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1. llesu u 3212494 AU CIUILIHHBI

@opMUPOBAHUE TEOPETUUECKUX 3HAHUI 110 OCHOBAM MAILIMHHOIO OOyUYeHHUs IS
NOCTPOEHHUS POpMaTbHBIX MAaTEMATUYECKUX MOJIENIEH U UHTEPIPETALUH PE3YJIBTATOB
MOJIEJIMPOBAaHHUS; BBIPAOOTKA YMEHUS MO NPAKTHYECKOMY MPUMEHEHHIO METO/OB
MAIIMHHOTO OOYy4EHHMsI 1JIs1 MOCTPOCHMS (POpMaAIbHBIX MAaTEMaTHUYECKUX MOJEIIEH 1
WHTEPIIPETALNH PE3YIbTaTOB MOAEIUPOBAHUS IIPU PELIEHUY TPUKIIAIHBIX 33124 B
Pa3IUYHBIX TPUKIAJAHBIX 00JIACTAX U YMEHHUS U HaBbIKA UCTIONb30BAHUS PA3IUYHBIX
IPOrpaMMHBIX HHCTPYMEHTOB aHanu3a 0a3 JaHHBIX U CUCTEM MAIIMHHOTO 00y4eHHUS.

Kparkoe cogepkaHue TUCHMIITIMHBI

B npornecce 00ydeHust u3y4yaroTcss MaTEMaTHYE€CKUE OCHOBBI MAILIMHHOTO O0yY€eHUs,
0COOEHHOCTH U 00JIaCTh MPUMEHEHHUSI METOI0B MAIIMHHOTO 00yuyeHus. JlanHas yueOHas
JUCIUIUIMHA Pean3yeTcsl KaK LUK JICKIIMOHHBIX U JJA0OPAaTOPHBIX 3aHATHH, KOTOphIE
3HAKOMST CTYJAEHTOB C TEOPETUYECKUMHU OCHOBAaMH U aJITOPUTMAMH MAITUHHOTO
00y4eHHs, UX BO3MOKHBIMU IPAKTUUECKUMHU PEATU3ALUSIMHU U IPUMEHEHHEM MPU
pelIeHNH pealibHbIX 33/1a4. B paMKax JaHHOTrO Kypca CTYJE€HTHI JOJKHbI OJTYYUTh
IPEJCTaBIECHUE O 3aJa4ax, PEIIAEMbIX C [IOMOIIBI pacCMaTpuBaeMOM TEOPUH, U
OPUHLKIIAX TOCTPOEHUSI HEKOTOPBIX OCHOBHBIX KJIACCH(PHUKATOPOB.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: Kiaccu(UKalKIO0 METOJ0B MATUHHOTO
00ydenus (¢ yuuresem, 0e3 yuuTessi, 00ydeHue ¢
MOJIKPETIIEHUEM )

'YMeeT: pean30BbIBaTh MOJIENTM MAIITUHHOTO
00y4YeHUS C UCIIOIb30BAHUEM TOMYISIPHBIX
OMOIMOTEK

MMeeT mpakTUUEeCKUI OMBIT: PeABAPUTEILHON
00pabOTKH JTAHHBIX TIepe]] O0yICHHEM MOJICITH

[1K-4 Crioco6eH kinaccuuupoBarh 1
WICHTU(QHUIINPOBATH 33a]]a9H UCKYCCTBEHHOTO
WHTEJUIEKTa, BBIOMPATh a/IeKBaTHBIE METObI U
MHCTPYMEHTAJIFHBIE CPE/ICTBA PEIICHUS 3a/1a4
UCKYCCTBEHHOTO MHTEJUIEKTa

3HaeT: OCHOBHBIE KJIACCHI METOJIOB U aJITOPUTMOB
MaITUHHOTO O0y4YeHUs

YMeeT: hopMann30BaTh MPUKIATHBIC 389U U
pa3pabaThIBaTh METO/IBI U aJTOPUTMbI MATUHHOTO
00yueHUs 1715 UX PELICHUs

HMeeT mpakTHYeCKUI OMBIT: TPOrPaMMHOM
[pcaindali aJIrOpUTMOB MAITMHHOTO 06yquH51

I1K-5 Crioco6eH pa3pabarsiBaTh U IPUMEHSTh
METO/bl MAIIMHHOTO 00yUYEHUs AJIsl peleHus 3a1a4

