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1. OBIIAAA XAPAKTEPUCTHUKA

OO6pazoBaTenpHasi IporpaMma BBICIIETO 00pa3oBaHUs MO HampaBiieHHto noarotoBku 02.03.02
®dyHaameHTanpHas nHGOpMaTHKa U HH(QOPMALIMOHHBIE TEXHOJIOrUH pa3zpadorana Ha ocHoBe PI'OC BO,
npoeccCHoHaNbHBIX CTaH/IAPTOB, C YYETOM MOTPEOHOCTEH pPErvuoHaNbHOIO PBIHKA TpyJa, TPaJuLUN U
JOCTHKEHUI Hay4YHO-TIeJarOTHYEeCKON IIKOJIbI YHUBEPCUTETa C Y4YeToM TpeOoBaHMM (enepaibHOro
3aKOHOJATEIbCTBA.

OOpazoBatenbHasi mporpaMma BKIJIIOYaeT B ceOs: omnucaHue, y4dyeOHbIM I1aH C rpaduxom
y4ueOHOro mporecca, padboyue mporpaMMbl JUCHMILIMH, TPOrpaMMbl IPAKTHK, HTOTOBOW aTTecTaluH, a
TaK)K€ OLIEHOYHbIE U METOAMYECKHE MaTepHalibl, padouylo MporpaMMy BOCIMTAHUS, KaJICHJAPHbIN IJ1aH
BOCIIUTATEIbHOU pabOThl, POPMBI ATTECTALIMH.

[Ipu peanuzanuu o00pa3oBaTeIbHOW NPOrpamMMbl MPUMEHSIOTCS JJIEKTPOHHOE O0O0ydeHHeE,
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

OOpa3oBarenbHasi IMporpaMMa HMeEeT CBOeH 1enbl0 (OPMUPOBAHUE YHHUBEPCANbHBIX U
obmenpodeccCHoHANBHBIX KOMIIETCHIIMK B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO, a Taxxke
npodeccroHalIbHbIX KOMIIETEHIIHH, chopMyJIMPOBAHHBIX CaMOCTOSITENIbHO Ha OCHOBE
npoeccuoHaNbHBIX CTaHIaPTOB, MOTPEOHOCTEH PErMOHAIILHOTO PhIHKA TPY/Aa.

[Ipodune noaroroBku HcKycCTBEHHBIH MHTEUIEKT, TIyOOKoe OOyueHHWE U aHajdu3 JIaHHBIX
OpPUEHTHPOBAH HA MPO(ECCHOHANIBHYIO IEATEIbHOCTD B CIEIYIOMIMX 00nacTax (chepax):

O6nactu u cepbl Kox u HaumenoBanue | Kox u Haumenosanue | Koabl 1 HanMeHOBaHUS
npodeccuoHaTbHON npogecCHOHAIEHOTO 0000111eHHOH TPYHAOBBIX (YHKITHIA
NeSITETbHOCTH CTaHjapra TpyAOBO# pyHKIIMK
06 Cs3b, nuadopmanuonnsie | 06.001 IIporpammuct C HNnrerpanus C/01.5 Pa3pabotka
¥ KOMMYHHKAIIMOHHBIC MIPOTPaMMHBIX IPOIIEyP HHTETPAIIUA
TEXHOJIOTHHU B cepe MOJyJeH U MIPOrpaMMHBIX MOAYJICH;
pa3palbOTKH U TECTUPOBAHUS KOMIIOHEHTOB U C/02.5 OcymiecTBieHue
MIPOrPaMMHOTO 00ecreUeHHS IIpOBEpKa MHTErpaluu
paboTOCTIOCOOHOCTH | MPOrpaMMHBIX MOAYJIEH
BBIITYCKOB Y KOMIIOHEHTOB U
IPOrPaMMHOTO MIPOBEPKH
HPOJyKTa pabotocnocoOHOCTH
BBIITYCKOB TIPOTPAMMHOTO
IPOJIyKTa

BbInyCKHUKH MOTYT OCYIIECTBISATh MPOPECCHOHATBHYIO NEATENBHOCTh B IPYTHX O0NACTAX WU
chepax mnpodeccHOHANbHON NeATEeILHOCTH TMPU YCIOBHM COOTBETCTBUS YpPOBHS HMX OOpa3oBaHHs U
MOJTyYEeHHBIX KOMIETSHIINIM TpeOOBaHUAM K KBalu(pUKaUU paOOTHHKA.

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

[Mpodwmie moaroroBku VICKyccTBEHHBI HWHTEIUIEKT, TITyOOKOoe OOydeHWe W aHajdu3 JaHHBIX
KOHKPETH3UPYET COJEpKaHUE MpOorpamMMmbl MyTeM OpHEHTaluu Ha obsactu/chepsl mpodeccrnoHanibHOM
JESITeTPHOCTH BBITYCKHUKOB; TPOM3BOJICTBEHHO-TEXHOJIOTUYECKHI TUIIBI 3a/la4 W CICIYIOIIUe 3aadu
poeCCHOHATBFHON IEATEIFHOCTH BBHIITYCKHUKOB IIPUMEHEHUE allTOPUTMOB 00yUeHHs Ha HECTAHIapTHBIX
o0beMax JaHHBIX, MPUMEHEHHE W (W) pa3paboTKa ajJrOpUTMOB, METOJOB M TEXHOJOTHUH 00pabOTKH



€CTECTBEHHOTO s3bIKa, IPUMEHEHUE U (WIK) pa3paboTKa aJlTOPUTMOB PAaCIO3HABAHUS U TCHEPAIlUU PEYH,
n000yueHHEe afanTamys ¥ ONTUMH3AINS TeHEPATHBHBIX MOJIEIICH MO CIICIM(PHUECKUE 3a1a4 M YCIOBUS
NPUMEHECHHS, TMPOSKTUPOBaHHE, pa3padOTKa M HMHTETpalMs HWHTEIUICKTYalIbHBIX areHTOB Ha 0a3e
TCHEPATUBHBIX MOJIEJICH, OpraHu3alysi B3aUMOJICHCTBUS C T'CHEPAaTHMBHBIMH MOJCISMH  4Yepe3
MPOCKTHUPOBAHNE, aHAIM3 W MPHUMEHEHHE MPOMIITOB, NMPUMEHEHHe W (WIM) pa3pabdoTKa apXUTEKTYPhI
IIyOOKHMX HEHPOHHBIX CETEH, MNpUMEHEeHWe U (WId) pa3padoTKa COBPEMEHHOW apXHUTEKTYphI
TCHEPATUBHBIX ITYOOKHX CETeH, MpUMEHEeHHE U (WIK) pa3padoTKa alropuTMOB, METOJIOB U TEXHOJIOTHI
KOMIIBIOTEPHOTO 3pEHHsI, TMPHMEHEHHE alTOPUTMOB OOYYEHHUS C MOJKPEIUICHHEM, IPOBEIACHUE
(bpPOHTHPHBIX HCCIIEOBaHUN B 007acTH (DyHIAMEHTaJIbHBIX W TCHEPATHBHBIX MOJIENCH, MpPOBEICHUE
(GPOHTHPHBIX HCCICNOBAHUN B 00JACTH YIPABJICHUS, PEIICHHS, arCHTHBIX W MYJIBTHAr€HTHBIX CHCTEM;
00BEKTHI MPOPECCHOHATLHON JesITeIbHOCTH: bonbline naHHble, HHQPACTPYKTypa JaHHBIX, MPOIECCHI
W3BJICUCHUS, TpaHC(HOPMAIIUK U 3arpy3KU JTAHHBIX, MIOTOKHU JAHHBIX, IIATGOPMBI XpaHECHUs, TATaCETHl,
OTYETHI, METPUKH MOJEJCH, CTaTUCTUYCCKHE MOJIENH, MOJETH MAIIMHHOTO OOYy4YeHHs, NPU3HAKH,
oOydJaronue/TecToBble  BBIOOPKH, aBTOMATH3AIMsl TMOATOTOBKHM JIAaHHBIX, OOY4YeHHMs, TECTHPOBAHMSI,
BHEJPEHUST W MOHUTOPHHIA MOJEJCH, BHEAPEHHBIC CEPBHCHI; OOJIACTH 3HAaHUS NPOPECCHOHATBLHON
JESTeIbHOCTH: MAIlMHHOE O0YyYeHHe, IIIyOOKHWe HEHPOHHBIC CETH, KOMITBIOTEPHOE 3peHUE, OOJbIne
SI3BIKOBBIC MOJICIIN, TEHEPATUBHBIC MOJIENIN, O0YUYCHHUE C MOIKPETICHHEM.

B pa3paborke 00pa3oBaTenbHOW TMPOrpaMMbl  MPUHUMAIHA  yYacTHE IPEACTABUTEIH
npeanpustuii-naptaepo OI'BY "UPHHHUT", Vpansckuii 6ank [IAO «Co6epbank Poccum», ITAO
"YKII3", OO0 "CrennAn UunoBamuu", OO0 "TPUANBU".

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
KOMITETEHIINH )

NunankaTopbl JOCTHKEHUS
KOMIIETEHIIUHN

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

YK-1 Cnocoben
OCYIIECTBIIATh
MOUCK,
KPUTHUYECKUHI
aHaJU3 U CUHTE3
uHpopmaruy,
MIPUMCHSITh
CHUCTEMHBII
MOJIXO/ JIJIst
pelieHus
MOCTABJIEHHBIX
3a1a4y

Ocy1iecTBIsIET MOUCK
UHGOPMAIIH; UCIIOJIB3YET
KPUTHYECKUH aHAJIU3,
CHCTEMAaTH3alliI0 U 0000IIeHHE
UHGOPMAITUH JIJIS PEIICHHUS
[MOCTaBJIEHHBIX 3a/1a4

3HaeT: MEeXaHU3M BO3HUKHOBEHUS MTPOOIEMHBIX
CUTyaIliil B pa3Hble HCTOPUYECKUE DTIOXH;
crocoOBI TEPBUYHON 00pabOTKH MH(OPMAITNH;
MPUHIUIIEI cOOpa, aHan3a, 00paboTKU 1
00001eHNs HHPOPMAIIHH.

YMeeT: aHamu3UpOBaTh Pa3InYHbIE CLIOCOOBI
MIPEOJIOJICHUS TTPOOJIEMHBIX CUTYAIIHH,
BO3HUKABIIUX B UCTOPUH, OCYIIECTBISATH MMOUCK,
aHAJIN3 U CHHTE3 UCTOPUICCKON HH(OPMAIIHH;
HAXOJIUTh U KPUTUYECKU aHATU3UPOBATh
nH(MOPMAITUIO, HEOOXOAUMYIO TSI PEIICHUS
MOCTABJICHHOM 3a/1a41; CUCTEMAaTU3UpPOBaTh
coOpanHyt0 nH(DOpMAIINIO, BEIOUPATh MPUEMBI U
METOABl 00PaOOTKH SMIIUPUUECKUX JAHHbIX.
HNmeeT nmpakTU4UEeCKUI ONBIT: BBISBICHUS U
CHCTEMaTU3aIlMU Pa3JIMYHbIX CTpaTeruil ACHCTBUIL
B MTPOOJIEMHBIX CUTYAIUIX; TEKOMITO3UITUN
MIOCTABJICHHOM 3a/1a4u, Bbliesss e€ 0a30BbIe
COCTABIISAIOIINE; TPUMEHEHHUS CTATUCTUICCKUX
METOJI0B 00pabOTKU AIMIUPUUYECKUX 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




YK-11 [SS-1]
Cnocobex
OCYLIECTBIIATH
CBOIO TPYIOBYIO
JESATEIBHOCTD C
y4eTOM
OIpeNeICHUs
KOPPEKTHOMN POJIU

npoiieccax,
KPUTHYECKOTO
aHajm3a
MOCJIENCTBUI
npumenenusa M-
TEXHOJIOTHH,
STHYCCKUX
MPUHLIUIIOB

NN B paznuuHbIX

U-1. Onpenensier IeHHOCTHBIE
MPEANOCHUIKN, KOTHUTUBHbBIC

HCKa)KEHUS, KYJIETypHO-
00yCJIOBIICHHBIC TIPEIB3SITOCTH B
JAHHBIX, aJITOPUTMAaX, TOCTAHOBKE
3amau as A

N-2. Tlpumensier METOAUKHU
paboThI C STUYESCKUMU U
COIIMAIbHBIMU PUCKAMH,

BO3HUKAIOIIMMH Ha Pa3HbIX

CTaausgx KU3HeHHOro 1ukiaa NN

3Haer: -

[U-3, BY] ocHOBHBIEC 3TUYECKHE TPUHIIUIIBI

(oTCcyTCTBUE TUCKPUMUHAIINH, CTIPABETUBOCTD,

YeJI0BEKOOPUEHTUPOBAHHOCTh, OTBETCTBEHHOCTH,

0€301acHOCTh, TPO3PAYHOCTH, ABTOHOMHSI
YeJioBeKa M T.11.); -

[U-1, I1Y] onacHOCTH IPEAB3SITHIX JTaHHBIX.
YMmeer: -

[U-3, BY] yuuThIBaTh B IpOoQheCCHOHATBHON
nesrenbHocTH, 4yto MU-cuctembl MOTyT
MOPOXKIATh STHYECKUE POOIIEMBbI (HarpuMmep,
JTUCKPUMHUHALIUSA, HEITPO3PAYHOCTh,
MaHUITYJISLNSA); -

[U-1, ITY] npoBepsiTh 00y4aronryo BEIOOPKY Ha
HaJIMYUE Pa3InYHbIX UCKAKEHU.
MMeet npakTHYECKUH OIBIT: -

[U-1, ITY] cooTHeceHUs] TEXHUUECKUX
XapaKTEePUCTUK MOJIETH C MOTEHLIUAIbHBIMU
pUCKaMH €€ IPUMEHEHHS]; -

[U-1, I1Y] ananu3a oOy4arorieil BRIOOPKH Ha
IIPEIMET PENPE3EHTATUBHOCTH, BO3MOKHBIX
HCKA)KEHHUU, CKPBITBIX IIPEIB3ATOCTEN;
MPOBEICHUSI UCCIIeI0OBaHmi B cepe
MCKYCCTBEHHOTO MHTEJUICKTA C YUETOM
nociencteuil npuMenenus MM-texnonoruii B
JTAHHBIX KOHKPETHBIX MPOIIeCccax.

YK-12 [SS-2]
Cnocoben
OCYIIECTBIIATh
CBOIO TPY/IOBYIO
JEATEIIBHOCTD C
YUETOM
HEOOXOIUMOCTHU
s dexTuBHOU
KOMMYHUKAITUHN 1
B3aUMOJEHUCTBHUS B
pamKax
KOJJICKTUBHOM
[IPOEKTHON paboTHI
B chepe NN

U-1. DpdextuBHO
KOMMYHHUIIUPYET C yYaCTHUKAMHU
IIPOEKTHOM KOMaH/bI IIPU
IUTAHUPOBAHUH, peaTu3aluu 1
aHaJu3e pe3yabTaToB paboThI

N-2. YuuteiBaer

npodeccruoHalIbHbIE U POJIEBBIE
0COOEHHOCTH KOJIJIET TPU
COBMECTHOM pa3paboTke
TEXHUYECKUX PEIICHUN U

MIPEJICTAaBICHUU PE3YIbTAaTOB

3HaerT: -

[U-1, ITY] uenu u 3a1auu KOMaHIHOU pabOTHI B
cthepe U, Bu1bI KOMMYHUKAIIMI ¥ UX POJIb B
JOCTHKEHUH MOCTABJICHHBIX IIEJIEH; -

[U-2, BY] npenna3nadenue pazpadaTbiBaeMoit
NU-cuctempl 1 OCHOBHBIE TPEOOBaHUS K
oOyuarorieit BBIOOpKe; -

[U-2, ITY] poneBble 0COOCHHOCTH YYaCTHHKOB

paboyeii Tpynmbl TP COBMECTHOM pa3padoTke

TEXHUYECKUX PEUICHUH U PEICTaBICHUN
pEe3yNbTaToB; -

[

U-1, ITY] ocobeHHOCTH paciipenesieHus poJien




IO/ HY Kbl CTerKXo1epoB: oT HR-crnenuanucra

MEXJly YYaCTHUKAMM ITPOECKTHOM KOMaH/bI B
pamMKax KOJIJIEKTUBHOM ITPOEKTHOM paboOThI B
cthepe NN.

VYmeer: -

[U-1, ITY] Brurodatsest B cocTaB paboyei rpymiisl
U AaKTHBHO y4aCTBOBAaTh B KOJUIEKTUBHBIX
00CYKICHHUSIX; -

[U-1, BY] opueHTHpOBaTHCS B CTPYKTYpE OOIIETO
pe3ynbraTa npoeKTa; -

[U-2, [1Y] opueHTHpYETCS HA KITIOYEBbIE

napameTpsl Mojiesid (METPUKHU, JaHHBIEC) U TOTOB

JIEITUTHCS UMU C APYTUMH YYaCTHUKAMHU
MMPOEKTHON KOMAH/BI; -

[U-1, ITY] coBMECTHO ¢ KOMaH/10#1 ONPEAEIATh,
Kak MpeJICTaBUTh KJII0YeBble KOMITOHEHTHI -
pewenus (Harpumep, pipeline, BBIOOp MozieneH,

OIICHKA Ka4ueCTBa); -

[U-2, ITY] yuuTsiBaTh ypOBEHH U(PPOBOH
rpaMoTHOCTH cobecenuuka B chepe MU npu
obcyxnennu crienupuaHbix MU-prckoB.
HMeet npakTUYECKUH OIBIT: -

[U-1, ITY] myOnu4yHOTO BBICTYIUICHUS,
MOATOTOBKH U IEMOHCTPALIUY NPE3EHTALUU B
paMKax CBOEH pOJIH, COIIACOBAHO C
BBICTYIJICHUSIMU APYT'MX Y4aCTHUKOB KOMAH[BI; -

[M-1, BY] yyacTByeT B IOATOTOBKE MPE3EHTALIMI
B paMKax CBOEH pOJIH; -

[U-2, ITY] ucnonb30BaHus MOBCETHEBHBIX
MOHSITHBIX aHAJIOTH JIJIsl OMMCAHUS CIIOKHBIX
MEXaHU3MOB (HapuMmep, «MOJEeb YUYUTCS Ha

puMepax»); -

[U-2, ITY] obocHOBaHMS HEOOXOTUMOCTH
1nocToOpadOTKK/BaIUIAIIMH PELICHUH HAa OCHOBE

aHanuza orpannueHuii UM-cucremsr; -

[U-2, ITY] apanTanuu onucanus UM-cuctemsl

710 IOPHCTA.
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CBOIO TPYJOBYIO
(GYHKIIHIO C

HEOMPEAENCHHOCT | M
U KaK CYIIHOCTHOHN
Y4epThl
(YyHKIMOHUPOBAHH

HHTCIJICKTA

VYK-13 [SS-3] | U-1. Onpenenser peneBaHTHOCTh
Crniocoben npumenenus N s pemenus

OCYIICCTBIIATh | KOHKPETHBIX 33/1a4, aHAJTU3UPYET
noseaeane MU B TeXHUUECKOM,

COIMAJIBHOM M IIPAaBOBOM

Y4€TOM KOHTCKCTax, ICPCHOCUT UJCH U

€TOJIbI 3a MPEEIIbl HCXOMHOM
peaMeTHON o0acTu

N-2. Ocymectpiser

s UICKYCCTBEHHOIO | MeTape(IeKCHIO IIpU aHaJIHu3e
CUCTEM U IIPUHATUU PELICHUN,

MMpCACKa3bIBACT BO3MOKHLIC

a¢dexrsl oT BHeApeHust MU gepes
HECKOJIbKO YPOBHEH BIHMSHUS,

nepeocmeicisieT MU B cBoei

npodeccruoHaNnbHON poNiu U B

oO1iecTBe

3Haer: -

[U-1, [1Y] MeTOoabI aHAIM3a U yUeTa
HeorpeaeaeHHocT B moaeisax M.
YMmeer: -

[M-2, ITY] BBISBASATH HEONPEICTCHHOCTD B
JIAaHHBIX U pexomeHauusx M.
HNmeeT nmpakTU4ECKUI OMBIT: -

