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1. PaspabotaHa Ha kadegpe «Bbiclien matemaTukum, usnkm n MHADOPMaTUKUY
®Irb0OY BO «I'Y3» B cOOTBETCTBUM CO CreayrLLMMN HOPMATUBHBIMU LOKYMEHTAMMU:

— ®epepanbHble rocygapcTBeHHble TpeboBaHMA K CTPYKTYpe nNporpamMmm MOAroTOBKU
Hay4HbIX U Hay4YHO-MedarorMyecknx KagpoB B acnupaHType (agbloHKTYpe), YCIOBUAM KX
peanusauun, cpokam OCBOEHUS 3TUX NPOrpamMMm C y4eToM pasnuyHbix opm oby4veHus,
obpasoBaTesnbHbIX TEXHOMOrMM U OCOBEHHOCTEM OTAEMbHbLIX KaTeropum acnupaHToB
(aAblOHKTOB), YTBEPXKOEHHbIE MpUKa3oM MuHUCTEpCTBa Haykm WM BbicLero obpasoBaHus
Poccunckon ®epepaumm ot 20.10.2021 r. Ne 951;

— MonoxeHne 0 NOAroTOBKE HayYHbIX M HAy4YHO-MeJarormyeckmx Kagpos B acnvpaH-
Type (aabloHKTYype), yTBepXaeHHOe noctaHosneHnem Mpasutensctea Poccunckon dene-
paumn ot 30.11.2021 r. Ne 2122.

2. PaccmoTtpeHa Ha 3acefaHun kadenpbl «Bbiclen matematvkm, U3MKN U UH-
dopmaTukm» ot «07» anpensa 2025 r., npotokon Ne6.

3. Pa3paboTuuku paboyenn nporpaMmmbl. KaHONOAT NegarorMyeckmx Hayk, OOUEHT
kacpegpsl BM®u C.M. Canos; kaHonaat puanko-mateMaTUYECKNX HayK, AOLEHT Kaden-
pbl BM®ul A.B. MokpsikoB; cTapumi npenogasatens kadgeapsl BMoOuM B.B. Jlo6aHuos.,
accucteHT kadegpbl BMOuM I A. PygyeHko

PykoBoguTenb nporpamMmbl acnUpaHTypbl. 3as. kag. Llugpposoeo 3emnedenusi u

naHowahmHou apxumekmypsl, 0.3.H., K.c/X.H., npogh. T.B.[Manackupu
(mecTo paboTbl, 3aHMMaemast 4OMKHOCTb, MHULMArnbI, hamunust)

Mognuce «07» anpenga 2025.
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1. OBLUUE NONNOXEHUA

1.1. MecTo AUCLMNIIMHbI B CTPYKTYpe NPorpaMmbl acCnUpaHTypbl

OuncumnnuHa 1.1.7.1 VICKyCCTBEHHbIV MHTENNEKT B 06MacT Hay4YHbIX UCCnegoBaHnn
npeacTtaensaetr cobon gucumninHy no Bbibopy obpasoBaTenbHOr0 KOMMOHEHTa, B COOT-
BETCTBMM C peanusaumen degepanbHbIX rocyaapcTBeHHbIX TpeboBaHui (PIT) no Hayy-
HOM cneuyunanbHocTn 1.6.15 «3emneycTpoMCcTBO, KagacTp U MOHUTOPWUHI 3eMENbY, Mpo-
rpaMmmomn, y4ebHbIM nriaHOM, POPMUPYIOLLYIO KOHKPETHbIE TEOPETUYECKME 3HAHUS U yMe-
HWUSA, NPaKTUYECKME HaBbIKM ON1S YCNELWHON NOAroTOBKM AMccepTaumm U coayv kaHamaat-
CKOro 3K3aMeHa Mo crneumanbHOn AucuMninHe «3eMieycTponCcTBO, kagacTp U MOHUTO-
PUHT 3eMenby.

lNMpenogaBaHue Kypca ocyllecTBrnseTca B opMe NeKUUn, NpakTUYecKUx 3aHATUM U
camoctodaTensHon pabotbl. OucuunnuHa 1.1.7.1 VICKyCCTBEHHbIN MHTENNEKT B obnacTtu
Hay4HbIX MccnenoBaHuM obecnevymBaeT MMPOBO33PEHYECKYIO OCHOBY ByayLlero y4eHoro,
NOMMYECKY0 B3aUMOCBA3b MeXay ObLieHayyYHbIMM U NpodecCUoHanbHbIMU y4eOHbIMU
ANCUMNNNHaAMN, OPUEHTUPOBAHA Ha WMHTErpauuio ¢ OUCUMNIMHaAMKM NpeaMeTHON noaro-
TOBKM acnupaHTa, OCMbICrieHne noTpebHocTen (popMMpOBaHUS yHMBEpPCasnbHbIX, ObLue-
npodeccnoHanbHbIX M NpodeccnoHanbHbIX HaBbIKOB B npouecce oby4veHus. Kypc
HanpasfieH Ha U3y4yeHne MeToaoB, UCMOSb3yEMbIX B HAY4YHOM UCCeAoBaHUN MaTepuanb-
HOrO MUpa WM 3BONKOLMM MaTepun, (OOPMUPOBAHME LENOCTHOMO €CTeCTBEHHOHAYy4YHOro
npegcraBneHns ob okpyxawwem Hac matepuanbHoM mupe. CoaepxaHue AUCUMMANHBI
TECHO CBSI3aHO C Hay4YHO-UCcregoBaTenbCKon paboTon acnupaHToB.

AOucumnnuHa 1.1.7.1 VIcKyCCTBEHHbIN UHTENNEKT B 0611acTn HayYHbIX UccrnegoBaHUn
ABNSEeTCA He0OX04MMON OCHOBOW 4SS NOCneayrLwero opMmMpoBaHnsa Hay4YHbIX UCCreao-
BaHW MO TEMe guccepTaunn, METOAUNKUA U3NOXEHUs pesyrbTaToB Hay4yHbIX MCCrenoBa-
HUR. Jlormyeckn, cogepxaTtenbHO U METOAMYECKN ANCUMNNNHA GasmpyeTcsl Ha 3HaHUSX,
CchOpMUMPOBaHHLIX Y 00y4atoLMXca No nporpamMmmMe BbiCcLLEro obpasoBaHus (cneunanuTer,
mMarucTpaTtypa).

Ha ocHoBe wm3ydyeHus gucumnnuHbl 1.1.7.1 VICKYCCTBEHHbLIM WHTENNEKT B obnactu
HayYHbIX UCCNeoBaHUA U CaMOCTOATESNbHON paboTbl 0ByyaloWMNCa OOMKEH MONYYUTb
COBpPEMEHHOE NnpeacTaBreHne O LeNIoOCTHOM eCTeCTBEHHOHAY4YHOW KapTUHe MaTepuarnbHo-
ro Mmpa, oBnageTb YMEHUSAMU U HaBblKaMU NMPUMEHEHNS METOLONOMMN, METOAMK U Npue-
MOB OpraHusauum Npu NpoBeaeHUN Hay4YHOro nccnegoBaHus.

Oucumnnuua 2.1.7.1 VICKyCCTBEHHBIN MHTENMNEKT B 06NacT Hay4HbIX UCCreaoBaHUN
pa3paboTaHa B COOTBETCTBMM C TpeboBaHnAMM nonoxeHusa «llopsgok pas3paboTkm npo-
rpaMm MOAroTOBKW HayYHbIX U HAy4YHO-Negarorm4yecknx Kagpos B acnupaHTtypey, yTB. Pe-
weHuem YyeHoro coBeta PIr60OY BO M'Y3 o1 30.03.2022 r. npoTokon Ne8.

