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AHHOTAIUA
b2.0.02.03(IT) «xcniyaTauOHHAs MPAKTUKA» 1JIA OATOTOBKHU 0aKajlaBpa 1o
HAINIPaBJICHUIO
09.03.03 «IlpuknagHass uHpopMATHKA», HANIPABJIEHHOCTH «CHcTeMBbI
HCKYCCTBEHHOI'0 MHTEJJIEKTAa»

Kypc 3
CemecTtp 6

dopma  mnpoBedeHHs] NPAKTHKHU.  HENpepbiBHAsS  (KOHIIGHTPUPOBAHHAS),
WHIUBUAYyaIbHAS.

Cnoco0 npoBeeHMsi MPAKTUKHU: CTAIMOHAPHAS, BBIC3/IHASL.

Henab mpakTUKHU: TONXyYeHUE NMPO(PECCHOHATBHBIX YMEHHM M OIMbITa MPUMEHEHUS
COBPEMCHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHH M MPOTPAMMHBIX CPEJCTB, B TOM YHCIIC
OTEYECTBEHHOTO MPOU3BOJICTBA MPH PEUICHUH 3a7a4 MPOPECCHOHATBHON e TEIbHOCTH, a
TaK)K€ HABbIKAMHU HAyYHOTO IOMCKAa W TMPAKTHYECKOW paboThl ¢ WHOOPMAIMOHHBIMU
MCTOYHUKAMH ¥ METOJaMHU TIPUHATHS PEIICHUNA MPUKIATHBIX 3a71a4.

3ajauu NpaKTHKH:

— OCYHIECTBIIAThL cOOp, OTOOp M 0000IIeHHEe HEOoOXoauMoW uHOpMaMu C e
KPUTHYCCKUM aHAJTU30M U CUHTE30M;

—aHAJIM3MPOBATh M CHCTEMAaTH3UPOBATh PA3HOPOIHBIC JTAHHBIC;

— OIIeHHBaTh 3PPEKTUBHOCTH MPOICAYP aHaIKM3a MPOOJIEM M MPUHATHS PEIICHUIN B
npo¢eCCUOHATBPHON JCeSTEILHOCTH;

—  OCYIIECTBJISITh HAYYHBIM MOUCK M MPAKTHUECKYIO paboTy ¢ MHGOPMAIIMOHHBIMU
UCTOYHUKAMH M METOJaMU TIPUHSITHS pEeLICHUN;

— BBIOMpaTh COBpEMEHHblE WH(OOPMAIMOHHBIE TEXHOJIOTUU U MPOrpaMMHbIE
CpelncTtBa, B TOM 4YHCJIE€ OTEUYECTBEHHOrO MPOM3BOJACTBA TIPU PEIICHUH 3a/1ad
npodeccuoHaIbHOM IeATeTbHOCTH;

— MPUMEHATH COBpPEMEHHBIE WH(MOPMAIIMOHHBIE TEXHOJOTUM U MPOrpaMMHbBIC
CpelncTtBa, B TOM 4YHCJIE€ OTEYECTBEHHOTO TMPOU3BOJACTBA TMPU pPEHICHUH 3a/1ad
npodeccuoHaIbHOM IeATeTFHOCTH.

TpeGoBanusi Kk pe3yabTaTaM OCBOEHUSI NMPAKTHKH: B PE3YJIbTaTe OCBOCHUSA
NPaKTUKHA (POPMUPYIOTCS CIIEIYIONTNE KOMIIETEHIUN (MHANKATOPHI):

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3;*0IIK-3.1; OIIK-3.2;
OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK 5.2; OIIK-5.3; OIIK-6.1; OIIK-
6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3; OIIK-9.1;
OIIK-9.2; OIIK-9.3; TIK-1 (FC-1).1; [IK-1 (FC-1).2; TIK-2 (FC-2).1; TIK-2 (FC-2).2; TIK-3
(MF-1).1; TIK-3 (MF-1).2; TIK-4 (MF-3).1; TIK-5 (BD-2).1; TIK-5 (BD 2).2; I1K-6 (BD-
3).1; 1IK-7 (BD-4).1; [IK-7 (BD-4).2; [IK-7 (BD-4).3; IIK-8 (BD-5).1; I[1K-8 (BD-5).2; T1K-
9 (ML-2).1; I1IK-9 (ML-2).2; TIK 10 (ML-3).1; I[IK-10 (ML-3).2; TIK-11 (ML-4).1; T1K-11
(ML-4).2; TIK-12 (ML-6).1; TIK-12 (ML-6).2; I1K-13 (DL-1).1; T1K-13 (DL-1).2; I[IK 13
(DL-1).3; [IK-13 (DL-1).4; T1IK-14 (DL-3).1; [1K-14 (DL-3).2; TIK-15 (PL-1).1; ITK-15 (PL-
1).2; [IK-15 (PL-1).3; T1K-16 (PL-3).1; TIK-16 (PL-3).2; I[IK-16 (PL-3).3; T1K-17 (LC-1).1,
[MK-17 (LC-1).2; [IK-18 (LC-2).1; [IK-18 (LC-2).2; TIK-19 (LC-3).1; T1K-20 (LC-4.1).1;
[IK-21 (LC-4.2).1; TIK-21 (LC-4.2).2; IIK-22 (AC-11).1; IIK-22 (AC-11).2; TIK-23
(SS1).1; TIK-23 (SS1).2; TIK-24 (SS2).1; TIK-24 (SS2).2; I1IK-25 (SS3).1; T1K-25 (SS3).2;
[1K-25 (SS3).3

Kpatkoe conep:xkanue npaktuku: [Ipaktuka npemxycMaTpuBaeT CICIYIONIUE TATTBI:



MOATOTOBUTENbHBINA, OCHOBHOM, 3aKJIFOUUTEIbHBIN. DKCIUTyaTallUOHHASI TPAKTUKA COCTOUT
W3 pelIeHUs CTAaHAAPTHBIX 3a7a4 NMPo(HEeCCUOHANTBHOMN 1€ TETLHOCTH HA OCHOBE M3Yy4YCHUS
CIEUANILHON JIUTEPATypPhl, NOCTHXKEHHUM OTEUYECTBEHHOIO0 M 3apyOeXHOTO OIbITa B
npoeCCUOHANLHONW  JIESITEIbHOCTH,  BBIYUCIHUTEIBHOM  TEXHUKH, COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTHI U MPOTPAMMHOTO O0ECTICUECHHUS; ONMMUCAHUsI TPOTPAMMHBIX
cpeacTB U miatGopM HHPPACTPYKTYphl MHGOPMAIMOHHBIX TEXHOJOTHI OpraHu3alluy;
BBITIOJITHEHUE OTJCIBHBIX BHUIOB PabOT, CBS3aHHBIX C OTPAOOTKON MpodhecCHOHATBHBIX
3HaHUW, YMEHUN W HABBIKOB; y4acTHE B HAay4YHBIX HCCIEIOBAaHUSIX; CUCTEMATHU3ALUH WU
aHaJu3a MarepuagoB MpodecCHOHANbHOM IeITeIbHOCTH, a Takke (OpPMYTUPOBKA BEIBOIOB
Y COCTaBJICHHE OTYETa MO pe3yJbTaTaM MPaKTUKH.

Mecto npoBeaenusi: PICAY - MCXA umenn K.A. Tumupsizera» (PI'bOY BO PI'AY
- MCXA umenun K.A. Tumupsizera), Poccenpxozbank, OOO «1Cy», III'BY
«All Muncensxo3 Poccuny», Moco6:crat, ap.
OO0mas TPyA10eMKOCTh MPAKTHKHU cocTaBisieT 9 3au. en. (324 yac).
IIpoMexyTOYHBII KOHTPOJIb MO MPAKTUKE: 3a4YET C OLICHKOI.

1. Heas npakTUKH

Heab npoxoxaenuss npaktuku b2.0.02.03 (IT) «OkcmiyatanmoHHasi OpakTUKa» -
noJiydeHue TPOoQPECCUOHATBHBIX YMEHHH U  OIbITa TPUMEHEHHS COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTUNA M MPOTPAMMHBIX CPEJICTB, B TOM YHCJIE OTECYECTBEHHOTO
IPOU3BOICTBA MPHU PEIICHUU 33/1a4 TPOPECCHOHAILHON EATeIbHOCTH, a TAK)Ke HABBIKAMU
HAy4YHOTO TIIOMCKAa M TMPAKTUYECKOW paboThl ¢ HMHPOPMAIMOHHBIMH HCTOUYHHKAMH H
METOAaMU MPUHATHS PEIICHUN TPUKJIIAIHbIX 3a/1a4.

2. 3agaun NpakTHKH

3amauu NpaKkTUKHU:

—  OCYHIECTBIIATH cOOp, OTOOp M 0000IIeHHe HeoOXoauMon HHGOpPMAlUU C €e
KPUTHYECKAM aHAIM30M U CHHTE30M;
aHAJIM3UPOBATH 1 CUCTEMATH3UPOBATH PA3HOPOIHBIC IAHHBIC;

— omneHuBath 3PHEKTUBHOCTH MPOICAYP aHAIM3a MPOOJIEM U MPUHITUS PEIICHUNH B
po¢eCCUOHATBPHON JACSATSILHOCTH;

— OCYIIECTBIISITh HAyYHBIA MOUCK U MPAKTHYECKYIO paboTy ¢ WH(POPMAIMOHHBIMU
UCTOYHHKAMH M METOJIaMU TIPUHATHUS PEIICHUH; 5

— BBIOMpaTh COBpeMEHHbIE WHGOPMAIMOHHBIE TEXHOJIOTUW H MPOrpaMMHbBIC
CpelncTtBa, B TOM 4YHCJIE€ OTEYECTBEHHOTO MPOM3BOJACTBA TMPU pEHICHUH 3aj1ad
po¢eCCHOHATILHON JISITEIbHOCTH;

— TPUMEHATh COBPEMEHHbIE WH()OPMAIMOHHBICE TEXHOJIOTMH U TPOrpaMMHbBIC
CpencTtBa, B TOM 4YHCJIE€ OTEYECTBEHHOTO TMPOU3BOJACTBA TMIPU pPEHICHUH 3a/1ad
nmpoecCHOoHaNBHOM NESITETEHOCTH.

3. Komnerenuunu odyyawmmxcs, gopMmupyembie B pe3yabTaTe

IMPOX0KIACHUA MPAKTUKH

IIpoxoxnenne  mpaktuku  b2.0.02.03(I1) «DkcnyaTtalmoHHas  MpaKTHKa»
HampaBlieHO Ha QopMupoBanue y oOyuaromuxcs oomenpodpeccuonanbubix (OIIK)
KoMreTeHIui (MHauKaTopoB), mpodeccuonanbubix (I1K) xommereHuuit (MHAUKATOPOB)
MpeCTaBICHHbBIX B Tabnuie 1.



4, Mecrto npaktuku B crpykrype OIIOII 0akanaBpuara

Ins ycnemnoro mpoxoxaenus mnpaktuku b2.0.02.03(I1) «DxcmmyaTanuoHHON
MPAKTUKWY HEOOXOIUMBI 3HAHUS U YMEHHUSI TI0 MPEIIIECTBYIOIIUM JUCIUTIIINHAM :

1 kypc: AunropuTMmuzaiuss W OporpaMMHUpPOBaHUE, TeEOpeTHUYECKHE OCHOBBI
nHpOpMaTUKU, DKOHOMUYECKAsT TEOPHUSI.

2 xkypc: Teopuss cucteM M CUCTEMHBIM aHanu3, ba3bl MaHHBIX U NPEANICCTBYET
JKCIUTyaTallMOHHOM IIPaKTHKE.

b2.0.02.03(I1) «DxkcmryaTalluOHHAsE TPaKTHKa» BXOAUT B COCTaB OCHOBHOM
npodeccruoHanbHOil 00pa30BaTENbHONW MPOrpaMMBbl BBICHIETO OO0pa3oBaHUs M YYEOHOIO
mwiana noarotoBku 09.03.03 «IIpuknaanas uapopmaTrka.

dopma MIPOBEACHUS MPaKTUKHU: HeTpepbIBHAS (KOHIIEHTpUPOBAHHAS),
WHIUBUTyJTbHASL.
Crnioco6 npoBeIeHNs MPAKTUKK: CTAllMOHAPHAS U BBIE3THAS.

Mecto u Bpemsi IPOBEICHUS TPAKTUKH: DKCIUTyaTallMOHHAS MTPAKTUKA MPOXOJIUT 10
MECTY HaX0JIeHUs 00bEKTa UCCIIEIOBAaHUSI B COOTBETCTBUU C TpahikoM ydeOHOro IjIaHa.

b2.0.02.03(IT) «3DkcryaraimoHHasi MpakTHKa» COCTOUT U3 cOopa, HAKOIUJICHUS,
CUCTEeMaTH3alui, OOpaOOTKM M aHaIM3a CBEJACHUN IO MPAKTUYECKOMY MNPUMEHEHU IO
PE3yIBTATOB UCCIIEAOBAHUS C IPUMEHEHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTUN
U MPOTPAMMHBIX CPEACTB C YYETOM OCHOBHBIX TpeOOBaHHMI pa3paOOTKH, BHEAPCHHS U
COMPOBOXK/ICHUS] MH(POPMAIIMOHHBIX CUCTEM, aHAJIM3a PbIHKA MPOTPAMMHO- TEXHUYECKHUX
CpeACTB, UHPOPMAITMOHHBIX MPOJIYKTOB U YCIIYT C MOCIEAYIONTUM 0(pOopMIIEHUEM OTYETa 110
npakTUke u ero 3amuTod. [IpoxokneHne TMNpakTUKU OOECIEeYUT 3aKperyieHue
TEOPETUYECKUX OCHOB PEIICHHS 3a7]a4 MPOPECCUOHAIBHON NeATEIbHOCTH.

Bre16op MecT npoxoxaeHus] MPaKTUK IS JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU
3JI0POBbSI TPOU3BOIUTCS C YIETOM COCTOSTHUS 3J0POBBSI 00yUaIOIIUXCS U TPEOOBAHUSMH 110
JOCTYTHOCTH.
®opma NPOMEKYTOYHOT0 KOHTPOJISL: 324ET C OLICHKOU.



Tabnuua 1

TpeGoBaHus K pe3yibTaTaM 0CBOCHHS M0 MPOrpaMMe NMPaKTHKU

Kon Coneprxanue B pesynbrate n3ydeHust yaeOHOH JUCIUILIMHBI 00YJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHIN KOMITeTeHINH (M e WHnukaTopsl KOMIETEHITUHA
" 4a CTI/I) 3HAaThb YMETH BJIaACTh
NPUMEHATb
o 6a30BbIMMK
MaTemaTuieckuii n
. . NPOrpaMmmHbIMU U
OCHOBHbIE pa3genbl Bbiclen | ¢pusMyecknin annapat
annapaTtHbIMM
MaTemMaTtukn, 6asosble npu peLieHnm
o cpeacTBamu ans
OIIK-1.1 3HaeT ocHOBBI MaTeMaTHKH, | 3aKOHbI dn3MKK, ycTponcTBo TUNOBbIX peanmsaLmm
(1)H3I/IKI/I, BBIYMCIIUTENLHON TEXHUKU U BbIYNCZINTEJIbHbIX CUCTEM, I'IpOdJeCCVIOHaJ'IbeIX a/IrODUTMOB
HIporpaMMHUpOBaHUA. 63a30Bble KOHCTPYKLUK 3aj4au, q ospe eHm:;
anropUTMOB U A3bIKOB pa3pabaTbiBaTh M poBea
BbIYUC/IUTENbHbIX
NpPorpaMmmmnpoBaHmA OT/IaXKMBaTb
CrniocoOeH MpUMeHsITh npocTeliwne 3KCMEPUMEHTOB U
aHanM3a pesy/abTaToB
€CTeCTBEHHOHAYYHBIC U NPOrpaMmbl pesy
O0IIeH)KEHEPHBIE
3HaHUs, MCTObI d)OpMyﬂMpOBaTb
MATEMATHYECKOrO OTIK-1.2 Vaeer permat MOHATMA MaTEMaTMYECKOro | CTaHAapTHble 3a4a4u, | npvemamum nogbopa u
1 OIK-1 aHanu3a u CTaHIApTHBIE MPOhECCHORATBHBIE MOAENNPOBAHMSA, TUNOBbIE CTPOUTb UX BaAv4aunu mogenen,
MOZIETMPOBAHHS, 3a71a4H C IPUMCHEHHEM NpUKAaAHble NOCTaHOBKM B MaTemaTtuyeckume cpeacTBamm
TCOPETHIECKOro H €CTECTBEHHOHAYYHBIX U npodeccnoHanbHOM MoZeNun, BbINONHATb conocrasneHun
SKCIICPUMECHTAJIBHOI'O 5
I/ICCIJ)TC,I[OBaHI/IH 5 OOLEHH)KCHEPHBIX 3HAHHI, MCTOJIOB obnactn, oCHOBBbI aHANNTUYECKUE U pacyeTHbIX AaHHbIX C
y MaTeMaTIHCCKOro aHammsa 1 NOCTAaHOBKM M NPOBEAEHMUA | YMCAEHHble pacyeTbl, | 3KCMEePUMEHTaNbHbIM
npodeccuoHaIbHON MOZE/POBAHHSL.
JeSTETHHOCTI 3KCcnepumeHTa WHTepnpeTUpoBaThb 1 HabaeHMAMM
pesynbTaTbl
NNaHUPOBaTh M NabopaTopHbIM,
OCHOBbI TEOPUM BbINONHATbL BbIYUC/NTENbHBIM U
OINIK-1.3 Briajieer naBbikamu 3KCMepUMeHTa, BUabI TEOpPETUYECKMNE U N3MepMUTE/IbHbIM
TEOPETUUYECCKOI'O U v
P norpewHocrtei, TpeboBaHUA | sKCNepuUMeHTasbHble obopyaosaHuem,
OKCIIEPUMEHTAJIBHOI'O UCCIIEJOBAHUA
OBBEKTOB TPOPECCHORATBEOH K A0CTOBEPHOCTU U nccnenoBaHus, cpeacTsamm
JeATETHHOCTH BOCMPOM3BOAMMOCTH buKcmposaTh u AOKYMEHTMPOBaHMUA U
pesynbTaToB obpabatbiBaTb npeacrasieHus
n3mepeHus WTOroB UCCNeA0BaHMI
Cnocoben HOHgMaTB OIIK-2.1 3naer copeMeHHbIe K/J1lacCbl COBPEMEHHbIX pacno3HaBaTb npuemamm Nomucka,
IIPUHIUIIBI PA0OTHI HMHMOOPMALIMOHHBIC TEXHOJIOTUU U
PHHIIIIEL P (bopva NHOOPMALMOHHBIX NPMMEHUMOCTb aHanusau
2 OIIK-2 COBPEMEHHBIX MIPOTrpaMMHBIE CPEICTBA, B TOM YHCIIE .
I/IH(i)OpMaL[I/IOHHBIX OTCYCCTBCHHOI'O MPOMU3BOJACTBA TPU TEXHoNorMK, BUAbI MHd)OpN\aU'MO‘I:lelX CMCTemaTM3?uMM
TEXHOJIOTHH U pelIeHnH 33124 NpodeccHOHaIpHOM NPOrpammHbIx CpeacTs, UX TEXHONOTUM U cBeAeHUn o
/




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
MpOrpaMMHBIX CPECTB, dYHKLMOHaNbHbIE nporpammHbIX nporpammHbIx
B TOM qHCIIC ACATCIBHOCTH. BO3MOXHOCTM, 0COBEHHOCTUN | CPeACTB K Pa3/INYHbIM NPOAYKTax u
OTCYECCTBECHHOI'O o
OTEYECTBEHHbIX PELIEHUI NpUKNagHbIM TEXHOJIOTUYECKUX
MIpoOnu3BOJACTBA, U
HCIOJIB30BATh UX IIPU 3a'u'aan I'IﬂaTd)OpMaX
pelIcHUH 3a1a4 dHa/IN3NPOBATb MeTozaMM
npoeccHoHaNBEHOH TpeboBsaHus, NOArOTOBKM
JeATENbHOCTH OIIK-2.2 YmeeT BBIOMPATH KpuTepum Bbibopa UT- noabupatb c asﬁmeanux
COBPEMEHHBIC HH(OPMAIIHOHHEIE peLleHni, OCHOBbI TEXHUKO- afeKBaTHble 0620 0B, TexHUKO
TEXH ' U IIpOrpaMMHBI v -
¢ c;;aocma 5 T%?\drzime ¢ SKOHOMWYECKOW U PUCK- TEXHOJIOTUN U 3Koso:v;mqecmx
9
OTC€YCCTBCHHOI'O MPOMU3BOJICTBA ITPU OL"eHKM’ OCO6eHHOCTM nporpaMMHble 060CHOBaHM[;| n
i JIMLLEH3UPOBAHUA U NPOAYKTbI MO .
pelieHnH 3aaa4 npodeccuoHaIbHOM L p poAay b Ja) peKoMeHAaLMi No
IEATENLHOCTH NnoALepKKN KOHKPETHbIN NPOEKT, BbIGOpy UT
YnUTbIBaTb
4 WHCTPYMEHTOB
orpaHuyeHus
NPUMEHATb HaBblKaMu
NporpammHble WHTerpaumm
OIIK-2.3 Brianeer HaBBIKaMU cpeacTsa a4nA HECKO/IbKNX
NPUMCHCHI COBPCMCHHBIX TUMNOBbIE CLLEeHapUn aBTomMaTtMsauumu NpPorpaMmmHbIx
HUHPOPMALIMOHHBIX TEXHOJIIOTNH U v v
Hpor(f)afm}ilx CPeCTB, B TOM WHCIIE NCNoNb30BaHUA OPUCHbIX, onepauui, NPOAYKTOB B €4MHbIN
b (v}
OTEUECTBEHHOrO MPOH3BOTICTRA, TPH Cneumann3mpoBaHHbIX Mu 06paboTKM AaHHbIX U pa6oquv|14 Elpou,ecc, )
peLLeHNH 33124 POECCHOHATBHOI oTpacnesbix UT-pewweHuni Nnoanep’KKK HaCTpoliKoM paboueit
JEATETBHOCTH NPUHATUA peLleHnil B cpeabl noa
npodeccnoHanbHOM UHAMBUAYANbHbIE U
AeATeNbHOCTH KOMaHAHble 3a4a4M
CriocobeH pemarhb onpeaenAaTb
craHIa THHE A OIIK-3.1 3raeT NPUHIIAIIBI, METOIBI peneBaHTHble
Hpogelc):cnonanimﬁ M CPEJICTBA PEIICHUS CTAHIAPTHBIX OCHOBbI MHPOPMALLMOHHOM CTOUHMKIA Y KAHAD] npasmnamu
3a71a4 PO eCCHOHABHOM n bubnmorpaduyeckoit KOpPpPEKTHOro
JICATCIBHOCTH Ha eATEIBHOCTH HA OCHOBE nony4enua
A KyNbTYpbl, TUNbI UMTUPOBaHMSA, CCbINIOK
OCHOBE “H(OPMAIMOHHO# 1 nHpopmauuu,
HHHOPMAIIMOHHON U . MHOOPMALMOHHBIX n opopmneHma
3 OIIK-3 SuGMOrpadHIecKoii O6ubnrorpaduueckoi KyJIbTyphI € 6 y4uTbIBaTb <
ecypcos, 6a3oBble 3aMMCTBOBaHMM C
KYJIBTYpBI ¢ NIpUMCHCHHEM PECYpCos, TpeboBaHMA K 3awuTe
UH(POPMAIMOHHOKOMM yHUKAIMOHHBI NoNoXeHnA o y4€TOM HOpM
OpUMEHEHHEM N . OaHHbIX M NPaBOBOW .
HHbOPMAIHOHHO- X TEXHOJIOTHH U C YY€TOM OCHOBHBIX MHbOpPMaLMOHHOM DKM MHPOPMaLMOHHOIA
KOMMYHHKAIHOHHBIX TpebGoBanuii MHPOPMALMOHHOM 6e3onacHocTu B UKT-cpeae 6e3onacHocTH
o 6630HaCHOCTI/I ncrnonb3osBaHnA
TCXHOJIOTUH U C YYCTOM MaTepmaAOB




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
OCHOBHBIX TpeOOBaHUH OIIK-3.2 YMeer peruats HaBblKamu
HHg)OPMaHHOHHOH CTaHJApPTHEIC 3a/1a4H eTOmbI C o83 dopmynnpoBaTb npumeHeHusa
[aCHOCTH o MEeTOAbl CTPYKTYpK HUA
C30MACHOC NPO(eCCHOHANBLHON JIESTENIbHOCTH Ha MACMCTEZAaTyMp3ap i MHGOPMaLMOHHbIE OOUCHbIX, CETEBbIX U
OCHOBE HH(OPMALIMOHHOH 1 4 3anpocbl, oT6UpaTb U | 0BNAYHBIX CEPBMCOB
oubnmorpaduIeckoil KyIbTyphI C nHpopmaLmu, NPUHLMUMbI
MHTEPNpPeTUPOBaTh ANA co3gaHuA,
NPUMCHECHNUEM NOCTPOEHUA NMOUCKOBbIX
I OPMALIHOHHOKOMMYHHKALHORHE | 3amp0COB 1 HABUFALN MO Nosy4eHHble AaHHble COBMECTHOrO
X TEXHOIOTHH U C €TOM OCHOBHBIX NA peweHna NCNOJIb30BaHNA U
ey 9 3/1eKTPOHHbIM pecypcam ANA P
TpeOoBaHui HHGOPMAIIMOHHOM NPUKNaAHbIX 33434 XpaHeHuA
0e3omacHOCTH MHbOPMaLMH
NHCTPYMEHTaMM
aHa/M3npoBaThb U ABACHUA
OIIK-3.3 Bnaaeer HaBbIKaMU OCHOBHbI€e *aHpPbl HaY4YHbIX 0606Lwwatb 6MénF1)40r admei
TOJIrOTOBKH 0030POB, aHHOTALIHI, TEKCTOB, TpeboBaHMsA K pesynbTarhl c eACTBaM:Ha 60 ’a ’
cocraBieHus pedepaTos, HAyIHBIX CTpyKType 0630pa, ccnenoBanmii, p P
JIOKIIAJ0B, MyOIUKaIWMii, n BEPCTKM Hay4HbIX
aHHOTAUMM, CTaTbU U dopmynunposatb
oubnuorpaduu mo TEKCTOB 1
HAayJHOHMCCIIE0BATENLCKOM padoTe ¢ AOKNaAa, BbIBOADI M Npe3eHTaLMit ¢
y4eToM TpeGoBaHMit 6ubnnorpadumyeckune obopmMANsATbL UX B BUAE .
o Yy4YeTOM OrpaHnYeHni
MH(GOPMAIMOHHON OE30MaCHOCTH cTaHaapTbl 0630p0oB, A0KNAZ0B U N0 4OCTYNY 1
ny6MKaumm yny
KOHUAEHLMANbHOCTU
COOTHOCWTb TUMbI
. npasuaamm
BMAbI TEXHUYECKOW OOKYMEHTOB C CTOVKTYDUDOBAHMA
OIIK-4.1 3naer ocHOBHbIE JOKymeHTauun, TpeboBaHnA | 3Tanamm *KM3HEHHOTO Tekrga Z:&F:MLL xem
CTaHAapThl OPOPMIICHUA
AapT bop HaLMOHaNbHbIX U UMKNa ’ ’
TEXHUYECKOM TOKYMEHTALlUN Ha U rpadpmryecKmx
Criocobe y4acTBoBaTh PASHMHbIX CTATHIX KH3HEHHOTO oTpac/eBbIX CTaHZ4APTOB K NHPOPMALMOHHbIX MaTepuanos s
B pa3paboTke HUKIIa MHPOPMAIIHOHHON CHCTEMBI cocTaBy 1 0pOpMIEHNIO cucrtem m
CTAHJIAPTOB, HOPM H COOTBETCTBUM CO
’ OOKYMEHTOB HOPMaTMBHbIMM
MIPaBUII, & TAKIKE Tpe6oBaHMAMM CTaHAapTamu
4 OIIK-4 TEXHUYECKOH
JIOKYMEHTAIIHH, co3gaBaTtb U cpeacTBamm
CBS3AHHOI ¢ npaBuaa NoAroToBKM peaakTMpoBaTb KONINEKTUBHOWM
npogeccHOHAIbHOM OIIK-4.2 YMeeT npuMeHsTh onucaHuit Tpe6oBaHMi, TEXHWUYECKYIO paboTbl Hag,
AEATEIBHOCTBIO CTaHNAPTEI opopMIICHIs apXUTEKTYpPbI, MHTEPdENCoB, AOKYMEHTaLMIO B OOKYMEHTaMM,
TEXHUICCKON JOKYMCHTAIIUU HA
PARHIHBIX CTATHIX KUIHEHHOTO TECTOBbIX CLLeHapueB U COOTBETCTBUM C cMcTeMamm liOHTponﬂ
LKA MHOPMAIMOHHOMN CHCTEMBL. 3KCMNyaTaUMOHHbIX YCTaHOB/IEHHbIMM BEPCUI 1
AOKYMEHTOB dopmatamu un OTC/IEXKMBAHUA
pernameHTamm N3MeHEeHNI




WHPOPMAIIMOHHBIX 1
ABTOMATHU3UPOBAHHBIX CHCTEM

N NPUKNAAHBIX
NPUNOKEHNI, TpeboBaHUA
COBMECTUMOCTH

Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMITETEHIIH KOMITeTeHINH (WIn e WHnukaTopsl KOMIIETEHITUH
" qa CTI/I) 3HAThb YMETH BJIaACTh
dopmannsoBaTtb
TpeboBaHus, HaBblKamm
CTPYKTYPY TEXHUYECKOTO OnunCbIBaTb GYHKLMMK, MoAroToBKM
OIIK-4.3 Braneer HaBbIKaMH 3agaHua, cneumnduKaumin, orpaHuyeHmna un [OKYMEHTaLmu,
COCTaBJICHUSA TCXHHUYCCKOU o
PYKOBOACTB NONAb30BATENA U yci0BMSA afanTMpPOBaHHOM K
JOKYMCHTAIIUX Ha PA3JIMYHBIX 3Tallax
JKH3HEHHONO LKA aAmuHucTpaTopa, aKcnyaTauum PasHbim KaTeropuam
MH(OPMATIMOHHO CHCTEMBI. 3KCMJ/IyaTaLMOHHOWM NHGOPMALMOHHBIX nosb3osaTesiei n
[OKYMeHTaUmMn CUCTEM MOHATHBIM U crneumnanuncTos
O|HO3HAUYHbIM CONPOBOMXKAEHUA
A3bIKOM
onpesensaTb
ApXUTEKTYDY ONEPALIMOHHBIX TpeboBaHuMA K 6a30BbIMM Npremammu
OIIK-5.1 3HaeT OCHOBBI CHCTEMHOTO cpMCTeN\ ézzosblzd) ML nporpaMmHoi HaCTPOIKM CUCTEMHBIX
aAMHHHCTPUPOBAHNA, ’ ¥ annapaTHOV cpede, | napameTpos, CAYX6 U
agmunauctpuposanus CYB/I, aamuHucTpuposaHua CYB/A, N
Heobxoanmow ana npas gocTyna ans
COBPEMEHHBIE CTAHIAPTHI OCHOBHbI€ MPOTOKO/bI 1 6
MH(OPMAIMOHHOTO B3aHMOCHCTBHS bopmaTbl ¢$yHKUMOHMPOBaHMA obecnedenna
CHCTEM MHOOPMALMOHHBLIX U | paboTocnocobHOCTU K
MHdOpMaLMOHHOro obmeHa
aBTOMaTU3MPOBaHHbI 6e3onacHoOCTK
X cucTem
Crocobert K/lo4eBble OCYLLECTBAATbL CpeAcTEamU
e b KOHOUrypaLMoHHbIe TOHK»;}O HaCTPOMKyY aAmMnHnCTpUpOBanIA,
IIPpOrpaMMHOC U
porp OIIK-5.2 YMeeT BBITOIHATD KOHOUIYpaLMOHHbIMM
anmnapaTHoe o napameTpbl ONepaLyoHHbIX napameTpos nog N
5 OIIK-5 6 IapaMeTPUYECKYIO HACTPOMKY darinamm un
obecreYeHue ISt cuctem, CYB/, cepsepHoOro KOHKpeTHble
UH()OPMALIMOHHBIX YyTUAUTaMU
MH(OPMALIMOHHBIX U M NPUKNALHOrO cueHapum
ABTOMATHAHPOBAIELX aBTOMATH3MPOBAHHBIX CHCTEM P P TecTpoBaHMA
P nporpammHoro MCNONb30BaHMA U
cucTeM KOPPEKTHOCTM
obecneyeHun Harpyskm
HacTpoeK
BbIMNOHATb YCTaHOBKY HaBblKamu
3Tanbl YCTaHOBKM N NePBUYHYIO yCTpaHeHuA TUNOBbIX
OIIK-5.3 Briajieer naBbikamu onepaLyMoHHbIX CUCTEM, HaCTPOWKY ownB6oK
MHCTAJLIGIUHI IIPOTPAMMHOTO 1 Apaiisepos, cepsepHoro NO NPOrpaMmmHbIX 1 NHCTaNNALMM,
amnmapaTHOTO 00ECIICYCHHUS
annapaTHbIX AOKYMEHTUPOBaHMEM

KOMMOHEHTOB Mo
WHCTPYKLUAM U

BbINO/NHEHHbIX
onepauwni ana

pernameHTam

JanbHeunwemn




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAThb YMETH BJIaACTh
noAaAep»KKu
pacnosHaBaTb TUN
OIIK-6.1 3HaeT OCHOBBI TEOPUU
6a30Bble NOHATUA TEOPUM 3a4a4 1 BbIbUpaTb
CUCTEM U CUCTCMHOI'O aHaJIn3a, o A3bIKOM ONUCaHUA
JTUCKPETHOI MATEMATHKH, TEOpHH CUCTEM, 3/1IEMEHTbI afeKBaTHbI MeTos, CTDYKTYP 1 byHKLM
B STHOCTEN U MaTeMaTU4YECKOU WUCKPETHON MaTeMaTUKN aHa/1n3a Unun
CpOATHOCTE ATeMATHHCCKO Anckp ! CUCTEM, OCHOBHbIMU
CTaTHUCTHUKHU, MCTOJO0B OIITUMMH3AIIUN Be pOﬂTHOCTH ble n N\O,ﬂ,efll’lpOBaHMﬂ
o dbopmannsmamu ana
1 UCCIICZI0BAHNA OTIEpallny, CTaTUCTUYECKME MOLenu, OpraHu3auMoHHO- NDeaCTaBNeHMS
HEHCTKHX BEIMHCIICHIH, OCHOBbI ONTUMM3ALN U TEXHUYECKNX U PeA
MAaTEMATHYCCKOI'O U UMUTAIITUOHHOI'O npOLI,ECCOB N NOTOKOB
UMUTaLUN 9KOHOMMYECKUX
MOJCIIUPOBAHUA
npoLeccos
NPoOBOAUTb
MoZenMpoBaHue npvemamm
OIIK-6.2 YMmeeT npuMeHSITh METOIbI
Criocoben npoL,eccos, BM3yan3aLmm
TEOPHU CUCTEM U CUCTEMHOI'O MeTOAUNKN ONncaHunA OUEHNBATH e3V/IbTaToB
AHAJIU3UPOBATh U
6 p aHaJIu3a, MaT€MaTu4CCKoro, 6M3HEC'H poueccos, moaenm U pesy.
pa3pabaTbiBaTh CTATHCTHYECKOTO U MIMUTAIIIOHHOTO noKasartenu moaennposaHua,
OPraHU3alMOHHO- HafeXHOoCTH,
P MOJIEIMPOBAHUS IS ABTOMATH3ALMN addeKTUBHOCTY, NOAroTOBKM
TeXHUYCCKUE U N 3KOHOMMYECKMEe NoKasaTenu
6 OIIK-6 9KOHOMHYECKHE cajat IR per e, anama appektnsHoctn NC HAAEHHOCTM M aHaTMTRRECKIX
IDOLECCHL C I/IHq)OpMaI_II/IOHHI:IX IIOTOKOB, pacyera ’ 3arpy3Ku pecypcos, MaTepu1anos u
pory IKOHOMUYECKOI 3(PPEKTUBHOCTH U NPMHUMNbI aHa/In3a MCNONb30BaThb pekoMeHaaLmit no
NpUMCHCHICM MCTO/IOB HAJIGKHOCTH MH(OPMAIIMOHHBIX MHPOPMaLMOHHbIX MOTOKOB
CHCTEMHOTO aHAJIM3a U CHCTEM 1 TeXHOTOrHil pe3ynbTaTbl ANA yAydLEeHnto
MAaTEMaTHIECKOTO noAaaepsKku npotweccos
MONETMPOBAHHA NPUHATUA PeLleHn
NpaKkTUKamm
NOAroTOBKM
BbIMNONHATb
WH}KEeHepHble PaCHeTHBIX
OIIK-6.3 Bnazeer HaBBIKaMH OCHOBHble TeXHUKO- AcueTH! I'IOpOLI,EHI-(e obocHoBaHWUI Ans
TIPOBE/ICHIT HIDKCHEPHBIX pACUCTOB | 5y ohomuMyeckne nokasaTenu P PYKOBOACTBA U
OCHOBHBIX IIOKa3aTeneit addeKTUBHOCTH
NC, meToabl pacyeTa 3aTpar, 3aKa34MKOB,
PE3yIbTaTUBHOCTHU CO3J1aHUS U NPOEKTOB CO34aHNA U
TPUMEHEHHs HH(OPMAIIHOHHBIX BbIFOA, U PUCKOB BHEAPEHUA MOAEepHU3aLIN MCNnoab30BaHWEM
CHCTEM M TEXHOJOTHii W 3KCnAyaTauum 3N1EKTPOHHbIX Taban
yaratl NHPOPMaLMNOHHbIX P y &
cucTem
CneunannsmpoBaHHbIX
cpeacTs
7 OIK-7 Criocoben OIIK-7.1 3HaeT OCHOBHBIC SI3BIKH OCHOBHble napagurmbl OpUEeHTMPOBaTbLCA B 6a30BbiMMU
pa3palaTbiBaTh TPOrpaMMHPOBAHHUs 1 PaboThI ¢ nporpammmnpoBaHusa, BO3MOXHOCTAX cpeacTBamM

1




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
AJITOPUTMBI 1 0azamu JIaHHBIX, ONEPALMOHHBIE KOHCTPYKLMH A3bIKOB U HanMcaHuA, 3anycka u
TPOrpaMMBbl, PUIOJHBIE | CHCTEMBI H 060I0UKH, COBP@‘%@HHBI@ pacnpocTpaHeHHbIX A3bIKOB, WHCTPYMEHTOB, OTNIAAKM NPOrpamm,
JIs1 IIPAKTHYECKOI'O IporpaMMHBIE CPpEabl pa3paOOTKU
JuiA TIp porp PCIBI pasp 6a308Bble NPUHUMMbI PabOTbI COOTHOCMUTb UX C cpeacTBamm
MNPUMCHCHUA I/IH(i)OpMaHI/IOHHLIX CHUCTEM U
TeXHONOT M CYB/, sBoamoxxHocTn OC n TUNAMU peLlaemMblX NOAKAIOYEHUA K
obonouek, byHKUUM cpes 3aga4 6a3am AaHHbIX
pa3paboTku
HaBbIKaMM
pa3pabaTbiBaTb
OIIK-7.2 YMmeeT NpUMEHATH SI3BIKU R —— MCMNoNb30BaHKA
[POrPaMMHPOBAHUS 1 PabOTHI C MeToAbl ONMUCAHUA U CeDBACH! AN bpenmBopKoB n
0a3amu JJaHHBIX, COBDEMEHHBIE aBTOMaTtM3auun busHec- aBTCE)MBTVBgLI,VIM bunbnnoTek ana
MPOrPaMMHBIE CPEIbl pa3pabOTKU NPOLLECCOB, OCHOBBI yCKOpeHNs
UHPOPMALMOHHBIX CUCTEM U TUNOBbIX NPOLLECCOB,
. NPOEeKTUPOBaHUA U pa3paboTku
OO SR Ao T Hopmanm3aumm 6as faHHbIX PeasMSOBLIBATE NPUKNALHbIX
OUSHEC TIpOeccos, petienn s MHLI,I/II'II:I noct op'eH na ' XPAnERWE 1 pELIJEHﬁﬁ 7
IPUKIAAHbIX 3a4a4 pa3jInvYHbIX
P A natp P b 06paboTKy AaHHbIX, P
KJIaCCOB, BCACHUA 63,3 JaHHbIX U 3anpoc03 CO30aBaTh OTYETHI U MHTerpaLI,MM nx c
I/IHq)OpMa]_II/IOHHBIX XpaHHUJINIL A . CyLLI,eCTBleU.I,eﬁ NT-
nHTepdelicbl focTyna o
cpefov
M1caTb KOPPEKTHbIN U | CpeacTBaMM OTNALKK,
STanbl }XKM3HEHHOTO LMKAA .
1DOrDAMMHOrG COMPOBOXKAAEMbIN MOAYNbHOIOo U
OIIK-7.3 Bnajneer HaBbIKaMH o6ec:quHMﬂ MeTozb! Kog, Haxo4uTb U WHTErpaLUmMoHHOro
oporpaMMupoOBaHus, OTJIAAKU U
porp P ’ A ! NCNpaBAAaTb OWNOKK, TECTUPOBaHWUA,
TECTHPOBAHHA TPOTOTHIIOB OTAAAKM, BUALI CO34aBaTb NPOTOTUMbI | CUCTEMAMM KOHTPONSA
[IPOrpaMMHO-TCXHUICCKUX TeCTUPOBAHMUA, OCHOBbI ,u,n or aNl?MHO BEDCHI U P
KOMILICKCOB 3211 MHTerpaLmum NporpaMmHbIX porp P
TEXHUYECKMX OTCNIEXKMBaAHMUA
M annapaTHbIX KOMMNOHEHTOB .
pelweHui nedekros
TEPMUHONOTUEN U
MOZAE/N }KU3HEHHOTO LMKNA ONPEABAATE MECTO KOHLEenunamm
OIIK-8.1 3HaeT OCHOBHBIC U KOHKPETHBbIX paboT B
Crocoben IPUHEMATH TEXHOJIOI'MH CO3/IaHUS U BHEIPEHUS , 9Tanbl NPOEKTUPOBAHUA, O6LLI|EM npouecce NMPOEKTHOIo n
ydacTre B yIpaBlICHHH MH(pOPMALIMOHHBIX CUCTEM, pa3paboTku, BHeaApeHNA U npoueccHoro
CO34aHMUA U pPasBuTUA
8 OINK-8 TIPOEKTAMHY CO3TaHHS CTaH/AapTHl YIPABICHUS XU3HEHHBIM | conpoBoOXKAeHWA, 6a3oBble MHGOPMALMOHHbIX ynpasneHun B
MH(bOPMATMOHHBIX LHKIIOM MH(OPMALMOHHOM CHCTEMBL | royi0n0rum peannsaLmum P 06.1acT1 pa3paboTKu
CHUCTEM Ha CTaauiax cncTem MC
KHU3HCHHOI'O ITUKJIA,
OIIK-8.2 YMeeT OCyIIeCTBIsTH NPUHUMNbI NJAHUPOBAHMA OpraHM30BbIBATb HaBblKaMW BeAeHUs
OpraHHM3aIOHHOE 00€ecIIeueHne paboT, pacnpeaeneHus BbINOJIHEHWE 33434 B | MPOTOKO/IOB, N/aHOB
BBITIOJIHCHHsI PabOT Ha BCEX CTALMSX ponei, B3aMMoaencTeusa NpoeKTe, 1 paboumx *KypHanos,
1




