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Pabouas mporpamMma nucuuruinHbl «CHCTEMBbI UICKYCCTBEHHOTO MHTEJIEKTa» COCTaBJIeHA
B cooTBercTBUH ¢ TpeboBanusmu ®I'OC BO no nanpasienuro noarotoBku 45.03.01 dunono-
THsl, YTBEPXKJIEHHOr0 Ipuka3oM MUHHCTEpCTBAa HAayKH M BbIcIIero oOpa3oBaHus Poccuiickoit
®enepaunn ot «12» aBrycra 2020 r. Ne 986

IIporpammy cocraBui:

K.ILH., noueHT kadenpsl «MHGOpMaLMonHble cucteMbl U TexHoaorumy [llayxanosa P.A.

[Iporpamma onobpena Ha 3acenanuu kadeaps! «MHpopMalOHHbBIE CUCTEMBI M TEXHOJIOTUI

[Iporokon Ne 8 ot «27» anpenst 2026 rona

[IporpamMma oobpeHa YueOHO-METOIUUECKOH KOMUCCHEH (PHIIOIOrMYecKoro gakynprera

[Iporokon Ne 8 ot «28» anpens 2026 rona

1. [lesiu OCBOEHUSA TMCHUNIUHBI



Heabio n3zydenus: aucuuiuinabl  «CHCTEMbl HCKYCCTBEHHOTO MHTEJUICKTa» sBisieTcs (op-
MHPOBAHUC KOMIICTCHIIMU B o0OJacTu MMPUMCHCHH MHTCIIICKTYaAJIbHbBIX I/IH(i)OpMaL[I/IOHHBIX CHU-
CTEM JUIsl PeIIeHHs TPO(EeCCHOHATBHBIX 3a/1a4.

3agaum JUCHMIJIMHBI:

— O3HAKOMHTBH C COBPEMEHHBIMHU OOJIACTSIMU HMCCIIEIOBAHUS MO0 HCKYCCTBEHHOMY MHTEIJICK-

Ty ¥ chepaMy IPUIIOKEHHS IKCTIEPTHBIX CUCTEM;

— IHO3HAKOMHUTL C KOHLCHUUAMHU, COCTABJIAOIIMMU OCHOBY COBPCMCHHBIX CHCTCM HCKYC-

CTBEHHOT'O MHTEJUICKTA;

— HU3JIOKUTb TCXHUYCCKHUC IIOCTAHOBKM OCHOBHBIX 3aJa4, pClIaCMbIX CUCTECMaMH HCKYC-

CTBEHHOT'O MHTEIUIEKTa;

— TO3HAKOMHUTH C OCOOCHHOCTSIMU MPAKTHYECKOTO HCIOJIb30BAaHHS MHTEIICKTYaIbHBIX HH-

(hopMaMOHHBIX CUCTEM B 00JaCTH HH(POPMALIMOHHOM 0€30MacHOCTH.

2. Mecto mucunniimibl B crpykrype OIIOII 6akanaBpuara
HucoummmHaa «CHCTEeMBbI HCKYCCTBEHHOTO MHTEIUIEKTa» BXOAWT B Moayib WH()OpMAIIMOH-
HBIX TEXHOJIOTHI, B 00s13aTenbHYI0 YacTh bioka 1, paznen b1.0.04.02

3. Pe3yabTaThl 0CBOCHHMS AUCHMILIMHBI (MOayJisi)) «CHCTeMBbI HCKYCCTBEHHOT0 MHTeEJI-
JIEKTa»

[Ipouiecc u3yyeHUs MUCHUILUIMHBI HampaBlieH Ha ()OPMUPOBAHHE AIIEMEHTOB CIEIYIOIIMX
kommeteHiuii B coorBerctBum ¢ ®I'OC BO no nanHoMy HampaBJIeHHIO:

Kon mpogec-| HaummenoBaHue npo- Koa, HanMeHOBaHHEe HHAUKATOPA JOCTHKEHHSA 1IPO-
cHOHAJILHOM | (PeccuoHANBLHOI KOM- (deccuonanbLHON KOMIIETEHIIUN
KOMIIETeHI[HHU MeTCHIHH
Cnoco6en ncnonp3o- | IK-9.1. [Tonumaer npunuuner 3HaTh: MeTos! pas-
BaTh 3HAHUC OCHOBHBIX | 110cTpOEHHS U OCHOBHBIE METO- [PA0OTKH OpUIHHAb-
IK-9 METONOB UCKYCCTBCH- | /1) cpcrem HCKYCCTBEHHOTO HBIX aJITOPUTMOB H

HOT'O MHTEIIEKTa B 110~ i
y VHTEJIEKTA U TIPUMEHsIeT ux | POTPAMMHBIX PCIe
crenyrouieii mpodec-

CHUOHAILHOU NesITelNb- IJI PEIICHUA 3a1a1 HpO(bCCCI/I—
HOCTHU B KaQUueCTBE OHaJILHOM ACATCIIBHOCTH

HUI C UCIIOJIb30BAHUEM
COBPECMCHHBIX TCXHO-
IToTHi

IK-9.2. Hccnenyer HampaB- [YMeTb: CTaBUTh 3aj1a-
JCHUs TpUMEHEHMs cuctem [ W a1aAlTHPOBATH
UCKYCCTBEHHOIO MHTeNIeKTa [MCTOARL H allTOpUTME]

JUTS PASTHYHBIX TIpe/IMeTHEIX [MAIHHHOTO 00ydeHus

oOJacreii;
IIK-9.3.  BriGupaer koM- |Biagers: nmocranos-

Hay4YHBIX COTPYAHU-
KOB, TIperoiaBaresei
00pa3oBaTeNbHBIX Op-
TaHU3aIUil BBICIIETO
00pa3zoBaHMs, HHKCHE-
POB, TEXHOJIOTOB.

IJIEKCBI METOA0B U UHCTPYMEH- KO 33184 110 ajJanTa-

TallbHBIX CPEJICTB UCKYCCTBEH- [ AH M COBCPILICH-

CTBOBaHUIO METOJIOB U
HOTO MHTEJUICKTA JJIs PEIICHUS A
AJITOPUTMOB JUTS peliie-
npodeCcCHOHANTBHBIX 33]1a4 B
. |HHS KOMIUIEKca 3a1a4
3aBUCUMOCTHOT OCOOCHHOCTEH .
peIMETHON 001acTH

MpeIMETHOM 00IacTH.

