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1.  OBIIME CBEJIEHMS

YueOnas qucuuiuimHa « HefipoceTeBble TEXHOIOTHH» H3Y4aeTCsl BO BTOPOM CEMECTpe.
KypcoBas pabora — He mperycMOTpeHa.

1.1.
1.2.

dopMa NPOMEKYTOUHOM ATTECTAMN . IK3aMEH.
Mecto yueOHoil nucuumianasl B ctpykrype OITOIL.

VYuebnasa qucuuiuinHa HelipoceTeBble TEXHOJIIOTUU OTHOCUTCA K 0a30BOM yacTu.

OCHOBOW  [UIsI  OCBOGHHUS  JMCUMIUIMHBI  SBISIOTCS  Pe3yJlbTaThl  OOy4YeHHS 110
IPEIIECTBYIOIIMM JUCIUIUIMHAM U TPAKTUKAM:

- BigData u DataMining.
Pesynbratel 0oOyueHHs 1O y4eOHOH AMCHUIUIMHE HCIOIB3YIOTCS INPH H3YYEHHH CIIEIYIOIIUX
JUCLUIUIMH U MIPOXO0XKIEHUS MPAKTHK:

- MeTo/1bl HCKYCCTBEHHOT'O UHTEJIIEKTA;

- Metonbl 00pabOTKH U XpaHEHUS TaHHBIX.

Pe3ynbrarel ocBOeHHs yuyeOHOW NMCUUIUIMHBI B JajbHEHIIeM OyayT HCIIOJIb30BaHbl MPHU
BBINOJIHEHUH BBITYCKHON KBaTM(DPUKALIMOHHOMN pabOoTHI.

2. 1EJHW U INIAHUPYEMBIE PE3VJIbTATBHI OBYYEHUS MO
JTUCLUIIJIMHE (MOAYJIIO)

Henssmu n3ydenus: qucuuruinHbl HedpoceTeBble TEXHOIOTHU SIBJISIFOTCS .

— MOXET peajn30BaTh MOJAENb MalMHHOrO o0ydenus B 11O s pelieHus MOCTaBIEHHOM
3a/1auy,

— MOXeT pa3paboTaTh MOJEIIb MAIIMHHOTO 00YYEHUS ISl pEIICHUs TOCTaBICHHBIX 3a]1a4,

— MOXET BBIOMpPATh CTPYKTYpY AAHHBIX W OMOJMOTEKY WX OOpabOTKH MpU MOCTPOCHUH
MOJIeJTM MAITUHHOTO O0Y4YEeHHUS;

— (QopMupoBanue y OOydYarouuxcsi KOMIIETEHIIMH, YCTAaHOBIEHHOW o0pa3oBaTeIbHOMN
nporpammoii B cootBercTBrM ¢ ®I'OC BO 110 1aHHON TUCIUTIIIMHE.
Pesynbrarom oOyueHus o yueOHOU TUCIUIUIMHE SBIISETCS OBJIaIeHHEe 00yUaIOIMMUCS 3HAHUSIMH,
YMEHUSMH, HaBBIKAMH U OIBITOM JESITEIbHOCTH, XapaKTePU3YIOIIMMH Tporecc (HOopMUPOBAHUS
KOMIETEHIIMH W O0ECTIeUNBAIONINMHU JOCTHIKEHHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS yueOHOU
JUCITATIITUHBI.

2.1. @®opmupyemble KOMIIETEHIIMN, UHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIE C TUIAHUPYEMBIMU Pe3yJIbTaTaMU 00YUYEeHHUS 110 AUCIHUILINHE!

Kox 1 HamMeHOBaHHE

Ko nu HaumeHoBaHue Ilnanupyemble pe3yJbTaThl 00y4eHUs!

HHIUKATOPA
KOMIIETeHLH 10 AUCHUIINHE
JAOCTH;KEHHsI KOMIETEHIINT
OIIK-1 NA-OIIK-1.1 — MOXET pPeaan30BaTh MOJIENb

CriocobeH pemaThb
aKTyalbHbIC 3a7a4H
byHIaMEHTATBHOHN 1
NPUKJIJTHON MaTEeMaTHUKH

[TocTanoBka u peuieHue
aKTyaJIbHBIX 3a/1a4 MPUKIATHON
MaTeMaTHKH,

MainHHOTO 00yueHus B 110 ans pemeHus
MOCTaBJICHHOM 33/1a4H;

NA-OIIK-1.2

Brexnpenue pe3ynbTaTtoB
WCCIIeIOBAaHUN U pa3paboTOK B
COOTBETCTBHU C

— MOXKET pa3pa60TaTL MOACIb
MAaIIMHHOI'O O6yLIeHI/I$I AJI pCHICHU S
IIOCTABJICHHBIX 3aJ4a4,

YCTaHOBJICHHBIMH
TIOJIHOMOYUSIMU,

OIIK-4 NJI-OTIK-4.3 — MOXeET BBIOHpATh CTPYKTYPY JaHHBIX K

Crnocoben Hcnons3zoBanue OuOINOTEKY X 00pabOTKH IIPH

KOM6I/IHI/Ip0BaTI> u

(yHIaMEHTaIbHBIX Pe3yJIbTaTOB

TMMOCTPOCHNU MOACTIN MAITMHHOT'O




Koa 1 HamMeHOBaHHe

Kox 1 HamMeHOBaHHE
HHAUKATOpPa

IInannpyemble pe3yJbTaThbl 00y4eHUs!

KOMIIETEHIINH 0 JUCIHUILIHHE
JOCTHKEHUS KOMIIETEHIIMH
aJanTUPOBAThH NPUKIATHON MaTEMAaTUKH TSI 0o0y4eHusl.
CYIIECTBYIOIIHE OCBOEHHSI, afalTalliy HIIN
HH()OPMAITMOHHO- CO3JaHHs HOBBIX METOIOB
KOMMYHUKAIIHOHHBIE pelieHus 3a7a4d B 00J1acT!

TEXHOJIOTHH IS PEIICHUS
3a/a4 B 00JacTH
podeCCHOHATTEHOM
JIESATEIILHOCTU C YI€TOM
TpeOOBaHMIA
HH()OPMAITHOHHOH

0€e30IaCHOCTH

CBOMX MPO(ECCHOHAIBHBIX
WHTEPECOB

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

OO61as TpyA0EMKOCTh YUYEOHOM AUCHUIUIMHBI 10 y4eOHOMY IJIAaHY COCTaBIISIET:

10 0OYHOU (popme 0OyUeHHS — 5

3.€.

180

qac.

3.1.

(ounas popma oOydeHHS)

