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1. PaspabotaHa Ha kadegpe «Bbiclien matemMaTukm, OU3NKNM U MHPDOPMATUKNY»
®rb0OY BO «['Y3» B COOTBETCTBUM CO CrieayroLLMMN HOPMATUBHBIMU LOKYMEHTaMMU:

— ®efepanbHble rocygapcTBeHHble TPeboBaHUA K CTPYKTYpe MporpaMm noaroToBKM
Hay4YHbIX U Hay4YHO-NeJarorn4eckux Kagpos B acrnvpaHType (agbloHKTYpe), YCIOBUAM UX
peanusayumn, Cpokam OCBOEHUSA 3TUX MPOrpamMM C y4eTOM pasfiMyHbiX opM oby4veHus,
obpasoBaTesfibHbIX TEXHOMOrMM U OCODEHHOCTEN OTAENbHbIX KaTeropun acnupaHToB
(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 (agbloHKTYpe), yTBepXaeHHoe noctaHosneHnem 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 Nefarormyecknx 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

PykoBoguTenb nporpamMmmbl acnuUpaHTypbl. 3a8.ka). apxumekmypbl, 0.apXx., npod.
Unbesuukas C.B.

(MeCTO paGOTbI, 3aHuMaemMas 4OMKHOCTb, MHULUnanbl, (t)aMVIJ'IMH)

Moanuck oA «07» anpena 2025 .
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1. OBLWUE NMONOXEHUA

1.1. MecTo AMcUMNNNHLI B CTPYKType nporpamMmmMmbl aCninpaHTypbl

Oucumnnuua 1.1.7.1(P) VickycCTBEHHbIN MHTENNEKT B 06nactn Hay4HbIX Uccreanosa-
HWUI NpeacTaBnseT cobow hakynbTaTUBHYO ANCUUNINHY, B COOTBETCTBMM C peanunsaumnen
®epnepanbHbIX rocygapcTBeHHbIX TpeboBaHun (PI'T) no HayvyHoM cneuymanbHocTn 2.1.12
ApxuTeKTypa 30aHUn N CoopyXeHun. TBOpYEeCKMe KOHLUENUUU apXUTEKTYPHOW AeATeNbHO-
CTUW, NpOrpaMmMmoMu, y4ebHbIM NnaHoM, (PopMUPYIOLLYIO KOHKPETHbIE TeopeTuyeckne 3HaHus
N YMEHUS, NpaKkTUYecKne HaBblK/ ANS YCNeLwHOoW NoaroToBKM AnccepTaumm U caadum KaH-
ANOATCKOro 3K3ameHa Mo crneuuanbHON AUCUMNIIMHE «ApPXUTEKTYpa 30aHUMK U COOpYXe-
HWUA. TBOpYECKME KOHLENUUN apXMTEKTYPHON OEATENBbHOCTUY.

lMpenogaBaHue Kypca ocyllecTBnsieTca B oopme NeKUUn, npakTUYeckux 3aHATUN U
camocToaTensHon pabotbl. AucunnnuHa 1.1.7.1(P) NckycCTBEHHbIN MHTENNEKT B obnactu
Hay4HbIX uccrnegoBaHu obecneynBaeT MUPOBO33PEHYECKYID OCHOBY OyayLlero y4yeHoro,
NOMMYECKY0 B3aMMOCBSI3b Mexay OOLleHayYyHbIMU U NpodeccuoHanbHbIMU y4eBOHbIMU
ANCUNNIMHaMK, OPUMEHTMPOBaAHa Ha MHTErpauuio C AUCLMNIUHaAMW NpeaMeTHON noaro-
TOBKM acnupaHTa, OCMbICcrieHMe notpebHocTen hopMMpOBaHUS YHMBEPCAlbHbIX, obLue-
npogeccrmoHanbHbIX UM NpodeccMoHanbHbiX HaBbIKOB B npouecce oby4veHus. Kypc
HanpaBneH Ha N3y4yeHne MeTOAOB, UCMONb3yEMbIX B HAy4YHOM UCCregoBaHUN MaTepuarnb-
HOrO Mupa ¥ 3BOMOUMM MaTepuun, POPMMPOBAHME LIEMOCTHOIO €CTECTBEHHOHaY4YHOro
npegcrtasneHns o6 okpyxarwlem Hac maTepuansHoMm mupe. CogepxaHne OUCLMUNIIUHLI
TECHO CBSA3aHO C Hay4HO-UccneaoBaTenbCckon paboTon acnUpaHToB.

OucumnnnuHa 1.1.7.1(P) NckyccTBEHHbBIM MHTENNEKT B 06nactu HaydHbIX Uccrnegosa-
HUN aBnseTcss HeobXxoaANMMONM OCHOBOW AN NOCMeayoLwero hopMmMpoBaHnst HayYHbIX UC-
cnegoBaHWi Mo TeMe guccepTauun, MeTOONKN U3MNOXEHUS pe3ynbTaToB Hay4dHbIX UCChe-
AoBaHui. Jlormyeckn, cogepxatenbHO U METOAMYECKM AucuMninHa 6asmpyeTcsa Ha 3Ha-
HUAX, CHOPMUPOBAHHbLIX Y 0ByYaroLLMXCa MO NporpaMmme BbiCLIero obpa3oBaHusa (cneuma-
nnTeT, MarncTpartypa).

Ha ocHoBe nayyenus gucunnnuubl 1.1.7.1(P) VickyccTBEHHbIM UHTENNEKT B obnactu
Hay4YHbIX MCCNeaoBaHUA U CaMOCTOATENbHON paboTbl OByYalLUNCS AOMKEH NONYyYUTb
COBpeMeHHOoe NnpeacTaBneHne O LLefloCTHOW eCTeCTBEHHOHAY4YHOW KapTUHe MaTepuarbHO-
ro Mupa, oBnageTb YMEHUSMU U HaBblkaMy NMPUMEHEHUS MEeTOL40NOorM1M, METOAMK U npue-
MOB OpraHusauunv npv NPoBeaeHNnN Hay4YHOro uccnegoBaHuns.

OucumnnnuHa 1.1.7.1(®P) WcKycCTBEHHbIN MHTENNEKT B 06NacTu Hay4YHbIX nccnegoBa-
HUN paspaboTaHa B COOTBETCTBUM C TpeboBaHuAMM nonoxeHust «llopsiaok paspaboTku
nporpamMm NoAroTOBKM Hay4HbIX U Hay4yHO-Neaarormyeckux KaapoB B acnvpaHType», YTB.
PeweHnem YyeHoro coeta ®I60Y BO Y3 o1 30.03.2022 r. npoTokon Ne8.

