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1. OBIIUE CBEIEHUSA

VYueOHast aucHUIUIMHA «MOJEIH W aJrOPUTMbI MAIIMHHOTO OOYYEHHS» H3y4aeTCs B ISATOM
cemecTpe.
KypcoBas pabora — He mpeycMOTpeHa.

1.1. dopma NpoOMEKYTOYHOHN aTTECTALUU: 3a4ET.
1.2,  Mecto yuebHOU nucuuiuinHbl B cTpykType OITOII.

VYueOHast mgucuuruiiHa Mojaenu W aaropuTMbl MAIIMHHOTO OOYYEeHHS OTHOCHTCS K 4YacTH,
bopMHpyeMoii yuacCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH (MaifHODPY).
OcHOBOM JUIsI OCBOCHMSI UCUUIUIMHBI SIBJSIIOTCS PE3yJbTaTbl OOydYeHHUs MO MPEAIIeCTBYIOIINM
JUCLIUIUINHAM U PAKTUKAM:

- WNudopmanroHHble 1 KOMMYHHKAIIHOHHBIE TEXHOJIIOTHH B MMPO(HECCHOHAIBHON
JIeATEIbHOCTH,

- ba3oBble airOpUTMBI UCKYCCTBEHHOT'O UHTEIIJIEKTA.
Pesynpratel 00ydyeHHs MO Y4eOHOM AMCUMILIMHE HCIOJB3YIOTCS IPU H3YYEHHM CIEAYIOLIUX
JUCUHUILIMH U IPOXO0KICHUS MMPAKTHK:

- bonpume nannsie;

— AJTOpUTMBI TITyOOKOTO 00yYEHHS.
PesynbraTel OCBOEHHS y4eOHOW MAWCHUIUIMHBI B JalbHEHIIEeM OyIyT HCIOJIB30BaHBl MpU
BBIMIOJTHEHUH BBITYCKHOW KBaJTM(DUKAIIMOHHOM PabOTHI.

2. 1EJHW U INIAHUPYEMBIE PE3VJIbTATHI OBYUEHUS O
JTUCHUIIJIMHE (MOAYJIIO)

LlenssMu u3y4eHHs JUCIUIUTMHBI MOJIENTN M alTOPUTMBI MAIIIMHHOTO OOYYEHHUS SIBIISFOTCS:

— OIpeleNeHue BO3MOXKHOCTH K HWCIIOJNB30BAaHHUIO DIIEMEHTOB MAIIMHHOTO OOYYeHHUs B
uccleayeMoit oonacru,

— ompenenenue Haubosee moaxojsmen OubanoTekn ans paspaborku IO ¢ snemeHTamu
MaITUHHOTO O0YyYEeHUS I UCCIeayeMon 00J1acTu;

— JIOHacTpoWKa MOJIENM MAIlIMHHOTO O0YYEeHHUs JIUIsl pelIeHNs] KOHKPETHOW 3a/1auH;
MOCTPOSHHE MOJIENIN MALLTMHHOTO O0Y4EHUS /ISl peIlIeHHsI UCCIIeAyEMbIX 3a/1ay;
— olleHKa 3 PeKTUBHOCTH BBIOPaHHOW MOJIENIM MAIIMHHOTO 00y4eHus npu paspadotke I10;
BU3yaJIM3alUs pe3yJIbTaToOB aHaIM3a ¢ IOMOIbI0 pazpadoranHoro I10;
¢dopmupoBaHue y oOy4aroIMXCs KOMIIETEHLIMH, YCTaHOBJICHHOM 00pa3oBaTeiabHOMN
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o ganHON AUCHUTUIMHE.
PesynbraTom o0yueHus 10 yuyeOHOM TUCIMITIIMHE SBISETCS OBJAJeHHE 00yUYaloIMMUCS 3HAHUSAMH,
YMEHHUSMH, HABBIKAMHA M OIBITOM JIESATEILHOCTH, XapaKTEPU3YIOMUMH Ipolecc (HOPMUPOBAHHS
KOMIIETEHIIMM U 00ECHeUnBaIOIIMMU JJOCTH)KEHUE TJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS y4ueOHOMU
JVICTIATUTAHBL.

2.1. ®opmupyemble KOMIETEHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUTAHUPYEMBIMU Pe3yJIbTaTaMu 00YUYCHHS 110 AUCIUILINHE!

Kox m HanMeHOBaHHE

Kon u HammeHoBaHMe IInanupyemble pe3yJbTaThI 00y4eHUs!

HHANKATOpA
KOMIEeTeHIINH MO0 INCIHILUINHE
JAOCTHKEHHs] KOMIeTeHIIHH
IK-5 NJI-TIK-5.1 — ompeneneHre BO3MOKHOCTH K
CrocobeH penrath OrnpeneneHne MPUHAMISKHOCTH | UCIOIb30BAHUIO DJIEMEHTOB MAILIMHHOTO
npoeccuoHaIbHBIE 3ama4n podecCHOHANBHOI o0OydeHus B HcclenyeMoi 00acTy;

3aJlaud B CAMOCTOSITETIFHO | ICATEIBHOCTH 3aJaHHOMY
BBIOpaHHOM 00JIacTH KJIACCY U MPEJMETHOM 001acTH




Kox m HanMeHOBaHHE

Kon u HanmeHOBaHMe IInanupyemble pe3yJbTaThbI 00y4eHUs!

