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1. Ilean ocBOEHMSI AUCHUILINHDBI

Lenbro n3yueHus: AUCIUTLTHHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEIIICKTAY SBISIETCS (GOPMUPO-
BaHME KOMIICTCHIIUH B 00J1aCTH MPUMEHEHUS] HHTEIUICKTYIbHBIX HH(OPMAIMOHHBIX CUCTEM
JUTSI pelIeHus TPO(hecCHOHANBHBIX 3a/1ad.
3anaun TUCHUTUTAHBL:
— O3HAKOMHWTH C COBPEMEHHBIMH OOJIACTSIMHU MCCIICIOBAHUS 110 HCKYCCTBEHHOMY MHTEJUICK-
Ty U cpepamu IPHUIIOKESHHS IKCIICPTHBIX CUCTEM;
— MO3HAKOMUTH C KOHIICTIIUSMHU, COCTABISIONIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOT'O MUHTEJICKTA;
— M3JIOKUTh TEXHUYECKHE TOCTAHOBKM OCHOBHBIX 33Jad, PEIIacMbIX CHCTEMAaMH HMCKYC-
CTBEHHOT'O MUHTEJICKTA;
— TIO3HAKOMHUTH C OCOOCHHOCTSIMH MPAKTUYCCKOTO MCIIOJIb30BAHMS MHTECIUICKTYAJIbHBIX HH-
(GhOpMAaIIMOHHBIX CUCTEM B 001aCTH MH(OPMAITHOHHONW O€301IaCHOCTH.

2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCLIUILIIMHA:
b1.0/1. «CuctemMbl HCKYCCTBEHHOI'O MHTEIJIEKTa

3. Pe3yabTaThl OCBOCHHS TUCHHUILJIMHBI (MOAYJs1) «CUCTEMBI UCKYCCTBEHHOT'O MHTEIICK-
Ta»

[Ipomecc W3ydeHUs MUCIUIUIMHBI HampaBlieH Ha (OPMHPOBAHUE AIIEMEHTOB CIICIYIOIIHX
koMmreteHuii B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIeHUIO:

Kon mpodec-| HammeHoBaHHe nmpo- Kon, HamMeHoOBaHHE HHIUKATOPA TOCTHKEHHUS MPO-
CHOHAJILHOII | (PECCHOHANBHON KOM- (deccuoHaIbHON KOMIIETEHIIUT
KOMIIETeHLINU neTeHI NI
Cnoco0OeH BBISIBUTH IIK-10.1.Beibupaer mporpamm- [3HATh: HAIIPABIICHUS
€CTECTBEHHOHAYUHYIO | HBIE MIaTtdOpMbl CHCTEM MCKYC- [pa3BUTHS CHCTEM HC-
MIIK-10 CYIIHOCTH ITPOOJIEM, CTBEHHOT'O MHTEJUIEKTA, KyCCTBEHHOTO MHTEJI-

BO3ZHUKAIOIINX B X0
npo¢ecCuOHAITBHON
JesITeIbHOCTH B 0011a-
CTH MOJCITUPOBAHUS U
aHaJlM3a CJIOKHBIX
€CTCCTBCHHBIX U UC-
KYCCTBEHHBIX CHCTEM.

ITEeKTa; METO/IbI IEKOM-
MO3UIIAN PEIIaeMbIX
3aJa4 C UCIIOJIL30BaHU-
€M UCKYCCTBEHHOTO
MHTEIJICKTA,

IIK-10.2.YyactByeT B mpoBene-
HUU 3KCHEPUMEHTAIBHON IIpo-
BEPKH PabOTOCIIOCOOHOCTH  CH-
CTeM HCKYCCTBEHHOT'O HWHTEIIJIeK-
Ta

'YMeThb: OCYyIIECTBIATH
IMEKOMITO3HIIMIO  pellia-
eMbIX 33j]ad C HCIOJb-
BOBaHMEM HCKYCCTBEH-
HOT'O MHTEJIJIEKTA,;
BuageTb: HaBbIKAMU

IMEKOMIIO3ULINH, (Hop-
MaJTH3aIMH TTPOIECCOB
1 00BEKTOB IS HC-
MOJIb30BAHUS HHTEII-
ITeKTyaJbHBIX TIPO-

TpaMMHBIX PEIICHUMN




4. CTpyKTYypa H cojiep:KaHue TUCIUIITTHHBI (MOTYJIs1)
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIISCT 2 3a4ETHBIX SIUHUI], /2 YacoB.

Ne Bunbl yueoHoi padoThl, BKIIOYAA ca- DopMBI TEKYLIET0 KOH-
n/n MOCTOSITEJILHYIO PA0OTY CTYIEHTOB H | TPOJIsi yerieBaemoctu (1o
TPYA0eMKOCTh (B Yacax) Hedenam cemecmpa)
K C DopMa IPOMeEKYTOYHOM
OHTaAKTHas aMOCTOATEb- aTrecTanuu (l’lO cemecm -
padora Has padoTa pam)
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M TeM TUCIUILUTHHBI (MO- 2 . i
A — = 8 o' |~
JUyJist) « Bl | | |& S |8 |E
= = |9 o T 3 . % Q
E [E |8 o |8 |8 i 2 |8
| = & =3 = 1Y b | < |z &
= . =] =
ool o} I = < o 58| = o))
S 8 = I 2 = 2218 <
0 < 5 o 5 © S &5 =
o |2 |E g ° |z £ E 8 |8
2 3 = [t ¥ = = oZT |0 [
2 |z g g8 |g & g8 |2/2|g8|& R |¢g
=" 5 8‘ E o é = 8 ? S| ||« =
= 2 = = < ) M = I R I )
3) = = < = ) = o O Mol | 2| & R
e e |E |E |5 |E|leg|8 |8 |E |8 2|12/ 2|2|88¢lg
2 E 2§ 252 |8 248 |52|2/2|2¢92,
Sl g 2 8 Heg E HES gEEEEFagH
BeeneHnue BUCKYCCTBEH-
HBIMMHTEJUIEKT HOCHOB-
HBIEMETOIBIMAILIMHHOT O- 10110 8 8
oOyueHus IsIpaboThI
CTaOJIMYHBIMUIAHHBIMH
- 4
CHUCTEMBITITYOOKOT000Y 4 6 7
YECHUS
OOy4eHue croKperie- 44 2 3
HUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npo-
exm)
Iloozomoska k Ik3ameHy
OO6mmas Tpy10eMKOCTh, B [poMexyTOoYHast aTTe-
gacax dopma
72 | 18 | 18 | 18
3ager *
18 -
3ageT ¢ oLeHKOoH
DK3aMeH
4.2. Copep:xanue TUCUMILIIMHBI (MOXYJIS)
Nen/m | HammeHoBaHue MO1YJIsl, COJlep:KaHNe Yacsl
1 «BBeeHne B MCKYCCTBEHHBIN MHTE/UIEKT M OCHOBHbIE MeTOAbI MalllMH-
HOTO 00y4eHNs il pad0ThI ¢ TAOJIMYHBIMHU TAHHBIMH))
Jlexkunu 10
1.1-1.5 | [OnnuoHanbHO: MaTeMaTHYECKHi JIMKOE3 IO JJIeMEHTaM MaTeMaTHye- 10




