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1. lenu npaKkTUKH.

Meab10 MPOXOKIEHUSA:

[IpoxoskeHne MpaKTUKA - OJHO W3 OCHOBHBIX YCIIOBHI CTaHOBJICHHs CIIELUATUCTa U
SIBIISIETCS. B&YKHBIM JTAaIlOM MPAKTHYECKOTO MPUMEHEHUS OJTYyUYSeHHBIX TEOPETUYECKUX 3HAHUH. B
MEPUOJT TPAKTHKH OCYIIECTBIICTCS HENOCPEICTBCHHAS CBSI3b TEOPETUUYECKOH ITOJIrOTOBKHU
CTYJEHTAa U eTo Oyaymieil mpodeccHoHaTbHOMN NeITEeTHHOCTH.

OcHoBHas 1eNb MPAKTUKH - (OpMUPOBaHHE y OyAYyHIMX CHEIMATUCTOB MPAKTHUECKHX
HABBIKOB B 00J1aCTH UCKYCCTBEHHOT'O MHTEIIJIEKTA.

2. 3aja4yu NPaKTHKH.

1. u3ydeHue CTyJEeHTOM JEATEIHLHOCTH 0 aHAIHU3Y JIUTEPATyphl, COOPY JaHHBIX U
MMOCTPOCHHIO AITOPUTMOB PEIICHHS TPAKTUUECKUX 3a]ad.

2. IlpoBepka cTeneHM TOTOBHOCTH Oynyuiero OakajaBpa K CaMOCTOSTENIbHOMN
paboren

3. IlpuoOpeTeHne NPaKTUIECKUX HABBIKOB (OIBITA IPAKTUIECKON JIEATETLHOCTH) B
WCTIOJIb30BaHUY 3HAHUM, YMEHUN U HaBBIKOB B M.

3. Mecro npakTuku B ctpykrype OOIL

[IpousBonctBennas mpaktuka ([IpoextHas pabora) OTHOCHUTCA K 00s3aTEIHHOM YacTH
bnox 2 I[TIPAKTUKMU.

YcBoeHue 3HAaHWM, TMOJYYEHHBIX CTYyJE€HTaMHW Ha TMPOU3BOJICTBEHHON IPAKTHUKE,
IPU3BAaHO MOBBICUTh UX MPO(ECCHOHAIN3M U KOMIIETEHTHOCTb, A TaKXe CII0COOCTBOBATh
Pa3BUTHUIO Yy CTYIEHTOB TBOPYECKOTO MBILIUIEHHUS, CHUCTEMHOrO IOAXO0Ja K IOCTPOCHHIO
MH(OPMALIMOHHBIX TEXHOJIOTUH Ha MPEANPHUATUIX U B OpraHU3aLUsAX.

CryneHT Ansd NpOXOXKAESHUS NMPOU3BOACTBEHHON mpakTuku [IpoexTHas paboTa) AoKeH
o0nazaTh HaBBIKAMU aJITOPUTMHU3ALMK, MIPOrPaMMHUPOBAHMS, MaTEeMaTHUYECKOro aHajIu3a,
aHaJIM3a UCXOJIHBIX JaHHBIX IOCTABJIEHHBIX 3a4a4.

[TpakTrka 6a3upyercsi Ha OCBOCHUHM CJIETYIONUIMX JAUCIHUIINH:

Nctopus Poccun, ®unocodus, MHocTpanHslil 361k, MaTemaTiueckuil ananus, Aiaredpa
u aHanuThyeckas reomerpus, Pusuka, JuddepeHuunanbupie ypaBHeHMs, JlUCKpeTHas
MareMatuka, be3omacHocTh  JKH3HeAesTeNbHOCTH, @usznueckas KyJdbTypa M CHOPT,
Komnerotepusie cetu, [IpaBoBenenue, Ilcuxonorus, ®usnyeckue oCHOBBI ocTpoeHUus DBM,
Kommekcusiit ananus, Marematnueckuit ananus Il, baszel nanneix, OxoHomuka, Pycckuit si3b1k
U OCHOBBI JI€JIOBOW KOMMYyHHKauuu, OCHOBBI POCCHICKONW rocyaapcTBeHHOCTH, (OCHOBBI
BoeHHOW noarotoBku, WEB-pa3pabotka, O0BEKTHO-OPUEHTHPOBAHHOE MPOIPAaMMUPOBAHUE U
mabgoHbl  npoektupoBanus, IIporpammupoBanue, ANTOPUTMBI U CTPYKTYpbl JIaHHBIX,
Yucnennsle Metonsl, Kpoccrnardopmuble AecKTon NpuiiokeHus, OyHKIMOHAIBHBIA aHaIN3,
Pa3paboTka MoOMiIbHBIX npuinoxkeHuid, DevOps, Onepaunonnsle cuctemsl, IlapannensHoe u
HU3KOYPOBHEBOE IporpaMMupoBaHue, AnreOpa U BBEJEHUE B TEH30PHBIM  aHAIM3,
MukpocepBucHas apXuTeKTypa, YucieHHble MeToAbl U ILUdpoBas 00paboTKa CUTHAJIOB,
VYpaBHeHUsT MaTeMaTu4eckoil Gu3uku, MynabTHareHTHble cuctemMbl, OCHOBBI HH(POPMALIMOHHOMN
O0e3onacHocTH, HelpoceTeBble TexHOJOTUH, [IpOMNT HWHXHHUPUHT B NpodeccHoHaTbHON
JEATEIBHOCTH, TE€XHOJOTUH KOMIBIOTEPHOro 3peHus, COBpEMEHHBIE METO/bl KOMIIBIOTEPHOIO
3penusi, O0paboTka ecTtecTBeHHOTO s3bika, MM B poOoTOTEXHUKE, AHAIU3 M NIPOCKTUPOBAHUE
nH(pOpMaMOHHBIX cucTeM, TexHomoruu ynpasieHus nanabiMu NoSQL, Teopus BeposTHOCTEH
U MaTeMaThyeckas CTAaTUCTHKA, TeXHOJOruu oOpabOTKH OONBIIMX JaHHBIX, MHOTOMEpHBIH
CTaTUCTMYECKMH aHanu3, VIHTemnexkTyanbHple MeTOAbl ontuMusanuu, CoBpeMEHHBIE
TEXHOJOTMM MalluHHOro oO0yueHus, OO6paGoTka manHbiX Ha Python, IloaroroBka naHHBIX
MammHHOrO 00yueHus, Data-Centric Machine Learning, 'eHepaTHBHBIC HEWPOHHBIE CETH,
CocTts3aTenbHble M aBTO3HKOJepHbIe Mozenu, DataOps & ML Ops, YnpaBineHue KU3HEHHBIM
nukiaoM JaHHeIXx U ML-moneneit, KomiektuBHast pa3zpaboTka HMHQPOPMALMOHHBIX CHUCTEM,



Pa3paboTka ruOpuAHBIX MHTEIIEKTYadbHbIX CHCTEM, AHAJIW3 JAHHBIX MAIIMHHOTO OOy4YeHWUs,
MeToapl MCKyCCTBEHHOT'O MHTEIIEKTa B 3afadax kinaccuukammu, CucTeMbl UCKYyCCTBEHHOTO
unTenekTa, [ ubpuansiit U, DnekTuBHbIE QUCIUILUIMHEI 10 (U3UYECKOM KYIBTYpE U CIIOPTY.

4. Tun (¢popma) u cnocod npoBegeHUsI NPAKTHKH.

Tun npousBoacTBeHHOI npakTuku: [IpoexkTHas padoTa.

Crnioco6 mpoBeeHNs MPOU3BOICTBEHHON MPAKTHKH : CTallMOHAPHAS;, BbIE3/IHAS.

[TpakTrka NMPOBOAMUTCS B CIEAyIOIIEH popme: TUCKPETHO MO BHIAM NMPAKTHK — IyTeM
BBIJIEJICHUS B KaJIEHAAPHOM yu4eOHOM Irpauke HEMPEPBIBHOTO Mepuoia y4eOHOTO BpEMEHU IS
MPOBEICHUS KaX/10T0 BUa (COBOKYITHOCTH BUJIOB) MTPAKTHKH .

[IpousBoacTBeHHas nMpakTrKa rnpooautcs Ha 6aze PbOY BO Ky6I'Y, nunayctpuaabHbIX
MapTHEPOB W/WiKM Ha 0a3e MpeanpusaTHil, OpraHHU3alMi, HAYYHBIX YUPEKACHUH NMpPH HAIUIHH
COOTBETCTBYIOIIUX JOTOBOPOB.

Cpoku TIpPOXOKIEHMSI NPAKTUKU ONPENEAIOTCS y4eOHBIM IIJJAHOM M KaJIeHJApPHBIM
rpa(uKoM.

5. IlepeuyeHb INIAHUPYEMBIX Pe3yJbTATOB 00Y4eHHs NPH NPOXO0KACHUU NPAKTHKH.
B pesynbpTare mNPOXOXKACHHS TNPAKTUKA CTYJIEHT JOJDKEH MPHOOPECTH Cleayroline
kommneTeHId B cooTBeTCTBHHM ¢ PI'OC BO 1 yueOHBIM MIIaHOM.
[K-1
Cnoco0eH akTHBHO y4acTBOBATh B UCCIIEAOBAHUM HOBBIX MAaTEMAaTHUECKUX MOJIENICH B
€CTECTBEHHBIX HAYKaX; BBISIBUTh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIeM, BOSHUKAIOIIUX B
xo0J1e Ipo(hecCHOHATBHON AESITEIbHOCTH B 00aCTH MOJICIUPOBAHUS U aHAIN3a CI0KHBIX
€CTECTBEHHbBIX M HCKYCCTBEHHBIX CUCTEM

IIK-1.3 3HaTh: METOJ0JIOTUHU Pa3pabOTKU MPOTPAMMHOIO
Hcnonp3yer MeTo1010Tun obecrnieuenust (Waterfall, Agile, Scrum) u TexHonoruu
pa3paboTKU IPOrPaMMHOTO nporpamMMupoBanus (cuHTakcuc u cemantrka SI1 Python,
00ecTieYeHHS U TEXHOJIOTHH Java, C++, JavaScript, kortpons Bepcuit GIT, DevOps
POrpaMMUPOBAHMS, CI/CD), meTo070THH ¥ TEXHOJIOTUHU MPOCKTUPOBAHUS U
METOJIOJIOTHH U TEXHOJIOTUH ucnosib3oBanus 6a3 nanubix (ER, Hopmanu3zanus, SQL,
IIPOCKTUPOBAHUS U NoSQL, 10KyMEHTOOPHUEHTUPOBAHHBIE, BEKTOPHBIE),
MCIIOJIb30BaHUs 0a3 TaHHBIX, METO/bl ¥ CPEJICTBA MPOEKTUPOBAHUS TPOTPAMMHBIX
METO/BI U CPEJICTBA unrtepdeiico (REST, SOAP, gRPC, ouepenu
MPOEKTUPOBAHMS IPOTPAMMHBIX | COOOIIEHUH ), TPUHIIUIIBI TOCTPOEHUS APXUTEKTYPbI
uHTep(delicoB, MPUHIUIBI IPOrpaMMHOTO oOecrieueHus (MaTTepHbI MPOSKTHUPOBAHUS,
MOCTPOCHHSI APXUTEKTYPBI KJIMEHT-CEPBEP, MOHOJIUT, CEPBUC-OPHUEHTUPOBAHHAS
MPOrpaMMHOTO o0ecrieueHus apXUTEKTypa, MaclITabupOBaHUE U OTKA30yCTONYUBOCT).

YMeTs: pazpabaTeiBaTh MPOrpaMMHOE 00ECIEYEHHE C
HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTUI
MIPOTPAMMHPOBAHUS, METOIOJIOTUU U TEXHOJIOTUU
MIPOEKTUPOBAHUS U UCTIOJIb30BaHUs 0a3 TaHHBIX,
MPUHIMIIOB TOCTPOCHUS aPXUTEKTYPhI IPOTPAMMHOTO
obecrieueHus.

BrnaneTb: COBpeMEHHBIMU SI3bIKAMHE [TPOTPAMMHUPOBAHUS
(Python, Java, C++, JavaScript/TS), Oubaunorexamu,
(dhpeiiMBOpKaMu, HaBBIKaMHU PabOTHI ¢ Pa3TUIHBIMK 0a3aMHu
JaHHBIX JUTIS pa3pab0TKU MPOrPaMMHOTO 0OCTIeueHUs,
MIPOTrPaMMHBIX HHTep(]elicoB, BeO-CEpBUCOB.

I1K-2
CniocoOeH OpUEHTHPOBATHCSI B COBPEMEHHBIX AITOPUTMAaX KOMIIBIOTEPHOM MaTEMATUKH;
001aaaTh CIOCOOHOCTAMH K 3 PEeKTUBHOMY MPUMEHEHUIO U peal3allii MaTeMaTHYEeCKU




CJIOKHBIX aJITOPUTMOB

K-2.1

Hcnonb3yet coBpeMeHHbIE
pElIeHUs M TEXHOJIOTUU
MPOCKTUPOBAHUS TIPHU
pa3paboTKe MPOrpaMMHOTO
obecrieueHus

3HaTh: MaTTEPHbI IPOEKTUPOBAHUS; IPUHIIMIIBI,
WHCTPYMEHTHI ISl IPOEKTUPOBAHUS ADXUTEKTYPHI.
YMeTh: IpUMEHSATh NaTTEPHBI TPOSKTUPOBAHUS [T
CO3aHMsI THOKOTO U TOJIZIeP>)KUBAEMOT0 KOJ1a; BEIOUPATh U
MIPOEKTUPOBATH MOAXOAIIYI0 apXUTEKTYPY IPUIOKEHUS
(MHKpOCepBHUCHAs, COOBITHITHO-OpUEHTHPOBAHHAS ),
HCIIOJIB30BaTh MHCTPYMEHTHI JJI TJOKYMEHTUPOBAHUS
MIPOEKTHBIX PEUICHUM.

BrnaneTs: HaBbIKaMU CO3/1aHUS TEXHUYECKOTO 3aJJaHUs U
aApXUTEKTYPHBIX AUArpaMM; IPOBEIECHUS MPOCKTHBIX
CECCHU U NIPUHATUS APXUTEKTYPHBIX PEIICHUI.

IK-2.2

Hcnonb3yer coBpeMeHHbIe
A3BIKA U CUCTEMbI
IPOrpaMMUpPOBaHMUS,
TEXHOJIOTUH NPOESKTUPOBAHUS
IPOrpaMMHOTI0 0OecreueHust

3HaTh: CHHTAKCUC U OCOOEHHOCTHU HECKOJIBKIX
COBPEMEHHBIX S3bIKOB porpammupoBanus (Python, Java,
C++, JavaScript/TS); coBpemeHHbIe (ppeiiMBOPKY U
OMOIMOTEKH; CUCTEMBI YIIPABIEHUS 3aBUCUMOCTIMHU U
coopku (Maven, Gradle, npm).

YMmeTb: 9P PEeKTUBHO UCTIONH30BATH BOSMOXKHOCTH SI3bIKA U
(bpeiiMBOPKOB IS pelieHus 3a7a4; MUCaTh YUCTHIH,
TECTUPYEMbIH U 3P (HEKTUBHBIN KOJI;, padoTaTh C
CUCTEMaMU COOPKU U pa3BEPThIBAHMSL.

BrnaneTs: HaBbIKaMu pabOThI ¢ CUCTEMON KOHTPOJISI Bepcuit
Git (BeTBIEHUE, MEPXKUHT ); HATTMUCAHUS Unit- u
WHTETPAIIMOHHBIX TECTOB; Ucnoin30Banus IDE u
UHCTPYMEHTOB OTJIAJIKH.

IIK-2.3

IIpumensieT kpurepuu u
METO/IMKHU OIICHKU

3¢ (HEKTUBHOCTH TIPOSKTHOTO
pelieHus npu pazpadboTke
OTJIEIBHBIX MPOTPAMMHO-
anmapaTHbIX KOMIIOHEHTOB
WH(POPMAIIMOHHBIX CUCTEM

3uate: kputepuu 3P dextuBHocTr [10 (cooTBETCTBHE
(YHKIIMOHATBHBIM TPEOOBAHUSM, POU3BOIUTEITHHOCTD U
MacHITabMpPyeMOCTb, Ha/IEKHOCTb, SKOHOMHUYECKAs

3¢ PEeKTUBHOCTH); METOAUKH Harpy304YHOT'O0 TECTUPOBAHUS;
MPUHITUITBI TPOQUITUPOBAHMS KOJIA.

YmeTb: popmMynupoBaTh KpuTepun d3PPEeKTUBHOCTH IS
KOHKPETHOTO KOMITOHEHTA; TUTAHHPOBATh U TIPOBOJIUTH
TECTHPOBAHUE TIPOU3BOAUTEILHOCTH; AHAIU3HUPOBATH
pe3ysbTaThl TECTUPOBAHUS U BBIABIATH "y3KHe MecTa'.
BrnaneTs: HHCTpyMEHTaMH Harpy304HOI'0 TECTUPOBAHUS
(JMeter, Gatling); HaBbIKaMH POOUITUPOBAHUS
npuinoxenui (mpodumuporimku CPU, namsatn);
METOJIaMU aHaJIW3a U BU3YyaIM3aluH PE3yJIbTaTOB
W3MEPEHUH JIJIsl IPUHSATHUS PEIICHHUH 110 ONTHMH3AIUH.

IK-2.4

Mcriosib3yeT TUITOBBIC METO,IbI
KOHTPOJISI, OLICHKY H
oOeceueHsI KauecTBa
MIPOTpaMMHOTO 00eCIIeUeHHUS
MIPYU PEIICHUH 3aJ1a4 B
Pa3TUYHBIX MTPEIMETHBIX
00acTax

3HaTh: MeTpuku kauectBa [10 (HaxexKHOCTD,
COIIPOBOKIAEMOCTh, 0€30TIACHOCTh, TIEPEHOCUMOCTB);
METOJIMKH TECTHPOBAHUSI.

YMmeTh: hopMyIHpOBaTh KPUTEPUHU KauecTBaA IS
KOHKPETHOTO KOMIIOHCHTA; INTAHUPOBATH U MPOBOIUTH
TECTUPOBAHUE KaueCTBa; aHAJIM3UPOBATH PE3YJIbTaThI
TECTHPOBAHUS U BBISBIISATH HECOOTBETCTBHSL.

