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1. PaspabotaHa Ha kadegpe «Bbiclien matemMaTukm, OU3NKNM U MHPDOPMATUKNY»
®Irb0OY BO «['Y3» B COOTBETCTBUM CO CrieayroLLMMNU HOPMATUBHBIMU JOKYMEHTaMMU:

— ®epepanbHble rocygapcTBeHHble TpeboBaHUA K CTPYKTYpe MporpaMm nogroToBKM
Hay4YHbIX U Hay4YHO-NeJarorn4eckux Kagpos B acrnvpaHType (agbloHKTYpe), YCIOBUAM UX
peanusayumn, Cpokam OCBOEHUSA 3TUX MPOrpamMM C y4eTOM pasfiMyHbiX opM oby4veHus,
obpasoBaTesfibHbIX TEXHOSIOrMM U OCODEHHOCTEN OTAEefNbHbIX KaTeropum acnvpaHToB
(aOobIOHKTOB), yTBEPXKOAEHHbIE MpUKa3zoM MuHUCTepcTBa HaykuM U Bbiclero obpasoBaHus
Poccuinckon ®egepaunm ot 20.10.2021 r. Ne 951;

— lNMonoxeHne 0 NOAroToBKE HayYHbIX U HAYYHO-Nedarorm4yecknx Kagpos B acnupaH-
Type (aabloHKTYpe), yTBepXXaeHHoe noctaHoBneHnem lNpasutensctea Poccunckon depe-
pauun ot 30.11.2021 r. Ne 2122.

2. PaccmoTtpeHa Ha 3acepaHun kadpenpbl «Bbicwen matemaTtuku, (UMK N UH-
dopmaTukmny» ot «07» anpena 2025 r., npotokon Ne6.

3. PaspaboTunku paboyen nporpammbl. KaHOMAAT nNefarormvyecknx Hayk, AOUeHT
kacpegpbl BMOu C.M. CanoBs; kaHgmaaT um3nko-MaTemMaTUYeCKMX HayK, OOLUEHT kadea-
pbl BM®ul A.B. MokpsikoB; cTapLumi npenogasatens kadeapsl BMOul B.B. Jlo6aHuoB,
accucteHT Kadegpsl BMOul I A. PyayeHko

PykoBoauTenb nporpamMmmbl acnUpaHTypbl; 1pog. kaghedpsi npagosedeHus Y3,

0. 10. H., npogheccop C.B. Tumoghees
(MeCTO pa60TbI, 3aHnMMaemada OOIMKHOCTb, MHULManbl, CbaMVIJ'IMH)

Moanuck «07» anpena 2025 .
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1. OBLWUE NMONOXEHUA

1.1. MecTo AMcUMNNNHLI B CTPYKType€ nporpaMmmMmbl aCninpaHTypbl

Oucumnnuua 1.1.7.1(P) VickycCTBEHHbIN MHTENNEKT B 06nactn Hay4HbIX Uccreanosa-
HWUI NpeacTaBnseT cobou hakynbTaTUBHYO ANCUUNNNHY, B COOTBETCTBMM C peanunsaumen
®epnepanbHbIX rocyaapcTBeHHbIx TpeboBaHun (PI'T) no HaydyHom cneumansHocTn 5.1.2.
[My6nnyHo-npaBoBble (rocyAapCTBEHHO-NPAaBOBbIE) HaykW, MporpamMmon, yy4ebHbIM nna-
HOM, POPMMPYIOLLYIO KOHKPETHbIE TeopeTUYEeCKMne 3HaHNUS U YMEHWS, NPakTU4eckue HaBbl-
K/ ONs yCnewHOoW NOAroTOBKN AUccepTauun U caadm KaHaAMaaTCcKoro ak3aMmeHa no cnewu-
anbHon gucumnnuHe «Ny6nuyHo-npaBoBble (rocy4apCTBEHHO-NPAaBOBLIE) HAYKNY.

lMpenogaBaHue Kypca ocyllecTBnseTca B oopMe NEeKUUN, NPpakTUYeCKUX 3aHATUN U
camocToaTensHon pabotbl. AucunnnuHa 1.1.7.1(P) NckycCTBEHHbIN MHTENNEKT B obnactu
Hay4HbIX uccnegoBaHu obecrneynBaeT MUPOBO33PEHYECKYIO OCHOBY OyayLIEero yy4eHoro,
NOMMYECKy0 B3aMMOCBS3b Mexady OOLleHayYHbIMU U npodeccuoHanbHbIMU y4eBOHbIMU
ANCUMNAHaMK, OPUMEHTMPOBaAHa Ha MHTErpauuio ¢ AUCUMNIMHaAMW NpeaMeTHOW noaro-
TOBKW acrnupaHTa, OCMbICNieHne notpebHocTen hopMUPOBaHUS YHUBEPCAnbHbIX, ObLue-
npodeccuoHarnbHbiX M NpodeccMoHanbHbIX HaBblkoB B npouecce o6yyeHus. Kypc
HanpasfeH Ha u3yyeHne MeTogoB, UCMOMb3yeMbIX B HAYYHOM UCCedoBaHUN MaTtepuanb-
HOro Mupa n aBonouMn Matepun, OpMUPOBAHWE LENOCTHOrO0 eCTeCTBEHHOHaY4HOro
npegcrtasneHns o6 okpyxarwlem Hac maTepmansHoMm mupe. CogepxaHue OUCUUNMUHDI
TEeCHO CBSA3aHO C Hay4HO-MCcCrefoBaTerbCKon paboTon acnupaHToB.

OucumnnnuHa 1.1.7.1(P) NckyccTBEHHbBIM MHTENNEKT B 06nactu HaydHbIX Uccrnegosa-
HUN aBnseTcss HeobXoaAMMONM OCHOBOW AN NOCreayLwero hopMmMpoBaHnst HayYHbIX UC-
crnefoBaHW No TeMe auccepTaunun, MeTOANKN N3MNOXEHUA pe3yrbTaToB Hay4HbIX UCCrie-
AosaHui. Jlornyeckn, copgepxatenbHO U MeToAMYEeCcKU aucumnnnHa basmpyeTtcs Ha 3Ha-
HUAX, CHOPMUPOBAHHbLIX Y 0ByYaroLLMXCa MO NporpaMmme BbiCcLero obpasoBaHusa (cneuma-
nnTeT, MarncTpartypa).

Ha ocHoBe mnayyenus gucuunnuubl 1.1.7.1(P) VickyccTBEHHbIM UHTENNEKT B obnactu
Hay4HbIX UCCrNedOoBaHUA N CaMOCTOSATENbHOM paboTbl 0ByYaloLWMNCS AOSMKEH MONYYUTb
COBpEeMeEHHOoe NpeacTaBrieHne O LieNIoCTHON eCTECTBEHHOHAY4YHOW KapTUHE MatepuanbHO-
ro Mupa, oBrnageTb YMEHUSMU N HaBblkaMU NMPUMEHEHNUST METOA0MNOMMU, METOANK U npue-
MOB OpraHu3auum npy NPOBEeAEHUN Hay4YHOro nccneaoBaHus.

OucumnnnuHa 1.1.7.1(P) NckyccTBEHHBIM MHTENNEKT B 06nactu Hay4HbIX UccrnegoBa-
HUN paspaboTaHa B COOTBETCTBUM C TpeboBaHuAMM nonoxeHust «llopsiaok paspaboTku
nporpamMm NoAroTOBKM Hay4HbIX U Hay4YHO-MegarormyeckMx KagpoB B acnupaHType», YTB.
PeweHnem YyeHoro coeta ®I60Y BO Y3 o1 30.03.2022 r. npoTtokon Ne8.

