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1. PaspabotaHa Ha kadegpe «Bbiclien matemMaTukm, OU3NKM U MHEDOPMATUKNY
®Irb0OY BO «['Y3» B COOTBETCTBUM CO CrieayroLLMMNU HOPMATUBHBIMU JOKYMEHTaMMU:

— ®efepanbHble rocygapcTBeHHble TPeboBaHUA K CTPYKTYpe MporpaMm noaroToBKM
Hay4YHbIX U Hay4YHO-NeJarorn4eckux Kagpos B acrnvpaHType (agbloHKTYpe), YCIOBUAM UX
peanusauumn, Cpokam OCBOEHUSA 3TUX MPOrpamMM C Y4eTOM pasfivyHbiX oopM oby4veHus,
obpasoBaTesfibHbIX TEXHOSIOrMM 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 HAY4YHO-Nedarormyecknx Kagpos B acnupaH-
Type (agbloHKTYpe), yTBepXaeHHoe noctaHosneHnem lNpasutensctea Poccunckon dene-
pauun ot 30.11.2021 r. Ne 2122.

2. PaccmoTtpeHa Ha 3acepaHun kadpenpbl «Bbiclwien matemaTuku, OU3NKN U UH-
dopmatukmny oT «07» anpena 2025 r., npoTokosi Ne6.

3. PaspaboTunku paboyen nporpammbl. KaHOMAAT Nefarormyecknx Hayk, AOUeHT
kacpegpbl BMOu C.M. CanoBs; kaHgmaaT um3nko-MaTemMaTUYeCKMX HayK, OOLUEHT kadea-
pbl BM®u A.B. MokpsikoB; cTapumin npenogasartenb kacdeapsl BMdul B.B. JlobaHuoB,
accucteHT Kadegpsl BMOul I A. PyayeHko

PykoBoauTenb nporpamMmmbl acnupaHTypbl;_3as. kag. 3emneycmpoulcmea, akadeMuk,
0.3.H., npogh. C.H Bosikos .

Moanucek 7 % § ey «23» anpens 2025 .

3am  pykosodumensa  npoespaMMmbl  acrnupaHmypbi____0.3.H., npodeccop Kad.
YnpaBneHug semernbHbIMU pecypcamMu U oobekTamu HeasukmmocTy A.A. MypalieBa

MNoanuck «23» anpensa 2025r.

3am pykoeoOumens npoepaMmbl acriupaHmypbi_f.3.H., npodeccop kag. 3emaeycmpou-
cmea E.B. YepkalunHa,

MNoanuck «23» anpena 2025.
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1. OBLUME NMONOXEHUA

1.1. MecTo AMcUMNNNHLI B CTPYKType nporpamMmmMmbl aCninpaHTypbl

OucumnnuHa 1.1.7.1 VIcKyCCTBEHHbIN MHTENNEKT B 0611acTh Hay4HbIX UccnegoBaHun
npegcrasnseTr cobon ancumMnnnHy no Bblbopy obpasoBaTeNbHOrO KOMMOHEHTA, B COOT-
BETCTBUM C peanu3aunen degepanbHblX rocygapcTBeHHbIX TpebosaHun (PIT) no Hayu-
HoW cneumansHocTn 5.2.3 PernoHanbHasa U oTpacrneBasd 3KOHOMWKA, nporpammMmon, y4eb-
HbIM M1aHOM, (POPMUPYIOLLYIO KOHKPETHbIE TeopeTUdeckme 3HaHUA U YMEHUs, npakTunde-
CKMe HaBblK1 OS5 yCNELWHOW NOArOTOBKN ANccepTauum U caavm KaHgMaaTCKoro ak3aMmeHa
no crneunanbHon gucumnnuHe 5.2.3 PernoHansHasa n otpacneBas 3KOHOMUKA.

lMpenogaBaHue Kypca ocyllecTBnsieTca B oopMe NeKUUn, NPpakTUY4EeCKNX 3aHATUN U
camoctodaTenbHon paboTbl. OucumnnunHa 1.1.7.1 WVICKyCCTBEHHbIM WHTENNEKT B obnacTtu
Hay4HbIX nccnegoBaHu obecnevnBaeT MMPOBO33PEHYECKYIO OCHOBY OyayLlero y4eHoro,
NOMNYECKY0 B3aUMOCBSA3b MeXay ObOLeHayyYHbIMU M NPOdEeCCUOHanNbHbIMU y4eOHbIMU
ANCUUNNIMHaMKN, OPUEHTUPOBAHA Ha WHTErpauuio ¢ gucuunianHamuv npegmeTHOW noaro-
TOBKM acnupaHTa, OCMbICrieHne noTpebHocTen (hOPMUPOBaHUS yHUBEPCarnbHbIX, oOLe-
npodeccuoHanbHbIX M NpodeccMoHanbHbIX HaBbIKOB B npouecce o0bydeHnda. Kypc
HanpaBrieH Ha U3y4YeHne MeToaoB, UCMNOSb3yEMbIX B HAYYHOM UCCReaoBaHUM MaTepuanb-
HOro MUpa WM 3BOSIOLMN MaTepun, (GOpMUPOBAHME LIENTOCTHOMO €CTEeCTBEHHOHAYYHOro
npegcraBneHnst o6 okpyxawuwem Hac matepuanbHoM mupe. CoaepkaHue AUCUMMMNHBI
TECHO CBSI3aHO C Hay4YHO-UccrneaoBaTenbCkon paboTon acnmpaHToB.

OucumnnuHa 1.1.7.1 VICKyCCTBEHHbIN MHTENNEKT B 0651aCTN HayYHbIX UCCreaoBaHUN
sABNsieTca Heobxo4MMON OCHOBOW ANis nocrnegyowero opMmMpoBaHnSa Hay4YHbIX Uccneao-
BaHUW NO Teme guccepTaumn, METOAMKA U3MOXEHUS pe3ynbTaToB Hay4vHbIX UccrnenoBa-
HUK. Jlornyeckn, cogepXxaTtenibHO U MeTOAMYECKN AucuMnnnHa 6asnpyeTcs Ha 3HaHUSX,
chopmMmpoBaHHbIX Y 0By4valoLmMxcs No nporpamMmme Bbiclero obpasoBaHus (cneunanuTer,
mMarucTpaTtypa).

Ha ocHoBe wu3yyeHus gucumnnuHbl 1.1.7.1 VICKyCCTBEHHbLIM WHTENNEKT B obnacTtu
Hay4YHbIX UCCNefoBaHUN U CaMOCTOATESNbHON paboTbl OOy4YaloWNNCS AOSMKEH MOSYyYUTb
COBpPEMEHHOE NpeacTaBfieHne O LLEeNOCTHOM eCTECTBEHHOHAYYHOW KapTMHE MaTepuarnbHO-
ro Mumpa, oBnageTb YMEHUAMU U HaBblKaMy MPUMEHEHUS METOO0MOMMN, METOAMK U Npue-
MOB OpraHusauuu npu NPoBeAEHNN HAyYHOro UCCreaoBaHUS.

