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AHHOTaUA

Jucuummuaa «OCHOBBI MAIIIMHHOTO O0YYEHHS» BXOAHUT B 00pa30BaTENbHYIO MPOTPaMMy
BBICIIETO OOpa3oBaHWs — TporpamMmy OakajaBpwara I10 HaMpaBICHUIO IMOATOTOBKH/
cnenuanbHocT 09.03.04 «IIporpammuas uH)xXeHepus» HanpasiaeHHocTH «lIpoexTupoBanue
MpOrpaMMHBIX cucTeMy. JluciumimHa peanusyercs kapeapoit «Ne43» .

JlucuurivuHa HareleHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOIINX KOMITETCHIIUN:

[IK-1 «CnocoGHOCTP MOACIHUPOBATH, AHATWU3UPOBATH M HCIIOIH30BaTh (HOpMaTILHBIE
METOJIbI KOHCTPYHUPOBAHUS MTPOTPAMMHOTO 00ECTICUECHUS

Copep:xaHue NUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C BOZMOKHOCTSIMU U
OTPAaHHYEHUSM  COBPEMEHHBIX  TEXHOJOTHMH  MAIIMHHOTO  OOydYeHHUs, OCOOCHHOCTSIMHU
COOTBETCTBYIOIIUX aJITOPUTMOB, METOJIJaMHU U CPEACTBAMU aHAIN3a TIaHHBIX.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMaTpUBaeT cieayiomye ¢GOpMbl OpTaHU3AINH
y4eOHOTr0 TMporiecca: JICKIUH, JJabopaTopHbIe paOdO0THI, CAMOCTOsTEIbHAS paboTa 00yJaronerocs.

[TporpaMMo#i NUCHUTUIMHBI TPETYCMOTPEHBI CIEAYIONIUE BUABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opMe IK3aMeHa.

OO0mast TpyZJOEMKOCTh OCBOSHUS AVCIMILTUHBI COCTABIsICT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

SI3bIK 00y4EHUS 110 TUCIMITIIMHE KPYCCKUN.



1. Tlepedyenb muaHUPYyEMBIX pe3yIbTaTOB OOYUEHHUS MO TUCHUIUINHE
1.1. Ienu npenogaBaHus TUCUUILTAHBI
nonydeHue 00YUAOWUMUCS HEOOXOOUMbBIX 3HAHUL, YMeHUll U HABbIKO8 & 001acmu aHaIu3a
OGHHBIX U MAWUHHO20 00YUEeHUs.

npeoocmasgienue 803MONCHOCMU 00YYAIOWUMCS PA3BUMb U NPOOEMOHCMPUPOBAMb HABLIKU 6
obnacmu uUcnonb3068anus A3vlka npozpammuposanus Python Ons pewenus 3a0au MawuHHO2O0
00yueHusl.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (QOPMHPYEMOW  yYaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEeIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHMs (l1ajee —
OIT BO).

1.3. TlepedeHb mIaHUPYEMbIX PE3YIBTATOB OOYUEHHUS MO TUCLUIIIIMHE, COOTHECEHHBIX C
IUTAaHUpYEMBbIMU pe3yibTatamMu ocBoeHus OIT BO.

B pesynbrare u3yuyeHus AUCHUILUIMHBI OOYYarOIIUICS NOJDKEH 00JIafaTh CIEAYOIUMU
KOMIETEHIMSIMU WM UX YacTsIMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMHA U MHAMKATOPOB MX JOCTHKCHHUS

