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1. Ileau mpaKTHKH.

Lenp y4eOHOM MPAKTHKU TEXHOJIOTHIECKOH (MPOSKTHO-TEXHOJIOTUIECKON) MPAKTUKH
MPEeoJiaraeT NoArOTOBKY CTYIEHTOB B 00JIACTH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH,
METOJIOB M TEXHOJIOTMI UCKYCCTBEHHOT'O MHTEJUIEKTa U MAIIMHHOTO 00YYEeHHMS.

OCHOBHBIE LIENHU:

- (popmupoBaHKE y CTYACHTOB NMPEACTABICHUI O COBPEMEHHOM COCTOSTHUU
IIPOrpaMMUPOBAHUS U SI3bIKOB IIPOIrPaMMHUPOBAHUS;

- (hopMupoBaHKE Y CTYACHTOB PEACTABICHUI O COBPEMEHHOM COCTOSHMM MAIIMHHOTO
00y4eHHs1 U HCKYCCTBEHHOT'O MHTEIIJICKTA;

- 3aKpeIUieHre 3HaHUH 0 IPOTrPaMMHUPOBAHHIO U MALTMHHOMY OOYy4eHHUs..;

- IpuoOpeTeHne KOMIIETEHIN B chepe mpodeccHoHaIbHOM e TeNbHOCTH;

- IOBBIILIEHUE Ka4€CTBA 3HAHUI 110 UCIIOJIB30BAHUIO B IPAKTUYECKOHN JEATEIbHOCTH HOBBIX
3HAHUN U YMEHUM, CTPEMIICHHSI K CAMOPa3BUTHIO;

- OCO3HaHME COLMAJIBLHON 3HAYMMOCTH CBOEH Oyayuie npodeccun 1 MOTUBAIIMH K
BBITIOJTHEHUIO MPO(ECCHOHATBHON eI TENFHOCTH.

2. 3a71a4u NPaKTHKHU:

OcHoBHbIE 331241 y4eOHON MPaKTHKU:

- 3aKpeIuIeHNe TEOPETUYECKUX 3HAHUM, OTY4YEHHBIX IIPU U3yYEHUN AUCLUILINH
npodeccHoHaNbHOTO LIUKIIA;

- IpUOOpeTEeHNE IPAKTUYECKUX HABBIKOB (OMbITA IPAKTUYECKOHN IESATEIbHOCTH) B
UCIIOJIb30BAaHUM 3HAHUM, YMEHHUH Y HaBBIKOB, MOJIy4E€HHBIX IIPU O0YUYEHUY;

- BEIOOp HaIpaBiIeHUs MPAKTUYECKOM padoThI;

- cbop, 00paboTKa U aHAIM3 MaTepHaa Ul BBIIOJIHEHHS BBITYCKHON KBaTM(UKAIIMOHHON
paboThI;

- IpUOOpETEHNE ONbITa PAOOTHI B KOJUIEKTUBE;

- IpOBEpKa FOTOBHOCTH OyayIInX 6akanaBpoB K CaMOCTOSITENIHOH TPy IOBOH A€ATEIbHOCTH
U CaMOOpPraHU3aLuH.

- IpUOOPETEHHE OIbITA B HCCIEJOBAHUH aKTyaJIbHON HayYHO-TEXHHUUECKON MPOOIEMBI.

- IPOACMOHCTPUPOBATE YPOBECHDb 'OTOBHOCTU TEXHOJIOTMU HA MOHeHBHOﬁ Cpe€ac MakKCUMaJIbHO
HPHOIIIKEHHON K PeaIbHOCTH, a TAKXKe IPOBEPUTH COOTBETCTBUE TEXHOJIOTHH TPEOOBAHUAM K
MIPOU3BOAUTEIBLHOCTH (ITPOBECTH NMPOQUIUPOBAHKE HA PEabHBIX 00beMax U YOSIUTHCS B
a¢dexTrBHOCTH Tpoieaypsl MacmTaduposanus) (YI'T-5) Ha 1 kypce;

- pean30BaTh 0€Ta BEPCHIO KOMIIOHCHTOB TEXHOJIOTHH MM Pa3MeIaeT B CBOEM

MH(QOPMALIMOHHOM MPOCTPAHCTBE CBOOOIHO OLIEHUBAEMBIN IPOTOTHUII, HE UMEIOIIUI JOCTYI K OCHOBHBIM
6a3am mannbix opranusanun (YI'T-6) Ha 2 kypce

3. Mecro npaktuku B cTpykrype OOIL

[IpakTrka «TexHOJOTMYECKasd (MPOEKTHO-TEXHOJIOTUYECKAsi) MPAKTHKa» OTHOCUTCA K
BapuaTuBHOU yacTH bioka 2 «IlpakTrkay y4eOHOrO 1aHa.

YcBOeHHE 3HAHUI, TOTYYEHHBIX CTYJACHTaMU Ha Y4eOHOH MpakTHUKe, TPU3BAHO MOBBICUTH
X MPoPEeCcCHOHATN3M M KOMIIETEHTHOCTh, a TaK)Ke CIOCOOCTBOBATH PA3BUTHIO Y CTYJIEHTOB
TBOPYECKOTO MBIIUIEHUSI, CUCTEMHOI0 MOAXOJa K INOCTPOCHHIO cucTeM Ha ocHoBe MU Ha
NPEANPUATHAX U B OpTaHU3ALMX.

CtyneHT nansi MPOXOXKIEHUS Y4YeOHOM MPaKTHKK JIOJDKEH 00Najgarh HaBbIKAMU
aJITOPUTMU3AIMHU, TPOTPAMMHUPOBAHUS, MATEMAaTHYECKOTO aHaIn3a, aHAJIN3a UCXOJAHBIX JaHHBIX
MOCTAaBJICHHBIX 3a7a4, co31anus cucrem M.

[IpakTrka 6a3upyercs Ha OCBOCHUU CIICAYIONTUX JUCIUIIINH: MaTeMaTHYeCKUid aHaIH3,
Anrebpa u reometpusi, DyHgameHTanbHble AUCKpETHBIE MoieaH, OCHOBBI MIPOrPAMMHUPOBAHHUS,



ANTOPUTMBI U CTPYKTYPHI TaHHBIX, [[poMOT MHXUHUPHUHT B MPO(ecCHOHATbHOM AesITebHOCTH,
TexHonorun kommbloTepHoro 3penus, Juddepenunansusie ypaBHenus, Kypc Teopun
BeposiTHOCcTe, basel nmanneix, WEB-pa3paboTka, AnMuHHCTpUpOBaHWE HWH(POPMAIIMOHHBIX
cerell, OOBEKTHO-OPUEHTUPOBAHHOE MpPOTpaMMUpOBaHUE, YMCIEHHbIE METOHbl, AHAIUTUKA
naHHbx, OnepanuoHHbIe cucTeMbl, [lapannenbHoe M HU3KOYPOBHEBOE IMPOTrPaAMMUPOBAHHE,
Oo0paboTka nannbix Ha Python, MatemaTuyeckue Moiesin HEHpOHHBIX cereit, A/B-tectupoBanue
u Uplift-MmonenmupoBanue, MHCTpyMeHTanbHBIE cpenacTBa mojaenupoBanus B MU, TexHomorun
co3aanus u nopaepxku I10.

TpeboBanust K BXOAHBIM 3HAHUSM, YMEHUSM U TOTOBHOCTHU CTYJIEHTOB, TPHUOOPETEHHBIX B
pe3ysbraTte ocBoeHUs mpexamecTByromux yacted OOIL: cTyneHT 1oykeH BiaieTh OCHOBHBIMU
HABbIKAMHU MPOTPaMMHUpPOBaHUs, pabOThl C aNTOPUTMHYECKUMHU SI3bIKAMU; 3HATH CTPYKTYpPY
OIEPALMOHHBIX CUCTEM U OCHOBBI CUCTEMHOI'O IIPOrpPaMMHUPOBAHUSI, UMETh 0a30BbIE 3HAHMS 110
0a3zaM JaHHBIX, BeO pa3paboTke U pa3paboTKe NECKTON MPHIOKEHWH, a TaK Ke HMETh
NPAaKTUYECKHE HAaBBIKA U TEOPETHUYECKHE 3HAHUS 10 JUCIHUILIMHAM PO (ECCHOHATBEHOTO ITUKIIA
NU — MeTonbl KOMIBIOTEPHOTO 3PEHHS, METOJbl CTATUCTHYECKOrO aHalli3a, MHOTOMEpPHOTO
CTaTUCTHYECKOTO aHAJIM3a ¥ MAIIMHHOTO 00yYeHMUs.

3HaHUA ¥ HaBBIKH, MPUOOPETEHHBIE CTYJIEHTAMH B IpOIECcCe MPOXOXKICHUS y4eOHOH,
OyIyT UCHOJb30BaThCS IPU M3YUEHUU BCEX KYypCOB, CBSI3aHHBIX C IPOIPaMMHUPOBAHUEM,
METOJIJaMHU MAIIMHHOTO 00y4Y€HUS U HCKYCCTBEHHOTO MHTEIUIEKTA, MIPH BBITOJIHEHUU KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX PadoT.

OO61as Tpy1I0eMKOCTb AUCHIHUIIIIMHBI COCTABIIAET 9 3a4eTHBIX eAUHUILL, 324 akaJeMHUUYeCKUX
yaca. YyeOHas IpakTHUKa «TEXHOJOrM4eckass (MPOEKTHO-TEXHOJIOTMYECKasl) MpPaKTUKa»
OpUEHTUpPOBaHA Ha BBIPAOOTKY Yy CTYJEHTOB KOMIIETEHIIMH M HAaBBIKOB CaMOCTOSITEILHOTO
IIPOBE/ICHUS UCCIICIOBAHUMN.

[IpoxoxkaeHre MPaKTUKU «TEXHOJIOTUYecKas (MPOEKTHO-TEXHOJOTHYECKast) MPaKTHKa»
SBIISIETCS 0053aTEIbHBIM HapaBHE C OCBOSHHEM TEOPETUYECKHUX JTUCIUILIMH y9eOHOTO IJIaHa.

VYyeOHass mpakTUKa «TeXHoJorudeckas (IMPOEKTHO-TEXHOJIOTUYECKAsl)) MPaKTHUKa»
npu3BaHa oO0ecneunTh (QYHKIUIO CBS3YIOLIEr0 3BEHA MEX]Iy TEOPETUYECKUMHU 3HAHUSIMU,
NOJYYEHHBIMU MPU YCBOEHHM OakanaBpcKoW 0Opa30BaTENbHOM MpOrpaMMbl, M MPaKTHUECKON
JIESATETLHOCTBIO 110 BHEPEHHUIO ITUX 3HAHUHN B PeasIbHBIN yU4eOHBIH mpoIiecc.

K mnpaktuke J0MycKarOTCs CTYAEHTHI, IOJHOCTBIO BBINOJHHUBIIKE Y4YeOHBIM IUIaH
TEOPETUYECKOr0 00yUEHHS.

CpoKu MPOX0XKACHUSI TIPAKTUKHU OMPEICIISIFOTCS y4eOHBIM IJIAHOM U KaJICHIAPHBIM IPaQUKOM.

4. Tun (¢popma) 1 ciocod npoBeeHNs NPAKTHKH.

Tun yueOHOM NMpaKkTUKU: TEXHOJOrHYecKas (IPOEeKTHO-TEXHOJOTnYecKas) MpaKkTHKa.

Crnioco6 nmpoBeieHust yueOHON MPAaKTUKU: CTallMOHAPHAs, BHIE3IHAS.

[IpakTuka npoBoauTCs B cieayroueil GpopMe: TUCKPETHO MO BHJIAM MPAKTUK — IYyTEM
BBIJICJIEHUS B KaJIEHJApHOM Y4eOHOM rpaduke HENpepbIBHOTO MepHoAa y4eOHOro BpeMEHH s
MPOBEJEHUS KaX/10T0 BU1a (COBOKYITHOCTH BUIOB) MPAKTHKHU.

ITpaktuka npoBoautcs Ha 6aze POV BO Ky6I'Y, Ha 6a3e uHIyCcTpHUAIbHBIX TAPTHEPOB,
OPEeNNpUATHI W/MIKM OpraHu3alfii, Hay4YHbIX YUpPEXKIECHUN MPH HATUYUU COOTBETCTBYIOLIMX
JI0OTOBOPOB.

[IpakTka TPOBOAUTCS B COOTBETCTBUU C IMporpaMMoil yueOHOM mpakTuku. Pabota
CTYIEHTOB U WHAVBUIAYAJIbHAs IPOrpaMma IPAKTUKH, COCTABIIAECTCS CTYIEHTOM COBMECTHO C
Hay4HBIM PYKOBOJIUTEIIEM.

PykoBoicTBO y4ueOHOW MNpPaKTUKON «TEXHOJIOTHYecKas (IMPOEKTHO-TEXHOJIOTHYECKast)
MIPaKTHUKa» OCYIIECTBIIAET PyKOBOAUTEND IPAKTHKH.

TEXHOJIOTHYEcKas (IPOEKTHO-TEXHOJIOTHYECKast) MpaKTHKa MPOBOAUTCS Ha 1 U 2 Kypcax.

Ha nepBoM kypce mpakTuka MpoBOAUTCS Ha Oa3e IEHTpa UCKYCCTBEHHOI'O MHTEIIEKTA,
i Ha 6aze naboparopun poboToTeXHUKU U MexarpoHuku KyOI'Y nmm IT-npeanpusituit. 3anaun



Ha MPaKTUKY CTYJIEHTaM CTaBsTCS Ha OCHOBE IIPAKTHUECKUX 3ajay J1a0opaTOpuu pOOOTOTEXHUKU
u mexarponuku KyoI'Y. B ciydae, eciau npakTuka MpoBOAXTCS Ha 6a3e EHTpa UCKYCCTBEHHOTO
UHTEIJIEKTa (akylIbTeTa KOMIBIOTEPHBIX TEXHOJOTMH W NPUKIATHOM MaTeMaTHKH, 3ajadd
CTaBATCS CTYJEHTaM Ha OCHOBE KE€IICOB MHAYCTPHUAIBHBIX apTHEPOB. Kelchl NpUBEIEHBI HUXKE B
porpamme.

Ha BTOpOM Kypce nmpakTuka IpoBOJUTCA Ha 0a3e MHIYCTpUAIbHBIX MapTHEPOB, Ha Oase
IT-mpennpusiTuii, a Takke Ha 0a3e IEHTpa HCKYCCTBEHHOIO UHTEIIEKTa (aKyibTeTa
KOMITBIOTEPHBIX TEXHOJIOTUHN U MPHUKJIAIHON MaTeMaTHKH U Ha 0a3e 1abopatopuu pOOOTOTEXHUKU
n mexatponnku KyOI'Y. 3amaum cTyaeHTaMm CTaBATCS Ha OCHOBE KEMCOB HWHIYCTPHATBHBIX
HapTHEPOB.

Cpoku TpOXOXACHUS TMPAKTUKHU OIpPENESIOTCS y4eOHBIM IUIAHOM M KaJeHAapHBIM

rpaduKoMm.

5. IlepeueHb MJIaHUpPYeMBbIX pPe3y/abTATOB O0y4eHHMs NMPHU NMPOXOKIECHUN y4eOHOM
npakTuku (IIpakTHKH 10 MOJYyYeHHI0 NEePBUYHBIX MPO(PECCHOHAIBHBIX YMEHHMH U
HABBIKOB), COOTHECEHHBIX € IUIAHUPYEMBIMHU pe3y/bTaTAMHM OCBOEHHUsSI 00pa30BaTeJbHOM
NMPoOrpaMmbl.

B pesynbraTte mpoOXOKIEHUS TPAKTHKH CTYACHT JIOJDKEH TNPUOOPECTH CIIEIyIOIIHE

komneTeHimu B cooTBeTcTBUU ¢ PI'OC BO u yueOHbBIM MJIaHOM:

YK-1

Crnoco0eH OCYIIECTBIISITh MMOUCK, KPUTUYECKUH aHa U3 M CUHTe3 HMH(POPMAIUHU, IPUMEHATh CUCTEMHBIN ITOJIXO0]
JUISL peLlICHUS] TOCTABJICHHBIX 33134

YK-1.1 OcylecTBiseT MOMCK HHPOPMAIMU B OTKPBITBIX HCTOYHUKAX
Ocyl1ecTBISeT MOUCK He0OXOJUMOM (MHTepHET) N0  OPAMBIM  3ampocaM,  COOTBETCTBYIOLIMM
nH(opManuy, ONMpasch Ha pe3yJIbTaThl | MOBEPXHOCTHOMY NMOHMMaHUIO 3aaaun. OTOMpaeT nHpopManuio Mo
aHalM3a MOCTaBJIEHHON 3a1a4n (bopManbHBIM IPU3HAKaM (PEIEBAHTHOCTD 3aIpoCy).

Ha ocHoBe aHamu3a 3agaud (HOPMYJIUPYET CJIOKHBIE MOHCKOBBIC
3aIPOCHI, HCIOJIb3YET ClICHUAIN3UPOBAHHBIC 0a3bl TaHHBIX, HAyYHbIC
Oubmmotekn. KpuTHYecKH OLEHHBAET NOCTOBEPHOCTh MCTOYHHKOB,
oTOupaeT HHHOPMALINIO, CYIECTBEHHYIO JUIS PEILICHUS 3aauH.
Biageer crpaTterusiMu riiyOoOKOro WH(OPMAILMOHHOIO —ITOMCKA,
BKJIFOYasi paOOTY C IIATHBIMH M 3aKPBITHIMU PECYPCaMH, HATCHTHBIMH
06a3aMu, JaHHBIMM Ha WHOVICIONB3yeT NPUHLIMIBI IPOESKTHOM
METOHOJIOTUU JId PEUHICHUA HpO(beCCI/IOHaHI)HLIX 3ajga4d

CTpaHHBIX fA3bIKaX. [IpoBOAUT cHHTE3 HHPOPMALINHT U3 PA3HOPOIHBIX
HNCTOYHUKOB, BBIABIIACT I/IH(I)OpMaHI/IOHHbIe JIJaKyHbl 1 HaXOJUT NIyTH
UX 3arnojHeHus. DopMUpYET 1eTOCTHYI0 HHPOPMAIIMOHHYIO KAPTUHY
1o npobieme.

YK-1.2 Bribupaer BapuaHT pemeHuss W3 MNPeUIOKEHHBIX, MPUBOAUT
Bribupaer onTumanbHbI BApHAHT npocTeiiue apryMeHThl (JIOTMYECKHe WM OCHOBaHHbIE Ha
pelIeHus 3a1a4M, apryMEHTUPYsI CBOH | OYEBHIHBIX (axTax).
BBIOOD CamocTosiTeIbHO (OPMHUPYET U CPaBHHUBAET HECKOJBKO BapHaHTOB

peureHuit. BriOupaeT onTUManbHBIA BapHaHT, apryMEHTHPYs CBOH
BEIOOp Ha OCHOBE aHANIM3a KIIFOYEBBIX KpuTepueB (3¢ deKTuBHOCTS,
pecypchl, BpeMs). YUMTHIBAET 4YacTh IOCJIEIACTBUI IMPHHITOTO
peLIeHUs..

CuCTEeMHO aHaNM3UpyeT 3ajady, TEeHePUpYeT UIMPOKUH CIEKTp
IBTEPHATHB, B TOM 4YHCIIe HEOUEBHIHBIX. BbIOMpaeT ontumaibHOE
pelieHue, MPOBO/Is KOMILIEKCHYIO OLIEHKY 110 MHOXKECTBY KPHUTEPHUEB,
BKJIIOYAsl JIOJITOCPOYHBIE IOCIEACTBUS M PUCKHU. JleMoHCTpupyer
CIIOCOOHOCTB OTCTaMBaTh CBOM BHIOODP B JIMCKYCCHH, IPEIBOCXHIIAS
KOHTPapryMEHTHI.

