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

— ®egepanbHble rocyaapcTBeHHble TpeboBaHUA K CTPYKTYpe NporpaMmm nogroTOBKM
Hay4HbIX U Hay4YHO-MedarorMyecknx KagpoB B acnupaHType (agbloHKTYpe), YCIOBUAM KX
peanusauun, cpokam OCBOEHUSA 3TUX NPOrpamMM C y4eTOM pasfnnyHbiX opmM 0ByyeHus,
obpasoBaTenbHbIX TEXHOMOrMM U OCOBEHHOCTENM OTAEMbHbLIX KaTeropum acnupaHToB
(aAblOHKTOB), YTBEPXKOEHHbIE MpUKa3oM MuHUCTEpCTBa Haykm M BbicLlero obpasoBaHus
Poccunckon ®epepaumm ot 20.10.2021 r. Ne 951;

— MonoxeHne O NOAroTOBKE HAyYHbIX U Hay4yHO-Nefarorm4yecknx Kagpos B acnu-
paHType (agblOHKTYpe), yTBepXAeHHoe nocTaHoBneHnem [lpasutensctea Poccuinckon
depepauum o1 30.11.2021 r. Ne 2122.

2. PaccmoTpeHa Ha 3acefaHuun kadpeapbl «Bbiclen matemaTtukn, U3MKU U UH-
dopmaTukm» ot «07» anpena 2025 r., npoTokos Ne6.

3. PaspaboTumku paboyeun nporpamMmmbl: KaHANOAT NegarorMyeckmx Hayk, JOUEHT
kacpegpsl BM®u C.M. Canos; kaHanaat puanko-mateMaTUYECKNX HayK, AOLEHT Kaden-
pbl BM®ul A.B. MokpsikoB; cTapumi npenogasatens kadeapsl BMoOuM B.B. Jlo6aHuos.,
accucteHT kadegpsbl BMOuM ' A. PygyeHko

PykoBoauTenb nporpammbl acnupaHTypbl: npodeccop kadeapbl ANCTaHUMOH-
HOro 30HAMpoBaHus N undposon kaptorpadpum, A. H. JlIumoHoB

Mognuce «07» anpens 2025 .
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1. OBLUUE NONNOXEHUA

1.1. MecTo AUCLMNIIMHbI B CTPYKTYpe NPorpaMmbl acCnUpaHTypbl

Ouncumnnuua 1.1.7.1 VICKyCCTBEHHbIV MHTENNEKT B 06MacT Hay4YHbIX UCCnegoBaHUn
npeacTtasnsaet cobon gakynbTaTMe, B COOTBETCTBUMN C peanusaumen degepanbHbIX rocy-
AapcTBeHHbIX TpeboBaHun (PI'T) no HaydHom cneumanbHocTn 1.6.19 Aapokocmudeckne
nccnegoBaHnsa 3emnun, otorpaMmmeTpust , NporpammMmon, y4ebHbIM nraHoMm, opmupyto-
LLIYHO KOHKPETHbIE TEOPETUYECKNE 3HAHUSA U YMEHUS, MPaKTUYECKME HaBbIKN 4N YCMNELLHON
NnoaroTOBKM OMCCepTauMn U COAYM KaHOMAATCKOro 3K3amMeHa Mo cneuuanbHOW aucum-
nnuHe 1.6.19 Aspokocmunyeckne nccnegosaHmst 3emnun, oTorpamMmmMeTpus

lMpenogaBaHue Kypca ocyllecTBrseTca B oopMe nekuum, NpakTM4yecknx 3aHaTuin U1
camoctodaTensHon pabotbl. OucuunnuHa 1.1.7.1 VICKyCCTBEHHbIN MHTENNEKT B obnacTtu
Hay4HbIX MccnenoBaHuM obecnevymBaeT MMPOBO33PEHYECKYIO OCHOBY OyayLlero y4eHoro,
NOrMYEeCKy0 B3auUMOCBA3b MeXay oOblleHayyYHbIMM U NpodecCUoHanbHbIMU y4eBOHbIMU
ANCUMNNNHaAMN, OPUEHTUPOBAHA Ha WMHTErpauuio ¢ gMcuuniMHamum NpegMeTHOW noaro-
TOBKM acnupaHTa, OCMbICrieHne noTpebHocTen (popmMMpOBaHUS yHMBEpPCasnbHbIX, ObLue-
npodeccnoHanbHbIX M NpodeccnoHanbHbIX HaBbIKOB B npouecce oby4veHus. Kypc
HanpaBfieH Ha U3y4yeHne MEeTOA0B, MCMONb3yEMbIX B HAYYHOM UCCeA0BaHUN MaTepuarnb-
HOrO MMpa WM 3BONKOLMM MaTepun, (OOPMUPOBAHME LENOCTHOMO €CTeCTBEHHOHAYy4YHOro
npegcraBneHns ob okpyxawowem Hac matepuanbHoM mupe. CoaepxaHue AUCUMMANHBI
TECHO CBSI3aHO C Hay4YHO-UCCcregoBaTeNnbCKon paboTon acnupaHToB.

Oucumnnuua 1.1.7.1 VICKyCCTBEHHbIN MHTENNEKT B 0611acTn HayYHbIX UCCrnegoBaHUN
ABMSeTCA He0OXO0AMMOW OCHOBOW 418 nocreayrwero opMmMpoBaHnsa Hay4YHbIX Uccrneao-
BaHW MO TEMe guccepTaumn, METOAUNKUA MU3MNOXEHUs pesyrbTaToB Hay4yHbIX MCcrnenoBa-
HUR. Jlormyeckn, cogepxaTtenbHO U METOAMYECKN AMcuMnnvHa 6asupyeTcss Ha 3HaHuUsX,
CchOpMUPOBaHHLIX Y 00y4atoLmnXcsa No nporpammMe BbicLLEro obpasoBaHus (cneunanuTer,
mMarucTpaTtypa).

Ha ocHoBe u3ydyeHus gucumnnuHbl 1.1.7.1 VICKyCCTBEHHbLIM WHTENNEKT B obnacTtu
HayYHbIX MCCNeaoBaHUA U CaMOCTOATENbHON paboTbl 0ByYaroLWMACA OOSMKEH MONYYUTb
COBpPEMEHHOE NnpeacTaBrieHne O LEeroCTHOM eCTECTBEHHOHAYYHOW KapTUHE MaTepuarbHo-
ro Mumpa, oBrnageTb YMEHUAMU U HaBbIKaAMU NPUMEHEHUS METOAO0SIOMMKU, METOAMK U npue-
MOB OpraHusauum Npu NpoBeaeHUN Hay4YHOro nccnegoBaHus.

OucumnnuHa 1.1.7.1 VIcKyCCTBEHHbIN MHTENNEKT B 0651aCTN HayYHbIX MCCreaoBaHUN
pa3paboTaHa B COOTBETCTBMM C TpeboBaHuAMM nonoxeHusa «llopsgok paspaboTkm npo-
rpaMm noAroTOBKM HayYHbIX M HAy4YHO-MeJarormndeckmx KagpoB B acnupaHType», yTB. Pe-
weHuem YyeHoro coBeta PIrEOY BO M'Y3 o1 30.03.2022 r. npoTokon Ne8.