Kon u
Kareropus (rpynna) Koxa u HanMeHoBaHMe HHIUKATOPA JOCTHKECHHUS
HAaUMEHOBAHHE
KOMIIETCHITHH KOMIIETCHIINH
KOMIIETEHIINH
[1IK-1 Cnoco6nocth | I1K-1.3.1 3HaeT OCHOBBI MOJCITUPOBAHUS U
MOJICTTUPOBATH, (dhopMabHBIE METOBI KOHCTPYHUPOBAHUS
aHAJIM3UPOBAThH U MIPOrpaMMHOTO oOecreueHus
UCIIOJIB30BaTh [1K-1.VY.1 ymeer ucnosnp3oBarb (hopMalibHbIE
[Ipodeccuonanbubie
dbopmanbHbIE METO/]Ibl KOHCTPYHUPOBAHUS TPOTrPAMMHOTO
KOMIIETCHIINH
METO/IbI obecrniedeHus
KOHCTPYHPOBaHUSA [TIK-1.B.1 Bnageer HaBbIKaMU MOJEITUPOBAHUS U
MPOrPaMMHOTO (dbopMaIbHBIMU METOJITAMU KOHCTPYHPOBAHHUS
obecrieueHus MIPOTrPaMMHOTO 00eCTIeUeHUS

2. Mecro aucuuruinHel B cTpykType Ol

JucuumirHa MoKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHCS
MIPU U3YYCHHUH CIICTYIONTUX TACIUTUINH:

— «AHalIuTHYECKas TSOMETPUS M JIMHEHHA airedpay,

— «MaTreMaTHYCeCKHNA aHAIH3Y,

— «Teopus BepOSTHOCTEI,

— «lIpuknagHas Teopusi BEPOSITHOCTEN 1 CTAaTUCTUKAY,

— «MaTreMaTHYCCKHN aHAIN3Y,

— «OCHOBEI IPOrPaMMHUPOBAHUS,

— «AJTOpUTMBI B CTPYKTYPHI JTAHHEIX).

3HaHUsA, TOJYyYCHHBIC TPH HM3YYCHHHM MarTepuaja JaHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YUEHUU JPYTUX TUCIUILINH:

— «O0paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX),

— «CHuCTeMbl HCKYCCTBEHHOT'O MHTEIICKTA.

3. OOBEM H TPYJTOEMKOCTh JUCITUTLIAHBI
Janubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BUIOB y4eOHOMH
paboTHI 10 AUCHUTUIHHE (M paclpeeNieHUe 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebnol paboThl Bcero
cemMecTpam




Ne6
1 2 3
Oowan mpyooemKocmep OuCYUnIUHLL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020mMoeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexkuuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 40 40
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sx3amed (3auer, udd. 3auq, OK3. OK3.
DK3.*%)

s o
IIpumeuanue:  KaHIUAATCKHI SK3aMeH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYIOEMKOCTh

Pasiesbl, TEMbI TUCITUTITHHBI Jlexwmn | T13 (C3) ) JIP KIIT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. Benenune n 6a30Bble KOHIIETIINN 2 2

Paznien 2. PerpeccroHHEbIH aHATTN3 4 4 5
Paznen 3. AnropuTmsl kiaccupuKanuu 4 4 5
Pasnen 4. Ouenka Moieneil MalIMHHOTO O0YYCHUS 4 2 5
Pazgmen 5. VIckyccTBEHHBIE HEHPOHHBIE CETH 4 8 5
Paznen 6. O0yueHue Ge3 yuurens 4 5
Pasnen 7. Timybokoe o0yueHue 4 5
Paznen 8. O6paboTKa 1 aHAINU3 TEKCTOB 4 4 5
Paznen 9. PekomeHgaTenbHbIE CHCTEMBI 4 4 5
Htoro B cemectpe: 34 34 40
Uroro 34 0 34 0 40

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
oOy4JaloIUMHUC  OMNpEAENCeHHBIX  TPYIOBBIX  (PyHKIMIA,  CBSI3aHHBIX C  Oynymiei
npo¢eCcCHOHATBHOMN 1A TENbHOCTBIO.

4.2. CopepxaHue pa3eiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3felioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConepkaHue pa3esioB U TeM JCKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1. Benenue u 6a3oBbie KOHICNIUN. [Tonsmue «<Mawunnoe
obyuenuey, ooracmu npumenenus MO, pabouue mecma 6 cghpepe MO,
ucmopus MO, mepmurel u noHAMUA (MPOCMPAHCMEO NPUSHAKOS, MEMOObl




obyuenus, 3a0ayu Kiaccuguxayuu, peepeccuu u op.)