OucumnnnuHa 1.1.7.1 VICKyCCTBEHHbIN MHTENNEKT B 06nacT Hay4HbIX UCCreaoBaHUN
paspabotaHa B COOTBETCTBMM C TpeboBaHuaMM nonoxeHus «llopsagok paspaboTkm npo-
rpaMmm noaroTOBKW HayYHbIX M Hay4YHO-MeAarorm4ecknx KagpoB B acnvpaHTypey, yTB. Pe-
lweHnem YyeHoro coeta ®Irb0OY BO Y3 o1 30.03.2022 r. npoTtokon Ne8.

1.2. Llenu n 3apaum ocBOeHNA AUCLUUNIINHBI
1.2.1. Uenu:

Llenbto ocBoeHnsa aucumnnuHbl 1.1.7.1 NCKyCCTBEHHbIA MHTENNEKT B 06nacTu Hay4-
HbIX MCCNneaoBaHU ABNSETCs PhopMMpPOBaHME LENOCTHONO NpeacTaBfeHNs O COBPEMEH-
HOM COCTOSIHUN TEOPUU N NPAKTUKN NOCTPOEHUSA UHTENMEKTyamNbHbIX CUCTEM Pa3fM4yHOIo
Ha3Ha4YeHus1, oBrageHne CTygeHTaMmm OCHOBHbIMU METO4aMUN TEOPUMN UHTENNEKTYarNbHbIX
cucTeM, NpuobpeTeHne HaBbLIKOB MO UCMOSb30BaHMIO UHTENMEKTyalnbHbIX CUCTEM, U3y4e-
HME OCHOBHbIX METOAO0B NpeAcTaBNeHNsa 3HaHUM N MOOENNPOBAHNA PACCY>XOEHUN.



1.2.2. 3adayu:

- OBnageTb 3HAHMAMM M HaBblkaMu B 0651aCTU MCKYCCTBEHHOTO MHTENNEKTA;

- OCBOUTb OCHOBHbIE MEeTObl TEOPUM NHTESNEKTYalbHbIX CUCTEM;

- HAy4YNTbCA OPUEHTUPOBATLCA B PasfnyHbIX TUNax NPUKIagHbIX CUCTEM, OCHOBaH-
HbIX Ha CUCTEMaX UCKYCCTBEHHOIo MHTENSIEKTa;

- Hay4YnTbCHA OPUEHTMPOBATLCS B PasfiMyHbIX MeToAdax npeactaBneHns gaHHbIX Ang
NPUMEHEHNSA 3HAHUW B CUCTEMAX UCKYCCTBEHHOIO MHTESNEKTa;

- yMeTb BblbupaTb Mogenb NPUMEHEHNS 3HAHUN B CUCTEMAX UCKYCCTBEHHOIO UHTES-
neKkTa;

- NOSTYYMTb HaBbIKN NporpaMMmnpoBaHus Ha a3bike Python;

- MONYYUTb HaBbIKN UCNOMb30BaHUs NPodurbHbIX BnbnmoTtek a3bika Python gns co-
34aHUA U 00y4YeHNS HENPOHHBIX CETEN.

2 MECTO AUCLUIMIIMHbI B CTPYKTYPE NPOIrPAMMbI ACINTUPAHTYPbI

Oucumnnuua 2.1.7.1 UckyccmeeHHbIU uHmersnekm 8 obracmu Hay4YHbIX uccriedosa-
HuU - oTHocuTca K OBpasoBaTenbHOMY KOMMNOHEHTY (1.1.7.@aKyribmamugHbele ducyuniu-
HbI)

[vcumnnnuHa usyyaeTcst B_2-M cemecTpe, obLas TpyaoemkocTb 2 3.e. (72 yaca).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCUUMIIUHDbI

3.1TpeboBaHusA K pesaynbTaTaM OCBOEHUS AUCLIUNSINHBI
B pesynbtate nsyyeHus aucumninHbl 06y4aroLwmnca OOMmKeH:
3Hamb:

- MaTemMaTU4eCcKne OCHOBbI CUCTEM UCKYCCTBEHHOIO MHTESNEKTa;
- OCHOBHbIE TUMbl 3a4ay, pellaeMblX C UCNOSIb30BaHUEM CUCTEM UCKYCCTBEHHOIO WH-
TennekTa,;
- TUMNbl CUCTEM MALUNMHHOTO OBy4YeHus;
- BUAbI Knaccugukaumn, krnaccudgukaTopsl;
- MoJenv knaccudgukaumm;
- MeToAbl Knactepusauuu;
- TUMNbl HEMPOHHBIX CETEN N UX OTNIMYUTENBHbIE OCOBEHHOCTY;
NonynspHble apXUTEKTYPbl HEMPOHHbLIX CETEN, CBEPTOYHbLIE HENPOHHbIE CETH;
MeXxaHn3Mbl 00y4YEHNA HEMPOHHLIX CETEN;
MEeXaHN3Mbl NOCTPOEHUSI HEMPOHHLIX CETEN ANA aHanM3a n3obpaxxeHun;
MeXaHW3Mbl NOCTPOEHUS HEMPOHHbIX CeTen ANa aHannsa TEeKCTOB.
Yvemb:
- ycTaHaBnuBaTb Python 1 ero nakeTbl C MOMOLLbIO NAKETHOrO MeHeaXepa;
- pabortatb ¢ 6a3oBbLIMM TUNAMK AaHHbIX A3blka Py-thon, dannamu, onepaumoHHON
cucTemon n ubnmotekamm, HeOGXOANMBIMU A5 UCMONBb30BAHUA HEMPOHHbIX CETEN;
- ucnonb3oBatb GubnMoTekn Python ons pele-Hua npuknagHblx 3agay;
- NPOBOAUTbL NEPBUYHbBIN aHanM3 UCXOAHbIX AaHHbIX HA NpeaMeT NPUMEHMMOCTU K 3a-
Jade TexHonornnm NA;
- UICNONb30BaTb anropmuTMbl Knaccudukaumm, Knactepusaunum aHHbIX Ha NPaKTUKE;
-onpeaenaTb Hambonee NOAXOAALLMI anropuUTM ANS peLleHns NOCTaBeHHON 3adayu;
- pelwwaTtb ONTMMM3aUMOHHbIE 3ad4aun 1 noabupaTtb rmnepnapaMmeTpbl C NOMOLLbIO Me-
TOAOB ONTUMMU3aLNN;



- UCNONb30BaTb HEMPOHHbIE CeTU Ansi 06paboTKN TEKCTOBbLIX M306paXKe HUIA;

- UCMONb30BaTb HEMPOHHbIE CeTU Anst 06paboTkM rpadnHecKknx N3obpakeHui;

- IPUMEHNATb UHTENNEKTYanbHble CUCTEMbI B NPOGECCUOHANbHON AEATENBHOCTY;

- BblAensTb 3a4ayn B NpodeccUoHanbHoM OesTenbHOCTU AN PelleHnst Ux ¢ nomo-

Wb UHTENTIEKTYallbHbIX CUCTEM.