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAThb YMETH BJIaICTH
H B IIPOLECCaxX KU3HEHHOI O IUKJIa YYaCTHUKOB U KOHTPONA CorsiiacoBbiBaThb obopmneHus
HHDOPMAITHOHHON CHCTEMEI BbINOJIHEHWSA 33434 aencTeus yrnpaBieHYeCcKMX
YYaCTHUKOB, peLeHni u
OTC/IEXKMUBATb CPOKM U [0roBopeHHoCcTel
pecypcbl Ha cBoeMm
yyacTtke
noAroTaBaAnBaTh npaKkTUKamm
NAaHOBYIO U cucTemaTtmsaumn um
OIIK-8.3 BnaﬂeeT HaBbIKaMU Tpe6OBaHMFI K CTpYKTYpe Y 4
COCTaBJICHHSI [JIAHOBOM M OTYETHOM NNaHOB, rpadMKOB, OTYETOB OTHETHYIO BU3ya/siMsaumnn
JIOKYMEHTAI[UH IO YIPaBIECHUIO ’ ’ OOKYMEHTauUuIo no NPOEKTHOW
0 XoAe paboT, akToB
NPOEKTaMH CO3/IaHHs peanusaumn NpoeKTa, MHpOpMaL MK ans
(hopMaIIOHHBIX CUCTEM Ha npuema-nepeaadv n
MH(OpMaIl du1KcupoBaTb pasHbIX rpynn
CTaJIUAX KU3HEHHOI' O IIUKJIA 3aKpbITMA 3Tanos
TeKyluee CoCToAHME, 3aMHTEPEeCOBaHHbIX
OTK/IOHEHUA U PUCKK CTOPOH
OIIK-9.1 3HaeT HHCTPYMEHTHI U
M BMAbI U 0COBEHHOCTU npasunamm 4en0Boro
METOAbI KOMMYHHUKAIIUU B IIPOEKTAX; 6 6
KAHATIEL KOMMYHHKAIHIE B TPOCKTAX; I'IpOd)ECCMOuHaJ'IbeIX BbI6GMPaTh YMeCTHbIe obLeHus,
MOJIENH KOMMYHHKALWiA B ripoektax; | KOMMYHUKALWMA, NPUHLMMbI dopmartbl U KaHabl CTPYKTYpUpPOBaHUA
TEXHOJIOTMH MEXJIMYHOCTHOM 1 noctpoeHus apPeKTUBHOro | 06LWEHMA B TUMMYHBIX | YCTHBIX M MUCbMEHHbIX
IPYNIOBOW KOMMYyHUKAIUH B B3aMMOAENCTBUSA B NPOEKTHbIX coobueHni,
ACIIOBOM B3aMMOICUCTBUH, OCHOBBI KomaHge, 6a3oBble CUTYyaLMAX, YYUTbIBATb NoAroToBKM
KOH(MPJIMUKTOJIOTUU, TEXHOJIOINH1
Criocober MprHAMATh b ’ cTpaTerMu paspeLueHums KOHTEKCT U agpecaTa NpPe3eHTaLMOHHbIX
y4acTHE B peain3alviu IMOATOTOBKH U IIPOBEACHUA KOHd)ﬂMKTOB maTepuanos
poeCCHOHATBHBIX TIpe3eHTaIMi p
KOMMYHHKAaIUi ¢ BbIABNATb
9 OITK-9 33“‘;?;&?;‘:3?;5;“‘“ notpebHocTU n HaBbIKaMW BEAEHUSA
. O’KMAaHMA 3aKa3umKa neperosopos
TIPOEKTHOM OIIK-9.2 Ymeer ocymecTBsTh NPUHLMMbI PaboTbl C A ’ P P8,
NS TeTbHOCTH H B B3aUMOJICHCTBHE C 3aKA3UYMKOM B 3aKa34MKOM, OCHOBbI noAAEpPn BaTbv $ukcaumu 3
paMKaX TPOEKTHBIX npolecce peanu3aluy IpoeKTa; YTIpaBAEHUA OKIUAHMAMM KOHCTPYKTUBHbIN [0roBopeHHocCTeN,
rpymm OPUHUMATH YIacTHE B " | m@wanor, yqacteoBaTtb npeaocTaBAeHms
OMaHI000Pa30BAHUH 1 PA3BHTHH noAxoAp! K GopmMMpoBaHMio -
K A000p p 1 NOAAEPIKE KOMAHbI B O6CYKAEHUMN U 06paTHOM CBA3M U
TIepCoHalIa
P P peweHnn YyTOYHEHMUA
OpraHM3aLUMOHHbIX TpeboBaHuiA
BOMPOCOB
OI1K-9.3 Bnaaeer HaBbIKaMU OCHOBbI OpPaTOPCKOro roToBUTb U TEXHUKaMK
TPOBE/ICHHS IIPC3CHTALIHIA, WCKYCCTBA, BU3yaslbHOW NpPoBOANTL ynpasieHus

1




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
[EPEroBOPOB, MyOIMYHBIX noaaepX*Ku A0KNa40B, BbICTYN/€HUA nepes, BHUMaHUEM
BBICTYMITCHUH CTPYKTYPb!I ybeamntenbHom pa3HoW ayauTopuen, ayauTopuu,
npeseHTauum afanTMpoBaTtb pearMpoBaHuA Ha
cogep:kaHue n popmy BOMpPOCHI U
noAayu K ypoBHIO BO3paKeHus,
cnywartenen 3aBepLUeHmns
BbICTYN/IEHUI U
neperoBopoB
YMeer npuMeHsITh U
WHTEIPUPOBATh Buageer
3HaeT TeOpeTHIECKHe NU-TexHonoruu B NIPAKTUYECKUMU
OCHOBBI U COBPEMECHHBIC YCIIOBUAX pCaHBHOﬁ HaBBIKaAMH
TEXHOJIOTUA IIPOU3BOJICTBEHHOMN POMBIIUIEHHON
TIK-1 (FC-1).1 PaspaGatsisact UCKYCCTBEHHOI'O Cpebl: pa3paboTKH,
HOBEIE APXHTEKTYPE TITyBGOKHX MHTEIJIEKTA, MAIIMHHOIO U (bopMyITupoBaTh U BHEIPEHUS U
Heifpocereit TIIyOOKOro 00yUIeHHUS, YTOYHSATH 3a/1a4H, CONPOBOYKICHH
Vposens: TpoxsaayTsiii aHaJu3a JaHHbIX U moxoupaTh U N -pemienuii B
MpOrpaMMHON MH)KEHEPUH, | HacTpaWBaTh MOAENH | (popMarte CTaXUPOBKH,
CriocobeH poBOIUTE | YPOBEHH OCBOSHHSI HHIUKATOPA: Eg:l\l\:;}zﬁz}izg BLT‘?I?C?I?/ITZJI;I:HZIG HH;;E{%::;EEIMH
Hiﬁgiﬁgﬁ?j}g 3naer réiiiiiiie:g;;;?wpm i paszpaboTKe. 3HacET OTpaHUYCHHS, pa3paboTKu 1
10 IIK-1 (FC-1) | obmacTu apXHTEKTYp apXUTEKTYypa-JaHHbIE-3a/1a4a apxuTeKTypet Mozencii (ML, paspadathisaTh u YHPaBJICHI
’ ’ DL, LLM, CV, RL), meronbt TECTHPOBATH MIPOCKTaMHU
anroputmMoB MO, TPUHITUTIBI KX TOCTPOEHHUS, ’ > ’ P P ’
ONTHMI3ALIAH H CHITbHBIC 1 CTaGhle CTOPOHBL. ONTUMHU3ALNN U 00yUeHus, a MpOrpaMMHBIE cpencTBamMu
MATEMATHKIL 3HACT 0COBCHHOCTH HAHOONee TaK)Ke UCIIONIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3AIIUU
4ACTO BOTPCUAIOMIXCS WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
BEECIHTENCH, yMeST OAGHDATS miatdopmer: Python, aHAM3UPOBATH MOHHUTOPHUHTA,
APXUTEKTYDEL, 8/1eKBATHBIC _ nyTorch, TensorFlow, JTAHHbIC, OITBITOM PabOTHI ¢
0COBEHHOCTIM BLITHCHTOTLHLL scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
yCTpOHiCTE Spark, Hadoop, HHCTDYMCHTBI koM UM-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JaHHBIX U
Kubernetes, Git, CI/CD, 00J1a4HOM MOZENEN 10
o0agHbIe TUTAT(HOPMBI UHOPACTPYKTYPHI, JKCIUTyaTallud U

AWS, Azure, GCP.

OIICHUBATh KaYECTBO
U yCTOMYMBOCTH

peleHui.

OLICHKH
a¢hexTuBHOCTH.




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
YMeeT NpUMEHATh U
WHTErpUPOBATH Brnaneer
3HaeT TeopeTUIECKHe NHN-TexHonoruu B NIPAKTUYECKUMU
OCHOBBI U COBpEMEHHBIE YCIIOBUSX PEeaNbHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN HIPOMBIIUIEHHON
IK-1 (FC-1).2 HCKYCCTBEHHOI'O Cpeasbl: pa3paboTKH,
PazBuBaer MeTopl yCKOpPEHUS WHTEJUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPEHUS 1
o0ydeHus ri1y0OoKoro o0yueHwus, YTOYHSTH 33/1a4H, COTIPOBOXKICHUS
aHaJIN3a JAHHBIX U noaoupaTh u NU-pewenuii B
Yporenb: IIponBuHyTHII IIPOrPAMMHON MHKEHEPUU, HAcTpauBaTh MOJIeN | (hopMaTe CTaXKHUPOBKH,
pUMeEHSIEMbIC B M0/l TAHHBIE U WHCTPYMEHTaMH
YpoBeHb 0CBOEHH S MPOMBIIILICHHON BBIYUCITUTEBHBIC KOMaHTHOM
HHAUKATOpa: 3HaeT U paspabotke. 3HaeT OTpaHUYCHUS, pa3paboTKH U
HCIIOIB3YET NIPOABUHYTHIE apxXuTeKTypbl Mojeneit (ML, pa3pabaTriBaTh U YIIpaBJICHUS
WHCTPYMEHTBHI JIJIS DL, LLM, CV, RL), meronast TECTUPOBATH MPOEKTaAMHU,
HU3KOPAHTOBBIX Pa3I0KEHUH, ONTHMHU3ALNN U 00ydeHus, a MpOrpaMMHBIE cpencTBamMu
yMeEeT I10JIb30BaThCs TaKXe UCII0Ib3yEeMbIe KOMITOHEHTHI, aBTOMAaTHU3aLUH
IPOJIBUHYTHIMU METOAAMU UHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
OIITUMM3ALUU JUI1 00y4eHUs wiatdopmsr: Python, aHAJIM3UPOBAThH MOHUTOPUHIA,
CKATBIX MOJICJICH HCIIONB3YeT PyTorch, TensorFlow, JTaHHEIE, OTIBITOM Pa0OTHI C
ocobeHHOCTH 3a1a4 u apxutektyp | Scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
ULl ONTUMHU3ALUK 00ydIeHUs U Spark, Hadoop, UHCTPYMEHTHI nukinom UH-cucrem
nH(epenca. SQL/NoSQL, Docker, MLOps, Big Data u — OT JaHHBIX U
Kubernetes, Git, CI/CD, 00s1a4HOI MOZENEN 10
o0JavYHbBIC TUTATPOPMBI WH(PACTPYKTYPHI, JKCIUTyaTallny U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYHBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
IK-2 (FC-2).1 3HaeT TEOpPETHYECKUE YMeer npuMeHsITh | Brnaneer
Crioco0eH mpoBOANTH HUccnenyer u paspabaTsiBaer OCHOBBI M COBPEMEHHBIE UHTErpUPOBATH MPAKTUIECKUMHU
($poHTHPHBIE OospIInE SI3BIKOBBIE MOZIEIIN TEXHOJIOTUU NH-TexHONOrNN B HaBBIKAMH
HCCIIEI0BaHNA B (LLM) u npyrue monenu s HCKYCCTBEHHOI'O YCIIOBUSIX peanbHON MPOMBIILIIEHHON
11 IIK-2 (FC-2) obyactu CUMBOIBHBIX JIAHHBIX MHTEIJIEKTa, MAIIHHOIO U MIPOU3BOACTBEHHOM pa3paboTkH,
($yHIaMEHTaIbHBIX U riryookoro oOy4eHus, Cpensbl: BHEZIPEHUS U
reHepaTUBHBIX Wnpukarop: [IponBunyTHIN aHaJu3a JaHHbIX U (bopMynupoBaTh 1 COIIPOBOXKICHHS
Mozenen MIPOrpaMMHON MH)KEHEPUH, YTOYHSATH 33/1a4H, NH-pemiennii B

YPOBCHB OCBOCHU A MHAUKATOpA:

IIPUMCHSICMBIC B

noA0UpaTh U

(hopmaTe CTaXKHPOBKH,

1




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaJACTh
VYmeer pazpabaTbiBaTh custom MPOMBIILIEHHON HACTpauBaTh MOJIEITU WHCTPYMEHTaMHU
symbolic layers mgns PyTorch. pa3pabotke. 3HaeT TOJT IaHHBIC U KOMaHTHOM
YMeer UHTerpupoBaTh apxuTeKkTypbl Mojeneil (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
pasnuuHbie (hopMaTbHBIC DL, LLM, CV, RL), metost OrpaHUYEHUS, YIIPaBJICHUS
Bepudukatopsl Z3, Prolog B ONTUMH3ALIUU B O0YUEHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
NalTIaiiHbl TEeHepaluu TaKXKe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
UHCTPYMEHTBI U MPOrpaMMHBIC aBTOMATH3aIIH
iatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OIBITOM PabOTHI C
Spark, Hadoop, JIaHHEIE, MMOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIL30BATh koM NHU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
o0ayHbIe TIaT(HOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00J1aYHOI AKCILTyaTaIiy |
UHPPACTPYKTYPHI, OIICHKH
OIICHUBATH Ka4eCTBO 3 PeKTUBHOCTH.
1 YCTOMYHUBOCTh
pelIeHui.
TK-2 (FC-2).2 3HaeT TeOpETUUECKUE YMeeT npuMeHsITh U Bnaneer
OCHOBBI U COBpPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
Uccnenyer u cozgaer MynbTH-
MOTANBHBIE GOBIIHE S3LIKOBLIE TEXHOJIOTUU NN-TexHonoruun B HaBBIKAMH
woziem (LLM) MCKYCCTBEHHOTO YCTOBHSX peabHOM MTPOMBIIIUTEHHON
) . WHTEIUIEKTa, MAIIMHHOTO U MTPOU3BO/ICTBEHHON pa3paboTkw,
Yposenb: [IpoaBuHyTHII ]
rIIyOOKOro 00ydeHus, Cpenbl: BHEAPEHUS U
aHaM3a JaHHBIX U (hopMyIHpOBaTH H COITPOBOXKTCHHSI

YpoBeHb OCBOCHUS MHAUKATOPA:

Pa3zpabaTpiBaeT KacTOMHBIE
attention-mexanusMmesl 114
CIIHSIHUS MOAAIBLHOCTEH
(mampumep, Gated Cross-
Attention). Bnageer TexaukamMu
alignment-a s cHmkeHus
MEXMOJAILHOro JucOajianca.
Hcnonb3yer Tpéx-cTaguiiHoe
obyuenue: Pretrain-Align-
Finetune

POrpaMMHON MHKEHEPHUH,
IPUMEHSIEMbIC B
MIPOMBIIIEHHON

paspabotke. 3HaeT

apXuTeKTyphl Mojeneit (ML,
DL, LLM, CV, RL), meronabt
ONTUMM3ALUHU U 00yUEHHUs, a

TaKXe UCIIOIb3yeMbIe

MHCTPYMEHTHI U
mnatgopmel: Python,
PyTorch, TensorFlow,

YTOYHATH 33aa4H,
moIOUpaTh U
HaCTpanBaTh MOJICIN
10/ TaHHBIE U
BBIYHCIIUTENBHBIE
OrpaHWYEHHS,
pa3pabaTbiBaTh U
TECTHPOBATh
HporpaMMHBIE
KOMIIOHEHTBI,
00pabaThIBaTh U

NU-pewienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHIHOU
pa3paboTKH u
yIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMATH3aLIH
pa3BepTHIBAHUS U
MOHHUTOPUHTIA,




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
scikit-learn, NumPy, Pandas, aHAJTM3UPOBATh OITBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIb30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JJaHHBIX U
o0TayHbIe TIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIly 1
UHPPACTPYKTYPHI, OILIEHKH
OILIEHHWBATh Ka4yeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHUi.
YMeer npuMeHsTh U
Bnaneer
HMHTETPUPOBATh
3HaeT TeOpEeTHIECKHe MPaKTHIECKUMHU
N -TexHonornu B
OCHOBBI U COBPEMEHHBIE N HaBbIKaMH
YCIIOBHUSIX peaibHOU .
TEXHOJIOTUH o MTPOMBILIUICHHOH
HCKYCCTBEHHOTO MPOM3BOACTBEHHON a3paboTKu
IK-3 (MF-1).1 Y CpebL: pasp ’
WHTEIUICKTa, MAITHHOTO U BHEJIPCHUS U
[Ipumensier anmapat TeopuH (bopMyITUpOBaTh U
N rIyOoKoro odydeHus, COTTPOBOXKICHUS
BEPOSITHOCTEH, MATCTATUCTUKH U YTOYHSTD 3aJIa4H, .
aHaJli3a JaHHBIX U N -pemienuii B
Teopruu HHPOpPMAITIU IS s monoupaThs U
CnocobeH MpUMEHSTh MPOrpaMMHON HHKEHEPHH, (dhopmMarte CTaKUPOBKH,
(hopMyIUpOBaHSI U aHAIN32 HACTPauBaTh MOJIEITU
COBPEMEHHYIO MpUMEHSIEMbIC B WHCTPYMEHTaMH
3aJ1a4 UCKYCCTBEHHOTO N TIOJT TaHHEIE U .
TEOPETHYECKYIO MPOMBIIIICHHON KOMaHTHOM
HHTEJIIEKTa BBIYUCITUTEIBHEIC
MaTeMAaTHKYy s . paszpabotke. 3HaeT pa3paboTKu 1
Yposenb: [IpoaBuHyTHII . OTpaHUYEHUS,
pa3paboTKH HOBBIX apxXUTEKTypbl Mojeneit (ML, VIIpaBJICHHS
12 IK-3 (MF-1) pa3pabaThIBaTh U
aJTOPUTMOB U DL, LLM, CV, RL), meronbt MIPOCKTaMH,
YpoBeHb OCBOCHUS HHMKATOPA: TECTUPOBATH
(bopmynupoBaHUS ONITUMH3ALUU B O0YYEHUSI, a cpeacTBaMHu
[IpuMeHsieT METOIBI TCOPUH MPOrpaMMHBIC
MEPCIICKTUBHBIX 3714 . TaKXe UCIONb3yeMbIe aBTOMATH3AIHH
BEPOSITHOCTEH, CTATUCTHKU U KOMITOHEHTEI,
nm UHCTPYMEHTHI U pa3BepThIBAHUA U
Teopuu HHpOpMAIIHN IS 00pabaThIBaTh U
miatdopmer: Python, MOHHUTOPHUHTA,
pelIeHNUs 3a71a4 aHAITu3a TAHHBIX, aHAITM3UPOBATh
OLCHKH HAPAMETPOB MOTCTEH 11 PyTorch, TensorFlow, AHHBC OITBITOM PabOTHI ¢
P I scikit-learn, NumPy, Pandas, ’ MTOJHBIM KU3HEHHBIM
aHallu3a CTATUCTHYECKUX HCIOJIb30BATh
. Spark, Hadoop, koM UM-cucrem
3aBrcuMocTeil B 3aauax UU. WHCTPYMEHTBI
SQL/NoSQL, Docker, MLObs. Bie Data 1 — OT JaHHBIX U
Kubernetes, Git, CI/CD, ps, BIg 1 MoZenen 1o
obOmayHOH
00JIa4YHbIC TIATHOPMEI HH(PACTDYKTYDHI IKCIUTyaTalluy |
AWS, Azure, GCP. PactpyKIypel, OLIHKH
OIICHUBATh KaY€CTBO
a¢hexkTuBHOCTH.

Y YCTOMYHMBOCTh




Kon Conepxanue B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" ‘-IaCTI/I) 3HaTb YMETH BJIaJACTh
peLIeHUA.
IK-3 (MF-1).2
IIpuMmensier anmapat Teopuu
BEPOSATHOCTEN IJIS1 UCCIEA0BAHUS
METOJIOB U MOJIENEN MAILIMHHOIO
YMeer npuMeHsITh U
00yueHHs
. UHTEIPUPOBATh Buaneer
Yposens: [IpoaBuHyTHII
3HaeT TeOpEeTUIECKHE NHN-TexHonoruu B NIPAKTUYECKUMU
OCHOBBI U COBpPEMEHHbBIE YCIIOBHSIX peabHOU HaBbIKaMH
YpoBeHb OCBOEHHS WHINKATOPA: N .
TEXHOJIOTUH MIPOU3BO/ICTBEHHON MTPOMBIIIUIEHHON
YPpOBEHb OCBOEHUS MHIUKATOPA:
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
DopMynHupyeT OTIANYUS B
WHTEIUIEKTa, MAIIMHHOTO U bopMynTupoBaTh U BHEAPEHUS U
MTOCTAaHOBKE 3a/1a4M O TIPOBEPKE
YTOYHSTD 33JIa4H, COIIPOBOXKTCHHSI

TUIIOTE3bI OT IOCTAHOBKHU TSI
MOMYJISIPHBIX KPUTEPUEB,
IIPUMEHSET CIIENHAIN3UPOBAHHBIE
KpUTEPHH.

IIpumensieT TeopeTUdecKue
OCHOBEHI TpayMIECKUX
BEPOSITHOCTHBIX MOJIEICH U 3HAET
HX OCHOBHbIE BUABI, (hOpMaIU3yeT

CBSI3b MEXY BEPOSITHOCTHBIMU
MOJEISIMHU U T€HEePaTUBHBIMU
MOJENSIMHI MaLIMHHOTO 00y4eHHUs,
o0y4aer v MpuMeHseT
MHOTOMEpHBIE Tpad)oBbIe
BEPOSITHOCTHBIC MOJIENTN HA
MIPAKTHKE.

IIpumensier TeopeTudecKue
OCHOBBI MaPKOBCKHMX ITPOLIECCOB
NPUHATHS PELICHUH,
MaTeMaTH4yecku (popMaan3yer
CBSI3b AJITOPUTMOB OOyUYEHHS C
MOJIKPEINIEHUEM U MapKOBCKHX

MPOLIECCOB MPUHSITHUS PELICHUIN

rryOoKoro odydeHus,
aHaJIn3a JaHHbIX 1
MPOrpaMMHON UHKEHEPHH,
IIPUMCHSICMBIC B
MPOMBIILIEHHON
paspabotke. 3HaeT
apXHTEeKTyphl Mojaeneit (ML,
DL, LLM, CV, RL), meronst
ONTUMU3AIIUU ¥ 00y4deHUs, a
TaK)Ke UCIIONIb3yeMbIe
WHCTPYMEHTHI U
miatdopmer: Python,
PyTorch, TensorFlow,
scikit-learn, NumPy, Pandas,
Spark, Hadoop,
SQL/NoSQL, Docker,
Kubernetes, Git, CI/CD,
o0agHbIe TUTAT(HOPMBI
AWS, Azure, GCP.

nmooupaTh u
HaCTpanBaTh MOJIEH
M0J] TAHHBIE U
BBIUUCIIUTENbHbIE
OrpaHUYEHHUS,
pa3pabaThIBaTh U
TECTUPOBATH
IPOrpaMMHbIE
KOMITOHEHTHI,
00pabaThIBaTh U
aHAJIM3UPOBATH
JaHHBIE,
UCIIOJIb30BATh
WHCTPYMEHTHI
MLOps, Big Data u
obnauHON
UHOPACTPYKTYPHI,
OLIEHMBATh KA4eCTBO
U yCTOMYHMBOCTh
peLieHui.

NHN-pewienuii B
(dbopmaTe CTaXKMPOBKH,
MHCTPYMEHTAMU
KOMaHTHOU
pa3paboTKH U
YIIpaBJICHHS
MPOEKTaAMH,
cpeacTBaMH
aBTOMATH3AIUH
pa3BepTHIBAHUS U
MOHUTOPHWHTA,
OTIBITOM Pa0OTHI C

IIOJIHBIM JKU3HCHHBIM

mukiioM MU -cuctem
— OT JaHHBIX H
MoJIeJIeH 10
SKCIUTyaTallud U
OIICHKH
3¢ hekTHBHOCTH.

1




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
YMeeT NpUMEHATh U
WHTErpUPOBATH Brnaneer
3HaeT TeopeTUIECKHe NHN-TexHonoruu B NIPAKTUYECKUMU
OCHOBBI M COBPEMEHHEIE YCIIOBUSX PEeaNbHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN HIPOMBIIUIEHHON
IK-4 (MF-3).1 HCKYCCTBEHHOI'O Cpeasbl: pa3paboTKH,
[Ipumensier MeTOIBI WHTEIJIEKTa, MAIIMHHOTO 1 bopMynupoBaTh 1 BHEJIPEHUS 1
ONITUMHM3ALINY, JJIsl pa3pabOTKH U riy0oKkoro o0y4eHus, YTOUHSTH 3aJIa4H, CONIPOBOXKJICHHS
UCCIICZIOBAHUS 00yYarOIIUX aHaJM3a JaHHBIX U moaoupaTs u N -pemienuii B
Crioco0OeH mpuMeHSITh ANTOPUTMOB IpOrpaMMHON MHXECHEPUH, | HacTpauBaTh MOjenu | (opmaTe CTaKHMpPOBKH,
COBPEMEHHBIE METO/IbI VYpoens: ba3oBerit pUMeEHSIEMbIC B M0/l TAHHBIE U WHCTPYMEHTaMH
ONITUMHU3AIUH TS MPOMBIIILICHHON BBIYUCITUTEBHBIC KOMaHTHOM
00y4YeHwHs MO/IeTIeH YpoBeHb OCBOCHUS WHIANKATOPA: paspabotke. 3HaeT OTpaHHYEHHS, pa3paboTKH 1
13 [K-4 (MF-3) MalHHHOrO IIpumensier TUIIOBBIE apxXuTeKTypbl Mojeneit (ML, pa3pabaTriBaTh U YIIpaBJICHUS
00ydeHUsI, HACTPOUKHU TPaIMEHTHBIC AIITOPUTMBI LTSI DL, LLM, CV, RL), meronast TECTUPOBATH MPOEKTaAMHU,
THUIEpIIapaMeTpoB U pEeIleHHs THITOBBIX 3a]1a4 ONITUMH3ALINU B 00YUEHUsI, a porpaMMHBIE cpeicTBaMH
pemieHus 3aaaq ONITUMU3AIIUHY ¥ 00yUIeHUS, TaK)Ke UCIIONIb3yEMbIe KOMITOHEHTEI, aBTOMAaTH3aIlUU
HCKYCCTBEHHOTO MTOHUMAaeT OCHOBHBIE WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
HMHTEIIeKTa TEOPETHYECKUE ACTIEKTHI tatgopmel: Python, aHAM3UPOBATH MOHHUTOPHUHTA,
TPaJMEHTHBIX aJTOPUTMOB, UX PyTorch, TensorFlow, JTaHHEIE, OTIBITOM PabOTHI C
KIaccH(UKAIMIO U 001aCTH scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
MIPUMEHEHUS Spark, Hadoop, HHCTPYMEHTBI koM UH-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
Kubernetes, Git, CI/CD, 00s1a4HOI MOZENEN 10
o0JavYHbBIC TUTATPOPMBI WH(PACTPYKTYPHI, JKCIUTyaTallny U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIMBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
Cnocoben I1K-5 (BD-2).1 3HaeT TEOpPETHYECKUE YMeer npuMeHsITh | Brnaneer
OIIPENENSITh Omnpenensier TpeOoBaHUS K OCHOBBI U COBPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
TpeOOBaHMUS K Ha0OpaM U Ka4eCTBY JaHHBIX IS TEXHOJIOTUH NU-texHonOrN™ B HaBbIKAMH
HabopaM JTaHHBIX IS peuieHus 3a1a4 MaluHHOTO HCKYCCTBEHHOTO YCIIOBUSIX peabHON MTPOMBIIIUTEHHON
14 IIK-5 (BD-2) penieHus 3aaaq o0y4deHus WHTEIUIEKTa, MAIIMHHOTO U MTPOU3BOJICTBEHHON pa3paboTku,
MAaIIHHHOTO Yposens: [IponBunyThIit rIIyOOKOTo 00y4deHus, Cpeqbl: BHEAPEHUS U
00y4eHus1, MPOBOJUTD aHaJu3a JaHHbIX U (bopMynupoBaTh 1 COIIPOBOXKJICHUS

pa3MeTKy U aHalu3
Ha0OpOB JAHHBIX

YPOBGHB OCBOCHUA MHAUKATOpA:
CraBur 3aJavdy pasMCTKU U

HpOFpaMMHOfI HUHXXCHCPUH,
IIPUMCHSICMBIC B

YTOUHSTH 3aJ1a4H,
noA0UpaTh U

NH-pemiennii B
(dopMare CTaXKUPOBKH,

1




Kon ConepxxaHue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
OLICHUBATH KA4eCTBO OLICHUBACT Ka4eCTBO pabOTEHI MPOMBIILIEHHON HACTpauBaTh MOJIEITU WHCTPYMEHTaMH
JAHHBIX, pa3METYHUKOB pa3paboTke. 3Haer M0/ TAHHBIE U KOMaHJHOH
obecrieunBaTh apxuTeKkTypbl Mojeneil (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
HEMNpepbIBHYIO DL, LLM, CV, RL), meroast OTpaHUYEHHUS, yIpaBIeHUs
WHTErPaINIo JaHHBIX ONTUMH3ALIUU B O0YUEHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
TaKXKe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
WHCTPYMEHTHI U MporpaMMHBIE aBTOMATH3aIIH
iatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OIBITOM PabOTHI C
Spark, Hadoop, JIaHHEIE, MMOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIb30BaTh nukioMm MU-cuctem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JIaHHBIX U
o0ayHbIe TIaT(HOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00J1aYHOI AKCILTyaTaIiy |
UHPPACTPYKTYPHI, OIICHKH
OIICHUBATH Ka4eCTBO 3 PeKTUBHOCTH.
1 YCTOMYHUBOCTh
pelIeHui.
3HaeT TeOpETUUECKUE YMeeT npuMeHsITh U Bnaneer
OCHOBBI U COBpPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
TIK-5 (BD-2).2 TEXHOJIOTUU NN-TexHonoruun B HaBBIKAMH
PaGoTaer ¢ JAHHBIML, B TOM MCKYCCTBEHHOTO YCTOBHSX peabHOM MTPOMBIIIUTEHHON
WHTEIUIEKTa, MAIIMHHOTO U MTPOU3BO/ICTBEHHON pa3paboTkw,
YHUCIIe COOMpaeT JaHHBIC U3 ]
rIIyOOKOro 00ydeHus, Cpenbl: BHEAPEHUS U
pa3pO3HEHHBIX HCTOYHUKOB,
aHaM3a JaHHBIX U (hopMyIHpOBaTH H COITPOBOXKTCHHSI

MIPOBEPSIET JaHHbIC HA
KOPPEKTHOCTb
Yposenb: [IpoaBunyTHII

YpoBeHb OCBOCHUS MHAUKATOPA:

[Ton6upaer nHCTpYMEHTApHt
pa3MeTKu MOA yCIOBUS 3a/1a4H;
OpraHu3yeT KpayJICOpCHHT
pasMmerku

IPOrpaMMHOM MHXEHEPUH,
IPUMEHSIEMbIC B
MIPOMBIIIEHHON

paspabotke. 3HaeT

apXuTeKTyphl Mojeneit (ML,
DL, LLM, CV, RL), meronabt
ONTUMM3ALIUU U O0YUEHUs], a

TaKXe UCIIOIb3yeMbIe

MHCTPYMEHTHI U
mnatgopmel: Python,
PyTorch, TensorFlow,

YTOYHSTH 3aa4H,
moIOUpaTh U
HACTPauBaTh MOJIEIH
HOJT TAHHbBIC U
BBIYHCIIUTEbHBIC
OrpaHHYCHHSI,
pa3pabaThIBaTh U
TECTUPOBATh
pOrpaMMHbIC
KOMIIOHEHTBI,
00pabaThIBaTh U

NU-pewienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHIHOU
pa3paboTKH u
yIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMATH3aLIH
pa3BepTHIBAHUS U
MOHHUTOPUHTIA,




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HATh yM €Thb BJIaICTH
scikit-learn, NumPy, Pandas, aHAJTM3UPOBATh OITBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIb30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JJaHHBIX U
o0TayHbIe TIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIly 1
UHPPACTPYKTYPHI, OILIEHKH
OILIEHHWBATh Ka4yeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHUi.
YMeer npuMeHsTh U
Bmaneer
HHTErPUPOBATH
3HaeT TeOpEeTHIECKHe MPaKTHIECKUMHU
NN -texnomoruu B
OCHOBBI M COBPEMEHHEIE N HABBIKAMH
YCIIOBHUSIX peaibHOU .
TEXHOJIOTUA IPOH3BOACTBEHHO MIPOMBIIIIIEHHON
I1IK-6 (BD-3).1 HCKYCCTBEHHOTO p g pa3paboTKH,
PaspabaTtbiBaer, OTjakUBaeT U HMHTEIEKTA, MAIIMHHOTO 1 (bopy EH oﬁaTb " BHEAPCHUS U
TECTHPYET IPUKIIAIHBIC PEIICHHS rIyOOKOro 00y4deHus, PMYJTHp COIPOBOXKICHHS
YTOYHSTD 3aJIa4H, o
¢ anemeHTamu U ¢ aHaJIn3a JaHHBIX U on6HpaTs 1 N -pemienuii B
MPUMEHCHHEM Pa3IMUHBIX MIPOrpaMMHON MH)KEHEPHH, P (dbopmaTe CTaXKHPOBKH,
N HACTpauBaTh MOJCIH
TEXHOJIOTUH XpaHCHHUS MIPUMEHSIEMBIC B SN — HHCTPYMEHTaMHU
CriocobeH CTPYKTYPUPOBAHHBIX JITAHHBIX, IIPOMBIIIICHHOH KOMaHIHOMN
BBIYMCIUTEIBHBIE
OpraHU30BaTh OLIEHNBAET KAYECTBO paszpabotke. 3HaeT OrDAHICHILS pa3paboTKu 1
XpaHeHUE JaHHBIX, Yposenb: [IpoaBuHyTHII apxXuTeKTypbl Mozeneit (ML, p ’ YOPaBJICHUS
15 I1K-6 (BD-3) pa3pabaThIBaTh U
BBIOMpas aleKBaTHBIC DL, LLM, CV, RL), meronbt TeCTIDOBATE MIPOCKTaMH,
TEXHOJIOTHYECKHE YpoBeHb OCBOCHUS] HHIMKATOPA: | ONTHMHU3AI[UK U O0yUYeHHUS, a Hpor 5MMHH€ CcpeacTBaMu
peleHus [Munrer aHaATUTHYECKUE 3aTIPOCHI TaKXe UCIONb3yeMbIe KI:)leOHeHTH aBTOMAaTH3aLUH
K JAHHBIM U aHAIM3UPYET IUIaH HHCTPYMEHTHI U ’ a3BEPTHIBAHUS U
Py PyM 00pabaThIBaTh U pasnep
3ampoca. YMeeT co3/1aBaTh miatdopmer: Python, AHAHSHDOBATE MOHHUTOPHUHTA,
MPEICUaBJICHHs, XPaHHUMBbIC PyTorch, TensorFlow, ,Z[aHHII)Je OITBITOM PabOTHI ¢
poIeyphl, GYHKIIUN 1 scikit-learn, NumPy, Pandas, ’ MOJTHBIM JKH3HEHHBIM
HCIIOJIB30BaTh
TPHUITEPBIL. Spark, Hadoop, HHCTDVMEHTLL nukiaoMm UU-cucrtem
SQL/NoSQL, Docker, MLO Spg\f Data it — OT JAHHBIX U
Kubernetes, Git, CI/CD, ps, BIg L MOZENEN 10
00navHOoI
00JIa4YHbIC TIATHOPMEI HH(PACTDYKTYDHI IKCIUTyaTalluy |
AWS, Azure, GCP. PaCTPYKTYPEL, OlleHKH
OLIEHUBATH KA4E€CTBO
a¢hexkTuBHOCTH.

