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Paboyas mporpamMma qucUUIUIUHEl « OCHOB8bI cucmem UCKYCCMBEHHO20 UHMENIEeK-
ma» COCTaBJieHa B COOTBETCTBHM C y4eOHBIMM IUITAHAMHU IO HAIIPABJIEHMIO NTOArOTOBKH
01.03.04 INpuknagHas MaTeMaTHKa (HampaBleHHOCTH (mpoguibs) — «IIpukinaaHas ma-
TeMaTHKa U KubepHeTHka», «bu3Hec-aHanmMTHKa PUHAHCOBBIX cucTem») A 2023 rona
npuéma 1o ouHoi popme o0yueHus.

CocraBurens:
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MCKYCCTBEHHBIN UHTEIIEKTY, - ; ; 3

KaHJAUJAT TEXHUYECKUX HayK, JAOLIeHT, K.H. Edumenko
(noanucs)

Pabouas mporpamma paccMOTpeHa W NpHHATA Ha 3acefaHuu Kadenpsr «lIpu-
KJIa/iHasi MaTeMaTHKa U UCKYCCTBEHHBIM HHTEIIIEKT.
ITporokon ot «14» urons 2023 roxa

. ) 7 ;
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[IpoToxon oT « » 20 roja Ne

3aBenyronuii kapenpoit [lasnenn B.H.
(noanuce) (©.1.0.)




1 OBBEKT, HEJIb U 3ATAYU OCBOEHUA JUCHUIIJIMHBI

JlucuuniamHa pacCMaTpUBAET OCHOBHBIE WJEH M METOJbI, UCIIOIb3yEMbIE IPHU
MMPOEKTUPOBAHUU COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTIO HMHTEIUIEKTAa. OCBOMB H3JO-
KEHHBIE METOJIbl U MOJXO0Jbl, OOYYAIOIIUICSI CMOXKET CaMOCTOSATEIbHO MPUCTYIUTh K
pa3pabOTKe UHTEIUIEKTYAIbHBIX CUCTEM B POJIM UHXKEHEPA M0 3HAHUSIM.

Heabio TUCHUILIHHBI SBIISIETCS (DOPMUPOBAHKE Yy 00YyUAIOIIUXCS TEOPETUUECKUX
3HAHUW ¥ MPAKTUYECKUX HABBIKOB B OOJACTHU CHUCTEM HCKYCCTBEHHOTO WHTEJUIEKTa U
OCHOBHBIX METOJIOB MAIIIMHHOTO 00 YyYEHUSI.

B pesynbrare 0CBOCHUS TUCHUIUIUHBI 00 yYarOIIUICS TOJKEH

3HATb OCHOBHBIE TE€OPETHKO-METOJIOJOTHYECKUE MOJOKEHUS CHUCTEMHOTO MOA-
X0Jla Kak Hay4yHOU U (priiocodCckoil KaTeropuu; NPUHIIMIBI OPraHU3aluu HAay4HOU pa-
00TbI, COBPEMEHHBIE METO/IbI COOpa M aHalih3a MOJYYEHHOI0 MaTepuana, CocoObl ap-
T'YMEHTAIlMU; OCHOBHBIE MOHSTHUS, METOJIbl U MOJIXOJIbI TEOPETUUECKUX U IKCIEPUMEH-
TaJbHBIX UCCIEIOBAHUI C UCIIOJIb30BaHHEM UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX CH-
CTEM; CIOCOOBI MOMCKA HOBBIX HAYYHBIX U MpodeccuoHanbHble 3HAHUN HA OCHOBE CO-
BPEMEHHBIX 00pa30BaTEIbHBIX U MH()OPMAIIMOHHBIX TEXHOJIOTHH;

yMeThb OCYIIECTBUTh aHAJIU3 MOCTABJICHHOW 3aJayuM, BBIACIUTH €€ 0a30BbIE CO-
CTaBJIAIONINE, OCYIIECTBUTh JICKOMIIO3UIIMIO 3aJ]a4l; HAUTH U KPUTUUYECKU OCMBICITUTH
nHpopMaIHIo, HEOOXOIUMYIO ISl PEIICHUs] MOCTaBICHHOM 3a/laud; peuiaTh Hay4HbIC
3a7a4¥ B COOTBETCTBUHU C MOCTABIICHHOM IIEIbI0 U BHIOPAHHOM METOAMKOM; HAXOJHUTh
HOBbIE Hay4dHbIe U MPOQECCHOHATbHBIC 3HAHUS C IEJbI0 UX JaJbHEHIIero mpakTuye-
CKOI'0 MPUMEHEHUS;

BJIA/IeTh MPAKTUYECKUM OIMBITOM PabOThl ¢ MH(OPMALMOHHBIMU UCTOYHUKAMU,
OMBITOM HAyYHOrO IOWCKA, CO3/JaHUSl HAYyYHBIX TEKCTOB;, HAaBBIKAMU OCYIECTBICHUS
Hay4YHO-HCCJIEIOBATEIILCKON JEATEbHOCTH C UCIIOJb30BAHHEM COBPEMEHHBIX HH(OP-
MallMOHHO-KOMMYHUKAIIMOHHBIX CUCTEM M JOCTHUKEHUW HAYKU U TEXHUKHU; HABBIKAMU
HCIIOJIb30BaHUSI COBPEMEHHBIX 00pa30BaTEIbHBIX U MH(OOPMALIMOHHBIX TEXHOJIOTUHN IS
npuoOpeTeHust NpoPecCuoHaIbHOIO OIbITA.