BnaneTs: MHCTpYMEHTaMH PYYHOTO M aBTOMATHYECKOTO
TECTUPOBAHUS, METOJIaMU 0OecTiedeHHs 0€30MacHOCTH.




I1K-3

Crioco0eH NpUMEHSATh OCHOBHBIEC aITOPUTMUYECKUE U ITPOTPAMMHBIE PEIIEHUs B 001aCTH
nH(GOPMaIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, a TAKXKE Y4acTBOBATh B UX pa3paboTke

IMK-3.1

JleMOHCTpHUpYyeT CIIOCOOHOCTH
aHau3a MpeaMeTHON obnacTu u
TpeOOBaHUH K
MH(pOPMaLMOHHON CUCTEME C
MCIIOJIb30BaHUEM OCHOBHBIX
KOHIIENTYaJIbHBIX TOJOKEHUM
(YHKIIMOHAIIBHOTO,
JIOTHYECKOT0, 00BEKTHO-
OPHEHTHPOBAHHOTO U
BU3YaJbHOI'O HAIPaBIECHUN

3HaTh: OCHOBHBIE KOHIICTITYyaJIbHBIE MTOJI0KECHHUS
(yHKIIMOHAJIBHOT'O, JIOTHYECKOT0, 00 BEKTHO -
OPUEHTHPOBAHHOTO ¥ BU3YaJIbHOT'O HATIPaBJICHUH
POrpaMMHPOBAHUSI.

YMeTh: IPUMEHSTh KOHIIETIINN (YHKITMOHAIBHOTO,
JIOTHYECKOTO, 00bEKTHO-OPUEHTHPOBAHHOTO 1
BU3YaJIbHOTO HANPABJICHUH MPOTPAMMHUPOBAHHUS /TS
aHaiM3a NpeAMETHOH 00sacTH, TpeOoBaHUM U
MPOEKTUPOBAHHS CTPYKTYP JAHHBIX M aJITOPUTMOB B
COOTBETCTBUH C TPEOOBAHUSIMH K HHPOPMAIIMOHHOM
CUCTEME.

IIPOTPaMMHUPOBAHUS Bnanets: GyHKIMOHAIBHBIM, TOTHYECKUM, OOBEKTHO -
OPHUEHTUPOBAHHBIM U BU3YaJIbHBIM IIPOIPAMMHUPOBAHHUEM C
HCIIOJIb30BAHNEM COBPEMEHHBIX SI3bIKOB
IPOrPaMMUPOBAHUS.

I1K-3.2 3HaTh: IPUHIUIIBI IPOEKTUPOBaHUA apXUTEKTypshI [10.

OnpenensieT MeMEHTHI
npoOJIeMHOM 00JaCTH B UX
B3aMMO/JICHCTBUE, APXUTEKTYPY
IIPOTPAaMMHOM CHUCTEMBI, €€
(GYHKIMOHATBHBIE BO3MOKHOCTH
U JIOTHKY paboThI ¢
MCIIOJIb30BaHUEM OCHOBHBIX
KOHIENTYaJIbHBIX TOJIOKEHUM
(GYHKIIMOHAEHOTO,
JIOTHYECKOr0, 00BEKTHO-
OpPUEHTHPOBAHHOTO U
BU3YaJIbHOTO HaTpaBJICHUH
POrPaMMHUPOBAHHUS

YMeTh: MPOEKTUPOBATH KOMIIOHEHThI CUCTEMBI M X
B3auUMO/IeiiCTBUE.

Bnanets: HaBbIKaMU MPOEKTUPOBAHUS IPOTPAMMHOM
APXUTEKTYPHI.

MEF-3

(C) Cniocoben npuMEHSITh COBPEMEHHBIE METO/Ibl ONITUMH3ALIUU JUIsI O0yUEHHUsI MOIeIIeH
MAIIMHHOTO 00yUYeHUs, HACTPOUKH TUIIEPIIAPAMETPOB M PEIICHUS 33]]a4 UCKYyCCTBEHHOTO

HUHTCIIJICKTA

MF-3.2

[Ipumensier MeTo bl
ONTUMU3AIMH JIJI1 HACTPOUKHU
rUnepnapamMeTpoB Mojaeen
MalTMHHOTO 00Y4YCeHUS, BKITIOUast
HCIIOJIB30BAHKE METOI0B IIOMCKA
(grid search, random search) u
0alieCOBCKOM ONTHMH3AIUN

YMeeT HacTpauBaTh rUIeprapaMeTphl ¢ UCIIOJIb30BaHUEM
00J1e€ CIOKHBIX METOJIOB, TAKUX Kak OaliecoBCKast
ONTUMU3ALMNS, IS YIIy4IIEHHs IPOU3BOAUTEILHOCTH
MoJiesield 1 MUHUMM3allui BpeMeHH 00yUueHHs

ME-7

(b) Cniocoben mpuMeHsTh METO 16! AP HEPEHIINATBEHON FT€OMETPUH U TOMOJIOTUH IS
dopmanuzaum, aHaJau3a U HUHTEPIPETallui CTPYKTYP AaHHBIX U MPU3HAKOBBIX IPOCTPAHCTB,
BKJIIOYasl 33]1a41 OTOOPaKeHUS, KJIaCTepU3aIlui, 00yueHHs Ha MHOT000pa3nsaX U aHaIHu3a

YCTOMYMBOCTH MOJIEJIEN

MF-7.1
IIpumensieT MeTo bl
TOITOJIOTHYECKOT0 aHaJIH3a JJIs

VY3Ha&éT U UHTEPNIPETUPYET Oa30BbIE TOMOJIOTUYECKHE
XapaKTEPUCTHKU (CBSI3HOCTb, KOJIMYECTBO KOMIIOHEHT,
Pa3MepHOCTh) B IPUMEPAX U BU3yaTU3aLUAX




OTNMCAHUS TJI00aTBHBIX CBOMCTB
JIAHHBIX U YCTOMYUBOCTHU
MIPU3HAKOBBIX CTPYKTYP

BD-1

(C) CrocobeH ocyIecTBIATh MOUCK, COOP, OUUCTKY U MPEABAPUTEIbHBINA aHAIN3 JaHHBIX

BD-1.1

OO00CHOBBIBAET CIOCOOKI U
BAapUAHTHI MPUMEHEHHS METOIOB
MpeABapPUTEIBHOTO aHaJN3a
IaHHBIX B 3agavax MU, Bximouas
HX MaTEMaTUUECKOE
(anropuTMHYECKOE)
npeoOpazoBaHKe U aalTaIlluIo K
crienuduKe 3a1auu

[IpoBOAUT OTHOMEPHBIA 1 MHOTOMEPHBIN aHAJIU3
MPU3HAKOB, B TOM YHUCJIE C UCTIOJIB30BAHUEM CPEACTB
BU3yaJIU3alUU

BD-1.3

[IpuMeHsieT MeTo1bl MOHMKEHUS
Pa3MEPHOCTH AJI IEPBUYHOMN
MHTEPIIPETAllMK U BU3YyAJIU3aLUU
MHOTOMEPHBIX JaHHbBIX

[IpumeHseT OCHOBBIE METO/Ibl TOHUKEHUS PA3MEPHOCTH U
noA0UPaET ONTUMAIIBHYIO Pa3MEPHOCTh B 3aBUCUMOCTH OT
HEO0OXOMMOM 10T 0OBSICHEHHOM JTUCTICPCHUH.

BD-1.4
OTOupaeT npu3HaKU JaHHBIX,
3HAYUMBIC JJIs UCCIICIOBAHUS

[IpuMeHsieT 0CHOBBI METOJIOB OTOOpA MPU3HAKOB U
BBIOMPAET ONTUMATIBHOE TIOJJTHOMHOKECTBO NMPU3HAKOB.

BD-2

(C) Cnocoben ompenensats TpeOboBaHUS K HAOOpaM JaHHBIX JUIS PEIICHUS 3a/1a4 MAITMHHOTO
O6y‘-I€HI/I}I, IpOBOAUTH PA3METKY U aHAJIN3 Ha60p013 JaHHBIX, OHCHUBATh Ka4€CTBO JAHHBIX,
obecreunBaTh HEMPEPHIBHYIO HHTETPALIMIO JTaHHBIX

BD-2.1

Omnpenenser TpeOoBaHUA K
HabopaM M KauecTBY JaHHBIX
JUTS PELICHNUS 33134 MAITUHHOTO
00yueHus

CraBuT 33/1a4y pa3MeTKH U OLICHUBAET Ka4yeCTBO PabOTHI
Pa3METUYHUKOB

DL-4

(C) Cnocoben npuMeHsTh U (W) pa3padaThiBaTh AJITOPUTMBI, METOJIbI K TEXHOJIOTHU

06p360TKI/I CCTCCTBCHHOI'O sA3bIKa

DL-4.2

Onpenenser CTeK TEXHOJIOTUH,
METOJIOB M aJITOPUTMOB JIJIsI
MOCTPOCHHSI ITPOYKTOB C
00pabOTKO# €CTECTBEHHOTO
si3bIKa (JMAJIOTOBBIC CUCTEMBI,
BOTIPOCHO-OTBETHBIC CUCTEMBI,
pEKOMEHIaTeIbHbIC CUCTEMBI H
T.1.)

IToHnMaeT OCHOBHBIE APXUTEKTYPBI CETEH,
UCIIOJIb3YIOIMECS JIsl BEKTOPU3ALMHM TEKCTOBBIX JTAHHBIX:
Word2Vec, Doc2Vec, Glove, FastText, pekyppeHTHble
HEHPOHHBIE CETH U CETH-TpaHCHOPMEPHI (SHKOAEPHI).
CaMOCTOATENBHO HAXOAUT NOAXOAALIYI0 MOAEIb AJIs
BEKTOPHU3aLlUU TEKCTOBBIX JAHHBIX B OTKPBITHIX
HWCTOYHUKAX U MPUMEHUTH €€ JIJIsl IPAKTUYECKOU 3a/1auu

DL-4.3

HMIimeMeHTHpYyET U3BECTHBIE
AJTOPUTMBI, apXUTEKTYPHI U
MoOJIeTTi 00pabOTKH
€CTECTBEHHOIO SI3bIKa HA
peanbHbIX JaHHBIX, CTPOUT
nalmIaifHel 00y4eHus: Mojienei

AnanTtupyet u 1opabaThiBaeT CyIIECTBYIOIINE
apxXuTekTypsl (Hanpumep, fine-tuning BERT, GPT, T5)
10/1 KOHKpEeTHbIE 3a7auu (Ki1accudukalus, reepamnus,
NER). OntumMusupyeT natiaitHel 00paboTKH JaHHBIX U
o0yuenus (yckopenue uyepe3 ONNX, Quantization,
pacnpenenennsie Beraucinenus). Crpout CI/CD-mporeccs
st NLP-mopeneii (TectupoBaHye, MOHUTOPHHT jpeiida




u pa3BepreiBaHus NLP-
CEpBUCOB B MPOAYKTUBHOU
cpene

JaHHBIX ). Pa3zBopadnBaeT CEpPBUCHI B MPOAAKIIH-CPEC
(Docker, Kubernetes, o6maunsie NLP-API). Ymeet
MHTEPIPETUPOBATH OUIMOKU MOJICNICH U yIydlIaTh UX
(ananu3 attention-kapT, OIMOOK MPECKa3aHU)

DL-4.4

Pa3pabatbeiBaeT HOBBIC
aJTOPUTMBI U OMOJIMOTEKH
00pabOTKM €CTECTBEHHOTO
S3bIKa, HOBBIE APXUTEKTYPbI
ITyOOKHX HEMPOHHBIX CETEH U
METO/bI UX 00y4eHus JUIs 33124
aHaJIM3a TeKcTa

CaMOCTOATENBHO IPOBOAUT aHAJIN3 UCCIIEA0BAHUI B
00JacTy MPUMEHEHHUS TITyOOKOTro 00yUeHHs B SI3IKOBBIX
Mozensax u downstream 3aa4ax, UCTIONIB3YIOIUX TaKHUe
MOJIeNU. ATaNTUPYET Pe3yIbTaThl UCCIIEI0BAaHUHN K
MPAaKTUYECKOM 3a1aue

LC-1

(b) Cniocoben mpoBoauTh aHanu3 OU3HEC-MPOOIIEM C OLIEHKOM MEePCIIeKTUBHOCTH MPUMEHEHUS
WU nns ux pemeHus, OCyIecTBISTh TOCTAHOBKY 3aJja4 MalIMHHOTO 00y4YeHus,
dopmynupoBath TpeboBaHus K cucreme NN

LC-1.2
BeiGupaer ontumanbHble
TEXHOJIOT'MH 10J{ KOHKPETHBIE

TpeOOBaHUs MPOEKTA BHEAPECHHS
15041

[IpoBoauT ananmu3 TpeboBaHui (pa3penieHue
POTUBOPEYUH, IPUOPHUTE3AIUs) B TUIaHE BHIOOpA
TEXHOJIOTUU

LC-1.3

['OTOBHT U BeICT JOKYMEHTBI
JUTS peai3aliiy IPOCKTOB B
o6mactu MU

OrneHuBaeT TeXHUYECKHE TPeOOBAaHUS HA OCHOBE
(hopmann30BaHHON TOCTAHOBKHU

LC-4

(C) Crocoben ynpapisTh
MPOIECCOM KH3HECHHOTO IUKJIA
NHU-npoaykTa

LC-4.2.1

KoopauHupyeT u KOHTPOJIUPYET
paboTy KOMaH]I TPOEKTa ¢
LIEJIBI0 TOCTHKEHUS OOIINX
LeJIe MpoeKTa

OcymecTBisieT KOMMYHHKAITUH MEKIY aHATHTHKAMH
JAHHBIX, HKEHEPAMU JaHHBIX, pa3pabOTIMKaAMU,
nmwkenepamu (DevOps, DataOps, MLOps) u
PYKOBOJUTEIISIMU OU3HEC-TIOAPA3ICTICHUI JJIsI yITpaBICHUS
1 MacITabupoBaHusi HHUIIMATHB B o0actu MU

LLM-2

(C) Cnocoben n0o0yuathb, aIanTHPOBATh U ONITUMU3UPOBATh T€HEPATUBHbIE MOJIEIH MO
cnenupuIecKue 3aa4u U yCIOBUS IPUMEHEHUS

LLM-2.1

[Tonnmaet npuHIUIE fine-tune

[Tpumenser fine-tune k mpeg0OyYESHHBIM MOJENSIM Ha
HOBBIX JlaTaceTax

SS-2

(b) Cniocoben ocymiecTBIISITh CBOIO TPYAOBYIO ACSITEIBHOCTD C YUETOM HEOOXOIUMOCTH
3¢ hHeKTUBHON KOMMYHUKAIIUU ¥ B3aUMOJICUCTBUS B paMKaX KOJIJIEKTUBHOU MPOEKTHOM

paboTsl B chepe MU

SS-2.1

O heKTHBHO KOMMYHUIMPYET C
y4aCTHUKAMHU IIPOEKTHOMI
KOMaH/Ibl TIPYU TJIAHUPOBAHUH,
peanusaiyy u aHaluze
pe3yabTaTOB pabOTHI

[Tonnmaet o001y O 11€7Th KOMAH/IBI.

VYuacTByeT B 00CyXICHUH 3a]1a4, KACAIOLINXCsl 00pabOTKH
JAHHBIX, TIOCTPOEHUS MOJIETICH WIIM apXUTEKTYPHBIX
peLIeHuN.

Moxet hopMyITupOBaTh PEUI0KEHUS, OPUSCHTUPYSCH HA
TEXHUYECKYIO CTOPOHY 3a/Ia4H.




Cnocob6en hopmynupoBaTh COOCTBEHHOE TIOHMMAaHUE
3a]1a4 U YTOUHSATH €r0 Y APYTUX

SS-3

(b) CniocobeH ocymiecTBIISTh CBOIO TPYAOBYIO (DYHKIIMIO C YYETOM HEOIPEACTICHHOCTH KaK
CYIIHOCTHOM 4epThl PYHKIIMOHUPOBAHKS HCKYCCTBEHHOTO MHTEIICKTA

SS-3.1

YuuTteiBaeT B pabote
KOTHUTHUBHBIC UCKAKCHUS
YEJIOBEKa U BBISIBIISIET
npens3aroctu cuctem MU,
apryMEHTHPOBAHHO OLICHUBAET
HAJICKHOCTh JIAHHBIX U BBIAYH
nn

PacniozHaéTr oueBUIHBIE KOTHUTUBHBIE HCKAXKEHUS B
paboTe uenoBeka (HampuMep, MOATBEPKICHUE CBOCH
TOYKH 3PEHUS, CJIIETIOE TOBEPUE AITOPUTMY) oOpaliaet
BHUMAaHHE Ha BO3MOXHYIO TTpeaB3aTocTh MU;
BOCIIPUHUMAET HEOOXOAMMOCTh KPUTUUECKH OTHOCUTHCS K
JAHHBIM U pe3yabraTam M.

