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1. [lesiu OCBOEHUSA AU CHUTIUHBI

[lenpto w3ydeHus JTUCHUIUIMHBI ~«CHCTEMBI HMCKYCCTBEHHOTO  HMHTEIUICKTa»  SIBIISETCS
(dbopMHpOBaHHE KOMIIETEHIIMA B O0JACTH NMPUMEHEHUS MHTEIUICKTYaJIbHBIX WH(POPMAIMOHHBIX
CUCTEM JUTsI pelIeHUs TPo(ecCHOHABHBIX 3a/1a4.
3amaun AUCIUTUTAHBIL:
- O3HAKOMHTH C COBPEMEHHBIMHU O0JIACTSIMH MCCIIEAOBAHUS 110 UCKYCCTBEHHOMY UHTEIUICKTY
U chepamu IPUIIOKESHHUS IKCTICPTHBIX CHCTEM;
- TO3HAKOMUTH C KOHIICTIIUSAMH, COCTABJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOTO HHTEIICKTA,
- U3JOKUTh TEXHUYECKHE IMOCTAHOBKH OCHOBHBIX
HCKYCCTBEHHOTO HHTEILICKTA,
- IO3HAKOMHUTh C OCOOCHHOCTSMHU TNPAKTHUYECKOTO HWCIIOIH30BAHMS HMHTEIUICKTYaIbHBIX
HH()OPMAITMOHHBIX CUCTEM B 00J1acTH HH(POPMAITMOHHOM 0€30MacHOCTH.

3aaa4, peuiacMbiX CUCTCMaMu

2. Mecrto nucunminnsl B ctpykrype OIIOII 6akanaspuara
[{uki1, K KOTOPOMY OTHOCHUTCS TUCLIMITIMHA!

Juciumnuza «CucrteMbl UCKYCCTBEHHOI'O MHTEJUIEKTa» OTHOCUTCA K JUCHUUIUIMHAM
(bopMHpyEeMbIM y4acTHUKaMH 00pa3oBaTeibHbIX oTHOMEHUH bioka 1 «/lucuuniaunel (MoLyin)»
y4eOHOT 0 IJIaHa.

B cooTBeTcTBUM ¢ yueOHBIM IUIAHOM NEpUOL O0YyUEHHS IO JUCLUIUINHE — 5-OM CEMECTpE.

3. Pe3yabTartbl «Cucrembl
MHTEJJIEKTa

[Tponiecc u3y4yeHHs NUCLMILIMHBI HanpaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOIIUX
komreteHiuit B coorBerctBum ¢ ®I'OC BO no nanHoMy HampaBieHUIO:

OCBOCHHA JHUCHMUIIIMHBI (MO[[yJIﬂ) HCKYCCTBECHHOI'O

Kox HanmeHoBanue Kon, HanMeHOBaHHe HHIAUKATOPA JOCTHKECHHSA
npodeccuona| MpopeccHoHATLHOI npogeccuoHAJBHON KOMIIETEHIMHU
JILHOl KOMIETEHIINI
KOMIIeTeHMH
TIK-10 CroocobeH IIK- 10.1. [Topumaer 3HaTh: MeTobI
MCII0JIb30BAaTh 3HAHUC MPUHLUIILI IOCTPOCHUS U pa3paboTku
OCHOBHBIX METO10B OCHOBHBIE METObI CUCTEM OPUI'MHAIbHBIX
MCKYCCTBEHHOTO MCKYCCTBEHHOTO HHTEIeKTa p [/ITOPHTMOB 1
MHTCIIJICKTa B HpHUMEHSET UX JUIS PELIECHHUS HPOFPanMHBIX
o . peleHui ¢
[IOCIICAYOIIEH 3aja4 npoQeccnoHaIbHON
o MCIIOJIb30BaHUEM
npodeccuoHaIbHON NEeSATETLHOCTH;
COBPEMEHHBIX
MEeATENbHOCTH B .
TEXHOJIOI'nn
KayeCTBE HAYYHBIX
COTPYAHHUKOB, ITK- 10.2. Uccnenyer |Ymerb: CTaBMTh
HpenouaBaTeneﬁ HaIpaBJICHUS MIPUMEHEHUS 3aJaud U alaliTUPOBATH|
METOABI U aJTOPUTMBE]
06pa3z0BATEIBHBIX CHUCTEM HCKYCCTBEHHOTO p
S MAIIUHHOTO 00yUYeHHS
OpraHu3alMil BEICIIETO
JIIAPA3IUYHBIX
0Opa3zoBaHus, ..
MPeIMETHBIX00IaCTEH;
MHXXCHCPOB, TEXHOJIOTOB K- 10.3. BbI6I/IpaeT BﬂaHETb:
KOMILIEKCHI METOIOB 1 ITOCTAaHOBKOM 3a1a4 I10
UHCTPYMEHTAJIBHBIX cpeAcTR  [AIATTalii il
COBEPILICHCTBOBAHUIO
HUCKYCCTBEHHOI'O MHTEJUIEKTA




JUISL peIleHus
npodeccHoHaNbHBIX 33724 B

MpeIMETHOM 00JIaCTH.

JIJI pEICHU A

3aBHCUMOCTHOT OCOOEHHOCTEl [KOMIUIEKCA 3a7a1

MpeIMETHON 00JIacTH

MCTOJAOB U AJITOPUTMOB

4. CTpyKTypa M coaep:KaHHe IMCUUILINHBI (MOTYJIs1)
4.1. CTpyKTypa AUCHUNIHHBI (MOIYJIA)
OO61mas TpyJ0eMKOCTh AUCHUIIIMHBI COCTABISET 2 3a4ETHBIX €IUHUIL, 72 4acoB.

Ounasi popma o0yueHust

Ne Buabl yuedHoii padoThl, BKIIOYast @DopMbI TeKYLIET0
n/n CaMOCTOSITEJILHYIO Pa0OTy CTYI€HTOB H| KOHTPOJISI YCIEBAeMOCTH
TPYA0eMKOCTb (B 4acax) (no nedenam cemecmpa)
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OuHo-3a04Has hopMa 00yyeHUs

Ne Buabl yuedHoii padoThl, BKIIOYast ®opMbI TeKYLIET0
n/n CaMOCTOSITEJILHYIO Pa0OTy CTYI€HTOB H| KOHTPOJISI yCIEBAeMOCTH
TPYA0eMKOCTb (B 4acax) (no nedenam cemecmpa)
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3aounas popma oOyueHus



No Buael yueOHol# padoThl, BKIOYAs ®opMBbI TEKYIIEr0
I/ CAMOCTOATEIbHYIO PA00TY CTYICHTOB H | KOHTPOJISI yCIIeBAEMOCTH
TPYA0eMKOCTbH (B 4acax) (no nedenam cemecmpa)
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4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)
Ne HaumeHoBaHue Moayns, coaepXxaHue Yacsbl
n/n
«BBegeHMe B WUCKYCCTBEHHbIM WHTENNEKT U OCHOBHbIE
1 MeToAbl MalWMHHOroO obyyeHuMa AnA paboTbl € TabNMMYHLIMMU
AdaHHbIMUY»
Nekuum 10
1.1-1.5 [OnmoHanbHO: MaTeMaTHYeCKUH JuKoe3 o snementam | 10
MAaTeMaTUYECKON CTAaTUCTHUKHU, JIMHCHHON ajareOpbl 1 MaTEMaTHYECKOIrO




aHajm3za. |

OcHOBHBIE 3aJ]a4l CHCTEM HCKYCCTBEHHOTO HMHTEJUIEKTA.
Knaccudukanus, xmacrepusanusi, perpeccus. TUMNbBl MalIMHHOTO
o0ydeHus: ¢ yuyuTesneM, Oe3 YUHUTeNs, C YaCTUYHBIM IPUBJICUYECHHUEM
yuuTens, 00y4eHue ¢ HOJKPEIICHUEM.

Knaccudukanus va npumepe anropurMa k-Ommkaiiimux coceneit
(kKNN)  [OmmmoHanbHO:BBICTpBI  MOMCK — OMMKaWIIUX — cocemne.|.
MeTpuku OIeHKHU KiaccuuKaum: mojiHoTa, TouHocts, Fl, ROC, AUC.
Bamunanmnonnas u TtecroBas BbeiOOpka. Kpocc-Bammparus. PaGora c
KaTeropuaIbHBIMH MPU3HAKAMH.

Perpeccusa. Metpuku ounenku perpeccun: MSE, MAE, R2 -
ko3 dunmeHT nerepmMuHanuu. JIMHEHHasT perpeccusi, MOJIUHOMHUAIbHAS
perpeccusi. IlepeoOyueHuwe u perymispusans, rpeOHEBas perpeccus,
LASSO, ElasticNet.

Jluneitnple  Mozmenu  Ans  kiaccuukanuu.  [lepuentpos,
JOTUCTHYECKAs]  pEerpecchs,  IOJHOCBS3HBICE  HEHMPOHHBIE  CETH,
CTOXAaCTHUYECKMH TpaJUeHTHBIH CHYCK M OOpaTHOE pacHpocTpaHeHHe
rpaaueHTa. Perynspu3anus THHSHHBIX MOJIEIeH KIIacCU(UKAIIUNN.

Kunacrepuzarus, k-means, k-means++, DBSCAN,
arioMepaTUBHAs KiIacTepu3anus. MeTpuKH OIICHKHU KIacTepu3alliu.

AJNTOPUTMBI, OCHOBAHHbIC Ha IPUMEHEHHUH PEIIAIOIINX JI€PEBHEB.
Kputepuu paznenenus ysna: WHOOPMALMOHHBIA BBIMTPBIII, KpUTEPUN
Jokuan.  AHcaMONM — pelIaroIMX  JEPeBbEB:  CIyYalHBIA  Jec,
IpaJeHTHbIN OYyCTHHT.

Meton omnopHbIXx BekTOpoB. IIpsimas u oOparHas 3ajaya.
Omnpenenenye ONOPHBIX BEKTOPOB. S epHBIN TPIOK.

HauBHblil  GaifecoBckuil  kinaccudukatop. MeToasl  OLIEHKH
pacnpezeneHus npu3Hakos. EM-anroputm Ha npuMepe cMecH rayccuas.

Metoapl 0e3rpaJlueHTHON ONTHUMM3ALMU: CIyYalHBIA IOHCK,
hillclimb, oTxur, reHeTUYECKUI AITOPUTM.

JlabopaTopHbie padoThl

JP1.1 MeTtost paboTsl ¢ Tabnumamu B Python. Arperarus u Bu3yanu3amnus
naHHbIX. [IpoBeieHre NepBUYHOTO aHaIN3a JaHHBIX.

JIP1.2 CTIOJIb30BAaHUE M CPAaBHEHUE alITOPUTMOB Kiaccuukanuu: kNN,
pelaronre A1epeBbes U X aHCaMOIIU, TIOTUCTHYECKAasl perpeccusl.

JIP1.3 Ucnons3oBanne ©  OlEHKAa  anropuTMoB  perpeccuu.  I[logbop
ONITHUMAJTEHBIX
apaMeTpoOB PErpeccuu

JIP1.4 OnTuMH3aIMOHHBIC 3a7a4l U uX pemeHus. [lonbop rumepmnapameTpos

aJiropuTtMma € rOMOIbO METOJ0B OIITUMHU3AlIUN.