[Ipouiecc m3y4yeHUs UCUUILIMHBI HAMpaBlieH Ha (POPMUPOBAHUE CIETYIOLIUX
KOMITETCHIWN:

— CIIOCOOHOCTh OCYIIECTBJISITh MOUCK, KPUTUUECKUN aHalU3 U CUHTE3 HMH(OpMa-
WU, IPUMEHSITh CUCTEMHBIN MOJXOJ JIsl pellieHus nmocraBiieHHbIX 3a1a4 (YK-1);

— CIIOCOOHOCTH MCHOJIb30BaTh MAaTEMAaTUYECKUI almnapatr U COBPEMEHHbIE KOMIIb-
IOTEPHbIE CPECTBA JIJIsl BHINOJIHEHUSI HAYUYHO-UCCIE0BATEIbCKUX pa0OT B KOHKPETHOM
obnactu npodeccuoHaNbHON AEATETbHOCTH, KaK CAMOCTOSITEIbHO, TaK U MO TEMAaTHKe
opranuzaiuu (I1K-1);

— CIIOCOOHOCTH MPHOOPETATh HOBBIE HAYYHBIE U POGECCUOHATIbHBIE 3HAHUS, UCTIONb-
3ysl COBpeMeHHbIe 00pa3oBaTelibHble U HH(popMaloHHble TexHonoruu (11K-2).

2 MECTO JUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJIbHON
IHPOI'PAMME

JlucuumniarHa OTHOCUTCS K 4YacTH, (popMHUpyeMON ydacTHHUKaMH O00pa3oBaTelib-
HbIX OoTHOIIEeHU biioka 1 nucuuminH (Moaysei) yueOHOro miaHa.



bazupyetcst Ha 3HAHUSIX, YMEHHSIX U HaBbIKaX, KOTOPbIE 00YyUarONIHiics mpruoope
MPY U3YyYE€HUHU MPEALIECTBYIOINX AUCUUIINH: «Bpicmias maTemaTukay, «lIporpammu-
poBaHue», «Teopus BEpOSITHOCTEN U MATEMATUYECKAsA CTATUCTUKA», «MeEToIbl ONITUMH-
3alUn».

3HaHUsA, YMEHUS U HABBIKH, MPUOOPETEHHBIE MPU OCBOCHUM JAHHOW TUCHUILIU-
HBI, pEaTu3yloTCsl O0yJarouUMCs PU MPOXOXKACHUU TPEAIUILIOMHON TPAKTUKU U BbI-
MOJIHEHUU BBIMTYCKHOM KBAIM(PUKAITMOHHOMN PabOTHI.

3 CTPYKTYPA U COAEPKAHUE JUCHUIIIMHbI
3.1 Pacnpene/ieHue y4eOHbIX YaCOB 110 TEMaM AMCUMILVIMHBI U BUAAM 3aHATHH

HaumeHnoBaHue TEMBbI TUCIUTLTUHBI KonnyectBo yacoB (ounas ¢popma)
(Monyns) B Tom uncne
Beero Jlexiuu | JlaGop. IIpaxr. CP

Tema 1. BBeneHue B UCKyCCTBEHHBIN HH-
TEJIJICKT ¥ OCHOBHBIE METO/bI MAIIUHHOTO 34 10 2 0 16
oOyyeHuss ans paboOThl C TaOIUUHBIMU
JTAHHBIMU
Tema 2. Cuctemsl riry0okoro o0yyeHus 25 5 6 0 14
Tema 3. OOyueHue ¢ NOaKpeIICHUEM 11 2 3 0 6
KonraktHas pabota (HOMOJHUTETHHAS) 2
Kypcogast pabota (mpoekr) 0 0
HToro no Buaam 3aHsATHIL: 72 17 17 0 36
KoHTtpoas 0

HUTOTI'O: 72

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yJabTaTe 0CBOCHUA TEM NUCIHUIIJTUHBI

KoMnerennuu TeMbl TUCHUIUTNHBI, HAI[EJICHHBIE Ha ()OPMUPOBAHUE KOMIIETEHITHH
VK-1 Temer 1-3
T1IK-1 Temer 1-3
I[1K-2 Temer 1-3
3.2 Jlekuuu

Tema 1. BBe/ieHre B UCKYCCTBEHHBIH MHTEIIEKT U OCHOBHBIE METObl MAIITUHHO-
ro o0ydeHust 11l pabOThI ¢ TAOTMYHBIMU TAHHBIMHU.

CozepxxaHue Tembl 1:

OcCHOBHBIE 33/laud CHUCTEM HMCKYCCTBEHHOrO MHTesUiekTa. Knaccudukanus, kia-
cTepu3aius, perpeccus. TUIbI MAIIMHHOTO O0YYEHHUsI: C yuuTesneMm, 0e3 ydurens, ¢ 4a-
CTUYHBIM TPUBJICYECHUEM Yy4uTeNs, 00yueHue c¢ moiakperuieHueM. Knaccudukanus Ha
npuMepe anroputma k-omxaiimux coceneit (kNN). BeicTpsiif mouck Onuxkalimmx co-
ceneil. MeTpuku OIEHKH KiaccuuKamuu: mojinorta, Tounocts, F1, ROC, AUC. Banu-
JTanyoHHas U TectoBasi BeIOOpKa. Kpocc-Banupanus. Pabota ¢ kareropraibHbIMHU MpHU-
3Hakamu. Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — koaddunuent
nerepmuHanuu. JluneliHas perpeccus, nmoJinHoMuanbHas perpeccus. [lepeoOydenue u
perymsipusaius, rpedbreBas perpeccusi, LASSO, Elastic Net. Jlunelinpie Moaenu ajs
kiaccudukanuu. [lepuenTpoH, JorucTudeckas perpeccusi, moJHOCBSI3HbIE HEHPOHHbBIE
CETH, CTOXAaCTUYECKHUM TPaJMEHTHBIM CIYCK U OOpaTHOE pacHpoCTpaHEHUE IpaJueHTA.
Perynspuzanus nuHeHbix Mopeneil knaccudukanuu. Knactepuzamus. k-means, k-