CrpykTypa yueOHOUN AUCIUTIINHBI 1J1 00YYaIOIIMUXCA 110 BUIaM 3aHATHIA

CTpyKTypa M 00beM JUCHHIIMHBI
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3.2. Crpykrypa yueOHON JUCIUTIINHBI AJI1 00yUYarOIIMXCs IO pa3jiesiaM U TeMaM TUCIHUIUIMHBL: (09Has ¢opma oOydeHUs)
Ilnanupyembie Buabl yueoHoi padoThl
(KOHTpO/IHPYEMbIe) KonrakTHas padora
pe3yJIbTATHI - Bujsr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o N = S % MepoNnpuUsITHIi, 00eciedyuBaloIIne Mo
Ko/(b1) HaumeHnoBanue pasjielioB, TeM; o g o 2 . g N 5 COBOKYIMHOCTH TEKYIIHIl KOHTPOJIbL
¢ opmupyemoii(bix) (opma(bl) POMeKYTOUHOM aATTECTALMH g § g'i S § % E § yCIeBaeMoCTH,
KommeTeHuuu(ii) u §“ = E § § = § = (opMBI MIPOMEKYTOYHOT0 KOHTPOJIS
IEUMEAIUDOH g 25 S8 = ; S é ycneBaeMocTn
AOCTHKEHHS - 5 E S 5 £g |S&
KOMIICTCHIIMH
Bropoii cemecTp
OIIK-1: Pa3znen |. HeiipoceTeBble TEXHOJIOTHHI X X X X 72 @OpMBI TEKYILLIETO KOHTPOJIS
NA-OIIK-1.1 | Tema 1.1 1 2 X o paszeny I
WA-OIIK-1.2 | Bu6nuoreka Python NumPy. 1. lomamnue 3ananus
Tema 1.2 1 2 X
OIIK-4 JIuHEWHbIN KIacCU()UKATOP U CTOXACTUYECKHMI IPAIUEHT.
WUNI-OIIK-4.3 | Tema 1.3 1 2 X
bubaunoreka Python OpenCV.
Tema 1.4 1 2 X
MeTprdecKkie MeTOTbI KJIIACCH(UKAINH U PETPECCHH.
Tema 1.5 1 2 X
bubmmorexu Python Matplotlib, Seaborn & Plotly.
Tema 1.6 1 2 X
Metos OnOpHBIX BEKTOPOB.
Tema 1.7 1 2 X
bubaunoreka Python Sympy.
Tema 1.8 1 2 X
MHoroMepHasi JIMHEeWHas perpeccusl.
Tema 1.9 1 2 X
bubanoreka Python Pandas.
Tema 1.10 1 2 X
Kputepuu BriGopa mozeneil u MeTop1 0T00pa MPU3HAKOB
Tema 1.11 1 2 X
bubnuoreka Python SciPy.
Tema 1.12 1 2 X
Jlorudeckue MeToBI KIaccu(puKammy.




Ilnannpyemble Buapbl yueoHo#i padoThl
(KOHTpOJIUpYeMbIe) KonrakTHas padota
pe3syIbTaTHI - Bujasr 1 ¢popMBI KOHTPOJILHBIX
OCBOEHHSI: o o = 9 g MeponpusTHii, 00ecneynBaloLHe 110
Ko(b1) HanmeHoBaHue pa3aenos, TeM; o g o 2 s 7 5 COBOKYIHOCTH TeKYIIHIi KOHTPOJIb
¢opmupyemori(bix) (opma(b1) TpoMeKYTOUHOM ATTECTALMH g g g &5 g g = s yCIIeBaeMOCTH,
KoMIeTeHumu (i) 1 =) E g $3 E § g :» ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk
MHMKATOPOB g 2 g \§‘§ 2 | 28 ycleBaeMoCTH
JOCTIKEHHS. & é— g é g é— e &5
KOMIIETCHIIMH
Tema 1.13 1 2 X
bubmmoreka Python Scikit-learn.
Tema 1.14 1 2 X
Jluneiinple ancamOuin.
Tema 1.15 1 2 X
bubnmoreka Python TensorFlow.
Tema 1.16 2 4 X
BaifecoBckast Teopust KIIaCCH(UKAIIH.
Tema 1.17 2 4 X
Knacrepuzaius 1 yacTHuHOE 00yUeHeE.
OK3aMeH X X X X 54 OK3aMeH B YCTHOM (opMe 1o buseram
HUTOI'O 3a BTOpOI ceMecTp 18 36 126
HUTOI'O 3a Bech nmepuop 18 36 126




3.3.

Kpartkoe coneprxanue yueOHON AUCIUTIIUHBI

Ne

HaunmeHnoBaHnue pa3jaejga n
TEMbI JTUCHHUIIJINHBI

Conep:xaHue pa3jieiia (TeMbl)

Pasznen |

Heinipocemesvie mexnonozuu

Tema 1.1

bubmuorekxa Python NumPy.

Kiaccsl, ctpykrypsl 1 MeTosr 6unbarorekn NUmPy.
Ctparerus € mpuMeHEHUsI.

Tema 1.2

Jluneitnblil knaccupukaTop U
CTOXaCTUYECKUH TPaJIUECHT.

Jluneiinblil knaccugukaTop, moaens MakKamnoka-IIutrcea,
HETIPEPhIBHBIE alIPOKCUMALIUH TIOPOTOBOM (DYHKIIHMHU MOTEPb.
MeTtoa CTOXacTHYECKOT 0 IPaueHTa.

OBPUCTUKH: HHUIHAATA3ALMS BECOB, TIOPSIOK MPEAbSBICHUS
00BEKTOB, BEIOOP BEIMYHWHEI TPAANCHTHOTO IT1ara,
«BBIOMBaHME» U3 JTOKAIbHBIX MUHUMYMOB.

[Ipobaema MyTbTUKOJUIMHEAPHOCTH U IIepeoOyUeHus,
peryyspu3saius Wiv peaykuus Becos (weight decay).
BeposiTHOCTHAs MOCTAaHOBKA 331a4H KJIacCU(pUKALINN.
[TpuHIUIT MaKCUMyMa TIPaBIOMOA00MS.

BeposTHOCTHAsI MHTEpIIPETALMSI PETYIIIpU3aLUi, COBMECTHOE
NpaBIoNoa00He AaHHBIX U Mozenu. [IpuHIun MakcumMyma
ANlOCTEPHUOPHON BEPOSITHOCTH.

I"ayccoBckuil M TAIIaCOBCKUM PEryJIsipu3aTOpBI.
Jloructruueckas perpeccust. [IpuHunun Makcumyma
MpaBIoONoA00Ms 1 JorapupmMudeckas QyHKIUS MoTepb. MeTon
CTOXaCTHUYECKOTO TPaJleHTa JJisl JIoTapu(pMUIECKON QyHKIIHN
norepb. MHOTOKIJIacCOBast IOTUCTUYECKAs pEerpecCHsl.
PerynspuszoBannas noructudeckas perpeccus. Kanudposka
IInarra.

Tema 1.3

bubanorexa Python OpenCV.

Knaccsl, cTpykTypbl 1 MeTo 161 OMOIHOTeKH OpenCV.
Crpaterus e€ mpruMeHEHUs!.

Tema 1.4

Heiiponnsie cetu:
rpaAMeHTHBIE METO/IBI
ONTHMH3ALINH.

Buonorunueckuii HelipoH, Mmonens MakKannoka-IIutrca kak
JTUHEWHBIHN KiaccupukaTop. OyHKIIMY aKTHBAIUH.

[TpobiieMa noHOTHL 3aada UCKroUaronero wiu. [lonHora
JIBYXCIIOWHBIX CeTel B MPOCTpaHCTBE OyNeBBIX HYHKINH.
Anroput™M 00paTHOTO PACTIPOCTPAHEHUS OMIHOOK.

BricTpeie MeToBI cTOXacTHYeckoro rpaauenTa: [lomsixka,
Hecrepora, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JuaroHanbHBI MeTo]] JIeBeHOepra-MapkBapara.

[IpoGiiema B3pBIBa TpaareHTa u dBpucTUKa gradient clipping.
Mertoa cnydallHBIX OTKIIOUeHHH HepoHoB (Dropout).
Wnrepnperanuu Dropout. O6paTasiit Dropout u L2-
perynsapusanus.

Oynkiun aktuanuy ReLU u PReLU. Ilpo6iema «mapanngay
CeTH.

OBpHUCTUKY U1 (POPMHUPOBAHUS HAYAIBHOTO MPUOIIMKEHHSL.
Merto/1 OCIOMHOM HACTPOHKH CETH.

ITonGop CTPYKTYpHI CETH: METOABI TIOCTETIEHHOTO YCIIOKHEHUS
CETH, ONITHMAJIbHOE MPOPEKUBAHNE HEUPOHHBIX CETEN
(optimal brain damage).

