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1. PaspabotaHa Ha kadegpe «Bbiclen mMaTteMatuku, dU3MKU N MHADOPMATUKNY
®Irb0OY BO «['Y3» B cooTBETCTBUM CO CrieayroLMMNU HOPMATUBHBIMU JOKYMEHTaMU:

— ®epepanbHble rocygapcTBeHHble TpeboBaHMSA K CTPYKTYpe nporpamMmm MnoAroTOBKU
HayYHbIX U Hay4yHO-NMedarorm4ecknx KagpoB B acnupaHType (adbloHKTYpe), YCIOBUAM UX
peanusauun, cpokam OCBOEHUSA 3TUX NPOrpamMM C y4eTOM pasfnnyHbiX hopM 0ByyeHus,
obpasoBaTenbHbIX TEXHOMOMMA N OCOBEHHOCTEN OTAENbHbIX KaTeropui acnupaHToB
(aoblOHKTOB), YTBEPXKOEHHbIE MpuKkasoM MuHUCTepcTBa Haykm M Bbicllero obpasoBaHus
Poccuinckon ®egepaummn ot 20.10.2021 r. Ne 951,

— MonoxeHre 0 NOAroTOBKE HAy4YHbIX U HAy4YHO-NeJarormyecknx Kagpos B acnvpaH-
Type (agbloHKTYpe), yTBepXaeHHoe noctaHosrneHnem lNpasutensctea Poccunckon depe-
pauun ot 30.11.2021 r. Ne 2122.

2. PaccmoTtpeHa Ha 3acefgaHun kadenpbl «Bbicluen matemaTtuku, (PU3MKNM U UH-
dopmaTtukmn» ot «07» anpens 2025 r., npotokon Ne6.

3. Pa3paboTuunku paboyen nporpammbl: JOKTOP TEXHUYECKUX HAYK, KaHauaaT du-
3MKO-MaTemaTuyeckmx Hayk, npodpeccop kadenpbel BMdul O.A. KocopykoBs; kaHaugat
negarorMyeckux Hayk, aoueHT kadegpsl BMOuM C.M. Canos; kaHgugat ¢u3uMKo-
MaTemaTuyeckux Hayk, goueHTt kadeapbl BM®ul A.B. MokpsakoB; cTaplumi npenogasa-
Tenb kacdeapsl BMOul B.B. JlobaHuoB, accucteHT kadeapbl BMOulM M A. PygyeHko

PykoBoguTenb nporpamMmmbl acnupaHTypbl._n1pod. kag. 3emneycmpolicmea,

0.3.H., Oou. E.B. YepkawuHa
(mecTo paboTbl, 3aHMMaemas 4OMKHOCTb, MHULMAnbI, hamunust)

Mognuce «07» anpens 2025r.
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1. OBLUUE NONNOXEHUA

1.1.MecTo AMCLUNNUHBbI B CTPYKTYpe NporpamMmmMbl acnMpaHTypbl

OuncumnnuHa 1.1.7.1 VICKyCCTBEHHbIV MHTENNEKT B 06MacT Hay4YHbIX UCCnegoBaHnn
npeacTtasnsaetr cobor pakynbTaTUBHYIO AWCUUNINHY, B COOTBETCTBMM C peanusauuen
depnepanbHbIX rocygapcTBeHHbIX TpeboBaHun (PIT) no HayyHon cneumansHocTn 1.6.15
«3emMneycTponcTBo, KagacTp U MOHUTOPUHI 3eMeflb», NPorpaMmmon, yd4ebHbIM nfiaHoMm,
POPMUPYIOLLYIO KOHKPETHbIE TEOPEeTUYECKME 3HaHUSA U YMEHUSA, MPaKTUYECKNE HaBbIKK
ANS yCnewHon NoAroToBKM AuccepTaumm U cauun KaHaMOaTCKOro ak3aMeHa no chneum-
anbHOM aucumMnnHe «3eMneycTponcTBO, KagacTp U MOHUTOPUHE 3EMErbY.

lNMpenogaBaHue Kypca ocyllecTBnseTca B oopMe NeKUUn, NPakTUYeCcKUxX 3aHATUM U
camoctodaTensHon pabotbl. OucuunnuHa 1.1.7.1 VICKyCCTBEHHbIN MHTENNEKT B obnacTtu
Hay4HbIX MccnenoBaHuM obecnevymBaeT MMPOBO33PEHYECKYIO OCHOBY OyayLlero y4eHoro,
NOrMYeCKy0 B3auUMOCBA3b MeXay oOblleHayyYHbIMM U npodecCUoHanbHbIMU y4eBOHbIMU
ANCUMNNNHaAMN, OPUEHTUPOBAHA Ha WMHTErpauuio ¢ gMCuuniMHamu NpegMeTHOW noAaro-
TOBKM acnupaHTa, OCMbICrieHne noTpebHocTen (popmMMpOBaHUS yHMBEpPCasnbHbIX, ObLue-
npodpeccnoHanbHbIX M NpodeccnoHanbHbIX HaBbIKOB B npouecce oby4veHus. Kypc
HanpaBfieH Ha U3y4yeHne METOO0B, UCMOSIb3yEMbIX B HAYYHOM UCCeA0BaHUN MaTepuarnb-
HOrO MMpa WM 3BONKOLMM MaTepun, (OOPMUPOBAHME LENOCTHOMO €CTeCTBEHHOHAYy4YHOro
npegcraBneHns ob okpyxawowem Hac matepuanbHoM mupe. CoaepxaHue AUCUMMANHBI
TECHO CBSI3aHO C Hay4YHO-UCCcregoBaTeNbCKon paboTon acnMpaHToB.

Oucumnnuua 1.1.7.1 VcKyCcCTBEHHbIN MHTENNEKT B 061acTn HayYHbIX UCCregoBaHUN
ABMSeTCA He0OXO0AMMOW OCHOBOW 418 nocreayrwero opMmMpoBaHnsa Hay4YHbIX Uccrneao-
BaHWN MO TEMe guccepTaumm, METOAMKM U3NOXEHUS pe3ynbTaToOB Hay4YHbIX MCCnenoBa-
HUR. Jlormyeckn, cogepxaTtenbHO U METOAMYECKN ANCUMNNNHA Ga3mpyeTcsl Ha 3HaHUSX,
CchOpMUPOBaHHLIX Y 00y4atoLmnXcsa No nporpammMe BbicLLEro obpasoBaHus (cneunanuTer,
mMarucTpaTtypa).

Ha ocHoBe u3ydyeHus gucumnnuHbl 1.1.7.1 VICKyCCTBEHHbLIM WHTENNEKT B obnacTtu
HayYHbIX UCCNeoBaHUA U CaMOCTOATESNbHON paboTbl 0ByyYaloWMNCa OOSMKEH MONYYUTb
COBpPEMEHHOE NnpeacTaBrieHne O LEeroCTHOM eCTECTBEHHOHAYYHOW KapTUHE MaTepuarbHo-
ro Mumpa, oBrnageTb YMEHUAMU U HaBbIKaAMU NPUMEHEHUS METOAO0SIOMMKU, METOAMK U npue-
MOB OpraHusauum Npu NpoBeaeHNN Hay4YHOro UccnegoBaHus.

