I[MPUJIOXEHUE Ne 3

K IIPOTOKOJIY Ipe3uauyMa IIpaBurenbCTBEHHON

KOMHCCHH TI0 IU(PPOBOMY Pa3BUTHIO, UCTIOIH30BAHHUIO
MHGOPMAIIMOHHBIX TEXHOJIOTUH JJI YIyYIlIeHUs KauecTBa KU3HU

U YCJIOBHI BEJICHUS MPEAIIPUHUMATEIILCKON ACATEIbHOCTH
oT 30 uroHg 2021 1. No 21

YTBEPX/IEHDBI

IIPOTOKOJIOM Iipe3uuyma IIpaBurenbcTBeHHON

KOMHCCHH IO LH(POBOMY Pa3BUTHIO, UCTIOIb30BAHUIO
WH(GOPMAITMOHHBIX TEXHOJIOTUHN IS yIyUYIICHNUs KauyecTBa KU3HU

U YCIIOBUH BEJCHUS TIPEIIIPUHUMATEIHCKON IeITeTLHOCTH
o1 30 mroasg 2021 r. Ne 21

IIpropuTeTHBIC HATIPABJICHHS TPAHTOBOM NOIEP:KKH IPOEKTOB 10 Pa3padoTKe M BHeApPeHUI0 oTedecTBeHHbIX UT pemennii npu
NPOBeIeHNH KOHKYPCHBIX 0TOOPOB B COOTBEeTCTBHMH ¢ nocTaHoBaeHusaMH [IpaBurtenscrBa Poceniickoii @exepannu ot 3 mast 2019 r. Ne 550,
Ne 554, Ne 555 B pamkax ¢genepajabHoro npoekra «llugpossie TexHoM0rHN» HAMOHAJIBHOM nporpamMmbl «llndposas 3xoHoMuka

Poccuiickoii ®@enepanum»

Ne | Coxpamniennoe IIpuopuTeTHBIE HATIPABJIEHHUS MOIEPKKH Yposenb Hanpasaenue
HaUMEHOBaHMeE Oo6mue pyHKIHOHATbHBIE XapaKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPHOPUTETHBIX leI/IOpPlTeTal NMOAAEPKKHU
pasaena paszaena KJ1aCCOB IIPOrpaMMHOI0

obecneyeHUsl

1. | Nnxxenepuoe I1O IIpoexTHpoBaHue U MO/IETHPOBAHUE MPOU3BOACTBEHHBIX Cpeacra ynpaBJjieHHsi [puoputer 1 ro | INogmepxkka
(CAD, CAM, CAE, NpoLEeCcCOB M 00BEKTOB, B TOM YHUCJIe: JKM3HEHHBIM HHKJIOM nopsiaKa pa3paboTku u
EDA, PLM / PDM, —  WCTOnb30Banue B UHTEIEKTYanbHbIx CATIP mms uzaesnst (PLM): BHCIIPCHHA
AEC BIM, CDE, MIPOEKTUPOBAHUS AITOPUTMOB U TEXHUYECKUX YCTPOHCTB I[IporpammHoOe oGecneueHue,

TDM wu np.) —  TPOEKTHPOBAHUE U CUMYJIAIHUS (PUIMUECKUX KOTOPOE JNOJKHO
TPEIOCTABIITH BO3MOXKHOCTh

! ypOBeHL npruopuTeTa IPUMEHUM I IIPOCKTOB IIPU ITPOBEACHUN KOHKYPCHBIX 0T60pOB B COOTBCTCTBHHU C ITIOCTAHOBJICHUAMHA HpaBI/ITeJILCTBa Poccuiickoit d)e/:[epauym ot 3 mas

2019 1. Ne 550 m Ne 555.




No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
HaHMeHOBaHHe Oomue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | Onucanve NPUOPUTETHLIX | IPHOPHTETA MOAAEPKKHU
pasaena pasaena KJ1aCCOB IIPOIPAMMHOI0
obecneueHus
TIPOM3BOJICTBEHHBIX MTPOIIECCOB, (DM3UKN M AMHAMUKHU MH()OPMAITHOHHOH TTOIIEPIKKH
TIOBE/ICHAS M3ICIINH B Pa3IMIHBIX Cpeax W3ETHH Ha TIPOTSHKCHIH BCEX
aHaJIM3 PUCKOB M HAJISKHOCTH TEXHHUYECKUX CHCTEM 3TAIOB UX KU3HCHHOTO LKA
MIPOTHO3UPOBAHHE COCTOSHHUS TEXHUUECKHX CHCTEM YHuBepcajibHble [puopurer 1-to | [ognepxka
OMOHNYECKOE [IPOEKTUPOBAHKE (TOIOIOTHYECKas MallHHOCTPOUTE/IbHBIC Hopsiaka pa3paboTku u
ONTUMU3ALNS KOHCTP YKIIHI) Cpeacraa BHCNIPCHUA
IIPOEKTUPOBAHUE PAJUOIIEKTPOHHOI anmaparypsl U ABTOMAaTH3UPOBAHHOTO
MHKPORJICKTPOHUKH, IMUTAIIMOHHOE MOJICTTPOBAHUE npoexruposanusi (MCAD):
PacueT U MPOEKTUPOBAHKE M3ICIHI M3 KOMITO3HIIHOHHEIX TporpammHoe obecneuenue,
MaTepuaos KOTOpOE JOIKHO
MMHTALMOHHOE MOJAEIHPOBaHUE IPON3BOJICTBEHHBIX 1 TPEAOCTABIIAT BOSMOXHOCTD
JIOTMCTHYECKUX POLIECCOB ABTOMATU3UPOBAHHOTO
CheMKa M NMOCTPOCHHE IU(PPOBBIX MOJIEIICH TTOMEIICHHH, TIPOCKTHPOBAMI
3[JaHUH, COOPYKEHUH, TEPPUTOPHUH C UCIOIE30BAHUEM MCX4HMMCCKHX yCTPOUCTE 0 0 0
METOJIOB HCKYCCTBEHHOTO HHTEIUIEKTA H KOMITBIOTEPHOTO Cpencrea PHOPHTET 1-TO OJUICpKKa
3penus aBTOMATH3MPOBAHHOTO HopsaKa pa3paboTku
WH)XCHEPHBIE PacUeThl U MyIbTH(U3HYecKne pacueTsl FSI EpoeKT“p()Ba“%ﬂ (CAD): BHCIPCHHA
(Fluid Structure Interaction) POTPaMMHOC obecredeHue,
. . KOTOPOE JOJDKHO
pacdeT MeXANCIMIUTMHAPHBIX B3aUMOICHCTBHI
TIPEAOCTaBIIATH BO3MOKHOCTh
aBTOMATH3HPOBAHHOE MIPOU3BOACTBO U 0OpaboTKa
ABTOMATH3HPOBAHHOTO
MarepuasioB Ha o6opynoBanuu ¢ UI1Y, B Tom uucie ¢
MPOEKTHUPOBAHMUS, KOTOPOE
HCTIONH30BAaHUEM HHCTPYMEHTOB HCKYCCTBCHHOTO
JIOJDKHO MO3BOJISITH CO3AaBaTh
HHTEIUIEKTA P IIPOCKTUPOBAHUU
KOHCTPYKTOPCKYIO U
MO/JIETTMPOBAHNE W CUMYJISIAS TIPON3BOJCTBEHHBIX TEXHONOTHUECKYIO
(bU3HIECKUX U XUMUYECKUX MIPOLIECCOB JIOKYMEHTAI[HIO
1dpoBOe MPOCKTUPOBAHKE CHCTEM, MaTEMaTHYECKOE Cpencrea Tpropurer 1 ro | Toepxka
Mo;[ennp;op.aﬂne U YIpaBJICHUE KU3HEHHBIM IUKJIOM ABTOMATH3MPOBAHHOTO ropsKa PA3PaBOTKI 1
MGG TIPOALY KIHH NPOEKTHPOBAHUS 115 BHEJ[PEHUS

MPOEKTHPOBaHNE HHPOPMALMOHHOM U MTPOLIECCHON MOIEITH
00bEeKTa C IIPUBSI3KON K €r0 XU3HEHHOMY LTUKITY
yTpaBJIeHUE HHIMJEHTAMH ¢ UCITOJIb30BAHNEM TEXHOJIOTHH
pachpenesICHHBIX PEECTPOB U MPHUBA3KOH nHpopManuu K
reorpaM4eCKUM KOOPAMHATAM U BPEMEHU

YIPaBJICHUE )KU3HEHHBIM HUKJIOM IIPOIPaMMHBIX IIPOAYKTOB
IIPOEKTUPOBAHUE 3JICKTPOHHOI anmnaparypsl, yCTpOMCTB U
3JICKTPOHHBIX KOMIIOHEHTOB

aBTOMATU3MPOBAHHOE IIPOCKTUPOBAHHUE DJIEKTPUYECKUX U

PAaau03IeKTPOHUKH U
nekrporexuuxku (ECAD,
EDA):

TIporpammuoOe obecnieueHue,
KOTOpPOE JIOKHO
MPEAOCTABIATH BOZMOXKHOCTh
aBTOMATH3UPOBAHHOTO
TIPOEKTHPOBAHUS
3JIEKTPOHHBIX YCTPOUCTB




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
Oomue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | Onucanve NPUOPUTETHLIX | IPHOPHTETA MOAIEePKKHA
pasjiena KJIACCOB MPOIrPaMMHOI'0
obecneueHus
ANEKTPOHHBIX CXEM Cpeacrsa HH:KEHEPHOTO Ipuopurer 1-ro | [Nognepxka
—  CXEMOTEXHHYECKOE MOJAEIMPOBAHUE PAAHOIEKTPOHHBIX ananmusa (CAE): IIOpsIKa pa3paboTKu 1
cxem ITporpamMHoe obecniedeHue, BHEJ[PEHHS
—  BegeHue 6a3 JaHHBIX 3JIEKTPOHHBIX KOMIIOHCHTOB JIJI KOTOpOC OOJDKHO
NOoCISeAYIOWIETr0 UCIO0JIb30BaHUs B IIPOLECCe IIpE€aoCTaBIATh BO3MOXKHOCTD
TIPOEKTUPOBAHMS, TPOU3BOJICTBA U IOTUCTUKHU OIIEHKH KU3HECTIOCOOHOCTH
—  omiajKa Mojesei dIeKTPOHHOM annapaTrypsl co KOMIBOTEPHLIX MOAEICH
BCTpaMBaeMbIM MPOTPAMMHBIM 00eCTIeYeHHEM B PAMKAX Cpeacrsa ynpapiaeHus [puopurer 1 ro | TNoxnepxkka
€IMHON MHTEIPUPOBAHHON CHCTEMBI MOAETUPOBAHUS 060pY10BAHMEM C YHCIOBBIM | [IOPsIKa pa3paboTKu u
—  aBTOMaTH3alys MPOCKTHPOBAHKS MEYATHBIX 1T U dKcropTa | MPOrpaMMHBIM BHCIpCHUS
JAHHBIX, HEOOXOMMMBIX JUTA TIPOM3BOICTBA IIpoekTHpyemoro | Ynpasiaennem (CAM):
M3, IIporpammuoe oOecriedeHne
—  MOJJIePKKa KOJUIEKTHBHON paboThI B 00JJAaUHBIX CHCTEMaX (Mo1y1H), KOTOPOE JIOTIKHO
OBITH MpeHa3HAYCHO 11
YupasjieHue JKU3HEHHBIM HUKJIOM 00beKTOB KANMTAJILHOI0 TIOJITOTOBKH yHPABJIATOTINX
CTPOMTEILCTBA HA OCHOBE TEXHOJIOTHIl HH(POPMAHOHHOTO HpOrpamMm JJIi CTAHKOB C
Moeuposanust BIM: YHCJIOBBIM IIPOIPAMMHBIM
—  TPOeKTHpOBaHHE M HHMOPMALMOHHOE MOJETHPOBAHNE YNpaB/ICHHCM _
00BEKTOB CTPONTEIHCTBA CpeacrBa Texnoaoruyeckoii | Ilpuopurer 1-ro | Ilognepxkka
—  NPOEKTHUPOBAHME T'CHIIAHA, HHKEHEPHEIX ceTeif n 06bektop | MOATOTOBKH MPOM3BOACTBA TopsKa paspabotku n
MH(PACTPYKTYPHL f_{CAPP). s BHEJPEHUs
rpaMMH HEYCHU
—  TPOEKTHPOBAHME TEXHOIOTHYECKAX YCTAHOBOK 1 porp 0¢ obecriedeHue,
KOTOPOE IOIDKHO
IPOU3BOJICTB
. . HPEOCTABIIATE BO3MOKHOCTD
—  pacueTsl MpH MPOCKTHPOBAHHH 3/1aHHUH M COOPYKEHMH
UIS1 aBTOMATU3alNHU
—  IPOEKTHPOBAHME OPTaHHU3ALHH CTPOUTEIIHCTBA U
IUIAHUPOBAHUS
MPOM3BO/ICTBA PaboT
o6 . (poexTHpOBaHUs)
yIIpaBJeHHe cpeloil 00IMX JaHHBIX U HHPOPMAIIHOHHOMN TEXHONIOTHYECKHX TIPOIIECCOR
MOJIEIIBIO
62[ a6 . Cpeacrsa ynpasJjeHusi Ipuopurer 1 ro | INognepxka
- TICYCHUE COBMECTHOM THI ¢ UHYOPMALIMOHHOMN
ODCCTICHICHHC COBMCECTHOM PABOTEI € (l)%p alMOHHO HHKeHePHbIMH JAHHBIMHU 00 | IOpAIKa pa3paboTku u
MOJIEJIbIO, B T.4. U )KM3HEHHBIM LIUKJIOM 00bEKTa wsneaun (PDM): BHEpEHHS
CTPOVTENRCTBA IMporpammMHoe obecriedeHue,
—  o0MeH IaHHBIMH 00 00BEKTaX CTPOUTEIHCTBA KOTOPOE JIOTKHO
— nmrnopt-3xkcnopt BIM-moaeneit obecreunBaTh ynpaBieHe
—  yIpaBieHHE )KU3HEHHBIM IIUKJIOM CTPOUTENLCTBA B Beeii nHpopMaLmeii 06
IPOMBIIIJICHHOM U IPa)KJaHCKOM CTPOUTEIbCTBE W37IeITHH MO0 CITOKHBIX
—  Bmsyanmzanus BIM Ha MOGMJIBHBIX yCTpOHCTBaX TEXHUYECKUX 0OBEKTaxX
—  aBTOMaruyeckas oOpaboTKa JaHHBIX JIA3€PHOrO Cpencrsa Ipuoputer 1 ro | Hoxnepxka




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
O0mue GyHKIMOHATBbHBIC XaPAKTEPUCTUKH/BO3MOKHOCTH | Onncanue NPpHOPUTETHBIX npuopurera’ MO EPIKKH
pasjena KJIACCOB IIPOrPaMMHOI0
obecneueHus
CKaHUPOBAHUS MHGOPMAIIMOHHOT O TopsiJiKa pa3paboTKu u

MOHHTOPHHT CTPOHTEIHECTBA OOBEKTOB Ha 0a3e TEXHOJOTHIA
JIa3epHOT0 CKaHUPOBaHMs U (OTOrpaMMETPUN

HnTerpanus MHAKEHEPHOro NPOrPaMMHOIO0 o0ecreYCHUs:

uMropT 3kcopt 3D Moxeneit

COBMECTHMOCTb CHCTEM YIIPABJICHUS IIPOEKTAMH,
HCCIICIOBAaHUSIMH, pa3paboTKOi, TPOSKTHPOBAHNEM H
BHeApEHHEM ¢ oTedecTBeHHEIME OC

Oobecneuenne:

(hyHKIIMOHAIBHOCTH IIPOIPAMMHOI0 00€ecIiedeHys Ha ypOBHE
MHPOBBIX aHAJIOTOB, HCIIOJIb3YEMBIX B TOCYAapPCTBEHHBIX
OpraHax ¥ rocy/lapCTBEHHbBIX KOMIIaHHAX C YUETOM
TpeOOBaHMI! K (DYHKIIMOHAIHHBIM, TEXHHYCCKIM U
IKCILTYaTAl[MOHHBIM XapaKTePUCTUKAM, MPEbSIBIIEMbIM
rOCy/IapCTBEHHBIMH OpTaHaMH M TOCYJapCTBEHHBIMH
KOMITAaHHUSIMH K COOTBETCTBYIOLIMM KJ1accaM (THUIIaM)
[POTPAMMHOI0 00ECIICUCHHS

COBMECTHMOCTH MPHUKJIAJHBIX POCCUHCKUX IPOTPAMMHBIX
IIPOJYKTOB MEXy COOOMH, a TAKXKE C 0Te4ECTBEHHBIM
KOMITBIOTEPHBIM M CEPBEPHBIM 000pYA0BaHHEM
paboTOCIIOCOOHOCTH MPHUKIIATHOTO POTPAMMHOTO
obecriedeHNs TPH MCTIOTB30BAHNH 00IIECHCTEMHOTO
MIPOTPaMMHOT0 00ecreueH s (OIePAl[HOHHBIE CHCTEMBI,
cepBepHoe U cpszytoniee [10, 6a3bl qanHbIx u Apyroe I10),
CBEJICHUS O KOTOPOM BKJIIOUEHBI B €IMHBIH peecTp
poccuiickoro I1O

Ooecneyenne u NOAIEPKKAa padOThl HHKEHEPHOT0 NPOrPaMMHOI0
o0ecrieyeHns:

BEKTOPH3AIMSA YEPTEKHEIX JTOKYyMEHTOB, B TOM YHCIIE
IPOEKTHOH JOKYMEHTalUN 0OBbEKTOB KalUTaJIbHOIO
CTPOUTENILCTBA U UX UCIPABICHUS C UCTIOIb30BaHHEM
METO/IOB HCKYCCTBEHHOTO MHTEIUIEKTa U OITHYECKOTO
pacro3HaBaHUS CUMBOJIOB

mudpoBuzanus 6yMakHOH KOHCTPYKTOPCKOM, IIPOEKTHOU U

MOJeJIMPOBAHUS 31aHHH 1
COOPY:KeHHU, APXUTEKTYPHO
CTPOMTEJHHOTO
npoexruposanus (BIM,
AEC CAD):

IIporpammHoe obecneyenue,
KOTOpOE JTOJHKHO OBITH
IpeHa3HAYEHO s
HPOEKTHPOBAHUSA U pacueTa
CTPOUTENBHBIX KOHCTPYKIMH
3aHUH U COOPYKEHUH,
JNEKTPOTEXHUIECKOTO
NIPOEKTUPOBAHMUS,
TIPOECKTHPOBAHHS
TEXHOJIOTHYECKUX
TPyOOIPOBOIOB M YCTAHOBOK,
MPOEKTHPOBAHHUS BHYTPEHHETO
BOJIOCHAOKEHUS,
KaHaJIM3aliH, OTOIJICHUS U
BEHTWJIALMHY, IPOCKTUPOBAHHS
TEHIUIaHA, MHXXCHEPHBIX CeTeH
¥ 00BEKTOB HHPPACTPYKTYPHI,
HPOEKTHPOBAHUSA MOCTOB,
ABTOMOOWIIBHBIX M JKEJIE3HBIX
JIOPOT, MAaTUCTPAIBHBIX
MPOYKTOIPOBOJIOB,
KaJ[acTpOBOrO y4era
CTPOUTENBHBIX OOBEKTOB,
TIPOCKTUPOBAHMS OpPTraHU3aLNuN
CTPOUTEIILCTBA, TPOU3BOJICTBA
paboT, IIaHupOBaHAS U
CMETHBIX PacdeToB,
YIpaBJIeHHUs MPOCKTHBIMU
JAHHBIMH, CIIPABOYHUKHI
HOPMAaTUBHO TEXHUYECKOU
JOKyMEHTAIMN 1 0a3bl
000pyIOBaHMsI, U3LEITHIA U

BHE/IPCHUS




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
Oo0mue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHBIX IlpI/IOpI/lTeTa1 MOJAEPKKH
paszeia KJIACCOB POrPaMMHOI0
obecneueHus
TEXHOJIOTHUYECKOH TOKYMEHTAIIUHI MaTepHajoB
—  yIOpaBieHHE HOPMAaTHBHO CIIPaBOYHON MH(pOpMaryeit CpeacrBa Ipuoputer 2-ro | IHognepxkka
(MacTep 1aHHBIMM) YCOBEpPUICHCTBOBAHHOIO opsiKa pa3paboTku u
—  CKBO3HOE MOJICIHMPOBaHHE, CO3JJaHNE U BHEAPEHUE Ha € ynpaBJieHHs BHEIPCHHUSA
0a3e CKBO3HBIX pAaCUETHBIX TEXHOJIOT Ul U TEXHOIOTUH TEXHOJIOTHYECKHMH
IU(POBHIX UCTIBITAHUI, B TOM YHCIIE C IPUMCHEHUEM npoueccamu (APC, RTO):
TEXHOJIOIMH MAIIMHHOTO 00y4€eHus U MHOTOKpuTepransHoi | IIporpaMmuoe obecnieuenue,
ONTUMH3ALUU KOTOpOE JI0JIKHO
—  TOAIepXKa KOJUIEKTHBHOM pabOTHI B 00NaYHBIX CHCTEMAaX LOACPKUBATE OLTHMANIBHBIH
CAIIP/TUM pexuM paboThl
—  aBTOMATH3alUs Pa3pabOTKU TEXHOJIOTHUCCKUX TporieccoB B | MPOU3BOACTBEHHOIO
MPOMU3BOJICTBE HpEAIPUATUA
—  cepsucHas muHa npeanpuatus ESB (Enterprise Service Bus) | IIporpammuoe oﬁvecneqe}me Hpuopurer 2 ro | Iomtepkka
— HHTEPHETA Bellei, nopsiaKa BHEJ[PEHHS

MaTeMaTHYECKOe MOJICITUPOBAHUE JUIS PEILICHUS 3a/1a4
TEXHUYECKUX BBIYUCIICHAN

pacuder npouHocTH (LU(POBOM COMPOMAT C HCIIOJIb30BAHHEM
TEXHOJIOTHH HH(POPMAIIMOHHOTO MOJICTUPOBAHH )
TecTHpoBaHue npoMbInuieHHoro 110, B Tom yncie
OCHOBAHHOT'O Ha peajbHbIX 3a71a4ax OTS

CO3JIaHUE TEXHOJIOTHH CYNEepKOMITBIOTEPHBIX (IIM(PPOBHIX)
JIBOITHUKOB

moaepxka PLM/BIM B wactu co3manus [10 6ubmmoTtex
CTaH/IAPTHBIX JIEMEHTOB ISl [IOCTPOSHUS LU(PPOBBIX
JIBOITHUKOB

CepBUC OPHUEHTHPOBAHHAS apXUTEKTYpa

CHMYJISITOPBI M 3MYJISITOPBI POOOTOTEXHHYECKUX U
CCHCOPHBIX CPECTB Ha 6a3e PU3MICCKUX U
TEOPMEXAHWICCKUX MOJICJICH JIJIs Pa3paboTKH 1
BEpU(PHKAIIMN CHCTEM YIPaBICHUS

TecTupoBanue, CTAaHIAPTU3ANNSA, AKKPEIUTAIIMA, ATTECTALUSA W
cepTH(UKALMSA NPUJIOKEHUI U yCTPOoiicTB noakaodeHui k IlloT
(MHTEepHeT Bellei):

obecnieuenune 6e3omnacHoii padots! IloT (nHTEpHET Berueit) B
TeTePOreHHBIX CeTsX ¢ OOJIBIIMMY AaHHBIMH, B TOM YHCIIE C
UCIIOIb30BaHAEM METOJIOB MAIMHHOTO 00yUeHNS,
HalpaBJIeHHbIE Ha 00OraleHue U yIydllieHHe KayecTBa
GonpIIMX 00BEMOB JAHHBIX, MOJIYYaeMbIX KaK C YCTPOHCTB,

POGOTOTEXHUKHU U
CEHCOPHMKH

[Iporpammsbl, KOTOpBIE
JIOJDKHBI UCTIONB30BaThCS B
YCTPOMCTBAaX HHTEPHETA
BeleH, ceHcopax u poborax




No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
HaHMeHOBaHHe Oomue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | Onucanve NPUOPUTETHLIX | IPHOPHTETA MOAIEePKKHA
paszjiena pasneia KJIACCOB MPOrPaMMHOI0
obecneyeHns
TaK U U3 JPYrux HHPOPMAIMOHHEIX CHCTEM
—  TPEAcKa3aTeIbHOE MOASIUPOBAHNE CIOXKHBIX HHKCHEPHBIX

00BEKTOB ¢ OTPabOTKOM 00PAaTHOTO BO3/ICHCTBUS Yepe3

yctpoiictBa IloT (uHTEpHET Beriei)

2. | Cucrembl YnpasieHue 6n3Hec npomeccamm: CpencrBa ynpaBJieHHsI IIpuopurer 2-ro | [Tonaepxka
yYHIpaBJeHUSA —  aBTOMaTU4ecKas JUCIeTYepHU3alys JaHHBIX, B TOM YUCJIE B OusHec-npoueccamu (BPM): | nopsaxa pa3paboTKu u
(MES, ACY TII, 4D mpoCTpaHCTBE C MPUBA3KO# K TeorpaduIecKnm ITporpammuoe oGecneueHwe, BHEJIPEHHS
SCADA, ECM, EAM) KOOPJMHATAM U BpeMeHH, BKJIrogaronue 3D-moaenu KOTOPOE JIOIHKHO

IU(POBBIX ABOHHHUKOB NPEANIPHUATHI / 000PYIOBAHHS U HX MPEAOCTABIATH BOZMOXKHOCTb
COCTOSIHME BO BPEMEHHU IUTSL YIIPaBIICHUS
—  BI konrent Ha gaHapix MDC/SCADA U CMEXHBIX CUCTEM COBOKYITHOCTBIO
—  yIpaBJeHHE NPOU3BOACTBEHHBIM 000pYJOBaHHEM U B3aMMOCBA3AHHBIX
IIPOMBILIJIEHHON 0€30I1aCHOCTBIO C UCIIOIb30BaHUEM cucTeM | MEPOIPHMATHH MJIM 3a/1ad,
KOMIIBIOTEPHOTO 3peHus, Texnonoruin MU HalpaBJICHHLIX HA CO3MaHUC
—  yIpaBJEHHE TEXHUYECKUM O0CITy)KHBAHHEM U PEMOHTOM ONpPEICICHHOIO NPOAYKTA MK
MPOU3BOICTBEHHOT0 060PYA0BaHNUS, B TOM YHCIIE C YCIyTH Ut moTpeOuTenei
UCIOJIb30BAHUEM TEXHOJIOIHH MPEAUKTHBHON aHATUTHKH Cpexncrpa ynpasienus Hpuopurer 1 ro | Iloaxepxka
—  IpoILecCHAs aHAIUTHKA NPOM3BO/ICTBEHHBIMHU HopsaKa pa3paboTku u
—  MOIeTMpOBaHKe, aBTOMATH3AIUS yIPABICHUS 1 npomneccamu (MES): BHC/IpCHUA
poGOTH3aLK GH3HEC TPOIIECCOB IporpammHoe oﬁgcneqeﬂne,
—  aBTOMaTHu3alys YIpaBJeHUs [IETTOYKaMHU MOCTaBOK, B TOM KOTOPOE JOIDKHO OBITE
YHCIIe JIOTUCTUYECKUMH M CKJIQJICKUMU IIPOLIECCaMH TIPCAHAIHATCHO AT PCIICHIA
33129 CHHXPOHM3AIIHH,
—  aBTOMAaTH3alus SKCIUTyaTalllH, TPOTHO3UPOBAHUS
N M KOOpIMHAIINH, aHATIH3a H
COCTOSIHUS 3[1aHUU U COOPYKEHUH ¢ ucroip3oBaHueM BIM
ONTHMU3ALUH BBIITyCKa
cHCTEM
TIPOIYKINH
—  ONTUMHM3ALNA IUIAHUPOBAHUSA U YIIPABICHHUS IPOU3BOJCTBOM
- N Cpejacrsa ynpapJjeHHsi Ipuopurer 1 ro | INognepxka
Ha 6a3e M POBHIX IBOWHUKOB MPEATIPUSATHH C
TeXHOJOTHYECKUMU TIopsiJIKa pa3paboTku n
UCIIOJIb30BaHNEM METOJIOB BH3YaJIbHOTO TEXHUKO-
npoueccamu (ACY TII, BHEJIPEHUs
9KOHOMHYECKOI0 MOAEINPOBAHMS U CMELIAHHO- SCADA):

IEIOYUCIICHHOTO JIMHEHHOTO MPOrPaMMHUPOBAHHUSI
MMO3UIIMOHUPOBAHKE HA OCHOBE OECIIOBHOIO MOHHUTOPUHTA
(enmHas cucteMa, 00BETMHSIONMAS TEXHOIOTHA
no3unuronupoBanus indoor (BLE, UWB, yneTpa3Byk u T.1I.)
u outdoor (I'monacc, GPS))

yIpaBJICHUE ONEPALMOHHON AEATCIBHOCTRIO TabopaTopuii u
[POBOJUMBIX B HUX UCCIIECIOBAaHUN

IIporpammuoe obecrieuenue,
KOTOPO€ JTOJHKHO OBITh
TpeHa3HaYeHO /IS
ABTOMATH3ALMH YIIPABICHHS
TEXHOJIOTHYECKAM
obopynoBaHueM Ha
TTPOMBIIIUICHHBIX




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
Oomue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | Onucanve NPUOPUTETHLIX | IPHOPHTETA MOJAEPKKH
pasaena KJIACCOB MPOIrPaMMHOI'0
obecneueHus
—  aHaiu3 OM3HEC-TIPOIIECCOB TIPEINPHUSITUSIX
—  [OJAEpXKKA NPUHATHA PEIICHHUH ISl CTPATErHIECKOTO Cpencra ynpaBieHHs [puopurer 2-ro | I[ognepxka
[UTAHKIPOBAHHS, B TOM YHCIIC C HCIOIb30BAHIEM TEXHOIOTHI | OCHOBHBIMM (hOHIAMMU HopsaKa pa3paboTku u
00paboTKN ecTeCTBEHHOTO SA3bIKa npeanpusaTus (EAM): BHEIIPEHUS
— aBTOMaru3auus npoueccos yrpasneHus UT u cepBucHbIM [porpammHoe obecneyerue,
o0cITy>)KNBaHUEM Ha TIPEATIPHATHIX KOTOpPO€ 0JDKHO
—  MOHUTOPMHI U YIPAaBJIEHUE IIPOLIECCOM CTPOUTENILCTBA pcaln30BbIBATE
—  mpoBepKa HHPOPMAIIMOHHBIX MOJIEIIEH HEMOCPE/CTBEHHOE
—  MOJIETMpPOBAaHNE, XpaHEHHE U IPUMEHEHHE THIIOBBIX aAMUHUCTPHPOBAHUCE 1
peleHunii napamMeTpuueckux UHPOPMAIMOHHBIX MOIENEH AOKYMEHTaIbHO®
—  aBTOMartu3auus OM3HEC-TPOLECCOB TOPTOBO- COTIPOBOMIICHAC KOMILICKCA |
IPOU3BOJCTBEHHBIX U ONTOBBIX KOMIAHWUH, yIIPABICHHE MMYIUCCTBCHHBIX OTHOUICHIH
OIITOBBIMHU 3JIEKTPOHHBIMU TOProBhIMHU IuTomaakamu (B2B- OpTaisatlii, B TOM GHCIIC
MapKeTIuieicamMu) [LIaHUPOBAHME 1
CBOEBpEMEHHOE 00ecIeueHNE
—  aBTOMAaTH3alus U yIpaBJICHHE BCeMH OM3HEC TIPOIIECCAMHU
9 TIPOU3BOJICTBA W/MITH
cermenTa B2B B paMkax eauHO# m1aThopMbl
OpraHM3alMU BCEMH BUIAMU
. MaTepUaJbHBIX 1
AHanu3 neeKToB H OTKJIOHeHHii B Mponecce cOOPOYHOIO
9HEPreTUYECKUX PECYPCOB,
NPOU3BOJICTBA
yIpaBJIeHHUE JIOTHCTHYECKUMH
—  ymOpaBJIeHHE OTACITbHBIMH IIPON3BOICTBEHHBIMH
MpoLeccaMH, a TakKe aHaJIM3,
YCTAHOBKAMHU H TEXHOJIOTHYECKIMH KOMIUIEKCAMH, B LEOM | -
(Advanced Process Control — APC) P
ONITHMU3ANHNIO CKIAICKNX
KOI(;)TpOJIL CTPOUTENBCTBA HpOI%BBOZ[CTBCHHI:IX, 5 3AIIACOB B COOTBETCTRIH C
nHppac TYPHBIX ¥ HHBIX OOBEKTOB W COOPYKEHHH
PacTpyKTyp Py HeSIMU B OM3HEC-TpolieccaMu
OpraHM3aluu
YrnpagniieHne npou3Bo/ICTBEHHBIMH POLIECCAMU:
N . CpejacrBa 3JIEKTPOHHOI O [Ipuopurer 2-ro | [Monnepxka
- nepexg;[ Ha I;[I\g[OpTOHe3aBI/ICI/IMLII/I TEXHOJIOTMYECKUH CTEK nokymenTooGopora (EDMS): | mopsiika pA3PAGOTKH H
paspadoTku [MporpammMHuoe obecriedenwe, BHEJ[PEHUSA

CCPBUC-OPUCHTUPOBAHHBIC APXUTCKTYPbI

YrnpapieHue KOpOpaTHBHBIM KOHTEHTOM:

oIpezesieHUe TUIIOB TOKYMEHTOB U UX JajJbHeUIeH
MapIIpyTH3aHUH, B TOM YHCIIE C HCIOIh30BAHUEM
TexHosoruit 1

UCIIOJIb30BaHNE KOHTEHHEpU3aLuu

ompeesieHNe IOPUINUECKON 3HAUUMOCTH JOKYMEHTOB Ha
6a3e TEXHOJIOTUH PaCIIPEe]IeHHbIX PEeCTPOB

KOTOPOE JIOJDKHO
Hpe}IOCTaBHﬂTL BO3MOXHOCTbH
YIIpaBJICHUS PA3ITUIHBIMA
BUIaMHU ,IlOKyMCHTOB,
obecreuynBarh CO3AaHNE,
H3MCHCHHC, XpaHeHI/Ie,
repenaygy, oOMeH,
COrjIaCoOBaHME, B TOM YHCJIC
Memy pa3J'II/I‘IHI>IMI/I