1.2. Llenu 1 3apa4m ocBOEHUA OUCLUUMIINHDBI
1.2.1. Uenu:

Llenbto ocBoeHus gucumniuibl 1.1.7.1(®P) WckycCTBEHHbIM MHTENNEKT B obnactm
Hay4HbIX UCCrneaoBaHun aBnseTca OpMUPOBaHME LENOCTHOrO NpeacTaBneHnst O CoBpe-
MEHHOM COCTOSIHUM TEOPUWN N NPAKTUKN NOCTPOEHUS UHTENNEKTYalbHbIX CUCTEM pasfnny-
HOro Ha3Ha4yeHusi, oBrageHMe CTyAEeHTaMW OCHOBHbIMW METOAaMu TEOPUU UHTENNEKTY-
anbHbIX CUCTEM, NPUOOPETEHNE HABLIKOB MO MCMNOJIb30BAHUIO UHTENNEKTYarbHbIX CUCTEM,
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n3yveHme OCHOBHbIX METOLOB npeacTtaBiieHUA 3HaHUN N mMoaennposaHusa paccy>|<,u,eHm7|.

1.2.2. 3adayu:

- OBNnageTb 3HaHUAMM M HaBblkaMun B 0651aCT MCKYCCTBEHHOMO UHTENNEKTA;

- OCBOUTb OCHOBHbIE MEeTObl TEOPUM NHTESNEKTYalbHbIX CUCTEM;

- HAy4YNTbCA OPUEHTUPOBATLCS B PasfnU4HbIX TUNax NPUKNagHbIX CUCTEM, OCHOBaH-
HbIX Ha CUCTEeMaX MCKYCCTBEHHOro MHTENSEKTa;

- Hay4YnTbCHA OPUEHTMPOBATLCS B pasfiIMyHbIX MeToAdax npeacTaBneHns OaHHbIX And
NPUMEHEHNSA 3HAHUW B CUCTEMAX UCKYCCTBEHHOIO MHTESNEKTA;

- yMeTb BblbupaTb Mogernb NPpUMEHEHNSA 3HaHUM B CUCTEMaX UCKYCCTBEHHOMO MHTEeS-
neKkTa;

- NOSTYYUTb HaBbIKN NporpaMMmnpoBaHuns Ha a3bike Python;

- MONYYMTb HaBbIKN NCMNOMb30BaHUS NPOodUIbHbIX BMbnmoTek a3bika Python ans co-
34aHUA U 00y4YeHNS HENPOHHBIX CETEN.

2 MECTO AUCLUIMIIMHbI B CTPYKTYPE NPOIrPAMMbI ACINTUPAHTYPbI

Oucuunnuua 1.1.7.1(®) UckyccmeeHHbIU uHmMernnekm 8 obriacmu Hay4dHbIX uccrie-
dosaHuli - oTHocuTca k ObpasoBaTesibHOMY KOMMNOHEHTY (71.71.7.@akyrbmamueHble Ouc-
UUurnuHel)

AvcumnnuHa usydyaeTtcs B_2-M ceMecTpe, o6Liasa TpyaoemMkocTb 2 3.e. (72 yaca).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUTMIIUHDbI

3.1TpeboBaHusA K pesaynbTaTaM OCBOEHUS AUCLIUNSINHBI
B pesynbtate nayyeHus gucumnimnHbl 06y4aroLmnMncsa OOSTKEH:
3Hamb:

- MaTeMaTu4eCcKne OCHOBbI CUCTEM UCKYCCTBEHHOIO MHTESNEKTa;
- OCHOBHbIE TUMbl 3a4a4, pellaeMblX C UCNOSIb30BaHUEM CUCTEM UCKYCCTBEHHOIO WH-
TennekTa,;
- TUMNbl CUCTEM MALUNMHHOTO OBy4YeHus;
- BUAbI Knaccugukaumin, krnaccudgukaTopsl;
- MoZenv knaccudgukaumm;
- MeToAbl KnacTepusauuu;
- TUNbl HEMPOHHBIX CETEN N UX OTNIMYUTENBHbIE OCOBEHHOCTY;
NonynspHble apXUTEKTYPbl HEMPOHHbIX CETEN, CBEPTOYHbLIE HENPOHHbIE CETH;
MeXxaHn3Mbl 00y4YEHNA HEMPOHHbLIX CETEN;
MEeXaHN3Mbl NOCTPOEHUSI HEMPOHHLIX CETEN AN aHanM3a n3obpaxxeHun;
MeXaHW3Mbl NOCTPOEHUS HEMPOHHbIX CeTen ANa aHannsa TEeKCTOB.
Yvemb:
ycTaHaBnmBaTtb Python 1 ero nakeTbl C NOMOLLBIO NAaKETHOIO MeHeoKepa;
paboTtatb ¢ 6a30BbIMM TUMAaMKU AaHHbIX A3blka Py-thon, dannammn, onepaumoHHOM
cucTemMon n 6ubnmotekamm, HeoBXoANMbIMU NS UCNONb30BAHUSA HEMPOHHbIX CETEMN;
- ucnonb3oBatb GubnMoTekn Python ons pele-Hua npuknagHblx 3agay;
- NPOBOAUTbL NEPBUYHbBIN aHanM3 UCXOAHbIX AaHHbIX HA NpeaMeT NPUMEHUMOCTU K 3a-
Jade TexHonornnm NA;
- UICNONb30BaTb anNropmTMbl Knaccudukaumm, Knactepusaunum aHHbIX Ha NPaKTUKE;
-onpeaenaTb Hambonee NOAXOASALLMI anroOpuUTM ANS peLeHns NOCTaBeHHON 3adayu;
- pelwwaTtb ONTMMM3aUMOHHbIE 3ad4aun 1 noabupaTtb rmnepnapaMmeTpbl C NOMOLLbIO Me-
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TOAOB ONTUMU3ALNN;

- UCNONb30BaTb HEMPOHHbIE CeTU Ansi 06paboTKN TEKCTOBbLIX M306paXKe HUIA;

- UCMONb30BaTb HEMPOHHbIE ceTU Arnsi 06paboTkn rpadnyecKkmx N3o6pakeHui;

- IPUMEHNATb UHTENNEKTYanbHblEe CUCTEMbI B NPOGECCUOHANbHON AEATENBHOCTY;

- BblAensTb 3a4ayn B NpodeccUoHanbHON AeATeNbHOCTU AN PelleHnst Ux ¢ nomo-
b0 MHTENNEKTYanbHbIX CUCTEM.

4. COOEPXAHUE U CTPYKTYPA YYEEHOU OAUCLUNIIUHDI

4.1 O6bEM guCUMNIINHBI MO BUAaM y4eOHbIX 3aHATUN (B Yacax)

OYHasa popma obyyeHus

Bup yye6HoMn paboThl Bcero yacoB

TpyAoeMKoCTb AUCUUNIIUHDI

B Tom uncne no cemectpam

CewmecTpl CewmecTp?2

AyauTopHble 3aHATUA (BCero)

B Tom uucne:

Jlekumn (1) 8 8

CemuHapckue 3aHATuA (C) - -

Mpaktnyeckue 3anatuna (M3) 4 10

JTabopaTtopHble paboTel (J1P) 6 -

CamocTosiTenbHass  pabota acnupaHTa
(CPC) (Bcero), B TOM uncne:

o4 54

CPCsB
CemecrTpe:

PacueTHo-rpacmyeckne pabo-
ol (PIP)

PedepaTt (PED) - -

Opyrne Bugbl camocTosiTenb-
HoWn paboThl

CPCB
ceccuio

MogroToBka K MPOMEXYTOYHOM
atTectaumm (KOHTponb) / atTe- - -
cTaums

Bug npomexyTouyHOM atrecTaumum (9K3ameH,
3ay4erT, 3a4eT ¢ oueHkon, PE®, PI'P n gp.)