CKOM CTATUCTUKH, TUHEHHOUN aJireOpbl 1 MAaTEMaTHIECKOTO aHAIH3A. |
OcHOBHBIE 33/1a4M CUCTEM HCKYCCTBEHHOro HMHTeiekTa. Knaccugpuka-
1us, KJactepusanus, perpeccus. TUITbI MAaIMHHOTO OOYYEeHHsI: C YUHUTe-
neM, 6e3 yuuTens, ¢ YaCTMYHBIM NPHUBJICYCHUEM YUUTEIs, 0OydYeHue ¢
MOAKPEIICHUEM.

Knaccudukanus va npumepe anroputma K-ommkaitimux coceneir (KNN)
[OnuuonanbHo: BeICTpBI MOMCK Ommkalmux coceneil.]. MeTpuku
OLICHKU KJaccu(UKanuu: mojaHoTa, Tounocts, FlI, ROC, AUC. Bamuna-
LIMOHHAsE U TecToBasi BeIOOpka. Kpocc-Bamumanus. Pabora ¢ kareropu-
QJIbHBIMU NPU3HAKaMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ dunm-
€HT JeTepMuHalMU. JIMHeHas perpeccus, IOJIMHOMUAIbHAS PErpPeCCHsL.
Ilepeobyuenne u perynspusanusi, rpedneBas perpeccus, LASSO, Elas-
ticNet.

Jluneitnple Mopenu ans kiaccudukanuu. [lepuentpoHn, norucTuyeckas
perpeccusi, IOJHOCBSA3HBIE HEMPOHHBIE CETH, CTOXACTHYECKUM I'PaJIUEHT-
HBI CIycK W OoOpaTHOE paclpocTpaHeHue TpaaueHTa. Perymspuzanus
JMHEUHBIX MOJIeNeH Kiaccu(pUKalunu.

Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepatuBHast Kia-
cTepuzanus. MeTpuky OLleHKHU KilacTepu3aluu.

ANTOpUTMBI, OCHOBAHHBIE Ha NMPUMEHEHUU pelIarolux aepeBbeB. Kpu-
TEpUU pasfeNieHus y3Jia: HHPOPMALMOHHBIA BBIUTPHII, KpUTepHi [Ixu-
HU. AHCamMOIH pelaronuX AepeBbeB: CIy4yalHbli JIeC, TpalueHTHBINA OY-
CTHHT.

Merton onopHbIx BekTOpoB. IIpsmas u oOpatHas 3anaua. OnpeneneHue
ONOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

Haunblil GaiiecoBckuii knaccudukaTop. MeTo/pl OLIEHKH pacrpeee-
HHS TPU3HAKOB. EM-anroput™ Ha mpuMepe CMECH rayCCuaH.

Meroapl Ge3rpaJHeHTHON ONTHMHU3AIMK: CitydaiHeli mowuck, hillclimb,
OT)KUT, TeHETUYECKUIN aJITOPUTM.

JlabopaTopHbie padoThl 8
JIP1.1 | Metonsl paboTsl ¢ Tabnuiiamu B Python. Arperarus u Buzyanuzanus 2
nanHbIX. [IpoBeeHne NEpBUYHOrO aHAIN3a IaHHBIX.
JIP1.2 | cronp30oBaHME U cpaBHEHUE aNropuTMoB Kiaccupukanuu: kNN, 2
pelaromye 1epeBbes U MX aHCaMOJIU, JJOTHCTUYECKasl PErpeccHsl.
JIP1.3 | Ucnonb3oBaHue U OlLlIEHKa alropuTMOB perpeccud. [loabop omrumans- 2
HBIX
I1aPAMETPOB PETPECCUH
JIP1.4 | OntuMuzanuoHHbIe 3a1a4ul U uxX pemeHus. [logbop rumepmapameTpoB 2
JITOPUTMA C MIOMOIIBI0 METOJI0OB ONITUMHU3ALINH.
IlpakTuka 10
ITP1.1 | IIporpaMMHO-aIrOPUTMHUYECKOE OCBOCHHE MaTepHaa 10
CamocrosiTesbHast padora 8
CP1.1 | IlpopaboTka yueOHOTO MaTepuaa JCKIun 2
CP1.2 | IloaroToBka K 1a00paTopHbIM paboTam 4
CP1.3 | TlogroroBka K pyoeKHOMY KOHTPOJTIO 1
CP1.4 | JIpyrue BuIbl CAMOCTOSATEIBHONU PaObOTHI 1
2 Jlexkuuu 4
2.1- | Heiiponnsie cetu. OyHKIMM OMMOKH HEHPOHHBIX ceTel 1 00yueHHe ¢ 4
2.3 MIOMOIIIbI0 OOPaTHOT'O pacmlpocTpaHeHus! rpaaueHTa. IlonsTie 63T4a H

