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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamMma IuMCHUIUIMHBI (MOAyJsl) «OKCIUIyaTaluss W BHEJIPEHHE MOJeel
MAalIMHHOTO OOYy4YeHMs» COCTaBlIeHa B COOTBETCTBUM C (heepalbHbIM IOCyIapCTBEHHBIM
00pa30oBaTebHBIM CTAaHIAPTOM BBICIIETO 00pa3oBaHus — OakanaBpuar no HampasieHuio 02.03.01
«MaTemaTuka U KOMIIBIOTEPHbIE HayKu», Mpopuiab «MaremaTuka U KOMIbIOTEPHBIE HAYKH»,
YTBEP)KICHHBII IMpHKa3oM MMHUCTEpCTBA HAyKH U BBICIIEro oOpaszoBaHus Poccuiickoit
®Denepanuu Ne 807 ot 23.08.2017 rona.

N3ydyeHne aucuMIIMHBL (MOAYJsl) «ODKCIUlyaTallMsi U BHEAPEHUE MOJENEeH MAallMHHOIO
o0y4yeHMs» I03BOJIAET CTYICHTAM IIOJIy4YUTb IPAKTUYECKHE HaBBIKU, HEOOXOAMMBIE MJIs
YCIICIIHOM MHTErpaliiii MAIIMHHOTO 00Y4eHHUsI B OM3HEC-TIPOIECChI, YTO KPUTHUYECKH BasKHO IS
JOCTMDKEHUSI KOHKYPEHTHBIX IpeuMylects. Kpome TOoro, oHO crnocoOCTBYeT MOHHUMAHUIO
BBI30BOB U PEILICHHH, CBSI3aHHBIX C MACIITAOMPOBaHUEM U MoaepxkKoii MO-Moenei B yClnoBusIx
pEaIbHOrO BPEMEHH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIIBIOTEPHBIE HAYKH», MPOQPHITH
«MaTemaTuka 1 KOMIIBIOTEpHBIE HAyKH» U BXOJUT B BapUaTUBHYIO YyacTh bioka 1 popmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH KaK JIMCLUUIUIMHA IO BBIOOPY.

Juctunnuna (Moayib) usydaeTrcs Ha 3 wiu 4 kypce B 5 uiu 7 cemectpe Ha BeiOop. JlocTymHa
K U3yYCHUIO MOCJIC YCICITHOTO OCBOCHHUS AUCIMIUIAHBI (MOyJIs1) «MaliMHHOE 00ydeHHEe».

Heap u3ydeHusi IMCUMIIMHBI (MOJAYJIsI): OCBOCHHE CTYAEHTAaMU METOJOB M IPAKTHUK
BHE/IPEHMs, DPA3BEPTHIBAHUS M MOAJCPKKU MOJENeH MAaIIMHHOTO OOy4eHHUS B pealbHbIX
IIPOM3BOJICTBEHHBIX CUCTEMAX.

3agayu u3y4eHust JMCUUILIMHBI (MOIYJIA):

— H3Y4YUThb OCHOBHBIE 3Talbl >XKU3HEHHOTO IMKJIA MOJENed MAallMHHOrO OOy4YeHus Hu
OpraHu30BaTh BOCIIPOU3BOJUMOCTb SKCIIEPUMEHTOB Y€pe3 TPEKUHT KOJIa, JAHHBIX U METPHK;

— OCBOWUTH MPAKTUKM YIPABIEHMS JaHHBIMHU, BKJIKOYas BEPCHOHUPOBAHHUE, KOHTPOIb
Ka4yecTBa U MOCTPOEHUE HAAEKHBIX MaNIIaiiHOB 00pabOTKH;

— HAYYUTHCS] IPOEKTUPOBATh U aBTOMATU3HPOBATH MPOLIECCHl 00YUEHUs], TECTUPOBAHUS U
JIeTIJI0s] MOJIeNiel ¢ MCIOIb30BaHUEM UHCTPYMEHTOB mlops;

— Pa3BUTh HAaBBIKU Pa3pa00OTKU U MOHUTOPHUHIA MAaCIITAOMPYEMBbIX pelieHui 1 opduiaiin
Y OHJIAH MOJIEJIEH B IIPOMBIIIUICHHBIX YCIIOBUSX;

— OCBOWUTH METOJbl MHTETPALlMN U Pa3BEPTHIBAHUSA OONBIINX A3BIKOBBIX Mozened (llm) B
NPUIIOKEHUAX € MpUMeHeHneM llmops-oAX010B ¥ MHTyCTpUANIbHBIX CTaH/IaPTOB KOJUPOBAHUS.

B pe3ysibTare ocBOeHUSs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEeH

3Hamb:

— Kak 00ecnednTh BOCIPOU3BOIMMOCTh B MAILIMHHOM OOyUY€HHH;

— OCHOBHBIE ATalbl )KU3HEHHOT'O LIUKJIA MOJEIIEH;

— Kak yCTPOEH TMpoIecC yNpaBieHUS JaHHBIMU i1 OOydyeHus, BKJIOYAs
BEPCUOHHUPOBAaHUE U 00eCTIeYeHNE KauecTBa;

— B uéM omiinyne Mexny oddaiin u oHIaliH MOAETISAMH M KaK TUIAHUPOBATh 3a/laud JUIs
uX 00y4YeHHUs U BHEIPEHUS;

— Kak [MOATOTOBUTH MOJIEIN MAaIMHHOTO 00Yy4eHHUsI K MacIITa0MPOBAHUIO;

— wMecTo llm B coBpeMEeHHOI UHITYCTPHUH.

ymembo:

