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1. OBIIAAA XAPAKTEPUCTHUKA

OObpazoBaTenbHasi MporpaMMa BbICIIEr0 00pa30BaHMsl 0 HampasieHuto noarotoBku 09.03.04
[IporpamMmHuas unxkeHepust pazpaboraHa Ha ocHoBe PI'OC BO, mpodeccnoHanbHBIX CTaHAAPTOB, C
Y4€TOM NOTPEOHOCTEH pernoHaIbHOrO PhIHKA TPYAa, TPAAULIMNA U TOCTHKEHUN Hay4HO-TIe1aroruueckon
IIKOJIbI YHUBEPCUTETA C YUETOM TpeOoBaHUi (peiepanbHOro 3aKOHOJaTeNIbCTBA.

OOpazoBatenbHas IporpaMma BKIJIIOYaeT B ceOs: omnucaHue, ydyeOHbIM IIaH C rpaduxom
y4ueOHOro mporecca, paboyue mporpaMMbl JUCHMILIMH, IPOrpaMMbl IPAKTHK, HTOTOBOW aTTecTaluH, a
TaK)XK€ OLIEHOYHbIE U METOAMYECKHUE MaTepHalibl, padouyro MporpaMMy BOCIHMTAHUS, KaJIEHIAPHbIN IJ1aH
BOCITUTATEILHON paboThI, (HOPMBI ATTECTAIUH.

[Ipu peanuzauuu o00pa3oBaTeIbHOW MNPOrpamMMbl MPUMEHSIOTCS JJIEKTPOHHOE O0O0ydeHHeE,
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

OOpa3oBarenbHasi MporpaMMa HMeEeT CBOeH I1enbl0 (OPMUPOBAHUE YHHUBEPCANbHBIX U
obmenpodeccCHoOHANBHBIX KOMIIETCHIIMK B cooTBeTcTBUM ¢ TpeboBanusmu DPI'OC BO, a Taxxke
npodeccroHalIbHbIX KOMIIETEHIIHH, chOopMyJIMPOBAHHBIX CaMOCTOSITENIbHO Ha OCHOBE
npoeccuoHaNbHBIX CTAHIAPTOB, MOTPEOHOCTEH PErMOHAIILHOTO PhIHKA TPY/Aa.

[Ipodune noaroroBku HcKycCTBEHHBIH MHTEUIEKT, TIyOOKoe OOyueHHME U aHaju3 JIaHHBIX
OpPUEHTHPOBAH HA MPO(ECCHOHANIBHYIO IEATEIbHOCTD B CIEIYIOMIMX 00nacTax (chepax):

O6actu u cepbl Kox u HaumenoBanue | Kox u Haumenosanue | Koapl 1 HauMeHOBaHUS
npodeccuoHaTbHON npo¢eCcCHOHAIEHOTO 0000111eHHOH TPYHAOBBIX (YHKITHIA
JeSITETbHOCTH CTaHJapra TpyAOBOH pyHKIIMK
06 Cs3b, nuadopmaruonnsie | 06.001 IIporpammuct C HNnrerpanus C/01.5 Pa3pabotka
¥ KOMMYHHKAIIMOHHBIC MIPOTPaMMHBIX IPOIIEyp HHTETPAIIUN
TEXHOJIOTHHU B cepe MOJyJIeHd U IPOrpaMMHBIX MOAYJICH;
UHIYCTPHAIBHOTO KOMITOHEHTOB U C/02.5 OcymiectBienue
MIPOU3BOJICTBA IPOTPAMMHOTO IIpOBEpKa MHTErpaluu
oOecrieyeHus s paboTOCTIOCOOHOCTH | MPOTrpaMMHBIX MOAYJIEH
UH(POPMAITMOHHO- BBIITYCKOB Y KOMIIOHEHTOB U
BBIYUCIIUTENLHBIX CHCTEM POTPaMMHOTO MIPOBEPKH
Pa3IMYHOIO HAa3HAYEHHUS IIPOAYKTa pabotocnocoOHOCTH
BBIITYCKOB IIPOTPAMMHOTO
IPOJIyKTa

BbInyCKHUKK MOTYT OCYIIECTBISATh MPOPECCHOHATBHYIO NEATENBHOCTh B IPYTHX O0NACTAX WU
chepax mnpodeccHOHANBHON NEATEeIbHOCTH TMPU YCIOBHM COOTBETCTBUS YpPOBHS HMX OOpa3oBaHHs U
MOJTy4YE€HHBIX KOMIETSHIINI TpeOOBaHUAM K KBaTu(pUKaLUU paOOTHHKA.

B paMKax OCBOCHH: ITPOTpaMMbl BBIITYCKHHKH I'OTOBATCA K PCIICHHUIO 3a/]a4 HpO(beCCHOHaHBHOﬁ
ACATCIIbBHOCTHU CICAYIOIICTO THUIIA:
HpOI/I3BOIICTBGHHO—TCXHOJ'IOFI/I‘IGCKHﬁ.

[Ipodune noaroroBku HcKycCTBEHHBIH MHTEUIEKT, TIyOOKoe OOyueHHWE W aHajdu3 JIaHHBIX
KOHKPETH3UPYET COJEepKaHUE MpOorpamMmbl MyTeM OpHEHTaluu Ha obsactu/chepsl mpodeccrnoHanibHOM
NeSITeIbHOCTH  BBIMTYCKHUKOB; TMPOU3BOACTBEHHO-TEXHOJIOTUYECKUH, TMPOEKTHBI THUIBI 3a7a4 |
cleqylolue 3aJaud  NpOoPEeCcCHOHATBHON JESATENIbHOCTH BBIMTYCKHUKOB MPHUMEHEHHE aJITOpPUTMOB
o0Oy4deHHus1 Ha HeCTaHAApTHBIX 00beMax JaHHBIX, IPUMEHEeHue U (WiK) pa3paboTKa aJropuTMOB, METO/IOB
U TEXHOJIOTUA 00pabOTKM €CTECTBEHHOro s3bIKa, NpUMeHeHue u (Wih) pa3paboTka aJrOpUTMOB



pacro3HaBaHUs ¥ TeHEpaluy pedr, 1000yueHUe alanTalus 1 ONTUMH3AII TeHePaTUBHBIX MOJIENEH Mo/
cnenuduueckre 3aJaud M YCIOBHS MPUMEHEHMs, NPOCKTUPOBaHUE, pa3paboTka U HMHTErpanus
MHTEJJICKTyallbHBIX areHTOB Ha 0a3e TeHepaTUBHBIX MoOJIelei, opraHu3anusi B3aUMOJACHCTBUS C
TeHEpaTUBHBIMHU MOJICTISIMU 4Yepe3 MPOEKTUPOBAHUE, aHATU3 M MPUMEHEHHE MPOMIITOB, MPUMEHEHUE U
() pa3paboTKa apXHTEKTypbl TIyOOKHMX HEHPOHHBIX CeTei, mpuMeHeHue u (Wiau) pa3paboTka
COBPEMEHHOW apXHMTEKTypbl T'€HEPATHUBHBIX TIyOOKHX ceTeil, mpumeHeHune U (wiM) pa3paboTka
QITOPUTMOB, METOJOB M TEXHOJIOTUH KOMIIBIOTEPHOTO 3PEHHUS, MPUMEHEHHE AJITOPUTMOB OOyUEHHUs C
MOJIKPEIJICHUEM, MTPOBEJICHUE NEPEIOBBIX UCCIEIOBAaHUM B 001acTH (DyH/IaMEHTAIBHBIX U T€HEPATUBHBIX
Mojieiell, TMpOBEACHHE TMEepPEOBbIX HCCIEIOBAaHUM B OOJACTH yHpPaBIEHUS, PEIICHUS, areHTHbIX M
MYJIbTUATCHTHBIX ~ CHUCTEM; OOBEKThl NPO(ECCHOHATBLHOW  JEATENbHOCTH: bosbline  JaHHBIE,
MH(ppaCTPyKTypa JaHHBIX, IPOIECCHl U3BIICUEHHUSI, TpaHC(HOpPMALIMK U 3arPy3KH JAHHBIX, TOTOKU JaHHbIX,
m1atGopmMbl XpaHEHUs, JaTaceTbl, OTYETHI, METPUKU MOJEJeH, CTaTUCTUYECKHE MOJENH, MOJAEIH
MaIIMHHOTO OOyYeHHs, MPU3HAKH, OOyYarolIue/TeCTOBbIE BBIOOPKH, aBTOMATH3allds IOATOTOBKH
JaHHBIX, 00y4YEeHUsI, TECTUPOBAHUS, BHEAPEHUS 1 MOHUTOPUHTA MOieliel, BHEIPEHHBIE CEPBUCHI; 00JIaCTH
3HaHHUA MPOPECCHOHATBHON JESATeNbHOCTH: MAIIMHHOE O0O0y4YeHHe, TIJIyOOKHe HEUpPOHHBIE CETH,
KOMITIBIOTEPHOE 3peHHe, OOJbllhe S3bIKOBBIE MOJENW, TEHEpaTUBHbIE MOJENH, OO0ydeHHe cC
MOJIKPETIJICHUEM.

B pa3pabGotrke oOpa3oBaTenbHOM MOpOrpaMMbl NPUHUMAIM  ydacTUE MPEACTaBUTEIN
npeanpuaruii-naptaepon [TAO "UKII3", OO0 "CrengAn Uuunosamuu", OI'BY "UPLIHUT", Vpanbckuii
6ank [TAO «Coepbank Poccun», OO0 "TPUINBU".

OOpasoBarenbHas MporpaMma HMEET TOCYAapCTBEHHYIO aKKpeauTanuio. [ocynapcTBeHHas
UTOTOBasi aTTECTAllMsl BBHIMYCKHUKOB SIBIISICTCS O0S3aTENbHON M OCYIIECTBIISICTCS TIOCIE BBITIOJTHECHUS
oOydJaronuMmcs y4eOHOro TuTaHa WIM WHAMBUAYAJILHOTO y4eOHOrO IUIaHa B TOJHOM OObeMme (Jactb 6
cratbu 59 denepanpHoro 3akoHa ot 29 nexabps 2012 r. N 273-®d3 "O6 obpa3oBanuu B Poccuiickoii
denepanun").

I'MA 1o HampaBJIEHUIO TMOATOTOBKM BKJIIOYAET: TOCYJAPCTBEHHBIM HK3aME€H M 3alluTy
BBIITYCKHON KBATM(PUKAIIMOHHON PabOTHI.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
OBPA3OBATEJIbHOM ITPOI' PAMMBbBI

Pe3y.]'IBTaTLI OCBOCHUA 06p3.30BaTCJ'ILHOI71 mporpamMmabl  ONIPCACIIAOTCA HpI/IO6peTaeMHMI/I
BBIITYCKHUKOM KOMIICTCHUOUAMU, T. €. €TI0 CIIOCOOHOCTBIO MNPUMCHATHL 3HAHWUA, YMCHUSA, HABLIKU B
COOTBCTCTBHHU C 3aJJa4aMU HpO(I)eCCHOHaHLHOﬁ JCATCIIbHOCTH.

HepequL (I)OpMI/IpyeMBIX Y BBIITYCKHHKA KOMIIETCHIIUM 1 HHAWKATOPBI UX JOCTUKCHUS:



dopMupyembie
KOMIETEHITUH (KOJI
1 HAUMEHOBaHHE

NunankaTopbl JOCTHKEHUS
KOMIIETEHIIUHN

Pesynbrarsl 00yueHus
(3HAHUS, yMEHUS, IPAKTUYECKUH OIIBIT)

KOMITETEHIINH )
VYK-1 Cnocoben OcyuiecTBIIsIET OUCK 3HaeT: crnocoObl MEpBUYHON 00pabOTKH
OCYIIECTBIIATh uHGOpPMAINH; UCTIONIB3YET uHbOpMAINH; MEXaHU3M BOSHHUKHOBEHHSI
TIOUCK, KPUTHYECKUI aHaAIH3, NpOOJIEMHBIX CUTYyaIllil B pa3Hble HCTOPUUECKHE
KPUTHYECKUI CHUCTEeMaTH3alnIo0 U 0000IIEHNE | SMOXH; MPUHIUIIBI cOOpa, aHaIn3a, 00paboTKU U
aHaJU3 U CUHTE3 UHGOPMAITUH JIJIS PEIICHHUS 00001eHns HHPOPMAIIHH.
uHbopMaIuuy, MOCTaBJICHHBIX 33]1a4 YMeeT: HaXOAUTh U KPUTHYECKH aHaJN3UPOBaTh
MIPUMCHSITh MHPOPMALINIO, HEOOXOAMMYIO JIJIsl pEIICHUS
CUCTEMHBIN MOCTaBJICHHOM 3a/1a4M; aHATU3UPOBATh
HOAXOJT ISt pa3IUYHbBIE CIIOCOOBI MPEOAOICHUS MPOOIEMHBIX
pelieHus CUTYyalllii, BOSHUKABILINX B HCTOPUH,
MIOCTaBJICHHBIX OCYILECTBIIATH TIOUCK, AaHAJHU3 U CUHTE3
3a1a4y UCTOpUYECKON HHPOPMALINK; CUCTEMATU3UPOBATh

coOpanHyt0 HH(OPMAIINIO, BEIOUPATh MPUEMBI 1
METOABl 00Pa0OTKH SMIIUPUUECKUX JAHHBIX.
Hmeer nmpakTU4eCKUi ONBIT: AEKOMIO3ULIMI
MOCTABJICHHOM 3a/1a4H, Bbliesss e€ 0a30BbIe

COCTABJISIIOLIME; BBISBICHUS U CUCTEMATU3AIINI

Pa3IMYHBIX CTPATETUN JEHCTBUM B MPOOIEMHBIX

CUTYalMSIX; IPUMEHEHHS CTATUCTUUECKUX
METOI0B 00pabOTKU IMIUPUUYECKUX TAHHBIX.

VK-2 Cnocoben
ONPEIEINSTh KPYyT
3a/1a4 B paMKax
MMOCTaBJICHHOM
1Ie7TU ¥ BRIOUpaTh
OINTUMAaJbHEIE
CIIOCOOBI UX
pelieHust, uCXos
13 IEMUCTBYIOIINUX
MPaBOBBIX HOPM,
AMEIOIIUXCS
pecypcoB u
OTpaHUYCHUHN

Omnpenenser Kpyr 3a4a4d B paMKax
MOCTABJICHHOM 11€TT1; BBIOUpAET
ONTHMAaJbHbIE CIOCOOBI UX
peleHus B paMKax JEHCTBYIOIINX
IIPaBOBBIX HOPM, UMEFOIINXCS
PECYpPCOB U OrpaHUYEHUI

3HaeT: MPUHILIMIIBI TPOTHO3UPOBAHUS COLIMATIBHO-
HKOHOMHUYECKOTO Pa3BUTHUS B YCIOBUSIX
OTPaHUYEHHOCTHU pecypcoB|1]; meTobl
ONTUMU3ALMH PEUICHUN KOHKPETHBIX 3a]1a4, C
y4E€TOM UMEIOIUXCS OTPAaHUYEHUN; TPUHIUIIBI
MPUHATHS SKOHOMUUYECKUX PEUICHUHN B YCIOBUSIX
OTPaHUYEHHOCTH PECYPCOB.

YMeeT: OlleHUTh MOTPEOHOCTh B pecypcax u
TUTAHUPOBATh UX HUCIIOJIb30BAaHUE MPU PELICHUN
3aj1a4 Ipo(heCCUOHABHOM JIeATEehHOCTH;
MPOEKTUPOBAThH PEUICHHE 3a/1a41, BbIOUpast
ONTUMAJIBHBIN CIIOCO0 €€ pelIeHus.
HNmMeet npakTUUeCKUI ONBIT: UCIIOIb30BAHUS
9KOHOMHUYECKOM MH(POPMALIUH JUIS
MIPOTHO3UPOBAHMSI COLTUATBHO-3KOHOMUYECKOTO
Pa3BUTHS; PEIICHUs TOCTaBICHHBIX 3a]1a4, C
y4E€TOM HMEIOLUXCS PECYPCOB U OTPaHUYEHUN;
aHaJM3a albTePHATUBHBIX BAPUAHTOB PEIICHUN
JUISL TOCTUKEHUS ONITUMANIbHBIX PE3yJIbTaToOB;
MCIONB30BaHUS YKOHOMUYECKON HH(POpMAITTT
JUIS IPUHSTHSL pelieHui B cepe
npodeccuoHaNbHOMN NeATeIbHOCTH.




VK-3 Cnocoben
OCYUIECTBIIATh
coIranbHOE
B3aMMOJICHCTBHE U
peaIN30BbIBATH
CBOIO POJIb B
KOMaH/JIe

Ocy1ecTBisieT colualbHOe
B3aUMOJICHCTBHE C IPYTUMHU
YIEHAMU KOMaH/bl, B TOM YUCIIE
y4acTByeT B 0OMeHe
uHpopManuei, 3SHaHUSAMH U
OTIBITOM

3HaeT: 3TUYECKUE HOPMbI U YCTAHOBJICHHBIE
IIpaBWIa KOMaHIHOU paboThI; 3PPEeKTUBHBIE
CTpaTreruyu KOMaHIHOTO COTPYAHUYECTBA JJIs
JOCTH)KEHUS TIOCTABJIEHHON 11€JIM; OCHOBHbBIE
KOHIIENIIIMU B3aUMOJICHCTBHS B KOJUIEKTUBE,
BaXHOCTh OpraHU3alluy KOMaH/IHOM paboThI i
JIOCTUKEHUS TOCTABJIEHHOM 1IEJIH.
YMeeT: HeCTH JTMYHYI0 OTBETCTBEHHOCTb 32
pe3yJIbTaT; NPEeABUIETh PE3YIbTaTh
(mocnencTBUs) TUYHBIX ACUCTBUH, TUTAHUPOBATH
MIOCJIEI0BAaTENbHOCTD IIAT0B JJIs1 JOCTHXKEHHUS
3aJIaHHOTO Pe3ynbTaTa, OIPEEIIUTh CBOIO POJIb B
KOMaHJIE.

NMeer npakTUYECKUii OMBIT: yYacTHsI B OOMEHE
uH(bopMaIueil, 3SHAaHUSIMH U OTIBITOM B MHTEpecax
BBITIOJTHEHHSI KOMAaHIHOM 3a/1aun; paboThl B
HaMpaBJIeHUH JTUYHOCTHOTO, 00Pa30BATEIBHOIO U
npo¢eCCHOHAILEHOTO POCTa; B3aUMOJICHCTBHS C
JPYTUMU WICHAMHU KOMaH/bL, B T.4. y4acTHUs B
oOMeHe MH(pOopMaIHed, 3HAHUSIMHU U OIBITOM, U
MPEe3eHTAI[MH PE3yabTaTOB paOOThl KOMaH/IbI.

YK-4 Cniocoben
OCYILIECTBIIATh
JIEJIOBYIO
KOMMYHUKAITUIO B
YCTHOU U
MUCbMEHHOM
dbopmax Ha
rOCyJ1IapCTBEHHOM
a3bIke Poccuiickon
denepauuu u
WHOCTPaHHOM(BIX)
s13bIKe(ax)

JleMOHCTpUpYyeT yMEHHE
OCYILECTBIIATh JAETIOBYIO
KOMMYHUKAIUIO B YCTHOH 1
MUCbMEHHOM (hopMmax,
UCTIOJIb30BaTh METOJIbI U HABBIKU
JIEIIOBOTO OOIIIEHUS Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickon ®enepanuu u
WHOCTpPaHHOM(BIX) SI3bIKE(ax)

3HaeT: poJIb PyCCKOTO SI3bIKa KaK
rOCyIapCTBEHHOIO s3blka Poccuiickoi
®denepannn; 0CHOBHbIE (POHETUYECKUE, JIEKCUKO-
rpaMMaTHYeCKHEe, CTUINCTUICCKAE OCOOCHHOCTH
M3y4aeMOro MHOCTPAHHOTO SI3bIKA.

YMeeT: rpaMOTHO O0IIATHCS C TPEACTAaBUTEISIMHU
Pa3HbBIX KyJIbTYP U HAIIMOHAJIBHBIX TPYIIIL,
YUUTHIBASI KX CHIEIU(UKY; BEIPAKATh CBOU MBICITH
B YCTHOW M MUChbMEHHOU popMax Ha
WHOCTPAHHOM SI3BIKE.

HNmeeT nmpakTHYECKUIl OMBIT: 1€JI0BOM
KOMMYHUKAIIUH B YCTHOW U MUCbMEHHOH (popmax
Ha rocyapCTBEHHOM si3bike Poccuiickoi
®denepanun; 0OIIEHUS HA HHOCTPAHHOM SI3bIKE,
[I€PEBO/Ia TEKCTOB C MHOCTPAHHOTO SA3bIKa Ha
PYCCKHH S3BIK.

YK-5 Cnocoben
BOCTIPUHHMATh
MEXKKYIBTYPHOE
pazHooOpasue
oOmiecTBa B
COILIMATBHO-
HUCTOPUYCCKOM,
THYECKOM U
dunocodpcrkom
KOHTEKCTax

Oo0mamaeT 6a30BBEIMH 3HAHUSIMH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX
COLMAITbHO-UCTOPUIECKOTO
pa3BuTHs 00IIECTBA U €TO
KyJIBTYPHOM MHOTO00Opa3uy;
OpueHTHPYETCS B KYJIBTYPHOM
pa3HooOpa3uu 001eCTBa,
coOIroMaeT STUYECKUE HOPMBI
MOBEJICHUS U TOJIEPAHTHO
BOCIIPHHHUMAET KYJIBTYPHOE

MHOT000pasue o0IIecTBa

3HaeT: QpyHIaMEeHTaJIbHbBIE TOCTHKEHUS,
M300peTeHMs], OTKPBITUS U CBEPIICHMUSI,
CBSI3aHHBIC C PA3BUTHUEM POCCUMCKOU
roCyAapCTBEHHOCTH, 0COOEHHOCTH COBPEMEHHOM
MIOJINTUYECKON OPraHU3alUKU POCCUNCKOTO
obmecTBa, PyHIaMEHTATBHBIE IICHHOCTHBIC
IIPUHIUIIBI POCCUNCKON TOCYNapCTBEHHOCTH
(MHOTOOOpA3ME, CYBEPEHHOCTD, COTTIACHE,
JIOBEpUE U CO3UJIAHUE), & TAKXKE [IEPCIIEKTUBHbBIE
LIEHHOCTHBIE OPUEHTUPBI POCCUICKOTO
[UBUJIN3AIMOHHOTO Pa3BUTHA (CTAOUIBHOCTD,




MUCCHSI, OTBETCTBEHHOCTb U CIPaBEUIUBOCTB);
OCHOBHBIE 3TaITbl HCTOPUKO-KYJIETYPHOTO
pasButusa Poccun, 3akoHOMepHOCTH
HCTOPUYECKOTO MPOIECCa; OCHOBHBIC
dunocodckre napagurMbl COBPEMEHHOTO
MHPOBOTO COOOIIECTBA.

YMeeT: aJleKkBaTHO BOCIIPUHUMATh aKTyabHbIe
COLIMAJIbHBIC U KYJIBTYPHBIC PA3IU4Ns,
YBXXUTEIHHO U OEPEKHO OTHOCUTHCS K
UCTOPUYECKOMY HACIEIUIO U KyJIBTYPHBIM
TpaJAULIUAM;

HaXOAMTH U UCIIOIH30BATh HEOOXOAUMYIO JIIS
CaMOpa3BUTHS U B3aUMOJICUCTBUSA C APYTUMU
JTOEMU UHGOPMAITHIO O KYJIBTYPHBIX
0COOEHHOCTAX M TPAAUILIMSIX PA3ITUYHBIX
COILIMATILHBIX TPYIIIT; IPOSIBISITH B CBOEM
MOBE/ICHUHU YBAKUTEIbHOE OTHOILIIEHUE K
UCTOPUYECKOMY HACIIEIUIO U COLMOKYIBTYPHBIM
TPaJAULIUAM Pa3IMYHBIX COLUAIBHBIX TPYII,
OTIMpPAIOIIEeCs Ha 3HAaHHE ITAIIOB HCTOPHUECKOTO
pa3Butus Poccun B KOHTEKCTE MUPOBOUM UCTOPUH
U KyJTBTYpPHBIX TPATUINI MHPA; COOTHOCHUTH
(haKThl, IBIEHUS U MPOLIECCHI C HCTOPUYECKOU
3MOXO0H, BOCIIPUHUMATH MEKKYITBTYPHOE
pa3HooOpa3ue o0IIecTBa B COIUATBLHO-
HUCTOPUYECKOM KOHTEKCTE; IPUMEHSTH MPUEMBI
bunocodckoro MEPOBO33PEHHUS B TIPOIIECCE
U3yUYCHUS IPOOITEMBI.

HmeeT npakTu4yecKuil ONBIT: BIAJCHHs HaBbIKAMU
OCO3HAaHHOT'O BHIOOPA IEHHOCTHBIX OPUEHTHUPOB U
IpaXKAaHCKOM MO3ULINMU; apTyMEHTHPOBAHHOTO
00CYXJIeHHsI U pelIeHus mpolieM
MHPOBO33PEHYECKOTO, OOIIECTBEHHOTO U
JUYHOCTHOTO XapaKTepa; BIaJICHUs HaBBIKAMU
CaMOCTOSITEJIbHOTO KPUTUYECKOTO MBIIIICHUS Ha
OCHOBE Pa3BUTOTO YYBCTBA I'PAXKTaHCTBEHHOCTH U
MaTpUOTHU3Ma; aHaJIN3a COLUAIbHO-KYJIbTYPHBIX
npo0ieM B KOHTEKCTE MUPOBOI HCTOPUU U
COBPEMEHHOTO COITUyMa.




VK-6 Criocoben
YIPaBISTh CBOUM
BpEMCHEM,
BBICTPanBaTh U
peann30BhIBaTh
TPAEKTOPHIO
CaMOpa3BHUTH HA
OCHOBE
MIPUHITUTIOB
o0Opa3oBaHusi B
TeYeHHe Bcel
JKU3HU

['paMOTHO yIIpaBisieT CBOMM
BPEMCHCM, BBICTPANBACT U
pean30BBIBACT COOCTBCHHYIO
TPACKTOPHIO PA3BUTHS HA OCHOBE
MPUHITUIA HETPEPBIBHOTO
00pa3zoBaHus

3HaeT: OCHOBHbIE MPaBUJIA TNIAHUPOBAHUS
BPEMEHH IIPU CAMOOPraHU3alMK BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThI, PEyCMOTPEHHOM
paboueit mporpaMmMoi y4eOHOU TUCITUTIITUHBL.
YMeeT: KpUTUYECKH OIIeHUTH 3((HEKTUBHOCTH
HCIIOJIb30BAHNS BPEMEHU IIPU PELICHUN
MOCTABJICHHBIX 3a]1a4, a TAK)Ke, OTHOCUTEIHHO
MIOJTy4YE€HHOTO pe3yibTara.
lIMeeT npakTUYeCKUi OTBIT: OLEHKU JTHYHOCTHBIX]
PECYPCOB I10 JOCTUKEHHUIO LI€TIEH yIIpaBlIeHUs
CBOHMM BpPEMEHEM JJIsl yCTIEUTHOTO BHITOTHEHUS
MOPYYEHHOUN pabOTHI U CAMOPA3BUTHUS.

