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1. OBIIUE CBEIEHUSA

YyeOHas qucuumuinHa « METOIbI MAITMHHOTO O0YYEHHUsI» U3yJaeTCsl B CEIbMOM CEMECTpE.
KypcoBas pabota — He peaycMOTpeHa.

1.1. ®opma MpOMEKYyTOYHOM aTTECTAIMH IK3aMEH.
1.2. Mecto yuebHoM nucuuruinabl B ctpykrype OITOIIL.

VYuebHast nucnMIiiHa MeToAbl MAalIMHHOTO OOYYEeHHsT OTHOCHTCS K 4YacTd, (OopMHpyeMoi
YYaCTHUKAaMU 00pa30BaTeIbHbIX OTHOILIECHHH.
OCHOBOI Ui OCBOCHMSI JUCLMIUIMHBI SBISIOTCS PE3yabTaTbl OOy4eHHUsS MO NPEALISCTBYIOIIMM
JUCLUIUINHAM U IPAKTUKAM:

- WNHudopmanroHHble 1 KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH B TPO(HECCHOHAIbHON
JIeATEIIbHOCTH,

- Teopust KoHEUHBIX TPadOB U UX MPUITOKECHHUS;

- Teopus BEpOATHOCTEN U MaTEMaTUYECKasl CTaTUCTHKA,

- WHTennextyalibHble aIrOpUTMbI U METO/IbI 00OpaOOTKH JTaHHBIX.
Pesynbratel 00yueHMs 1O Yy4yeOHOM IUCLMILIMHE HCHOJB3YIOTCA IPH HM3YYEHHH CIETYIOLIUX
JUCLHUIIINH U IIPOXOKICHUS ITPAKTHK:

- Mertoasl ¥ TEXHOJIOTHHA UCKYCCTBEHHOI'O MHTEJUIEKTA.
PesynbraThl OCBOEHHMs Yy4yeOHOW JUCUMIUIMHBI B JaJbHEHIIeM OyIyT MCIOJIb30BaHbl IpU
BBINOJIHEHUH BBITYCKHOW KBaTH(PUKAIMOHHOMN pabOTHI.

2. IEJM U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JUCHUILIMHE (MOJIYJIIO)

LlenssMu u3yyeHHs JUCUUIUIMHBI METo/1bl MallIMHHOTO 00YY€eHUs SIBIISIOTCS:

— MOXeET pealn30BaTh MOJeNb MamuHHOro odydeHus B IO ans pemieHuss mocTaBiIeHHOM
3a/1a4H;

— MOXET pa3paboTaTh MOJIE€Ib MAIMHHOTO O0YUYEHHMSI JIIsl pEeLIeHMs] TIOCTaBJIEHHBIX 3a/a4;

— MOXeET BbIOMpPATh CTPYKTYPY JAHHBIX U OMOIMOTEKY UX 0OpabOTKH MTPU NOCTPOSHUN MOJEITH
MAaIIMHHOTO O0yYEHUS;

— MOXeET coOpaTh He0OX0IMMBbIE TPEOOBAHNUS K pa3pabOTKe MOJIETN MAIIMHHOTO 00y4eHuUs, [T
pEILIeHNUs IOCTaBIEHHON 3a/1a4H;

— moxert peanuzoBath [10 ¢ anementamu MM B paMkax anropuTMOB MallIMHHOTO O0yUYeHMS;

— ¢opmupoBaHue y OOyyaromMXcsl KOMIIETEHIIMH, YCTAHOBJIEHHOH 0oOpa3oBaTenbHOU
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o ganHON qUCHUTIUIMHE.
PesynbraTom o0yueHus 10 yuyeOHOM TUCIMITIIMHE SBISETCS OBJAJeHHE 00yUYaloIMMUCS 3HAHUSAMH,
YMEHHSIMH, HaBbIKAMU M OIBITOM JIE€ATEIbHOCTH, XapaKTePU3YIOUIMMH Ipolecc (GOpMUPOBAHUS
KOMIIETEHIIMM U 00ECHeUnBaIOIIMMU JJOCTH)KEHUE TJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS y4ueOHOMU
JTUCIUTUIAHBI.

2.1. ®opmupyemble KOMIETEHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUTAHUPYEMBIMU Pe3yJIbTaTaMyu 00YYCHHS 110 AUCIUILINHE!

Kox m HanMeHOBaHMe
Koa n HaumeHoBaHue — Ilnanupyembie pe3yJbTaThl 00y4eHHUsT
KOMIIE€TEHIIUHI p 0 JMCHUILIHHE
JAOCTHKEHHSI KOMIIETEHIIHHN

IIK-2 W-TIK-2.1 — MOXET PeaTu30BaTh MOJICIb
Crioco6eH MpuMeHsTh [IpumeHeHNE MaTEMaTHICCKIX MarHHOTO 00y4eHwus B [10 mns perenus
METOBI pa3paboTKH METOJIOB B peam3aIiiu MOCTaBJICHHOM 3aa4H;
WHTEIICKTYaIbHBIX aJITOPUTMOB ITPU pa3paboTKe




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

HHIUKATOpA
KOMIIETEeHIINH MO JUCHUILIHHE
JAOCTHKEHHSI KOMIIETEHIIMHT
CPEICTB pellIeHHUs 3a1a4 MHTEJUICKTYaTbHBIX

nudposoro
MOJICJINPOBAHHS U

WH(GOPMAITMOHHBIX CHCTEM

VJI-TIK-2.2

— MOXET BBIOMpaTh CTPYKTYPY JaHHBIX U

TpaHchopMauu Br16op 1 nmpuMeHeHue OubIroTEKy X 00pabOTKU IpH
COBPEMEHHBIX pelleHuil B HOCTPOEHUU MOJIENTH MAIlTMHHOTO
obmacty HHGOPMAITMOHHO- oOy4eHus,

KOMMYHHKaIIHOHHBIX

TEXHOJIOTHH IIPY NOCTPOSHUU

MH(QOPMALMOHHBIX CUCTEM

NJ-TIK-2.3 — MOXeT coOpaTh HEOOXOTUMEBIE
COop u ananu3s TpeboBanuii Ipu | TpeGoBaHUs K paspaboTKe MOIEIH
pa3paboTKe MHTEIEKTYaIbHBIX | MAIIMHHOTO O0YUEHHS, IS PEIICHUs
CPEICTB PELICHUs 3a1a4 IIOCTaBJIEHHOM 3a/1a4y;

udpoBoit Tpanchopmanuu u

MOJIETTUPOBAHUS

IK-3 NA-TIK-3.1 — MOXET pa3paboTaTh MOJICIb

Criocoben [IpoexTupoBanue MAIIMHHOTO O0YYCHUS IS PEIICHHS

MPOCKTHUPOBATL U HWHTCIIJICKTYaJIbHBIX IIOCTAaBJICHHBIX 3a1a4,

pa3pabaTbiBaTh WHQOPMAITMOHHBIX CUCTEM

HHTEJUIEKTyaJIbHBIE NJ-T1K-3.2 — MoxeT peanusosats I10 ¢ anemenTamu

nH(pOpMaLMOHHbIE Hcnonp30BaHAE METOIBI MU B paMKax alropuTMOB MAIIUHHOTO

CHCTEMBI C JIEMEHTaMH HCKYCCTBEHHOT'O MHTEJIEKTa B 00y4eHHsI.