— OpraHU30BbIBAaTh TPEKHUHI KOJA ¥ PE3YJIbTaTOB SKCIIEPUMEHTOB;

— paborath ¢ naimiaitHaMu 00pabOTKU JaHHBIX U 00yUYEHHS MOJIEIIEH;

— JIETIJIOUTH MOJIENIN;

— aBTOMAaTU3MPOBATH MpoLIecC O0YyUEHUs U JIETII0 MOJIENH;
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pa3pabaTbIBaTh TECThI JUIS MPOBEPKH KauyecTBa MoJENel M HACTpauBaTh MOHUTOPUHT

JUTS. KOHTPOJISL UX paboThI;

pa3BEPTHIBATH M MPUMEHATH 1lm MHCTPYMEHTHI.

eénaoemsp:

HABBIKOM BbICTpauBaHUs mlops mpoiiecca (BHEAPEHHUE U MOAEPKKa pabOThl Moeen

MAaIIMHHOTO O0YYEeHHUs B TIPOJIAKIIHE);

HaBBIKOM paboTsl ¢ mlops u llmops nuCcTpyMEeHTaMH;

HaBBIKOM MAaCIITaOMPOBAHUS PUIIOKECHUH;

HaBBIKOM HCIIOJIb30BAaHUS M BCTPAHBaHUs OOJIBIINX SI3BIKOBBIX MOIEIICH B IPUIIOKEHUS;
HaBBIKOM HAITMCAHUS MHIYCTPUAIBHOTO KOJIA UISl CEPBUCOB MAITMHHOTO O0Yy4EHUSI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHIECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas gpopma
AyaurtopHas
HaumenoBanue padora
pa3jaena IMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = 2 K CamocTosiTeIbHAs cleBaeMocTH)
§ § OHTPOJIb paGora y
= 5}
@)
1 MarmuHHOe 00ydeHHe B 2 8 JlomariHee 3ananne
nHAycTpuun. ba3osble
WHCTPYMCHTHI
WHXEeHepa MaITHnHHOTO
00yICHHS
2 Pabota ¢ JaHHBIMH B 4 4 16 JlomarirHee 3amanue
MaIIMHHOM OOYyYeHHH U
TPEKUHT
AKCIIEPUMEHTOB
MAIIMHHOTO 00yYeHHsI
3 IToaroroBka moaenei 6 6 26 JloMaliHee 3aaHue
MAaIIHHOTO O0YYeHHS
K JICTUIOI0
4 MOHUTOPUHT 4 4 4 16 Jomanrnee 3amanue
5 ABTOMaTH3AIUS 4 4 16 JloMaliHee 3aaHne
0o0ydYeHUS U JEeTUIOs
MOJIETIEH MAIIMHHOTO
00y4eHUs
6 MacmrabupoBanue u 2 2 8 JloMaliHee 3aaHKe
OTKa30yCTOHYHBOCTh
MPUIIOKEHUI
MAalIMHHOTO O0YYeHHS
7 LLMOps 8 8 32 JloMaliHee 3aaHne
TBopueckoe 3a1aHue
3auém c oyeHKoll 4 [TpoexT
Hmozo: 30 30 8 122
Obvem oucyunaunovt (Mooyns) 190
(6 ak. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. ed.)
4. CopepxxaHue JUCHUILIHHBI (MOTYJIs)
Neni/m HaumeHnoBaHue pa3zjieJia Conep:xaHue TUCHUILIHMHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 MamwunaHOE 00y4eHue B Beenenue. UHCTpyMeHTHI pa3paboTKu

UHAycTpuu. ba3oBbie
MHCTPYMEHTBI MH)KEHEpa
MAIIMHHOTO 00yUeHHS

Pabora ¢ naHHBIMH B MallIMHHOM
00y4eHUH ¥ TPEKUHT
HKCIIEPUMEHTOB MAIITHHOTO
o0yueHus

Pabora ¢ JaHHbBIMH B MAallIMHHOM O6y‘lCHI/II/I
TpeKI/IHF OKCIICPUMEHTOB MAallIMHHOT'O 06yquH;1 " BOCIIPOMU3BOAMMOCTD
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TTonroroBka monenen
MaITHHHOTO O0YYEHHUS K JICTIIION0

Jemuioit Mosieneit MaltMHHOTO O0YYCHHUS
NunyctpuanbHbli KO

4 MoHUTOpUHT MOHUTOPHUHT U TPOEKT
5 ABTOMaTH3aLus 00y4YeHUs U ABToMaTH3auus MaliTuIaiiHa 00y4YeHus: MoAemeH
JIETUIOs MOJieNiel MallTuHHOT O CI/CD pns mamimHHOTO 00y4YeHus
0o0yJeHMS
6 MacmrabupoBanue u MacmrabupoBaHie ¥ O0TKa30yCTOHYNBOCTD MPUIOKEHUNH MAaITHHHOTO
0TKa30yCTOWYMBOCTh o0yueHus
MPUJI0KEHUN MATHHHOTO
0o0yJeHMS
7 LLMOps WunycrpuanbHOE UCTIONB30BaHKE OOJBIINX S3BIKOBBIX MOJAETEH

U AreHTsl B UHAYCTpUU
MOHUTOPUHI M KOHTPOJIb HCIHOJB30BAaHUA OOJBIIMX S3BIKOBBIX
MoJenen
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Bumnesckuii, B. M. Teopust odepeneit u MammHHOe 00ydeHue : MoHorpadus / B.M.
Bumnesckuii, [1.B. Eppocunnn. — Mocksa : UTHOPA-M, 2025. — 370 c. : un. — (Hayunas
Mmbiciib). - ISBN  978-5-16-020572-4. -  Tekcr : oamektpoHnbii. -  URL:
https://znanium.ru/catalog/product/2204580.