3aveT 3ayeT

O6wan TpPyaoeMKoCTb, 4ac. 79 79

O6wan Tpya0eMKOCTb, 3a4eTHble eANHULbI 2 2

4.2 Pazpgenbl QUCUUNNUHBLI U BUAbI 3aHATUA NO pa3genam y4e6HOW AUCUUNIIUHDI

AN 04HON POPMbI 06YyYEHUS

TpyAoeMKoCTb AUCLMMIIUHBI NO

Ha3BaHus

pasaenos AUCUMNINHLI Bugam 3aHsiTvii (pa6or) Bcero
n C ne NP | CPC | koHTponb 4acos
2 3 4 5 6 7 8

Tema 1. MatemaTtunyeckun

nukbes no anemeHTam Teo- 5 6 3

pun  BEPOSATHOCTW, JIMHEN-

Hon anredpbl U MaTemaTu-




TpyaoeMKoOCTb AUCLUMIIUHBI NO
HaszBaHusA
pasfenos AMCLUUNANHLI Bupam 3aHatum (pabor) Bcero
n C ne NP | CPC | koHTponb HacoB

1 2 3 4 5 6 7 8
YecKoro aHanmaa.
Tema 2. OcHOBHble 3agayn
CUCTEM UNCKYCCTBEHHOIO WH- 2 6 8
Tennekra.
Tema 3. O6wwme MeToAbI 5 5 6 10
Knaccudukaumu.
Tema 4. Banecosckun
Knaccudpukatop 1 peluato- 2 2 6 10
Line aepesbs.
Tema 5. JlnHenHble moaenu 5 6 8
MaLUWMHHOIo 0by4YeHus.
Tema 6. MeToabl knactepu- 5 6 8
3auun.
Tema 7. HenpoHHble ceTu. 2 18 20
MoaroToBka K NPOMEXYTOY-
HOW aTTecTaunn (KoH-
Tponb)/aTTectaums
Bcero yacos: 8 - 10 54 - 72

4.3 CodepxxaHue y4ebHOU ucyuniuHbl

4.3.1 Temamuy4eckul nnaH nekyuu

HaumeHoBaHue
TeMbl AUCUMNNUHBI CopepxxaHue pasgena, TeMbl
pasgenoB
TNekuvs 1.1 MaTtemaTtnyeckun  nuk- | BektopHasa anrebpa. MHoromepHble NpocTpaHCTBa.
o 6e3 no anrebpe. PacctosiHns. MmnepnnockocTb.
JInk6e3 no matematnye- | QyHKUMN HECKONBKUX MEPEMEHHBIX. IKCTPEMYMBbI.
Nekuna 1.2. CKOMYy aHanuay u Teo- | YMcneHHbI NouCK pelueHus. PacnpegeneHus u Bbl-
pun BEPOATHOCTU. Gopkun. XapakTepuCTUKN CryYamHOM BENNYUHDI.
OcCHOBHblE 3aa4yn CUCTEM WUCKYCCTBEHHOrO WHTEen-
OcCHOBHble 3agayu cu-
nekta. Knaccudmkaums, knacrepusaums, perpec-
Jlekumsa 2. cTem NCKYCCTBEHHOIO .
cud. Tunbl MaWwWKWHHOIO oby4veHus: ¢ yduntenem, 6e3
WHTEeNnNeKTa.
yymTens.
[ByknaccoBas (bMHapHas) 1 MHOrOKaccoBas Knac-
cudomkauma. buHapHbIM KnaccngukaTop Kak COBO-
KYMHOCTb pelwlatowen dyHkumm n nopora. Pewato-
was OyHKUUSA Kak rvnepnoBepxXHOCTb B MPOCTpaH-
CcTBe npu3HakoB. 3agada oby4veHusi Knaccudukarto-
Obwmne meToabl Knac-
Nekumsa 3. cncmKaLm pa, obyyatoiasn Beibopka. NMpocTpaHCTBO NPM3HAKOB
L. 06BHEKTOB M NPOCTPAHCTBO NapameTpoB Knaccudm-
katopa. Anroputm k-6nwkanwmx cocegen (KNN).
Mepbl OUeHKM Knaccudukaumm: NosiHoTa, TOYHOCTb,
owmnbku nepBoro n BToporo poaa, F1, AUC. Kpusble
ROC un DET.
Nekuysi 4 Bbanmecosckmin  knaccu- | HamBHbin GanecoBckui knaccudpumkatop. MapameT-

dukaTop M peliarome

puyeckasi Knaccudukaums B NPeanorioxXeHMn MHO-
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[epeBbsi.

rOMEpPHOro HopmMmarbHOro pacnpefeneHvus npuaHa-
KOB. ANropuTMbl, OCHOBaHHbIE Ha MPUMEHEHUN pe-
Wwarwmx gepesbeB. Kputepuun pasgeneHvs ysna:
WH(POPMALIMOHHBIA  BbIUMPbIW. AHcCambnu peluato-
LUMX OepeBbEB: CryyYamHbl nec, rpagueHTHbln Oy-
CTUHT

Jlekuma 5.

JInHenHble mMogenn Mma-
LUMHHOTIO 0By4yeHus.

JInHelrHble Mmogenu knaccudumkaumn. PasgenstoLlas
rmnepnnockocTtb. MeToa rnaBHbIX KOMMOHEHT. [Ouc-
KpUMUHAHT Puwepa. MeToo OMNOPHLIX BEKTOPOB.
ALanTuBHbIA NIMHENHBIM CYyMMAaTOp, Kak JIMHENHbIN
knaccudukatop U mMogenb HeupoHa. [lepuenTpoH
PoseHbnartTa. MHorocnonHblie NOSTHOCBA3HbIE
HelpoHHble ceTn. ObyvyeHne meTogom obpaTHOro
pacnpocTpaHeHusi OLLIMOKN.

4.3.2 TeMmaTU4eCKNM NJIaH NPaKTUYECKUX 3aHATUN

HanmeHoBaHue
pasgenos

TeMbl AUCLUMNNUHBI

CopepxaHue pasgena, TeMbl

3HakoMcTBO € 6a30BbIMW TMNAMW OAHHbLIX U OCHOB-
HbIMW  YNPaBRSOWNMA  NOCNefoBaTEeNbHOCTAMMN.
Pabota ¢ ¢yHkumamun. Pabota ¢ maccuBamu u