HHAUKATOpPA
KOMIIeTeHIIM U 10 JMCHHUILINHE
HOCTHKEHHMSA KOMIETCHIIUH

JIEATEIBbHOCTH C yYETOM NJ-TIK-5.2 — ompejeneHue HanboJee MoIX 0 Ien

eé ocobeHHOCTEMH, a Bri6op ontumansHOTO Habopa oubaroTexu uist paspadorku I10 ¢

TaKXe BO3MOKHOCTEH U WHCTPYMEHTAJIBHBIX CPEACTB U 3JI€MEHTaMH MaITHHHOTO O0YUYEeHHS IS

OTpaHUYECHUIN UT-meronoB pemieHus HCCIeyeMoit obmactu;

coBpemeHHbIxX UT- npodeccHoHANbHON 3a1a4K B

TEXHOJOTHUI paMKax MpeIMETHOH 00IacTH
NJI-TIK-5.3 — JIOHacTpPOWKa MOJENU MAIIUHHOTO
Ananranusa UT- 0o0ydeHust sl perIeHnsT KOHKPETHOM
WHCTPYMEHTApUs 0] 3a/1a4u;

KOHKPETHBIE 3a/1a4H BRIOpAaHHON
MPEeIMETHON 00JIaCTH

NJI-TIK-5.4 — MOCTPOEHHE MOJEIH MAITMHHOTO
Penienue 3a1aun B BHIOPaHHON | 0OydeHHs 715 PELICHHS HCCIISAYSMbIX
MpeIMETHON 00IacTi 3a/1ad;

¢ ucnonb3oBanueM UT-

UHCTPYMEHTOB

NA-TIK-5.5 — omeHka 3 ekTHBHOCTH BHIOpaHHOH
CamoolieHKa mmporecca MOJIETT MAallTHHHOTO O0yYEeHHUSI TIPH

pelIeHys 3a1a4u B BBIOpaHHOM paspabotke [10;
MpeIMETHON 00JIacTH U
HOJIY4YEHHBIX PE3yIbTaTOB

NJI-TIK-5.6 — BU3yalIM3alus Pe3yJIbTaTOB aHAINU3a C
[IpencraBnenne MoOTy4eHHBIX noMolibio pazpadorantoro [10.
Pe3yIbTaTOB PELICHUS
npodeccnoHanbHON 3a1a4K B
BBIOpaHHOM TPEAMETHOM
001acTH 15l BHEITHEH OLICHKH

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

O61mas TpyA0EMKOCTh Y4€OHON AUCHIUITIMHBI IO y4eOHOMY IUIaHY COCTaBJISIET:

110 04HOHM opMe 00yueHus — 6 3.e. 216 yac.

3.1.  Crpykrypa yueOHOI NUCIUILTUHBI ISl 00YUaIOIUXCsl 0 BUAM 3aHATUN
(ounas popma 0OyueHwHs)

CTpykTypa H 00beM JUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa
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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 o - 2 % MeponpHsITHii, 00ecedHBaIOIHeE [0
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 | £8 ycIeBaeMocTH
JOCTHIKEHHUST 3 2 = 3 'S a2 g =S
KOMIIETEHIMI = =& SR == O a
IIsiThIii cemecTp
[TK-5: Pa3nen |. Moaean u ajiropuTMbl MAIIHHHOTO 00YYeHHs X X X X 108 | ®opmBbI TEKYIIETO KOHTPOIIS
NA-TIK-5.1 Tema 1.1 2 4 X o pazzaeny |:
NJI-TIK-5.2 bubanoreka Python NumPy. 1. JlaGopaTopHsbie paboTbI
WI-TIK-5.3 Tema 1.2 2 4 X
WI-TIK-5.4 JIuHeHHbI K1accu(GUKAaTOp U CTOXACTHYECKHIT TPa/IHEHT.
NI-TIK-5.5 Tema 1.3 2 4 X
NJI-11K-5.6 bubmuoreka Python OpenCV.
Tema 1.4 2 4 X
MeTpuyecKkue MeTOo bl KIIACCU(UKAINH U PETPECCHH.
Tema 1.5 2 4 X
bubaunoreka Python Matplotlib.
Tema 1.6 2 4 X
Metoz onOpHBIX BEKTOPOB.
Tema 1.7 2 4 X
bubaunoreka Python Sympy.
Tema 1.8 2 4 X
MHoromMepHasi JMHEHHAs perpeccus.
Tema 1.9 2 4 X
bubaunoreka Python Pandas.
Tema 1.10 2 4 X
Kpurepuu BeIOOpa Moziesiel M METOIbI 0TOOpa MPHU3HAKOB
Tema 1.11 2 4 X
bubnmoreka Python SciPy.
Tema 1.12 2 4 X
Jlorudeckue MeTO b1 Kiaccu(PUKALINN.




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = 3 % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; > o 2 o g o 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
Q)opanyeMoﬁ(uux) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH ?1“ § ?i 23 § % E § yCIeBaeMOCTH;
KomneTeHuuu (i) n = = E § § = g Ed (opMBI IPOMEKYTOYHOTO KOHTPOJIS
HH/MKAaTOpPOB g = = S8 = = g & ycrneBaeMocTH
ROCTH:KEHUS é E‘ e !§, E,‘ I:'Qf g 8 S
KOMIIETCHIIMHA
Tema 1.13 2 4 X
bubmuoreka Python Scikit-learn.
Tema 1.14 2 4 X
Jluneiinple aHcamMOu.
Tema 1.15 2 4 X
bubauoreka Python TensorFlow.
Tema 1.16 2 4 X
BaiiecoBckast TeopHs KIIacCH(MUKAITIH.
Tema 1.17 2 4 X
bubanorexu Python Seaborn & Plotly.
Tema 1.18 2 4 X
KrnacTepusaiust 1 yacTuaHoe 00yUYeHHe.
3auér X X X X X 3a4ét no 6aTFHO-PEHTUHTOBOH cHCTEME
HNTOTI'O 3a naATHIi ceMecTp 36 72 108
HUTOI'O 3a Bech nmepuon 36 72 108




3.3.