YK-2
CrocobeH OIIPEALIIATh KPYT 3a/1a4 B paMKax IIOCTaBJICHHOM OCJIN U BLI6I/IpaTL OITUMAJILHEIE CIIOCOOKI X
peuicHus, UCXOJs 13 HeﬁCTByIOIHHX IIPAaBOBLIX HOPM, UMCIOIIHUXCS PECYPCOB U Ol"paHI/I‘IGHI/Iﬁ

YK-2.1 [ToHnMaeT CyTh M 1€ OCHOBHBIX IIPABOBBIX HOPM, PETYJINPYIOIIHUX
[ToHMMaeT CyIIHOCTb MPABOBBIX HOPM, | MPOQECCHOHAIBHYIO AesTeIbHOCTh. CrIOCOOEH HANTH U BBIJICITUTH B
eI U 3a]Ja4i HOPMaTHBHBIX texcre HITA nosoxxenwus, peieBaHTHbIE KOHKPETHOM padboueit
MIPAaBOBBIX AKTOB CUTYyallHH.




YK-2.2

OcyuiecTBIsIeT OUCK HEOOXOMMOA
MPaBOBOY MH(DOPMAITUH [T PEIICHUS
npo¢eCCUOHATBHBIX 33134

Bri6upaer cioco6 perrenus, GopMaabHO HE HAPYIIAIONTHI
MIPABOBBIC HOPMBI, U3 YHCJIA U3BECTHBIX IIA0JIOHHBIX PCIICHUM.
Y4HTBIBaCT TOJILKO OYCBHIHBIC OrpaHUYCHUS (OI0KET, CPOK).
CHCTEeMHO yYUTHIBACT MIPABOBBIC HOPMEI, PECYpPCHBIC OTPAHUYCHUS U
MOTEHIMATIBbHBIC PUCKH ITPH BbIOOpE crocoba perieHust. CpaBHUBACT
HECKOJIbKO BapHAHTOB, BBIOMpast Hanbosee cOaTaHCUPOBAHHBIM.
JlokyMeHTHpYeT X0 000CHOBaHHUS BBIOOpA.

YK-2.3

Hcnonp3yer NpUHLKIIEI TIPOEKTHON
METOJIOTOTUH ISl PEIICHUS
npo¢eCcCHOHANTBHBIX 33124

YMeeT aHaJM3upOBaTh BXOJHBIE JaHHbIC,

IUTAHUPOBATh PabOTHI B poekTax B obmactu UT. Mcmons3yer
CYILECTBYIOLIHE THIIOBBIC PEIICHUS U Ia0IOHbI IPOSKTHPOBAHHUS
nporpaMMHOro obecniedeHus. [IpuMeHseT MeTobl U CpecTBa
MPOEKTUPOBAHHMS IPOTrPaMMHOTO 00ECTICUeHNS, CTPYKTYP JAaHHBIX,
0a3 TaHHBIX, IPOTPAMMHEBIX HHTEp(EHCOoB.

3HaeT METOIbI U CPENICTBA INIAHUPOBAHUS U OpraHU3aluH
HCCIIEIOBAaHUH M Pa3pabOTOK, a TAKXKE METO/IbI TIPOBE/ICHHS
9KCIIEPUMEHTOB M HaOII0/IeHI, 00001IeH!sT 1 00pabOTKH
nHpopmanuy.

BHa[[eeT HaBBIKOM OCYHICCTBJICHUA ACATCIbHOCTH, HaHpaBJ’IeHHOﬁ Ha
pelieHye 3a1a4 aHATUTHYECKOT0 XapaKTepa, PeAoIaralomux
BBIOOP U MHOT00Opa3He aKTyalbHBIX CIIOCOOOB PEIICHUS 3a/1ad.
OLeHUBACT U COTIIACOBBIBACT CPOKHU BBITOJHEHHUS OCTaBICHHBIX
3a1au.

YK-2.4

Bribupaet onTHMaIbHEIA cr1oco0
peLICHHUS 33124, HUMEIOIINXCS PECypPCOB
Y OTPaHUYCHUH, OLICHKH PHCKOB Ha
OCHOBE MPOEKTHOTO HHCTPYMEHTApHSI

YMeeT aHaIM3upOBaTh BXOHbBIE JaHHbIE, ITNIAHUPOBATH PabOTHI U
pecypchl B mpoekTax B oomactu UT.

3HaeT METOBI U CPEJCTBA INIAHUPOBAHKS U OPTaHH3aALUH
HCCIIEIOBAaHUN U Pa3pabOTOK, METObI IPOBEACHHS SKCIIEPUMEHTOB
1 HabroIeHNi, 00001eHNs 1 00paboTKU HHPOpPMALIKH.
OI11eHHBAET U COTTIACOBBIBAET CPOKH BBINOJHEHUS [TOCTaBICHHBIX
3ajad.

OIIK-1

CrniocoOeH npuMeHsTh GpyHIaMeHTalbHble 3HaHHS, TOJYYeHHbIE B 00JIACTH MAaTEMAaTHYECKUX U (WJIN)
€CTECTBEHHBIX HaYK, M UCIIOJIb30BaTh UX B IIPO(ECCHOHATIbHON JISSITEbHOCTH

OIIK-1.1

[Mpumensiet pyHIaMEHTAIBHBIC
3HaHUsI, IOJYYCHHBIC B O0JIACTH
MaTeMaTHYECKHUX ¥ (WJTH)
€CTECTBEHHBIX HAayK MPHU TOCTPOCHUU
MoJiefiel B 3alaHHOM MpeIMETHOM
obnactu

3HaTh: OCHOBHBIE KJIACCHI MATEMAaTHYECKUX MOJEIeH
(aHayUTHYECKHUE, CTATUCTUYECKUE, IMUTALIMOHHBIE); OCHOBBI
MaTeMaTHYeCKOro aHaln3a, JINHEHHOH anreOpsl, TeoOpun
BEPOSITHOCTEH; KPUTEPUH ITPUMEHUMOCTH MOJIEIICH.

YMeTh: aHaM3UpOBaTh 33/1a4y U BHIOUPATH a/IeKBAaTHBIN
MaTeMaTHYeCKHUH anmapar JJIsl €¢ peleHus ; CTPOUTH (OPMATbHYIO
MOCTAHOBKY 3a/]]au¥; OLICHUBATH a1€KBATHOCTh M OTPaHWYEHHS
TTOCTPOSHHOM MOIEIIH.

Brnaners: HaBbIKAMH MaTeMaTHUECKOH (hopMaTH3aIiu
NPUKJIAIHBIX 33/1a4; METOJIaMH PaOOTHI C MaKeTaMH
Maremaruueckoro mojenuposanus (Matlab, Python SciPy);
HpOBeIeHHsI BepUpHUKALUK MOJICTICH.

OIIK-1.2

[Tpumensier pyHIaMEHTaJIbHbIC
3HaHWS, OJTy4YEHHBIE B 00IaCTH
MaTeMaTHYeCKHUX U (W)
€CTECTBEHHBIX HayK IIpH BEIOOpE
METOJIOB PEIICHHUS 3a/1a4
npodeccHoHaNBHO IeaTeIbHOCTH

3HaTh: OCHOBHBIE KJIACCHI MATEMAaTHYECKUX MOJEIIeH
(aHaTMTHYECKHE, CTATUCTHYCCKUE, IMHTAIIMOHHBIE); OCHOBBI
MaTeMaTH4eCKOro aHal3a, JMHeHHOH anre6psl, TEOpHU
BEPOSATHOCTEH; METOBI IPUMEHEHHUS MOJICIICH.

YMeTb: aHaJIM3UPOBaTh 3a1a4y U BEIOHUPATh aeKBATHBIC METO/IbI
JUISL €€ PELICHUS; CTPOUTH (POPMaJbHYIO IOCTAHOBKY 3a/1a4H;
OLICHUBATbH a[ICKBATHOCTh U OTPAaHUYCHUSI IOCTPOCHHOW MOJIETIH.
BurageTs: MeTomamMu GopManu3aniy NPUKIAAHBIX 331a9; METOAAMU
paboTHI ¢ MakeTaMu MaTeMaTuIeckoro Moaeauposanus (Matlab,
Python SciPy); nposenenns BepruduKaIMu MOJIENEH.

OIIK-2

CriocobeH HCronp30BaTh M aJalTHPOBATh CYNIECTBYIOIINE MAaTEMaTHIECKIE METOABI U CHCTEMBI
IPOTPAMMHUPOBAHHS IS pa3pabOTKH U peai3alliii AITOPUTMOB PEIISHHS IPUKIIAIHBIX 3a/1a4

OIIK-2.1
Crioco0OeH IpUMEHATh CUCTEMHBIN
[OJIXO/1 K aHAJIN3Y NPEIAMETHOU

3HaTh: OCHOBBI CHCTEMHOTO aHAJIN3a M MIPHHITUIIBI IEKOMITO3UIIH
CIIOKHBIX 3a/1a4. MeToIb! (hopMaTn3aIiiy TpeOOBaHHUH K




(po06IieMHOI) 0071aCTH, BBISIBICHUIO
TpeOOBaHUIl K peau3aliy alrOPUTMOB
pelleHHS MPUKIIAIHBIX 3214

IIporpaMMHBIM cucteMaM. Kpurepun BeiOopa aropuTMoB JUist
peLIeHus TPUKIIAHBIX 3a]1a4

YMeTh: aHaTM3UPOBaTh NPEIMETHYIO 00JIaCTh U BBLICHSATD
KJIFoueBble cynHocTH. @opMynupoBaTh TpeOOBaHMUS K aIrOpuTMaM
Ha OCHOBE aHanu3a 3aja4i. CpaBHUBATH U BHIOUPATH ONTHMANbHbBIE
ITOPUTMBI JIJISL PeTU3aLINH.

Brnanets: HaBBIKAMU CHCTEMHOTO IPOSKTHPOBAHMS IPOTPAMMHBIX
pemeHnid. MeTogamu otieHKH 3¢ (HEeKTHBHOCTH adrOpUTMOB.
TexHnkamMu JOKyMEHTHPOBAaHHS TPEOOBAaHUN M MPOEKTHBIX
pelIeHu .

OIIK-2.2

IIpumensieT coBpeMeHHbII
MaTeMaTHYECKHH aImapar npu
MOCTPOCHUU MOJENIeH B Pa3IUUHBIX
00J1aCTSIX YEIOBEYECKOH AesATeIbHOCTH

3HaTh: OCHOBHBIE KIIACCHI MAaTEMaTHIECKUX MOJIEIICH
(meTepMHUHHPOBaHHBIC, CTOXAaCTHUECKHE, TUCKPETHBIE,
HenpepbIBHbIE). COBpEMEHHbBIE METO/IbI MATEMAaTHIECKOTO
MO/JIETTMPOBaHHUS (MAIIMHHOE 00yUeHHE, ONITUMHU3AINS, TEOPUS
urp). Maremaruueckre OCHOBBI BBIOPaHHOH ITpeAMETHON 001acTi
(puzuka, sKOHOMUKA, OUOIIOTHS U JP.)

YMmers: GpopManu30BbIBaTh NPUKIIAJHBIC 3aJa9 B TEPMUHAX
MaTeMaTHYeCKUX Mojeneil. BeiOupats u agantiuposarts
MaTeMaTHYECKUE METOIbI Is1 KOHKPETHBIX MPaKTHYECKUX 3a7ad.
Kputnuecku onieHUBaTh aIcKBaTHOCTb U OrpPaHUYEHHS
MIOCTPOEHHBIX MOAEIeH

BrnaneTs: HaBbIKaMM peanu3allid MaTEMaTHYECKHX MOZEIEH ¢
HCIOJIb30BAaHUEM COBPEMEHHBIX BBIYMCIUTEIBHBIX HHCTPYMEHTOB.
Meronamu Bepu(UKaIMU U BaTUAINH MAaTEMaTHIECKUX MOJIEICH.
TexHUKaMM BU3yaJIU3aI[K U HHTEPIIPETAI[MH PE3yIbTaTOB
MO/JICJIUPOBAHUS

OIIK-3

CriocoOeH MPUMEHATh ¥ MOIUGHUIIMPOBATH MATEMATUICCKHE MOJICIH IS PELICHHUS 3a7a4 B 00J1acTH

npoGheCCUOHANBHON JICSITeIBHOCTH

OIIK-3.1

ApryMeHTHpPOBAHO IIPUMEHSIET METObI
MPOEKTUPOBAHHMS, pa3pabOTKU U
peanusalyy IpOrpaMMHBIX IPOIYKTOB
U IPOrPaMMHBIX KOMILIEKCOB B
Pa3IMYHbBIX 00JIACTSIX YeIOBEYECKON
JIeSITEIbHOCTH

3HaTh: METO/IbI IPOSKTHPOBAHMUS, Pa3pabOTKH U peai3aluu
HPOTPAMMHBIX NMPOJIYKTOB U POTPAMMHBIX KOMIUIEKCOB B
Pa3NyYHBIX 00JIACTSIX YEIOBEYECKOM ACATEIBHOCTH

YMeTh: IPUMEHATh METO/IbI IIPOEKTHPOBAHMS, pa3pabOTKU U
peanM3alyy IporpaMMHBIX TIPOAYKTOB M IPOTPaMMHBIX
KOMIUIEKCOB B Pa3JINYHBIX 00JIACTSX YEITOBEUECKOH AEATETbHOCTH
Brnanets: MHCTpyMEHTaMU MMPOEKTUPOBAHUS, PA3paOOTKH U
peanu3aiy IporpaMMHBIX IPOJYKTOB

OIIK-3.2

OpueHTHpyeTcsl B COBPEMEHHBIX
MOJIOKEHUSX M KOHLETIUSIX
MPUKJIAJJTHON MaTEMaTUKHU U
MPOrPaMMHOTO 00eCTIeUeHHs

3nate: OCHOBBI IPUKIAJHON MATEMATHKH: DJIEMEHTHI TUHEHHON
anreOpsl (MaTpHIlbl, BEKTOPHI). OCHOBBI MaTEMaTHYECKOTO aHAIH3a
(mpowusBoaHbIe, MHTETpaibl), [IpocTeiiiye YuciIeHHbIe METOIBI.
Bbazossie konuemniuu [10: OcHOBHBIE MapagUrMbl
nporpamMupoBanus (OOII, npouenyproe), [IpuHIUIB paboTh!
AITOPUTMOB (CIIOKHOCTB, 3 (HEKTUBHOCTH), OCHOBHBIE CTPYKTYPHI
JTAHHBIX (MaCCHBBI, CITUCKH, JIEPEBHS)

YMeTh: IPUMEHATH MTPOCTEHIIINE MaTeMAaTHIECKHUE METO/IBI B
nporpammax. Peann3oBbiBaTh 6a30BbIE AITOPUTMBI HA SI3bIKE
MIPOTrPaMMHPOBaHNs. AHAIU3UPOBATH TPOCTHIE TEXHUUECKHE
3amanus. PabotaTh ¢ yueOHOM TUTEpaTypO B JOKyMEHTAIHEH
Brnaners: HaBbIKaMU peann3alui MaTeMaTHIeCKUX OPMYJI B KOJIE.
OcHOBHBIMU NIpHEMaMu 0TNIaAKH mporpamm. Ilpocreimmmu
METOJJAMH ONITUMH3AIINHN KOJIa.

OIIK-4

Crioco6eH NOHUMATh MPUHITUTIBI PAOOTHI COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA U UCTIOIh30BATh MX
JUTS pEUIeHNUs 3a1a4 MPO(HeCCHOHATFHON e TeIHOCTH

OIIK-4.1

ApPryMEHTHpPOBAHO ITPUMEHSET
COBpEMEHHBIE HH(POPMAITIOHHEIE
TEXHOJIOTMH, B TOM YHUCIIE
OTEUYECTBEHHBIE, IPU CO3JaHUU
MPOTPaMMHBIX MPOJYKTOB U
MPOTrPaMMHBIX KOMIUIEKCOB
Pa3NIUYHOrO HA3HAUYEHUS

3HaTh: aKTyaJbHBIE IPOTPAMMHBIE TIPOTYKTHI U OMOINOTEKH, B TOM
YHCIie 0T€YECTBEHHBIC, /IS CO3aHUH MPOTPAMMHBIX ITPOAYKTOB U
MIPOrPaMMHBIX KOMIUIEKCOB Pa3IMYHOT0 Ha3HAYCHUS

YMeTh: MPUMEHSTh COBPEMEHHBIE HH(POPMAITHOHHBIE TEXHOJIOTHH,
(dpeiiMBOpKH, OMOIMOTEKN TIPH CO3JJaHUH MPOTPAMMHBIX
MIPOAYKTOB U MPOTPAMMHBIX KOMIUIEKCOB PA3JIMYHOIO HA3HAUYEHUS
Brnanets: coBpeMEeHHBIMH TEXHOJIOTHAMHE Pa3pabOTKH BeO-
TIPUIIOKEHNH 1 BeO-CepBHUCOB, MOOMIIBHBIX NPHIIOKEHHH, 0a3
JIAHHBIX JUIsL pelIeHus 33124 NpodecCHOHAIFHOMN eI TeIbHOCTH




OIIK-4.2

OpueHTHUpYeTCs B COBPEMEHHBIX
MOJIOKEHUAX U KOHLICTIIHSIX
MPUKIIAJHOTO U CUCTEMHOTO
MPOrPaMMHOTO 00ecIeYeHUs,
ApXHUTEKTYpBl KOMIIBIOTEPOB U ceTel (B

TOM YHCJIE U TTI00aTbHBIX ), TEXHOJIOTHH

CO3JJaHUS U COMPOBOXKICHUS
MPOTPaMMHBIX POJYKTOB H
POTPaMMHBIX KOMILIEKCOB

3HaTh: OCHOBHBIE BUABI IPUKJIAJHOTO U CUCTEMHOI0
MIPOrPaMMHOT0 00ECHEYEHUsSI, ApXUTEKTYPBl KOMIIBIOTEPOB U ceTel
(B TOM UHCIIe U IN100aIbHBIX)

YMeTh: IPOEKTUPOBATH U pa3padaThIBaTh NPOrPAMMHBIE IPOLYKTHI
U CEpPBUCHI

BnaneTts: coBpeMEHHBIMU TEXHOJIOTHSIMU CO3/IaHUs U
COMPOBOXKACHUS MPOTPAMMHBIX MIPOILYKTOB U MIPOTPAMMHBIX
KOMIIIEKCOB

OIIK-5

CrocoOeH pa3padaThIBaTh AITOPUTMBI M KOMIIBIOTEPHBIE POIPaMMBI, IIPATOJHBIE LIS TPAKTHIECKOTO
NpUMEHCHHUS

OIIK-5.1 3HaTh: METOIBI IPOCKTHPOBAHUS, Pa3pabOTKH U peaTn3aui

ApryMeHTHpPOBAHO MIPUMEHSAET METObI

MPOEKTUPOBAHMS, pa3pabOTKU U
peanu3alyy NporpaMMHBIX IIPOAYKTOB
U IPOrpaMMHBIX KOMIIJIEKCOB B
Pas3IMYHbBIX 00JIACTIX YEIOBEYECKON
JIeSITeTIbHOCTH

MIPOrpaMMHBIX IPOTYKTOB U MPOrPaMMHBIX KOMIIIEKCOB B
Pa3IMYHBIX 00JIACTSIX YEIOBEYECKOH AEATEIHHOCTH

YMeTh: MIPUMEHSTh METOJIbI TIPOEKTHPOBAHMS, pa3pabOTKH 1
peanu3anuy NporpaMMHBIX IIPOJYKTOB U IIPOrPaMMHBIX
KOMIUIEKCOB B Pa3JIMUHBIX 00JIACTSIX YEIOBEUECKOW e TeIbHOCTH
BrnaneTts: MHCTpyMEHTaMH IIPOEKTHPOBAHUS, pa3pabOTKU U
peann3aluy IpOrpaMMHBIX IPOAYKTOB

OIIK-5.2

Hcnone3yer nHCTpyMEHTAIbHBIE,
MPOTPaMMHBIE M alNlapaTHbIE CPECTBA
M3MEPEHUH ISl OIIEHKH KadecTBa
MPOTPAMMHOT0 00€CTIEeYCHUS

3Hatb: MeTpuky kadectBa [10 (Mpon3BOAUTENLHOCTD, HA/IE)KHOCTD,
COINPOBOXKAAEMOCTb, 0€30MaCHOCTb); METOANKN HATPY30UHOTO
TECTUPOBAHMS; TPUHIUITEI IPO(GHUINPOBAHUS KOJA.