2. Pom3un, C. V1. MammaHOE 00ydeHue: METa’BpUCTUKH TU((HepeHIIHATEHO-BEKTOPHOTO
nBrxkeHus : yaeoHoe nocodue / C. U. Poazun, O. H. Ponsuna. - Yebokcapsl : Cpena, 2024. - 140
c. - ISBN 978-5-907830-17-2. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2171753.

/Jlonoanumensvhasn numepamypa:

1. Crenamkuna, A. C. YUucneHHble METOJbl M MAllMHHOE OOY4YEHHE B METPOJIOTUU
yuebHoe nocobue / A. C. Crenamkuna. - Mocksa ; Bonorna : Undpa-Umxkenepus, 2024. - 144 c.
- ISBN 978-5-9729-1954-3. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2170894.

6. MartepuajbHO-TeXHHYECKOe oDecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00y4daromuxcsl, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluy, a TaKkxKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMHU JJIsl MPEeICTaBICHUs yuyeOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne quCUMIUIMHBL (MOyJIsl) 00ecrieunBaeTcs B yueOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasi JEMOHCTPALlMOHHOE 000pyA0BaHNE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HMH(POPMALMOHHO-00pPA30BATENIbHYIO  CPEIy
YHuBepcurera.
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https://znanium.ru/catalog/product/2204580
https://znanium.ru/catalog/product/2171753
https://znanium.ru/catalog/product/2170894

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YKCIIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IMPO(ECCHOHAIBLHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraiia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensmonHoe
bpaysepsbl:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneyeHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nurensnonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensnonHOe
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
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http://school-collection.edu.ru/
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Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeToanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nporecce u3ydeHHs] TUCHUIUIMHBI (MOAYINsA) «DKCIUTyaTallMsl ¥ BHEIpPEHHE Mojelnei
MaIIMHHOTO 00yUYEHHUs» B paMKaX TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCTIONB3YIOTCS TAKUE BUIbI
yueOHOI paboThl, KaK JIEKIUU, CEMUHAPHI, TOMAIIIHUE 33/IaHUs, TBOPUECKHE 3aJaHUs, IPOEKT, a
TaK)Ke Pa3IN4HbIC BUIbI CAMOCTOATEILHON padOThl 00yUYaIOIMMUXCS 10 3a/IaHUI0 MPEno aBaTes,
HaIlpaBJICHHBIC HA PA3BUTHE HABBIKOB NMPOPECCHOHANIBHON JIEKCUKH, 3aKPETUICHUE MPAKTUUECKUX
po¢eCCHOHAIBHBIX KOMIIETEHITUHN, TTOOLIPEHUE UHUITUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHUECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMNBITATbCS HAMTH OTBETHI B pEKOMEHJ0BaHHOW nuTepatype. Ecnu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM NeATEeTbHOCTH, TPOBOAMMAs B Y4€OHOM 3aBEJIEHUU IO
PYKOBOACTBOM TMpemNojaBaTess, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOU
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMAM HEJIENH.

[lpu pabGore Ham JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIhHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
n30eKaTh TEPerpy3Kd W JIydille yCBOUTH Marepuai. croib30BaTh pa3iUYHbIE HCTOYHUKH
uH(OpMalKK, BKIIOYas yueOHUKH U OHJIaWH-PECypChl, Ui 0osee Iiy00oKOro MOHUMAaHUS TEMBI.

Teopueckoe 3adanue — 310 hopMa yueOHOH NesITeTbHOCTH, T CTYIEHTHl CAMOCTOSITEIbHO
pa3pabaThIBalOT OPUTHHAIBHBIE TPOEKTHI, HWHTETPUPYS MaTeMAaTHUYEeCKHE METOIAbl U
KOMITBIOTEPHBIE TEXHOJOTUM [UIsl pEUIEHUs HEeCTaHAApTHBIX 3a7ad U JIEMOHCTpaluu
WHHOBAIIMOHHOTO MBIIIICHHUS.

JIJist yCTIenmrHOTo BBITIOTHEHUSI TBOPUYECKOTO 33JaHUsI PEKOMEHIyeTCsl TTyOO0KO HCCIeI0BaTh
TEeMY, IKCIIEPUMEHTHUPOBATH C Pa3TUYHBIMH MOIX0IaMU U IOKYMEHTHPOBATH MPOIIECC, YTOOBI HE
TOJILKO PEIINTh 3aJady, HO U MPEICTAaBUTh PE3yJbTaThl B BHUAE OTUETA WIIM MPE3CHTALNH,
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MOIYEPKUBAIOIICH KPEaTUBHOCTD U MPAKTHUECKYIO TPUMEHUMOCTb.

Ilpoexm — wuccnenoBarenbckas paboTa MO JUCHUIUIMHE (MOAYNIIO) M IPE3CHTAIHS
pPE3yJIbTaTOB.