HUCKYCCTBCHHOI'O HWHTCIIJICKTYaJIbHBIX

WHTEJUIEKTa MH(OPMALIMOHHBIX CHCTEMaX

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUIIJINHBI

O61mas TpyA0EMKOCTh YU€OHON AUCHIUITIIMHBI IO yUeOHOMY IUIaHY COCTaBJISIET:

110 04HOM opMe 00yueHus — 6

3.e. 216 gac.

3.1.

(ounas popma 0OyueHwHs)

CrpykTypa yu4eOHOUN JUCIUTIINHBI IJIs 00YUYaOIIUXCS 110 BUJIaM 3aHSITHHA

CTpykTypa H 00beM JUCHHIIMHBI
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHS: © © = o % MepoNpHUsITHii, 00ecTeunBaIOIIHeE 110
KoA(bI) HanmMenoBaHue pa3aesioB, TeM; o 2o 2. s B B COBOKYITHOCTH TeKYIIHii KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g g g 23 g Z B § yCII€BA€eMOCTH;
KoMneTeHuuu (i) u §" E § § ) E E’ E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIUKATOPOB 2 £ 5 S5 22 | 28 ycIeBaeMocTH
RocTumerust = | 2§ | S§E| 28 | 8%
KOMIICTCHIIUH
CeabMmoii cemecTp
IK-2: Pa3nen |. MeToapl MAaIIMHHOTO 00Y4YeHUSs X X X X 80 DOpMBI TEKYIIETO KOHTPOJIS
NI-T1IK-2.1 Tema 1.1 2 2 4 X o pazzaeny |:
NJ-TIK-2.2 bubanoreka Python NumPy. 1. JlaGopaTopHsbie paboTbI
W-1IK-2.3 Tema 1.2 2 2 X
JIuHeHHbIA KITacCHPUKATOP U CTOXACTHICCKUH TpaHeHT.
I1K-3 Tema 1.3 2 2 4 X
NJ-1K-3.1 bubmuoreka Python OpenCV.
NI-TIK-3.2 Tema 1.4 2 2 X
MeTpuyecKkue MeTOo bl KIIACCU(UKAINH U PETPECCHH.
Tema 1.5 2 2 4 X
bubmuorexu Python Matplotlib, Seaborn & Plotly.
Tema 1.6 2 2 X
Metoz onOpHBIX BEKTOPOB.
Tema 1.7 2 2 4 X
bubaunoreka Python Sympy.
Tema 1.8 2 2 X
MHoromMepHasi JMHEHHAs perpeccus.
Tema 1.9 2 2 4 X
bubaunoreka Python Pandas.
Tema 1.10 2 2 X
Kpurepuu BeIOOpa Moziesiel M METOIbI 0TOOpa MPHU3HAKOB
Tema 1.11 2 2 4 X
bubnmoreka Python SciPy.
Tema 1.12 2 2 X
Jlorudeckue MeTO b1 Kiaccu(BUKALINH.




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
0CBOEHHS: o o - & E MepOoNpUsITHIA, 00ecrieYnBaOLIHE 110
Ko(b1) HanmeHnoBaHue pa3iesios, TeM; o g o 2. s 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
(dopmupyemoii(bIx) (opma(b1) IPOMEKYTOIHOI aTTECTAIIHNA g § g SIS § % 5 § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) = = 3 e ) (pOpPMBI IPOMEKYTOYHOTO KOHTPOJIS
= = X E 5 g £
HH/IHKATOPOB g % = S8 = = sg ycrneBaeMocTH
AOCTH:KEHHSI e ':f-‘t- = S 5 :9: 5 &8
KOMIIETeHIHi i & = =
Tema 1.13 2 2 X
bubmuoreka Python Scikit-learn.
Tema 1.14 2 2 4 X
Jluneiinple aHcamMOu.
Tema 1.15 2 2 X
bubauoreka Python TensorFlow.
Tema 1.16 2 2 4 X
BaiiecoBckast TeopHs KIIacCH(MUKAITIH.
Tema 1.17 2 2 X
KnacTepusaius 1 yacTuyHoe 00yUueHHe.
OKk3aMeH X X X X 36 OK3aMeH B yCTHOM (opme 1o buseram
HNTOI'O 3a cenpmoii cemecTp 34 34 32 116
HNTOI'O 3a Bech epuon 34 34 32 116




3.3.

Kpatkoe conepxanue yueOHON JUCHUTIITUHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Conep:xanue pasjeia (TeMbl)

Paszgean |

Memoowt mawiunnozo odyuenusn

Tema 1.1

bubmuoreka Python NumPy.

Kiaccsl, ctpyktypsl 1 MeTos! 6ubmmotexu NUmPy.
Ctparterus €€ MpUMEHEHUSI.

Tema 1.2

Jluneiinblil knaccupuKaTop U
CTOXaCTUYECKUH TPaJIUCHT.

Jluneitnblil knaccugukaTop, moaenas MakKamnoka-IIutrcea,
HETIPEPBIBHBIE alPOKCUMALIUH TIOPOTOBOM (DYHKIIHMHU MOTEPb.
MeTtoa CTOXacTHYECKOT 0 IPagueHTa.

OBPUCTUKH: HHUIHANNA3ALMS BECOB, TIOPAJOK MPEAbSBICHUS
00BEKTOB, BEIOOP BEIMYHMHEI TPAANCHTHOTO IT1ara,
«BBIOMBAaHME» W3 JIOKAIBHBIX MUHIMYMOB.

[Tpo6aema MyTbTUKOJUIMHEAPHOCTH U ITEpeo0yUeHHS,
peryisipusaiys Wwiv peaykuus Becos (weight decay).
BeposiTHOCTHAs MOCTaHOBKA 331a4M KilacCU(pHUKaLNH.
[TpuHIIUIT MaKCUMyMa TIPaBIOMOA00MS.

BeposTHOCTHAsI MHTEpIIPETALMSI PETYJIIPU3aLUY, COBMECTHOE
[paBIoNog00Ke AaHHBIX U MozenH. [IpuHIMn MakcuMyMa
ANlOCTEPHUOPHON BEPOSITHOCTH.

I"ayccoBckuil M TAIUIaCOBCKUM PEryJIsipu3aTOphI.
Jloructruueckas perpeccus. [IpuHunun Makcumyma
MpaBIoONoA00us 1 JorapudmMudeckas QyHKIUS TOTepb. MeTon
CTOXaCTHYECKOTO TPAJHeHTa ISl JIOTapU(PMUUECKON QYHKIH
norepsb. MHOTOKJIacCcOBast IOTUCTUYECKAs! perpeccHsl.
PerynspuszoBannas noructuueckas perpeccusi. Kanudposka
IInarra.

Tema 1.3

bubmuoreka Python OpenCV.