Ymets: GopmynnpoBats KpuTepruu 3GPEKTUBHOCTH JUTS
KOHKPETHOTO KOMITOHEHTA; IJIAaHUPOBATh U MIPOBOJHUTH
TECTUPOBAHHE MTPOU3BOIUTEILHOCTH; aHAIM3UPOBATh PE3YIIbTATHI
TECTUPOBAHUS U BBIABIATH "y3KHe MecTa'.

BrnaneTts: MHCTpyMEHTaMM Harpy304Horo tectupoBanus (JMeter,
Gatling); HaBbIKaMU MPOGUIUPOBAHUS TTPHII0KESHHN
(mpodunuposiinku CPU, namsiTi); METOJaMHu aHaN3a U
BU3YaJIN3alMU PE3YJIbTATOB U3MEPEHUH [UIsl IPUHATHS PEILICHUH 110
ONITHMH3AINH.

DL-3

(IT) CriocoOeH npuMeHsTh | (WITH) pa3pabaThiBaTh alTOPUTMBI, METOIBI 1 TEXHOJIOTHH KOMIIBIOTEPHOTO
3peHHst

DL-3.1 CpaBHHBaeT pa3HbIe IPeT00yICHHBIC MOJICIH 0] KOHKPETHYIO

[IprmensieT (ipoBoIs BEIOOp U
IKCIIEPHUMEHTBI) H3BECTHBIC
ANTOPUTMBI U OMOITHOTEKU
KOMITBIOTEPHOTO 3pEHHUS,
npenoOydYeHHbIe IITy0oKue
HEUPOCETEBBIE MOJAEIH [
NPUKJIAIHBIX 337124 aHaJIu3a
M300paKeHNH U BUJEOTIOTOKA, IPU
HEOOXOIUMOCTH J00oOyJas 1
BaJMIUPYsI Ha COOCTBEHHBIX HAbOpax
JAHHBIX

3aga4y. [IpoBoauT transfer learning Ha CBOMX JTaHHBIX.
OnTuMu3upyeT TurepnapamMerpsl sl yIydIIeHNs] Ka4eCcTBa.
Co3maet cnoxHble MaiaitHel ayrMeHTanuy (albumentations).
Ymeer paboTtaTh ¢ BHICO: U3BICUCHHE KaaPOB, 00paboTKa
BPEMEHHBIX MOCJICI0BATEIILHOCTEH My TEM IIPUMEHEHUS

CNN+RNN, 3D CNN

DL-3.2

OnpezensieT CTeK TEXHOJIOTHIH,
METOIOB U aITOPUTMOB It
MOCTPOEHHUS IPOLYKTOB C
KOMIIBIOTEPHBIM 3pEHHEM (CHCTEMBI
BUICOAHAIUTHKH, IONCKOBBIE
CHCTEMBI TI0 U300PaKESHHSIM H T.JI.)

PazpabarsiBaeT anropuTMBbl CErMEHTALMN H300paKEeHUH
(paneneHue-cinMsHIE PETMOHOB, HOPMAJIM30BaHHBIN pa3pes rpada,
mean shift), BKIto4as ceMaHTHUYECKYIO CETMEHTANNIO; IPUMEHSET
npeodpazoBanne Xapa 1 RANSAC; npuMeHseT anropuTMel
JETEeKINU XapaKTePUCTHYECKUX TOUYEK (IeTeKTop Xappuca,
nerektop @ectaepa, SUSAN, 6510051, DoG); mpumensier
JECKpUITOPHI n300paskeHui, Hapumep, SIFT

HeiipocereBrie apxuTeKTypHI A1 aHann3a uzoopaxeranit VGG,
Inception, ResNet, EfficientNet u T.1. 0cOOEHHOCTH 00yUYEHUS U
noooyuenus. Apxurektypbl FCN u Unet B 3a1auax cerMeHTanuH,
(YHKIMHM TTOTEpPb AJs 3a1a4K cerMeHTanuu. OQHocTauiHbIe
(SSD, YOLO) u asyxcramuiiisie (FASTER R-CNN, Mask R-
CNN) netekTopsl B 331a4ax JeTEKIUH, QyHKIUH NOTEph B 331a4e
JICTEKIINU




DL-3.3

NMrmnemMeHTHpYeT U3BECTHBIE
aJTOPUTMBI, apXUTEKTYPbI U MOAEIIN
KOMIIBIOTEPHOT'O 3pEHHUS Ha peaIbHbIX
JIaHHBIX, CTPOUT NaimIaiiHbI
00yueHHs MOJIENICH U Pa3BePTHIBAHUS
CEPBHUCOB KOMIIBIOTEPHOTO 3pEHUS B
MPOAYKTUBHOM cpejie

KacromusupyeT apXuTeKTypsl oJ 3a1a4y (M3MEHEHHE CIIOCB,
3ameHa backbone’a).

[pumMeHsieT METO/IBI YCKOpeHuUsI HH(pepeHca (KBaHTH3ALHSL,
pruning, TensorRT). CTpoHT CIOKHBIC CTPATETHH ayrMEHTAIUH
(albumentations, kactomHble TpaHcopmepsl). HacTpanBaer
pacmpenenénnoe ooyuyenue (DDP, Horovod). Co3nmaer CI/CD-
namiaiigel Lt CV-momeneit

DL-3.4

Pa3pabaTsiBacT HOBBIC AITOPUTMBI 1
OMONMMOTEKH KOMITBIOTEPHOTO 3PEHHUS,
HOBBIE apXUTEKTYPHI INIyOOKHX
HEHUPOHHBIX CETEN U METOBI UX
oOyd4eHus 11 3a71a4 aHaIu3a
M300paKEHNUH U BHIIEO

Brnanmeer anmmapaTom snmnossipHoi reomerpun; CriocodeH
NPUMEHATH allTOPHTMEI cTepeo3peHnsi; CocoOeH PUMEHS T
ANTOPUTMBI (POTOTPAMMETPUH

Knaccuka GAN B 3agadax reHepanun n3odpaxkeHui. [Ipumepsr
3aja4: MepeHoc CTWIS, 3aMeHa JINL], YIy4lIeHHe KauecTBa
(paspewenus) pororpaduu high resolution, reenactment

ML-2

(®) CnocobeH nmpumeHsTh QyHIaMEHTAIBHBIE NPUHINIBI 1 METO/IbI MAIIMHHOTO O0Y4EHHs BKIIIOYAst
MOATOTOBKY JIaHHBIX OLIEHKY KayecTBa MOejIel 1 paboTy ¢ MpU3HaAKaMU

ML-2.1

PasnmmaaeT ocHOBHBIC THIIBI 3agaq
MaIlKuHHOTI'O O6y‘IGHI/IH " IIPUMCHSICT
Ha IIPAaKTHUKC IPHUHIOMWIIBI UX PCIICHUA

IIpoexTupyer u peanu3yeT KOMILIEKCHBIE PELIEHUS MAIIMHHOTO
00y9eHHs ISl HeCTaHIapTHBIX 3a]1a4, BKIIo4Yast pa3paboTKy
MaimIaiiHoB, ONTHMU3ALHUIO MOJETEH U HHTEPIPETALHIO
pE3YyIBTATOB

ML-3

(3) Cnocoben NPUMCHSATH KJIIACCUYCCKUEC AJITOPUTMbI MAalllMHHOT'O 06yqu1/I$1 C IOHUMAaHHUEM UX
MaTeMaTHYEeCKUX OCHOB U 00J1acTei IIPUMCHCHUSA

ML-3.1

OO0O0CHOBBIBAET CMIOCOOBI U BAPHAHTHI
MPUMEHEHHUS KIIACCHYECKUX METO/IOB
U MOZeJIel MallluHHOTO 00y4eHUs B
3anauax U, Bkimroyas ux
MareMaTUYecKoe (aIrOPUTMHUYECKOE)
npeoOpa3oBaHue U aaNTaLHUIO K
cnenuuke 3aaa49u

Pa3pa6aTLIBaeT " aanTupyer COOCTBEHHEIC AJITOPUTMUYICCKUC
peuicHusA Ha OCHOBC KJIIACCUYCCKUX MCTOJO0B. OO0OCHOBBIBACT
MAaTEMAaTHYCCKHU CJIOKHBIC PCHICHUA

ML-3.2

O¢ddexruBHO IPUMEHSET
KJIACCUYECKUE METOABI K MOJICITH
MAaIIMHHOTO 00yUYeHHUs st
o0ecrieyeHns: JOCTHKIUMOCTH
(YHKIMOHAJIBHBIX XapaKTEPUCTUK
cuctem

CnocobeH aganTiupoBaTh U MOJU(HUIIMPOBATE CYIIECTBYOIIHE
ITOPUTMBI oA crienuduKy 3axaun. HTErpupyeT Kiaccuieckne
Moend B cioxHble MU -crcTeMsbl ¢ yaéToM TpeOoBaHHIA K
HPOU3BOIUTEIHHOCTH U MacIITabupoBanuio. PapabaTriBaeT u
peanu3yeT ONTHMH3alMOHHbBIE CTPATErny Mo/ crenupuIecKue
(byHKIHOHATBHBIE XapaKTePUCTHKU (CKOPOCTh, explainability)

ML-4

(3) Crocoben mpuMeHATh METOABI 00yUeHHs 0e3 yuuTesNs A aHaJIu3a CTPYKTYPHI JaHHBIX U BBIIBICHUS

CKPBITBIX 3aKOHOMEPHOCTEH

ML-4.1

[IpumeHnsieT aropuTMBsl
KJIaCTEPHU3aLUH U TOHWKEHHS
Ppa3sMEpPHOCTH Ul PEeLICHUs
NPaKTHYECKUX 33/1a4

Bribupaer u HacTpauBaeT anroputmsl kiactepusaiun (DBSCAN,
Mean Shift, Gaussian Mixture Models) 1 MeTOJ1bI TOHMKESHUS
pasmeproctr (UMAP, aBTORHKOEpBI) B 3aBHCUMOCTH OT
cnieruduky 3anaun. HTEpHIpeTHpYyeT MOJTyYeHHBIE PE3yIbTaThl 1
IIPUMEHSIET UX JUIsl 000CHOBAHHBIX BHIBOJIOB

PL-1

(D) CnocobeH mpuMeHsITh A3bIK MporpamMmmupoBanus Python s pemenus 3anay B obsactu MU

PL-1.1

PaszpabaTsiBaeT u OTIaKHBAET
IIPUKJIAJIHbIE PELLIEHUS pa3HOU
CIIO)KHOCTH | ISl pPa3HOTO KpyTa
KOHEYHBIX MOJIb30BaTelel ¢
UCIIOJIb30BAaHHUEM SI3bIKA
nporpamMupoBanus Python,
TECTHPYET, UCTIBITHIBACT U OICHUBACT
Ka4eCTBO TAKUX PEHICHHUN

Hcnone3yer ocodbennocT BUpTyansHOH MamuHbl Python
(mampumep, GIL), pa3pabaTsiBaeT OMOIHOTEUHBIH KOJ 001IIero
0JIb30BaHMs, 8 TAKXKE JIOKYMEHTaluIo K Hemy. [Ipodunupyer u
ONITUMU3UPYET MpUiIoKeHus: Ha Python, ncronb3ys BCTpoeHHbIE
HWHCTPYMEHTHI (Hanpumep, cPython)




PL-1.2

Ocy1ecTBisieT BEIOOP HHCTPYMEHTOB
pa3paboTku Ha Python, mpuemmumbix
JUISL CO3/IaHMS TIPUKIIATHON CUCTEMBI
00paboTKM HAayYHBIX TaHHBIX,
MAalInHHOTO 00YYeHHUS 1
BU3YaJIM3allMH C 3aJaHHBIMH
TpeOOBaHUIMHU

Ymeer pa3pabaTeiBaTh COOCTBEHHBIC KOMIIOHCHTHI [Tl OMOJINOTEK
MaIIMHHOTO O0YYCHHUs C YIETOM UHTEIPAIIMU C HUMU

PL-1.3

PaspabatsiBaeT 1 MoaepKUBacT
CHUCTEMBI 00pabOTKH OOIBIINX
JAaHHBIX PA3INYHON CTENEeHH
CIIO)KHOCTH

Brnaneer naCcTpyMeHTaMu porupoBanus M ontuMuzanuu ETL
MIPOIIECCHI U1 00pabOTKH OOJBIINX JAHHBIX B paMKax
Spark/Mapreduce ¢ppetimBopka. CaMOCTOSTENBHO ITOAICPKUBACT
HHPPACTYKTYpy 00pabOTKH OONBIINX TaHHBIX.

PL-3

(IT) CnocobGen npuMeHsITh sI3bIKU nporpamMmupoBanust C/C++ juis pemenus 3a1a4 B odnactu MU

PL-3.1

PazpabaTbIBaeT U OTJIaXKHUBaET

3¢ G EKTUBHBIC MHOTOITOTOYHBIC
pemenus Ha C++, TecTupyer,
UCTIBITHIBAET U OL[CHUBAET KaueCTBO
TaKuX pelieHui

Pemaet npo6eMbl 0THOBPEMEHHOTO JJOCTYTIA K TAHHBIM H3
HECKOJIBKMX TIOTOKOB, TPaMOTHO IIPUMEHSET aTOMapHbIE OIepaluy
U MEXaHU3M OJIOKMPOBOK.

OueHKBaeT NPOU3BOIUTEIBHOCTD, YMEET MPOPUIUPOBATH KOJI U
yCTpaHseT HailIeHHbIE Y3KHe MecTa

PL-3.2

PaspabatsiBaeT 1 OTIHAKUBACT
cuctembl UM Ha C++ 1oy KOHKpETHBIE
ammapaTHbIe TUIATPOPMEI C
OTPaHUYCHUSIMH IO BEIYUCIUTEIEHON
MOILHOCTH, B TOM YHCJIE IS
BCTPOCHHBIX CUCTEM

[ToHnMaeT MeTOIBI ONTUMHU3ALNH MOJIETICH (KBAHTOBAHHUE, CHKATHE
BECOB MOJICNH U TIp.) ¥ BeraucieHuit NN.

Haxomut u ucronp3yer OMOMMOTEKH, COOTBETCTBYIOIIIE PEIIacMOH
3ajaqe

PL-3.3

Pa3pabaThIBacT U OTJIaXKHBAET
pemerns Ha C++, HCIOTB3YIOLIUE
GPU u FPGA nans maccoBoit
napajuiesIM3alui BbIYUCICHUN B
pamkax obmieii cuctemsl MU, ¢
MPUMEHEHHUEM KaK TOTOBBIX PEUICHUH,
TaK ¥ pa3padOTKOHN CBOUX

3HaeT MeTOo/Ibl ONITUMH3AIIMY MOJieNell (KBaHTOBaHHUE, CKaTHE
BECOB MOJICJIU U IIp.) U BeruuciaeHuit M.

BiiageeT roroBBIMM HHCTPYMEHTAMMU JUIS1 ONTUMHU3ALUU MOJENIEH
(TensorRT u mp.).

YMeeT ucrosib30BaTh CPEACTBA OTIIAAKH U IPOQHIMPOBAHUS KOAA,
HaXOJUTh y4aCTKU KOJa, OTPaHUYHUBAIOIINE IIPOU3BOJUTEILHOCTD
CHCTEMBI

6. CTpyKTypa u coaep:KaHue YUeOHOI MPAKTUKH

Ob6mas TpyA0€MKOCTh NMPaKTUKK cocTaBisieT 9 3au. en. (324 yacos), B ToM 280 yacoB B
(dhopMe MPaKTUYECKON MOATOTOBKH, UX PACIIPEICIICHIE TT0 BUIaM pabOT MPEACTABICHO B TAOIHIIE

Bun yue6HO# paboThI

Bcero CemecTpbl
4acoB (uackl)
2 4

144 48 96

KonTakTHas padora, B TOM 4HciIe:

AyauTopHbIe 3aHATHS (BCEro) - - -

B ToM uucie:

SauaTus JIEKITMOHHOI'O TUIIAa - - -

3aHATUS CEMUHAPCKOTO TUIA (CEeMUHAPHI, TPAKTHYECKHE
3aHSITHSL)

JlaGopaTopHble 3aHATHS - - -

WNnas koHTaKkTHasA padora: -

KonTpons camoctositensHoi padoTsl (KCP) - - -

IIpomexyrounas arrectauus (MKP) 144 48 96

CamocrosiTeJibHasi padoTa (Bcero) 180 60 | 120

[TpopaboTka yueOHOro (TEOpeTUYECKOro) MaTepuana 60 20 40




Bun yue6HO#I paboThI Bcero CemecTpbl
4acoB (dachrn)
2 4

BrInonHeHne WHIMBHTY AJIbHBIX 33JJaHUH (TIOATOTOBKA 60 20 40
co0OLIeHUH, Mpe3eHTaLni)
IToaroroBka K TEKyIieMy KOHTPOJIFO 60 20 40
KouTtpoJs:
[TonroToBka K SK3aMeHY
OO0uias Tpya10eMKOCTh qJac. 324 108 | 216 - -

B TOM 4YMCJIe KOHTAKTHAsA 144 48 9%

padora

3au. En 9 3 6

Pacnpenenenue BuoB yueOHOU pabOTHI M MX TPYJOEMKOCTH IO Pa3jienaM IpaKTUKH.
Pazniesibl IpakTUKH, U3yyaeMble B cemecTpe 2

KomangecTBo yacos
Bueayn
Ne HaumeHnoBanue pa3nenos AymuTopHas mopHya;[
Bcero pabora
pabora
J | TI3 | UKP | CPC
1 2 3 4 5 6 7
1. |I[loaroroBUTENLHBIN 36 16 20
2. |AHaauTHYECKUI 36 16 20
3.  |3aKIrouMTEIbHBIN 36 16 20
Hmoeo no oucyuniune: 108 48 60

[Tpumeuanue: JI — nexuuu, 113 — nmpaktudeckue 3ansTus / cemuHapslJIP — maGopaTopHbie
sansitusi, CPC — camocTositenbHast paboTa CTyAeHTa

Pa3nensl mpakTHKH, U3yyaeMble B cemecTpe 4

KonnuecTBo yacoB
AynutopHas Bricay
Ne HaunmeHnoBaHue pasnenon UTOpHAsI
Bcero pabota
paborta
J | 113 | UKP | CPC
1 2 3 4 5 6 7
1. |IlogroroBUTEILHBIN 46 16 30
2.  |AHaguTHYECKHUI 120 60 60
3. |3aKIrounTEeIbLHBIN 50 20 30
Hmoeo no oucyuniune: 216 96 120

[Tpumeuanue: JI — nexumm, [13 — mpakTudeckue 3anstus / cemuHapslJIP — maGopatopHbie
sanastusi, CPC — camocTosiTenbHast paboTa cTyAeHTa
Coneprkanue pa3aesioB POrpaMMbl PAKTUKHU MPEICTABICHO B TaOHIIe

Paznensl (3Tambl) NpakTHUKU O

éjgn BUJIaM Y4eOHOIl 1eTeTbHOCTH, Coneprxanue pasjena
BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy
IToaroroBUTEILHBIN 3TANl
1. O3nakomutenbHas (ycraHoBouHasi) | O3HaKOMIIEHHWE C TESIMU, 3a7ja9aMH,
JIEKIIMS, BKIIOYasi MHCTPYKTAX MO coJIep>)KaHHUEM M OpraHU3aluOHHBIMU (hOpMaMu
TEeXHHKE 0€30MacHOCTH (BUI) IPAaKTHUKHU;

Pa3naua yueOHBIX 3a/1a4 M3ydyeHue mpaBul BHYTPEHHETO PACIIOPSIKA,




[TpoxoxkaeHHe HHCTPYKTaXka 10 TEXHUKE
0€30IacHOCTH
[Tosrydenue yueOHbBIX 3a/1a4

2. N3ydenue crienuaibHON
JTUTEPATyPhl U APYTON HAYIHO-
TEXHUYECKOH HHPOpMAIIH O
JOCTHKEHUSX OTCUECTBEHHOU U
3apyOeKHON HAYKH U TEXHUKH B
COOTBETCTBYIOIICH 00JIaCTH 3HAHHIMA

[TpoBenenune o630pa myOIUKAIIHI 1O TEME
MaTEeMaTHYECKUX METOJOB U MOJICICH

JKCIEePUMEHTAJNbHBIN (IPOU3BOJACTBEHHbII) 3TAIl

3. PaGora na pabGouem wmecrte, cbop | Pabora c ucrounnkamu nHbopManuu ais
MaTepuaJioB HAaXO0X/ICHHS AJITOPUTMA PEIICHHS 3312491

4. Pa3pabotka anropurma peuieHus

Pa3zpaboTka anroputma pelieHus 3a1a4u

3a7a4u

o. IIporpammupoBanue [IporpamMmmMmupoBaHnue pazpabOTaHHOIO
pa3pabOTaHHOTO ANTOPUTMA aNIrOpuT™MA

6. [lpoBenenne TectoBoro  3amycka | OTiiajzka IpOrpaMMBIl, PeIaromIei
POTrPaMMBI NIOCTABJICHHYIO y4eOHYIO 3a/1a4y

ITogroroBka or4era 1mo IMPAKTHKE

7. OOpaboTka ¥  CHUCTEMAaTH3AIHS
Marepuaia, HaluCaHue OTYeTa

CamocrosiTenbHas paboTa 1o COCTaBICHUIO U
0OpPMIICHHIO OTUYETA 0 Pe3yJIbTaTaM

POXOXKJICHHS YUeOHOM MPaKTHKE

[IpoomKUTENBHOCTh  KaXJI0ro BUAA PadOT, MPEIyCMOTPEHHOIO IUIAHOM, YTOYHSETCS
CTYIEHTOM COBMECTHO C PYKOBOJIUTENIEM MPAKTUKH.

