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Pacnpeue.ﬂel-me YacoB JUCHMIIVINHBI 110 CeEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha| 8(4.2)

Kypce>) Uroro

Henens

Bun 3ansTuii vII PIT vII PIl

KonrakrHast 4 4 4 4
BHEAyIUTOPHAs
pabora
Huas koHTaKTHAS 0,25 |0,25 10,25 |0,25
pabora
KoncynerupoBanue 2 2 2 2
nepes 9K3aMEeHOM 1
MIPAKTUKON
B Tom uncne B popme (207 [207 207 |207
MPaKT.MOAT OTOBKH
Uroro ayn. 2,25 12,25 [2,25 |2,25
KonrakrtHas pabora 6,25 |6,25 16,25 16,25
Yachel Ha KOHTPOJIb 8,75 |8,75 |8,75 18,75
Wnsie dopmsl padorsr (201 201 201 (201
Hroro 216 216 |[216 |216

r. Psa3zaun



IIporpammy cocraBuin(u):

K.m.H, ooyenm, Puramos Hean IOpvesuy,d.m.u., npogh., Oseuxkun I ennaouti Braoumuposuy

Pabouas nporpamma

Hpe}llll/ll'[.]'lOMHaﬂ NPaKTHKa

pa3paborana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuar no HanpasyieHHo nmoaroroBku 09.03.04 IporpamMmHuas nxeHepus (npukaz MunoopHayku Poccuu ot
19.09.2017 r. Ne 920)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.03.04 ITporpaMMHasi UHKEHEPUSL
YTBEPKIAECHHOIO y4EHBIM COBETOM By3a oT 24.04.2026 npotokon Ne 10.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

BoluucauTebHOI U NPUKJIAAHOH MaTeMaTHKH

IIporokon ot 15.06.2026 . Ne 7
Cpok gerictBus nporpamms: 20262030 yu.r.
3aB. kadeapoit OBeuxun ['ennaquii Biagumuposuy



BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa JUis
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceaHnn Kabeapsl
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKeHa U 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM rony Ha 3aceqanuu Kadeapbl

BbIunc/MTENbHON U NPUKJIATHOH MATEMATHKHA

[Iporokom ot 2029 . Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnojuenus B 2030-2031 yueOHOM roay Ha 3acedaHuH Kadeapsl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA TIPAKTHKHN

1.1|enbto AMCHUITLIMHEL SBIsieTCs GOPMUPOBAHUE KOMIIETEHIMI B cooTBeTCTBUH ¢ TpeboBanusmu @PI'OC BO, a Taxxke
KOMIIETEHIIUH, ONPE/IENIEHHBIX B COOTBETCTBUH C KOMIIETEHTOCTHO-POJIEBON MOJIENbIo, paspadborannoit ®I'”AOY BO
«Hammonanbublil nccnenosarenbekuii yausepcurer MTMO» B pamkax npoexra TOIT-MU, B pe3ynabTare 0OCBOSHUS
KOTOPBIX 00YYaroUIMHACS CMOKET MPOBOIUTH HACTPOUKY CYIIECTBYIOLIMX MOAENEH HCKYCCTBEHHOTO HHTEIIEKTA,
noo0ydeHne Mojieel HCKYCCTBEHHOI'O MHTEIIEKTa, HCIIOIb30BaHNE PaHee CO3MaHHBIX MPOrPaMMHBIX OHOIHMOTEK U
(bpeiiMBOPKOB IS pelIeH s NPUKIaAHBIX 33/ad.

1.2|B pamKkax JIHUCHHUIUTHHBI OCYIIECTBIISETCS BHITTOTHEHUE TEOPETUUESCKUX M MPAKTHIESCKHUX 33]1a4, OTBEYAIOIINX BCEM
TpeOOBaHMIM YTBEP)KISHHOI'O C y9aCTHEM MHIYCTPHAIBHBIX MapTHepoB 3aganust Ha BKP u dopmupoBanne y cTyneHToB
CIOCOOHOCTH K KOMIUIEKCHOMY MPUMEHEHHIO TTOYyYEeHHBIX HA MOMEHT IIPOX 0XKACHUS MPEAUIUTIOMHON MIPAKTHKU 3HAHWT,
YMEHUI U HaBBIKOB IIPY BBIIIOJIHEHUH 33J1a4 B paMkax pabor Hax BKP, mocpencreom obecnieueHust 3Tamnos (opMHUpOBaHHUS
KOMIIETEHIIUH ydeOHOro IIaHa.

1.3|3agaun:

1.4]- ananu3 3ananus Ha BKP u u3ydenue npeamerHoil obnacry;

1.5]- paccmorpenne TeopeTndeckux BonpocoB BKP B pamkax mocraBneHHBIX 3a1a4, pOpMHUPOBAHUE BBIBOJOB 110 HHAM;

1.6|- BeImOIHEHME MPAKTUYCCKUX aCIICKTOB BKP B paMKax NOCTaBJICHHBIX 3a1a4, (I)OpMI/IpOBaHI/IG BBIBOJIOB 110 HUM,

1.7]- popMupoBaHHe 00IIETO 3aKIIOYCHUS] OTHOCUTEIBHO NPOJICIAHHON paOO0ThI, aHATU3 TIOJTYYCHHBIX PE3YJIbTATOB.

2. MECTO IIPAKTHUKHU B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOTPAMMBI

Huxn (paznen) OIT: |B2.0.02

2.1|Tpe6oBaHust K NpeIBAPUTEILHOI MOATOTOBKE 00Yy4aIOIIEr0Cs:

2.1.1|Bce AUCIMILIMHBI YYEOHOTO IIaHa

2.2|Iucuunaunsl (MO1YJIM) U PAKTHKH, /IS KOTOPBIX 0CBOEHHE JAHHOH THCHMIIMHBI (MOAYJIs1) HEOOX0ANMO KaK
npeamecTByIonee:

2.2.1|BbINONHEHNE U 3alUTa BHIMTYCKHOW KBaTM()UKAIIHOHHON pabOoThI

3. KOMIIETEHIINX OBYYAIOIIEI'OCsl, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUS ITPAKTHKH

OIIK-1: Crioco0eH NpUMEeHATH eCTeCTBEHHOHAYYHbIE U 001leM H:KeHePHbIe 3HAHUS, METOAbl MATEMATHYECKOr 0 AHAJIMU3a U
MO/IeJIMPOBAHMS, TEOPETHYECKOr0 U IKCIIEPUMEHTAILHOI0 Hcc/IeJ0BAHUS B MPodeccuoHAILHOM 1eATeLHOCTH

OIIK-1.1. )IEMOHCTpl/lpyeT €CTCCTBCHHOHAYYHbIC M oﬁmem{meﬂepmﬂe 3HAaHUA, SHAHUA ME€TOI0B MATEMATHYECCKOIo aHA/JIu3a U
MOJICJIUPOBAHUNA, TCOPETHICCKOI0 U IKCIEPUMECHTAJTBHOI'0 HCCJICT0OBAHUSA

3HaTh

METOJIbl MATEMaTHUIECKOr0 aHAIN3a U MOJICIIMPOBAHUS, TEOPETHICCKOTO M IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS JUTSI UX
JIEMOHCTPAIUH B MPOPECCHOHATBHON ACATEIbHOCTH

YMmerh

JIEMOHCTPUPOBATh €CTECTBEHHOHAYYHBIC U OOLICHMHKCHEPHBIC 3HAHHS, 3HAHUS METOJ0B MaTEMAaTHYECKOT0 aHAIN3a U
MOJICJTPOBAHHMSI, TEOPETUIECKOI0 M IKCIIEPUMEHTAILHOTO MCCIIe0BAHUS

Baaners

HaBBIKAMH JIEMOHCTPAIMY €CTECTBEHHOHAYYHBIX ¥ OOIEHH)KCHEPHBIX 3HAHWMA, 3HAHUH METOJJ0OB MATEMaTUIECKOT 0 aHaIu3a 1
MOJISJIVP OBAHMSI, TEOPETUIESCKOT0 M IKCIIEPUMEHTAILHOTO MCCIIE0BAHUS

OIIK-1.2. [IpumeHsieT ecTeCTBEeHHOHAYYHbIE U 00LIEHHKeHEPHbIEe 3HAHUSI, METOIbI MATEMATHYECKOr0 AaHAJIN3a U
MO/I€eJTUPOBAHUSI, TEOPETHYECKOI0 1 IKCIEPUMEHTAIBHOI0 HCCIIeI0BAHNA B PO eCcCHOHATBHOI 1eITeJIbHOCTH

3HaThb

METOJIbl MATEMATUUYECKOr0 aHaJIN3a U MOJCIIMPOBAHHUS, TECOPETHUCCKOTO M IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS TSI UX PUMEHEHUS
B PO CCUOHATBHOMN ACSITSILHOCTH

YMmernb

MIPUMEHSTH €CTECTBEHHOHAYYHBIE U O0IIENHKCHEPHBIC 3HAHMS, METO/Ibl MATEMATUIECKOT0 aHaTN3a U MOJICIIUPOBAHUS,
TEOPETUYECKOrO U KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B TIPO(ECCHOHATILHOM AEATEIBHOCTH

Baapersb

HaBbIKAaMU HpI/IMeHCHI/Iﬂ eCTeCTBeHHOHay‘{HbIX nu OGH.IGI/IH)KCHepHLIX 3HaHHﬁ, 3HaHI/II\/’I METOA0OB MAaTEMAaTHUYCCKOI'O aHAJIN3a U
MOJICTTUPOBAHUS, TEOPETUIECKOr0 U IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS

OIIK-2: CnocoGeH MOHUMATH NMPUHIMIBI PA00ThI COBPEeMEHHBIX HHGOPMAMOHHBIX TEXHOJIOTHI H MPOrPAMMHBIX CPEACTB, B
TOM YHCJIe 0Te4eCTBEHHOT0 MPOM3BOACTBA, M UCMOIL30BATh UX MPH PelIeHUH 32124 MPo¢ ecCHOHATLHOI AeTeTbHOCTH

OIIK-2.1. I[TonnMaeT cocTOsIHUE U TEHIEHIIUH PA3BUTHS COBPeMEHHbIX HH(OPMAIMOHHBIX TEXHOJIOTHI M MPOrPaMMHBIX
CpeACTB, B TOM YHCJIe 0TeYeCTBEHHOI0 MPON3BOACTBA




3HaThb

COCTOSIHHE U TCHJICHI[UH Pa3BUTHsI COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJOIHI U MPOrPAMMHBIX CPEJICTB, B TOM YHCIIC
OTEYECTBEHHOT'0 MPOM3BOJICTBA

Ymern

MMOHUMATh COCTOSTHHE U TCHACHIIUU PAa3BUTHS COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTMI U TIPOrPaMMHBIX CPEICTBA, B TOM YHCIIE
OTEUYECTBEHHOT' O TIPOU3BOJICTBA

Baagerp

HaBBIKAMH TOHUMAHHS COCTOSHUS M TEHICHIIUN Pa3BUTHSI COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTMH U MPOrPAMMHBIX CPEJICTBA,
B TOM YHCIIE OTEYECTBEHHOT'0 MPOU3BOACTBA

OIIK-2.2. Ucnonb3yeT MpH pelieHuH 3a1a4 NpodecCHOHATBLHO AesITeJIbHOCTH COBPeMeHHbIe HH()OPMAIIHOHHbIE TEXHOJIOTHHI
U NMPOrpaMMHBbIE CPEeJCTBA, B TOM YHCJe 0T€4eCTBEHHOr0 NMPOM3BOACTBA

3HaTh

COBpeMeHHbBIC HH(OPMAIIOHHBIC TEXHOJIOIMH U MTPOrPaMMHBIEC CPEJICTBA, B TOM YHCJIE OTEYSCTBEHHOTO MPOM3BOJICTBA, IS PEIICHUS
3a/1a4 po(heCcCHOHATLHOMN IeATSILHOCTH

YMmeTh

MCIIONIb30BATh MPH PEIICHUH 33724 IPO(eCcCHOHATBHOMN ACATEILHOCTH COBPEMEHHbBIE HH()OpPMAIIMOHHBIC TEXHOIOTUU 1
MporpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOI'O MMPOU3BOICTBA

Baapersb

HaBBIKAMU HCIIOJIb30BAHUS MTPY PEIICHUH 3a7a4 MPoheCCHOHATBHON NIEATSIIEHOCTH COBPEMEHHBIC HH()OPMAITUOHHBIC TEXHOJIOTHH 1
MpOrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOT' O MPOM3BOICTBA

OIIK-3: Cnoco0eH pelmiaTh CTAaHAAPTHbIE 3324 NPO(ecCHOHATBLHOI 1esITeTbHOCTH HA 0CHOBEe HHGOPMAIMOHHON 1
oubamorpaduyeckoii KyJbTypbl ¢ HpUMeHeHHeM HH(OPMALMOHHO-KOMM YHUKAIMOHHBIX TEXHOJOTHI M C Y4€TOM OCHOBHBIX
TpeOoBaHUI MH(POPMALIMOHHOI Ge30MaCHOCTH

OIIK-3.1. Biageer ungopmanuonnoii u 6udamorpaduueckoii KyibTypoi

3HaTb

OCHOBBI MH(OPMALIMOHHOW U OMOIHOrpaduuecKoil KynbTyphl

Ymers

peliaTh CTaHIapTHBIE 3a/1a9U MPO(eCcCHOHATBHON AeATeIBHOCTH Ha OCHOBE HH(OPMAaLMOHHOW U OHOIHOrpaduuecKoi KyIbTyphI
Baagerp

UH(OPMAIOHHON 1 OHOIHOrpaduuecKor KyJIbTypoi

OIIK-3.2. Pemaet 3a1aun npoecCHOHAIBbHOM AesITeILHOCTH ¢ MPUMEHEeHHeM WH(pOpMaIOHH0-KOMMYHHKAIIMOHHBIX
TEeXHOJIOTHii C y4eTOM OCHOBHBIX Tpe0OBaHMii HHPOPMALMOHHON (e30MACHOCTH

3HaTh

OCHOBHBIE TpeOOBaHHs UH(OPMAIMOHHON 0e30MacCHOCTH

Ymersb

MOHMMAaeT OCHOBHBIE TPeOOBaHUS HHPOPMALIMOHHOHN 0€30MaCHOCTH

Baaners

HaBBIKAMH TOHUMaHHsI OCHOBHBIX TPeOOBaHUI MH()OPMAIIMOHHOM 0e3011aCHOCTH

OIIK-4: Cnoco0eH y4acTBOBaTh B pa3padoTke CTAHAAPTOB, HOPM U NPABMJI, 4 TAK:/Ke TEXHHYECKON JOKYMeHTALUH,
CBSA3aHHOH ¢ PO eCCHOHAILHOI JeATETbHOCTHIO

OIIK-4.1. [TouumaeT cyTh U cjeayeT TPeOOBAHUAM HOPMATHBHO-PEryJIHPYIOIIUX JOKYMEHTOB, CBSI3aHHBIX €
npogeccHoHAIbHOI 1eATeILHOCTHIO

3HaThb

CYTh M TpeOOBaHMSI HOPMATUBHO-PETYJIUPYIOIINX JOKYMEHTOB, CBSI3aHHBIX C MPO(YECCHOHAIBHON JIESITEIbHOCTHIO

Ymern

MMOHUMATh CYTh HOPMATUBHO-PETYIUPYIONIMX JOKYMEHTOB, CBSI3aHHBIX ¢ MPO(ECCHOHATBHON ACSITEIbHOCTHIO

Baanern

HaBBIKaMU CJI€JJOBAaHUs TPEOOBAaHUSIM HOPMATUBHO-PETr'YIHUPYIOIINX TIOKYMEHTOB, CBS3aHHBIX C MPO(QECCHOHATBHON NEeATEIbHOCTHIO

OIIK-5: CnocofeH HHCTAJUTMPOBATH MPOrPaMMHOE M aNNapaTHoe odecneyeHue 1J1s1 HH(POPMANMOHHBIX U
aBTOMATH3HPOBAHHBIX CHCTEM

OIIK-5.1. HpOI/l?.BOIII/lT HHCTAJVIAIMIO IPOrpaMmMHOro obecrieyeHus I HH(I)OpMaIH/IOHHLIX H AaBTOMATH3UPOBAHHBIX CUCTEM

3HaTh

METOJbl MHCTALISIMH IPOrPAMMHOT0 00CCIIeUSHHUS Il MH(POPMAIIMOHHBIX M aBTOMATU3UPOBAHHBIX CHCTEM
YMmeth

MPOM3BOMTH HHCTAUISIIUIO IPOrPaMMHOr0 o0ecrieueH s ik HHPOPMAIIMOHHBIX U aBTOMATH3UPOBAHHBIX CUCTEM
Baapersb

HaBBIKAMH MHCTAJUISAIMH IPOrPAMMHOI0 00eCrieYeH s JUIsi HHPOPMAIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM

OIIK-5.2. IIpou3BOANT HHCTAJLISIUIO aNNIAPATHOrO ofecneveHus 118 MHPOPMAIMOHHBIX H ABTOMATU3HPOBAHHBIX CHCTEM




3HaThb

METO/Ibl HHCTAUISAIMH alapaTHOro o0ecrneYeH s sl HHPOPMAIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM
YMmerh

l'[pOI/BBOJII/ITb UHCTAJJISIMU O annapaTHoro O6CC1’[€‘ICHI/I$[ JJIA I/IHd)OpMaLH/IOHHBIX u aBTOMaTI/I3I/IpOBaHHBIX CUCTEM
Baaners

HaBBIKAMU MHCTAJULALMH alllapaTHOro o0ecrneyeHus 11l HHPOPMAIMOHHBIX U aBTOMaTH3UPOBAHHbBIX CUCTEM