Knaccsl, cTpykTypbl ¥ MeTo 161 OMOIHOTeKH OpenCV.
Crparterus e€ mpruMeHEHUs!.

Tema 1.4

Heiiponnsie cetu:
rpaAMEeHTHbIE METO/BI
ONTHMH3ALINH.

Buonorunueckuii HelipoH, Mmonens MakKannoka-ITutrca kak
JTUHEHHBIN KiaccuukaTop. OyHKIMHA aKTHBAIUH.

[TpoGiieMa noaHOTHL 3aada UCKIroUaromiero uwin. [lomHora
JIBYXCIIOWHBIX CeTel B MPOCTpaHCTBE OyNeBBIX (DYHKINH.
Anroput™M 00paTHOTO PACTIPOCTPAHEHUS OIMIHOOK.

BricTpeie MeToBI cTOXacTHYeckoro rpaauenTa: [lomsixka,
Hecrepora, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JMaroHaNbHBI MeTo| JIeBenOepra-MapkBapaTa.

ITpoGiema B3pbIBa rpaaueHTa u sBpuctuka gradient clipping.
Merton ciydallHbIX OTKIIOUCHHH HepoHoB (Dropout).
Wnrepnperanuu Dropout. O6paTasiit Dropout u L2-
peryisipusanusi.

Oynaknuu aktuanmu ReLU u PReLU. IIpo6iema «mapanngay
CeTH.

OBpHUCTUKY U1 (POPMHUPOBAHUS HAYATHHOTO MPUOIMKEHHS.
Merto/1 OCIOMHOM HACTPOHKH CETH.

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

Tema 1.5

bubiuroreka Python
Matplotlib, Seaborn & Plotly.

Knaccel, ctpyktyps! 1 MeToabl 6ubmmorex Matplotlib, Seaborn
& Plotly. Crparerus eé npumeHeHwsl.

Tema 1.6

MeTtpuueckre METO b
KIJIACCU(UKAITIH U PETPECCHHU.

I'nnoTre3pl KOMIIAKTHOCTH U HENIPEPBIBHOCTH.

O06001IEHHBIN METPUYECKUH Ki1accu(pUKaTop.

Merton onmxkaiinmx coceaeit KNN u ero 0606menus. [Togbop
yrcna k 1o KpUTepHIo CKOMB3AIIEro KOHTPOJIS.

Merton okna [lap3eHa ¢ HOCTOSHHON U IEpEMEHHON MUPUHON
OKHa.
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MeTo NOTEHIMANTLHBIX (PYHKIIUH U €ro CBA3b C JIMHEHHON
MOJCITBIO KITACCH(PUKAIINH.

3agaua otOopa 3TanoHoB. [1onHbIA CKOMB3SAINI KOHTPOIb
(CCV), popmyna ObicTporo Berurcaenus ajist Meroaa 1NN.
[Ipod s KOMITAKTHOCTH.

OT060p PTATOHHBIX OOBEKTOB HA OCHOBE MUHUMM3AITHH
(YHKIMOHAJIA TIOJTHOTO CKOJB3SIEr0 KOHTPOJISL.
HenapameTrpuueckas perpeccusd. JIokaqbHO B3BEIICHHBIN
METO]T HANMEHBIIINX KBaApaToB. SIepHOE CriIaXMBaHHE.
Onenka Hanapas-Barcona ¢ mocTostHHOM 1 nepeMeHHOoN
HIMPUHOW OKHA. BEIOOp QyHKIMY Sapa ¥ LIMPUHBI OKHA
CTIIQ)KVIBAHMSL.

3agaua oTceBa BIOpocoB. PoOacTHas HemapameTpuyeckas
perpeccus. Anroputm LOWESS.

Tema 1.7

bubaunoreka Python Sympy.

Knaccel, cTpykTypsl 1 METOABI OHONIHOTEKH Sympy.
Ctpaterusi e€ mpuMeHEeHHUSL.

Tema 1.8

Mertoz onopHBIX BEKTOPOB.

OnrtuManpHas pa3feisronas TunepmiockocTs. [louarue
3a30pa MeXy KiaccaMu (margin).

Cry4qan TUHEHHOUN pa3IeTUMMOCTH U OTCYTCTBUS JTUHEHHOM
pasaenuMoct. CBS3b ¢ MUHUMH3ALUEH perysipu30BaHHOIO
IMIUPHYECKOTO prcka. KycouHo-nHelHas QyHKIHS MOTEPb.
3anaya KBa[paTUYHOTO TPOrpaMMHUPOBaHUS U JBOWCTBEHHAS
3agada. [loHATHE OMOPHBIX BEKTOPOB.

Pexomenmanuu no BeiOOpy KoHCTAHTHI C.

Oynkuus aapa (kernel functions), cnpsmisitoniee
IIPOCTPaHCTBO, Teopema Mepcepa.

Cr1oco0bl KOHCTPYKTHBHOTO MOoCcTpoeHus sinep. Ilpumepst
anep.

SVM-perpeccus.

Perynspuzauunu s or6opa npusHakos: LASSO SVM, Elastic
Net SVM, SFM, RFM.

Mertoj1 pesieBaHTHBIX BeKTOpoB RVM

Tema 1.9

bubmuorexa Python Pandas.

Knaccel, cTpykTypsl 1 MeTOIbI OHOoTekn Pandas.
Crtparerusi €€ NpUMEHEHHUS.

Tema 1.10

MHoromMepHas TUHEeHHAs
perpeccusl.

3agaua perpeccuy, MHOrOMEpHasi JIMHEHHas perpeccusi.
MeTo HauMEeHBIINX KBAJpPaTOB, ET0 BEPOSITHOCTHBIN CMBICI U
FEOMETPUYECKUNA CMBICIL.

CHHTYISIpHOE pa3lokKEeHHE.

[Ipo6ieMbl MyJIBTUKOJIITHHEAPHOCTH U TIEPE00yIeHUSI.
Perynspuzanmst. ['peOHeBast perpeccus 4epe3 CHHTYISIPHOE
pa3IokKEHHE.

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

MeToz raBHBIX KOMIIOHEHT U AEKOPPEIUPYIOIIee
npeoOpazoBanue Kapynena-JIosBa, ero cBsi3b ¢ CHHTYJISIPHBIM
Pa3IoKEHHUEM.

CrieKTpanbHbIH MOAX0/ K PEIICHHIO 33141 HAUMEHBIITNX
KBaJIpaToB.

3ama4un ¥ METOABI HU3KOPAHTOBBIX MAaTPUYHBIX PA3JI0KEHUH.

Tema 1.11

bubaunoreka Python SciPy.

Knaccer, ctpykTypsl u MeToabl 6ubmnorekn SCiPy. Ctparerus
€€ MPUMEHEHUS.

Tema 1.12

Kputepun Bei60pa Moaeneii u
METO/BI 0TOOpa MPU3HAKOB

Kputepuu xavectsa kiaccu(UKauy: 9yBCTBUTSILHOCTD U
cnierupuaHocth, ROC-kpuBas 1 AUC, TOYHOCTH U MTOJTHOTA,
AUC-PR.