[lo uroram y4yeOHOMN NMpPAaKTUKU CTyJEHTaMHU O(OpMIIIETCS OTYET, B KOTOPOM H3JIararoTcs
pEe3yJIbTaThl MPOAETIaHHON PAa0OTHI U B CHCTEMATU3UPOBAHHON (hOpME MPUBOAUTCS 0030P OCBOSHHOTO
HAY4HOTO M IIPAKTUYECKOr0 MaTepHraa.

®opma oTueTHOCTH — T PepeHINPOBaHHbIN 3a4YeT C BHICTABICHUEM OLICHKU.

7. ®opMblI 00pa30BaTEIbHOM AeATEJbHOCTH B X0/1€¢ MPOXO0KICHUS
00y4aroIUMHUCS NPAKTHKH

[IpakTrka npoBOaUTCS:

B (popMe KOHTAKTHON paboThl 00yUarOIMUXCs C PyKOBOIUTENIEM MPAKTUKU OT IPOPHILHON
OpraHM3alMi UHCTPYKTaXKa 00y4aroUIMXcs M0 03HaKOMJICHHIO C TPEOOBaHUSIMU OXpPaHbI TPY/a,
TEXHUKHU 0€30MaCHOCTH, MOKapHOI 0€30MacHOCTH, a TAK)KE C IPAaBUJIaMU BHYTPEHHET O TPY10BOTO
pacnopsiika, COIVIaCOBaHWE WHAMBHAYAJIbHBIX 3aJlaHUM, COJEpKaHUS U IJIAHUPYEMbIX
pe3yJbTaTOB MPAKTUKH, OCYIIECTBICHHE KOOPAMHALMOHHOW pabOThl M KOHCYJIBTUPOBAHMS
00y4aroluXxcsl B IEPUOJT MPOXOKIEHUS TPAKTUKHU, OLIEHKA PE3YJIbTaTOB IPOXO0XKACHUS IPAKTUKH,

B (opMe KOHTAaKTHOM paboThl OO0yYalomUXCsi C PYKOBOAUTENIEM TPAKTUKH OT
YHUBEPCUTETA BKJIIOYAET B ce0sl MPOBEACHUE YCTAHOBOYHOM M 3aKIIOYUTEIbHON KOH(EpEeHIINH,
cocraByieHue pabouero rpaduka (mnaHa) IpoBeleHHUs MPAKTUKH, pa3pabOTKe WHAWBUIYATbHBIX
3aJJaHU}, BBIMOJHIEMBIX B MEPHUOJ MPAKTUKH, OKa3aHHWE METOJNYECKONW MOMOIIU 10 BOIPOCcCam
IIPOXOXKACHUSI IPAKTUKH, OCYIIECTBIEHUE TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHOM
aTTeCTallUU.

B (opMme mNpakTHUECKOW TMOATOTOBKM MYTEM HEMOCPEACTBEHHOIO  BBIIOJIHEHUS
00y4JarmuMHUCs OMPEEIEHHbIX BHUJIOB palOT, CBA3aHHBIX C Oyaymied npodeccuoHanbHON
JESTEIBHOCTBIO;

B (hopMe caMOCTOSTEIbHON PabOThI O0yJarOIIHXCA.

8. ®opMBbI 0OTYETHOCTH NIPAKTHKH.



B kauecTtBe OCHOBHOI (POPMBI OTUETHOCTH IO MPAKTUKE YCTAHABIMBAETCS MUCbMEHHBIN
oTueT. MakeT oTueTa o NPAKTUKE NPUBEIEH B IPUIOKEHHUH.

B order 1o npakTuke BXOJIT:

1. Oruer 1o npakTHKe.

2. VunuBuayanbHOE 3a[JaHUE, BBINOIHIEMOE B IIEPUO] ITPOBEACHHS IIPAKTUKH.

3. OUEHOYHBIH JHCT Pe3yabTATOB MPOXOKICHUS PAKTHUKU.

OT14er 0 MpakTHKE COAEPKUT CBEAEHHS O KOHKPETHO BBINOJIHEHHOW paboTe B IEPHOJ
NPaKTUKH, Pe3YyJIbTAT BBIIOJIHEHNUS UHIUBUYJIbHOTO 3a/1aHHS.

Otuer noIKeH BKIIIOYATh CIIEIYIOIUE OCHOBHBIC YaCTH:

THUTYJIBHBIN JIMCT

OruasJjiennue,

Beenenue: 11e11b, MECTO, 1aTa HaYasIa U NPOJODKUTEIBHOCTD IPAKTUKY, TIEPEUEHb OCHOBHBIX
paboT ¥ 3a/1aHUH, BBIIOJIHAEMBIX B IIPOLIECCE TPAKTUKH.

OcHoOBHasl YacThb: ONMMCAHHE OPTaHU3AIMU PA0OTHI B MPOLIECCE MPAKTUKH, MPAKTHYECKUX
3a71a4, peIIaeMbIX CTyIEHTOM 3a BpEMsI IPOXOKIACHUS IPAKTUKH.

Pasmen 1. ...

L2

Pasmen2. ..................
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1.2,

3ak/0ueHne: HEOOXOAMMO OITUCATh HABBIKU U YMEHHS, MPHOOPETEHHBIE 32 BPEMsI TPAKTHKU
U c/ienaTh WHIMBUyaJIbHbIE BBIBOBI O NMPAKTHUECKOM 3HAUYMMOCTH IJIs ce0sl MPOBEICHHOTO BUAA
TPaKTUKH.

Cnucox UCnoIb30BaHHOM JIUTEPATYPBI

Ipuioxenus

Otuer MOXeT OBITH WJUTFOCTPUPOBAH TaOIUIAMH, TpauKamu, CXeMaMH, 3aroJIHEHHBIMHU
OnaHKaMu, pUCYHKaMH.

TpeGoBanus K 0TYETY:

* TUTYJIbHBIH JIUCT JOJKEH ObITh 0(hOpMIIEH B COOTBETCTBUM C TPEOOBAHUSIMU;

* TEKCT OTYeTa JI0JDKEH OBITh CTPYKTYPUPOBAH, Ha3BaHUS Pa3eIoB U MMOJPa3/IeNIOB JOIKHBI
MMETh HyMEPALUIO C YKa3aHUEM CTPAHUL], C KOTOPhIX OHU HAYMHAIOTCS;

* HyMepaLys CTpaHMLL, TAOJIHI M IPHIIOKEHUN T0JKHA ObITh CKBO3HOM.

* TeKCT oTyeTa Habupaetcst B Microsoft Word u nevaraercst Ha 0THOM CTOPOHE CTaHIAPTHOTO
nucta 6ymaru popmata A-4: mpudt Times New Roman — 00b1uHbIi, pazmep 14 1T; MeXTyCTpOUHbIH
WHTEPBAI — MOy TOPHBIN; JIeBOE, BepxHee U HikHee — 2,0 cM; paBoe — 1,0 cMm; ab3air — 1,25. O6pem
oT4eTa JOJDKEH ObITh: 5-15 cTpaHuil.

Ilepeuens 3amaHuii U IUIAHUPYEMBIX PE3YJIBTATOB IIPOXOXKICHUS IMPAKTUKU OTPAXKAaeTCsl B
VH/MBHyaJIbHOM 3a/IaHUH, BBIIABAEMOM PYKOBOJUTEIIEM ITPAKTHUKH.

OteHka pe3yabpTaToB paboThl 00YUYAIOIIETOCs OTPAXKAETCS B OLIEHOYHOM Jiucte. OleHnBaHne
PE3YIBTATOB OCBOCHUS KOMITETEHIIUI IIPOBOJUTCS PYKOBOIUTENIEM ITPAKTUKH.

9. Odpa3zoBaTte/ibHbIE TEXHOJIOIMH, HCIIOJIb3yeMble HA YU4eOHOIl paKTHKe.

IpakTrka HOCUT y4eOHBIH XapakTep, MU ee MPOBEICHUH HCIONIB3YIOTCS 00pa3oBaTeIbHbIE
TEXHOJIOTUHU B (popMe KOHCYJIbTAIMI MpernoiaBaTenei—pyKOBOAUTENEH NPAaKTUKU OT YHUBEPCUTETA
U PYKOBOJUTENEH MPAKTUKU OT OPraHU3aIHi, a TAK)KE B BUJIE CAMOCTOSITEIILHOM PaboThl CTYICHTOB.

Kpome TpamuioHHbIx 00pa3oBaTelbHBIX, HAayYHO-HCCIIEA0BATENbCKUX TEXHOJOTHH,
UCIIOJIb3YEMBIX B TIPOLIECCE TPAKTUYECKOM JESTEIBHOCTH, HCIONBb3YIOTCS M HHTEPAKTHUBHBIE
TEXHOJIOTUH (aHaJIN3 U pa300p KOHKPETHBIX CUTYAIIHi, OATOTOBKA HA UX OCHOBE PEKOMEHIAIINM) ¢



BKJTFOYCHUEM MPAKTUKAHTOB B aKTHBHOE B3aUMOJICHCTBHE BCEX YIACTBYIOIIHMX B MPOIIECCE JICIOBOTO
OOIIIeHHSL.

OO0pa3zoBaTenbHbIE TEXHOJIOTUH IIPH MPOXO0XKICHUH MPAKTHUKH BKITFOYAIOT B CE0SI: UHCTPYKTaX
M0 TEXHWKE O€30MacHOCTH; TEPBUYHBIA HMHCTPYKTRX Ha paboueM MecTe; OpraHW3aIllMOHHO-
UH()OPMAIIIOHHBIE TEXHOJIOTHUH (TIPUCYTCTBHE HA COOPAHUSIX, COBEIIAHHSX, «IDTAHEPKAX», HAPSIAX 1
T.I1.); WHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TexHoNornu (nHbopmanus u3 MHTepHeTr, paauo u
TEJICBUJICHUS; ayTHO- M BHJICOMATEpUAIIbI; paboTy B OMOIMOTEKe (YTOUHEHHE COJIEPyKAHMSI YISOHBIX
Y HAYYHBIX TIPO0JIEeM, MPO(HECCHOHATBLHBIX i HAYYHBIX TEPMUHOB, JKOHOMUYECKUX U CTATUCTUICCKUX
TOKa3arelieid, U3yueHne COACPIKaHUS TOCYIaPCTBEHHBIX CTaHAAPTOB 1O O(POPMIICHHUIO OTYETOB O
Hay4HO-HMCCJIEI0BaTENbCKOM padoTe U T.11.)

HayuHo-nccnenoBareibCKie TEXHOJIOTUH TIPU MPOXOXKICHUN MPAKTHKH BKITFOYAIOT B CEOS:
olpesieNieHne TPoOIeMbl, OOBEKTa M TpEeIMeTa HMCCIeIOBAHUS, ITOCTAHOBKY 3a/1auM; pa3paboTKy
UHCTPYMEHTApHs UCCIIEN0BaHUs; cOop, 00paboTka, aHaINU3 U MPEIBAPUTEIBHYIO CHCTEMATU3AINIO
(haKTUYECKOr0 W JIMTEPATypHOrO MaTepuala; HCIONIb30BaHUE HH()OPMAIIMOHHO-aHATUTUICCKIX
KOMITHEOTEPHBIX IIPOTPaMM U TEXHOJIOTHH; (DOPMYITUPOBAHKE BBIBOJIOB 110 OOIIIEH YaCTH MPOTPAMMBI
MPAKTHKH; SKCIIEPTU3Y PE3YJILTATOB MPAKTUKH (0(hOpMIICHHE OTYETa O TIPAKTHKE).

[Ipu opraHu3anmu y4eOHOW MPAKTHKH HCIOJB3YIOTCS CICIYHOIIUE 00pa3oBaTeIbHbIC
TEXHOJIOTUH:

— UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIE mexHoaoeuu (Y CTyJICHTOB MMEETCS BO3MOXKHOCTb
MOJTy9aTh KOHCYJIbTAIIMH PYKOBOIUTEIS IPAKTHKHU TIOCPEICTBOM JICKTPOHHOM ITOYTHI);

— npoekmuposoyHvle mexronoeuyu (TUTAHUPOBAHKUE STAIOB WCCIIEJAOBAHMS M ONPEACICHHE
METOJIMYCCKOT0 MHCTPYMEHTAPHsI JIJIsl IPOBEJICHUST UCCIICIOBAHMSI B COOTBETCTBUU C ICIISIMU U
3a/1ayaMu);

— pazeusarowue npooIeMHO-OpUeHMUPO8aHtblie mexHosoeuy (NMOCTAaHOBKA W pEIIeHHE
npoOJeMHBIX 3aJad, JAOMYCKAIOIMNX Pa3InYHbIC MYyTH HX Pa3paOO0TKH; «MEKIPAKTHKAPHOC»
oOyueHwne, IpeAroarampIee Mpu pemeHnn MpodheCCHOHATBHBIX 3a/1a4 WCIOIb30BAHNE 3HAHHUN
U3 Pa3HBIX HAYYHBIX OOJIACTEH, TPYNIUPYEMbIX B KOHTEKCTE KOHKPETHOW pelraeMoi 3ajiauu;
OCHOBAaHHOE Ha OIBITe KOHTEKCTHOE OOy4YeHHe, OMHUparoieecss Ha PEKOHCTPYKIUIO
po(hecCHOHANBFHOTO OIBITAa CIEUaNcTa 0a3bl MPAKTUKH B KOHTEKCTE OCYIIECTBISEMBIX UM
HaTPaBIICHUH JICATEITHHOCTH ),

— IUYHOCMHO OPUEHMUPOBAHHbLE 0DYUatowue mexrHoao2uu (BBICTpauBaHUe IS TIPAKTHKAHTA
WHMBUIYATBHON 00pa30BaTeIbHONM TPACKTOPHH HA IPAKTHKE C YIETOM €0 HAYYHBIX HHTEPECOB
U  Tpo(eCCHOHATBHBIX MPEANOYTCHH;, HCIIONb30BAHUE TEXHOJOTHA TMPE3EHTAIlMH TPU
MPEJICTABIICHUH CTYJCHTOM HMTOTOB IMPOXOXKICHUS TPAKTHKH, OMPEICICHUE CTYACHTOM IyTel
npo(hecCHOHATFHOTO CAaMOCOBEPIIICHCTBOBAHUS );

— peghrexcusHvle mexuonocuy (TO3BOJSIIOIINE MPAKTUKAHTY OCYIIECTBIISTH CaMOAHAJH3
HAYYHO-TIPAKTUYECKON PabOThI, OCMBICTIEHUE TOCTHKEHUN M UTOTOB IIPAKTHKH).

10. Y4eOHO-MeTONMYECKOE OOecleYeHne CaAMOCTOATEIbHONH PadoThl CTYJCHTOB Ha y4eOHOM
MpaKTHKe.

VYueOHO-MeTOIMUECKUM  O0ECTICUeHHEM  CaMOCTOSITENIbHOM — paboThl  CTYJEHTOB  IpU
MPOXOXKIEHUH Y4EOHOMN MPAKTUKY SIBIISFOTCA:

1. yueOHas nmurepartypa;

2. HOpMaTHBHBIE JOKYMEHTBHI, PETJIAMEHTUPYIOIINE MPOXOKACHUE PAKTUKHU CTYIEHTOM;

3. MeToaMuYecKHe pa3paboTKU I CTYAEHTOB, ONPENENSIONe MOPSIOK MPOXOKACHHUS U
cofiepkaHKe MPAKTUKU IO MOTyYeHHIO IPOo(eCcCHOHATIBHBIX YMEHHUH.

CamocrosiTenbHast paboTa CTyI€HTOB BO BpeMs IIPOXOKIEHUS TPAKTHKU BKIIFOYAET:

— 0()OpPMIICHHE UTOTOBOTO OTYETA IO TPAKTHKE.

— QHAJIN3 HAayYHBIX MTyOJIMKAIIMU 110 3apaHee oNnpeeEHHON PyKOBOIUTENEM PAKTUKH TEME;

— aHanM3 U 00pabOTKy MH(pOPMAIMH, MOTYYEHHOW MMH IMPU MPOXOXKJICHUU MPAKTUKHU 10
HOJTyYEeHHUIO PO(eCcCHOHATBHBIX YMEHHH.

— paboTy ¢ Hay4YHOM, y4eOHOM 1 METOMYECKO JIUTEpaTypoil,



— pabota ¢ koHcniekTamu Jekiwid, IbC.

11. OueHoyHble MaTepuabl IS TPOBEAeHHUS TMPOMEXKYTOYHON AaTTecTAlHUU

oﬁyqammnxm 110 MMPpaKTHKE.