4. CTpyKTypa U cojepaHHMe TUCHUILTHHBI (MOoAyJs) «CucTeMbl HCKYCCTBEHHOTO MH-
TeJJIeKTa)



4.1. CtpykTrypa 1ucuunanHbl (Moayas) «CrucTeMbl HCKYCCTBEHHOT0 HHTEJJIEKTA»

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IUHMII, /2 Jaca.

No Buabl yueGHoii padoThl, BKJIIOYAs ca- DopMblI TEKYLIET0 KOH-
n/n MOCTOSITEJILHYIO PA0OTY CTYIEHTOB H | TPOJIsi ycrieBaemoctH (1o
TPYA0EMKOCTH (B 4acax) Helenam cemecmpa)
K C ®opmMa NPOMeKyTOYHOI
OHTaAKTHas aMOCTOATEC/Ib~- arrecTanuu (no cemecm-
padora Has padoTa pam)
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HbI UHTEJIJIEKT U OCHOB-
HBIC METO/[bI MAIIUHHOTO | © 10186 8
oOyueHus i1t paboThI C
TaOJIWMYHBIMHA TaHHBIMU
4
CucreMsl r1y0OKOIo 6 4 6 8
oOyueHus
OO0yuenue ¢ moIKperuie- 44l 6
HUEM
Bcero 18 | 16 | 16 22
Kypcosas paboma (npo-
exm)
ITloozomoska k sx3amery
OO6mmas TpyI0eMKOCTh, B [pomexxyToUyHast aTTe-
gacax dopma
72118 | 16 | 16 22 [3ooer *
3aueT ¢ OLUEHKOI
Ox3aMeH

4.2. Conep:xaHue TUCHMILIUHBI (MOYJIs1) «CHCTEMbI HCKYCCTBEHHOT0 HHTEJIJIEKTA)



Nen/m | HauMeHOBaHMe MOAYJIsSA, COAEPKaHUE Yacsl
1 «BBesieHHE B HCKYCCTBEHHBIH UHTEJ/VIEKT U OCHOBHbIE€ MeTO/bI Ma-
INMHHOI0 06y4YeHus AJisl paGoThl C TAGJIUYHBIMH JAHHBIMHU»
JleKnuu 10
1.1-1.5 | [OnuuoHanbHO: MaTEMaTHYCCKHI JHKOE3 M0 3JeMEHTaM MaTeMaTh4e- 10
CKOM CTaTUCTHKH, TMHEHHOU alreOpbl 1 MaTEMaTHYECKOTO aHAIIN3A. |
OcHOBHBIE 33724l CUCTEM HCKYCCTBEHHOTro MHTeiekTa. Kmaccuduka-
1usl, KJacTepusalus, perpeccusi. TUIbl MAIIMHHOTO OOYYEHHUS: C yuuTe-
aeM, 0e3 y4yuTens, ¢ YaCTHYHBIM NPHUBICYCHUEM YUUTEls, 00ydeHue ¢
MOJIKPEIIJICHUEM.
Knaccugukaius va npumepe anropurma K-ommkaiimmx coceneit (KNN)
[OnmmmonansHO: BeICTpBI MOMCK Ommkalmux coceaeil.]. MeTpuku
OllIeHKM Kiaccuukanuu: noiaHota, Tounocts, Fl, ROC, AUC. Banuna-
IIMOHHAsA U TecToBas BeIOOpka. Kpocc-Bammpanusa. Paborta ¢ kareropu-
QIBHBIMU TIPU3HAKAMHU.
Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ dunnu-
eHT JeTepMuHanuu. Jluneiinas perpeccus, NOJIMHOMUAIbHASL PETPECCHUSL.
[TepeoOyuenre u perynspusaius, rpedbHeBas perpeccusi, LASSO, Elas-
ticNet.
Jluneitnble Mogenu ans kinaccudukanuu. [lepuentpon, gorucruyeckas
perpeccusi, IOJHOCBSA3HbIE HEUPOHHBIE CETH, CTOXACTHYECKUM I'PAJUEHT-
HBI CIYCK W OOpaTHOE paclpocTpaHeHue TpaaueHTa. Perymspuzanus
JUHEWHBIX MoJieJIel Kiaccu(uKaluum.
Knacrepusanus, kK-means, k-means++, DBSCAN, ariomepaTiBHas Kja-
cTepu3anusi. METpUKH OIEHKU KJIacTepU3alnu.
ANTOpUTMBI, OCHOBaHHbIE Ha MPUMEHEHMH pEUIaroIIuX JepeBbeB. Kpu-
TEepUU pa3AeNieHus y3na: MHGOPMAIIMOHHBIN BBIMTPHIII, KpuTepuil Jxu-
HU. AHCaMOJIU PeIIaoIINX JEPEBhEB: CIYUAHBIN Jiec, TPaIueHTHBIN Oy-
CTHHT.
Merton onopHbIx BekTOpoB. [IpsiMast u obpartHas 3amaya. Onpenenenue
OTIOPHBIX BEKTOPOB. SIAEpHBII TPIOK.
Haugneiii GaitecoBckuii kiaccuduraTop. MeTobl OIIEHKU pacrpesere-
HUS pU3HakoB. EM-anroputm Ha mpuMepe CMecH rayccua.
Mertonpl Oe3rpaaeHTHOI ONTHMHU3AIMU: CiydaiHbiil mouck, hillclimb,
OTKUT, TEHETUYECKUIN aJITOPUTM.
JlabopaTopHbie paboThl 6
JIP1.1 | Metonb! paboTsl ¢ Tabnuiiamu B Python. Arperarust u Bu3yanuzanus 2
naHHbIX. [IpoBeieHre NepBUYHOrO aHaIN3a JaHHBIX.
JIP1.2 | cmonb3oBaHue U cpaBHEHHE anropuT™MoB kinaccudukanuu: KNN, 2
pelarolye 1epeBbesi 1 X aHcaMOJIH, JIOTUCTHYECKAs PErpecCHsl.
JIP1.3 | Ucnosnb3oBaHue U OLlEHKa alroputMoB perpeccuu. [logbop onmrtumans- 1
HBIX
apaMeTpPoOB PErpeccuu
JIP1.4 | OnrtuMu3anuoHHbIe 3a1aud U ux peweHus. [lonbop rumepmnapamerpos 1
JITOPUTMA C MOMOIIBI0 METO/I0B ONITHMHU3AIIHH.
IIpakTuka 8
IIP1.1 | [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 8
CamocrosiTejibHas padoTa 8
CP1.1 | IIpopaboTka ydeOHOro MaTepuaa JEKIUH 2
CP1.2 | IloaroroBka k 1abopaTOpHBIM paboTam 4
CP1.3 | IloaroroBka K pyoe:KHOMY KOHTPOJIIO 1
CP1.4 | Jipyrue BUJIbl CAMOCTOSITENIEHON PabOTHI 1
2 Jleknun 4