1.2. Llenu n 3apa4m ocBOEHUA OUCLUUNMIINHDBI
1.2.1. Uenu:

Llenbto ocBoeHus gucumniuibl 1.1.7.1(®P) WcKycCTBEHHbLIM MHTENNEKT B obnactm
Hay4HbIX UCCrneaoBaHun aBnseTca OpMUPOBaHME LENOCTHOrO NpPeacTaBneHnst O CoBpe-
MEHHOM COCTOSIHUM TEOPUWN N NPAKTUKN NOCTPOEHUS UHTENNEKTyanbHbIX CUCTEM pa3nny-
HOro Ha3Ha4yeHusi, OBfageHMe CTyAEeHTaMM OCHOBHbIMU METOAaMu TEOPUM WUHTENNEKTY-
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allbHbIX CACTEM, I'IpI/IO6peTeHl/Ie HaBbIKOB MO NCMOJ1b30BaAHUIO NHTESNEKTYallbHbIX CUCTEM,
n3yvyeHmne OCHOBHbIX METOLOB npeacTtaBrieHnA 3HaHUN N mMoaennposaHus paccy>|<,u,eHvu7|.

1.2.2. 3adayu:

- OBNnageTb 3HaHMAMM M HaBblkaMK B 0651aCTU MCKYCCTBEHHOMO UHTENNEKTA;

- OCBOUTb OCHOBHbIE METObl TEOPUM NHTESNEKTYalbHbIX CUCTEM;

- HAy4YNTbCA OPUEHTUPOBATLCA B PasfMyHbIX TUNAaxX NPUKIagHbIX CUCTEM, OCHOBAH-
HbIX Ha CUCTEMaX UCKYCCTBEHHOIO MHTENSEKTa;

- Hay4YnTbCHA OPUEHTMPOBATLCS B pasfiIMyHbIX MeToAdax npeAcTaBneHns OaHHbIX And
NPUMEHEHNSA 3HAHUW B CUCTEMAX UCKYCCTBEHHOIO MHTESNEKTa;

- yMeTb BblbupaTb Mogernb NPpUMEHEHNS 3HAaHUN B CUCTEMAaX UCKYCCTBEHHOIO UHTES-
neKkTa;

- NOSTYYMTb HaBbIKN NPOrpaMMmnpoBaHuns Ha a3bike Python;

- MONYYUTb HaBbIKM UCNOMb30BaHUsS NPodUbHbIX BnbnmoTek a3bika Python ans co-
34aHUA U 00y4YeHNS HENPOHHBIX CETEN.

2 MECTO AUCLUIMIIMHbI B CTPYKTYPE NPOIrPAMMbI ACINTUPAHTYPbI

Oucumnnuua 1.1.7.1(®) UckyccmeeHHbIU uHMernnekm 8 obracmu Hay4yHbIX uccrie-
dosaHul - oTHocuTca K OBpasoBaTenbHOMY KOMMOHEHTY (7.1.7.@akynbmamueHblie Oucyu-
M/IUHBI)

AvcumnnuHa usydyaeTtcs B_2-M ceMecTpe, o6Liasn TpyaoemMkocTb 2 3.e. (72 yaca).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUMJIUHDbI

3.1TpeboBaHusA K pesaynbTaTaM OCBOEHUS AUCLIUNSINHBI
B pesynbtate nsyyeHus AncumMnianHbl 06y4aroLwmmncsa OMmKeH:
3Hamb:

- MaTemMaTuU4ecKne OCHOBbI CUCTEM UCKYCCTBEHHOIO MHTESNEKTa;
- OCHOBHbIE TUMbl 3a4a4, pelaeMblX C UCNOSIb30BaHUEM CUCTEM UCKYCCTBEHHOIO WH-
TennekTa,;
- TUMNbl CUCTEM MALUNMHHOTO OBy4YeHus;
- BUAbI Knaccudukaummn, KnaccngukaTopsbl;
- MoJenv krnaccudukaumm;
- MeToAbl Knactepusauuu;
- TUNbl HEMPOHHBIX CETEN N UX OTNIMYUTENBbHbIE OCOBEHHOCTY;
NonynspHble apXUTEKTYPbl HEMPOHHbLIX CETEN, CBEPTOYHbLIE HENPOHHbIE CETH;
MeXxaHn3Mbl 00y4YEHNA HEMPOHHLIX CETEN;
MEeXaHN3Mbl NOCTPOEHUSI HEMPOHHLIX CETEN ANA aHanM3a n3obpaxeHui;
MeXaHW3Mbl NOCTPOEHUS HEMPOHHbIX CeTen ANa aHannsa TEeKCTOB.
Yvemb:
ycTaHaBnmBaTtb Python 1 ero nakeTbl C NOMOLLBIO NAaKeTHOIO MEeHeIKepa;
paboTtatb ¢ 6a30BbIMM TUNAaMU AaHHbIX A3blka Py-thon, dannammn, onepaumoHHOM
cucTemMon n 6ubnmnotekamm, Heo6xoaNMbIMU AN UCNONb30BAHUSA HEVUPOHHbIX CETEWN;
- ucnonb3oBatb GubNMoTekn Python ons pele-Hua npuknagHbix 3agay;
- NPOBOAUTbL NEPBUYHbBIN aHanM3 UCXOAHbIX AaHHbIX HA NpeaMeT NPUMEHMMOCTU K 3a-
Jade TexHonornnm NN,
- UICMONb30BaTb anropUTMbI Kraccudumkaumm, Knactepmsaummn JaHHbIX Ha NpakTuke;
-onpeaenaTb Hambonee NOAXOASALLMI anroOpuUTM ANS peLeHns NOCTaBeHHON 3adayu;
5



- pewaTb ONTUMM3ALMNOHHbIE 3a4a4n U NoadupaTth rmneprnapamMeTpbl C NOMOLLbIO Me-
TOAOB ONTUMU3ALNN;

- UCNONb30BaTb HEMPOHHbIE CETU Ansi 06paboTKN TEKCTOBbLIX M306paXKe HUIA;

- UCMONb30BaTb HEMPOHHbIE ceTU Arnsi 06paboTkn rpaduyecknx N306pakeHui;

- IPUMEHNATb UHTENNEKTYanbHbIe CUCTEMbI B NPOGECCUOHANbHON AEATENBHOCTY;

- BblAensATb 3a4ayn B NpogeccuoHanbHom OesTenbHOCTU AN PelleHnst Ux ¢ nomo-
LLIbIO MHTENMNEKTYarnbHbIX CUCTEM.