Kpatkoe coneprxanue yueOHON AUCIUTIITUHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Conep:xanue pasjeia (TeMbl)

Paszgean |

Mooenu u anzopummvl MAWUHHOZ0 0OyUeHUA

Tema 1.1

bubmuoreka Python NumPy.

Kiaccsl, ctpyktypsl 1 MeTos1 6ubamotexu 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.

OBPUCTHUKH: HHUITUAJIN3ALIUS BECOB, OPAAOK MPEIbSIBICHUS
00BEKTOB, BEIOOP BEIMYHWHBI TPAANCHTHOTO IT1ara,
«BBIOMBAaHME» W3 JIOKAIBHBIX MUHIMYMOB.

[Tpo6aema MyTbTUKOJUIMHEAPHOCTH U ITEpeo0yUeHHS,
peryisipusaiys Wwiv peaykuus Becos (weight decay).
BeposiTHOCTHAs MOCTaHOBKA 331a4K KJIacCU(pHUKALNN.
[TpuHIIUIT MaKCUMyMa TIPaBIOMOA00MS.

BeposTHOCTHAs1 MHTEpIIPETALMSI PETrYJIApU3aLlii, COBMECTHOE
[paBIoNog00Ke AaHHBIX U MozenH. [IpuHIMn MakcuMyMa
aroCTEPUOPHON BEPOSITHOCTH.

I"ayccoBckuil M TAIUIaCOBCKUM PEryJIsipu3aTOphI.
Jloructruueckas perpeccust. [lpuHuun Makcumyma
MpaBIoONoA00us 1 JorapudmMudeckas QyHKIUS TOTepb. MeTon
CTOXACTHUYECKOTO TPaJHeHTa ISl JIoTapUu(PMHUUECKON QYHKIH
norepsb. MHOTOKJIacCcOBast IOTUCTUYECKAs! perpeccHsl.
PerynspuzoBanHas moructudeckas perpeccusi. Kanmubposka
IInarra.

Tema 1.3

bubmuoreka Python OpenCV.

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

Tema 1.4

MeTtpuueckie MeTOIbI
KJaccu(UKaIMU 1 PErPECCHU.

I'nnoTe3pl KOMIIAKTHOCTH U HENTPEPHIBHOCTH.

O06001IEHHBIN METPUYECKUH Ki1accu(UKaTOP.

Meton Omwkaiimmx coceneit KNN u ero 0606mieHus. [Tonoop
qrcia K Mo KpUTepuio CKOJIB3SIIET0 KOHTPOJISL.

Meron okHa [lap3eHa ¢ TOCTOSSHHOM U TEpEMEHHON IUPUHON
OKHa.

MeTo/ MOTeHIUATBHBIX (DYHKIUH U €r0 CBSI3b C IMHCHHOM
MOJIEJIBIO KITaCCHU(HUKALINY.

3anaya oTO0pa 3TaoHOB. [10MHBIA CKONB3SAIINN KOHTPOIH
(CCV), hopmyia 6sicTporo BerarcieHus st meroaa 1NN.
[Tpodune KOMIAKTHOCTH.

OT100p 3TaJIOHHBIX OOBEKTOB HA OCHOBE MUHUMH3ALMN
(YHKIIMOHAJIA TIOJTHOTO CKOJIB3SIIET0 KOHTPOJISL.
HenapameTrpuueckas perpeccud. JIokaqbHO B3BEIIEHHBIN
METO]I HAMMEHBIINX KBAApaTOB. SIEpHOE CriIaXKMBaHHE.
Onenka Hanapas-Barcona ¢ mocTostHHO#M 1 iepeMeHHON
NIMPUHOW OKHA. BHIOOp QYHKIINY Spa ¥ IIUPUHBI OKHA
CTJIaXKUBaHMSL.

3agaua oTceBa BIOpocoB. PoOacTHas HenapameTpuyeckas
perpeccus. Anroputv LOWESS.

Tema 1.5

bubmuorexa Python
Matplotlib.

Knaccel, cpyktyps! 1 MeToabl 6ubimmrorekn Matplotlib.
Crparerus ¢é NpUMCHEHHUSL.

Tema 1.6

MCTO)I OIMIOPHBIX BEKTOPOB.

OnTuManbsHas pa3IeNsolas THIEPIIIOCKoCTh. [loHsaTre
3a30pa MeX Oy KiaccaMu (margin).

Ciryqan THHEHHOHN pa3IeTMMOCTH U OTCYTCTBUS JTUHEHHON
paznenumoctu. CBsI3b ¢ MUHUMHU3AIUEH PEryIIpU30BaHHOTO
sMIHprUIeckoro prucka. Kycouno-nuHeitHast QyHKIUS TOTEPE.
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3amavya KBaIpaTHYHOTO MTPOrPAMMHUPOBAHUS U JBOWCTBEHHAS
3amada. [loHATHE OMTOPHBIX BEKTOPOB.