2.1- | Heiiponnsie cetu. yHKINH OIMOKN HEHPOHHBIX CeTel 1 00yueHue ¢ 4
2.3 MIOMOIIIBI0 OOpaTHOTO pacnpocTpaHeHust rpaaueHTa. lloHsTHe 63T4a M
AIOXH.
Pabora ¢ n300paxxeHUsAMHU C OMOIIBI0 HEHPOHHBIX ceTeld. CBepTOUHbIC
HelipoHHble ceTH. Onepanuu cBepTok, max-pooling. IlomymnsipHslie apxu-
TEKTYpBI CBEpTOYHBIX HEHPOHHBIX cetei: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpauncheproe oOyueHue.
OO0paboTka TekcTOB. PaboTa € €CTECTBEHHBIM S3BIKOM C ITOMOUIbIO
HEHPOHHBIX ceTel. BekTopHbIe MpeacTaBieHHs I TekcTa: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie nefiponnsie ceti, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTopHbie paboThl 6
JIP2.1 | Knaccudwukarus n3o0paxenuii u TpancepHoe oOyueHue. 3
JIP2.2 | Pabora ¢ TeKkCTaMH ¥ UX BEKTOPHBIMH MPEJICTABICHUSIMU TEKCTOB. 3
IpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepUaIa 4
2.1
CamocrosiTesibHas padoTa 8
CP2.1 | [IpopaboTka yueOHOTO MaTepraia JeKIHil 2
CP2.2 | [ToaroroBka K J1abopaTOpHBIM paboTam 4
CP2.3 | [loaroroBka K pyO€KHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BuJbl CaMOCTOSITENbHON pabOThI 1
«O0y4eHne ¢ MoJAKpEICHUEM
3 Jlekuuu 4
3.1- ITonsTHA areHTa, Cpeapl, COCTOSIHUSA, IEUCTBUM U Harpaisl. OyHKIHS
3.2 neHHoctu coctrosiHus (Valuefunction) u QyHkums kayecTBa AEWCTBUS
(Qfuntion).
OnTuMuzanust CTpaTeruu ¢ MOMOIIBI0O MaKCUMM3aluu (PyHKIMHA IIeHHO- 4
CTH ¥ KauecTBa. Q-o0y4eHme.
['mybokoe obyuenue ¢ moakperuienneM. Deep Q-Networks, Actor-critic.
s yposns skcneptHblil: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie paboThl 4
JIP3.1 | Tlpumenenune Q-Networks st pemieHust pOCThIX OKPY>KEHUMN. 4
IIpakTuKa 4
P [TporpaMMHO-aIrOpUTMHYECKOE OCBOCHHE MaTepuaa 4
3.1
CamocrositenbpHas pabora 6
CP3.1 | IIpopabGoTka yueOHOro MaTepuaa JEeKIun 2
CP3.2 | IloaroroBka K JJabOpaTOpHBIM paboTam 1
CP3.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 2
CP3.4 | [Ipyrue BUJbI CAMOCTOSITENILHON pabOThI 1

5. O6pa3zoBarejibHbIe TEXHOJIOTHHU
B npouecce npenonaBanust Moaymst UCTIONB3YIOTCS CIEAYIONNE METOMABI, CPeACTBa U 00-
HOBJISIEMOE MPU HEOOXOJMMOCTH IporpaMMHoe obecrieueHrne HH(HOPMaMOHHBIX TEXHOJIOTHH:
— e-mail npenonaBarerns;
—  DJIEKTPOHHBIE y4eOHO-METOJMUYECKUE MaTepuallbl Uil 0OECIeYeHUs CaMOCTOSTENIbHOW pa-
OOTBI CTY/ICHTOB;
—  CIIUCOK CalTOB B ceTH «/HTepHET» U1 MOMCKa HayYHO-TEXHUUECKOW MH(pOpMALUHU 10 pa3-
JieniaM TUCIHILIHHEI;



— TaKeThl IPUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. YueOHO-MeTOAMYEeCKOe o0eclevyeHrHe CaMOCTOATEIbHO padoThbl cryaeHToB. Olre-
HOYHBbIE CPeICTBA /IS TEKYIIero KOHTPOJS YCHeBaeMOCTH, MPOMEXKYTOYHON aTTecTanuu
10 UTOraM OCBOEHHS TUCIHUTLIUHBI.

Jlnst obecriedeHus: caMoCTOSATEILHON paboTHl CTYJAEHTOB 0 Mopaymto chopMupoBad MeTo -
CKUI KOMIUIEKC, BKIIOYAIOIINUNA B ce0d cienyromue yueOHO-MEeTOANUECKUE MaTepUabl:

1. Ilporpamma Kypca.

2. Y4yeOHuKU U ydeOHbIE TOCOOUS.

3. Cnucok aipecoB cailToB B MH(OPMALMOHHO-TEIEKOMMYHUKALIMOHHOHN ceTH «MHTepHeT» (na-
nee — ceTb «VHTEepHEeTY), coepKaluX aKTyalbHYyI0 HHpOpManuio o 610kaM Moayis.
bubnuorpadudeckre cchlIkM Ha yueOHbIE U31aHUs, BXOSIINE B METOAMYECKHII KOMILIEKC, TPUBE-
JICHBI B TIEpEeYHE OCHOBHOMW U JIOTIOJIHUTEIHHOHN yueOHOH IuTepaTypsl, HEOOXOAMMOM /Uil OCBOCHUS
Mopyns (pazmen 7).

K nononHuTENBbHBIM MaTepHataM Takke OTHOCUTCS IlepedeHb pecypcoB ceT «MHTepHeT», pe-
KOMEHIYEMBIX JJIsl CAMOCTOATEIBHON paboThl pu ocBoeHnu Moayns (pasaen 7). CTyaeHTsl moy-
YaroT IOCTYM K YKa3aHHBIM MaTepuajiaM Ha IepBOM 3aHATUU 110 MoTyIio.