[U-2, I[TY] noucka onTUMAJIbHBIX PEIIEHUM C
Y4ETOM UMEIOIIUXCS JAHHBIX U TPOTHO30B.
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OIIK-1 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
reoMeTpun; GyHIaMEHTATbHBIE OCHOBBI
MaTeMaTH4eCKOH JIOTUKH, OCHOBHbBIE TIOHATHUS
JMCKPETHON MaTeMaTuku U Teopuu rpados;
0a30BbIE IOHATHSA MAaTEMAaTUUYECKOTO aHAN3a,
MPUMEHSAEMbIE B MAaTEMaTUUYECKUX HayKax,
MIPUKIIATHON MaTeMaTuke U HHPOPMATUKE;
(dyHIaMEHTAIBHBIE TIOHSATHUS ¥ 3aKOHBI TEOPUU
BEPOSTHOCTEH, aHATUTUYECKHE U YHCIICHHbBIE
MOJIXO/IbI U METOJIBI JIJISl PEILICHUS MPUKJIIATHBIX
3aJlady TEOPUH BEPOSITHOCTEHN; OCHOBHBIE
MaTeMaTH4YE€CKUE MOJIOKEHH S, 3aKOHBI, OCHOBHBIE
(bopMysbl M METOJIBI PEIICHHUS 3a]1a4
MaTeMaTHYE€CKOU CTaTUCTUKU; OCHOBHBIE
MOJIOKEHUSI TEOPUU PSIIOB U METOJIBI €€
MPUMEHEHHUS K PEIICHUIO MPUKIIAIHBIX 3a/1a4;
pas3iuuHble TUIB TuddepeHIaTbHbIX
YPaBHEHHIA U CTIOCOOBI UX PEIICHUS.
YMeeT: CTpOUTh MaTeMaTU4eCKue MOZeNn
MPOCTBIX JIOTHYECKUX YTBEPKICHUM;
WCIIOJIb30BaTh Pa3jiMuHble MaTPUYHO-BEKTOPHBIX
OTEpalMK B PEIICHUU MTPUKIIAIHBIX 33]1a4;
UCIIOJIb30BAaTh MIPH PEIICHUN PA3IUYHBIX 33134
CTaHJapPTHBIE METO/Ibl MATEMATUYECKOM JIOTHKHU U
JTUCKPETHON MaTeMaTuKH; MPUMEHSITh
KJIACCUYECKUE METO/Ibl MATEMAaTHYECKOTO aHAJIN3a
B pEIlIEHUH 3aja4 MPUKIATHON MaTeMaTHUKU 1
WH(GOPMATHKU; UCTIONH30BATh MATEeMaTHIECKUI
anmapar B pelieHuy nmpodeccuoHalbHbIX 3a/1a4;
MIPUMEHSTH BEPOSTHOCTHBIN MOAX0]] pU
MPOEKTUPOBAHUHU ANTOPUTMHUUECKUX PeIIeHUI
MPUKJIAIHBIX 33]1a4.
NmMeeT nmpakTHUECKUl OMBIT: PEIICHUS 3a1a4 Ha
MPOBEPKY PABHOCUIILHOCTU U SKBUBAJICHTHOCTH
dbopmyIt; MporpaMMHON peanu3aliy alropuTMOB
3aj1a4 Ipo(heCCUOHAIBHOM IeATEeThHOCTH;
MCIIOJIb30BaHMs METOJIOB MaTeMaTH4YeCKOM
CTAaTUCTHUKHU ISl pEILICHU 3a/1a4, CBSI3aHHBIX C
npodeccuoHanbHOMN AEATEeIbHOCTHIO; PELICHHUS
muddepeHnnanbHbIX ypaBHEHUN B
MaTeMaTUYECKUX MOJIEISX Pa3IMUHbIX
MIPUKJIATHBIX 3a7a4.

OIIK-2 Cnocoben
PUMEHSTh
KOMITBIOTEPHBIE/CY
HEPKOMITBIOTEPHBI

IIpumensier
KOMIIbIOTEPHBIE/CYyIEPKOMIIBIOTED
HBIE METOABI IIPU PEILECHUN 3a1a4

3HaeT: CTPYKTYpPy COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM, IPUHIIUIIBI pa0OTHI UX OCHOBHBIX
KOMITOHEHTOB: Spa, MEHEIDKEPA MaMsATH,

npodeccuoHanbHON

12

MOJICUCTEMBI BBOJIA-BBIBO/IA, (PaiJIOBOM CHCTEMBI;



€ METO/IBI,
COBPEMEHHOE
IPOrpaMMHOE
obOecrieucHue, B
TOM YHCJIE
OTEUECTBEHHOTO
IIPOUCXOXKICHHUS,
JUTSL PEIICHUS
3a1a4
npohecCuoHAIBHO
U IeATEeIbHOCTHU

nesrenbHOCTH; Micnonb3yeT
COBPEMEHHOE ITPOrPaMMHOE

obecreueHue JJI1 pCIICHUA 3a1a4

npodeccHoHaNbHON AESITeTLHOCTH

(byHKIMOHATbHBIE BO3MOXKHOCTH
MHTETPUPOBAHHBIX CPE pa3padOoTKu
MPUKJIATHOTO U CUCTEMHOIO TPOTrPaAMMHOTO
o0ecriedeHus Ha S3bIKaX BEICOKOTO YPOBHS,
0COOEHHOCTH PabOTHI KOMIWIATOPOB U
KOMITOHOBIIIMKOB TIOJ] Pa3IMYHbIC ONIEPALIMOHHBIE
CUCTEMBbI, HA0OPbI HHCTPYKIIUI JIJIs1 CHCTEMHBIX
YTHJIUT aBTOMAaTHYECKONH COOPKH IIpOTrpamwm,
CpelICTBAa MOHUTOPUHIA BBIYMCIUTEIbHBIX
pPeCypcoB KOMIBIOTEPHBIX POTPaMM;
TEOPETHUYECKHE OCHOBBI ITAPAJUIEIIbHBIX
BBIYUCIICHUH U PaCIPEACIIEHHBIX CUCTEM;
INPUHLIHUIIBI TOCTPOCHUS U (DYHKIIMOHUPOBAHUS
CYNEPKOMIIBIOTEPOB U BBIUUCITUTEIBHBIX
KJIaCTEpOB.

YMeeT: UCTI0Nbh30BaTh CTaHAAPTHBIC HHTEP(HEHCH
COBPEMEHHBIX ONEPALMOHHBIX CUCTEM IS
pelieHus 3aaad npodeccuoHaIbHON
JIEATEIbHOCTH; UCIIOJIB30BaTh BO3MOKHOCTH
COBPEMEHHBIX HHTEIPUPOBAHHBIX CPEJl
pa3paboTKu NPUKIIATHOTO U CHCTEMHOTO
MPOrPaMMHOTO 00ECTICUCHHSI Ha S3BIKAX
BBICOKOTO YPOBHS Ui pa3pabOTKH aJlrOPUTMOB U
porpamm, UCIOJIb30BaTh YTUIUTHI
aBTOMaTUYeCKOW COOPKHU U pa3BepThIBAHUS
POrpaMM B OTIEPAIIMOHHBIX CUCTEMAaX; BEIOUPAThH
MOAXOASAIIYIO MOJENb MApaJIeIbHOTO
POrpaMMHUPOBAHUS U ONITUMAJIbHYIO
APXUTEKTYPY BBIYUCIMTEIBHON CUCTEMBI IS
KOHKPETHOTO KJlacca 3aJa4; IPUMEHATh Ha
MIPAKTHKE METOJIbI U CPEJCTBA pa3paboTKu
napajuieJIbHbIX IPOrpamMM.

HNmeeT npakTU4ECKUI OMBIT: CO3JaHUS
KOMaHJHBIX (aitioB, ucnonb3oBanus API
OIIEPAIMOHHBIX CUCTEM IIPHU pa3paboTKe
MPUKIAAHBIX TPOrPAMM JJIsl PEIICHUS 3a1a4
npodecCuoHaIbHOM IeATETLHOCTH; PAOOTHI C
COBPEMEHHBIMU UHTETPUPOBAHHBIMU CpEaMu
pa3pabOTKH MPHUKIATHOTO U CUCTEMHOTO
MPOrPaMMHOTO 00ECTICUCHHSI Ha S3BIKAaX
BBICOKOTO YPOBHSI, pa3pa00TKH, OTJIAJIKH U
pa3BEPTHIBAHUS IPOTPAMMHOTO 0OECTICUCHHSI B
OTIEPAIIMOHHBIX CHCTeMax ceMmeiicTBa Unix u
Windows; pa3paboTku mapaiieabHbIX MPOrpaMm
Ha POCCUICKHX TuIaT(Gopmax ¢ UCIIOIh30BaHUEM
Pa3JIMYHBIX CPEJCTB: OMOIUOTEK S3BIKOB U CUCTEM
nporpammupoBanusi; ctanaaptel OpenMP, MPI u
CUDA.

13




OIIK-3 Cnocoben
K pa3palboTke
AITOPUTMHYECKUX
Y TIPOTPaMMHBIX
pelieHuii B
oOnactu
CUCTEMHOTO U
MIPHUKJIATHOTO
MIPOrpaMMHUPOBaHU
519
MaTeMaTU4eCKuX,
WH(HOPMAITMOHHBIX
Y UMHUTAIIMOHHBIX
MOJEIICH,
CO3JIaHUIO0
UH(OPMAITMOHHBIX
pecypcoB
r100aIbHBIX CETEH,
00pa3oBaTeabHOr0
KOHTEHTA,
MIPUKIAIHBIX 0a3
JTAHHBIX, TECTOB H
CpEICTB
TECTUPOBAHUS
CUCTEM U CPEICTB
HA COOTBETCTBHE
CTaHAapTam U
HCXOJTHBIM
TpeOOBaHUSIM

JIeMOHCTpUpyeT 3HaHUE TECOPUH
AJIropuTMOB, MCTOJOJIOTUH U
TEXHOJIOTUH NPOTPaMMHPOBAHHS;
Pa3pabarbiBaeT anropurMuyeckue

1 IIPOTPAMMHBIC PCIICHUA, CO3AACT]

WH(POPMAITMOHHEIE PECYPCHI Ha
0a3e roTOBBIX PEIICHUIA

3HaeT: OCHOBHbBIE CPEJICTBA, MIPEIOCTABISIEMbIE
COBPEMEHHBIMH OTICPAIIMOHHBIMU CHCTEMaMU
MPUKIIAIHBIM [IPOTPaMMaM I PEeIIeHUs
CHUCTEMHBIX H TMOJIb30BaTEIILCKHUX 3a71a4;
npuHIMIbEl KoMMmyTaruu B LAN cetsx,
npuHLIUIbI MapmpyTtuzanuu B LAN 1 WAN
CETSIX; KJIIACCUYECKHUE aITOPUTMBI COPTUPOBKH,
norcka, 00xoja IepeBbEB U rpados.,
JTUHAMHYECKOTO MPOTrPAMMUPOBAHMSI U KaJTHBIX
CTpATETHii; OCHOBHBIE CTPYKTYPHI JAHHBIX
(MaccuBBI, CIIUCKH, OYEPETH, XeII-TabIHIIbI,
NepeBbsi, Tpadbl U 1p.); OCHOBHBIE MTOAXOIBI K
pa3paboTKe MPUKIIAJAHBIX aJJTOPUTMOB B paMKax
MapagurMbl CTPYKTYPHOTO TIPOTPaMMHUPOBAHUS HA|
S3bIKE BBICOKOTO YPOBHS, 6a30BbIE
CUHTAKCUYECKHE KOHCTPYKITUU S3bIKa
POrpPaMMHUPOBAHUS BEICOKOTO YPOBHSI:
OTIepaTOPbI, BBIPAKEHUS, OJIOKH, BETBIICHHSI,
IIUKJIbI; METOZbI OLIEHKH CJI0KHOCTH aJrOPUTMOB,
(YHKIIMOHATBHBIC BO3MOXXHOCTH CTaHAAPTHOU
OMOIMOTEKH S3bIKa BBICOKOTO YPOBHSI, OOIITHE
CBEICHHS 00 anmapaTHbIX ¥ CUCTEMHBIX
BO3MOYKHOCTSX BBIYMCIUTEILHOU TEXHUKH JUIS
ONTUMHU3AIMH TPOTPAMMHOTO 00ECTICUCHHUS;
KIIMEHT-CEPBEPHYIO apXUTEKTYpy BeO-
MIPUIIOKEHUH, CEPBEPHBIE S3BIKU
IporpaMMHUpOBaHus U GPEeMBOPKH; OCHOBHbIE
sTanbl U BUABI TectupoBanus [10, criocoOsl
TUTAHUPOBAHMSI U OPTaHU3aI[MH TECTUPOBAHUS
MIPOTPaMMHOTO 00ECTICUCHHSI.

YMeeT: ucronb30BaTh HHTEPPEHCHI MPUKIIATHOTO
MPOrPaMMHUPOBAHUS, TIPEOCTABIIIEMbIC
COBPEMEHHBIMH ONEPALlMOHHBIMU CUCTEMAaMU;
MPOEKTUPOBAThH M PEaTN30BbIBATh 3P PEKTUBHBIC
AJTOPUTMBI [T PellIeHUs] IPUKIIaTHBIX 33134,
OTIPEIETISATh CTPYKTYPY JAHHBIX, TOAXOISIIYIO
IUI KOHKPETHOM 3a/1a4un; pa3pabaThiBaTh
MIPUKJIATHOE MMPOTpaMMHOEe 0OecIieueHre B
paMKax MmapajurmMbl CTPYKTypHOTO
MIPOrPaMMHUPOBAHUS HA SI3BIKE
MIPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS C
MPUMEHEHUEM OCHOBHBIX CUHTAKCUYECKUX
KOHCTPYKIMI ¥ (PYHKITHOHATBHBIX BO3MOXKHOCTEH
CTaHJAAPTHON OMOIHOTEKH S3bIKA BBICOKOTO
YPOBHS; IPOEKTUPOBATH UHTEPdENC U
UHPPACTPYKTYPY BEO-IIPHIIOKEHUH C yIETOM
crenu(puKyd CUCTEM UCKYCCTBEHHOTO MHTEIIJICKTA;
TUTAHUPOBATh U OPTaHU30BHIBATH MIPOLIECC

14

tectupoBanus [10, uCIONHATH TECTHI BPYUHYIO U



ABTOMAaTHYECKH.
HNmeeT nmpakTH4EeCKUI ONBIT: CO3AaHUS
MPUKJIAHBIX TPOTPAMM C UcTonb3oBaHueM API
Windows; HaCTpOMKH U KOH(PUTYPUPOBAHHS
VLAN u STP, HacTpoiiku 1 KOHGUTYpUPOBAHUS
CTaTUYECKOW U TUHAMUYECKON MaplIpyTU3aLUH,
MPUMEHEHHUS PA3IMYHBIX POTOKOJIOB s IOMCKA
HEUCTIPABHOCTEH B KOMITBIOTEPHBIX CETSIX,
HacTtporiku MexaHusma NAT, nactpoiiku ACL
CIHCKOB; pa3pabOTKU MPUKIATHOTO
MIPOrpPaMMHOTO 0OeCTIieYeH s, OTIaAKH, TOUCKA U
YCTpaHEHUs OMMOOK MPOTPAMMHOTO KO/Ia,
OLICHKH CJIO)KHOCTH aJITOPUTMOB, UCIIOJIb30BAHUS
BO3MO)KHOCTEW CTaHJapTHON OMOIHOTEKH,
CTOPOHHUX OMOIMOTEK MPOTPAMMHOTO KOJIA;
CO3/1aHUsI MHOTO()YHKIIMOHAILHBIX BEO-
MIPUIIOKEHHH € AIIEMEHTaMU UCKYCCTBEHHOTO
MHTEJUICKTA.

OIIK-4 Cnocoben
y4acTBOBATH B
pa3paboTke
TEXHUYECKOU
JOKyMEHTaIHH
HPOTPaMMHBIX
MIPOIYKTOB U
KOMITJIEKCOB C
MCTIOJIb30BaHUEM
CTaHAAPTOB, HOPM
Y MIPaBUJI, @ TAKXKE
B YIIPaBJICHUH
MIPOEKTaMH
CO3TaHUS
MH(POPMALIMOHHBIX
CHCTEM Ha CTaJusIX
PKU3HEHHOTO ITUKIIA

/[eMOHCTpUpPYET 3HAHUE OCHOBHBIX|
CTaH/JapTOB, HOPM U MPaBUII
npodeccruoHAIBHOM
NesITeNIbHOCTH, CTaHapTOB
o opMIIeHUsT TEXHUIECKON
nokyMeHTanuu; [Ipumenser
CTaHAAPTHI, HOPMBI U MpaBUiIa MPU
pelIeHnu 3a1a4y
npodeccruoHaIBHOM
NEesITeNIbHOCTH, pa3pabaThiBaeT
TEXHUYECKYIO JOKYMEHTAIIHIO;
[Inanupyer BbINONHEHUE U
peanu3yeT MPOEKTHI MO CO3TAHHIO
MH(OPMAIIMOHHBIX CUCTEM

3HaeT: o01ue XapaKTepUCTUKH
KOMMYHHKAI[HOHHOTO 000PYI0BaHUS
(KOHLIEHTPATOPbl, KOMMYTAaTOPBI,
MapILIpyTU3aTOPhl), IPUHIUIBI OpraHU3AIIH,
IUTAHUPOBAHMS U JJOKYMEHTUPOBAHUS
KOMITBIOTEPHBIX CEeTel; CTaHAAPTHl OPOPMIICHUS
MMPOEKTHOU U TEXHUYECKON JOKYMEHTALIUU
(I'OCT, ISO, IEEE u np.).

YMeeT: m1aHupoBaTh KOMIBIOTEPHYIO CETh Ha
OCHOBE TpeOOBaHUI, MPENBABIAEMBIX K CETH, U
TEXHUYECKOW JOKyMEHTAIlM1 000pyI0BaHuUS,
MJIAaHUPOBATH MOIU(PHUKAIINIO (PACIITUPECHHE)
KOMITBIOTEPHON CETH Ha OCHOBE PacTYLIUX
TpeOOBaHUH K CETH; pa3padaThiBaTh MJIaHBI
YIpaBJIECHUS IPOEKTOM, OIOIKETHI U TpaduKu
BBITIOJIHEHUS Pa0OT.