VK-7 Cnocoben
MOJIIEPIKUBATh
JOJIKHBIM YPOBEHb
buznIecKom
IIOATOTOBJICHHOCTH
J71 00eCIIeUeHH
MTOJIHOIICHHOM
COLIMAJIBHON U
npodheccuoHAIBHO
U IeATeIbHOCTHU

JleMoHCTpHUpYET PU3UIECKYIO
MOJrOTOBJICHHOCTbH JIJIS
o0ecrieyeHns: OITHOIICHHOM
COITMATBLHOM U PO ECCHOHATLHOM
JESITEIIBHOCTH

3HaeT: TEOPETUUECKUE OCHOBBI H3y4aeMbIX
CUJIOBBIX BUJOB criopTa[2]; OCHOBBI (hU3UYECKOM
KyJBTYPBI 7151 0CO3HAHHOTO BbIOOpa
3I0pOBbECOEpEraromux TEXHOIOTHi[ 3 |; HaydHO-
MPAKTUYECKHE OCHOBBI (PU3UYECKOM KyJIBTypBI U
CIIOPTa; OCHOBBI 3I0pPOBOT0 00pa3a KU3HU U
(bu3nUecKoil KyabTypHI.

YMeeT: BBINOIHATH KOMIUIEKCHI (PU3KYIBTYPHBIX
YIPaKHEHUM; IOAACPKUBATD JOJKHBIM YPOBEHb
(u3nuecKoil MOAroTOBICHHOCTH.

MMeeTt npakTHYECKUH OIBIT: YKPEIICHUS
WHAUBUIYaJIbHOTO 3/10POBbSI C TOMOIIIbIO
KOMIUIEKCA (PU3KYIBTYPHBIX YIIPaKHEHHIA;
3aHATUH (QUKYIBTYPOM 10 (PUTHEC MPOTPpaMMaM;
3aHATHH (PU3NYECKOI KyIbTypOil U CIIOPTOM;
dhopMHUpOBaHUS 3I0POBOTO 00pasza v CTUIIS

KHU3HH.




3Haer: MNPUYKUHBI, IPU3HAKU U ITOCICACTBUA

VK-8 Cnocoben | Wnentuduimpyer onacHOCTH U
OMaCHOCTEH, CIIOCOOBI 3aIIUTHI OT YPE3BbIYANHBIX

CO3/1aBaTh U OIICHUBaeT ()aKTOPBI PUCKa,
TIOJ/ICPKMBATh B OMHpPACTCs Ha MPUHITUITBI CUTYaIUi; OCHOBBI 0€30IaCHOCTH
HOBCGIIHCBHOfl CO31aHUA 1 HOZ[I[ep)KaHI/ISI PKU3HEACATCIIbHOCTH, Teﬂe(bOHBI CJIy7K6 CITaCCHUA,
JKA3HU U B 0€30IMacHBIX YCIOBHIMA [IpaBHJIa TIOBEJICHUS B YPE3BBIYANHBIX CUTYAIIHSX.
po¢eCCHOHAIBEHO JKU3BHEASATEILHOCTH IS YMmeeT: uAeHTUPHUIUPOBATh OTIACHBIEC U BPEIHBIC
i IeITeIbHOCTH | COXPaHEHUS PUPOTHOU CPEIbl U (axTOpBI B paMKax OCYIIECTBISCMON
Oe3omacHbIe obecreueHrs yCTOMUYUBOTO NeSATeTbHOCTH; CO37aTh O€30IaCHbIE YCIIOBUS
YCIIOBUS pa3Butus oOmecTBa; [Ipumenser | peamu3anuu npodeCCHOHAIBHOMN IeATEIPHOCTH

JUIsL COXPAHEHMsI IIPUPOIHOM CPEIbl, IS

obecriedeHns: yCTOWYMBOIO pa3BUTHsI OOLIECTBA.
Hmeer npakTUueCcKui ONBIT: CO3JaHUs B CBOEH
IIOBCEAHEBHOM XHU3HU U B PO(PeCCHOHATLHON

KI3HEESITETILHOCT| CIOCOOBI ¥ TEXHOJIOTUU CO3aHuUs
U ISl COXpaHeHMsI| U NOoAJepKaHHs Oe30MacHbIX
IIPUPOAHON CPENBL,| YCIOBHU KU3HEAEATEIBHOCTH, B

oOecrnieueHus MOBCE/IHEBHOM JKU3HU U B
YCTOWYUBOTO npohecCHOHABHOM JESITEIbHOCTH 0€30I1aCHBIX YCIOBUMN
pa3BUTHUA NEeSATENIbHOCTH, aJTOPUTM YKU3HEACSITENbHOCTH; MOAIEp>KaHusl O€30MaCHbIX
00111eCcTBa, B TOM | OKa3aHUs NIEPBOI MOMOIIH, B TOM YCJIOBHM JKU3HEACSTEIIBHOCTH.
YHClie IPU yTrpo3e quclie TIPU yTpo3e U

1 BOBHUMKHOBCHHH | BOBHHMKHOBCHHH qpe3BBIqafIHBIX
quSBBIqafIHBIX CI/ITyaI_[I/Iﬁ 1 BOCHHBIX KOH(l)J'II/IKTOB

CUTyalul U
BOCHHBIX
KOH(ITUKTOB
YK-9 Cnocoben JleMoHCTpUpYET YMEHHE 3HaeT: TEOPETUIECCKUE OCHOBBI 0€30IIaCHOCTH
MPUHUMATh IPUHUMATh 0OOCHOBAaHHbBIE TpYyZla ¥ OXpaHbl OKPY>KaIOIIEl Cpe/Ibl; 001ue
000CHOBaHHBIE HKOHOMHYECKHE PELICHUS MIPUHIIMITBI 3KOJIOTUYECKOW OTBETCTBEHHOCTH
HKOHOMHYECKHE MPEINPUITUIA U OPraHU3aLHH.
pelieHus B YMeeT: OlleHuBaTh PUCKU SKOHOMHUYECKHX
pa3IMYHBIX pEIIeHUH C TOUKH 3pEHUs BIUSHUS Ha
o0macTsax 0€30MacHOCTh MIEPCOHANA U SKOJIOTHIO0 PErHOHA.
PKU3HEAESITeTbHOCT Nmeer npakTUyecKuii OMbBIT: TPUHATHS
u 000CHOBAHHBIX YdKOHOMHYECKHUX PEIICHUH B
KOHKPETHBIX )KHU3HEHHBIX CUTYalIUsX.
YK-10 Criocoben OcymecTBIsTh 3HaeT: HopMbl Konctutynuu PO u denepanbHOro
dbopmupoBaTh  [pOoheCCHOHANBHYIO AESITETbHOCTh 3akoHa Nel14-®3 («O nmpoTuBOAeCTBUI
HETEepIUMOe Ha OCHOBE Pa3BUTOTO HKCTPEMUCTCKOM IEATEIBHOCTUY) U APYTUX
OTHOIIIEHHUE K MIPaBOCO3HAHUS, TIPABOBOTO NPaBOBBIX aKTOB, PETYIHPYIOMIUX OOpHOY €
MPOSIBJICHUSIM | MBIILIJICHHSI, TIPABOBOM KYJIBTYPHI, HKCTPEMU3MOM U TEPPOPHUIMOM.
HKCTPEMH3MA, HETEPIUMOTO OTHOIICHHUS K YMeeT: apryMeHTUPOBAHHO BHICTYIIATh MPOTUB
TeppopU3Ma, KOPPYIIMOHHOMY HOBEJICHUIO | pacTpOCTpaHUTENEH Ue HEHaBUCTH, BPAXKIbl U
KOPPYIIITUOHHOMY TUCKPUMUHAIIMH, IEMOHCTPHUPYS TOHUMAaHUE
MOBE/ICHHUIO U BaXHOCTU MUPHOT'O COCYIIIECTBOBAHUS U
MIPOTUBOJICIICTBOBA TOJIEPAHTHOCTH.
Th M B NmeeT nmpakTHUECKHIl ONBIT: NPOABUKEHUS UIEH
npo¢eCCHOHAIBHO 0 BaYXHOCTH I'paXXJIaHCKOH MO3uIu B 60pboe ¢

AKCTPEMHU3MOM, TEPPOPU3IMOM H KOPPYIILIUEH.

U IeATeILHOCTHU




Cnocoben
OCYIIECTBIIATh

NEeSATEIbHOCTD C
y4EeTOM
onpeneaeHus
KOPPEKTHOMN POJIU
NN B paznuuHbIX
mmpoleccax,

aHajm3a
MOCJIENCTBUI
npumenenusa M-
TEXHOJIOTHH,
STHYCCKUX
MPUHLIUIIOB

VYK-11 [SS-1] | U-1. YuuTsiBaeT B pa3paboTke u

CBOIO TPY/IOBYIO | KOHLEMIMK MHTEIJIEKTA, S3bIKa,

3KcIuryarauuu cucrem MU
bunocodckre 0CHOBAHUS

3HaHHUA, arCHTHOCTHU

N-2. ITpuMeHsieT METOANKH
paboTHI C ITHYECKUMH U
COIMATbHBIMH PUCKAMH,

BO3HUKAIOIUMU HA Pa3HBIX

3Haer: -

[U-1, BY] ocHOBHBIE 3 THYECKUE TPUHIIUITBI
(oTCcyTCTBUE TUCKPUMUHAIINH, CTIPABETUBOCTD,
YeJI0BEKOOPUEHTUPOBAHHOCTh, OTBETCTBEHHOCTH,
0€301acHOCTh, TPO3PAYHOCTH, ABTOHOMHSI

YeJioBeKa M T.11.); -

[U-2, CY] onacHOCTH NPEAB3SATHIX TaHHBIX; -

KPpUTHYCCKOT'O CTaausAX ) KU3HCHHOI'O TUKJIAa "

[U-1. CY] dunocodhckue ocHOBaHUS KOHIICTIITHI
WHTEJUICKTA, SI3bIKa, 3HAHUS, ar€HTHOCTHU.
YMmeer: -

[U-2, BY] yuutbiBaTh B ipodeccroHaIbHOM
JesAaTenpbHocTH, 4ro MH-cuctemsl Mmoryt
MOPOKIAaTh ATUUECKHE MPoOIeMbl (Harpumep,
JUCKPUMMHALINS, HEIPO3PAUYHOCTb,
MaHUITYJISIINSA); -

[U-2, CY] npoBepsaTh 00yUarolnyto BHIOOPKY Ha
HaJM4YMe PA3IMYHBIX UCKAKEHUH; -

[U-1. CY] yuutsiBath B pa3paboTKe U
skcrryaranuu cuctem MU dunocodekue
OCHOBAHMS KOHIECMIINN NHTEIICKTA, S3bIKa,
3HaHUs, areHTHOCTH.

MMeet npakTUYeCKUH OIBIT: -

[U-2, CY] cooTHECEHUS TEXHUYECKUX
XapaKTEePUCTUK MOJIETH C MOTEHIUAIbHBIMU
pUCKaMu €€ IPUMEHEHHS]; -

[U-2, CY] ananu3a oOyuaromieil BBIOOPKU Ha
IIPEIMET PENpPE3CHTaTUBHOCTH, BO3MOKHBIX
VUCKA)KEHUH, CKPBITBIX IIPEIB3ATOCTEN; -

[U-2. CY] npoBeneHus uccieqoBanuii B cepe
HCKYCCTBEHHOI'O MHTEJUIEKTA C y4ETOM
nocnencTsui npumeHenus MM-rexuomnoruii B
JTaHHBIX KOHKPETHBIX MPOLIECCAX.

VK-12 [SS-2]
Crnocoben
OCYIIIECTBIIATH
CBOIO TPY/IOBYIO
JESATEIIBHOCTD C
y4€TOM

U-1. DddexTnBHO
KOMMYHUITUPYET C YYaCTHUKAMU
MPOEKTHOW KOMAaH/Ibl PHU
IJIaHUPOBAaHWH, pCain3allui U
aHaJIM3e pe3yabTaToB paboThI B
KOHTEKCTE THOPHIHOW KOMaH/IbI

3Haer: -

[U-1, CY] uenu u 3a1aurt KOMaHIHOU paOOTHI B
ctepe MU, Buapl KOMMYHHUKAIUKA U UX POJIb B
JOCTHKECHUH ITOCTABICHHBIX LIEIIEH; -

HEOOXOIUMOCTH

"YUenosex+1N", BKkIrOUas

[U-2, BY] npenna3nauenne paspadaTsiBaeMon



s dexTuBHOU
KOMMYHUKAITUHN 1
B3aMMOJICHCTBUSA B

pamKax

KOJIJIEKTUBHOM
MPOEKTHON pabOTHI

B chepe N

MOCTaHOBKY 3aja4 Joasm u M-
areHTam, (PUKCaIHio
JIOTOBOPEHHOCTEH U KPUTEPHUEB
KauecTBa

N-2. YuuteiBaer
poQeCCHOHABHBIC U POJICBBIC
0cobeHHOCTH KoJuter v KouTyp MU
-KOMITOHCHTOB: aJIallTUPYET SA3bIK
nox ayauroputo (tech/product/C-
level), pactipenenser
orBeTcTBeHHOCTH (RACI) 1
MPECTABIISIET PEe3yJIbTaThl B
MOHSATHOM (popmare
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WU -crcTeMbl 1 OCHOBHBIC TPEOOBaHUS K
oOyuarorieit BBIOOpKe; -

[U-2, CY] poneBbie 0COOEHHOCTH y9aCTHUKOB
paboueit rpymnibl MPH COBMECTHOM pa3paboTke
TEXHUYCCKUX peIHeHI/Iﬁ " NpCaACTaBJICHUU
PE3yJIBTATOB; -

[U-1, CY] ocobeHHOCTH pacrpeaesiCHusl poJiei
MEXy YYaCTHUKAMHU MTPOCKTHON KOMaH/IbI B
pamMKax KOJIJIEKTUBHOM MPOEKTHOM paboThI B

ctepe UN.
Ymeer: -

[U-1, CY] BrirovaTbest B cOCTaB pabodeid rpyIIbI
N aKTUBHO YYAaCTBOBATH B KOJIJICKTUBHBIX
00CYXICHHSIX; -

[U-1, BY] opueHTHpPOBATHCS B CTPYKTYpE 0OIIEr0o
pe3yJibTaTa NpoeKTa; -

[-2, CY] opueHTHpYEeTCS Ha KIIFOUEBbIE
napameTpsl MojieNd (METPUKHU, JaHHBIE) U TOTOB
JEUTHCS UMU C IPYTHMH Y9aCTHUKAMU
MPOEKTHON KOMAH/bI; -

[U-1, CY] coBMECTHO ¢ KOMaHI0M ONPEAEATh,

Kak MMPEICTABUTD KIHOYEBbIE KOMITOHEHTHI -

pemeHus (Hanpumep, pipeline, BEIOOp Mozenei,
OIICHKA Ka4eCTBa); -

[U-2, CY] yuuTbIBaTh YpOBEHb LU(POBOIA
rpamMoTHOCTH cobecennnka B chepe U mpu
obcyxnennu cnenuduyansix MHU-puckos.
HNmeeT npakTU4eCKUi OMBIT: -

[U-1, CY] myOGnuyHOTO BBICTYIUICHUS,
MOJATOTOBKH U IEMOHCTpPAIIMU NPE3EHTALIUU B
pamKax CBOEH poJIH, COTJIACOBAHO C
BBICTYTUICHUSIMH JIPYTUX YYACTHUKOB KOMAH/IbI; -

[U-2, BY] y4acTByeT B OArOTOBKE IPE3EHTALINH
B paMKax CBOEH POJIH; -

[U-2, CY] ucionp30BaHUsI TOBCETHEBHBIX
MOHSATHBIX aHAJIOTUH JUUIsl OIIMCAHUS CIIOKHBIX
MEXaHU3MOB (HaIIpUMep, «MOJIENb YUUTCS Ha

IpUMEpPAX»); -




1nocTo0padOTKK/BaTHIAIIMH PEIICHUI HAa OCHOBE

[U-2, CY] apantanuu onucanus M-cucremsl
IIOJ HYKJ1bI CTeMKXonaepoB: oT HR-cnenumanucra

[U-2, CY] ob6ocHOBaHMS HEOOXOTUMOCTH

aHanu3a orpanndyeHuid M-cucremsr; -

N-2. Onpenensier peaeBaHTHOCTh
npumeHenus MU nus pemenus
KOHKPETHBIX 3a/1a4, aHAJIU3UPYET
noseaeHue MM B TeXHUYECKOM,

sa¢dexts oT BHeApenus MU gepes

710 FOpPUCTA.
VYK-13 [SS-3] U-1. YuuTsiBaeT B pabote 3Haer: -
Cniocoben KOTHUTUBHBIE UCKAKCHUS
OCYIIECTBIIATh YeJI0BeKa U MPUMEPHI UX [M-2, CY] meTonbl aHalM3a U y4eTa
CBOIO TPYAOBYIO MIPOSIBJICHHSI TIPU padoTe C HeomnpeeIeHHOCTH B Monensix M.
(hYHKIIHIO C nmaHHeIMA U VI, BEIIBIISCT VYMmeer: -
YU4EeTOM npeas3saroctu cucrteM MU,
HEOIPEJEICHHOCT | apryMEHTUPOBAHHO OIICHUBAET [U-1. CY] yunTsiBaTh B pab0OTE KOTHUTHBHBIE
Y KaK CYLIHOCTHOM| HAaJIe)KHOCTb JAHHBIX U BbIAAYU | HMCKaKEHMSI YEJIOBEKA, BBISBISATH MPEAB3ATOCTH
YEePThI U, mpumensier 6a3oBbie cuctem N, apryMeHTHPOBAHHO OLIEHUBATh
(GYHKIIMOHUPOBAHU MPUHIUIIBI KPUTHYECKOTO HaJIeKHOCTh JTAaHHBIX U Beiiaun M1
s ICKYCCTBEHHOT'O | MBIIIJIEHUS (OlI€HKA UCTOUYHUKOB,
UHTEJUICKTa IIPOBEpPKA apIryMEHTOB, OTINYUE [U-2, CVY] BBISABIATH HEONIPENETIEHHOCTD B
JTAHHBIX U pekomeHanusx 1.

¢dakTa OT HHTEPIPETALINN )

COILIMAIEHOM U TPaBOBOM
KOHTEKCTaX, MEPEHOCUT UJICH U
METOJIBI 33 TIPEAEIIBl HCXOIHOU

MpeIMEeTHOM 00IacTu

U-3. Ocymectpiser
MeTape(IeKkCcHuIo py aHaln3e
CUCTEM U IIPUHATUU PELICHUN,

MpeACKa3bIBACT BO3MOKHEIC

HECKOJIKO YPOBHEH BIIMSHMUS,
nepeocmeicisieT MU B cBoei
npo¢eCCHOHATBLHON POJIA U B

o0recTBe

HMeet npakTUYECKUH OIBIT: -

[U-3, CY] noucka onTUMaJIbHBIX PELICHUN C
y4eTOM UMEIOLIUXCS JAHHBIX U TPOrHO30B.

OIIK-1 Cnocoben
HpI/IMeHﬂTB
€CTCCTBCHHOHAYYH
bIC 1

3HaHWA, MCTOIBI
MATEMATUYCCKOI'O
dHaJIn3a u

oO0I1enHKEeHEPHbIE

IIpuMeHsieT MaTeMaTH4eCKUM
anmapar 1 oOLIEeNHKEHEPHbIE
3HAHUA Ul PEIIECHUS TPUKIIaJHBIX
3aJ1a4, B TOM YHCJIE C
HCIIOJIb30BaHUEM

MH(OPMAIIMOHHBIX TEXHOJIOTUH;
IIPOBOJUT SKCIIEPUMEHTAJIbHbIE
VICCJIEIOBAHUSI, KOMIIBIOTEPHOE

3HAeT: CEMAaHTUKY U CUHTAKCHUC JIOTUKH
MIPEMKATOB, ITPaBUJjIa BBIBOJA; TEOPETHUYECKUE
OCHOBBI JINHEHHOM ¥ BEKTOPHOH anreOpsl 1
AHAJIUTUYECKOW F€OMETPUN; TEOMETPUUYECKUI 1
(U3UUECKHil CMBICT OCHOBHBIX MOHATHNA anreOpbl
Y TEOMETPUH; IPOCTEHIINE TPUITIOKEHHS anreOpbl
¥ TEOMETPUH B NMPO(HeCCHOHATBHBIX
JVCHUTIIIMHAX; OCHOBHBIE MOHATHSI K METO/IBI

MOACIIMPOBAaHUA,

MOACIUPOBAHNUEC U aHATIU3UPYCT
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middepeHInanbHOT0 U HHTErPAIbHOTO



TEOPETUYECKOTO U
AKCIIEPUMEHTAJIBH
Or'0 MCCIICIOBAHUS
B
npodeccuoHanbHO
U NesITeIbHOCTH

MMOJIYYCHHBIC PC3YJIbTAThI
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UCUUCIIEHUS (PYHKIMH OJHON M HECKOIbKHX
MIEPEMEHHBIX; OCHOBHBIE METO/IbI PELICHUS
CTaHJAPTHBIX 3a]a4, UCIOJIb3YIOIINX annapar
MaTeMaTU4YECKOI0 aHaJIN3a; OCHOBHBIC IOHATHS U
QJITOPUTMBI TEOPUU YHUCEN, KOMOMHATOPUKU U
TeopHH rpadoB; OCHOBHBIE MAaTEMaTHYECKHUE
IIOJIOKEHUS, 3aKOHbI, OCHOBHBIE (DOPMYIIbI U
METO/Ibl PELIEHUS 3a7a4 TEOPUU BEPOSTHOCTEM;
KJIACCUYECKUE METO/IbI UUCIIEHHOTO PEIICHUS
CHCTEM JINHEHHBIX anreOpandecKux ypaBHEHHUH,
OCHOBHBIE CIIOCOOBI HHTEPIIOJINPOBAHUS
(byHKUUH, OCHOBHBIE (hOPMYIIBI TPUOIMKEHHOTO
BBIUUCIICHUS] UHTETPAJIOB, OCHOBHBIE ()OPMYJIbI
qHCIeHHOTO AuddepeHunpoBaHms, KJIacCHIECKHE
METOIbI PEIICHHS HEJTMHEUHBIX YPAaBHEHUHN U
CUCTEM, OCHOBHBIE METO/IbI PELICHUS 3a/1a41
Kommm st 06p1kHOBEHHOTO MU (PepeHITnaIBHOTO
yYpaBHEHHS MIEPBOTO MOPSAKA B PA3TUUHBIX
IPOCTPAHCTBAX; OCHOBBI TEOPUU OOBIKHOBEHHBIX
muddepeHIraIbHbIX ypaBHEHUN U YpaBHEHHH B
YACTHBIX IPOU3BOJIHBIX, OCHOBBI KOMIUIEKCHOTO
aHaJN3a; METOJIbl CTATUCTUYECKOTO aHAJIN3a
JTAaHHBIX.

YMeeT: ucrosb30BaTh (OpMaIbHbIE U
He(OopMalIbHbIE METO/IbI 10Ka3aTEIbCTBA;
WCIOJIb30BaTh B IO3HABATEILHON U
npodeccroHaNbHOM IeATeTbHOCTH 0a30BbIe
3HaHUS JTUHEHHOM anreOpbl M aHATUTUYECKOM
TreOMETPHH IPUMEHATh Ha IIPAKTUKE 3HAHUE
JUCLUIUIMHBI U TIPOSBIIATH BHICOKYIO CTEIICHb
IIOHUMAaHHUS; IEPEBOJUTh HA MaTEMaTHYECKUI
A3BIK IPOCTEHIINE TPOOIEMBbI, TOCTABJICHHBIC B
TEepPMHUHAX JPYIHX MPEIMETHBIX 00JIaCTeH;
npuoOpeTaTh HOBbIE MaTeMaTHUECKHIE 3HAHUS,
WCITOJIb3Ysl 00pa3oBaTeIbHble HHGOPMAIIMOHHBIE
TEXHOJIOTHH; UCTIOIb30BaTh METO/IbI
MaTeMaTU4eCcKOro aHaJIn3a AJIs PeIIeHUs
CTaHJAPTHBIX MPO(PECCHOHAIBHBIX 3a/1a4;
NPUMEHSITh MaTEeMaTHYECKUI armapar Jist
AHAJTUTUYECKOTO OMMCAHUS MPOLIECCOB U SBICHUIN
B ITpo(hecCHOHANBHBIX TUCIUIUINHAX; PEIIaTh
THUIOBBIE 33]]a4l TEOPHH YHCEI, KOMOMHATOPUKH
1 T€OpHH rpadoB, MPOBOIUTH A0KA3aTEIbCTBA
(aKTOB U3 YKa3aHHBIX 00JacTel; pemaTh
KJIACCUYECKUE 3a7a4 TEOPUN BEPOSTHOCTEM,
PUMEHATh MaTeMaTUYeCKUE METOMBI JUIs
pelieHus npodeccuoHanbHbIX 3a/1a4,
OpPUEHTUPOBATHCS B CIIPABOYHOM JIUTEpaType;
HAXOJIUTh YUCIIO UTepaluii, HEOOXOIUMOE ISt




TOCTKEHUS 3aJaHHON TOUHOCTH, JaBaTh OILICHKY
MOTPEUTHOCTH MPHOIIMKEHHBIX (POPMYIT, CTPOUTD
(dbopMyIIbl YMCIIEHHOTO AU(dEepEeHITMPOBAHUS U
MHTETPUPOBAHMS UCXOAS U3 COOOpaskeHHMA
TOYHOCTHU, TUCATh KOMITbIOTEPHBIEC TPOrPAMMBI,
peanu3yone OCHOBHBIE aITOPUTMBI YHCICHHBIX

METOZIOB; IPUMEHSTH METO/IbI TEOPUU
Qg QepeHIraIbHbIX YpaBHEHUH 1 KOMIUIEKCHBIN
aHaJIU3 NP MPOBEICHUH UCCIIEI0OBaHUHN B
00JIaCTH MPEIMETHO-TTPAKTUIECKOM
NESITeIbHOCTH; HCIIOJIb30BATh CTATUCTUUYECKUE
METOJIBI JUIs aHAJIN3a SKCIIEPUMEHTAIBHBIX
JAHHBIX U MPUHUMATh 000CHOBAHHBIE PEIICHMUS;
MPUMEHSATH METO/IbI TEOPETHYECKOTO /MU
AKCIEPUMEHTAJILHOTO UCCIIeIOBaHUs B chepe
UCKYCCTBEHHOTO MHTEJUICKTA.