4. COOEPXAHUE U CTPYKTYPA YYEEHON AUCLUMIINHDI

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

OYHas popma obyyeHus

Bup yye6HoMn paboThl

TpyAoeMKoCTb AUCUUNIIUHDI

Bcero yacos

B Tom uncne no cemectpam

CewmecTpl CemecTp?2

AyauTopHble 3aHATUA (BCero)

B Tom umcne: | Jlekuun (1) 8 8
CemuHapckue 3aHaTtus (C) - -
Mpaktnyeckue 3anatuna (M3) 4 10
JTabopaTtopHble paboTel (J1P) 6 -

CamocTosiTenbHass  pabota  acnupaHTa

(CPC) (Bcero), B TOM uncne: >4 54

CPCsB PacueTHo-rpacmyeckne pabo-

Cemectpe: |Tbl (PIP) ) )
PedepaTt (PED) - -
Opyrne Bugbl camocTosiTenb-

HoW paboThbl ) .

CPCsB MogroToBka K NPOMEXYTOYHOM

ceccuo atTectaumm (KOHTponb) / atTe- - -
crauus

Bug npomexyTouyHOM atrecTaumum (9K3ameH,

3auer, 3a4eT ¢ oueHKoi, PE®, PP v ap.) saqer saqer

O6wasn TpyaoeMKoCTb, Yac. 72 72

O6Lwan TpyAo0eMKOCTb, 3a4eTHble eAUHULbI 2 2

4.2 Pazpgenbl QUCUUNNUHBLI U BUAbI 3aHATUA NO pa3genam y4e6HOW AUCUUNIIUHDI

AN 04HON POpPMbl 0BYyYEHUS

TpyAoeMKoCTb AUCLMMNIIUHBI NO

HasBaHusA
Pasnenos ANCUMNNNHEI Buaam 3aHsTii (paboT) Bcero
n C ne NP | CPC | koHTponb 4acos
1 2 3 4 5 6 7
Tema 1. MatemaTtndeckun
nukbe3 no anemeHTam Teo- 2 6
puUn  BEPOATHOCTW, JIMHEN-




TpyaoeMKoOCTb AUCLUMIIUHBI NO
HaszBaHusA
pasfenos ANCLMNINHLI Bupam 3aHAaTun (pabor) Bcero
n C ne NP | CPC | koHTponb 4acos

1 2 3 4 5 6 7 8
Hol anrebpbl U MaTemaTu-
YeCcKoro aHanmaa.
Tema 2. OcHOBHble 3agayn
CUCTEM UCKYCCTBEHHOIO WH- 2 6 8
Tennekra.
Tema 3. O6Owme meToabl 5 5 6 10
Knaccudpmkaumm.
Tema 4. Banecosckum
Knaccudpukatop 1 peluato- 2 2 6 10
Lne aepeBbs.
Tema 5. JlnHenHble moaenu 5 6 8
MaLUWMHHOIo 0by4YeHus.
Tema 6. MeToabl knactepu- 5 6 8
3auun.
Tema 7. HenpoHHble ceTw. 2 18 20
MoaroToBka K NPOMEXYTOY-
HOWM aTTecTaumm (KoH-
Tponb)/aTTectaums
Bcero yacos: 8 - 10 54 - 72

4.3 CodepxxaHue y4ebHOU ucyuniuHbl

4.3.1 Temamuy4eckul nnaH nekyuu

HanmeHoBaHue
pasgenoB

TeMbl AUCLUNINHBI

CopepxaHue paspena, TeMbl

JNekuyusa 1.1.

MaTtemaTtudeckmn  nuk-
6e3 no anrebpe.

BekTopHasa anrebpa. MHoromepHbie NpPOCTpaHCTBA.
PacctosHua. ['mnepniockocTb.

Jlekuusa 1.2.

Jlukbes3 no matemaTnye-
CKOMY aHanuasy u Teo-
pUN BEPOATHOCTM.

®PYHKUMN HECKOSTbKUX MNEPEMEHHbIX. JKCTPEMYMbI.
HncneHHbIn Nnouck pelennda. PacnpegeneHnsa u Bbl-
Oopkn. XapakTepUCTUKN CryYarHOW BEMNYUHBI.

Jlekuusa 2.

OcHoOBHble 33gauyn cu-
CTEM  WUCKYCCTBEHHOIO
WHTEenmneKTa.

OcCHOBHble 3aa4yn CUCTEM WUCKYCCTBEHHOrO WHTEen-
nekta. Knaccudmkaums, knacrepusaums, perpec-
cud. Tunbl MaWKWHHOTO 0Oy4veHus: ¢ yuntenem, 6es
yyuTens.

Jlekuunsa 3.

Obwmne meToabl Knac-
cudpmkaumn.

[Byknaccoeas (bMHapHas) 1 MHOrOKaccoBas Knac-
cudomkauma. buHapHbIM KnaccngukaTop Kak COBO-
KYMHOCTb pelwlatowen dyHkumm n nopora. Pewato-
was OyHKUUSA Kak rvnepnoBepxXHOCTb B MPOCTpaH-
cTBe npu3HakoB. 3agadva oby4veHusa knaccudumkato-
pa, oby4arouas Beibopka. [1pocTpaHCTBO NPU3HAKOB
06BHEKTOB M NPOCTPAHCTBO NapameTpoB Knaccudum-
katopa. Anroputm k-6nwkanwmx cocegen (KNN).
Mepbl OUeHKM Knaccudukaumm: NosiHoTa, TOYHOCTb,
owmnbku nepBoro n BToporo poaa, F1, AUC. Kpusble
ROC u DET.

Jlekuusa 4.

BanecoBckuin Knaccwu-

HawuBHbIn GanecoBckuin knaccudpukatop. MapameT-
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dukaTop M pelsaroLime
AepeBbsi.

puyeckas knaccudukauma B nNpeanosioXeHUm MHO-
roMEpHOro HopmMmarsbHOro pacnpefeneHuss npuaHa-
KOB. ANropuTMbl, OCHOBaHHbIE Ha MPUMEHEHUN pe-
warowmx gepesbeB. Kputepun pasgeneHus yana:
WH(POPMALIMOHHBIA  BbIUFpbIW. AHcCambnu peluato-
LUMX OepeBbEB: CryYamHbl nec, rpagueHTHbIn Oy-
CTUHT

Jlekuma 5.

JInHenHble mMogenn Mma-
LUMHHOIO 0By4eHus.

JInHelrHble Mmogenu knaccudumkaumn. PasgenstoLlas
rmnepnnockocTtb. MeToa rnaBHbIX KOMMOHEHT. [Ouc-
KpUMUHAHT ®uwepa. MeTon OMOPHLIX BEKTOPOB.
ALanTuBHbIA NIMHENHBIN CYyMMAaTOp, Kak JIMHENHbIN
knaccudmkatop U mMogenb HewnpoHa. [lepuenTpoH
PoseHbnaTtTa. MHorocnonHbie NOSTHOCBA3HbIE
HenpoHHble ceTn. OByyeHne meToooOM ObBpaTHOro
pacnpocTpaHeHusi OLLIMOKN.