means++, DBSCAN, arnmomepaTuBHas kiacrepusanusa. MeTpuky OLIEHKU KIacTepu3a-
MUA. AJITOPUTMBI, OCHOBAaHHbIE HA TPUMEHEHUH pellalluX aepeBbeB. Kpurepuu pas-
JeNeHusl y3ia: MHQOPMAIMOHHBIN BBIUTPHII, KpuTepui [[xuHu. AHcamMOnu pemiaro-
IIUX JIEPEBBEB: CIyUYalHBIA JieC, TPAJUEHTHBIH OyCTUHT. MeTOJ OMOPHBIX BEKTOPOB.
[Ipsimast u oOpaTHas 3anada. OnpeeneHrue OnopHbIX BEKTOPOB. SAnepHblit Tprok. Haus-
HBII OailecoBckuil kiaccupurkatop. MeToabl OLEHKU pachpeaesieHus npu3HakoB. EM-
aJITOpPUTM Ha IPUMEPE CMECU rayccuaH. MeTtonibl Oe3rpaiueHTHON ONTUMU3AIUU: CIIY-
yaiiHbIM moucK, hill climb, oT)xuUr, reHeTHYECKU aITOPUTM.

Jlutepatypa k Teme 1: [1, 4, 5, 7]

Tema 2. Cuctembl r1y00KOro 00y4YeHUs.

CoiepkaHue TeMbl 2:

Heiiponnsie cetn. DyHKIIMN OMIMOKN HEUPOHHBIX CETEH U 00y4YeHUE C MOMOIIbIO
oOpaTHOTO pacmpocTpaHeHus rpaaueHTta. [lorstue 63T1ya m 3moxu. PaGoTta ¢ m3o0pa-
KEHHUSIMH C TIOMOUIIbI0 HEMPOHHBIX ceTeil. CBepToOUYHbIE HEMpOHHBIE ceTh. Onepanuu
cBepTOK, max-pooling. IlomynspHble apXUTEKTYypbl CBEPTOUHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe o6yuenne. Od6padboTka
TEeKCTOB. PaboTa ¢ €CTECTBEHHBIM A3bIKOM C MOMOIIBI0O HEUPOHHBIX ceTel. BekTopHbie
npeacTaBieHust g Tekcra: word2vec, skip-gram, CBOW, fasttext. PexyppeHTHbIe
Heiiponnsie cetd, LSTM, GRU. Tpauncdpopmepsr, BERT, GPT.

Tema 3. OO0yueHUE ¢ MOIKPEIIICHUEM.

CozepxxaHnue TeMbl 3:

[TonsiTust areHTa, Cpebl, COCTOSHUS, NEHCTBUN W Harpaabl. OyHKINS TIEHHOCTH
coctostHus (Value function) u pynkuus kadectBa nevictBus (Q-funtion). Ontumuzanus
CTpaTeTUH C TMOMOIIBI0 MaKCUMHU3AIUU (DYHKIMI [IEHHOCTH U KadecTBa. Q-o0yueHUe.
I'my6okoe oOyuenue ¢ nogakperenueMm. Deep Q-Networks, Actor-critic.

3.3 IIpakTHyecKHue 3aHATUS
B y4yeOHOM 11aHe He 3aIIaHUPOBAHO.

3.4 JlTabopaTopHbie padoThI

Ne Tema paGoTsl Obnewm, Jluteparypa
n/n qac.
1 Mertoab! paboTsl ¢ Tabauamu B Python. Arperanus u Busya- ) [1,4,5, 6]

nu3anus gaHHeIX. [IpoBeieHre nepBUYHOTO aHaIN3a JaHHBIX.
Vcnonp30BaHue U CPaBHEHUE alITOPUTMOB KIacCU(pUKAIIH:

2 | kNN, pemaromiye 1epeBbs U UX aHCaMOJIH, JIOTUCTUIECKAs 2 [1,4,35, 6]
perpeccusi.

3 Hcnonp3oBaHue 1 OIICHKA AITOPUTMOB perpeccuu. [Toabop ) (1,4, 5, 6]
ONTUMAJIbHBIX TAPAMETPOB PErPECCUH. - ==

4 OnTuMH3aMOHHBIC 337]au ¥ UX peuieHus. [logdop rumepra- ) (1, 4,5, 6]
PaMETPOB AJIrOPUTMA C IIOMOIIBIO METOI0B OIITUMHU3ALUH. - ==

5 | Knaccudukarus uzo0pakeHuii u TpanchepHoe oOyueHue 3 [1,2,4,5, 6]

6 PaboTa ¢ TeKCTaMU U UX BEKTOPHBIMHU TPEACTABICHUSIMU TEK- 3 (1,2, 4,5, 6]
CTOB.

7 | Ilpumenenne Q-Networks [uist perreHust MPOCTHIX OKPYXKe- 3 [1,3,4,5, 6]




‘ HUM.