4. COOEPXAHUE U CTPYKTYPA YYEBEHOU OAUCLUMIIUHDI

4.1 O6bEéM guCUMNIINHBI MO BUAaM y4eOHbIX 3aHATUN (B Yacax)

OYHas oopma obyyeHus

Bupa yye6HoMn paboThl

TpyAoeMKoCTb AUCUUNITUHDI

Bcero yacos

B Tom uncne no cemectpam

CemecTtp cemecTp

AyauTopHble 3aHATUA (BCero)

B Tom umcne: | Jlekuun (11) 8 8
CemuHapckue 3aHaTtus (C) - -
Mpaktnyeckune 3anatuna (M3) 4 10
JTabopaTtopHble paboTel (J1P) 6 -

CamocTtosiTenbHass  pabota  acnupaHTa

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

CPCsB PacueTHo-rpacmyeckne pabo-

Cewmectpe: |Tbl (PIP) ) }
Pedepat (PE®D) - -
Opyrne Bugbl camocTosiTenb-

HoW paboThbl ) .

CPCsB MogroToBka K NPOMEXYTOYHOM

ceccuo atTectaumm (KOHTponb) / atTe- - -
cTauus

Bug npomexyTouyHOM atrecTaumum (dK3ameH,

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

O6wan TpyaoeMKoCTb, 4ac. 72 72

O6wan Tpya0eMKOCTb, 3a4eTHble eANHULbI 2 2

4.2 Pazpgenbl QUCUUNNUHBLI U BUAbI 3aHATUA NO pa3genam y4e6HOW AUCUUNIIUHDI

AN 04HON POPMbl 0BYyYEHUS

TpyAaoeMKoCcTb AUCLMUMIIUHBI NO

HasBaHus
Pasaenos AMCLUMNANHLI Buaam 3aHsTuii (paboT) Bcero
n C ne NP | CPC | koHTponb 4acos
1 2 3 4 5 6 7 8
Tema 1. Maremaruueckuii
TUKOe3 Mo 3JeMEeHTaM Teo-
pUU  BEPOSATHOCTH, JIMHEH- 2 6 8
HOUM anreOppl U MaTeMaTu-
YECKOT'0 aHAJIN3A.




prﬂoeMKOCTb ANcUumniinHbl No

Ha3BaHus
pasaenos ANCUUNUHLI Bupam 3aHAaTun (pabor) Bcero
n C nP NP | CPC | KkoHTponb 4acos

1 2 3 4 5 6 7 8
Tema 2. OcHOBHBIE 3aJa4H
CUCTEM HUCKYCCTBEHHOT'O 2 6 8
HUHTCJIJICKTA.
Tema 3. OOmme MeTOMIBI 5 5 5 10
KITAaCCH(UKAIUH.
Tema 4. baiiecoBckuii Kiac-
cupuKaTOp M peuaroIue 2 2 6 10
JIEPEBBSL.
Tema 5. JIuneinsie mMojenu 5 6 8
MAIlTMHHOTO 00YYeHHSI.
Tema 6. Metoap! knacrepu- 5 5 8
3aI1H.
Tema 7. HeiipoHHbie ceTH. 2 18 20
MoaroToBka K NPOMEXYTOY-
HOWM aTTecTaumm (KOH-
Tpornb)/aTTectauns
Bcero yacos: 8 - 10 54 - 72

4.3 CodepxxaHue y4ebHOU ucyuniuHbl

4.3.1 Temamuy4eckul nnaH nekyuu

HaumeHoBaHue
TeMbl AUCUMNNUHBI CopepxxaHue paspgena, TeMbl
pasgenoB
Nekumsi 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 pelueHns. PacnpegeneHuns u Bbli-
pUn BEPOATHOCTMU. Oopkun. XapakTepUCTUKN CryYarHOW BENNYUHBI.
OcCHOBHblE 3a4a4M CUCTEM UCKYCCTBEHHOrO WHTEen-
OcCHOBHble 3agjayu cu-
n nekta. Knaccudpmkaums, knacrepusaums, perpec-
ekuuns 2. CTEM  WNCKYCCTBEHHOIO .
cud. Tunbl MaWKMHHOTO 00y4veHus: ¢ yuntenem, 6es
WHTEeNneKTa.
yyumTens.
[Byknaccoeas (bMHapHas) 1 MHOrOKaccoBas Knac-
cudomkauma. buHapHbIM KnaccugukaTtop Kak COBO-
KYMHOCTb pelwlatowen dyHkumm n nopora. Pewato-
was PyHKUUSA Kak rvnepnoBepxHOCTb B MpPOCTpaH-
CcTBe npu3HakoB. 3agada oby4veHusi knaccndukaTo-
Obwmne meToabl Knac-
Nekuus 3. cncrKaLmM pa, obyyatowiasn Beibopka. NMpocTpaHCTBO NPM3HAKOB
' 06BHEKTOB M NPOCTPAHCTBO NapameTpoB Knaccudm-
katopa. Anroputm k-6nwkanwmx cocegen (KNN).
Mepbl OUeHKM Knaccudukaumm: NosiHoTa, TOYHOCTb,
owmnbku nepBoro un BToporo poaa, F1, AUC. Kpusble
ROC un DET.
Bbanecosckmin  knaccu- | HamBHbin GanecoBckui knaccudpumkatop. NMapameT-
Nekuus 4. dukaTop M pellalolme | pudeckaa knaccudukauma B nNpeanosioXeHnun MHo-

AepeBbsi.

rOMEpPHOro HOPMarnbHOro pacnpedeneHns 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 ma-
LUMHHOIO 0Bby4eHus.

JInHerHble Mogenu knaccudukaumn. Pasgenstowlas
rmnepnnockocTtb. MeToa rnaBHbIX KOMMOHEHT. [Ouc-
KpUMMHAHT ®uwepa. MeTon OMOPHLIX BEKTOPOB.
ALanTUBHbIA NIMHENHBIM CYyMMAaTOp, Kak JMHENHbIN
knaccudukatop U mMogenb HenpoHa. [lepuenTpoH
PoseHbnaTtTa. MHorocnonHbie NOSTHOCBSA3HLIE
HelpoHHble ceTn. ObyveHne meTogom obpaTHOro
pacnpoCTpaHeHNs OLLIMOKMU.