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
Oﬁmne (l)yHKI[I/lOHaJ'l]:Hl)le XapaKTepI/lCTI/IKl/I/B03M0?KHOCTl/l Onucanue MPUOPUTETHLIX ﬂpI/IOpHTeTal MOAACPKKHA
pasjiena KJIACCOB IPOrPaMMHOI0
obecneyeHns
—  UHTCTpalus ¢ 0TCYCCTBCHHBIM MPUKIaAHBIM [10 CcyOBEKTaMH, TIOMCK
—  aHaJM3 TEKCTa, B TOM YHCJIE C UCIIOJIb30BAHUEM TEXHOJOTUl | AOKYMEHTOB Ha IMPOTHKCHUM
51051 BCEr0 MX XM3HEHHOIO 1IMKJIA -
—  YIOpaBICHHE KOPIIOPATUBHBIM KOHTCHTOM C (DYHKIMSAMHU OT CO3AaHusA N0 uX
COBMECTHOM paboThl Ha/] JOKyMEHTAaMH, OpraHU3aLUH YHUYTOXKCHHA
CHCTEM YIPaBJICHUS 3HAHUIMH, KOPIIOPATUBHOTO O0YICHUS Cpencrsa ynpasjieHus IIpuopwuret 2-T0 IMonnepxka
(e-Learning) 1 03HaKOMIJICHHS C IOKYMEHTaMH, B TOM YHCIIC CKJIaI0M M HE€N0YKaMu nopsiaka pa3paboTkyu u
B HEIOBEPEHHBIX Cpeiax noctaBok (WMS, SCM): BHEIPEHUS
—  TOHCK JOKYMEHTOB U IIPY HCIIONHEHHH OH3HEC IIPOIECCOB Iporpammuoe obecneuenmue,
—  NO3MIMOHMPOBAHHE HA OCHOBE OCCIIOBHOTO MOHHTOPHHIA KOTOpOE A0JLKHO
oOecreunBaTh ympaBiIcHUE
YupapiieHust aKTUBAMHU: Hponeccamu cxiaia,
—  PHUCK-OpPHUEHTHPOBAaHHOE YIIPABIIEHHE TIPOU3BOACTBEHHBIMU TUTAHUPOBAHUE, HCTIONHEHNE 1
AKTHBAMH, B TOM YHCJIE C IPEICKA3aHUEM OTKa30B OCHOBHpIX | KOHTPOJb NOTOKOB ChIPBAL,
y3710B 060pY/IOBANTs Ha 6aze MeTooB ML ¢ mpumenermen | MPOAYKIMH H HEOPMAIIHH O
METOJIOB IIPEIMKTUBHOTO AHANIM3a JAHHBIX Ha ocHoBe M p [ [ICPCMCILCHINIX TOBapa
METO0B 00paGOTKH GOIBIINX JAHHEIX B peanbHoM Bpevern | CPEACTBA Ipropurer 2-ro | Ioazepixka
¢ ycrpoiicts npomsiiuieHHoro [[oT (uHTepHeT Bemiei) ICHTPA/IN30BAHHOI' 0 NopAAKa paspaGoTku 1
/MIoT, B Tom uncie ycrpoiicts edge/fog computing, st YHpPaBICHUS KOHETHBIMU BHEIpEHU
ycrpoiicTBamu:

MOBBIIIICHHS OTIEPATUBHOCTU U KAaueCTBa yNPaBJISIIOIIUX
BO3JEHCTBHI
yIpaBJIeHHE TOTOKOM CO3J[aHHS IICHHOCTH

anaB.neHne MPOU3BOACTBCHHO TEXHOJOTHYECKHM MOTCHIIHAJIOM
H MeK3aBOICKOM Koomnmepauuu:

obecrneueHne nepeaadn 1 0OMeHa JaHHBIMU C
BO3MOJKHOCTBIO CepTH(UKAIMY HA YPOBEHB 2 U BBIIIC
KoHTpoJist Ha orcyTcrBue HIIB

00paboTKa TaHHEIX C IPUMEHEHUEM METOIOB 00pabOTKHI
OOJIBILIMX JTAaHHBIX, BKJIIOYasi MOJIETMPOBAHUE Pa3HOOOPas3us
CBEJICHUI, OTHOCSIIMXCS KaK K OT/ICJIbHBIM OTPACIIsiM
SKOHOMHUKH, TaK ¥ KOHKPETHBIM TEXHOJOTHIECKUM CHCTEMaM
obecrieueHne MOJJICPIKKU IIPUHATHS pellieHnit Ha 6a3e
MAalIMHHOTO 00yYeHHs, HCKyCCTBEHHOTO MHTEIUICKTA

Oo6ecneuenne:

(hyHKIIMOHAIBHOCTH IIPOIPAMMHOI0 00€CIeYeHNsl Ha ypOBHE
MHPOBBIX aHAJIOTOB, MCMOIBb3YEMBIX B TOCYAPCTBEHHBIX

IIporpammuoe obecneuenue,
KOTOPOE JJOJKHO
obecrieunBaTh OPraHU3ALNI0
YIIpaBJIeHUst MOOWIbHBIMU
yCcTpoiicTBamu,
TIePCOHAIBHBIMH
KOMIIBIOTEPAMU U
YCTpOICTBaMU HHTEPHETA
BELIEH MpeaAnpusITHs




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

OpraHax M rocyIapCTBEHHBIX KOMITAHHAX C YICTOM
TpeOOBaHMUI! K (PYHKIIMOHAIHHBIM, TEXHIUCCKIM 1
9KCIUTYaTallMOHHBIM XapaKTePUCTHKAM, IPEABIBIACMbIM
TOCYIapCTBEHHBIMH OPTaHaMK ¥ TOCYAapCTBEHHBIMU
KOMIIAHHSIMH K COOTBETCTBYIOILMM KiaccaM (TUIIam)
TIPOTPaMMHOTO 00eCTIeHeHUS

COBMECTUMOCTH MPUKIIATHBIX POCCHHCKUX IPOrPAMMHBIX
TIPOJYKTOB MEXIY COOOH, a TAKIKE C OTCYECTBEHHBIM
KOMIIBIOTE€PHBIM M CEPBEPHBIM 000pyJOBaHUEM
PpadoTOCIIOCOOHOCTH MPHUKIIAAHOTO IPOrPAMMHOIO
obecriedeHus IPU MCIOJIB30BAHUH O0IIECHCTEMHOTO
[IPOTrPaMMHOI0 o0ecrieueHus (OIepalMOHHbIE CUCTEMBI,
cepBepHoe U cszyromiee [10, 6a3b1 qanHbIx 1 apyroe [10),
CBEIEHHS 0 KOTOPOM BKIIFOUYEHBI B €JHHBIH peecTp
poccwuiickoro [10

Yrpaniienne JaHHBIMH 0 TOBapax
Ynpasaenane UT npoexramu u pazpadoTkoii

VR/AR koHTEHT:

COBEPIIEHCTBOBAHKE 10JIb30BaTeNbcKoro onbiTa (UX) co

CTOpPOHBI pa3padoTIHKa:

O  ajanTanus CyIIECTBYIOIIETO U pa3paboTKa HOBOTO
VR/AR

O TIpencTaBicHHE, OToOpakeHHe U mucTpudymms VR/AR-
KOHTEHTa

O TIPOEKTHPOBaHUE MOJIB30BaTeNbCKOro omnbita (UX) B
VR/AR

curTes/renepanus 3D, 2D nzo0paxeHnit 1 BUIe0 0OBEKTOB

C COXpaHEHHEM Y3HaBaeMOCTH JISl BOCCO3JaHUs

TPEXMEPHBIX CLIEH U UX CTUJICH Ha OCHOBE JBYXMEPHbIX

n300pakeHH ¥ BHIICO

3axBar AwkeHud B VR/AR u dororpammerpun:

O TPEKHHT C pacrno3HaBaHreM 3D-00bEKTOB B pealbHOM
BpEMEHU

(oTorpamMmeTpust 00BEKTOB (0O BEKTBI, HHTEPHEPHI, JIION) IS
cOo3JaHusl U(POBBIX KOIMH 1 aBaTapoB

Cucrembl

IInanupoBanue pecypcoB NpeanpuATHA:

CpeacrBa ¢puHAHCOBOTO

IIpuopwurer 1-ro

Monnepixka




No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
HAMMEHOBAHUE O6mue pyHKIMOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHne MPHOPHUTETHBIX l1pI/IOpllTeTa1 NOAAEPKKH
pasaeia pasaeia KJIACCOB IIPOIrPaAaMMHOI0

odecneyeHust
IJIAHUPOBAHUSA — umMmnoprtoHe3zaBucuMbie ERP-cructeMsl «Tskenoro kiaccay MEHEeIKMEHTA, yNIPpaBJIeHHs nopsAaKa pa3paboTku u
pecypcoB — oTpacJicBas o6maunass MuHuERP AKTHBaMHU U TPYAOBBIMH BHEOAPCHUA
npeanpusirusi (ERP) —  aBTOMATH3alHs 3aKyMOYHBIX TPOIECCOB, MPOIIECCOB pecypcamu (ERP):

OpoJaaxXu, NOCJICIIPOAAKHOTO 06CJ'[y)KI/IBaHI/I}I U Apyrux
OCHOBHBIX IIPOLECCOB NPEAIIPUATHA

ABTOMAaTHU3alus UCIIOJTHAEMBIX ITPOLIECCOB U p060TI/ISaHI/II/I B
ERP

AHAJIN3 UCTOPUICCKUX JaHHBIX 3aKYIIOUYHBIX CUCTEM JUISL
OIICHKH IMOCTABIIUKOB, BBIIBJIICHUSA aHOMAaITHi

IianupoBaHWe pecypcoB MPeANPUSITHS:

obecrieyeHue U 1oIepxkKa paboThl CHCTEM IIAHUPOBAHUS
pecypcoB MPEANPUATHS

HCIIOJIb30BAaHHUE IETEPOreHHON CpelIbl XpaHEeHHs
mHpopmarmu (SQL, noSQL, o6vexTHOE Xpanmmuimie) B ERP

Oobecneuenne:

(hyHKIMOHAJIBHOCTHU IIPOTPAMMHOTO 00eCTIedeHNs Ha YPOBHE
MHPOBBIX aHAJOTOB, HCIOJIB3YEMBIX B TOCYAapPCTBEHHBIX
opraHax ¥ rocy/IapCTBEHHBIX KOMITaHHSX C YUETOM
TpeOOBaHUi K pyHKINOHAIbHBIM, TEXHUYECKUM U
SKCIUTYaTAI[IOHHBIM XapaKTePUCTHKAM, ITPEIbSBISICMBIM
rOCYIapCTBEHHBIMH OpTaHaMH U TOCYAapCTBEHHBIMH
KOMTIaHHSMH K COOTBETCTBYIOIIIM KiaccaM (THITaM)
TIPOTPaMMHOTO 00eCTICHCHUS

COBMECTUMOCTH IIPUKJIAIHBIX POCCUMCKUX IIPOIPAMMHbBIX
MPOIYKTOB MEXIY COOOM, a TaKkkKe C 0TeUECTBEHHBIM
KOMIIBIOTEPHBIM U CEPBEPHBIM 000pYA0BaHUEM
paboTOCTIOCOOHOCTH TIPHUKIIATHOTO MPOTPAMMHOTO
obecrieyeHus [IPU UCI0JIB30BAHUH O0IIECUCTEMHOTO
IPOTPaAMMHOTO 00CCIIeYeHUs! (OIEePAMOHHBIC CHCTEMBI,
cepBepHoe u cessytomee 110, 6a3p1 mannpx u gpyroe 110),
CBEJICHUS 0 KOTOPOM BKJIIOYEHBI B €IMHBIA PeecTp
poccuiickoro ITO

VYnpagiieHne KaJpaMu ¥ MOTEHIHAIOM YeJIOBeYeCKHX PeCypPCoB:

ynpasienue nepconanoMm (HRM) u paGotsl ¢ kagpamu
(TalantTech)

[Tporpammel, KOTOpBIE
JIOJDKHBI 00eCIIeynBaTh
HENPEPLIBHYIO 0aTaHCHPOBKY
U ONTHMH3ALMIO PECYPCOB
MIPeIPHATHS

10




No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
HAMMeEHOBaHHe Oo0mue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHBIX l1pI/IOpllTeTa1 MOAIEePKKHA
pasaena pasaena KJIaCCOB IIPOrPpaMMHOI0

obecneueHus

—  MaccoBBIi TOA00D MEepCOHANa: COTPOBOXKICHUE KaH/H/IAaTOB,
o0paboTka 3B0HKOB, CRM 151 KaHaMIaTOB

—  YIpaBJICHHE YCBOCHHBIMH YPOKAMH U IPHOOPETCHHBIMH
saanmsamu (Knowledge management)

—  oIpeJeseHue MOJENH KOMIIETeHIMH 1 IPOBEACHHE
pErynapHON OLIEHKH ITEpCOHAIa

—  BbUIBJICHUE KOMIIETEHLMH, TPEOYIOIMX pa3BUTH U
(opMHUpOBaHUS HHIMBHIYaTbHBIX IUIAHOB Pa3BUTHS

—  OIIpelelicHHE «ITyJIa TAIaHTOB» M BHICOKOIIOTCHITHAIBHBIX
cotpynuukoB (HiPo),

—  ympasnenue 3pHeKkTHBHOCTHIO KOMaH (TOCTAaHOBKA IIETCH,
(uxcanys pe3yabTaToB, OOpaTHast CBSI3b)

— cbop HR-ananuTHky 1o coTpyTHUKaM M KOMaHaM

—  [PeAMKTUBHBINA aHAJIU3 PUCKOB U (opmupoBanue kaptel HR-
PHCKOB JIJIs BBICIIIETO PYKOBOJICTBA

4. | Cucremsl ‘YnpapieHue B3aHMOOTHOIIEHUSIMH ¢ KJIMEHTAMU: Cpeacra ynpaBJjeHHsi Ipuopurer 2 ro | INognepxka
yHpaBJieHUsI —  CRM st MOOMITBHBIX TIaTGOPM OTHOLIEHUSIMU € KJIMEHTaMH | IOpsaKa pa3paboTKu u
B3aHMOOTHOLIEHHAMHA —  peanusanys MOJHOTO KOMIUIEKCA yeuyr 1o B3aumoneiicteuio | (CRM): BHEJIPEHHU
¢ kauentamu (CRM) noTpeGuTeneli ¢ NHPPACTPYKTYPHBIME KOMIIAHUSAMH [IporpammHoe obecreuenue,

TIOJTHOCTBIO B 3JIEKTPOHHOM BHE 0€3 ToceIeH s 0(pHCOB KOTOPO€ JIOJDKHO
o0ciyxuBaHus (B TOM 4uciie 0e30yMaKHbIH ABTOMAaTH3UPOBATH IIPOLIECCHI
JIOKYMEHT0000pOoT, KOM(OpTHasA paboTa ¢ TEKCTOBEIMH U 00cIy)KMBaHUs KINEHTOB,
TOJIOCOBBIMU OOpaIIEHUSIMH, HUHTETPAITHS IPOLIECCOB cOOp HaHHBIX, [JIAHUPOBAHKE,
B3aUMO/JIEHCTBUS C HOTpe6HTeJ]eM U TEXHOJIOTUYECKUX 010/KETUPOBAHME,
Hpoueccog) MNPOBCACHUC U AaHAINU3
—  yIpaBJCHHUE OTHOUICHUSMH C IOKYHATECISIMU U PE3yILTATOB MAPKETUHIOBBIX
MOCTaBIMKAMU, aBTOMAaTH3allKs IPOU3BOICTBA, CEPBUCHOTO KaMITaHAA ¥ IPOTPaMM
00CIy>KNBaHNUSI, MApKETHHTa JI0AJIBHOCTH, a TAKIKE
—  yIpaBJeHHE B3aUMOOTHOIIEHUS ¢ KIIMEHTAMH / TO3BOJIATE KOHTPOIMPOBATD
OTPeOUTEISIMU (KOJUI-LIEHTPbI) npouecce Ipojax u
—  pacro3HaBaHMe PEdH B CIOKHBIX aKYCTHUECKHX YCIOBHAX AHA/IN3MPOBATH HX JMHAMUKY
(ronocoBoii KOKTEHIb, yaaaeHHbII MUKPOQOH, Cpencrsa pacnosnapannsi m | Ilpropurer 1.ro | Ilomnepxka
OKPYKAKOLLHA 1IyM) CHHTe3a peyHu: nopsaxa pa3paboTku

CeMaHTHYECKUN aHaJN3 U aHHOTHUPOBAHHUE 3BYyUallel peun
MHTErpalms CUCTEM YIIPABIEHHUS B3aUMOOTHOLUEHUSIMU €
KJIIMEHTaM¥ ¢ oHnaiH-kaccamu 1 OD ], HarmoHansHOH
CHUCTEMOU MapKUPOBKH, C MECCEHKePaMH, YaT-00TaMu U

IMporpamMel, KOTOpBIE
JIOJDKHBI IPEI0CTaBIATh
BO3MOKHOCTB
11peoOpa3oBaHuUsl PEUEBOIO
CHTHAJIa B JJIEKTPOHHBIC