Paznen 2. Perpeccuonnsiit ananus. MHK, zpaduenmublii CHyck,
pespecCcuorHas MoOeib ¢ OOHOU NePeMeHHOU, MHONCECIEEHHAs pecpeccus

Paznen 3. AnroputMmsl KiacCuGUKAIMH. Jlo2ucmuueckas pezpeccus,
aneopumm k-6nudicatiwux coceoell, 0epegvs NPUHAMUSL PeUleHUl,
2padueHmublil 6yCmune, MAUUHbL ONOPHLIX 8EKNMOPO8

Paznen 4. Ouenka Moesiel MaIlIMHHOTO 00yYeHUs. Pasiuynbie Mempuru

OYECHKU Pe2pecCUOHHbIX MOOeLell U AI2OPUMMOE KIACCUDUKAYUU. ACCUraCY,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

Pa3znen 5. VickyccTBeHHBIE HEUPOHHBIE CETH. [oHamus 6u0I02uuecko2o u
UCKYCCMBEHHO20 HEHPOHOB, AN2OPUMM 0OPAMHO20 PACRPOCIPAHEHUs OWUOK,
nepyenmpon

Paznen 6. O0yuenue 6e3 yuutens. Kiacmepusayus ¢ noMowbsio ai2opumma
k-cpeonux, obyuenue no Xe66y, 6eposimHocmHubvle HelipOHbL, MAULUHB
borvymana

Paznen 7. I'myGokoe oOyuenue. Ceepmounsie neiiponnsie cemu (CNN), cemu

ooneotl kpamkogpemennou namamu (LSTM), eenepamusnuvle cocmszamenbHvle
cemu (GAN)

Paznen 8. O6paboTka 1 aHaNNU3 TEKCTOB. Arzopumm word2vec, MawunHbliL
nepesod, apxumexmypa Tpancgopmep (KoOuposwuk-0exoouposuux)

Paznen 9. PexoMeHnmaTenbHbIe CHCTEMBI. Puabmpayus Ha 0OCHOBE
cooepaicanus, Koaiabopamuenas uibmpayus, NoHsmue UHGoOPMayuUoHHO20
ny3uipsi

4.3. Ilpaktuueckue (CEeMHUHAPCKUE) 3aHATUS
TeMbl MPaKTUYECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEACHBI B TAOIHUIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHs U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktudyeckux | opmel IpakTU4ecKuX | TpyaoeMKOCTb, |MPaKTUYECKOM |pasiena
/1 3aHATHI 3aHATUH (gac) MMOATOTOBKH, | IACIIMIT

(dac) JINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJIOEMKOCTb ITPUBEACHBI B TAOIUIIE 6.

Tabmumia 6 — JlabopaTopHbIe 3aHITHS U UX TPYI0EMKOCTh

N3 Hux Ne
Ne HaunmenoBanue 1a00opatopHbIX padboT TpyROCMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MOJTOTOBKH, | HUCIIWI
(qac) JIUHBI
Cemectp 7
1 3HakoMcTBO ¢ Jupyter Notebook 2 2 1
2 Perpeccuonnslii ananus B Python 4 4 2
3 AJNTOPUTMBI KJTacCH(UKAITUH 4 4 3
4 OreHKa MOJIENeH MallMHHOTO O0yJICeHUS 2 2 4
5 W cKycCTBEHHBIE HEHPOHHBIE CETH 8 8 5
6 I'my0okoe oOyueHue 6 6 7
7 O0paboTKa U aHaIN3 TEKCTOB 4 4 8
8 PexoMennarenbHble CUCTEMBI 4 4 9
Bcero 34 34




4.5. KypcoBoe mpoeKkTupoBaHKe/ BHITIOTHEHUE KypCOBOU pabOTHI
VY4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroUXcs
Buapl camocTosiTennbHON paboOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Buabl caMoCTOATEIbHOM paboThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHue TeopeTHueckoro MmaTepuania
32 32
nuctumuasl (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jomamnee 3aganue ([3)
KonTtponsabie padboTsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 5 5
arrectaiuu (I1A)
Bcero: 40 40

5. TlepeyeHb yu4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSATEILHON PabOThl 00YUYaIOIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOANYEeCKHE MaTepuallbl JJIsl CaMOCTOSTENbHOW paboThl 00y4aromuXcs yKa3aHbl B
. 7-11.

