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PaGouas mporpamMma rocyaapCTBEHHOM UTOTOBOM arrecTaniny « BeimonHeHue v 3alIMTa BBITYCK-
HO# KBalM(UKAIMOHHON PabOThI) COCTABIIEHA B COOTBETCTBUM C (DefiepanbHbIM FOCYIapPCTBEH-
HBIM 00pa30BaTeIbHBIM CTaHAApTOM BhICcIIero oOpazoBanus (OI'OC BO) no manpasieHuto mnoj-

rotoBku 02.03.02 dynnamentanbHas nHpopMaTuka U UHPOPMAITUOHHBIE TEXHOJIOTHH.
[Tporpammy coctaBwi(u):

C.I'. Cuuuna, nouenr kabeaps: UT,

KaHIWIAT TCXHUYCCKHMX HAVK
H.0. ®amunus, 10IKHOCTh, YYSHAs CTEleHb, YISHOE 3BaHHE

T.A. Tlpuxoasko, goueHt kadeapsl BT, _
KaHJIUIAT TEXHHYECKUX HAYK il !__(

H.0. damunus, JAOJGKHOCTE, YUeHas CTEICHb, YYSHOE 3BaHHEe MOAIHCE

NOAINHCE

B.B. IToakomsun, gouent kadeapsl UT,

KaHIUIAT (DM3HKO-MATEMATHYECKHX HAVK
H.0. (Daer‘lJIHH.. JA0JGKHOCTR, YU€Hast CTENEHb, YUEHOC 3BaAHHE [MOJAIIHCH

E.E. Ilonynaunosa, gouent kadeapst BT, AR /
KAHIMJIAT TEXHHYECKUX HAVK _( N\

H.O. (Dammmﬂ. JAOJGKHOCTE, YYeHas CTEICHb, YYSHOE 3BaHHe 7 4 IMMOJIHCH
\

O.B. Pynenko, gouent kabeapst BT, //

KaHJIUIAT TEXHUYECKUX HAVK \ )

H.0. (Dammmﬂ. JAOJGKHOCTE, YUeHas CTEICHb, YUSHOE 3BaHHE [MOJIHUCH

A.C Kyk, nouent kadeapst BT,

pvk Harnp O00 «ATtnac KOHCAJITHHDY
H.0. ®amunus, 10IKHOCTh, YYSHAs CTEleHb, YISHOE 3BaHHE IO JIMTHCE

PabGouas nporpamMMa JUCIUILIHHBI YTBEPKACHA HA 3aCEIaHUH LIEHTPA HCKYCCTBEHHOT'O MHTEI-
sekTta mpoTokosa Ned ot «14» mas 2026r.
PykoBoauTens nenrpa MU

A. B. Kosanenko

yTBep}l{ﬂeHa Ha 3aCcJaHHuHu y‘{eﬁHO—MeTOD,I/I‘-ICCKOﬁ KOMHCCHH d)aKynBTeTa KOMIIBIOTCPHBIX

TEXHOJIOTUH U MPUKIIAIHON MaTeMaTHKH ¥

npoTokoa Ne3 ot «15» mas 2026r.

[Tpeacenarens YMK ¢axynbrera == --_-}./,/'"

H. 0. Jlo6poBonbckas E== ="
TIOJITHCE

Penenzentst:

MocToBoii EBrennii Bukroposud, renepanbbiil qupexktop OO0 «llopran-HOry,

e-mail: mostovoy(@portal-yug.ru

Jlyuenko EBrenuit BennaMuHoBUY, JOKTOP YKOHOMHYECKUX HAyK, KAHJAMIAT TEXHUYECKUX HaYK,
npogeccop kadeapbl KOMIBIOTEPHBIX TEXHOJIOTUN U cucteM DenepanbHOrO rocyaapcTBEHHOTO
010/ )KeTHOE 00pa30BaTeIbHOE YUPEKACHUE BhICIIEro oOpa3oBanus «KyOaHCckuii rocyiapcTBeH-
HBII arpapHbli yHuBepcutetr umenu W.T. TpyOoununay, e-mail: prof.lutsenko@gmail.com



1 .Iean u 3axaun rocygapcreennoii urorosoii arrecranuu (FMA)

®denepanbHBIM rOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM BBICIIETO 00Opa30BaHUS
MPEIYCMOTPEHO BBIMIOJIHEHUE BBITYCKHON KBaNU(DUKAIIMOHHONW paOOTHI, 4TO MO3BOJISIET OL[CHUTH
HE TOJBKO OBJIA/ICHHUE BBHIMTYCKHHKOM BBICHIETO YU4E€OHOTO 3aBEJICHUS TEOPETHUYECCKHUMH 3HAHUS-
MU, HO U YMEHHE TPUMEHHUTD ITH 3HAHUS HA MIPAKTHKE.

Heabro rocygapcTBEHHON UTOTOBOM aTTECTAllMU SIBJISIETCS ONPENETIECHUE COOTBETCTBUSA
Pe3yIbTaTOB OCBOCHUS 00YyYarOIMMUCS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl TPEOOBAHUIM
(beneparbHOTO TOCYIApCTBEHHOTO OOpa30BATENBHOTO CTAaHIAPTa BHICIIEr0 OOpa3oBaHUS II0
Hanpasinenno 02.03.02 dynnameHTanbHas WHGOpMATHKAa ¥ WH(DOPMAIMOHHBIE TEXHOJIOTHH,
npoueamemMy odydenue no nporpamme «CoBpeMEHHbIE METObl MAIIMHHOTO O0yUY€HUs U KOM-
MBIOTEPHOTO 3PEHHS», YPOBHSA CPOPMHUPOBAHHOCTH YHUBEPCAIBHBIX, 00HIEPOdeCcCHOHATBHBIX
1 TPOPECCUOHAIBHBIX KOMIETEHIIUN M CTETICHH TOTOBHOCTH BBITYCKHHKA K BBITIOJIHCHHUIO TIPO-
(heccHOHANBHBIX 3a7a4.

OCHOBHBIMH 32Ja4aMHU BBIOJTHEHUS U 3aLIUTHI BBITYCKHBIX KBAIM(PUKAIIMOHHBIX pa0OT
SIBJIIIOTCSA CIIEYIOLINE:

- CUCTEMAaTHU3allNs, 3aKpeIUIEHUE U PACIIUPEHNE 3HAHUN U YMEHUN 00ydaromerocs
IOpHU pEIIeHWH KOHKPETHBIX MpOo(ecCHOHANbHBIX 3a7ad C MPUMEHEHHEM TEXHOJOTHUH HCKYC-
CTBEHHOI'0 MHTEJJIEKTa 110 TEMaM, [1I0CTAaBJIEHHBIM COBMECTHO C MHAYCTPUAIbHBIMU MapTHEPAMHU
IpOrpamMMBbl;

- pa3BUTHE YMEHHUS KPUTUYECKHU OLEHUBATh U 0000LIaTh TEOPETUUECKUE MOJIONKE-
HUs, BbIpabaThiBaTh COOCTBEHHYIO TOUKY 3pEHUS CTYAEHTA II0 pacCMaTpUBAEMbIM MpoOIeMaM;

- olpejieNieHue YPOBHS OATOTOBKH BBIITYCKHUKA K CAMOCTOSITEIIbHOM padoTe;

- dbopMupOBaHHEe MOTHUBAIMH BBHITYCKHUKOB HA JaJbHEHINEE MOBHIIICHUE YPOBHS
KOMITIETCHTHOCTH B W30paHHOM chepe npodecCHoHaNbHOM IeITeIbHOCTH Ha OCHOBE YTy OIeHUs
Y pacUIMPEHUs TOJTYyYEHHbBIX 3HAHUI U HABBIKOB;

- MIPUMEHEHHE TIOJIYYCHHBIX 3HAHUN TIPH PEIICHUH MPUKIIAIHBIX 33/1a4 110 HalpaB-
JICHUIO MOJTOTOBKH (CIEeMaIbHOCTH).

- CTUMYJIHpPOBAaHUE HEOOXOMUMBIX JUIsl IPAKTUYECKON JIEeATEIIbHOCTH HABBIKOB Ca-
MOCTOATEJIBHOM aHAJTUTUYECKON M UCCIeI0BATEIbCKON pabOTHI.

2.Mecto 'MA B cTpyKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

l'ocynapcTBeHHast UTOroBas aTrTecTallus, 3aBEpLIAIOIIAs OCBOCHHE OCHOBHBIX 00pa3oBa-
TEJIBHBIX IIPOrpaMM, SIBJISETCS 00s13aTEIbHON UTOTOBOM aTTecTalleil 00yJaromuxcsl.

«BbInoaHEeHKE U 3a1KTa BBITYCKHON KBaNU(UKamOHHONW paboTel» oTHOCHUTCS K biioky 3
«I"ocynapcTBeHHast UTOroBas arrecTalys» y4eOHOTo MJIaHa.

K rocynapcTBeHHBIM aTTeCTalMOHHBIM MCIBITAHUAM, BXoIamMM B coctaB I'MA, nomyc-
KaeTcs CTyJEHT, HE MMEIOLIMM aKaJeMHUYeCKOl 3a/J0/PKEHHOCTH U B IOJIHOM OOBbEME BBINOJI-
HuBLMH yueOnsIit miuan OIIOII BO.

BoimyckHas kBanu@ukaluoHHas paboTa SBISIETCS 3aKJIIOUUTENbHBIM HCCIEJOBAHUEM
BBIITYCKHHMKA BBICIIEr0 y4eOHOI0 3aBeJIeHHs, Ha OCHOBE KoToporo ['ocynapcTBeHHast aTTecTaly-
OHHasl KOMUCCHSI BBIHOCHUT PELICHUE O NMPUCYKICHUN KBAIH(UKAIMKN «OaKantaBpy MpU YCIOBUH
YCIEIIHOM clauy rocyapCTBEHHBIX 3K3aMEHOB.

3. Ilepeyenn MIAHUPYEMBIX Pe3yIbTATOB 00y4enus npu npoxoxaenuu FHUA, coor-
HECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTaTAMHU 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMbl

l'ocynapcTBeHHast uToroBasi aTTecTalusl MPU3BaHa ONpPEAEIUTh CTENeHb C(OPMUPOBAH-
HOCTH KOMIIETEHIIMI [] TeOpeTHYecKue 3HAHWS U MPAKTUYECKUE HABBIKM BBITYCKHUKA B COOT-
BETCTBUM C KOMIIETEHTHOCTHON MOJIEIIBIO.

B wacTtHOCTH, TpOBEpsAeTCcs 00naaHue BBITYCKHUKAMU KOMIIETEHLUSAMHU B 00JIacTH clie-
JOYIOIIUX TPEAYyCMOTPEHHBIX 00pa30BaTEIbHBIM CTAHIAPTOM BHUIOB NPO(ECCUOHAIBHON nes-
TEJIBbHOCTH:



npoeKkmHuasi u npOMB’GOOCWl@eHHO-m€XHO.7102u’-I€CKa}Z oessmenbHOCMb.

— IPUMEHEHHE MaTeMaTHYECKHX METOA0B UCCIIEOBAHUS NHPOPMALIMOHHBIX U HMHUTALU-
OHHBIX MOJEJEH 10 TEMaTUKE BBINOJIHAEMBIX NPUKIAIHBIX HAYyYHO-UCCIENOBATEIbCKUX WIIN
OIBITHO-KOHCTPYKTOPCKHUX padoT;

— HCCIIEJIOBAaHNE aBTOMATHU3MPOBAHHBIX CHCTEM M CpeACTB 00paboTku HHGOpMaLuwy,
CPEICTB aAMMHUCTPUPOBAHUS U METOJIOB YIIPaBJICHUS 0€30IaCHOCTHIO0 KOMITBIOTEPHBIX CETeH;

— U3yYEHUE DJIEMEHTOB IPOEKTUPOBAHUS CBEPXOOJBIINX MHTEIPAJIbHBIX CXEM MOJEIH-
poBaHMe U pa3paboTKa MaTeMaTHYECKOro 00ecreueHus] ONTHYECKUX UM KBAHTOBBIX AJIEMEHTOB
JUIsl KOMIIBIOTEPOB HOBOT'O IMIOKOJICHHUSI;

— pa3paboTka MPOrpaMMHOTO U UH(POPMAIIMOHHOTO 00ecreueHns KOMIBIOTEPHBIX CETel,
ABTOMATHU3UPOBAHHBIX CHCTEM BBIYHCIUTENBHBIX KOMIUIEKCOB, CEPBHUCOB, ONEPAIMOHHBIX CH-
CTEM U paclpe/eIeHHbIX 06a3 TaHHBIX;

— pa3paboTKa M MCCIeI0OBaHNE AITOPUTMOB, BRIYMCIUTEIBHBIX MOICTICH U MO/IeIeH 1aH-
HBIX JUISl peaJIi3alliy JIEMEHTOB HOBBIX (MJIM M3BECTHBIX) CEPBUCOB CUCTEM MH(POPMALIMOHHBIX
TEXHOJIOTHi;

— pa3paboTKa apXUTEKTYpbl, AITOPUTMUUYECKUX U IPOTPAMMHBIX PEIIEHUI CUCTEMHOTO U
HPUKIIAJHOTO TPOrpaMMHOTI0 00ecIeueHus;

— U3Y4YECHHE SI3BIKOB IIPOTPAaMMUPOBAHUS, AITOPUTMOB, OMOIMOTEK U AKETOB NPOrpamm,
IIPOJTyKTOB CUCTEMHOI'0 U IPUKIJIAJHOTO IPOrPaMMHOI0 00ecIieueHus;

— U3y4eHue u pazpaboTka cucteM UGPOoBOil 00pabOTKM M300paKEHUM, CPEICTB KOMITb-
I0TEpHON IpaduKu, MyJIbTUMEANA U ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHMS;

— pPa3BUTHE U MCMOJIb30BAaHHE MHCTPYMEHTAJIBHBIX CPEICTB, aBTOMaTU3UPOBAHHBIX CH-
CTE€M B HAYYHOW U NPAKTUUECKOHN JESITEILHOCTH.

ITo utoram 'MA mpoBepsieTcst CTENeHb OCBOCHHS BBITYCKHUKOM OOIIEKYIbTYPHBIX, 00-
menpopecCUOHANBHBIX U IMPO(ecCHOHANbHBIX KOMIIETEHIIMM, OTHECEHHbIE K TEM BHUAAM IpO-
(eccuoHaNbHOM JN1eATENIBHOCTH, Ha KoTopble opueHTHpoBaHa OIIOIl u mpexycMOTpeHHBIX
®I'OC BO mno nampasienuto 02.03.02 dynaamenTtanbHass nHopMaTHKa U UH(POpPMAIIMOHHBIE
TEXHOJIOTHH, TpoleaneMy o0yyeHue rno nporpamMmme «CoBpeMeHHbIE METOBI MAIIMHHOT'O 00Y-
YEHUS U KOMIIBIOTEPHOTO 3PEHUS .

ITo ntoram I'MA mpoBepsieTcst CTeneHb OCBOCHUS BBIITYCKHUKOM KOMIIETCHIIUN U3 KOM-
METEHTHOCTHO-POJIEBOI MOJieNu B 001acTH HCKycCTBeHHOro uHTemekTa (KPM).

IlepeyeHb MUIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS N0 IPOrpaMMe, COOTHECEHHBIX
¢ INIAHUPYEMBIMH pe3yJbTaTaMHU 0CBOeHHs 00pa3oBaTebHOI nporpammbl (KPM)

Poab 1: Data Engineer (MH:keHep 10 TaHHBIM)
3agauu:
1. IlpoextupoBanue u noctpoenue ETL-nponeccos
Co3znanue u ONTHMH3AIIMS XPAHIUIIL JAHHBIX
Obecneuenne KauecTBa U JOCTYITHOCTH JaHHBIX
Hactpoiika nuadpactpykTyphl s 00pabOTKH OOJIBIIMX JaHHBIX
WuTerpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX
PaGora ¢ maHHBIMU B 00JIaCTH MTPUPOIOTIOIB30BAHUS, MEIULIUHBI, CBSI3H U TEJIC-
KOMMYHUKaIUM

SNk wb

Poab 2: ML Engineer (Mn:xxenep MO)
3anauu:

1. Peammsanus ML-monesneit B IpOyKTUBHBIX CUCTEMAX
OnTtuMu3anys NpoOU3BOAUTEILHOCTH U MacITaAOMpOBaHNE MoIeTe
Pa3zpabotka ML-naiinnaliHOB ¥ aBTOMATU3alLIMsI IPOLIECCOB
MOHUTOPHHT KauyecTBa MOJENIEH B IPOLYKTHBE
WuTterpanus ML-pemenuii ¢ On3Hec-mpuiIoKeHUsIMH

e



Poasb 3: MLOps (Cneumnaaucer no 3xcmiryaranuu UHN)

Samaun:

1. ABTOMaTtu3alus IpoLeccoB 00yUYeHHs U pa3BepThIBaHUS MOJIee

Al

MOHUTOPUHT OPOU3BOAUTENILHOCTH ML-cructeM
VYrpasieHnue BEpCUIMHU MOJIENIEH U TaHHBIX
Ob6ecneuenue CI/CD nnst ML-nipoekToB
Ontumuzanus BBIYUCIUTEIBHBIX PECYPCOB

YHI/IBepcaJI]:HbIe KOMIECTCHIWHU BBIMNYCKHUKOB U HHIUKATOPbI UX JOCTUKCHUSA

HaunmenoBanmue Ko nm HaumMeHOBaHUE MHIM- Pe3yabTaThl JOCTHKEHMS] YHUBEPCAJIbHONH KOMIIe-
KaTeropum KaTopa TeHIHH
(rpynmnbl) yHu-
BepcalbHBIX

KOMITETeHIIii
CucremHoe 1 YK-1
KpUTHYECKOE Crioco0eH OCyIIECTBISTh OUCK, KpUTHUECKUH aHATU3 U CHHTE3 MHPOPMALIUH, IpUMe-
MBILICHUE HATh CUCTEMHBIN TOJIXOJ IJIsl PEHICHHMSI IOCTABJICHHBIX 33124

YK-1.1

Ocy1iecTBIseT IOUCK HE0OXO-
JMMOM MH(OpPMAaLUH, OITUPasiCh
Ha pe3yJIbTaThl aHAJIN3a M0-
CTaBJIEHHOM 3aaun

OcymecTBisieT MOMCK MH(OpMAIUU B OTKPBITHIX HC-
TOYHHKAX (MHTEPHET) MO HPSMBIM 3aIIpocaM, COOTBET-
CTBYIOIIIUM MOBEPXHOCTHOMY IMOHMMaHHMIO 3a1aun. OT-
Oupaer wuHpOpManuio M0 (HOPMaJIBHBIM TPU3IHAKAM
(perreBaHTHOCTH 3a1IpPocCy).

Ha ocHoBe ananmsa 3agauul (OpMYJHPYET CIIOXKHBIE
TIOWCKOBBIE 3aIlPOChl, HCIIOJIB3YET CIICIHaIN3UPOBaH-
HbIe 0a3bl TaHHBIX, HAy4YHbIe OnOMMoTeKH. KpruTHueckn
OLIEHMBAET JJOCTOBEPHOCTh MCTOYHHKOB, OTOMPAET WH-
(hopmaryio, CyecTBEHHYIO JUIsl pELICHUS 3a/Ia4H.
Brnaneer crpaterusiMu Tiy0oKoro HMH(GOPMAIMOHHOTO
TIOWCKa, BKJIOYas paboTy ¢ IUIaTHBIMH U 3aKPBITBIMH
pecypcamu, MaTeHTHBIMU 0a3aMHu, JaHHBIMU Ha nHOMc-
MOJB3YET NPUHLUIBI IPOSKTHOH METOMOJOTHH JUIs
penieHus: NpopecCHOHATBHBIX 3a1aq

CTpaHHBIX s3bIKax. [IpoBoanT cuHTE3 MHPOPMANNN U3
Pa3HOPOJHBIX MCTOYHHMKOB, BBIIBISET WMH(OpPMAIMOH-
HBIE JIAKYHBI M HaXOJUT IyTH X 3aroyiHeHus1. Popmu-
pYeT IeNOoCTHYI0 MH(POPMAIMOHHYIO KapTHHY IO MpO-
Gneme.

YK-1.2

Bribupaer onTuManbHBI BapH-
aHT pellIeHMs 3a/1a4H, apryMeH-
TUPYS CBOH BBIOOD

Bri6upaer BapuaHT penieHus U3 NPeaoKEeHHBIX, MPHU-
BOJIUT MPOCTEHIINE apryMEeHTHI (JIOTHYEeCKHE WIIM OC-
HOBaHHBIC Ha OUYEBUIHBIX (axTax).
CamocrosTensHo (GOPMHUPYET U CPAaBHUBAET HECKOJIBKO
BapHaHTOB pelIcHUH. BpiOupaer onTtuMaibHbIA BapH-
aHT, apryMEHTUpYsl CBOW BBIOOp Ha OCHOBE aHaNM3a
KIIIOUCBBIX KPUTEPUECB  (3PPEKTHUBHOCTD, PECYPCHI,
BpeMs). YUHUTBHIBa€T YacTh MOCIEACTBUN TNPUHITOTO
pereHus.

CHCTEeMHO aHATM3UPYET 33/1a4y, TeHepUPYET MIHPOKHI
CIIEKTp aJbTEpHATHB, B TOM YHCJIE HEOYCBUIHBIX. BBI-
OmpaeT ONTHMAaJIbHOE pEIIeHHE, MPOBOAS KOMIUIEKC-
HYIO OIICHKY I10 MHOKECTBY KPHTEPHEB, BKIIIOYas JOJ-
TOCPOYHBIE TIOCHENCTBUSI W PHUCKH. JleMOHCTpHpyer
CIOCOOHOCTh OTCTaWBaTh CBOH BHIOOp B IIMCKYCCHH,
MIPEIBOCXHIIAS KOHTPAPTYMEHTHI.

PaspaboTtka u
peanuzanusi
MPOEKTOB

YK-2

Crioco0eH ompenenaTh KPyT 3a7a4d B paMKax MOCTAaBJICHHOM eI U BBIOMPATh ONTUMAIh-
HBIE CIIOCOOBI X PEIICHUS, HCXOS U3 ACHCTBYIONINX MPAaBOBBIX HOPM, UMCIOIIIUXCS pe-

CYpPCOB M OT'paHUYEHH

YK-2.1
Ilorumaer CYIIHOCTBb IIPaBoO-
BbIX HOPM, LCJIN U 3aJ1a41 HOP-

IToHumaer cyTb 1 L€ OCHOBHBIX MPAaBOBBIX HOPM,
PETYIHPYIOMINX TPO()EeCCHOHATHHYIO ACITEIEHOCTS.
CriocobeH HalTH ¥ BeLIEINTE B Tekcte HITA moioxe-
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MATHUBHBIX IIPABOBBIX aKTOB

HUS, peJIeBaHTHBIE KOHKPETHOM paboyell CUTyaluu.

YK-2.2

Ocy1iecTBIsAeT IOUCK HE0OXO-
JIIMO¥ NIpaBOBOM MH(pOpMAaLUH
JUIs pereHnst mpodeccuoHab-
HBIX 33714

Bri6oupaer crioco6 pemienus, opMalbHO HE HapyIiia-
OIIXI TPABOBBIC HOPMBI, M3 YHCIIa U3BECTHBIX M1a0-
JIOHHBIX PEIICHUHA. YUUTHIBACT TONHKO OYCBH/HbIC
orpaHnyeHus (OI0DKET, CPOK).

CHCTEeMHO YYHTBIBACT MTPABOBBIC HOPMbI, PECYPCHBIE
OrpaHHYCHUS U MOTCHIHATBHBIC PUCKH TIPH BHIOOPE
criocoba perreHns. CpaBHHBAeT HECKOJIBKO BAPHAHTOB,
BBIOMpas HanOosiee cOaTaHCUPOBaHHBIH. JJOKyMeHTH-
pyeT X011 000CHOBaHHsI BHIOODA.

YK-2.3

I/ICHOJ'H:?)yeT HOPUHIUAIIBI ITPO-
€KTHOHU MCTOAOJIOTUHN IUIA pe-
HICHUA HpO(i)eCCI/IOHaJ'IBHBIX
3ajga4

YMeeT aHaTM3UPOBATh BXOIHBIC JAHHBIE,
TUTAHUPOBATh PabOTHI B ipoekTax B obmactu NT. Hc-
TOJIB3YET CYIIECTBYIOIINE THUITOBBIC PELICHUS U 11a0-
JIOHBI TIPOEKTHPOBAHUS IIPOrPAMMHOTO 00ECTICUSHHSI.
[Iprmenser MeTobI ¥ CPeACTBA IPOSKTHPOBAHUS IIPO-
rpaMMHOTr0 0OecIieYeHus], CTPYKTYp JaHHBIX, 0a3 JaH-
HBIX, IPOrPaMMHBIX HHTEp(dEHCOB.

3HaeT MeTO/Ibl ¥ CPE/ICTBA IUNTAHWPOBAHUS M OPTraHu3a-
LIUH UCCIIEZ0BaHUI 1 pa3paboToK, a TAK)KE METObI
MIPOBEICHUS SKCIIEPHUMEHTOB U HaOJI0IeHnH, 000011Ie-
HUS ¥ 00pab0TKH HH(pOpMAIIHH.

Brnaymeer HaBBIKOM OCYIIIECTBIICHHUS AESATENBHOCTH,
HAaITpaBJICHHOH Ha peleHue 3a1a4 aHATUTHYECKOTO
XapakTepa, MPEeANoJaraiX BHI0Op 1 MHOroo0pasue
aKTyaJIbHBIX CIOCO0OB pemieHus 3a1a4d. OLeHnBaeT u
COTJIACOBBIBAET CPOKH BBHITIOJTHEHNUS MTOCTABICHHBIX
3aj1ad.

YK-2.4

Bri6upaer onTUManbHBIHN CITO-
€00 pelieHus 3a1a4, IMero-
HIMXCS PECYPCOB M OrpaHuye-
HU, OLIEHKH PUCKOB Ha OCHOBE
MPOEKTHOT'O HHCTPYMEHTAPHS

YMeeT aHaIM3UPOBaTh BXOJHBIE JaHHEIE, IUIAHUPOBATh
paboTHI 1 pecypcl B ipoekTax B obmacti UT.

3HAeT METO/IbI U CPE/ICTBA IUTAHUPOBAHUS M OpPraHu3a-
MU KCCIICIOBaHUH U pa3paboOTOK, METOIbI POBEICHHSI
9KCHEPUMEHTOB U HaOJI0IeHNH, 00001eH s 1 00pa-
00TKM MHPOPMAIIHH.

OlLieHHBACT U COTJIACOBBIBAET CPOKH BBIMOIHEHHUS O~
CTaBJICHHBIX 33/1a4.

Komangnas pabo-
Ta ¥ JINAEPCTBO

YK-3

Crioco0eH OCYIIECTBISITh COIMANBHOE B3aNMOIEHCTBHE U PEaTM30BBIBATH CBOIO POJIb B
KOMaH/Ie

YK-3.1 AKTHBHO cOOJIIOZIAET KOPIOPATHBHYIO KYJIBTYPY, IIPO-

TloHrMaeT OCHOBHBIE aCIIEKThI
MEXKITMYHOCTHBIX U TPYITIIOBBIX
KOMMYHUKAIUH, COOTI01aeT
HOPMBI U YCTaHOBIICHHBIE ITpa-
BIJIa TIOBEJICHUS B OpraHu3a-
LUK

SIBIISIET YBO)KCHUE K KOJIJIETaM, KOHCTPYKTHBHO BE/IET
ce0st B KOH(DIMKTHBIX CUTYyalUsIX.

[ToHnMaeT NCUXoNIOrnYecKre acleKThl KOMMYHHUKAIIHH,
MeXaHH3MBbI ()OPMHUPOBAHMS KOMAHIHOTO Kyxa. SIBis-
€TCsI HOCHTENEM KOPIIOPaTUBHOU KYJIBTYPHI, AKTHBHO
BJIMSIET Ha (POPMHUPOBAHNE TIO3UTUBHOTO TICHXOJIOTHYe-
CKOT'0 KJIMMara B KOJIJIGKTUBE.

YK-3.2

[IpuMeHsieT METOIbI KOMaH/I-
HOTO B3aMMOJICHCTBYS, [IAHHU-
PYET U OpraHu3yeT KOMaHIHYIO
paboty

BerInonHsieT nmocrapieHHbIe KOMaH/THbBIE 33/1a41 B yCTa-
HOBJICHHbBIE cpoku. H(popMupyeT KoMaH Iy 0 X0j1e
paboThl. Y4acTByeT B 00CYKIICHHUSX.

D hexTHBHO UCMOB3YET HHCTPYMEHTBI KOMaHIHOU
paboTel. beper Ha cest OTBETCTBEHHOCTD 32 YacTh KO-
MAaHJIHOT'O TPOEKTa, KOOPJAUHHUPYET CBOU JECHCTBHSI C
napyrumu. [IpeanaraetT KOHCTPYKTHBHBIE HJICH.
WHunuupyeT co3anne KOMaH/Ibl [MoJ1 3a1a4y, pacipe-
JIeTISIET POJIM ¥ 30HBI OTBETCTBEHHOCTH. Biageer mpo-
JIBUHYTBIMU METOJIMKAMH YIIPABJIEHUS TPOEKTAMH.

KommyHukanus

YK-4

Crioco0eH OCyYIIECTBIISTh ACIOBYI0 KOMMYHHKAIHIO B YCTHOM U MUCbMEHHOW (hopMax Ha
rocyJapcTBeHHOM si3bike Poccuiickoit @enepanuy 1 HHOCTpaHHOM(BIX) sI3bIKe(axX)




YK-4.1

CoOurotaetT HOpMbI 1 TpeOoBa-
HUS K YCTHOW Y MIMCbMEHHOMN
JIETIOBO KOMMYHUKAIIUH, TIPHU-
HATHIC B CTpaHe(axX) u3ydaeMo-
TO S3bIKA

Bitageer 6a30BbIM YPOBHEM SI3BIKA, TIO3BOJISIOIIMM I10-
HHUMAaTh MTPOCTHIC MMCbMEHHBIC H YCTHBIE COOOIICHUS.
CieyeT OCHOBHBIM IIPaBHJIaM JCIOBOI0 STHKETA
(TpUBETCTBUE, MPOIIAHUE).

CB00OIHO M3/1araeT MBICIIH B JISIIOBOM MEPENUCKE U B
yCcTHOM (hopMme, coOIroIast CTUITMCTHYECKUE U ITHKET-
HbIC HOPMBI. MOXKET OJrOTOBUTH JTOKJIAJ, IPE3CHTa-
U0, MIPOBECTH MEPErOBOPHI HA HHOCTPAHHOM SI3BIKE C
HE3HAYMTEILHBIMH OITHOKAMHU.

YK-4.2

JleMOHCTpHpYeT ClIOCOOHOCTD K
peann3annuy Je10BO KOMMY-
HUKAIIUU B YCTHOH W MHUChbMEH-
HOH (opMax Ha HHOCTPaH-
HOM(BIX) s3bIKe(ax)

VYBepeHHO noazepkuBaeT 6eceny Ha IpohecCHOHANb-
HBIE TEMbI, MOYKET MPE3EHTOBAThH PE3YIIbTAThI CBOEH
paboThI, BECTH JCIOBYIO TIEPEMHUCKY CPEIHEH CIIOKHO-
cTH 0€3 MOMOIIIH CIIOBapsI.

YK-4.3

Br16upaer KOMMYHUKaTHBHO
MPUEMIIEMBIE CTHIIb U CPEACTBA
B3aMO/ICHCTBYSI B OOILICHNH C
JICTIOBBIMU TTapTHEPAMHU

YMeer ocymecTBIsATh KOMMYHHKAIIAH C 3aHHTEPECO-
BaHHBIMU CTOPOHAMH, pa3padaThiBaTh JOKYMCHTHI,
OCYIIIECTBIISATH KOMMYHHKAIIUH.

Biiageer HaBBIKaMu pa3pabOTKU, U3MEHEHHS U COTJIa-
COBaHUS aPXUTEKTYPHI IPOTPAMMHOI'0 00SCIICUEHUS C
CHCTEMHBIM aHAJTUTUKOM M apXUTEKTOPOM MPOTPaMM-
HOr0 00eCIICUCHHS.

Biiageer HaBBIKaMH MTOJTOTOBKH OTYETOB (Pa3IeioB
OTYETOB) IO TEME WJIU TI0 Pe3yJIbTaTaM IPOBEICHHBIX
skcnepuMeHToB. OGnanaer nHpopMalmen 0 COBpeMeH-
HOM OTEUECTBEHHOM M 3apyOe:KHOM OIIBITE B Ipodec-
CHUOHAJIBbHOH JIeATEIbHOCTH.

YK-4.4

Bener nenoByro nepenucky u
UCTIONB3YET JUATIOT IS CO-
TPYJHHUYECTBA B COIIUATBHON U
npodeccnoHanbHON chepax

Vmeer OCYIICCTBJIATH KOMMYHHKAIIUN C 3aMHTEPECO-
BaHHBIMH CTOPOHAMU, pa3pa6aTI>IBaTI> JOKYMCHTEIL.
Bna,ueeT HAaBBIKOM COTJIaCOBAaHUA JOKYMCHTOB BHYTPU
OopraHusalui 1 COCTaBJICHUSA OTYETOB (pa3I[e.TIOB oT4e-
TOB) 10 TEMEC WJIM 110 pe3yJibTaTaM NPOBCACHHBIX 3KC-
NEPUMEHTOB.

MexKynbTypHOE
B3aMMOJICICTBUE

YK-5

CnocobeH BOCHHPUHUMATH MEKKYJIbTYPHOC pa3H006p33He 06III€CTB3 B COIIMAJIBHO-
HCTOPUYCCKOM, 3TUICCKOM U (I)I/I.]'IOCO(I)CKOM KOHTCKCTax

YK-5.1

Hmeer 6a30BbIe peICTABICHHS
0 MEXKYJIBTYPHOM pa3HOOOpa-
3UH OOIIECTBA B DTHYECKOM U
¢unocockom KOHTEKCTAX

[Mornmaet unocodckre 1 ITHIESCKHUE OCHOBAHHS Pa3-
JUYHBIX KyJIbTYp. CIOCOOCH aHATU3UPOBATh KYJIBTYp-
HBIC PA3NTUYAS U UX BIMSHIC HA TOBEICHUE M [IEHHOCTH
JIIOEH.

CnocobeH K KpUTHIECKOMY OCMBICIICHUIO U CHHTE3Y
KYJBbTYPHBIX KOHIICTITOB, IPOTHO3HUPOBAHUIO TIOCIIE-
CTBUM MEXKYJIBTYPHOTO B3aUMOJICHCTBUS.

YK-5.2

Wutepriperupyer npooiieMbl
COBPEMEHHOCTH C MO3HULIUH
9THKH U PritocoPcKux 3HAHUH

AHanu3upyeT KOHKPETHBIE CUTYaIluu (KEHChI) U3 TIpo-
(eccroHaTbHON MPAKTHKH Yepe3 MPU3MY ITHUECKUX
MIPUHIMIIOB U PUIOCOPCKUX yUeHUH, (HOpMyITUpyeT
000CHOBaHHYIO TIO3UIIHIO.

YK-5.3

Ompenenser MeCcTo U poilb
Poccun B koHTEKCTE MUPOBOTO
HCTOPHUYECKOTO Pa3BUTHS

Omnpenensier Mmecto Poccun kak kpynHenmei aaepHon
1 KOCMHYECKOH JieprkaBbl, 00J1a/1atomeil 00IMpHBIMH
TIPUPOAHBIME PECYPCaMH, CTPEMSIIIEHCS K IoAepKa-
HUIO MEXIYHapOJIHOI0 MHOTOIIOJIIPHOTO MUpa, 0e3-
OIIACHOCTH, TEXHOJIOTUECKOTO Pa3BUTHS U CyBEPEHH-
TETa, yCTOHYMBOTO 3KOHOMHYECKOTO Pa3BUTHS IS
TIOBBIMICHNS OJarOCOCTOSHUS 3a CUET COTPYAHNYECTBA,
PaBHOTIPABHBIX U B3aMMOBBIM'OJJHBIX OTHOLIEHUH C JIpy-
TUMH CTpaHaMHU.

3HaeT OCHOBHBIE COOBITHS NCTOpUU Poccuu, TOBIUSB-
1€ Ha MEPOBOE HCTOPUIECKOE Pa3BUTHE.

3HaeT OCHOBBI POCCHHCKOM TOCYAapCTBEHHOCTH.

YK-54
Ha ocHOBe ncropudeckux 3Ha-

[ToHMMaeT IIEHHOCTH U COLMOKYJIbTYPHBIE 0COOEHHO-
CTH MHOT'OHAIIMOHAILHOTO TOCY1apCTBa.




HUI OLICHUBAET UCTOPUUECKOE
HacJIeIue U COIMOKYIIBTYPHbIE
TpaauIan

3HaeT UCTOPHUECKOE HACTIETHUE U COLMOKYIIBTYPHBIE
Tpazuuuu Hapoaos Poccuu.

YK-5.6

Haxomut u ncnons3yer HE0O-
XOZMMYIO JJIsl CAMOPA3BUTHS U
B3aUMOJICHCTBUS C JPYTUMHU
JIIOBMH UHGOPMAIIHIO O KYJTh-
TYpPHBIX OCOOCHHOCTSIX U Tpa-
JUIHSIX PA3THYHBIX COIMATb-
HBIX TPYIII

YMeeT HaXOJUTh U UCIIOJIb30BATh HEOOXOJUMYIO JUIS
CaMOPa3BUTHUS U B3aUMOJCHCTBHS C APYTUMH JIFOIbMHU
“HGOPMAIIHIO O KYJIBTYPHBIX OCOOCHHOCTSIX U TpaIu-
LUSIX Pa3JInYHBIX COLUATBHBIX TPYIII

YK-5.7

[IposiBnisieT B CBOEM MOBEICHUM
YBAOKUATEIBHOE OTHOIIEHHE K
HACTOPUYECKOMY HACIIEINIO U
COLMOKYJIbTYPHBIM TPaIULUAM
PA3NIUYHBIX COLMAIBHBIX
TpyIIl, ONHpPAKOLIeecs Ha 3Ha-
HHE 3TAllOB UCTOPUYECKOT O
pa3sutust Poccuu B KOHTEKCTE
MHPOBOW UCTOPUU U KYJIBTYp-
HBIX TpaJuLUi MUpa

YMeeT NposBIATh B CBOEM ITOBEACHUN YBAXKUTEIBHOE
OTHOLLIEHHE K HCTOPUYECKOMY HACIIEIUIO ¥ COLIUOKYJIb-
TYPHBIM TPaJULMUAM Pa3IU4HbIX COUMAIBHBIX IPYIIII,
OIIMPAIOLIEECs Ha 3HAHKUE HTAIIOB UCTOPUYECKOIO pas-
BUTHUS Poccuy B KOHTEKCTE MUPOBOM HCTOPUU U KYJIb-
TYPHBIX TpaJuLi Mupa

YK-5.8

Co3zHaTenpHO BEIOUPAET IeH-
HOCTHBIC OPUEHTHUPBI U TPaXK-
JIAHCKYIO MO3HIUIO; apTyMeH-
THPOBAHO OOCY>KJaeT U peract
po0JIeMbl MEPOBO33PEHYECKO-
ro, 00IIIECTBEHHOI'O U JINY-
HOCTHOI'0 XapakTepa

YMeer co3HaTeNbHO BEIOMPATh LIEHHOCTHBIE OPUEHTH-
PBI M TPOKIAHCKYIO TO3HIHIO.

YMeer apryMeHTHPOBaHO 0OCY)KAATh U pelaTh po-
OJIeMBI MHPOBO33PEHYECKOr0, OOMIECTBEHHOTO U JINY-
HOCTHOT'O XapakTepa.

Camoopranusa-
ST U cCaMOpPa3BH-
THE (B TOM YHCIIE
3I0pOBbecOEpe-
JKEHUE)

YK-6

Criocoben YOpaBJATbL CBOUM BPEMEHEM, BBICTpABaTh U pCajIM30BbIBATh TPACKTOPUIO Ca-
MOpPa3BUTHUA HA OCHOBC NPHUHIIUIIOB 06pa3013aH14${ B TEUEHHUE BCEU KU3HU

YK-6.1

T[TornMaeT HEOOXOAUMOCTE
OCO3HAHHOT'O YIIPABIICHHS CBO-
UM BpEMEHEM U IPYTUMU JIN9-
HOCTHBIMHU PECypcaMH ISl BEHI-
CTpaMBaHUs U peal3aliy Tpa-
EKTOPUH CaMOPa3BUTHS, JINU-
HOCTHBIX JTOCTHKEHMIA, IIOCTO-
STHHOTO caM000pa30BaHus

Ymeer popMHpOBATH MEPCOHATBHYIO CHCTEMY yIIPaB-
JIEHUS] BPEMEHEM U DHEPTHUEH.