NTOroO: 17

3.5 CamocrosiTe/ibHas padora 00y4yaroLmerocs

Ne Bugpl camocTosTebHON paboThl 00yYaromerocs Obnewm,
n/n qac.
1 | M3ydeHue JIEKIIMOHHOTO MaTepuaa 20
2 | TloaroroBka K NPaKTUYECKUM 3aHATHUSIM 0
3 | HoaroroBka K 1a60paTopHBIM paboTam 16
4 | BeimosiHEHHE KypcOBOH pabOTHI/IPOEKTa 0
HUTOTI'O: 36

3.6 Kypcosoii npoekT (padora), HHAUBUAYAJIbHOE 3a/laHHE
KypcoBoit npoekT (paboTa) U MHIUBUAYAIBHOE 33a/IaHKE 10 TUCHUIUIMHE B y4eO-

HOM II'TAHC HC 3allJ/TaHUPOBAHO.

4 ®OH/JI OHEHOYHbBIX CPEJICTB
4.1 Kpurepum ¥ MmKaJbl [AJd51 HHTEITPUPOBAHHON OLEHKH YPOBHSH

cpopMHUPOBAHHOCTH KOMIIETEH UM

Cocmasnsiowas Komnemenyuy — NOJHOMA 3HAHUL

HYJICBON YPOBEHb: HEBEPHBIE, HE apTyYMEHTUPOBAHHBIEC, C MHOXECTBOM I'PYOBIX OIIU-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUI HIXKE MUHUMAJIbHBIX TPEOOBAHUIA;

MUHHUMAaJIbHBII YPOBEHb: JIaHbl HE MOJIHBbIC, HETOYHBIE U HEAPTYMEHTHUPOBAHHbBIE OTBE-
ThI Ha BOMpPOCHI. JlOMyIIeHO MHOTO TPyOBbIX OMIHUOOK. YPOBEHb 3HAHUN HUKE MUHHU-
MaJibHbIX TPEOOBAHMUIA;

MOPOTOBBIN YpPOBEHB: JIaHbl HEJIOCTATOYHO IOJIHBIE, TOYHbIE W apTyMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL. [1710X0 3HAET TEPMUHBI, ONIPECICHUS U MOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIIUIIBL. J[OMyIIIeHO MHOTO HETPYOBIX OMIMOOK;

CpPEeIHUI YpPOBEHb: JaHbI IOCTATOYHO IMOJIHbIEC, TOUYHBIE U APTYMEHTUPOBAHHBIC OTBETHI
Ha BOIPOCHI. B 11€J10M 3HAeT TePMUHBI, ONPEIeNICHUs U TTOHITHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUS, TPUHIUIBL. JIoMyIIIeHO HECKOIBKO HETPYOBIX OMIKMOOK;

MPOJBUHYTHIM YPOBEHB: JaHbI MOJHbIC, TOYHBIE U APTYMEHTUPOBAHHbBIE OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONPEACIICHUS U MTOHSATHUS; OCHOBHbBIE 3aKOHOMEPHOCTH, COOT-
HOIICHUS], NPUHIIMIIBL. J[OMYIIIEHO HECKOJIBKO HErPYyOBIX OLIUOOK;

BBICOKHUM YPOBEHbB: AaHbI MOJTHbIC, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Chl. 3HAET TEPMUHBI, ONPEJCICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTHU, COOT-
HOIICHUS, MPUHLUINBL. J[oMyIIeHO HECKOIBKO HETOYHOCTEH.

Cocmasnsiowas Komnemenyuy — yYMeHusl

HYJICBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUS CYyTH METOJMKH PEUICHUS 3a/1auH,
JIOMYIIIEHO MHOXKECTBO IPyOeHIIINX OIIMOOK / 3a1aHUsI HE BHITIOJHEHBI BOOOIIIE;

MUHHMMAaJbHBIN YPOBEHb: C1ab0e MOHUMAaHUE CYTH METOJIMKHM PELICHUs 3a/Ja4u, JAOIy-
uieHbl rpyOble omuOku. Pemenus He obocHoBaHbl. He yMeeT ucmnoiab30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

MOPOTOBBIM YPOBEHb: AOCTATOYHOE MOHMMAHWE CYTH METOJIMKH PEIICHUs 3a/ayu, J0-
nyleHbl omuOKU. Perienust He Bcerjja 0OOCHOBaHbI. Y MEET UCIOJIb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO JINTEPATYPY;

CpPeIHUI yYpOBEHb: B II€JIOM MOHUMAET CYTh METOJMKH PEIICHUS 33]lauH, JTOMYIIEHBI



ommOku. Pemienus He Bcerga OOOCHOBaHBL. YMeEET HCHOJIB30BaTh HOPMATUBHO-
TEXHUYECKYIO JIUTEPATYPY;

- IPOABUHYTHIN YPOBEHB: B LIEJIOM IOHUMAET CYTh METOAUKH PEIICHUS 3aJa4H, JTOIYILE-
HbI HeTOYHOCTU. CrIocOOEH 000CHOBATh PEIICHUsI. Y MEET UCMIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO JTUTEPATYPY;

- BBICOKHMI YPOBEHb: MOHUMAET CYTh METOAMKHU perieHus 3anaun. CrnocodbeH 000CHOBATh
pemeHusl. YMEET UCIOJIb30BaTh HOPMATHUBHO-TEXHUUYECKYIO JINTEPATypy, MEPEAOBOM
OTIBIT.