Tema 1.5

bubiunoreka Python
Matplotlib, Seaborn & Plotly.

Knaccel, ctpyktypsl 1 MeToabl 6ubimmorex Matplotlib, Seaborn
& Plotly. Ctparerns eé npumeHenms.

Tema 1.6

MeTtpuueckre METO b
KIIACCU(UKAIH U PETPECCHH.

I'umoTe3sr KOMIAKTHOCTH M HEMPEPBHIBHOCTH.

O0001IEHHBIN METPUYECKHH Ki1acCu(pUKaTOP.

Meton Ommwkaiimmx coceneit KNN u ero 0600menus. [Toaxoop
yrcna k o KpUTepHio CKOIb3SIIEro KOHTPOJIS.

Merton okna [lap3eHa ¢ HOCTOSHHON U IEpEMEHHON MUPUHON
OKHa.




6

MeTo NOTEHIMATLHBIX (PYHKIIUH U €ro CBA3b C JIMHEHHON
MOJCITBIO KITACCH(PUKAIINH.

3agaua otOopa 3TanoHoB. [1onHbINA CKOMB3SAIMNI KOHTPOIb
(CCV), popmyina O6sicTporo BerauciaeHus s merona 1NN,
[Ipod s KOMITAKTHOCTH.

OT060p PTATOHHBIX 0OBEKTOB HA OCHOBE MUHUMM3AITHH
(yHKLIMOHAJIA TIOJTHOTO CKOJB3SILEr0 KOHTPOJISL.
HenapameTrpuueckas perpeccusd. JIokaqibHO B3BEIICHHBIN
METO]T HANMEHBIIINX KBaApaToB. SIepHOE CriIaXMBaHHE.
Onenka Hanapas-Barcona ¢ mocTosiHHOM U epeMeHHON
MIMPUHOW OKHA. BEIOOp (DyHKITUY siipa ¥ NIMPUHBI OKHA
CTIIa)KVBAHMSL.

3angaua oTceBa BIOpocoB. PoOacTHas Hemapamerpuyeckas
perpeccus. Anroputv LOWESS.

Tema 1.7

bubaunoreka Python Sympy.

Knaccel, cTpykTypsl 1 MeTOABI OHOIHOTEKH SYympy.
Crparerust €€ NpUMEHEHHUS.

Tema 1.8

Metoz onopHBIX BEKTOPOB.

OnrtuManpHas pa3feisronas TunepmiockocTs. [louarue
3a30pa MeX 1y KiaccaMu (margin).

Crrydau TUHEHHOM pa3IeTUMOCTH U OTCYTCTBUS JTUHEHHOM
pasaennMocty. CBS3b ¢ MUHUMH3ALUEH perysipu30BaHHOIO
IMIUpHYECKOro pucka. KycouHo-nmuHelHas GpyHKIHS TOTEPb.
3anaya KBa[paTUYHOTO TPOrpaMMHUPOBaHUS U JBOWCTBEHHAS
3agada. [loHATHE OMOPHBIX BEKTOPOB.

Pexomenmanuu no BeiOOpy KOHCTAHTHI C.

Oynknust siapa (kernel functions), cnpsmisitoniee
IIPOCTPaHCTBO, Teopema Mepcepa.

Cr1oco0bl KOHCTPYKTHUBHOTO IOocTpoeHus siaep. Ilpumepst
anep.

SVM-perpeccus.

Perynspuzanun 11 or6opa npusHakos: LASSO SVM, Elastic
Net SVM, SFM, RFM.

MertoJ peneBaHTHBIX BeKTOpoB RVM

Tema 1.9

bubmuorexa Python Pandas.

Knaccer, cTpykTypsl 1 MeTOAbI OHOmoTekn Pandas.
Crparerus €€ NpUMEHEHHUS.

Tema 1.10

MHoromMepHas TUHEeHHAs
perpeccusl.

3agaua perpeccuy, MHOrOMEpHasi JIMHEHHas perpeccusi.
MeTos HaUMEHBIINX KBA/IPATOB, €T0 BEPOSITHOCTHBIN CMBICT H
FEOMETPUYECKUN CMBICIL.

CHHTyISIpHOE Pa3I0KEeHHUE.

[Tpo6aeMbl MyJIbTUKOJTHHEAPHOCTH U TIEPEOOyIEHHS.
Perynspusanus. ['peOHeBast perpeccus uepes3 CUHTYIISIPHOES
pasJioxeHue.

Mertonst or6opa npuzHakos: Jlacco Tubmmupanu, Elastic Net,
CpaBHEHHUE C TPEOHEBOW perpeccuet.

MerToz riIaBHBIX KOMIIOHEHT M JEKOPPEIUpYIoIIee
npeoOpazoBanue KapyneHa-JIo3Ba, ero cBs3b C CHHTYJISIPHBIM
pas3IoKEHHEM.

CriekTpaibHbIN TOJX0/] K PEIICHHIO 33]a4l HAUMEHBIIINX
KBaJpaToB.

3a/jauu ¥ METOJIbl HU3KOPAHTOBBIX MATPHYHBIX Pa3JIOKEHHUH.

Tema 1.11

bubiunoreka Python SciPy.

Knaccel, cTpykTypsl 1 MeToabl 6ubmorekn SCiPy. Crparerus
€€ MPUMEHEHUS.

Tema 1.12

Kpurepun Bei60pa moaeneii u
METO/bI 0TOOpa MPU3HAKOB

Kputepuu xavectBa kiaccu(uKaiuy: 49yBCTBUTEILHOCTh U
cneruuaHocth, ROC-kpuBas 1 AUC, TOYHOCTH U MTOJTHOTA,
AUC-PR.

BuyTpennue u BHEIIHIE KPUTEPUU. IMITUPUICCKUE U
AHAJUTUYECKUE KPUTECPUHU.




CKONB341INI KOHTPOJIb, PA3HOBUAHOCTH SMITUPUUYECKUX
OIIEHOK CKOJIB3S11Iero KoHTpoJist. Kputepuit
HENPOTUBOPEUNBOCTH.

Pa3HOBUAHOCTH aHAMMTHYECKUX OLIEHOK. Perymspuzanus.
Kpurepwnit Axanke (AIC). batiecoBckuii mHGOPMAITHOHHBIH
kpurepuii (BIC). Ouenka Bamnuka-UepBoHeHKwcCa.
CrnoxHOoCTb 331241 0TO0pa mpu3HakoB. [lonHelii nepedop.
Merton mo6aBeHNs U yIaJICHUS, IIIar0Bast PETPecCusl.

[lowck B riryOuHy, METOJT BETBEH U TpaHUII.

Y ceu€HHBIN TOUCK B LIUPHUHY, MHOIOPSIIHBIM HTEPALUOHHBIN
anroputm MI'VA.

['eneTraeckuit anropuT™, ero cxonctso ¢ MI'YA.
Crrydaiinbeiit nouck u Cayuaitaeiii nouck ¢ agantanueit (CI1A).

Tema 1.13

bubnunoreka Python Scikit-
learn.

Knaccel, cTpykTypsl 1 MeToabl Oubmnoreku Scikit-learn.
Crtpaterus e€ npuMeHEHUs!.

Tema 1.14

Jlornueckue MeTObI
KITACCU(UKAITIH.

[ToHsiTHE TOrMYECKON 3aKOHOMEPHOCTH.

[TapameTpuueckue ceMeicTBa 3aKOHOMEPHOCTEI:
KOHBIOHKIIUH IOPOTOBBIX MPaBWI, CHHAPOMHBIE NTpaBHIa,
HI1apbl, TUIIEPIIOCKOCTH.