6. [lepedyeHb MEYaTHBIX U DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepeuyeHpb neUaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MTpHUBEIeH B TaOIuIIE 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX M JIEKTPOHHBIX YICOHBIX M3aHUN

Komuects
0
SK3EMILIPO
BB
Ugiﬂg;/ cc bubnuorpadudaeckas ccpiika GH?KJ];Z(;/II:KG
AIIEKTPOHH
BIX
HK3EMILIAPO
B)
https://znanium.com/catalog/product/19 | Ilporoabskonos, A. B. Anropurmsl
02689 Data Science u ux npakTuieckas
peanu3zarus Ha Python : yuebHoe
nocobue / A. B. [Ipotoassakonos, I1. A.
IIsnos, B. E. CagoBuukos. - MockBsa ;




Bomnornaa : Undpa-Unxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Teker : anexrponnsd. - URL:
https://znanium.com/catalog/product/19
02689 (nara oopamenus: 30.08.2022). —
Pexxum nocTyna: mo moAammcke.

https://znanium.com/catalog/product/12 | Kennexep, JI. Hayka o qaHHBIX:

21800 6a3zoBbiii kKypc / [Ixxon Kemnexep,
bpennan Tuphu ; niep. ¢ aHriL.. -
Mocksa : Anbrinaa [Tabmumep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekcer : anexTponHsid. - URL:
https://znanium.com/catalog/product/12
21800 (mata obpamenus: 30.08.2022). —
Pexum noctymna: mo mojmucke.

004 Anmnaiiaus, 3. MamuHHOe 00y4eHue : 3
A5l HOBBII HCKYCCTBEHHBI MHTEIIEKT / 3.
Anmaiinus. - M.: Anenuna [abmumep :
Touxka, 2017.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCHUILUIMHBI
npuBe/eH B Tabymie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPaA30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH « HTepHeT

URL anpec HaumenoBanue
http://www.machinelearning.ru/ MachineLearning.ru - [IpodeccruonanbHbrii

WH()OPMAITMOHHO-aHATUTUYECKUN PECYPC, TTOCBSAIIEHHBII
MalIMHHOMY O00y4YEHHIO, paCcIIO3HABAaHUIO 00Pa30B U
MHTEJJICKTyaJIbHOMY aHAJINU3Y JaHHBIX.

https://www.deeplearningbook.org/ | The Deep Learning textbook - a resource intended to help
students and practitioners enter the field of machine
learning in general and deep learning in particular.

8. Ilepeuerpr MHGOPMAITMOHHBIX TEXHOJIOTHUH
8.1. [lepeuenpr mporpaMMHOro oOOECHeUYeHHsI, HCIOIb3yeMOro MpPH OCYIIECTBICHUHU
00pa30BaTENBFHOTO MpOoIiecca M0 JUCIUIUIHHE.
[lepedeHp UCTIONB3yEMOr0 IPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO o0ecrieueHuUs

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCIOJIb3YEMbIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE




[lepeyens WCHOMB3yeMBIX HMH(DOPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABJICH B
tabimue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas O6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepualbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBaHue cOCTaBHOM 4acTh Howmep ayautopuu
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

MynbTuMeauiiHas JICKIUOHHAS ay AUTOPUS

2 | KoMmnbroTepHBIi Ki1acc

10. OueHouHble cpeAcTBa sl IPOBEICHUS TPOMEKYTOUHOM aTTECTAUI
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00yyJaronuxcs mo IMCIUILIMNHE TPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOYHOHN aTTecTalluu

Bug npomeXyTOUHOM aTTecTanuu [lepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpocoB K IK3aMEHY;
TecTsl.