Y YCTOMYHMBOCTh




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
peLIeHUA.
YMeer npuMeHsITh U
UHTEIPUPOBATh Buaneer
3HaeT TeopeTUIECKHe NHN-TexHonoruu B MIPAKTUYECKUMU
OCHOBBI U COBPEMEHHBIE YCIIOBUSIX PeaNbHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHON IPOMBIIUIEHHON
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
I1K-7 (BD-4).1 MHTEJUIEKTa, MAIIMHHOIO U bopMynupoBaTh 1 BHEJIPEHUS U
OcyuiecTBisier BEIOOD riy0oKoro o0y4eHus, YTOUHSTH 3aJIa4H, CONIPOBOXKJICHUS
TEXHOJOTUH 00paboTKU OONBIINX aHaJIN3a JAHHBIX U noaoupaTh u NU-pewenuii B
JAHHBIX,, TPUEMIIEMBIX JJIs pOrpaMMHON MHXXECHEPUH, | HACcTpauBaTh MOjenu | (opmaTe CTaKHMpPOBKH,
CO3JIaHHSI IPUKIIATHON CHCTEMBI NpUMEHSIEMbIC B M0J] TAHHBIE U WHCTPYMEHTaMH
WU c 3aganHpIMEA TpeOOBAHUAMU IIPOMBIIIEHHON BBIYHCIIUTEIbHBIE KOMaHTHOU
Yposenb: [IpoBUHYTHIM paspabotke. 3HaeT OTpaHUYEHUS, pa3paboOTKH U
apxXuTeKTypbl Mojeneit (ML, pa3pabaTriBaTh U YOPaBJIECHUS
Yposenb ocBoenus naaukaropa: | DL, LLM, CV, RL), metoast TECTUPOBATH MPOEKTaAMHU,
CH10COGEH MPUMEHSTS CnocobeH opraHn30BBIBATH ONITHMU3AIINH U 00yUJEHHs, a MpOrpaMMHBIC cpencTBamMu
pacrpeneneHHoe XPaHUIHIIE | TaK)Ke HCII0NIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3ALUU
PasIMIHRIC MOAICIH 1 napajuiebHyI0 00padoTKy Ha HHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
16 IIK-7 (BD-4) (Wnn) TEXHOIOTHH 6 . - Pyth
6DAGOTKH JAHHBIX a3eCOBPEMEHHHBIX TEXHOJIOTHI tatgopmel: Python, aHAM3UPOBATH MOHHUTOPHUHTA,
oop (Hadoop, Spark) 6Gombrmmx PyTorch, TensorFlow, JTAHHEIE, OITBITOM PabOTHI C
JTAHHBIX scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
Spark, Hadoop, HHCTPYMEHThI koM UH-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
Kubernetes, Git, CI/CD, 001a4HON MOZENEN 10
o0agHbIe TUTAT(HOPMBI UHOPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIHBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
I1K-7 (BD-4).2 3HaeT TEOPETHYECKUE YMeer npuMeHsITh | Brnaneer
PazpabatpiBaer 1 OTIIaKUBaET OCHOBBI U COBPEMEHHEIE WHTETPUPOBATH MPaKTUIECKUMHU
MIPUKJIAHBIE PEIISHUS C TEXHOJIOTUU NU-texHonOrN™ B HaBbIKAMH
anemenTamu MU ¢ mpumeneHnem HCKYCCTBEHHOTO YCIIOBUSIX peabHON MTPOMBIIIUTEHHON
Pa3TUYHBIX TEXHOJIOTHA WHTEIUIEKTa, MAIIMHHOTO U MTPOU3BOJICTBEHHON pa3paboTku,
00pabOTKH TAaHHBIX rIIyOOKOro 00y4deHus, cpensbl: BHEJIPEHUS U
[IpoaBunyTHIH aHaJ3a JaHHbIX U (bopMynupoBaTh 1 COIIPOBOXKJICHUS

HpOFpaMMHOfI HWHXXCHCPUH,

YTOUHATL 3a4a4U,

NH-pemiennii B




Ne i/

Kopg
KOMIICTECHIIH
u

Conepxanue
KOMIIETEHINHA (W €
YaCTH)

MHaukaTopbl KOMIIETEHITUI

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

3HATb

YMETh

BJIaICTh

ypOBeHL OCBOCHUA MHAUKATOpA:

IIPUMCHSICMBIC B

noJI0UpaTh u

(dhopmaTe CTaXKHPOBKH,

PaspabaTbiBaer 1 oTIaKUBaET MPOMBIILITEHHON HACTpauBaTh MOJICITH WHCTPYMEHTaMHU
NPUKIIaTHBIE PELICHUS C pa3paboTke. 3Haer M0/l TAHHEIE U KOMaHTHOH
anemenTamu MU ¢ npumenuem apxuTeKTypbl Mojeneil (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
Pa3IUYHBIX TEXHOJIOTHUI DL, LLM, CV, RL), metost OrpaHUYEHUS, YIIPaBJICHUS
00pabOTKH JaHHBIX ONTUMH3ALIUU B O0YUEHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
TaKXe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
UHCTPYMEHTBI U MPOrpaMMHBIC aBTOMATH3aIIH
wiatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OITBITOM Pa0OTHI C
Spark, Hadoop, JIAaHHEIE, MMOJTHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIL30BATh nukioM NHU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
o0rayHbIe TIATHOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00J1aYHOI AKCILTyaTaIiy |
UH(PACTPYKTYPHI, OLICHKH
OIICHUBATH Ka4eCTBO 3 PEeKTUBHOCTH.
Y YCTOMYMBOCTh
pelIeHui.
3HaeT TeOpETUUECKUE YMeer npuMeHsTh U Bnaneer
OCHOBBI H COBPEMCHHEIC WHTErPUPOBATH MPAKTHICCKUMHU
IIK-7 (BD-4).3 TEXHOJIOTHU NH-TeXHOJI0THH B HABBIKAMH
TecTupyeT, UCIBITHIBACT U UCKYCCTBEHHOI'O YCIIOBUSX PEabHON MPOMBIIIIICHHON
OIIEHUBACT KAYECTBO PEIICHUN C UHTEIJICKTa, MAITMHHOTO U MPOU3BOJICTBEHHOM pa3paboTkH,
anementamu VU, peann3oBaHHBIX rIyOOKOro o0y4eHus, CpebL: BHEJIPCHUS U
C MCIOJIh30BAHUEM TEXHOIOTHI aHalu3a JaHHBIX U bopMynTUpoBaTh U COTIPOBOXKICHHS

00pabOTKH TaHHBIX
Yposenb: [IpoaBuHyTHII

YpoBeHb OCBOCHUSI MHAUKATOPA:
UcnbIThIBaET perieHus ¢
anementamu MU napannensHoil u
MTOTOKOBOM 00paboTKH
pacnpeneneHHbIX JaHHBIX

IPOrpaMMHON MHXEHEPUH,
IPUMEHSIEMbIC B
MIPOMBIIIEHHON

pa3paboTke. 3Haer
apXuTeKTyphl Mojeneit (ML,
DL, LLM, CV, RL), meronabt
ONTUMM3ALIUU U O0YUEHUs], a
TaKXe UCIIONb3yeMbIe
WHCTPYMEHTHI U
matgopmel: Python,

YTOYHATH 33aa4H,
moIOUpaTh U
HaCTpanBaTh MOJICIN
HIO/T TaHHBIE U
BBIYHCIIUTENBHBIE
OrpaHWYEHHS,
pa3pabaTbiBaTh U
TECTHPOBATh
porpaMMHBbIe
KOMITOHEHTHI,

NU-pewienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHIHOM
pa3paboTKH u
yIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMAaTH3aLIH
pa3BepTHIBAHHS U




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne i/ KOMIICTCHIIN KOMIICTCHIINH (I/IJ'II/I e€ I/IHZ[I/IKaTopI)I KOMHeTeH]_[I/Iﬁ
" qa CTI/I) 3HaTb YMETH BJIaJACTh
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHATM3UPOBATh OITBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIb30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
o0TayHbIe TUIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOoI AKCILTyaTaIlH |
UHPPACTPYKTYPHI, OILIEHKH
OLIEHHWBATh KaYeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHMI.
YMeeT npuMeHATh U Bnaneer
3HaeT TeopeTHYECKHe WHTETPUPOBATH MPAKTUICCKUMHU
OCHOBBI H COBPEMEHHEIE NH-TexHonOrNn B HaBBIKAMH
TEXHOJIOTUA YCIIOBHSIX PEAJILHOMN IPOMBIIUIEHHON
UCKYCCTBEHHOI'O MIPOU3BOICTBEHHOM pa3paboTKH,
MHTEIUICKTA, MAIIMHHOTO U Cpensl: BHEJIPCHHUS U
I1IK-8 (BD-5).1 riryboKoro ooydeHus, (bopMyIHpOBaTh U COIIPOBOXKICHHS
Ocy1iecTBisieT BEIOOD aHaJli3a JaHHBIX U YTOUHSTH 3aJ[a4H, NH-pemienuii B
HAaIlpaBJICHHUS BCIIOMOTATEIBHBIX | IPOrPaMMHON HHXEHEPUH, noaoHupaTh u dopmare cTaKMpPOBKH,
TEXHOJIIOTMIECKUX PEIICHUH IS HpUMEHsIEMbIE B HaCTpanBaTh MOJICIN MHCTPYMEHTaMH
(OpMHUPOBAHUS JMHOTO CTEKA IPOMBIIIIEHHOH 1071 JaHHBIE U KOMaHTHOH
CrocobeH MpUMEHATh | pabOTHI C OONBITUMH JaHHBIMH paszpabotke. 3HaeT BBIYUCITATEILHBIC pa3paboTKu 1
TEXHOJIOTUHT JUISL pEIIeHHs TIOCTaBICHHON apxuTekTypsl Mozeneit (ML, OrpaHWYEHHS, YIIpaBIICHUS
17 TK-8 (BD-5)
OpraHu3aIny 3a7a9u DL, LLM, CV, RL), meronbt pas3pabaThIBaTh U MIPOCKTaMH,
nHppacTpykTyps bJ] Yposenb: [IpoaBunyTHII ONTUMU3ALNN U 00yJeHUs, a TECTUPOBATH cpencTBamMu
TaKKe UCIIONb3yEMbIe IporpaMMHBIE aBTOMaTH3AIHH
Y poBeHb OCBOCHHS MHIUKATOpA! UHCTPYMEHTHI U KOMITIOHEHTEI, pa3BepThIBAHUA U
Bremonaser ornenbHble QyHKIUN miatdopmer: Python, 00pabaThIBaTh U MOHHTOPHUHTA,
B ITPOEKTaX IO CO3/IaHUIO PyTorch, TensorFlow, aHAM3UPOBATH OTTBITOM PabOTHI €
urdpacTpykrypsi BJ1 scikit-learn, NumPy, Pandas, JTaHHBIE, MOJTHBIM JKH3HEHHBIM
Spark, Hadoop, HCIIONIE30BATh koM UN-cucrem
SQL/NoSQL, Docker, HHCTPYMEHTBI — OT JJaHHBIX U
Kubernetes, Git, CI/CD, MLOps, Big Data u MoZenen 1o
o0ragHbIe TUTAT(HOPMBI o0agHON SKCIUTyaTallud U
AWS, Azure, GCP. MHPACTPYKTYPHI, OLIEHKH
OLICHMBATh KAYEeCTBO 3¢ EKTUBHOCTH.




Kon Coneprxanue ; 3 B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne i/ KOMIICTCHIIN KOMIICTCHIINH (I/IJ'II/I cc I/IHZ[I/IKaTopLI KOMIICTCHIINH
" qa CTI/I) 3HaTb YMETH BJIaJACTh
U YCTOMYHMBOCTh
peLICHUIA.
YMeer npuMeHsITh U
WHTEIPUPOBATh Buaneer
3HaeT TeopeTHIECKHe NHN-TexHonoruu B MIPAaKTUYECKUMU
OCHOBBI M COBPEMEHHEIE YCIIOBUSIX PEeaNbHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN IPOMBIIUIEHHON
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
[IK-8 (BD-5).2 WHTEJUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPEHUS U
' riy0oKkoro o0y4eHus, YTOYHSTH 33/1a4H, COTIPOBOXKICHUS
PaspabatbiBaer 1 OTIIaKHUBAET -
aHaJIN3a JAHHBIX U noaoupaTh u NU-pewenuii B
NPUKIIaTHBIE PEIICHUS C .
NpOrpaMMHON MHXEHEPUH, | HacTpauBaTh Mojenu | (opmare CTaKHMpPOBKH,
anemenTamu MU ¢ npumeHeHuem
. pUMEHSIEMbIC B MOJ] TAHHBIE U WHCTPYMEHTaMH
Pa3IMYHBIX TEXHOJIOTHH N .
MPOMBIIILICHHON BBIYUCITUTEBHBIC KOMaHTHOM
opraHuszanuy HHQPacTpyKTyphI
BJ1 pa3zpabotke. 3HaeT OTpaHUYCHUS, pa3paboTKH U
. apxXuTeKTypbl Mojeneit (ML pa3pabaTrIBaTh U YIOPaBJIECHUS
Yposens: [IpoaBuHyTHII ’
p p yr DL, LLM, CV, RL), meroast TECTHPOBATH MIPOCKTaMH,
ONTUMHU3ALNN U 00yUeHus, a MpOrpaMMHBIE CpencTBamMu
YpoBeHb OCBOCHUS WHINKATOPA: i ’ porp P
TaK)Ke UCIIONIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3aIIUU
YuyacTByeT B pa3paboTKe
. UHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS H
peuienuii ¢ anementamu U ¢
miatdopmer: Python, aHaJIM3UPOBATh MOHHUTOPHHTA,
MIPUMEHEHNEM Pa3THIHBIX
. PyTorch, TensorFlow, JaHHBIE, OITBITOM PabOTHI C
TEXHOIIOTUH OpraHnu3aluu s
scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
nHppacTpykTypst B/]
Spark, Hadoop, HHCTPYMEHThI koM UH-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
Kubernetes, Git, CI/CD, 00s1a4HOI MOZENEN 10
o0agHbIe TUTAT(HOPMBI UHDPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIHBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
IK-9 (ML-2).1 3HAET TEOPETUUECKHE YMeeT npuMeHsTh U Brnaneer
Crioco0OeH mpuMeHSITh
Paznmnyaer ocHOBHBIE THITHI 32124 OCHOBBI U COBPEMEHHEIE WHTETPUPOBATH MPaKTUIECKUMHU
(hyHIaMeHTaTbHBIC
MAIIIMHHOTO 00yUYeHUS U TEXHOJIOTUU NH-texnonornu B HaBbIKAMH
TIPUHIIAITEI 1 METOJIBI N .
18 IK-9 (ML-2) S . MIPUMEHSIET Ha MTPAKTHKE HCKYCCTBEHHOTO YCIIOBUSIX peambHON MPOMBIILLIEHHON
i MIPUHIUIIBI UX PELICHUS MHTENJIEKTa, MAIIMHHOTO U MPOU3BOACTBEHHOM pa3paboTKH,
BKJIIOYast HOATOTOBKY N
TAHHBIX OIICHK VYposens: [IpoaBunyThIit riryookoro oOy4eHus, Cpensbl: BHEZIPEHUS U
Y aHaJIM3a JaHHBIX U (dbopMyIupoBaTh U COIPOBOXKJICHHS
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Kon Conepxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" yacrh) 3HATh YMETh BIIAJIETh

KadecTBa MoOJieIel U

paboTy C MpU3HAKAMU

YpoBeHb OCBOCHUS HHIUKATOPA:
Bribupaer u 060cHOBBIBaET

HpOFpaMMHOfI HUHXXCHECPUH,
IIPUMCHSICMBIC B

YTOYHSTH 33JIa4H,
noJIoUpaTh U

NU-pewmenuii B

(dhopmaTe CTaXKHPOBKH,

METO/IbI PEHICHUS 3a/1a4 MPOMBIILTEHHON HACTpauBaTh MOJIEITU WHCTPYMEHTaMH
MAIIMHHOTO 00YYEHUS C y4ETOM paspabotke. 3HaeT IO/ JAaHHBIE U KOMaH/THOU
XapaKTEPUCTUK JAHHBIX U apxuTeKTypbl Mojeneil (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
OusHec-koHTeKcTa, HacTpauBaer | DL, LLM, CV, RL), meTos! OTpaHUYEHUS, YIIpaBJICHUS
0a30BbIC MOJICNIN U TIPOBOJIUT UX | ONTHUMH3ALUU U O0Y4EHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
OLICHKY TaKXe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
WHCTPYMEHTBI U porpaMMHBIE aBTOMAaTH3aIIH
wiatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATH OIBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, MMOJTHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIL30BATh nukioM NHU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
o0rayHbIe TIATHOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. o0ayHoM SKCIUTyaTalluy U
UH(PACTPYKTYPHI, OLICHKH
OIICHUBATH Ka4ECTBO 3 PEeKTUBHOCTH.
Y YCTOMYHMBOCTh
pelIeHui.
3HaeT TeopeTUUECKUE YMmeer npuMeHsTh U Bnaneer
OCHOBBI U COBpPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
TEXHOJIOTUU NU-TexHonoruu B HaBBIKAMU
IIK-9 (ML-2).2 HCKYCCTBEHHOTO YCIIOBHSIX PEaIbHOM MIPOMBIIIIIEHHOM
[IpumensieT MmeToab WHTEIUIEKTa, MAIIMHHOTO U MIPOU3BO/ICTBEHHON pa3paboTkw,
MIpeIBAPUTENHHOI 00pabOTKH rIIyOOKOT0 00ydeHus, Cpembl: BHEAPEHUS U
JAHHBIX U PabOTHI C TIPU3HAKAMH aHaM3a JaHHBIX U (hopMyIHpOBaTH H COITPOBOXKTCHHSI

Yposenb: [IpoaBuHyTHII

YPOBeHB OCBOCHUA MHAUKATOpA:

POrpaMMHOMN MHXEHEPUH,
IPUMEHSIEMbIC B

YTOUHSATH 3a]1a4H,
moIOUpaTh U

NU-pewienuit B

(hopmaTe CTaXXKHPOBKH,

MPOMBIILIEHHON HACTpauBaTh MOJIEIHU WHCTPYMEHTaMH
Bnazgeer merogamu feature pa3paboTke. 3Haer IOJ] IaHHBIE U KOMaH/IHOU
engineering: or6op co3aaHne U | apXUTEKTypbl Mozeneil (ML, BBIYUCIIUTEIbHbIC pa3paboTKu U
npeoOpa3zoBaHre MPU3HAKOB DL, LLM, CV, RL), meroasl OrpaHUYEHUS, YIPaBICHUS
ONTUMM3ALUU U O0YUEHUs], a pa3pabaTeIBaTh U MPOEKTaMH,
TaK)Ke MCII0NIb3yEMbIE TECTUPOBATh CpeacTBaMu
UHCTPYMEHTHI U IPOrpaMMHBIE aBTOMAaTU3aLUU




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
miatdopmer: Python, KOMITOHEHTEI, pa3BepPTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHaJIM3UPOBATh OIBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJI30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
o0auHbIe TIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOoMI AKCILTyaTaIly |
UHPPACTPYKTYPHI, OILIEHKH
OILIEHHUBATh Ka4eCTBO 3G PEKTUBHOCTH.
1 YCTOMYHUBOCTh
peLIeHUi.
YMeeT npuMeHsTh U Bnaneer
3HaeT TeOpeTHIECKHe
HMHTETPUPOBATh MPaKTHYECKUMHU
OCHOBBI U COBPEMEHHBIE
N -TexHonornu B HaBBbIKAaMH
TCXHOTIOTHH CJIOBHUSIX peajibHOU MPOMBIILIEHHON
ITK-10 (ML-3).1 HCKYCCTBEHHOIO y p . P
MIPOU3BO/ICTBEHHON pa3paboTKH,
OOOCHOBEBIBAET CIIOCOOBI U HMHTEJUIEKTA, MAILIMHHOIO U
Cpensbl: BHEAPEHUS U
BapUAHTHI IPUMCHEHUS TITyOOKOro 00y4JeHUS,
(hopMyIHpOBaTH U COIIPOBOXKTCHHSI
KIJIACCHYECKUX METOJIOB U aHaM3a JaHHBIX U .
N 5 YTOUYHSATH 3a7a4H, NH-pemienuii B
Mojiesield MaIlMHHOTO O0YYEeHUsI B | MPOrpaMMHON HHXECHEPUH,
moaoupaTh U (dhopmMarte CTaKUPOBKH,
CriocobeH mpuMeHsTh 3amayax MU, Bxmroyas ux MIpUMEHSIEMbIE B
N HACTPanBaTh MOJIEIH WHCTPYMEHTaMHU
KJIACCHYECKH e MaTeMaTHIECKOe MTPOMBIIIIIEHHON .
TIO]T TaHHEIE U KOMaH/THOM
aJTOPUTMBI (anropuT™MHYECKOE) paspabotke. 3HaeT
N BBIYHCITUTEIHHBIE pa3paboTKu u
IIK-10 (ML- | MamuHHOTO O0Y4YeHHs | TpeoOpa3oBaHWE M aJalTalldio K | apXuUTeKTypbl mozeneit (ML,
19 OTpaHUYEHHS, YIpaBIeHH
3) C MIOHMMAaHHUEM HX crierup ke 3a1a9u DL, LLM, CV, RL), meronst
. pa3pabaTeIBaTh U MPOEKTaMH,
MaTeMaTHIECKUX Yposens: [IponBunyThIit ONTUMU3ALNN U 00yJeHUs, a
N TECTHPOBATH cpencTBamMu
OCHOB U obnacteit TaK)Ke HCIIONIb3yeMbIe
MpOrpaMMHBIE aBTOMAaTH3AIIUU
MIPUMEHEHUS YpoBeHb OCBOCHUS WHIMKATOPA: WHCTPYMEHTHI U
KOMITOHEHTEI, pa3BepTHIBAHUS U
OGOCHOBEIBaET BHIOOD miatdopmer: Python,
00pabaThIBaTh U MOHHTOPHUHTA,
KOHKPETHBIX aJITOPUTMOB U MX PyTorch, TensorFlow,
L aHAM3UPOBATH OITBITOM PabOTHI C
1apaMeTpoB B 3aBUCHMOCTH OT scikit-learn, NumPy, Pandas,
JTAaHHBIE, MTOJTHBIM KHU3HEHHBIM
saflatH U JIAHHRIX Spark, Hadoop, HUCIOJIL30BATH nukioM MU-cucrem
SQL/NoSQL, Docker, WHCTPYMEHTHI OT TaHHBIX U
Kubernetes, Git, CI/CD, pyM <
MLOps, Big Data u MoJien€el 10
obnadnbIe nIaTdopmbI o0auHON SKCIUTyaTalllud U
AWS, Azure, GCP. Y
MHOPACTPYKTYPHI, OIICHKH




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
OLICHMBATh KA4eCTBO 3¢ PEKTUBHOCTH.
U YCTOMYHUBOCTh
peLIeHUI.
YMeer npuMeHsITh U
UHTEIPUPOBATh Buaneer
MK-10 (ML-3).2 3HaeT TeopeTUIECKHe NHN-TexHonoruu B MIPAaKTUYECKUMU
' OCHOBBI M COBPEMEHHEIE YCIIOBUSIX PeabHON HaBBIKAMH
TEXHOJIOTUHU MPOU3BOJICTBEHHOMN MPOMBIIIEHHON
O¢ddexkTrBHO IpUMEHSET
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
KJIACCUYECKUE METObI H MOJICITH
WHTEIUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPEHUS U
MAaIIMHHOTO O0YYEeHUS JUIS
riy0oKkoro o0y4eHus, YTOUHSTH 3aJIa4H, CONPOBOXKJICHUS
o0ecriedeHus TOCTHKIUMOCTH .
AaHAJIN3a JAHHBIX U noaoupaTh u NHN-pewienuii B
(YHKIIMOHATBHBIX XapaKTEPUCTHK 5
cncren M NpOrpaMMHON MHXEHEPUH, | HacTpauBaTh Mojenu | opmare CTaKHpPOBKH,
. pUMEHSIEMbIC B MOJ] TAHHBIE U WHCTPYMEHTaMH
Yposens: [IpoaBuHyTHIH p N A pymetrTa
MPOMBIIILICHHON BBIYUCITUTEBHEIC KOMaH/THOM
pa3zpabotke. 3HaeT OTpaHUYCHUS, pa3paboTKH U
YpoBeHb OCBOCHUS WHIANKATOPA: N
. . | apxutekTypsl mogeneii (ML, pa3pabaTsiBaTh U YIpaBIeHU
IIpumenser meroapl 6aliecoBCKOM
DL, LLM, CV, RL), meronst TECTHPOBATH MIPOCKTaMH,
KJIaccuUKaIMy ¥ aHCAMOJIEBBIX
ONTUMHU3ALNN U 00yUeHus, a MpOrpaMMHBIE CpencTBamMu
MeTo70B MO (O3TTHHT, OyCTHHT,
. TaK)Ke UCIIONIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3aIIUU
CTIKUHT MOJIEIIEH ), a TaKKe
. WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS H
MIPOM3BOAHBIX OT HUX (CITydalHbIE
N miatdopmer: Python, AHAJIM3UPOBATh MOHHUTOPHUHTA,
Jeca, rpaJFieHTHRIA OyCTHHT Ha
PyTorch, TensorFlow, JIAHHEIE, OITBITOM PabOTHI C
nepeBbsx). [Ipumensier L
scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
knaccuaeckue meroasl MO st
BpeneHHbIx pos (ARIMA Spark, Hadoop, HHCTPYMEHTBI koM UN-cucrem
p p ' SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
HKCIOHEHITHAIEHOE CTIIA)KHBAHHE, . - .
. Kubernetes, Git, CI/CD, 001a4HOMI MOZENEN 10
TUHEWHAs PErPecCHs ¢ JaraMu)
o0agHbIe TUTAT(HOPMBI UHOPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIHBOCTh 3¢ hekTHBHOCTH.
pelieHui.
Crioco0OeH mpuMeHSITh IK-11 (ML-4).1 3HAET TEOPETUUECKHE YMeeT npuMeHsTh U Brnaneer
MeTOJIbI 00yUeHus Oe3 [IpumeHsieT alropuT™MbI OCHOBBI U COBPEMEHHEIE WHTETPUPOBATH MPaKTUIECKUMHU
20 IK-11 (ML- | yuuTens Ajis aHaIn3a KJIACTEPHU3AI[UHU U TOHIKEHUS TEXHOJIOTUU NU-texHONOrM™ B HABBIKAMH
4) CTPYKTYPBI IaHHBIX U Pa3MEepHOCTH AJIsl peLeHuUs HCKYCCTBEHHOI'O YCIIOBUSIX PeaNbHON MPOMBIILLIIEHHON
BBISIBIICHHUS CKPBITHIX MIPaKTUYECKUX 3a/1a4 MHTEIJIEKTa, MAIIMHHOTO 1 MPOU3BOACTBEHHOM pa3paboTKH,
3aKOHOMEPHOCTEN Yposens: IlponBunyTsIit ri1y0oKkoro o0y4eHus, Cpeabl: BHEJIPEHUS U
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Kon Conepxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" yacrh) 3HATh YMETh BIIAJIETh
aHaJn3a JaHHBIX U (hopMynHpOBaTh U COIIPOBOXKICHUS

YpoBeHb OCBOEHUS MHIANKATOPA:
Bitaneer uactpymenramu

HpOl"paMMHOﬁ HUHXXCHEPUH,
IIPUMCHSICMBIC B

YTOUHSTH 3aJIa4H,
noaOupaTe u

NU-pewenuii B
(dhopmaTe CTaXKHPOBKH,

OYHUCTKH JTAHHBIX U MIPOMBIIIICHHON HACTpauBaTh MOJICIH WHCTPYMEHTaMHU
MPEIBAPUTEIBHON MOATOTOBKU pa3pabotke. 3HaeT TOJ1 IaHHBIC U KOMaHTHOM
JIAHHBIX METOJAMHM MOHVDKEHUST | apXUTEKTyphl Mojeieh (ML, BBIYHCIUTEIBHBIC pa3paboOTKH U
Pa3MEPHOCTH U BU3yaIu3allin DL, LLM, CV, RL), metoast OrpaHUYEHMUS, YIIPaBJICHUS

JUIS aHAJIA3a JTAHHBIX. ONTUMHU3ALIUN U O0yUEHUs, a pa3pabaThiBaTh U MPOSKTaMH,
TaK)Ke MCII0JIb3yeMbIe TECTUPOBATh CpeacTBamMu
WHCTPYMEHTBI U MPOrpaMMHBIC aBTOMAaTH3allUU
wiatgopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHaJIM3UPOBATh OIBITOM PabOTHI ¢
Spark, Hadoop, JIAaHHEIE, [IOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIOJIL30BATh koM MHU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JIaHHBIX U
o0ayHbIe TIaT(HOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00TayHOM SKCIUTyaTalluy U
UH(PACTPYKTYPHI, OIICHKHU
OIICHUBATH KaUECTBO 3 PEeKTUBHOCTH.
U yCTOMYMBOCTh
pelIeHui.
3HaeT TeopeTUUECKUE YMmeer npuMeHsTh U Bnaneer
[K-11 (ML-4).2 OuernBaer p p A
OCHOBBI U COBPEMEHHEIE HHTETPUPOBATH MIPaKTHIECKUMU
KaudecTBO Pe3yIbTaTOB O0yIEHUS
TEXHOJIOTUU NH-texHonoruu B HaBbIKaMU
0e3 yunrens N .
. HCKYCCTBEHHOTO YCIIOBHSIX peabHON MTPOMBIIIUTEHHON
Yposenb: [IpoaBunyTHII o
WHTEJUICKTa, MAITHHHOTO MTPOU3BO/ICTBEHHON pa3paboTkw,
TITyOOKOro 00y4YeHUs Cpensl: BHEIIPCHUS U
YpoBEeHb OCBOEHUSI HHAUKATOPA: Y i ’ pen AP
aHajgu3a JaHHBIX U (hopMyIHpOBaTH H COITPOBOXKTCHHSI

IprMeHseT METPUKHU KavyecTBa
kiactepusaruu (Silhouette score
adjusted rand index).

POrpaMMHOMN MHXEHEPUH,
IpPUMEHSIEMBIC B

YTOUHSATH 3a]1a4H,
moI0UpaTh U

NU-pewienuii B
(bopmare CTaXKUPOBKH,

MTPOMBIIIIIEHHON HACTPauBaTh MOJIEIH WHCTPYMEHTaMHU
KomOuampyer pa3nnynabpie N
paspabotke. 3HaeT II0J1 JAHHBIE U KOMAaHJHOM
METOJbI IJI1 KOMILIEKCHOI'O o
apXuTeKTyphl Mojeneit (ML, BBIUHCIIUTEIbHBIE pa3paboTKH u
aHaIIn3a JaHHBIX.
DL, LLM, CV, RL), meronabt OTpaHUYCHMUS, YIPaBJICHUS
Hutepnperupyer pe3ynbTathl B
N OITUMU3AIUY U 00yUEeHUs, a pa3pabaThiBaTh U MPOEKTaMH,
KOHTEKCTE MPEeIMETHON 001acTi
TaKKe UCIOJIb3yEeMble TECTUPOBATH CpencTBaMu
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Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
WHCTPYMEHTBI U MPOrpaMMHBIC aBTOMAaTH3aIlUU
miatdopmer: Python, KOMITOHEHTEI, pa3BepPTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHaJIM3UPOBATh OIBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJI30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JJAaHHBIX U
o0auHbIe TIAT(HOPMBI MLOps, Big Data u MoJenen 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIiy |
UHPPACTPYKTYPHI, OILIEHKH
OILIEHHUBATh Ka4yeCTBO 3G PEKTUBHOCTH.
1 YCTOMYHUBOCTh
peLIeHUi.
3HaeT TeopeTUIECKUE YMeeT npuMeHsTh U Bnaneer
OCHOBBI U COBPEMEHHBIE HUHTETPUPOBATh MPaKTHYECKUMHU
TK-12 (ML-6).1 p Pup p
TEXHOJOTUH N -TexHonornu B HaBBbIKAaMH
O60ocHOBBIBaET CIocoObI N .
MCKYCCTBEHHOTO YCIIOBHSIX peabHON MTPOMBIIIUTEHHON
BapHaHTHI IPIMEHEHU .
WHTEIUIEKTa, MAIIMHHOTO U TIPOU3BO/ICTBEHHON pa3paboTKH,
aJNTOPUTMOB OOYUICHHUS C
TIIyOOKOro 00y4YeHUs, Cpensl: BHEIIPCHUS U
nojAkpernieHueM B 3ajadax MU,
aHaIM3a JaHHBIX U (hopMyIHpOBaTH U COIIPOBOXKTCHHSI
BKJIFOYAs KX ITPeOOpa3oBaHUE U 5 .
MIpOrpaMMHON MH)KEHEPHH, YTOYHSTH 33JIa4H, NU-pemennii B
aJlanTanuio K cnenrduke 3amayn
< MIPUMEHSIEMBIE B moI0UpaTh U (dhopmMare CTaKUPOBKH,
Yposenb: [IpoaBuHyTHII N
MTPOMBIIIIIEHHON HACTPauBaTh MOJIEIH WHCTPYMEHTaMHU
paszpabotrke. 3HaeT IO TAaHHEIC H KOMaHTHOM
CriocoOeH MpUMeHATh | Y POBEHb OCBOCHUS MHANKATOpA! N
IK-12 (ML- apxXuTeKTypbl Mogeneit (ML, BBIYUCIIUTEIbHbBIC pa3paboTKu 1
21 AITOPUTMBI O0yIEHUS PazpabatpiBaer aqanTUBHOTO
6) DL, LLM, CV, RL), meronbt OrpaHUYCHUS, YIOPaBJICHUS
C TIOAKPEIUICHUEM areHTa; IPOBOJUT
ONTUMU3ALNN U 00yJeHUs, a paspabaTsiBaTh U MPOEKTaMH,
AT pPOKCUMAITIIO PYHKIIUU
TaK)Ke HCIIONIb3yeMbIe TECTHPOBATH cpencTBamMu
[IEHHOCTH areHTa, B TOM YHCIIE C
WHCTPYMEHTHI U MpOrpaMMHBIE aBTOMAaTH3AIIIU
ITOMOIIIBIO CTPATETHH;, PHMEHSET
miatdopmer: Python, KOMITOHEHTEI, pa3BepTHIBAHUS U
TD-merons! 1 MeTtoasl MoHTE-
PyTorch, TensorFlow, o0pabaTbIBaTh 1 MOHHMTOPHHTA,
Kapno anst o0y4enus arenra; L
scikit-learn, NumPy, Pandas, aHaJIM3UPOBATH OITBITOM PabOTHI ¢
3a/1aeT 1eNb areHTa ¢ TIOMOIIBI0
HOMHOTO BO3HATDAKICHHS Spark, Hadoop, JIAHHEBIE, MMOJTHBIM KU3HEHHBIM
P ’ SQL/NoSQL, Docker, HCIIONIE30BATh ukiioM UH-cucteM
BO3HATPAXKJICHHS C .
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
o0eclieHeHneM, IIMO1a-10X01a . N
o0siayHbIe TIATHOPMEI MLOps, Big Data n Mozenen 10
AWS, Azure, GCP. o01ayHoMI SKCILTyaTallu U




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne i/ KOMIICTCHII KOMIICTCHIIUN (I/IJ'H/I €e I/IHZ[I/IKaTopI)I KOMHeTeH]_[I/Iﬁ
" qa CTI/I) 3HAaThb YMETH BJIaJACTh
UH(PACTPYKTYPHI, OLICHKH
OLICHMBATh KA4eCTBO 3¢ HEKTUBHOCTH.
U YCTOMYHUBOCTh
peLIeHUI.
YMeer npuMeHsITh U
UHTEIPUPOBATh Buaneer
3HaeT TeopeTHIECKHe NHN-TexHonoruu B NIPAKTUYECKUMU
OCHOBBI M COBPEMEHHEIE YCIIOBUSIX PEANbHON HaBbIKAMHU
I1K-12 (ML-6).2 TEXHOJIOTUU MPOU3BOACTBEHHOM MPOMBIIILTCHHON
OneHuBaeT pe3yabTaTUBHOCTD UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
NPUMEHEHHsSI METOJI0B WHTEIUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPCHUS
MIOBBIMIECHUS] YCTOMYUBOCTH, rIy0ooKoro o0y4eHus, YTOUHSATH 3aJ1a4H, COTIPOBOXKJICHHS
HAJEXKHOCTH, 0€3011acCHOCTH AaHAJIN3a JAHHBIX U noaoupaTh u NHN-pewienuii B
AITOPUTMOB O0YYEHUS C NpOrpaMMHON MHXEHEPUH, | HacTpauBaTh Mojenu | opmare CTaKHpPOBKH,
nojIKperieHneM B 3aiavax MU Ha NpUMEHsIEMbIC B 10J1 IaHHbBIC U HHCTPYMEHTaMH
OCHOBE COTIOCTABIICHHS C MPOMBIIILICHHON BBIYUCITUTEBHEIC KOMaHTHO#
aHajoraMu paspabotke. 3HaeT OTpaHUYCHHS, pa3pabOTKH U
Yposenb: [IpoaBUHYTHIM apXUTEeKTyphl Mojaeneit (ML, pa3pabaThIBaTh U YIIpaBJICHUS
DL, LLM, CV, RL), meronst TECTHPOBATH MIPOCKTaMH,
YpoBeHb OCBOCHUS HHIMKATOPA: | ONTHMHU3AI[UK U O0yUYeHUS, a MpOrpaMMHBIE cpeacTBaMH
[TpoBOUT KOMIUIEKCHYIO OLEHKY TaKXe UCIONb3yeMbIe KOMITOHEHTEI, aBTOMATH3AIH
YCTOMYMBOCTH W HagexxHOCTH RL- WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
Mozeneit, ananusupyer trade-off rtatgopmel: Python, aHAIIM3UPOBATh MOHUTOPUHTA,
Mex 1y 3QPEeKTHBHOCTHIO, PyTorch, TensorFlow, JTAHHEIE, OITBITOM PabOTHI C
CKOPOCTBIO 00yYEHHS U scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TIOJHBIM KU3HEHHBIM
0€30ITaCHOCTBIO TTOBEICHHUS Spark, Hadoop, HHCTPYMEHTBI nukiaoM UHU-cucrem
areHTa SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
Kubernetes, Git, CI/CD, 00s1a4HOM MOZENEN 10
o0agHbIe TUTAT(HOPMEI UHDPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYHBOCTh 3¢ hekTHBHOCTH.
pelieHui.
IK-13 (DL-1).1 3HAET TEOPETUUECKHE YMeeT npuMeHsTh U Brnaneer
CriocoOeH MpUMEHSITh
[1K-13 (DL- 7 () CriocobOeH 00BSICHATh U OCHOBBI M COBPEMCHHBIC WHTErPUPOBATH MPAKTUISCKUMHU
22 1) paspabaTHBaTh TPHMEHATH MaTeMaTHIecKne TEXHOJIOTUU NH-rexHomoruu B HaBbIKAMH
ApXUTEKTYDHI OCHOBBI HEHPOHHBIX CETEH, HCKYCCTBEHHOI'O YCIIOBHUSX PealbHOM TPOMBIILICHHOH
BKJIOYAsl pacyeT rpajMeHToB, MHTEJUICKTA, MAIIMHHOTO IPOU3BOACTBEHHOM pa3paboTKH,
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Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
IIIyOOKHUX HEHPOHHBIX METO/Ibl ONITUMU3ALIUH U rIIyOOKOro oOy4ueHus, Cpenpl: BHEAPEHUS U
ceren AITOPUTM OOPaTHOTO aHanMu3a JaHHBIX U ¢dbopMynupoBaTh 1 COIIPOBOXKICHUS
Crioco0OeH MpOBOANTH pacmpocTpaHeHus! OIUOKH IIPOrPAMMHON UHKEHEPUH, YTOUYHSTH 3a7a4H, NHN-pewenuii B
(hpoHTHPHEIC (backpropagation), mis MPUMEHSIEMbIC B noJIoupaTh U (dhopmaTe CTaXKHPOBKH,

UCCIICIOBAHNUS B
00JIacTH apXHUTEKTYD,
anroputmMoB MO,
ONTHUMH3ALUH U
MaTeMaTHKH

3(hdexTuBHOrO 0OyUCHUS MIPOMBITIIEHHOM HacTpanuBaTh MOJICIH WHCTPYMEHTAMHU
Moenei pa3pabotke. 3HaeT MO/ TAHHEIC U KOMaHTHOM
Yposens: [IpoaBuHyTHII apXuTeKTypbl Mojeneit (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
DL, LLM, CV, RL), metoas OrpaHUYEHUS, YIIpaBJICHUS
YpoBeHb OCBOCHUS HHIMKATOPA: | ONTHMHU3AIUK U O0yUYeHHUs, a pa3pabaTrIBaTh U IIPOEKTaMH,
3asiaeT CKOpOCTh O0YYEHUS B TaKXe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
3aBUCUMOCTH OT 3aJJa4u U HaGOpa HHCTPYMEHTBI U IIporpaMMHBIC aBTOMaTHU3allun
JAHHBIX; BEIOWpAET QYHKITHIO rtatdopmel: Python, KOMIIOHEHTBI, pa3BEPTHIBAHUS U
MOTEPH B 3aBUCUMOCTH OT 3aJauu PyTorch, TensorFlow, 00pabaThIBaTh U MOHHUTOPHHTA,
¥ Habopa JaHHBIX; CIOCOOEH scikit-learn, NumPy, Pandas, aHaJIM3UPOBAThH OITBITOM PabOThI C
IIPUMEHSATD PETYILIPU3ALUIO U Spark, Hadoop, JIaHHBIE, TIOJIHBIM KU3HEHHBIM
POpPEKUBAHKE; BRIOKpAET pa3Mep SQL/NoSQL, Docker, UCIIOJIb30BATh koM UU-cucrem
MaKeTa JJIs CTOXaCTHUECKOT O Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
TPaJMEHTHOTO CITyCKa; TOHUMAaET o0rayHbIe TIAT(HOPMBI MLOps, Big Data u Mojenei 10
MIPHUHIIMI TPAJIUCHTHOTO CITyCcKa AWS, Azure, GCP. 00TayHOM SKCIUTyaTalluy U
UH(PACTPYKTYPHI, OILICHKH
OIICHUBATH KaUeCTBO 3 PEeKTUBHOCTH.
U yCTOMYHMBOCTh
pelIeHui.
IIK-13 (DL-1).2 3HAET TEOPETHUECKHE VMeer IpuMeHSTh U Braneer
CriocobeH pean30BbIBATh OCHOBBI H COBPEMCHHEIC WHTErPUPOBATH MPAKTHICCKUMHU
HermyOOoKue HEHPOHHBIE CETH TEXHOJIOTUU NU-TexHonoruu B HaBBIKAMU
(nepuentponsl, MLP), Be16upats HCKYCCTBEHHOTO YCIIOBHSIX peabHON MTPOMBIIIUTEHHON
KOJIUYECTBO U pa3Mmep CIoEB, UHTEIJICKTa, MAITMHHOTO U MPOU3BOICTBEHHOM pa3paboTKH,
onxosmue GyHKIHHA rIIyOOKOT0 00yJeHus, Cpembl: BHEAPEHUS U
AKTUBAIWHU U (DYHKIIUHU TOTEPh aHalu3a JaHHBIX U bopMynTUpoBaTh U COTIPOBOXKICHHS

JUISl PEILIeHHs 3a1a4
KJIacCU(UKALNU U PErPECCUH

POrpaMMHON MHXEHEPUH,
IpUMEHSIEMBIC B

YTOUHSATH 3aJIa4H,
moIdUpaTh U

NHN-pewienuit B
(bopmare CTaXKUPOBKH,

Yposens: [IponBunyThIit MTPOMBIIIIIEHHON HACTPauBaTh MOJIEIH WHCTPYMEHTaMH
paspabotke. 3HaeT IO/ JaHHEIC U KOMaHTHOM
YpoBeHb OCBOSHHS HHIUKATOPA: | apXUTEKTypbl mojeneit (ML, BBIYMCIIATENHHBIE pa3paboTKH U
Crocoben pazpadateiBats w/unu | DL, LLM, CV, RL), meToast OTrpaHUYCHUS, YIpaBJICHUS
MIPUMEHSATh ONTUMU3AIUY U OOyUEHUs, a pa3pabaThiBaTh U MPOEKTaMH,
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Ne i/

Kopg
KOMIICTECHIIH
u

Copepxxanue
KOMIIETEHINHA (W €
YaCTH)

MHaukaTopbl KOMIIETEHITUI

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

3HAaThb YMETH BJIaJACTh

CaMOOpPTaHU3YIOIINECs KapTh TaKXe UCTIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
Koxonena. Criocoben WHCTPYMEHTHI U MporpaMMHBIC aBTOMAaTH3aIlUU
paspabateiBath RBF-ceTu (cetn mwiatdopmel: Python, KOMITOHEHTBHI, pa3BepTHIBAHUA U

peryisipuzanun, 0000IIeHHbIC PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
RBF-cern) scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OIIBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJI30BaTh mukiioM MU-cucrem

Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JJaHHBIX U

o0ayHbIe TIAT(HOPMBI MLOps, Big Data u MoJeNeH 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIiy |

UHPPACTPYKTYPHI, OILIEHKH
OIIEHHWBATh Ka4eCTBO 3G PEKTUBHOCTH.
1 YCTOMYHUBOCTh
peLIeHHi.
3HaeT TeopeTUIECKUE YMeeT npuMeHsTh U Bnaneer

I1K-13 (DL-1).3 OCHOBBI U COBPEMEHHBIE WHTEIPUPOBATh PaKTHYECKUMU

Crioco0OeH MpUMEHSITh TEXHOJIOTUU NH-TexHoNOTNN B HaBBIKAMH
COBPEMEHHBIE apXUTEKTYPhI UCKYCCTBEHHOI'O YCIIOBUSX PeabHON MPOMBIIIIICHHON