7. Y4eOHO-MeTOAMYeCKOe M MaTepHAIbHO-TEXHHYECKoe olecrevyeHue IMCHUINJIN-
HbI(MOY.JIs1)

7.1. YueOHast iuTeparypa:

OcHoBHasi TUTepaTypa M0 MOAYJII0

1 MammnHoe o0ydyenue. Hayka u MCKycCTBO OCTPOEHHUS aITOPUTMOB, KOTOPbIE H3BJIE-
KaroT 3HaHus U3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.

2. T'myGokoe obyuenwue. [lorpyxenne B Mup HelipoHHBIX ceTeld Hukonenko Cepreit Urope-
Bu4, Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. Oo6yuenue ¢ moakperuienneM / Carron Puuapn C, Bapro Dunpro I'., JIMK Ilpecc, 2020.

JonosHUTeIbHBIE y4eOHbIe MATEPHAJIbI
1 OCHOBBI UCKYCCTBEHHOTO MHTEIJIeKTa : yueOHoe nocooue / E.B. boposckas, H. A. [la-
BBIZIOBA. 4-€ U3I., JIeKTpoH. — M.: Jlabopatopus 3nanwmii, 2020. 130 c.
HckyccTBeHHBIN HHTEIUIEKT ¢ ipuMmepamu Ha Python. [ixoumlIpatuk. Bubsme. 2019.
3. [MpukiaagHoe MamuHHOE 00ydeHue ¢ momomsio Scikit-Learn, Keras u TensorFlow:
KOHUEMNIMN, MHCTPYMEHTBI U TEXHUKU U1 CO3JJaHUSI UHTEIVIEKTyalIbHbIX CUCTEM , 2-€ U3/a-
Hue. KepornOpenbeH. [Inanextuka-Bunbsame. 2020.

N

4. Xenpuk bpunk, [xo3zed Puuapae, Mapk desepond «Mammnnoe obydenue», [lurep
2017.

o Kak yunrcs mammna: PeBostorninst B 007acT HEMPOHHBIX ceTel U rIyOOKOro 00y4YeHHUs.
Su Jlexyn. Ansninaa PRO. 2021.

6. I'pokaem rimy6okoe odyuenue. Duapro Tpack. [Turep. 2019.

7. OO6yuenue ¢ nmoxkperienuem Ha PyTorch. Coopuux penentos. HOcu Jlro. JIMK
[Ipecc. 2020.

8. https://spinningup.openai.com/en/latest/

7.2. UuTEepHET-pecypchl

Ha3Banmue pecypca Cceblaka/noctyn



https://spinningup.openai.com/en/latest/

DnekTpoHHas 6ubimoTeka oHnaH «EquHoe OKHO K 00-
pa3oBaTeIIbHBIM pecypcam

http://window.edu.ru

«O6pasoBarenbHblil pecypc Poccumn»

http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPESIKICHHS,
nporpammsl, craniaptel, BY3b1, Tectsl EI'D, THA

http://www.edu.ru

denepanbHbIi IIEHTP HHPOPMAITHOHHO-
obpazoBarenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru

Pycckas BuptyanbHast OnbaroTexa

http://rvb.ru

KaOunet pycckoro si3blka U IUTEPATyphl

http://ruslit.ioso.ru

HannoHanpHBI KOPITYC PYCCKOTO S3bIKa

http://ruscorpora.ru

Hayunas snektponnas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DneKTpoHHO-0nbIMoTeuHas cucrema Muarl'y

https://lib.inggu.ru/

WNudopmannonHo-npaBoBas cucrema «l apant

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

7.3. IlporpammHoe oGecnieyeHue:

YHI/IBepCI/ITCT obecneyeH CJICAYIOIMIUM KOMIIJICKTOM JIMIICH3WOHHOT'O ITPOrpaMMHOI'0

oOecrieueHusl.

1. JIuueH3uoHHOE MporpaMMHOe oOecrieueHue, ucnosb3yemoe B MHrl'Y:

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

1.3. MicrosoftOffice 2007, 2010, 2016

1.4. ITporpammusiit kommneke MMUC “Busyanbnast Ctyaus TectupoBanus”

1.5. Ilporpammusiit kommekc MMUC "TTJTAHBI"

1.6. [Tporpammusrii komrieke MMUC "DJIEKTPOHHBIE BEJJOMOCTH"
1.7. Ilporpammusiit kommiekc MMHUC "BEJJOMOCTU OHJIAMH"

1.8. ITporpammusrii kommieke MMUC «PITJ] OHJIAMH»

1.9. YuuBepcanbHblil cratuctuueckuit maker STADIA
1.10. AntuBupycnoelIOKasperskyendpointsecurity
1.11. CnpaBouHo-nipaBoBas cucrtema “Tapant”

2. INTERNET-tieHTp CBOOOAHOTO JOCTYIIA IPH YUTATHHOM 3aJI¢ OMOTUOTEKH.

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue

Onucanne MaTepruaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIs1 M3yYEeHHUs MOLYJIsI



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://elibrary.ru/defaultx.asp
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Ilepeuenb MaTepuaIbHO-TEXHHYECKOT0 o0ecnieueHust Moayist

Ne /i1 | B 3austTrii

Bun u HaumeHoBaHUE 000pyAOBaHUS

1 [JlexumoHHBIE
3aHATUSA

AynuTtopuu ¢ MYJIbTUMEIUHHBIMU CPEJCTBAMH, CPEICTBAMHU 3BYKO-

BOCITPOM3BEJICHUS U MMEIOLIUE BBIXOJ B ceTh «MHTepHer». [lomere-

HUS JUISL IPOBEICHUS ayAUTOPHBIX 3aHATHI, 000pYyJOBaHHbIE yueOHON
Vet -

2 |Jlaboparop-
HbIE pabOTHI

KomnbroTepHblil Ki1ace ¢ KOMIIJIEKCOM NPOrPaMMHBIX CPEACTB, 1103BO-
JSFOIUX KKJIOMY CTYAEHTY pa3padarhiBaTh MPOrPaMMHBIE peasin3a-
LIUM [IPAKTUYECKHX 3334 B XO/I€ BBIIIOJHEHHUS J1a00OPaTOPHBIX paboT

3 |CamocrosiTenb-
Hast paboTa

bubnuoreka, nmeronias pabodne MecTa A CTYJCHTOB. AyJIUTOpPHUH,
OCHAIIIEHHbIE KOMIIBIOTEPAMU C JJOCTYIOM K ceTH «MHTepHeT»

