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AHHOTAIMA

paboueii mporpaMmmbl y4eOHOM JUCHUIINHbI
b1.B.23 «Python pJ1 HCKYCCTBEHHOI'0 HHTEJLJIEKTA»

JJIS1 HOATOTOBKH 0akasaBpoB no HanpasJjeHuio 09.03.02 «MupopmanuoHHbie
CHCTEMbI U TEXHOJOTMI 10 HANPABJICHHOCTH bosiblIKe 1aHHBIC 1 MALIMHHOE
o0yuyenmne (Machine Learning & Big Data) u

Hear ocBoenus aucuumiuebl: llenpto gucuummsasl  «Python s
HMCKYCCTBEHHOTO WHTEJUIEKTa» SIBISETCS OCBOCHUE CTYJIEHTAMH TEOPETHUYECKUX U
NPaKTUYECKUX 3HAHUW U NpUOOpEeTeHHEe YMEHUHW U HaBBIKOB B IPOBEJCHUS
AQHAJIUTUYECKOTO HCCIICIOBAHUS C MPUMEHEHHEM TEXHOJOTUM OOJIBIINUX JTaHHBIX U
BBITIOJIHCHUSI UHTETPAIlMU MPOTPAMMHBIX MOJIYJIEH U KOMITOHEHT.

MecTo AUCHMIUVIMHBI B Y4eOHOM IJIaHE: BKJIIIOUYEHA B 4acTh, POPMHUPYEMYIO
y4aCcTHUKAMHU O00pa30BaTEIbHBIX OTHOIICHUH Y4YeOHOro IlaHa MO HalpaBICHUIO
nonroroBku 09.03.02 «MHpopMallMOHHBIE CUCTEMBI U TEXHOJIOTUN.

TpebGoBanusi K pe3yJbTaTaM OCBO€HHUsI JAUCUMIUIMHBI: B pe3yJibTaTe
OCBOCHUS JHUCIUIUIMHBI (HOPMUPYIOTCSA CIIEAYIOIMINE KOMIETCHIIMU (MHIUKATOPHI):
[TKoc-2 (ITKoc-2.1, ITKoc-2.2; [TKoc-2.3).11Koc-9 (ITKoc-9.1, ITKoc-9.2; TTKoc-9.3).
Kpatkoe cogep:xxkanme gucuumiiuHbl. OCHOBHBIC HANpaBJICHUS HCCIICIOBAaHUN B
o0JlacTU MCKYCCTBEHHOTO WHTEJUIeKTa. HelpocereBol mMOAX0a K  CO3/IaHHIO
UHTEJUIEKTYyalbHbIX cUcTeM. WHkeHepust 3HaHWil. [loHSATHE 3KCNEPTHON CUCTEMBI
(3C). ba3za 3HaHuU#t — OCHOBHAsI KOMIIOHEHTA SKCIEPTHOM cucTeMbl. OTINYUS 3HAHUN
OT JIaHHBIX, 0a3bl 3HaHWK OT 0a3bl JMaHHBIX. Apxutektypa IC. Ormmuus IC ot
TPaJIUIUOHHBIX TPOTPAMMHBIX cucTeM. OCHOBHBIE THUIIBI PEIIaeMbIX 3a7a4 U 00J1acTH
npumerenus: OC. Hcmonb3oBaHWE TEHETHUYECKUX QJITOPUTMOB JUIsl OOy4YeHUS
UCKYCCTBEHHBIX HEHpPOHHBIX ceTei. I'eHetmueckue anroputMbl (I'A) kKak MeTon
pemieHus 3ana4 ontumuzanuu. O030p OCHOBHBIX METOJIOB ONTHUMHU3ALUUA. AHAJIOTHUS
¢ kuBoil mnpupomoii. Tepmuuonorus I'A. OCHOBHOM aJrOpUTM BBIYHUCICHHUI.
CpaBHenue I'A ¢ TpaJAMIIMOHHBIMHU METOJAMHU ONTUMH3alMHU. JOCTOMHCTBA U
HepoctaTtku ['A, obnactu ero mpuMeHeHusi. OCHOBHBIE KIJIACCHI 3a]1a4, PEIIaeMbIX C
noMolibio I'A. Peanu3zaius OCHOBHBIX T€HETHUECKUX omnepaTopoB. HelipoHHBIE CETH.
[lomaroBoe mocTpoeHne W OOydeHHE HEHPOHHOW CceTH ISl paclo3HaBaHUS
pykxomucHbIX udp 3 Habopa MNIST. Uaunmanuszaius BecoB u cMenieHuit. Beidoop
rurieprnapamerpoB. TexHnuka ['ecce m rpagueHTHBIM CIIyCK Ha OCHOBE HMITYJIbCA.
Hpyrue dyakuuu aktuBanuu. CI0KHOCTH 00y4eHUs] HEUpOHHBIX ceTeit. [Ipobrema
HECTaOUJILHOCTHU IPaJIUeHTA.

OO6masi Tpy10eMKOCTh THCHMILIMHBI cOCTaBsieT: 4 3aueTHhIX eaunumi (144
yaca).
ITIpoMeKyTOYHBIH KOHTPOJIb: DK3AMEH.



1. lleab ocBOeHHUSI JUCHUILIHHBI

Henpto pucuunnuuel «Python nns MCKyCCTBEHHOTO HMHTEIIEKTa» SIBISIETCS
OCBOCHHE CTYICHTAMH TEOPETHUYECKUX U MPAKTUYECKUX 3HAHWM U MpuoOpeTeHue
YMEHHU ¥ HABBIKOB B MPOBEJICHHS aHAIMTHUYECKOTO HCCIIECIOBAHMS C MPUMEHEHUEM
TEXHOJOTUN OOJIBIINX JAHHBIX U BBINOJHEHUS MUHTErPALMHA MPOTPAMMHBIX MOJYJIEH
Y KOMIIOHEHT.

2. MecTo TMCUMILUIMHBI B Y4eOHOM mpouecce

Huctummna «Python i MCKYCCTBEHHOT'O MHTEIJIEKTa) BKIIOUEHA B YaCTh,
dopMUpyeMyI0 yYaCTHUKaMH O0Opa30BaTENIbHBIX OTHOILIEHUWH Y4YeOHOro IUiaHa.
Huciununaa  «Python 18 MCKyCCTBEHHOrO  MHTEIUIEKTa»  peajiu3yercs B
cootBercTBUM ¢ TpeboBanusiMu OI'OC BO, npodeccuonansHoro crannapra, OINOII
BO u YueOnoro mnana no HampasieHuto 09.03.02 «MHdopmannoHHbIe CUCTEMBI U
TEXHOJIOTUHY.

[IpenmecTByOmUMHU KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
muciiuinHa  «Python U1si MCKYCCTBEHHOTO WHTEIIEKTa» SBISOTCS «JIMHelHas
anrebpa», «Maremaruueckuil aHanuszy», «MaTemaTuueckasi craTuctuka», «Teopus
BEPOSATHOCTEN», «ANTOpUTMU3AIUS U MpOrpaMMHUPOBAHHUE, «AHanu3
HSKOHOMUYECKUX JIaHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX
TEXHOJOTUWA HA HHOCTPAHHOM SI3BIKE», «AHAIM3 DSKOHOMHYECKHX JaHHBIX C
UCMOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOrui», «MeTosl
MaIIMHHOTO 00yueHus», «IIporpammupoBanue Ha s3bike Pythony.

Pabouas nporpamMma aucuuruinHbl «Python 71 HCKYCCTBEHHOIO MHTEIUIEKTa»
JUIS  WHBAIMJIOB M JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSMU  3JI0POBBS
pa3pabaTbiBaeTCsl HWHIMBUAYAIPHO C YYETOM OCOOCHHOCTEH ICHXO(U3UYECKOTO
pa3BUTHUS, WHAMBUAYAJbHBIX BO3MOXHOCTEH H COCTOSHUSL 3/0pPOBbS TaKHX
00yJaromuxcs.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJbTATOB 00YYeHUsI MO TUCIUIINHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHMS 00pa30BaTebHOI
NPOrpaMMbl

OOGpa3oBarenbHBIC PE3YIAbTATBl OCBOCHUS JHUCIHMIUIMHBI  00YyYarOIIUMCH,
npejicTaBiaeHbl B Tabauie 1.