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIH 00yYaloUMMHCS TPUMEHsETCsl 5-0ajuibHas MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeeHa B Tabnuie 14. B Teuenne cemMecTpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKanma — MOAYJIbHO-PEHTHHIOBOM  CHCTEMBl  YHHBEpPCHUTETa,  IpaBUIIA
HCIIOJIb30BAaHUsI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMHPOBAHHOCTH KOMITETCHITUHA

Or1eHKa KOMITETEHIINH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-OayuIbHAas IKaIa PAKTEp (op

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOU W JIOTIOJHHUTEIHHOW JIUTEPATypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUYCCKON
NeSITeITbHOCTHIO HAITPABIICHHS,

— yMeJn0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMUS;

— CBOOOIHO BJIAJICET CHCTEMOM CTICIMATM3UPOBAHHBIX MOHSITHHA.

(OTIIMYHO»
(GavTCHO»

— 00yJarouiCcs TBEPIO YCBOWII MPOTPaMMHBIA MaTepHall, TPaMOTHO U
110 CYH_IGCTBy u3jgara€t c€ro, OHI/IpaHCB Ha 3HaHUiA OCHOBHOI>'I
JIUTEPATYPHI;

«XOPOILIO» — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

«3aYTEHO» — YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JCATEIbHOCTHIO
HaHpaBHeHI/IH;

— apryMEHTUPYET HAayYHBIC IIOJIOXKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;




Or1eHKa KOMITETEHLINH

5-OayUIbHAs IKaIa

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX OHSATUI.

— oOyyJaronuicss yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIM MaTepua,
o CymecCTBy Hu3JjaraCt €ro, OnupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPHI,

— JIOMYCKaeT HeCYyIECTBEHHbIE OIIMOKU U HETOYHOCTH;

«yOBJIETBOPUTEITHHO .
GAUTCHOY — MCTIBITHIBACT 3aTPYIHEHHUS B TMPAKTHUYECKOM NPUMEHCHUW 3HAHUH
HaITpaBJICHUA,
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;
— YAaCTHYHO BJI3JICET CUCTEMON CICIMATH3UPOBAHHBIX TIOHSITHIA.
— o0yyJaronuiics He YCBOMJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;
— JIOTyCKaeT  CyNIECTBCHHbIC  OMMOKH W  HETOYHOCTH  TIpU
«HEY/IOBIICTBOPUTEITHHOY .
paccMOTpeHHH MPOOIIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3aYTCHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTUPOBATH HAYYHBIC IIOJIOKEHUS;
— He (opMyIIHpYET BBIBOJIOB M 000OIICHUI.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHNSI NI UHBIE MaTEpUAIIbI.
Bomnpocsr (3amaun) nist sKk3aMeHa mpeIcTaBiIeHbl B Tadmmie 15.

Tabmuma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne /it [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa Kon
WHIWKATOpa
1 Jlnst 3a1anHOrO HAbopa JaHHBIX PEaTM30BaTh AITOPUTM IK-1.3.1
KJ1accupUKaLUU M0 YKa3aHHOMY B Ha0Ope TaHHBIX MPU3HAKY
Ha si3bIKe Python
2 [TocTpouTh perpeccuoHHyI0 MOJAECIB IS 33JJaHHOTO Habopa IK-1.V.1
IKCIIEPUMEHTATBHBIX TAHHBIX
3 C ucnoap3oBanuem nakera tensorflow monrorosuts onmcanne | [1K-1.B.1
HEHPOHHOM CeTH U 3aIyCTUTh e 00y4YeHue Ha 3aJaHHOM
Habope JaHbIX
Bomnpocsr (3amaun) nms 3avera / qud . 3aduera npeacTarieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera
Ne i/t [Tepedens BonpocoB (3amav) mist 3adeta / nudd. 3auera Kozn
WHIUKATOpa
Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedenp TeM i KypCOBOTO TPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBON PaOOTHI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOIO MTPOEKTUPOBAHMSI/BBINIOIHEHUS

KypCOBOH pabOThI

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bompocel 111 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTallii B BUJIE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0nwmie 18.




Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

. Kon
Ne /it [IpuMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB
MHAMKaTOpa
1 YTo M3 MepeYrCICHHOTO SIBISICTCS AITOPUTMOM KJIacCH(pHUKamu? I1K-1.3.1
2 W3 4ero cocTOUT UCKYCCTBEHHBIN HEWPOH? IIK-1.V.1
3 Kakue u3 nepedyrcieHHbIX METPUK HUCIIOJIB3YIOTCA Ul aHAIU3a IIK-1.B.1
PErpECCUOHHBIX MOJENEH?

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUILIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnueckue  MaTepuaibl,  ONPEIAEISIOIIME  MPOLEAYpbl  OLICHUBAHUSA
MHAUKATOPOB, XapaKTEpU3YIOIIMX JTanbl (HOPMHUPOBAHUS KOMIETEHIMM, coaepxarcs B
JOKaJbHBIX HOpMaTUBHBIX akTax [YAIl, pernmamMeHTHUpyOMUX TMOPSAOK U MPOUEAYPY
MPOBEJCHUS TEKYILEro KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTaly 00y4aronuxcs
I'VAIL

11. Metonuueckne yka3zaHus JIsl O0yJarOIIMXCS 0 OCBOCHHIO JUCITUTITUHBI

11.1. MeTtonuueckne yKa3aHUsA JUIsI OOYYaIOMIUXCS TI0O OCBOCHHUIO JICKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepHaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKoe U SICHOE HW3JIoKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JEKIUU B
paMKax IUCIUIIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dyHIaMEHTAIBHBIX TPOOIEM IUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JTOCTM)KCHUH HaydyHOW MbICIH. B ydeOHOM mporiecce JIEKIHs BBITOJIHSIET METOJA0JI0TUYECKYIO,
OpPTraHU3aIMOHHYI0 U WHGOpMaMoHHYI0 (PyHKIMU. JIEKIMS pacKphIBaeT MOHSATHIHBINA anmmapar
KOHKPETHOM 00JiacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IEIbHOE MPEJCTaBICHHUE O JAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCIUIUTMHAMMU.

IImanupyeMble pe3yJabTaThl IPH OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOIO MAaTeEpHaa;

— TMOJIyYEHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OINPEEIISECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOMy4Y€HUE OIMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(ECCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpEeaMeTy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOAUMOTO IS CAMOCTOSITEIHHOM PaOOTHI;

— TMOJIydYEHHWE 3HAHUWA O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKW U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFMKAUIIINAE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
bopMyITUPOBKax);

— TIOJyYeHHE TOYHOTO MMOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TTOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 MaTepuajga TMpU MPOBEACHUM KOPOTKHX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 JUCIUTIINHE.




11.2. MeTtonuueckne yKazaHus sl OOYyYaroNIMXCsl 1O BBIMOJHEHUIO JIA0OPATOPHBIX
pabor

B xoxe BemonmHeHUs 1aboOpaTOpHBIX padOT OOyYaIOMUNUCS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(PUKAIUOHHONW XapaKTEpUCTUKON 0O0y4aromerocs.
Brimosnnenne 1abopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 1a00paTopHBIX pabOT OO0y4aromMMCs SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3YYCHUS] JUCLUIUIMHBI, OMNpeNesnseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelICTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B PaMKaX JaHHOW JUCIUILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKIUSAX;

— TOJy4YeHUE HOBOM MH(POPMAIINH 110 U3y4aeMOU TUCIUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHHEM U TPUOOPAMHU.