3MOXU.
PaboTa ¢ n300paXeHUsIMHU C MOMOIIBIO HEHPOHHBIX ceTel. CBepTOUHbIe




HelipoHHBIe ceTu. Onepanun CBEpPTOK, max-pooling. Ilomynsipabie apxu-
TEKTYpBbI CBEpTOUYHBIX HelipoHHBIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeprnoe o0ydeHue.
OOpaboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HEHpOHHBIX ceTeil. BekTopHble mpejacraBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie cet, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaboparopHblie padoThI 6
JIP2.1 | Knaccudukanus nzo0paxkeHuil 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaGoTa ¢ TeKCTaMH M MX BEKTOPHBIMU IIPEJICTABICHUSIMH TEKCTOB. 3
IIpakTuka 4
P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHHUE MaTepuana 4
2.1
CamocrosiTesibHasi padoTa 7
CP2.1 | [IpopaboTka yueOHOrO MaTepuaia JeKIun 1
CP2.2 | IloaroToBka K 1aOOpaTOpHBIM paboTam 4
CP2.3 | [loaroroBka Kk pyOeKHOMY KOHTPOITIO 1
CP2.4 | Jlpyrue Buabl CaMOCTOSTEIIbHONW PaObOTHI 1
«OO0yueHue ¢ NOAKPEIIICHUEM
3 Jlekuuu 4
3.1- | IloHarTus arenra, cpebl, COCTOSIHUS, NEHCTBUN 1 Harpabl. OyHKIUS
3.2 ueHHoctu coctosHusa (Valuefunction) u ¢yHKIUS KayecTBa ACHCTBUS
(Qfuntion).
OntuMu3aius CTpaTeTud ¢ MOMOIIBI0 MaKCUMH3aIUU (DYHKIMHA IIEHHO- 4
CTH M KauyecTBa. Q-o0y4eHwue.
I'ny6okoe o0yuenue ¢ moakperuieHrueM. Deep Q-Networks, Actor-critic.
s yposast akenieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHble paboThI 4
JIP3.1 | Ilpumenenune Q-Networks st perieHuns: mpocThIX OKPYIKEHHI. 4
IIpakTHKa 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosiTesibHas padora 3
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JCKIIHMA 1
CP3.2 | [loaroroBka K 1ab0paTopHbIM paboTaMm 1
CP3.3 | [loaroroBka Kk pyOe;KHOMY KOHTPOJIIO 0,5
CP3.4 | JIpyrue Buabl CaMOCTOSITEIIBHONW PabOTHI 0,5

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHHU
B nporecce npenoaaBanust Moyinsi UCTIONB3YIOTCS CIEAYIOIINE METObI, CPEACTBA U 00-
HOBJIISiEMOE MPH HEOOXOMMOCTH IPOTpaMMHOe o0ecrieueHre HHPOPMALIMOHHBIX TEXHOJIOTUH:
— e-mail npenogaBarens;
— DJIEKTPOHHbIE y4eOHO-METOAMUYECKUE MaTepHalibl JJs 00ecreueHus] CaMOCTOSATEIbHOW pa-
OOTBI CTYJICHTOB;
—  CIIMCOK CalTOB B ceTu «MHTEpHEeT» AJIs MOUCKA HAyYHO-TEXHUYECKON HH(OpMAINH 110 pa3-
JieJIaM JUCLIUILINHBL,
— TaKeThl NPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.



6. YueOHO-MeTOAUYECKOEe OOecrevyeHHe CaMOCTOSITeJIbHOWH padoThl cTyaeHToB. Olle-
HOYHBbIE CPEJACTBA /JIsi TEKYILIEro KOHTPOJIsSI yCIeBaeMOCTH,IIPOMEKYTOYHON aTTecTaluu
10 UTOTraM OCBOEHHS TUCIUIIHHBI.

Jna obecriedeHns caMOCTOSITENbHOM paboThl CTYAEHTOB 0 Moyiio chOpMUPOBAH METOIUUECKHIA
KOMILJIEKC, BKIIOYAIOIIUI

B ce0sI ceayronue yaeOHO-MeTOINIECKIE MaTePHAIIBI:

1. [Tporpamma kypca.

2. Y4eOHUKHN U y4eOHBIC TTOCOOHS.

3. Cnmcok azpecoB callToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» (nanee
— cetb «MHTEpHETY), CoepKaInX aKTyalbHYIO HH(pOpMAIHIO 1o 610kaMm Moyss.
bubmuorpaduueckue cchiki Ha ydeOHbIe U31aHUS, BXOAAIIUE B METOAMYECKUN KOMILIEKC, TIPUBE-
JICHBI B IEpEYHE OCHOBHOM U JIOTIOJIHUTEIBHON Y4eOHOM TuTepaTyphl, HEOOXOAMMOM /JIsi OCBOSHUS
Monyns (paznen 7).

K nomonHuTenbHBIM MaTepHaiaM TaKKe OTHOCUTCS MepeueHb pecypcoB cetu «MHTepHeT», peKo-
MEHIYEMBIX JIJIsl CAMOCTOSATEIBHON paboThl pu ocBoeHnu Moayns (pasaen 7). CTyAeHTHI OJIydatoT
JOCTYI K YKa3aHHBIM MaTepHajlaM Ha IIepBOM 3aHATUU 110 Moayito.