OIIK-5.3. BoInoJiHAeT HACTPOIKY M KOH(PUTYPHPOBaHHE MPOrPAMMHOIO0 H ANMAPATHOr0 o0ecrevYeHust AJas
HHGOPMALMOHHBIX U ABTOMATH3HPOBAHHBIX CHCTEM

3HaThb

METO/Ibl HACTPOMKH ¥ KOH(PHUTYPHUPOBAHUS IIPOrPAMMHOTO U alllapaTHOro o0ecrieueH s i HHPOPMAIMOHHBIX U
aBTOMATH3MPOBAHHBIX CHCTEM

Ymernb

BBITIONHSTHh HACTPONKY M KOH(DUTypUpOBaHUE MPOTrPAMMHOIO U armapaTHOro odecneueHus A1t HH(OPMAIMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM

Baagerp

HaBBIKAMH HACTPOWKHU M KOH(PUTYPHUPOBAHUS MPOrPAMMHOTO U allliapaTHOro o0ecreueH s s H(OPMAIMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CHCTEM

OIIK-6: CriocodeH pa3padaTbIBaTh AJITOPUTMBI H TPOrPaMMbl, MPUTOTHbIE IUIsI TPAKTHYECKOT0 UCTIOIb30BAHNUSI, IPUMEHATH
OCHOBBI HH()OPMATHKH H MPOTPAMMHUPOBAHNS K MPOEKTHPOBAHNIO, KOHCTPYHPOBAHUIO M TECTHPOBAHHIO TPOrPAMMHBIX
NMPOAYKTOB

OIIK-6.1. BoinosinsieT pa3padoTKy aJropuTMH4ecKOro ¥ NporpaMMHOro odecneyeHus ISl pelieHusl NPUKJIAIHBIX 32124

3HaTh

OCHOBHBIE SI3bIKH MPOrPAMMHUPOBAHHUS, COBPEMEHHBIC ITPOrPAMMHBIE CPEIbl pa3pabOTKH MPOrPaMMHOTO 00ECIICYCHHUS
YMmeTh

UCITIOJIB30BaTh SA3BIKHN HpOFpaMMI/IpOBaHI/IH 1 TCXHOJIOTUU UIA peHJeHI/IH npmcnanm,lx 3a1a4

Baaners

METO/IaMH aJIrOPUTMHU3AIMH 33/1a4; COBPEMEHHBIMHU SI3bIKAMU IIPOTrPAMMHUPOBAHUS

OIIK-6.2. [IpumensieT 0CHOBBI HH()OPMATHKH M MPOTPAMMHUPOBAHUS K MPOEKTY, KOHCTPYHPYET U TeCTHUPYeT MPOrpaMMHbIi
NPOAYKT

3HaThb

OCHOBBI HH()OPMATHUKU POrPaMMHPOBAHUS, KOHCTPYUPOBAHHUS U TECTUPOBAHHS POIPAMMHOT'0 00€CIICUCHHUS
Ymern

BBITIOHATH KOHCTPYHUPOBAHUE, TECTUPOBAHUE TIPOrPAMMHOIO CPEJICTBA

Baanern

TEXHOJIOTMSAMHU KOHCTPYUPOBAHHS U TECTUPOBAHHUS IPOrPaMMHOI0 00eCceUeHHs

OIIK-7: CnocodeH NpUMEeHAITh B MPAKTHYECKOI eI TeJIbHOCTH OCHOBHbIE KOHIENIIMU, MPUHIMIIbI, TEOPUH U (PaKThI,
cBsI3aHHbIE ¢ HHGOPMATUKOMH

OIIK-7.1. lemoHCcTpHPYET 3HAHHE OCHOBHBIX KOHIENIMIi, IPHHIUIIOB, T€OPHii U ()aKTOB, CBA3aHHBIX ¢ HHGOPMATHKOM

3HaTh

OCHOBHBIE MTOHATHS MH()OPMATHUKHU: TOHATHE HH(OPMAIIMH, O0IIHe CBOMCTBAa MH(OPMALNU, HHPOPMAIIMOHHBIX TPOIIECCOB,
pa3paboTKy OONIUX MPUHIIMIIOB TOCTPOSHUS MH(OPMAITMOHHOW TEXHUKH ¥ UH()OPMAIMOHHBIX CHCTEM, TIOHSITHE aJTOPUTMU3ALNU U
OCHOB TIPOTPaMMHPOBAHHUSL.

Ymersn

OCYIIECTBISTH OTOOP HEOOXOMUMBIX KOHIICTIIHA, MPUHIIUIIOB, TeOpHil 1 (PaKTOB MH(POPMATHUKH JJIsl IPUMEHEHHUS B KOHKPETHBIX
MPaKTHYECKUX 3a1a4ax

Baanersb

3HAHUSIMH OCHOBHBIX KOHLETIIHH, IPUHIUIIOB, TEOPUH U (PaKTOB, CBI3aHHBIX C MHPOPMATHKON B IPAKTUUECKOHN EATEILHOCTH

OIIK-7.2. [IpumeHsieT B MPAKTHYECKOM 1eATEILHOCTH OCHOBHbIE KOHIENMIIMU, IPUHIMIIBI, TEOPUH U (PAKTHI, CBA3aAHHBIE C
uHpoOpMaTHKOIT

3HaTh

OCHOBHbBIC KOHIICIIIIMHU, TIPHHIUIIBI, TEOPUH U (AKTHI, CBI3aHHBIE C HHPOPMATHUKOM

YmMmeTh

MIPUMEHATH MTPH PEIICHUH POQeCCHOHATBHBIX 3a/1a4 OCHOBHBIC KOHIIEIIIUH, IPHUHIIUITBI, TEOPHUHU U (haKThl, CBSI3AHHBIC C
uH(pOpMaTHKON

Baanern

OCHOBHBIMHU KOHIICTIIIASIMH, IPUHIHUITAMH, TeOpHEH U (pakTaMu, CBSI3aHHBIMH ¢ HH()OPMATHKOMN B MPAKTHYESCKOHN JIEATEIBHOCTH

OIIK-8: Crioco0eH ocyIecTBJISITH MOMCK, XpaHeHHe, 00padoTKy U aHAIN3 HH(popMAIUU U3 Pa3JHYHbIX HCTOYHMKOB U 0a3
JaHHBIX, IPEICTaBJAThL ee B TpedyeMoM ¢opMaTe ¢ HCHOIb30BAHHEM MHPOPMALMOHHBIX, KOMNILIOTEPHBIX U CETEBBIX
TeXHOJIOrui

OIIK-8.1. Brageer cpeacTBaMu NOMCKA, XpaHeHHUs], 00pa0OTKH U aHAIN3a HHPOPMAIMHU U3 PA3JIUYHBIX HCTOYHHKOB U (a3
AAHHBIX




3HaTh

CpeICTBa TIONCKA, XPaHEeHHs, 00paOOTKH M aHANN3a MH(OPMAINN U3 PA3IMIHBIX HCTOYHUKOB M 0a3 JaHHBIX

Ymern

NPUMEHATH CPEICTBA ITONCKA, XPaHEeHUs], 00pabOTKH U aHaIN3a HHGOPMAIUH U3 PA3NUYHBIX HCTOYHUKOB U 0a3 TaHHBIX

Buagers

HaBbIKAMU [IPUMEHEHUS CTAHAAPTHBIX IPOrPaMMHBIX CPEACTB IIOUCKA, XPAHEHUS], 00pabOTKU U aHanu3a UHOOPMALUHU U3 Pa3IUUHBIX
HCTOYHMKOB U 0a3 JaHHBIX

OIIK-8.2. Biaageer cpeacTBaMu npeacTaBjieHus nHpopMmanuu B TpedyemMoM ¢opmaTte ¢ UCNOIb30BaHHEM HH(OPMAIIMOHHBIX,
KOMIIBIOTEPHBIX M CeTeBbIX TeXHOJIOI Hii

3HaTh

CpeICTBa IPEACTaBICHUS HHPOopMaIHK B TpeOyeMoM (hopMaTe ¢ UCIONb30BaHHEM HH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOT UM

Ymers

TPUMEHSTH CPEICTBA MpeAcTaBiIeHus nHdopMaru B TpebyeMoM (hopMaTe ¢ UCIIONb30BaHNEM HH(POPMAITUOHHBIX, KOMIBIOTEPHBIX U
CETEeBBIX TEXHOJIOTHI

Baanern

HaBBbIKAMH pabOTHI CO CPEACTBAMH MPEICTaBICHUs HHPOpMAIIMK B TpeOyeMoM opMaTe C UCIOIB30BaHUEM HH(OPMALIMOHHBIX,
KOMIIBIOTCPHBIX U CETEBBIX TEXHOJIOTr Ui

IIK-1: Cnocoden npoBoauTh GPOHTHPHBIE HCCJIEAOBAHMS B 00JIACTH apPXUTEKTYP, aaroputMoB MO, onTuMH3auuu u
MaTeMaTHKH

IIK-1.1. Pa3pabaTbiBaeT (pyHAaMeHTAIbHbIE OCHOBBI H HOBBIE AJITOPUTMbI MALIMHHOT0 00y4eHu st

3HaTh

3HATh OCHOBHOI MaTeMaTHUEeCKUH aImapaT st TEOPETHIECKOro 000CHOBAHHS CBOHCTB MOfIeNeH TITy0OOKOro 00yUeHHSL.
Ymern

Hcnons3yet criocoOs! 3¢ dekTuBHOro 00ydeHus! Mpu 3aJaHHBIX YCIOBHUAX IJIS YaCTO BCTPEUAIOIIUXCS 3a1ad.

Baaners

HaBbIKAMU [IPUMEHEHUs 3HAaHUN U yMEHUN

IIK-1.2. Pa3pabaTbiBaeT HOBbIe APXUTEKTYPbI INIy0OOKHX HeiipoceTeii

3HaTh

3HaeT OCHOBHBIC COOTBETCTBHS B TPHAJIC: ApXUTEKTypa-IaHHbIe-3aa4a, CIOCOOCH MO ONMMUCAHUIO JaHHBIX U 3aa4H 1M0100paTh
APXUTEKTYPY-Oei3manH.

YMmerh

AKTHMBHO TOJIb3YETCsI aITOPUTMAMHU aBTOMATH3aIllMHU 11000pa apXHUTEKTYP.

Baaners

HaBBIKaMU NIPUMEHEHUS 3HAaHUN U YMEHUH

IIK-1.3. Pa3BuBaeT MeTOAbI YCKOPEHUsI 00yUeHH ST

3HaTh
YMmeTh

Baapernb

ITIK-2: CnocodeH npoBoauTh GPOHTHPHbIE HCCIEA0BAHUS B 00J1aCTH (PYHIAMEHTANBHBIX M T'eHePATHBHBIX MoJieJ1eil

IIK-2.1. Uccnenyer u pa3padaTsiBaeT 0oibiine si3bikoBbie Moaeau (LLM) u npyrue Moaesu Ajisi CHMBOJIBHBIX TaHHBIX

3HaTh

Neuro-symbolic GAN, sorudeckn orpaHAYCHHbBIE T€HEPATUBHBIEC MOJICIH, AU dhepeHInpyeMoe JIOTHYeCKOe IIPOrpaMMHpPOBaHHE.
Symbolic knowledge injection, morugeckue peryaspusaropsl, HeHpo-cUMBoIMYecKHe HHTEpdeics!, grammar-guided generation
Ymernb

YMeeT uCrob30BaTh TOTOBBIE Helpo-cumBonueckux dpeiimBopkos DeepProbLog, Neurosymbolic Al Toolkit. Ymeer
paspabartsiBath custom symbolic layers gns PyTorch. Ymeer unterpupoBats pasiauansie GpopmaibHbie Bepudukaropsr Z3, Prolog B
nauriaitHel reHepanun

Baanern

Buriageer npunnmnamu paboTsl cicTeM Ha 6a3e CHMBOJIBHOTO MCKYCCTBEHHOTO MHTEIUICKTA.

IIK-2.2. Uccaenyer u paspadatbiBaeT 1ugy3noHHbIe U Apyrue Moaeau A1l HECUMBOJbHBIX TaHHBI

3HaTh

3naer cymiectyrommue apxutektypsl (DDPM, DDIM, Latent Diffusion) u MmosxxeT MOTUHUIMPOBATH MX KOMITOHEHTBI.

Ymernb

YMeeT BHEAPATH YAYUIICHHS B CTPYKTYPE MOJEIH 3a CYET HOBBIX O70K0B B U-Net. Micronps3yeT anbTepHaTHBHBIE METOIBI NOISE
schedules

Baanern

HABBIKAMH [IPUMCHCHUS 3HAHUN M yMCHHIA




IIK-3: CnocoleH NpMMeHATh COBPEMEHHYIO TeOPeTHYECKY) MATEeMATHKY /ISl pa3padoTKU HOBBIX aJITOPUTMOB U
¢dopMmyInpoBaHKs NepcHeKTUBHBIX 3aga4 UU

IIK-3.1. O6ocHOBBIBaeT cIOCO0LI M BAPMAHTHI MPUMEHEHHSI METOA0B M MojeJeli B 3a1a4aX HCKYCCTBEHHOI 0 MHTEJIeKTa,
BKJIIOYAsI X MaTeMaTHYecKoe (AIrOpUuTMHYECKoe) Npeodpa3oBaHue H AJaNTAlNIO K clienupuKe 3a1a4u

3HaTh

3HaeT OCHOBHBIC MeTOBI U Monenu M, MoxkeT 00BsICHUTh X IIPUMEHEHHE B CTAHIAApTHBIX 3a1adax. [[oHMMaeT HeoOXOAMMOCTh MX
MOIU(MHUKAIIUY B 3aBUCUMOCTH OT THIIA 33][a4n

YMmernb

TIpumensTes MeTozbl U Mozienu MU s peleHust KOHKPETHBIX 33a/1a4, aHaIM3UPOBATh MOTPEOHOCTH 334 M aAalTHPOBATH MOJCIH
VIS IOBBIIICHUS UX 3()PEKTUBHOCTH U TOYHOCTH, OOOCHOBBIBATH CIIOCOOBI M BAPUAHTHI IIPUMEHEHHU ST METOJIOB M MOJICIICH B 3a/auax
I/ICKyCCTBGHHOFO HUHTCIIJICKTA, BKIIKOYas UX MO)]I/I(bI/IKaHI/HO Hu aganTalnuro K CHCHI/I(bI/IKC 3aJa4u

Baanern

HaBBIKaMU IIPUMEHEHHUS 3HAaHUN U YMEHUI

IIK-3.2. [IpumeHsieT annapaT TEOPHUH BEPOATHOCTEl, MATCTATHCTHKH, MAaTeMATHYECKOM JIOTUKH U Teopuu nHGpopManun 1Jst
(hopmynnpoBanus u aHaaM3a 33124 HCKYCCTBEHHOI0 MHTEJLJIEKTA

3HaTh

Mertozp1 OIIEHKH pacnpeieIeHni U CTaTHCTUIECKUX 3aBUCHMOCTEN

Ymernb

ITpuMeHSTh METO/IBI TEOPHH BEPOSTHOCTEH, CTATUCTUKY U TEOPUH MHGOPMALIUH [T PELICHHUS 3a/1a4 aHAIU3a JaHHbBIX, OLCHKH
napamMeTpoB MOJIeJIel U aHaIn3a CTaTUCTUYECKUX 3aBHCUMOCTeH B 3anadax VU, npuMeHsTh anmnapaTt TEOpUU BEpOSATHOCTEH,
MAaTCTaTHUCTHKU, MATEMAaTHIECKOH JIOTUKH U TEOPUU HHPOpMALHH Tl POPMYITMPOBAHKS U aHAM3A 331a4 UCKYCCTBEHHOTO
MHTEIUIEKTA

Baanern

HaBBIKAMU MPUMEHEHHS 3HAHUNA U YMEHUH

IIK-3.3. [IpuMeHsieT cCOBpeMeHHbIIi MAaTeMATHYECKHI1 aNapaT TEOPUH BePOSITHOCTEH /IS HCCIeI0BAHUS METOA0B U MojeJeil
MAIIMHHOIO 00y4eHHusI

3HaTh

TlonynsipHBIE CTaTUCTHYECKUE KPUTEPUH ISl IPOBEPKH 0A30BBIX THITOTE3, TEPMHUHOIOTHIO, OCHOBBI TEOPUH MAPKOBCKUX TIPOIIECCOB.
YMmeTh

CTpouTh HemapaMeTPUIECKUE U TApaMEeTPUUIECCKIE MOJICITH JUTsl HU3KOPa3MEPHBIX pacipeieeHui (IByXMEPHBIX, TPEXMEPHBIX ).
MneHTnduunpoBarh U IPUMEHSATh MOJICJIA HA OCHOBE MAPKOBCKUX LIENICH U MAPKOBCKHUX CKPBITBIX MOJIENICH

Baanern

HaBBIKaMU NIPUMEHECHUS 3HAaHUN U YMEHUI

IIK-4: CnocodeH onpeesaTh TpeOOBaHUS K HA00paM JaHHBIX /I PelIeHHs 32124 MAIIMHHOI 0 00y4eHHsI NPOBOAUThH
Pa3MeTKY H aHAJIU3 HAa0OPOB JAHHBIX OLIEHHBATH KAYeCTBO AAHHBIX 00eCleYHBATh HENMPEPHIBHYI0 HHTErPALMIO JAHHBIX

IIK-4.1. Onpenensier TpedoBaHusi K HA00paM U KayecTBY JAHHBIX /ISl pellleHUs] 3a1a4 MAIIMHHOT0 00y4eHHUs

3HaTh

MeTozp! pa3BelOYHOrO aHaIM3a JaHHBIX. PazmeTka naHHBIX. THCTpYMEHTHI pa3MeTkH. [1onroToBka gaTaceToB Iuist OOy4eHHsL.
CMeIeHHOCTb OLIEHKH.