11




No | Cokpamennoe IIpuopuTeTHBIC HANIPABJICHUS MOAAEPKKHU Yposennb HanpasJjienne
HAaMMCHOBaHHE Oﬁmne (l)yHKI[I/lO]-[aJ'l]:Hl)le XapaKTepI/lCTPIKPI/BOI&MO?K]—[OCT]/[ Onucanue MPUOPUTETHLIX ﬂpI/IOpI/lTeTal MOAACPKKHA
pa3neia pasaena KJIACCOB MPOIrPaMMHOI'0

odecneyeHust

MIPUMEHEHUs HelpoceTel (MCKYCCTBEHHOTO UHTEIICKTA) penakTupyeMeie hopMaTthl U

—  HWHTeTrpanus HHCTPYMEHTOB CTPAaTETHUECKOTO U CHHTE3 PEUCBOTO CHTHAIA Ha
OTICPATUBHOIO TJIAHWPOBAHUS, KOHTPOJISI IIPOLICCCOB OCHOBC IaHHBIX 3JICKTPOHHOI'O
B3aMMOJCHCTBHS C KIIMECHTaMU peaaktupyemoro popmata

Cpencrsa ynpasJjieHUsA Ipuoputer 2-ro | Iognepxkka
Ooecneuenne: AUAIOTOBBLIMH POOOTAMH TopsIKa pa3paboTku

—  (YHKIMOHAIBHOCTH IIPOrPAMMHOI0 0GeciedeH s Ha ypoBHe | (4aT 0OTHI M roJocoBbIe
MHPOBBIX aHAJIOTOB, MCIIOIB3YEMbIX B TOCYAPCTBEHHBIX po6oTHI)
opraHax ¥ rocyJapCTBEHHBIX KOMIAHUAX C YIETOM IIporpammHoe obecneyeHue,
TpeOOBaHUil K ()YHKIIMOHAIBHBIM, TEXHHYCCKUM U KOTOPOE JIOJKHO OBITh
SKCILTYyaTallMOHHBIM XapaKTEPUCTHKAM, MIPEIbSBISIEMbIM MpeHa3HaYeHO AJIsl CO3/1aHus
roCyIapCTBEHHBIMU OPraHAMH U FOCYJapCTBEHHBIMU TOJIOCOBBIX pOOOTOB U YaT-
KOMIIaHUSIMH K COOTBETCTBYIOIIMM Kilaccam (THUIIaM) 00TOB AJ1s1 0OCTY)KUBaHUS
MIPOrPaMMHOTO 00eCIIeYeHUs KJIMEHTOB, BHEJPEHUS UX B

—  COBMECTHMOCTH TIPHKIIAJHBIX POCCHUICKHUX ITPOTPAMMHBIX KOHTAKT IICHTPBI, yIIPABJICHHA
IPOIYKTOB MEKAY COOOM, a TakXKe C OTCUSCTBEHHBIM paboToii COTPYAHNKOB
KOMITBIOTEPHBIM M CEPBEPHBIM 000PYA0BAHUEM

—  paboTOCIOCOOHOCTH MPHKIIAIHOTO IPOrPaMMHOT0
o0ecredeHns IPH UCIOIb30BAHIH OOIIECHCTEMHOTO
POTPAMMHOTO 00eCTICUEHUS (OTICPAIUOHHBIC CUCTEMBI,
cepBepHoe U ceszytoiee [10, 6a3b1 nanneix u gpyroe 110),
CBEJICHMSI O KOTOPOM BKJIFOUEHBI B €IUHBINA peecTp
poccuiickoro 10

5. Cucrembl coopa, Oobecneyenue cOopa JaHHBIX: HAHcTpyMeHTBI U3BJI€YeHUS IIpuopwurer 2 ro IMoxnepxkka
XpaHeHHUsl, 00padoOTKH, —  XpaHWIHIIEC HECTPYKTYPHUPOBAHHBIX JaHHBIX (IIPOCKTHAS U TpaHc(oOpMaIUU TAHHBIX TopsAIKa pa3paboTKu u
aHaJmu3a, JIOKYMEHTALIHSI, TEXHOJIOTHIECKHE PETIIAMEHTBI, (ETL): BHEIIPEHUs
MOJeJIHMPOBAHNA U MHCTPYKIIMH, 3aIIMCH B )KypHaJIaX U MPOU3BOICTBEHHBIX IIporpammHbIe TPOTYKTEI,

BH3YyaJIH3alUHU CI/ICTeMaX) JJIs1 peajiu3anuu pe]l[eHI/Iﬁ Ha 0aze KOTOPbI€ TOJDKHbBL
MAaCCHBOB JaHHBIX, B HMCKYCCTBEHHOI'O MHTEIJIEKTA TIPEIOCTABIIATH BOSMOKHOCTH
TOM YHCJI€ B YaCTH —  ABTOHOMHAs CEMaHTHYECKas CerMEHTAlus, KiiacCu(UKarus HM3BJICUCHU NTAHHBIX U3
cucrem Ousnec- ¥ uneHTuduKaIys, pasoueHrne Ha 0ObEKTHI U paclio3HaBaHue | BHELMIHHMX HCTOYHHUKOB,
anaimsa (BI, ETL, MEJIKUX JeTaei peoOpa3oBaHms U OYHCTKH
EDW, OLAP, Data —  OGecneuenne c6opa JaHHBIX B PEXHME PEalbHOr0 BpeMeHn | AAHHBIX COTIACHO OM3HEC
Mining, DSS) ¢ ycrpovicTe [IoT (MHTEpHET Belei/aTYNKe U YCTAHOBKU NOTPEOHOCTAM, 3arPy3KH

pasnuuHOro tuia, B ToM yrcie MIoT) u peanuzauuu 06paboTaHHOi HH)OpMaLyK B

pelieHnii Ha OCHOBE 3TUX JAHHBIX KOpMOPaTUBHOC XpaHMIIMIIE

—  3axsar u3MeHeHuit JaHHbIX (CDC) 1111 oTe4ecTBEHHBIX HaHHBIX
IpeamerHo [Tpuoputer 2-ro | INognepixkka
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
O6mue pyHKIMOHATbHbIE XaPAKTEPUCTUKN/BO3MOKHOCTH | OnucaHue NIPHOPUTETHLIX | IPHOPUTETA MOAIEePKKHA
pasjiena KJIACCOB MPOIrPaMMHOI'0
obecneyeHns
CYB/, ¢hpyHKInOHUpYOIUX B TeTeporennoi cpeae CYB]] OpMEHTHPOBAHHbIE TopsiiKa pa3paboTKu u
—  TPOBIDKCH — aBTOMATH3ALNS HACTPONKY OM3HEC PEeIICHUS, HHpOpPMaNMOHHBIE 6a3bI BHEPCHUSA
CHIDKCHUS 3aTPaT HA BHEIPCHUE Aannbix (EDW):
—  pasrpaHHuYEHHE AAHHBIX IS PA3HBIX 3aKa3UUKOB B OJHOMU [penmerto-
HMHCTAJISIHH OPHEHTUPOBAHHbIE
—  aBTOMAaTHM3HMPOBAaHHOE BHICTABJICHUE CUETOR 32 MH(OPMAIOHHBIC 6a3bl
ucnoyip3oBanue SaaS, BaaS, DBaaS, MWaaS, PaaS MaHHBIX, KOTOPBIC NOJIKHbI
—  Busyanmsanus 1s cosnanusa 2D u 3D Mogenelt Gpusndeckux OBIT CIICIINATEHO
AKTHBOB C LIEJIBI0 HHTETPALUH C TPOH3BOACTBEHHBIMU pa3paboOTaHHEIME H
JAHHBIMH ¥ yIPABJIEHHS IIPOM3BOJCTBEHHLIMHU AKTUBAMH, B HpEHA3HAYATECA 1A
TOM YHCIIC Ha OCHOBE LH(POBBIX ABOWHHUKOB TIO/ITOTOBKU OTHETOB 1
—  o0paboTka ganHbIX 3D CKaHMPOBAHMUS OusHec-aHaI3a ¢ UeNbIo
— mnpenuktuBHas (Predictive) n mononnennas (Augmented) TOAICPKKI TIPUHATHA
AHAIUTHKA, B TOM YHCJIe UHTErPAIlHs C HHCTPYMEHTaMHU PCIICHHM B OPraHN3alim
npoBHHyToIi 06paboTky mannbIx (Data Science), CpencrBa aHAJINTHYECKOT IIpuopurer 2 ro | [lonaepxka
ABTOMATHYECKas 06pPabOTKA U HHTEPIPETALIS JAHHBIX C 06paboTkH B peanbHOM Hopanka paspabotku n
ucronb3oBanieM MU, BKIIOUasT TEXHOIOTHI spemenn (OLAP): BHCAPCHUA
CEMAHTHYECKOTO AHATN3A JAHHBIX U3 PA3IMYHBIX TIporpaMMHBIE TPOAYKTEL
HCTOYHHKOB KOTOPBIE JIOKHbI
—  mojepHu3anus 11O ¢ nensio 3amycka CHCTEMBI Ha cneunanmnpo;aTgc;I Ha
OIIEPAlIMOHHBIX CUCTEMaX OTEYeCTBEHHOH pa3paboTKu TCXHOMOTHMH 0DpabOTU
N JTAaHHBIX, 3aKIFOYAOIICHCS B
— waTerpanus B UT nmanamadt KpymHBIX TpeAnpusTHI .
o TTOTOTOBKE CyMMAapHOH
(MOHHTOPHHT, OTKa30yCTOHYHBOCTH, COBMECTUMOCTE C (arperuposaroi)
IPerupoBaHHOI
m1aThopMaMH BUPTYaTH3AINH, BO3SMOXHOCTh (11)) P
nHdopmay Ha OCHOBE
pa3BepThIBaHHs B HECKONIBKUX cpenax — dev, test, prod u ap.) pMall
OOJBILINX MACCHBOB JAHHBIX,
YrnpaBienne TaHHBIMH: CTPYKTYPHPOBAHHBIX TIO
MHOTOMEPHOMY TIPHHLUIT
—  yIpaBleHHE OCHOBHBIMHU IaHHbIMEH MDM/MDG, B ToM Coenc z Y IPHHIHIY [T S— s p——,
o . TB -
YHCIIe €IMHON SKOCUCTEMOM /ISl IPOMBIIIIIEHHBIX pen (1)3 p . azﬂi 6}:)
. . . HHTeJUIEKTYaJIbHOI0 HOPSIIK TKU U
MpeqIpusaTHi / oTpaciieBol 3kocucremMorn MDM Y (Dat pin p ep o
. o anaiu3a qannbix (Data BH HUS
—  CCMAaHTHYCCKHI JMHAMHYCCKHUI aHAITU3 00PA30B U CIICH C Mining)'n P

Y9eTOM KOHTEKCTa M KOMIUICKCHPOBAHUS TAHHBIX M3
Pa3NUYHBIX HCTOYHHUKOB, BKJIIOYAs BUIEO, TEKCT, TOJIOC
XpaHeHue, 00paboTka 1 HOMCK MHOTOMTApaMETPUIECKUX
o6uomerpuyeckux naHHbX B CYBJ] o0miero Ha3HaueHust
6uomMeTrpuyeckas uaeHTuuKanus 6e3 moTpedHOCTH B
(usnyeckoM HocHUTEIIE

TIporpammuoOe obecnieueHue,
KOTOpOE JIOJDKHO OTBEUaTh 32
OoOHapy)KCHHE B TAHHBIX paHEe
HEU3BCCTHHIX,
HETPUBUAIIBHBIX, TPAKTHICCKH
TIOJIC3HBIX U JIOCTYITHBIX

13




CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
O6mue pyHKIMOHATbHbIE XaPAKTEPUCTUKN/BO3MOKHOCTH | OnucaHue NIPHOPUTETHLIX | IPHOPUTETA MOAIEePKKHA
pasjiena KJIACCOB MPOIrPaMMHOI'0
obecneyeHns
—  ONTUMHM3AIMS TIepeadr JaHHBIX — ONITHMU3UPOBaHHBIH WHTEpIpeTai 3HAHWH,
MIPOTOKOJI TIepenadn aHHbIX U SDK mims uHTerpanumn HEOOXOANMBIX IS IPUHATHSA
OPOTOKOJIA B CYMICCTBYIONUE CUCTEMBI /st VR/AR peuIeHUi
crienn(UIHBIX 3129 CpencrBa nojiep:xxKu IIpuopwurer 2-ro [Hoxnepxkka
—  MOHUTOPMHI U BU3yajau3auus I1apaMETPOB UHKEHEPHBIX npunaTHsA pemenuii (DSS): nopsiaKa paspaboTKu 1
CHCTEM, PHEPTOTIOTPEOIICHNS, PECYPCOB B YHEPTOCHCTEMAX, IIporpaMMHBIE TPOIYKTHI, BHCAPCHUA
Ha IpeanpusTusix, oovexrax XKKX mis oueHkn KOTOPBIE JOJKHBI OTBEYATH 32
3HeprodpPEeKTUBHOCTH MOTpeduTeneit n GpopMupoBaHUs (opMHpOBaHHE OTIETOB,
PEeKOMEHIAIHH IO pecypcocOepexeHnIo rpauKoB, TUarpaMM U UHBIX
—  CcO3IaHMe eIUHON HH(POPMAIMOHHON 3KOCUCTEMBI BU3YaJIbHBIX (OpM
NpENpPUATUH / HHTETPUPOBAHHBIX CTPYKTYp / OTpaciei, Cpencrpa 06padoTkn IIpuopurer 1-ro Hopnepxkka
¢dhyakunonupyrommue B rereporensou cpene OC, UC u Boapmunx Janubix 1opsiaKa pa3paboTku U
CYBJ (BigData): BHE/IPCHUS
—  cOop, aHAJIK3 U BU3yaJIn3alis FeTePOreHHbIX JaHHBIX U3 COBOKYIHOCTB MPOTPAMMHO-
Pas3IIYHBIX HCTOYHHUKOB, BKIIo4yas ceth Muteprer (ETL) amrapaTHBIX CpEACTB,
—  pelIeHHe MaTeMaTHYECKHUX 3a1ad Kjlacca JIMHEHHOTO KOTOPBIC OJIKHBI OBITH
CMEIIaHHO-YHCICHHOTO Nporpammuposanus (MILP), HPpEAHA3HAYCHBIL JUIA
(hYHKIMOHMPYIOIINE Ha OTEYCCTBCHHBIX IDIaThopMax U3BJICYCHHA BOCTIPHHIMAEMBIX
—  cosmanue, 00y4EHHE U MCTIONBb30BAHKUE MOJIENEH ICJIOBCKOM CBEIICHUH, B
POTHO3UPOBAHMSA C UCTIONb30BaHueM U, pesynbTate 06paboTKH
(YHKIUMOHUPYIOLINE HA OTEYECTBEHHBIX MIaTGOpPMax OrpPOMHBIX 00BEMOB AQHHBIX,
—  c6op ¥ pazMeTka 06ydJarONINX TAHHBIX (aTACETOB) JUTA TOCTYMAOLIMX C BLICOKON
MAITHHHOTO 06YYeHHs C HCTIONb30BAHHEM TEXHOJIOTHA CKOPOCTEIO, TIpH YCHOBHgI nx
aKTHBHOTO 00ydYeHH s, 00eCTIeunBarONTHE 3QPEKTHBHYIO SHAYUTC/ILHOTO MHOT00bpasui
paGoTy GOJBIINX PACTIPEIEIEHHBIX KOIEKTHBOB CpencrBa matemaTndeckoro | IIpuoputer 2-ro | Ilommepxka
Pa3METYMKOB M MEXAHU3MBI OOMEHA JAHHBIME B (hOPMATE U UMUTAIHOHHOTO HopsijiKa paspaboTku 1
MapKeTIieiica MO/IeJTUPOBAHMS: BHE/IPCHUS
—  IIOHCK B OOJIBIINX MAacCHBaX JIOKYMEHTOB M JIaHHBIX Ha IIporpammnoe obecnietenne,
€CTECTBEHHOM A3BIKE C HCTIONMb30BanueM M KOTOpOE NOILKHO
MPEIOCTABIATH BO3MOKHOCTD
—  BH3yaJM3alis] MHOTOMEPHBIX JAaHHBIX AJIs aHaIM3a OOIbLINX
UMHUTAIUH (MOACTHPOBAHUS)
JTAaHHBIX o
nporecca pyHKIMOHUPOBaHUS
— 00paboTka 3ampocoB Ha pycckoM si3bike (NLP) mrs port YHKIHOHHD
. N Pa3NUYHBIX H3/IEIUH U CHCTEM
uieHTUHUKANNY 1 U3BIICUYEHHs] HAMEPEHUIT I0JIb30BaTelNeH U
. Cpeacrsa ynpapJjeHust Ipuopurer 2-ro | [Noanepxka
HacTpanBacMbIX IMEHOBaHHBIX CYITHOCTEH Ha Oaze
nHGpOPMAHMOHHBIMHA nopsaxa pa3paboTku u
MEXaHM3MOB HEYETKOT'O IIOMCKA
pecypcamMu M cpecTBa BHEJIPEHUSA

—  opraHu3aius BBOJa U 00pabOTKH TaHHBIX U3 JFOOBIX
HMCTOYHHMKOB C MCII0Jb30BaHHeM TexHonorui NN
—  OIlpeJieNieHHe Ha KapTe TPAeKTOPHH JIBIKCHUS 00bEKTa Ha

ynpaBJieHHs] 0CHOBHBIMHU
aanabiMu (ECM, MDM):
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

Onucanue MPUOPUTETHLIX

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

pasneia KJIACCOB MPOrPaMMHOI0
odecmeueHus
6a3e BUICOPAIA, TIOTYICHHOTO C Kamep CaMocTosTebHbIE