4. CTpyKTYypa " coepKaHue TUCHUILIHHbI



4.1 Pacnpenesienre TPy10éMKOCTH IMCUMILIMHBI 10 BUAaM padoT
110 ceMecTpam

O6mas Tpya10EMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3au.ea. (144 vaca), ux pac-
npeesieHre 1o BUAaM paboT ceMecTpaM MpeicTaBiIeHo B Tadaune 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnura 1

Kon
KOMIICTC
HIIUU

Conepxxanue

KOMITIETEHINH (MU €€ 4acTh)

HNuaukaropsl
KOMIIETEHIIN U

B pesynbrate n3ydeHus yaeOHON JUCIMILINHBI 00yJaroNuecs JODKHBL:

3HaTb

yMEThb

BJIaJ€Th

ITKoc-2

CrocoOHOCTE BBITIOTHATE
WHTETPAIUIO TIPOTPAMMHBIX

MOJIyJIE U1 KOMIIOHEHT

[TKoc-2.1 3nats:
MOJIETH Tpoliecca u
TTPUHITHATIBI
pa3paboTku
MH(OPMAIIMOHHBIX
CUCTEM, OCHOBHBIE
TTOIXOJTBI K
WHTETPUPOBAHUIO
POrpPaMMHBIX
MOJTyJIel B
nH(pOopMaIMOHHBIE
CUCTEMBbI

OCHOBHBIE ITOJXO/bI K
WHTETPUPOBAHUIO

IIPOrpaMMHBIX MOJYJIEN B

MH(pOPMALMOHHbIE
CUCTEMBI

[1Koc-2.2 Ymers:
UHTETPUPOBATH
MOJyJU B
nH(}pOpMaITMOHHYIO
CUCTEMY; OTJIAXKHUBATh
pOrpaMMHBIE
MOIYIHN

HHTEIrpUpoOBaTh MOJAYJIHU B

MH(OPMALMOHHYIO
CUCTEMY; OTJIAXHUBATh
MPOrpPaMMHBIE MOIYIH

I1Koc-2.3 UmeTh
HaBBIKW: UHTErPaIIu
MOJyJIEW B
UH(POPMALIMOHHYIO
CUCTEMY; OTJIaJIKU
MPOTrPaMMHBIX
MOJTyJIEH

WHTETPaluK MOJYJICH B
UH(OPMALMOHHYIO
CUCTEMY; OTIIAJKU
MPOrPaMMHBIX MOyl

I1Koc-9

Crnioco0eH mpoBOIUTH

AHAJTIUTUYCCKOC UCCIICAOBAHHC

I1Koc-9.1 3uars:
peIMETHYIO0 00J1acTh

TCOPCTUYICCKHUC U
IMPUKJIAAHBIC OCHOBBI




C TIPUMEHEHUEM TEXHOJIOTUN
OONBIINX TAHHBIX

aHaJln3a, TUIIBI
OONBIINX JAHHBIX,
HMCTOYHUKU U METOIbI
U3BJICYCHHUS
uHpOpManuy,
TEOPETUICCKHE U
MIPHUKJIATHBIC OCHOBBI
aHaJin3a, TEXHOJIOTUU
XpaHEHUS U
00paboTKw,
COBPEMECHHBIC
METO/IBI U
WHCTPYMEHTAIbHBIE
CpEeJICTBa aHATN3a
OOJIBIINX TAaHHBIX

MPUMEHEHHS METOJIOB
UCKYCCTBCHHOTO
HMHTEIIIEKTA,
COBPEMEHHBIE METOJIBI U
WHCTPYMCHTAIILHBIC
CpeJICTBa aHATN3a
OOJIBIINX JaHHBIX

[1Koc-9.2 Ymers:
OIICHHUBATh
COOTBETCTBUE
Ha0OPOB JIAHHBIX
3a7a4aM aHajn3a
OO0JIBIINX JaHHBIX;
UCII0JIb30BATh
UHCTPYMEHTAJIbHBIC
CpenacTBa st
U3BJICYCHUS,
npeoOpa3oBaHus,
XpaHeHHs U
00pabOTKU JAHHBIX
U3 PA3HOPOIHBIX
UCTOYHUKOB;
pa3pabarhiBaTh U
OIICHUBATh MOJICITH
OOJIBIINX TAHHBIX;
ABTOMATH3UPOBATh

aBTOMAaTH3UPOBATH
MIPOIIECC aHATN3a
0O0JIBIINX JAaHHBIX C
ITOMOIIBI0 METOI0B
HUCKYCCTBECHHOTO
HMHTEJIEKTA




MPOIECC aHaN3a
0OIBIINX JTAHHEIX;
BHU3YaJIM3UPOBATH
pe3yNIbTaThl aHATH3a
0OJIBIINX JaHHBIX

[TKoc-9.3 NmeTh
HaBBIKH: BBIOOpA
UCTOYHUKOB JaHHBIX,
OIICHKU COOTBETCTBHS
Habopa TaHHBIX
MpeaMETHOM 001acTi
1 3aJlauaM
AHATATUYECKUX
paboT; mosTyuyeHus 1
bunbTpamnmuy,
W3BJICUCHMUS,
NPOBEPKH, OUMCTKH,
arperanuu u
pa3paboTku
NpeICTaBICHUS
00JpIIMX 00BEMOB
JTAHHBIX U3
TeTepPOreHHBIX
WCTOYHUKOB

OTICHKH COOTBETCTBHSI
Habopa JaHHBIX
MpeAMETHOM 001acTu u
BO3MOHOCTH
MPUMEHECHHS K HAM
METOJIOB
HUCKYCCTBECHHOTO
WHTEIICKTA




TabOnuia 2

Pacnpenesienne Tpy10éMKOCTH IMCHUILNIMHBI 10 BUIaM padoT Mo ceMecTpam

TpyaoéMKoCTB,
8 cemecTp
. yac.
Bua yueOHo# paGoThl Beero/*

O0mas Tpy10éMKOCTb JUCLHUIIMHBI 10 YYeOHOMY IIJIaHy 144
1. KontakTHas padora: 50,4
AyauTopHasi padora 50,4
8 MOM Hucine:
aekyuu (JI) 24
npaxkmuyeckue 3auamus (113) 24/4
KOHCYIbmMayuu nepeo dK3aMeHOM 2
KOHMAaKmuas paboma Ha npomexcymounom koumpoe (KPA) 0,4
2. CamocTtosiTesannasi paéora (CPC) 93,6
camocmosmenvHoe usyyeHue pazoenos, CAMon002oOmosKa 69
(npopabomka u nomMopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouii, N0020mMoseKa K
NPAKMUYECKUM 3AHAMUAM U M.O.)
Iloozomoeka Kk s3K3ameHny (KOHmpoib) 24,6
Bun npomexyTouyHOro KOHTPOJIS: HK3aMEH

* B TOM YHCIIE IMPaKTUYCCKasa MMOATOTOBKA.

4.2 Conep:kaHue IMCHUNIMHBI

Tabmuna 3
TemaTnueckuil MIaH y4e0HOM JUCHUIINHbBI
HanmeHoBaHue pase;10B U Tem Beero AynutopHasi padota | BueayauropHas
AUCHMILIUH (YKPYITHEHO) JI 3/~ | MIKP pa6ora CP
Tema 1. MeTo1bl HCKYCCTBEHHOTO 26.6/2 4 212 20,6
WHTEIJUICKTA ¥ MallIHHHOTO O0yYCHHUS
Tema 2. ['eHeTHUeCKHE AITOPUTMBI 44/2 8 6/2 30
Ig;a; (S)BHeI/IpOHHLIe CETU U paclO3HABAHHE 71 12 16 43
KoHcynbranuu mnepes 5K3aMeHOM 2 2
KoHTakTHast paboTa Ha IPOMEKYTOYHOM 0.4 0.4
koHTpoie (KPA) ' ’
Bcero 3a 8 cemecTp 144/4 24 24/4 2,4 93,6
HToro mo AucumMniMHe 144/4 24 24/4 2,4 93,6

* B TOM 4HCIIC MMPpaKTUYCCKad MMOATOTOBKA

Tema 1. MeToabl HCKYCCTBEHHOI'0 HHTEJIJIEKTA U MAIIMHHOIO 00y4eHUs

OcHOBHbBIE HamNpaBJEHUS MCCIEAOBAHUNA B 00JIACTM HCKYCCTBEHHOI'O HWHTEJUICKTA.
HeiipoceTeBoii moaxox K CO3aHUIO HHTEUIEKTYAJIBHBIX cuUCTeM. HHxkeHepus
3HaHui. [lonstue skcnepTHOM cuctemsl (JC). ba3a 3HaHUI — OCHOBHAsI KOMIIOHEHTA
AKCIEePTHOU cucTeMbl. OTIWYMS 3HAHUM OT JIaHHBIX, 0a3bl 3HAHUN OT 0a3bl JAHHBIX.
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Apxurektypa OC. Otamuus OC OT TpaguLMOHHBIX HPOrPAMMHBIX CHUCTEM.
OCHOBHBIE TUIIBI peIIa€MbIX 3a/1a4 U o0xacTu npuMenenus IC.