Ymers

[IpoBepsier naHHBIE HA KOPPEKTHOCTH. [Ipon3BoanT pa3MeTKy AaHHbIX. DopMupyeT naraceTsl it 00ydeHusl, BaMAAUH U
TectupoBanus. CTaBHT 3a/1a4y pa3METKH M OLICHUBAET KauyecTBO pabOThl pa3MeTYHKOB Pa3zpabaTriBaeT TpeOOBaHMS ISl Pa3METKH U
00paboTKH TaHHBIX

Baanern

HaBBIKAaMU MPUMEHEHHS 3HAHUNA U YMEHUH

I1K-4.2. PaGoTaeT ¢ JaHHBIMH, B TOM YHCJIe COOMPaeT aHHbIe U3 Pa3PO3HEeHHBIX HCTOYHNKOB, TPOBEPSIET JaHHbIE HA
KOPPEKTHOCTH

3HaTh

Br16opku u3 pacnpenenenuit. Meronst Monte-Kapio, Monrte-Kapio Ha ocHoBe MapkoBCKoO# 11eTn, METObI Oy K IaHHUH.
Bri6opku 13 naHHBIX. MeTons! peodpa3oBaHust MPU3HAKOBOTO MPOCTPAHCTBA M KOHCTPYHPOBAHUS MPpU3HAKOB. MeTobl oTOopa
MIPU3HAKOB.

Hecratucriuueckue MeTo bl TeHEpalMi CHHTETHYECKHUX JIaHHBIX.

Ymers

TlonroraBnuBaeT naHHbIE JaybHEHed 00padOTKN 1 aHATM3a NOAOUPAET MHCTPYMEHTApU Pa3METKH 1101 YCIOBUS 3a/1a4H;
OpraHu3yeT KpayJICOpPCUHT pa3MeTku Pa3pabareiBaeT TpeOOBaHUS I HHCTPYMEHTApUS pa3METKH, OLIEHUBAET Ka4yeCTBO JaHHBIX
Baapers

HaBBIKAaMU MPUMEHEHHS 3HAHUWA U YMEHHUH

TIK-4.3. IIppuMensieT HHCTPYMEHTBI H IPAKTHKH HeNPePbIBHOI HHTerpanuu JanHbIxX (DataOps)




3HaThb

MHCTpYMEHTHI ¥ MPAKTUKK MHTETpanuK JaHHbIX. HecoorBercTBHEe cxeM. KOH(IUKTHI B JaHHBIX.

YMmerh

yMEeT MPUMEHSTh HHCTPYMEHTBI HHTETPALliK JaHHbIX, y4acTBYET B MPOLIECCE HENPEphIBHOI HHTerpaimu qanubix (DataOps),
OpraHu3yeT MPOIECC HeMPEePLIBHON HHTErpanuy Aanuex (DataOps)

Baaners

HaBBIKAMU MPUMEHEHUS 3HAHUNA U YMEHHUM

IIK-5: CnocoGen npuMeHATH 3HAHUS 00 MCTOPUH Pa3BUTHUA U TPpeHAax coBpeMenHoro UU nns ¢popmynupoBanust
KOPPEKTHBIX MOCTAHOBOK 32/1a4 M NMOMCKA MepcneKTUBHBIX CIOCO00B penieHus npodiem ¢ nomoubio AU

TIK-5.1. Ilo3nunoHupyeT cOOCTBEHHYIO 3a1a4y B 32JaHHOI 00/1aCTH 3HAHUS ¢ TOYKH 3PeHHS TPEHAOB COBPEMEHHOr 0
HCKYCCTBEHHOT0 HHTEJUIEKTa

3HaTh

Teopemy baifeca u e€ crneacTBus, OTIIM4Ms 0AHECOBCKON CTATHCTUKU OT YAaCTOTHOTO IMOAXO0/a

YMmernb

UCIIONIb30BaTh TeopeMy baiieca u e€ ciiecTBUs AJIsl pellieHHs MPOCTHIX 33/1a4 U 00BSICHATH, KaK 0aiieCOBCKHI TOX O] IPUMEHSCTCS
VISl OLICHKH BEPOSATHOCTEH M aHAIIN3a JaHHBIX

Baapersb

HaBBIKaMU NIPUMEHEHUs TeopeMbl baiieca u e€ cneacTBuii

IIK-5.2. Onpenensier TeHAeHIMH PA3BUTHS, OLEHUBAET HOBU3HY U MPAKTHYECKYIO 3HAYMMOCTH CBOMX pPellleHHH ¢ TOUYKH
3peHHsl COBPEMEHHOI0 HCKYCCTBEHHOI0 HHTEVIeKTa

3HaTh

0alieCOBCKHE METO/IbI OLICHUBAHUS M MIPHUHIIUITBI TOCTPOCHHS 0alieCOBCKUX MHTEPBAJIOB B KOHTEKCTE PEIICHHS 3a]]a4 CTATUCTUKU U
MMOCTPOSHUS MOJIeNer

YMmerh

MPUMEHATH 0aifleCOBCKUE METOIBI IS PEIICHUS 3a7]a4 MAIIMHHOTO O0yYSHHUS U aHaIn3a JaHHBIX, BKIIIOYas CIIOKHBIC
CTaTUCTUYCCKHE 3a7aun

Baagerp

HaBBIKAMH MMPUMEHECHUS 0alleCOBCKUX METO/IOB OICHUBAHUS U TIPUHIIMIIOB MIOCTPOCHHS 0aiieCOBCKUX MHTEPBAJIOB

IIK-5.3. OueHnBaeT KOHKYPHPYIOINHE PelleHHsI M Pa3padoTKH ¢ TOYKH 3PeHHs TPEHI0B COBPEMEHHOI0 HCKYCCTBEHHOIO
HHTEJJIEKTA

3HaTh

YMmernb

Baagernp

IIK-6: CnocoGeH npuMeHSATH U (1K) pa3padaTbIBaTh APXUTEKTYPHI IJ1Y0OKHUX HEHPOHHBIX ceTei

ITIK-6.1. O0bsicHsIeT M IPUMEHsIeT MaTeMaTH4YeCKHe OCHOBBI HeliPOHHBIX ceTeil, BKJIIOUYasi pacyeT IPajiMeHTOB, METO/bI
ONTHMH3ALMH U AJITOPUTM 00pPATHOI0 pacnpocTpaHeHus ommoku (backpropagation), nis 3¢pdexrnBHoro o0yuenns mogeseii

3HaTh

TeopeTryeckie OCHOBBI HEHPOCETEBBIX aJITOPUTMOB. [ pajiieHThl 1 00paTHOE PaCIPOCTPAHEHUE OIIUOKH.

Ymersn

BriOupaeT GyHKIHMIO aKTHBAIMK U CTENICHb CBA3HOCTH HEHPOHOB B 3aBUCHMOCTH OT 3aJla4i; IPUMEHSET 00paTHOE pacnpoCTpaHeHHE
OIIUOKY /7151 OOHOBJICHHUS BECOB HEUPOHOB; BBIOKMPAET cr1oco0 GopMHUpOBaHKS HAYAIBHBIX 3HAYCHUI BECOB HEHPOHOB 3amaeT
CKOPOCTh 00yUeHHs B 3aBUCUMOCTH OT 33Ja4dl 1 Habopa JaHHbIX; BEIOUpaeT GPyHKIHIO NOTEPh B 3aBUCHUMOCTH OT 33/1a4X ¥ Habopa
JTAaHHBIX; CIIOCOOCH MPUMEHSTH PETyJISIPU3aIlHI0 U IPOPEIKUBAHUE; BEIOMPACT pa3Mep MaKeTa sl CTOXaCTHYECKOT0 TPaJUeHTHOT O
CITyCKa; MOHUMAET MPUHIUIT TPAJUEHTHOr0 CIyCKa

Baapern

HaBBIKAaMU MPUMEHEHHS 3HAHUWA U YMEHUM

TIK-6.2. [TpoekTHpPYET H peaju30BbIBAaEeT HETTy0oKHe HelipoHHBIE ceTH (mepuentponnl, MLP), BoiOupaer appropriate
(yHKIMH AKTHUBAIMHU U PeryJIsipU3aluu s PpelleHusI 3a1a4 KIaccu(UKAIUM U perpeccuu

3HaTh

Hernybokue apXuTeKTypbl HEHPOHHBIX ceTeit

Ymersb

Crioco0OeH peani30BbIBATh MHOTOCIOWHBIN TiepcenTpor CriocoOeH pa3pabaThiBaTh W/ MPUMEHSATH CAMOOPTaHU3YIOLIHECs KapThl
Koxonena. CriocobeH paspabareiBate RBF-cetu (cetu perymnsipusaimu, 0600enHsie RBF-cetn)

Buaaners

HaBBIKAMU IIPUMEHCHHUS 3HAHUH U YMEHU

IIK-6.3. IIpumMeHsieT coBpeMeHHbIe APXUTEKTYPbI IJIy0OOKHX ceTeil /I pellleHHs1 Pa3InYHbIX 32124, IOHUMAasA UX
BHYTPEHHIOIO CTPYKTYPY M 0CO0€HHOCTH 00y4YeHH s




3HaTh

I'nybokue HelipoHHble ceTu. ITonmysipHble apXUTEKTYpPBI, UX IPUMEHEHHE
Ymern

[IpuMeHsieT OCHOBHBIC apXHUTEKTYphI riryookoro ody4enus (VGG, ResNet)
Buaanern

HaBBIKAMHU [IPUMEHEHUSI 3HAHUH M YMEHHUH

IIK-6.4. Pa3pabaTbhiBaeT 1 ONTUMH3UPYET CHENNATU3MPOBAHHBIE APXUTEKTYPHI 1JIs1 Pa00ThI ¢ H300paKEeHUSIMU, YIUTHIBAS
HX YHHKAJIbHbBIE CBOiiCTBA

3HaThb

CBepToYHbBIE CeTH

Ymern

BriOupaeT 3Ha4ueHUs THIIEpIIApaMETPOB HEHPOHOB CBEPTKH U IYJIMHTA (pa3Mep siipa CBEPTKH, IIar U OTCTYI); MPUMEHSIECT TOTOBBIC
APXUTEKTYPHI CBEPTOYHBIX HEUPOHHBIX CETEH

Baagerp

HABBIKAMU MPUMEHEHUS 3HAHUWA U YMEHHM

IIK-6.5. PazpadaTbpiBaeT, oNTUMU3UPYET U NpUMeHsieT aBTOIHKoAepsI (AE) n Bapnanuonnsie aBTodHkoaepsl (VAE) nis
peleHust 32/1a4 CHHKEHHS Pa3MEePHOCTH, TreHePaluu IaHHBIX M 00HAPY KeHUs AaHOMAJIMIi, BKJIIOYAsI CO3/IaHUE aPXUTEKTYP,
o0y4yeHHe MoJeJeii 1 X BHEAPeHHe B MPOAYKTHBHYIO CpeLy

3HaTh

ABTO3HKOJIEPbI, BapUALIMOHHBIC AaBTOIHKOAEPHI

YMmerb

Tonmmaet 6a3oBbie mpuHIHIEL padoTel AE n VAE (apxutekrypa encoder-decoder, loss functions).
YMeer MpUMEHSATH TOTOBBIC PEeATH3aliK ATl CTaHIapTHBIX 3a1a4 Ha PyTorch.

TIpoBoaut mpoctoe obydenue u omeHky moxeneit (MSE, reconstruction 10ss).

TIpumeHseT pa3nuvHble aBTOKOMPOBIIUKH TS peleHus 3aa4. HacTpanBaeT ClioxHbIe apXUTEKTYpsl (Tnybokue AE, ycrioBHbIE
VAE).

OnruMusnpyet QYHKIHH TOTepb, Takue kKak komOuHanust MSE + KL-quBeprenumu.

Paboraet ¢ pa3HBIMH THIIAaMH JaHHBIX (M300pa)KeHUs, BpEMEHHBIE PSIIbI, Tpadbl).

Buaaners

HaBbIKaMU MPUMEHEHUS 3HAHUNA U YMEHUH

ITIK-6.6. PazpabaTbiBaeT, aganTupyeT U BHeApsieT TpaHcdOpMepHBbIe apXUTEKTYPbI /I PelleHHs 3a/1a4 00padoTKu
MOCJIe10BaTeJIbHOCTel, BKIIOYas CO31aHUe HOBBIX Mo/eJIeil, ONTHMHU3ALUI0 00yYeHHUs U MPOMBIILJIEHHOEe pa3BepThIBaHUE

3HaTh

Tpanchopmepsl

YMmerb

IMoxunmaet npuHIMIB paboTs! Tpancdopmepos (self-attention, positional encoding). Ymeer npumensts roroseie mozaenu (BERT,
GPT, ViT) uepe3 Hugging Face/PyTorch. HacrpauBaet 6a3oBbie mapametpsl o0yuenus (learning rate, batch size) Tlonnmaet u
MPUMEHSIET crielurIecKre apXuTEeKTYPHbBIE BapHaHTHI 11 3a1a4 (Harnpumep, Encoder-Decoder mist mepeBoma/cymmapusaiium,
Decoder-only st renepanuun). Mcnonb3yeT TeXHUKH it paGOThI C JUIMHHBIME MOCIIEA0BATENLHOCTSIME: 3(Q(HEKTUBHBIC CXEMBI
suumanus (Linformer, Performer, Longformer, Sparse Transformers). [IpoBoqut neTanbHbI aHAIN3 OMIMOOK MOJIEIH, TOHUMAET
TunungHble mpobiemsl (Dias B nanHBIX/MOIENH, IepeoOyUeHre) U IPUMEHSIET METOAbI OOPHOBI ¢ HUMHU (PEryJIsIpU3anusi, ayrMeHTALHS
JTAHHBIX)

Baaners

HaBbIKaMU NIPUMEHEHHUS 3HAaHUN U yMEHUI

ITIK-7: CnocodeH ocymecTBIATh NOUCK, COOP, OYHCTKY U NPeABAPHTE/NbHbIA aHAIN3 JAHHBIX

IIK-7.1. O6ocHOBBIBaET cIOCOOLI M BAPUAHTHI MPUMEHEHHSI METOA0B NMPeIBAPUTEILHOI0 aHAJIN3a JaHHBIX B 3aaauyax NN,
BKJIIOYasi HX MaTeMaTH4yecKoe (AIropuTMHYecKoe) npeodpa3oBanue U AJaNTALUIO K ciequduKe 321241

3HaThb

TpeOOBaHMSI K IPOrPaMMHOMN CHCTEME

YMmerh

BBIBJISITH U COMIACOBBIBATh TPEOOBAHUS K IIPOrPaMMHON CHCTEME
Baanern

HaBBIKaMU NIPUMEHEHHUS 3HAHUN U YMEHUI

IK-7.2. le/lMerleT MeETOAbI aHAJJIM3a JAaHHBIX IJIfl MIPOBEPKHU pa3sBeI0YHbIX 'HIIOTE3 U MOATOTOBKH JAHHbLIX K NIPUMEHECHU IO
COBPEMEHHBIX METOA0B

3HaThb

COBpeMCHHbIe apxmeKTypr HpOFpaMMHbIX CUCTEM. IMOAXOAbI K MO}ICJ’[HpOBaHI/I}O apaneKTyprlx peIHCHI/Iﬁ
Ymern

BBIOMpPATh ¥ MOJICTUPOBATH APXUTECKTYPHOE PEIICHUE TSI TPOrPAMMHOM CHCTEMBI

Baanern

HaBBIKAaMU MIPUMEHEHUS 3HAHUWA U YMEHHM

MK-7.3. [IpumensieT MeTO/bI MOHMKEHUS PA3MEPHOCTH /151 NEPBUYHOI MHTePNPeTALMH M BU3YaJIM3allHd MHOTOMEPHBIX
AAHHBIX




3HaThb

CTaHAAPTHI pa3pabOTKH MPOCKTHBIX JOKYMEHTOB MPOrPAMMHON CHCTEMbI
YMmerh

pa3pabaTbIBaTh MPOEKTHBIE JOKYMEHTHI IPOrPAMMHOMN CHCTEMBI
Baanern

HaBBIKaMU IPUMEHEHHUS 3HAaHUH U YMEHUI

MK-7.4. OT0upaeT NpU3HAKH JAHHBIX, 3HAYMMbIE JJIsl HCCJIETOBAHUSA

3HaTh
YMmeTh

Baapernb

IIK-8: Croco6eH 0praHu30BBLIBATH XPaHeHNe TAHHBIX, BRIOHPast a/IeKBATHbIE TEXHOJIOTHYECKHE PelIeHus

ITK-8.1. Pa3zpadaTbiBaeT, 0TJIa:KHMBaeT U TeCTUPYET MPUKJIATHbIE peleHus ¢ daeMentamu U ¢ npuMeHeHneM pa3IMmIHbIX
TeXHOJIOTHii XPAHEHHUsI CTPYKTYPHPOBAHHBIX IaHHBIX, OLIEHUBAET KAaY€CTBO

3HaTh

MeTonp! pa3BeIOYHOr0 aHAIM3a JaHHbBIX

Ymernb

Berruuncrisier OCHOBHBIE CTATHCTHUECKUE XapaKTEPUCTUKHU JNaHHBIX. [IpUMEHseT METOIbl BU3yalH3aluu JaHHbIX. [IpoBoaNT
OJTHOMEPHBII 1 MHOI'OMEPHBII aHaIN3 MPU3HAKOB, B TOM YKCJIE C UCIIOJIB30BAaHUEM CPEJICTB BU3yanu3auuu. GopMyIupyeT IHIoTe3bl
OTHOCHUTEJIbHO JIaHHBIX, OATBEPKAAET MM ONPOBEPraeT HX.