4.3.2 TeMmaTU4eCKUM NJIaH NPaKTUYECKUX 3aHATUN

HanmeHoBaHue
pasgenoB

Tembl ANCUMNNJINHDbI

CopepxaHue paspena, TeMbl

BeepeHne B
MaccuBbl "

Python.
cpessbl.

3HakoMcTBO € 6a30BbIMW TMNAMW OAHHbLIX U OCHOB-
HbIMW  YNPaBRSOWNMA  NOCNefoBaTEeNbHOCTAMMN.
Pabota ¢ ¢yHkunamm. Pabota ¢ maccuBamm u
Habopamu. YnpaeneHve maccmBaMmun LaHHbIX. Bub-
nnoteka Numpy. PaboTta co cTpokamu, TEKCTOM U

1 Ctpokn, cannbl n cno- | dannamm. PaboTta co crnoBapsmMmm U MHOXECTBaMU.
Bapu. AHanm3 n Busya- | bubnuoteka gnga paboTtbl ¢ hannamm n onepalmoH-
nn-3aums JaHHbIX. Hown cucTemon. Pandas n metogbl paboThl ¢ Tabnu-

uamu B Python. Matplotlib, Plotly n Bmusyanusauus

AaHHbIX. [MpoBedeHve NepBUYHOrO aHanusa AaH-

HbIX.

Knaccudukaums Ha ocHoBe meToaa k-cpegHux. lo-
Knaccudmkauma cpega- uraly o A PeA

CTpOeHne n obyyeHne NUHeNHbIX Modenen MalunH-

2 cteamu Python. Tep-

Horo ofy4eHus. MprumeHeHne NpodunbHbIX GUbnMo-
CENTPOH.
TeK.
Knaccndmkaumsa nsobpaxkeHnn Ha oCHOBE CBEPTOY-
PacnosHaBaHne  1306- 2 g
- HbIX HEMPOHHbIX ceTel. [pumeHeHne NpodUnbHbIX
paxeHun. WHTennekTy-

3 oubnunotek. PaboTta ¢ TekctaMm nU MX BEKTOPHbIMU
anbHas obpaboTka Tek-
cra npeacTaBneHnsamMn  TekcTtoB. [lpumeHeHve npo-

) durnbHbIX BUGNNOTEK.
WHTennekTyanbHble cu- | 3HAKOMCTBO C LUMPOKUM CMEKTPOM cuctem, obecne-
CTeMbl B 00OpasoBaHWMW. | YUMBAKOLINX UHTENNEKTyalnbHbIA NMOUCK U 0B6paboTKy

4 Cuctembl knaccuduka- | MHpopmMauun. 3HAKOMCTBO C COBPEMEHHBLIMU CU-
UMM 1 Knactepusauuun | cTemamu ynpaBfeHnsa OaHHbIMW CO BCTPOEHHbIMU
OaHHbIX. MexaHn3mMamu Knaccmgukaumm n Bu3yanmsaumu.
WHTennekTyanbHble cu- | N3ydeHne nHTennekTyanbHbIX CUCTEM-NMOMOLLHMKOB

5 CTeMbl B npodeccuo- | B npodeccmoHanbHOW AOeATeNlbHOCTU  COrfacHoO

HarnbHON OEATESNIbHOCTHU.

npocunto oby4aroLMXCA.

4.3.3 TeMmaTM4eCKMUM NJiaH CaMOCTOATENIbHOW paboThbl
O6wmnin o6bem camocToATeNbHOM paboTbl 0Oy4YaoLWMXCa (acnMpaHToB) MO MOAYIO

BKIIOYAET ayaAMTOPHYI U BHEAyOUTOPHYK CaMOCTOATENbHYO paboTy B TeyeHue 3-ro ce-
MecTpa. AyantopHas camocTosiTenbHas paboTta ocyliectensieTcs B doopme cobecenoBa-
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HUA, a TakKKe B npouecce BbINOJTHEHUA HaY4YHbIX peq)epaTOB C npencrtasrneHnem npe3eH-
Tauyun gnga 060y>|<,u,eH|/|;|, BHeayaAUTOPpHaA CaMOCTOATESIbHAA pa60Ta ocyulecTBrideTCd B
cneayruwmnx cbopmax: n3ydyeHund nnurtepartypbl, SMNUPUHECKNUX OaHHbIX MO I'Iy6J'II/IKaLI,I/IFIM n
KOHKPEeTHbIX CMTyaLlMVI N3 MPaKTUKMN KopnopatnBHOro MEHeA>KMeHTa B pOCCVIIZCKI/IX KoOMna-
HUAX, NoAroToBkKke pecbepaTOB n OoKnagos, pa60Ta C NekKuymnoHHbIM mMatepumasiom, camMmo-
CTOATESIbHOE U3YHEeHUE OTAESIbHbIX TEM MOAYNA ANCLUUNITUHBI; NOUCK U o630p nmTepaTypbl
N 3NTIEKTPOHHbIX NCTOYHUKOB.

CamocTtoaTenbHas pa60Ta, nX coaepxxaHmne n obbem B yacax

Nen/ Ne u HanmeHOBaHUue pasgena Buabl camocTosiTeNbHON paboThl
n ANCLUUNNUHDI
obsizaTenbHble | AOMNOJNIHUTESbHbIE

1 2 3 4
1 Tema 1. MaTeMarudeckuii TMKOe3 1O dJIEMEHTaM

TEOPUHU BEPOSITHOCTH, JIMHEWHOW anreOpbl U Ma- 6

TEeMaTHYSCKOTO aHaJIn3a.
2 |Tema 2. OCHOBHBIEC 33aJaui CHCTEM HCKYCCTBEH- 6

HOTO MHTEJUICKTA.
3 Tema 3. OOmre MeToabl KilacCu(PHUKaIUN. 6
4 | Tema 4. baifecoBckuii K1accupuKaTop M periaro- 6

IIA€ IEPEBBA.
5 Tema 5. JluHeitHbie MOJETH MAaIIMHHOTO OOyde- 6

HUSL.
6

Tema 6. MeToibl KlTacTepU3allUN. 6
7 N

Tema 7. HeiipoHHbie ceTH. 18

Bcero yacoB 54 -

Kputepun oueHkun CPC:

— 06bem npopaboTaHHOro matepmana B COOTBETCTBUN C 3aJaHUEM;

— CTeneHb MWCMONMHUTENbHOCTN (NpopaboTaHHOCTbL BCEX AacnekToB 3ajaHus,
ochopmMrieHe MaTepmana B COOTBETCTBUM C TpeboBaHMsIMU, COOMOAEHNE YCTAHOBMEHHbIX
CPOKOB NnpeacTaBneHnsa paboTbl Ha NPOBEPKY U T.M.);

— CTeneHb CaMOCTOSTENIbHOCTM, TBOPYECKON aKTUBHOCTWU, MHULMATUBHOCTU acnu-
PaHTOB, HaNM4ne 3NEMEHTOB HOBU3HbI B MPOLIECCE BbINONIHEHUSA 3a4aHu;

— KayecTBO OCBOEHMS1 y4ebHOro martepuana (ymMeHue acnupaHta WUCMnosnb3oBaTb
TEOPETMYECKNE 3HAHMA MPU BbINOMIHEHMN MPAKTUYECKUX 3adad, 0OOCHOBAHHOCTb U 4YeT-
KOCTb U3MNOXEHMSA U3y4YeHHOro Matepuana un 1.4.).