OucumnnuHa 1.1.7.1 VIcKyCCTBEHHbIN MHTENNEKT B 06N1acTh HayYHbIX MCCneaoBaHUN
pa3paboTaHa B COOTBETCTBMM C TpeboBaHuAMM nonoxeHusa «llopsgok paspaboTkm npo-
rpaMm noAroTOBKM HayYHbIX M HAy4YHO-MeJarormndeckmx KagpoB B acnupaHType», yTB. Pe-
weHuem YyeHoro coBeta PIrEOY BO M'Y3 o1 30.03.2022 r. npoTokon Ne8.

1.2. Llenu 1 3apayu ocBOEHUSA ANCLUNIUHBI
1.2.1. Llenu:

Uenbro ocsoeHusa avcumnnuHbl 1.1.7.1 NCKyCCTBEHHBIN MHTENNEeKT B obnactu Hayu-
HbIX UccnegoBaHnn ABNSETCA (POpMUPOBaHME LIENOCTHOIO NPeacTaBlieHNs O COBPEMEH-
HOM COCTOSIHUM TEOPUM M NPAKTUKU MOCTPOEHUA UHTENMNEKTyarbHbIX CUCTEM PasfnUyHOro
Ha3HayeHus, oBnageHne CTyaeHTaMy OCHOBHbIMU MeTOoA4amMu TEOPUN UHTENNEKTYyarbHbIX
cucteM, npnobpeTeHne HaBbIKOB MO UCMNOMNb30BAHUIO MHTENMEKTYarbHbIX CUCTEM, U3y4e-
HWe OCHOBHbIX METOA0B MNPeAcTaBNeHNs 3HaHUN U MOAENNPOBAHUSA PaCCY>KAEHUN.



1.2.2. 3adayu:

- OBMageTb 3HAaHUAMU N HaBblkamMn B 0651aCTU MCKYCCTBEHHOIO MHTEMNNEKTA;

- OCBOUTb OCHOBHbIE METOLblI TEOPUM UHTESNNEKTYarNbHbIX CUCTEM;

- HAYy4YUTbCA OPUEHTUPOBATLCA B Pas3fMyHbIX TUMax MpUKNagHbIX CUCTEM, OCHOBaH-
HbIX HA CUCTEMaX UCKYCCTBEHHOIO MHTENNEKTa;

- HAy4MTbCs OPUEHTUPOBATLCH B PasfIMYHbIX MeToAdax npeacTaBreHus OaHHbIX Ons
NPUMEHEHNSA 3HAHUIN B CUCTEMAX UCKYCCTBEHHOIO MHTENIEKTA;

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

- NONYYUTb HaBbIKM NPOrpaMMmnpoBaHus Ha A3bike Python;

- MONYYUTb HaBbIKM UCMNOSIb30BaHUA NPOdUIbHBLIX BnbnnoTek a3bika Python ans co-
34aHnAa N 0by4eHUst HEMPOHHBIX CeTEN.

2 MECTO AuCLUUINIIMHbI B CTPYKTYPE NPOIrPAMMbBI ACINTUPAHTYPbI

Avcuunnuna 1.1.7.1 UckycecmeeHHbIlU uHmersnnekm 8 obnacmu Hay4YHbIX uccriedosa-
Hul - oTHocuTca K OBpasoBaTenbHOMY KOMMNOHEHTY (71.1.7.@akynbmamueHblie ducyuriu-
HbI)

AuncumnnuHa nsyvaeTtcsa B_2-M cemMecTpe, obasa TpyaoeMKkocTb 2 3.e. (72 vaca).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUMIIUHDI

3.1Tpeb6oBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUMIIUHBI
B pesynbTate nsyyeHus gucumninHbl 00y4atoLWwmnncst 4OMMKEH:
3Hamb:

- MaTeMaTuyeckne OCHOBbI CUCTEM UCKYCCTBEHHOIO MHTESNEKTa;

- OCHOBHblE TUMbl 3aa4, pewaemMblX C UCMNOSIb30BAHNEM CUCTEM UCKYCCTBEHHOIO WH-
TEeNnnekra;

- TUMbl CUCTEM MALUNHHOIO 0By4veHus;

- BUAbl Knaccudukaumm, knaccmgukaTopsl;

- MOAenun Knaccugukauuu;

- MeToAbl Knactepusauuu;

- TUMbl HENPOHHBIX CETEN N UX OTNIMYUTESNBbHBIE OCOBEHHOCTY;

- NONyNsipPHbIE apXUTEKTYPbl HEMPOHHBLIX CETEN, CBEPTOYHbIE HEMPOHHLIE CETH;

- MeXaHn3Mbl 00y4eHNA HENPOHHBIX CETEN;

- MEXaHU3Mbl MOCTPOEHUS HEMPOHHbIX CETEN AN aHann3a n3odpaxxeHun;

- MEXaHU3Mbl MOCTPOEHUS HEMPOHHBIX CeTen Af1 aHanm3a TeKCTOB.

Yvems:

- ycTaHaBnueaTb Python 1 ero nakeTbl C NOMOLLbIO NAKETHOrO MEHeXKepa;

- paboTtatb ¢ 6a30BbIMM TUMAMK AaHHbIX A3blka Py-thon, dannamu, onepaunoHHON
cucTemon n bubnmotekamm, HEO6XOANMbIMU NS UCNONb30BAHNSA HEVPOHHbIX CETEMN;

- ncnonb3osaTb 6ubnuoTekn Python ons pewe-Hua npuknagHbix 3agay;

- MPOBOANTL NEPBUYHBIA aHANU3 UCXOOHbIX AaHHbIX Ha NpeaMeT NPUMEHUMOCTU K 3a-
padve texHonornn UWN;

- UICNOMNb30BaTb anropuUTMbl Kraccudukaumm, Knactepmsaunumn AaHHbIX Ha NpakTUKe;

-onpeaenaTtb Hanbonee NOAXoAALMIA anropuTM AN peLleHns NOCTaBNeHHOWN 3a4a4u;

- pelwwaTb ONTMMM3aUMOHHbIE 3ada4un 1 noabupatb rmnepnapaMmeTpbl C NOMOLLbIO Me-
TOAOB ONTUMM3aLNK;



- ICNONb30BaTb HEMPOHHbIE CeTU ANst 00paboTKN TEKCTOBLIX M300OpaXKEHWI;

- UICNOMb30BaTb HEMPOHHLIE ceTU ANA 06paboTkM rpadnyecknx 3odpakeHui;

- MPUMEHSATb UHTENNEKTyarnbHble CUCTEMbI B NPOEeCCUOHANbHOM AEATENBbHOCTMY;

- BblAensaTb 3agayn B NpodeccMoHanbHON AeATENbHOCTM AN pelleHnst UX C NoMo-
LB MHTENNEKTYyanbHbIX CUCTEM.