Biaanern

HaBBIKAaMU MPUMEHEHUS 3HAHUWA W YMEHHUM

I1K-8.2. Pa3padaTbiBaeT, 0TJIaKUBAET H TeCTHPYeT NPUKJIaAHbIe pemieHns ¢ jeMeHnTaMu UU ¢ npuMeHenneM pasiu4HbIX
TeXHOJIOTHii XpaHEeHUSI HECTPYKTYPUPOBAHHBIX JAHHBIX, OLEHUBAET KA4eCTBO

3Harp

[Moaxonpl K OYMCTKE 3alIyMJICHHBIX TaOJIMYHBIX JaHHBIX (Ciy4aiiHble BeTHMYUHbI). [101X0abI K ITOMCKY M YCTPaHEHHUIO BHIOPOCOB B
TaOJIMYHBIX JaHHBIX (CllydaiiHble BeTUuuHbl). [1oaX0pI K 3aMI0HEHUIO IPOITYCKOB B TAOJIMYHBIX TaHHBIX. Hectarucruueckue
METOIbI TeHEPAIIMU CHHTETHYECKHX TAHHBIX.

Ymernb

[IpumeHsieT METOABI 3aMOJIHEHHUS IPOITYCKOB B JAHHBIX M yAaJCHUS BEIOPOCOB B TAOMMYHBIX JaHHBIX (CIydaiHble BEIMYHMHBI)
TIpou3BOOUT OUMCTKY 3alllyMJICHHBIX BPEMEHHBIX PsAA0B M H300pakeHnid. OOHApyKMBAET U YCTPAHSET BBIOPOCHI B JAHHBIX
BpPEeMEHHBIX psioB. [10AX0/bI K 3aII0THEHHIO MPOITYCKOB B IAHHBIX BPEMEHHBIX PsIOB U M300pakeHuid. [IpuMeHseT KOMIUIEKCHBIH
MOAXOJ K OYHMCTKE AaHHBIX. [IpUMEHsIeT MeTO/IbI TeHepAlui CHHTETUIECKHUX JaHHbIX.

Baaners

HaBBIKAaMU MPUMEHEHUS 3HAHUWA W YMECHHUM

TIK-8.3. [IpumMeHsieT MeTOIbI MIOHUKEHUSI PA3MEPHOCTH /1JI5 MIEPBUYHOI HHTEPNPEeTANNN M BU3YaJU3allHH MHOTOMEPHBIX
JAHHBIX

3HaThL

Meropl MOHMWKEHUS (CHIKEHHS) pa3MEepPHOCTH. MeTo/T TJIaBHBIX KOMIIOHEHT. D yHKIIMOHATBbHBIE TIPeoOpa3oBaHUs

YMmeTh

HcnonesyeT cymecTBytoniye ONOIMOTEKH, pean3yIONIie METOIbI TIOHKEHUS pa3MepHOCTH. [IprMeHsieT OCHOBHBIE METO/IBI
TIOHWKEHUS Pa3MEPHOCTH U TIOAOUPACT ONTUMATIBHYIO Pa3MEPHOCTh B 3aBUCHMOCTH OT HEOOXOAUMOMU J0JIU 00bSICHEHHOM
mUcnepcur. Bianeer pa3inuHbIMH METOIAMH TTOHM)KEHUS pa3MEPHOCTH, OLICHHBAET PE3YJIbTAThl UX paOOThI U CPAaBHUBACT MEKIY
CO0O}i.

Baanern

HaBBIKaMU NIPUMEHEHUS 3HAHUN U YMEHUH

IK-8.4. OToupaeT Npu3HAKH JAHHBIX, 3HAYMMbIE JJIsl HCCJIEA0BAHUSA

3HaTh

Bri6opku u3 pacnpenenenunit. Meroast Monre-Kapio, Monte-Kapiio Ha ocHoBe MapKOBCKO# LeTH, METOBI ONyKIaHUi. BriOopku
U3 TaHHBIX. MeTOoBI IpeoOpa3oBaHmsl MPU3HAKOBOTO MIPOCTPAHCTBA M KOHCTPYHPOBAHUS MPU3HAKOB. MeTOIbI 0TOOpa MPH3HAKOB
Ymernb

Hcnonesyer cymiectByrone OHOIMOTEKH, PeaIN3YIOIUEe METOABI 0TOOpa NMPU3HAKOB. [IpUMEHSET OCHOBBI METOIOB OTOOpa
MPU3HAKOB M BHIOMPAET ONTUMAIbHOE IMMOJHOMHOXECTBO IPU3HAKOB. BiazieeT pa3auyHbIME METOAaMHU O0TOOpA MPU3HAKOB,
OLIEHMBAET PE3YJbTAThl UX PabOThl U CPAaBHUBAET MEXAY COOOI.

Bianern

HaBBIKAaMU MPUMEHEHHS 3HAHUWA W YMEHHUM

IIK-9: CnocoGen npuMeHSATH pa3JiudyHble MOeIH U (MJIM) TEXHOJIOTHH 00PadOTKH TaHHBIX

ITK-9.1. OcymecTBJisieT BHIOOP Te€XHOJIOrHii 00padOTKH 00JIbIIUX JAHHBIX, IPHEMJIEMBIX ISl CO3AAHUA MPUKJIATHOM
cucrembl MU ¢ 3a1aHHBIMY TPe0OBaHHSIMH




3HaTh

Pemsiimonnsie CYB/] - Bunbl, pyHKIMOHAN, BO3MOXKHOCTH. [IpoekTupoBanue nanHbIX. CymHOCTb-cBs3b. ER-nuarpamMmel. Monenn
XpaHeHHs JaHHBIX. Penmsunonnas Momaens. Pemsimonnas anreopa. Hopmanuzamus. SQL (DDL, DML, DCL). Co3nanue cTpykTyp
XpaHeHUs B pelsiioHHoi Mozenu. Hanucanue 3anpocoB. Berpoennsie ¢ynkuun. [ponenyproe pacumpenue. Coznanue
npornenyp-byukuuii. Tpurrepsl. Tpansakimu. [Tnan ucrnonHeHus 3anpoca. Buasl nHaekcoB. ONTUMHU3AIIS 3aIIPOCOB

Ymersn

OcymiecTBisieT BHIOOP TEXHOIOTHH U MEXaHU3MOB XPaHEHHUSI M IOCTYMa K JaHHBIM

3naet nomyispHble persionHsie CYBJ] n 0OCHOBHBIE IPHHIMITEI OPTaHU3aLUH PESIHHOHHBIX CHCTEM XPaHEHUs. YMEET CO3/1aBaTh
6a3bl JaHHBIX B persuuoHHEIX CYBJl. MoxeT 3amoiaHaTh JaHHBIMH PEISILMOHHbIE XPAaHWINIIA U IIHCATh 3apOChl K JAHHBIM Ha
s3bike SQL." TTuier aHamUTUYECKUE 3aPOChI K IAHHBIM U aHAIM3UPYET IUIaH 3a1poca. YMeeT COo3/1aBaTh MPEICHaBIICHNUS,
XpaHUMBIE MPOLIETYPhI, DYHKIMA U TpUrTepbl. OpraHu3yeT pa3iuuHbIe YPOBHU JOCTYIA K JaHHBIM U CO3/Ia€T CTPYKTYPHI LTS

3¢ dekTHBHOrO XpaHeHus OONBIINX TAHHBIX. PasupaeTcs B MeXaHU3Me TpaH3akiuil. J[eTaabHO NOHMMAET OCOOCHHOCTH U
BO3MOXXHOCTH MOIMYJISIPHBIX PHIHOYHBIX PEIICHUI ¢ yIeTOM HX PACIIHPEHUM

Baaners

HaBBIKAaMU MPUMEHEHHS 3HAHUWA U YMEHUH

ITK-9.2. PazpadaThiBaeT U OTJIaKMBAaEeT MPUKJIAHbIE peleHus ¢ djeMenTamu MU ¢ npuMeHeHHeM Pa3IndHbIX TeXHOJIOTHii
00padoTKMN JaHHBIX

3HaTh

Bunst NOSQL xpaHuiuig 1aHHBIX. XpaHWIHIIA KII0Y-3HaYeHUE, IOKYMEHTHbIE, KOJIOHOYHBIE, TpadoBbie. OCOOEHHOCTH Ka 10U
Mmozenu. GopMupoBaHKe 3aPOCOB K cabocTpyKTypupoBaHHbIM qaHHbIX. DopmaTel JSON, XML. 3HaeT OCHOBHBIE TEXHOIOTHH
NoSQL. 3HakoM ¢ momyssIpHBIMA XpaHmwAamu kiacca Kimou-3nauenne, Jlokymentasie, Kononounsie u I'padossie. [TonnMaer
o01re 0cOOEHHOCTH KaX10ro Kiacca. Vcronp3yeT OCHOBHbIE KOMaH/IBI AL PAOOTHI ¢ TAaHHBIMH B TAKUX XPAHMIIHIIAX.

Ymernb

Ymeer co3zaaBarhk 0a3bl TaHHBIX B XpaHwiuiiax Kitou-3nadenue, JJokymentHoie, Kononounsie u I'padoBbie. 3HaeT u ymeer
UCIIOJIb30BaTh OCHOBHBIE KOMAH/IbI 115l pabOThI C JaHHBIMHU B TAKUX XpaHWIHIaX. PaboraeT Ha ypoBHE MpUMEHEHHUs Hauboee
M3BECTHBIX MOAX0A0B. PaboraeT Ha ypoBHE NpUMEHEHUs1 HauOoee N3BECTHBIX TEXHOJIOTHI KaXKI0ro Kilacca XpaHWIHIL.
OpraHu3yeT pa3InuHble YPOBHH JOCTYIIA K JAHHBIM M CO3/IaeT CTPYKTYPHI s 3 (GEKTUBHOr0 XpaHeHNs 00X 00bEMOB
cnaboCTPYKTYpHUPOBAHHEIX TaHHBIX. J[eTalbHO TOHUMAeT OCOOCHHOCTH U BO3MOKHOCTH MOIMYJISIPHBIX PHIHOYHBIX PEIICHUH € YIeTOM
UX pacIIupeHuH.

Beiensier cienuduky B paMKax CyHIECTBYIOUIMX COBPEMEHHBIX TEXHOJOTUI M OPraHU3yeT PELICHUE 0]l KOHKPETHYIO MPUKIIAAHYIO
3a/a4y. BeInonHseT cucreMHble HACTPOWKU XPaHHWIHIIA.

Baanern

HaBBIKaMU NIPUMEHEHUS 3HAaHUN U yMEHUH

IIK-9.3. TecTupyeT, MCIBITHIBAET U OLlEHMBAaeT Ka4yecTBO pemenui ¢ ytementamu MU, peain3oBaHHBIX ¢ HCNIOJIb30BAHHEM
TeXHOJIOruii 00padoTKN TaHHBIX

3HaThb

YMmerh

Baanern

IIK-9.4. Pa3zpaGaThiBaeT U OTJIA’KABAET NPUKJIATHBIE PEIEHHs] PA3HOT0 YPOBHSI CJIOKHOCTH U ISl LIMPOKOr0 Kpyra
KOHEYHBIX MOJIb30BaTeIeil ¢ ncnojib3oBanueM JVM-COBMeCTHMBIX SI3bIKOB MPOrpaMMHPOBAHNs, TECTHPYET, HCTILITHIBAET U
OLIEHUBAET KAYECTBO TAKUX peleHu i

3HaTh

Ymernb

Baagern

IIK-9.5. Pazpa0aTbiBaeT M NOA/IEPKUBAET CHCTeMbI 00pa00TKH GO/ILIINMX JAHHBIX Pa3JIMYHOM CTEIleHH CJI0KHOCTH

3HaThb

YMmeTh

Baanern

IIK-10: CriocobeH npuMeHATH pyHAaMeHTA/IbHbIe IPHHUUIIBI 1 METOAbI MALIMHHOI0 00y4eHHUs BKJIOYAs MOAT0TOBKY
JAHHBIX OL[EHKY KauecTBa MojieJieil 1 padoTy ¢ MpU3HAKAMHU

IIK-10.1. Paziu4yaeT 0CHOBHbI€ THIIbI 3aJa4 MAallIMHHOT O Oﬁy‘lel-ll/lﬂ H NPUMEHAECT HA NPAKTHKE NPUHIHUIIBI UX PEIICHUS




3HaTh

npUHIKUITET Mozgenn MapReduce s mapasiensHoi 00paboTKH GONBIINX TaHHBIX.

Ymernb

CrniocobeH opraHu30BBIBATH PacIpeIeICHHOE XPAHIJIHIIE U MapauIebHylo 00paboTKy Ha Oa3e coBpeMeHHBIX TexHomoruit (Hadoop,
Spark) GonbIIuX JaHHBIX

Baaners

HABBIKAMH [IPUMCHCHUS 3HAHUN M YMCHHIA

IIK-10.2. IIpumeHsieT MeTObI IPeABAPUTEIbHOI 00PA0OTKH JAHHBIX M PAa0OThHI ¢ MPU3HAKAMHU

3HaTh

IloTokoBbIE TEXHOIOTHN

Ymernb

PaspaOaTbiBaeT 1 OTJIaXKUBAET MPHUKJIAIHBIC pelIeHus ¢ aeMeHnTaMu MU ¢ mprMeHeHneM pa3inyHbIX TEXHOJIOTHi 00paboTku
JTAaHHBIX

Baanern

HaBBIKaMU NIPUMEHEHHUS 3HAaHUN U YMEHUH

IIK-10.3. TecTupyeT, HCOBITHIBAaET U OLIEHUBAaET KauecTBO pemienuii ¢ ynementamu U, peann3oBaHHbBIX ¢ HCMOJIb30BAaHHEM
TeXHOJIOruii 00padoTKN JaHHBIX

3HarTb

Iaxernsle Texuonoruu (mapagurmel Grid, MapReduce, Spark). Mukpo-nakerHsie TexHooruu (mapaaurmer Spark Streaming)
Ymerns

HcneIThIBaeT pemieHus ¢ aeMenTamu M1 napasiebHOA U TOTOKOBOI 00pabOTKM paclpeaesICHHBIX JaHHBIX

Baanern

HABBIKAMU NIPIMCHCHUS 3HAHUH U yMEHHH

IIK-11: Cnioco0en npuMeHsSITH U (MJ14) pa3padaThIBaTh AITOPUTMbI, METOIbI H TEXHOJIOTHH KOMIBLIOTEPHOI0 3peHuUsI

ITK-11.1. [IpumensieT (MPOBOAsI BHIOOP M IKCIEPUMEHTHI) H3BECTHBIE AJITOPUTMBI U OMOJIMOTEKH KOMIIBIOTEPHOT' 0 3peHus,
npenody4yeHHbIe I1y0oKue HellpoceTeBble MO ISl NPUKJIAAHBIX 32/1a4 aHAJIN3a H300paKeHuii U BUAEONOTOKA, NPU
He00X0AUMOCTH 1000y4asi U BATUAUPYHA HA COOCTBEHHBIX HA00PAX JAaHHBIX

3uaTh

Tunel 3a1a4 MAIIMHHOTO O0YUESHUS

Ymersn

PaznuuaeT OCHOBHBIC THUITBI 32/1a4 MAIIMHHOTO 00y4YeHus (00y4eHHEM ¢ yuuTeneM, 0e3 yUuTens U ¢ nmoakperienuem). [Ipumenser
THTIOBBIE TIOAXO/IBI K PELIEHUIO 0A30BBIX 3a/1a4 C HCIIOJb30BAHMEM I'OTOBBIX MHCTPYMEHTOB U Oubarorek (ScikitLearn) Beibupaer u
00O0CHOBBIBAET METOJIBI PEIICHHUS 3a/[a4 MAITUHHOTO OOYUCHUS C yYETOM XapaKTEPUCTHK JAHHBIX U OU3HEC-KOHTEKCTa, HACTPAaHBaeT
0a30BbIe MOJIENU H MPOBOJIUT UX OLEHKY

Baapers

HaBBIKAaMU MPUMEHEHUS 3HAHUWA W YMECHHUM

TIK-11.2. OnpenensieT cTeK TEXHOJOTHii, METOIOB U AJITOPUTMOB /IS MOCTPOEHHUS MPOAYKTOB ¢ KOMIILIOTEPHBIM 3peHHEM
(cucTeMbl BUAEOAHATUTHKY, MOUCKOBBIE CHCTEMbI 110 H300PasKeHUAM H T.[I.)

3HaTh

Feature engineering: or6op MpU3HAKOB CO3/IaHUE HOBBIX MIPU3HAKOB 0OpabOTKa KaTeropuajibHbIX nepeMeHHbIx. HopManusaimus u
crangaptuzanys. Pabora ¢ nponymeHHsiMu 3HaueHUsAMH. OOHapyskeHne 1 00paboTka BHIOPOCOB.

YMmerb

IpoBoauT pa3BeqOYHBIN aHAIN3 AAHHBIX, yMEET paboTaTh C MPOMYIICHHBIMU 3HAYCHUSIME U BeiOpocamu Braneer meromamu feature
engineering: or6op co3xaHue U mpeobdpa3oBaHKe MPU3HAKOB.