1.2. Llenu n 3agayum ocBoOeHUs ANCLUUNNUHBI
1.2.1. lenu:

Uenbo ocsoeHusa avcumnnuHbl 1.1.7.1 NCKyCCTBEHHbIN UHTENNEeKT B 0bnactn Hayu-
HbIX 1UccnegoBaHnn ABNSETCA PopMnpoBaHME LIENOCTHOIO NpeacTaBleHns O COBPEMEH-
HOM COCTOSAAHUWN TEOPUU N NPAaKTUKN NOCTPOEHUA UHTENNEKTyallbHbIX CUCTEM Pa3NUYHOro
Ha3Ha4yeHunsa, oBnageHne CTyAeHTaMu OCHOBHbIMU MeTOAaMU TeopUU UHTENNeKTyalnbHbIX
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cucTem, npuobpeTeHne HaBbIKOB MO UCMOMb30BaHMIO UHTENNEKTyarnbHbIX CUCTEM, U3y4e-
HMe OCHOBHbIX METOAO0B NpeacTaBeHNs 3HaHUIN U MOAENUPOBAHNS pacCyXOeHWIA.

1.2.2. 3adayu:

- OBMageTb 3HAaHUAMWN N HaBblkaMu B 0611aCTU UCKYCCTBEHHOIO MHTENNEKTA;

- OCBOUTb OCHOBHbIE METOLblI TEOPUM UHTESNNEKTYarNbHbIX CUCTEM;

- HAay4YnTbCA OPUEHTUPOBATBLCA B PasfMyHbIX TUMax MpuUknagHbIX CUCTEM, OCHOBaH-
HbIX HA CUCTEMaX UCKYCCTBEHHOIO MHTENNEKTa;

- HAy4MTbCs OPUEHTUPOBATLCH B PasfIMYHbIX MeToAdax NnpeacTaBreHus OaHHbIX Ons
NPUMEHEHNA 3HAHUIN B CUCTEMAX UCKYCCTBEHHOIO MHTENIEKTA;

- yMeTb BblOMpaTb MoAeNb NPUMEHEHUS 3HAHUIN B CUCTEMAX UCKYCCTBEHHOMO MHTENN-
nekTa;

- NONYYUTb HaBbIKM NpOrpaMMnpoBaHus Ha A3bike Python;

- MONYYUTb HaBbIKM MCMNOSb30BaHUA NPOdUbHbLIX 6nbnmoTtek s3bika Python gns co-
34aHnAa n 0by4eHnst HEMPOHHBIX CeTEN.

2 MECTO AuCLUUIMIIMHbI B CTPYKTYPE NPOIrPAMMbBI ACINTUPAHTYPbI

Avcumnnuna 1.1.7.1 UckyccmeeHHbIU uHmersnnekm 8 obrnacmu Hay4YHbIX uccriedosa-
Hul - oTHocuTca K OBpasoBaTenbHOMY KOMMNOHEHTY (71.1.7.@akynbmamueHbie OuCUUnIuHbI)

OuncumnnuHa nayvaeTtcsa B_2-M cemMecTpe, obasn TpyaoeMKocTb 2 3.e. (72 vaca).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUUIMIIUHDBI

3.1TpeboBaHus K pesynbTataM OCBOEHUS AUCLUNJINHDI
B pesynbtate nayyeHus gucumnnmHbl 06yyaroLwmmncsa OMmKeH:
3Hamsb:

- MaTeMaTU4yecKkne OCHOBbI CUCTEM UCKYCCTBEHHOIO MHTENNEKTa;

- OCHOBHblE TUMbl 3a4a4, pewaemMbiX C UCMNOSIb30BAHNEM CUCTEM UCKYCCTBEHHOIO MH-
TennekTa,;

- TUMNbI CUCTEM MALLUNHHOMO 0ByYeHus;

- BUAbl Knaccudukaumm, KnaccmgukaTopsl;

- Mogenu knaccudukaumm;

- MeToAbl Knactepusauuu;

- TUMNbl HENPOHHBIX CETEN N UX OTNINYUTESNbHbLIE OCOOEHHOCTH;

- NONyrsipHblE apXUTEKTYPbl HEMPOHHBLIX CETEN, CBEPTOYHbIE HEMPOHHbIE CETH;

- MexaHn3Mbl 06y4eHNS1 HEMPOHHbIX CETEMN;

- Me€XaHM3Mbl NOCTPOEHUSA HENPOHHBIX CETEN ANA aHanu3a n3obpaxeHui;

- MEXaHN3Mbl MOCTPOEHUSI HEMPOHHBIX CETEN ANsl aHann3a TEKCTOB.

Ymems:

- ycTaHaBnueaTb Python n ero nakeTbl C NOMOLLbIO NAKETHOrO MeHeLXepa;

- pabotatb ¢ 6a3oBbIMM TMNamMu AaHHbIX s3blka Py-thon, dannamu, onepaunoHHom
cuctemom n bubnmotekammn, He0H6Xo0AMMbIMW ANA NCMOSTb30BAHNSA HEMPOHHbLIX CETEN;

- ncnonb3oBaTb GnbnuoTekn Python ons pewle-Hua NnpuknagHbix 3agay;

- NPOBOANTb NEPBUYHbLIN aHanNn3 UCXO4HbIX AaHHbIX Ha NpeaMeT NPUMEHMMOCTHU K 3a-
aadve texHonorumn NA;

- UCNONb30BaTb anropnUTMbl Knaccndukauum, Knactepmsaumnm aHHbIX Ha NpakTUKe;

-onpenenatb Hanbonee NOAXOAALWMIA anropuTM Ans PeLEHNS NOCTaBNEHHOM 3a4a4n;

- pewaTtb ONTUMM3ALMOHHbIE 3a4auun 1 noadupaTb runepnapameTpbl C NOMOLLLIO Me-
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TOAOB ONTUMM3ALMM;
- UICNOMb30BaTb HEMPOHHLIE CETU ANA 06pabOTKM TEKCTOBLIX N306paXXeHUN;
- ICNONb30BaTb HEMPOHHbIE ceTu Anst 06paboTku rpadmnyeckmnx n3obpaxeHui;
- MPUMEHSATb UHTENMEKTyanbHblE CUCTEMbI B NPOECCUOHANBHON AEATENBHOCTY;
- BblAenNATb 3af4aun B npodheccrmoHanbHOW OeATEeNbHOCTM ONS peleHns nx ¢ nomo-
LI MHTENNEKTyanbHbIX CUCTEM.

4. COOEPXAHUE U CTPYKTYPA YYEBHON AUCLIUMIIUHDI

4.1 O6BbEM AUCLMNIINHBI NO BUAAM Y4eOHbIX 3aHATUMN (B Yacax)
0o4Haga bopma oby4eHus

Bup yyebHom paboTbi

TpyAoeMKOCTb ANCLUNIUHDI

Bcero yacos

B Tom 4ncrne no cemectpam

CemecTtp

cemecTp

AyauTopHble 3aHATUA (Bcero)

B Tom yucne:

Jlekumn (1)

CemuHapckume 3aHsTtus (C)

MpakTtnyeckne 3anaTus (M3)

10

JTabopaTtopHbie paboTbl (J1P)

CamocrosTenbHas
(CPC) (Bcero), B TOM 4uncne:

pabota acnupaHTa

54

CPCsB
Cemecrtpe:

PacueTHo-rpacduyeckmne pabo-
7ol (PIP)

Pedepat (PED)

ﬂpyrme B1Obl CaMOCTOATES1b-

HOM paboThl

CPCsB
ceccuio

MoaroToBka K NPOMEXYTOYHOM
aTTectaumm (KOHTponb) / atTe-
cTaums

Bua npomexyTo4yHOM aTtTecTauum (dK3aMeH,
3ayeT, 3a4eT ¢ oueHkon, PE®, PI'P n gp.)