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

Uenbro ocsoeHusa avcumnnuHbl 1.1.7.1 NCKyCCTBEHHBIN MHTENNEeKT B obnactu Hayu-
HbIX 1UccnegoBaHnn ABNSETCA PopMnpoBaHMe LIENOCTHOIO NpeacTaBfeHns O COBPEMEH-
HOM COCTOSIHUM TEOPUM M NPAKTUKN MOCTPOEHUS UHTENNEKTYarbHbIX CUCTEM Pa3fIN4HOro
Ha3HayeHus, oBnageHne CTyaeHTaMy OCHOBHbIMU MeTOoA4amMu TEOPUN UHTENNEKTYyarbHbIX
cucteM, npnobpeTeHne HaBbIKOB MO UCMNOMNb30BAHUIO MHTENMEKTYarbHbIX CUCTEM, U3y4e-
HWe OCHOBHbIX METOA0B MpeAcTaBneHns 3HaHUN U MOAENNPOBAHUSA PaCCYKOEHUN.



1.2.2. 3adayu:

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

- OCBOUTb OCHOBHbIE METOLblI TEOPUM UHTESNNEKTYarNbHbIX CUCTEM;

- HAy4YnTbCA OPUEHTUPOBATBLCA B PasfMyHbIX TUMax NpuknagHbIX CUCTEM, OCHOBaH-
HbIX HA CUCTEMaX UCKYCCTBEHHOIO MHTENNEKTa;

- HAy4MTbCs OPUEHTUPOBATLCSH B PasfIMYHbIX MeToAdax NnpeacTaBrneHus OaHHbIX AN
NPUMEHEHNSA 3HAHUIN B CUCTEMAX UCKYCCTBEHHOIO MHTENIEKTA;

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

- NONYYUTb HaBbIKM NPOrpaMMmnpoBaHus Ha A3bike Python;

- MONYYUTb HaBbIKM MCMNOSIb30BaHUA NPOdUIbHBLIX BnbnmoTek a3bika Python ans co-
34aHnAa N 0by4eHUst HEMPOHHBIX CeTEN.

2 MECTO AuCLUUINIIMHbI B CTPYKTYPE NPOIrPAMMbBI ACINTUPAHTYPbI

Avcumnnuna 1.1.7.1 UckycecmeeHHbIlU uHmersiniekm 6 obnacmu Hay4YHbIX uccriedosa-
Hul - oTHocuTca K OBpasoBaTenibHOMY KOMMOHEHTY (71.1.7.@akynbmamusHbie OuCUUnIUHbI)

OuncumnnuHa nayvaeTtcsa B_2-M cemMecTpe, obasn TpyaoeMKocTb 2 3.e. (72 4aca).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUUIMIIUHDBI

3.1TpeboBaHus K pesynbTaTaM OCBOEHUS AUCLUNJINHDI
B pesynbtate nayyeHus gucumninHbl 0byyarowmmncsa OmKeH:
3Hamsb:

- MaTtemaTu4eckme OCHOBbI CUCTEM MCKYCCTBEHHOIO MHTENMEKTA;

- OCHOBHblE TUMbl 3aa4, pewaemMbiX C UCMNOSIb30BAHNEM CUCTEM UCKYCCTBEHHOIO WH-
TENNEeKTa;

- TUMNbI CUCTEM MALLUNHHOIO 0ByYeHus;

- BUAbl Knaccudukaumm, KnaccmgukaTopsl;

- Mogenu knaccudukaumm;

- MeToAbl Knactepusauuu;

- TUMNbl HENPOHHbLIX CETEN U UX OTNINYUTENbHbIE OCOBEHHOCTMU;

- NONyrsipHbIE apXUTEKTYPbl HEMPOHHBLIX CETEN, CBEPTOYHbIE HEMPOHHbLIE CETH;

- MexaHn3Mbl 06y4eHNS1 HEMPOHHbIX CEeTEMN;

- MEXaHU3Mbl MOCTPOEHUS HEMPOHHBIX CETEN AN aHann3a n3odbpaxeHun;

- MEXaHU3Mbl MOCTPOEHUS HEMPOHHbIX CETEN AN aHanm3a TEeKCTOB.

Yvemsb:

- ycTaHaBnusaTb Python n ero nakeTbl C NOMOLLbIO MAKETHOrO MeHeLXepa;

- pabotatb ¢ 6a3oBbIMM TMNamMu AaHHbIX s3blka Py-thon, dannamu, onepaunoHHoM
cucteMon n ubnuortekamm, HeOBXOAUMbBIMU M NCMOMBb30BaHWUS HEMPOHHbLIX CETEN;

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

- MPOBOANTb MEPBUYHbBIA aHANU3 UCXOOHbIX AAHHbIX Ha NpeaMeT NPUMEHUMOCTM K 3a-
aade texHonorumn NA;

- UICNOMb30BaTh anropUTMbI Kriaccudurkaumm, Knactepmsaunmn gaHHbIX Ha NPakTUKe;

-onpeaenaTb Hanbonee NOAXOAALLMI anropuTM AS1S peLeHnst NOCTaBNEeHHOWN 3a4auu;

- pewaTtb ONTMMU3aLMOHHbIE 3a4a4n 1N NnoadupaTtb runepnapameTpbl C MOMOLLBbI0 Me-
TOOOB ONTUMM3aLNK;

- NICNONb30BaTb HENMPOHHbIE CeTK AN 00paboTKM TEKCTOBbLIX N306paXXeHUn;



- ICNONb30BaTb HEMPOHHbIE ceTu Ans 06paboTkn rpadmnyeckmx n3obpaxxeHuin;
- MPUMEHSATb UHTENMEKTyanbHblE CUCTEMbI B NPOECCUOHANBHON AEATENBHOCTY;
- BblAeNATb 3af4aun B npodpeccrmoHanbHOM OeATEeNbHOCTM ONS peleHns nx ¢ nomo-

LLbKO UHTENNEKTYyallbHbIX CUCTEM.

4. COOEPXAHUE U CTPYKTYPA YYEBHON OUCLIUMINUHDI

4.1 O6BbEM AUCUMNIINHBI NO BUAAM Y4eOHbIX 3aHATUN (B Yacax)
0o4yHaga bopma oby4eHus

Bup yyebHon paboTbi

prﬂoeMKOCTb ANCUMNIIUHDI

Bcero yacos

B Tom 4ncrne no cemectpam

CemecTtp

cemecTp

AyauTopHble 3aHATUA (Bcero)

B Tom umncne: |Jlekumn (1)

CemuHapckume 3aHsTtus (C)

MpakTtnyeckne 3anatus (M3)

10

JTabopaTtopHbie paboTbl (J1P)

o]

CamocTtosAiTenbHass pabota acnupaHTa
(CPC) (Bcero), B TOM 4ucne:

54

54

CPCsB
Cemecrtpe:

PacueTHo-rpacdmyeckue pabo-
7ol (PIP)

PedepaTt (PED)

,D,pyrme B1Obl CaMOCTOATESb-

HOM paboThl

CPCB
ceccuio

MoaroToBka K NPOMEXYTOYHOM
aTTectaumm (KOHTpornb) / atTe-
cTaums

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

3ayeT

3a4eT

O6wan TpyaoeMKOCTb, Yac.

