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1. IEJTA OCBOEHMSI IMCLIUILINHBI (MO YJIST)

Lenpio n3ydeHns AUCIUIUTIHEL SBIISICTCA (OPMHUPOBAHNE KOMITIEKca 0a30BBIX 3HAHM, yMEHHUI 1 HABBIKOB B 00J1aCTH
UCKYCCTBEHHOTO MHTEIUIEKTa M OCHOBHBIX METOJI0B MAIIMHHOTO 00y4eHHUs I pabOThI C TAONIUYHBIMU JaHHBIMU.

1.1 3agaumn

H3zydenue: MeTO0B pa3pabOTKH OPUTHHAIIBHBIX aITOPUTMOB U IPOTrPaMMHBIX PELIEHUI! ¢ HCIOIb30BAHHEM COBPEMEHHBIX
TEXHOJIOTHH.

®DopMHIpOBaHKE HABBIKOB: JEKOMITO3UINH, (DOPMATH3AINHN TIPOIIECCOB B OOBEKTOB JUIS HCIOIb30BAHNS HHTEIJICKTYaIbHBIX
MIPOrpaMMHBIX PEIICHUH.

2. MECTO JUCIIMIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBbHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.17

2.1 | TpeOoBaHus K npeBapUTEI1bHOM OATOTOBKE 00y4aI0ILErocs:

2.2 | fucuuminHbl (MOAY/IH) U PAKTUKH, I1 KOTOPBIX OCBOECHHE JaHHOH JUCUMIIIMHBI (MOAY/51) He00X0IMMO KaK
npeaulecTByoIee:

3. KOMIIETEHIIUYM OBYYAIOILETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIMUILTAHBI
(MOJYJIS)

OlNK-1: CnocobeH NpMMeHATb eCTeCTBEHHOHay4YHblIe U OOLEeNH)XeHepPHbIe 3HAHUA, MeTOAbI
MaTemMaTHU4ecKoro aHanusa u MogenupoBaHUs, TEOPETUYECKOro U 3KCNepUMeHTanbLHOro uccrefoBaHus B
npoceccnoHarbHON AeATEeNbLHOCTHU

MOIK-1.3: MNMpoBoguT pac4eTbl OCHOBHbIX NOKa3aTernen pesynsTaTUBHOCTM CO34aHMs U MPUMEHEHNS
MHAOPMALIMOHHBIX CUCTEM U TEXHOMOMMN

B pesyabTare 0CBOCHHS JUCHUILUIMHBI (MOY/151) 00y4aloluiics 10/ KeH

3.1 | 3nars:

3.1.1 | Meropl pa3pabOTKH OPUTHHATIBHBIX AITOPUTMOB M TIPOTPAMMHBIX PEIICHUH ¢ UCITOJIb30BAaHHEM COBPEMEHHBIX
TEXHOJIOTUH.

3.2 | YmeThb:

3.3 | Baagersn:

3.3.1 | HaBbIikamut JEKOMIIO3HIINH, (hOpMATU3AIMH POIIECCOB U OOBEKTOB ISl KCITOJIL30BAHUS MHTEILICKTYaIbHBIX
IIPOrPaMMHBIX PELICHUI.

4. CTPYKTYPA U COOJEPKAHUE JUCHUITIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3nesioB U TeM /BU] Cemectp | Yacos | Komneren- | Jlutep | Pecy | Hure | Ilpumeuanue
3aHATHSA 3aHATHS/ / Kype M aTypa | pcbl | pakT.
Paznen 1. BBeienne B HCKYCCTBEHHBIH
HHTEJJIEKT U OCHOBHbIE MeTObI
MAIIMHHOIO0 00y4eHus 115 padoThl ¢
Ta0JIMYHBbIMHU JAHHBIMH
1.1 IlonsTHA areHTa, cpenpl, COCTOSIHMS, 6 1 HOIIK-1.3 | J1.1 21 0
JercTBUil 1 Harpaapl. OyHKIUALIGHHOCTH JI1.2 22
cocrosiaus (Value function) u GyHKIHS J1.371 | 23
kauectBa aerctus (Qfuntion) /JIex/ 2.1 24
J22J1 | 25
3.1
1.2 OnTtuMu3zanys CTpaTeruy ¢ NOMOILBIO 6 1 NOIIK-1.3 | JII.1 )| 0
MaKCUMH3aLUH QYHKIMHIICHHOCTH 1 J1.2 22
kauectBa /Jlex/ J1.3J1| 23
2.1 24
J22J1| 925
3.1
1.3 Q-o0yuenue. I'imybokoe oOyueHue ¢ 6 1 HOIIK-1.3 | JI1.1 € 0
noakperieHuemM /Jlex/ J1.2 | 22
J1.3]1| 23
2.1 24
J22J1 | 25
3.1
1.4 Deep Q-Networks, Actor-critic. 6 1 HOIIK-1.3 | JI1.1 €] 0
REINFORCE, A2C, PPO, DDPG /Jlex/ J2 | 22
J1.3J1| 23
2.1 24
J22J1| 925
3.1