7. YueGHO-MeTOIUYECKOE H MATEePHAILHO-TEXHHYECKOE olecrevyeHHe THCHUILIU-
HbI(MOTYJI51)

7.1. YueOHas iuTeparypa:

OcHoBHasl J1UTEpaTypa 1o MO1y.I10

1 MammnHoe o6yueHue. Hayka 1 HCKYCCTBO ITOCTPOEHUS AJITOPUTMOB, KOTOpPbIE U3BJIe-
KaroT 3HaHMs U3 naHHbIX. [lerep @nax. MK Ilpecc. 2015.

2. T'nmybokoe oOyuenue. [lorpyxxenue B Mup HelipoHHBIX ceteid Hukomenko Cepreit Mro-
pesuy, Kanypun A. A. | Hukonenko Cepreit Uropesuu, Kanypun A. A.

3. OOyuenue ¢ nogkperuienuem / Carron Puuapn C, bapto Dunpro I'., JIMK Ilpecc, 2020.

JlonoJIHUTeIbHBIE y4eOHbIe MAaTepHaJIbl
1 OCHOBBI HCKYCCTBEHHOT'O UHTEJIEKTa : yueOHoe nocobue / E.B.boposckas, H. A. Jla-
BBIZIOBA. 4-¢ U3/1.,371eKTpoH. M.: JIaboparopus 3nanuii, 2020. 130 c.
HckyccTBeHHBIN HHTEIUIEKT ¢ ipuMepamu Ha Python. Jixomml Ipatuk. Busbsame. 2019.
3. [Mpuknagnoe mammHHOE 00yueHue ¢ momoinsio Scikit-Learn, Keras u TensorFlow:
KOHUEMNINY, UHCTPYMEHTBI U TEXHUKH JJIS CO3JAHUS MHTEIUIEKTYalbHBIX CUCTEM , 2-€ W3-
nanue. XKeporOpenben. /{nanexktuka-Buibsame. 2020.

N

4. Xenpuk bpunk, J[xo3ed Puuapae, Mapk desepond «MamunHoe oOyueHue», Ilurep
2017.

5. Kak yunrcst mammna: PeBosronust B 061acTi HEHPOHHBIX CeTel U IITyOOKOro 00ydeHHUsI.
Sn Jlexyn. Anmsniuaa PRO. 2021.

6. ['pokaem riay6okoe odyuenue. Duapro Tpack. [Turep. 2019.

1. O6yuenue ¢ nmoakperuiennem Ha PyTorch. Coopuuk pernenros. Ocu Jlro. JIMK
ITpecc. 2020.

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

7.2. UuTepHeT-pecypehbl

[IpumepHBIil MEpeUYeHb PECYPCOB CETU «MHTEPHET», PEKOMEHAYEMbBIX ITPU OCBOCHUH MOIYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsegaenue B MammuHOE 00yueHue ot «Bioinformaticlnstitutex»
(https://stepik.org/course/4852/promo )



https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo

3. Crnenmanu3zanus MamuHHoe 00ydeHre U aHaIu3 JaHHbBIX OT «MOCKOBCKUH (PHU3HKO-
texHnyeckuit mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma aist npoBeneHus copeBHoBaHui o DataScience( https://www.kaggle.com )

7.3. IIporpammHoe obecnieueHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— Amnrusupycuoe 10 Kaspersky endpoint security
— CunpaBouHo-npaBoBas cuctema “I'apant”

7.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue
Onucanne MaTepuaILHO-TEXHUYECKOI 0a3bl, HEOOXOIMMOIIIA U3yUYeHUs] MOTYJIsS

[Tepeuenp MaTepraIbHO-TEXHUUECKOTO oOecnieueHus Moyis

Ne /11 | Bup 3ansaruii Bun u HanmeHoBanue o0opy10BaHUS

1 JIekiroHHbIe Ay,I[I/ITOpI/II/I C MyanHMeﬂHﬁHLIMH cpeacrBamMu, CpeaACTBaMu 3BYKO-

3aHATUA BOCIHIPOU3BCACHNA U UMCIOIIUC BBIXO B CCTh «HHTGpHGT». ITomere-

HUA JJIA IPOBEACHUA ayJUTOPHBIX SaHHTI/II‘/'I, 060py,I[OBaHHbIe y‘Ie6H0ﬁ
~ _

2  |JIaboparop- KomMnbroTepHslii K1acc ¢ KOMILUIEKCOM IMPOTPAMMHBIX CPEJCTB, [103BO-
HbIE PabOTHI JSIFOIINX KOKIOMY CTYACHTY pa3padarbiBaTh MPOrPaMMHEIC peain3a-
LMY TMPAKTUYECKUX 33/1a4 B XOJI€ BHITIOIHEHUS JTa00OpaTOPHBIX paboT

3 |Camocrositens- |bubmmoreka, nMeromias pabouyre MecTa JJisl CTYI€HTOB. AyJIUTOpUH,
Has pabora OCHAIIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K ceTH «HTepHeT»

4  |IlpakTuka KoMIbproTepHslii KJ1acC ¢ KOMIUIEKCOM ITPOIPaMMHBIX CPEJCTB, II03BO-
JSIFOIIMX KaKIOMY CTYAEHTY pa3padarbIBaTh IPOrpaMMHBIE pealin3a-
LIUY NTPAKTUYECKUX 3a7a4 B X0JI€ BHIIIOJIHEHHUS J1a0OPaTOPHBIX paboT



https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

PabGouas mporpamma JUCHUIIIUHBI « » COCTaBJICHA B COOTBETCTBHH C TPEOOBAHU-
svu @I'OC BO 1o HanpaBieHUIO TOATOTOBKU , YTBEPKIECHHOTO TpuKa3zoM MuHU-
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POH/I OHEHOYHbLIX CPEACTB AJIS1 IPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXYTOYHOM ATTECTAILIMU OB YYAIOIIIUXCS
IO MOAYJIIO « CUCTEMbBI HCKYCCTBEHHOI'O UHTEJIVIEKTA»



OHI/ICAHI/IEQHOKA?.ATEJIEI‘/'I N KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIUU HA PA3JIMYHbIX OTAITAX UX ®OPMUPOBAHMUA,
OINMCAHUME HIKAJI OHEHUBAHUA

®ounn oneHouHbIx cpeacts (POC) nmpeaycMaTpuBaeT cleayoliee:

— oIHcaHue KOMIUIEKca MoKa3aTesieil — IECKpUITOPOB OCBOCHUS KOMIIETEHIIUI B BUJIE pe-
3yJIbTaTOB OOYUEHUs, KOTOPbIE CTYACHT MOXET MPOJEMOHCTPUPOBATH (

— (tabnuua 1). [Ins KOHTPOIS JOCTUKEHUS KAXKAO0T0 U3 HUX MPETyCMOTPEHBI OLEHOYHbIE
CpEICTBa B BUJE BOIIPOCOB, 3a/1aHUM U T.[1.;

— o00o03HaUYCHUE KpUTEepHeB — IPABIII IPUHATHS PEIICHUS MO OIICHKE JOCTUTHYTHIX Pe3yJbTa-
TOB 00y4YeHUsl ¥ CPOPMUPOBAHHOCTH KOMIIETEHIIUH.

Hanpuwmep, B kauecTBe HmIKaibl orieHuBanus npuHuMaetcs 100-6anpHas cuctema ¢ BhlIeIeHUEM

(rpagarueii) OLICHOK:

PeidTuHIr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJTAHUSI WJIM UHBIE MATEPUAJIDI,
HEOBXOJMMBIE /151 OHEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESTEJILHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS

KOMIETEHILU B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI

MMPOTPAMMBI

BLIHYCKHI/IK, OCBOMBIIHHN 06p330BaTeJ'ILHYIO nporpammy, JOJIZKCH O6J'Ia,I[aTB
HpO(beCCI/IOHaIH)HI)IMI/I KOMIICTCHIUHAMMU 110 TEMATUYCCKHUM MOIAYJISIM ITPOTpaMMBbI:

Kon HaumenoBanue PesynpraThl 00yueHus
TEMaTHYECKOI0
MOJTyJIs
Beenenue B uckyc- 3HaHus:
CTBEHHBIN MHTEJJIEKT | — TEOPETUYECKHE OCHOBBI aHAJIN3a JAHHBIX U MALIMHHO-
Y OCHOBHBIE METObI ro oOy4eHus;
MaLIMHHOTO O0Y4eHHs - crneuruka padoThl AITOPUTMOB MAILIMHHOTO 00y4e-
11 paboThI ¢ Tad- HUSL
JMYHBIMHU JTaHHBIMU YMenus:

- NpUMEHEHHE METOJI0B MAIIMHHOTO 00Y4Y€HHUs, TIOJrOTOBKa
JAHHBIX U UHTEPIIPETALUS Pe3yIbTaTOB.

HaBbIkHu (ONBIT AeSITEJIbHOCTH):

- HHTepecyeTcs HOBBIMHU TPEHJaMH B CBOEH Ipodeccuo-
HaJIbHOM OTPaciM, paCCMaTPUBAET UX C TOUKHU 3PEHUS
IIPUMEHEHUS B CBOEH EATEIILHOCTY;

- OLICHMBAET NPUMEHUMOCTh AJITOPUTMOB, BO3MOKHBIEPHC-
KU 1 TIOCTIEACTBUS OIMOOK, HAXOJUT ONTHMAlIbHBIEpEIIe-
HUs 11 pabouux 3aaa4




CucTeMbl TITyOOKOTO
oOyJeHus

3HAHUA:

MIPUHLMIBI OOYYEHUS] U IPUMEHEHUS! HEHPOHHBIX CETEH.
ApXHUTEKTYpPHI IITyOOKUX HEUPOHHBIX CETEH, MPUMEHIEMBIX
B PEIIEHUU NPAKTHYECKUX 3a1a4

CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenuns:

HACTpOWKa HEOOXOAUMOTO OKPYKEHUS JUIst paboThI ¢
HEHPOHHBIMHU CETSIMH.

MPUMEHEHHE U I000ydeHUEepe100yIeHHBIX
HEHPOHHBIX CETEH N3 JTOCTYIMHBIX ONOIHOTEK

HaBbIkH (ONIBIT J€SITEJILHOCTH):

BJIa/I€€T HABBIKOM IIPOBEICHHUS MOJIHOTO 1IUKIIA
BBIYHUCIIUTENIBHOTO SKCIIEPUMEHTA, OTPAKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOJTYYCHUS PE3YJIbTaTOB B OTYETAX
U TJOKyMEHTAIUU;

BJIaJICET HABBIKOM HCIIOJIb30BAaHUS CYIIECTBYIOIIUX MTPO-

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

OObyuenue ¢
MOJIKPETUICHHEM

3Hanug:

TCOPCTUUCCKHUEC OCHOBBI U aJITOPUTMBIL O6y‘~ICHI/I$I C 11011~
KPCILVICHUEM

IIPUMCHCHUC O6y‘ICHI/I$[ C MOAKPCINICHUEM JIA ITPAKTHUYC-
CKHUX 3aaa4.