3ayeT

3a4eT

O6wan TpyaoeMKOCTb, Yac.

72

72

O6wasn TpyaoeMKOCTb, 3a4eTHble eAUHULbI

4.2 Paspenbl AUCUMNNMHBI U BUAbLI 3aHATUW NO pasaenam y4e6HoOn AUCUUNIINHbI

A5 04HOW POPMbI 0BYYEeHUs

TpyAOEMKOCTb AUCLMNIINHBLI NO

HasBaHusa
pasAenos AMCLMNINHBI Bupgam 3aHaTum (pa6or) Bcero
n C nP P CPC | KoHTponb Hacos
1 2 3 4 5 6 7 8
Tema 1. MaremaTuueckui
JIUKOE3 110 DJIEMEHTaM Teo- 5 6 8
pUH  BEpPOSITHOCTH, JIMHEH-
HOW anredppl W MaTeMaTH-




TpyAoOeMKOCTb AUCLMMIIUHBLI NO
HasBaHusa
pasaenos AMCLMNINHBI Buaam 3aHaTwiA (paboT) Bcero
n C ne NP | CPC | koHTponb Hacos

1 2 3 4 5 6 7 8
YEeCKOT'0 aHaJIM3a.
Tema 2. OcHOBHEIE 3agadu
CUCTEM HUCKYCCTBEHHOT'O 2 6 8
HHTEIUIEKTA.
Tema 3. OOmmume MeTOABI 5 5 6 10
KJIacCU(PUKAIINH.
Tema 4. baliecoBckuii Kiac-
cuuUKaTOp W perIaroIue 2 2 6 10
JIEPEBBSI.
Tema 5. JIuneiinple MOaEIU 5 6 8
MalIMHHOTO 00yUCHUSI.
Tema 6. Metonsl Kinacrepu- 5 5 8
3aIHH.
Tema 7. HelipoHHBIE CETH. 2 18 20
MoproToBka K NPOMEXYTOY-
HOWM aTTecTaumm (KoH-
Tpornb)/aTTectauns
Bcero yacos: 8 - 10 54 - 72

4.3 CodepxaHue y4ebHOU QucyunIuHbI

4.3.1 Temamu4yeckul rnaH nekyuu

HaunMmeHnoBaHue
pa3neyion

TeMbl TUCHUILINHBI

Coaeprxanue pasueJia, TeMbl

Jlexmus 1.1.

MareMaTHYeCKH  JIUKOE3
o anreodpe.

Bexropnast anre6pa. MHoroMmepHsie mpocTpaHcTBa. Pac-
CTOSIHUSL. | MIEepIIIOCKOCTb.

Jlexmus 1.2.

Jluxbe3 mo Mmaremarude-
CKOMY aHallu3y W TEOpUHn
BEPOSATHOCTH.

@YHKIIMM HECKOJBKUX IEPEMEHHBIX. JKCTpeMyMbl. Umc-
JIEHHBIN TIOWCK pemieHus. Pactpenenenus u BeIOOpKH. Xa-
PaKTEpPUCTUKHU CIIy4YalHOW BEIMYUHBI.

Jlexust 2.

OcHOBHbBIE 3agadyu CHUCTEM
HNCKYCCTBCHHOTI'O HUHTCII-
JICKTA.

OCHOBHBIE 337]aud CHCTEM HCKYCCTBEHHOIO HMHTEIUIEKTA.
Knaccudukamus, kmactepmzainusi, perpeccus. Tumel ma-
ITMHHOTO O0YYEHMSI: C yIuTeNeM, 0e3 yIuTels.

Jlexuus 3.

OO0mme MeToasl KIIacCH-
¢bukaruu.

HByknaccoBas (OvHapHas) ¥ MHOTOKJIACCOBasl Kiaccuu-
Kauusi. buHapHbIi KIaccupUKaTop Kak COBOKYIHOCTBH pe-
maromeld ¢yHKOuHM U mopora. Pemarommas QyHKIusS Kak
TUIEPIIOBEPXHOCTh B TIPOCTPAaHCTBE MPHU3HAKOB. 3ajgada
o0y4eHust knaccudukaropa, oOydaromas BbiOOpka. IIpo-
CTPaHCTBO NPU3HAKOB 00BEKTOB U IPOCTPAHCTBO IIapaMerT-
POB KiaccupukaTopa. ANTOpUTM K-Onmkaiimumx coceneit
(KNN). Mepbl oueHKHM KiacCH(UKAIMU: TOJHOTA, TOY-
HOCTB, OIIMOKH MepBoro u Broporo poxa, F1, AUC. Kpu-
Boie ROC u DET.

Jlexmus 4.

BaiiecoBckuil kimaccuguka-
TOP U PEIIAOIINE ICPCBbS.

Hawupnpiii OatiecoBckmii kimaccudukarop. Ilapamerpude-
cKasg Kiaccu(UKalus B TPEINOI0KEHUH MHOTOMEPHOTO
HOPMAJIbHOTO PAacIpe/IeNiCHUs] TMPH3HAKOB. AJITOPHTMBI,
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OCHOBaHHBIC Ha MPUMEHEHHH pellaroIuX JepeBbeB. Kpu-
TEpUH pa3leNeHns] y3iaa: HWHPOPMAIMOHHBIA BBIMTPHIII.
AHCaMOJIn pelIalouInx AepeBbeB: CIy4alHbIi Jiec, Tpaau-
CHTHBINA OYCTHUHT

Jlexmus 5.

Jluneiinple Mogenun Ma-
IIMHHOTO O0YYCHUSI.

Jluneitnpie Momenu Kinaccuukanuu. Paznemsrormas TH-
MEPIUIOCKOCTh. MeTol TJIABHBIX KOMIIOHEHT. JIUCKpUMHU-
HaHT Qumepa. MeTo OMOPHBIX BEKTOPOB. ANANTHUBHBIN
JUHEHHBIA CyMMaTop, KaK JMHEHHBIH KiaccudukaTop u
Mozenb HeipoHa. Ilepuentpon Po3enbmarra. MHoOTroCIOM-
HbIE TTOJTHOCBSI3HBIE HEHpOHHBIE ceTH. O0ydeHne METOIoM
00paTHOTO pacnpOCTPaHEHUs] OIINOKH.

4.3.2 TemaTU4eCKUM NJl1aH NPaKTUYECKUX 3aHATUN

HaumenoBanue
pa3aeiion

TeMbl TUCHUILINHBI

Conepsxanue pasjeia, TeMbl

Beenenne B Python. Mac-

3HaKOMCTBO ¢ 0a30BBIMH THIAMH JTAHHBIX U OCHOBHBIMHU
YIPaBISIONINMHE TIOCIIEe0BaTeILHOCTAMHU. PaboTa ¢ dyHK-
uusmu. Pabora ¢ maccuBamu M HaGopamu. YIpaBJieHHE
MaccuBaMU JaHHbIX. bubimoreka Numpy. Pabora co ctpo-