IIpakTuka 10
I1P1.1 IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE MaTepuaia 10
CamocTrosiTesibHasi padoTa 8
CP1.1 [TpopaboTka yuebHOro MaTepuaa JeKInui 2
CP1.2 [ToaroroBka k 1abOpaTopHBIM paboTaM 4
CP1.3 [ToaroroBka k pyOeKHOMY KOHTPOITIO 1
CP14 Jpyrue BUJIbI CAMOCTOSATEIbHONW PabOTHI 1
Jlexkuuu 4
2.1-2.3 Heiiponnsie cetn. @yHKIMM OIINOKN HEHPOHHBIX ceTel U 00ydeHue ¢ 4
MOMOUIbI0 OOpAaTHOTO pacHpocTpaHeHusi rpaauveHta. [lonsTue 63Tya M
AIOXHU.
PaboTa ¢ u300pakeHUs MU C TIOMOIIBI0 HEHPOHHBIX ceTei. CBepTOUHbIE
HeilponHble cetH. Omnepanuu cBepToK, max-pooling. IlomyssipHbie
apXUTEKTYphl CBEpTOUHBIX HelpoHHbIX ceTeit: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpancheproe oOyuenue.
Oo6pabotka TekcToB. PaboTa C €CTECTBEHHBIM S3BIKOM C IOMOIIBIO
HEHpOHHBIX ceTeil. BekTopHble mpeacraBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie ceti, LSTM, GRU.
Tpaucdopmepst, BERT, GPT.
JlabopaTopHbie padoThl 6
JIP2.1 Krnaccudukanus nzodpaxenuii u TpanchepHoe oOydcHHE. 3
JIP2.2 PaboTa ¢ TekcTaMu M X BEKTOPHBIMHU NPEACTABICHUSMHU TEKCTOB. 3
IMpakTuka 4
I1P2.1 [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHaa 4
CamocrositeibHas padora 7
CP2.1 [IpopaboTka yueOHOTO MaTepuaia JEeKIHi 1
CP2.2 [ToaroroBka k 1abopaTopHBIM paboTam 4
CP2.3 [ToaroToBka K pyOe:KHOMY KOHTPOJIIO 1
CP2.4 Jpyrue BUIbI CaMOCTOSATEIBLHON pabOThI 1
«O0y4eHne C MoJAKPETICHUEM»
3 Jlekuun 4
3.1-3.2 [TonsTus arenra, cpenbl, COCTOSIHUSA, NEUCTBUI U Harpaabl. OyHKIHS 4




neHHoctu cocrosiHus (Valuefunction) n ¢yHKIHMS KauecTBa JEHCTBHSA

(Qfuntion).

OHTI/IMI/I3aHI/I$I crparerun € IIOMOIIIbIO MAKCHMH3AllUU Q)YHKI_II/II;'I
OCHHOCTH N Ka4CCTBaA. Q-O6y‘ICHI/Ie.

I'my6okoe ob0yuenue ¢ nmonkperieHneM. Deep Q-Networks, Actor-critic.

s yposns skenieptabiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHbie padoThI 4
JIP3.1 [Tpumenenue Q-Networks 175t penieH s MPOCTHIX OKPYKEHHI. 4

IIpakTuka 4
mP3.1 [IporpaMMHO-aITOPUTMUYECKOE OCBOCHUE MaTepralia 4

CamocrositenpHas pabora 3
CP3.1 [TpopaboTka yuyeOHOro MaTepuasa JeKIui 1
CP3.2 [ToaroroBka K J1abopaTopHBIM paboTam 1
CP3.3 [ToxroToBka K pyOe:KHOMY KOHTPOITIO 0,5
CP3.4 Jpyrue BUIBI CaMOCTOSTENBHON pabOThI 0,5

5. O0pa3oBaTebHbIE TEXHOJIOTHH

B mpomecce mnpenogaBanus Moayssi MCIONB3YIOTCS CIEAYIOIIME METOIbI, CPEACTBAa M
0OHOBJIIsIEMOE TIPU HEOOXOIMMOCTH IIPOrpaMMHOE oOecriedeHrne HHGOPMAIIMOHHBIX TEXHOJIOTHH:
" e-mail mpenonaparens;

AIIEKTPOHHBIC y4eOHO-METOAMYECKHE MaTepHanbl sl O0ECHeUeHHs CaMOCTOSTEIbHON
paboThI CTYICHTOB;

CIIMCOK CaliTOB B ceTn «MHTEepHEeT» Ui MOMCKa HAyYHO-TEXHHYECKOW WH(POPMALUU IO
paszenaM JUCLUUIUINHBL;

MAKeTHI MPUKIIAIHBIX POrpamMM, HarpumMep, pytorch.

6. YueOHO-MeTOIMUeCKOe o0ecneyeHHe CAMOCTOSTEJbHOW PpadoTbl  CTYJAEHTOB.
OneHouynble cpeacrBa Ui TEKYIIero KOHTPOJSI  yCIEeBaeMOCTH,IIPOMEKYTOYHOM
aTTecTally 10 UTOTaM OCBOEHHS JMCIUIIJIUHBI.

[nsa obecneyeHnsa camoctoaTenbHOM paboTbl cTyaeHToB No Mogynto copmmnpoBaH
METOANYECKNA KOMMNIIEKC, BKITHOYAOLLNNA

B cebs cnepgyowme yyebHo-mMeToanYECcKNe maTepmansi:

1. MNMporpamma kypca.

2. Y4yebHukn n yyebHble nocobus.

3. Cnucok agpecoB canToB B UHPOPMAaLMOHHO-TENEKOMMYHUKALMOHHON ceTu «NHTepHeT»
(nanee

— ceTb «MHTepHeT»), cogepxalmx akTyanbHyo nHgopmaumio no 6nokam Moayns.
Bubnuorpadunyeckme ccbinikn Ha y4ebHble n3gaHund, Bxogswme B METOANYECKNA KOMMIIEKC,
npvBeAeHbl B NepevyHe OCHOBHOW U AOMOSMHUTENbHOM y4ebHoN nuTepaTtypbl, Heobxoanmomn
ansa ocsoeHusa Moayns (pasgen 7).



K mononHuTenbHbIM MaTepranam Takke OTHOCUTCS NepeyeHb pecypcoB ceTu «MHTepHeT,
pekoMeHayeMbIX A1 CaMOCTOsITENbHOM paboTel Npu ocBoeHun Moayns (pasgen 7).
CTyaeHTbl mony4atoT A4OCTYN K yKa3aHHbIM MaTepuanam Ha NepBoM 3aHaTum no Moaynto.

7. Y4eOHO-MeTOAHYECKOE U MaTepHAJIbHO-TeXHHYECKOoe o0ecneueHue
AMCUUIJIMHBI(MOLYJIs1)

7.1. YueOHast iuTeparypa:

OcHoBHasl TUTEpPaTypa Mo MOAYJII0

1. MamunaHOoe o0yueHue. Hayka 1 MICKyCcCTBO IMOCTPOCHHUS aITOPUTMOB, KOTOPHIE
W3BJeKaloT 3HaHus u3 naHHbX. [lerep dnax. JIMK Ilpecc. 2015.

2. T'my6okoe oOyuenwue. [lorpyxenne B Mup HelipoHHBIX ceTeid Hukonenko Cepreit
Uropesuu, Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kanypun A. A.

3. OOyuenue ¢ nonkperuienueM / Carron Puuapn C, bapro Dunpro I'., IMK Ilpecc, 2020.

JlonoJiHUTeIbHbIE Yy4eOHbIe MATePHaJIbI

1. OcHOBBI HCKYCCTBEHHOT'O HHTEIUIEKTa : yueOHoe nocobue / E.B.boposckast, H. A. [laBbinoBa.
4-¢ uzn.,pnektpoH. M.: Jlaboparopust 3Hanwmii, 2020. 130 c.

2. MHckyccTBeHHBIN HHTEIUIEKT ¢ puMepamu Ha Python. J[xommul Ipatuk. Bunbsame. 2019.

3. Ipuxmagnoe wmammaHOE 0OyueHume c momouibio Scikit-Learn, Keras u TensorFlow:
KOHIENIIMN, UHCTPYMEHThl M TEXHUKU JUIsl CO3/IaHUS WHTEJUIEKTYaJbHBIX CHCTEM , 2-€
nznanue. XKeponOpenbeH. [nanexkrtuka-Bunbsame. 2020.

4. Xenpuk bpunk, /[xo3ed Puuapne, Mapk depepond «Mammmanoe o0yuenue», [Turep 2017.

5. Kak yunrcs mammna: PeBomronust B 00acTé HEHPOHHBIX ceTell u riTyOokoro oOydeHus. SIx
Jlexyn. Ansniuna PRO. 2021.

6. I'pokaem rirybokoe oOyuenue. Duapro Tpack. [Tutep. 2019.

7. Ob6yuenue c noakperuiearnemM Ha PyTorch. Coopnuk peunenrtos. HOcu Jlro. JIMK Ilpecc.
2020.

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

7.2. UuTepHeT-pecypehbl

Ha3Banmue pecypca Cceblaka/nocTyn

OnexktpoHHas Oubnuorexka onnaiiH «EgmHoe okHo K | http:/window.edu.ru
00pa3oBaTeNIbHBIM pecypcam»

«ObpazoBarenbHbIi pecypc Poccumy http://school-collection.edu.ru

denepanbHbIil 00pa30BaTENbHBIA TOpPTAN: yUpexkaeHus, | http:/ www.edu.ru
nporpammel, ctanaaptel, BY3s1, Tectol EID, A

denepanbHbIi LEHTP uHpopmannoHHo- | http:/fcior.edu.ru
obpazoBaTenbHbIX pecypcoB (PLIMIOP)

Pycckast BupTyanpHas Oubmuoreka http://rvb.ru

Kabunet pycckoro si3pika v JIUTepaTyphl http://ruslit.ioso.ru

HanmonanbsHbIi KOpITyC pycCKOTO SI3bIKA http://ruscorpora.ru

ExxenenenbHuk Hayku u oOpasoBanusi lOra Poccum | http:/old.rsue.ru/Academy/Archive
«AKkaneMus» s/Index.htm

Hayunas snekrponHast 6ubnmoreka «e-Library» http://elibrary.ru/defaultx.asp
DnexTpoHHO-0nbanoTeyHas cucrema [PRbooks http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPAaBOYHAsl CHCTeMa JOKyMEHTOB B cepe | http:/ www.informio.ru
obpazoBanus « THGpOpMHOY
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http://old.rsue.ru/Academy/Archives/Index.htm
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I/IH(I)OpMaI_[I/IOHHO—HpaBOBaH CHUCTCMA «KOHCYJ'IBT&HT— CereBas BEpCus, NOCTYIIHA CO BCEX

TLTIOC) KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uuarl'y

DnekTpoHHO-0nbIMoTeuHas cucreMa «tOpaim» https://www.biblio-online.ru

Open Machine Learning Course https://mlcourse.ai

BBenenue B MalmmHHOE O0yUYEHHE OT https://stepik.org/course/4852/prom

«Bioinformaticlnstitute» 0

Crenmanuzanus MamuHaHoe oOydeHre U aHanu3 JaHHbIX | https://ru.coursera.org/specializatio

oT «MOCKOBCKHIT (PU3UKO-TEXHUUECKUN HHCTUTYT ns/machine-learning-data-analysis

[Tnardopma a1 mpoBeACHUS COPEBHOBAHUM TI0 https://www kaggle.com

DataScience

7.3. IIporpammHoe odecnieueHue

Jlunen3nonHoe mporpaMmmHoe obecriedeHne, ucnoiabzyemoe B Uarl'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. IIporpammusrit komrieke MMUC “Jlexanat”

1.5. Ilporpammusiii komiuiekc MMUC “Busyansnag Cryaust TectupoBanus™
1.6. Ilporpammuslii komruiekc MMUC "I[TJIAHBI"

1.7. Ilporpammusiii komimieke MMUC "OJIEKTPOHHBIE BEJIOMOCTH"
1.8. [Iporpammubiii  kommuieke MMUC  BEB-IIPUJIOXEHUE "TIPUEMHASA
KOMUCCH-OHJIAH"

1.9. [Iporpammusrit komrieke MMUC "TIPUEMHAA KOMUCCHUA"

1.10. IIporpammasiii komiiekc MMUC "BEJIOMOCTHU KADEJIPBI"

1.11. 1C 3apmuiara u Kagpet

1.12. 1C KamuH: pacueT 3apab0THOH TIIAThI

1.13. AntuBupycnoellO Kaspersky endpoint security

1.14. CnpaBouHo-nipaBoBas cucrema “Koncynbrant”

1.15. 1C byxranrepus

7.4. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue

MarepuanbHO-TeXHHUYECKOE —obOecrieueHue y4yeOHOro mporecca MO — JUCHUIUIMHE
OIpeIeNIEH0O HOPMATUBHBIMHU TPEOOBaHHUSIMH, PErIaMEHTUPYEMbIMHU IMPUKa30M MHHHCTEpPCTBA
obpazoBanust U Hayku P® Ne 986 ot 4 okrsa0ps 2010 1. «O6 yrBepkaeHuu (QenepaibHbIX
TpeOoBaHUN K 00pa30BaTENbHBIM YUPESKICHUSIM B YacTH MHUHHUMAJIbHOW OCHAIIEHHOCTU
y4eOHOTro mpoliecca u 000pyIoBaHUs YUeOHBIX MOMEIeH Iy, DenepanbHbIM roCyAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO 0Opa30BaHuUs MO HAMIPABICHUIO MTOATOTOBKH.