3. Mecro nucuuniunnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB pabOT yueOHOro MmjiaHa BUJIOB paboT

HTEIeKTyaIbHBIN aHATIN3 TEKCTOB,
[IporpammupoBanue Ha si3pike Python PacriozHaBaHUE U CUHTE3 peuy,
CKyCCTBEHHBINM MHTEIUIEKT U HEHPOHHBIE CETH




TpC6OBaHI/I$I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

[IporpammupoBanue Ha si3pike Python

3HaeT: CHHTAKCHC U CTPYKTYpY si3bika Python,
ocHOBHbIe Onbnuoreku Python nmst paGoTsl ¢
TTAaHHBIMH YMEET: COCTaBIISTh IPOTPAMMEI C
MCIIO0JIb30BaHHEM KaK BCTPOEHHBIX, TaK U
CaMOCTOSITEIIEHO Pa3padOTaHHBIX MOATPOTPAMM H
Moynei Ha si3bike Python, mpumMensaTs 6ubnuorexu
Python nns ananu3a nanaeix Mmeer npakTudeckuii
OTIBIT: HAIIMCAHUS IPOrPAMMHOI0 KoJia ¢
WCTIOJIb30BAaHIEM CHHTAKCHCA M KOHCTPYKITHH SI3bIKa
Python, Hanucanus NporpaMMHOTO KOZIa Ha SI3bIKE
Python st 3arpy3ku 1 00pabOTKH TaHHBIX

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6mas TpyA0eMKOCTh JUCHIUIUIMHBI cocTaBiseT 3 3.¢€., 108 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTMHBI 108 108
AyOoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HJIN) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 35,5 35,5
[lonroToBka K sK3aMeHY 9,5 9.5
W3yueHne TeopeTHuecKoro Marepuaina 10 10
[ToaroroBka K KOJUIEKTUBHOM MPOEKTHOM NEATEIbHOCTH 6 6
ITogroroBka oT4€TOB 1O 1aOOPATOPHBIM paboTaM 10 10
KoHCynbranuu v NpoMeKyTouHasi aTTecTaluus 8,5 8,5
Bu konTpos (3adet, qud.3adeT, IK3aMeH ) - JK3aMeH

5. ConepkaHue TUCHMIIMHBI

No O0beM ayIUTOPHBIX 3aHITHH 1O BUIaM
pa3j;[_ena HaunmeHnoBanue pa3nenoB AUCIUTUTMHBI B Hacax
Bceero JI 113 JIP

1 BBeneHne B MalIMHHOE 00y4YeHUE 8 4 0 4

2 |OcHOBHBIC METO/IBI MAIITMHHOTO OOYYCHUS 8 4 0 4

3 Perpeccus. Knacrepuzamus. Kimaccudukamus. 16 ] 0 ]

['pacoBbie METOBI
4  |AucambnupoBanue mozeneid. bycrunr. [lepeobyuenue. 16 8 0 8




5 |He171p0HHLIe CeTH 16 | 8 | 0 |

5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Benenue B mammaHoe oO0yuenne. OcHOBHbIE MOHATHS. OnpeneneHue npeaMera
MaIIMHHOTO 00y4deHus. [IpumMepsl 3a1ad u obnacteit mpunoxkenus. Oopasbl u
npusHaku. Tumsl 3anau npenckazanus. Perpeccus. Takconomus. Knaccudukarus.
Twure! ommbok kinaccudukanuu. O6o0maromas crmocoOHOCTh KIacChuPpUKaTopa.
[TpuHIIMIT MUHUMHU3ALUHU SMIIUpUYecKoro pucka. HenooOyuenue. [lepeobyuenue.
CraTucTHUYECKH, HEHPOCETEBON U CTPYKTYPHO - TUTBUCTUYECKUN TTOAXOBI K
pacrno3HaBaHHIO 00pa3oB. CTPyKTypa TUIIHMYHOM CHCTEMBI PACIO3HABAHUS
00pa30B. [{uKiI TOCTpOEHUsI CUCTEMBI paclio3HaBaHUs 00Pa30B.