BeepoeHve B Python. | Habopamn. YnpaeneHne maccuBamu gaHHbiX. Brnb-
MaccuBbl 1 cpesbl. | nnoteka Numpy. Pabota co cTtpokamu, TEKCTOM W
1 Ctpokn, cannbl n cno- | dannamm. PaboTta co crnoBapsmMmm U MHOXECTBaMU.
Bapu. AHanm3 n Busya- | bubnuoteka gnga paboTtbl ¢ hannamm 1 onepalmoH-
nn-3aums JaHHbIX. Hown cucTemon. Pandas n metogbl paboThl ¢ Tabnu-
uamu B Python. Matplotlib, Plotly n Bunayanusaums
AaHHbIX. [MpoBedeHve NepBUYHOrO aHanusa AaH-
HbIX.
Knaccudukaums Ha ocHoBe meToaa k-cpegHux. lo-
Knaccudumkauua cpega- uraly o A PeA
CTpOeHne n obyyeHne NUHeNHbIX Modenen MalunH-
2 cteamu Python. TMep-
Horo oby4eHus. MpumeHeHne NpounbHbIX GUbnmo-
CENTPOH.
TeK.
Knaccndumkaumsa nsobpaxeHuii Ha OCHOBE CBEPTOY-
PacnosHaBaHne  1306- 2 9
- HbIX HEMPOHHbIX ceTeln. [pumeHeHne NpodUnbHbIX
paxeHun. WHTennekTy-
3 oubnunotek. PaboTta ¢ TekctaMm nU MX BEKTOPHbIMU
anbHas obpaboTka Tek-
cra npeacTaBneHnamMn  TekcTtoB. [lpumeHeHve npo-
' GurnbHbIX BUbNNoTEK.
MHTennekTyanbHble cu- | 3HAKOMCTBO C LUMPOKUM CMEeKTpoM cuctem, obecne-
CTeMbl B 00OpasoBaHWMW. | YUMBAKOLINX UHTENNEKTyalnbHbIA NOUCK U 0BpaboTKy
4 Cuctembl knaccuduka- | MHpopmMauun. 3HAKOMCTBO C COBPEMEHHBLIMU CU-
UMM 1 Knactepusauuun | cTemamu ynpasfieHUs OaHHbIMW CO BCTPOEHHbIMU
OaHHbIX. MexaHn3mMamu Knaccmgukaumm n Bu3yanmsaumu.
WHTennekTyanbHble cu- | N3ydeHne nHTennekTyanbHbIX CUCTEM-NMOMOLLHMKOB
5 CcTeMbl B npodeccuo- | B npodeccmoHanbHOW AOeATeNlbHOCTU  COrfnacHoO

HalnbHON OEATESIbHOCTHU.

npocunto oby4arLmMXCA.

4.3.3 TeMmaTM4eCKMM NJiaH CaMOCTOATENIbHON pPaboThbl
O6wmin o6bem camocToATeNbHOM paboTbl 0Oy4YaoLWMXca (acnMpaHToB) MO MOAYIO

BKIIOYAET ayaAMTOPHYI0 U BHEayOUTOPHYH CaMOCTOSATENbHYHO paboTy B TeyeHue 3-ro ce-
mecTpa. AyautopHasi camocTosiTenbHas paboTa ocyliecTensieTcs B popme cobecenoBa-
HUS, a TaKKe B NMPOLECCE BbINOMHEHUSI Hay4YHbIX pedepaToB C NPeACTaBlEHMEM NPE3eH-
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Tauyun gnga 060y>|<,u,eH|/|;|, BHeayaAUTOPpHaA CaMoOCTOoATESIbHadA pa60Ta OCyLUEeCTBIIAETCA B
cneayrumnx cbopmax: n3ydyeHund nnurtepartypbl, SMNUPUHECKNX OaHHbIX MO I'Iy6J'II/IKaLI,I/IFIM n
KOHKPEeTHbIX CMTyaLlMVI N3 MPaKTUKMN KoprnopatnBHOro MeHea>XMeHTa B pOCCI/IIZCKI/IX KOMnNa-
HUAX, NoAroToBkKke pecbepaTOB 1M OoKnagos, pa60Ta C nNekKuymnoHHbIM MmatepumasniomMm, camo-
CTOATESJIbHOE U3YHEHUE OTAESIbHbIX TEM MOAYINA ANCLUUNITUHBLI; NOUCK N o630p nmTepaTypbl
N 3JTIEKTPOHHbIX NCTOYHUKOB.

CamocTtoaTenbHas pa60Ta, nX cogepxxaHmne n obbem B yacax

Nen/ Ne n HammeHoBaHue pasgena Buabl camocTosiTeNnbHOM paboThbl
n OUCLMUNIUHDI
obGsizaTenbHble | OOMOJSIHUTESNbHbIE

1 2 3 4
1 Tema 1. MaremaTnueckuii JTHKOE3 IO 3IEMEHTAM

TEOPUU BEPOSITHOCTH, JIMHEHHOW anreOpbl U Ma- 6

TEMAaTHYECKOTO aHaI13a.
2 |Tema 2. OCHOBHBIEC 3aJaul CHCTEM HCKYCCTBEH- 6

HOI'O MHTEJIJICKTA.
3 Tema 3. OOmre MeToabl KilacCu(PHUKAITUN. 6
4 | Tema 4. baifecoBckuii kiaccuukaTop M pemiaro- 6

1TME JICPEBbSI.
5 Tema 5. JluHeitHbie MOJETH MaIIMHHOTO OOyde- 6

HUSI.
6

Tema 6. MeToibl KlTacTepU3aIIUN. 6
7 .

Tema 7. HeilpoHHbie ceTH. 18

Bcero yacoB 54 -

Kputepun oueHkun CPC:

— 06bem npopaboTaHHOro Mmatepmarna B COOTBETCTBUN C 3a4aHUEM;

— CTeneHb MCMONMHUTENbHOCTN (NpopaboTaHHOCTbL BCEX AacnekToB 3ajaHus,
odhopmrieHe MaTepmana B COOTBETCTBUM C TpeboBaHMsIMU, COBNOAEHNE YCTAHOBMEHHbIX
CPOKOB npeacTaBneHnsa paboTbl Ha NPOBEPKY U T.M.);

— CTeneHb CaMOCTOSITENIbHOCTM, TBOPYECKON aKTUBHOCTWU, MHULMATUBHOCTU acnu-
PaHTOB, HaNM4ne 3NEMEHTOB HOBU3HbI B MPOLECCE BbINONIHEHWSA 3a4aHui;

— KayecTBO OCBOEHMS1 y4ebOHOro martepuana (ymMeHue acnupaHta WUCMnosnb3oBaTb
TEOPETUYECKNE 3HAHWSA MPU BbINOMIHEHWMM NPaKTUYECKUX 3adad, OOOCHOBAHHOCTb U YeT-
KOCTb U3MNOXEHMSA N3y4EeHHOro Matepmana v 1.4.).

5 OBPA3OBATEJIbHbIE TEXHOJIOI' N

B cooTtBeTcTBMM C TpeboBaHuamm PI'T peanusauyms npouecca obyyeHus no gucum-
nnuHe 1.1.7.1(®) UckyccmeeHHbIl uHmMernnekm 6 obnacmu Hay4YHbIX uccriedosaHuli
npegycMmaTpuBaeT UCMONb30BaHME B y4EeOHOM NpoLLECCE aKTUBHBLIX M UHTEPAKTUBHbLIX
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dopM NpoBeAEHUS 3aHATUA B COMETaHMM C BHeayauTopHom paboTton ¢ uenbio opmmpo-
BaHWS 1 pa3BUTUA NPOGECCUOHANBbHbLIX HABBIKOB 0BYyYatoLLMXCS.