HNmeeT nmpakTU4eCKUI OMBIT: peIIeHUs 3a71a4 ¢
UCTIOJIb30BaHHEM JIOTUYECKUX OTIEPaTOPOB U
METOIOB; UCIIOJIb30BaHUSI OCHOBHBIX METOJIOB
JTMHEHHON anreOphl U aHAIUTHYECKON TeOMEeTPUN
JUISL peIlieHus 3a]1a4, CBSI3aHHBIX C
po¢heCCHOHANBHON JesITeIbHOCTIO; HABBIKAMHU
aHaju3a yuyeOHOW M HayYHOM MaTeMaTH4eCKOU
JUTEPATYPhl; PEIICHUs IPUKIATHBIX 3a1a4 C
HCIIOJIb30BAaHUEM METOJI0OB MaTeMaTHueCKOTO
aHanu3a; MpUMeHeHus AupdHepeHInanIbHOro U
HWHTETPAJIbHOTO UCYHCIICHUS (PYHKITUN OHOM U
HECKOJIBKHX MIEPEMEHHBIX B TUCIUITIIMHAX
€CTECTBEHHOHAYYHOTO COJIEP)KaHUS; IPUMEHEHUS
KOMOMHATOPHBIX aJITOPUTMOB, a TAaKXKe
aIrOpUTMOB Ha rpadax il pelieHus
NPAaKTUYECKHX 33/1a4; UCTIOJIb30BaHHsI OCHOBHBIX
METOZIOB TEOPUH BEPOSTHOCTEN JIsl peLICHUs
3aJa4, CBA3aHHBIX C MPOQeCCHOHATBHON
eI TeIbHOCTHIO; IPUMEHEHHS OCHOBHBIX METOJIOB]

YHCJICHHOTO aHAJIN3a; BIIaJICHUS HaBbIKAMU
UCIIOJIb30BaHUS METO/IOB YUCIICHHOTO
MOZIETTUPOBAHUS TIPU PEIICHUH NPUKIATHBIX
3aj7a4, UX PeaTu3aliu ¢ TTOMOIIBIO
MH(POPMALMOHHBIX TEXHOJIOTHI1; TPOBEPKHU
CTaTUCTHYECKUX THITOTE3 C IOMOIIBIO TECTOB,
OLIEHKU TTapaMeTPOB paclpe/leIeHus;
UCTIOJIb30BaHMS €CTECTBEHHOHAYYHBIX U
00IIenH)XEHEPHBIX 3HAHUH, METOJIOB
MaTeMaTHYeCKOTO aHAJIN3a U MOJICIIMPOBAHHUS TTPH
NpOBEJICHUH HayYHBIX UCCIIE0BAaHUM B cepe

nn.
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OIIK-2 Cnocoben
MMOHUMATh
MPUHITUTIBI paOOTHI
COBPEMEHHBIX
nH(pOpPMAITMOHHBIX
TEXHOJIOTHUHN 1
MPOTPAMMHBIX
CPEACTB, B TOM
YqHCie
OTE€YECTBEHHOTO
MPOU3BOJICTBA, U
HCIIOIB30BaTh X
MIpY pEIICHUU
3aj1a4
npodeccuoHanbHO
U NesITeIbHOCTH

[ToHMMaeT MPUHIUITBI
COBPCMCHHBIX OICPAIIMOHHBIX
CHCTEM; UCIIOJIb3yEeT COBPEMEHHOE
porpaMMHOE oOecTieueHue st
peleHus 3a1a4
poQeCCUOHATBLHOMN eI TEIbHOCTH

3HaeT: OCHOBHbBIE KOHLENIUU COBPEMEHHBIX
OTIEPAIMOHHBIX CUCTEM; OCHOBBI PabOTHI
COBPEMEHHBIX CUCTEM yINpaBiieHUs 0azaMu
JTAaHHBIX.

YMeeT: UCTIoNIb30BaTh CTaHIapTHHIE
MHCTpYMEHTHI coBpeMeHHbIX OC npu pereHun
3a71a4 Mpo(heCcCUOHANBHOMN e TeTbHOCTH;
IIPOEKTUPOBATh APXUTEKTYPY IPOTPaMMHOTO
oOecrieyeHus1, UCI0Ib30BaTh COBPEMEHHBIE SI3bIKH
MPOrPaMMHUPOBAHUS JUTS pa3pabOTKu
IIPOrpaMMHOT0 o0ecrieueH s ; pa3padarblBaTh
CXEMBI PEeIISIIMOHHBIX 0a3 JaHHBIX U 3aMPOCHI K
HUM.

HmeeT nmpakTU4eCKHid ONBIT: pabOTHI €
OCHOBHBIMU BuJaMu uHTepdericoB OC -
KoMaHIHBIM U API; pa3paboTku, TeCTUpOBaHUS U
OTJIaJIKH ITPOTPAMM C UCIIOIb30BAHUEM
COBPEMEHHBIX S3bIKOB IIPOTPAMMMPOBAHMSI,
MHCTPYMEHTOB M TEXHOJIOTHi; pa3paboTKu
IPUIIOKEHUH 0a3 JaHHBIX C IOMOIIbIO
coBpeMmenHoro I10.

OIIK-3 Cnocoben
pemiaTh
CTaH/JapTHbHIE
3a/1aun
npodeccuoHanbHO
1 IeATeIbHOCTH Ha
OCHOBE
MH(POPMALMOHHOM
u
oubnuorpagpuueck
O# KyJIBTYpBI C
MIPUMEHEHHEM
nH(pOpMaAITHOHHO-
KOMMYHHUKAITIOHH
bIX TEXHOJIOTUN U C
Y4E€TOM OCHOBHBIX
TpeboBaHMi
MH(POPMALMOHHOM
0€30MacHOCTH

OOnamaer 3HaAHUAMH
UH(POPMAITIOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH,
TpeOoBaHuil NH()OPMATMOHHOMH
0€30MacHOCTH; AEMOHCTPUPYET
YMEHUS IPOBO/IUTH
MH()OPMAIMOHHBIN TTOHCK,
OCYILECTBIATH BBIOOP
nH()OPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHA
JUIS pereHnst TpodecCHOHaTBHBIX
3a71a4 UCXOsl U3 TpeOOBaHUI
nH()OpMAITMOHHON 0€30MTaCHOCTH

3HaeT: MOoHATHE NH(OPMAIIMOHHOMN KYJIBTYPHI U
POIL HHPOPMAITMOHHO-KOMMYHUKAITHOHHBIX
texHonoruit (MKT) B mpoekTHOH AeATENHHOCTH;
MIPUHIIMITBI TOCTPOCHUS U (DYHKITHOHUPOBAHUS
KOMITBIOTEPHBIX CETEW, METO/IbI U TEXHOJIOTHH
CeTeBOI 0€30I1aCHOCTHU; OCHOBHBIC MOJIEIIN U
TEXHOJIOTMH 3alllUThl JaHHBIX (MACHTUPUKAIIHS,
ayTeHTU(HUKAINA, aBTOpU3aIMs, HH(poBaHue,
AJIEKTPOHHAS MOJITUCH U JIP.).

YMeeT: OpraHu30BLIBaTh COBMECTHYIO PaboTy
4YJIeHOB KoMaH bl tocpeacTtsoM UKT
(coBMecCTHBIE OHJIAH-TOKYMEHTHI, CEPBUCHI
TPYIIIOBOTO OOIIEHMS); COONIONAThH TIPaBUIIa
UH(POPMAITMOHHOW 0€30MaCHOCTH MPH XPaHECHUU
U nepefade KOHPUACHIIUATbHBIX TaHHBIX;
MPOEKTUPOBATH M HACTPAUBATh KOMITBIOTEPHBIC
ceTtH, obecreunBaTh 0€30MaCHOCTH U 3aIUTY
CETeil; UCIOIb30BaTh HOPMATUBHEIC IOKYMEHTHI
JUJIS1 IOCTPOCHMS 3alMIIeHHbIX ML-cucteM.
HMeet npakTUueCKuil OMBIT: IPYIIIOBOMI
KOMMYHHKAIMHN U B3aUMOACHCTBUS BHYTPH
KOJUICKTHBA Yepe3 TUCTAHIIMOHHBIE CPE/ICTBA
CBSI3U; MOCTPOEHUS MOJENHU yrpo3 ais ML-
CUCTEM.
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OIIK-4 Cnocoben
y4acTBOBATh B
pa3paboTKe
CTaHJapTOB, HOPM
Y TIPaBWJI, a TAKKE
TEXHUYECKOU
JIOKyYMEHTAIUH,
CBSI3aHHOM C
npodeccroHanbHO
U IeATeIbHOCTHIO

JleMOHCTpUpPYET 3HAHUE OCHOBHBIX
CTaHJIapTOB, HOPM U IIPABUII
npodeccuoHaTbLHON
JeSITeIbHOCTH, CTAHIapTOB
ohopMIICHHST TEXHUYECKON
AOKYMCHTAIUU,; IPUMCHACT
CTaHapThl, HOPMBI ¥ MTPABUIIA TIPH
pelIeHUH 33714
npodeccuoHaTbHOR
NeSITeIbHOCTH, pa3pabaTsiBaeT
TEXHUYECKYIO TOKYMEHTAIIUIO

3HaeT: CTaHAApPTHl U PEKOMEHAINH 110 BEICHUIO
npoektHoil nokymenrtauuu (IEEE, ISO, I'OCT u
Np.); HHCTPYMEHTHI U METO/BI IOKYMEHTUPOBAHUS
nporpammuoro ooecrnedenus (UML, BPML,
SysML u 1p.); 0CHOBHBIE CTaHAAPTHI B 00JIACTH
WH(POPMAITMOHHOM 0€301TacCHOCTH U
HCKYCCTBEHHOT'O MHTEJUIEKTA.

YMeeT: NoAroTaBIMBaTh TEXHUYECKYIO
JOKYMEHTAIUIO K TPOrPaMMHOMY 00€CIIeUeHHUI0
(ommcaHue apXUTEKTYPBI, PYKOBOJICTBO
MOJIb30BATENs, HHCTPYKIIMH 10 YCTAaHOBKE U
00CITyKUBaHUIO); pa3padaThIBaTh MOIXOIBI,
COIIACHO JICHCTBYIOUINX HOPM, JIJISl CO3aHUS
JIOBEPEHHBIX 00yJaroIMX HAOOPOB JAHHBIX U
TOBEPEHHBIX CHCTEM MCKYCCTBEHHOT'O MHTEJUIEKTA)
B 3371a4aX UH(OPMAIIMOHHOH 0e30MacHOCTH.
HmeeT npakTU4YeCcKUid OMbIT: MPOEKTUPOBAHUS U
JOKYMEHTHUPOBAHUS apXUTEKTYPhI IPOTPAMMHOTO
o0ecredeHusl.

OIIK-5 Cnocoben
WHCTAJTUPOBATH
IPOrPaMMHOC H

anmapaTHoe

oOecreueHue I

MH(POPMALIMOHHBIX

u
aBTOMATU3UPOBAH
HBIX CUCTEM

[ToHrMaeT OCHOBBI YCTPOMCTBA U
aJIMUHUCTPUPOBAHUS
IPOrpaMMHOTO U almnapaTHOro
obecriedeHns: UHPOPMATUOHHBIX
CUCTEM; UHCTaJUIUPYET
IporpaMMHOE oOecIieueHue

3HAET: OCHOBHBIE MOHATHUS U IIPUHIUIIBI
HOCTPOEHUS BBIUUCIUTEIbHBIX CUCTEM;
HPUHIUIBI paOOTHI C CETEBBIM 000PYJOBAHUEM.
YMeeT: ycTaHaBIMBaTh U HACTPAUBATh
OIEpallMOHHYIO CUCTEMY, CO3aBaTh IIPUKIIAIHbIC
nporpaMmMmsl B TepmuHax API OC; ananusupoBaTth
1 BBIOMpATh NOAXOALIEE alapaTHoe
obecriedeHre 1151 KOHKPETHOH 3a/1a4u;
HacTpauBaTh CETEBOE 000PyAOBaHUE IS
OpraHMU3ali KOMIIBIOTEPHBIX CETEM;
yCTaHaBJIMBaTh U HACTPAUBaTh CPely pa3pabOTKU
JUI BBIOPAHHOTO SI3bIKa MTPOTPaMMHUPOBAHUSL.
HMeeT npakTUYECKU OBIT: UCIIOIb30BAHMS
OCHOBHBIX BUJIOB HHTEP(EHCOB ONepanoHHOMI
cucteMbl Windows; MOHTa)ka 1 HACTPOUKH
CEPBEPHOT0 000pyAOBaHMS; KOHOUTYPUPOBAHUS
CETEeBOro 000PYIOBaHUS U OpraHU3aluu
KOMIIBIOTEPHBIX CE€TEH; HACTPOMKH U UHTErPALIUU
IIPOrPaMMHBIX PEIIEHUI C annapaTHbIM
o0ecriedeHneM 1 BHEIIHUMH YCTPOMCTBAaMH.
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OIIK-6 Cniocoben
pa3pabarbiBaTh
QITOPUTMBI U
IPOTPaMMBlI,
MIPUTOTHBIC JIJIS
MPAKTHYECKOTO
WCTIOTb30BaHUs,
MIPUMCHSITH
OCHOBBI
UH(POPMATHKH U
IPOTPaMMHUPOBaHU
K
POCKTHPOBAHUIO,
KOHCTPYHUPOBAaHUIO
Y TECTUPOBAHUIO
MPOTPaMMHBIX
MIPOIYKTOB

[TonnmaeT 0CHOBBI HHPOPMATUKH,
TEOpUHU AITOPUTMOB, METOAOJIOT MU
Y TEXHOJIOTUHU
IPOrpaMMUPOBAHUS;
Pa3pabarbiBaeT anroputMuyeckue
U IPOrpaMMHBIE PEIICHUS,
MIPOBOJUT MPOEKTHUPOBAHUE,
KOJMPOBAaHUE U TECTUPOBAHNE
MIPOrpaMMHBIX IPOTYKTOB

3HaeT: cuHTakcHc si3bika C++ 1 TEXHOJIOTMU

pazpabotku npuxiagHoro I10 Ha si3pike C++;
0a30Bble CTPYKTYpPbI JaHHBIX U OCHOBHBIE

QJITOPUTMBI UX 00PaOOTKH; METOIBI
(YHKLIMOHAJIBHOTO U HE(YHKIIMOHATIBHOTO
TECTHUPOBAHUS, TEXHUKH POSKTHUPOBAHUS TECTOB,
MHCTPYMEHTHI aBTOMaTU3UPOBAHHOI'O
TECTHUPOBAHUSI.

VYMmeert: pa3pabaTbiBaTh MPUKIIAJAHbIE
IpOTrpaMMHBIE pelieHns Ha sa3bike C++;
BbIOMPATh ONTUMAJIbHbIE aJITOPUTMBbI JIs
peleHus 3a1a4 MpeIMETHON 001acTu 1
OCYILECTBIIATh UX IPOrPAMMHYIO pealln3aluio;
BBIOMPATH MOIXO/SIINE METOIBI H HHCTPYMEHTHI
TECTUPOBAHUS B 3aBUCUMOCTH OT THIIA IPOJYKTa
U CTa/INY KU3HEHHOTO LIUKJIA pa3padOTKH.
VmeeT npakTUYECKUH OMBIT: CO31aHUS
NpUIOKEHUH Ha s13pike C++ ¢ cobmoneHneM
npuniunoB OOII u code style; npumeHeHus
HanboJee pacpoCTPAaHEHHBIX aJTOPUTMOB JIJIst
peLIeHMs 3a1a4 ¢ UCTIOJIb30BAaHUEM CIIOKHBIX
CTPYKTYp JAAHHBIX; IJITAHUPOBAHUS U OPTaHU3AIIH
Ipolecca TeCTUPOBAHUS, UCXOs U3 TpeOOBaHUI
IPOEKTA.

OIIK-7 Cniocoben
MIPUMEHSITh B
MPAaKTUYECKOU
NeSITEIbBHOCTH
OCHOBHBIE
KOHILIETIIIUH,
MIPHUHIIUTIBI,
TEOpHH U (PaKTHI,
CBSI3aHHBIE C
nHpopMaTHKOH

IToHuMaer u npuMeHseT Ha
IIPAKTUKE OCHOBHBIEC KOHLICIILINHY,
NPUHIUIB K TEOPUH U3 O0JIACTH

MH(POPMATHKH ITPU PELLICHUHN 3a71ad
npodeccuoHaNbHON AEITeTLHOCTH

3HAET: OCHOBHBIC KOHIECIIIUU, TPUHIUIIBI, TEOPHUH]
1 (GaKThl, CBA3aHHBIE C IOCTPOCHUEM
COBPEMEHHBIX ONEPALIMOHHBIX CUCTEM; JIOTHUKY
BBICKa3bIBaHUH U MPEINKATOB; OCHOBHbBIE
MOHSITUSL TEOPUH AJITOPUTMOB.

YMmeeT: cozaBaTh aarOPUTMBI IS MPAKTUUYECKUX
3a/1a4 ¥ MPOBEPSATH UX MPABUIBHOCTD U
ONTHMAJIbHOCTb; UCIIOJIb30BaTh CTAHIapPTHHIE
WHCTPYMEHTBI COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM IpH pELICHUH MTPAKTHUYECKUX 3a/1a4;
MIPOBOJUTH OLICHKY CJIOKHOCTHU aJTOPUTMOB.
NmMeeT mpakTHUECKHIl OMBIT: PEIICHUS TUITOBBIX
3a/1a4 aHaJIM3a aIrOPUTMOB U UX pealiu3aluu Ha
MPAaKTHKE; pabOThl C OCHOBHBIMH KOMIIOHEHTaMHU
COBPEMEHHBIX ONEPALIMOHHBIX CUCTEM;
MIPOrpaMMHUPOBAHUS OCHOBHBIX aJITOPUTMOB
Teopuu TpadoB IS pEHICHHS 3a/1a4 OOTBIION
Pa3MEepHOCTH.
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OIIK-8 Crniocoben
OCYIIECTBIIATh
MIOWCK, XpaHEHUE,
00paboTKy n
aHan3
UHPOPMAITUH U3
pas3INIHBIX
WCTOYHHUKOB U 0a3
JIAHHBIX,
MPEJCTABISTH €€ B
TpebyeMom
dbopmare ¢
WCTIOJIb30BaHUEM
UH(POPMALTMOHHBIX
, KOMITBIOTEPHBIX U
CETEBBIX
TEXHOJIOTUH

[ToHnmaeT u mpuMeHsieT
HnH(pOpMaIMOHHBIE,
KOMIIBIOTEPHBIE H CETEBBIE
TEXHOJIOTHH B 3aJ]a4ax IMOUCKa,
XpaHeHus, 00pabOTKH U aHAIM3a
MH(OPMALIUH U3 Pa3IUIHBIX
HCTOYHHUKOB, APTyMEHTUPYET CBOM
BBIOOp; OCYILIECTBIISIET
npecTaBiIeHre HHPOPMAIIH B
TpeOyemMoM (opmMaTe MpH pelieHny
3a7a4 MPo(heCCUOHATBHOM
JeSITeTbHOCTH

3HaeT: HICTOYHUKH JAHHBIX: THITBI U (POPMBI
MPEJICTABICHUS JaHHBIX (CTPYKTYpUPOBAHHBIC,
MOJYCTPYKTYPUPOBaHHBIE,
HECTPYKTYpPHUPOBAHHBEIC); METOIBI
CTaTUCTUYECKON 00pabOTKH U BU3yaIH3aIuN
JAHHBIX; METOJIOJIOTUH cOOpa TaHHBIX;
COBPEMEHHBIC TEXHOJIOTHU XPAHECHUS OOJBIINX
00HEMOB JJTaHHBIX; TIOHATHUSI BPEMEHHOTO PsiJia, €T
XapaKTePUCTUKU U KJIACCU(HUKAIINS THIIOB
BPEMEHHBIX PSIOB.

Ymeet: coOupaTh U MHTETPUPOBATH Pa3HOPOTHBIE
HaOOPBI JAHHBIX U3 Pa3HBIX UCTOYHUKOB;
MoJIb30BaTbcst Onbnmuorekamu Python u R mis
3¢ (heKkTUBHON 00paOOTKH U aHATM3a BPEMEHHBIX
PSIOB.

HmMeet npakTUUeCKui ONBIT: TIOUCKA U
W3BJICYCHHST HEOOXOIUMBIX JJAHHBIX U3
Pa3TMYHBIX UCTOYHUKOB; OPTaHU3AIMH XPAHHUITUIIL
JIAHHBIX ¥ HACTPONKU HHOPACTPYKTYPHI IS
XpaHeHUs! ¥ OBICTPOTO JOCTYIA K JTAHHBIM;
WCTIOJIb30BaHMsI HHCTPYMEHTOB JIJIsl HIMITOPTA,
AKCIIOPTA M XPAHEHUSI BPEMEHHBIX PSIIOB;
WCTIOJIb30BaHHUSI CIICIIHATN3UPOBAHHOTO
MPOrPaMMHOTO 00€CTICUCHHS [IJISl aHATTN3a
BPEMEHHBIX PsJIOB; TIOMCKA, cOOpa, aHau3a,
00paboTKHN 1 XpaHeHHU HHPOPMALIUH U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JTaHHBIX IS
MIPOBEJICHUS HAYYHO-HUCCIIEIOBATEIBCKON pabOThI

B cepe UN.
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OIIK-9 Cnocoben
MPUMCHSITh
(dbyHIaMEHTaTIbHBIC

3HAHHUS,
MOJTyYCHHBIC B

obacTu
MaTeMaTHYECKUX U

(unn)

€CTECTBEHHBIX

HayK, U
KCIIOJIL30BaTh X B
po¢eCCHOHAIBEHO
U IeATeIbHOCTHU

[Tpumensier hyHaaMeHTaNbHBIC
3HaHUs, OJy4YeHHbIE B 00nacTu
MaTeMaTHYEeCKHX HayK B CBOCH
MpoQeCCUOHATBLHOM eI TeIbHOCTH

3HaeT: JOrH4ecKue UCYUCIICHUS U anreOpy
BBICKa3bIBAaHUI; TCOPETUYECKHUE U MPAKTHUECKUE
OCHOBBI JIWHEHHOH anreOphl U aHATUTHIECKOM
reoMeTpuu; 0a30BbIE TTOHITHS MAaTEeMaTUYECKOTO
aHanu3a, IpUMEHsIeMble B MaTEMaTHYECKUX
HayKax, IPUKJIaJHOU MaTeMaTHKe U
uH(popMaTHKe; PyHIaMEHTaIbHBIE OCHOBBI
MaTeMaTH4eCKOU JIOTUKH, OCHOBHBIC TTOHSTHUS
JTUCKPETHON MaTeMaTHKHU U Teopuu rpadoB;
(dyHIaMEHTAIBHBIC TIOHSATHUS ¥ 3aKOHBI TEOPUU
BEPOSTHOCTEH, aHATUTUYECKUE U YHUCIICHHbBIE
MOJIXO/IbI ¥ METOJIBI JIJISl PEILICHUS MPUKJIIATHBIX
3a/1a4 TEOPUH BEPOSITHOCTE; OCHOBHBIE
MaTeMaTH4YE€CKUE MOJIOKEHH S, 3AKOHBI, OCHOBHBIE
(dbopMysbl M METOJIBI PEIICHHUS 3314
MaTeMaTHYE€CKOU CTaTUCTUKU; OCHOBHBIE
MOJIOKEHUSI TEOPUU PSIIOB U METOJIBI €€
MIPUMEHEHHUS K PEIIECHUIO MPUKIIAIHBIX 3a/1a4;
pas3iuuHble TUIB TuddepeHIanTbHbIX
YPaBHEHHIA U CTIOCOOBI UX PEIICHUS.
YMeeT: CTpOUTh MaTeMaTU4eCKue MOJeNn
MPOCTBIX JIOTHYECKUX YTBEPKICHUM;
WCIOJIB30BaTh Pa3jIMuHble MaTPUYHO-BEKTOPHBIX
OTEpalvy B PEIICHUU MTPUKIIAIHBIX 33]1a4;
MPUMEHSITh KJIIACCUYECKUE METO/IbI
MaTeMaTHYECKOrO aHaJiM3a B PELICHUH 3a]1a4
IPUKIIATHOM MaTeMaTUKU U MHPOPMATUKH;
MCII0JIb30BaTh MAaTEMAaTUYECKU amnmapar B
perieHny npodeccuoHaNbHbIX 3a/1a4;
WCIIOJIb30BaTh MPU PEIICHUH PA3IMUHbIX 3a7a4
CTaH/JapTHBIE METOJIbl MATEMAaTUYECKOU JIOTUKU U
JTUCKPETHON MaTeMaTUKu; TPUMEHSTh
BEPOSTHOCTHBIN MOAXO MPHU MPOEKTUPOBAHUU
AITOPUTMHUYECKUX PEIICHUN MPUKIAIHBIX 33]1a4.
NmeeT nmpakTHUECKUIl OMBIT: PEIICHUS 3a/1a4 Ha
MPOBEPKY PABHOCUIILHOCTU U SKBUBAJICHTHOCTH
dbopmyIt; MporpaMMHOMN peanu3alyy alropuTMOB
3a71a4 Ipo(heCCUOHABHOM IeATEehHOCTH;
MCIIOJIb30BaHMs METOJIOB MaTeMaTH4YeCKOM
CTaTUCTHUKHU ISl pEILICHUS 3a/1a4, CBSI3aHHBIX C
npodeccuoHanbHOMN AEATEIbHOCThIO; PELICHUS
muddepeHnanbHbIX ypaBHEHUN B
MaTeMaTUYECKUX MOJIEISX Pa3IMUHbIX
MPUKIIATHBIX 3a7a4.
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OIIK-10
Cnocoben
HCIIOIB30BaTh U
aIalITUPOBATh
CYIIECTBYIOIINE
MATECMATUYCCKUEC
METO/IbI U CHCTEMB]
IIpOrpaMMHUpPOBAHU
s 7T pa3paboTKu
U peanu3anuu
aJITOPUTMOB
peurenus
MPHUKJIATHBIX 33724

Hcnons3yer u agantupyer
CYILLECTBYIOIIME MaTeMaTHUECKHE
METOJIbl U1 CHCTEMBI
IpOrpaMMHUPOBaHUs AJIs
pa3paboTKu U peann3anun
aJITOPUTMOB pEIICHUS
MPUKJIAIHBIX 33/1a4

3HaeT: OCHOBHBIE METO/IbI AHAIIN3A
3G PEKTUBHOCTH aITOPUTMOB; MaTEMAaTHIECKHE
OCHOBBI (DYHKIIMOHAJIBHOTO U JIOTHYECKOTO
IIPOrpaMMHUPOBAaHUSL.