Knaccudukarus. O0mue npuHIMIBL. DTarbl KIacCH(PUKALUU. AJITOPUTMBI
00y4JeHHsI KJIaCCU(UKATOPOB C YUUTENIEM U 0e3 yuuTes. J[McKkpuMuHaHTHBINA
aHanu3. ['eoMeTpuyeckas HHTEpIIpeTalus 3a1auu Kinaccupukanuu. [IpoeKTuBHBIN
noxol. MeTpuku B MpOCTpaHCTBE MPU3HAKOB. EBKIINAOBO paccTosHuE.
Paccrosinne Maxanono6uca. OmmoOku mepBoro ¥ BTOPOTo poja.
UyBCTBUTEIBHOCTD U M30HMpaTeIbHOCTh. KprBas MOIIHOCTH KpUTEPHS
knaccudukaun. ROC-kpussie. [IpoBepka knaccudukaropa. [IpoBepka TecToBoi
BBIOOpKO#L. [lepekpecTHa mpoBepka. OneHka HHGOPMATUBHOCTH MMPU3HAKOB.

OcHoBHbBIE MeTO/IBI MallIMHHOTO 00yueHus. bailecoBckas knaccuduxarms.
'YcnoBHas BepoATHOCTh. PopMyita osHOM BepoaTHOCTH. PopMyiia baiieca.
Cratuctrueckoe pacrno3HaBaHue oopa3oB. HauBHelii 6aiiecoBckuit
kinaccudukatop. 3agava knaccudukanuu cnama. Kpurepuii otHomeHus
npasronono6us. baitecoBckuil yposenb ommnoku. baiecoBckuit puck. Kpurepuii
baiieca. MakcumanbHbIN aniocTEpUOPHBIN Kputepuil. Kpurepuii MakcuMainbHOTO
mpaBaononoousi. MHorokmaccoBsie OaliecoBckue kiaccudukaropsl. baiiecoBckue
KJIacCU(UKATOPBI ISl HOPMAJIBHO PACIIPEIeNIEHHBIX KJIACCOB MPHU pa3IMyHON
CTPYKTYpE MaTpHILIbl KOBAPHUALIUH.

OuenuBanue QyHKIUN pacupeneneHus. [lapamerpudeckoe oneHnBanue. Meton
MakcUMyMa npasaonono6us. baiiecoBckoe oneHnBanue. Hemapamerpuueckoe
onieHuBaHue. OrieHnBaHue AAepHbIM criaxuBanueM. OkHa [lap3ena. maakue
sapa. OnieHka MHOroMepHOi ioTHocTH. OniennBanue o K ommwkaiimum
cocensMm. Knaccugukanus no K 6mmxkaiiium cocensM. B3pemrBanne npru3HaKoB.
[ToBbIIeHNE CKOPOCTHU MOUCKa Onmkaimx coceneit. Meton k-D-nepesa. JlepeBbs
pemennii. OcHoBHbIe noHATH. Kitacchl peraeMbIx 3a/1a4: ONMCaHue JaHHbIX,
kinaccudukanus, perpeccus. OOMMNA aIrOPUTM MOCTPOSHUS JiepeBa peIIeHu.
Kputepun BbIOOpa HamTydIlero arpudyTa: npupocT nHpopMaIu,
OTHOCHTENbHBIN pupocT nHpopMmaryy, uajaekc ['unu. [IpaBuna ocTaHOBKH
pazOuenus nepesa. Oopesanue nepesa. Anroputm ID3. [Tepeobyuenue nepeBbeB
pemeHnii. OOpaboTka HenpephIBHBIX aTprOyToB. OOyUyeHHe Ha JaHHBIX C
nponyckamu. [IporpaMmMmHoe obecrieueHue Assi HOCTPOSHUS IEPEBLEB PEIICHUI.

Perpeccus. Meron HauMeHbIIMX KBaApaToB. Teopema ['aycca -Mapkoga.
O060011IeHHBII METO/T HAMMEHBIIINX KBAAPaTOB. PeKypCHUBHBII METO/T HAMMEHBIIIUX
KBaJ[paToB. AHAJIHM3 PETPECCHOHHBIX OCTATKOB. | paduueckas mpoBepka
TMHEHHOCTH, roMockeAacTUYHOCTH. OOBbsCHEHHAs U HEOOBbsICHEHHAs BapUaIusl.
Kosdppunment nerepmunanuu. HeycroitunBocts MHK k BeiOpocam. PobacTHas
perpeccusi. TeopeTuko-MHOXKeCTBEHHBIN OAX0 K perpeccun. Ommoku
perpeccun: HOpMaJIbHOCTh U OTPaHUYEHHOCTh. TeOpeTHKO-MHOKECTBEHHOE
OILICHMBaHUE NTAPaMETPOB PErpecCru U MPOTHO3a MPU UHTEPBATIHLHON OIINOKE.
Craryc o6pa3sioB. [TMO-pa3zmax u [TMO-otknonenne. BeIOpock, HHCANHIEPHI,
ayTcaigepbl U aOCOTIOTHBIE BRIOPOCH. DMINPUYECKOE OIICHUBAHNE WHTEPBAIBHOM