72

72

O6wasn TpyaoeMKOCTb, 3a4eTHble eAUHULIbI

4.2 Paspgenbl AUCUMNNMHBI U BUAbLI 3aHATUWA NO pasaenam y4e6Hon AUCUUNIINHbI

A5 04HOW POPMbI 0BYYEeHUs

TpyAOEMKOCTb AUCLMMNIIUHBLI NO

HasBaHusa
Pasaenos AMCLMNINHLI Bugam 3aHsTuiA (paborT) Bcero
n C ne NnP | CPC | koHTponb Hacos
1 2 3 4 5 6 7 8
Tema 1. MaremaTHueckui
JIUKOE3 110 DJIEMEHTaM TEo-
pUH  BEpPOSITHOCTH, JIMHEM- 2 6 8
HOW anredpsl W MaTeMaTH-
YECKOT0 aHaIn3a.
Tema 2. OcHOBHEIE 3a1auu 2 6 8




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

1 2 3 4 5 6 7 8
CHCTEM HCKYCCTBEHHOTO
WHTEIUIEKTA.
Tema 3. OOmmume MeTOABI 5 5 6 10
KJIacCU(PUKAIIIH.
Tema 4. baliecoBckuii Kiac-
cuuKaTOp W peIaronue 2 2 6 10
JIEPEBBSL.
Tema 5. Jluneiinple MOaEIn 5 6 8
MalIMHHOTO 00yUCHUSI.
Tema 6. MeToasl KiacTepu- 5 6 8
3aIHH.
Tema 7. HelipoHHBIE CETH. 2 18 20
MoaroToBKa K MPOMEXYTOY-
HOWM aTTecTaumm (KoH-
Tponb)/aTTecraums
Bcero yacos: 8 - 10 54 - 72

4.3 CodepxaHue y4ebHOU QucyunIuHbl

4.3.1 Temamu4yeckul rnaH nekyuu

HaumeHoBaHue
TemMbl AUCUUNNUHBI CopgepxaHue pasgena, Tembl
pasgenoB
Nekumst 1.1 MartemaTudeckun  nuk- | BektopHast anrebpa. MHoromepHble NMPOCTPaAHCTBA.
o 6e3 no anrebpe. PaccTtosiHus. 'MnepnnockocTb.
JInk6es3 no matematnye- | QYHKUUN HECKONBbKUX MNEPEMEHHBIX. IKCTPEMYMBbI.
Nekums 1.2. CKOMY aHanuady u Teo- | YucneHHbIN NOUCK pelleHns. Pacnpegenennst u Bbl-
pUn BEPOSATHOCTM. BOpKN. XapakTepUCTUKN CITy4anHOW BESTUYMHDI.
OcCHOBHble 3agayn CUCTEM WUCKYCCTBEHHOrO WHTEn-
OcHoBHble 33payn cu- A Y
nekta. Knaccudumkauus, knactepmsauus, perpec-
Jexkums 2. CTEM  WUCKYCCTBEHHOro .
cua. Tunbl MaWKWHHOTO 00y4veHus: ¢ ydntenem, 6e3
WHTEeNnekTa.
yyuTens.
[ByknaccoBas (buHapHas) 1 MHOroknaccoBas Krnac-
cudukaums. BuHapHbIM KnaccudukaTop Kak COBO-
KyNHOCTb pellatowen yHkumm u nopora. Peluato-
was PyHKUMA Kak rMneprnoBepxXHOCTb B MPOCTpaH-
cTBe npuaHakoB. 3agadva oby4veHust knaccudukato-
O6bwue meToabl Knac-
Nekumsa 3. cncmKaLm pa, oby4yaroasn Belbopka. NpocTpaHCTBO NPU3HAKOB
' 06BbEKTOB 1 NPOCTPAHCTBO MapameTpoB Knaccudu-
katopa. Anroputm k-6nwmxkanwmnx cocegen (KNN).
Mepb! OLeHKN Kraccugukaumm: nosiHoTa, TOYHOCTb,
owmnbkn nepsoro n sToporo poaa, F1, AUC. Kpusbie
ROC u DET.
- . HaneHbin 6anecoBckmi knaccudmkatop. Mapamet-
Banecosckui knaccu- nyeckasa knaccudukaums B nNpeanonoXeHun MHO-
Jlekumns 4. dukaTop M peluarone P P

AEPEBbS.

rOMepHOro HopManbHOro pacrnpeneneHnss npusHa-
kOB. ANrOpUTMbl, OCHOBaHHbIE Ha NPVYMEHEHUW pe-




warowmx aepeBbeB. KpuTepuu pasgeneHus ysna:
MHAOPMALMOHHBLIA  BbIMIPbIW. AHCambnu peluato-
LWNX OepeBbeB: CryYyalHbl fec, rpagueHTHbIn Oy-
CTUHT

Jlekumnsa 5.

JInHenHble mMogenu Mma-
LUMHHOro 00y4eHus.

JInHenHble mogenu knaccudpukaumn. Pasgensiowas
rMnepnnockocTb. MeToq rnaBHbIX KOMMNOHEHT. [uc-
KpUMNHaHT Puwepa. MeTog OMOPHLIX BEKTOPOB.
ADanTUBHLIN NUHENHBIN CyMMaTOp, Kak NUHENHbIN
Knaccudukatop U mogenb HenpoHa. [llepuenTpoH
PoseHbnarTa. MHorocnomnHbie NMOMHOCBA3HbIE
HenpoHHble ceTn. OByyeHne meTogom o6paTHOro
pacnpoCTpaHeHNs1 OLLIMOKMN.

4.3.2 TemaTU4eCKUM NJaH NPaKTU4YECKUX 3aHATUN

HanmeHoBaHue
pasgenos

TeMbl AUCUUNANHBI

CopepxaHue pasgena, TemMbl

BeegeHne B
MaccuBbl "

Python.
cpesbl.

3HakoMcTBO ¢ 0a30BbIMW TUNMAMKU JAHHBLIX U OCHOB-
HbIMW  YNPaBRSOWMMKN  NOCNenoBaTeNlbHOCTAMMN.
Pabota c¢ dyHkumamu. Pabota ¢ maccuBammn wn
Habopamu. YnpaBsreHue maccmBamun OaHHbIX. Bnb-
nnoteka Numpy. PaboTta co cTpokamu, TEKCTOM W

1 Ctpokn, chamnel 1 cno- | pannamn. Pabota co cnoBapsmMm 1 MHOXECTBaMMU.
Bapun. AHanm3 n Bu3ya- | bubnuoteka gns paboTbl ¢ hanamm n onepaumoH-
nn-3auusi JaHHbIX. Hol cuctemon. Pandas n metogbl paboThl ¢ Tabnu-

uamu B Python. Matplotlib, Plotly n Busyanusauus

AaHHbIX. [lpoBeaeHMe NepBWYHOrO aHanusa OaH-

HbIX.