MMeet npakTUYeCKUH OMBIT: IIJIAHUPOBAHUS U
OpraHusaiuu, MoauduKalu u
JOKYMEHTHUPOBaHMS KOMIIBIOTEPHOI CETH MaJIOro
NpeanpUsITUs; pabOThI C TOKyMEHTallUel Ha BceX
YPOBHSIX MPOEKTA: OT 3Tara UHUIHAIUH 10
3aBEepUICHHUS.
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3HaeT: OCHOBHBIE IIPUHLUIIBI TIOCTPOEHUS U
(YHKIIMOHUPOBaHUSI KOMIIBIOTEPHBIX CETEH,
CETEBYIO MOJIENb B3aUMOJECHCTBHS OTKPBITBIX

OIIK-5 Cnocoben
WHCTAJUTUPOBATh U

WHcTammpyer npukiaaHoe u
CUCTEMHOE TIPOTPaMMHOE
obecnieuenue; PazpabarbiBaeT u

COTIPOBOXK/IATh

porpaMMHOE COIMpOBOXK/AaeT nporpamMmmHoe | cucteM OSI, ceTeByto MoJeNb cTE€Ka IPOTOKOJIOB

obecnieueHue obecnieuenne napopmarmonHsix | TCP/IP, mpoTokon Ge30macHol nepenayn JTaHHbIX
WH(OPMAITMOHHBIX| CHUCTEM C YYETOM TpeOOBaHUI https; OCHOBHBIC IPUHITUIIBI Pa3padOTKH U

peanu3anyu pesIMOHHBIX 0a3 JTaHHBIX,
OCHOBHBIE MPUHITUTIBI (PU3HUECKON OpraHU3aIuu
0a3 maHHBIX; ocHOBHBIC BUIBI CYBJl u ux

cucTeM U 0a3 | ”HpOPMAITMOHHOM 0€30MMaCHOCTH

JaHHBIX, B TOM

qucie
OTEYECTBEHHOI'O cnenn(puIecKkre 0COOEHHOCTH; OCHOBHBIE YTPO3bI
IPOMCXOXKICHHUS, C MH(POPMALMOHHON 6€3011aCHOCTH (YTpO3bl
Y4€TOM KOH(l)I/II[GHLII/IaJIBHOCTI/I, OEI0CTHOCTHU U
MH(POPMALMOHHON JOCTYITHOCTH JaHHBIX).
0e301acHOCTH VYmeeT: opueHTHpoBarhesl 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
CTPYKTYPUPOBAHHUSI TAHHBIX, IPOCKTUPOBAHUS U
co3/1aHus 0a3 JaHHBIX B Pa3IMYHBIX MPEIMETHBIX
0051acTAX, aIMUHUCTPUPOBAHUS 0a3 TaHHBIX U
CVYbB/l; ycTaHOBKHM Y HACTPOMKHU 3aITUTHBIX
MEXaHU3MOB B MH(POPMAIIMOHHBIX CUCTEMAX U
0a3ax JaHHBIX.

3HaeT: MPUHITUIIBI TIOCTPOCHUS 0a3 TaHHBIX,
MOJIeNU AaHHBIX, BUIbI SQL-3anpocoB;
APXUTEKTYPY OOJaUHBIX CEPBHCOB.
YMeeT: caMoCTOsATEIbHO U3yUYaTh HOBBIE

OIIK-6 Crioco6en | IlornmmaeT mpuHIMIBI PAOOTHI
IIOHUMATh COBPEMEHHBIX HH(OPMAIIMOHHBIX
NPUHIHITE] paOOTHI| TEXHOJIOTHH U MCIIONB3YeT UX JIJIS

COBPEMEHHBIX
nH(pOpMaAITMOHHBIX
TEXHOJIOTUU U

peleHus CBOux
npodeCcCUOHATBHBIX 3a/1a4

TEXHOJIOTUH, UCITIOJIB3YEMBIC Ha MPECATIPHUATHUH, C

IIOMOIIBIO I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHBIX

CUCTeM; pa3pabaThIBaTh U aIMUHUCTPUPOBATH
0a3bl JaHHBIX, CO3/1aBaTh 3aMPOCHI IS
W3BJICUEHUST HEOOXOAMMOM HH(POPMAITUH.
NMeet npakTHYeCKUi ONBIT: y4acTHs B
pa3paboTKe HayYHO-HCCIIEeI0BATEIbCKOTO
MPOEKTAa, IPUMEHSISI U3Y4YCHHBIE TEXHOJIOTHH;
BBIOOpA MOIXO/SIIEH 00JTaYHON MITH TYMaHHOM
APXUTEKTYPBI 1T KOHKPETHOTO TEXHUYECKOTO
MIPOEKTa UCXO/S U3 TPeOOBaHMI JOCTYIHOCTH,
CKOPOCTH OTKJIMKA U HAJC)KHOCTH.

HCIIOJIB30BaTh UX
JUIA pCH_IeHI/IH
3a7a4
po¢eCCHOHAIBHO
U IeATEeILHOCTHU
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OIIK-7 Cnocoben
HCITOJIE30BaTh U
aIalTHPOBATh
CYIIECTBYIOIINE
MaTeMaTHYECKHE
METOJIbI M CHCTEMB]
IPOrPaMMHUPOBaHU
s JUTSE pa3paboTKu
U peau3anuu
AJITOPUTMOB
pelIeHus
NPUKJIAJIHBIX 3a/1a4

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-8 Cnocoben
MPUMEHSTD U
MOIU(UIIIPOBATH
MaTreMaTHYeCKue
MOJIEIH IS
peIIeHus 3a/1a4 B
obOnactu
npodeccuoHanbHO
U IeATeNbHOCTHU

[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-9 Cnocoben
pa3pabarbiBaTh
aJTOPUTMBI U
KOMITBIOTEPHBIC
IPOrPaMMBlI,
MIPUTOHBIE JIIISt
MPAKTHYECKOTO
PUMEHCHUS

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

3naet: 6ubnuorexku U moaynu Python ms
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-10
Cnocoben

HpI/IMeHHeT MaTeMaTHYeCKHI

IPpUMCHATDb
bIC 1

3HAHUS, METOIBI
MaTeMaTHYeCKOTo
aHajan3a u
MOZEIUPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAIBH
Or'0 MCCICIOBAHUS
B
npodeccuoHanbHO
U NesITeIbHOCTH

€CTECTBEHHOHAYYH

OOLIEMH)KEHEPHBIE

anmnapar 1 oOLEHH)KEHEPHbIE
3HAHUS JUIsl peLleHHsI TPUKIIAQIHbIX
3aJa4, B TOM YHUCIIE C

3HaeT: CEMAaHTUKY U CUHTAKCUC JIOTUKHU
[IPEIMKaTOB, IPAaBUJIa BBIBOAA; TEOPETUUECKUE
OCHOBBI JINHEWHON ¥ BEKTOPHOU anreOpsl U
AHAJIMTUYECKOW F€OMETPUN; TEOMETPUYECKUHN U

HCIIOJIB30BaHUCM (1)H3quCKHﬁ CMBICJI OCHOBHBIX ITOHATHI anre6pbl

WH(OPMAITMOHHBIX TEXHOJIOTUH;

U TEOMETPUH; IPOCTEHIINE TPUIIOKEHUS areOpsl
MIPOBOJUT SKCIICPUMEHTAIbHBIE

U IrcOMCTpPUHU B HpO(i)eCCI/IOHaJ'IBHBIX
JUCIHHUINIMHAX; OCHOBHBIC ITIOHATHUSA U MCTOJBbI

g depeHInaTbHOTO U HHTETPAIbHOTO
NOJTyYEHHBIE PE3YIIBTAThI

HCCIICAOBAHUA, KOMIIBIOTCPHOC
MOJACIUPOBAHNUEC U AHATTU3UPYCT

WCYHCTICHUS PYHKIIUN OTHOU U HECKOJIBKUX
[IEPEMEHHBIX; OCHOBHBIE METO/Ibl PELICHUS
CTaHJAPTHBIX 33]1a4, UCTIONB3YIOMIMNX anmnapar
MaTeMaTH4eCcKoOro aHaJln3a; OCHOBHBIE TIOHATHS U
QITOPUTMBI TEOPUU YHUCEN, KOMOMHATOPUKU U
TeopHH rpadoB; OCHOBHbIE MaTeMaTHYEeCKUe
MIOJIOKEH U1, 3aKOHBI, OCHOBHBIE (DOPMYIIBI U
METO/Ibl PEeLeHHs 3a]1a4 TEOPUHU BEPOATHOCTEH;
METOJIbI CTATUCTHYECKOTO aHAJIM3a JaHHbIX;
KJIACCUYECKUE METO/bI UUCIIEHHOTO PEIIEHUs
CHCTEM JINHEHHBIX anreOpandecKux ypaBHEHUH,
OCHOBHBIE CIIOCOOBI HHTEPIIOJINPOBAHUS
(byHKLUH, OCHOBHBIE (hOPMYIIBI TPUOIMKEHHOTO
BBIYUCIICHUS] UHTETPAJIOB, OCHOBHBIE ()OPMYJIbI
qHCIeHHOTO AuddepeHInpoBaHms, KJIaCCHIECKHE
METO/Ibl PEIICHUS] HETMHEWUHBIX YPaBHEHUH U
CHCTEM, OCHOBHBIE METO/IbI PEILICHHS 33]Ja4H
Kot 151 o0b1kHOBEHHOTO A dhepeHITnaIbHOTO
yYpaBHEHHS MIEPBOTO MOPSAKA B PA3ITUUHBIX
IPOCTPAHCTBAX; OCHOBBI TEOPUU OOBIKHOBEHHBIX
Qg depeHIraIbHbIX ypaBHEHUN 1 YpaBHEHH B
YACTHBIX TPOU3BOJIHBIX, OCHOBBI KOMIUIEKCHOTO
aHanu3a.
VYMmeer: ucnosb3oBath GOpMaIbHBIE U
He(dopMalbHbIE METOIBI 1I0Ka3aTeIbCTBA;
HCIONIb30BaTh B IO3HABATEILHON U
npodecCHOHANBHON IeATeTbHOCTH Oa30BbIC
3HAHUS JIMHEHHOU anreOpbl M aHATUTUYECKON
Te€OMETPHUH TPUMEHATH Ha TIPAKTHUKE 3HAHUE
JUCLUIUIMHBI U TIPOSBIIATH BHICOKYIO CTEIICHb
NOHUMAaHHUS; IEPEBOJUTH HA MaTeMaTHYECKUI
A3BIK IPOCTENIINE TPOOIEMBI, IOCTABICHHBIC B
TEPMHUHAX JAPYTHX MPEIMETHBIX 00IACTEH;
IpUOOpETaTh HOBbIE MAaTEMAaTUYECKHE 3HAHUS,
UCTIOJIB3Yys 00pa3oBaTeIbHbIe HH()OPMAIIMOHHbIE
TEXHOJIOI'MH; UCIIOIb30BaTh METO/IbI
MaTeMaTU4YeCKOTo aHaJIN3a JJIs PeLIeHUs

CTaHJapTHBIX MpodeccHOHaNbHBIX 3a/1a4;
MPUMEHSTh MaTeMAaTUYECKUH ammapar Jyis

AHAJIUTUYCCKOI'O OIMMCAaHUA IIPOLIECCOB U SIBIICHUI
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B IPO()eCCHOHANIBHBIX TUCLMIUIMHAX; pelaTh
THUIIOBBIC 33]]a9M TEOPHH YHCEI, KOMOMHATOPUKH
U Teopuu rpados, MPOBOIUTH JOKA3ATEIbCTBA
(haKTOB U3 YKa3aHHBIX 00JacTell; pemaTh
KJIaCCUYECKHE 3a]]auil TEOPUH BEPOATHOCTEH,
IIPUMEHATh MaTEMATUYECKUE METO/IBI [
pereHust mpoecCUOHANbHBIX 3a/a4,
OpPUEHTUPOBATHCS B CIIPAaBOYHOM JIUTEPATYPE;
UCIOJIb30BaTh CTATUCTUYECKUE METObI TS
aHaJIM3a dKCIIEPUMEHTAJIBHBIX JAHHBIX U
IPUHUMATh OOOCHOBAHHBIE PELICHUS; HAXOAUTh
YHCII0 UTEepaIid, HEOOXOIMMOE IS JOCTUIKEHUS
3aJJaHHOM TOYHOCTH, AaBaTh OLICHKY
MOTPEUIHOCTH MPHUOIIMKEHHBIX (POPMYIT, CTPOUTH
dbopMyITbl YrCIIeHHOTO Au(depeHITUPOBAHUS U
MHTETPUPOBAHUS UCXOAS U3 COOOpaskeHHM
TOYHOCTH, ITMCATh KOMITBIOTEPHBIE TPOTPaMMBI,
peanu3yrome OCHOBHBIE aJITOPUTMbI YUCIIEHHBIX

METO/I0B; IPUMEHATh METO/Ibl TEOPUU
Qg depeHIraIbHbIX ypaBHEHUH M KOMIUIEKCHBIN
aHaJIU3 TIpU NPOBEJICHUN HCCIIEIOBaHUH B
00JIaCTH MPEIMETHO-TTPAKTUIECKOM
NesITeIbHOCTH; IPUMEHATh METObI
TEOPETUYECKOTO W/UIIH SKCTIEPUMEHTAIBHOTO
UCCIIeIOBaHUsA B c(epe UCKYCCTBEHHOTO
WHTEIJIEKTA.

HNmeeT nmpakTU4eCKUI OMBIT: peIICHUs 3a7a4 ¢
UCIIOJIb30BaHUEM JIOTUYECKUX ONIEPATOPOB U
METOJI0B; MCIIOJIb30BAHUS OCHOBHBIX METOJIOB
JTUHEHHOU anreOphbl U aHAIMTHYECKON TeOMEeTPUn
IUIs pEeLIeHUs 3aa4, CBSI3aHHbBIX C
po(eCCHOHANBHON JesITeIbHOCTIO; HABBIKAMHU
aHaju3a yuyeOHOM M HayYHOM MaTeMaTH4eCKOU
JUTEPATYPhl; PEIICHUS PUKIATHBIX 33aa4 C
HCIIOJIb30BaHUEM METO/I0B MaTEMAaTHYECKOIO
aHanu3a; NpuMeHeHus AuddepeHnuaIbHOro U
HWHTErPAJIbHOTO UCYHCIICHUS (PYHKITUH OHOU U
HECKOJIbKUX IIEPEMEHHBIX B IUCLUIIIMHAX
€CTECTBEHHOHAYYHOTO COJIEp)KaHUs; IPUMEHEHUS
KOMOMHATOPHBIX aJITOPUTMOB, a TaKXkKe
aJTOPUTMOB Ha Tpadax Jisl perieHus
IIPAKTUYECKUX 3a/]a4; UCTIOIb30BAHMS OCHOBHBIX
METOJIOB TEOPUHU BEPOSTHOCTEN JIsl pEelIeHUs
3ajJa4, CBA3aHHBIX C IPOQeCCHOHATBEHON
JeSITEIbHOCTBIO; TPOBEPKU CTATUCTUYECKUX
TUIOTE3 C IOMOILBIO TECTOB, OLIEHKU ITapaMeTPOB
pacnpe/esieHus; IPUMEHEHHUs OCHOBHBIX METOJIOB

YHCJICHHOTO aHAJIN3a; BIIaJICHUS HaBbIKAMU
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MOJICIIUPOBAHUS MTPH PEIICHUN MTPUKIATHBIX
3ajJ1a4, X peain3alny ¢ IOMOILBIO
MH(OPMAITMOHHBIX TEXHOJIOTHIA; NCTIOIB30BaHUS
€CTECTBEHHOHAYYHBIX M OOIIEHHKCHEPHBIX
3HaHUN, METOI0B MaTeMaTHYECKOTO aHau3a U
MOJICJIMPOBAHUS TIPU MPOBEIACHUN HAYUHBIX
uccnenoBanuii B chepe M.

OIIK-11 CnocobeH|
IIOHUMATh
MPUHITUIIBI pAOOTHI
COBPEMEHHBIX
nH(}OpMAITMOHHBIX
TEXHOJIOTUN U
MIPOrpaMMHBIX
CpENCTB, B TOM
qucie
OTEUYCCTBCHHOTO
MPOM3BOJICTBA, U
HCIIOJIB30BaTh UX
MIPU PEIICHUN
3a7a4
npodeccuoHanbHO
U IeATeNbHOCTHU

ITonnmaeT IIPUHIUIIBI

COBPCMCHHBIX OICPAIIMOHHBIX

CHUCTEM; UCIIOJIB3YECT COBPEMECHHOC

IporpaMMHOE oOecreueHue s

pe€icHus 3aaa4

npodeccuoHaNbHON AEITETLHOCTH

3HaeT: OCHOBHbIE KOHLEIIUU COBPEMEHHBIX
OIIEpPAIIMOHHBIX CUCTEM; OCHOBBI PabOTHI
COBPEMEHHBIX CUCTEM yIpaBiieHUs 0azaMu
JTAaHHBIX.

YMeeT: UCIoNIb30BaTh CTaHIapTHHIE
MHCTPYMEHTHI coBpeMeHHbIX OC npu pereHnn
3a71a4 Npo(heCcCUOHATBHOMN esATEIbHOCTH;
IIPOEKTUPOBATH APXUTEKTYPY IPOrPaMMHOTO
o0ecrieyeHus, UCI0Ib30BaTh COBPEMEHHBIE SI3bIKH
MIPOrpaMMUPOBAHUS JUTSI pa3padOTKH
MIPOrpaMMHOTO OOeCIIeUeHUs; pa3padbaThiBaTh
CXEMBI PEeJISIIMOHHBIX 0a3 JaHHBIX U 3aMPOCHI K
HUM.

HmeeT nmpakTU4eCKHid ONbIT: paboThI €
OCHOBHBIMU BugaMu untepdericoB OC -
KoMaHIHBIM U API; pa3paboTku, TeCTUpOBaHUS U
OTJIAJIKH ITPOTPAMM C UCIIOIb30BAHUEM
COBPEMEHHBIX S3bIKOB IIPOTPAMMMPOBAHMSI,
MHCTPYMEHTOB M TEXHOJIOTHI; pa3paboTKH
NPUIOKEHUH 0a3 TaHHBIX C IOMOIIBIO
coBpeMmenHoro I10.
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OIIK-12
Crnioco0eH pemarb
CTaH/JapTHbHIE
3a71a49u
npodeccruoHaIbHO
1 IeATeIbHOCTH Ha
OCHOBE
MH(POPMALTMOHHON
u
oubnmuorpagpuueck
Ol KyJIBTYpBI C
MIPUMECHEHHEM
nH(pOpMaAITMOHHO-
KOMMYHHUKAITIOHH
bIX TEXHOJIOTUHN U C
Y4E€TOM OCHOBHBIX
TpeOoBaHU
MHPOPMALTMOHHON
0€30MacHOCTH

OOnamaeT 3HaHUAMU
UH(POPMAITMOHHO-
KOMMYHHKAI[HOHHBIX TEXHOJIOTHH,
TpeGoBaHuil MH(HOPMAITMOHHOH
0€30MMacHOCTH; JEMOHCTPUPYET
YMEHUS TIPOBO/IUTH
MH(OPMAIMOHHBIN TTOHCK,
OCYIIECTBIIATH BEIOOP
nH()OPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA
JUISL pereHnst TpodecCHOHaTBHBIX
3aJ1a4 UCXoAs U3 TpeOOBaHUM
nH(})OPMAITMOHHON 0€30TTaCHOCTH

3HaeT: MOoHATHE WH(OPMAIITMOHHON KYIBTYPHI U
POIL HHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX
texHosoruii (MKT) B mpoekTHOM AeATENHHOCTH;
MIPUHIIUATIBI TIOCTPOCHUS U ()YHKITMOHUPOBAHUS
KOMITBIOTEPHBIX CETEH, METO/IBI U TEXHOJIOTHH
CeTeBOi 0€301MacHOCTH; OCHOBHBIE MOJICIIH U
TEXHOJIOTMH 3alllUThl JaHHBIX (MACHTUUKAIIHS,
ayTeHTU(HUKAINA, aBTOpU3aIys, mrdpoBaHue,
AIIEKTPOHHAS MTOJMUCH U JIp.).