4.3.2 TeMmaTU4eCKUM NJIaH NPaKTUYECKUX 3aHATUN

HanmeHoBaHue
pasgenos

TeMbl AUCLUMNNUHBI

CopepxaHue pasgena, TeMbl

3HakoMcTBO € 6a30BbIMW TMNAMW OAHHBLIX U OCHOB-
HbIMW  YNPaBRSOWNMA  NOCNef0oBaTENbHOCTAMMN.
Pabota ¢ ¢yHkunamm. Pabota ¢ maccuBamm u

Beepoenve B Python. | Habopamn. YnpaBneHne maccuBamu gaHHbiX. Brnb-
MaccuBbl 1 cpesbl. | nnoteka Numpy. Pabota co cTtpokamu, TEKCTOM W
1 Ctpokn, cannbl n cno- | annamm. PaboTta co cnoBapsMun U MHOXECTBaMM.
Bapu. AHanns n Busya- | bubnunoteka gnga paboTtbl ¢ hannamm 1 onepaumoH-
nu-3auus AaHHbIX. Hown cucTemon. Pandas n metogbl paboThbl ¢ Tabnu-
uamu B Python. Matplotlib, Plotly n Bmusyanunsauus
AaHHbIX. [MpoBedeHve NepBUYHOrO aHanusa AaH-
HbIX.
Knaccudukaums Ha ocHoBe meToaa k-cpegnux. lo-
Knaccudumkauua cpega- cpuaul o A PeA
CTpOeHne n obyyeHne NUHeNHbIX Modenen MalunH-
2 cteamu Python. Tlep-
Horo oby4eHus. MpumeHeHne NpounbHbIX GUbnmo-
CENnTPOH.
Tek.
Knaccndumkaumsa nsobpaxeHuii Ha OCHOBE CBEPTOY-
PacnosHaBaHne  1306- 2 y
- HbIX HEMPOHHbIX ceTen. [pumeHeHne NPoUbHbBIX
paxeHun. WHTennekTy-
3 6nbnunotek. Pabota c TekCtamm M NX BEKTOPHbLIMU
anbHas obpaboTka Tek-
cra npeacTaBneHnamMn  TekcTtoB. [lpumeHeHve npo-
' PUnbHbIX BUGNNOTEK.
NHTennekTyanbHble Ccu- | 3HAKOMCTBO C LUMPOKUM CMEKTPOM cucTtem, obecne-
CTeMbl B 00OpasoBaHWW. | YMBAKOLINX MHTENNEKTyamnbHbIN NOUCK U 0B6paboTKy
4 Cuctembl knaccuduka- | MHpopmMauun. 3HAKOMCTBO C COBPEMEHHBLIMU CU-
UMM 1 Knactepusauuun | cTemamu ynpaBfeHns OaHHbIMW CO BCTPOEHHbIMU
OaHHbIX. MexaHu3mMamu Knaccmgukaumm n Busyanmsaumu.
WHTennekTyanbHble cu- | N3ydeHne nHTennekTyanbHbIX CUCTEM-NMOMOLLHMKOB
5 CcTeMbl B npodeccuo- | B npodeccmoHanbHOW AOeATeNlbHOCTU  COrfnacHoO

HarbHON OEATESIbHOCTHU.

npocunto oby4arLMXCA.

4.3.3 TeMmaTU4eCKMNM NJIaH CaMOCTOATENIbHOW paboThbl
O6wmin o6bem camocToATeNbHOM paboTbl 0Oy4YaoLWMXca (acnMpaHToB) MO MOAYIO

BKIIOYAET ayaAMTOPHYI0 U BHEayAUTOPHYH CaMOCTOSATENbHY paboTy B TedyeHune 3-ro ce-
mecTpa. AyautopHasi camocTosiTenbHas paboTa ocyliecTensieTcs B popme cobecenoBa-
HUS, @ TaKKe B NPOLECCE BbIMNOIHEHNS Hay4YHbIX pedepaToB C NPeACTaBNEHMEM NPe3eH-
Tauui ana obcyxaeHusl, BHeayauMTopHas camocTosiTenbHasi paboTta ocyLecTBnsieTcs B




cneayruwmnx cbopmax: n3ydyeHund nnutepartypbl, SMNUPUYHECKNX OaHHbIX MO I'Iy6J'II/IKaLI,I/IFIM n
KOHKPEeTHbIX CMTyaLlMVI N3 MPaKTUKMN KopnopatnBHOro MEHeA>KMeHTa B pOCCVIIZCKVIX KOMna-
HUAX, NoAroToBkKke pecbepaTOB 1M OoKnagos, pa60Ta C nNekKuymnoHHbIM mMatepumasniomMm, camo-
CTOATESJIbHOE U3YyHEeHUE OTAESIbHbIX TEM MOAYIIA ANCUUNITIAHBLI; MOUCK U 0630p nnTeparTtypbl
N 3JTIEKTPOHHbIX NCTOYHUKOB.

CamocTtoaTenbHas pa60Ta, nX cogepxxaHune n obbem B yacax

Nen/ Ne 1 HanmeHOBaHUue pasgena Buabl camocTofATeNnbHOM paboThbl
n ONCLUUNSUHbI
obsa3aTtenbHbIe AonoJIHUTelnbHbIE

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

MEHTaM TeOpUN BEPOSATHOCTU, NIMHENHON an- 6

redpbl 1 MaTEMaTMYECKOro aHanmaa.
2 |Tema 2. OcHOBHble 3a@ayn CUCTEM WUCKYC- 5

CTBEHHOrO UHTENNEKTA.
3 Tema 3. Obwue meToabl Knaccndukaumn. 6
4 | Tema 4. banecoBckumn knaccudukaTop n pe- 6

LarLme gepesbs.
5 |Tema 5. JIuHerHble MOAENN MALLMHHOIO 00Y- 6

YeHus.
6

Tema 6. MeToabl kKnactepusauymn. 6
7 .

Tema 7. HeMpoHHbIE ceTw. 18

Bcero vyacoB 54 -

Kputepwun oueHkun CPC:

— 06bem npopaboTaHHOro Mmatepmasna B COOTBETCTBUN C 3aaHUEM;

— CTeneHb MWCMONMHUTENbHOCTN (NPOpaboTaHHOCTbL BCEX acnekToB 3ajaHus,
ochopmrieHe MaTepmana B COOTBETCTBUM C TpeboBaHMs MU, COBNOAEHNE YCTAHOBMEHHbIX
CPOKOB npeacTaBneHnsa paboTbl Ha NPOBEPKY U T.M.);

— CTEeneHb CaMOCTOSTENbHOCTM, TBOPYECKON aKTUBHOCTWU, MHULMATUBHOCTU acnu-
PaHTOB, HaNM4ne 3NEMEHTOB HOBM3HbI B MPOLECCE BbIMOSTHEHNST 3a0aHNN;

— KayecTBO OCBOEHMS1 y4ebOHOro martepuana (ymMeHue acnupaHta WUCMnosnb3oBaTb
TEOPETMYECKNE 3HAHMA MPU BbINOMIHEHMN MPAKTUYECKUX 3adad, 0OOCHOBAHHOCTb U 4YeT-
KOCTb U3MNOXEHMSA N3y4YEeHHOro Matepmana v 1.4.).