NHXKeHepHO-TEXHUUECKUH MHCTUTYT pacliojlaraeT MaTepualbHO-TEXHUYECKOH 0a3oi
(moMenieHUsIMM ¥ 000pYyIOBaHUEM) ISl peaau3aluu JUCHUILTUHBI « CHCTEMBbl HCKYCCTBEHHOTO
MHTEJUIEKTa» B COOTBETCTBHM C Y4YEOHBIM TIUIAHOM, M COOTBETCTBYIOUICH JEHCTBYIOMIUM
CaHUTAPHBIM U IPOTUBOMOKAPHBIM MPaBUIAM U HOPMaM.

Jis ocymecTBieHHs 00pa30BaTebHOIO MpoIiecca Mo BCEM BHIAM yUeOHBIX 3aHATHH 110
JTUCITUTIIMHE W OOECIeYeHHs HWHTEPAKTUBHBIX METOAO0B oOyueHus, ayautopus 403, 313
OCHAIllEHAa CIEAYIOMNUM O0OPYJOBaHUEM: MYJIbTUMEIUHHBIN MPOEKTOp, SKpaH, NMEePCOHATbHBIN
KOMIThIOTEP, yueOHast MeOelb, Tocka ydeOHas, Beixod B MIHTepHET, yueOHO-HATIsAHBIE TTIOCOOUS
(TemMaTnyecKkue WUIKOCTPALUN), IPUHTEDP, IPE3EHTALlMU Ha 3JIEKTPOHHOM HOCHUTEIIE.

B cootBercTBue ¢ TpeboBanusmu PI'OC BO npu peanu3anuy HACTOSIICH TUCITATITAHBI
OIIOIT BO yutensl oOpa3oBaTelbHBIE MOTPEOHOCTH OOYYAIOMIMXCS C OTrPAHUYEHHBIMU
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BO3MOKHOCTSIMH 3/I0POBbs, 0OecredeHbl YCIOBUS Uil UX 3((EKTUBHON pean3aluy, a TaKxke
BO3MO>KHOCTH O€CIIPENSITCTBEHHOIO JOCTYIA 00YyYaroMXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3J1I0pOBbsI K 00BEKTaM HHPPACTPYKTYPbl 00pa30BaTEIBHOIO YUPEXKICHHS.

NHxKeHepHO-TeXHUUECKUN UHCTUTYT oOecrieuyeH HEOOXOJUMBIM  KOMILUIEKTOM
JIMIIEH3MOHHOTO U CBOOOIHO PACIPOCTPAHIEMOT0 MPOrPaMMHOI0 00eCIIeYeHusl.

Kaxxnprii obnarormumiicss B T€YeHHE BCETro Nepuoja o0ydeHHs 00ecrevyeH WHAWBUIYaTbHBIM
HEOIPaHMYEHHBIM JOCTYNIOM K DJIEKTPOHHOM HMH(OPMaLMOHHO-00pa30BaTeNbHON cpene
YHHBEpCHUTETAa M3 JIOOOH TOYKH, B KOTOpPOH HMeeTcs JOCTyNnl K HWH(POPMALHUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.



Pabouas mporpamma gucuumiuHbl «CHCTEMBI HCKYCCTBEHHOTO MHTEIUIEKTa» COCTABIICHA B
cootBeTcTBUM ¢ TpeboBanusimu PI'OC BO mno Hanpasnenuto mnoxaroroBku 21.03.01
Hedrerazosoe aeno nmpoduias moAroTOBKU «IKCIUTyaTallus U OOCIyKHUBaHHE TEXHOJIOTHUYECKHUX
O0BEKTOB  HE(TEra3oBOr0  IMPOW3BOJCTBA», YTBEPKJIEHHOTO TpHKa3oM MUHHCTEPCTBA
oOpazoBanust U Hayku Poccuiickoii Denepanuu oT «09» deppans 2018 r. Ne96 , ¢ yuemom
npogeccuonanvuvix cmandapmos 19.003 «Cneyuanucm no 00CIYHCUBAHUIO U DPEMOHMY
He@dhme3aso00cKkoco 000py0068anHusy, ymeepicoeHHbvlll npuxazom Munucmepcmea mpyoa u
coyuanvrotizawumsl Poccuiickoii @edepayuu om 21 nosops 2014 2. N 927n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccutickoiu @edepayuu 8 oexabps 2014 2., pecucmpayuorHwlil
N 35103), ¢ usmenenuem, HeceHHbIM npurazom Munucmepcmea mpyoa u coyuanbHoOU 3aujumol
Poccuiickoii @edepayuu om 12 dexabps 2016 2. N 7271 (3apecucmpuposan Munucmepcmeom
tocmuyuu Poccutickou @edepayuu 13 aumsapa 2017 2., pecucmpayuonnwvii N 45230); 19.026
«Cneyuanucm no mexHu4eckomy KOHMPONIO U OUACHOCMUPOBAHUID 0OBLEKMO8 U COOPYIHCEeHUL
Heghme2az06020 KOMNIEKCA», YmeepicOeHHblll npukazom Munucmepcmea mpyoa u coyuanrbHou
sawyumol  Poccutickoti  @edepayuu om 10 mapma 20152, N 156n (3apecucmpuposar
Munucmepcmeom rwcmuyuu Poccuiickoni @edepayuu 1 anpens 2015 2., pecucmpayuonHwlil
N 36685);19.053  «Cneyuarucm no  ouacHocmuxe  000pPYO0OBAHUS — MASUCMPATLHOZO
mpybonpogeooa Hepmu u Heghmenpooykmosy, ymeepricoeHuvili npuxazom Munucmepcmea
mpyoa u coyuanvHou sawumel Poccutickou Dedepayuu om 19 anpens 20212 N 253u
(3apecucmpuposar  Munucmepcmeom iocmuyuu Poccutickoti @eodepayuu 21 mas 2021 2.,
pe2ucmpayuoHHbIl N 63552); 19.055 «Cneyuanucm no IKCHIyamayuu
Heghmenpooykmonepexauugarowe CmaHyuu MacucmpaibHozo mpyoonposoda Hegpmu u
HeghmenpooyKkmosy, ymeepaicoenHulil npuxazom Munucmepcmea mpyoa u cOyuanbHoOU 3auumol
Poccuiickoii @edepayuu om 19 uona 2017 o. N 584n (3apecucmpuposarn Munucmepcmeom
tocmuyuu Poccutickou @edepayuu 11 cenmsabps 2017 e., pecucmpayuonnsiti N 48139).

[Iporpammy coctaBui
®dapruepaldyinebuaCyaranrupeessa / /

[Tporpamma omoOpena Ha 3acenannu Kadenapsl  MHGOPMAIIMOHHBIC CUCTEMBI M TEXHOIOTHH

ITpotokon Ne 7  or« 03 »  mapra 2025 rona

HporpaMMa oL[06peHa y‘le6H0—MeTOI[I/I‘I€CKI/IM COBCTOM HHIKCHCPHO-TCXHUYCCKOTO MHCTUTYTA

IIporokos Ne 7 ot «12» mapra 2025 roxa
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CBeneHusi 0 mepeyTBepKIACHUM TMPOrpaMMbl HAa oO4YepeaHOW Y4eOHBbIH Tox M
perucTpanuu u3MeHeHuit

YyeOHbIii Penrenue BHecennrsle u3zMeHeHUs IToamuce 3aB.

roJ kadenpsl kadenpoit
(Ne mpotokona, mara)
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MuHuCTEpCTBO HAYKH M BbicLIero oopasosanus Poccuiickoit @enepanuu
PeaepajibHOE TOCYIAPCTBEHHOE OI0IKeTHOE 00Pa30BaTe/IbHOE YUpPeKIeHue
BbICLIEr0 00pa3oBaHHs
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Kypc(bl) n3y4yeHust JMCUMILIAHBI:3
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1)

2)

3)

1. Ilepeyens KoMNeTEeHIMI ¢ YKa3aHHEM ITANOB UX (pOPMHUPOBAHUS B MpPoIlecce OCBOECHUSI
o0pa3oBaTe/IbHOI IPOrpaMMBbl

B mporecce ocBoeHuss 00pa3oBaTENbHOM MPOrpaMMbl KOMIETCHIIMH (HOPMHUPYIOTCS TIO
CJIEIYIOIIUM dTaraM:
HayaJbHBIA 3Tam JaeT o0Ilee TPEACTaBICHHE O BHAC JICSITCIBHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSX (PYHKIIMOHUPOBAHUSI 00BEKTOB MPOGECCUOHATHFHON e TEIIbHOCTH, METOJIOB U
aNTOPUTMOB PEIICHUS MPAKTUYECKHUX 3a/1a4;
OCHOBHOW JTalm TMO3BOJSIET peIIaTh THUIOBBIC 3a/Jayd, NPUHUMATH MPO(EeCCHOHAIBHBIE U
yIIpaBJICHYECKHE PEIICHHMS TI0 U3BECTHBIM JITOPUTMAaM, IPAaBHJIaM U METOIMKAM;
3aBEPIIAIONINI 3Tan MpeArnojaraeT rOTOBHOCTh pelIaTh MPAKTUYECKUE 3a/1aud TMOBBIIICHHOU
CJIO)KHOCTH, HETUIIOBBIC 3a/1auH, MPUHUMATH MPO(HECCHOHATBHBIC U YIIPaBICHYECKHE PEIICHUS B
YCJOBUSIX HETIOJHOM OINMpPEACICHHOCTH, IIPU HEIOCTATOYHOM JOKYMEHTAJIbHOM, HOPMAaTUBHOM U
METOIUYECKOM O00€ECIIEUEHHUH.
[Tpouiecc w3y4yeHWs] IUCHMILIMHBI HAmMpaBieH Ha (HOPMHPOBAHHE JIIEMEHTOB CIJICIYIOIIHX
komneTreHnuit B cootBercTBUU ¢ ®I'OC BO 1o gaHHOMY HaIpaBJICHUIO:

Kox HanmeHoBanue Kon, HanMeHOBaHHe HHIUKATOPA JOCTHKECHHSA
npodeccuona| MNpodeccHoHATbLHOI npogeccuoHAJBHON KOMIIETEHIMHU
JILHOI KOMIIeTeHIN U
KOMIIeTeHMH
Crooco0eH IIK- 10.1. [Torumaer 3HaTh: MeTonbl
MCII0JIb30BaTh 3HAHUE MPUHLHIIBI TIOCTPOCHUS U pa3paboTKH
HK-10 OCHOBHBIX METOJ0B OCHOBHBIC METOJBI CUCTEM OpUTMHATbHBIX

QJITOPUTMOB U

MICKYCCTBEHHOI'O HCKYCCTBEHHOT'O MHTEJUICKTA U
IIPOrpaMMHBIX
MHTEIIJIEKTa B MPUMEHSIET UX JUIsl peIICHUS porpa;
. . pereHwuii ¢
[IOCIICAYOIIEH 3aJa4 nIpoQeccnoHaIbHON
o MCIIOJIb30BAHUEM
npodeccuoHaIbHON NEeATEITbHOCTH;
COBPECMCHHBIX
NEesITEIbHOCTH B N
TEXHOJIOInn
KayeCTBE HAYYHBIX
COTPYIHUKOB, IIK- 10.2. Uccnenyer [Ymers: CTaBHTH,
npenoaBarenei HarpaBJeHUs NpuMeHeHus 3a1a9u 1 alalTUpOBaTh
06PA30BATEMBHBIX cucTeM MCKycCTBEHHOro [MCTOABL M allTOPUTMBI
HHTEIUICKTA MAalllMHHOT'O OGy‘ICHI/IH
OpraHu3alil BBICIIETO
JUTSIPA3TMYHbBIX
0Opa3zoBaHms, .
MpeAMETHRIX00JIACTCH;
MIKEHEPOB, TEXHONOTOB Ty 10.3. Bpibupaer Buiaxerb:

KOMIUIEKCBI METOIOB |
HHCTPYMEHTAIILHBIX CPEJICTB
HCKYCCTBEHHOI'O MHTEJICKTA
IUTSL PEIICHUS
npoeCCHOHATIBHBIX 33/1a4 B
3aBHCUMOCTHOT OCOOEHHOCTEM
MPeIMETHOM 00JIaCTH.