Cocmasasiowas komnemenyuy — 61a0eHue HaeblKamu

- HYJICBOM ypOBEHb: HE IEMOHCTPUPYET BJaJE€HUE HABBIKAMU BBIMOJIHEHUS MPodeccuo-
HaJIBHBIX 3a7a4. He MOKeT BBINOJHUTH 3aJaHUS;

- MUHHMMAaJIbHBI YPOBEHB: HE JIEMOHCTPUPYET BIAJCHHE HABBIKAMU BBINIOJHEHHUS IPO-
(dbeccroHanbHbIX 3a7a4. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTU IMPHU BBIMOIHEHUU
OT/ACJILHBIX 3aJIaHUM;

- MIOPOTOBBIM YPOBEHB: BIIaJICET HABBIKAMH BBHIMIOJIHEHUS MPOPECCUOHATBHBIX 3a/lay Ha
IIOPOTOBOM YpOBHE. 3aJJaHHs BBIMOJHIET MEAJICHHO U HEKAaYE€CTBEHHO;

- CpEIHUI YpOBEHbB: BIaJCET HABBIKAMH BBITIOTHEHUS TPO(PECCHOHANBHBIX 3a/1a4. 3a1a-
HUS BBITMIOJHAET HA CPEJIHEM YPOBHE 1O OBICTPOTE U KAUECTBY;

- MPOABUHYTHII YPOBEHb: BJIaJICET YBEPEHHBIMU HABBIKAMHU BBIMIOJIHEHUS MPodeccruo-
HaJIBHBIX 3a7a4. BBICTPO M KaYe€CTBEHHO BBIMOJIHAET 3a1aHUsA, MHOTIa JIOIyCKas He-
3HAYUTEIIbHBIE IOTPEIIHOCTH;

- BBICOKMH YpOBEHb: BJIaJICET YBEPEHHBIMU HaBBIKAMU BBIMOJHEHUS MPOPECCUOHAIb-
HBIX 3aJlay. BBICTpO M KaueCTBEHHO BBIMOJHSET 3aJaHusl, TP HEOOXOIUMOCTH Je-
MOHCTPHUPYS TBOPUYECKUH MOJIXO.

Obobwennas oyenka cqpopmuposaHHoCmu KOMnemeHyuil

- HYJIEBOM YpPOBEHb: Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABISIONIUE; OJHA
WJIN IBE U3 TPEX, OCTANIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;

- MUHUMAJIbHBIA YPOBEHb: HA MUHUMAJIBHOM YPOBHE C(POPMUPOBAHBI: BCE COCTABIISIO-
1IMe; oJHa WM BE U3 TPEX, OCTANIbHbIE — HA 00Jiee BHICOKOM YPOBHE;

- IOPOTOBBIM YPOBEHb: HA MOPOTOBOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIIONINE; OJI-
Ha WJIM JBE U3 TPEX, OCTaJIbHbIE — Ha 00JIee BHICOKOM YPOBHE;

- CpEIHHMI ypOBEHb: Ha CpellHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABISAIOIIUE; OJHA
WJIM IB€ U3 TPEX, OCTANIbHBbIE — HAa 00Jiee BHICOKOM YPOBHE;

- MPOABUHYTHIN YpOBEHb: Ha MPOJBUHYTOM YpOBHE C(OPMHUPOBAHBI: BCE COCTABIISIIO-
1IME; OJIHA WM JABE U3 TPEX, OCTAJIbHBIC — HA BBICOKOM YPOBHE;

- BBICOKHUM YPOBEHb: Ha BBICOKOM YpOBHE C(POPMHPOBAHBI BCE COCTABJISIOLINE KOMIIE-
TEHIIHM.

4.2 Borpochl K 3K3aMeHY U IpUMeP IK3aMEHALUMOHHOI0 Oujiera
VY4yeOHBIM MIIAHOM 3K3aMEH HE 3aIlJIaHUPOBAaH.

4.3 Kpurepuu onieHUBaAHUS

OueHnBaHuE YpPOBHSI OCBOEHHUS OOyYarOMMCS y4eOHOIro MaTepualia JTUCIHUILIH-
Hbl «OCHOBBI CHCTEM HMCKYCCTBEHHOT'O WHTEIUICKTa» IMPOU3BOJUTCS B XOJIE€ TEKYILETO
KOHTPOJIA.

Texkymmii KOHTPOJIb 3HAHUN 00YyYarOMIErocss MPOU3BOAUTCS IO pE3yJbTaTam
BBITIOJIHEHUS 1aOOPATOPHBIX pabOT, BO BpEMs KOHTPOJIBHBIX OIPOCOB B XOJ€ MPOBEIE-



HUA 3aHATHN. BhIonHeHue Bcex 3aJaHui Ha J1abopaTOpHBIX padoTax, MPeayCMOTPEH-
HBIX pabouell mporpaMMOi JUCHUILIMHEI, SIBIIIETCSI HEOOXOIUMBIM YCIOBUEM HUTOTOBO-
ro oneHuBaHus. PacnpeneneHue 0amioB TEKYIIEr0 KOHTPOJsS padOThl 0Oydaromierocs
Ha MPOTSKEHUU CeMECTpa MpUBEEHO B Tabnuie 1.