omnOku. [lnannpoBanue 3KcrepuMeHTa MpH MOCTPOCHUHU PETPECCHH C
WHTEPBAJILHON oImuOKol MHoromepHas perpeccus. OCOOEHHOCTH MOCTPOCHUS
pErpeccuy o0 MHOTOMEPHBIM JIaHHBIM. MHOXECTBEHHAs JINHENHAs perpeccus, ee
[IPEUMYILECTBA U HENOCTATKU. MyIbTHUKOUIMHEAPHOCTh TaHHbIX. Perpeccus Ha
raBHbIe KOMIIOHEHTHI. MHTepnperanus PI'K-moneneii. [IpoBepka perpeccuOHHBIX
Moneneit. Ommbka oOyueHus u ommoOKa nmporuosa. Kpurepuii BeIOopa KondecTna
[TIaBHBIX KOMITOHEHT 1pu nocrpoenuu PI'K.

I1-12

AHaJIU3 MHOTOMEPHBIX JaHHbIX. KoppensinoHHble U MPUYMHHO-CIIEACTBEHHBIE
cBsi3u. Koppensiuuysa npu3HakoB U CTPYKTypa JaHHbBIX. JIaTEHTHBIE CTPYKTYPHI B
nanHbIX. DopMmanbHast 1 3G (GeKTUBHAS pa3MEPHOCTh AaHHBIX. CTPYKTypa U YM B
naHHbIX. [[oHMKEeHHe pa3MepHOCTH TaHHBIX. [[OMCK JTaTEHTHBIX CTPYKTYP.
OtaeneHue CTPyKTypbl OT TyMa. MeTo/l INaBHBIX KOMIIOHEHT KaK JEKOMITO3HIIMS
MaTpHIlBl JaHHBIX. MaTpuiia cueToB. Marpuiia Harpy3ok. Martpuiia ommooxk.
OOBbsicHEeHHas! M OCTAaTOYHAs BapHallysl B JaHHBIX. [IpenoOpaboTka JaHHBIX.
['paduyeckast HHTEpIIpETAIls METO/1a TJIaBHBIX KOMIIOHEHT. Kputepun BriOopa
KOJTMYECTBA IMIaBHBIX KOMIOHEHT. Transfer learning, aganraius Mojenei moy
3aaqy.

13-14

Knactepuzauus. Knactepuzanus kak kiaccuukanus 0e3 yuurens. Mepsl
CXOZICTBA M MEpPHI pa3inuus 0opa3oB. Kpurepun kauecTBa KiiacTepU3aIiy.
WtepaTtuBHa onTuMu3alus pa3orenns Ha kiaactepsl. [Inockue MeTossl
knactepuzanuu. Meton K cpennux. Meroxg ISODATA. Meton FOREL. I'padoBsie
MeTozbl. Mepapxuyeckas kiacTepusanus. ATIOMEpaTUBHBIE U PA3IEISIOLINe
QJITOpUTMBI KilacTepu3auuy. JlenaporpaMmmsl. KoMUTeTHBIE METOIBI
pacrnio3HaBaHMs 00pa3oB. TeopeTnueckue NpeanoCbUIKH KOMUTETHBIX METO/IOB.
OnuHOYHbBIE MOJIENIN M aHcaMOnu Mozeneil. [TocnenoBarenbHbIe METOIBI
koMuTeToB: OycTuHI, AdaBoost. Omn6ky kiaccupukauu KOMUTETHBIMU
meTonamu. byctunr u nepeobyuenue. [lapannenbHble METOIbI KOMUTETOB:
OyTcTpen, OSTTHHT.

15-16

Heiiponnsie cetu. [Ipeanocbuiku BO3HUKHOBEHUS HelipoceTel. [lepuentpon
PozenOmarra. Muorocoinbii neprentpoH. Kapter Koxonena. Cetn Xondunaa.
MeTossl 00ydeHus HelipoceTeil. MeTos OnopHBIX BEKTOpOB. MammHHOe 00yueHune
u Teopus. Bannuka-YepBoneHkuca. [I[puHIMN CTPYKTYpHONH MUHUMHU3AIUU PUCKA.
Meton onopHbIX BekTopoB. [lonuTrka HasHauenus mrpados. Anepusie
npeoOpaszoBaHusi. Perpeccus ormopHbIX BEKTOPOB.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHblie padoThI

Ne
3aHATHA

No

paszena

HaumeHoBaHMe WK KpaTKoe cofiep:kaHue J1a00opaTopHOi paboThl

Koi-

1

ba3oBbIe MHCTPYMEHTHI MATMHHOTO OOY4EHUSI.