YMeeT: OpraHu30BBIBaTh COBMECTHYIO PabOTy
4yjieHOB KoMaH bl mocpeactBom UKT
(coBMecTHBIE OHJIAWH-AOKYMEHTHI, CEPBUCHI
TPYIIIOBOTO OOIICHHMS); COONIONATh TIPaBUIa
UH(POPMAITMOHHOW 0€30MaCHOCTH MPH XPaHECHUU
U niepefade KOHPUACHIIUATBHBIX TaHHBIX;
MIPOEKTUPOBATH U HACTPAUBATh KOMITbIOTEPHBIC
ceTH, obecrneynBarb 0€30MacCHOCTh U 3aIIUTY
ceTel; UCIONb30BaTh HOPMATUBHBIC IOKYMEHTHI
JUISL TIOCTPOEHUS 3aluiieHHbIx ML-cuctem.
Hmeet npakTuueCcKuil ONBIT: IPYIIIOBON
KOMMYHHKAIIMN U B3aUMOACHCTBUS BHYTPH
KOJUIEKTHBA Yepe3 TUCTAaHIIMOHHBIE CPENICTBA
CBSI3M; IOCTPOCHUS MOJIENH yTrpo3 ast ML-
CHUCTEM.

OIIK-13
Cnocoben
y4acTBOBATh B
pa3paboTke
CTaHJapTOB, HOPM
Y TIPaBUJI, @ TAKXKE
TEXHUYECKOU
JIOKyMEHTAITUH,
CBSI3aHHOM C
npodeccuoHaIbHO
U IeATeIbHOCTBIO

/[eMOHCTpUpPYET 3HAHUE OCHOBHBIX|
CTaH/JapTOB, HOPM U MPaBUII
npodecCruOHAIBHOM
NeSITeIbHOCTH, CTaHapTOB
odopMIIeHUsT TEXHUIECKON
JOKYMEHTAIMH; IPUMEHSET
CTaHJapTHI, HOPMBI U MpaBUiIa MPU
pelIeHny 3a1a4y
npodeccCruoHAIBHOM
NesITeNIbHOCTH, pa3pabaThiBaeT
TEXHUYECKYIO JOKYMEHTAIIHIO

3HaeT: OCHOBHBIE CTAaHAAPTHI B 001aCTH
nH(OPMAITMOHHON OE30ITaCHOCTH U
MCKYCCTBEHHOTO MHTEIIEKTA; CTAaH/IaPThl U
PEKOMEHJAINHU 10 BEJICHUIO TPOEKTHOM
nokymentanuu (IEEE, ISO, 'OCT u np.);
MHCTPYMEHTBI M METOJIbI TOKYMEHTHUPOBAHUS
nporpammuoro obecneuenus (UML, BPML,
SysML u np.).

VYmeer: pa3pabaTbiBaTh MOIXOABI, COTJIACHO
NEHCTBYIOUINX HOPM, JIJISl CO3JJaHUS TOBEPEHHBIX
oOyyaronux HabOpOB TaHHBIX U IOBEPEHHBIX
CHCTEM MCKYCCTBEHHOTO MHTEIIJIEKTa B 3aJa4ax
MH(POPMALIMOHHOM 0€30MaCHOCTH;
MOJrOTABIIMBATh TEXHUUECKYIO TOKYMEHTAIUIO K
IPOrpaMMHOMY 00€CTIEUEeHUIO (OIHCaHne
aApPXUTEKTYPhl, PYKOBOJICTBO MOJIb30BATENS,
WHCTPYKIIUU TI0 YCTAHOBKE U OOCITYKHUBAHHIO).
NmeeT nmpakTH4eCKUil OMBIT: TPOCKTUPOBAHUS U
JTOKYMEHTHUPOBAHUS apXUTEKTYPhI IPOTPAMMHOTO

o0ecriedeHusl.
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OIIK-14
Cnocoben
UHCTAJJTAPOBATh
MPOrPaMMHOE H
anmapaTHoe
obOecrieueHue s
UH(GOPMAITHOHHBIX
nu
aBTOMAaTH3UPOBaH
HBIX CUCTCM

[ToHMMaeT OCHOBBI YCTPOWCTBA U
aJIMUHUCTPUPOBAHUS
IPOTPaMMHOTO H aIapaTHOTo
obecriedeHrs THPOPMAITHOHHBIX
CHCTEM; UHCTAJTUPYET
IIPOrpaMMHOE O0ecIieueHNe

3HaeT: OCHOBHbIE MOHATHUS U IPUHLUIIBI
MOCTPOEHUS BBIUYUCIUTEIbHBIX CUCTEM;
HNPUHIUIBI paOOTHI C CETEBBIM 000PYJOBAaHUEM.
YMeeT: aHanM3upoBaTh U BBIOUPATH NOAXOAIIEE
anmnaparHoe o0ecrnedyeHue JUisi KOHKpPEeTHON
3aJlau; yCTaHaBIUBAaTh U HACTPAaUBaTh
OIEPALIMOHHYIO CUCTEMY, CO3/1aBaTh MIPUKIIAAHbIE
nporpaMMmsel B TepmuHax API OC; ycrtanaBnuBath
U HaCTpauBaTh Cpely pa3pabOTKH s
BBIOPAHHOTO S3bIKa MTPOrPaMMHPOBAHUS;
HacTpauBaTh CETEBOE 000pyAOBaHUE IS
OpraHM3alyi KOMIbIOTEPHBIX CETEH.
HmeeT mpakTUYECKHUM OMBIT: MOHTaXa U
HACTPOMKHU CEPBEPHOT0 000PYI0BAHMS;
HCIIOJIb30BaHMs OCHOBHBIX BU/I0B MHTEp(EHcoB
orepannoHHoOM cucteMbl Windows; HaCTpOMKH U
MHTErpalyy IPOrpaMMHBIX PELICHUH C
anmnapaTHbIM 00eCTeYeHUEeM U BHEITHUMHU
yCTpOHCTBaMM; KOH(DUTYPUPOBAHUS CETEBOTO
000pyI0BaHNs U OPraHU3alMHU KOMIIBIOTEPHBIX
ceTei.

OIIK-15
Cnocoben
pa3pabaTbiBaTh
AITOPUTMBI U
POTPaMMBlI,
MIPUTOIHBIC JJISt
PaKTUIECKOTO
WCIIONTE30BaHUS,
MIPUMEHSTh
OCHOBBI
nH(pOpMATHKU U
POrPaMMHUPOBAHU
K
MIPOEKTUPOBAHHUIO,
KOHCTPYHPOBAHUIO
U TECTHPOBAHUIO
MIPOTPaMMHBIX
MIPOAYKTOB

[Tonnmaet 0CHOBBI HHPOPMATUKH,
TEOpUHU AITOPUTMOB, METOAOJIOTMH
Y TEXHOJIOTUU
MpOrpaMMHUPOBAHMUS;
Pa3pabarbiBaeT aaropuTMu4ecKue
Y TIPOTpaMMHBIE PEILICHHUS,
MIPOBOJIUT MPOEKTUPOBAHUE,
KOJUPOBAaHUE U TECTUPOBAHNE
MPOrPaMMHBIX MTPOAYKTOB

3HaeT: CUHTAKCUC s3bIKka C++ U TEXHOIOTUU

paspabotku npuxiagsoro I10 Ha s3pike CH;
0a30Bble CTPYKTYpPbI JaHHBIX U OCHOBHBIE

QJIITOPUTMBI UX 00PaOOTKH; METOIBI
(YHKLMOHAJIBHOTO U HE(YHKIIMOHAIBHOTO
TECTUPOBAHUS, TEXHUKU ITPOEKTUPOBAHUS TECTOB,
MHCTPYMEHTBI aBTOMATU3UPOBAHHOTO
TE€CTUPOBAHUS.

VYMmeer: pa3pabaTbIBaTh IPUKIIAJAHbIE
IIpOrpaMMHBbIE pelIeHus Ha si3bike C++;
BbIOMPATh ONTUMAJIbHbIE aJITOPUTMBI JIs
peleHus 3aa4 MpeIMEeTHON 001acTu 1
OCYULIECTBIIATH UX NPOTPAMMHYIO PEAIH3ALHIO;
BBIOMPATH MOIXO/SAIINE METOBI M HHCTPYMEHTHI
TE€CTUPOBAHHUSA B 3aBUCUMOCTH OT THIIA IPOLYKTA
U CTAJMH KU3HEHHOTO KA Pa3paboOTKH.
HNmeeT nmpakTU4ECKUI OMBIT: CO3aHUS
NpUIOKEHUH Ha si3pike C++ ¢ cobmoneHneM
npuniunoB OOII u code style; npumeHeHus
Hanbosee pacpoCTPaHEHHBIX aJTOPUTMOB JIJIst
pEILIeHH 3a/1a4 ¢ UCIIONb30BAHUEM CII0KHBIX
CTPYKTYp JaHHBIX; IJITAHUPOBAHMSI U OpraHU3aluu
Ipolecca TECTUPOBAHUS, UCXOS U3 TpeOOBaHUI

IIPOEKTA.
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OIIK-16
Crniocoben
MPUMEHSIThH B
MPaKTUYECKON
NeSITEIbHOCTH
OCHOBHBIE
KOHIICTIIINH,
MIPHUHIIATIBI,
TEOpHH U (PaKTHI,
CBSI3aHHBIE C
nHpopMaTHKOH

[ToHuMaeT u npuMeHseT Ha
MIPaKTUKE OCHOBHBIE KOHLIETILINHY,
MIPUHIIMIIBI ¥ TEOPUH U3 00nacTu

UH(POPMATHKH MIPH PEIICHUN 3a71a9
npodeccuoHanbHON AESITETbHOCTH

3HaeT: JIOTUKY BbICKa3bIBAHUH U MPEIUKATOB;
OCHOBHBIE MOHSTHUS TEOPUU AJITOPUTMOB;
OCHOBHBIEC KOHIICTIIIUM, IPUHITUIIBI, TEOPUH U
(hakThI, CBSI3aHHBIE C IOCTPOCHUEM COBPEMEHHBIX
OTIEPAIMOHHBIX CUCTEM.
Ymeert: co3aBarh anrOPUTMBI ISl TPAKTHYECKHUX
3a7a4 U MPOBEPATHh UX MPABUILHOCTH U
ONTUMAIBHOCTB; MPOBOAUTH OLIEHKY CIIOKHOCTH
aJTOPUTMOB; UCIIOJIb30BaTh CTAHJAPTHBIE
WHCTPYMEHTBI COBPEMEHHBIX OMEPALMOHHBIX
CHUCTEM MIPH PEIICHUU MPAKTUYECKUX 3a]1a4.
HMmeet nmpakTU4eCKUI ONBIT: PEILICHUS] TUIIOBBIX
3a/1a4 aHaJIM3a aJrOPUTMOB M X peaJiu3aliy Ha
MPAKTUKE; MPOrPaMMHUPOBAHUS OCHOBHBIX
aJTOPUTMOB TEOPHUH TpadoB IS peIIeHUs 3a1a4
OO0JBIION pasMepHOCTH; PAOOTHI C OCHOBHBIMH
KOMITOHEHTaMHU COBPEMEHHBIX ONEPAIIMOHHBIX
CHCTEM.

OIIK-17
Crnocoben
OCYIIECTBIIATh
MIOUCK, XpaHEHHUE,
00paboTKy U
aHamn3
UHPOPMAIUH U3
pa3INnIHbIX
HCTOYHHKOB U 0a3
JIAHHBIX,
NPEACTaBIATh €€ B
TpebyeMom
dbopmare ¢
WCTIOJIb30BaHUEM
MH(POPMALIMOHHBIX
, KOMITBIOTEPHBIX U
CETEBBIX
TEXHOJIOTUH

[ToHnMaer u mpumeHser
WH(POPMALIMOHHBIE,
KOMIIBIOTEPHBIE U CETEBBIE
TEXHOJIOTHH B 33j]a4ax IMOUCKa,
XpaHeHHs, 00padOTKU U aHAIN3A
UH(POPMAIIUH U3 PA3ITMIHBIX
MCTOYHHUKOB, aPTyMEHTHPYET CBOM
BBIOOp; OCYIIIECTRIISIET
npezcTaBiIeHne HHPOpPMAIIH B
TpedyeMoM (GopMaTe IpH PEIICHUH]
3aj1a4 mpohecCuoHAIBHON
JeSITeTTHHOCTH

PA3JIMYHBIX UCTOYHHUKOB, OPraHu3aluu XpaHWUJIUIIL

3HaeT: MICTOYHUKH JAHHBIX: THUITBI U (POPMBI
NPECTaBICHUS JaHHBIX (CTPYKTYPUPOBAaHHBIE,
MOJYCTPYKTYPUPOBAaHHBIE,
HECTPYKTYpPUPOBAHHEBIC); METO/IBI
CTaTUCTUYECKOI 00pabOTKH 1 BU3yaIH3alun
JAHHBIX; METOJIOJIOTHH COOpa JaHHBIX;
COBPEMEHHBIE TEXHOJIOTMH XPAHEHUS OOJIBIINX
00bEMOB JITAHHBIX; TOHATHUS BPEMEHHOTO Psijia, €0
XapaKTePUCTUKU U KJIACCHU(PHUKALINS THIIOB
BPEMEHHBIX PSJIOB.

Ymeet: coOupaTh U HHTETPUPOBATH Pa3HOPOTHBIE
HaOOPBI TAaHHBIX U3 Pa3HBIX HCTOYHHUKOB,
MoJib30BaThes Onbmuorekamu Python u R mist
s dexTuBHON 00paOOTKHM M aHAIN3a BPEMEHHBIX
PsIOB.

NmMeeT mpakTHUECKUIl OMBIT: TOUCKA U
U3BJICYCHUS HEOOXOIUMBIX JTAHHBIX U3

JAHHBIX U HACTPONKU MHOPACTPYKTYPHI IS
XpaHEeHHs U OBICTPOTO OCTYNA K JAaHHBIM;
HCIOJIb30BaAHUA UHCTPYMCHTOB UISI UMIIOPTA,
DKCIIOPTA ¥ XPAaHEHHS BPEMEHHBIX PSIOB;
HCIOJIb30BaAHUA CIICHHUATIU3UPOBAHHOT'O
POTPaMMHOTO OOECTICUCHUS IJIsl aHAJIH3a
BPEMEHHBIX PSIOB; MMOUCKA, cOOpa, aHAIIN3a,
00paboTKH U XpaHeHUsT HH(pOpMaIuu U3
Pa3JIMIHBIX UCTOYHHUKOB U 63.3 JaHHBIX AJIA
MPOBEICHUS HAYYHO-HCCIIEI0BATEILCKON paboThI

B cepe NU.

1) MCTO)ILI MPOrHO3UPOBAHUA COLIMATIBHO-O9KOHOMUYCCKOI'O Pa3BUTHUS
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2) CunoBsle BUIIBI CLIOPTa
3) AnantuBHas pu3HUYecKas KyJabTypa U CIIOpT
4) IlporpammupoBanne Ha s361ke C# 1711 pa3paOOTKH 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
KOMIICTCHITHH )
IIK-1 [LC-5] H-1. OcymectBisier 06.001 ITporpammuct 3Haer: -
Crniocoben BbIOOP HHCTPYMEHTOB U C/01.5 Pa3zpabotka
IIPUMEHSATD U VHXEHEPHBIX pakTUK | Hpouenyp uarerpauuu |[M-1, [TY] ocHOBHbIE NpUHLIMIIBL,
(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
cucteM UM, | omnaxxkuBaet pa3inyHbIe BBICOKOTIPOM3BOIUTEIIBHBIX
pa3BepTHIBAaHUS UHCTPYMEHTHI U peiieHuit B chepe
u WHXCHEPHBIC TTPAKTHKU MPOMBIIIICHHOTO BHEIPSHHUS
COIIPOBOXKICHUS MIPOMBIIIIEHHOMN CUCTEM HCKYCCTBEHHOTO
MOZENen paspabotku cuctem NN, WHTEIUIEKTA; -
MalIMHHOTO pa3BepTHIBAaHUS U
OOy4YeHHsSI B |COMPOBOXKICHUST MOJIEIICH [U-3, IIY] ocHOBHBIE CpeicTBA
MPOAYKTUBHOM | MalIMHHOTO OOy4YeHHUs B MOHHMTOPUHTA U TUATHOCTUKHU
cpene MIPOJYKTUBHOM Cpejie ocC; -

HU-3. Tectupyer,
UCIIBITHIBACT U OIICHUBAET
KaueCTBO MHCTPYMEHTOB U

WHXEHEPHBIX MPAKTUK
IIPOMBILUIEHHOU
paspabotku cuctem U,
pa3BepThIBaHUA U
COINPOBOXKJICHUSI MOZEJIEH
MAaIIMHHOTO 00y4YeHHS B
MPOYKTUBHOM cpefie

U-4. PazpabarbiBaet u
OCYILIECTBIISIET
WHTETPAIUIO
IIPOrpaMMHBIX MOAYJIEH U
KOMITOHEHTOB B CHCTEMBI
nn
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[U-1, ITY] cunTakcuc, 6a30BbIe
KJIacChI, OMOIMOTEKH A3bIKa Java;

[U-2, ITY] TeopeTnueckue
OCHOBBI Web-TEeXHOJIOTHIi;
OCHOBHBIE KOHIIETIITUH U
aJTOPUTMBbI MAIIMHHOTO
00y4YeHUs! M HCKYCCTBEHHOTO
MHTEJJIEKTa IPUMEHUTENBHO K
web-npoekTam; -

[U-1, ITY ] npuHUUIB 1
Metonosoruu DevOps, ux poJib B
YCKOPEHHUH ITUKIIOB pa3paboTKu U

HOBEIIEHUS HanexxHocTtu IT-
MPOJYKTOB; -

[U-1, ITY] TunoBbie naTTepHbI U
11a0JI0HBI TPOEKTUPOBAHUS
UI/UX ans pa3inuyHbIX THIIOB
M (POBBIX MPOTYKTOB; -
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[U-1, BY] meTons! u cpeacTsa
CO3/IaHUs U MPOTPaMMHUPOBAHUS
0a3 nanueix NoSQL; -

[U-1, ITY] coBpemeHHbIE

TEXHOJIOTMH U UHCTPYMEHTHI,
IIPUMEHSEMbIE B UHLyCTPUU
MH(POPMALIMOHHBIX TEXHOJIOTUI
(IT), Bxirouast HOBbIE BEPCUU

HOMYJISIPHBIX SI3bIKOB
IPOrpaMMUpPOBaHUs, OMOIHOTEK
1 (perMBOPKOB

Ymeer: -

[U-1, IIY] npumMeHATH
KOHCTPYKITHH, BO3SMOKHOCTH U
cpencTsa si3pika C# nipu
pa3paboTKe MPOrpaMMHOTO
obecreyenus; -

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

[U-1, ITV] BeIOUpaTh
ONEPALMOHHYIO CUCTEMY U €€
napameTphbl ¢ y4eTOM TpeOOBaHUH

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

[U-4, BY ] oprann3oBarb ceTeBbIE
B3aUMOJICUCTBUS U Iepeady
JaHHBIX B paMKax CO3JaHHA
CHUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA; -