5 OBPA3OBATEJIbHbIE TEXHOJIOI' N

B cooTtBeTcTBMM C TpeboBaHuamm GI'T peanusaums npouecca obyyeHus no gucum-
nnuHe 1.1.7.1(®) UckyccmeeHHbIl uHmesnnekm 6 obnacmu Hay4qHbIx uccriedosaHul
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npegycmaTpmBaeT UCNOMb3oBaHMEe B Yy4eOHOM MpoLecce aKTUBHbIX U MHTEPaKTUBHbIX
dhopM NpoBeAEHNS 3aHATUA B COMETaHMM C BHeayauTopHonm paboTton ¢ uenbio opmmnpo-
BaHWS 1 pa3BUTUA NPOGECCUOHANBbHbLIX HABbIKOB 0BYyYatoLLMXCS.

Mpn npenogasanun gucunnnuHel 1.1.7.1(®) UckyccmeeHHbIl uHmennekm e obna-
Cmu Hay4HbIX uccriedosaHull NCNOMNb3yTCA MHHOBALMOHHbIE TexHonormm (npobnemHas
nekuuns, NnpuMeHeHne MyrnbTUMEeOUMHOrO MPOeKTopa, «MO3roBOW LUTYPM», pa3bopbl KOH-
KPEeTHbIX CUTyaLnin, KENc-ctaguu

6 OLUEHOYHbIE CPEACTBA AJ1 TEKYLWENO KOHTPOJIA YCINEBAEMOCTMU,
NMPOMEXYTOYHOW ATTECTALIUM NO UTOFAM OCBOEHUA AUCLUUNITUHBI U
YYEBHO-METOQWYECKOE OBECNEYEHUE CAMOCTOATENIbHOW PABOThI
ACIMUPAHTOB

OnuncaHne nokasaTenewn N KpUTEPMEB OLLEHMBAHUSA 3HAHWUWA, YMEHUIA U HaBbIKOB Ha
pasnuyHbIX 3Tanax wux (OPMMPOBaAHMS, OMNUCaHWE LKan OUEHWBaHUS, TUMOBbIE
KOHTPONbHblE 3aJaHWs UMW WHble MaTtepuanbl, HeobXoauMble AN OLUEHKU 3HaHWW,
YMEHWI, HaBbIKOB, XapakTepuayoLLMX aTanbl (OPMUPOBaHNS UX POPMUPOBAHNS, a TaKkKe
MeToauyeckne martepuvansl, onpegenstowme npoueaypbl OLeHUBAHUS 3HaHUN, YMEHUN U
HaBbIKOB OTpaxeHbl B poHAe oueHo4vHblx cpeacts (POC) no auvcumnnuHe 1.1.7.1(®)
UckycemeeHHbIU uHmesnnekm e obsiacmu Hay4Hbix uccriedogaHud.

6.1 TeKywWwmin KOHTPOIb

B kayecTBe OLEHOYHbIX CPeacTB AN TEKyLlero KOHTPOMsA ycrneBaeMoCTu U Ans
NPOMEXYTOYHOM aTTecTaumm ncnonb3yeTcs 6annbHO-pPENTUHIOBAs CUCTEMA OLEHKU 3Ha-
HUM obyyarowmxcs. Tekywmin KOHTPOSib 3a ayguTOPHOM M CaMOCTOATENbHOW paboToun
oOy4aeMbIX OCYLLECTBMSETCA BO BpeMdA MNPOBEAEHUS 3aHATUA MNOCPEeACTBOM YCTHOrO
onpoca no uMToramMm BbINOfMIHEHUSA 3a4aHWA, a TakKe MPOBEPKM OTYETHbIX paboT. Kaxabin
BunA, paboT, BKoYasa noceLleHne NeKUMOHHbIX 3aHATUI, OLLEeHNBAEeTCA onpeaeneHHbIM Ko-
nnyecteom 6annos.

6.2. [MpomMeXXyTOYHbIN KOHTPOSb

MpOMEXYTOYHBIN KOHTPOSb OCYLLECTBASETCHA NOCME YCNELLHOro NpoxoxaeHus obyya-
OLLIMMMCA TEKYLLIEro KOHTPOMs B BUAe 3adveTa. [Ins npoMexXyToYHOM aTTecTaunm acnupaHTa
no AMCLMNAMHE Takke UCnonb3yeTcsa GannbHO-pPENTUHIOBasA CUCTEMA OLLEHKM 3HaHWN.

MpOMEXYTOYHBIN KOHTPOSb NPEAYCMOTPEH Y4eOHbIM MNaHoM: 3a4Yem.

6.2.1 3apaHuAa ANA cCaMOKOHTpons

TunoBble 3apaHuA:

1. PeannsoBaTtb nporpammy ¢ ykasaHHbIMU (OYHKLNAMM:

a. [inga nepegaHHOro B (pyHKUMIO YMcCria BbIBECTU BCE €ro AenuTenu, BKnoyas 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
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2"3=3+5

IN3=7+9+11

4"3=13+15+17+19

d. [Ins nepenaHHoOro Yncna onpeaennTb ero YMCro nepecTaHoBOK.

e. [lna nepegaHHbIX Yncen k 1 n onpeaennTb YMCNo pasmeLleHnin K aneMeHToB 13

f. Ana nepegaHHbIX Yncen k u n onpegenntb YNCNOo codeTaHu K aneMeHToB U3 n.