YMeeT CHCTEMHO BBICTPauBaTh JOITOCPOUHYIO TPAeK-
TOPHIO CaMOPa3BHUTHS, codeTas (opManbHOE U Hedop-
MaJlbHOE 00pa3oBaHUeE.

Ymeer pehekcupoBaTh pe3yNbTaThl 1 KOPPEKTHPOBATH
TUTaH JIMYHOCTHOTO ¥ MPO(ECCHOHAIBHOTO POCTa.

YK-6.2

[TaHupyer TpaeKTOPHIO caMmo-
pa3BHUTHS, OLPEICISIET Pecyp-
Cbl, OTPaHUYCHHS U IPUOPHTE-
TBI COOCTBEHHOH JESTEIBHO-
cTH, 3¢ HEKTUBHO UCTION3YET
JIMYHOCTHBIE PECYPCHI

Bener mopTdos11o KOMIIETEHIIU, HCIO0Ib3yET METOI0-
JIOTHHU CTPATErMYeCKOTO TIAHUPOBAHUS JUIS IIOCTPOE-
HUS Kapbephl. DPGEKTHBHO OATaHCHPYET pa3IHyHbIC
cepbl KU3HU, IEMOHCTPUPYET BBICOKYIO JINYHYIO 3(h-
(hEeKTHBHOCTh U OCO3HAHHOCTD.

YK-7

Crioco0eH oAIepKUBATh TOJKHBIN ypOBEHb (PU3NYECKOH TOrOTOBICHHOCTH IS 00ec-
TIeYEeHUs! TTOJTHOIICHHOW COIIMAIbHOM 1 po(ecCHOHATIbHOM e TeIbHOCTH

YK-7.1

[loHuMaeT BiIUsHUE 030POBHU-
TEJIBHBIX CHCTEM (PH3HYECKOTO
BOCITUTAaHHS Ha YKpPEIICHHE
3I0pOBBSI, MPODUITAKTUKY TIPO-
(heccroHATBHBIX 3200I€BaHUI

[ToHnumaeT BiIMsSIHUE KOHKPETHBIX BU/IOB aKTHBHOCTH Ha
OPraHu3M, OCO3HAET PUCKH NMPO(ECCHOHAIBHBIX 3a00-
JIeBaHUH (HampuMep, MPoOIeMbI ¢ OCAaHKOM, 3pCHNEM) U
3HaeT NPO(UIAKTUIECKUE MEPBI.

YK-7.2

Brimonaser HHAUBUAYATBEHO
M0100paHHBIC KOMILIEKCHI
037I0POBUTENHLHOM WIIN a/1ar-

Crnemyer mepcoHaTbHOMY, CHCTEMHOMY TUIAHY (U3IUe-
CKOW aKTHBHOCTH, BKJIIOYAIOIIEMY PA3INIHBIC BB
Harpy3ok (KapJuo, CUIIOBbIE, pacTshKka). JleMoHcTpu-
pyer cTa0WIIbHO BBICOKHE MOKa3aTesy (Pu3n4eckon




TUBHOH (PU3UUECKOI KYIBTYPBI

TIOATOTOBJIEHHOCTH, BBICTYIIA€T IIPUMEPOM JI KOJIJIET.

BezomacHocTs YK-8
xu3HenesTensHo- | CriocoOeH co3qaBaTh M IOICPKUBATH B TOBCETHEBHOM )KU3HH U B TPO(ECCHOHAIBHOM
cTn JeATEIIbHOCTH O€30IacHbIE YCIOBUS KU3HEACATEIHHOCTH IS COXPAaHEHUS TPUPOAHON
cpernbl, 00ecTiedeHns yCTOHYMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCIIE IPU YTPO3€ U BO3-
HUKHOBEHMH YPE3BbIYaiHBIX CUTYallMi ¥ BOCHHBIX KOH(JINKTOB
YK-8.1 YMeeT o1leHUTh 00CTaHOBKY M BBIOPATh a/IeKBaTHBIN
Ocy1iecTBisieT BEIOOP CIIOCOo- CII0Co0 3aIUTHI (3BaKyalusl, yKPBITHE), TIOJIb30BAThHCS
00B moIepxKaHus 0E30MaCHBIX | MEPBUYHBIMHU CPEACTBAMHU MTOKAPOTYIICHHUS U HHIUBHU-
YCIIOBUI1 )KU3HEAEATENBHOCTH, | JyanbHOM 3amuThl. COONII0IaeT IKOJOrnYecKUe Hop-
METOJIOB U CPELICTB 3alllUThI MBI.
YeJIoBeKa NPU BOZHUKHOBEHUH
OITaCHbIX WUJIN qpeSBBIqaﬁHLIX
CHUTYaIU, B TOM YHUCJIE BOCH-
HBIX KOH(JIMKTOB
YK-8.2 Bnaneer HaBbIkaMu OKa3aHUS MIEPBOM MOMOIIH B
JleMOHCTpHpYeT IpueMbl OKa- | CIO0XXHBIX W HecTaHmapTHIX cutyauusx (ATII, mopa-
3aHUsI IEPBOH ITOMOIIH T10- JKEHHE HIICKTPHUECKAM TOKOM).
CTpaJaBLIEMy
YK-8.3 YMeeT npuMeHSTh MOJIOKEeHNS 00IIIEBOMHCKUX YCTaBOB
[IpumenseT nonoxeHus odIe- | B TOBCEAHEBHON AEATENbHOCTH MOpa3ielICHUs,
BOMHCKHUX YCTaBOB B ITOBCE- YTPaBIATh CTPOSIMH, IPUMEHSTh LITATHOE CTPEIKOBOE
IHEBHOH NEATEILHOCTH IO~ opy»ue, BeCTH 00IIeBOWCKOBO# 00i B cocTaBe moapas-
paszeneHus, yIpasisieT CTpo- JIeTIeHHs, TI0JTb30BaThCs TONOTPadhUYECKUMH KapTaMHu.
SIMHU, TIPUMEHSET I TaTHOE
CTPETIKOBOE OPYIKUE, BENET
00IIIEBOICKOBOM 00If B cOCTaBe
MOJIPa3/IeNICHHNs, TTOJIb3YETCS
TOnOrpaMueCKUMHU KapTaMH
YK-8.4 ‘YMeeT BBINOIHATh OCTaBJIEHHBIE 33]]aUl B YCIOBUSIX
BrinomnHsaeT nocraBieHHbIe PXBb 3apakenus
3agauu B ycnosusix PXb 3apa-
KECHUS
YK-8.5 HMeeT BBICOKOE YyBCTBO MaTPHOTH3MA, CUATAET
HMmeer BBICOKOE TyBCTBO m1aT- 3amuTy PoMHBI CBOMM JIOJTOM M 00S13aHHOCTBIO
PHOTH3MA, CINTACT 3AIIUTY
PonuHbl cBOMM moiroM 1 005-
3aHHOCTBIO
OKOHOMHYECKAs YK-9
KyJIbTypa, B TOM CnocobeH npuHUMaTh 000CHOBAHHBIE SKOHOMUYECKHE PEIICHHUS B Pa3IMYHbIX 00IaCTIX
qucine GUHAHCO- KU3HEACATEIbHOCTH
Basg IpaMOTHOCTE | YK-9.1 [TornnMaeT MexaHu3Mbl (DYHKIIHOHUPOBAHUS PHIHKOB,

[TonnmaeT 6a30BbIe TPUHLIUIIEI
(hyHKIMOHUPOBAHMS SKOHOMH-
KH, UX BIIMSHHE HAa MHIUBUAA U
MOBEJCHNE SKOHOMHUYECKUX
areHTOoB

POJIb TOCYIapCTBa B YKOHOMHUKE, OCHOBBI (DHHAHCOBOM
rPaMOTHOCTH. AHATH3UPYET BIUSHAE MAKPOIKOHOMH-
YEeCKUX MOKa3aTeNnell Ha JTHYHble (DUHAHCHI U JIESITENb-
HOCTb KOMITaHUU.

Brajeer npoABUHYTHIMH SKOHOMUYECKHUMHU MOJIEISMH,
[MOHUMAET ITyOUHHBIE TPUYMHBI IKOHOMHUYECKUX KPHU-
31MCOB U TeHAeHHH. CIIOCOOEH MPOrHO3UPOBATh KO-
HOMUYECKHE TPEHIbI M UX TOCIESICTBUS Ui OU3Heca U
o011ecTna.

YK-9.2

[IpuarMaeT 060CHOBaHHEIE
9KOHOMHYECKHE pelIeHHs Ha
OCHOBE HHCTPYMEHTapHs
ynopasieHus: GUHAHCAMH

YMeer npoBouTh (pUHAHCOBBIN aHAH3, pacdeT RO,
000CHOBBIBATh OIOKET MPOEKTA, MPUHUMAS PEIICHUS,
BeJyIINe K CYIECTBEHHONW SKOHOMUH HJIH YBEITMYCHUIO
JIOXOJIOB.

I'paxnanckas
MMO3UIUS

YK-10

CriocobeH (popMUpOBaTh HETEPIIMMOE OTHOLICHUE K TIPOSIBICHHUSM SKCTPEMH3Ma, TEPPO-
pHu3Ma, KOPPYIIIMOHHOMY TOBEJICHUIO ¥ TPOTUBOJICHCTBOBATh UM B IMPO(ECCHOHAIBLHON




JCATCIIBHOCTH

YK-10.1

BOBBIX HOpM

IToHuMaeT cymHoCcTh KOppyT-
[IMOHHOTO MTOBEICHUS, TIPOSIB-
JICHUH 3KCTpEMU3Ma, TEPPO-
pY3Ma U onpeaensieT CBO0 ak-
TUBHYIO TPAXIAHCKYIO ITO3U-
IIUIO TI0 TIPOTHUBOICHCTBUIO UM,
MCXOJs U3 ACUCTBYIOUIUX Ipa-

[ToHnMaeT MexaHU3MBI U TTOCIIECTBHSI KOPPYIILUH 1
sKcTpeMusMa. VimeeT copMupoBaHHYIO HETaTHBHYIO
TTO3HIIMIO 110 OTHOIICHHIO K HUM. 3HAET POy PhI
COOOIIEHHs O HAPYIIEHHUSX BHYTPU OpraHU3alny.
AKTHBHO MpOIaraHgupyeT aHTUKOPPYIIHOHHbIE H
AQHTHIKCTPEMHCTCKHUE CTaHAAPTHI OBeaeHus. Pa3paba-
TBHIBACT ¥ BHEAPSIET BHYTPCHHUE MOJIUTHKU U TIPOLICY-
PBl, MUHUMHU3UPYIOLHE PHCKH MOZOOHBIX IPOSBICHUH
B nipoeccnoHanbHOM JIeaTenbHOCTH. ['0TOB BBICTYIIATh
B Ka4yeCcTBE SKCIepTa.

Oﬁmenpo@eccnona.ﬂbﬂue KOMIIETEHIHUH BBIMNYCKHUKOB U UHIAUKATOPLI UX JOCTUKCHUSA

OIIK-1

CnocobeH MNPUMCHATH q)yHﬂaMeHTaJ'[LHLIe 3HaHUs, [MOJIYyYCHHBIC B 00J1acTH MaTeMaTHIeCKUX U (I/IJ'II/I) C€CTCCTBCH-
HbBIX HAYK, 1 UCITIOJIb30BATh UX B HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTHU

OIIK-1.1

[IpumeHnsieT GpyHIaMEHTANBHEBIC 3HAHUS, TTOITY-
YCHHBIC B 00JIACTH MAaTEeMAaTHICCKUX U (WIJTH)
€CTECTBCHHBIX HAYK MPH MOCTPOCHUU MOJICIEH
B 33/IaHHOM IpeIMETHON 00IacTH

3HaTh: OCHOBHBIE KJIACCHI MAaTEMaTHUECKUX MOJIEINeH (aHasIH-
THYECKHE, CTATUCTHYECKHE, UMUTAIIMOHHBIE); OCHOBBI MaTeMa-
THYECKOTO aHaJIN3a, JINHEHHOH anreOpbl, TEOPUU BEPOSITHO-
CTeil; KpUTEPUU IPUMEHUMOCTH MOJIETIEH.

YMeTh: aHaIM3UPOBAaTh 33a7a4y U BHIOMPATh aeKBaTHBIN MaTe-
MaTHYECKHUH ammapaT JJIs €€ PEeLIeHus]; CTPOUTh (PopMaTbHYTO
MTOCTAHOBKY 3a/1auy; OIICHMBATh aIEKBaTHOCTh U OI'PAaHUYECHUS
TIOCTPOEHHON MOJIENH.

Bitagers: HaBRIKaMU MaTeMaTHIECKOH (hopMaNn3aluy mpu-
KJIQIHBIX 33/1a9; METOJaM1 pabOoThI C TaKeTaMH MaTeMaTHde-
ckoro moaenupoBanus (Matlab, Python SciPy); mpoBenenus
Bepu(HUKAIIMA MOJIEIEH.

OIIK-1.2

[Ipumensier GyHIaMEHTANbBHbBIC 3HAHUS, TTOJTY-
YCHHBIC B 00JIACTH MAaTEeMAaTHUCCKUX U (WJIH)
€CTECTBEHHBIX HaYK IIPU BHIOOPE METO/IOB pe-
HICHUS 337134 MPO(HECCUOHATBHON AEATSIBHO-
cTH

3HaTh: OCHOBHBIC KJIACCHI MATEMATUICCKUX MOJICIICH (aHAIH-
TUYECKHUE, CTATUCTUYECKHUE, UMUTAIIMOHHBIE); OCHOBBI MaTeMa-
THYECKOTO aHAJIN3a, JINHCHHOH aare0psl, TCOPUH BEPOSTHO-
CTe; METO bl TPUMEHEHUS MOJIENEH.

YMeTh: aHATM3UPOBATh 331a4y U BHIOMPATh aJIeKBATHBIE METO-
JIbl JUTS €€ PEeIICHHsT; CTPOUTD (hOPMAIIbHYIO TOCTAHOBKY 3a/1a-
YH; OILIEHUBATh aJ€KBATHOCTh U OTPAHMUYEHUS TTIOCTPOCHHOM
MOJEIIH.

Bnaners: MerogaMu GpopManiuzanyy NpUKIaHbIX 331a4; Me-
ToamMH pabOoTHI C TAKETaMH MaTEMaTHYEeCKOTO MOJCTHPOBAHNUS
(Matlab, Python SciPy); npoBeaeHust BepubHKAIHH MOICIICH.

OIIK-2

CniocoOen OPUMCHATH KOMHBIOTepHBIe/CyHCpKOMHBIOTepHLIe METOAbI, COBPEMCHHOC MPOIrpaMMHOC O6€CHC"ICHI/IC,
B TOM YHUCJIC OTCHCCTBCHHOT'O MPOUCXOXKACHUA, NJId PCHICHUA 3a/1a4 HpO(l)eCCHOHaJ'ILHOfI JCATCIIBHOCTH

OIIK-2.1

3HaeT OCHOBHBIC IMOJI0KCHHS U KOHIICTILIUU B
00J1acTH MPOTPaMMHUPOBAHUS, APXUTEKTYPY
SI3BIKOB TIPOT PAMMHUPOBAHHS, TEOPUU KOMMY-
HUKAIINH, 3HAET OCHOBHYIO TEPMUHOJIOTHIO,
3HaKOM c cozaepkanueM Ennnoro Peectpa
Poccuiickux mporpamm

3HaTh: OCHOBHBIE MIOJIOKEHHS M KOHIIEIIIUH B 00JIACTH MPO-
IrPaMMHPOBAHUS, APXUTEKTYPY S3bIKOB IPOTPAMMHPOBAHUS,
TEOPUH KOMMYHHKAIUH, 3HAET OCHOBHYIO TEPMUHOJIOTHIO
Ywmers: npoBoauTsh nouck B Exnnom Peectpe Poccutickux
MIpoTrpaMm

Brnanets: apXuTeKTypoi MOMyJISIPHBIX SI3BIKOB MIPOrPaMMHPO-
BaHMS U METOIAMH CETEBOH KOMMYHHKAIIUH

OIIK-2.2

3HaeT 0COOEHHOCTH SI3BIKOB ITPOrPaMMHPOBa-
HUS1, TEOPHIO aJITOPUTMOB, YMEET COCTABIISITh
pOTrpaMMBbI

3HaTh: 0COOEHHOCTH SI3IKOB IPOIPAMMHUPOBAHHUSI, TEOPHIO all-
TOPUTMOB

YMeTh: COCTaBIATh IPOTPAMMBI

Biienets: si3pIkaMu IpOrpaMMUPOBAHUS

OIIK-2.3

Hmeer HpaKTI/I‘ICCKI/Iﬁ OIIBIT PEIICHUSA 3a1a4
aHaJIn3a, UHTCrpauu pa3JIMIHbIX TUIIOB IIPO-
T'paMMHOI'O O6€CH€‘ICHI/I$I, aHaJln3a TUIIOB

3HaTh: OCHOBHBIE METO/IBI PELIICHNUS 3a/1a4 aHAIN3a
YMeTh: HHTETPUPOBATH PA3THYHBIE THITBI IIPOrPAMMHOIO
obecrieueHust

Brajiets: HHCTPYMEHTAMK aHAIN3a KOMMYHHKAIMN TPO-
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KOMMYHUKaIMi

‘ I'paMMHEBIX CUCTEM

OIIK-3

CriocobeH K pa3paboTKe anropuTMUIECKUX U MTPOrPAMMHBIX PEIISHHHA B 00IaCTH CHCTEMHOT'0 U IPUKJIATHOTO
IPOrpaMMHUPOBAHUS, MaTeMaTHIECKHUX, HHPOPMALIMOHHBIX H IMUTAMOHHBIX MOJIENIel, CO3MaHHI0 HH(pOpMAaIH-
OHHBIX PECYPCOB III00ATBHBIX CeTei, 00pa3oBaTeNIbHOrO KOHTEHTA, IPUKIaAHBIX 0a3 JTaHHBIX, TECTOB U CPEICTB
TECTHPOBAHHSI CUCTEM M CPEJICTB HA COOTBETCTBHE CTaHAAPTaM M UCXOIHBIM TPEOOBAHHIM

OIIK-3.1

AprymMeHTHpOBaHO MPUMEHSET METO/IbI IPOCK-
THUPOBaHMS, pa3pabOTKH U peann3alyu Ipo-
I'PaMMHBIX ITPOIYKTOB U MPOrPAMMHBIX KOM-
TUIEKCOB B Pa3lIMUHbBIX O0JIACTSX YEIIOBEYECKOU
JIeSITeNbHOCTU

3HaTh: METO/IbI IPOSKTUPOBAHHMS, Pa3pabOTKH U peann3alun
MPOrpaMMHBIX IPOIYKTOB M MIPOTPAMMHBIX KOMIUIEKCOB B pa3-
JIMYHBIX 00JIACTSIX YEIOBEYECKOU JIeSITeIbHOCTH

YMeTh: IPUMEHATh METObI IPOSKTUPOBAHHUSI, Pa3pabOTKH 1
peanu3aiyy NporpaMMHBIX TPOIYKTOB U MPOrPaMMHBIX KOM-
TUIEKCOB B Pa3JIMUHBIX 00JIACTSX YEIOBEYECKOM ACSTEIbHOCTH
Bragers: MHCTpYMEHTaMU MTPOEKTUPOBAHUSI, Pa3pabOTKH U
peanu3anyy IporpaMMHBIX IPOTYKTOB

OIIK-3.2

Hcnonp3yer HHCTpyMEHTaIbHbIE, TIPOrpaMM-
HBIE U alapaTHBIE CPEICTBA U3MEPEHUIT I
OLICHKH Ka4ecTBa IPOrpaMMHOT0 00eCTIeueHHs

3uath: MeTpHuKH KadecTBa [10 (Mpon3BOIUTEIEHOCTD, HATEK-
HOCTb, COIIPOBOKAAEMOCTh, OE30ITIACHOCT ); METOIUKH Harpy-
304HOT'0 TECTUPOBAHUS; PHHIIMITHI TPOPUITUPOBAHMS KOJIA.
YMets: popMyaupoBaTh Kputepun 3(pHEeKTHBHOCTH 111 KOH-
KPETHOTI'0 KOMIIOHEHTA; TNITAHWPOBATh M IPOBOANTH TECTHPOBA-
HUE NPOU3BOANTEIBHOCTH; aHAJTM3UPOBATh PE3yJIbTaThl TECTH-
POBaHUS U BBIABIATH "y3Kue MecTa'.

Brnagers: MHCTpyMEHTaMU Harpy304HOTO TECTHPOBAHUS
(JMeter, Gatling); HaBbIKaMu MPOQHUIUPOBAHUS TPHIIOKESHHI
(mpodunuposuiuku CPU, naMsiTi); METOIaMH aHAIN3a U BU3Y-
aNM3ally pe3yJIbTaTOB U3MEPEHHH ISl IPUHATHS PELIeHHH 110
ONITHMH3ALHH.

OIIK-4

Crnocoben Y4acCcTBOBAaTh B pa3pa60TKe TEXHUYECKOU JOKYMCHTAIIMU IPOrpaMMHBIX IPOAYKTOB U KOMIIJIEKCOB C
HCIOJB30BAHUEM CTAHIAPTOB, HOPM U MPABUJI, 4 TAKKE B YIIPABJICHUN IMTPOCKTAMU CO3aHUA I/IH(I)OpMaHI/IOHHI)IX

CUCTEM Ha CTaJudX JKU3HCHHOI'O IUKJIa

OIIK-4.1

3HaeT cTaHIapThl Pa3padOTKU TEXHUYCSCKON
JIOKYMEHTAIINH, YMEET IPUMECHUTh MX Ha TIPaK-
THKe Tipu pazpadorke [10

3HaTh: OCHOBHBIE BH/Ibl TEXHUUECKOH okymeHTanuu (T3, Tex-
HUYECKUH NMPOEKT, pyKOBOACTBO Nojb3oBarens, API-
nokymenTanyst); crangaptel ('OCTer, ISO, IEEE) Ha odopm-
JIeHUE JOKYMEHTAINH; )KN3HCHHBIN UK JOKYMEHTAIINH.
YMeTh: OpHEHTHPOBATHCS B CHCTEME CTaH/IapTOB; ONPEIEIATh
BUIbI HEOOXOAMMOM JTOKYMEHTAMH Ha pa3HbIX dTanax JKL]
[1O; ynTaTh ¥ MOHUMATh TEXHUYECKYIO IOKYMEHTAIIHIO, CO-
CTaBJICHHYIO JPYTUMH Pa3pabOTINKAMH.

Brnanets: TepMuHOIOTHEN B 001aCTH CTaHAAPTU3AINN U TEX-
HHUYECKOT0 TIOKYMEHTHPOBAHUS; HABBIKAMH ITOUCKA U IIPHMe-
HEHHS aKTyaJIbHbIX CTaHJapPTOB.

OIIK-4.2

3HaeT NpUHIKIBI cOOpa 1 aHanu3a uHpopma-
LMK, CO3aHus HHOPMALMOHHBIX CHCTEM Ha
CTaMsIX KU3HSHHOTO [[HKJIa

3HaTh: CTPYKTYpPY U COAEPKAHHUE KIFOUEBBIX JJOKYMEHTOB
(marmpumep, 'OCT na T3); HHCTpYMEHTSHI IS BEICHUS JOKY-
menTtaruu (Wiki, Markdown).

YMeTb: COCTaBIATh TEXHUUECKYIO JOKYMEHTALUIO B COOTBET-
CTBHH C YCTQHOBJICHHBIMHU CTaHIapTaM{ M HOpMaMH; aKTyaJH-
3MpOBAaTh JOKYMEHTALUIO B IIporecce pa3paboTKH U CONpo-
Boxkaenus [10.

Bnanets: HaBbikamu opopmienust qokymeHToB o ['OCT; pa-
0O0TBI C CHCTEMaMH YIpaBJIeHHs JOKyMEHTaluel; HHCTPYyMeH-
Tamu g co3nanust quarpamm (PlantUML) B cocraBe moky-
MEHTALHH.

OIIK-4.3
YMeeT ocylecTBIATh YIPABICHUE IPOEKTaMH
UH(OPMAIMOHHBIX CHCTEM

3uath: (a3sl xku3zHeHHOro nukiIa MC n npoekTa (MHUIMAINS,
TUTaHUPOBAHKE, UCTIOJTHEHUE, KOHTPOJIb, 3aBEPILICHNUE); OCHOB-
HBIE ITPOIIECCHI YIPABICHUS MPOeKTaMu (YIIpaBJIeHHE COJiep-
YKaHUEM, CPOKaMH, CTOUMOCTBIO, PUCKAMHU ).

YMeTh: HIeHTUPUIUPOBATH PA0OTHI 10 IPOEKTY; CTPOUTH
HepapxXuyuecKyto cTpykTypy padot (WBS); onpenensrts 3aBu-
CHUMOCTH MEXJY 3a7a4aMHU.

Brnaners: TepMUHOIOrHEN yIIpaBiIeHUs MPOEKTaMU; HaBBIKAMH
JICKOMITO3UITNH 11eJIei MpOoeKTa Ha YIpaBJsieMble 3a/1auu.

OIIK-4.4

3HaTh: MeTO/IbI aHaMM3a HH(popMarroHHbIX cucteM IDEFO,
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MMeer npakTUUECKUN ONBIT aHAJIU3A U UHTEP-
npeTanuy HHOOPMAIIMOHHBIX CHCTEM

DFD (Data Flow Diagrams), UML (Unified Modeling
Language).

YMeThb: CTPOUTH MOJIENTH HH(POPMAIIMOHHBIX CHCTEM; BBIOMPATh
THIT MOJICTIH B 3aBUCUMOCTH OT LieJiel aHann3a.

Brnanets: HaBbIKaMu pabOTBI C MHCTPYMEHTAMH TTOSKTHPOBa-
Hus HHGopManuoHHbIX cucteM (PlantUML).

OIIK-5

Crioco0eH MHCTAUTMPOBATh M COMPOBOXKIATH MIPOrpaMMHOE oOecriedeHrne HH(DOPMAITHOHHBIX CUCTEM U 0a3 JaH-
HBIX, B TOM YHCJIC OTC€YSCTBCHHOTO MPOUCXOXKIICHHS, C YIETOM HH(POPMAITMOHHOM O€30MaCHOCTH

OIIK-5.1

3HaeT METOJIUKY YCTaHOBKH Y aJIMUHHCTPUPO-
BaHUs1 HTH(OOPMALIMOHHBIX CUCTEM U 0a3 JlaH-
HBIX. 3HAKOM ¢ cojiepkanneM ExnHoro pe-
€cTpa POCCHHCKUX MPOrpaMM

3HaTh: Mpoueaypbl ycTaHoBKU U HacTpoiiku OC, cepBepHOTo
[10, CYB/I; MeToapl [UarHOCTUKU 000PY/I0BaHUsI; OCHOBBI
BUPTyaJIM3allnu, B ToM yrcie ¢ npumenenneM [10 n3 Enunoro
peectpa poccuiickux mporpamm (Astra Linux, PostgresPro).
YMeTs: pa3BepThIBaTh M HacTpanBaTh cepBepHoe [10; moaximo-
4aTh M HaCTpanBaTh nepudepuitnoe 000pya0BaHUE; TPOBOANTD
0a30BYI0 THarHOCTUKY HEHCIPABHOCTEH.

Brnaners: HaBbIkaMu ycraHoBKY 1 HacTpoiiku OC (B T.4. cep-
BEpHBIX); 0A30BBIMU HaBbIKaMH aaMuHHCTprpoBanus CYBJ]
(co3manne BJI, monp3oBareneii, 69kam); HaCTPOHKH BeO-
cepsepoB (Nginx, Apache).

OIIK-5.2

YMeeT peanu30BbIBaTh TEXHHYECKOE COIIPO-
BOXK/IeHHE HH(OPMAIMOHHBIX CUCTEM U 0a3
JaHHBIX

3uatb: ocHoBbl OC (Windows, Linux); npuHIUIIEL paboThI ce-
teii (crek TCP/IP); apxuTekTypy KIMEHT-cepBep; OCHOBBI a/l-
munuctpupoBanus CYB]] (HacTpoiika, pe3epBHOE KOIHPOBa-
HHE, TI0JIb30BATENHN).

YMeTh: O0BSICHUTD MIPUHIHITE B3aUMOIEHCTBHIS KOMIIOHEHTOB
B pacmpeelIeHHOH cucteMe; BrIOpaTh moaxoaamyio OC u
CYB/] mns mpoekTa.

Brnaners:HaBBIKAME CHCTEMHOTO U CETEBOTO aIMHHICTPHPOBA-
Hus, agmuaUCcTpupoBanns CYB/I.

OIIK-5.3

Hmeer MPAaKTUYCCKHUE HABBIKU YCTAHOBKHU U
HUHCTAJUIALIWU NIPOTPAMMHBIX KOMIIJIEKCOB,
MNPUMCHEHHA OCHOB CCTCBLIX TEXHOJIOT UM

3HaTh: mpoLeaypsl yCTaHOBKH U HacTpoiiku OC, cepBepHOro
10, CYB/I; MeToapl [UarHOCTUKU 000PYI0BaHUsI; OCHOBBI
BUPTYAJIN3AIINH.

YMeTh: pa3BepThIBaTh M HacTpauBaTh cepBepHoe [10; moximto-
4aTh M HACTPaMBaTh CETEBOE 000PYIOBaHHUE; TPOBOANUTH 0a30-
BYIO JIMarHOCTHKY HEUCIIPABHOCTEH CETEBBIX MPOTrPaMMHO-
anmnapaTHbIX KOMIUIEKCOB.

Braners: HaBbIKaMM ycTaHOBKM U HacTpoiiku OC (B T.4. cep-
BEpHbIX); 0a30BbIMU HaBbIKamMK aaiMUHHUCTpHpoBanus CYBJ]
(co3nanue BJl, monp3oBareneii, 69karr); HACTPOWKH BEO-
cepiepoB (Nginx, Apache).

OIIK-6

CnocoOeH MoHUMATh MMPUHIUIIBI pa6OTI)I COBPCMCHHBIX I/IH(l)OpMaIII/IOHHLIX TEXHOJIOTHH M HCIOJIb30BaTh UX JJIsL
peuicHus 3aaa4 HpO(i)eCCHOHaHLHOP’I JACATCIIBHOCTHU

OIIK-6.1

ApryMeHTHpOBaHO IPUMEHSIET COBPEMEHHBIE
HH(OPMAIIMOHHbIE TEXHOJIOTHH, B TOM YHCIIE
OTEUECTBEHHBIE, TP CO3JJAHUH MPOTPAMMHBIX
MIPOLYKTOB U IIPOrPaMMHBIX KOMIUIEKCOB pa3-
JIMYHOTO Ha3HAuYeHUs

3HaTh: aKTyalbHbIE IPOrPAaMMHBIE TPOLYKTHI U OMOIHOTEKH, B
TOM YHCIIE OTEYECTBEHHBIE, IS CO3IaHUH IPOrPAMMHBIX IPO-
JOYKTOB U IIPOrPaMMHBIX KOMIUIEKCOB PA3INYHOrO Ha3HAYECHHS
YMeTh: IpHUMEHATH COBpEMEHHbIE HH()OPMALMOHHBIE TEXHOJIO-
rud, GperiMBOPKH, OMOIMOTEKH IPH CO3IaHUH IIPOrPaMMHBIX
MIPOAYKTOB M IPOTrPAMMHBIX KOMIUIEKCOB Pa3JIMYHOTO Ha3Ha-
YeHHS

Biragers: coBpeMEHHBIMU TEXHOJIOTHUSAMH Pa3pabdOTKH BeO-
TIPIJTIOKEHUH U BeO-CepPBHUCOB, MOOMIIBHBIX TPUJIOKEHHH, 06a3
JAaHHBIX JUIS PELIeHHMs 3a1a4 MPoeCcCHOHATBHON e TeIbHO-
CTH

OIIK-6.2

OpueHTHpYeTCS B COBPEMEHHBIX MOJI0KEHUSIX
Y KOHLENIUSX NMPUKJIAAHOTO U CUCTEMHOT0
POrPaMMHOTO 00ECTIeYeH s, apXUTEKTYPBI
KOMITBIOTEPOB U CeTell (B TOM YHCIIe U TJI0-
OaJbHBIX), TEXHOJOTHH CO3JIAHUS U COIIPOBOXK-
JICHHS IPOTPAMMHBIX POTYKTOB M IPOTpaMM-
HBIX KOMIUIEKCOB

3HaTh: OCHOBHBIE BH/IbI IIPHKJIATHOTO U CUCTEMHOTO IPO-
IrPaMMHOI0 00ECIIEYECHUS], APXUTEKTYPbl KOMITBIOTEPOB U ceTei
(B TOM umCIe U rI100ATBHBIX)

YMeTh: IPOeKTHPOBaTh U pa3padaThIBaTh IPOrPaMMHBIE MTPO-
JYKTBI U CEpBUCHI

Biiagers: COBpeMEHHBIMU TEXHOJIOTUSIMH CO3/IaHHSI U COTIPO-
BOJKJICHHUSI TIPOI'PAMMHBIX MTPOJYKTOB U IIPOrPAMMHBIX KOM-
IJICKCOB
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HpO(l)ECCI/IOHaJIbHLIe KOMINETCHIIMHA BBIMNYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

IK-1

Crioco0eH akTHBHO Y4acTBOBATh B MCCIIEOBAHNH HOBBIX MaTeMaTHYECKUX MOJIEEl B €CTECTBEHHBIX HayKax; BbI-
SIBUTh €CTECTBEHHOHAYYHYIO CYIITHOCTH PO0JIeM, BOSHUKAIONINX B X0€ MPO(hecCHOHATHLHON e TENbHOCTH B 0071a-
CTHU MOJICIUPOBAHMI M aHATIM3a CIOXKHBIX €CTECTBEHHBIX M HCKYCCTBEHHBIX CHCTEM

K-1.1

PazpabarbiBaeT KOHIIETIIIMIO U apXHUTEK-
Typy HPOTPaMMHON CHCTEMBI, ee (PyHK-
LHOHAJbHBIE BO3MOXKHOCTH U JIOTHKY
paboTEhI, enmaeT BRIOOP CPENICTB MPOCK-
THPOBAHMS U peaTn3allii Ha OCHOBE
TpeOOBAHMH C yUETOM CYIIECTBYIOIINX
OTrpaHUYEeHUN

3HaTh: COBPEMEHHBIH TEXHOJIOIMYECKHU CTEK (SI3BIKH MTPOrpaMMHpOBa-
HUSL, PpeMBOPKH, Oa3bl JJaHHBIX, 00JaYHbIe TIAT()OPMBI); TIPHHIHITBI
MIPOEKTUPOBAHUA apXUTEKTYphI [10 (MHKPOCEPBUCHI, MOHOJINT); METO-
nonorun paspabortku (Waterfall, Agile, Scrum).

YMeTh: BBIONPATH MOIXOSIINE TEXHOIOIMH M HHCTPYMEHTBI ISl pea-
JI3alUH ITOCTABICHHBIX 33/1a4; IPOEKTUPOBATh MACIITAONPYEMYIO U
TIO//IEPKUBAEMYIO apXUTEKTYpy MPUIIOKEHHUS; pa3pabaThIBaTh U BHE-
PATH IPOrPaMMHBIE PEIICHNUS], OTBEYAIOIINE 33JaHHBIM TPEOOBAHMSIM 110
TIPOM3BOANTEIHHOCTH U HAZIEKHOCTH C YUETOM CYIIECTBYIOIIMX OT'pa-
HUYEHUN.

Brnaners: HaBbIKaMu pa3paboTKH, MPAaKTHKaMH HEPEpHIBHON MHTErpa-
un u focraBku (CI/CD); naBbikamMu paboThl ¢ 00Ia4HBIME ITpOBaiiie-
paMu; MeToJaMu pedakTOPHHTa ¥ ONTUMHU3AINHN KOJa JJIsl TOBBIIIICHUS
2(h(EeKTUBHOCTH pEIICHISL.

K-1.2

CriocobeH UCIOaB30BaTh 3HAHUSA O Oa-
30BBIX MPUHIIMIIAX OPTaHU3AIUU U OC-
HOBHBIX 3Tanax npoektupoBanus NC

3HaTh: 0a30Bble IPUHIMIIBI OPTaHU3ALUK U OCHOBHBIE TAIbl IPOEKTH-
posanus UC (onpenenenue TpeGOBaHUIL, MOTB30BATENbCKIE HCTOPHUH,
paspaboTtka koHuenuu MC, TexHuIecKoe 3alaHue, TeXHHIECKHH Ipo-
eKT, pa3paboTka apxutekTypbl C 1 ee KOMIIOHEHTOB, IPOEKTUPOBAHUE
UT-undpacrpykrypst UC).

Ymeer: mpoektrpoBats C B COOTBETCTBUH € TPEOOBaHUAMH, BBIOHpAs
MTOJIXO/ISIINI CTEK-TEXHOJIOTMH, TPOrpaMMHBIE H allapaTHbIE PElICHHUS.
Biageet: MeTogoorue 1 HHCTpyMeHTaMu IpoekTrpoBanus 1C
(IDEF0, UML).

K-1.3

Hcnonp3yer MeTo10510T K pa3padoTKH
HPOrpaMMHOTO 00ECTIeYeHHsI U TEXHO-
JIOTHH TIPOTPaMMHUPOBAHHsI, METOI0JIO-
UM U TEXHOJIOTUH MTPOSKTUPOBAHUS U
UCIIOJIb30BaHMs 0a3 JaHHBIX, METO/IbI U
CpEICTBA POEKTUPOBAHHS IPOTPAMM-
HBIX UHTEP(EICOB, MPUHIUITBI TOCTPO-
€HUs apXUTEKTYPBI IPOrPaAMMHOTO
obecriedeHust

3HaTh: METO/I0JIOTMH pa3pabOTKU IIPOrpaMMHOTO 00ecieYeHUS
(Waterfall, Agile, Scrum) u TeXHOJIOrMY TPOrpaMMHUPOBaHNUS (CHHTAK-
cuc u cemanrtuka SI1 Python, Java, C++, JavaScript, KOHTpOIIb BepcHii
GIT, DevOps CI/CD), MeTo1010ru¥ U TEXHOJIOTUH MTPOSKTUPOBAHUS 1
ucnob3oBanus 0a3 nanubx (ER, Hopmanu3zarus, SQL, NoSQL, noky-
MEHTOOPHUEHTHPOBAHHBIE, BEKTOPHBIE), METOJIBI M CPE/ICTBA MPOEKTHPO-
BaHus1 nporpamMMHubIX HHTepdeiicoB (REST, SOAP, gRPC, ouepenu
COOOIIIEHNH ), TPUHIIUIIBI TOCTPOSHHSI aPXUTEKTYPBI TPOTPAMMHOTO
obecniedeHust (TATTEPHBI MPOEKTUPOBAHUS, KIIMEHT-CEPBEP, MOHOJINUT,
CEepPBHC-OPUEHTHPOBAHHAS APXUTEKTYPa, MaCIITAONPOBAaHNE U OTKa30-
YCTOWYHMBOCT).

YMets: pa3zpabaTeIBaTh MPOrpaMMHOE 00ECIICUeHNE C UCII0Ib30BaHNEM
COBPEMEHHBIX TEXHOJIOTUI IPOTrpaMMHUPOBAHMUS, METOIOJIOTMH U TeX-
HOJIOTMIH IPOSKTHPOBAHMS ¥ MICIIOIb30BAaHMsI 0a3 IaHHBIX, NPHHIUIIOB
MTOCTPOCHHS APXUTEKTYPhI IPOrPAMMHOT'0 00ECIICUCHHSI.

Brnanets: coBpeMeHHBIME s13bIKaMu mporpammupoBanus (Python, Java,
C++, JavaScript/TS), oubnmorekamu, ppeiiMBopKamu, HaBBIKaMH pado-
TBI C PA3IMYHBIMU 0a3aMU JJAHHBIX I Pa3padOTKH MPOrpaMMHOT0 00-
CIIEUEHMs, TIPOTPaMMHBIX HHTEp(eiicoB, BeO-CEpPBUCOB.