Knaccudmkaumsa Ha ocHoBe meTona k-cpegHux. lNo-
Knaccudukauma cpen- ¢pukall - A pea

CTPOEHne N 0by4YeHne NUHENHbIX Mogenen MaluuH-

2 ctBamu Python. Tlep-

Horo oby4yeHus. MNprmeHeHne npodunbHbIX GMGIMo-
CENnTPOH.
TeK.
Knaccudmkaumsa nsaobpaxeHnin Ha oCHOBE CBEPTOM-
PacnosHaBaHne n306- Y y
9 HbIX HEMPOHHbIX ceTel. NpumeHeHne NpoduUnbHbIX
paxeHun. WHTennekry-

3 oubnuotek. Pabota c TekcTamm U MX BEKTOPHbLIMU
anbHaa obpaboTka Tek-
cra npeacTaBneHnsMn  TekcToB. [lpumeHeHne npo-

) dunbHbIX BUBIMOTEK.
MHTennekTyanbHble cu- | 3HAKOMCTBO C LUMPOKUM CMEKTPOM cuctem, obecne-
cteMbl B 06pasoBaHWW. | YMBAIOLLMX MHTENMEKTyarnbHblA NOUCK U 0b6paboTky

4 Cuctembl  knaccuduka- | MHopmauun. 3HaKOMCTBO C COBPEMEHHbLIMU CU-
UMM 1 Knactepusauumn | cTeMamy ynpasfeHust AaHHbIMU CO BCTPOEHHbIMU
AaHHbIX. MexaHu3mMamu Knaccmdukaumm 1 Bu3yannsaumu.
WHTennekTyanbHble cu- | I3yyeHne UHTEeNneKkTyanbHbIX CUCTEM-MOMOLLHNKOB

5 cTembl B npodeccno- | B NpodeccMoHanbHON OeATenbHOCTUM  COrfacHo

HanbHOM OeATENbHOCTMW.

npodounio obyvaoLLMXCs.

4.3.3 TemaTU4yeCKMM NfiaH CaMOCTOATENIbHOU paboThbl
O6wwmn ob6bem camocTosTeNbHOM paboTbl 0By4vatoLWmMXca (acnMpaHToB) NO MOAYIO

BKIOYaET ayauTOPHYHO Y BHEayaUTOPHYH CaMOCTOSTENbHYH paboTy B TeyeHue 3-ro ce-
mecTpa. AyauTopHasi camocTosiTenbHas paboTa ocyuwecTensieTcs B doopme cobeceoBa-
HMS, a TaKKe B NPOLIECCE BbIMONHEHUS Hay4YHbIX pedepaTtoB C NpeacTaBleHNEM MNPe3eH-
TaumMn ans obcyxaeHus, BHeayaMTopHas camocTosiTenbHas paboTa OCylIecTBnseTcs B
crneayolmx opmax: U3yyeHus nuTepaTypbl, SMNUPUYECKMX OaHHbIX NO NyGnMkaumsam u




KOHKPETHbIX CUTyaUUiA U3 NPaKTUKN KOPNOpaTUBHOIO MEHEI)KMEHTA B POCCUNCKUX KOMNa-
HUSIX, NOAroToBKe pedepaToB U AOKMAA0B, paboTa ¢ NEKUMOHHBIM Matepuarnom, camo-
CTOSITENbHOE M3Yy4YeHWne OTAeNbHbIX TEM MOAYNSt AUCUMMNMHBI; MOMCK U 0630p NuTepaTypsl
N 3NEKTPOHHbLIX MCTOYHMKOB.

CamocTosaTenbHasa paboTa, nx cogepxaHme n oobem B Yacax

Nen/ Ne 1 HaumeHOBaHue pasgena Buabl camoctosTenbHON paboTbl
n AVUCLMUNIIMHDI
obsizatenbHble | AONONHUTENbHbIE

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

MEHTaM TeOpPUN BEPOATHOCTU, NIMHEMHOWN an- 6

rebpbl 1 MaTeMaTUYECKOro aHanmaa.
2 |Tema 2. OcHOBHble 3agadn CUCTEM MCKYyC- 6

CTBEHHOr0 MHTENMEeKTa.
3

Tema 3. O6Lwme meToabl Knaccngukaumn. 6
4 | Tema 4. barnecoBckun KnaccugukaTop u pe- 6

wawume gepesbA.
5 |Tema 5. JInHenHble Mogenn MalmMHHOIO 0by- 6

YeHus.
6

Tema 6. MeToabl knactepusaumn. 6
7 .

Tema 7. HenpoHHble ceTn. 18
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Kputepun oueHkn CPC:

— 0b6bem npopaboTaHHOro MaTtepuana B COOTBETCTBUN C 3afaHUEM;

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

— CTeneHb CaMOCTOATENIbHOCTU, TBOPYECKOW aKTUBHOCTWU, WHULMATUBHOCTU acnu-
PaHTOB, HaNM4ne 3rIeMEeHTOB HOBWU3HbI B MPOLIECCE BbIMOSIHEHUS 3a4aHui;

— Ka4yecCcTBO OCBOEHUs y4ebHOro maTtepuana (ymeHue acnupaHTa UCnosib3oBaTb
TeopeTU4eckne 3HaHus Npu BbINOSTHEHMM MPAKTUYECKMX 3afad, 0OOCHOBAHHOCTb U YeT-
KOCTb U3NOXEHUA N3y4eHHOro maTepuana un 1.4.).

5 OBPA3OBATEJIbHbIE TEXHOJIOINU

B cooteeTctBUM € TpeboBaHmamn GI'T peanusauusa npouecca oby4yeHnsa no gucum-
nnuHe 1.1.7.1 UckyccmeeHHbIU uHmennekm 8 obracmu Hay4YHbIX uccredogaHul npeny-
cMaTpmBaeT UCnonb3oBaHMe B yd4eOHOM npouecce akTUBHbIX U MHTEPaKTUBHbIX hOpM
NpoBeAEeHNs 3aHATUIN B COMETaAHUN C BHEAyaUTOPHOM paboTon ¢ uenbio (hopMMpPOBaHNA U
pasBuTUSA NPOdeccrMoHarbHbIX HaBbIKOB 0ByYatoLLmxcs.