Tema 2. I'eHeTHUYECKHE AJITOPUTMBI

Hcnonb3oBaHuEe T€HETUYECKUX QJITOPUTMOB JJisi  OOY4Y€HUsT HCKYCCTBEHHBIX
HeWpoHHBIX ceTeil. ['enetnueckue anroputMbl (['A) kak meTon pemieHus 3aaad
ontuMuzauu. OO30p OCHOBHBIX METOAOB ONTHUMU3ALMHU. AHAJIOTHS C >KUBOU
npupojio. Tepmunosnorust I'A. OcHOBHOM anroput™ BeluuciaeHui. CpaBHeHue ['A ¢
TPaJIULIMOHHBIMU METOJIaMU oNTUMU3auu. JlocrouncTBa u Hegoctatku ['A, obnactu
ero npuMeHeHnsa. OCHOBHBIE KJIaCChI 3a7a4, pelIacMbIX ¢ noMoipo I'A. Peanuzanus
OCHOBHBIX F€HETHYECKUX OIEPaTOPOB

Tema 3 HeilipoHHbIe ceTH U pacno3HaBaHue 00pa3oB

Heiiponnsie cetu. IlomaroBoe nocrpoeHue u o0ydeHne HEUPOHHOU CEeTH IS
pacno3HaBaHus pyKONUCHBIX G p u3 Habopa MNIST. Mnunuanu3zanus BecoB U
cmenieHuil. Beibop runepnapamerpos. Texnuka 'ecce u rpaJueHTHBIN CITyCK Ha
OCHOBe uMmIyibca. Jpyrue ¢pyHkuuu aktuBauuu. CiokHOCTh 00y4YeHHs] HEHPOHHBIX
ceteil. [IpobieMa HeCTaOMIBHOCTHU TPaIUEHTA.

4.3 Jlexunun/IIpakTnyeckne 3aHATUS

Tabmuna 4
Conep:xxanne NPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONIPUATHS
DopMupyem Kou-
ple BO
KOMITETEHIH Bun Yacos
Ne Ne u Ha3BaHMe NMPaKTHYECKUX
Ne paznena . " KOHTPOJBHOTO | /[ w3 nux
n/n 3aHSITHI
(MHIMKATOP | MEPONPHUATHS | NPaKTHy
ecKast
l’I) nmoaAroTo
BKa
1 Tema 1. Meroasr | Jlekuus Ne 1. Meto bl [1Koc-9.1 4
HCKYCCTBEHHOTO uckycctBeHHoro uHteiekra u | [1Koc-2.1
HHTEIJIEKTA U MaITUuHHOTO 00Y4YCeHHS
MallIMHHOTO IMpaxTuyeckas pabora Ne 1. ITKoc-9.2 3ammTa paboThI 2/2
00yUeHHs Hcnonp30BaHUs METO/IOB [MKoc-9.3
MAalIMHHOTO 00y4YeHHs U [MKoc-2.2

HNCKYCCTBECHHOI'O MHTEIIJICKTA JJIA I[IKoc-2.3
PECHICHUS 3a1a4

2 Tema 2. Jlexmus Ne 2. 'enernueckue ITKoc-9.1 4
I'enernueckue anroput™sl it ontumuzanuu | [1Koc-2.1
AJIITOPUTMBI IIPOM3BOJICTBEHHBIX ITPOLIECCOB
Jlexmus Ne 3. Metoasl ITKoc-9.1 4
ONTUMM3ALIUHN ITKoc2.1

ITPONU3BOACTBCHHBIX ITPOLIECCOB
Ha OCHOBC I'CHECTHYCCKOI'O

10JIX0/1a
[IpakTuyeckas pabora Ne 2. [TKoc-9.2 3ammra pabotel | 6/2
[IporpammupoBanue [TKoc-9.3
reHeruueckux anroput™oB aist | [TKoc-2.2
peuieHus 3a/1a4y Ha SI3bIKe [TKoc-2.3
Python

3 Tema 3 Jlexums Ne 4. Heliponnsie cetn | [TKoc-9.1 3amura paboTh 6
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®opmMupyeM Koa-
bie BO
KOMIIETEeHI! Bun Yacos
Ne Ne ¥ Ha3BaHHe MPAKTHYECKUX
u/n Ne paznena SAHSTHI " KOHTPOJIBHOTO | / u3 nux
(MHIUKATOP | MEPONPHATHH | NPaKTHy
eCcKast
]’I) MOAroTo
BKa
Heiiponnsie cetu [TKoc-2.1
Y pacro3HaBaHUE
00pa3zoB Jlextmst Ne 5. PacnosnaBanue | [1Koc-9.1 6
00pazoB [TKoc-2.1
[Ipaktuueckas pabora Ne 3. | [TKoc-9.2 3amuTa paboTh 8
PazpaboTka mozenu | [TKoc-9.3
pacrio3HaBaHus 00pa3oB [TKoc-2.2
[TKoc-2.3
[Ipaktuueckas pabora Ne 4. | [TKoc-9.2 3ammra paboTs 8
PazpaboTka mozenu | [TKoc-9.3
pacro3HaBaHUs rojoca [TKoc-2.2
[TKoc-2.3
Tabmuua 5
Hepequb BOINPOCOB IJIsl CAMOCTOATEC/ILHOI0 U3YICHUSA TUCIHTUIIJIMHBI
Ne eI e aRlr o Ilepeyenb paccmaTpuBaeMbIX BOIIPOCOB ISt
n/n CAMOCTOSITEJILHOTO H3YYeHH s
1. Tema 1. MeToasl OTnnuns 3HaHWH OT JAHHBIX, 0a3bl 3HAHUN OT 0a3bl JaHHBIX.
HUCKYCCTBEHHOTO Apxutektypa IC. Otinnuust 9C OT TpagUIIMOHHBIX
WHTEJJIEKTa U IporpaMMHbIX cucteM. OCHOBHBIE THITBI pEeLIaeMbIX 3a/1a4 U
MAIlIMHHOTO 00Y4YCHHSI o6nactu npumenenus IC (ITKoc-2.1, ITKoc-2.2, [TKoc-2.3,
ITKoc-9.1, TTKoc-9.2, TTKoc-9.3)
2. Tema 2. I'eneTnueckue O030p OCHOBHBIX METOJIOB ONITUMH3ALIUN. AHAIOTHS C KUBOH
AJITOPUTMBbI npupo 0. TepMUHOIOTHS TeHETUYECKHX anropuTMoB (I'A).
OcHOBHOM anroput™m BelurcieHuid. CpaBHenue ['A ¢
TPaIUIIMOHHBIMU METOJJAMH ONTUMU3AIUU. JJoCTOMHCTBA U
Henocratku I'A, oomactu ero mpumenenus. (I1Koc-2.1, ITKoc-
2.2, [IKoc-2.3, IIKoc-9.1, TTKoc-9.2, TTKoc-9.3)
3 Tewma 3 Heiiponnsle cetn | Texnuka ['ecce ¥ rpaJueHTHBIN CIIyCK Ha OCHOBE UMITYJIbCA.