[lepeGopHBIE aNTOPUTMBI CHHTE3a KOHBIOHKITHIA:
CTOXACTHYECKHUH JIOKAIBHBIN MOUCK, CTAOMITU3AIHS, PEAYKIIHS.
JIByXKpUTEpHATBHBIN 0TOOP HH(POPMATHBHBIX
3aKOHOMEPHOCTEH, TAPETO-ONTUMAIBHBIH (PPOHT B (p,h)-
MIPOCTPAHCTBE.

CraTHCTHUECKUI KpUTEepHid HHHOPMATUBHOCTH, TOYHBINA TECT
Oumrepa. CpaBHeHHE 007acTel IBPUCTHIECKHAX H
CTaTHCTUYECKHX 3aKOHOMEpHOCTeH. PasHOOOpasne kpurepuen
WHPOPMATUBHOCTH B (P,N)-TIPOCTPAHCTBE.

Pemaromee nepeso. XKanHas HUCXOAIIAs CTPATErus
«pa3zpensai u BnacTByil». HegocraTku skaqHoOM cTpaTeruu u
crocoOb! ux ycrpanenus. [Ipobiema nepeoOyueHust.

BriBos1 KpuTEpHUEB BeTBIICHU. Mepa HeurcTOTHI (impurity)
pacnpeneneHus. DHTPONUNHBINA KpUTEpHil, KpuTepuil [ xuHu.
Pexykimst pemaromux AepeBbeB: NpeaApeIyKIns 1
MOCTPEAYKITHSI.

JepeBbs perpeccum.

Heb6pesxubie penratoriue aepesbs (oblivious decision tree).
Pemaromuii iec. Ciyuaiinsiii iec (Random Forest).
Pemaromuit nens. bunapuszanus npusHakoB. AITOPUTM
pa3OueHust 001acTH 3HAYEHUH PU3HAKa Ha HH(QOPMaTHBHBIE
30HBI.

Pemraromuii cnivicok. JKaHblil airopuT™M CHHTE3a CIKCKA.
IIpeoOpazoBanue pelIaonIero 1epeBa B pearonil COHCOK.

Tema 1.15

Bubnuoreka Python
TensorFlow.

Kitaccpl, cTpykTypsl 1 MeTo 161 Oubmmoteku TensorFlow.
Crparerust €€ NpUMEHEHUSL.

Tema 1.16

JInnaelnple ancaMOIIH.

OCHOBHBIE TIOHATHS: 0a30BBIN AITOPUTM, KOPPEKTHPYIOIIAs
oreparnusi.

[IpocToe ronocoBanue (KOMUTET OOJIBIIIMHCTBA).
CToXxacTU4eCKHe METOIbI: O3TTHHT U METOJ CyJalHbIX
MOJIIPOCTPAHCTB.

Cayuaiinbsiii nec (Random Forest).

B3ssemennoe ronocosanue. [IpeobpasoBanue npocToro
TOJIOCOBaHHSI BO B3BEIICHHOE.

Anroputm AdaBoost. DkcrioHeHI[HaIbHAS allPOKCHUMALIUS
MOPOroBoii (YHKLIMH 1OTeph. [Iporecc mociaenqoBaTenbHOTO
00ydeHms 6a30BBIX ANTOPUTMOB. TeopemMa 0 CXOTUMOCTH
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Oycrtunra. MneHTuguKanis HeTHTUYHBIX 00BEKTOB
(BBIOpOCOB).

Teopernueckue obocHoBanus. O6o0marmas cnocoOHOCT
OycTuHTa.

bazoBrie anroput™mel B OycTuHre. Pemarormiue mHu.
CpaBHeHue OdrTHHTa U OYCTHHTA.

Anroputm ComBoost. O6001menre Ha 60JIbIIOE YHCIO0

KJIACCOB.
Tema 1.17 | KimacTepu3aIius 1 9acTHIHOE IToctanoBka 3agauu KiacTepusauu. [IpuMepsl NpUKIagHbIX
oOydeHmue. 3amad. THIBI KITaCTEPHBIX CTPYKTYD.
[TocranoBka 3amaun Semisupervised Learning, mpumepsr
MPUIIOKEHUH.

Kputepuu xavectBa kiacrepuzanun, Ko3pPpuimueHT cunysTa,
BCubed-MepbI TOUHOCTH U TIOTHOTHI.

Anroput™m k-cpennux u EM-anroputm [uist pa3iesneHus
rayCCOBCKOM CMECH.

Anroputm DBSCAN.

ArnomepartuBHas knacrtepuzanus, Anroputm Jlanca-
BunpsiMca 1 ero yacTHbIE CIydau.

AJNropuT™ OCTPOEHUS AeHAporpaMmsbl. OnpeneneHue yucia
KJIaCTEPOB.

CBoiicTBa cKaTHs/pacTsHKEHNS 1 MOHOTOHHOCTH.

[IpocTsie 3BprUCTHYECKHE METOBI YACTUIHOTO 00ydeHus: self-
training, co-training, co-learning.

TpaHCAYKTUBHBIN MeTOJT ONTOPHBIX BeKTopoB TSVM.
Anroputm Expectation-Regularization Ha ocHOBe
MHOT'OKJIACCOBOW PETYJISIPU3UPOBAHHOM JIOTUCTUYECKOU
perpeccuu.

3.4. Opranuzaius caMOCTOATEIbHONU PabOThl 00yYaIOITUXCS

CamocrosarenbHas paboTa CTyAeHTa — oO0si3aTeNbHasi 4acTh 00pa3oBaTeIbHOIo Ipoliecca,
HampaBJIeHHass Ha  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha MPOEKTUPOBAHHE JalbHEHIIero oO0pa30BaTeNBHOIO MapuipyTa H
pohecCuOHATBHON Kapbephl.

CamocrosrenbHas paboTa 00ydaroUIMXcs M0 TUCHUIUIMHE OpraHU30BaHa KaK COBOKYITHOCTb
AyJUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIEIIHOE OCBOCHHE
JUCLIUTUIMHBL.

AynuropHas camocTosiTellbHas paboTa 0OydaroIMXCsl MO AMCLUUILIMHE BBIIOJHSAETCS Ha
y4eOHBIX 3aHATHSX 10/ PYKOBOACTBOM TMIpPENoAaBaTeNis M IO €ro 3aJaHuio. AyIuTOpHas
camocTosTeNnbHas paboTa 00yJaromuxcsi BXOIUT B 001Ul 00beM BpEMEHH, OTBEAEHHOTO YU€OHBIM
IUITAHOM Ha ayJUTOPHYIO paboTy, ¥ perIaMeHTUPYETCs PAaCICAHUEM YUeOHBIX 3aHATHH.

Breaynuropnas camocTosaTenbHas paboTa 00yJaromuxcs — IaHupyemMast yaeOHasi, HayqHo-
UCCIIeIoBaTeIbCKasl, IMpakTHyeckass paboTa oOy4aroIiuXcs, BBINOJHSAEMAas BO BHEAYAUTOPHOE
BpeMs 10 3aJaHUI0 ¥ TIPU METOJIMYECKOM pYKOBOJCTBE IIperojaaBaTelnisi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHs, PACHUCAHUEM YUEOHBIX 3aHATUI HE PErIaMeHTUPYETCH.

BueaynutopHas camocTosiTeNnbHast paboTa 00yJaronuxcsi BKIIIOYaeT B ceOsl:

- MOJITOTOBKY K 3aIlUTe TabOpaTOPHBIX padoT;

- U3y4yeHHe TEOPETHYECKOr0 M IMPAKTUYECKOTr0 MaTepuayia MO PEKOMEHJI0BaHHBIM
UCTOYHUKAM;

- BBITIOJTHEHHE JTAOOPATOPHBIX padoT;

- MOJITOTOBKA K MIPOMEKYTOUHOM aTTeCTallMM B TEUCHHE CEMECTpa.