5 OBPA3OBATEJIbHbIE TEXHOJIOI'UN

B cooTtBeTcTBMM C TpeboBaHuamm PI'T peanusauyms npouecca obyyeHus no gucum-
nnuHe 2.1.7.1 UckyccmeeHHbIlU uHmesnnekm 8 obriacmu Hay4YHbIX uccriedoeaHuli npegny-
cMmaTpmBaeT UCMonb3oBaHWe B y4ebBHOM npouecce akTUBHbIX U MHTEPaKTUBHbLIX HOPM
NpoBeAeHNS 3aHATUIN B COYETaHMM C BHEAQyAUTOPHON paboTon ¢ Lenblo (hopMUPOBaHUS U




pas3BUTUS NPOECCMOHarNbHbIX HABbIKOB 0By4YatoLLmMXcs.

Mpn npenogaBanun aucumnnuuel 2.1.7.1 MickyccmeeHHbIU uHmersnekm 8 obracmu
Hay4HbIX uccriedosaHuli NCNONb3YITCA MHHOBALMOHHbIE TexHonormm (NnpobnemHas nex-
umns, NPUMEHEHNE MyNbTUMEAUNHOIO NPOEKTopa, «MO3roBOM LUTYPM», pa3bopbl KOHKpeT-
HbIX CUTyaLWin, Kenc-ctaguu

6 OLUEHOYHbIE CPEACTBA AJ1A TEKYLWEINO KOHTPOJIA YCINEBAEMOCTMU,
NMPOMEXYTOYHOW ATTECTALIUM NO UTOFAM OCBOEHUA OUCLUUNITUHBI U
YYEBHO-METOQWYECKOE OBECNEYEHUE CAMOCTOATENBbHOWU PABOTbI
ACIUPAHTOB

OnucaHue nokasaTenen n KpUTepueB OLEeHUBaAHUS 3HaHWUWA, YMEHUIN U HaBbIKOB Ha
pasnuMyHbIX 3Tanax wux GOPMUPOBAHMUS, OMNUCAHWE LKan OueHUBaHWUSA, TUMNOBbIE
KOHTPONbHbIE 3adaHus WNU WHble MaTepuanbl, HeobxoAuMblie ANS OLEHKM 3HaHUW,
YMEHWUN, HaBbIKOB, XapaKTepU3yoLWmMX aTanbl (OpMMPOBaHNA UX (POPMUPOBAHMS, a Takke
MeToauveckue maTtepuansl, onpegenstowmne npouenypbl OUeHMBaHUS 3HAHUA, YMEHUN N
HaBbIKOB OTpaXeHbl B poHae oueHouHbix cpeacte (POC) no aucumnnumHe 2.1.7.1
UckycemeeHHbIU uHmesnnekm e obsiacmu Hay4YHbix uccriedogaHud.

6.1 TeKywWwmin KOHTPOSb

B kayecTBe OLEHOYHbIX CPeacTB AN TEKyLlero KOHTPOMsA ycrneBaeMoCcTu U Ans
NPOMEXYTOYHOW aTTecTaumm ucnonb3yeTcs 6annbHO-pPeENTUHIOBAs CUCTEMA OLEHKU 3Ha-
HUM obyyarowmxcs. Tekywmin KOHTPOSib 3a ayguTOPHOM M CaMOCTOATENbHOW pabdoToun
oOy4aeMbIX OCYLLECTBMASETCA BO BpeMSA NPOBEAEHMS 3aHATUA MOCPEeACTBOM YCTHOrO
onpoca no uMToramMm BbIMOSMIHEHUSA 3a4aHUN, a TakkKe MPOBEPKN OTYETHbIX paboT. Kaxabin
BuUA, paboT, BKoYasa noceLieHne NeKUMOHHbIX 3aHATUI, OLleHNBaAeTCa onpeaeneHHbIM Ko-
nnyecteom 6annos.

6.2. [pomMeXXyTOUYHbIN KOHTPOJb

MpOMEXYTOYHBIN KOHTPOSb OCYLLECTBASETCHA NOCME YCNELLHOro NpoxoxaeHus obyya-
OLLIMMMCA TEKYLLIEro KOHTPOMs B B1AE 3adeTa. [1na npoMexXyTOYHOM aTTecTaumnm acnmpaHTa
no AMCLMNAMHE Takke UCNosnb3yeTcsa GannbHO-peNTUHIOBasa CUMCTEMA OLLEHKM 3HaHWN.

MpOMEXYTOYHBIN KOHTPOSb NPEAYCMOTPEH Y4ebHbIM NNaHoM: 3a4Yem.

6.2.1 3apaHuAa onNA CaMOKOHTpons

TunoBble 3apaHuA:

1. PeannsoBaTtb nporpammy c ykasaHHbIMU OYHKLNAMM:

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

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

3NM3=7+9+11



4"3 =13 +15+ 17+ 19
d. Ans nepegaHHoro 4Ycra onpeanenntb ero 4Ycrno nepecrtaHoBOK.
e. Ons nepegaHHbIX Yncen kun onpegenunTtb YNcrio pasmel.u,eHMﬁ k anemeHTOB 13

f. Ana nepegaHHbIX Yncen k u n onpegenntb YNCNOo codeTaHun K aneMeHToB K3 n.

2. PaboTa c TekcTtom:

a. Ha Bxog (pyHKUMM NPUHUMAIOTCS TEKCTOBBLIM (hans n cnoBapb. B kaxgown cTpoke
harna npoBepsieTCs Kaxgoe CrioBO Ha BXOXAEHWe B crioBapb. Ecnu cnoso B crioBape oT-
CYTCTBYET, TO Ha KOHCOJSb nevataeTcs: HOMep CTPOKM - CTpOKa, KOTopas paspbiBaeTcs Ha
HeoOHapy>XeHHOM CoBe, Ha crneaylLen CTpoke OHa NpoAosrKaeTca nocne AByx Tabyns-
umMn. Tak HY)XKHO BbIBOAUTb COOBLLEHMS ANS KaX40ro nNponyLeHHoro crnoea.