" pacCliO3HaBaHUC o6pa30B

Hpyrue ¢dynkiun aktuBanuu(I1Koc-2.1, I[TKoc-2.2, [TKoc-2.3,
ITKoc-9.1, TTKoc-9.2, TTKoc-9.3)

5. O0pa3oBaTesibHbIE TEXHOJOTHH

Tab6auia 6

HpnMeHeHne AKTHUBHBIX U HHTCPAKTUBHBIX Oﬁpa30BaTeJILHLIX TEeXHOJIOT Uil

HanmenoBanme HCIMOJb3YyEMBIX

Jl:;-)l'l Tema u ¢popma 3aHATUA AKTHBHBIX U1 HHTEPAKTHBHBIX
00pa3oBaTe/IbHbIX TEXHOJIOTHH

1. Jlexiust Ne 5. PacmiosHaBaHue oOpa3oB JI Jleknus-Busyanusanus

2. | Ilpaxtnueckas padora Ne 1. Mcnions3oBanus 113 JlenoBas urpa
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n/n

Tema u ¢popma 3aHATHSA

HaunmenoBaHmue HCII0Jb3yEMbIX
AKTHBHBIX U HHTEPAKTUBHBIX

00pa3oBaTe/IbHbIX TEXHOJIOTHH

METOA0B MAallIMHHOI'O O6y‘leHI/I51 u
HUCKYCCTBCHHOI'O MHTCIIJICKTA JJId PCHICHU A
3agad

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH M NPOMEKYTOUHASL ATTECTAIUSA 110
HUTOraM OCBOCHUS AMCUHUILIMHBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHNSI MM UHbIE MAaTEPHAJIbI, HEO0X0AUMBbIE
JJIS OHEHKH 3HAHUI, YMEHNH U HABBIKOB M (WJIH) ONbITA e ATEJIbHOCTH

6.1. TunoBbie KOHTPOJIbHBIE 3aJaHUS UM MHbIE MATEPHAJIbI, HEO0X0AUMBbIE JIJIs
OLICHKH 3HAHMI, YMEHHH U HABBIKOB M (WIH) ONBITA JeATEJIbHOCTH

IIpumep padort

IIpakTuueckas padora Ne 1. HMcnonb30BaHUA METONOB MAIIMHHOIO
00y4eHHs U MCKYCCTBEHHOI0 MHTEJIJIEKTA /ISl pelleHUus 3a/1a4

Peanm3oBaTh Ha si3bIke mporpamMmmupoBanus Python ajaroputmel ManmHHOTO
oOyuenus. PeannzoBaTh JaHHBIE MOJEIU C TNPUMEHEHHEM HEUPOHHBIX CETeH.
CpaBHuTh pe3ynbTaThl. [lo uTOoraMm BBINOTHEHUS PAOOTHI MPEJOCTABUTH OTYET C
BBIBOJAMU.

IIpakTuueckass padora Ne 2. I[IporpamMupoBaHMe TIeHeTHYECKHX
aJIrOPpUMTMOB JJIS pelieHus 3a1a4 Ha si3bike Python

Peasm3oBaTh Ha s3bIKe mporpammupoBaHus Python renetmueckue
anroputMbl. OLEHUTh KaueCTBO MOCTPOEHHBIX Mozeneil. [Io ntoram BbIIONTHEHUS
paboThI MPEIOCTABUTH OTYET C BHIBOJIAMHU.

IIpakTuyeckass padora Ne 3. Paspaborka Moxeam pacno3HABaHUSA
o0pa3oB

[To mpexacraBneHHOMy HabOpy U300pakeHUi 1UGP peaanu30BaTh AITOPUTM
pacno3naBanusa. OIEHUTH KauecTBO paboThl anroputMa. [1o uTOraM BBITTOJTHEHHUS
paboThI MPEIOCTABUTH OTYET C BHIBOJIAMU.

IIpakTuueckas padora Ne 4. Pazpadorka Moaeu pacio3HaBaHUs rojioca
ITo mpencraBieHHOMY HAO0OpPYy TOJIOCOBBIX COOOINCHUN peaan30BaTh
anropuT™M pacno3HaBaHus. OLEHUTh KadyecTBO padoThl anroputma. [lo uroram
BBITIOJIHEHUS Pa0OThI MPEIOCTABUTH OTUET C BHIBOJIAMH.

Bomnpoce! Kk 3K3amMeHy

1. ITpumepsl 3a71a4, peaeMbIX ¢ TOMOIIBIO UCKYCCTBEHHOTI'O MHTEJIEKTA.
2. MeToabl HCKYCCTBEHHOT'O MHTEJUIEKTA SISl PEIICHUA 3a/1a4.
3. MeToabl HCKYCCTBEHHOTO MHTEJUIEKTA JJI1 ONTUMU3AIINH.

4. Vicnonib30BaHKMe MalIMHHOTO O0y4YEHHSI.



5. Metonbl aHanu3a AaHHBIX C IOMOIIbIO MAIIIMHHOTO O0YYEHUSI.

6. Mcnosib30BaHME MAIIMHHOTO OOY4Y€HHUS JIJIsl ONTUMAJIBHOTO TUIAHUPOBAHHS.
7. OCHOBBI T€HETHYECKOTO ITPOTPaMMUPOBAHU.

8. OnruMu3anys TpPOU3BOJACTBEHHBIX ITPOLIECCOB.

9. IlpuMeHEHNE TEHETUYECKUX AITOPUTMOB.

10. [IpuHOMIBI KCTIOB30BAHUSI HEMPOHHBIX CETEH.

11. MeTonb! pacrio3HaBaHusl 00pa3oB.

6.2. Onucanue nokasareJieil U KpUTepHeB KOHTPOJIA YCIIeBaeMOCTH, ONIMCAHHE
IIKAJI OlleHMBAHHUSA

Texymuii KOHTpOJIb 3HAHWM, YMEHUH W HABBIKOB NPOBOAUTCS B (dopme
KOHTPOJBHBIX pabOT C pacyeTHbIMU 3aJauyaMy, a TaKXKe MNpelycCMOTpeHa 3alluTa
WHJMBUIYaJbHBIX 3a71a4, BBIMOJHAEMBIX KaXIbIM CTYACHTOM Ha MPAaKTUYECKUX
3aHATUAX. JIMKBUAAIUsA CTyJEHTaMH TEKYIIUX 3aJ0JDKEHHOCTEH MPOU3BOIUTCS
Takke B (pOpMe BBITIOTHEHUSI MHANBUIYILHOM 3a/1a4M TI0 COOTBETCTBYIOIICH TEME U
JanbHEHIel ee 3allUThl MPEernoaaBaTenio Kadeaphl.

Jlns mostydeHus sk3aMeHa Heooxoaumo Habpate 6osiee 60%.

['pamamus oneHok:

0 — 60% - «HEYTOBIETBOPUTEILHOY;

60 — 75 — «yIOBIETBOPUTEIHLHOY;

75 — 85 — «xoporoy;

85 — 100 — «oTnuuHO»

@opMbl KOHTPOJSI: YCTHBI OMNpPOC, TECTOBBIM KOHTPOJIb, WHAUBUIYAIbHOE
cobeceloBaHuE, 3ammTa BBITIOJIHEHUS IPaKTUYECKOTO 3a1aHUS o
WHANBUAYaTbHOMY BapuaHTy. B UTOroByIo cymmy 0aioB BXOMST pe3yibTaThl BCEX
KOHTPOJINPYEMBIX BUJOB Ball€il JEATEIbHOCTU — MOCEIICHUE 3aHATHI, BBITIOJHEHHE
3aJlaHui, TTPOXOKJEHUE TECTOB M HAIMKMCAHWE KOHTPOJIbHBIX padOT, aKTUBHOCTH Ha
NPaKTUYECKUX 3aHIATUAX U T.1I.

B wutoroseiii pedtuHr BxoauT: 30% - pe3ynbTaT BHITOJIHEHUS KOHTPOJIBHBIX
MEPOIPUSTUH(TECT, CaMOCTOSITeNIbHBIE padOThl U 1p.), 60% - Oamabl 3a cAaHHBIC
WHIUBUYyalbHbIE paboThl U 10% - mocenieHne 3aHsATHil.

[Ipu u3ydeHun Kaxxaoro Moayisl IUCHUIUIMHBI MPOBOAMUTCS MPOMEKYTOUHBIH
KOHTPOJIb 3HaHHUM C LEJIbI0 TPOBEPKU U KOPPEKIHMH XOAa OCBOEHUSI TEOPETUUECKOTO
Marepuala U MPakKTHYeCKUX YMEHUU U HaBBIKOB.