4 |IIpakTuka

KoMIbproTepHsIi K1acc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEICTB, M103BO-
JSIOIIMX KaKIOMY CTYJEHTY pa3padarbiBaTh IPOrpaMMHbIE peain3a-
UM [TPAKTUYECKHX 337124 B XO/I€ BBIIIOJIHEHUS JJAOOPAaTOPHBIX padoT

IlepeyeHb TeXHUYECKUX CPEACTB, MCMOJb3YeMbIX NMPH OCYLIeCTBJEHHH 00pa3oBa-
TeJIbHOI'0 Npouecca mo JUCHUILINHE

HaumeHnoBanue crenuajib- OCHaH_[eHHOCTB crenuaib- Hepequb JIMOCH3MOHHOI'O H
HBIX ITOMEIICHUM M MOMEIlE- | HbIX HOMeHleHI/Iﬁ Hn IIOMCIIC- CBO6OI[HO pacipoCcTpaHiaCMoro
HUM s CaMOCTOSITEILHON | HUH JUIE  CaMOCTOSITEIbHOM IMporpaMmMHOI0 obecneyeHus

paboThl

paboTsl PexBU3UTH MOATBEPKIAIOIIETO
JIOKYMEHTa

Vuebnas ayauropust Ne 236 | Cnenmanusuposannas ydebnas | 1.Windows 7  Professional,

meGens s obywaromuxcs u | Microsoft Office
npenonasatens;  Texnnmueckue | Professional TocynmapcrBeHHSBII
cpenctBa o6yuenus (kommbro- | KOHTpakT Ne  09-3K2010 ot

TCPpHAA TCXHUKA, MyanPIMeI[HfI— 29.03.2010

HOe 00Opy/IOBaHHE), JOCTYI K 2. TIO «BusyanmbHast CTyaus
TECTUPOBAHUA», JINIIEH3MOHHBII

noroBop Ne 1314 ot 8.04.2013
3. «UHpopmannoHHo-

WHPOPMAILTUOHHO-
TENIEKOMMYHUKAIIMOHHON ~ ceTn

Untepner; yueOHO-
cripaBoyHas cucteMa «I'apanm»

MCTOANYICCKUEC MATCPUAJIbL

Caenenust o nepeyTBep:KIeHUH IPOrPaMMbI HA OYepeIHOH Y4eOHbIi roJ U perucrpa-

MU H3MEHEeHH




YueOHbIit Pemenue xadenpol

rox

(Ne mpoTokoia, gara)

Buecennbie n3meHe-
HUA

IToamuce
3aB. Kadeapoit

IIpunoowcenue 1 PII

MWHHUCTEPCTBO HAYKH 1 BRICHIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIAA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ KETHOE OBPA3OBATEJIbBHOE




YYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«AHTYIHICKUA TOCYTAPCTBEHHBI YHUBEPCUTET»

®UJIOJOTMYECKUHA ®AKYJIBTET

®OHJ OHEHOYHBIX CPEJACTB INCIUAIIJIMHBI

b1.0.04.02 «CUCTEMbI UCKYCCTBEHHOI'O UHTEJIJIEKTA»

Hanpapienue noaroToBku
45.03.01 @unonozus

Hanpasnennoctb
«Omeuecmeennas gunonozus. Pycckuil a3vix u tumepamypay

KBanuduxarys BeimycKHUKA
bakanasp

®opma 00yueHus
OYHAA, 3a04YHAA



ONMNCAHHUE MOKA3ATEJIEM U KPUTEPUEB OIL[EHWBAHWS KOMIIETEH-
IOUHN HA PA3/IMYHBIX I3TAIIAX UX ®OPMHUPOBAHMUSA, OIIMCAHHUE IIKAJI
OINEHUBAHMUSA

®onn oneHounbIx cpeactB (POC) nmpeaycMaTpuBaeT cieayoliee:

— oIHcaHue KOMIUIEKca MoKa3aTeseil — IECKpUITOPOB OCBOCHUS KOMIIETEHIIUI B BUJIE pe-
3yJlbTaTOB OOyUEHUs, KOTOPbIE CTYJAEHT MOXKET MPOJEMOHCTPUPOBATH

— (tabnuua 1). ns KOHTPOIS AOCTUKEHUS KAXKAO0T0 U3 HUX MPETyCMOTPEHBI OLIEHOYHbIE
CpEICTBa B BUJIE€ BOIIPOCOB, 3a/1aHUM U T.[1.;

— o00o03HaUYCHHE KpUTEepPHeB — IPABIII IPUHATHS PEILICHUS MO OIICHKE JOCTUTHYTHIX Pe3yJbTa-
TOB 00y4YeHUsI U CPOPMUPOBAHHOCTU KOMITETEHIIHIA.

Hanpuwmep, B kauecTBe mikanibl orieHnBanus npuauMaetcs 100-0anpHas cuctema ¢ BbIIeIeHUEM

(rpagarueii) OLEHOK:

PeliTunr OneHka Ha 3aueTe
85-100
71-84 3auer
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AIAHMSI WM UHBIE MATEPUAJIBI, HEOB-
XOJIUMBIE 17151 ONEHKH 3HAHWI1, YMEHUI W (UJIA) OTNIBITA JAESATEJBLHO-
CTU, XAPAKTEPU3VIOIIME DTANBl ®OPMHUPOBAHUSI KOMIETEHIHI B
MPOLIECCE OCBOEHMSI OBPA30BATEJILHOM NPOT'PAMMBI

BrinyckHUK, OCBOMBINHMI 00pa3oBaTelbHYI MPOrpaMMy, JIOJDKEH 00JanaTh
npodeccnoHaTbHBIMI KOMITETEHITUSIMU 110 TEMATHYECKUM MOJIYJISIM MTPOTPaMMBI:

Kon HanmenoBanue Pe3ynbTarsl 00yuenus
TEMaTHYECKOTr 0
MOy
BBenenue B uckyc- 3HaHus:
CTBEHHBI MHTEJIEKT | — TEOPETUUECKHIE OCHOBBI aHAIN3a JAHHBIX M MALINHHO-
¥ OCHOBHBIE METO/IbI ro oOy4eHus;
MAILIMHHOIO O0y4eHus | — crieriuka paboThl AITOPUTMOB MAILIMHHOTO 00y4e-
JUTst paboTHI ¢ Ta0- HUAL
JUYHBIMU JaHHBIMU YMenus:

- [pPUMEHEHHE METOJI0B MAIIMHHOTO 00YyYEHHMsI, TOATOTOBKA
JAHHBIX U UHTEPIpETAIHs PE3yIbTaTOB.