BuyTpennue u BHENTHUE KPUTCPHUU. IMITUPUICCKUE U
AHAJTUTUYECKUE KPUTEPUHU.




CKONB341INI KOHTPOJIb, PA3HOBUAHOCTH SMITUPUUYECKUX
OIIEHOK CKOJIB3SI11Ier0 KoHTpoJist. Kputepuit
HENPOTUBOPEUNBOCTH.

Pa3HOBUAHOCTH aHAMMTHYECKUX OLIEHOK. Perynspusanus.
Kpurepwnit Axanke (AIC). batiecoBckuii mHGOPMAITHOHHBIH
kpurtepuii (BIC). Onenka Bamnuka-UepBoHeHKCa.
CrnoxHOoCTb 331241 0TO0pa npu3HakoB. [lonHblii nepedop.
Merton mo6aBieHNs U yAaJICHUS, IIIar0Bast PETPecCHsl.

[lowck B riryOuHy, METOJ BETBEH U TPaHUII.

Y cey€HHBIN NTOUCK B LIUPHUHY, MHOTOPSIHbII UTEPALlUOHHBIN
anroputm MI'VA.

['eneTraeckuit anropuT™, ero cxonctso ¢ MI'YA.
Crnyuaiinsiii nouck u Ciyvaiineiii mouck ¢ aganrarueit (CITA).

Tema 1.13

bubmuoreka Python Scikit-
learn.

Knaccel, ctpykTyps! 1 MeToabl 6ubmmrorexu Scikit-learn.
Crparterus e€ mpruMeHEHUs!.

Tema 1.14

Jlornueckue MeTOIbI
KITACCU(UKAITIH.

[ToHsiTHE TOrMYECKON 3aKOHOMEPHOCTH.

[TapameTpuueckue ceMeicTBa 3aKOHOMEPHOCTEI:
KOHBIOHKIIUH IOPOTOBBIX MPaBWJI, CHHAPOMHBIE NTpaBHIIa,
HI1apbl, TUIIEPIIOCKOCTH.

[lepeGopHBIEe aNTOPUTMBI CHHTE3a KOHBIOHKITHIA:
CTOXACTHYECKHUH JTOKANBHBIN MOMCK, CTAOMITU3AIHS, PEAYKIIHSL.
JIByxKpuTepranbHbIii 0TOOp HH(POPMATUBHBIX
3aKOHOMEPHOCTEH, TAPETO-ONTUMAIBHBINH (PPOHT B (p,h)-
MIPOCTPAHCTBE.

CraTHCTHYECKUI KpUTEepHid HHYOPMATUBHOCTH, TOYHBINA TECT
Oumrepa. CpaBHeHHE 007acTel IBPUCTUICCKHAX H
CTaTUCTHYECKHUX 3aKOHOMepHocTeH. PazHooOpasue kputepues
WHPOPMATHBHOCTH B (P,N)-TIPOCTPAHCTBE.

Pemaromee nepeso. XKannas HUCXOAIIAs CTPATErUs
«pa3zaendi u BnacTByi». HegocraTku »agHOU CTpaTeruu u
crocoOb! ux ycrpanenus. [Ipobiema nepeoOydeHusl.

BriBo1 KpuTEpHUER BeTBIICHUS. Mepa HeUUCTOTHI (impurity)
pacnpeneneHus. DHTPOIUNHBINA KpUTEpHii, KpuTepuil [ xuHu.
Pexykiust pemarommx 1epeBbeB: NpeapeIyKIus 1
MOCTPEAYKITHSI.

JepeBbs perpeccum.

Heb6pesxubie penratorue aepesbs (oblivious decision tree).
Pemaromuii siec. Ciyuatinsiii iec (Random Forest).
Pemaromuit nens. brunapuzanys npu3HaKoB. AJITOPUTM
pa3OueHust 001acTH 3HAYEHUH TPU3HAKA Ha HHPOPMAaTHBHEIE
30HBI.

Pemraromuii cnircok. JKaHblil airOpuT™M CUHTE3a CIIUCKA.
IIpeoOpa3oBaHue pemaonIero 1epeBa B pearoiil COMCOK.

Tema 1.15

Bubnuoreka Python
TensorFlow.

Kitaccel, cTpykTypsl 1 MeTo 161 Oubmoteku TensorFlow.
Crparerusi €€ npuMEHEHUSL.

Tema 1.16

JInnelnble ancaMOIIu.

OCHOBHBIE TIOHATHS: 0a30BBIN AIITOPUTM, KOPPEKTHPYFOIIIAs
orepanusi.

[IpocToe ronocoBanue (KOMUTET OOJIBIITMHCTBA).
CToXxacTU4eCKne METOIbl: O3TTHHT U METOJ CyYaiHbIX
MOJIITPOCTPAHCTB.

Cayuaiinsiii nec (Random Forest).

B3sBemennoe ronocosanue. [IpeobpazoBanue mpocToro
TOJIOCOBAHMS BO B3BEIIEHHOE.

Anroputm AdaBoost. DkcnoHeHI[HaIbHAS alMPOKCHMAIIUS
MOPOroBoii (YHKLIMH MOTepb. [Iporecc mociaeqoBaTenbHOTO
00yueHus1 6a30BBIX ANTOPUTMOB. TeopeMa 0 CXOTUMOCTH
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Oycrunra. MneHTuguKams HeTHITHYHBIX 00bEKTOB
(BBIOpOCOB).

Teopernueckue obocHoBanus. O600mamAas cnocoOHOCT
OycTHHTa.

bazoBrie anroput™mel B OycTuare. Pemaromiye mHu.
CpaBHeHne OdrTHHTa U OyCTHHTA.

Anroputm ComBoost. O6001menre Ha 60JIBIIOE YHCIO0

KJIACCOB.
Tema 1.17 | Kitactepuzanus u 9acTHIHOE ITocTtanoBka 3agauu KiacTepusauu. [IpumMepsl IpUKIagHbIX
oOydeHne. 3amad. THIBI KITACTEPHBIX CTPYKTYP.
[TocranoBka 3anaun Semisupervised Learning, mpumepsr
MPUIIOKEHUH.

Kputepuu xauectBa kiacrepuzanun, KO3QPHUIMEHT CHITydTa,
BCubed-mMepsl TOYHOCTH U TIOJTHOTHI.

Anroput™m k-cpenanx u EM-anroputm i pa3nesneHust
rayCCOBCKOM CMECH.

Anroputm DBSCAN.

ArnomepartuBHas knacrtepuzanus, Anroputm Jlanca-
BunbsMca u ero 4acTHble ciydau.

AJNropuT™ NOCTPOEHUS AeHAporpaMmbl. OnpeneneHue yucia
KJIaCTEPOB.

CBoiicTBa c)KaTHs/pacTsHKEHNS 1 MOHOTOHHOCTH.

[IpocTsie 3BprCTHYECKHE METOBI YACTUIHOTO 00yueHus: self-
training, co-training, co-learning.

