA oxpaHbl TPyAa, NMPOM3BOACTBEHHON CaHUTapUN 1 NoXKapHon 6e3onacHoCTH

TpynoBoe 3aKoHOAaTeNbCTBO Poccuinckon depepaunn B ob6beme, He0OX0AUMOM AN151 BbIMOJIHEHNS
TPYAOBbIX YHKLMNA

OCHOBbI MEXJIMYHOCTHBIX KOMMYHUKALUIA 1 YNPaBAeHUS BPEMEHEM

MpPUHLXNLI 39N1EKTPOHHOr0 060p0Ta TEXHUYECKOW 1 OEI0BON AOKYMEHTaLUN

Jpyrue xapakTepucTrkm

IV. CBeaeHMsi 06 opraHm3aumsx - pa3paboTymkax NnpodPecCcMoHaNbHOro CTaHaapTa

4.1. OTBETCTBEHHAs OpraHM3auns-pa3paboTImk
AHO "LleHTp obecneyeHns undpoBon TpaHchopmaummn", ropoa Mockea
leHepanbHbIN gupekTopOCcnTMC AHacTacmKsa MNeTpoBHa

4.2. HanmeHoBaHUS opraHm3aunii-pa3paboTymkos

1A0 "HUW "BekTop", ropog CaHkT-lNeTepbypr

2000 "CaHkT-MeTepbyprckas Accoumaumns NpeanpuaTuii paanod1eKTPOHUKKM, NpubopoCcTpoeHns, CpeacTB
CBA3U N NH(OTENeKoOMMyHMKaunin", ropon CaHkT-lNeTepbypr

3OrAQY BO "CaHkT-MeTepbyprckuin rocyapCTBEHHbIN 3NEKTPOTEXHUYECKUIA yHUBEpPCUTET "JIITN" nmeHn
B.N.YnbsiHoBa (JleHuHa)", ropon CaHkT-MeTepbypr

40rbY "BHUWN Tpypa" MuHtpyana Poccun, ropog MockBa
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