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1. OBIIUE CBEIEHUSA

VYuebnast aucruminHa «Kiaccuueckue anropuTMbl MAalIMHHOTO OOYUYEHHS» M3Y4aeTcsl B IATOM
ceMecTpe.
KypcoBas paborta — He pelycMOTpeHa.

1.1. dopma NpoOMEKYTOYHOHN aTTECTALMU: FK3aMEH.
1.2. Mecto yuebHOU nuctuIuinHbl B cTpykType OITOIT

VYueOHast nucuuruinHa Kiaccuueckue alropuTMbl MAlIMHHOTO OOYyYeHHs] OTHOCHUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.
OcHOBOH 11 OCBOCHHMSI TUCUUIUIMHBI SIBJSIFOTCS Pe3yJibTaThl OOyUYEHHUS MO MPEAIIECTBYIOIIUM
JUCLIUIUINHAM U PAKTUKAM:

- OnTUMHU3aMOHHBIE AJITOPUTMBI,

- Bosbiiie nanueie.
PesynbpTarel 00ydeHHs MO y4eOHOM AMCUMIUIMHE HCIOJB3YIOTCS MPH HU3YYEHUU CIEAYIOLINX
JUCLIUIUIAH U MIPOXO0KIEHUS IPAKTUK:

- TexHoy0orny MalIMHHOTO U ITyOOKOro 00y4eHus;

- Peanusanus npukiagHbIX CUCTEM C HCKYCCTBEHHBIM MHTEJUIEKTOM.
PesynbpTatel OCBOGHMsS Yy4eOHOW JWCUUIUIMHBI B JaibHEdIIeM OyIyT HCHOJIb30BaHbl MpU
BBINOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOHN pabOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JTUCHUIJIMHE

Lenssmu u3yyeHus qucuuIuinHbl Kinaccuyeckye alropuTMbl MalIMHHOTO OOYYEHHUs SBIISFOTCS:

- ¢dopmMHupoBaHHE HaBbIKa BbIOOpa HauOoJjee MOAXOIAIIEH CTPYKTYpbl JaHHBIX H
O61OIMOTEKH NX 00PabOTKU JIJIsl TOCTPOEHUS MOJIENIM MAIIMHHOTO O0Yy4EHUSs;

- (¢hopMHpoBaHME HaBbIKA BbIOOpAa HEOOXOJUMBIX AITOPUTMOB MAIIMHHOIO OOy4eHHUS
JUIs IPUMEHEHHUs B cclelyeMoil obmactu;

- ¢dbopMHpoBaHHE HaBBbIKA Pa3pabOTKH MOJAEIM MAIIMHHOTO OOyuYeHHs JUIsl pelIeHHs
IIOCTaBJICHHBIX 3a7a4;

- (dbopMHpOBaHHE HABBIKOB peaM3alliil MOJENIM MamuHHOro oOyuyenus B I1O s
pELICHHS TOCTAaBICHHOM 3a/1a4u;

- dhopmMupoBaHHe y 00y4arOIIMXCsl KOMIIETCHIIMH, YCTAaHOBJIECHHON 0O0pa3oBaTeIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUTIIMHE.
Pesynbpratrom 00ydeHus 1o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJleHue 00yJaloMMUCs 3HAHUSIMH,
YMEHUSIMH, HaBBIKAMU M OINBITOM JIEATEIBHOCTH, XapaKTepU3YIOIUMH Ipolecc (HOpMHUPOBAHUS
KOMIETEHIIMH 1 O00ECIeUnBaIOIIMMU JOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS y4eOHOM
JUCLUIUIAHBI.

2.1. @opmupyemble KOMIETECHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUTAHUPYEMBIMHU Pe3yJIbTaTaMu 00YYCHHSI 110 AUCIUILINHE!

Kox m HanmMeHOBaHMe
Kon u HauMeHOBaHHE e —— I[InaHupyeMble pe3yJibTaThl 00yYeHHUsI
KOMIIETEHIIN T 10 TUCIAILTHHE
AOCTHKEHHUS KOMIETEHIIHH

[K-2 NJ-TIK-2.1 — (dopmMHupoBaHuE HAaBBIKA BEIOOPA
Criocoben OmnpeneneHue NpUHAIJICKHOCTH | HanOOJIEe TOAXOMAIIEH CTPYKTYPhI
peaTn30BBIBAaTh MPOEKTHl | 3a7a4d MPodecCHOHATHLHOMN JTAHHBIX U OMOJIMOTEKU X 00pabOTKH s
unpoBoit NI TEIbHOCTH 3aJJaHHOMY MOCTPOCHHUST MOJISTTH MAITUHHOTO
TpaHcpopMauu KJ1acCy ¥ IPEIMETHOM 00JIaCTH | 0OydeHwus;




Koa m HammMeHOBaHMe
Koa n HaumeHoBaHue s Ilnanupyembie pe3yJibTAThI 00y4eHHUsT
KOMIIETEHIIN A 10 TUCI[AILIAHE
TOCTHKEHUSA KOMIETEHI[HH

NPENpHUsITUH B NJI-TIK-2.2 — (hopMHpOBaHUE HABBIKA BBIOOpPA
CaMOCTOSITETTHHO Bre16op ontumansHOTO Habopa HEOOXOIUMBIX aJITOPUTMOB MAIITHHHOTO
BBIOpAaHHOW MPEAMETHON | MHCTPYMEHTAIBHBIX CPEACTB U oOydeHust sl IpUMEHEHHS B
00acTH, B TOM YHCIIE NT-MeTonoB penieHust HCCIeyeMoit obmactu;
pa3pabaTeiBaTh HOBBIE npodeccHoHANbHON 3a1a4K B
nH(pOpPMAITHOHHBIC U paMKax MpeIMETHOH o0IacTh
r(POBBIE TPOTYKTHI W-TIK-2.3 — (dopmupoBaHKe HaBbIKA pa3pabOTKH
MyTeM MPUMEHEHHUS ApanTanus COBpeMEHHBIX MOJICTTH MAITUHHOTO O0YUYCHHS JIS
CYIIECTBYIOIUX METO/I0B U AJITOPUTMOB II0J peIIeHus TIOCTaBICHHBIX 33/1a4;
WH(OPMAITMOHHBIX U KOHKPETHBIC 3a/1a4¥l BRIOpAaHHON
IU(PPOBLIX TEXHOIIOTUH, & | mpeMETHOM 06IaCcTH
TaxKe ux amanraumu nox | MA-T1K-2.4 — (opMupOBaHHE HaBBIKOB peann3aliu
3aJIaHHBIC YCIIOBH, Hcmons3oBanne UT- MOJIeTTH MalTnHAOTO 00y4uerns B [10 mns
TpeOOoBaHus U MHCTPYMEHTOB JJIsl PEIICHUS pelIeHns IOCTaBICHHOM 3a1a4H;
OrpaHUYCHHS 3a/1a4¥l B BEIOpaHHOU

peAMETHON 00J1acTH

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

OO61ast TpyA0E€MKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISAET:

1o 04HOH opMe o0yueHus — 5 3.e. 160 yac.

