AHHOTAIIUA

padoueii mporpaMmMbl y4eOHOH AUCHUILIMHBI (MOLYJI51)

B1.B. 22 CucteMbl HCKYCCTBEHHOI0 MHTEJJIEKTA

HanpaB.JIeHne noATroTOBKH 6aKanaBpnaTa

35.03.07 TexHONOrMA NPOU3BOACTBA U

nepepaboTKM CeNbCKOXO3ANCTBEHHOW NPOAYKLUMU

1. Ile,in OCBOCHHSA AW CIUILINHBI

Llenbro n3yueHus AUCHUIUTHHBI «CUCTEMBI HCKYCCTBEHHOTO MHTEIIEKTa) SBIAETCS (POPMHUPOBAHKE
KOMIIETEHIIMH B 00J1aCTH MPUMEHEHHS HHTEIUIEKTYAIbHBIX HH(OPMAIIMOHHBIX CUCTEM JIJISl pEIICHUS
npodecCHOHaIbHBIX 3a/1a4.
3ana4yu TUCUUIUIMHBL
— O3HAaKOMHUTHh C COBPEMEHHBIMU OOJIACTSMHU HCCIICJIOBAHUSI MO MCKYCCTBEHHOMY HHTEIUIEKTY U
cepamul IPHIIOKEHHST SKCIIEPTHBIX CUCTEM;
— MO3HAKOMHUTH C KOHIETIUSIMHU, COCTABIISIFOIMMH OCHOBY COBPEMEHHBIX CHCTEM MCKYCCTBEHHOTO
MHTEIUICKTA;
— W3JI0KHUTh TEXHUYECKHE TTOCTAHOBKM OCHOBHBIX 3a7[ad, PEIIaeMbIX CHCTEMaMU MCKYCCTBEHHOTO
MHTEIUICKTA;
— TIO3HAKOMHUTh C OCOOCHHOCTSMH NPAKTUYECKOTO HCIIOJIB30BAaHUS  HMHTEIUICKTYAIbHBIX
MH(GOPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALMOHHOM O€30MaCHOCTH.

2. Mecto qucuuniimHbl B cTpykType OIIOII 6akanaBpuara
[uki, K KOTOPOMY OTHOCUTCS AUCLMILINHA!
b1.B. 14 «CHCTEeMBI HCKYCCTBEHHOTO UHTEJIEKTa)

Pe3y.]'IbTaTLI OCBOCHHUSA JTHCHUIIINHBI (MO}Iy.]'[ﬂ) «CucreMbl HCKYCCTBEHHOI0 MHTEJLJIEKTA)

Kon HaumeHnoBanue Kon, HauMeHOBaHUE HHAMKATOPA JOCTUKEHHUS
npodgeccHoHAILHON npogeccuoHaAILHOM npogeccHOHAILHON KOMIIETEeHINH
KOMIeTeHIU! KOMIICTEHIHH

IIK-15 CnocodHoCTH
HCIOJIb30BaTh 3HAHUE
OCHOBHBIX METO0B
HCKYCCTBEHHOT0
HHTEJUIEKTA B
nocJjeaymoumei
npogeccHoHAIBHOI
JesiITeJIbHOCTH B
KayecTBe HAYYHBIX
COTPYIHHUKOB,
npenojaBaresei
o0pa3oBaTe/ibHBIX
opraHuszauus
BbICLIET0
o0pa3oBaHusl,
HHKEHEPOB

CrocobeH UCI0JIb30BaTh 3HAHHE

OCHOBHBIX ME€TOJI0B

HNCKYCCTBCHHOI'O UHTCJIJICKTA B

noclieayomen
po¢eCCHOHATBHOM
NESITENILHOCTH B KQUECTBE
Hay4YHBIX COTPYIHUKOB,
npenojaaBaTesei

00pa30BaTEIBHBIX OPTaHU3AIIHA

BBICIIIETO 0Opa30BaHUs,
HWH)KEHEPOB, TEXHOJIOTOB.