cuBel U cpe3bl. CTpoku, .
1 . Kamu, TeKcToM U (afimamu. PaboTa co cioBapsiMu U MHO-
¢baiinsl 1 cnoBapu. AHaNU3 .
xecTBamu. bubnnoreka s paboThl ¢ Qaitiamu U onepa-
Y BU3yaJIU-3al1sl JaHHbIX. . o
LMOHHOM cuctemMoi. Pandas n metoabl paboThl ¢ TabuIa-
mu B Python. Matplotlib, Plotly u Bu3yanm3amnus maHHBIX.
[IpoBeneHre NEpBUYHOIO aHAJIM3a JAHHBIX.
Knaccudukarus cpen- | Kimaccudukarus Ha ocHoBe Metoaa k-cpemnux. Iloctpoe-
2 ctBamu Python. [Ilepcen- | HMe u oOy4yeHHE JTHMHEHHBIX MOJEJEH MallMHHOTO 00y4e-
TPOH. Husl. [IpumeHerne mpoIbHBIX OHOIHOTEK.
Knaccudukamus wn3o0paxeHnii Ha OCHOBE CBEPTOYHBIX
Pacnio3HaBanue u3o0paxe- . .
- HelpoHHBIX ceTel. [Ipumenenne npoguIbHEIX OHONINOTEK.
3 Huid.  VHTemnektyanpHas
Pabora ¢ TekctaMyM M MX BEKTOPHBIMH HIPEACTaBICHUAMHU
00paboTka TeKcTa.
TekcToB. [IpuMeneHne nporiIbHBIX OMOINOTEK.
3HAKOMCTBO C HIMPOKHUM CIIEKTPOM CHCTEM, OOeclieunBa-
WHTenneKTyanbHele  CH- .
IOIIUX MHTEUICKTYyaJIbHBIA IMOUCK U 00paboTKy uH(OpMa-
cTeMbl B oOpa3oBanuu. Cu-
4 UK. 3HAaKOMCTBO C COBPEMEHHBIMH CHCTEMaMM YIpaBJe-
CTeMbl KJacCU(PUKAIMHA |
HUS TaHHBIMH CO BCTPOCHHBIMH MEXaHM3MaMHU KiIacCHU(H-
KJIaCTepU3alH JaHHBIX.
Kalluu U BU3yaJIH3alliH.
WnutennexryanbHble  cH- | M3yueHWe WHTEUIEKTYAIBHBIX CHCTEM-TIOMOIIHUKOB B
5 CTeMbl B NPOQecCHOHANTb- | NPOPECCHOHAIFHON JAEATENBHOCTH COMIACHO MpOoduIIo

HOM NIeITeTLHOCTH.

00yJarOIIIXCS.

4.3.3 TemaTnyeckum nnaH caMoOCTOATENIbHOWN PaboThbl
06w ob6bem camocToATeNbHOM paboThl 0by4vatoLwmMxcsa (acnMpaHToB) NO MOAYMO

BKITHOYAET ayaMTOPHYI0 1 BHEAyaUTOPHYK CaMOCTOSTENbHYO paboTy B TeyeHue 3-ro ce-
mMecTpa. AyauTopHas camocTosiTenbHas paboTta ocyliectersieTcs B popme cobecenoa-
HUSI, @ Takke B MpoLEecce BbINOMHEHMSI HAy4YHbIX pedepaToB C NpeacTaBrieHMeM npesex-
Tauun ons obcyxaeHusl, BHeayauTopHasi caMocTosiTeNbHasi paboTa OCyLLecTBNsSieTcs B
crnegywmux dopmax: U3ydeHus nuTepaTtypbl, SMIMPUYECKUX OaHHbLIX MO NyGnukaunsm u
KOHKPETHbIX CUTyaUUiA U3 NPaKTUKN KOPNOpaTUBHOIO MEHEI)KMEHTA B POCCUNCKNX KOMNa-
HUSIX, NoAroToBke pedepaToB M AOKNAA0B, paboTa C NEKUMOHHBIM Matepuarnom, camo-
CTOSITENbHOE M3YyYeHWe OTAeNbHbIX TEM MOAYNS AUCLMUMIMHDI; NOUCK U 0630p NuTepaTypbl
N 3NEKTPOHHbIX MCTOYHMKOB.




CamocTtoaTenbHas pa60Ta, X cogepxaHue n obbem B 4acax

Nen/ Ne 1 HaumeHOBaHue pa3gena Buabl camocTosiTeNbHOM paboThl
n AUCLUUNIUHbBI
o6sA3aTenbHble | AOMNOMHUTEsNbHbIE

1 2 3 4
1 Tema 1. Marematnueckuii TMKOe3 IO 3JEMEHTaM

TEOPUH BEPOSTHOCTH, JIMHCHHOW alreOpbl U Ma- 6

TEMaTHUYECKOI'0 aHaI13a.
2 |Tema 2. OcHOBHBIE 337aYll CHCTEM HMCKYCCTBEH- 6

HOTO MHTEJJIEKTA.
8 Tewma 3. O01mre METOIBI KJIacCU(UKAIUH. 6
4 | Tema 4. baiiecoBckuii KiacCu(UKATOp M peIIaro- 6

M€ ICPEBbSI.
5 Tema 5. JluneliHple MOJENM MalIMHHOTO 00yde- 6

HUS.
6

Tema 6. MeTozbl Ki1acTepr3alyu. 6
7 .

Tema 7. HelipoHHBIE CETH. 18

Bcero yacoB 53 -

Kputepun oueHkn CPC:

— 0b6bem npopaboTaHHOro matepuana B COOTBETCTBMU C 3a4aHNEM;

— CTeneHb uCcnonHUTenbHocTn (NpopaboTaHHOCTL BCEX acnekToB 3adaHus,
odhopMreHe maTtepmana B COOTBETCTBMM C TpeboBaHuAMMK, cObNogeHNe YCTaHOBIEHHbIX
CPOKOB npeacTaBneHnst paboTbl HA NPOBEPKY U T.M.);

— CTeneHb CaMOCTOATENbHOCTU, TBOPYECKON aKTUBHOCTWU, MHULMATUBHOCTU acnu-
PaHTOB, HANM4Yne 3NEeMEHTOB HOBU3HbI B NPOLIECCE BbINONTHEHNSA 3a4aHNN;

— KayecTBO OCBOeHMs1 y4ebHOro matepuana (ymeHue acnupaHta UCnonb3oBaTb
TeopeTuyecKkne 3HaHus Npu BbINOMIHEHUN MPaKTUYECKUX 3aday, 0BGOCHOBAHHOCTb U YeT-
KOCTb M3NOXEHUsI M3YYEeHHOro maTepuana u 1.4.).

5 OBPA3OBATEJIbHbIE TEXHOJIOINU

B cooTtBeTCcTBUM C TpeboBaHuamu ®I'T peanunsaums npouecca obydeHnsa no gucum-
nnuHe 1.1.7.1 UckyccmeeHHbIl uHmernnekm 8 obnacmu Hay4Hbix uccredogsaHuli npeay-
cCMaTpuBaeT MCMNoNb3oBaHWe B yd4ebHOM Mpouecce akTUBHBbIX U UHTEPaKTUBHLIX GOOPM
NpOBEOEHNS 3aHATUIN B COMETAHNN C BHEAYAUTOPHOW paboTon C Lenbio hopMuMpoBaHms m
pas3BMTMSA NPOeCcCMoHarnbHbIX HaBLIKOB OBy4atoLmMxcs.