CamocrosarenbHas pabora O0yYaloOIUXCsS C YJYacTHEM IMPEroAaBaTeis MpeayCMaTpUBACT
IPOBE/IEHUEM KOHCYJIbTALUH NTEepe]] 3a4ETOM.
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3.5. TlpumeHeHue IEKTPOHHOTO O0YUYEHUS, TUCTAHIIMOHHBIX 00Pa30BATEIIbHBIX
TEXHOJIOTUN

[Ipn peanuzanuu mporpaMMbl  y4yeOHOM JTUCIHUIUIMHBI DJIEKTPOHHOE OOydeHue H
JTUCTAHIIMOHHBIC 00pa30BaTENIbHBIC TEXHOJIOTUU HE TPUMEHSIFOTCS.



4.

10

PE3YJIbTATBI OBYUYEHMS 1O JUCHUIIVIMHE, KPUTEPUN OLIEHKHW YPOBHS C@OPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHNEHUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU(11).
Yposuu HTrorosoe Onenka B IMoxa3zarean ypoBHsi cpOPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOAIHLHOU
KoOMmIeTeHum(-it) 0a/10B cucremMe IIpO(l)ECCl/IOHaJILHOi/'IE-bIX)
B 100-6a/11bH0¥ 10 pe3yJIbTaTaM KoMeTeHuun(-i)
cucreme TeKyuen n OIlIK-1:
1o pe3yJabTaTam MPOMEKYTOYHOI NJ-OIIK-1.1
TeKyInei n aTTecTaluH N-OI1K-1.2
NPOMEKyTOYHOM
aTTeCTalluu OIIK-4
NJ-OIIK-4.3
BBICOKUH Qawizgiz OO6yuarommuiics:
—  MOXeET peayin30BaTh 3QGEKTHBHYIO MOJeb MaIIMHHOr0 00yueHus B [1O s perieHuns noctaBieHHON
3a1a4u;
—  MOXeT pa3paboTaTh HanOoJiee OAXOIAILYI0 MOJIENh MAIMHHOTO O0YYESHUS JJUIs PELIeHHs
HOCTABJICHHBIX 3a]1a4;
—  MOXeT BBIOMpaTh Hanbosee NOAXOISIIYI0 CTPYKTYPY JaHHBIX U OMOIHOTEKY HX 00pabOTKHU MpH
HOCTPOCHUH MOJIEIIM MAIIMHHOTO O0YUYCHHSI.
MOBBIIIEHHBII XOpouIo OOyuaromuiics:
- MOXKCT p€ajiM30BaTb MOACJIb MAIlIMHHOT'O O6yquI/I${ B I1O JJIs1 peIICHU L MOCTaBJICHHOM 3aa4u,
—  MOXeT pa3paboTaTh MOJENb MAIIMHHOTO 00yYEHHMS ISl PEICHHs TOCTABICHHBIX 3a/1a4;
—  MOXET BBIOUPATh CTPYKTYPY AAHHBIX U OHOIHOTEKY UX 00pabOTKH P MOCTPOSHUH MOJIENIN
MaIIMHHOTO 00YUEHHUSI.
0a30BbIi YOBJIETBOPUTEILHO OO6yuaromuiics:
—  MOXET peain30BaTh CTAaHAAPTHYIO MOJIeNb MAITMHHOTO 00y4eHus B [10 1uist pemeHus mocTaBICHHOM
3a/1a4H;
—  MOXeT pa3paboTaTh CTaHAAPTHYIO MOJIENIb MAIIMHHOTO O0YYEeHHUS JJIs1 PEIICHHS TOCTaBICHHBIX 3a/1a4;
—  MOXeT BBIOMpATh CTPYKTYPY AaHHBIX U OHOIMOTEKY MX 00paOOTKH IPH MOCTPOSHUH CTaHIaPTHOMN
MOJIENH MAIIMHHOTO 00yYeHHsI.
HU3KUH HEYIOBJIETBOPUTENIbHO | OOyuaromuiics:

HE MOXCT p€ajin30BaTh MOACIIb MAIIMHHOT'O O6y‘leHI/I${ B 1O I peICHUsA MOCTaBJIECHHOMU 3aJa4uu,
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—  He MOXeT pa3paboTaTh MOJIeIb MAIMHHOTO O0YYEHUsI AJIs PEIIeHHs IOCTABICHHBIX 33734,
—  HE MOXET BBIOMPATh CTPYKTYPY JAHHBIX U OMOIHOTEKY UX 0OPaOOTKH MPU TOCTPOSHUH MOJICITH
MaIIMHHOTO 00yUYEHHUS.

5.

OIIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM
ATTECTALUHU, BKJIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYYAIOIIUXCA

[Ipu mpoBeneHHH KOHTPOJIS CAMOCTOSATENIBHOM PabOThl O0YYAarOIMXCS, TEKYIIErOo KOHTPOJS M MPOMEXKYTOUHOH aTTecTaluu MO y4eOHOH
muctuminae  (HelipocereBble TEXHOJOTMH) IMPOBEPSETCS YPOBEHb CHOPMHUPOBAHHOCTH Yy OOYYAIOIIMXCS KOMIICTECHIIMHA | 3alulaHMPOBAHHBIX
pe3yabTaTOB 0OYYEHUS 10 AUCHUILTHHE, YKa3aHHBIX B pas/ielie 2 HAaCTOSIIEH MPOrpaMMBbl.

5.1.  ®opmbl TEKYIIErO KOHTPOJISL YCIIEBAEMOCTH, PUMEPHI TUTIOBBIX 33/ IAHUN !
Ne i DopMBbl TEKYIET0 KOHTPOJISA IIpuMephI THIIOBBIX 3aJaHUI
Pazgen | | Jlomamrnue 3aganust JlomartHue 3a1aHus

1.1. Pabota c MHOrOMEpHBEIMH MacCHUBaMH.

1.2. Peanu3anus THHEWHOTO KIIACCU(PHUKATOPA.
2.1. Pabora c n300pakeHUAMHU.

2.2. Peanmm3anus MeTona OmKalIINX COCENEH.
3.1. TTocrpoiika rpadukos ¢ momorso Matplotlib.
3.2. Peanu3aiyisi METO/1a pEJICBAHTHBIX BEKTOPOB.
4.1. PaboTta ¢ CHMBOJIbHBIMH BBIYHCICHUSIMHU.

4.2. Peanu3zaiiusi METO/1a HAMMEHBIITUX KBaJIPaTOB.
5.1. O6paboTKa CTONOIOBBIX TaHHBIX.

5.2. Peanu3anus MeToa BETBEH U TpaHUIl.

6.1. ITpubmmnk€nnoe nHaxoxaenue O/Y.

6.2. [TocTpoeHue peliaroIero aepesa.