1.5 IIpumenenne Q-Networks amns pemeHus 6 20 NOIIK-1.3 | JI1.1 21 0
MIPOCTBIX OKpYxKeHuit /J1ad/ J1.2 | 22
J1.3]1| 33
2.1 24
J22J1| 925
3.1
1.6 IIporpaMmMHoO-anropuTMIUEcKoe 6 10 HOIIK-1.3 | J1.1 21 0
ocBoenune marepuaina /I1p/ J1.2 | 22
J1.371| 23
2.1 24
J22J1| 25
3.1
1.7 IIpopaboTka yaeOHOTO MaTepHana 6 40 HOIIK-1.3 | JI1.1 €] 0
nexrwii /Cp/ J1.2 | 22
J1.3]1| 33
2.1 24
J22J1| B35
3.1
1.8 ITonrotroBka K 1a0OpaTOPHBIM 6 40 HOIIK-1.3 | J1.1 21 0
paboram /Cp/ J1.2 | 22
J1.371| 23
2.1 24
J22J1| 25
3.1
1.9 IMoaroroBka k pydoexunoMmy koHTpoto /Cp/ 6 40 HOIIK-1.3 | JI1.1 €] 0
mz2 | 22
J1.3]1| 323
2.1 24
J22J1| 925
3.1
1.10 Jpyrue BUIBI CaMOCTOSITENILHOM 6 33 HOIIK-1.3 | J1.1 21 0
pabotsr /Cp/ J1.2 | 22
J1.371| 23
2.1 24
J22J1| D25
3.1
1.11 Koncynpramus /Kouc/ 6 2 NOIIK-1.3 | JI1.1 21 0
21| 22
2.1 33
2211 | 54
3.1 35
1.12 Dk3ameH /DKk3amen/ 6 27 HOIIK-1.3 | J1.1 21 0
J1.2]1| 22
2.1 23
J22]1| 54
3.1 35

4.1 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

5. KOMIIJIEKT OHIEHOYHBIX CPE/ICTB

5.1. KoMIL1eKT OLICHOYHBIX CPeICTB

KoMmiekT o1ieHOUHBIX CPECTB M0 AUCHUIIMHE, COCTOSAIINN U3 MaTEpUAIIOB I TEKYLIETO KOHTPOJIA U IPOBEACHUS
MPOMEKYTOUHOH aTTeCTaIuy 00yJaloIUXCs, BKITIOYas TOPSAOK IPOBEICHUS IPOMEKYTOUHON aTTECTAI[UH, CUCTEMY OLCHUBAHUS
pe3yAbTaToOB MPOMEXKYTOUHOM aTTEeCTA[MK U KPUTEPHH BBICTABIEHHs OLleHOK IpeacTaBiaeH B KOC AuCIUIITHHEL

6. YAEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHas1 IMTEpPaTypa

ABTOpBI, COCTaBUTENHU | 3armaBue | W3narenscTBO, TO1 | On.aapec




ABTOpBI, COCTaBUTENU 3arnaBue W3paTenscTBO, TOI Dn.agpec
JI1.1 (IMasnos C. 1. Cuctemsl HCKYCCTBEHHOTO HHTEIIeKkTa: yaebHoe | Tomck: Tomckmit https://biblioclub.ru/in
nocobue rOCY/IapCTBEHHBIH dex.php?
YHUBEPCUTET cucTeM | page=book&id=20893
YIIpaBJICHHS U 3
PaTuodIEeKTPOHHKH,
2011
JI1.2 | ITaBnos C. U. CHcTeMbl HCKYCCTBEHHOTO MHTEIIeKTa: yueOHoe | Tomck: ToMckuit https://biblioclub.ru/in
nocooue rOCyAapCTBEHHBIN dex.php?
YHUBEpCUTET cucteM | page=book&id=20893
VIIpaBJICHUS U 9
PaIodIICKTPOHHKH,
2011
JI1.3 [Ceprees H. E. Cuctemsl HCKYCCTBEHHOTO HHTEIUIeKTa: yueOHoe | Taranpor: FOxHBIi https://biblioclub.ru/in
nocobue (denepanbHbIit dex.php?
yHUBepcuTeT, 2016 page=book&id=49330
7
6.1.2. JlononHUTe/IbHAS JIHTEPATypa
ABTOpBI, COCTaBUTENN 3araBue W3natenscrBo, rox On.agpec
JI2.1 |Cotauk C. JL. [TpoexTrpoBaHUE CUCTEM HCKYCCTBEHHOTO Mocksa: UnTepHeT- https://biblioclub.ru/in
UHTEJIEKTa: Kypc: yaeOHoe mocodue YHuBepcurer dex.php?
HHbopMamoHHBIX page=book&id=23480
Texunonoruit 2
(MHTYWUT), 2007
JI2.2 | 1sBennopt T. BHenpenune nckyccTBEHHOTO HUHTEIJIEKTA B Mocksa: AnblinHa https://biblioclub.ru/in
OM3HEeC-TIPaKTHKY: IPEUMYIIECTBa U cioxHocTH: | [labmwuiuep, 2021 dex.php?
MpaKTHYECKOe TTocooue page=book&id=61908
7
6.1.3. MeTtoanyeckue paspadoTku
ABTOpBI, COCTaBUTENU 3arnaBue W3natenscrBo, rox On.agpec
JI3.1 |barok JI. A., TToroBa [IpaBoBBIE U STHYECKHE TTPOOTEMBI Mocksa: [Ipomereii, https://biblioclub.ru/in
A.B. UCKYCCTBEHHOTO HHTEIUICKTA: YUeOHUK IS 2022 dex.php?
MarucTparypbl: y4eOHHK page=book&id=70103
8
6.2. Ilepeuenn pecypcoB MH(pOPMAIIMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UHTepHeT"
31 | Spinning Up in Deep RL
32 | Open Machine Learning Course
23 | BBenmenue B MamuHHOE 00ydeHHe oT «Bioinformatic Institute»
34 | Cnenmanusanyst MammHHOE 00ydeHUE U aHATN3 JaHHBIX OT « MOCKOBCKHH (PU3NKOTEXHHYESCKUI HHCTHTYT)»
25 |Ilnardopma mis npoBeneHus copeBHOBaHMiA Mo Data Science
6.3.1 I[lepeyeHs NMPOrpaMMHOro odecrevdeHust
6.3.1.1 | NotePad++
6.3.1.2 | Paint.Net
6.3.1.3 | Microsoft Visual Studio
6.3.1.4 | Microsoft Windows
6.3.1.5 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.6 | Mozilla Firefox
6.3.1.7 | 7-Zip
6.3.1.8 | Foxit Reader
6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnnHOE OKHO JOCTYyIIa K HH(pOPMaMOHHBIM pecypcam
6.3.2.2 | KoHCynbTaHT-TUTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIS)

Ayn. Ne

Hasnauenne

OcHaneHue



https://biblioclub.ru/index.php?page=book&id=208933
https://biblioclub.ru/index.php?page=book&id=208939
https://biblioclub.ru/index.php?page=book&id=493307
https://biblioclub.ru/index.php?page=book&id=234802
https://biblioclub.ru/index.php?page=book&id=619087
https://biblioclub.ru/index.php?page=book&id=701038

VYueOHas ayIuTopHs Juist
MIPOBEICHUS 3aHATUH | Y4eOHbIe MecTa, O0OpYIOBaHHBIE OJOYHON MEOENbI0 C PacIOOKECHHEM
JEKIMOHHOTO W CeMUHApcKoro | ampureatpoM. Pabouee mMecTo mpemomaBaTens B COCTaBe CTON, CTyl, TymOa,
TUMA, KypCOBOTO MPOEKTUPOBAHUS | TPUOYHKA, KOMIBIOTEp IpernojaBaTenst €  JOCTYIOM B HMHTEPHET,
(BBITTIOTHEHUST  KYPCOBBIX  paboT), | KHTEpaKTUBHAS JTOCKA C NMPOEKTOpoM. MoTopu3oBaHHEIH 3kpaH [loTorodnbie
TPYIIOBBIX W WHAWBUIYAJIBHBIX | IOBOPOTHBIE KaMephl. JlokymeHT-kKamepa. HacTompHbI MuKpo(oH. 3ByKOBas
KOHCYNbTalluH, TeKyllero | cucrema. MapkepHasi 10CKa.

KOHTPOJISl U IPOMEXKYTOYHOU

300

VYueOHas AyIUTOPHS JUTS
IIPOBEICHUS 3aHATHH | Y4eOHBIE MecTa, OOOpyHOBaHHBIE OJOYHOW MeEOenpi0 C PACHONOKCHHUEM
JEKLIMOHHOTO M CeMHHapcKoro | amdurearpoM. Pabodee MecTo mpernopaBarteist B COCTaBe CTOJ, CTYI, TymoOa,
THINA, KypCOBOTO IIPOCKTHPOBAHMS | TPHOYHKA, KOMIIBIOTEp IpenojaBaTels C  JOCTYIOM B  HHTEpHET,
(BBITOTHEHUST  KYPCOBBIX  paboT), | KHTEpaKTUBHAS JOCKa ¢ MpoeKTopoM. MoTopn3oBaHHbIH dKkpaH. [loTorodnsie
TPYIIOBBIX U HHAUBUIYaJbHBIX | IOBOPOTHBIE KaMephsl. JlokymeHT-kKamepa. HacTompHbIl MukpodoH. 3ByKoBas
KOHCYJIBTAIUH, TEKyILero | cucreMa. MapkepHast Jocka.