IIK-2

CnocoOeH OpUEHTHPOBATHCS B COBPEMEHHBIX aIrOPUTMax KOMIIBIOTEPHOH MaTeMaTHKH; 00JIalaTh CIIOCOOHOCTSIMU
K 3QQeKTHBHOMY NPHMEHEHHIO U peaIU3allii MaTeMaTHYECKH CIIOKHBIX aJITOPUTMOB

nK-2.1

Hcnonb3yeT cOBpeMEHHbIE PEIleHHs U
TEXHOJIOTUHU MMPOSKTUPOBAHUS ITPH pa3-
paboTKe MPOTPaMMHOT0 00ECTICUCHHSI

3HaTh: NaTTEPHBI IPOEKTUPOBAHUS; IPUHINIIBI, HHCTPYMEHTHI JUIS ITPO-
€KTUPOBAHMS apXUTEKTYPBI.

YMeTh: IPUMEHSTH MaTTEPHBI TPOSKTUPOBAHUS JUIS CO3[aHMsI THOKOTO
U TIOJIIEP)KMBAEMOT0 KO/1a; BBIOUPATH U ITPOEKTUPOBATH ITOIXO/ISIIYFO
APXUTEKTYPY NPUIOKEHUS (MUKPOCEPBUCHAS, COOBITHITHO-
OpPUEHTUPOBAHHAA); HCIIOJIb30BaTh HHCTPYMEHTHI ATl JOKYMEHTUPOBA-
HUS MIPOEKTHBIX PEeIIeHUH.

BriageTts: HaBbIKaMU CO37JaHUS TEXHUUYECKOTO 33/1aHUS U apXUTEKTYp-
HBIX THarpaMM; IpoBeIeHHsI IPOEKTHBIX CECCUIl U PUHATHUS apXUTeK-
TYPHBIX pelIeHuil.
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IIK-2.2

Hcnone3yer coBpeMEHHBIE SI3bIKH U CH-
CTEMBI IPOrPaMMHUPOBAHUSI, TEXHOJIOTHU
MIPOEKTHPOBAHUS IPOrPAMMHOTO 0Oec-
TICUCHUS

3HaTh: CHHTaKCUC ¥ OCOOEHHOCTH HECKOJIBKUX COBPEMEHHBIX S3bIKOB
nporpammupoBanus (Python, Java, C++, JavaScript/TS); coBpeMeHHbIe
(hpelitMBOpKH 1 OUOIMOTEKHN; CHCTEMBI YIIPABICHUS 3aBUCHMOCTSAMH H
cbopku (Maven, Gradle, npm).

YMmeTb: 3¢h(hekTHBHO UCTIOTBE30BaTh BOZMOXKHOCTH SI3BIKA U (PpeiiMBOp-
KOB JUIsl PELICHHUS 3a/1a4; IcaTh YUCThIH, TECTUPYEMbIil U 2P PeKTHB-
HBIH KOJI; paboTaTh C CUCTEMaMH COOPKHU M Pa3BEPTHIBAHMSI.

Biiagets: HaBbIKaMu pabOTHI ¢ CHCTEMOW KOHTpOJIs Bepcuii Git (BeTBIie-
HHE, MEP/DKUHT); HAIMCAHUS Unit- 1 MHTETPAIlMOHHBIX TECTOB; HCIIOJb-
3oBaHus IDE u HHCTPYMEHTOB OTJIAIKH.

K-2.3

[TpuMeHsIeT KPUTSPUH U METOTUKU
OLICHKH (P PEKTUBHOCTH POCKTHOTO
pemIeHus mpu pa3padoTKe OTACTHHBIX
MIPOTPaMMHO-AITAPATHRIX KOMIIOHCHTOB
“H(GOPMAIIMOHHBIX CHCTEM

3Hate: kputepun 3¢ dextuBHOCTH [10 (COOTBETCTBHE (PYHKIIMOHAIB-
HBIM TPEOOBaHUSIM, TPOU3BOIUTEILHOCTh U MACIITA0UPYEMOCTb,
HaJIOKHOCTh, SKOHOMHYECKast 3((HEKTUBHOCTD); METOJIUKH HATrPy304YHO-
T'0 TECTHPOBAHUS; IPUHIUITEI TPO(QUINPOBAHUS KOJIA.

YMets: popMyaupoBaTh Kputepun 3(h(HEeKTHBHOCTH 11 KOHKPETHOT'O
KOMIIOHEHTa; TUIAHWPOBATH U TIPOBOJIUTH TECTHPOBAHNE MTPOU3BOAN-
TENTbHOCTH; aHAJTM3UPOBATh PE3YJILTATHl TECTUPOBAHUS 1 BBISBIATH "y3-
KHe Mecra'.

Brnaners: mHCTpyMeHTaMH Harpy3o4Horo tectiuposanus (JMeter,
Gatling); HaBBIKaMK TIPO(UITMPOBAHKSI TPUIIOKEHNUH (IPOQUINPOBIIMKH
CPU, namsTH); METOJaMH aHAIM3a U BU3YaJIH3allH PE3YJIbTATOB U3Me-
peHUH Uil TPUHATHS PEIISHUH 10 ONTUMH3AIHH.

IK-2.4

Hcnonpk3yer TUIIOBBIE METO/IBI KOH-
TpOJIsi, OLIEHKU M 00ECIIeueH s KauecTBa
[IPOTPaMMHOTO 00ECIIEUSHUSI TIPH Pe-
LICHUH 33/1a4 B PA3IMYHBIX [TPESAMETHBIX
00J1acTax

3Hate: MeTpukH kauectBa [10 (HageXHOCTH, COIPOBOXKIAEMOCTb, 0€3-
OTACHOCTb, IEPEHOCUMOCTB ); METOIMKU TECTUPOBAHMUSL.

YMerh: GopMyIHpPOBATh KPUTEPHUU KAuecTBa JJIsl KOHKPETHOTO KOMITO-
HEHTA; IUTAHKPOBATh U MPOBOJUTH TECTUPOBAHKIE KAUECTBA; aHAJIM3HUPO-
BaTh PE3yJIbTAThl TECTUPOBAHUSI U BBISBIISATH HECOOTBETCTBUSI.

Brnasets: HHCTpYMEHTAMH PYYHOTO M @BTOMATHYECKOr0 TECTUPOBAHHUSI,
METOIaMHU 00€ecIIeueHnsT O€30ITaCHOCTH.

IIK-3

Crocoben NPUMCHATH OCHOBHBIC AJITOPUTMHUYCCKUC U IIPOIrPpaMMHBIC PEHICHUA B obJactu I/IH(l)OpMaHI/IOHHO-
KOMMYHHUKAIIUOHHBIX TeXHOJ’IOFHﬁ, a TaKXKC y4aCTBOBATb B UX paspa60TKe

K-3.1

JleMoHCTpHpYET CIOCOOHOCTh aHAIN3a
MIPeIMETHOM 001acT U TpeOoBaHUH K
MHPOPMAIIMOHHON CUCTEME C HCTIONB30-
BaHMEM OCHOBHBIX KOHIETITYAJIbHBIX
TMTOJI0KEHHUH (PYHKITHOHAIBHOTO, JIOTH-
YEeCKOr0, 00bEeKTHO-OPHEHTHPOBAHHOTO
1 BU3YQJILHOTO HAaIpaBJIeHUH Mporpam-
MHUPOBAHUS

3HaTh: OCHOBHBIE KOHIIENTYJIbHBIE TIOJIOKEHNS (PYHKIIMOHAIBHOTO,
JIOTHYECKOT0, 00bEeKTHO-OPHEHTHPOBAHHOTO M BU3yaIbHOTO HATIpaBIIe-
HUWA IPOTrpaMMUPOBAHUSL.

YMeTh: MPUMEHATh KOHIIENIMN (YHKIIMOHAIBHOT'0, JIOTHYECKOT0, 00b-
€KTHO-OPHUEHTUPOBAHHOT O M BU3yaIbHOT O HAMIPABIEHHUI IPOrPaAMMUPO-
BaHWS JJIs aHAIM3a IPEIMETHON 0071acTH, TpeOOBaHUI N IPOEKTHPOBa-
HUSI CTPYKTYP JIQHHBIX M aJITOPUTMOB B COOTBETCTBHH C TPEOOBAHUSIMH
K HH(POPMAIMOHHON CHUCTEME.

Brnaners: GyHKIIMOHAIBHBIM, JTOTHYECKUM, O00BEKTHO-
OpPUEHTUPOBAHHBIM M BU3yaJIbHBIM IPOTPAMMHUPOBAHUEM C UCIOIb30Ba-
HUEM COBPEMEHHBIX SI3BIKOB IPOrpaMMUPOBAHMUSL.

IK-3.2

Ormpezenser 31eMeHThI TPOOIEMHON
00JIaCTH M MX B3aMMOJICHCTBHE, apXH-
TEKTYpy IIPOTrPaMMHOM CHCTEMBI, ee
(YHKIMOHAIIBHBIE BO3MOYKHOCTH H JIO-
THKY pabOTHI C UCIOJIb30BAaHUEM OCHOB-
HBIX KOHLIENTYAIbHBIX MOJIOKEHHH
(YHKIIMOHAIEHOT'O, IOTHYECKOT0, 00b-
€KTHO-OPHUEHTHPOBAHHOT'O M BU3yaIbHO-
r'0 HalpaBJIEeHUH IPOrpaMMHpPOBaHHS

3HaTh: IPUHIUIBI IPOSKTUPOBAHUA apXUTeKTypsI [10.
YMeTh: IPOSKTUPOBATH KOMIIOHEHTHI CHCTEMBI U HX B3aUMOJAEHCTBUE.
Brnagers: HaBBIKaMM IPOEKTHPOBAHUS IPOrPAMMHOM apXUTEKTYPHI.

IK-4

Crioco0eH IaHUPOBaTh HEOOXOIUMBIC PECYPChI U ATAIIBI BHIMOJHEHUS PadOT B 00JacTH HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COCTABJIATh COOTBETCTBYIOIINE TEXHUYECKUE ONUCAHUSI M HHCTPYKIIUHU

K-4.1

Hcnonb3yer coBpeMEHHbIE HHCTPYMEH-
TaNbHBIE CpecTBa pa3paboTKu 6a3 IaH-
HBIX, IPUKJIQJHOTO IPOrPaMMHOT0
obecriedeHust ¥ CHCTEM Pa3IudHOTO
(YHKIIMOHAJIBHOTO Ha3HAYCHHUS

3HaTh: COBpEeMEHHBIC HHCTPYMEHTAIBHEIE CPEACTBA pa3paboTKu 6a3
JaHHBIX, TIPUKJIAJHOTO IPOrPAMMHOTO 00SCIICYeHH s K CHCTEM Pa3Jny-
HOTO (YHKITMOHAIEHOTO Ha3HaYCHUS (BEO-TIPUIIOKEHISI, BEO-CEPBUCHI,
MOOHMIIBHBIE U JIECKTOII IPHIIOKEHHSI, BCTPAUBAEMbIE CHCTEMBI).
YMeTh: IPUMEHATh COBPEMEHHbIE HHCTPYMEHTAIBHBIE CPE/ICTBA pa3pa-
60TKM 033 JaHHBIX, MPUKIAJHOTO ITPOTPAMMHOI0 00ECTICUEeHHS U CH-
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CTeM Pa3IMYHOr0 (PYHKIHOHATIBHOTO HAa3HAUCHUSL.
Brnaners: coBpeMeHHBIMH TEXHOJIOIHSMH pa3pabOTKu 0a3 TaHHBIX, TIPH-
KJIQ[THOT'O TIPOTPaMMHOTO 00ECIIEYEeHUS!.

IK-4.2

[IpumenseT coBpeMeHHbIE PHEMBI Pa-
0OTbI C HHCTPYMEHTAIILHBIMH CPE/ICTBA-
MH, MTO/IEPKUBAIOINMH CO3aHHE TTPO-
T'PaMMHBIX ITPOITYKTOB U MPOTPAMMHBIX
KOMIIJICKCOB Ha 0a3e sI3BIKOB ITPOrpam-
MHUpOBaHUs, 023 JaHHBIX W MAKETOB
TIPUKJIIATHBIX TIPOTPaMM

3HaTh: IPUEMBI PadOTHI C HHCTPYMEHTAIBHBIMH CPECTBAMU (TIPUHIIUTI
paboThl cucTeMbl KOHTpOIs Bepeuit, nputiunbel CI/CD, metononoruro
DevOps, npreMbl KOHTEIHEPU3aLlK 1 OPKECTPALIUH, COBPEMEHHbIE
IDE, cucrembl cOOpKH IPOEKTOB M YIIPABICHUS 3aBUCHMOCTSMH, HH-
TPYMEHTBI KOJUIGKTUBHOM pabOTHI ¢ TOKyMEHTaMH U IIPOr PAMMHBIM
KOJIOM).

YMeTbh: UCNONIB30BaTh HHCTPYMEHTHI JUIsl CO3J[aHMsI IIPOTrPAMMHBIX KOM-
TUIEKCOB Ha 0a3e SA3bIKOB MTPOTPaMMHPOBAHMS, 023 JaHHBIX M MAKETOB
TIPUKIIATHBIX TIPOTPaMM.

BrnaneTs: TeXHUKaMH HUCTIONB30BAHMS M MHTETPALMH PA3THIHbBIX WH-
crpymentoB (GIT, Docker, Kubernetes, GitLab, VS Code,
Google/Yandex Documents, Swagger, npm, pip, Gradle, Maven, make).

IK-4.3
Crioco0eH UCIoIb30BaTh METOIbI A(h-
(EKTHBHOTO yIIPaBJICHHS KOMAHION MPH

3HaTh: METOABI yIpaBieHus komanaoi B IT-mpoekrax.
YMeTh: OpraHu30BbIBaTh PabOTY KOMaH/Ibl Ha Pa3HbIX 3Tarnax.
Brnaners: mpakTHKaMyu U HHCTPYMEHTaMU YIPaBJIECHUs] KOMAaHAOM pa3-

pa3paboTke, BHEAPEHUH W COMPOBOXKIE-
HHMU IPOTPaMMHBIX ITPOIYKTOB

pabOTKH, BHEIPEHHSI, COIIPOBOKACHUS IIPOTPaMMHBIX IPOYKTOB.

KoMmnerennuu u3 KOMHETeHTHOCTHO-pOHEBOﬁ MOJaeJIn

Koa n nHammeHoBanue HHAMKATOpa

PesynbraTel 00y4eHUs1

MF-1

(C) CrnocobeH mprMeHSITh COBPEMEHHYIO TEOPETHIECKYI0 MAaTEMATHKY IS pa3paOOTKH HOBBIX aJiTOPHTMOB
1 HOpMYIUPOBAHMS IEPCIEKTUBHBIX 3aaau N

MF-1.2

[IpuMeHsieT annapaT TEOpUU BEPOSITHO-
CTeil, MaTCTaTHUCTHKK U Teopuu HH(OopMa-
uH 01 GOpMyJIMpOBaHUS U aHAITN3a 3a-
Jlay MCKYCCTBEHHOTI'0 MHTEJUIEKTa

IIpumensieT MeToAbl TEOPUH BEPOSITHOCTEN, CTATUCTUKY U
TeopuH WHGOPMAIIMHU JJIs PEIICHIS 3a/1a4 aHATH3a JaHHBIX,
OIICHKHU TTapaMeTPOB MOJETIE 1 aHaIn3a CTATUCTUYECKUX
3aBHUCcHUMOCTEH B 3agauax MU

MF-1.3

IIpuMeHsieT COBpEMEHHBI MaTeMaTHye-
CKHUH anmapaT TEOpUH BEPOSTHOCTEN A
HCCIIEIOBAHNS METOA0OB ¥ MOJENEN Ma-
IIMHHOTO 00y4YeHNS

DopMynHpyeT OTINYHS B TIOCTAHOBKE 33/1a9H O MPOBEPKE
THITOTE3bI OT IIOCTAHOBKH YIS TIOITYJISIPHBIX KPUTEPHEB, TTPH-
MEHSET CHENUANIN3UPOBAHHBIE KPUTEPHU.

MF-2

(Bb) CnocobeH npuMeHsTh 0aifieCOBCKHIA OAXO/I ISl IIOCTPOCHUS BEPOSITHOCTHBIX MOJIeJIel, aHaIn3a He-
ONPeIeICHHOCTH M CO3IaHMsl aianTUBHBIX cucteM M

MF-2.1

Hcnons3yer Teopemy baiieca u eé cnen-
CTBHS1, IOHUMAET OTJINYHS OailecOBCKOM
CTaTUCTUKH OT YaCTOTHOTO MOJIX0/1a

3Haer Teopemy baileca © OCHOBHBIE CIE€ICTBUS, TOHUMAET €€
CBSI3b C YACTOTHBIM ITOJXOJ0OM M MOXKET OOBSCHHUTE PA3ITUIUSL
MEXIy 0aifleCOBCKOI M YaCTOTHON CTaTUCTUKOMN

MF-2.2

[IpumeHnsieT GaiiecOBCKHE METO/IBI OIICHU-
BaHUs ¥ 0aifleCOBCKHME MHTEPBAJIBI JIJIS pe-
[ISHUS 337a4 CTATHUCTHKHU U TOCTPOCHUS
MoJaenen

[IpumeHnsieT 6a30BBIe OalieCOBCKHE METOIBI OTICHUBAHUS IS
TIPOCTHIX 33]a4 CTATHCTUKH U HCIIONB3YeT OalleCOBCKUE HH-
TEpBAaIBI TSI HHTEPIIPETAIAN JTAHHBIX

MF-2.3

AHaM3ApyeT U IpuMeHseT 6alileCOBCKUH
YaCTOTHBIA TOAXObI, CBOOOTHO UCIIOIB3Y-
eT TeopeMy baiieca u e€ cneacTBus ans
pelIeHus CIOKHBIX CTATUCTHYECKUX 33/1a4

IIpumensier TeopeMy baiieca 1 METObI YaCTOTHOT'O MOAXO0AA
JUTSA PELIeHNS CTAaHAAPTHBIX CTaTUCTUYECKUX 3a1a4, aHaH-
3UPYyET OCHOBHBIC PA3IINYINs MEXKIY TOIXO0IaMHI

MF-3

(C) CniocobeH npuMeHsITh COBpEMEHHbIE METO/ bl ONTUMH3ALNH JJIs1 00yUYeHHUs] MoJieield MalllMHHOTO 00Y-
YeHHUs, HACTPOMKH runeprnapamMeTpoB M peleHus 3a1a4 HICKYCCTBEHHOT'O HHTEJUIEKTa

MF-3.1
HpI/IMCHﬂCT METOAbI OIITUMHU3AIINA JJIA
paBpa6OTKI/I 1 UCCIICOOBAHUA O6yan)IIII/IX

AHanm3upyer cXoJuMOoCTh B 3P (PEKTHBHOCTS aIrOPUTMOB,
BBIOMpaeT 1 00OCHOBBIBAET TPUMEHEHHE HanboJIee MoaX0-
JUIIIMX METOJIOB B 3aBUCHMOCTH OT XapaKTEPUCTHK JAHHBIX U
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AITOPUTMOB

MOJEIHN

MF-3.2

[puMeHsieT MeTObI ONITUMH3ALMH IS
HACTPOIKH THIIepIapaMeTpoB Mo/Ieneit
MAIITMHHOTO 00YYeHUsI, BKIFOYast HCIOJIb-
30BaHKe METOOB Toucka (grid search,
random search) u OaiiecoBckoii onTrMH3a-
MU

YMeer HacTpauBaTh TUMEPIAPAMETPHI C UCIIOJIB30BAHUEM
0oJiee CIIOKHEIX METOJIOB, TAKMX KakK OalieCcOBCKas ONTHMHU-
3a1usl, JUTsl yIy4llleHUs. TPOU3BOIUTENIbHOCTH MOJIENeH U
MUHUMU3AITIA BPEMEHH 00yYeHUS

MF-4

(C) CriocobeH mpUMEHSTh CTATUCTHYECKIE METO/BI [T aHATN3a TAHHBIX, BATMAAINN MOAEICH MAIIMHHOT O
o0ydeHHs U IPOBENICHHs SKCIIEpUMEHTOB B o6mactu M

MF-4.1

HpI/IMeHSIeT CTaTUCTUYCCKHUEC METOIbI
aHaJIn3a 1 MalllIMHHOT'O O6y‘I€HI/I$I JUIA
pEeUICHUA 3aaa4 aHaJIn3a JaHHBIX U
IMPOBEACHUSA OKCIICPUMCHTOB HA JaH-
HBIX

[TpuMeHsieT U BBIOMpPACT METOIbI CTATUCTHYCSCKOT'O MAIIIMH-
HOTO 00y4eHHsI, yUUThIBas 0OCOOEHHOCTH JTaHHBIX U 3aJ1a4H, a
TaK)Ke OOBSICHSET Pa3IMYHs MEXKIY MOJX0IaMU

MF-4.2

Crioco0GeH IPUMEHSTh CTaTHCTUYECKHUE
METOJbI AJISl IOCTPOEHUS MPECKa3aTeNb-
HBIX MOJIeNeH, BKIIFOYast METOABI JUIsl aHa-
JIu3a ¥ IPOrHO3UPOBAHUS BPEMEHHBIX Psi-
JIOB, a TaKXe MOJICIMPOBAHMSI HECTAIHO-
HAapHBIX CIy4YalHbIX IPOIIECCOB

CTpOI/IT MOACIN ATUHAMHWYCCKUX CUCTEM IJIs1 MHOIOMCPHBIX
BPCMCHHBIX PAZ0B U MoJIe

MF-4.3

CriocobeH IpUMEHSITh CTATUCTUIECKHE
METO/IBI AJIs OIIEHKHM Ka4ecTBa MOJIENICH
NN, Brito4as METPUKU U KPUTEPUU AJIS
perpeccuu, KIacCU(pUKaIMU U KJIacTepu3a-
LMY, a TAKKE JUIS TIPOBEICHNS CTaTUCTUIE-
CKHUX TECTOB ISl CPAaBHEHUS MOAENeH

OueHNBaeT CTaTUCTUYECKHUE Pa3IndUs MOAEINEH 1 alropuT-
MOB, 00y4aeMBbIX Ha JaHHBIX. 3HAET U MPUMEHAET Moaupu-
LPOBaHHBIE CTaTUCTHYECKHE KpUTepHH, A/B TectupoBaHue.
[IpumenseT oneHNBaHNE Ha OCHOBE MOAU(DUIIMPOBAHHBIX
JIOBEPUTENIbHBIX HHTEPBAJIOB, UCNIONb3YET baliecoBckue Te-
CTBI

MF-6

(B) CnocoGeH npuMeHsTh JIOTHYECKUH anmapart [yt GopMalln3aluy 3a1a4 Npe/ICTaBIeH s 3HaHUH, TPOeK-
TUPOBAHMS JOTHUECKUX MOJIeIeH U MCIIOJIb30BaHMs CUCTEM aBTOMATHUECKOTO JI0KAa3aTeNbCTBA TEOPEM

MF-6.1

IIpumensieT Toruueckue CTpyKTyphl It
MPUHSATHUS PELIEHUI B aBTOMaTU3UPOBaH-
HBIX cucteMax MU

Hcnonb3yer METOABI JepeBa pELIEHUM U JIOTUCTUYECKON pe-
TPECCHH JJIs1 IOCTPOECHUS MOJENeH

MF-6.2
PaspabaTpIBact JIOrmuecKIie MOJICITH U a-
TOPUTMBI ISl Mcnionb3oBanus B U

[IpumeHnseT MeToIpI OyIIeBOM anreOpBl U TEOPUN MHOXKECTB
JUTsl perienust 3aaad joruku M1

MEF-7

(Bb) Cniocob6eH npuMeHsTh MeToibl U depeHIIHaAIbHON IeOMETPUH U TOTIOIOr UM JUts (hopMaT3aluy, aHa-
JIM3a U MHTEPIPETALMHU CTPYKTYD JAHHBIX U HPH3HAKOBBIX MPOCTPAHCTB, BKIIIOYAS 334K OTOOPAKECHHS,
KJIaCTepu3alu, 00ydYeHHs] HA MHOr000Opa3usiX U aHAJIK3a yCTONYHBOCTH MOAEICH

MF-7.1

[IpumensieT METOBI TOMOJIOTHYECKOTO
aHaJM3a JUIsd OMUCAHUS TII00ATBHBIX
CBOICTB JJaHHBIX U YCTOMYMBOCTH MPHU-
3HAKOBBIX CTPYKTYP

VY3HaéT 1 MHTEPIPETUpPYET 0a30BbIE TOMOIOTHUECKHUE XapaK-
TEPUCTHKH (CBA3HOCTH, KOJIMYECTBO KOMIIOHEHT, pa3Mep-
HOCTb) B ITpUMeEpax M BU3yaIN3aIHIX

BD-1
(C) CriocobeH ocyIecTBIsTh MOKCK, CO0p,

OYHMCTKY U HpeI[BapI/ITeJIBHI)Iﬁ aHaJIN3 JaHHBbIX

BD-1.1

OO00CHOBBIBaET CIIOCOOBI M BAPHUAHTHI ITPH-
MEHEHHSI METO/IOB MIPE/IBAPUTENHHOTO aHa-
JIM3a TaHHBIX B 3amadax M, Bkiaogas ux
MaTeMaTHIeCKOe (aIrOPUTMUIECKOE) TIpe-
00pa3oBaHMeE U AANTANHNIO K crienuduke
3a7a4n

IIpoBOaUT OHOMEPHBI U MHOTOMEPHBINA aHAJIN3 IPU3HAKOB,
B TOM YHCJIE C UCTIOJIb30BAaHIEM CPEICTB BU3YaTH3aALIH

BD-1.2
IIpumensieT MeToIbl aHaIN3a JAHHBIX IS

HpOHSBO)II/IT OYHUCTKY 3allIYMJICHHBIX BPEMEHHBIX PSAJOB U
n3o0paxxennii. OOHapY)KMBAET M yCTpaHseT BBIOPOCHI B JaH-
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MIPOBEPKH pa3BEIOYHBIX THIIOTE3 U MO0~
TOBKH JIaHHBIX K IPUMEHEHHUIO COBPEMEH-
HBIX MeTooB U1

HBIX BPEMEHHBIX psi10B. [101X0/1bI K 3aI10THEHUIO NIPOITyCKOB
B JTaHHBIX BPEMEHHBIX PAA0B M H300paKeHUH.

BD-1.3

[IprmenseT MeToIbl HOHIKEHNUS pa3Mep-
HOCTH AJIs IEPBUYHON MHTEPIPETANU U
BU3YaJIM3allM1 MHOTOMEPHBIX JIAHHBIX

[IpumeHsieT OCHOBbIE METO/IbI IOHUKEHHS PA3MEPHOCTH U
Mo0MpPaeT ONTUMAIBHYIO Pa3MEPHOCTh B 3aBUCHMOCTH OT
HE00XOAUMOM NOTH 00BICHEHHON AUCIIEPCHH.

BD-1.4
OtOupaeT NMprU3HaKU JaHHBIX, 3HAYHMBbIE
JUTA UCCIIEIOBAHUS

HpI/IMeHHeT OCHOBbI METOIOB 0T6opa IIPHU3HAKOB U BbI-
6I/IpaCT ONTHUMAJIBHOC IMOJHOMHOKECTBO IMPU3HAKOB.

BD-2

(C) Crocoben onpenenste TpeOOBaHMSI K HA0OpaM JAHHBIX JUIS PEIICHNS 3a/1ad MAIIMHHOTO O0Yy4eHHS,
MIPOBOJHUTH Pa3METKy U aHAIN3 HaOOPOB JAHHBIX, OIICHUBATH KAYECTBO JIAHHBIX, 00SCIIeYNBaTh HETIPEPhIB-

HYIO MHTCIrpallliiO JaHHBIX

BD-2.1

Omnpenensier TpeOOBaHUS K HAOOpaM U Ka-
YeCTBY HAHHBIX UL PELICHHS 3a1a4 Ma-
IIMHHOTO 00YYCHHS

CraBuT 33]a4y pa3MeTKH 1 OLICHUBAET KaueCTBO PabOTHI
pPa3METYNKOB

BD-2.2

PaGoraer ¢ JaHHBIMH, B TOM YHCJIC co61z1pa—
€T JaHHbIC U3 Pa3pO3HCHHBIX UICTOYHUKOB,
MPOBCPACT AaHHBIC Ha KOPPCKTHOCTh

ITon6upaer uncTpyMeHTapHii pa3sMETKH 110 YCIOBHS 3a/1a4H;
OpraHu3yeT KpayACOPCHHT Pa3sMETKH

BD-2.3
[IpumeHseT HHCTPYMEHTHI U IPaKTUKU

HEMPEePHIBHON MHTErPAIMU JTAHHBIX
(DataOps)

VY4acTByeT B mpoliecce HeMpepbIBHOW MHTETPAIMH JaHHBIX
(DataOps)

BD-3

(C) CriocobeH opraHrn30BBIBATh XpaHEHMS JAaHHBIX, BRIOMpAs afcKBaTHBIC TEXHOJIOTHIECKHE PEIICHUS

BD-3.1

PazpabarbiBaeT, OTIIaXKHUBAET U TECTUPYET
MPUKJIJHbIE penleHus ¢ anemMeHTamu MU ¢
IMPUMEHHEM pa3/InYHbIX TEXHOIOTUH Xpa-
HEHUS CTPYKTYPHPOBAHHBIX JIaHHBIX, Olle-
HUBAET Ka4eCTBO

[Mumer ananuTHYeCKHE 3aPOCH] K TaHHBIM U aHATU3UPYET
IUIaH 3a1poca. Y MEeT CO3/aBaTh IPEACUABICHUS, XpPaHH-
MBI€ MPOLEAYPbI, GYHKIMN U TPUTTEPHI

BD-3.2

PazpabarsIBaeT, OTIAXKNUBACT U TECTUPYET
MpUKIagHbIE pemmenus ¢ anementamu U ¢
MIPUMEHHEM Pa3iINYHbIX TEXHOJIOTHUH Xpa-
HEHHUS HECTPYKTYPHPOBAHHBIX JIaHHBIX,
OLICHUBAET Ka4eCTBO

Ymeer co3naBath 0a3bl JaHHBIX B XpaHmaumax Kirrou-
3navenue, /lokymentasie, Komonounsie u I'padossre. 3naer
1 yMEeT HCIOJIb30BaTh OCHOBHBIE KOMAaHIbI UL pabOTHI C
JaHHBIMH B TAKUX XpaHmwminax. Paboraer Ha ypoBHE prMe-
HEeHHUs HanboJiee N3BECTHBIX 1T01X010B. PaboTaer Ha ypoBHe
IIPUMEHEHHST HanOoJee N3BECTHBIX TEXHOJIOTHH KaKI0TO
KJ1acca XpaHWJINII

BD-4

(IT) CiocobGen npuMeHsITh pa3iIuuHble MOAEIH U (HJTH) TEXHOJIOrUU 00pabOTKH JaHHBIX

BD-4.1

Ocy1iecTBIsIeT BEIOOP TEXHOJIOTH 00pa-
O0TKHU OOJIBIINX TAHHBIX, IPUEMIIEMBIX IS
co3aaHus npukiaaaHou cucremsl MU c 3a-
JAHHBIMH TPEOOBaHUSIMHU

OpranmsyeT IeHTpaIHM30BaHHOE XpaHWiHIIe faHHbIX (Data
Lake), ux pacrpeesieHHBIM XpaHeHHe, apalIeTbHYI0
0a0paboTKy, a Tak:ke 00PAOTKY MOTOKOBBIX JJAHHBIX

BD-5

(IT) CnocoOeH npuMeHsITh TEXHOJIOTHH OpraHu3aiuy HHQpacTpykTypbl B/]

BD-5.1

Ocy1iecTBIsSeT BBIOOP HATIPABJICHUS BCIIO-
MOTaTeIbHBIX TEXHOJOTUYECKUX PellleHnH
Ui (GOPMUPOBAHHMS SIAMHOI'O CTeKa PabOThI
¢ OONBIIMMHY TaHHBIMU I PEUIICHUS T10-
CTaBJICHHOM 3aa4u

PykoBoanT mpoekTaMu 1o opraHu3anii HHPPacTpyKTyphI

B

LC-8

(IT) CiocoGen npuMeHsTh 3HaHUS 00 NCTOPUH Pa3BUTHS U TpeHaax coBpeMmenHoro MU ms popmynmposa-
HUSI KOPPEKTHBIX TOCTAHOBOK 3a/1a4 U ITOMCKA IIEPCHEKTHBHBIX CIIOCOOO0B PEIIeHHs IPOOIIEM C TOMOIIBIO
5141

LC-8.1 | ApryMeHTHpPYET BbIOOp IOCTAHOBKH 33J1a4H C YUETOM
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[Nozunmonnpyer cOOCTBEHHYIO 3a/1a4y B
3alaHHOH 00JIaCTH 3HAHUSA C TOUKHU 3PEHUS
TPEH/I0B COBPEMEHHOT'O HCKYCCTBEHHOT'O
HHTEIJIEKTa

cutting-edge TEXHOIOT Ui, BBISBIISIET TIOTSHIMAT UHTETPALIUH
HOBBIX ITO/IXO/IOB U (JOPMYJIMPYET 33/1a4U Ha CTHIKE TUCIIH-
IUTHH

LC-8.2

OnpeneﬂﬂeT TCHACHIIUN pa3BUTHS, OLICHU-
BacT HOBU3HY U MPAKTUYCCKYIO 3HA4YU-
MOCTb CBOHUX peI_HeHI/Iﬁ C TOYKHU 3pCHUA
COBPEMCHHOT'O UCKYCCTBEHHOI'O MHTCIIJICK-
Ta

[Iporuosupyer nepcreKTUBHbBIC HATpaBieHUs pa3BuTus U,
OLICHUBACT HOBU3HY M 3HAYUMOCTh PELICHHH C OTIOPOil Ha
state-of-the-art myOnukanuu, Tuaepckue NpakTHKH 1
roadmaps BeIyIIUX UCCIECA0BATEIbCKHX NabopaTtopuid, Ghop-
MyJUpPYET IPEIOKEHUS 110 BHEAPESHHUIO HHHOBAIIHIH

LC-8.3

OueHnBaeT KOHKYPHUPYIOIINE PEHICHUS 1
pa3pabOTKH C TOUYKH 3pEHUS] TPEH/I0B CO-
BPEMEHHOI'0 HCKYCCTBEHHOT'O UHTEIIEKTA

[IpoBoauT r1y0OKHMit OEeHIMAPKUHT KOHKYPUPYIOIINAX pele-
HUH Ha OCHOBE aKTyaJTbHBIX METPHUK H JATACETOB, YIUTHIBACT
acriekThl explainable Al robustness, fairness, compliance,
(hopMymUpyeT peKOMEHIAINHY 10 BEIOOPY U Pa3BUTHIO
HanboJIee MEePCIeKTUBHBIX MTOIX00B

ML-2

(IT) Criocoben npumeHsTh QyHIaMeHTAIbHbIE TPUHIIUTIBI U METO/IbI MAIIMHHOI'O 00Y4EHHS BKJIIOYast MOI-
TOTOBKY JaHHBIX OLIEHKY KauecTBa MoJiesniell ¥ paboTy ¢ MpHU3HAKaMH

ML-2.1

PaznmuyaeT ocHOBHEBIE THIIBI 3aJa4 MalllnH-
HOro O6y‘leHI/I${ 1 MMIPUMCHACT Ha IPAKTHUKE
MMPUHOMUIIBI UX PCHICHUA

IIpoexTupyer u peanuszyeT KOMIUIEKCHbIE PEIIeHHUS MAlllH-
HOTO OOYYCHUS I HECTAaHAAPTHBIX 3a/1a4, BKIIFOYAasl pa3pa-
0OTKy MalTUIaitHOB, ONTUMHU3AITUIO MOJICTICH U MHTEPIIpeTa-
LU0 PE3YJIbTATOB

ML-2.2

[Ipumensier MeToab! IpeaBapUTENbHON
00pabOTKH JaHHBIX U PaOOTHI C MPU3HAKA-
MU

[IpoexTupyeT 1 BHEAPAET KOMILIEKCHBIE ANIIaiHbI IIPEN-
BapHUTENbHOW 00PabOTKU TaHHBIX C HCIOJIB30BAaHUEM COBpeE-
MeHHBIX MeTooB VW, aBToMaTm3anuu u feature engineering
B Pa3IMYHBIX MPEIMETHBIX 00JIacTsIX

ML-2.3
Pemaer npo0ieMbl HecOamaHCHPOBAHHBIX
JIAHHBIX U OIICHUBAET Ka4eCTBO MO/IeJier

[IpuMeHseT MpoABHHYTHIE METOIBI PAOOTHI C HecOaIaHCHPO-
BanHbiMu AaHHbIME (SMOTE weighted learning). Hactpau-
BaeT KACTOMHbBIC METPUKH U QYHKIIMHU OTepb. [IpoBoauT
CTaTHCTUYECKHUH aHATN3 3HAYMMOCTH PE3yJIbTaTOB

ML-3

(H) Cnocoben MPUMECHATDH KJIACCUYCCKUE aJIT'OPUTMbI MAIIMHHOT'O 06y'-IeHI/ISI C IOHUMAaHHUEM HUX MaTeMaTu-

YECKHUX OCHOB M 00siacTeil NnpuMeHeHH s

ML-3.1

OO00CHOBBIBaET CrIOcOOBI ¥ BapUAHTHI TIPH-
MEHEHHsI KJIACCHYECKUX METO/IOB U MOjIe-
JIel MarmHAOTO 00y4JeHus B 3amadax MU,
BKJTFOYAs HX MaTeMaTHIECKOe (AT OpUTMHU-
4yeckoe) mpeoOpa3oBaHue U aanTaluio K
crierudrke 3a1a9n

Pa3pabaTriBaet u aganTupyeT COOCTBEHHBIE alTrOPUTMHYE-
CKHE PEIIECHHs Ha OCHOBE KJIACCHYECKNX MeTo0B. O00CHO-
BBIBAET MaT€MAaTHYECKH CIIOKHBIE PEIICHHS

ML-3.2

O hexTHBHO MPUMEHSIET KITACCHIECKHUE
METO/IbI ¥ MOJIENT MAIlTMHHOT'O 00yYeHHs
JUIst 0OecTieueHHsT JOCTIKUMOCTH (PyHKIIH-
OHAJIBHBIX XapaKTepHCTUK cucteM MU

Crnoco0eH ajanTupoBaTh 1 MOAU(PHIIMPOBATH CYIIECTBYIO-
LIKE AITOPUTMBI MO crielupuKy 3ana4un. MHTerpupyer
KIIACCHYECKUE MOJIENH B cloxkHble M-crcTeMbl ¢ yuérom
TpeOOBaHUIA K POU3BOAUTEIILHOCTH ¥ MacIITAOMPOBAHHIO.
PaspabarsiBaeT U peanu3yeT ONTHMU3ANUOHHBIE CTPATET N
1o crienudpuyeckre GpyHKIHOHATBHBIC XapaKTePUCTUKU
(ckopocTb, explainability)

ML-3.3

OrneHnBaeT pe3yIbTaTUBHOCTH IIPHMEHE-
HHMS KJIACCUYECKHUX METOHOB M MOJeeH
MarrHHOro 00yueHwus B 3agadax M Ha
OCHOBE COIIOCTaBJICHUS C aHAJIOraMU

IMoHnMaeT TEOPETHYESCKHE OTPAHIYICHHUSI AITOPUTMOB U CITO-
cobeH HaxOquTh OaTaHC MEXAY Pa3IHYHBIMHU MOAXO0JaMH.
[IpoBoauT cucTeMHbI aHaN3 3P HEeKTHBHOCTH MOJeNel Ha
ypoBHe Ou3Hec-3pdekra, 3aTpaT u puckoB. MoxeT 00bsic-
HHTH PE3YJIbTAThl MOICIICH 3aKa3UUKy

ML-4

(IT) CiocobGen npuMeHsITh MeToIbl 00Y4eHHsI 0€3 YUnTeN sl ISl aHaTu3a CTPYKTYPBI IAHHBIX U BBISBICHUS

CKPBITBhIX SaKOHOMepHOCTeﬁ

ML-4.1

HpI/IMCHSICT AJITOPUTMBI KJITACTCPpU3AllUU U
TNOHWXKXCHUSA Pa3MCPHOCTH UTA PCILICHUA
MPAKTUYICCKUX 3ada4

Br1Oupaer u HacTpanBaeT anropUTMBI KJIACTEPU3aNT
(DBSCAN, Mean Shift, Gaussian Mixture Models) 1 meTos1
noHmxkeHns pazmepHoctu (UMAP, aBTO’HKO/IEpHI) B 3aBH-
cUMOcCTH 0T crienuky 3amaun. MHTEpIpeTnpyer moryyen-
HBIE PE3YJIbTAThl U MPUMEHSIET UX JUIsl 000CHOBAHHBIX BBIBO-
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ML-5

(C) Crniocoben pa3pabarbiBaTh U (WIIH) IPUMEHATH METOABI ITOBBIIIEHUS] YCTOWYMBOCTH, Halle)KHOCTH, O€3-

OMaCHOCTH aroputMoB MO

ML-5.1

OO00CHOBBIBaeT CIIOCOOBI M BAPHUAHTHI MIPH-
MEHEHHS METOJIOB MOBBIIICHUS YCTOHYHBO-
CTH, HaJICKHOCTH, O€30I1aCHOCTH aJIT OPHT-
MoB MO 3amagax U, Brirodas ux mpeoo-
pa3oBaHHE U aJalTaluIo K CrIelupHKe 3a-
Ja4n

OO060CHOBBIBaET BEIOOD U PUMEHEHUE METOJOB TTOBHIICHHUS
YCTOWYHMBOCTH U HA/ISKHOCTH MOJENEH ¢ y4€TOM crieninpuKu
3a7a4H, BKJIIOYAs aJlanTanyio MOJENIEH U NCIOIb30BaHNE
moxo0B oobsicanMoro U u nosepernoro M. YuauteiBaer
PHCKH aTaK ¥ METO/bI UX IPOTHBOICHCTBHS

ML-5.2

IIpumensieT MeTobI OBBILIEHNS YCTONYU-
BOCTH, HaJI©)KHOCTH, O€30ITaCHOCTH aJro-
putMoB MO 1 TpOBEPKHU pa3BEIOYHBIX
TUIOTE3 U MOArOTOBKH JAHHBIX K IPHMe-
HEHHUIO COBpeMeHHbIX MeTo10B NN

Hcronb3yeT NpoiBUHYTHIE METOJIBI JI000YUSHHUST MOJIEIei
IIPYU NOATOTOBKE JTAaHHBIX, IPUMEHAET METO/BI TIOBBIILICHHUS
YCTOMYMBOCTU MOJEJEN K aTakaM U UCKaKEHUSIM JaHHbIX

ML-5.3

OueHuBaeT pe3yJIbTaTUBHOCTh PUMEHE-
HHUS METOJIOB NOBBIIEHUS YCTOMYUBOCTH,
HAJIC)KHOCTH, 0€30ITaCHOCTH AT OPUTMOB
MO B 3agauax 1M Ha 0OCHOBE comocTaBie-
HHS C aHAJIOTaMU

HpOBO,HI/IT KOMILICKCHBIA aHaIN3 PE3YyJIbTATUBHOCTH C y‘lé-
TOM OOBSICHUMOCTH MOﬂeﬂeﬁ, YCTOP’IIIPIBOCTI/I K araKkam, ucC-
MOJIB3YCT MCTOJbI IOBEPCHHOI'O nn JJIA OICHKHU

ML-6

(C) CriocobeH NpUMEHSITh aIrOPUTMBI 00YUCHHSI ¢ TOIKPEILICHHEM

ML-6.1

O060CHOBBIBaeT ClIOCOOBI M BAPHUAHTHI IIPH-
MEHEHHS AITOPUTMOB 0OYIEHUS C MO~
KperieHueM B 3anadax MU, Bkiaroyas ux
npeoOpa3oBaHue U aaNTalUIo K crienudu-
Ke 3a7a4u

Pa3pabatpIBacT aJanTHBHOTO areHTa; MPOBOJUT ANIIPOKCH-
MaIuio (QYHKIMH IIEHHOCTH areHTa, B TOM YHCIIE C TIOMOIIBI0
cTpareruy; npuMensier TD-meronpl u Meroasl MonTe-Kapio
JUIsl OOy4YeHHs areHTa; 3a7aeT IeIb areHTa ¢ ITOMOIIBIO TON-
HOT'0 BO3HArpaX<JIeHUsI, BO3HATPAKACHHS C 00ECLIEHEHHEM,
nsMOa-10X0aa

ML-7

(IT) Cioco0OeH npuMeHsITh aBTOMAaTHYECKOe MAIIMHHOE 00y4eHHe

ML-7.1

OO00CHOBBIBaET CIIOCOOBI M BAPHUAHTHI ITPH-
MEHCHHS aITOPUTMOB aBTOMATHIECKOTO
MaIrmHHOTo 00y4JeHus B 3amadax MU,
BKJTFOUAs UX MPEOOpa30BaHUE U Al TAIIUIO
K crienuduke 3a1aun

ApryMEeHTHpPYET ITOCTAaHOBKY 3a/1a9 C YIE€TOM cutting-edge
texHonoruir AutoML (HeipoceTeBbie apXUTEKTYpPhI, aBTOMa-
TUYECKUI MOUCK Tunepnapamerpos, AutoML ans Mynstu-
MOJIAJIBHBIX JIAaHHBIX ), HHTErpupyeT AutoML B KOMIUIEKCHBIE
Al-cucremsl

ML-8

(C) CriocobeH npUMEHSITh aTOPHUTMBI 00yUYCHHSI Ha HECTAHIAPTHBIX 00heMax JTaHHbIX

ML-8.1

OO00CHOBBIBACT CIIOCOOBI 1 BAPUAHTHI
MIPUMEHEHUS AITOPUTMOB 00yUEHHs Ha
HECTaHJApPTHBIX 00beMax JaHHBIX B
3amagax UMW, Bkmroyast ux mpeoOpas3o-
BaHME M aJIaNTaluIo K crieruduke 3a-
Jagqu

Bribupaer u agantupyer anropuTMEl (Harpumep, transfer
learning, few-shot learning, federated learning) ¢ yaerom
cnenru(UKH HECTAaHIAPTHBIX 00HEMOB TAHHBIX U TPEOOBaHUI
K 3amaue.

OO00CHOBBIBAaET BEIOOP METOOB TMOBKIMICHUS 3(H(HEKTHBHOCTH
u 00001I1aeMoCTH (HarpuMep, perysipu3aius, YMEHBIICHHE
pasmepHOcTH Mojenu, domain adaptation, HCTIOIB30BaHUE
Pa3HOCTHBIX METOJIOB THITA CHAMCKHX ceTeld, few-shot
learning, OaliecoBcKHEe METO/IbI)

DL-1

(IT) CnocobeH mpuMeHsTh | (WIH) pa3padaThIiBaTh ApXUTEKTYPHI TTyOOKHX HEMPOHHBIX CeTeH

DL-1.1

CriocoOeH 00BSCHSTh ¥ IPUMEHSTh MaTe-
MaTHYEeCKHe OCHOBBI HEHPOHHBIX CETeH,
BKJIFOYAS pacyuer rpajueHTOB, METO/IbI OI-
THMH3ALUH ¥ AITOPUTM 0OPATHOrO pac-
npoctpaneHus omunoku (backpropagation),
st 9 hexTHBHOTO 00yUeHHUsT MOAeNeit

[TpumensieT onTUMHU3ATOPHI K (GYHKIMK TOTEPh 11 N30exka-
HUS TPOOJIEMHBIX CUTYyallMi Ha aHqmadTe QyHKIUN T0Teph
(HanpuMep, OBparu, CEJIOBbIE TOUKH | T.IL.);

BU3yaIU3UpyeT JaH uadT GyHKIUH NOTEPb;

BHE/IPsIET aKETHYI0 HOPMAJIM3AILUIO B apXUTEKTYpy HEHpOH-
HOH ceTH;

NpPUMEHSIET 17151 00y4YeHHUs] HEHPOHHBIX CeTel METObI ONTH-
mu3anuu Broporo nopsijka (L-BFGS, JlesenGepra-
MapkBapara, KBa3UHbIOTOHOBCKUE METO/1bI, MeTO1bl HbroTO-
Ha);
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pa3pabarbiBaeT OalieCOBCKUE HEWPOHHBIC CETH U MPUMEHSIET
BapHALHOHHBIH BBIBOJ ISl MX 00yUeHHs

DL-1.2

CriocoOeH pea30BbIBaTh HETITyOOKHUE
HelpoHHbIe ceT (nepuentpoHs!, MLP),
BBIOUPATh KOJIMYECTBO U pa3Mep CIOEB,
noaxojsuue GyHKIMHA aKTHBAIMU 1
(YHKIMY [TOTEPh IS PEIIeHUsT 3a/1a4 KJ1ac-
cu(uKayy 1 perpeccuu

Brnaneer cnoco6amu 60pb0bI ¢ IepekpyToM B ceTsix SOM;
3HaeT NIPUHIUIIBI IIOCTPOCHUS Pa3IelITIONINX TUIIEPIIOBEPX-
Hocreit; CriocoOeH pa3padaThIBaTh OIpaHIMUCHHBIC MATITHHEI
Boneumana

DL-1.3

CriocobeH IpuMeHSITh COBPEMEHHBIE apXU-
TEKTYPbI ITyOOKHX CeTeH Al pelIeHuUs
Pa3IMYHBIX 33134, TOHUMasi UX BHYTpPEH-
HIOIO CTPYKTYpPY ¥ OCOOEHHOCTH 00y4EeHUs

Perynupyer moToK BEIYHCIEHUS TPaIUEHTa B TITyOOKHX
HEUPOHHBIX CETAX

DL-1.4

CriocoGeH pa3pabaThIBaTh U ONTHMU3HPO-
BaTh CIELHAIN3UPOBAHHbIC APXUTEKTYPBI
JUist paboThI C N300PaKEHUSMU, YUUTHIBAS
MX YHUKQJIbHbIE CBOMCTBA

Co3aet NpUHIUMIHAIBEHO HOBBIE, 3PEKTUBHBIE apXUTEK-
typHbie pemeHus A1 CNN (HOBbIE THITBI CIIOEB, CXEMBI CO-
€IMHEHNH, MEXaHU3MbI B3aUMOJEHCTBUS MEXIY IPH3HAKa-
MH), OCHOBaHHbIE Ha ri1y0okoM noHuManuu reopur CNN u
CBOMCTB JIaHHBIX

DL-1.5

CriocoGeH pa3pabaTeIBaTh M ONTHMH3HPO-
BaTh CIEHATN3UPOBAHHBIEC APXUTEKTYPbI
JUIst pabOTBI C MOCIIE0BATEILHOCTIMH,
YUUTHIBAsI X YHUKAIbHBIE CBOWCTBA

[NonumaeT npuHIMITEL GYHKIIMOHUPOBAHUS U O0ydEHHS
¢unpTpoB u sueliku namsitd B GRU n LSTM 6nokax; [Tonn-
MaeT MPUHIUIT 00yYEeHUs C IIOMOIIBIO 00PAaTHOTO PacIpo-
CTpaHEHUs 10 BPEMEHH

DL-1.6

CriocobeH pa3padarbiBaTh, aIalTHPO-
BaTh ¥ BHE/IPSITH TEHEPATHUBHbIC
HEHPOHHBIC CETH JUTSI PEIICHHS TPaK-
THUYECKUX 3314, BKITIOUAs CO3/aHUe
HOBBIX apPXHUTEKTYP, ONITHMHU3AIINIO0
00yd4eHHsI ¥ IPOMBIIITIEHHOE Pa3Bep-
ThIBaHHE MOJIeNeH

Pa3pabarsiBaeT HOBBIE apXUTEKTYPBl T€HEPATUBHBIX CETeH,
aJlanTHBHO puUMeHseT apxuTekTypy VAE+GAN; pazpaba-
TBIBa€T KaICyJIbHBIE CETH

DL-1.7

CrniocobeH pa3pabaTbiBaTh, ONTHUMH3H-
POBATh U MPUMEHATE aBTOOHKOACPhI
(AE) 1 BapuanoHHbIE aBTO3HKOIEPHI
(VAE) nns penieHus 3a1a4 CHUYKSHUS
pa3MepHOCTH, TeHEPAINU TaHHBIX 1
oOHapy>KeHHs aHOMAJIMH, BKITIOUas CO-
3[JaHUE apXHUTEKTYyp, O0yUYCHHE MOIe-
JIel ¥ UX BHEAPECHHUE B MPOIAYKTUBHYIO

cpeay

[IpumeHsieT MaTeMaTHYECKHE OCHOBBI (POPMHUPOBAHHUSI ITPO-
CTPAHCTBA CKPBITHIX SMOE/IIMHTOB; 3HACT BEPOSTHOCTHBIH
XapakTep M OTIUYHS ECTECTBEHHOT'O U MICKYCCTBEHHOTO TeHe-
PATHBHOTO MPOIIECCOB; 3HACT MATEMAaTHUYCCKUE OCHOBBI
(YHKIIMOHUPOBAHHUS BEPOSTHOCTHOT'O aBTOKOIUPOBIIHUKA;
000CHOBBIBACT NMpUMeHeHue AuBeprenyn Kynpoaka-
Jleiibnepa yepe3 OCHOBHOE TOKIECTBO aBTOKOAUPOBIITUKOB

DL-1.8

CriocobeH pa3pabarsiBaTh, 00y4aTh U
BHEJIPATH rpadoBblc HEUPOHHBIE CETH
(GNN) ans pemieHus 3a/1a4 aHATK3a
rpadOBbIX JIaHHBIX, BKIIFOYAs CO3/IaHHE
ApPXUTEKTYp, 00paboTKy rpadoB pas-
JIUYHBIX THIIOB M TIPOMBIIICHHOE pa3-
BEPTHIBAaHUE MOJENEH

[IpumeHsieT TONoJI0rniecKre OCHOBBI padThI rpad)OBBIX
HEHPOHHBIX ceTel (CKUMaroIee 0TOOpaXKeHHe, HEIOABUK-
Has TOUYKa); pa3padaThIBacT YHUKAIbHBIE apXUTEKTYpHI Ipa-
(hOBBIX HEHPOHHBIX CETeil MOJI yCIOBHS 33/1a4H; IPE0/I0IIeBa-
€T OI'paHHYEHUS Perpe3eHTaTHBHONW 0COOCHHOCTH rpad)OBhIX
HEUPOHHBIX CETEM

DL-1.9

CrniocobeH pa3pabaThiBaTh, alalTHPO-
BaTh U BHEJPSITH TpaHC(HOPMEPHBIE ap-
XUTEKTYPHBI TS PEIieHus 3a1a4 00pa-
OOTKH MOCIIeI0BATEIBHOCTEH, BKITFOYast
CO3IaHKe HOBBIX MOJIEIEH, ONTHMH3a-
U0 00YYEHUS U TIPOMBIIIUICHHOE Pa3-
BCPTHIBAHHC

PaspabarsiBaeT paspexenHbie Tpancdopmepsr; [lonnmaer
npuHIMn pabotsl Multi-head attention

20




DL-1.10

Crioco0OeH MpoeKTHPOBaTh, pa3pabarhl-
BaTh U BHEJPSTH MYJIBTUMOIAJIbHbIC
MOJIETIH TITyOOKOro 00y4YeHuUs, dPdhek-
THUBHO KOMOMHHUPYSI Pa3Id9HbIC THITbI
JIAHHBIX

Pa3pabarsiBaeT yHUBEpCAIbHbIE APXUTEKTYPBI IS IPOU3-
BOJIbHBIX KOMOHMHAIIMI MoJalibHOCTe. Perraer ¢pynnameH-
TaNbHBIE MTPOOIEeMBI (MOAATBHBIN qrcOaIanc, missing
modalities). CTpouT MaciTabupyemMbie CUCTEMBI LIS TIPO-
MBIIDIEHHOTO MpuMeHeHns1. ONTUMHU3HPYET MOJIEIH JUIS pa-
OOTHI B yCIIOBUAX OIPaHMYEHHBIX PECYPCOB

DL-1.11

CriocoOeH npuMeHSTh, aIalTHPOBATh U
pa3pabaThiBaTh METOMBI CXKATUST HEUPOH-
HBIX CETCH Il ONTUMH3AIIMH TIPOU3BO/IH-
TEJILHOCTU MOJICJICH, BKJIFOYas KBAHTOBA-
HHe, IPYHHUHT, TUCTUUISLIUIO U IpyTHe
TEXHHUKH, C y4eTOM TpeOOBaHHUH K KAueCTBY
U BBIYMCIUTENBbHOM 3(h(HEKTHBHOCTH

Brageet anmapaTroMm cTpyKTypHUpOBaHHOTO U HECTPYKTYpHU-
POBAaHHOTO NMPYHHUHTA, 3HAET CTPAaTeTUH NpopekuBanus. Paz-
pabarbIBaeT HOBBIE METO/IbI CKATHS

DL-1.12

CrniocoOeH mpuMeHsITh, aJallTUPOBATh U
pa3pabarbIBaTh METOIbI TOOOYICHHS
HEHPOHHBIX ceTeld st 9P HEKTUBHOM
aJIanTalyy MoJiesield K HOBBIM 3a/1auam

Pa3pabarsiBacT HOBBIE METO/IBI TTAPAMETPHUIECKHU -

3¢ deKTUBHOTO 00yUYCHHS.

Co3pmaer yHuBepcasibHbIE (PPEHMBOPKH IS aJalTallil MOJIe-
neii. Pemmaer pynnamentansabie mpodiemsl (catastrophic
forgetting, domain gap)

U IOMEHaM

DL-2

(IT) CriocobGen npuMeHsTh U (WIIK) pa3padaThiBaTh COBPEMEHHbBIE apXUTEKTYPhl TeHEPATUBHBIX TITyOOKHX
cereit

DL-2.1 Moaudurmpyer apXuTeKTypsl oA crenuduyeckue Tpedo-

[puMeHsieT U3BECTHBIC APXUTEKTYPHI TEHE-
PATUBHBIX TJIYOOKHX HEHPOHHBIX CETEeH JIst
peleHus MPUKIaTHON 3a1a4un (TeHeparus
TEKCTa, TeHepaIus H300paKeHu Mo TeK-
CTy, CHHTE3 PEYH H T.JI.), IPH HEOOXOAUMO-
CTH TIPOBOJIA I0OOYUYCHUE HAa Habopax JaH-
HBIX

BaHus. Pa3pabaTriBacT ruOpuIHbIe TOAXOIBI (HAIPHMED,
mddysuonnasie Mmogenn + GAN). OnTUMH3UPYET apXUTEK-
TYPBI JUIS 1eTIEBIX anmaparHeIX mwiargopm. PaspabareiBaer
HOBBIE METO/IbI T0OOYUYESHNUS IS TEHEPATHBHBIX MOJIEIICH.
IIpumensier few-shot/zero-shot learning Texauku. Peanuzyer
reinforcement learning ay1st reHepanyu

DL-2.2

HMnneMeHTHpyeT H3BECTHBIE apXUTEKTYPBI
TE€HEPAaTUBHBIX CETEW, peaTu3yeT ManIian-
HBI UX 00y4eHHs Ha AaTaceTax W BBIBOJ
TE€HEPaTUBHBIX MOJENEH B IPOAYKTUBHYIO

PazpabarpiBaeT KaCTOMHBIE pealTu3alii TeHePaTHBHBIX ap-
xutektyp. Co3maer high-load rereparuBHbIe cepBuchl. Paz-
pabaThIBaeT CHCTEMBI KeITUPOBaHUA TeHepanuii. Peamuzyer
cnoxuble A/B tectupoBanus. Hanmmcanne kacrom CUDA-
anep

cpeny

DL-3

(C) Criocoben npuMeHsTh 1 (WiK) pa3padaTeiBaTh AITOPUTMBI, METOIBI M TEXHOJIOTHH KOMITBIOTEPHOTO
3peHHs

DL-3.1 CpaBHUBAET pa3HbIe MPEJOOYUCHHbIE MOJIENH 110/I KOHKPET-

[IpumenseT (IpoBos BEIOOD U 3KCIIEpHU-
MEHTbI) U3BECTHBIE AITOPUTMbBI K OHOIIHO-
TEKH KOMIBIOTEPHOr0 3peHHs, Ipenooy-
YeHHBIE ITy0OKHe HeHpOoCceTeBble MOAECIH
JUISL TIPUKJIQIHBIX 3a/1a4 aHali3a n300pa-
JKEHUH U BUJEOTIOTOKA, IPY HEOOXOJMO-
CTH 1000y4Yast ¥ BATMIUPYS Ha COOCTBEH-
HBIX Habopax JaHHBIX

Hyto 3azauy. [IpoBomurt transfer learning Ha cBOMX JaHHBIX.
OnTuMu3MpyeT runeprnapamMmerpsl is yIy4dlleHHs KauecTBa.
Coznaer cloKHbIe MaHTUIaiiHBI ayTMEeHTaIH
(albumentations). Ymeer paboTarh ¢ BHJIEO: H3BICUCHUE Kal-
POB, 00paboTKa BPEMEHHBIX MOCIICIOBATENEHOCTEH My TEM
npuMmeHeHnst CNN+RNN, 3D CNN

DL-3.2

OnpenensieT CTeK TEXHOJIOT Ui, METOIOB U
AITOPUTMOB JIJIS TOCTPOCHHUS TIPOTYKTOB C
KOMIBIOTEPHBIM 3pEHUEM (CHCTEMBbI BUIEO-
AHAJIUTUKH, [IOMCKOBEIE CUCTEMBI 110 U300-
PKEHUSAM H T.JI.)

PazpabarsiBaeT anropuTMbl CErMEHTAINH H300paskeHnH (pa-
JieJIeHUe-CIMSTHUE PETMOHOB, HOPMaJIM30BaHHBIN pa3pes rpa-
(a, mean shift), Bkirtoyasi CEeMaHTHYECKYIO CETMCHTAIIHIO;
npuMensieT npeodpazoBanne Xada u RANSAC; npumenser
ANITOPUTMBI JETEKIUH XapaKTEPUCTHUECKUX TOUYEK (IETEKTOP
Xappuca, nerekrop @ectraepa, SUSAN, 610051, DoG); mpu-
MEHSET JeCKPUNTOPEI n300pakeHui, Hanpumep, SIFT

HeiipocereBbie apXUTEKTYPHI IS aHAIH3a H300payKeHUH
VGG, Inception, ResNet, EfficientNet u T.1. ocobeHHOCTH
o0yuenust n noodydenus. Apxurektypsl FCN n Unet B 3a1a-
Yax cerMeHTanuy, QYHKINH MOTeph JUIS 33/Ia4l CeTMEHTa-
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uuu. Ogaocraguitaeie (SSD, YOLO) u nByxcraauiiHbie
(FASTER R-CNN, Mask R-CNN) nerektops! B 3aga4ax je-
TeKIKHU, QYHKIHI TOTePh B 3a1a4e ACTEKIIUU

DL-3.3

VIMIieMeHTHpyeT U3BECTHBIE alITOPUTMBI,
APXUTEKTYPBI H MOJICITH KOMIIBIOTEPHOTO
3pEHUS Ha peabHBIX TaHHBIX, CTPOUT Haii-
TUIaHBI 00yYeHUs MOJIeJIel U pa3BepThIBa-
HHSI CEPBHCOB KOMITBIOTEPHOT'O 3pEHUS B
IPOAYKTUBHOM cpenie

Kacromu3upyer apXuTeKTyphl 101 33/1a4y (M3MEHEHHUE CIIo-
eB, 3aMeHa backbone’a).

[Ipumensier MeTopl yeKopeHus nHepeHca (KBaHTH3aIus,
pruning, TensorRT). CtpouT cioXHBIE CTpaTernu ayrMeHTa-
uu (albumentations, kactomusbie Tpanchopmepsl). Hactpau-
Baet pacnpenenéunoe odoyuenue (DDP, Horovod). Co3naer
Cl/CD-naiiruaiiasl uiss CV-mozeneit

DL-3.4

Pa3pa0arbiBaeT HOBbIE aJITOPUTMBI U OUO-
JIMOTEKH KOMITBIOTEPHOI'O 3PEHHSI, HOBBIE
APXUTEKTYPHI TITyOOKMX HEHPOHHBIX CeTer
1 METOJIBI MX 00y4eHus JUIs 3a]a4 aHaIn3a
n300pakeHUH 1 BUIEO

Bragneer annaparoM snunosspHoi reomerpun; CriocodeH
NPUMEHSTh AITOPUTMBI cTepeo3penus; CrIocoOeH TPUMEHSTh
TOPUTMBI (poTOrpaMMeTprn

Knaccuka GAN B 3agagqax renepanun u3oopaxeHuit. [1pu-
MepHI 33/1a4: TIEPEHOC CTHJIS, 3aMEHa JIUI, YIIydllIeHHe Kade-
crBa (paspemenusi) pororpaduu high resolution, reenactment

DL-4

(C) Criocoben npuMeHsITh 1 (1K) pa3pabaTeiBaTh AITOPUTMBI, METOIBI I TEXHOJIOTHH 00pabOTKH ecTe-

CTBCHHOT' O A3bIKa

DL-4.1

[Tpumensiet (mpoBos BEIOOP M IKCIEPHU-
MEHTbI) U3BECTHBIC aJITOPUTMBI U OHOIHO-
TEKH U1 0OpabOTKH €CTECTBEHHOTO S3bIKa,
npeno0yyYeHHbIe TITyOOKHe HelpoceTeBbIe
MOJIENH JUIsl IPUKJIAIHBIX 38124 aHaIH3a
TEKCTOB, IIPH HEOOXOAUMOCTH A000YyYas 1
BaINAMPYS HA COOCTBEHHBIX HabOpax JaH-
HBIX

Brnageer nHCTpyMEHTaMy IpaMMaTHYECKOT0 pa3bopa CTpyK-
TYPUPOBAHHBIX U CIIA00-CTPYKTYPUPOBAHHBIX TEKCTOB, CIIO-

co0eH HamucaTh CBOM mapcep. Bianeer mHCTpyMeHTaMu pas-
METKH TEeKCTOBBIX JAHHBIX MM (POPMUPOBAHHUS CIIOBapeH

DL-4.2

OmnpejensieT CTeK TEXHOIOTHUM, METOIOB U
AJITOPUTMOB IS IOCTPOEHHSI TPOILYKTOB C
00pabOTKO# eCTECTBEHHOTO sI3bIKa (IUaII0-
TOBBIE CHCTEMbI, BOIIPOCHO-OTBETHBIC CH-
CTEMbI, PEKOMEH/IATeIbHBIC CHCTEMbI U
T.J1.)

[ToHrMaeT OCHOBHBIC apXUTEKTYPHI CETEH, UCTIONB3YOIIHECS
JUTS BEKTOPHU3AIMK TEKCTOBBIX NaHHBIX: Word2Vec,
Doc2Vec, Glove, FastText, pekyppeHTHbIE HEHPOHHBIE CETH
U ceTH-TpaHchopmepsl (3HKOAEPHI). CaMOCTOSITEIBHO HAXO0-
JIAT TIOAXOSIIYI0 MOJISITb [Tl BEKTOPH3AIIUH TEKCTOBBIX
JIAHHBIX B OTKPBITHIX HCTOYHUKAX U PUMEHHUTH €€ [UIs TpaK
THYECKOH 3a1a4u

DL-4.3

VIMIIIeMEHTHPYET U3BECTHBIE AT OPUTMBI,
ApXUTEKTYPBI U MOJIENT 00pabOTKH ecTe-
CTBEHHOTO 3bIKA HA PEATbHBIX JaHHBIX,
CTPOUT NalIUIaiiHbl 00yYEeHUs MOJIeNel U
pa3BepThiBaHust NLP-cepBUCOB B IPOIyK-
TUBHOU cpene

Anantupyer U 10pabaThiBaeT CyNIECTBYIOIINE apXUTEKTYPBI
(manpumep, fine-tuning BERT, GPT, T5) nox koHKpeTHBIE
3agaun (knaccudukarys, renepanus, NER). Ontumusupyer
naiaitae 00paboTKU TaHHBIX U 00y4deHus (YCKOpPEeHUE de-
pe3 ONNX, Quantization, pacripeielieHHbIC BEIYHCICHHS).
Crpour CI/CD-nporieccs! st NLP-moperneit (tectupoBanue,
MOHUTOPUHT Jpeiida naHHbIx). PasBopaunBaer cepBHCH B
nponakinH-cpene (Docker, Kubernetes, odaunsie NLP-APT).
YMeeT HHTepIPeTUPOBaTh OIIMOKN MOAENSH U yIydIaTh HX
(aHanu3 attention-kapT, OMIHOOK MPEACKa3aHu)

DL-4.4

PazpabarsiBaeT HOBBIE AITOPUTMEBI B ONO-
JIMOTEKH 00pabOTKN €CTECTBEHHOTO S3bIKA,
HOBBIE apXUTEKTYPHI TITyOOKHX HEHPOHHBIX
cereil 1 METo/Ibl X O0Yy4eHHs IS 3a1a4
aHalIM3a TeKCTa

CamOoCTOsITeEHO IPOBOINT AaHAIN3 UCCIIEA0BaHUHN B 00IacTH
MIPUMEHEHHS TITyOOKOro 00Y4eHHS B SI3BIKOBBIX MOJIEIISIX H
downstream 3aauax, UCIIOJIB3YIOIIUX TaKUe MOJETH. AJarl-
TUPYET pPe3ynbTaThl UCCIEOBaHUM K MPaKTHUECKON 3amaue

0-1

(b) Crioco6eH ocymecTBIATh YIIpaBICHUE 3HAHUSIME, B TOM YHCJIE C IPUMEHEHHEM alTrOPHUTMOB HHTEIUICK-
TYaJTbHOTO TTOMCKA pelIeHUH 1 HOPMHUPOBAHHUS CTPATETHIA

0-1.1

Crioco6eH co3aBarh 0a3bl 3HAHUN TS
pelieHus 3a1a4 yrpaBiieHus: Ou3Hec-
MIPOIIeCCaMU PEAPUSTHS

Crioco6en npeoOpazoBath (HhopMaIM30BaHHBIE MOJICTH OM3-
HEC-IIPOLIECCOB B CTPYKTYPHI 0a3 3HAHUI

0-2

(b) CnocobeH npuMeHsITh ¥ (1K) pa3padaTbiBaTh MyJIbTHATSHTHBIE AITOPHTMBI

0-2.3

Brmomnaser O6y‘ICHI/IC HMHTCJUICKTYAJIbHBIX arCHTOB HA OCHO-
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Co3naer 00yueHHbBIE HHTEIUIEKTy JIbHBIC
areHThl, CIIOCOOHBIE PellaTh YacTHBIE 3a/1a-
g W 11 KOOpAHUPOBATH CBOO paboTy ¢
JPYTUMH areHTaMu

BC€ UMCIOIIUXCA JaHHBIX

0-3

(C) CrnocobeH mpuMeHsTh U (WIK) pa3padaThiBaTh HHTCIUICKTYAIBHBIC METOIBI ONTHMH3AIIT

0-3.2

OO00CHOBBIBaET CIIOCOOBI M BAPHUAHTHI ITPH-
MEHEHUS HHTEIUICKTYaIbHBIX METOJIOB B
33/1a4ax ONTHMHU3ALUH

OO00CHOBBIBAET METOBI OIITHUMHM3AIIMN HAa OCHOBE aHAIN3a
JMHAMHKH (DYHKIIHOHUPOBAHUS OOBEKTOB ONTHMHU3AIMN U
HCIIOJIb30BAHUS CTATHYECKUX AITOPUTMOB

0-33

O} dhexTHBHO MPUMEHSIET MHTEIUIEKTY b~
HBIE METOJIbI OIITUMHU3AIIUH IS 00ecreye-
HUSI IOCTHYKUMOCTH (DYHKITHOHAIBHBIX Xa-
PAKTEPUCTHK MPOIYKTOB KOMITAHHH

BriOupaet MeTo1bl ONTHUMHU3AIINY C YIETOM CHeIA(DUKH
HAOJTFO1aeMOM CHCTEMBI, ONPEAeIsIeMOi TPEOOBaHUMH 1O
Ha3HAYEHUIO

PL-1

(IT) CnocoGen npuMeHsITh SI3bIK ITporpamMMmupoBanusi Python juist penienus 3aga4 B odsactu UM

PL-1.1

PazpabarsIBacT 1 OTII@XKNBACT IPUKIIAAHBIC
peLlIeHus pa3HOU CII0)KHOCTH U ISl Pa3HO-
ro Kpyra KOHEUHBIX I10JIb30BaTENEH C UC-
I0JIb30BaHKUEM SI3bIKa IIPOr paMMUPOBAHU
Python, TecTupyerT, HCHBITHIBACT U OLIEHH-
BAacT KAUECTBO TAKUX PELICHUI

Hcnone3yer ocobeHHOCTH BUPTYaJIbHON MammuHb! Python
(manpumep, GIL), paspabarsiBaeT OMOITMOTEYHBIN KO/ 001IIe-
'O TIOJIb30BaHMs, @ TAK)KE JJOKYMEHTAIMIO K Hemy. [Ipoduu-
pPYeT 1 ONTUMU3UPYET MpuiIokeHns Ha Python, ucrons3ys
BCTPOEHHBIE MHCTPYMEHTHI (Hanpumep, cPython)

PL-1.2

OcymiecTBIsgeT BBIOOP HHCTPYMEHTOB Pa3-
pabotku Ha Python, mpuemMiIuMBbIX ISt CO-
3IaHVSI IPUKJIATHON CHCTEMBI 00paboTK
HAYYHBIX JAHHBIX, MAIIHHHOTO O0YYEHUs U
BHU3YQIN3AIUH C 33JaHHBIMU TPEOOBAHMUS-
MU

Ymeer pa3pabarbiBaTh COOCTBEHHBIE KOMIIOHEHTBI JIJIsl OHO-
JIMOTEK MAIIMHHOTO 00y4YeHHS C y4ETOM MHTETPAluy C HUMH

PL-1.3

PaspabarsiBaeT U MOICPIKUBACT CHCTEMBI
00paboTKK OOJBIINX NAHHBIX Pa3TUYHOM
CTENEHHU CIIOKHOCTH

Brnaneer nHcTpyMeHTaMu MPOGUIUPOBAHUS U ONTUMU3ALIH
ETL nporeccel 11t 00paboTKH OOJBIIMX JAHHBIX B paMKax
Spark/Mapreduce ¢peiimBopka. CaMOCTOATEIHLHO TOIEP-
KHMBaeT MHQPACTYKTYpy 00pabOTKH OOJBIINX JTaHHBIX.

PL-2

(C) Crnocoben mpumeHITh JVM-COBMECTUMBIC SI3BIKH ITPOTPAMMUPOBAHUS TS PEIICHUS 3a/1ad B 001acTu
nn

PL-2.1 [ToHnMaet MoieNTb TaMsITH Java U criocoOeH MOAICPKUBAThH

Pa3pabarbiBaeT 1 OTII@XKHUBAET MPUKIIAIHbIC
peIIeHus pa3HOTO YPOBHSA CI0KHOCTH H
JUTA IIHPOKOTO KPyra KOHEYHBIX MOJIb30Ba-
Tellel ¢ ucnoiab3oBanueM JVM-
COBMECTHMBIX SI3BIKOB ITPOrpaMMHPOBAHHUS,
TECTUPYET, UCTIBITHIBAET U OIICHUBAET Ka-
YECTBO TaKUX PEIICHUI

HPHIIOKEHHUSI C BBICOKHMM IapalIeIU3MOM U KOHKYPEHIHCH.
IMToHnmaeT anropuTMbl COOPKH MycOpa U CIIOCOOCH OITHMH-
3MpOBaTh COOPKY Mycopa

PL-2.2

PazpabarsIBaeT 1 HOAEPIKUBAET CHCTEMBI
00paboTKM OOJBIINX TAHHBIX Pa3INIHON
CTENEHH CI0KHOCTH

O dexTrBHO TPUMEHSET PPEHMBOPKH IS ITAKETHOH 00pa-
6oTku naHHBIX (Spark, Mapreduce) u aganTupyer ajaropuTMEI
JUISl BBIYMCIICHNH Ha MalbIX 00beMax JaHHBIX 110J1 OoJbIIHe
JaHHble. Biajgeer nHCTpyMeHTaM# OpraHu3anuy MOTOKOBBIX
Beruncienuii (Kafka, Flink) u unTerpanuu ¢ aHanutuaecku-
mu BJI (ClickHouse, Greenplum)

PL-4
(C) CrnocobeH npruMeHSITh S3BIKH IPOrpaMM

oBanust C/C++ myist penienus 3ai1a4d B obnactu A

PL-4.1

PazpabarsiBaet 1 oTnaxuBaer 3hheKTHB-
Hbl€ MHOTOTIOTOYHBIE pemeHust Ha C++,
TECTHPYET, HCIIBITHIBAET U OI[EHNUBAET Ka-
YECTBO TAKUX PELICHUM

Pemraer npoGieMbl OIHOBPEMEHHOI'O JIOCTYIA K JaHHBIM U3
HECKOJIBKUX [TIOTOKOB, TPaMOTHO IIPUMEHSET aTOMapHbIE Olle-
pauuy 1 MexaHu3M OJIOKHPOBOK.

O1eHMBaeT NPOU3BOINTENBHOCTD, YMEET MPO(UINPOBATH
KOJI U YCTpaHseT HalJIcHHbIE y3KHe MecTa

PL-4.2
PazpabarsIBacT M OTIIAXKUBACT CHCTEMBI
WU na C++ mojt KOHKPETHBIE aNMapaTHbIC

[ToHumaeT MeToIbI ONITUMHU3AIMN MOJIeNeH (KBAaHTOBAHHE,
c)KaThe BECOB MOJIENN | TIp.) ¥ Bhraucienuit M.
Haxout 1 ucronbs3yer OMOIMOTEKH, COOTBETCTBYOIIHE Pe-
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1aT(HOPMBI C OTPAHUYSHUSIMH I10 BEIYHC-
JIUTEIbHON MOILITHOCTH, B TOM YHCIIE AJIs
BCTPOEHHBIX CUCTEM

1aeMoii 3aj1aue

PL-4.3

Pa3pabatsIBacT U OTJIQXKMUBACT PEIICHNS Ha
C++, ucnone3yromue GPU u FPGA msa
MaccOBOH MapajleIn3aluy BEIYUCICHUN B
pamkax ooreit cucremsl MY, ¢ mpumene-
HHMEM KaK F'OTOBBIX PElIeHHH, TaK 1 pa3pa-
0OTKOH cBOMX

3HaeT METOAbI ONITUMH3ALUH MoJeNel (KBaHTOBAHHUE, CKATHE
BECOB MOJIENIU M TIp.) U Beraucienuii NN.

Brnaneer roroBEIMM HHCTPYMEHTaMH A7 ONITHMU3ALUN MO-
neneit (TensorRT u mp.).

YMeeT UCroib30BaTh CPEACTBA OTIIAAKU M MTPOPHIUPOBAHHUS
KO0/1a, HAXOJUTh YYaCTKU KOJa, OrPaHUYNBAOIINE TIPOU3BO-
JUTENLHOCTh CHCTEMBI

LC-1

(Bb) Cnoco6eH npoBouTh aHaM3 OU3HEC-TPO0JIeM C OLIEHKOH MepCleKTUBHOCTH npuMeHeHus MU aost ux
pelleHus], OCYIIECTBIISATh TOCTAHOBKY 3a/Iau¥ MalllMHHOTO 00y4eHHs1, pOpMYIHPOBaTh TPEOOBAHUS K CH-

creme MU

LC-1.1
®dopmanu3yer OM3HEC-TIEITN 1 BEIPa0aThI-
BaeT IOJ HUX cTpareruu BHenpeHus MU

Omnpenensier 1 popManm3yeT MpodIIeMy mpeaMeTHON o0a-
CTH, pEIICHHE KOTOPOH TpeOyeT MPUMEHEHHS NCKYCCTBEHHO-
T'0 WHTCIUICKTA

LC-1.2
BriOupaet onTUMalibHbIE TEXHOJIOTUH MO/
KOHKpETHbIE TPEOOBaHMUsI POEKTa BHEPE-
Hust U

[IpoBoauT aHanu3 TpedboBaHuil (paspeleHne MPOTHBOPEUHii,
IPHOPUTE3aLNs) B IUIAHE BBIOOpA TEXHOIOT U

LC-1.3
T'oToBUT U BeeT TOKYMEHTHI Ui peain3a-
MU TIPOEKTOB B obmactu M

OHCHI/IBaeT TCXHUYCCKUC Tpe60BaHI/ISI Ha OCHOBC (I)OpMaJ'II/I—
30BaHHOU ITOCTAHOBKH

LC-3

(C) CriocobeH mpoeKTUPOBATh M MOIEP)KUBATh APXUTEKTYPY CHCTEM HCKYCCTBEHHOT'O MHTEIICKTa

LC-3.1

Coznaet u pa3BUBAET apXUTEKTYPbl CUCTEMBI

MU na Bcex sramax >XKU3HEHHOTO IIUKIA

[TpumeHsieT pa3auyHbIE IPUHIMIBI U TATTEPHBI IPU
MIPOEKTUPOBAHUH ApXUTEKTYphbI cuctem MU

LC+4.1

(C) CriocobeH ynpaBiisTh MPOIECCOM JKU3HEHHOro rukiia M -nponykTa

LC+4.1.1

OcymecTBIIsIeT 3ayCK W BEICHNE TPOCKTa
B obOmacta UM, B TOM YmcIIe TUTaHUPOBaHHE
1 KOHTPOJIb 33/1a4, OIIEHKY PECYPCOB

[ondupaer meromonoruto (CRISP-DM, CRISP-ML(Q)) nox
OTpaHMYCHUS 33/1a4H U PeCypCHOE 0OecrieYeHHe H OpraHu3y-
eT mporecc pazpadotku cucreMbl UM mo BEIOpaHHOMH MeTo-
JIOJIOTHH

LC-4.2

(C) CrnocobeH pykoBOIUTH paboTOM KOMaH B! MpoekTa B obmactu M

LC-4.2.1

KoopanHupyeT u KOHTPOJIHUPYET paboTy
KOMaH/I [TPOEKTA C TENBI0 TOCTHKCHHSI
00IIUX 1eTIel poeKTa

OcyU.IeCTBJ'[HeT KOMMYHHUKaUNU MEXY aHAIMTUKaMH JaH-
HBIX, HH)KEHEpaMU JIAHHBIX, pa3pab0TuNKaMH, HHXEHEpaMH
(DevOps, DataOps, MLOps) u pyKoBoauTEIIMU OH3HEC-
HOAPA3ACNICHUH A1 YIIPaBICHUS U MaclITAOMPOBAHUS HHU-
uuMaTtus B obmactu U

LC-5

(IT) CiocobGen npuMeHsTh 1 (MIIN) TPOEKTHPOBATh PAa3IMYHbIE HHCTPYMEHTHI M HH)KCHEPHBIE IIPaKTHKA
MIPOMBIIIUIEHHOH pa3paboTku cucrteM WU, pa3BepThIBaHUS U CONPOBOKAECHHS MOJIEIEH MAalTMHHOIO 00yye-

HUS B IPOJTYKTUBHOU cpefie

LC-5.1

OcymiecTBisieT BEIOOp HHCTPYMEHTOB H
WMH)XEHEPHBIX MTPAKTUK IPOMBIIUICHHOH
pa3pabotku cuctem U, pa3BepTeIBaHUSA U
COIPOBOXKACHHSI MOJIENIEH MAITMHHOT O
00yJeHHsI B IPOAYKTUBHOH cpezie

Pa3pabarsIBaeT crieqUaIN3UPOBAaHHbIE HHCTPYMEHTHI M HH-
JKEHepHBIE MPaKTUKH ITPOMBIIIICHHON Pa3pabOTKU CHCTEM
NN, pa3BepThIBaHUA U COIPOBOXKIECHUS MOJAEIEN MALLIMHHOTO
oOyuenus B paboueii Bepcun 110

LC-5.2

Ocy1ecTBisieT BBIOOP HHCTPYMEHTOB U
WH)KEHEPHBIX MPAKTHK IO YITPABICHHUIO
JAHHBIMH C HEOOXOJUMBIM YPOBHEM JI0-
CTyIla, KOHTPOJIS Ka4ecTBa, pe3epBUPOBa-
HHSI U CKOPOCTBIO BBIITOJTHEHHSI 3aIIPOCOB

Kacromusupyer u pa3pabaThIBacT CICIIUATH3HPOBAHHBIC
WHCTPYMEHTHI yIPaBICHUS TaHHBIMU

Al S-1

(Bb) Cnocoben ynpaBnsTh puckamu B paspadotke cucrem MU, BeIcTpanBaTh yrpaBieHHe 0€30I1acCHOCThIO

WU B xoMnanuu ¢ yuerom 3tuku MU

Al S-1.1

| IToHnMaeT OCHOBHBIC KaTeropuy pUcKoB u atak Ha MU (data
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BrisBisier u Mozenupyer yrpo3sl Ha BCEM
ku3HeHHOM 1nkiie MM-cucrem, onieHnBaet
1 TIPHOPUTH3UPYET PUCKHU

poisoning, model stealing, evasion). [Ipumensier TunoBssie
meroauku (STRIDE, MITRE ATLAS) o roToBbIM 1m1a6iio-
nam. Crnenyer B pabote 'OCT P ISO/IEC 27005-2010;
IMTHCT 836-2023 «MU. ®yHKInoHaTBHAs 0€30TIacCHOCTHY;
Metoaukun @CTIK mo omenke yrpo3 (2024); 3HaeT MexIy-
HapoaHsie ¢pperimBopku u cranaaptel NIST AI RMF 1.0;
ISO/IEC 27005 (risk); MITRE ATLAS; STRIDE/PASTA

Al S-1.2

OOecnieunBacT COOTBETCTBHE HOPMATHB-
HBIM TPEOOBAHMSIM U IPUHIIUITAM JTOBEPECH-
Horo/>tuunoro M1

3nakom ¢ Kogekcom stuku B chepe MU PD (2021) , 6a3oBbIX
npuHnunax Responsible Al 3akonom 152-®3 «O nepc. nan-
HbIX» 1 ocHoBamu GDPR. Mosxer onucatrs mporecc Data
Impact Assessment

LLM-1

(C) Cniocoben npuMeHsITh 1 (1K) pa3padaTeiBaTh TeHepaTuBHBIE Mojeny U bSAM

LLM-1.1
3HaeT apXUTEKTYyphl T€HEPaTUBHBIX MO/Ie-
Jei

CpaBHI/IBaeT apXHTeKTypr nu BLI6I/IpaeT HOZIXOJIS[U_IyIO noa
3amauy

LLM-14
[lonnMaeT mpUHIUIIBI T€HEPALIUH B MYJIb-
TUMOJAIBHBIX MOJENAX

Hcnone3yer MynbTEMOJaIbHBIE MOJEIH IS captioning 1
tagging

LLM-2

(C) Cnocoben ﬂ006yanI>, AMarTUpOBATh U ONTUMU3UPOBATH 'CHCPATUBHBIC MOACIIHN 1O cneumbnqecm/le

3aJa4U U yCJIIOBUA NPUMCHCHUSA

LLM-2.1

[onumaer npuHIMIE fine-tune

Ipumenset fine-tune k mpen0OyYEHHBIM MOJIEIISIM Ha HOBBIX
Jaracerax

LLM-2.2
Cozmaér oOyuaroniue HabOpbl TaHHBIX

AnmanTupyer u BaTUIUPYET JaTaceThl MO pa3HbIC THIIBI 3a-
Ja4

LLM-3

(C) IlpoekTHpyeT 1 IpUMEHSIET TEXHUKH paclIMpenust KoHTekcTa reHepanun (RAG)

LLM-3.2
PaboTtaer ¢ BEKTOPHBIMHU XPaHUIHIIIAMI

OnTuMHu3NpyeT XpaHeHHe, IPOU3BOIUT HHAEKCA-
LIMI0, HACTPOMKY KJIaCTEPOB

LLM-4

(C) lIpoexTupyer, pazpabaTeiBacT U HHTETPUPYET HHTEIUIEKTYAIFHBIX areHTOB Ha 0a3e TeHepaTHBHBIX MO-

nenen

LLM-4.1
YMeeT npuMeHsTh U pa3padaThiBaTh UH-
TEJUIEKTYaJIbHBIX ar€HTOB

HaCTpaI/IBaeT AréHTOB U YIPAaBJIACT UX KOHTEKCTOM U 3aJa-
qaMH

LLM-4.2
HHTerpupyer areHToB ¢ BHEIIHUMU CEPBH-
caMu

OpFaHI/ByeT B3aI/IMO)ICI>'ICTBPIe MCKAY arcHTOM U BHCITHUMH
HUCTOYHHUKaMH

LLM-4.3
Pa3pabatbiBaeT areHTHbIC IATTEPHBI

Peanusyer paccyxnenune Ha ocHoBe 1ieriouek (ReAct,
Plan&Solve)

LLM-4.4
VYnpaBisieT COCTOSHUEM U MaMSIThIO areH-
TOB

HactpauBaeT u nepekiroyaeT A0ArocpOYHy0/KOHTEKCTHYIO
naMsTh

LLM-4.5
OueHNBaeT ¥ ONTUMHZHPYET IPPEKTUB-
HOCTb ar¢HTOB

OrneHrBaeT OTKJIIOHEHUS, HACTPAUBAET MOBEJCHUE U TOPOT
JIOBEpHUS

LLM-5

(C) Opranmusyer B3anMOACHCTBHE C TEHEPATUBHBIMH MOJICIIIMU Yepe3 MIPOSKTUPOBAHUE, aHATIN3 U IIPIME-

HCHHUEC ITPOMIITOB

LLM-5.1
Hcnonp3yer 6a30BbIe M1a0IOHBI TPOMIITOB

BriOupaer 1 agantupyer maOIoHbI 0] 3a1a4y

LLM-5.2
BcerpauBaeTr npoMnThl B nailuiailH B3auMo-
NEeNCTBUS

[pumensier nenouku (Chain of Thought) u ycnosnyto noru-
Ky

LLM-5.3
HacrtpauBaer API mns pabotsl ¢ LLM

VYnpasnser mapameTpamu reHeparyy It KOHTPOJIS pe3yilb-
TaTa

LLM-5.4
PazpabaTbIBaeT IU3aiiH U CTPYKTYPY
IPOMIITOB

OnTuMH3HUpyeT NPOMITHI O TOYHOCTh, JUINHY, YMEHbIIIe-
HHE TaJUTIOLUHALIAI

LLM-5.6

WHTepnpeTnpyerT JIoTH reHepary u attention
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AHaIM3HUPYET U OTIAKUBAET IPOMIITHI

LLM-5.7
[IpuMeHsIeT MyTbTUMOATbHBIE IIPOMIITHI

WHTerpupyer npoMnTsl A1 MyJIbTUMOIAIbHON T'eHepaluu

SS-1

(B) CriocobeH oCyIIeCTBIIATh CBOKO TPYAOBYIO ACSITEILHOCTD C YUETOM ONpPEACIICHUs] KOppeKTHO# posn
B Pa3IMYHBIX MPOIECCAaX, KPUTHUECKOTO aHaIM3a OCIeICTBUM npuMenerus M -TeXHOIOr i, S THYECKUX

IMPUHIUIIOB

SS-1.1

OmnpenensieT IICHHOCTHBIC TPEATOCELUIKH,
KOTHUTUBHBIC HCKKEHUS, KYJIBTYPHO-
00yCJIOBJICHHBIEC IPEAB3SATOCTH B JAHHBIX,
AITOPUTMAX, TOCTAHOBKE 3a1a4 st A

[Hornmaer, 4To KadecTBO 0OyUaromIei BEIOOPKH CYIIECTBEH-
HO ONpeAeNsieT ITUKO-COIHATbHBIE aCIIEKTHl (PYHKIIMOHUPO-
Bauus M.

MoskeT BBISIBUTH OUEBUIHBIC HECOOTBETCTBHS MEXKITY 3a/1a-
yeid st I u oOyuaromeii BRIOOpKOH

SS-1.2

[TpumeHsieT MeTOJUKH PaboTHI C 3THYE-
CKUMHU U COLIUAJIbHBIMU pI/ICKaMI/I, BO3HU-
KaroluMy Ha pasm)lx CTaausX )KU3HCHHOI'O
nukia U1

Oco3Haér, uto MM-cucteMsl MOT'YT IOPOXKIATH 3TUUECKHE
po0JeMbl (HarpuMep, AUCKPUMUHALIHS, HETPO3PauyHOCTh,
MaHMITYJIALNSA )

3HaeT OCHOBHBIE 3THYECKHE IPUHIIUIIBI (OTCYTCTBHE AUC-
KPHUMMHALIMH, CIIPABEAJIMBOCTD, YEJIOBEKOOPUEHTUPOBAH-
HOCTb, OTBETCTBEHHOCTb, 0€30MaCHOCTh, TPO3PAYHOCTh, aB-
TOHOMUWSI YeJI0BEeKa M T.11.)

SS-2

(b) CriocobeH ocymiecTBIsATh CBOIO TPYIOBYIO ACATENBHOCTH € Y4ETOM HeoOxoauMocTH 3 dhex-
TUBHON KOMMYHHUKAIIMY ¥ B3aUMOJICHCTBUS B PaMKaX KOJIJIEKTUBHOMW MPOEKTHOHN paboThl B cdepe

nn

SS-2.1

D} heKTHBHO KOMMYHUIIUPYET C y4aCTHHU-
KaMH IPOEKTHOIM KOMaHIIbI IPH IIAaHUPO-
BaHUHY, PEATN3aLUH U aHAIN3e PE3yIbTaTOB
paboTer

[TonumaeT o010 LIENTb KOMaH/IbI.

VYuacTByeT B 00CYKACHUH 33/1a4, KacaloInuxcsi 00paboTKU
JIAHHBIX, TIOCTPOCHUS MOJIEIICH UIIN apXUTEKTYPHBIX pellie-
HUH.

Moxet popMyaHpOBaTh NPEIIOKEHUS, OPUSHTUPYAICH Ha
TEXHUUYECKYIO CTOPOHY 3a/[a4H.

Criocob6eH ¢popMyIrpoBaTh COOCTBEHHOE TOHUMAaHUE 3a1a4 ’
YTOUHSITh €r0 Y APYTHX

SS-2.2

YuuThIBaeT MpohecCHOHANBHBIC H POJICBbIE
0COOEHHOCTH KOJUIET TIPU COBMECTHOM pas-
paboTKe TEXHUYECKUX PELICHHUH U Tpe-
CTaBJICHUHU Pe3yJIbTaTOB

VYyacTByeT B MOArOTOBKE MPE3EHTAIMU IO CBOEH YacTu
(HanpuMmep, pacckasbiBaeT Npo apxutektypy U -cucremsl
WM METPUKH).

IpuHuMmaer npeaoxeHHoe paclpeeseHue poei 6e3 ak-
THUBHOTO Y4acTHsl B 00IEH KOOP/IMHAIINH.

OpueHTHpYeTCsI B CTPYKTYpe 00I11ero pe3yabTara IpoeKTa

SS-3

(b) Crioco0eH ocyIecTBIsATh CBOIO TPYIOBYIO (DYHKIIHIO C YIETOM HEOTPEACICHHOCTH KaK CYITHOCTHOM
4epThl ()YHKIIMOHUPOBAHHUSL HCKYCCTBEHHOT'O MHTEIUIEKTA

SS-3.1

YuuThIBaeT B paboTe KOrHUTUBHBIE UCKA-
JKCHHUS 9eJIOBEKAa U BBISABIISIET IPEAB3ATOCTH
cucreM MU, apryMeHTUPOBaHHO OLICHUBACT
HaJIe>KHOCTh JaHHBIX U Beigaun MU

Pacrio3Haér oueBH/IHbIC KOTHUTHBHbBIE HCKAKEHUS B paboTe
yenoBeKa (HalpuMep, MOATBEP)KICHNE CBOESH TOUKH 3pEHHS,
CIIernoe J0BepHe ajropuTMy) oOpaiaeT BHUMaHUe Ha BO3-
MOXHYI0 npezB3stocts MU; BocipuHuMaeT He00X0IMMOCTh
KPUTHYECKH OTHOCHTHCSI K IAaHHBIM M pe3ydbTaTam M.

SS-3.2

OmnpejensieT pefieBaHTHOCTh PUMEHEHUS
WU st periieHnst KOHKPETHBIX 3a/1a4, aHa-
nu3upyeT noseaeHne MU B TeXHUYECKOM,
COI[MATIBHOM U MPaBOBOM KOHTEKCTaX, TIe-
PEHOCHUT HEU U METOIBI 3a MIPEIEITI UC-
XOJTHOM MpEeMETHOH 00J1acTh

Pacnio3naér tumnoBkie 3a1aun, B KOTOpeIx M MoxeT OBITh
MPUMEHUM; BOCIIPUHUMAET BO3MOKHOCTh UCIIOJIb30BaHUS
NU-11ogx010B B CMEKHBIX MIPESIMETHBIX 00JIACTIX

SS-3.3

OcymectBiseT MeTapeIeKCHI0 TPy aHa-
JIU3€ CHCTEM U MIPUHATHU PEIeHNH, Tpe-
CKa3bIBaeT BO3MOYKHEIE A(PEKTH OT BHEI-
penust MM uepe3 HECKOJIBKO YPOBHEN BIIH-
stHUs, nepeocMbicisger U B cBoelt ipo-
(heccHOHATBHOM POJIK U B 00IIIECTBE

Oco3zHaér cobcTBeHHYI0 mo3uiuio u Biuusaue N Ha Hemo-
CPEICTBEHHYIO TPO(ECCHOHATBHYIO IEATENBHOCTD; OITUCHI-
BaeT OYEBUAHbIE NOcencTBUA BHeApeHus U B 3HakoMoi
CHUTYaINX TIPH 33JaHHBIX YCIOBHUAX (HapUMeEpP, B TUIIOBOM
pabodem mporiecce WK CepBHCE); CIIOCOOCH pa3TuiaTh
YPOBHHU IIOCIIEACTBUH (HApUMep, TEXHUISCKUAN 1 COIHATb-
HEIH).

FC-1

(Bb) Cnoco6eH npoBoguTh PPOHTHPHBIE UCCIIEA0BAHUS B 00JIACTH apXUTEKTYD, alroputMoB MO, onTumMu-

3allii U MaTCMAaTUKH

26




FC-1.2 3HaeT OCHOBHBIE COOTBECTBHS B TPHUAZE: apXUTEKTypa-
Pa3pabarsiBaeT HOBBIE apXUTEKTYPHI TTy- JlaHHBIe-33/1a4a, CIIOCOOEH MO OIMCAHHIO IAHHBIX U 3a/1aud
0okux HelpoceTeit moo0paTe apXUTEKTYpy-Oei3naiH. AKTHBHO IOJB3YEeTCs
QIIrOPUTMAaMH aBTOMATH3aLMHU I10100Pa apXUTEKTYP

FC-2
(Bb) Cnocob6eH npoBoauTh PPOHTHPHBIE UCCIIEN0BaHMS B 001acTH (DyHIaMEHTATbHBIX U T€HEPaTUBHBIX MO-
Jenei

FC-2.3 Jooby4aer roToBbie MynbTUMOAaIbHBIE Motenu (Flamingo,
Hccnenyer u co3naer MyJbTU-MOJAIbHBIE LLaVA). CtpouT naiiniaifHel COTIacCOBAaHHS JAHHBIX Pa3HBIX
OombImue s3p1koBBIe Moaeny (LLM) MopanbHOCTel. Briageer TexaHukamu 6a30BOT'O BEIPAaBHHUBA-

Hus MomansHocTel yepe3 CLIP-momo6HbIe sHKOMEpHI. Ot1e-
HUBAET Ka4eCTBO Yepe3 CTaHAapTHEIC MeTpukH (cross-modal
retrieval accuracy)

FC-3
(B)CriocobeH npoBoUTh (POHTHPHBIE UCCIIECIOBAHUS B 00JIACTH YIPABJICHNUS, PELIICHUS], aTeHTHBIX U MYJIb-
THAreHTHBIX CUCTEM

FC-3.1 Brnaneer 6a3oBeiMu npuHIMIIamMu mpenpoOydenust RL-arentos
PazpabarsiBaeT anropuTMbl 00y4eHHS C Ha MHOXecTBe cpef] (multi-task, multi-environment). ITorn-
MOJKPEIUIEHUEM MaeT KOHIENIUH TpaHchepHoro ooyuenus (transfer

learning), ymeeT MpUMEHSATh TOTOBBIE PEIICHHUS (HapuMep,
R3L, Procgen, OpenAl Gym Retro) ams amanranum Moaeneit
K HOBBIM 33/1a4aM. 3HaeT OCHOBHBIE METPUKH OLIEHKH 0000-
mraronied ciocobHoctu RL-areHTos.

FC-3.2 [Ipumensier crangapTHBIE anropuT™MBl RL 1 3BOTIOIIOHHEIE
Hccenenyet u co3aeT areHTHbIE CHCTEMBI METO/IBI JJIs1 00yUCHUS areHTOB B IPOCTHIX cpeaax. Mcnonb-
3yer rotoBblie (peiimBopku (OpenAl Gym, Stable Baselines)
JUT OBICTPOTO MIPOTOTUITHPOBAHS. AHATU3UPYET Oa30BbIC
MeTpuKH 3H(HEKTHBHOCTH MUCCIEAOBAHUS CPEIBI.

FC-3.3 [IpumMeHnseT KirtoYeBble KOHIETIINN areHTHBIX CHCTEM, BKIIIO-
Hccnenyer u co3aer MyJbTHAT€HTHBIE yasi: pacCy>KICHUs (PH30HUHT) B SI3bIKOBBIX MOJICIISIX, MIOHS-
CHUCTEMBI tue W arenra, areHT Ha ocHoBe LLLM, BomIOIIEHHBIC 1

HCBOIUIOIICHHBIC ar€HThI, ar€HTbhI, UCITOJIB3YHOIIUC CTOPOH-
HUEC IPUITIOKCHUS, POJIK ar€HTa

4.00beM rocy1apcTBeHHON HTOrOBOI ATTECTAIIMH

B Bbnok 3 "T'ocynapcTBeHHast HTOTOBas aTTecTanus’ BXOIUT 3aIUTa BBHITYCKHOW KBaJH-

(buKannoHHOH paboThI, BKIIIOYAs MOATOTOBKY K IPOLEAYPE 3aIIUTHI U MPOIEAYPY 3aLIUTHI.
OcCHOBHBIE TEMATUYECKUE PA3/IEIIbL:

1) IlonroroBka BHIMYCKHON KBaTU(UKALMOHHON pabOThI

2) 3amuTa BBITYCKHOM KBaTM(PUKALIMOHHON paboThI

OO6miast Tpy10EMKOCTh AUCIUIUTUHBI COCTaBIseT 6 3a4. ea. (216 yacoB), ux pacmpenerne-
HUE 10 BUJaM paboT NpeCTaBICHO B Ta0JINLIe

Buj yaeOHO# paboTh Bcero Cemectpsl
JacoB (dacwr)
8
KontakTHasi padoTa, B TOM YHCIe: 25,5 25,5
AyauTopHbIe 3aHATHS (BCEro) - -
HMnasi KOHTaKTHas padora: 25,5 25,5
Kontpons camocrositenpHoi padotsl (KCP) - -
[IpomesxxyTtounas arrecrarws (MKP) 25,5 25,5
CamocTosiTeJIbHAs padora (Bcero) 190,5 190,5
ITpopaboTka yueOHOTro (TEOPETHYECKOT0) MaTepralia 80 80
BrinonHeHne HHAMBUAYAIbHBIX 3alaHUI 100 100
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 10,5 10,5
KonTpoasb:
[ToxroToBKa K 3K3aMeHy
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OO0mas Tpya0eMKoCTh yac. 216 216
B TOM 4YHCJIe KOHTAKTHasi pado-

ra 25,5 25,5
3a4. e 6 6

Pacrnipeenenue Bu1oB yueOHOM paboThl U UX TPYJOEMKOCTH IO pa3zesaM JAUCLHUIIIUHBI.
Paznensl nucuniavHbl, N3y4aeMble B CEMeCTpe 8

KomnuuectBo yacos
Bueayu-
Ne HaumenoBanue pa3aenos AymuTopHas TOp}}I/aH
Bcero pabota

pabota

J 113 CP

1 2 3 4 5 6
1. [ToaroToBKa BHINYCKHOM KBaIH(UKAIIMOHHON PaboThI 154 154
2. 3ammTa BHIITyCKHOM KBATM(HUKAMOHHOW PabOTEI 36,5 36,5
3. [TpomexyTtounas arrecrauus (IKP) 25,5

Hmoeo no oucyunaune: 216 190,5

BeinyckHasi KBaJau(puKanMOHHAas padoTa

HToroBoii rocynapcTBeHHOH aTTecTaliell B COOTBETCTBUH C YUEOHBIM IIAHOM SIBISETCS
3aIyTa BBITYCKHON KBaIM(UKAIIMOHHON paboTsl (nasiee BKP).

®denepanbHBIM rOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM BBICHIETO 00Opa30BaHUs
IPEyCMOTPEHO BHIMIOJHEHHE BBITYCKHOW KBaIu(pUKaIMOHHOH paboThl (nanee — BKP), uyto mo3-
BOJISIET OLIEHUTh HE TOJIBKO OBJIAJIEHUE BBIITYCKHUKOM BBICIIEI0 y4eOHOrO 3aBEICHHS TEOPETH-
YECKUMH 3HAHUSMH, HO 1 YMEHHE MPUMEHUTD 3TH 3HAHUS HA TIPAKTHKE.

OcHoBHo# 11e51b10 BhINOJIHEHUS U 3auThl BKP sBisiercs onienka ypoBHs cpopmupoBaH-
HOCTH KoMmeTeHIwi, npexycmMotrpeHHbix @I'OC BO, npodeccroHanbHBIX 3HAaHUN BBITYCKHUKA,
€ro YMEHUW U HaBBIKOB 10 OCYLIECTBIICHUIO ITPAKTUYECKON U HAYUYHOU AEATEIbHOCTH.

BKP nanpasiieHa Ha pemieHue CaeayOINX 3a1a4:

- CHCTEeMaTu3allus, 3aKpeIUIeHHe U pacUIMpeHue MOIyYeHHBIX B By3€ TEOPETUUYECKUX U
MPaKTUYECKUX 3HAHWM MO HampaBieHHI0 NoArotoBku (cnenuanbHoctu) 02.03.02 dyHpamen-
TanbHast UHQOPMaTUKa U HHPOPMAIIMOHHBIE TEXHOJIOTUH;

- pa3BUTHE YMEHHUsS KPUTHYECKH OLICHUBATH M 0000IIATh TEOPETUUECKUE TOIOKEHHUS,
BbIpa0aThIBaTh COOCTBEHHYIO TOUKY 3pEHHUS CTYJEHTA 10 paccMaTpUBaeMbIM ITpolemMam;

- TPUMEHEHHE MOJYYEHHBIX 3HaHWH MpU PelIeHUH NMPHUKIATHBIX 3a/1ad MO HarpaBiie-
HUIO MTOJArOTOBKH (CIELUAIBHOCTH);

- CTUMYJIHMpPOBaHUE HEOOXOAMMBIX JJISl IPAKTUUECKON eI TebHOCTH HAaBBIKOB CaMOCTO-
ATEIIbHON aHAIUTUYECKON U UCCIIeJOBATEIbCKOM paboThI;

- OBJAJICHUE COBPEMEHHBIMH METOJaMHU HAyYHOTO UCCIICI0OBAHMS;

- BBISICHEHME [TOJATOTOBIEHHOCTH CTY/IEHTOB K MPAKTUYECKOM 1E€ATEIIBHOCTH B YCIOBUSAX
PBIHOYHOM YKOHOMUKH;

- Tpe3eHTalus HABBIKOB MyONWYHON AMCKYCCHUU M 3aIUThl HAYYHBIX MU, TMpeIIoKe-
HUI U PEKOMEHAlINN;

- OLIEHKA YPOBHS MOJyUYEHHBIX BBIITYCKHUKOM 3HaHUM U YMEHUH;

- OILIEHKa ypOBHS C(OPMHUPOBAHHOCTH HPHOOPETEHHBIX BBITYCKHUKOM OOIIEKYJIBTYp-
HBIX KOMITETECHITHIA;

- OILIEHKa YpOBHS C()OPMUPOBAHHOCTU MPUOOPETEHHBIX BBITYCKHUKOM KOMIIETEHIIUH B
00J1aCTH UCKYCCTBEHHOTO UHTEJIJIEKTA.

BrimyckHas kBanupukannoHHas paboTa B COOTBETCTBUHU C 00IIe00pa3oBaTeNbHOM Mpo-
rpaMMoOi OakaiaBpuaTa BBIIIOJIHIETCS B BUJIE BBITYCKHOM KBATH(DUKAITMOHHON pabOTHI B IIEPUOJT
MIPOXO>KJACHUS MPAKTUK U BHIMOJIHEHUS MPAKTUYECKOM pabOThI U MpeCTaBIIsieT cO00i caMOoCTOs-
TEJIBHYIO U JIOTUYECKH 3aBEPIICHHYIO padoTy, CBA3aHHYIO C PEIIEHUEM 3aj]jad TOTo Buja (BHIOB)
NEeSTeNbHOCTH, K KOTOPBIM TOTOBUTCS OakamaBp (MPOEKTHOW M  MPOU3BOJCTBEHHO-
TEXHOJOTHYECKOH ).

28



Tematrka BBITYCKHBIX KBaJIM(UKAIIMOHHBIX paOOT JoJkHA ObITh HallpaBJ€Ha Ha pelle-
HUe NMpo(ecCHOHANBHBIX 3a/1a4 WHAYCTPHATIbHBIX TApPTHEPOB.

TeMbI BBIITYCKHBIX KBAIM(UKAIMOHHBIX PA0OT YTBEPIKIAIOTCS BBITYCKAKOIICH Kadeapoi
B paMKax HaIlpaBlIeHUH Hay4YHO-HCCIIEI0BATEIBCKON AEATeIbHOCTH Kadeaphl M TEMAaTHKH HpaK-
THYECKUX Pa3pabOTOK, pealn3yeMbIX KOJJIEKTUBOM Kadeapbl, U OPUEHTUPOBAHBI HA pPEILICHHE
aKTyaJIbHbIX HAyYHO-TPAKTUYECKUX MPOOJIEM UHIYCTPUAIBHBIX TApTHEPOB.

[Ipu BBIOOpE TEMBI BHITYCKHOM KBaJIM(PUKAIIMOHHON pabOThl CTYJEHT JOJIKEH PyKOBOJI-
CTBOBATKCS:

— €€ aKTYaJbHOCTHIO U MPAKTUYECKOI 3HAYUMOCTBIO ISl MHLy CTPHAIBHBIX TAPTHEPOB;

— Hay4YHBIMH MHTEpEeCcaMu KadeIpbl, OCYIIECTBIISIONEH MOIrOTOBKY OaKaIaBpoOB;

— COOCTBEHHBIMU IIPUOPUTETAMH U MHTEPECaMH, CBSI3aHHBIMH C IOCHenytomei npodec-
CHOHAJILHOM e TEIBLHOCTHIO;

— HaJINYUeM Heobxo1uMoro oobema nndopmanuu 1is BeinonHeHus: BKP.

Jlist obneruenust BbIOOpa TeMbI BBITYCKHOM KBalIM(UKALIMOHHONW pabOThI BBITYCKAIOLIAs
Kadeapa eXerogHO yTBEpP)KIAeT M MpeAaraeT CTyIeHTY TEeMaTHKY BBITYCKHBIX KBanupukamu-
OHHBIX paboT 1o npodmio « CoBpeMEHHbIE METO/Ibl MAIIMHHOTO 00YYEHHS U KOMIIBIOTEPHOTO
3pEHU.

Bri0op Tembl ompenensercs 3asBieHueM. [lepedeHb TeM BBIMYCKHBIX KBaJu(HUKAIHOH-
HBIX pa0OT cOCTaBIIsSI€TCS BhIMyCKarouled Kadeapoi, exeroaHo OOHOBISETCS M JOBOAMUTCS 10O
CBEJICHUS CTY/ICHTOB.

CryneHTy HpeloCTaBIISIETCS MPaBO BBIOPATh TEMY U3 MPEUIOKEHHOI'O BBITYCKAOLIECH
KadeIpoil nepeyHs Wi MpeasioKUTh CBOIO TEMY ¢ HEOOXOIUMBIMU OOOCHOBAHUSMH 11€J1€CO000-
pa3HOCTH ee pa3paboTKH I MHIyCTPHAIBHOIO apTHEpa.

TeMbl BBIMYCKHBIX KBaJU(PUKAIMOHHBIX PabOT 00CYX/Ial0TCs HA 3aCE€JaHUH BBIMYCKAalo-
mei kadeapel, pacCMaTPUBAIOTCS M YTBEPHKJIAIOTCS Ha YYEHOM coBeTe QakynpTera. Tema 3a-
KpeIruisieTcs 3a CTYIEHTOM Ha OCHOBAHUU JINYHOTO 3asIBJICHUS.

Buj BbIyCKHOM KBaIM(PUKALMOHHOI PadoThI

BrimyckHas kBanudukanronHas padora mo HampasieHuto noarotosku 02.03.02 dynna-
MeHTaJbHas HH(pOpMaTHKa U HHPOPMAMOHHBIE TeXHOJIOTHH Mpoduis « CoBpeMEeHHBIE METOBI
MaIIMHHOTIO O0YyY€HHUs U KOMIIBIOTEPHOT'O 3PEHUS» BBIIOJHACTCS B BUJE BBITYCKHON KBanu(u-
KallMOHHOW paboThI U MpeACTaBIseT OO0 caMOCTOsTETbHOE U JIOTHYECKH 3aKOHYEHHOE Hcce-
JI0OBaHHE Ha BBIOPAHHYIO TeMy B 00JiacTH NpogecCHOHANbHOU NeATenbHOCTH. [IporpammHoe
obecreyenue, paspadoranHoe B pamkax BKP, 1omkHO cOOTBETCTBOBATh YPOBHIO TEXHOJIOTHYE-
ckoii roroBHOcTH (YTI') 7-9.

B npouecce noarorosku u 3aumtel BKP cTyAeHT 10/KeH mokas3aTh:

— JIOCTaTOYHYIO TEOPETHUECKYIO IOATOTOBKY U CIIOCOOHOCTh MPOOJIEMHOTO U3JI0KEHUS
TEOPETUUYECKOr0 MaTepuala;

— HaBBIKH BEJICHUS MCCIIEIOBATEIBCKON pabOThI;

— yYMEHHE CaMOCTOSTEIHLHOTO 0000IIeHNS Pe3yIbTaTOB HAyUHO-UCCIIEIOBATEIBCKUX U
MIPOEKTHO-KOHCTPYKTOPCKHUX pacdeToB U (POPMYIUPOBaHNUS BbIBOJIOB;

— YMEHHuE U3y4daTh U 0000111aTh HHPOPMALUIO, U3JI0KEHHYIO B HOPMAaTUBHO -IIPABOBBIX
aKTax, JIMTEPaTyPHBIX U APYIUMX UCTOYHHMKAX;

— CMOCOOHOCTP pelaTh NPAKTUIECKUE HAYYHO-HCCIIEA0BATENbCKIE, TPOCKTHBIC, TIPOU3-
BOJICTBEHHO-T€XHOJIOTUYECKHE U OPTaHU3aLMOHHO-YIIPaBICHUYECKUE 3a]1a4H;

— HAaBBIKM KOMIUIEKCHOI'O aHaJM3a CUTyaluil, MOJEIMPOBAHUS U PACUETOB, BIAJJCHUS
COBPEMEHHOM BBIYUCIUTEIbHOU TEXHUKOM;

— YMEHHUE TPaMOTHO CTPOUTH AJTOPUTMBI U CXEMbl pelIaeMbIX 3a/iay, Pealn30BbIBATh
MIPOTpaMMHBIE MPOYKThI, HHPOPMAIIMOHHBIE CUCTEMBI;

— yMEHHE JIOTUYECKH CTPOUTH TEKCT, POPMYIHPOBATH U OOOCHOBBIBATH BHIBOJIBI U
MIPEATI0KEHUS.
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IHocnenoBarenbHOCTH BhINOIHeHUsA BKP

[TocnenoBaTenbHOCTD BBIOTHEHHS PAOOTHI IPEAIONAraeT CASAyIONINE IMansi:

1. Bb1b6op TeMbl, COrJIacOBaHHOM C MHYCTPHAIBHBIM MTapTHEPOM (3asBIICHUE HA UM 3a-
BeayHoIero kadeapoi o 3aKperjieHUd TeMbl PabOTHI).

2. Haznauenue 3aBeayromum kadpeapoit HayuHoro pykooauresns BKP.

3. ®opmuposanue [Ipukasa Ha 3akperuienne remsl BKP u Hayunoro pykoBogutens BKP.

4. 3y4yeHne Te0OpeTUYECKUX aClIEKTOB TEMbI paOOTHI.

5. Coop, aHanu3 u 0000IIeHHEe JTaHHBIX, pa3padoTKa anrOPUTMOB U IPOTPAMMHOTO KOJa
MIPOEKTOB, CBSA3aHHBIX ¢ MpobnemaTrkoit BKP.

6. PazpaboTka npeiokeHuit 1 pekoMeH1auui, GopMyIMpoBaHUE BBIBOAOB.

7. Opopmnenue BKP.

8. IlpencraBnenue paboTh Ha MPOBEPKY HAYYHOMY PYKOBOJUTEINIO.

9. IIpoxoxkaeHne HOPMOKOHTPOJIS.

10. [Ipoxoxaenue npoueaypsl npeazammutsl BKP, B T.4. mpoBepka paboTsl Ha HaIM4YNE
3aMMCTBOBAHUM.

11. Cnaua BKP Ha kadenpy ¢ 0T36IBOM HAyYHOTO PYKOBOJUTENS U pe3ybTaTaMu Mpo-
BEPKH HA HAJINYUE 3aMMCTBOBAHUM.

12. ITonyuenue gomycka k 3ammre BKP ot 3aBenyromiero kadeapoii.

13. 3amumra BKP Ha 3acenanuu rocy1apcTBEHHOM aTTECTALlMOHHOW KOMHCCHUH € y4acTH-
€M IIPEACTABUTENS MHAYCTPUAIBHOIO MTapTHEPA.

Atop BKP Hecer noyiHy!0 OTBETCTBEHHOCTb 3a CaMOCTOSATEIBHOCTh U JJOCTOBEPHOCTH
IIPOBEIEHHOr0 HcCcienoBaHus. Bce ncronb3oBaHHble B pa0oTe MaTepuaibl U IOJOXKEHUS U3
OImyOJIMKOBAHHON HAay4YHOM M y4eOHOW NUTEpaTypbl, APYTUX HH(POPMAIMOHHBIX HCTOYHHUKOB
0053aTeIbHO JJOJKHBI UMETh CCHUTKH.

O6bem BKP, He cunTast MpuiI0KeHMA, JOJIKEH COCTABIIATh, Kak npaBuio, 70 — 100 crpa-
HUII.

CTpyKTypa BBINYCKHON KBAJIN(PUKAIMOHHON padoThl U TPEOOBAHUS K €€ COACPKAHUIO

BKP 6akanaspa no Hanpasieruto moarotosku 02.03.02 dynnamenTanbHas nHGOPMaATH-
Ka ¥ WH(POpPMAIMOHHBIC TEXHOJIOTUH, HANpaBIeHHOCTh «COBpEMEHHBIE METOAbl MAIIMHHOTO
00y4eHHMsI U KOMIIBIOTEPHOTO 3pEHMSD JAOJDKHA MPEJCTaBIATh COO0M 3aKOHUYEHHYIO pa3paboTKy
aKTyaJbHOHM MpoOJeMbl U 0053aTeNIbHO BKJIIOYATh KaK TEOPETUYECKYIO 4acTh, B KOTOPOIl CTy-
JICHT JOJKEH MPOJAEMOHCTPUPOBATH 3HAHUS OCHOB TEOPUH W KOHIENIMHA B OOJACTH HUCKYC-
CTBEHHOT'O MHTEJUIEKTa U MAaIIMHHOTO 00y4YeHHs 1Mo pa3pabdaThiBaeMoil mpobieme, Tak U Mpak-
THYECKYIO 4acTh, I'/Ie HEOOXOAMMO IOKa3aTh YMEHHUE MCIOJb30BaTh METOAbl paHEE U3yUYEHHBIX
y4€OHBIX AUCLUIUIMH JUIsl pEIIEHUs IOCTABJICHHBIX B paboTe 11eJu U 3a/1a4.

Crpykrypa BKP onpenensercs corinacHo TpeGOBaHUSIM, U3T0KEHHBIM B METOIUYECKHUX
yKazaHUsSX Mo HanucaHuio u opopmiennto BKP GakanaBpaa, cocTaBieHHBIX B COOTBETCTBUU C
tpeboBanusimu PI'OC BO no nHanpasienuro noarotoBku 02.03.02 dynnamenTanbpHas uHbOp-
MaTHKa U UHQOPMAIIMOHHbBIE TEXHOJIOTHH, HAMPaBICHHOCTh « COBPEMEHHbBIE METObl MAITMHHO-
ro 00y4eHHs U KOMIIBIOTEPHOTO 3peHus». [Ipu 3ToM paboTa 101>KHA BKIIIOYATh:

- TUTYJIBHBIN JIUCT;

- CoJiep>KaHue ¢ YKa3aHHEM HOMEpPOB CTpaHHI] KaXKIO0ro pasjiena U Bcex Mojpasjie-

- BBEJICHHE;

- OCHOBHYI0 4acCTb, COCTOSIIYI0, KaK IPAaBUJI0, HE MEHEE YEM U3 TPEX Pa3/EIIOB;

- 3aKJII0YEHUeE, BKIIIOYAIOIIee BBIBOIbI U MPEIOKEHHS (PEKOMEH IalliN );

- CIIMCOK MCTIOJIb30BAaHHOM JINTEPATYpPhl U MHBIX UCTOYHUKOB HH(pOpMaLNy;

- NpHIOKEeHUS (TIpU HEOOXOTUMOCTH).

Coodepoicanue BKIIOYAET BBEICHUE, HAMMEHOBAHUE BCEX Pa3JEOB, MOAPA3/EIIOB, IyHK-
TOB (€CJIM OHM MMEIOT HaUMEHOBAHME), 3aKIIOUEHHUE, CIIUCOK MCIOIb30BAaHHBIX HCTOYHUKOB U
HaUMEHOBAaHHE NMPUJIOKEHUN C yKa3aHUEM HOMEPOB CTPAHHUII, C KOTOPBIX HAYMHAIOTCS 3TH dJie-
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mentbl BKP. Kak mpaBuio, B comep:kanuu BRIIEISIOT TpU pasjena (TaaBbl), KOTOpbIe pa3OuBa-
I0TCS Ha nojpa3zaensl (maparpadsl). Ilo cormacoBaHuio ¢ Hay4YHBIM PYKOBOJHMTEIEM BO3MOXKHA U
npyras ctpykrypa BKP.

Beeoenue n0omxHO coepkaTh OLIEHKY COBPEMEHHOIO COCTOSHUS pacCMaTpUBAEMOil Ipo-
OyieMbl W/WiIu pemaeMoil B paboTe HAy4YHOH, HAyYHO-HCCIEIOBATEIIBCKOW H/WIM TPOEKTHO-
KOHCTPYKTOPCKOW 3a/1aui, OCHOBaHWE U WCXOJHbIE JaHHbIe A pa3pabotku Tembl BKP, o6oc-
HOBaHUE HEOOXOJMMOCTH MPOBEICHUS MCCIEA0BAHUN U U3BICKAHUM, CBEICHUS O IJIAHUPYEMOM
HAyYHOM WJIM Hay4YHO-TEXHUYECKOM YPOBHE pa3paOOTKH, O MATEHTHBIX HCCIIEJOBAHUSIX U BBIBO-
Il 0 HUX (IIpU HE0OXOJUMOCTH). Bo BBeleHUH OJKHBI ObITh NOKAa3aHbl aKTyaJbHOCTh M HO-
Bu3Ha TeMbl BKP. Kpome 3Toro, Bo BBeieHnu craBstcs ueib u 3agaun BKP, o0vexT n npeamer
UCCIeI0BaHUs, TEOPETUKO-METOJOJIOTHYECKIE OCHOBBI pa0OThI, a TAKXKE €€ KpaTKasi CTPYKTypa.

Henp BKP — 310 pe3ynbrar, B TOM 4YUCJI€ U HAy4YHO-NPAKTUUECKUH, KOTOPBINA IOIKEH
OBITH MMOJIYYEH MOCJe pellIeHUs TOCTaBIEHHBIX 3aay.

Ilepsviii pazoen BKP, SBIAIOMUNACS €€ TEOPETHUECKON YacThIO, JOJDKEH COJAepKaTh MOJI-
HO€ U CUCTEMATU3UPOBAHHOE U3JI0KEHUE COCTOSIHUSI BOIIPOCA 110 TEME PabOTHI.

CeeneHus, copepxaliuecs B 3TOM pasjiene, JO0JDKHbBI AaBaTh IOJHOE MPEACTAaBIECHUE O
COCTOSIHUM U CTENEeHU M3YYEHHOCTH MOCTaBJIEHHOM mpoOneMsl. Pazfen 1oikeH mpeacTaBisTh
co0oii 0030p M aHAJIN3 UMEIOIIMXCS HayYHBIX MCTOYHUKOB I10 HccleayeMoi npolieme, mo3Bo-
JSAIOMMN HAWTHU MyTH PELICHUs MOCTaBJIEHHBIX 3aJjad U BBIIBUTH YMEHHE aBTOpa 0O0OLIUTH U
KPUTHYECKH PACCMOTPETh CYIIECTBYIOILINE TEOPETUUECKUE BO33PEHMUSL.

Hanmcanue nepBoro paszaena paboTsl MPOBOAUTCS Ha 0a3e MpeaBapHUTENbHO MOg00paH-
HBIX HAayYHbIX UCTOUYHUKOB. [IpoBOUTCS Hay4dHOE HCCIeI0BaHKE, KAK C OTE€UECTBEHHOM, Tak U ¢
3apyOeKHOU JTUTEPATYPOid, OITyOJMKOBAHHOW Ha Pa3HBIX s3bIKAX.

B nepBoMm pasnene noskHa ObITH NpeACTaBiIeHA TaOJIMLA COMOCTABUTEIBHOTO aHAJIN3a
aHaJIOroB pa3paldaThIBAEMOI0 MPOrPaMMHOIO MPOIYKTa C yKa3aHUEM HEOOXOAUMbIX KPUTEPUEB.

3aBepmaronM 3tanom 3toro pasgena BKP gomxkHBI cTaTe aHaau3 COBPEMEHHOIO CO-
CTOSIHUS BOIIPOCA, BBISIBJICHUE Kpyra Hepa3pelIeHHbIX [T0Ka 3a/1a4, YTO BeChMa Ba)KHO JUIs OTpe-
JIeJICHNS] aKTyaJIbHOCTH U IEPCIIEKTUBBI JajbHEHIIero n3y4eHus mpooiemsl.

OOBeM TeopeTHUECKOM YacTH, COCTOAIINN, U3 HECKOJBKUX IMoJpa3zaenoB (maparpados),
noixeH coctaBiATh 20-30% ot Bcero oobema BKP.

Wnnroctpanuu, rpadpudeckuil 1 TaOIMUYHBIM MaTepual MOTYT ObITh MPUBEIEHBI B 3TOM
pazziene TOJNbKO B Cilydae KpaiiHell HeoOXOIUMOCTH, €Clid MPUBEJCHHbIE B HUX MaTepHallbl He
MOTYT OBITh C(HOPMYJTHPOBAHBI CIIOBAMHU B BUJIE 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH.

Bmopoii paszoen conepkKUT MaTeMaTHUECKHUEe MOJIENIN, METO/bl, HHCTPYMEHTAJIbHBIE CPE/l-
CTBa, a TaK)Ke IPOrpaMMHbIE Cpebl U A3bIKU IIPOrpaMMHUpOBaHMs pa3paboTku. Kpome Toro, B
9TOT pa3ziesl MOTYT BXOJUTh ATaIlbl Pean3allMy IPOEKTa, AJITOPUTMBI, OJIOK-CXEMBbI, APXUTEKTY-
pa, MmonynbHas cxema, ER-nuarpaMmel.

O0Bem BTOpOro paszzesna, COCTOALIMN, U3 HECKOJIBKUX IO/pa3aeoB (maparpados), 10:-
xeH coctaBisaTh 20-30% ot Bcero oo6bema BKP.

Tpemuii pazden npeacTaBiseT coooi noapoOdHOe onucaHue pa3pabOTaHHOIO MPOrpamMMm-
HOT'0 HPOAYKTa, MH(MOPMALMOHHON CHCTEMBI C HOLIArOBOM MHCTPYKIMEH MOJIb30BaTeNs, C Mpu-
MepaMH U MOJApOOHBIM onucaHueM (yHKUuOHanIa. B Tpetuil pasaen JOJIKHBI ObITh BKIIOYEHBI
JOCTOMHCTBA U HEJOCTATKH pa3pabOTaHHOI'O MPOrPaMMHOIO MPOJYKTa, IPUMEPHI, B KOTOPBIX
IIPOTPaMMHBIM MPOAYKT HCIOJB3YETCs, a TaKkKe BO3MOXKHble owmnOku. Kpome toro, ciemyer
BKJIFOUMTS TUIAH YJIy4IIEHHUs] JAaHHOTO MPOTPaMMHOI0 IPOyKTa.

O0BeM TpeThero paszelna, COCTOSINHN, U3 HeCKOJBKUX MoApasneioB (maparpados), m10-
xeH cocTaBisTh 40-60% ot Bcero o6bema BKP.

3axnouenue — BaxkHeHIIas HeoTbeMIeMas cTpykTypHas yacte BKP, B koTopoi mojaBo-
JUTCSI UTOT NPOBEACHHBIX MUCCIEA0BAHNMN U PEIIEHUH 3aa4 ISl JOCTH)KEHUS [TOCTABJIEHHOM Iie-
.
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B 3akir04eHNM 10KHO COAEPKAaThCs KPATKOE M3JI0KEHHE OCHOBHBIX PE3yJbTaToB pado-
Thl U UX OLIEHKA, CJeJaHbl BBIBOJBI 10 MPOJIEIIAaHHON padoTe, AaHbI MPEITIOKEHUS 110 UCIOIb30-
BAaHMIO TOJYUYEHHBIX PE3yJbTAaTOB, BKIIOYAas UX BHEIPEHHE, a TAKXKE CIEQyeT yKa3aTb, UEM 3a-
BepIuiack padora.

Ecnu nipu 3aBepiieHnn paboThl MOTYYEHbl OTPULIATENbHBIE PE3YJIbTAThI, TO 3TO TOXKE OT-
pakaeTcs B 3aKJIIOUCHHUH C YKa3aHWEM MyTeH W 1enel najapHenIeit paboThl niu 000CHOBaHUEM
Helenecoo0pa3HOCTH AabHEHIIEro MPOJIOJIKEHNS UCCIIeI0BaHUM.

Cnucox ucnob306anHHbIX UCMOYHUKOG, BKIIIOYAIOIINN JIUTEPATYypy, OTYETHI, UHTEPHET-
pecypcel, MaTepuansl, cCoOpaHHBIC B MIEPUO/I MPOXOKICHUS IPAKTHK, YKa3piBaeTcs B koHie BKP
(mepen MPUIOKEHUSMH) M COCTaBISETCS B ajl(paBUTHOM MOPSIKE, COTJIACHO TpeOOBaHUSAM
I'OCT.

Ipunoswcenus k BKP oopmisioTcs Kak ee MpoJI0JKEHHE Ha MOCIHEAYIONMX CTPaHUIax
WJIH B BUJIE OTJENbHON YacTu. [Ipusosxenue He SBIsETCS 0053aTeIbHON YacThIO PabOTHI.

B mpwioxenus nomemaroT HEOOXOOUMBIA A OTpPaKeHUs IIOJHOTHI MCCIEIOBAaHUS
BCIIOMOTaTeJIbHBIA MaTepHUaJI, KOTOPBIM IIPU BKIIOYEHHH B OCHOBHYIO 4acTb BKP 3arpomosxnan
OBl TEKCT.

K BcnoMorarenbHOMy MaTepHally, BKIIOUa€MOMY B IIPUJIOKEHUS, MOXKHO OTHECTH:

- METOAMKH, MaTeMaTHUECKUE JI0Ka3aTeIbCTBA, (OPMYIIBI U PACUETHI;

- TaOJIMIIBI BCIOMOTaTeIbHbIX HU(PPOBBIX JaHHbIX;

- KoJbl (1111 parMeHThl) KOJ0B IPOrPaMMHOTIO MPOAYKTa;

- WJTIOCTPALMH BCIIOMOTATEIIBHOTO XapaKTepa;

- aKTBI O BHEJPEHUU PE3YJIbTATOB UCCIEOBaHU.

IIpumepHasi TeMATHKA BBIMYCKHBIX KBATH(PHUKANHOHHBIX padoT
Tembl BBIMYCKHBIX KBaJU(UKALMOHHBIX pabOT OmpeneNstoTcsl BhITycKaroueil kadeapoi
BBIYMCIIUTENBHBIX TEXHOJOTHH U YTBEPKAAIOTCS y4eOHO-METOAMUYECKHM COBETOM (aKysbTeTa
KOMITBIOTEPHBIX TEXHOJOTUH U MPUKIAAHON MaTeMaTHKHU €KEr0/IHO.
CTyneHTy npeaocTaBisieTcs MpaBo BHIOOpA TEMbI BBITYCKHOM KBalIM(PUKAIMOHHOW pabOThI
BILJIOTh JI0 MPEUIOKEHUSI CBOCH TeMbl ¢ HEOOXOIUMBIM OOOCHOBAaHHEM LEJIECOOOPA3HOCTH ee
Hanucanus. [Ipumepnas rematuka BKP npusenena B IIpuinoxenun 1.

TpeboBaHusi kK 0()OPpMJIEHUIO BHIITYCKHOM KBAJIN(PUKATHOHHOMH padoThI

Texcr BKP rotoBuTcst ¢ mOMOIIBIO TEKCTOBOIO PENAKTOpa, MeYaTaeTcs Ha OAHOU CTpa-
HUle Kaxkaoro aucta Oymaru gopmara A4 (komnbrotepHblid mpudt TimesNewRoman — 14, un-
tepBan 1,5 mist ocHoBHOTO Tekcra, TimesNewRoman — 12, uatepsan 1,0 — a1 CHOCOK), TIpei-
CTaBJISICTCS B IIEpEIJIETE B HAlleYaTAHHOM BHJI€ U HA JIEKTPOHHOM HOCHUTEJIE.

A63an. Mexay crpokamu 1,5 uHTepBana. A03al HauyMHAeTcs ¢ OTCTyna. TeKcT BhIpaB-
HUBAETCS 10 HIUPUHE.

[Tonsa. JIeBoe — 2,5 cm, npaBoe — 1,0cMm, Bepxuee — 2,0 cm, HIxKHEE — 2, 0 cM.

Bce ctpaHnnbl nuccepranuy UMEKOT CKBO3HYIH Hymepanuio. [lepoi cTpaHuiel cuura-
€TCsl TUTYJIbHBIH JIUCT, HA KOTOPOM HyMepalus He CTaBUTCS, Ha CIEAYIOLIEN CTpaHULIE CTaBUTCS
uudpa «2». [lopsakoBelii HOMEp NeYaTaeTCs Ha CepeHE BEPXHETO MOl CTPaHUIIbI, 0€3 KaKuX -
00 JTOMOJIHUTEIBHBIX 3HAKOB (THPE, TOUKH).

BKP nomxHa uMeTh TBEPABI NEpETIET.

[TonpoOubIi TpeGoBaHMs K 0POPMIIEHUIO BBITYCKHOW KBaJu(UKALMOHHON paboTe mpes-
CTaBJIEHbI B y4eOHO-MeTonuuecknx ykaszanmsx KyOaHckoro rocyHuBepcutera « CTpykTypa U
odopmiieHne OakamaBpCKOM, TUIIIIOMHOM, KypCOBOM pabOT M MaruCTepCKou aucceprarum» (co-
craButenu: M. b. Actanos, XK. O. Kapanersn, O. A. bonaapenko, Kpacnonap: Kybanckwuii roc-
yHuBepcuteT, 2021r.), «Crangaptsl oQopMIICHHS HCXOJHOTO KOJa MPOTpaMM U COBPEMEHHBIE
MHTETPUPOBAHHBIE CpeAbl pPa3pabdOTKH MporpaMMHoOro obecrnedeHus» (coctaBurenu: FHO.B.
Konbios [u ap.].) — Kpacnonap: Ky6anckuii rocyausepcutet, 2015).
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5. KoMILIeKe OIleHOYHBIX CPeACTB st 3aumThl BKP

Pe3ynpTaTel aTTECTALIMOHHBIX UCIIBITAHUM, BKIIFOYEHHBIX B TOCYAapPCTBEHHYIO UTOTOBYIO
aTTeCTaIuIo, oNpeaenstoTcs AuddpepeHInPOBAHHBIMU OLIEHKAMH — «OTIIMYHOY», «XOPOIIO»,
«YJIOBIIETBOPUTEIBHOY, «HEYIOBJIETBOPUTEIBHO.

[ns onpenenenus kayecTBa OTBETa BbITyCKHUKA Ha 3amute BKP u cootBeTcTBUA €ro
nudepeHINPOBAHHBIMU OLIEHKAM IPEAIaraloTcs cielyIole OCHOBHbIE TOKa3aTesu:

- akTyaJabHOCTh TeMbl BKP;

- KOPPEKTHOCTH popMynupoBaHus 1enu u 3agad BKP;

- Teoperrueckas 3HaunmMocth BKP;

- IpakTH4YecKas 3HaunMocts BKP;

- COOTBETCTBHE TeMBI U coaepxkaHus BKP;

- kauecTBO oopmiuenust BKP.

BaykHBIM MOMEHTOM OIIEHKH 3aIUTHI BBITYCKHOMN KBaTU(UKAIMOHHON pabOThI
BBICTYIIAET BBISBJICHUE YPOBHS C(HOPMUPOBAHHOCTU KOMIIETEHLIUN Y BBITYCKHUKA. 3HAHUS
CTYJEHTOB ONPEIENISIOTCS OLIEHKAMU B COOTBETCTBUHU CO LIKAJIOW C(POPMUPOBAHHOCTH

KOMIETEHLIU:
Ouenka ITo mkaJjie chopMHPOBAHHOCTH KOMIIETEH U

O1iinyHO KommnereHnuum cTyieHTa moIHOCThI0 C(OPMHUPOBAHBI B COOTBETCTBUU
¢ tpeboBanusimu PI'OC BO

Xopo1o Komnerenuuu  cryneHta B~ OCHOBHOM  C(OpPMHUPOBAaHBI B
cooTBeTcTBHHU ¢ TpeboBanusimMu PI'OC BO

Y 10BIETBOPUTENBHO KommnereHuun cTyieHTa 4acTU9HO COPMHUPOBAHBI B COOTBETCTBUU C
tpedoBanusimu PI'OC BO

HeynosnersopurensHo Kommnerenuuu cryneHra He cOpMHPOBAHBI B COOTBETCTBHH C
tpeboBanusimu PI'OC BO

BeinyckHol kBanudukannoHHON paboTe JOIKHBI OBITh MPUCYIIN aKTyaIbHOCTh M HOBU3HA.
PaboTa nomkHa UMETh HAy4HYIO M IPAKTUYECKYO LIEHHOCTh. Ha olleHKy KauecTBa BIUSET
KOJIMYECTBO HAYYHBIX IyOJUKAIMHA U TOKJIAJ0B 110 TeMe PadOTHI.

Onucanue noxkasareJieil 1 KpUTEpHEB OLICHMBAHUA pPe3yJbTaTOB 3amuThl BKP

OHCHKa PE3yJibTaTa 3alllUThI BBIHyCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI IMPOU3BOJUTCS HA

3akpbIToM 3acenannu ['AK. 3a 0CHOBY IpHMHUMAIOTCS CIEAYIOIINE KPUTEPUU:

Kpumepuu

OMAUYHO

xopouio

YO08IEeMBOPUMENLHO

HeYyO061emeopUmenbHo

AxmyansHocmb u ypogeHs paspabomku membl

YpoBeHb Hay4HO-

B BKP rpamortHO 1

B BKP wusmoxena

HUcropust paszpabor-

He wuccnegosana wc-

MOI'0 UCCIICAOBaHMUA

TEOPETUIECKON MIOCJIEI0BATENILHO UCTOpHs  pa3paboT- | Ku BBIOpaHHOW | TOpHUs pa3paboTku
pa3paboTKK Tpo- | U3JOXKEHA HUCTOPHS | KU BBIOPAHHOW | Hay4HOI MpoOIeMBl | BEIOpAaHHON Hay4yHON
OeMEI pa3paboTku BbI- | HAYYHOH NpoOJIEMBl | M3JI0KEHa He IoJ- | TMPOOJIeMbI

OpaHHON  HaydYHOW HOCTBIO

poOIEeMBI
AKTyaIrsHOCTh B pabore momHo- | He MOJTHOCTBIO | AKTyanpHOCTh Hc- | He o6ocHOBaHa akTy-
MIPOBOIUMOTO CTbI0  00OCHOBaHa | 0OOCHOBaHA  aKTy- | CIEAOBAHUS Ya- | albHOCTh  INIPOBOJM-
UCCIIEI0OBaHUS aKTyaJIbHOCTb IBHOCTh TPOBOJIU- | CTUYHO OOOCHOBaHA | MOTO MCCJIEJOBAHMUS
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KoM

Kpumepuu OMAUYHO xopouio Y0081emBOPUMENbHO | HEYOOBNIEMBOPUMENLHO
Cea3p Teoperu- | Ilomnast cBa3p Teo- | CBs3p  Teopernde- | YactmuHas  cBa3b | OTCyTCTBYeT — CBsI3b
YECKUX TIOJIOXKE- | PETHYECKUX  TIOJIO- | CKMX  IIOJIOKEHHH, | TEOPETHIECKUX TEOPETHYECKUX  TO-
HUH, paccMaTpu- | *EHUH, paccMaTpU- | PaCCMATPHUBAEMBIX B | MOJOXEHUH, pac- | JOKEHWH, paccMar-
BaeMbIX B paboTe, | BaeMBIX B pabore, ¢ | paboTe, C MpakTU- | CMaTpuBaeMbIX B | pUBaeMBIX B pabore, ¢
C IPaKTUKOMI MPaKTUKON KOW HE NOJIHas paboTe, C TpaKTH- | MPAKTHKOU

Hanuuue snemenmo

6 CAMOCMOAMENbHO20

HAay4Hoco meopuyecmea.:

®opmynuposka u | OO0cHOBaH co0- | He nonHocTeio | Yactnuno oOocHo- | He oGocHoBaH c006-
000CHOBaHUE CTBEHHBIH TOAXOA K | 000CHOBaH co0- | BaH  COOCTBEHHBII | CTBEHHBIH MOJXO0J] K
COOCTBEHHOT'O pELIeHUIO MPOOJIEMbl | CTBEHHBIA MOJXOJ K | MOJAXOJ K PEIICHHIO | PEUICHHUIO MPOOIeMBbI
MOAXOJa K pele- penieHnto  mpo6ie- | mpoOiIemMsbl
HUIO MBI
CamocrosiTens- IIpn Hanucanuu | IIposenen camocro- | IIpoBenen camo- | He mnposenen camo-
HocTh  aHanmm3a | BKP mpoBemeH ca- | SATenbHBI — aHANU3 | CTOATENBHBIM KpaT- | CTOATENBHBIA aHAIHU3
COOpPaHHOT'O Ma- | MOCTOATEIBHBIH BBI- | COOpaHHOrO Mare- | KU aHauM3  cO- | COOPaHHOTO MaTepH-
Tepuana COKOKAaYE€CTBEHHBII puana OpaHHOrO Marepua- | aja

aHaIM3 COOpaHHOTO na

Mmarepuana
Ilonnora u cu- | [loka3zan nonsbii | [lokazan  cucrem- | Ilpemnoxenus 1no | Hapymena nonHora u
CTEMHOCTh TIpPEI- | CHCTEMHBIN IOAXOX | HBIH  MOAXOA K | paccMaTpHBaeMOi CHCTEMHOCTb  TIpef-
JIOXKEHHUH 110 pac- | K MPeVIONKEHHUSIM 110 | IPEUIOKEHUSIM IO | TMpodjieMe U3JIoXKe- | JOKEHHH 10  pac-
cMaTpuBaeMon paccmaTpuBaeMoil paccmaTpuBaeMoit HBI HE CUCTEMHO cMaTpuBaeMoO  mpo-
mpobieme npobieme npobieme Omeme
CamocrosiTensb- IlpoBenena  camo- | BriBoawl, npenacras- | BeiBonpl, mpen- | B pabore oTcyTcTBY-
Hast  (QOpMyJH- | CTOSTENbHAs rpa- | JICHHble B paboTe, | CTaBICHHBIE B pa- | IOT BBHIBOBI
pOBKa  BBIBOJIOB | MOTHast  (opMyiH- | chopMyITHpPOBaHbBI 6ote, chopmymnupo-
IO pe3ylibTaTaM | pOBKAa BBIBOJIOB IO | HE COBCEM  IIpa- | BaHbI HEIPAaMOTHO
MIPOBEAECHHOTO pe3yibTaraM MpoBe- | BUIBHO
HCCIIEIOBAHUS JICHHOTO HCCIIeI0Ba-

HUs
Ilonnora pemwe- | IlocraBieHHble B | IlocraBnennsie B | IlocraBnennsie B | IlocraBneHHble B pa-
HHUS IIOCTaBleH- | paboTe 3amaud Ioi- | paboTe 3amadd BhI- | paboTe 3amaud BbI- | OOTEe 3agayd HE BBHI-
HBIX B pabOTE | HOCTHIO BHINIOJHEHB! | ITOJIHEHBI HE IOJHO- | ITOJHEHBI YACTUYHO | TOJHEHBI
3amaq CTBIO
I'pamoTHOCTS, Matepuan wusnoxeHn | Marepuan usnoxeH | Marepuan usnoxeH | Marepuan — U3J10XKeH
JIOTUYHOCTh B | JIOTMYHO ¥ TPAMOTHO | JIOTUYHO ¢ HeOOJBIINMHU JIO- | HErPaMOTHO
W3T0KEHUH  Ma- TMYECKUMH  OLIMO-
Tepuana KaMu

O6006111eHHas OLEHKA 3alUThI BHITYCKHOM KBaJIM(PUKAIIMOHHOM pabOThI BHICTABISAETCS C

Y4E€TOM OT3bIBa HAYUYHOTO PYKOBOJMTENS U OLICHKU PELEeH3eHTa (IPU HAITMYHH).

Pesynbrater 3amutel BKP onienmBaroTcs mo uetsipex 0amibHOM cucTteme:

OneHka «OTIIMYHO» NPHCBAUBACTCS, €CJIH:
—npeacTaBieHHas Ha 3amuTy BKP BeimosHeHa B COOTBETCTBMM ¢ HOPMAaTUBHBIMHU JOKY-
MeHTaMH U cornacyercs ¢ TpeboanusiMu OI'OC BO, npenbsaBisieMbIMU K YPOBHIO MOJATOTOBKHU

OakamnaBpa;

—3allUTa MPOBEACHA BBITYCKHUKOM I'PAMOTHO C YETKMM M3J105KeHHEM coaepxkannus BKP
U C JOCTATOYHBIM OOOCHOBAHHEM CAMOCTOSITEILHOCTH €€ pa3paboTKu;
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—0TBeThI Ha Bonpockl wieHoB '’AK naHel B mojiHOM 00beME;

—BBIYCKHUK B TIPOIECCE 3alUTHI MMOKa3all MOBBIIIEHHYIO MOATOTOBKY K Mpogeccuo-
HaJILHOM JESITEIILHOCTH,

—OT3bIB HAYYHOT'O PYKOBOAUTES IOJIOKUTEIbHBINH;

—1pu BeinojiHeHnru BKP BbIMycKkHUK MOKa3an riy0OKue 3HAaHUS U YMEHUS;

—npencrasieHHass BKP BbinosiHEHa B TOJIHOM COOTBETCTBUU C OTOBOPEHHBIM C HAYYHBIM
PYKOBOJHUTENIEM IJIAHOM, OTJIMYAeTCsl TTyOnHOU TpodeccuoHanbHON MpopaboTKH BCEX pa3/IeioB
ee coJiepKaTeIbHON YacTH, BHITIOJHEHA U 0OpPMIICHA KAaYECTBEHHO M B COOTBETCTBUU C yCTa-
HOBJIEHHBIMH MPABUIIAMU;

—B JIOKJIQJIE MCYEPIIBIBAIOIIE, MOCIEA0BATEIbHO, YETKO, JOTHYECKH CTPOWHO U KPaTKO
M3JI0KEHA CYyTh pabOTHI M €€ OCHOBHBIE PE3yJIbTATHI,

—KpPUTHUYECKHE 3aMEUaHusl HAYYHOTO PyKOBOJUTENSI BBITYCKHUKOM MPOAHATU3UPOBAHBI,
U B MPOLIECCE 3aIIUTHI MPUBEJACHBI apIYMEHTUPOBAHHBIC JI0KA3aTEIbCTBA MPABUIBHOCTH pellie-
HUH, IPUHATBIX B padoTe.

OuneHka «X0pouo» BbICTABJISETCS, €CJIN:

— mnpexacrasieHHas Ha 3amuTy BKP BeimosiHeHa B COOTBETCTBUH ¢ HOPMATUBHBIMHU J10-
KyMEHTaMH, HO UMEIOT MECTO He3HAUHUTEIbHbIE OTKIIOHEHHS OT CYIIECTBYIOLINX TPeOOBaHUM;

— 3alIuTa MPOBeJeHa BHITYCKHUKOM IPAaMOTHO C JOCTATOYHBIM OOOCHOBAHUEM CaMO-
CTOATENBHOCTH €€ pa3paboTKH, HO C HETOUHOCTSIMH B U3JI0KEHHUH OT/IEIbHBIX MOJIO0KEHHI CcO-
nepxanus BKP;

— OTBETHI Ha HEKOTOpbIe Bonpockl uieHoB ["TAK naHbl B HenosiHOM 00beME;

— BBIMYCKHUK B MPOLIECCE 3aMIUTHI TOKa3aJl XOPOIIYI0 MOATOTOBKY K MpodeccruoHanb-
HOM JeSITEIILHOCTH,

— coJepskaHue pabOThI U €€ 3aIlUTa COTIacyIOTCs ¢ TPeOOBaHUSAMU, IPEAbIBIIEMBIMU K
YPOBHIO IOJATOTOBKU OaKaiaBpa;

— OT3bIB HAYUYHOT'O PYKOBOJIUTENS MOJIOKUTEIbHBII;

— mpencrasieHHas K 3amute BKP BoinoHEeHa B TOJTHOM COOTBETCTBHHM C MJIAHOM, OT-
JTWYAETCs TIIYOUHOU MPoeCCHOHATHHOM MPOPaOOTKH BCEX PA3CIIOB €€ COACPKATEIHLHON YacTH,
BBITIONTHEHA ¥ 0(hOpMIICHA KAaUeCTBEHHO U B COOTBETCTBUH C YCTAHOBJICHHBIMHY MTPABUJIAMH;

— B JIOKJIaJI€ MPABUIIbHO U3JIOKEHA CyTh paOOTHI U €€ OCHOBHBIE PE3YJIbTATHI, OJTHAKO
MIPU U3TI0KEHUH JTIONYIIEHBI OTJEIbHbIE HETOUHOCTH;

— KPHUTHYECKHE 3aMeYaHusi HAYyYHOTO PYKOBOJMTEISI BHITYCKHUKOM MPOAHATIU3UPOBA-
HBI, 1 B TPOIECCE 3aLIUTHI MPUBEICHBI apIyMEHTUPOBAHHBIC 10KA3aTEJILCTBA TPABUILHOCTH
pelIeHni, MPUHATHIX B padoTe.

OueHka «y10BJeTBOPUTEIbLHO» BHICTABJISIETCS, €CJIM:

— mnpencrasieHHasd Ha 3amuTy BKP B 1esiom BbInoJiHEHA B COOTBETCTBUU ¢ HOPMATHB-
HBIMH JIOKYMEHTaMH, HO UMEIOT MECTO OTCTYIUJIEHUS OT CYIIECTBYIOIINX TPEOOBAHUI;

— 3aIlMTa POBE/IEHA BBIITYCKHUKOM C HEJI0UeTaMu B U3J10keHun coaepxkanus BKP u B
000CHOBaHHMH CaMOCTOSITEILHOCTH €€ BBIITOJIHEHUS;

— Ha oThenbHbIe Bonpockl wieHoB I'AK oTBeThI He MoTyUYeHsbl;

— BBIYCKHUK B MPOLECCE 3aIIUTHI TOKA3aJl HEIOCTATOYHYIO MOATOTOBKY K Tpodeccuo-
HaJIbHOM AESTeNbHOCTHU, HO npu 3amuTe BKP oTMeueHb! oTaenpHbIe OTCTYIUICHHS OT TpeOoBa-
HUM, TPEABSBISIEMBIX K YPOBHIO TOATOTOBKHY OaKajiaBpa;

— OT3bIB HAYYHOT'O PYKOBOJUTENS B LI€JIOM MOJIOKUTEIbHBIH;

— mnpexacrabieHHas K 3anuTe BKP BeinmosiHeHa 6€3 10cTaTouHO riry00KOoH MpopaboTKH
HEKOTOPBIX Pa3/IeNioB, UMEIOT MECTO HECYIIIECTBEHHBIE OIMOKH U HAPYIICHUS yCTaHOBICHHBIX
npaBu1 0pOopMIIEHHS pabOTHI;

— HE BCE KPUTHYECKHE 3aMEUAHHSI HAYYHOTO PYKOBOJUTENS MPOAHATIU3UPOBAHBI Mpa-
BWJIBHO.

OueHka «Hey10BJIETBOPUTEIbHO)» BHICTABJISAETCS, €CJIN:

— mpencraBiieHHas Ha 3amuTy BKP He BbIoIHEHA B COOTBETCTBUU C HOPMATUBHBIMU
JIOKyMEHTaMH, UMEIOT MECTO rpyOble HapyIIEHUs CYHIECTBYIOIINX TPeOOBaHMIA;
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— 3alluTa NpOBeJeHa BHITYCKHUKOM Ha HU3KOM YPOBHE C OTPAaHUYEHHBIM HU3JI0KEHUEM
coaepsxanus BKP u npu HeyOeauTesbHOM 000CHOBAHMHM CAMOCTOSITEIbHOCTH €€ BBIITOJITHEHUS;

— Ha 00JBLIYI0 YacTh BOIPOcoB, wieHoB ['AK oTBeTOB HE mocTynuo;

— TMpOsIBJIEHA HEJ0CTATOYHAs MpoQeCcCHOHATbHAS MOATOTOBKA;

— B OT3bIBE HAYYHOT'O PYKOBOAMTENS UMEIOTCS CYIIECTBEHHbIE 3aMEUaHus;

— B BKP oOHapykeHbI 3HAUUTEIbHBIE OMUOKU, CBUIETETBCTBYIOIIUE O TOM, YTO YPO-
BEHb [TOJITOTOBKH BBITYCKHHKA HE cOOTBETCTBYET TpeboBanusM OI'OC BO;

— JIOKJIaJ 3aTSHYT 10 BpeMeHU M (KUiin) ObUT MPOYUTaH, a HE pacCKa3aH;

— KPUTHYECKHE 3aMeYaHUsl HAyYHOT'O PYKOBOJUTENSI HE IPUHATHI BO BHUMAHHUE.
OneHouHble CpeACTBa ISl MHBAIUIOB U JIULl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS BBI-

6I/IpaIOTC$I C YUCTOM UX UHIAUBUAYAJIbHBIX HCI/IXO(bI/ISI/I‘IeCKI/IX 0COOEHHOCTEH.

6. IlepeueHn y4eGHO-METOAHYECKOT0 00ecIedeH sl 1S CAMOCTOSITe/IbHOI padoThI
oOyuaromuxcs npu noarorosxke k BKP

Y4eOHO-MEeTOANYECKUM 00eCTIeYeHUEM CaMOCTOSTENbHOM pabOThl CTYACHTOB I10 3alUTE
BBIIIYCKHOW KBaJM(UKALMOHHOW palOThl, BKIIOYas IMOJArOTOBKY K MpOLEAYype 3alUThl U
IIpOLEIYpY 3allUThI SBISIOTCS:

1. yuebHas nurepatypa;

2. HOpMaTUBHBIE JOKYMEHTHI, periaMeHTupyomue nposeaeaue BKP;

3. Meronuyeckue pa3pabOTKH [ CTYJEHTOB, OMNpENENSIONINe MOPAJOK pPabOThI
CTYJEHTOB IO 3alIMTE BBHIMYCKHONH KBATHU(PHUKAUOHHOW paboThl, BKJIIOYas MOATOTOBKY K
IpoLeype 3aIUThl U POLEAYPY.

CamocTosTenbHasi paboTa CTYyAEHTOB BO BpeMsi paboThl IO 3aIIUTE BBITYCKHOMN
KBJIM(PUKAIIMOHHOM paboThl, BKIItOUYas MOATOTOBKY K MPOLEAYpPE 3alUThl U MIPOLETypPY 3aIUTHI
BKJIFOYAET:

— oopMIICHHE TEKCTa PaOOTHI.

— aHallu3 HOPMAaTUBHO-METOAMYECKOH 0a3bl OpraHU3aIINH;

— aHAJIM3 HAYYHBIX MyOJIUKAIUU 110 TeME padOTHI;

— aHanu3 U 00paboOTKy MH(OpPMAIMH, MOJYYEHHON MMH BO BpeMsl pabOThI MO 3alIuTe
BBIIYCKHOW KBaJM(UKAMOHHOW palOThl, BKIOYas MOJATOTOBKY K MpOILenype 3aluThl U
IIpoLEIypy 3aIlUThI

— paboTy ¢ Hay4HOH, y4ueOHON U METOINYECKON JIUTEPaTypPOH,

— pabora ¢ koHcnekTamu jJekuui, 9bC.

Jlist caMoCTOATeIbHON pabOThl IPEICTaBISETCS Ay JUTOPHS C KOMIIBIOTEPOM H IOCTYIIOM
B IHTEpHET, K 2JIeKTpOHHOI OMOIMOTEKE By3a U K HMH(POPMAITMOHHO-CIIPABOYHBIM CHCTEMAaM.
ITepeueHb y4eOHO-METOIMUYECKOTO 0OECTICUCHHUS:

1. OcHoBHast 06pa3zoBaTesbHAsI IPOrPAMMa BHICILIEr0 NPO(ECCUOHATBLHOI0 00pa30oBaHMs
(henepanbHOTO TOCYIapCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBLHOTO YUPEKACHHSI BBICIIIE-
ro obpazoBanus «KyOGaHCKuil rocy1apCTBEHHBIH YHUBEPCUTET» MO HANPABJICHUIO MTOATO-
toBkH 02.03.02 OdyHaameHTanbHast ”HGOpPMATHKA K MHPOPMAIIMOHHBIE TEXHOJIOTUH .

2. TlonoxeHue 0 IpOBEJCHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTe-
cTauuu B hesiepasbHOM rocyJapCTBEHHOM O010/PKETHOM 00pa30BaTeIbHOM YUPEKICHUU
BbIcIIero oopazoBanus «KybGaHckuil rocy1apcTBEHHbIN YHUBEPCUTETY.

3. TlonoxxeHue 00 OpraHu3aluy NPAKTUKK CTYIEHTOB B (peiepabHOM I'OCYIapCTBEHHOM
010DKETHOM 00pa30BaTEILHOM YUPEKICHUH BhICIIeTo oOpazoBanus «KybaHckwii rocy-
JApCTBEHHBIN YHUBEPCHUTETY.

4. OO6mume TpeOOBaHUS K TOCTPOCHHIO, COAECPKAHUIO, O(POPMIICHHIO U YTBEPKACHUIO pado-
4eil mporpamMmbl MpakTUKH (yueOHOM/Mpou3BoACTBEHHOI) DenepalibHOro rocyaap-
CTBEHHOT'0 00pa30BaTEIbHOTO CTAHApPTa BRICIIETO MPOGECCUOHATHFHOTO 00pa30BaHUSI.
CMK MU 3.1.8-12-10.

5. Meronuveckre peKOMEHAALNH 0 COAEPKaHUI0, OPOPMIICHHUIO U IPUMEHEHHIO 00pa3o-
BaTEJIbHBIX TEXHOJOTUI U OLIEHOYHBIX CPEJCTB B yueOHOM IpoLiecce, OCHOBAHHOM Ha
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®enepanbHOM IOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIaPTE BHICILIEr0 Mpogeccuo-
HajapHOTO OoOpaszoBanuss CMK MP 3.1.8-4-11.

6. Y4eOHBIN TUIaH OCHOBHOW 00pa30BaTelIbHON POrPaMMBI 110 HAITPABJICHHUIO TTOJATOTOBKH
09.03.03 IlpukinaaHas “HPOPMATHKA.

7. ®enepalbHBIN TOCYAApPCTBEHHBIA 00pa30BaTENIbHBIN CTAHAAPT BHICIIETO 0Opa30BaHHUS 110
HanpasieHuto noarotoBku 02.03.02 @yHnameHTanbHas HHPOpMATHKA U
MH(OPMAIIMOHHBIE TEXHOJIOTUH.

8. JlutepaTypa coriiacHoO HUKENPUBEACHHOTO CIIHCKA.

Y4eOHO-MEeTOINYECKHE MaTepualibl Ui CaMOCTOATENILHOM paboThl o0ydaromumxcs U3
Yrclia HHBATHJIOB U JIUI] C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3710poBbst (OB3) nmpenocTaBistorest
B (hopMax, aJaliTUPOBAHHBIX K OTPAHMYCHHUSIM HX 370POBbs M BOCTIPUATHS HHPOPMAaIIUH:

JUJis TUT ¢ HApYIICHUSIMH 3PCHHSL:

—B [I€4aTHON (pOopMe YBEIUUYEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOTO JOKYMEHTA.

JUist TAI ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOH opme,

— B (hopMe 3IEeKTPOHHOTO TOKYMEHTA.

JUst I ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO allapaTa:

— B IIeYaTHOH opme,

— B (popMe 3IEKTPOHHOTO JTOKyMEHTA.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA
00yyJaromuxcs.

7. MeToan4ecKue yKa3aHusl 10 BbINOJHEHUIO BLINYCKHOM KBaIM(UKAMOHHOI pa-
00THBI

BKP GakanaBpa BBINOJIHAETCS B MEPHOJ MPOXOXKACHUS NPEAJUILNIOMHON NPaKTUKH U
MpeCTaBiseT cOO00M CaMOCTOSTENIbHOE U JIOTMUECKU 3aKOHUYEHHOE HCCIIe0OBaHHE Ha BBIOpaH-
HYI0 TeMy B o0iacTu npogecCHOHAIbHON IeSITeIbHOCTH, CBSI3aHHOE C pEIIeHHEM 3ajad TOro
BUJIa (BUIOB) IE€ATEIBHOCTH, K KOTOPOMY FOTOBUTCS O0yUaronuiics.

Tematuka BKP nomxHa ObITh HanpaBiieHa Ha PEIICHUE TEOPETUYECKUX, METOUUYECKUX U
MPAKTUYECKHUX (MTPUKIAIHBIX) MPO(ECcCHOHATBHBIX 3a/ad.

[Ipu Bemonnenun BKP oOyuaromuecs 10JKHBI TOKa3aTh CBOIO CIIOCOOHOCTh M YMEHHE,
ONHPAsCh HA TOJyYEHHBbIE YITyOJIeHHbIE 3HaHUSA, YMEHHUS U COPMUPOBAHHBIE OOIIEKYIbTYP-
Hble, obOuenpodeccuoHalbHble U MpodeccruoHaNbHbIE KOMIETEHIIMH, CAMOCTOSTENIbHO PEIlaTh
Ha COBPEMEHHOM YPOBHE 3aJjaud CBOEU MpoQecCHOHANbHOMN AeITeIbHOCTH, MPOHECCHOHATBEHO
u3JjaraTh ClielUaIbHYI0 HHPOPMALMIO, HAYYHO apryMEHTUPOBaTh U 3aIULIaTh CBOIO TOUKY 3pe-
HUS.

BKP GakanaBpa siBisieTCSl 3aKIIOUUTEIBHBIM 3TalloM OOy4eHHS HAa JAaHHOM ypOBHE B
BbICIIEM yueOHOM 3aBEJICHHM U HalpaBjIeHa Ha CHCTEMAaTH3alUIo, 3aKpeIUIeHHe U yriayOneHue
3HAHMI, HABBIKOB 110 HAMPABICHUIO U Y3PPEKTUBHOE MPUMEHEHHE ITUX 3HAHWM, YMEHUH, HABbI-
KOB I10 HAMPaBIIEHUIO U A3((PEKTUBHOE IPUMEHEHHE STHX 3HAHUM PEIICHUH KOHKPETHBIX 33724 B
npodeccuonanbHOU chepe (chepax) AessTeIHHOCTH.

BKP sBnsieTcst pe3ynbTaToM caMOCTOATEIbHOM TBOpueckoi pabotbl. KauecTtBo ee BbI-
IIOJIHEHUS MTO3BOJISIET JaTh 1U(PPepeHInPOBaHHYIO OLEHKY KBaJU(UKALUN BbITYCKHUKA BbIIOJ-
HATH CBOM Oyayle 00s3aHHOCTH Ha IPEANPUATHH.

[IponomxkurtensHOCTh MoAroToBKH BKP omnpenensercss yaeOHBIM MIaHOM.

IHopsioK BBINOTHEHUS BBIILYCKHBIX KBAJIH(PUKAIHMOHHBIX padoT

[Topsinok BeimosiHeHus BKP pernmamentupoBan B «I1on0keHUH 0 MOATOTOBKE M 3allUTE
BBIMTYCKHBIX KBan(pukannoHHbx padot» ®I'BOY BO «KybaHCkHii rocy1apcTBEHHBIN YHUBEP-
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cutem». IlponomxurensHocts noarorosku BKP onpenensercst yueOHbIM M1aHOM M KajleHAap-
HBIM rpaduKoM y4eOHOTo mpolecca.

[ToaroroBka CTYJIEHTOB K BBINOJHEHUIO BBIMYCKHON KBAIM(PUKALMOHHOW pabOThHI
HaunHaercs B 1 cemectpe. CTyneHTbl OpUEHTUPYIOTCA Ha y4yacTHE€ B  HAy4HO-
HCCie10BaTeNIbcKOoW Kadenpsl U paboTe MO CIEUMATBbHOCTH B CTOPOHHMX OpraHu3alusX, B
MEepBYI0 oUepesib B T€X, C KOTOPBIMU Kadeapa MPOBOIUT COBMECTHBIE PabOThI C BO3MOYKHOCTBHIO
OyIyLIero TpyJA0yCTpOiCTBa BBITYCKHUKOB. JTO MO3BOJISET UM 3apaHee BbIOpaTh PyKOBOIUTEIS
BBITYCKHOW pabOThl M COIJacoBaTh TEMATUKY JUIJIOMHOTO MPOEKTa M HWHAUBUIYaTbHOTO
3aJlaHus TI0 IPAKTHKAM C TEMOU Oy yIiel BBITYCKHON KBanu(UKAIIMOHHON pabOTHI.

Crnncok pexomennyemsix TeM BKP paspabartbiBaeTcs BoillycKaroleil kadeapoi B cOoT-
BETCTBUU C HampaBieHHOCThIO (mpodunem) OOII, ¢ yuerom 3asBOK NpeanpuUsITUi U OpraHu3a-
LI1H, a TAaK)Ke Ha OCHOBE IJIJaHA HAYYHO-UCCIIEI0BATENIbCKOM paboThl Kadeapsl.

B nauane 7 cemectpa kadeapa onpeaenseT TEMaTUKY BBITYCKHBIX KBaTU(UKAUOHHBIX
pabor u crnucok pykoBoauteineil. K pyKoBOJACTBY BBINYCKHON KBalU(HUKALMOHHON paboTOM
IpUBJEKAalOTCs  Haubosnee  KBAIM(UUUPOBAHHBIE  COTPYAHUKH U3 Ipodeccopcko-
IIPENoAAaBaTeNIbCKOT0, a TAKKE BEAYILIUE CIEIUATUCTBI CTOPOHHUX OpraHU3alui.

Tematuka BKP paccmatpuBaercs YMK dakynbTeTa U yTBEpKAACTCS YUCHBIM COBETOM
(bakynbTeTa U JOBOJIUTCS 10 CBEICHUS CTYJCHTOB HE T03/IHEEe OKOHYaHUs 6 cemecTpa.

Tema BKP u Hay4HbIi pyKOBOAMTENb 3aKPEIIAIOTCA HA 3aCEIaHUU BBIMYCKAIONICH Ka-
(benpbl. YTBepKJI€HHbIE TEMbl U PYKOBOJUTENN BBITYCKHUKOB 0()OPMIISIOTCS IIPUKA30M PEKTOpa
YHUBEPCHUTETA 110 MPEJCTABJICHUIO IeKaHa (aKyJibTeTa He mo3Hee | HosiOps TeKyllero yueOHo-
ro rojia. BelmyCKHUKY MOXET MpeaocTaBiIsThCs MpaBo BbiOopa Tembl BKP, BruioTh 10 npexio-
JKEHHUS CBOCH TEMAaTUKH C HEOOXOIMMBIM 000CHOBAHUE IIEIECO00Pa3HOCTH €€ pa3paOdOTKH.

ITocne uznanus I[Ipukaza n3amMeHeHWe TEMbl U PYKOBOJUTEN S HE pa3peliaeTcs. B uckio-
YUTEJNBHBIX CIyYasX HE MO3JHEE YeM 3a OJMH KaJleHAapHbIi Mecsu a0 3amuTtsl BKP, Beimycka-
foeil kadenpoil MoxeT ObITh BHECEHO M3MEHEHME, B T.4. yTouHeHue, B Temy BKP, xoTtopoe
odopmiisieTcss cooTBeTCTBYOIUM [Iprkazom.

Ha xadenpe nHazHauaeTcsi HOpPMOKOHTpPOJIEp, PYHKIMEH KOTOPOTO SBJISETCS 03HAKOMIIe-
HUE BBITYCKHUKOB ¢ TpaBmiaMu odopmieHuss BKP u koHTpoIb 3a cooTBeTCTBHEM 0QOpMIICHUS
MIPEABSABIAEMBIM TPEOOBaAHUAM.

[lo pemenuro BhIMTycKaromieil KadeIpsl Ha €€ 3acCeJaHWd MOXeT OBITh INpOBeIeHA
npenzammrta BKP, nensto koTopoil ABisieTcs onpeaenenue creneHu roropHoctd BKP k 3amuTe
U COOTBETCTBHUsA €€ 3asABJIeHHOW TeMe. [Ipenzammra npoBOANUTCA HE MO3AHEE, YEM 3a MeCAll 110
OTIPEJIEIEHHOT0 CpOoKa 3alluThl. ['paduik mpeaBapUTENbHBIX 3alUT BHIBEIIMBAETCS Ha OCKE
o0bsBieHUI Kadeaprel. OHa BKIIOYAET JOKJIAJ BBITYCKHHKA O MPOAEIAaHHONH padoTe M OT3bIB
Hay4Horo pykoBoautens. [Ipeasammura MokeT ObITh NpPU3HAHA HEYAOBIETBOPUTENBHOM, €CiIu
CTYJIEHTOM BbINOJIHEHO MeHee 70% HeoO0XoauMoro oobeMa MiIu BBIMOJIHEHHAs: paboTa HE COOT-
BCTCTBYCT YTBer(,HeHHOfI TEME NCCIICIOBaHU .

PykoBoacreo BKP

Crynenty, BemonsstomeMy BKP, HazHauaeTcss Hay4yHBIM pyKOBOJMTEIb U3 YMCIIA Mpe-
noJaBartesiel BhITycKarolei kadeapbl Kak MpaBuilo, U3 YUcia npogdeccopoB U TOIEHTOB, Pe-
CTaBUTENEH MOTEHIMAIBHBIX padoToAaTeNeil He MO3qHee YTBEPKIACHUS yuyeOHOW Harpys3Ku Ha
crenyommii yaeouslii roa. OnpenensiommmM (GpakTOpoM MpU HA3HAYEHUH HAYYHOTO PYKOBOIU-
tenst BKP sBisiercs ero kBanmdukanus, Crieldain3anus 1 HanpapieHue HaydHoil padoTel. [Ipu
HE0OXO0JMMOCTH MOTYT Ha3HAuyaThCSl KOHCYJIBTAHTHl M3 YHCJAa CHEIUAIUCTOB IO HU3y4aeMoi
npoOieme.

Hayunsrii pykoBoautens BKP koHTpoiupyeT Bce 3Tanbl NOArOTOBKY M HANMCAaHUs pabo-
TBI BIUIOTH JI0 €€ 3alUThHL. B 00s3aHHOCTH HayuHOTO pyKoBoauTenst BKP BxonuT:

— TOMOIIb CTYACHTY B BeIOOpe ((opmymnupoanun) temsl BKP u pa3zpaboTke miana ee
BBIIIOJTHEHUS, 4 TAK)KE B ONPEECIICHUH TEXHOJIOIUY IIPOBEJICHUS UCCIIEA0BAaHMNS;

— KOHCYJBTHPOBaHHE MO MOAOOPY JIUTEPATYpPhl U (PAaKTUUECKOTO MaTepuaia;

— KOHTpOJIb 32 BbiotHEHUEM BKP B coOTBETCTBUM ¢ MHIMBH/YaJbHBIM ILNIAHOM;
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— OLEHKa KauecTBa BeINoJHEHUS BKP B cOOTBETCTBHMH C MpeabsABIIEMbIMU K HEW Tpe-
O0oBaHUSAMHU (OT3bIB HAYYHOTO PYKOBOJIUTEIIS).

CTyZIeHT, COBMECTHO C HAy4YHBIM PyKOBOJUTENIEM, YTOUHIET (POPMYITUPOBKY TEMHI (110 €€
YTBEPKACHUS), PYKOBOJUTENb COBETYET, KAK MPUCTYNUTh K €€ PACCMOTPEHUIO, KOPPEKTUPYET
1aH paboThl U 1aeT PEKOMEHIallMU 110 UICTOYHHKaM HHPOpMAIU U cOOpy MaTepuaia, a TakxKe
OKa3bIBaeT CTYACHTY MOMOIIb B pa3paboTke rpaduka BhIMOIHEHUS paboThl. Ha mocieayrommx
JTanax CTYAEHT KOHCYJIbTUPYETCS C HAYYHBIM PYKOBOJUTENIEM O MPHUBJICYEHUH HEOOXOIUMBIX
HOPMAaTHUBHBIX, JINTEPATYPHBIX U MPAKTUUECKUX MaTepuanoB. CTyJEHT BBINOJIHAET YKa3aHUs 1O
BHECEHHIO UCTPABICHUN U M3MEHEHUI B MpEABAPUTEIHHBINA BapuaHT paboThl (KakK MO Cojaepxka-
HUIO, TaK U 110 0()OPMJIIEHUIO).

CryneHTy cieayeT MepuoaANYecKy MPeJoCTaBiIsATh HHOPMALMIO U MaTepual HayqYHOMY
PYKOBOJMTEINIO B X0€ noarotrosku BKP.

CMeHa Hay4YHOTr0 pyKOBOAMTENSI U IPUHIMIHAIbHOE n3MeHeHne TeMbl BKP Bo3MOKHEI B
HCKJIIOUUTENIBHBIX CIydasx IO PEeLICHUIO 3aBEeAyIOLIero Kadeapoi He M03JHEE TPEX MECALEB J10
3ammTsl BKP.

Baxxano uMeTh B BUY, YTO HAYYHBIA PYKOBOJUTENIb HE SABIISIETCSI HU COABTOPOM, HU pe-
naktopoMm BKP, u cTyZeHT He 10oJKeH pacCUuThIBaTh Ha TO, YTO PYKOBOJUTENb 00s13aH UCIIPaB-
nath umeromuecs B BKP opdorpaduueckue, CTUINCTHYECKUE U UHBIE OIINOKH.

OT3bIB HAYYHOI'0 PYKOBOAUTEJISA

[Tocne nmomy4yenus okoH4yaTesbHOro Bapuanta BKP Hay4HbI pyKOBOINUTENb B TE€UYECHHUE 3
pabounx JAHEH cOCTaBIseT MUCbMEHHBIN OT3BIB.

B 0T13bIBE TOIKHBI OBITH OTPAXKEHBI CIEAYIOIINE MOMEHTBI:

— AaKTyaJbHOCTb TEMBI;

— CTeNeHb peajn3alyu MOCTaBICHHOM B paboTe 1eny;

— CTeNeHb camocToATeNbHOCTH Ipu Hanucanuu BKP, ypoBeHp Teopermueckoil moaro-
TOBKHU aBTOpA, €r0 3HaHHE OCHOBHBIX KOHLENIUI U Hay4YHOH JTUTepaTyphl 0 U30paHHOM TeMe;

— HCHOJIb30BAaHHBIE METO/bI U IPUEMBI AHAJIN3A;

— 00OOCHOBAaHHOCTE BEIBOJOB;

— TPaMOTHOCTb M3JI0KECHHS MaTepUana;

— HaJIM4Me U Ka4yeCTBO MIUTIOCTPATUBHOTO MAaTEpHAIIa;

— KadecTBO 0(OPMIICHUSI.

[To 3aBepmenuto padotsl Hax BKP HayuHBIi pyKOBOAUTENs Ja€T MUCHMEHHBINA OT3bIB, B
KOTOPOM XapaKTepHU3yeT BBIIOJIHEHHYO paboTy CTyJe€HTa HaJl BBIOPAHHOW TEMOM U MOJyueHHbIE
pe3ynbTaThl, aKIEHTUPYS BHUMAaHUE HA CTEIEHH CaMOCTOSATEIbHOCTU NPOBEACHHON padoThI, €€
aKTyaJIbHOCTH, YPOBHE TEOPETUUECKON NMOATOTOBKH U MPOGECCUOHATBHON KOMIETEHTHOCTH BBI-
nyckHuka. [lonydeHune oTpuLIaTeaIbHOrO OT3bIBA HE SIBIISIETCA MPENATCTBUEM JUIsl 0ITycKa pado-
ThI K 3aLLUTE.

HayuHblit pykoBOIuTEIs 0OOCHOBBIBAET BO3MOXHOCTh MJIM HEllEJIeco00pa3HOCTh Ipel-
craBnenuss BKP k 3amute. IIpu 3TOM pyKOBOAMTENb HE BBICTABISAET OLIEHKY paldoTe, a TOJIBKO
JIaeT i Ka4eCTBEHHYIO XapaKTEPUCTUKY U PEKOMEHIYET WIM HE PEKOMEHAyeT K 3ammTe. Takum
o0pa3oMm, coJiep>kaHue OT3bIBa IpernoiaraeT 000CHOBAHHOE MHEHUE PYKOBOAMTENS O KauecTBE
BKP.

Hopsinok n cpoku npeacrasienuss BKP B 'AK

[ToaroroBneHHas U MOJHOCTHIO OopMIIeHHAs paboTa BMECTE C OT3BIBOM HAy4YHOTO Py-
KOBOJUTENSA, PELCH3UH, IPU HAJIMYNH, CIIPaBKaMU O MPAKTUYECKOM HMCIOJIb30BAHUU PE3yJIbTa-
TOB TMPECTABIISICTCS HAa BBIMYCKAIOUIYI0 Kadeapy Ui MPOXO0KICHUS HOPMOKOHTPOJIS U TOCTe-
JYIOLIEH MPOLEeAYPhI IPEABAPUTEIBHON 3aIMUTHI.

Tekcter BKP, 3a ncknrouenuem tekctoB BKP, conmepkamumx cBeneHus, COCTaBISIONINE
roCyJapCTBEHHYIO TailHy, TPOXOJAT MPOBEPKY B COOTBETCTBUM ¢ «Ilopsiakom mpoBeaeHUs mpo-
Bepku BKP Ha 00beM 3aMMCTBOBaHUS C HCTIOJIB30BAHUEM CUCTEMBI « AHTHUIIIIATHATY.
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BKP, opopmieHHass B mOJIHOM COOTBETCTBUM ¢ TpeboBaHusiMu «llonoxkeHus o moaro-
TOBKE K 3alllMTe BBIMYCKHBIX KBATH(PHUKAIIMOHHBIX PaboT», JOIKHA OBITH CJaHA HA BBHIMYCKAO-
uryto kadenpy He nmozanee 10 gHEH 10 3aMUTHI C OT3HIBOM HAYYHOTO PYKOBOJIUTEINSI, OTYETOM U3
CUCTEMBbI « AHTHUILTIArUaT.

3aBeayronuil BeITyCKaromen kagepoil CTABUT OTMETKY Ha THUTYJIBLHOM JIUCTE O TOTTyCKe
BKP « 3ammre. Takxke Ha TUTYJIBHOM JIUCTE JTOJKHBI OBITh MOMUCH CTYACHTA, HAYYHOTO PYKO-
BOJIUTENS 1 HOPMOKOHTPOJIEPA.

Brimycknas kBanudukannoHHas paboTa, OT3bIB MEPEAalOTCs B TOCYAApCTBEHHYIO aTTe-
CTALlMOHHYI0 KOMHUCCHUIO HE TO3/IHEE YeM 3a 2 KaJCHJApHBIX JHS 10 THS 3alUThl BBIITYCKHON
KBaJTM(UKAITMOHHON pabOTHI.

Kadenpa moxeT naTh MOTUBHPOBAHHOE MUCHMEHHOE 3aKIIIOUEHUE-pa3pelleHne O Halu-
CaHUM TEKCTa BBIMYCKHOW KBaTU(UKALMOHHONW pabOThl HA HHOCTPAHHOM SI3bIKE, HAIIPUMeEp, KO-
rJa JIAINIOMHOE MCCIEA0BaHUE SIBJISETCS YaCThIO MEXITYHApPOIHOTO MPOEKTA, UCIIOIHAEMOro Ha
HMHOCTpPaHHOM s3blke. B aTOM ciyuae kadenpa nomkHa obecnieunts U npeacraButs B 'AK cos-
MECTHYIO DPELEH3MI0 Ha PYCCKOM S3bIKE OCHOBHOTO M BTOPOrO PELEH3EHTa, CIEeLUaInuCTa-
JUHIBUCTA. B pelnieH3uu cieayer gaTh 3aKI0YEHHE O KBATU(PUIMPOBAHHOM U3JI0KEHUH TEKCTO-
BOT'O MarepHaia, mpu cobmoaeHuu TpeboBanuii k paboTe mo cnenuanbHocTH. Kpome Toro, nu-
IUIOMHUKY HeoO0xoaumo mpenctaButh B ['AK pa3zBepHyTyr0 aHHOTalMIO 1O paboTe Ha PYyCCKOM
S3bIKE. 3AIIUTY KBATH(PHUKAITMOHHONW pabOThl peKOMEHAyeTCsl MPOBOAUTH HA T'OCYIapCTBEHHOM
s3blke, Mo-pyccku. Ilo 3asBnenuto crynenrta npencenarens I'AK MoxeT NpuHATH pelIeHHE O
MIPOBEJCHUY 3aIIUTHl HA MHOCTPAHHOM SI3BIKE.

[Mopsinok 3aMTHI BHINYCKHOM KBAJTH(PUKATMOHHON padoThI

[Mponeaypa 3amutel BKP cinyxut uncrpymenTom, nosposisironum I'AK chopmupoBath
000CHOBAaHHOE CYXJIEHHE O TOM, JOCTHUT JI €€ aBTOpP B XOJI€ OCBOCHHUS 00pa30BaTEeNbHON Mpo-
IpaMMBbI pe3ysIbTaToB 00yueHus, oTBedaromux Tpedosanusm GI'OC BO.

I'AK B xoxe 3amuThl BhISIBAAET Hainuve y aBtopa BKP 3HaHuii, yMEeHUI M HaBBIKOB,
NpPUCYIMX pabOTHHUKY, CIIOCOOHOMY CaMOCTOSITEIbHO MPOEKTHbIE M IPOMU3BOJICTBEHHO-
TEXHOJIOTMYECKHE 3a1a4H.

3ammra BBITYCKHOW KBaIM(UKAIIMOHHONW pabOThI OCYIIECTBISETCA HA 3aceJaHHH TOCY-
napcTBeHHOM arrectannoHHoi komuccun (I'AK), yTBepxkaaeMoil B yCTaHOBICHHOM MOPSIIKE.

K rocynapcTBeHHOI MTOTOBOW aTTecTalluu AOIMycKaeTcs 0Oydarommiics, He MMEIOIIUi
aKaJeMUYeCKON 3a/10JPKEHHOCTH U B TMOJHOM 00bEeMe BBIMOJIHUBIINN Y4eOHBIHN IMJIaH WU WHIU-
BUyaJIbHBIM yueOHBIN TUIaH MO COOTBETCTBYIOIIEH 00pa3oBaTeIbHOM MporpaMMe BBICIIETO 00-
pas3oBaHusl.

BbINyCKHUK [0JKEH NOATOTOBUTH K 3alUTE MPE3EHTALMI0 CBOEH paboThl, B KOTOPOH
HE00X0/IMMO OTpa3uTh OCHOBHBIE MOJIOKEHUs pabOThl U MILTIOCTPATUBHBINA MaTepual (rpaduki,
CXEMBI, PUCYHKH).

3amumra BKP npoBoauTcs B ciienyroieid mocie10BaTeaIbHOCTH:

— npeacenarens ['ocynapcTBEHHOH aTTECTAIIMOHHONW KOMHUCCUHM OOBSBISIET (haMUIIHIO,
UM$l, OTYECTBO CTY/IEHTa-BbIIIYCKHHUKA, 3aUUTHIBAET TEMY BbITYCKHON KBaIU(UKALIMOHHOHN pabo-
THBI,

— CTYJCHT-BBIIIYCKHHUK JOKJIAJbIBAE€T O pe3yjibTaTax BbIMYCKHON KBalW(UKALIMOHHOM.
CneuunanucTsl, IpenoaaBaTesd, CTyACHTbl U Jp. 33Jlal0T CTYJIEHTY-BBIIYCKHUKY BOIIPOCHI IO
TEME BBIITYCKHOW KBaJTM(UKAIIMOHHON PabOTHI;

— CTYJICHT-BBIIIYCKHHUK OTBEYAET HA 3a/laHHbIE BOIIPOCHI;

— 3aYUTHIBAETCS OT3bIB HAYUYHOTO PYKOBOJIMTENS U PELEH3HsI Ha BBITYCKHYIO KBalU(UKa-
LMOHHYIO paboTy (MpU HATUYUH).

3amuTa BBIMTYCKHONH KBadu(HUKAMOHHONW pabOThl MPOXOJUT Ha OTKPBITOM 3acelaHuu
I'AK ¢ ygactuem Hay4yHOro pykooautens. Bpems, otBogumoe Ha 3aumrty B KP, onpenensiercs
YTBEP’KICHHBIMU HOPMaMH BPEMEHHU.

Komuccuns onieHuBaeT BBITyCKHYIO padoTy, OUPAsCh HA CIIETYIOIINE KPUTEPHH:
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— aKTyaJbHOCTb TEMbI UCCIIEAOBAHMUS;

— TPaKTUYECKasi 3HAUMMOCTb BBIIIOJIHEHHOTO HCCIIEI0BAHNUS;

— 00OCHOBAaHHOCTb M apIyMEHTHUPOBAHHOCTD CAEJIAHHBIX BBIBOJIOB;

— odopmiieHHEe pabOThI U A3BIK H3JI0KCHHS;

— COJIeprKaHue 3aCylIaHHOIO TOKIaAa;

— KaydecTBO MPE3eHTAllUU BBITYCKHOMN paboThI;

— TOJHOTa U apTyMEHTUPOBAHHOCTh OTBETOB CTY/AECHTA HAa BOMPOCHIL, 3a/laHHbIE IPHU 00-
CY>XJIEHHH pabOThI.

[Tocne 3aBepmienust 3ammthl Bcex BKP, mpemycMoTpeHHBIX MO rpaduKy Ha TEKYLIHMA
JI€Hb, 0OBSIBIISIETCS IEPEPBIB ISl OOCYKACHUS YWIEHAMH KOMUCCUHM UTOTOB 3alllUThl U BBHICTaBJIE-
HUSI OKOHYATEIbHOM OLIEHKM CTyJEeHTaM. Pe3ysbTaTel 3alUThl ONpPEAEISIIOTCS OLIEHKaMH "OT-
nnyHO", "xopomo", "y10BIE€TBOPUTENBHO", "HEY JOBIETBOPUTEIBHO".

Pe3ynbraTel rocyJapcTBEHHOTO ATTECTAllMOHHOTO HCIHBITAHMS, MPOBOJUMOIO B YCTHOM
(hopme, OOBIBASIOTCS B IEHD €TI0 MPOBEICHHUS.

[loce oxkoH4aHMs 3alMTHl BBITYCKHBIX KBaJIM(PUKAIMOHHBIX pabOT, HA3HAYCHHBIX Ha
TEKyLUH JEHb, IPOBOJUTCA 3aKPBITOE 3aceanue 1 0Cy1apCTBEHHON aTTECTAlMOHHOM KOMUCCUU
C y4acTheM pYKOBOJHUTENEH BBIMYCKHBIX KBaTU(UKAMOHHBIX paboT. Ha ocHOBE OTKpHITOTO ro-
JIOCOBaHHUA MPOCTHIM OOJBIIMHCTBOM T'OJIOCOB OINpEAeNsieTcs] OllCHKa Mo Kaxaou padote. [Ipu
PaBEHCTBE rOJIOCOB YJIEHOB ['0Cy1apCTBEHHON aTTeCTAllMOHHONW KOMUCCHU TOJIOC MpeacenaTess
SIBJISIETCS PELIAIOIINM.

B ciyudae Hecoryacus ctyieHTa ¢ BeicTaBlieHHOM I'AK o1leHKo#, OH UMeeT PaBo MoJaTh
Ha aneJUISLUIo B alleJUIIUOHHYI0 KomuccHio. [Ipouenypa nojaun anesissuquu ¥ paboThl anen-
TSUOHHON KOMHCCcHH periamenTupoBana B Kyol'Y HopmatuBHbIM noKyMeHTOM «Ilopsimok mo-
Jla4¥ ¥ pacCMOTPEHUS aleJUISILUI 10 pe3ysibTaTaM rocy1apCTBEHHbBIX aTTECTAlMOHHBIX UCIIbITA-
HUI».

Haubonee nnTepecHsle B TEOPETUUECKOM U MpakTHieckoM oTHomeHuu BKP moryT ObiTh
PEKOMEHJOBaHbI K OIMyOJIMKOBAHUIO B MEYaTH, a TaKKe MPEACTABICHbI K y4acTHUIO B KOHKypce
Hay4HBIX padoT.

CryneHty, He 3alUTHUBIIEMY BBINYCKHYIO KBaJTH(PUKALNOHHYIO pabOTy B yCTaHOBIICH-
HBIM CPOK N0 YBA)KUTENbHON NMPUYMHE, TOJATBEP)KIEHHOW HOKYMEHTAJIbHO, MOXKET OBITh IpO-
JUIeH Cpok oOydeHHs 10 cieayiomero nepuoaa padorsl 'AK, HO He Oosee 4yem Ha OIUH TOA.
Jl71st 5TOTO CTY/AEHT JOJKEH cAaTh B JIeKaHAT (aKysibTeTa JUYHOE 3asBICHUE C MPHI0KEHHBIMU
K HEMY TOKyMEHTaMH, MOATBEPKIAIOIIMMH yBAaXKUTEIbHOCTD TPUUNHBL.

[Tpu HEOOXOAMMOCTH HHBAIKIAM U JIMLIAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbBS
IIPEIOCTABIISIETCS JOMOJIHUTEIBLHOE BPEMSI ISl OTBETA;

[Ipu npoBeneHun npoueaypsl OLIEHUBAHUS PE3yIbTaTOB OOy4YEeHMs] MHBAJIMIOB M JIUIL C
OTrpaHMYEHHBIMHU BO3MOJKHOCTSIMU 3[I0POBbS IIPEAYyCMAaTPUBACTCS MCIOJIb30BAaHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C MX UHAUBUAYAIBHBIMH OCOOCHHOCTSAMU;

[Ipu HEOOX0AUMOCTH ISl 00YYAIOUIMXCS C OTPAaHUYCHHBIMHU BO3MOKHOCTSMHU 3[I0POBbS U
WMHBAJIUIOB MPOLIEAypa OLICHUBAHUS PE3YIHTaTOB O0YUEHHUS M0 AUCIHUILIUHE MOKET MPOBOIUTh-
Cs1 B HECKOJIBKO JTAIloB.

[Ipouenypa oueHuHBaHUS PE3yabTaTOB OOYUYEHMS] MHBAJIUAOB U JIUIl C OFPAaHUYECHHBIMU
BO3MOXHOCTSIMU 3/10pPOBbsl IO AMCLUMIUIMHE (MOJYJIIO) MPEeAyCMaTpUBAET MPEJOCTaBICHUE HH-
¢dopmanuu B popmax, afanTUPOBAHHBIX K OTPAHMYCHUSAM MX 3I0POBbS U BOCHIPHSITUS HH(OpMA-
LUHU:

JUist au1 ¢ HapyIUEHUSMH 3pEHHUS:

— B ieyaTtHoi opme yBennueHHBIM HIPUPTOM,

— B popMe 3JIEKTPOHHOTO JIOKyMEHTA.

Jlns mun ¢ HapyIIeHHUSIMH CIllyXa:

— B re4aTHo ¢opme,

— B (popMe 3JIEKTPOHHOTO JOKyMEHTA.

JUist U1 ¢ HapyLIEHUsIMH OIIOPHO-/IBUTaTENIBHOTO anmnapara:
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— B IIeYaTHOM popme,

— B (hopMe 3JEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TTepeYyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00Yy-
YaIOIUXCS.
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http://megapro.kubsu.ru/MegaPro/UserEntry?Action= Lmk FindDoc&id=275961&idb=0

33. Npanunosa, C. B. bupxeBoe neno : yueoHoe nocodbue / C. B. UBanumona. - 4-¢
u3n., crep. — Mocksa : U3narenscko-Toprosas kopnopanus "/lamkos u K°", 2022. — ISBN 978-
5-394-05075-6 — Tekct : HEIMOCPEICTBEHHBIH. — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&i1d=261018&idb=0

34. I'puropreB, A. MamuHaHoe oOydeHue : mopTHOINO pearbHbIX MPOEKTOB / AJEK-

ceii I'puropses ; nepesen ¢ anrymiickoro P. Unkun. — Cankt-IletepOypr [u ap.] : [Tutep, 2023. —
496 c. — ISBN 978-5-4461-1978-3. — ISBN 978-1617296819 — TekcT : HEOCPEACTBEHHBIN. —
URL.: http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=276186&idb=0

35. [TocTonut, A. B. OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa B mpumepax Ha Python :
camoyuutenb / Anatonuil Ilocronut. — 2-e u3z., nepepad. u gon. — Cankr-IletepOypr : bXB-
[TetepOypr, 2024. — 446 c. — ISBN 978-5-9775-1818-5 — TekcT : HenocpenactseHusiii. — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&i1d=276189&idb=0

36. JKnanoB, A. A. ABTOHOMHBIN HCKYCCTBEHHBIN MHTEIUICKT : yueOHOE Tmocobue / A.
A. XpanoB. — 5-e um3n. — MockBa : JlaGoparopust 3nHanmii, 2024. — 362 c. — URL:
https://e.lanbook.com/book/387629 (nata obOpamenus: 19.02.2024). - Pexxum goctymna: 1js aB-
Topu3. moJsib3oBateneit. - ISBN 978-5-93208-674-2. — TekcT : nexkTpoHHbIN // JIaHb : 3IEKTPOH-

HO-OMOIHOTEYHAS CHCTEMA. — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link FindDoc&id=144012&idb=0
37. Kypeituuk, B. M. YueOHnoe nocodue nmo kypcy «JluckperHas maremMatuka». Pas-

nen «Teopus rpadosy» : yue6Hoe ocobue / B. M. Kypeiiuuk, B. B. Kypeituuk, E. P. MyHTsH ;
OxwnbIit penepanbHblil yHUBepcuTeT. - PoctoB-Ha-/lony ; Taranpor : U3parensctBo FOkHOTO
dbenepanbHOoro yHUBepcuTeTa, 2022. - 164 c. - ISBN 978-5-9275-4257-4. - Tekct : 3JIEKTPOH-
ueiil. - URL: https://znanium.ru/catalog/product/2039100 (nata obpamenus: 27.11.2024). — Pe-
UM JIOCTYIIa: TI0 MOJAIHNCKE.

38.I'puropees, Anekceil. MammHaHoe o0yueHue: nopThoano pealbHbIX IPOEKTOB / AJEK-
ceii ['puropnes; nepesen ¢ anrnuiickoro P. Uukun. - Cankr-IletepOypr [u ap.] : [Tutep, 2023. -
496 c. : un. - (bubmuorexka mporpammucra). - ISBN 978-5-4461-1978-3. - ISBN 978-
1617296819 — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=276186&i1db=0

39.XanadsH, Anekcan AnpbeproBud . Meroasl mammHHOr0 oOydeHus B Data Mining
naketa STATISTICA : yue6HOe mocobue mst ctyneHtoB /A. A. Xanadsu. - Mocksa: ['opsiuas
nunus-Tenekom, 2022. - 259 c.: un. - bubnuorp.: c. 257-258. - ISBN 978-5-9912-0975-5 -
URL: http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=262989&idb=0

40.Aucen, Credan. MammHHOE 00yUYeHHE TSl AITOPUTMUIECKON TOPTOBIIM HA (PMHAHCO-
BbIX pbIHKaX. [IpakTuky™m : [pa3paboTka MHBECTUIIMOHHBIX CTpAaTEerHii HA OCHOBE MHTEJIEKTY-
aJlbHBIX, 00y4aeMbIX Ha JJaHHBIX AITOPUTMOB U MX peanu3auuu Ha s3bike Python] : mep. ¢ anru. /
Credan Aucen. - Cankt-IlerepOypr : BXB-Ilerepoypr, 2020. - 560 c. : ua. - ISBN 978-1-
78934-641-1. - ISBN 978-5-9775-6595-0 — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=254041&i1db=0
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8.2 llepuoauyeckue n3aaHusa U KoHepenuuu (A*)
1. IEEE Transactions on Big Data — Hay4HbIe cTaThu 110 00pabOTKE OOJIBIINX JTAHHBIX.