b. B nporpamme 3agaHo aBsa dhanna. Bxogawwmn ann nmeet cTpokm Buga '‘aop b
=r', rge a n b - uenble yicna B cMCTeEMe CHUCINEHUSI C HEM3BECTHLIM OCHOBAHWEM OT 2 0
36; op - BuHapHas onepauus (+, -, *, /, I/, %, **); r - - OTBET NO AAHHOMY NpUMepY; pa3ae-
AUTEnNuU Mexagy 4Yvicramm U onepaumsamu U nepeq nepBbiM YUCAOM MOryT ObiTb 060K
AJIMHbI, U CO-CTOATb M3 MPOU3BOSLHONO KonmyecTBa npobenos n tabynaumn. B ncxoas-
lwem dpanne HYXHO NS KaXgoro M3 npMMepoB HanWTW OCHOBaHWE, ANs KOTOPOro npumep
npasuneH. Ecnn Takoro HanTn He yaanock, TO COOOLWMTL 06 3TOM.

c. Hanucatb Tpy pyHKUNM COPTUPOBKN hannoB B yka3aHHOM KaTanore:

a) N0 UMEHN;

©) no pasmepy;

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

MpeoycmoTpeTb Heobs3aTenbHbIN MapameTp - HanpaBneHue copTupoBku. [1o
YMOJS4aHM0: BO3pacTaroLas cCopTMpOoBKa.

6.2.2 NMpumepHbIe BONPOCHI K 3a4eTy

1. OcHOBHblE 3ala4M CUCTEM UCKYCCTBEHHOro MHTennekra. Knaccudwukaums, kna-
cTepusaums, perpeccus.

2. Tvinbl MawWwWnHHOro oby4eHus: ¢ yuntenem, 6es yuntens,

3. [ByknaccoBas (buHapHas) n MHoroknaccoas Krnaccmdukaums.

4. BuHapHbIN KNaccudguKkaTop Kak COBOKYNHOCTb peLuatoLllen oyHKLMN 1 nopora.

5. Pewatowas yHKLMS Kak runepnoBepxXHOCTb B NPOCTPaAHCTBE NPU3HAaKOB.

6. 3agaya oby4eHuna knaccudgukaTopa, ody4arolasa Belbopka.

7. MNMpocTpaHCTBO NpU3HaAKoB OOBHEKTOB M MPOCTPAHCTBO NapamMeTpoB Knaccuduka-
Topa.

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

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

10. HaunBHbIn GarecoBCcKnin KnaccugukaTop.

11. MapameTpuyeckasa Krnaccudukauma B NpeanosioKEHUN MHOTOMEPHOro Hop-
MarbHOro pacnpegeneHns npu3HaKkos.

12. ANropnTmbl, OCHOBAHHbIE HA NPUMEHEHUN peLLaoLLnX 4EePEBLEB.

13. Kputepuu pasgenenus yana: tHOOPMaLNOHHbIN BbINTPbILL.

14. AHcambnu peluarLwmx 4epeBbEB: CryYanHbl Nnec, rpagueHTHbIA Oy-CTUHT

15. MeToq rnaBHbIX KOMMNOHEHT.

16. AnckpuMmmnHaHT duwepa.

17. MeTof OnopHbIX BEKTOPOB.

18. AQanTuBHbLIN NIMHENHBIA CyMMaTOp, Kak NMMHENHbIN KnaccudukaTop n moaernb
HeunpoHa.



19. MNepuenTtpoH Po3eHbnaTTa.

20. MHorocrnouHble MOMHOCBA3HbIE HENPOHHbIE CETU.

21. Oby4yeHme meToaom obpaTHOro pacnpoCcTpaHeHNst OLINGOKN.

22. Metopa k-means.

23. Nepapxunyeckas arnomepaTuBHas knactepmsauus.

24. KapTbl KoxoHeHa.

25. CtoxacTtudeckoe BrnioxeHue cocenen (t-SNE).

26. Mepbl OLEHKM KnacTepusauuu.

27. [eHeTn4ecKkun anropuTm.

28. Npobnema 3aTyxaHusa rpagmeHTa: CKBO3HOe coeanHeHue (skip connection).

29. Apxutektypa ResNet.

30. lMNMpobnema 60nbLWOro Yncna napamMeTpoB MOSIHOCBA3HbLIX ceTen AN BXOAOB
OonbLION pa3MepHOCTH (M300PaKEHUN).

31. Cnow CBEPTKW, MNYNUHra, HENMMHENHOCTHN.

32. CoyeTaHme CBEPTOYHON M MNOSTHOCBSA3HOM CETEN.

33. JlaTeHTHOe NpoCTpaHCTBO, aMbeaauHTr.

34. ApxutekTypa U-Net.

35. MNonynsipHble apXMTEKTYPbl CBEPTOYHLIX HEMPOHHBIX ceTen: AlexNet.

36. [NonynsapHble apXUTEKTYPbl CBEPTOYHbLIX HEMPOHHBLIX ceTen: VGG

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

38. 3apgaya nopoxaeHnsa obpasoB. ['eHepaTMBHbIE cocTA3aTeNbHble ceTu. duddy-
3MOHHasA MOAENb.

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

40. PekyppeHTHble HENpPOHHble ceTu, LSTM, GRU.

41. TpaHcdopmepsl, BERT, GPT.

42. TpaHcdepHoe oby4veHune. JucTunnsaumnsa ceTen.

ATTecTaunoHHbIE M3MepUTENbHbIE MaTepuanbl no gucuunnuHe 2.1.7.1 UckyccteeH-
HbI MHTENNEKT B 06NacTn Hay4HbIX UCCNeLOBaHUN COCTaBfieHbl B COOTBETCTBUU C Tpe-
ooBaHnsmun ®I'T ons acnupaHToB NepBOro roga obydYeHnsa Mo HayyYHOW creumanbHOCTU
5.2.3 PernonanbHasa n otpacnesas aKOHOMUKa. [ NpOBEPKN YPOBHSA YCBOEHUA Kaxaoun
TeMbl AUCUMNNNHBI pa3paboTaHbl BONPOCHI U 3adaHnd. Pe3ynbTaThbl OLEeHUBaOTCH No Au-

XpOMaTVIquKOVI LKane: «oCBOUI» - «kHE OCBOUIT».