Mpn npenogaBaHun ancumnnuuel 1.1.7.1 MckyccmeeHHbIlU uHmennekm e obracmu
Hay4HbIX uccriedoeaHuli UCNONb3YITCSA MHHOBALUMOHHbIE TeXHoMormn (npobnemHas nek-
Uns, NpUMEHEHNE MYNbTUMEANNHOIO NPOEKTopa, «MO3roBOM LUTYPM», pa3bopbl KOHKPET-
HbIX CUTyauu, Kenc-ctagum




6 OLLEHOYHbIE CPEACTBA A1 TEKYLWEINO KOHTPOJIA YCTNTEBAEMOCTMW,
NMPOMEXYTOYHOW ATTECTALIUM NO UTOIAM OCBOEHUSA OUCLUMUNITUHBI U
YYEBHO-METOANYECKOE OBECNEYEHUE CAMOCTOSATENIbHOWU PABOTbI
ACMNMMPAHTOB

OnuncaHune nokasaTtenen n KpUTeEPUEB OLEHUBAHUSA 3HAHWUA, YMEHUN U HABLIKOB Ha
pasnu4yHbIX 3Tanax WX OPMUPOBAHNA, OMUCaHWEe LWKan OuEeHWBaHUS, TUMNOBbIE
KOHTPOmNbHblE 3alaHuUs WM UHble MaTepuanbl, HeobxoauMmble AONA OLEHKUM 3HaHWUR,
YMEHWI, HAaBbIKOB, XapakTepusyrLmnx atansl opMmMpoBaHns nx popMmnpoBaHus, a Takke
MeToaudeckue maTtepuanel, onpegenstowme npoueaypbl OLEHMBaAHUSA 3HAHUA, YMEHUN U
HaBbIKOB OTpaxeHbl B ¢oHAe oueHOoYHbIX cpencte (POC) no gucumnnuHe 1.1.7.1
UckycecmeeHHbIlU uHmernnekm e obnacmu Hay4Hbix uccriedogaHud.

6.1 TeKyLMN KOHTPOIb

B kayecTBe OLEHOYHbIX CPEACTB ONs TEKyLlero KOHTPOMs ycrneBaeMoCTW U Ans
NPOMEXYTOYHOW aTTecTauumn ucnonb3yetca 6annbHO-penTMHIoBas CUCTEMA OLEHKN 3Ha-
HUM oby4darowmnxcsa. TeKywun KOHTPONb 3a ayauTOPHOM M caMOCTOATENbHOM paboTomn
oby4aeMbIX OCYLLIECTBMSETCA BO BpeMd MNpoBefeHUs 3aHATUA NOCpPeacTBOM YCTHOro
ornpoca no uToram BbINOMHEHUA 3a4aHUN, a Takke NPOBEPKM OTYETHbIX paboT. Kaxabin
BMUA paboT, BKMoYasi nocelleHre NeKUMOHHbIX 3aHSATUIA, OLeHNBaeTCsa onpeaerieHHbIM Ko-
nnyectsoM 6annos.

6.2. IpomMeXyTOUYHbIN KOHTPOJSb

[MpOMEXYTOUHBIN KOHTPOSIb OCYLLECTBIISIETCA MOCMe YCrNeLwHOoro npoxoxaeHnsa oby4ya-
OLLIMMUNCS TEKYLLLEro KOHTPOSSA B BUAE 3a4eTa. [N NnpoMeXyTOYHOW aTTecTauumn acnupaHTa
no ANCLMNIIMHE TaKkKe ucnonbayeTcs 6annbHO-PeNTUHIOBAsS CUCTEMA OLEHKN 3HAHWMN.

[MpOMEXYTOYHBIN KOHTPOSTb NPEeAYCMOTPEH y4ebHbIM NNaHOM: 3a4Yem.

6.2.1 3apaHua OnNAa caMmOKOHTpons

TunoBble 3agaHuA:

1. PeannsoBatb nporpammy ¢ ykasaHHbIMU (OYHKLUNAMM:

a. [ina nepegaHHoro B (oyHKUUIO YMCna BbIBECTU BCE €ro AenuTenu, BKYasa camo
4yuncno.

b. [Ins nepegaHHOro B oyHKUMIO YMcCna BbIBECTU BCE COBepLUEHHble yucna. lMpo-
BEPKY Ha COBEPLLEHHOCTb Takke MOXHO caenaTb B BUAe PyHKLUMN.

c. [ina nepegaHHOro B oyHKUMIO YMCHa HAUTW ero Kyb cornacHo crnegyrowiemy npa-

BUNY:

13 =1

2" 3=3+5

3N3=7+9+11

4"3=13+15+ 17+ 19

d. [1na nepegaHHoOro ymMcna onpeaenntb ero YNCNo NepecTaHoBOK.

e. [1na nepepaHHbIX Yyncen k n n onpegenutb Ynucno pasmelleHnn k anemeHToB 13
n.

f. Ana nepegaHHbIX Yncen k 1 n onpegenntb YNCNO coveTaHun K aneMeHToB 13 n.
10



2. PaboTa c TekcToMm:

a. Ha Bxog (pyHKUMM NPUHUMAIOTCA TEKCTOBBLIV (hans n cnoBapb. B kaxaown cTtpoke
drarna npoBepsieTcs Kaxgoe CrioBO Ha BXOXAEHWe B cnosapb. Ecnu croso B crioBape oT-
CYTCTBYET, TO Ha KOHCOJIb NeYyaTtaeTcs: HOMep CTPOKM - CTpPOKa, KOTopas paspbliBaeTcsl Ha
HeobHapy>eHHOM CIioBe, Ha CriefytoLen CTpoke OHa NpofomkaeTca nocne Asyx tabyns-
UK. Tak HY>XHO BbIBOAUTb COOBLLEHMSA AN KaX40ro NponyLeHHOro crnosa.

b. B nporpamme 3agaHo fBa channa. Bxogawmnm ann nmeet cTpokm Buga 'aop b
=r',rae aunb - uenbie Yucna B cMCTEME CYUCINEHUNSA C HEM3BECTHLIM OCHOBaHMEM OT 2 A0
36; op - BuHapHas onepaums (+, -, *, /, I/, %, **); r - - OTBET NO AaHHOMY NpPUMepPY; pa3ae-
nuTenn Mexagy uYucrnamm 1 onepauusaMui U nepeq nepsbiM YUCIIOM MOryT 6bITb no6own
ANWHBI, U CO-CTOATb M3 NPOU3BOSIBLHOIO KonmnyecTtBa npobenos u Tabynauun. B nexoas-
Lem dhanne Hy>KHO ANS KaKAoro M3 NpUMepoB HAWTU OCHOBAHWE, ANA KOTOPOro npumep
npaBuneH. Ecnu Takoro HanTW He yganochk, TO COOOLWMTEL 06 aTOM.

c. Hanucatb Tpu pyHKUMN COPTUPOBKM (pannoB B yKka3aHHOM KaTarnore:

a) N0 UMEHMN;

0) no pasmepy;

B) ABYMEPHbIA CNUCOK (CHa4yana no pacLumMpeHunto, NOTOM Mo UMEHN).

MpeaycmoTpeTb HeobA3aTenbHbIM NapamMeTp - HanpaeneHue CcopTupoBKKu. [lo
YMO4YaHu1Io: BO3pacTaroLlasi CopTUpoBKa.

6.2.2 NMpumMepHbIe BONPOCHI K 3a4eTy

1. OcHOBHblE 3a@a4n CUCTEM UCKYCCTBEHHOro MHTennekra. Knaccudwukaums, kna-
cTepusaums, perpeccus.
. Tunbl MaLWMHHOIO 0ByYeHNs: ¢ yuntenem, 6es yuutens,
. AAByknaccoBas (buHapHasi) 1 MHOroknaccoBas knaccudgukauus.
. BuHapHbIN KNaccndukaTop Kak COBOKYNHOCTb peLuatoen yHKLMM 1 nopora.
. Pewwatrowasa dyHKUMS Kak rmnepnoBepxXHOCTb B NPOCTPAHCTBE NPU3HAKOB.
. 3agaya oby4deHunsa knaccudukaTopa, oby4varowlasn Bblbopka.
. NpocTpaHcTBO Npmn3HakoB OO6HEKTOB M NPOCTPAHCTBO NMapamMeTpoB Knaccudumka-

~NoO o WN

Topa.