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TeKYLIeil U IPOMEKYTOYHOM aTTeCTAlUMU

Onucanue
Pa3znensl (3Tansl) IpakTUKH MO Dopmbl rokazareJie u
No | BHAGM y4eOHOIl 1esITebHOCTH, TeKyILer KpPUTEPHEB
i BKJIIOYast Komnerenmuu 0 OLICHUBAHUS
CaMOCTOSITENIbHYIO paboTy KOHTPOJI | KOMIIETEHLMH Ha
00y4arImuxcs b Pa3IMYHBIX ATarax
ux (hopMupoBaHUsI
IoaAroToBUTEIbHBIN ITANl
O3HaKOMUTEILHAS YVK-1 [Ipoxoxnenue
(ycTaHoBOYHas) JEeKIuS, 3amucy B | THCTPYKTaXa 1o
BKJIFOYAsi HHCTPYKTAX IO KypHaJe | TEXHUKE
TEeXHHUKE 0€30MacHOCTH HWHCTPYK | 0€30MacHOCTH
Paznaua yueOHbIX 3a/1a4 TaXka. W3yuenue npaBui
BHYTPEHHETO
pacropsiika
Nzyuenue criennanbHOM YK-1.1; YK-1.2;
auTeparypsl u apyroit HayuyHo- | YK-2.1; YK-2.2;
TEXHUYECKOH MH(OpMAIHH O YK-2.3; YK-2.4;
nocTwkeHuax oreuectBeHHoi n | OIIK-1.1; OIIK-
3apyOexHol Hayku u Texauku | 1.2; OITK-2.1;
B COOTBETCTBYIOIICH 00JIaCTH OIIK-2.2; OIIK-
3HAHUUI 3.1; OIIK-3.2;
OIIK-4.1; OIIK- IIpoBenenue
4.2; OTIK-5.1; Cobecen o6pgopa
OIIK-5.2; DL-3.1; OBaHHe myOnuKanui
DL-3.2; DL-3.3;
DL-3.4; ML-2.1;
ML-3.1; ML-3.2;
ML-4.1; PL-1.1;
PL-1.2; PL-1.3;
PL-3.1; PL-3.2;
PL-3.3
IKCNEePUMEHTAJbHbIN
(MpoM3BOACTBEHHBII) 3TANl
Pa6ora Ha pabouem mecre, coop | YK-1.1; YK-1.2; O3HAKOMICHHE C
MaTepUasoB YK-2.1; YK-2.2;
VK-2.3: VK-2.4- LEJSIMU, 3aJJa4aMH,
OHK-]?I' OIK- COJIEP/KAHUEM U
12 OHK’-2.1; OpraHU3alOHHBIM
OITK-2.2; OTTK- M dopmav
31 OHK’-3.2' Cobecen | yueOHOM MPaKTHKH
OH’K- 41 OH,K- oanue | (IIpakTuku o
422; OTIK-5.1; HOAYHISHITO
OIIK-5.2; DL-3.1; HEpBITHbIX
DL-3.2: [1)L-3.3; ' npoq)eccEIOHanLHm
DL-3.4; ML-2.1; X yMEHHT I
ML-3.1; ML-3.2; HABLIKOB)




ML-4.1; PL-1.1;
PL-1.2; PL-1.3;
PL-3.1; PL-3.2;
PL-3.3

Pa3pabotka
pelIeHus 3a1a9u

aJlropuT™Ma

VK-1.1; YK-1.2;
VK-2.1; YK-2.2;
VK-2.3; YK-2.4;
OIIK-1.1; OIIK-
1.2; OIIK-2.1;
OIIK-2.2; OIIK-
3.1; OIIK-3.2;
OIIK-4.1; OIIK-
4.2; OIIK-5.1;
OIIK-5.2; DL-3.1;
DL-3.2; DL-3.3;
DL-3.4; ML-2.1;
ML-3.1; ML-3.2;
ML-4.1; PL-1.1;
PL-1.2; PL-1.3;
PL-3.1; PL-3.2;
PL-3.3

BBITIOJIHC
HHE
HHANBU/
YaJIbHBIX
3aJlaHuH

Pa3nen oruera mmo
MPaKTHUKE

[IporpamMmmupoBanue

pa3paboTaHHOTO ANropUTMa

VK-1.1; YK-1.2;
VK-2.1; VK-2.2;
VK-2.3; VK-2.4,
OIIK-1.1; OIIK-
1.2; OIIK-2.1;
OIIK-2.2; OIIK-
3.1; OIIK-3.2;
OIIK-4.1; OIIK-
4.2; OIIK-5.1;
OIIK-5.2; DL-3.1;
DL-3.2; DL-3.3;
DL-3.4; ML-2.1;
ML-3.1; ML-3.2;
ML-4.1; PL-1.1;
PL-1.2; PL-1.3;
PL-3.1; PL-3.2;
PL-3.3

BBITIOJTHE
HHE
WHIUBH]T
YaJIbHBIX
3aJlaHui

Paszgen oryera no
IIPaKTHKE

HpOBGI[eHI/Ie TECTOBOI'0 3aIryCKa

pOrpaMMbl

VK-1.1; YK-1.2;
VK-2.1; VK-2.2;
VK-2.3; VK-2.4;
OIIK-1.1; OIIK-
1.2; OIIK-2.1;
OIIK-2.2; OIIK-
3.1; OIIK-3.2;
OIIK-4.1; OIIK-
4.2; OIIK-5.1;
OIIK-5.2; DL-3.1;
DL-3.2; DL-3.3;
DL-3.4; ML-2.1;
ML-3.1; ML-3.2;
ML-4.1; PL-1.1;

BBITIOJTHE
HHE
WHIUBHT
YaJIbHBIX
3aJlaHui

Pa3nen oruera mmo
MpaKTUKE




PL-1.2; PL-1.3;
PL-3.1; PL-3.2;
PL-3.3

7. IloaroroBka oT4eTra 1o
NMPaKTHKE

8. O6paboTtka u cucremarm3anusa | YK-1.1; YK-1.2;
Marepuana, Hanucanue otuera | YK-2.1; YK-2.2;
VK-2.3; YK-2.4;
OIIK-1.1; OIIK-
1.2; OIIK-2.1;
OIIK-2.2; OIIK-
3.1; OIIK-3.2; ITpoBepk
OIIK-4.1; OIIK- a

4.2; OIIK-5.1; oopmn
OIIK-5.2; DL-3.1; | enus
DL-3.2; DL-3.3; oTyera
DL-3.4; ML-2.1;
ML-3.1; ML-3.2;
ML-4.1; PL-1.1;
PL-1.2; PL-1.3;
PL-3.1; PL-3.2;
PL-3.3

Otuer

Texkymmii KOHTpOJIb NpEArNoaracT KOHTPOJb E€XKEIHEBHOM IIOCEIAEMOCTU CTyICHTaMH
pabovrx MECT M KOHTPOJIb PaBIIBHOCTH (POPMHUPOBAHNS KOMITCTCHIIUH.

[Ixana u KpuTepuM OLlCHUBAHUS (POPMUPYEMBIX KOMIIETEHIIUH B pe3ysIbTaTe IPOXOKICHUs yueOHOH
IIPAKTUKU

Ne IIxana ouennBanuss | Kpurepuu ouennBanus
T
1 OtnnuHO CTYAEHT IEMOHCTPUPYET CUCTEMHOCTb U NIyOUHY 3HAHU,

MOJTY4€HHBIX NTPU BBIIIOJIHEHUHU NTPAKTUKH; CTHIMCTHYECKU
IPaMOTHO, JIOTHYECKHU TMPABUIIBHO U3JIaraeT OTBETHI HA BONPOCHI;
JIaeT UCUEPIIBIBAIOIINE OTBETHI Ha JIOMOJHUTEIbHBIE BOIIPOCHI
IIpernoaBaTess o TeMaMm, IPeayCMOTPEHHbBIM ITPOrpaMMOit
NIPAKTUKH; OPOPMIIEH OTYET

2 Xoporo CTYJEHT JEMOHCTPUPYET AOCTATOYHYIO [IOJHOTY 3HAHUI B
o0beMe IporpaMMbl IIPAKTUKH, TP HAJTUYUH JIUILIb
HECYILECTBEHHBIX HETOUHOCTEN B U3JI0KECHUH COAEPIKAHUS
OCHOBHBIX U JIONOJIHUTEIbHBIX OTBETOB; BlIaJIe€T HEOOXOIUMOI
JUIs OTBETA TEPMHUHOJIOTMEN; HEAOCTATOYHO TIOJHO PACKPBIBACT
CYLIHOCTb BOIPOCa; 0(OPMIIEH OTUET. AOIMYCKAET
HE3HAYNTENbHBIE OMNOKH, HO UCTIPABIISETCS ITPHU HABOISIINX
BOIpOCAaX MPENoAaBaATENs]

3 Y 10BIETBOPUTEIIEHO CTYJEHT JEMOHCTPHUPYET HEJAOCTATOUHO MOCIIEI0BATEIbHBIE
3HaHU 110 BOIPOCAM MPOTPaMMBbl IPAKTUKH; UCIIOIB3YET
CHELUaAIbHYI0 TEPMUHOJIOTHUIO, HO MOTYT OBITh JIONYILEHBI
OLIKMOKHU B OIPEEICHUN OCHOBHBIX MOHITUM, KOTOPbIE
MarucTpaHT 3aTPyAHAETCS UCIIPABUTh CAMOCTOSATEINIBHO;
CIOCOOEH CaMOCTOSATENILHO, HO HE TIIy0OKO, aHAJIN3UPOBATh
MaTepHall, paCKpbIBAET CYILHOCTh PeIIaeMoil poOIeMBbl TOIBKO
IIPY HaBOSIIIIMX BONIPOCAaX MpenojaBaresst; 0popMIIeH OTYET




CTYJEHT IEMOHCTPHUPYET (hparMeHTapHbIC 3HAHUS B paMKax
MPOrpaMMbl PAKTUKU; HE BJIaJIC€T MUHUMAJIbHO HEOOXO0AUMOMN
TEPMHUHOJIOTHEH; JOIyCKaeT rpyOble JIOTHYECKUE OMIUOKH,
OTBeuasi Ha BOIIPOCHI MIPETOAaBATENS], KOTOPhIE HE MOKET
HCIPABUTh CAMOCTOSITENIbHO; OTCYTCTBYET O(OPMIICHHBIN OTUET

4 HeynosnersopurenbHo

[IpomexKyTOUYHBIM KOHTPOJIb Mpe/oiaraeT NPOBEACHUE 0 OKOHUYAHUU MTPAKTUKU POBEPKH
orduera. OTyeT 00s3aTEIBHO JODKEH OBITh 3aBEPeH IMOIMUCHIO PYKOBOAWUTENS IMPAKTHKH OT
YHHUBEPCUTETA U OT MPO(UIbHON OpraHu3aiuu (B ciaydae MPOXOXKICHUS MPAKTUKU B MPOPUIHHOM

OpraHu3alum).
Vposr Kon OcHOBHbIE IIPU3HAKU YPOBHS
No KOHTPOJIUPYEMOH | (IECKPUITOPHBIE XapaKTEPUCTUKHU)
n/m chopmuposanocTH KOMIIETEHIIUHT
KOMIIETEHITHH
(WM ee yacTh)
1 | IloporoBelit ypoBEHb VK-1.1; YK-1.2; | cocraBieH mjiaH NPaKTUKU; OTYET
(ypoBeHnb, obszarenbubiii | YVK-2.1; YK-2.2; | obopmiieH; npeaioxken 000CHOBaH
JUTSl BCEX CTYACHTOB) VK-2.3; VK-2.4; METO/]] UCCIIEI0BAHYS/PELLIEHUS 3aJaull
OIIK-1.1; OIIK- | MPOJAEMOHCTPUPOBAHbI HABBIKH
1.2; OIK-2.1; B3aUMOJICHCTBUS B paMKax
OTIK-2.2; OTIK- | MEXIyHAPOIHBIX IPOCKTOB 1 CETEBBIX
3.1; OIIK-3.2; COOOILECTB; MPEUIOKEH 000CHOBAH
OIIK-4.1; OITK- | MeTox UCCIICIOBAHMUS/PEIICHHS 3a1a91
4.2; OIIK-5.1;
OIIK-5.2; DL-
3.1; DL-3.2; DL-
3.3; DL-3.4; ML-
2.1; ML-3.1; ML-
3.2; ML-4.1; PL-
1.1; PL-1.2; PL-
1.3; PL-3.1; PL-
3.2; PL-3.3
2 | lloBbimennsnii ypoenb | YK-1.1; YK-1.2; | CocraBneH ninaH NpakKTHKH; OTYET
(TT0 OTHOIIIEHHUIO K VK-2.1; YK-2.2; | npaBuibHO 0(OPMIIEH; IPABUILHO
IIOPOTOBOMY ypOBHIO) VK-2.3; VK-2.4; HU3J1aracT OTBETHI Ha BOIIPOCHI
OIIK-1.1; OIIK- | mpenojasaTtesis o TeMa,
1.2; OIIK-2.1; MpeAyCMOTPEHHBIM IIPOTrpaMMOit
OHK-22’ OHK_ MPAKTHUKHU; TPEIAJIOKCH HOBBII WIN
3.1; OTK-3.2; IrpaMOTHO 00OCHOBAH METOJ
OIIK-4.1; OTTK- WCCIICTIOBAHMSI/PEIICHUS 3a/JaUH
4.2: OIIK-5.1; MIPOIEMOHCTPUPOBAHBI HABBIKU
OITK-5.2: DL- B3aMMOJICHCTBHS B paMKax
31 DL-3.2° DL- | MEIYHAPOHBIX MPOCKTOB U CETEBBIX
3 3; DL-3. 4; ML - coo6meCTB;6npe/:mo>KeH HOBBIN WK
' ) rpaMOTHO 00OCHOBAH METOJI
2'1j ML_3'1Z ML- uccileJ0BaHusA/peIeHNs 3a1auH;
32: ML_4'1_’ PL- HPOJIEMOHCTPUPOBAH BBICOKHI
11,PL-1.2; PL- YPOBEHb 3HAHHUU TPU BBITIOJTHCHUH
1.3; PL-3.1; PL- NpaKTHKH
3.2; PL-3.3




3 | IIpoaBUHYTHIN ypOBEHD
(TI0 OTHOIIICHHIO K
MOBBIIICHHOMY YPOBHIO)

VK-1.1; YK-1.2;
VYK-2.1; YK-2.2;
VK-2.3; VYK-2.4;
OIIK-1.1; OIIK-
1.2; OIIK-2.1;
OIIK-2.2; OIIK-
3.1; OIIK-3.2;
OIIK-4.1; OIIK-
4.2; OIIK-5.1;
OIIK-5.2; DL-
3.1; DL-3.2; DL-
3.3; DL-3.4; ML-
2.1; ML-3.1; ML-
3.2; ML-4.1; PL-
1.1; PL-1.2; PL-
1.3; PL-3.1; PL-
3.2; PL-3.3

I'paMOTHO COCTaBIICH IUIaH MPAKTHKH,
OTYET CTHJIMCTUYECKU TPAMOTHO,
JOTHYECKH

MpaBUILHO 0(OPMIICH;
CTHJINCTUYCCKHU

IPaMOTHO, JIOTHYECKH MPABUILHO
M3JIaraeT OTBETHI HA BOIPOCHI
IpernoaBaTes Mo TeMaM,
MIPeyCMOTPEHHBIM MPOTPaMMON
MIPAKTUKU; TPEATIOKEH HOBBIM WIIH
rPaMOTHO 0OOCHOBAH METOJ
HCCIIeOBaHUS/PEIICHHS 3aa49H,
IpOoACMOHCTPHUPOBAHbI BEICOKHE
HaBBbIKHN BSaHMOHCﬁCTBHH B paMKax
MCXKIYHApPOAHBIX ITPOCKTOB U CETCBBIX
cO00IIEeCTB; MPEATIOKEH HOBBIH WIIH
rpaMOTHO 00OCHOBAH METOJI
WCCIIeIOBaHMS/PEILICHHS 3a1a4H;
MIPOIEMOHCTPUPOBAHA CUCTEMHOCTD U
riTyOuHa 3HaHUH [IPU BBITTOJTHEHUN
NPAKTUKU

Bonpocs 1151 codeceioBaHNs BO BpeMsl IPOXO0:KAeHUs] MPAKTUKH:

1. OO6ocHyiiTe aKTyaabHOCTH BEIOPAHHOM TEMBI.
2. KakoBbI OCHOBHEBIE 1IETTH paOOTHI?
3. Onuuute npeaMETHYIO 00JacTh TEMAaTHKU PaOOTHI.

4. Hcnonb3dyemble IPOrpaMMHBIE MPOAYKTHI JJIsi BBIIOJHEHUS WHAMBHUIYaJIbHOIO

3aJaHusd.

5. BriBoasl U pe3ynpTaThl 10 aHaJW3y I[OCTABIEHHOM 3aJayd, CHCTEME UX

dbopmMHpOBaHUS.

6. OO6o0umTe pe3ynbTaThl NPOIEITaHHONW PaOOTHI

© o~

I/IH)II/IBI/II[yaHI)HBIG 3alaHuA  OJid  HOPOBCACHUA HWTOTIOBOTO KOHTPOJIA PE3YyJIbTaTOB

KakoBa HOBU3HA Hccne10BaHUsA?
B yeM 3akitouaeTcs mpakTHUeCKasi 3HaUMMOCTh NMPOJIeIaHHON paboThI?
[TpoBenuTe aHanKU3 UCHOIB3YEMOI IUTEPATYPHI.

MPOXOKACHUA MPAKTUKH ONIPCACIIAIOTCA KelicaMu HHAYCTPHUAIIBHBIX HapTHépOB.

KEHCHI ot Kpacnonapckoro otaenenns Ne 8619 ITAO «CéepGank»

1. I'enepatuBHbiii MU 1y aBTOMAaTHY€CKOIr0 COCTABJIEHHS HHBECTHLHOHHBIX 0030p0B

Onucanue:

AHanmuTuku C6epa CXKCIHCBHO COCTABIIAIOT NCCATKH aHAJIUTUYCCKUX 1 MHBCCTUIITMOHHBIX

0030pOB 110 pHIHKAM, KOMITAaHUSM, MAaKpPOIKOHOMHUKE. 3a/1adya — uccaeaoBaTh npumeHenue LLM

AJId TCHEpAalluU KPpaTKUX CBOAOK U aHAJIMTUYCCKHUX OTYETOB Ha OCHOBC BXOJHBIX JaHHBIX:
6I/Ip)KeBI)Ie KOTUPOBKH, MAKPOOKOHOMUYCCKHUE MMOKA3aTCIIN, PhIHOYHBIC COOBITHS.

Hean:

Pa3paboraTh HHCTPYMEHT, CHOCOOHBIH 110 CTPYKTYPUPOBAHHBIM JaHHBIM U KPATKOMY OIHCaHUIO

(dbopMUPOBaTh HHBECTUIIMOHHBIN 0030p B AETIOBOM CTHIIE.




Oxumaemblil pe3yJibTar:
Mognenb, reHepupyloias aHamuTHIeckue TeKeThl AauHoi 500—1000 ciioB ¢ paznenamu «o030p
COOBITHIN, «PEKOMEHIALMMY, «IIPOTHO3bI», O(popMIIEHHBIE B hopmarTe OaHKa.

2. HJIII-anauu3 #aJjiod KJIHMEeHTOB B CBOOOHOM (hopme

Onucanue:

B pamkax knmentckoro ceppruca Coepbank 00padaTbiBaeT 0OpalieHus U3 YaTOB, MOOMIILHOTO
NPUJIOKECHUS U )KaIT0OHOMH (hopMmbl. TpeOyeTcst HOCTPOUTh MOJIENIb CEMAaHTUYECKOTO aHAIIN3A,
BBIJICJISIONLYIO CYyTh OOPAICHHUS, ONPEACIIAIONIYI0 TOHATBHOCTD U MOTCHIUAIBHYIO CEPbE3HOCTD
WHIHJICHTA.

Henan:
ABTOMAaTH3UPOBATh KJIACCU(DUKAIIUIO OOpAIICHUN /TSl YCKOPEHUS MapIIPYTHU3AIMU U BBISIBJICHUS
MOBTOPSIFOITUXCSI O0JIEBBIX TOUEK B MPOIYKTaX U MPOIECCaX.

O:xunaemblii pe3yJbTar:
[TpoToTHI MO/IENH, aBTOMATUYECKH BBIIEISAIONIEH TeMBbI XKajlo00 (Hanpumep, «olunodKa B
MIPUIOKEHUNY, «TBOMHOE CIICAHHUEY ), UX SMOIUOHATBHYIO OKPACKY M KPUTHYHOCTb.

3. FeHepauml CaueHapuceB qll/IHII/IHFOBI)IX nmucemM aJis oﬁyqennﬂ COTPYAHUKOB

Onucanue:

baHk mpoBoUT KUOEpyUCHUS, BKITIOYAs PACCHIIKY TECTOBBIX (PUIIIMHTOBBIX ITHCEM COTPYTHUKAM
JUIsl IOBBILLIEHUS UX YCTOMYMBOCTH K COLMAIbHBIM atakaM. [Ipoekt npeanonaraer
MCIIOJIb30BAHUE TEHEPATUBHON MOJIEIH JJI CO3/IaHUS PEATUCTUYHBIX (PUITMHTOBBIX IMHCEM
pa3IMYHBIX TUIIOB (TIoaenbHbIe cueTa, HR-3anmpockr, UT-mogaepxka).

Hean:
Co3znarh renepaTop, CIOCOOHBIN Ha OCHOBE 33JIaHHBIX MTAPaMETPOB (TeMa, CTUIIb, YPOBEHb
YTPO3bI) CO3/1aBaTh TEKCTHI (PUILIMHTA JJIsI TPEHUPOBOK.