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

3.4. Opranuzaius caMOCTOATEIbHOU PabOoThl 00YUYaIOIINXCS

CamocrosiTenbHast paboTa cTyleHTa — oOs3aTenbHas yacTb 00pa3oBaTeIbHOrO Mpolecca,
HarpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K MPO(GECCHOHATIBHOMY M JIMYHOCTHOMY CaM00Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIETO 00pa30BaTEIBFHOTO MapIIpyTa U MPOPEeCCHOHATBHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00EClEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AynuropHas camocTosiTelIbHasg paboTa 0OydaromMXcsl MO AMCLUMILIMHE BBINOJIHAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM TMpENoAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas paboTa 00y4aroImuXcsi BXOJUT B 001Iuil 00beM BpEMEHH, OTBEAEHHOTO YUeOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas paboTa 00ydarmuxcs — IulaHupyeMas yaeOHasi, HayqHo-
UCCIieIoBaTebCKast, pakTHyeckas padoTa 00yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
0 3aJIaHUI0 M TIPH METOJNYECKOM PYKOBOJICTBE IPETOAaBaTEINs, HO 0€3 ero HelmocpeACTBEHHOTO
y4acTHsl, paCIUCaHUEeM YUeOHBIX 3aHATUI HE PETJIAMEHTHUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKIIIOYaeT B ceOs:

- MOATOTOBKY K 3aIIUTe JaOOpaTOpHBIX padoT;

- MOJITOTOBKA K DK3aMEHY;

- W3yYEeHUE TEOPETHUYECKOTO W TPAKTHYECKOTO MaTephaiia MO PEKOMEHJIOBAaHHBIM
MCTOYHUKAM;

- BBITIOJTHEHHE JTA0OPATOPHBIX padoT;

- MOJIrOTOBKA K IIPOMEKYTOUYHOM aTTeCTallui B TEUCHHE CEMECTPA.

CamocrosarenbHas pabora O0y4aroIIUMXcs C y4acTHEM MpernoaBaTeNs IMpelycMaTpUuBacT
IPOBE/IEHUEM KOHCYJIbTALUH NTE€pe]] 3a4ETOM.
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3.5. TIpumeHeHue IEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BATEIHHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpamMmbl  y4eOHOM JTUCHMIUIMHBI 3JEKTPOHHOE OOydeHHEe W
JUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU HE IIPUMEHSIOTCS.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU (11).
Yposuu Hrorosoe Ouenka B Ioka3aTenn ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU
KOMIIeTeHIuu(-i) 0aJ110B cucreme npogeccHOHATLHOT(-bIX)
B 100-6abHOi 10 pe3yJabTaTam KoMmeTeHUMH(-i)
cucreme TeKyuien u [K-2:
10 pe3yJibTaTaM MPOMEKYTOYH O WI-TIK-2.1
TeKyIIel u aTTrecTanuu WI-T1IK-2.2
MPOMEKYTOYHOI WA-TK-2.3
aTTecTaluu
[K-3
NA-TK-3.1
NJ-TTK-3.2
BBICOKHUH Ot1nnyHO OO6yuaromuiics:
—  MOXeT peanu3oBaTh 3 (PeKTUBHYIO MoIeb MalMHHOro 00y4enus B [10 1uis perieHus mocraBieHHOM
3aj1a4u;
—  MOXeT pa3paboTaTh HanboJIee MOAXOIANLYI0 MOJIEh MAlIMHHOTO O0YYEeHUs [JIsl PEIIeHHs
MOCTABJICHHBIX 33/1a4;
—  MOXET BhIOMpaTh Hanbosee MOAXOAAIIYI0 CTPYKTYPY JaHHBIX U OMOIHOTEKY HX 00pabOTKH MpH
HOCTPOECHUH MOJIETIH MAIIHHHOTO O0YYEHUS;
—  MOXeT coOpaTh MOJIHbIC TPEOOBAHUS K pa3paboTKe MOJICTH MAIIIMHHOTO 00yYEHHUS, T PEeIICHHS
TOCTaBJICHHOM 3a/1a4H;
—  MOXeT peanu3oBaTh nonHodpyHkuunoHansHoe 10 ¢ anementamu U B pamkax ajqropuTrMoB
MalIHHHOTO 00YYeHHsI.
MIOBBIILICHHBIN XOpOIIO Ob6yuaromuiics:

MOJKET PeaNn30BaTh MOJIEIb MAITHHHOTO 00yueHus B [10 my1st perieHus mocTaBIeHHONR 3a1aun;
MOXET pa3pa60TaTL MOJ€CJIb MAaIlITMHHOTI'O O6y‘{eHI/IH U1 pE€HICHUS TOCTABJICHHBIX 3ajJiav;
MOJKET BBIOMPATh CTPYKTYPY JAaHHBIX H OMOIHMOTEKY X 00pabOTKHU IPH MOCTPOSHUH MOJICIIH
MAaIIMHHOTO 00YYCHUS;

MOJXXET coOpaTh HeOOXOAMMBIe TPEOOBaHHUS K Pa3pabOTKE MOAETH MAITMHHOTO OO0Y4YeHUS, IS
peIIeHHs TIOCTABICHHOH 3a/1a4u;
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MOXKET p€an30BaThb I1O ¢ snemenTamu U B paMKax aJITOpUTMOB MAIIIKMHHOI'O O6y‘~ICHI/I$I.

0a30BLIH YAOBIETBOPUTEIHHO

OO0yuaromuiics:

MOXET Peann30BaTh CTAHIAPTHYIO MOJIeb MalIMHHOTO 00yueHus B [10 s pemeHus HocTaBIeHHON
3a7a4m;

MOXeET pa3paboTaTh CTAHAAPTHYIO MOJIENb MAIIMHHOTO O0YYEHH s [UIsl PeLICHUs IOCTaBICHHBIX 3a/1a4;
MOJKET BBIOMPATh CTPYKTYPY JAHHBIX U OMOIUOTEKY HX 0OpaOOTKH MPU MMOCTPOCHUN CTaHAAPTHON
MOJICIT! MaIIMHHOTO 00yUYCHUS;

MOJKET cOOpaTh HEKOTOPHIE TPeOOBaHMSA K pa3pabdOTKe MOJICIIH MATUHHOTO O0YUYCHHS, s pEIICHUS
MOCTABIICHHOM 33/1a4H;

MOeT peanu3oBath npototui I10 ¢ snementamu M B pamkax aropuTMOB MAIIMHHOTO 00yYCHHSI.

HU3KUH HEYJOBJICTBOPUTEIHHO

OO0yyvaromuics:

HE MOXKET PeaTn30BaTh MOJEIb MATMHHOTO 00y4eHus B [1O 1y1s1 pemeHus moCcTaBiIeHHOH 3a1a4u;
HE MOXKET pa3paboTaTh MOJICTIh MAIIMHHOTO O0YYCHUS IS PEIICHHUS MOCTABJICHHBIX 33/1a4;

HE MOXET BBIOUPATh CTPYKTYPY JaHHBIX H OHMOIHOTEKY UX 00pabOTKH ITPH MOCTPOSHUH MOJIEITH
MAIIMHHOTO 00YYCHUS;

HE MOXET coOpaTh HEOOXOIMMBbIe TPEOOBAHUS K pa3pabOTKe MOACITH MAITHHHOTO OOYICHUS, IS
pelieHus IOCTaBICHHON 3a1a4u;

He MOKeT peanu3oBath [10 ¢ snementamu M B paMkax aJropuTMOB MAITHHHOTO 00YYICHHUSL.