8. Anroputm k-6nmxanwmx coceaen (KNN).

9. Mepbl oueHKN Knaccudukauun: NoAHOTa, TOYHOCTb, OLUMOKM NEepBOro 1 BTOPOro
poaa, F1, AUC. Kpmeble ROC n DET.

10. HawnBHbIn 6anecoBckmii knaccudukaTop.

11. MapameTpuyeckasa knaccuukauus B nNpennosioXeHUM MHOTOMEPHOro Hop-
MarnbHOro pacrpegeneHus NpU3HaKkos.

12. AnNropnTMbl, OCHOBaHHbIE Ha MPUMEHEHUM PELLAOLLNX AEPEBLEB.

13. Kputepun pasgeneHuns yana: UHPOPMaLNOHHBIN BbIUTPbILL.

14. AHcambnu pellalroLWnX AepeBbeB: CrlyvanHbl Nnec, rpagueHTHbIN By-CTUHr

15. MeToa rmaBHbIX KOMIMOHEHT.

16. AnckpummnHaHT duwepa.

17. MeToz OnOpHbIX BEKTOPOB.

18. AganTuBHbIA NMUHENHBIN CyMMAaTOp, Kak NIMHENHbIA KnaccudukaTop U Mogenb
HenpoHa.

19. MNepuenTtpoH Po3eHbnaTTa.

20. MHorocrnomHble NOMHOCBA3HbIE HEMPOHHbIE CETU.

21. O6yyeHne meTo4oM 06paTHOro pacnPoOCTPaHEHNS OLLINBKN.

22. MeTtog k-means.

23. Vlepapxunyeckas arnoMmepatnBHas Krnacrtepusaums.
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24. KapTbl KoxoHeHa.

25. CtoxacTtudeckoe BrioxkeHune cocegen (t-SNE).

26. Mepbl OLEHKKN KnacTepusaunu.

27. [eHeTMYEeCKUN anropuTm.

28. Npobnema 3atyxaHus rpagneHTa: CKBO3HOe coeaumHeHue (skip connection).

29. Apxutektypa ResNet.

30. MNMpobnema GoMbLWIOro Yncna napaMeTpoB MOSTHOCBA3HbIX CEeTen Ans BXOAOB
GonbLlon pasmepHoCTH (M306parkeHnn).

31. Cnown cBEPTKK, NYNNHra, HESIMHENHOCTM.

32. CoyeTaHMe CBEPTOYHOM M NOSTHOCBSA3HOW CETEMN.

33. JlaTeHTHOEe NpOCTPaHCTBO, aMOeaaVHT.

34. Apxutektypa U-Net.

35. MNonynsapHble apXUTEKTYPbI CBEPTOYHbIX HEMPOHHBLIX ceTen: AlexNet.

36. lNonynsapHble apXUTEKTYPbl CBEPTOYHbIX HEMPOHHBIX ceTen: VGG

37. TllonynsapHble apXuUTEKTYpbl CBEPTOYHbLIX HEWPOHHbIX ceTen: Inception
(GoogLeNet).

38. 3apgaya nopoxaeHus obpasoB. ['eHepaTuBHbIE cocTa3aTenbHble ceTu. Anddy-
3MOHHasa Mogenb.

39. ObpaboTka TekcToB. BeKkTOpHblEe NpeacTaBneHns ans Tekcta: word2vec.

40. PekyppeHTHble HenpoHHble ceTn, LSTM, GRU.

41. TpaHcdopmepbl, BERT, GPT.

42. TpaHcdepHoe oby4veHne. uctnnnsauma ceTen.

ATTecTaunoHHblE U3MepuTernbHble MaTtepuansl no gucuunnuHe 2.1.7.1 WckyccTBeh-

HbIA MHTENNeKT B 06racTn Hay4HbIX UCCegoBaHMM COCTaBfieHbl B COOTBETCTBUN C Tpe-
b6oBaHuamn OI'T ona acnMpaHToB NepBOro roga obyyvyeHust NO Hay4yHOW CrneunanbHOCTH
1.6.15 3emneycTponcTBO, KagacTp U MOHUTOPUHT 3eMefb. [Na NnpoBEpPKUN YPOBHS YCBOE-
HUA KaXXOoW TeMbl ANCUMNNNHBI pa3paboTaHbl BONPOChl U 3adaHus. PesynbTaTtbl oueHu-
BalOTCS MO ANXPOMATUYECKON LLKANe: «OCBOUIT» - KHE OCBOUITY.

6.2.3 NoagroToBKa npe3eHTauum no Teme cobecegoBaHus

lMpakTnyeckne coBeTbl ANst co3aaHns aPPEKTUBHON CTPYKTYPbI Kagpa u yaobHoro
BOCNPUATUSA Npu 0dopMIieHMM pe3ynbTaToB paboThl B BUAE Npe3eHTauuu:

— OObEeKTbl, KOTOpPblE HECYT CPaBHUTENBbHO CaMOCTOSTENbHYI0, OTNIMYHYKO OT ApY-
rmx nHopmaumio, cregyeT rpacouyeckn pasgennTb;

— 0OBEKTbI MOXHO 00bEeOUHUTb, NONb3yACb e4MHOM (POPMOW, LBETOM, pasMepoMm
NN 3aKNOYEHNEM B PAMKY;

— MpPU KOMMOHOBKE OTAENbHbIX KagpoB HeobxoaumMo cnegutb, YTOObl OOBbEeKTbI
pacronaranucb no BcemMy nosto Kaapa;

— rNnaBHOE coaepXXaHne U KOMMOHEHTbI Kagpa, pacrnonoXeHHble B MecTax niioxoro
BOCMPUATUSA, BblAensTb 3(PeKTUBHbIMU Cnocobammn: KOHTPACTHbIA LBET; YepHas wunu
LUBeTHas paMKa; KOHTpPaCTHbIM LBET, 3aKMOYEHHbIM B YEPHYIO paMKy; yBernvyeHvue pasMe-
pa o6bekTa; He cneayeT NPUMEHATb B Kagpe 6onbLlIoe KONMYecTBo LBETOB, YTOObI He Co-
34aBaTb NEeCTPOThbl, KOTOpasa yToMnseT 3peHne. HanmeHbllee yToMrneHune rnas Bbi3bliBaloT
XenTbl, XenTo-3efeHbl, 3eneHblin U CBEeTIble axpomaTuyeckne upeta. Ecnu kagp pac-
cmaTpuBaeTcsa C 6rM3KOro paccTtodHusd, uBeTa MoryT ObiTb HE OYEeHb HacCbILEHHbIMU C
NPUMECHI0 CEPOro, a ecnu Kagp M3y4varoT ¢ BOMbLIOro paccTosiHMsa B npegenax yyebHoro
KabuHeTa, TO HEOOXOANMbI SIPKME HAaCbILWEHHbIE TOHA; CUCTEMA OKPACKU LOSPKHA YeTKO
pasrpaHnMynBaTb OTAESbHbIE YacTu Kaapa.
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6.3 Kputepum oueHKN YPpOBHA 3HAHUN

PenTtuHroBas oueHka 3HaHUW acnvpaHTOB NPOBOAUTCA B COOTBETCTBUN C MOMNOXEHU-
eM 0 GannbHO-pPEerTUHIOBOW CUCTEME OLEHKU 3HaHWi obydatowmxca B PB0Y BO MY3.
Tekywnin KOHTPOMb BKIOYAeT B cebs NpoBepKy CeMUHaPCKUX (NPaKTUYEeCKMX) 3adaHumn un
pacyeTHbIX paboT, MPOMEXYTOYHbLIN KOHTPOMb NpeanoraraeT nNpoBeAeHne YyCTHOro onpo-
ca Nno KOHTPOSbHLIM BOMpPOCaM 3a4eTa.

BannbHas cTpykTypa oueHKu

Ne Bug paboTbl Hopma MakcumarbHoe
Kon-Bo 6annos
1 MocelleHne 3aHATMIA 0OyvaoLwmMmMmcs 2 6anna/2 akag. 20 6annos
yaca ayg. 3aH.
2 MpoekTHasa paboTta no Teme «MeToaonorns Haykw. 0-30 6annos 30 6annos
OpraHusaumsi Hay4yHoro Tpyda W NPUHUMNbI NO-
CTpoeHns Aaucceptaumn. HopmaTuBHO-NpaBoBoe
obecnevyeHne NOArOTOBKM KafpOB BbICLUEW KBanu-
doumkaunmy
3 lMpakTnyeckoe 3agaHue no teme «llokasatenu pe- 0-20 6annos 20 6annos
3yNbTaTMBHOCTM Hay4YHOW gedatesnibHocTu. [NpeseH-
Tauma M nyonukaumsa pesynbTaToB HayYHbIX MC-
crnenoBaHUNy
4 | YcTHbIN onpoc (3a4eT) 0-30 6annos 30 6annos
5 Bcero 3a rog obyyeHusa | 0-100 6annoB 100 6annoB

CTpykTypa 6annbHOW OUEHKM MO UTOraM OCBOEHUS AUCUMNIMHBLI (3a4eT) 1 Lkana
nepeBofa B 3a4ETHYH OTMETKY:

PenTuHr no gucumnnuHe,
obLee KonmyecTeo 6annos
> 60 3a4TeHO
<60 He 3a4TeHo

OTmeTKa Ha 3aueTte

6.4 ATOroBbI KOHTPONb NO AUCLUNIINHE

MToroBo hopmoin KOHTPONSA 3HAHUW, YMEHUN U HABLIKOB MO AUCUUNIIMHE B 3 ce-
MeCTpe siBMsieTCcs 3ayeT. Bonpockl npegnonaraloT KOHTPOSb OBWNX METOANYECKUX 3Ha-
HUN N YMEHUN, CNOCODHOCTb acnUpaHTOB MPOUSAOCTPMPOBaTL MX NpumMepamu, Kaxabin
oby4aromnncs nMeeT NpaBo BOCMNOSb30BaTbCA NEKUMOHHBIMM MaTepuanaMmm nu metogunye-
CKUMM paspaboTkamu.

7. YHEBHO-METOAWYECKOE U NUHO®OPMALIMOHHOE OBECTNEYEHUE
YYEBHOU ANCLUUMNUHDI

a) OcHoBHas nuTepaTtypa
1. [lpotoabskoHoB A. B., MNuinos . A., CagosHukoB B. E. Anroputmbl Data Science
N NX NpakTuyeckasa peanusaums Ha Python: yyebHoe nocobue — M.: UHdpa-UHxeHepus,
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2022. - 392 c¢. - |ISBN 978-5-9729-1006-9. -
catalog/document?id=417222.

2. baes A. A., MiBaHoB K. O., naTos 0. A., JleyxuH A. H. lNpumeHeHne ob6beKkTHO-
OPVEHTUPOBAHHOIO NPOrpaMMMpPOBaHKs B 3agadax obpaboTkm curHanoB u M3obpakeHun
C 3NieMeHTaMn UCKYCCTBEHHOIO UHTeNnekTa: ydebHoe nocobue — Bonrorpaa: MNoBomKCKMM
Ty, 2022. — 206 c. — ISBN 978-5-8158-2275-7. — URL: https://znanium.com/
catalog/document?id=424643.

3. AngpenuukoB A. B., AHgpenumkoa O. H. NHTennekTyanbHble MH(OPMaLMOH-
Hble cuctembl n metoasl A: yuebHuk — M.: HALL MHOPA-M, 2023. — 530 c. — ISBN 978-
5-16-014883-0. — URL.: https://znanium.com/catalog/document?id =417737.

4. HukoneHko C. W., KagypuH A., ApxaHrenbckasa E. nybokoe obyyeHune: npaktu-
yeckoe nocobue — CI16.: MNutep, 2020. 480 c. — ISBN 978-5-4461-1537-2. — URL:
https://znanium.com/catalog/document?id=378630.

5. AcHuukun J1. H. MHTennekTyanbHble cuctemsbl: y4ebHuk — M.: JTabopaTtopus 3Ha-
Hun, 2020. — 224 c. — ISBN 978-5-00101-897-1. — URL: https://znanium.com/
catalog/document?id=365891.

6. [ataesa A. B., Paesuy K. B. VIHTennekTyanbHble CUCTEMbI U TEXHONOIMMK: y4ebh-
Hoe nocobue — Hoeocnbupck: CoOY, 2018. — 144 c. — ISBN 978-5-7638-3873-2. — URL.:
https://znanium.com/catalog/document?id=342146.

7. JloHua A. Anroputmbl 06ydeHnsa ¢ nogkpenneHnem Ha Python: npaktuyeckoe no-
cobne - M.: OMK Tllpecc, 2020. 286 c. — ISBN 978-5-97060-855-5. — URL:
https://znanium.com/catalog/document?id=367155.

URL: https://znanium.com/

6) JononHuTenbHas nutepaTtypa

1. CKyCCTBEHHbIA WHTENNEKT U KOMMNbOTEPHOE 3peHune. PearnbHble NpoekTbl Ha
Python, Keras n TensorFlow. Koyn AHupaa, Mexep Kaszam, Cugaxa Mangxy. MNMutep, 2023.

2. N3yyaem Python. Jlyty Mapk. Bunssamc, 2019.

3. Python. C6opHuk ynpaxHeHun. BeegeHme B a3bik Python ¢ 3agadamu n pelue-
Huamu. CtneeHcoH bpanaH. MK lMpecc, 2021.

4. 'nybokoe obydeHune Ha Python. LLonne ®paHcya. Mrep, 2023.

5. BeegeHune B MmawmnHHoe oby4veHne ¢ nomollbto Python. PykoBoacTeo ans cneuu-
anuncToB no pabote ¢ gaHHbiMu. AHgpeac Monnep, Capa 'Bugo. Bunbamc, 2022.

B) QNEKTPOHHbIEe pecypchbl U 6a3bl

OnucaHue VIHCt)OpMaLI,I/IOHHbIX pecypcoB Heob6XoauUMbIX AN OCBOEHUS ANCLMMINHBI

Ne Appec canTta u ero onucaHue MNepeyeHb maTepnanos, NpeAcTaBNeHHbIX Ha canTe
1. http://feconomicus.ru — cant WH- | MNpeacrasneHa WHGoOpMaUmMs MNo  LWIMPOKOMY CNEKTPY
CTUTYTa «OKOHOMMYECKAsi LUKO- | SKOHOMMYECKMX OUCLMNIWH: Tpyabl, Guorpadumn, nopt-
na», SKOHOMUYeCKuU nopTan peTbl W3BECTHbIX 3KOHOMUCTOB; MNPOCPEeCCHOHarbHbLIN
KaTanor 3KOHOMUYECKNX pecypcoB NHTEpHET
2. http://rucont.ru/gcollections - Hau. | Cant npegnaraet ObICTpbIN 4OCTYN K Nybnvkaumam no
undpposon pecypc PyKoHT 9KOHOMMKE, PUHAHCAM, MEHEIXKMEHTY N MaPKETUHIY
http://www.imf.org/ cant wmexay- | Npegnaraet 0630p MUPOBOW 3KOHOMMUKW, MeEXOyHa-
HapOAHOro BantTHOro poHaa POAHbIX BaIOTHbIX PbIHKOB, KOTUPOBKM BanoT
3. http://www.book.ru/ - WspgaTtene- | MNonynapHas anekTpoHHas 6ubnvoTeyHas cuctema
ctBo KHOPYC COBpPEMEHHON y4yebHon n HayyHou nutepatypbl. Co-
OTBETCTBYET dheAeparnbHbIM rocygapcTBeHHbIM 06pa-
30BaTesibHbIM CTaHAapTaMm.
4, www.znanium.com - wusgatenb- | Konnekumsa SneKTPOHHbIX Bepcui MU3gaHum  (KHWr,
ct80 NHOPA-M XypHarnoB, ctaTten 1 np.), CrpynnuMpoBaHHbIX NO TeMa-
TUYECKMM U LIeNEBbIM NPU3HaKaM.
5. 9NEKTPOHHAas 6ubnuote- | bubnuoteka nutepaTypbl: KHUT, y4eOHMKOB, aHanNUTU-
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Ne Appec canrta v ero onucaHue MNepeyeHb MaTepuanos, NpeAcTaBreHHbIX Ha canuTe
ka sgatenbckoro goma «[Ipe- | yeckux matepuanos, pedepatoB. Nogbopka CChbINOK
O6eHHuKoBY (grebennikon.ru) Ha 9KOHOMMYECKMe pecypcbl MHTepHeTa.