Mpn npenogasanun gucunnnuHbl 1.1.7.1(®) UckyccmeeHHbIl uHmennekm e obna-
Cmu Hay4HbIX uccredosaHuli NCNOMb3yTCA MHHOBALMOHHbIE TexHonornm (npobnemHas
neKkumsi, NpUMeHeHne MynbTUMELUMHOIro NPOeKTopa, «MO3roBOM LUTYPM», pa3bopbl KOH-
KPEeTHbIX CUTyaLnin, KEnc-ctaguu

6 OLUEHOYHbIE CPEACTBA AJ1A4 TEKYLLEINO KOHTPOJIA YCINEBAEMOCTMU,
NMPOMEXYTOYHOW ATTECTALIUM NO UTOFAM OCBOEHUA AUCLUUNITUHBI U
YYEBHO-METOQUYECKOE OBECNEYEHUE CAMOCTOATENIbHOW PABOThI
ACIMUPAHTOB

OnuncaHne nokasaTenewn N KpUTEpMEB OLLEHMBAHUSA 3HAHWUWA, YMEHUIA U HaBbIKOB Ha
pasnuyHbIX 3Tanax wux (OPMMPOBAHMS, OMNUCaHWE LKan OUEHWBaHUS, TUMOBbIE
KOHTPONbHblE 3aJaHWS UMW WHble MaTtepuanbl, HeobxoauMMble AN OLUEHKU 3HaHWW,
YMEHWI, HaBbIKOB, XapakTepuayoLLMX aTanbl (OPMUPOBaHNS X POPMUPOBAHNS, a TaKkKe
MeToAuMyeckne martepuvansl, onpegensiowme npoueaypbl OLeHUBAHUS 3HaHUN, YMEHUN U
HaBbIKOB OTpaxeHbl B poHAe oueHo4vHblx cpeacts (POC) no auvcumnnuHe 1.1.7.1(®)
UckycemeeHHbIU uHmesnnekm e obsiacmu Hay4YHbix uccriedogaHud.

6.1 TeKywWwmin KOHTPOIb

B kayecTBe OLEHOYHbIX CPeacTB AN TEKyLero KOHTPOMsA ycrneBaeMoCcTu U Ans
NPOMEXYTOYHOM aTTecTaumm ncnonb3yeTcs 6annbHO-pPeENTUHIOBAss CUCTEMA OLEHKU 3Ha-
HUM obyyarowmxcs. Tekywmin KOHTPOSib 3a ayguTOPHOM M CaMOCTOATENbHOW paboToun
oOy4aeMbIX OCYLLECTBMASETCA BO BpeMdA MNPOBEAEHUS 3aHATUA MNOCPEeACTBOM YCTHOrO
onpoca no MToramMm BbINOMIHEHUSA 3a4aHWA, a TakKe MPOBEPKM OTYETHbIX paboT. Kaxabin
BuUA, paboT, BKoYasa noceLieHne NeKUMOHHbIX 3aHATUI, OLlEeHNBaAeTCa onpeaeneHHbIM Ko-
nnyecteom 6annos.

6.2. [MpomMeXXyTOYHbIN KOHTPOSb

MpOMEXYTOYHBIN KOHTPOSb OCYLLECTBASETCHA NOCME YCNELLHOro NpoxoxaeHus obyya-
OLLIMMMCA TEKYLLIEro KOHTPOMs B BUAe 3adveTa. [Ins npoMexXyToYHOM aTTecTaunm acnupadTa
no AMCLMNAMHE Takke UCNonb3yeTcsa GannbHO-pPENTUHIOBasa CUMCTEMA OLLEHKM 3HaHWN.

MpOMEXYTOYHBIN KOHTPOSb NPEeAYCMOTPEH Y4eOHbIM MNaHoM: 3a4Yem.

6.2.1 3apaHuAa oNA cCaMOKOHTpons

TunoBble 3apaHuA:

1. PeannsoBaTtb nporpammy ¢ ykasaHHbIMU OYHKLNAMM:

a. [ina nepegaHHoOro B (pyHKUMIO YMcCria BbIBECTU BCE €ro AenuTenu, Bknoyaa camo
4yncno.

b. [Ins nepegaHHOro B (byHKUMIO YMCria BbIBECTU BCE COBEpPLUEHHbIE Yncna. [po-
BEpPKy Ha COBEpPLLEHHOCTb Takke MOXHO caenaTb B Buae yHKUNN.

c. [lna nepegaHHOro B OyHKLMIO Yncna Hantm ero Ky6 cornacHo cnegyrowemy npa-
BUIY:

N3 =1

2"3=3+5
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N3=7+9+11

4"3=13+15+17+19

d. [ins nepegaHHoOro Yncna onpeaennTb ero YMCro nepecTaHoBOK.

e. [ina nepegaHHbIX Yncen k 1 n onpeaennTb YMCNo pasmeLleHin K aneMeHToB 13

f. Ana nepegaHHbIX Yncen k 1 n onpegenntb YNCNO codeTaHun K aneMeHToB K3 n.

2. PaboTa c TekcTtom:

a. Ha Bxog (pyHKUMM NPUHUMAIOTCS TEKCTOBBLIM (hans n cnoBapb. B kaxgown cTtpoke
dharna npoBepsieTCsl Kaxgoe CrioBO Ha BXOXAEHWe B crioBapb. Ecnu cnoso B crioBape oT-
CYTCTBYET, TO Ha KOHCOJSb nevartaeTcs: HOMep CTPOKM - CTpoKa, KOTopas paspbiBaeTcs Ha
HeoOHapy>XeHHOM CoBe, Ha crneaylLen CTpoke OHa NpPoAosfmKaeTca nocne AByx Tabyns-
umMn. Tak HY)KHO BbIBOAUTb COOBLLEHMS ANS KaX40ro nNponyLeHHoro crnoea.

b. B nporpamme 3agaHo gBa hanna. Bxogawum gann nmeet cTpokm Buga '‘aop b
=r', rge a n b - uenble yincna B cMCTeEMe CHUCINEHUSI C HEM3BECTHLIM OCHOBaHWEM OT 2 0
36; op - BuHapHas onepauus (+, -, *, /, I/, %, **); r - - OTBET NO AAHHOMY NpUMepY; pa3ae-
AUTenNu Mexagy 4Yuicrnamm 1 onepaumsMn v nepen nepBbiM YMCNOM MOryT ObiTb 060K
AJIMHBI, U CO-CTOATb M3 MPOU3BOSBLHONO KonmyecTBa npobenos n tabynaumin. B ncxoas-
Lem danne HYXHO ONS KaX4oro M3 npMMepoB HaWTKM OCHOBaHWE, 4N KOTOPOro npumep
npasuneH. Ecnn Takoro HanTn He yaanock, TO COOOLWMTL 06 3TOM.

c. Hanucatb Tpy pyHKUNM COPTUPOBKMN hannoB B yka3aHHOM KaTanore:

a) N0 UMEHN;

0) no pasmepy;

B) ABYMEPHbIV CNUCOK (CHa4ana no pacLumMpeHunto, MOTOM No UMEHN).

MpepoycmoTpeTb Heobs3aTenbHbIN NapameTp - HanpaBneHue copTupoBku. [1o
YMOJS4aHM0: BO3pacTaroLas cCopTMpOoBKa.

6.2.2 NMpumepHbIe BONPOCHI K 3a4eTy

1. OcHOBHblE 3ala4M CUCTEM UCKYCCTBEHHOro mHTennekra. Knaccudwukaumsa, kna-
cTepusauus, perpeccus.

2. Tvinbl MawWwWnHHOro oby4veHus: ¢ yuntenem, 6es yuntens,

3. [iByknaccoBas (buHapHas) n MHoroknaccoas Krnaccmdukaums.

4. BuHapHbIN KNaccudgukaTop Kak COBOKYMHOCTbL peLuarolen pyHKLnn 1 nopora.

5. Pewatowas yHKLMS Kak runepnoBepxXHOCTb B NPOCTPaAHCTBE NPU3HAaKOB.

6. 3agaya oby4eHuns knaccugukatopa, obyyaroiasi Bblbopka.