JIJ1s yCHeNHON MOATOTOBKY K MPOCKTY PEKOMEHIYETCS: YeTKO ONPEISIIUTD LU U 3a7a9u
MPOEKTa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT Ha ITAlbl C YKa3aHHUEM CPOKOB BBITIOJHEHUS
KQ)KJ0r0 U3 HUX; MCIIOJIb30BAaTh Pa3HOOOpa3HbIe HCTOYHHKH HH(MOPMAIMK U UHCTPYMEHTHI JUIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC ¥ BHOCHTHh KOPPEKTUBHI B TUIAH, €CITH TO
HE00X0aUMO.

bonycHble 6aibl — 3TO OLEHKH, KOTOpPbIE CTYIAECHTHl MOTYT IOJIyYUTh 3a BBIOJIHEHHE
JOITOJIHUTCIIbHBIX SaﬂaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYNEHTaM YIYYIIUTh OOLIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) U CTUMYJIUPYET YIiayOJieHHOE U3ydeHHe MaTepHraa.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camocTosTensHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJIFHOM YYaCTHH MPEroaBaTels. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKIuii (00paboTka TeKcTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIECAOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema OLlCHUBaAHUA PE3yJbTaTOB Oﬁy‘{eHI/Iﬂ o JTMCHMIIJIMHE (MO)IyJIlO)

Kpurepun nosydyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHI M0
AUCHHUILIMHE (MOYJII0) « KCIJIyaTAlMs U BHeIpPeHHe MojieJieil MAIIMHHOTO 00y4YeHus»

OneHuBaHue YpOBHSA Y4€OHBIX JOCTHXKEHUH, OOYYarOMIMXCSA MO TUCIHUILIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme
3auéma ¢ OUeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMH, C(POPMHUPOBAHHBIX TIO
TUCITUTLIAHE.

Jns OoueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TpPaJULMOHHOMN
NATHOAIIIBHOM IIKAIOH CIeIyronM 00pa3oM, eciii HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

JecaTubannbuas IlaTudanabuas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OlleHKAa OLlEHKA AUCUHMIJIMHE (MOIYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAJEET 3HAHMAMU, HU3JIOKEHHBIMH B
9 OTIHYHO paboueil mporpamme, U rIIyOOKO OCMBICISET AucHUIUTUHY. OH
8 OTIMYHO CaMOCTOSITETIFHO M JIOTUYECKH ITOCIIE0BATEIbHO OTBEYAET Ha

BCE BONPOCHI, aKLEHTHPYS BHUMaHHWE Ha Haubojiee BaKHOM.
YMeeT aHaMM3WpPOBaTh, CpPAaBHWUBATh, KIACCHU(PHUIINPOBATS,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMAaTHU3HPOBATH
W3YYEHHBIH MaTepHual, BBIICHAS KIIOYEBBIE MOMEHTHI U
yCTaHaBJIMBas IIPUYNHHO-CJICACTBCHHBIC CBA3H. YeTko
(dopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTaThI
AHAJIM30B U JIPYTUX UCCIIEJOBAHUMN, a TAKXKE PEIACT CIOXKHbIE
3anayn. CTyI€HT XOpOIIO 3HAKOM C METOAAMH HCCIIEOBAHNUS,
HEOOXOIUMBIMH JUISI TPaKTHYECKOH AEATENbHOCTH, U YMEET
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

CBA3bIBATH TCOPCTUUYCCKUEC ACIICKTHI JUCHHUIIIIMHBI (MOI[yJ'Dl) C
IMPAKTHYCCKUMU 3aJla4aMH.

7 Xoporto Crynent oOnamaeT 3HAHHSMH TpPEAMETa IOYTH B TOJTHOM

6 Xopomio o0bemMe pabodell MPOrpaMMbl U CAMOCTOSTEIILHO, JIOTUYSCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYACT HA BCE BOMPOCHI,
aKIEeHTUPYS] BHUMaHUE Ha HanOoJee 3HaYUMbIX MOMeHTaX. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCU(PHUIIMPOBATS,
0000maTh, KOHKPETH3UPOBATh M  CHCTEMATH3UPOBATH
W3YYCHHBIM MaTepuaj, BBIACIAS €ro KIIYEBBIC aCIEeKThl U
yCTaHABIUBAs IPHYNHHO-CIICJCTBEHHBIE CBsA3U. DopMynupyeTt
CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET PE3yIbTATHI
aHAJIM30B U JIPYTHX UCCIICIOBAHUH, a TAKXKE PEIIACT CI0KHBIC
cuTyanuoHHbIe 3a7a49i. CTyJIEHT XOPOIIIO 3HAKOM C METOJJaMH
HUCCJICIOBAHMS, HEOOXOAUMBIMU IS MPaKTUYECKOU
ACATCIIBHOCTHU, U YMCCT CBA3LBIBATH TCOPCTHUUCCKHC ACIICKThI
npeaMeTa ¢ MPaKTHUSCKUMH 331a4aMH.

5 Y noenetBoputensHo| CTyseHT ob6nagaer 0a30BBIMH 3HAHWAMHU 110 AWCIUTUIMHE

4 'V 10B1€TBOPHTENBHO, (MOJIYJIIO), HO HCTIBITHIBAET TPYAHOCTH MPU CAMOCTOATENBHBIX
OTBETaxX W HCHOJNB3YeT HeTouyHble (GOpMyIupoBKU. B xome
OTBETOB OH JIOIYCKAaeT OIIMOKH, Kacarolluecs CyTH BOTPOCOB.
CryneHT cnocoOeH pemaTh TOJIbKO caMble MPOCTHIC 3aJau U
BJaJeeT  JIMIIb  MHMHUMAJIbHBIM  HAaOOpOM  METOJOB

HACCIIEN0BAHUA.
3 He cnaun CryneHT He OBJajiell 00sM3aTe/IbHBIM MUHUMYMOM 3HAaHUH 110
He cnan NpeMEeTy U HE MOXXET OTBETUTh Ha BOMPOCHI, JaXe €CIU

He cnan MpEenoaBaTeNb  3aJaeT  JOTIOJHUTENIBbHBIC  HABOSIIHE

BOIIPOCHI.