4. COOEPXAHUE U CTPYKTYPA YYEBHON AUCLUNIUHDI

4.1 O6bEM gucUMNNNHLI NO BUAAM y4eOHbIX 3aHATUM (B Yacax)

OYHasa popma obyyeHus

Bupg yue6HOM paboThbl

TpyooemMkocTb QUCLUNIIUHDI

B Tom uncne no cemectpam
Bcero yacos

CemecTp cemecTp

AyauTopHble 3aHATUA (Bcero)

B Tom yucne:

Jekumn (1) 8 8

CemuHapckue 3aHATua (C) - -

MpakTnyeckme 3anatus (M3) 4 10

INNabopaTopHbie paboTbi (JIP) 6 -

CamocTtositenbHas
(CPC) (Bcero), B TOM 4uncre:

aboTta acnupaHTa
P P 54

CPCsB
CemecTpe:

PacueTHo-rpadudeckme pabo-
Tl (PIP)

PedepaTt (PED) - _

Opyrve Buabl camocToATenNb-
HoW paboThI

CPCsB
ceccuio

[MoaroToBka K NPOMEXYTOYHOM
aTTecTaumm (KOHTponb) / aTTe- - -
cTauus

Bua npomexyTouyHOW aTTecTauum (3K3ameH,
3ayeT, 3a4eT ¢ oueHkon, PE®, PI'P n gp.)

3aveT 3a4yeT

O6wan TpyaoeMKOCTb, Yac.

72 72

O6wan TpyaoeMKOCTb, 3a4eTHble eANHULbI 2 2

4.2 Pasgenbl QUCUUNIIMHBLI M BUObl 3aHATUM NO pa3genam y4eGHoOM OUCLUUNIUHGI

ANs 04HOM POPMbl 0BYYEHNS

TpyAoeMKOCTb AUCLMUMSIMHBLI NO

Ha3BaHus
Pasaenos AMCLMNIINHI Bupaam 3aHATMIA (paboT) Bcero
n C ne NP | CPC | koHTponb Hacos
1 2 3 4 5 6 7 8
Tema 1. MaremaTudecKkui
JIMKOE3 110 DJIEMEHTaM Teo-
pUU  BEPOSTHOCTH, JIMHEU- 2 6 8
HOM anreOpel M MaTeMaTH-
YEeCKOI'0 aHaJIN3a.




prnoeMKOCTb ANcumniimHbl No

HasBaHus
pasaenos AMCLMNINHBI Buaam 3aHaTHiA (pa6oT) Bcero
n C ne NP | CPC | koHTponb Hacos

1 2 3 4 5 6 7 8
Tema 2. OcHOBHBIE 3324
CHACTEM HACKYCCTBEHHOT'O 2 6 8
WHTEJUICKTA.
Tema 3. OOmme MeTonbl 5 5 6 10
KJaccuukanuu.
Tema 4. baliecoBckuil Kiac-
CHQHUKATOp H peIaroIne 2 2 6 10
JIEPEBBSL.
Tema 5. JIuneitHble MoaeIH 5 6 8
MalIMHHOTO 00yUYeHUsI.
Tema 6. Metonsl Kinacrepu- 2 5 3
3aIuu.
Tewma 7. HelipoHHBIE CETH. 2 18 20
[MoaroToBKa K NPOMEXYTOY-
HOW aTTecTauun (KoH-
Tponb)/aTTecrtaums
Bcero 4acos: 8 - 10 54 - 72

4.3 CodepxaHue y4ebHoOU QucyuniuHbl

4.3.1 Temamuyeckul nnaH nekyut

HaunmeHoBaHue
TemMbl AMCUMNNUHBI CopepxaHue pasgena, TeMbl
pasgenos
Nekumst 1.1 MatemaTtudeckun  nuk- | BektopHas anrebpa. MHoromepHbie NPOCTPaHCTBA.
o 6e3 no anrebpe. PaccTosHus. 'MnepnnockocTb.
JInk6es no matematnye- | yHKUMN HECKOMNBbKUX MEPEMEHHbIX. OKCTPEMYMbI.
Nekums 1.2. CKOMY aHanuady u Teo- | YncneHHbIN NouCK pelleHns. Pacnpenenennst u Bbl-
pUN BEPOATHOCTW. BOOpKN. XapakTepUCTUKN CITy4anHOW BESTUYMHDI.
OcCHOBHble 3aayn CUCTEM WUCKYCCTBEHHOrO WHTEr-
OcHOBHblE 3agayn cu-
nekta. Knaccudmkauus, knacrtepmsauus, perpec-
Jlekuma 2. CTEM  WUCKYCCTBEHHOro .
cus. Tunbl MawmnHHOrO obyyeHus: ¢ yuuTtenem, 6e3
WHTENmnekTa.
yymTens.
[ByknaccoBas (buHapHasi) 1 MHOroknaccoas Knac-
cudpukaumsa. buHapHbIn KrnaccugukaTop Kak COBO-
KyNMHOCTb peluarowen yHkunmm n nopora. Pelwato-
wasa dyHKUUSA Kak rMnepnoBepxHOCTb B NPOCTpaH-
cTBe npu3HakoB. 3agadya oby4veHus knaccudumkaro-
OO6Owue meToabl Knac-
Nekuua 3. cndmKaLm pa, oby4atowiasn Beibopka. MNpocTpaHCTBO NPM3HAKOB
' 0OBEKTOB M NPOCTPAHCTBO NapameTpoB Krnaccugu-
katopa. AnroputMm k-6nuxanwmx cocepen (KNN).
Mepbl OUEeHKM KnaccudmKaunn: NonHoTa, TOYHOCTb,
ownbkn nepeoro n BToporo poga, F1, AUC. Kpueble
ROC u DET.
banecoBckmun  knaccu- | HamBHbIn GanecoBckur knaccudumkaTtop. lNMapavet-
Nekuusa 4. dukaTop M pellaroLlne | pudeckasa Knaccugukaumsg B npeanosioxXeHun MHo-

[EepEBbS.

rOMEpHOro HopMarnbHOro pacnpefeneHus npusHa-




KOB. ANropuTMbl, OCHOBaHHbIE Ha MPUMEHEHUU pe-
watrowux aepesBbeB. Kputepun pasgeneHus ysna:
WH(POPMALIMOHHBIA  BbIUMPbIW. AHcCambnu peluato-
LWNX OepeBbeB: CryYyanHbl nec, rpagveHTHbIn by-
CTUHT

Jlekumnsa 5.

JlnHenHble mogenn ma-
LUMHHOro 00y4eHus.