7. MNMpocTpaHCTBO NpU3HaAKOB OOBHEKTOB M MPOCTPAHCTBO NapamMeTpoB Knaccuduka-
Topa.

8. Anroputm k-6nmxanwmnx cocegen (KNN).

9. Mepbl ouUeHKN Knaccudukaumm: NonHoTa, TOYHOCTb, OLIMBKM NepBOro U BTOPOro
poaa, F1, AUC. Kpueble ROC n DET.

10. HaunsHbIn 6ariecoBcKknin KnaccugukaTop.

11. MapameTpuyeckasa knaccudukaumsa B NPeanofioKEHUN MHOTOMEPHOro Hop-
MarbHOro pacnpeneneHus Npu3HaKkos.

12. ANropnTmbl, OCHOBAHHbIE HA NPUMEHEHUN peLLaroLnX 4ePEBLEB.

13. Kputepuu pasgenenus yana: tHOOPMaLNOHHbIA BbINTPbILL.

14. AHcambnu pellarLwmx AepeBbEB: CryvYanHbl Nec, rpagueHTHbIA Oy-CTUHT

15. MeToq rnaBHbIX KOMMNOHEHT.

16. AnckpuMmnHaHT duwepa.

17. MeToa ONOPHbLIX BEKTOPOB.
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18. AganTuBHbLIN JIMHENHBIA CyMMAaTOp, Kak NMIMHENHbIN KnaccudukaTop U mogernb
HeunpoHa.

19. MNepuenTtpoH Po3eHbnaTTa.

20. MHorocrnouHble MOMHOCBA3HbIE HENPOHHbIE CETU.

21. Oby4yeHme meTogom obpaTHOro pacnpoCcTpaHeHNst OLINGKN.

22. MeTtoa k-means.

23. Nepapxunyeckas arnomepaTuBHas Knactepmsauus.

24. KapTbl KoxoHeHa.

25. CtoxacTtu4deckoe BrnoxeHue cocenen (t-SNE).

26. Mepbl OLEHKM KnacTepusaunu.

27. [eHeTn4eCcKUn anropuTm.

28. Npobnema 3atyxaHus rpagueHTa: ckBo3Hoe coeaunHeHue (skip connection).

29. Apxutektypa ResNet.

30. MNpobnema GonbLWOro Yncna napameTpoB MOSTHOCBSA3HbIX CETEN ANs BXOAOB
OonbLION pa3MepHOCTH (M30BPaKEHUN).

31. Cnow CBEPTKW, NYNUHra, HENNHENHOCTN.

32. CoyeTaHme CBEPTOYHON M MNOSTHOCBSA3HOM CETEN.

33. JlaTeHTHOEe NpOoCTPaHCTBO, AMOEeaANHT.

34. ApxutekTypa U-Net.

35. MNonynapHble apxMTeKTypbl CBEPTOYHbIX HEMPOHHLIX ceTen: AlexNet.

36. lNonynspHble apXUTEKTYPbI CBEPTOYHbLIX HEMPOHHBIX ceTen: VGG

37. TllonynapHble apxuTeKTypbl CBEPTOYHbLIX HEWPOHHbLIX ceTen: Inception
(GoogLeNet).

38. 3apgaya nopoxaeHnsa obpasoB. ['eHepaTuBHbIE cocTa3aTenbHble ceTu. Anddy-
3MOHHasA MOAENb.

39. ObpaboTka TekcToB. BekTopHble nNpeacTaBneHna anga Tekcra: word2vec.

40. PekyppeHTHble HenpoHHble ceTu, LSTM, GRU.

41. TpaHcdopmepsl, BERT, GPT.

42. TpaHcdepHoe oby4veHune. JucTunnsaumnsa ceTen.

ATTEeCTauMOHHbIE M3MepuTenbHble MaTepuanbl no aucumnnuHe 1.1.7.1(P) Wckyc-

CTBEHHbIN MHTENNEKT B 06M1acTn Hay4HbIX UCCReLOBaHUA COCTaBMEHbl B COOTBETCTBUN C
TpeboBaHuamm ®I'T ona acnmpaHToB NepBoro roga obyyeHust N0 Hay4yHOW creunarbHo-
ctn 5.1.2. INy6nnyHo-npaBoBble (roCyaapCTBEHHO-MPABOBLIE) HAyKW. NS NpOBEPKN ypOB-
HS YCBOEHUSI KaXXaon TeMbl AUCLMNNNHBI pa3paboTaHbl BONPOCk! U 3agaHus. PesynbtaThl
OLeHMBaOTCA N0 ANXPOMATUYECKON LLIKASe: KOCBOUIT» - KHE OCBOUIY.

6.2.3 NoagroToBKa Npe3eHTaLun No Teme cobecenoBaHus

lMpakTnyeckne coBeTbl ANA co3gaHna adEKTUBHON CTPYKTYpbl Kagpa u yaobHoro
BOCNPUATUS NpU 0hOpMIIEHUN pe3yribTaToB paboThl B BUAE Npe3eHTaunmn:

— 0OBEKTbI, KOTOPblE HECYT CPaBHUTENbHO CaMOCTOSTENbHYIO, OTNIMYHYIO OT OpY-
rx MHGopmaumio, crnenyeT rpaudeckm pasnenuTs;

— 0OBbEKTbl MOXHO 00BbEeANHUTb, NOMb3YyACb €ANHON (POPMOK, LIBETOM, pa3MepoMm
UNKN 3aKNIYEHNEM B PaMKY;

— NpW KOMMOHOBKE OTAESIbHbIX KaapoB HeobxoouMo cneantb, YTOObl OBbEKTbI
pacnonaranucb No BceMy Noso Kaapa;

— [NaBHOE coAepXXaHWe U KOMMOHEHTbI Kagpa, pacnofioXeHHbIe B MeCcTax nyioxoro
BOCNPUATUSA, BblAensaTb 3PMEKTUBHBIMU CNOCOBaMU: KOHTPACTHLIN LBET; YepHas wunu
LUBEeTHasi paMKa; KOHTPACTHbIN LUBET, 3aKNOYEHHbIN B YEPHYIO PaMKy; yBENUYeHne pasme-
pa obbekTa; He crieayeT NPUMEHSATL B kKagpe BonbLLoe KONMYECTBO LIBETOB, YTODOLI HE CO-
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30aBaTb NecCTpOTbl, KOTOPaA yTOMINAET 3pEHNE. HanmeHbluee yTOMITIEHNE Na3 Bbl3bIBAKOT
XEenTbIN, XenTo-3eeHbIn, 3eNeHbl U CBETNble axpomMmaTtmnyeckme upeta. Ecnu Kagp pac-
cMaTpuBaeTca C 6nn3koro pacCTtodHud, uBeta MoOryTt OblTb HE O4YeHb HAaCbILEHHbIMU C
npuMmecbo Ceporo, a ecrnin Kagp n3y4aroT C 6onbLoro pacCToAHNA B npeaerax yqe6Horo
kabuHeTa, TO Heobxoanmbl APKNe HacblWeHHblE TOHa, CUCTeMa OKpaCKM AOOJTXKHa YeTKO
pa3rpaHnydmBaTb oTAelibHble YaCTW Kapa.

6.3 Kputepumn oueHKN ypoOBHS 3HaHUU

PenTuHroesas oueHka 3HaHU acrnMpaHTOB NPOBOAUTCH B COOTBETCTBUN C MOMOXEHU-
eM 0 B6annbHO-PENTUHIOBON CUCTEME OLUEHKM 3HaHun obyyvaruwmxca B8 PrEOY BO IMYS.
TekyLwmn KOHTPOSb BKOYAeT B cebsl MPOBEPKY CEMUHAPCKMX (MpaKTUYeCKnX) 3agaHuni m
pacyeTHbIX paboT, NPOMEXYTOYHbIA KOHTPOSb NpeanonaraeT npoBeAeHne YCTHOro onpo-
ca Mo KOHTPOSIbHbLIM BOMNpocam 3a4yeTa.