3.1. Crpykrypa yueOHON AUCIUIIIUHBI AJI1 00YUYaIOIMUXCS 110 BUIaM 3aHATHMA
(ounas popma oOydeHwUs)

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
OCBOCHHS: o o - % MeponpHATHH, oﬁecneqyisammne o
KO/(bI) HaunmenoBanue pa3aesioB, TeM; o § © é o § B 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g bt g'i ] e % B § yCIIeBaeMOCTH;
KoMneTeHuuu (i) u §" E g E = E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIUKATOPOB 2 £ 5 S8 22 | 28 ycIeBaeMocTH
MOCTHIKEHHUSA o) =% g R = =T < &
KOMIIETEHIMI = =& B A == O a
IIsiThIii cemecTp
[1K-2: Pa3nen |. Knaccuueckue aJirOpuTMbI MAITHHHOTO 00Y4YeHHUs X X X X 60 DOpMBI TEKYIIETO KOHTPOJIS
Na-TIK-2.1 Tema 1.1 2 2 X o pazzaeny |:
NJ-TIK-2.2 bubanoreka Python NumPy. 1. JlaGopaTopHsbie paboTbI
WA-T1IK-2.3 Tema 1.2 2 2 X
WI-TIK-2.4 JIuHeHHbI K1accu()UKAaTOp U CTOXACTHYECKHIT TPa/IHEHT.
Tema 1.3 2 2 X
bubauoreka Python OpenCV.
Tema 1.4 2 2 X
MeTpuyecKkue MeTOo bl KIIACCU(UKAINH U PETPECCHH.
Tema 1.5 2 2 X
bubmuorexu Python Matplotlib, Seaborn & Plotly.
Tema 1.6 2 2 X
Metoz onOpHBIX BEKTOPOB.
Tema 1.7 2 2 X
bubaunoreka Python Sympy.
Tema 1.8 2 2 X
MHoromMepHasi JMHEHHAs perpeccus.
Tema 1.9 2 2 X
bubaunoreka Python Pandas.
Tema 1.10 2 2 X
Kpurepuu BeIOOpa Moziesiel M METOIbI 0TOOpa MPHU3HAKOB
Tema 1.11 2 2 X
bubnmoreka Python SciPy.
Tema 1.12 2 2 X
Jlorudeckue MeTO bl KIaccu(UKALINN.
Tema 1.13 2 2 X




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHMSI: o ° = E MeponpusTHii, 00ecnieYnBaOLIHE 10
KOJ(BI) HanmenoBanne pasjieJios, Tem; > 2 g E o g o 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
dhopmupyemoii(bIx) ¢hopma(b1) NPOMEKYTOUHON aTTeCTAIMHA g § 5 s g § % = § yCIIeBaeMOCTH;
. PN ) e S
KomneTeHuuu (i) n = = E 3 3 = g Ed (opMBI IPOMEKYTOYHOTO KOHTPOJIS
HH/IHKATOPOB g - = S & = = sg ycrneBaeMocTH
JIOCTHIKEHHUST é E‘ a é g lé- g 8 g
KOMIIETeHIHi i = = =
bubmuoreka Python Scikit-learn.
Tema 1.14 2 2 X
Jluneiinple aHcamMOIH.
Tema 1.15 2 2 X
bubmuoreka Python TensorFlow.
Tema 1.16 2 2 X
baiiecoBckasi Teopus KiiacCH(pHUKAIHH.
Tema 1.17 2 2 X
Knacrepuzanmst 1 yacTuyHoe o0yueHue.
Ox3ameH X X X X 32 9K3aMeH 10 OuieTaM
HUTOI'O 3a naATHIii ceMecTp 34 34 92
HNTOI'O 3a Bech epuon 34 34 92




3.3.  Kparkoe conepxkanue yueOHON AUCIUTIITUHBI
Ne LR DS M L Conep:xanue pasjeia (TeMbl)
TEMbl THCHUIIJIMHBI

Pazgen | | Kinaccmyeckue anropurMbl MAIIMHHOTO 00yYeHUsI

Tema 1.1 | bubamoreka Python NumPy. Kiaccsl, ctpykTypst 1 Mmetonbl oudmmotexu NUMPY. Ctparterus

€€ MPUMEHEHUS.

Tema 1.2 | Jlunelinsiit knaccudukatop u | Jlunensrit knaccudukatop, Mmogens MakKannoka-Ilurrca,
CTOXaCTHYECKUM I'paiueHT. 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 331a4M KilacCU(pHUKaLNH.
[MpuHIMI MakKCHMyMa TIPaBIOIOA00uSI.
BeposTHOCTHas: HHTEpIpETaI|s pETyIsIpU3alii, COBMECTHOE
[paBIoNog00Ke AaHHBIX U MozenH. [IpuHIMn MakcuMyMa
ANlOCTEPHUOPHON BEPOSITHOCTH.
I"ayccoBckuil M TAIUIaCOBCKUM PEryJIsipu3aTOphI.
Jloructruyeckas perpeccusi. [Ipunuun MaKCUMyMa
MpaBIonoa00us U morapudMudeckas QyHKIHS TOTepb. MeTon
CTOXACTHYECKOTO TPaHeHTa JJs JorapupMuiIeckoi pyHKIUHN
norepb.  MHOrokjgaccoBass  JIOTUCTHYECKass  perpeccus.
PerynspuzoBannas morucTtudeckas perpeccusi. KammOposka
IInarra.

Tema 1.3 | bubnuoreka Python OpenCV. | Knaccbl, crpyktypsl u Metoibl Oubimorekun OpenCV.
Crparterus e€ mpruMeHEHUs!.

Tema 1.4 | Heliponnsle ceTu: Buonorunueckuii HelipoH, Mmonens MakKannoka-ITutrca kak
rpaAMEeHTHbIE METO/BI JTMHEHHBIN kinaccupukaTop. OyHKIMN aKTHBALUH.
ONTHMH3ALINH. [Mpo6nema nomHOTHL. 3aa4a UCKIIoYaroero wid. [lonHora

JIBYXCIIOWHBIX CeTel B MPOCTpaHCTBE OyNeBBIX (HyHKINH.
AJNropuT™M 00paTHOTO PACIPOCTPAHEHHSI OLIHOOK.

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

[IpoGiiema B3pBIBa TpagMeHTa u 3BprcThKa gradient clipping.
Merton ciydallHbIX OTKIIOUCHHH HepoHoB (Dropout).
Wnrepnperanuu Dropout. O6paTasiit Dropout u L2-
peryspu3arus.

Oynaknuu aktuanmu ReLU u PReLU. IIpo6iema «mapanngay
CeTH.

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

[TonGop CTPYKTYpHI CETH: METOBI IOCTEIIEHHOTO YCIOKHEHUS
CEeTH, ONTHUMAIbHOE IPOPEKUBaHNE HEHPOHHBIX ceTei (optimal
brain damage).

Tema 1.5 | bubawmoreka Python Knaccer, ctpykrypsl u Mmetoasr Oubnmorex Matplotlib, Seaborn
Matplotlib, Seaborn & Plotly. | & Plotly. Ctparerus e€ npumenenusi.

Tema 1.6 | MeTpudecKkue METOIBI ['unoTe3pl KOMIAKTHOCTH U HENPEPHIBHOCTH.

KJIacCU(UKAIMU 1 PETPECCHHU.

O06001IEHHBIN METPUYECKUH Ki1accu(pUKaTop.

Merton onmxkaiinmx coceaeit KNN u ero 0606menus. [Togbop
yrcna k 1o KpUTepHro CKOIb3SIIEro 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
HMIMPUHOW OKHA. BEIOOp QyHKIMY Sapa ¥ LIUPUHBI OKHA
CTIIQ)KVIBAHMSL.

3amaua orceBa BbIOpocoB. PoOacTHas Hemapamerpuyeckas
perpeccus. Anroputm LOWESS.

Tema 1.7

bubaunoreka Python Sympy.

Knaccel, cTpykTypsl 1 MeTosl Oubdanoteku Sympy. CtpaTerus
€€ MPUMEHEHHSI.

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.

Perynspuzaunu s oréopa npusHakos: LASSO SVM, Elastic
Net SVM, SFM, RFM.

Mertoj1 pesieBaHTHBIX BeKTOpoB RVM

Tema 1.9

bubmuorexa Python Pandas.

Knaccer, cTpykTypsl 1 MeToas! OnbanoTexu Pandas. Ctparerus
€€ NPUMEHEHUS.

Tema 1.10

MHoromMepHas TUHEeHHAs
perpeccusl.

3agaua perpeccum, MHOrOMEpHast JIMHEHHas perpeccusi.
MeTo HauMEeHBIINX KBAJpPaTOB, ET0 BEPOSITHOCTHBIN CMBICI U
FEOMETPUYECKUNA CMBICIL.

CHHTYISIpHOE pa3lokKEeHHE.

[Ipo6ieMbl MyJIBTUKOJIITHHEAPHOCTH U TIEPE00yIeHUSI.
Perynspuzanms. ['peGHeBast 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.

Knaccel, cTpyKTypsl u MeToabl Oubnmuorekn SCiPy. Crparerus
€€ MPUMEHEHUS.

Tema 1.12

Kputepun Bei60pa Moaeneii u
METO/BI 0TOOpa MPU3HAKOB

Kputepuu xauectsa 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 SMITUPUYECKUX
OIIEHOK CKOJIB3SI11Ier0 KoHTpoJist. Kputepuit
HENPOTUBOPEUNBOCTH.

Pa3HOBUAHOCTH aHAMMTHYECKUX OLIEHOK. Perynspusanus.
Kpurepwnit Axanke (AIC). batiecoBckuii mHGOPMAITHOHHBIH
kpurtepuii (BIC). Onenka Bamnuka-UepBoHeHKCa.
CrnoxHOoCTb 331241 0TO0pa npu3HakoB. [lonHelii 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 Cinyvaiineiii mouck ¢ aganraruet (CITA).

Tema 1.13

bubmuoreka Python Scikit-
learn.

Knaccer, cTpykTypel u MeToawl Oubmmorexku Scikit-learn.
Crparterus e€ mpruMeHEHUs!.

Tema 1.14

Jlornueckue MeTOIbI
KITACCU(UKAITIH.

[ToHsiTHE TOrMYECKON 3aKOHOMEPHOCTH.

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

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

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

Pemaromee nepeBo. XKanHas HUCXOAIIAs CTPAaTErus
«pa3zaendi u BnacTByi». HegocraTku »agHOU CTpaTeruu u
crocoOb! ux ycrpanenus. [Ipobiema nepeoOydeHusl.

BriBo1 KpuTEpHUER BeTBIICHUS. Mepa HeUUCTOTHI (impurity)
pacnpeneneHus. DHTPOIUNHBINA KpUTEpHii, KpuTepuil [ xuHu.
Pexykiust pemaromux AepeBbeB: NpeaApeIyKIns 1
MOCTPEAYKITHSI.

JepeBbs perpeccum.

Heb6pesxubie penratorue aepesbs (oblivious decision tree).
Pemaromuii siec. Ciyuatinsiii iec (Random Forest).
Pemaromuit nens. brunapuzanys npu3HaKoB. AJITOPUTM
pa3OueHust 001acTH 3HAYEHUH IPU3HAKa Ha UH(QOPMaTHBHEIE
30HBI.

Pematomuii cniicok. JKajaHbI aNropuT™M CHHTE3a CIIMCKA.
IIpeoOpa3oBaHue pemaonIero 1epeBa B pearoiil COMCOK.

Tema 1.15

Bubnuoreka Python
TensorFlow.

Kiaccbl, cTpykTypbl M Meronbl OuOimorexu 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. O6o0marmas cnocoOHOCTh
OycTHHTa.

bazoBrie anroput™mel B OycTuare. Pemaromiye mHu.

CpaBHeHme OdrTHHTa M OyCTHHTA.

Anroputm  ComBoost. O0o0meHne Ha O0OJbIIOE YHUCIO

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 pa3iesneHus
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 3BprUCTHYECKHE METOBI YACTUIHOTO 00yUeHus: self-
training, co-training, co-learning.

TpaHCAYKTUBHBIN METOJT ONTOPHBIX BeKTOpoB TSVM.

Anroputm Expectation-Regularization Ha OCHOBE
MHOT'OKJIACCOBOM PperyIsIpU3UPOBAHHON JIOTUCTUYECKOU
pErpecCuH.

3.4.  Opranuzaius caMOCTOATEIbHOM PabOThl 00YUYAIOITUXCSI

CamocrosiTenbHast paboTa cTyleHTa — oOs3aTenbHas yacTb 00pa3oBaTeIbHOrO Mpolecca,
HarpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K MPO(GECCHOHATIBHOMY M JIMYHOCTHOMY CaM00Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIIET0 00pa30BaTEIBFHOTO MapIIpyTa U MPOPEeCCHOHATBHOMN 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 BBIOJIHSAETCS 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.

Breaynuropnas camoctosaTenbHas paboTa 00ydaromuxcs — IlaHupyeMas ydeOHasi, HayqHo-
UCCIieIoBaTebCKast, pakTHyeckas padoTa 00yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
0 3aJIaHUI0 M TIPH METOJNYECKOM PYKOBOJICTBE IPETOAaBaTEINs, HO 0€3 ero HelmocpeACTBEHHOTO
y4acTHsl, paCUCaHUEeM YUeOHBIX 3aHATUI HE PETJIAMEHTHUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKIIIOYaeT B ceOs:

- MOJITOTOBKY K JIEKIIUSIM, TPAKTHYECKUM 3aHATHUSM, SK3aMEHY;

- W3yYEeHUE TEOPETHUYECKOTO W TPAKTHYECKOTO MaTephaiia MO PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- nabopaToOpHBIM paboTam;

- MOJIrOTOBKA K IIPOMEKYTOUHOM aTTeCTallu B TEUCHHE CEMECTPA.

CamocrosarenbHas pabora OO0y4aroIIUXcs C y4acTHEM MpernoaBareNs IpelycMaTpUBacT
IPOBEIEHUEM KOHCYJIbTALUH NTEPE]] IK3aMEHOM.




9

3.5. TlpumeHeHue AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIILHBIX
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).
Yposnu Hrorosoe Onenka B _ IMoka3zaTenu ypoBHs C(hOPMUPOBAHHOCTH
c(opMHPOBAHHOCTH KOJIHYECTBO NATHOAILHO =
. npopeccuoHAIbHOM(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme »
. KOMIeTeHInu(-i)
B 100-6anabHOM 10 pe3yJbTaTaM K2
cucreme TeKyLleil 1 " II-HK-IZ 1
10 pe3yJabTaTam MPOMEKYTOUHOM I/III-HK-Z.Z
TeKyulei u aTTrecTaluu WJI-TIK-2.3
NMPOMeKYTOUHOMH WJI-TIK-2.4
aTTeCTAUU
BBICOKHH 85-100 OTIINYHO O6yyarommuiics:
—  HCYEPIBIBAIOIIE U JIOTHYECKH CTPOHHO M3JaraeT yueOHbI MaTepHall, yMEeT CBA3bIBATh TEOPHIO C
MPAKTUKOW TPOSKTUPOBAHUSI 023 JAHHBIX, CIIPABIISCTCS C PEIICHUEM 3a/1a4 TPO(EeCCHOHATBHOM
HATPaBICHHOCTH BRICOKOTO YPOBHSI CIIOXKHOCTH, IIPABIJILHO OOOCHOBBIBACT MPHHSATHIC PEIICHUS;
—  apryMEHTHPOBAHHO BBHIOMpAET HauOoJIee MOAXOIAIYIO CTPYKTYPY NaHHBIX U OHMOIMOTEKY UX
00paboTKH /I TOCTPOSHHSI MOJIEH MAIMHHOTO 00yYeHUS;
—  apryMEHTHUPOBaHHO BHIOMPAET HEOOXOJUMBIC ANTOPUTMbI MAIIHHHOTO 00YYEHHS TS IPUMEHEHHS B
HCCIIeyeMoit 001acTu;
- pa3p363TbIBaeT aICKBAaTHBIC MOJCIIN MallUHHOI'O OGy‘IeHI/IH U1 peHICHM NOCTABJICHHBIX 3a/1a4;
—  Ka4eCTBEHHO peallu3yeT MOJeNH MaMHHOTo 00yueHus B I1O is penieHus! MOCTABICHHOMN 3a1a4H;
—  cBOOOJHO OpUEHTHPYETCS B y4eOHOU 1 MPOo(dheCcCUOHANBHOM JUTepaType;
Ia&T pa3BEPHYTHIE, HCUEPIBIBAOIINE, TIPOPECCHOHAILHO IPAMOTHBIE OTBETHI Ha BOIPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIbHBIE.
MOBBIIIIEHHBIA 70-84 XOPOIIIO OO0yuaromuiics:

JOCTaTOYHO MOIPOOHO, TPAMOTHO | IO CYIIECTBY H3JIaracT U3y4eHHBIH MaTephall, IPUBOIHUT U
PacKphIBaeT B TE3UCHON (OpME OCHOBHBIEC TOHATHS;

BEIOMpaET HanOoIIee MOIXOIAIIYIO CTPYKTYPY JAHHBIX U OMOIHOTEKY X 00paOOTKH IJIsl TIOCTPOCHUS
MOJIEIM MAIIMHHOTO 00yUYeHHUs;

B])I6I/IpaeT HeO6XOJII/IM])IC aJ'IFOpI/ITMI)I MAIIIUHHOI'O 06yquI/IH JJIA l_IpI/IMeHeHI/IH B HCCHeHyeMOﬁ
obiacTu;

pa3pa6aTbIBaeT MOJCIIN MAaIIMHHOI'O o6yquI/m JUIA peIICHM MOCTABJICHHBIX 3a/1a4;
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peanu3yeT Moenu MammHHOro o0ydenus B [10 i pemeHns NoCTaBIeHHON 3a1a4y;
JIOITYCKAeT SAMHUYHBIC HerpyOble OINOKHY;
JOCTaTOYHO XOPOIIIO OPUCHTHPYETCS B YIeOHOH U IpoheCCHOHANBHON TUTEepaType;

OTBET OTpPaKaeT 3HAHUE TEOPETUUSCKOTO U MPAKTUIESCKOTO MaTepraia, He IOIyCKas CyIIeCTBEHHBIX
HETOYHOCTEMN.

0a30BbIi 55-64 YAOBIETBOPUTEIHHO OOyyatomuiics:

JIEeMOHCTPUPYET TEOPETHIECKUE 3HAHUSI OCHOBHOTO y4eOHOT0 MaTepHaia JUCIUILIHHEI B 00BEME,
HeoOXoIuMOoM I ganbHekmero ocsoeuus OIIOIT;

BBIOHMpAET JOMYCTUMBIC CTPYKTYPY TaHHBIX U OMOJIMOTEKY MX 00paOOTKH ISl TIOCTPOCHUS MOJISIN
MalIHHHOTO 00yYeHUS;

BBIOMpAET JOMYCTUMBIC aJITOPUTMBI MAITHHHOTO 00YYEHHS 15 IPUMEHEHUS B UCCIIeyeMoli 00IacTy;
pa3pabaTeIBacT MOJEIN MAIIMHHOTO O0YUYECHUS IS peIIeHIsI HEKOTOPHIX 3a/1a4;

peanu3yeT Moenu MamuHHOro o0y4enus B [10 i pemieHus NOCTaBICHHON 3a/1a4y;
IEeMOHCTPUpPYET (pparMeHTapHbIC 3HAHUS OCHOBHOH yueOHO! INTEPaTypHl 110 TUCIUTLINHE;

OTBET OTpaKaeT 3HaHUA Ha 0A30BOM YPOBHE TEOPETUIECKOTO M MPAKTHIECKOTO MaTepraia B 00bEMe,
HeoOXO0AMMOM JUTsl JasibHelmei yu€0rl U npeacrodieil paboTel o npoduiro o0ydyeHusl.

HU3KHIH 0-54 HEYJIOBJIECTBOPUTENBHO | OOydaromuiicst:

JEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS TEOPETUIECKOTO U MPAKTUUECKOr0 MaTepHal, JOIMyCKaeT
rpyOBbIe OIMMOKK IPH €r0 M3JI0KCHHUH Ha 3aHATHAX U B XOJIC TPOMEKYTOYHOM aTTECTAIIVH;
HCIBITHIBAET CEPhE3HBIE 3aTPYAHEHNS B IPUMEHCHHN TEOPETHIESCKUX TIOIOKECHHUN TP PEIIEHUH
NPaKTHYECKHX 3a/1a4 MPo(HECCHOHATBHON HAMIPABICHHOCTH CTAHAaPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaICCT HCOGXOZ[I/IMI)IMI/I JJI1 3TOTrO HAaBBIKaAMHU U HpI/IéMaMI/I;

BBINOTHSET 3aJaHus TOJBKO 110 00pasily M IO PYKOBOACTBOM IIPEMOIaBaTENS;

OTBET OTPaXKaeT OTCYTCTBUE 3HAHHI Ha Oa30BOM YPOBHE TEOPETUICCKOTO U MPAKTUIESCKOTO MaTepuaa
B 00bEMe, He0OXOIMMOM JUTS JaJibHEHIIeH yuEOhl.

S. OIIEHOYHBIE CPEJACTBA JJI51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

ITpu npoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON paboThl 00yYarOIUXCsl, TEKYIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluy 1o yueOHOM AUCIUIITUHE
(Knaccuueckue alropuTMbl MAITHHHOTO OOYYEHUS) MPOBEPSIETCS YPOBEHb CHOPMUPOBAHHOCTH Y OOYUAIONIMXCS KOMITCTCHIMI U 3arIaHUPOBAHHBIX
pe3yabTaTOB 00y4EHUs MO AUCHUILINHE, YKa3aHHbBIX B pas/elie 2 HacTOSIIEH MporpaMMBbl.
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5.1. ®opMbl TEKYHIET0 KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 331aHUN:
Ne PopmeI Tekyero IIpuMepsbI TUIIOBBIX 3aJaHUI Popwmpyemas
KOHTPOJIsI KOMIIETeHIIHSA
1 JlaGopaTopHsie 1.1. PaGoTa ¢ MHOTOMEPHBIMH MaCCHBaMH. IIK-2:
paboThI 1.2. Peanu3anusi TMHEHHOTO KIacCupHUKATOPA. WJI-TIK-2.1
2.1. PabGoTa ¢ n300pakeHUsIMH. WJT-TIK-2.2
2.2. Peanu3zanust MeTo1a OIMKAMIITUX COCEIEH. HJI-1IK-2.3
3.1. TTocrpoiika rpadukos ¢ nmomoursro Matplotlib. V-TIK-2.4
3.2. Peanu3zanus MeTo/1a peleBaHTHBIX BEKTOPOB.
4.1. PaboTa ¢ CHMBOJIHHBIMHU BBIUHCICHUSIMH.
4.2. Peanuzanuys METOa HAUMEHBIINX KBAIPAaTOB.
5.1. O6paboTKa CTOJOIOBBIX TaHHBIX.
5.2. Peanu3anus MeTo1a BETBCH U IpaHUII.
6.1. [Ipubmmkénnoe naxoxaeHue OY.
6.2. IlocTpoeHHe perraroIiero aepena.
7.1. Ucnons3oBanue oudmnorexu Scikit-learn.
7.2. Peanuzanus anroputma AdaBoost.
8.1. Ucnonp3oBanue 6ubmmorexku TensorFlow.
8.2. Peanmmzanus anroput™a K-cpeaHux.
2 [Mocemenue Nel. Ydacrtue B myOIMYHBIX TPOPOPUESHTAITMOHHBIX MEPOTPUATHSIX, IPOBOIUMBIX Ha TEPPUTOPHH
HPO(bOPHeHTi‘HHOHHHX PT'Y um. A.H. Koceiruna.
MEpPOTIPHUITUI
Ne2. Yyacrue B myOnUUHBIX TPOGOPHUEHTAIIMOHHBIX MEPOTIPHUSTHUSIX, IPOBOJAUMBIX BHE TEPPUTOPUHU
PT'Y um. A.H. Koceiruna.
3 YyacTtue
(HOCTIKEHHS) B VYyacTie Win Npru30Boe MECTO B XaKaTOHE WIIM HHOM COPEBHOBaHUM ¢ OQUIHAIbHBIM yyacTuem PI'Y
NpodecCHOHATBHBIX uM. A.H. Koceirnna
KOHKYpCcax
4 Hayunas w/unu VYuacTre B HaydHOU KOH(EPEHIMY MK HHOM HayYHOM MEPOIIPHUATHH B KAYECTBE MPECTABUTEIIS

MpaKkTH4YecKas padora

PI'Y mm. A .H. Koceirnua
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
KpuTtepun oneHuBaHus ¥ MPaBUJIa HAYUCJIeHUus 0a1710B 32 KPM
Tﬂf;j(OHTI:)OJ:)BI(:O' Haumenopanue |KOHTPOJIBbHbIE Haunciaenune l::i:f
oo | KM o e s
aJIJIOB
0aJlJI0B aTTecTaluu
[Tpuka3 nnm PaciopspxkeHne 0 BKIIOYCHUH MEPOTIPUATHH B yUE€OHBIH Mporiece, HaJlndre
VaacTre B OTMETKH O TOCEIIEHNH MeponpusaTH. [lonTBepKAeHNE OT TUPEKTOpa HHCTUTYTA O
MyGHHEX COOTBETCTBHH MEPOTIPHUATHS TPOPIITIO TIOZITOTOBKH. §
MEPOTPUATHAX, Bann 3a"KPM ONpEJIENACTCS KaK OTHOMICHHE KOMHYECTBA NOCEIEHHbIX MEPONPHATHH K
HPOBOIMBIX Ha Her poBenEHHBIM. MeporpuaTHe 3aCIUTHIBACTCS KaK MOCEIMIEHHOE TIPH YCIOBUHM aKTUBHON Her 1-5
Teppuropun PTY . paboThI 00yJarOIIerocst Ha MEPOIIPHUATHI: 03BYIHBaHUE BOIPOCOB, YUacTHE B
AH. Kochiria JIUCKYCCHSIX, IPOSIBIICHUU TIPU3HAKOB C(boPMHpOBaHHocm COOTBETCTBYIOIIUX
KOMITETCHIMH U T.IL
Tocemenne KPM moxeT ObITh YYTEHO [0 BCEM AMUCIHIIINHAM, ucnoib3yonmmM BPC.
Hpoq;f 3;1 ::;32?;; R [puka3 nim PaciopspxeHne 00 y9acTHH B MEPOTIPUATHHN, HATHINE TOATBEPIKICHUS
VaacTie B MTOCEIECHUA MepoTIpUsITHs. [loATBEpKIEHUE OT AUPEKTOPa MHCTUTYTA O COOTBETCTBUH
I — MEPOIPUATHS TPOPHITIO TOATOTOBKH. )
MEpOTIpHATHAX, bann 3a KPM ompenensieTcst Kak OTHOIIIEHUE KOJIMYECTBA TIOCEIIEHHBIX MEPONPUATHI If
HPOBOTUMBIX BHe Her MPOBEACHHBIM. MepoIpusiTHe 3aCUUTHIBACTCS KaK MIOCEIEHHOE TIPH YCIOBUH aKTUBHOI Her 1-4
Teppiropii PIY . paboTel 00ydaronerocst Ha MEpPOIPUATHH: 03BYIMBAaHHE BOIIPOCOB, yJacTHE B
AH. Kochiriia JIUCKYCCHSIX, IPOSIBIICHUU TTPU3HAKOB c@o?MHpOBaHHocm COOTBETCTBYIOIIUX
KOMIICTEHITHH ! T.II.
KPM mokeT OBITh YYTEHO IO BCEM JUCIHMILIMHAM, HCTOb3yommM bPC.
[Mpuka3 nim Pacnopsbkenue 00 opraHu3aluy W/Uial y4acTHH B MEPONIPHUATHH. JJOKyMEHTBI, ONTBEPKAAIOIINE
yuyacTue U pe3yabrarsl yuacTus. COOTBETCTBHE COJCPIKAHMSI IUCIUIUTUHBI U MEPOTIPHUSTHS ONIPEACIISET
VyacTHe Wi peai3yoNHii IMCIUIUIMHY MTPero/iaBarelib. babl 32 MEpOnpUsITHS ONPENEIISIOTCS pea3yIOIUM AUCIUIUINHY
N [PH30BOE MECTO B M rtocer Garm MperoaBaTeieM Ha OCHOBAHHH MPE0CTABICHHEIX ,I[?Kglll/[(ejHTOB. ;
XAKATOHE MITH MHOM YYTEHO TOJBKO B OHOM MUCHHILUIMHE, HCTIONB3YIOMEH (10 BBRIOOPY CTYZEHTA).
Hp%i;gg?yﬁe:;?]{ilx COPEBHOBAHUH C Her OO0yuatoruiics mposBUIT PO eCCHOHANBHBIH MOAXO0/] K BBIITOJIHEHHIO KOHKYPCHOTO
KOHKYpCaX oumaIbHBIM 3aJ[aHusl, 3aHSJI IPU30BOE MECTO MIIM €r0 KOHKYPCHAst paboTa BBIMIOIIHEHA Ha BBICOKOM 1-2
yuactueMm PT'Y um. poheCCHOHAIFHOM YPOBHE 03 IPYObIX OMIHOOK.
A.H. Kocbiruna O6y4aromuiics y9acTBOBaJ B KOHKYPCE, BBIIOIHII KOHKYPCHOE 33IaHUE MOJHOCTBIO U B Hla 0-1

cpok. OnHako ero paboTa COMEep KUT ONMTUOKH, ITOMAPKH MU HE COOTBETCTBYET TEMAaTHKE
IUACILIUATIIINHEL.




14

Kpurepun onennBanns ¥ npaBuia HaducJenus 0anxnos 3a KPM

Bbana
Tun KOHTPOJIBbHO-
peﬁTng)Boro Hauvenopaumne |KOHTPOJIbHBIE 6Hatmcnelme i
CPOKH U AJ1J10B IOCJIe
HaMNa30H
MeponpusITHSI KPM IIpaBuia nauncjienus 6aJ1j10B A
IIKAJ1a 3PO3UHU 3aBepIIeHus] | GayuioB
0aJ1JI0B arTecTauuu
Cepru¢ukar uinn NHbIE JOKYMEHT, TOITBEP K IAIOIINE YIaCTHE U Pe3yIbTaThl y9acTHs B HAyYHBIX KOH()EPEHIMAX HITH
WHBIX HAy9IHBIX MepOnpuATHsIX. COOTBETCTBHE COACPIKAHUS TUCIUTUIMHBI U TPOIIEIIET0 00yUeHHS ONpeaesieT
VuyacTue B HayqHOH peaNM3YONINH TUCIUIUINHY PeroAaBaTelb. baibl 32 MEpOIPUATHS OTIPECISIIOTCS PEATH3YIOMINM IUCIUILINHY
KOH(EPEHIHH WK NpenojaBareieM Ha OCHOBAaHUU MPEJOCTaBIEHHBIX TOKYMEHTOB.
MHOM HAYYHOM KPM MoeT ObITh YYTEHO TOJIBKO B OIHOM TUCHUILIMHE, ucnioib3ytoleii BPC (1o BeIOOpY cTyneHTa).
Hay4unas w/mmm .
Y MEpPOTPHUSITHH B Her OO0yyaromuiics MpeacTaBIi aKTyaJbHYIO H OPUTHHAIBHYIO PaboTy, COOTBETCTBYIOIIYIO
mpakTHIeckas padoTa
KauecTBe TEeMaTUKe TUCHHUIUIHHEL PaboTa oTMedeHa MpHU30BBIM MECTOM, HHBIM 3HAKOM OTIHYHUS 3-4
npeacrasurens PI'Y WM TIpeJicTaBisieT coboi uHTepec B pamkax U T-HanpaBieHus. 1
a
nM. A.H. Kocbirnna OGyuaromuiics npeacTaBuin GopMaIbHyto paboTy, He UMEIONIEH MPH3HAKH HAyIHON
pabotel. PaboTa comepKuT OMMOKY, MPU3HAKA IUIAaTHaTa WK HE COOTBETCTBYET HAyYHOU 0-2
TEeMaTuKe 1Mo (popMaIbHBIM IPHU3HAKAM.
He no3nnee yem| PaboTa BEIMONTHEHA TOTHOCTHIO. HeT 0mmMOO0K B JIOTHYECKHUX paCCYKICHUAX. BO3MOXKHO 6-7
4epes 4 Heflenn | HAIMYUE OHOM HETOYHOCTH HITH ONUCKHM, HE ABJIAIOMHUECS CICICTBUEM HE3HAHMS WIH
nocJe Bbigaun | HEMOHUMaHHs yuyeOHoro Marepuana. OOydaromuiics mokasai MoNHEINA 00beM 3HaHMH,
TaGoparopHas sanannst. [pu YMEHUI1 B 0CBOCHUH, IPOHIEHHBIX TEM W IPUMCHEHHE UX HA IPAKTHKE.
pa6ora 1 HapyIICHAN PaboTa BEITIONIHEHA TOTHOCTHIO, HO TPUMEHEH Hed(D(HEKTUBHBIN METO PEIICHHUS. Ha 4.5
CpoKa cradu OTIyIIIEHA OJTHA OINMOKA MM JIBa-TPH HEJ0UETA.
P ot
MeHee ueM Ha 1 Jomnymiens! 6osee ogHON omMMOKU WK 60siee IBYX-TPeX HeJJOUETOB. 2-3
Hegenmo Gayt Jonyuiens! rpy6sie omm6ku. PaboTta BEINOIHEHA HE OJIHOCTHIO 0-1
Brimonzenne yueOHbIX CHMKaCTCs Ha
3aJaHUI 30%, Oonee yem
ma 1 Hegemo — Pabota BeImONTHEHA TOTHOCTHIO. HeT OmmMOO0K B JIOTHYECKHUX pacCyKICHUAX. BO3MOXKHO 6-7
Ha 50% HaJIMYHE OJHOIM HETOYHOCTH FITH OIICKH, HE SBISIOIINACCS CICICTBIEM HE3HAHUS M
o HETIOHNMaHUs y4eOHOro MaTepuana. O0yJaromuiics moKa3a MOJTHbEIH 00beM 3HAHUIA,
P SHHI B OCBOCHHH, IPOWIEHHBIX TEM U MPHMEHEHNE UX Ha MPAKTHKE.
JlaboparopHas BBIMOJTHCHHE N
paGora 8 Beex paGoT B PaboTa BEIIOIHEHA TOTHOCTHIO, HO TPUMEHEH Hed(D(HEKTUBHBIN METOM PEIICHHS. Ha 4.5
CpOK Jonymena ogHa onrOKa WU IBa-TPH HEJAO0UYETA.
nobasnsercs 1 JomnyuieHsl 6osee 0jHOM OIUOKH UK 00Jiee JBYyX-TPeX HEI0UETOB. 2-3
Oamt Jomyiensl rpyobie omnOku. Pabota BEITIOTHEHA HE TIOTHOCTHIO 0-1
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Kpurepun onennBanns ¥ npaBuia HaducJenus 0anxnos 3a KPM
Bbana
et | Himnoname Konporme g |
MepoTpHSITHS KPM R T IIpaBuia nauncjienus 6aJ1j10B IO T Hg:;;‘z‘;“
0aJ1J10B aTTecTanyuu
Hroro] 0-70

5.3. IIpomexyTouHas arrecTanus:

®opMa NPOMeKyTOIHOI
aTTecTAlMHA

TunoBbie KOHTPOJBbHBIC 3a1aHUA U HHBIC MAaTCPHAJIbI
AJISI TIPOBEACHUS HpOMeH(yTO‘lHOﬁ arreCralmum:

OK3aMeH:
B YCTHOH (popme 1o Omieram

Buner 1

1. buonorndeckuii HeipoH, moenp MakKammnoka-Ilurrca.
2. Kimaccrl, CTpyKTYphI B MeTOIBI OnbnoTeku TensorFlow.
3. IlocTaHoBKa 3a/1a41 KJIACTEPH3AIINH.

5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTeCTallMN YYEOHON AUCIMIUINHBI:

PesynpTaT mpoMexXyTOUHOM aTTecTalluud ONpPENENseTcs KaK COOTBETCTBHE CYMMbl HAOpaHHBIX PEUTHMHIOBBIX OayIoB 3a KOHTPOJIBHO-
PEUTHHIOBBIE MEPOIPUATUS TEKYyIEH aTTecTallil U KOHTPOJbHO-PEUTHHIOBBIX 0A/UIOB, HAOpaHHBIX 3a MPOMEXYTOUHYIO arTectanuio. OneHka Mo
JUCLUILIMHBI BHICTABIISIETCA B COOTBETCTBUU ¢ CHCTEMOM OLIEHMBAHUS PE3yIbTATOB TEKYIIETO0 KOHTPOJISI U MPOMEKYTOYHON aTTeCTalliH, ONMCAaHHOW B
JAHHOM JIOKyMEHTE, a TaKXe B COOTBETCTBUM ¢ METOAMKOW HCIOIb30BaHUs OallIbHO-PEUTUHIOBOW CHUCTEMBbl MpPU pean3alliid OCHOBHBIX
npodeccuoHanbHbIX 00pa30BaTeIbHBIX IPOrpaMM BhIciIero oopasoBanust MHCTUTYTa HH(OPMALIMOHHBIX TEXHOJIOTUHN U U(POBOH TpaHChHOpPMALIUH.

dopMa IPOMeKYTOYHOM

IIkana oneHNBaAHUA

B YCTHOM (popme mo Omieram

—  JI€MOHCTPHpPYET 3HAHUS, OTIUYAIONINECS TITyOMHOMN U COJIEP>KATENbHOCTBIO, Ja&T TIOJTHBIN
MCUEPIIBIBAIOLINN OTBET, KAK Ha OCHOBHBIE BONIPOCHI OMiIeTa, TaK M Ha JOMOJHUTEILHBIE;

—  JIOTMYHO U JI0Ka3aTelIbHO PACKPBIBAET MPOOJIeMy, IPEATIOKECHHYIO B OMJIeTe;

—  cBOOOZHO BBITIOJNHSET IPAKTUUECKUE 3aJaHHS IOBBIILIEHHON CIIOKHOCTH, TIPELyCMOTPEHHBIC
MPOrpaMMOi, IEMOHCTPUPYET CUCTEMHYIO pabOTy ¢ OCHOBHOW M IOTIOJTHHUTEIHHOMN JTUTEPATyPOH.
OTBeT HE CONEPKUT (PaKTHUECKUX OMMOOK U XapaKTepHu3yeTcs IITyOHHOH, TOJIHOTOM,

aTTecTaluu
Kputepun onennBaHus
HanMeHoBaHHE OIIEHOYHOI'O IlostyueHHbIe
cpeacTBa peiTHHTOBBIE HAJLIIBI
OK3aMeH: OO0yyarommuiics: 21-30
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepumn onneHuBaHus

IIIxana oneHUBaAHUA

ITosy4yenHbie
peiiTHHrOBBIE HAJLIIBI

YBEPEHHOCTHIO CYXKICHHH, MILTIOCTPUPYETCS MPUMEPaMH, B TOM YHCIIE H3 COOCTBEHHOM
MPAKTHUKU.

OO0yyaromuiics: 11-20
—  TOKa3bIBaeT JOCTATOYHOE 3HAHWE YUeOHOro MaTepHaia, HO IOIyCKaeT HeCyIeCTBEHHbIE

(hakTHYEeCKIe OMNOKHU, KOTOPBIE CIOCOOEH MCTIPaBUTh CAaMOCTOSTENIFHO, OJTarogapsi HaBOJAIIEMY

BOIPOCY;

—  HEJOCTAaTOYHO PacKphiTa MpodiieMa Mo 0JJHOMY U3 BOIPOCOB OWIeTa;

—  HEJOCTAaTOYHO JIOTHYHO TOCTPOCHO U3JI0KEHHE BOMPOCa;

—  YCIENIHO BBITIONHACT MPEAYCMOTPEHHBIC B IPOrpaMMe MPAKTUUECKUE 3aJaHus CpeTHEH

CJIO’KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM JINTEPaTypoH,

- ACMOHCTPUPYCT, B LICJIOM, CUCTEMHBIN moAaxod K pCIICHUIO IMPaKTUYCCKUX 3aaa4, K

CaMOCTOSITETFHOMY TTOTIOJTHEHNIO ¥ OOHOBIICHHUIO 3HAHW B XOI¢ NAIbHEHIel yueOHOo# paboTh! 1
npo¢eCCHOHANTEHON ICATEITLHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, COJiepKaHue OmieTa, UMEIOTCSI HETOYHOCTH IIPH OTBETE HA

JONOJHUTCIIbHBIC BOIIPOCHI.

OO0yyarommuiics: 6-10

—  TIOKa3bIBaeT 3HaHWS (parMEeHTAPHOTO XapakTepa, KOTOPhIe OTIMYAIOTCS TIOBEPXHOCTHOCTHIO
Y MaJIOM COZlepKaTelnbHOCTBIO, IOMTyCcKaeT (pakTnieckue rpyOblie OMMOKy;

—  He MOXKeT 000CHOBATh 3aKOHOMEPHOCTHU M MPUHIIMIIBL, OOBSICHUTD (akThl, HAPYyILIEHA JIOTUKA
M3JI0KEHUS], OTCYTCTBYET OCMBICJICHHOCTb IIPEJICTABISIEMOT0 MaTepHaa, MpeCTaBIeHUs O
MEXITPEIMETHBIX CBSI3SX CIA0bIE;

—  CIpaBIsIeTCA C BBIMTOJHEHUEM MPAKTHUECKUX 3aJJaHUH, TPETyCMOTPEHHBIX MMPOTrPaMMOi,
3HAKOM C OCHOBHOM JINTEPATypPOH, PEKOMEHAOBaHHOW ITPOrpaMMOH, TOIYCKaeT MOTPEIIHOCTH U
OIMOKH TIPU TEOPETUIECKUX OTBETAX U B XOJIE MPAKTHIECKOI pabOTHI.

Conepxanue Ouiera packpbITo cliabo, UMEIOTCS HETOYHOCTH TIPU OTBETE Ha OCHOBHBIC
JOTIOJTHUTENbHBIE BOIIPOCHI OMIIETa, OTBET HOCUT PENPOAYKTUBHBIN XapakTep. HeyBepeHHo, ¢
OOJBIIMMU 3aTPYAHEHUSMH pEIIaeT MPAKTUYECKHUE 3a/Ia4H WA HE CTIPABIISIETCS C HUIMU
CaMOCTOSITEIbHO.
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DopMa IPOMEKYTOUHOM

IIIxana oneHUBaAHUA

aTTecTanuu
Kpurepumn onneHuBaHus
HaunMmeHoBaHHe OIIEHOYHOI'O IlostyueHHbIe
cpeacrBa PEeHTHHIOBBIE 0AJIIbI
OO0yuarommuiicsi, 0OHAPY>KUBAET CYIIECTBEHHBIE MTPOOEITHI B 3HAHHUSIX OCHOBHOTO y4eOHOTO 0-5

MaTepuana, J0MycKaeT MPUHITUIHAILHBIC OITUOKY B BBITIOTHCHUU TIPSy CMOTPEHHBIX
MPOTrpaMMOM MPaAKTUYECKUX 3aJaHUi.

Ha 6071p11y10 9acTh TOTIOTHATENBHBIX BOTIPOCOB TI0 COJIEPYKAHUIO dK3aMeHa 3aTpyJHIETCS JaTh
OTBET WJIH 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
Texymmii KOHTPOJIb:
- JJabopaTopHbIie paboThI 0-55 6amnos 3a4TEHO/HE 3a4TEHO
- ocenieHue MpopopHEeHTALUOHHBIX 0-9 6amnoB 3aYTEeHO/HE 3aU4TECHO
MEpONPUATHH
- ydacTue (JOCTHKEeHHS) B 0-3 camna 3a4TEHO/HE 3a4TEHO
podhecCHOHANBHBIX KOHKYPCax
- HAy4Hasl W/WIH MIpakTH4eckas padboTa 0-3 Gamna 3a4TEHO/HE 3aUTCHO
IIpomeskyToUuHas aTTECTAIUS:
- YCTHBIN 3K3aMeH 1o Onieram | 0-30 6ammoB |
HToro 3a 1uCHUIJINHY !
- DK3aMeH 0-100 OTIMYHO
XOPOIIO
YJIOBJICTBOPUTEIHLHO
HEYJIOBJIETBOPUTEIHHO

[Mony4yeHHBIH COBOKYITHBIN Pe3ynbTaT KOHBEPTHPYETCS B MATHOAUILHYIO CHCTEMY OIICHOK B COOTBETCTBUH C
TaOJIULIEH:

100-0anabHass cucTemMa [IsaTudanabHas cucrteMa (OEeHKA M0 U CHUILINHE)
IK3aMeH
85 — 100 6amoB OTJIIMYHO
70 — 84 6amnoB XOPOIIO
55 — 69 6amnoB YIOBJIETBOPUTEIHHO
0 — 54 6anmoB HEYIOBIETBOPUTEIHLHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanust mnporpamMmbl TNpeaycMaTpuUBaeT HCIOJIb30BaHHME B Ipolecce OO0ydeHus
CJIEAYIOUINX 00pa30BaTeIbHBIX TEXHOIOTHIA:

- MPOBE/IEHNE UHTEPAKTUBHBIX JICKIIHIA;

- IPYMIOBBIX TUCKYCCHIL;

- MOUCK 1 00paboTKa HH(MOPMAITUHU C UCTIOJIb30BAaHUEM ceTH IHTepHET;

- JMCTAaHIIMOHHBIE 00pa30oBaTeIbHbIE TEXHOJIOTUH,;

- WCTIOJIh30BaHUE HA JIEKIIMOHHBIX 3aHATHSAX BUICOMATEPHAJIOB M HATIISAHBIX TIOCOOHIA,

- oOydeHue B COTpyJHUYECTBE (KOMaH/IHas, TpyMIoBas paboTa).

7. INPAKTUYECKAS IOAT'OTOBKA

[IpakTyeckas MOArOTOBKA B paMKax y4eOHOH JUCHMUIUIMHBI pEean3yeTcs MpHU MPOBEACHUN
71a00paTOPHBIX 3aHSITHM.
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8. OPT'AHU3ALIIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOy4yeHWUM NHI] C OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHUJIOB
UCIIONIE3YIOTCSL TIOJIXO/BI, CIIOCOOCTBYIOIIHME CO3JaHHMI0 Oe30aphepHOil 00pa3oBaTEILHON CpEIbl:
TexHoJIOTHH TudepeHInan 1 WHAUBUAYAJILHOTO OOydYCHHUS, PUMEHEHHUE COOTBETCTBYIOLIUX
METOJMK 10 pabdoTe ¢ WHBAIHIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBE/ICHHUE JOTOJHUTEIBHBIX WHIWBHAYATbHBIX KOHCYJbTAIUHA MO HM3y4aeMbIM TEOPETHYCCKUM
BOIIPOCAM U MPAKTUUECKUM 3aHATHUSIM, OKa3aHUE MOMOIIM MPU MOATOTOBKE K MPOMEKYTOUHOU
aTTeCTaLMU.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCIHUIUITMHBI MOXET OBITh alanTUpOBaHA s
obecrieueHust 00pa3oBaTEIBLHOTO MPOIECca JUIAM ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS, B
TOM YHCJIC JUIsl TUCTAaHIIMOHHOTO O0YUYEHUSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIbHBIC MaTepuaabl IMPEACTABISIIOTCS B (opmax,
JOCTYIHBIX JIJISL M3yYCHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH MTOTPEOHOCTAMHU C YIETOM
HO30JIOTUYECKUX Py HHBAJIUIOB!