[U-1, ITY] coznaBaTh Kiacchkl Ha
SI3bIKE Java s pelieHus 3a1a4y
aHajlin3a JaHHBIX 110 IpUHIOHIIaM
00BEKTHO-OPUEHTHPOBAHHOTO
porpaMMHUpPOBAaHUS; -

[U-2, TTY] BIOUparh u
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aJalITUPOBATDH OINTHUMAaJIbHBIH
AJITOPUTM MAIIMHHOT'O O6y‘ICHI/I$I
JJIA KOHKpCTHOﬁ 3aga4du, -

[U-1, I[1Y] npuMeHsTH
CTaHJIaPTHBIC AJITOPUTMBI
MAalIMHHOTO O0y4YeHHUs B cpejie
BEO-NPUIIOKEHUH; -

[U-2, ITY] npuMeHSTh NPaKTUKU

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

HOJI/Iep’KaHUsI CEPBEPOB U
CETEBbIX YCTPOUCTB; -

[U-1, TTY] ucnonb3oBaTh sI3bIKA
MIPOrpaMMHUPOBAHUS U
uHTEpQEICh I
B3auMojieiicTBHs ¢ big-data-
aTgopmMamu; -

[U-2, ITY] npuMeHATh METOBI
pacmpeneneHHON 00paboTku
JAHHBIX TPU pa3paboTKe U
BHEJIPEHUU B OM3HEC-
MIPHIIIOKEHUS CHCTEMBI
HCKYCCTBEHHOI'O MHTEJUIEKTA; -

[U-4, I1Y] ocymiecTBIsTh
MHTETPALUI0 TOTOBBIX
IIPOrpaMMHBIX MOAYJEH U
MOZICUCTEM B OOLIYIO CHCTEMY
HCKYCCTBEHHOI'O MHTEIIIIEKTA
HMeer npakTU4eCKUi OIIBIT: -

[U-1, ITY] co3nanus
HPUKJIAJHOTO IPOrPAMMHOTO
o0ecrieyeHus CpeacTBaMu
00BEKTHO-OPUEHTHUPOBAHHOTO
IIpOorpaMMHUpoOBaHus si3bika CH; -

[U-2, 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-3, I[TY] ucnonb3oBaHust
CpE/ICTB MOHUTOPHUHTA U
nuargoctuku OC s agann3a
CTaOMIIBHOCTH U
MIPOU3BOIUTEIILHOCTH CEPBHUCOB
HCKYCCTBEHHOTO MHTEJUICKTA B
cpele IKCILTyaTalluH; -

[U-4, BY] paboTbl ¢ OCHOBHBIMH
CpelICTBAMH U METO/IaMH,
UCIONIb3YEMbIMU B UHAYCTPUU
UT nns nopnepxaHusi CETEBOMU
UHPPACTPYKTYPBI
MIPOMBIIIUICHHBIX CUCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTA; -

[U-1, ITY] co3nanust KOHCONIBHBIX
U TpaUUeCcKuX MPUIOKEHUH; -

[U-3, ITY] TectupoBanus
MoJieNiel iepe]] pa3BepThIBAHUEM,
OLIEHKH Ka4eCcTBa MOJIEIIEH
MaITUuHHOTO O0YYEHUST; -

[U-2, I[TY] npoeKkTupoBaHus 1
peanu3auru CTPYKTYpBI KIUEHT-
CEPBEPHBIX MPHUIOKEHU; -

[U-1, ITY] ananu3a u 00paboTKu
6OHLH_II/IX MaCCHUBOB JaHHBIX C
MTOMOIIIBIO CTaHIAPTHBIX
MHCTPYMEHTAIbHBIX CPEICTB; -

[U-2, I1Y] pa3paboTku
MIPOTOTHUIIOB HHTEP(DEIcoB
cucteM U (mammHHOTO
o0yueHusi, peKOMeHaTeIbHbIX
CUCTEM WJIU 4aT-00TOB); -

[U-2, ITY] ocymiecTBieHHs
MOHHMTOPUHTA U COMPOBOXKACHUS
pelLIeHui Ha OCHOBE
HCKYCCTBEHHOT'O MHTEJUIEKTA B
IIPOLYKTOBOMU CpENE; -

[U-1, BY] npoextupoBanus,
pa3paboTKu U
IpOrpaMMUPOBaHUs 0a3 JaHHBIX
NoSQL; -




[U-2, ITY] pa3BepTbIBaHUS U
COIIPOBOXKIEHUS MoJieNen
MAaIIMHHOTO 00y4€HUs B
IIPOyKTUBHOM cpene

[1K-2 [MF-4]
Cnocoben
MPUMEHSTD

CTaTUCTHYECKHE
METOBI IS
aHa/IN3a JAaHHBIX,
BaJIMIALIMU
Mojueiaen

MAIIMHHOTO
o0y4eHUS 1
MIPOBEICHUS

HKCIIEPUMEHTOB

B obnmactu U1

U-1. Ilpumensier
CTaTHCTUYECKUE METO/IBI
aHaJIM3a ¥ MAIIMHHOTO
00y4eHus ISl peICHHS
3aj1a4 aHaJIM3a JaHHBIX U
MPOBEICHUS
9KCTIEPUMEHTOB Ha
JTAHHBIX

3Haer: -

[U-1, ITY] ocHOBHBIE METO/IbI
CTaTUCTUYECKOTO MAIIMHHOTO
oOyueHus; -

[U-1, IIY] meToab! CritaxkMBaHUs
1 QUIBTPAIK BPEMEHHBIX PSIOB
Ymeer: -

[U-1, [1Y] ctpouth Moaenu
JUHAMUYECKUX CUCTEM ISt
MHOT'OMEPHBIX BPEMEHHBIX PSAI0B
U TIOJIeH; -

[U-1, ITY] npuMeHAThH
CTaTUCTUYECKUE METONBI JUIsS
aHaJIM3a JaHHBIX U Balugaluu
MoJIeJeil MaIIMHHOTO 00y4eHUs
HNMeer npakTU4eCKUi OIBIT: -

[U-1, ITY] anexBaTHOTO BHIOOpA
METOJIOB CTATUCTHYECKOTO
MAIIMHHOTO 00y4YeHUs C YU4ETOM
0COOCHHOCTEH NaHHBIX U 337a4H;

[U-1, ITY] npoBeneHus
SKCIIEPUMEHTOB Ha JaHHBIX

I1K-3 [PL-1]
Cnocoben
MIPUMEHSTD S3BIK
POrpaMMHUPOBA
Hus Python s
pelIeHus 3a/1a4 B

obmactu N

H-1. OcymectBisier
BBIOOP MHCTPYMEHTOB
pa3pabOTKH Ha SI3bIKE

Python, npuemnemsIx s
CO3JIaHUSI IPUKJIIATHOM
cucremsl U ¢
3aJJaHHBIMH
TpebOBaHUSAMU

U-2. Pa3pabarbiBaeT u
OTJIAQ)KUBAET NIPUKJIaIHbIE
pELICHUS C IIEMEHTaMU
WU ¢ ncrionb3zoBanueM
SI3bIKa
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3Haer: -

[A-1, BY] ocHOBBI cMHTaKCcHCa
a3bika Python numier HeGombime
CKPHIITHI JI1 aBTOMATH3aIHN
py4HOi1 paboThI o 06padoTke
HEOONBIINX 00HEMOB TAHHBIX C
MIOMOIIBI0 BCTPOCHHBIX MOJIYJICH
Y BHEITHUX OMOIHOTEK (CSV, json,
requests)

[U-2, ITY] 6ubnunorexu
MaIIMHHOTO OOYYCHHUs, TaKHue KaK
scikit-learn; -




POrpaMMHUPOBAHHUS
Python

HU-3. Tectupyer,
UCIBITHIBACT U OLICHUBAET
Ka4eCTBO PELICHUH C
snemeHTamu WU,
peanu30BaHHBIX C
UCIIOJIb30BaHUEM SA3BIKA
IIPOrpPaMMUPOBAHUS
Python
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[U-1, ITY] ocHOBHBIC OHONMHOTEKH
JUTSL BBITTOJTHEHHST OOJTBITMHCTBA
PYTHHHBIX 3371a4 B KPYITHBIX
MPOEKTax: BBOJ-BBIBOJI,
CEpBEPHOE MPOTPAMMHUPOBAHUE
(FastAPI, Flask, Django REST
Framework)

Ymeer: -

[M-2, I[TY] onTUMU3HpOBATh KO C
UCTIOIB30BaHUEM OMOTUOTEK JUIS
HAy4HbIX BBIYMCIICHUI

[U-3, I1Y] npuMeHsITh OCHOBHBIE
¢dynkun ¢peiimBopka Pandas,
CaMOCTOSITENIEHO TTOCTPOUTH
nporecc 00paboTKu OOIBITHX
JAHHBIX C UCIIOJIh30BaHUEM
Airflow; -

[U-1, ITY] npuMeHAThH
MHOTOIIOTOYHOCTh (MOYJIb
threading)

[U-2, ITY] ucnons3oBath Python
JUISL PEIlIeHUs] BCIOMOTaTeIbHbBIX
3a/a4 B pa3paboTKe: MapCHHT
JTAaHHBIX, OUMCTKA JAHHBIX,
UHTETpaIysl ¢ pa3IndyHbIMH
cuctemamu (API), cepBepnas
JIOTUKA TPUIIOKCHUS
HNmeet npakTU4eCKUM ONBIT: -

[U-1, BY] nanmncanus HeOOIBIINX
CKPHIITOB JJIsi aBTOMATH3aIU
py4HO# paboTHI 110 00paboTKe

HEOONBIINX 00bEMOB JIAHHBIX C

MTOMOIIIBIO BCTPOSHHBIX MOIYJICH

U BHEIIHUX OUOIMOTEK (CSV, json,

requests)

[U-2, TTY] ucnions3oBaHus
OMOIMOTEK MAIIMHHOTO
oOydeHusi, Takue Kak scikit-learn;

[U-2, BY] ucnonb3oBanus

OCHOBHBIX OMOINOTEK IS



HAayYHBIX BBIYHCIICHUH, TAKHE KaK
NumPy, SciPy u Pandas4
OCHOBHBIX OHMOJIMOTEK IS

BU3YaJIM3AINH JaHHBIX,

Hanpumep, Matplotlib u Seaborn;

[U-1, ITY] yuactus B pa3paboTke
CEpPBEPHBIX MPUIIOKESHUI U X
MOZIJICPIKKE

[U-3, ITY] ocymiecTBieHus
TECTHUPOBAHUS PEIICHUH C
MCIOJB30BaHUEM HHCTPYMEHTOB
JUTS aBTOMaTH3UPOBAHHOTO,
Harpy3o4Horo, A/B TectupoBanusi
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ITIK-4 [PL-3]
Cnocoben
PUMEHSTh

SI3BIKH
POrpaMMHPOBa
aust C/C++ mis
pEIICHHUS 33/]1a4 B
obmactu U

H-1. OcymectBisier
BBEIOOP HHCTPYMEHTOB
pa3pabotku Ha s3b1ke C/C
++, IPUEMIIEMBIX UL
CO3JIaHUs IPUKIIATHON
cucremsl U ¢
3aJJaHHBIMU
TpeOoBaHUSMU

N-2. Pa3pabarbiBaeT u
OTJIa)KUBAET MPUKIIATHBIE
pEIIeHUs C JIEMEHTaMHU
WU ¢ ncnonb3zoBanuemM
SI3bIKA
nporpammupoBanus C/C+
+

HU-3. Tectupyer,
UCTIBITHIBACT U OLIEHUBAET
Ka4eCTBO PELICHUH C
snemeHTamu MU,
peanu30BaHHBIX C
UCIIOJIb30BaHUEM SI3bIKA
nporpammupoBanust C/C+
_l’_

3Haer: -

[U-1, TTY] cpenctBa pa3paboTku
si3pIka CH++ J71s cO30aHus
npukiIaaHon cuctemsl NU;
oubnuorexu OpenCV misa C++,
TensorFlow C++; -

[U-3, [1Y] 0CHOBBI CHHTaKcHCa
si3p1ka C/C++, OCHOBBI
noctpoenus cuctem MU, obmue
MPUHIUIIBI TAPAIICIIbHBIX
BBIYHCIICHHH, BOBMOXXHOCTH H
OTPaHUYECHUS UCTIOTHEHUS
nporpamm Ha GPU u FPGA
Ymeer: -

[U-1, ITY] ucnons3oBaTh
cpencTBa pa3paboTku s3pika C++
JUISL CO3/1aHUs IPUKJIATHON
cuctemsl MY, ctannaptHbie
ouonuorexku C++; -

[U-1, ITY] pemats nmpobiaeMbl
OZIHOBPEMEHHOT0 JIOCTyNa K
JaHHBIM U3 HECKOJIBKHUX TTOTOKOB,
IPaMOTHO MPUMEHSET aTOMapHbIE
oTepalnru 1 MeXaHu3M
OJIOKUPOBOK

[U-3, I[1Y] ucnonb30BaTh TOTOBBIE
dpeiimBopku U (PyTorch,
TensorFlow u mp.)

HNMeet npakTU4eCKUi OIIBIT: -

[U-2, I1Y] pa3paOoTKu U 0TI KU
IPUKJIAIHBIX PEIIEHUH Ha s3bIKe
nporpamMmmupoBanus C++c
Y4€TOM KOHTPOJISI aMSTH,
MHOTOIIOTOYHOCTH,
npopUINPOBaHUS KOJA, BEICOKON
MPOU3BOJUTEIBHOCTH; -

[U-1, ITY] ouenku
IIPOU3BOJUTEIBHOCTH,
npoUINPOBaHUS KOJa U
YCTpaHEHUs HAWJEHHBIX Y3KUX
MECT
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ITK-5 [ML-3]
Cnocoben
PUMEHSTh

KJIACCUYECKHUE
aJTOPUTMBI
MAIIMHHOTO
00y4JeHHsI C

IMOHUMAaHUEM HX

MaTeMaTHYECKHX
OCHOB H
obOacrei

MIPUMEHCHUS

H-1. O60cHOBBIBaET
CIIOCOOBI U BAPUAHTBI

MIPUMCHCHHS
KJIACCUYECKUX METOJIOB H
MOJIETICH MaIIMHHOTO
oOyuenus B 3anauax MU,

BKJTIOUAsT X

MaTeMaTHIeCKOe

(anropuT™MHUYECKOE)
npeoOpa3oBaHue U
aJlanTaluio K cnernuduke
3aauu

N-2. DpdexTuBHO
INPUMEHSET KJIaCCHYECKUEe
METOJIbI U MOZICTH
MAaIIMHHOTO 0OYYeHUs s
obecrnieyeHus
JOCTHKUMOCTH
(byHKIMOHATBHBIX

XapaKTEPUCTUK CUCTEM
nn
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3Haer: -

[U-1, I1Y] crangapTHbIC
O0uOnMoTEKN A1 O0YUEHHUS C
yuutenem (ScikitLearn); 6a3oBsie
METOJIbI KJIacCU(UKAIINH C
MOMOIIIBIO JIEPEBHEB PEILICHU; -

[U-2, I1Y] paznuunbie
apXUTEKTYPbl PAaH)XHUPOBAHHOTO
noucka (OIHO-JIBYX-
TPEXCTAIUNHOE PAHKUPOBAHUE);

[U-2, ITY] MeTOoab! CritaXKMBaHUS
BPEMEHHBIX PSAJIOB, YPABHEHHE
JUHEIHOTO TPEeHa U KPUTEPHUH

MIPOBEPKU €r0 3HAYUMOCTH
Ymeer: -

[U-1, ITY] 060cHOBBIBAaTH BEIOOP
KOHKPETHBIX QJITOPUTMOB U UX
apaMeTpOB B 3aBUCUMOCTHU OT

3a/laud ¥ TaHHBIX; -

[U-2, ITY] npuMeHATbh METO/bI
OailiecoBCKOM KaccupuKauy u
ancamb6neBbie MeTo 1 MO
(6orruHT, OyCTHHT, CTOKUHT
MOJIENIEN ), a TAK)KE TIPOU3BOIHBIX
OT HUX (CITy4JaitHbIC Jieca,
TpaJueHTHBIN OyCTUHT Ha
JIEPEBBSAX); -

[U-2, [1Y] npuMeHsTH
Kjaccuueckue Metoasl MO g
BpeMeHHBIX psAnoB (ARIMA,
SKCIIOHEHIIMATBFHOE CIVIaKUBAHUE,
JIMHEWHAs pErpecCHsi C JIaraMu)
HNmeet npakTU4eCKU OIIBIT: -

[U-1, ITY] ucnionp3oBanus
METPUK KauecTBa KjlacCUPUKAIIU
(precision, recall, F1, AUC ROC
U Jp.); KOMOMHHPOBAHUS
Pa3IUYHBIX METOAOB IS
KOMITJIEKCHOTO aHaJIU3a JJaHHBIX;
HMHTEPIIPETAIINH PE3YIBTaTOB B

KOHTEKCTE MPEeAMETHON 00J1acTH;



[1-2, ITY] ucnonb3oBaHust
WHCTPYMEHTOB OIIEHKH KauecTBa
MoJIeNiel paH)KUPOBAHUSA U
CpaBHEHUS PAHKUPYIOIIHUX
Mojenel Mexay coOoi;
MPUMEHEHUS METOZI0B 00yUeHUS
TUIa pairwise u listwise;
WCII0JIb30BaHUS PA3IUUYHBIX
APXUTEKTYP PaHKHUPOBAHHOTO
MoUcKa (0JTHO-/IByX-
TpeXCTauHHOE PAaHKUPOBAHUE);

[U-2, ITY] nocTtpoeHust mporLosa
BPEMEHHBIX PSJIOB HA OCHOBE
KJaccuuecknx MetonoB MO;
mo10opa rmapaMeTpoB U aHAIHM3a
ocraTkoB Mojeleil Buga ARIMA;

[U-1, ITY] BBIOOpa KOHKPETHBIX
aJrOpUTMOB U UX [1APAMETPOB B
3aBUCUMOCTH OT 3a/1a4 U

oOyuenus 6e3
YUUTENS JJ151
aHaym3a

cTpyktypsl  (M-2. Beisnser aHomannu

MaHHBIX U U IPUMEHSIET METOJIbI
BBISIBJICHUS IOKCKA aCCOIMATHBHBIX
CKPBITBIX TPaBHII
3aKOHOMEPHOCTE
174 H-3. OnenuBaeT Ka4ecTBO

AJIg PCUICHU A
MMPAKTUYCCKHUX 3aaa4d

pe3yNIbTaTOB O0yUYCHUS
0e3 yuutens

TAHHBIX
[1K-6 [ML-4] U-1. Ilpumensier 3Haer: -
Cnocoben aJTOPUTMBI
IIPUMEHSATD KJIACTEpU3ALNU U [U-1, BY] crannapTHble
METO/IbI MOHWXCHUS Pa3MEPHOCTH OubIMoTeKu 11 00ydeHus 6e3
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yuaurens (ScikitLearn); 6a3oBbie
MOJIENN JUISl KJIIACTEPHOTO aHAN3a
(Henepapxuyeckas
KJIacTepu3anus - k-cpeaHux
dbscan uepapxuueckas
KJIaCTEPU3AIIHSI) METO/IBI
noHwxeHus pasmepHoctu (PCA t-
SNE); -

[U-3, ITY] 6a3oBbIe METpUKH

KadecTBa 00yueHus: 6e3 yuuTens

(silhouette score adjusted rand
index)