2. PaboTa c TekcTtom:

a. Ha Bxog (pyHKUMM NPUHUMAIOTCS TEKCTOBBLIM (hans n cnoBapb. B kaxgown cTtpoke
dharna npoBepsieTCsl Kaxgoe CrioBO Ha BXOXAEHWe B croBapb. Ecnu cnoso B crioBape oT-
CYTCTBYET, TO Ha KOHCOJSb nevataeTcs: HOMep CTPOKM - CTpOKa, KOTopas paspbiBaeTcsl Ha
HeoOHapy>XeHHOM CIoBe, Ha crneaylLen CTpoke OHa NPoAosmKaeTca nocne AByx Tabyns-
umMn. Tak HYXKHO 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 cUCTEME CHUCIEHUSI C HEUM3BECTHLIM OCHOBAHWEM OT 2 0
36; op - BuHapHas onepauus (+, -, *, /, I/, %, **); r - - OTBET NO AAHHOMY NpUMepY; pa3ae-
ANTENU MEeXady 4YMcrnamm 1M onepaumsiMn u nepen nepBbiM YMCIOM MOryT ObiTb f060M
AJIMHBI, U CO-CTOATb M3 MPOU3BOSLHONO KonmyecTBa npobenos n tabynaumin. B ncxoas-
Lem danne HYXHO AN KaX4oro M3 npMMepoB HaWTKM OCHOBaHWE, 49 KOTOPOro npumep
npasuneH. Ecnn Takoro HanTn He yaanock, TO COOOLWMTL 06 3TOM.

c. Hanucatb Tpy pyHKUNM COPTUPOBKN hannoB B yka3aHHOM KaTanore:

a) N0 UMEHN;

0) no pasmepy;

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

lMpeoycmoTpeTb Heobs3aTenbHbIM NapameTp - HanpaBneHue copTMpoBku. [1o
YMOJS4aHM0: BO3pacTaroLas cCopTMpoBKa.

6.2.2 NMpumepHbIe BONPOCHI K 3a4eTy

1. OcHOBHblE 3ala4M CUCTEM UCKYCCTBEHHOro MHTennekra. Knaccudwmkaumsa, kna-
cTepusauus, perpeccus.

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

3. [iByknaccoBas (buHapHas) n MHOroknaccoas Krnaccmdukaums.

4. BuHapHbIN KNaccudurkaTop Kak COBOKYMHOCTb peLuarolen pyHKLnn 1 nopora.

5. Pewatowas yHKLMS Kak runepnoBepxHOCTb B NPOCTPaAHCTBE NPU3HAKOB.

6. 3agaya oby4eHus knaccugukatTopa, obyyaroiasi Bbibopka.

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

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

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

10. HaunBHbIn GariecoBcknin KnaccugukaTop.

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

12. ANropuTmbl, OCHOBAHHbIE HA NPUMEHEHUN peLLaoLLNX JePEBLEB.

13. Kputepuu pasgenenus yana: tHOOPMaLNOHHbIN BbINTPbILL.

14. AHcambnu pellarwmx AepeBLEB: CryvYanHblA Nec, rpagueHTHbIA Oy-CTUHT

15. MeToa rmaBHbIX KOMIMOHEHT.

16. OuckpumMmmHaHT duliepa.
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17. MeToA ONOPHbLIX BEKTOPOB.

18. AQanTuBHbLIN JIMHENHBIA CyMMaTOp, Kak NIMHENHbIN KnaccudukaTop U mogenb
HeunpoHa.

19. MNepuenTtpoH Po3eHbnaTTa.

20. MHorocrnouHble MOMHOCBA3HbIE HENPOHHbIE CETU.

21. O6yyeHne meTo4OM 0OpPaTHOro pacnpPoCTPaHEHUS OLWNBKH.

22. MeTtoa k-means.

23. Nepapxunyeckas arnomepaTuBHas knactepmsauus.

24. KapTbl KoxoHeHa.

25. CtoxacTtudeckoe BrioxeHue cocenen (t-SNE).

26. Mepbl OLEHKM KnacTepusaunu.

27. [eHeTn4ecKnn anropuTm.

28. Npobnema 3aTyxaHusa rpagmeHTa: CKBO3Hoe coeanHeHune (skip connection).

29. Apxutektypa ResNet.

30. MNpobnema GonbLWOro Yncna napameTpoB MOSTHOCBSA3HbIX CETEN ANs BXOAOB
OonbLION pa3MepHOCTH (M300paKEHUN).

31. Cnow CBEPTKK, NYNNHra, HENMMHENHOCTMW.

32. CoyeTaHme CBEPTOYHON M MNOSTHOCBSA3HOM CETEN.

33. JlaTeHTHOe NpOoCTpaHCTBO, AMOEeaaANHT.

34. ApxutekTypa U-Net.

35. MNonynapHble apxMTeKTypbl CBEPTOYHbIX HEMPOHHLIX ceTen: AlexNet.

36. lMonynspHble apXUTEKTYPbl CBEPTOYHbLIX HEMPOHHBIX ceTen: VGG

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

38. 3apgaya nopoxaeHnsa obpasoB. ['eHepaTuBHbIE cocTA3aTenbHble ceTu. Anddy-
3MOHHasa MoAenb.

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

40. PekyppeHTHble HenpoHHble ceTu, LSTM, GRU.

41. TpaHcdopmepsl, BERT, GPT.

42. TpaHcdepHoe 0by4veHune. JucTunnsaumnsa ceTen.

ATTECTauMOHHbIE M3MepuTenbHble MaTepuanbl no aucumnnuue 1.1.7.1(P) Wckyc-
CTBEHHbIA MHTENNEKT B 06nacTn Hay4HbIX UCCreAoBaHWUA COCTaBIiEHbl B COOTBETCTBUM C
TpeboBaHuamm ®I'T ona acnmpaHToB NepBoro roga obyyeHust N0 Hay4yHOW creunarbHo-
ctn 2.1.12 ApxuTekTtypa 34aHun U COOpPYXEeHUN. TBOpYECKME KOHLEMNUUM apXUTEKTYPHOM
aeatenbHocTU. [1ns npoBepkM YpPOBHS YCBOEHUSI KaXOow TeMbl AUCUMNNNHBI paspaboTta-
Hbl BONPOCLI N 3afaHus. Pe3ynbTaThl OLEeHMBaOTCA MO AUNXPOMATUYECKON LUKane: «OCBO-

nn» - «KHe oCBOUI».

6.2.3 NoaroToBKa Npe3eHTauum nNo Teme cobecegoBaHusA

lMpakTnyeckne coBeTbl ANs co3naHnsa adEKTUBHON CTPYKTYpPbI Kagpa n ygobHoro
BOCNPUATUS NpU 0hOpMIIEHUN pe3yribTaToB paboThl B BUAE Npe3eHTaunmn:

— OOBEKTbI, KOTOPblE HECYT CPaBHUTENBHO CaMOCTOSTENbHYIO, OTIIMYHYIO OT OpY-
rMx MHGoOpMaLnIo, criegyeT rpaduyeckmn pasoenuThb;

— 0OBbEKTbl MOXHO 00BbEeANHUTb, NOMb3YsICb €AMHOM (DOPMOWN, LIBETOM, pa3mMepoMm
UIn 3aKNiYEHNEM B PaMKy;

— NpW KOMMOHOBKE OTAESIbHbIX KaapoB HeobxoouMo cneamntb, YTOObl OBbEKTbI
pacrnonaranucb no BcemMy nosito Kaapa;