IMOCTAaHOBKOM 3a7a4 110
aganTalun UJiin
COBEPIIICHCTBOBAHHIO
METOJ/IOB U aITOPUTMOB
TSI pEeTIeHUs
KOMILIEKCa 3a1a4
MpeIMETHON 00JIacTH

2. Onucanue mokasarejieli U KpUTEpHeB OLECHMBAHUS KOMIIETEHUMH, ONMCaHWE IIKAJ

OICHUBaAHUA

[lkana oleHHWBaHUS, IMOKAa3aTeNd M KPUTEPHM OLICHUBAHHUS OOpa30BATENbHBIX pPE3yJbTaTOB
oOydJaromerocs Ha 3a4ere.



Pe3yabrar 3auera | [loka3zaTeu M KpUTEepUM OLlECHMBAHHUS 00Pa30BaTebHBIX Pe3yJIbTATOB

ep. 1 ep.2

3a4TEHO Pe3yabTaT «3a4TeHO0» BBICTABISIETCS 00yyaromeMycs, eclii pedTHHIoBas
OIIeHKa (CpelHui 0ayl1) ero TeKymel aTTeCTalluy 10 JUCHUTIIMHE BXOIUT
B JTaHHBIN JHMAIa30H.

IMpu sTom, oOyuarommiics Ha y4YeOHBIX 3aHATUSAX H IO pe3yjbTaTam
CaMOCTOSITENIbHOM paboThl AEMOHCTPUPOBATl 3HAHUE MaTepHalia, TPaMOTHO
U TI0 CYIIECTBY M3JIaraj €ro, He JOIyCKaj CyIIECTBEHHBIX HETOUYHOCTEH B
OTBETE Ha BOMPOC, MPABUIBHO MPUMEHSUT UCIIOJIb30BAI B OTBETaX y4eOHO-
METOAMYECKUI MaTepuan UCXOAd U3 CHelM(PUKHA MPAKTUIECKUX BOIPOCOB
¥ 33124, BJIaJIe)l HEOOXOAUMBIMU HaBBIKAMU M TPUEMAMH UX BBITIOJTHCHUSI.
YuyeOHble TOCTHKEHUS] B CEMECTPOBBIN TEPUOA M PE3YJBTaThl PyOSKHOTO
KOHTpOJISl IEMOHCTPUPYIOT BbIcOKYI0 (15...13) /xopomryro (12..10) /
AocTaTo4Hyo (9...7) creneHb OBJIaieHHs] IPOrPAMMHBIM MATEPHAJIOM.
KommnereHimu, 3akperuiéHHbIC 32 TUCIUIUTMHON, CHOPMHUPOBAHBI HA YPOBHE OT
JOCTaTOYHOT'O JIO BEICOKOTO.

HE 3a4TEHO Pe3yibTaT «He 3a4TeHO» BBICTABISETCS  OOydYaromemycs, eciu
peliTUHroBasi oleHKa (cpeAHMi Oaul) ero TeKylleW aTTecTaluu 110
JUCLUILIMHE BXOJIUT B JAHHBIN IMAMa30H.

[Ipu sTOM, oOyuarommiicss Ha y4eOHBIX 3aHATHSIX W 1O pe3yJbTaraM
CaMOCTOSITENIbHOIM paboThl IEMOHCTPUPYET HE3HAHHE 3HAYUTEILHON YacTH
MPOrpaMMHOTO  MaTepuana, JIOMyCKaeT  CYIIECTBEHHBIE  OLIMOKH,
HEYBEPEHHO, C OONBIIMMH 3aTPyJAHEHUSMHU BBHITIOTHSIET MNPAKTUYECKUE
paboTHI.

Kak npaBuio, «He 3a4T€HO» CTaBUTCS OOYyYarOIIUMCS, KOTOPhIE HE MOTYT
MPOJOJDKUTh  OOydYeHHe  0e3  JOTMOJHHUTENBHBIX  3aHATHH IO
COOTBETCTBYIOIIEH AUCLUILIMHE.

Y4eOHble TOCTHKEHHSI B CEMECTPOBBIN MEPHOJT U PE3YJIHTATH PyOEIKHOTO
KOHTPOJI JIEMOHCTPUPYIOT HEBBICOKYI0 (HEIOCTATOYHYK) CTeleHb
OBJIAJICHUSA NIPOrPAMMHBIM MAaTEPHAJIOM.

KommnereHuym, 3akpeIuI€éHHbIC 32 JUCHUIDIMHON, He C()OPMHUPOBAHDI

3. TumoBble KOHTPOJIbLHBIC 3aJaHHSl WJIHM HMHbIe MaTepHabl, He00XOAUMBbIC IS
OLleHMBAHMS 3HAHWI, YMEeHHNi, HABBIKOB U (WJIM) ONBITA AeATEJbHOCTH, XapaKTePHU3YIOIINX
ransl GOPMUPOBAHUA KOMIIETEHIHI
Jlns  oueHuBaHUS 3HAHWUW, YMEHWUH, HABBIKOB M (MJIM) OIBITa JEATEIbHOCTH,

XapaKTepU3yIOIUX ATarbl (OPMUPOBAHUS KOMIIETEHIIMHA HCIIOJB3YIOTCS CIEIYIOLIe THIIOBbIE
KOHTPOJIbHBIC 3aaHWs:
3.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

Marepunanbl il NpPOBeJeHUs] TeKyLIero M INPOMEeXYTOYHOr0 KOHTPOJIsI 3HAHMH
CTY/ICHTOB

Tekymas arrecranus no AucuuninHe «CHCTeMbl HCKYCCTBEHHOT0 MHTE/VIEKTa.

OrneHuBanue O0OydYaromIerocss Ha 3aHATHSIX OCYIICCTBISIETCS B COOTBETCTBUU C
MOJIO’KEHUEM O TEKYIIeH aTTecTaluy 00y4aromnuXcsl B YHUBEPCHUTETE.

[lo uroram Tekyiield aTTeCTallMH, BEIYIIMI MpenoaaBaTesib (JIEKTOpP) OCYIIECTBIISIET
JIOTTyCK 00y4aromerocs K MpoMeXyTOYHOMN aTTecTaluu.




JIloNyCK K MPOMEKYTOYHOH ATTeCTAMH M0 JucHUIInHe «CHCTeMBbl HCKYCCTBEHHOI 0
HHTEJUIEKTA.

OOyuaromuiics T0MycKaeTcsl K MPOMEKYTOUHONW aTTeCTallu MO JUCLUIUIMHE B Cllydae
BBIITOJIHEHHUSI UM BCEX 3aJaHUN UM MEPONPHUATHI, NPELyCMOTPEHHBIX HACTOSIIEH MPOrpaMMON
JUCLUIUIMHBL B TOJHOM oObeMme. IlpernonaBatens MMeeT MpaBO M3MEHATh KOJIMYECTBO H
coJiepKaHue 3aJaHuH, BBIAABAEMBIX OOy4aromumMmcs (oOydaroniemycsi), UCX0s U3 KOHTHHICHTa
(YpOBHS TOATOTOBJICHHOCTH).

Jomnyck oOyuaronierocsi K IpoMeXyTOUYHOM aTTeCTalluy M0 JUCILUIUIMHE OCYIIECTBIISIET
IIpenoAaBaTellb, BEAYLINI IPAaKTUIECKUE 3aHATHS.

OOyuatommiics, MMeMU y4eOHble (aKaJeMHYecKHe) 3a0DKEHHOCTH (TPOITYCKH
y4eOHBIX 3aHATHN, HE BBIMOJTHUBIIUN yCIemHO 3aaaHus(e)) o0s13aH oTpaboTaTh WX B IOJTHOM
o0beme.

OT1paboTka y4yeOHbIX (aKaJgeMU4YecKHX) 3aA0/LKEHHOCTEd MO0 JIUCIHHUILUIAHE
«CucreMbl MCKYCCTBEHHOT0 HMHTe/LUIEKTa». B ciyuae Hammuusi y4deOHOW (aKaJeMHUYECKOil)
3aJJOJDKEHHOCTH MO JUCLUIUIMHE, OO0ydYaroluiics oTpabaThIBaeT NPOIMYIIEHHbIE 3aHATUS HU
BBITIOJIHSICT 3aIJIAHMPOBAHHBIC U BBIJAHHBIC MperogaBaTeneM 3ananus. OTpadoTka IpOBOJUTCS
B IIEPHOJ CEMECTPOBOIO OOYYEHHUS WIM B IEPUOJl CECCHUM COIJacHO Irpaduky (paclucaHHIO)
KOHCYJIbTal[U! IIPENOoJaBaTells.

OOyuaromuiics, NPONMYyCTUBIIMM  J1ekyuonnoe  3anamue, 005f3aH  INPEIOCTABUTH
NPEeroiaBaTeNio  peepaTUBHBI  KOHCIEKT COOTBETCTBYIOIEIO  pas3ziena y4eOHOH U
MOHOrpauueckod JuTepaTypbl (OCHOBHOM U JONOJIHMUTENBHOM) IO paccMaTpUBaeMbIM
BOIIPOCAM B COOTBETCTBHUM C HACTOSAIIEH IIPOrPAMMOM.

OOyuarowuiics, MPONYCTUBIINN npakmuueckoe 3ansamue, oTpadaTbIBaeT €ro B (opme
MHAUBUAYAIbHOIO 3a/laHUs 10 pPAacCMaTPUBAEMBbIM HA MpaKmuyeckoM 3aHSITUU BOIPOCAM B
COOTBETCTBUM C HACTOSIICH IHporpaMmod uiau B (opMme, MPEUIOKEHHON NpernojaBaTeseM.
Kpome Toro, BeImoyHsET BCe yueOHBbIE 3a1aHUs. YUeOHOe 3aJaHHe CUMUTACTCS BBIIIOJHEHHBIM,
€CJIM OHO OLICHEHO INIPENOJABaTENIEM MOJIOKUTEIBHO.

[IpenoaBaTens MMEET MPABO CHU3UTH OANbHYIO (B TOM YHCJE PEHTHHTOBYIO) OLIEHKY
oOydJaromieMycs 3a HEBBITIOJTHEHHOE B CPOK 3a/1aHK€ (110 HEYBAXKUTEIIBHON MTPUIHHE).