K- 15.1. TTounmaer
NPHUHITAIBL TOCTPOEHHS U
OCHOBHBIE METOJIBI CHCTEM
HCKYCCTBEHHOTO
HHTEJUIEKTA U TIPUMEHSIET
WX T PeUICHHs 33139
po¢heCCHOHATBHOM
JEATELHOCTH;

3HaThL. MeToan!
pa3paboTku
OpPUTHHAITEHBIX
aNTOPUTMOB U
MIPOTPAMMHBIX PEIICHHHA
C MCIO0JIb30BaHUEM
COBPEMEHHBIX
TEXHOJIOTUH

OK- 15.2. Hccnenyer
HATIPaBJICHUS
MIPUMEHCHHUS CHCTEM
HCKYCCTBEHHOTO
HHTEIIJIEKTa

YMeThb: CTaBUTH 3aJa4yu
" agarnTupoBaTb METObL
n AJITOPUTMBbI
MalrHHOTO 06y‘leHI/IH




K- 1.5 3. Bribupaer Baaners: nocranoBkoi
KOMIUIEKCHI METOIOB U 3aja4 Mo ajJanTaiuyu Uin
HHCTPYMEHTAJIBHBIX COBEPIICHCTBOBAHUIO
CpEACTB UCKYCCTBEHHOTO MCTOZIOB M AJITOPUTMOB
WHTEJUICKTA JJIs1 pEIICHUS AU pCUICHUS KOMILICKCa
npodecCHOHATBHBIX 3a/1a4y | 3384 IPEMETHOM
B 3aBHCHUMOCTHU OT obxactu
0Cc0oOEHHOCTEH peAMETHON
obmacTu.
CTpyKTYypa H cofiepKaHNe THCIUIIJINHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOAYJIsA)
Buj yuedHoii paGoTsi Bcero IMopsinkoBbIii HOMEP
cemecTpa

OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETO (B 3.€.), B 23.e. 5

TOM YHUCJIC:

Kypcosoii mpoekt (pabora) HE TIPEIyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaj. yacax), B TOM YHCJIE:

Jlexuun 18 18

[IpakTHyeckne 3aHATHS, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

CamocTosTelbHas padoTta Bcero (B akaj. 4acax), B TOM 18 18

qHCIe:

KCP

3auer * *

OO0mas TpyI0eMKOCTh TUCITUTLINHBI 72 72

4.2. Cogepxanme TUCUUIIMHBI

«BBeneHune B I/ICKyCCTBeHHI)Iﬁ HHTECJJVICKT U OCHOBHBIC METOAbI MAIIIMHHOTO Oﬁy‘lel-[l/lﬂ

1
JI1 pa00ThI ¢ TAOJUYHBIMM TAHHBIMI)
Jleknuu
1.1-15 [OnmmoHanbHO: MaTeMaTHYECKUN JTUKOE3 IO dJIEMEHTaM MaTeMaTHYeCKOW CTaTUCTHUKH,

JUHEWHOU anreOpbl U MaTEMaTHYECKOTo aHAIN3A. |

OcHoBHBIE 33]aul CUCTEM UCKYCCTBEHHOr0 MHTeIeKTa. Knaccudukanus,
KJacTepusanus, perpeccus. THUIBI MAIIMHHOTO OOYYEHUs: C yUUTesIeM, 0€3 yUuTes, ¢
YaCTUYHBIM [TPUBJICYEHUEM YUUTENS, O0yUEHHUE C MOAKPETIIEHUEM.

Knaccudukarus Ha npumepe anroputma K-ommxkaiimux coceneit (KNN) [OmiponansHo:
BricTphIif mouck 6nmxaimumx cocenei.|. MeTpuku oLeHKH KilacCu(UKalu: MOJIHOTA,
touHocth, FI, ROC, AUC. Banunanuonnas u TectoBast Beioopka. Kpocc-panumarusi.
PaboTa ¢ kaTeropuajJbHbIMU PU3HAKAMU.

Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 - koo dunmeHT nerepMuHaIium.
JluneliHas perpeccusi, moJMHOMUanbHas perpeccus. IlepeoOyuenue u perynspusarus,
rpeoueBas perpeccusi, LASSO, ElasticNet.

Jlunelinble Moaenu Ui kinaccupukanuu. [lepuenTpoH, JorucTuuecKkas perpeccus,
MOJTHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIueHTHBIN CITyCK U 00paTHOE
pacrpocTpaHeHue rpajneHTa. Perynspusaiys TMHEHHbIX MoeNel KIacCu(pUKaIMnu.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTepPH3aIIns.
MeTpuKH OLEHKH KIIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbBIE HA TPUMEHEHHUH pellaloluX AepeBbeB. Kpurepuu pazaenenus
y3J1a: ”HPOPMALIMOHHBIN BBIMIPHINI, KpuTepuil JLkuHn. AHcamMOIM peraromux 1epeBbeB:
CIIy4aifHbIH Jiec, TpaIueHTHBIN OyCTHHT.

Metoa onopHbIx BeKTopoB. [Ipsimas u oOpartHas 3a1a4a. OnpeaeneHne onopHbIX
BEKTOPOB. S IEpHBIN TPIOK.

HausHeriii OaiiecoBckuit kiaccudukatop. MeToIbl OIIEHKH paclpeielIeH s PU3HAKOB.




EM-anroputm Ha npuMepe CMECH rayCcCHaH.
MeTompl Oe3rpaMeHTHON ONTUMH3AIINU: ClTydaitHbii mouck, hillclimb, oTxkwur,
TCHETUYECKUI aJlTOPUTM.

JlaboparopHbie padoThl

JIP1.1 Metosl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
JaHHbIX. [IpoBeieHne NEpBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CPAaBHEHUE allTOPUTMOB Kiaccupukanuu: kNN,
pelaroue 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKasl PerpecCHsl.
JIP1.3 Hcnonp3oBaHue U olieHKa anroputMoB perpeccun. [logbop onTuManbHbIX
1apaMeTPOB PErPECCUU
JIP1.4 OnTumu3anmoHHbIe 3a7a4u U ux peuienus. [logOop runepnapaMeTrpoB airopurMa ¢
IIOMOUIbI0 METOJJOB ONTUMH3ALIMH.
IpakTnka
IP1.1 IIporpaMmmMHO-aIrOPUTMHYECKOE OCBOCHHE MaTepuaa
CamocrosiTesibHas padora
CP1.1 [TpopaboTka yueObHOTrO MaTeprana JeKIui
CP1.2 [ToaroroBka k 1a60paTOpHBIM paboTam
CP1.3 [ToaroroBka K pyoekHOMY KOHTPOJIIO
CP14 Jlpyrue Buapl caMOCTOSTENBHON pabOThI
2 Jlekuun
2.1- Heiiponnsie cetu. yHKIMM OMIMOKK HEHPOHHBIX ceTel 1 00yueHHe ¢
2.3 MOMOIIbIO 00PaTHOTO pacrpocTpanenus rpaaueHTa. [lonarue 03T4a u SMOXH.
Pabora ¢ n300pakeHUsIMHU C TOMOIIIbIO HEHPOHHBIX ceTeil. CBepTOUHbIe HEHPOHHBIE CETH.
Onepanuu cBepTOK, max-pooling. [TonymsipHbie apXUTEKTYpbI CBEPTOUYHBIX HEHPOHHBIX
cereli: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOydeHwHE.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3bIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppenrtnsie netiponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHbie paboThl
JIP2.1 | Knaccudukarus nzo0paxxenuii u tpanchepHoe o0yueHue.
JIP2.2 | PabGota c TekcTaMu M UX BEKTOPHBIMH NPEACTABIECHUSIMU TEKCTOB.
IIpakTuka
1P [TporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepHaa
2.1
CamocrosiTeibHas padora
CP2.1 | [IpopaboTka yyeOHOro MaTepuaa JeKIui
CP2.2 | [loaroroBka k 1abOpaTopHBIM paboTam
CP2.3 [ToaroroBka K pyo€KHOMY KOHTPOJIIO
CP2.4 | JIpyrue BuaBl CaMOCTOSITEIHHOM paOOTHI
«OO0yueHune ¢ MOJKPEIIEHUEM»
3 Jleknun
3.1- ITonATHs areHTa, cpelbl, COCTOSHUSA, IENCTBUN U Harpaapl. OyHKIH
3.2 neHHoctu cocrosHus (Valuefunction) u dynkius kagecta aeiicteus (Qfuntion).