I[I/ICI_II/IHJ'II/IHa (MO,ZLYJ'IB) «3KCHJ'IyaTaL[I/ISI " BHCAPCHUC MozeJIel MalllHHHOTO o6yquI/151»
OLCHUBACTCH CICAYIOIINM O6p2130MZ

AKTHBHOCTH Bec Onucanmne

Jomamnnue 3amanus | 60% | Habop 3ajau 1o Temam Heenu

TBopueckoe 3amanue | 10% | @opma yueOHOI JeaTeNbHOCTH, TJIe CTYJCHTaM Mpe/laraeTcs
pa3paboTaTh OPUTHHAIBHBIN NPOEKT WM PEIINTh HECTAHAAPTHYIO 3aJauy

3a4éT ¢ OLEHKOHU 30% | IlpoexT - MccenoBarenbekas paboTa 1o JUCIUILTHHE (MOJYITIO) 1
MIPE3CHTANUS PE3YIhTATOB

B pamkax u3yueHus: AUCIUTUIMHBI (MOIYJIs ) BOSMOXKHO MOJTydeHUuEe OOHYCHBIX 0OalljIoB.
®opmyJia pacyéTra UTOrOBOH OLEHKHU MO JAUCHUILIMHE (MOAYJI0) «JKCILUIyaTalus U
BHeJIpeHHe MojeJieil MalMHHOro ooyyenus»: «0,6 X cpennee 3a qomarrnue 3amanus + 0,1 x

TBOpueckoe 3aaanue + 0,3 X 3a4€T ¢ OLIEHKON».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIHUXCS 110 IMCHHUIINHE (MOLYJII0)

IIpumepHbIe TOMaLIHUE 32/ IaHUS
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Jlomamnee 3aganue 1.

1. Onumure TpU OCHOBHBIE 0OJACTH MPUMEHEHUS MAIIMHHOTO 00Y4YEeHHsI B COBPEMEHHOU
WHYCTPUU U NPUBEAUTE IO OJHOMY MIPUMEPY JUIS KAXKIOM.

2. PacckaxuTe O KIIOYEBBIX pPOSIX M 00s3aHHOCTAX ML uHXKEHepa B TMPOCKTE IO
paszpabotke ML-cuctemsi.

3. CocraBbTe CIUCOK U3 MIATH HOMYJISPHBIX HHCTPYMEHTOB WM OUOIMOTEK, UCTIOJIb3YEMbIX
ML unxkeHepamu, U KpaTKO ONHIINTE HA3HAYEHUE KaKI0TO.

4. HaiinmuTte U mpoaHATU3UPYHTE CTaThIO WM Keiic 0 BHeapeHun ML B OGu3Hec-mporecc:
KaKMe 33714yl pellajIich, U Kakyro poiib urpai ML unxenep?

5. Onummre, Kakue HaBBIKM M 3HaHUs HeoOxomumbel ML unxenepy st 3¢ ¢deKTUBHOMN
paboThI ¢ OOJBIIMMYU JAHHBIMU U Pa3BEPTHIBAHUEM MOJEIIEH.

JlomamHee 3aganue 2.

1. CoGepute HeOOJNBIION maraceT (HAMpUMEp, C OTKPBITHIX HMCTOYHHUKOB) W OIMIINTE
MIPOIIECC €T0 OYMCTKH: KaKWe IIard Bl IPEIIIPUHSIIA U IIOYEMY.

2. IlpoBenuTe 0a30BBIN aHAIM3 JAHHBIX: PACCUMTAWTE OCHOBHBIE CTATUCTHKHU (CpemHee,
Me/lnaHy, CTaHAapTHOE OTKJIOHEHUE) [Tl BBIOPAHHBIX YUCIIOBBIX IPU3HAKOB.

3. Ioctpoiite BU3yanu3auuu JaHHBIX (THCTOrpaMMbl, scatter plot, boxplot) u caenaiite
BBIBOJIBI O PACIIPEICIICHIH U B3aMMOCBS3SX ITPHU3HAKOB.

4. Onummre Meroabl oOpaOOTKM MPONMYLIEHHBIX 3HAYEHHM W BBIOPOCOB, KOTOpPHIE BBI
HIPUMEHHUIIU K CBOEMY J1aTacerTy.

5. [logroroBeTe naHHble Ui OOY4YEHHMsS MOJENHU: BBIIOJHUTE HOPMAJIM3ALMIO WIH
CTaHJAPTHU3AIMIO IPH3HAKOB U 00BSICHUTE BEIOOp METO/A.

Jomamnee 3axanue 3.

1. Chopmynupyiite runoresy st ML skcriepumMeHTa Ha OCHOBE BBHIOPAHHOTO JaTacera
ONMILUTE KPUTEPUH YCIIEXA MOJEIIH.

2. Onummre, KaKk MOXKHO HCIOJIb30BATh CUCTEMY TPEKHMHIA 3KCIIEPUMEHTOB (HampuMep,
MLflow unu Weights & Biases) amns yrpaBieHHs SKCTIEpUMEHTaMH.

3. [lpoBenuTe OHKCHEPUMEHT IO OOYYSHHIO MOJENM C pa3sHbIMH MapaMeTpamMu |
3aUKCUpYHTE pe3ynbTaThl (METpUKH KadecTBa). CaenaiTe BHIBOABI O BIMSHHM MapaMeTpPoOB Ha
Ka4yecTBO.

4. OnuummMTe OCHOBHBIE IIArd MO ONTHUMM3AIMM MOJENW IS MpOoJaKileHa (Harpumep,
YMEHBIIEHHE pa3Mepa, yCKopeHue nHpepeHca).

5. Coznaiite mpocroit REST API (manpumep, ¢ ucnons3oanueM Flask wnm FastAPI) ms
pa3BepThIBaHUs O0YUYEHHOW MOJCIIN U OTUIIINTE MPOIIECC €€ BHI30BA.