Hagbiky (ONBIT AeATEJBHOCTH):

- HMHTepecyeTcsl HOBBIMU TpEHJaMH B cBOel mpodeccuo-
HaJIbHOU OTpaciiv, pacCMaTPUBAET UX C TOUKU 3PEHHUS
MIPUMEHEHUS B CBOEH /EATEIbHOCTH;

- OLEHUBAET NPUMEHUMOCTb AJITOPUTMOB, BO3MOKHBIE
PHUCKH U TIOCIEICTBHSI OIIMOOK, HAXOIUT ONTUMAJIbHbIE
peteHus [y paboymnx 3aaa4y




CucreMbl NITyOOKOrO
oOy4eHus

3HAHUA:

MIPUHIUIBI 00YYeHHs ¥ IPUMEHEHUS HEHPOHHBIX CETEH.
ApXHUTEKTYpPHI IITyOOKUX HEUPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU NPAKTUYECKUX 33]1a4

CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenuns:

HACTpOWKa HEOOXOAUMOTO OKPYKEHUS [Tt paboThI ¢
HEHPOHHBIMHU CETSIMH.

MPUMEHEHHE U I000ydeHHUe Mpe100yuIeHHBIX
HEHPOHHBIX CETEH M3 JTOCTYIMHBIX ONOINOTEK

HaBbIkH (ONBIT J€eSITEJILHOCTH):

BJIa/I€€T HABBIKOM IIPOBEICHHUS MOJHOTO IIUKIIA
BBIYHUCIIUTEIBHOTO 3KCIIEPUMEHTA, OTPAXKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOIYYCHUS PE3YJIbTaTOB B OTYETAX
Y TOKyMEHTAIUH;

BJIaJICET HABBIKOM HCIIOJIb30BAHUS CYILIECTBYIOIIUX MPO-

IpPaMMHBIX OMOIHOTEK U MOJIeNel, CO3/1aHus TIPOTpaMM-
HBIX peanu3aluil TTy0OKUX HEUPOHHBIX CETei

OObyuenue ¢
MOJIKPETUICHHEM

3Hanug:

TCOPCTUUCCKHUEC OCHOBBI U aJITOPUTMBbIL 06yqu1/151 C 11011~
KPCILVICHUEM

IIPUMCHCHUC O6y‘ICHI/I$[ C MOAKPCIINICHHUEM JJIA ITPAKTHUYC-
CKHUX 3aaay.

YMmenus:

BBIOOp M peanu3aliysi aaropuTMOB 00YUYEHHUs C MOAKpen-
JIEHUEM C Y4€TOM clielu(DUKH 3a1a4u

ajlanTanys U HacTpoiika aJropuTMOB 00yUYEeHHS ¢ TIOJ-
KPEIJICHUEM I10]1 OIIPEJCIICHHYIO CPELy.

HaBbikHu (ONBIT AeSITEJILHOCTH):

MHTEpeCyeTcs HOBBIMU TPEHIaMu B CBOEH mpogdeccuo-
HaJIbHOW OTpacili, pacCMaTPUBAET UX C TOUKU 3PEHHUS
MIPUMEHEHUS B CBOEH EATEIbHOCTH;

BJIa/IEET HABBIKOM HCITIOJIB30BAHMSI CYILIECTBYIOIIMX IIPO-
IrpaMMHBIX OMOJIMOTEK U MOJIeIeH, CO3AaHUsI TPOTPAMM-
HBIX pealln3aliii Ha OCHOBE AJITOPUTMOB 00YUEHUS C
MOJIKPETIJICHUEM

CpC,Z[CTBa AJIs1 OLICHKH PAa3JIMYHbIX ypOBHCfI (I)OpMPIpOBaHI/Iﬂ KOMIIETEHITUIM I10 KaTer OopHuAM
«3HAaTb», «YME€Tb», «BJIAACTH» 00ecrneynBaroT peain3anuo OCHOBHBIX IMPUHIIUIIOB KOHTPOJIA,
TaKUX KaK OOBEKTHBHOCTH U HE3aBUCUMOCTD, IMPAKTHKO-OPUCHTUPOBAHHOCTb, MCKIAUCIUILIN-

HapHOCTb.

C ydeToM 3TOro KOHTPOJIbHBIE BOIPOCH! (3adaHus, 3ajaun), sxoasaume B DOC, mis pas-
JIMYHBIX KATETOPHUI U YPOBHEN OCBOEHHUS KOMIIETEHIIUI MOTYT HMETh CJICIYIOIIUN BH/I.

3HATDH
IIpumepsr:

=

Twurnsl 3aJa4 MallIMHHOT'O 06yqu1/1;1 1 KJIaCChI aAJITOPUTMOB, K HUM NIPUMCHACMBIC.

2. OcHOBHBIE HaNpaBJICHUS PA3BUTHS UCCIIEOBAHHUM B 00JIACTH CUCTEM UCKYCCTBEHHOTO

HUHTCIJICKTA.

3. Teopernyeckrue OCHOBBI AITOPUTMOB MAITUHHOTO O0yUYEHUSI.




YMETD
IIpumepni:
[ToaroTOBUTH NaHHBIE K MCIIOIB30BAHHIO AJITOPUTMA MAITUHHOTO O0YYCHUSI.
OreHuBaTh KaYeCTBO PELIEHUH CUCTEM MAIIMHHOIO O0yYeHHUS.
3. AmanTHpoBaTh aJTOPUTMbI MAIIMHHOTO OOYYEHUS K PEIICHHUIO TPAKTHUYECKUX 3aj1ad.
BJIAJETDH
IIpumepsbr:
Mertoponorus pa3paboTKH pelieHH MalllnHHOTO O0YYeHHUS.
[IpuMepsl IPAaKTUYECKOr0 MPUMEHEHUS apXUTEKTYP UCKYCCTBEHHOI'O MHTEJUICKTA.
3. Mertoabl OHJIalH TECTUPOBAHUS PEIIEHUI MAIMHHOTO O0yUYEeHMS.

N

-

METOAAYECKHE MATEPHAJIBI, OIPEAEJAIOINUE ITPOUEAYPBI OLIE-
HUBAHWA 3HAHUWU, YMEHUU U (W/IK) ONIBITA JESATEJbHOCTH, XAPAKTE-
PU3YIOINUE OTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUHU

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPHUANIOB, OINPEACISIOLIUX MPOLEAYPbl OLIEHH-
BaHUS 3HAHUN, YMEHUH U (WJIH) OMbITA 1€ATEIHbHOCTH

HaumenoBanmne Kpartkasi xapakTepucTHKA OLleHOY- IIpeacrasienue
OLICHOYHOI0 HOT'0 CpPe/ICTBa OLICHOYHOI0 CPE/ICTBA
cpeacrBa B GoHae
Tekymwmii KOHTPOJIb CpenctBo npoBepKU OCBOCHHUS Komriektsl OniieToB
yCIIEBAEMOCTH YPOBHEH «3HATh», «yMETh» KOMIIE- (3amanuii)

KommiekT OuseroB (mpuMepHbIi)

Burer 1.

11 BaiiecoBckwmii kinaccudukarop. Orerka npusHakos (Gaussian, Bernoulli, Multino-
mial). EM anroputm.

1.2 Knacrepusarus. KMeans, KkMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciy4aiinblii jiec.
2.2 Merpuueckwmii knaccuduraropbl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccusi. LASSO, LARS. CART.

3.2 JlepeBss pemenuii. UudopmannoHHbIi BEIUTphIT. Omudka knaccudukamnmu, SH-
Tponus, kpurepui xunu. [IpyHunr.

buer 4.

4.1 T'noGambuerii mouck. Cayuainenii mouck. Gridsearch. Coyuwaiinoe Omyskma-
Hue.baliecoBckas onTuMHU3aIusl.

4.2 Jluneiinas perpeccus. [lomnaomMuansHas perpeccus. [ peOHeBas perpeccusl.

buner S.
5.1 AdaBoost. ['paqreHTHBIOYCTHHT PEeIIaONIUX JCPEBbEB.
5.2 Knacrepuszanus. AgglomerativeClustering. Metpuku KiacTepU3aIiHH.

buner 6.
6.1. Onenka kinaccudukamu. dddexruBHocts 1o [Tapero. Precision-Recall u ROC kpu-

Beie. AUC.



6.2 Heiiponnsie ceru. [leprentponPo3enbnarra. OO6paTHOE pacpoCTpaHEHUE TPATUCHTA.
®dyuknuu aktuBammy. Softmax.

buner 7.

7.1 Jlokanpubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. I'eHeTHYeCKHiA
QJITOPUTM.

7.2 MeToJ1 OOpHBIX BEKTOPOB. S pa.

Ilepeuyens J1abopaTOpHBIX padoT (IPUMepPHBbI)

O0mume pexoMeHIaLMN K J1a00pPaTOPHBIM padoTaM: [UIsl pa3HbIX YPOBHEH MOATOTOBKU
CTY/IEHTOB MOKHO MCIIOJIb30BATh Pa3HYIO MIYOUHY peanu3aluy pemeHus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEHUATbHOCTEN 3aJaHNE MOKET 3aKJIF0UaThCsl B IPUMEHEHUHU IT'OTOBBIX METO-
JI0B U3 OMOJIMOTEK MM 3all0JTHEHUEM MPOIYCKOB B IpOrpaMMax, e 0oJibiias 4acTh HOArOTOB-
JeHa npenozaasareneM. s CTyIeHTOB TEXHUYECKUX CIELUAIBHOCTEN 3aaHue OyaeT 3aKIIo-
4aThCs B peasln3alluy aJIrOpUTMOB 0€3 UCIOJIb30BaHUs TOTOBBIX PELICHUH.

JIP1.1 Mertoasl pabotel ¢ Tabiuuamu B Python. Arperanus v BU3yanu3aiusi JaHHBIX.
[IpoBenenune nepBUYHOrO aHaIM3a JAHHBIX.

Llenu: u3ydenne MeTo0B paboThl ¢ JaHHBIMU B PYthOn u mpoBeneHue mepBHYHOIO aHa-
JIM3a JaHHBIX.

3amanue: 3arpy3ute natacet B pandasmaradpeiiM. BriBeanTe OCHOBHBIE MapaMeTphl J1a-
tacera. OnpenenuTe, CKOJBKO B 1aTaceTe CIydaeB OTCYTCTBUA Mpu3HakoB. Onpeaenure, CKOJb-
KO IPHU3HAKOB SIBJIAIOTCS KaTeropualibHbIMU. Busyanusupyite pacnpeiesneHue MPU3HAKOB IO
Ki1accaM. Buzyanusupyite 3aBUCUMOCTb MEXY HPU3HAKAMH.

JIP1.2 Wcnonb3oBanue u cpaBHeHUE anroputMoB kinaccupukarmu: KNN, perarorue je-
PEBbs U UX aHCAMOJIH, JIOTUCTUYECKAasl perpeccusl.

[enu: mpuMeHeHre 1 OIIEHKa aJTOPUTMOB KJIacCU(DUKAIUH.

3amanue:

PaznenuTe natacer Ha 0Oy4aromuii ¥ BAIMIAIIMOHHBIN C COXpAaHEHUEM TIPOTIOPIU Ki1ac-
coB. Knaccuduuupyiite Touku u3 garacera ¢ nomoinsio anroputmMoB KNN, norucruueckoit pe-
rpeccun, CART, cinyuaiinoro neca, CatBoost. [ToxbGepure sydimme mapamMeTpbl aJTOPUTMOB C
MIOMOIIBIO BaTUJAIIMOHHON BBIOOPKH. CpaBHHMTE BpeMsi pabOThl alTOPUTMOB U 3aBUCUMOCTH OT
pe100paboOTKU JaHHbIX.

JIP1.3 Wcnonp30BaHuE M OLIEHKAa aJrOpUTMOB perpeccuu. Ilogbop ontumanbHbIX mapa-
METPOB PErPECCHH.

Llenn: n3ydeHne aropuTMOB PETPECCHUH.

3amanue:

[IpumenuTe MeTo 1 TMHEWHOM perpeccuu JUls pelieHus 3a1a4u Ha qatacere. Jlo6aBbTe B
JaTaceT MOJUHOMUANIbHBIE IPU3HAKU. J{00aBsiiTe MpU3HAKU MTOKA HE YBUIUTE IepeoOyueHue
Ha BaJIMJIAIIMOHHOM natacete. [[pumenunTe rpedHeByto perpeccuto 1 LASSO, uyTo0b1 n30aBUTHCS
OT IIepeo0yUeHusI.