Pexomenmanuu no BeiOOpy kKoHCTaHTHI C.

Oynkuus aapa (kernel functions), cnpsmisitomiee
MIPOCTPaHCTBO, TeopemMa Mepcepa.

Crioco0BI KOHCTPYKTHBHOTO TIOCTpoeHwUs szep. [lpumepst
anep.

SVM-perpeccus.

Perynspmsanmum miis or6opa npusHakoB: LASSO SVM, Elastic
Net SVM, SFM, RFM.

Mertoj peneBaHTHBIX BEKTOpoB RVM

Tema 1.7

bubmuoreka Python Sympy.

Knaccel, cTpyKTypBI 1 METO/IBI OHOIHOTEKH Sympy.
Crparerus e€ IpuMEHCHHUS.

Tema 1.8

MHoromMepHas TUHEHHAs
perpeccusl.

3agaua perpeccu, MHOrOMEpHasi IMHEHHAS perpeccusl.
MCTOI{ HauMMCHBIIUX KBAaJApaToB, €ro BCpOﬂTHOCTHLIﬁ CMbBICII U
T€OMETPUYECKHM CMBICI.

CHUHIYJISIpHOE pa3IoKEeHUE.

[Tpo6aeMbl MyTBTHKOIITMHEAPHOCTH U TIEPEOOYIEHHUSL.
Perynspuzanus. ['peOHeBast perpeccus uepes3 CHHTYIISIPHOE
pasJioxeHue.

Mertonst oT6opa npusHakos: Jlacco Tubmupanu, Elastic Net,
CpaBHEHHE C TpeOHEBOI perpeccuei.

MerTon riaaBHBIX KOMIIOHEHT M JEKOPPEIUpYoILee
npeoOpaszoBanne Kapynena-JIosBa, ero cBsi3b ¢ CHHTYIISIPHBIM
Pa3IoKEHUEM.

CriekTpaibHBIA HOAXO0 K PELICHUIO 33a4l HAUMEHBIINX
KBaJpaToB.

3ana4yn ¥ METOABl HU3KOPAHTOBBIX MAaTPUYHBIX PA3JI0KEHUH.

Tema 1.9

bubmuorexa Python Pandas.

Knaccel, cTpykTypsl 1 MeTOIbI OHOoTexn Pandas.
Crtparerusi €€ IpUMEHEHHUS.

Tema 1.10

Kputepuu BeiOopa Mozeneit u
METO/bI 0TOOpa MPU3HAKOB

Kpurepun xauectBa KiaaccupUKaluu: 4YyBCTBUTEIBHOCTD U
cneruuaHocts, ROC-kpuBas 1 AUC, TOYHOCTH U MTOJTHOTA,
AUC-PR.

BHyTpeHHHE U BHEIIHUE KPUTEPUH. DMIIUPUUECKUE U
AHAJTUTUYECKHUE KPUTEPHUH.

CKONB341INI KOHTPOJIb, PA3HOBUAHOCTH SMITUPHUUYECKIX
OIICHOK CKOJIB3sIIero KoHTposs. Kpurepuit
HETMPOTUBOPEYNBOCTH.

Pa3HOBMAHOCTH aHATMTUYECKHUX OLIEHOK. Perynspuzanys.
Kputepuit Axauke (AIC). baitecoBckuii mHPOPMAITMOHHBII
kpurepuit (BIC). Ouenka Bannuka-YepBoHeHkuca.
CrnoxHoCTb 331241 0TO0pa npu3HakoB. [lonHelii nepedop.
Meton no0aBieHHs U yIaleHus, IaroBas perpeccus.

ITouck B riryOuHy, METO BETBEH U I'PaHHL.

Y cedéHHBINM MONUCK B HIMPUHY, MHOTOPSIAHBIN HTEPALIMOHHBIHN
anroputM MI'YA.

I'eneTraeckuii anropuT™, ero cxoacTso ¢ MI'YA.
Cayuaiinbiii monck u Ciyuaiinbiii nouck ¢ agantanueii (CITA).

Tema 1.11

bubnmoreka Python SciPy.

Kitaccpl, cTpykTypsl 1 MeTob1 Oubmmoreku SCiPy. Ctparerus
€€ MPUMEHEHUS.

Tema 1.12

Jlornaeckue METOIBI
KJIacCU(UKAIIHY.

[ToHsiTHE TOTHYECKON 3aKOHOMEPHOCTH.

ITapameTpuueckue ceMelcTBa 3aKOHOMEPHOCTEM:
KOHBIOHKIIMH MIOPOTOBBIX MPaBUJI, CHHAPOMHBIE NTPaBHIIa,
[Iapbl, THIIEPILIOCKOCTH.

[TepeGopHBIC aITOPUTMBI CHHTE3a KOHBIOHKITHIA:
CTOXACTHYECKUH JOKAIBHBIN MOMCK, CTAOMIN3AIHS, PEAYKIHSL.




JIByxKpuTepHanbHbIi 0TOOp HHPOPMATUBHBIX
3aKOHOMEPHOCTEH, IMapeTo-ONTHMAIIBHEIN QPOHT B (p,n)-
MIPOCTPAHCTRBE.

CraTHCTHUECKUI KpuTepuid HHYOPMATUBHOCTH, TOYHBINA TECT
Oumepa. CpaBHeHHE 00J1aCTEH IBPUCTHUECKUX U
CTaTUCTUYECKHUX 3aKOHOMepHOCcTeH. PazHOOOpas3ue kputepues
WHPOPMATUBHOCTH B (P,N)-TIPOCTPAHCTBE.