BannbHasi CTpykTypa oLeHKK

Ne Bua paboThl Hopma MakcumareHoe
Kon-so 6annos
1 MocelleHne 3aHATMIA 0Oy4vatoLLMMCS 2 6anna/2 akag. 20 6annos
yaca ayg. 3aH.
2 MpoekTHaa paboTta no Teme «MeTOOONOMMNS HAyKK. 0-30 6annos 30 6annos
OpraHusaumsi Hay4yHoro Tpyaa W NpPUHUMNbI MO-
CTpOeHnsa auccepTaumm. HopmaTuBHO-NpaBoBOE
obecrnevyeHne NOArOTOBKM KaapoB BbICLUEW KBanwu-
domkaynumn»
3 lMpakTtuyeckoe 3agaHue no Teme «llokasatenu pe- 0-20 6annos 20 6annos
3yNbTaTUBHOCTM Hay4YHOW gedatesibHocTw. [NpeseH-
Tauma n nybnvkaumsa pesynbTaTtoB Hay4HbIX MC-
cnegoBaHUn»
4 | YcTHbIN onpoc (3a4eT) 0-30 6annos 30 6annos
5 Bcero 3a rog o6y4yeHusa | 0-100 6annos 100 6annoB

CTpykTypa 6annbHON OLEHKM MO UTOramM OCBOEHUS OMCUMNMHBI (3a4eT) U LWKana
nepesofa B 3a4€THYI0 OTMETKY:

PenTnHr no gucumnnuHe,
obLee KonuyecTBo 6annoB
> 60 3a4TeHo
<60 He 3a4TeHo

OTMeTKa Ha 3aueTe

6.4 UTOroBbIn KOHTPOSb MO AUCLUMUNIINHE

NToroBon oopMOn KOHTPOSIS 3HAHUMA, YMEHUA U HaBbIKOB MO AUCUMUMNINHE B 3 ce-
MecTpe sABngeTca 3a4veT. Bonpockl npegnonaraloT KOHTPOSb OOLWMX METOOUYECKUX 3Ha-
HUM N YMEHUN, CNOCOBOHOCTL acnMpaHTOB NPOUSOCTPMPOBAThL MX Npumepamu, Kaxabin
obyyatoLwmmncs nmeeT NpaBo BOCMNOMb30BaTbCA NIEKUNOHHBIMW MatepuanamMmm n metoguye-
CkumMu paspaboTtkamu.
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7. YHEBHO-METOAWYECKOE N UH®OPMALINOHHOE OBECIEYEHMUE
YYEBHOU ANCLUUTMITUHDI

a) OcHoBHas nuTepaTtypa

1. TpotoabsikoHoB A. B., lNebinos I1. A., CagosHukos B. E. Anroputmel Data Science
N UX npaktTuyeckas peanusauus Ha Python: yyebHoe nocobue — M.: NHdpa-UNHxeHepus,
2022. - 392 c¢. - ISBN 978-5-9729-1006-9. — URL: https://znanium.com/
catalog/document?id=417222.

2. baes A. A., MBaHoB K. O., Mnatos [O. A., JleyxuH A. H. lNpumeHeHne obBbEKTHO-
OPUEHTUPOBAHHOIO NPOrpamMMUpoBaHNS B 3agadyax obpaboTku curHanoB u M3obpaxxeHun
C 3rieMeHTaMn NCKyCCTBEHHOIo UHTernnekTa: yyebHoe nocobue — Bonrorpaa: MNoBormkckui
Ty, 2022. - 206 c. — ISBN 978-5-8158-2275-7. — URL: https://znanium.com/
catalog/document?id=424643.

3. AngpenuukoB A. B., AHgpendnkosa O. H. NHTennekTyanbHble MH(OPMaLMOH-
Hble cuctemsbl 1 metoabl N: yuebHuk — M.: HAL MH®PA-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 oby4veHue: 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.: Jlabopatopus 3Ha-
Hun, 2020. — 224 c. — ISBN 978-5-00101-897-1. — URL: https://znanium.com/
catalog/document?id=365891.

6. [araesa A. B., PaeBny K. B. IHTennekTyarnbHble CUCTEMbI U TEXHOMNOMMU: y4eb-
Hoe nocobune — Hoocubupck: CPY, 2018. — 144 c. — ISBN 978-5-7638-3873-2. — URL.:
https://znanium.com/catalog/document?id=342146.

7. JloHua A. Anroputmbl 06y4eHus ¢ nogkpenneHnem Ha Python: npaktuyeckoe no-
cobne — M.: OMK T[lpecc, 2020. 286 c. — ISBN 978-5-97060-855-5. — URL:
https://znanium.com/catalog/document?id=367155.

0) JononHuTenbHasa nutepaTtypa

1. VickycCTBEHHBIN UHTENNEKT U KOMMNbIOTEPHOE 3peHune. PearnbHble NPOeKTbl Ha
Python, Keras n TensorFlow. Koyn Anupaa, Mexep Kasam, Cugaxa MaHgxy. MNutep, 2023.

2. Nayyaem Python. Jlyty Mapk. Buneamc, 2019.

3. Python. C6opHuk ynpaxxHeHun. BeegeHue B A3blk Python ¢ 3agadamu n pele-
Huamun. CtneeHcoH bpanan. MK lMNpecc, 2021.

4. 'ny6okoe oby4veHune Ha Python. LLonne ®paHcya. Mtep, 2023.

5. BBegeHne B mawumHHoe oby4deHne ¢ nomolybio Python. PykoBoacTeo ansa cneuu-
anucToB no padote ¢ gaHHbiMn. AHgpeac Mionnep, Capa 'engo. Buneamc, 2022.

B) QNEeKTPOHHbIe pecypchbl U 6a3bl

OnncaHne MHPOPMALIMOHHbBIX PECYPCOB HEOBXOANMbIX ANt OCBOEHUS ANCLUMNIVHBI

Ne Appec canTta u ero onucaHue MNepeyeHb MmaTepuanos, NpeAcTaBneHHbIX Ha canTe

1. http://economicus.ru —cant WH- | NpeactaBneHa wHdOpMaumMsi MO  LLUMPOKOMY CMEKTPY
CTUTYTa «OKOHOMMYECKAs! LUKO- | 9KOHOMMYECKMX OUCUMNIMH: Tpydbl, Guorpadum, nopt-
nay, QKOHOMWYECKMIA nopTan PeETbl M3BECTHbLIX 3KOHOMWUCTOB; MpPOgeccnoHanbHbIN
KaTarnor 9KOHOMUYeCKNX pecypcoB NHTepHeT

2. http://rucont.ru/gcollections - Hau. | CanT npegnaraet ObICTPbIN AOCTYN K MyGrvkaumsim Mo
umcpoBon pecypc PYKOHT 3KOHOMMWKE, prHaHCaAM, MEHEDKMEHTY N MAPKETUHIY
http://www.imf.org/ cant mexay- | lNpeanaraet 0630p MUPOBOW 3KOHOMMKMW, MEXOyHa-
HapOAHOro BanTHOroO hoHaa POAHbIX BaNKOTHBIX PbIHKOB, KOTUPOBKW BantoT

3. http://www.book.ru/ - W3apatens- | MonynapHaa anekTpoHHas 6ubnuoTeyHas cuctema

ctBo KHOPYC

COBpPEMEHHOM y4ebHOM 1 HayyHon nutepatypbl. Co-
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Ne Appec caunTa u ero onucaHue MNMepeyeHb maTepuanoB, NpeAcTaBnNeHHbIX Ha canTe
OTBETCTBYET (heaeparnbHbiM rocygapcTBeHHbIM obpa-
30BaTeNbHbIM CTaHAapTaMm.