FC-1

(b) Cniocoben mpoBoAUTh (POHTUPHBIE HCCIIEOBAHUS B 00JIACTH apXUTEKTYP, aITOPUTMOB

MO, OIITUMHU3AlINHU U MaTCMaTHUKU

FC-1.2

PazpabatbiBaeT HOBbIE
APXUTEKTYPbI ITyOOKUX
Helpocereit

3HaeT OCHOBHbBIE COOTBECTBUS B TPUAJIE: APXUTEKTypa-
JaHHbIE-3a]]a4a, CIOCOOCH MO OMMCAHUIO TaHHBIX U 3a/1a4U
noo0paTh ApXUTEKTYpy-0eif3naiiH. AKTUBHO MOJIb3yeTCs
JITOPUTMAaMH aBTOMATH3aLUK MTOJ00pa ApXUTEKTYP

FC-2

(b) Cnnocoben mpoBoauTh (PPOHTUPHBIE UCCIEOBAHUS B 00J1aCTH (PyHIaMEHTAIbHBIX U

T€HEpPaTUBHBIX MOJIENEN

FC-2.3

Hccenenyer u co3gaet MyabTH-
MOJ1aJIbHBIE OOJIBIINE S3bIKOBBIC
mozenu (LLM)

JlooGy4aeT roToBble MyJIbTUMO/IaJIbHBIE MOJIEIH
(Flamingo, LLaVA). CtpouT naitiruiaifHel COTJIacOBaHHsI
JaHHBIX pa3HbIX MOJajbHOCTEN. BriageeT TexHukaMu
0a30BOr0 BRIpaBHUBaHUS MoAanbHOCTeH yepe3 CLIP-
nof00HbIe HKOiepbl. OlIEHMBAET KaueCTBO Yepe3
CTaHJapTHBIE METPUKH (cross-modal retrieval accuracy)

FC-3

(B)Crioco6en mpoBoanTh (HPOHTHPHBIE UCCIIEAOBAHMS B 00IACTH yIIPABICHUS, PEIICHNUS,
areHTHBIX U MYyJIFTHAaT€HTHBIX CHCTEM

FC-3.1
PazpabatbIBaeT anropuT™Mbl
00y4eHHs ¢ IOJIKPEIIEHUEM

Bnaneer ocHoBHbME nipuHIEiaMu Risk-Constrained RL u
Distributional RL. YMeeT npuMeHsATh TOTOBBIC
oubnuoreku (Hanpumep, Stable Baselines3, RLIib) s
HaCTPOMKHU IOJIUTUK C Y4ETOM OIPaHUYCHUN
6e3onacHocTy. [loHnMaeT 6a30Bble METPUKU OLIEHKU
pucka u 6e3omacHoctu B RL

FC-3.2
Uccnenyer u co3naeT areHTHbIE
CUCTEMBI

[Ipumensier ctannapTHble MeTOAbI TpaHchepa (domain
adaptation, fine-tuning) fu1st mepeHoCa MOJUTUK MEKTY
CHUMYJIMPOBAHHBIMU U peajbHBIMU cpenamu. Mcmnonbzyet
TOTOBBIE HHCTPYMEHTHI BUPTYaJIbHON BaJIUALUU
(NVIDIA Isaac, Unity ML-Agents) st
MPEBapUTEIILHOTO TECTUPOBAHUS areHToB. Peannzyet
0a30BbIEe TEXHUKH CHIXKEeHHS domain gap (paHIoMH3aIus
napamMeTpoB cpefbl, noise injection).

FC-3.3
Hccnenyer u co3naer
MYJIbTHAT€HTHBIE CUCTEMBI

[IpumeHseT KitoueBbie KOHIETIUN ar€HTHBIX CUCTEM,
BKJTIOYAS: PACCyXJIeHUS (PU30HUHT) B SI3BIKOBBIX MOJICIISX,
noustue MU arenTa, arent Ha ocHOBE LLM,
BOILIOIICHHEIC M HeBOILIOIICHHEIC ar€HTHI, ar€HTEHL,




HCIIOJIB3YIOINE CTOPOHHUE NPUITOKCHUSA, POJIN arcHTa

6. CrTpykTypa U coepxkaHue

O6m1ast Tpy10EMKOCTh TIPAKTUKHA COCTaBIsACT 6 3ad. exa. (216), B Tom uucie 180 gacoB B
(dbopMe MpaKTHYECKOW IMOATOTOBKHM, WX paclpejiesieHue 1o BHJIaM padOT MpeACTaBICHO B
TaduIe

Bun yue6HoI paboThI Bcero CemecTtphbl
4acoB (dachl)
8
KonTakTHasi padoTa, B TOM 4yncJjie: 24 24

AyauTOpHBbIE 3aHATHA (BCEro) - -

B ToMm uuncne:

3anarus JICKIITMOHHOTI'O THUIIA - -

3aHATHS CEMUHAPCKOr0 TUIA (CEMHUHAPBI, IPAKTUYECKUE

3aHSTHS)
JlaGopaTopHbIe 3aHATHS - -
Nuasi kKoHTaKTHasA padoTa: 24 24
KoHnTtpoisb camocrositenbHOM pabotel (KCP) - -
[Tpomesxxytounas arrectamus (MMKP) 24 24
CamocTosiTesqbHasi padoTa (Bcero) 192 192
[TpopaboTKa TEOPETUUCCKOI'0 MaTepraia 80 80
BrinonHeHue npakTHueckux 3ajaHui (moaroroska otuera) | 100 100
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 12 12
KoHnTtpoas:
IToaroToBka K 3K3aMeHy -
OO0mas Tpy10eMKOCTh gac. 216 216 - -
B TOM YHCJIe KOHTAKTHAS 24 24
padora
3a4. e/l 6 6

Conep:xaHue pa3enoB IporpaMMbl IPAKTUKYU MIPECTABICHO B TaOIHLIEe

Paznens (3Tamnel) npakTUKU
Ne | mo Bugam nmpou3BOACTBEHHOM
n/n NesITeIbHOCTH, BKIIIOYast
CaMOCTOSTENbHYIO padoTy

Conepxxanue pazaena

IToaroroBUTEILHBIN dTANI

1. O3HaKOMUTEIbHAS O3HakoMJICHHUE C LIETAMH, 3aJJa4aMU, COJICPIKAHUEM U
(ycTaHOBOYHAs) JEKIIU, OpraHu3aIMoHHBIMU (hopMamu (BU) MPAKTHKY;
BKJIFOYAsi MHCTPYKTAXK IO N3yueHue npaBuil BHyTPEHHETO paCcIOPSIKa;
TEXHUKE 0€30MacCHOCTH [IpoxokaeHne MHCTPYKTaXKa MO TEXHUKE
Paznaua yueOHbBIX 330249 0€301acHOCTH

[Tonyuenue yueOHBIX 3a1a4

2. N3ydenue cnenuanbHON
JAUTEpaTyphl U APYyroit [IpoBenenue o630pa myOauKaIuii no Teme
HAaY4YHO-TEXHUYECKON MaTeMaTUYECKUX METOJI0B U MOJAENIEN

HH(POPMALIMK O JTOCTHIKEHUSIX




OTCUYCCTBCHHON U
3apyOeKHOW HAYKH U
TEXHUKH B COOTBETCTBYIOILCH
00J1acTH 3HAHUH

JKCIepPUMEHTAJIbHBIN (YueOHblii) 3Tan

3. Pab6ora Ha pabGouem wmecte, | PaboTa ¢ ncrounnkamu nHGOpMauu 1Jis
cbop MaTepuaIoB HaXO0KJICHUS aJITOPUTMA PEIICHU 3a1aun
4. Pa3paboTtka aJropuT™Ma
Pa3paboTka anroputma pemeHus 3a1aqu
peleHus 3a1auu
5. [IporpamMmmupoBanue
[TporpammupoBanue pa3pabOTaHHOTO arOpUTMa
pa3paboOTaHHOTO AITOPUTMA
6. [IpoBenenue TectoBoro | OTiaaka mporpaMMBl, pelaroniell MOCTaBICHHYIO
3aITycKa MporpaMmbl IPOU3BOICTBEHHYIO 331249y
IMoaroTroBKa 0TYETA N0 NMPAKTHKE
7. O6paboTka u | CamocrosTenbHas paboTa 10 COCTABJICHUIO U
cHUCTeMaTH3alus MaTepuana, | OQOPMIICHHIO OTYETA IO PE3yJIbTaTaM MPOXOKICHHS
HaIMCaHHue OTYeTa POU3BOICTBEHHOH MPAKTHUKE

[TponomKUTENBHOCTh KAXIOT0 BUaa paboT, MPEeTyCMOTPEHHOTO IUIAHOM, YTOYHSETCS
CTYJICHTOM COBMECTHO C PYKOBOJUTEIIEM MPAKTUKH.

o uToram NpakTUKH CTYACHTAMH O(POPMIISICTCS] OTYET, B KOTOPOM HM3JIaratoTCs pe3yIbTaThl
MIPOICIIAHHOM paObOThI U B CHCTEMATU3MPOBAHHOM (hOpPME MPUBOIUTCS 0030p OCBOSHHOI'O HAYYHOT'O
Y PAKTHYECKOr0 MaTepuaa.

®dopma 0TIETHOCTH - TP PEePSHIMPOBAHHBIN 3a4ET C BHICTABJICHUEM OIICHKH.

7. ®opMbl 00pa30BaTEILHOM 1eATEJILHOCTH B X0/1€ NIPOXO0KICHUS
00y4AIOLIMMHCS NPAKTHKH

[IpakTuka npoBOAUTCS:

B (opme KOHTaKTHOW pabOThI OOyYAIOUMXCA C PYKOBOAHMTEIEM TMPAKTUKH OT
YHHMBEpCHUTETa BKIIOYAET B ce0sl MPOBEIEHNUE YCTAHOBOYHOM M 3aKIIOUMTEIBHON KOH(EPEHIIHIA,
cocTaBiieHHe pabodero rpaduka (MjaaHa) IPOBEACHUS MPAKTUKU, pa3pad0TKe WHIANBUIYATbHBIX
3aJlaHui, BBIMOIHIEMBIX B MEPHOJ MPAKTUKH, OKa3aHHE METOAMYECKON MOMOIIM MO BOIPOCaM
MPOXOXKIACHUSI ~ MPAaKTHKH, OCYLIECTBIEHHWE  TEKyLIETO  KOHTPOJISI  YCIIEBAEMOCTH |
MPOMEKYTOYHOM aTTECTALlUH;

B (opMe MpPaKTUYECKOM NOArOTOBKUM IIyTEM HEMNOCPEACTBEHHOI'O BBINOJIHEHUS
00y4JaromuMuCsl ONpEENIEHHbIX BHUJOB padOT, CBSI3aHHBIX ¢ Oyaymed mnpodeccrnoHanbHON
NEeSATENbHOCTbIO;

B (hopMe caMOCTOATEIbHON paboThl 00YUYaOIINXCS;

B (opme KOHTaKTHON pabOThl OOyYarOUMXCA C PYKOBOAMTEIEM TMPAKTUKH OT
UHYCTPHAJIBHOTO MapTHEpa, MHCTPYKTaka 00ydaroIuXcsl 110 O3HAKOMIJIEHHUIO C TPEOOBAHUSIMU
OXpaHbl TpyJAa, TEXHUKU OE€30MacCHOCTH, IMOKAPHOM OE30IaCHOCTH, a TaKXe C IpaBUIaAMU
BHYTPEHHETO TPYJIOBOTO PACMOPSI/IKA, COITIACOBaHUE MHIAWBHIYaJbHbIX 3alaHUM, COIepKAHUS U
IUIAHUPYEMBIX ~ PE3yJdbTaTOB TMPAKTUKH, OCYIIECTBICHHUE KOOPAMHALMOHHOW paboThl W
KOHCYJIbTUPOBAHUSA OOYYAIOMIMXCS B TMEPHOJ TMPOXOXKICHUS MPAKTHKH, OLEHKA pe3yJIbTaTOB
MPOXOXKACHUS MPAKTUKHU.

8. ®opMBI 0TYETHOCTH NPAKTHKH.

B kauecTBe OCHOBHOW (POPMBI OTYETHOCTH IO MPAKTUKE yCTAHABIUBACTCS MHUCHMEHHBIN
OoT4eT. MakeT oT4eTa o NPaKTUKE MIPUBEAEH B MPHUIIOKEHHH.



B kauectBe OCHOBHOW (POPMBI OTYETHOCTU IO IMPAKTUKE YCTAHABIMBAETCSI MHUCbMEHHBIN
OTYeT.

B otyeT no npakThke BXOJSIT:

1. OTyeT 1o npakTuke.

2. JIHEeBHUK MpPOXO’KAEHHUS BBIE3JHON MPaKTUKU (MpH BbIOOpE OOYyyarOIIMMCS BBIE3IHON

(bOopMBI IPOXOKIAEHHS PAKTHKH).
3. VHauBuayanbHOE 3aJjaHKe, BBITOIHIEMOE B IEPUO/]] TPOBEACHHS IPAKTHKH.
4. OUEeHOYHBIHN JUCT PE3yJIbTATOB MPOXOXKICHHSI TPAKTUKH.

OTyer O TpPaKTHUKE CONEPKHUT CBEICHHS O KOHKPETHO BBITIONIHCHHOW pPaboTe B IEPHOT
MPAKTUKU, PE3YJIHTAT BHIMOTHEHHUS UHIMBUYaIbHOTO 3a/1aHHUS.

OT4eT A0JKEH BKIIOYATh CJIEAYIONIME OCHOBHbBIE YaCTH:

TUTyIbHBIH JIUCT

OrnagJienue,

BBenenme: 1enp, MecTo, Jara Hadajda M NPOAOJDKHTENIBHOCTh IPAKTUKU, IEPEUYEHb
OCHOBHBIX pa0OT ¥ 33JJaHHI, BBITOJHSIEMBIX B TIPOLIECCE MTPAKTHKH.

OcHOBHAs1 YaCTh: OTMCAHUE OPraHU3AlMK PAOOTHI B MPOIECCE MPAKTUKH, MPAKTHYSCKUX
3a/1a4, pelaeMbIX CTYJEHTOM 3a BpeEMsI POXOKIACHUS ITPAKTHUKH.

Pasmem 1. ..o,

L2,

Pazmen2. ..................

2.0

L2

3akiiloueHne: HEoOXOJMMO OIMCaTh HAaBBIKM W YMEHUs, NPUOOPETCHHBIC 3a BpeMs
MNpakKTUKU W CACIAaTb WHAWBUAYAJIbHBIC BBIBOABI O HpaKTquCKOfI 3HAYUMOCTH JIA ce0st
IPOBEACHHOT'O BHIa IPAKTUKH.

Cnmcok ucnoIb30BaHHOM JIUTEPATYPhbI

IIpuiioxkenus

OT4er MOXET OBITh WITIOCTPUPOBAH TaOJMIAMHU, rpaMKaMH, CXEMaMH, 3alOJHEHHBIMU
OJaHKaMU, pUCYHKaMH.

TpeGoBanus K 0TYETY:

* TUTYJIBHBIN JINCT JAOJIKEH OBbITh 0(POPMIIEH B COOTBETCTBUHM C TPEOOBAHUSIMU;

* TEKCT OTYETa JOJDKEH ObITh CTPYKTYpUPOBAH, HA3BAHUS PA3/IEIOB U MOAPa3/I€iI0oB T0JIKHbI
HUMETh HyMEpPALUIO C YKa3aHHUEM CTPaHUIL, C KOTOPBIX OHU HAYMHAIOTCS;

* HyMepalus CTpaHUL], TaOIHIL U IPUI0KEHUH JOJIKHA OBITh CKBO3ZHOM.

* TekcT orueTa Habupaerca B Microsoft Word u medataeTcs Ha OAHON CTOpOHE
CTaHAapTHOTro Jucta Oymaru gopmarta A-4: mpudt Times New Roman — oObr4HBIHA, pazmep 14 nT;
MEXIYCTPOUYHBIA MHTEPBAJT — MOJYTOPHBII; JIEBOE, BepXxHee U HkHee — 2,0 cm; npaBoe — 1,0 cm;
abzan — 1,25. O6bem oTyeTa JOIKEeH ObITh: 5-15 cTpaHull.

[Ipu BBIOOpe OOyYaroIMMCS BBIC3AHOM (OPMBI HMPOXOKAECHUS IMPAKTUKU 3arloJHSIETCS
JTHEBHUK TPOXO’K/IEHUS BBIC3THOM MTPAKTHKH, B KOTOPOM OTpakaeTcss MH(OpPMaIys O BHIIOTHEHHOH
CTyJICHTOM padoTe.

Ilepeuens 3aaHuii U IUTAHUPYEMBIX PE3yJIbTATOB MPOXOXKICHUS MPAKTUKU OTpa)kaeTcs B
WHJIMBHUTyaIbHOM 33/IaHUH, BbIIABAEMOM PYKOBOJUTENIEM MPAKTHKH.

OneHka pe3ynbTaToB pabOThl 00YYarOIIETOCs] OTpaXkaeTCss B OLEHOYHOM JicTe. B cityuae
nposenenus npakTuku BHe PI'BOY BO «Ky6I'Y» obmias oneHka BBICTABISETCS PYKOBOAUTEIEM
NPAaKTUKU OT OpraHu3alliy, Ha 0a3e KOTOpOoW MpOoBOAMIACH MpakThKa. OLIEHMBAaHUE PE3YJILTATOB
OCBOEHMSI KOMIIETEHLIMH IPOBOANTCS PyKOBOAUTEIIEM OT BY3a.




9. O0pa3oBaTe/ibHbIe TEXHOJIOTMH, HCIIOJIb3yeMble Ha NPAKTHKeE.

Ilpn mpoBeneHNM NPAKTUKUA HCIHOJB3YIOTCS 00pa3oBaTelbHbIE TEXHOJIOTMM B (opme
KOHCYJIbTallMd PYKOBOAUTENECH MNPAKTUKA OT YHUBEPCUTETA W PYKOBOAUTENECH MNPAKTUKA OT
npo(UIBHOM OpraHu3aluy, a TAKXKE B BUJIE CAMOCTOSTEIBHOM PabOThI CTyJCHTOB.

Kpome TpamuimoHHblx 00pa3oBaTeNbHBIX, HAy4YHO-HUCCIIEI0OBATEIILCKUX TEXHOJIOIUH,
UCTIONB3YEMBIX B TIPOIECCe IMPAKTUYECKOW JESITeIbHOCTH, MCIOIB3YIOTCS U HHTEPAKTUBHbBIE
TEXHOJIOTHH (aHATHU3 U Pa300p KOHKPETHBIX CUTyallUi, IOJrOTOBKA Ha X OCHOBE PEKOMEHIAIINIT) €
BKJIFOUEHHEM NIPAKTUKAHTOB B aKTMBHOE B3aMMO/ICHCTBHE BCEX YUaCTBYIOIIMX B IIPOLIECCE JIETIOBOTO
OOIIEHHS.

[IpakTika HOCUT yueOHBII XapakTep, IPU €€ NPOBEICHUN UCTIONbB3YOTCA 00pa30BaTENIbHbIC
TEXHOJIOTHH B (hopMe KOHCYJIbTAIMi MpenojaBaTesieii—pyKoBOAUTENCH MPaKTUKU OT YHUBEPCUTETA
U pyKOBOJMTENEH MPAaKTUKK OT OPraHU3alHii, a TakoKe B BUJIE CAMOCTOATENIbHON pabOThI CTYICHTOB.

Kpome TpamuimoHHbIX 00pa30oBaTeNbHBIX, HAyYHO-HUCCIIEI0OBATEILCKUX TEXHOJIOTHH,
UCTIONIB3YEMBIX B IIPOLECCE IPAKTUYECKOW JESITEIbHOCTH, MCIOIB3YIOTCS U HHTEPAaKTUBHbIE
TEXHOJIOTHH (aHAIU3 U Pa300p KOHKPETHBIX CUTyallui, IOJrOTOBKA HAa X OCHOBE PEKOMEHALNIT) ¢
BKJIFOUEHHMEM NIPAKTUKAHTOB B aKTBHOE B3aUMO/IEHCTBHE BCEX YUACTBYIOIIMX B IIPOLIECCE JIEIIOBOTO
OOIIICHHUS.