VYmeer: -

[U-2, ITY] nacTtpauBars u
MIPUMEHSATH AJITOPUTMBI

oOHapy>KeHUs aHOMAJTHI



(cTaTHCTUYECKHE METOJIBI
isolation forest one-class SVM) u
ACCOIIMaTUBHOTO aHaJIM3a
(Apriori, FP-Growth) ¢ yuérom
CTPYKTYPBI U 0COOCHHOCTEH
pCabHBIX TAaHHBIX; -

[U-1, ITY] ucnons3oBaTh

MHCTPYMEHTBI OYUCTKH JaHHBIX U

MpeABApPUTEIILHON MOJITOTOBKU

JAHHBIX METOJIaMU TTOHMKEHUS

Pa3MEpHOCTHU U BU3YaJIU3ALUU
JUIS aHAJIN3a JaHHBIX; -

[U-1, [1Y] npuMeHSTh METOBI
oOyueHus 0e3 yauTess s
aHaJIu3a CTPYKTYpPhI TaHHBIX
HMeet npakTU4eCKUi OIBIT: -

[U-3, 11V ] ucnions3oBaHus
METPUK KaueCcTBa KJIaCTepHU3aIHH
(silhouette score adjusted rand
index); KOMOMHUPOBAHUS
Pa3IUYHBIX METOJIOB JIJISI
KOMIUTIEKCHOTO aHajIi3a JTaHHbIX;
UHTEPIIPETAIMU PE3YIIbTaTOB B
KOHTEKCTE TIPEJIMETHON 00JIacTH;

[U-1, ITY] ucnionp3oBanus
MHCTPYMEHTOB OYMCTKH JIaHHBIX
U MIpEeIBApUTENbHON OATOTOBKU

JAHHBIX METO/IaMU TTOHMKEHUS
Pa3MEpPHOCTHU U BU3YyaJIU3aALUHU
JUTSL aHaJIu3a JaHHbBIX

[A-3, ITY] ouenku kadyecTBa
pe3ynbTaToB 00yYeHHUs MOJICIH; -

[U-3, ITY] ucnions3oBanus
TOTOBBIX HHCTPYMEHTOB JIJISI
OLIEHKHU KayecTBa KilacTepHu3aluu
U IpyTUX MoJieniel 6e3 yuuTens; -

[U-2, ITY] ncnionb30oBaHus
METOAOB 00yueHus: 6e3 yuuTens
JUTS BBISIBJICHUS] CKPBITBIX
3aKOHOMEPHOCTEU
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IT1K-7 [BD-3] U-1. Pa3pabarbiBaer, 3Haer: -
Crniocoben OTJIA)KUBAET U TECTUPYET
OpPTraHU30BbBIBATH | MPUKIIAJAHBIE PEIICHHUS C [U-2, ITY] xnaccudukanmio
XpaHECHUS anementamu MU ¢ TUTIOB 0a3 TaHHBIX, OCHOBHBIC
JAHHBIX, MPUMEHEHHUEM PA3ITUYHBIX MOJIEJIH JaHHBIX, IPUHITUITBI
BEIOHpast TEXHOJIOTUN XPaHECHUS MPOEKTUPOBAHMS 0a3 TaHHBIX
aZIeKBaTHbBIE HECTPYKTYpPUPOBAHHBIX Ymeer: -
TEXHOJIOTUYECKH|  JIaHHBIX, OIEHHUBAET
€ perieHus KauyeCTBO [U-2, I1Y] co3naBath
MpEACTaBICHUS, XPAaHUMBIE
U-2. PazpabarbiBaer, npoueaypsl, GyHKIIUN U
OTJIAKUBAET U TECTUPYET TPUTTEPHI; -
MPUKIIaTHBIE PEILICHUS C
aementamu MU ¢ [U-1, BY] npoextupoBarb
MPUMEHEHUEM PA3TUYHBIX xpaHuiuia gaHabeix NoSQL
TEXHOJIOTUN XPaHECHUS HMeet npakTUYECKUI OIIBIT: -
CTPYKTYpPUPOBAHHBIX
JTAHHBIX, OLIEHUBAET [U-2, ITY] nanucanust
Ka4eCTBO AQHAJIUTUYECKUX 3aPOCOB K
JaHHBIM, aHAJIM3a IUIaHA 3aIpoca;
[U-1, BY] pa3paboTku XpaHUIHUII
JAaHHBIX KJIacca KII04-3HAYECHUE,
JOKYMEHTHBIX, KOJIOHOUHBIX,
rpadoBBIX
[1IK-8 [BD-1] U-1. O6ocHOBBIBaET 3Haer: -
Cniocoben criocoObI M BApHAHTHI
OCYUIECTBIIATh | INPUMEHEHHS METO/IOB [U-1, BY] ocHOBHBIE YHCIIOBbIE
MOKCK, cOop, peIBapPUTETHLHOTO XapaKTePUCTUKH CTaTUCTHYECKHUX
OYHUCTKY U aHaJu3a JJAaHHBIX B JTAHHBIX U METOJIbI UX
npeaBapuTenbHbl| 3aaadax MU, Bximroyas ux HaXOXIACHHUS; -
1 aHaIIN3 MAaTeMaTU4eCKOe
JTAaHHBIX (anropuT™MHUECKOE) [U-2, [1Y] ocHOBHBIE TOIXOIBI K

npeoOpa3oBaHue U
aZlanTaIuio K creruduke
3a1a4Yn

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

H-3. Ouenusaer
PE3yIBTaTUBHOCTD
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3aI0JTHEHHUIO TIPOITYCKOB B
JaHHBIX BPEMEHHBIX PSIJIOB H
M300paKeHUA
Ymeer: -

[1-1, BY] BeIUMCHSATH YUCTIOBBIC
XapaKTEPUCTUKU CTATUCTUUECKUX
JAHHBIX, TPUMEHSATH METOJIbI
BU3YaJU3alMK TaHHBIX; -

[M-2, ITY] npou3BOAUTH OUUCTKY
3allyMJIEHHBIX BDEMEHHBIX PsJIOB
U U300paeHui; -




MIPUMEHEHHUS METO/IOB
MpEeIBAPUTEITHEHOTO
aHaju3a JaHHBIX B

3agagax MU Ha ocHOBE

COITOCTABJIEHUS C
aHaJoramu

N-4. OTbupaet 3HaUUMBbIE
NPU3HAKH JaHHBIX

[U-1, ITY] npoBOAUTH
OJTHOMEPHBIN 1 MHOTOMEPHBIN
aHaJIU3 IPU3HAKOB, B TOM YHUCIIE C
HCIIOJIB30BAaHUEM CPENICTB
BU3yaJIN3aL1H

[U-4, [1Y] npuMeHsTh
CTaHJapTHBIE METOABI OTOOpa
NPU3HAKOB U BBIOUPATH
ONTUMAJILHOE TIOZIMHOXKECTBO
NPU3HAKOB,; -

[U-2, [1Y] npuMeHSITh METOJIbI
MOMCKA aHOMAaJIbHBIX
MOAIIOCIEN0BATEILHOCTEN U
MaTTEPHOB BO BPEMEHHBIX psiJIax
(anroputm MASS, nouck Ha
ocHoBe DTW 1 HM>KHUX T'paHuLl,
MTOMCK JUCCOHAHCOB, MATPUYHBIN
npouIIb psiza)

HNmeet npakTU4ECKUM OMBIT: -

[1-3, I[TY] ucnonb3oBaHust
METOJIOB TOHM>KEHHUSI
pa3MepHOCTH U TTo100pa
ONTUMAaJIbHOU pa3MEPHOCTHU B
3aBHUCUMOCTH OT HEOOXOIUMOI
JOTN OOBSICHEHHOW TUCTIEPCUU; -

[U-2, ITY] noucka u ycTpaHeHus
BBIOPOCOB B JIAaHHBIX BPEMEHHBIX
PAIOB; IOMCKA
MOANOCJIEN0BATEIbBHOCTEN psiia
0 33/IaHHOMY 00pa3sIry,
aHOMaJIbHBIX
MOJAMNOCIIEA0BATEILHOCTEH,
HOJIIOCIIEN0BATEILHOCTEN-

MaTTEPHOB
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[1K-9 [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, ITY] monbupats
UHCTPYMEHTAPHI Pa3METKU
JAHHBIX O] YCIIOBUS 3a]1a4U; -

[U-1, I1Y] craBuTh 33124y
pPa3sMETKHU JaHHBIX IS
MAIIMHHOTO O0yUYeHUs U
OIICHUBATh KaueCTBO PaOOTHI
pPa3METUUKOB
HNmeet npakTU4eCKUi OMBIT: -

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

[U-1, I[TY] pa3meTKu 1aHHBIX,
IIPOBEPKHU JAaHHBIX Ha
KOPPEKTHOCTB; -

[U-2, I1Y] opranuzaiuu
Kpay/ICOPCUHTA Pa3METKHU JaHHBIX
JUTSI MAITUHHOTO O0Y4YeHUS
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IIK-10 [BD-4]
Crniocoben
PUMEHSTh
pa3IUYHbIC

MoJIeTH U (MJTH)
TEXHOJIOTHH
00paboTKn

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, I[TY] npuHIUIIEI MOAEIIH
MapReduce mns mapannenbHON
00paboTKH OONBIINX JAHHBIX
Ymeer: -

[U-1, OY] opranuzoBaTh
HEHTPATU30BaHHOE XPAHUITHIIE
nannbix (Data Lake); -

[U-1, ITY] opranu3oBbIBaThH
pacnpeieieHHOe XpaHUJIHILE U
napayuieNibHyr0 00paboTKy Ha
0a3e COBPEMEHHBIX TEXHOIOTH
(Hadoop, Spark) 6onbmux
TAHHBIX
HMeet npakTUYeCKUi OIBIT: -

[U-1, DY ] opranuzanuu
pacnpeesIeHHOTr0 XpaHeHus
JIAHHBIX, [TApaJUIEIbHON
00paboTKH, a TaKke 00paboTKH
MTOTOKOBBIX JTAHHBIX

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

[U-2, I1Y] Pa3paboTku U OTHAIKH
MPUKIAAHBIX PELICHHI C
anementamu MM ¢ npumeneHnem
Pa3INYHBIX TEXHOJIOTUN
00pabOTKH TaHHBIX; -

[U-2, ITY] ucnions3oBaHus
pa3IUYHBIX MojeNiel U (WIIn)
TEXHOJIOTHI 00pabOTKU JaHHBIX
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IK-11 [ML-7]
Cnocoben
PUMEHSTh
ABTOMATHUYECKOE
MaIlIHHHOE
oOyueHue

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, I1Y] kareropuu 3ama4y
ABTOMATUYECKOTO MAIIMHHOTO
0o0y4JeHHs
YMmeer: -

[U-1, TTV] ananu3upoBarh
crenuQuKy 3a1a4u ¢ y4EToM
COBPEMEHHBIX TPEHIOB
(Hampumep, UCTIOIB30BaHHE
AutoML nist 06paboTku
OOJIBIINX TAHHBIX, HHTETPALIUS C
MLOps), BEIOUpATh MOIXOISIIIHE
AutoML-UHCTpYMEHTHI; -

[U-2, [1Y] ucnonb3oBaTh
MIPOJIBUHYTHIE METObI
MOBBIIICHHS YCTOMYHBOCTH
Mojener AutoML
HNmeer npakTU4eCKUi OMBIT: -

[1-2, ITY] ucnonb3oBaHust
0a30BbIX METOJIOB 3AIUTHI OT
aTaKk ¥ UCKaKEHUI TaHHBIX B

00JIaCTH MAIIMHHOTO O0y4eHUs
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TIK-12 [MF-3]

U-1. Ilpumensier MeTobl

3Haer: -

o0BeMax TaHHBIX

BKJIIOYAsT UX
npeoOpa3oBaHue U
aJlanTaIuio K creruduke
3a/1a4u

H-2. Ouenusaer
PE3yJIBTaTUBHOCTD
MIPUMEHEHHUS METO/I0B

ITOBBIIICHU A

Cnocoben OIITHMU3ALINY, JIJIS
MIPUMEHSITh pa3paboTKu U [U-1, BY] ocHOBHBIE
COBPEMEHHBIE HCCIIEIOBAHUS TEOPETHUUYECKHE aCTIEKThI
METOJIbI 00yYaronx aaropuTMOB IPaIUEeHTHBIX aJITOPUTMOB, UX
ONITUMHU3AIAH KJIACCU(UKAIUIO U 00JIACTH
Ui 00yueHus MPUMEHEHUS; -
Mozenen
MAIIMHHOTO [U-1, BY] ocHOBHBIE
oOyueHwus, IpaIu€HTHBIE AJITOPUTMbI
HACTPONKHU UCIIOJIb3yEeMBbIE B 331a4ax
rUnepnapaMmeTpo ONTUMHU3AIHH U 00yUEHUS
B U PEILICHUS Ymeer: -
3aj1a4
HCKYCCTBEHHOTO [U-1, BY] ucnons3oBarb
WHTEJIEKTa IPaJIUCHTHBIC AITOPUTMBI IS
HAXOXKJCHHS YUCIICHHBIX
pELICHUI NTPUKJIAIHbIX 3a/1a4; -
[U-1, I1V] ananu3upoBarh
CXOIUMOCTh U 3(H(PEKTUBHOCTH
QITOPUTMOB, BEIOUPATH U
000CHOBBIBAaTh MPUMEHEHUE
HanOO0JIee MOIXO/SAIINX METOIOB B
3aBHCHMOCTH OT XapaKTEPUCTUK
JAHHBIX U MOJIENN
NmMeeT mpakTUUECKHil OMBIT: -
[U-1, BY] ucnons3oBanust
TUTIOBBIX TPAJUESHTHBIX
aJTOPUTMOB ISl pEIICHUS
TUIIOBBIX 33/1a4 ONTUMH3ALUU U
00y4JeHwms
[1IK-13 [ML-8] N-1. O6ocHOBBIBaET 3Haer: -
Crnocoben CrIocoOBI U BAPUAHTEI
NPUMEHSATh | IPUMEHEHHUS aITOPUTMOB [U-2, [1Y] crangapTHbIE METPUKHI
AJITOPUTMBI oOy4eHus Ha OLICHKM KayecTBa (accuracy, F1,
o0ydeHMsI Ha | HECTaHIapTHBIX 00beMax ROC-AUCQ); -
HECTaHJIapTHBIX | JaHHBIX B 3amadax NU,
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[A-1, ITY] ocHOBHBIEC THIIBI
HECTaHJAPTHBIX JTaHHBIX (MaJible
BBIOOPKH, HECOATAHCHUPOBAaHHBIE
JaHHBIC, OOJIBIINE 00BEMBI);
0a30BbIC AITOPUTMOB (HATIpUMeED,
oversampling, undersampling,
mini-batch learning) ans

TUTIOBBIX 33/1a4; OTPAaHUYCHHUS

CTaHAApPTHBIX MCTOOB ITPpH



YCTOWYUBOCTH,

HAJIC)KHOCTH,

0e30macHOCTH
aNrOpUTMOB 00yUYEHHS Ha
HECTaH/IapTHBIX 00beMax
JAHHBIX B 3ajgadax MU na
OCHOBE COIIOCTABJICHHUS C

aHaJoramu

paboTe ¢ TaKUMU TaHHBIMH
VYmeer: -

[U-2, ITY ] ucnions3oBaTh
CTaHJAPTHBIE METPUKH OI[CHKH
kadyectBa (accuracy, F1, ROC-
AUC) u conocTaBisaTh 0a30BbIe

MOZETN MEX1y co00ii; -

[U-1, ITY] 060cHOBBIBAaTH BEIOOP
METOJIOB ITOBBIIICHUS
3¢ HEeKTUBHOCTH U
0000611aemMoCTH ( peryispu3arus,
YMEHBIIIEHUE Pa3MEPHOCTH
monenu, domain adaptation,
WCIIONB30BaTh PA3HOCTHBIX
METOJIOB THTIA CHAMCKHUX CETEH,
few-shot learning, 6aiiecoBckue
METOIbI)

[U-2, BY] npoBoauTh
CPaBHUTENBHBIN aHAJIA3 MOJIEIIEH
110 3(HEeKTUBHOCTH,
YCTOWYMBOCTU U O€30MIaCHOCTH;
YUYUTBIBaTh niepeodydenue, drift u
computational cost
HNmeet npakTU4eCKUM OMBIT: -

[U-1, ITY] anexkBaTHOTO BBIOOpA M
ajlanranuu anropuTMoB (transfer
learning, few-shot learning,
federated learning) ¢ yuerom
crienu(MKN HECTaHJaPTHBIX
00bEMOB JTAaHHBIX U TPEOOBaHMI K

3ajaye
[IK-14 [DL-4] U-1. IIpumensier 3HaerT: -
Cnocoben (mpoBos BHIOOD U
IIPUMEHATD U JKCIIEPUMEHTHI) [U-1, BY] kitaccuueckue
(umm) M3BECTHBIC AIITOPUTMBI U MHCTPYMEHTHI IAPCUHTA TEKCTOB:
pa3pabarbiBaTh O6ubnuoTeKN A peryisipHble BbIpaXKeHHUs,
QITOPUTMBI,  |00pabOTKU €CTECTBEHHOTO TOKEHU3aIMs1, MOP(HOJIOTHUECKUI
METOJIbI U sI3bIKa, IPEI00yIeHHBIE aHalN3, CHHTAaKCHUYEKUI aHaIH3
TEXHOJIOTMH | ITyOOKHe HelpoceTeBble
00paboTKu | MOAENH JISl IPUKITATHBIX [U-2, TTY] ocHOBHBIE
€CTECTBEHHOIO | 3aja4 aHaJIN3a TEKCTOB, apXUTEKTYpPHI CeTEeH,
SI3BIKA MIPHA HEOOXOTUMOCTH

nooOydvast U BaIMAUPYS HA

cOOCTBEHHBIX HabOpax
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HCIOJIB3YIOIUECCA IJIA
BCKTOpHU3allUN TCKCTOBBIX

nmanabex: Word2Vec, Doc2 Vec,



Glove, FastText, pekyppeHTHBIC
HEWPOHHBIEC CETH U CETHU-
Tpanchopmepsl (IHKOJAEPHI)
YMmeer: -

JaHHBIX

N-2. Onpenensier crek
TEXHOJIOT UM, METOHAOB B
aJTOPUTMOB JIJISt
MOCTPOCHUS IPOAYKTOB C
00paboTkoit
€CTESCTBCHHOTO SI3bIKa
(1MaoTrOBBIE CUCTEMBI,
BOIIPOCHO-OTBETHBIE
CHCTEMBI,
pEKOMEH1aTeIbHbIC
CHUCTEMBI H T.]I.)