1

s3Ik TporpammupoBanus Python. Pabora ¢ 6ubnuorekamu Numpy, Pandas,
Matplotlib. Pa6ora ¢ Google Colaboratory.

[Ipenckazanue paka rpyau Ha naHHbix Breast Cancer Prediction.

Pemenue 3ampaun o tune jgecHoro nokpeitus u3 penozuropust UCI meTomom
ONMKANIINX COCeneit.

7-8

Perenre 3a1a4un 0 TUIIE JICCHOTO MOKPBITHS U3 peno3utopus UCI MmeTogom
ONMKANIINX COCEeNnEit.

9-10

[locTpoeHue peKOMEeHJaTeIbHONU CUCTEMBI

11-12

[locTpoeHne peKOMEHJaTeNbHONU CUCTEMBI




Co3nanue cBepTOYHON HEWPOHHOMU ceTH Ha (ppeiiMOBpKe ITyOOKOTr0o 00yUeHHS

13-14 5 |PyTorch mns pemenus 3agauun pacno3HaBanus 10 KI1accoB 0ObEKTOB Ha JlaTaceTe 4
CIFARI10.
Cosznanrie cBepTOYHON HEUPOHHOM ceTH Ha (peiiMOBpKe TITyOOKOTo 00yUueHuUs

15-16| 5 [PyTorch nans pemenus 3agaun pacno3HaBanust 10 kiiaccoB 00beKTOB Ha natacete | 4

CIFAR10.

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

TTonsun CPC

Crnucoxk nureparypsl (C yKazaHUEM
pas3lIernos, IiiaB, CTPAHMUIl) / CChUIKA Ha

peCypcC

Koi-
BO
JaCOB

CemecTtp

HOI[I"OTOBKa K 9K3aMCHY

OYMJI, ocH. nut. 1. 1:
https://e.lanbook.com/book/131686; m. 2:
https://e.lanbook.com/book/82818; norm. nut.
. 3: https://e.lanbook.com/book 100905.

l3yueHue TeoOpeTUYECKOro MaTepuala

OYMJI, ocH. aurt. 1. 1:
https://e.lanbook.com/book/131686; m. 2:
https://e.lanbook.com/book/82818; nom. mut.
. 3: https://e.lanbook.com/book100905.

[ToaroToBka K KOJJIEKTUBHOU MPOEKTHOM
EeATEILHOCTH

OVYM], ocH. nut. 1. 1:
https://e.lanbook.com/book/131686; m. 2:
https://e.lanbook.com/book/82818; mom. muT.
. 3: https://e.lanbook.com/book100905.

[ToaroroBka OTYETOB 10 JTAOOPATOPHBIM
pabotam

['OCT Odopmiennst otuéra; DYM/I, ocH.
ut. 1. 2: https://e.lanbook.com/book/82818.
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6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OaNITbLHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTAaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Yun-
Ha3Banue
Ne | Ce- Bug Makc. TLIBA-
KOHTpoJIbHOTO |Bec [Topsimok HaumcaeHus: 6AIIOB
KM|mecTp| KOHTpoOIIs 6am1 eTCs B
MEPOTPUITHS A
BepHo BbINoHEH MyHKT 1 1abopaTopHOi
paboThl -1 Gam.
BepHo BBINOJIHEH MyHKT 2 1a00paTopHOU
. KM-1
Texymmii paboThl -1 Gam.
1 5 JlaGoparopHast | 5 | 4 N PK3aMEH
KOHTPOJIb [IpaBubHO OOpMIIEH OTYET TIO
pabora 1 o
nmaboparopHoii pabote -1 Gan.
Samrun oTuéT -1 Ga.
B npotuBHOM ciyuae -0 6amios.
BepHo BbImoNTHEH MyHKT 1 1abopaTopHOit
. KM-2
Texymuit pabotsl -1 Gas.
2 5 Jlaboparopuas | 10| 4 . [PK3aMeH
KOHTPOJIb BepHo BbINIOTHEH MyHKT 2 1a00paTopHOH
pabora 2
paboTsI -1 Ga.