IIpome:xyTouHass arrecTanusi MO JMCHUILIMHE (MoayJr0). DopMoil MPOMEKYTOUHON
aTTeCTAIlMU M0 AUCUUIUIUHE ONPEIeNIeH 3a4eT-5 ceMecTp.

[TpomexxyTouHasi arrecTanuss OOYYAIOIIMXCS OCYIIECTBISAETCS B COOTBETCTBHM C
MIOJIOKEHUEM O TIPOMEXKYTOUHON aTTeCTalli 00Yy4atoIUXCsl B YHUBEPCUTETE U OLIEHUBAETCA: Ha
3aueme — 3a4mMeHo, He 3a4meHO.

3a4yeT NpUHUMAET MPenoaaBaTelib, YATABIINHN JEKIIMOHHBIN KypC.

Orenka 3HaHUHM 00YYaroOIErocsi OLIEHUBACTCA 110 KPUTEPUSIM, TPEACTABICHHBIM B (DOH e
OLICHOYHBIX CPEJICTB IO JUCLIUILINHE.

I(oumpo.zzb oceoenun Komnememqmi

Ne Bun xouTpons Kontponupyemsbie Tembl (pa3aeiibl) Komnierennuu,
m\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
1 3auer 1-3 1IK-10

3.2. JlabopaTopHbIe padoThI
3.2.1 llopsinok npoBeneHust

JlaGopaTopHbie pabOTHI BBITIOJHSIOTCS OOYUYAIOIIUMHUCS CaMOCTOSITEIBHO BO BpEMs
ayJUTOPHBIX  3aHATHH, B  y4yeOHOM  ayaUTOpPHUH, OCHAIIEHHOHM  COOTBETCTBYIOIIUM
obopynoBanueM. OOyuaromuecss MPOBOAIT YYEOHBIE OJKCIIEPUMEHTHI W TPEHUPYIOTCS B
NPUMEHEHUH TPaKTHKO-OPHEHTUPOBAHHbIX TexHosoruil. Ilo 3aBepiieHuto 1abopaTOpHBIX



HCCIIeIOBAaHUM NMPOBOAUTCS 3alIMTa J1abopaTopHbIX paboT. OLEHNMBAIOTCS 3HAHME Marepuana U
YMEHHE TMPHUMEHSATh €ro Ha TpaKTHUKE, YMEHHUS U HaBBIKM MO paboTe ¢ 00OpyIOBaHHWEM B
COOTBETCTBYIOLIEH mpeaMeTHONH oOnacTu. OTBET CTylIEHTa OLCHMBAETCS NpenojaBaTeiieM B
COOTBETCTBUU C YCTAaHOBIICHHBIMU KPUTEPUSIMU.

Ilepeuens J1aGopaTopHbIX padoT (MpUMepPHbI)

OO0uIue peKoMeHIAIMHU K J1a00PaTOPHBIM PadoTaM: JIUIsl Pa3HbIX YPOBHEH MMOTOTOBKU
CTYZICHTOB MOKHO MCIIOJIb30BaTh Pa3HYIO MIyOUHY peaiu3aliu peuieHus. Tak, 11 CTyICeHTOB
HETCXHNYCCKUX CHeHHaHBHOCTeI)’I 3aIaHUC MOXKECT 3aKIII0YaTbCAd B IPUMCHCHUH I'OTOBBIX
METOIOB U3 OMOJIMOTEK WM 3alI0JHEHUEM MPOITYCKOB B IPOTpaMMax, e O0JIbIIas 4acTh
MOJTOTOBJICHA NpernoaaBarenem. Iyt CTy/ICHTOB TeXHHUYECKUX CIICIMATbHOCTEH 3a1aHue OyaeT
3aKIII0YAThCS B PEAIM3allMU aJITOPUTMOB 0€3 HCIIOJIB30BAHUS TOTOBBIX PEIICHUH.

JIP1.1 Metoasl paGotsl ¢ Tabnuuamu B Python. Arperanust u Buiyanu3anusi JaHHbIX.
[IpoBenenune nepBUYHOrO aHAIU3a TAHHBIX.

Lenu: u3yueHne MeTonoB paboThl ¢ JaHHBIMM B Python M mpoBeneHue nepBUYHOTO
aHa/IU3a JAHHBIX.

3amanue: 3arpys3ure natacer B pandaspatadpeiiM. BpiBenuTe OCHOBHBIE MapaMeTphl
naraceta. OmnpenenuTe, CKOJBKO B JlaTaceTe CllydyaeB OTCYTCTBUS nIpu3HakoB. Ompexenwre,
CKOJIBKO IIPU3HAKOB SIBJISIFOTCSI KaTErOpUaIbHBIMU. BusyanusupyiTe pacrpeleneHue Mpu3HaKoB
110 KJjaccaM. Busyannsupyire 3aBUCUMOCTb MEXAY ITPU3HAKAMU.

JIP1.2 Wcnonp3oBaHue W cpaBHeHHE anropuTMoB kiaccuukamuu: kNN, pemaromme
JIepeBbs U X aHCAMOJIH, JIOTUCTHYECKAs! PErpeCcCHsl.

Llenu: mpuMEHEHNE U OIIEHKA AITOPUTMOB KJIACCU(PHUKAIIHH.

3amanue:

Paznenure maracer Ha oOydarommid W BaJIMJAIMOHHBIA C COXpPaHEHHEM NPOMOPLHUi
kiaccoB. Knaccudunupyiite Touku u3 natacera ¢ nomouibio anroputMoB kNN, noructudeckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. [Togbepure mydinme mapameTpsl aaropuTMOB
CIIOMOLIBIOBAINIAIIMOHHOM BbIOOpKHU. CpaBHUTE BpeMsi paOOThI aIrOPUTMOB M 3aBUCUMOCTh OT
penoOpabdOTKN TaHHBIX.

JIP1.3 Hcnonp3oBaHHWE U OLEHKAa alroputMoB perpeccuu. Ilonbop onTuManmbHBIX
apaMeTpoB PErpeccuu.

[enu: n3ydeHue alropuTMOB PErPECCHUH.

3ananue:

[IpumenuTe MeTo 1 IMHEHHON perpeccuu JUisl pelieHus 3a1auu Ha gatacere. JlobaBbTe B
JaTaceT MOoJMHOMUANIbHbIE IIPU3HAKU. Jlo0aBsiiTe NpU3HAKU IT0KA HE YBUIUTE IepeoOyueHue
Ha BamanmonHoMaaracere. [Ipumennre rpedHeByto perpeccuto 1 LASSO, uTo0b1 n30aBUTHCS
OT Iiepeo0yUeHHUsI.

JIP1.4 OnTuMH3aMOHHbIE 331a4u U uX perienud. [logbop runeprnapamMeTpoB aropuTMa ¢
MTOMOIIIBI0 METOOB ONTUMH3AIHH

Lenu: u3yyeHne anropuTMOB PELICHUS ONITUMU3ALMOHHBIX 3a/1a4.

3ananue:

1. OnTumMu3MpyiTe ATUHY MaplipyTa B 3aaue KOMUBOSIKepa C IIOMOIIBIO aTOPUTMOB

hillclimb, oTkura ¥ TeHETUYECKOTO aNTOpPUTMA. BEIBEANTE MOTYYIUBIIUICS MYTh U €T0

JUTUHY .

2. Ontumusupyiite runeprnapaMeTpsl aJropuTMa MaIlIMHHOTO OO0y4eHus (Ha BBIOOp) ¢

MTOMOIIIBIO CJIYYaifHOTO TOMCKa, TMOWCKa Mo pemieTke, anroputMa hillclimb, renernueckoro
JITOpPUTMA.

JIP2.1 Knaccudukarus nzo0paxkeHnuii u TpanchepHoe oOydeHue.
Llenu: n3yueHre METOI0B TITyOOKOT0 00yUeHH s /151 pabOThI C H300PAKCHUSIMH.



3anganue:

3arpy3uTe naTaceT M Co3JaiTe UTepaTtop Ui MOJENU TiyOokoro oOydeHHs. 3arpy3uTe
npenodyuennyio Ha ImageNetcBeprounyio ceth (AlexNet, VGG mnu ResNet) u nobaBbre K
backbonenomHocBs3HBIN citoit st 0O0ydenus. OO0yunTe HEHPOHHYIO CETh Ha, BU3YAJIM3HPOBAB
rpaguk (GYHKIUH TOTeph Ha oOydwaromied M BaIMAAMOHHON BhIOOpKe. Peammsyiite Momyib
NIPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAUYECTBO 0OYyUEHHsI HAa TECTOBOW BBIOOPKE.

JIP2.2 PaboTa ¢ TEeKCTaMU M UX BEKTOPHBIMH MPEACTABICHUSIMH.
Lenu: nzydenue Mojenell BEKTOPHOTO MPECTaBICHUS TEKCTOB.
3anaHue:
CkauaiiTe npe1oOy4eHHbIe BeKTOpa AJisi cioBaps. C MOMOIIBIO TF000T0 KiaccupuKaTopa
MammHHOTO 00ydeHus (KNN, SVM, CatBoost) kaccuduiumpyiiTe TEKCTBI U3 JaTaceTa Imo CyMMme
BEKTOpOB ciioB. Kmaccudunupyiire TekcTsl ¢ momombio LSTM ceTu.

JIP3. 1 ITpumenenune Q-Networks a1 peleHus MPOCThIX OKPYKCHHIM.

[enu: m3ydeHne npruMeHeHHs 00yUYCHUS C TTOIKPEIICHUEM TS PEIICHUH 3a/1a9 KOHTPOJIS.
3ananue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh AJis pemieHus: okpykenus LunarLander.

KpuTtepumn onieHKu 0TBETOB HA J1a00OpaTOpPHbIE Ppa6oThI:

- HE 3aYTeHO BBICTABJISIETCS CTYICHTY, €CJIM JaH HEMOJHBIA OTBET, MPEACTABISAIOMIUNA CcOOOM
pPa3pO3HEHHBIE 3HAHHUS 10 TEME BOMPOCAa C CYIIECTBEHHBIMH OLIMOKAMH B OIPEICICHUSIX.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HENOTUYHOCTh H3M0kKeHHs. CTyAeHT HE OCO3HAeT CBS3b
JTAHHOTO TIOHSTHSI, TEOPUHU, SIBIICHUA C JPYTUMU OOBEKTAaMU JUCHUIUIMHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3AIMsI U JOKa3aTeIbHOCTh U3J10XKeHUs. Peub HerpamoTtHas. JlonoiHuTeIbHbIE
Y YTOUHSIONINE BOMPOCHI IPETOaBaTelsl HE MPUBOJISAT K KOPPEKIIUU OTBETA CTYACHTA HE TOJIBKO
Ha TIOCTaBJICHHBIN BOMPOC, HO U Ha APYTHE BOMPOCH! AUCIUTLINHBIL.

- 3a4TE€HO BBICTABIISIETCSl CTYJEHTY, €CJIHM JIaH TOJIHBIN, pa3BEpHYTHIN OTBET Ha MOCTaBJICHHBIN
BOIIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUI 00 OOBEKTe, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE€ TIOJIOKEHHSI TEMBbI, B OTBETE IMPOCIEKUBACTCS YETKas CTPYKTypa, JIOTHuecKas
MOCIIE0BATEIBHOCTh, OTpPaXKaloIllasg CYIIHOCTh PACKPHIBAEMBIX MOHATUN, TEOPHUH, SIBICHUM.
3Hanne 00 0O0BEKTE NEMOHCTPHUpPYETCs Ha (pOHE MOHMMAHHUS €ro B CHUCTEME JTaHHOW HayKd U
MEXIUCHUTUTMHAPHBIX CBsi3ed. OTBET U3JI0KEH JINTEPATYPHBIM SA3BIKOM B HAyUHBIX TEPMHUHAX.
MoryT OBITh JOMYMIEHBI HEAOYETHl B OMNPEICICHUHM TOHSTHW, WCIPABICHHBIE CTYIACHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.