7. YueOHO-MeToaAN4YeCcKoe 1 MH(POPMALIMOHHOE 00ecneYeHue T CIUTINHBI

7.1 OcHoBHas auTEpaTypa

1. Boponuna, B. B. Teopust u npakTuka MalmiMHHOTO OOy4eHHUsS : ydeOHOe
nocobue / B. B. Bopoauna. — YnbstHoBCK : Yl TY, 2017. — 290 c¢. — ISBN 978-5-
9795-1712-4. — Tekct: »dneKkTpoHHBIN / JlaHB : 3IEKTPOHHO-OMOIMOTEUHAS

cucrema. — URL.: https://e.lanbook.com/book/165053
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2. Kynpssues, H. I'. IlpakTnka npuUMEHEHHs KOMIBIOTEPHOIO 3pEHHUS U
AJIEMEHTOB MAIIMHHOIO 00y4YeHusl B y4yeOHBIX IpoeKTax : yueOHoe mocodue / H. T
Kynpssues, . H. ®ponos. — I'opHo-Anraiick : 'AI'Y, 2022. — 180 ¢. — Tekcr :

ANEKTPOHHBIN //  Jlaub : 2NeKTpoHHO-OmMOnMotreunas cuctema. —  URL:
https://e.lanbook.com/book/271100
3. benukos, B. B. IlpuMeHeHre MeTOJOB MAIIMHHOTO OOY4YEHHUS U TEOPHUH

UTp NP pelIeHUH 3aja4 B o0jacTy MHPOpMaUUOHHONW Oe3onacHoCcTH: IIpakTukym :
yueOHoe nocodoue / B. B. benukos, C. B. KonecuukoB. — Mocksa : PTY MUPDA,

2022. — 30 c.— Tekcr: »nexTpoHHbIM // JlaHb : 3IEKTPOHHO-OUOIMOTEYHAs
cuctema. — URL.: https://e.lanbook.com/book/240047

4. OcTtpoyx, A. B. Cuctembl HCKYCCTBEHHOTO MHTEJUICKTa : MOHOTpadus / A.
B. Octpoyx, H. E. CypkoBa. — 2-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2021.
— 228 c¢. — ISBN 978-5-8114-8519-2. — Tekct : anextpoHHsiii // Jlanb
AIIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/176662

5. HemunoBa, JI. A. VHTenneKkTyanbpHbI aHAW3 JaHHBIX Ha si3bike Python :
yueOHo-MeToauueckoe mocooue / JI. A. JlemumpoBa. — MockBa : PTY MUPDA,
2021. — 92 c.— Tekcr: anekTpoHHbIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAs

cucrema. — URL.: https://e.lanbook.com/book/218693
7.2 JlonoTHUTEIbHAS JIUTEPATYypa

1. AnexceeB, JI. C. TexHONOTMM WHTEUIEKTYaJbHOTO aHalIU3a JIaHHBIX
yueOnuk mist By3oB / JI. C. AnekceeB, O. B. lllekounxun. — Cankr-IletepOypr :
Jlansp, 2022. — 176 ¢. — ISBN 978-5-8114-8299-3. — Tekcr : anekTpoHHbIH // JIaHb
: DIIEKTpOHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/187559

2. MaxkmanoB, A. B. TexHOIOTMHM WHTEIUICKTYaJIbHOTO aHalM3a MaHHBIX !
yuebHoe mocobue / A. B. Makmanos, A. E. XKypasnes. — 2-e u3z., ctep. — CaHKT-
[TerepOypr : Jlams, 2022. — 212 c¢. — ISBN 978-5-8114-4493-9. — Texker :
ANeKTpOHHBIHM //  JlaHb :  2leKTpoHHO-OMOnMoreunas cuctema. —  URL:
https://e.lanbook.com/book/206711

3. IIporpammubie = CHUCTEMBI  CTAaTHCTMYECKOTO  aHAJU3a. Oo6napy>xeHue

3aKOHOMEPHOCTEH B JaHHBIX C MCIOJb30BaHHMEM cucTeMbl R u s3pika Python :
yaebHoe mocooue / B. M. BonkoBa, M. A. Ceménora, E. C. YerBeprakona, C. C.
BoxoB. — Hopocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-3183-2. —
Texct : anexTponHslii / Jlaue : anekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/118287 (mara oOpamenus: 15.11.2022). — Pexum
noctyna: 1y apropus. [lonp3oBaTenen.

4. 3pixo, C. B. TlporpammupoBanue : yueOHUK u TpakTukyMm mis By3oB / C. B.
3bikoB. — MockBa : M3gatensctBo [Opaiit, 2022. — 320 c. — (Bsicuee
obopazoBanue). — ISBN 978-5-534-02444-9. — TekcTt : DJJIEKTPOHHBIA //
OobpazoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489754
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7.3 MeTtogu4eckue yKasaHUs, PpeKOMEHIAalH U IPyrue MaTepUuaibl K
3aHATUAM

1. XapuronoBa, A.E. XpaHwinlla ¥ CUCTEMBl MHTEJUIEKTYaJIbHOTO aHAJINA3a
naHHbIX: MeToanudeckue ykazanus / A.E. Xapuronosa. — M.: PTAY-MCXA um. K.A.
Tumnpssesa, 2016. — 25 c.

8. Ilepeuennb pecypcoB nH(GOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX [IJIsl OCBOCHHS JUCHUIJINHbBI

1. The R Project for Statistical Computing https://www.r-project.org/(oTkpsITbIit
JI0CTYTI)

2. The R Project for Statistical Computing https://www.r-project.org/ (oTKpbIThIi
JI0CTYTI)

3. Amnaxonma. URL: https://www.anaconda.com/distribution/(oTkpbIThIit oCTYT)

4. Odunmansbiii caiiT Pocctata. URL: http://www.gks.ru/ (OTKpBITBI# 1OCTYII)

5. Odunmansubiit caiit llentpanisHoro banka Poccum. URL: http://www.cbr.ru
(OTKPBITBIN OCTYTI)

6. Bureau of Economic Analysis. URL:  http://www.bea.gov (oTKpsITHIi 1OCTYII)
7. MockoBckasi ~ MEXIyHapojHas  BaJloTHas  Oupxka.  http://www.micex.ru
(OTKpPBITBIN JOCTYTI)

8. Odwummanpubiii caiit BcemupHoro 6anka . URL: http:// www.worldbank.org
(OTKPBITBIN JOCTYI)

9. OdunmanbHBINH cauT MuHucTepcTBa (dbuHaHCOB P®. URL:
http://www.minfin.gov.ru (oTKpBITHIH JOCTYII)

10.Odunuaneupiii  caiit HaruoHanmsHOTO O0MOpPO AKOHOMHYECKHX HCCIIEI0OBaHUN
CIIOA. URL: http:// www.nber.org (OTKpBITBI TOCTYII)

9. [lepeyeHb NPOrpaMMHOIr0 odecneyeHusi 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM
Tabmuma 9
IlepeyeHb NPOrpaMMHOro odecne4eHust
Ne HaunmeHnoBaHnue Hanmenosa Tun Tox
- pasjaeia yueOHoi HHUE ABTOp | pa3padoTk
n/n NMPOrpamMmmbl
JTACHUILINHBI MPOrpamMMbl "
Tema 1. Meroapl  MCKYCCTBEHHOI'O
MHTEJJIEKTa ¥ MAIIMHHOTO 00Yy4eHus
. Anaconda
1 |Tewma 2. 'eHeTHUYECKHE AJITOPUTMBI Anaconda pacueTHas | oo 2022
Tema 3 HelipoHHBIE ceTH U paclio3HaBaHUE P
00pa3oB

10. OnucaHue MaTepuaIbLHO-TeXHHYECKOH 0a3bl, HEOOXOTUMOM /1JIA
oCcyllecTBJIeHHsI 00pa30BaTEeJIBLHOI0 MPoLecca Mo AUCIUIINHE

Tabmuma 10
Caenennsi 00 00eCreYeHHOCTH CIEUHATU3UPOBAHHBIMY Ay IMTOPUSIMH,
Ka0uHeTamMu, JadopaTopusIMHu
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https://www.r-project.org/
http://www.gks.ru/
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http://www.bea.gov/
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http://www.minfin.gov.ru/
http://www.nber.org/