[IpaBubHO OhopMIIEH OTYET TIO
nmabopaTopHoit padote -1 6an.
SamuTu oTuét -1 6anm.

B npotuBHOM citydae -0 6aos.

Texyuuin
KOHTPOJIb

KM-3
JlaGopaTopHas
pabora 3

15

BepHo BbInonHeH MyHKT 1 1abopaTopHoi
pabotsl -1 Gas.

BepHo BbINOTHEH MyHKT 2 1a00paTopHOH
pabotsl -1 Gai.

[IpaBuiibHO 0popmIieH OTUET 110
nabopatopHoii padore -1 Gam.

Sammrit oT4éT -1 0asnr.

B npotuBHOM citydae -0 6ajios.

OK3aMCH

Texymnii
KOHTPOJIb

KM-4
JlabopartopHas
pabora 4

15

BepHo BBINOJIHEH MYHKT 1 1abopaTtopHoit
paboTsl -1 Ga.

BepHO BBINIOJIHEH MYHKT 2 1a00paTopHOi
paboTsl -1 Ga.

[IpaBuabHO OhopMIIEH OTYET 1O
nmabopaTopHoil padote -1 6an.

Samutun oTuéT -1 6anm.

B nportuBHOM ciyuae -0 6asuios.

OK3aMCH|

Texymui
KOHTPOJIb

KM-5
JlaGopartopHas
pabora 5

15

BepHo BbINOIHEH MyHKT 1 1abopaTopHOi
paboThl -1 Ga.

BepHO BBINOIHEH MyHKT 2 1a00paTopHOH
paboThl -1 Ga.

[IpaBubHO OOpMIIEH OTYET TIO
nmabopaTopHoit padote -1 6a.

SamTuia oTuéT -1 Ga.

B npotuBHOM citydae -0 6aoB.

ODK3aMCH

Texymnii
KOHTPOJIb

KM-6
KomextuBnas
MIPOEKTHAs
NESITENBLHOCTD

CryneHTsl pa3aessitoTesl Ha KOMaH bl Mo 2-
4 yenoseka. Kaxxas komanaa noixyyaer
3aaHue. 3aJaHue COEPKUT Kak
TEOPETUUECKHUE, TaK U MPAKTUYECKUE
BOIPOCHI. BOpochl CBsI3aHBI €
QITOPUTMAMH U METOAAMH MAITHHHOTO
00y4eHUsI, CHCTEMaMH UCKYCCTBEHHOTO
WHTEIJIEKTA, 3aa9aMHy, PeIIaeMbIMH IIPU
CO3/1aHUU, TOAJIEPKKE U UCTIOIb30BAHUU
CHUCTEM MCKYCCTBEHHOTO MHTEJUICKTA.

Kasx b1t usieH koMaH bl oTy4daet 3 6ania
[IPY TTOJIHOM U CTPYKTYpPHUPOBAHHOM
otBere. KomaH/a JOrMuHO U JOKa3aTeNbHO
pacKkpbIBaeT mpoodIemMy, IPEIOKEHHYIO B
3a]laHuU, OTBET HE COJEPKUT (HaKTUUECKUX
OIMOOK M XapaKTepu3yeTcs IITyOHHO,
IMOJIHOTOIA;

2 Oajuta -OTBET UMEET JOCTATOUHBIN
coflepKaTeNbHbI YPOBEHbB, OTHAKO
OTIIMYAETCS Cabon
CTPYKTYPUPOBAaHHOCTHIO, UMEIOTCS
HETOYHOCTHU TIPU OTBETE;

1 Gami -oTBeT UMeeT hparMeHTapHBIN
XapaKkTep, OTIANYAETCS MOBEPXHOCTHOCTHIO
1 MaJIOl cofiepKaTeIbHOCThIO0, UMEIOTCS
HETOYHOCTHU IIPU OTBETE, MaTepUAI B
OCHOBHOM M3JIaraeTcsi, HO IOMyLIEHbI
(hakTHIEeCKUEe OMNOKY;

OK3aMCH|




0 6aIoB -IOMYCKAIOTCA CYIIECTBEHHBIE
(hakTHYeCKue OMMOKHU IPH OTBETE, Ha
OOJIBIITYIO YaCTh JOMOIHUTEIBHBIX
BOIPOCOB 10 COAEPKAHHUIO IK3aMeHa
CTYIIEHT 3aTPyIHSIECTCS 1aTh OTBET WU HE
JTaeT BEPHBIX OTBETOB.