IyOOKUX ceTel 1Sl peleHus WHTEIUICKTa, MAITHHOTO U MIPOU3BOICTBEHHOM pa3paboTKH,

Pa3INYHBIX 3a/1a4, IOHUMAs HX rIyOOKOro 00y4eHHS, CpebL: BHEJIPCHUS U
BHYTPEHHIOIO CTPYKTYPY H aHalu3a JaHHBIX U bopMynTUpOBaTh U COTIPOBOXKICHHS

0co0EHHOCTH 00yJIeHHS
Yposenb: [IpoaBuHyTHII

Y poBeHb OCBOCHHS MHIUKATOpA!
[TpumeHsieT NPUHIKIT TOCTPOCHHUS
BEIYUCIUTENLHOrO O10Ka Google
Inception; TIpuMeHsieT TPUHIATT
pabotsl 6moka octaTtka B ResNet;
PazpabatpiBaer pemieHus ¢
npumerenrem backbone cereii;
3HaeT OTIANYHS U CIocoOeH
NPUMEHSTh HEHPOHHBIE CETH IS

OTCJIEKUBAHUS 00HEKTOB
(cemeiicteo R-CNN, YOLO)

MpOrpaMMHON UHKEHEPUH,

MIpUMEHSIEMbIE B
MPOMBIIILIEHHON
paszpabotke. 3HaeT

apXuTeKTypbl Mojeneit (ML,
DL, LLM, CV, RL), meronbt
ONTUMM3ALUHU U 00ydEHHUs, a

TaKKe UCIIONb3yEMbIe
UHCTPYMEHTHI U
miatdopmer: Python,
PyTorch, TensorFlow,

scikit-learn, NumPy, Pandas,

Spark, Hadoop,
SQL/NoSQL, Docker,

Kubernetes, Git, CI/CD,
o0siayHbIe TIATHOPMEI

YTOYHATH 3aa4H,
moxoupaTh U
HaCTpanBaTh MOJIEIN
07T TaHHBIE U
BBIYHCIIATEIbHBIC
OrpaHWYEHHS,
paspabaTsiBaTh U
TECTHPOBATh
IporpaMMHBIE
KOMITOHEHTBI,
00pabaThIBaTh U
aHaJM3UPOBATh
JTAHHBIE,
UCIIOJIb30BATh
WHCTPYMEHTHI
MLOps, Big Data u

NH-pemienuii B
(dhopmMare CTaKUPOBKH,
WHCTPYMEHTaMHU
KOMaHIHOM
pa3paboTKu u
yIpaBIeHU
MPOEKTaMH,
cpencTBamMu
aBTOMAaTH3alluH
pa3BepTHIBAHUS U
MOHHUTOPHUHTA,
OITBITOM PabOTHI C
MOJIHBIM JKH3HEHHBIM
nukioMm UU-cucrem
— OT JaHHBIX U
MoJieJIeH 10




Kon Conepxanue B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:
Ne /i1 KOMIICTCHII KOMIICTCHIIUN (I/IJ'H/I cc I/IHZ[I/IKaTopLI KOMIICTCHIIU
u YaCTH) 3HaTh YMETh BIIAJICTh
AWS, Azure, GCP. 00na4yHOI AKCILTyaTaly U
UH(PACTPYKTYPHI, OIICHKH
OLIEHHUBATh Ka4yeCTBO 3G PEKTUBHOCTH.
U YCTOMYUBOCTh
pelIeHui.
I1K-14 (DL-3).1
YMeer npuMeHsITh U
[Ipumensier (mpoBost BEIOODP U
WHTEIPUPOBATh Buageer
3KCIIEPUMEHTBI) U3BECTHBIE
3HaeT TeOpeTHIECKHe NHN-TexHonoruu B NIPAKTUYECKUMU
aJITOPUTMBI M OMOJTMOTEKH .
OCHOBBI U COBPEMEHHBIC YCIIOBUSIX peaibHOU HaBbIKaMU
KOMITBEOTEPHOTO 3pEHMUS, . .
TEXHOJIOTUH MPOU3BOICTBEHHON MTPOMBILIUICHHOH
peao0yyYeHHBIE TIIYyOOKHEe
N HCKYCCTBEHHOTO Cpelbl: pa3paboTKH,
HEHpOCeTEeBbIC MOJCIH IS
WHTEJICKTa, MAIIMHHOTO U (dbopMyIHpOBaTh U BHEAPEHUS U
MPHUKJIAHBIX 33144 aHAJIKM3a
N ITyOOKOr0o 00y4IeHMUS, YTOYHSATH 33/1a4H, COTIPOBOXKICHUS
M300pa’keHUH 1 BUJICOMIOTOKA, .
aHAJIN3a JAHHBIX U nmooupaTh u NHN-pewienuii B
MIPU HEOOXOAMMOCTH J000ydast 1 L
MpOrpaMMHON MH)KEHEPUH, | HacTpaWBaTh MOAENH | (popMarte CTaXUPOBKH,
BaNMANPYS Ha COOCTBEHHBIX
MIpUMEHsIEMbIE B TIOJT TaHHbIE U WHCTPYMEHTaMHU
Habopax JaHHBIX N .
N MPOMBIIIIEHHON BBIYHCIUTEIHHBIE KOMaH/THOM
CnocobeH MpUMEHSTh Yposens: [IpoaBuHyTHII
1 (umi) paspabotke. 3HaeT OTpaHUYCHUS, pa3paboTKH U
A3PABATEIBATE VDOBEHb OCBOSHNS HHHKATOPA: apxXuTeKTypbl Mmogeneit (ML, pa3pabaTsiBaTh U YIpaBIeHU
I1K-14 (DL- pasp p p DL, LLM, CV, RL), meronbt TECTHPOBATH MIPOCKTaMH,
23 AIITOPUTMBI METOMIBI K CpaBHUBaeT pa3HbIe
3) ONITUMH3ALUU B 00YYEHUSI, a MpOrpaMMHBIE cpencTBamMu
TEXHOJIOTUH penoOydeHHbIe MOAENH TI0]
TaK)Ke UCIIONIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3AIIUU
KOMITBIOTEPHOTO KOHKpETHYIO 3a7a4dy. [IpoBomut
; WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
3pEHHsI transfer learning Ha cBonx
miatdopmer: Python, aHAM3UPOBATH MOHHUTOPHUHTA,
TaHHBIX. ONTHMH3UPYET
PyTorch, TensorFlow, JAaHHEIE, OITBITOM PabOTHI ¢
TUIepIapaMeTpsl I YIydIIeHUs L
scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
kauecTBa. Co3a€eT CIOXKHbBIE
A — Spark, Hadoop, HHCTPYMEHTBI nukiaoM UHU-cucrem
ayr SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
(albumentations). Ymeer . - .
Kubernetes, Git, CI/CD, 00J1a4HOM MOZENEN 10
paboTaTh ¢ BUJICO: H3BJICUCHHE
o0ragHbIe TUTAT(HOPMBI UHOPACTPYKTYPHI, JKCIUTyaTalllud U

KaJIpoB, 00paboTKa BpeMEHHBIX
HIOCTIeIOBATEINBHOCTEH MyTEM
npumenerrnst CNN+RNN, 3D

CNN.

AWS, Azure, GCP.

OLIEHMBATh KA4eCTBO
U yCTOMYHMBOCTh
peLieHui.

OLICHKH
3¢ hekTHBHOCTH.

[1K-14 (DL-3).2
I/IMHJ'IGM CHTUPYCT N3BCCTHBIC

3HAET TEOPETUUECKHE
OCHOBBI M COBPEMEHHBIE

YMeer npuMeHsTh U
MHTErpUPOBATH

Bmageer
MPAKTUYECKUMU




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne i/ KOMIICTCHIIN KOMIICTCHIINH (I/IJ'II/I e€ I/IHZ[I/IKaTopI)I KOMHeTeH]_[I/Iﬁ
" qa CTI/I) 3HaTb YMETH BJIaJACTh
ANTOPUTMBI, APXUTEKTYPHI H TEXHOJIOTUU NH-TexHONOrNN B HaBBIKAMH
MOZIETTH KOMITBIOTEPHOT'0 3pEHUS HCKYCCTBEHHOI'O YCIIOBUSIX PeaNbHON MPOMBIIILTCHHOR
Ha peajibHbBIX JAHHBIX, CTPOHT WHTEJUIEKTa, MAIIHHOTO U MPOU3BOACTBECHHOM pa3paboTKH,
NalTIaiHel 00y4YeHUs MOJeNel 1 riy0oKoro o0y4eHus, Cpeabl: BHEJIPEHUS U
pa3BepTHIBaHUS CEPBHUCOB aHasM3a JaHHBIX U (bopMynupoBaTh 1 CONPOBOXKJICHUS
KOMIIBIOTEPHOI'O 3pCHUA B IIPOrPAMMHON UHKEHEPUU, YTOUYHSTH 3a7a4H, NHN-pewenuii B
NPOIYKTUBHOH cpere pUMeEHSIEMbIC B noJ0upaTe u (dopmaTe CTaKUPOBKH,
Yposens: [IpoaBuHyTHII IIPOMBIIIEHHON HAaCTpauBaTb MOJCIIN HHCTPYMEHTAMU
paspabotke. 3HaeT IO/ TAHHEIE U KOMaHTHOM
YpoBeHb OCBOEHHS UHIUKATOpA: | apXUTEKTypbl mozeneil (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
Kacromusupyer apXuTekTypbl DL, LLM, CV, RL), meroast OTrpaHUYEHUS, YIPABJIECHUS
1o 3aJ1a4y (M3MEHEHHE CII0EB, | ONTHMH3ALMU U 00ydeHuUsI, a pa3pabaThiBaTh U MPOEKTaMH,
3amena backbone’a). TaKKE UCTIONIb3yEMBbIC TECTHPOBAThH cpencTBamu
[IpumMensieT METOBI YCKOP CHHS WHCTPYMEHTHI U porpaMMHBIE aBTOMATH3AIIH
uHpepeHca (KBaHTH3AINS, wiatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
pruning, TensorRT). Ctpour PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
CITOYKHBIE CTPATETUH scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OITBITOM PabOTHI C
ayrmenranuu (albumentations, Spark, Hadoop, JAaHHEIE, MMOJTHBIM KU3HEHHBIM
KaCTOMHBIE TpaHCHOPMEPHI). SQL/NoSQL, Docker, HCIIOJIb30BaTh uukioMm UH-cuctem
HacrpamuBaer pacrpenenénnoe Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
obyuenue (DDP, Horovod). o6mavHbIe TIAT(HOPMEI MLOps, Big Data u MoJeme 10
Cospgaer Cl/CD-naitmunaiiasl ais AWS, Azure, GCP. 00J1ayHOMI IKCITyaTaluU |
CV-moneneii. WH(PACTPYKTYPHI, OIICHKH
OIICHUBATH KaUeCTBO 3 PEeKTUBHOCTH.
U yCTOMYHMBOCTh
peLIeHui.
IK-15 (PL-1).1 3HaeT TEOpPETHYECKUE YMeer npuMeHsITh | Brnaneer
PaspaOaTsiBaer u oTIaKUBaET OCHOBBI M COBPEMEHHBIE WHTErPUPOBATH MPAKTUIECKUMHU
MPUKIIAJHBIE PELIECHUS Pa3HOI TEXHOJIOTUU NU-TexHonoruu B HaBBIKAMU
Crioco0eH MPUMEHSITh | CIOXKHOCTH M [UIS pa3HOTO Kpyra HCKYCCTBEHHOI'O YCIIOBUSIX PEanbHON MPOMBIILIIEHHON
[1K-15 (PL- SI3BIK KOHEYHBIX T0JIb30BaTENeH C MHTEIJIEKTa, MAIIHHOIO U MIPOU3BOACTBEHHOM pa3paboTkH,
24 1) MIPOrpaMMHUPOBAHUS UCIIOJIb30BAHHUEM SI3bIKA riryookoro oOy4eHus, Cpensbl: BHEZIPEHUS U
Python st perenns nporpammupoBanusi Python, aHaJn3a JaHHbIX U (bopMynupoBaTh 1 COIPOBOXKICHUS

3ama4 B odiactu A

TECTUPYET, UCIIBITHIBACT U
OLIEHMBAET KaueCTBO TaKUX
peuieHuit
YpoBeHb: DKCIEPTHBIM

POrpaMMHON MHKEHEPUH,
IPUMEHSIEMbIC B
MPOMBILIEHHON

pa3paboTke. 3Haer

YTOUHSATH 3aJIa4H,
moIOUpaTh U
HACTPauBaTh MOJICIH
[OJI JAHHBIE U

NHN-pewienuit B
(hopmaTe CTaXKHPOBKH,
WHCTPYMEHTaMHU
KOMaHIHOM

3




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
apxXUTeKTypbl Moaeneit (ML, BBIYUCITUTEIBHbIC pa3paboTKH U
VYpoBens ocBoenud nuaukartopa: | DL, LLM, CV, RL), meronsl OrpaHUYEHUS, YIIpaBICHUS
HUcnonesyer ocobeHHOCTH ONTUMH3ALIUU B O0YUEHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
BUPTYyaJbHOU MamuHbl Python TaKXe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
(manpumep, GIL), pa3zpabaTbiBaet WHCTPYMEHTHI U MpOrpaMMHBIE aBTOMAaTHU3aLM1
OuOIMOTeUHBIH KO/ 001Iero iatgopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
MOJTB30BAHUS, A TAKKE PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
JIOKYMEHTAIIUIO K HEMY. scikit-learn, NumPy, Pandas, aHaJIM3UPOBATh OIBITOM PabOThI C
[podunupyer u onTUMHU3UPYET Spark, Hadoop, JIAHHEIE, TIOJTHBIM YKHU3HEHHBIM
npuioxkeHus Ha Python, SQL/NoSQL, Docker, UCIIOJIb30BATh koM UN-cucrem
UCIIOJNIb3YSI BCTPOCHHBIE Kubernetes, Git, CI/CD, WHCTPYMEHTBI — OT IaHHBIX U
WHCTPYMEHTHI (Hampumep, 00JIaYHbIE TUIATHOPMEI MLOps, Big Data u MoJieneit 10
cPython). AWS, Azure, GCP. 001a4HOMI SKCIUTyaTalluy U
UHPPACTPYKTYPHI, OIICHKH
OIIEHHWBATh KaYeCTBO 3G PEKTUBHOCTH.
Y YCTOMYUBOCTh
pelIeHui.
3HaeT TeOpETUUECKUE YMeeT npuMeHsITh U Bnaneer
OCHOBBI U COBPEMEHHBIE UHTErpUpPOBATH [PAKTUYECKUMHU
TK-15 (PL-1).2 p PHP P
TEXHOJIOTUU NU-TexHonoruu B HaBBIKAMU
OcyiecTBisieT BEIOOD . .
HCKYCCTBEHHOI'O YCIIOBUSIX PEanbHON MPOMBIILIIEHHON
WHCTPYMEHTOB pa3pabOTKH Ha .
MHTENJIEKTa, MAIIMHHOTO U IIPOU3BOACTBEHHOM pa3paboTkH,
Python, mpueMiIMMBIX 115t
N riryookoro oOy4enus, Cpensl: BHEAPEHUS U
CO3JaHMS IPUKIIaTHON CUCTEMBI
aHaJu3a JaHHbIX U bopmynupoBaTh 1 COIPOBOXKICHUS

00pa0OTKH HayYHBIX TaHHBIX,
MAaIIHHOTO 00yUEeHUS 1
BU3YaJIN3alMU C 3aJaHHBIMU
TpeOOBaHUSAMH
YpoBeHb: DKCIEPTHBII

YpoBeHb OCBOCHUSI MHAUKATOPA:
Ymeer pazpaOaTbIBaTh
COOCTBEHHBIE KOMIOHEHTHI ISt
OMOIMOTEK MAIIMHHOTO 00yYEHHS
C y4€TOM MHTETrpaliy ¢ HUMH

MpOrpaMMHON UHKEHEPUH,
MIpUMEHsIEMbIE B
MIPOMBIIIEHHON

paspabotke. 3HaeT
apXuTeKTypbl Mojeneit (ML,
DL, LLM, CV, RL), meronbt
ONTUMU3AIUY U OOyUEHUs, a
TaK)Ke HCIIONIb3yeMbIe
WHCTPYMEHTHI U
miatdopmer: Python,
PyTorch, TensorFlow,
scikit-learn, NumPy, Pandas,
Spark, Hadoop,

YTOYHATH 3aa4H,
moIOUpaTh U
HaCTpanBaTh MOJICIN
10/ TaHHBIE U
BBIYHCIIATEIbHBIC
OrpaHWYEHHS,
pa3pabaTbiBaTh U
TECTHPOBATh
IporpaMMHBIE
KOMITOHEHTBI,
00pabaThIBaTh U
aHAJIM3UPOBATD
JIAaHHBIE,

NH-pemienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHTHOU
pa3paboTKu u
YIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMAaTH3aLUH
pa3BepTHIBAHUS U
MOHUTOPUHTA,
OIBITOM PabOTHI C
TIOJHBIM KMU3HEHHBIM




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
SQL/NoSQL, Docker, HCIIOJIB30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
o0ayHbIe TUIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIlH 1
UHPPACTPYKTYPHI, OLIEHKH
OLIEHHUBATh Ka4yeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHUI.
YMeer npuMeHsTh U
WHTEIPUPOBATh Buaneer
3HaeT TeOpeTHIECKHe NHN-TexHonoruu B NIPAKTUYECKUMU
OCHOBHI H COBPEMEHHEIE YCIIOBUSIX PeabHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN POMBIIUIEHHON
UCKYCCTBEHHOI'O CpebL: pa3paboTKH,
IK-15 (PL-1).3 MHTEIUIEKTa, MAIIMHHOIO U bopMynTupoBaTh U BHEJIPEHUS U
PazpabarteiBaeT u mojiep>kuBacT TIIyOOKOr0 00yUIeHMUS, YTOUHSTH 3a/[a4H, COMPOBOXKJICHUS
CHUCTEMBI 00pa0bOTKH OOJIBITHX aHaau3a JaHHBIX U moxoupaTh U NU-pemennii B
JAHHBIX Pa3IMYHON CTEIEeHU MpOrpaMMHON MH)KEHEPUH, | HacTpaWBaTh MOAENH | (popMarte CTaXUPOBKH,
CIIO)KHOCTH MIpUMEHSIEMbIE B TIOJT TaHHBIE U WHCTPYMEHTaMHU
YpoBeHB: DKCIIEPTHBIMA MPOMBIILIEHHON BBIYKCIIUTEIbHbBIE KOMAaHJHOM
paszpabotke. 3HaeT OTpaHUYCHHS, pa3paboTKu 1
YpoBeHb OCBOSHHS HHIUKATOPA: | apXUTeKTypbl mozeneit (ML, pa3pabaThIBaTh U YOPaBJICHUS
Brnageer macTpy™mMeHTaMEI DL, LLM, CV, RL), merozp! TECTHPOBATH MIPOCKTaMH,
PO UIMPOBAHIS U ONITUMHU3AINH | ONTHMH3AINH U 00y4IeHNUs, a MpOrpaMMHBIE cpencTBamMu
ETL nporteccs mis 00paboTKu TaKXe UCIOJIb3yEMbIE KOMITOHEHTBHI, aBTOMATHU3AIIMU
OONBIITNX JaHHBIX B PAMKaX WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
Spark/Mapreduce ¢peiimBopka. miatdopmer: Python, aHATM3UPOBATH MOHHUTOPHUHTA,
CaMOoCTOSTENBHO MTONIEPKUBAET PyTorch, TensorFlow, JIaHHEBIE, OITBITOM PabOTHI €
HHPPACTYKTYpy 00pabOTKH scikit-learn, NumPy, Pandas, HCIIOJIb30BATh MOJTHBIM JKH3HEHHBIM
OOJIBININX JTAHHBIX. Spark, Hadoop, WHCTPYMEHTHI mukiiom MU-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JaHHBIX U
Kubernetes, Git, CI/CD, 00J1a4HOM MOZENEN 10
o0agHbIe TUTAT(HOPMEI UHOPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLICHMBATH KAUYECTBO OLICHKU
1 yCTOWYHBOCTh 3¢ hekTHBHOCTH.
peleHui.
25 I1K-16 (PL-3).1 3HAET TEOPETUUECKHE YMeer npuMeHsTh U Brnapeer




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaJACTh
PaspabaTbiBaer 1 oTIaKUBaET OCHOBBI M COBPEMEHHEBIE WHTETPUPOBATH MPaKTUICCKUMU
3(heKkTUBHBIC MHOTOITOTOYHBIS TEXHOJIOTUU HNU-texHONOTMY B HaBbIKAMU
peutenus Ha C++, TecTupyer, HUCKYCCTBEHHOT' O YCIIOBUSX PEATBHON MPOMBIIIEHHON
HUCIIBITBIBACT U OLICHUBACT HWHTCIIIICKTAa, MAIIMHHOI'O U HpOI/I3BOI[CTBCHHOI\/'I pa3pa6OTKI/I,
KAa4eCTBO TAKUX PELICHUM riy0oKoro o0y4eHus, cpensl: BHEIPEHUS U
aHaJIN3a JAHHBIX U bopMynupoBaTh 1 COIIPOBOXKICHHUS
Yposens: [IpoaBuHyTHII IIPOrPAMMHON MHKEHEPUU, YTOUYHSATH 3a7a4H, NHN-pewenuii B
Pemaer mpobieMsbr IIPUMEHSIEMBIC B noaoupaTh u (dopmate CTaKUPOBKH,
OJHOBPEMEHHOI'O I0CTYyIIa K HpOMLIIH.HeHHOI\/'I HaCcTpanBaTb MOACIN HUHCTPYMCHTaAMU
JIAHHBIM U3 HECKOJILKUX MOTOKOB, paspabotke. 3HaeT OJi JaHHbBIE U KOMaHJIHOM
TPaMOTHO MPUMEHSIET aTOMapHbIe | apXUTEKTypbl mojeneil (ML, BBIYUCIIUTEIbHBIE pa3paboTKH 1
omnepanuy U MEXaHU3M DL, LLM, CV, RL), meronast OrpaHUYCHMUS, YIIPABJICHUS
OJIOKHPOBOK. ONTHMHU3ALNN U 00yUeHus, a pa3pabaTriBaTh U MIPOEKTAMH,
OHeHI/IBaeT MIPOU3BOJUTEIILHOCTD, TAKXKE HUCITOJIB3YEMbIC TECTUPOBATH CpeacrBaMu
ymeeT mpoduIMpoBaTh KO U MHCTPYMEHTHI U IIPOrPaMMHBIE ABTOMATHU3aLlMU
YCTpaHsIeT HaliICHHbIE Y3KHE rwtatdopmel: Python, KOMIIOHEHTBI, pa3BEPTHIBAHUS U
CriocobGeH pUMEHSTh Mecra. PyTorch, TensorFlow, 006pabaTeIBaTh U MOHHUTOPHHTA,
6 SI3BIKA scikit-learn, NumPy, Pandas, aHAIM3UPOBATH OITBITOM PabOTHI C
HK-13) (PL- MPOrpaMMHUPOBAHUS Spark, Hadoop, JTAaHHBIE, TIOJTHBIM YKH3HEHHBIM
C/C++ mis perrenust SQL/NoSQL, Docker, HCIIOJIb30BaTh koM MHU-cucrem
3aga4 B obmactu N Kubernetes, Git, CI/CD, HHCTPYMEHThI — OT JaHHBIX U
o0avYHbBIC TUTATPOPMBI MLOps, Big Data u Moenei 10
AWS, Azure, GCP. 00J1ayHOM IKCITyaTaluy |
WH(PACTPYKTYPHI, OIICHKH
OIICHUBATH KaUeCTBO 3 PEeKTUBHOCTH.
U yCTOMYHMBOCTh
peLIeHui.
ITK-16 (PL-3).2 3HaeT TEOpPETHYECKUE YMeer npuMeHsITh 1 Brnaneer
PazpabatpiBaer 1 OTIIaKUBAET OCHOBBI U COBPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
cucrembl 1 na C++ mon TEXHOJIOTUU NU-TexHonoruu B HABBIKAMH
KOHKpPETHBIE armnapaTHbIC HCKYCCTBEHHOTO YCIIOBUSIX peambHON MTPOMBIIIUTEHHON
1aTQOPMBI C OTPAHUYESHUSMH 110 | WHTEIUIEKTa, MAIIMHHOTO U MTPOU3BOJICTBEHHON pa3paboTku,
BEIYHCIIHTEIBHON MOIIIHOCTH, B rIIyOOKOro 00y4deHus, Cpeqbl: BHEAPEHUS U
TOM YHCII€ JIIs1 BCTPOSHHBIX aHaM3a JaHHBIX U (hopMyIHpOBaTh H COITPOBOXKICHHSI

CHCTEM
VYposens: [IponBuHyTHII

POrpaMMHON MHXEHEPHUH,
MIpUMEHSIEMBIE B
ITPOMBILIIEHHON

YTOYHATH 33]Ja4H,
noAOupaTe 1
HAcTpauBaTh MOJIEIH

NU-pewienuit B
(dopmare CTaXKUPOBKH,
MHCTPYMEHTaMHU

3




Ne i/

Kopg
KOMIICTECHIIH
u

Copepxxanue
KOMIIETEHINHA (W €
YaCTH)

MHaukaTopbl KOMIIETEHITUI

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

3HAaThb YMETH BJIaACTh
YpoBeHb OCBOCHUS HHIUKATOPA: paspaboTke. 3Haer M0/ TAHHBIE U KOMaHTHOH
[ToHrMaeT METOIBI ONTUMHU3AIMK | aPXUTEKTYphI Mojeneit (ML, BBIYHCITUTEIBHBIC pa3paboTKH U
Monenelt (kBantoBanue, cxkarue | DL, LLM, CV, RL), meTonst OTpaHUYEHUS, YIIpaBJICHUS
BECOB MOJCIH U TIp.) U ONTUMH3ALIUU B O0YUEHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
Bbluncienni M. TAK¥XK€E UCIIOIb3yEMbIE TECTUPOBATH cpencTBamMu
Haxomut u ucnons3yer UHCTPYMEHTBI U MPOrpaMMHBIC ABTOMAaTH3aIllUU
O1OIMOTEKH, COOTBETCTBYIOIINE iatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
pelaeMoii 3agaue PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OIBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, MMOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCII0JIL30BATh nukioM MH-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
obavyHbIe TIAT(HOPMEI MLOps, Big Data u MoOJIeNeH 10
AWS, Azure, GCP. 00J1aYHOI AKCILTyaTaIiH |
UHPPACTPYKTYPHI, OIICHKH
OIIEHHWBATh KaYeCTBO 3G PEKTUBHOCTH.
Y YCTOMYHUBOCTh
pelIeHui.
I1K-16 (PL-3).3 3HAET TEOPETHUECKHE VMeer IpuMeHSTh 1 Brianeer
PaspabaTbiBaer 1 OTIaKUBAET OCHOBBI H COBPEMCHHEIC WHTETPUPOBATH MPAKTHICCKUMHU
pemenuns Ha C++, rcmonb3yroniue TEXHOJIOTUU NH-rexHonoruu B HaBBIKAMH
GPU u FPGA ans maccoBoit HCKYCCTBEHHOTO YCIIOBHSIX peabHON MTPOMBIIIUTEHHON
napajuienu3aiy BEIYHCICHUH B UHTEIJICKTa, MAITMHHOTO U MPOU3BOICTBEHHOM pa3paboTKH,
pamMkax o0miei cucremsl U, ¢ rIIyOOKOro 00ydeHus, cpensbl: BHEIIPCHUS U
MPUMEHEHUEM KaK TOTOBBIX aHalM3a JJAaHHBIX U bopMynTUpOBaTh U COTIPOBOXKICHHS

pelreHuii, Tak u pa3paboTKoH
CBOHUX
Yposenb: [IpoaBunyTHII

YpoBeHb OCBOCHUS WHIMKATOPA:
3HaeT MeTOBI ONTUMHU3AIITH
MojIesIel (KBaHTOBaHUE, C)KATHE
BECOB MOJIEJH H TIp.) U
Berancienni M.
Bnaneer roroBeIMu
UHCTPYMEHTAMH IS
OIITUMH3AIIMH MOAEIeH

POrpaMMHOMN MHXEHEPUH,
IPUMEHSIEMbIC B
MIPOMBIIIEHHON

paspabotke. 3HaeT

apXuTeKTypbl Mojeneit (ML,
DL, LLM, CV, RL), meTonabt
ONTUMM3ALIUU U O0YUEHUs], a

TaKXe UCIIOIb3yeMbIe

MHCTPYMEHTHI U

miatdopmer: Python,

PyTorch, TensorFlow,
scikit-learn, NumPy, Pandas,

YTOYHATH 33aa4H,
moIOUpaTh U
HaCTpanBaTh MOJICIN
10/ TaHHBIE U
BBIYHCIIATEIbHBIC
OrpaHWYEHHS,
pa3pabaTbiBaTh U
TECTHPOBATh
IporpaMMHBIE
KOMITOHEHTBI,
00pabaThIBaTh U
aHAJIM3UPOBAThH

NU-pewienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHIHOU
pa3paboTKu u
YIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMAaTH3aLUH
pa3BepTHIBAHUS U
MOHUTOPUHTA,
OIBITOM PabOTHI C

3




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaJACTh
(TensorRT u mp.). Spark, Hadoop, JTAaHHbIE, MTOJTHBIM YKH3HEHHBIM
YMeer ucnonab30BaTh CPEICTBA SQL/NoSQL, Docker, HCITOJIB30BaTh nukiom MHU-cucrem
OTJIaJIKH U TIPOGUITHPOBAHUS Kubernetes, Git, CI/CD, WHCTPYMEHTBI — OT JIaHHBIX U
KOJia, HaXO/IUTh Y4acTKH Koja, 00JIa4YHbIe TIATHOPMEI MLOps, Big Data u Mojieneit 10
OTpaHUYNBAIOIINE AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIly 1
POU3BOAUTENLHOCTh CUCTEMBI UH(PACTPYKTYPHI, OILICHKH
OILIEHHUBATh Ka4eCTBO 3G PEKTUBHOCTH.
U YCTOMYUBOCTh
peLIeHUi.
YMeer npuMeHsTh U
WHTEIPUPOBATh Buaneer
3HaeT TeOpEeTHIECKHe NU-TexHonoruu B NIPAKTUYECKUMU
OCHOBHI H COBPEMEHHEIE YCIIOBUSIX PeabHON HaBbIKaMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN POMBIIUIEHHON
UCKYCCTBEHHOI'O CpebL: pa3paboTKH,
WHTEJUIEKTa, MAIIHHOTO U (dbopMyIHpOBaTh U BHEAPEHUS U
TITyOOKOr0 00yUIeHHUS, YTOYHSATH 33/1a4H, COTTPOBOXKICHUS
CnocobeH MpOBOIUTH aHaau3a JaHHBIX U monoupaThs U NU-pemennii B
aHajau3 Om3Hec- IK-17 (LC-1).1 MPOrpaMMHON WH)KEHEpUH, | HacTpawmBaTh MOJEIH | (opmaTe CTaKUPOBKH,
poOJIEM C OIIEHKOU dopmanuzyer OU3HeC-1[eNd U MIpUMEHSIEMbIE B TIOJT TaHHBIE U WHCTPYMEHTaMHU
MIePCIEeKTUBHOCTH BEIpa0aTHIBAET MOl HUX MTPOMBIIIIIEHHON BBIYHCITUTEIHHBIE KOMaH/THOM
npuMeHerns W s crpareruu BHeapenus NN paszpabotke. 3HaeT OTpaHUYCHHS, pa3paboTKu 1
26 IK-17 (LC- HX pelIeHus YpoBeHb: DKCIEPTHBIIH apxXuTeKTypbl Mogeneit (ML, pa3pabaThIBaTh U YOPaBJICHUS
1) OCYIIIECTBIISITH DL, LLM, CV, RL), meronbt TECTHPOBATH MIPOCKTaMH,
[TOCTAHOBKY 3aJIa4H YpoBeHb OCBOCHHS HHIUKATOPA: | ONTUMHU3AIUU U O0yUYeHWs], a MpOrpaMMHBIE cpencTBamMu
MamuHHOTO 00ydeHust | [IpoBomuT dopcailt mo pa3BUTHIO TaK)Ke HCIIONIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3AIIUU
(hopmynHpoBaTh WU B maTEpECax oTpaciun WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
TpeOOBaHMS K miatdopmer: Python, aHAM3UPOBATH MOHHUTOPHUHTA,
cucreme U PyTorch, TensorFlow, JAHHEIE, OITBITOM PabOTHI ¢
scikit-learn, NumPy, Pandas, HCIIOB30BaTh TTOJHBIM KU3HEHHBIM
Spark, Hadoop, HHCTPYMEHTBI koM MH-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JaHHBIX U
Kubernetes, Git, CI/CD, 00J1a4HOM MOZENEN 10
o0agHbIe TUTAT(HOPMEL UHOPACTPYKTYPHI, AKCIUTyaTallud U

AWS, Azure, GCP.

OIICHWBATH KaYeCTBO
U yCTOMYMBOCTH
peleHui.

OLICHKH
3¢ hexTUBHOCTH.




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
YMeeT NpUMEHATh U
WHTErpUPOBATH Brnaneer
3HaeT TeopeTUIECKHe NHN-TexHonoruu B NIPAKTUYECKUMU
OCHOBBI M COBPEMEHHEIE YCIIOBUSX PEeaNbHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN HIPOMBIIUIEHHON
HCKYCCTBEHHOI'O Cpeasbl: pa3paboTKH,
TK-17 (LC-1).2 WHTEJUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPEHUS 1
) ri1y0OoKoro o0yueHwus, YTOYHSTH 33/1a4H, COTIPOBOXKICHUS
Bribupaer ontumansHbie .
aHaJIN3a JAHHBIX U noaoupaTh u NU-pewenuii B
TEXHOJIOTUH TI0/] KOHKPETHBIC .
IpOrpaMMHON MHXECHEPUH, | HacTpauBaTh MOjenu | (opmaTe CTaKHMpPOBKH,
TpeOOBaHUS MPOCSKTa BHEAPCHUS
i pUMeEHSIEMbIC B M0/l TAHHBIE U WHCTPYMEHTaMH
. MPOMBIIILIEHHON BBIYUCIIUTEIBHBIE KOMaHHOM
YpoBeHb: DKCIEPTHBIH
paspabotke. 3HaeT OTpaHUYCHUS, pa3paboTKH U
apxuTekTypsl Mmojeneit (ML a3pabaThIBaTh U aBJICHUS
YpOBEHb OCBOEHUS MHIUKATOPA: P yp ¢ (ML, pasp yip
DL, LLM, CV, RL), meronsr TECTUPOBATH MIPOEKTaMH,
Onpeznenser mapaaurMy 1 Kiiacc
. ONITUMH3ALINU B 00YUEHUsI, a porpaMMHBIE cpeicTBaMH
peuienuii M1, BbICOKOYpOBHEBBIE
TaK)Ke UCIIONIb3yEMbIe KOMITOHEHTEI, aBTOMAaTH3aIlUU
TpeOOBaHMS K MATEMATHIECKOMY
WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
U TIPOrPaMMHOMY OOECTICUCHUTO
N tatgopmel: Python, aHATM3UPOBATH MOHHUTOPHUHTA,
JUTS PELIeHHs] TIOCTaBICHHOMN
— PyTorch, TensorFlow, JTAHHBIE, OITBITOM PabOTHI C
scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
Spark, Hadoop, HHCTPYMEHTBI koM UH-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
Kubernetes, Git, CI/CD, 00s1a4HOI MOZENEN 10
o0JavYHbBIC TUTATPOPMBI WH(PACTPYKTYPHI, JKCIUTyaTallny U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYHBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
CriocoOeH poBOIUTH 3HaeT TeopEeTUYECKUE YMeer npuMeHsITh U Bnaneer
AKCIIEPUMEHTHI Ha ITK-18 (LC-2).1 OCHOBBI U COBPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
JTAHHBIX [IpoBoAUT IKCTIEPUMEHTEHI C TEXHOJIOTUH NH-texnonornu B HaBbIKAMH
[1K-18 (LC (hopmynHrpoBaTh mopensmu U, orernBaer ux HCKYCCTBEHHOTO YCIIOBUSIX peabHON MTPOMBIIIUTEHHON
27 2) THUTIOTE3BI Ka4yeCcTBO (TOYHOCTH, WHTEIUIEKTa, MAIIMHHOTO U MTPOU3BOJICTBEHHON pa3paboTku,
WCCIIeJIOBAHUS MTPOU3BOIUTEIIEHOCT) rIIyOOKOTo 00y4deHus, Cpeqbl: BHEAPEHUS U
cTpouTh (00y4aTh VYposens: ba3oBblii aHaJu3a JaHHbIX U (bopMynupoBaTh 1 COIIPOBOXKJICHUS

J000y4YaTh) MOACTH
MAaIIHHHOTO 00yYeHHUS

HpOFpaMMHOfI HUHXXCHCPUH,
IIPUMCHSICMBIC B

YTOUHSTH 3aJ1a4H,
noA0UpaTh U

NH-pemiennii B
(dopMare CTaXKUPOBKH,




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMITETEHIIH KOMITeTeHINH (WIn e WHnukaTopsl KOMIIETEHITUH
" qa CTI/I) 3HAaThb YMETH BJIaACTh
C OIICHKOM MX YpoBeHb OCBOCHHUS MHIHKATOPA: MIPOMBIIIITCHHON HACTPauBaTh MOJEITH HHCTPYMEHTaMH
Ka4yecTBa M aHAJIM30M ITpOBOMT KCIIEPUMEHTHI C paspaboTke. 3HaeT 0J] TAHHBIC U KOMaHTHO#
oMb oK MOJICTISIMH, BBIIBUTACT TUITOTE3BI | apXUTEKTyphl Mojeineit (ML, BBIYUCITUTEBHBIC pa3paboTKH U
obecrieynBaTh DL, LLM, CV, RL), metost OTpaHUYEHUS, YIIPaBJICHUS
BOCITPOHM3BOIMMOCTh ONTUMHM3AIINN ¥ O0YUEHHUS, a pa3pabaTsIBaTh U MPOEKTAMH,
M MacITabupyeMocThb TaKXe UCITOIb3yeMbIe TECTHPOBATH CpeaCTBaMH
HCCITeIOBaHMI Ha HHCTPYMEHTHI U MPOrpaMMHBIE aBTOMATH3AIHH
JTAHHBIX mtatopmser: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OIBITOM PabOTHI C
Spark, Hadoop, JIaHHEIE, MMOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIb30BaTh nukioMm MU-cuctem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JIaHHBIX U
o0ayHbIe TIaT(HOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00J1aYHOI AKCILTyaTaIiy |
UHPPACTPYKTYPHI, OIICHKH
OIICHUBATH Ka4eCTBO 3 PeKTUBHOCTH.
1 YCTOMYHUBOCTh
pelIeHui.
3HaeT TeOpETUUECKUE YMeeT npuMeHsITh U Bnaneer
OCHOBBI H COBPEMECHHEIC WHTErPUPOBATH MPAKTHICCKUMHU
I1K-18 (LC-2).2 TEXHOJIOTHU NH-TexHOoNI0rnu B HABBIKAMH
[IpoBoaUT SKCTIEPUMEHTHI Ha UCKYCCTBEHHOTO YCIIOBUSX PeabHON MPOMBIIIIICHHON
JAHHBIX W BU3YaTH3UPyET UHTEIJICKTa, MAITMHHOTO H MPOU3BOICTBEHHOM pa3paboTKH,
PE3yJBTaThI C IPUMEHEHUEM rIyOoKOro o0y4eHus, CpebL: BHEJIPCHUS U
TEXHOJIOTUH aHam3a JaHHBIX aHalu3a JaHHBIX U bopMynTUpoBaTh U COTIPOBOXKICHHS

(cTaTHCTHYECKOro aHAN3a),

METOJIOB ¥ AITOPUTMOB
MAaITHHOTO 00Yy9IeHUs

Yposens: bazoBslit

YPOBeHB OCBOCHUA MHAUKATOpA:
CO3,I[3,€T IIJIaH SKCIICPUMCHTOB Ha

JaHHBIX

IPOrpaMMHOM MHXEHEPUH,
IPUMEHSIEMbIC B
MIPOMBIIIEHHON

paspabotke. 3HaeT

apXuTeKTyphl Mojeneit (ML,
DL, LLM, CV, RL), meronabt
ONTUMM3ALUHU U 00yUEHHUs, a

TaKXe UCIIOIb3yeMbIe

MHCTPYMEHTHI U
wiatdopmsal: Python,
PyTorch, TensorFlow,

YTOYHATH 33aJa4H,
moIOUpaTh U
HaCTpanBaTh MOJICIN
10/ TaHHBIE U
BBIYHCIIUTENBHBIE
OrpaHWYEHHS,
pa3pabaTbiBaTh U
TECTHPOBATh
HporpaMMHBIE
KOMIIOHEHTBI,
00pabaThIBaTh U

NU-pewienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHIHOU
pa3paboTKH u
yIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMATH3aLIH
pa3BepTHIBAHUS U
MOHHUTOPHUHIA,




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
scikit-learn, NumPy, Pandas, aHAJTM3UPOBATh OITBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM >KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIb30BaTh uukiioM MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JJaHHBIX U
o0TayHbIe TIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIly 1
UHPPACTPYKTYPHI, OILIEHKH
OLIEHHUBATh KauyeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHUi.
YMeer npuMeHsTh U
Bnaneer
HMHTETPUPOBATh
3HaeT TeOpEeTHIECKHe MPaKTHIECKUMHU
N -TexHonornu B
OCHOBBI U COBPEMEHHBIE N HaBbIKaMH
YCIIOBHUSIX peaibHOU .
TEXHOJIOTUH o MTPOMBILIUICHHOH
MPOU3BOICTBEHHON
HCKYCCTBEHHOTO g pa3paboTKH,
WHTEIUICKTa, MAITHHOTO U PEPI: BHEJIPCHUS U
(hopMyIIHpOBaThH U
TIIyOOKOro 00yUIeHHUS, COTTPOBOXKICHUS
aHaJli3a JaHHBIX U YTOTHATD 3a/IATH, N -pemienuii B
ITK-19 (LC-3).1 . OIOUPATH U
POrpaMMHON HHXECHEPUH, (dbopMaTe CTRKHUPOBKH,
Cosnaer u pa3BuBaeT HACTPauBaTh MOJIEITU
MpUMEHSIEMbIC B WHCTPYMEHTaMH
apxuTeKTypbl cuctemsl M Ha N II0J, JAHHBIE U N
Crocoben TIPOMBITIUTEHHOM KOMaHTHOM
BCEX JTarax >KU3HEHHOTO IMKIIa BBIYUCITUTEIBHEIC
MIPOCKTHPOBATH U N paszpabotke. 3HaeT pa3paboTKu 1
Yposenb: [IpoaBuHyTHII . OTpaHUYEHUS,
ITK-19 (LC- oA EpKUBATh apxXuTeKTypbl Mozeneit (ML, yIIpaBICHUS
28 3 pa3pabaThIBaTh U
) APXUTEKTYPY CHCTEM DL, LLM, CV, RL), meronbt MIPOCKTaMH,
YpoBeHb OCBOCHUS HHMKATOPA: TECTUPOBATH
HCKYCCTBEHHOTO ONITUMH3ALUU B O0YYEHUSI, a cpeacTBaMHu
[MpumMeHsieT pasinyHbIe MPOrpaMMHBIC
HHTEIIICKTa TaKXe UCIONb3yeMbIe aBTOMATH3AIHH
MIPHUHITUITB] ¥ TTATTEPHBI TIPH KOMITOHEHTEI,
WHCTPYMEHTHI U pa3BepTHIBAHUS U
MIPOEKTUPOBAHUH APXUTEKTYPHI 00pabaThIBaTh U
miatdopmer: Python, MOHHUTOPHUHTA,
cucrem U aHaJIM3UPOBATh
PyTorch, TensorFlow, OITBITOM PabOTHI ¢
L JIAHHBIE,
scikit-learn, NumPy, Pandas, MTOJHBIM KU3HEHHBIM
HCIOJIb30BATh
Spark, Hadoop, HHCTDVMEHTLL koM UM-cucrem
SQL/NoSQL, Docker, MLO Spg\f Data it — OT JaHHBIX U
Kubernetes, Git, CI/CD, ps, BIg 1 MoZenen 1o
obOmayHOH
00JIa4YHbIC TIATHOPMEI HH(PACTDYKTYDHI IKCIUTyaTalluy |
AWS, Azure, GCP. PactpyKtypel, OLIHKH
OILICHUBATh KaYE€CTBO
a¢hexkTuBHOCTH.