JIP1.4 OnTUMHU3aIMOHHBIE 331a4K U UX perreHus. [Iog6op runepnapaMeTpoB aropuTMa ¢
MIOMOIIBIO METOIOB ONMTUMHU3AINN

Llenu: u3yueHne alropuTMOB PEIICHUS ONTUMU3AIIMOHHBIX 33/1a4.

3anaHue:

1 OnTuMU3UpYHTE JTHHY MapiipyTa B 3a7a4e KOMHBOSDKEPA C TIOMOIIIBIO AITOPUTMOB

hillclimb, omkura u renerTrueckoro anropur™a. BeiBenuTe MONTYYHUBIIHIACS YTh K €TI0

TUTHHY.

2. OnTUMU3UpPYHTE TUTIEPTIApaMETPhl aIrOpUTMa MAITMHHOTO 00y4YeHUs: (Ha BHIOOD) C MO-

MOUIBIO CIY4aifHOTO TOHMCKa, MOMCcKa mo pemierke, anroputma hillclimb, renernyeckoro anro-
pHUTMa.



JIP2.1 Knaccudukanus n3o0pakeHuid 1 TpanchepHoe 00yUueHue.

[enn: u3ydeHne METOI0B TITyOOKOTO 00yUeHUS 7St pabOTHI C U300pAKESHUSIMHU.

3anganue:

3arpy3uTe gaTtaceT W CO3JaiTe MTEepaTrop I MOJENIU TIyOOKOro oOydeHus. 3arpys3ure
npenoOydennyro Ha ImageNetcseprounyio cets (AlexNet, VGG mau ResNet) u mobaBsTe K
backbonenonHocBs3HbIi cioii st 00ydeHus. OOy4nTe HEWPOHHYIO CETh Ha, BU3yalU3UPOBAB
rpaduK (QYHKIMU MOTEPh HAa OOydYaloOUIed W BaJMJAIMOHHOW BBIOOpKE. Peanmsyiite mMomysb
MPUMEHEHHUS] HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAUeCTBO 0OYUEHUs HAa TECTOBOM BHIOOPKE.

JIP2.2 Pabora ¢ TeKCcTaMu U UX BEKTOPHBIMU MPEACTABICHUSIMHU.
[enu: nuzydyenue Mojenell BEKTOPHOTO MPEICTaBICHUS! TEKCTOB.
3anaHue:
CkauaiiTe npeioOydeHHbIe BeKTOpa is cioBaps. C MOMOIIbIO JIF000T0 KiacCupuKaTopa
marmmaHOoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThI U3 1aTaceTa Imo CyMme
BeKTOPOB cioB. Knaccudunupyiite Tekctsl ¢ momoiursio LSTM ceru.

JIP3. 1 TIlpumenenue Q-Networks mist pemieHuns mpoCcThIX OKPYKEHHI.

[enm: n3ydeHne npuMeHeH s 00yICHHUS C MTOIKPEIUICHUEM [T PEIICHUH 3a/1a9 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh st pereHust okpykenus LunarLander.

[Ipouenyps! onieHUBaHUS 3HAHUM, YMEHUH, (OPMBI U OpraHU3aLUs TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllUU O0yUJaIOIXCs

Texymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAsL aTTECTalUsl CTYyI€HTOB BEIETCS B
COOTBETCTBUH C [I0s10KEHMEM O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEKYTOYHOM aTrTecTa-
1My 00pa3oBaTeIbHON OpraHu3aluu

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha 1Ba 6o0ka. Kaxapiil 670K BKIIIOYaeT B ce0sl M3yuyeHUe 3aKOHYEHHOTO
paznena, yactu Moyns.

Texymuii KOHTPOJIb IO MOy IO OCYIIECTBIISIETCS IO KAJICHIAPHOMY yueOHOMY TrpaduKy.
Cpoku koHTposibHBIX MeponpusaTiii (KM) n cpoku noaseneHust UTOroB no Mogymto otodpaxa-
10TCA B pabouyux yuyeOHbIX IIaHax Ha cemecTp. CTYJEHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEpOINPHUATHS, IPEAYCMOTPEHHBIE MOylIeM K YKa3aHHOMY CPOKY, IIOCJIE YEro IMpernojaBaTeib
MPOCTaBJISIET OaJJIbHBIE OLIEHKH, HaOpaHHBbIE CTYJEHTOM IO pe3yJbTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMocTu 1o Moayio.

KoHTposnbHOE MeponpusATHE CUUTAETCS BBIIOJIHEHHBIM, €CJIM 32 HETO CTYACHT IOJIY4HII
OLIEHKY B OajyiaXx He HI)Ke MUHHMAJbHOM OLIEHKH, YCTaHOBJIGHHOW MpPOrpamMMoOil MOAYNs IO
JAHHOMY MEPOIPUATHIO.

CryneHThl, HE CAABIINE KOHTPOJIBHOE MEPONPUATUE B YCTAHOBJIEHHBIN CPOK, IPOAOJI-
XKaroT paboTaTh HAJl HUIM B COOTBETCTBUE C MOPSIKOM, MPUHATHIM 00pa30BaTeIbHON OpraHusa-
UEH.

IIpomeskyTouyHasi aTrecTanus

DopMOii MPOMEKYTOUHON aTTeCTALMU IO MOIYIIIO SBIIAETCS 3a4eT.

OuenuBanne Mojyinst Benercss B COOTBETCTBUU C [lonokeHHEM O TEKyleM KOHTPOJE
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYAEHTOB 00pa30BaTEIbHON OpraHn3aIiH.

Hanpumep, MeToaMKA OLIEHKHU 110 PEHTHHTY

CryneHT, BBIMOJHUBIINN BCE MPEAYCMOTPEHHbIE YUEOHBIM TUIAHOM 33JJaHUs U CIIABIIUN
BCE KOHTPOJIbHBIE MEPONPHATHS, NOJy4aeT UTOTOBYIO OLIEHKY IT0 MOAyYJ0 3a CEMECTP B COOT-
BETCTBHUHM CO CJICYIOLIEH IIKAJIOM:



PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Heszauger

Pelitunr crynenta no Moyiio 3a ceMecTp onpesensercs Kak cymMma 0ajuioB, HOTy4YEeHHBIX UM
3a Bce 0110k Moayrs, 1 0aJijIoB 32 IPOMEKYTOUHYIO aTTecTaluio. MakcCUMaabHOE KOJTUYECTBO
O6ayoB 3a Moaysb B ceMecTpe ycTaHaBIMBaeTcsl paBHbIM 100