BoimyckHHMK, OCBOMBIIMII 00pa3oBaTeNbHYIO IPOrpaMMy, JOJDKEH 00JanaTh
npodecCHOHATEHBIMI KOMITETEHITUSIMU 110 TEMATHYECKUM MOJIYJISIM IIPOTPAMMBI:

Kon HaumenoBanue PesynbraThl 00y4yeHus
TEMaTHYECKOI0
MOJTyJIst




Beenenue B
HUCKYCCTBEHHBIIN
UHTEIJICKT
OCHOBHBIE€ METO/IbI
MAIIIHHOTO OOYYeHUs
JUTs1 pabOTHI C
TaOTMYHBIMU
JTaHHBIMU

3HaHuA:

TEOPETUYECKUE OCHOBBI aHAJIN3A IaHHBIX U MAIIMHHOTO
o0yJeHUs;
crneurguka padboThl AITOPUTMOB MAIIIMHHOTO O0YYEHUSI.

YMmenus:

MNPUMCHCHHUE METOA0B MALIMHHOT'O 06yquI/1${, oAroTOBKa
JaHHBIX U UHTCPIIPCTAMA PE3YJILbTATOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

WHTEpPECyeTCs] HOBBIMH TPEH/IaMHU B CBOEH
npoeCCHOHATTFHON OTPACIIH, PACCMATPHBAET UX C TOUKU
3peHUs IPUMEHEHHUS B CBOCH JESITeTbHOCTH;

OIICHUBAET MIPUMEHUMOCTh AJITOPUTMOB,
BO3MOXXHBICPUCKHU U TOCIIEACTBUS OLTHOOK, HAXOAUT
ONITUMAITLHBICPEIIICHUS TSl pa00UnX 3a/1a4

CucreMblI rTyOOKOro
oOy4eHus

S3HaAHUA:

MPUHLIUIBI 00yYEHUS U IPUMEHEHUS] HEUPOHHBIX CeTel.
apXUTEKTYPBI ITyOOKUX HEWPOHHBIX CETeH, MPUMEHSIEMBIX
B PCIICHUH MPAKTHYECKUX 3a1a4

CBSI3aHHBIX C aHAJIM30M U300paKEHUI U TEKCTOB;

YMmenuns:

HACTpOWKa HEOOXOIUMOTO OKPY>KEHUS JUIst paboThI ¢
HEUPOHHBIMH CETSIMH.

PUMEHEHHE U 1000yUYeHUuenpe00yIeHHBIX
HEUPOHHBIX CETEH M3 JOCTYITHBIX OMOIHOTEK

HaBbiku (ONBIT A€ATEJIBLHOCTH):

BJIaICET HABBIKOM IIPOBEICHNUS IIOJHOTO LIUKJIA
BBIYHMCIIUTEIBHOIO KCIIEPUMEHTA, OTPAXKEHUS X0/1a
BBIIIOJTHEHMS IPOEKTA U MTOJIyYEHHUS PE3YJIbTAaTOB B
OTYETaX U JIOKyMEHTALIUY;

BJIa/ICET HABBIKOM HCIIOJIB30BaHUS CYILECTBYOIIUX
MIPOrPaMMHBIX OMOIMOTEK U MOJIEEH, CO3TaHUS
MIPOrpaMMHBIX peanu3aluuil T1yO00KuX HEHPOHHBIX CeTel

OO6yueHue ¢
MOJIKPETUICHHEM

3HaHuA:

TCOPCTHYCCKNEC OCHOBLI U aJITOPUTMbI O6y‘leHI/Iﬂ C
IMOAKPCIVIICHUEM

IIPUMCHCHHC O6y‘leHI/I${ C IMOAKPCIVICHHUEM IJIA
IMPAKTUYCCKUX 3aay.

YMmenus:

BBIOOD U peanu3alus alrOpuTMOB O0YUEHHUS C
MOJIKPEIJICHUEM C YUEeTOM CHeln(UKU 3a7auu
ajanranus ¥ HacTpolKa aJropuTMoB 0Oy4deHus ¢
MOJKPEIUIEHUEM I10]] ONPEAETICHHYIO CPELy.

HaBbIku (ONIBIT J€eSITEJILHOCTH):

MHTEpECyeTCsl HOBBIMH TPEH/IaMHU B CBOEH
npoeCCUOHATBHON OTPACIIH, PACCMATPUBAET UX C TOUKU
3peHus IPUMEHEHHUS B CBOEH JESITeIbHOCTH;

BJIQJICET HABBIKOM UCIIOJIb30BAHUS CYIIECTBYIOIINX
MPOrpaMMHBIX OMOJIMOTEK U MOJIeNeH, CO3AaHUs
MPOTrpaMMHBIX pealn3aluii Ha OCHOBE aJITOPUTMOB
00y4eHusl C MOJKPETNIEHUEM




Cpencrta A1 OLEHKH pa3InYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMH 10 KaTEropusiM
«3HaTh», «YMETbY», «BJIAJETh» OOECIEUMBAIOT PEATU3ALUI0 OCHOBHBIX IMPHUHIMIIOB KOHTPOJI,
TaKHX KaK 00BEKTUBHOCTb u HE3aBHCHMOCTB, IIPAKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCHUIUTMHAPHOCTb.

C yderoM 3TOro KOHTPOJBbHBIE BONPOCHI (3amaHus, 3amaud), Bxojdmme B POC, mns
Pa3JIMYHBIX KATETOPHUI U YPOBHEN OCBOCHHSI KOMIIETEHIIMN MOTYT UMETh CJIEAYIOIIHUNA BUI.

3HATDH

IIpumepsr:
Tunel 3a1a4 MalIMHHOTO OOYYEHHUS U KJIACChl AJITOPUTMOB, K HUM IIPUMEHSEMbIE.
OcCHOBHBIE HANPaBIICHUS PA3BUTHS UCCIIEOBAHUI B 00JIACTH CHCTEM HCKYCCTBEHHOTO
UHTEJIJIEKTA.
3. Teoperndeckre OCHOBBI AITOPUTMOB MAIIMHHOTO OOyYEHHUSI.

N —

YMETD Ilpumepsr:

1. TloaAroToBWTH NaHHBIC K UCIIOIL30BAHMIO AITOPUTMA MAIIIMHHOTO O0YYCHHUS.

2. OueHuBaTh Kau€CTBO PEIICHUN CUCTEM MAIIMHHOTO OOYUCHHUS.

3. ApantupoBaTh AJITOPUTMbI MAIIMHHOTO OOYYEHHSI K PEIICHUIO MTPAKTUYSCKUX 3a1ad.
BJAJETH
IIpumepnbi:

1. Merononorus pa3paboTKu pelIeHUI MAIIMHHOTO 00Y4YEeHHUS.
2. Ilpumepsl IpaKTUYECKOTO IIPUMEHEHUS ApXUTEKTYP UCKYCCTBEHHOTO MHTEJUIEKTA.
MeTo/1pl OHJIaliH TECTUPOBAHMSI PEIIEHUH MAIIMHHOTO O0yUYeHUs

4. MeToanyeckne MaTepUAJIbl, ONpeIeJfAOIINe TMPOUeIyPbl ONEHUBAHHUS JAOCTUKEHHUS
3aIJIAHUPOBAHHBIX Pe3yJbTATOB 00y4YeHHUs M0 JUCHHUILVIUHE (MOIYJII0)
Texkymas arrecranus

[Tpu oneHMBaHUM YCTHOTO OMpOCa M y4acTHUs B JTUCKYCCHHM Ha JaOOPATOPHBIX 3aHSTHUSIX
YYHUTHIBAIOTCS:

- CTENEeHb PACKPBITUS COIEP)KaHUS MaTepuara;

- U3JI0KEeHHE MaTepuaya (TPaMOTHOCTh PEUH, TOYHOCTh HCIIOJIb30BAHUS TEPMUHOJIOTHUH U
CUMBOJIMKH, JIOTHUECKas [TOCIIE0BATEILHOCTD U3I0KEHUSI MaTepuaa;

- 3HAaHME TEOPUU W3YUYEHHBIX BOIMPOCOB, CHOPMUPOBAHHOCTh U YCTOHYHUBOCTH
UCIOJIb3YEMBIX IIPU OTBETE YMEHHI U HABBIKOB.

Jlnst  olleHWBaHUS pe3yNbTaTOB OOYyYCHHs] B BHJE 3HAHWA WCIOJB3YIOTCS TaKHe
MPOLEAYPHI U TEXHOJIOTUN KaK TECTUPOBAHUE U OMPOC Ha TaOOPATOPHBIX 3aHITHSIX.

Jlist olleHMBaHUS pPE3ylbTaTOB OOYYEHHS B BUJAC YMEHUW WM BIAICHUN HCIOIB3YIOTCS
ClIeyIoIIKe IPOLEAYPhl U TEXHOJIOTHU:

- TpaKTUYeCKHe KOHTpoNbHbIE 3amanus (manee — [IK3), BrIOYAOIMUX OAHY WU
HECKOJIbKO 3a71a4 (BOIPOCOB) B BHJIE KPATKOM (hOPMYIUPOBKHU EUCTBHM (KOMIUIEKCA IEHCTBHMN ),
KOTOPBIE CIIEIYET BBIMIOIHUTD, U OMMCAHUE PE3yIbTaTa, KOTOPHIA HY)KHO MOIYYHTh.
OueHuBaHne obyvatouwlerocs Ha  TeKywew aTTectauuMm  OCyLlecTBnseTca B
COOTBETCTBUWN C KPUTEPUSMU, NPEeACTaBIEHHbIMA B M. 2.

BoinonHeHne KOHTPOJIBHBIX pabOT U TECTOB MPUHUMAETCS B YCTaHOBJICHHBIE CPOKH.

33.H.II/ITEl J'Ia60paTOpHLIX pa60T NPUHHUMACTCA B YCTAHOBJICHHBIC CPOKH.

[Tpy HAMMYKMK YBAKUTETBHBIX MPUYMH CPOK CAAYM MOXKET OBITH MPOJICH, HO He OoJyiee yeM Ha
JBE HEJCIIH.

1. [locne mpoBeeHUST KOHTPOJIBHBIX MCTIBITAHUH MpenoaBaTeib 00s13aH 03HAKOMHTD CTYJICHTOB
C UX pe3yJbTaTaMu U IO MIPOChOE CTYAECHTOB 00BSACHUTHh OOBEKTUBHOCTD BHICTABIICHHOM OLIEHKH.
2. B cimydae npomyckoB 3aHSATHH 10 HEYBAKUTENBHOM NPUYMHE CTYACHT HMEET IIpaBo
oTpaboTaTh MpPONYLICHHbIE 3aHATMM M 3aAlIUTUTH JlabopaTopHble paboTHl [0 Havaia
9K3aMEHALIMOHHOU CECCHUM.



IIpomMexyTouHasi aTTecTanus

®dopma NpoMeKyTOUHON aTTecTaluu: 3ayerT.

[Ipu npoBeAeHUN MPOMEXKYTOUHON ATTECTALMM CTYJIEHT JOJKEH OTBETHUTh Ha BOMPOCHI
TEOPETUYECKOTO XapaKTepa 1 MPaKTUYECKOro XapakTepa.