Y YCTOMYHMBOCTh




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
peLIeHUA.
YMeer npuMeHsITh U
UHTEIPUPOBATh Buaneer
3HaeT TeopeTUIECKHe NHN-TexHonoruu B MIPAKTUYECKUMU
OCHOBBI M COBPEMEHHEIE YCIIOBUSIX PeaNbHON HaBBIKAMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN IPOMBIIUIEHHON
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
TTK-20 (LC-4.1).1 WHTEJUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPEHUS 1
e riy0oKoro o0y4eHus, YTOYHSTD 33JIa4H, COTIPOBOXKICHUS
Ocy1iecTBisieT 3aMycK U BeJIeHHE .
aHaJIN3a JAHHBIX U noaoupaTh u NU-pewenuii B
npoekrta B obnactu MU, B Tom .
pOrpaMMHON MHXXECHEPUH, | HACcTpauBaTh MOjenu | (opmaTe CTaKHMpPOBKH,
qrcyie TUIAHUPOBAHUE U KOHTPOIb
NpUMEHSIEMbIC B M0J] TAHHBIE U WHCTPYMEHTaMH
3aJia4, OI[CHKY pecypcoB . .
. MPOMBIIILICHHON BBIYUCITUTEBHBIC KOMaHTHOM
YpoBeHb: DKCIEPTHBIH
CrnocobeH yrpaBisITh paspabotke. 3HaeT OTpaHUYCHUS, pa3paboOTKH U
I1K-20 (LC- IIPOLECCOM apxuTekTypsl Mmojeneit (ML a3pabaThIBaTh U aBJICHUSA
29 ( port YpOBEHb OCBOEHUS MHIUKATOPA: P yp ¢ (ML, pasp yip
4.1) JKU3HEHHOI0 IIMKJIa DL, LLM, CV, RL), merompr TECTHPOBATH MIPOCKTaMH,
WNH-nponykra [lonbrpaer meroxonormio OIITUMM3ALUU U O0ydEeHMUs, a IPOrpaMMHbIE CpeAcTBaMH
POLyK (CRISP-DM, CRISP-ML(Q)) nox YHCHHA, porp p
TaKXe UCII0JIb3yeMble KOMITOHEHTHI, aBTOMaTH3aLUH
OrpaHUYEHHMS 3aJa4l U pecypcHOe
UHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
obecrieueHne U OpraHu3yeT
iatdopmsl: Python, aHAJIM3UPOBAThH MOHUTOPUHIA,
polecc pa3pabOTKH CUCTEMBI
9 PyTorch, TensorFlow, aHHEBIE, OITBITOM PabOTHI C
WU 1o BEIOpaHHON METOMOIOTHI L
scikit-learn, NumPy, Pandas, HCIIOIB30BaTh TTOJHBIM KU3HEHHBIM
Spark, Hadoop, HHCTPYMEHThI koM UH-cucrem
SQL/NoSQL, Docker, MLOps, Big Data u — OT JAHHBIX U
Kubernetes, Git, CI/CD, 00s1a4HOI MOZENEN 10
o0agHbIe TUTAT(HOPMBI UHOPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIHBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
IK-21 (LC-4.2).1 3HaeT TEOPETHYECKUE YMeer npuMeHsITh 1 Brnaneer
Koopaunupyer u KOHTpoaupyer OCHOBBI M COBPEMEHHBIE WHTErpUPOBATH MPAKTUIECKUMHU
Criocoben paboTy KOMaH[ MPOEKTa C LIEbIO TEXHOJIOTUU NH-TexHONOrNN B HaBBIKAMH
30 IK-21 (LC- | pyKOBOAWTH paboToi JOCTHKEHUS OOLIMX LIenel HCKYCCTBEHHOI'O YCIIOBUSIX peanbHON MTPOMBIIIUTEHHON
4.2) KOMaH/Ibl IIPOEKTA B poeKTa MHTEIJIEKTa, MAIIHHOIO U MIPOU3BOACTBEHHOM pa3paboTkH,
obnactu MU YpoBeHb: DKCIEPTHBIH riry0ookoro oOy4eHus, cpensl: BHEJPECHUS U
aHaJ3a JaHHbIX U (bopMynupoBaTh 1 COIIPOBOXKJICHUS

YPOBCHB OCBOCHUA MHAUKATOpA:

HpOFpaMMHOfI HWHXXCHCPUH,

YTOUHATH 384444,

NH-pemiennii B




Ne i/

Kopg
KOMIICTECHIIH
u

Conepxanue
KOMIIETEHINHA (W €
4acTH)

MHaukaTopbl KOMIIETEHITUI

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

3HATb

YMETh

BJIaICTh

Hdemoncrpupyer 3pekTuBHOE

IIPUMCHSICMBIC B

noJI0UpaTh u

(dhopmaTe CTaXKHPOBKH,

BJIaJICHUE MHCTPYMEHTAMU MPOMBIIIICHHON HACTpauBaTh MOJICITH WHCTPYMEHTaMHU
KOMMYHUKAIIUH, IIPOSKTHOTO pa3pabotke. 3HaeT IO JAHHBIC U KOMaHTHOM
YIpaBJICHHS U KOHTPOJIS apXUTEKTypbl Mojeneit (ML, BBIYHCIIUTEIbHBIC pa3paboOTKH U
HM3MEHCHUM DL, LLM, CV, RL), merosr OTpaHUYCHUS, YIIPaBJICHUS
ONTUMH3ALIUU B O0YUEHHUS, a pa3pabaThiBaTh U MPOEKTaMH,
TaK)Ke MCII0JIb3yEeMbIe TECTUPOBATh CpencTBamMu
UHCTPYMEHTBI U MPOrpaMMHBIC aBTOMaTH3aLNN
wiatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAJIM3UPOBATh OIBITOM PabOThI C
Spark, Hadoop, JIAaHHEIE, [IOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJI30BATh mukiiom MU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
o0rayHbIe TIATHOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00J1aYHOI AKCILTyaTaIiy |
UH(PACTPYKTYPHI, OLICHKH
OIICHUBATH Ka4eCTBO 3 PEeKTUBHOCTH.
1 YCTOMYHUBOCTh
pelIeHui.
3HaeT TeOpETUUECKUE YMeer npuMeHsTh U Bnaneer
[K-21 (LC-4.2).2 p p A
OCHOBBI U COBPEMEHHBIE HHTETPUPOBATh MPAKTHYECKUMHU
Kontponupyer peanuzaiuto
TEXHOJIOTUU NH-texHonoruu B HaBbIKaMU
[IPOEKTa B COOTBETCTBHH C N .
9 . UCKYCCTBEHHOI'O YCIIOBUSX PEabHON MIPOMBILIUIEHHOH
pa3paboTaHHON apXUTEKTypOr .
npocKTa MHTEJUIEKTa, MAIIMHHOTO 1 MIPOU3BOICTBEHHOH pa3padoTKH,
. TITyOOKOro 00y4YeHUs Cpebl: BHEIIPCHUS U
YpoBeHb: DKCIEPTHBIM Y i ’ pea AP
aHaJIM3a JaHHBIX U bopMynTUpoBaTh U COTIPOBOXKICHHS

Y poBeHb OCBOCHHS MHIUKATOPA!
B3anmopelicTByeT ¢ KOMaHAaAMHU
HPOEKTA ISl pa3paboTKH
Oe3oIacHOro, MacITabupyemMoro,
BBICOKOITPOU3BOIUTENBEHOTO 1
HAaJISKHOTO TIPOrPAMMHOTO
obecredeH st U yCIyT JJIs
00pa0OTKH OOJBININX NAHHBIX
aQHAJIUTHKA

IPOrpaMMHON MHXEHEPUH,

IPUMEHSIEMbIC B
MIPOMBIIIEHHON

pa3paboTke. 3Haer
apxXuTeKTypbl Mojenei (ML,
DL, LLM, CV, RL), meronabt
ONTUMM3ALUHU U 00yUEHHUs, a
TaKXe UCIIONb3yeMbIe

HWHCTPYMCHTBI U

matgopmel: Python,

YTOYHATH 33aa4H,
moIOUpaTh U
HaCTpanBaTh MOJICIN
HIO/T TaHHBIE U
BBIYHCIIUTENBHBIE
OrpaHWYEHHS,
pa3pabaTbiBaTh U
TECTHPOBATh
porpaMMHBbIe
KOMITOHEHTHI,

NU-pewienuii B
(hopmaTe CTaXXKHPOBKH,
WHCTPYMEHTaMH
KOMaHIHOM
pa3paboTKH u
yIIpaBJICHUS
MIPOEKTaMH,
CpeAcTBaMH
aBTOMAaTH3aLIH
pa3BepTHIBAHHS U

4




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHaAJIM3UPOBATD OIBITOM Pa0OTHI C
Spark, Hadoop, JIAaHHEIE, [MOJIHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIONIb30BATh ukiiom UN-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
o0TayHbIe TUIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOoI AKCILTyaTaIlH |
UHPPACTPYKTYPHI, OILIEHKH
OLIEHHWBATh KaYeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHMI.
YMeeT npuMeHsTh U Bnaneer
3HaeT TeopeTHYECKHe WHTETPUPOBATH MPAKTHYECKUMHU
OCHOBBI H COBPEMEHHEIE NH-TexHonOrNn B HaBBIKAMHU
TEXHOJIOTUA YCIIOBHSIX PEAJILHOMN IPOMBIIUIEHHON
IK-22 (AC-11).1 UCKYCCTBEHHOI'O MIPOU3BOICTBEHHOM pa3paboTKH,
Cospaer cucreMy NpEINKTUBHON | WHTEUIEKTA, MAITHHHOTO U CpebL: BHEJIPCHUS U
AHAJUTUKY JIAHHBIX C JATYMKOB U rIyOoKOro o0y4eHus, (bopMyITUpOBaTh U COTIPOBOXKICHHS
ycrpoiicts 10T aHaJli3a JaHHBIX U YTOUHSTH 3aJ[a4H, NH-pemienuii B
Cnocoben arpoIpOMBIIIUIEHHOTO CEKTOpa IpOrpaMMHOI WH)KEHEPHH, noJ0upaTe u (dbopMaTe CTRKHUPOBKH,
NPUMEHSTh METO/bI VYposens: [IponsunyThIit HpUMEHsIEMbIE B HACTPauBaTh MOJIEITU WHCTPYMEHTaMH
U TEXHOJIOTHH IIPOMBIIUIEHHON TOJ] TAHHBIC U KOMaHTHO#
OpraHu3amnuu u YpoBeHb OCBOCHUSI MHIUKATOpPA: pa3paborke. 3HaeT BBIYUCITUTEIBHBIC pa3paboTKH 1
31 ITK-22 (AC- yIpaBJIeHUs PazpabaTpiBaer TeXHOIOTHH apxXuTeKTypbl Mogeneit (ML, OTpaHUYEHUS, YOPaBJICHUS
11) JAHHBIMH M NepBUYHOM 00paboTku u ananmmu3a | DL, LLM, CV, RL), metojbt pa3pabaThIBaTh U MIPOEKTaMH,
3HAHHUSIMU B JIAHHBIX arpoCeKTopa, BKIIOYas | ONTUMH3ALUH U O0y4eHHs, a TECTUPOBATH cpeacTBaMu
arponpoMbIIJIEHHO HHQPPACTPYKTYPHI TUPPOBHIX TaKKe UCIIONb3yEMbIe MPOrpaMMHBIC aBTOMATH3AIHH
M KOMILIEKCe JBOMHHUKOB, aHATH3UPYET UHCTPYMEHTHI U KOMITOHEHTEI, pa3BepTHIBAHUS U
TIOJIEBbIE JaHHBIE: CIIEKTPATbHbIE miatdopmer: Python, 00pabaThIBaTh U MOHHTOPHUHTA,
unaexcel NDVI, nanasie PyTorch, TensorFlow, aHAM3UPOBATH OTTBITOM PabOTHI €
HOYBEHHBIX P00, Mereomanubie, | SCikit-learn, NumPy, Pandas, JIAHHEBIE, IIOJIHBIM KU3HEHHBIM
MpaBUJia ¥ METOJIBI UX cOopa U Spark, Hadoop, HCIOJIb30BATh koM UN-cuctem
WHTEpPIpETaIni SQL/NoSQL, Docker, WHCTPYMEHTHI — OT JITaHHBIX U
Kubernetes, Git, CI/CD, MLOps, Big Data u MoZenen 1o
o0ragHbIe TUTAT(HOPMBI o0agHON SKCIUTyaTallud U
AWS, Azure, GCP. MHPACTPYKTYPHI, OLIEHKH
OLICHMBATh KAYEeCTBO 3¢ EKTUBHOCTH.




Kon Conepxanue B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:
Ne /i1 KOMIIETCHIIU KOMIIETEHINHA (W € MHaukaTopbl KOMIIETEHITUI
" ‘-IaCTI/I) 3HaTb YMETH BJIaJACTh
U YCTOMYHMBOCTh
peLICHUIA.
YMeer npuMeHsITh U
UHTEIPUPOBATh Buaneer
3HaeT TeopeTHIECKHe NHN-TexHonoruu B MIPAaKTUYECKUMU
OCHOBBI U COBpEMEHHBIE YCIIOBUSIX peabHON HaBbIKaMH
TEXHOJIOTUU IIPOU3BOJICTBEHHOMN IPOMBIIUIEHHON
TK-22 (AC-11).2 POH3BOA P
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
OcymiecTBisieT
WHTEJUIEKTa, MAIIMHHOTO U bopMynupoBaTh 1 BHEAPEHUS U
HMHTEJUIEKTYyalbHOE
riy0oKkoro o0y4eHus, YTOYHSTD 33JIa4H, COIIPOBOXKIEHUS

ACCUCTUPOBAHME U MOAJIEPIKKY
IIPUHATUS PELLICHUI B
arpONpOMBILIJIEHHOM CEKTOPE
Yposens: [IpoaBuHYTHII

YpOBEHb OCBOEHUS MHIUKATOPA:
CoBepIIeHCTBYET alTOPUTMBI
BBIPAOOTKH W 0OOCHOBAHWMS
MIPUHSTUS PEIICHUH B
MPOMBIILIEHHBIX [[pOIBUHYTHIM
CIIIIP Ha ocHOBE aHATMTHKU
JAHHBIX, BHEAPsET IH(POBHIX
JIBOMHUKOB OTJEIFHBIX 00BEKTOB
(>KMBOTHBIX, PepM, C/X TEXHUKH)
U1 00BEKTUBU3ALINA
MPUHUMAEMBIX pelIeHun

aHaJIn3a JaHHbIX 1
MPOrpaMMHON UHKEHEPUH,
IIPUMCHSICMBIC B
IIPOMBIIIEHHON
pa3zpabotke. 3HaeT
apXuTeKTypbl Mojeneii (ML,
DL, LLM, CV, RL), meronast
ONTUMHU3ALNN U 00yUeHus, a
TaK)Ke UCIIONIb3yeMbIe
WHCTPYMEHTHI U
miatdopmer: Python,
PyTorch, TensorFlow,
scikit-learn, NumPy, Pandas,
Spark, Hadoop,
SQL/NoSQL, Docker,
Kubernetes, Git, CI/CD,
o0agHbIe TUTAT(HOPMBI

noaoupaTh u
HACTpPauBaTh MOJIEITU
MOJ] TAHHBIE U
BBIYUCITUTEBHBIC
OTpaHUYCHHS,
pa3pabaThIBaTh U
TECTHPOBATH
MpOrpaMMHBIE
KOMITOHEHTEI,
00pabaThIBaTh U
aHATM3UPOBATH
JTAaHHBIE,
WCIIOJIH30BATh
WHCTPYMEHTHI
MLOps, Big Data u
o0agHON

UHDPACTPYKTYPHI,

NU-pewenuii B
(dbopmaTe CTaXKMPOBKH,
HHCTPYMEHTAMH
KOMaHIHOMI
pa3paboTKH U
YIIpaBJICHUS
MPOEKTaMH,
CpencTBamMu
aBTOMAaTH3aIIUU
pa3BepTHIBAHUS H
MOHHUTOPHUHTA,
OTIBITOM Pa0OTHI C
TTOJTHBIM XH3HEHHBIM
nukiom UHU-cucrem
— OT JTaHHBIX U
Mozenei 10
SKCIUTyaTallud U

AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIHBOCTh 3¢ hekTHBHOCTH.
peLIeHui.
IK-22 (AC-11).3 3HAET TEOPETUUECKHE YMeeT npuMeHsTh U Brnaneer
Ynpasisier 3HaHUSIMH OCHOBBI M COBPEMEHHBIE UHTErpUpOBAThH NPAaKTHYECKIMHU
arpoXOJIJJMHTa Ha OCHOBE TEXHOJIOTUU NU-TexHonoruu B HaBBIKAMU
OTpacieBbIX (GpyHIaMEHTAIBHBIX HCKYCCTBEHHOT'O YCIIOBHSAX PEaIbHOM MPOMBIIIICHHOH
MoJenen MHTENJIEKTa, MAIIMHHOTO U MPOU3BOACTBEHHOM pa3paboTKH,
VYposens: [IpoaBunyThIit riryookoro oOy4eHus, Cpensbl: BHEZIPEHUS U
aHaJIM3a JaHHBIX U (dbopMyIupoBaTh U COIPOBOXKJICHHS

4




Ne i/

Kopg
KOMIICTECHIIH
u

Copepxxanue
KOMIIETEHINHA (W €
YaCTH)

MHaukaTopbl KOMIIETEHITUI

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

3HATb

YMETh

BJIAJICTh

YpoBeHb OCBOCHHUS MHIHKATOPA:
PaszpabaTbiBaeT TeXHOIOTUU

HpOFpaMMHOfI HUHXXCHECPUH,
IIPUMCHSICMBIC B

YTOUHSTH 3aJ1a4H,
noaOupaTe u

NU-pewmenuii B
(dhopmaTe CTaXKHPOBKH,

JN000y4eHusl, TpeMETHON MPOMBIILTEHHON HACTpauBaTh MOJICIH WHCTPYMEHTaMHU
ajlanTaivy U Tectupoanusa bAM pa3pabotke. 3HaeT MO JaHHBIE U KOMaHAHOU
JUTSL CO3/IaHUSI KOPITOPATUBHBIX | apXUTEKTYphl Mojeneh (ML, BBIYHCIUTEIBHBIC pa3paboOTKH U
Oonbmux QyHIaMEHTATbHBIX DL, LLM, CV, RL), metost OrpaHUYEHUS, YIIPaBJICHUS
Mojiesiell C y4eTOM OTPACIIEBBIX | ONTHMHU3AIMK U O0yUYeHHUs, a pa3pabaThiBaTh U MPOEKTaMH,
0COOEHHOCTEH MpeanpUsSTHIA TaKXe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
WHCTPYMEHTBI U MPOrpaMMHBIC aBTOMAaTH3aIIH
wiatdopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
scikit-learn, NumPy, Pandas, aHAIIM3UPOBATH OIBITOM PabOTHI C
Spark, Hadoop, JIAaHHEIE, MMOJTHBIM KU3HEHHBIM
SQL/NoSQL, Docker, HCIIOJIL30BATh nukioM NHU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JAHHBIX U
o0rayHbIe TIATHOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. o0ayHoM SKCIUTyaTalluK U
UH(PACTPYKTYPHI, OLICHKH
OIICHUBATH Ka4ECTBO 3 PEeKTUBHOCTH.
Y YCTOMYHMBOCTh
pelIeHui.
IIK-22 (AC-11).4 3HAET TEOPETHUECKHE VMeer IpuMeHSTh U Braneer
[IposiBnsieT amanTHBHOCTH U OCHOBBI U COBpPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
TOTOBHOCTH K OOY4EHHIO - TEXHOJIOTUU NH-texHonornu B HaBbIKAMH
ITOCTOSTHHO OOHOBIISIET 3HAHUS MCKYCCTBEHHOTO YCIIOBHSIX peabHON MTPOMBIIIUTEHHON
chepe AIIK MHTEIUIEKTa, MAIIUHHOTO U MPOU3BOJICTBEHHOMN pa3paboTkw,
Yposenb: [IpoaBunyTHII rIIyOOKOT0 00ydeHus, cpensl: BHEJIPEHUS U
aHaM3a JaHHBIX U (hopMyIHpOBaTH H COITPOBOXKTCHHSI

YpoBeHb OCBOCHUSI MHIUKATOPA:
CoBepILEeHCTBYET TEXHOIOTHH

POrpaMMHOMN MHXEHEPUH,
IPUMEHSIEMbIC B

YTOUHSATH 3a]1a4H,
moIOUpaTh U

NU-pewienuit B
(hopmaTe CTaXXKHPOBKH,

POOOTOTEXHUKH M aBTOMAaTH3AINN MTPOMBIIIIIEHHON HACTPauBaTh MOJIEIH WHCTPYMEHTaMHU
B AIIK, npuHIMIB paboTHI paspabotke. 3HaeT oI JaHHBIE U KOMaHIHOMI
arpoOOTOB M CHCTEM apXuTeKTyphl Mojeneit (ML, BBIUHCIIUTEIbHBIE pa3paboTKH u
aBToMaTu3anuH, B3aumoneiicteue | DL, LLM, CV, RL), meTossr OTpaHUYEHUS, YIIPaBJICHUS
¢ npodunbHeM 110, ONTUMU3AIUY U OOyUEHUs, a pa3pabaTsiBaTh U MPOEKTaMH,
HUHTETPUPYET aJTOPUTMBI TOUHOTO TaKKe UCIONIb3yEeMble TECTUPOBATH cpencTBamMu
3eMJIeJIeNHNsI B CYHIECTBYIOIINE UHCTPYMEHTHI U MIPOrpaMMHBIE aBTOMAaTH3aIUU

4




Kon Conepxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:

Ne /i1 KOMIICTCHII KOMIICTCHIIUN (I/IJ'II/I €e I/IHZ[I/IKaTopLI KOMHeTeH]_[I/Iﬁ
" qa CTI/I) 3HAaThb YMETH BJIaACTh
TEXHOJIOTUICCKHE [IEMOYKH, a miatdopmer: Python, KOMITOHEHTEI, pa3BepPTHIBAHUS U
Takke anemeHTsl MU ¢ PyTorch, TensorFlow, 00pabaThIBaTh U MOHHUTOPHHTA,
CYIIECTBYIOIIIEH scikit-learn, NumPy, Pandas, aHAJTM3UPOBATh OITBITOM PabOTHI C
CEIIbXO3TCXHUKOM, JaTYNKaAMHU, Spark, Hadoop, JTAaHHbIE, MTOJTHBIM YKH3HEHHBIM
ERP-cucremamu. SQL/NoSQL, Docker, HCIOJIb30BaTh nukiioM UH-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JaHHBIX U
o0auHbIe TIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOoMI AKCILTyaTaIly |
UHPPACTPYKTYPHI, OILIEHKH
OILIEHHUBATh Ka4eCTBO 3G PEKTUBHOCTH.
1 YCTOMYHUBOCTh
peLIeHUi.
YMeeT npuMeHsTh U Bnaneer
3HaeT TeOpeTHIECKHe
HUHTETPUPOBATh MPaKTHYECKUMHU
OCHOBBI U COBPEMEHHBIE
TeXHONOMHM N -TexHonornu B HaBBbIKAaMH
ITK-23 (SS1).1 YCIIOBUSIX PeabHON MPOMBIIIICHHON
MCKYCCTBEHHOTO .
Onpenensier HEHHOCTHBIE MIPOU3BO/ICTBEHHON pa3paboTKH,
MPEIIOCHITKH, KOTHUTHBHBIC HHTEILICITa, MAILIHHHOTO H Cpensbl: BHEAPEHUS U
Cnocoben p ’ TITyOOKOr0o 00yUIeHHUS, DEPL: P
MCKaXEHUS, KyJIbTypHO- (hopMyIHpOBaTH U COIIPOBOXKTCHHSI
OCYIIIECTBIISITH CBOIO aHaM3a JaHHBIX U .
00yCIIOBIIEHHBIE MTPEAB3ATOCTH B . YTOYHSTD 3aJIa4H, NH-pemennii B
TPYAOBYIO MpOrpaMMHON MH)KEHEPHUH,
JAHHBIX, aJTOPUTMAX, mooUpaTh U (hopmaTe CTaXXKHPOBKH,
JeSITETHHOCTB C MIpUMEHSIEMbIE B
rmoctaHoBke 3ama4 A NN N HACTPanBaTh MOJIEIH WHCTPYMEHTaMHU
YYETOM OIpeeneHIs . MTPOMBIIIIIEHHON .
5 Yposenb: bazoBblil IO/ JAHHBIE U KOMaHTHOU
KoppekTHoi poiau U paspabotke. 3HaeT
N BBIYHCITUTEIHHBIE pa3paboTKu u
B Pa3JIUYHBIX apxXuTeKTypbl Mozeneit (ML,
32 ITK-23 (SS1) YpoBeHb OCBOCHUSI MHIUKATOpA: OTpaHUYCHUS, YIIPaBJICHUS
mporeccax, DL, LLM, CV, RL), merompr
[Tornmaer, 9TO KauecTBO paspabaTsiBaTh U MPOEKTaMH,
KPUTHYECKOTO N ONTUMU3ALNN U 00yJeHUs, a
. o0yuaromiel BEIOOPKH TECTHPOBATH cpencTBamMu
aHaJM3a MOCIeICTBUI TaK)Ke HCIIONIb3yeMbIe
CYII[ECTBEHHO OIpPEEINsIeT 3TUKO- MpOrpaMMHBIE aBTOMAaTH3AIIUU
npuMeHenust UN- UHCTPYMEHTHI U
N COITMAJIHHBIE ACTIEKTHI KOMITOHEHTEI, pa3BepTHIBAHUS U
TEXHOIIOTHH, miatdopmer: Python,
(dhyaxmronupoBanus M. 00pabaThIBaTh U MOHHTOPHUHTA,
ITHYECKUX PyTorch, TensorFlow,
MokeT BBISIBUTH OUEBH/IHBIE L aHAM3UPOBATH OITBITOM PabOTHI C
MIPUHIIATIOB .. | scikit-learn, NumPy, Pandas,
HECOOTBETCTBUS MEXKIY 3a1aveit JTAaHHbIE, TTOJTHBIM KU3HEHHBIM
st MU m oby4aromeit BRIOOpKOH Spark, Hadoop, HUCIOJIL30BATH nukioM MU-cucrem
. SQL/NoSQL, Docker, WHCTPYMEHTHI OT TaHHBIX U
Kubernetes, Git, CI/CD, pyM <
MLOps, Big Data u MoJien€el 10
obnadnbIe nIaTdopmbI o0auHON SKCIUTyaTalllud U
AWS, Azure, GCP. Y
MHOPACTPYKTYPHI, OIICHKH




Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETCHIIU KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HaTb YMETH BJIaJACTh
OLICHMBATh KA4eCTBO 3¢ PEKTUBHOCTH.
U YCTOMYHUBOCTh
peLIeHUI.
YMeer npuMeHsITh U
UHTEIPUPOBATh Buaneer
3HaeT TeopeTUIECKHe NHN-TexHonoruu B MIPAaKTUYECKUMU
ITK-23 (SS1).2 OCHOBBI U COBpEMEHHBIE YCIIOBHSIX peasibHON HaBbIKaMH
[Mpumensier meTouKH pabOTHI C TEXHOJIOTUU IIPOU3BOJICTBEHHOMN HIPOMBIIUIEHHON
ATHYECKUMU ¥ COLIUATEHBIMU UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
pHUCKaMH, BOZHUKAIOIIUMH Ha WHTEIUIEKTa, MAIIHHOTO U bopMynupoBaTh 1 BHEJIPEHUS U
Pa3HBIX CTaUsIX )KU3HEHHOTO riy0oKkoro o0y4eHus, YTOUHSTH 3aJIa4H, CONIPOBOXKJICHUS
mukia U1 aHajiu3a JaHHBIX U moaoupaTs u NH-pemienuii B
Yposens: bazoBblil IIPOrPAMMHON MHKEHEPUH, HAcTpauBaTh MoJieid | (hopMaTe CTaXKUPOBKH,
pUMEHSIEMbIC B MOJ] TAHHBIE U WHCTPYMEHTaMH
YpoBeHb OCBOCHUS HHMKATOPA: MPOMBIIILICHHON BBIYUCITUTEBHEIC KOMaH/THOM
Ocoznaér, uro UN-cucremsl paspabotke. 3HaeT OTpaHHYEHHS, pa3paboTKH 1
MOT'YT MOPOXK/JIaTh ATUYECKUE apXUTEeKTyphl Mojaeneit (ML, pa3pabaThIBaTh U YIIpaBJICHUS
mpoOieMbl (Harpumep, DL, LLM, CV, RL), meronst TECTHPOBATH MIPOCKTaMH,
TUCKPUMHHALHA, ONTUMHU3ALNN U 00yUeHus, a MpOrpaMMHBIE CpencTBamMu
HeMmpo3pavyHOCTh, MAHUITYJISIIHS) TaK)Ke UCIIONIb3yeMbIe KOMITOHEHTEI, aBTOMAaTH3aIIUU
3HaeT OCHOBHBIEC dTHICCKHE WHCTPYMEHTHI U 00pabaThIBaTh U pa3BepTHIBAHUS U
MIPUHIIAIIEI (OTCYTCTBHE miatdopmer: Python, aHaJIM3UPOBATh MOHHUTOPHUHTA,
JTMCKPHUMHHAIVH, PyTorch, TensorFlow, JTAHHEIE, OITBITOM PabOTHI C
CIIPaBEIIMBOCTD, scikit-learn, NumPy, Pandas, HCIIOIB30BaTh [TOJTHBIM KU3HEHHBIM
YeIT0BEKOOPHEHTHPOBAHHOCTH, Spark, Hadoop, WHCTPYMEHTHI nukiom UHU-cucrem
OTBETCTBEHHOCTD, 0€30IaCHOCTb, SQL/NoSQL, Docker, MLOps, Big Data u — OT JaHHBIX U
MPO3PavyHOCTh, ABTOHOMHS Kubernetes, Git, CI/CD, 00s1a4HOI MOZENEN 10
YenmoBeKa u T.11.). o0agHbIe TUTAT(HOPMBI UHOPACTPYKTYPHI, SKCIUTyaTallud U
AWS, Azure, GCP. OLIEHNBATH KAYECTBO OLIEHKHU
1 yCTOWYIHBOCTh 3¢ hekTHBHOCTH.
pelieHui.
CriocoGen I1K-24 (SS2).1 3HAET TEOPETUUECKHE YMeeT npuMeHsTh U Brnaneer
OCYIIIECTBIISITH CBOIO D¢} PekTHBHO KOMMYHHIIHPYET C OCHOBBI U COBPEMEHHEIE WHTETPUPOBATH MPaKTUIECKUMHU
33 TIK-24 (SS2) TPYAOBYIO YYaCTHUKAMU ITPOEKTHOM TEXHOJIOTUU NU-rexnonorun B HaBblKaMH
JeATeNbHOCTD C KOMaH/Ibl I TUTAHUPOBAHUH, HCKYCCTBEHHOI'O YCIIOBUSIX PeaNbHON MPOMBIILLIIEHHON
yuérom peanu3anyy 1 aHaJIu3e MHTENJIEKTa, MAIIMHHOTO U MPOU3BOACTBEHHOM pa3paboTKH,
HEO0XOJMMOCTH PE3yNbTAaTOB PabOTHI ri1y0oKkoro o0y4eHus, Cpeabl: BHEJIPEHUS U

5




Kon Conepxanue B pesynbpTaTe u3ydeHus y4eOHON JUCIUILTMHBI 00y4aroIIecs JOKHbL:
Nen/m | xoMmereHIH KOMIIETEHIIUY (1K e WuayukaTopsl KOMIIETEHITHN
" yacrh) 3HaTh yMeTb BJIaJIETh
3¢ deKTUBHON Yposens: bazoBblil aHaJIn3a JAaHHBIX U (dbopMynupoBaTh 1 COIIPOBOXKICHUS

KOMMYHUKAIINH U
B3aHUMOJICHCTBUS B
pamMkax
KOJIJIEKTUBHOM
MPOEKTHOW PabOTHI B
chepe U

YPpOBEHb OCBOEHUS MHIUKATOPA:

HpOl"paMMHOﬁ HUHXXCHEPUH,
IIPUMCHSICMBIC B

YTOUHSTH 3a]1a4H,
noaOupaTe u

NU-pewenuii B
(dhopmaTe CTaXKHPOBKH,

[Tonumaer ob1IyIO 1IETH MPOMBIILTEHHON HACTpauBaTh MOJIEITU WHCTPYMEHTaMH
KOMaH/IbI. paspabotke. 3HaeT TOJT IaHHbIE U KOMaH/IHOM
VYyacTByer B 00CYKJCHUU 3aa4, | apXUTeKTypsl Mojenel (ML, BBIYUCIIUTEIbHBIE pa3paboTKH U
Kacarormxcs oopabotku manuex, | DL, LLM, CV, RL), metoss OrpaHUYEHUS, YIIpaBJICHUS
MIOCTPOCHUS MOJIENeH HITH ONTUMH3ALIMU B O0YyUEHUs, a pa3pabaThiBaTh U MPOEKTaMH,
APXUTEKTYPHBIX pEIICHUH. TaKXe UCIIONb3yeMbIe TECTUPOBATH CpeAcTBaMH
Moxer GhopMyInpoBaTh WHCTPYMEHTHI U MporpaMMHBIE aBTOMAaTH3aIIH
NPE/ITIOKEHUS, OPUEHTUPYSICh Ha wiatgopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
TEXHUYECKYIO CTOPOHY 3a]auH. PyTorch, TensorFlow, 00pabaThIBaTh U MOHUTOPHWHTA,
Crrocoben hopMynupoBaTh scikit-learn, NumPy, Pandas, aHAIIM3UPOBATh OITBITOM PabOTHI C
cOOCTBEHHOE ITOHUMaHUE 337124 U Spark, Hadoop, JIAHHEIE, TIOJTHBIM YKH3HEHHBIM
YTOYHATH €ro y APYTHX. SQL/NoSQL, Docker, WCIIOJIB30BATh nukinom UU-cucrem
Kubernetes, Git, CI/CD, HHCTPYMEHTBI — OT JIaHHBIX U
o0ayHbIe TIaT(HOPMBI MLOps, Big Data u Mojenei 10
AWS, Azure, GCP. 00TayHOM SKCIUTyaTalluy U
HHPPACTPYKTYPHI, OIICHKHU
OIICHUBATH KaUECTBO 3 PEeKTUBHOCTH.
U yCTOMYHMBOCTh
pelIeHui.
IIK-24 (SS2).2 3HAET TEOPETHUECKHE VMeer IpuMeHSTh U Braneer
VYyuteiBaer npodeccruoHaabHbIe U OCHOBBI M COBPEMEHHBIE UHTErpUPOBATH MPAKTUIECKUMHU
poJieBble 0OCOOEHHOCTH KOJIIer TEXHOJIOTUU NH-TexHONOrNN B HaBBIKAMH
IIPU COBMECTHOM pa3paboTke HCKYCCTBEHHOIO YCIIOBUSIX PEAIbHOU MPOMBIIUIEHHON
TEXHUYECKHUX PELICHUH 1 MHTENJIEKTa, MAIIMHHOTO U MPOU3BOACTBEHHOM pa3paboTKH,
MIPEACTaBICHUH PE3YJIbTATOB riry0okoro oOy4enus, Cpenbl: BHEZIPEHUS U
Yposenb: bazoBblit aHajau3a JaHHBIX U (hopMyIHpOBaTH H COMPOBOXKICHUS

YPOBeHB OCBOCHUA MHAUKATOpA:

POrpaMMHOMN MHXEHEPUH,
IpPUMEHSIEMBIC B

YTOUHSATH 3a]1a4H,
moIdUpaTh U

NU-pewienuii B
(bopmare CTaXKUPOBKH,

Crioco0eH KpaTKO OOBSICHHTS, MIPOMBIIUIEHHON HACTpauBaTh MOJIEIU WHCTPYMEHTaMH
Kakyro (pyakuuio Beimonuser M- pa3paboTke. 3Haer O] JAaHHBIE U KOMaH/IHOU
cucTeMa, Kakue TpeOOBaHUs apxXUTeKTypbl Moaeneit (ML, BBIYUCIIUTEIbHbIC pa3paboTKu U
HEOOXOAMMO YUeCTh IPH DL, LLM, CV, RL), meroast OrpaHUYEHUS, YIPaBICHUS
¢dhopMupoBaHUM 00yJaroLIen ONTUMM3ALIUU U 00yUeHHUs, a pas3pabaThIBaTh U MIPOEKTaMH,
BBIOOPKH U T.II. TAK)KE HCIIOJIb3yEMBIE TECTHPOBATh CpeaCTBaMHU

5




Ne i/

Kopg
KOMIICTECHIIH
u

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

34

TTK-25 (SS3)

Ha BOBMOXXHYIO ITPEAB3ATOCTD

PyTorch, TensorFlow,

Conepxanue
KOMIICTCHIINH (I/IJ'H/I eé I/IHZ[I/IKaTopI)I KOMHeTeH]_[I/Iﬁ
qa CTI/I) 3HaTb YMETH BJIaJACTh
Ucnone3yer noBceHEBHBIE WHCTPYMEHTHI U MporpaMMHBIC aBTOMAaTH3aLUH
MOHSITHBIE AHAJIOTHH IS miatgopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
OIHCAHUS CIIOKHBIX MEXaHU3MOB PyTorch, TensorFlow, 00pabaThIBaTh U MOHHUTOPHUHTA,
(manpumep, «monenb yuurces Ha | Scikit-learn, NumPy, Pandas, aHAJIM3UPOBATh OIIBITOM PabOTHI C
npruMepax»). Spark, Hadoop, JaHHEIE, MOJTHBIM KU3HEHHBIM
OpueHTUpYyeTCS Ha KITIOUEBbIC SQL/NoSQL, Docker, WCIOJIb30BaTh nukiioM UH-cucrem
napaMeTpbl MOjeH (METPUKH, Kubernetes, Git, CI/CD, WHCTPYMEHTBI — OT JIJaHHBIX U
JTaHHBIE) U TOTOB AETUTHCS UMHU. o0JIa4YHbIe TIATHOPMEI MLOps, Big Data u Mozenen 10
YuyacTByeT B MOATOTOBKE AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIiy |
MpEe3eHTAallNH 110 CBOEH YacTh UHPPACTPYKTYPHI, OLIEHKH
(Hanpumep, pacckasbIBaer mpo OILIEHHUBATh Ka4yeCTBO 3G PEKTUBHOCTH.
apxutexktypy MH1-cucremsl uiu 1 YCTOMYHUBOCTh
METPHUKH). peLIeHui.
IIpuHUMaeT npeaoKeHHOE
pacrpenenenue ponei 6e3
AKTHBHOTO y4acCTHs B OOLIe#
KOOpAWHAIINH.
OpueHTHpYETCS B CTPYKTYpE
o01ero pe3yaprara MmpoeKTa
ITK-25 (SS3).1 3HAET TEOPETHUECKHE VMeer IpuMeHSTh 1 Brianeer
VYuutsiBaer B pabore OCHOBBI U COBpPEMEHHBIE WHTETPUPOBATH MPaKTHIECKUMHU
KOTHUTHBHBIE NCKAXEHUS TEXHOJIOTUU NH-texHonornu B HaBbIKAMH
YeIIOBEeKa M BBISBIISET MCKYCCTBEHHOTO YCIIOBHSIX peabHON MTPOMBIIIUTEHHON
Crocoben MPEAB3ATOCTH cuctem MU, WHTEJUICKTa, MAITUHHOTO U MTPOU3BOICTBEHHOM pa3paboTKH,
OCYIIIECTBIISITH CBOIO apryMEHTHPOBAHHO OIEHHBAET rIIyOOKOro 00ydeHus, Cpenbl: BHEAPEHUS U
TPYAOBYIO GYHKIHIO C | HAJSKHOCTh JaHHBIX U BBIIAYH aHaM3a JaHHBIX U (hopMyIHpOBaTH H COITPOBOXKTCHHSI
Y4ETOM 4041 MPOrpaMMHON HHKEHEPUU, YTOYHSTH 33/1a4H, NU-pewienuii B
HEOIIPEIEIeHHOCTH YpoBens: bazoBsrit MIpUMEHsIEMbIE B moIOUpaTh U (hopmaTe CTaXXKHPOBKH,
KaK CYIIIHOCTHOM MTPOMBIIIIIEHHON HACTPauBaTh MOJIEIH WHCTPYMEHTaMHU
YepThI YpoBEeHb OCBOEHUSI HHIUKATOPA: paspabotke. 3HaeT MO/ JAHHBIE U KOMaHTHOU
(hyHKIIMOHUPOBAHUS Pacrioznaér oueBuaHbIC apXuTeKTyphl Mojeneit (ML, BBIYHCIIUTENBHBIE pa3paboTKH u
HCKYCCTBEHHOI'O KOTHUTHUBHBIC UCKAKCHUS B DL, LLM, CV, RL), meronabt OTpaHUYEHMUS, YIIPaBJICHUS
WHTEIUIEKTa pabote yenoBeka (Harpumep, ONTUMU3AIUY U OOyUEHUs, a pa3pabaThiBaTh U MPOEKTaMH,
MOJITBEPKACHNE CBOEH TOUKH TaK)Ke UCIIONIb3yeMbIe TECTHPOBATH CpencTBamMu
3peHusl, cIeroe JoBepre WHCTPYMEHTHI U MPOrpaMMHBIE aBTOMAaTH3AIUU
anroputMy) oOpaiaer BHUMaHHe mnatgopmel: Python, KOMITOHEHTHI, pa3BepTHIBAHUS U
00pabaThIBaTh U MOHHMTOPHUHIA,

5



Kon Coneprxanue B pesynbrate n3ydenus yaeOHOH JUCIUILIMHBI 00YyJaroIrecs T0KHBL:
Ne o/mt KOMIIETEHII KOMITeTeHINH (WIn e MHavkaTopsl KOMIIETCHIIAN
" qa CTI/I) 3HAaThb YMETH BJIaACTh
WU; BocipuHuMaeT scikit-learn, NumPy, Pandas, aHAJTM3UPOBATh OITBITOM PabOTHI C
HEOOXOIMMOCTh KPUTHUECKU Spark, Hadoop, JTAaHHBIE, MTOJTHBIM KHU3HEHHBIM
OTHOCHUTBLCS K JaHHBIM U SQL/NoSQL, Docker, HCIIOJB30BaTh nukiaom UU-cucrtem
pe3yabTaTam M. Kubernetes, Git, CI/CD, WHCTPYMEHTBI — OT JaHHBIX U
o0TayHbIe TIAT(HOPMBI MLOps, Big Data u MoJene 10
AWS, Azure, GCP. 001a4HOMI AKCILTyaTaIly 1
UHPPACTPYKTYPHI, OILIEHKH
OILIEHHWBATh Ka4yeCTBO 3G PEKTUBHOCTH.
Y YCTOMYMBOCTh
peLIeHUi.
YMeer npuMeHsTh U
Bnaneer
HMHTETPUPOBATh
3HaeT TeOpEeTHIECKHe MPaKTHIECKUMHU
N -TexHonornu B
OCHOBBI U COBPEMEHHBIE N HaBbIKaMH
TEXHOJIOTUH YCHOBHAX PeasIbHON MTPOMBILIUICHHOH
ITK-25 (SS3).2 MPOU3BOICTBEHHON P
HCKYCCTBEHHOTO pa3paboTKH,
Onpezenser pelneBaHTHOCTh Cpebl:
WHTEIUICKTa, MAITHHOTO U BHEJIPCHUS U
npumenenuss U nns permeHus (hopMyIIHpOBaThH U
TIIyOOKOro 00yUIeHHUS, COTTPOBOXKICHUS

KOHKPETHBIX 3a]]a4, aHAITU3HUPYET
noBeneane MMM B TexHm4ueckoM,
COIIMAJIFHOM H TIPAaBOBOM
KOHTEKCTaX, IIEPEHOCHUT HJIEH U
METO/IBI 32 MIPEeNTbl HCXOAHON
MpeIMETHON 001acTH
YpoBenb: bazoBslit

YpoBeHb OCBOCHUS WHINKATOPA:
Pacnio3naér TuIoBbIe 3a1a4H, B
koTopbix M1 MoxeT ObITh
MIPUMEHUM; BOCTIPHHIMAET
BO3MOKHOCTh HMCIOJIb30BAHHS
NU-1101X0/10B B CMEXHBIX
MIPEMETHBIX 00JIACTSIX

aHaM3a JaHHBIX U
MPOrpaMMHON UHKEHEPUH,
MIpUMEHsIEMbIE B
MPOMBIIILIEHHON
paszpabotke. 3HaeT
apxXuTeKTypbl Mozeneit (ML,
DL, LLM, CV, RL), meronbt
ONTUMHU3ALNN U 00yUeHus, a
TaK)Ke HCIIONIb3yeMbIe
WHCTPYMEHTHI U
miatdopmer: Python,
PyTorch, TensorFlow,
scikit-learn, NumPy, Pandas,
Spark, Hadoop,
SQL/NoSQL, Docker,
Kubernetes, Git, CI/CD,
o0ragHbIe TUTAT(HOPMBI
AWS, Azure, GCP.