KomaH1a MOXKET NOJIyYHUTh MaKCUMaJIbHBIN
Oa (3 Gaura) Mpu MpeCTaBIEHUN CBOETO
[IPOEKTA, CBA3aHHOE C CO/IEPKAHUEM
TTUCIUILTAHBL.

IIpome-
JKyTOYHAast
arTecTanus

KM-7 Dx3amen

Bompoc 1.

2 Oajia -CTyAeHT JIajl MOJIHBIN BepHBIHA
OTBET Ha BOIPOC;

1 Gann -cTyaeHT Jan He OTHBIA OTBET Ha
BOTIPOC;

0 GayIoB -CTYACHT HE OTBETHII Ha BOTIPOC
VJTH OTBET OBLT HE BEPHBIM.

Bompoc 2.

2 Gaia -CTyJIeHT JaJl MOJTHBIA BEPHBII
OTBET Ha BOIPOC;

1 GayuT -CTyIeHT J1a) He TIOJHBIA OTBET Ha
BOTIPOC;

(0 6aJUTOB -CTYACHT HE OTBETHII HA BOTIPOC
WM OTBET OBLIT HE BEPHBIM.

Bomnpoc 3.

2 Oajia -CTyAEHT JIajl MOJIHBIN BEepHBIHA
OTBET Ha BOIPOC;

1 Gann -cTyaeHT Jai He OTHBIA OTBET Ha
BOIIPOC;

0 GaIoB -CTYACHT HE OTBETHII Ha BOTIPOC
VJTH OTBET OBLT HE BEPHBIM.

DK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MIPOMEXKYT

arTeCTalun

OUHOU

[Ipouenypa npoBenenus

Kpurepun
OLICHHUBaHUS

OK3aMCH

Ha sk3aMeHe mpoucXouT olleHUBaHUE Y4eOHOW AeITeTbHOCTH
o0yyaronuxcs o AUCIUILIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHUHIOBBIE MEPOIIPUATHS TEKYILETO KOHTPOJIS.
CTyZleHT MOXKET YIYYIIUTh CBOW PEUTHHT, TPOIAs KOHTPOJIbHOE
MEpONpUSITHE MPOMEKYTOUHOMN aTTeCTalliu, KOTOpoe He siBisieTcs (B cooTBe

o0si3arenbHBIM. KOHTpOIbHOE MEpONpUITHE TPOMEKYTOUHON
aTTCCTAlluU IIPOBOAUTCA BO BPpEMs 3K3aMCHA B BUAC YCTHOI'O
onpoca. CTyieHTy BBIJIa&TCS dK3aMEHAIIMOHHBIN OUJIET,

TCTBUU C

. 2.5, 2.6
[lonoxxenus

coJeprKalmii 3 Borpoca U3 pa3HbIX TeM Kypca. CTyzneHTy naeTcs
60 MUHYT Ha TOITOTOBKY OTBETOB. 3aT€M CTYAEHT O3ByYHBAET
CBOH OTBCTHI.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHUs

[1K-4

3HaeT: KiIaccu(HUKaINio METOI0OB MAITMHHOTO 00yUueHus (C yuuresnem, 6e3
yuuTeNs, 00y4eHUE C MOAKPEIIICHUEM )




K-4 'YMeeT: peaqn30BbIBaTh MOJIENTM MAITMHHOTO OOYYEHHUS C UCIIOIb30BaHUEM TAAT
MOMYJISIPHBIX OUOIHOTEK

K4 MMeeT npakTUYeCKU OMBIT: MpeABapUTEIbHON 00paOOTKHU TaHHBIX Tepe] n A
00yueHHEeM MOJIEeTTH

[1K-5 3HaeT: OCHOBHbIE KJIACCHI METOJIOB U aJITOPUTMOB MAIIMHHOTO 00yUYEHHS +H O+ [

MK-5 YMmeet: (opManu30BaTh NPUKIAHBIE 33/1a41 U pa3padaThIBaTh METOBI U L
aJITOPUTMBbl MAIIMHHOTO 00yUY€HUS JJIsl UX PEIICHUs

[K-5 VMeeT NpakTUYECKUH OIIBIT: IPOrPaMMHOM peaIn3aluu aJITOPUTMOB if
MaITUHHOTO O0yYEeHUS

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE 00ecredeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
a) ocHoeHas aumepamypa:
1.  Scuuuxwuii JI. H. BBeneHue B HCKyCCTBEHHBI MHTEIUIEKT : yUeO.
nocooue / JI. H. Slcuuikuit. - 2-e uzf., ucnop.. - M. : Akagemus, 2008. - 174, [1 ] c.

6) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckue ykazaHus 0 OpraHu3aluy CaMOCTOATENIbHOU padOThI
CTYIICHTA
2. TOCT OdopmneHnus oruéra

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Meroauueckue yKa3aHUs 10 OpraHU3AIMHA CAMOCTOSTEIIHBHOU PaOOTHI
CTyJeHTa
2. TOCT Odopmienns otuéra

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIl U

HaumenoBanue
Ne Buz peeypea s bubnuorpaduueckoe onrcanue
JTUTEpaTyphl AJIIEKTPOHHOMN
¢dopme
[Tanes-11IBapi, I1I. Mnen MmamuuHOTO O0yUueHus : yueOHOE
noco6wue / I11. [lTanes-IIBapi, ben-dasualll. ; mepeBox ¢
OCHOBHAS ObC anruiickoro A. A. Cnunkuna. — Mocksa : JIMK IIpecc, 2019.
1 sreparypa M31aTeNbCTBA — 436 c. — ISBN 978-5-97060-673-5. — Teker :
Jlanb DIIEKTPOHHBIHN // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAS CCTeMa. —
URL: https://e.lanbook.com/book/131686 (nara oOpareHus:
09.05.2025). — Pexkum mocTyna: AJist aBTOPH3. TIOJIb30BaTENCH.
9bC Koampo, JI. I1. TTocTpoenue cructeM MalIMHHOTO 00yYeHHs Ha
OcHoBHast
2 reparypa N31aTeNbCTBA ;1351Ke“Pyth0n / JI. T1. Koanpo, B. Puuapt ; nepeBo ¢
Jlanb anrnuiickoro A. A. Ciuakud. — 2-e u3a. — Mocksa : [IMK




[Ipecc, 2016. — 302 c. — ISBN 978-5-97060-330-7. — Tekcr :
DIEKTPOHHBIHN // JlaHb : 3IeKTPOHHO-OMOIHOTEYHAs cCCTeMa. —
URL: https://e.lanbook.com/book/82818 (nata obpamieHus:
09.05.2025). — Pexkxum moctyna: AJist aBTOPH3. TIOJIb30BaTENCH.

JlonOTHUTETbHAS
nuTeparypa

ObC
N30aTelILCTBA
Jlann

Pamika, C. Python n mammnaHOe 00ydeHue: KpaitHe He00X0IMMOoe
nocobue 1o HOBeHIIeH npeicKkazaTebHON aHAJTUTHKE,
00s13aTenbHOE TSt Oosiee TTyOOKOTO ITOHUMAaHUSI METOIO0JIOTHHI
MaIIMHHOTO 00y4deHus : pykoBojacTBo / C. Pamika ; mepeBon ¢
anmmiickoro A. B. JlorynoBa. — Mocksa : IMK Ilpecc, 2017.
— 418 c. — ISBN 978-5-97060-409-0. — Tekcr :

DIEKTPOHHBIHN // JlaHb : 2IeKTPOHHO-OUOIHOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/100905 (nara oOpatieHus:
09.05.2025). — Pexkxum mocTyna: A1 aBTOpH3. TIOJIB30BaTENCH.

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

[—

W N

. Microsoft-Office(6eccpouno)
. -Python(6eccpouno)
. Microsoft-Microsoft Imagine Premium (Windows Client, Windows Server, Visual

Studio Professional, Visual Studio Premium, Windows Embedded, Visio, Project,
OneNote, SQL Server, BizTalk Server, SharePoint Server)(04.08.2019)

[lepedenp ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue Q1 CIUITHHbI

OcHOBHOE 000pYIOBaHKE, CTCHIbI, MAKEThI, KOMIILIOTCPHAS TEXHUKA,
N No
Bun 3anstuit ayn MpeIyCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe s
YA Pa3IMYHBIX BUJIOB 3aHITHIA
CamocrositenbHast  [332
[1K, naTepHeT.
pabora crynenta  |(30)
333
Jlexuun (36) [1K, npoekrop, 3KkpaH.
333
JlaGopaTtopHbie 3aHATHS (36) [1K, uarepHer.