JInHenHble mogenu knaccudpukaumn. Pasgensiowas
rmnepnnockoctb. MeTog rnaBHbIX KOMMOHEHT. Ouc-
KpuMUHaAHT Puwepa. MeTon OMOpPHLIX BEKTOPOB.
ALanTUBHBIN JIMHEWHBLIN CyMMaTOp, Kak JNTMHENHbIN
Knaccudumkatop U mogenb HenpoHa. [llepuenTpoH
PoseHbnarra. MHorocrnoiHble NMOSNTHOCBSI3HbIE
HENpoHHble ceTn. OBydyeHne meTogom obpaTHOro
pacnpoCTpaHeHNsT OLLIMOKMN.

4.3.2 TemaTU4eCKUM NJiaH NPaKTU4YECKUX 3aHATUIN

HanmeHoBaHue
pasgenos

TeMbl AUCUUNANHBI

CopepxaHue pasgena, TemMbl

3HakomcTBO ¢ 6a30BbIMM TUMaMK AaHHbLIX U OCHOB-
HbIMW  YNPaBRSOWMMN  NOCNen0oBaTENIbHOCTAMMN.
Pabota ¢ d¢yHkuuamu. Pabota ¢ maccmBamun wn

BeegeHne B Python. | Habopamu. YnpaBneHne maccmBamn OaHHbIX. Bnb-
MaccuBbl 1M cpesbl. | nnoteka Numpy. Pabota co cTtpokamu, TEKCTOM WU
1 Ctpokn, chavnel n cno- | pannammn. Pabota co cnoapamMm n MHOXECTBaMM.
Bapun. AHanm3 n Bu3ya- | bubnuoteka ans paboTbl ¢ hanamm n onepaumoH-
nn-3auusi JaHHbIX. Hon cuctemon. Pandas u metoabl paboThl ¢ Tabnu-
uamn B Python. Matplotlib, Plotly u Busyanusauns
AaHHbIX. [lpoBeaeHWe NepBUYHOrO aHanusa [OaH-
HbIX.
Knaccudmkaumsa Ha ocHoBe meTona k-cpegHux. lNo-
Knaccudukauma cpen- ¢pukall N A pea
CTpOeHne n obyyeHne NUHENHbIX Mogenen MaluH-
2 ctsamu  Python. Tlep-
Horo oby4yeHus. MNprmeHeHne npodunbHbIX GMGIKo-
CENnTPOH.
TEK.
Knaccudmkaumsa nsobpaxeHnin Ha OCHOBE CBEPTOY-
PacnosHaBaHne  n306- 2 ¥
- HbIX HEMPOHHbIX ceTen. NpumeHeHne NpoduUnbHbIX
paxeHun. WHTennekTy-
3 oubnuotek. Pabota ¢ TekcTamMm U MX BEKTOPHbLIMU
anbHasi obpaboTka Tek-
cra npegcraesneHnsMmn  TekctoB. [lpumeHeHne npo-
' PunbHbIX 6UBNMOTEK.
MHTennekTyanbHble cu- | 3HAKOMCTBO C LUMPOKUM CMEKTPOM cuctem, obecne-
cTeMbl B 06pasoBaHWW. | YMBAKOLLMX UHTENMEKTyarnbHblM NOUCK U obpaboTky
4 Cuctembl knaccuduka- | MHopmauun. 3HaKOMCTBO C COBPEMEHHbLIMU CU-
UMM WM Knactepusauum | ctTeMamy ynpaefeHus AaHHbIMU CO BCTPOEHHbIMU
OaHHbIX. MeXaHn3MamMm Krnaccmdumkauum u Bu3yanmsaunm.
WHTennekTyaneHble cu- | I3ydyeHne mHTennekTyanbHbIX CUCTEM-NOMOLLHUKOB
5 cTemMbl B npodeccuo- | B npodeccMoHanbHON OeATenbHOCTU  COrfacHo

HanbHOM OeATenbHOCTH.

npodouno obyvaroLLmxcs.

4.3.3 TemaTnyeckum nnaH caMOCTOATENIbHON paboThbl
O6wunin o6bem camocToATeNbHOM paboTbl 0ByYaroLWmUXcs (acCNMpaHToB) NO MOAYIO

BKIHOYAET ayaMTOPHYI 1 BHEAyaUTOPHYKD CaMOCTOSITENbHYO paboTy B TeyeHune 3-ro ce-
mMecTpa. AyantopHasi camocTosiTenbHas paboTa ocyllecTernsieTcs B hopme cobecenosa-
HUSI, @ Takke B MPoLEcCce BbINOMHEHUSI HAYYHbIX pedepaToB C NpeacTaBneHneM npes3eH-
Tauun ans obcyxaeHusl, BHeayauTopHas camMocTosiTeNbHasi paboTa OCyLlecTBNsSeTcs B




cneayrowmx q)opmax: N3yveHnd nmutepaTtypbl, SMNUPUYECKNX OaHHbIX MO r|y6nvu<au,vm|\/| n
KOHKPETHbIX CVITyaLl,VIIZ 13 NPakKTUKN KopnopaTtnBHOro MeHeIKMEHTa B pOCCVII7ICKI/IX KOMna-
HUAX, nNoaroToBke pecbepaTOB 1M OOKnagos, pa60Ta C nNekymnoHHbIM matepumasiom, camo-
CTOdATEIIbHOE U3y4veHne oTaesIbHbIX TEM MOAYNA ANCUUNITUHDBI; MOUCK U o630p nnTepaTypbl
N BNEKTPOHHbLIX NCTOYHNKOB.

CamocTosTenbHasa paboTa, ux cogepxaHme n oobem B Yacax

Nen/ Ne n HaumeHOBaHue pasgena Buabl camocTosTensHOM paboThl
n OUCLMUNIUHBI
obsizaTtenbHble | OONOJNIHUTEsNbHbIE

1 2 3 4
1 |Tema 1. Matematundyeckun nukbes no ane-

MEHTaM Teopun BEPOATHOCTU, NIMHEMHOWN an- 6

redpbl 1 MaTeEMaTMYECKOro aHanumsa.
2 |Tema 2. OcCHOBHble 3agayM CUCTEM WCKYC- 6

CTBEHHOro MHTENMNeKTa.
3

Tema 3. O6Lwme meToabl Knaccnukaumn. 6
4 | Tema 4. banecoBckui knaccudgukaTop u pe- 6

Lwaruwme gepesbA.
5 |Tema 5. JluHenHble MOgenNu MawmMHHOro oby- 6

YyeHus.
6

Tema 6. MeToabl knactepusaumn. 6
7 .