Baanersb

HaBbIKAMU MMPUMEHECHUS 3HAHUN ¥ YMCHUH

IIK-11.3. UMIIeMeHTHPYET U3BeCTHbIE AJTOPUTMbI, AaDXHTEKTYPbI H MO/IeJIH KOMIILIOTEPHOr0 3peHNsI HA PeabHbIX TaHHBIX,
CTPOUT NaiinuaiiHbI 00y4eHusi Mojieieil U pa3BepTHIBAHUS CEPBHCOB KOMIILIOTEPHOI'0 3peHNsl B IPOAYKTHBHOIi cpeje

3HaThb

YMmerh

Baanersb

IIK-11.4. Pa3zpabaTbiBaeT u oTjakKuBaeT 3(pPeKTUBHbIE MHOTONMOTOYHbIE pemienust Ha C++, TecTUpyeT, HCHBITHIBAET U
OLIEHUBAET KAYeCTBO TAKUX peleHui

3HaThb

YMmerh

Baanersb




IIK-11.5. PazpabaTbiBaeT U oTjiaxkuBaeT pemeHns Ha C++, ucnons3ywume GPU u FPGA 1515 maccoBoii napaJjiienu3anuu
BbIYHCJIEHUH B paMKax oomeii cuctemsl MU, ¢ npuMeHeHHeM KaK rOTOBBIX pellieHHi, TAK U pa3padoTKoil cBONX

3HaThb
YMmerh

Baanersb

IIK-12: CnocoGeH npuMeHATh U (MJIM) pa3padaTbiBaTh AATOPUTMbI, METOAbI U TeXHOI0IHH 00Pa0OTKHU eCTeCTBEHHOI0 A3bIKA

IIK-12.1. IIpumensietT (MpoBoAsi BHIOOP U IKCIIEPUMEHTHI) H3BECTHBIE AJITOPUTMBI U OMOJIHOTEKHU A5 00padoTKH
€CTEeCTBEHHOI0 fI3bIKa, NPe00yYeHHbIE IUIy00KUe HelipoceTeBble MO /ISl MPUKJIAAHBIX 32/1a4 aHAJIN3a TEKCTOB, NPH
HEe00XO0IUMOCTH 1000y4asi U BAJIMIUPYH HA COOCTBEHHBIX HA0OpPaxX JaHHBIX

3HaTh

AHanu3 u300pakeHu .

Ymers

HUcmonssyer roroeie Mogenn u3 OpenCV u nmomyssipubix ¢peiimopkos (TensorFlow Hub, TorchVision). Ymeer npumensits
craumaptsie apxutekTypsl (ResNet, YOLO) mist 6a30BbIX 3a1a4 (Kiaaccu(UKanms, IeTeKIHs 00bEKTOB). 3amyckaeT HHpepeHc Ha
n300paXeHUAX U MPOCTHIX BUAcONoTOKaX. Vcnonb3yer 6a3oBbie pynkuuun OpenCV u PIL mist 00paboTku. YMeeT coOXpaHsTh U
3arpyxatb Moziend. CpaBHUBAET pa3Hble MPeI00yUeHHBIE MOIEIH 0] KOHKPETHYIO 3ama4y. [IpoBoaut transfer learning Ha cBomx
JMaHHbIX. ONTUMH3UPYET TUIEpIapaMeTpsl Ajis yaydiieHus kadectBa. Co3aeT CIoKHbIC MaluIaiiHbl ayrMeHTAInH
(albumentations). YMeer pabotarh ¢ BUIEO: M3BIEUEHHE KaIpoB, 00pad0OTKa BPEMEHHBIX IIOCIIENOBATENLHOCTEH MyTEM TIPUMEHEHHMSI
CNN+RNN, 3D CNN.

Baapers

HaBBIKAMU MPUMEHEHHS 3HAHUWA U YMEHUH

MIK-12.2. OnpeneJisier CTEK TEXHOJIOTHI, METO0B U AJTOPUTMOB /ISl IOCTPOEHH S MPOAYKTOB ¢ 00pa00TKOIi ecTeCTBEHHOr0
s13bIKA (ANAJIOTOBBIE CHCTEMbI, BOIIPOCHO-OTBETHbIE CHCTEMbI, PEKOMEeH/IaTeIbHbIe CHCTEMbI U T.[1.)

3HaTh

AHanu3 n300pakeHu .

Ymers

IonrMaeT IPUHIMITEI IPEICTABICHUST M300pakeHNH ¥ KOTUPOBaHUS IBETA; MPUMEHSET (GHIbTPAIMIO H300paKEHUI, BKITIOUAs
4acToTHYIO; Bnaseer anmaparoM MaTeMaTHUeCKOH MOpdoorum;

[Tonnmaet 6a30BbIe 3a1a4n aHATM3a U300PAKEHUH - Kiaccu(UKaIys, 1eTeKus, cerMmeHTanus. [IpuMeHseT n3BeCTHbIE apXUTEKTYphI
ueipounbix ceteit (CNN) B perreHry MpoCThIX 3a7a4 paciio3HaBaHus H300pakeHuii" "PaspabaTbiBaeT alropuTMbl CETMEHTAIMN
U300pakeHuil (pajielicHIe-CIIUsIHHE PETHOHOB, HOPMaIM30BaHHbIH pa3pe3 rpada, mean shift), Bkirouas ceMaHTHUECKYIO
CerMEHTaIHIO; IpUMeHseT nmpeodpasoBanne Xada u RANSAC; npuMeHsieT aaropuTMbl JeTEeKINU XapaKTePUCTHYESCKUX TOUYEK
(metexrop Xappuca, nerexrop @ecraepa, SUSAN, 6110661, DOG); mpuMeHsIeT ie CKpUIITOPHI n300pakeHuit, Hampumep, SIFT
HeiipoceTteBble apxuTeKTyphl ITst aHanu3a nzobpakennit VGG, Inception, ResNet, EfficientNet u T.1. oco6ennoctn o6yuenus u
nooOyuenus. Apxutektypbl FCN n Unet B 3agayax cermenTanuu, GpyHKIMU OTEph TS 3a1a4u cerMeHTaui. OJHOCTaquiiHbIC
(SSD, YOLO) u ayxcraguiinsie (FASTER R-CNN, Mask R-CNN) metekTops! B 3aauax AeTeKIHH, (yHKIUI TOTEPh B 3a1a4e
JICTEKIIUH.

Baanern

HaBbIKAMU MPUMEHEHUS 3HAaHUH 1 YMEHUH

IIK-12.3. Pa3zpataTbiBaeT 1 O0TJIAKUBAET NMPHUKJIAJAHbIE PellIeHHs Pa3HOil CJI05KHOCTH U U1l PA3HOI0 KPyra KOHeYHbIX
MoJIL30BaTelIeil ¢ UCNO0JIL30BAHHEM si3bIKa MporpamMmMmupoBanus Python, Tectupyer, ncnbIThIBaeT U OLEHUBAET KAYECTBO
TaKHUX peleHui

3HaTh

AHanus Buzeo.

Ymers

Vmeer npumensite crangaprasie apxurektypsl CNN (ResNet, EfficientNet, YOLO) st 6a3oBsix 3amay CV (knaccubukarms,
JIETEKINs, cerMenTanust). Micmoms3yeT rotoBsie peannsarmu u3 6udmnorek (OpenCV, TensorFlow/PyTorch, Hugging Face).
[TpoBoauT 6a30BYIO AyrMEHTALMIO M HOPMAIH3ALMIO H300paXEeHN. YMEET OLCHMBATh KAYE€CTBO MO CTaHIAPTHBIM METPHKAM
(accuracy, mAP, loU).

Baaners
HaBbIKaMU NPUMEHEHMS 3HAHUHA U YMEHUU

IK-12.4. OcymecTBjsieT BLIGOP MHCTPYMEHTOB pa3padorku Ha Python, npuemieMbIX 1Jis1 cO3AaHUSI NMPUKJIATHON CHCTEMBbI
00padOTKM HAYYHBIX JAHHBIX, MALIMHHOI0 00Y4YeHHUs U BU3YAJTU3AIUHU C 32JaHHBIMHU TPEOOBAHUAMU

3HaThb

Ymern

Baanern

IIK-13: Cniocoden npuMeHsITH U (WJK) pa3padaTbiBaTh reHepaTuBHbIe Moaeau u BAM




TIK-13.1. 3HaeT apXUTEKTYphl FeHePATUBHBIX MoJeJeii

3HaTh

BermoMoraTensHbIe TOX0/1bI. DTalbl Pe100padOoTKH TEKCTOB.
YMmernb

npeao0pabaTeIBaTh TEKCT

Baapernb

Brnazeer kiaccnueckuMU HHCTPYMEHTAMHU MTAPCHHTA TEKCTOB: PETYIISPHBIC BBIPAKEHUsI, TOKCHU3AIMs, MOP(]OIOrnieckuii ananms,
CHHTAKCUYECKU aHaM3 BiiajgeeT MHCTpyMEHTaMH IPaMMAaTHYECKOr0 pa3dopa CTPYKTYPUPOBAHHBIX U C1a00-CTPYKTYPHUPOBAHHBIX
TEKCTOB, CITOCOOEH HamucaTh CBOM mapcep. Bianeer nHCTpyMeHTaM# pa3METKH TEKCTOBBIX JTAHHBIX MU ()OPMHUPOBAHUS CIIOBapeH.

IIK-13.2. OuennBaeT NpoM3BOAUTEIbHOCTh TeHEPATHUBHBIX MoOJeJIei

3HaTh

T'eneparust MpU3HAKOB O TEKCTY.

Ymers

TIpumensieT IpoCTEHIIie KIACCHIECKUE MOEIH TS U3BICUCHHMS TIOJIE3HBIX MPU3HAKOB U3 TEKCTOB: Memiok ciios, TF/IDF,
JIATEHTHBIM ceMaHTHYeCKui aHaiu3. IloHMMaeT OCHOBHEIC APXUTEKTYPhI CCTCI;’I, HCIOJB3YHOIUECA AJI1 BEKTOPU3ALUU TCKCTOBBIX
manaeix: Word2Vec, Doc2Vec, Glove, FastText, pekyppeHTHBIE HEHPOHHBIE CETH U CETH-TPaHC()OPMEPHI (SHKOIEPHI).
CaMOCTOATETBHO HAXOAUT MOIXOJSIIIYI0 MOJIEIh ISl BEKTOPH3AI[MK TEKCTOBBIX JaHHBIX B OTKPBITHIX HCTOYHHKAX W MIPUMEHUTD &
JUTSI TIPAKTUYECKOH 3a1aqu.

Baapers

HaBbIKaMU NIPUMEHEHHUS 3HAaHUN U yMEHUI

IIK-13.3. [lonuMaeT poJib JATEHTHOI0 IPOCTPAHCTBA B FeHEPATUBHBIX MOJIe/IAX

3HaThb

YMmern

Baagern

TIK-13.4. IIpoBoanT BaJauIalUI0 U TECTUPOBAHHE ITeHEPATUBHBIX MoJieJIeil

3HaThb

YMmerh

Baaners

IIK-13.5. OuenunBaer 3alMIIEHHOCTH Moleleil reHepanun

3HaTh
YMmeTh

Baapernb

ITK-14: CriocoGeH ynpaBJisiTh MPOIECCOM KHU3HEHHOT0 nuKjiIa MU -npoayKTa 1 pyKOBOAUTH PadoToii KOMaH/IbI MPOEKTA B
ooaactu UU

IIK-14.1. OcyuiecTBJjisieT 3anycK U BeJeHHe nMpoekTa B odactu UU, B ToM 4nciie IVIAaHUPOBAHUE U KOHTPOJIb 32124, OLlEHKY
pecypcoB

3HaThb

CIOCOOBI ¥ BAPHAHTBI PUMEHEHHSI KJIACCHYECKUX METOIO0B U MOJIEJIei MAIIMHHOTO O0yUYeHHs B 337]a4aX UCKYCCTBEHHOT O
HMHTEJUIEKTa

YMmernb

MIPUMEHSTh U 000CHOBBIBATH BHIOOP KOHKPETHBIX METOJOB M MOJIEIIC MAITMHHOT0 O0YUEHUS, a TAKXKE UX IMapaMeTpoB B
3aBHCHUMOCTH OT CHEHU(DHUKH 3a/1a4M U TaHHBIX

Baaners
BJIaJICTh HAaBBIKAMH NMPHUMEHEHUSI METO/IOB M MOJIeTICH MallIMHHOTO 00YYCHUS B 3a/1a4aX UCKYCCTBEHHOTO MHTEIUICKTA C YUETOM HX
crienup UKy

|HK-14.2. KoopauHupyeT u KOHTPOJIUPYeT padoTy KOMAH MPOEKTA C HeJbI0 JOCTH:KeHHs 00IIUX 1eJiell mpoeKTa




3HaThb

KJIACCHUECKUE METO/IbI U MOJICIIA MAIIMHHOTO OOYUYCHHMSI, UCIIOb3yeMbIe ISl 00eCIeUeHHs TOCTIKUMOCTH () YHKIIMOHAIBHBIX
XapaKTEPUCTUK CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA

Ymern

MPUMEHSTH KITACCHUECKHE METOBI ¥ MOJICITH MAIIIMHHOI'O0 00yYEeHHS B KOHTEKCTE PACITO3HABAHKS U OMPEICIICHHS TPAKTHUECKUX
3a/la4 B TePMHUHAX O0YUYCHHUS HA YACTHUHO PAa3MEUCHHBIX JAHHBIX, OMPEICIATh U ()OPMYITHPOBATh MPAKTUYECKYIO 3a/1a4y B TEPMHHAX
3a/laud PaHXUPOBAHUS

Baagern

HaBBIKAMH NMPUMEHEHHUS KJIACCUUECKUX METOMIOB M MOJIeNIeH MAlIMHHOTO 00YYEHUSsI, HCIIONB3YEMBIX ISl 00eCTIeueHHsI
JOCTHXKUMOCTHU (byHKHHOHaJ'[bHLIX XapaKTCpl/ICTI/lK CHUCTEM I/ICKyCCTBeHHOFO HWHTCJUICKTA, BKJIFOYas HaBbIKHU l'[pI/IMeHCHI/Iﬂ
CTaHJIAPTHBIX METOJIOB JUIsl pa0OThI C MTAHHBIMU U 00YYCHHSI MOJICJICH C UCIIOIb30BAHUEM HEIOIHOW Pa3METKU, METOIAMHU
pamXUpOBaHUs (C IPUMEHEHHEM TOYEYHOTO 01X 0/1a)

IIK-14.3. KouTpoaupyeT peaju3alnuio NPoeKTa B COOTBETCTBHM C Pa3padoTaHHON apXUTEKTYpOii npoeKkTa

3HaTh
YMmeth

Baanersb

I1K-14.4. PykoBoauT npoBepKoii padoTocnoco0HOCTH MPOrPaMMHOr0 odecneyeHust

3HaTh

Ymernb

Biaanern

IIK-14.5. Opranu3syeT BHeJpeHHe U CONPOBO/IeHUEe Pa3padoTaHHOI0 IPOrPAMMHOI0 ofecneyeHust

3HaThb

Ymern

Baanern

IIK-15: Cniocoden npuMeHSITh sI3bIK NporpamvupoBanusi Python s pemenus 3anau B o61actu UU

IIK-15.1. Pa3pa6aTbiBaeT H OTJAKHBAET NPHKJIA/HbIEe PellleHUs PA3HOMN CJI0KHOCTH M VISl PA3HOI0 KPyra KOHe4YHbIX
MOJIL30BaTeJIel ¢ HCI0JIb30BAaHHEM sI3bIKA MporpaMmMmupoBanus Python, TecTupyer, HCIBITEIBAET H OLEHUBAET KAY€CTBO
TAKHUX pelIeHui

3HaTh
3HaeT OCHOBBI CHHTAKCHCa A3bIKA, MUIIET HEOOJBIINE CKPUIITHI JIIst ABTOMATH3AIUH PYyYHOI paboThl 10 00paboTKe HEOOIBIINX
00BEMOB JTAHHBIX C TOMOIIBIO BCTPOSHHBIX MOIYJIEH U BHEITHUX OMOIMoTeK (CSV, jSon, requests).

Ymernb

Hcnonb3yeT 0COOEHHOCTH BUPTYaibHON Mamunel Python (nanpumep, GIL), pazpabaTsiBaeT OHOMHOTEYHBINH KO/ 0OIIETO
HOJI30BAHMS, & TAKKE JOKYMEHTALHIO K HeMy. [IpoduiiupyeTr 1 onTuMU3UpyeT npuiokeHust Ha Python, ucronbs3ys BCTpoeHHbIE
UHCTpYMEHTHI (Harnpumep, CPython).