S. OIIEHOYHBIE CPEJCTBA JJI5I TEKYIIIETO KOHTPO.JIS YCIIEBAEMOCTH Y IIPOMEKYTOYHOM
ATTECTALIUNHU, BKJIIOYAA CAMOCTOATEJBHYIO PABOTY OBYUYAIOIIINXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM paboThl 00yYaromMXCsl, TEKYIIEro KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHON JUCIUIIINHE
(Metoapl MalIMHHOTO OOYYEHHs) MPOBEPSIETCS YPOBEHb CHOPMUPOBAHHOCTH Yy OOYYAMOLIMXCS KOMICTEHIWI W 3alUIaHUPOBAHHBIX PE3yJbTATOB
00y4eHHs 10 JUCHIUIUINHE, YKa3aHHBIX B pa3Jiese 2 HaCTOSIIEH IPOTrpaMMBl.

5.1. @opMblI TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN!

Ne @opMBI TEKYIIEro KOHTPOJIS

IIpuMepbI THIOBBIX 3aJaHUI

Paznmen | | JlabGopaTopHbie paboTHI JlabopaTopHbie pabOTHI

1.1. PaGora c MHOTOMEPHBIMH MacCHBAMH.

1.2. Peanu3anust JMHEHHOTO KJIaCCH(pHUKATOPA.
2.1. Pabota c n300paxeHUsIMH.

2.2. Peanmmzanms MeTo1a OJIMKAMIIINX COCENEN.
3.1. Tloctpoiika rpadukos ¢ momomniso Matplotlib.
3.2. Peanu3zanys MeTo/1a pelieBAaHTHBIX BEKTOPOB.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNOBBIX 3a1aAHUM

4.1. PaboTta ¢ CHMBOJIbHBIMH BBIYHCIIEHUSIMU.

4.2. Peanu3zaruisi METO1a HAUMEHBIITNX KBAJPATOB.
5.1. O6paboTKa CTOJOIOBBIX TaHHBIX.

5.2. Peanu3zanus MeTo1a BETBEH U IPaHHMII.

6.1. [Ipudamwkénnoe HaxoxacHue OY.

6.2. [TocTpoeHue perIarIIero aepena.

7.1. Ucnons3osanue 6ubimorexu Scikit-learn.
7.2. Peamusarus anropurMa AdaBoost.

8.1. Ucnons3oBanue 6ubnuorexu TensorFlow.
8.2. Peanm3anus anroputma K-cpeaHux.

5.2. Kpurepun, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanue
OLIECHOYHOI'0 IIxaabl oleHNBAHUA
cpeacTBa
p Kputepun onennBanust
(KOHTPOJILHO-
100-6amnbHast IaTudananLHas
OLIEHOYHOI0
cucremMa cucremMa
MepOonpUSATHS)
JlaGopaTopHblie paGoTh Pabora BeImonHeHa oHOCTHIO. HeT ommbok B mporpamme. Bo3aMokHO Hanmune 5
HEOO0JIBIIOr0 OTKIIOHSHHSI OT 0’KUIAEMOT'0 PE3YJIbTaTa, He SABJISIOIIMECS CICICTBHEM
HE3HAHUS WY HeTIOHUMaHus yayeOHoro Mareprana. O0yJarommiics mokasai HOTHBIN
00beM 3HaHMIA, YMEHUH B OCBOCHUH, MPOUIEHHBIX TEM M MPUMEHEHHUE MX Ha MPAKTHKE.
PaboTa BhINOMTHEHA TIOJIHOCTHIO, HO IPUMEHEH Hed(D(DEKTUBHBIN METOJI PELICHHUSI. 4
JlonyiieHa ojiHa o1mMOKa WU IBa-TpU HEJIO0UETA.
HomymieHsr 6omnee oHO# ommOKy win O6oiee ABYX-TPeX HE0UETOB. 3
Jomnymiensr rpyObie omuOku. PaboTa BBITIOTHEHA HE TIOTHOCTHIO 2

5.3. IIpomexyTouHas aTTecTauus:

DopMa IPOMEKYTOYHOM

aTTecTaluu

TunoBbie KOHTPOJBbHLIC 3a/ITaHUS] U MHBIC MATCPHAJIbI
AJISI TIPOBEACHUSA l'lpOMe)KYTO‘lHOﬁ arTreCTallum:

DK3aMeH

buner 1
Bompoc 1. buonornyeckuii Heiipon, Mozaens MakKamnoka-ITutrca.
Bomnpoc 2. Kiraccel, CTpyKTypbl ¥ MeTO 161 OnOmmotexu TensorFlow.
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| Bompoc 3. IlocraHoBKa 3a1a9n KJIACTEPH3AITHH.

5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTAlMN YUYEOHON AUCIUILIUHBI:

DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

DK3aMeH B YCTHOH (opme 1o Omieram

OO0yyvarormuiics:

—  JIEMOHCTpHUpYET 3HaHUs, OTINYAIOIINECS [IIyOUHOH 1
COJZIEPKATENBHOCTBIO, 1A€T MOJTHBIN HCUEPIIBIBAOIININ OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OWIieTa, TaK M Ha JOTIOJTHHUTENBHBIE;

- CBO6OILHO BJIaACCT HAYUYHBIMHU MOHATHUAMU, BEACT JUAJIOT U BCTYIIACT B
Hay4YHYIO TUCKYCCHIO;

- CIOCOOCH K MHTETPAIMY 3HAHUH 10 ONPEICICHHON TeMe,
CTPYKTYpPHUPOBaHHUIO OTBETA, K aHAIHU3Y MOJIOKEHUH CYILECTBYIOIINX
TEOpHiA, HAyYHBIX IIKOJI, HAIIPABJICHUH 110 BOIPOCY OMIIEeTa;

—  JIOTHYHO U JI0KA3aTEeNbHO PACKPBIBACT MPOOIEMY, IPEATI0KEHHYIO B
ounere;

- CBO6OILHO BBITIOJIHACT MMPAKTUYCCKUC 3aJaHUs MOBBIIIIEHHON
CJI0KHOCTH, IPEYCMOTPEHHBIE POTPAMMOM, TEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U JIOTIONIHUTENILHOM JIUTEPaTypoit.

OTBeT He COJEePKUT (PAKTUIECKUX OMHMOOK U XapaKTepU3yeTcs IITyOnHOH,
ITOJIHOTOH, YBEPEHHOCTBIO CYKIEHUH, MITFOCTPUPYETCS IPUMEPaMH, B TOM
YHcIe U3 COOCTBEHHOM MPAKTUKH.