Pemaroiiee nepeso. XKannas HuCXos11as CTpaTerus
«pa3zaenai U BIacTByi». HepocraTku »aqHOW CTpaTeruu U
cnocoObl ux yctpanenus. [Ipobiema nepeoOyueHus.

BriBog kpuTepueB BeTBIeHHA. Mepa HeYUCTOTHI (impurity)
pacrpeneneHus. DHTPOITUUHBIN KPUTepU, KpUTepHid JI>KIHH.
Penyknus pemaroniux aepeBbeB: NpeapeayKuus U
IIOCTPENYKIIHS.

HepeBbs perpeccun.

Heb6pesxubie penratorue aepesbs (oblivious decision tree).
Pemaromutii iec. Cityuatinsiii iec (Random Forest).
Pewaromuit nens. bunapuzanus npu3HakoB. AJTOPUTM
pa30uenns obmacTy 3HaYCHUN PU3HAaKa Ha HHPOPMATHBHEIE
30HBI.

Pemaromuit criucok. JKaaHbIi alropuT™M CHHTE3a CITUCKA.
IIpeobpazoBaHue pemaroniero [epeBa B PeHIaroIni CIIHCOK.

Tema 1.13

bu6numoreka Python Scikit-
learn.

Kitaccel, cTpykTypbl U MeTo 161 OnboTeku Scikit-learn.
Crpaterus e€ npruMeHEHUs!.

Tema 1.14

JIuueiiuble aHcaMOIIH.

OCHOBHBIC MOHATHS: 0A30BBIN ANTOPUTM, KOPPEKTUPYIOIIIAS
ormeparusi.

[IpocToe ronocoBanue (KOMUTET OOJBIITMHCTBA).
CToXxacTU4ecKue METOIbl: O3TTHUHT U METOJI CIy4YaiHbIX
MOJIPOCTPAHCTB.

Cryuaitasrit tec (Random Forest).

B3gemnienHoe rojocoBanue. [IpeoOpa3oBanue IpocToro
TOJIOCOBaHHSI BO B3BEIICHHOE.

Anropurm AdaBoost. DxcrioHeHIabHAS alPOKCHMAIIUS
nmoporoBo# (yHKIMH moteps. [Iporecc mocienoBarenbHOTO
00y4eHus: 0a30BBIX ANrOPUTMOB. TeopeMa 0 CXOAMMOCTH
Oycrunra. MneHTuguKaIus HeTHITUYHBIX 00BEKTOB
(BBIOpOCOB).

Teopernueckue obocHoBanus. O6o0IIaromAas CiocOOHOCTh
OycTuHTa.

bazoBeie anroput™mel B Oyctunre. Pemaromniye mHu.
CpaBHeHue 03rTvHTa U OYCTHHTA.

Anroputm ComBoost. O600menre Ha 60JIBIIOE YHCIIO0
KJIACCOB.

Tema 1.15

Bubnuoreka Python
TensorFlow.

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

Tema 1.16

BaitecoBckas Teopus
KJIacCU(UKAIIHH.

BatiecoBckas Teopust knaccupukarmy. OnTHMaTbHBIH
OatiecoBCKUi KitaccuukaTop.

I'enepaTtuBHBIE U AMCKPUMUHATHBHBIE MOAETIH
KJIacCH(UKAIIHH.

HawuBHelii OaiiecoBcknit knaccudukaTop. JINHeHHbIN HAWBHBIN
OaiiecoBCKUH Ki1acCU(UKATOP B CIIyyae SKCIOHEHIUAIBEHOTO
ceMelicTBa paclpeneIeHUH.

MynpTHHOMHATTEHEIN HAMBHBIA OalieCOBCKUN Kitaccu(UKaTop
Ul KJIaccU(pUKaluy TEKCTOB.

MeToa nap3eHOBCKOro okHa. Beibop dyHkmu siapa. Beidop
HIMPUHBI OKHA, IEPEMEHHAs! INUPHUHA OKHA.
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HopManbHbIil TUCKpUMUHAHTHBIN aHanu3. KBagpaTHUHbIH
JUCKPUMUHAHT. Buj pazfenstoinieil TOBEpXHOCTH.
[ToncTaHOBOYHBIN aNTOPUTM, €T0 HENOCTATKH U CTIOCOOBI NX
ycTpaHeHus. JIMHelHbI TuckpuMUHaHT Duiiepa.

CBs13b TUHEHHOTO ANCKpUMHIHAHTa Duiiepa ¢ METOI0M
HAaUMEHBIIINX KBA/IPaTOB.

CmMech MHOTOMEPHBIX HOpMaNBHBIX pacipeneneHuil. CeTb
pamnanbHBIX 6a3ucHbIX pyHKui (RBF) n mpumenenne EM-
anropuTtMa s e€ Hactporiku. CpaBaenne RBF-cetn m SVM ¢
TayCCOBCKHUM SIJIPOM.

Tema 1.17 | bubnuorexku Python Seaborn Kuaccsl, cTpykTyphl 1 MeTo 161 Oubmotek Seaborn & Plotly.

& Plotly. Crparerus eé npuMeHEHHS.
Tema 1.18 | Knactepu3zaiius u yacTHIHOE IToctanoBka 3agauu KiacTepusauu. [IpuMepsl IpUKIagHbIX
oOydeHue. 3anad. TUMBI KIaCTEPHBIX CTPYKTYP.
[MocranoBka 3amaun Semisupervised Learning, mpumepsr
MPUIOKECHUM.