6.2.3 NoagroToBKa Npe3eHTaLum No Teme cobecenoBaHus

lMpakTnyeckne coBeTbl ANs co3naHnsa adEKTUBHON CTPYKTYpPbI Kagpa U ygobHoro
BOCMPUATMS Npu opopmMneHnn pesynbTaToB paboThl B BUAE NPe3eHTaLuu:

— OOBEKTbI, KOTOPbIE HECYT CPaBHUTENTIbHO CaMOCTOATENbHYI, OTIIMYHYO OT OpY-
rMx MHopmauumio, crnenyeT rpaudeckm pasnenuTsb;

— 0OBbEKTbl MOXHO 00BbEeANHUTb, NOMb3YsiICb eAMHOM DOPMOWN, LIBETOM, pa3mMepoMm
UIn 3aKNtOYEHNEM B PaMKYy;

— NpX KOMMOHOBKE OTAEMbHbIX KagpoB Heobxoanmmo crneguTtb, Y4ToObl OOBLEKTHI
pacnonaranucb No BCeEMy MOS0 Kaapa;

— rnaBHOE coaepXaHne 1 KOMMOHEHTbI Kagpa, pacnonoXeHHbIe B MeCcTax Nnoxoro
BOCMPUATKSA, BblOENATb 3PPEKTUBHBIMM Cnocobamu: KOHTPACTHbIA LBET; YepHas wunu
LUBETHas paMKa; KOHTPACTHbIA LBET, 3aKMOYEHHbIA B YEPHYIO PaMKy; YBENMYEHME pa3me-
pa obbekTa; He crieayeT NPUMEHSATL B kagpe 60nbLlIoe KONMMYECTBO LBETOB, YTOOLI HE CO-
30aBaTtb NEeCTPOThbl, KOTOpAda YTOMISET 3peHue. HavmeHbllee yToMreHne rnas Bbi3biBatoT
XEenTblN, XeNnTo-3ereHbln, 3eNeHbl U CBETIble axpomaTuyeckune upeta. Ecnv kagp pac-



cMaTpuBaeTca C 6nn3koro pacCTtodHud, uBeta MoOryTt OblTb HE O4YeHb HaCbIWEHHLIMU C
npuMmecbo Ceporo, a ecrim Kagp n3y4aroT C 6onbLoro pacCToAHNA B npeaerax y‘-le6HOFO
kabuHeTa, TO Heobxoanmbl APKNe HacbllWeHHblE TOHAa, CUCTeMa OKpaCKu AOOJTKHa YeTKO
pa3rpaHnymBaTb oTAelibHblE€ HaCTW Kapa.

6.3 Kputepumn oueHKN ypoOBHS 3HaHUU

PenTuHroesas oueHka 3HaHU acnMpaHTOB NPOBOAUTCHA B COOTBETCTBUMN C MOMOXEHU-
eM 0 B6annbHO-PENTUHIOBON CUCTEME OUEHKM 3HaHun oby4datwmxca B PrEOY BO MYS.
TekyLwmn KOHTPOSb BKOYaeT B cebsl MPOBEPKY CEMUHAPCKMX (MpaKTUYeCKnX) 3agaHum u
pacyeTHbIX paboT, NPOMEXYTOYHbIA KOHTPOSb npeanosniaraetT NpoBedeHne YCTHOro ornpo-
ca Mo KOHTPOSIbHbIM BOMNpocam 3a4yeTa.

BannbHas cTpykTypa oLeHKu

Ne Bua paboThl Hopma Makcumans+oe
Kon-so 6annos
1 MoceleHne 3aHATMIA 0By4vatoLLmMMCs 2 6anna/2 akag,. 20 6annos
yaca ayfq. 3aH.
2 MpoekTHaa paboTta no Teme «MeToOONOMrMA HayKu. 0-30 6annos 30 6annos
OpraHusaumsi Hay4yHoro Tpyaa W MNPUHUMNbLI MO-
CTpOeHnsa auccepTaumm. HopmaTuBHO-NpaBoBoOE
obecneyeHne MOArOTOBKM KaapOB BbICLUEW KBasnw-
dukaumm»
3 MpakTnyeckoe 3agaHue no Teme «llokasatenu pe- 0-20 6annos 20 6annos
3yNbTaTUBHOCTM Hay4YHOW gedatesibHocTu. [NpeseH-
TaumMa n nybnvkaumsa 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 OMCUMNIMHBI (3a4eT) U LWKana
nepesofa B 3a4ETHYH OTMETKY:

PenTnHr no gucumnnuHe,
obuwee KonnyecTso 6annos
> 60 3a4TeHo
<60 He 3a4TeHo

OTMeTKa Ha 3aueTe

6.4 UTOroBbIn KOHTPOSb MO AUCUUNTINHE

NToroBon oopmMOn KOHTPOSIS 3HAHUM, YMEHUA U HaBbIKOB MO AUCUMUMNINHE B 3 ce-
MecTpe sABngeTcqa 3a4veT. Bonpockl npegnonaraloT KOHTPOSb OOLWMX MEeTOONYECKUX 3Ha-
HUM N YMEHUN, CNOCOOHOCTL acnMpaHTOB MPOUNNIOCTPMPOBaThL MX Npumepamn, Kaxabin
obyyarowmmncs nmeeT NpaBo BOCMNONb30BaTbCA JIEKUNOHHBIMW MatepuanamMmm n metogu4ye-
CKMMK paspaboTkamu.

7. YHEBHO-METOAWYECKOE N NUH®OPMALINOHHOE OBECINEYEHUE
YYEBHOU ANCLINMJTIUHDI




a) OcHoBHas nuTepaTypa

1. TpotoabsikoHoB A. B., lNeinos I1. A., CagosHukoB B. E. Anroputmel Data Science
N nx NpaktTudeckasa peanusaums Ha Python: yyebHoe nocobue — M.: UHpa-NHxeHepus,
2022. - 392 c¢. - ISBN 978-5-9729-1006-9. — URL: https://znanium.com/
catalog/document?id=417222.

2. baeB A. A,, VieaHoB K. O., MnatoB 0. A., JleyxvH A. H. lNpumeHeHne 06 beKTHO-
OPUEHTUPOBAHHOIO NPOrpaMMmMpoBaHUS B 3agadvyax obpaboTkm curHanoB 1 n3obpaxxeHun
C arieMeHTaMMn UCKYCCTBEHHOrO MHTennekra: ydebHoe nocobue — Bonrorpag: MNoBomkckum
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(POPMaLMOH-
Hble cuctemsbl 1 metogbl 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 cuctembl: y4ebHuk — M.: Jlabopatopusa 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. IHTennekTyanbHble CUCTEMbI U TEXHOMNOMMU: 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 Tlpecc, 2020. 286 c. — ISBN 978-5-97060-855-5. — URL:
https://znanium.com/catalog/document?id=367155.

0) JononHuTenbHas nutepaTtypa

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

2. syyaem Python. Jlytu Mapk. Bunbsamc, 2019.

3. Python. C6opHuk ynpaxxHeHun. BeegeHume B A3blk Python ¢ 3agavyamun n pewe-
Huamun. CtneeHcoH bpanaH. MK lMpecc, 2021.

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

5. BBegeHne B mawumHHoe oby4deHne ¢ nomouybio Python. PykoBoacTBo aonsi cneum-
anucToB no padote ¢ gaHHbiMn. AHgpeac Monnep, Capa 'Bngo. Buneamc, 2022.