Baagernb

Brnaneer ocCHOBHBIMH OMOIHOTEKaMH JUTS BHIIONMHEHNS OOJIBIIMHCTBA PYTHHHBIX 33/1a4 B KPYITHBIX IIPOSKTaX: BBOJ-BHIBO],
cepepHoe nporpammupoBanne (FastAPI, Flask, Django REST Framework), nmpumenenne MHOTOmoTogHOCTH (MOmyab threading).
CaMOCTOSATEbHO yIaCTBYET B pa3pabOTKE CEPBEPHBIX MPUIOKEHUH U HX MOICPIKKE

IIK-15.2. OcymecTBsieT BbIOOP HHCTPYMEHTOB pa3padorku Ha Python, npuemiembIx 1/ cO31aHUS NPUKJIATHOI CHCTEMBbI
00padoTKH HAYYHBIX JTAHHBIX, MAIIMHHOr0 00yYeHHsI U BU3YAJIM3ALUH C 32JaHHBIMHU

3HaTh
3HaeT U MPUMEHSICT OCHOBHbIEC OUOIMOTEKH TSl Hay9IHBIX BBIUMCIEHuUH, Takie kak NUmPy, SciPy u Pandas
3HaeT M MPUMEHSIET OCHOBHBIE OUOIMOTEKH ISl BU3yaIn3allii JaHHbIX, HanpuMep, Matplotlib u Seaborn

Ymernb

OnTuMHU3MpYET KOJ C UCIOIB30BAaHUEM OMONINOTEK AJIsl HAYYHBIX BBIYMCIICHHH

3HaeT U MpUMEHseT OHOIMOTEKH MAIIMHHOTO 00yJYeHH s, B TOM YHCIIE TIy0OKoro o0y4eHus, takue Kak Scikit-learn, PyTorch u
TensorFlow. Ymeer paspabarsiBath COGCTBCHHBIE KOMITOHEHTHI JJIsi OUOIMOTEK MAIIMHHOTO O0YYEHHUS ¢ YIETOM WHTETPAIUH C
HUMH

Baagers
HaBbIKaMU NIPUMEHEHHUS 3HAaHUN U YMEHUI

IIK-16: Cnocoben npumMeHATh JVM-coBMecTHMBbIE SI3bIKH NPOrpaMMHPOBAHMS ISl pellieHus 3a4a4 B o0.1actu A




IIK-16.1. PazpabdaTbiBaeT U 0TJIAKMBAET NPUKJIAJAHbIE PEIICHHs PA3HOT0 YPOBHS CJI0KHOCTH M /IS LIMPOKOI0 KPyra
KOHEYHBIX MO0JIb30BaTelell ¢ ucnojb3oBanueM JVM-cOBMeCTHMBIX SI3bIKOB MPOrPaMMHPOBAHHUS, TECTUPYET, HCNIBITHIBAET H
OLIEHUBAET KAYeCTBO TAKUX peleHui

3HaTh
Java juis cepBepHBIX MPUIOKEHHH, ycrpoiictBo JVM

Ymersn

ITpumensieT ocHOBHbIE OUOIMOTEKH VIS pELIEHUs] PYTHHHBIX 3a/lad B CEpPBEPHOM MPOrpaMMHUPOBAaHUU: BBOA-BBIBOI, IPHMEHEHNE
IPOCTEHIINX IPUMUTHUBOB MHOTOIIOTOUHOIO IPOrpaMMUPOBaHUs, UHTErpalys ¢ 6a3aMu JaHHbIX. [loHUMaeT Mozenb namsTu Java u
CIOCOOCH MOAICPIKUBATH MIPUIIOKEHHUS C BBICOKAM MApauIeIM3MOM B KOHKypeHIueil. [IoHnMaeT aaropuTMel cOOpKH Mycopa U
CIOCOOCH ONTUMH3HPOBATH COOPKY Mycopa

Baanern

HaBbIKAMU NIPUMEHEHUS 3HAaHUN U yMEHUI

I1K-16.2. Pa3pabaTbiBaeT U NOAAeP:KUBAET CHCTEMbI 00Pa0OTKH 00JIbIINX JAHHBIX PA3JINYHOI CTeNeH! CI0KHOCTH

3HaTh

Java it GonbIIMX TaHHBIX

Ymers

PaspabarsiBaer u nmopnepxkuBaet npoctsie ETL anropurmel B naimiaiiHax o6paboTku qaHHbIX DB PEKTHBHO IPHUMEHSICT
(hperMBOPKH IS TTaKeTHON 00paboTku mamubix (Spark, Mapreduce) u aganTupyeT aaropuTMbI ISl BBIYHCICHHH Ha MajIbIX 00beMax
JIAHHBIX 101 OOJbIIME TaHHBIE. BiameeT HHCTpyMEHTaMK OpraHu3aiii motokoBbix Beruncienuit (Kafka, Flink) u uarerparwm ¢
ananmutaeckumu BJI (ClickHouse, Greenplum)

Baanern
HaBBIKaMU MIPUMEHEHUS 3HAHUWA W YMEHHM

IIK-17: Cnioco0eH npuMeHSITh sI3bIKU NporpammupoBanus C/C++ nis peueHus 3aga4 B odsnactu U

TIK-17.1. PazpabaTbiBaeT U oTJIakuBaeT IQ(PeKTHBHbIE MHOTONOTOYHBIE pemienns Ha C++, TecTUPYeT, HCHBITHIBAET U
OLICHUBAET Ka4eCTBO TAKHUX pelleHHit

3HaTh
3HAEeT OCHOBBI CHHTAKCHCA S3bIKA.
3HaeT 00IIKe IPUHIIKIIBI apaJUIeIbHBIX BRIYMCICHUI U MOHUMAET MPOOJIeMbl, BO3HUKAIOIINE TIPH paclapaUICIMBAHIK aJITOPUTMOB.

Ymersn
TIpoBouT pacnapaiieuBaHue POCTOro anroputMa ¢ npumenenueMm OpenMP, crannaptabix 6ubnmorexk C/C++ wau ap.

Baaners
HaBBbIKAMU NIPUMEHECHHUS 3HAHUH U YMEHUHU

IIK-17.2. Pa3zpabaTbiBaeT u oTiaxxuBaeT pemiennss Ha C++, ucnosan3yomue GPU u FPGA nast maccoBoii mapansenusanuu
BbIYHCJEHUH B paMkax o0meii cuctemsl MU, ¢ npuMeHeHHeM KaK roToOBbIX pellieHHi, TAaK U pa3padoTKoil cBOMX

3HaTh

3HaeT ocHOBHI cuHTaKkcuca si3bika C/C++, ocHOBBI mocTpoeHus cucteM MU, ob1ine NpHHIUIIBI HapaJUIeIbHBIX BBIYUCICHHUH.
Ymers

IToHrMaeT BO3MOXKHOCTH ¥ OrpaHHYCHUs ucronHeHus nporpamm Ha GPU u FPGA.

VYwmeer ucnonb3oBars roroBeie dpeiimBopku MU (PyTorch, TensorFlow u mp.)

Baapers
HABBIKAMU MPUMEHEHHS 3HAHUWA U YMEHUM

MK-18: Cnocoden pa3padaTbIBaTh TPeOOBaHNS, MPOEKTHPOBATH W BBINMOJIHATH MPOrPAMMHYI0 peajin3anuio H TeCTHPOBATH
NporpamMMHoe obecnevyeHue

IIK-18.1. Anvanu3upyet Tpe6OBaHUsI K MPOrpaMMHOMY oOecrie YeHHI0

3HaTh

METOJIbI aHaNi3a TpeboBaHui K pa3padarbiBaeMomy 110
Ymerb

aHAITM3UPOBATh TPeOOBaHUs K pazpabaTeiBaecMomy 10
Baanernb

HaBBIKAMU MPUMEHECHUS 3HAHUN ¥ YMCHU N

ITK-18.2. Pa3pa6aTbiBaeT TexHUYeCKHe ceNH(UKAIUA HA IPOrPAMMHBIE KOMIIOHEHTHI

3HaTh

CTaHJAPThl TEXHUYECKUX CleNU(pHUKALMI Ha IpOrpaMMHbIE KOMIIOHEHTBI
Ymernp

pa3pabaTeIBaTh TEXHUYECKUE CTIeNU(UKANN HA IPOrPaMMHBIC KOMIIOHEHTHI
Buagers

HaBbIKaMU NIPUMEHEHHUS 3HAaHUN U yMEHUI




IIK-18.3. IIpoexkTHpyeT NporpaMMHoe ofecrieyeHue U BHINOJIHSAET €ro MPOorpaMMHYI0 peajn3anuio

3Hatb

TEXHOJIOTMU IPOSKTUPOBAHUS ITPOrPAMMHOI0 00eCTIeYeH . COBPEMEHHBIE S3bIKK U CHCTEMBI IIPOrPaMMUPOBAHHS
Ymersn

BBITIOTHATH IPOSKTHPOBAHUE U MIPOrPAMMHYIO PEATTH3aLHIO0 IPOrPaMMHOT0 00eCTIeUeHHs

Baaners

HaBbIKaMU MPUMEHEHUS 3HAHUNA U YMEHUH

ITK-18.4. BoinoHsieT onpe/ieieHle U ONKUCAHNE TECTOBBIX C/Iy4aeB

3HaTh

METOJIMKY ONPE/IEICHUS U ONIMCAaHUS TECTOBBIX CIIy4aeB
Ymers

OTIPE/ICIIATh U ONMHCHIBATH TECTOBBIE CITydan

Baanern

HaBBIKAaMU MPUMEHEHHS 3HAHUNA U YMEHUH

IIK-18.5. IIpoBoauT TecCTHPOBAHHUE 110 PA3PAGOTAHHBIM TECTOBBIM CIy4asiM

3HaTh

MeTob! TecTupoBanus 110

Ymers

npoBoauTh TecTrpoBanue [10 o pa3paboTaHHBIM TECTOBBIM CITydasiMm
Baapers

HaBBIKAaMU MPUMEHEHHS 3HAHUWA U YMEHUH

TIK-18.6. IlpoBoanT aHa/u3 pe3y1bTaTOB TeCTUPOBAHUS

3HaThb

METO/IbI aHAJIN3a PE3YAbTATOB TECTHPOBAHHUSI
Ymern

MPOBOJIUTH aHAJIN3 PE3YJIHTATOB TECTUPOBAHUS
Baanern

HaBBIKAMU MMPUMEHCHUS 3HAHUN U YMCHUN

IIK-19: Cniocoden ynpapJsiTh mpoiueccoM :ku3HeHHoro uukia UU-npoaykra

TIK-19.1. ITog6upaer MeTomo/0rui0 ynpasjenus npoekramu ¢ UM noa orpaHuveHns 3a1a4u U pecypcHoe odecrieyeHue u
opraHusyert npouecc pa3padorku cucremsl MU no BbIOpaHHON MeTO10/I0THH

3HaTh
Bbusnec-ananus, coop 6uzHec-TpeboBaHmiA, paboTa cO CTEHKXOJIepaMy U JOMEHHBIMH CIEIHAINCTAMU
C6op ¥ aHaIN3 TEXHUYECKUX TPeOOBaHMIA, yuacTHe B pa3pabOTKe TEXHUUECKOTO 3a/IaHus Ha pa3paboTky cucrem N

Ymersn

OnpenenseT 1 Gopmanuzyer npodieMy MpeaMETHON 00JIacTH, pEeUIeHHEe KOTOPOi TpeOyeT MPUMEHEHHS UCKYCCTBEHHOTO
HUHTCIIJICKTa

IIpoBoaut aHanu3 TpeOoBaHU# (pa3pelieHre NMPOTHBOPEUHA, TPUOPHUTE3AlIKs) B TIaHE BHIOOPA TEXHOIOTHIA

Baanern

IK-19.2. OcyuecTBIIsieT 3ayCK U BeJeHUe MPoeKTa B odsacTu U, B TOM 4Ynciie IVIAHUPOBaHNE U KOHTPOJIb 33124, OLIEHKY
pecypcoB

3HaTh

Ipunnune! npoextupoBanus MU cucrem, BKI0Yas CHCTEMBl MALIMHHOT'O O0YUCHHSI.

PasBurue apxutexrypsl cucrembl M Ha 3Tanax KM3HEHHOro LUKJIA. BBI30BBI MacITAOMPyeMOCTH U IPOU3BOJUTEIEHOCTH
Ymers

Omnpenensiet apxurektypy U, monxonsl K IpOeKTUPOBaHHIO, BBIOOP MoaXosmero creka texnonoruid MU mis RnD u
MPOMBIIIUICHHOHN pa3paboTKu

Baaners

HaBBIKAaMU MPUMEHEHHS 3HAHUNA U YMEHUH

K-19.3. anaBJmeT TpeﬁOBaHHﬂMH K CUCTeMaM UCKYCCTBCHHOI'O MHTE/UVIEKTAa, B TOM YHCJI€ ONPEACTAECT METPUKHA KaveCTBa
U NMpaBUJIA UX IPUMCHCHHUSA U OLCHKH

3HaTh
YMmeth

Baapersb

IIK-20: Brageer HAaBbIKAMH HCHOJIb30BAHUA PA3JIMYHBIX TEXHOJOTH Pa3padoTKU MPOrpaMMHOI0 00ecneYyeHusi, BKJIYas
COBpEeMeHHBbIE

ITK-20.1. PykoBoauT npoueccomM pa3padoTKu MPOrpaMMHOro odecrneyeHust




3HaThb
YMmerh

Baanern

HaBbIKaMU IPUMCHCHUA 3HAHUN U yMeHI/Iﬁ

OpraHU30BBIBATH MPOLIECC pa3pabOTKU MPOrPaMMHOT0 00eCIeYCHHUs

METOABI MPOCKTUPOBAHHUS IIPOTrPaMMHOTO obecIieyeHus 1 ero MpOrpaMMHYI0 pc€ain3alun

IIK-20.2. PykoBoauT npoBepKoii paboToCn0ocOGHOCTH MPOrPAMMHOI0 o0ecneyeHnst

3HaTh

YMmerh

Baagern

HaBbIKaMW NIPUMCHCHUA 3HAHUN U yMeHI/Iﬁ

0a30BbIe CITOCOOBI IPOBEPKU PAOOTOCIIOCOOHOCTH MPOrPAMMHOI0 00ECIICUEHHs, a TAK)KEe HAHOOIee MPOCThIE CIIOCOOBI MHTETPALIHH
MPOrpaMMHBIX MOJyJel 1 KOMIIOHECHTOB

OpPraHHU30BBIBAThH MPOBEPKY PabOTOCIOCOOHOCTH U PeakTOPUHT KojJa MPOrPaMMHOI0 00eCIeUeHHs, HHTEIPALIMIO ITPOrPaMMHBIX
MOJyJICH U KOMIIOHEHTOB Pa3H000pa3HbIX WH(OPMAI[HOHHBIX CUCTEM JIJIsl OOJBIIMHCTBA IJIAT(OPM M ONEPAITMOHHBIX CHCTEM

IIK-20.3. Opranu3syeTt BHeIpeHHe U CONPOBOKAeHHE PA3PAGOTAHHOI0 MPOrPAMMHOI0 o0ecrevyeHust

3HaThb

YMmeth

Baanern

HaBbIKaMW NIPUMCHCHUA 3HAHUN U yMeHI/Iﬁ

METOMDOJIOTHIO BHCAPCHUA U COITPOBOXKACHUA IIPOrpaMMHOI0 obecrieyeHus

OpPraHHU30BBIBAThH Pa3pabOTKy, TOKYMEHTHPOBAHHE BCEX HACTPOCK, CO3IaHNE CUCTEMBI TOAACPIKKHA M aICKBATHOTO O0YUICHHS
IOJIb30BaTENCH

IIK-20.4. PykoBoauT pa3padoTKoii MPOEKTHOI U TeXHNYeCKOil TOKYMEHTAllul HA KOMIILIOTEPHOe MPOrpaMMHoOe ofecrnieyeHue

3HaThb
YMmernb

Baagern

HaBBIKAaMU MPUMEHEHUS 3HAHUWA W YMEHUM

CraHnapTsl pa3paOd0TKH MPOCKTHOW U TEXHUYECKOM TOKYMEHTAIIMH Ha KOMIIBIOTEPHOE IPOrpaMMHOE 00ecIiedeHne

YIIpaBJIATH MMPOUECCOM pa3pa60TI<H HpOCKTHOﬁ U TEXHUYESCKOMN JOKYMCHTAIIUU Ha KOMITBIOTEPHOEC IMMPOrpaMMHOC obecrieucHue

B pe3syJibTaTe 0CBOCHUS NPAKTHKH 00y4alOLIUiicsl N0JKeH

3.1|3uarTn:

3.1.1|mpuHIUIEl pabOTHI IPOrPAMMHO-ANIIAPATHOr0 00SCICUEHUs, HEOOXOUMBIC IS €r0 UCIIOJIb30BAHMUS, Pa3padOTKU U
conpoBoxaeHus cucrem MU

3.2|YMeTh:

3.2.1|npuMeHATh COBpEeMEeHHBIE HHCTPYMEHTAIBHBIE CPEICTBA B CBOSH PO eCCHOHATIBHON eSITEIbHOCTH

3.3|Baagern:

3.3.1|HaBbIKH ITPOBEACHHS UCCIIEIOBaHUI U pa3paboTOK B 001aCTH HHPOPMATHKH, BEIYUCIUTEILHON TEXHUKH U cucteM MU

4. CTPYKTYPA U COJAEP/)KAHUE TPAKTUKHA

IIPAKTUKHU.