Tabnuna 1 — Pacnipenenenne 0amioB TEKyHIIEro KOHTPOJIS

dopma KOHTPOJIA Bo3moxnoe [Ipumeuanue
KOJIMYECTBO
6am10B
OT4Y€T O BHIMIOJIHEHUH 12 3agaHue BBINOJHEHO MPABWIBHO, IPUBEIECHO IOJHOE
nabopaTOpHOM pabOTHI. pelIeHNEe U MPaBWIbHBIA OTBET (IIOJIHOE PACKPHITHE BO-
IIpoca), NPUBEJEH aHAIN3 MOJYYEHHOI0 pe3yibTara.
11 3ajaHie BBIMIOJIHEHO TMPAaBUIIBHO, HUMEIOTCS HECyIle-
CTBEHHBIE HETOYHOCTH, HE NMOBJIMSBIINE HA PE3YJIbTAT.
10 3ajaHue BBIIIOJIHEHO B IIEJIOM IIPAaBWIBHO, JOMYIIEHBI
OTJIeJIbHbIE HETOYHOCTH, HE NCKA3UBIINE X0 PEIICHUS B
I1€JIOM, BO3HUKJIM TPYIHOCTH B OOBSICHEHUH TOJIy4YEHHBIX
pE3yJIbTaTOB.
9 3aaHu€E BBINOJIHEHO YAaCTHYHO, JOMYILEHBI CYIECTBEH-
Hbl€ HETOUHOCTH (HEIOJIHOE PAcKpbITUE BOIIPOCa), MpH-
BEJICH HE IOJIHBII aHaJIN3 NOJYyYEHHOTO PE3yJIbTaTa.
8 3ajlaHue BBINOJIHEHO B LEJOM HENPABHIBHO, MMEKOTCS
CYIIECTBEHHBIE ONIMOKU B aHAJIM3€ Pe3yIbTaTOB.
Hroro no 7-12= u3 pacuéra BBIMOJHEHUS 7 nabopaTopHbIX pador (3a 17
1a0opaTOPHBIM ayJIUTOPHBIX YaCOB).
paboTam: OnenuBaeTcs Kaxxaas JadopaTopHas padboTa.
84 MaxkcuMaiIbHO BO3MOXKHOE.
KoHTponbHbIl o1poc: 16 MakcumanbHO BO3MOXKHOE.
UTOroO: 100 MaxkcuManbHO BO3MOXKHOE.

IIpome:xxyTouHasi aTrecTaumMsl MO pe3ysbTaTaM OCBOCHUSA IUCIUIUIMHBI B Ce-
MecTpe MPOBOAUTCS B (popMe 3aueTa Ha OCHOBE PE3YIbTATOB TEKYIIETO KOHTPOJIS.

[Tonyuennas onenka no 100-0aJIbHON MIKajIe OMPEAEISIET OIEHKY MO0 rocyaap-
cTBeHHOM mikazne u mkane ECTS:

Cymma GamioB Ouenka Ouenka
no 100-6aypHOM mKane no mkane ECTS 10 TOCYIapCTBEHHOM IIKaJIe
90-100 A
80-89 B
75-79 C 3auTeHo
70-74 D
60-69 E
33-59 £ G He 3aureno
0-34 F

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHHUCM NUCIUILINHBI.

4.4 IlpuMep TeKylIero onpoca Ha JJabopaToOpHbIX 3aHATUAX

Cnrcox BOIIPOCOB:

1. OcHOBHBIE 3a/1a4¥ CUCTEM UCKYCCTBEHHOT'O MHTEIICKTA.

2. Knaccuduxkarusi, Kiiactepusaiusi, perpeccus.

3. Tumnbl MAIMHHOTO OOYYEHUs: C yuuTelieM, 0€3 YUHUTENsl, ¢ YACTUYHBIM TPHU-
BJICUEHUEM YUYUTENS, 00yUEHHUE C MOJKPEILICHUEM.

4. Knaccudukanus Ha npumepe anroputma k-Ommkaimux coceneit (KNN).



BricTphIit mouck Oamxalmx coceei.

5. MeTpuku orieHKH Ki1accuukaum: moiaHoTa, Touaocts, F1, ROC, AUC.

6. BanunanuonHnas u tectoBasi BeiOOopka. Kpocc-Banuanusi.

7. Pabota ¢ kaTeropuaibHbBIMU MPU3HAKAMU.

8. Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — ko3¢ duiineHT ne-
TepMuHaLMK. JInHelHas perpeccusi, MOJNHOMHUAIbHASL PErPECCUS.

9. Ilepeobyuenue u perynspusanus, rpeduesas perpeccusi, LASSO, Elastic Net.

10. JIuaetinple MoIeIH I KJIacCU(DUKAITUH.

11. IlepuenTpoH, JIOTUCTHUYECKAST PETPECCHUs, MOJHOCBS3HBIE HEHPOHHBIC CETH,
CTOXAaCTHUYECKUW IPaJIMEHTHBIN CIYCK U 00paTHOE paclpOoCTpaHEHHUE TPAJUCHTA.

12. Knacrepuzamus. k-means, k-means++, DBSCAN, arnmomepaTuBHas KjacTe-
pusanus. MeTpuky OLEHKH KIaCTepU3alnu.

13. Anroput™msbl, OCHOBaHHBIE HAa TPUMEHEHHUH PEIIAIOMINX AepeBbeB. Kpurepun
paznenenus y3na: uHOOPMAIIMOHHBIA BRIUTPHII, KpuTepui JHKUHU.

14. AHcamM0iiu pelarIuX JepeBbEeB: CIyYalHbIl Jiec, TPaJUEHTHBIA OyCTHHT.

15. Meton onopusix BekTopoB. [Ipsimast u oOpatHas 3amaya. OnpenesneHue onop-
HBIX BEKTOPOB. fAnepHblil Tprok. HauBHbI OaifecoBckuil kiaaccudukatop.

16. Metoapl oueHkH pacnpeneineHus npusHakoB. EM-anroputm Ha npumepe
CMECH rayCCHaH.

17.Metoasl 6e3rpaIreHTHON ONMTUMU3AIMH: ciaydaiHbiid mouck, hill climb, ot-
YKUT, TCHETUYECKUI aJITOPUTM.