YMmenus:

BBIOOp M peanu3aiys aaropuTMOB 00y4YEHHUs C MOJAKpeI-
JIEHUEM C Y4€TOM clielnu(UKH 3a1a9u

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

HaBbiku (ONBIT AeSITEJILHOCTH):

HMHTEpeCyeTcs HOBBIMU TPEHIaMU B CBOEH Ipodeccuo-
HaJIbHOU OTpacilv, pacCMaTPUBAET UX C TOUKU 3PEHHUS
MIPUMEHEHUS B CBOEH EATEIbHOCTH;

BJIa/IEET HABBIKOM HCITIOJIB30BAHUS CYLLIECTBYIOIIMUX IIPO-
IrpaMMHBIX OMOJIMOTEK U MOJIeIeH, CO3AaHUsI TPOTPAMM-
HBIX peajln3aliii Ha OCHOBE aJITOPUTMOB 00YUEHUS C
MOJIKPETIIICHUEM

Cpe,Z[CTBa AJIsL OICHKH Pa3JIMIHbIX ypOBHeﬁ q)OpMI/IpOBaHI/ISI KOMIIETEHITUM I10 KaTeropusim
«3HAaTb», «YMETb», «BJIAACTH» 00ecIeunBaroT pcam3aninio OCHOBHBLIX IPUHIUIIOB KOHTPOJIA,
TaKUX KaK OOBEKTHMBHOCTH M HE3aBUCUMOCTDL, MNPAKTUKO-OPHUCHTUPOBAHHOCTL, MCKIUCIUIIIN-

HapHOCTb.

C yuyeTom 3TOro KOHTPOJIbHBIE BOMPOCH! (3a1anusl, 3a1a4un), Bxoasmue B POC, mis pas-
JIMYHBIX KAaTETOPHUI U YPOBHEW OCBOEHHUS KOMIIETEHIIUI MOTYT UMETh CJICYIOIIUN BH/I.

3HATDH
IIpumepsr:

=

Tunel 3aga4 MallIMHHOTO 06y‘-IeHI/I$I 1 KJIACChI aAJITOPUTMOB, K HUM IPUMCHSACMBIC.

2. OcHOBHBIE HAaNPaBJICHUS PA3BUTHS UCCIIEIOBAHUN B 00JIACTH CUCTEM HCKYCCTBEHHOTO

HWHTCILJICKTA.

3. Teoperndeckne OCHOBHI AITOPUTMOB MAIIMHHOTO OOYYEHHUSI.




YMETD Ilpumepni:
[ToaroToBUTH NaHHBIE K UCIOIB30BAHUIO AITOPUTMA MALTMHHOTO O0Y4EHUSI.
OneHnBaTh KAYECTBO PELICHUH CUCTEM MAIIMHHOTO OOyUYEeHMSL.
3. AmanTHpoBaTh aNTOPUTMbI MATMHHOTO OOYYEHHS K PEIICHHUIO MTPAKTUIECKUX 3aj1ad.

BJAJAETD Ilpumepsi:

1 Merononorus pa3pabOTKu PeUICHUH MAITUHHOTO O0Y4EHUSI.
[TprMepsl MPaKTUYECKOr0 MPUMEHEHHS aDXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIEKTA.
3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUH MATHHHOTO 00YyUeHHUSI.

N =

N

METOAUYECKHE MATEPUAJIbL, OHPEAEJAIOUIHNE ITIPOLUELYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUU U (WIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

[Tpumepbl (MakeTbl) METOAMYECKMX MAaTEpUaJIOB, OIPECIAIOUINX IMPOLEAYPhl OLICHUBAHUS
3HaHWUW, yMEHUH U (MJIM) ONBITA AEATEIbHOCTU

HaumenoBanue Kparkas xapakTepucTHKA OLEHOY- IIpeacrasiienue
OLICHOYHOI0 HOI'0 CpelCcTBa OLICHOYHOI0 CPeCTBA
cpeacTsa B doHge
Texkymui KOHTPOJIb CpencTBo poBEPKH OCBOEHUS Komriekts! OuiieToB
yCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh) KOMIIE- (3a1anmii)

KommiekT OusieToB (MpuMepHbIii)
buner 1.
11 BaiiecoBckuii kiaccudukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuszarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6u. Soft and Hard Voting. Bagging. Cay4aiinsrii jiec.
2.2 Metpuueckwuii knaccudukraropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 NlepeBss pemenuii. UahopmanroHHbIi BRIUTphINL. OmudKa Kiiaccu(uKammum, SHTPO-
nus, kpurepuit Jkuau. [IpyHuHr.

buner 4.

41 TnoGameueiii mouck. Chydaiineiii mouck. Gridsearch. Cydaiinoe 0my»xa-
Hue.baliecoBckas onTuMHU3aIus.

4.2 Jlunerinas perpeccus. [lomnHoMuansHas perpeccus. ['peOHeBast perpeccus.

buner 5.
5.1 AdaBoost. I'pagueHTHBIH OYCTHHT PEIIAIOIINX ICPEBhEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku kiactepu3anu.

buner 6.

6.1. Ouenka kinaccudukanuu. dpdexruBHocTh N0 [Tapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. I[lepuentponPosentnarra. OOpaTtHoe pacnpocTpaHEHHE TIpaaueHTa.
®ynkiun aktuBanun. Softmax.

buner 7.



7.1 Jloxaneubiii momck. HillClimb wu ero pasmoBuanoctn. Omkur. I'eHeTHUCCKHIA
AITOPUTM.
7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepeyennb JJadopaTOpHBIX padoT (MPUMEPHbIA)

O0mue pekoMeHIAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYAECHTOB MOKHO HCIIOJIb30BATh PAa3HYIO MNIYOUHY peanu3aluu pemenus. Tak, A1 CTy1eHTOB He-
TEXHUUYECKUX CIELIMAIBbHOCTEN 3aJaHie MOXKET 3aKJIF0UaThCsl B IPUMEHEHUHU TOTOBBIX METO/IOB U3
OMOIMOTEK WM 3aMOJIHEHHEM IPOITYCKOB B IPOTpaMMax, r7ie OoJblias 4acTh MOArOTOBJICHA IIpe-
nojasareneM. /i CTyIeHTOB TEXHUYECKUX CIIELMaIbHOCTEH 3a/1aHie OyIeT 3aKII04aThCsl B peasu-
3alMM aJITOPUTMOB 0€3 UCII0JIb30BaHMSI TOTOBBIX PELICHUI.

JIP1.1 Metoasl paboThl ¢ TabauiamMu B Python. Arperanus v Busyaiau3aius JaHHbIX. [Ipo-
BeJICHHE MMEPBUYHOTO aHAIIN3a JaHHBIX.

[lenu: uzyueHre MeTO10B pabOTHI ¢ JaHHBIMU B Python u mpoBeneHre MepBUYHOTO aHATH3a
JAHHBIX.

3amanue: 3arpy3ure aatacet B pandasparadpeiim. BeiBeuTe OCHOBHBIC apaMeTphl 1aTace-
ta. OnpenenuTe, CKOJIbKO B 1aTACETE CIy4aeB OTCYTCTBUS MPU3HAKOB. OINpeaenuTe, CKOJIbKO Mpu-
3HAKOB SIBIISIIOTCS KaTeropualbHbIMHU. Busyanusupyiite pacrpenelieHue MPU3HAKOB IO KJIACCaM.
Busyanusupyiite 3aBUCUMOCTb MEXAY IPU3HAKAMHU.

JIP1.2 Ucnonb3oBanue u cpapHenue anroputmoB kiaccudpukanun: KNN, pemaromme nepe-
Bbsl M X aHCAMOJIH, JTOTHCTUYECKas! PEerpeCcCHsl.

Llenu: npuMeHEeHUE U OLIEHKA AJITOPUTMOB KJIACCH(PHUKALHH.

3ananue:

Paznenute natacer Ha oOyyaromuii ¥ BaTMAALMOHHBIN ¢ COXpaHEHHEM IPOMOPLUI KIacCOB.
Knaccudummpyiite Toukn u3 naracera ¢ nmomoinsko anroputMoB KNN, jJoructudeckoit perpeccum,
CART, cayuaiinoro neca, CatBoost. IlogOepure nyumine napameTpsl alrOPUTMOB CIIOMOILBIO Ba-
auaanroHHoN BeIOOpkH. CpaBHUTE BpeMsi paOOThl AITOPUTMOB M 3aBUCUMOCTh OT Npeao0opaboTku
JTAaHHBIX.

JIP1.3 Wcnonb30BaHue U OLIEHKA alrOPUTMOB perpeccuu. [log0op onTUManbHBIX MapameT-
POB perpeccuy.

Llenu: u3ydyeHue anropuTMOB PETrPECCHH.

3amanue:

[TpumeHnuTe MeTO TMHEHHON perpeccuu A pelieHus 3a1a4uu Ha naTtacere. JlobaBbTe B Aa-
TaceT NOJMHOMHUAIIbHBIE PpU3HaKH. J[00aBsiiTe MPU3HAKY ITOKA HE YBUIUTE NIepeoOyUdeHrne Ha Ba-
munanoHHomaatacete. Ilpumenure rpedueByto perpeccuio u LASSO, utoOsl n30aBUTHCS OT Iepe-
00yJeHUsI.

JIP1.4 OntumuzanmonHsie 3a1a4u U uX pemienus. [logbop runepnapaMeTpoB anaropurma c
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHS ONTUMH3AIIMOHHBIX 3a/1a4.

3amanue:

1 OnTuMH3UpyHTE IIMHY MapIIpyTa B 3aJjaue KOMHBOsDKEpa ¢ oMoIsio anroputmos hill-

climb, omxura u reneTnyeckoro anropuT™Ma. BeiBeiuTe NOTYUUBIIUICS YTh U €TO JUTUHY.

2. OnTuMU3HUpYyHTE TUIEpIIapaMeTphl alrOpUTMa MAaIIMHHOTO oOydeHus (Ha BbIOOp) C MOMO-

IIBIO CITy4alfHOTO ITOKCKa, MMOKCKa 10 pemerke, anropurMa hillclimb, renernueckoro anropurma.

JIP2.1 Knaccuduxamus nzo0paxkeHuit U TpanchepHoe o0ydeHHe.
[enu: n3ydeHnue METOI0B IIYOOKOTO OOYUEHHS I paOOThI C H300paKEHUSMH.
3amanue:



3arpy3uTe maraceT M CO3/JalTe UTepaTop Il MOJEIH TIIyOOKOTO OoOydeHHs. 3arpysure
npenooydyennyro Ha ImageNetcseprounyro ceth (AlexNet, VGG unu ResNet) u no6asste k back-
bonemnonHOCBsA3HBIN Ci10# 1Tt 00ydeHusi. OOydnTe HEHPOHHYIO CETh Ha, BU3YaIHM3UPOBaB rpaduk
¢yHkuMu noteps Ha oOywaromield M BaIWJAMOHHON BbIOOpKe. Peanmnsyiite MOIynb NMpUMEHEHHUs
HEIPOHHOM CeTH K JaHHBIM, IPOBEPHTE KAUECTBO OOYUEHUS HA TECTOBOM BHIOOPKE.

JIP2.2 Pabora ¢ TekcTaMu U MX BEKTOPHBIMH TpecTaBiaecHusIMU. [le-
JIM: U3y4EHHUE MOJIENIE BEKTOPHOTO IIPE/ICTaBIEHUs TEKCTOB. 3a/1a-
HUE:
CkauaiiTe npenodydeHHbIe BeKTopa 1iist ciioBaps. C moMOIIbo Jr000ro Kiaccudukaropa Ma-
mmmaHOoro 00yuenus (KNN, SVM, CatBoost) kiaccuduimpyiite TEKCTHI U3 AaTaceTa o CyMMe BEK-
TopoB ciioB. Kimaccudunmpyiite TekcTsl ¢ momornibio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks juis pereHus mpoCcThiX OKPYKESHUH.

Llenu: n3ydyeHue NpuMeHeHUs: 00y4EeHUS ¢ MOAKPEIUIEHUEM JUIsl peIlieHnH 3a1a4 KOHTPOJIS.
3aianue:

OO0y4nTe IPOCTYIO NONHOCBI3HYI0Q-CceTh ISl pelieHus okpyxkenus: LunarLander.