5

OO0yyaroruiics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE Y4eOHOro MaTepuaia, HO JOIyCKaeT
HECYIIECTBEHHBIC (PaKTHUECKHE OIMIMOKHU, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITENNBHO, OJ1arogapsi HaBOASIIEMY BOIIPOCY;

—  HEJOCTaTOYHO PacKphITa MPOOIeMa 10 OJJHOMY M3 BOIPOCOB OMIIETa;
—  HEeJOCTaTOYHO JIOTUYHO HOCTPOEHO M3JI0KEHHE BOIPOCa;

—  YCIICIIHO BBHINOJIHSET NIPEAYCMOTPEHHbIE B IPOrpaMMe NPAaKTUIECKUE
3aJ]aHus CPETHEH CII0)KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM JINTEPATypOid,
—  JE€MOHCTPHPYET, B IIeJIOM, CHCTEMHBIH TOAXO0 K PELICHUIO
MPAKTUYECKUX 33]1a4, K CAMOCTOSITEJIbHOMY TOTIOJIHEHHIO U OOHOBJICHHIO
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

3HAaHWHU B X0/e AaibHelmel yaeOHoi paboTh! i podecCHOHATBHON
JESTSILHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, COJIEpP)KaHUE OUiieTa, UMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOTIOJHUTEIBHBIC BOITPOCHI.

OO0yyvarommiics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCSA TOBEPXHOCTHOCTHIO M MAJION COAEPKATEeIbHOCTHIO, TOMYCKaeT
(hakTHyeckue rpyOble OMIMOKY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIMITBL, O0bSICHUTD
(akThl, HapyILIEHAa JOTHKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD
MIpeCTaBIsIEMOT0 MaTepHaa, PeICTaBICHNs O MEXIPEAMETHBIX CBA3AX
cia0bIe;

- CIIPaBJISICTCA C BBIIIOJIHCHUCM ITPAKTUYCCKUX 3aﬂaHHﬁ,
NpeayCMOTPEHHBIX POTPaMMOii, 3HAKOM C OCHOBHOM JIUTEPATYPOH,
PEKOMEHIOBAaHHOW IPOrpaMMOH, OMYCKAeT MOTPEIIHOCTH U OLIMOKH MPH
TEOPETUUECKUX OTBETAX M B XOJIE MPAKTHIECKOI PadOTHI.

Conepxanue Owiera packpbITo ciabo, UMEIOTCSI HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U AOTIOJHUTENIbHbBIE BOIPOCH OMJIETa, OTBET HOCHUT
PENpPOAYKTUBHBINH XapakTep. HeyBepeHHO, ¢ OOIBbIINMU 3aTPyTHEHUAMU
pemacT MPAKTUYCCKHUC 3a1a4u W HE CIIPABIIACTCA C HUMU
CaMOCTOSITEIBHO.

Oo6yuaromuiics, 00HapyXHUBaET CyIIECTBEHHBIE TPOOEIBI B 3HAHMSX
OCHOBHOT'0 y4eOHOT0 MaTepuana, JIoMycKaeT MPUHIUITHATBHBIE OTHOKH B
BBIIOJIHEHUH TIPETyCMOTPEHHBIX IPOrPaMMO MIPAKTUUECKUX 3aAaHUi.

Ha Gonbiryro 4acTh IOMOJHUTENBHBIX BOIPOCOB 10 COAEPKAHUIO SK3aMeHa
3aTpyIHSETCS JaTh OTBET WM HE TAET BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuil KOHTPOJIb:

- 1a00paTOpHbIE PAOOTHI 2-—
[TpomMesxyTOouHast aTTECTALMS 2
(Ok3amen)

Hroro 3a nucuMnjinny
OKk3ameH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmuzanmss mporpammbl IpeycMaTpHBaeT MCIOIB30BaHHE B IpoIecce OOy4eHHs
CIIEIYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHHA:

- NPOEKTHAsl eITEILHOCTD;

- NPOBECHNE HHTEPAKTUBHBIX JICKIIUIA;

- TPYTIIOBBIX TUCKYCCHIA;

- MOUCK 1 00paboTKa HH(OPMAILIUHU C UCTIONB30BaHUEM CeTH MHTEepHET;

- JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH,

- UCIIOJIb30BAHUE Ha JICKIIMOHHBIX 3aHATUSIX BHICOMATEPUAIIOB U HATIISTHBIX TIOCOOHH;

- o0y4yeHHe B COTpYAHUYECTBE (KOMaH IHas, IpyMnIoBas padboTa).

7. INPAKTUYECKASA NIOATI'OTOBKA

[IpakTuyeckasi MOATOTOBKA B paMKax y4eOHOUM JUCHMILTUHBI PeaTu3yeTcsl IpU MPOBEICHUH
1ab0opaTOPHBIX PadoOT.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbs

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(epeHInanud U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIpoCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMMOMOIIM IPU IMOATOTOBKE K HpOMe}KYTO‘-IHOﬁ
aTTeCTallUU.

[Ipn HeobxoaumocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrnieueHns 00pa30BaTEeIHLHOTO MpoIlecca JTUIaM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O 06yqu1/I${.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTABIAIOTCS B  ¢dopMax,
JOCTYIHBIX JJIA U3Y4YCHUA CTYACHTAaMHU C 0COOBIMU O6pa3OBaTeJ'II)HI)IMI/I HOT‘pe6HOCT$IMI/I C y‘—IéTOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

21.]'[5[ MOATOTOBKHM K OTBETY Ha MPAKTHUYCCKOM 3aHATHUHU, CTyACHTaM C OIpaHWYCHHBIMU
BO3MOXHOCTAMHU 300POBbA CPCAHCC BpCMs YBCIMYUBACTCA MO CPABHCHHUIO CO CPCAHHUM BPECMCHCM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

I[HSI CTYACHTOB C HHBAJIMJAHOCTBIO WJIK C OTPAHNUYCHHBIMU BO3MOKHOCTAMU 3I0POBbA (bopMa
NPOBE/ICHUS TEKYIIEH U TIPOMEXYTOYHON aTTECTAIIMN YCTaHABIMBACTCS C YIETOM WHAUBUTYaTbHBIX
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MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[IpomexyTouHas arrecTanus Mo AUCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaloB B
dbopMe pyOEKHOTO KOHTPOJSI IO 3aBEPIICHHIO HM3YYCHHS OTACTBHBIX TEM IUCHHUILTUHBL [Ipu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMs Uil MOJArOTOBKM OTBETa Ha
3a4€TE UM DK3aMEHE.

Jlis ocyliecTBICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUHOU
aTTecTaiud OOyYaloluXcs CO3MAI0TCS, MPU HEO0OXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJICTB,
aJanTUPOBAHHbIE JJIS JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTHIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BAaTENbHOW MPOTpaMMe pPe3yJIbTaTOB
o0ydeHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBICHHBIX B 00pa30BaTENbHOM
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/Ia.HI)HO-T€XHI/I‘-IeCKO€ obecnieueHue JUCHUIIJIMHBI ITPU O6y‘-IeHI/II/I C HCIIOJB30BaHHUECM
TpaAUIIUOHHBIX TEXHOJOr Ui O6y‘lCHI/I${.

HaumenoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MaCTEpPCKUX, OUOJINOTEK,
CIIOPT32J10B, MOMeEIIeHU 151 XPAHEHHS H
NpoPUIAKTHYECKOr0 00CIy:KUBAHUS YIeOHOTO
000py10BaHus U T.II.

119071, r. MockBa, Maasblii Kanyaxckuil nepeyJiok, 10m 2, crpoenue 6
ayIUTOPUHU JUIsl NPOBEACHUS 3aHATUI KOMIUJIEKT yueOHoii Mebenu,

OcHaméHHOCTh YUeOHBIX ayIUTOPHIA, 1a0opaTopuii,
MAaCTEepPCKHX, 0H0JIMOTEK, CHOPTUBHBIX 32JI0B,
TNOMeIeHUH 1JIs1 XPaHEeHUsI ¥ NPO(PUIAKTHYECKOT0
o0caTy’KMBaHUS y4eOHOT0 000pPYAOBAaHHS M T.II.

JICKAOHHOI'O THIIa TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIs
MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
ayJIUTOPHUU:

— HOYTOYK;

— TPOEKTOD;

— TPOEKIMOHHBIN 3KpaH.

ayJUTOPUH ISl IPOBEJCHUS MPAKTHYECKUX KOMIUIEKT yueOHO# Mebeny,

3aHATHH, IPYTIIIOBBIX U MHIAUBUAYAJIbHBIX TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIIIs
KOHCYJBTAIlM/, TEKYIIET0 KOHTPOJIS U

5 MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
MPOMEKYTOUYHOHN aTTecTallun

ayAUTOPUU:

— HOYTOYK;

— TIPOEKTOP;

— TNPOEKLHUOHHBIA IKpaH;

— TepCOHANbHBIE KOMIIBIOTEPHI JUIsl 00yYarOmuXCsl.

Iomemenusi A1 CAMOCTOSITEIbHOM PaGoThI OcHALEHHOCTH MOMeLIEeHHN I 1JIsl CAMOCTOSITeIbHOM
ol0yyaommxcs pa6oThI 00y4arommMxcst
YUTAIBHBIN 331 OHOIHOTCKH — KOMIIBIOTEpHAs TEXHUKA;

— TIOAKIIFOYCHHUEC K CCTHU I/IHTepHCT.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

ITomos A. C.,

Camyrireniea T. H.

Ha s3b1Ke Python

ment?id=393153

T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3TaHUS (3anonnsaemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 AnToHOB A. B. CHCTeMHBII aHaIH3 VueGHuK HUL] UHOPA-M 2020 https://znanium.com/catalog/docu | -
ment?id=348727
2 ba6enpiies C. B., | CucteMHbIii aHAIH3 1 Vi1 Cubupckas moxxapuo- | 2022 https://znanium.com/catalog/docu
Marepos E. H. UCCIIeIOBAHUE OTIepaIuii criacarenbHas ment?id=400980
aKajaeMus
3 Kapsikun M. 1., Texnonoruu VII ooy 2022 https://znanium.com/catalog/docu
Batymesau K. A., pOrpPaMMHPOBAHHS H ment?id=429844
Muyxus P. M. KOMIIBIOTEPHBIN MPAKTUKYM Ha
s3pike Python
4 [IeByenko JI. T, [IporpammMupoBaHue Ha VII HI'TY 2020 https://znanium.com/catalog/docu
Hpyxununa T. B. | PYTHON B cpene IDLE ment?id=396958
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1 [lerpos A. E. MaremaThdecKre MOJIEIN MIT U HUTY «MHUCuC» | 2018 https://znanium.com/catalog/docu | -
NPUHSATHS PEIICHUN ment?id=370661
2 [Iupokos A. U. AJIrOpUTMHU3ALHUS U MIT U HUTY «MUCuC» | 2021 https://znanium.com/catalog/docu | -
NPOrpaMMHUPOBAHHUE Ha SI3BIKE ment?id=420602
«Tutony (Python)
3 Bupcancku D. [enernueckue anroput™el Ha | T1I1 JMK Tlpecc 2020 https://znanium.com/catalog/docu | -
Python ment?id=367156
4 3eikoBa I'. B., OCHOBBI IPOTPAMMHUPOBAHUS MII OnunTa 2020 https://znanium.com/catalog/docu

10.3 Meroaudeckue MaTepraisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCIHILTHHEI aBTopoB PI'Y uMm. A. H. Kockirnna)



https://znanium.com/catalog/document?id=348727
https://znanium.com/catalog/document?id=348727
https://znanium.com/catalog/document?id=400980
https://znanium.com/catalog/document?id=400980
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
https://znanium.com/catalog/document?id=367156
https://znanium.com/catalog/document?id=367156
https://znanium.com/catalog/document?id=393153
https://znanium.com/catalog/document?id=393153
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Nenmm | DekTpoHHBbIE yUeOHbIe U3aHUS, JIEKTPOHHbIE 00pa3oBaTebHbIE PecypChl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PT'Y um. A H. Koceirnaa» wa mnargopme IbC
«Znanium.comy http://znanium.com/

4. O0pazoBarenbHas miardpopma «HOpaiit» https://urait.ru/

5. Dnexrponnbie pecypesl «Polpred.com O630p CMW» https://www.polpred.com/

6. DnekTpoHHbIe pecypcebl «HannoHanbHOM 35eKTpoHHO0# Onbnnotekn» («HOby)
https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Nudopmarmonno-anamutnieckas cuctema SCIENCE INDEX (BxirroueHHasi B HAy9IHBIH
urdopmarmonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza manueix Springer eBooks Collections usnatenscta Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onektponnslii pecypc Freedom Collection uznarenscta Elsevier
https://sciencedirect.com/

4. baza naHHBIX Hay4HOTO UTHUPOBaHUsS Scopus u3aarenbcTBa Elsevier
https://www.scopus.com/

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

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

7. baze nannpix CSD-Enterprise komnannu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Hayunast snextponHas Oubimnoreka «elibrary.ruy https://www.elibrary.ru/

9. baza mannbix 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

PexkBHU3UTHI MOATBEPKAAIOIIETO
Neni/m | IlporpamMHoe o0ecrieuenne aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-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/
https://www.elibrary.ru/
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
7. CorelIDRAW Graphics Suite 2018 koHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.

10. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakt Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

W Ip.)
11. SolidWorks KoHTpakT Ne 18-9A-44-19 or 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 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 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate koHTpakT Ne 18-DA-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-DA-44-19 ot 14.05.2019
19. AnpT-HHBeCT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma miis moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21, Huanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITIPOTPAMMbBI YUEBHOM
JUCIHUIVIMHBI/MOY JISA

B pabouyto nmporpammy y4eOHOH AMCHUIUIMHBI/MOTYJISi BHECEHBI N3MEHEHHSI/OOHOBIICHUS U
YTBEPKJIEHBI Ha 3aceIaHnuu Kadeaphl:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep MPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia U 1aTa 3aceJaHusl
PIIA Kagenpsl