7.1. Ucnons3oBanue 6udnuorexu Scikit-learn.
7.2. Peanmuzanus anroputma AdaBoost.

8.1. Mcnonb3oBanue 6ubnuorexu TensorFlow.
8.2. Peanm3zanms anroputma K-cpeqHux.
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5.2. Kpurepuu, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HanmenoBanue
OLIEHOYHOI'0 IIxaJbl OeHUBAHUSA
cpelacTBa
pei Kputepun onennBanns
(KOHTPOJILHO-
100-6anabHas [aTuéanabHas
OLIEHOYHOT 0
cucrema cucremMa
MepOoNnpUSATHS)
JIOMAIHHUE 3a1aHus Pa6ota BeimonHena nonHocteio. Het omubok B nporpamme. Bo3moskHO Hanmmuue 5
HEOOJIBIIOT0 OTKIIOHEHHS OT OXKHJIAEMOTO Pe3yibTaTa, He SBISIONINECS CIIEACTBUEM
HE3HAHMS WM HEMOHUMAaHUs yueOHoro Matepuaia. OO0ydaromuiicst oKa3an MOIHbIH
00beM 3HAHUH, YMEHUI B OCBOCHUH, POIIEHHBIX TEM M IPUMEHEHUE UX HA NIPAKTUKE.
PaboTa BbINoOMHEHA TIOIHOCTHIO, HO MPUMEHEH Hed()(DEKTUBHBII METO PeLICHNSI. 4
JonynieHa ogHa ommMOKa WK ABa-TPU HEIOUETA.
Jormymensr 6osee 0IHOM OIMOKY MK OoJiee ABYX-TPEeX HETOUETOB. 3
Jomymenst rpyOble ommOku. PaboTa BEITIOIHEHA HE TIOTHOCTHIO 2

5.3. IIpomexyTouHasi aTTeCcTalUs:

®DopmMa IPOMEKYTOYHOU

aTTecTaluu

TunoBbie KOHTPOJBbHLIE 3aJaHUSI 1 HHBIC MaTCPUAJIbI
AJISI TPOBEACHUSA HpOMe?KyTO‘lHOﬁ aTrecranmm:

DK3aMeH

buner 1

Bompoc 1. buonoruueckuii Heiipon, mogens MakKamnoka-ITutrca.
Bompoc 2. Kiaccsl, CTpyKTypsl B MeTOIBI OnOrnoTeku TensorFlow.
Bompoc 3. IlocTanoBKa 3aa4u KJIacTepU3aIiHy.

5.4. Kpurepuu, HIkaabl OIIEHUBAHUS MPOMEXKYTOUYHON aTTECTAllUU YICOHOU TUCIUIIIUHBIL:

dopmMa NPOMeKYTOYHOM

IIxanabl onleHUBAHUS

aTTecTanuu
Kpurtepun oneHuBanus
HanmenoBanue 01[eHOYHOT0 100-6annbHast IIaTubanabHas
cpeacTBa cucrema cucrema
OK3aMeH B YCTHOM (opme 1o duseram Obyuaromuiics: 5

- ACMOHCTPUPYCT 3HAHUA, OTIIMYAOIIIUCCA FHY6HHOﬁ u
COACPIKATCIBbHOCTBIO, 1ACT ITOJIHBIN I/IC‘lepHBIBaIOH_II/Iﬁ OTBE€T, KaK Ha
OCHOBHBIC BOITPOCHI 6I/IJIeTa, TaK U Ha JOIIOJTHUTCIBHBIC,
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®DopMa NPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxanabl onleHUBAHUS

100-6anbpHas
cucremMa

IIaTu6anabHas
cucTreMa

—  cBOOOAHO Bla/eeT HAyYHBIMU IOHATHSAMH, BEAET IUAJIOT U BCTYIIAET B
Hay4YHYIO TUCKYCCHIO;

—  cmoco0OeH K MHTEeTpaluy 3HaHU 10 ONPeJeTICHHON TeMe,
CTPYKTYPHUPOBAHHUIO OTBETA, K aHAIH3Y MOJIOKEHUN CYIIECTBYIOMINX
TEOpHid, HaAyYHBIX IIKOJI, HAIIPABJICHUH 110 BOIPOCY OMIIEeTa;

—  JIOTHYHO U JIOKA3aTeJbHO PACKPHIBAECT NPOOIEMy, PEIIOKEHHYIO B
ouiere;

- CBO6OI{HO BBITTIOJIHACT MMPAKTUYCCKUC 3aJaHUs MOBBINIIEHHOM
CJI0)KHOCTH, ITPERYCMOTPEHHBIE IPOTPAMMOM, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U IOTIOTHUTEIILHON JINTEPATypPOH.

OTBeT HE COMEPKUT (PAKTHUECKUX OIMNOOK U XapaKTepU3yeTcs TIIyOHHOM,
MIOJTHOTOM, YBEPEHHOCTBIO CYKICHHUH, HIUTFOCTPUPYETCS] IPUMEPAMU, B TOM
Yrcyie U3 COOCTBEHHOM MPAaKTHUKH.

OO0yuaromuics:

—  IIOKa3bIBACT JOCTATOYHOE 3HaHUE yueOHOro MaTepHaia, HO IOIyCKaeT
HECYIIECTBEHHBIE (haKTUUECKHE OIINOKH, KOTOPhIE CIIOCOOCH UCIIPABUTh
CaMOCTOSITEIbHO, OJlaro/iapst HaBOAAIIEMY BOTIPOCY;

—  HEJOCTaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OMIIeTa;
—  HeIOCTAaTOYHO JIOTHYHO IMOCTPOEHO M3JI0KEHHE BOTIPOCa;

—  YCHEIIHO BBIMOJHAET MPETYCMOTPEHHBIE B ITpOrpaMMe NMpaKkTHIEeCKHe
3aJ]aHusl CPe/IHEH CII0)KHOCTH, aKTUBHO pab0TaeT ¢ OCHOBHOM JINTEPATYpOiA,
—  JEeMOHCTPHPYET, B LIJIOM, CHCTEMHBIN MOAXO0 K PELICHUIO
MPAaKTUYECKUX 33J]a4, K CAMOCTOSITEJIbHOMY ITIOIIOJIHEHHIO U OOHOBJICHUIO
3HaHUH B X0Jie JanbHeimel yueOHol paboTs! 1 podeccHoHATBHON

eI TeTFHOCTH.

B otBete packpbiTO, B OCHOBHOM, COJEpKaHUE OMIIETa, HMEIOTCS
HETOYHOCTH MPU OTBETE HA AONOJHUTEIbHBIE BOIPOCHI.

OO0yuaromuiics:
—  IIOKa3bIBaeT 3HaHMs (hparMEeHTAPHOTO XapaKkTepa, KOTOPhIS
OTJIMYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COZCPKATEIBHOCTBIO, IOMYCKAET
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®DopMa NPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxanabl onleHUBAHUS

100-6anbpHas
cucremMa

IIaTu6anabHas
cucTreMa

(hakTHyeckue rpyoOble OMMOKY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH U MIPUHIIMIIBL, OOBSICHUTD
(akThl, HapyIlIeHa JOTUKa H3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD
MIPeCTaBIsIEMOr0 MaTepHana, PeICTaBICHNS O MEXIPEAMETHBIX CBA3AX
cia0kble;

—  CIIpaBJIAETCS C BBITOJHEHUEM MIPAKTUUECKUX 3aJaHU,
NpeayCMOTPEHHBIX POTPaMMOii, 3HAKOM C OCHOBHOM JIUTEPATYPOH,
PEKOMEHIOBAaHHOW MPOrpaMMOH, JOMYCKaeT MOTPEIIHOCTH U OLTHOKH MPH
TEOPETUUECKUX OTBETAaX U B XOJI€ MPAKTUIECKOI PadOTHI.

Conepxanue Omiera packpbITo c1ab0, UMEIOTCSI HETOYHOCTH IPH OTBETE
Ha OCHOBHBIC U JOTIOJIHUTCIIbHBIC BOIIPOCHI 6I/IHeTa, OTBET HOCUT
PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOJIBbIINMU 3aTPyIHEHUSIMHU
pemaeT NpakTUYeCKUe 3a1a4H WIH HE CIIPaBIISIETCs] ¢ HUMHU
CaMOCTOSITETBHO.

OOyuaroIuiics, 00HapYKUBACT CYIIECTBEHHBIE MPOOENBI B 3HAHUSIX
OCHOBHOT'O y4eOHOT0 MaTrepuaa, JOMyCcKaeT PHHIHITHAIbHbIE OITHOKN B
BBITTOJTHEHHUH TIPEYCMOTPEHHBIX MPOrPaMMOi MPAKTHIECKUX 3aJaHHUH.