Mpn npenogaBaHun ancumnnuuel 1.1.7.1 MckyccmeeHHsIU uHmernnekm e obracmu
Hay4HbIX uccriedoeaHuli UCNONb3YHTCA MHHOBALMOHHbIE TEXHOMOMMN (NpobnemHasa nek-
Uns, NPUMEHEHNE MYNbTUMEAUNHOIO NPOEKTopa, «MO3roBOM LUTYPM», pa3bopbl KOHKPET-
HbIX CUTyaLuIn, Kenc-cTagnm

6 OLUEHOYHbIE CPEACTBA AJ1A4 TEKYLWEIO KOHTPOJIA YCNEBAEMOCTMW,
NMPOMEXYTOYHOW ATTECTALIUM MO NTOIAM OCBOEHUSA OUCLUNIIUHBI U
YYEBHO-METOONYECKOE OBECNEYEHUE CAMOCTOATENIbHOU PABOThI
ACTMMPAHTOB

OnucaHne nokasaTtenen n KpUTepmeB OLEHUBAHUS 3HAHWUWA, YMEHUIN U HaBbIKOB Ha
pasnnMyHbIX 3Tanax Wux (OPMUPOBAHMKS, OMUWCaAHME LKan OLUEHUBaHUS, TUMOBbIE
KOHTPOSbHbIE 3adaHuMsi UMW WHble MaTepuanbl, HeobxoauMble ANt OUEHKM 3HaHUW,
YMEHWI, HAaBbIKOB, XapakTepuayrLmnx atanbl opmMmpoBaHns nx opmMmnpoBaHms, a Takke
MeToAn4eckne maTtepuanbl, onpegenstowme npoueaypbl OLEHUBAHUSA 3HAHWUA, YMEHUN ©
HaBbIKOB OTpaXeHbl B oHAe oueHOoYHbIX cpenctB (POC) no gucumnnuHe 1.1.7.1
UckyccmeeHHbIU uHmernnekm e obrnacmu Hay4Hbix uccriedogaHud.

6.1 TeKyLMN KOHTPOSb

B kayecTBe OLEHOYHbLIX CPEeACTB ANS TEKyLlero KOHTPOmns ycrneBaeMoCTW U Ans
NPOMEXYTOYHOW aTTecTauumn mucrnonbdyetcsa 6annbHO-pernTMHIoBass CUCTEMa OLEHKN 3Ha-
HUA obyyarowmxca. Tekywnin KOHTPOmb 3a ayaAuTOPHOM M CaMOCTOSATENbHOW paboTon
obyyaeMbix OCyLLeCTBMSeTCA BO BpeEMS NPOBEAEHUS 3aHATUW MNOCPEACTBOM YCTHOrO
onpoca No MToram BbIMOMHEHNSA 3a4aHUN, a Takke NPOBEPKM OTYETHbIX paboT. Kaxabin
BMA paboT, BKIOYAsA NoceLleHne NEKUNOHHbIX 3aHATUA, OLeHMBaeTCa onpeaereHHbIM KO-
nnyectsoM 6annos.

6.2. [MpoMeXyTOYHbIN KOHTPOSb

[MpOMEXYTOYHBIN KOHTPOSb OCYLLECTBMASETCH Nocne yCnewHoro npoxoxaeHmsa oby4ya-
OLLMMUCA TEKYLLIero KOHTPONS B BUAE 3adeTta. [1na npoMexxyTo4HOM aTTecTauumn acnupaHTa
No OUCUMMIMHE Takke Ucnonb3yeTcs 6annbHO-peNTUHIOBAas CUCTEMA OLEHKU 3HaHWN.

[MpOMEXYTOUHbBIN KOHTPONb NPeayCMOTPEH y4ebHbIM NnaHoM: 3a4Yem.

6.2.1 3agaHuAa AnNsa CaMOKOHTpons

TunoBble 3agaHusA:

1. PeannsoBatb nporpammy ¢ ykazaHHbIMU (OYHKLNAMM:

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

b. Ins nepegaHHOro B oyHKUMIO YMcna BbIBECTU BCe COBepLUeHHble yucra. [po-
BEPKY Ha COBEPLUEHHOCTb TaKKe MOXHO caenaTb B BUAe OYHKLUUN.

c. [lna nepegaHHOro B oyHKUMIO YnMcna HauTh ero Kyb cornacHo cneayowemy npa-
BUSTY:

13 =1

2" 3=3+5

33=7+9+11

4"3=13+15+ 17+ 19



d. [1ns nepegaHHoro Yvcna onpeaennTb ero YACNo NepecTaHoBOK.
e. [Ins nepepaHHbix Yncen k n n onpeaenuTb YMCno pasMmelleHnin k aneMeHToB u3

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

2. PaboTta c TekcTom:

a. Ha Bxop pyHKUMKM NpUHMMAIOTCA TEKCTOBBIM dhann 1 cnosapb. B kaxgon ctpoke
dhanna npoBepsieTCcs Kaxagoe CroBO Ha BXOXAEeHWe B cnosapb. Ecnv cnoso B crnioBape OT-
CYTCTBYeT, TO Ha KOHCOJIb NevyaTtaeTcsa: HOMep CTPOKU - CTPOKa, KoTopasi paspbiBaeTcs Ha
HeobHapy>KeHHOM CIioBe, Ha crieflytoLern CTpoKe OHa npoformkaeTca nocre AByx tabyns-
UK. Tak HY>XHO BbIBOAUTb COOOLLEHMSA ONS KaX40ro NponyLIEeHHOro CrnoBa.

b. B nporpamme 3agaHo aBa (panna. Bxogawmn amnn nmeet ctpokm Buga 'aop b
=r,rge av b - uenble yicna B cUCTEME CUUCIIEHUSI C HEN3BECTHLIM OCHOBAHWEM OT 2 0
36; op - BuHapHasa onepauusa (+, -, *, /, I/, %, **); r - - OTBET NO AaHHOMY NpUMepYy; pasge-
niTenn Mexagy 4Yucnamm u o onepauusMui M nepeq nepBbiM YMUCIOM MOryT ObiTb ntobon
ANWHBI, U CO-CTOATb M3 NPOU3BOSIBHOIO KonmnyectBa npobenos u tabynauun. B ucxoas-
weM danne HY)XHO ONA KaXaoro U3 npuMepoB HaMTU OCHOBaHWeE, AN KOTOPOro npumep
npasuneH. Ecnu Takoro HanTM He yaanoch, TO COOBLWUTL 06 3TOM.

c. Hanncatb Tpu doyHKLMM COPTUPOBKU (hannoB B YKa3aHHOM KaTarore:

a) N0 UMEeHN;

0) no pasmepy;

B) ABYMEpPHbIN CMUCOK (CHavyana no paclmpeHunto, NOTOM No UMEHMN).

MpepoycmoTpeTb HeobA3aTenbHbIM NapameTp - HanpaeneHue copTupoBku. [1o
YMOS4aHMIO: BO3pacTaroLas CopTUPOBKA.

6.2.2 NpumMepHbIe BONPOCHI K 3a4eTy

1. OcHOBHblE 3aJayn CUCTEM WUCKYCCTBEHHOro MHTennekra. Knaccudpukauyus, kna-
cTepusauus, perpeccus.
. Tunbl MaWMHHOro obyyeHus: ¢ yuntenem, 6es yumtens,
. [iByknaccoBas (buHapHasi) 1 MHOroknaccoBas knaccudpukauus.
. BuHapHbIN KNnaccudgukaTop Kak COBOKYMHOCTb peLuatoLen yHKLMM 1 nopora.
. Pewarowasa dyHKUMS Kak runepnoBepxHOCTb B MPOCTPaHCTBE NPU3HAKOB.
. 3agava oby4deHunsa knaccudukaTopa, oby4varowasn sblbopka.
. MpocTpaHcTBO NpmM3HakoB O6BLEKTOB M NPOCTPAHCTBO NMapamMeTpoB Knaccuduka-

~NOoO O, WN

Topa.