—  oIpenesicHUE THIIA, BO3pAcTa U APYTHX ITapaMeTpPOB
MPOTSKCHHBIX 0OBEKTOB (JIECHBIX MAaCCUBOB,
CENbX03yTOIUH, aKBAaTOPUH U 1p.) Ha 06a3e pOTOCHHUMKOB, B
TOM YHCIIe JUIS LeJIel TaKCalul

—  JCTEKTHPOBaHUE W KIaCCHU(UKANNA COOBITHI C
pacipeesIieHHbIX ONITOBOJIOKOHHBIX CHCTEM MOHHTOPHHTA
TIPOTSDKEHHBIX OOBEKTOB

O0ecneyeHne MeJJOCTHOCTH M HEMPOTHBOPEYHBOCTH JAHHBIX
(KOHCeHCYC) ¢ pacnpeieJIeHHbIM peecTpoM:

—  CO3IaHHE ¥ UCIOJHEHUE JCIICHTPAIIN30BAHHBIX MIPHIIOKCHUN
U CMapT-KOHTPAKTOB:

—  OpraHu3anys ¥ CHHXPOHH3ANWs JaHHBIX Ha Oa3e
pacmpeieleHHOro peecTpa, COKpaIaione Bpems Ha
MOATBEPIKICHUE OJIOKOB, MO3BOJIMIOLINE PA3BOPAUYNBAThH
TIOJTHBIC HOJTBI HA CMapT(OHAX,

— obecrevueHne KOHPUICHIMATPHOCTU TaHHBIX U
6e3omacHoCTH OOpaleHus K BHEIIHUM JaHHBIM

AHaJW3 M yIpaBJI€eHHE BEPCHIMM:
—  KOMITWJIATOPHI, TTIONECP KUBAIOIINE CHHTAKCHC SI3BIKOB C++
—  aHaJIHM3 HUCXOJHOTO KOJa Ha 3aKJIAIKH U YSI3BUMOCTH
—  yOpaBJIeHUE BEPCUSIMU

Hurerpauus u 6eciioBHbII Mepexo/l ¢ MTHOCTPAHHBIX CHCTEM:
—  OecCLIOBHBIH MEPEX0 C HHOCTPAHHBIX MTPOTPAMMHBIX U
annapatasix cucteM BKC Ha oteuectBenHOe 110
—  TOAJEpPKKa MPOLECCOPOB ¢ apXuTekTypoir ARM
—  yAQJIEHHBIH IOCTYI JJIsl [10JIb30BaTeNei
—  MOJICpHM3AIHS CETH TIepeadll JaHHbIX 32 CUET BHEIPCHHUS
texnonorun SD-WAN

Obecnevyenne:

—  (YHKIHOHAIBHOCTH IIPOrPaMMHOI0 00ecIieYeH!s Ha yPOBHE
MHPOBBIX aHAJIOTOB, HCIOJIb3YEMBIX B TOCYAapPCTBEHHBIX
OpraHax ¥ rocy/lapCTBEHHbBIX KOMIIAHHSX C YUETOM
TpeOOBaHMI K (PYHKIIMOHAIHHBIM, TEXHHYECKIM U

TIPOTPaMMHBIE KOMITOHCHTHI,
KOTOPBIC JJOJIXKHBI
MPEIOCTABIATE BO3MOXXHOCTh
JUISL YIIPaBIIEHUS! OCHOBHBIMH
JTAaHHBIMH OpTaHU3aINH;

MO JIePIKKH )KU3HEHHOTO
LIMKJIA CTPYKTYPUPOBAHHOM,
cnaboCTPyKTypHUPOBAHHOU U
HECTPYKTYPUPOBAHHOM
nndopmaruy (KOHTEHTA)
Pa3JIMYHBIX TUIIOB U (opmaToB
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

AKCIUTYyaTAIIHOHHBIM XapaKTePUCTHKAM, TIPEABABISICMbIM
rOCyIapCTBCHHBIMH OpTaHaMH M TOCYJapCTBCHHBIMU
KOMITAaHUSIMH K COOTBETCTBYIOIIMM KJlaccam (THIIaM)
IPOTPAMMHOT0 00CCIICUCHHS

COBMECTHMOCTH IIPUKJIAIHBIX POCCHHUCKHUX IIPOrPaMMHBIX
MIPOAYKTOB MEXAY CO00ii, a TakXKE C OTCUECTBEHHBIM
KOMIBIOTEPHBIM U CEPBEPHBIM 000PYIOBaHUEM
paboTOCITOCOOHOCTH TIPHUKITATHOTO TPOTPAMMHOTO
obecriedeHNs IPH UCII0Ib30BAHIH O0IIECHCTEMHOTO
[POrpaMMHOro odecrieueHust (OrepaluoOHHbIE CUCTEMBI,
cepBepHoe u cBsytoriee [10, 6a3b1 mannbix u gpyroe [10),
CBEJICHUs O KOTOPOM BKJIFOYEHBI B €IMHBIN peecTp
poccuiickoro 1O

PoGoToTexnnyeckue
KOMILJIEKCHI M
CHCTEMBI YNIPaBJIeHUSA
PO0OTOTEXHHYECKUM
000opy10BaHNEM

Yrnpasienne podoTOTeXHHIeCKHM 000pyA0BaHNEM,
NPOEKTHPOBAHNE U TECTUPOBAaHUE POOOTOTEXHHYECKHMH
KOMILTEKCAMU:

YIPaBJICHUE CIIOKHBIM TEXHOJIOTHICCKAM 000PYIOBAHUEM,
BKJTIOYasi pOOOTOTEXHUYCCKHE CHCTEMBI H OCCITUIIOTHBIC
TPAHCIIOPTHBIE CPEICTBA

WHTEPAKTUBHOE YIPABICHUE POOOTOTEXHUICCKUM U
CJIO’KHBIM TEXHOJIOTHIECKUM 000pyIOBaHUEM

CHMYJIISITOPBI CJIOKHBIX TEXHOJIOTHYECKUX 0OBEKTOB U UX
OKPYKEHHS C MOJICPIKKON HHTETPALIMU CUCTEM YIIPABICHUS
pearbHOTO BPEMCHU

[UTAHUPOBAHUE, ONTUMH3ALUS U BU3yalH3aliisi paboThI
POOOTOTEXHHUYECKOTO H CIIOWKHOIO TEXHOJIOIUYECKOTr0o
obopynoBanus

IUTAHUPOBAHKE ¥ YIIPABICHHE MAaTPUYHBIM IIPOU3BOJICTBOM
yIpaBJeHUE BBICOKOTO YPOBHS POOOTOTEXHUUECKUM 1
CJIO’KHBIM TEXHOJIOTUYECKUM 000PYIOBaHUEM, B TOM YHUCIIE C
HCIOJIB30BAHUEM AJITOPUTMOB OLICHHUBAHUS BHEIITHUAX CHIL,
MOMEHTOB U T€OMETPHH KOHTAKTa YCKOPEHHOW U
MOHOTOHHOM CXOJMMOCTH JiJist 6€301acCHOr0 (hHU3UIECKOTO
YeJIOBEKO-MAIIMHHOTO B3aUMOICHCTBHS

yIpaBJICHUE HA OCHOBE YEIIOBEKO-MAIIMHHBIX HHTEP(EicoB
pPCaTbHOTO BpEMCHU

yIpaBJIeHHE HA OCHOBE CMEIIaHHOM, TONOTHEHHOU 1
BUPTYaJILHON PEaANbHOCTH JUIS CIIOMKHBIX

CpeacrBa
aBTOMAaTH3NPOBAHHOTO
ynpaBJeHHs TeXHUKOIi:
IIporpammHuoe obecnieueHue,
KOTOpOE JIOJDKHO
MIPEAOCTaBIIATH BO3MOXKHOCTh
JUISl aBTOMAaTU3UPOBAHHOTO
YIIPaBJIEHUsI CTPOUTEIBHOM,
JIOPOKHO-CTPOUTEIBHON
texHukoi (3D cpenctsa
aBTOMATH3UPOBAHHOTO
YHOpaBiEHUs) U
CEJIbCKOXO03HCTBEHHBIMU
MalIMHaMH, OECIMIOTHEIMU
KapbepHBIMH CaMOCBAJIaMH,
yCTaHaBINBacMOE B OOPTOBBIC
3NEKTPOHHBIE
BBIYHCIIUTEITbHBIC MAIITHBI 1
permraioriee 3aaadqy
YIPaBICHUS] MAIIUHOW W/UIH
ee pabounMu opraHamMu Ha
OCHOBE JJaHHBIX Pa3INYHbIX
JIATIAKOB M MCXOJHOM MOJIETIH

IIpuopurer 2-ro
TopsIKa

Hoxnnepxkka
pa3paboTKy 1
BHEJ[PEHHS
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

POOOTOTEXHUIECKIX KOMILIEKCOB

JICTAHIIMOHHOE YCTOWYIMBOE YIPaBICHUE C CHIIOMOMEHTHOH
O6paTHOﬁ CBS3BIO JId BBICOKOYYBCTBUTCIIBHBIX XalITUKC-
YCTpOMCTB

HMHTEJUIEKTYyaJIbHasl CHCTEMAa PACIIO3HABAHUS N300paKCHUH
JUTST aBTOMATHIECKOTO (PEeHOTUTIMPOBAHUS
MYJIbTUMO/IaJIbHOE YEJOBEKO-MalIMHHOE B3aUMOICHCTBUE
JUTST 9K30CKEJICTOB M IPOTE30B U JII0oJIeH ¢ pobieMamu
OTIOPHO JIBUT'ATEIBHOTO amlmapara

Oolecneyenue ynpapJjeHusi pOOOTOTEXHUYECKHUM 000pyT10OBAHHEM:

HaBUTallUs 1 OPUEHTALUS B IPOCTPAHCTBE
POOOTOTEXHNUECKOTO 000PYIOBAHHS

yIIpaBJeHHE POEM POOOTOTEXHUUECKHX KOMIUIEKCOB
JIOKaJTM3anus ¥ KapTorpadMpoBaHue JUIs aBTOHOMHBIX
poboToB

pacrno3HaBaHWe CTATHYECKUX M AMHAMUYECKHUX MPENSITCTBUI
JUIS1 aBTOHOMHOTO TPaHCHOpPTa

MaIlIMHHOE 3peHHsd POOOTOB

yIIpaBJeHHE POEM JIPOHOB JJIsl COBMECTHOTO U
OINITHMMAJILHOTO BBINOJIHEHHUS [10JIETHOH MUCCUH
TeneymnpasieHne poOOTaMH M UCTIONH30BaHMS B CHCTEMax
BUPTYaJIbHOM peanbHOCTH

ACCHCTHBHAS POOOTOTEXHHKA, 00ECIIeUNBaIONIasT
peanu3anuio GU3NYECKUX YCUIHH COBMECTHO C YEIOBEKOM
CEHCOPHO-MOTOpHAsI KOOPAWHAIUS 1 TITAHUPOBAHHE
JBIDKCHUI JJ1s1 3aXBaTa U NepeMeleHHs (PH3HIeCKUX
00BEKTOB ¥ KOHTAKTHOTO B3aUMOCHCTBUS

cOop, aHaM3, MHTEPIIPETALUsl CECHCOPHOH MH(POPMAIIHN C
nojyiep kKo Texuonoruu Plug&Play juist cencopos u
POOOTOTEXHIYECKNX KOMIUIEKCOB

MOHHUTOPHHT ¥ MOJCTMPOBAHUE OKPYIKAIOIIEH Cpenbl,
XUMUYCCKUX CCHCOPOB, MOHUTOPUHT COCTOAHUSA Y KUBBIX
OpPTaHU3MOB C IPUMEHEHNUEM YYBCTBUTEIILHBIX SJIEMEHTOB
CEHCOPOB (PU3MYECKHUX BEIIMYMH PA3JINYHbIX THIIOB
(aKyCTHUECKHX, ONTHYECKHX, PAANOIOKALIMOHHBIX,
TeMIIepaTypHbIX U APYIUX)
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

MOJEIIPOBAHHE, IPOCKTUPOBAHUE U yIIpaBIeHHE Ha 0a3e
(U3HIECKUX IPUHIUIIOB U IPUBOIOB C aJalTHBHO
HacTpauBaeMoii )eCTKOCThIO Jylsi 3a/1a4 soft robotics, a
TaKxKe s SHeprodHHEKTHBHBIX POOOTOTEXHHUYESCKUX
cucTeM

rpadudeckuii BEIBOA (BapudokamsHas VR rapHUTYpa C
OMOTHYECKUM pa3peIIeHUEM)

Tpekunr ria3 B VR/AR rapautypsr

IIPEBEHTUBHAS TUATHOCTHKA COCTOSIHHUSA 000pYIOBaHUS U
POOOTOTEXHUYECKHX KOMILIEKCOB

CpencrBa
ob0ecnieyenns
HH(POPMALMOHH O
Oe3omacHocTH B
3aIUTHI JAaHHBIX

BoisiB/1eHne yA3BUMOCTeH:

BBISIBJIEHUE YSI3BUMOCTEH B TexHOJI0TUsAX M

BEISBIICHHE YSI3BUMOCTEH 1 oOecriedeHns1 6€30acHOCTH B
[IPUIOKEHUSX, HAIIMCAHHBIX NPEIIPHATHIMY, U
TIPUJIOKCHUAX Ha 0a3e TEXHOJOTHI MHTEPHETA BelelH U
(mnn) pactpeeIeHHBIX PeecTpOB

BBISIBJICHHE HH(OPMAIIMOHHBIX aTaK ¢ UCMOJIb30BaHUEM
texHonoruit U

oOHapy>keHMe aTakK U yrpo3 Ha pa3indHbIX ypoBHsX (IDS,
1PS)

pe3epBHOE KOIIMPOBAHKE U aBapUHHOE BOCCTAHOBJIEHHE
00TaYHBIX ¥ THOPHUIHEIX CPEJT

BU3YaJIbHOM aHaJIN3 COOBITHI HH(OPMAIMOHHON
6e3omacHOCTH

[POTHO3UPOBAHKE PUCKOB HH(POPMALIMOHHOW D€30MacHOCTH
ayZMT JaHHBIX, [TPaB JIOCTYIA U JEUCTBHIH COTPYTHHKOB
3alIMTa Cpell BUPTyAIM3allMi U KOHTeHHEepH3aLuK
nACHTH(HUKAINS, ayTeHTH(UKAINS W KOHTPOJIb TOCTYTa B
crnoxusle cuctemsl Privileged Access Management (PAM)
KOHTPOJIb 32 IIEPCOHAIBLHOM / KOH(UICHIMATbHON
wHpOpPManNeH 1 aKTHBHOCTHIO TIOJIB30BaTENCH B
UHGPOPMALOHHBIX CHCTEMAX I OJOKUPOBAHHS YTEUeK

YnpasyieHue npoueccaMu OpraHu3anuu B 00J1acTu o0ecneyeHunst
uHGOpManHOHHON §e30MACHOCTH U 3AIIIUThI JAHHBIX, B TOM
qnciie Vi1 00beKTOB KPUTHYHONM HHPPACTPYKTYPBI:

3alura 00JIaYHBIX CEpBHCOB

CpencrBa odecrneyeHust
HHGPOPMALIMOHHOM
0e30MacHOCTH U 3alUTHI
HAHHBIX:

[porpammHuoe obecriedeHue
(Momynn), KOTOpOE COUEeTALT B
ce0e 0JTHO MITH HECKOJIBKO
(hyHKIIMOHAIEHBIE
BO3MOXHOCTEH:

3amura oT
HECaHKIIMOHUPOBAHHOT'O
IOCTyTIa K MH(pOpMAIn
YupasieHne coOITUAMHI
nHdopMaLOHHOM
Oe3omacHOCTH

MexcereBoi 3KpaH
OunbTpanys HeraTHBHOTO
KOHTEHTa

3ammTa CepBICOB OHIIAH -
IUIATEXEH U TUCTAaHIUOHHOTO
0aHKOBCKOIO 00CITy)KUBaHUS
AHTHBHpYCHAas 3allUTa
BrisiBnieHue 1ieeBBIX aTax
I'apanTpoBaHHOE
YHHUYTOXKEHUE JaHHBIX
OOHapyxeHHe u
NIPEeAOTBPALICHHE YTEUEK
undopmauu

IIpuopurer 1-ro
Hopsiika

[Moxnepxkka
pa3paboTku u
BHEIPCHUA
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

MOHHUTOPHHT 30H 0€30MacCHOCTH M aHaJIN3a BTOP)KCHUH Ha
rpanute cucteM Secure Access Service Edge (SASE) u Zero
Trust Network Access (ZTNA)

yIpaBJeHNe HHIUICHTAaMH U COOBITUSIMU 0€30MacHOCTH
ABTOMAaTH3HPOBAHHbIH [IOUCK U KAaTETOPUPOBAHUE
KOH(HISHIIHATEHON 1 epcoHanbHoi nHpopMannu (DCAP
u eDiscovery cucremsl — Data-Centric Audit and Protection)
JUTSL aBTOMATH3APOBAHHOTO aynuTa (aifloBoi CHCTEMBI,
MOUCKA HapYIICHUH IIPaB IOCTYTIA U OTCICKUBAHU
U3MEHEHHH B KDUTHYHBIX JAHHbIX,

6e3omacHsrii foctyn B 001ako (CASB, Cloud Access
Security Broker)

O6panamaysp B kauecTtBe yciyru (FWaaS)

naeHTH(GUKALUS U KOHTPOJIb JIOCTYINA B KAYECTBE YCIIyT
(IDaaS)