OOpa3zoBaTenbHble TEXHOJIOTMM MPH TMPOXOXKIEHWH MPAKTUKM BKIIOYAOT B  ceOs:
MHCTPYKTaX IO TeXHMKe O€30IaCHOCTH; IIEPBUYHBIA MHCTPYKTaX Ha padodyeM Mecre,;
OpraHy3alMOHHO-UH(OPMALIMOHHBIE TEXHOJOTMU (IPUCYTCTBUE Ha COOpaHMSX, COBEIIAHMSIX,
«IUTaHEpKax», HapAJax U T.I.); HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU (MH(opManus
n3 MHTepHeT, paguo U TeNeBHJAEHMS; ayauo- WU BHIeOMaTepualibl; paboTy B OubnnoTeke
(yTouHEeHHME COAEpXKaHUS YYEeOHBIX M HAay4dHbIX HpoOieM, Npo(ecCHOHANBHBIX M HAyYHBIX
TEPMHUHOB, OSKOHOMHMYECKMX UM  CTATUCTUYECKMX IIOKa3aTeJed, H3yueHHEe COJCpIKaHUA
rOCYJJApCTBEHHBIX CTAHAAPTOB IO O(GOPMIICHUIO OTYETOB O HAyUYHO-HMCCIIEIOBATENbCKON padoTe u
T.IL.)

HayuHno-uccienoBaTenbckue TEXHOJIOTHH MPU MPOXOXKIEHUH MPAKTUKU BKIIOYAIOT B CeOs:
oIpesielieHue MpoOsieMbl, 00bEKTa M TMpeIMeTa HCCIEeIOBAHUS, NMOCTAaHOBKY 3a/aul; pa3paboTKy
WHCTPYMEHTApHS HCCIIeIOBaHuUs; cOOp, 00paboTKa, aHATH3 U MPEIBAPUTEIBHYIO CHCTEMATH3AIHIO
(haKTHYECKOTO M JIMTEPaTypHOrO MaTepHalia; HCIIOIh30BaHWE WH(POPMAMOHHO-AHATUTHYECKUX
KOMIIBIOTEPHBIX IPOTpaMM H TEXHOJOTWH; (OPMYIHpOBaHHE BBIBOJIOB IO OOMIEH YacTu
MPOTpaMMBbI IPAKTUKHU; SKCIIEPTU3Y PE3YIbTATOB MPAKTUKHU (O(POPMIIEHHE OTUYETa O PAKTHKE).

10. YueOHO-MeTONNUYECKOE O0ecledeHne CaMOCTOSITeIbHOW padoThl CTYJIEHTOB Ha
NMpaKTHKe

Y4eOHO-MEeTOIMYECKMM  00€CleYeHHEM CaMOCTOSITENTbHOM  PabOThl  CTY/JEHTOB  IpU
MIPOXOXKICHUH MPAKTUKY SIBIISTIOTCS:

1. IIpou3BoaCTBEHHAS IUTEPATYypa;

2. HopmaTtuBHBIE TOKYMEHTBI, PETJIAMEHTUPYIOIIUE IPOX0KICHHUE MIPAKTHKU CTYICHTOM;

3. Metoanueckue pa3pabOTKH JJsi CTYJECHTOB, ONPEACNSIONME MOPSIOK MPOXOKACHUSI U
COJIEpKAHME TPAKTUKH TI0 MMOJTyYEHUIO MPO(PEeCCHOHATBHBIX YMEHHH.

CamocrosiTenbHas padoTa CTyICHTOB BO BPEMsI IPOXOKICHHS MPAKTUKHA BKITIOYACT:

— OdopmieHre UTOrOBOro OTYETA TIO TIPAKTUKE.

— AHanu3 Hay4yHBIX MyOJHMKALMU IO 3apaHee OIpeNeTIEHHOW PYKOBOMUTEIEM MPaKTHKH
TeMe;

— AHamu3 u 00paboTKy MH(OpMAIMK, MTOTYYSHHOW UMHU TIPH TPOXOXKACHUH MPAKTUKU TIO
MOJTYYCHHIO PO (HECCHOHAIBHBIX YMEHHIA.

— PaboTty ¢ HayyHOH, TPOX3BOACTBEHHON U METOINYECKON JTUTEPATYPOH,

— Pabora ¢ koncnektamu ek, I6C.

— U T.JI.



Jlnst caMoCTOSITeNIbHOM paboThl NPEeACTAaBISAETCS ay IMTOPUS ¢ KOMIBIOTEPOM U JIOCTYIIOM B

WHTepHeT, K 2IeKTPOHHOM OMOIHOTEeKe By3a U K MH(MOPMAIIOHHO -CIIPABOYHBIM CHCTEMAM.

11. OnenoyHsble
00y4aIoIIUXCH 10 NPAKTHKeE.

MaTepHUAJIbI

A TPOBedeHHs TPOMEKYTOUHOIH aTTecTaluu

CTpyKTYypa OlIEHOYHBIX CPEACTB VISl TEKYLIeil U MPOMEKYTOUYHOM aTTecTAluu

Onucanue
Pa3nensl (9Tambl) MpakTHKX 1O rnokasarelyei u
No BHUJaM ITPOU3BOJICTBEHHOU ®opmbl KPUTEPUEB
i JeSATETbHOCTH, BKITIOYas TEKYILETo OIICHUBAaHMS
CaMOCTOSITENIbHYI0 paboTy KOHTPOJIb KOMIIETeHIINH Ha
o0y4aromuxcs Pa3IMYHBIX dTanax
X GOpPMHUPOBAHUS
IHoaroroBUTEILHBIN ITAI
1. OznakomutenbHas (ycraHoBouyHasi) | SS-2 [IpoxoxneHue
JIEKIIMS, BKIIIOYasl HHCTPYKTaX 10 MHCTpYKTa)xa 1o
TEXHHUKE 0€30MacHOCTH 3anmcn B TEXHUKE
KypHaie
Pa3znava yueOHbIX 33724 Oe3omacHoCTH
WHCTPYKTaXa.
N3yueHne npasui
BHYTPEHHETO
pacnopsiika
2. N3yueHune crienanbHON [IK-1
JUTEPATYphl U APYTrOi HAYYHO- [IK-2
TEXHUYECKOW UH(MOPMAIIH O IK-3
NOCTHIKEHHUSIX OT€YECTBEHHON U SS-2
3apy0OeXHOW HAYKU U TEXHHUKH B SS-3
COOTBETCTBYIOIICH oOnacT 3Hanuii | BD-1
BD-2 [IpoBenenue
MF-3 CobecenoBanu 6
MF-7 e oosopa
DIL-4 My OJTMKAITI
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3
3. IKCIEePUMEHTAJIbHBbIH (Y4eOHbIi)
Tan
4. PaGora Ha pabouem wmecte, c6op | I1K-1
MaTepHUalIOB [IK-2
ITK-3
SS-2 O3HakoMIIEHHE C
SS-3 LICJISIMH, 3aJI1a9aMu,
BD-1 COZIEpKAHUEM U
CobecenoBanu
BD-2 OpraHU3alMOHHBIM
MF-3 © u popmamu
ME-7 IIPOU3BOJICTBEHHOMN
DL-4 MIPaKTUKHU
LC-1
LC-4

LLM-2




FC-1
FC-2
FC-3

Pa3zpabotka anroputma peleHUs
3a7a4u

[IK-1
I1K-2
I1K-3
SS-2
SS-3
BD-1
BD-2
MF-3
ME-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3

BBIIIOJTHCHUE
WHJIUBHTyaTbH
BIX 3aJIaHUI

Paznen otuera mo
MPaKTUKE

IIporpammupoBanue
pa3pabOTaHHOTO aJIrTOpUTMA

IIK-1
[IK-2
I1K-3
SS-2
SS-3
BD-1
BD-2
MF-3
MEF-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3

BBINIOJTHEHNE
WMHIMBUYaJIbH
BIX 3aJIaHUI

Paspnen otuera nmo
MPaKTHKE

IIpoBeicHME  TECTOBOIO  3aIlyCKa
IIPOrPaMMBbI

IIK-1
[IK-2
I1K-3
SS-2
SS-3
BD-1
BD-2
MF-3
ME-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3

BBIIOJIHEHHE
WHAUBUIyaJIbH
BbIX 3aJJaHUI

Paspnen otyera no
HpAKTHUKE

IToaroroBka oT4yeTa MO NMPAKTHKE




IIK-1
[IK-2
I1K-3
SS-2
SS-3
BD-1
BD-2
MF-3
MEF-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3

0. O6paboTka W  cUCTEeMaTH3aLHS
MaTepHalia, HalMCaHue oOTIeTa

IIposepka
oopmieHHS
oT4yeTa

OtyeT

Texynmii KOHTPOJb IPEAIONIAracT KOHTPOJIb €XKEIHEBHOM IOCEHIAEMOCTH CTyJIECHTAMHU
pabo4rx MeCT B OpraHM3ally U KOHTPOJIb IPABUIIBHOCTH (POPMUPOBAHUS KOMIIETECHLIUH.

ITpomMeKyTOUHBII KOHTPOJIb MPEoIaraeT NpOBeAeHHE 110 OKOHYaHUH PAKTUKU POBEPKH
otyeta. OTueT 00sA3aTENBHO MJOJDKEH OBbITh 3aBEpPEeH IMOANMCHIO PYKOBOIMTENS NPAKTUKH OT
YHUBEPCHTETA U OT NMPO(UIBHON OpraHu3aluy (B Cilydae MPOXOXKJICHHS MPAKTHKK B MPOQUIBHOM
OpraHu3aIliHN).

Kon OcHOBHBIE IPU3HAKU YPOBHS
No YpoBHU N
o/ cOPMUPOBAHHOCTH KOHTPOJIUPYEMOM (IecKpUINTOpHBIE XapaKTEPUCTUKH )
i KOMIIETEHIINH KOMICTCHILITH
(n1m ee yacTH)
1 | IToporoBslii ypOoBEHB ITK-1 YMETb pellaTh CTaHAApPTHBIC 3aa4u
(ypoBenb, oOs3arenpHbiil | [1K-2 npo¢eCcCHOHATBEHOMN 1S TeTbHOCTH
JUTSI BCEX CTYJICHTOB) [1K-3 BIIaJIeTh 0a30BBIMH HaBbIKAMU
SS-2 IPOrpaMMHUPOBAHHUS
SS-3
BD-1
BD-2
MF-3
ME-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3
2 | IloBpuuenssii yposeus | I1K-1 3HaTh UHPOPMALIMOHHBIE TEXHOJIOTUU
(0 OTHOIIEHHUIO K I1K-2 YMETb CTPOUTH ONITUMAJIbHBIE
MIOPOrOBOMY YPOBHIO) [1K-3 AJTOPUTMBI PELIEHUS IS
SS-2 MOCTAaBJIEHHOM MPON3BOICTBEHHON
SS-3 3a1a4u
BD-1 BJIaJETh yriayOlIeHHBIMU HABBIKAMH
BD-2 NIpOrpaMMUPOBAHUA
MF-3




ME-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3

3 | [IponBunyThIli ypoBenb | [1K-1 YMETh PEIIaTh CIOXKHBIE 3a]1a491
(TI0 OTHOIIIEHHUIO K [TK-2 npodeccnoHanbHON AesITeTbHOCTH
noBbIIeHHOMY ypoBHIO) | [1K-3 BJIAJICTh YI1yOJE€HHBIMU HAaBBIKAMU
SS-2 IPOrpaMMHUPOBAHHUS

SS-3
BD-1
BD-2
MF-3
ME-7
DL-4
LC-1
LC-4
LLM-2
FC-1
FC-2
FC-3

NupuBunyanbHble 3amaHus Ui TPOBEICHUS MTOTOBOTO KOHTPOJISL pPE3yIbTaTOB
MPOXOKICHUS TPAKTUKH ONPEETAIOTCS KeiicaMi HHAYCTPHATbHBIX MapTHEPOB.

KEMCBI ot Kpachonapckoro otaesnenns Ne 8619 ITAO «Coep6ank»
1. 'enepaTuBubiii UU 14151 aBTOMATHYECKOT0 COCTABJIEHNS HHBECTULIMOHHBIX 0030pOB

Onucanue:

Ananutuku Coepa exeTHEBHO COCTABISAIOT AECIATKU AHATUTUYECKUX U HHBECTUL[MOHHBIX
0030pOB 10 phIHKaM, KOMIIAaHUSM, MAaKpOAIKOHOMHUKeE. 3a/iaya — uccie1oBaTh npumeHenrne LLM
JUISl TEHEepaluy KPAaTKUX CBOJIOK M aHAIMTHYECKUX OTYETOB HA OCHOBE BXOJHBIX JaHHBIX:
Oup>KkeBble KOTUPOBKU, MAKPOIKOHOMHUUYECKUE NTOKA3ATEIH, PHIHOYHBIE COOBITHSL.

easn:
Pa3zpaboTraTs HHCTpYMEHT, CHOCOOHBIH MO CTPYKTYPHUPOBAHHBIM IAHHBIM U KPATKOMY OTTHCAHUIO
(hopMHUpPOBaATH MHBECTUIIMOHHBIN 0030P B I€IOBOM CTHIIE.

O2xupaemMbliil pe3yJbTar:
Monens, reHepupyolas anaautuueckue Teketol uinHoi 500—1000 cnoB ¢ pa3aenamu «o630p
COOBITUI», KPEKOMEHIALII», «IIPOTHO3bD», 0(OpMIIEHHbIE B (popmarte GaHKa.

2. HJITI-ana/u3 :xaj100 KJIMEHTOB B ¢CBO0OAHOM dopme
Onucanue:

B pamkax ximenTckoro cepuca CoepbaHk oOpabaTeiBaeT 0OpalieHus U3 4aToB, MOOMIBHOTO
MIPUIIOKEHUS U KaI00HOM (hopMmbl. TpedyeTcst MOCTPOUTh MOJIENb CEMAHTHUECKOTO aHAIH3a,



BBLACIAIONIYIO CYTh 06pameHm{, OonpeCaACIAI0IYO TOHAJIBHOCTD U TIOTCHIIMAJIBHY IO CCpBéSHOCTB
HMHIUJICHTA.

Hean:
ABTOMaTH3MPOBATH KIaCCU(PUKAILMIO OOpalleHui A1 yCKOPEHHs MapIIpyTU3allii U BbISBICHUS
MOBTOPSIONIMXCS OOJEBBIX TOYEK B MPOAYKTAX U MpoIeccax.

O2xupaemMblii pe3yJibTaT:
[IporoTun Mmonenu, aBTOMaTUUECKH BBIACISIONIECH TeMBblI kasiod (Hanmpumep, «oInoKa B
MIPWIOKEHUN», «IBOMHOE CIIMCAHUEY ), UX IMOLUOHAJIbHYIO OKPAaCKy U KPUTUYHOCTb.

3.I'enepanus cueHapueB GUIIMHIOBBIX UCEM /sl 00y4YeHHs COTPYIHUKOB

Omnucanue:

bank nmpoBoaut kubepydeHusi, BKIOYAsl PACCHUIKY TECTOBBIX (PUIIIMHTOBBIX MTUCEM COTPYIHUKAM
JUIS1 TIOBBILIEHUS UX YCTOMYMBOCTH K COLIMAIbHBIM aTakaMm. [IpoekT npeanonaraer
HCII0JIb30BaHUE TeHEePAaTUBHON MOJIEH ISl CO3JaHUS PeaTuCTUYHBIX (PUITMHTOBBIX MHCEM
pa3nuyHbIX TUNOB (Moaaenbhubie cueta, HR-3anpocer, UT-nmognepxka).

eas:
Co3znatbk reHepaTop, ClIoCOOHBIM Ha OCHOBE 3aJIaHHBIX MTapaMeTpoB (TeMa, CTHJIb, YPOBEHB
yIpO3bl) CO3/1aBaTh TCKCThI (PHUINMHTA JJISI TPEHUPOBOK.

O2xupaemMblii pe3yJbTar:
Ha6op pa3zHooOpa3HbIX MpruMepoB (PUIIMHTA U OLICHKA UX Y()(OEKTUBHOCTH 1O PEaKIIUU
COTPYJIHUKOB, a TaK)Ke KIacCUpHUKAIUs MOJIEIeH yrpo3.

4. MyJbTHMOJAJbHbIA ACCUCTEHT /151 0AaHKOBCKHMX OT/IeJIeHUI

Onucanmne:

dusnueckue OTACIICHUA C6ep6aHKa BHCAPAKOT MHTCPAKTHUBHBIX KOHCYJIBTAHTOB.
IIpennosaraercs cozganue myiabtumonanbHoro Ml-accucrenra, KOTOpbI BOCIIPUHUMAET peUb
U BU3yaJbHO OPUEHTHPYETCS B IPOCTPAHCTBE (PACMIO3HAET KIIMEHTA, TOKYMEHTHI, OaHKOMATHI), a
TaK)XK€ OTBEUACT T'OJIOCOM.

easn:
Pa3zpaboTaTh 6a30BBIi MPOTOTHUII, UMUTHPYIOUTHI (PYHKIIMOHATBLHOCTh ITOMOIIIHUKA: OTBETHI HA
THUITIOBBIC 3aIIPOChI, BU3YyaJIbHBIC ITOACKA3KHU, HAaBUT'allUA 110 OTACJICHUIO.

Oxxuaaemplii pe3yJbTaT:
HuTepakTuBHAs MOJEINb, 00BbEINHSAIONIAS TOJIOCOBOW BBOI, 3pUTEIHHOE BOCIIPUATHE (HAIpUMED,
QR-ko1 macmopTa), TEKCTOBBIN BBIBOJI M )KECTOBYIO PEAKITHIO.

5. O0BbACHUMOCTb U KOHTPOJIb TeHEPATHBHBIX Moj1eJell B 0ankoBckom U

Omnucanue:

bank axtuBHO ucnons3yer LLM u NLP-cepBucs (B uat-60Tax, reHepanuu mabjioHOB OTBETOB,
aBTOOTBETaX Ha e-mail), 0JHaKO BCTaeT BOMPOC: KaK OOBSACHATh U KOHTPOJIUPOBATH MOBEACHNE
TaKUX MoJiesiel, 0COOCHHO B IOPUANYECKH 3HAUMMbIX KOMMYHHKALUAX ?



easn:
HccnenoBaTts moaxoapl kK TpaccupoBke pemennii LLM (Hanpumep, uepes JorupoBaHue
reasoning chain, mocT-GuIbTPALMIO OTBETOB, BCTPOCHHBIC PABUIIA).