YMmeet: BBIOUpPATh U IPUMEHSATh YHCICHHbIE
METO/Ibl, PE€aJIN30BbIBATh YUCIICHHBIC aJITOPUTMBI
pEeIIeHNs IPUKIAIHBIX 3aa4, OLlCHUBATh
Ka4ueCTBO NPUOIMKEHHOTO PELIEHUs], CPAaBHUBATh
3G GEKTUBHOCTh Pa3IMYHBIX YHCIEHHBIX
AITOPUTMOB; pa3padaThiBaTh U PEATU30BHIBATH
aJITOPUTMBI PEIIEHUS MPUKIAIHBIX 3a/1a4;
pa3pabarbIBaTh MPOrPaMMHBIE CUCTEMBI B CTPOTO
(YHKLMOHAJIBHOM CTHIIE, pa3palbaTbiBaTh
IPOrpaMMHOE OOecreueHue 1)1l CHCTEM
HCKYCCTBEHHOI'O MHTEJUIEKTA.

HmeeTt npakTHYECKHIA OTIBIT: Pa3paboTKH,
aHaIM3a U pealnu3aliy alrOPUTMOB PEIICHUS
MIPUKJIAIHBIX 33]1a4; UCIIOIb30BaHNUs
CYLIECTBYIOIMUX MaTEMaTHYECKUX METOIOB U
CUCTEM IIPOrpaMMHUPOBAHUS B HAYYHO-
HCCIIEI0BATENIbCKON paboTe; MOMCKA PELIeHUs B
CHUCTEMax UCKYCCTBEHHOI'O MHTEIIEKTA.

OIIK-11 CnocobeH|
MIPUMEHSTD U
MO (UIIIPOBATH
MaTreMaTHYeCKue
MOJIEIH IS
peIIeHus 3a/1a49 B
obOnactu
npodeccuoHanbHO
U IeITebHOCTHU

[Ipumensier u MmopuduUpyer
MaTeMaTu4eCcKhe MOJICIH TSI
peLeHus CBOuxX
npodeccroHaNbHBIX 3a]1a4

3HaeT: KJIACCUYECKUE YHUCIIEHHBIE METO/IbI
pELIeHNs 3a/1a4 BBIYACIUTEIbHON MaTEMATUKH;
OCHOBHBIE IIOHATHS CJIO)KHOCTH aJITOPUTMOB;
IIPUHLIUIIBI MOAEIUPOBAHUS YKOHOMUYECKUX,
JKOJIOTUYECKUX, COLUAIIbHBIX, TEXHUYECKUX
3aja4 B (hopMme 3a/1a4 ONTUMH3ALINN.
YMeeT: OlleHUuBaTh CIOKHOCTD U 3()(hEeKTUBHOCTH
YHUCJIEHHBIX METOIOB, IIPUMEHSAEMBIX B PEILICHUU
po¢eCCHOHANBHBIX 33/1a4; UCTIOJIb30BaTh
KJIACCUYECKHUE METO/IbI PEIICHUS 3a1a4
JTUCKPETHOM ONTHUMU3aluu (BETBEH U rpaHull,
JIOKaJIbHOT'O NOMCKA, IBPUCTUUECKUX METO/IOB);
IIPUMEHATH METO/bI ONITUMU3ALIUH B
MaTeMaTU4E€CKOM MOJEIUPOBAaHUU.
HmeeT mpakTUYECKHiA OTIBIT: pa3paboTKU U
aHaJIM3a MaTEMAaTUYECKUX MOAEIIEH U allTOPUTMOB
pelIeHNs 3a/1a4 BBIYUCIUTEIbHON MaTEMAaTUKH;
KJIaccu(pUKAK JUCKPETHBIX 33a4 110 X
CJIOKHOCTH | 1T0J00pa MOAXOIAIINX METOI0B X
pEIIEHNUS; MOAEIUPOBAHNS COLIMANIBHBIX 3a1a4 U
IIPOU3BOICTBEHHBIX IIPOLIECCOB.
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OIIK-12
Cnocoben
ITOHUMATh

IPUHLIUIIBI paOOTHI
COBPEMEHHBIX
MH(POPMALTMOHHBIX
TEXHOJIOTHH U
HCIIOJIB30BaTh UX
JUTSL peIIeHUs
3a7a4
npodeccuoHanbHO
U IeATEIbHOCTH

[TonnmaeT mpUHIMIIBI paOOTHI
COBPEMEHHBIX UH(POPMAIIMOHHBIX
TEXHOJIOTUW U UCTIONIb3YET UX IS

pEeLIeHNs] CBOUX
npodeccroHabHBIX 3a1a4

3HaeT: MPUHIIMIIBI TOCTPOCHUS 0a3 TaHHBIX,
MOJIeTTU JaHHBIX, BUIbl SQL-3anmpocos;
ApPXUTEKTYPY OOJaUHBIX CEPBHCOB.
YMeeT: caMOCTOATEIbHO U3y4aTh HOBBIE
TEXHOJIOTUH, UCTIOJIb3YyEeMbI€ Ha IPEANPUSITHH, C
MOMOTIIBIO HHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX
CUCTEM; pa3padaTbiBaTh U aJIMUHUCTPHPOBATH
0a3bl JaHHBIX, CO3/1aBATh 3aIIPOCHI IS
W3BJICUEHUST HEOOXOAMMOM HH(OPMAITUH.
NMeet npakTHYECKUi ONBIT: y4aCTHs B
pa3paboTKe HAyYHO-UCCIIEIOBATEIHCKOTO
MPOEKTa, MPUMEHSISI U3YyUCHHBIE TEXHOJIOTUH;
BBIOOpA MOIXO/SIICH 00JJaYHON MITH TYMaHHOM
APXUTEKTYPHI JJIs1 KOHKPETHOTO TEXHHUYECKOTO
MIPOEKTA UCXOJIS U3 TPeOOBAaHUMN JOCTYITHOCTH,
CKOPOCTHU OTKJIMKA U HAJCKHOCTH.
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OIIK-13
Cnocoben
pa3pabaTbIBaTh
aJITOpPUTMBI U
KOMITBIOTEPHBIC
[IPOrPaMMBlI,
MPUTOAHBIC JIJIS
MIPAKTHYECKOTO
PUMEHEHUS

VYyactByeT B pazpaboTkax
aJITOPUTMOB U KOMITBIOTEPHBIX
MPOrpaMM, IPUTOAHBIX LIS
MPaKTUYECKOTO MPUMEHEHUS

3naet: 6ubnuoreku U moaynu Python ans
00pabOoTKHN TaHHBIX, PAa0OTHI ¢ (aiimamu,
CETEBBIMH B3aUMOACHCTBUSIMU U Oa3aMU TaHHBIX;
OCHOBHBIE KOHIIETIIINH U CHHTAKCUC SI3bIKA
nporpammupoBanusi C++; 6a30Bble MOHATUS U
napaurMbl COBPEMEHHBIX SI3BIKOB
IPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;
0COOEHHOCTHU BOCIIPUATHS HH(POPMAIIH
YEJIOBEKOM, YCTPOUCTBA U PEKUMBI AHAJIOTA.
MapagurMbl ¥ PUHITUIBI B3aHMOICHCTBUS
YeloBeKa C KOMIBbIOTEPHOU cpesioil; OCHOBHBIE
KOHIICTIIIUY ¥ TIPUHITUIIBI MOOMIIHHBIX U BEO-
MIPUIOKEHU; apXUTEKTYPY U TU3aiiH MOOUIIBHBIX
MIPUWIOKEHUM; IPUHLIMIIBI TIOCTPOCHUS CEPBEPHOU
4acTU BeO-MPUIIOKEHU; 0COOCHHOCTH U
CpeACTBa BU3YaIbHOTO MTPOrPaMMHUPOBAHUSI.
YMeeT: UCToNb30BaTh CTaHIaPTHBIE OMOTUOTEKH
u ppeitmBopku Python st peanuzanun
AJITOPUTMOB PEIICHUS MPUKIAIHBIX 33]1a4;
pean3oBbIBaTh 3P PEKTUBHBIE AITOPUTMBI U
peliaTh npakTuyeckue 3agadu cpeacrsamu C++;
pa3pabarbIBaTh MaTeMaTHYECKHUE MOJICIH,
AJITOPUTMBI U KOMIIBIOTEPHBIE POTPaAMMBbI AJIs
MPEUIOKEHHBIX 33/1a4; pa3padarbiBaTh
MPOrpaMMBbI ¢ IPUMEHEHUEM Pa3IMYHBIX SI3bIKOB
MIPOrPaMMHUPOBAHUS, BEIOUPATH MOIXOISIIIE
MHCTPYMEHTBHI 1151 KOHKPETHOMW 3a/1auu; CTPOUTH U
OIMCHIBATh B3aMMOJICHICTBHE TIOJIH30BATEIIS C
KOMIIBIOTEPHOM Cpeoi B 3aJaHHOM MPOOIEMHOM
00J1aCTH, TIOJIb30BaThCsl POTpaMMaMH
MOJIEPKKHU pa3padOTKU MOIb30BaTENbCKUX
uHTEep(EICOB; MPOSKTUPOBATH U CO3/aBATh
MIPOTOTHI MOOHJILHOTO WJIA BEO-TTPHIIOKECHHS;
WCTIONB30BaTh CTAaHAAPTHBIC HHCTPYMEHTHI
BU3YaJIbHOTO MPOTPaMMHPOBAHUS JIJIs
pa3paboTKu KOMIIBIOTEPHBIX MTPOTPAMM.
MMeet npakTHYeCKUi OMBIT: HATUCAHUS
MpOrpaMMHOTO Koza Ha Python, otnaaku u
TECTUPOBAHUSA Pa3pabOTaHHOTO MPOTrPAMMHOIO
o0ecredeHus; HamuCcaHus MPOrPaMMHOTO Koja Ha
C++, ero omnaaku ¥ mpoUINPOBaAHUS
MIPOU3BOAUTEILHOCTH; pa3paboTKu
KOMITBIOTEPHBIX MPOTrpamMMm, MPUTOHBIX TS
MPAKTHYECKOTO UCIIOIB30BAHUS; IPUMEHEHUS
MOJy4YEHHBIX MaTeMaTHYECKUX 3HaHUN U HABBIKOB
MPOrPaMMHUPOBAHUS IS PEIICHUS IPUKIIATHBIX
3a]1a4; IPOEKTUPOBAHUS YEJIOBEKO-MAIIMHHOTO
uHTepdeiica.
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OIIK-14
Cnocoben
MIPUMEHSATH
KOMITBIOTEPHBIE/CY
MIEPKOMITHIOTEPHBI
€ METO/IBI,
COBpPEMEHHOE
IPOrpaMMHOE
obecrneveHue, B
TOM YHCJIE
OTCUECTBEHHOTO
MIPOUCXOXKICHHUS,
JUTSL peIIeHUS
3a1a4
npodeccuoHanbHO
U IeATEIbHOCTH

[Tpumensier

npodhecCHOHABHOM

nestensHOCTH; Vcmonbs3yeT

COBPEMEHHOE MPOTrPaMMHOE
obecrieueHue sl peleHus 3a1a4
npodeccHoHaNbHON AeITeTLHOCTH

KOMIIBIOTEPHBIE/CYyIEPKOMITBIOTED
HBIC METOABI ITPU PELLIECHUN 3314
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3HaeT: CTPYKTYpy COBPEMEHHBIX ONEPAIIMOHHBIX
CUCTEM, IPUHIIUIIBI PAOOTHI KX OCHOBHBIX
KOMIIOHEHTOB: f]Ipa, MEHEI)Kepa NaMsTH,
TIOJICICTEMBI BBOJIa-BBIBO/IA, (DalJIOBOI CHCTEMBI,
(byHKIMOHATbHBIE BO3MOXKHOCTH
MHTETPUPOBAHHBIX Cpesl pa3paboTKu
MPUKJIATHOTO U CHCTEMHOIO TPOTrPaAMMHOTO
o0ecredeHus Ha S3bIKaX BEICOKOTO YPOBHS,
0COOEHHOCTH PabOTHl KOMIWIATOPOB U
KOMITOHOBIIIMKOB TIOJ] Pa3IMYHbIE OTIEPAIMOHHBIE
CUCTEMBI, HA0OPBI HHCTPYKIIUI JIJIs1 CHCTEMHBIX
YTHIIUT aBTOMATHICCKON COOPKHU IIpOTpamwm,
CpelICTBA MOHUTOPHUHTA BEIYMCIUTEIbHBIX
PeCypCcOB KOMIBIOTEPHBIX MPOTPaMM;
TEOPETHUYECKNE OCHOBBI IMAPAJUIEIIbHBIX
BBIYMCIICHUM U PaCIIPENEIEHHBIX CUCTEM;
MPUHLIUIIBI TOCTPOCHUS U (DYHKIIHOHUPOBAHUS
CYNEPKOMIIBIOTEPOB U BBIUUCITUTEIHHBIX
KJIaCTEpOB.

YMeeT: UCTIoNbh30BaTh CTaHAAPTHBIE HHTEP(HEHCHI
COBPEMEHHBIX ONEPALMOHHBIX CUCTEM IS
pelieHus 3aaad npodeccuoHaIbHON
JIEATEIbHOCTH; UCII0JIb30BaTh BO3MOKHOCTHU
COBPEMEHHBIX HHTEIPUPOBAHHBIX CPEJL
pa3paboTKu NPUKIIATHOTO U CHCTEMHOTO
MPOrPaMMHOTO 00ECTICUCHHSI Ha S3BIKAX
BBICOKOTO YPOBHS Ui pa3pabOTKH aJlrOPUTMOB U
porpamm, UCIOJb30BaTh YTUIUTHI
aBTOMaTU4YeCKOW COOPKHU U pa3BepThIBAHUS
IPOrpaMM B OTIEPAITMOHHBIX CUCTEMAaX; BEIOMPATh
MTOAXOASAIIYIO MOJENb MapajliIeIbHOTO
POrpaMMHUPOBAHUS U ONITUMAJIBHYIO
APXUTEKTYPY BBIYUCIMTEIBHON CUCTEMBI IS
KOHKPETHOTO KJlacca 3ajJa4; IPUMEHATh Ha
MIPAKTHKE METOJBI U CPEJCTBA pa3paboTKu
napajuieJIbHbIX IPOrpamM.

HNmeeT nmpakTU4YECKUI OMBIT: CO3JaHUS
KOMaHHBIX (aityioB, ucronb3oBanus API
OTIEPAIIMOHHBIX CUCTEM IPHU pa3paboTke
NPUKIAAHBIX TPOrPAMM JJIsl PEIICHUS 3a1a4
npodeccuoHaNbHOM IeATeTLHOCTH; PaOOTHI C
COBPEMEHHBIMU UHTETPUPOBAHHBIMU CpEaMuU
pa3paboTKu NPUKIIATHOTO U CUCTEMHOTO
MPOrPaMMHOTO 00ECTICUCHHSI Ha S3BIKAX
BBICOKOTO YPOBHS, pa3padOTKU, OTIAJIKH U
pa3BEPTHIBAHUS IPOrPAMMHOTO 00ECIICUCHHSI B
OTICPAIIMOHHBIX cHCTeMax cemeicTBa Unix u
Windows; pa3paboTKu napajienbHbIX MPorpaMm
Ha POCCUHCKUX MIaTGopMax ¢ UCIOJIb30BaHUEM




Pa3IMYHBIX CPEJCTB: OMOIUOTEK S3BIKOB U CUCTEM
nporpammupoBanusi; cranaaptel OpenMP, MPI u
CUDA.

OIIK-15
CriocobeH k
pa3paboTke

AITOPUTMHUYECKUX
Y TIPOTPAMMHBIX
pELICHUH B
obnacTu
CUCTEMHOTO H
MPUKJIIAJHOTO
POrpaMMHUPOBaHU
i,
MaTeMaTUIEeCKUX,
nH(pOpMAITMOHHBIX
U IMUTAITHOHHBIX
MOJIEIEeH,
CO3JIaHHIO
nH(pOpMaAITMOHHBIX
pecypcoB
M100aJIbHEIX CETENH,
00pa3oBareIbLHOr0
KOHTEHTA,
MIPUKIIAJIHBIX 0a3
JTAHHBIX, TECTOB U
CpeAcTB
TECTHPOBAHUS
CUCTEM U CPEICTB
Ha COOTBETCTBHE
CTaHJapTaM U
WCXO/THBIM
TpeboBaHUAM

JleMOHCTpUpyeT 3HAaHUE TEOPHH
AJIrOpUTMOB, MCTOAOJIOTHH U
TEXHOJIOTUH IPOrPAMMHPOBAHWUSL;
PazpabarpiBaeT anropuTMu4eCcKue
1 [IPOrpaMMHBIC PEIICHHUS, CO3/1aeT
uH(pOpMaLIMOHHBIE PECypChl HA
0a3e roTOBBIX PEIICHHI

3HaeT: OCHOBHbBIE CPEJICTBA, MIPEIOCTABISIEMbIE
COBPEMEHHBIMU ONEPALUOHHBIMU CUCTEMAMU
MPUKJIAIHBIM [IPOTPaMMaM I PEeIIeHUs
CUCTEMHBIX U I10JIb30BaTEJIbCKUX 3a7ay;
npuHUMIbl KoMMmyTaruu B LAN cetsx,
npuHLUIbl Mapmpytuzanuu B LAN 1 WAN
CETsIX; KJIACCUYECKHUE aJITOPUTMBI COPTUPOBKH,
norcka, 00xoja 1IepeBbeB U rpados.,
JUHAMHYECKOTO IMPOTrPaMMHUPOBAHUSI U KaJTHbBIX
CTpAaTETHii; OCHOBHBIC CTPYKTYPBI JaHHBIX
(MaccuBBI, CIIUCKH, OYEPEIN, XCII-TAOJIHUIIBI,
JepeBbs, rpadbl U Ap.); OCHOBHBIE TIOAXO/IBI K
pa3paboTKe MPUKJIAJAHBIX aJITOPUTMOB B paMKax
MapagurMbl CTPYKTYPHOTO TIPOTPaMMHUPOBAHUS HA|
A3BbIKE BHICOKOTO YPOBHS, 0a30BbIE
CUHTAKCUYECKHE KOHCTPYKITUU S3bIKa
POrpaMMHUPOBAHUS BEICOKOTO YPOBHSI:
OTIepaTOPbI, BBIpAKEHUs, OJIOKH, BETBJICHHSI,
IIUKJIbI; METOZbI OLIEHKH CJI0HOCTH aJrOPUTMOB,
(YHKIIMOHATBHBIE BO3MOXXHOCTH CTaHAAPTHOU
OMOTMOTEKH S3bIKA BBICOKOTO YPOBHSI, OOIITHE
CBEICHUS 00 anmapaTHBIX U CUCTEMHBIX
BO3MOYKHOCTSX BBIUYMCIUTEILHOW TEXHUKH JUIS
ONTUMHU3AINH TPOTPAMMHOTO 00ECTICUCHUS;
OCHOBHBIE 3Tanbl U BUAbl TectupoBanus [10,
CIOCOOBI TUTAHUPOBAHUS U OPTaHU3AIHH
TECTUPOBAHUS IPOrPAMMHOTO 0OeCTIeUeHHUS,;
KITUEHT-CEPBEPHYIO apXUTEKTYPy BeO-
MIPUIOKEHUH, CEpBEPHbIE SI3bIKU
MPOrpaMMHUPOBaHUS U HPEHUMBOPKHU.
YMeeT: ucronbp30BaTh HHTEPPEHCHI MPUKIIATHOTO
MPOrPaMMHUPOBAHUS, IPEOCTABIIIEMBIC
COBPEMEHHBIMH ONEPALMOHHBIMU CUCTEMaMU;
MIPOEKTUPOBATH U PEATU30BBIBATh P PEKTUBHbIC
aJITOPUTMBI JUIsl pEIIEHUs TPUKIIAHBIX 3a]1a4,
OTIPEETISATh CTPYKTYPY AAHHBIX, TOAXOISIIYIO
JUI KOHKPETHOM 3a/1a4uM; pa3pabaThiBaTh
MPUKIIAJHOE TPOrpaMMHOE 00eCIIeueHuUE B
pamMKax MmapaJurMbl CTPYKTYPHOTO
MPOrPaMMHUPOBAHUS HA S3BIKE
MIPOrpPaMMHUPOBAHHUS BHICOKOTO YPOBHS C
MPUMEHEHHEM OCHOBHBIX CUHTAKCUYECKUX
KOHCTPYKIMH U (DyHKIIMOHAJIBHBIX BO3MOXKHOCTEN
CTaHAAPTHON OMOIMOTEKH SI3bIKA BBICOKOTO
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YPOBH; IIJITAHUPOBATh U OPTraHU30BbIBATH



npouecc TectupoBanus 110, UCTIOMHATE TECTHI
BPYUYHYIO U aBTOMAaTU4€CKH; TPOCKTUPOBATH
uHTepdelic 1 HHQPaCTPYKTYPy BEO-TIPUITOKECHHI
¢ y4€ToM crieliu(PHKU CHCTEM UCKYCCTBEHHOTO
MHTEIJICKTA.

HNmeeTr nmpakTUUECKUI OMNBIT: CO30AaHUS
MPUKJIAJHBIX ITPOTPaMM C uctoiab3oBaHueM API
Windows; HaCTpOMKH U KOH(PUTYPUPOBAHHS
VLAN u STP, HacTpoiiku 1 KOHGUTYpUPOBAHUS
CTaTUYECKOW U JUHAMHUYECKON MaplIpyTU3aLUH,
MPUMEHEHHUS Pa3IMYHBIX IPOTOKOJIOB ISl TIOMCKA
HEUCTIPABHOCTEH B KOMITBIOTEPHBIX CETSIX,
HacTporiku MexaHusma NAT, nactpoiiku ACL
CIHCKOB; pa3pabOTKU MPUKIATHOTO
MIPOrpaMMHOTO 0OecTieueH s, OTIAAKH, IOUCKA 1
YCTpaHEHUs OIMOOK MPOTPAMMHOTO KO/Ia,
OILICHKH CIIOKHOCTH aJTOPUTMOB, HCIIOJIb30BAHUS
BO3MO)KHOCTEW CTaHJapTHON OMOIHOTEKH,
CTOPOHHUX OMOIMOTEK MPOTPAMMHOTO KOJIA;
CO3/1aHUsI MHOTO()YHKIIMOHAILHBIX BEO-
MIPUIIOKEHHH € AJIEMEHTaMU UCKYCCTBEHHOTO
MHTEJUICKTA.

OIIK-16
Crniocoben
y4acTBOBAaTh B
pa3paboTke
TEXHUYECKOU
JOKYMEHTaluu
MPOTPaMMHBIX
MIPOAYKTOB U
KOMIIJIEKCOB C
UCIIOJIb30BaHUEM
CTaHJapTOB, HOPM
U TIPaBUJI, a TAKXKe
B yIpPaBJICHUH
MIPOEKTaMHU
CO3/1aHus
MH(OPMAIIMOHHBIX
CHUCTEM Ha CTaJusIX
PKU3HEHHOTO LIUKJIA)

JleMOHCTpUPYET 3HAaHHE OCHOBHBIX|
CTaHJAPTOB, HOPM U MPaBHUII
npodeccruoHaIbHOM
NeSITeIbHOCTH, CTAHIAPTOB
odopMIIeHUsT TEXHUYIECKON
nokymeHraun; [Ipumensier
CTaHJIAPThl, HOPMBI U TIPABUIIA TIPU
peleHnH 3a1aq
npodeccruoHanbHON
NesITeTbHOCTH, pa3padaThiBacT
TEXHUYECKYIO JIOKYMEHTAIIUIO;
[TmaHupyeT BBIOTHEHHE U
peasiu3yeT MPOEKTHI [0 CO3IaHUI0
MH(POPMALIMOHHBIX CHCTEM

3HaeT: o01ue XapaKTepUCTUKH
KOMMYHHKAI[HOHHOTO 000PYI0BaHUS
(KOHLIEHTPATOPbI, KOMMYTaTOPHI,
MapLIPyTU3aTOPhl), IPUHIUIBI OpPraHU3AIHH,
TUTAHUPOBAHUSA U IOKYMEHTHPOBAHUS
KOMITBIOTEPHBIX CETeN; CTaHAAPTHl OPOPMIICHUS
MIPOEKTHON U TEXHUYECKON JOKYMEHTALIUU
(I'OCT, ISO, IEEE u np.).

YMeeT: mi1aHupOoBaTh KOMIBIOTEPHYIO CETh HA
OCHOBE TpeOOBaHUIl, MPENBABIAEMBIX K CETH, U
TEXHUYECKOW JOKyMEHTAIlM1 000pyI0BaHuS,
IJIAaHUPOBATH MOIU(PHUKAIIUIO (PACIITUPECHHE)
KOMITBIOTEPHON CETH Ha OCHOBE PaCTYLIUX
TpeOOBaHUH K CETH; pa3padaThiBaTh MJIaHBI
YIpaBJICHUS IPOECKTOM, OIO/IKETHI U TpaduKu
BBITIOJTHEHUS PadoT.