B) QNEeKTPOHHbIe pecypcbl U 6a3bl

OnncaHne MHPOPMALIMOHHbBIX PECYPCOB HEOBXOANMbIX ANt OCBOEHUS ANCLUMNVHBI

Ne Appec canTta n ero onucaHue MNepeyeHb MmaTepuanoB, NpeAcTaBneHHbIX Ha canTe

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

2. http://rucont.ru/gcollections - Hau. | CanT npegnaraet ObICTpbIN AOCTYN K MyGrvkaumsiM Mo

umcpoBon pecypc PYKOHT 3KOHOMMWKE, PprHaHCaAM, MEHEDKMEHTY N MAPKETUHIY
http://www.imf.org/ cant mexay- | lNpeanaraet 0630p MUPOBOW 3KOHOMMKMW, MEXOyHa-
HapOAHOro BanTHOro poHaa POAHbIX BaNKOTHBIX PbIHKOB, KOTMPOBKW BantoT

3. http://www.book.ru/ - Wagatene- | [NonyndpHasi anekTpoHHas OubnuoTevHast cuctema
ctBo KHOPYC COBpEeMeHHOW yyebHom 1 HaydHoun nuTepatypbl. Co-

OTBETCTBYET (hefeparibHbiM rocyaapCTBEHHbIM obpa-
30BaTesibHbIM CTaHAapTaM.



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

Ne Appec caunTa u ero onucaHue MNepeyeHb maTepuanos, npeAcTaBneHHbIX Ha canTe

4. www.znanium.com - wusgaternb- | Konnekumsa 9neKkTpOHHbIX BepCcuin u3gaHun  (KHMr,

ctB0 MHOPA-M XXypHanoB, cTaTten 1 np.), CrpynnupoBaHHbIX No TeMa-
TUYECKMM U LerneBbIM NpU3HaKkam.

5. 3NEeKTPOHHasA 6ubnuoTte- | bubnmnoTteka nuTepaTypbl: KHUAT, Y4€OHMKOB, aHaNUTK-
ka Miagatenbckoro pgoma «[pe- | yecknx maTepuanos, pedepartos. lNoabopka CchbINok
6eHHnKoBy (grebennikon.ru) Ha 9KOHOMMYeckue pecypcbl VIHTepHeTa.

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

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

Poccuinckon ®enepaunn

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

denepaunn

9 http:/www.mcx.ru MuHMCTEPCTBO CenbcKoro xosdanctea Poccuickon

denepaunn

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

ckon degepaummn

11 | http://www.gks.ru/ depnepanbHas cnyxba rocyapCTBEHHON CTaTUCTUKU

12 http://www.rosregistr.ru depnepanbHaa cnyxba rocygapcTBeHHOW peructpa-

LK, Kagactpa v kaptorpacgun

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

ckas bubnnoTeka oHNamH»

15 | http://mww.pravo.gov.ru OdbmumarnbHbIn MHTEPHET-NoPTar NPaBoBov MHdopMaLMm

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

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

Mpun ocywectBneHMn obpasoBaTeNbHOrO Npouecca acnMpaHTamm 1 NpodgeccopcKo-
npenogaBaTenbCKMM COCTaBOM WUCMOMb3YTCHA creaytollee nporpammHoe obecneyeHume:
Microsoft Office (PowerPoint, Word u 1. ), Open Office, Skype u ap.

8. ONMUCAHWUE MATEPUATNbHO-TEXHUYECKOW BA3bl, HEOEXOAUMOW ANS
OCYLLECTBIIEHUS1 OBPA3OBATENLHOIO NMPOLIECCA MO AUCLUMNMUHE
(MOLYTIO)

[ns maTepuanbHO-TEXHUYeCKoro obecnedenns gucunnnmibl 2.1.7.1 ICKyCCTBEHHbIN
WMHTENNEeKT B 0651aCTn Hay4dHbIX UccrnenoBaHui ucnonbaytotea: ayautopmum Ne 3001, 207 ¢
BbIXOAOM B VIHTEpPHET, KOMMBIOTEPHbLIN KIlacC YHMBeEpcUTETa C BbIXOLOM B HTEpPHET, nek-
LMOHHbIE N CEMMHAPCKNE 3aHATUA NPOBOAATCH C NMPUMEHEHMEM BMOEONpoeKTopa U KoM-
NbOTEPHbIX TEXHOSOII, COBPEMEHHOIO 060PYA0BaHMS.

[ns n3yyeHns ancumnnnHbl UCnonb3ytTca GubnunoteydHbln ooHa, yyebHas nutepa-
Typa, umetoLlasicst B HayvHoMm poHae 6ubnmnoTteke, Ha BbinyckaroLwmx kadeapax.



http://www.znanium.com/
http://grebennikon.ru/
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MUHUCTEPCTBO CENIbCKOIO XO34ANCTBA POCCUNCKOW ®EOQEPALIUU
depepanbHoe rocyaapcTBeHHoe boaxeTHoe obpasoBaTenbHoe
yupexaeHue Bbicllero obpasoBaHus

FOCYOAPCTBEHHbIV YHUBEPCUTET MO 3EMNEYCTPOWCTBY

NIUCT PEMMCTPALUN BHECEHUA N3MEHEHWUIA

Nen.

MpoTokon ABTOp pabouen
3aceaaHus nporpaMmmbl AUCLU-

CopepxaHne BHeCEeHHbIX A porp Aucl Moanuckb 3aB.
kacpeapbl NNWHbI, OTBETCTBEH-

M3MEHEeHUN kadenpomn

HbIX 3a BHEceHue n3-
MeHeHuMn




MpunoxeHune

®OH[ OLLEHOYHbIX CPEACTB ANns NPOBEAEHUA NPOMEXYTOYHOW
ATTECTAUUUN OBYYAKOLLUUXCA NO ANCUUTIIIUMHE

Anroputm paspabotku hoHaa OLLEHOYHbIX CpeacTB

1) ATTecTauMOHHbIe MaTepuarbl, KOHTPOSIbLHO-U3MepUTESbHbIE T.€. BONPOCHI, buneTsl,
TeCTbl, 3aa4u, MO KOTOPbIM OL,EeHMBAETCS YPOBEHb NOArOTOBKU acrnvpaHTa, 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, yCTaHaBnNuBawLWune coAaepxaHue U MopsiAoK NpoBefeHUs 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
BbIMNOSIHEHUIO N OCPOPMAEHNIO;

- MPUMEPHbIE TEMbI CaMOCTOATENBHON PaboTbl U TPebOBaHMS 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 cta-
BUTCA nognucb npopektopa, ®OC clumBaeTca MU CKPeNnseTcs nevaTtbio Ha nocneaHen
CTpaHuLeE U XpaHUTCA B OTAeNe JOKTOPaHTYypbl U acrnvpaHTypbl.