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

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

10. HauneHbI 6anecoBckmi kKnaccmudukaTop.

11. MNMapameTpuyeckasa knaccuukaums B nNpeanosiokeHUMn MHOFOMEPHOro Hop-
MarnbHOro pacnpegeneHns NpU3HaKkos.

12. AnropntMbl, OCHOBaHHbIE HA NPUMEHEHWN peLlatoLWLnX JePEBLEB.

13. Kputepun pasgeneHus ysna: UHPOPMaLNOHHbLIA BbIUTPbILL.

14. AHCcambnu peluarowmx 4epeBbeB: CrlyYanHbin Nec, rpagneHTHbIN By-CTUHT

15. MeToq rnaBHbIX KOMMOHEHT.

16. OuckpummHaHT duwepa.

17. MeToq ONOpPHbLIX BEKTOPOB.

18. AQanTuBHbLIN NIMHENHbIA CyMMaTop, Kak NMMHEWHbIN KnaccudgukaTop n mogenb
HenpoHa.

19. MNepuenTtpoH Po3eHbnaTTa.



20. MHorocnonHble NONMHOCBSA3HbIE HENPOHHLIE CETH.

21. O6yyeHne meTogoM 0B6pPaTHOro pacnPoOCTPaHEHNS OLLUNBKN.

22. MeTtoa k-means.

23. Nepapxnyeckas arnomepaTtnBHas Knacrepusaums.

24. Kaptbl KoxoHeHa.

25. CtoxacTtudeckoe BrioxkeHune cocegen (t-SNE).

26. Mepbl OLEHKKN KnacTepusaunu.

27. [eHeTMYEeCKNUN anropuTm.

28. Npobnema 3aTyxaHus rpagmMeHTa: ckBo3Hoe coeauHeHue (skip connection).

29. Apxutektypa ResNet.

30. MNMpobnema GoMbLWIOro Yncna napaMeTpoB MOMHOCBA3HbLIX CETEN ANs BXOOO0B
BonbLlon pasmepHoCTH (M306parkeHnn).

31. Cnowu cBEPTKK, NYNNHra, HESTMHENHOCTM.

32. CoyeTaHme CBEPTOYHOM M NOSTHOCBSA3HOW CETEMN.

33. JlaTeHTHOe NpOoCTPaHCTBO, aMbeaauHTr.

34. Apxutektypa U-Net.

35. MNMonynsapHble apXUTEKTYPbI CBEPTOYHbIX HEMPOHHBLIX ceTen: AlexNet.

36. lNonynsapHble apXUTEKTYPbl CBEPTOYHbIX HEMPOHHBIX ceTen: VGG

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

38. 3apaya nopoxaeHuns obpasoB. [eHepaTBHbIE cocTA3aTenbHble ceTu. Anddy-
3MOHHasa Mogenb.

39. O6paboTka TekcToB. BeKkTOpHblEe NpeacTaBneHns ans Tekcta: word2vec.

40. PekyppeHTHbIe HelpoHHble ceTn, LSTM, GRU.

41. TpaHcdopmepbl, BERT, GPT.

42. TpaHcdepHoe oby4veHne. uctnnnsauma ceTen.

ATTecTaumoHHble U3MepuTerbHble Matepuansl no gucuunnuHe 1.1.7.1 WckyccTBeh-
HbIA MHTENNEeKT B 06racTn Hay4HbIX UCCNegoBaHUM COCTaBfieHbl B COOTBETCTBUN C Tpe-
boBaHuaMmn OI'T ona acnMpaHToB NepBOro roga obyyeHust NO Hay4yHOW crneunanbHOCTH
1.6.19 Aspokocmuyeckne nccnegosaHna 3emnu, ootorpammeTpud. [ns npoBepku ypos-
HA YCBOEHMUS KaXKAoW TeMbl AUCUUNIIMHBLI pa3paboTaHbl BONPOCkl U 3aaHus. PesynbTaThl

oueHmnBarTCA No ﬂ,MXpOMaTquCKOVI LiKane: «oCBOUI» - «kHEe OCBOUIT».

6.2.3 NogroToBKa npe3eHTauum no Teme cobecegoBaHus

MpakTuyeckmne coBeTbl AN co3faHnsa 3dEKTUBHON CTPYKTYPbl Kagpa 1 yagobHoro
BOCNPUATUSA Npu 0PopMIIEHMM pe3ynbTaToB paboThl B BUAE Npe3eHTauuu:

— OObEeKTbl, KOTOpPblE HECYT CPaBHUTENBbHO CaMOCTOSTENbHYIO, OTNIMYHYKO OT ApY-
rmx nHopmaumio, criegyeT rpacouyeckn pasgenunTs;

— 00BEKTbI MOXHO 06beAMHUTb, NONb3yACb eaMHON (POPMOWN, LBETOM, pasMepoMm
U 3aKNIOYEHNEM B PAMKY;

— MpPU KOMMOHOBKE OTAENbHbIX KagpoB HeobxoauMmMo cnegutb, YTOObl OObEeKThbI
pacrnonaranucb no BcemMy noso Kaapa;

— rNnaBHOE coaepXXaHne U KOMMOHEHTbI Kagpa, pacrnonoXeHHble B MecTax niioxoro
BOCMPUATUSA, BblAensaTb 3PeKTMBHbIMM cnocobamm: KOHTPACTHbIA LUBET; YepHas wunu
LUBEeTHas paMKa; KOHTPaCTHbIMA LBET, 3aKMOYEHHbIM B YEPHYIO paMKy; yBernvyeHve pasme-
pa o6bekTa; He cneayeT NPUMEHATb B Kagpe 6onbLlIoe KONMYecTBo LBETOB, YTOObI He Co-
34aBaTb NECTPOThbl, KOTOpasa yToMMseT 3peHne. HanmeHbllee yToMneHne rnas Bbl3biBaoT
XenTbl, XenTo-3efeHbl, 3eneHblin U CBEeTIble axpomaTuyeckne upeta. Ecnu kagp pac-
cmaTpuBaeTcsa C 65M3KOro paccTtodHusd, uBeTa MoryT ObiTb HE OYEeHb HacCbILWEHHbIMU C



NMPUMECHI0 CEepPOoro, a ecnv Kaap v3y4atT ¢ GONbLLIOro pacCcTosHUA B npeaenax y4eGHoro
KabuHeTa, TO HEOGXOANMbI SPKME HaCbILEHHble TOHa; CMCTEMa OKpacku AOIMKHA YeTKO
pasrpaHn4MBaTh OTAEmNbHbIE YacTy Kaapa.