MMeet npakTUYeCKUi OMBIT: IIJIAHUPOBAHUS U
OpraHu3aiuu, MoaupuKalu u
JOKYMEHTHUPOBaHHS KOMIIBIOTEPHOI CETH MaJIOro
MpeanpUsITUS; pabOThI C TOKyMEHTalllel Ha BcexX
YPOBHSIX IPOEKTA: OT 3Tara MHULUALNH 10
3aBEepUICHMUS.
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OIIK-17
Cnocoben
WHCTAJTAPOBATh U
COIPOBOXK/IATh
IPOrpaMMHOE
obOecreucHue
UH(GOPMAITHOHHBIX
CHCTEM U 0a3
JTAHHBIX, B TOM
qyucie
OTEYECTBEHHOTO
MIPOUCXOXKICHUS, C
y4EeTOM
MH(POPMALTMOHHON
0e30IacHOCTH

WucTannupyeT npukiaaHoe u 3HaeT: OCHOBHbIE MPUHIUIIBI TIOCTPOCHUS U
CHUCTEMHOE MTPOrpaMMHOE (YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH,
obecrieuenue; Pa3pabarbiBaeT 1 | CETEBYIO MOJIENb B3aUMOJICHCTBHS OTKPBITHIX
COIMpOBOXK/AaeT nporpamMmmHoe | cucteM OSI, ceTeByto MoJeNb cTE€Ka IPOTOKOJIOB
obecnieuenne napopmarmonHsix | TCP/IP, mpoTokon Ge30macHol nepenayn JTaHHbIX
CUCTEM C yu€TOM TpeOOBaHUM https; OCHOBHBIC IPUHITUIIBI Pa3padOTKH U

MH(POPMALMOHHON 6€30IaCHOCTH peayinzaluy pesiiUOHHBIX 0a3 JaHHBIX,
OCHOBHBIE TIPUHIIUITEI (PU3UYECKOI OpraHu3aluu

0a3 maHHBIX; ocHOBHBIC BUIBI CYBJl u ux
cnenn(puIecKkre 0COOEHHOCTH; OCHOBHBIE YTPO3bI
nH(pOpMaITMOHHON 0e301acHOCTH (YTPO3BI
KOH(UACHITUAIBHOCTH, IIEJIOCTHOCTHU H
JNOCTYIMHOCTH JaHHBIX).
YMmeet: opueHTHpOBaThCs B coBpeMeHHbIX CY B/,
MIPOEKTUPOBATH CIIOKHBIE 0a3bl TaHHBIX Ha
OCHOBE PEJIALIMOHHON MOJIEIH, I10IYy4aTh
nH(popMaIuio U3 6a3bl TaHHBIX C IIOMOIIBIO
s3b1Ka 3arpocoB SQL; BEIOpaTh aneKkBaTHBIC
CpEICTBA 3aIIUTHI JAHHBIX AJIS KaXKI0TO BUA
MH(POPMALMOHHON CUCTEMBI.
HmeeT npakTUYeCKUi OMBIT: BIIAJCHUS HABbIKAMU
CTPYKTYPUPOBAHUS TAHHBIX, IPOSKTUPOBAHUS U
co3/1aHus 0a3 JaHHBIX B Pa3IMYHBIX MPEIMETHBIX
o0nacTsx, aIMUHUCTPUPOBaHUs 0a3 JaHHBIX U
CVYbB/l; ycTaHOBKHM Y HACTPOMKHU 3aITUTHBIX
MEXaHHU3MOB B HH(OPMAITMOHHBIX CUCTEMAX U
0a3ax JaHHBIX.

1) MeTozapl MPOrHO3UPOBAHUS COLTMATTLHO-YKOHOMUYECKOTO Pa3BUTHS
2) CunoBbI€ BUIBI CIIOPTA

3) AnantuBHas Gpu3HUYecKas KyJabTypa U CIIOpT
4) IIporpammupoBanne Ha s361ke C# 17151 pa3pabOTKH CHCTEM HCKYCCTBEHHOTO HHTEIUICKTA
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®opmupyembie |MHaukatopsl foctuxenus| [IpodeccuonanbHbii Pesynbrarel 00yueHus
KOMITCTCHITUU KOMITETEHITUI CTaHJAPT U TPYJOBBIC | (3HAHUS, YMEHUS, MPAKTUICCKUN
(xom u GyHKITUN OTIBIT)
HAaMMEHOBaHHE
KOMITETEHITHH )
IIK-1 [LC-5] H-1. OcymectBisier 06.001 ITporpammuct 3Haer: -
Crniocoben BbIOOP HHCTPYMEHTOB U C/01.5 Pa3zpabotka
IIPUMEHSATD U VHXEHEPHBIX NpakTuk | Npouenyp unrerpauuu |[M-1, CY] ocHOBHbIE IPUHIUIIEI,
(nn) MPOMBIIIEHHON HOPOrpaMMHBIX MOJYJIEH KOHIIEIINA U
npoexTupoBath | paspaborku cucrem MU, | C/02.5 Ocymectsienne |  mpodeccHoHaIbHYIO IEKCHKY
pa3IuyYHbIe pa3BepThIBaHUS U uHTCTpatmn sa3bika CH[4]; -
UHCTPYMEHTEI U | CONPOBOXKAEHHMs Mozeei IPOTPAMMHBIX MOJLYJICH U
MH)KEHEPHBIE | MAIIMHHOTO 00yueHus B [(OMITOHCHTOB 1 IIPOBEPKH [U-1, BY] apXureKTypbI
MIPAKTHKU MIPOAYKTUBHOM cpene pabotocniocobHoCTH BBIUHCIUTEIbHBIX CHCTEM,
MIPOMBIIIUICHHON BBIIyCKOB TpOrpaMMHOTO HEOOXOUMBIX JIJIs
pa3paboTku, N-2. PazpabarbiBaet u fpoaykTa MPOEKTUPOBAHUSA U peau3alun
pa3BepTHIBaHMUS, OCYILIECTBIISCT BBICOKOTIPOU3BOAUTEIIbHBIX
AKCIUTyaTaluu U HHTETPaIUIo peiieHuit B chepe
MOHHTOpPHHTA |IPOTPAMMHBIX MOIYJIECH U MIPOMBIIIVIEHHOTO BHEJIPEHUS
cucteM U | KOMIIOHEHTOB B CUCTEMBI

nn
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CHUCTEM MCKYCCTBEHHOTO
UHTCIICKTA; -

[U-1, CY] ocHOBHBIE CpenicTBa
MOHHMTOPUHTA U TUATHOCTUKU
ocC; -

[U-1, CY] cunrakcuc, 6a30Bbie
KJIacChl, OMOIMOTEKH A3bIKa Java;

[U-1, CY] TeopeTnueckue
OCHOBBI Web-TEeXHOJIOTHii;
OCHOBHBIE KOHIIETIITUH U
aJITOPUTMBbI MAIIMHHOTO
00y4YeHUs ¥ HCKYCCTBEHHOTO
MHTEJJIEKTA IPUMEHUTENBHO K
web-npoekTam; -

[U-1, CY] npunuuns! u
Meronosorun DevOps, ux poJib B
YCKOPEHHUH ITUKIIOB pa3paboTKu U

HOBEIIEHUS HanexxHocTtu IT-
MPOJYKTOB; -

[U-1, CY] TunoBble NaTTepHbI U
11a0JI0HBI TPOEKTUPOBAHUS
UI/UX nans pa3nuyHbIX THIIOB
U (POBBIX MPOTYKTOB; -




27

[U-1, BY] meTons! u cpeacTsa
CO3/IaHUs U MPOTPaMMHUPOBAHUS
0a3 nanueix NoSQL; -

[U-1, CY] coBpemeHHbIe

TEXHOJIOTMH U UHCTPYMEHTHI,
pUMEHSEMbIe B UHAYCTPUHU
MH(POPMALIMOHHBIX TEXHOJIOTUI
(IT), Bxirouast HOBbIE BEPCUU

HOMYJISIPHBIX SI3bIKOB
IPOrpaMMUpPOBaHUs, OMOIHOTEK
1 (periMBOPKOB

Ymeer: -

[U-1, CY] npuMeHsITh
KOHCTPYKITHH, BO3SMOKHOCTH U
cpencTsa si3pika C# ipu
pa3paboTKe MPOrpaMMHOTO
obecreyeHus; -

[U-1, BY] non6upats
WHCTPYMEHTBI ¥ TEXHOJIOTHH IS
pecypcHOro o0ecredeHus CUCTEM
MCKYCCTBEHHOTO MHTEIICKTA
pa3InYHBIX MAcIITa0OB COTIIACHO
TpeOOBaHUSM MPOCKTA; -

[U-1, CY] BeiOUpaTh
ONEPALMOHHYIO CUCTEMY U €€
napameTphbl ¢ y4eTOM TpeOOBaHUMN

K pa3BEPTHIBAHUIO U
COITPOBOXKJICHUIO MOJEIEH
HCKYCCTBEHHOT'O MHTEJUICKTA B
cpele IKCILTyaTalnuH; -

[U-2, BY] oprann3oBarb ceTeBbIC
B3aUMOJICUCTBUS U Iepeady
JaHHBIX B paMKax CO3JaHHA
CHUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA; -

[U-1, CY] co3maBaTh Ki1acchl Ha
s3bIKe Java NS pereHus 3a/1a4
aHajlin3a JaHHBIX 110 IpUHIOHIIaM
00BEKTHO-OPUEHTHPOBAHHOTO
MIPOrPaMMUPOBAHUS; -

[U-1, CY] BeiOUpaTs 1



aJalITUPOBATDH OINTHUMAaJIbHBIH
AJITOPUTM MAIIMHHOT'O O6y‘ICHI/I$I
JJIA KOHKpCTHOﬁ 3aga4du, -

[U-1, CY] npumeHATH
CTaHJIaPTHBIC AJITOPUTMBI
MAalIMHHOTO O0y4YeHHUs B cpejie
BEO-NPUIIOKEHUH; -

[U-1, CY] npumMeHsATh NPaKTUKU

Infrastructure as Code (1aC) ms
KOH(UTYPUPOBAHUS U

HOJI/Iep’KaHUsI CEPBEPOB U
CETEBBbIX YCTPOUCTB; -

[U-1, CY] ucnonb30BaTh S3bIKU
POTPaMMHUPOBAHHUS U
uHTEpdECh I
B3auMojieiicTBHs ¢ big-data-
aTgopmamu; -

[U-1, CY] npuMeHsSTh METOBI
pacmpeneneHHON 00paboTKkH
JAHHBIX TPU pa3paboTKe U
BHEJIPEHUU B OM3HEC-
MIPHAIOKEHUS] CHCTEMBI
HCKYCCTBEHHOT'O MHTEJUIEKTA; -

[U-2, CY] ocymiecTBasTh
MHTETPALUI0 TOTOBBIX
IIPOrpaMMHBIX MOAYJEH U
MOZICUCTEM B OOLIYIO CHCTEMY
HCKYCCTBEHHOI'O MHTEIIIIEKTA
HMeer npakTU4eCKUi OIIBIT: -

[U-1, CY] coznanus
HPUKJIAJHOTO IPOrPAMMHOTO
o0ecrieyeHus CpeacTBaMu
00BEKTHO-OPUEHTHUPOBAHHOTO
IIpOorpaMMHUpoOBaHus si3bika CH; -

[U-1, BY] peanu3anuu CKpUIToB
Y HaCTPOMKHN ONEPALMOHHON
CUCTEMBI AJI aBTOMaTHU3aluH
3aIycKa, MOHUTOPHHTA U
YCTOMYMBON pabOTHI CEpPBUCOB
HCKYCCTBEHHOT'O MHTEJUIEKTA B
Cpelie IKCILTyaTaluu
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[U-1, CY] ucnonb3zoBanus
CpE/ICTB MOHUTOPHUHTA U
nuargoctuku OC s agannsa
CcTaOMIIBHOCTH U
MIPOU3BOIUTEILHOCTH CEPBUCOB
HCKYCCTBEHHOTO MHTEJUICKTA B
Cpele IKCIUTyaTaluH; -

[U-2, BY] paboThl ¢ OCHOBHBIMHU
CpelICTBAMH U METO/IaMH,
UCIONIb3YEMbIMU B UHAYCTPUU
UT nns nopnep:kaHusi CETEBOU
UHPPACTPYKTYPbI
MIPOMBIIIUICHHBIX CUCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTA; -

[U-1, CY] co3nanus KOHCOIBHBIX
U TpaUUeCcKuX MPUIOKEHUH; -

[U-1, CY] TecTupoBanus

MoJieNel iepe]] pa3BepThIBAHUEM,

OLIEHKH Ka4eCcTBa MOJIEIIEH
MaITUuHHOTO O0YYEHUST; -

[U-1, CY] npoekTupoBaHus 1
peanu3aunu CTPYKTYpBI KIUEHT-
CEPBEPHBIX MPUIIOKEHHUI; -

[U-1, CY] ananu3a u o6paboTKH
6OHLH_II/IX MaCCHUBOB JaHHbIX C
MTOMOIIIBIO CTaHIAPTHBIX
MHCTPYMEHTAIbHBIX CPEICTB; -

[U-1, CY] pa3paborku
MIPOTOTHUIIOB HHTEP(DEIcoB
cucteM MU (mammHHOTO
o0yueHusi, peKOMEHaTeIbHbIX
CUCTEM WJIU 4aT-00TOB); -

[U-1, CY] ocymecTBieHus
MOHHMTOPUHTA U COMPOBOXKACHUS
peleHui Ha OCHOBE
HCKYCCTBEHHOTO MHTEJUIEKTA B
IIPOLYKTOBOMU CpENE; -

[U-1, BY] npoextupoBanus,
pa3paboTKu 1
IPOrpaMMUPOBaHUs 0a3 JaHHBIX

NoSQL; -



[U-1, CVY] pa3BepThiBaHus U
COIIPOBOX/IEHUS MOJieNen
MAaIIMHHOTO 00y4€HHUs B
IPOyKTUBHOM cpefe

[IK-2 [MF-3]
Cnocoben
PUMECHSTh

COBPEMEHHBIC

METO/IBI
ONTUMHM3ALIMHU
TUTsl OOy4YeHUs

Mojueiaen

MaIIHHHOTO
00y4eHus,
HAaCTPOUKHU

TUIepIapaMmeTpo

B U PCIICHUS

3a7a4

HCKYCCTBEHHOTO

HMHTEIICKTa

U-1. IIpumensier MeTobl

OIITHMU3ALNY, JIJIs
pa3paboTKu 1
HCCICIOBAHUS

00y4JaroIuXx aJropuTMOB

3Haer: -

[U-1, BY] ocHOBHBIE
TEOPETUICCKUE ACTICKTHI
I'paJINCHTHBIX AJITOPUTMOB, UX
KJIACCU(UKAIUIO U 00JIaCTH
NPUMEHCHUS; -

[U-1, BY] ocHOBHBIE
T'paJUCHTHBIC AJITOPUTMbI
HCIIOJIb3yEeMBbIE B 331a4ax
OIITUMMU3AIINU U OGy‘-ICHI/ISI

Ymeer: -

[U-1, BY] ucnons3oBarh
IPaIUCHTHBIE aITOPUTMBI JJIs
HaXO0KJICHHS YHCICHHBIX
pELICHUI NTPUKIIAIHbIX 3a/1a4; -

[U-1, CY] ananu3upoBarhb
CXOIMMOCTD U 3(H(PEKTUBHOCTH
aITOPUTMOB, BEIOUPATh U
000CHOBBIBAaTh MPUMEHEHUE
HanOoJIee MOIXOISAIINX METOIOB B
3aBHCHUMOCTH OT XapaKTEPUCTUK
JTAHHBIX U MOJICITH
HNmeeT npakTU4eCKUM OMBIT: -

[U-1, BY] ucnons3oBanus

TUTOBBIX TPAAUEHTHBIX
AJTOPUTMOB JIJISl PEIICHUS
TUIOBBIX 3aJ1a4 ONTUMU3AIUN U
00y4JeHmst
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I1K-3 [MF-4]
Cnocoben
PUMEHSTh

CTaTUCTHYECKHE
METO/BI JIJIs
aHa/IN3a JAaHHBIX,
BaJIMIAIIN
Mojenei

MAaIIHHHOTO
oOy4eHUs 1
MIPOBECHHMS

IKCIICPUMEHTOB

B obmactu U1

U-1. IIpumensier
CTaTHCTHUYECKUE METOIbI
aHaJIM3a ¥ MAIIMHHOTO
OOy4eHUSs TSl peTeHHS
3aj1a4 aHaJIM3a JaHHBIX U
MPOBEICHUS
HKCTIEPUMEHTOB Ha
JTAHHBIX

3Haer: -

[U-1, CY] ocHOBHBIE METO/BI
CTaTUCTUYECKOTO MAIIMHHOTO
oOyueHus; -

[U-1, CY] meToabI Criia)kKuBaHUs
U QWIBTpAIIMHA BPEMEHHBIX PSIIOB
Ymeer: -

[U-1, CY] ctpouts Moaenu
JTUHAMUYECKUX CUCTEM ISt
MHOTOMEPHBIX BPEMEHHBIX PSJIOB
U TIOJICH; -

[U-1, CY] npuMeHsTh
CTaTUCTUYECKUE METONBI JUIsS
aHaJIu3a JaHHBIX U Baaugaluu
MoJiesieil MallIMHHOTO O0y4€eHUs
HMeer npakTU4eCKUi OIBIT: -

[U-1, CY] anekBaTHOTO BBIOOpA
METOJIOB CTATUCTHYECKOTO
MAaIIMHHOTO 00y4YeHHS C Y4ETOM
0COOCHHOCTEH JTaHHBIX U 331a4H;

[U-1, CY] npoBenenus
SKCIEPUMEHTOB Ha JTAHHBIX

ITIK-4 [PL-1]
Cnocoben
MPUMEHSITD SI3BIK
POrpaMMHUpPOBA
Hus Python mist
pelIeHus 3a/1a49 B
obnmactu N

U-1. Pa3zpabarbiBaet u
OTIIA’KUBACT IMPUKIIAIHBIC
pelIeHHs pa3Hou
CJIO’KHOCTHU U IJId pa3HOIo
Kpyra KOHEYHbIX
MOJIB30BATEIIEH C
UCIIOJIb30BaHUEM SI3bIKA
IIpOrpaMMHUpPOBAHUS
Python, Tectupyer,
HUCIBITHIBACT U OLICHUBACT
KaueCTBO TAKUX PEIICHUI

N-2. OcymectBisier
BbIOOp HHCTPYMEHTOB
paszpabotku Ha Python,
MIPUEMJIEMBIX IS
CO3JIaHUsI IPUKJIIATHON
cucTeMbl 00pabOTKU
HAy4HbIX JaHHbIX,
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3Haer: -

[M-2, BY] ocHOBBI CMHTaKcuca
s3bika Python numier HeGombime
CKPHIITHI I aBTOMATH3AIHN
py4HOi1 paboThI o 06padoTke
HEOOJIBIINX 00BEMOB JaHHBIX C
MOMOIIIBIO BCTPOEHHBIX MOAYJIEH
Y BHEITHUX OMOIHoTEK (CsV, json,
requests)

[U-2, CY] bubnuoreku
MAIIMHHOTO OOyUYEeHHsI, TAKUE KaK
scikit-learn; -

[U-2, CY] ocHOBHBIC OMOIHOTEKH
JUTSL BBITIOJTHEHHST OOJTBITMHCTBA
PYTUHHBIX 337124 B KPYITHBIX
NPOEKTax: BBOJ-BBIBOJI,




MAIIMHHOTO O0yYEHUS U
BU3YyaJN3aIHH C
3aJJaHHBIMH
TpeOOBaHUSIMU

N-3. PazpabarsiBaet u
MOJIICPYKUBACT CHCTEMBI
00paboTKH OONBIINX
JAHHBIX PA3TUYHON
CTEIICHH CJIOKHOCTH
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CEpBEPHOE MPOrPaMMHUPOBAHUE
(FastAPI, Flask, Django REST
Framework)

YMmeer: -

[U-2, CY] onTuMHu3upOBaTh KOJ €
HCIIOJIb30BaHMEM OMOJIMOTEK IS
HAYYHBIX BBIYHCIICHUI

[U-3, CY] npuMeHsTh OCHOBHBIE
dbynkuu pperimBopka Pandas,
CaMOCTOSITEIILHO MIOCTPOUTH
nporecc o0paboTKH OOJIBIINUX
JAHHBIX C UCIIOJIB30BAHUEM
Airflow; -

[U-1, CY] ucions3oBath Python
JUISL PEILIEHUS] BCIIOMOTaTeIbHBIX
3aja4 B pa3pabOTKe: MapCUHT
JTAaHHBIX, OUNCTKA JAHHBIX,
MHTETpaLys C pa3Iu4HbIMH
cucremamu (API), cepBepHas
JIOTHKA TIPUJIOKECHHUS
HNmeet npakTU4eCKUi OIBIT: -

[U-1, BY] nHanucanust HEOOMBIIIX
CKPHIITOB JUIsSI aBTOMAaTH3aIHN
py4HOi1 paboThI o 06padoTke

HEOOJIBIINX 00BEMOB JaHHBIX C

MOMOIIIBIO BCTPOSHHBIX MOAYJIEH

Y BHEITHUX OMOIHoTEK (Csv, json,

requests)

[U-2, CY] ucnonp3oBanust
OMOIIMOTEK MATHHHOTO
oOyueHwus, Takue kak scikit-learn;

[U-2, BY] ucnone3oBaHust
OCHOBHBIX OMOJIMOTEK TSt
HAyYHBIX BBIYHCIICHUH, TAKUE KaK
NumPy, SciPy u Pandas4
OCHOBHBIX OMOINOTEK I
BU3yaJIM3aIH JaHHBIX,
Hanpumep, Matplotlib u Seaborn;

[U-1, CY] yuyactus B pazpaboTke

CEpPBEPHBIX MPUIIOKEHHUI U UX



TTOJIJICPIKKE

[1-3, CY] ocyecTBieHus
TECTUPOBAHUS PELICHUH C
HCIIOJIb30BAaHUEM HUHCTPYMEHTOB
JUIsl aBTOMaTU3UPOBAaHHOTO,
Harpy3o04Horo, A/B TectupoBaHus
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ITK-5 [PL-4]
Cnocoben
PUMEHSTh

SI3BIKH

POrpaMMHPOBa

aust C/C++ mis

pEIICHHUS 33/]1a4 B

obmactu U

H-1. Pa3zpabarbiBaet u
OTJIAKUBACT
¢ hexTUBHBIC
MHOTOITOTOYHBIE PEIICHUS
Ha C++, TecTupyer,
UCIIBITHIBAET U OIEHUBAET
Ka4eCTBO TaKUX PEIICHUI

N-2. PazpabarbiBaet u
oTiakuBaeT cucteMsl M1
Ha C++ 1oJl KOHKPETHBIE
armaparHble MIaT(HOpPMBI C
OTpPAaHUYECHUAMU 110
BBIYHCIIMTEILHOM
MOIITHOCTH, B TOM YHCJIE
JUTsl BETPOCHHBIX CUCTEM

3Haer: -

[U-1, CY] cpencTra pa3zpaboTku
s3pIka CH++ J71s cO30aHus
npukiaaHon cuctemsl UU;
oubnuorexu OpenCV misa C++,
TensorFlow C++; -

[M-2, CY] oCHOBBI CHHTaKCHCA
s3p1ka C/C++, OCHOBBI
noctpoenus cuctem MU, obmue
MPUHIUIIBI TAPAIICIIbHBIX
BBIYMCIICHHH, BOBMOXXHOCTH H
OTPaHUYECHUS UCTIOTHEHUS
nporpamm Ha GPU u FPGA
Ymeer: -

[U-2, CY] ucnonb3oBath
cpencTBa pa3paboTku s3pika C++
JUISL CO3/1aHUs IPUKIIATHON
cuctemsl MY, ctaniaptHbie
ouonuorexku C++; -

[U-1, CV] pemars npobiaembl
OZHOBPEMEHHOTI'0 JIOCTYMa K
JTAHHBIM U3 HECKOJIBKHUX TTOTOKOB,
IPaMOTHO IIPUMEHSIET aTOMapHbIe
oTepalnyu 1 MeXaHu3M
OJI0KMPOBOK; MCIIOJI30BATh
rotoBsie ppeitmBopku NN
(PyTorch, TensorFlow u mip.)
HNMeet npakTU4eCKUi OIIBIT: -

[U-1, CY] pa3paboTku U OTIAAKH
MPUKJIAIHBIX PEIIEHUI Ha s3bIKe
nporpamMmmupoBanus C++c
Y4€TOM KOHTPOJISI aMSTH,
MHOTOIIOTOYHOCTH,
npoQUINPOBaHUS KOJA, BEICOKOM

MIPOU3BOJUTEIBHOCTH; -

[U-1, CY] ouenku
MPOU3BOIUTEIBHOCTH,
npoUINPOBaHUS KOJa U
yCTpaHEHHS HAWACHHBIX Y3KHX
MECT

ITK-6 [ML-3]
CnocobeHn

H-1. O0ocHOBBIBaET

criocoObl M BApHAHTHI
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3Haer: -




IMPUMCHATDb IIPUMCHCHUA
KIaCCHYCCKUEC | KIIACCUYCCKHUX METOAO0B U

[U-1, CY] crannapTHbIe
O6uOMMoTEKN 1151 00yUESHHS C

aJTOPUTMBI Mojiesiel MalTMHHOTO yuutenem (ScikitLearn); 6a3oBsie
MalIMHHOTO | O0y4eHwus B 3amadax MU, METOIbI KIIACCU(UKAITUY C
o0yueHus ¢ BKJIIOYAs UX MOMOIIIBIO JIEPEBLEB PEILLICHU; -
MOHUMAaHUEM UX MaTeMaTHIeCKOe
MaTeMaTH4eCKuX|  (aJTOPUTMHUYECKOE) [U-2, CY] paznuunbie
OCHOB U npeoOpa3oBaHue U APXUTEKTYPhl PAHKUPOBAHHOTO
oOacren aJlanTaIuIo K creruduke MOUCKa (OTHO-/IBYX-
MIPUMEHCHUS 3a/1aun

TPEXCTAAUHHOE PAHKUPOBAHUE);

N-2. DpdexTuBHO

MIPUMEHSIET KJIACCUYECKHUE [U-2, CY] MeToabI Criia)KuBaHUs
METOJIbI U MOJIEJIH BPEMEHHBIX PSAJIOB, YPABHEHHE
MAIIMHHOTO 00y4eHUs 1is JUHEIHOTO TPEeHIa U KPUTEPHUH

oOecrieyeHus IIPOBEPKHU €TI0 3HAYUMOCTH
JOCTUKUMOCTHU VYmeer: -
(byHKIMOHATBHBIX

XapaKTEPUCTHK CUCTEM [U-1, CY] 060cHOBBIBaThH BHIOOD

nn KOHKPETHBIX aJITOPUTMOB U UX

napaMeTpOB B 3aBHCUMOCTHU OT
3a]1a4¥ U JTaHHBIX; -

[U-1, CY] npuMeHsSTh METOABI
OailiecoBCKO# KaccupuKauy u
ancamb6neBbie MeTos MO
(6orruHT, OyCTHHT, CTOKUHT
MOJIENIEN ), a TAK)KE IIPOU3BOIHBIX
OT HUX (CITy4aiiHbIC JIeca,
IpaJueHTHBIN OyCTUHT Ha
JIEPEBBSAX); -

[U-1, CY] npumeHATHh
Kjaccuueckue metoasl MO g
BpeMeHHBIX psaoB (ARIMA,
PKCIIOHEHIIMAJIBLHOE CIVIaKUBAHUE,
JIMHEWHAs PEerpeccusi C JIaraMu)
HNMeer npakTU4eCKUi OIIBIT: -