HaumenoBaHue cnenuaJbHbIX
NOMELIECHNH ¥ MOMeLUEeHUH 11
caMoCTOsITeIbHOM padoThl (Ne yueOHOro
Kopmyca, Ne ayAuToOpHn)

OCHﬁIIIeHHOCTL cnenuaJbHBIX IOMEIeHNH 1
NOMeIleHU JJI51 CaMOCTOSITeIbLHOM paﬁ()TLI

1

2

YuebHast ayoumopust O NPOGeOeHUsl 3aHAMULL
JNEeKYUOHHO20 MUNQ, Y4eOHas ayoumopust O
nPOBeOeHUst 3aHAMUTL CEMUHAPCKO20 MUNA, Y4eOHas
ayoumopusi OJis 2PYNNosvix U UHOUBUOYATIbHBIX
KOHCYIbmayuil, Y4eOnas ayoumopusi Oisi meKyue2o
KOHMPOJISL U NPOMENCYMOYHOU AMmMecmayuul

=

Okpan c anekrponpuBoaoM 1 mr. (MuB. Ne558771/2)

2. TIpoekrop 1 mrt. (6e3 nHB. No) — mproOperasncs He 3a CHeT
CpEICTB BYy3a

Bannanoycroitauseiii mkag 1 mr. (MuB.Ne558850/7)
CucteMHsIi 06710k ¢ MoHUTOpOM 1 1T, (MHB. Ne558777/9)
Crenp «CepreeB Cepreit CrenanoBud 1910-1999» 1 mir.
(MuB.Ne591013/25)

Ornerymmrens mopomkosbiit 1 mr. (HaB. Ne559527)
ITonsecHoe kperenue k orserymmuTento 1 mr. (MuB. Ne
559528)

8. Kamrozu 2mr. (MuB. Ne1107-221225, NuB. Nel1107-221225)
9. JlaBka 20 mirt.

10. Cron aynutopHslit 20 1mT.

11. Cron pnst npenogasaTens 1 wir.

12. Cryn 2 wir.

13. ocka mapkepnas 1 mir.

14. TpuOyHa HanonbHas 1 wT. (0e3 uHB. Ne)

ok w

No

yuebHas ayoumopusi 0 npo8edeHUs: 3aHAMULL
CeMUHAPCKO20 MUNA, Y4eOHas ayOumopust Ois
2PYNNOBLIX U UHOUBUOYATIbHBIX KOHCYIbIMAYULL,
yuebHas ayoumopusi 0 meKyue2o KOHmpoJis u
NPOMENCYMOYHOU ammecmayu, nomeuenue s
CAMOCMOAMENbHOU PabOmbl

1. Cucremnsiii 6ok Intel Core Intel Core i3-
2100/4096Mb/500Gh/DVD-RW 10 wt. (MuB.Ne601997,
NuB.Ne601998, NuB.Ne601999, NuB.Ne602000,
NuB.Ne602001, MuB.Ne602002, NuB.Ne602003,
NuB.Ne602004, 1uB.Ne602005, NuB.Ne602006)

2. MonuTop 10 mir. (0e3 unB. Ne) - mproOpeTauch HE 3a CUeT

CpEICTB BYy3a

kad 2 mr. (MuB.Ne594166, MuB.Ne594167)

Tymb6a 1 mt. (MaB.Ne594168)

ITonsecnoe kperenne k oraerymutento 1 mr. (MuB. Ne

559528)

Oruerymutens nopomkoBeiid 1 mr. (MuB. Ne559527)

Kamrozu 1 mr. (MuB.Ne551557)

Jocka MarHUTHO-MapKepHas 1 mrT.

. Cton 5 mt.

10. Ctost kOMIbIOTEpHBIH 12 T,

11. Ctyn odwucHsiit 21 wir.

12. Ceiid 1 mur. (06e3 MuB.Ne).

ok ow

© o~

yuebHas ayoumopust 0 Bpo8edenUs: 3aHIMuLL
JNeKUUOHHO20 MUnd, y4eoHas ayoumopust 0is
NpoBedeHst 3aHAMUL CEMUHAPCKO20 MUNA, Y4eOHas
ayoumopusi 05l 2PYNNoOBbIX U UHOUBUOYAIbHBIX
KOHCYyIbmayutl, y4eonas ayoumopust 01 mexyuje2o
KOHMPOJS. U NPOMENCYMOUHOU ammecmayu,
nomeujerue 0sl CamocmoamenbHol pabomsi

1. TpuOGyna namonsHas 1 mT. (MHB.Ne 599205)

2. Wkad mns nokymentos 3 mr. (MHB.Ne593633,
MuB.Ne593634,111B.Ne559548/18)

3. Bemranka HanonsHas 2 mr. (MaB.Nel107-333144,

WuB.Ne1107-333144)

Kamozu 1 mr. (MaB.Ne591110)

Jlocka MarHUTHO-MapkepHast 1 1mT.

Croi 15 mr.

Ckametika 14 mr.

Cron spro 1 mr.

. Cryn 2 mr.

N M

Lenmpanvrnas nayynas oOubauoOmeKa umeHu
H.U. Kenesznosa

YuraibHbIe 3aJI6I OMOINOTEKU

Cmydenueckoe obwexrcumue

Komnuara JJIA CaMOIIOAT OTOBKH
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11. Meroanyeckre peKOMeHAAUMH 00YyYAKOIHUMCS 110 OCBOCHUIO TUCHMIIUHbI

[Ipuctynags K wu3ydeHH0 AucUUIUIMHBL «Python 11 HCKyCCTBEHHOIO
MHTEJUIEKTa», CTYACHTBI JOJIKHbI O3HAKOMUTHCA C YYEOHOW MporpaMMon, y4yeOHOM,
HAay4YHOM M METOJUYECKOU JuTeparypoil, umeromieiicss B oudnuoreke PITAY-MCXA
uM. KA. TumupszeBa, nonydutb B OUOJIMOTEKE PEKOMEHJIOBAaHHbBIE YYEOHUKHU U
y4eOHO-METOJUYECKHEe TI0COOUs, 3aBECTH HOBYIO TeTpajb Mg paboThl ¢
IIEPBOMCTOYHUKAMM.

B Xome mNOArOTOBKM K TPAKTUYECKUM 3aHIATHSAM H3YyYUTh OCHOBHYIO
JIUTEPATypy, O3HAKOMMUTBHCS C JOIOJHUTEIBHOM JIMTEPATypOll B COOTBETCTBUU C
IIOCTAaBJICHHOW 3axader. [Ipuw >TOM ydecTh peKkOMEHAalWM IIpernojasaTeis U
TpeOoBaHus y4yeOHOW mnporpammbl. HeoOxonumo mgopabaThiBaTh CBOM KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEpaTypbl, PEKOMEHJIOBAaHHOMU
npernojaBaTeieM U NpeyCMOTPEHHON yueOHOM mporpaMMoi.

IIpy mOArOTOBKE K 3a4€Ty M AKIIAMEHY MOBTOPATH MPOMJACHHBIA MaTtepuai B
CTPOrOM COOTBETCTBUM C Y4eOHOM mporpammoil. Mcrnonb3oBaTh KOHCHEKTHI U
JUTEPATypy, PEKOMEHJI0BaHHYIO TpernoaaBareneM. OOpatuTh 0co00e BHUMAaHUE HA
TEMbl Y4eOHBIX 3aHSTUH, MPOMYIIEHHBIX CTYACHTOM IO pa3HbIM NpuuuHam. [lpu
HEOOXOJIMMOCTH OOpaTUTBhCS 3a KOHCYJbTAlMEW MU METOJAMYECKOW MOMOIIBI0 K
IIPEIoAaBaTENIO.

Buabl u gopMbl 0TPa0OTKH MPONMYIIEHHBIX 3aHATHI

CryneHT, NponyCTUBLINM 3aHATUS 00s3aH CaMOCTOSITENILHO BBIIIOJHUTH COOOIIEHNE
(mpe3eHTaIuI0), PACCMOTPEHHYIO Ha MPAKTHUECKOM 3aHATUU U MOATOTOBUTHCS IO
KOHTPOJIBHBIM BOIIPOCaM K 3allUTe paOdOThl B paMKax YaCOB KOHCYJIbTAIUI.