Ha 60sibIi1yt0 4acTh JIOMOJHUTEIBHBIX BOIIPOCOB IO COJICPKAHHIO IK3aMeHa
3aTPpYAHACTCA IaTh OTBET WM HE JACT BEPHBIX OTBCTOB.
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5.5. Cucrema OLEHHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCHUILIMHE BBICTABISETCS 00yJaronemMycs ¢ y4ETOM pe3yabTaToB TEKYIIeH 1
MIPOMEXKYTOUYHOM ATTECTALIUH.

dopma KOHTPOJIS 100-6anabpHas cucrema [IaTudaanbHas cucrema

Texymuii KOHTPOJIb:

- n1abopaTopHbie PabOTHI 2-—
IIpomexyTouHas arrecTanus 2
(Ox3amen)

Hroro 3a nucumMnnmuy
OK3aMeH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peammzanust mporpamMmbl TIpeoycMaTpUBaeT HCIOJNB30BaHUE B IMpolecce OOydeHUs
CIIEYIOIUX 00pa30BaTeIbHBIX TEXHOIOTHH:

- MPOEKTHASI IeSTEIHLHOCTD;

— MIPOBEICHUE NMHTEPAKTUBHBIX JICKIIHIA;

- IPYIIIOBBIX IUCKYCCHH;

- MOKMCK M 00paboTka nH(OPMAIINHY C UCIIOIh30BaHHEM ceTu MHTepHeT;

- JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,

- WCTOJBb30BAaHNE HA JICKIMOHHBIX 3aHATUSAX BHJICOMATEPUANIOB M  HATJISATHBIX
[IOCOOUH;

- oOyueHue B COTpyJHUYECTBE (KOMaH 1Hasl, TPYIIoBas padoTa).
7. INPAKTHUYECKASA MIOATI'OTOBKA

[IpakTuyeckasi MOATOTOBKA B paMKax Y4eOHOM JUCIHHILTUHBI peaTu3yeTcs MpHu MPOBEICHUH
1abopaToOpHBIX PadoOT.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O ITPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

I[Ipu oOydeHuH JHUI] C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCIIOJIB3YIOTCSI TIOJXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30aphepHOil 00pa30BaTENbHOU CPEIbI:
TEXHOJOTUH Au(QEepeHnalud U UHIUBUIYaIbHOTO OOy4YeHUs, MPUMEHEHUE COOTBETCTBYIOIIMX
METOAUK IIO pa60Te C HWHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENBHBIX HHIUBUIYATbHBIX KOHCYJIbTAIMA TO HM3Yy4aeMbIM TEOPETUUECKUM
BOIIpOCaM MW MNPAKTHYCCKUM 3aHATHUAM, OKAa3aHHME IMOMOINH IIPU MOJATOTOBKE K HpOMG)KyTO‘-IHOfI
aTTeCTallUU.

[Ipn HeobxoauMocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrnieueHns 00pa30BaTeIHLHOTO MpOIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O O6y‘ICHI/I$I.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl TMPEACTABIAIOTCS B  (dopMax,
JOCTYIIHBIX JJIA U3YUYCHUA CTYACHTAMHU C 0COOBIMU 06p330BaTeJ'II)HBIMI/I HOTpe6HOCT$[MI/I C y'—IéTOM
HO30JIOTUYECKUX TPYII HHBAIUIOB!

21.]'[5[ IMOATOTOBKHM K OTBETY Ha MPAKTHUYCCKOM 3aHATUH, CTYACHTAM C OIpaHHYCHHBIMH
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpPEIHEE BpEeMsl YBEIUUYHBACTCS 10 CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

I[HSI CTYACHTOB C HWHBAJUAHOCTBIO WKW C OrPaHUYCHHBIMU BO3MOXXHOCTSAMHU 3J0POBbA
dopma TIpoOBeACHUS TEKyIIed M TMPOMEKYTOYHOH aTTECTallid YCTAHABIMBACTCS C YUETOM
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WH/IMBUYAJIbHBIX TICUXO(HU3UYECKHX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEPE, B (POPME TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrecTanys 10 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TaIloOB B
dopme pyOexKHOro KOHTPOJIA IO 3aBEPIICHUI0 H3YYEHHUS OTAENbHBIX TeM JucUMIUIMHBL [lpn
HEOOXOJUMOCTU CTYACHTY IPEAOCTAaBISIETCA AOINOJIHUTENBHOE BpEMs I IOJArOTOBKM OTBETa Ha
3a4€Te UM DK3aMEHE.

JUig OoCyILIecTBIEHHsI NPOLEAYP TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUHOMH
aTTecTallud OOYYaroLIMXCA CO3JAKTCsl, NpPU HEOOXOAMMOCTH, (DOHABI OLIEHOYHBIX CPEICTB,
aJlalTUPOBAHHbIE IS JIUL] C OTPAaHUUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbsI M MO3BOJISIOLINE OLIEHUTh
JOCTM)KEHUE HMMHU 3aIUIAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOM IporpamMme pe3yibTaToB
0o0y4eHHsI ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asSBJICHHBIX B 00pa30BaTEeIbHON
IIporpamme.

9. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MaTepI/IaHBHO'TeXHI/I‘IeCKOC obOecrieyeHne JUCHUIIIMHBI IIPpH O6y‘leHI/II/I C HUCIIOJIB30BaAHUEM
TPAAULUOHHBIX TEXHOJIOTHI O6yquI/I$I.

HaumeHnoBaHue yuyeOHbBIX ayAMTOPHI,
JabdopaTopuii, MaCTepCKUX, OMOIUOTEK,
CIIOPT3aJ10B, IOMEIeH Uil 1JIsl XpaHEeHUs U
NpoPUIAKTHIECKOT0 00CTy:KMBAHUS Y4€OHOTO
000py10BaHUSI U T.II.

OcHaméHHOCTh y4eOHBIX ayTUTOPHIi, JadopaTopuii,
MAacCTepCKHX, OH0INOTEK, CIOPTHBHBIX 32JI0B,
MOMeIeHH 1151 XpaHeHHsI ¥ MPOo(HIaKTHYECKOT0
00CcTy:KMBAHUS Y4eOHOT0 000PYAOBAHUS U T.II.

119071, r. MockBa, Maabiii Kanysxkckuii nepeyJiok, 10M 2, crpoenue 6

ayJIMTOPUH JUIsl IPOBEACHUS 3aHATHI KOMILJIEKT yueOHo mebeny,

JICKIIUOHHOI'O TUIIa TEXHUYCCKHUE CPEeACTBA 06yquI/15{, ClyKamue Ajst
npeJcTaBiIeHus] yaeOHOM HHPOpMAaIUK OONBIION
ayIUTOPUHU:

— HOYTOYK;

— TIPOEKTOD;

— TPOEKIIMOHHBIN SKPaH.

ayJAUTOPUHM JJI POBEJICHUS IPAKTUUECKUX KOMIUIEKT yueOHOH MeOeH,

3aHATHH, TPYIIIIOBBIX U HHAUBUIAYAJIbHBIX TEXHUUYECKUE CPEICTBA O0YUESHHUS, CITyXKaIue JIIs
KOHCYJIbTALIMM, TEKYLIEr0 KOHTPOJIS U

b npeJcTaBiIeHus] yaeOHO! HHPOpMAaIUK OONBIION
MPOMEXYTOYHOM aTTecTanuu

ayIUTOPUHU:
— HOYTOYK;
— TIPOEKTOD;
— TNPOEKIMOHHBIN 3KpaH;

— TEPCOHAJIbLHBIC KOMIBOTCPHI JJIA 06y11a}01ul/1xcs{.