Tema 7. HenpoHHble ceTn. 18

Bcero yacoB 53 -

Kputepun oueHkn CPC:

— 0b6bem npopaboTaHHOro MaTtepuana B COOTBETCTBUN C 3afjaHUEM;

— CTeneHb UWCNOoNHUTENbHOCTM (NpopaboTaHHOCTL BCEX AacnekToB 3ajaHus,
odhopMreHe maTtepuana B COOTBETCTBMM C TpeboBaHuAMMK, cobniogeHne yCTaHOBEHHbIX
CPOKOB npeacTaBreHnst paboTbl Ha NPOBEPKY U T.M.);

— CTeneHb CaMOCTOATENIbHOCTU, TBOPYECKOW aKTUBHOCTWU, WHULMATUBHOCTU acnu-
pPaHTOB, HaNM4yne 3rIieMEeHTOB HOBWU3HbI B MPOLIECCE BbIMOSIHEHUS 3a4aHui;

— Ka4yecTBO OCBOEHUs1 y4yebHOro maTtepuana (ymeHue acnupaHTa UCnosib3oBaTb
TeopeTnU4eckne 3HaHusS NPU BbINOSTHEHMM MPAaKTUYECKMX 3agad, 06OCHOBAHHOCTb M YeT-
KOCTb M3NOXEHUsI M3YYEeHHOro maTepuana n 1.4.).

5 OBPA3OBATEJIbHbIE TEXHOJIOINU

B cooteeTcTBUM C TpeboBaHmamn GI'T peanusauusa npouecca oby4yeHnsa no gucum-
nnuHe 1.1.7.1 UckycecmeeHHbIl uHmennekm 8 obracmu Hay4YHbIX uccredogaHul npeny-
cMaTpmBaeT UCMonb3oBaHMe B y4eOHOM npouecce akTUBHbBIX U MHTEPAKTUBHbLIX HOPM
NpoOBeOEHNS 3aHATUA B COMETAHUN C BHEAYANUTOPHOM paboTon C Lenbio OpMUPOBaHUS U



pa3BUTUA NPOdECCUOHANbHbIX HAaBbLIKOB 0BYyYatoLLMXCS.

Mpn npenogaBaHun ancumnnuuel 1.1.7.1 MickyccmeeHHbIt uHmernnekm e obnacmu
Hay4HbIX uccriedoeaHuli UCNONb3YTCS MHHOBAUMOHHbIE TeXHoMormm (npobnemHas nek-
Uns, NPUMEHEHNE MYNbTUMEAUNHOIO NPOEKTopa, «MO3roBOM LUTYPM», pa3bopbl KOHKPET-
HbIX CUTyaLuIn, Kenc-cTagnm

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

OnucaHne nokasatenen n KpUTepmeB OLEHUBAHUS 3HAHWUWA, YMEHUIN N HaBbIKOB Ha
pas3nMyHbIX 3Tanax Wux (OPMUPOBAHMUS, OMUCaHWE LKan OLEHUBAHUSA, TUMNOBbIE
KOHTPOSbHbIE 3adaHuUs UM WHble MaTepuanbl, HeobxoauMble ANt OLUEHKM 3HaHUW,
YMEHUWI, HAaBbIKOB, XapakKTepu3yLmnx atanbl OpMNPOBaHNA NX DOPMUPOBAHMUS, a TaKkKe
MeToAnYeckne maTtepuanel, onpegensowme npoueaypbl OLEHMBaAHUSA 3HAHUA, YMEHUI 1
HaBbIKOB OTpaxeHbl B ¢oHAe oueHOYHbIX cpencte (POC) no gucumnnuHe 1.1.7.1
UckycecmeeHHbIU uHmernnekm e obrnacmu Hay4Hbix uccriedogaHud.

6.1 TeKyLUM KOHTPOSb

B kayecTBe OLEHOYHbLIX CPeaCTB ONA TEKyLIEero KOHTPOMsA ycneBaeMoCcTu U AOfis
NPOMEXYTOYHOW aTTecTaumMm ucnonb3yeTcs 6annbHO-penTUHroBasi CUCTEMA OLEHKN 3Ha-
HUM oby4varowmnxca. TeKylwun KOHTPONb 3a ayauTOPHOM U CaMOCTOATENbHOW paboTomn
obyyaeMbix OCyLLeCTBMSeTCA BO BpeEMS NPOBEAEHUS 3aHATUW MNOCPEACTBOM YCTHOrO
onpoca No MToram BbINOMHEHUA 3a4aHUiN, a Takke MPOBEPKM OTYETHbIX paboT. Kaxabin
BMA paboT, BKIHOYAsA NoceLleHne NEKUNOHHbIX 3aHATUA, OLEeHMBAETCA onpeaerieHHbIM KO-
nnyectsoM 6annos.

6.2. MIpoMeXyTOUYHbIN KOHTPOIb

[MpPOMEXYTOUHBIN KOHTPOSb OCYLLECTBISIETCA NOCIE YCNELHOro NpoXoXaeHus oby4a-
OLLIMMUCA TEKYLLLErO KOHTPOMS B BUAE 3a4eTa. [ns npomMexxyTO4HON aTTecTtaumm acnupaHTta
No AMCUMMNIIMHE TaKkKe UCNOoNb3yeTcs BannbHO-PENTUHIOBAsS CUCTEMA OLEHKN 3HAHWI.

[MpOMEXYTOUHbIN KOHTPOSb NPeayCMOTPEH y4ebHbIM NriaHoM: 3aYyem.

6.2.1 3agaHuAa AnNsa CaMOKOHTpons

TunoBble 3agaHusA:

1. PeanusoBaTb nporpamMmmy ¢ ykasaHHbIMU (OYHKLUSMMU:

a. [lna nepegaHHOro B (pyHKUMIO YMCria BbIBECTU BCE €ro AeNUTENU, BKNYas camo
yucro.

b. Ins nepegaHHOro B oyHKUMIO YMcCna BbIBECTU BCE COBepLUeHHble yucra. [po-
BEPKY Ha COBEPLUEHHOCTb TaKXe MOXHO caenaTb B Buae OyHKUUN.

c. [lna nepegaHHOro B oyHKLUMIO YMcna HanuTh ero Ky6 cornacHo cnegyowiemy npa-
BUSTY:

13 =1

2" 3=3+5

33=7+9+11



473 =13 +15+17+19
d. [ins nepegaHHoOro Yymicna onpeaennTb ero YMCro nepecTaHoBOK.
e. [lna nepepaHHbIX Yncen k v n onpeaenvTtb YMCro pasmeLLeHnin K aneMeHToB 13

f. Ana nepegaHHbIX Yncen K 1 n onpegenntb YUCNO coveTaHni K aneMeHToB 13 n.