IIpuMepHoOe onucaHue 3a]aHUs U KPUTEPHHU OLCHUBAHHUS K TBOPYECKOMY 32/ IaHUI0

HyxHo pa3paboraTh M MpeACTaBUTH KOHIEMIIUIO MPOMBIIUICHHOTO PEIICHHs Ha OCHOBE
MOJICJIA MAIIMHHOTO 00y4YeHUs (MU OOJBINON S36IKOBOM MOJIEIN ), BKIIFOYAFOIIYIO TIOTHBIN ITUKIT
€€ KU3HENESTEIIbHOCTU: OT YIPABJICHHS AAHHBIMM M TPEKUHra HKCIIEPUMEHTOB JI0 AEIUIOs,
MOHUTOPUHTA, aBTOMATH3aIMA U MACIITAOUPOBAHMUSI.

3amanue MOXKET OBITh BBIIOJIHEHO B BHJE TMPOTOTHINA, APXUTEKTYPHOH CXEMBI,
TEXHUYECKOTO OMHCAHUS WM JIEMOHCTPAIIMOHHOTO TMpoekTa. CTyAeHTHI BHIOMPAIOT PEATbHYIO
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WIN BBIMBILUIEHHYIO OM3HEC-3a/1a4y (HapuMep, peKOMEHAaTeNbHas CUCTEMA, 4aT-00T Ha OCHOBE
IIm, nerexTop MomIeHHHYECTBA) ¥ TPOSKTUPYIOT mlops- wiu llmops-niporiecch st €€ pereHus.

PaboTa 1o/mkHa oTpakaTh HOHUMaHUE Pa3Inyuid Mex 1y odduaiiH U OHJIAWH CUEHAPUSIMH,
IIOAXOA0B K BEPCHOHUPOBAHMUIO JAHHBIX M MOJEJIEH, OpraHU3alMM IMaWIUIaiHOB, HACTPOMKE
MOHUTOPHHIa U 00ECIIEYCHUIO OTKa30yCTOHUNBOCTH.

Kpurepuu onieHuBaHMs TBOPUYECKOTO 3a1aHUS

—TIOJHOTA OXBaTa JTAloB )XM3HEHHOTO LMKJIA MOJENHU: yIpaBlIeHUE JaHHBIMHU, TPEKUHT
HKCIIEPUMEHTOB, 00OyueHHe, ACTII0NH, MOHUTOPUHT M aBTOMATU3AIIHS;

— 000CHOBAHHOCTb BBIOOPA aPXUTEKTYPHI U UHCTPYMEHTOB (Hampumep, mlflow, dagshub,
kubeflow, tensorrt, langchain, vector db u ap.) ¢ yuérom TpebGoBaHMII K MacIITAOUPYEMOCTH U
OTKa30yCTOMYHBOCTH;

— HaJM4Me SJIEMEHTOB aBTOMATH3aIlMM IPOLECCOB OOyueHHUS M OOHOBJICHHS MOJEINH,
BKJIFOYas ci/cd-moaxopl;

— peanu3anus Wik ONKUCaHUe MEXaHU3Ma MOHUTOPHHIA: OTCIEKUBAHHUE Apeii]a NaHHBIX,
Ka4yecTBa MpeICKa3aHnid, 3a/Iep>KeK HHPEepeHca U IPYTUX KIFOUEBBIX METPUK;

— MHTEerpanys 00JIBIINX S3BIKOBBIX Mojernel (B ciydae llm-3amaun): crmocod BcTpanBaHus,
yIlpaBJIeHUE KOHTEKCTOM, 0€30MacHOCTh, cost control ¥ onTUMH3aLMsI TPOU3BOAUTEIIEHOCTH.

IIpumepHoe onMcanue 3aIaHNS 1 KPUTEPUHU OLICHUBAHMS K IPOEKTY

Onmucanne 3aJaHNA:
B pamkax naHHOro mnpoekra BaM MPEJCTOUT HPONTH MOJIHBIM LUK pa3padorku ML mopenu,
HauuHas ¢ paboThl ¢ JAHHBIMU M 3aKaHYMBas JEIUIOEM M aBTOMaTu3auueil mnpoueccon. [Ipoekt
BKJIIOUYAET B c€0s HECKOJIBKO 3TAIOB, KK/l U3 KOTOPBIX OY/AET OLIEHUBATHCS 110 ONPEIEICHHBIM
KPUTEPHUSM.
JTanbl NOArOTOBKH NPOEKTA:

1. Coop u ouncTKa JAaHHBIX

— Coop paunbix: Haiiqute u cobepure HAOOp MaHHBIX, TOAXOMAIINANA I Baliei
3a1aun (HampuMep, U3 OTKPBITHIX UCTOUYHUKOB, Takux Kak Kaggle, UCI Machine
Learning Repository u T.1.).

— Ouncrka panabix: OOpaboraiiTe mNpomylIeHHbIE 3HAYEHMs, BBIOPOCHI U
nyonupyromuecs 3anucu. ONUIINUTE METObl, KOTOPBIE BbI UCIIOJIb30BAJIH.

— Joxymentanus: [TogroroBsTe oTYET O MpoLecce coopa U OUUCTKU JTaHHBIX.

2. AHAJIW3 M BU3yaJu3alus JaHHbBIX

— Amnanu3 gannbix: [IpoBenute pazBenounsiii ananus qaHHbix (EDA). Paccuuraiite
OCHOBHbBIE CTATUCTHKU U BBIIBUTE B3AUMOCBSI3H MEXAY IPU3HAKAMHU.