12. MeToanuyecKkue peKOMEH AU MPENoJABATEIAM 10 OPraHu3auuu 00y4eHust
10 JIMCUHUILINHE

Kypc mammuaHOr0 00y4eHUs MOJDKEH JaBaTh HE aOCTpaKkTHO-(OpMalibHBIE, a
NPUKIIAIHbIE 3HaHUs. JlaHHas 1ellb MOXKET OBITh peann3oBaHa TOJBKO MPHU YCIOBUU
coOmro/ieHus1 B y4eOHBIX TUTAaHAX MPEEeMCTBEHHOCTH y4EOHBIX NUCIUIUIMH. ba3oBbie
3HAHMS JJIS M3YYEHUS AUCHMIUIMHBI JAlOT TaKhe MpeIMEeThl, KaK AKOHOMHYECKas
Teopusi, UHHOPMATHKA.

[IpenonaBarens MOKEH yKa3biBaTh, B KaKOW IOCJIEIOBATEIBHOCTH CIEAYyET
M3y4yaTh MaTepuasl JTUCIUIUIMHBI, 00pamiath BHUMaHWE Ha OCOOCHHOCTH H3y4YeHUS
OTJIEIBHBIX TEM M Pa37eiioB, IOMOTAaTh OTOUPATh Hanboiee BaKHbIC M HEOOXOIUMbIE
CBEJICHUS M3 Y4eOHBIX MTOCOOUH, a TaKXKe /1aBaTh OOBSICHEHUS BOMPOCAM MPOTPAMMBbI
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyAHEHHS. [lpu 3TOM mpemnogaBaTesio
HEO0OXOIMMO YYHUTHIBATH CIACAYIOMINE MOMEHTHI:

1. He cnenyeT nmeperpy*aTh CTyJICHTOB TBOPUYECKIUMH 3aJaHUSMHU.

2. YepenoBaTh TBOPUYECKYIO paObOTy Ha 3aHATHSIX C 33JIaHUSMH BO BHEAYIUTOPHOE
BpeMms.

3. JlaBaTh cTyaeHTaM YETKUI WHCTPYKTAX MO BBITOJTHEHHUIO CaMOCTOSITEIBHBIX
3aJIaHdi: 1IeTh 3a/IaHMsI; YCIOBUS BBITIOJHEHMS; 00BEM; CPOKHU; TpeOOBaHUS K
0hOpMIICHHIO.

4. OcyliecTBIsATh TEKYIIHI YU4eT U KOHTPOJIb 32 CAMOCTOSTEIIbHOW PabOTOM.
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HOM

A LA

CMOTpEeHHOM yue6HOi 11 “ pernogaBaTeIeM U Ipeay-

pOTrpaMMOid.

CTp0r01\£I E:OI;ES:S;(: o BaléeTyuH SKIaMeHy TIOBTOPATE MpOIeHHBI! MaTepral B

patypy, pekome Hu ¢ yyebHoU nmporpammoii. Mcnonp3oBaTh KOHCIIEKTHI U JIMTE-
6 ’ HIOBAHHYIO [PETIONABATEIEM. OGpatuth 0coboe BHUMAaHKE Ha TEMBI

YHCOHBIX 3aHATUH, NPOMYIIEHHBIX CTYJEHTOM 10 pa3HbIM mpuduHaM. [Ipu Heobxo-

ﬁ:}lﬁ&ocm O0paTHThCs 3a KOHCYJIbTAlMEN M METOAMYECKOM MOMOILBIO K IIpernoiaBare-

BHAELR (opmbI 0TpaGoTKH NpONYLIEHHbIX 3aHATHIA

Crynenr, IPOIYCTHBILHI 3aHATHA 0053aH CAMOCTOATENBHO BBITOJIHUTH COOOIIEHHE

(Hpe3eHTaHHIO), PacCMOTPEHHYIO Ha NMPaKTUYECKOM 3aHATHH U ITOATOTOBHTHCA IIO

KOHTPOJIBHBIM BOIIPOCaM K 3aIiuTe paboThl B paMKax 4acoB KOHCYJIbTaLlUH.

12. Meroanueckue pPeKOMeHallMH MpenoAaBaTe/]IsM M0 OpraHu3alHH o0y4yeHHs
0 AUCHHUIIHHE

Kypc mammHHOrO 00ydeHHus NOIKEH HaBaTh He abcTpakTHO-QOpMabHEIE, a
IpUKIanHble 3HaHU. JlaHHAs LieTb MOXeT OBITh pealn30BaHa TOJIbKO IpH yCIOBHH
CO6MONe s B y4eOHbIX MIaHax IPeeMCTBEHHOCTH y4eOHBIX HCIHILIAH. BazoBrie
3HAHUS U1 W3YYEHWs MUCLUIUIMHBI JAIOT Takue NMpeAMeThbl, Kak 3KOHOMHYECKAs
TeOopusi, ”HPOpMAaTHKA.

[penonaBarelb NOJDKEH yKa3blBaTb, B KaKkoil I0CJIeOBaTeIBHOCTH CJIENYeT
W3y4aTh MaTepHajl JUCLHMIUIMHEL o6paIarh BHAMaHHE Ha OCOOEHHOCTH H3Y4EHHA
OTIEThHBIX TEM M pa3felioB, IOMOrarh oTOMpaTh Haubosee BXXHBIE H HEOOXOIUMBIE
cBeeHus U3 YUeOHbBIX 0COOuH, a TaKXKe JaBarh 00BSICHEHHS BOIIPOCAM IIPOrpaMMBl
Kypca, KOTOpbIe OGBIYHO BBI3BIBAIOT 3aTpyAHEHUs. [Ipy 3TOM IIperoaaBaTe/ro Heo0-
XOJIMIMO YIUTBIBATh CIIEXYFOIHE MOMEHTBL:

1. He ciiemyeT neperpyarp CTyI€HTOB TBOPIECKAMA 3aJaHUSIMH.
2. UYepeznoBaTh TBOPYECKYIO paboTy Ha 3aHATHAX C 3a/{aHIIMHU BO BHEAy TUTOPHOE

BpeMsI.

3. JlaBaTh CTyJEHTaM YeTKHH MHCTPYKT@X IO BBIIIOJHEHUIO CaMOCTOSTEIBHBIX

3ajaHyil; LeJb 3a/laHusl; YCIOBUS BBINOTHEHU, 00BeM; CpOKH; TpeOOBaHMA K

0(hOpMJIEHHIO.
4. OcywecTBIATH TEKyIIMH yueT
5. JlapaTh OLEHKY 0000mAaTh ypOBEHb yCBOC

TBOpYECKOH pabOTEL.

IIporpammy paspab6orai (1) /

XapHUTOHOBA A.E., K.3.H., JIOUEHT A

1 KOHTPOJIb 33 CAMOCTOSTENBHOH paboToH.
HHs HABBIKOB CaMOCTOSTENIBHOH,

(MOAIHCH)
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PELHEH3UA
Ha padouyo nporpammy AucuuInHbl b1.B.23 «Python 1Jisi HCKYCCTBEHHOr0 HHTELJIEKTAa»
OITIOII BO no nanpajenno 09.03.02 «MupopmManuoHHbIe CHCTEMBbI H TEXHOJIOTHM,
HanpaBJieHHOCTb «boJbme nannbie 1 MammHHoe o0yyenue (Machine Learning & Big
Data)»
(kBaniuukanus BHINTYCKHHUKA — 0aKaiaBp)

KonomeeBa Enena CepreeBHa, moueHT kadenpsl ¢unancoB ®I'BOY BO 1. Mockssl
«PTAY-MCXA umenu K. A. TumupsizeBa», KaHIUIaTOM SKOHOMUYECKHX HAayK (Hajiee Mo TEKCTY
PEICH3EHT), TPOBE/IcHa pelieH3us pabouei mporpaMMBbl TUCIUIUTHHBI « Python U1t HCKYCCTBEHHOTO
uatemiekra» OIIOII BO mo wHampaBnenuro 09.03.02 «Hugpopmayuonnvie cucmemvl u
mexHonoeuuy, HalpaBIeHHOCTh «boJblire AaHHbie U MammHHOe oOydenue (Machine Learning &
Big Data)» (6akamaBpuat) paspaboranHoit B ®I'BOY BO «Poccuiickuii rocynapcTBeHHBIN
arpapubiii  yHuepcurer — MCXA wumenun K. A. TumwupszeBa», Ha Kadeape CTaTUCTHKA U
kubepHeTuku (paspabotumk — XaputoHoBa AHHa EBreHbeBHa, KaHIUAAT YKOHOMHYECKHX HAYK,
JOLIEHT Kadeapbl CTATUCTUKU U KUOEPHETUKH).