O2xupaemMblii pe3yJbTar:
Konmnenius cuctems! explainability + compliance-moaynisi, 00ecrieunBaroIero COOTBETCTBHE
reHepaluy CTaHaapTaM OaHKa U PETyJISITopa.

6. l'enepanus mo/1b30BaTEeIbLCKUX CLHIEHAPHEB PA00ThI B MOOMJIBLHOM NMPUJIOKEHUH

Onucanmue:

bank xoueT UCIOJIL30BATE FCHepaTI/IBHHﬁ nn JJIA 6I)ICTpOI71 CUMYJIALHU ITOJIB30BATCIIbCKUX
CIIEHapUEB — HAMPUMED, KaK KIHUEHT 0(hOopMIISET BKJIa, IEPEBOIUT CPEICTBA, TTOIYUYaET
YBEJIOMJICHHE O PUCKE MOIIIEHHUYECTBA.

ean:
Pa3paboTtaTh reHepaTop MomaroBeIxX CIIEHapUEB MOJIb30BATENBCKOTO TIOBEACHUS C
BapUATHBHOCTHIO (MOJIOJION KIUEHT, meHcuouep, UIT).

Oxxuaaemplii pe3yJbTaT:
Ha6op aBTomMaTnuecku crenepupoBaHHbix UX-ciieHapreB, 0(DOPMIICHHBIX B BUJIC CIICHAPHCB
1 QA nnm UX-ucceiieqoBaHUM, ¢ JOTMKON ACHCTBUM U TUIMMYHBIMH OIMMOKAaMU ITOJIH30BaTEeIIs.

7. I'enepauus synthetic data nist 0aHKoBCKUX MoeJiei

Onucanue:

Mopenu B Coepe TpeOyrOT 00IbIIIOTo 00bEMa TPAH3AKIIMOHHBIX U KITUEHTCKUX JaHHBIX,
KOTOpBIE HeJIb35 UCTIOIB30BaTh HANPAMYIO U3-3a TpeOoBanuii [Ib u ®@3-152. 3agaua —
pa3pa60TaTb MCTO/J I'CHCPpAIUN CUHTCTUYCCKUX 6aHKOBCKI/IX JaHHBIX, MAKCHUMAaJIBHO 6JII/13KI/IX K
p€anbHBIM II0 paclpencI€HUIM U IIOBEIECHUIO.

Hean:
Co3nmate Oe3omacHsIi pipeline reHepanuu TaHHBIX (HalpuMep, TpaH3aKIui, Tpoduiei
KJIMEHTOB, 11a0JIOHOB PacX0/10B) ISl 00yUYEHUsI MOAEIIEH.

Oxuaaemplii pe3yJibTaT:

CHHTETHYECKHH 1aTaceT U OTYET O MeTpUKax MpuommkEHHOCcTH K peanbHoMy (TSNE, K-L
divergence u 1p.), ¢ OLIEHKOW IPUTOHOCTH JUIsl 00yUYEHUsI CKOPUHIOBBIX MJIM aHTU(DPOI -
MOJEIEH.

8. Monenpb anajin3a MHBECTUIHOHHOI NMPUBJIEKATEIHLHOCTH MaJI0ro Ou3Heca

Onucanue:

bank akTHBHO pa3BUBAET KPEIUTOBAHUE U MHBECTULIMOHHBIE HHCTPYMEHTHI JIJIsl MAJIOro 1
cpennero npeanpuHumMarenbctBa (MCII). TpeOyercs co3aaTh MOJEb, KOTOpPast HA OCHOBE
OTKPBITHIX U OAHKOBCKUX JTAHHBIX (BBIPYYKa, paCXOIbl, TUII AESTEIbHOCTH, OT3bIBBI, OHJIAHH -
aKTUBHOCTb) OLICHMBAET NHBECTULIMOHHYIO MpuBiekaTeabHocTs MCII.

Hean:
Pa3paboraTh cucTeMy peHTHHIOBOI OLIEHKN KOMIIaHUM Majioro 6u3Heca ¢ BO3MO>KHOCTBIO
BU3yalu3aluu GaKkTOpOB U JUHAMHUKH MOKa3aTeleH.



O2xupaemMblii pe3yJbTar:
Monenb, mpucBauBaroIas KOMIaHUM UHBECTUIIMOHHBIN pedTuHr (Hanpumep, A—E),
00BSICHSIONIASI KITFOUEBHIE MTApaMETPhI U Aarolias PpEKOMEHAAINH JUIsI UHBECTOPA.

9. UnauBuaAya ibHas OLEHKA KPeAUTOCIOCOOHOCTH KJIMEHTA HA OCHOBE NMOBeIeHYeCKUX
JAHHBIX

Onucanue:

CoBpeMeHHBIN KpPEeJUTHBIA CKOPUHT BBIXOJHUT 32 paMKu (PMHAHCOBBIX JaHHBIX. Heo6xoanmo
UCCIe10BaTh, Kak MoBeJleHYecKre 1 Hu(poBkIe cliebl (4acToTa BX0Aa B MOOUIIBHBIN OaHK,
croco0bl OMIaThl, reorpadus, BpeMs OTKINKA) BIHUSIOT Ha IEPCOHATBHYIO OIICHKY PUCKA.

ean:
Pa3pabotats ML-Mo1€71b, OLICHUBAIOIIYIO BEPOSTHOCTH JAe(OIITa 0 HECTAaHAAPTHBIM
MOBE/ICHYCCKUM MpU3HaKaM (BO3MOXKHO — c explainable Al).

O2xupaemMblii pe3yJbTar:
[IpoToTun CKOPUHTOBOM MOAETH, KOTOpasi, TOMUMO CTAaHAAPTHBIX NaHHBIX, YYUTHIBAET
udpoBoi npoduab kaueHTa u oowscHset pemenust (SHAP, LIME u ap.).

10. IIpenMKTUBHAS AHAJUTHKA BO3BPATa MHBECTULM M0 HHPPACTPYKTYPHBIM MPOEKTaAM

Onucanue:

B psne ciyuaeB COepOaHK BBICTyNaeT y4aCTHUKOM/HHBECTOPOM B PETHOHATBHBIX
MHOPACTPYKTYPHBIX MPOEKTaX (KHIIbIE MACCUBBI, JOPOTH, TEXHOMAPKH). 3a/1aya — OICHUTH
MPOTHO3UPYEMYIO YD HEKTUBHOCTD BJIIOKEHUN C YUETOM JieMorpaduu, MUTpaIiH,
9KOHOMUYECKOW aKTHBHOCTH.

easn:
PazpaboraTts Moniens, nporuo3upytouryio ROI Ha ropuzonTe 3—5 €T, UCNOb3Ys BHELTHUE
ucrouHuku ganubix: Poccrat, EI'PHOJI, kagactp, conmenua.

O2xupaemMblii pe3yJbTar:
AnanuTtHueckas MOJEJb C BO3MOKHOCTBIO T€OBU3YaIM3aLuU U CLIEHAPHOI'O aHaiu3a (poct/cnaj,
rOCIIPOTpaMMbl, CME€Ha TpaduKa U T.II.).

11. AHanu3 noBeaeHus NMOJIb30BaTe el B IKocucTemMe Hu@posoro pyoJis

Onucanue:

COepbOaHK y4acTBYET B MHJIOTHBIX MPOEKTAX M0 BHEAPECHHIO UppoBoro pyoss. MaTepec
MIPEICTABIISET UCCIIEAOBAHUE MTOTH30BATCIILCKUX ATTEPHOB: KaK N3MEHSIOTCS MOJICITH
MOTPEOJICHHS, CKOPOCTH OTIepaIliii, ypOBEHB JIOBEPHsI, CPABHEHHUE C KIIACCUUCCKUM OC3HATIOM.

Hean:
[TocTpouTts MOENH aHAIM3A TIOBEACHUS KIIUEHTOB, YYACTBYIONINX B TPAH3AKITUAX C IU(PPOBBHIM
py0JieM: yacToTa, CpeAHUN Y€K, KOHTEKCTHI.



O2xupaemMblii pe3yJbTar:
Otuét 1 ML-mozenb, Ki1acCupUIMpPYoIIas TUITBI TI0JIb30BATEIICH M BBISBIISAIONIAS KIIOUEBBIC
pasyinuus B MPEANOUTEHUIX U Oapbepax MU(PPOBOH BaIOTHI.

12. CpasHenue text2video / text2img moaesien

Omnucanue:

C6epOaHnk 3auHTEpecoBaH B cpaBHeHHH text2video / text2img Mojenei (OTKphITbIe MOIENH,
0co0eHHO KuTaiickue). 3a1aya TpedyeT NpUMEHEHHUS 00JIauHbIX pecypcoB MapTHepa AJis
MamuHHOTo 00y4yeHust. OT CTyIeHTOB TpeOyeTCsl HaBBIK 3aITyCKa OTKPBITBIX MOJIEIICH,
IUTAaHUPOBAHUS, CTPYKTYpHUPOBAHUS U JIOTUPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM paOOTHI.
3asaua MOXKeET OBbITh pacnapaiiesieHa A1 CPAaBHEHHUSI MHOYKECTBA MOJIEJIEH HE3aBUCUMO B
rpyIIe CTyAEHTOB.

ean:
[IpoBecTu cpaBHEHHE pabOTHI AKTyaJIbHBIX OTKPBITHIX MoJenei text2video / text2img.

Oxuaaemplii pe3yJbTaT:

Tabnuna c pezynbraTaMu 3KCIIEPUMEHTOB MOJENb / peno3uTopuil / pyHKmonan / tpedoanust /
OIIEHKA MPOU3BOaUTENBHOCTH / X mpuMepoB renepanuii (0buto/crano), human_eval o
MIPUHIIMILY apeHbl (KaKasi JTydlle)

KEMCBI or 000 «ABA JIAB»
1. LLM u RAG nas Bl-cucrembl Fastboard

Onucanue:

Jlnst pa3zpabateiBaemoii komnanueit Bl-cucremsl Fastboard tpebyercs paspaborats nuntepdeiic
Ha €CTECTBCHHOM SI3BIKE JIJISl IOCTPOSHUS OTUETOB Ha OO0JbIMX MaccuBax JaHHbIX B ClickHouse.
C nomoutpto LLM HeoOxoaumMo Ki1acCu(UIIMPOBATh 3alPOCH] [10JIb30BaTENEH HA €CTECTBEHHOM
S3BIKE U U3BJICKATh (DaKTHUECKHE MapaMeTphl JIs TadbHEHUIIEero BEI30Ba Be0-CepBHUCA OTUYETOB.

easn:

Pa3paboraTh nmpomnThl U1 KilaccupUKauy 1 00paboTKU 3anpocoB noJib3oBareneit LLM u
npeoOpa3oBaHus UX K BbI30BaM THIIOBBIX OTUETOB € (PAKTUUECKUMHU IIapaMeTpaMH,
U3BJIEKAaEMBIMH U3 3aIpoca.

O2xupaemMblii pe3yJbTar:
NHctpymeHT Ha ocHOBe LLM, 03BOJISIIONIMI 3a1IpalllnBaTh JaHHbBIE O IPOAAXKAX.

2. Anaau3 oopamenuii kiineHToB 1 CRM-nepenucku

Onucanue:

B ciyx0e KIMeHTCKOTO CepBHca 3aCTPOUIIHNKA €KETHEBHO 00pabaThIBAIOTCS JECATKI
oOparmenuii (e-mail, 3BOHKH, MecCeHKEpBI). TpedyeTcs peaan3oBaTh CUCTEMY CEMaHTHUUECKOTO
aHanu3a u kinaccupukanuu NLU: BBISBIATE CyTh 0OpallleHui, ypoBeHb YI0BIETBOPEHHOCTH,
OTCJICKUBATh MOBTOPSIOLINECS 3aIPOCHL.

Hean:
ABTOMaTH3UPOBATH MIEPBUYHBIN Pa300p ¥ MapUIPYTU3AIIMIO 3aIIPOCOB 110 TEMATHKE (caava
00BeKTa, OT/IENKA, TOKYMEHTHI, XKano0a u T.11.).



O2xupaemMblii pe3yJbTar:
[IpoTOTHII, KOTOPHIH BBIJCISAET CYTh OOpaleHuit U GOPMUPYET AAIIOOP/T IO TEKYIIUM «O0JISIM»
KITUEHTOB.

3. I'enepaTuBHbliit UU 10151 co371aHUA NPOEKTHOM J0KyMeHTanuu o T3

Omnucanue:

B pamkax npoekTHpoBaHUs 0OBEKTOB JE€BEIONEPCKON KOMIAHUU apXUTEKTOPHI U HHKEHEPHI
TPATAT 3HAYUTEIbHOE BpEMs Ha IMOJrOTOBKY TEKCTOBOI MPOEKTHOM TOKyMEHTaLUN
(o6ocHOBaHUWE pENICHHUIA, TTOSICHUTETHHBIE 3aITUCKHU, OMTMCAHUS MH)KCHEPHBIX CUCTEM). 3aaua —
HCCIIEI0BAaTh BO3MOXKHOCTb UCIOJIb30BaHus LLM ju1s reHepanyy 4epHOBUKOB ITPOCKTHOMN
JOKYMEHTAIlMU Ha OCHOBE MCXOHBIX JaHHBIX: 3TAXXHOCTh, MaTE€pHaJIbl, KIMMAT, Ha3HAUYEHUE,
HOPMBI.

ean:
Pa3zpaboTtaTh mpoOTOTHUIT TEKCTOBOTO T€HEPATOPA, KOTOPHIA OMOTAET CHEIUATUCTaM ObICTpee
(hopMHUpPOBaTH TOKYMEHTALIUIO B COOTBETCTBUH C IIAOJIOHAMU U HOPMATHBaMHU.

O2xupaemMblii pe3yJbTar:
HNHctpymenT Ha ocHoBe LLM, co3naromuii JOru4ecKky CTpOMHBIN 1 HOPMAaTUBHO TPAMOTHBIN
TEKCT, OAIAOIINICS OBICTPON PEIAKTYPE HHKEHEPOM.

4. MyJbTHMOAJIbHBINA AT€HT JJISl AHAJIN3a CTPOUTEIbHBIX IJIOIIAA0K

Onucanue:

000 «ABA JIAb» pa3zpabaTbIBaeT cUCTEMY ISl MOHUTOPUHTA CTPOUTEIBHBIX O0OHEKTOB.
Tpebyetcs co3aath NPOTOTUTT MylIbTUMOIaTbHOTO MI-arenTa, ciocoOHOro aHAU3HPOBATh
M300paXeHus CO CTPOUTUIOMAAKH (BHUIe0/(POTO), a TAK)KE MPUHUMATD TOJIOCOBBIE U TEKCTOBHIE
3ampocCkl (HampuMep, «IIPOBEPh MOHTAXK MEPEKPHITHS HA 5 dTaXxKe» ).

easn:
OO0beTMHUTH BO3MOXHOCTH KOMITBIOTEPHOTO 3peHUs (paclo3HaBaHUE CTaAUU CTPOUTEIHCTBA,
TexHUkH, HapymeHuit) u HJIII (monumanue 3anpocos, OTYETOB).

O2xupaemMblil pe3yJbTar:
W HTepakTUBHBIN areHT, KOTOPBIM Ha 3alIpOC CIELUAINCTa MOXKET IT0Ka3aTh HY>KHBII y4acToOK,
IIPOKOMMEHTHPOBATH MPOrpece, 3apUKCUPOBATH HAPYILICHHUS.

4. Fenepaunﬂ PEKJIAMHOI0 KOHTCHTA AJIA )KHUJIBIX KOMIIJICKCOB

Onucanue:

«ABA I'PVIIII» perynspHoO 3amycKaeT MAPKETUHIOBbIE KAMIIAHUU JJISL KUJIBIX KOMIUIEKCOB.
Heob6xoaumo uccnenoBats UCIOIb30BaHUE AUPPY3MOHHBIX MOJIENIEH ISl TeHepaLuu
n300paxeHui (BU3yaan3alui HHTEPhEPOB, OKPECTHOCTEH, BUAOB U3 OKOH) 1 LLM — s
OTMCAHUI KBapTUP, MPEUMYILECTB paiioHa, HHPPACTPYKTYPHI.

Hean:
Co3znaTh HHCTPYMEHTHI 1J1s1 OBICTPOM TeHepaluy MPoIaI0IIUX MaTepUaIoB 0e3 MPUBIICUEHUS
JU3aHEPOB U KONMPANWTEPOB HA MEPBHIX dTalax.



O2xupaemMblii pe3yJbTar:
Habop crenepupoBaHHBIX KAPTOUEK OOBEKTOB C TEKCTOM, U300paKEHUEM U JIOTHKON «KHBOT0»
PEKIIAMHOT'0 COOOIICHUSI.

6. I'enepauusi TOKyMeHTAMH U IIA0JTOHOB J0TOBOPOB

Onucanue:

IOpuanueckuii fenapraMeHT peryasipHO paboTaeT ¢ JOroBOpaMH JI0JIEBOTO YUACTHsI, aKTaMHU
npuémMa-repeaadyu U pyrumu fokymeHramu. Mcnons3oBanne LLM MoXeT 3HAUUTEIBHO
COKpaTUTh BPEMS Ha MOJATOTOBKY YEPHOBUKOB — JIOCTATOYHO BBECTH IIAPAMETPBI CHACIIKU.

Hean:
Co3naTh cucTeMy, KOTOpas TeHepUPYET aJallTHPOBAHHBIC TCKCTHI IOKYMEHTOB 110 BBOJIHBIM
JAHHBIM (TUTT 00BEKTa, dTax, miomaabs, PO, cpoku u np.).

Oxunaemplii pe3yJibTaT:
I'enepatop nokymentoB B popmare Word unu PDF ¢ aBromaTu4eckoi moicTaHOBKOM
napaMeTpoB U COOMIOCHUEM IOPUINYECKOTO CTUJIS.

7. Moneab NpOrH03MpOBaHuUs CPOKOB ¢1a4U 00beKTOB HA OCHOBE TEKCTOBBIX H
BU3YaJIbHBIX JaHHBIX

Omnucanue:

JleBenonepckas KOMIAHUS BEIET aHATUTHYECKUI apXHUB IO CPOKaM CTPOUTENBLCTBA. C
ITOMOIIIbIO MYJIBTUMOJIAJIbHBIX MOJCIICH (TEKCTOBBIC OTUETHI + (DOTO CTPOUKH) MOKHO
MIPOTHO3UPOBATH BEPOSTHOCTH OTKIOHSHHSI OT rpaduKa clavyu.