Ontumu3anus CTpaTeruy ¢ MOMOIIHI0 MAaKCHMU3AIMK (DYHKIIHIA IIEHHOCTH U KayecTBa. Q-
oOydeHue.

['myboxoe obyuenue ¢ noakperuieHueM. Deep Q-Networks, Actor-critic.

Jns yposnst skenieptabiii: REINFORCE, A2C, PPO, DDPG.




JlaGopaTopHble padoThI

JIP3.1 | Ilpumenenue Q-Networks /is pereHns IpocThIX OKPYKEHHH.

IIpakTuka

mp [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
3.1

CamocrosiTesibHast padoTa

CP3.1 | [IpopaboTka yueOHOTrO MaTepuana JeKInui

CP3.2 | [loaroroBka K 1ab0paToOpHBIM paboTaM

CP3.3 | [ToaroroBka kK pyOoeKHOMY KOHTPOJIIO

CP3.4 | JIpyrue BUABI CAMOCTOSITEIIBHOM PaOOTHI

O0pa3oBaTeibHbIE TEXHOJIOTHH

B npounecce mnpenomaBanus Moaynnss HCHOJB3YIOTCS  CIEAYIOIIME METOABI, CpPEICTBA H

OOHOBJISIEMOE TIPU HEOOXOIMMOCTH TIpOrpaMMHOe obecrieueHne HH(HOPMAITMOHHBIX TEXHOJIOTHI:

— e-mail npenogaBarens;

— DJICKTPOHHBIC Y4EOHO-METOJIUYECKUE MaTepHalibl JJisi 00eCleueHus CaMOCTOSITEIbHOW pPabOThI
CTYJICHTOB;

— CHHCOK caiToB B ceTh «MHTEpHET» ISl MOMCKAa HAyYHO-TEXHUYECKOW MH(POPMAIUH 10 pasjieiam
JUCLUIUINHBI;

—  MaKeThl MPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnoab3yemble pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «Internet); nH(popMalluOHHbIE
TeXHOJOTHH, IPOrPaMMHBIE CPeIcTBA M HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

IIpuMepHBIii IEpeUEHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX TP OCBOCHUH MOIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuaHOE 00ydenue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MammHHOe 00ydeHre U aHAJIN3 JJaHHBIX OT «MOCKOBCKUN (DPU3UKO-TEXHUYECKUN
unctutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copesHoBanuii mo DataScience( https://www.kaggle.com )
JlocTyn BO3MOXKEH ¢ JIF000r0 KOMIIBIOTEPA, BKJIIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHITY

IIporpammHoe obecnieyenue

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

Microsoft Office 2007, 2010, 2016

Antuupycuoe I10O Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

®opMBI TEKYIIEr0 KOHTPOJIS

Kou1okBHyMBI, TECTHI, J1A00OPaTOpHbIC PadOTHI 10 pa3fesiaM JUCIUIUIAHBI

®opMa IPOMEKYTOYHOT0 KOHTPOJIS

3auer



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