ITomelreHus: JJIs1 CAMOCTOSITEILHON PadoThI OCHAIEHHOCTh MOMeELIeH I 15l CAMOCTOSITETHLHOM
oldyyammxcs padoThl 00yyaIuXcs
YUTAIBHBIN 3271 OMOITHOTEKN — KOMIBIOTEPHAS TEXHUKA;

— TIOAKIIIOYCHUEC K CCTHU I/IHTepHeT.




17

CamyrirenieBa T. H.

10. YYEBHO-METOJNYECKOE U UHO®OPMAIIMOHHOE OBECIEYEHUE YYEBHOM JUCIIUITIINHBI
Buja uznanus Anpec caiita 9bC KoJymmuecrBo
Ne Ton HMJIM JJIEKTPOHHOI0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareabcTBO o
n/n MIT u 1p.) H3IaHusA (Ganonnsemcs 0na u30anuil 6 onodInoTexe
) 971EKMPOHHOM 8U0e) Yuupepcurera
10.1 OcHoBHas IMTEPaTypa, B TOM YHCIIE JIEKTPOHHBIC U3IAHHS
1 AnToHoB A. B. CuHcTeMHBIN aHaIu3 YyeOHuk HUIL] UH®PA-M 2020 https://znanium.com/catalog/docu | -
ment?id=348727
2 ba6enbies C. B., | CucTeMHbIil aHanu3 U VII Cubupckas moxapuo- | 2022 https://znanium.com/catalog/docu
Marepos E. H. HCCIIEIOBAHUE OTIEpaIHid criacatenbHas ment?id=400980
aKaJaeMus
3 Kapsikua M. 1., Texunonorun VII ooy 2022 https://znanium.com/catalog/docu
Batymeau K. A., POrpaMMHUPOBAHUS U ment?id=429844
Mmuyxun P. M. KOMIIbIOTEPHBIN IPAKTUKYM Ha
si3p1ke Python
4 [leBuenko JI. T, [TporpamMupoBaHue Ha VII HI'TY 2020 https://znanium.com/catalog/docu
Hpyxunnna T. B. | PYTHON B cpene IDLE ment?id=396958
10.2 JlononHUTENBHAS TUTEPATYPA, B TOM YUCIIE JJIEKTPOHHbIEC U3/1aHHs
1 ITerpos A. E. MareMaTndecKrue MOLEIN MIT U HUTY «MUCuC» | 2018 https://znanium.com/catalog/docu | -
NPUHSATHS PEIICHUN ment?id=370661
2 Iupokos A. U. Aunroputmusanus u MIT NI HUTY «MHUCuC» | 2021 https://znanium.com/catalog/docu | -
MPOrpaMMHUPOBAHHE HA A3bIKE ment?id=420602
«[uton» (Python)
3 Bupcancku D. I'enernueckue aaroput™sl Ha | TII1 JMK Tlpecc 2020 https://znanium.com/catalog/docu | -
Python ment?id=367156
4 3pikoBa I'. B., OcHoBsl iporpammupoBanust | MIIT ®dnunTa 2020 https://znanium.com/catalog/docu
IMomos A. C., Ha si3bike Python ment?id=393153

10.3 MeToaudeckre MaTepralibl (yKa3aHUs, PEKOMEHAIMH 1T0 OCBOCHHUIO AUCIUILIHHEI aBTOpoB PI'Y um. A. H. Koceiruna)

|
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https://znanium.com/catalog/document?id=429844
https://znanium.com/catalog/document?id=429844
https://znanium.com/catalog/document?id=396958
https://znanium.com/catalog/document?id=396958
https://znanium.com/catalog/document?id=370661
https://znanium.com/catalog/document?id=370661
https://znanium.com/catalog/document?id=420602
https://znanium.com/catalog/document?id=420602
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https://znanium.com/catalog/document?id=367156
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https://znanium.com/catalog/document?id=393153
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11. NHO®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA

11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHaIbHbIE 0A3bl JAHHBIX:

Nennm | DyIeKTpOHHBIE y4eOHbIe H3AaHUs, JJIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. 9BC «Jlaup» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTeIbCKOoro mnentpa «Muppa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PI'Y um. A .H. Koceirunay na miardopme I6C «Znanium.comy
http://znanium.com/

4. OopasoBarenbHas miathopma «fOpaiir» https://urait.ru/

5. OnekrponHbie pecypcebl «Polpred.com O630p CMU» https://www.polpred.com/

6. OnexTpoHHbIe pecypebl «HannoHanbHOM 35eKTpoHHOM 6ubnorexu» («HOby»)

https://rusneb.ru/

IIpodeccnonanbHbie 6a3bl JAHHBIX, MHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Nudopmarnmonno-anamutndeckas cuctema SCIENCE INDEX (BxirodueHHast B HAy9HBIH
nHdopmanmonnsiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza mannbix Springer eBooks Collections n3narensctea Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onexrponnslii pecypc Freedom Collection m3narensctBa Elsevier
https://sciencedirect.com/

4. basa naHHBIX HaydHOTO HUTHPOBAaHUS Scopus u3narenbeTBa Elsevier

https://www.scopus.com/

5. baza nanueix ORBIT IPBI (Platinum Edition) komnanun Questel SAS
https://www.orbit.com/

6. baza gannsix Web of Science komnanuu Clarivate Analytics
https://www.webofscience.com/wos/woscc/basic-search

1. baze gannpix CSD-Enterprise kommanuu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Haydnas snexkrponnas Oubnamnoreka «elibrary.ru» https://www.elibrary.ru/

9. baza nanubix uznarensctBa SpringerNature

https://link.springer.com/

https://www.springerprotocols.com/

https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%ReferenceWork%22
http://zbmath.org/

http://npg.com/

11.2. TlepedeHb mporpaMMHOIO 0OECTIeUeHUS

PekBU3UTHI MOATBEPKAAIONIETO
Nen/m | IIporpaMmMHoe o0ecnieyenue aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KOoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone koHTpakT Ne 18-DA-44-19 or 20.05.2019
3. V-Ray mis 3Ds Max koHTpakT Ne 18-0A-44-19 ot 20.05.2019
4, NeuroSolutions KoHTpakT Ne 18-DA-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-0A-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://urait.ru/
https://www.polpred.com/
https://rusneb.ru/
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https://rd.springer.com/
https://sciencedirect.com/
https://www.scopus.com/
https://www.orbit.com/
https://www.webofscience.com/wos/woscc/basic-search
https://www.ccdc.cam.ac.uk/
https://www.elibrary.ru/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
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6. Microsoft Visual Studio koHTpakT Ne 18-9A-44-19 or 20.05.2019
1. CoreIDRAW Graphics Suite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KkOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark,

Media Encoder, InCopy, Story Plus, Muse u ap.)
11. SolidWorks KkOoHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-9A-44-19 or 20.05.2019
13. Simplify 3D koHTpakT Ne 18-DA-44-19 ot 20.05.2019
14, FontLab VI Academic KoHTpakT Ne 18-DA-44-19 or 20.05.2019
15. Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHaHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. Anbsr-HUHBeCT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. ITporpamma juist moaroroku TectoB Indigo koHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Huanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019

JUCT YUYETA OGHOBJIEHUM PABOYEM ITPOIr'PAMMBI YYEBHOU
AU CHUAIIVIMHBI/MOAY JIsI

YTBCPIKACHBI Ha 3aCCAaHUU Ka(i)e,[[pbl:

B pabouyro nmporpamMMmy y4eOHOW AUCIUTLIMHBI/MOYJISI BHECEHBI H3MEHEHUS/OOHOBIICHUS U

Ne mnn

roj XapakTep U3MeHeHUi1/00HOBIeH Uit
¢ YKa3aHHeM pa3jelia

00OHOBJICHUSA
PILJ

HOMeP NPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsl




