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1. Ileau ocBOEHHUs AUCHUIIMHBI

Llenbro nzyuyenus qucuuiiniel b1.0.20 «CueTeMbl HCKYCCTBEHHOTO HHTEJJIEKTa sBIIsieTCsl YOPMHUPOBAHUE KOMITE-
TEHLUH B 00JIaCTH IPUMEHEHHSI HHTEIUICKTYaJIbHBIX HH(OPMAIIMOHHBIX CHCTEM JJIsl pelIeHUs TPO(eCCHOHANBHBIX 3a/1a4.
3a7aun AUCIUIUINHBL:

— O3HAaKOMUTH C COBPEMEHHBIMH OOJIACTSIMH HCCJIEOBaHUS 110 HCKYCCTBEHHOMY MHTEIUIEKTY M cepamu IpHIIoXKe-

HHSI OKCTIEPTHBIX CHCTEM;

— MO3HAKOMUTB C KOHIETIHAMH, COCTABIAIONIMH OCHOBY COBPEMEHHBIX CUCTEM HCKYCCTBEHHOT'O MHTEIUICKTA,;

— U3J0KUTh TEXHUYECKHE MOCTAHOBKU OCHOBHBIX 3a7[ay, peIIaeMbIX CUCTEMaMH UCKYCCTBEHHOTO MHTEILIEKTa;

— TI03HAKOMHTH C OCOOEHHOCTSIMH MPAKTHYECKOTO MCIIOIb30BAHMSI MHTEIUICKTYalIbHBIX HH(POPMAIMOHHBIX CHCTEM B

o0acTi HH(POPMAITMOHHOHN OE30MaCHOCTH.

2. Mecrto mucuunauabl B ctpykrype OIIOII 6akanaBpuaTta
L{uKy, K KOTOPOMY OTHOCHTCS TUCLUILIUHA!
B1.0.20. «CucteMbl HCKYCCTBEHHOT'0 HHTEJIEKTa)

3. Pe3yabTaThl 0CBOCHHS TUCHHILTHHBI (MOXYJs) «CHUCTEMbI HCKYCCTBCHHOTO MHTCIIIICKTA)
[Iporecc W3ydeHUs] MUCHUILUIMHBI HAMPABICH Ha (OPMHUPOBAHUE JICMECHTOB CICAYIOIIMX KOMIICTCHIIMHA B COOTBET-
ctBuu ¢ ®I'OC BO no nanHOMY HampaBiIeHHIO:

Kox npodec- | HanmenoBanue npodec- Kon, HanmMeHoBaHMe HHANKATOPA J0CTHKeHHs npodeccH-
CHOHAJILHOM CHOHAJILHOI KOMIIETEH- OHAJIbHOM KOMIIETeHIIMH
KOMIIeTeHINI IMH
Cnoco0eH HCIoIb30BaTh IIK- 10.1. [Torumaer npuHIMOEL T0- (3HATH: MeToEI paspa-
SHAaHHE OCHOBHBIX MCTONIOB | cTpoeHMs U OCHOBHBIE METO/BI CH-  [0OTKHM OPUTHHAIIBHBIX
K-10 HUCKYCCTBEHHOI'O UHTEIIEK-

. CTE€M UCKYCCTBCHHOI'O MHTCIJICKTA M [AJITOPUTMOB U IIPO-
Ta B IIOCJICAYIOIIEH MPO-

(heccHOHATBHOI eI TeNb-
HOCTHU B KaUCCTBC HAYUYHBIX
COTPYAHHMKOB, TIPENOIaBa-

NPUMEHSET UX AJIs PEIIEHUs 3a7a4  [TPAMMHBIX PEIICHUM ¢

npo¢eCCHOHANBHON AesITebHOCTH;  [UCIOJIB30BAHNUEM COBpE-
MEHHBIX TEXHOJIOT U

Tenel o0pazoBaTEeIHHBIX IIK- 10.2. Uccrnenyet HampaBicHUs |YMeTh: CTaBUThH 33]auu U
OpTaHW3aIMii BBICIIET0 00- | MPUMEHEHHUS CUCTEM UCKYCCTBEHHO- [alaliTUPOBATh METOIBI H
pa30BaHuUs, HHKEHEPOB, T'O MHTEJUICKTa JUISL  [QITOPUTMBI  MalIMHHOTO
TEXHOJIOTOB. Pa3MUYHBIX IPEIMETHBIX 00NacTell;  (00ydeHus
IK- 10. 3. Bribupaer komiiekchblBiiagerb: nocraHOBKOW
METOJIOB M HHCTPYMEHTAJIbHBIX 3ajay 1o ajanTauy uin

CpEeJNICTB UCKYCCTBEHHOT'O MHTEIJIEKTA [COBEPIIICHCTBOBAHUIO
JUTS PELIeHUS TPO(PECCHOHANBHBIX 3a- METOJIOB H ATOPUTMOB
Jlad B 3aBUCHMOCTH OT OCOOCHHOCTEH [IJIs peIIeHus] KOMIUTEKCa
MPeIMETHON OOJIACTH. Bamad mpeaMeTHOU o0a-
cTH

4, CTpykTypa u coaepKaHue THCHHITHHBI (MOIYJIs)
4.1. CTpyKTYpa AMCUUILIMHBI (MO1Y151)
OO01ast TPYA0EMKOCTh TUCIMITIMHBI COCTABIISIET 2 3aYSTHBIX CIMHHMII, /2 YacOoB.
OuHnas popma 00yuyeHHs

Ne Buanl yueOHoii padoTsl, BKIOYAA ca- ®opMBbI TEKYIIEro KOH-
n/n MOCTOSITE/ILHYIO Pa0OTY CTYAEHTOB M | TPOJIsi yCIEeBaAeMOCTH (1o
HaumenoBanue pa3aesioB u o TPY/0eMKOCTh (B 4acax) Hedenam cemecmpa)
TeM IMCHHMILTHHBI (MOYJst) | = dopMa npPoMeRyTOYHOI
% KOHTngHaﬂ CaMOCTO’ﬁlTe‘""' arTecrauuu (no cemecm-
2 pa6ora Has padoTa pam)
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BBeneHne B MCKyCCTBEHHBIH-
MHTEJIEKT 1 OCHOBHBIE METO- | o | 5o | 10| g | g 10
/TbI MAIIMHHOTO OOYYEHHMS IS~
pabOTHI CTAOTMYHBIMU JTaHHBI-
MK
CucteMbl rTyOOKOro 00y4eHHs
Y Y 517/ 5|6 |6 7
OOGy4eHwe ¢ MOAKPEIUICHHEM 5 (1113 | 4 | 4 1
Iloozomoska k sk3ameny, 3a- | 5
yemy
OO1mas TpynoeMKOCTb, B Ya- IIpomesxyTouHas aTTe-
cax dopma
4118 |18 | 1 1
5 8|18 | 18 8 3auer *
3aueT ¢ OLeHKOH
DK3aMeH
3aounas ¢opma o0yueHust
Buasbl yuedHoii padoThl, BKiIIOYAS ca- ®DopMBbI TEKYLIET0 KOH-
MOCTOSITEJTBHYIO PA6OTY CTYAEHTOB M | TPOJIsl ycnieBaeMocTH (1o
TPY/A0EMKOCTh (B Yacax) Hedenam cemecmpa)
K C DopMa NPOMeKYTOYHOM
OHTAKTHasl AMOCTOATENb | oocranum (no cemec-
padorta Has padoTa

pam)
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paboThI CTaOIMYHBIMU TaHHBI-
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Cucrembl TIy0OKoro oOydenus| 5 38
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Iloozomoska x sx3ameny, 3a- | 5 4

uemy
OO61uas TpYI0EMKOCTh, B Ya- [IpomexyToUHas arre-
cax dopma

8 | 4 4 96 3auer *

3adeT ¢ OLEHKOM

OK3aMeH
4.2. Copep:xanue JUCUMIJIMHBI (MOTYJI51)
Ne n/mm HaumeHoBaHMe MOy s, COACPIKAHHE Yacsl
1 «BBeieHHe B MCKYCCTBEHHBII HHTEJJIEKT M OCHOBHbIE MeTO/bl MAIIIMHHOIO 00y4e-
HUS 171 padoThl ¢ TA0OJIMYHBIMH TAHHBIMID)
Jlekuun
11-15 [OnunoHanpHO: MaTeMaTHYECKHi JIMKOE3 0 JIEMEHTaM MaTeMaTH4eCKON CTaTUCTHKH, 10
JIMHEIHOW anreOphl 1 MaTeMaTHYECKOro aHaIn3a. |
OCHOBHBIE 337]a4Ml CHCTEM HCKYCCTBEHHOTO MHTeIUIekTa. Kilaccmguxanus, xiactepu-
3a1us, perpeccus. THIBI MallMHHOTO OOY4YEeHHUS: ¢ yUHuTeseM, 0e3 yIHuTens, ¢ YacTHd-
HBIM [IPUBJICYCHUEM YUUTEIs, 00yUEHHE C MOJKPEIUICHUEM.
Krnaccudukarms Ha npumepe anroputMa K-ommkaiimmx coceneit (KNN) [Omnuuonans-
HO: beicTphIi mouck Onmkaimux coceneil.]. MeTpUKH OLIEHKH KJIACCU(UKALIUK: TOJI-
nora, tounocth, Fl, ROC, AUC. BammmanuonHas u TecToBas BbIOOpKa. Kpocc-
Banuaanus. PaboTa ¢ kareropranbHBIMHE MPU3HAKAMH.
Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - koaddurment nerepmuna-
. JInHelHas perpeccusi, MOJMHOMHUANbHAs perpeccus. [lepeoOydenne u peryaspusa-
s, rpebuesas perpeccust, LASSO, ElasticNet.
Jluneiinple Momenu anst kiaccudukammu. IleprenTpoH, jorMcTHUecKas perpeccus,
TIOJTHOCBSI3HBIE HEWPOHHBIC CETH, CTOXACTHYECKWH TPaJMCHTHBIH CIyCK M oOpaTHOE
pacnpocTpaHeHHe rpaiieHTa. Perysipusanust TMHEHHBIX MOJIeNel KitacCu()UKaluum.
Krnacrepusanusi, k-means, k-means++, DBSCAN, ariomepaTvBHas KiacTepU3alvs.
MeTpuKH OLIEHKHU KJIaCTepU3alluu.
AJITOpPUTMBI, OCHOBAaHHBIE HA NPHUMEHEHHH PEUIaoIInX AepeBbeB. Kpurepun pasnene-
HUs y37a: MHGOPMAIMOHHBIA BBIMIPHII, KpuTepui J[knHH. AHCaMOiaM pelarounmx
JIepEeBBEB: CIyYalHBIN J1ec, TPaJUCHTHBIN OyCTHHT.
Meton omnopHbIX BekTopoB. [Ipsimas u obpaTHas 3amaya. OnpeneneHne ONMOPHBIX BEK-
TOPOB. SINEPHBII TPIOK.
HaugHeril OaifecoBckuii kiaccupukaTop. MeTonbl OIEHKH pactpeAecHUsT IPU3HAKOB.
EM-anroput™ Ha nprMepe CMeCH rayccHaH.
Mero/pl Oe3rpaJMeHTHONM ONTHMU3ANWY: ciydaiiHeiil mouck, hillclimb, omkur, reneru-
YECKUH aITOPUTM.
JlaGopaTopHbie padoThI 8
JP1.1 Mertoas! pabotsl ¢ Tabimmamu B Python. Arperamus u Buzyanu3amnms 2
JaHHbIX. [IpoBe/ieHre epPBUYHOTO aHAIN3a JaHHbIX.
JIP1.2 CTIONE30BAHNE M CPABHEHHE aNTOPUTMOB Kiaccupukammm: kNN, 2
pemaronye JiepeBbest U nX aHcaMOIIu, JJOTUCTHYECKast PErPecCHst.
JP1.3 Hcnonp3oBaHue 1 OLIEHKA aJITOPUTMOB perpeccu. [1on6op onTuManbHBIX 2
IIapaMeTpPOB PErpecCcuu
JP1.4 OnTuMu3anMoHHBIE 33/1a41 U MX pemenus. [lonbop runepnapamMeTpoB anropuTMa ¢ mo- 2
MOIIBI0 METOJIOB ONTHMH3ALINH.
IIpakTuka 8
IP1.1 [TporpaMMHO-aJITOPUTMHUECKOE OCBOCHNE MaTepuala 10
CamocTosiTebHas paboTa 9
CP1.1 ITpopaboTka yueOHOrO MaTepHaia JCKIHi 1
CP1.2 IMoaroroska x 1abopaTopHEIM paboTamMm 6
CP1.3 IToaroroBka k pyOeKHOMY KOHTPOIIIO 1
CP14 Jlpyrue BHbI CAMOCTOSITEIILHOM paboThI 1




2 Jlexuuu
2.1- Hetiponnsie cetn. yHKIIMN OMMUOKN HEUPOHHBIX CETEH 1 00yIeHHE C 5
2.3 MIOMOIIBI0 0OPaTHOTO pacrpocTpaHeHus rpaaneHTa. [loHsTre 63T4a U 3MOXH.
Paborta ¢ m300pakeHHSIMHU C MOMOIIBI0 HEHPOHHBIX ceTeil. CBepTOUYHBIC HEHpPOHHBIC
cetn. Ormepanuu CcBepTOK, max-pooling. IlomynspHBIE apXHUTEKTYpHl CBEPTOYHBIX
HeiiporHBIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpanchepHoe oOydcHue.
O06paboTka TekcToB. PaboTa ¢ eCTECTBEHHBIM SI3BIKOM C IOMOIIBI0 HEHPOHHBIX CETEH.
BekropHsie npencrasienus aist tekcra: word2vec, skipgram,
CBOW, fasttext. PexyppenTasie Hetiponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaGopaTopHble paGoThI 6
JIP2.1 | Knaccuduxarms nzobpaxenuii u TpanchepHoe oOydeHne. 3
JIP2.2 | PaGota c TekcTaMu M MX BEKTOPHBIMH TPEICTABICHUAMH TEKCTOB. 3
IIpakrnka 4
1;11’ [IporpaMMHO-aIrOPUTMHYECKOE OCBOEHHE MaTepHasa 4
CamocTosiTe1bHast padora 7
CP2.1 | IIpopaGorka yueGHOro MaTepuana JeKImii 1
CP2.2 | [Moxroroeka k maGopaTopHEIM paGoTam 4
CP2.3 | Tlogroroska k py6exHOMY KOHTPOIIIO 1
Cp24 Jlpyrue BHIbI CAMOCTOSTENILHOM paboThI 1
3 «O06y4eHue ¢ MOJKPENICHUEM
Jlekuuu 2
3.1- Ilonarus arenra, cpeabl, COCTOSIHUSA, 1eMCTBUIN U Harpabl. DyHKIusA
3.2 ueHHocTH cocTostHus (Valuefunction) u ¢pyaknms kauectBa neiictus (Qfuntion).
OnruMu3anys CTpaTeTuyl ¢ MOMOIIBI0 MAKCUMU3AMK (YHKIHMH IEHHOCTH M KadecTBa. 3
Q-o0ydenue.
I'ny6okoe obyuenue ¢ noakperieHreM. Deep Q-Networks, Actor-critic.
Jns yposus sxcneptHbiili: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThI 2
JIP3.1 IMpumenenne Q-Networks st pereHus IpOCTHIX OKPYIKEHHI. 2
IpakTHKa 4
1:;[1; [TporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE MaTepuala 4
CamocrosrensHas paborta 3
CP3.1 | TIpopaGoTka yue6HOr0 MaTepHana JeKIuii 1
CP3.2 | ToxroroBka k maGopaTopHbIM paboTam
CP3.3 | Toxroroeka K py6eKHOMY KOHTPOJIIO 0,5
CP3.4 | JIpyrue BuB caMOCTOATENBHOM pabOTHI 0,5

5. O6pa3oBaTejbHbIE TEXHOJIOTHH
B mpornecce npenogaBanus Moayiist HCIIONB3YOTCS CICAYIOIINE METOJIBI, CPEACTBA M OOHOBIISIEMOE MPH HEOOXOIH-

MOCTH IIPpOTrpaMMHOEC obecreuenue I/IH(I)OpMaIII/IOHHLIX TEXHOJIOTUI:

e-mail npemnoasarens;

DIIEKTPOHHBIE Y4eOHO-METOANYECKHE MaTEPUAIIBI JITIsT 00ECIIEYEHUS CAMOCTOSATENILHOM PabOTHI CTYIEHTOB;
CIIMCOK CaliTOB B ceTH «VIHTEPHET» [T MOMCKA HAYYHO-TEXHMYECKOM HH(OPMALIUK IO pa3jieaM JUCIUILIHHEL
MaKeThl MPHKJIaIHBIX IporpaMmM, Hampumep, pytorch.

6. YueOHO-MeToaMUYecKoe oDecneueHNEe CAMOCTOSTEILHONH PadoThl cTyaeHTOB. QOIeHOYHbIE CPeICTBA s Te-

KylIero KOHTpoJist yCrneBaeMocCTHu, IIpOMe)KyTO‘-IHOﬁ aTTEeCTAIlMH IO HTOTraM OCBOCHHSA TUCHUIIJINHBI.



st obecrieueHust caMOCTOSATENIbHOM pabOThI CTYAECHTOB 110 Moayito chopMHUPOBaH METOJMYECKHN KOMIUIEKC, BKIIIOYA0-
1105054

B ceOsl CleAyIOUe YIeOHO-METOINICCKUE MaTCPHUAIBI:

1. ITporpamma Kypca.

2. Y4eOHUKH U YIeOHbIe TOCOOHSI.

3. CIIUCOK aIpecoB CaiTOB B MHPOPMAIHOHHO-TEIIEKOMMYHHKAIIHOHHOM ceT «HTepHeT» (naree

— cetb «MHTEpHETY), COmEpPrIKAINX aKTyaTbHYI0 HHPOPMALHIO TI0 O610kaM Moayis.

bubnnorpaduueckre cChIIKY Ha ydeOHbIC U3AaHNA, BXOSIIIE B METOANIECKIH KOMIUIEKC, IPUBEICHBI B IIEPETHE OCHOB-
HOU ¥ TOTIOTHUTEIBHOM yaeOHOI TuTepaTypsl, HEOOXOIMMOH st ocBoeHHusT Momyis (pasnern 7).

K momosmHuTENEHBIM MaTepraiaM TaKkKe OTHOCUTCS IEpPEUEeHb pecypcoB ceTH «VIHTEpHET», PEKOMEHIyEeMBIX AJISI CAMOCTO-
ATENLHOM paboThI Ipu ocBoeHHU Monyns (pasznen 7). CTyAEHTHI [TOy4atoT JOCTYII K yKa3aHHBIM MaTepuajaM Ha IIepBOM
3aHATUAU 110 Moayiito.

7.  Y4yeOHO-MeTOAMYECKOE M MATEPHAILHO-TEXHMYECKOE o0ecredeHne AMCIUIINHbI(MOTYJIs)
7.1. YueOHas quTepaTypa:

OcHoBHasi TUTepaTypa Mo MOAY.J1I0
1 MammunaHOE 00yueHune. Hayka 1 HCKycCTBO MOCTPOEHHS aJITOPUTMOB, KOTOPBIE M3BJICKAIOT 3HAHUS U3 JaHHBIX.
ITerep ®nax. MK IIpecc. 2015.
2. T'myboxoe oOyuenue. [lorpyxeHue B Mup HelipoHHBIX ceteit Hukonenko Cepreit Uropesuu, Kagypun A. A. | Hu-
kosieHko Cepreit Mropesuu, Kagypun A. A.
3. OOyuenue ¢ noakperuienreM / Carton Puuapa C, bapto Duapro I'., IMK Ipecc, 2020.

JlonoJiHNTeIbHBIE YUeOHbIEe MaTePHATIbI
1. OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa : yuyeOHoe nocodue / E.B.boposckas, H. A. /laBbioBa. 4-¢ u3f.,2neKTpoH. M.
Jlabopatopus 3HaHwmiA, 2020. 130 c.
HWckyccTBeHHbIH HHTEIUTEKT ¢ ipuMmepamu Ha Python. kol Ipatuk. Bunesme. 2019.
3. Tpuknagnoe mammHHOe o0yuenue ¢ nomoinsio Scikit-Learn, Keras u TensorFlow: koHuemnuuu, WHCTPYMEHTHI U
TEXHUKH JJI51 CO3/IaHUsI UHTEIJIEKTYalbHBIX CUCTEM , 2-¢ u3fnanue. XKeponOpenseH. Juanektuka-Bunbsame. 2020.
Xenpuk bpunk, /Ixo3ed Puaapne, Mapk ®esepond «MammaHOE 00ydeHue», [Turep 2017.
Kak yuurcs mammnaa: PeBomronmst B o0nacti HeHpOHHBIX ceTeil u riryookoro oOydenus. SIH Jlexkyn. Anprmaa PRO.
2021.
6. TI'pokaem rirybokoe ob0ydenue. Duapro Tpack. [Turep. 2019.

N
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~

O6yuenue ¢ nmoakperuienrem Ha PyTorch. Coopruk penentos. Ocu Jlro. JIMK Ilpecc. 2020.
8. https://spinningup.openai.com/en/latest/

7.2. UHTepHeT-pecypcChl
Hapsiny ¢ TpaaniMOHHBIME M3JaHUSIMU CTYJICHTBI U COTPYAHUKH UMEIOT BO3MOKHOCTD ITOJIb30BAaTHCS 3JIEKTPOHHBIMHU
MOJIHOTEKCTOBBIMU 0a3aMM IaHHBIX:

Ha3Banue pecypca Ccblika/noctyn
DexTpoHHast OMOIMOTEKa OHJIalH «EIUHOEe OKHO K 00pa3oBa- http://window.edu.ru
TEJBHBIM PECypcam»
«O0pazoBartenbHEIH pecypc Poccumy http://school-collection.edu.ru
denepanbHbIli 00pa30BaTENBHBIHN OPTAN: YUPEKACHHS, IPO- http://www.edu.ru
rpamMmbl, ctanaaptel, BY3e1, Tectsl EI'D, TTA
®denepanbHBIA EHTP WHPOPMAIIMOHHO-00pa30BaTEILHBIX Pe- http://fcior.edu.ru
cypcos (DPLIOP)
Pycckast BupTyanbHast OMOJIMOTEeKa http://rvb.ru
KabuHet pycckoro si3bIKa M JINTEpaTyphl http://ruslit.ioso.ru
HarnmoHanmpHBIN KOPITYC PYCCKOTO SI3BIKA http://ruscorpora.ru
E>xeHnenenpHUK Hayku U oOpa3oBanus FOra Poccun «Akajne- http://old.rsue.ru/Academy/Archives/I
MUSD» ndex.htm
Hayunast anextponnas 6ubamnoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-O0ubaoTeuHas cucrema IPRbooks http://www.iprbookshop.ru
DJIEeKTPOHHO-CIIPaBOYHasl CUCTEMa JIOKYMEHTOB B cdepe oOpa- http://www.informio.ru
3oBanus «MHDOPMIO»
NubopmaunoHHo-npaBoas cucteMa «KOHCYIbTaHT-TLTIOC) CeteBas Bepcusi, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOM 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/

Nurl’'y

DnekTpoHHO-O0ubaMoTeuHas cucrema «lOpaiT»

https://www.biblio-online.ru

HpOpMaIMOHHO-0MOIMOoTEeYHOE ObecTiedeHne y4eOHOro Ipoliecca BKIIIOYaeT B ceOsl:
® JJOCTYI K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM H 3JICKTPOHHBIM TOKYMEHTAM;
® XpaHEHHE BHIITYCKHBIX Pa0OT M BEJCHHS IEKTPOHHOTO MOPTHOIHO 00YIAFOIIIUXCS;
o WV -reader (IPRbooks) a1 MOOHIBHBIX YCTPOMCTB AJIS HE3PAIUX U CIIAOOBUISAIIIX.

Hmerommecs B By3e aJlallTUBHBIE TEXHOJIOTUH JJIs1 BHEAPEHHUS HHKIIO3UBHOTO 00pa30BaHMUs 00ECIEUNBAIOT BO3MO K-
HOCTH BHEAPECHUS METOIOB MHKIIO3MBHOTO 00pa30BaHMs U1 00ydUeHHMs JIFO/eH ¢ HapyIIeHUsIMU 3peHnus B ¢opmax, aaar-

THPOBAHHBIX K OTPAHUYCHUAM UX 3T0POBBAI.

7.3. IlporpammHoe oDecneuenune
JlneH3noHHOE TIpOTpaMMHOE obecreueHne, ucrnoiaszyemoe B Marl'y

ok whpE

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

IIporpammusrit kommiekc MMUC “Busyansnas Ctyaust TectupoBaHus”
AwntusupycHoe 10 Kaspersky endpoint security

CrnpaBouHo-TIpaBoBas cucrema «l apant

7.4. Martepua/jibHO-TeXHHYeCKOe oOecrnedeHne

HaumenoBanue
cIenUATbHBIX NOMelleHUH
U NOMeLeHuii 1J1sl caMo-
CTOAITeILHOM PadoThI

OCHAIIIEHHOCTH CIIeHAJbHBIX MMOMeLeHUi
U MOMeLeHH i /IS CaMOCTOSITeIbHOI padoThI

Ilepeuensn
JIMIEH3MOHHOTO0 H
cB00OHO pacnpo-
CTPaHseMOro Mpo-
TPaMMHOI0 odecre-
YeHMs

PexBu3urbi
MOATBEPKAAI0IIEeTr0
JAOKYMEHTAa

Ayautopus Ne324

386132, PeciyOmmka
Wurywerus, r. Haspanp, AO
l'amyp3uesckuit, yin. Maru-
cTpajibHas , 39 «a» KopIiryc

«I».
Ka6.Ne 324, 3 stax
Mnowaab 8,4 m’

Crienmanu3upoBaHHas yaeOHas MeOeIb IS
00yJaroIuXCs U MPETI0IaBaTeIsT; TEXHIUSCKUE
cpencTBa 00y4eHHs (KOMIBIOTepHAst TEXHUKA,

MyJIbTHMEAUHOE 000pyIOBaHUE: HHTCPAKTHBHAS
JIOCKa, TIPOEKTOP); TOCTYII K MHPOPMAITHOHHO-
TEJIEKOMMYHHKAIIMOHHOM ceTi HTepHeT; yueOHO-
METOANYECKHE MaTepuabl.

Aynutopus Ne
323
s camocTosi-
TENBHOH PaboTHI 00yJa-
FOLIUXCSL.
386132, Pecmry©-
nvuka UHrymerns, r.
Hazpanb, AO I'amyp3ues-
CKMH, yJI. MaructpanbHas
, 39 «a» kopmyc «I».
Ka6.Ne 323, 3
ITaX
ITnomans 48,7 e

Pabouue mecra Jy1st 00y4aronMxcsl, TEXHUYe-
CKHe cpelcTBa 00yueHus (HOyTOyK, JOCKa), JOCTYH K
cetn IHTEepHET, yueOHO-METOIUUYECKIE MaTEePHUAIIBI,
JNIEKTPOHHBIE 00Pa30BaTEIbHBIC PECYPCHL.

Windows 7
Professional,
Microsoft Office
Professional, (I'ocy-
JTAPCTBEHHBIN KOH-
TpaxT Ne09 — 3K2010
o1 29.03.2010, cpoxk
neiictBus - 6Geccpod-
HO)



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

Pabouas nporpamma aucuuruimasl (Moxyist) 51.0.20 CucreMbl HCKYCCTBEHHOI'O MHTEIUIEKTa COCTABJIEHA B COOTBET-
crBun ¢ tpedboBanusivu ®I'OC BO no nampasienuro noarotoBku 05.03.06 Dxosorust ¥ NpUpoIONOIb30BaHUE, YTBEp-
JKJICHHOTO NPUKa3oM MUHHCTEPCTBA HayKH U BhIciero obpazosanust Poccuiickoit @enepaunu ot «07» aBrycra 2020 r. Ne
894, ¢ I3MEHEHUSIMU M JIONOJIHEHUSIMH OT: 26 Hos0pst 2020 r., 3apeructpupoBanHblii Munucrepersom Octuunu PO ot 19
asrycta 2020 r. Ne 59338

IIporpammy cocraBuia:

1. Arumesa M.T., moneHt A.T.H., npodeccop kadeapsl «MHbOpMaAIHOHHEIE CHCTEMBI M TEXHOJIOTHH))

IIporpamma omoOpeHa Ha 3acenanuu kadeapsr «THGOPMAIIMOHHBIC CHCTEMBI H TEXHOJIOTHI

IIpotokon Ne 8 ot «27» anpens 2026 rona

IIporpamma o00peHa Y 4eOHO-METOIUUECKIM KOMUCCHEH HHKEHEPHO-TEXHUYECKOTO HHCTUTYTA
IIportoxon Ne 3 ot «21» masg 2026 rona
IIporpamma yTBepKaeHa YYCHBIM COBETOM HHKEHEPHO-TEXHUYECKOTO HHCTHTYTA

ITpoTokois Ne 4 ot «23» mas 2026 rona



CaeieHHs1 0 epeyTBepP KIeHUH POrPaMMbl HA OUepeTHOI YUeOHbIH o/l U perucTpalui U3MeHeHU i

VueOHbIi
roxn

Pemenne xadempot
(Ne mpoTtokoma, nmata)

BHecennbsle m3MeHEHUS

[Moxmuce 3aB. kadeapoit




[pwnoxxenns 1PIT
MHUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUSI

POCCUINCKOM ®EJEPALIMN
®Ir'BOY BO «MHI'YILICKUI I'OCYJIAPCTBEHHBIM YHUBEPCUTET»

WHXEHEPHO - TEXHUYECKWI UHCTUTYT

Kadenpa «Ixoa0rusi u npupoaonoab30BaHuE»

®OHJ OHEHOYHBIX CPEJICTB 1O JTUCIUIIJIMHE

b1.0.20 IO MOAYJIIO « CUCTEMbI HCKYCCTBEHHOI'O HHTEJIJIEKTA»

Hanpasienue noaroTroBku
05.03.06 Okonorus 1 NPUPOIONOIL30BAHUE

Hanpasiaennocts (npoduiinb)
Okonorudeckasi buoreorpadus

KBamupukanus BeINYCKHAKA
bakanasp

®opma 00yueHUs!
Ounas, 3a09Has

DOH/1 OLIEHOYHBIX CPEJCTB
paspaboTaH ArueBoit M.T., mpodeccop, I-p. TEXH. HAYK, JIOIIEHT
(monmch) @®.1.0., 10KHOCTD, YUeHas CTENEeHb, yICHOE 3BaHNE
PexoMeHI0BaH K yTBEPXKICHHIO Ha 3acenanuu kadeapsl «HGOpMAIIMOHHbIC CU-
CTEMBI ¥ TEXHOJIOT'MK» npoTokou 3acenanust Ne 8 or 27 anpens 2026 r.

3aB. Kadeapoii Manscaros M. X.
(moamnuck)

r. Marac, 2026



OHI/ICAHI/IEVHOKA3ATEJIEI71 N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIHHWU HA PA3JIMYHbBIX 9TAITAX UX ®OPMHUPOBAHMUSI,
OIINCAHME IIKAJI OHEHUBAHUS

®onp oneHouHBIX cpeactB (POC) nmpemycMaTpuBaeT CleayomIee:
—  onucaHWe KOMIUIEKCa IMoKa3aTeJseii — IECKPUITOPOB OCBOCHHUS KOMIIETCHIMI B BUJIE PE3yIbTaTOB O0yUCHNS,
KOTOPBIE CTYJCHT MOXET IMPOAEMOHCTPUPOBATS (
—  (tabmuuna 1). 1 KOHTPOIISL JOCTHKEHUSI KaXKJJ0T0 U3 HUX MPEIYCMOTPEHBI OLIEHOUHBIE CPEACTBA B BHJIE BO-
MIPOCOB, 3aJaHUN U T.[1.;
— o0o3HaYeHHE KPUTEePHeB — IIPABIJI IPUHSATHUS PEIICHHS [0 OIIEHKE JOCTUTHYTHIX PE3YIbTaTOB O0yUCHHS U
c(hOpMHUPOBAHHOCTH KOMITCTEHITHI.
Hanpumep, B kauecTBe MKaIbI OleHNBaHus npuHIMaeTcs 100-0anbHas cuctemMa ¢ BBIICICHHEM
(Tpamanmeit) OIEHOK:

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

THUMOBBIE KOHTPOJILHBIE 3A TAHUSI NI UHBIE MATEPHAJIDI,
HEOBEXO/JUMBIE JJIs1 OHEHKHU 3HAHUI, YMEHMII U (MJIA) ONIBITA
JNESITETbHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMHUPOBAHMSI
KOMINETEHLHI B MTPOLIECCE OCBOEHHUSI OBPA30BATEJILHOI
MPOTPAMMBbI

BbImyckHUK, OCBOMBIIMI 00pa3oBaTENBHYIO IPOTpaMMy, JOJDKEH 00JsanaTh mpodeccroHalbHbI-
MU KOMITETEHIMAMH 10 TEMAaTHIECKUM MOJIYJISIM ITPOTPAMMBI:

Kon HaumeHnoBanue Pesysprarel 00y4eHus
TEMAaTU4ECKOro
MOZYJIS
BBenenue B uckyc- 3Hanus:
CTBEHHBIIl MHTEIEKT —  TEOpeTHYeCKHe OCHOBBI aHAIM3a JAHHBIX U MAIIMHHOTO 00y4YeHHS;
U OCHOBHBIE METOMBI —  crnenuuka paboThl AITOPUTMOB MAIIMHHOTO O0YUCHUS.
MAIIMHHOTO  O0y4YeHHs Ymenus:
s paGoTHI ¢ TabTHy- - IIPUMEHEHHE METOJI0B MAIIMHHOTO OOY4eHWs, ITOJIrOTOBKA JAHHBIX M

MHTEpPIpETaIys pe3ysIbTaTOB.
HagpIku (ONBIT JeATEIbHOCTH):

HBIMHW JaHHBIMH

- HHTepecyeTcs HOBBIMH TPEHIIaMM B CBOCH NpodeccroHanbHON oTpac-
JIM, pacCMaTpHUBaeT X C TOYKH 3PEHUS] MPUMEHEHUS B CBOCH JeSTelb-
HOCTH;

- OIEHWBAeT NPHMEHHMOCTb AJTOPUTMOB, BO3MOXXHBICPHUCKH M IOCIIEI-
CTBUSI OLIMOOK, HAXOJJUT ONTHMAJIbHBIEPEILICHNUS JUIs pabouuX 3a1a4

BBenenne B HCKyc- 3HaHus:

CTBCHHBIH HHTEJUIEKT —  TEOpETHYECKHE OCHOBHI aHAIH3a TAHHBIX W MAIlIMHHOTO 00yYCHWS,;

U OCHOBHBIE METOJIbI —  creruduka paboThl ANITOPUTMOB MAIITMHHOTO OOYIEHHUSL.

MAIMHHOTO ~ OOydeHmss | YMEHMsI:

Jutst paGoThI ¢ TaGIMy- - TPUMEHEHHWE METOJOB MAIIMHHOTO OOYYEHHS, NMOATOTOBKA JAHHBIX U

WHTEPIIPETaIns pe3yIbTaTOB.
HaBbiku (ONBIT A€ATEJBHOCTH):

HBIMU JaHHBIMH

- HWHTEpecyeTcs HOBBIMU TPEHJaMHU B CBOEH MpoQecCHOHANBHOW OoTpac-
JIA, pacCMaTpruBacT UX C TOYKU 3pCHUA IIPUMCHCHHUA B cBOeH JACATCIIb-
HOCTH;

- OIICHUBACT MPUMEHHUMOCTH aJITOPUTMOB, BO3MOKHBICPUCKU U TIOCICA-
CTBUSA OI_HI/I60K, HaXOaUT ONTUMAJIbHBICPCIHCHUS NJISL pa60tmx 3aga4

Cucrempl  TITyOOKOTO 3HaHus:

o0ydeHust - TIPUHIMIIE O0y4YeHNUS U IPUMEHEHNS HEHPOHHBIX CeTeil.
- apXHTEKTYphI IIyOOKWX HEHPOHHBIX CETEH, MPUMEHSAEMBIX B PEIICHUN
MPAKTHYECKUX 3a1a4




CBA3aHHBIX C aHAJIU30M H306p8.)1(€HHﬁ " TCKCTOB,

Ymenus:

- HacTpoiika HEOOXOIUMOIO OKpYXEHHs Uil paboThl ¢ HEHPOHHBIMH
CeTsIMU.

- TpUMCHEHHE u Jn000ydeHHeTpe 100y ICHHBIX

HEHPOHHBIX CETEeH U3 JOCTYIHBIX OHONMHOTEK

HaBbiku (ONBIT 1eATEIbHOCTH):

- BIageeT HaBBIKOM MPOBEICHUS MIOJTHOTO IMKJIa
BBIYHCIINTEIBHOTO SKCIEPUMEHTA, OTPAXKEHHS X014 BBIIOIHEHHS TIPO-
€KTa U MOJY4YEeHHUS pe3ysIbTaTOB B OTUETaX M JOKYMEHTAIUH;

- BJajeeT HaBBIKOM HCIIOJIb30BAHUS CYIIECTBYIOIINX MTPOrPaMMHBIX OHO-
JMOTEK M MOJIeNIeH, CO3/aHMsl MPOTPAMMHBIX pea3aluil TIIyOOKHX
HEUPOHHBIX CETEH

OOyuenmue c 3HaHus:

MOJKPETIIICHUEM - TEOpeTHYECKHE OCHOBBI U aJTOPUTMBI 00YUYEHUS C TIOKPEIUICHHEM;
- IpUMEHEHHE OOyUYeHHUS C MOAKPEIUICHUEM JJIsl IPAKTHYECKHX 3a/1a4.
Ymenus:

- BbHIOOp M peayu3anus arOpUTMOB OOYYEHHS C MOJKPEIUICHHEM C yde-
TOM crieliu(pUKY 3a7a4u

- ajanTanys M HaCcTPOMKa alropuTMOB O0YYEHHS C MOJKPEIICHUEM MO/
OIIPEeNICTICHHYIO CPey.

HaBbiku (ONBIT 1€ATETLHOCTH):

- HMHTepecyeTcs HOBBIMH TPEHIAMH B CBoeil mpodecCHOHAIBHON oTpac-
JIM, pacCMaTpUBAET UX C TOYKU 3pPEHHS NPHMCHEHUS B CBOCH NesTeNb-
HOCTH;

- BIIAJCET HABHIKOM NCIOJIB30BAHUS CYIISCTBYIOIMX MPOrPaMMHBIX
OMOIMOTEK M MOJIENei, CO3aHus MPOrPaMMHBIX peatnu3aluii Ha OCHO-
BE aJITOPUTMOB 00YUYEHUS C TIOAKPEIIICHUEM

CpenctBa il OLECHKHM PA3IMYHBIX YpPOBHEW (DOPMHUPOBaHMS KOMIICTCHIIMA IO KaTETOPUAM «3HAThHY,
«YMETB», «BIAJETh» O0ECIEUNBAIOT PEATU3AIUI0 OCHOBHBIX MPHUHIIUIIOB KOHTPOJIS, TAKMX KaK OOBEKTUBHOCTh U
HE3aBUCHUMOCTb, MPAKTUKO-OPUEHTHPOBAHHOCTh, MEXTUCITUTUINHAPHOCTD.

C y4eToM 3TOro KOHTPOJIbHBIE BOMPOCH! (3a1aHusl, 3a1a4un), Bxoasmue B POC, 11t pa3Mu4HbIX KaTeropuit
U YPOBHEH OCBOSHUSI KOMIICTECHITHI MOTYT HMETh CIICIYIOIIUI BH]I.
3HATD Ilpumepsri:

1  Twumsl 33129 MaIMMHHOTO O0YYCHHS U KJIACCHI allTOPUTMOB, K HUIM IIPUMCHSIEMBIC.
2.  OCHOBHBIC HaNPaBJICHUS PA3BUTHUS HCCIIEOBaHUI B 00IaCTH CUCTEM UCKYCCTBEHHOTO HHTEIUICKTA.
3. Teopernyeckne OCHOBBI AITOPUTMOB MAIIMHHOTO OOYUCHHSI.

YMETD Ilpumepst:
IToaroToBUTH TaHHBIE K UCTIOIB30BAHHUIO AJITOPUTMA MAIIMHHOTO 00y4EHUSI.
OreHMBaTh Ka4eCTBO PELICHUI CHCTEM MAIIMHHOTO O0Yy4eHHS.
AIanTHpPOBAThH aJITOPUTMBI MAITMHHOTO OOYYEHHUS K PEIICHUIO IPAKTHYECKHX 3a]1ady.
BJIAJETD IIpumepsr:
MeTtononorus pazpaboTKH pelieHri MalllnHHOTO 00yYeHusI.
[IpuMeps! NpakTHYECKOrO IPUMEHEHUS apXUTEKTYP UCKYCCTBEHHOTO MHTEIIEKTA.
Merto/p! OHJIAMH TECTHPOBAHUS PELIEHNH MallTHHHOTO 00y4YeHNs..

WN =

wnN -

METOJUYECKHUE MATEPUAJIbI, OIPEJEJAIOIUE ITPOLUEYPbI
OIIEHUBAHUS 3HAHWI, YMEHUW U (MWJIN) ONIBITA JTEATEJBHOCTH,
XAPAKTEPHU3YIOIINE 3TAIIBI ®OPMHUPOBAHUSA KOMIIETEHIINIA

[Tpumepbl (MakeTbl) METOIUYECKHX MATEPHANIOB, OMPEICISIONMNX IMPOIEAYPhl OIICHUBAHWS 3HAHWN, YMEHUH 1
(nnn) ombITa ACSITENEHOCTH

HaunmenoBanne Kparkas xapakTepucruka oue- IIpeacrasiaenne
OLICHOYHOI 0 HOYHOTO CPeACTBA OIICHOYHOTO Cpen-
cpeacTBa cTBa
» oo
Texymmii KOH- CpencTBo NpoBEPKH OCBOCHHS KowmrmtexTs! 6u-
TPOJIb YCIIEBAEMOCTH YPOBHEH «3HAThY», «yMETb» KOMIETEHIUH 7eToB (3a1aHui)




KoMmmniekT 0u1eToB (MpUMeEPHbIA)
burner 1.
11  BaifecoBckuii knaccudukarop. Ouenka npusnakos (Gaussian, Bernoulli, Multinomial). EM anro-
pHUTM.
12 Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.

Buner 2.
21 Amncam6mu. Soft and Hard Voting. Bagging. Ciyuaiisbrii nec.
2.2 Merpmuecknii kmaccupukaropst. KNN. WKNN.

Buner 3.

31 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 Jlepesbs pemenuii. UapopMannoHHbIA BEIATPEIII. OmuOKa Kiaccu(puKanum, SHTPOIHS, KpUTSPHit
Jxunu. IpyHuHr.

Buner 4.

41 Tnobanbueiii mouck. Cnydaiinbiit mouck. Gridsearch. CryuaiiHoe Gnyxnanue.baiiecoBckast om-
TUMH3allUA.

4.2 Jluneiinas perpeccus. I[lonnHomuanbHas perpeccus. ['pedHeBast perpeccust.

bBuner 5.
51 AdaBoost. I'paineHTHBIH OyCTHHT PEIIAIONINX JePEBLEB.
5.2 Knacrepusaius. AgglomerativeClustering. MeTpuku kiiacTepU3anui.

Buner 6.

6.1. Ouenka kiaccupukarmu. IpdexruHocTh 10 [Tapeto. Precision-Recall u ROC kpussie. AUC.

6.2 Heiiponnsie cetu. [lepuentponPo3enonarra. OOparHoe pacnpocTpaHeHue rpaaventa. OyHKIUM akTH-
Banuu. Softmax.

buner 7.
71 JloxanbHBII IOHUCK. HillClimb U ero Pa3HOBUIHOCTH. O1xur. I'enernueckuii
AIITOPHUTM.

7.2 Meton OmOpHBIX BEKTOPOB. S npa.
Ilepeuensb J1a60paATOPHBIX padoT (MPUMepPHbI)

OO0mme pekoMeHAALMH K J1A00PATOPHBIM padoTaM: /Ui pa3HbIX YPOBHEH MOATOTOBKHU CTYAEHTOB MOKHO
HCTIONB30BaTh pa3HyIo ITyOMHY peann3alui pemeHns. Tak, I CTyIeHTOB HETeXHUYECKHX CIIeIMaIbHOCTEeH 3a1a-
HHUE MOJKET 3aKJII0YaThCsl B IPUMEHEHHH FOTOBBIX METO/IOB U3 OMOIMOTEK UM 3all0JTHEHHEM MPOITYCKOB B IPO-
rpammax, rjae 60Jblas 9acTh IOATOTOBJICHA TIpenoAaBaTeneM. [ CTyIeHTOB TEXHUYECKUX CIeUaIbHOCTEH 3a/1a-
HHe OyJeT 3aK/II04aThCsl B pean3aliy allrOPUTMOB 0€3 HCII0JIb30BaHMs TOTOBBIX PELICHUIH.

JIP1.1 Meroasl pabotsl ¢ Tabmunamu B Python. Arperauums u Busyanusanusi JaHHbIX. [IpoBeneHue mep-
BHUYHOT'O aHAIN3a JaHHBIX.

Lenu: n3ydyenne MeTo10B paboThI ¢ JaHHBIMU B PYthon u npoBeieHne mepBUYHOIO aHAIN3a JAHHBIX.

3aganue: 3arpysute gatacet B pandasgaradpeiiM. BeiBequre OCHOBHBIE mapamerpsl aatacera. Onpeaenu-
Te, CKOJIBKO B JJATAaCeTe CIy9aeB OTCYTCTBHA MPHU3HAKOB. OIpenenuTe, CKOJIBKO MTPU3HAKOB SBILTIOTCS KaTErOpHaib-
HBIMH. Brsyanmsupyiite pacnpeaeieHue MpU3HAKOB MO Ki1accaM. Busyanusupyiite 3aBUCHMOCTD MEKIY MPU3HAKA-
MH.

JIP1.2 Vcnosnp30Banue 1 cpaBHeHHE anroputMoB knaccupukarun: KNN, permarorine qepessst 1 UX aHcaM-
0711, JTOTHCTHYECKAsl PETPecCHs.

Lenu: mpuMeHEeHNE 1 OLIEHKA aJITOPUTMOB KIaCCHU(PUKAIIHH.

3amanue:

Paznenure naracer Ha oOyyaronuii M BaJIMJAlMOHHBIN ¢ cOXpaHeHHeM nporopuunii kiaccos. Kinaccudumn-
pyiite Touku u3 gatacera ¢ nmomoubio arroputMoB KNN, noructuueckoit perpeccun, CART, ciydaiiHoro neca,
CatBoost. TToxbepure nydmme napamerpbl aITOPUTMOB CIIOMOIIBIO BaIUAAIIMOHHONW BBHIOOpKH. CpaBHHTE BpeMs
paboTHI aITOPUTMOB M 3aBUCHMOCTb OT IPeJ00pabOTKH JaHHBIX.

JIP1.3 Mcnone3oBaHue U OLIEHKa alNrOpuTMOB perpeccuu. I1og00p onTUMalbHBIX ITApaMEeTPOB PErpeccHu.

[enu: u3ydeHne anropuTMOB PErPECCHU.

3ananue:

[TpumenuTe MeTo THMHEHHON perpeccuu U penieHns 3a1a4u Ha natacere. JlobaBpTe B 1aTaceT MOIHHO-
MHUaJIbHBIE TTpU3HaKy. Jlo0aBisiiTe MpU3HAKK IIOKa HE YBUANTE IepeoOydeHre Ha BaTuAalmoHHOMIaTaceTe. [Ipu-
MeHuTe rpedHeByo perpeccuro 1 LASSO, 4to0bl n30aBUTHCS OT epeoOydeHus..



JIP1.4 OnruMu3anuoHHbBIE 3a1a9u U UX penreHus. [Togbop rumnepmapaMeTpoB aaropuT™Ma ¢ IOMOIIbI0 METO-
JIOB ONITHMHU3AIIHA

Llenu: u3ydeHue aJropuTMOB PELICHHS ONTHMHU3AHOHHbBIX 3a1a4.

3agaHue:

1 OnrrumMu3HpyiTe AIMHY MapIIpyTa B 3aja4e KOMUBOsDKepa ¢ moMorpio anroputMos hillclimb, omkura u

TEHETHYECKOT0 aropuT™Ma. BeIBeuTe MONMYyYHBIINICS MYTh U €0 AJIHHY.

2. ONTUMHU3HPYHTE TUIIEPHIAPAMETPBI AITOPUTMa MALIHMHHOTO 00y4eHUs (Ha BBIOOP) C MOMOIIBIO CIY4alHOTO

MOKCKA, TIOKCKa Mo pemietke, axropurMa hillclimb, resetudeckoro anmropurma.

JIP2.1 Knaccudukarus n3obpaxxeHu 1 TpaHcepHoe 0OydeHue.

Lenu: n3ydeHne METOIOB TIIyOOKOT0 00ydeHHS sl paOOTHI C H300paKEeHISIMH.

3ananue:

3arpy3uTe gatacet W co3JalTe UTepaTop I MOAETH TTyOOKOTro 0OydeHus. 3arpy3ure npeaoOydeHHyIo Ha
ImageNetceeprounyto cets (AlexNet, VGG umn ResNet) u mo6assTe k backbonemosnrocesi3Hsi cioit s oGyde-
Hust. OOy4ynTe HEHPOHHYIO CETh Ha, BU3YaJM3HPOBaB rpaduk (QyHKIMHU MOTeph HA OOydarolled U BaJIuIallMOHHOH
BbIOOpKe. Peanu3yiite MOIyb NpUMEHEHUS] HEHPOHHOW CETH K JaHHBIM, IPOBEPHTE KaueCTBO OOYYEHUS Ha TECTOBOU
BEIOOpKE.

JIP2.2 PaboTa ¢ TeKCTaMu U UX BEKTOPHBIMU MpeAcTaBleHussMu. Llenu: uzyue-
HHE MOJIeJIeii BEKTOPHOTO IPEICTABICHNS TEKCTOB. 3a/laHue:
Ckauaiite npenoOy4eHHbIe BeKTOpa Ast ciioBapsl. C MOMOIIBI0 TI000T0 KiTacCH(HKAaTOpa MAIIMHHOTO 00yte-
uust (KNN, SVM, CatBoost) knaccuduiupyiite TEKCThI U3 JaTaceTa Mo cymMme BeKTopoB ciioB. Kiaccuduuunpyiite
TeKCTHI ¢ momMompio LSTM cetn.

JIP3. 1 Ipumenenue Q-Networks st penieHust IpOCThIX OKPYKEHH.

Lenu: n3yveHne NpuMeHEeHHUs 00y4YeHHs C MOJKPETUICHHEM sl peILICHUH 3a1a4 KOHTPOJIS.
3amanue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-CeTh I peneHus okpyskerus LunarLander.

[Tpouenyps! olleHHBaHMs 3HAHUM, YMEHHH, (OPMBI U OpraHU3alUs TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH H
MIPOMEKYTOUHON aTTeCTalluU 00YJarOLTIXCS

Texymuii KOHTPOJIb YCHEBAEMOCTH M NMPOMEKYTOUHAs! aTTECTALUs CTYJCHTOB BEIETCS B COOTBETCTBUH C
INono)xeHneM o TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOH aTTecTanuy 00pa3oBaTeIbHON OpraHu3aIin

Texymmii KOHTPOJIb yCIIeBAeMOCTH

Mopynb nenurcst Ha aBa Omoka. Kaxplii 650k BKiIIOUaeT B cedsl M3ydeHHe 3aKOHYEHHOTO pasfiesia, 4acTh
Mopnyns.

Texynmit KOHTpOIIb 10 MOIYIIFO OCYIIECTBISIETCS 110 KaJeHIapHOMY ydeOHOMY rpaduky. CpoKu KOHTPOIIb-
HbIX Mepornpusitiii (KM) u cpoku nojBeseHns: UTOroB 1o MoJyio oToOpaxaroTcsi B pabounx yueOHBIX MJIaHaxX Ha
cemecTp. CTyA€HT HOJKEH BBIIOJIHUTH BCE KOHTPOJIBHBIE MEPOTIPHUATHS, IPEAYCMOTPEHHbIE MOylIeM K yKa3aHHO-
MY CpOKy, TOCII€ 4ero IMpenojaBaTellb MPOCTABIsIET OallIbHbIE OLIGHKH, HAOpaHHBIE CTYIECHTOM IO pe3yibTaTaM
TEKYIIEro KOHTPOJIs yCIeBaeMocTu 1o Moayito.

KoHTponpHOE MepomnpusaTHE CYUTACTCS BBIMOJIHEHHBIM, €CJIM 32 HEero CTYACHT MOJIYy4MI OIeHKY B Oammax
HE HIKE MUHUMAJIbHOM OLIEHKH, YCTaHOBJIEHHOM MPOrpaMMOM MOYJIS TI0 JAHHOMY MEPOIPHSTHIO.

CTyzneHThl, HE CABIINE KOHTPOJILHOE MEPONPHATHE B YCTAHOBJICHHBIH CPOK, MPOJOIDKAIOT paboTaTh Hal
HHUM B COOTBETCTBHE C TIOPSAKOM, MPUHATHIM 00pa30BaTeIbHON OpraHU3alnei.

IIpomexyTouHasi aTTeCTALMSA

DopMoii IPOMEXYTOUHOH aTTecTauru N0 MOIYIIO SIBJISETCS 3a4eT.

OuenuBanne Momyns Benercst B COOTBETCTBHM C [lojoKeHHEM O TeKyIleM KOHTpOJIE YCIIEBaeMOCTH U
MIPOMEKYTOUHON aTTECTAllMU CTYJICHTOB 00pa30oBaTeIbHOI OpraHu3auy.

Hanpumep, MeToANKA OLIEHKH 110 PeliTHHTY

CryneHT, BEIIONHUBIINN BCE NMPETyCMOTPEHHBIE YI€OHBIM IUIAHOM 3aJIaHHs M CIIABIINK BCE KOHTPOJHHEBIE
MEPOIIPUSATHSL, I10JIy4aeT UTOMOBYIO OLIEHKY 110 MOAYJIIO 32 CEMECTP B COOTBETCTBUU CO CIIEIYIOIIEH LIKaIOM:

PeiiTuHr OueHka Ha 3a4eTe
85-100

71-84 3auer

60-70

0-59 Heszauer




Peiitunr cTynenTta mo Moyimo 3a ceMecTp onpeeNseTcss Kak cyMMa 0aiioB, TIOJTYyYeHHBIX UM 3a Bce O1oku Mony-
7151, ¥ 06aJUTOB 32 MPOMEKYTOUHYIO aTTeCTalni0. MakcHManbHOE KOIMYeCcTBO 0ayuioB 3a Momyis B cemecTpe ycra-
HaBnuBaeTcs paBHbIM 100