2. PaboTa c TekcToMm:

a. Ha Bxog pyHKUMKM NpUHMMAIOTCA TEKCTOBBIM dhann 1 cnosapb. B kaxgon ctpoke
dhanna npoBepsieTCs Kaxgoe CroBO Ha BXOXAEeHWe B cnosapb. Ecnv cnoso B crnioBape OT-
CYTCTBYET, TO Ha KOHCOJIb NevyaTtaeTcsa: HOMep CTPOKKU - CTPOKa, KoTopasi paspbiBaeTcs Ha
HeobHapy>eHHOM CIioBe, Ha CriefytoLen CTpoke OHa NpofomkaeTca nocne Asyx tabyns-
UuKn. Tak HY>XHO BbIBOAUTbL COOBLLEHMS ANSA KaX40ro nponyLeHHOro croea.

b. B nporpamme 3agaHo fBa (panna. Bxogawun ann nmeet cTpokm Buga 'a op b
=r,rge a v b - uenble yicna B cUCTEME CUUCIIEHUS] C HEN3BECTHLIM OCHOBAHWEM OT 2 0
36; op - GuHapHasa onepaums (+, -, *, /, I/, %, **); r - - OTBET NO AaHHOMY NpPUMeEpPY; pa3ae-
niTenn Mexagy 4Yucnamm m onepauusaMui U nepeq nepsbiM YUCIIOM MOryT 6bITb nobown
ANWHBI, U CO-CTOATb M3 NPOU3BOSIBHOIO KonmnyectBa npobenos u tabynauun. B ncxoas-
wem danne HY)XHO ONA KaXaoro U3 npuMepoB HaMTU OCHOBaHWeE, AN KOTOPOro npumep
npasuneH. Ecnv Takoro HanT He yaanoch, TO COOBWUTL 06 3TOM.

c. Hanncatb Tpu oyHKLUMM COPTUPOBKM (DanroB B yKa3zaHHOM KaTarore:

a) N0 UMEeHN;

0) no pasmepy;

B) ABYMEPHbI CNUCOK (CHa4yana no paclumMpeHunto, NOTOM Mo UMEHN).

MpepycmoTpeTb HeobA3aTenbHbIM NapameTp - HanpaeneHue copTupoBku. [1o
YMOSI4YaHMIO: BO3pacTaroLas CopTUPOBKA.

6.2.2 NpumMepHbIe BONPOCHI K 3a4eTy

1. OcHOBHblE 3aJadn CUCTEM UCKYCCTBEHHOro MHTennekra. Knaccudpukauyus, kna-
cTepusauus, perpeccus.
. Tunbl MaWMHHOro obyyeHus: ¢ yuntenem, 6es yumtens,
. [iByknaccoBas (buHapHasi) 1 MHOroknaccoBas knaccudpukauus.
. BuHapHbIN KnaccndukaTop Kak COBOKYNHOCTL peLuatollen yHKLMnM 1 nopora.
. Pewarowasa dyHKUMSA Kak runepnoBepXxHOCTb B MPOCTPaAHCTBE NPU3HAKOB.
. 3agaya oby4deHunsa knaccudgukaTopa, oby4varowas sblbopka.
. MpocTpaHcTBO Npm3HakoB O6BLEKTOB M NPOCTPAHCTBO NMapamMeTpoB Knaccudumka-

~NOoO O, WN

Topa.

8. AnroputMm k-6nimxanwmx cocegent (KNN).

9. Mepbl oueHKM Knaccudurkaumm: NONHOTa, TOYHOCTb, OLWNBKN NEPBOro U BTOPOro
poaa, F1, AUC. Kpusble ROC n DET.

10. HauneHbI 6anecoBckui KnaccmudukaTop.

11. MapameTpuyeckasa Knaccuukauns B nNpennorioXeHUM MHOTOMEpPHOro Hop-
MarnbHOro pacnpegeneHns NPpU3HaKkos.

12. AnropntMbl, OCHOBaHHbIE HA NMPUMEHEHMN peLlatoLLnNX epeBbEB.

13. Kputepun pasgenenuns ysna: UHPOPMaLMOHHbLIA BbIUTPbILL.

14. AHCcambnu peluarowmx gepeBbeB: Crly4YanHbin Nec, rpagneHTHbIN By-CTUHT

15. MeToq rnaBHbIX KOMMOHEHT.

16. OuckpummHaHT duwepa.

17. MeToq ONOpPHbLIX BEKTOPOB.

18. AQanTuBHbLIN NIMHENHbIA CyMMaTOop, Kak NMHEWHbIAN KnaccudgukaTop n mogenb
HenpoHa.



19. MNepuenTtpoH Po3eHbnaTtTa.

20. MHorocromHble NOHOCBSA3HbIE HEMPOHHbIE CETM.

21. ObyyeHne metToaom ob6paTHOro pacnpoCTpaHEHUs OLUNGKN.

22. Metoa k-means.

23. Nepapxnyeckasa arnoMmepaTnBHasa Knactepmsauus.

24. KapTbl KoxoHeHa.

25. CtoxacTtu4yeckoe BrioxeHue cocenen (t--SNE).

26. Mepbl OLeHKN KnacTepusaunm.

27. [eHeTM4YecKuin anropuTm.

28. Npobnema 3aTyxaHus rpagneHTa: CkBo3Hoe coegmHeHune (skip connection).

29. Apxutektypa ResNet.

30. MNpobnema GoMbLWOro 4nucna napaMmeTpoB MOSTHOCBA3HbIX CeTel ONs BXOO0B
BornbLon pasMepHOCTU (M300paxKeHUN).

31. Cnown CBEPTKK, NYNNHra, HENTMHENHOCTM.

32. CoyeTaHme CBEPTOYHOW M MNOSTHOCBSA3HOM CETEN.

33. JlaTeHTHOEe NPOCTPaHCTBO, AMBEeAAVHT.

34. ApxutekTypa U-Net.

35. MNonynapHble apXUTEKTYPbl CBEPTOYHbBIX HEMPOHHLIX ceTen: AlexNet.

36. lNonynsapHble apXUTEKTYPbl CBEPTOYHbIX HEMPOHHBIX ceTen: VGG

37. [llonynsipHble apxUTeKkTypbl CBEPTOYHbLIX HEWPOHHbIX ceTen: Inception
(GoogLeNet).

38. 3apgayva nopoxaeHust obpasoB. ['eHepaTMBHbIE cocTA3aTenbHble ceTun. Anddy-
3MOHHasi Mogenb.

39. O6paboTka TekcToB. BekTOopHblE NpeacTaBneHuns ons Tekcrta: word2vec.

40. PekyppeHTHble HenpoHHble ceTn, LSTM, GRU.

41. TpaHcdopmepsbl, BERT, GPT.

42. TpaHchepHoe oby4veHne. JucTnnnsauma ceTemn.

ATTEeCTauMOHHbIE N3MepuUTenbHble MaTepuarnel no gucuunnuHe 1.1.7.1 NcKkyccTBeH-
HbI MHTENNEKT B 06MacTn Hay4HbIX UCCNeOBaHUn COCTaBMEHbl B COOTBETCTBUM C Tpe-
6oBaHuamn OI'T onsa acnMpaHToOB NEpBOro roga obyyeHust N0 Hay4yHOW CrneunanbHOCTH
1.6.15 3emneycTponcTBO, KagacTp U MOHUTOPUHT 3eMenb. [0Na NpoBEPKMN YPOBHS YCBOE-
HUS KaXgon TeMbl AUCLMNINMHBLI pa3paboTaHbl BONPOCHl U 3afgaHus. PesynbTaTthl OueHu-

BakoTCA Mo ,EI,I/IXpOMaTI/I‘-IeCKOIZ LKane: «0CBOUIT» - «kHEe OCBOUITY.