— rnaBHOE coepXaHue U KOMMOHEHTbl Kagpa, pacnorioXeHHble B MecTax Nnroxoro
BOCNPUATUSA, BblAensaTb 3PeKTUBHbIMU crnocobammn: KOHTPACTHbIA LBET; 4YepHas WUnu
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LBEeTHasA paMKa, KOHTpaCTHbIIZ LBET, 3aKNOYEHHbIN B YEePHYIO paMKy; yBeJin4yeHne pasme-
pa o0bekTa; He cnegyert NpUMEeHATb B Kagpe ©GonbLLOE KONMMYECTBO LIBETOB, YTODOLI HE CO-
30aBaTb NeCTpOTbl, KOTOPaA yTOMNAET 3peHNE. HanmeHbLuee yTOMITEHNE a3 BbI3bIBAKOT
XEenTbIN, XenTo-3eNeHbIn, 3eNeHbl U CBETNbIE axpomMmaTtmnyeckme upeta. Ecnu Kagp pac-
cMaTpuBaeTca C 6nnskoro pacCTtodHud, uBeta MoOryTt OblTb HE O4YeHb HAaCbILWEHHbIMU C
npuMmecbo Ceporo, a ecrnin Kagp n3y4aroT C BGonbLuoro pacCTtoAaHnA B npeagenax y‘-l86HOFO
kabuHeTa, TO HeobxoanMmbl APKNe HacbllWeHHble TOHa;, CUCTeMa OKpaCKM AOOJTXKHa 4YeTKO
pa3rpaHnymBaTb oTAelibHble YaCTW Kapa.

6.3 Kputepumn oueHKN ypoBHS 3HaHUU

PenTuHroBas oueHka 3HaHU acnMpaHTOB NPOBOAUTCS B COOTBETCTBUN C MOSTOXEHU-
eM 0 6annbHO-PENTUHIOBON CUCTEME OLUEHKM 3HaHuin oby4varwmxca B PrEOY BO IMYS.
Tekywmn KOHTPOSb BKOYAeT B cebsl MPOBEPKY CEMUHAPCKMX (MPaKTUYeCKnX) 3agaHuni u
pacyeTHbIX paboT, NPOMEXYTOYHbIA KOHTPOSb NpeanonaraeT npoBeaeHne YCTHOro onpo-
ca Mo KOHTPOSIbHbIM BOMpocam 3a4eTa.

BannbHas cTpykTypa oLeHKu

Ne Bua paboThl Hopma Makcumans+oe
Kon-so 6annos
1 MocelleHne 3aHATMIA 0Oy4vatoLLMMCS 2 6anna/2 akag. 20 6annos
yaca ayj. 3aH.
2 MpoekTHaa pabota no Teme «MeTOOONOMMNS HayKK. 0-30 6annos 30 6annos
OpraHusaumss HayyHoro Tpyaa W MNpPUHUMNbI MO-
CTpoeHnsa AauccepTaumm. HopmaTMBHO-MpaBoBOe
obecrnevyeHne MOArOTOBKM KaapoOB BbICLUEW KBanu-
domkaunmn»
3 lMpaktuyeckoe 3agaHue no Teme «llokasatenu pe- 0-20 6annos 20 6annos
3yNbTaTUBHOCTM Hay4YHOW gesatenbHocTu. lNpeseH-
Tauma n nyénvkaumsa pesynbTaToOB 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 OMCUMNMMHBI (3a4eT) U LWKana
nepesofa B 3a4ETHYI0 OTMETKY:

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

OTMeTKa Ha 3aueTe

6.4 UTOroBbIn KOHTPOSb MO AUCUUNIINHE
NToroBon oopmMOn KOHTPOSIS 3HAHUMA, YMEHUA U HaBbIKOB MO AUCUMUMNIINHE B 3 ce-
MecTpe sABngeTcqa 3a4veT. Bonpockl npegnonaraloT KOHTPOSb OOLWMX MEeTOONYECKUX 3Ha-
HUA N YMEHWI, CMOCOBHOCTb acnMpaHTOB NPOUNIIIOCTPUPOBATL UX NpuMmepamu, Kaxabin
obyyarowmmncs nmeeT NpaBo BOCMNOSb30BaTbCA NIEKUNOHHBIMW MatepuanamMmm n metogudye-
13



CKUMUA pa3pa60T|<aM|/| .

7. YHEBHO-METOAWYECKOE N UH®OPMALINOHHOE OBECIEYEHMUE
YYEBHOU ANCLUUTMITUHDI

a) OcHoBHas nuTepaTtypa

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

2. baes A. A., ieaHoB K. O., MinaToB 0. A., JleyxvH A. H. lNpnmeHeHne 00beKTHO-
OPVEHTUPOBAHHOIO NPOrpaMMmMpoBaHUS B 3agadvyax obpaboTkm curHanoB 1 n3obpaxxeHun
C arieMeHTaMMn UCKYCCTBEHHOrO MHTennekTa: ydebHoe nocobue — Bonrorpag: MNoBomkckun
Ty, 2022. - 206 c. — ISBN 978-5-8158-2275-7. — URL: https://znanium.com/
catalog/document?id=424643.

3. AngpenuukoB A. B., AHgpenudnkosa 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. nmybokoe 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 cnuctemMbl: y4ebHuk — M.: Jlabopatopus 3Ha-
Hun, 2020. — 224 c. — ISBN 978-5-00101-897-1. — URL: https://znanium.com/
catalog/document?id=365891.

6. [lataesa A. B., PaeBu4 K. B. IHTennekTyanbHble CUCTEMbI N TEXHONOINK: y4eb-
Hoe nocobune — HoBocubupck: CPY, 2018. — 144 c. — ISBN 978-5-7638-3873-2. — URL.:
https://znanium.com/catalog/document?id=342146.

7. JloHua A. Anroputmbl 06ydeHus ¢ 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.

6) JononHuTenbHas nutepartypa

1. VickycCTBEHHBIN UHTENSNEKT U KOMMNbIOTEPHOE 3peHune. PearbHble NMPOeKTbl Ha
Python, Keras n TensorFlow. Koyn Anupaa, Mexep Kasam, Cugaxa MaHgxy. MNutep, 2023.

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

3. Python. C6opHuk ynpaxHeHuin. BeegeHne B a3blk Python ¢ 3agavyamun n pele-
Huamun. CtneeHcoH bpanan. MK lMNpecc, 2021.

4. 'ny6okoe oby4deHune Ha Python. LLonne ®paHcya. Mtep, 2023.

5. BBegeHne B mawumHHoe oby4deHne ¢ nomouybio Python. PykoBoacTeo ans cneuu-
anucToB no pabote ¢ gaHHbiMn. AHapeac Mionnep, Capa 'engo. Bunesmc, 2022.