Bri6op, coriacoBanue ¢ mpohuiIbHON
opranuzauueit u yrsepxaenue temol BKP (na
OCHOBE COTJIACOBAHHOT'O C SIKOPHBIM
WHLyCTPHUAJIbHBIM ITAPTHEPOM U YTBEPIKIEHHOT O
nepeyrs Tem BKP no nanpasnennro 09.03.04

Kon HanmeHnoBanue pasienoB u TeMm /Buj 3auaTusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
| 3AHATHS Kvpe 187001 KOHTDOJISA |

Paznen 1. Opranu3anuoHHbIN dTAN

11 OpranuzanuonHsii atan /Tema/ 8 0

1.2 OpraHu3aiioHHOe COOpaHUE CTYJCHTOB C 8 2 JI1.1J11.2 Becena o
PYKOBOAMTEIISIMU MPAKTUKH OT YHUBEPCUTETA U JI1.3 J11.4 MaTepuairy
pykoBoautenaem OITOTI. JI1.5 J11.6
3akIroueHue IOroBopa Ha MPOX0XACHUE JI1.7 J11.8
MPaKTUKH ¢ IpoduIbHOM JI1.9 JI1.10
OpraHm3alel-uHAYCTPHUATBHEIM TAPTHEPOM, JIT11JI12.1
YTBEp)KACHHE TIPHKa3a Ha MPOXO0XKIACHUE JI2.3J13.1 JI3.2




1.3 Conepxanne: JI1.1 J11.2 becena o
1. Texauyecknii Opu(UHT C UHAYCTPHATBHBIM JI1.3 J11.4 Marepuany
MapTHEPOM: JI1.5 J11.6
- Nzy4yenue npeaqMeTHoOH 00nacTi u Gu3Hec- JI1.7 J11.8
MPOIIECCOB KOMITaHUU-TIApTHEPA JI1.9 JI1.10
- AHanu3 TEXHOJIIOTHYECKOro CTeKa U JI.11J12.1
HHPpaCTpYKTYpHI s pa3padborku NN -perrennii JI2.3J13.1 JI3.2
- ®OpMyYIIHPOBKA TEXHUIECKOTO 33/IaHHs Ha 25
pa3paboTKy/uccie10BaHue
2. ®opMHUpPOBaHUE METOAOIOTUIECKOM Oa3bl
- O630p COBpEMEHHBIX TOAXO0I0B K PEIICHHIO
MOCTaBJICHHOM 3aa4un
- M3y4enne aHamornyHeIX KeicoB U best practices
B UHAYCTPUH
- ®opMHpOBaHUE THIIOTE3 U ITTAHUPOBAHUE
JKCHEPUMEHTAIILHON paboThI
3. OpranuzanonHoe oopmieHue
- 3aKkperuieHue 3a CTYJICHTOM IIPOEKTa U MEHTOpa
OT KOMIIAaHUU
- CocraBiieHue MHIUBUAYAIBHOTO IUTaHa PAOOTHI C
yueToM BeIOpaHHOM Tembl BKP
- CornacoBaHue perjaMeHTa B3auMOJCHCTBHS C
HHIYCTPUATBHBIM TAPTHEPOM
/NDP/

Paznen 2. UnauBuayaibHoe 3aaHue

2.1 MupusuayansHoe 3aaanue /Tema/

2.2 [TpubsiTHE Ha 6a30BOE NMpEAIPUATHE IS OIlK-1.1-3 JIL.1J11.2 Becena o
MIPOX OXIECHUS IPAKTUKY, 03HAKOMJIEHHE C MECTOM OIIK-1.1-Y JI1.3J11.4 MaTepHany
U YCIIOBHUSMH PabOThI, TPOXOXKICHHE OIlK-1.1-B JI1.5 J11.6
HEOOXOJJUMBIX HHCTPYKTXKCH, alanTaIust K OIlK-1.2-3 JI1.7 J11.8
YCIIOBUSIM TPYHAOBOr0 KoJuiekTuBa. /MOP/ OIlK-1.2-Y | JI1.9 JI1.10

OIIK-1.2-B | JI1.11J12.1
OIIK-2.1-3 |JI2.3J13.1 JI3.2
OIlK-2.1-Y 2435
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
OIlK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
OIIK-4.1-3
OIIK-4.1-Y
OIIK-4.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-3.1-3
MK-3.1-y
I1K-3.1-B
[1K-4.2-3
[K-4.2-y

[1K-4.2-B




2.3

Henocpencreennas pabora o cbopy marepuana
JUTSL BBITIOJTHEHHS! BBITYCKHOM KBaNH)UKamOHHOM
PabOTHI U MOXKET 3aKJII0YaThCS B aHAIN3E
JIUTEPATYpPHI 0 TEMATHKE PabOThI

1. Pa3paborka npororuna UM -cucremsr

- COop ¥ aHaNK3 TaHHBIX MPeNIpUATHA-IapTHEPa
- [IpoextupoBanne apxutekrypsl M -pemenns

- Peanuzanust u onTUMU3aIus aNropuTMOB
MAIIMHHOTO 00YyUCHHUS

2. VHTerpanus u TeCTUpOBaHKE

- Anantanys peueHust K nHpacTpyKType
KOMITaHUH-TIapTHEpa

- [IpoBeieHre UHTErPAlIMOHHOTO TECTUPOBAHUS

- OnTUMU3ays IPOU3BOUTEIBHOCTH CHCTEMBbI
3. Banmmpanus pe3ynbTaToB

- [IpoMblIIIICHHBIC UCTIBITAHUS PELICHUS

- CpaBHHTENIBHBIN aHAIN3 C CYILECTBYIOIIUMHU
MOIXOJlaMH

- [loaroroBka orvera 1o 3¢ (HEKTUBHOCTH PELICHHS
/NDP/
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OIIK-1.1-3
OIlK-1.1-VY
OIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIlK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
OIlK-8.1-3
OIlK-8.1-Y
OIIK-8.1-B
OIIK-8.2-3
OIIK-8.2-Y
OIIK-8.2-B
IK-7.1-3
MK-7.1-y
IK-7.1-B
IK-7.2-3
MK-7.2-y
IIK-7.2-B
IK-7.3-3
IK-7.3-y
IK-7.3-B
OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIlK-3.2-3
OIlK-3.2-Y
OIIK-3.2-B
OIlK-4.1-3
OIIK-4.1-Y
OIIK-4.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIlK-5.3-3
OIIK-5.3-Y
OIIK-5.3-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIlK-7.2-3
OIlK-7.2-Y
OIIK-7.2-B
MK-1.1-3
MK-1.1-y
I1K-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B
MK-2.1-3
MK-2.1-y
I1K-2.1-B
IK-2.2-3
[K-2.2-y

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7 J11.8
JI1.9 J11.10
JI1.11J12.1

JI2.3J13.1 JI3.2

becena o
MaTepuany




I1K-2.2-B
IK-3.1-3
IK-3.1-Y
[1K-3.1-B
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-3.3-3
IK-3.3-Y
IK-3.3-B
I1K-4.1-3
I1K-4.1-y
IIK-4.1-B
I1K-4.2-3
IK-4.2-y
IK-4.2-B
I1K-4.3-3
I1K-4.3-Y
I1K-4.3-B
IK-5.1-3
IK-5.1-Yy
IIK-5.1-B
[IK-5.2-3
IK-5.2-Y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B
I1K-6.4-3
I1K-6.4-Y
I1K-6.4-B
I1K-6.5-3
IK-6.5-Y
I1K-6.5-B
I1K-6.6-3
I1K-6.6-Y
I1K-6.6-B
I1K-8.1-3
IK-8.1-Y
[1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B
I1K-8.3-3
IK-8.3-Y
I1K-8.3-B
I1K-8.4-3
I1K-8.4-V
I1K-8.4-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
I1K-9.2-y
I1K-9.2-B
I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3




I1K-10.3-Y
I1K-10.3-B
IK-11.1-3
MK-11.1-y
IK-11.1-B
I1K-11.2-3
IK-11.2-y
IK-11.2-B
IK-12.1-3
MK-12.1-y
IK-12.1-B
I1K-12.2-3
IK-12.2-Y
I1K-12.2-B
IK-12.3-3
MK-12.3-y
IK-12.3-B
IK-13.1-3
IK-13.1-Y
IK-13.1-B
IK-13.2-3
MK-13.2-Y
IK-13.2-B
IK-14.1-3
I1K-14.1-V
I1K-14.1-B
I1K-14.2-3
IK-14.2-y
I1K-14.2-B
I1K-15.1-3
I1K-15.1-V
IK-15.1-B
I1K-15.2-3
IK-15.2-y
IK-15.2-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B
I1K-16.2-3
IK-16.2-Y
I1K-16.2-B
IK-17.1-3
IK-17.1-y
IK-17.1-B
IK-17.2-3
MK-17.2-Y
IK-17.2-B
I1K-18.1-3
IK-18.1-Y
I1K-18.1-B
I1K-18.2-3
IK-18.2-y
I1K-18.2-B
I1K-18.3-3
I1K-18.3-Y
I1K-18.3-B
I1K-18.4-3
IK-18.4-Y
I1K-18.4-B
I1K-18.5-3
I1K-18.5-Y
I1K-18.5-B
I1K-18.6-3
IK-18.6-Y
I1K-18.6-B
I1K-19.1-3
IK-19.1-Y
IK-19.1-B




I1K-19.2-3
IK-19.2-y
I1K-19.2-B
I1K-20.1-3
IK-20.1-¥y
I1K-20.1-B
I1K-20.2-3
IK-20.2-y
I1K-20.2-B
I1K-20.3-3
I1K-20.3-Y
I1K-20.3-B
I1K-20.4-3
I1K-20.4-Y
I1K-20.4-B




2.4

Amnanu3 coOpaHHOM Ha NpeINpHUsITUN WK Kadeape
MHGOPMAIMH 110 TEMaTHKE  BBIITYCKHON
KBaJIM(UKAITHOHHOMN paboThI C IPUBEICHUEM
MOJTYYCHHBIX PE3YJIbTATOB.

1. lokyMeHTHPOBaHUE U Nepeiada pe3ylibTaToB:
OdopmineHne TeXHHIECKON TOKyMEHTAIUU
Iepenaya NCXOIHOIO KO U JIOKYMEHTAIHH
KOMITaHUH-TIAPTHEPY

IMoaroroBka oTueTa O BHEAPCHUH

2. Onenka 3ppeKTUBHOCTH:

3amuTa pe3ysbTaToB Iepes] KOMUCCUeH ¢
Yy4acTHEM MHAYCTPHAJILHOIO apTHepa
Ionyuenne oOpaTHOW CBS3U OT MEHTOpPa
KOMITAaHUH

OrieHKa MPaKTHYECKON 3HAYMMOCTH paOOThI
/NDP/
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OIIK-1.1-3
OIlK-1.1-Y
OIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIlK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIIK-2.2-Y
OIlK-2.2-B
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
OIlK-8.1-3
OIlK-8.1-Y
OIIK-8.1-B
OIIK-8.2-3
OIIK-8.2-Y
OIlK-8.2-B
OIlK-3.1-3
OIlK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
OIIK-4.1-3
OIlK-4.1-Y
OIK-4.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIlK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIIK-5.3-3
OIIK-5.3-Y
OIIK-5.3-B
OIIK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIIK-7.2-B
IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IIK-1.2-B
IK-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
MK-2.2-y
IIK-2.2-B
IK-3.1-3
IK-3.1-y
IK-3.1-B
IK-3.2-3
IK-3.2-y
I1K-3.2-B
IK-3.3-3
IK-3.3-Y

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7 J11.8
JI1.9 J11.10
JI1.11J12.1
JI2.2 J12.3J13.1
J3.2
93 54 56

becena o
MaTepuany




I1K-3.3-B
IK-4.1-3
MK-4.1-y
[1IK-4.1-B
I1IK-4.2-3
[1K-4.2-Y
I1K-4.2-B
IK-5.1-3
MK-5.1-y
IK-5.1-B
T1K-5.2-3
I1K-5.2-Y
I1K-5.2-B

Pazgen 3. Odopmienne oTyera no pe3yjbTaTamMm
NMPAKTHKHA

3.1

OdopmieHne oTdeTa 1o pe3ylibraTaM MPaKTHKH
/Tema/




3.2

Pazpabotka u corimacoBanue HEOOXOAUMOIT
or4yeTHOU jpokymeHTtanuu /MOP/

OIIK-1.1-Y
OIlK-1.1-B
OIlK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIlK-2.1-3
OIIK-2.1-Y
OIlK-2.1-B
OIlK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
OIIK-6.1-3
OIIK-6.1-Y
OIIK-6.1-B
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
OIlK-8.1-3
OIIK-8.1-Y
OIlK-8.1-B
OIlK-8.2-3
OIIK-8.2-Y
OIIK-8.2-B
IK-7.1-3
IK-7.1-y
IK-7.1-B
IK-7.2-3
MK-7.2-y
I1K-7.2-B
IK-7.3-3
IK-7.3-Y
IK-7.3-B
OIlK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIlK-3.2-3
OIIK-3.2-Y
OIlK-3.2-B
OIlK-4.1-3
OIIK-4.1-yY
OIIK-4.1-B
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
OIIK-5.3-3
OIIK-5.3-Y
OIlK-5.3-B
OIlK-7.1-3
OIIK-7.1-Y
OIIK-7.1-B
OIIK-7.2-3
OIIK-7.2-Y
OIlK-7.2-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
IIK-1.2-B
IK-2.1-3
IK-2.1-y
I1K-2.1-B
IK-2.2-3
[K-2.2-y
IK-2.2-B

JI1.1J11.2
J1.3J11.4
JI1.5 J11.6
JI.7 J11.8
JI1.9 J11.10
JI1.11J12.1
JI2.3J13.1 JI3.2
0192

becena o
MaTepuany




IK-3.1-3
MK-3.1-Y
IK-3.1-B
[1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-3.3-3
IK-3.3-Y
IK-3.3-B
IK-4.1-3
IK-4.1-y
I1IK-4.1-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B
IK-4.3-3
I1K-4.3-Y
I1K-4.3-B
IIK-5.1-3
IK-5.1-Y
IK-5.1-B
TIK-5.2-3
[IK-5.2-Y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B
I1K-6.4-3
I1K-6.4-V
I1K-6.4-B
I1K-6.5-3
IK-6.5-Y
I1K-6.5-B
I1K-6.6-3
I1K-6.6-Y
I1K-6.6-B
I1K-8.1-3
IK-8.1-Y
I1K-8.1-B
[1K-8.2-3
[1K-8.2-Y
I1K-8.2-B
I1K-8.3-3
IK-8.3-Y
I1K-8.3-B
I1K-8.4-3
[1K-8.4-V
I1K-8.4-B
I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
I1K-9.2-V
I1K-9.2-B
I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.2-3
IK-10.2-¥y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y




I1K-10.3-B
IK-11.1-3
MK-11.1-y
IK-11.1-B
IK-11.2-3
IK-11.2-Y
IK-11.2-B
IK-12.1-3
MK-12.1-y
IK-12.1-B
IK-12.2-3
IK-12.2-Y
I1K-12.2-B
IK-12.3-3
MK-12.3-y
IK-12.3-B
IK-13.1-3
IK-13.1-Y
I1K-13.1-B
I1K-13.2-3
IK-13.2-y
IK-13.2-B
IK-14.1-3
IK-14.1-y
I1K-14.1-B
I1K-14.2-3
IK-14.2-Y
IK-14.2-B
IK-15.1-3
IK-15.1-y
I1K-15.1-B
I1K-15.2-3
IK-15.2-y
IK-15.2-B
I1K-16.1-3
I1K-16.1-Y
I1K-16.1-B
I1K-16.2-3
IK-16.2-Y
I1K-16.2-B
IK-17.1-3
MK-17.1-y
IK-17.1-B
IK-17.2-3
MK-17.2-y
IK-17.2-B
I1K-18.1-3
IK-18.1-Y
I1K-18.1-B
I1K-18.2-3
IK-18.2-y
I1K-18.2-B
I1K-18.3-3
I1K-18.3-Y
I1K-18.3-B
I1K-18.4-3
IK-18.4-y
I1K-18.4-B
I1K-18.5-3
I1K-18.5-Y
I1K-18.5-B
I1K-18.6-3
IK-18.6-Y
I1K-18.6-B
I1K-19.1-3
IK-19.1-Y
I1K-19.1-B
I1K-19.2-3




IK-19.2-Y
I1K-19.2-B
I1K-20.1-3
IK-20.1-Y
I1K-20.1-B
I1K-20.2-3
IK-20.2-Y
I1K-20.2-B
I1K-20.3-3
IK-20.3-Y
I1K-20.3-B
I1K-20.4-3
I1K-20.4-Y
I1K-20.4-B

3.3

IMonydeHue OT36IBOB PYKOBOMTEINS OT
YHHBEPCUTETA U PYKOBOIMTEIIS OT MPOQUITbHON
opranuzanuu /KBP/

JI1.1J11.2J11.3
J1.4J11.5 J11.6
JI1.7 J11.8 JI1.9
JI1.10
JI1.11J12.1
J12.3]13.1 J13.2

becena o
MaTepuany

Paznen 4. 3amuTa pe3y1bTaTOB NPAKTHKH

4.1

3ammra pe3ynbTaToB npaktuku /Tema/

4.2

Wnas xonrakTHas pabora /MKP/

8 0,25

JI1.1J11.2J11.3
J11.4 J11.5 J11.6
JI1.7 J11.8 J11.9
JI1.10
JI1.11J12.1
J12.3]13.1 JI3.2

becena nmo
MarepHuany

4.3

Koncynpranuu /Kuc/

JI1.1J11.2J11.3
J11.4 J11.5 J11.6
JI1.7 J11.8 J11.9
JI1.10
JI1.11J12.1
J12.3]13.1 JI3.2

Bbecena no
MaTrepHuany

4.4

3auer ¢ onenkoii /3a0/

8 8,75

JI1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7 J11.8 J11.9
JI1.10
JIT.11J12.1
J12.3]13.1 JI3.2

Omnpoc mo
pe3yimbTaTam
TIPOX 0K ICHHSI
MTPAKTUKHU

S. OHEHOYHBIE MATEPHAJIBI I1IO ITIPAKTUKH

OueHouHble MaTepualbl IPUBEACHBI B IPUIOKEHUH K pabouell mporpaMme NpakTUKU(CM. JOKYMEHT "OLieHOYHbIe MaTepHabl IO
npaxruke "[IpepnunnaomHas npakTuka').

6. YHEBHO-METO/JUYECKOE U HHO®OPMAIIMOHHOE OBECIHHEYEHHUE ITPAKTUKHA

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 JIUTepaTypa

ABTOpBI, COCTaBUTENH

3arnaBue

W3parenbcTBo,
roj

KonnuecrBo/
HasBaHue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roJ HazBanue JbC

JI1.1 |/Tumaer B. B. TIporpaMMHasi HH)KEHEPHS CIOXKHBIX 3aKa3HbIX MporpaMMHbiX  |Mocksa: MAKC [978-5-317-

MPOJIYKTOB : yueOHOE TTocodue Ipecc, 2014, 309|04750-4,
C. http://www.ipr
bookshop.ru/2
7297 .html

JI1.2 |I'punuenxo H.H., Bazbr nannsix. [Iporpammuposanue Ha SQL : yue6. Mocksa: KYPC, |978-5-907535-

Xmpuesa H.U. 2023, 239c.; 77-0,1
TIPHIL.

JI1.3 |I[Iumenos, B. U., CucreMbl HCKYCCTBEHHOI'O HHTEIUIeKTa. IHCTpyMEeHThI CaHkr- 978-5-7937-

Hebaes, U. A. pa3paboTku. DKCIEepPTHBIE CHCTEMBI : yueOHOe IToco0ue IletepOypr: 2236-0,
Cankr- https://www.ip
IerepOyprekuit  |rbookshop.ru/
rocymapcrBenn  |140174.html
Bl YHUBEpCUTET
MIPOMBIIIIEHHBI X
TEXHOJIOTUH 1
nu3aiina, 2023,
56 c.