[U-1, CY] ucnionp3oBaHus
METPHK KauyecTBa KIaCCH(PUKAITIH
(precision, recall, F1, AUC ROC
U Jp.); KOMOMHHPOBAHUS
Pa3TUYHBIX METOAOB IS
KOMITJICKCHOTO aHaJIH3a JTAaHHBIX;
WHTEPIIPETAIINH PE3YIBTaTOB B
KOHTEKCTE MPEeIMETHOI 00nacTu;
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[U-2, CY] ucnonb3oBaHus
WHCTPYMEHTOB OIIEHKH KauecTBa
MoOJIeNIel paH)KUPOBAHUA U
CpaBHEHUS PAHKUPYIOIIHUX
Moenel Mexay coOoi;
MIPUMEHEHUS METOZIOB 00yUeHUS
TUIa pairwise u listwise;
MCIIOJIb30BaHUS PA3IMYHBIX
APXUTEKTYP PaHKHUPOBAHHOTO
MOUCKa (0JIHO-/IBYyX-
TpEeXCTaIuHHOE PAaHKUPOBAHUE);

[U-2, CY] noctpoenus nporuosa
BPEMEHHBIX PSAOB Ha OCHOBE
KJaccuuecknx MetonoB MO;

mo10opa rmapaMeTpoB U aHAIHM3a

ocraTkoB Mojeleil Buga ARIMA;

[U-1, CY] BBIOOpa KOHKPETHBIX
aJIrOpUTMOB U UX [1APAMETPOB B
3aBUCUMOCTH OT 3a/1a4
JaHHBIX
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[1K-7 [ML-4]
Crniocoben
PUMEHSTh

METOJIBI
oOydenust 6e3

YAUTES TS

aHaJn3a JIaHHBIX

Y BBISIBIICHUS
CKPBITBIX

3aKOHOMEPHOCTE

v

)51

U-1. IIpumensier
aJITOPUTMBI
KJIaCTepU3alluu U
MOHMXEHUS pPa3MEPHOCTH
VTS pelleHus
MPaKTUYECKUX 3a71a4

N-2. BeigBasgeT aHOMaJIuN
U TIPUMEHSET METOJIBI
MMOMCKA aCCOLIMATUBHBIX
paBUI

H-3. OuennBaeT KauecTBO
pe3yaBTaTOB 00yUCHUS
0e3 yuurens

3Haer: -

[U-3, CY] 6a30BbIe METPUKH
KauecTBa 00yueHHst 0e3 yUUTes
(silhouette score adjusted rand
index)
Ymeer: -

[U-1, CY] ucnonb3oBaTh
WHCTPYMEHTBI OYUCTKH JIAHHBIX U
MpeBaPUTEIHHOM MOATOTOBKH
JTAHHBIX METOaMH MOHUKEHUS
pa3MEepHOCTH U BU3yaTu3alluu
JUTSL aHAJIM3a JaHHBIX; -

[U-1, CY] npuMeHSTh METOABI
oOydeHust 0e3 yuuTens s
aHaJIM3a CTPYKTYPHI TaHHBIX
HNmeer npakTHUECKUI OMBIT: -

[U-1, CY] ucnonb3zoBanus
WHCTPYMEHTOB OUUCTKHU JaHHBIX
U IIpeABapUTEIbHON MOATOTOBKU

JIAHHBIX METOAMH MOHUKEHUS
pa3MEepHOCTH U BU3yaJIu3aluu
JUTSL aHAJIM3a JaHHBIX

[U-3, CY] oueHku kauecTBa
pe3yNbTaToB 00yUYCHHS MOJICITH; -

[U-3, CY] ucnonb3oBaHus
TOTOBBIX HMHCTPYMCHTOB JJIA
OLICHKH Ka4yecTBa KJIacTepu3aluu
U IpyTUX Mojieneit 06e3 yuuTens; -

[U-2, CY] ucnionp3oBaHus
MEeTO/IOB 00ydeHUst 0e3 yuuTest
JUTSL BBISIBJICHHSI CKPBITBIX

3aKOHOMEPHOCTEN
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npeoOpa3oBaHue U
aZlanTaIuio K creruduke
3a1a4Yn

N-2. Ilpumensier MeToabl
aHanIu3a JaHHBIX IS
MIPOBEPKHU PA3BEIOYHBIX
TUIIOTE3 U IIOATOTOBKHU
JAHHBIX K IPUMEHEHUIO
COBPEMEHHBIX METOJIOB
umn

N-3. Ilpumensier MeToAbI

MOHKEHUS pa3MEPHOCTH

IT1K-8 [BD-3] U-1. Pa3pabarbiBaer, 3Haer: -
Crniocoben OTJIA)KUBAET U TECTUPYET
OpPTraHU30BbIBATH | IPUKJIAIHBIE PEIICHUS C [U-1, CY] knaccudukammro
XpaHEeHUe anementamu MU ¢ TUTIOB 0a3 TaHHBIX, OCHOBHBIC
JTAHHBIX, MIPUMEHEHUEM Pa3INYHBIX MOJIENN JaHHBIX, TPUHIIUIIBI
BEIOHpast TEXHOJIOTUN XPaHECHUS MPOEKTUPOBAHMS 0a3 TaHHBIX
aJICKBaTHbIE CTPYKTYPHUPOBAaHHBIX Ymeer: -
TEXHOJIOTUYECKHU|  JIaHHBIX, OIEHHUBAET
€ perieHus KauyeCTBO [U-1, CY] co3naBath
MpEACTaBICHUS, XPAaHUMBIE
U-2. PazpabarbiBaer, npoueaypsl, GyHKIIUN U
OTJIAKUBAET U TECTUPYET TPUTTEPHI; -
NPUKJIAIHbIE PELICHUS C
aementamu MU ¢ [U-2, BY] npoekTupoBarhb
MPUMEHEHUEM PA3TUYHBIX xpanuiuia gaHabeix NoSQL
TEXHOJIOTUN XPaHECHUS HMeet npakTUYECKUI OIIBIT: -
HECTPYKTYpPUPOBAHHBIX
JTAHHBIX, OLIEHUBAET [U-1, CY] nanucanus
Ka4eCTBO AQHAJIMTUYECKUX 3aIIPOCOB K
JaHHBIM, aHAJIM3a IUIaHA 3aIpoca;
[U-2, BY] pa3paboTku XpaHUIHUII
JaHHBIX KJIacca KII04-3HAYECHUE,
JOKYMEHTHBIX, KOJIOHOYHBIX,
rpadoBBIX
[1K-9 [BD-1] U-1. O6ocHOBBIBaET 3Haer: -
Cniocoben criocoObI M BApHAHTHI
OCYUIECTBIIATh | INPUMEHEHHS METO/IOB [U-1, BY] ocHOBHBIE YHCIIOBbIE
MOKCK, cOop, IIPEIBAPUTEITLHOTO XapaKTEPUCTUKU CTAaTUCTUYECKHUX
OYHUCTKY U aHaJu3a JJAaHHBIX B JTAHHBIX U METOJIbI UX
npeaBapurtenbHbl| 3anadax MW, Bkirouas nx HaXO0X/ICHHUS; -
1 aHaIIN3 MAaTeMaTU4eCKOe
JTAaHHBIX (anropuT™MHUECKOE) [U-2, CY] ocHOBHBIE OIXOBI K
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3aI0JTHEHHUIO TIPOITYCKOB B
JaHHBIX BPEMEHHBIX PSIJIOB H
M300paKeHUA
Ymeer: -

[1-1, BY] BeIUMCHSATH YUCTIOBBIC

XapaKTEPUCTUKU CTATUCTUUECKUX

JAHHBIX, TPUMEHSATH METOJIbI
BHU3yaJIM3al[iu JAHHBIX

[U-3. BY ] npuMeHATh METOABI
MOHMKEHUS pa3MEPHOCTH IS
MEPBUYHON UHTEPIIPETALUU U

BHU3yaJIN3allUd MHOTOMEPHBIX



JUJIS1 TIEPBUYHOM
WHTEpIpeTaIuu U
BH3yalIU3aI1
MHOTOMEPHBIX JaHHBIX

N-4. Orbupaet npusHaKku
JTAHHBIX, 3HAYMMBIC JIJIS
UCCIIEJOBaHUS

JaHHBbIX, -

[U-2, CY] npou3BOAUTE OYUCTKY
3alllyMJICHHBIX BPEMEHHBIX PSIOB
Y N300paKeHUI; -

[U-1, CY] npoBoauTh
OJTHOMEPHBIN 1 MHOTOMEPHBIN
aHaJINU3 IPU3HAKOB, B TOM YHUCIIE C
HCIIOJIB30BAaHUEM CPENICTB
BU3yaJIN3aL1H

[U-4, CY] npumeHATHh
CTaHJapTHBIE METOABI OTOOpa
MIPU3HAKOB U BEIOMPATH
ONITUMAJILHOE TIOZIMHOXKECTBO
MIPU3HAKOB; -

[U-2, CY] npUuMeHSATh METOJIbI
MOMCKa aHOMAJIbHBIX
MOAIIOCIEN0BATEILHOCTEN U
MaTTEPHOB BO BPEMEHHBIX psJIax
(anroputm MASS, nouck Ha
ocHoBe DTW 1 HM>)KHUX TpaHuLl,
ITOMCK JUCCOHAHCOB, MATPUYHBIN
npouIIb psiza)

HNmeeT npakTU4EeCKUM OMBIT: -

[1-3, CY] ucnionas30BaHus
METOIOB TTOHUKEHUSI
pa3MepHOCTH U TTo100pa
ONTUMAaJIbHOW pa3MEPHOCTHU B
3aBHUCUMOCTH OT HEOOXOIUMOM
0NN OOBSICHEHHOW TUCTIEPCUU; -

[U-2, CY] noucka u ycTpaHeHHUs
BBIOPOCOB B JIaHHBIX BPEMEHHBIX
PSIOB; MMOUCKA
TIOJIIIOCIICIOBATEIILHOCTEH psijia
0 33/IaHHOMY 00pasILy,
AHOMAaJILHBIX
MOATIOCICAOBATEIbHOCTEH,
MOJIIOCIIEOBATEILHOCTEN-
NaTTepHOB

39




I1K-10 [BD-2]
Cnocoben
OTIPEIEIIATh
TpeOoBaHUS K
HaOOpaM JTaHHBIX
JUTSL PETICHUS
3a1a4
MAaIIUHHOTO
o0Oy4eHusl,
POBOIUTH
pa3MeTKy u
aHanu3 HaboOpoB
JTAHHBIX,
OIICHUBATh
KaueCTBO
JTAHHBIX,
obecreunBaTh
HETPEPHIBHYIO
UHTETPAIUIO
JTAHHBIX

H-1. Onpenensier
TpeboBaHuUs K HabopaMm U
Ka4eCTBY JIAHHBIX IS
penieHus 3aaq
MaITuHHOTO O0yYEHUS

H-2. PaboraeT ¢
IaHHBIMH, B TOM YHCIIE
coOupaeTr JaHHbIC U3
pa3pO3HEHHBIX
HMCTOYHHKOB, IIPOBEPSIET
JaHHBIC HA KOPPEKTHOCTH

3Haer: -

[U-1, BY] ocHOBHBIE TpeOOBaHUS
K Ha0OpaM JIaHHBIX JIJIST PEIICHUS
3aJlau MalllMHHOTO 00y4YeHus
YMmeer: -

[U-2, BY] noaroraBnuBarh
NaHHBIE IJI JaJbHEUIIEH
00paboTKH 1 aHAHN3a; -

[U-2, CY] monbupars
UHCTPYMEHTAPHI Pa3METKU
JAHHBIX IO YCIIOBUS 3a]1a4U; -

[U-1, CY] craBuTh 33124y
pPa3sMETKHU JaHHBIX IS
MAIIMHHOTO O0y4YeHUs U
OIICHUBATh KaueCTBO PaOOTHI
pPa3METUHKOB
HMmeet npakTU4eCKUi OMBIT: -

[U-1, BY] npoBepku naHHBIX Ha
KOPPEKTHOCTb, Pa3METKH JIAHHBIX;

[U-1, CY] pa3MeTKu JaHHBIX,
IIPOBEPKHU JaHHBIX Ha
KOPPEKTHOCTB; -

[U-2, CY] opranuzanuu
Kpay/ICOPCUHTA Pa3METKHU JaHHBIX
JUTSL MAITUHHOTO O0Y4YEeHHS
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[1IK-11 [BD-4]
Crniocoben
PUMEHSTh
pa3IUYHbIC

MoJIeTH U (MJTH)
TEXHOJIOTHH
00paboTKn
OOBIINX

JTAHHBIX

H-1.0cymectBusier
BBIOODP TEXHOJIOTHIA
00paboTKH OOIBIIMX
JTAHHBIX, PUEMIIEMBIX
JUTS CO3IaHUS
npuKiIaaHon cuctemsl U1
C 3aJJaHHBIMU
TpeOOBaHUSMHU

N-2. PazpabarsiBaet u
OTJIa)KUBAET MPUKIIATHbIE
pEIICHUS C STIEMEHTaMHU
U c npumeneHueM
Pa3IMYHBIX TEXHOJIOTUH
00pabOTKH TaHHBIX

3Haer: -

[U-1, CY] npuHIUIIBI MOACITH
MapReduce mns mapannenbHON
00paboTKH OONBIINX JAHHBIX
Ymeer: -

[U-1, ITY] opranuzoBarb
IEHTPATN30BAHHOE XPAHUIIUIIE
nannbix (Data Lake); -

[U-1, CY] opranu3oBbIBaTh
pacrpeneeHHOe XPaHITUINE 1
napajuiesibHyr0 00paboTKy Ha
0a3e COBPEMEHHBIX TEXHOJIOTUI
(Hadoop, Spark) 6omnbmux
JTAHHBIX
HNmeet npakTU4eCKUi OIBIT: -

[U-1, ITY] opranuzanuu
pacnpeeieHHOr0 XpaHeHus
JIAHHBIX, [TapaJUIEIbHON
00paboTKH, a TaKke 00paboTKH
MTOTOKOBBIX JTAHHBIX

[U-1, ITY] PykoBoacTBa
pa3paboTKOH pelIeHu ¢
aeMmeHTamu MU ¢ npumenenuem
Pa3IMYHBIX TEXHOJIOTUN
00pabOTKH TaHHBIX; -

[U-2, CY] Pa3paboTku 1 OTIaAKu
MPUKIAAHBIX PELIICHHI C
anementamu M1 ¢ nmpumeneHnem
Pa3IMYHBIX TEXHOJIOTUI
00pabOTKH TaHHBIX; -

[U-2, CY] ucnonb3oBaHus
pa3IUYHBIX MojeNieH U (WIIn)
TEXHOJIOTH 00pabOTKU TaHHBIX
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[TK-12 [ML-7]
Cnocoben
PUMEHSTh
ABTOMATUYECKOE
MaIlIHHHOE
oOyueHune

H-1. O6G0ocHOBBIBAET
CIIOCOOBI U BAPUAHTBI
MIPUMEHEHHS aJITOPUTMOB
aBTOMATUYECKOTO
MAaIUHHOTO O0yUYCHHS B
3amauax MU, Bximrouas ux
npeoOpa3oBaHue U
aIanTaIuio K crierupuke
3a1auu

N-2. TIpumensier MeTobI
MTOBBIIIEHUS
YCTOHYUBOCTH,
HAaJIC)KHOCTH,
0e30IacCHOCTH
aJTOPUTMOB
ABTOMAaTHYECKOTO
MAITUHHOTO O0yUYEeHUs I
MIPOBEPKHU Pa3BEIOYHBIX
TUIIOTE3 M IIOATOTOBKU
JAHHBIX K IPUMECHEHHIO
COBPEMEHHBIX METOJIOB

nn

3Haer: -

[U-1, CY] xareropuu 3aaa4y
ABTOMATHUYECKOTO MAIIMHHOTO
0o0y4JeHHs
YMmeer: -

[U-1, CY] ananu3upoBarhb
crenuQuKy 3a1a4u ¢ y4EToM
COBPEMEHHBIX TPEHIOB
(Hampumep, UCTIOIB30BaHHE
AutoML nist 06paboTku
OOJBIINX TAHHBIX, HHTETPALIUS C
MLOps), BEIOUpATH MOIXOISIIIHE
AutoML-UHCTpYMEHTHI; -

[U-2, CY] ucnonp3oBaTh
MIPOJIBUHYTHIE METObI
MOBBIIICHHS YCTOMYHBOCTH
Mojener AutoML
HNmeet npakTU4eCKUi OMBIT: -

[U-2, CY] ucnosib30BaHUs
0a30BBIX METOJIOB 3AIUTHI OT
aTaKk ¥ UCKaKEHUI TaHHBIX B

00JIaCTH MAIIMHHOTO O0y4eHUs
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TIK-13 [MF-1]

Crniocoben TEOpPUU BEPOSTHOCTEH,
NPUMEHSTD MaTeMaTH4ecKoi
COBPEMEHHYIO | CTaTHCTHKHU U TEOPUU
TEOPETUYECKYIO uHbOpMaIUH IS
MaTeMaTuKy Jjsi|  (OpMYJIHpPOBAHUS U
pa3paboTku aHaM3a 3a/1a4
HOBBIX HCKYCCTBEHHOTO
aJITOPUTMOB U WHTEJJIEKTa
dbopmynupoBaHu
s N-2. IIpumensier anmapar
MEePCIEKTUBHBIX [TEOPUU BEPOSITHOCTEN ISt
3agauy U1 HUCCJIENOBAHUSI METONOB U

U-1. [Ipumensier anmapar

Mojeeil MaIlIMHHOTO
o0y4JeHmst

3Haer: -

[U-1. BY] kiaccuyeckue 3aKOHbI
pacnpeeNieHus CIy4YaiHbIX
BEJIMYUH; -

[U-2. BY] nonynspHbie
CTAaTUCTUYECKHUE KPUTEPUHU TSI
MIPOBEPKHU 0A30BBIX TUIIOTE3
YMmeer: -

[U-1. CY] npuMeHSTh METOBI
TEOPHUH BEPOSTHOCTEHN AJIs
pelIeHNs 3a/1a4 aHaIM3a TaHHbIX
Y OLICHKHU [TapaMeTpOB
MAaTE€MaTHYE€CKUX MOIEIEN
pacrpeneneHus TaHHbIX
HMeer npakTUUeCKUi OIBIT: -

[U-2. CY] npumenenus
CTICIMATM3UPOBAHHBIX
CTAaTHUCTUYCCKUX KPUTEPHUEB IS
NPOBEPKH THITOTE3 O 3aKOHAX M
napameTpax pacrpeaesieHus

o0BeMax TaHHBIX

BKJIIOYAsT UX
nmpeoOpa3oBaHue U
aZlanTaIuio K creruduke
3a1a4Yu

N-2. Ouenusaer
PE3yIBTaTUBHOCTD
MPUMEHEHUS METOJIOB
MOBBILIECHUS
YCTOMYUBOCTH,
Ha/Ie)KHOCTH,
0e301acHOCTH
aJTOPUTMOB OOy4YEHUS Ha
HECTaHJapTHBIX 00beMax
NaHHBIX B 3agadax MU Ha
OCHOBE COTIOCTaBIICHUS C

aHajJoramMmu

JAHHBIX
[1K-14 [ML-8] N-1. O6ocHOBBIBaET 3Haer: -
Crniocoben CrIocoOBI M BAPUAHTEI
NPUMEHSATh | IPUMEHEHHUS aITOPUTMOB [U-2, CY] crangapTHbIe METPUKH
aJITOPUTMBI 00y4deHus Ha OIIeHKHU KadyecTsa (accuracy, F1,
o0ydeHMsI HA | HECTaHJIaPTHBIX 00BeMax ROC-AUCQ); -
HECTaHJIapTHBIX | JaHHBIX B 3amadax NU,
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[U-1, CY] ocHOBHBIE THIIBI
HECTaHJAPTHBIX JTaHHBIX (MaJible
BBIOOPKH, HECOATAHCHPOBAHHBIE

JaHHBIC, OOJIBIINE 00BEMBI);
0a30BbIC AITOPUTMOB (HATIPUMeED,
oversampling, undersampling,

mini-batch learning) ans
TUTIOBBIX 33/1a4; OTPaHUYCHHUS
CTaHJIapPTHBIX METOJOB MPHU
paboTe ¢ TaKUMH JaHHBIMU
Ymeer: -

[1-2, CY] ucnions30BaTh
CTaH/JIapTHBIC METPUKH OLIEHKU
kadyectsa (accuracy, F1, ROC-

AUC) u conocraBiarh 0a30BbIe

MOJIETT MEXIY COOOM; -



[U-1, CY] 060CHOBBIBATH BHIOOP
METOJIOB MTOBBIIICHUS
3¢ (HEeKTUBHOCTH U
0000611aeMocTH ( peryispuzarus,
YMEHBIIICHUE Pa3MEPHOCTH
Monenu, domain adaptation,
HCIIONB30BaTh PA3HOCTHBIX
METOJIOB TUTIA CHAMCKHUX CETEH,
few-shot learning, 6aiiecoBckue
METO/IbI)

[U-2, BY] npoBoauTh
CPaBHUTEJBHBIN aHAJIN3 MOJIEIICH
110 3((HEeKTUBHOCTH,
YCTOWYMBOCTU U O€30MIaCHOCTH;
YUYUTBIBaTh Niepeolydenue, drift u
computational cost
HNmeeT npakTU4eCKUM OMBIT: -

[U-1, CY] amekBaTHOTO BBIOOpA U
aJlanTaluy alroputMoB (transfer
learning, few-shot learning,
federated learning) ¢ yuerom
crienu(yUKI HeCTaHAaPTHBIX
00bEMOB JTAaHHBIX U TPEOOBaHMI K

3ajaue
IIK-15 [DL-4] U-1. IIpumensier 3HaerT: -
Crniocoben (mpoBoas BHIOOD U
MIPUMEHSTH U JKCIIEPUMEHTHI) [U-1, BY] kimaccuueckue
(vm) W3BECTHBIC AITOPUTMBI U WHCTPYMEHTHI TAPCHUHTA TEKCTOB:
pa3pabaThiBaTh OMOTMOTEKH IS peryisipHbIe BEIPAKECHUS,
QITOPUTMBI, |00pabOTKU €CTECTBEHHOTO TOKEHHU3aIus1, MOP(HOJIOTHUECKUN
METObI U A3bIKa, IPeo0yYeHHbIE aHaJIu3, CHHTAaKCUYEKHUI aHau3
TEXHOJIOTHH | TITyOOKHe HelpoceTeBbIe
00paboTKu MOJIEIIN TSI TIPUKJIATHBIX [U-2, CY] ocHOBHBIC
€CTECTBEHHOTO | 3aJa4 aHaln3a TEKCTOB, ApPXUTEKTYPHI CETEH,
SI3BIKA IIPH HEOOXOTUMOCTH

noo0ydvast U BaJIMAUPYS HA
cOOCTBEHHBIX HaboOpax
JaHHBIX

N-2. Onpenensier crex
TEXHOJIOTUM, METOAOB U
aJITOPUTMOB IS
MOCTPOCHUS IPOAYKTOB C
00paboTkoit
€CTECTBEHHOTO SI3bIKa
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WCIIOJIB3YIOIINECS IS
BEKTOPU3ALIMH TEKCTOBBIX
nmanabex: Word2Vec, Doc2 Vec,
Glove, FastText, pekyppeHTHBbIE
HEUPOHHBIE CETH U CETHU-
TpaHchopMmepbl (IHKOJEPHI)
Ymeer: -

[U-2, CY] camocTOSATETHHO
HAUTH MOAXOMASAIIYI0 MOAEIH st

BCKTOpHU3allH TEKCTOBBIX



(IMaIoroBBIC CHCTEMBI,
BOTIPOCHO-OTBETHBIE
CHCTEMBI,
pEKOMEHIaTeIbHBIE
CHUCTEMBI | T.]I.)