Kpurepuu xadectBa KiaacTepusalyy, K03GGUIUEHT CUITydTa,
BCubed-mMeps! TOUHOCTH M TIOJTHOTHI.

Anroput™m k-cpenanx u EM-anroputm i pa3iesneHus
rayCCOBCKOM CMECH.

Anroputm DBSCAN.

ArnomepartuBHas knacrepuzanus, Anroputm Jlanca-
Bunbsmca 1 €ro 4acTHBIE CITy4au.

ANTOpPHTM NOCTPOEHUS A€HAPOrpaMMBl. ONpeesIeHue Yuciia
KJIaCTEPOB.

CBoiicTBa c)KaTHs/PacTHKEHNS 1 MOHOTOHHOCTH.

IIpocThie 3BpUCTUYECKHE METOIbI YACTUYHOTO 00yueHus: self-
training, co-training, co-learning.

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

3.4.  Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYaIOLTUXCS

CamocrosiTenbHast paboTa cTyleHTa — oOs3aTenbHas yacTb 00pa3oBaTeIbHOrO Ipolecca,
HarpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K MPO(PECCUOHATILHOMY M JIMYHOCTHOMY CaM00Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIIET0 00pa30BaTEIBHOTO MapIIpyTa U MPOPEeCCHOHATBHOMN Kapbephl.

CamocrosrenbHas paboTa 00y4aroUIMXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyIUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL

AynutopHas camocTosiTelIbHasg paboTa 0OydaromMXCsl MO AMCLIMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHSX 10/ PYKOBOJCTBOM TMpENOAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNnbHas paboTa 00y4aroImuXcsi BXOJUT B 001Ul 00beM BpEMEHH, OTBEAEHHOTO YUeOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BHeaymuTopHas camocTosiTeNbHas padoTa 00yJaronuxcs — INIaHupyeMast yaeOHas, HayqIHO-
UCCIIeIoBaTebCKast, MpakTHuyeckast padboTa o0yyaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpeMs
0 3aJIaHUI0 ¥ TIPH METOJINYECKOM PYKOBOJICTBE IPETIOAaBATEINs, HO 0€3 €ro HelmocpeaACTBEHHOTO
y4acTHsl, paCUCaHueM y4eOHBIX 3aHATUI HE PETJIaMEHTUPYETCS.

BueayautopHas camoctosiTenbHast paboTa 00yyaronuxcsi BKIIOYaeT B ceOsi:

- MOATOTOBKY K 3aIIUTE JTaOOPaTOPHBIX padoT;

- U3y4YEHUE TEOPETHUYECKOr0 M IPAKTUYECKOr0 MaTepuaja IO PEKOMEHI0BaHHBIM
UCTOYHUKAM;

- BBINOJIHEHUE Ta00paTOPHBIX PadoT;

- MOJIrOTOBKA K IIPOMEKYTOUHOM aTTeCTallM B TEUCHHE CEMECTPA.
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CaMmocrosiTenbHasi pabota oOydarlolUXcsl C y4dacTHEM IpernojaBaTelis IMpeaycMaTpuBaeT
MIPOBEICHUEM KOHCYJIBTALIMH TEPe]] 3a4ETOM.

3.5. IIpuMeHeHHE >JIEKTPOHHOTO 00YUEHHUs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpamMmbl  y4eOHOM JTUCHMIUIMHBI 3JEKTPOHHOE OOydeHHEe W
JUCTAaHIIMOHHBbIE 00pa30BaTEIbHbIE TEXHOJIOTUU HE IPUMEHSIOTCS.
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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 IlokasaTeau ypoBHsi ¢c()OPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU
KoMmeTeHuuu(-ii) 0aioB cucreme npogeccHOHATLHOT(-bIX)
B 100-6abHOi 10 pe3yJabTaTam KoMmeTeHUHH(-)
cHcTeMe TeKylei u IK-5:
10 pe3yJibTaTaM MPOMEKYTOYH O NI-TIK-5.1
TeKyIIei u aTTecTaluH N-TK-5.2
MPOMEKYTOYHOIM WA-TK-5.3
aTTrecTalun WJI-TIK-5.4
NA-TIK-5.5
W-TTK-5.6
BBICOKUH OTJIUYHO OO6yuaromuiics:
—  TOYHOE OmpeAeIeHHe BO3MOKHOCTH K UCIIONBF30BAHUIO AIIEMEHTOB MAITTHHOTO O0YYIEHUS B
HCCIIEyeMOH 00JIacTu;
— TOYHOE OIpeJieNieHne Hanbosee moaxoasmeit oudmuorexu s pazpaborku [10 ¢ anemMeHTamu
MAaIIHHHOTO 00YYEHUS JIJIsl HCCIIeyeMoi 001acTH;
— 3¢ dexTHBHAS TOHACTPONHKA MOJIEIN MAIIMHHOTO 00yUCHHUS AJIsI PELICHUs] KOHKPETHOH 3a1aun;
— moctpoeHHe ) (HEKTHBHON MOIEITH MAITHHHOTO O0YYIEHUS TSl PEIICHHS MCCIEeAySMbIX 3a/1a9;
—  KayecTBeHHas olieHKa 3(pPeKTUBHOCTH BLIOPAHHOM MOJIENIM MAIIMHHOTO O0yUYeHHsI IPH pa3paboTKe
I10;
—  HarTsIHAs BU3YATH3AIMs pe3yJIbTaTOB aHAIN3a C TOMOIIbI0 pa3padoranuoro I10.
MOBBILICHHBIN X0pouIo OOyyatomuiics:

OIIpe/ieNIeHN e BO3MOYKHOCTH K MICIIOIB30BAHHIO 3JIEMEHTOB MAIIMHHOTO 00YYEHHs B HCCIIEayeMOi
obnacrtu;

olIpezieNieHre Hanboutee oAXoasAImel ondanorexn a1a pazpadorku [10 ¢ anemMeHTaMy MallIMHHOTO
00y4eHHs JyIsl HccllelyeMOoi 00IacTH;

JOHACTPOIKa MOJIETT MAIIMHHOTO O0YYCHUS IS PEIIeHHsI KOHKPETHOH 3a/1a4H;

MOCTPOCHNE MOJENN MAIIMHHOTO O0YYEHHs JUIsl PeIIeHUs NCCIIEAyEeMbIX 3a/1ay;

oreHKa 3((EeKTUBHOCTH BEIOPAHHOI MOJETN MAaIIMHHOTO 00y4YeHus npu pazpabdotke [10;
BU3yaIn3anus pe3yIbTaToB aHaIHM3a ¢ TOMOMIBI0 pazpaborannoro [10.
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0a30BLIH

YAOBJIETBOPUTECIILHO

OO0yuaromuiics:

OTIpeeNICHE BOZMOYKHOCTHU K HCIOIB30BAaHUIO HEKOTOPBIX 3JIEMEHTOB MAIIMHHOTO 00y4YeHNs B
ucciexyeMoii 001acTu;

orpeeseHne NpuMeHUMOol Oubmuorexu ans pazpadotku [10 ¢ aaeMeHTaMu MAalIMHHOTO 00yUYeHUs!
JUTS KCCITeyeMOi 00JI1acTH;

3HAaHHE IapaMeTPOB MOJIENH MAIIMHHOTO O0YUYEeHHS JUIs pelleHns KOHKPETHOH 3ajauu;
HCTIOBE30BaHNE MOJIENI MAaIIMHHOTO 00yYCHHMS I PEIICHUs HCCIIeTyeMBIX 3a1ad;

npuOImKEHHAs OlleHKa 3P (PEKTUBHOCTH BBIOPAHHOW MOJETH MAITMHHOTO O0YYEHUS MPU pa3padoTKe
I10;

MOKa3 Pe3ysIbTaTOB aHAIN3A C IOMOIIBI0 pa3padoranHoro I10.

HU3KHI

HEYJOBJICTBOPUTEIHHO

OO6yuaromuiics:

HECTIOCOOHOCTH OIPEIEICHNS] BO3MOKHOCTH K MCIIOJIh30BAHHIO AJIEMEHTOB MAIIMHHOTO O0yUYCHHS B
HCCIIEyeMO 00J1acTu;

HECnocoOHOCTh OIpeieNieHns] HanboJee moaxosmeit oudauorexu ans pazpadbotku [10 ¢ anemeHTamMu
MAaIIHHHOTO 00YYEHUS JIJIsl HCCIIeyeMoid 001acTH;

HECIOCOOHOCTh OTIOJIHUTEILHON HACTPOHKH MOJISITH MAIIMHHOTO O0YYCHUS IS PEIICHUS
KOHKPETHOM 3a/1a4u;

HECTIOCOOHOCTh TIOCTPOCHHS MOJICITA MAITMHHOTO O0YUYCHHS JUIs PEIICHHUS UCCIIEAYEMBIX 3a]1ad;
HECnocoOHOCTh OLIEHKH 3P PEKTUBHOCTH BEIOPAHHON MO/ MAIIMHHOTO 00y4YeHus Py pa3padoTke
110;

HECTIIOCOOHOCTh BU3YyaIM3aIMK PEe3YIbTATOB aHAIM3a C IOMOIIKI0 pa3padboTanHoro [10.

5.

OIIEHOYHBIE CPEJCTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEXKXYTOYHOM
ATTECTAILUNH, BKJIIOYAA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM paboThl 00yYaromMXCsl, TEKYIIEr0o KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHON JUCIUIIINHE
(Monenu u alnropuTMbl MAIIMHHOTO OOYYEHUs) MPOBEPSETCS YPOBEHb CHOPMHUPOBAHHOCTH Y OOYYAIOIIMXCS KOMIICTECHIMH M 3alUIaHMPOBAHHBIX
pe3yIbTaTOB OOYYEHUS IO AUCIUILTHHE, YKa3aHHBIX B pas/elie 2 HAaCTOSIIEH MPorpaMMBbl.

5.1. ®opMbl TEKYIIEr0 KOHTPOJISI yCIEBAEMOCTH, MPUMEPHI TUMOBBIX 33/ IaHUM:
Ne i DopMBbI TEKYIIETO0 KOHTPOJIS IIpuMepbI TUOBBIX 32JAHUI
Paznen | | JlaGoparopHsbie paboTbI JlaGopatopHbie pabOTHI

1. PaboTta ¢ MHOTOMEPHBIMH MacCHBaMHU.
2. Peanuzanust TMHEHHOTO KilacCU(pHUKATOPA.
3. Pabota ¢ n300paxeHusIMH.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNOBBIX 3a1aAHUM

4. Peanm3zamus MeToa OIMKaNIIIX COCEIEH.

5. TToctpoiika rpadukos ¢ momoripio Matplotlib.
6. Peanmusanus MeTo1a peIeBAHTHBIX BEKTOPOB.
7. PaboTa ¢ CHMBOJILHBIMH BBIYUCIICHISIMH.