OsxkupaeMplil pe3yabTar:
Ha6op paznooOpa3HbIx mpuMepoB PUIIMHTA U OlleHKa X 3 ()EKTUBHOCTH TIO PEAKITUH
COTPYJIHUKOB, a TaK)Ke KIacCH(PHUKAIUs MOJIeIeH yrpos.

4. Mya1bTUMOJAJILHBIN ACCHCTEHT JJI 0AHKOBCKHMX OT/eJIeHU i

Onucanmue:

Ouznyeckue oraeneHuss CoepOaHKa BHEAPSIOT UHTEPAKTUBHBIX KOHCYJIBTAHTOB.
[Ipennonaraercs cozpanue MyapTuMoaaibHOr0 M-accucrenta, KOTOpbId BOCOHPUHUMAET PEUb
Y BU3YQJIIBHO OPUEHTHPYETCS B MIPOCTPAHCTBE (PACIO3HAET KIMEHTA, JOKYMEHTHI, 0aHKOMAThI), a
TaKK€ OTBEYACT T'OJIOCOM.

Henn:
Pa3paboraTs 6a30BbIi MPOTOTUI, UMUTUPYIOIIUH (PYHKIIMOHATBHOCTH TOMOIIIHHUKA: OTBETHI Ha
TUIIOBBIE 3aMPOCHI, BU3yaJIbHbIE TTO/ICKA3KH, HABUTAIIUS IO OTJEICHHUIO.

OsxupaeMblii pe3yabTar:
WNHTepakTuBHAsS MOIEIb, 00BEIUHSIONIA TOJIOCOBOM BBOJI, 3pPUTEIIBHOE BOCIIPHUATHE (HATTPUMED,
QR-xon macnopTa), TEKCTOBBIN BBIBOJI M )KECTOBYIO PEAKIIMIO.



5. O0bSICHUMOCTb U KOHTPOJIb FTeHePAaTUBHBIX MoJiesiel B 0ankoBckom NN

Onucanue:

bank aktuBHO ucnonb3yer LLM u NLP-cepBucs! (B yar-60Tax, reHepauiy madioHOB OTBETOB,
aBTOOTBETaxX Ha e-mail), OHaKO BCTAaeT BOIIPOC: KaK OOBSICHATh U KOHTPOJIUPOBATH [TOBEJICHHE
TaKUX MOJIeJIeH, 0COOCHHO B IOPUIMYECKH 3HAUMMBIX KOMMYHUKAIUSAX?

Henan:
HccnenoBath moaxo bl K TpaccupoBke penieHnid LLM (Hanpumep, yepes JIOTHpOBaHUE
reasoning chain, mocT-(QuUIbTPaLNIO OTBETOB, BCTPOCHHBIE TIPABUIIA).

Oxuaemblii pe3yJbTar:
Konuenuus cucremsr explainability + compliance-monyss, o6ecnieunBaromero COOTBETCTBUE
TeHepaluy CTaHaapTaM OaHKa M peryysTopa.

6. 'eHepanus MoJIb30BaTEIbCKUX ClIeHAPUEB Pa00Thl B MOOMJIbHOM NMPUJI0KEHUN

Onucanue:

bank xoueT ucnonb3oBaTh reHepatuBHbIi MU 1715 ObIcTpoil cuMyILIMY 1TOJIb30BATEIBCKUX
CLIEHapHeB — HalpUMep, KaK KINEHT 0(pOpMIIsSeT BKJIaJ, IEPEBOIUT CPEJICTBA, 1OJIyYaeT
YBEIOMIICHHE O PUCKE MOIICHHUYECTBA.

Henan:
Pa3zpaboTaThs reHepaTop MomaroBbix CIIEHAPUEB MOJIb30BATEIHCKOTO TOBEACHUS C
BapUATUBHOCTHIO (MOJIOION KIIMEHT, eHchuonep, UII).

O:xupaemplii pe3yJbTar:
Habop aBToMaTnuecku crenepupoBanubix UX-crieHapueB, 0pOPMIIEHHBIX B BUJIE CLICHAPUEB
s QA wm UX-ucciietoBaHui, ¢ JJOTUKON ACHCTBUN U THTUYHBIMH OITMOKAMH TTOJIH30BATE.

7. I'enepanus synthetic data qyiss 6aHKOBCKHMX MoeJiei

Onucanue:

Mogenu B Coepe TpeOyroT 601b110r0 00bEMa TPAaH3aKIIMOHHBIX U KIMEHTCKUX JaHHBIX,
KOTOpBIE HENb35 UCIOIb30BaTh HANPsAMYIO U3-3a Tpeboanuit LIb u ®3-152. 3agaua —
pa3paboTaTh METOJ] FTeHepallMi CUHTETHYECKUX OaHKOBCKUX JIAHHBIX, MAaKCUMAJIBbHO OJM3KUX K
PCATBHBIM IO paCpeaAcICHUAM U IMTOBEACHUIO.

Henn:
Co3natp 6e3onacHblil pipeline reHepanuu 1aHHBIX (HapUMep, TpaH3aKUUH, npoduieit
KJIMEHTOB, IIA0JIOHOB PACX0/I0B) ISl O0yUEHHUSI MOJIETICH.

O:xupaemblii pe3yJbTar:

CuHTeTHYeCKHIi JaTaceT U OTYET O MeTpuKax mpudimxéHnoctu K peanbHomy (TSNE, K-L
divergence u 1p.), ¢ OLIEHKOM MPUTOAHOCTH JIJIsl O0YUYEHHS] CKOPUHTOBBIX MJIM aHTU(DPOI-
MOJIETIEH.

8. Moaesapb aHa/Iu3a MHBECTHIIMOHHOM MPUBJIEKATEILHOCTH MAJI0ro Ou3Heca
Onucanue:

baHk akTHBHO pa3BHUBaeT KPEAUTOBAHUE M MHBECTUIIMOHHBIE MHCTPYMEHTHI JUISI Majoro u
cpennero npennpuanmarensctBa (MCII). Tpebyercst co3nath MOJEb, KOTOpasi HA OCHOBE



OTKPBITBIX 1 OAaHKOBCKMX JTaHHBIX (BBIPYYKa, PACXObI, TUII IEATEIBHOCTH, OT3bIBbI, OHJIAIH-
AKTUBHOCTbH) OLICHMBAET MHBECTULIMOHHYIO ITpuBiekareabHocTh MCII.

Henan:
Pa3zpaboTaTh cucTeMy pedTHHIOBOM OLIEHKH KOMITAHUH Majioro Ou3Heca ¢ BO3MOYKHOCTBIO
BU3yalM3aluy (PaKTOPOB U AMHAMUKH TTOKA3aTENCH.

O:xunaemblii pe3yJbTar:
Moenb, nprcBanBaroIasi KOMIIAHHA WHBECTHIIMOHHBIN peUTHHT (Hampumep, A—E),
00BsCHSIONIAs KIYEBbIE TapaMEeTpPhl U A01asi PEKOMEHJAINH JIJIsl HHBECTOPA.

9. UHauBUAYAJbHAS OLIEHKA KPeAMTOCIOCOOHOCTH KJIMEHTA HA OCHOBE MOBEAEeHYEeCKUX
JAHHBIX

Onucanue:

CoBpeMeHHbIN KPeIUTHBIM CKOPUHT BBIXOAUT 332 PaMKH (PMHAHCOBBIX JaHHBIX. HeoOxomumo
HCCJICIOBATh, KaK TIOBEJICHYCCKIE U TU(POBBIC CIIeBI (YacTOTa BX0/1a B MOOMIIBHBIN OaHK,
crocoObl oryaThl, reorpadusi, BpeMs OTKJIMKA) BIUSAIOT HA EPCOHATBHYIO OLIEHKY PHUCKA.

Henn:
Pazpaborate ML-Moz€1h, OIICHUBAIOIIYIO BEPOSTHOCTH Ie(OITa MO0 HECTaHAAPTHHIM
MOBEICHYCCKUM TIpHU3HAKaM (BO3MOXHO — ¢ explainable Al).

O:xunaemblii pe3yJbTar:
[TpoTOTHI CKOPUHTOBOW MOJIENH, KOTOpasi, TOMUMO CTaHJAPTHBIX JaHHbBIX, YUUTHIBAET
¢ poBoi npoduib kireHTa u 00bsacHser pemwenus (SHAP, LIME u ap.).

10. IlpeauKkTHBHAS AHAJIMTHKA BO3BPATA HHBECTULNI 110 MHPPACTPYKTYPHBIM NPOEKTAM

Onucanne:

B psine cnyuaeB COepOaHK BBICTYIIAE€T YHaCTHUKOM/MHBECTOPOM B PErMOHATBHBIX
UHPPACTPYKTYPHBIX IPOEKTaX (AKHUIIbIE MACCUBBI, JOPOTH, TEXHONIAPKH). 3a/1aua — OLIEHUTh
POrHO3UPYEMYIO 3 (HEKTUBHOCTD BIOKEHHH ¢ y4€TOM JieMorpapuu, MUTPALIUH,
HKOHOMHUYECKOW aKTUBHOCTH.

Hean:
PazpaboraTts Mojens, mporao3upyroiryto ROI Ha ropuzonTe 3—5 ser, ucnonb3ys BHEITHHE
ucroununku gaHHeix: Pocctat, ET'PIOJI, kagactp, coumenna.

O:xupaemblii pe3yJbTar:
AHanuTHYecKasi MOJEb C BO3MOYKHOCTBIO T€0BU3YaIM3allii M CLIEHApHOTO aHaju3a (pocT/cna,
rOCTIpOrpaMMBbl, CMeHa TpaduKa H T.I1.).

11. Anaau3 noBeeHusi MOJIb30BaTe/eil B IKocucTeMe IIU(PPOBOro pyoJist

Onucanne:
COepOaHk y4acTBYeT B MUJIOTHBIX IPOEKTaX MO BHeApeHuIo Ludposoro pyoss. Uutepec



IPECTaBISET UCCIEI0BAHUE [10JIb30BATEIbCKUX MATTEPHOB: KaK U3MEHSIOTCSA MOJEIN
noTpeOyIeHus, CKOPOCTH OTlepaluii, ypOBEHb JOBEPHsI, CPABHEHHE C KIIACCHUECKUM O€3HAIOM.

Henan:
[TocTpouTh MOJICNIh aHAJIM3A MIOBEACHHSI KIIMEHTOB, YYAaCTBYIOIIUX B TPAH3aKIMIX C ITU(DPOBLIM
pyOneM: yacToTa, CpeIHUI Y€K, KOHTEKCTHI.

OskujgaeMblii pe3y/ibTar:
Otuér 1 ML-mozens, Kinaccuuuupyromnas THITHI OJIb30BaTeIeH 1 BBISBIISIONIAs KIIFOUYEBbIC
pa3nu4Ms B MPEANOYTeHUSIX U Oapbepax Mu(pPOBOIl BATIOTHI.

12. CpaBHenue text2video / text2img moaesei

Onucanue:

COepOank 3anHTEpPECOBaH B cpaBHeHHH text2video / text2img Moaeneit (OTKPBIThIC MOJICIIH,
0co0eHHO KuTaiickue). 3aaya TpedyeT MPUMEHEHHUS 00JIAYHBIX PECYpPCOB apTHEpa ISl
MaIMHHOro o0yueHus. OT CTyI€HTOB TpeOyeTCsl HaBbIK 3aIlyCcKa OTKPBITBIX MOJIENIEH,
TUTAHUPOBAHHMSI, CTPYKTYPUPOBAHUS U JIOTUPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM PabOTHI.
3amaua MOXKET OBITh pacrapasuieieHa ISl CPAaBHEHUsT MHOXECTBA MOJICIICH He3aBUCUMO B
IpyIIe CTYACHTOB.

Hean:
[TpoBectu cpaBHEHHE PaOOTHI aKTyalIbHBIX OTKPBITHIX Mozenei text2video / text2img.

O:xupaemblii pe3yJbTar:

Tabnuua ¢ pe3yabTaTaMi SKCIIEPUMEHTOB MOJIENb / pero3uTopuii / pyHKIMoHan / TpeboBanus /
OILICHKa MPOU3BOAUTEIHHOCTH / X MPUMEPOB TeHepanuii (0p110/ctano), human eval no
MIPUHIIAITY apeHbI (KaKasl JTydIe)

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

Omnucanue:

Jns pa3zpabateiBaemoii komnanueit BI-cuctemsl Fastboard tpeGyercs paspaborats untepderic
Ha €CTECTBEHHOM SI3bIKE JUISl TOCTPOEHHs OTUETOB Ha 0oJbIux MaccuBax JaHHbIX B ClickHouse.
C nmomortisio LLM HEoOx0auMo Ki1acCuPUIMpoBaTh 3apoChl MOJIb30BATENIECH Ha €CTECTBEHHOM
A3bIKE M U3BJIEKATh (PaKTHUECKUE MapaMeTpsl Ui JaJbHEHIIEero BbI30Ba Be0-cepBrCca OTYETOB.

Hean:

PazpaboTaTs mpoMITHI A1 KJIacCUPUKAIMHI U 00paOOTKH 3ampocoB mosib3oBaTenein LLM u
peoOpa3oBaHus UX K BBI30BAM THUIIOBBIX OTYETOB C (PAKTUUECKUMHU ITapaMeTpaMH,
U3BJIEKAEMBIMH M3 3aIpoca.

O:xupaemblii pe3yJbTar:
NuctpymenT Ha ocHOBe LLM, n0o3BOJISAIONIMI 3alpallinBaTh JaHHBIE O MIPOAAXKaX.

2. Ananus oOpamennii kiueHToB 1 CRM-nepenucku
Onucanue:

B cnyx0e KIMEeHTCKOro cepBHca 3aCTPOUIITIKA €KEeTHEBHO 00pabaThIBAIOTCS AECSITKU
obOparenuii (e-mail, 3BoHKH, MecceHKepHI). TpedyeTcst peaaTn30BaTh CUCTEMY CEMaHTHUECKOTO



aHanm3a u kiaccudukanuu NLU: BBISIBASTE CyTh 00paIlleHU, YPOBEHb YOBIETBOPEHHOCTH,
OTCJIEKUBATh MOBTOPSIOIIKUECS 3aIIPOCHI.

Henan:
ABTOMaTH3UPOBATh NEPBUYHBINA Pa300p W MapIIPyTHU3AIMIO 3aIIPOCOB 10 TEMATUKE (caaya
00BeKTa, OTIEINKA, JOKYMEHTHI, Kanoba u T.11.).

O:xunaemblii pe3yJbTar:
[TporoTum, KOTOPBINA BBAETSAET CYyTh OOpaleHuil u popMupyeT qamoop Mo TeKYIuM «00JIsIM»
KJIMEHTOB.

3. 'enepatuBnblii UU 1i1s1 co3naHust NPoeKTHOM JoKyMeHTAuM o T3

Onucanue:

B pamkax npoekTupoBaHusi 00bEKTOB JI€BEJIONEPCKON KOMITAHUN apXUTEKTOPBI U HHKEHEPHI
TPATAT 3HAUYUTEILHOE BPEMS Ha MOJrOTOBKY TEKCTOBOW MPOEKTHOM TOKYMEHTALUU
(060cHOBaHME pelICHUH, TOSACHUTENbHbBIE 3aIIUCKHU, ONMCAHUS MH)KEHEPHBIX CUCTEM). 3aiaya —
UCCIIeI0BaTh BO3MOKHOCTh Mcnoyib3oBaHust LLM 1i1s renepanum yepHOBUKOB IPOEKTHOM
JIOKYMEHTAIlMU Ha OCHOBE MCXO/HBIX JIaHHBIX: ATAXKHOCTb, MaTepUabl, KIMMAT, HA3HAYEHUE,
HOPMBI.

Hean:
PazpaboTtaTh MpOTOTHUIT TEKCTOBOTO T'€HEPATOPA, KOTOPBIM MOMOTAaeT CIeIHAINCTaM ObICTpee
dbopMUpOBaTH JOKYMEHTAIUIO B COOTBETCTBUU C IAOJIOHAMU U HOPMaTHUBaMHU.

O:xunaemblii pe3yJbTar:
HNuctpymenT Ha ocHoBe LLM, co3aaroniuii JIOrnaecku CTPOHHbBINA 1 HOPMAaTUBHO I'PaMOTHBII
TEKCT, MOIAOITUICS OBICTPON peIaKkType HHKEHEPOM.

4. MyJII)TI/lMOIIaJIBHLIﬁ aAreHT Vi aHaJ/Im3a CTPOUTEC/IbHBIX IIOIIA{0K

Onucanue:

00O «ABA JIAB» pa3pabatbIBaeT cUcTeMY JI1 MOHUTOPHHTA CTPOUTEIbHBIX 00BEKTOB.
TpeOyetcst co3aaTh TPOTOTUTT MyJIbTHMO1anbsHOTO N -arenTa, cmocoOHOro aHaM3UPOBATh
n300pakeHust co cTpoitmonanku (Buaeo/GpoTo), a Takke NPUHUMATh T'OJIOCOBBIE U TEKCTOBBIE
3anpocsl (HarpuMep, «IPOBEPh MOHTAX MEPEKPBITHS HA 5 3TAXKEN).

Hean:
OO0BeAMHUTH BO3MOXXHOCTH KOMIIBIOTEPHOTO 3peHus (pacro3HaBaHUE CTAIUU CTPOUTEILCTBA,
TexXHUKH, HapyueHuit) u HJIIT (mornManue 3anpocoBs, OTYETOB).

OsxupaeMblii pe3yabTar:
VHTEepakTUBHBINA areHT, KOTOPBII Ha 3aIIPOC CIIEHHAIACTA MOKET IM0Ka3aTh HYKHBIA y4aCTOK,
IPOKOMMEHTHPOBATh IPOrpecc, 3apUKCUPOBATH HAPYIIICHHUS.

4. Fenepaunﬂ PEKJIAMHOI0 KOHTEHTA 1JIA )KHUJIBIX KOMILJICKCOB

Onucanue:

«ABA I'PVIIII» perynspHO 3allyCKaeT MapKETUHIOBbIE KAMIIAHUM JUISI )KUJIBIX KOMILJIEKCOB.
HeoOxoaumo nccnenoBaTh Ucnoib3oBaHue 1udGy3noHHBIX MOJeNeH AJis TeHepalu
n300pakeHui (BU3yaau3allMi HHTEPhEPOB, OKPECTHOCTEH, BUIOB U3 OKOH) U LLM — s
ONMCAHUN KBapTUP, IPEUMYIIECTB pailoHa, HHPPACTPYKTYPHI.



Henn:
Co31aTh UHCTPYMEHTHI JUTs OBICTPOM FeHepaluy MPOJAIOIINX MAaTEpPUaIoB 0e3 MPHUBICUYCHUS
JIM3aHEPOB 1 KOMMUPANUTEPOB HA MEPBHIX TAIaX.

Oxuaemblii pe3yJbTar:
Habop crenepupoBaHHBIX KaPTOYEK OOBEKTOB C TEKCTOM, U300PaKEHUEM U JIOTUKOH «KHBOTO)
PEKIaMHOTO COOOIIIECHUS.

6. 'eHepanusi JOKyMEHTAIUU U IIA0JIOHOB IOTOBOPOB

Onucanne:

IOpunnyeckuii fenapraMeHT peryssipHo padoTaeT ¢ JOroBOpaMH JOJIEBOI0 y4acTus, akTaMu
npuéMa-nepesauu u ApyruMu JokyMmentamu. Mcenonb3oBanue LLM moxeT 3HaunTe1bHO
COKpaTUTh BpeMs Ha MOAIOTOBKY YEPHOBUKOB — JJOCTATOYHO BBECTU MapaMeTPhl CIENKH.

Henan:
Co3znath cucTeMy, KOTOpasi TeHEpUPYET aIallTHPOBAHHBIC TEKCTHI IOKYMEHTOB 110 BBOTHBIM
JTaHHBIM (THII 00BEKTa, 3Tax, miomanas, DO, cpoku u mp.).

O:xupaemblii pe3yJbTar:
['eneparop moxkymentoB B hopmare Word wimm PDF ¢ aBToMaTndeckoii moacTaHoBKOM
apaMeTpoB U COONIOACHUEM IOPUANYECKOTO CTHIIS.

1. Mojaeanb NMPOTHO3UPOBAHUS CPOKOB CIa1M 00bLeKTOB Ha 0CHOBE TEKCTOBBIX H
BU3YAJbHBIX JAaHHbIX

Onucanmne:

JeBenonepckast KOMIaHUs BEAET AaHATUTUUECKHUM apXUB M0 CpOKaM CTpouTesbeTBa. C
MOMOIIBIO0 MYJTBETUMOJIATBHBIX MOZEINEH (TEeKCTOBbIE OTUYETHI + POTO CTPOUKH ) MOKHO
MPOrHO3UPOBATh BEPOSTHOCTh OTKJIIOHEHMSI OT rpaduKa caauu.

Henn:
Pa3paboTtaTh MOzEb, KOTOPAs MO TEKYyLIEMY cTaTycy oobekTa (poTo, oTuér CMP) onleHuBaer
PUCKH 3a/IepKeK.

OsxkupaeMblil pe3yabTar:

HpOTOTI/IH, KOTOpBIfI IMMOKa3bIBACT BECPOATHOCTD OTKJIOHEHHUH U I[aéT TEKCTOBBIC ITOACHCHU
(ocHOBaHHBIE Ha PACIIO3HAHHBIX MPU3HAKAX — «HE 3aBepLIeHbI (pacaaHble paboThD), «KMOHTAX
WHXEHEpUU HE HayaT»).

8. O0paTHas renepauuss — UU-nnoMomHMK /151 MOKYyNaTes el KBapTHP

Onucanue:

Bynymiue nokymnarenu 4acTo 3aJal0T TUIIOBBIE BOIIPOCHI O KBaPTUPAX, IUIAHUPOBKAX, UIIOTEKE,
akmusx, cpokax. Bmecro call-tientpa npemaraercs peam3oats LLM-60Ta, KoTOpHhIit
00pabaThIBacT TEKCTOBBIE M TOJIOCOBBIC 3aITPOCHI, TTOKA3bIBAET IJIAHUPOBKH, cchitaeTcs Ha PDF-
JIOKYMEHTBI U MOKET «OOBSICHATH» HHPOPMAIUIO TPOCTHIM S3BIKOM.

Hean:
YHpOCTI/ITI) KOMMYHHUKAIIUIO C KIIMCHTAMHU Ha 2Talie BLI60pa KBAapTUPBI U ITOBBICUTH KAYECTBO
MEePBUYHOTO KOHTAKTA.



Oxumaemblil pe3yJibTar:
Jlemo-60T, cIIOCOOHBII OTBEYATh HA BOMPOCH O KUJIOM KOMILIEKCE, OPUEHTHPYSCh B €T0
XapaKTePUCTHKAX U MAPKETHUHTOBBIX JOKYMEHTAaX.

KpuTtepuu oieHKH OTYETOB 1O MPOXOXKACHUIO IPAKTUKH |
1. TlomHOTa MpenCTaBIEHHOr0 MaTepraa B COOTBETCTBUHY C MHANBUIYaJIbHBIM 33 JaHUEM;
2. CBOeBpeMEHHOE MpeICTaBlICHNE O0TYETA, KAUeCTBO O(POPMIICHHS

[IpuMepHBIii CIIUCOK BOIPOCOB Ha COOECEI0BAaHUU:

1. OO6ocHyiiTe aKTyaTbHOCTH BHIOPAHHOM TEMBI.

2. Kaxue ocHOBHBIC 11eH PabOTHI

3. OnumuTe nIpeIMEeTHYI0 00J1aCTh TEMAaTUKH PaOOTHI

4. Vcnonp3yeMble MPOrpaMMHBIE MPOIYKTHI JJIsl BBINOJHEHHS HHIMBHIYaJIbHOTO
3aaHusl.

5. BriBoapl U pe3yapTaThl 10 aHaAJW3y I[IOCTABJIEHHOM 3aJayd, CHCTEME UX
dbopMHUpOBaHUS,

6. Hay4nas HOBM3HA HCCIIEIOBAHUS

7. TlpoBenuTe aHaIU3 UCIIOIB3YEMOM TUTEPATYPHI

12. Ilepevyenn y4eOHOIM JuTEpPaTyphl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHil

12.1. YueOHnas auteparypa

1. Abpamos, I'.B. [IpoekTrpoBanue HHPOPMAIIMOHHBIX CUCTEM : yueOHoe mocodue / I'.B.
Abpamos, U.E. Mensenkosa, JI.A. KopoOoga. - Boponex : BopoHexckuii rocy1apCTBEHHBIH
YHUBEPCUTET MHKEHEPHBIX TexHojorui, 2012. - 172 c. : un.,radn., cxem. - ISBN 978-5-89448-
953-7 ; To xe [DnexTponHbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=141626

2. IlporpammupoBanne Ha JAVA: yuebnoe mocodue / C. I'. Cununa, A. B. YBaposa ; M-Bo
oOpa3oBanus u Hayku Poc. denepanun, Kybanckuii roc. yH-1. - KpacHogap : [KyOanckuit
rocyaapcTBeHHbIN yHUBepcuteT], 2016. - 117 c. : n.

3. Beb6-nmporpammupoBanue u Bed-cepBuchl: yuebHoe nocobue / C. I'. Cununa ; M-Bo
obpazoBanus u Hayku Poc. ®deneparnuu, Kybanckuii roc. yH-T. - KpacHogap : [KyGanckuit
rocynapcTBeHHbI yHuBepcutet], 2013. - 158 c. - bubauorp.: c. 156.

4. TIlaBnosckas T. A. ITackanb. [IporpammupoBanne Ha sI3bIKE BBICOKOTO YPOBHSI: Y4EOHUK
Yepusies, C. A. OcHoBbI IporpamMmmupoBanus Ha Python : yueOHoe nmocodue st By30B / C. A.
UepnsimeB. — Mocksa : M3natensctBo FOpaiit, 2022. — 286 c. — (Briciiee o6pazoBanue). —
ISBN 978-5-534-14350-8. — Texkcr : anexTpoHHbIN // OOpazoBarenbHas miaatdgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/496893. (nara obpamenus: 19.07.2025).

5. IInaronos, A. B. MamunHoe o0yuyeHue : yueOHoe nmocobue /it By3os / A. B. [InaronoB. —
Mockga : M3garensctBo FOpaiit, 2022. — 85 ¢. — (Bricmiee odpa3zosanue). — ISBN 978-5-
534-15561-7. — TekcT : anekTponHsbIi // OOpa3oBaTenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/508804 (mara obpamenus: 19.07.2025).

6. Pabuesckuii, A. H. CunTeTndeckue AaHHbIE U pa3BUTHE HEHPOCETEBBIX TEXHOIOTHH :
yuebHoe rocobue it By30B / A. H. PaGueBckuii. — Mocksa : U3natensctBo FOpaiit, 2024. —
187 ¢. — (Bwiciiee obpazoBanue). — ISBN 978-5-534-17716-9. — TekcT : 31eKTpOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/545036 (mara
obpamenust: 19.07.2025).

7. EmuceeB A. U., Munus lO. B. PazpaboTka nporpaMMHbIX HHTEp(DEHcoB BEO-TIPUIIOKEHHH €
ucnonb3oBanueM (peiimBopka FastAPI : yue6Hoe mocobue. Tambos: TI'TY, 2024. 81 c.
https://e.lanbook.com/book/472310 (nata o6pamenus: 19.07.2025).


https://e.lanbook.com/book/472310

8. Jlumanona H. U. Pa3zpaboTka uHTEIIIEKTya IbHBIX 4aT-00TOB : yueOHOe mocooue. Camapa:
[I'YTH, 2024. https://e.lanbook.com/book/463568 (nata obpamienus: 19.07.2025).

9. @. JIxetimc, T. Maiik [Ipomt-umxuaupuHr 111 GenAl. TlaTTepHb! HaEKHBIX 3aIPOCOB IS
Ka4eCTBEHHBIX pe3yibTaroB, Sprint Book, 2025, 432 c.

10. A.A. Koctun IIpomnr-umxkuaupunr. S3eik Oyaymero. 2025. Ridero, 594 c.

11. B.A. IlerpoB, A.H. TuxoHoB. MIcKyCCTBEHHBII HHTEIUIEKT U 00pabOTKa €CTECTBEHHOTO
SA3bIKA.

12. 3narononsckuii [I. M. OcHOBBI IporpammupoBanus Ha s3bike Python. 2-e uzn. Mocksa:
JAMK Ilpecc, 2018.

13. A.A. Ky3HenoB. MammnHoe o0yueHue Uit 00padOTKH €CTECTBEHHOTO SI3bIKA.

14. PyxoBoactBo Google mo npoMnT-uHXHHUPHUHTY. YacTh 1: OCHOBBI K 0a30BbIC TEXHUKH
https://habr.com/ru/articles/901426/

15. JloxymeHnTarust o6aaunsix cepBrcoB cloud.ru, yandex.cloud.

16. https://education.yandex.ru/handbook/prompting

17. https://lyandex.cloud/ru/training/training-pro#Data

18. 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 (Ctatbsi 0 puCKax CHUKEHHUsI 0a30BBIX HABBIKOB IPH YPE3MEPHOI
onope Ha IN).

19. Wharton Knowledge “Without Guardrails, Generative AI 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%2
Ocontrol%20group Cratbsi— sxcriepumMenT o Biusauu GPT Ha o0ydenue: 3aBucuMocts oT N
CHIKAET TITyOOKOE YCBOCHHE MaTepHala.

20. Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep adversarial
autoencoders for new molecule development in oncology." Oncotarget 8.7 (2016): 10883.

21. 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.

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

23. 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.

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

25. Huxonenko, Cepreit, Kanypun, Aptyp u Apxanrenbckas Exatepuna. ['my6okoe oOyueHue.
" M3marensckuit nom"" Iutep""", 2017.

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

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

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

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

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

31. https://link.springer.com/chapter/10.1007/978-3-030-72113-8_30

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

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

34. 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, DOI:
10.1109/TASE.2022.3185071, Q1

35. 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:
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36. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage Characteristics of
Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010,

12.2. llepnoauyeckas Jureparypa
1. Ba3sl nannsix komnanuu «Vct Bero» http://dlib.eastview.com
2. Dnekrponnas oudbanoreka GREBENNIKON.RU https://grebennikon.ru/

12.3. NHTepHeT-pecypchl, B TOM 4HCJIe COBpPeMeHHble NpogdeccuoHaIbHbIe 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI
DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):
1. DBC «IOPAUT» https://urait.ru/
2. 3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX:

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuans nuznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubanoreka (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXUBLI BEAYIIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoit
nJIaT(bopMe Hay4HbIX )kypHaroB HOMKOH http://archive.neicon.ru

6. HamumoHanpHas  2JEKTpOHHas  OwOMMoTeka (mocTynm K DIIEKTPOHHON — OMOIMOTEKe
muccepraiuii Poccuiickoit rocynapcrsennoi oubnuoreku (PI'B) https://rusneb.ru/

7. Tlpesunentckas 6ubmmoreka um. b.H. Enbrmna https://www.prlib.ru/

8. OunektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

10. Nature Journals https://www.nature.com/siteindex/index.html

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

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

13. zbMath https://zbmath.org/

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

15. Springer eBooks: _https://link.springer.com/

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

17. YuuBepcurerckas unpopmaimonnas cucrema POCCUS  http://uisrussia.msu.ru

aprwdPE

HNHpopManoHHbIE CIPABOYHbIEC CHCTEMBbI:
1. Koncynbrant [lmtoc - cripaBoyHast mpaBoBasi CUCTeMa (JIOCTYII IO JIOKAJIbHOM CEeTH ¢
KOMITBIOTEPOB OUOINOTEKH )

Pecypcol cBOOOHOrO f0CTYHA:

1. KwubepJlenunka (http://cyberleninka.ru/);

2. MuHHCTEpCTBO HAayKH U BbICIIEro oopazoBanus Poccuiickoit ®deaepanuu
https://www.minobrnauki.gov.ru/;

3. ®enepanbHblii moptan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;

4. WudpopmanmonHas cuctema "EquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;
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5. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos http://school-collection.edu.ru/ .

6. DenepanbHbI HEHTP HHPOPMAIIMOHHO-00pa3zoBarTesbHbIX pecypcoB (http:/fcior.edu.ru/);

7. Ilpoekt ['ocymapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMeHn A.C. [lymikuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CupaBouHo-uHpOpMaHOHHKIH mopTan "Pycckwuii s3pIk" http://gramota.ru/;

9. Cayx0a TeMaTHUECKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

10. Cnosapu u suukiaoneauu http://dic.academic.ru/;

11. OO6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

12. 3akonompoekt "O6 obpasoBanuu B Poccuiickoit @emepannu”. Bonpocs! i oTBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuonHbie pecypebl Kyol'y:
1. DnextpoHHbIi Kartamor Hayunoii 6ubmmoreku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2.  DnextpoHHas 6mbmuoTeka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpenma MoaysbHOTO AMHAMHYECKOro oOydenus http://moodle.kubsu.ru
4. ba3a y4eOHBIX MJIaHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJINKalMi U KOHpEpEeHIUH
http://infoneeds.kubsu.ru/
5. bubnmnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHonorui http://mschool.kubsu.ru;
6. DnekrpoHHbIii apxuB gokymeHToB KyoIl'Y_http://docspace.kubsu.ru/
7. DneKkTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl UHHOPMAITMOHHBIX CUCTEM U TEXHOJIOTHM
B oOpazoBanuun KyOI'Y wu nHayuno-meromuueckoro xypHaia "IIKOJIBHBIE T['OJbI"
http://icdau.kubsu.ru/

13. MeTtoaguveckne yKazaHusi /151 00y4arOIIMXCH M0 MPOXO0KICHUIO PAKTHKH.

Ilepen HauanoM MPaKTUKKU MPOBOJUTCS BCTYNHUTEIbHAsE KOH(EPEHLUs, Ha KOTOPOil JaeTcs
BCs HeoOxoaumasi HHpopMaIus Mo NPOBEACHUIO YUeOHOM MPaKTHUKH.

JUid pOXO0KI€HUs MPAKTUKKU AJI CTyAEHTOB Ha3HAYaeTCsl PYKOBOAMUTENDb NMPAKTUKH OT
LIEHTPa UCKYCTBEHHOTO MHTEJJIEKTA.

PykoBOICTBO M KOHTPOJb 3a MPOXOKAECHUEM MPAKTUKH BO3JAarar0Tcs Ha PyKOBOJIUTEIS
MPAKTHKH.

Oo11ee yueOHO-METOIMUECKOE PYKOBO/ICTBO NMPAKTHUKON OCYILECTBIISETCS BBITYCKAIOLIEH
Kadeapoi.

Hay4nslii pyKOBOAUTEIIB:

- OCYILECTBJIAET IOCTAaHOBKY 3ajjad 110 CaMOCTOSITEIbHON paboTe CTYAEHTOB B IEPUOJ
IOPaKTUKKA C BbIJauell WHIAMBHUYaJbHOTO 3aJaHusl MO cOOpy HEOOXOIUMBIX MaTepHajoB s
HalMCaHWsl MarucTepCKOW JMCCepTallii, OKa3blBAa€T COOTBETCTBYIOLIYIO KOHCYJIbTAllMOHHYIO
MIOMOMIb;

- IaeT pEeKOMEHJAIMH 110 U3YYEHHIO CIIEIIUAIbHOMN JTUTepaTyphl U METO/I0B UCCIIET0BAHUS.

PykoBoauTens npakTUKH:

- IPOBOJUT HEOOXOTUMBIE OPTaHU3ALIMOHHBIE MEPOIIPHUSTHUS 110 BBINOJIHEHHUIO TPOrPaMMBbI
MIPaKTHKU;

- onpeieNsieT OOIy 0 CXeMY BBIIIOJIHEHHUs UCCIeI0BaHus, Tpa(uK MPOBEACHUS PAKTUKHY,
PEXUM pabOTHI CTYI€HTA M OCYLIECTBIISIET CHCTEMAaTHUYECKHI KOHTPOJIb X0/[a MPaKTUKU U paboThI
CTYJICHTOB;

- OKa3blBAE€T MOMOIIb CTYZEHTaM II0 BCEM BOIPOCAM, CBSI3aHHBIM C IPOXO0KJICHHEM
NPaKTUKUA U 0(POPMIIEHUEM OTYETA.
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CTyneHT mnpu TPOXOXKICHUW TPAKTUKA TIOJy4aeT OT PYKOBOAMTENS yKa3aHUS,
PEKOMEHIAIMU U Pa3bsICHEHUsI IO BCEM BOIIPOCAM, CBSI3aHHBIM C OpraHU3aluel U IPOX0KICHUEM
MIPaKTUKH, OTYUTHIBACTCS O BBIITOJTHEHHOM pab0Te B COOTBETCTBUU C Tpa)IKOM ITPOBEICHHS

MPaKTUKH.

CryneHrt:

- IPOBOJIMT MCCIIEAOBAHNUE 110 YTBEPKICHHON TeMe B COOTBETCTBUU C TPAPUKOM MPAKTUKH
U PSKUMOM pabOTHI TIOIpa3/ICICHUS - MECTA MPOXOXKACHUS MTPAKTHUKH;

- IOJIy4YaeT OT PYKOBOJUTEIIS IPAKTUKH YKa3aHUs, PEKOMEHIAIIMU U Pa3bsiCHEHUS [10 BCEM
BOIIPOCaM, CBSI3aHHBIM C OPTaHU3AIMEH U MMPOXOKICHUEM MPAKTHKH,

- OTYUTHIBACTCS O BHIMOJTHEHHON paboTe B COOTBETCTBUU C YCTAHOBIEHHBIM TpadukoM. B
MOApa3ACeHUsX, TJ€ MPOXOAUT TMPAKTHUKA, CTYJACHTaM BBIICIAIOTCS paboume mecTta s
BBITIOJIHCHUS] UHAUBUAYATBHBIX 33JaHUH 10 MporpaMMme IPaKTUKH.

B nepuos npakTHKU CTyAEHTHI TOAYUHSIOTCS BCEM IIPaBUJIaM BHYTPEHHETO paclopsaKa U
TE€XHUKU 0€30I1aCHOCTH, YCTAHOBJIEHHBIM B IMOAPA3/IeICHUH U Ha pa0OYMX MecTax.

Copepxanve  y4eOHOM  NpPAaKTUKM  OTPAKaeTcsi B  MHAUBUAYAJIbHOM  IUIAHE,
pa3pabaTbIBAEMOM COBMECTHO C HAYYHBIM PYKOBOJUTEIEM.

[lo OKOHYaHMM NPAKTUKU CTYJEHT COCTaBISET OTYET M CHAET €ro PYKOBOJIUTEIIO
npakTukyd. OTYET M0 MPAKTUKE BKJIIOYAET ONUCAHME LIeNei U 3aa4 NPaKTHUKH, XapaKTePUCTUKY
0a3bl MPAKTHUKH, OTIMCAHKUE BBITIOIHEHHBIX padoT. OOpasen opopmiieHHs OT4eTa U TPEOOBAHUS K
COJICPKAHMIO OTYETa IO IMPOU3BOACTBEHHOM NpaKTHKE pa3padaThbIBAlOTCS Ha BBITYCKAIOLIEH
kadenpe.

ATTecTanus 1o UToraM MpakTUKH IPOBOJAUTCS HA OCHOBAHUU IPEACTABICHHOIO OTYEeTa U
OT3bIBA-XapaKTEPUCTUKU HAYYHOTO PYKOBOJUTEIS IPAKTUKU, PYKOBOAUTENSA. B xapakrepucruke
JIOJDKHBI OBITh YKa3aHbI: IIOJIHOE€ HA3BaHUE OpraHU3allii, OCHOBHbIE HAIIPABJICHUS AESITEIbHOCTH
CTYJI€HTa, OLICHKA €T0 JIeATEIbHOCTH B IIEPUOJT IPAKTUKHU.

ITo uToram noja0XKMUTEIBHOM aTTECTAllUU CTYICHTY BbICTaBIseTCA AU PepeHIIMPOBAHHBIN
3aueT. OTYET ¢ yUYETOM €ro COAEP KaHMSI U 3aLUThl OLICHUBAETCA MO MATUOAIIIBHON LIKaJe.

B ocBoeHnn nuCHUMIUIMHBI MHBAIUIAMM U JINLAMHU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU
310pOBbs OOJIBIIIOE 3HAUEHUE HUMEET WHJMBUIyajbHas yueOHas paboTa (KOHCYJbTAllMM) -
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepHaa.

WnnuBuayanbHble KOHCYJIbTAllMM IO TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM HMHAWBUIYATU3alMU OOYYEeHUS U YCTAaHOBJICHUIO BOCITUTATEIBHOIO KOHTAKTA
MEXJy MpernojaBaTeieM W O00y4arollMMCs HWHBJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

13. MarepuaJIbHO-TEXHHYeCKOe 00ecniedyeHre MPAKTHKH.
14.

JI1sl TIOJIHOLIEHHOI'O NMPOXOKACHUS IMPOU3BOACTBEHHON IPAKTUKU, B COOTBETCTBUU C
3aKJIIOYCHHBIMU C MPCANPUATUAMA JOTOBOPaMHU, B pACTIOPAKCHUEC CTYACHTOB IPCAOCTABIACTCA
HEOOXO0JMMOE IS BBIOJHEHHUS MHAMBHUYalbHOTO 33JaHUS 10 IPAKTHKE 00OpYyNOBaHUE, U
MaTepHUalbl.

ITo Bcem BuaaM y4eOHOMN JEATEIBHOCTH B PaMKax MPAaKTUKH UCIOJIb3YIOTCS ayTUTOPHH,
KaOuHETHI 1 1a00paTopuu, OCHAILIEHHBIE HEOOXOAMMBIM CIIEHUATU3UPOBAHHBIM U 1JAOOPaTOPHBIM
00opyoBaHUEM.

No B paGot HaumeHnoBanue yueOHON ayTMTOPUH, €€ OCHALIICHHOCTh
000py/I0BaHHUEM U TEXHHUYECKUMU CpeIcTBaMH O0yUeHHUs
1. I'pynmoBele Aypuropus, YKOMILIEKTOBaHHAsI CHeUalIn3upOBaHHON
(MHIMBUyaJbHBIC) MeOenpl0 M TEXHUYECKHMMHM  CpeACTBaMH  OOyuyeHwus,
KOHCYJIbTallu1 KOMIIbIOTEPaMHU, POrPAMMHBIM 00€CTIeYeHHEM




Texkymuid  KOHTpOJIb, | AyAUTOpUS, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN

MIPOMEKYTOUHAS MeOenpl0 M TEXHUYECKHUMH  CPEICTBAMH  OOYy4YeHUs,
aTTecTanus KOMIIBIOTEPAMH, TPOTPAMMHBIM 00€CTIeYeHUEM

CamocrosTenbHas Kabuner i camMocTosTeIbHON  pabOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «/HTepHET», MPOrpaMMON HKPAHHOTO YBEIWYCHUS U
00ECTIeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIOHHO-
00pa30BaTEIIFHYIO CPEely YHUBEPCHUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.




[Ipunoxenue

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS POCCUMCKON
OEJIEPALINN
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEXKICHHE
BBICIIIETO 00pa30BaHuUs
«Ky0OaHCKHii TOCy1apCTBEHHBIN YHUBEPCUTET
@DaKyabTET KOMIIBIOTEPHBIX TEXHOJIOTUH U IIPUKIIAJHON MaTEMAaTUKU
Kagenpa nadpopmManmoHHbIX TEXHOJIOTUI

OTYET O NPOXOKJIEHUH YYEFHOMN NNPAKTUKH
TEXHOJIOI'NMYECKASA (ITPOEKTHO-TEXHOJIOTNYECKAS) IPAKTUKA

nepuoJ ¢ 20 r.mo 20 r.

(®.1.0. crynenra)

CTyJICHTa IPYIIIBI Kypca dopmbl 00yUeHuUs

HanpaBneHHe IMOATOTOBKHU / CIICIUaJIbHOCTD

Hanpasnennocts (mpoduiis)/crienranu3anus

PykoBonuTens npakTUKU OT yHUBEPCUTETA

(yueHast cTerneHb, y4eHOE 3BaHUE,
ToJKHOCTE, ©.1.0.)

OHeHKa 110 UTOTaM 3alMThI ITPAKTUKH:

HOI[HI/ICB PYKOBOAUTEIA NPAKTUKN OT YHUBEPCUTETA

« » (mara)

PykoBonuTenb NpakTUKK OT MPO(UIBLHON OpraHU3aIiu:

(®UO, noamnuce)

Kpacnomap 20 r.



NHAUBUAYAJIBHOE 3AJAHUE, BBIIIOJIHAEMOE B IIEPHO/]
NPOBEJEHWS YYEBHOM MPAKTUKHA
N INIVIAHUPYEMBIE PE3YJIBTATbDI

CryneHt

(hamunus, ums, omuecmeo nOIHOCMbIO)
HanpapieHnue moaroToBku (CrenuaibHOCTH)

Mecto IMPOXOKACHUA IMTPAKTUKN

CpoK NpOXOXKACHUS IPAKTUKH C «__ » 20 rmo«__ » 20 T

Ilenb npakTUKK —M3yYEHUE CTYAEHTOM AEATENbHOCTU 110 aHAIM3Y JIUTEpaTyphl, COOpY NaHHBIX U
IIOCTPOCHUIO AJITOPUTMOB PEIICHUs IPAKTHUYECKUX 3a/ay; IMPOBEpKA CTENEHH I'OTOBHOCTHU
Oyaymero OakanaBpa K CaMOCTOATENIBHOM paloTe; NmpuoOOpeTeHHe NPAKTHUYECKHMX HaBBIKOB
(omplTa NPAKTUYECKOM MAEATEIBbHOCTH) B IOJYyYEHUM 3HAHUNW, YMEHUH U HaBBIKOB 10
IPOrpaMMHUPOBAHUIO; BOCHUTAHHWE YCTOWYMBOIO HMHTEpeca K mpodeccuu, YOeKICHHOCTH B
NPaBUWIBHOCTH €€ BhIOOpA; OBJIAJIEHUE METOJaMH MPUOOpeTeH s MPo(hecCHOHAIBHBIX HaBBIKOB
paboThl; cOOp HEOOXOAMMOHN MJisi BBINOJIHEHUA ITAaHHOW pPadOThl MHPOpPMAIUU IO MECTY
IPOXOXKACHUSI TMPAKTUKH, a TaKK€ IPU HU3YUYEHUU JIMTEPATYpHBIX U HUHBIX HCTOYHUKOB;
npuoOpeTeHne onbiTa paboThl B KOJUIEKTHUBE; IOJArOTOBKA CTYIEHTOB K IOCIEAYIOLIEMY
OCO3HAHHOMY H3yUYEHHIO MPO(HECCHOHAIBHBIX, B TOM YHCIIE TPOPHIBHBIX TUCIHUILIHH.
PopmupoBanue KomneTeHuui, pernamMmestupyeMeix PI'OC BO:

YK-1

CrniocobeH ocyLecTBIATh MOMCK, KPUTUYECKHUI aHAIU3 U CUHTE3 UH(OpMAIH, TPUMEHSTh
CUCTEMHBIN MOJXOA JUIsl pEIIEHUs TOCTAaBJIEHHBIX 3a7a4

YK-2

CrniocobeH omnpenensaTs KpyT 3a7ad B paMKax MOCTaBJIEHHON 1e/IM U BEIOUPATh ONTUMAaJIbHBIE
CIOCOOBI UX PELIeHUs, UCXO0/Is U3 JEHCTBYIOIIMX TPAaBOBBIX HOPM, HMEIOLUXCS PECYPCOB U
OrpaHUYECHUN

OIlK-1

CrniocobeH npuMeHsTh (yHJaMEeHTaJIbHbIE 3HAHHsI, OJTYYEeHHbIE B 00JIaCTH MaTEMAaTHYECKUX
U (WJIM) eCTeCTBEHHBIX HAaYK, U MCIOJIb30BaTh UX B IPO(ECCHOHATILHON NS TENbHOCTH
OIIK-2

Crnioco0eH 1cnoiIb30BaTh U aJanTUPOBATh CYIIECTBYIOLINE MATEMAaTHYECKHE METO/IbI U
CHCTEMbI IPOrPaMMUPOBAHUS JUISL pa3padOTKU U peau3aliiy aIrTOPUTMOB pEIIEHUS
MPUKJIAIHBIX 33]a4

OIIK-3

Crnioco0eH npuMeHsATh 1 MOAU(PHUIIMPOBATh MATEMAaTUYECKUE MOJIEIIN I pELICHUs 3a/1a4 B
o0sacTi MpohecCHOHAIbHON AEATeIbHOCTH

OIIK-4

CrniocobeH MoHUMAaTh MPUHIMIIEI pabOThl COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHNA U
MCI0JIb30BaTh UX JUIsl pellIeHus 3a/1a4 MpodeccroHaIbHOM e TeIbHOCTH

OIIK-5

Crnioco0eH pa3pabaTbIiBaTh aJITOPUTMBI U KOMIIBIOTEPHBIE POTPaMMBbl, IPUTOTHBIE IS
IIPaKTUYECKOr0 MPUMEHEHHUS

DL-3

(IT) CnocoOen npuMeHATh U (MIK) pazpadaTbIBaTh aITOPUTMbI, METOJIbI M TEXHOJIOTUU
KOMITBIOTEPHOTO 3pEHUsI

ML-2

(@) Criocoben npuMeHsTh (hyHIaMEeHTaIbHbIE IPUHLUIIBI K METO/bl MAIIUHHOTO 00YYeHHUs
BKJIIOYasl [TOJITOTOBKY JaHHBIX OIIEHKY KauecTBa MOJeJel U paboTy ¢ MpU3HAKaAMHU




ML-3
(D) CriocobeH MPUMEHSITh KJIACCHYECKUE aITOPUTMBI MAITUHHOTO O0YYEHUS C TOHUMaHUEM
X MaTEMaTU4YCCKUX OCHOB U 06HaCTCI71 IMPUMCHCHU

ML-4
(9) Criocoben mpuMeHSTh METOABI 00YUYEeHHUsI O€3 yUnTels A1 aHaIu3a CTPYKTYPBI JaHHBIX
Y BBISIBJICHHS CKPBITHIX 3aKOHOMEPHOCTEH

PL-1
(3) CriocobeH MpUMEHSITH SI3bIK ITporpamMmmupoBanus Python st permenus 3amad B 001acTu
5141

PL-3
(IT) CnocoOen nmpuMeHATs A3bIKH MporpammupoBanust C/C++ mis penienus 3agad B 001acTu
404

[lepeueHs BOmpoCoB (3aaHuil, MOPYyUYEHUI) ISl TPOXOXKICHUS TPAKTUKI

O3HakoMJIeH (CTYIEHT)

®UO, noanuck

PykoBoaMTENb TPAKTUKU OT YHUBEPCUTETA
(noonucyw) (pacwugposka noonucu)




Pa6ounii rpaguk (mj1aH) npoBeaeHnsi NPAKTHKH

Ne | Dransl paboThl (BUIBI AEATEIBHOCTH) MPH MPOXOKIACHUH MMPAKTHKH Cpoku

1 | OpopmieHne NOKYMEHTOB Ha NpakTUKy. VIHCTpyKTax IO TEXHUKE
0€30I1aCHOCTH.

2

OdopmiieHne pe3ysibTaTOB IPOBEJCHHOTO HCCIENOBAaHUA M HX
COTJIACOBAHHUE C PYKOBOAMTEINIEM (COCTABICHHE OTYETA O MPOXOXKICHUN
y4eOHOM NPAKTUKH)

3armmra oTdera

O3HaKOMIIEH

noonucy cmyoenma pacuugposxka noonucu
« » 20 T

PykoBoauTenh MPaKTUKH OT YHUBEPCHUTETA
(noonucs) (pacwugposka noonucu)




Hanpasnenue noaroToBku (crenuaibHOCTH)

®amumus N.0 crynenra

JTHEBHUK IMPOXOXKIEHWUA YYEBHOM MPAKTUKA

Kypc
Cpoku IpOXOKACHUS IPAKTUKU C < » 20 rmo«__ » 20 T
OTMeTKa pyKOBOIUTENS
Hara Coneprxkanue BBIIOIHIEMBIX paboT NPAKTUKUA OT IPOPHIHLHON

opraHu3anyu (IMoIUCh)




OIEHOYHBIN JIUCT
PE3YNIBTATOB MPOXOXKIACHUS YyUCOHON TPAKTHKU
10 HaIIPaBJICHUIO MMOATOTOBKH/CIEIMAIbHOCTH

®amunus N.0 ctynenra

Kypc
Ne OBIIIAS OLIEHKA Orenka
(oTMeuaeTcs pyKOBOJMUTENIEM MTPAKTUKHU OT MPOPUIBLHON 5 4 3 2
OpraHu3aIm)
1. | YpoBeHb NOATOTOBIEHHOCTHU CTYJIEHTA K MPOXO0XKICHUIO
MIPAKTUKU

2. | YMeHue npaBmIbHO onpenesaTh U 3G (HEKTUBHO pemiaTh
OCHOBHBIC 33J1a4H

3. | CreneHb caMOCTOSITEILHOCTH IIPU BBINOJIHEHUH 3aJjaHUs 11O
IIPAKTHKE

4. | Ouenka TpyJaoBOH NPAKTUKU

o

CooTBeTCTBHE mporpamMme MpakKTuKu pa60T, BBITTIOJIHACMBIX
CTYACHTOM B XOJA€ ITPOXOKACHNUHN ITPAKTUKHU

PykoBoautesnb npakTuku OT NpoQHILHON OpraHu3auu

(noonucs) (pacwughposka noonucu)

Ne COOPMUPOBAHHLIE B PE3VJIBTATE ITPAKTUKHA Onenka
KOMIITETEHIIM 5| 4 3 2
(oTMeuaeTcs pyKOBOAMTEIEM MPAKTUKHU OT YHUBEPCHUTETA)
1. | VK-1

Cnocoben OCYHICCTBJIATL TIOHUCK, KpI/ITI/I‘leCKI/Iﬁ aHalIu3 H
CHUHTEC3 I/IH(i)OpMaHI/II/I, IPUMCHATH CHCTEMHBII noaxosd It
PCUICHUS IMOCTABJICHHBIX 3aJ1a4

2. | YK-2

Crnioco0eH ompenensaTh KpyT 3a/1ay B paMKax MOCTaBICHHON
neian u BI>I6I/IpaTI) OINTUMAaIBHEIE CIOCOOBI UX peuIcHuA,
HCXOMS U3 ACHUCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIMNXCS
pPECYPCOB M OTPAHUYECHUN

3. | OIIK-1

Crnioco0eH npuMeHsTh (QyH/IaMEHTaJIbHbIE 3HAHUS,
MOJIy4E€HHBIE B 00JIACTH MaTeMaTU4YeCKuX U (MIJIn)
€CTEeCTBEHHBIX HaYK, M HCIIOJIh30BATh UX B
poeCCHOHATILHOM J1eATeIbHOCTH

4. | OIIK-2

CnocoOeH uConb30BaTh U aZIalITUPOBATh CYIHICCTBYIOIHNC
MAaTEMAaTUYCCKHUE METOJAbI U CUCTEMBI MMIPOrpaMMUPOBAHUA IJI
pa3pa60TI<1/1 U pcain3allvu aJITOPUTMOB PCIHICHUS TPUKIIaAHBIX
3aga4

5. | OIIK-3

Crnioco0eH NpuMeHsTh U1 MOAU(PUIIMPOBATH MATEMATUYECKUE
MOJIEJIN JJIS pelIeHus 3a/1a4 B 001acTH NpodecCHoHaNbHOM
JEeSATEIbHOCTH

6. | OIIK-4




CriocobeH mMOHUMAaTh MPUHIMIIBI pabOTHl COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH U UCIIOIb30BaTh UX JJIS
penieHus 3a/1a4 1podeCcCHOHATBHON IeATEIIbHOCTH

OIIK-5
Criocob6eH pa3pabaThiBaTh alTOPUTMBI U KOMITBIOTEPHBIE
HpOrpaMMBbl, IPUTOJIHBIC JUIS IPAKTUYECKOTO IPHMEHEHHS

DL-3
(IT) CriocoGen mpumMeHsTh U (WiK) pa3padaThiBaTh
QJITOPUTMBI, METOJIbI U TEXHOJIOTHHA KOMIBIOTEPHOTO 3PEHUS

ML-2

(D) Criocoben npuMeHsTh (hyHIaMEHTaTbHbIC TPUHLUIIBI 1
METO/Ibl MAIIIMHHOTO 00Y4EHHsI BKIIFOUasi MOATOTOBKY JaHHBIX
OLICHKY KauecTBa MOieNel U paboTy ¢ mpu3HaKaMu

10.

ML-3

(D) CiocobeH MPUMEHSITh KJIIACCUYECKHE alTOPUTMBI
MAIIMHHOTO OOYYCHHS C IOHUMAHUEM UX MaTEMAaTHYCCKIX
OCHOB U o0JsiacTell IpUMEHEHUs

11.

ML-4

(9) CriocobeH mpuMeHSITh METOABI 00YUYEeHHUsT O€3 yUIUTeIs st
aHaJIM3a CTPYKTYPHI TAaHHBIX U BBISBICHUS CKPBITHIX
3aKOHOMEPHOCTEH

12.

PL-1
(D) CriocobeH mpuMeHSTH S3bIK IporpaMMupoBanus Python
JUIsl peleHus 3a1a4 B oosnactu N

13.

PL-3
(IT) CnocoOeH nmpuUMeHATH S3bIKH MTporpammupoBanust C/C++
JUIsl peleHus 3aaa4d B oonactu MU

PYKOBOI[I/ITCJ'IB MMPAKTUKU OT YHUBCPCUTCTA

(noonucs) (pacwugposka noonucu)



CBeneHus 0 MPOXOKICHUHN MHCTPYKTaXKa M0 03HAKOMIICHHUIO ¢ TpeOOBaHUSIMH OXpaHbl TPYa,
TEXHHUKE 0€30MacHOCTH, MMOXKAPHOI 0€30MaCHOCTH, a TAK)KE MPaBUIIaMU BHYTPEHHETO TPYIOBOTO
pacnopsaka

(st mpoMITBHOM OpraHn3aIum )

[TpodunpHas opraHu3anus

CryneHt
(®UO, Bo3pacT)
Jara
1. HHCcTpyKTaXK MO TPeOOBAHUIM OXPaHbI TPyAa
[Iposen
(mommxHOCTH, DUO coTpyaHMKa, TPOBOJUBIIETO UHCTPYKTAXK, MOJIIHCD)
[Tpocnymran
(®UO, noamnuck CTyaeHTA)
2. HHCTpPYKTAaXK 10 TeXHUKE 0e301aCHOCTH
IIposen
(momxnocTh, DO coTpyaHUKa, TPOBOAUBILIETO HHCTPYKTAXK, TOAIHUCH)
[Ipocmyman
(®UO, noamnuck cTyaeHTa)
3. HHcTpyKTaXK 10 MOKaApHOii 6e30MaCHOCTH
IIposen
(mommxHOCTH, DUO coTpyaHMKa, TPOBOJUBIIETO UHCTPYKTAXK, MOIIHCH)
[Tpocnymran
(®UO, noamuck CTyaeHTA)
4. UHCTPYKTAXK O NPABUJIAM BHYTPEHHEr0 TPYI0BOI0 PAaCIOPAIKA
IIposen
(momxHOCTH, DUO coTpyaHMKa, TPOBOAUBIIETO HHCTPYKTAXK, MOIMKCH)
IIpocmyman

(®UO, moamuck cTyaeHTa)
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