6.2.3 NMogroToBKa npe3eHTauun no Teme cobecenoBaHus

lMpakTnyeckne coBeTbl ANs Co3aaHUs APPEKTUBHON CTPYKTYpPbI Kagpa u ygobHoro
BOCNPUATUSA Npu 0POPMIIEHMM pe3ynbTaToB paboThl B BUAE NPE3EHTaLUN:

— OObEKTbI, KOTOpPbIE HECYT CPABHUTENbHO CaMOCTOSTENbHYI, OTNIMYHYKO OT ApY-
rMmx NHopmaLuio, criegyeTt rpadouyecku pasgenuTs;

— O0BObEeKTbl MOXHO 00beanHUTb, NOSb3YsCb eanHOn dOpPMOK, LBETOM, pa3MepoMm
NI 3aKITIOYEHNEM B PaMKY;

— MpX KOMMOHOBKE OTAENbHbIX KagpoB HeobxoauMmMo cneguTtb, 4TOObl OOBLEKTHI
pacnosaranucb No BCemMy Noso Kagpa;

— [NaBHOE CoAep)XaHne N KOMMOHEHTbI Kagpa, pacnosioXXeHHble B MecTax Mnyioxoro
BOCNPUATUSA, BblAENATb IPPEKTUBHBIMM CrnocobamMn: KOHTPACTHbIA LBET;, YepHas unu
LUBEeTHaa paMKa; KOHTPACTHbIN LBET, 3aKSTOYEHHbIN B YEPHYK paMKy; yBenuyeHue pasme-
pa 06beKkTa; He criegyeT NPUMEHATb B kKagpe 6onblloe KONMYeCcTBO LIBETOB, YTOObI HE Co-
34aBaTb NECTPOThI, KOTOpas yToOMMdAeT 3peHne. HammeHbluee yToMieHne rnas Bbi3biBalOT
XEenTbIN, XenTo-3eneHblin, 3efieHbln U CBETIble axpomaTundeckne useta. Ecnm kagp pac-



cMaTpuBaeTca C ©nunakoro pacCctodaHunda, uBeta Moryrt OblTb HE O4YE€Hb HAaCbIWEHHbIMU C
npnMmecbo Ceporo, a ecliin Kagap n3ydarT C oonbLioro pacCToAaAHUA B rnpeagenax yqe6Horo
kabuHeTa, TO HeobxoanMbI ApPpKne HacblleHHble TOHa; CUCTEMa OKpaCKWU AOO0JIKHa 4YeTKO
pa3rpaHn4mBaTtTb oTAESIbHbIE HYaCTW Kapa.

6.3 Kputepumn oueHKn ypoBHA 3HaHUN

PenTtnHroesas oueHka 3HaHUN acrnMpaHToOB NPOBOAUTCH B COOTBETCTBUM C MNOSIOXKEHU-
eM 0 BannbHO-PENTUHIOBON CUCTEME OLEHKM 3HaHUn oby4vatowmxca B PrEOY BO IMY3.
TeKyLmnn KOHTPOSb BKIOYaEeT B cebs NpoBepKy CEMUHAPCKUX (NPaKTUYECKMX) 3a4aHUn U
pacyeTHbIX paboT, NPOMEXYTOUYHbIN KOHTPOMb NpegnonaraeT NpoBeAeHne YCTHOro onpo-
ca No KOHTPOJIbHbIM BOMNpOCaM 3a4eTa.

bannbHas CTPYKTYpa OUEHKHN

Ne Bua paboThl Hopma MakcumankHoe
Kon-Bo 6annos
1 MoceleHne 3aHATUIA OByYatoLLmMMes 2 banna/2 akap. 20 6annos
yaca ayg. 3aH.
2 MpoekTHas paboTta no Teme «MeTogonornst Hayku. 0-30 6annos 30 6annos
OpraHunzaumsa HayyHOro Tpyda W MpUHUMMbLI MO-
cTpoeHnss aucceptauun. HopmaTuBHO-NpaBoBOE
obecneveHne NOAroTOBKA KagpOB BbICLUEN KBaIu-
domkaunmny
3 MpakTuyeckoe 3agaHue no teme «llokasarenu pe- 0-20 6annos 20 6annos
3ynbTaTMBHOCTM Hay4HOM OeaTenbHocTu. lMpeser-
Tauma 1 nyonukaumsa pesynbTaToB HayYHbIX MC-
crnenoBaHUNy
4 | YcTHbIM onpoc (3a4eT) 0-30 6annos 30 6annos
5 Bcero 3a rog o6y4yeHusi | 0-100 6annos 100 6annos

CtpykTypa 6annbHOM OLEHKM MO UTOramM OCBOEHUSA OMCUMNIIMHBLI (3a4eT) M LWKana
nepeBoAa B 3a4E€THY OTMETKY:

PeATUHr no gucumnnuHe,
obGLee KonnMyecTso 6annos
> 60 3a4TeHo
<60 He 3a4TeHOo

OTmeTKa Ha 3ayeTe

6.4 ATOroBbIN KOHTPOJSIb MO AUCLUNIIUHE

NtoroBon dhopMon KOHTPOSS 3HAHWW, YMEHUA U HaBbLIKOB NO AUCUMNNNHE B 3 ce-
MecTpe ABnsieTcs 3ayeT. Bonpockl npegnonaratoT KOHTPOSb OOLMX METOONYECKUX 3Ha-
HAA U YMEHWI, CNOCOBHOCTb acnUpPaHTOB NPOUNSIIOCTPUPOBaTb MX Npumepamu, Kaxabin
obyyaroLmnnca nmeeT NnpaBo BOCMNONb30BaTbCA JIEKLUNOHHBIMW MaTtepuanamMmm n metogude-
Cknmmn paspaboTkamu.

7. YHEBHO-METOAWYECKOE N UHO®OPMALINOHHOE OBECTNEYEHUE
YYEBHOU OAUCLUMIIUHDI



a) OcHoBHas nuTepaTtypa

1. TpotoabsikoHoB A. B., lNebinos I1. A., CagosHukos B. E. Anroputmel Data Science
N X npakTuyeckasl peanusauusa Ha Python: yyebHoe nocobue — M.: UHdppa-NHxeHepus,
2022. — 392 c¢. - |ISBN 978-5-9729-1006-9. - URL: https://znanium.com/
catalog/document?id=417222.

2. baes A. A., MBaHoB K. O., naTos 0. A., JleyxuH A. H. lNpumeHeHne ob6beKkTHO-
OPVEHTUPOBAHHOIO NPOrpaMMMpPOBaHMs B 3agavax obpaboTkn curHanoB u M3obparkeHun
C 3fieMeHTaMn 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 U meToasl UU: yyebHuk — M.: HALL MHOPA-M, 2023. — 530 c. — ISBN 978-
5-16-014883-0. — URL.: https://znanium.com/catalog/document?id =417737.

4. Hukonenko C. W., KagypuH A., ApxaHrenbckasa E. nybokoe obyyeHue: 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 06y4eHnsa ¢ 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.