YTOUHATH 3aJ1a4H,
monoupaThs U
HacTpauBaTh MOJIENU
0]l JAaHHbIE U
BBIYUCIIUTENbHBIE
OrpaHUYCHHUS,
pa3pabaThIBaTh U
TECTUPOBATH
IpOrpaMMHbIE
KOMITOHEHTHI,
00pabaThIBaTh U
aHAJIM3UPOBATD
JaHHBIE,
UCIIOJIb30BATh
WHCTPYMEHTHI
MLOps, Big Data u
o0agHON
UHPACTPYKTYPBI,
OLIEHMBATh KA4eCTBO
U yCTOWYMBOCTh

N -pemienuii B
(dhopMarte CTaKUPOBKH,
WHCTPYMEHTaMHU
KOMaHTHOU
pa3paboTKu 1
YIpaBIeHH
MPOEKTaMH,
cpencTBamMu
aBTOMAaTH3AIIUU
pa3BepTHIBAHUS U
MOHHUTOPHUHTA,
OITBITOM PabOTHI €
TTOJTHBIM KH3HEHHBIM
nukioM MU-cucrem
— OT JITaHHBIX U
MoJienel 10
SKCIUTyaTallud U
OIICHKH
a¢hexkTuBHOCTH.




Ne i/

Kopg
KOMIICTECHIIH
u

Copepxxanue
KOMIIETEHINHA (W €
YaCTH)

MHaukaTopbl KOMIIETEHITUI

B pesynprare m3ydeHns yIeOHO!H TUCIUILIHHBI 00YJaIONIHeCcs JOJKHEL:

3HaTb YMETH BJIaJACTh
pelIeHu .
YMeeTr npuMeHsTh U
ITK-25 (SS3).3 P
UHTEIPUPOBATh Buaneer
OcymecTBusier MerapedaeKchio
3HaeT TeopeTUIECKHe NHN-TexHonoruu B MIPAKTUYECKUMU
IIPU aHAJIU3E CUCTEM U IIPUHATUHI N
o OCHOBBI U COBPEMCHHBIC YCII0BHUAX p€ajibHOU HaBbIKaMH
pelIeHnH, pecKa3bIBaeT . o
TEXHOJIOTUH IMPOU3BOACTBECHHOU IMIPOMBITIIJICHHON
BO3MOXKHBIE 2P EKThI OT
UCKYCCTBEHHOI'O Cpeabl: pa3paboTKH,
BHenpeHus U dyepe3 HecKonbKo
N MHTEIJIEKTa, MAIIMHHOIO U bopMynupoBaTh 1 BHEIPEHUS U
YPOBHEW BIIMSHUS,
ri1y0oKoro o0yueHwus, YTOYHSTH 3aJ1a4H, COITPOBOXKICHUS

nepeocmbicigeT U B cBoeit
npodeCCHOHATBHOMN POJH U B
oOmecTBe
YpoBenb: bazoBslit

YpOBEHb OCBOEHUS MHIUKATOPA:
Oco3Haér COOCTBEHHYIO TTO3UIINIO
u Bnusinue MU Ha
HEIoCPeCTBEHHYIO
podeCCHOHANBHYIO
JIeSITeNTFHOCTD; OIHCHIBAET
OYEeBHUIHBIE MTOCIIEACTBUS
BHenpenus MU B 3Hakomon
CUTYaIlH TPH 38 TaHHBIX
YCIOBHSIX (HApuMep, B TUTIOBOM
pabodeM mpoIrecce Wil CePBHUCE);
Croco0eH pa3u4aTh yPOBHU
TTOCTIeICTBUH (Harpumep,
TEXHUYECCKHUH M COIUATLHBIN )

aHaJIn3a JaHHbIX U
MPOrpaMMHON UHKEHEPHH,
IIPUMCHSICMBIC B
IIPOMBIIIEHHON
paspabotke. 3HaeT
apxXuTeKTypbl Mojeneit (ML,
DL, LLM, CV, RL), meronast
ONTHMHU3ALNN U 00yUeHus, a
TaK)Ke UCIIONIb3yeMbIe
WHCTPYMEHTHI U
mwiatdopmel: Python,
PyTorch, TensorFlow,
scikit-learn, NumPy, Pandas,
Spark, Hadoop,
SQL/NoSQL, Docker,
Kubernetes, Git, CI/CD,
o0agHbIe TUTAT(HOPMBI
AWS, Azure, GCP.

noaoupaTh u
HACTpauBaTh MOJIEITU
M0J] TAHHBIE U
BBIYUCITUTEBHBIC
OTpaHUYCHHS,
pa3pabaThIBaTh U
TECTUPOBATH
IPOrpaMMHbIE
KOMITOHEHTHI,
00pabaThIBaTh U
aHAJIM3UPOBAThH
JaHHBIE,
UCIIOJIb30BATh
UHCTPYMEHTHI
MLOps, Big Data u
o0sauHON
UHOPACTPYKTYPHI,
OLIEHMBATh KA4EeCTBO
U yCTOMYHMBOCTh
[ 211(S:1%078

NU-pewenuii B
(dhopmaTe CTaXKHPOBKH,
HHCTPYMEHTAaMH
KOMaHIHOMI
pa3paboOTKH U
yIIpaBJICHHS
MPOEKTaMH,
CpencTBamMu
aBTOMAaTH3aIlUU
pa3BepTHIBAHUS U
MOHHUTOPHUHTA,
OTIBITOM Pa0OTHI C
TTOJTHBIM XH3HEHHBIM
nukiom UHU-cucrem
— OT JTaHHBIX U
Mozjenel 10
SKCIUTyaTallud U
OIICHKH
3¢ heKTHBHOCTH.




S. CTpykTypa u coiepkaHue NPAKTUKH

Pacnipenenenne yacoB MpakTUKHU IO BUAAM pabOT MO ceMecTpaM IpeICTaBICHO B
tabmuue 2.

Tabnuua 2
PacnpenesieHne 4acoB 3KCIIYaTALIMOHHOM IPAKTHKHM 110 BHIaM padoT 1o cemecTpam

TpyroemMkocThb
mo cemecrpam
Buj yueOHoii padoThI Bcero 5
OO611ast TPYI0EMKOCTh 10 y4eOHOMY TUTaHy, 9 9
B 3a4.¢]1.
B Hacax 324 324
KonTtakTHas pabora, yac. 3 3
CamocTtosTenbHast paboTa MpakTUKaHTAa, Yac. 321 321
dopma MPOMEKYTOUHON aTTECTAIIUU 3a4eT C OLIEHKOM
Tabnuia 3
CTpykTypa IKCIIyaTAIIMOHHONH MPAKTUKH
I[em; PKaHUE 3TAINOB MPAKTUKHA I)opanyeMble KOMIIETCHIIU N
MPAKTHKHA
1 nennp [ToaroTOBUTEIBHBIN ATAll: UHCTPYKTAXK, OIIK-1.1; OIIK-1.2; OIIK+
MOJTy4YCHHE 3aJJaHUE HA MPAKTUKY OT 1.3; OIIK-2.1; OIIK-2.2;
PYKOBOIHUTEIIS OI1K-2.3; OIIK-3.1; OIIK-

3.2; OIIK-3.3; OIIK-4.1;
OIIK-4.2; OIIK-4.3; OIIK-
5.1; OIIK-5.2; OIIK-5.3;
OIIK-6.1; OIIK-6.2; OIIK-
6.3; OIIK-7.1; OIIK-7.2;
OIIK-7.3; OIIK-8.1; OIIK-
8.2; OIIK-8.3; OIIK-9.1;
OIIK-9.2; OIIK-9.3
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2-12
NEHb

OCHOBHOW J3Tam: BBITIOJHEHUWE 3aJaHusl Ha
MPaKTUKYy:  pa3paboTka  WHAWUBUIYAJTbHON
MPOTPAMMBI MIPAKTUKH, BBITIOJTHCHUE
TEXHOJOTUUYECKHUX 00s13aTEeIIBCTB B
COOTBETCTBHH C JIOJDKHOCTHIO, 3aHUMaeMON Ha
npeanpustTuun  (eciu  padbotan), oOpaboTka
MaTEPHAJIOB 10 JCATEIBHOCTH TMPEIIPHITHH,
WH(OPMAIMOHHBIX TEXHOJIOTUH, NUCTIOJIE3YEMBIX
Ha TIPS PUSITHH, HaXO0XKJICHUE
MaTEMATHUYECKUX 3aBUCUMOCTEH, COCTaBJICHHE
MO/IEITH OW3HEC-TIPOIIeCCOB,  HAMMCaHWE
0TYeTa, HAMMMCAHUE TE3UCOB JIOKIAJIOB, CTaTeH,

pa3pa0oTka Tpe3eHTalui, MOArOTOBKA U
BHICTYIIJIECHUE Ha KOH(MEpeHUHUsAX c
NOKJIaZlaMH, CaMOCTOSITENIbHAS paborta,
BBITIOJTHEHHE KencoB oT SKOPHOTO
WHyCTPHUAJIBLHOT O napTHepa AO
«POCCEJIbXO35AHK»

OITK-1.1; OTIK-1.2; OIIK-
1.3; OIK-2.1; OIK-2.2;
OITK-2.3; OTIK-3.1; OIIK-
3.2; OIIK-3.3; OIK-4.1;
OITK-4.2; OTIK-4.3; OIIK-
5.1; OIIK-5.2; OIIK-5.3;
OITK-6.1; OITK-6.2; OIIK-
6.3; OIIK-7.1; OIIK-7.2;
OIIK-7.3; OIIK-8.1; OIIK-
8.2; OINIK-8.3; OIIK-9.1;
OITK-9.2; OITK-9.3; TIK-1
(FC-1).1; TIK-1 (FC-1).2;
[K-2 (FC-2).1; TIK-2 (FC-
2).2; TIK-3 (MF-1).1; TIK-3
(MF-1).2; TIK-4 (MF-3).1;
[K-5 (BD-2).1; ITK-5 (BD-
2).2; TIK-6 (BD-3).1; IIK-7
(BD-4).1; TIK-7 (BD-4).2;
[TK-7 (BD-4).3; ITK-8 (BD-
5).1; TIK-8 (BD-5).2; TIK-9
(ML-2).1; TIK-9 (ML-2).2;
MK-10 (ML-3).1; TIK-10
(ML-3).2; TK-11 (ML-
4).1; TIK-11 (ML-4).2; TIK-
12 (ML-6).1; TIK-12 (ML-
6).2; TIK-13 (DL-1).1; TIK-
13 (DL-1).2; TIK-13 (DL-
1).3; TIK-13 (DL-1).4; TIK-
14 (DL-3).1; TIK-14 (DL-
3).2; TIK-15 (PL-1).1; TIK-
15 (PL-1).2; MK-15 (PL-
1).3; TIK-16 (PL-3).1; TIK-
16 (PL-3).2; TIK-16 (PL-
3).3; TIK-17 (LC-1).1; TTK-
17 (LC-1).2; TIK-18 (LC-
2).1; TIK-18 (LC-2).2; TTK-
19 (LC-3).1; TIK-20 (LC-
4.1).1; TIK-21 (LC-4.2).1;
MK-21 (LC-4.2).2; TIK-22
(AC-11).1; TIK-22 (AC-
11).2; TIK-22 (AC-11).3;
MK-22 (AC-11).4; TIK-23
(SS1).1; TIK-23 (SS1).2;

MK-24 (SS2).1; TIK-24
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(SS2).2; TIK-25 (SS3).1;
MK-25 (SS3).2; TIK-25

(5S3).3;
KOHCYJIbTAIlUU C PYKOBOJUTEIEM MIPAKTUKH
13-15 3aKTIOUUTENbHBIN JTall: 3aBepIIeHUe padOThl  (OIK-1.1; OTIK-1.2; OTIK-1.3;
TICHb Ha/T OTYETOM, KOHCYJIbTAITUH C OITK-2.1; OITK-2.2; OTIK-2.3;
PYKOBOJUTENIEM, JOpaOOTKa OTUETA, OITK-3.1; OITK-3.2; OTIK-3.3;
[TOJITOTOBKA K 3aI[UTE OITK-4.1; OITK-4.2; OTTK-4.3;

OIIK-5.1; OIIK-5.2; OIIK-5.3;
OI1K-6.1; OITK-6.2; OIIK-6.3;
OI1K-7.1; OIIK-7.2; OIIK-7.3;
OI1IK-8.1; OIIK-8.2; OIIK-8.3;
OI1K-9.1; OIIK-9.2; OIIK-9.3
16 nenr  [3ammra oTueTa OIIK-1.1; OTIK-1.2; OIIK-1.3;
OI1K-2.1; OIIK-2.2; OIIK-2.3;
OI1K-3.1; OIIK-3.2; OIIK-3.3;
OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3;
OIIK-6.1; OIIK-6.2; OIIK-6.3;
OIIK-7.1; OIIK-7.2; OIIK-7.3;
OIIK-8.1; OIIK-8.2; OIIK-8.3;
OI1K-9.1; OIIK-9.2; OIIK-9.3
Conep:xanue NpakTHKH
KonraktHass pabora B o0Obeme 1,33 wyaca (Tabmuma No2) mpu mnpoBeleHHUU

OKCIUTyaTaIlMOHHOW MPAKTUKHU TPETyCMaTPUBACT CIEAYIONINE BUIBI paOOTHI MEJaroroB ¢

MPaKTUKAHTAMH:
- IHCTPYKTAaX 10 OOIIMM BOIPOCaM OpTraHU3alUK MPAKTUKHY;
- BBIJIa4a WHAUBUIYaTLHOTO 3aJaHUS;
- cocTaBlieHHe paboyero rpaduka (IiaHa) IpaKkTUKY;
- TeKYIlasi KOHCYJIbTAIUsl U KOHTPOJIb BBIMIOJTHEHUSI 3a]JaHUH;
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- IOATOTOBKA XapaKTEPUCTUKH MTPAKTUKAHTY;
- IPOBEPKA U MPUEM OTUETOB MO MPAKTUKE.
1 3Tan IloaAroTOBUTEIBHBIH 3TANI
CryaeHTBl TPOXOASAT MHCTPYKTaX IO BONpPOCaM OXpaHbl TpyAa, M[OXKApPHOU
0€30MacHOCTH; 3HAKOMSATCA CO CTPYKTYpOHl oOpraHu3aluy, YTOYHSIOT IUIaH-TpaduK C
PYKOBOJUTEJIEM PAKTUKU HA Kapeape YHUBEPCUTETA WM OpraHU3alllu.
2 3tan OCHOBHOM 3TaN
[Ipy mnpoXOXKACHUM MPAKTUKU CTYACHTHl (OPMHUPYIOT YMEHHS M  HaBBIKU
npodeccuoHaIbHOM eI TeIbHOCTH:
- IPOBOJUTH 00CJIEI0BAHNE OpTraHU3aLNK, COOp JIeTaabHOU HH(pOPMALIHH;
- aHaJIM3UPOBATh U CUCTEMATU3UPOBATH PA3HOPOHBIE TAHHBIE;
- oneHuBaTh 3 (PEKTUBHOCTH MPOLEAYp aHANIM3a NMPOOJIeM U NPUHATHS PELICHUN B
npodeccuoHaIbHOU 1eITeNbHOCTH;
- pa3pabaTbIBaTh U BECTH 0a3bl JAHHBIX OPraHU3AlINH;
- BeinmoHsATh Keiichl oT sikopHoro nHaycrpuaibHoro naptaepa AO «POCCEJIbXO3BbAHK»
- IOA/IepKUBATh UHPOPMAIIMOHHOE 00ecTIeYeHne OpraHu3alliiy;
- NOJIrOTaBIMBATh  O030phl  HAy4YHOW  JIUTEpATyphl U DBJIEKTPOHHBIX
MH(GOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB;
- 3aKpemiATh TMOJYYEHHBIE TEOPETHUECKHUE 3HaHUSA, TMpPUOOpeTaTh HaBBIKU
PAKTUYECKON paboThI;

- CO6JIIOI[aTI> pacrnopAaoK JHS U pEIKUM pa6OTBI, YCTAHOBJICHHBIC B OpTraHU3aIlllN,
- BCCTH €>K€HH€BHBIﬁ YYCT BBIINIOJHCHUA IIPOrpaMMBbI ITPAKTUKU B THCBHUKE, U
HaKaIlIMBATh MaTCpUuaJl 4JIsI COCTABJIICHUA OTUCTA,
- HOATOTABJINBATD IIPE3CHTAINH
- COCTABJIATBb OTUCT I10 pE3yJIbTaTaM ITPAKTHUKH.

Tabmuna 4
CTpyKTypa OCHOBHOTO 3Talla SKCIUTYaTAIlMOHHON MPAKTUKH I10 THIM
Ne nust IConepxanmue 3rana | Texymmii |
NPaKTHKH KOHTPOJIb
1 nenp |Pa3paboTka 3ananue 1
WHINBUIYaTBHON uanBuyanbHas mporpaMma npakTUKH

[IPOTPaMMBI IIPAKTUKHU
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2-6 neHb BrImonHEHHE Sananus 2-4.
TEXHOJIOTMUECKUX OO6masi xapakTepUCTHKA JIESITEIbHOCTH
00s13aTEIBCTB B MPEATPUITHUS : BU/]I u npoduib
COOTBETCTBHUH C JOJDKHOCTBIO, ICSITEILHOCTH, MAacIITad MpPEeAnpUsITHS;
3aHUMAeMOW Ha MPEANPUITHUHICOCTAB  IOAPA3IAECIECHUM; OCHOBHBIE
(ecu paboTan), aHaIu3 CITY>KOBI; CTPYKTypa yIpaBJICHUs
MaTEpPHUAJIOB MO JIEATeIbHOCTH [IPEANPUATHEM.
[IPEAIPUATUH, AHanus3 (MHAHCOBO-XO0341CTBEHHOM
H)OpPMAITMOHHBIX e TeIbHOCTH MPEeANPUATHUSA,
TEXHOJIOTHH, UCIOJB3YEMBIX [MCIOJB30BAHMUSI  PA3IMUHBIX  PECypCoB
Ha TIPEANPUITUN (¢puHAHCOBBIX, KAJPOBBIX, TEXHUUECKUX U
ap.).
CnyxObl M OT/EJBI, O0eCleunBaroIue
byHKIIMOHUpOBaHUE  HWHGOPMAIIMOHHBIX|
TEXHOJIOTUN W aBTOMATH3alNI0 OU3HEC-
MPOLIECCOB.
7-12 Brinonnenue Bananug 5-16.
TICHb TEXHOJIOTHUECKHUX AHanmu3 WHGOPMAIMOHHONW  CHCTEMBI
00s13aTEILCTB B MPEATPUITHS: OCHOBHBIC

COOTBETCTBHUH C JOJIKHOCTHIO,
3aHMMaeMOW Ha MPEINPUATHI
(eciiu paboTai), COCTaBJICHUE
MoOJieNTn  OW3HEC-TIPOIIECCOB,
YCTaHOBKA M HACTpOMKa
CUCTEMBI.

BpinmonHeHne  KEMCOB 0T
SIKOPHOTO HHIYCTPUAIBLHOTO
napTHepa

AO «POCCEJIbXO3BbAHK»

WH(OPMAIIMOHHBIE OOBEKTBI W TIOTOKH
TTAHHBIX.

O6mee onucanue WHPOPMAITMOHHBIX]
TEXHOJIOT U B BBISIBJICHHBIX
MH(OPMAIIMOHHBIX CUCTEMAX.

Onucanue anmapatHoro oOecrneyeHus
(GYHKIMOHUPOBAHUS  HHGOPMAIIMOHHBIX|
TEXHOJIOTUM.

Onucanue
MPOrPaMMHBIX CPEJICTB.

OyHKIIH aJIMUHHUCTPUPOBAHMUS,
OpraHu3allid, XpaHeHus WHPOPMAIIHH,
3aIUTH HHPOPMAIIUU.

VYcranoBka u Hactpoiika Microsoft SQL

Server.
YcranoBka u HacTporika Postgre SQL.
YcranoBka u HacTpoiika Mongo DB.
YcraHoBka U HacTpoiika muuto3a OC
Linux.

YcTraHoBKa U HACTPOWKA cepBEpa

HCIIOJIb3YCMBIX|

MTPUII0KEHU .
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VYcTaHoBKa U HacTpoiika cepBepa 0a3
TTaHHBIX.
Pa3paboTka 6a3bl JaHHBIX.

3 3Tran 3aKII0YUTEIbHBIN ITAI
[IpoBoauTcst 00paboTKa M aHAIU3 MOJYYEHHOU MHGOPMAIIUK;, COCTABICHUE OTUETA,;
MOJTOTOBKA K 3allUTe OTYeTa IO TPAKTHUKE, BBICTYIUICHHE C JOKJIAIOM Ha HAYYHOU
KOH(epeHuu.

Keiic-3agaua Nel
«APXHTEKTYpPa KOMILIEKCHOI cucTeMbl MOHMTOpUHTa AITK»
Onucanmue keiica. Poccenbxo30ank coBMecTHO ¢ [IpoeKTHBIM HHCTUTYTOM HUGPOBOI
tpanchopmanuu AIIK dopmupyer cucteMy MoHHTOpUHra Xo3sicTB. OHa OOBEIUHSET
nanubie 10T ceHcopoB ¢ moneit U ¢epM, CIIyTHUKOBBIE CHUMKH, JAHHBIE O KpeAuTax U
cyocunusix. CTylIEHT ydacTBYeT B MPOCKTUPOBAHMHM APXUTEKTYpPbl: MOIYJIH cOopa u
BaJMUJallMd JaHHBIX, BUTpUHBI BigData, Mogynu ML mporHo3upoBaHusi ypoKalHOCTH U
DSS pam6opasl. CH0KHOCTh Keiica —HEO00X0IUMOCTh CBSI3aTh Pa3HOPOHBIE UCTOYHUKH
u obecnieynTh paboTy B peaTbHOM BPEMEHHU.
3apaua: PaspabotaTh apxuTektypy uHTerpupoBaHHOi M -cucTteMbl MOHMTOpPWHTA
CEIIbXO3NPEATIPUATUM.
Oo6aacts npumenenus: [{udpossie mnathopmer AIIK, arpoananutuka.
Komnerennunu: I1K-3 (MF-1); I1IK-5 (BD-2); I[1K-6 (BD-3)
Keiic-3agaua Ne2
«MHTerpanus MoayJisi KOMINbIOTEPHOIO 3peHNsl B 0aHKOBCKYIO aHTU(POA-
cucTeMy»

Onucanme keiica. AaTuUdpoa-cucteMbl PCXDB aHamu3upyroT TpaH3aKIIMOHHBIC
JaHHBbIe, HO HE YYHMTHIBAIOT OnomMeTputo. [[ns moBbimieHus 3amuméHHOCTH CTyIeHT
POEKTUpYeET U BHenpsieT Moy CV miis pacnio3HaBaHus U Bepudukanuu nuil. Pemenue
JIOJDKHO HWHTETPUPOBATHCS B CYIISCTBYIOIIYIO IutaTtdopMmy OaHKka, paboTaTh Kak Ha
YCTPOUCTBaX B orcax, Tak U B MOOMIIBHBIX TTPHIIOKCHHSX.

Baxxnas gacth — 00ecneuuTh TOYHOCTh U YCTOMYHMBOCTH MOENIEH mpu pabote Ha
peabHbIX MOTOKAX KIIMEHTOB.

3agaya: PeanuzoBath Moayinb CV U BCTpOUTH €0 B aHTH( PO - CUCTEMY OaHKa.

O6sacth npumenennsi: uHancoBas 6€30MaCHOCTb, OMOMETPHSI.

Komnerenuuu: [1K-3 (MF-1); I1IK-4 (MF-3); I1K-5 (BD-2)

Keiic-3anaya Ne3
«MyJbTHareHTHasi CHCTeMAa yNpaBJeHHus TelJInuiein»

Onucanue keica. Ha IoT-monurone ecTp TEIUIMYHBIE YCTAHOBKH C CEHCOPAMU
Temneparypbl, BiaaxHoctd, CO: wu ocBeméHHoctd. CTylneHT pa3padaTbiBaeT
MYJIbTHAr€HTHYIO CUCTEMY, IJI€ KaXAblii areHT OTBEYAET 3a OTJEIbHbIN npouecc (MOoJIuB,
cBeT, BeHTWIsAMs). Hax Humm pabotaer ympamistonuii ML- KoHTpoiiep, KOTOPBIN
ONTUMU3HUPYET MapaMeTpbl CPelbl sl MAaKCUMAJIbHOW YPOKaMHOCTH U MHUHUMAJIbHBIX
3aTpaT pecypcoB. Takol keic pa3BuBaeTr ymenue uHrerpuponath [0T, ML u cucremuyro
VHXEHEPUIO.

3anaua: Pa3paborats mynberuarentnyo U-cuctemy ynpapieHus: TEIUTULEH.
OobsacTh NpUMEHEHUsI: YMHOE CEJILCKOE XO35IMCTBO, YIIPABICHUE PECYPCAMM.
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Komnerennunu: I1K-3 (MF-1); I[IK-6 (BD-3); I[IK-7 (BD-4)AC-1, AC-2.
Keiic-3amaua Ned
«MHTeJUIeKTYyaIbHASA CHCTEMA AHAJIN3Aa KIMEHTCKUX 00paleHnii»

Onucanne keiica. PCXb exeqHEBHO MOJIy4aeT ThICSYM OOpallleHUid — 3KajoObl,
3aIpOChl HA KPEAUThI, TEXHUYECKUE BOMPOCHI.

Crynent pazpabateiBaecT NLP- cuctemy, KoTopasi aBTOMaTUYECKH KiacCUPUIUPyeT
oOpallieHusl, BBIICISICT KIIOUEBbIe TEMbI, OIIEHUBAECT TOHAJILHOCTb.

Cucrema unrerpupyercs B CRM 6anka u popmMupyer aHaIUTHUECKUE OTYETHI TS
pykoBozicTBa. CIIOXKHOCTh 3aaud — paboTa ¢ HECTPYKTYPUPOBAHHBIMU TEKCTaMH H
HEO0OXOAUMOCTh TOYHOM MapIIpyTU3AINH.

3apaua: [Toctpouts NLP- cuctemy ananuza oopaiienuii 1 uarerpupoBath e€ B CRM.
Obaactb npuMenennsi: GUHTEX, KIMEHTCKUE CEPBUCHI.
Kommnerenmnu: I1K-4 (MF-3); I1K-5 (BD-2); I[1K-6 (BD-3) AC-1, AC-2
Keiic-3agaua NeS
«Konseiiep nanubix (DataOps) 11 CKOPUHIa ¥ MOHUTOPUHIA XO3SIICTB
NMPOEKTHOT0 HHCTUTYTA»

Onucanue keiica. baHKOBCkME U arpojaHHble TOCTYNAIOT W3 MHOXKECTBA
UCTOYHUKOB — rocpeectpsl, [oT-ceHcophl, TpaH3aKIUK, KITMMAaTHYECKHUE CEPBUCHI.

CryneHT pa3pabaThiBa€T CKBO3HOW MaWIUIAH: aBTOMATHYECKUM COOp JaHHBIX,
BaJIUJIAIUsA, OYMCTKA, MIOCTPOCHUE BUTPUH U MOHUTOPUHT KaueCTBa.

3apaua: CropoektupoBarh ETL/ELT- koHBeliep ¢ KOHTpoOJIeM KadecTBa W
BEPCUOHHOCTBIO TaHHBIX.

Ooaacts npumenenusi: Big Data- miatdopmer PCXB.
Komnerennunu: I1K-5 (BD-2).2; I1K-6 (BD-3).1; IIK-7 (BD-4).1AC-1, AC-2.
Keiic-3agaua Ne6
«IlaaTdopma NoTOKOBON aHANUTHKH TpaH3akuuii (real- time anti-fraud)»

Onucanue keica. DUHAHCOBBIE ONEPALUH KIMEHTOB JIOJKHBI KOHTPOJIUPOBATHCS B
peanbHOM BpeMeHU. CTyACHT MPOEKTUPYET CUCTeMY OOpabOTKH MOTOKOB TpPaH3aKIIHA:
event streaming, IETEKIMs aHOMAlWW W MOMEHTaJIbHAs OTIpaBKa anepToB. Pabora
BKitouaer Hactpoiiky Kafka/Spark Streaming, unterpammio ¢ antudpoa-cepBucamu u
TECTUPOBAHUE CKOPOCTH PEAKLIH.

3anaua: Peann3oBaTh MOTOKOBYIO apXUTEKTYpPY AJIS BBISBICHUS MMOJ03PUTEIBHBIX
TPaH3aAKIHH.

O6sactb npumenennsi: urancoBas 6€30MacHOCTh, AaHTUDPOT. .

Komnerenuuu: [1K-6 (BD-3).1;I1K-7 (BD-4).2; T1K-10 (ML- 3).1AC-1, AC-2

Keiic-3apauya Ne7
«['e0aHAJIUTHKA MOJIeH: CerMEHTAUA CHUMKOB M OLICHKA PUCKOB»

Onucanme keiica. PCXDB onenuBaeT 3emiiio Kak 3ajior no kpeauram. CTyIeHT
pa3pabaTbiBaeT CUCTEMY, KOTOpasi aHAIM3UPYET CIIyTHUKOBBIE CHUMKH U (poTorpadum ¢
JTPOHOB: BBIJIEIIAET T'PAHULBI TIOJIEH, CETMEHTUPYET KYJIbTYPhl U COPHSIKH, PACCUUTHIBAET
WHJIEKCHI 3/I0POBbSl PACTCHHI. DT TaHHBIC CTAHOBATCS YaCThIO 3AJIOTOBOM OlIeHKH B DSS
JUISL KPEAUTHBIX SKCIIEPTOB.

3amava: [Toctpouts CV- MOIYJb 111 TEOAHAIUTHKH U HHTETPUPOBATH €I0 B CUCTEMY
3QJIOTOBOM OLICHKH.

Oobaacts npumenenusi: AIIK, kpeautoBanue, puck- MEHEKMEHT. .
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Komnerenmuu: [1K-8 (DL-1).1; TIK-9(DL-2).1; I1IK-5 (BD-2).1AC-1, AC-2.
Keiic-3agauya Ne8
«O0bsacauMbii MU (XAI) 1y1s KpeAUTHOT 0 CKOPUHIA»

Onucanne Keiica. MoJenn CKOpUHIa AOJKHBI OBITh MPO3pavyHbl AJis KIMEHTOB U
perynstopoB. CTyneHT pa3padartbiBaet ciioid XAl, KOTOpbIi OKa3bIBaeT, Kakue (hakTOpb
NOBNMSUIM Ha pemieHue Mmozenu (Hanpumep, SHAP-rpaduxu umm attention- kapthl).
Cucrema reHepupyeT 00bsICHEHUS JUIsl OTYETOB U UHTEpENcoB OaHKa.

3agaua: Berpouth 0OBSCHUMOCTh B MOJI€NIb CKOPUHTA U MOArOTOBUTH CTaHIAPThI
OTYETHOCTH.

Oo6sacth npumMeHennsi: GuHTEX, KPEIUTOBAHUE, AYIUT.

Kommnerenmuu: I1K-10 (ML-3).2; T1K-11 (ML-4).2; I[IK-7 (BD-4).2AC-1, AC-2

Keiic-3agauya Ne9
«ABTOMaTH3alMA J0KyMeHToo0opoT a: OCR + Banupanus»

Onucanme keiica. KpeauTHble 3adBKUM CONPOBOXKIAIOTCS JECATKAMH CKAHOB.
Crynent npoektupyer cuctemy OCR 11s pacno3HaBaHus TEKCTa, Kiaccuukanuu
JOKYMEHTOB M MPOBEPKH TOJIeH Ha COOTBETCTBUE CIpaBOYHUKaM. Perienue cokpaiaer
BpeMs TPOBEPKH IOKYMEHTOB C YaCOB IO MUHYT U CHI)KAET

BEPOSTHOCTH OMIUOOK.

3agaua: PeanuzoBars ML- naiinnaiiy s o6pab0OTKH CKaHOB U TPOBEPKH MOJIEH.

OobaacTs npumeHeHus: KpeaquTHbIN IPOLIECCUHT.

Komnerenmuu: I1K-8 (DL-1).2; I[IK-5 (BD-2).2; I1K- 15 (PL-1).2AC-1, AC-2

Tabauna 4
CamocTosiTeIbHOE H3YUEeHHE TeM
Ne ni/n |Ha3zBaHue TeM /IS CAMOCTOSAITEILHOT0 U3yYeHUsI Dopmupyembie
KOMIICTCHIIMN
1 HopmaTuBHBIE JOKYMEHTBI, PETJIaMEHTUPYIOIINE OIIK-1.1; OIIK-1.2;
NEATeIbHOCTh MPEeANPUITHS (OpraHU3alliM), Ha OIIK-1.3; OIIK-2.1;
KOTOPOM IPOXOJIUT MPAKTUKY CTYICHT. OIIK-2.2; OIIK-2.3;

OIIK-3.1; OIIK-3.2;
OI1K-3.3; OIIK-4.1;
OI1K-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2;
OI1K-5.3; OIIK-6.1;
OI1K-6.2; OIIK-6.3;
OIIK-7.1; OIIK-7.2;
OI1K-7.3; OIIK-8.1;
OI1K-8.2; OIIK-8.3;
OIIK-9.1; OIIK-9.2;
OIIK-9.3;
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2 BxonHble U BBIXOJAHBIE AOKYMEHTBI NOApa3AesIeHUA[IK-1 (FC-1).1; IK-1 (FC-1).2;
PCATIPUATUSA (opranuzauun). CxeMmsll[IK-2 (FC-2).1; [IK-2 (FC-2).2;
HHq)opMaL[I/IOHHLIX TMMOTOKOB. [TocTpoenunelliK-3 (MF-1).1; TIK-3 (MF-
KOHLENTYAJIbHBIX CXEM IPEAMETHOU obOnacTu. 1).2; [IK-4 (MF-3).1; TIK-5
[IpoekTrpoBaHKE CTPYKTYPhI Oa3bl TaHHBIX. (BD-2).1; IIK-5 (BD-2).2; TIK-
6 (BD-3).1; IIK-7 (BD-4).1;
[1K-7 (BD-4).2; TIK-7 (BD-

4).3;
3  |DopMBbI CTaTUCTUUECKOM, OyXTaITEPCKOMH, [1K-8 (BD-5).1; IIK-8 (BD-
(brHAHCOBOM, BHYTPEHHEW OTYETHOCTH, 5).2; TIK-9 (ML-2).1; TIK-9

pa3zpabaTbiBaeMble Ha MPEANPUATHH (OpraHu3anuu). |(ML-2).2; IIK-10 (ML-3).1;
[1K-10 (ML-3).2; TIK-11 (ML-
4).1; TIK-11 (ML-4).2; TIK-12
(ML-6).1; TIK-12 (ML-6).2;
[1K-13 (DL-1).1; ITIK-13 (DL-
1).2; TIK-13 (DL-1).3; TIK-13
(DL-1).4; TIK-14 (DL-3).1;
[1K-14 (DL-3).2;
4  ['OCTwoi cepun 19 u 34, MK-15 (PL-1).1; TIK-15 (PL-
1).2; TIK-15 (PL-1).3; IIK-16
(PL-3).1; TIK-16 (PL-3).2;
5 |ABTOMaTH3alMy PELICHUS NPUKIAAHBIX 33124 MK-16 (PL-3).3; TIK-17 (LC-
Npo¢eCCUOHAIBHON IS TEbHOCTH. 1).1; TIK-17 (LC-1).2; TIK-18
(LC-2).1; TIK-18 (LC-2).2;

Ilpu peamuszanuu nOporpamMmbl  JUCLUIUIMHBI  MCIOJIB3YIOTCS  CIELYIOLIUE
COBPEMEHHBIE METOJUKU U TEXHOJIOTUU O0yUEHUS:

- ruOKasi apxuTeKkTypa mnporpaMMm — 25% conepikaHusi €XeroJHO OOHOBISETCS C
Yy4aCTUEM MHIYCTPUUC YYETOM OTPACIIEBON HAIIPABICHHOCTH;

- aJIaliTUBHbIE TEXHOJIOTMM B3aUMOJIEHCTBUS ¢ NpodeccruoHalaMu U3 UHIYCTPUU
(HacCTaBHUYECTBO, KEMCHI OT MHYCTPHAJIBHBIX IAPTHEPOB);

- IPOEKTHO-COPEBHOBATEIBHBIA TIOJXOJ — XaKaTOHbl W KOMAaHJHBIC PEIICHUS
OTpacJEBBIX 3a]1aY;
- MpoOJIEMHO-OPUEHTUPOBAaHHOE  OOydeHne — pabora Haj  KeiicamMu  OT

WHyCTPUATBHBIX TAPTHEPOB;
- pelIeHUE MPAKTUYECKUX 3a]ad Ha MPAKTUYECKUX 3aHATUAX B JIaOOpaTOpUSX
nentpa « ucrtutyT mudposoit Tpanchopmanuu B ATTK».