[Ipu ouleHMBaHMYU OTBETA HA BOIPOC TEOPETUYECKOI0 XapaKTepa YUUThIBACTCS:
TEOPETHYECKOEe COJIepKaHNe HE OCBOEHO, 3HAHHE MaTepuasia HOCUT (pparMeHTapHBIN XapakTep,
HaJu4ue rpyObIX OMMOOK B OTBETE;

TEOPETHYECKOE COAECPKaHNE OCBOCHO YAaCTUYHO, JOMYIIEHO He 0oJiee ABYX-TPEX HEJJOUETOB;
TEOPETUYECKOE COJIep)KaHHE OCBOEHO IOYTHU MOJHOCTHIO, JOMYIIEHO He 0oJjiee OHOTO-IBYX
HE/I0YETOB, HO 00YYAIOMIUNCSA CMOT OBl MX HCIIPABUTH CAMOCTOSITENILHO;

TEOPETUYECKOE COJIepPKaHNe OCBOEHO MOJHOCTHIO, OTBET IOCTPOEH MO0 COOCTBEHHOMY IUIaHY.

[Ipn oueHuMBaHMM OTBETa HA BOMNPOC MPAKTUYECKOTO XapaKTepa YUUTHIBAETCS O00bEM
MPaBUJIILHOTO PEILICHHUS.

OcHOBOW /715 OIIpesieIeHHsI OLIEHKHU CIY’KUT YPOBEHb YCBOEHUS CTyACHTaMU MaTepuaia,
MPeyCMOTPEHHOT0 pabouelt mporpaMMoi TUCIUTUINHEI.

OnenuBanue OOydYaroImerocsi Ha TPOMEXKYTOYHOM aTTeCTallud OCYIIECTBIACTCS B
COOTBETCTBUU C KPUTEPUSIMHU, IPEICTABIICHHBIMU B II. 2.

ONMCAHME IOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI
KOMITIETEHIIUM HA PA3JIMUHBIX DTAIIAX UX ®OPMUPOBAHUSI,
OIIMCAHHME IIKAJI OONEHUBAHUA

®ony ouenounbix cpeacts (POC) npexycMaTpuBacT Cleayomee:
OIMCaHUE KOMILJIEKCA MOKa3aTeJ el — IECKPUIITOPOB OCBOCHUS KOMIIETEHLIUN B BUJIE
pe3yJIbTaTOB 00YUEHUS, KOTOPBIE CTYAEHT MOXKET MPOJIEMOHCTPUPOBATH (
(tabmuua 1). s KOHTPOIIS JOCTUHKEHUS KAXKI0T0 U3 HUX IIPETyCMOTPEHbI OLIEHOUHBIE
CpeJCTBa B BUJI€ BONIPOCOB, 3aJaHUN U T.1.;
0003HaueHNE KPUTEPUEB — IIPABWII IPUHSATHUS PEIICHUS 110 OLEHKE TOCTUTHYTHIX
pe3yabTaToOB 00y4eHUs U C(HOPMUPOBAHHOCTU KOMITETECHIIUH.
Hanpumep, B kauecTBe 1IKanbl olieHnBaHus npuHuMaercs 100-0anbHas cuctema ¢ BblIACIEHUEM
(rpagarueit) OlEHOK:

PeiliTunr Omnenka Ha
3ayere
85-100
71-84 3auer
60-70
0-59 Hezauer

TUNOBBIE KOHTPOJILHBIE 3AIAHUSI NJIM UHBIE MATEPHUAJIBI,
HEOBXOJUMBIE J1J151 OIEHKHU 3HAHWI, YMEHWI 1 (MJTA) OTIBITA
JESITEJIbHOCTH, XAPAKTEPU3VIOIUE DTAIbI ®OPMUPOBAHUS

KOMIETEHIUH B IPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI

MPOTPAMMBI

BoinmyckHMK, OCBOMBLIMII 00pa3oBaTelibHYI0 IPOrpaMMy, JOJDKEH 00JanaTh
npodeccrnoHaTbHBIMU KOMITETEHIIUSIMU 110 TEMATHUYECKUM MOJIYJISIM IPOTPAMMBI:



Kon HaumenoBanue PesynbTarel o0yueHus
TEMATUYECKOTO
MOAYJIs
BBenenue B 3HaHuA:
HCKYCCTBEHHBIM TEOPETUYECKUE OCHOBBI aHAIHM3A JIAHHBIX U MAIIMHHOTO

HHTCIIJICKT U
OCHOBHBIC MECTO/IbI

o0yJeHus;
crneurguka padboThl AITOPUTMOB MAIIIMHHOTO O0Y4EHUSI.

MAIIIHHOTO OOYYeHHs Yvennsn:

JUTs1 pabOoTHI C - TPUMEHEHHE METOOB MAIIMHHOTO O0YyYEHHUSI, TOATOTOBKA
TaOJIMYHBIMU JTAHHBIX U UHTEPIpETAIUs PE3YIbTaTOB.

ITaHHBIMU HaBbiku (ONBIT AeSITEJIBHOCTH):

- UHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
poecCHOHATEHOM OTPACIH, PACCMATPUBAET MX C TOYKH
3pEHUS TPUMEHEHUS B CBOEH JEATEIbHOCTH;

- OUEHMBAET NPUMEHUMOCTH AIITOPUTMOB,
BO3MO>KHBIEPHCKH M TTOCJICICTBUS OMTUOOK, HAXOIUT
ONTUMAITLHBICPEIICHUS ISl pa00UnX 3a/1a4

CucteMsblI TyOOKOTO 3HaHus:
o0OydeHus - TPUHLUIBI 00YYEHHUS U IPUMEHEHHSI HEHPOHHBIX CETEH.

ApPXUTEKTYPbI TTTyOOKMX HEHPOHHBIX CETeH, MPUMEHSIEMbIX
B PEIICHUU MPAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHATM30M U300paKeHUH U TEKCTOB;

YMmenuns:

HAacTpOWKa HEOOXOAUMOTO OKPY>KEHUS JUIsl pabOoThI ¢
HEVUPOHHBIMH CETSIMH.

IIPUMEHEHHE U 1000y4YeHnenpea00ydeHHbIX
HEHPOHHBIX CeTel U3 TOCTYIHBIX ONOINOTEK

HaBbiku (ONBIT AeSITEJIbHOCTH):

BJIaJICET HABBIKOM IIPOBEICHMS IIOJHOTO LIUKJIIA
BBIYHMCIIUTEIIBHOIO KCIIEPUMEHTA, OTPAXKEHUS X0/
BBIITOJIHEHMS IIPOEKTA U IOJIyYEHUs PE3YIIbTATOB B
OTYeTaxX U NOKyMEHTALUH;

BIIaZICET HABBIKOM MCIIOJIb30BAHMS CYLIECTBYIOLINUX
IIPOrpaMMHBIX OMOJIMOTEK U MOAETIeH, CO3IaHMs
MIPOTPaMMHBIX pean3aluuii ryOOKuX HEHPOHHBIX ceTei




OO0yuenue ¢
MOAKPCIUICHUEM

3HaAHUA:

TCOPETUICCKHUEC OCHOBEBI U aJITOPHUTMbIL O6yq€HH${ C
MMOAKPCIINICHUCM

IIPUMCHCHUEC 06y‘-IeHI/I$I C MMOAKPCIINIICHUEM JIJIA
INPaKTUYCCKUX 3aaa4d.

YMmenuns:

BBIOOp M peanu3alysi aaropuTMOB 00yUYEHHUS C
MOJIKPETIIICHHEM C YYE€TOM CHenn()UKA 3a1a9u
ajlanTanys U HacTpOiKa aJropuTMOB O0yUYEHHUS C
MOJIKPEIUIEHUEM O] ONPEEIIEHHYIO Cpeay.

HaBbIku (ONBIT AeSITEJIbHOCTH):

MHTEPECYETCs] HOBBIMU TPEH/IaMU B CBOEH
npodeccroHaNbHOM 0Tpaciy, pacCMaTPUBACT UX C TOUKH
3peHUs IPUMEHEHHUS B CBOEH JESITEIbHOCTH;

BJIa/IE€T HABBIKOM HCIIOJIb30BAHUS CYIIECTBYIOMINX
MPOrpaMMHBIX OMOIMOTEK M MOJIENEH, CO3TaHMs
MPOrPaMMHBIX peanu3alnii Ha OCHOBE alTOPUTMOB
00y4YeHHS C TOAKPEIUICHUEM

Cpe,Z[CTBa AJIs1 OCHKH PA3JIMYHBIX ypOBHeI\/'I (I)OpMI/IpOBaHI/IH KOMIIETECHITUH T10 KaTCropusiaM
«3HAaTb», «YMCTb», «BJIAACTbH» 00ecrneuyrBaloT panmn3anuo OCHOBHBIX IMPHHIMIIOB KOHTPOJIA,
TaKHNX KakK 00BEKTHBHOCTD n HC3aBUCUMOCTD, MMPAKTUKO-OPUCHTHPOBAHHOCTD,
MCKIUCHUIITIMHAPHOCTD.

C yuyeToM 3TOro KOHTPOJIBHBIE BOMPOCH! (3amaHus, 3amauu), Bxozasamue B OOC, ans

Pa3IMYHBIX KATETOPU U YPOBHEN OCBOEHHUSI KOMIIETEHIIMIA MOTYT UMETh CIICIYIOIINN BU/I.

3HATDH
IIpumepsr:

4. Tuns 3aJa4 MalllMHHOI'O O6y‘IeHI/I$I H KJIaCChl aJITOPUTMOB, K HUM IIPHUMCHSICMEIC.
5. OcnHoBHBIE HaIpaBJICHUA Pa3BUTUA I/ICCJ'ICI[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBECHHOI'O

HHTCIJICKTA.

6. Teopernueckre OCHOBBI aJITOPUTMOB MAITMHHOTO OOYUYEHHUS.




YMETD Ilpumepsbr:
4. HOI{FOTOBI/ITL JAaHHBIC K UCITIOJIL30BAHUIO aJITOPUTMAa MAIIMHHOT'O O6y‘ICHI/I$[.
OneHnBaTh Ka4€CTBO PELICHUH CUCTEM MAITMHHOTO O0YYEeHHS.

6. AnmanTHpoBaTh aAITOPUTMBI MAIIMHHOTO OOYYEHHSI K PEIICHUIO TIPAKTHUECKUX 3a/1a4.
BJAJAETD Ilpumepsbr:

e

3. Meroponorus pa3pabOTKH pelIeHH MAaIIMHHOTO 00yYCHHUS.
4. IlpuMepsl IPaKTUUECKOTO IPUMEHEHUS apXUTEKTYP UCKYCCTBEHHOTO MHTEIUIEKTA.
5. Meronbl OHJIAIH TECTUPOBAHUS PEIICHUI MAIMHHOTO O0yYeHHUSI.

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOIHUE IIPOLELYPbI
OLEHUBAHUA 3HAHUHW, YMEHUU 1 (MJIH) ONIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMUYECKUX MATEpPHANIOB, OMPECNIAIONIUX IMPOLETYphl OIICHUBAHUS 3HAHUH,
yMEHUU U (W) OIBITA IEATETbHOCTH

HaumenoBanue Kparkas xapakrepucruka IMpencraBiienue
OLICHOYHOI'0 OLICHOYHOI'0 CPeACTBA OLICHOYHOI'0 CPeACTBA
cpeacrsa B oHae
Texkymuii KOHTPOJIb CpencTBo NpOBEPKHU OCBOCHHUS KommnexTs! Ouneros
YCIIEBAEMOCTH YPOBHEMN «3HATBHY, KYMETb» (3amanuii)

KoMmuiekT 0M/1€TOB (IpUMEPHBIii)
buner 1.
1.1  baifecoBckuii knaccugukarop. Onenka npusHakos (Gaussian, Bernoulli, Multinomial).
EM anropurm.
1.2 Knacrepusanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Cnyuaiinblii nec.
2.2 Metpuueckwii kiaccuguraropbl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 Nepess pemiennii. UupopmanmoHHbIil BRIUTphIL. OmunOKa KiiacCu(pHUKAINN, SHTPOTIHS,
kputepuit J>xunan. [TpyHuHT.

buner 4.