2. Journal of Big Data (SpringerOpen) — OTKPBITBII )KypHaJ ¢ UCCIECTOBAHUSIMH B 00-
nactu Big Data.

3. Big Data Research (Elsevier) — myOnukanuu mo aHaian3y, yIpaBJIeHHUIO U BU3yan3a-
IIUU JIAHHBIX.

4. Data Science Journal (CODATA) — MeXIUCIUILUTMHAPHBIE UCCIICIOBAHUS JTAHHBIX.

5.  ACM Transactions on Knowledge Discovery from Data (TKDD) — meToab! n3Bie-
YeHUs 3HAHUI U3 OONBIINX JaHHBIX.

6. https://openreview.net/forum?id=FMMF1a9ifL

7. https://openreview.net/forum?id=EIUrNM9U8c#discussion

8. https://openreview.net/forum?id=JoO6mtCLHD

9. https://aclanthology.org/2024.findings-emnlp.760/

10. https://aclanthology.org/2020.coling-main.588/

11. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30

12. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10

13. https://aclanthology.org/2024.findings-naacl.288/

14. Basbl nanaeix kommaauu «MBUC» https://eivis.ru/

15. OnexrtponHnas 6ubnuoreka GREBENNIKON.RU https://grebennikon.ru/

CcbuUIKM HA MICTOYHMKN MH(pOpMauN (MAaTePUAJIbI)

1. CucrteMBbl UCKyCCTBEHHOTO HHTeIUIeKTa. Kitaccudukanus anropuTMOB U BEIMUCITH-
TeabpHBIX MeToioB ITHCT 953-2024

2. CucteMbl HICKYCCTBEHHOTO MHTeILIeKTa. Kinaccudukaiys cucteM HCKYCCTBEHHOTO
naTeiekra I'OCT P 59277-2020

3. HUckyccrBeHHbI nHTEEKT. CTPYKTYpa OMHUCAHUS CUCTEM UCKYCCTBEHHOTO WH-
TeJUIeKTa ucnoip3ytonx MamuaHoe ooyuenue [IHCT 838-2023/MCO/MOK 23053:2022

4, https://education.yandex.ru/handbook/ml/article/mashinnoye-obucheniye

5. https://neerc.ifmo.ru/wiki/index.php?title=O01mmne nmoHATHSA

6. "HckyccTBEHHBIN MHTEIUIEKT. KauecTBO MaHHBIX JJIsl aHAUTUKU ¥ MAITTHHOTO

oOyuenus. Yacts 1. O630p, Tepmunsl u npumepsl [OCT P 71484.1-2024 (MCO-MO3K 5259-
12024)

7. HckyccTBeHHBbIH nHTEeIeKT. KauecTBO NaHHBIX AJ aHAIUTUKUA U MAIIMHHOTO
o0yuenus. Yacts 2. [Tokazarenu kadectBa nanabix [[OCT P 71484.2-2024 (MCO/MDK 5259-
2:2024)

8.  HckyccrTBeHHBII nHTEIIEKT. KauecTBO NaHHBIX I aHAIUTAKHA U MAIIMHHOTO
o0yuenus. Yacts 3. TpeboBaHus U peKOMEHIAINH 110 yIpaBieHuio kauectBoM aanHbix ['OCT P
71484.3-2024 (MCO-MDK 5259-3-2024)

9.  HUckyccTBeHHbI nHTEeIEKT. KauecTBO NaHHBIX AJ aHATUTUKHA U MAIIMHHOTO
o0yuenus. Yacts 4. CTpykTypa nporecca ynpasieHus kadectBoM JaHHbIx [OCT P 71484 .4 -
2024 (MCO/MDK 5259-4:2024)

10. Mudopmanuonnsie TexHonoruu. MckycctBeHHbiit nHTEIEKT. CTPYKTYpa )KU3HEH-
Horo 1ukia qanaeix ['OCT P 70889-2023 (MCO/MDBK 8183:2023)

11.  https://neerc.ifmo.ru/wiki/index.php?title=IIpenBapurenpHas_00paboTKa TaHHBIX

12. https://scikit-learn.org/stable/auto examples/feature selection/index.html

13.  HckyccTBeHHBIH HHTEIUIEKT. [Iporiecchl 2)KU3BHEHHOTO LIMKJIA CUCTEM HCKYCCTBEH-
Horo uHrtemwiekta: 71539-2024 (MCO-M3K 5338-2023)

14.  https://www.turing.com/resources/finetuning-large-language-models

15.  https://github.com/ashishpatel26/LLM-Finetuning

16. https://next.platform.stability.ai/docs/features/fine-tuning

17. https://snorkel.ai/llm-distillation-demystified-a-complete-guide/
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https://education.yandex.ru/handbook/ml/article/mashinnoye-obucheniye
https://neerc.ifmo.ru/wiki/index.php?title=Общие_понятия
https://neerc.ifmo.ru/wiki/index.php?title=Предварительная_обработка_данных
https://scikit-learn.org/stable/auto_examples/feature_selection/index.html
https://www.turing.com/resources/finetuning-large-language-models
https://github.com/ashishpatel26/LLM-Finetuning
https://next.platform.stability.ai/docs/features/fine-tuning
https://snorkel.ai/llm-distillation-demystified-a-complete-guide/

18.  https://arxiv.org/abs/2402.13116

19. https://github.com/Tebmer/Awesome-Knowledge-Distillation-of-LLMs

20. https://ieeexplore.ieee.org/document/9515871

21. https://python.langchain.com/docs/modules/agents/how to/custom agent/

22. https://promptengineering.org/what-are-large-language-model-llm-agents/

23.  https://huggingface.co/docs/transformers/main classes/pipelines

24.  https://microsoft.github.io/promptflow/

25.  https://github.com/microsoft/promptflow-local-cicd-sample

26. https://lilianweng.github.io/posts/2021-01-02-controllable-text-generation/#smart-
prompt-design

27. https://www.promptingguide.ai/introduction/tips

28.  https://arxiv.org/abs/2401.14423

29.  https://www.promptingguide.ai/ru

30. https://lilianweng.github.io/posts/2023-03-15-prompt-engineering/

31. https://www.mercity.ai/blog-post/advanced-prompt-engineering-techniques

32.  https://arxiv.org/abs/2210.03629

33. https://eithub.com/adieyal/sd-dynamic-prompts/blob/main/jinja2.md

34. https://arxiv.org/abs/2304.03262

35. https://semaphoreci.com/blog/llms-continuous-evaluation

36. https://research.ibm.com/blog/what-is-ai-prompt-tuning

37. https://huggingface.co/docs/peft/package reference/prompt tuning

38.  https://github.com/promptfoo/promptfoo

39. https://api.python.langchain.com/en/latest/prompts/langchain core.prompts.prompt.
PromptTemplate.html

40. https://github.com/ai-forever/gigachain

41. https://www.researchgate.net/publication/371407659 Prompt Sapper LLM-
Empowered Software Engineering Infrastructure for AlI-Native Services

42. https://gupea.ub.gu.se/bitstream/handle/2077/77967/CSE%2023 -
20%20SA%20JA.pdf?sequence=1

43. https://arxiv.org/pdf/2310.13976.pdf

44. https://arxiv.org/pdf/2404.06001.pdf

45. https://deimos.io/post/detecting-and-preventing-prompt-engineering-threats

46. https://patentpc.com/blog/how-do-you-ensure-the-security-and-privacy-of-

sensitive-data-that-may-be-used-to-train-or-fine-tune-chatgpt-through-prompt-engineering

8.3 UnrepHeT-pecypchbl, B TOM 4YHcJie COBpeMeHHbIe MpodeccnoHaNbHbIe 0a3bl JaH-
HBIX 1 HH()OPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0ubAnoTeuHbIe cucteMsbl (IBC):

1.

IBC «IOPAUTY» https://urait.ru/

2. ObC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccuonanbHble 6a3bl JAHHBIX:

1.

Buptyanbnbiii untaneHblil 3a1 Poccuiickoit rocynapctBeHHoit 6ubnuotexku (PI'B)

https://1diss.rsl.ru
2. Web of Science (WoS) http://webofscience.com/
3. Scopus http://www.scopus.com/
4. ScienceDirect www.sciencedirect.com
5. XKypnanst uznarenscta Wiley https://onlinelibrary.wiley.com/
6. Hayunas snekrponnas 6ubanorexka (HOb) http://www.elibrary.ru/
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https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/

7. IIoMHOTEKCTOBBIE ApXMBBI BEAYIINX 3aI1a{HBIX Hay4YHBIX )KypHaJIOB Ha Pocculickon
wiatdopme HayuHbix xKypHanoB HOMKOH http://archive.neicon.ru
8. HarmonanpHast 3neKTpOHHAss OMONMOTeKa (HOCTYN K DIEKTPOHHOW OMOnHMoTexe Iuc-
cepTaruii Poccuiickoii rocynapcrBennoi ouonuoreku (PI'B) https://rusneb.ru/
9. IIpesunentckas oubnuorexa um. b.H. Enpriiuna https:/www.prlib.ru/
10.9nexrponnas koyuekms Oxchopackoro Poccuiickoro @ouna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
11.Springer Journals https://link.springer.com/
12.Nature Journals https://www.nature.com/siteindex/index.html
13.Springer Nature Protocols and Meth-
ods https://experiments.springernature.com/sources/springer-protocols
14.Springer Materials http://materials.springer.com/
15.zbMath https://zbmath.org/
16.Nano Database https://nano.nature.com/
17.Springer eBooks: https://link.springer.com/
18."JIektopuym TB" http://www.lektorium.tv/
19.YuuBepcurerckas nHpopmarmonHas cucrema POCCHUS http://uisrussia.msu.ru
Hugpopmayuonnsie cnpagounsvle cucmemul:
1. Koncynptant Ilntoc - cpaBouHas mpaBoBas cucTeMa (JOCTYTI MO JIOKAIBHOM CeTH C
KOMITHIOTEPOB OMOINOTEKN)
Pecypcut c60600H020 docmyna:
1. KubepJlennnka (http://cyberleninka.ru/);
2. MHHHCTEpCTBO HaykKM M  BbIciiero oOpaszoBanus Poccuiickoit ~ ®enepanuu
https://www.minobrnauki.gov.ru/;
3. @enepanbHbiii mopTan "Poccuiickoe oopazoBanue" http://www.edu.ru/;
4. Jlextopuym TB - Bugeonexiuu Benymux jekropoB Poccun http://www.lektorium.tv/
5. IlpuoputetHpie  HayuHble Hampasienuss PYJ/IH. ChoeumanbHble — KOJUJIEKIUU
https://priority-lib.rudn.ru/
6. Undopmannonnas cuctema "EamHOoe OKHO nocTyma K oOpa3oBaTeibHBIM pecypcam’
http://window.edu.ru/;
7.Enunas  xoymeknus — IUQPOBBIX  00pa3oBaTeNbHBIX — pecypcoB  http:/school-
collection.edu.ru/ .
8. denepanbHbII HEHTP MH(OPMAIIMOHHO-00pa30BaTeIIBHBIX pecypcoB
(http://fcior.edu.ru/);
9. IIpoekt ['ocynapctBeHHOr0 HHCTUTYTA pycckoro sizbika umenu A.C. Ilymkuna "O6pa-
3oBaHue Ha pycckoM" https://pushkininstitute.ru/;
10.CnipaBo4yHO-MH(pOpMaLMOHHBIHN nopTan "Pycckuil sa3bik" http://gramota.ru/;
11.City»x0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http:// www.glossary.ru/;
12.CrioBapu u sHIMKI0onieAn  http://dic.academic.ru/;
Cobcmeennvle 31eKmpoHHble 00pazosamesibHbvle U UHGopmayuonnvle pecypcol Kyol'y
1. DnextpoHnHsbIii katanor Hayunoii 6ubaunoreku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubauoreka TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. OTKpbITas cpeqa MOAYJIbHOTO AUHAMUYecKoro ooyuenust Kyol'y
https://openedu.kubsu.ru/
4. baza y4eOHBIX TIUIAHOB, YYEOHO-METOIUYECKUX KOMIUIEKCOB, IyOJUKAIUd W
koH(pepennuii http://infoneeds.kubsu.ru/
5. DnextpoHHbIi apxuB qokymeHToB KyoI'VY http://docspace.kubsu.ru/
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9. Meroanueckue ykazaHusi JJis 00y4arouuxcs 0 OCBOCHUIO TUCIUILIUHBI
(MomyJist)

Ilepeyennb yueOHO-METOANYECKOTO O0ecrevyeHusl AUCUMIJIMHBI 10 BbI-

Ne Bug CPC .
MOJTHEHHIO CAMOCTOSITEJILHOI PadoThI

1 Meroandeckue ykazaHUs AJis1 [IOATOTOBKH K JIEKLIHOHHBIM U CEMUHAp-
CKUM 3aHSTHSIM, YTBEPKICHHbIE Ha 3ace1aHuN Kaeaphl aHanu3a JaH-
[IpopaboTKa ¥ MOBTOPEHHUE |HBIX U UCKYCCTBEHHOTO MHTEJUIEKTA (paKybTeTa KOMIBIOTEPHBIX TEX-
JIEKIMOHHOTO MaTepraia, |HOJMOrui u npukinagHoi Mmarematnkn PI'BOY BO «Ky6I'Y», mpoto-

Marepuana yaeOHOH U ko Ne7 ot 22.03.2023 1.
Hay4HOW JINTEpaTypHI, Mertomdeckne yKazaHUS 10 BHITOTHEHUIO CaMOCTOSTETFHON paboTHI,
MOATOTOBKA K YTBEPI)KJACHHBIC Ha 3aceaHuM Kadeaphl aHaIM3a TaHHBIX U UCKYC-

CEMUHAPCKHUM 3aHATHSM  |CTBEHHOT'O MHTEIUIEKTA (DaKyIhTeTa KOMITBIOTEPHBIX TEXHOIOTUIN 1
npukiiagHoi mareMatuku @I'BOY BO «Kyo6I'V», nmporokon Ne7 ot

22.03.2023 r.

2 Meroanveckre ykazaHus IS IOATOTOBKH dcce, pedepaToB, KypCOBBIX
IToaroroBka 3cce, paboT, yTBEpKACHHBIC Ha 3acelaHNM Kadenphl aHaTu3a JaHHBIX U WC-
pedeparoB, KypcoBbIX KYCCTBEHHOTO MHTEIUIEKTa (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOIOTHUH 1
pabor. npuknaanoi marematuku ®I'6OY BO «Ky6I'Y», mpotokon Ne7 ot

22.03.2023 r.

3 Mertomuieckne yKa3aHUS 10 BHITOJTHEHUIO CaMOCTOSTEILHON paboThI,
Brinonnenue YTBEPXKIICHHbIC HA 3acelaHiu Kadeaphl aHaAIM3a TaHHBIX U UCKYC-
CaMOCTOSITENTLHON PadOThl |CTBEHHOT'O MHTEIUICKTA (DAKyJIhTeTa KOMITBIOTEPHBIX TEXHOJIOTUN 1
00yJaromuXxcs npuktagHor Mmatematuku ®I'bOY BO «Ky06I'Y», mporokon Ne7 ot

22.03.2023 r.
4 Mertoanveckre yKka3aHusI IO MHTEPAKTUBHBIM METOZaM OO0y4eHUSI,

yTBEp KICHHBIC HA 3aceaHnU KadeIphl aHai3a JaHHBIX U UCKYC-
CTBEHHOT'0O UHTEIUIEKTa (haKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUN U
npuxnansoi marematuka PI'BOY BO «Ky6I'Y», mporokon Ne7 ot
22.03.2023 r.

WHTepaKTHBHBIE METOTBI
00yueHHsI

B ocBoeHMM AMCHMIUTMHBI MHBAIUAAMH U JHUIAMH C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUCHHE HMEeT WHJIWBHIyalibHas ydyeOHas paboTa (KOHCYJbTAllMHM) —
JIOMOJIHUTEIbHOE pa3bsiICHEHNE yueOHOro MaTepuana.

WnauBuayanbHble KOHCYJBTALlMM IO TPEAMETY SBISIOTCS BaXXKHBIM  (PaKTOpPOM,
CIIOCOOCTBYIOIIMM MHIAMBUIYAJIU3aUU 00YUEHHsI M YCTAHOBJIEHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXAy IpernojaBaTesieM U O0O0y4arolMMCs WHBAJIWJIOM WM JIMIIOM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI.

10. MaTtepuajibHO-TeXHHYECKOe O0ecriedyeHue Mo JAuCHuIInHe (MOAYJII0)
[To Bcem Buaam y4eOHOW JEATEABHOCTH B paMKaxX JUCHUIUITUHBI HCIIOIb3YIOTCS
ayIUTOPUH, KaOMHETHI W J1abOpaTOpPUHU, OCHAIIEHHBIE HEOOXOIUMBIM CHEIUATU3UPOBAHHBIM U
J1a00paTOPHBIM 000PYI0BAHHUEM.

HanmeHoBaHue crienuanbHBIX OcHaIIeHHOCTh CIIeNUATIbHBIX TIOMe- [epeveHp TUIIEH3HOHHOTO IPO-
HOMEIIEHUN HIEHUI TPaMMHOI0 00ECTICUCHHSI
VYuebHple ayauTopuu A mpo- | Mebenb: yueOHas MeOens MS Office Word 2016 u BbImie
BEICHUS 3aHATHU JIGKIHOHHOTO | TeXHUYecKue cpecTBa 00yUeHHs: Ms Power Point 2016 u BbIIIIE
THIA 9KpaH, MPOEKTOP, KOMITBIOTEP
aya. 129, 131, A-305, A-307
VYueOHble ayauTopuu Ui mpo- | Mebenb: yueOHas MeOeib bpaysep Google Chrome, Jupyter
BENICHNs] TeKyllero KoHTposs | TexHuueckue cpeacTBa o0ydeHus: Notebook 6.3.0 wu BbIme (s13bIK Py-
(Aya. 101, 102, 105/1, 106 u | DkpaH, KOMOBIOTEP thon ¢ Oubmuorekamu Numpy,
106a) OOopynoBanue: kommbloTepHas Tex- | Pandas, gensim, NLTK, PyMorphy,
HHKa C MOJKIIOUYEeHHEM K nH(popmanu- | ¢ppeiiMBopkoM PyTorch)
OHHO-KOMMYHUKAIIMOHHO# cetn «UH-
TEpHET» M JOCTYIIOM B 3JIEKTPOHHYIO
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WHPOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny 00pa3oBaTenpHOM OpraHu3ali

Y4eOHbIe ayauTOPUH JIS TIPO-
BEJICHUS MPOMEKYTOYHOH arTe-
craruu (Aya. 129, 131, A-305,
A-307)

MebGenb: yueOHas MeOenb

VYueGHble ayTUTOPHU Ui IPO-
BeJICHUSI JTA0OPaTOPHBIX PadOT
(Ayz. 101, 102, 105/1, 106 u
106a)

Mebenb: yaeOHas medenb
TexHUUECKHE CPEACTBA O0YUCHUS:
9KpaH, KOMITBIOTEP

ObopynoBaHHe: KOMIIBIOTEPHAS TEX-
HHKa C NOAKIIOYSHNEM K HH(popMaIu-
OHHO-KOMMYHUKalMoHHON cetn «MH-
TEpHET» M JIOCTYNIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny 00pa3oBaTeIbHON OpPTaHU3ALINH

Bpayzep Google Chrome, Jupyter
Notebook 6.3.0 u Bbime (361K Py-
thon c¢ Oubmuorekamu Numpy,
Pandas, gensim, NLTK, PyMorphy,
(dpetimBopkom PyTorch)

,HJ'ISI CaMOCTOSITEIbHOM pa60TI>I 06yqa}0mnxc;1 npeaAyCMOTPCHBI ITIOMCUICHUSA, YKOMIIJICK-
TOBAHHBIC CHGHI/IaHHSPIpOBaHHOﬁ Me6eJ’II)I-O, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOHN C BO3MOXK-
HOCTBIO IIOJKIIIOYCHHA K CCTH ((I/IHTCpHeT» Hu o0ecrieyeHneM A0CTyIIa B JJICKTPOHHYIO HH(bOp—

MallMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HanMmenoBanue moMenieHus s
CaMOCTOSTEITFHON paboOTHI 00yUa-

OcCHaIIEHHOCTh TIOMEIIEHUH IS
CaMOCTOSTETLHOM paboThI 00yJa-

HepequL JIMIICH3WOHHOTI'O IIPO-
I'paMMHOI'0O obecreueHus

KOMMYHUKaLMOHHOM cetn «MHTep-
HET» W JOCTYIIOM B JIEKTPOHHYIO

HH(POPMAIIMOHHO-
oOpazoBaTenpHYIO cpexy oOpa3oBa-
TENBHOMN OpraHu3aIim, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyzoBaHue, oOecrednBaroniee Jo0-
CTYI K CeTH WHTEpHET (IIPOBOJHOE
coenMHEHNEe M OecnpoBOIHOE CO-
enuHeHne 1o TexHoxorun Wi-Fi)

FOLIIXCS FOLITMXCSI
[Nomerenue st caMmocrosTeNbHOIM | Mebenb: yueOHast MeOeb MS Office Word 2016 u BbIIe
pabotsl oOyuaromuxcs (uutanbHeli | Kommmekt — cnenmanusupoBanHoit | Ms Power Point 2016 u Beimie
3an Hayunoi 6ubnmorexn) MeOenH: KOMITbIOTEPHBIE CTOJIBI

ObopynoBanue: KOMITBIOTepHAast

TEXHUKA C TONKIIOYEHHEM K HH-

(hopMmarroHHO-

102, 103, 105/1, 106 u 106a)

Tlomenienue Mt caMOCTOSTEILHOM
pabotsl obOyuaromuxcst (Aya. 101,

Meb6esb: yueOHast MeOeb
Kommekr  cnennann3upoBaHHON
MeOenn: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHast
TEeXHUKa C TOAKIIOYEHHEM K HH-
(hopmarmoHHoO-
KOMMYHUKalIMOHHOU cetn «HTep-
HEeT» W JOCTYIIOM B JJIEKTPOHHYIO
MH(OPMAIMOHHO-
00pazoBaTenbHYIO cpeay 00pa3oBa-
TENBHOMN OpraHu3allvy, BeO-
Kamepbl, KOMMYHHKAIIHOHHOE 000-
pyZoBaHue, OOecleunBaroIee J10-
CTYIl K CETH MHTEpPHET (IPOBOJHOE
coelMHEeHUEe M OecnpoBOJHOE CO-
enuHenue no rexnonorun Wi-Fi)

bpay3zep Google Chrome, Matlab,
Jupyter Notebook 6.3.0 wu Bbie
(s3pik  Python ¢ Oubmuotekamu
Numpy, Pandas, gensim, NLTK,
PyMorphy, (bpeiiMmBopKOM
PyTorch)

IIponyxt

[Tapamerprl nponykTa

Koin-Bo

Kon-Bo xoH)pH-

. En. uzm.
rypammi
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Buptyansnas mamuna 10% vCPU 2

1 |BupryanpHas MamuHa vCPU 4 RAM 1 60 T
OC Ubuntu 22.04 1 It
CucreMubiit guck SSD 1 It
10 I'6
Apenna mybmmasoro [P 1 T
BrpTyansHas MauHa Buptyansnas mamuna c GPU NVIDIA®
2 ¢ GPU Tesla® V100 2 GPU 8 vCPU 128 I'b 1 1 It
RAM
OC Ubuntu 24.04 1 T
Cucremusbli quck SSD 1 T
2000 I'6
Huck SSD 1 1060
4096 I'6
Juck SSD 1 106\
4096 I'o
Apenna my6mmanoro IP 1 It
3 K8S Master node 8 vCPU 16 RAM 1 1 Uit
Worker node 10% nons 4 vCPU 32 RAM 5 T
Worker node SSD-NVME 64 I'o
Apenna mybmmasoro [P 1 T
4 ML Inlfe}:]rpe:(gpllnjstance Bpems paboTsl B MecsIy 40 1 4
Hucranc 8 x NVIDIA® H100 NVLink 1 e
PCle 160 vCPU 1520 GB RAM
KonuuectBo 3anpocoB k ML-Mozaensim 1 Muu. It
Kom ML-mozeneit 160 o
5 LLM Tokens! GigaChat 2 Max 50 Mun. LT
Toxensr Embeddings 400 Man. It

JlononHuTeNbHBIE 00IaUHBIE PECYPCHI IPEJOCTABISIOTCS TEXHOJIOTUUECKUM NapTHEpoM Y andex

Cloud.
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IMPHJIO)KEHUE 1

Mpumepnas tematuka BKP nanpaBaenusi noarorosku 02.03.02 dyngamMeHTaJIbHASI MH-
¢popmaTnka u uHpopMaMOHHbIE TEXHOJIOTHH, HANPABJIEHHOCTh «COBpeMeHHbIe METOAbI
MAaIIMHHOI0 Oﬁy‘leHI/Iﬂ H KOMIIBIOTEPHOT0 3PEHUA»

Tembl BKP cornacyroTcst ¢ npeacTaBuTENIMA HHAY CTPHAIIBHBIX ITAPTHEPOB IPOrPAMMBI.

1. Pa3paboTka MyJIbTUMOJAIBHOTO ACCUCTEHTA JJIsI 0AHKOBCKUX OTICICHUN ¢ MHTErpaluei
KOMIIBIOTEPHOTO 3peHus U NLP.

2. CpaBHUTENBHBIN aHanu3 text2video Mojenei as TeHepai KOHTeHTA.

3. T'enepanus aHAIUTHYECKHX (DUHAHCOBBIX OTYETOB HA OCHOBE CTPYKTYPHUPOBAHHBIX JaH-
HBIX C ucnojb3oBaHuemM LLM.

4. MynbTHKIaccoBas Kiaccuukanus KIMCHTCKUX OOpaIlleHUH C HMCIoJib3oBaHUEM fine-
tuned transformer mopenei.

5. MeToasl KOHTPOJISI KOMIIO3UIIMK U TIPOCTPAHCTBEHHOIO MOHUMAaHUA B text2image Moje-
TSIX.

6. Ontumuzanus naiiruiaiiHa MHQeEpeHca KPYyNMHBIX I€HepaTUBHBIX MOJesell B 00JadyHOMN
cpene.

7. T'eHepauusi CHHTETUUECKHUX JTAHHBIX JUIsI KOMIIBIOTEPHOTO 3PEHUSI.

8. ABTOMaTu3alnus NaWIuiaiiHa OLIEHKH Kaue€CTBA T€HEPATUBHBIX MOJIEJIEH C UCIOJIb30BAHU-
eM MeTpuk 1 human evaluation.

9. PaszpaboTka cuctemMbl KOHTPOJIS U O0BSICHUMOCTH BbIBOAOB LLM 111 puHAHCOBBIX NpHU-
JIOKEHUM.

10. ABTOMaTH4eckasi TeHepanus (GUITMHTOBBIX CIEHAPHUEB A7l KUOEpYUYEHUIl C KOHTPOIUPY-
€MbIM YPOBHEM CII0KHOCTH.

11. Pa3paboTka cucTeMbl JETEKTUPOBAHKS aHOMAIIUKA B TPAH3AKI[MOHHBIX JAHHBIX METOIaMH
MaIIUHHOTO 00YYEHUSI.

12. MyJnbTUMOJATBHBIA areHT JJIs aHaJIn3a CTPOUTEIBbHBIX IUIOMAI0K Ha OCHOBE KOMIIBIO-
TepHOro 3peHus u NLP.

13. 'enepanusi pekiIaMHOrO KOHTEHTa JUIsi OOBEKTOB HEIBMXMMOCTH C HMCHOJb30BaHUEM
muddy3nonabx Moaeneit u LLM.

14. IIporHO3MpPOBAaHUE CPOKOB CHAUU CTPOHUTEIBHBIX OOBEKTOB HAa OCHOBE MYJBTUMOJANb-
HBIX JaHHBIX.

15. Pa3zpabotka RAG-cucremsr ana Bl-mutatopMbl Ha ecTeCTBEHHOM SI3BIKE C MHTETpalfen
ClickHouse.

16. Cuctema CEeMaHTUYECKOTO aHAM3a U KIacCU(UKAIMU KIMEHTCKUX OOpallleHuil B JeBe-
JIONEPCKOM KOMITaHUH.

17. I'enepanyst IpOEKTHOM TOKYMEHTAllUU HA OCHOBE TEXHUYECKUX [TapaMETPOB C MCIOJIb30-
BaHueM LLM.

18. ABTOMaTu3alys reHepaluy J0KyMEHTOB AJIs J€BEJIONEPCKUX POEKTOB.

19. Pazpabotka LLM-accucteHnTta ais nokynarenei HeJBUKUMOCTH ¢ 00pabOTKOW MyJIbTH-
MOJQTBHBIX 3aIPOCOB.

20. Ietexuus u kiaccupukamnus 00bEKTOB Ha CTPOUTEIBHBIX IUIOMIAIKaX C UCIIOJIb30BAHUEM
deep learning.

21. ABTOMaTH4Y€CKHIl MOHUTOPUHT MPOTPECCa CTPOUTENHCTBA IO BUACOAHATUTUKE.

22. I'enepalysi UHTEPbEPOB U APXUTEKTYPHBIX BU3yalU3alui ¢ TOMOIIBI0 AU(Yy3nOHHBIX
MoJenei.

23. CpaBHUTEIBHBIA aHAIN3 METOJOB TeHEpAIMH W300paKCHHUH g 3a7a4 BHU3yaTH3allud
HEJIBIOKUMOCTH.

24. Pa3paboTKa cHCTEeMbl MOHUTOPUHTA M OIICHKH KauyeCTBa MyJbTUMOAATBHBIX Al-Mozmeneii.

25. TlpumeHeHne MeTo/10B TpaHC(hepHOro 0OyUEeHHUS IS alanTalluy Vision-MoJenel K cTpo-
WUTEJIBHOM OTPaCIIH.
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26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.
37.
38.
39.

40.
41.

42.
43.

44.

45.
46.
47.
48.
49.

50.

51.
52.

53.

54.

Pa3paboTka u ontumuzanys CUCTEMbI IPOMITOB JUIsl aBTOMATU3allUK Te€HEpalluK perja-
MeHTOB Ou3Hec-nporeccoB B CRM Bitrix24.

CpaBHuTenbHbIN aHaMU3 3PPEKTUBHOCTH A3BIKOBBIX MOJENEH [ 3a7]a4 aBTOMATH3AIUU
JOKYMEHTO000pOTa TeJIEKOM-KOMITaHUU.

[Toctpoenne RAG-cucteMbl a1 Ie€HEpalMuM TEXHHYECKHMX 3aJaHUd U KOMMEpPYECKHX
MpeaoKeHui ¢ nHTerpanuei B Bitrix24.

Pa3paboTka afanTUBHOM CHCTEMbI T€Hepalui CKPUITOB JUIsl TEXHUYECKOH MOJACPKKU U
oT/eIa Npoiaxk Ha ocHoBe LLM.

MeTob! OLIEHKHM KauecTBa U ONITUMU3aLUU IPOMIITOB JIUIsl aBTOMATH3aLMHU I0KYyMEHTO-
000poTa B T€JIEKOMMYHHUKAIIUOHHOW KOMIIAHUM.

AHanu3 BUe0 NOTOKa C MPUMEHEHHUEM KOMITBIOTEPHOTO 3pEHUS ISl perucTpalii coobl-
THIl B cucTeMax 0€30MacHOCTH, KOHTPOJIS POIIECCOB Ha MPOU3BOACTBE, YIIpaBICHUS JIO-
TUCTUKOM.

Knaccugukanus, cermeHTanus, aHaau3 MEAUIMHCKUX N300paXeHUH U KOMITbIOTEPHOM
TOMOI'pa(uU ¢ TOMOIIBIO TPEXMEPHBIX CBEPTOYHBIX HEHPOHHBIX CETEH.
Matematudyeckue MOJIEIU U METO/Ibl MCKYCCTBEHHOI'O MHTEJIEKTa U MAIIMHHOIO 3PEHMUS
JUIs 3a7]a4 aBTOHOMHOW HAaBUTaLMU B 3aKPBITOM MPOCTPAHCTBE.

Ananu3 TpaH3akiuii B Oankax, E-commrce, OI0KYEeHH ceTSX METOJaMU MAIlMHHOTO
0o0yueHus.

Ananus cereBoro tpaduxa u HTTP-3anpocoB meTonamu MammHHOro oOydeHus, paspa-
00TKa IPOTOTUIIOB CUCTEM (MIBTPALMU HEKEIATEIbHBIX 3aIPOCOB MapcepoB U OOTOB
JU1sl BE€O-CEpBEPOB C UCIIOJI30BAHUEM MAIIMHHOTO 00yUYEeHUS.

Pa3paboTka oHnaliH oOy4aromux 1iatGopM U 00pa3oBaTEIbHBIX TEXHOJOTHH C MPUME-
HEHHUEM MAILIMHHOI'0 00y4Y€HUsI U KOMIIBIOTEPHOI'O 3pEHHUS.

Pacno3naBanue rojiocOBbIX KOMaH/[I 1J11 BCTPAUBAEMBbIX CUCTEM.

Pa3zpaboTka nmpuiaokeHuii sl pacro3HaBaHUS TEKCTa Ha U300paKCHUSX.

AHanmu3 BHUMaHUS W SMOIMH TMOJB30BaTENIe C TOMOIIBI0 BeO-KaMephl IS BHUICO-
aHAJIMTUKHU BeOMHApOB, O0yUYeHUs, CO3/IaHUS aBaTApOB B BUPTYaJIbHBIX Cpeliax.

PeueBas ananuTHKa 1)1 aBTOMAaTU3alMK PaOOTBI KOJIJI-LIEHTPOB.

Pa3zpaboTka M umcciiejoBaHHE aNrOPUTMOB OOPAaOOTKM OOJAKOB TOYEK C MPUMEHEHHEM
JUAPOB, BO3YIIHOTO JIA3E€PHOI0 CKAHUPOBAHMSI MECTHOCTH.

Pa3zpaboTka u uccneoBaHHe aIrOpUTMOB OOpabOTKM HM300pakeHHUH C MPUMEHEHHEM
MYJIbTUCHIEKTPAIbHON ChEMKH.

Pa3paboTka ruOpuaHBIX aATOPUTMOB 00PaOOTKH TAaHHBIX PAa3IMYHBIX MOAAILHOCTEH.
Pa3paboTka 5BOJIIOIIMOHHBIX ONTHMHU3ALMOHHBIX AJITOPUTMOB Ul Pa3IM4YHBIX 3adad
IIPOU3BOJICTBA, CEJIbCKOIO XO35ICTBA, MEIULUHBI, O00Opa3oBaHMs, IOPOACKONH HH(pa-
CTPYKTYPBI.

Pa3paboTka METOI0B ¥ aNTOPUTMOB CEMAaHTHUYECKOTO TIOUCKA U aHAIIM3a TEKCTOB.
Co3nanue aHMMauuu METOJaMU IT'€HEPATUBHOI'O UCKYCCTBEHHOT'O MHTEIJIEKTA.
PexkoHCcTpyKLMS BUAEO METOJaMU T€HEPATUBHOIO UCKYCCTBEHHOTO MHTEJIJIEKTA.
Pa3paboTka anropuTMoB aBTOMAaTHYECKOH KOPPEKLMU N300pa’KeEHHI TPOEKTOPOB.
Pa3paboTka anropuTMOB MAalIMHHOIO 3pEHUs Ui YHpPaBIEHUS POOOTOTEXHUYECKUMHU
KOMIUIEKCaMH.

Pa3paboTka MpOTOTHIOB CHCTEM, OCHOBAHHBIX Ha (DOPMATM30BAHHBIX 3HAHUSAX M OHTO-
JIOTUSIX, SKCIIEPTHBIX CUCTEM, CUCTEM MOJJCPKKU IPUHATHS PELICHUH.

Pa3zpabotka RAG-cucrem ¢ ucnonp3oBanuem LLM it mpe ApusITHIA.

Pa3zpaboTka u ucciieqoBaHle aIrOpUTMOB KOMMYHHUKAILIUU, IPUHATHS PEUICHUI B MYJb-
THAr€HTHBIX CHCTEMax.

Pa3paboTka anropuTMOB CKaTHsl M TOBBIIICHUS] KaueCTBa M300paKCHUI METOJIaMH Ma-
IIMHHOTO 00yYeHUSI.

Pa3zpaboTka NpPOTOTHIIOB PEKOMEHIATENBHBIX CHUCTEM Ha OCHOBE aHAIN3a IOBEIACHUS
10JIb30BaTENE METOJaMU MAIIMHHOTO O0yUYEHUSI.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.

71.
72.

73.

74.
75.

76.

77.

78.
79.

80.

ABTOMaTH3aIMs OLEHKH OCBOCHHUS HaBBIKOB, NOKPBITHS KOMIIETEHIIUH, YCIEBAEMOCTU B
Ou3Hece U 00pa30BaHUU METOJIAMH MAIIMHHOTO 00y4eHus, mpuMeHeHeM LLM.
Pa3paboTka NpOTOTHIIOB HH(POPMALIMOHHBIX CUCTEM aJAANITUBHOTO O0YUYESHHUS.
[IpumeHeHNEe TEXHOIOTUH AONOJHEHHOW PEaJbHOCTU M KOMIIBIOTEPHOIO 3pEHMS U1 3a-
nad 00y4eHUs, KOHCYJIbTUPOBAHHUS, HABUTALIUM BHYTPHU 3aHUM, KOHTPOJISI IPOLIECCOB B
CTPOUTENBCTBE, IOTUCTUKE, Ha TPOU3BOJICTBE.

Pa3paboTka u uccienoBanue BeO-CUCTEM aBTOMATU3ALMK MPOIECCOB U PEKOMEHAATENb-
HbIX anroputMoB B CRM, CMS, ERP, E-Commerce ¢ npumenenuem LLM, mammHHOTO
00y4deHus.

[Iporno3upoBanue, onTuMu3alus, aAalTUBHOCTb B CUMYJISATOPAX, KOMIBIOTEPHBIX WI-
pax.

PazpaboTka anroputMoB cbopa u aHanuza uposoro ciena ooyuenus 8 LMS.
Pa3zpaboTka aaropuTMOB aBTOMaTHU3AIMK MOCTPOEHUS, 0OOTalieHus, 0OOHOBJIEHHS COIIO-
CTAaBJICHUSI OHTOJIOTUH Il NOCTPOEHHUS CHUCTEM, OCHOBAHHBIX Ha (POPMAIN30BAHHBIX
3HAHMSIX.

Pa3paboTka KOMIIOHEHTOB OOPTOBOIM HABUTALIMOHHON CUCTEMbI OECIIUIIOTHOIO TPAHC-
nopra.

Pa3paboTka anropuTMOB yNpaBiIeHHUsI MaHUITYJIATOPaAMH, KOJIJ1a00paTUBHBIMU pOOOTaMH,
CepBUCHBIMHU pOOOTAMU C IPUMEHEHUEM KOMIIBIOTEPHOTO 3PEHMS], T0JIOCOBBIX KOMaHI.
HccnenoBanus u pa3paboTKa NPOTOTUIIOB UHPOPMAIIMOHHBIX CUCTEM, UCIIONb3YIOIINX
HelipoceTeBble Moaenu Ha Edge-yctpoiicTBax (Opay3epsl, MOOUIIbHBIE MPUIIOKEHUS,
MUKpPOKOHTPOJUIEPHI) AJI 3a]1a4 00pabOTKU TEKCTa, N300paKeHUH, 3ByKa, BUJIEO.
ABTOMaTH3a1Ms ONPEACIECHUS TEOMETPUIECKUX XaPAKTEPUCTUK PACCIOCHUI B CIIOMCTBIX
YOPYTHX MaTepuajax M0 JaHHBIM YJIbTPa3ByKOBOI'O 30HAMPOBAHUS C IPUMEHEHUEM Ma-
IIMHHOTO OOyYEeHUS.

Matematudeckoe U HeHpoceTeBOe MOACINPOBAHNE HEUTPaTU3aIllMOHHOTO JUAIH3a.
Pa3zpaboTka qucumMMmeTpuyHON 6urpamMmmHol Kpunrtocuctembl OcHIsiHA U KPUIITOAHATN3
Ha OCHOBE HEHPOHHBIX CETEH.

Pa3zpaboTka AUCUMMETPUYHON TPUTPAMMHON KPHUITOCUCTEMBI, COepkKaIe TuodaHTo-
BbI TPYIHOCTH.

Pa3paboTka MHTEIUIEKTyalbHBIX CUCTEM Ha 0a3e HEYETHOM JIOTHKH.

Pa3paboTka MHOTO(YHKIIMOHATHHOTO AJIEKTPOHHOI'O JKypHajia ¢ MHTErpalyeil pyKomnuc-
HOTO BBO/JIa JIs1 HOBBIIIEHUS 3 (HEKTUBHOCTH yueOHOTO TpoIiecca.

Pa3paboTka cucTeM aBTOMaTU4YECKOI'0 COCTaBJIEHUS paCIIMCAHUI.

Pa3paboTka MOOMIBHOTO MPUIIOKEHUSI AJIsl IPOTHO3UPOBAHUS OCJIOXKHEHUH y KapIuoJo-
rU4ECKUX OOJBHBIX METO/IaMU MAIIMHHOTO O0yUYeHUsI.

Pa3paboTka UrpoBBIX NPUIOKEHUH, MOOMIIBHBIX NPUJIOKEHUN C UCIOJIb30BaHUEM Ma-
IIMHHOT'O O0yUYEeHMS.

PazpaboTka npuioxxeHus 111 00paboTKu U aHanu3a curHanos OKI'.

Pa3paboTka npuinoxeHus JUIst SKCIpecc AUarHOCTHKH Pa3InYHbIX 3a00JieBaHUI MeToa-
MU UCKYCCTBEHHOI'O MHTEJIJIEKTA.

Knaccudukanus 3aboneBannii pacTeHUI METOJaMU aHAIM3a U300paKEHUH U MAITMHHO-
ro 00y4eHusl.

Pa3zpaboTka mpoTOTUIIA CUCTEMBI aBTOMAaTHU3ALUU JOKYMEHTOOO0OpOTa Al KOMIIAaHUH U
00pa30BaTEIbHbIX OpraHU3aLHi.

Pa3paboTka cucTeMbl aBTOMaTU3MPOBAHHOTO M0A00pa KaHIUIaTOB HA paboTy.
Pa3zpaboTka cucteMbl 00y4yeHUS! )KECTOBOMY SI3bIKY C HCIIOJIb30BaHHMEM HEWPOCETEBBIX
TEXHOJIOTHil.

Pa3paboTka cucTeMbl MOHUTOPHHIAa M MPOTHO3UPOBAHUS HArpy3ku BeO-NPUIIOKEHUHN U
BeO-CcepBEpOB.

54



81.

82.
83.
84.

85.
86.

87.

Pa3zpabotka cucrtembl agantuBHoro ymnpasieHus UT-undpactpykrypoil BeICOKOHArpy-
KEHHBIX BEO-IIPOEKTOB, ONITUMHU3ALINN TapaMeTPOB HacTpoiiku BeO-cepBepoB, CYB/I mox
HarpysKy.

Pa3paboTka yCTpOWCTB JIJIsi CACTEMbI YMHBIH JIOM.

Pa3zpaboTka MoOMIBHBIX TIpHIIOKeHu# 1t Indoor-HaBuramnumu.

ABTOMaTtu3arusi oOpabOTKM M caMMapH3allid OMPOCOB TOJIB30BATENCH C TOMOIIBIO
LLM.

Pa3paboTka BeO-nipHUII0KEHUH C HCIIONIB30BaHUEM TOTOBBIX MoJieneil u cepBucos M.
Pa3zpaboTka MOOHMIIBHBIX MPUIIOKEHUH C MCTIOIB30BAHUEM TOTOBBIX MOJIEJICH U CEPBHUCOB
nn.

Pa3paboTka cUMyJISATOPOB U KOMIBIOTEPHBIX HI'P C HCTIOIb30BaHUEM TOTOBBIX MOJIEIEH 1
cepsucos NN.
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