[U-2, TTY] camocTosITEIHO
HaUTH NMOAXOAALLYI0 MOAEIb JJIs
BEKTOPHU3ALMH TEKCTOBBIX

JAaHHBIX B OTKPBITBIX UICTOYHUKAX
U IPUMEHUTD €€ 111 KOHKPETHON
3aa4n

[U-3, [1Y] anantupoBarh u
J0pabaThIBaTh CYIIECTBYIOIINE
aApXUTEKTYpHI (Harpumep, fine-
tuning BERT, GPT, T5) mon
KOHKpETHBIE 3a]1aun
(xmaccudukamnms, reHeparus,
NER); onTumusupoBaTh
naimiuaiiHer 00paboTKH JTaHHBIX U
oOydeHust (yCKOpEeHUE Yepes
ONNX, Quantization,

N-3. UMmiiemeHTHupyeT
U3BECTHBIC AJITOPUTMBI,
APXHUTEKTYPBI U MOJIEIN
00pabOTKU €CTECTBEHHOTO
sSI3bIKa Ha PEaTbHBIX
JTAHHBIX, CTPOUT
ManTIaiHbl 00y4YeHUs

MOZENEN U
pa3BepthiBanusi NLP- pacripe/iesIieHHbIE BEIYHCIICHUS );
CEPBHCOB B ctpouts CI/CD-npouieccs aist

NLP-mopeneii (TectupoBaHue,
MOHUTOPHHT JIpeii( TaHHBIX)
HNmeet npakTU4EeCKUM OMBIT: -

MPOIYKTUBHOM cpefie

[U-2, ITY] moxbopa moaxoasieit
MOICIIN IJIA BGKTOpI/I3aI_II/II/I
TEKCTOBBIX JJAHHBIX B OTKPBITHIX
HNCTOYHHKAX U €€ HpI/IMeHCHI/ISI
JUUIS1 IPAKTUYECKOM 3a/1a4u; -

[U-3, I[1Y] pa3BopaunBaHus
CEPBUCOB B MPOJAKIITH-CPEIe
(Docker, Kubernetes, obmaunbie
NLP-API)
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[TK-15 [DL-5]
Cnocoben
MPUMEHSTH U
(un)
pa3palaTbIBaTh
AITOPUTMBI
pacrio3HaBaHUS
TeHepaIy peun

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

N-2. O6ecnieunBaet
YCIIOBUS AJI1 IPUMEHEHUS
MeTonoB U Mozaeneit U
JUTS PEIICHUS TUTIOBBIX
3a/1a4 pacro3HaBaHUs U
TeHepaly peyuu, BKIIoUast
MOJITOTOBKY JIaHHBIX U
pa3paboTKy MalIIaiiHOB

H-3. OuenuBaeT KauecTBO
penieHus 3aaaq
pacro3HaBaHUsI U
reHepaluy peyu, B T.4. Ha
OCHOBE TECTHUPOBAHMS,
OEHYMAapKOB U
COITOCTABJIEHUS C
aHaJoramu

3Haer: -

[U-1, ITY] ctocoOw1 1o00yueHus
Mmozenu Ha domain-specific
JTAHHBIX; CTIOCOOBI
KOMOMHUPOBAHUS HECKOIBKUX
monenei (Hanpumep, ASR + NLP
JUTSI TIOCTOOPAOOTKH TEKCTA)
Ymeer: -

[U-1, I[TY] onTuMu3upoBarh
MoJeINb I edge-ycTpoicTB
nyTEM KBaHT3AlMH U
JTUCTHJUTSIITAH

[U-2, ITY] ctpouts ETL-
ManIIaliHbI 1711 00pabOTKH ayIuo
B peanbHOM Bpemenu (Kafka,
Apache Beam)

[U-3, [1Y] ananu3upoBarhb
OLIMOKHU IO KOHTEKCTY;
CpaBHUBATh MOJIEJIU Ha custom-
OeHuMapkax; mpeasararb
yIy4ILIEHHs] HA OCHOBE OLIHUOOK,
noo0y4yeHre Ha MpoOIeMHBIX

dpazax
HMeet npakTU4eCKUi OIIBIT: -

[U-2, ITY] reneparuu
CUHTETHYECKHX JAHHBIX IS
0alaHCUPOBKH JIaTACETOB C
MOMOIIIBIO PA3TUYHBIX
TEHEPATUBHBIX MOJEIECH

IIK-16 [LLM-2]
Cnocoben
n000y4aTh,
aJarTHPOBATh U
OHTI/IMI/I3I/IpOBaTB
TCHEepaTHBHBIC
MOJICIIN 110
crienuduaeckue
3a1a4u U
YCIIOBUS
HpI/IMeHeHI/IH

U-1. Coznaér obyuatromue
Ha0OPHI TAHHBIX

N-2. Ucnons3yer
alallITUBHBIC MECTOIbI
J000yUYEHUS

N-3. Tlonumaet oOydyeHune
¢ 00paTHOI CBS3BIO

N-4. HactpanBaer
runepnapameTpsl fine-
tune
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3HaerT: -

[-2, BY] 6a30Bble aganTuBHbIC
MeTobl 1oo0ydenus (prefix,
adapter)

[U-7, I1Y] crtocoObl HACTPOHKH
HalIIaifHOB ¢ KACTOMHEIMHU
KOMITOHEHTaMH; -

[U-4, ITY] crtocoObl HACTPOHKH
runeprnapaMeTposn fine-tune

[U-5, ITY] criocoOb1 onpeneneHust



H-5. Ouenusaer
3¢ (HEeKTUBHOCTH
T000yUYeHUS

H-6. ITorumaert
npUHIHIEI fine-tune

N-7. Ilpoektupyer u
NPUMEHSET TEXHUKH
pacupeHust KOHTEKCTa
reaepanun (RAG)
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MIPUPOCTA METPUK HA Pa3HBIX
sTanax oOy4eHHs
VYmeer: -

[U-1, [1Y] anantupoBarh u
BaJIMIMPOBATH JAATACETHI MO
3a1a91 00pPabOTKH €CTECTBEHHOTO,
SI3BIKA

[U-5, T1V ] ananu3upoBarh
PUPOCT METPHK MOJIENICH B
3aj1auax o0paboTKu
€CTECTBEHHOTO 53bIKA B
3aBHCHMOCTH OT 3TAroB
00y4JeHHs

[1-7, ITY] onTuMu3upoBaTh
BEKTOpHBIE 0a3bl TAHHBIX;
HacTpauBaTh MexaHu3Mbl RAG;
MPUMEHSTH TEXHUKH YCKOPEHUS U
MOBBIIICHHS TOYHOCTH (reranking,
rephrasing); -

[U-1, ITY] co3naBark oOyuarorue
HaOOPbI TAaHHBIX MO pa3HbIe
THUTIBI 33124

[U-3, ITY] nactpauBats RLHF
MMadmIaifHEl ¢ UCIIOJIB30BaHUEM
YeJI0BEKOOPUEHTUPOBAHHBIX
MeTOK; TpuMeHsATh distillation s
ajanranuy Mojenu oy edge-
yCTpOMCTBa
HMeer npakTU4eCKUi OIIBIT: -

[U-5, [TY] ouenku
s exTuBHOCTH TOOOYUEHUS
MOJIEINH; -

[U-4, ITY] non6opa napaMeTpoB
MojieTiel o] 3a/1a9u 00padOTKH
€CTECTBEHHOTO SI3bIKa C
nomonibto grid u random search

[U-6, ITY] npumenenus fine-tune
K Ipe100yueHHBIM MOJIENISIM Ha
HOBBIX JlaTaceTax

[U-7, I1Y] nacTpoiiku retriever u



reader 110 Pa3HbIC TUIIbI
3aIllpoCoOB; -

[U-2, TTV] BbIOOpa METOIOB
T000y4eHUs MOJIENICH ¢ yueToM
TpeboBaHuii K latency u pecypcam

[TK-17 [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, IIY] Mmonenu npuHATUA
pelIeHUi B MHTEJUIEKTYalbHbIX
areHrax; -

[U-1, ITY] crtocoObl HACTPOHKH
areHTOB ¥ YIPABJICHUS HX
KOHTEKCTOM U 3a7ja4aMu
Ymeer: -

[U-2, [1Y] peanuzoBaTh
paccyX/IeHHEe Ha OCHOBE LIETIOYEK
(ReAct, Plan&Solve); -

[U-1, TTV] pa3pabarbiBaTh
MHTEJIJIEKTYaIbHBIX ar€HTOB Ha
OCHOBE I'€HEPaTUBHBIX MOJEIEH

HNmeer npakTU4eCKUi OIBIT: -

[U-3, ITY] opranuzanuu
B3aUMOJICHCTBHUS MEKIY areHTOM
Y BHEITHUMU UCTOYHUKAMH
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[1K-18 [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
11st pabotel ¢ LLM

N-4. PazpabarbiBaeT

JIU3alH U CTPYKTYpY
IIPOMIITOB

N-5. Ucnonb3yeT MeToabl
KOHTPOJIS U
BBIPaBHUBAHHUS

3Haer: -

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

[U-1, TTY] 6a3oBble 11ab10HbBI
TIPOMIITOB
Ymeer: -

[U-3, [1Y] ynpaBidats
napaMeTpaMu T'eHepaLny 1Jis
KOHTPOJISl pe3yJibTara HaCTPOUKH
API nipu pabore ¢ LLM; -

[U-2, ITY] npuMeHATh LIETIOUYKH
(Chain of Thought) u ycioBHy0
JIOTUKY

[U-4, I1Y] onTuMu3upoBaTh
MPOMITHI IOJ] TOUHOCTb, JITHHY,
YMEHBIICHUE TAJLTIOLIMHAINI
HNmeet npakTU4eCKUM OMBIT: -

[U-5, [1Y] HacTpoiiku system
prompts ¥ BBOJia OTPaHUYCHHI; -

[U-3, DV] pa3paboTku
uHTEpHEHCOB U CUCTEM

B3anMozeiicTBus ¢ yuérom UX/UI
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[TK-19 [DL-1]
Crniocoben
MPUMEHSTH U
(un)
pa3pabaTbiBaTh
APXUTEKTYPBI
rTyOOKHUX
HEHPOHHBIX
ceren

-1. CnnocoOeH 00BsCHATH
Y IPUMCHSTh
MaTeMaTH4YEeCKUE OCHOBBI
HEHPOHHBIX CETEM,
BKJIIOYasl pacuer
IPaTUeHTOB, METOJIBI
ONTHUMHU3AINH U AITOPUTM
o0OparHoTro
pacrnpocTpaHeHus
OINOKH
(backpropagation), mis
3¢ (HEeKTUBHOTO OOYICHHUS
MoIeien

N-2. Cnocoben
MIPUMEHSITh COBPEMCHHBIE
APXHUTEKTYPBI TITyOOKHX
ceTel I peleHus
pa3INYHbIX 337134,
MMOHUMAs UX BHYTPEHHIOIO
CTPYKTYpY U 0COOECHHOCTH|
oOyueHwust

3Haer: -

[U-2, TTY] oTnmmuust u criocoObl
IIPUMEHEHHUs] HEUPOHHBIX CeTen

JUIST OTCIIEKUBAHKUS O0BEKTOB
(cemeiictBo R-CNN, YOLO); -

[U-1, ITY] npuHIMO U aaTOpUTMBI
I'paJIl€HTHOIO CITyCKa
Ymeer: -

[U-2, ITY] npuMeHATh NPUHIUI
MIOCTPOEHUS BBIYMCIUTEIBHOIO
61oka Google Inception; -

[U-1, ITY] npumMeHATH
peryssipu3anuio 1
[pOpeXUBAHKE; BEIOUPATh pa3Mep|
nakeTa JJisl CTOXaCTU4YeCKOro
IpaJIEHTHOTO CITyCKa

[U-2, BY ] npuMeHATh OCHOBHbBIE
aApPXUTEKTYPbI TITyOOKOTO
obyuenus (VGG, ResNet)
NmeeT mpakTUUECKHIl OMBIT: -

[U-2, TTY] pa3paboTku penieHui
¢ nmpumenenuemM backbone cereii;

[U-1, TTY] BeIOOpa 1 3amanust
CKOPOCTH 00y4YeHHS U PyHKITUH
MOTEPh B 3aBUCUMOCTH OT 3aJ1a41
1 Habopa JaHHBIX; -

[U-2, ITY] npumeHnenus
COBPEMEHHBIX apXUTEKTYP
DTYOOKHX CETeH JUIsl peIIeHUs
pa3IMYHBIX 3a]a4, IOHUMas UX
BHYTPEHHIOIO CTPYKTYpY U
0COOEHHOCTH 00yYCHHSI

[1K-20 [DL-2]
Crnocoben
NPUMEHSTH U
(vm)
pa3pabaThiBaTh
COBPEMEHHBIC
aApXHUTEKTYPBI

U-1. IIpumensier
W3BECTHBIE apXUTEKTYPbI
TeHEPATUBHBIX TIIYOOKHUX

HEWPOHHBIX CETEH A
peLIeHUs TPUKIIATHOM
3a/auu (TeHepanus

TEKCTAa, rCHECPpaALUd
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3Haer: -

[U-1, TTY] crtocoObl HACTPOMKH
napaMeTpoB reHepaluy MO
KOHKPETHYIO 3371249y

[U-3, BY] cymectByromue



reHePaTUBHBIX
TyOOKHUX ceTeit

N300pakKEHHI TI0 TEKCTY,
CUHTE3 PEeYM U T.1.), IpU
HEOOXOMMOCTH MTPOBOJIS
nooOyyeHne Ha Habopax

TaHHBIX

N-2. UmmiiemeHTHpyeT
W3BECTHBIE apXUTEKTYPbI
TeHEepaTUBHbBIX CETEH,
pean3yeT nanriaiHbl UX
oOy4yeHHs Ha JjaTacerax u
BBIBOJI TEHEPATUBHBIX
MoJIeNiel B TPOAYKTUBHYIO
cpeny

U-3. PazpabarsiBaet
HOBBIE METOJIbI
TeHEPaTHUBHOTO ITyOOKOTO
00y4deHHUsI, CO3IaeT HOBBIC

Wi Monuduupyer
W3BECTHBIC APXUTEKTYPHI
TeHEePATUBHBIX IITyOOKHX

ceren

TE€HEPATUBHBIC APXUTEKTYPBI
(GAN, VAE, Diftfusion)
VYmeer: -

[U-1, I1Y] peanu3oBbIBaTh
TEXHUKU KOHTPOJIUPYEMOU
redHepanuu (guidance scale,
prompt engineering);
KOMOMHUPOBATh HECKOJIBKO
MOJEJIEN B MAWIUIAH; TPOBOAUTH
domain adaptation mys

CHeM(PUICCKUX JaHHBIX

[U-2, ITY] nactpauBarh
pactipenenennoe ooydenne (DDP,
DeepSpeed); onTumu3upoBaTh
MaMsITh U CKOPOCTh O0yUYCHHS
(gradient checkpointing)

[U-3, BY] skcriepuMeHTUpOBATh C
TEXHUKaMH CTaOMIIN3alNH
oOyueHus
HNmeeT npakTU4eCKU OMBIT: -

[U-1, ITY] ucnions3oBaHus
MPOABUHYTHIX METOIOB
s dexTuBHOTO OOYUCHUS
(QLoRA, DreamBooth),
ONTUMHU3ALIMHU TTpoLIecca
oOyuenwus (mondop Ir, 6aTyeii)

[U-2, ITY] peanuzauuu CIOKHbBIX
naurmIaiHoB oOydenust (multi-
stage training); UCIOJIb30BaHUS
MIPOABUHYTHIX TEXHUK
noobyuenus (LoRA,
DreamBooth)

[U-3, BY] apanranumn
CYIIECTBYIOIINX TeHEPATUBHBIX
apxutektyp (GAN, VAE,
Diffusion) mon cnenuduueckue

3a71a9u
[1IK-21 [DL-3] U-1. IIpumensier 3Haer: -
Crniocoben (mpoBOs BHIOOD U
MPUMEHSTDH U AKCIIEPUMEHTHI) [U-1, ITY] criocoOsl
(vm) U3BECTHBIC AITOPUTMBI U ONTHMU3AIMN TUTIEPIIAPAMETPOB
pa3pabaTsiBaTh OMOIMOTEeKH
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JJI yTydYIICHHA Ka4u€CTBa,



aJITOPUTMBI,
METOJIbI U
TEXHOJIOTUH
KOMIIBIOTEPHOTO
3peHus

KOMIIBIOTEPHOTO 3peHUS,
npeo0yyeHHbIE IITyOOKHe
HepoceTeBbIe MOJICITN
JUTSI TIPUKJTQTHBIX 33]1a4d
aHaJn3a N300paKCHUN U
BUJICOTIOTOKA, TIPH
HEOOXOAMMOCTH J1000yUast
U BAIHIUPYS HA
coOCTBEHHBIX HabOpax
TAHHBIX

N-2. Onpenensiet crex
TEXHOJIOTHi{, METOOB U
aJITOPUTMOB IS
MOCTPOEHUS MPOTYKTOB C
KOMITBIOTEPHBIM 3pEHHEM
(cuctemsl
BHJICOAHATIUTUKH,
MTOMCKOBBIE CHCTEMBI T10
U300paKeHUSM U T.11.)
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cocoOBI CO3JaHUS CIIOKHBIX
MMaNIUIaiHOB ayrMEHTAlUN
(albumentations)

[U-2, I[1Y] HeitpoceTreBbie
APXUTEKTYPBI JJIs aHATH3a
m3oopaxkennit VGG, Inception,
ResNet, EfficientNet u 1.1.,
0COOCHHOCTH OOy4YCHHS U
nooOyuenust; apxutektypsl FCN
u Unet B 3a/1auax CerMeHTAIINH,
(byHKUIMY TOTEPh IS 3a]1a4l
CErMEHTAIINU; OHOCTAINHHBIC
(SSD, YOLO) u nByxcraauiiHbie
(FASTER R-CNN, Mask R-CNN)
JIETSKTOPHI B 3371a4aX JETEKIUH,
(GYHKINY TOTEPh B 3a/1aue
JETSKIIUU
Ymeer: -

[U-1, TTY] paborats ¢ BUaEO:
U3BJIEUCHUE KaJIpOB, 00paboTKa
BPEMEHHBIX
MOCIIEA0BATEIBHOCTEN

[U-2, ITY] pa3pabarbiBaTh
aJITOPUTMBbI CErMEHTaLUN
u300pakeHui (paaeaeHue-
CIIUSIHUE PETUOHOB,
HOPMaJIM30BaHHBIN pa3pes rpada,
mean shift), Bkirouas
CEMaHTHUYECKYIO CEIMEHTALINIO;
MIPUMEHATH NMPeoOpa3oBaHKe
Xaga u RANSAC; npuMeHSTH
AJITOPUTMBI JETEKIIUN
XapaKTEPUCTUUYECKUX TOUEK
(nerextop Xappuca, IETEKTOP
®ectrepa, SUSAN, 6110081,
DoG); npuMeHsSTh 1eCKPUIITOPHI
n3zo0paxenuii, Haripumep, SIFT; -

[U-1, ITY] pa3pabarbiBaTh
aJTOPUTMBbI CErMEHTALUU
n300pakeHUi, TPUMEHATh
AJITOPUTMBI JETEKIIUN
M300paKeHH
HNmMeet npakTHUECKUI OMBIT: -

[U-1, ITY] cpaBHEHUS pa3HbIX



pe00yYeHHBIX MO KOHKPETHYIO

3a/1a4y MOJEJIEH; TPOBEICHUS
transfer learning Ha cBOMX
TaHHBIX; -

[U-1, ITY] co3nanust CIOAKHBIX
nanIIaifHOB, pabOTHI C BUIEO,
U3BJICYCHUS KaPOB, 00pabOTKH
BPEMEHHBIX PSIOB