6) JononHuTenbHas nutepaTtypa

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

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

3. Python. C6opHuk ynpaxHeHun. BeegeHume B a3blk Python ¢ 3agadamu n pelue-
Huamu. CtueeHcoH bpanaH. MK lMpecc, 2021.

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

5. BBegeHune B MalwnmHHoe obyyeHne ¢ nomolubto Python. PykoBoactBo anga cneuu-
anucToB no paboTe ¢ gaHHbIMK. AHapeac Mionnep, Capa MBugo. Bunesamc, 2022.

B) DNEKTPOHHbIE pecypchbl 1 6a3bl

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

Ne Appec canTta u ero onucaHue MNepeyeHb maTepuanos, NpeAcTaBNeHHbIX Ha cante

1. http://feconomicus.ru — cant WH- | MNpeacrasneHa vHGoOpMaUmMs MNo  LLIMPOKOMY CNEKTPY
CTUTYTa «OKOHOMMYECKas LIKO- | SKOHOMUYECKMX AUCUMNIWH: Tpyabl, Guorpadum, nopt-
na», SKOHOMUYEeCKuU nopTan peTbl W3BECTHbIX 3KOHOMUCTOB; MNPOCPEeCCHOHarbHbLIN
KaTanor 3KOHOMWYECKNX pecypcoB NHTepHET

2. http://rucont.ru/gcollections - Hau. | Cant npegnaraet ObICTpbIN 4OCTYN K Ny6rnvkaumam no

umdpoBon pecypc PykoHT 3KOHOMMUKE, (prHaHCaM, MEHEPKMEHTY U MAPKETUHTY
http://www.imf.org/ cant wmexay- | Npegnaraet 0630p MUPOBOW 3KOHOMMKW, MeEXOyHa-
HapogHOro BanTHOro oHaa POAHbIX BantOTHbIX PbIHKOB, KOTUPOBKMW BanoT

3. http://www.book.ru/ - Wspgatene- | MNonynapHas anekTpoHHas 6ubnvoTeyHas cuctema
ctBo KHOPYC COBpEMEHHON y4yebHon n HayyHou nutepatypbl. Co-

OTBETCTBYET q)enepaanuM rocyaapCrtBe€HHbIM 06pa-
30BaTeJ1bHbIM CTaHOapTaM.



http://economicus.ru/
http://rucont.ru/gcollections
http://www.imf.org/

Ne Appec canrta v ero onucaHue MNepeyeHb MaTepuanos, NpeAcTaBreHHbIX Ha canuTe

4, www.znanium.com - wusgatenb- | Konnekumsa SneKTPOHHbIX Bepcui  Mn3gaHum  (KHW,

ctB0 NHOPA-M XXypHarnoB, ctaTten 1 np.), CrpynnuMpoBaHHbIX NO TeMa-
TMYECKMM U LIeNEBbIM NPU3HaKaM.

5. 9NEKTPOHHas o6mbnuote- | Bubnuoteka nutepaTypbl: KHUT, y4eOHMKOB, aHanNMTu-
ka sgatenbckoro pgoma «[Ipe- | yeckux matepuanos, pedepatoB. Nogbopka CChbINOK
6eHHnkoBY (grebennikon.ru) Ha 9KOHOMMYeckue pecypcbl MHTepHeTa.

6. OBC «FOPANT» (www.biblio- | BupTyanbHas akoHomMu4eckasi bubnmnorteka
nline.ru)

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

Poccuiickon ®enepaunmn

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

degepauuu

9 http:/AMww.mcex.ru MuHNCTEPCTBO CENbCKOro Xo3siMcTBa Poccunckon

depepaunm

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

ckon degepaumm

11 | http://www.gks.ru/ PepgepanbHasg cnyxba rocyaapCTBEHHON CTaTUCTUKK

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

UMK, Kagactpa u Kaptorpadum

14 | http://www.biblioclub.ru OrnEeKTPOHHO-6MBNMoTEYHas cucteMa «YHMUBEPCUTET-

ckas 6Gubnuoteka oHNamH»

15 | http://mww.pravo.gov.ru OdomupmanbHbI UHTEPHET-MOPTaN MNPaBoBON MHGOPMAaLIMK

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

17 | http://www.garant.ru MapaHT

Mpun ocywectBneHnn obpasoBaTeENbHOIO Npouecca acnMpaHTamm 1 NpogeccopcKo-
npenogaBaTeNbCkMM COCTaBOM MCMONb3YOTCH crieayouee nporpammHoe obecneyeHume:
Microsoft Office (PowerPoint, Word u T. a), Open Office, Skype u ap.

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

[na maTepuanbHO-TEXHU4YECKoro obecnedenns gucumnnmibl 1.1.7.1 VIcKyCCTBEHHBbIN
WMHTENMNEKT B 06nactn Hay4YHbIX uccrnegosaHum ncnonbytotcs: ayantopum Ne 3001, 207 ¢
BbIXO4OM B /IHTEpHET, KOMMbIOTEPHBLIN KIlacc yHMBepcuTeTa C BbIXOAOM B VIHTepHeT, nek-
LUWNOHHbIE U CEMUHAPCKME 3aHATUS NPOBOAATCS C NPUMEHEHUEM BMOEONPOEKTOpPa N KOM-
NbIOTEPHbIX TEXHONOMMIM, COBPEMEHHOIO 060PYAOBaHUS.

Ana n3yyeHnss ANCUMNANHBI UCNONb3YITC BUbnMoTeYHbln oHa, y4ebHas nutepa-
Typa, MMmeLasacsa B Hay4HoM ooHae 6mbnmnoTteke, Ha BbiNycKaloLWmx kadeapax.



http://www.znanium.com/
http://grebennikon.ru/
http://grebennikon.ru/
http://www.biblio-nline.ru/
http://www.biblio-nline.ru/
http://www.mnr.gov.ru/
http://www.minregion.ru/
http://www.mcx.ru/
http://www.economy.gov.ru/
http://www.gks.ru/
http://www.rosregistr.ru/
http://www.biblioclub.ru/
http://www.pravo.gov.ru/

MWUHUCTEPCTBO CEJIbCKOIO XO3AUCTBA POCCUUCKON ®EOEPALIUMN
depepanbHoe rocygapcTBeHHoe BoakeTHOe obpasoBaTefibHoe
yypexaeHue Bbicllero obpasoBaHus

FOCYOAPCTBEHHbLIN YHUBEPCUTET MO 3EMITIEYCTPOUCTBY

NUCT PErTMCTPALUN BHECEHUA U3MEHEHUNA

MpoTokon ABTOp pabouen
3acenaHus nporpamMmmbl AUCLM-
CopaepxaHme BHECEHHbIX A porp Avcl Moanuckb 3aB.
Nen. Kadheapbl NfVHbI, OTBETCTBEH-

M3MEeHeHUHn kadegpon

HbI 32 BHECeHue n3-
MeHeHuM




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.