3aanue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX PadoT
3aoanue u mpebosanue Kk npogedenuro 1abOPaAmopHuIX pabom pazmewaemcs 8 cucmeme
auunozo kabunema I'VAIL

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe
® yenv pabomol
3adanue
peutenue (UCXOOHbII KOO, paciemsl, 8bIKIAOKY U M.1.)
pe3yibmam blNOIHEeHUsL pabombl
661860001

TpeboBanus k oopmIIeHHIO OTYETA O J1abopaTOPHOM paboTe

Omuem oghopmasiemcs ¢ UCNOnb308aHUEM CUCeMbl KoMnblomepHou eepcmiu LaTeX unu
pedaxmopos MS Word, OpenOffice Writer, Apple Pages u nodobnvix. Tumynvuwvii aucm
omuema pazmewen Ha ogpuyuanvrom caiume I'VAII. Omuem oondxcen dbimsb IKCNOpmMuposar 6
¢dopmam PDF u 3azpyoicen 6 nuunviil kaburnem I'VAIL

11.3. MeTtonuueckne ykazaHus Il 0OyJaronIuxcs Mo MPOXOKICHUIO CaMOCTOATEIbHON
paboTbI

B xone BBIMOMHEHMsS] CaMOCTOSITEIPHOM pabOThI, 00yYarOUIUCs BHITIOJIHAET PaboTy Mo
3aJJaHUI0 ¥ MIPU METOJUYECKOM PYKOBOJCTBE INPENOAaBaTelis, HO 06e3 ero HemocpeiACTBEHHOTO
YYaCTHS.

Jns oOyvaromuxcs 1o 3aoyHOH (opme OOydeHHs, camMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CE0s1 KOHTPOJILHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHON paboOThl, y oOyuaromierocs (Gpopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMECHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B TEpUOJ OOYYEHHs, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepUallaMH,  HaNpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISTFOTCSI:

—  y4eOHO-METOIMYECKUN MaTepHa Mo TUCIHUILINHE;

— METOJUYECKUE YKA3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a09HOU (popme oOydeHHS).



11.4. Meronuyeckue YyKa3aHus I OOYYAIOUIMXCS IO TPOXOXKACHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUM
00y4aroIuXxcs, OCYIECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMUSA XO/Ja OCBOCHHUS
JUCLUIUINHBI.

Texkymmii KOHTPOJb OCYIIECTBISIETCS C UCHOJb30BaHMeM LMS wu  TexHosorui
IPOBEJCHUS JJIEKTPOHHOTO TECTHUPOBaHUS. Pe3ynbTaTbl YyUUTHIBAIOTCSA B MTOIOBOM PENTHHIE
CTyJ€HTa 110 UTOraM CEMECTPA.

11.5. MeTtonuueckue ykazaHus sl 00YYaIOIMUXCS MO MPOXOKACHUIO MPOMEKYTOUHON
arrecraluu.

[IpomexyTouHas  artectanus  OOy4YalOIIMXCS  MpeAycMaTpUBAaeT  OIICHUBAaHHE
MPOMCIKYTOYHBIX U OKOHYATCIIBHBIX PE3YyJIbTATOB O6y‘IeHI/I$I 10 JUCLUIIIINHE. Omna BKIIIOYaEeT B
ceost:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX O0OydYaroIuMcs B IpoLecce
M3YYEHUs BCe NMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
MMPUMCHATH UX IJid PCHICHUA MNPAKTHYCCKUX 3adad. 3K3aMeH, KakK IIpaBHJIO, IPOBOJUTCA B
NepuoJl HK3aMEHALIMOHHOM CECCHMM M 3aBEepIIAeTCs] aTTECTAllMOHHOM OLICHKON «OTJIMYHO,
«XOPOILI0Y», «YIOBIECTBOPUTEIHHOY, «HEYTOBIETBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouylo IpOrpaMMy TUCHUTLIMHbI

[Hata BHEceHuUs
W3MCHCHHI 1
JIOTIOTHECHHUM.

Iloanucek BHeCHICTO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUI

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl
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