— Bwusyaamszanms: [Toctpoiite rpaduku u quarpaMMsl AJ1s BU3yalu3aluy JaHHBIX U
UX pacnpeneneHuii (ructorpamMmsl, boxplot, scatter plot u 1.1.).

— Joxymentanus: Co3maiiTe OTYET ¢ BU3YaIU3aLUAMHU U BBIBOJAMH.

3. MocranoBka u TpekuHr ML 3KkcnepuMeHTOB

— @opmyaupoBanue rumnore3: Onpenenure runore3sl M 3aJadyd, KOTOPHIE BbI
XOTHUTE MPOBEPUTH C TOMOLIBIO MOJIEIH.

— TpexkuHr s3xcnepuMeHToB: Vcnons3yiite cuctemy Tpekunra (Hanpumep, MLflow
umn  Weights & Biases) st ympaBieHUs SKCIEPUMEHTAMH W XpaHEHUs
pE3yJIBTaTOB.

— Joxkymentanusi: IloaroroBpTe OTY4ET O BallUX THUIOTE3aX U Ppe3yibTaTax
DKCIIEPUMEHTOB.

4. TloaroroBka ML mozaeJieii K aensior

— OnTumusanus moaesei: OOyunTe HECKOJIBKO MOJIeNIel U ONTUMU3UPYITE UX A1
npojakiieHa (HampuMmep, C HUCIOJb30BaHUEM METOJOB pETYJIsSpH3aluu WIH
YMEHBILIEHUS PA3MEPHOCTH).
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5.

— Coxpanenue u pa3BeptbiBaHue: CoxpaHUTE MOJENU B MOAXOASIIUX (popmaTax
(manmpumep, pickle, ONNX) u moxnroroBbte APl s ux pasBepTbiBaHHA
(manpumep, ¢ ucnosibzoBanueM Flask nnu FastAPI).

— Joxymentanus: Co3iaiiTe OTYET O MPOLIECCE MOATOTOBKH MOJICIIEH.

ABTOMaTH3auus o0ydyenus u aemnoss ML moaeseit

— CI/CD: Hacrpoiite CI/CD ans aBTOMaTu3aluy MPOLECCOB OOYYCHUS U JICIUIOS
Moaenel (Harmpumep, ¢ ucnonbzoBanueMm GitHub Actions niam Jenkins).

— Ymnpasiaenue Bepcusamu: OpraHu3yiTe CUCTEMY YIIPABIICHUS BEPCUSIMU MOJEIEH
u gaHHbIX (Hanpumep, DVC).

— Joxymentanus: [TogroroBsre (pMHATBHBINA OTYET O MPOIECCE ABTOMATHU3AIIHH.

3ammTa npoekra:

®opmat 3aumThl: [Ipesentanus npoekra (15-20 MUHYT) ¢ JIEeMOHCTpanuei padoThI
monenu u APL
CTpyKTypa npe3eHTanumu:

— BBenenue u uenu npoexra.

— Ilporecc coopa v OUUCTKH JaHHBIX.

— Pe3ynbpTaThl aHanM3a U BU3yalIM3aluU JAHHBIX.

— I'unoressl U pe3ynbTaThl IKCIIEPUMEHTOB.

— IloaroToBka n ONTUMU3ALMS MOJIEIEH.

— Jemonctpanus API u nporiecca aBToMaTu3aium.

— 3aKJI0YEHUE U BBIBOJBI.

Kpumepuu oyenusanus

1. KavectBo nanubIix (20%): [lonHOTa M KOPPEKTHOCTH COOpPAHHBIX JTAHHBIX, KAYECTBO
OYHCTKH.
2. Ananu3 n Busyanusanus (20%): ['myouHa aHaim3a, KayecTBO BU3yaJIU3allii 1 BBIBOIOB.
3. IToctanoBka 3kcmepuMeHTOB  (20%): UYetkocTh  (GOPMYTUPOBKH  THUIOTE3,
UCIIOJIb30BAaHNUE CUCTEMBI TPEKUHTA.
4. TloaroroBka monenei (20%): Ontumuzanust mMojeneit, kauecteo API, nmpaBuibHOCTH
dbopMaTOB cOXpaHEHHUS.
— ABToMaTu3auus npoueccoB (20%): DpdextuBHocts CI/CD, ynpaieHue Bepcusimu,
JIOKyMEHTAIUSI.
3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JMCUUILIHHE (MOTYJIIO0)
Ne 3aganue OtBer Komnerenuus
n/n
1 | Ha3zoBuTe OCHOBHBIE KOMIIOHEHTHI aPXUTEKTYPHI gpU, IIOTOKOBBIE YK-1
OTBEYAOII[HE 32 BHIOJHEHHUE TOTOKOB U YIIPaBJICHNE MYJIBTUIIPOLIECCOP
HaMSTHIO b, HEPAPXHS
naMsTy,
KOHTPOJUIEPBI
2 | O0BsIcHUTE, KaK MOJENH BRIIIOJTHEHHS Simt 3a CUéT YK-1
obecrieunBaeT mapauiesin3m B cuda-sapax OJITHOBPEMEHHOTO
BBIIIOJTHCHUS
OJIMHAKOBBIX
MHCTPYKIUI Ha
HECKOJIbKUX
TIOTOKAaX BapIa
3 YkaxuTe, 3a4eM UCI0JIb3yeTcs nuaekcamus blockldx.x JJISI BEIYMCIICHUS YK-1
* blockDim.x + threadldx.x B cuda JI00ATLHOTO
MHJIEKCa TIOTOKA B
OJTHOMEPHOM CEeTKe