3aIlUTa BHYTPEHHEH CeTH OpraHU3alMy OT ellle HEH3BECTHBIX
BPEIOHOCHBIX KOMITBIOTEPHBIX IPOTpPaMM

KBaHTOBO KpHunTorpaduueckne u kpunrorpapudeckue C3U
JIOCTaBKa KOHTEHTA B JIFOOBIX Cpeliax M TPeyCTaHOBICHHBIM
OJI0OKOM KpUOITOrpaQUUICCKOi 3aIUTHI

obecrieyeHre 6€3011aCHOTO yJalleHHOT0 JOCTYIa K
wHPOPMATTNH

pa3paboTka U BHEJPEHNE IPOrPaMMHO alllIapaTHBIX CPEICTB
3aIIMTHl HA OCHOBE MPUHIMIIOB «Security by Design»
3alIMTa KPUTHYECKH BXKHOU HHBPACTPYKTYPbI «YMHOIO
ropoja»

O0ecneyenne 0€30MaCHOTO YIAJACHHOTO J0CTYNA K MHOPMANUU:

MOJICITUPOBAHUE YTPO3 HHPOPMALTMOHHON OE30MacHOCTH
(SRM / SPM) Ha 6a3e TeXHOJIOTHH MAIIUHHOTO O0yUeHHS U
OOJIBITUX JTAHHBIX

MECCeH/DKep ¢ MHTerpalueil Mexay rocy1apCTBeHHbIMU
OopraHu3anusMu

3amura nHGopMarmu Ha y3nax KCIIJ (3ammmnenHoe
(haii;IoBOC XPAHIIIHIIIC)

0o0OHapy)KCHHE U JTUKBUIAIMS aTaK B CHCTEMAax
OHOMETPHYECKON ayTeHTU()HUKALIUY C UCIIOIb30BAHUEM

Kpunrorpadudeckas 3ammra
WHPOPMALNH U HIICKTPOHHON
HOATHUCH

3amuTa KaHaJIoB Nepeiadn
JIaHHBIX, B TOM YHCIIe
KpUnOTorpaguIecKuMu
MeTOlaMHU

VYnpasrienue JOCTYIOM K
nH(OPMALOHHBIM pecypcam
PezepBHOE KOonMpoBaHue
OOHapyXeHUEe W/UITH
NIPEAOTBPALIEHHE BTOP)KEHUH
(aTak)

OO6HapyxeHue yrpo3 u
pacciiefoBaHHE CETEBBIX
VHINICHTOB
aJIMUHUCTPUPOBAHUS U
YIpaBJIEHUsI )KU3HEHHBIM
LIMKJIOM KJIIOYEBBIX HOCUTEIEH
ABTOMAaTH3AIM IPOIIECCOB
MH(pOPMaNOHHOH
Ge3omacHocTH
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

JINIEBOM OGMOMETpUU B HEKOOIICPATHBHOM PEKUME
pacrio3HaBaHHE COCYANCTOTO pyciia BEH JIal0OHHU, B TOM
YHCIIC C BO3MOXKHOCTBIO paboThl Ha oTeuecTBeHHON DKB,
Jutst ucriosib3oBanus B cucreMax CKY I u EBC
pacro3HaBaHue JTUYHOCTH (CHIYIT YeJIOBEKa B KAUECTBE
6azoBoro muddepenmaropa)

0OEeCKOHTaKTHAsI MyJIbTUMO/IAIbHAS ayTeHTU(DUKALIHS
JITYHOCTH

BBLIBIICHHE TOJICTIOK OMOMETPHIECKHUX JaHHBIX (TOJI0Ca,
M300paXKeHNUs JIMLIA, IOBEICHIS)

MOHHUTOPHHT CIIeTyIOIIEro mokoyeHus — Prometheus n
Grafana, B ToM unciie B 3amuieHHbX OC u 3aKphITOR
IIPOrpaMMHOM cpene

CpeacrBa
ynpagsJjieHusi 6a3aMu
AaHHBIX

XpaHeHHe ¥ KOHKYPeHTHasi 00pa0doTKa JaHHbIX:

pa3BuTHE QYHKIMOHAIEHOCTH JI0 TpeOOBaHMH cTaHaapTa
SQL:2016

CEeKIIMOHUpOBaHMe (partitioning)

cermeHtupoBanue (sharding)

murpanus ¢ 3apyoesxxusix CYB/] nponssoncrsa Oracle, IBM,
Microsoft Ha CYB/I ¢ OTKPBITBIM HCXOAHBIM KOIOM JIHOO
CVYB]] poccuiickux pa3padOTUYUKOB

yIpaBieHNe 0a3aMH TaHHBIX HOBOTO TIOKOJICHHS
HOCTPOEHUE 0TKAa30yCTOWYMBOTO Kiactepa Ha 6aze CYB]]
00IIIeETO Ha3HAYECHUSA

XpaHEeHHUe ¥ KOHKYpeHTHas 00paboTKa JaHHBIX
ABTOMAaTHYECKNi1 MOHUTOPHHT ¥ ayIMT OTepaluii ¢ 6azamu
JIAHHBIX

ajanTanys K 00JaqHoM cpene (yHKINOHUPOBAHHS
pe3epBHOE KOIMMPOBAHNE U 00ECTICUECHIE
O0TKa30yCTOMYMBOCTH

KOHTEHHEPHOE XPaHUIIHIIE

aBapuiiHoe BoccraHoBienue (yciyra DRaaS (Disaster
Recovery-as-a-Service))

o0nayHOe TeCTUPOBaHHE

ABTOMATH3MPOBAHHAS CTPYKTYpHU3aIlHsl JAHHBIX, BKITFOUas O(DUCHBIC
JIOKYMCHTBI, TaHHBIC HHPOPMAIUOHHBIX TOTOKOB, BKJIFOYAst
COOOIICHUS YJICKTPOHHOM IMOYTHI, MTHOBEHHBIC COOOICHUS,

CpeacTBa ynpasJieHHs
0a3aMu JaHHBIX:

IPOrPaMMBI, KOTOPbIE TOJKHBI
TPEIOCTABIIATH BO3MOXKHOCTh
OpraHM3alMu U BeleHus 6a3
JAHHBIX, B TOM 4HCJIE C
UCTIOJIb30BaHUEM TEXHOJIOTHA
pacupeielIeHHOTro peecTpa

IIpuopurer 2-ro
TIopsIKa

Ionnepixka
pa3paboTKy u
BHEIPEHUS
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No | Cokpamennoe IIpuopuTeTHBIC HANIPABJICHUS MOAAEPKKHU Yposennb HanpasJjienne
HAaMMCHOBaHHE Oﬁmne cbynmmona.nbﬂue XapaKTepI/lCTI/IKl/I/B03M0?KHOCTl/l Onucanue MPUOPUTETHLIX l'lpI/IOpI/lTeTil1 MOAACPKKHA
pa3neia pasaena KJIACCOB POrPaMMHOI0

obecneyeHns
TOJIOCOBBIC COOOIICHUS U APYTHE HH()OPMAITOHHBIC
B3aMOJICHCTBHS, ¢ HCIIOIL30BaHueM TexHoornii U

9. Cucrembl Bupryanusauus ycTpolcTB U 0TKa3 0T pPeajibHOI0 CpejacrBa BUPTYAJIN3alMu: IIpuopurer 1 ro | [Nomaepxka
BHPTYAJIHM3ALHUHA U 000py10BaHMSA: MIPOrPaMMbl, KOTOPBIE JODKHBI | TOPSAKA BHEIPEHUS
ruIlepKOBepPreHTHbIe —  aJanTHBHAs BUpTyain3anus (00beJUHEHUE MHOXKECTBA o0ecreynBaTh JOCTYII K
CHCTEMBI (hU3MIeCKUX MAIIMH B OJTHY BUPTYaJIbHYIO MalIuHy, JIN0O B obmemy mysty

HECKOJIBKO BUPTYAJIbHBIX MAIIMH) I yBEIHICHHS KOH(QUTYPUPYEMBIX

BBIYMCITUTENEHOM MOIIHOCTH B3aMEH CYNEPKOMIBIOTEPAM BBIYHCIUTEIBHBIX PECYPCOB
—  YHHBEpCaJbHOE OTKa30yCTONYMBOE IPOrPaMMHO- HJIA UX JIOTUYECKOro

ompeieNIeMoe XpaHWIHIIE AaHHBIX JJIs JIIOOBIX BUIOB 00beIMHEHNS,

JTAaHHBIX — OJ09HOE, (haiiloBOC U 0OBEKTHOE abCcTparupoBaHHOMY OT
—  [OAJEPKKA IPOrPaMMHO-OIPEIEIIIEMON CETH CO annapaTHOl peatusannu

BCTPOCHHBIMHA (bYHK].II/ISIMI/I 3aIUThI Cucremsl KOHTeﬁHepl’Ba].ll'll'l HpHOpI/ITeT 1 To Hoz[z[epmca
—  ¢yHKuuoHaneHOCTH Live Migration M KOHTeiiHephI: IopsAAKa paspaboTku

(yHKIIMOHANBEHOCTE Ti100apHOTO MTyna 1aHHbIX (Global
Pool) anst noacuctemsl nporpammuo-omnpeaensemoit CXJ|
UHTETPUPOBAHHOE PE3EPBHOE KOMUPOBAHUE

3alIMIICHHAs TUIIEPKOHBEPreHTHAs HH(pacTpyKTypa
KOPTIOPaTHBHOTO YPOBHS

MUTpaIys BUPTYyaIbHBIX MAIllMH MEXY y3JIaMH KiIacTepa 1
ABTOMAaTHYECKUH 3aIlyCK B Cllyyae OTKa3a 000py10oBaHHs
obecrieueHre pabOTHI ¢ yIaJeHHBIMA pab0YrMHU CTOJIAMHA
o0ciTy)KuBaHHE HECKOJIBKUX OPTaHU3aINH, ITOIPa3IeIeHuil B
paMKax OJJHOM CHCTEMBI C 3alIUTON TaHHBIX
(MyBTUTEHAHTHOCTH PEIICHHH)

MOHHUTOPHHT 1M poBoro ombita (DEM)

nHdpacrpykrypa kak xoz (IaC)

ABTOMATH3AIHSI CETEBBIX JOCTYTOB (MPEIOCTABICHUE
PENEBaHTHBIX JaHHBIX HA0OPY TPEOYEMBIX CETEBBIX
YCTPOKCTB)

BUPTYaJIN3alNs aBTOMaTH3UPOBAHHBIX padOYNX MECT Ha
0a3e HHPPACTPYKTYp BUPTYAIBHBIX pabOdNX CTOJIOB U
mporpaMMHEIX Tpuioxenuit (VDI) ¢ noctymom mo
TEXHOJIOTHH «TOHKHH KIUSHT

anrnaparHast rpaduka Ha BUPTyalbHBIX MALIMHAX B PEXXKUME
COBMECTHOT'O AOCTyTa (OTEeYECTBEHHBII aHAJIOT TEXHOJIOTUU
NVIDIA Virtual GPU / GRID)

CHUCTEMBI, B KOTOPBIX SAPO
OIEPALMIOHHON CUCTEMBI
JIOJDKHO HMOAJCPKUBATh
HECKOJIBKO U30JIMPOBAHHBIX
9K3EMILIIPOB IPOCTPAHCTBA
TIOJIb30BATEIS
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No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
HaHMeHOBaHHe Oo0mue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHBIX ﬂpI/IOpI/lTeTal NOAAEPKKH
paszjiena pasneia KJIACCOB MPOrPaMMHOI0

obecneyeHns
Ooecneyenne:

—  (yHKUMOHANBHOCTH MPOrPAMMHOI0 00eCIICUeHNS HAa YPOBHE
MHPOBBIX aHAJIOTOB, HCIOJIB3YEMBIX B TOCYAapPCTBEHHBIX
OpraHax ¥ rocy/lapCTBEHHbBIX KOMIIAaHHSX C YYETOM
TpeOOBaHMI! K (PYHKIIMOHAIHHBIM, TEXHHYECKIM U
9KCILIYaTalMOHHBIM XapaKTePUCTUKAM, IIPEIbsBIEMbIM
TOCYAapCTBEHHBIMH OpPTaHaMH ¥ TOCY/IapCTBEHHBIMA
KOMITaHUSIMH K COOTBETCTBYIOIINM KiaccaM (THIIaM)
POTPAMMHOI0 00eCIICUECHHS

—  COBMECTUMOCTH MPHKJIAIHBIX POCCHHCKHAX MPOrPaMMHBIX
IIPOJYKTOB MEXy COOOM, a TaKXKe C 0TeUECTBEHHBIM
KOMITBIOTEPHBIM 1 CEPBEPHBIM 000pYI0BaHUEM

—  paboTOCIOCOOHOCTH MPHUKIIAIHOIO IPOrPAMMHOI0
o0ecTiedeHUS TPY NCTIOIB30BAHIH O0IIECHCTEMHOTO
HpOrpPaMMHOT0 oOecrieueHus (ONepaluoOHHbIE CHCTEMBL,
cepBepHoe u cpszytoriee [10, 6a3bl qanubix u gpyroe 110),
CBEJICHUS O KOTOPOM BKJIIOUEHBI B €IMHBIH peecTp
poccutickoro 110

10. | CpeactBa IlepeBoa TexcTa NporpaMM B HA00P HHCTPYKI U HA MAIIHMHHOM CpeacTrBa NOATOTOBKH Ipuoputer 1-ro | IHognepxkka
pa3padoTkn sI3bIKe HCMOJIHEMOTO Ko/ia: Tops/IKa pa3paboTku
NpPOrpaMMHOro TIPOTrpaMMHOE 00ecIIeUeHHE,
obecrieyeHus U Co3naHue NPUIIOKEHUI 111 OTIPe/IeIeHHOTO0 IIAKeTa POrpaMm, KOTOPOE JIOJDKHO MEPEBOJINTD
co3JaHus nJaT¢opM, onepaluoOHHbIX CHCTEM, B TOM YHcJe: TEKCT MPOTPaMMBbl Ha
NPHJI0KEHHI —  IPOrpaMMHbIX IUIaTHOPM (KOHCTPYKTOPOB), KOTOPBIE BbICOKOYPOBHEBOM SI3bIKE

JIOJDKHBI TIO3BOJISITH pa3padaThiBaTh U 3a1yCKaTh MPOrpaMMHUPOBaHMs B HabOp
[IPUIIOKEHUS HMHCTPYKIMH Ha MAIIMHHOM
SI3BIKE (acceMOITepEl,
XpaHeHHe BepcHii 0JHOI0 H TOIO e T0KYMeHTAa: TPaHCISITOPBI, KOMITHIISITOPHI,

—  BO3BpallleHue K OoJiee paHHUM BEpCUSIM HMHTEPNPETATOPLI, PEAAKTOPbI

—  ompenesicHUE AaTHl M HCTOYHUKA M3MEHEHUH CBs3CiA)

CpeacTBa BepCHOHHOTO IMpuopurer 1 ro | INoanepxka
AynuT 6€30IaCHOCTH HCXOHOT0 KO/1a C HCI0JIb30BaAaHHEM KOHTPOJIs1 HCXO/IHOT'0 KO/1a: nopsaaKa paspaGoTku 1
ABTOMATH3HPOBAHHBLIX CPEJCTB U PY4YHOIi 00pad0oTKHM JaHHBIX: [pOrpaMMHoe obecredeHue, BHEAPCHUA

- 3alyUTa rOTOBBIX KOJOB MPOTPpaMM WJIN UCXOAHBIX TCKCTOB
oporpaMm OT UX aHaJin3a U BOCCTAHOBJICHHUS