4.1 TI'moGanbuerii mouck. Cmywaitaeiii mouck. Gridsearch. CriywaitHoe
omyxxnanue.baliecoBckas onTumMu3anus.

4.2 Jluneninas perpeccus. [lonmmHomuanbHas perpeccus. ['pebHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'paiueHTHBIHOYCTHHT penaronuX 1ePEBHEB.
5.2 Knacrepuzanusi. AgglomerativeClustering. MeTpuku KiiacTepu3amnuu.

buner 6.

6.1. Ouenka knaccudukanuu. DddexkruBHoCcTh MO [TapeTo. Precision-Recall u ROC

kpuBbie. AUC.

6.2 Heiipounbie ceru. [lepuentponPo3enOmarra. OOpaTHOE pacmpoCTpaHEHHE TpaTUcHTA.
OyHKIWH akTHBaMH. Softmax.



buier 7.

7.1 Jlokampubrii  momck. HillClimb wu ero pasHoBumHoctn. Omxur. [eHeTndyeckuid
aJITOPUTM.

7.2 MeTtop OTOpHBIX BEKTOPOB. Sapa.

Ilepeuens 1a6opaTOpHBIX padoT (MPUMePHDbIi)

O0mme pekoMeHAAIMHU K J1a00PaTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEH MOATOTOBKH
CTYJIEHTOB MO>KHO UCTIOJh30BaTh Pa3HYIO TIIyOUHY peanu3aliu perenus. Tak, I CTyJeHTOB
HETEXHHUYCCKHUX CHeHHaHBHOCTefI 3aaHUC€ MOXET 3aKJII0YaThCAd B IPUMCHCHHUH I'OTOBBIX METOJI0B U3
OMOIMOTEK WM 3aTI0JTHEHHEM MPOITYCKOB B IIporpamMMax, Tie 00blias 9acTh MOATOTOBICHA
npenoaasaresneM. i CTyZ€HTOB TEXHUUECKUX CIIEHUANbHOCTEN 3ajaHe OyIeT 3aK/II04aThCs B
peanu3anuu anropuTMoB 0€3 UCIOIb30BAHUS TOTOBBIX PEUICHHH.

JIP1.1 Metoasl pabotsl ¢ Tabmuuamu B Python. Arperamuss u Bu3yanu3aluus ITaHHBIX.
[IpoBeneHue NEpBUYHOrO aHAJIN3A JTAHHBIX.

Henu: mzyuenne metoqoB paboThl ¢ naHHbIMM B Python m mpoBeneHue mepBHYHOTO aHaiIu3a
JTAHHBIX.

3ananue: 3arpys3ure natacet B pandaspatadpeiim. BeiBenuTe OCHOBHBIE MapaMeTphbl JaTaceTa.
Omnpenenure, CKONBKO B JaTaceTe CllydyaeB OTCYTCTBUs NpHU3HaKoB. Ompenenure, CKOJIbKO INPU3HAKOB
SBJSIIOTCSA  KaTErOpUaIbHBIMUA.  Busyanusupylre  paclpefelieHHe  IPU3HAKOB 10  KJIacCaM.
Busyanusupyiite 3aBUCUMOCTb MEKy IPU3HAKAMH.

JIP1.2 Ucnonp30BaHue U cpaBHEHHE anropuTMoB kiaccudukauuu: kNN, periaromuye 1epeBbs U
UX aHCaMOJIH, IOTUCTUYECKas perpeccusi.

Lenu: npumMeHeHe U OLIEHKa allrOPUTMOB KJIaCCU(PUKALIUU.

3amanue:

Pazpgenure maracer Ha oOywaromuidi W BalUIAIMOHHBIA C COXpPAaHEHHWEM MPOIOPIHMKA KIACCOB.
Knaccudunupyiite Toukn u3 paracera ¢ momouisto anroputmMoB kNN, jorucrtuueckoil perpeccuu,
CART, cayuaitnoro seca, CatBoost. Ilogbepute — sydimime  mapaMeTrpsl  aJrOpUTMOB
CIOMOIIBIOBATUJAIIMOHHON BbIOOpKH. CpaBHMTE BpeMsi pabOThl AJITOPUTMOB U 3aBUCHUMOCTh OT
npeoOpaboTKU JaHHbIX.

JIP1.3 Hcnonb3oBaHKue U OLEHKAa alropuTMoB perpeccuu. [lonbop onTumanbHBIX MapaMeTpoB
perpeccum.

Henu: n3ydyeHue alropuTMOB PErpeccui.

3anaHue:

[IpumenuTe MeTo1 TMHEWHON perpeccuu s peuieHus 3a1a4u Ha nqatacere. JlobaBpTe B 1aTaceT
NOJMHOMHAJIbHBIE TpU3HaKU. Jlo6aBisiiTe MpU3HAKY [TOKA HE YBUUTE NepeoOyyeHre Ha
BanuaanronHomaaracere. [Ipumenute rpebueByto perpeccuto u LASSO, uToOb1 H30aBUTHCS OT
nepeoOyveHHS.

JIP1.4 OntuMu3anvoHHBIe 3anayd U uxX pemieHus. [logbop rumeprnapameTpoB anropurma c
MIOMOIIIBIO0 METOIOB ONITUMH3AIINN

[enu: n3yueHre alrOPUTMOB PEIICHUS ONTHMHU3AIMOHHBIX 3a/1a4.

3amanue:

1. OnTUMHU3UpPYHTE ATUHY MapIiIpyTa B 3aJjaue KOMUBOSHKEpa C MOMOIIBI0 anroputMoB hillclimb,

OTXHTra ¥ TCHETUIECKOTO aJrOpuTMa. BeIBeIUTE MOMYyYMBIINIACS ITyTh U €TO JUIAHY.

2. OnTUMH3UpPYHTE THIEepHapaMeTpbl alrOpUTMa MAIIMHHOTO OO0y4YeHHs (Ha BBHIOOP) C MOMOIIBIO

CIIy4aifHOTO TIOMCKA, MOKCKa 1o pemeTke, anropurMa hillclimb, renernyeckoro anropurma.

JIP2.1 Knaccudukanus u3o0pakeHuii U TpaHchepHOe 00yUueHue.



Lenu: nzyueHre MeTo0B IiTyO0KOro o0ydeHus st paboThl C U300paKEHUSAMMU.

3amanue:

3arpy3uTe JaraceT U CO3JalTe HTepaTop [UId MOJeNnu Iiybokoro oOyuyeHHs. 3arpys3ure
npenoOyueHnyro Ha ImageNetceprounyro ceth (AlexNet, VGG wm ResNet) um mobaBpre K
backbonenonaHocBs3HbIN c10# A1 00ydeHus. OOyunTe HEHPOHHYIO CeTh HA, BU3YyaJIM3UPOBAB Ipaduk
¢yHKIMU TOTephr Ha oOydwaromeld M BadMIAMOHHOW BBIOOpKE. PeanmmsyiiTe MOmylb TPUMEHEHHUS
HEMpPOHHOM CEeTH K JaHHBIM, IPOBEPHTE KAUeCTBO O0OYUYEHHUsI HA TECTOBOM BBHIOOPKE.

JIP2.2 Pabora ¢ TeKcTaMu U MX BEKTOPHBIMH MpeAcTaBieHusIMU. [lenu:
U3y4eHHUE MOJieNiell BEKTOPHOIO IIPECTABIIEHUS TEKCTOB. 3aaHHeE:
Ckauaiite npenoOy4eHHbIe BeKTOpa is cioBapsi. C MOMOIIbIO JIF000T0 KilacCupUKaTopa
mammHHOTO 00y4eHus (kNN, SVM, CatBoost) kitaccupuipyite TeKCThI U3 aTaceTa Mo CyMMe
BEeKTOpOB cioB. Knaccuduiupyiite Tekctsl ¢ momouisio LSTM ceru.

JIP3. 1 Ilpumenenne Q-Networks 151 pemeHust MpOCThIX OKPYKEHUH.

Henu: u3ydyenne npuMeHeHus1 00yUYSHHsI C TIOJKPETUICHUEM ISl PEIICHUH 3a/1a4 KOHTPOJISL.
3aganue:

OOyuuTe MpoCTyI0 MOTHOCBI3HYI0Q-ceTh /i pemieHus okpyxenust LunarLander.

[Ipouenypel olleHMBaHUS 3HAHWW, YMEHHM, (QOpPMBI M OpraHu3anys TEKYLIETO KOHTPOJI
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTali 00yJyaromuxcst

Texymuii KOHTPOJIb YCHEBAEMOCTH M TNPOMEXKYTOUHAsl aTTecTalusl CTYIEHTOB BEIETCS B
cooTBeTcTBUHU ¢ [lonokeHneM O TekylleM KOHTpPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTalluH
o0pa30BaTeNbHOM OpraHu3alnun

Texkymuii KOHTPOJIb yCIIeBAeMOCTH

Monynb nenutcst Ha aBa Omoka. Kaxaprii 010k BKIO4aeT B ceOsi M3ydyeHHE 3aKOHUEHHOTO
paszzeina, yactu Moayis.

Texymuit KOHTPOIIB 10 MO0 OCYIIECTBISIETCS IO KalleHAapHOMY yueOHoMy rpaduky. Cpoku
KOHTpOJIbHBIX Meponpusatuii (KM) u cpoku noaseneHust UToros no Mogy:to oroOpaxaroTcs B pabodnx
yueOHbIX IIaHax Ha cemecTp. CTyHeHT JMJOJDKEH BBIOJHUTH BCE KOHTPOJIBHBIE MEPOIPHUATHS,
npeaycMOTpeHHble MolysieM K yKa3aHHOMY CPOKY, IOCJI€ Yero MpenojaBareib NpOCTaBisieT OalibHbIe
OLIEHKH, HaOpaHHBIE CTYIEHTOM I10 Pe3yJIbTaTaM TEKYIIET0 KOHTPOJIS yCIeBaeMOCTH 1o MoyJiro.

KoHTponbHOE MEPONPUATHE CUUTAETCS BBIIIOIHEHHBIM, €CIIU 33 HETO CTYACHT MOJIy4YHJI OLIEHKY B
Oaqlax HE HWKE MUHUMAIbHOM OLIEHKH, YCTAHOBJIEHHOM ©porpaMMoil MOIyJis 10 JaHHOMY
MEPOIPUITHIO.

CryneHTbl, HE CAaBIIME KOHTPOJIbHOE MEPOIPUSATUE B YCTAHOBJIECHHBIM CpPOK, MPOJOJLKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3alleH.

IIpomexxyTouHasi aTTecTauus

DopmMoil MPOMEKYTOUHOM aTTecTalu o Moiynto SBJISIETCS 3a4eT.

OuenuBanue Mopyns Bexercs B cooTBeTcTBUM ¢ [lonokeHHeM O TEKyLIEM KOHTpPOJe
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallMM CTYJEHTOB 00pa30BaTeIbHON OpraHu3aluu.

Hanpumep, MmeToanka OLIeHKH N0 PeHTHHTY

CryneHT, BBIIOJIHMBIIMI BCE MPEIYyCMOTpPEHHbIE Y4eOHBIM IUIAHOM 3aJaHUs M CIABIIMN Bce
KOHTPOJIBHBIE MEPONPUATHS, TIOTYUAET UTOTOBYIO OLIEHKY IT0 MoayIo 3a CEMeCTp B COOTBETCTBUM CO
CIIEYIOIIEH IIKAIOM:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 He3zauer




PeiiTunr crynenTa no MoyJto 3a ceMecTp OIpeaesseTcs: Kak cymMmma 0ajlioB, MOJIy4€HHBIX UM 3a BCe
010k Mopynis, 1 6aJIoB 32 MPOMEXKYTOUHYIO aTTeCTaluin. MakcuMallbHOE KOJTUYECTBO 0aJlIoB 3a
Mopyne B ceMecTpe ycTaHaBiuBaeTcsi paBHbIM 100