6. OBC «FOPANT» (www.biblio- | BupTyanbHas akoHoMu4eckasi bubnmnorteka
nline.ru)

7 http://www.mnr.gov.ru MWHNCTEPCTBO NPUPOLHbLIX PECYPCOB W  3KOMOrMm

Poccuinckon ®egepaumm

8 http://www.minregion.ru MWHUCTEPCTBO perMoHaneHOro passuTua Poccumnckon

depepaunm

9 http:/Amww.mcx.ru MunHMCTEPCTBO CenbCKOro Xxo3siucTBa Poccunckon

degepauuu

10 | http://www.economy.gov.ru MWHNCTEPCTBO SKOHOMMYECKOro passutus Poccuin-

ckon Pegepaunn

11 | http://www.gks.ru/ depgepanbHasg cnyxba rocyaapCTBEHHON CTAaTUCTUKK

12 | http://www.rosregistr.ru depgepanbHasa cnyxba rocygapcTBEHHOW perucrtpa-

U1K, Kagactpa u Kaptorpadum

14 http://www.biblioclub.ru OnEeKTPOHHO-6MbnNoTeYHas cuctema «YHMBEpPCUTET-

ckasa 6Gubnuoteka oHNamH»

15 | http://mww.pravo.gov.ru OdomupmanbHbI MHTEPHET-MOPTaN MNPaBOBOM MHGOPMaLMN

16 | http://www.consultant.ru KoHcynbTaHT lNntoc

17 | http://www.garant.ru "apaHT

Mpun ocywectBneHnn obpasoBaTeNbHOMO Npouecca acnMpaHTamm 1 nNpogeccopcKo-
npenogaBaTeNbCkMM COCTaBOM MCMOMb3YOTCH creayouee nporpammHoe obecneyeHue:
Microsoft Office (PowerPoint, Word u T. a), Open Office, Skype u ap.

8. ONMUCAHWUE MATEPUAINBbHO-TEXHUYECKOW BA3bl, HEOEXOOUMOW A5
OCYLLECTBNEHWSI OBPA30BATENILHOIO NPOLIECCA MO AUCLIUMIVHE
(MOAYIIO)

[na maTepuanbHO-TEXHU4YEeCKoro obecnedenns gucumnnmibl 1.1.7.1 IcKyCCTBEHHbIN
WHTENNeKT B 061acTn HayyHbIX UccrefoBaHumn ncnonsdyrca: ayantopum Ne 3001, 207 ¢
BbIXO4OM B VIHTEpHET, KOMMNbIOTEPHbBIN KIacC YyHUBepcuTeTa ¢ BbIxogoM B NHTepHeT, nek-
LUMOHHbIE N CeMUHapCKMe 3aHATUSA NPOBOAATCA C NPUMEHEHNEM BUOEOMNPOEKTOpa U KOM-
NbIOTEPHbIX TEXHOMNOrMIM, COBPEMEHHOIO 060pyA0BaHNUS.

Ana n3yvyeHma OucumninHbl UCNONb3yTCA BUbMoTeyHblIn oHa, yyebHasa nuTepa-
Typa, umeroLLascs B Hay4yHoM poHae BubnuoTeke, Ha Bbinyckaowmx kadegpax.
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MWUHUCTEPCTBO CEJIbCKOIO XO3AUCTBA POCCUUCKON ®EOEPALIUMN
depepanbHoe rocygapcTBeHHoe BoakeTHOe obpasoBaTefibHoe
yypexaeHue Bbicllero obpasoBaHus

FOCYOAPCTBEHHbLIN YHUBEPCUTET MO 3EMITIEYCTPOUCTBY

NUCT PErTMCTPALUN BHECEHUA U3MEHEHUNA

MpoTokon ABTOp pabouen
3aceaaHus nporpaMmmbl QUCLIU-
CopepxaHme BHECEHHbIX A porp Avcl Mopnuckb 3aB..
Nen. - Kadheapbl NSIVHbI, OTBETCTBEH- -
M3MEeHeHUHn . kadegpon
HbI 32 BHECeHue n3-
MEeHeHUM
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MpunoxeHue

®OHA OLIEHOYHbIX CPEACTB AN1A NPOBEQEHUA NPOMEXYTO4YHOMN
ATTECTAUUN OBYHAKOLLUUXCA NO AUNCUUNIIUHE

Anroputm paspaboTkm ¢poHAa OLLEHOYHbLIX CPEeaCcTB

1) ATTecTaumoHHble MaTepuarbl, KOHTPOSIbHO-U3MEpPUTENbHbIE T.€. BONPOCHI, buneTsl,
TecTbl, 3aa4n, N0 KOTOPbIM OLIEHMBAETCS YPOBEHb NOATOTOBKM acnupaHTa, npu 3TOM TUMo-
Bble KOHTPOJSIbHbIE 3a4aHUA UK UHblE MaTepuanbl, AOMKHbl ObITb HaNpaBneHbl HE TOSbKO
Ha OLEHKY 3HaHWIN, HO U HA OLIEHKY YMEHUIN, HABbIKOB M (UNN) ONbITa 4EeATENbHOCTH:

- MaTepuanbl, yCTaHaBnMBaKLWMEe CoAepXKaHWe W MopsLaoK NPOBEAEHUSI MPOMEXY-
TOYHbIX aTTecTaumm (3a4eToB, 9K3aMeHa);

- NPUMEPHbIE TEMbI KOHTPOSbHbIX paboT (npu Hanuuum B Y1) n TpeboBaHus K UX Bbl-
NOJSTHEHUIO N OPOPMITEHWNIO;

- NPUMEpPHbIE TeMbl pedepaTtoB paboT (npu Hanuumm mx B YI1) n TpeboBaHusa K nx
BbINOSTHEHUIO U OCPOPMIIEHNIO;

- NPUMEPHbIE TEMbl CaMOCTOSTENBbHON PaboTbl N TpebGOBaHNA K MX BbIMNOMHEHUIO U
ochopMneHuto.

2) OnucaHue TeXHONOrMm NPoBeAEHNSA OLEHKM.

3) Kputepun oueHkun, T.e. 3a YTO CTaBUT «HEYOOBNETBOPUTENBHOY», «yAOBNETBOPU-
TENbHO», «XOPOLLO», KOTIINYHOY.

4) ®OCbl gomkHbl ObITb YTBEPXKAEHbI Kak anemeHT Pl. Ha tutynbHOM nucte cra-
BUTCA nognucb npopektopa, POC cwmBaeTca M cKpennsetTca nevatbio Ha nocrnegHen
CTpaHULE M XpaHUTCS B OTAEeNe AOKTOPaHTYpPbl U aCNUpaHTypbl.

17