18. Heiliponnsie cetn. OyHKIMU OMIUOKM HEHUPOHHBIX CETEl M OOydeHHE C IO0-
MOIIBI0 0OPaTHOTO PaCpPOCTPAHEHUS FPAUCHTA.

19.ITousatue 63T4a U SMOXH.

20. Pabora ¢ n300pa>keHHUsIMU C TIOMOIIBI0O HEUPOHHBIX CETEH.

21. Ceeprounsie HelipoHHbIe ceTH. Onepanuu cBepToK, max-pooling. [Tomysmsip-
HbIE apXUTEKTYypbl CBEpPTOUHbIX HeWpoHHbIX ceTeil: AlexNet, VGG, Inception
(GooglLeNet), ResNet.

22. Tpancdepnoe odyuenne. O6padboTka TeKCTOB. PaboTa ¢ €CTEeCTBEHHBIM SI3bI-
KOM C IMOMOUIbI0 HEUPOHHBIX ceTeil. BekTopHbie npencTaBiaeHus 1is Tekcta: word2vec,
skip-gram, CBOW, fasttext.

23. Pexyppentnbie HedponHbsie cetu, LSTM, GRU. Tpauchopmepsi, BERT,
GPT.

24. IloHsTHS are’Ta, Cpeapl, COCTOSHUS, JEUCTBUI U HArpapbl.

25. ®yukuusa neHHoctu coctostHus (Value function) u GyHkuus xkadectBa Jem-
ctBug (Q-funtion).

26. OnTuMu3aIys CTpaTeruy ¢ MOMOIIBI0 MAKCUMHU3AIMU (PYyHKITUN [IEHHOCTH U
KauecTBa.

27. Q-o6yuenue. I'mybokoe obOyuenuwe ¢ mojakperuieHueMm. Deep Q-Networks,
Actor-critic.

4.5 KypcoBoe npoeKkTHpOBaHuUe
VY4eOHBIM MIIAHOM KYPCOBO€ MPOESKTUPOBAHUE HE 3AIJIAHUPOBAHO.



5S PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. ITerep ®nax. MammnHoe oOydyeHue. Hayka u MCKyCCTBO MOCTPOCHHS ajro-
PUTMOB, KOTOpbIE W3BIIeKalOT 3HaHus u3 JnaHHbiX / Ilerep ®nax. — Mocksa : JIMK
ITpecc, 2015. — 402 c.

2. Huxonenko, C. ['mybokoe ooyuenue / Hukonenko C. U., Kagypun A.A. — CII6:
[Tutep, 2018. —480 c.

3. Jlonma A. Anroputmbl o0yuyeHus ¢ noakpervieHneM Ha Python / Jlonma A.. —
Mockaa : JIMK IlIpecc, 2020. — 286 ¢. — ISBN 978-5-97060-855-5. — TekcT : 351eKTpOH-
Helii / [IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/126211.html. — Pexum
JIOCTYTIA: JIJIs1 aBTOPU3HP. TIOJIB30BaTENEH.

II TonmosiHuTeILHASL JIMTEpPaTypa

4. Coicoes, /I. B. BBenenne B T€OpHI0O UCKYCCTBEHHOTO MHTEJUIEKTa : yd4eOHOE
nocobue / JI. B. Coicoes, O. B. Kypunra, J[. K. IIpockypun. — Mocksa : A# [lu Ap
Menua, 2021. — 170 ¢. — ISBN 978-5-4497-1092-5. — TekcT : anextpoHHsbIit // [ud-
poBoii  oOpazoBatenbHbIi  pecypc IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/108282.html

5. T'opbauenko B.M. Mamnnoe oOyueHue : yueOHoe mocodue / ['opbaueHKo
B.N., CaBenkoB K.E., ManaxoB M.A.. — Mocksa : Aii [ITu Ap Meaua, 2023. — 217 c.
— ISBN 978-5-4497-1860-0. — Texkct : snektponusiii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/125886.html. — Pexxum poctymna: ajisi aBTOpU3HD.
nosib3oBatenieid. - DOI: https://doi.org/10.23682/125886

6 YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHus, paspadoTaHHbie B JJoHHTY:

6. Metonuueckue peKOMEHIAIMU I BBIMOJHEHHUS Ja0OpaTOpPHBIX pabOT MO
qucuuiinHe "CUcTeMbl HCKYCCTBEHHOTO MHTEIUIEKTa " [DJIEKTpOHHBIN pecypc] : s
oOyyaromuxca o HampaiaeHusMm noarotoBku 01.03.04 "Ilpuknagnas marematuka',
02.03.03 "MaremaTuyeckoe obOecriedeHUE U aJIMHUHUCTPUPOBAHUE UH(DOPMAIIMOHHBIX
cuctem", 09.03.04 "IIporpammuas umxenepus”, 09.03.03 "Ilpuknannas wHbDOPMATH-
ka", 27.03.03 "Cuctemuslil ananu3 u ynpaienue" Bcex popm odyuenus / DI'BOY BO
"NonHTVY", Ka¢. npuknaaHoii MaTeMaTUKU U UCKYCCTBEHHOTO MHTEJUIEKTa ; cocT.: K.
H. Edpumenko, E.A. Macnoga. - lorenk : ®I'bOY BO "IonHTVY", 2023. - 1 daiin. -
Cuctem. TpeboBanusi: Acrobat Reader. (mocTyn uepes TUyHbIN KaOUHET CTY/ICHTA)