PaccMoTpeB mpencTaBieHHbIE Ha pELEH3MPOBAHME MaTepuaibl, PELEH3EHT MpHILel K
CJIETYIOIIMM BBIBOJIAM:

1. [IpenbsiBnenHass pabouass mporpamMma JUCHMILIMHBL «Python i HcKyccTBEHHOTO
WHTEJUIeKTa» (nmanmee 1o TekcTy IIporpamma) coomeemcmeyem TtpedoBanusim OPI'OC BO mo
HarnpasiieHuto 09.03.02 «Ungopmayuonnsvie cucmemvt u mexronozuuy. [IporpamMmma codeparcum Bce
OCHOBHBIE pa3JIeNbl, coomeemcnegyem TpeOOBaHUSIM K HOPMATHBHO-METOIUYECKUM IOKyMEHTaM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUTMHBI B PaMKax
peamuzanmu  OIIOIl BO wue noonescum comnenuro —TUCUUIIIMHA OTHOCUTCS K YacCTH,
dhopmMupyeMoil yuacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH yaeOHoro nukia — b1.B

3. Ilpencrasnennsie B I[lporpamme uenu AUCUMIUTUHBI coomeemcmegyom TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.03.02 «Unopmayuonusvie cucmemvl u mexHoI02uu .

4. B cootBerctBum c Ilporpammoit 3a mucrummHon «Python ayis MCKyCCTBEHHOTO
UHTEIUICKTa» 3akpervieHa 2 komnemenuyus (6 unouxamopos). JlucummuimHa «Python mis
HCKYCCTBEHHOTO HWHTeIJIeKTa» M mpejacraBieHHas [Iporpamma cnocodma peanuzoeams uX B
00BSBICHHBIX TPEOOBAHUSX.

5. O6mas TpyAoEMKOCTh AUCUHUIUIMHBI «Python s HMCKyCCTBEHHOIO HWHTEIJICKTa»
cocraniser 4 3a4éTHbIX equHUIbI (144 yacoB/u3 HUX MpaKTHYECKas MOArOTOBKA 4 d.).

6. HNudopmanus O B3aMMOCBS3M H3Y4a€MbIX JAUCHMILUIMH M BOIpPOCaM HCKIIOYEHUS
nyOIupoBaHUsl B COJEP)KaHUU AUCLUMIUIMH coomeemcmeyem ACUCTBUTENbHOCTU. JlMCUUIUIMHA
«Python a1 MCKYCCTBEHHOTO MHTEIUIEKTay B3aMMOCBs3aHa ¢ apyrumu aucuurummaamu OITOIT BO
u YuebHoro mnaHa mo HampasieHuto 09.03.02 «Hugopmayuonusvie cucmemvl u mexHoI02UU» U
BO3MOHOCTh AyOJIMPOBAaHUS B COAEP)KAHUU OTCYTCTBYET.

7. IlpencraBnennas  I[Iporpamma  mpenmojiaraeT  HCIOJb30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, HUCHOJb3yeMble MPU pealHU3allHd Pa3IUYHbIX BUIOB Y4eOHOI
paboTer. @opMbl 00pa30BATENBHBIX TEXHOJIOTHI_coomeemcmayom criennpruke TUCIUTUIHHBL.

8. IIporpamma mucuumiuabl «Python 11 MCKYyCCTBEHHOTO WHTEIJIEKTa» MPEAINoaracT
3aHSTHSI B MHTEPAKTUBHOU (popme.

9. Bumel, conepxaHue U TPYAOEMKOCTh CaMOCTOSITEIbHONH pabOThl  CTYACHTOB,
npenctaBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSM K TOJATOTOBKE BBIMYCKHUKOB,
cogepxamumest Bo @OI'OC BO wnanpasnenuss 09.03.02 «Hugpopmayuonnvie cucmemvl u
MEXHON02UUY.

10. IlpencraBnennsie u onucanubie B [Iporpamme dhopMbl mexywetl olleHKH 3HaHUH (OTpoc,
Kak B (opMe OOCYXKJCHHUS OTACIbHBIX BOMPOCOB, TaK M y4acTHE B JICJIOBBIX  HUIpax),
coomeemcmayom crienu(rKe TUCITUILUINHBI B TPeOOBaHUSM K BBITYCKHUKAM.

11. ®dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHWHA CTYAEHTOB, MPEAyCMOTpPEHHAs
[IporpamMmoii, ocymiecTBisieTcss B (Gopme 3auera, 4TO coomeemcmeyem CTATyCy IUCIUIUIMHEI,
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lIchHnlni'H(go?Tm OLICHKH 3HAHMI, Ipe/IcTaBeHHbIe B [IporpamMme, coomeemcmsyiom creunpuke
PEOOBAHMSAM K BBITYCKHHUKAM.

13.  VYuebHo-MeToamyeckoe obecreyeHrne AMCIMILTAHEL IPeCTaBIEHO: OCHOBHOM JMTe-

PHaTYPOﬁ — 5 HCTOYHHKOB (6230BbIi y4eOHUK), NOTOTHUTEIBHOM TUTEPATypOil — 4 HAMMEHOBAHUA,
HTEPHET-pecypchl — 10 MCTOYHUKOB H coomeemcmeyem TpeOOBAHUAM ®I'0OC BO Hanpas/ieHUs
09.03.02 «Hnupopmayuonnsie cucmemol u MexHONO2UUN.

14. Marepuanbho-TexHuueckoe obecriedeHHe AUCHUIUTAHBL COOTBETCTBYCT crienuuKe
AMCIHMILIAHEL «Python 118 MCKYCCTBEHHOTO MHTEIUIEKTa» M 00ECIEYHBAET MCIONB30BAHUE COBPC-
MEHHBIX 06Pa30BaTeIBHBIX, B TOM YHCIIE HHTEPAKTHBHBIX METOJOB O0Y4CHHS.

15. Metogudeckne peKOMEHJAUMM CTYACHTaM H  METOJMYECKHE  pPEKOMCHIAUMH
TPEToaBaTesM MO OpPraHHW3aMM 00yYeHHs MO JUCLUILIMHE JAI0T MPEACTABICHAS O cnenuduke
00yueHHs o aucrumnge «Python 11t HCKYyCCTBEHHOTO MHTEILICKTAY.

OBIIHE BBIBO/IbI

Ha ocHOBaHHMH NPOBEJICHHOTO PELeH3HPOBAHHS MOXKHO CIIENATh 3AKITFOUCHHC, YTO XapaKTep,
CTPYKTypa H cojepxxaHue paboueil mporpaMMspl JUCHUIUIHHBI «Python U1 KCKYCCTBEHHOTO HHTE]I-
nexta» OITOIT BO no sanpasnenuio 09.03.02 «Hugopmayuonnbvie cucmembl i mexHono2uuy, Ha-
npaBieHHOCTh «BoJbIuKe AaHHbIE U MalIHHHOE 00y4eHHe (Machine Learning & Big Data)»
(kBaMGbUKANKS BHITYCKHUKA — OakaiaBp), paspaboTaHHas XapuronoBoit A. E., K.3.H., IOUCHTOM
Kadeapbl CTaTHCTHKH W KHOEpHETHKH, COOTBETCTBYET tpeGopanmsm PTOC BO, cOBpeMEHHBIM
TpeGOBAHMAM SKOHOMFKH, PHIHKA TPY[a W TIO3BOJMT MpH ¢ peamisalluy yCIeIHo obecreunTh
(GopMHpOBaHHe 3asBICHHBIX KOMIETEHIAH.

1 dumancos PI'BOY BO «Poccuiickui rocynapcer-
-A. Tumups3eBay, KaHIUAAT 3KOHOMHYECKHX
« A6 » Of 202/r.

Penensent: Konomeesa E.C., noueHT kad
BEHHBIN arpapHbld yHHBEPCUTET —

HayK

(mo, }{CL)
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