N-3. UMmiiemMeHTUpyet
W3BECTHBIC aJITOPUTMBI,
aApXUTEKTYPhI U MOZEIN
00pabOTKU €CTECTBEHHOTO
A3bIKa HA pPeabHBIX
JTAHHBIX, CTPOUT
ManIIaiHbl 00y4YeHUs
MOZENEN U
pa3BepthiBanusi NLP-
CEpBHUCOB B
MPOYKTUBHOM Cpefie

JAaHHBIX B OTKPBITBIX UICTOYHUKAX
U IPUMEHUTBH €€ 111 KOHKPETHON
3a1aun

[U-3, CY] amantupoBath 1
0pabaThIBaTh CYIIECTBYIOIINE
apXUTEKTYpHI (Harpumep, fine-

tuning BERT, GPT, T5) mox
KOHKpETHBIE 3a]1auu
(xmaccudukanms, reHeparus,
NER); ontumu3upoBarb
naimnaifaer 00paboTKH JTaHHBIX U
oOyueHust (yCKOpEHUE Yepe3
ONNX, Quantization,
pacnpezieieHHbIe BEIYUCIICHHS);
ctpoutsb CI/CD-npouiecchs aist
NLP-mozeneii (TectupoBaHue,
MOHHUTOPHHT JIpeiiQ TaHHBIX)
HNmeeT npakTU4ECKUM OMBIT: -

[U-2, CY] mogbopa moaxoasiei
MOICIIN IJIA BGKTOpI/I3aL[I/II/I
TEKCTOBBIX JJAHHBIX B OTKPBITHIX
NUCTOYHUKAX U €€ HpI/IMGHeHI/ISI
JUJIS1 IPAKTUYECKOM 3a/1a4u; -

[U-3, CY] pa3BopaunBaHus
CEPBUCOB B MPOJAKIITH-CPEIS
(Docker, Kubernetes, ob6maunbie

NLP-API)
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[TIK-16 [DL-5]
Cnocoben
MPUMEHSTH U
(un)
pa3palaTbIBaTh
AITOPUTMBI
pacrio3HaBaHUS
TeHepaIy peun

reHepannn peuu, BKIroUasa

H-3. OuenuBaeT KauecTBO

H-1. OcymectBisier
BBIOOD U aJaNTalNIo
MeTOoIOB U Moneieid N
JUTSL PEILICHUS TUTIOBBIX
3a7a4 pacro3HaBaHUs U
reHepaluy peun

H-2. ObecneunBaeT
YCJIOBHUS MPUMEHEHHUS
MeTOomoB U Moxaenei M1
JUISL pEIIEHUS] TUTTOBBIX
3a/1a4 pacro3HaBaHUs U

MOJITOTOBKY JIaHHBIX U
pa3paboTKy MalIIaiiHOB

pelIeHus 3a1a4q
pacro3HaBaHus U
TeHepaIy pedu, B TOM
YHCJIC HA OCHOBE
TECTUPOBAHUS,
OCHYMApKOB U
COIOCTABJICHHUS C
aHaJIoOTaMH

3Haer: -

[U-1, CY] ciocoOsl 1oo0yueHus
Mmozenu Ha domain-specific
JTAHHBIX; CTIOCOOBI
KOMOMHUPOBAHUS HECKOIBKUX
monenei (Hanpumep, ASR + NLP
JUTSI TIOCTOOPAOOTKH TEKCTA)
Ymeer: -

[U-1, CY] ontumMu3upoBarh
MoJeINb it edge-yCcTpoicTB
nyTEM KBaHT3allMH U
JTUCTHIUTSIITAH

[U-2, CY] crpouts ETL-

ManIIaliHbI 1711 00pabOTKH ayIuo

B peanbHOM Bpemenu (Kafka,
Apache Beam)

[U-3, CY] ananu3upoBathb
OLIMOKYU IO KOHTEKCTY;
CpaBHUBATh MOJIEJIM Ha custom-
OeHuMapkax; mpenasararb
yIy4IIEHHs] HA OCHOBE OLIUOOK,
noo0y4yeHre Ha MpoOIeMHBIX

dpazax
HNmeet npakTU4eCKUi OIIBIT: -

[U-2, CY] renepanuu
CUHTETHYECKHX JAHHBIX IS
0alaHCUPOBKH JTaTACETOB C
MOMOIIIBIO PA3TUYHBIX
TEHEPATUBHBIX MOJEIECH

IIK-17 [LLM-2]
CnocobeHn
n000y4aTh,

ONTUMU3HUPOBATH
TeHEpaTHBHEIC
MOACIIN 110
crienuduaeckue
3aaa4u u
YCIIOBHS
MPUMCHCHUA

apantuposats u [U-2. Co3ngaét oOyuaroniue

H-1. [loaumaer
MPUHITUTIBL T0O0YUYEHHUS

HAOOPBI JAaHHBIX
N-3. Ucnonszyet
alalTUBHBIE METOBI

N000y4deHus

N-4. ITonnmaet oOydeHwme
¢ oOpaTHOM CBSI3bIO

U-5. Ilpumensier
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3HaerT: -

[U-3, BY] 6a30BbIC aganTUBHBIE
MeTobl 1oo0ydenus (prefix,
adapter)

[U-5, CY] ciocoObl HACTpOMKHU
HalIIafHOB ¢ KACTOMHEIMHU
KOMITIOHCHTaMHU, -

[U-6, CY] ciocoObI HACTPOMKHU
runeprnapaMmeTposn fine-tune

[U-7, CY] ciocoOsI onpeiesieHus



MUCTUUISLINIO MOJIENEN

N-6. HactpauBaer
TUTepIIapaMeTPhI
T000yUYeHUS

H-7. OnenuBaer
3¢ (HEeKTUBHOCTH
J000yUYEHUS
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MIPUPOCTA METPUK HA Pa3HBIX
sTanax oOy4eHHs
VYmeer: -

[U-2, CY] amantupoBath 1
BaJIMIMPOBATH JAATACETHI MO
3a1a91 00pPabOTKH €CTECTBEHHOTO,
SI3BIKA

[U-7, CY] ananu3upoBarb
PUPOCT METPHK MOJIENICH B
3aj1auax o0paboTKu
€CTECTBEHHOTO 53bIKA B
3aBHCHMOCTH OT 3TAroB
00y4JeHHs

[U-5, CY] onTumMu3upoBarh
BEKTOpHBIE 0a3bl TaHHBIX;
HacTpauBaTh MexaHu3Mbl RAG;
MPUMEHSTH TEXHUKH YCKOPEHUS U
MOBBIIICHHS TOYHOCTH (reranking,
rephrasing); -

[U-2, CY] cozmaBarh oOydaromime
HaOOPbI TAaHHBIX MO pa3HbIe
THUTIBI 33124

[U-4, CY] nactpauBarb RLHF
MMadmIaifHEl ¢ UCIIOJIB30BaHUEM
YEJI0BEKOOPUEHTUPOBAHHBIX
MeTOK; TpuMeHsATh distillation s
ajanranuy Mojenu oy edge-
yCTpOMCTBa
HMeet npakTU4eCKUi OIIBIT: -

[U-6, CY] nonbopa napaMmeTpoB
MojieTiel 1o 3a/1a4u 00pabOTKH

€CTECTBEHHOTO SI3bIKa C
nomoInpto grid u random search

[U-1, CY] npumenenus fine-tune
K MIpe100yueHHBIM MOJIENISIM Ha
HOBBIX JlaTaceTax

[U-5, CY] nactpoiiku retriever u
reader Mo pa3HbIe TUIIBI
3aIpPOCOB; -

[U-7, CY] ouenkn



s pexTuBHOCTH TOOOYUEHUS
MOZETIH; -

[U-3, CY] BeIOOpa METOIOB
J000YUYCHHST MOZICTICH C y4eTOM
TpeboBaHuii K latency u pecypcam

[MK-18 [LLM-4]
[Ipoektupyer,
pa3pabaTbiBaeT u
UHTETpUpPYeT
WHTEIJICKTYaIbH
bIX areHTOB Ha
6aze
TeHEepaTUBHBIX
MOZENEN

H-1. YmeeT npuMeHsTh U
pa3pabarbIBaTh
MHTEJUICKTYaIbHBIX
areHTOB

U-2. PazpabarbiBaer
areHTHBIC MMATTCPHBI

N-3. UnTerpupyer
areHTOB C BHEIIHUMU
cepBHUCaMU

3HaerT: -

[U-1, CY] ciocoObI HACTPOMKHU
arcHTOB U YIPABICHUS HX
KOHTCKCTOM U 3a/1auaMH; -

[U-1, CY] moaenu npuHATUS
peIICHHIA B UHTEIUICKTYaIbHBIX
areHTax
Ymeer: -

[U-2, CY] peanuzoBath
paccyX/IeHHe Ha OCHOBE LIETI0YEK
(ReAct, Plan&Solve); -

[U-1, CY] pa3pabaTsiBaTh
MHTEIJIEKTYaIbHBIX ar€HTOB Ha
OCHOBE I'€HEPaTUBHBIX MOJEIEH

HNMeer npakTU4eCKUi OIBIT: -

[U-3, CY] opranuzanuu
B3aUMOJICHCTBUSI MEKIY areHTOM
Y BHEIITHUMU UCTOYHUKAMH
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[1K-19 [LLM-5]
Opranuszyer
B3aUMOJIeiicTBUE
c
reHepaTUBHBIMH
MOJIENISIMU Uepe3
IPOEKTUPOBAHUE
, QHAJIN3 U
pUMEHEHHE
IIPOMIITOB

H-1. Ucnonw3yet 6a3oBbie
1a0JIOHBI TPOMIITOB

N-2. BerpauBaet
MPOMNTHI B TAUTIAH
B3aUMOJECHCTBUSA

U-3. Hactpausaet API
u1st pabotel ¢ BAM

N-4. PazpabarbiBaeT

JIU3alH U CTPYKTYpY
IIPOMIITOB

N-5. Ucnonb3yeT MeTobl
KOHTPOJIS U
BBIPaBHUBAHHUS

3Haer: -

[U-2, BY] crioco0OsI co3nanust
IIPOCTHIX MOCIIEA0BATEILHOCTEMN
MIPOMITOB; -

[U-1, CY] 6a30BbIC MIAOIOHBI
TIPOMIITOB
Ymeer: -

[U-3, CY] ynpaBisTh
napaMeTpaMu T'eHepalny 1Jis
KOHTPOJISl pe3yJibTara HaCTPOUKH
API npu pabore ¢ LLM; -

[U-2, CY] npuMeHSTh 1IENOYKH
(Chain of Thought) u ycioBHy0
JIOTUKY

[U-4, CY] onTuMHU3UPOBATH
MPOMITHI IOJ] TOUHOCTb, JITHHY,
YMEHBIICHUE TAJLTIOLMHAIIII
HNmeet npakTU4ECKUM OMBIT: -

[U-5, CY] HacTpoiiku system
prompts ¥ BBOJia OTPaHUYECHHI; -

[U-3, I1Y] pa3zpaboTku
uHTEepHEHCOB U CUCTEM

B3anMozeiicTBus ¢ yuérom UX/UI
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ITK-20 [DL-1] H-1. O0ObsicHsCT 1 3Haer: -
Crniocoben MIPUMEHSIET
MPUMEHSTh U | MATEMaTU4YECKUE OCHOBBI [U-1, CY] npuHIUIT U aJITOPUTMBI
(nn) HEUPOHHBIX CETEH, TPaAUEHTHOIO CITYCKa; -
pa3pabaTbiBaTh BKJIIOYasl pacuer
APXUTEKTYPBI rPaguEeHTOB, METO/BI [U-2, CY] ommuawmst v CrioCOOBI
DIyOOKHX — |ONTHUMH3AIUHU U aJITOPUTM MIPUMEHEHUS HEHPOHHBIX CETel
HEHPOHHBIX 00paTHOTO IUISL OTCIICKUBAHUS OObEKTOB
cereit pacnpocTpaHeHus (cemetictBo R-CNN, YOLO)
OLIUOKH 15t Ymeer: -
s exTuBHOTO OOYUEHUS
MoZEeNen [U-1, CY] npuMeHsITh
pEryaspu3auio u
N-2. llpumensier POPEKUBAHUE; BEIOUPATH pa3Mep
COBpPEMEHHBIE nakKeTa JJIsi CTOXaCTHYECKOTO
APXUTEKTYPBI TITYOOKHX I'PaJUEHTHOIO CITyCKa
ceTel I perieHus
pa3IMYHBIX 3a7a4, [U-2, BY ] npuMeHATh OCHOBHbBIE
MMOHUMAsl UX BHYTPEHHIOIO aApXUTEKTYPBbI TITyOOKOTO
CTPYKTYpPY U OCOOEHHOCTH obyuenus (VGG, ResNet); -
00y4JeHHst
[U-2, CY] npuMeHsATh NPpUHIUI
MIOCTPOEHUS BBIUUCIUTEIHLHOTO
61oka Google Inception
NmMeeT mpakTHUECKHi OMBIT: -
[U-1, CY] BeIOOpa 1 3a1anust
CKOPOCTH 00y4YeHHS U PyHKITUH
MOTEPh B 3aBUCUMOCTH OT 33/1a4H
1 Habopa JaHHBIX; -
[U-2, CY] pa3paboTku pemieHui ¢
npuMeHeHueM backbone cereit; -
[U-2, CY] npumeHeHus
COBPEMEHHBIX ApPXUTEKTYP
TyOOKHX CeTel JUIsl pelieHus
pa3IMYHBIX 33]a4, IOHUMAs UX
BHYTPEHHIOIO CTPYKTYpY U
0COOEHHOCTH 00yUeHUS
[IK-21 [DL-2] U-1. Ilpumensier 3Haer: -
Crnocoben W3BECTHBIE apXUTEKTYPbI
NPUMEHSTh U | TeHEPATUBHBIX ITyOOKHUX [U-1, CY] cnocoObl HACTPOMKH
(nm) HEUPOHHBIX CETEH IJIs napamMeTpoB TeHepaIuu Mol
pa3pabaTbiBaTh | peLICHHS MPUKIATHON KOHKPETHYIO 337249y
COBpEMEHHBIE 3ajauu (reHepanus
ApPXUTEKTYPBI TEKCTa, FeHepalus [U-3, BY] cymecTByromue
TeHEepPaTUBHBIX | U300paKEHU MO TEKCTY, reHepaTUBHbIC APXUTEKTYPbI
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DTyOOKHX CEeTel | CHHTE3 peuH U T.1.), IPU

HEOOXOAMMOCTH TIPOBOIS
noo0ydeHne Ha Habopax
TAHHBIX

N-2. UmnnemenTupyet
W3BECTHBIE apXUTEKTYPbI

TCHEPATUBHBIX CETEH,
peanu3yeT nanriaiHbl UX
oOy4eHws Ha JaTacerax u
BBIBOJI FEHEPATUBHBIX
MOJIEIIEH B ITPOJYKTUBHYIO
cpeny

N-3. PazpabarbiBaet

HOBBIC METOBI
TeHEPAaTUBHOTO TITyOOKOTO
00y4eHUs, CO371aeT HOBBIC
WU MOTUDUIIHPYET
W3BECTHBIC APXUTEKTYPHI
TeHEPaTHBHBIX TITyOOKUX
ceren

(GAN, VAE, Diffusion)
Ymeer: -

[U-1, CY] peanu3oBbiBaTh
TEXHUKHU KOHTPOJIHUPYEMOt
renepanuu (guidance scale,

prompt engineering);
KOMOMHUPOBATh HECKOJIBKO
MoOJIeJieil B MalIuIaiiH; MPOBOAUTH
domain adaptation st
crenupuIecKux JaHHBIX

[U-2, CY] HacTpauBarb
pactipesnenennoe ooyuenue (DDP,
DeepSpeed); onTuMu3upoBarh
MaMsTh U CKOPOCTh OOYUYCHHUS

(gradient checkpointing)

[U-3, BY] skcnepuMeHTHPOBATH C

TEXHUKaMH CTAOUIH3auN
00y4JeHmst

HMeer npakTU4eCKUi OIIBIT: -

[U-1, CY] ucnonb3oBaHus
MIPOIBUHYTHIX METOJIOB

3¢ dEeKTUBHOTO 00yUeHUs
(QLoRA, DreamBooth),
ONITUMHU3AIMH TIPOIIecca

oOyuenus (roxdop Ir, GaTueir)

[U-2, CY] peanu3anuu CIOKHBIX
nainnaitnoB oOydenus (multi-
stage training); UCIIOJIb30BAHMS
MIPOABUHYTHIX TEXHUK
nooOyuenus (LoRA,
DreamBooth)

[U-3, BY] apanTanuun
CYIIECTBYOIUX T'eHEPATHBHBIX
apxurektyp (GAN, VAE,
Diffusion) nox cneunduueckue

3a]1auu
[1K-22 [DL-3] U-1. Ilpumensier 3Haer: -
Crniocoben (mpoBozs BBIOOp U
IIPUMEHATDH U 9KCIIEPUMEHTBI) [U-1, CY] ciocoOsl
(v W3BECTHBIC AIITOPUTMBI U OTITUMH3AINY TUTIEPIIAPAMETPOB
pa3pabarbiBaTh 6ubnuorexu JUIS yITyqIlIeHUs KauecTBa,;
QITOPUTMBI,

KOMITBIOTCPHOT'O 3pCHM,
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METOJIbI U
TEXHOJIOTUN
KOMITBIOTEPHOTO
3peHHUSI

Mpeno0ydeHHBIC TTyOOKHEe
HEUPOCETEBBIE MOAEITHN
JUTSL IPUKJIATHBIX 32149

aHanM3a U300pakeHui u
BUJICOTIOTOKA, ITPH
HEOOXOIMMOCTH 1000y4ast
Y BaJIUIUPYS Ha
COOCTBEHHBIX HabOpax
JTAHHBIX

N-2. Onpenensier crex
TEXHOJIOT UM, METOIOB U
aJTOPUTMOB JIJISt
MOCTPOCHUS IPOAYKTOB C
KOMITHIOTEPHBIM 3PCHHEM
(cucTemsl
BHICOAHATUTHKH,
IIOMCKOBBIE CUCTEMEI I10
M300paKeHHSIM | T.]1.)
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ManmiaiiHOB ayrMEeHTaIlUuN
(albumentations)

[U-2, CY] HeitpocereBbie
aApXUTEKTYPHI JJI aHATH3a
nzoopaxennii VGG, Inception,
ResNet, EfficientNet u T.11.,
0COOEHHOCTH O0y4EHUS U
n000yueHust; apxuTekTypbl FCN
u Unet B 3aga4ax cerMeHTaIUH,
(GYHKIMH TOTEph AJIS 3a]a4U
CerMEHTAIlNU; OJJTHOCTAIUHHBIC
(SSD, YOLO) u nByxcraauiiHbie
(FASTER R-CNN, Mask R-CNN)
JETEKTOPHI B 3aJ1a4axX JETeKIIUH,
(GyHKLIMY TOTEph B 3a/1aue
NETeKIUU
YMmeer: -

[U-1, CY] paboTarh ¢ BUIEO:
W3BJICYCHUE KaIpOB, 00padoTKa
BPEMCHHBIX
IIOCJIE€N0BATEILHOCTEN

[U-2, CY] pa3pabaTsiBaTh
AITOPUTMBI CEIrMEHTAIUN
n300pakeHui (paaeneHre-
CIIUSTHUE PETUOHOB,
HOpMAaJIM30BaHHBIN pa3pes rpada,
mean shift), Bkirogas
CEMaHTHUYECKYIO CErMEHTAlIUIO;
MPUMEHSATH NIPeoOpa3zoBaHue
Xada 1 RANSAC; npuMeHAThH
QITOPUTMBI AETEKLIUU
XapaKTePUCTUYECKUX TOUEK
(metexrop Xappuca, 1€TEKTOp
®ectuepa, SUSAN, 6510051,
DoG); npumMeHATh 1€CKpUNITOPBI
n3zobpaxenuii, Hanipumep, SIFT; -

[U-1, CY] pa3pabarbiBaTh
aJTOPUTMBbI CETMEHTALIUU
M300paKeHHU, IPUMEHSITh
AJTOPUTMBI JETEKIIUU
M300paKeHHI
HNmeer npakTU4eCKUM ONBIT: -

[U-1, CVY] cpaBHEHNUS pa3HBIX
pe100yUYeHHBIX M0 KOHKPETHYIO




3a7ad9y MOZIEJIeH; IPOBEACHHS
transfer learning Ha cBOMX
JTaHHBIX; -

[U-1, CY] co3nanus cIoxHbIX
nanIaiHoB, paboThI ¢ BUECO,
W3BJICYCHUS KaJIpOB, 00pabOTKH
BPEMEHHBIX PSJIOB

[1IK-23 [ML-6]
Cnocoben
MIPUMCHSITh
AJITOPUTMBI
00y4eHHUsl C
MOJIKPETUICHUEM

H-1. O60CHOBBIBAET
CIOCOOBI U BAPHUAHTBI
MIPUMEHEHHUS aJITOPUTMOB
oOydeHus ¢
MOJIKPETUICHUEM B 3a]]a4axX
N, Bxar0Uas ux
npeoOpa3oBaHue U
aJlanTaIuio K creruduke
3a7aun

3HaerT: -

[U-1, CY] TD-meTonbl 1 METOABI
Mounre-Kapmo nis oOyueHus
areHra; -

[U-1, CY] ocHoBHbIe Kitacchl RL-
anroputMmoB: Q-o0ydeHue,
SARSA, Policy Gradient u ap.,
UX JOCTOWHCTBA U HEJJOCTATKU
YMmeer: -

[U-1, CY] 3agaBaTh 11€J1b areHTa ¢
ITOMOIIBIO TIOJTHOTO
BO3HATPAXKICHUSA,
BO3HAIPAXKICHHS C
obecrieHeHneM, JIIMO1a-10X04a; -

[U-1, CY] anantupoBarb
cranaaptabie RL-anroputmel k
YCIIOBUSIM 3aJ]a4y, IPOBOAUTD
anmnpoKCUMAaINI0 GYHKIIMH
LIEHHOCTH areHTa, B TOM YHCJIE C
ITOMOILBIO CTPATEruH
HmMeer npakTU4eCKUi OIIBIT: -

[U-1, CY] ucnonsizoBanus TD-
METOZOB U MeTOIOB MoHTe-
Kapno ans oOydenus areHra; -

[U-1, CY] pa3paboTku
aJallTUBHOI'O arcHra, -

[U-1, CY] npumeneHus
aITOPUTMOB 00yUEHUS C
noAKperieHnem B 3agadax MU,
BKITIIOYAs KX TIpeoOpazoBaHUE U
aJlanTaIuio K cenuduke 3a1aqu

T1K-24 [FC-2]
CrocobeH

H-1. PazsBuBaeT METOIHI

IepeHoca 3HaHUM ¢
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3Haer: -




POBOJIUTH
nepeIoBbIC
UCCIIC/IOBAaHHS B
obnacTu
(dbyHIaMeHTaNbH
BIX U
TCHEPATUBHBIX
Mozenen

ajanTalnyed Moaenen

N-2. Uccnenyet u co3gaet

METO/IbI ayTMEHTAII!
OOJNBIINX SA3BIKOBBIX
mozeneit (LLM) 6e3
aJanTanyy Moaeaeh
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[U-1, BY | npuHUMIBI B METOJIBI
MEepEeHOCa 3HAHUH U aJlanTaluu
MOJIeNIel B KOMITBIOTEPHOM
3pEeHUH; -

[U-1, BY] apxurektypsl
reHepatuBHbIX Mojeneit (GAN,
VAE, Diffusion Models,
Autoregressive Models u mp.),
MIPUHIIAITEI O0YICHUS
TeHEepaTUBHBIX MOJENei
(pynkum nmoreps, adversarial
training, cTaOuIM3anus
o0y4eHus); -

[U-2, BY] ocHOBBI prompt
engineering : zero- few-shot,
chain-of-thought, prompt
chaining; paboThI ¢ BEKTOPHBIMH
b/l , RAG-cucremamu u
areHTamus; -

[U-1, BY] coBpemeHnHbIe
HaIpaBJIEHUS UCCIEN0BaHUN B
00JIaCTH FeHEepPATUBHBIX MOJENEH
(NLP, xomnproTepHOE 3peHHUE,
CHHTE3 MYJIbTUMOATIbHON
UH(POPMALIUH)

Ymeer: -

[U-1, BY] npumeHsTH
CYLIECTBYIOIIUE UHCTPYMEHTHI
JUISl peaju3aluuy MpoueccoB
IIEpEHOCAa 3HAHUU U aJlalTaluu
MojelIeH; -

[U-1, BY] pa3pabarbiBats,
o0y4aTh U HACTpauBaTh
reneparuBHble Mozenu (PyTorch,
TensorFlow, JAX); pabotats c
¢peitmBopkamu (Hugging Face
Diffusers, KerasCV, GANIib);
00pabarpIBaTh JaHHBIC
(HopMasnn3anus, ayrMeHTalus,
paboTta c 1ataceTamu);
MOJU(PHUIHUPOBATH U YIIyUIIaTh
CYIIECTBYIOINE aPXUTEKTYPHI,
OLIEHUBATh Ka4Y€CTBO T'€HEePaAIIH
(FID, Inception Score,




Precision/Recall gt GAN); -

[U-2, BY] pa3zpabarbiBaTh
3¢ dEKTUBHBIC IPOMTHI JIJIS
pelIeHus 3a1a4 ¢
ucronb3oBanueM LLM (zero- few
-shot, chain-of-thought, prompt
chaining, instruction tuning);
npoaBuHyThiX RAG-cucrewm;
areHTOB C BBHI30BOM (DYHKIHIA; -

[U-1, BY] npoexktupoBaHust
9KCHEPUMEHTOB C
UCIIOJIb30BAHUEM T'€HEPATUBHBIX

Mozuenei
HMeet npakTU4eCKU OIIBIT: -

[U-1, BY] renepauun
N300paKEHUM, TEKCTA, MY3bIKH,
3D-Mopesieii; ucoib30BaHus B
JmonojHeHHOM peasibHOCTH (AR),
JIU3aiHe, Meaua; -

[U-2, BY] co3nanus
3¢ (PEKTUBHBIX POMTOB H
areHToB ¢ nomoineio LangChain,
CrewAl; peanuzanuu RAG-
CHCTEM C UCIOJIb30BaHUEM
BekTopHBIX BJl (FAISS, Chroma);

[U-1, BY] noucka HOBbIX
penieHuit B 0071aCTH
TE€HEPATUBHBIX MOJEIECH

[IK-25 [FC-3]
Cnocoben
MPOBOJIUTH
TepeIOBbIC
HCCICOOBAHUA B
o0OyracTu
yIOpaBIeHHUS,
peuienus,
areHTHBIX U
My.HI)TI/Ial"eHTHI)IX
CHCTEM

U-1. Pa3pabarbiBaeT
aJITOPUTMBI OOYUEHHSI C
MOAKPEIUVICHUEM

N-2. Uccnenyer u co3gaet
AI'CHTHBIC CUCTEMBbI
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[U-1, BY] anroputmbl 00yueHus ¢

06y‘IeHI/I$I Ha OCHOBC BPEMCHHBIX

KOHLENINN TEOPUH YIIPABICHMUS,

3Haer: -

noakperuienueM (Q Learning,
SARSA u nip.;. tMHaMH4YecKoe
[IPOrpaMMHUPOBAHUE; METObI
MownTte-Kapio; npuHuun
pasnnuum; -

[U-1, BY] pynnamenranbHbie

MHOT'OYpPOBHCBOTI'O U

MHOT'OKPUTCPHAJIBLHOI'O IIPUHATUSA




PEIICHUI; TPUHITUIIBI
(YyHKIIMOHUPOBAHUS aBTOHOMHBIX
areHTOB U MYJIbTHAT€HTHBIX
CHCTEM
VYmeer: -

[U-1, BY] nmpoBonuth
anmnpoKCUMAaIHo QyHKIUN
LIEHHOCTH areHTa C OMOILBIO
DTyOOKMX HEHPOHHBIX CETEeH;
pean30BOBaTh MOUCK 110 JEPEBY
metogoMm Monre-Kapiio; -

[U-2, BY ] npumeHATh
MapKOBCKHE MPOLECChl TPUHATHS
pEIIeHUH A1 MOJCIIUPOBAHUS
cpen B 0Oy4YEeHHH C
MOJIKPETUICHUEM
HNmeeT npakTU4ECKUM OMBIT: -

[U-2, BY] co3nanus areHTHOM
CHCTEMBI C TIOMOIIBIO IITYOOKHUX
HEUPOHHBIX CETEe HA OCHOBE
00y4eHUs C MOJKPETIICHUEM; -

[U-1, BY ] npumenenust
aJTOPUTMOB OOYYCHUS C
MOJIKPETICHUEM JIJISl PeIICHUS
MPaKTHYECKHUX 3aJ]ay; -

[U-1, BY] noucka panmoHaabHbIX
pelIeHul B yCIOBUSX
HEOIPEJEIECHHOCTH 1

OTPaHUYEHHOCTH PECYPCOB; -

[U-2, BY ] uccnenoBanus u
CO3/1aHUsl ar€HTHBIX CUCTEM
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3. INIAHUPYEMBIE PE3YJIbTATbBI ObYYEHUSA