6.3 Kputepum oueHKN YPOBHA 3HaHUN

PenTtuHrosasi oueHka 3HaHUN acrnMpaHToOB NPOBOAUTCH B COOTBETCTBUM C MNOSIOXKEHU-
eM 0 BannbHO-PENTUHIOBON CUCTEME OLEHKM 3HaHun obydatowmxca B PrEOY BO IMY3.
TeKyLmnIn KOHTPOSb BKIOYaEeT B cebs NpoBepKy CEMUHAPCKUX (NPaKTUYECKMX) 3a4aHUn U
pacyeTHbIX paboT, NPOMEXYTOYHLIN KOHTPOMb NpeanonaraeT NpoBeAeHne YCTHOroO onpo-
ca Mo KOHTPOIbHbLIM BOMpOcaMm 3a4yeTa.

bannbHas CTPYKTYpa OUEHKHN

Ne Bua paboThl Hopma MakcumankHoe
Kon-Bo bannos
1 MoceweHne 3aHATUIA OByYatoLmMMcs 2 banna/2 akap. 20 6annos
yaca ayg. 3aH.
2 MpoekTHas paboTta no Teme «MeTogonornst Hayku. 0-30 6annos 30 6annos
OpraHusaumsi Hayy4yHoro Tpyda W NPUHUMNbI NO-
cTpoeHns aucceptauun. HopmaTuBHO-NpaBoBOE
obecneveHne NoaroToBKM KagpoB BbICLLUEN KBaIu-
domkaunmny
3 MpakTuyeckoe 3agaHue no teme «llokasarenu pe- 0-20 6annos 20 6annos
3ynbTaTMBHOCTM Hay4yHOW OeaTenbHocTu. lMpeser-
Tauma M nyonukaumsa pesynbTaTtoB HayYHbIX MC-
crnenoBaHUny
4 | YcTHbIN onpoc (3a4eT) 0-30 6annos 30 6annos
5 Bcero 3a rog o6y4yeHusi | 0-100 6annos 100 6annos

CtpykTypa 6annbHOM OLEHKM MO UTOramM OCBOEHUSA OMCUMNIIMHBLI (3a4eT) M LWKana
nepeBofa B 3a4ETHYI OTMETKY:

PeATUHr no gucumnnuHe,
obLwee KonmyecTso 6annos
> 60 3a4TeHo
<60 He 3a4TeHO

OTmeTKa Ha 3ayeTe

6.4 UTOroBbIN KOHTPOJSIb MO AUCLUNIIUHE

MToroBo dpopmoin KOHTPONSA 3HaAHUW, YMEHUA U HABLIKOB MO AUCUUNIIMHE B 3 ce-
MecTpe ABnsieTcs 3ayeT. Bonpockl npegnonaratdT KOHTPOSb OOLMX METOONYECKNX 3Ha-
HAA U YMEHWI, CNOCOBHOCTb acnUpPaHTOB NPOUNSIIOCTPUPOBaTb UX Npumepamu, Kaxabin
obyyaroLmnnca nveeT NnpaBo BOCMNONb30BaTbCA NIEKUNOHHBIMU MaTtepuanamMmm n metogude-
CKUMM paspaboTkamu.




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

a) OcHoBHas nuTepaTtypa

1. TpotoabsikoHoB A. B., lNebinos I1. A., CagosHukos B. E. Anroputmel Data Science
N X npakTmyeckas peanunsauusa Ha Python: yyebHoe nocobue — M.: UHdppa-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., inaTos 0. A., JleyxuH A. H. NpumeHeHne 06beKkTHO-
OPVEHTUPOBAHHOIO NPOrpaMMMpOBaHKs B 3agadax obpaboTkm cUrHamnoB u M3obpakeHun
C 9NeMeHTaMu UCKYCCTBEHHOro MHTennekra: ydebHoe nocobue — Bonrorpag: Mososmkckuii
Ty, 2022. - 206 c. — ISBN 978-5-8158-2275-7. — URL: https://znanium.com/
catalog/document?id=424643.

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

4. Hukonenko C. W., KagypuH A., ApxaHrensckasa E. nmybokoe oby4veHune: npaktu-
yeckoe nocobue — CI16.: MNutep, 2020. 480 c. — ISBN 978-5-4461-1537-2. — URL:
https://znanium.com/catalog/document?id=378630.

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

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

7. JloHua A. Anroputmbl 06y4eHnsa ¢ nogkpenneHnem Ha Python: npaktuyeckoe no-
cobne - M.: OMK Tllpecc, 2020. 286 c. — ISBN 978-5-97060-855-5. — URL:
https://znanium.com/catalog/document?id=367155.

6) JononHuTenbHas nuTepaTtypa

1. CKyCCTBEHHbIA WHTENNEKT U KOMMNbOTEPHOE 3peHne. PeanbHble NPOeKkTbl Ha
Python, Keras n TensorFlow. Koyn AHupaa, Mexep Kaszam, Cugaxa Mangxy. MNMutep, 2023.

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

3. Python. C6opHuk ynpaxxHeHun. BeegeHue B a3blk Python ¢ 3agavamun n pele-
Huamu. CtueeHcoH bpanaH. MK lMpecc, 2021.

4. I'nybokoe obyyeHune Ha Python. Lonne ®paHcya. MNMtep, 2023.

5. BBegeHune B MalwnHHoe obyyeHmne ¢ nomolubto Python. PykoBoacTeBo anga cneuu-
anucToB no paboTe ¢ gaHHbIMK. AHapeac Mionnep, Capa MBugo. Bunesamc, 2022.

B) DNEKTPOHHbIE pecypcChbl U 6a3bl

OnucaHue VIHCt)OpMaLI,I/IOHHbIX pecypcoB HeobXoauMbIX AN OCBOEHUS ANCLMMIINHBI

Ne Appec canTta u ero onucaHue MNepeyeHb maTepnanos, NpeAcTaBNeHHbIX Ha canTe

1. http://feconomicus.ru — cant WH- | MNpeacrasneHa WHGoOpMaUMs MNO  LLUMPOKOMY CNEKTPY
cTuTyTa «OKOHOMMYECKAs LUKO- | 9KOHOMMYECKUX OUCUMMNWH: Tpyabl, Guorpadum, nopt-
nay, QKOHOMUYECKU nopTan peTbl M3BECTHbIX 3KOHOMUCTOB; MPOIECCUOHANTBbHBLIN

KaTanor 3KOHOMWYECKNX pecypcoB NHTepHET

2. http://rucont.ru/gcollections - Hau. | Cant npegnaraet ObICTpbIN 4OCTYN K Ny6nvkaumam no
umdppoBon pecypc PykoHT 3KOHOMMUKE, (prHaHCaM, MEHEPKMEHTY U MAPKETUHTY
http://www.imf.org/ cant wmexay- | Npegnaraet 0630p MUPOBOW 3KOHOMMUKW, MeXOyHa-
HapOAHOro BanTHOro poHaa POAHbIX BaNOTHbIX PbIHKOB, KOTUPOBKM BantoT

3. http://www.book.ru/ - WspgaTtene- | MNonynapHas anekTpoHHas 6ubnvoTeyHas cuctema
ctBo KHOPYC COBpEMEHHON y4ebHoM 1 HaydyHou nutepatypbl. Co-



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

Ne Appec canrta v ero onucaHue MNepeyeHb MaTepuanos, NpeAcTaBreHHbIX Ha canuTe
oTBeTCTBYET pefepanbHbIM rocygapcTBeHHbIM obpa-
30BaTefbHbIM CTaHA4apTaMm.