6. Opranusanus 4 pyKOBOACTBO NPAKTUKOH
6.1 O0sI3aHHOCTH PYKOBOIUTEJA JKCIJIYATAMOHHOM MPAKTUKHU

Hasna4yenmue.

JIns pyKOBOJICTBA TPAKTUKOM CTYAEHTa, TPOBOAUMON B Y HUBEPCUTETE, HA3HAYAETCSA
PYKOBOJUTEND (PYKOBOJIUTENN) MPAKTUKU U3 YKCIa TPOPECCOPCKO- MPEno1aBaTeIbCKOTO
cocTaBa Y HUBEPCHUTETA.

JI1s1 pyKOBOACTBA MPAKTUKON CTYJ€HTa, MPOBOJUMON B MPODHILHOM OpraHu3aluu,
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HA3HAYaIOTCSl PYKOBOAMUTENb (PYKOBOJAUTEIN) MPAKTUKU W3 YUCIA JIMI, OTHOCALIUXCS K
npodeccopcko-npenogaBaTeaIbCKOMy COCTaBY Y HUBEPCUTETA, OPraHU3YIOIIEH IPOBEICHNE
MPAKTUKH, U PyKOBOJUTEND (PYKOBOIUTENM ) MPAKTUKHU U3 YKCIIa paOOTHUKOB NPOPUIBHOM
OpraHH3alNH.

OTBeTCTBEHHOCTD.

PykoBoauTenb NpakTUKU OTBEYAET NEPe/] 3aBEAYIOMMNM KadeIpoid, TMpeKTOPOM
WHCTUTYTa (3aMECTUTENIEM IUPEKTOpa IO MPAKTUKE) U MPOPEKTOPOM MO y4eOHO-
METOJIMYECKOM 1 BOCIIMTATEIBHOU paboTe 32 OpraHU3alyio U KAYeCTBEHHOE MPOBEJCHUE
MPAKTUKH, U BBITIOJIHEHHE 00YYaIOIUMUCS TPOTrpaMMbl PAKTUKHU.

PykoBoauTe M IKCIVIYATAIMOHHOM NPAKTHKHU OT YHHUBEpPCUTETA:
Y cTaHaBIMBAOT CBSA3b C PYKOBOJAUTEIEM IPAKTUKHA OT OPraHU3aLIUN.

- Opranu3yioT BbI€3/] CTYIEHTOB Ha MPAKTUKY U MPOBOJAT BCE HEOOXOIUMBIE
MEPONPHUITHS, CBSI3aHHBIE C UX BBIE3/I0OM.

CocrasinsieT pabounii rpaduk (TutaH) NPOBEICHUS PAKTHKY;

- Pa3zpabaThiBaloT TEMAaTHKy WHIMBUIAYAJIbHBIX 3aJlaHMi U  OKa3bIBaIOT
METOJIMYECKYIO MOMOIIb CTYJI€HTaM IPHU BHINOJHEHUH WMU MHJMBHUYAIbHBIX 33JlaHUN U
cbope mMaTepuanoB K BBITYCKHON KBaJM(UKAIMOHHON paboTre (B X0[€ MpeaIuIlIIOMHON
PAaKTUKW) U TOATOTOBKE OTYETA.

- CoOBMECTHO € pYKOBOOUTEIEM MPAKTUKU OT OpPraHU3alUU PpPaCIpPEEsIIOT
CTYJIEHTOB 1O pabOYMM MECTaM U MepeMENIA0T X MO BUAaM padoT.

- OcCylIecTBISIOT KOHTPOJb 3a COOJIIOJICHHEM CPOKOB MPOBEICHUS MPAKTUKH H
COOTBETCTBHEM €€ cojiepkaHus TpeOoBaHusiM, ycraHoBieHHbIM OIIOIT BO u goBogst
MH(GOPMAIIMIO O HAPYIICHUAX 0 TUPEKIUU U BhITyCKatolel Kadeapsl.

- Hecyr OTBETCTBEHHOCTh COBMECTHO C PYKOBOJIMTEIIEM MPAKTHKA OT
OpraHu3aldy 3a COOJIIOJICHHE CTyJIeHTaMM MpaBUJ TEXHUKH O€30MaCHOCTH, MOXKApPHOU
0€30MacHOCTH, a TAaKKe MPABIIIAMHA BHYTPEHHETO TPYIOBOTO PACIIOPSIIKA.

- OueHuBaOT pe3yJbTaThl MPOXOKACHUS TPAKTUKU CTYICHTOB.

- PaccMarpuBaroT OTYETHI CTYASHTOB MO MPAKTUKE, AAIOT OT3BIBBI 00 X paboTe u
NPEJICTABISIOT 3aBeIyIONEMY KaQeapoi MICbMEHHYIO PEIICH3UIO0 O COJIEP)KaHUH OTYETa C
peABAPUTEIHLHOMN OIICHKOW PabOThI CTYEHTOB.

PykoBoauTe b IKCIIyaTALMOHHON NPAKTUKUA OT NPOPUIbHON OPraHu3aluu:

- CornacoBblBaeT C PYKOBOAMTENEM IMPAKTUKH OT YHUBEPCUTETA COBMECTHBIN
pabounii rpaduk (T1aH) IPOBEICHUS TPAKTUKHU, UHIUBUTYAIbHBIC 3a]JaHUs, COJICPIKAHUE U
IJIAHUPYEMBIE PE3YJIbTAThl IPAKTUKH.

- IlpenocraBnser paboune MecTa CTy/I€HTaM.

- OO6ecneunBaeT Oe30macHbIC YCIOBHS NMPOXOXKAEHUS MPAKTUKH O0yYaromuMcs,
OTBEUAOIINE CAHUTAPHBIM MPaBUIIaM U TpeOOBaHUSM OXpPaHbI TPYyAA.

- IlpoBOoIUT HHCTpyKTa)x OOydYalOIUXCA MO O3HAKOMJICHHIO C TPeOOBaHHUSIMHU
OXpaHbl TpyAa, TEXHUKH OE30MaCHOCTH, MOKapHOH 0e30macHOCTH, a TaKKe MpaBUIaMU
BHYTPEHHETO TPYAOBOTO paclopsaKa.

- IlognuceiBaeT JHEBHMK M Jpyru€ METOJMYECKHME MaTepHasibl, TOTOBUT
XapaKTEPUCTUKY O MPOXOKIECHUU NPAKTUKH CTYIAEHTOM.

6.2 O0s13aHHOCTH CTYJAEHTOB NPH NMPOXOKAEHUH IKCIIYATAMOHHON MPAKTHKH

BoinonusoT 3amaHus  (TpyNIoBble U UHAUBUIYAIbHBIE), MPETyCMOTPEHHBIC
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IPOIPaAMMOU IPAKTUKHU.

- CoOmrofatoT nmpaBuila BHYTPEHHETO TPYIOBOIO pacnopsiaka, TpeOOBaHUS OXPAHbI
TpyJa U MOXapHOH 0€30MacHOCTH.

- Benyr naHeBHUKH, OQOPMISAIOT JpYrue Y4eOHO-METOAMYECKHE MaTepualbl,
MPEeTyCMOTPEHHBIE TPOTPAMMOI MPAKTUKHU, B KOTOPBIX 3aMHMCHIBAIOT JAHHBIE O XapaKTepe
1 00beMe MPaKTUKH, METOAaX €€ BbITIOJHEHUS.

- IlpencraBisitoT CBOEBPEMEHHO PYKOBOJIUTEIIO MPAKTUKH JHEBHUK, MTUCbMEHHBIN
OTYET O BBINIOJHEHUHU BCEX 3aJaHUM, OT3bIB OT PYKOBOJUTENS IPAKTUKHU OT OpraHu3aiuu u
CHAIOT 3a4eT C OLIEHKOW MO MPAKTHKE B COOTBETCTBHM C (DOPMOI aTTecTallui pe3yabTaToOB
NPAKTUKH, YCTAHOBJIEHHON yueOHBIM m1aHoM ¢ yueToM TpeboBanuit ®I'OC BO u OIIOIL
HecyT 0TBETCTBEHHOCTBH 32 BBINIOJHAEMYIO padOTy U €€ pe3ybTaThl.

6.3 UHCTpYKUMSA MO TeXHUKe 0€30MACHOCTH

Ilepen HavamoM TPAKTUKU  3aMECTHTEIM  JUPEKTOPOB IO  TMPAKTHUKE U
poOpUECHTAITMOHHON paboTe W PYKOBOAUTEIN MPAKTUKUA OT YHUBEPCUTETA MPOBOJSAT
WHCTPYKTaX CTYJACHTOB IO BOMPOCAM OXpPaHbI TpyJa, TEXHUKHA 0€30MacHOCTH, MOKapHOU
0€301acCHOCTH, MPOU3BOJICTBEHHON CAaHUTAPUHU U OOIIMM BOTIPOCAM COJICPIKAHUS MPAKTUKH
C peTHCTpallMell B )KypHaJie MHCTPYKTaKa M BOTIPOCAM COJICPKAHUS MPAKTUKH.

6.3.1 O0uue TpedGoBaHMs OXpPaHbI TPYyaA

K camocrostenbHol paboTe AOMyCKalOTCs JIMIAa B BO3PACTE, YCTAHOBJICHHOM IS
KoHKpeTHOU npodeccun (Buaa pador) TK u CiuckoM npousBoaACTB, ipodeccuii u paboT ¢
TSOKETBIMU U BPEHBIMU YCIOBUSIMU TPYAQ, Ha KOTOPBIX 3alpeliaeTcs MpUuMeHeHue Tpyaa
*KeHuH, ¥ CIUCKOM MPOU3BOJACTB, Npodeccuit U padboT C TIKEIBIMH U BPEIHBIMU
YCJIOBHSIMHU, Ha KOTOPBIX 3alPEIIeHO MPUMEHEHHUE TpyAa JIUI MoJioxke 18 meT.

OOGyuaroruecs JOJKHBI MTPOXOJAUTH MPEIBAPUTEIBHBIA MEIUIIMHCKUNA OCMOTp W,
IPU HEOOXOIUMOCTH, TIEPUOIUIECKUN OCMOTP U MPOTUBOAHIIePanuTHBIC TpuBUBKH. [locie
ATOTO — 00yUYEHHUE 110 OXpaHe TPyJa: BBOJHBIA HHCTPYKTAXK, IEPBUYHBIN Ha pabodyeM MecTe
C MOCJICAYIOIIEH CTAXKUPOBKOW M B JAIBHEUIIIEM — MOBTOPHBIN, BHEIIJIAHOBBIA U LEJICBOU
UHCTPYKTAXH; pa3 B TOJl — KypcoBoe 0Oy4eHHE.

K ympaBnennio MamuiHOW, MEXaHU3MOM H T.A. JIOMYCKAIOTCS JIHUIA, HMEIOIIUE
CHENUAIIEHYIO TIOJITOTOBKY.

OOyuatomuiics 00s3aH coOMIOIATH MpaBUia TPYJOBOTO BHYTPEHHETO PACTIOPSIKa,
YCTaHOBJICHHBIC JJII KOHKPETHOW mpodeccuu M BHaa paboOT, peXUM TpyJda U OTIBIXa,
MpaBuia MOKapHOU U JIEKTPOOE30MaCHOCTH.

OmnacHbIe U BpEIHBIC MMPOU3BOJICTBEHHBIC (haKTOPHI: MaAAIONINEe ICPEBhS U UX YaCTH,
BETPOBAJIbHO-OypEIIOMHEBIE, TOPEIIbIe, CYyXOCTOHHBIE, (DayTHBIC W MHBIC OINACHBIC JICPEBbS,
MOJPOCT, KYCTAapHUKH; MBMIKYIIHMECS MAaIlIMHBI, arperatbl, Py4HOM MOTOMHCTPYMEHT,
BpalaloIuecs 4YacTh ©  pekymue paboyue oOpradbl  MalluH, MEXaHHU3MOB,
MOTOHMHCTPYMEHTA, TOJTYKOBBIC yAapbl JE€COXO3SHCTBEHHBIX AarperaToB; IOBBIIICHHbBIC
YpOBHHU BHOpaIliH, IIyMa, 3ara30BaHHOCTH, 3albUICHHOCTH, IMMECTUIIUILI U STOXUMHUKATHI,
HEOJaroNnpUATHBIC TPUPOIHBIE M METEOYCIOBHS, KPOBOCOCYIHE HACEKOMBIC, IuIams,
3aIbIMJICHHOCTb, TIOBBIIIIEHHBIM YPOBEHB paiUaIlii, HETOCTATOK OCBEIIEHHOCTH.

JlelicTBue HEOMArompuATHBHIX (AKTOPOB: BO3MOXKHOCTH TPAaBMHPOBAHUS |
MOJy4eHUss OO0Iero Wik Npo(ecCHOHATBHOTO 3a00JICBaHMS, HEIOMOTAaHMS, CHUYKCHUE
PaboTOCTIOCOOHOCTH.
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Jis  CHIKEHHWs BO3ACHCTBHA HAa OOYyYarOIIMXCS OMACHBIX U BPEAHBIX
MPOU3BOJICTBEHHBIX (PaKkTOpoB paboTojnarenb 00s3aH: o0ecneuyuTh HX OecIIaTHO
CHETOACK 0N, CTIeI00YBBIO, MIPETOXPAHUTEIFHBIMH MPUCTIOCOOICHUSIMH IO TPOQECCHIM,
BUJaM pPabOT B COOTBETCTBUU C JEHCTBYIOIIMMU THUIOBBIMH OTPACIEBBHIMH HOpMaMHU
OecruaTHOM WX BBIJAYM W 3aKIIOYCHHBIMU KOJUICKTHBHBIMU JOTOBOPAMH, MPOBEICHUE
NPUBUBOK OT KJICIMIEBOTO »JHIE(aTuTa W HMHBIX MNPOPHUIAKTUYECKUX MEPONPHUSTHIH
TpaBMaTU3Ma U 3a00J€BAEMOCTH.

OOyuaromuiics  00s3aH:  BBINOJHATH pabOTy, 1O KOTOpoll oOydeH WU
NPOUMHCTPYKTUPOBAH MO OXpaHe TPyAa W Ha BHIMOJTHEHHE KOTOPOH OH MMEET 3aJaHWE;
BBITIOJIHATH TPEOOBaHMUS MHCTPYKIIUH IO OXpaHe TPY/a, MpaBuiia TPYIOBOIO BHYTPEHHETO
pacmopsiika, He pacCuBaTh CHUPTHBIC HAUTKH, KYPUTh B OTBEIEHHBIX MECTaX U COOII01aTh
TpeOOBaHMS TMOXKAPHOW O0€30MacHOCTH; paboTaTh B CHEHOACKIE M OOYBH, MPABUIHHO
UCTIOJIh30BaTh CPEACTBA WHIWBUAYAIBHONW W TPYMIIOBOW 3allUTHI, 3HATh U COONIONATH
IpaBujia MPoe3/1a B MaCCAKUPCKOM TPAHCTIOPTE.

[Ipu HecyacTHOM ciy4ae HEOOXOAMMO: OKa3aTh MOCTPAAABIIEMY TIEPBYIO IMOMOIIH
(kaxaplid  OOyJaromMiics JOJDKEH 3HATh TIOPSAOK €€ OKa3aHWs ¢ Ha3HaueHUe
JICKapPCTBEHHBIX MPErmapaToB WHIWBUAYATHHONH aNTEeUKH); MO BO3MOXXHOCTH COXPaHHUTH
OOCTaHOBKY Clly4asi, TP HEOOXOJUMOCTH BBI3BaTh CKOPYIO IOMOIIb M O CIyYHBIIEMCS
JOJIOKUTH HETIOCPEICTBEHHOMY PYKOBOUTEIIO PaboT.

O60 Bcex HEUCIPABHOCTSAX pabOThl MEXaHU3MOB, O0OPYIOBaHHUSA, HaPYIICHUAX
TEXHOJOTUYECKUX PEKUMOB, YXYIIICHUH YCIOBUHN TPY/Ja, BOSHUKHOBEHUH YpE3BhIUYANHBIX
CUTyalluid COOOIIMTH AIMUHUCTPAIIMU U TPUHATH MNPOPUIAKTHYECKHE MEpPhI 110
00CTOsTENbCTBAM, 00ECIIEYMB COOCTBEHHYIO 0€301acCHOCTb.

B coorBeTcTBUMM C AEHCTBYIOIIMM 3aKOHOAATENILCTBOM OOydYarouiuics o00s3aH
BBITIOJHATH TPeOOBaHUSI MHCTPYKIIHMM, TPaBWII IO OXpaHe TPY/a, MOCTOSIHHO U MPAaBUIIbHO
UCIIOJIb30BaTh CPENICTBA WHIWBHAYAJIbHOM U TpynmoBod 3amwuTtbl. CBOEBpPEMEHHO
OPOXOJIUTh  TMpEABApPUTENbHBIE U TEPUOAMYECKHE  METUIIMHCKHE  OCMOTPBHI,
IPOTUBOSHIICHATTUTHBIE TMPUBUBKH WU HMHBIE MeEpbl NPOPUIAKTHKHA 3a00JI€BAEMOCTH U
TpaBMaTU3Ma.

6.3.2 YacTHbIe TPeOOBaHUS OXPaHBbI TPy/aa
Tpebosarnus oxpansl mpyoa 80 8pems pabomuvl Ha NEPCOHATLHOM KOMNbIOmepe U
BUOEOOUCNTICUHBIX MEPMUHATLAX
IIpu pabome Heobx00uMmo:.

- B TEYECHHE BcCero pabodero AHs COAEpKaTh B MOPSJKE U YUCTOTE pabouee
MECTO;

JepXkKaTh OTKPHITHIMU BCE BEHTUISILIMOHHBIE OTBEPCTHUS YCTPOICTB;

- Tpu HEOOXOAMMOCTH MpEeKpalieHus paboThl HA HEKOTOPOE BPEMsS KOPPEKTHO
3aKpbITh BCE aKTHBHBIC 33/1a4H;

- OTKJIIOYaTh MUTAaHHE TOJIBKO B TOM CIIy4yae, €CJIM BO BpeMsl IiepephiBa B paboTe Ha
KOMIIBIOTEpPE  HEOOXOJMMO  HAxXOAUThCS B HEMOCPEJACTBEHHOM  ONM30CTH  OT
BUJICOTEpMHHANa (MEeHee 2 METpPOB), B NMPOTUBHOM Ciy4yae NHUTAHHWE pa3peliaeTcss He
OTKJTIOYATb;

BBITIOJTHATH CAHUTAPHBIE HOPMBI U COOTIOIATh PEKUMBI paOOTHI U OTJBIXA;

- coOxrofaTh mpaBuiia HKCIUTyaTallMd BEIYUCIUTEIEHON TEXHUKU B COOTBETCTBHH
C MHCTPYKIMSMH IO 3KCILTyaTalllu;
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- co0roIaTh YCTaHOBJICHHBIC PEKIMOM pabouero BpPEMEHU
perJIaMeHTUPOBaHHBIC TEPEPHIBBI B paboTe H BBIIONHATH B (QU3KYNbTIAy3aX H
(GU3KYIBTMHUHYTKAaX PEKOMEHIOBAHHBIC YIIPAKHECHUS JIJIS TJ1a3, e, PyK, TyJOBHUIIA, HOT;
co0JII01aTh pacCTOSIHUE OT TJ1a3 A0 kpaHa B npenaenax 60 - 80 cm.

Bo epems pabomwl 3anpewaemcs:
KacaTbCsl OJTHOBPEMEHHO dKpaHa MOHUTOPA U KJIaBUATYPHI,
MIPUKACATHCS K 33/ THCH MMaHeI CUCTEMHOTO 0JIOKA TTPH BKIIOYCHHOM MTUTAHUH;

- TEepeKIoYeHue pazbeMoB HHTep(PeicHbIX Kabeneil nepudepuiiHpIX yCTPOHUCTB
P BKJIIOUEHHOM TTUTaHUH;

- 3arpoMOXJaTh BEPXHHE MaHEIH YCTPOWCTB OymMaraMu W IOCTOPOHHUMH
peIMeTaMu;

- JIOTMYCKaTh 3aXJIAMJICHHOCTh pabodero Mecta Oymaroi B IEISX HEIOMyIIICHUS
HaKaIJIMBAaHUS OPTaHUYECKOM MBI,

IIPOU3BOIUTH OTKJIFOYCHHUE MTUTAHUS BO BPEMSI BHITIOJTHEHUS aKTUBHOMW 3aJ1a4H;
NIPOU3BOJIUTh YACThIC TIEPECKITFOUCHUS TTUTAHHUS,

- JIOIyCKaTh TIOIaIaHKue BJIard Ha TIOBEPXHOCTh CHCTEMHOT'O 0JIOKa, MOHUTODA,
pabouyr0 TOBEPXHOCTh KJIIABUATYPHI, JUCKOBOJIOB, IPHHTEPOB U JIP. YCTPOMCTB;

- BKJIIOYATh CHJIBHOOXJIAXJICHHOE (MPUHECEHHOE C YJHWIIbI B 3UMHEE BpEMs)
o0opyI0BaHuE;

IIPOU3BOIUTH CAMOCTOSTEILHO BCKPBITHE U PEMOHT 000PYI0BaHUSI.

Ilo oxonuanuu pabom HEOOXOAUMO COOIIOAT CIETYIONIYIO IMOCIeI0BATEILHOCTD
BBIKJTFOUEHUS BEIYUCITUTEIILHOW TEXHUKH:

-[IPOM3BECTH 3aKPhITHE BCEX aKTUBHBIX 33]1aY;
-yOeIUThCS, YTO B AUCKOBOJAX HET TUCKET;
-BBIKJTIOYUTH TUTAHUE CUCTEMHOTO OJI0Ka (ITpolieccopa);
-BBIKITIOYUTH TUTAHUE BCEX MEPUPEPUNHBIX YCTPOUCTB;
-OTKJIFOYUTH OJIOK Oecriepe0oiHOTO MUTaHUS.

ITo okoHYaHUM pabOT HEOOXOAMMO OCMOTPETh U NMPUBECTH B MOPAIOK padbouee
MECTO.

0060 Bcex HeaoCTaTKaX, BOSHUKIIKNX BO BPEeMs BBINOJHEHHUS pabOT COOOITUTH
PYKOBOJIUTEIIO CTPYKTYPHOTO TIOJIpa3ieieHus (MHKEHEPY, PYKOBOIUTENIO MPAKTHKH).

7. MeToanyeckue yKka3aHus 10 BHINOJHEHHUIO POrPaMMbl PAKTUKH

7.1 lokymMeHTBbI, He00X0AUMbIe JJI ATTeCTALUN MO MPAKTHKE

Bo BpeMs npoxoxaeHus 3KCIUTyaTallMOHHOM MPAaKTUKU CTYIEHT BEAET JHEBHUK, B
KOTOPOM OTIHMCHIBAET MOYYCHHBIC 33/IaHMS], IPOBOIUMBIC MEPOTIPUSATHS U BHJIBI pa0OT.

[Io BBITOTHEHHON MNPAKTUKE, HE3aBUCMMO OT €€ XapaKTepa, CTYAEHT COCTAaBIIAECT
otuer. Ha otuer momxHa OBITh MOJTy4Y€HA MOJIOKUTEIbHASA PELEH3US] OT PYKOBOJIMUTEIIS
NpaKkTUKA OT KadelIpbl, Ha TUTYJIbHOM JIMCTE€ JOJDKHA CTOSITh €ro MOAMNHUCH TMOJ
pa3peniaronei Haamuchro: «J{omyckaeTcs K 3amuTe».

7.2 TlpaBuia odopMieHNs U BeJeHNUsI THEBHUKA

Bo BpeMs mpoxoxaeHUs MPaKTUKKA OOYYAIOIIMICS TMOCIEIO0BATENbHO BBIMOJHSIET
HaOJI0JICHUsI, OCYIIECTBIsIET COOp [aHHBIX [0 OpraHU3allMu, PE3yJIbTaThbl 3aHOCHUT B
nHEeBHUK. Ero ciegyeTt 3anoyiHITh €KEAHEBHO MO OKOHYaHUU paboyero qHA. B nHeBHUKe
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OTpaXkaroTcsi Bce pabOThl, B KOTOPBHIX OOyuaromuiica npuHuMan ydactue. Ilpu onucanuu
BBINIOJIHEHHBIX pa0OT yKa3bIBAIOT LEIb U XapaKTEPUCTUKY pabOThl, CIOCOOBI M METO/IbI €€
BBINIOJIHEHU S, IPUBOJISTCS pE3yIbTaThl U JaeTcs UX oueHka. Hanpumep, npu obcnenoBanuu
opraHu3auuy HeoOXOJIMMO yKa3aTh (YHKIMOHAJIbHBIE U OOECIEUMBAIOIINE MMOACUCTEMBI
MH(OPMAIMOHHON CUCTEMbI OPTaHU3ALUU U T.]I.

B nHEeBHUK TakKe 3aHOCATCS CBEICHUS, ITI0JYYECHHBIEC BO BPEMsI DKCKYPCUMN, 3aHITUH C
MpenojaBareasiMu, U T.1.

HeoOxonuMo MOMHUTH, 4YTO JHEBHUK SIBISETCS OCHOBHBIM  JOKYMEHTOM,
XapaKTEepPU3yIOIUM padoTy 00ydaroLEerocss U €ro y4acTue B MPOBEAECHUU HCCIEIOBAHUMI.
3anucu B AHEBHUKE JOJKHBI OBITh YETKUMHU M aKKypaTHbIMHU. ExeHeaelbHO NHEBHHK
pOBEPSIET MpernoaBaresib, OTBETCTBEHHBIN 3a MPAKTUKY, JENAET YCTHbIE U MUCbMEHHbIE
3aMeyYaHus 10 BEJECHUIO THEBHUKA U CTaBUT CBOIO MOJIHKCH.

7.3 O0mme TpedOBaHUA, CTPYKTYPa 0TYETA U MPaBUWJIa ero opopMJieHust

OO6mue TpedoBanmsi. O0Me TpeOOBaHUS K OTUETY:

YETKOCTh U JIOTUYECKasl OCIEA0BATEIbHOCTD U3JI0KEHUSI MaTepuaa;
yOeIUTEeIbHOCTh apIrYMEHTAIHH;

KPaTKOCTh U TOUHOCTh (hOPMYTUPOBOK, HCKITFOYAIOITUX BO3MOKHOCTh HEOTHOZHAYHOTO
TOJIKOBaHUS,

KOHKPETHOCTh U3JIOKECHHS PE3yJIbTaTOB Pa0OTHI;

000CHOBaHHOCTh PEKOMEHAAINH U MTPEITIOKEHUH.

Crpykrypa otdyera. CTpyKTYpHBIMHU JIEMEHTAMU OTUETA SABJISIFOTCS:

TUTYJIHBIN JIUCT;

COJIEpKaHUE;

nepeueHb COKPAIleHU, YCIOBHBIX 0003HAYEHUN, CHMBOJIOB, €IUHUI] U TEPMUHOB;
BBEJICHUE;

OCHOBHAsl 4acTh;

3aKJIIOYEHUE;

oubmmorpadUUeCcKuil CIMCOK;

IPUIOKEHUSI.

Onucanue 3J1eMEHTOB CTPYKTYpPbl oOT4yera. OTYEeT MPEACTABISAETCS B BUIE
MOSICHUTENIbHOU 3anucKu. ONUCaHUe 3IEMEHTOB CTPYKTYPbI IPUBEICHO HIKE.

Tumynvuotii 1ucm omuema. TUTYIBHBIA JIUCT SBJISETCS MEPBBIM JIMCTOM OTYETA.
[lepeHoCHI COB B HAMUCAX TUTYJIBHOTO JIHCTA HE AomyckaroTcs. [Ipumep odopmnenus
TUTYJIBHOTO JIUCTA C JIUCTOM OTueTa npuBeaeH B [Ipunoxennn A.

Ilepeuenv coxkpawenuit u ycnoeuvix o6o3nauenunl. llepedeHb COKpallleHUN u
YCJIOBHBIX O0O3HAUEHHU — CTPYKTYPHBIH B3JEMEHT OTYeTa, JAIOLIUNA MPE/ICTABICHUE O
BBOJIUMbBIX aBTOPOM OTYETA COKPAIIEHUIN U YCIOBHBIX 0003HAUCHUN. DJIEMEHT ABJISIETCS HE
00s13aTEIBPHBIM U TIPUMEHSETCSI TOJBKO MPU HAIMYWW B OTYETE COKPAIICHUN M YCIOBHBIX
0003HaUYEHHUH.

Cooeprrcanue. ConepxaHne — CTPYKTYPHBIM  JJIEMEHT  OTYETa, KpaTKO
OMUCBHIBAIOIIMK CTPYKTYypy OT4YeTa C HOMEpaMH U HAaWMEHOBAHUSMH DPa3JelioB,
MIOJPA3/IENIOB, a TAKKE NEPEUNCICHUEM BCEX TPUIIOKEHUN U YKA3aHUEM COOTBETCTBYIOLINX
CTpaHuLI.
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Beeoenue v 3axkniouenue. «BeneHne» u «3aKIOYEHNE» — CTPYKTYPHBIE DJIIEMEHTHI
oTyeTa, TpeOOBaHUS K HUM ONPENEISIOTCS HACTOSILIEH MPOrpaMMOHu.

«BBenenue» u «3aKiOYeHUE» HE BKIIOYAIOTCA B OOIIYI0 HYMEpaLUIO pPA3fesioB U
pa3MenaT Ha OTAENbHBIX JucTtax. CnoBa «BBeneHue» M «3aKIIOUYEHHUE» 3alMCBHIBAIOT
MIOCEPEANHE CTPAHULIBI.

Bo BBemenuu mnpuBoauTcs oOuias uHpopMamus O OpojeiaHHON paloTe, ILeu,
3a/1a4H, IUIaH DKCIUTYaTallUOHHOW MPAKTUKHU, MECTO ITPOBEACHUS MPAKTUKHU.

B 3aknroueHwe oTyeTa M37AralOTCsl WUTOTM  BBIINOJHEHHOTO  HCCIIEIOBAHMS,
pEKOMEHJAH, IEPCIIEKTUBBI JajlbHEHIIeH pa3pabOTKU BBIABICHHBIX MpobseM. BoiBoabI
JOJIKHBI ObITh KOHKPETHBIMU U MPSIMO BBITEKATh U3 aHAIN3a (PAKTUUYECKUX JaHHBIX.

[locrne 3aknt0o4eHus CTYJEHT CTaBUT J1aTy OKOHYaHUsl pa0OThl U MOJIHUCH.

Ocnognasa wacmp. OCHOBHAs 4acThb OTYETa JOJKHA ObITh pa30uTa HA TJIaBbl WIH
pazzenbl/moapa3Aesibl B COOTBETCTBUM € 3aJJaHUEM M COJEPKAaHUEM MPAKTUKU. 3ar0JIOBKH
JOJIKHBI YETKO M KPATKO OTpa)aTh COAEPKAHUE Pa3eI0B, NOAPA3IAEIOB.

NznoxxeHune pe3ynbTaToB MPAKTUKU JOKHO OBITh JIAKOHWUYHBIM, TJIaBbl OTYETa
JOJKHBI OBITH B3auMOCBsA3aHbl. Oco0oe BHHMaHHE CieayeT oO0paimiaTh Ha IENbHOCTb
U3JI0’KEHUS, MEePEX0/bl OT OJHOTO BOMPOCA K JPYIrOMY M CBSI3M MEXKIY HUMH U OOIEeH
3aJ1adyeil OTYeTa.

B coorBeTcTBMM ¢ OCHOBHOW 3ajaueid OKCIUTyaTallMOHHOM MpPAaKTUKH, B
3aBUCUMOCTH OT MeCTa pabOThl HA IPAKTUKE CTYICHT JOJIKEH MPE/ICTABUTD:
OpraHU3alMOHHYIO CTPYKTYPY YIIPaBJICHUS NPEAPUATHEM;

KaJIpOBBIIl COCTAB,

HSKOHOMUKY, (PMHAHCHI;

JOKYMEHTOO0O0pOT;

IIPOU3BOJICTBEHHBIE IIPOLIECCHI U TEXHOJIOTHH;

000py10BaHNUE, BEIUNCIUTEIBHYIO TEXHUKY, CPEJICTBA aBTOMATHU3ALIUY;

MH(GOPMAIIMOHHBIE TEXHOJIOTHH, UCIIOJIb3yeMbI€ B OpraHU3aIlNY;

® METOJIbl COBEPIICHCTBOBAHUS MPOU3BOJICTBEHHOI'O MPOIECCA, MOBBIIIECHUS €ro
() GEKTUBHOCTH U IPOU3BOIUTEIBHOCTH TPY/Q;

® OpraHu3aluil0  MPOEKTHO-KOHCTPYKTOPCKOM,  TEXHOJOTMYECKOM  Hay4dHO-
MCCJIeIOBATEILCKOM,  M300peTaTelhCKOM W pallMOHAIM3ATOPCKOW  JESATEIHHOCTU
OpraHu3aluu U Mp.;

e cpeacTBa oOecrieueHUs: OE30MACHOCTH JKH3HENEATEITLHOCTH W TUTHEHBI TPyJa,
OXpaHbl 3J0POBbs JIFOJACH U OKPYKAIOIIEH CPEIbI.

bubnuozpaguueckuii cnucok. bubnuorpaduaeckuii CiMCOK — CTPYKTYPHBIN SJIEMEHT
OTYeTa, KOTOPBIM MPUBOAUTCA B KOHIIE TEKCTAa OTYETa, NPEACTABISIONIMN CIIHCOK
JUTEpaTypbl U APYroll JOKYMEHTALlUU, UCTI0JIb30BAHHOW MPU COCTABICHUHU OTUYETA.

B OuGnmorpadudeckuii CiucoK BKIIOYAIOTCS UICTOYHUKH, HA KOTOPBIE €CTh CCHUIKHU B
TeKcTe oruera (He MeHee 15 uctounukoB). OO0sA3aTEIbHO NPUCYTCTBUE HCTOYHUKOB,
OIMyOJIMKOBAaHHBIX B TeYeHHUE mocienanx 10-X et u 3apyOeKHbIX UCTOYHUKOB, a TAKXKE
crangaptoB, 'OCToB npodeccOHANIbHON eI TETLHOCTH.

Hpunosxcenua (no neobxooumocmu). IIpUIOKEHUS SBISIOTCS CAMOCTOSITEIBHOMN
YaCThIO OTYETA. B MPUIIOKEHUSIX TOMEIIAIOT MaTEPUa, JOTOJHSIIOIINNA OCHOBHOM TEKCT.
[TpunoxxeHus MU MOT'YT OBITh:
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rpaduku, 1MarpaMmsl;
TabauIEl OobIoro opmara,
JTaHHBIE 00CIeIOBAHUS OPTaHU3alNK, CTATUCTUYECKUE TaHHBIC,
doTorpadun, Texuuueckue (MporeccyanbHble) JOKYMEHThI W/UIU UX (parMeHThl, a TAaKKe
TEKCThI (KOJIbI TIPOTPaMM), KOTOPBIE MO Pa3HbIM MPUYUHAM HE MOTYT OBITh MOMEIIEHHI B
OTYeT U T.1.
Ogopmaenue mexcmosozo mamepuana (I'OCT 7.0.11 — 2011)
. OTuer MOKEeH OBITH BBIMOJHEH MEYaTHBIM CIIOCOOOM C MCIOJIb30BAaHWEM KOMIIbIOTEpa U
NpUHTEpa Ha OJTHOW CTOpoHe Oenoit Oymaru gopmara A 4 (210x297 mm).
. Ions: ¢ neBoii cTOpoHHI - 25 MM; ¢ npaBoii - 10 MM; B BepxHel yacTu - 20 MM; B HIDKHEH -
20 mm.
. Tun mpudra: Times New Roman Cyr. llIpudt ocHOBHOTO TeKcTa: OOBIYHBIH, pa3Mep 14 mT.
[pudt 3aronoBkoB pasnenoB (riaaB): MOayKUpHBIM, pasmep 16 nt. [lpudt 3aronoBkon
MO/APa3/AeyioB: MONYKUPHBIH, pasmep 14 nr. l[Ber mpudra M0KEH OBITH YEPHBIM.
MeXCUMBOJIBHBIM HMHTEpBa — OOBIYHBIN. MEXCTPOUHBIM HHTEPBAI — TMOJYTOPHBIM.
AG3arnbriil orerym — 1,25 cwm.
. CTpaHuIbl AOJKHBI OBITH MPOHYMEPOBaHBI. [IOPSIKOBBINT HOMEP CTAaBUTCS B CepelMHE
BepxHero moJis. [lepBoii cTpaHuIiell cuuTaeTCs TUTYJIBLHBIN JIUCT, HO HOMEP CTPAHUIILI Ha
HEM HE MPOCTABJISCTCS.
. I'maBbl UMEIOT CKBO3HYI0 HyMepalMI0 B Ipejernax oTdyeTa U 0003HAYATCs apabCKUMHU
muppamu. B KoHIe 3aro10BKka TOYKAa He CTABUTCS. ECiM 3aroJloBOK COCTOUT M3 JIBYX
OpEeMIOKEHNH, UX pa3nesaroT Touykod. IlepeHochl C€JI0B B 3arojioBKax He
AOMYCKAKTCH.
. Homep nogpazaena (maparpacda) BkiirouaeT Homep pasnena (TJaaBbl) U MOPSIKOBBIA HOMED
nojapaszena (maparpada), pazaenenasie Toukoit. [Ipumep — 1.1, 1.2 u T.1.
. Kaxnas rnaBa oryeTa HAUMHAETCA C HOBOW CTPAHUIIBI.
. Hammucanusiit 1 0oopMIICHHBIN B COOTBETCTBHH C TPEOOBAHUAMHU OTYET 00YUYaAOIIHIACS
perucTpupyet Ha kadenape.

8. Y4eOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE O00ecTieYeHHe MPAKTHKHU

8.1 OcHoBHas TUTEpPaTypa

1. Bopsynos, C. B. f3biku nporpammupoBanus. Python: pemenue cnoxxHbIx 3a1a4 :
yaebHoe ocodue miis By30B / C. B. bop3ynos, C. 1. Kypraimmna. — 2-e u3z., crep. — CaHKT-
[letepbypr : Jlams, 2026. — 192 c¢. — ISBN 978-5-507-51226-3. — Texcr :
ANEeKTpOHHBIN //  Jlame @ amekTpoHHO-OmMOmmorewyHas  cucrema. —  URL:
https://e.lanbook.com/book/508367 (mara obpamenus: 22.08.2025). — Pexum moctyma:
I aBTOPH3. MOJIb30BATEIICH.

2. Sunes, B. B. JavaScript. KpeatuBHoe nporpamMMupoBanue : yaeOHOE Tocooue ms
By30B / B. B. flnnieB. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2024. — 232 c. —
ISBN 978-5-507-49267-1. — Texcr : anekTpoHHbI# // JIaHb : 5MEeKTpOHHO-O0MOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/383837 (mata obpamenus: 22.08.2025). —
Pexxum mocryna: mist aBTOpU3. OJIB30BaTEIIEH.

3. Troxaues, H. A. C#. OcHoBBI iporpamMmmupoBanus : yaeOHoe mocodue mist CIIO /
H. A. Twokaues, B. I'. Xne6octpoeB. — 4-e u3a., crep. — Cankrt-IletepOypr : Jlans, 2025.
— 272 ¢. — ISBN 978-5-507-50654-5. — Tekct : amekTpoHHbIH // JIaHb : 3IEKTPOHHO-
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oubroreunas cucremMa. — URL: https://e.lanbook.com/book/452021 (mara oOpamieHus:
22.08.2025). — Pexxum mocTyna: Iy aBTOPHU3. TOJIb30BaTEIICH.
8.2 JlonosiHUTeIBbHAS JIUTEPATYypA

1. Tropun, 1. B. BeruucnurenpHas TeXHUKa 1 HHPopMalunoHHble TexHojoruu / 1. B.
Tiopun. — 3-e usn., crep. — Caunkr-IletepOypr : Jlans, 2024. — 336 c. — ISBN 978-5-
507-47314-4. — TexcT : 37eKTpOHHBIN // JIaHb : 31EKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/359855 (mata oOpamenus: 22.08.2025). — Pexum
JOCTYTIA: JUIsl aBTOpU3. Tosib3oBareneid. Kapmunckuit A. M., A.T.H., 1.3.H., ipod., UepHUKOB
b. B., a.1.H., go11., npod.

2. MuTtsikoB, E. C. UckycCTBEHHBI MHTE/UIEKT U MalllMHHOE OOydeHue : ydeOHoe

nocobue s By3oB / E. C. Murskos, A. I'. llImenesa, A. U. Jlanpiaun. — 2-¢ u3a., crep.
— Camnkrt-Iletepoypr : Jlawp, 2026. — 252 c. — ISBN 978-5-507-51198-3. — TekcrT :
ANEeKTpOHHBIN //  Jlaub  :  »JekTpoHHO-OMOMMoTeunas  cucrema. —  URL:

https://e.lanbook.com/book/507451 (nara obOpamenus: 22.08.2025). — Pexxum nmoctyma:
JUISL aBTOPU3. I10JIb30BATEIIEH.
3. Boink, B. K. bazbl nannsix. [IpoektupoBanue, mporpaMMupoBaHue, yIpaBieHUE U

aIMUHHUCTpUpOBaHue : yueOHuk s By30B / B. K. Boak. — 5-e uszn., crep. — CaHkr-
[Terepoypr : Jlamp, 2025. — 244 c¢. — ISBN 978-5-507-53648-1. — Tekcr :
ANEKTpOHHBIN //  Jlamb  :  3JekTpoHHO-OMOMMoreunas  cucrema. —  URL:

https://e.lanbook.com/book/493991 (mara obOparmienus: 22.08.2025). — Pexxum moctyma:
JUTSL aBTOPU3. TTOJIb30BATEIIEH.

4, banmanos, A. H. Co3nanue mupoBbIX SKOCUCTEM : ydeOHOE 1mocobue Jjis By30B /
A. H. bananoB. — Cankr-IlerepOypr : Jlans, 2024. — 480 c. — ISBN 978-5-507-49668-
6. — Texkcr : anexTpoHHBIH // Jlanb : »nekTpoHHO-OMOMUMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/428036 (mara obOparuenus: 22.08.2025). — Pexxum moctyma:
IUJIL aBTOPU3. MOJIb30BATEIICH.