DNEeKTPOHHBIA JOKYMEHT



IIPOU3BOJUTCIIBHOCTHU MOJICIIHN C BHSYMHSaHHeﬁ
BPEMCHHU BBITIOJITHCHUSA onepaunﬁ

4 | HazoBute THI gocTyMa K r100aNbHON TaMATH, IPU CIIUTHBIN JOCTYN / YK-1
KOTOPOM JOCTHTaeTCsi MaKCHMalIbHast IPOITYCKHasT coalesced access
CIOCOOHOCTD
5 | OObsicHUTE, KaK pazaensiemMas NaMaTh HCIOIb3YETCsl IS JUTSL XpaHEHUsI YK-2
ONTHMH3ALUH S/IpA PEAYKIIUU CYMMBI MIPOME)KYTOYHBIX
pe3yIbTaTOB U
YMEHBIICHUS
oOpartieHui K
rio0anbHON
aMSATH
6 | HazoBute uHCcTpyMeHT nvidia, MO3BOJISIONIUI nvidia nsight YK-2
MIPOPMIMPOBATE IPOU3BOIUTEIBHOCTE cuda-saep ¢ compute
JeTaTN3anued o MaMATH U BEIYUCICHUSIM
7 | Ykaxure, kak npuMuTUB warp shuffle mo3somnsier C TIOMOIIBIO YK-2
00MEHMBATHCS JAHHBIMU M@Ky TOTOKaMH Bapma 0e3 HHCTPYKLUH
WCTIONTE30BAHUS Pa3IeIIIEMON MaMsITH __shfl syncu
npsIMOii mepegauu
3HAYCHUHU
8 | OOBsicHUTE, B KaKUX CITydasiX aTOMapHbIC Olepaluu npu YK-2
HEO0OXOMMBI TIPH paboTe ¢ TII00aTHHON TaMSITHIO OJTHOBPEMEHHOU
3alTUCH HECKOIBKHX
MIOTOKOB B OJIHY
SIYEHUKY MaMATH
9 | HazoBuTe crmoco0 WHTErpaIyu mojib30BaTeIbCKOTO peanmzanus custom OIlK-1
cuda-sapa B pytorch ¢ moaaep:KKoi aBTOMaTHYECKOTO function ¢ forward
nuddepeHInpoBaHUs u backward gepe3
ct++/cudan
pybind11
10 | OOBscHUTE, Kak pytorch coxpaHsIeT KOHTEKCT ISt C TIOMOIIIBIO OIlK-1
BBIYHCIICHHS TPAMEHTOB B KACTOMHBIX OIEPAIHSIX ctx.save_for_backw
ard u peanuzanun
backward-merona
11 | Ha3zoBure S3bIK IPOTPaMMHUPOBAHUS ZpU-Sep, triton OIlK-1
TIO3BOJISFOIIHI TTHCATh BHICOKOIIPOU3BOIUTEIBHBIN KO
0e3 riy0okux 3HaHMi cuda
12 | OOwsicHuTe, KaKk pa3OueHue Ha Taiiibl (tiling) B triton 3a CYET JIOKaJIHHON OIlK-1
yiydiiaet 3 (hEeKTUBHOCTD UCTIOIb30BAHUS K3IIIa 00paboTKHu 0JI0KOB
JaHHBIX U
CHIDKEHHUS
oOpaliieHui K
rI100anbHON
aMSTH
13 | Ha3oBuTe TEXHUKY, TTO3BOJISIONIYIO YMEHBIIHUTh KOHTPOJIbHOE [K-1
MMUKOBOE MOTpeOIICHUE MaMsITH PH 00yUSHHUH 32 CUET COXpaHeHue /
MIEPEBBIYMCIICHHS aKTUBAIIUI gradient
checkpointing
14 | Vkaxwnre, Kakas cTparerus pacrupenenéanoro ooyuenns | distributeddataparal ITK-1
PEeITHIMPYET MOJEIb Ha HECKOJIBKUX gpu C lel / ddp
CHUHXPOHHM3ALMEH IPaIMCHTOB
15 | HazoBuTte pexxuM CMENIAHHON TOYHOCTH, COYCTAFOTIIHIA aBTOMATHYECKas IIK-1
fp16 ms Beravcnennit u fp32 Uit HAKOTUTCHUSI CMeIIaHHas
IpaJeHTOB TOYHOCTb / amp
16 | Ha3oBure uHcTpyMeHT pytorch amns ananmza pytorch profiler IK-2
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computation

17 | O0bsacHuTE, Kak torch.compile yckopsieT BbIITOTHEHNE 3a C4ET CIMUAHUSA [1K-2

MOJIETH OTIepaToOpOB,
yCTpaHEHHS
HaKJIaHBIX
pacxoioB u
HCTIONTE30BaHUS
O9KEeH/I0B
(inductor)

18 | HaszoBute MeTOa ONTUMH3AKMK HHEPEH a, IPH YCKOPEHHE BBIBOJA I1K-2
KOTOPOM MOJIEJTh SKCTIOPTUPYETCS B C TIOMOTIIBIO
BBICOKONIPOU3BOAUTENBHBIN IBUKOK tensorrt

19 | VkaxuTe, Kakas TeXHHKa ucnoib3yercs B flashattention tile-based [K-2
TUTSI CHIDKCHHS 00bEMa 0OpaIieHuil K maMsITH 00paboTKa ¢

K3IIMPOBAaHHEM B
paszzaensieMon
aMsITH

20 | Ha3oBuTe cOBpeMEHHBIN TPEH/I, IPU KOTOPOM YCIIOBHBIC [1K-2
BBIYUCIICHHS BBITTOIHSIFOTCSI TOJIBKO JUIST aKTHBHBIX BBIYUCIICHHUS /
qacTel MOJIeITH conditional
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