4. www.znanium.com - wusgatenb- | Konnekuma 9neKTPOHHbLIX Bepcui n3gaHum  (KHWr,

ctB0 NHOPA-M XypHanoB, cTaTen u np.), CrpynnMpoBaHHbIX NO TeMa-
TUYECKMM U LieNeBbIM NpuU3HaKaMm.

5. 3NEKTPOHHas onbnuote- | bubnmnoteka nNUTEPaTypPbl: KHUT, Y4€OHMKOB, aHaNUTK-
ka Mspatenbckoro pgoma «[Ipe- | yeckux matepuano, pedepartoB. [Noabopka CChbINIOK
O6eHHuKkoBY (grebennikon.ru) Ha 9KOHOMMYECKMEe pecypcbl MHTepHeTa.

6. OBbC «FOPAUT» (www.biblio- | BupTyanbHasa skoHoMun4yeckasi bubnuoteka
nline.ru)

7 http://www.mnr.gov.ru MWHNCTEPCTBO NPUPOOHBLIX PECYPCOB WU  39KOMOruu

Poccuinckon ®egepaumm

8 http://www.minregion.ru MuHNCTEPCTBO perMoHarnbHOro passutus Poccumnckon
depepaunm

9 http://mww.mcx.ru MWHNCTEPCTBO CenbCKOro Xo3snMcTBa Poccunckon
degepauum

10 | http://www.economy.gov.ru MwuHMCTEPCTBO 3SKOHOMMYECKOro pasBuTust Poccun-
ckon degepaunmn

11 | http://www.gks.ru/ PepnepanbHas cnyxba rocyaapcTBEHHOW CTAaTUCTUKU

12 | http://www.rosregistr.ru depepanbHasa cnyxba rocygapCTBEHHON perucrpa-
M1, KagacTpa 1 KapTorpagpuu

14 http://www.biblioclub.ru OnEeKTPOHHO-6MbNMoTeYHas cuctema «YHMBEpCUTET-
ckasa 6Gubnuoteka oHNamH»

15 | http://www.pravo.gov.ru OdomupmanbHbI MHTEPHET-MOPTaN MNPaBOBOM MHAOPMaLMN

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

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

Mpun ocywecteBneHun obpasoBaTenbHOMO Npouecca acnupaHTamy U nNpogeccopcKo-
npenogaBaTeNbCKMM COCTABOM MCMONb3YOTCS Criefyolee nporpaMmMHoe obecneyeHue:
Microsoft Office (PowerPoint, Word u T. g), Open Office, Skype u ap.

8. ONMMCAHUE MATEPUAJNIbHO-TEXHUYECKOW BA3bl, HEOBXOAMMOW AN
OCYLLECTBNEHWUSI OBPA3OBATENBHOIO MPOLECCA MO AUCLUMNMUHE
(MOAYIIO)

[Ana maTepuanbHO-TeXHU4Yeckoro obecnedennsa gucumnnmHbl 1.1.7.1 VICKyCCTBEHHBbIN
WHTENNEKT B 061acTn HayYHbIX UCCrefoBaHuM ncnonbaytca: ayantopum Ne 3001, 207 ¢
BbIXO4OM B /IHTEPHET, KOMMbIOTEPHBIN KIacc yHMBEpPCUTETa C BbIXOAOM B VIHTEPHET, nek-
LUMOHHbIE U CEMUHAPCKME 3aHATUA NPOBOAATCHA C NPUMEHEHMEM BMOEOMNPOEKTOPA U KOM-
NbIOTEPHbBIX TEXHOMNOMIN, COBPEMEHHOIO 060pYyaOBaHUS.

[na n3yyeHnss ANCUMNNHBI UCNONb3YyTCA GubnmnoTeyHbl boHa, yyebHas nutepa-
Typa, umetoLlasicss B Hay4HoMm poHae 6nbnmoTteke, Ha BbiNyckatowmx Kacdeapax.
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MWUHUCTEPCTBO CEJIbCKOIO XO3AUCTBA POCCUUCKON ®EOEPALIUMN
depepanbHoe rocygapcTBeHHoe BoapkeTHOe obpasoBaTenbHoe
yypexaeHue Bbicllero obpasoBaHus

FOCYOAPCTBEHHbLIN YHUBEPCUTET MO 3EMITIEYCTPOUCTBY

NUCT PErTMCTPALUN BHECEHUA U3MEHEHUNA

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

M3MEeHeHUHn kadegpon

HbI 32 BHECeHue 13-
MeHeHuM




MpunoxeHue

®OHA OLIEHOYHbIX CPEACTB AN1A NPOBEQEHUA NPOMEXYTO4YHOMN
ATTECTAUUUN OBYHAKOLLIUXCA NO ANCUUNIIUHE

Anroputm paspaboTkm ¢poHAa OLLEHOYHbIX CPEeACcTB

1) ATTecTaumoHHble MaTepuarbl, KOHTPOSIbHO-U3MEpPUTENbHbIE T.€. BONPOCHI, buneTsl,
TeCThbl, 3a4a4u, No KOTOPbIM OLIEHMBAETCH YPOBEHb NOArOTOBKM acnupaHTa, npu 3TOM TUMo-
Bble KOHTPOSIbHbIE 3aaHNA UMM UHbIE MaTepuarnsbl, JOMMKHbI OblTb HanpaBrneHbl He TOSbKO
Ha OLEHKY 3HaHWIN, HO U HA OLIEHKY YMEHUIN, HABbIKOB M (UNN) ONbITa 4EeATENbHOCTH:

- MaTepuanbl, yCTaHaBnMBaKLWMEe CoAepXKaHWe W MopsLaoK NPOBEAEHUSI MPOMEXY-
TOYHbIX aTTecTaummn (3a4eToB, dK3aMeHa);

- NPUMEPHbIE TEMbI KOHTPOJSbHbIX PpaboT (npu Hanuuuu B YI1) n TpeboBaHus K UX Bbl-
NOJSTHEHUIO N OPOPMITEHWNIO;

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

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

2) OnucaHue TexXHONOrMm NPoBeAEHNSA OLEHKM.

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

4) ®OCbl gomkHbl ObITb YTBEPXKAEHbI Kak anemeHT Pl. Ha tutynbHOM nucte cra-
BUTCA nognucb npopektopa, POC clumBaeTca M CKpenndeTca neyvyaTbio Ha nocnegHen
CTpaHULE M XpaHUTCS B OTAEeNe AOKTOPaHTYpPbl U aCNUpaHTypbl.