[Tponienypsl OLleHMBAaHUS 3HAHUN, yMeHUH, (GOpPMBI M OpraHu3alMs TEKYIIEro KOHTPOJI
YCIIEBAEMOCTH H MTPOMEKYTOUHOM aTTECTAIIMH 00yYarOIINXCsI

Texylmuil KOHTPOJIb YCIIEBAEMOCTH U ITPOMEXKYTOYHAsl aTTECTALMsI CTYACHTOB BEETCS B CO-
oTBeTcTBUHU C [lON0KEHNEM O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTaluu
00pa3oBaTebHONW OpraHu3au

Texkyumuii KOHTPOJIb yCIIEBAeMOCTH

Monyne nenutcs Ha 1Ba Onoka. Kaxaplii 670K BKIIOYaeT B ce0sl M3ydeHUE 3aKOHUEHHOTO
pasnena, yactu Mopyis.

Tekymuii KOHTpoab M0 MOJYNIO OCYIIECTBISIETCS MO KaJCHIApHOMY y4eOHOMY TrpaduKy.
Cpoxu kKoHTpobHBIX Meponpustuil (KM) u cpoku noaseneHus UTOro no Moaymito oToOpaxkaroT-
csl B pabounx yueOHbIX M1aHax Ha cemecTp. CTYAEHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE MEPO-
HPUATHUSA, IPEAYCMOTPEHHBIE MOIylIeM K YKa3aHHOMY CPOKY, ITOCJIE€ YEeTO MPENnoaaBaTellb MpoCTaB-
JsieT GaJuIbHbIE OLIEHKU, HaOpaHHbIE CTYJIEHTOM IO pe3yibTaTaM TEKYIIEro KOHTPOJs ycleBaeMo-
ctu no Mopyiro.

KoHTponbHOE MepOnpUATHE CUHUTAETCS BBINOJIHEHHBIM, €CJIM 3a HEro CTYIEHT IOJIY4HJ
OILICHKY B Oajylax He HWK€ MUHUMAJIbHON OLIEHKH, YCTaHOBJIEHHOM IpPOrpaMMoOi MOAYJs IO JaH-
HOMY MEPOIPUATHIO.

CTyneHThl, HE ClIaBLINE KOHTPOJIbHOE MEPONPUSITHE B YCTAHOBIIEHHBIM CPOK, MPOJOIIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C IMOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3alien.

IIpomesxkyTouHast arrecTanus

DopMOH IPOMEKYTOUHOU aTTECTALUMU 110 MOIYIIIO SIBISETCS 3a4eT.

OuenuBanue Monyns Beaercst B COOTBETCTBHM ¢ [lonokeHneM o TeKylieM KOHTpOJIE ycIie-
BAE€MOCTH U IPOMEKYTOUHON aTTECTAllUU CTYI€HTOB 00pa30BaTEIbHOM OpraHu3aIuy.

HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBIOJIHUBIIMM BCE MPEIYCMOTPEHHbIE YU€OHBIM IJIAHOM 3a/laHUs M CIABIINN BCe
KOHTPOJIBHBIE MEPOTIPHSTHS, TIOJIy4aeT UTOTOBYIO OLIEHKY 110 MOAYJIIO 32 CEMECTpP B COOTBETCTBUH
CO CIeAYIOLIEN IIKAJION:

PeiiTunr Ounenka Ha 3a4yeTe
85-100
71-84 3aueTr
60-70
0-59 Heszauer




Peiitunr crynenrta mo Momyiio 3a ceMecTp oIpeiensieTcsl Kak cyMMa OayiioB, MOMYyYEeHHBIX UM 32
Bce 0110k Moayns, 1 0aisioB 32 IPOMEKYTOUHYIO aTTecTaluio. MakcCuMaabHOE KOJTUYECTBO Oall-
J0B 32 Moayib B cemecTpe ycTaHaBiauBaercs paBHbIM 100



Pabouas nporpamma nucuuiuinHbl «CrucreMa HCKYCCTBEHHOIO MHTEIIEKTa» COCTABJIEHA B CO-

otBercTBHH ¢ TpeboBanusimu ®I'OC BO no HamnpasieHnio noArotroBku Mudopmanmonnsie cucre-
MBI U TEXHOJIOTHH.

[Tporpammy cocraBmit: c¢T. mpeno. kadeapsr UCuT, / AsueBa XK.X../

[Tporpamma ogoOpena Ha 3acenanuu kKadeaps! «MHPOpMAIMOHHBIE CUCTEMbI U TEXHOJIOTHI

[Tpotokon Ne 10 ot «21 » _wmions 2023 rona

3aB. kadenpoii / _npodeccop, 1.1.H. Manbcaro M. X.
(moamuck) (®.1.0.)

[Tporpamma ogo06peHa Y4eOHO-METOAMYECKUM COBETOM HCTOPHUYECKOTO (haKyJIbTeTa/HHCTHTYTA

[Tpotokon Ne 10 ot «23 » _mions 2023 rona

[Ipencenarens YueOHO-METOIUYECKOTO COBETa (PaKymbTeTa / /
(moamuce) (®.1.0.)

[TporpammMa paccMOTpeHa Ha 3acelaHuu Y 4eOHO-METOAMUECKOrO COBETA YHUBEPCUTETA
npotokoi1 Ne 10 ot «28» utons 2023r.

[Tpencenarens Y4ueOHO-METOAMUYECKOTO COBETA YHUBEPCUTETA /Xamaryasros I1.B./
(moamuce) (®. 1.0,




CBeaeHuA 0 NepeyTBepXXAeHUM NPorpaMmmbl Ha ouepeaHoON yuebHbIN roa U perucTpauum

M3MeHeHu
YuebHbIt PeweHwne kadea- BHeceHHble 3MeHeHNA Moanuck 3aB. Kadea-
rog pbl poi

(Ne npoTtoKkona, aa-
Ta)