7. MeTonnueckue peKOMEHAAIMU 111 CAMOCTOSITEIbHON PabOThI MO TUCIUIUINHE
"CucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA " [DNEKTPOHHBIN pecypc] : g 00ydyarommuxcs
o HanpasiaeHusM noarotoBku 01.03.04 "Ilpuknagnas marematuka', 02.03.03 "Mare-
MaThueckoe oOecredyeHue | aJIMUHUCTpUpOBaHUWE HMH(GOPMALMOHHBIX CcHUCTEM",
09.03.04 "TIporpammuas uxxenepus”, 09.03.03 "IIpuknagnas unpopmaruka", 27.03.03
"CuctemMHbIi aHanu3 U ynpasieHue" Bcex Gopm obyuenus / ®I'bOY BO "HonHTVY",
Kad. npuknagHoit MaTeMaTUKU U UCKYCCTBEHHOrO MHTeNEeKTa ; cocT.: K. H. Edpumen-
ko, E.A. Macnoga. - Jlonerk : ®I'BOY BO "HonHTVY", 2023. - 1 ¢aiin. - Cucrem. Tpe-
ooBanusi: Acrobat Reader. (mocTyn uepe3 THMYHbBIA KAOMHET CTYACHTA)

JIeKTPOHHO-UH(POPMALIMOHHBbIE PeCYPChI

ObC JJOHHTY - http:/library.donntu.ru

OBbC IPR SMART — http://www.iprbookshop.ru.



https://www.iprbookshop.ru/108282.html
https://doi.org/10.23682/125886
http://library.donntu.ru/
http://www.iprbookshop.ru/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

7.1 JleKUMOHHBIE 3AHATHA:

VYuebnas aymutopusi Nell.520, yueOnsbiii xopmyc 11, ans mpoBeneHusl 3aHITHI
JIEKIIMOHHOTO Y MPAKTUYECKOTrO THUIIA, TPYNIOBBIX M MHAMBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIEro KOHTPOJA U MPOMEXYTOYHOM arrectanuu. Crenuanau3upoBaHHAs MeOesb:
JI0OCKa ayJUTOpHAs1, MapThl, IEMOHCTPAIMOHHBIE CTEH/IBI U IUIakaThl. MynbTUMEIUNHHOE
o0opynoBaHue: HOYTOYK, ornepanuoHHas cucteMa Microsoft Windows XP Libreoffice
5.3.4.(2017).

7.2 J1abopaTopHbIe padoThI:

Komnerotepusiit knace Nel1.514, yueOnsiii kopmyc 11, 1y npoBeneHus 3aHATUN
71a00paTOPHOTO M MPAKTUYECKOrO THUIIA, BBIIIOJIHEHUS KYpPCOBBIX pabOT, IPYIIOBBIX U
WHJMBUAYaJIbHBIX KOHCYJIbTAIIUH, TEKYIIET0 KOHTPOJISI U MTPOMEKYTOUHON aTTECTAIlUH.
Cnenuanu3upoBaHHas MeOellb: JOCKa ayJUTOpHAs, MapThl. MyabTUMEIUIHOE 000pYy-
noBanue: kommnbioTepsl Intel Pentium 4/134Mhz /512Mb/37Gb, nporpamMmmuoe obecrie-
yeHue: onepanronnas cucrema Microsoft Windows XP Professional - Oecriiatnas Bep-
cus, Microsoft Qffice 2007 - 6ecrimatnas Bepcusi, Mozilla Firefox - cBoboaHO pacmpo-
ctpansemas, LibreOffice 3.3.0.4 — OecmatHass Bepcus; MOHUTOpPHI SyncMaster
(1280x768@60Hz); komnbroTepsl Intel Pentium 4/166Mhz /512Mb/37Gb, nporpamm-
Hoe oOecrneuenue: onepanuronHas cucrema Microsoft Windows XP Professional - Oec-
ratHas Bepcus, Microsoft Qffice 2007 - Oecruiatnas Bepcusi, Mozilla Firefox - cBo-
oomHo pacmpoctpansemas, LibreOffice 3.3.0.4 — OecrmaTtHas BepcHs, MOHUTOPHI
Samsung SyncMaster 550b(T); komnwstoTepsl Celeron™/466Mhz /65,5Gb, nporpamm-
Hoe oOecrneuenue: onepanuronHas cucrema Microsoft Windows XP Professional - Oec-
ratHas Bepcus, Microsoft Qffice 2007 - Oecruiatnas Bepcusi, Mozilla Firefox - cBo-
06oaHO pacnpoctpansemas, LibreOffice 3.3.0.4 — GecriatHas Bepcus.

7.3 CamocTosiTe/ibHAs padoTa:

[TomerneHus 17151 CaMOCTOSITEIbHOM pabOThl C BO3MOXHOCTBIO MOJKIIFOUEHHS K Ce-
™ «MHTepHeT» U oOecrneueHueM JOCTyna B JJIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpe/ly OpraHU3alMK: YUTAIbHbIE 3aibl, yueOHble kopiyca 2,3 (Kowm-
MbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO OAKIIOYEHUS K ceTh «IHTepHeT» 1 o0ecrieyeHu-
€M JO0CTyIla B 3JIEKTPOHHYIO HH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny (QMOC JIOH-
HTY) u sanexrponno-oubauoreunyto cucremy (ObC IPRbooks), a Tak:ke BO3MOKHOCTBIO
WHJMBUIyaIbHOTO HeorpaHu4eHHoro aoctyna odyyvatommxcss B 9bC u OUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbix MoOWIbHBIX ycTpoicTB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — obmectBennas aunen3uss MPL 2.0/ Grub loader for ALT Linux -
muuen3us GNU LGPL v3/ Mozilla Firefox - nmunensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - nuuen3us GNU GPL.
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