8. Peanmzanus MeTo/la HAMMEHBIIINX KBaJ[PATOB.
9. O6paboTKa CTONOIOBBIX JaHHBIX.

10. Peanusaius MeTo1a BETBECH U IPaHHUII.

11. IMpubmmwkéaroe Haxoxaeane OJ1Y.

12. IlocTpoeHue penaroniero aepena.

13. Ucnonp3oBanue 6ubmuotexu Scikit-learn.
14. Peanu3arus anroputma AdaBoost.

15. Ucnonp3oBanue 6udbmnotexu TensorFlow.

17. IIpoaBuHyTast BU3yaau3alus pe3ynbTaTOB aHAIU3A.
18. Peanuzaius anroputMa K-cpeaHux.

16. Peanu3anus HauBHOTrO 0aliecOBCKOTrO Kilaccupukaropa.

5.2. KpI/ITepI/II/I, IOKaJIbI OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU !

HaumenoBanne
OII€HOYHOT 0 IIkanbl oeHUBAHUS
(Kgssgzli?{o— Kpurtepun oueHnBanust
T 100-6annbHast [IsaTnéambHas
cHcTeMa cucreMa
MeponpHsATHS)
JlaGopatopHbie paGoter | Pa00Ta BhINOIHEHA 101HOCTHIO. HeT ommbok B mporpamme. BosMoxHO Hamiune 5
HEOOJIBIIOr0 OTKJIOHEHHS OT OKHMIAEMOTr0 Pe3yibTaTa, He SBISIOLINECS CISICTBHEM
HE3HAHUS WM HEMOHUMAaHUs yaeOHOTo MaTepraia. OOyJaronuiicst ToKasan MOJHBIH
00beM 3HaHMI, YMEHUH B OCBOCHUH, MPOWAEHHBIX TEM M MPUMEHEHHE NX Ha MPAKTHKE.
PaGota BbInoIHEHA TOTHOCTHIO, HO TPUMEHEH He3(PPEKTUBHBIN METO/] peLLICHHUS. 4
Jonyniena ofHa ommOKa Wi ABa-TPU HEAOUETA.
JomnyieHs! 0ojiee 0aHOM OIMOKY Wi O0Jiee ABYX-TPEX HEJT0UETOB. 3
Honymiens! rpyOblie omuOku. PaboTa BbINoIHEHA HE TOTHOCTHIO 2




13

5.3. IIpomexxyTo4yHas aTTeCTalUs:

dopMa POMeKYTOTHOMI
aTTecTaluu

TunoBbsie KOHTPOJILHBIE 3aJAHUSI 1 HHBIE MATEPHUAJIBI
AJisl IPOBe/IEHUs] MPOMEKYTOYHOM aTTeCTAINU:

3auér mo OaUTBbHO-PEHUTHHTOBOM
cucTteMe

5.4. Kpurepun, mKkanbsl OEHUBAHUS IPOMEKYTOYHOM aTTEeCTAllMN YYeOHON AUCIUIUINHBI:

dopMa PoOMeKYTOTHOMI

IIIxajabl onleHUBaAHUSA

arTecTaumuu
HanMeHoBaHHE OLIEHOYHOT'O T DU O BT 100-6 IsiTu6
aJJIbHAasA ATHOAJIJIbHAA
Cpeacrsa CUCTEMa cucremMa
3a4ét no 6aTPHO-PEUTUHTOBON OOyuaromuiicst 3HaeT OCHOBHBIE OTIPE/ICICHUS, TTOCIE0BATEIICH B 3auTeHo
CUCTEME W3JI0KCHUHU MaTepHuala, JeMOHCTPUPYET 0a30BbIC 3HAHUS TUCIMILIMHBL,
BIIa/ieeT HEOOXOAUMBIMHA YMEHUSMHU W HABBIKAMU TPY BBIITOJIHEHUHN
MPAaKTUYECKUX 3aJaHUM.
OOyyaroIuiicsi He 3HaeT OCHOBHBIX OTPECICHHUH, HEMOCICIOBATEICH U He 3auTteno

COMBUYMB B U3JI0KECHUH MaTepraa, He 00JIa1aeT OMpeaeIEeHHOW CUCTEMOM
3HAHWH 0 AUCHIUTUIHHE, HE B TTOJIHOW Mepe BIaieeT HEOOXOIMMBIMU
YMEHHUSIMH U HABBIKAMH [IPH BBIMOJTHEHUH MPAKTHUECKHUX 3aJaHUH.




14

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 2-5
[IpomesxyTouHast aTTecTanus 3auyTeHo
(3auér) He 3auteno
Hroro 3a nucuMnjinny
3auér

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmuzanmss mporpamMmbl  IpeaycMaTpUBAaeT HCIIOJB30BaHUE B IIpoliecce OOy4YEeHUs
CIIEIYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHHA:

- NPOEKTHAsl eITEILHOCTD;

- NPOBECHNE HHTEPAKTUBHBIX JICKIIUIA;

- TPYTIIOBBIX TUCKYCCHIA;

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

- JIMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH,

- 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,
TMOMeIIeHUH 1JI51 XPaHEeHUs U NPO(PUIAKTHYECKOT 0
o0cTy:KMBaHUS Yy4eOHOT0 000PYAOBAHUS U 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 HAyIHBIH
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=%Reference Work%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 18-5A-44-19 or 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