JI1.4 |AnTtunos B.A., ByOHoB |BBeneHne B mporpaMMHYIO HHKECHEPHIO : y4eO. M.: KYPC, 2017, |978-5-906923-
A.A., Cronmunes B.K., 331c. 22-6,1
IIpuibkun AH.

JI1.5 |benos B.B., Uucrskosa |[IpoexTupoBanue HH(GOPMALIMOHHBIX CUCTEM : y4e0. M.: KYPC, 2018, ]978-5-906923-
B.1. 395c. 53-0,1

JI1.6 |I'punuenxo H.H., IIpoekTupoBaHue MoeNIel JaHHbIX : yuel. mocooue : YueoHoe |Pszanb: PUIL] ,

Xwuspuesa H.H., mocooue PIPTYVY, 2022, https://elib.rsre

Bapanosa C.H. u.ru/ebs/downl
oad/3541

JI1.7 |byonoB A.A., byonoB |Pa3paborka u aHanmu3 TpeOOBaHUil K IPOrpaMMHOMY Psazans: KYPC, |,

C.A., Maiikos K.A. o0ecreYeHnio: yaeOHrK : YaeOHnK 2023, https://elib.rsre
u.ru/ebs/downl
0ad/3590

JI1.8 |BbyOHOB A.A., TecTHpoBaHUE MPOrPaMMHOI0 00ECIICUCHHS: YICOHHK : Pszans: KYPC, |,

Peyrckuit KA., VueOHuk 2023, https://elib.rsre

Tumkuza B.B. u.ru/ebs/downl
0ad/3591

JI1.9 |T'punuenxo H.H., IIpoekTupoBanue UH(OPMAIIMOHHBIX CUCTEM: YYEOHUK : Pszans: KYPC, |,

I'pomos A.1O., VueGHuK 2023, https://elib.rsre

Xwuzpuesa H.1. u.ru/ebs/downl
0ad/3596

JI1.10 |Bby6noB C.A., ByoHoB |OmnepaunoHHble cucTeMsbl: yue0. mocobue : YuebHoe nocodbue |Ps3anb: ['opsyas |,

A.A., ®unatos 1.10. JIMHHUSA - https://elib.rsre

Tenexom, 2024, |u.ru/ebs/downl
0ad/3918

JI1.11 |Copokun A. b., [IpoekTHpoBaHNE HHTEIUIEKTYaJbHBIX CHCTEM Mocksa: PTY 978-5-7339-
Kenesnsx JI. M. MUPDIA, 2023, |1974-4,

104 c. https://e.lanbo
ok.com/book/3
86195
6.1.2. lonoJHHUTeIBbHAS JTUTEPATypa
Ne ABTOpEBI, COCTaBHTEIHN 3arnaBue Uznarenscrso, | Komnuectso/
rof HazBaHue ObC
JI2.1 |Bacunenxko C. B. Oddexrnas u 3ppexTuBHas Mpe3eHTALHS | TPAKTHUECKOES Mocksa: 978-5-394-
rocooue Hamxos u K, Aii {00255-7,
ITu Dp Menua, [http://www.ipr
2010, 135 c. bookshop.ru/l

146.html




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Komnuecro/
roJ HazBanue JbC
JI2.2 |Ka3zaHckuii A. A. OOBEKTHO-OPUEHTUPOBAHHOE TIPOrPAMMHUPOBAHHE HA SI3BIKE Mocksa: 2227-8397,
Microsoft Visual C# B cpene paspaborku Microsoft Visual MOCKOBCKHIA http://www.ipr
Studio 2008 u .NET Framework. 4.3 : yueOHOe mocobue u rocynapcreedn  [bookshop.ru/l
PaKTUKYM I 9258.html
CTPOUTETBHBIN
YHUBEPCHUTET,
3bC ACB, 2011,
180 c.
JI2.3 |I'pomos A.IO., CoBpeMEHHBIC TEXHOJIOTHH Pa3pabOTKH HHTEIPUPOBAHHBIX Ps3ann: PULL ,
I'puruenko H.H., HH(OPMAITHOHHBIX CHCTEM : YueGHOe mocobue PI'PTY, 2015, |https://elib.rsre
[IIemonaes H.B. u.ru/ebs/downl
0ad/562
6.1.3. Meroanueckue pa3padoTKku
Ne ABTOpEI, COCTaBUTEIHN 3ariaBue WsnparenscrBo, | KommuecrBo/
rof Ha3BaHue ObC
JI3.1 |Koctpos b.B., Edumos |[IpoxoxaeHue npakTuku OakaiaBpaMu U CICIHATACTAMHU: Pszans: , 2020, |,
AN, I'pomoB A.1O., [MeTon. yka3. K MPOXOKICHUIO YUeOHO# 1 MPOU3BOACTBEHHOM https://elib.rsre
I'punyenxo H.H. HPaKTHK : MeTOIYeCKHe YKa3aHuUsI u.ru/ebs/downl
0ad/2877
JI3.2 |Makapos H.IT., VYyeOHas U MPOU3BOJCTBEHHAS MTPAKTUKA CTYICHTOB Psazansb: , 2022, |,
Oseukun I'.B. OakalaBpuara, CIEMAIUTETa U MATUCTPATYPhI: METO/. YKa3. IO https://elib.rsre
MTPOX OKACHHUIO YIeOHOM U MPONU3BOACTBCHHOM MPAKTHKH : u.ru/ebs/downl
MeToauvecKue yKa3aHusI 0ad/3514
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TeJIeKOMMYHUKAIMOHHOI ceTn "UHTepHeT"
31 |TOCT 7.32-2017 Cucrema cranaapToB 1o HH(MOpMaLKU, OUOIMOTEYHOMY U U3AaTENILCKOMY feny. OTUeT 0 Hay4HO-
uccienoBaTenbekoi padore. CTpyKTypa U rpaBuia ohopMICHHS
32 |TOCT 7.1-2003 Cucrema CTaHAApPTOB 1O HHPOPMALIUH, OMOIIMOTEUHOMY U M3/1aTelIbCKOMY Aeiy. bubnuorpaduueckas
3anuch. bubnuorpaduueckoe onucanue. OOmme TpeOOBaHUS U IIPaBUIIa COCTABICHUS
93 |ECII[ 19.001-19.781 Enunas cucremMa nporpaMMHON TOKyMEHTAIUH.
D4  |ba3sl gaHHBIX U KIUEHT-CEPBEPHbIE MPHIOKEHUs [Dnekrponnblit pecypce]. URL: http://cdo.rsreu.ru/course/view.php?
id=1566
35 |AHamuTHYECKHE 3TaIlbl MPOCKTUPOBAHUS HH(POPMALIMOHHBIX cUCTeM [DnekTpoHHbIi pecypc]. URL:
http://cdo.rsreu.ru/course/view.php?id=1453
26 |CoBpemeHHbIe TexHONIOrHH pa3padborku uHTerpupoBaHHbIXx MC [Dnekrponnsrii pecypc]. URL:
http://cdo.rsreu.ru/course/view.php?id=1175

6.3 Ilepeyenb mporpaMMHOro odecrevyeHnsi 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepellem, JIMIIEH3HOHHOT0 U CBOOOIHO pacnpocrpaHsieMoro nporpaMMHoOro oﬁecneqeﬂnﬂ, B TOM YMCJI€ OTCYECCTBCHHOI'0

MPON3BOJCTBA

HaumeHnoBanue Onucanune

OnepanmonHas cucrema Windows

Kommepueckas nuuensus

LibreOffice

Csob6ognoe 1O

Visual studio community

Csoboanoe 1O

Microsoft SQL Server

Edition

2008R2 Developer |JIumeHsus 1t 00Opa3oBaTeNbHEIX YUPESIKICHHUH

Microsoft Visio

KOMMepLICCKaﬂ JIMICH3 U

6.3.2 Ilepeyenb uHGOPMAIUMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

Cucrema Koncynsrantllmoc http://www.consultant.ru

6.3.2.2

Hupopmarmonno-npasosoiil nopranr FTAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME ITPAKTUKHA




206-1 yueOHO-aMUHHACTPATHBHBIN KOPITYC. Y4eOHast ayIuTOPHS 1JIsl IPOBEICHHUS 3aHSTHIA JICKIIMOHHOTO W CEMUHAPCKOTO
THITA, TPYIITOBBIX H HHANBHAYAIbHBIX KOHCY/IBTALHMIA, TEKYIIEr0 KOHTPOJSI M IPOMEXYTOYHOM arTecTanuu 42 MecT,

1 TIK:

IIIT: Intel 17 6700

O3VY:8T106

T13Y: 120Gb ssd + 500 I'6 (1 mT. mpenoxaBaTeTbCKHiA)

Tenesuzop: PHILIPS U7PEL4606H/60

nmokyment-kamepa: AVER Media POB3 (AverVision 330)

JIOKyMeHT-kamepa: AverVisionF33 POE7D;

206-2 y4eOHO-aIMUHHCTPATHUBHBIH KOPIYC. AyIUTOpPHS AJIsl CAMOCTOSITEIbHOM paboTel 18 mecr,

Tenesuzop PHILIPS 46PFL3208T/60;

18 TIK ¢ BO3MOXHOCTHIO TOIKITIOUCHHS K ceTH «HTEpHET» U 00SCICYCHUEM JIOCTYIA B 3JIEKTPOHHYIO HH()OPMAaIHOHHO-
00pa3oBaTeNBHYIO CPEny:

IT: AMD al0 7800

O3Y:8 Gb

I13Y: 500-1000 Gb (18 wT.)

206-2 yuyeOHO-aIMUHHUCTPATHBHBIN KOpITyC. Y4ueOHas ayJUTOpHS JIJIsl TPOBEICHHSI 3aHATHI JICKIIMOHHOT'O M CEMHUHAPCKOT O
THIIA, TPYNIOBBIX U UHAWBUIYaIbHBIX KOHCYJIBTALMH, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHON aTTecTauuu 18 mecr,
TeneBuzop PHILIPS 46PFL3208T/60;

18 IIK ¢ BO3MOXXHOCTBIO MOAKIIOYEHHs K ceTu «/IHTepHeT» U 00ecreyeHreM J0CTyNa B AIEKTPOHHYI0 HHGOPMALMOHHO-
00pa3oBaTeNbHYIO CPEy:

LIT: AMD al0 7800

0O3VY: 8 Gb

I13Y:  500-1000 Gb (18 mT.)

206-3 yueOHO-aAMHUHHUCTPATUBHBINA KOpIyc. YueOHas ayauTopHs mis camocroaresnbHol pabdorel I[Ipoekrop: InFocus
LP640

31 IIK ¢ BO3MOXXHOCTBIO ONKITIOUECHUS K ceTH «MHTepHET» 1 00eCIieYeHHeM JIOCTYIIA B IEKTPOHHYIO HHPOPMAIIMOHHO -
00pa3oBaTeNbHYIO CPEy:

LIT: Intel 17 6700

O3Y:816

T13VY: 120Gb ssd + 500 I'6 (31 1wT.)

206-3 y4eOHO-aIMUHHCTPATHUBHBII KOpITyc. Y4eOHast ayTUTOpus ISl IPOBEICHUS IPAKTUUECKUI 3aHATHHA, 1a00paTOPHBIX
pa6or IIpoekrop: InFocus LP640

31 IIK ¢ BO3MOXXHOCTBIO OIKITIOUEHUS K ceTH «HTepHET» U 00ecreueHHeM J0CTYIa B 3JIEKTPOHHYIO HH(POPMaInOHHO-
00pa3oBaTeNbHYIO CPEy:

LIT: Intel 17 6700

O3Y:8T16

TI3Y: 120Gb ssd + 500 T'6 (31 wr.)

)

206-4 yyeOHO-aIMUHUCTPATUBHBINH KOPITyC. YueOHast ayAUTOPHsI JJIsl MPOBEICHHSI IPAKTUICCKUI 3aHATHIA, J1ab0paTOPHBIX
pador 30 IIK c BO3MOXXHOCTBIO MOAKITIOYECHUS K ceTu «MHTepHeT» M o0ecleyeHHeM JOCTyma B JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIBHYO CPELY:

LIT: Intel 15-12400

O3Y:16T6

TI3VY: ssd 512 T'6 (18 . MOHOOIIOK)

LIT: Intel 17 6700
O3Y:8T106
T13V: 120Gb ssd + 500 I'6 (12 m.)

206-4 y4eOHO-aMUHUCTPATUBHBIA KOpryc. Y4eOHas ayauTOpus MAJs CaMOCTOSTEIbHOW paboThI 30 TIK ¢
BO3MOXKHOCTBIO ~ MHOAKMIOYeHHst K  cetd  «MHTepHeT» ®  oOecClieYyeHHEM  [OCTyla B DJICKTPOHHYIO
HH(POPMAIOHHO-00Pa30BaTEIBHYIO CPEAY:

TIIT: Intel 15-12400

O3Y:16T6

T3VY: ssd 512 I'6 (18 wT. MOHOOGIIOK)

LTI: Intel 17 6700
O3VY:8T16
T3VY: 120Gb ssd + 500 I'6 (12 muT.)




106 yueOHO-aAMUHUCTPATUBHBIN KOpIyCc. YdueOHasi ayqUTOPUs Ul IPOBEICHUS 3aHATHUIH JIEKIMOHHOIO U CEMUHAPCKOr0
TUIIA, TPYNIIOBBIX U MHAUBUAYAJIbHBIX KOHCY/IbTALU, TEKYIIEro KOHTPOJI U MIPOMEKYTOUHOM aTTecTanuu 36 mect (+17
MECT 33 KOMIIBIOTEPHBIMHU CTOJIAMH)

npoexkrop BENQ

10 IIK ¢ BO3MOXHOCTBIO NMOJKIIIOUEHUS K ceTU «VIHTepHEeT» U 00ecledeHUeM A0CTyIa B NEKTPOHHYI0 HH(OPMaIlMOHHO-
00pa30BaTeNbHYIO Cpely:

LIIT: intel i3 3220,

O3VY: 4 Gb,

I13VY: 320-500 Gb (9 mt.)

LIT: intel i5 6500,
O3Y: 8 Gb,
[13VY: 500 Gb (1 mT. npenoaBaTeabCKUi)

106 yueOHO-aAMUHHCTPATUBHBIN KoOpIyc. AyauTopus ajisl caMocToATeslbHOM paborsl 36 mect (+17 mect 3a
KOMITHIOTEPHBIMH CTOJAMH)

mpoektop BENQ

10 ITK ¢ BO3MOXXHOCTBIO MOJKIIIOYCHHUS K ceTH «HTepHeT» u 00ecreueHueM TOCTYIa B JIEKTPOHHYIO HH(OPMAIIMOHHO -
00pa30BaTEIbHYIO CPENLY:

LIT: intel 13 3220,

O3Y: 4 Gb,

I13V: 320-500 Gb (9 mwr.)

LIIT: intel i5 6500,
03V: 8 Gb,
I13VY: 500 Gb (1 1mit. npenogaBaTeIbCKHii)

10

106a y4eOHO-aIMHUHUCTPATHBHBIA KOpIyC. AyIuUTOpHs s CaMOCTOATENbHOM paborel 42 mecra (+15 mect 3a
KOMITBIOTEPHBIMHU CTOJIAMH)

mpoektop BENQ

16 TIK ¢ BO3MOXXHOCTBIO MOJKITIOUCHHUS K ceTH «HTepHeT» U 00ecreueHueM TOCTYIa B JIEKTPOHHYIO HH()OPMAIIMOHHO -
00pa3oBaTeNbHYIO CPEly:

LIT: intel i3 3220,

03VY: 4 Gb,

I13V: 320-500 Gb (15 mit.)

LIIT: intel i5 6500,
0O3V: 8 Gb,
I13V: 500 Gb (1 mit. npenogaBaTeIbCKHii)

11

106a yueOHO-aIMUHUCTPATHBHBIA KOPITyC. Y4eOHass ayAuTOpus JUIs MPOBEIACHHS 3aHATHI JICKIIMOHHOI'O U CEMHHAPCKOTO
THNA, TPYIIOBBIX U HHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOU aTTecTaunu 42 mecra (+15
MECT 32 KOMIIbIOTEPHBIMH CTOJIAMH)

npoekrop BENQ

16 TIK ¢ BO3MOXXHOCTBIO TMOIKIIIOYEHHS K ceTh «VHTepHEeT» U obecredeHueM J0CTyIa B IEKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTeNbHYIO CPely:

LIIT: intel i3 3220,

03VY: 4 Gb,

I13V: 320-500 Gb (15 mit.)

IIIT: intel i5 6500,
0O3V: 8 Gb,
I13V: 500 Gb (1 mit. npenogaBaTeIbCKHii)

8. METOAUWYECKHUE MATEPHWAJIBI ITIO TIPAKTHUKE

MeTtoaudeckoe obecriedeHre MPaKTUKU IPUBEICHO B MPIJIOKEHUH K paboyeld mporpaMMe NpakTHKH (CM. JOKyMeHT "MeTtoandeckue
ykazanus npaxrtuky "IIpenaumnnomyas npakTuka').

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

noannCcAHO ®reoy BO "PrPTY", PTPTY, OBeukuH M'eHHaawmi 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaaummposuy, 3aBeaytowmii kadeapoit BNM

KA®EPbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH M'eHHaaui 12.10.26 08:33 (MSK) MpocTas noanucb
3ABEAYIOLLMM Bnagvmuposuy, 3aBeaytowmin kaceapoi BMM

BbIMYCKAIOLLIEN

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op" ——