Hean:
PaspaboraTth MOzEINb, KOTOPAs IO TEKyIIeMy cTaTycy o0bekTa (hoto, otaér CMP) onlennBaeT
PHUCKH 3a€PIKEK.

O2xupaemMblii pe3yJbTaT:

[IporoTur, KOTOPHINA MOKA3bIBAET BEPOATHOCTh OTKIOHEHHUM U TAET TEKCTOBBIE NMOSCHEHUS
(ocHOBaHHBIE Ha PACIIO3HAHHBIX IPU3HAKAX — «HE 3aBEPLICHBI (pacaiHble padOThI», KMOHTAXK
UHXEHEPUU HE HayaT»).

8. OopatHas renepanusa — U -noMomHuK AJ151 NoOKynarejeil KBapTup

Onucanue:

Bynymue nokymnarenu 4acTo 3a/1at0T TUIIOBBIE BOIIPOCHI O KBapTUPAX, INIAHUPOBKAX, UIIOTEKE,
akusax, cpokax. Bmecro call-ienTpa npepnaraercs peanuzoBats LLM-060Ta, KOTOpBIit
00pabaThIBaeT TEKCTOBBIC U TOJIOCOBBIC 3aIIPOCHI, TOKA3bIBACT MIIAHUPOBKH, cchutaeTcs Ha PDF-
TOKYMEHTBI U MOXKET «OOBIACHSITHY HHPOPMAILIHIO TTPOCTHIM SI3BIKOM.

eas:
prOCTI/ITI) KOMMYHHUKAIIUIO C KIIMCHTAMHU Ha 3Tale Br,16opa KBAapTUPBI U TIOBBICUTH KAY€CTBO
NEPBUYHOIO0 KOHTAKTA.

O:xunpaeMblii pe3yabTaT:
Jlemo-00T, c1IOCOOHBII 0TBEYATh Ha BOIPOCHI O )KMIIOM KOMIIJIEKCE, OPUEHTUPYSACH B €70
XapaKTepUCTHKAX U MAPKETHHTOBBIX TOKyMEHTAX.



KpuTtepun oieHKHM OTYETOB IO MIPOXOKICHUIO TPAKTUKH ¢
1. IlonHOTa TPEACTABICHHOr0 MaTepuala B COOTBETCTBHH C WHIUBUIYaIbHBIM

3aJaHHEM;

2. CBoeBpeMEHHOE NpeJICTaBICHUE 0TYETA, KaUeCTBO 0(OPMIICHUS

[Ikana 1 KpUTEPUU OIICHUBAHUS (DOPMUPYEMBIX KOMIIETEHIIUNA B PE3yIbTaTe
MPOXOXKACHUS (BUA) MPAKTUKHI

[lIxana oLeHUBAHUS Kputepuu oneHku
3aueT ¢ OlleHKOU
«OTInYHO» Conepxxanue U 0oGOpMIICHHE OTYETa MO TPAKTHUKE MOTHOCTHIO
COOTBETCTBYIOT MpEeabIBISIEMbIM TpeOOBaAHUSIM.
3amIaHUpPOBAHHBIE MEPOMNPHUATHS WHIUBUIYAJIbHOTO IIJIaHA
BBITIOJTHEHBI.
«XO0po1o» OcHoOBHBIE TPEOOBAHUS K MPOXOKICHUIO MPAKTUKHU BBHITTOJTHEHBI,

OJIHAaKO MMCIOTCA HECYHICCTBCHHLIC 3aMCUaHUA IO COACPIKAHUTIO
n Oq)OpMJ'IeHI/IIO OoT4yC€Ta 110 IIPAKTHUKE. 3aHJ'IaHI/IpOBaHHLIe
MCPOIIPHUATUA UHAWBUAYAJIbHOI'O IIJIaHA BBIIIOJHCHBI.

«Y IOBJIIETBOPHUTEITHHOY» OcHoBHBIE TpeOOBaHUS K MPOXOKIACHUIO MPAKTUKH BBITOJIHEHBI,
OJIHAKO UMEIOTCS CYIIECTBEHHBIE 3aMEUaHusl 10 COJCPKAHUIO U
opOpMIICHHIO OTYeTa [0 TPaKTUKE. 3arlaHUPOBAaHHBIE
MEPONPHATHS MHIAUBUAYAJIbHOTO TUIAHA BBITOJTHEHBI.

«HeynosnerBoputenbHo» | HeOpexHoe odopmiieHre oTdyeTa mo INpakTuke. B otyere 1o
MPAKTUKE OCBELIEHbI HE BCE pas3Jieibl MPOrpaMMbl MPAKTHKH.
3anjgaHupOBAHHBIE MEPONPUATUS HWHAWBUIYAJbHOTO IUIaHA HE
BBINTOJHEHBL. OTYET MO NPAKTUKE HE MPEICTABIIEH.

12. Ilepeyenn yueOHOI TuTEPaTYypPbl, THGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHIl
12.1. YueOnas aureparypa
Kon6un, B.B. MaTemaTtnyeckune METOIbI KOJUICKTUBHOTO TIPUHSTHS PEIICHUH ;| ydeOHOe
nocobue. — DnekTpoH. nan. — CII6. : Jlanp, 2015. — 254 ¢. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll _id=60042.
EBcrotun, O.0. Cxxatue undpoBsix n3o0paxkennit : yauedbnoe nocoodbue / O.0. EBcroTus,
A.A. lllenynanos, C.K. Pocomiek, P.B. MemepsikoB. — Dnek-TpoH. 1aH. — Mockaa :

lNopsiuast nuaus-Tenexom, 2013. — 124 c. — : https://e.lanbook.com/book/55671.

Koros, O.M. A3bix C#: KpaTKoe oNnucaHNe U BBEJCHUE B TEXHOJIOI MU IPOTrPaAMMUPOBAHHUS :
yueonoe nocodue / O.M. KotoB ; MunuctepcTBo oOpazoBaHus U Hayku Poccuiickoi
®Denepanuu, Ypanbckuii hefepanbHblii yHHBEpCcUTET UM. niepBoro [Ipesunenta Poccuu b. H.
Enbuuna. - ExatepunOypr : U3natenbctBo Ypanbsckoro ynusepcurera, 2014. - 209 c. : ui.,
Tabi., cxem. - bubnuorp. B kH. - ISBN 978-5-7996-1094-4 ; To >xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275809

Byiitnages, C.K. OcHoBBI mporpammupoBanus Ha si3bike Python : yue6Hoe nocobue / C.K.
byitnaues, H.}O. boxnar ; MunucrepctBo oOpa3zoBanus 1 Hayku Poccuiickoit denepannu,
VYpanbsckuii henepanbHblii yHHBEpCUTET UMeHU niepBoro [Ipesunenta Poccun b. H.
Enbuuna. - ExatepunOypr : M3narensctBo Ypansckoro yHusepcurera, 2014. - 92 c. : tabun.,
ui. - bubnuorp. B kH. - ISBN 978-5-7996-1198-9 ; - URL:
http://biblioclub.ru/index.php?page=book&id=275962
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Kosran, H.M. Komnetotepusie cetn : yuebnoe nocooue / H.M. Kosran. - Munck : PUIIO,
2014. - 180 c. : cxem., mi., Tabma. - bubnuorp. B k1. - ISBN 978-985-503-374-6 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=463304

Manssko, A. A. IlapannensHoe NporpaMMHPOBAHUE Ha OCHOBE TEXHOJIOTHMH openmp, mpi,
cuda : yuebHOe mocoOue a1 akajgeMruieckoro 6akamaspuata / A. A. MansiBko. —2-e u3.,
uctp. u non. —M. : U3natensctBo FOpaiit, 2018. —115 c. https://biblio-
online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50/parallelnoe-

programmirovanie-na-osnove-tehnologiy-openmp-mpi-cuda

CemxBuk, P. Anroputmel Ha C++ / P. CepkBuK. - 2-€ u3., uctp. - Mocksa :
Hanmonaneueiit OTkpbiTeiil YHUBEpcuTeT « MHTYUT», 2016. - 1773 c. : mi. - bubauorp. B
kH. ; To e - URL: http://biblioclub.ru/index.php?page=book&id=429164

I'aBpunoBa, T.A. Unxenepust 3Hanuil. Mogenu u metoasl :yue6./ T.A. I'aBpunosa, /I.B.
Kynpssues, JI.11. MypomiieB. — DnektpoH. nan. —Cankt-IletepOypr : Jlans, 2016. — 324
c. — :https://e.lanbook.com/book/81565.

Meiiep, b. O0BEKTHO-OPUEHTUPOBAHHOE IPOIPAMMUPOBAHUE U IPOTPaMMHAsI HHKEHEPUsT /
Meiiep b. - 2-e uzn., ucnp. - M. : Hantmonaneusiit OTkpbiThid YHUBEpcuTeT « AHTYUTY,
2016. - 286 c. — URL: https://biblioclub.ru/index.php?page=book red&id=429034&sr=1.
HNudopmannonnsie TexHonoruu : yueonuk / FO.10. I'pomos, U.B. qunpux, O.I'. IBaHoBa, u
np.; MunucrepcTBo oOpazoBaHus U Hayku Poccuiickoit @enepammu, OenepaabHoe
roCy1apCTBEHHOE OI0KETHOE 00pa30BaTEIIbHOE YUPEKICHUE BHICIIETO
npodeccuoHaIbHOr0 00pa3oBanus « TaMOOBCKHUH TOCY1apCTBEHHBINA TEXHHUUECKUI
yHuBepcute™. - Tamo6oB : U3gatensctBo ®I'BOY BIIO «TI'TY», 2015. - 260 c. : ui., Tadm.,
cxeMm. - bubnuorp. B kH.. - ISBN 978-5-8265-1428-3; - URL:
http://biblioclub.ru/index.php?page=book&id=444641

Bbaxxenosa, M.FO. OcHOBBI mpoeKkTUpOBaHUs MpHiokeHnit 6a3 nanueix / U.1O. baxeHnosa. -
2-e u3g., ucnp. - Mocksa : Hanmonansnsiii OTkpeiTeiii YHUBepcuteT « MTHTYUT», 2016. -
238 ¢ — http://biblioclub.ru/index.php?page=book&id=428933

Porozun O. B. ®yHKIIMOHAIBHOE U PEKYPCUBHO-IOTMYECKOE IPOTPaMMHUPOBaHHE: y4eOHO-
MeToandeckuil kommiekc.MockBa: EBpasuiickuil oTKpbIThI HHCTUTYT, 2009. 139 c1p.
ISBN: 978-5-374-00182-2
https://biblioclub.ru/index.php?page=book view red&book id=90927

Bpoxmmunr, K. IIporpammuas noruka npunoxxenuit ains Windows 8 1 ux B3auMoielicTBUE C
cucremoii / K. Bpokmmuar. - 2-e uza., ucnp. - Mocksa : Hanimonanbabiii OTKpPBITHIN
VYuusepcurer « MMHTYUT», 2016. - 608 c. : mi.; - URL:
http://biblioclub.ru/index.php?page=book&id=428971

CagenbeB B. A. |, llITeitnOepr b. 5. PacnapanienuBanue nporpamm: yueOHuK. M31aTenbeTBO
IOxnoro denepanbuoro yausepcuteta, 2008.192 ctp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book view red&book id=240965

[Ipoconynos, E.B. Kypc nekuuii no nuckperHoit Matematuke : yue6Hoe rnocobue / E.B.
[Ipoconynos ; Cankt-IletepOyprckuii rocyaapcTBeHHBIN yHUBEpcUTeT. - CankT-IleTepOypr.
: U3narensctBO Cankt-Ilerepdyprckoro ['ocynapcteenHoro YHuusepcurera, 2014. - Y. 3.
Teopust anropuT™MOB U TeOpHs rpadoB. —
https://biblioclub.ru/index.php?page=book red&id=458101&sr=1

Kynpsimos C.H. OcHOBHBIE METO/IBI PEILICHUS MPAKTUYECKUX 3a/1a4 B Kypce « Y paBHEHUS
maTtematnueckoil puszukm» / C.H. Kyapsmos, T.H. Paguenko. Pocros v//1: M3n-Bo FODY,

2011. 308 c. —: http://biblioclub.ru/index.php?page=book&id=241103.
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CmupnoB A.A. TlpuknagHoe nporpaMMHoe obecriedeHue : yueoHoe nocooue / A.A.
CmupHoB. - Mocksa ; bepnun : lupexr-Menua, 2017. - 358 ¢. —
http://biblioclub.ru/index.php?page=book red&id=457616&sr=1

baxpanos H.C. YUucnennbie meTobl: yueb. mocobue / H.C. baxsanos, H.I1. XKuakos, I'.M.

KobGenbskoB. — M.: U3natensctBo "JlabopaTopus 3nanuit", 2015. — 639 ¢. —
https://e.lanbook.com/book/70767.

CemrnukoB A.I'., TuxonoB A.H. Teopus pyHKINN KOMIUIEKCHOW niepeMeHHOH : YueO.:[{ns
BY30B. — 6-¢ u3j., crepeot. — M.: ®©USMATIINUT, 2010. — 336¢. — (Kypc Boiciieit
MaTeMaTUKH U MaTeMaTuueckoi ¢pusuku) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167

Enbuos, A.A. luddepennnansasie ypaBHeHuUs : yueOHoe nocobue / A.A. Enbios, T.A.
Enbuosa ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoit @enepanuu, ToMckuii
I'ocynapctBennsiit Yausepcuret CucreM Ynpasnenus U Pagunosnexrponuxu (TYCVYP). -
Tomck : Db Kontent, 2013. - 197 c. : un. - bubnuorp.: ¢.89-90. - ISBN 978-5-4332-0128-6
; To s)xe - URL: http://biblioclub.ru/index.php?page=book&id=480606

Cynomaros, C.B. luckpernas maremartuka : yueonuk / C.B. Cynomnaros,E.B.
OBunHHHKOBA. - 4-¢ u31. - HoBocubupck : HI'TY, 2012. - 278 c. - (YueOuuku HI'TY). -
ISBN 978-5-7782-1815-4 ; To e -URL:
http://biblioclub.ru/index.php?page=book&id=135675

Ky3nenos C./I. Beenenue B pensiinoHHbIe 0a3bl JaHHBIX. M.: HanimoHanbHb1id OTKPBITHIMA
VYuusepcuretr "MUHTYUT", 2016. 248 c. —:

http://biblioclub.ru/index.php?page=book red&id=429088&sr=1.

Amnukees, C.B. PazpaboTtka npunoxenuii 6a3 nansubix B Delphi : camoyuurens / C.B.
Anukees, A.B. MapkuH. - Mocksa : [luanor-MU®U, 2013. - 160 c.-
https://biblioclub.ru/index.php?page=book red&id=229741&sr=1

Anexcees, A.A. OCHOBBI MapaJuIeILHOTO IPOrPAMMUPOBAHHUS C UCIIOJIb30BaHUeM Visual
Studio 2010 / A.A. Anekcees. -2-e u31., ucrp. -Mocksa : Hanimonansabiit OTKpBITHIN
VYuausepcurer « MHTYUT», 2016. -332 c.

http://biblioclub.ru/index.php?page=book red&id=428829&sr=1

Teopus u mpakTHKa NapayIeNbHBIX BEIYUCICHHN : yueOHOe mocobue / ['eprens

Cysu, P.A. A3bik nporpammupoBanus Python : kypce / P.A. Cy3u. - 2-e u3z., ucnp. - Mocksa
: Uatepuet-Yauepcutet Madopmarmonnsix TexHonoruid, 2007. - 327 ¢. - (OcHOBBI
nH(OpMaLMOHHBIX TexHoJoruk). - ISBN 978-5-9556-0109-0; - URL:
http://biblioclub.ru/index.php?page=book&i1d=233288

Meiiep, b. UHCTpyMEHTBI, alTOPUTMBI B CTPYKTYPHI 1aHHbIX / b. Meiiep. - 2-e uzn., ucnp. -
Mockga : Harmonanbnsiii OtkpeiThiid YauBepcuteT « MHTYUT», 2016. - 543 c. : cxem., ui.
- bubnuorp. B kH. ; To e - URL: http://biblioclub.ru/index.php?page=book&id=429033

. PxeBckuii, C.B. MccnenoBanue onepanuii : yueOHoe mocooue. — Dnektpod. nan. — CIIO6. :

Jlans, 2013. — 476 C. — Pexum JIOCTyTIa:
http://e.lanbook.com/books/element.php?pll 1d=32821.

Crpayctpym, b. S3bik mporpammupoBanus C++ ans npodeccuonanos / b. Ctpayctpyr. -
Mocksa : atepHeT-YHuBepcuteT Undopmannonusix Texunonoruit, 2006. - 568 c. ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=234816
CoBpeMmeHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH : ydeOHoe mocobme / B.M. Jlebenes, O.JI.
CepBernuk, A.A. [Ineryxuna u np. ; MuaHCcTepcTBO 00Opa3oBaHus M Hayku Poccuiickoit
Oenepanuu, PenepaibHoe TOCYJAPCTBEHHOE aBTOHOMHOE 00Opa3oBaTENbHOE YyUpexkIAeHUE
BBICIIETO  TpodeccronambHoro  obpazoBanusi  «CeBepo-KaBkasckuii  deaepanibHbINA
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44.

yHuBepcuret». - CraBponosip : CKO®VY, 2014. - 225 c.: win. - bubnauorp. B kH.; - URL:
http://biblioclub.ru/index.php?page=book&id=457747

[Ipoxoposa, O.B. Undpopmanmonnast 6€30naCHOCTh U 3a1uTa WHQOpMAIK [ DIEKTPOH -HbIN
pecypc] : yueonuk / O.B. IIpoxopoga. - Camapa : Camapckuii rocy1apCTBEHHBIN ap-
XUTEKTYPHO-CTPOUTENIbHBIN yHUBEpcUTeT, 2014. - 113 c. -
http://biblioclub.ru/index.php?page=book&id=438331.

Kapues, U.A. Pa3paborka Windows-nipunosxxenuit Ha ocHoBe Visual C# : yaebHOe mocobue /
Y.A. Kapues. - Mocksa : nTtepner-Yuausepcurer Undopmanronnsix Texnomnoruii, 2007. -
768 c. - (OcHoBBI HHPOPMAIIMOHHBIX TexHonorui). - ISBN 978-5-9556-0080-2 ; To xe -
URL: http://biblioclub.ru/index.php?page=book&id=233307

[IporpammupoBaHye U OCHOBBI aITOpUTMHU3ALNH : yueOHoe nocobue / B.K. 301bHIKOB,

I1.P. Mamesuy, B.. Aunudeposa, H.H. JIutBunos ; MuHncTepcTBo 00pa3oBaHus U HAYKH
Poccuiickoit deneparuu, dGenepanbHoe areHTCTBO 0 00pa3oBaHuto, ['ocyaapcTBeHHOE
00pa3oBaTeNbHOE YUPEXKACHHUE BBICILIETO NPOo(decCuoHaIbHOro oopazoBanus «Boponexckas
rocyJapCcTBEHHAas JIECOTEXHUYECKasl akaieMus». - Boponex : Boponexckast
rocyaapcTBeHHas jecoTexHudeckas akagemus, 2011. - 341 c. : un. ; To xe -

URL: http://biblioclub.ru/index.php?page=book&id=142309

AntamonikuH, O. A. TIporpammuas unxenepus. Teopus u npakTuka : yueOHuk / O. A.
AnTamouukuH. - Kpacnosipck : Cubupckuit gpenepanbHbiii yHuBepcurert, 2012. - 247 c. -
http://biblioclub.ru/index.php?page=book&i1d=363975.

Xabapos, C.I1. UnTennexryanbuble nHdopmannoHHele cucteMbl. PROLOG — s13b1k
pa3pabOTKK MHTEUICKTYJIBHBIX M SKCIIEPTHBIX CHCTEM: Y4eOHOe Imocooue s OaKaaaBpoB U
MarucTpoB HampasieHui nmoarotoBku 230400 MubopmaimoHHbIE CUCTEMBI U TEXHOJIOTHH H
230200 NudopmanrioHHbIe CUCTEMBI [ DIIEKTPOHHEIN pecypc]: yued. mocodre — DIeKTpoH.
naH. — Cankt-IlerepOypr: CIIGIJITY, 2013. — 140 c. — Pexxum gocryna:
https://e.lanbook.com/book/45746

KoctiokoBa H.M. Kom6unaropusie anroputmsl ais nporpammuctos / H.U. Koctiokosa. - 2-e
u3n/, ucnpas/. - Mocksa : Hanmonaneabid OTkpbITeI YHEBEpcuTeT « MHTYUTY, 2016. -
https://biblioclub.ru/index.php?page=book red&id=429067&sr=1.

I'apummna O. H. , 3axapos [O. H. , ®omuna JI. H. Uncnennsle: yuebHoe nocobue. —
KemepoBckuii rocyapcTBeHHbIN yHUBEepeuTeT, 2011. — 238 c. — Pexxum nocryna:
http://biblioclub.ru/index.php?page=book view red&book id=232352.

Barun, B.H. JlocToBepHBIil 1 TpaBIonoA00HBIH BHIBOJ B MHTEIUICKTYJTbHBIX CHCTEMAaxX
yue0. nocodbue — DnekTpoH. fJaH. — Mocksa : ®usmatiaut, 2008. — 704 c. —
:https://e.lanbook.com/book/2357.

Mansues, M. A. JluckpeTHas maTemaThka — OneKTpoH. 1aH. —Cankt-IletepOypr : Jlans,
2011.— 304 c. — : https://e.lanbook.com/book/638

[TaBnoB, C.1. CuctemMbl HCKYCCTBEHHOTO MHTEIIEKTa : yueOHoe nocodue / C.1. [1aBmnos. -
Tomck : ToMckuii rocyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnexTponuky, 2011. - Y. 1. - 175 c. - ISBN 978-5-4332-0013-5 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208933
Kapmnosa T.C. ba3el nannbix: Mmonenu, pa3paboTka, peanusanusi: yaeOHoe nmocoodue. M.:
Haunonaneneiit OtkpsiTeiit Yausepcurer "MHTYUT", 2016. 241 c. —:
http://biblioclub.ru/index.php?page=book red&id=429003&sr=1.

Wnpun A.M. YpaBuenus maremMatuueckoit puszuku M.: PUIMATIIUT, 2009. 192 c. - :
https://e.lanbook.com/book/2181.

Haszapos, C.B. CoBpemeHHBIE onepaliioHHbIe cUCcTeMBI : yueOHoe mocobue / C.B. Hazapos,
A.U. Illupoxos. - Mocksa : UntepHeT-YHuBepcuter Mupopmannonnsix TexHonoruit, 2011.
- 280 c. : mi., Ta61., cxeM. - (OcHOBBI HH)OPMAIIMOHHBIX TexHOoNoTHH). - ISBN 978-5-9963-
0416-5 ; To xe . - URL: http://biblioclub.ru/index.php?page=book&id=233197
Maxcumenko, B.H. Kypc Mmatematiueckoro ananusa : yuebHoe nocooue /

B.H. Makcumenko, A.I'. Merpa6os, JI.B. [1aBmiok ; MunuctepctBo o6pa3oBaHus U HAyKu
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Poccuiickoit ®enepanuu, HoBocuOupckuii rocy 1apcTBEHHbIN TEXHUUECKUN YHUBEPCUTET. -
Hosocubupck : HI'TY, 2009. - Y. 1. - 345 c. : rpad., mi. - ISBN 978-5-7782-1294-7 ; To xe
[Dnextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=436248
bubukos, FO.H. Kypc o0bikHOBeHHBIX Tu((GEpeHIHATBHBIX YPaBHEHUH : yuel. mocodue —
OnektpoH. nan. — Cankt-IlerepOypr : Jlans, 2011. — 304 ¢c. —:
https://e.lanbook.com/book/1542

[IpakTUKyM M UHAUBUAYAJTbHBIC 3aJaHUS 0 OOBIKHOBEHHBIM UG (epeHIIMATEHBIM
ypaBHEHHSIM (TUIIOBEIE pacdeThl) : yuel. mocodue / B.A. bonoTiok [u ap.]. — DAeKTpoH.
naH. — Cankt-IlerepOypr : Jlans, 2014. — 224 c¢. — : https://e.lanbook.com/book/51934.
JlokymeHTarus o6maunbix cepBucoB cloud.ru, yandex.cloud.
https://education.yandex.ru/handbook/prompting
https://yandex.cloud/ru/training/training-pro#Data

Elshall AS and Badir A (2025) Balancing Al-assisted learning and traditional assessment: the
FACT assessment in environmental data science education. Front. Educ. 10:1596462. doi:
10.3389/feduc.2025.1596462 (CraThst 0 pucKkax CHUKEHHS 0a30BbIX HABBIKOB IIPU
ype3mepHoil onope Ha UN).

Wharton Knowledge “Without Guardrails, Generative Al Can Harm Education” (2024)
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-
education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the
%20control%?20group Cratesi— sxcriepumerT o Biausiuuu GPT Ha oOydeHue: 3aBUCUMOCTH OT
U camxaet riry6oKoe yCBOGHHE MaTepHuaa.

Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep adversarial
autoencoders for new molecule development in oncology." Oncotarget 8.7 (2016): 10883.
Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder model for
de novo generation of new molecules with desired molecular properties in silico." Molecular
pharmaceutics 14.9 (2017): 3098-3104.

Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.

Khrabrov, Kuzma, et al. "$\nabla” 2$ DFT: A Universal Quantum Chemistry Dataset of
Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de novo drug
discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

Huxonenko, Cepreii, Kanxypun, Aptyp u Apxanrensckas Exkarepuna. I'mybokoe oOyuenue. "
W3narensckuit nom"" [Mutep""", 2017.

https://openreview.net/forum?id=FMMF1a9ifL
https://openreview.net/forum?id=EIUrNM9US8c#discussion
https://openreview.net/forum?id=JoO6mtCLHD

. https://aclanthology.org/2024.findings-emnlp.760/
. https://aclanthology.org/2020.coling-main.588/
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66.

https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
https://aclanthology.org/2024.findings-naacl.288/

Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learning and
Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE Transactions
on Automation Science and Engineering, 2023, 20(3), 1735-1744, DOLI:
10.1109/TASE.2022.3185071, Q1

Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization of
Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOI:
10.3390/math10193452, Q1

Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage Characteristics of
Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
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https://aclanthology.org/2024.findings-naacl.288/

https://doi.org/10.3390/appliedmath5010010,

12.2. Ilepuoauyeckasi JJuTepaTypa
1. baswr nanubix kommanuu «Mct Boroy» http://dlib.eastview.com
2. DnextponHas 6ubnnoreka GREBENNIKON.RU https://grebennikon.ru/

12.3. UnTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMeHHbIe MpodeccHOHANbHbIE 0a3bl

AAHHBIX H HH(POPMAIHOHHBIE CTIPABOYHBIE CUCTEMbI

Onekmpounno-oudruomeunsie cucmemwvlt (I6C):

1. DBC «}IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. ObC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvHuvle 6azvl OanHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnans! uznarenscta Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubnmorexka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEIYLIMX 3aMlaIHBIX HAYYHBIX )KypHaI0B Ha Poccuiickoii
wiatdopme HayuHbIX KypHaioB HOUMKOH http://archive.neicon.ru

6. HamumonanpHas osrekTpoHHas OuOnmoTeka (OOocTym K DIEKTPOHHOM — OubiamoTeke
nuccepranuii Poccuiickoli rocynapcrBenHoi oubnuoreku (PI'B) https://rusneb.ru/

7. Tlpesunentckas ouonuoreka um. b.H. Exsiiuna https:/www.prlib.ru/

8.  baza mannbix CSD KembOpumkckoro nentpa kpucramiorpapudeckux aanuex (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/

16. "Jlekropuym TB" http://www.lektorium.tv/

17. Yuuepcutetckas nHpopmanronsas cucrema POCCHUS http://uisrussia.msu.ru

Al

HH¢OpMaL;uOHHbl€ CnpaeovHble CUCNEMbl

1. Koncynbrant [Intoc - cipaBoyHasi mpaBoBasi cucTeMa (JIOCTYII 1O JOKAbHON CETH ¢
KOMITHIOTEPOB OUOIMOTEKN)

Pecypcuvl c60600H020 docmyna

1. KubGepJlenunka http://cyberleninka.ru/;
2. AwmepukaHckas mateHTHas 0a3a qaHHBIX http://Www.uspto.gov/patft/

3. MuHucTepcTBO HayKH U BhIcIIero oopazoBanusi Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. @enepanbublii noptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. HudopmanuonHas cuctema "EquHoe 0KHO ToCcTyma K 00pa3oBaTenbHBIM pecypcam”

http://window.edu.ru/;
6. Enunas xomrekuus nudpoBsix 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .
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7. IIpoext ['ocynapcTBeHHOro HHCTUTYTA pyccKoro s3pika umeHu A.C. [lymkunna
"O6pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(MopManMoHHBIN opTan "Pycckuil si3pik" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJIKOBBIX ciioBapel http://www.glossary.ru/;

10. CnoBapwu u sanmkioneaun http://dic.academic.ru/;

11. OOGpa3zoBatenbHblil moptan "Yueba" http://www.ucheba.com/;

12. 3akonomnpoekT "O06 obpazoBanuu B Poccuiickoit @eneparmu". Bonpock! u otBeTsI http:/xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennbvie s1ekmponnble 00pasoeamenvhble u uHGopmayuonusie pecypcol Kyol'y

1. DnexrponHbIii kaTanor Hayunoit 6ubnuorexku Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
2. DunexTtpoHHas 6ubanoTeka Tpy1oB yueHslx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MoayiapHOTO AMHAMHYECKOTO 0OyueHus http:/moodle.kubsu.ru
4. ba3a yueOHBIX IUIaHOB, Y4eOHO-METOAMUECKIX KOMIUIEKCOB, IyOIHUKaIiil 1 KoHpepeHIni
http://infoneeds.kubsu.ru/
5. bubnuoteka nH(GOPMAIIMOHHBIX pecypcoB Kadeapsl HH(HOPMAIIMOHHBIX 00pa30BaTEeIbHBIX
TexHosoruit http://mschool.kubsu.ru;
6. DnektpoHHBIH apxuB fokymeHTOB KyoI'VY http://docspace.kubsu.ru/
7. OnexkTpoHHbIE 00pa3oBaTelIbHbIE pecypcbl Kadeapbl HHPOPMAIMOHHBIX CHUCTEM H
TexHonoruii B oOpaszoBanuu KyOI'Y u HayuHo-metommueckoro >xypHama "HIKOJIbHBIE
I'OAbI" http://icdau.kubsu.ru/

13. MeToauyeckne yKa3aHus I 00y4AKOLIMXCH 110 MPOXO0KACHUIO IPAKTHKH
Ilepen wawamom mnpousBojacTBeHHOUW mpakTtuku ([IpoexTHass paborta) cTyaeHTaM
HE0OXO0/MMO O3HAKOMHUTBHCS C MpaBWiIaMH Oe30MacHON paboThl M MPOUTH HHCTPYKTaX IO
TEXHHUKE 0€30MaCHOCTH.
B cooTtBeTcTBUM ¢ 3ajaHMEM Ha IPAKTUKy COBMECTHO C PYKOBOJIUTENEM CTYIEHT
COCTaBJIET IIaH MPOXOXKACHUSA NPAKTUKU. BblnolHEeHHEe 3TuX paboT MPOBOAMUTCA CTYIEHTOM
MIPU CUCTEMATHYECKUX KOHCYJIbTAIMSIX C PyKOBOJIUTEIIEM MPAKTUKH.

CryneHTsl, HanpaBJsieMble HAa IPAKTHKY, 00SI3aHbI:
— SIBUTHCS HA YCTAHOBOUYHOE COOpaHue, MPOBOIMMOE PYKOBOAUTEIEM MIPAKTUKU;
— JI€TaJIbHO O3HAKOMUTHCS C MIPOTPAMMON U pabOYMM TUIAHOM MPAKTUKH;
— SIBUTBHCS HA MECTO MPAKTUKU B YCTAHOBJIEHHBIE CPOKH;
BBIIIOJIHATH IPAaBUJIA OXPaHbI TPyJa U NPaBUiia BHYTPEHHETO TPYIOBOTO PacloOpsaKa;
BBIIIOJIHATh YKa3aHUsl PYKOBOJAUTENS NPAKTUKH, HECTH OTBETCTBEHHOCTb 3a

BBITOJHSAEMYIO paboTy;

— IPOSBIATH MHUIMATUBY W MAaKCHUMAJbHO HCIIOJIb30BaThb CBOW 3HAHUS, YMEHHS U
HaBBIKU HA MPAKTUKE;

—  BBIIOJHWUTH MPOTpaMMy H IUJaH NPAKTUKH, PEIIATH IIOCTaBJIEHHBIE 3aJa4d U
CBOEBPEMEHHO MOJATOTOBUTH OTYET O MPAKTHUKE.

[Ipaktka s oOy4aroUMXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3I0POBBS U
WHBAIUJOB TPOBOJUTCS C YYETOM OCOOEHHOCTEH MX TCUXO(PHU3UYECKOTO Pa3BUTHS,
VMHJMBHUYaJIbHBIX BO3MOKHOCTEN M COCTOSTHUS 310POBBSI.

14. MarepuajJbHO-TEXHHYECKOe o0ecrnedyeHne Heo0XoAuMoOe [JIsA TPOXOKACHHUS
npousBoacTBeHHO npakTuky (IIpoekTHas padora)


https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

[To Bcem Buaam yueOHOM AESITEILHOCTU B paMKax IMPAKTHUKU UCIIONb3YIOTCS ayIUTOpUH,

KaOMHETBI W J1abOpaTopHH,

71a00paTOPHBIM 000PYIOBAHHUEM.

OCHAIlICHHBIC HCO6XOI[I/IMBIM CIICHHAIN3UPOBAHHBIM u

No Buz pa6ot HaumeHoBaHue yuyeOHOM ayTMTOPUH, €€ OCHAIIICHHOCTh
000pyIOBaHUEM U TEXHUUYECKUMH CPEJICTBAMHU O0yUCHHS
1. ['pynnossie Aynutopus, YKOMILJIEKTOBAHHAS CIeLUATU3UPOBAHHOMN
(MHAMBU Ty ATBHBIC) MeOenpl0 M TEXHUYECKHUMH  CPEICTBAMH  OOYyuYeHUS,
KOHCYJIbTAIlUU KOMITBIOTEPAMHU, MPOTPAMMHBIM 00€CTICUCHHEM
2. Texymmii  KOHTPOJb, | AyauTopus, YKOMITJIEKTOBaHHAS CHeIUaTN3UPOBAHHON
MIPOMEXKYTOUHAS MeOenpl0 M TEXHUYECKHMMH  CPEICTBAMH  OOYyuYeHUS,
aTTecTanus KOMITBIOTEPAMH, MPOTPAMMHBIM 00€CTICUCHHEM
3. CaMocTosTenbHas Kabuner mist caMOCTOSTEIBHOW  pabOTHI, OCHAIICHHBINA
pabora KOMITBIOTEPHOM TEXHHUKOH C BO3MOYKHOCTBIO MOJKIIOUYEHHUS K
cetu «lHTEepHET», HmPOrpaMMON 3KPaHHOTO YBEJIHMYEHUS U
00eCcTieYeHHBI JOCTYIIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpelly YHUBEPCUTETA.

[Tpumeuanue: Konkpetusanus ayautopuii u ux ocHamenue onpenaensercs OITOIT.




IIpunoxenue

MUHUCTEPCTBO HAVKH 1 BBICILIET'O OBPA3OBAHU S POCCUMCKOI
OEJJEPALINN
denepasibHOE TOCYJAPCTBEHHOE 0I0/KETHOE 00pa30BaTeIbHOE YUPEKACHHE
BbICILIEr0 00pa3oBaHus
«KyOaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET»
@aKyJbTET KOMIBIOTEPHBIX TEXHOJIOTUI U MIPUKIATHON MAaTEMAaTUKU
Kadenpa napopmMamoHHBIX TEXHOIOTHIA

OTYET O MPOXOKXJIEHUU MPOU3BOJACTBEHHON MPAKTUKH

(ITPOEKTHAS PABOTA)
MepHoJI ¢ 20 r.mo 20 1.
(®.1.0. ctyaenTa)
CTyJEeHTa IPyIIIBI Kypca bopmbl 00yUeHHS

Hanpanenne noAroToBKy /crienuanabHOCTb

HamnpasnenHocTs (mpoduis)/crienuanu3ams

PykoBoauTens NpakTUKKA OT yHUBEPCUTETA

(yueHas cTeneHb, y4eHOE 3BaHHE,
TOHKHOCTE, ©.11.0.)