[1K-22 [ML-6] H-1. O6GocHOBBIBAET

Crniocoben CrIocOOBI M BAPUAHTEI
IOPUMEHATh | [IPUMEHEHMS aIrOPUTMOB
aJITOPUTMBI o0y4eHus ¢
0o0y4eHus ¢ |IOJKPEIICHUEM B 3a/1a4ax|
MOAKPETIIIEHUEM WU, Brirouast ux

npeoOpa3zoBaHue 1
aJanTaIuio K crernupuke
3aa9u

3Haer: -

[U-1, I[TY] TD-meToabl U METOMBI
MonTe-Kapno aiist oOydenus
areHTa; -

[U-1, I[1Y] ocHOBHBIE Kiacchl RL-
anroputmoB: Q-o0yueHue,
SARSA, Policy Gradient u ap.,
UX JOCTOWHCTBA U HEJJOCTATKH
Ymeer: -

[U-1, ITY] 3agaBath 11€J1b areHra ¢
IIOMOIIBIO ITOJIHOTO
BO3HArpaXkJICHMUS,
BO3HATPAXKICHUS C
obOeclieHeHreM, JIIMO1a-10X04a; -

[U-1, [1Y] anantupoBath
crangaptasie RL-anropurmsl k
YCIJIOBUSM 3aJa4u, IPOBOAUTH
anmnpoKCUMaIuoo QyHKIUN
LIEHHOCTH arcHTa, B TOM YHCIIE C
IIOMOIIIBbIO CTpaTEruu
HNmeet npakTU4eCKUM ONBIT: -

[A-1, ITY] ucnons3oBanus TD-
METOJIOB U ME€TOJI0B MOHTE-
Kapno nns oOyuenus areHra; -

[U-1, T1Y] pa3pabotku
a/laliTUBHOTO areHTa; -

[U-1, ITY] npumenenus
aJITOPUTMOB 00yUYEHUS C
noAkperyieHnem B 3agadax MU,
BKJIIOYasi UX IpeoOpazoBaHuE U
aJanTanuio K crienuduke 3anauu

[IK-23 [FC-2] | U-1. Pa3BuBaeT MeTo/bl
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3Haer: -




Cnocoben
MIPOBOJIUTH
(bpoHTHpHBIE
WCCJICIOBAHHUS B
obnacTu
(byHIaMeHTaNbH
BIX U
TeHEPATHBHBIX
Mozenei

MepeHoca 3HaHHUM ¢
ajanTanmuen Moaenei

U-2. Uccnenyer u co3gaet

METOJIbI ayTMEHTAIIH
OOJIBIIINX SA3BIKOBBIX
monenei (LLM) 6e3
aJanTaiuy MoJene
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[U-1, BY | npuHIUIIBI 1 METO/BI
TepeHoca 3HAHUH M aJIalTallux
MOJIeJIel B KOMIIBIOTEPHOM
3pEHUH; -

[U-1, BY] apxuTekTyphbl
reHepatuBHbIX Mozeneil (GAN,
VAE, Diffusion Models,
Autoregressive Models u ap.),
MPUHIIUIIBI O0y4YEeHUS
TE€HEPATUBHBIX MOJEIECH
(bynkuu motepsp, adversarial
training, cradmIM3anus
0o0y4deHwms); -

[U-2, BY] ocHOBBI prompt
engineering : zero- few-shot,
chain-of-thought, prompt
chaining; paboTbI ¢ BEKTOPHBIMH
BbJI , RAG-cucTtemamu u
areHTamu; -

[U-1, BY] coBpemeHHbIE
HaIpaBJIEeHUS HCCIe0BaHUN B
001acTH TeHEePaTUBHBIX MOJIEIEH
(NLP, kommiproTepHO€E 3peHue,
CHUHTE3 MYJIBTUMOJATHHON
nHbOpMaIun)

YMmeer: -

[U-1, BY ] npumeHaTh
CYIIECTBYIOIINE UHCTPYMEHTHI
JUTsl peajii3aliiy IpoLeccoB
MepeHOoca 3HaHUM U aJlanTaluu
MoJeIIeH; -

[U-1, BY] pa3pabarbiBars,
oOyyarb U HaCTPauBaTh
reneparuBHbie Mozenu (PyTorch,
TensorFlow, JAX); pabotatb ¢
¢petimopkamu (Hugging Face
Diffusers, KerasCV, GANIib);
00pabarsIBaTh JaHHbBIE
(HOpManM3anusi, ayrMEeHTaIus,
pabota ¢ naraceramu);
MOJU(HUIIMPOBATH U YITydIIaTh
CYIIECTBYIOIUE APXUTEKTYPHI;
OILIEHUBAThH KA4ECTBO T€HEPAIIH




(FID, Inception Score,
Precision/Recall nnst GAN); -

[U-2, BY] pa3pabaTsiBaTh
3¢ peKTUBHBIC TPOMTHI JIJIs1
pelIeHus 3a1a4 ¢
ucnonb3oBanuemM LLM (zero- few
-shot, chain-of-thought, prompt

chaining, instruction tuning);
npoaBUHYThIX RAG-cucrem;
areHToB C BHI30BOM (DYyHKIUI; -

[U-1, BY] npoekTupoBanus
SKCIIEPUMEHTOB C
WCITOJIb30BAaHUEM T€HEPATUBHBIX
MoZeNnen
HNmeeT npakTU4eCKUM OMBIT: -

[U-1, BY] renepanuu

U300paKeHUM, TEKCTA, MYy3bIKH,
3D-Mopenei; ucob30BaHus B
JionofHeHHOM peaibHOCTH (AR),
IM3aiiHe, Meaua; -

[U-2, BY] co3manus
3¢ PEKTUBHBIX TIPOMTOB U
are"ToB ¢ nomoimbio LangChain,
CrewAl; peanuzauuu RAG-

CHCTEM C UCTIOIb30BaHUEM
BekTopHBIX B/l (FAISS, Chroma);

[A-1, BY] mouncka HOBBIX
penieHuii B obnactu
TE€HEpPaTUBHBIX MOJAEIICH

I1K-24 [FC-3]
Cnocoben
POBOUTH

¢bpoHTHpHBIE

uccnenoBanus B [1-2. Mccnenyer u co3naet

obacTu
yIIpaBJICHUS,
peleHus,
AI'CHTHBIX U
MYJIBTHATCHTHBIX
CUCTEM

U-1. Pa3pabareiBaet
AITrOPUTMBI O0YUEHUS C
MOAKPETUICHUEM

Ar¢HTHBIC CUCTCMbI
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3Haer: -

[U-1, BY] anroputmbl 00y4eHUs C
nozakperuienueM (Q Learning,
SARSA u 1p.;. iMHaMHU4YECKOE
IIPOrPaMMHUPOBAHUE; METOBI

Mounre-Kapno; npuHmmn
00y4eHHsI Ha OCHOBE BPEMEHHBIX
pasnnuui; -

[U-1, BY] ¢dynnamenTanbHbIe
KOHLIETILINY TEOPUH YIIPABIEHUS,

MHOT'OYPOBHEBOTO U



MHOTOKPUTEPHAIBHOTO NPUHATHUS
peLIEHUI; TPUHIUIIBI
(YHKLIMOHUPOBAaHMS aBTOHOMHBIX
areHTOB U MYJIBTHAr€HTHBIX
CUCTEM
Ymeer: -

[U-1, BY] npoBoauth
anmnpoKCUMAaIMio GyHKIINH
LIEHHOCTHU areHTa ¢ MOMOIIIbIO
TyOOKHUX HEHPOHHBIX CETEH;
peaau30BOBaTh MOKCK IO JIEPEBY
meroaoM Monte-Kapio; -

[U-2, BY ] npumeHsTH
MapKOBCKHE IIPOLECCHI TPUHATHS
penieHui 11 MOIeIMPOBaHUS
cpel B 00y4eHUH C
MOJIKPETVIEHHEM
HNMeet npakTU4eCKUi OIBIT: -

[U-2, BY] coznanust areHTHOU
CHCTEMBI C IIOMOIIBIO IITYOOKUX
HEHUPOHHBIX CETEN HAa OCHOBE
00y4eHUs C MOJKPENIICHUEM; -

[U-1, BY ] npumenenus
QJITOPUTMOB 00yUYEHHUS C
HOZIKPETITICHUEM ISl PEIICHHUS
NPaKTUYECKHX 3a/1a4; -

[U-1, BY] noucka panuoHanbHbIX
pELIEeHH B yCIOBUAX
HEONPEIENEHHOCTU U

OTrPaHUYEHHOCTH PECYPCOB; -

[A-2, BY] uccnegoBanus u
CO34aHUA arCHTHBIX 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

HUcropus Poccun

dunocodus

Ynpaenenue UT-
MpOeKTaMu

ba3s1 manHBIX
NoSQL

ba3bl jaHHBIX

YuciaeHHbIe
METO/IbI

CoBpemMeHHbIE
SI3BIKH
NpOrpaMMHUPOBaH
Ul BBICOKOTO
YPOBHS

AJNTOPUTMBI U

CTPYKTYpPBI
JAHHBIX

dusnueckas
KYIIETypa

OCHOBBI
pacnpeneneHHbIX
1 00JIAYHBIX
BEIYHCIICHHIN
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Wuoctpannblit
SI3BIK

Kommerorepnsie
ceTH

MaremaTuyecKkui
aHaju3

JIluneiinas
asredpa u
aHaJUTHYECKAast
reOMeTpUs

HuckpetHas
MaTreMaruka

Beenenue B
MIPOEKTHYIO
JIeSITEILHOCTD

Apxurekrypa
BBIYUCIIUTEIBHBIX
CHCTEM

IIporpammupoBan
ne Ha C++

OnepanroHHbIE
CUCTEMBI

OCHOBBI
poccuiickoit
TOCYIapCTBEHHOC
™
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CrenuanbHble
TJIaBEI
MaTeMaTHKH

MaremaTuyeckas
CTaTUCTUKA U
OailieCOBCKHE
MOJENHN

IIporpammupoBan
ne Ha Python

IIpoexTupoBanue
YeN0BEKO-
MAaIIMHHOTO
uHTepdeiica

TexHooruu u
CHCTEMBEI
00paboTKH
OOJIBIINX TaHHBIX

OCHOBHI 3allUThL
JJAHHBIX B
HUHTCIIJICKTYaJIbH
BIX CUCTEMAX

IIporpammuas
WH)KEHEePHs

MeTtonasl
ONTUMM3AIHN

Co6op, aHanus u
npenodpaboTka
JIAHHBIX B
MAIIHHHOM
o0y4eHuu
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TectupoBanue
IIPOrpaMMHOIO
obecreyeHust

JuckperHas
ONTHMU3ALIUSL

Ananus
BpEMEHHBIX
psanoB

Ocuossl DevOps

Web-
[POrpaMMHUPOBaH
7€ IS CUCTEM
I/ICKyCCTBeHHOFO
HHTEIUIEKTa

MamunHoe
o0yueHue

Bricokonponsson
UTENbHbIE
napaseabHble
BBIYHCIICHHS

MaremaTuyeckas
JIOTUKa

Be3omacHocTh
JKHA3HENEATENBHOC
TH

Teopus
BEpOSATHOCTEH
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Tpexk
HHTY CTPUAIILHOTO
napTHépa

dusnueckas
KyIIBTypa ¥ CIIOPT

AnantuBHas
¢usnueckas
KyJBTypa ¥ CHOPT

dutHec

CuoBbIe BUJIBI
criopra

Co1uanbHbIe,
IIPaBOBBIE U
JTHYECKHE
BOIPOCHI
HCKYCCTBEHHOTO
HMHTEJUIEKTa

OKcnepTHbIE
CHCTEMBI

WHTemexTyaibsH
BIH aHAIU3
JTAaHHBIX

I'my6oxue
HEHPOHHBIE CETH

OCHOBBI
KOMITBIOTEPHOTO
3peHHs
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IIpoekTHo-
UCCIIEN0BATENbCK
uit ceMHHap

WurennexryanbHa
s1 00paboTka
€CTECTBEHHOTO
SI3BIKA

OO6yueHue ¢
MOKPEIUICHAEM

MarmmHHoe
oOyueHue Ha
HECTaHJapTHBIX
JTAHHBIX

T'eneparuBHbIE
HEHUpPOHHBIE CETH

Pazpabotrka
IUpPOBBIX
CEPBHCOB C
HCIIONB30BAHAEM
LLM

IIporpammupoBan
ne Ha si3bike C#
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOTO
MHTEIJICKTa

61




IIporpammupoBan
ue Ha s3bIke Java
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOIO
UHTEJIEKTa

MeTtonasl
MIPOrHO3UPOBAHUS
COLIMAJIBHO-
3KOHOMHYECKOTO
pa3BHTHS

Mukpo- u
MaKpOIKOHOMUYE
CKHE OCHOBBI
Ou3HecC-pelIeHu

YuebHas
MIPAaKTHKA
(TexHOMOTHYECKA
sI, IPOEKTHO-
TEXHOJIOTUYeCKast
) (2 cemectp)

IIpousBoacTBeHH
ast MpaKTHKa
(mayuHo-
HCCIIEI0BATENBCK
as pabora) (7
cemecTp)

IIpousBoacTBeHH
ast paKTHKa
(nayuHo-
HCCIIEI0BATETbCK
as pabora) (5
CeMecTp)
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IIpousBoacTBeHH
ast MpaKTHKa
(mpoexTHO-
TEXHOJIOTHIECKasl,
CTaXUpOBKa) (4
cemecTp)

IIpousBoacTBeHH
asi MpaKTHKa
(TexHONMOTHYECKA
s, IPOCKTHO-
TEXHOJIOTU4ecKas,
CTaXHPOBKa) (6
ceMecTp)

IIpon3BoacTBEHH
ast paKTHKa
(mpexauIuIOMHas,
CTaXUPOBKA) (8
CeMecTp)

OcHOBBI
pa3paboTKu u
aHaIM3a
QITOPUTMOB*

DyHKIMOHAIIBHOE
1 JIOTHYECKOE
IIPOrpaMMHUPOBaH
ne*

MoOuinbsHas u BeO
-pa3paboTka
CHCTEM
UCKYCCTBEHHOTO
HMHTEIIEKTa*
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BusyansHoe
MPOrpaMMHUPOBaH
ue 71 CUCTEM
HCKYCCTBEHHOTO
WHTEIeKTa*
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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

HUcropus Poccun

Dunocodus

Vmpasnenue UT-
MIpOEKTaMu

Bba3p1 manHbIX
NoSQL

ba3s1 manHBIX

YucneHHbIC
METO/IBI

CoBpeMeHHbIe
SI3BIKH
MIPOTrpaMMHPOBaH
1Sl BBICOKOTO
YPOBHS

ANTOPUTMBI U

CTPYKTYpBI
JaHHBIX

dusnueckas
KyJIbTypa

OCHOBBI
pacnpeneneHHbIX
¥ 00JIauHBIX
BBIYMCIICHUH
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Wuoctpannblit
SI3BIK

Kommerorepnsie
ceTH

MaremaTuyecKkui
aHaju3

JIluneiinas
asredpa u
aHaJUTHYECKAast
reoMeTpus

HuckpetHas
MaTreMaruka

Beenenue B
MIPOEKTHYIO
JIeSITEILHOCTD

Apxurekrypa
BBIYUCIIUTEIBHBIX
CHCTEM

IIporpammupoBan
ne Ha C++

OnepanroHHbIE
CUCTEMBI

OCHOBBI
poccuiickoit
TOCYIapCTBEHHOC
™
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CrenuanbHble
TJIaBEI
MaTeMaTHKH

MaremaTuyeckas
CTaTUCTUKA U
OailieCOBCKHE
MOJENHN

IIporpammupoBan
ne Ha Python

IIpoexTupoBanue
4eJI0BEKO-
MAaIIMHHOTO
uHTepdeiica

TexHooruu u
CHCTEMBEI
00paboTKH
OOJIBIINX TaHHBIX

OCHOBHI 3allUThL
JJAHHBIX B
HUHTCIIJICKTYaJIbH
BIX CUCTEMAX

IIporpammuas
WH)KEHEePHs

MeTtonasl
ONTUMM3AIHN

Co6op, aHanus u
npenodpaboTka
JIAHHBIX B
MAIIHHHOM
o0y4eHuu
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TectupoBanue
IIPOrpaMMHOIO
obecreyeHust

JuckperHas
ONTHMU3ALIUSL

Ananus
BpEMEHHBIX
psanoB

Ocuossl DevOps

Web-
[POrpaMMHUPOBaH
7€ IS CUCTEM
I/ICKyCCTBeHHOFO
HHTEIUIEKTa

MamunHoe
o0yueHue

Bricokonponsson
UTENbHbIE
napaseabHble
BBIYHCIICHHS

MaremaTuyeckas
JIOTUKa

Be3omacHocTh
JKHA3HENEATENBHOC
TH

Teopus
BEpOSATHOCTEH
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Tpexk
HHTY CTPUAIILHOTO
napTHépa

dusnueckas
KyIIBTypa ¥ CIIOPT

AnantuBHas
¢usnueckas
KyJBTypa ¥ CHOPT

dutHec

CuoBbIe BUJIBI
criopra

Co1uanbHbIe,
IIPaBOBBIE U
JTHYECKHE
BOIPOCHI
HCKYCCTBEHHOTO
HMHTEJUIEKTa

OKcnepTHbIE
CHCTEMBI

WHTemexTyaibsH
BIH aHAIU3
JTAaHHBIX

I'my6oxue
HEHPOHHBIE CETH

OCHOBBI
KOMITBIOTEPHOTO
3peHHs
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IIpoekTHo-
UCCIIEN0BATENbCK
uit ceMHHap

WurennexryanbHa
s1 00paboTka
€CTECTBEHHOTO
SI3BIKA

OO6yueHue ¢
MOKPEIUICHAEM

MarmmHHoe
oOyueHue Ha
HECTaHJapTHBIX
JTAHHBIX

T'eneparuBHbIE
HEHUpPOHHBIE CETH

Pazpabotrka
IUpPOBBIX
CEPBHCOB C
HCIIONB30BAHAEM
LLM

IIporpammupoBan
ne Ha si3bike C#
Ui pa3paboTKu
CHCTEM
HCKYCCTBEHHOTO
MHTEIJICKTa
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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

YuebHas
MIPAaKTHKA
(TexHOMOTHYECKA
sI, IPOEKTHO-
TEXHOJIOTUYeCKast
) (2 cemectp)

IIpousBoacTBeHH
ast MpaKTHKa
(mayuHo-
HCCIIEI0BATENBCK
as pabora) (7
cemecTp)

IIpousBoacTBeHH
ast paKTHKa
(nayuHo-
HCCIIEI0BATETbCK
as pabora) (5
CeMecTp)
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IIpousBoacTBeHH
ast MpaKTHKa
(mpoexTHO-
TEXHOJIOTHIECKasl,
CTaXUpOBKa) (4
cemecTp)

IIpousBoacTBeHH
asi MpaKTHKa
(TexHONMOTHYECKA
s, IPOCKTHO-
TEXHOJIOTU4ecKas,
CTaXHPOBKa) (6
ceMecTp)

IIpon3BoacTBEHH
ast paKTHKa
(mpexauIuIOMHas,
CTaXUPOBKA) (8
CeMecTp)

OcHOBBI
pa3paboTKu u
aHaIM3a
QITOPUTMOB*

DyHKIMOHAIIBHOE
1 JIOTHYECKOE
IIPOrpaMMHUPOBaH
ne*

MoOuinbsHas u BeO
-pa3paboTka
CHCTEM
UCKYCCTBEHHOTO
HMHTEIIEKTa*
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Busyansnoe
MPOrpaMMHUPOBaH
ue 71 CUCTEM
HCKYCCTBEHHOTO
WHTEIeKTa*

*(hakynbTaTUBHBIC JUCIUILIHHbI
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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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