B) QNEeKTPOHHbIe pecypchbl U 6a3bl

OnncaHne MHPOPMALIMOHHbBIX PECYPCOB HEOBXOANMbIX AN OCBOEHUS ANCLUMIVHBI

Ne Appec canTta u ero onucaHue MNMepeyeHb maTepuanoB, NpeAcTaBneHHbIX Ha canTe

1. http://economicus.ru —cant WH- | NpeactaBneHa wHdOpMaumsi MO  LLUMPOKOMY CMEKTPY
CTUTYTa «OKOHOMMYECKAsl LUKO- | SKOHOMMYECKMX OUCUMNIMH: Tpydbl, Guorpadum, nopt-
nay, QKOHOMWYECKMIA nopTan PeETbl M3BECTHbIX 3KOHOMWUCTOB; MpPOgeccnoHanbHbIN
KaTarnor 9KOHOMUYeCKNX pecypcoB NHTepHeT

2. http://rucont.ru/gcollections - Hau. | CanT npegnaraeT ObICTPbIN AOCTYN K MyGrvkaumsiM Mo
undpoBon pecypc PyKoHT 9KOHOMUKE, (PUHAHCAM, MEHEMKMEHTY U MapKeTUHry

http://www.imf.org/ cant mexay- | lNpeanaraet 0630p MMPOBOW 3KOHOMUKWU, MeEXAyHa-
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Ne Appec caunTa u ero onucaHue MNMepeyeHb maTepuanoB, NpeAcTaBnNeHHbIX Ha canTe
HapOAHOro BankTHOro oHaa POAHBIX BanOTHBIX PbIHKOB, KOTUPOBKW BanoT

3. http://www.book.ru/ - W3apatens- | MNonynapHaa anekTtpoHHas 6ubnuoTeyHas cuctema
ctBo KHOPYC COBpEMEHHOM y4yebHOoM u HayyHon nutepatypbl. Co-

OTBETCTBYET (heaeparnbHbiM rocygapcTBeHHbIM obpa-
30BaTeNbHbIM CTaHAapTaMm.

4, www.znanium.com - wusgatenb- | Konnekums 9SnekTPoHHbIX BEPCUN  U3OaHUN  (KHWT,
ctB0 MHOPA-M XXypHarnosB, ctaTen 1 np.), CrpynnMpoBaHHbIX Mo Tema-

TUYECKMM W LieneBbIM NpU3HaKkam.

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

6. ObC «FOPANT» (www.biblio- | BupTyanbHasi akoHoMu4eckasi bubnuorteka
nline.ru)

7 http://www.mnr.gov.ru MWHMCTEPCTBO NPUPOLHBLIX PECYPCOB U 3KOSOru

Poccuinckon denepaunm

8 http://www.minregion.ru MWHMCTEPCTBO pernoHanbHOro passuTna Poccumnckon

denepaunn

9 http://www.mcx.ru MuHMCTEPCTBO CenbCKOro xo3sncTBa Poccumnckon

denepaunn

10 | http://www.economy.gov.ru MuHMCTEPCTBO 3KOHOMMYECKOro pasBuTus Poccun-

ckon denepauun

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

12 | http://www.rosregistr.ru depnepanbHaa cnyxba rocygapcTBeHHON perucrpa-

LK, Kagactpa v kaptorpacgun

14 | http://www.biblioclub.ru OneKTPOHHO-6MBNMoTeYHaa cuctema «YHuUBepcUTeT-

ckasi bubnnoTeka oHNamH»

15 | http:/Mww.pravo.gov.ru OduupanbHbIN MHTEPHET-NIOPTAS NPaBOBOW MHAPOPMALM

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

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

Mpun ocywectBneHMn obpasoBaTenbHOro Npouecca acnMpaHTamm 1 NpodgeccopcKo-
npenogaBaTenbCKMM COCTaBOM UCMOMb3YOTCA 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 AUCLUNMUHE
(MOAYIIO)

[Onsa maTtepuanbHO-TexHU4Yeckoro obecneveHns aucumnnuubl 1.1.7.1(P) Wckyc-
CTBEHHbIA MHTENNEKT B 00MacTn Hay4HbIX UCCNeaoBaHWn MCNONb3yoTca: ayantopum Ne
3001, 207 ¢ BbixoaoM B IHTepHET, KOMMNbIOTEPHbLIN KNacc yHMBepcuTeTa C BbIXOgoM B /H-
TEepHEeT, NEKUNOHHbIE U CEMUHAPCKME 3aHATUS NPOBOAATCSA C NPUMEHEHNEM BUAEOMNPOEK-
TOpa 1 KOMMNbIOTEPHbLIX TEXHOMOIMIU, COBPEMEHHOIO 060PYA0BaHUS.

Ana nyvyeHns OMCUUNNHBI UCNONb3YTCA BUBIMOTEYHbIN PoHA, Y4ebHaa nuTtepa-
Typa, nMmetLasacsa B HayyHoM ooHae 6GubnmnoTteke, Ha BbiNycKaloLWmMxX kKadenpax.
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MUHUCTEPCTBO CENIbCKOIO XO34ANCTBA POCCUNCKOW ®EOQEPALIUA
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 CPELACTB ANs NPOBEQEHUA MPOMEXYTOYHOWU
ATTECTAUUUN OBYYAKOLLUUXCA NO ANCUUTIIIUMHE

Anroputm paspabotku hoHaa OLLEHOYHbIX CpeacTB

1) ATTecTauMOHHbIe MaTepuarbl, KOHTPOSIbLHO-U3MepUTESbHbIE T.€. BONPOCHI, buneTsl,
TeCTbl, 3aa4u, Mo KOTOPbIM OLEHMBAETCS YPOBEHb NOArOTOBKU acnupaHTa, npu 3ToM TUno-
Bble KOHTPOSIbHbIE 3aaHusa UMK MHble MaTepuarbl, JOMKHbI ObITb HanpaBneHbl He TOMbKO
Ha OLUEHKY 3HaHWU, HO U Ha OLEHKY YMEHWI, HaBbIKOB U (MNN) OnbiTa AeATENBbHOCTH:

- mMaTepuanbl, yCTaHaBnNuBawLWue coaep)XaHne N NopsigoK NpoBEOEHUST MPOMEXY-
TOYHbIX aTTecTauni (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 TEMbI CaMOCTOATENBHON paboTbl U TPebOoBaHMS K UX BbINOSTHEHUIO 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 TutynbHOM nucte cTta-
BUTCA nognucb npopektopa, ®OC clumBaeTca MU CKPeNnseTcs nevaTtbio Ha nocneaHen
CTpaHuLeE U XpaHUTCA B OTAeNe JOKTOPaHTYypbl U acrnvpaHTypbl.
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