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1. I_IeJ'll/l OCBOCHUSA NUCIHMUIIJIUHBI

enwro uzyuenus quctuminHbel B1.0.20 «CucTeMbl HCKYCCTBEHHOT0 HHTEJIEKTA) SIBIISIETCS (POPMUPOBAHNE KOMIIE-
TCHIMU B 00JIACTH MPUMECHCHHUS HHTCIUICKTYAIBHBIX HH)OPMAIIMOHHBIX CHCTEM [UIS PELICHUS PO(PECCHOHATBHBIX 3a/1a4.
3amaun TUCIUILTHHEL:

— O3HAaKOMUTbH C COBPEMEHHBIMH O0JIACTSIMHM HCCJIEIOBAHUS 110 MCKYCCTBEHHOMY MHTEIUICKTY M c(hepaMu MpHIIoKe-

HUSI DKCIIEPTHBIX CHCTEM;

— IIO3HAKOMHTH C KOHIETIHSIMH, COCTABIISIONIMMHU OCHOBY COBPEMEHHBIX CUCTEM MCKYCCTBEHHOT'O MHTEIUICKTA;

— M3JIOXKHUTh TEXHUYECKHE TIOCTAaHOBKH OCHOBHBIX 33/1a4, PEIIaeMbIX CUCTEMaMH HCKYCCTBEHHOT'O MHTEIUICKTA;

— TI03HAKOMHTH C OCOOEHHOCTSIMH MPAKTHYECKOTO MCIIOIb30BAHUSI MHTEIUICKTYalIbHBIX HH()OPMAIMOHHBIX CHCTEM B

o6yacT MHPOPMAIIMOHHON 0€30TIaCHOCTH.

2. Mecrto qucuuniaunsl B ctpykrype OIIOII 6akanaBpuarta
Iukm, kK KOTOPOMY OTHOCUTCS JUCLUIUINHA:
B1.0.20. «CucteMbl HCKYCCTBEHHOT0 HHTEJVIEKTA)

3. Pe3yabTaThl OCBOCHHUS IUCHUMIMHBI (MOAYJIs)) «CHCTEMBI HCKYCCTBEHHOTO HHTEIUICKTA»
[Ipomecc m3y4eHus TUCLUILIMHBI HalpaBieH HA (JOPMHUPOBAHUE IEMEHTOB CIEAYIOIINX KOMIIETCHIMH B COOTBET-
ctBuu ¢ ®I'OC BO no naHHOMY HanpaBIeHHIO:

Koa npodec- | Hammenoanue npodgec- Kon, HaumMeHoOBaHUe HHAMKATOPA JOCTUKEHHS Npodeccu-
CHOHAJILHOM CHOHAJILHOW KOMIETEH- OHAJILHOW KOMIETEHIIUH
KOMIIeTeHIIUH 107071
Cnoco0eH UCII0Ib30BaTh IIK- 10.1. [Touumaer HOPMHLUIG 0- [3HATHL. MeTob! paspa-
3HaHUE OCHOBHBIX METONIOB | crpoeHMsS M OCHOBHBIE METOIBI CH-  [OOTKM OPMIMHAJIBHBIX
1K-10 MCKYCCTBCHHOTO MHTCIUICK- |~ o popy HCKYCCTBCHHOT'O MHTCIUICKTa 1 [@JITOPUTMOB M IIPO-

Ta B IOCIEAYIOMIEH TIpo-
(eccHOHANIBHOI esATeIh-
HOCTH B KaueCTBE HAYUHBIX
COTPYHUKOB, TIPETOAaBa-

NPUMEHSET UX JJIs PEMIEHNs 3a1a4  [TPAMMHBIX PEIICHUM ¢
mpo¢eCCHOHANBHON AesITeIbHOCTH;  [UCIOJIB30BAHUEM COBpE-
MEHHBIX TEXHOJOT UM

Tenel o0pazoBaTeIbHBIX IIK- 10.2. Uccnenyer HampaBieHUs |YMeTh: CTaBUTH 33/1a4U U
OpraHM3alfii BEICIIETO 00- | MPUMEHEHHS CUCTEM MCKYCCTBEHHO- [aaNTHPOBATh METOIBI M
pa3oBaHMsl, HHKEHEPOB, r'O MHTEJUICKTa JUISL  [QITOPUTMBI  MalIMHHOTO
TEXHOJIOTOB. Pa3UYHBIX TPEJMETHBIX 00NacTell;  (00ydeHus
IK- 10. 3. Bribupaer xoMiuiekcsBiaageTb: mocTaHOBKOI
METOJIOB M HHCTPYMEHTAJIbHBIX 3ajay 1o ajanTauy uin

CpEeJNICTB UCKYCCTBEHHOT'O MHTEIJIEKTA [COBEPIIICHCTBOBAHUIO
JUTS PELICHUS TPO(PECCHOHANBHBIX 3a- METOIOB H ATOPUTMOB
Jlad B 3aBUCHMOCTH OT OCOOCHHOCTEH [IJIs peIIeHus] KOMIUTEKCa
MPeIMETHON OOJIACTH. Bamad mpeaMeTHOH oOa-
CTH

4. CTpykTypa u coep:KaHue TUCHUTIINHBI (MOXYJIs)
4.1. CTpyKTYpa AMCHUILIMHBI (MOXYJI5)
OO1mast TpyA0eMKOCTh JUCIUILTHHBI COCTABIISIET 2 3a4ETHBIX SUHHUL], /2 4acoB.
Ounas ¢popma o0yqeHust

Ne Bune! yueOHol# padoThl, BKIOYAsA ca- ®opMBbI TEKYILIEro KOH-
n/n MOCTOSITEJTBHYI0 PaGoTy CTYIEHTOB M | TPOJIsl ycneBaeMocTH (1o
Haumenosanue pasienos u a TPYA0EMKOCTE (B 4acax) neoensam cemecmpa)
TeM AUCUMILIMHBI (MOIYJI51) 5 ®opMa npoMeKyTOUHO
% KOHTZﬁIKTl—[aﬂ CaMOCTOSﬁlTeJ'lL- aTrecramun (no cemecm-
@ padorta Has padoTa pam)
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DK3aMeH
3aounas ¢opma o0yueHust
Ne Buasbl yuedHoii padoThl, BKIOUYAs ca- DopMbI TEKYIIET0 KOH-
n/n MOCTOSITEILHYIO PaGoTy CTYA€HTOB U | TPOJIsi yCIeBaeMocTH (1no
TPYA0eMKOCTh (B Yyacax) Hedenam cemecmpa)
K C DopMa IPOMEKYTOYHOM
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Tloozomoska k IK3aAMEH), 3a- 5 4

uemy
OG61uast TpYI0EMKOCT, B Ya- [IpomexyTOUHAs aTTE-
cax dopma

8 | 4 4 96 Sauer *

3a4eT ¢ OLEeHKOM

DK3aMeH
4.2. Copep:xaHue IUCUMIIMHBI (MOLYJI51)
Ne n/m HaumeHoBaHHE MOTYJIsA, COEPKAHTE Yacsel
1 «BBeneHne B MCKYCCTBEHHBIH WHTEJUIEKT H OCHOBHbIE MeTOAbI MAIIIMHHOTO 00y4e-
HHUS JUIS paGOTHI ¢ TAOJHYHBIMH TAHHBIMI
Jexknun
11-15 [OmmmonansHO: MaTeMaTHYECKUH JUKOE3 TIO 3JIeMEHTaM MaTeMaTHIeCKOH CTaTHCTHUKH, 10
TUHEWHOU anreOpbl 1 MaTeMaTHYECKOTO aHaJIH3a. |
OCHOBHBIE 33J]a4ll CHCTEM HCKYCCTBEHHOro MHTeliekta. Kiaccubukanus, Kinacrepu-
3anms, perpeccus. THUNBI MAIIHHHOTO OOyUYeHHS: C YUHTeIeM, 0e3 yJuTels, ¢ JacTHd-
HBIM TIPUBJICYCHUEM YUIHUTENA, O0yUCHHE C MOIKPETUICHUEM.
Knaccudukarnus va npumepe anmropurMma K-ommkaimux coceneit (KNN) [OmiroHans-
HO: BEICTpBIi MoncK OiMbKaWmuX cocene.]. MeTpuKH OICHKH KJIACCH(PUKAIIUU: ITOJI-
nora, touHocts, Fl, ROC, AUC. Bamummammonnas M TecToBas BbiOOpka. Kpocc-
Baymamnms. Paborta ¢ kKaTeropuaibHBIMH TPU3HAKAMHU.
Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - koaddunment nerepmuna-
uun. JIuHeliHas perpeccusi, OJMHOMUANIbHAsL perpeccust. [lepeoOyyenue u perynspusa-
s, TpebHeBast perpeccusi, LASSO, ElasticNet.
Jluneiinple Monenmu anst kiaccudukamuu. IlepuenTpoH, JOTHCTHYECKas perpeccus,
MIOJTHOCBSI3HBIE HEHPOHHBIE CETH, CTOXAaCTUYECKUI T'paMeHTHBIH CIYCK M OoOpaTHOe
pacnpocTpaHeHue rpajneHTa. Peryispusanus JTHHeHHBIX MojIesieil KilacCu()UKAITUUH.
Krnacrepusanusi, k-means, k-means++, DBSCAN, ariomepaTHBHas KJacTepU3alHs.
MeETpHUKH OIICHKH KIIaCTEPH3aINH.
AJNTOPUTMBI, OCHOBaHHBIC Ha TIPUMCHEHHH PEIIAIOIINX JIepeBbeB. Kputepuu pasnere-
HUS y371a: WHQOPMAIMOHHBIN BBIMTPHIN, KpuTepuid JKuHH. AHCaAMOJH perraroninx
JIePEBBEB: CIYYalHBIN Jiec, TPaJUCHTHBIN OyCTHHT.
Metox omopHBIX BeKTOpoB. [IpsiMas u oOpaTHas 3amada. OmnpeneneHne OMOPHBIX BEK-
TOPOB. SINEPHBII TPIOK.
HaueHblii OaitecoBckuii knaccupukaTop. MeTobl OIIEHKH pacHpeaeICHUs MPU3HAKOB.
EM-anropurM Ha IpuMepe CMECU I'ayCCHUaH.
Mertopl Ge3rpaJHeHTHOM ONTHUMU3AIMK: cydaiinsiii mouck, hillclimb, omkur, reneru-
YECKUU JIFOPUTM.
JlabopatopHbie padoThI 8
JIP1.1 Mertons! paboThl ¢ Tabnunamu B Python. Arperanus u Bu3yanu3aims 2
JaHHbIX. [IpoBe/ieHne ePBUYHOTO aHAIN3a JaHHbIX.
JIP1.2 CTIONBb30BAHNE M CPABHEHHE aNTOPUTMOB Kiaccuukarmm: kNN, 2
pelaoiiye IepeBbes U uX ancamOIIu, JOTMCTHYECKasi Perpeccusl.
JIP1.3 Vcrionb30BaHue U OLIEHKA alITOPUTMOB perpecch. I10160p ONTHMATbHBIX 2
apamMeTpoB Perpeccuu
JIP1.4 OnTuMu3aMOHHBIE 33/1a41 U UX pelneHus. [lonbop runeprapaMeTpoB alropuT™a ¢ mo- 2
MOIIBIO METOJIOB ONTUMH3ALINH.
IIpakTnka 8
IP1.1 ITporpaMMHO-aITOPUTMHYECKOE OCBOSHHE MAaTEpHaa 10
CamocTosiTeabHasi padoTa 9
CP1.1 I[Tpopa6oTka yueGHOro MaTepuaa JeKIHii 1
CP1.2 IToroToBKa K 1a60paToOpHBIM paboTam 6
CP1.3 [ToroToBKa K PyGEKHOMY KOHTPOJIIO 1
CP1.4 JIpyrue BUJBI CAMOCTOSITEIBHOM paboThI 1




2 Jlexuuu
2.1- Heiiponssie cetn. @yHKInM OmMOKH HEHPOHHBIX ceTel 1 00yUeHHe C 5
2.3 TIOMOIIBI0 0OPATHOTO pacrpocTpaHeHus rpaauenTa. [loHsTre 63T4a 1 IOXU.
Pabora ¢ m300pakeHUSIMH C TOMOIILI0 HEHPOHHBIX ceTed. CBepTOUHBIE HEHPOHHBIE
cern. Omepanuu cBepTok, max-pooling. IlomynspHble apXHUTEKTYpbl CBEPTOUHBIX
HeiiponHBIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpauchepHoe oOyucHHe.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO HEHPOHHBIX CETEH.
BekropHsble peacTaBieHus st TekcTa: word2vec, skipgram,
CBOW, fasttext. Pexyppentusie HetiporHsie ceti, LSTM, GRU.
Tpaucopmepst, BERT, GPT.
JlaGopaTopHbie padoThI 6
JIP2.1 | Knaccuduxarms n3obpaxeHuii n TpanchepHoe oOydenue. 3
JIP2.2 | PaGora c TeKcTaMi M MX BEKTOPHBIMH MPEICTABICHHAMH TEKCTOB. 3
IpakTHKa 4
1;11’ [TporpaMMHO-aNTOPUTMUYECKOE OCBOCHNE MaTepraa 4
CamocTosiTesibHasi padoTa 7
CP2.1 | IIpopaGorka yueGHOro MaTepuana JeKImii 1
CP2.2 | [Moxroroeka k maGopaTopHEIM paGoTam 4
CP2.3 | Tlogroroka k py6exHOMY KOHTPOJIIO 1
CP2.4 Jlpyrue BHIbI CAMOCTOSTENILHOM paboThI 1
3 «O0yueHuHe ¢ TOAKPEIIICHUEM)
Jlekuuu 2
3.1- Ilonartus arenra, cpeabl, COCTOSIHUSA, ACUCTBUI 1 Harpabl. OyHKIUs
3.2 uenHoctu cocrostaus (Valuefunction) n gpyHkuus kayectsa aevictus (Qfuntion).
OHTI/IMI/I3aI_II/I$I CTpareruu ¢ MoMoOIb0 MaKCUMHU3alIUN (byHKI_II/Iﬁ ICHHOCTH M Ka4dCCTBa. 3
Q-o0yueHue.
I'ny6okoe 00yuenue ¢ moakpermtenreM. Deep Q-Networks, Actor-critic.
Jns yposus sxcnieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHbie padoThI 2
JIP3.1 IMpumenenne Q-Networks 115 pereHus NpOCThIX OKPYKEHHUH. 2
IIpakTnka 4
1315 [TporpaMMHO-aIrOPUTMHYECKOE OCBOEHHE MaTepHasa 4
CamocrosrensHas paborta 3
CP3.1 | IIpopaGorka yueGHOro MaTepHana JeKIuii 1
CP3.2 | ToxroroBka k maGopaTopHbIM paboTam
CP3.3 | TMoaroroBka K py6exHOMY KOHTPOJIO 0,5
CP3.4 | Jlpyrue BuBI CAMOCTOATENBHOM pabOTHI 0,5

5. Oo0pa3oBaTebHbI€ TEXHOJIOTHH

B mporiecce nmpenogaBanus Moyt HCTIONB3YIOTCS CIEAYIONINE METOMBI, CpPeACTBa M OOHOBIsEMOE TIPH HEOOXOHU-

MOCTH IPOrpaMMHO€E 00ecredeHre HHPOPMAIIMOHHBIX TEXHOJIOTHIA:
—  e-mail npenoaBarers;
—  JIEKTPOHHbBIE yUeOHO-METOMYECKUE MATEPUAIIBI IJIsl 0OECIICUEHUsT CAMOCTOSITEIbHON pabOThI CTYICHTOB;

— CIIMCOK CAMTOB B CETH «I/IHTepHeT» JUIA TIOUCKa Hay‘{HO'TCXHH‘IeCKOﬁ I/IH(I)OpMaIII/II/I o pasjaejiaM AUCHUIIINHBI]

—  IaKeThl MPUKIAJHBIX IPOrpaMM, HanmpuMmep, pytorch.

6. YueOHO-MeTOAMUYECKOE O00ecmeUyeHne CaMOCTOSITEeIbHOM paﬁOTLI CTYACHTOB. OueHoynble cpeacTrBa aJs Te-
KYIIEro KOHTpoJad yCcneBaeMocCTu, l'lpOMe)KyTO‘-lHOﬁ aTTeCTAllMH IO UHTOIraM OCBOCHHUSA TUCHUIIJIUHDBI.




Jlst oGecriedeHus CaMOCTOSTELHOM PabOThl CTYAEHTOB 10 Moayio COpMUPOBAH METOTUIESCKUIN KOMITIIEKC, BKIIOYAT0-

LU

B ce0s cneayrone yaeOHO-MEeTOANIECKUEe MaTepraJlbl:

1. ITporpamma Kypca.

2. YueOHUKH 1 yuyeOHbIe TOCOOHS.

3. Cnucok asipecoB caiiToB B HH(POPMaLMOHHO-TEIEKOMMYHHUKAMOHHOH ceTn « HTepHeT (nanee

— ceTb «/HTEpHETY), COlepKALIMX aKTyaJIbHYI0 HHPOpMAIHIO 110 6Jiokam Moayss.

Bubnmorpaduueckue cChlIKM Ha yueOHbIe N3aHus, BXOSIIUE B METOJMIECKUI KOMILIEKC, IPUBE/ICHBI B IEPEYHE OCHOB-
HOH 1 JIOTIOJIHUTENHHOM y4eOHOH TnTepaTypbl, He0OX0ANMOH it ocBoeHust Moy (paszein 7).

K momonHuTENEHBIM MaTepraiaM TaKkke OTHOCHTCS TIepedeHb pecypcoB ceTH «VHTepHET», pEKOMEHIYyEMBIX IJIsl CAMOCTO-
ATENBHOW PaObOTHI IpU 0cBOCHUU Moy (pasznen 7). CTyIeHTHI IMOTydaloT JOCTYTI K yKa3aHHBIM MaTepHajiaM Ha IIepBOM

3aHATHH 110 Moay:ito.

7.  YuyeOHO-MeTOAMYECKOE U MATEePHAIBLHO-TEXHHYeCKOe o0ecnevyeHne TUCHHIITUHBI(MOTYJIs)
7.1. YueOHast 1uTepaTypa:

OcHoBHasi TUTEpPaTypa 10 MOAYJII0
1 MammunHOe 00yueHue. Hayka U HCKYCCTBO IIOCTPOCHHSI AITOPUTMOB, KOTOPBIC U3BJICKAIOT 3HAHUS U3 TaHHBIX.
Tlerep ®nax. JIMK Ilpecc. 2015.
2. T'myboxoe oOydenue. [Torpyxenue B Mup HelipoHHBIX ceTeit Hukonenko Cepreit Mropesuu, Kagypun A. A. | Hu-
koneHko Cepreit Uropesuy, Kagypun A. A.
3. OO6yuenne ¢ mogkperureHueM / Carton Puuapn C, bapto Dunpro I'., AMK Ipecc, 2020.

JonoJiHUTeIbHbIE YUeOHbIe MaTePHAJIbI

1.  OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa : yueOHoe nocodue / E.B.boposckas, H. A. /laBbioBa. 4-e u3[.,2meKTpoH. M.
Jlabopatopus 3uanwmii, 2020. 130 c.

2. VckyccTBeHHBIH HHTEILIEKT ¢ puMepamu Ha Python. xommlIparuk. Biesame. 2019.

3. TlpukiagHoe MammHHOE 00yueHue ¢ momomipto Scikit-Learn, Keras u TensorFlow: konienimn, HHCTPYMEHTBI H
TEXHUKH JIJIsl CO3/IaHUsI MHTEIJIEKTYalIbHBIX CHCTEM , 2-¢ uznanue. XKepounOpenweH. Juanextuka-Bunbsame. 2020.

4.  Xenpuk bpunk, [lxozed Puuapne, Mapk ®epepond «Mammnaoe o0yuenue», [Turep 2017.

5 Kak yunrcs mammna: PeBomonms B 007acTH HEHPOHHBIX ceTell U riayOokoro ooyduenus. S Jlekyn. Ampnmaa PRO.
2021.

6. I'pokaem riryboxoe o0yuenue. Duapro Tpack. [Turep. 2019.

~

Oo6yuenue ¢ noakperuieHreM ua PyTorch. Coopuuk penentos. FOcu Jlro. JIMK IIpecc. 2020.
8 https://spinningup.openai.com/en/latest/

7.2. UHTEpHET-pecypchl
Hapsiny ¢ TpaiuIMOHHBIMH U3JaHUSIMU CTYJICHTBI U COTPYAHUKH UMEIOT BO3MOXKHOCTD I0JIb30BATHCS JIEKTPOHHBIMH
MOJIHOTEKCTOBBIMU 0a3aMHU JIaHHBIX

HasBanue pecypca Ccpuika/mocryn
DnekTpoHHas OubIHOTEKa OHIaitH «ErHOe OKHO K 06pa3oBa- http://window.edu.ru
TeJILHBIM PECYPCAM
«O6pazoBarenbHbIi pecype Poccun» http://school-collection.edu.ru
DenepanbHBIA 00pa30BaTEIBHBIN MOPTAT: YUPESIKIACHHUSL, TIPO- http://www.edu.ru
rpammbl, ctasaaptel, BY3sL, Tectol ET'D, THA
DenrepanbHBIHA IIEHTP HHOOPMAIIMOHHO-00pa30BaTEIBHBIX pe- http://fcior.edu.ru
cypcoB (PIINOP)
Pycckast BUpTyaibHast OuOInoTeKa http://rvb.ru
KaGHHET pyCcCKOTo sI3bIKa U JIMTEPATYPHI http://ruslit.ioso.ru
HarroHa I HbIH KOPITYC PYCCKOTO SI3BIKa http://ruscorpora.ru
EsxeHenenbHUK Hayku 1 oOpasoBanus FOra Poccun «Akaje- http://old.rsue.ru/Academy/Archives/I
MU ndex.htm
Hayunas snektponHas 6ubnnoreka «e-Libraryy http://elibrary.ru/defaultx.asp
DiekTpoHHO-0ubHoTeuHas cucrema IPRbooks http://www.iprbookshop.ru
DJIEKTPOHHO-CITPaBOYHAs CHCTEMA JOKYMEHTOB B cepe oOpa- http://www.informio.ru
3oBanus «MHpOpMHUO»
NudopmannonHo-mpaBoBast cucrema « KOHCYIIbTaHT-ILIF0CH CereBast Bepcusi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM CETH



https://spinningup.openai.com/en/latest/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

Nuarl'y

DiekTpoHHO-0ubIHoTeYHast cucteMa «FOpaiim https://www.biblio-online.ru

HpOpMaIMOHHO-0MOIMOoTe HOE ObecTiedeHre y4eOHOTo Ipoliecca BKIIIOYaeT B ceOsl:
® JJOCTYII K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM H 3JIEKTPOHHBIM TOKYMECHTAM;

® XpaHEeHHE BBITYCKHBIX Pa0OT M BEACHUS AJIEKTPOHHOTO NOPT(HOINO 00yUaromuxcs;

o WV-reader (IPRbooks) 111 MOOMIIBHBIX YCTPOWCTB AJISl HE3PSUHX U CITa00BUISIIUX.

HNwmeromnuecs B BY3€ aJaliTUBHBIC TEXHOJIOTUHU IJIs1 BHEAPCHUS WHKIO3UBHOI'O O6pa3OBaHI/IH 00eCIIeUnBalOT BO3MOXK-
HOCTb BHCAPCHUSA METOJ0B MHKIIFO3UBHOT'O 06pa30BaHI/IH JJIA 06y‘{eHI/I${ nronael ¢ HapyucHusAMU 3pCHUA B (bopMax, ajgari-

THPOBAHHBIX K OTPAHUYCHUAM UX 310POBbA.

7.3. lIporpamMHoe obecnieyenne
JlneH3noHHOE TIpOTpaMMHOE obOecreueHne, ucnoiaszyemoe B Marl'y
. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
. Microsoft Windows server 2003, 2008, 2012, 2016
. Microsoft Office 2007, 2010, 2016
IIporpammuslii kommieke MMUC “Busyansaast Ctynus TectupoBanus”
AwnrusupycHoe 10 Kaspersky endpoint security
CnpaBouHo-nipaBoBasi cuctema «I'apant

oo wNE

7.4. MaTepuaJbHO-TeXHHYecKoe o0ecrneyeHne

HaunmMmeHoBaHHe crieniuaJib- OCHAIEHHOCTH CHENHAJBLHBLIX NOMEIIeHUH U Io-

HBIX MOMENIeHU H moMe- MelleHMil VIl CAaMOCTOSATeJILHOM padoThl

IIeHUH 1JIl CAMOCTOATEb-
HOM padoThI

Ilepeuyens JuLeH3U-
OHHOI'0 ¥ CBO0OHO
pacnpocTpaHsieMOoro
MPOrpaMMHOI0
obecrneyeHust
PexBU3UTHI IO~
TBEPKIAONIET0 J10-

rymerus, T. Hazpans, AO
I'amyp3auesckuid, yia. Ma-
THCTpaJibHaA , 39 «a»
Kopmyc «JI».
Ka6.Ne 323, 3 sTax
Inomane 48,7 m?

KYMeHTa
Aynutopus Ne324 Criermanu3upoBaHHas yueOHas Mebens st oOyda- Windows 7
386132, PecniyOsuka UHry- IONIUXCS U TIPETOAABATEIIS; TEXHHUECKUE CPEICTBA Professional,
wrerus, r. Hazpanb, AO I'a- o0y4enust (KOMIbIOTEpHAst TEXHUKA, MYJIbTUME U~ Microsoft Office
MYpP3UEBCKUii, yi1. Maru- HOe 000py/JJOBaHHE: HHTEPAKTUBHAS JIOCKA, TPOEK- Professional, (T'ocy-
cTpanbHas , 39 «a» KopIyc TOp); JOCTYII K HH()OPMAIOHHO- JTApCTBEHHBIH KOH-
«I». TEJIEKOMMYHHUKAIIMOHHOH ceTn HTepHeT; yueOHO- TpakT Ne09 — 3K2010
Kab6.Ne 324, 3 srax METOIUYECKUE MaTEepUAIIbI. o1 29.03.2010, cpok
Mnowaapb 8,4 m? neiicTBus - Oeccpod-
Ayauropus Ne 323 Paboune mecta s 00yJarOMmxcsl, TEXHUIECKUE HO)
Jist camocTosiTeNnbHO M cpexncTBa o0y4eHus (HOyTOYK, 0CKa), JOCTYTI K CETH
paboTHI 00yUaArOIINXCSL. WHrepHeT, yueOHO-METOINYECKHE MaTePHaIIbl, HIIEK-
386132, Peciy6niuka MH- TPOHHBIE 00pa30BaTENIbHBIE PECYPCHI.



https://www.biblio-online.ru/

Pabouas nporpamma muctmmmiuabl (Moxyis) 51.0.20 CucTeMbl HCKYCCTBEHHOT'O MHTEIUICKTa COCTaBIIEHA B COOTBET-
ctBun ¢ tpeboBanussMu PI'OC BO mo nampasneHuto noarotoBkd 05.03.06 Dkojorwsl M IPHUPOJIOTIONIL30BAHUE, YTBEP-
JKICHHOTO MpUKa3oM MUHHCTEpCTBA HAYKH U BIcIero obpa3oBanus Poccuiickoit @eaeparum ot «07» aBrycta 2020 1. Ne
894, ¢ I3MEHEHUSIMU ¥ JONOJHEHHUsIME OT: 26 HOos10ps 2020 r., 3apeructpupoBanHbsiii MunuctepctsoM Octummn PO ot 19
asrycta 2020 r. Ne 59338

IIporpammy coctaBuna:

1. Armesa M.T., mouent A.T.H., mpodeccop kadeapsl «MHbDOPMALMOHHBIE CHCTEMBIY

IIporpamma omoOpeHa Ha 3acemanun kadenpsr « HOOpPMAIIIOHHBIE CHCTEMBD)

IIportokon Ne 7 ot «05» mapra 2025 ronma

IIporpamma ogo0peHa Y4eOHO-METOANISCKUM COBETOM HHXCHEPHO — TEXHHUECKOT0 HHCTUTYTA

npoTokon Ne 7 ot «12» mapta 2025 ronma



CaeeHus 0 nepeyTBep:KIeHUH NPOrPaMMbI HA 04Yepe/HON y4eOHbIH rox U perucTpanni M3MeHeHu i

VueOHblit
rox

Penrenue kadeapsr
(Ne mporoxkora, mata)

BHecenHble M3MEHEHUS

Ioxamuce 3aB. kadeapoi




Ipunoxenus 1PI1

MUWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUSI
POCCHICKOW ®EJNEPALIMA
®I'OY BO «MHT'YIICKUM I'OCYJIAPCTBEHHbBIY YHUBEPCHUTET»

WH)XEHEPHO - TEXHUYECKHI UHCTUTYT

Kadenpa «3xo0rusi 1 NpupoaonoIb30BAHHE»

®OH/J OHNEHOYHBIX CPEJCTB ITIO JUCHUIIJIMHE

51.0.20 IO MOAYJIO « CHCTEMbBI UCKYCCTBEHHOI'O HHTEJIJIEKTA»

Hanpagienne noaroTroBku
05.03.06 Dxosorus ¥ NPUPOIONOIB30BAHHE

Hanpasiaennocts (npoduiinb)
Dkonoruueckas ouoreorpadus

Kpanudukauus BbINYCKHHKA
bakanasp

®opma 00yuyeHUs
OuHast, 3a04Has

DoHJT OLICHOYHBIX CPEICTB
pa3paboran Armesoit M.T., mpodeccop, A-p. TeXH. HAYK, JIOIEHT
(Toammcs) @.1.0., 10IKHOCTB, yUeHas! CTENEeHb, YICHOE 3BaHHE
PexoMeH10BaH K yTBEpKICHHUIO HA 3acenanny kKadenapsl « MTHpopmannoHHbIX ch-
crem» nporokou 3aceaanust Ne 7 or 05 mapra 2025 1.

3aB. kadeapoit Mauscaros M.X.
(moamuce)

r. Marac, 2025



ONMCAHME NIOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHU A
KOMITETEHIIAM HA PA3JIMYHBIX DTAITIAX UX ®OPMUPOBAHUS,

OIIMCAHHME IIKAJI OODEHUBAHUSA

®onp oneHouHbIX cpeacts (POC) nmpemycMaTpuBaeT ciieayomee:
—  OIMCaHUe KOMIUIEKCa MoKa3aTesell — JeCKPUITOPOB OCBOCHUS KOMIIETCHIMH B BUJIE PE3yJIbTaTOB 00y4YeHHs,
KOTOpBIE CTYACHT MOXET IIPOJEMOHCTPHPOBATS (
—  (tabmuuna 1). s KOHTPOIISL JOCTHIKEHHS KaXKJ0T0 U3 HUX MPEAYCMOTPEHBI OLICHOUHbBIE CPEACTBA B BHJIE BO-
MIPOCOB, 33/IaHUH U T.1.;
— o0o3HaueHHE KPUTEPHEB — IPABUI IIPUHATHS PEILICHNUS 110 OLIEHKE JOCTUTHYTHIX PE3yJIbTaTOB O0YUEHHUS U
c(hOpMUPOBAaHHOCTH KOMIIETEHIIUH.
Hanpumep, B kauecTBe IIKaIbl OlleHHBaHMs pruHUMaeTcs 100-0anpHas cucteMa ¢ BblAEICHUEM
(Tpamanmeit) OIEHOK:

PeliTHHT OneHka Ha 3a4yeTe
85-100
71-84 3auer
60-70
0-59 Hezauer

THUITIOBBIE KOHTPOJIBHBIE 3ATAHHUA UJIN HHBIE MATEPHUAJIBI,
HEOBXO/JUMBIE JIJIsI OIEHKHW 3HAHUW, YMEHUM U (MJIN) ONBITA
JAEATEJBHOCTH, XAPAKTEPU3YIOINUE OTAIIBI ®OPMUPOBAHUSA

KOMITETEHILIAM B MPOLIECCE OCBOEHUS OBPA3OBATEJIBHOM

BrlnyckHUK,

OCBOMBIINIT  00pa3oBaTENbHYIO

ITPOT'PAMMBI

mporpaMMmy, JOJDKEH —001a1ath mpodecCHOHATBHBI-

MH KOMIETCHIUAMHU 11O TEMATUYCCKHUM MOAYJIAM IIPOTPaMMBbI:

Kon

HaumeHnoBanue
TEMaTHUYECKOT'O
MOy JIs

Pesynbrarel 00y4eHus

BBenenue B uckyc-
CTBEHHBI HMHTEIJICKT
A OCHOBHBIE METOBI
MAIIMHHOTO  OOYYeHHs
U1 paboThI ¢ TabIIY-

HBIMHW JaHHBIMH

3uanus:

—  TEOpeTHYeCKHE OCHOBBI aHAIM3a JAHHBIX U MAIIMHHOTO 00y4YeHHS;

—  cneuuduka paboThl AITOPUTMOB MAIIMHHOTO O0YUESHHUSL.

Ymenns:

- TPUMEHEHHE METOAOB MAIIMHHOIO OOY4YEHHS, NMOATOTOBKA JAHHBIX H
HHTEPIIPETaIHs Pe3yIbTaToB.

HagbIky (ONBIT AeATEIbHOCTH):

- HHTepecyeTcs HOBBIMH TPEHIIaMH B CBOeH npodeccroHanbHOM oTpac-
JIM, paccMaTpUBAeT UX C TOYKH 3pEHHS NPUMEHEHHS B CBOEH IesTelb-
HOCTH;

- OIEHMBAeT NMPHMEHHMOCTH AJTOPUTMOB, BO3MOXKHBICPUCKH M IOCIEN-
CTBUSI OIIMOOK, HAXOJUT ONTHMaJIbHBICPEIICHNUS JUTsl pabouuX 3a/1a4

BBenenne B HCKyc-
CTBEHHBIM MHTEIIJICKT
W OCHOBHBIE METOIBI
MAalllMHHOTO  OOy4eHwst
U paboThI ¢ TabmMd-

HBIMU JaHHBIMH

3Hanus:

—  TEOpETHYECKHE OCHOBHI aHAIH3a TAHHBIX W MAIMHHOTO 00yYeHWS,;

—  crnemmduKa padoThl AITOPUTMOB MAIIIMHHOTO O0yYCHUSL.

Ymenus:

- TPUMCHEHHE METOJOB MAIIMHHOTO OOYYEHHs, IMOATOTOBKA TAHHBIX H
HHTEpIIpeTaLus pe3yibTaToB.

HaBbiku (ONBIT A€ATEJBHOCTH):

- HMHTEpecyeTcs HOBBIMHU TPEHIaMHU B CBOCH mpodeccrHoHalIbsHOU oTpac-
JIM, pacCMaTpUBaET UX C TOUYKH 3PEHHUSI NPUMEHEHUs B CBOEH JiesTelb-
HOCTH;

- OLEHMBAET NPUMEHHUMOCTb AJITOPUTMOB, BO3ZMOXKHBIEPUCKHU U MOCIE.-
CTBUS OI_HI/I6OK, HaXOJIUT ONTUMAJIbHBICPCIHCHUSA JISA pa60tmx 3aaa4

CucreMbl
00y4JeHust

ITyOOKOTO

3Hanus:

- IpUHOMNBI 00YYeHUs M IPUMEHEHHS HEHPOHHBIX CETeH.
- apXHTEKTYphI IIyOOKHX HEHPOHHBIX CETEH, MPUMEHSAEMBIX B PEIICHUN
MPAaKTHIECKUX 33134




CBs3aHHBIX C aHAJIM30M 1/1306pa>1<eH1/1171 U TCKCTOB,

YMenus:

- HACTpoOiika HEOOXOIMMOTO OKPYXKCHHS I pabOThl C HEHPOHHBIMHU
CETAMHM.

- TIPUMCHCHHE i J000yUeHHUETPEI00YICHHBIX

HEHPOHHBIX CeTeH M3 JOCTYIHBIX OMOINOTEK

HaBbiku (ONBIT A€ATEIbHOCTH):

- BIajeeT HaBBIKOM MPOBEICHUS MOJTHOTO KA
BBIYUCITUTEIFHOTO SKCIIEPUMEHTa, OTPAKEHHUS X0Ja BHITIOJIHEHHUS TIPO-
€KTa W TMOJYYCHHUS Pe3yIbTATOB B OTUYETAaX M JOKYMCHTAIIHH;

- BIIQJIeeT HABBIKOM HCIOJB30BAHMUS CYIIECTBYIOIINX MTPOTPAMMHEIX OMO-
JUOTEK W MOJEJEH, CO3MaHUS MPOTPAMMHBEIX pealu3aliidi TIyOOKHX
HEWPOHHBIX ceTe

OO0yuenmne c 3HaHus:

MOJKPETIIICHUEM - TEOPETHYECKUE OCHOBBI M aJITOPUTMBI OOYUCHHUS C TIOAKPEIUICHHEM;
- IPUMEHEHHE 0OyUYCHHMS C MOAKPEIICHUEM AT MPAaKTHIECKNX 3a/1a.
Ymenus:

- BBIOOp W peanu3anys alrOpUTMOB O0YYEHHS C IOJKPEIUICHHEM C yde-
TOM CTIeIIM(UKH 3aTaIH

- ajganranusa u HaCTpOﬁKa AJITOPUTMOB OGy‘ICHI/I)I C NOAKPCIIIICHUEM T1I0
OIIPE/ICIICHHYIO CpELy.

Hagbiku (ONBIT JeATEIbHOCTH):

- HHTEpecyeTcsi HOBBIMHM TPEHJAMHU B CBOEH NMpogecCHOHAIBHON OTpac-
JIi, pacCMaTpuBacT UX C TOYKU 3pCHHUA NPUMCHCHUSA B cBoeH JACATCIIb-
HOCTH;

- BJIaJCET HABHIKOM HCIIOIL30BAaHHUS CYIIECTBYIOIIMX IPOrpPaMMHBIX
O6uOIMOTEK M MOJENeH, CO3MaHuUs IPOTPAMMHBIX PEATN3alMii HA OCHO-
BE AJITOPUTMOB OOYUYCHHUS C HOAKPEIIICHHEM

CpenctBa I OLECHKH PAa3NUYHBIX YpOBHEH (HOPMHUPOBaHMSA KOMIICTCHIMA II0 KaTETOPHSAM «3HATBHY,
«YMETBY», «BIANETh» OOCCHEUYNBAIOT PEaNIM3AIMI0 OCHOBHBIX NMPHHIUIIOB KOHTPOJI, TAKUX KaK OOBEKTUBHOCTH U
HE3aBUCUMOCTb, IPAKTUKO-OPUEHTUPOBAHHOCTh, MEXIUCIUILINHAPHOCTD.

C y4eToM 3TOro KOHTPOJIbHBIE BOMPOCH (3aaHusl, 3a1a4un), Bxoasmue B POC, 11t pa3MuvHbIX KaTeropuit
U YPOBHEHN OCBOCHMSI KOMIIETEHIIUI MOT'YT UMETh CIEAYIOLUI BUJI.
3HATD Ilpumepsi:

1 Tumbl 32124 MAIIMHHOTO O0YYEHUsI U KJIACChI AJITOPUTMOB, K HUM ITPUMEHsIEMBbIE.
2. OCHOBHbIE HaITPaBJICHHs PA3BUTHS UCCIICAOBAHUIT B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEILIEKTA.
3. Teopernueckre OCHOBBI AJITOPUTMOB MAIIMHHOTO O0yYEHUSL.

YMETD Ilpumepsr:
1 TloAroToBHTH JaHHBIE K UCIIOJIB30BAHHIO AJITOPUTMA MAIIMHHOTO O0y4EHHS.
OueHnBaTh KaUeCTBO PEIICHUH CHCTEM MAIIMHHOTO 00yYEHHS.
3. AnantupoBaTh aJrOpUTMbI MAIIMHHOTO O0YUYEHHMS K PEIICHHIO MPAKTHYECKNX 3a/1ad.
BJAJETD IIpumepsr:
1 Merononorus pa3pabOTKH peIIeHHi MAalIMHHOTO O0YYeHHSI.
IIpumepsl NpakTUYECKOro IPUMEHEHHSI aDXUTEKTYP UCKYCCTBEHHOTO UHTEIIEKTA.
3. Mertoabl OHJIalHH TECTUPOBAHUS PEIICHUH MAIIMHHOTO 00Y4EHHSI.

N

N

METOAUYECKHUE MATEPUAJIbI, OIIPEJEJAIOINUE ITPOLEYPHI
OLIEHUBAHWA 3HAHUI, YMEHUI U (MWJIN) ONBITA TEATEJBHOCTH,
XAPAKTEPU3YIOIUIUE 3TANIbI ®OPMUPOBAHUS KOMIIETEHIIUI

[Tpumeps! (MakeTbl) METOAMYECKUX MATEPHANIOB, OIPEAEIIIONIMX IPOLETyPhl OLIEHUBAHUS 3HAHUH, YMEHUN U
(vM) ombITa AESATENLHOCTH

HaumenoBanue Kparkas xapakrepucTuka oue- IIpeacrasiienue
OLICHOYHOI0 HOYHOI0 CpeACTBa OLICHOYHOI0 Cpesi-
cpeacTea cTBa
» dhoxno
Texy1mii KoH- CpencTBo NpOBEPKH OCBOSHHS KowmrmtexTs! 6u-
TPOJIb YCIIEBAEMOCTH YPOBHEH «3HATh», KyMETb» KOMIIETCHIIMH JIeTOB (3a1aHMIA)




KomnuiekT 0ni1eToB (IpUMepHBIif)
burner 1.
11  Baitecosckumii knaccugukarop. Onenka npusnakos (Gaussian, Bernoulli, Multinomial). EM aro-
pUTM.
12 Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
21 Amncam6umu. Soft and Hard Voting. Bagging. Ciy4aiinbrii nec.
2.2 Mertpuuecknii kinaccupuxaropsl. KNN. WKNN.

Burner 3.

31 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 JlepeBbs pemenuii. MabopmanuonHslii Berpsiil. Onmoka kiaaccuuKayum, SHTPOIHNs, KpUTEpUit
Joxunu. IpyHunr.

Buner 4.

41 TnoGaneubiii mouck. Coyuaiineiii momck. Gridsearch. Coyuaiinoe Giysknanue.baiiecoBckas om-
TUMH3AITHSL.

4.2 Jluneiinas perpeccus. [TomuHomuansHas perpeccus. ['peGHeBas perpeccus.

Buner 5.
51 AdaBoost. I'paaueHTHBII GyCTHHT pEIIArONINX ICPEBEB.
5.2 Knacrepusamus. AgglomerativeClustering. MeTpuku KiacTepU3anum.

Buner 6.

6.1. Onenka knaccudukaruu. IhdhexrusHocTs 1Mo Ilapero. Precision-Recall 1 ROC kpussie. AUC.

6.2 Heliponnsle cetn. IleprientporPo3enbmnarra. O6paTHOE pacmpocTpaHeHue TpaaueHTa. OYHKIMKH aKTH-
Baruu. Softmax.

buner 7.
71 JloxaiubHBII MOHUCK. HillClimb U ero Pa3HOBUIHOCTH. O1xur. I'enernueckuii
AJITOPUTM.

7.2 Meton ONOPHBIX BEKTOPOB. Sapa.
IlepeueHb J1a60PaATOPHBIX padoT (MPUMePHbIi)

O0mme pekoMeHAALMH K J1A00PATOPHBIM padoTam: Ui pa3HbIX YPOBHEH MOATOTOBKU CTYAEHTOB MOKHO
UCTIONIb30BATh PA3HYIO IIyOHHY peanu3anun permenus. Tak, Ui CTyJeHTOB HETeXHMYECKUX CIIeHaNbHOCTE! 3a/1a-
HHE MOXKET 3aKJIF0UaThCsl B IPUMEHEHUN TOTOBBIX METO/I0B U3 OMOINOTEK MM 3aII0JIHEHHEM MPOITYyCKOB B TIPO-
rpamMMax, rjae 0oJblias 4acTh HOATOTOBIICHA MpenoaaBaTeneM. s cTyIeHTOB TEXHUYECKHX CIelalbHOCTeH 3a1a-
HHe OyJIeT 3aKIII0YaThCsl B peaIM3allii allr'OPUTMOB 0€3 MCIIOJIb30BaHMs TOTOBBIX PEIICHUH.

JIP1.1 Meronst pabotsl ¢ Tabnumnamu B Python. Arperanmst v Bu3yanusaims JaHHBIX. [IpoBeeHue mep-
BUYHOTO aHAJIN3a JaHHBIX.

Llenu: u3yyeHue MeTo0B paboTHI ¢ TaHHBIMHU B Python u mpoBeneHne MepBUYHOTO aHANH3a TaHHBIX.

3azmanue: 3arpy3ure garacer B pandasgaradpeiivm. BeiBeanTe ocHOBHBIE mapameTpsl garacera. Onpenesnu-
Te, CKOJIBKO B JJaTaceTe CIy4aeB OTCYTCTBHA MpHU3HAKOB. ONpeaenuTe, CKOIbKO MTPU3HAKOB SBIISIOTCS KaTerOpHaib-
HBIMH. Busyanmsupyiite pacnpeneneHre Npu3HaKoB MO KilaccaM. BusyanmsupyiiTe 3aBUCUMOCTh MEXY IpH3HAKa-
MH.

JIP1.2 Ucnonp3oBaHue U cpaBHeHHE anroputMoB knaccudukanun: KNN, pelaroniye nepeBbs 1 UX aHCaM-
6711, JIOTHCTHYECKasi pETPeccHsl.

Llenyn: mpuMeHEHNE U OIIEHKa aJlTOPUTMOB KJIaCCH(UKALINH.

3amanue:

PaznenuTe matacer Ha OOyJaroONINil M BaJMIAIIMOHHBIN C COXpaHeHHEeM Iponopuuii knaccos. Kmaccnpuim-
pyiTe Touku u3 jpartacera ¢ nomoinsio anroputMoB KNN, jormcruueckoit perpeccun, CART, ciyuaitnoro Jeca,
CatBoost. TTogbepute aydiine mapaMeTpbl alrOPUTMOB CIIOMOIINBIO BAIMAANMOHHONW BeIOOpKH. CpaBHHTE BpeMs
paboTHI AITOPUTMOB M 3aBHCHMOCTB OT IPe100pabOTKH JaHHBIX.

JIP1.3 Hcnonp30Banue U OLIEHKa alNropuTMOB perpeccuu. I1og00p onTHMalIbHBIX ITapaMEeTPOB PErpeccHy.

Lenu: u3ydyeHue anropuTMOB PErPeECCU.

3amanue:

[TpumenuTe MeTo I TMHEHHON perpeccun JUIs pelleHus 3a/1auu Ha jaracere. JlobaBbTe B 1aTaceT IMOJIMHO-
MUaJbHbIE IpU3HaKu. JloOaBIsiiiTe IPU3HAKHU 1T0Ka HE YBHJWUTE NepeodydeHne Ha BaanMoHHoMaaracere. [1pu-
MeHuTe rpebHeByto perpeccuro 1 LASSO, utoObl H30aBUTHCS OT TIepeoOyUeHUs..



JIP1.4 Ontumu3anioHHbIe 3a7a4M U uX pemeHus. [lonbop runepnapamMeTpoB aropuT™Ma ¢ OMOLIBI0 METO-
JI0B OITHMH3ALIH

Ienn: n3ydeHne anropuTMOB PELICHUS ONTHMU3AIMOHHBIX 331a4.

3ananue:

1 OnTuMu3HpyiTe AMHY MapIIpyTa B 3a1a4e KOMUBOsDKEpa ¢ moMolisio anropurmos hillclimb, omkura u

TEHETHYECKOT0 aJITOPUTMa. BRIBEINTE MOy YHBIIHIACS ITyTh U €TO AJIHHY.

2. ONTUMHU3UPYHTE TUTIEpIIApaMETPhl AITOPUTMa MAITUHHOTO 00y4YeHHs (Ha BBIOOP) ¢ TIOMOIIBIO CIy4YaitHOTO

MOKCKA, TOKCKa 1Mo pemnietke, anropurMa hillclimb, resetudeckoro anropurma.

JIP2.1 Knaccudukarus u3odpaxeHuii u TpanchepHoe 00ydeHue.

Ienu: n3yyeHne METOIOB NITyOOKOT0 00yUeHHS )i paOOThI C M300PaKCHUSIMH.

3ananue:

3arpy3uTe gataceT U CO3AalTe UTEPATOpP U1 MOICTH IITyOOKOro 00y4eHus. 3arpy3uTe Mpeqo0yYeHHYI0 Ha
ImageNetcseprounyro cets (AlexNet, VGG niu ResNet) u mo6asbre k backbonemosnocBsasHbIi cioii s 00yde-
HusA. OOy4nTe HEHPOHHYIO CETh HAa, BU3YAIM3UPOBaB rpaduk QyHKIMH MMOTEph HA oOydaromel M BaJIUIAIIMOHHON
BBIOOpKE. PeanmsyiiTe MOy b TPUMEHEHUS HEMPOHHOM CETH K TaHHBIM, TIPOBEPhTE Ka4eCTBO OOYICHHS HA TECTOBOM
BEIOOpKE.

JIP2.2 PaboTa ¢ TeKCTaMH ¥ UX BEKTOPHBIMU MpeACTaBIcHUIMH. [lenn: u3yde-
HHUE MOJIeNiell BEKTOPHOTO MPEJICTABICHUS TEKCTOB. 3aaHKe:
Ckayaiite npeno0y4eHHbIe BeKTopa uis ciioapsi. C MOMOIIIBIO JTF000r0 KiaccuprukaTopa MaluHHOTO 00yye-
uust (KNN, SVM, CatBoost) knaccuduiupyiite TEKCThI U3 JaTaceTa o CyMMe BEKTOpOB citoB. Kiaccugunupyiite
TeKCThI ¢ momotipio LSTM cetn.

JIP3. 1 Ilpumencune Q-Networks st pereHuns MpOCThIX OKPYKEHHIA.

Lemn: u3ydeHne npruMeHEHHsT 00YUCHHUS ¢ TIOIKPEINICHUEM JUTS PeIICHNH 3a1a9 KOHTPOJIA.
3amanue:

OOyuunTe MPOCTYIO MOITHOCBI3HYI0Q-CEeTh AT perreHus okpy»kenuns LunarLander.

[Iponemypsl oricHWBaHUS 3HAHUHN, YMEHHH, (DOPMBI U OPTaHU3AIMS TEKYIIETO KOHTPOJIS YCIEBACMOCTH U
MIPOMEKYTOYHOH aTTeCTaIlluu 00yUaroIuXCs

TeKyuu/uZ KOHTPOJIb YCIIEBAEMOCTH U MPOMCEKYTOUYHAd aTTeCTallvsd CTYACHTOB BCACTCA B COOTBETCTBHUU C
[TonmoxxeHneM 0 TeKyIeM KOHTPOJIE YCIIEBaeMOCTH U MMPOMEXKYTOYHOM aTTecTaluu 00pa3oBaTeIbHON OpraHu3aun

Texkymmii KOHTPOJIb YCIIEBAEMOCTH

Moaynb aenutcst Ha fBa O10ka. Kaxaplii 0710k BKItoYaeT B ce0sl M3yUeHHE 3aKOHYEHHOTO pasjieia, 4YacTh
Monyns.

Texymuit KOHTPOJIb M0 MOIYIFO OCYIIECTBISETCS 10 KalleHIapHOMYy ydeOHoMy rpaduky. Cpoku KOHTPOIIb-
HeIX Meponpustuil (KM) u cpoku moaBeeHnss HTOroOB 1o Moayiro oToOpaXaroTcs B pabodynx y4eOHBIX TUIaHAX Ha
cemectp. CTYICHT HOJDKCH BBIIOJIHHUTE BCE KOHTPOJBHBIC MEPOTIPHSTHS, IPEAY CMOTPEHHBIE MoIyieM K yKa3aHHO-
My CpOKY, IOCJ€ Yero MpenojaBarelb MPOCTaBIAeT OAaJUIbHBIC OLCHKH, HAOpaHHBIC CTYACHTOM IO pe3ylibTaraM
TEKYIIEro KOHTPOIIS YCIeBAeMOCTH IO MOAyIIIO.

KoHTponpHOE MEpOIpUATHE CUUTACTCS BBINOJIHEHHBIM, €CJIM 32 HETO CTYACHT HOJIy4HJ OIEHKY B Oammax
HE HWYKE€ MUHUMAaJIbHOU OLIEHKH, YCTaHOBJIEHHOM MPOrpaMMoi MOJyJisl IO JAHHOMY MEPOIPHUSTHIO.

CTyaeHThl, He cAaBIINEe KOHTPOJIBHOE MEPONPHUITHE B YCTAHOBIEHHBIN CPOK, MIPOJOIDKAIOT paboTaTh HaJ
HUM B COOTBETCTBHUE C MOPSIKOM, IPUHATHIM 00pa30oBaTeIbHOI opraHn3anuei.

IIpoMeskyToUYHAsA aTTeCTALMSA

DopMoii IPOMEKYTOUHOH aTTecTanuu 10 MOoAyIIto SBIIIETCs 3a4eT.

OnenuBanue Mopymns BemeTcsl B COOTBETCTBUU ¢ [loyloskeHWEM O TEKyIeM KOHTpOIIE YCIEBAEMOCTH U
MIPOMEKYTOYHOU aTTECTAlMU CTYICHTOB 00pa30BaTeIbHOIN OpraHu3alny.

Hanpumep, MeToauKa OLEHKH 110 PEHTHHTY

CryzneHT, BHIITOJIHUBIINI BCE NPELYCMOTPEHHBIE YIEOHBIM IUIAHOM 33/1aHHS M CAABLIMH BCE KOHTPOJIBHBIE
MEpPONPUSTHS, TIOIy4aeT UTOTOBYIO OLEHKY II0 MOoayIto 3a ceMecTp B COOTBETCTBHHM CO CIEAYIOLIEH MIKaIOM:

PeiiTunr OueHka Ha 3a4eTe
85-100

71-84 3auer

60-70

0-59 He3zauer




Peiitunr crynenTa no Mojystro 3a cemecTp oIpeaenseTcs Kak cyMMa 0aJuioB, TIOJIy4eHHBIX UM 3a Bce 010ku Moay-
1151, 1 0aJUIOB 32 MPOMEKYTOUHYIO aTTecTannio. MakcuMaibHOE KOJMYeCTBO 0aisioB 3a Moayis B ceMecTpe ycra-
HaBnuBaeTcs paBHbIM 100