5. Munakos, 1. A. Dxonomuka npeanpusituii AIIK / . A. MunakoB. — 3-¢ u3j.,
nepepad. u gon. — Cankr-IlerepOypr : Jlans, 2023. — 272 c. — ISBN 978-5-507-46081-
6. — Texkcr : amexTpoHHBIH // Jlanb : 3nekTpoHHO-OMOMMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/327161 (mara obOparnenus: 22.08.2025). — Pexxum mocTyma:
JUJT aBTOPH3. MOJIb30BATEIICH.

8.3 IlporpammHoe obecnieuenue u IHTepHeT-pecypehbl

Tabdauna 5
IlepeyeHb MPOrpaMMHOro obecneyeHust
Ne HoBaHue pa3jesia NPaKTHUKH [aMMEHOBAaHUE Tun ABTOp I'on
/1 NPOrpamMMBbl MPOrpaMMBel pa3paboTKu
1. (OcHoBHOM 3Tamn: icrosoft Word  [ekcToBbIit Microsoft 2016
pa3paboTKa MPOrpaMMbl penaKkTop
MPaKTUKA
2. |Pabora ¢ Hay4HOH Microsoft  (TekcToBbIit Microsoft 2016
Word pEemaKTop
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muTepatypoii, ooocHoBanue| Microsoft CereBas | Microsoft 2016

AKTYaJIbHOCTH TPAKTUKH, Windows | omepanuonHas
(opMynHpoBaHUE LETU U Server cucTema
33124 MPAKTUKH.

3. [MoaroroBka MaTepuaioB Microsoft  TekcroBebrii Microsoft 2016
IS OTYeTA. Word penaKTop

4. BaxIIOYUTEIBHBIN Tal: icrosoft Word  [ekcToBbIit Microsoft 2016
3aBepIICHHUE paOOTHI HAJI peaaKTop

OTYETOM, KOHCYIIbTAIlUU C
pykoBoauTENEM, TopaboTKa
0TYeTa, MOATOTOBKA K
3aIUTe

OTCYeTa.
HNuTepHeT-pecypesnl:

1. DnexTpOHHBIH  apXWB  C OTKPBITBIM  JOCTYIIOM JUIS  HAy4YHBIX  CTaTel
U TIpenpuHTOB (oHJIaiH-Xpanwiuie [lona 'mcHcnapra HayYHBIX JaHHBIX arXiv 110 (QU3UKH,
MaTEMaTUKHU, KOMIBIOTEPHBIM  HaykaM, acTpoHomuu, Owuonorum). —  URL:
https://arxiv.org/abs/2311.12351 (OTKpBITHII AOCTYII)

2. Holistic Al. Ilnatdopma ympaBieHUss HCKYCCTBEHHBIM MHTEIUIEKTOM JJIs
pa3pabOTYMKOB W KOMITAHWH,  BHEAPSAIOIMMUX W Macirabupoatb M.
https://www.holisticai.com/blog/from-transformer-architecture-to-prompt-engineering
(OTKPBITBIN JOCTYT)

3. Google MammunaHoe oOyueHue s oOpa3oBaHus (06a30BbIE  KYpCHI)
https://developers.google.com/machine-learning/gan/generative?hl=ru(oTKpsIThIi JOCTYII)

4. MynbpTUMOJATBHOE ri1y0oKoe o0yueHune (xypc). https://slds-
Imu.github.io/seminar_multimodal_dl/c02-00-multimodal.html(oTkpsiThIii qOCTYIT)

5. Ilnmardopma ¢ mHCTpyMEeHTaMHU pPa3pabOTKH MPUIIOKEHUNH C HCIOIH30BAHUEM
MaIlTHHHOTO o0yueHus (myOmuKaIumn)
https://paperswithcode.com/methods/category/generative-models(oTkpsIThIii 1OCTYII)

6. Owunaitn-menua-mnatgopma Data Science, wmammHHOro o60yuenus u WU
https://towardsdatascience.com/deep-generative-models-25ab2821afd3(oTkpsIThIii
JOCTYII)

7. Hayunas snektponHast oubmuoreka Elibrary. — Dekrponnsiit pecypce. — Pexum
nocryma: https://elibrary.ru/authors.asp (OTKpBITBII TOCTYTI)

8. bubmuorpaduueckas u pedeparuBHas 6a3a Scopus. — DIEKTPOHHBIN pecypc. —
Pexwum moctyna: https://www.Scopus.com (OTKpBITBIN JOCTYIT)

8.4 MarepuaJjnbl koHpepeHunii A/A

1. Marepuanst konpepennun IEEE International Conference on Data Mining
(ICDM). — URL.: https://dblp.uni-trier.de/db/conf/icdm/index.html u np.

2. Anpeng Wu, Haoxuan Li, Chunyuan Zheng, Kun Kuang, and Kun Zhang. 2025.
Classifying Treatment Responders: Bounds and Algorithms. In Proceedings of the 31st
ACM SIGKDD Conference on Knowledge Discovery and Data Mining V.1 (KDD ’25),
August 3-7, 2025, Toronto, ON, Canada. ACM, New York, NY, USA, 12 pages.
https://doi.org/10.1145/3690624.3709191. — URL:
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https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D1%8B%D1%82%D1%8B%D0%B9_%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%BF%D1%80%D0%B8%D0%BD%D1%82
https://arxiv.org/abs/2311.12351
https://www.holisticai.com/blog/from-transformer-architecture-to-prompt-engineering
https://developers.google.com/machine-learning/gan/generative?hl=ru
https://slds-lmu.github.io/seminar_multimodal_dl/c02-00-multimodal.html
https://slds-lmu.github.io/seminar_multimodal_dl/c02-00-multimodal.html
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://paperswithcode.com/methods/category/generative-models
https://towardsdatascience.com/deep-generative-models-25ab2821afd3
https://elibrary.ru/authors.asp
https://www.scopus.com/

https://dl.acm.org/doi/pdf/10.1145/3690624.3709191

3. Choosing the number of factors in factor analysis with incomplete data via a novel
hierarchical Bayesian information criterion. Adv. Data Anal. Classif. 19(1): 209-235 (2025)
— URL.: https://link.springer.com/article/10.1007/s11634-024-00582-w

4. Jianhua Zhao, Changchun Shang, Shulan Li, Ling Xin, Philip L. H. Yu:

5. Mina Dalirrooyfard, Konstantin Makarychev, Slobodan Mitrovi¢ Pruned Pivot:
Correlation Clustering Algorithm for Dynamic, Parallel, and Local Computation Models //
Proceedings of the 41 st International Conference on Machine Learning, Vienna, Austria.
PMLR 235, 2024. — PP. — URL.: https://openreview.net/pdf?id=saP7s0ZgYE

6. Marepuansl konpepenunu ACM SIGKDD Conference on Knowledge Discovery
and Data Mining (KDD). — URL.: https://dblp.uni-trier.de/db/conf/kdd/index.htmi

7. Marepuansl kondepenuuu Conference on Empirical Methods in Natural
Language Processing (EMNLP). — URL.: https://dblp.uni-trier.de/db/conf/emnlp/index.htmi

8. Marepuansl konpepenuuu Conference on Neural Information Processing
Systems (NeurlPS). — URL.: https://dblp.uni-trier.de/db/conf/nips/index.html

9. Marepuainsl koudepenuu European Conference on Computer Vision (ECCV).
— URL.: https://dblp.uni-trier.de/db/conf/emnlp/index.html

10. Marepuansl koudepennuu International Conference on Machine Learning
(ICML). — URL https://dblp.uni-trier.de/db/conf/icml/index.html

Q. MarepuajbHO-TeXHUYECKOE O0ecriedeHrne NPAKTUKH

MarepualibHO-TeXHHUECKOe 00ecTieueHne MPAKTUKUA OMPEIEsIeTCs] BO3MOKHOCTIMHU
OpraHuzaiu M JOJDKHO COOTBETCTBOBATH COBPEMEHHOMY COCTOSHHUIO —OTpacid |
OCHAILIEHUIO BBIYMCIUTENBHOW TEXHUKOW M MPOTPAMMHOTO 0OECTIeUeHUs.

Nudpactpykrypa s peanuzanuu 06a30BOro OJioka IO TIYOOKOMY U
MAaIlIMHHOMY OOY4Y€HWI0O TIpU TOJATOTOBKM  0OakajaBpOB BKIIOYAET  ammnapaTHOe
o0OpyZOBaHNE M CIENUATU3UPOBAHHOE IMPOTPAMMHOE OOECIeYeHHe ISl BBIMOTHEHUS
BBICOKOIIPOM3BOUTEIBHBIX BBHIYMCICHUM, M TO3BOJISIET UCIOJB30BaTh (HPEHMBOPKU IS
pa3paboOTKK W Pa3BEPTHIBAHUS MOJCIECH TIIYOOKHX HEUPOHHBIX CeTel, MHCTPYMEHTHI
yIpaBiICHUs JaHHBIMU IS 00OpaOOTKM M XpaHEHMs JaHHBIX, OOJadHbIC IUIAT(HOPMEI,
nepudepuitHpie YCTPOMCTBA U TATYUKH JUISI CO3/IaHUS CUCTEM UCKYCCTBEHHOTO MHTEIUICKTa
B arpoNpOMBIIIJIEHHOM KOMIUIEKCE, YTO oOecreurnBaeT (OpPMHPOBAHUE MPAKTHICCKUX
HAaBBIKOB M KOMIIETEHIIMHA Yy O0OyYaromuxcs, HEOOXOIUMBIX B MpodhecCHOHATHHON
TESITEHHOCTH B c(pepe NCKYCCTBEHHOTO MHTEJUICKTA M aHAIIN3a TaHHBIX.

AmnmnapaTHas 4acTu UHQPACTPYKTYPHI MTO3BOJISIET PEIIUTH 3aa49H:

- o0ecrieuyeHus1 BICOKOMTPOU3BOAUTEIBHBIX BBIYUCICHUN NI 00pabOTKHU OOIBIIIX
00BEMOB JaHHBIX ¥ TPEHUPOBKU MOJICIICH MAITUHHOTO O0YyYCHHUS,;

- pa3BEPTHIBAHUS CTICIMATIM3UPOBAHHBIX CEPBEPOB U 001auHBIX cepBUCOB st GPU-
BBIYHCIICHUN W PacTIpe/IeICHHBIX Pacu€TOB;

- OpraHM3alui XPaHWJIUII JAHHBIX C BBICOKOW IMPOMYCKHOW CIMOCOOHOCTBIO U
MaciITabupyeMOoCThIO;

- o0ecrneunTh BO3MOKHOCTh MapajuiebHOW 00pabOoTKU OO0JbIINX 00BbEMOB TaHHBIX
32 CUET BBICOKOTPOU3BOJIUTEIBHBIX CEPBEPOB M BBIUUCIUTENHHBIX KIACTE-POB, YTO
MO3BOJISIET MaclITAOUPOBaTh 00yUYEeHUE MOJIETIEH.

[IpoBenenue yueOHbIX 3aHATUHN (IPAKTUYECKUX U JTA0OPATOPHBIX), KYPCOBBIX pabOT
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U TPOEKTOB paboT, MPOEKTHOM JEATETbHOCTH, MO OJIOKaM AMCHMIUIMH TIIy-00KOTO
oOydeHHMs €  HCHOJb30BAaHMEM  allapaTHbBIX  CPEACTB  MOAJNEPKKUA  BBICOKO-
MIPOU3BOJIUTEIBHBIX BBIUMCICHUN KOMIIBIOTEPHBIX KIACCOB U JIA0OpaTOpUU HCKYC-
CTBEHHOI'0 MHTEIJIEKTA, BKIIOYAs:

1. 17 npodeccuonanbHbix padbouyux cTaHUui c mnpoueccopamu Intel 19 u rpa-
¢uueckumu yckoputensimu NVIDIA GeForce RTX 4090 128 I'b onepartuBHoit namsitu, 1
Tb SSD nHakonurenein

2. CepBepHoe 000py10BaHUE:

- 2 MOZyJIl C CYMMAapHBIM KOJIMYECTBOM 772 IIOTOKOB;

- 262 I'b oneparuBHoii namsty, 87 Th SSD xpanunuiia;

- BricokonpousBoauTenbhblie npoueccopsl Intel Xeon Gold u Platinum;

BreruncnurensHseiil knactep Ha 6aze NVIDIA H100;

- 7168 I'b onepaTuBHON MaMSATH;

- 110 npousBoauTenbHbIX s1ep, 220 BICOKOAD(HEKTUBHBIX TOTOKOB;

- 400 I'b Bugeonamstu, 84480 anep CUDA;

- 72 Th BBICOKOCKOPOCTHOI'O XpaHUIUIIA;

- 10 I'Out ceth ¢ pe3epBUPOBAHUECM.

[Iporpammuast yacTb HHPPACTPYKTYPHI BKIIOUALT:

- DKOCHUCTEMY HWHCTPYMEHTOB pa3paboTku u aHanu3a pgaHHbix (Python, R
TensorFlow, PyTorch);

- OubnoTeku u PpperMBOpKH i r1yOokoro ooydeHus u Al-pazpaboTku;

- IHCTPYMEHTBI BU3yaIU3alMi 1 MOHUTOPUHTA IPOU3BOAUTEILHOCTH MOAE-JIEH.

[IpoBenenne yueOHBIX 3aHATHI (TPAKTUYECKUX U TAOOPATOPHBIX), KYPCOBBIX paboT
U POEKTOB padOT, MPOEKTHOM IEATETLHOCTH, IO 0JI0KaM JUCIUIUINH IIyOOKOT0 00ydeHHUs
OCYLIECTBIIIETCS ~ C  HCHOJb30BAHUEM  MPOrPAMMHBIX  CPEACTB  MOJJIEPKKH
BBICOKOIIPOM3BOUTENBHBIX BBIYMCICHUM KOMIIBIOTEPHBIX KJIacCOB M JabopaTopuu
UCKYCCTBEHHOTO HWHTEJIEKTa KIACCOB, BKIIOYAIOMIMX TMOMYJApHbIE (HPEHMBOPKHU
TensorFlow, PyTorch, Keras u MXNet. OTu HHCTpYMEHTBI PEIOCTABIISIOT OMOJIMOTEKH 1
API nns pa3paGoTKu, TPEHUPOBKH M pa3BEPTHIBAHUS MOJIEICH TIIyOOKOTO 00yUYeHHs.

Kpome Toro, cnenuanuszupoBanHoe [IO BkitouaeT MHCTpYMEHTHI 3(PGEKTUBHOTO
yIpaBicHusl OOJBIIMMHA OOBEMaMH JaHHBIX, Takue kak Hadoop um Spark, a Taxke
BcriomorarensHoe T10: Jupyter, Open Source Computer Vision Library (OpenCV), Visual
Studio Code (VS Code), Anaconda, GitFlic, Scanex image processor, QGIS,
Anilogic,Scikit-learn, Theano, Apache MXNet, Apache Hadoop, Apache Spark, Apache
Airflow, Apache NiFi, Caffe, ONNX (Open Neural Network Exchange), Chainer, Fast.ai,
Microsoft Cognitive Toolkit (CNTK), PaddlePaddle, Hugging Face Transformers,
Deeplearning4j, ML.NET, XGBoost (eXtreme Gradient Boosting),Dask Rasa, DeepSpeed,
MLflow, Ray, Optuna,PCL (Point Cloud Library), ROS (Robot Operating System),
EViews, Stata/IC, Statistica 6 Ru, Mathcad Express, Apache Kafka, Wolfram Mathematica,
Google Colaboratory, Qt Creator, Qt Desighner, PostgreSQL, MySQL, Microsoft SQL
Server, MongoDB.

B yueOHOM mporecce wucmoiib3yeTcs UH(PpacTpykTypa Yy4eOHO-HAyUHBIX Jia-
ooparopuit llentpa «IIpoekTHblii HHCTUTYT uU@poBoil Tpanchopmammu AIIK», ne-
ATEJIbHOCTh KOTOPOTO IOCTPOCHA Ha MPUHIUIIAX CUHEPTHM MEXKIY aKaJeMUYECKU-MU
3HAHUSIMH U PEaJbHbIMU MOTPEOHOCTSMH arpoNpPOMBIILICHHOr0 KoMiuiekca. CTpaTrerus
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CoNouhrwinpRk

HampaBlieHa Ha CO3JaHHE YCTOMYMBON SKOCHUCTEMBI, TJIE€ CTYACHTHI, Ipe-TMoAaBaTeNd U
Ou3Hec-MapTHEPBI COBMECTHO pa3padaThIBAIOT PEUICHUS s MU(PPO-BU3ALHMHA OTPACIH,
ucnoiib3yst R&D-HanpaBieHus Kak OCHOBY JJIsE 00pa30BaTeib-HbIX MOAYJIEH U KEHCOB:

1. loT-naGoparopusi: TeCTUpOBAaHUE 3AIIMILIEHHBIX KAHAJIOB YIPAaBJICHUS ar-po-
JaTYMKaMH ¥ aBTOMaTu3upoBaHHbIMU cucTeMamu (IPv6, 5G).

2. JlabopaTopusi OOJBIIMX JAHHBIX: pa3padOTKa METOAMK KOHTPOJIS Kade-CcTBa U
npeo0pabOTKU UCXOIHBIX TAHHBIX.

3. JlaGopatopus 1MGPOBBIX IBOMHUKOB: MOJEIMPOBAHME BUPTYAJIbHBIX ar-po-
00BEKTOB C OIIEHKOW HaJIEKHOCTU U OTKa30yCTOMUUBOCTH.

4. Jlaboparopuss 'MC u [A33: amanrtanus reonpoCTpaHCTBEHHBIX MIATHOPM MOJ
TOYHOE 3eMJIe/IeIInE.

5. Jlaboparopusi mHGOpPMAIIMOHHONW OE€30MAaCHOCTH: ayauT W meHTecT arpo-UT-
CHCTEM.

6. Jlabopatopust OMo—HMHPOPMATUKHU: 00padOTKa U CTPYKTYpUPOBaAHUE OHO-aHHBIX.

7. JlabopaTtopwus u(pOBBIX MTPOAYKTOB: MPOTOTHIHPOBaHue nHTEepdeiicoB u API s
arpo-perIeHui.

8. Jlaboparopuss M B AIIK: Bepudukamus u ceprudukainus orpacieBbix M-
MOJIEJIEN.

10. KpwuTepuu oueHKH yMeHH, HABBIKOB (B TOM YHCJIe U 3asiBJIEHHbIX

KOMIIETEHIUi1)

Texkymas arrecTauus Mo pas3jeiam NPaKkTHKU

Texymas arTecTaius IPOBOJUTCS MO CIEAYIOIUM KOHTPOIBHBIM BOIIPOCAM:
CtpykTyphl 1 MOjienH 0a3 JTaHHBIX.

[IpoexTupoBaHue CTPYKTYPhI Oa3bl TaHHBIX.

Cosnanune 0a3bl JaHHBIX.

CtpykTypa ynpaBieHUs COBPEMEHHBIM IIPENPUITHEM.

ApXUTEKTypa OpeAIpUsTHS.

Onucanue OU3HEC-TIPOIIECCOB OPTaHU3AIINH.

busnec-apxuTekTypa npeanpusTus.

Nudopmarmonnsie Texnonoruu B ATIK.

Cny>x0bI 1 0T/EIBI, 0OecTieunBatoiye GyHKIIMOHUPOBaAaHNUE MHPOPMAITMOHHBIX
TEXHOJIOTUW U aBTOMATH3aIUI0 OU3HEC-TIPOIIECCOB.

10. AnmapartHoe obecnieueHre GyHKITMOHUPOBAHUS HH(POPMAITMOHHBIX TEXHOJIOTHHA.
11.TIporpamMmmuOe obecnieueHre GyHKIIMOHUPOBAHUS MHPOPMAITMOHHBIX TEXHOJIOTHIL.

Kpurepuu ouenku:

- OIICHKa «OTJUYHO» CTABUTCS, €CIU CTYJIEHT OTBETHJI Ha BOMPOCHI MPABHIBHO,
mpuBeACH 0030p COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTUW U  DAJICKTPOHHBIX
nH(OPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB, BEIBOIBI 00OCHOBAHBI.

- OLIEHKAa «XOPOII0» CTABUTCA, €CJIM CTYJAEHT OTBETHJ Ha BOMPOCHI MPABUILHO, HO
MMEIOTCS OTAEIbHBIC JIOTUYECKUE HECOOTBETCTBYS B U3JI0KEHUN MaTEpHaa;

- OIICHKAa «YAOBJETBOPHUTEIbHO» CTABUTCS, €CJIN CTYJACHT OTBETHJI HAa BOIPOCHI HE
B TIONMHOW Mepe, 0e3 ydyeTa TEePMHUHOJIOTMYECKOW COCTABIISIIONICH IS MPUKIaTHON
MH(POPMATUKU U YIKOHOMHUKH;

- OIICHKA «HEYA0BJIETBOPUTEIbHOY» CTABUTCS, €CJIA CTYJACHT HE OTBETHJI, HE IOHUMAET
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CYLIHOCTb BONpOCa, HE pa30upaeTcs B pelIeHUH NPUKIAIHbIX 3a/1a4.

3ananus

3amanue 1. Jlath oOLIyr0 XapaKTEpPUCTHUKY JAESATEIbHOCTU MPEANpUATHS: BUI U
npouiib AESITENBHOCTH, MAacIiTad NPEeanpUsTHs; COCTaB MOAPA3ICICHHI; OCHOBHBIC
CILy’KOBI; CTPYKTYypa yNpaBieHUs NPEATPUITHEM.

3ananue 2. Cnenath aHaau3 GUHAHCOBO-XO3SIUCTBEHHOM N€ATEIbHOCTH IPEANPUATHSA,
MCIIOJIb30BaHUS PA3IMUHBIX pecypcoB ((PMHAHCOBBIX, KaJAPOBBIX, TEXHUUECKHUX U Ap.).

3amanue 3. M3yuuTh Hay4yHyl0 JUTEpaTypy M 3JIEKTPOHHbIE HH(YOPMALUOHHO-
oOpa3oBaTeIbHbIE PECYPCHI O HACTPOUKE MHPOPMALIMOHHON CUCTEMBI.

3ananue 4. OTMETUTH CIy’)KObl M OTHENbI, oOecreunBaromire (pyHKIIMOHUPOBAHUE
UH(GOPMALIMOHHBIX TEXHOJOTHIM U aBTOMATHU3aI[UI0 OU3HEC-TIPOIIECCOB.

3amanue 5. JlaTh aHanu3 MHGOPMALMOHHON CHUCTEMBbI MPEANPUATHSA: OCHOBHbBIE
UH(GOpPMAIIMOHHBIE OOBEKTHI U TOTOKU JTAHHBIX.

3ananue 6. Jlath oOiiee onucaHue MHOOPMAIMOHHBIX TEXHOJOTHUH B BBISBICHHBIX
MH(GOPMAIIMOHHBIX CUCTEMAX.

3amanue 7. [ate omnucaHwe anmaparHoro oOecredeHus (PyHKIHMOHUPOBAHUS
MH(GOPMAIIMOHHBIX TEXHOJIOTHl.
3ananue 8. JlaTh onucaHue UCIOIB3YEMBIX TPOTPAMMHBIX CPEJICTB.

3amanue 9. OTMeTuTh (QYHKIMU ATMUHUCTPUPOBAHHUSA, OpPraHU3AIMM, XPAHEHUS
uH(dOpMaINH, 3a1TUTE HHGOPMAITUH.
3aganue 10. Ycranoska u Hactpoiika Microsoft SQL Server. 3aganue 11. YcTaHoBka u
Hactporika Postgre SQL.
3amanue 12. YcranoBka u HacTtpoitka Mongo DB. 3ananue 13. YcTaHoBka u HacTpoiika
mtro3a OC Linux.
3ananue 14. YcraHoBKka 1 HacTpolika cepBepa npuiioxkeHui. 3aganue 15. YcraHoBka u
HACTpoOKa cepBepa 0a3 maHHbIX. 3ajganue 16. PazpaboTka 6a3pl JaHHBIX.
3amanue 17. O600ITUTH MOTYYECHHYIO HHPOPMAIIHIO.
3amanue 18. [ToAroToBUTH OTYET IO pe3ysIbTaTaM BHITIOJIHEHUS 3aaaHuit 1-17.

Kpurtepun ouenxku:

[1o uToraM BBITIOTHEHHBIX 33JJaHUN BHICTABIISIETCS] OIICHKA:

- OIICHKA «OTJMYHO» CTaBUTCS, €CIH 1e]b U 337]a4H TPAKTUKH CHOPMYITHPOBAHBI
B COOTBETCTBHM C HEOOXOAMMBIMU TpeOoBaHusMH. [IpoBeneHHBIH 0030p JIUTEpaTyphl U
AJIEKTPOHHBIE MH(POPMAIIMOHHO-00pa30BaTEIbHbIE PECYPChl U3I0KEHBI JIOTMUECKU BEPHO,
BBIBOJIbI 000CHOBaHbI. OTUeT 0(OPMIIEH B COOTBETCTBUU C TPPeOOBaHUAMHU O(OPMIICHUS
pabor.

- OILICHKa «XOPOLIO» CTABUTCSA, €CJIM LEb U 3a/1a4d MPAKTUKU CHOPMYJIUPOBAHbBI B
COOTBETCTBHHM C HEOOXOAMMBIMU TpeOoBaHUSAMU. VIMEIOTCS OTAETbHBIE JIOTUYECKHUE
HECOOTBETCTBHSI B M3JIOKEHUHM Martepuana, B O(OpMIEHHH oOTyeTa HaOIIOJAr0TCs
OTJEJIbHbIE HETOYETHI;

- OLICHKA «YA0BJETBOPHUTEJIbHO0Y» CTABUTCS, €CJIM U3JIaraéMblil B OTUETE MaTepua
HE B IIOJIHOI Mepe COOTBETCTBYET TEME HCCIIEIOBAHUS, 3aJa4H IIPAKTUKU CPOPMYIHUPOBAHBI
0e3 ydeTa TEPMUHOJOTMYECKON COCTABJISIOMICH [Js OPUKIAAHON WH(GOPMATUKU U
SKOHOMHUKU;

- OLICHKa «HEYAOBJETBOPHUTEJNbHO» CTABUTCS, €CIM CTYIAEHTOM IPEACTABICH
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OTYET, HE COOTBETCTBYIOIIUN TPEOOBAHUAM, YCTAHOBIICHHBIM MPOrPAMMOM MTPAKTUKHU.
IIpoMexyTouHasi aTTecTAlMS M0 MPAKTHKE

3a4er ¢ OLICHKOMH, MoIyyaeT 00yJyarouuics, IpoIe i IPaKTUKY, BEIIIUN THEBHUK
MPaKTUKU, UMEIOITUN OTYET CO BCEMU OTMETKaMU O BHITIOJIHCHUHU.

[IpomexyTouHasi arrecTanusi MO MPaKTHUKE MPOXOAUT B BHUJAE 3aIIUThl OTYETA O
MPOXOXKACHUU MPAKTUKHU. J[J1s1 BhIXO/JA HA 3alIUTYy CTYICHT MOMHUMO OTYETa O MPaKTHKE
JOJDKEH TIOATOTOBUTH Mpe3eHTalui0 U gokiaa. Cralasl pe3eHTaIluu TOJKHBI COJIepKaTh
WUTIOCTPATUBHBIA MaTepuall K JIOKJIaay CTylaeHTa. Jlokmanm gemaeTcs 1o Teme
HCCIIeIOBAHUSI, BHITIOJIHEHHOTO B X0J1€ TPOXOXkKACHUS NMpakTuku. Ha crnalabl npeseHTanuu
HEJb3sl BBIHOCUTh TEKCT B 00BEME, MPEBBINIAIOIIEM OJHO MPOCTOEe TpeayioxeHue. Ha
claiifibl TPE3CHTAIMM BBIHOCSTCA CXEMbI, JAHArpaMMbl, PUCYHKH U TpaduKu, a TaKxKe
dbparmenTsl Tabnui. Crnaiibl Ipe3eHTalNU JTO0HKHBI ObITh MPOHYMEPOBAHbI. 3arjlaBHBIN
claiifi mpe3eHTaluH JOJKEH COJepKaTh Ha3BaHUE YHUBEPCUTETA, Ha3BaHHE OOBEKTa
HCCJICJOBAaHUS, Ha3BaHWe TeMaTuku wucciaenoBanusa, PUO pgoxmagumka. Ha moximan
OTBOJUTCS 5-7 MUHYT U 3-5 MUHYT Ha OTBETHI Ha BOMPOCHI, HO HEe Oosee 10 MUHYT Ha Bce
BBICTYTUJICHUE.

CryneHThl, HE BBHITIOJHHMBIIKE MPOrPAaMMbl MPAKTUK IO YBAKUTEIBHOW MPUYHUHE,
HAIPaBJISIOTCS Ha MPAKTUKY BTOPUYHO, B CBOOOJHOE OT yueObl BpeMs, JUOO MpaKTHUKa
MEPEHOCUTCS Ha CIEIYIONTUN o/l ¢ 0(popMIIEHHEM COOTBETCTBYIOIIETO MPUKa3a.

CryneHThl, He BBITIOJHUBIIHIE MPOTPAMMBI TTPAKTUK 0€3 YBAXKUTEILHON IPUIYHHBI, WU
MOJIYYUBIIIME OTPHUIIATEIIBHYIO OIIEHKY OTUYHCISIOTCS U3 YHHMBEPCUTETAa KaK HMEIOINe
aKaJIeMUYECKYIO 3aJJ0JDKEHHOCTh B TIOPSJIKE, TIPEAYCMOTPEHHOM Y CTaBOM Y HUBEPCHUTETA.
[TpomeXyTOUHBIN KOHTPOJIB MO MPAKTUKE — 3a4€T C OIICHKOM.

Kputepuu oueHuBaHus pe3yibTaTOB 00y4eHUsI
Kpurepuu onenku:
YcneBaeMocTh cTyieHTa orleHuBaeTcs B 0amiax ot 0 mo 100. MakcuMainbHas olieHKa
3HAHUHN TIPOBOJIUTCS TIO CISTYIOITUM KPUTECPUSIM:
Brimonnenue 3aganuii npaktuku — 40 6asios;
Benenne nuesnnka — 20 0ajios;
[TpomexyTOUHBIN KOHTPOJIB (3a4eT C omeHKoi) — 40 6ayuos.

CooTBeTcTBHE OQTBHOW OIICHKH OOIICHPUHATON 4-X OalIbHOM INKaje OIECHOK

MIPUBEJICHO B Tabmuue 7.

TabOnuma 7
CooTBeTcTBHE OAIIbHBIX OLIEHOK 110 4-X OaJUILHOM IIIKaJIe

bajbHasi onieHKa Ounenka no 4x0a/JIbHOM IIKAaJIe
0-59 HeynosneTBopuTensHO - 2
60-69 Y 10BIETBOPUTENHHO - 3
70-89 Xoporio — 4
90-100 OtanyHo - 5

TabOaura 8

Onenxa | Kpurepun oneHuBaHHusA |

77



OIICHKY «OTJIMYHO» 3aCTy>KHUBA€T CTYJCHT, OCBOMBIINN 3HAHUS,
Boicokuunii  [yMeHHs, KOMIIETEHIIMM W TEOpPETHYEeCKU maTtepuan 0e3
YPOBEHB «5»  [pOOEOB; BBIMOJHUBIIUN BCE 3aJaHus, IPEAYCMOTPEHHBIE
(OTAIMYHO)  [UTAHOM TIPAaKTHMKKA HAa BBICOKOM Kauye€CTBEHHOM YpPOBHE;
MPAKTUUYECKUE HABBIKM MTPOQPECCUOHATBLHOIO  MPUMEHEHUS
OCBOCHHBIX 3HAHUU
c(hopMHUPOBaHBHI.
CpenHuil ypOBEHBOILIEHKY «XOPOILO» 3acCiy>XHUBA€T CTYIEHT, MPAKTUYECKHU
«4» (XOpoIlI0) [MOJHOCTHIO OCBOUBIIMI 3HAHUS, YMEHUS, KOMIIETEHIUU U
TEOPETUYECKHII MaTepuall, 3aJlaHusi HE OLICHEHBI
MaKCUMaJIbHBIM YHCJIOM OaJsIoB, B OCHOBHOM C(OpMHpOBAI
MPAKTUYECKUE HABBIKU.
[ToporoBelii  [OUEHKY  «yAOBJETBOPUTEJbHO»  3aCIyXHUBA€T  CTYJICHT,
YPOBEHB «3» [MACTUYHO C TMpoOeraMud OCBOMBIIMKA  3HAHUSA, YMEHUS,
(YIOBIETBOPUTE [KOMIIETCHIIMM U TEOPETHUECKUU MaTepuaji, MHOTUE 3aJlaHUs
JILHO) MO0 HE BBIMOJHUJ, JUOO OHM OIICHEHBI YHUCIOM OaljioB
OJIM3KMM K MUHUMQJIBHOMY, HEKOTOPBIC MPAKTUUYECKUE
HaBBIKM HE C(hOPMHUPOBAHBI.

MUHUMAaIBHBIH [OLEHKY «HEYIOBIECTBOPUTENBHO» 3aClIyKMBAaET CTYJEHT, He
YPOBEHD «2» |OCBOMBIIMH 3HAHMSA, YMEHHA, KOMIICTCHIMU U TEOPETHUCCKHH

MaTepuall, 3aJaHusl HE BBIMOJHWI, MPAKTUYECKUE HABBIKU HE
(HEy1OBJIETBOP

c(hopMUPOBAHBIL.
UTEJIHHO) dopirp

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu DOI'OC  BO,
KOMITETeHTHOCTHO-posieBoi Mojenu (KPM-UM) u YueOHoro miana mo HaIlpaBJICHHIO
09.03.03 «IIpuknagnas nHGOPMATHKAY.

[Iporpammy paspadoTanmu:

Jammuesa B.I11.., k.5.H., JOIEHT, W/
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PELIEH3USA
Ha nporpammy b2.0.02.03(I1) « IkcmiryaTaiuOHHASI IPAKTHKA»

OIIOII BOno nanpasienuio 09.03.03 Ilpukiagnass HH(POPMATHKA HANIPABJICHHOCTH
«CHCcTeMBbI HCKYCCTBEHHOT 0 HHTEJLJIEKTA» (KBAJTH(UKANMUSA BHIMYCKHUKA —
O0axkaJsiaBp)

Ammapunoii TaTesiHo# ropeBHOM, AOLIEHTOM KadeIpbl SKOHOMUKH U OpraHU3aluu
MPOU3BOJICTBA, KAaHAUAATOM SKOHOMHUYECKMX HAyK (llajJjee MO TEKCTy PEeLEH3EHT),
npoBeneHo peuensupoBanue IIporpammel skcrmyatannonHo npaktuku OITOIT BO no
Hanpasienuto 09.03.03 Ilpuknannas wuHpopMaTuka, HamnpaBieHHOCTh «CHCTEMbI
UCKYCCTBEHHOTO  HMHTEJUIeKTa»  paspadoranHon B @OI'BOY BO  «Poccuiickuii
rocygapcTBeHHblid arpapHblii yHuUBepcuteT — MCXA nmenu K.A. TumupszeBa», Ha
Kadeape CTaTUCTUKU U KnOepHeTuku (pazpadorunku — [lammuesa B.111., k.3.H., TOIIEHT).

PaccmoTtpeB npencraBieHHbIE HA PELEH3UPOBAHUE MATEPUAIIBI, PELICH3EHT MPUILIET
K CJIEYIOIIUM BBIBOJAM:

1. IlpenpsiBieHHas nporpaMma NPakKTUKU ydeOHast «DKCIUTyaTalluOHHAs MPaKTHUKa»
(manee o Tekcty Ilporpamma) coorBeTcTBYeT TpeboBanusiM GI'OC BO mo HanmpasieHUIO
09.03.03 [Ipuknagnas uHbOpMaTHKA.

2. [Iporpamma coaep:KUT BCE€ OCHOBHBIE pa3/ielibl, COOTBETCTBYET TPeOOBaHUSIM K
HOPMAaTUBHO-METOAUYECKUM JOKYMEHTaM, NpeabaBisieMbix K nmporpamme @I'OC BO.

3. IlpeacraBnennsie B IIporpamMme 1enu MpakTUKA COOTBETCTBYIOT TPeOOBaHUSIM
®I'OC BO nanpasnenns 09.03.03 [Ipuknannas uandopmaruka

4. B cootBeTcTBUHM C¢ [IporpamMmoii 3a SKCIUTyaTallMOHHOW MPAKTHKOMN 3aKperuieHo 9
obmenpodeccuonanpHbix  (OIIK)  kommerenmmii (27  wHAWMKATOpOoB) U 25
npodeccuonanbubix (ITK) kommerenimit (54 unaukaropa). DKCIIyaTallMOHHAS PaKTHKA
u npencraBieHHas [Iporpamma ciocoOHa peann3oBaTh UX B 00BSBICHHBIX TPEOOBAHUSX.

5. PesymbraTel oOydeHus, npeacraBieHHbie B [Iporpamme B KaTeropusx 3HATh,
YMETb, BIAJIETh COOTBETCTBYIOT CHEIU(PUKE U CONEPKAHUIO MPAKTUKU U IEMOHCTPUPYIOT
BO3MO’KHOCTb MOJTYYEHHUS 3asIBJICHHBIX PE3yJbTAaTOB.

6. O6mas TpynoEMKOCTh IKCILTyaTAI[AOHHOW TMPAKTUKH COCTaBiseT 9 3a4€THBIX
equnul (324 gaca), uro coorBeTcTBYeT TpedoBanusM ®I'OC BO.

7. llpencraBimennas lIporpamma mnpenmnosiaraeT MCIHIOJIB30BaHUE COBPEMEHHBIX
o0pa30BaTeIbHBIX TEXHOJIOTHHA, WCIOIb3YEMbIX TP pealv3aliil Pa3INYHBIX BUIOB
yaeOHOl paboTbl. DopMbl 00pa30BATEIBHBIX TEXHOJIOTHI COOTBETCTBYIOT CIEIM(pUKE
MPAKTHKHU.

8 @opMmbl OLEHKM 3HAHUM, npeacTaBieHHble B [IporpamMmme, COOTBETCTBYIOT
cnenurKe MPAKTUKU U TPEOOBAHUAM K BBIITYCKHUKAM.

9. VYwueOGHO-MeTOAMUYECKOE OOECIECYCHHE TPAKTHKH TMPEACTABICHO: OCHOBHOM

TuTepatypod — 3 ucToOYHHKA (0a30BbIN y4eOHUWK), TOMOJHUTEILHOW JTUTEpATypord — 5
HAUMCHOBAHUs, TMEepUOANYCCKUMHU wu3manusMu — 10 w#CcTOYHMKA €O CCBHUIKOW Ha
AJNIEKTPOHHBIE pecypchl, WHTepHET-pecypchl — 8 HCTOYHMKOB W COOTBETCTBYET

tpedoBanusim OI'OC BO namnpasnenus 09.03.03 [puknagnas nadopmaTuka.

10. MaTtepuanbHO-TEXHUYECKOE 00eCleueHe MPAKTUKU COOTBETCTBYET Crielu(PuKe
AKCIUTYaTalUOHHOW  MpPaKTUKU U O0OECNEYMBAE€T  HUCIOJIb30BaHUE COBPEMEHHBIX
00pa3oBaTeIbHBIX METOJIOB OOyUYCHHUSI.

OBIIUE BbIBO/bI
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Ha ocHOBaHMM NPOBEAEHHOTO PELICH3UPOBAHUSA MOKHO CHENATh 3AKIIOYEHUE, UTO
XapakTep, CTPYKTYpa U COAEPHKAHUE MPOrpaMMBbl dKCILTyaTainoHHo M npaktuku OITIOIT BO
no HampasieHuto 09.03.03 Ilpuknagnas uHboOpMaTHKa, HANPaBIEHHOCTh «CHCTEMBI
MCKYCCTBEHHOI'O MHTEIJIEKTa» (KBaIU(UKaILMs BbITyCKHUKA — OakanaBp), ammuesa b.111.,
K.3.H., JIOUEHT, cooTBeTrcTByeT TpeboBanusiMm PI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM
SKOHOMMKH, pPBIHKa TpyAa M TMO3BOJUT MpH €€ peaau3allid YCHEIIHO O00eCHeuuTh
(opMHUpOBaHUE 3aBIICHHBIX KOMIIETEHIIUH. ,

Peuenzent: Ammapuna T.W., K.9.H., JOLIEHT ,j,/ et

(®UO, yuenas crenenb, yuenoe 3panue)(MO/ITHCE) V

«28» 08 2025r.
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IMTPUIJIOXEHHUE A

MUHUCTEPCTBO CEJIbCKOI'O XO3SIMCTBA POCCUIICKOM ®EJEPALIMA

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/PDKETHOE OBPA3OBATEJIBHOE YUYPEXXJIEHHME BBICILIEI'O OBPA3OBAHUA

; «POCCHMICKHM 'OCYJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET —

MCXA umenu K.A. TUMUPA3SEBA»
(®I'bOY BO PIr'AY - MCXA umenu K.A. TumupsizeBa)

Wuctutyt sxoHomuku u ynpasinenus AIIK Kadenpa npuknagnoit unpopmaTuku

OTYET

110 IKCIUIYAaTALIMOHHOM NPAKTHKE

[(5(0)

JomnyieH (a) k 3amuTe
PykoBoaurens:

YJIeHbl KOMUCCHUU:

Ha 0a3e

C«»mo«»20 .
Bomoiamnn (a)
CTYJEHT (Ka) ... Kypca...TPyIIb
Jlara perucrpamnuu otuera
Ha Kadeape
y4eHas CTerneHb, yueHoe 3panue, GO
y4eHas cTerneHb, yueHoe 3sanue, PO noxnuch
yueHas CTeneHb, yuenoe 3sanue, ®UO noamuck
yueHas CTeneHb, yuenoe 3sanue, ®UO noamuck
Ouenka
JlaTa 3ammuThl

Mocksa 20_
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