O11eHKa 110 MTOTaM 3alllUThI MMPAaKTHUKU:

HOI[HI/ICL PYKOBOOUTEIISA MPAKTUKN OT YHUBCPCUTCTA

« » (mata)

PykoBoiuTe b IPAKTUKK OT MPOGUILHON OpraHU3aIINH:

(®UO, noamnucs)

Kpacuomap 20 .



NHIANBUAYAJIBHOE 3AJAHUE, BBIIIOJIHAEMOE B ITIEPUO /L
MPOBEJEHUSA TPOU3BOJICTBEHHOM ITPAKTUKH u niiaHupyeMble pe3y ibTaThl

CryneHnt

(pamunus, umsa, omuecmeo noIHOCMbIO)
Hanpasnenue noarotoBku (CrennuagabHOCTH)

Mecto MPOXOXKIACHHUA IPAKTUKA

Cpok NpOXOXkKAEHUS IPAKTUKH €« » 20 r.mo« __ » 20 r.

Lenp mpakTHKU — U3yYEHUE CTYJACHTOM ACSITEILHOCTHU 110 aHANU3Y JTUTEPaTypbl, COOPY JaHHBIX
U TIOCTPOCHHUIO QJITOPUTMOB PEIICHUS MPAKTUYECKUX 3a/1ad; MPOBEPKa CTETIEHU TOTOBHOCTH
Oynymiero OakajgaBpa K CaMOCTOSTEIBHOW paboTe; MpUOOpeTeHHE MPAKTHYECKUX HAaBBIKOB
(ombITa TPAKTUYECKOW NESITEIbHOCTH) B HCIOJb30BAaHUU 3HAHWUH, YMEHHH W HaBBIKOB IIO
IIPOrpaMMUPOBAHHIO, (POPMUPOBAHUE CIEAYIOIIMX KOMIETeHLMH, pernameHTupyembix OI'OC
BO:
I1K-1 CrocoOeH aKTUBHO y4acTBOBAaTh B MCCIICOBAHUN HOBBIX MATEMATHUECKUX
MOJICJICH B €CTECTBEHHBIX HayKax; BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
po0JieM, BOSHUKAIOIIUX B X0JI€ TPO(PEeCCHOHATBLHON NESITeILHOCTH B 00J1aCTH
MOJICIMPOBAHMS U aHATN3a CJI0KHBIX €CTECTBEHHBIX M HCKYCCTBEHHBIX CHCTEM

[IK-2 Crnioco0eH OpHUEeHTUPOBATHCS B COBPEMEHHBIX aITOPUTMaX KOMITBIOTEPHOU
MaTeMaTHUKH; 00J1aJaTh CIOCOOHOCTSIMU K 3(h(heKTUBHOMY MPUMEHEHHUIO U
peanu3any MaTeMaTUYECKH CIO0KHBIX aJIFTOPUTMOB

I1K-3 Crnioco0OeH MpuMeHATh OCHOBHBIE AITOPUTMUYECKUE U TPOrPaMMHBIE PEILICHUS B
o0acti HH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA, a TAK)KE y4acCTBOBATh
B UX pa3zpaboTke

SS-2 (b) CniocobeH ocymIeCcTBIATh CBOIO TPYAOBYIO AESTENBHOCTD C yUETOM
He00x0auMOoCTH YPPEKTUBHON KOMMYHHUKAIIMU U B3aUMOJCHUCTBUS B paMKax
KOJUIEKTUBHOU MPOEKTHOU paboTs B chepe NN

SS-3 (b) Criocob6eH ocymecTBISTh CBOIO TPYAOBYIO (DYHKIIHIO C YU4ETOM
HEOTIPEICIIEHHOCTH KaK CyIIHOCTHON 4epThl ()yHKIIMOHUPOBAHHS UCKYCCTBEHHOTO
MHTEJUIEKTa

BD-1 (C) CnocobeH ocyecTBIIATh TOUCK, COOP, OUMCTKY U NMPEIBAPUTEIbHBIN aHAIIN3
JTaHHBIX

BD-2 (C) CniocobeH omnpenensts TpeOoBaHMs K HAOOpaM JIaHHBIX JUIS PELICHHUS 3a1a4

MalIMHHOTO 00yUYeHUs, MPOBOIUTH PA3METKY U aHaIIu3 HAOOPOB JAHHBIX,
OIICHUBAThH KaYECTBO JAHHBIX, 00ECIEUYNBATh HEMTPEPHIBHYIO HHTETPALIMIO TAHHBIX

MEF-3 (C) CriocobeH MpUMEHSITh COBPEMEHHBIE METOAbl ONITUMH3ALIUN JIsI 00y YEeHHUS
MO/IeJIei MAIIMHHOTO 00YUYEeHUs, HACTPOUKH TUIEPIIAPAMETPOB U PEIICHUS 33724
HCKYCCTBEHHOT'O MHTEIJIEKTa

ME-7 (b) Cniocoben npuMeHsITh MeTO bl AU( PepeHIHATBHON FT€OMETPUH U TOTIOJIOTHH
s (hopManu3alny, aHalIu3a U HHTEPIPETAUU CTPYKTYP JaHHBIX U MPU3HAKOBBIX
MIPOCTPAHCTB, BKJIIOYAs 33/1a4M OTOOpaKeHUsI, KJIaCcTepU3aIiu, 00y4eHus Ha
MHOT000pa3usix U aHaJIN3a yCTOWYMBOCTU MOJENen

DL-4 (C) Cnnocoben mpuMeHsTh U (UIu) pa3padbaTbiBaTh arOPUTMbI, METOIBI U
TEXHOJIOTUH 00pAaOOTKH €CTECTBEHHOTO S3bIKA
LC-1 (b) CriocobGeH nmpoBoANTh aHAIN3 OU3HEC-TIPOOJIEM C OIICHKOM MEePCIIeKTHBHOCTH

npuMenenust MU st ux pereHus:, OCyecTBISATh IOCTAHOBKY 3a/1a4l MAaITUHHOTO
oOyuenus, hopMmyaupoBaTh TpeOoBaHus kK cucteme MU
LC-4 (C) CriocobeH ympaBisaTh MpoLeccoOM )U3HeHHOTO nukia M -pomykra



LLM-2 (C) Cnocoben n1oobyuaTh, aqaniTAPOBATh U ONITUMU3UPOBATH T€HEPATUBHBIC
MOJIEJIH TOJ] CTICIU(PUUYECKUE 3a/Ia41 U yCIOBHS IPUMCHEHHUS

FC-1 (b) Ciocoben mpoBoauTh (HYPOHTUPHBIE HCCIICTOBAHMS B 00JIACTH apXUTEKTYP,
anroputMoB MO, ONTUMH3AIUU U MAaTEMaTHKU

FC-2 (b) Cnocoben npoBoaANTH PPOHTHUPHBIC UCCIETOBAHUS B 00J1aCTH
(GyHIaMEHTAIBHBIX U TeHEPATHBHBIX MOJIeNEH

FC-3 (b)Crioco6en mpoBoauTh PPOHTUPHBIC UCCIICIOBAHUS B 00JIACTH YIIPABIICHHUS,

PCUICHU:A, arCHTHBIX U MYJIbTHAIr CHTHBIX CUCTEM

Ilepedens BonpocoB (3aJaHuil, MOpy4EHUI) IS IPOXOKIEHUS PAKTUKH

O3HakoMIIeH (CTYACHT)

®UO, noanuck

PykoBoguTeTh MPAKTUKK OT YHHBEPCHTETA
(noonucw) (pacuugposxka noonucu)




Padouuii rpaduk (nj1aH) npoBeieHUsI NPAKTUKHU:

Ne | Dramnbl paboTh! (BUABI A€ATEIBHOCTH) IPU MPOXOKACHUN IPAKTUKI Cpoxu
1 | OdopmiieHre JOKYMEHTOB Ha MPAaKTUKY. WHCTpyKTaX MO TEXHHUKE
0€30MacCHOCTH.
2
Odopmienue pe3yabTaTOB MPOBEACHHOIO HCCIACAOBAHUS U UX
COTJlacOBaHHME C  pYKOBOAMTEJIEM  (COCTaBleHHWE  OT4YeTa O
IIPOXOKACHUH ITPOU3BOJICTBEHHOW MTPAKTUKH )
3ammra oTueTa
O3HakomiieH
nOONUCL CMYO0eHma pacuugposka noonucu
« » 20 1.

PykoBoauTens NpakTUKHA OT yHUBEPCUTETA

(noonucyw) (pacuugposxka noonucu)




JTHEBHUK ITPOXOXKJIEHUS ITPOU3BOJCTBEHHOM NPAKTUKHA
(ITpoekTHas padoTa)

Hanpasnenue noaroToBku (CrenuagibHOCTH)

®amuins 1.0 ctynenTa

Kypc

Cpoku MPOXOKJIEHUS MPAKTUKH €« » 20 r.mo« __ » 20 r.

OTMmeTKa pyKOBOIUTENS
Hata CopepxaHue BBITIOTHAEMBIX paboT MPAKTUKHU OT IPOPHIBHON
opraHu3anuu (MoANUCkH)




OLIEHOYHBIN JIUCT
PE3yNBTATOB MPOXOXKICHUS MPOU3BOACTBEHHON MPAKTUKH
(ITpoektHas pabota)
10 HAMPABJICHHIO MOATOTOBKH/CIIEIMATHLHOCTH

®amuins 1.0 ctynenTa

Kypc
Ne OBIIIAA OLIEHKA OrneHka
(oTMeudaeTcsi pyKOBOAMUTEIEM MPAKTUKU OT MPODUIBHON 5 4 3 2
OpraHu3aIumn)
1. | YpoBeHb NOATOTOBIEHHOCTHU CTYI€HTA K IPOXOKICHUIO
MIPAaKTUKU

2. | YMeHue npaBUIbHO ONpeAesaTh U 3((PEKTUBHO pelaTh
OCHOBHBIE 331241

3. CreneHpb caMOCTOSITEILHOCTY IIPU BBITOJHEHUH 3aIaHUS T10
MpPaKTUKE

4. | Ouenka Tpy0BOH PAKTHKH

5. | CooTBeTcTBHE ITpOrpaMme NMPaKkTUKU padoT, BBITOIHIEMbIX
CTYJIEHTOM B XO/I€ POXO0K/ICHUU MPAKTUKU

PykxoBoauTens NpakTUKU OT IpOUILHON OpraHu3auu

(noonucw) (pacuugposxa noonucu)

Ne COOPMHNPOBAHHBIE B PE3VIJIbTATE (6u0) Onenka

IMPAKTUKM NHANKATOPBI KOMIIETEHIIMU 5 1 3 7

(oT™MedaeTcss pyKOBOAUTENIEM MPAKTUKU OT YHUBEPCUTETA)

1. | IIK-1 CrocoOeH akTUBHO y4acTBOBAaTh B UCCIICAOBAHUN
HOBBIX MaTeMaTU4YECKUX MOJEICH B
€CTECTBEHHbIX HAayKaX; BHIIBUTh
€CTECTBEHHOHAYUYHYIO CYIIHOCTh POOIIeM,
BO3HUKAIOMIUX B X0/1€ MPO(}heccuoHaIbHOMI
JESATeIbHOCTH B 00JIaCTH MOJEIIUPOBAHUS U
aHaJIM3a CJIOKHBIX €CTECTBEHHBIX U
HCKYCCTBEHHBIX CHCTEM

2. | IIK-2 Crnioco0eH OpHEeHTUPOBATHCSA B COBPEMEHHBIX
aJIrOpuTMax KOMIBIOTEPHONH MaTEMATUKH;
0011a/1aTh CIOCOOHOCTAMH K 3¢ heKTUBHOMY
IIPUMEHEHHIO U PEATN3ALUN MAaTEMAaTUIECKU
CJIOXHBIX AJITOPUTMOB

3. | 1IK-3 Crioco0OeH mpuMeHSITh OCHOBHBIE
aJITOPUTMHYECKHE U IPOrPaMMHBIE PEIICHUS B
o6acti HH(HOPMAITMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOT Ui, a TAK)KE y4aCTBOBATh B HX




pa3paboTKe

SS-2

(b) Ciocoben ocy1ecTBIIATh CBOIO TPYIOBYIO
JeSATENIbHOCTD C YU4ETOM HEOOXO0IUMOCTH

3¢ (HeKTUBHONH KOMMYHUKAIIUU U B3aUMOICHUCTBHS
B paMKaX KOJIJIEKTUBHOW MPOCKTHOM pabOThI B
chepe MU

SS-3

(b) CnocobeH ocymIecTBIATh CBOIO TPYAOBYIO
(GYHKIUIO C Y4ETOM HEONpeAeIeHHOCTH KaK
CYITHOCTHOH 4epThl PyHKIIMOHUPOBAHUS
HCKYCCTBCHHOI'O MHTCJUICKTA

BD-1

(C) CriocobeH ocymecTBIATh TIOUCK, COOP,
OUYHUCTKY U Hpe}IBapI/ITGHBHBIﬁ AHaJIN3 JaHHBIX

BD-2

(C) CrocobeH onpenensars TpeOOBaHUS K
HaOOpaM JaHHBIX JUIS PEMICHHS 3aa4 MAITHHHOTO
00y4eHus, IPOBOIUTH Pa3METKY M aHaIn3
HaOOPOB JTAaHHBIX, OLIEHUBATh KA4€CTBO JaHHBIX,
oOecreunBaTh HENIPEPHIBHYIO HHTETPALIUIO
JAHHBIX

MF-3

(C) CriocobeH MpUMEHSITh COBPEMEHHBIE METOIbI
ONTUMH3ALNH 7151 OOYUESHHS MOJIeTIen
MalIMHHOTO 00YYCHHUS, HACTPOUKHU
TUIeprnapaMeTpoB U PEIIeHUs 3a1a4
MCKYCCTBEHHOT'O MHTEJICKTA

ME-7

(b) CriocoGeH MpUMEHSTh METOIbI
nuddepeHIraIbHOM FTEOMETPUH U TOTIOJOTHUH JUTS
dbopManm3anuu, aHaIN3a ¥ HHTEPIPETAIUU
CTPYKTYP JaHHBIX U MIPU3HAKOBBIX MPOCTPAHCTB,
BKJTIOYAs 33J1a4U OTOOPaKEHUS, KJIaCTEPU3AIINH,
0o0y4eHUs Ha MHOTOOOpa3usIX U aHan3a
YCTOMYUBOCTH MOJIEJIeH

10.

DL-4

(C) Criocoben mpuMeHsTh U (Uu) pa3padbaTbiBaTh
aJITOPUTMBI, METOIbI M TEXHOJIOTUU 00pabOTKH
€CTECTBEHHOI0 SA3BIKA

I1.

LC-1

(b) Cniocoben npoBoANTH aHAIN3 OU3HEC-
po0JIeEM ¢ OLIEHKON NEePCIEKTHBHOCTU
npuMeHeHust UM uist ux perieHus, OCymecTBIsATh
MOCTAHOBKY 3aJ[a4ll MAIlIMHHOTO 00y4YeHUs,
dbopmyarpoBath TpeOoBaHus K cucteme MU

12.

LC-4

(C) CniocobeH ympaBisTh MPOLIECCOM
’JKu3HeHHoro nukina MN-npoaykra

13.

LLM-2

(C) Cniocoben 1oo0y4aTh, aJanTHPOBATH U
ONITUMHU3HUPOBATH T€HEPATUBHBIC MOJAEIHU O]
cnenuduuecKue 3a/1a4u U YCIOBUSI IPUMEHEHUS

14.

FC-1

(b) Criocoben nmpoBoAUTh PPOHTUPHBIC
WCCIIeIOBaHUs B 00JIACTH apXUTEKTYD,
anroputMoB MO, onTUMU3aIIMK U MATEMaTUKHU

15.

FC-2

(b) Cniocoben nmpoBoANTH PPOHTUPHBIC
UCCIIeJIOBaHUS B 007acTH (PyHTaMEHTAIBHBIX U
T€HEpPaTUBHBIX MOJIENIEH

16.

FC-3

(b)Cnoco6en npoBouTh PpOHTUPHBIE
UCCIIeJIOBAaHUS B 00JI1aCTH YIIPABJICHHUS, PEIICHUS,
areHTHBIX U MYJIbTHAT€HTHBIX CHCTEM




PykoBoauTenp NpakTUKH OT yHUBEPCUTETA

(noonucw) (pacuugposxa noonucu)

CBeneHus 0 MPOXOKIACHUU UHCTPYKTAXKA IO O3HAKOMIICHUIO ¢ TpeOOBAHUSMH OXpaHBI TPY /A,
TEXHUKE 0€30MacCHOCTH, MOKapHOIM 0€30MaCHOCTH, a TAKXKE NMPABHIIAMH BHYTPEHHETO TPYAOBOIO
pacrnopsiaka

(mst mpodMIIBHON OpraHU3aIIHN )

[IpodunpHas opranu3amus

Crynent
(®UO, Bo3pacr)
Harta
1. UHCcTpyKTa)X MO TPeOOBAHUAM OXPaHbI TPyaa
IIposen
(mosxHOCTH, DUO coTpyaHMKa, TPOBOIUBLIETO MHCTPYKTAXK, TOANNCH)
IIpocnyman
(®UO, noanuck CTyIeHTA)
2. HHcTpyKTak 0 TeXHHKE 0€301aCHOCTH
[Iposen
(mosxHOCTH, DMO coTpyaHMKa, TPOBOIMUBLIETO MHCTPYKTAXK, TOANNCH)
[Ipocmyman
(®UO, moanuck CTyIeHTA)
3. HHcTpyKTakK MO MOKAPHOH 0€30MaACHOCTH
IIposen
(momxHOCTH, DO coTpyaHMKA, IPOBOAUBIIETO HHCTPYKTAXK, TOAMKCH)
IIpocnyman
(®UO, moanuck CTyIeHTa)
4. MHCTPYKTa:K N0 NPABHJIAM BHYTPEHHEr0 TPYA0BOI0 PacnopsiaKa
IIposen
JOJIKHOCTB, COTpYJHHUKA, IPOBOAUBLIETO HHCTPYKTAXK, IIOIIUCH
@O cotpy p 19
[Ipocnyman

(®UO, noamnuck cTyAeHTA)