KOTOPOE JIOJDKHO TTO3BOJISITH
XPpaHUTb HECKOJIbKO BEpCUil
OJIHOTO M TOTO 7K€ JOKYMEHTa
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
Oo0mue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHBIX l1pI/IOpllTeTa1 MOAAEPKKHU
pasjiena KJIACCOB MPOIrPaMMHOI'0
obecneueHus
W ITpY HEOOXOTUIMOCTH
Ooecneyenne: BO3BpaIIaTh K Oosree paHHUM
—  (yHKUMOHAJIBHOCTH MPOTPAMMHOI0O 00ECIICUCHHMS HA YPOBHE | BEPCHAM U OMPEIACIATH KEM U
MHPOBBIX aHAJIOTOB, HCIOJIB3YEMBIX B TOCYAapPCTBEHHBIX Korza OBbIIN CIETIaHbl TE WIIH
OpraHax ¥ rocy/lapCTBEHHbBIX KOMIIAaHHSX C YYETOM VHbIE N3MEHEHHUS
TpeOOBaHMi K pyHKINOHAIHHBIM, TEXHIYECKAM 1 BubdauoTexu moanporpamMmm IMpuopurer 1 ro | INoanepxka
DKCILIYyaTalMOHHBIM XapaKTePUCTUKAM, LIPELbBIIAEMbIM (SDK): HOpsAIKa pa3paboTKu U
TOCYAapCTBEHHBIMH OpPTaHaAMH ¥ TOCYIapCTBEHHBIMU KomruiexT cpencts BHEIPCHUS
KOMITaHUSIMH K COOTBETCTBYIOIINM KiaccaM (THIIaM) pa3pabOTKH, KOTOPBIH A0IDKEH
POTPAMMHOI0 00eCIICUECHHS MO3BOJISITh Pa3paboTYHKy
—  COBMECTUMOCTH MPHKJIAIHBIX POCCHHCKHAX MPOrPaMMHBIX HIPOrpPaMMHOT0 00ecTIeueHUs
IIPOJYKTOB MEXIy COOOM, a TaKXKe C 0T€4EeCTBEHHBIM CO3/JaBaTh NPUIIOKEHUS IS
KOMITBIOTEPHBIM 1 CEPBEPHBIM 000pYI0BaHUEM OTIPEEICHHOTO MaKeTa
—  paboToCcHOCOOHOCTH MPUKIATHOTO IIPOrPAMMHOIO [POrpamMM WiH I1aThopMmbl,
o0ecTiedeHUS TPY NCTIOIB30BAHIH O0IIECHCTEMHOTO WJTH OTICPAITMOHHBIX CHCTEM
IPOrPaMMHOTO 00€CTIEUCHHUS (ONIEPAIIMOHHBIE CHCTEMEI, Cpenpl pazpaboTku, [puopurer 1-ro | [ommepxka
cepBepHoe u cBsizytouiee [10, 6a3bl ganHbIx 1 apyroe [10), TECTUPOBAHUS U OTJIAAKH: IopszKa paspaboTku u
CBEJICHUS O KOTOPOM BKJIIOUEHBI B €IUHBIA peecTp HHTCTPUPOBAHHBIC BHCNIPCHUA
poccutickoro 110 MPOrpaMMbl, KOTOPBIE JIOJKHBI
OBITh HEOOXOIUMBIMH IS
Pacuiupenne pyHKIHOHAIBbHBIX BO3MOKHOCTEH MPUJIOKEHUI 1 pa3pabOTKu NIPOrPaMMHOIO
HHTErpanuy ¢ HHGOPMAIHOHHBIMHU CHCTEMAMHU: obecreyeHust, BKIKOYAOLIHE
—  HHTerpanus ¢ NpHIOKESHUIMH U HHPOPMaINOHHBIMA CICIHAIN3HPOBAHHOC
cucTeMamu IPOrpaMMHOE OOecredeHue,
—  yaydmeHne QYHKIHOHAJIA COBMECTHOH paboThI pabodnx TTPOLEAYPLI 1 TOKYMCHTEI
IpymI Cpeacrsa aHajiau3a Ipuopurer 1-ro [oanepxka
—  yny4menue GyHKIMOHA A aHATUTHIECKOH 00paboTKH HCXOJHOr0 KOJa Ha nopAaKa paspaboTky 1
JIAHHBIX, MHTEPAKTUBHBIX JIEMEHTOB BBOJIAa U YIPABJICHUS 3aKJIaIKH H ysI3BUMOCTH: BHEIpEHUA
JIOKyMEHTaMH CpEZICTBa, KOTOPBIE TOJDKHBI
—  pacuipenue QyHKIMOHAILHBIX BO3MOMXKHOCTEN TEKCTOBBIX HO3BOJIATH MPOBOAUTD &y /IT
PEZIAKTOPOB 210 YPOBHS YHKLHOHAIA MUPOBBIX JIUIEpOB, B | 0C30MACHOCTH HCXOHOTO
TOM YHcie GyHKIHOHATA TS PAGOTHI ¢ GONBIIMMH KOZia ¢ HCTIONMB3OBaHHEM
00BEeMaMU TAHHBIX ABTOMATH3HPOBAHHBIX CPECTB
—  pacumpeHHe aHATUTHYECKHX BO3MOXKHOCTEH TaONINIHBIX U py4HO# 06paboTKI NaHHEIX
PEAKTOPOB 111 pabOThI CO CBOJHBIMH TAOIULAMHE 1 Cpencrea paspadoTku Tpuopurer I-ro | Hoanepxka
MPOrpaMMHOro ofecriedeHust | MOpsAKa pa3paboTku

BHEITHIMH MHOTOMEPHBIMH JIAHHBIMH
TpaHCIILU MaKpocoB U aBToMaru3anuu Microsoft Office Ha

HAa OCHOBe HEeHPOTEeXHOJIOTHil
M MCKYCCTBEHHOIQ

23




No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
HaHMeHOBaHHe Oo0mue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHBIX IlpI/IOpI/lTeTa1 MOJAEPKKH
pa3neia pasaena KJIACCOB MPOIrPaMMHOI'0

obecneueHus
CpPEJCTBa, HEe NMEIOIINE JINICH3HOHHBIX OTPaHHYCHUHN 110 HHTEJIeKTa:
pacnpoCTpaHeHHIO TIPOTrpaMMHOE 0OecIIeueHHE,
— ucnoJsib3oBaHue TexHoioruit UM juist opranuzanmum noucka KOTOPOE€ OJDKHO I103BOJIATH
Ha €CTECTBEHHOM SI3bIKE B OOJBIINX MAcCUBaX JOKYMEHTOB pa3pabaTbIBaTh MPOIYKTHI HA
— IOArOTOBKA JJOKYMEHTOB, IPE3€HTALUN, OpraHUu3aluu OCHOBE TEXHOJIOTHH
COBMECTHOH pabOTHI y4aCTHUKOB 00pa30BaTEIHLHOTO KOMIIBIOTEPHOTO 3PEHMA,
npouecca 00pabOTKH €CTECTBEHHOTO
— ofecrieueHne COBMECTHMOCTH | TTOIICPKKH (hOPMATOB, A3bIKA, paCIIO3HABAHUA 1
S3BIKOB, MIPUQPTOB, MAKPOCOB ¥ HHOTO (QYHKIHOHAIA B CHHTE3a pE4H, a TAKKE
JIOKYMEHTaX O(DUCHBIX NPUI0KEHUH MEXKTY MOAYJIH PCKOMEHIATEJIbHBIX
CYILLECTBYIOIIUMU U NEPCIEKTUBHBIMU OTCYECTBECHHBIMU U CPEICTB 1 CPCACTB MOANCPKKH
3apyOeKHBIMU O(UCHBIMH IPUII0KEHUAMHI NPUHATHS PELICHHI
—  pacrmo3HaBaHHE TEKCTa B COOTBETCTBUU C Hnrerpuposannbie Hpuopurer 1 ro | Iomrepxka
(DyHKIMOHAIBHOCTBIO CYILECTBYIOIINX aHAJIOTOB MHUPOBBIX nnaT(])opMu“;[.]m Co31aHNsA NOpAAKa paspaboTku
JU/IEPOB NMPUJIOKECHUH
IIporpammusie maTgopMsel
(KOHCTPYKTOPBI), KOTOPBIE
JIOJKHBI TIO3BOJIATH
pa3pabarbiBaTh U 3a11yCKaTh
TPUITO0KEHUS
Cucrems! nmpegorBpamenns | [Ipuoputer 1-ro | IHognepxkka
aHAIN3a U BOCCTAHOBJIEHUs] | NOpAJKa BHEJIPEHUS
HCTOJIHSIEMOro Koaa
nporpaMm:
IIpoTrpaMMHOe o0ecTieueHue,
KOTOPO€ JI0JDKHO IO3BONATh
3aIMIIATh TOTOBBIC
HCIOJHAEMBIE KOJbI IPOTrPaMM
VIV UCXOJTHBIE TEKCTHI
IpOrpaMM OT HX aHaJIN3a U
BOCCTaHOBJICHUS

11. | OnepauuonHbie YnpagsiieHue yCTpoiicTBAMM M NPUJIOKEHUSIMM: BcrpoeHHblie cucTeMHbIE [Ipuopurer 1-ro | [Nonaepxka
CHCTeMBbI H cpecTBa —  KOHTpOIIb U yYET [10JIb30BaTeNeii, CETEBBIX PECYPCOB, NpOrpaMMsl HopsiKa pa3paboTku
BUPTya/IU3allMHU yIpaBJeHue 00bEKTaMH C UCIOIB30BAHIEM CHCTEMHBIX ONE€PANNOHHBIE CUCTEMBI!
cepBepoB, cereil u MOJIMTHK, TpauuecKue MHCTPYMEHTbI aAMUHUCTPUPOBAHUS, | BCTPOCHHbIE CUCTEMHbIC
MePCOHATBHBIX KITMEHTCKUE U CEPBEPHBIE KOMITOHEHTEHI, CPECTBA YTIPABIISFOIIHE TIPOTPAMMEBI,

KOMIIBIOTEPOB HMHTETPALUH C IPYTHMHU KOPIIOPATHBHBIMH KaTalOTaMH, KOTOPBIE TOJDKHBI XPAHUTHCS B

MOCTOSHHOM IMaMSITH 1
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Ne | CokpamenHoe IIpropuTeTHBIC HANIPABJICHHUS MOAIEPKKH YpoBensb Hanpasaenne
1
HaHMeHOBaHHe Oomue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | Onucanve NPUOPUTETHLIX | IPHOPHTETA MOAAEPKKHU
pasaena pasaena KJIaCCOB IIPOrPpaMMHOI0
obecneueHus
BKIoUast Microsoft Active Directory 00eCTeunBaTh YIpaBICHUE
—  ympasieHHE KOH(UTypanusiMu BBIHCIIUTEIbHBIMA
—  paspabotka npukiIagHbIX npuiokeHuii (middleware u pecypcamu ycTpoicTs (6J10K0B
¢dpeitMBOpKH) yIpaBlIeHUs yCTPOHCTBAMHU),
—  YTWINTHI U ipaiiBepbl, KpUTHUYHbIE A7 (PYHKIMOHUpOBaHus | BKJIIOYas CMapT-KapTel, H UX
TPOTPaMMHOTO obecrieueHUS B3aNMOJICUCTBUEC C BHCUTHEN
—  CepBEpHasd BUPTyalM3alys, CETU U XpaHWINILA cpeaou
—  ympaBieHHe MOGHIBHBIMH YCTpOICTBAaMH 1 npriokenmsivu | CPEACTBA obecetenus Hpuopurer 2 ro | Iomtepkka
—  mynstunnatgopmensas OC peatbHOrO BpeMeHH 06.124HBIX 1 Topsnka paspaboTki u
—  ajanranus, o0ecrieueHne MUTPalK 1 COMPOBOXK/ACHHS pacnpeacaeHHbIX BHC/pCHUA
CBOOO/IHO pacrpocTpaHseMbIX MHOTOILIAT(GOPMEHHBIX BRIMHCITEHNH:
cpexacTs pazpaboTku npuinoxenuid (juuensust GPL / LGPL) HgOI’paMMH, KOTOPBIC JOJLKHbL
Jutst oreuecTBeHHBIX OC W anmapaTHbIX aTdopm ? cenednBarh CeTeBOH6
BHEIITHUI) AOCTYI K 001LeM
—  OIIepalOHHAs CUCTEMa, UCIIOJIHsAeMas Ha KOMIbIOTepax ) octy temy
MyJTy pacipeieICHHBIX
0011IeTo Ha3HAUCHHMS ¥ Ha YIPABISAIOMNX KOMIBIOTEpax
N KOHQHUTYPHPYEMBIX
CIEHATN3UPOBAHHBIX KOMMYTAI[HOHHBIX YCTPOMCTB,
BBIYHCIUTEIbHBIX PECYPCOB
TpeTHa3HavYeHa JJIsl TPAHCIISAIUY 3JIEMEHTOB MPaBHIT
obpaGoTkn Tpaduka crexa OC Linux B ycTpoiicTeo- OmnepanyoHHbIE CHCTEMBI Ipuoputer 1-ro | IHognepxkka
crieruIHBIC TUPEKTUBHI pa30opa N M3MEHEHHS CETEBBIX obmero HasHaeHu: Hopsjka BHC/peHUA
AKETOB OTIEPAIIMOHHBIE CHCTEMBI,
— 00paboTka AaHHBIX (CTaHIapTHHIE (YHU(PULIUPOBAHHEIE) KOTOPbIE 10KHBI OLITE
. obecrieunBaTh
KOMMYTaTOPHI U CTPOUTENLCTBA CETEH IEHTPOB, (byHKIORUpOBANTIE Ha
cTaHJapTHbIE (YHU(ULIUPOBAHHbIE) KOMMYTATOPbI IJL YHEH P .
. . CPEACTBAX BBIYUCIUTEIBHON
CTPOUTENILCTBA CETEH ONIEPaTOPOB (PUKCHPOBAHHON H
MoGHITbHOI CBI3H) TEXHHUKH OOLIEro Ha3HAYCHUS
. abounie CTaHLIUM, cepBepa
—  pa3paboTka MPUITOKEHUH JJIs TPOTPAMMHUPYEMBIX CETEBBIX (p L, CepBepa)
TpOLIECCOpOB OnepanuoHHbIEe CHCTEMbI ITpuopurer 1 ro | Ioanepxka
. PeaJbHOro BpeMeHH: HopsKa pa3paboTku u
—  ymOpaBlICHHE IepeJlaueii CEeTeBbIX JaHHBIX 10 (PU3MYECKUM OTICPAIHOHHBIC CHCTEMEL -
KaHajaM CBSI3W M B CPeJie BUPTYaIH3aLNH KOTOpOE AOMAHE! ,
~  TOICPKKA 1 3Kcnny§Tang CTAaHAAPTHBIX KOMMYTAaTOPOB OBeCTIeUHBATS MPE/ICKAZYEMOE
JUISt CETEH 1[CHTPOB 0OPabOTKH NAHHBIX 1 CETEH OMIEPATOPOB | poyrs 66naGoTKH
CBAM. HEHpeaCcKa3zyeMo
BO3HUKAIOIIMX BHEITHUX
Obecneyenne 1 MOAAEPKKa pabOThI ONEpANMOHHELIX CHCTEM: COBLITHI
— cpg:[a 3aIycka Koja nll{)nnqmeﬂnn, COBMECTHMAA ¢ WIMPOKUM  ["NjoGu e nag onepanmonnas | [proputer 1 ro | Hoiepika
Habopom miargopm (Runtime) cucrema: HopsaKa pa3paboTku

cepBep npwiokeHuit (Application Server)

OIICPAIMOHHBIC CUCTCMBI,
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No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
HaHMeHOBaHHe Oo0mue pyHKIHOHATbHbIE XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHBIX ﬂpI/IOpI/lTeTal MOAAEPKKHU
pa3neia pasaena KJIACCOB POrPaMMHOI0

obecneyeHns
KOTOpBIE JIOJKHBI OBITh
ObecneyeHnne: TIpegHa3HAYCHBI I
—  (pyHKIMOHANBHOCTH IIPOIPAMMHOIO 00ECIICYEHHS HA YPOBHE | CMAPT(OHOB, IJIAHILIETOB WA
MHPOBBIX aHAJIOTOB, HCIOJIB3YEMBIX B TOCYAapPCTBEHHBIX APYTUX MOOMIIBHBIX
OpraHax ¥ rocy/lapCTBEHHbBIX KOMIIAaHHSX C YYETOM YCTPOWCTB
TpeOOBaHMI! K (PYHKIIMOHAIHHBIM, TEXHHYECKIM U
9KCILIYaTalMOHHBIM XapaKTePUCTUKAM, IIPEIbsBIEMbIM
TOCYAapCTBEHHBIMH OpPTaHaAMH ¥ TOCYIapCTBEHHBIMU
KOMITaHUSIMH K COOTBETCTBYIOIINM KiaccaM (THIIaM)
MIPOrPaMMHOTO 00eCTIeUeHHS
—  COBMECTUMOCTH MPHKJIAIHBIX POCCHHCKHAX MPOrPaMMHBIX
IIPOJYKTOB MEXy COOOM, a TaKXKe C 0TeUECTBEHHBIM
KOMITBIOTEPHBIM 1 CEPBEPHBIM 000pYI0BaHUEM
—  paboTOCIOCOOHOCTH NPHKIIAHOTO IPOrPaMMHOIO
obecriedeHns IPH MCTIOTb30BAHNH 00IIECHCTEMHOTO
IPOTPaMMHOTO o0ecTiedeHus (OIIepalliOHHBIC CHCTEMEI,
cepBepHoe u cBsizytouiee [10, 6a3bl ganHbIx 1 apyroe [10),
CBEJICHUS O KOTOPOM BKJIIOUEHBI B €IMHBIH peecTp
poccutickoro 110

12. | HoBble YrnpapieHne KOHTeHTOM, KOMMYHHKAIIMOHHBIE H COLUATBHbIC KoMMyHHKanHoOHHOE Ipuoputer 1-ro | IHognepxkka
KOMMYHHUKAIHOHHbIE | CEePBUCHI H TEXHOJOTHH (COHMATbHBIE CETH, MECCEH/IZKePBI, nporpaMMHoe ofecredeHue | MopAnKa pa3paboTKu 1
HHTEpPHeT BH/I€0CEPBHUCHI): ¥ WHBIE KJIACCHI BHEIPCHUA
TeXHOJIOTHH —  ABTOMAaTHYECKOE BbISBJICHHUS HEJIOCTOBEPHOM MH(OpMaluy | IPOrPAMMHOIO 00€CIICYEHHS,

B TEKCTOBBIX COOOIICHUAK, N300PKCHUAX (KAPTHHKAX ),
BUJICOKOHTEHTE, KAcaIoIIeicsl MyOIMYHBIX HONUTUIECKUX U
COIMABHBIX COOBITHI, B TOM YHCJIE Ha OCHOBE:

O  aHaJIU3 B PeXHUME PEealbHOI'0 BPEMEHH [10TOKA
JTAaHHBIX, BEISIBIICHUE [IETTOYEK PACIPOCTPAHEHHS
HH(OIOBOAOB, HACHTU(HUKANKS HH()OIOBOIOB, B
TOM 4HCJIE PACIPOCTpaHsIeMbIX 6oTamu (00T-
CETSAMH);

o cOop, XpaHEHUE U KaTaJIOTru3alys MaTepHaios,
MPU3HAHHBIX HEOCTOBEPHBIMY MII HOCSIINX
DKCTPEMUCTCKUM U MHOM MPOTUBOIPABHbII
xapakTep (TEKCTHI, (POTO, BUICO, ay/IHo);

O NpeJOCTaBJIEHHE POCCHHCKHM COLMAIBHBIM CETSIM
BO3MOXKHOCTH JIOCTYINA B PEXKHME PEabHOTO

yTBepkacHHbIe [Ipukazom
MunkomcBszu Poccun ot
22.09.2020 Ne486, B uactu
MpOrpamMm, KOTOPEIe
001aaroT CIeAYIOMAMHA
(PYHKIHOHATBHBIMH
XapaKTepUCTUKAMU H
BO3MOKHOCTSIMH:
yIpaBiieHHE KOHTEHTOM,
KOMMYHUKAIIMOHHBIC U
COLIMAITbHBIE CEPBUCHI U
TEXHOJOTHH (COIHATbHBIC
CETH, MECCCHIIKEPHI,
BUJICOCEPBUCEHI),
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

BPEMEHH B 3aKpBITOM KOHTYpE K 00pa3zam JaHHbBIX
MaTepHaJIOB C [IEJIBI0 UX WACHTH(HUKAINN HAa CBOMX
IUIOIA/IKAX M OPTaHU3AINN AaBTOMATHYECKOTO
MH(OPMHUPOBAHNS MOJIB30BATEICH.
cbop, xpaHeHue 1 00paboTka MHGOPMAIHHK IO LETEBHIM
AyTUTOPHUAM TOCTABKH TEKCTOBOTO W ayAHOBH3YaJIBHOTO
KOHTEHTa
WHTEIUICKTYa IbHEIA JHHAMUYCCKIH aHaJIN3 BHUICOTTOTOKA
(TOHANBHOCTH, COJIEP )KaHNE, BCTPOCHHAS PeKIaMa U TIp.)
IaTGOPMBI BUICOXOCTHHTA C PACIINPEHHBIM
(yHKIIMOHANOM (YHUBEpCaIbHbIE OM3HEC-MOJIEIH IS
padoThI ¢ IPOU3BOAUTEISIMU M IIOCTABIIMKAMHU KOHTEHTa,
BCTpPOCHHBIE TexHOooruu UM 11 co3nanust KOHTEHTa U
PEKOMEHTAIHi)
aBTOMaTH4YecKoe POPMUPOBAHHUE TUTPOB IS
ayIUOBU3yaJIbHOTO KOHTCHTA, BKIIFOUAs IIaTGopMy
pacro3HaBaHUsI PEUH ¥ IEPEBOJIA B TEKCT
MIONCK BHZEO B ceTH MHTepHET 10 OTAEIBEHBIM
Buzieo(pparMmeHTam U 1oa0opa BUJIEO 110 aHAJIOTUYHOMI
TEeMaTHKe
JIOCTaBKa TEKCTOBOT'O WJIM ayJMOBH3YallbHOIO KOHTEHTA
KOHEYHBIM ITOTPEOUTENSIM Ha OCHOBE MX TPEABITYIIETO
OIbITa B3aUMOJEICTBUSI C KOHTEHTOM JaHHOM TeMaTUKU
pacrpeneieHHOe XpaHeHne u JocTaBka koHTeHTa (CDNs):
reorpadYecKy pacipeeiieHHas ceTeBas HHQPacTPyKTypa,
MO3BOJIAIONIAS ONITUMH3UPOBATH IOCTABKY U AUCTPUOYIIHIO
MEIMAaKOHTEHTa KOHEYHBIM MTOJIb30BATENISIM POCCHHCKUX
MeauanmiaThopm
BEISBIICHHIE HapyIICHUH MpaB rpaxaad B cetn HTEpHET Ha
OCHOBE aBTOMAaTHYECKOI'0 aHaJIM3a KOMMYHUKAILIMOHHBIX
cpex (couuanIbHbIE CETH, MECCEHUKEPBI,
MHOTOITOTTF30BATEIIECKAC HTPHI)
BBIIBIICHHE TIPOSBIICHUN NIPeIHAMEPEHHBIX OCKOPOIICHUH,
TpaBu, yrpo3 u np. (kndoepOysunHT) B cetn MIHTEpHeT Ha
OCHOBE aBTOMAaTHYECKOT0 aHAIN3a KOMMYHUKAITHOHHBIX
cpen (colnagbHbIE CETH, MECCEHJIKEPBI,
MHOT'OI10JIb30BaTEIbCKUE UTPhI)
(hopMHUpOBaHNE TEMATHIECKAX CO0OIIECTB (TTOI00p

HUHTCJJICKTYalibHasA r€HCpanus
M aganrtanusg KOHTCHTA,
pacno3HaBaHKe
CTCHCPUPOBAHHOI'O KOHTCHTA
(deep fakes), mouckoBo-
PEKOMEHAATEIIEHBIE CEPBUCHL
U TEXHOJIOTHH, UTPOBLIC
CEPBHUCHI U TEXHOJIOTUH.
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

cobeceTHUKOB 10 MHTEpECcaM, MOTPEOHOCTSIM) B COIMATLHBIX
CeTsX M MHBIX KOMMYHHKAI[MOHHBIX CEPBHCAX: HAYKa,
obpa3zoBaHue, podeccroHabHas IESITEIbHOCTD,
BOJIOHTEPCTBO, TBOPUYECTBO, CIIOPT U TIP.

MIPOBEICHUE MHOTOIOIH30BATEIILCKUAX OHJIAMH-
BHICOKOH(]EpeHITII

KOZHMPOBaHKE/ IEKOJUPOBAHNE BHCOCUTHANIA PA3TIHYHBIX
(hopMaToB € PazIUUHON CTEIEHBIO CHKATUS
pacnpocTpaHeHre ayTHOBU3YalIbHOTO KOHTEHTA O 3arpocy
(c UCII0Ib30BaHUEM KOPOTKHX CCBUIOK HIIH [OCPEICTBOM
BCTPaWBaHMs B KOHCYHBIC KAHAIBI PACTIPOCTPAHCHUS KYCKOB
TUIIEPTEKCTOBOM Pa3MeTKH)

CO3/1aHre KOMMYHHUKAIIMOHHOU TIATQOPMBI C KIIUSHTCKUM
MIPOrpaMMHBIM 00ECIIEYeHUEM U ITU(PPOBAHHBIM KaHAJIOM
B3aUMO/ICHCTBUSI MEK/TY MOTB30BATEILCKUMH YCTPOWCTBAMU
C MPUMEHEHHEM CepTU(UIIUPOBAHHBIX CPEICTB
KPHUNTOTpa)HueCKOM 3aUThH HHHOpMAIHU

CO3/1aHre KOMMYHHKAIIMOHHOTO Xa0a, 00beAUHSIONICTO
YUETHBIC 3aIUCHU [10JIb30BATENICH B PA3IMYHBIX
KOMMYHHKAIIMOHHBIX HHTEPHET-CEPBUCAX U
MPEIOCTABIIIONIMN CKBO3HOM TOCTYII JIJIst OOIIEHUS ¢ OJTHON
TUTOMIA/IKH C MCTIOJIb30BaHMEM Pa3HbIX COICEeTeH 1
MECCEH/PKEPOB

CO3/1aHIe KOMMYHHUKAITMOHHOTO CepBHUCa (MECCCHIDKEP),
OpPHEHTHPOBAHHOTO HA KOMMEPYECKOE B3aMMOICHCTBUE
noab3oBareineit (UI1, camozanstoie) ¢ GyHKIMEH cMapT-
KOHTPAKTOB M CUCTEMOM 3JICKTPOHHBIX B3aMMOPACUCTOB

HHTennekTyanbHas reHepanys U aianTanusi KOHTEHTA.
PacnosnaBanue creHepupoBaHHOro konrenrta (deep fakes):

TapreTUpOBaHHAs aBTOTCHEpAIMs KOHTEHTA 110 3aJaHHOU
TEMaTHKEe C y4ETOM MPOGHIMPOBAHUS TOIH30BaTENEH
(rpynm noJb30BaTenel, cOOOMIECTB B COIMANBHBIX CETAX),
aBTOPCKHX CIICHAPUEB U YCTPOWCTB mpocMoTpa (cMapt-TB,
wianierst / cMaptdonsl, [IK / HOyTOyKn)

JIUHAMUYCCKAS aJIalTaIisl 3JIEMCHTOB KOHTCHTA B PEIKUME
pearbHOro BpeMeHH (BEIOOp BHEIIHOCTH aKTEpPOB U T.J.) Ha
OCHOBE ITOJTH30BATEIILCKIX HACTPOCK M (FIUTH) alanTallii
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CoxpamieHHoe
HANMeHOBaHMe
pa3aena

IlpuopuTeTHBIE HATIPABJIEHUS MOJAEPKKA

O6mue pyHKIHOHATbHBIE XapAKTEPUCTHKH/BO3MOKHOCTH

pasjiena

OnucaHue NPHOPHUTETHBIX
KJIACCOB MPOrPaMMHOI0
odecmeueHus

YpoBensb
npuopurera’

Hanpasienue
MO EPIKKH

BHUJICO T10]T HOBBII TEKCT, TEeHEPAIINH TIEPCOHaKa C
MIOBTOPEHUEM KPYITHOM U MEJIKOH MOTOPHKI U MHMUKH
PACIO3HABAHHUE CICHEPUPOBAHHOTO U BBIIABACMOI0 32
peajbHBII KOHTEHT

reHepanys KOMILIEKCHOTO pa3BIIeKaTe/IbHOr0 KOHTEHTa Ha
0ase BBOIHBIX OT aBTOpa (TeHeparms BujeopuiapMa Ha 6ase
crieHapus) U (WIn) reHepaluy 1 aBTOMaTH3alyy FeHepauun
KOMIUIEKCHOTO KOHTEHTA Ha 6a3e epCOHATFHOTO TPO(HIIs
HOTPeOUTENs ¢ MUHUMAIBHBIM Y9acTHEM aBTOPa

H0HCKOBOAPCKOMCHI{&TCJ’IBHLIC CEPBHUCHI H TEXHOJIOTHH:

HHJIMBU/IyallbHas 10CTaBKa M NOTpeOIeHre KOHTeHTa Ha 0a3e
Pa3MYHBIX JIMYHOCTHBIX aCTIEKTOB MOTPEOUTENS
PEeKOMEeH/1aTeIIbHbIE CEPBUCHI, OCHOBAHHbBIE Ha IIPOrPAMMHOM
KOMIIIEKCE KOJITabopaTUBHON (DMITBTPAINH (TIPOTHO3BI
MOBEJCHNUS TIONb30BaTeNeH HCXOA U3 HAKOMJIEHHOU
uHpopMaIn 006 MHTEpecax U BKycax APYTuX
MI0JIb30BaTeNel)

YIpaBJICHUE IPOLECCAMHU U3BIICUCHUS, IPEOOPAa30BaHuUs U
3arpy3Ky JIAHHBIX JUIS TTOIKITIOYEHHS K PeKOMEHAATEIbHBIM
cepBHCaM KOHEYHBIX OTpeOuTeneit

MHTEIICKTYJIbHBIHN TTOUCK U aHAJTN3 MEANaKOHTEHTA
pa3BUTHE JINYHOCTH ITOTpeOuUTeNs Ha Oase
PEKOMEHIATEIBHBIX TEXHOJIOTHH, B TOM YHCIIC CEPBUCHI IS
MHIUBHUIYaJIbHOTO IPOTHO3MPOBAHMS KAPHEPHOTO PA3BUTUS
U UL TUHAMUYECKOTO MOHUTOPUHTA COCTOSIHUI
(HacTpoeHus) yenoBeKa

HMHTEJUIEKTYaJIbHBIHM TOUCK 110 PA3JIMYHBIM BUIAM
MEIMaKOHTEHTA, B TOM THCJIC HHTEIJIEKTYaIbHOTO aHAIH3a
BUJIEONIOTOKA HA BCEM IIOTOKE JaHHBIX U CHCTEM BbISIBICHUS
LIENIOYCK PACIIPOCTPAHCHUS HH(OIIOBOJIOB U UIACHTU(PUKALINI
HHQOTIOBOZOB, PAaCTIPOCTPAHIEMEIX OOTaMu
MHJEKCUPOBAHUE U Pa3METKa ayANOBU3yalbHOIO KOHTEHTA
JIMHAMHWYECKUH aHaIN3 TeHICHIINA N3MEHEHNUST Ha TTOTOKE
JAHHBIX

MIOCTPOCHUE TPACKTOPHH KapbepHOTO PA3BUTHS Ha OCHOBE
IpoQUIMPOBaHUS NOJIb30BaTelIeH (C UX COorIachs) o
ppOBOMY ClIely Ha 00pa3oBaTeIbHBIX HHTCPHET -
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MO EPIKKH

mIaThopMax U CepBUCAX

HEHpOHHAS CETh, MO3BOJISIOIIAS B ABTOMATHUECKOM PEeKIME
POBOJIUTH OLCHKY MPO(ECCHOHAIBHBIX KAYCCTB U
KOMIIETEHIINI KaHIUAATOB Ha BAKAHCHUN HAa OCHOBE
OTKPBITBIX PE3IOMe, 00EeCIICYNBAIOIIast BEIOOP ONTUMAIBHOTO
COOTHOIIIEHHST «COMCKATENh BaKaHCHS» ¢ (POPMUPOBAHHEM
(TIpu HEOOXOIUMOCTH) COMCKATEII0 PEKOMEHIAIHI JIIs
JIOCTIDKEHHS COOTBETCTBHS TPESOOBAHHMAM pabOTOIATEINS

Hl"pOBLle CEePBUCHI U TEXHOJIOI'HU:

NpeIocTaBICHUEe MTHOBEHHOTO JIOCTYIIA K HTpaM 110
pa3IMYHBIM KaHaiaM 1orpedienus (Bed-Opaysepsl,
cMapT(HOHBI, UTPOBBIE KOHCOIH, VR-04KH) - 0OmaqHas
HUTpOBas IIATHopMa

pa3paboTka U pacrpoCcTpaHeHUE B CETH MHTEPHET HIPOBOTO
IPOTPaMMHOTO o0ecTiedeHus (KOMITBIOTePHBIE/BUACO UIPHI U
MOOMIIbHBIE UTPbI)

Pa3BepThiBaHNEe KOPNOPATUBHOI KOMMYHHKALMOHHOM Cpebl U
B3aumojeiicreue B uHTepdeiice BKC:

OpraHM3alysl ayiuo- U BUICOKOH(EpEeHIMH ¢ OTKpHIThIM API
C BO3MO>KHOCTBIO HHTETPALUH B CYHIECTBYIONINE CETH BUEO
/ aynmokoH(epeHIICBA3H, YaT CepBEPOB (B TOM UHCIIE
3aIIMIICHHBIX) JUIsl OCYIECTBICHHS KaK
BHYTPUKOPIIOPATUBHBIX KOMMYHHUKAIINH, TaK U HAIlCJICHHbIC
Ha HIMPOKHUM KPYT MOJIb30BaTeIeh

BCTpanBaHME Ha allapaTHbIC MIaT(GOPMbI TEPMUHAIOB
BUI€OKOH(EPEHIICBS3M (3aMelleHHe UIMIOPTHBIX aHAJIOTOB)
ycTaHoBKa Ha APM

KOJIMpOBaHMe / IEKOANPOBaHKUE BUEO / ayMOIIOTOKOB Ha
OCHOBE HellpoceTel Ams Leneld ONTUMU3aUY UPHUHBI
TTOTOKA MPY HATYYIIEeM KadecTBE M300pakeHNs / 3ByKa
BOCCTaHOBJICHUE U300pakeHUs / 3ByKa [IPU HAJTMYUH
MOTEPSIHHBIX YacTeil moToka B peansHoM Bpemenn (Forward
Error Correction) u (1) MaCKUPOBKH / BOCCTAHOBJICHHUS
0C3BO3BPATHO YTEPSHHBIX YacTel BHIICO / ayINOMOTOKA C
MOMOLLBIO Helpocerei

yIydIIeHHE KauecTBa OOIICHNS Ha KIMEHTCKOH CTOPOHE:!
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No | Cokpamennoe IIpuopHuTETHBIC HANIPABJICHHUS MOJICPKKI Yposensn Hanpasienue
1
HAaNMeHOBaHUe O0mue GyHKIMOHATBbHBIC XaPAKTEPUCTUKH/BO3MOKHOCTH | OnucaHue NPUOPUTETHLIX | IPHOPHUTETA MO EPIKKH
pasjaeia pasjena KJIACCOB IPOrPaMMHOI0

odecmeueHus

3BYK — 9XOIIOJIaBJICHUE, TITyMOTIOIaBJICHHUE T.]I.; BUJIEO —
00paboTKa OCHOBHOTO / 3aHeTo (hoHa N300paKeHNS,
onpezeneHue (pacno3HaBaHue) 0ObEKTOB, CICKECHHE 32
o0BeKTaMu | T.1.

— nojuepxka BuneokoHpepenuuii Ha I1K u B narepdeiice
KOPIIOPATHBHOTO MECCEHIKEPa

—  co3nanue 1udpoBoro paboyero Mecta COTPYIHHUKA C
nmoctynioM kK BKC n3 MOOHIBHOTO MecCeHpKepa
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