JIisi MOATOTOBKM K OTBETY Ha MPAKTHUYECKOM 3aHSTHHU, CTYJIEHTAaM C OrpPaHUYCHHBIMU
BO3MOXXHOCTSIMHU 3[IOPOBBSI CpeIHEE BpPEeMsl YBEIUUHBACTCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYyIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEICHUS TEKYIIEH U TPOMEKYTOUHOM aTTECTAIIMK YCTAaHABIMBACTCS C yUETOM MHANBUY TbHBIX
ncuXo(U3NUecKux 0coOeHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TeCTUPOBAHUS U T.I1.).

[IpoMexyTouHas aTTecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TAroB B
dbopme pyOeKHOTO KOHTPOJS MO 3aBEPIICHUIO H3YYCHHS OTICNbHBIX TEM IUCHUILIUHBL. [lpu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISIETCS JOMOJHUTEIbHOE BpeMs Ui MOJArOTOBKM OTBETa Ha
3a4ETE WM DK3aMEHE.

Jlnst ocyliecTBIE€HUsS TPOLENyp TEKYLIEro KOHTPOJISI YCHEBAEMOCTH M IMPOMEXKYTOUYHOU
aTTeCTalMi OOYyYalOlIUXCs CO3JAI0TCsA, TPH HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPEACTB,
aZlanTUPOBAHHBIE JIJIS1 JTUL[ C OIPAHUYEHHBIMU BO3MOKHOCTSIMH 3JJ0POBbsI 1 TTO3BOJISIIOIINE OLIEHUTh
JIOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
o0y4eHHs W YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa3oBaTENbHOM
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOC obOecrieyeHne JUCHUIINIMHBI ITPU 06y‘-IeHI/II/I C HCIIOJB30BaHHUEM
TPAAUITUOHHBIX TEXHOJIOTUH O6y‘-ICHI/I}I.

HaumeHoBaHue y4yeOHBIX ayAUTOPHH,
JabopaTopuii, MacTepCcKHX, ON0INOTEK,
CIOPT32710B, IOMeIIeHU ISl XPAHEHHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHUS Y4eOHOT 0
000py10BaHus U T.II.

119071, r. MockBa, Masas Kaay:xkckas yauna, 1om 1, crpoenne 2
ayJIMTOPHUHU JUIA IIPOBEIECHUS 3aHATUI KOMIUIEKT y4eOHO! MebeH,

OcHaEéHHOCTh y4eOHBIX AyANTOPHH, 1a0opaTopuii,
MacCTepPCKUX, 0M0JIMO0TEeK, CHOPTUBHBIX 327108,
NMoMellleHUI A1 XpaHeHus U NPopHIaKTHYECKOro
00cTy’KMBaHUS y4eOHOr0 000pyA0OBaHHS M T.IN.

JICKITMOHHOT'O THIIA TEXHUYECKUE CPENICTBA OOYUCHHSI, CITYKAIUE JISI
MpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION
ayJIUTOpUH:

— HOYTOYK;

— TPOEKTOD;

— HpOGK].[PIOHHLIfI OKpaH.
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HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JabopaTopuii, MacTepcKHX, 0NGINOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPHIAKTHYECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHaEéHHOCTh y4eOHBIX AyANTOPH, 1a0opaTopuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMH JJIsl XpaHeHUs U NPOPUIAKTHIECKOro
o0caTy’KMBaHUS y4eOHOT0 000PyAOBAaHHS H T.II.

Ay JUTOPHHN I IPOBEACHUA MPAKTHICCKUX
3aH$ITI/II>'I, TpYNIIOBBIX U UHANBUAYAJTbHBIX
KOHCYﬂbTaHHﬁ, TEKYLICT0 KOHTPOJIA U
HpOMCH(YTOHHOﬁ aTTeCTalluu

KOMIIIEKT y4eOHo# Mebenu,

TEeXHUYIECKHE CPEJICTBA OOYUCHUS, CITyKAIIHE IS
MpeacTaBiIeHus yueOHOH nHpopManuy O0NbLION
ayAUTOPHH:

— HOYTOYK;

— TPOEKTOD;

— MPOEKIHOHHBIN IKpaH;

— HEpPCOHAJIbHBIC KOMIBIOTCPLI JJIA O6yanOHH/IXC$1.

IMoMelmenns A1 CAMOCTOSITEILHOM PadOTHI
o0yJaommnxcs

OcHAMEHHOCTH MOMEIEHNH ISl CAMOCTOSITEILHOMH
padoThI 00y4a0IMXCS

119071, r. MockBa, Manas Kaay:kckas yauna, 1om 1, crpoenne 3

YUTAJIBHBIA 3aJ1 OMOINOTEKN

— KOMIIBIOTE€pHaA TEXHUKA,
— HOAKIKYCHHC K CCTH I/IHTCpHeT.
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10. YUYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE YYEFHOHN JUCIHUILINHBI
T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuK, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3TaHUS (3anonnsemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 IMporoapsikoHoB A. | Anroputmsl Data Science  ux | VII Nudpa-NUnxenepust 2022 https://znanium.com/catalog/docu | -
B., ITIemoB I1. A., MpaKTUYECcKas peajn3amnus Ha ment?id=417222
Capmosunkos B. E. | Python
2 AHIpeHunKoB A. HHTeeKTyanbHbe V4eOHuK HUIL] UHOPA-M 2023 https://znanium.com/catalog/docu | -
B., AnapeitunkoBa | HHQOPMAIMOHHBIE CUCTEMBI U ment?id=417737
O. H. metoasl A
3 Kapsikua M. 1., TexHonorun VII 0oy 2022 https://znanium.com/catalog/docu | -
Barymesu K. A., IIPOTPaMMHUPOBAHHUS ment?id=429844
Mmuyxus P. M. KOMITBIOTEPHBIN IIPAKTUKYM Ha
s3pike Python
4 [esuenko JI. I'., [IporpaMmupoBaHue Ha VII HI'TY 2020 https://znanium.com/catalog/docu | -
Hpyxununa T. B. | PYTHON B cpene IDLE ment?id=396958
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC W3TaHUS
1 ITerpos A. E. MareMaTH4yecKue MOJICIN MIT U HUTY «MUCuC» | 2018 https://znanium.com/catalog/docu | -
TPUHSTHS PEIICHUM ment?id=370661
2 [upoxkos A. U. AnropuTMU3aIus " MIT NI HATY «MHUCuCy» | 2021 https://znanium.com/catalog/docu | -
POTrPaMMHUPOBAHHUE Ha SI3bIKE ment?id=420602
«I[Tutony (Python)
3 Bormanos E. I1. WuTennexTyanbHBIN aHATH3 VYuebHOE Bonrorpan: BIAY 2019 https://znanium.com/catalog/docu | -
JaHHBIX rnocooue ment?id=357344
4 3pikoBa I'. B., OCHOBBI IPOrPaMMHUPOBAHHS MIT dnuHTa 2020 https://znanium.com/catalog/docu

ITomog A. C.,
Canyrnenesa T. H.

Ha s3b1Ke Python

ment?id=393153

10.3 Meroaudeckue MaTepuaisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCIUILIUHEI aBTopoB PI'Y uMm. A. H. Kockirnna)
1 CwmupnoB O. A., | Kiraccuueckue anroputmbl | Metogudeckue | M.: MI'Y [T 2016 DUOC
I'opuikos B. B. MAaIIMHHOT'O O0yYeHHS yKa3aHus
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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=357344
https://znanium.com/catalog/document?id=357344
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/
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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