4. www.znanium.com - wusgatenb- | Konnekums 9nekTpoHHbIX BEPCUN  U3OaHUN  (KHWT,

ctB0 MHOPA-M XXypHanoB, cTaTten 1 np.), CrpynnupoBaHHbIX No TeMa-
TUYECKMM U LierneBbIM Npu3Hakam.

5. 3NEeKTPOHHasA 6ubnuoTte- | bubnmnoTteka nuTepaTypbl: KHAT, Y4€OHMKOB, aHaNUTK-
ka Mianatenbckoro pgoma «[pe- | Yecknx maTepuano, pedepatos. Noabopka CCbINok
6eHHnKoBY (grebennikon.ru) Ha 9KOHOMMUYeckue pecypcbl VIHTepHeTa.

6. ObC «FOPANT» (www.biblio- | BupTyanbHasi akoHoMu4Yeckasi bubnuorteka
nline.ru)

7 http://www.mnr.gov.ru MWHMCTEPCTBO NPUPOLHBLIX PECYPCOB WU 9KOSOru

Poccuinckon denepaunn

8 http://www.minregion.ru MWHMCTEPCTBO pernoHanbHoro passutna Poccumnckon
denepaunn

9 http:/www.mcx.ru MuHMCTEPCTBO CenbCKOro xo3sanMcTBa Poccumnckon
denepaunn

10 | http://www.economy.gov.ru MuHMCTEPCTBO 3SKOHOMMYECKOro passBuTus Poccun-
ckon degepaummn

11 http://www.gks.ru/ degepanbHaga cnyxba rocygapcTBEHHON CTAaTUCTUKK

12 | http://www.rosregistr.ru depnepanbHaa cnyxba rocygapcTBeHHOW perucrpa-
UK, Kagactpa v kaptorpacgun

14 | http://'www.biblioclub.ru OneKTPOHHO-6MBNMoTEeYHaa cuctema «YHuUBepCUTeT-
ckas bubnnoTeka oHNamH»

15 | http:/mww.pravo.gov.ru OdbmumarnbHbIn HTEPHET-NoPTar NPaBoBov MHdYopMaLmm

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

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

Mpun ocywectBneHMn obpasoBaTenbHOro Npouecca acnMpaHTamm U NpodgeccopcKo-
npenogaBaTenbCKMM COCTaBOM MCMOMb3yOTCS Creaytollee nporpammHoe obecneyeHue:
Microsoft Office (PowerPoint, Word u 1. ), Open Office, Skype u ap.

8. ONMUCAHWUE MATEPUATNbHO-TEXHUYECKOW BA3bl, HEOEXOAUMOW ANS
OCYLLECTBJIEHUS1 OBPA3OBATENLHOIO NMPOLIECCA MO AUCLUMNMUHE
(MOLYTIO)

[Ons matepuanbHO-TexHU4eckoro obecneveHns gucuunnuubl 1.1.7.1(P) Wckyc-
CTBEHHbIA MHTENNEKT B 00MacTn Hay4HbIX UCCNeaoBaHWn UCNoNb3yoTca: ayantopum Ne
3001, 207 c¢ BbixoaoM B IHTepHEeT, KOMMbIOTEPHbLIN KNacc yHMBepcuTeTa C BbIXO4oM B /H-
TEepHET, NIEKUNOHHbIE U CEMUHAPCKME 3aHATUS NPOBOAATCA C NMPUMEHEHUEM BUOEOMNPOEK-
TOpa 1 KOMMNbIOTEPHbLIX TEXHOMOIMIM, COBPEMEHHOIO 060PYA0BaHMS.

Ana nsyvyeHns OMCUUNnHbI UCNONb3YTCA BUBIMOTEYHbIN oHA, Y4ebHaa nuTtepa-
Typa, MmetLasacsa B HayyHoM ooHae 6ubnnoTteke, Ha BbiNycKaloLWmMX Kadeapax.
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MUHUCTEPCTBO CENIbCKOIO XO3ANCTBA POCCUNCKOW ®EQEPALIUA
denepanbHoe rocyaapcTBeHHoe broakeTHoe obpasoBaTernbHOe
yuypexaeHue Bbicllero obpasoBaHus

FOCYOAPCTBEHHbIV YHUBEPCUTET NO 3EMNEYCTPOWCTBY

NMUCT PErTMCTPALUN BHECEHUA NU3MEHEHUNA

MpoTtokon ABTOp pabouen
3acegaHus nporpaMmmbl AUCLU-
CopepxaHue BHEeCEHHbIX A porp Aucl Mopnuck 3aB.
Nen. N Kacheapsbl NSIVHbI, OTBETCTBEH- 9
M3MEHEeHUN - kadenpomn
HbIW 3a BHECEHUEe U3-
MEeHEeHUN
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MpunoxeHune

®OH[ OLLEHOYHbIX CPEACTB ANs NPOBEAEHUA NPOMEXYTOYHOWU
ATTECTAUUUN OBYYAKOLLUUXCA NO ANCUUTIIIUMHE

Anroputm paspabotku hoHaa OLLEHOYHbIX CpeacTB

1) ATTecTauMOHHbIe MaTepuarbl, KOHTPOSIbLHO-U3MepUTESbHbIE T.€. BONPOCHI, buneTsl,
TeCTbl, 3aa4u, Mo KOTOPbIM OLEHMBAETCS YPOBEHb NOArOTOBKU acrnvpaHTa, npu 3ToM TUNno-
Bble KOHTPOSIbHbIE 3aaHus UMM MHble MaTepuarbl, JOMMKHbI OblTb HanpaBfieHbl He TOMbKO
Ha OLUEHKY 3HaHWU, HO U Ha OLEHKY YMEHWI, HaBbIKOB U (MNN) OnbiTa AeATENBbHOCTH:

- mMaTepuanbl, yCTaHaBnNuBawLWue coaep)XaHne N NopsigoK NpoBEOEHUST MPOMEXY-
TOYHbIX aTTecTaumin (3a4eToB, IK3aMeHa);

- NPUMEPHbIE TEMbl KOHTPOSIbHbIX paboT (Mpu Hanuyum B Y1) n TpeboBaHus K UX Bbl-
NOMHEHUIO N 0GOOPMIEHMIO;

- NpUMepHble TeMbl pedepaToB paboT (npu Hanuuuu mnx B YI1) n TpeboBaHus K nx
BbIMNOSTHEHUIO 1 OCOOPMIIEHNIO;

- MPUMEPHbIE TEMblI CaMOCTOATENBHON PaboTbl U TPeBOBaHUS K UX BbINOMHEHUIO U
ohopmMneHuio.

2) OnucaHue TeXHONOrMM NPOBEAEHNS OLEHKMN.

3) Kputepumn oueHku, T.e. 3a YTO CTaBUT «HEYOO0BMETBOPUTENBHOY», «yOOBNETBOPU-
TEeNbHO», «XOPOLLO», KOTIINYHOY.

4) ®OCbl gormkHbl ObITb YTBEPXKAEHBI Kak anemeHT Pr1. Ha TuTtynbHOM nucte cta-
BUTCA nognucb npopektopa, ®OC clumBaeTca MU CKPENNSeTcs nevaTbio Ha nocneaHen
CTpaHuLeE U XpaHUTCA B OTAeNe JOKTOPaHTYypbl U acrnvpaHTypbl.
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