VK-1

YK-2

YK-3

YK-4

YK-5

YK-6

YK-7

VK-8

YK-9

YK-10

YK-11

YK-12

YK-13

OIlIK-1

OIIK

OIIK

OIIK

OIIK

OIIK

OIIK

OIIK-8

OIIK-9

OI1K-10

OITK-11

OITK-12

OI1K-13

OITK-14

OI1K-15

OIIK-16

OI1K-17

[IK-1

[1K-2

[1K-3

[1K-4

[IK-5

CO6op, aHanu3 u
npeaoopaboTka
JIAHHBIX B
MaIIHHHOM
o0y4eHuH

_|_

Maremaruyeckas
JIOrMKa

IIporpammupoBaH
ue Ha Python

Beenenue B
MIPOEKTHYIO
JIESATEIIbHOCTh

Apxurekrypa
BBIYMCIIMTEIBHBIX
CHCTEM

IIporpamMmmupoBaH
ne Ha C++

OnepanunoHHbIe
CUCTEMBI

CrnennanbHble
TJIaBEI
MaTeMaTUKu

Teopus
BEpOSATHOCTEH
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JuckperHas
MareMaTuka

Kommerorepnsie
ceTH

TectupoBanue
MIPOrpaMMHOTO
obecrieyeHus

CoBpemMeHHbIE
SI3BIKU
IIPOrpaMMHUPOBAH
Ul BBICOKOTO
YPOBHS

MaremaTnueckas
CTaTHCTHKA K
OaiiecOBCKHE
MOJIETIN

YucneHHbIC
METO/IBI

basbl manHbBIX

Marmmnanoe
o0yueHue

Web-
[IPOrpaMMHUPOBAH
W€ IS CUCTEM
HCKYCCTBEHHOTO
HHTEIUIEKTA

Ocnossl DevOps
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AJNTOpUTMBI U

CTPYKTYpPBI
JAHHBIX

Jluneiinas
airedpa u
aHAJINTHYECKast
reoMETpHUs

MaremaTnuecKuit
aHaIu3

HUcropus Poccun

ba3n1 manHBIX
NoSQL

VYmpasnenue UT-
MpOeKTaMu

dunocodus

OCHOBBI
pacmipeneneHHBIX
1 00JIAYHBIX
BBIYHCIICHHI

Ananus
BPEMEHHBIX
psoB

TexHoyoruu u
CHCTEMBI
00paboTKH
OOJIBIINX TaHHBIX
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Bricokonponsson
UTENbHbIE
napanseabHble
BBIYHCIICHHS

IIpoekTupoBanue
YEIIOBEKO-
MAIIHHHOTO
unTepdeiica

IIporpammuas
WH)XEHEPUSI

MeTtonasl
ONTUMU3AIUU

JuckperHas
ONTHMU3ALUS

dusnueckas
KYIIbTypa

Wuoctpannbit
SI3BIK

OcHOBBI
poccuiickoi
TOCYAapCTBEHHOC
TH

OCHOBBI 3aIIHTHI
JAHHBIX B
HUHTEIUIEKTYaIbH
BIX CUCTEMAX

60




Be3omacHocTh
KHA3HENEATENBHOC
TH

Tpex
HHY CTPUAIILHOTO
naptHépa

dusnueckas
KyJIBTypa ¥ CIIOPT

ApnantuBHas
¢busnueckas
KyJBTYpa ¥ CHOPT

dutHeC

CuHJI0BBIC BHBI
criopra

CorualbHbIe,
IIPaBOBBIE U
ITHYECKHE
BOIIPOCHI
HCKYCCTBEHHOTO
HHTEIIJICKTA

Pa3paborka
UPPOBBIX
CEpPBHCOB C
HCIIOb30BaHIEM
LLM

IIpoekTHo-
HCCIIE0BATENbCK
uit ceMHHap
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OKcnepTHbIE
CHCTEMEI

OO0yueHue ¢
MOAKPEIUICHHEM

MammaHaOe
o0yueHue Ha
HECTaHIAPTHBIX
JTAHHBIX

I'eneparuBuble
HEHpOHHBIE CETH

WnarennexryansH
bl aHAJIU3
JTaHHBIX

I'myGokue
HEHPOHHBIC CETH

OCHOBBI
KOMIIBIOTEPHOTO
3peHHs

WHaTennexryansHa
s 00paboTKa
€CTECTBEHHOTO
SI3bIKA

IIporpammupoBan
ne Ha s3bike C#
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOTO
MHTEIUICKTa
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IIporpammupoBan
ue Ha s3bIke Java
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOIO
UHTEJIEKTa

MeTtonasl
MIPOrHO3UPOBAHUS
COLIMAJIBHO-
3KOHOMHYECKOTO
pa3BHTHS

Mukpo- u
MaKpOIKOHOMUYE
CKHE OCHOBBI
Ou3HecC-pelIeHu

IIpousBoacTBeHH
ast paKTHKa
(nayuHo-
HCCIIEI0BATEIbCK
as pabora) (7
CeMecTp)

IIpousBoacTBeHH
ast MpaKTHKa
(ipoexTHO-
TEXHOJIOTU4YecKas,
CTaXUPOBKA) (4
cemecTp)

YuebHas
IpaKTHKa
(TexHOJIOTHYECKa
s, IPOCKTHO-
TEXHOJIOTMYECKAS
) (2 cemectp)
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IIpousBoacTBeHH
ast MpaKTHKa
(nayuHo-
HCCIIEI0BATENBCK
as pabora) (5
cemecTp)

IIpon3BoacTBEHH
ast paKTHKa
(TexHOMOTHYECKA
51, TPOEKTHO-
TEXHOJIOTHIECKasl,
CTaXUpOBKa) (6
cemecTp)

IIpousBoacTBeHH
ast paKTHKa
(mpeaauIIoMHas,
CTaXUPOBKA) (8
cemecTp)

OcHOBEI
pa3paboTKu U
aHaIN3a
QJITOPUTMOB*

Busyansnoe
TPOTrpaMMHUPOBaH
ue JUIsl CUCTEM
HUCKYCCTBEHHOTO
HHTEIIeKTa*

MobwibHas 1 BeO
-pa3paboTka
CUCTEM
HCKYCCTBEHHOTO
HMHTEIIEKTa*
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DyHKIMOHAIBHOE
1 JIOTHYECKOE
IPOrpaMMHUPOBaH
ne*
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[1K-6

-7

[K:

[1K-8

[1K-9

MK-10

MK-11

MK-12

MK-13

MK-14

IIK-15

IK-16

IIK-17

IK-18

MK-19

MK-20

MK-21

MK-22

IK-23

MK-24

IIK-25

C6op, aHanu3 u
npenoopadoTka
JIAHHBIX B
MaIIHHHOM
o0y4eHuu

+

MaremaTnyeckas
JIOTHKA

IIporpammupoBan
ne Ha Python

Beenenue B
MIPOEKTHYIO
JIeSITEILHOCTD

Apxurekrypa
BBIYUCIIUTEIIBHBIX
CHCTEM

IIporpammupoBan
ne Ha C++

OnepanroHHbIE
CUCTEMBI

CnennanbHble
TJIaBBI
MareMaTHKH

Teopus
BEpOsITHOCTEN
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JuckperHas
MareMaTuka

Kommerorepnsie
ceTH

TectupoBanue
MIPOrpaMMHOTO
obecrieyeHus

CoBpemMeHHbIE
SI3BIKU
IIPOrpaMMHUPOBAH
Ul BBICOKOTO
YPOBHS

MaremaTnueckas
CTaTHCTHKA K
OaiiecOBCKHE
MOJIETIN

YucneHHbIC
METO/IBI

basbl manHbBIX

Marmmnanoe
o0yueHue

Web-
[IPOrpaMMHUPOBAH
W€ IS CUCTEM
HCKYCCTBEHHOTO
HHTEIUIEKTA

Ocnossl DevOps
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AJNTOpUTMBI U

CTPYKTYpPBI
JAHHBIX

Jluneiinas
airedpa u
aHAJINTHYECKast
reoMETpHUs

MaremaTnuecKuit
aHaIu3

HUcropus Poccun

ba3n1 manHBIX
NoSQL

VYmpasnenue UT-
MpOeKTaMu

dunocodus

OCHOBBI
pacmipeneneHHBIX
1 00JIAYHBIX
BBIYHCIICHHI

Ananus
BPEMEHHBIX
psoB

TexHoyoruu u
CHCTEMBI
00paboTKH
OOJIBIINX TaHHBIX
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Bricokonponsson
UTENbHbIE
napanseabHble
BBIYHCIICHHS

IIpoekTupoBanue
YEIIOBEKO-
MAIIHHHOTO
unTepdeiica

IIporpammuas
WH)XEHEPUSI

MeTtonasl
ONTUMU3AIUU

JuckperHas
ONTHMU3ALUS

dusnueckas
KYIIbTypa

Wuoctpannbit
SI3BIK

OcHOBBI
poccuiickoi
TOCYAapCTBEHHOC
TH

OCHOBBI 3aIIHTHI
JAHHBIX B
HUHTEIUIEKTYaIbH
BIX CUCTEMAX
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Be3omacHocTh
JKH3HEIESITEILHOC
TH

Tpex
HHY CTPUAIILHOTO
naptHépa

dusnueckas
KyJIBTypa ¥ CIIOPT

ApnantuBHas
¢busnueckas
KyJBTYpa ¥ CHOPT

dutHeC

CuHJI0BBIC BHBI
criopra

CorualbHbIe,
IIPaBOBBIE U
ITHYECKHE
BOIIPOCHI
HCKYCCTBEHHOTO
HHTEIIJICKTA

Pa3paborka
UPPOBBIX
CEpPBHCOB C
HCIIOb30BaHIEM
LLM

IIpoekTHo-
HCCIIE0BATENbCK
uit ceMHHap
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OKcnepTHbIE
CHCTEMEI

OO0yueHue ¢
MOAKPEIUICHHEM

MammaHaOe
o0yueHue Ha
HECTaHIAPTHBIX
JTAHHBIX

I'eneparuBuble
HEHpOHHBIE CETH

WnarennexryansH
bl aHAJIU3
JTaHHBIX

I'myGokue
HEHPOHHBIC CETH

OCHOBBI
KOMIIBIOTEPHOTO
3peHHs

WHaTennexryansHa
s1 00paboTka
€CTECTBEHHOTO
SI3bIKA

IIporpammupoBan
ne Ha s3bike C#
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOTO
MHTEIUICKTa
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IIporpammupoBan
ue Ha s3bIke Java
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOIO
UHTEJIEKTa

MeTtonasl
MIPOrHO3UPOBAHUS
COLIMAJIBHO-
3KOHOMHYECKOTO
pa3BHTHS

Mukpo- u
MaKpOIKOHOMUYE
CKHE OCHOBBI
Ou3HecC-pelIeHu

IIpousBoacTBeHH
ast paKTHKa
(nayuHo-
HCCIIEI0BATEIbCK
as pabora) (7
CeMecTp)

IIpousBoacTBeHH
ast MpaKTHKa
(ipoexTHO-
TEXHOJIOTU4YecKas,
CTaXUPOBKA) (4
cemecTp)

YuebHas
IpaKTHKa
(TexHOJIOTHYECKa
s, IPOCKTHO-
TEXHOJIOTMYECKAS
) (2 cemectp)
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IIpousBoacTBeHH
ast MpaKTHKa
(nayuHo-
HCCIIEI0BATENBCK
as pabora) (5
cemecTp)

IIpon3BoacTBEHH
ast paKTHKa
(TexHOMOTHYECKA
51, TPOEKTHO-
TEXHOJIOTHIECKasl,
CTaXUpOBKa) (6
cemecTp)

IIpousBoacTBeHH
ast paKTHKa
(mpeaauIIoMHas,
CTaXUPOBKA) (8
cemecTp)

OcHOBEI
pa3paboTKu U
aHaIN3a
QJITOPUTMOB*

Busyansnoe
TPOTrpaMMHUPOBaH
ue JUIsl CUCTEM
HUCKYCCTBEHHOTO
HHTEIIeKTa*

MobwibHas 1 BeO
-pa3paboTka
CUCTEM
HCKYCCTBEHHOTO
HMHTEIIEKTa*
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DyHKIMOHAIBHOE
1 JIOTHYECKOE
IPOrpaMMHUPOBaH
ne*

*(hakynbTaTUBHBIC AUCIUILIIHbI
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4. CBEAEHMA Ob YCJOBUSAX PEAJIN3ALINU
OBPA3OBATEJIbHOM ITPOI' PAMMBI

PecypcHoe obGecniedenne oOpa3oBaTelbHON NMpOrpaMMbl OTBEYAeT TPEOOBAHMAM K YCIOBHSIM
peanuzanu 00pa3oBaTEIbHBIX HpPOrpaMM BbICIIEro obOpazoBanus, omnpenensembix ®I'OC BO mo
JTAHHOMY HampaBJIE€HUIO TIOJrOTOBKH.

4.1. Ob6mecucremHoe odecrnevyeHne NPOrpaMmbl

VYHHUBEpCUTET  pacrojlaraeT  MaTepHajbHO-TEXHHUYECKOW  0a30if,  COOTBETCTBYIOILEH
JCUCTBYIOIIMM TPOTUBOIOKAPHBIM MpaBUjIaM M HopMmaM. llepedeHb 3a1eHCTBOBAHHBIX YUEOHBIX
nabopaTopHii MpeCTaBiIeH B paboYuX MporpaMMax JUCHUIUIMH, PAKTHK.

Kaxnplii oOyudaronuiics B TeueHHe BCEro mepuoja oOyueHHsl 00ecredeH WHIMBHLYaJbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JEKTPOHHO-OMOIMOTEUHOM cucreme «JlaHb» M K 3JIEKTPOHHOM
MHPOPMAIMOHHO-00pa30BaTEeIbHON cpene YHHMBEpPCUTETA. YHuBepcurerom paspaborana
MH(POPMALMOHHAS AHAIMTHYECKAs! CUCTEMA « Y HUBEPHCY», JOCTYI CTYACHTA K KOTOPOH OCYIIECTBISETCS
yepe3 JIUYHbIA KabuHeT. CTyAeHT UMeeT BO3MOXKHOCTh O3HAKOMUTHCS C YUEOHBIM IUIAHOM, PabOYUMHU
IporpaMMaMy HM3y4YaeMbIX JWCLHIUINH, MPAKTHK, 3JEKTPOHHBIMU 00pa3zoBaTelIbHBIMH pecypcamu. B
CUCTEME TAK)KE XPAHATCS CBEIAEHHUS O pe3yJibTaTaX TEKYLIEH M MPOMEXYTOYHOM aTTECTALMU Ka)10To
cryaenTa; 4epe3 pasaen «Tom-500» ¢opmupyercst 35eKTpoHHOE MOPT(HOINO 00YyHaoLEerocs, B TOM
qHCcIIe UMEEeTCs BO3MOXKHOCTh COXPAHEHUS €ro paboT M OLIEHOK 33 3TH PabOThI; UMEETCS BO3MOKHOCTD
001IaThCs ¢ JTI0OBIM YYaCTHUKOM 00pa30BaTEIbHOTO MPOLECcCa MO AIEKTPOHHON ToYTe.

4.2. MatepuajbHO-TeXHHYECKOe o0ecnedeHHe MPorpaMmbl

VYyeOHBIE ayaUTOPUHM YHHUBEPCHUTETa OCHAIICHBI HEOOXOJUMBIM  O0OpYJOBaHHEM U
TEXHUYECKUMHU CPEJCTBAMHU 00ydeHHsI, 00ECIIeUNBAIOIIMMHU MPOBEACHNE BCEX BUAOB AUCLUUIUTMHAPHON U
MEXKIUCIUTIIMHAPHOW TOATOTOBKH, JIA0OPATOPHOM, TMPAKTHUYECKOM U CaMOCTOATEIbHONH pabOoThI
oOyJaromuxcs, MpeIyCMOTPEHHBIMU Y4YeOHBIM IIJJAHOM BYy3a, M COOTBETCTBYIOIIMMH JEHCTBYIOIIUM
CaHUTAPHBIM U MPOTUBOIOKAPHBIM MIPaBUJIaM U HOpMaM.

[lepeuenp MaTepHaTbHO-TEXHHYECKOIO OOECIEeUeHHUs, HCIOJIb3YEMOro IMpH pealu3aluu
o0pa30BaTeNbHOM MPOrpaMMBbl, MPUBEICH B pab0UHX MporpaMMax JUCIHUIUIMH U MPAKTHK.

[Tomernenust [jisi caMOCTOSATEIBLHOM PaObOTHI CTYJEHTOB, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO BbIXOJa B ceTb «lHTepHeT», B TOM 4YHCIIe B 3JIEKTPOHHYIO-MH()OPMAIIMOHHO-
00pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA.

VYHuBepcUTeT pacroyiaraeT HEOOXOJWMBIM  KOMIUIEKTOM JIMLEH3MOHHOTO U CBOOOIHO
pacnpocTpaHseMOoro MporpaMMHOTO OOECIieueHus, COCTaB KOTOPOTO OMpeJiesieH B pabouux MmporpaMMax
JTUCLMILTUH U MPAKTHUK.

OO6pa3zoBaTenpHasi mporpamMma oOecmedeHa Y4eOHO-METOAUYECKON JIOKYMEHTAalMed u
MarepuajgamMu 1o BceM y4eOHbIM nucturuinHaMm. OOydaronumcs obecniedeH A0cTyn K GoHmaaM ydeOHo-
METOJINYECKON JOKYMEHTAIUH.

4.3. KaagpoBoe od0ecrneyeHne peaju3anny NporpaMmmbl
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Peanuzanus oOpa3oBaTenbHON MporpamMmbl 00ecreYMBAETCs MeNaroriuecKUMH pabOTHUKAMHU
YHUBEPCUTETA, a TAK)KE JINIIaMHU, IPUBJIEKaEMbIMH K peaiu3alii MporpaMMbl Ha MHBIX YCIIOBUSX.

KBanudukanus neparorndeckux paOOTHUKOB YHUBEPCUTETa OTBEYAeT KBaJTM(UKAIIMOHHBIM
TpeOOBaHUSIM, YKa3aHHBIM B  TPO(ECCHOHANBHBIX  CTaHAapTax (Opu  Haau4yuk) W (WIK)
KBJIN(UKAIIMOHHBIX CIIPABOYHHUKAX.

Bce mnpemogaBarenu 3aHUMAOTCS HAy4dHOH, y4eOHO-METOAMYECKOM W (WJIM) MPAKTHYECKOM
NesITeNIbHOCThIO, COOTBETCTBYIOLIEH MPOGUITIO MPENo1aBaeMbIX JUCIHUILIUH.

Jlons meparorndeckux paOOTHUKOB (B MPHUBEACHHBIX K ILEIOYHCICHHBIM 3HAUYEHUSM CTaBOK),
MMCIOIIMX YYCHYIO CTeNeHb W (WIM) y4eHOe 3BaHHEe, B OOIIEM YHCIIe MMeJarorndecKux pabOTHUKOB
yYHUBepcuTeTa, coctaniseT He meHee 70 %.

Jlonss paOOTHUKOB (B TMPUBEACHHBIX K LIEJIOYUCICHHBIM 3HAUYEHUSM CTAaBOK) U3 4YHCIA
pykoBojuTeneid u (wnm) pabOTHUKOB OpraHU3alfil, OCYIIECTBISIIOIIMX TPYJIOBYIO JAESITEIBLHOCTH B
npodeccuoHaIbHOU cdepe, COOTBETCTBYIONIEH MPOo(hEeCCHOHATBLHOMN EATeIbHOCTH, K KOTOPOM TOTOBSATCS
BBIITYCKHHKH, (MMEIONIUX CTaXX padOTHl B JJaHHOW mpodeccruonanbHoi chepe He MeHee 3 jieT) B o01emM
yuclie pabOTHUKOB COCTaBIIAET HE MeHee 5 %.

4.4. ®uHAHCOBBIE YCI0BHS Peain3aluu NPOrpaMMbl

Pasmep cpenctB Ha peanuzanuio o0pa3oBaTENbHOM MpOrpamMMbl €XKETrOoJHO YTBEpXKAAeTCs
MIPUKA30M PEKTOpA.

4.5. MexaHu3Mbl OICHKH KadYeCcTBa 06pa30BaTeJ’le0ﬁ HECATCJIBbHOCTH H NMMOATOTOBKH oﬁyqamnmxca
o nmporpamMmme

KauectBo o0Opa3oBaTenbHON JEATENBHOCTHM U IMOATOTOBKM OOY4YaloOIIMXCSl IO IPOrpaMMe
omnpeAessieTcss B COOTBETCTBUM ¢ llonokeHMeM O BHYTPEHHEH HE3aBHCUMOM OLIEHKE KadyecTBa
oOpazoBaHwsl.

4.6. Oco0eHHOCTH OPraHU3aLMU 00PA30BaTEJIBLHOI0 MPoLecca Mo 00pa3oBaTe/ILHOI MporpaMmme AJsi
HHBAJIU/I0B U JIMI C OTPAHMYEHHBIMU BO3MOKHOCTSMU 3/10POBbSI

OO6yuenne o oOpa3oBaTeIbLHON MPOTPaMMe MHBATUAOB U JIMIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3/10pOBbsl OCYIIECTBIISIETCS YHUBEPCUTETOM C Y4YETOM OCOOEHHOCTEH UX MCUXO(U3MUECKOTrO pa3BUTHS,
VHAMBHU1yaJIbHBIX BO3MOKHOCTEHN M COCTOSIHUS 3/I0POBbSI COBMECTHO C IPYTMMH 00YYarOIIUMHUCS.

YHUBEpCUTET MPEAOCTABISIET UHBAIUIAM U JIMLAM C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/10pPOBbS
(Mo uX 3asBIEHHI0) BO3MOXHOCTh OOyueHHUsi M0 00pa3oBaTeNbHON NporpamMme, Y4HUTHIBAIOLIEH
OCOOCHHOCTH HX ICHUXO(PHU3UYECKOrO  PA3BUTHUS, HWHIAUBUAYAIbHBIX BO3MOXKHOCTEH M, HpH
HEOOXOJMMOCTH, 00€CIeUnBAIOLIC KOPPEKIUI0 HApPYIIEHUH pa3BUTHUS U COLUAIbHYIO aJalTaluio
YKa3aHHBIX JIMII.

[Ipn HeoOxoaumocTu [uisi OOyY€HUS HHBAJIUAOB M JIMI C OrPAHUYEHHBIMH BO3MOKHOCTSIMHM
3/10pOBbsI MOXKET OBITH pa3padOTaH UHAMBUIYAJIbHBII MOPSIIOK OCBOEHUSI 00pa30BaTENIbHOM MPOrpamMMmBl.

s oOydeHus MHBAIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pPOBbsI IIPETYCMOTPEHO
UCIIOJIb30BAaHUE CHELUAIbHBIX TEXHUYECKMX CpEACTB OOydYeHHs U peaOuIUTalluM, AacCUCTHUBHBIX
MH(GOPMAILIMOHHBIX TEXHOJIOT .

OOyuatonyecss M3 YWCIa HMHBAJIWJOB M JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
o0OecrieynBarOTCsl MEYaTHHIMU M (WMJIM) 3JIEKTPOHHBIMU OOpa3oBaTeNbHBIMH pecypcamMu B ¢opMmax,
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aJaNTUPOBAHHBIX K OrPAaHUYEHHUSM HX 3/0pPOBbS, B TOM YHCJIE C HCIOJB30BaHUEM CIICHHUATbHBIX
TEXHUYECKUX CPEACTB O0YUYEHUS 1 aCCUCTUBHBIX MH(OPMAIIMOHHBIX TEXHOIOTHIA.

J1J11 MHBAJIMIIOB U JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbsI YCTaHOBJIEH OCOOBIN MOPSI0K
OCBOGHHUSI JTUCHUIUIMH MO (U3MYECKON KyJIbType M CHOPTY C YYETOM COCTOSIHHS HX 3JI0pOBbS C
coOI0ICHUEM MTPUHIIMIIOB 3/I0POBHECOEPETalOIINX TEXHOIOTUN U aJanTUBHON (PU3MUECKON KyJIbTYpHI.

B ciaydae HeoOXOIMMOCTH  HCHOJB30BAaHUS  AJIEKTPOHHOTO  OOYYEeHHMs, JHUCTaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH Ui 0Oy4eHHs WHBAIUIOB W JIUI[ C OFPAHUYCHHBIMH BO3MO>KHOCTSIMH
3/10pOBbsl MIPEyCMATPUBAETCS BO3MOXKHOCTH IpUeMa-Tniepefadyd WHGOpMaluu B JOCTYMHBIX Ui HUX
dhopmax.

Bre160p MeTo/10B 00y4YeHHs] OCYIIECTBISETCS MpernojaBaTeNiiMU, UCXOAS U3 UX JOCTYHMHOCTH st
WHBAJIHJIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310POBBSL.

KonkpeTrHble GopMbl U BUABI CAMOCTOSITENILHOM pabOThl WHBAJIWAOB U JIUI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbsSI  YCTaHABJIMBAIOTCS MPENOJABaTEIIMM C YY4E€TOM HX CIHOCOOHOCTEH,
0COOCHHOCTEH BOCIIPHUATHS U TOTOBHOCTH K OCBOEHHUIO y4eOHOr0 MaTepHara.

[TpakTHueckas MOATrOTOBKa OOYyYarOUIMXCA M3 YKCIa HMHBAIUAOB M JIMI C OTPaHUYEHHBIMH
BO3MOXXHOCTSIMU 3/10POBbSI OPraHU3YETCS] C YYETOM OCOOEHHOCTEH HMX NMCUXO(PU3MYECKOTO pPa3BUTHS,
WHJAMBUIYAIbHBIX BO3MOXXHOCTEH M COCTOsSIHUS 3710poBbs. [lpu ompeneneHUM MeCcT HPOXOXKACHUS
NPAKTUKU YYUTHIBAIOTCS YCJIOBHUSA JOCTYMHOCTH W PEKOMEHJAIMM O NPOTHUBOMOKA3aHHBIX BHJAX
TPYJIOBOW [IEATEIbHOCTH U PEKOMEHAYEMBIX YCIOBUAX TPYJa, COJEp)Kalluecss B HWHAMBHUIYaIbHON
nporpaMMe peadMInTaluy Wik abUIuTallui UHBAUAA.

[IpoBenenne Tekylied, MNPOMEKYTOUYHOM, TOCYAapCTBEHHOM WTOTOBOM  arTecTaluuu  JJist
00y4aroluXxcsl U3 YUCJia UHBAIHUIOB M JIUI] C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 370POBbsI IPOBOJUTCS C
y4eToOM 0COOEHHOCTEH MX NCUXO(MU3NYECKOTO Pa3BUTHS, UHAUBHUIYAIbHBIX BO3MOXKHOCTEH U COCTOSTHUS
3J10pOBBSI.
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