KOHTPOJIS U TIPOMEXYTOYHON

301

8. METOJAMYECKHUE YKA3AHUS 1151 Ob YIAIOIIMXCSI 1O OCBOEHMIO JMCIUILINHBI (MO YJIST)

Meroanueckue yKazaHus 1JIsl OOY4aIOIMXCsl 10 OCBOCHHIO TUCLIMILTHHBI

1. U3ydenue pabodei mporpaMMbl TUCITMITIHHBL.

2. O6s3aTenbHas HOATOTOBKA K IPAKTHISCKUM 3aHSITHSM.

3. M3ydyeHnne OCHOBHOH U JONOJIHUTENLHON INTEPATYPHl, HHTEPHET-UCTOUHUKOB.
4. BeinonHeHue BceX BUJOB CAMOCTOSITENBEHON pabOTHI.

D¢ dexTrBHOE 0CBOCHUE AUCIMILIMHBI IPEATIONAraeT PEryIipHOE MIOCEIIEHHE BCEX BUJIOB ayJUTOPHBIX 3aHATHI, BBIIOTHCHHE
TUIaHA CAMOCTOSTENBEHON paboThI B OJHOM 00BEME M IIPOX0XKICHHE aTTECTAUH B COOTBETCTBHU C KaJICHIAPHBIM Y4COHBIM
rpaduKOM.

CTyneHTy peKOMEHIyeTCsl 03HAKOMUTHCS CO CIICKOM OCHOBHOM M JONONHUTENBHOH IUTepaTyphl. JJocTyn K nHPOpMaHOHHBIM
pecypcaM OUOIUOTEKH U UHPOPMAITHOHHO-CIIPABOYHBIM cHcTeMaM ceTd "MHTepHeT" opraHu30BaH B YUNTAIBLHOM 3aiie OMOIHMOTEKH
co ctannoHapHeix [I9BM, nmu6o ¢ arnunoro [I9BM (HoyrOyKa, INIaHIIETHOTO KOMITBIOTEPA UITH HHOTO MOOHMJIBHOTO YCTPOWUCTBA)
TIOCPEICTBOM OECIPOBOTHOTO JAOCTYIIA IIPH aKTHBAIIMH WHAMNBHIYaIbHON YIeTHOH 3amicy.

[Nonp30BaHKe HHPOPMANMOHHBIMU PECypCaMU PacHIMpsSeT BO3MOKHOCTH OCBOCHHUS Kypca, BEITOTHEHHS CAMOCTOSTENBHON paboTHI.

3ajaHus U METOJMYECKHE YKa3aHHA K BBITIOJHEHHIO MIPAaKTHYECKHUX 3aHATHI COCTaBIICHBI B COOTBETCTBHH C pabouei mporpaMMoi
JVICITUTIIAHEL

IIpakTHueckre 3aHATHS BKJIIOYAIOT B ce0s1 OCBOCHHUE AEHCTBUI, 00CyXIeHIe IpoOIeM 0 OCHOBHBIM pa3jiesiaM Kypca 1
HaIlpaBJICHBI Ha YIIIyOJICHHE U3y4eHHOTO MaTepuaia 1 Ha IpuoOpeTeHHE YMEHHUI U HAaBBIKOB.

ITpu moaroTOBKE K MPAaKTHYECKUM 3aHATHAM HCIIONB3YIOTCS METOIMUECKHE YKa3aH!s, B KOTOPBIX OMMCAHBI COJCP)KaHUEe W METOIBI
UX TIPOBE/ICHHS, YCIIOBUS BHITOTHEHNS, C(OOPMYIHPOBAHEI BOIIPOCHI K Pe3yIbTaTaM BBITIOIHEHUS 3aJaHUMH.

Meroauyeckne peKOMEHIAIMN K OPTaHU3AIMN U BEITIOTHEHUIO CAMOCTOSTEIIFHOM PabOTHI COCTAaBICHBI B COOTBETCTBHH C pabodeit
MPOTPaMMON TUCITUITIHHEL.

CamocrosiTenbHast paboTa CTYICHTOB BKJIIOYAET OCBOCHUE MaTepHaia, BEIIIOMHCHUE JOMAIIHUX pabOT, MOATOTOBKY K BBIIIOIHCHHIO
3aJaHUI NPaKTHIECKUX 3aHATHIA, Ta00PaTOPHBIX PabOT, M HOATOTOBKY K 3a4ETY M IK3aMCHY.

MeTO,ZII/I‘-IeCKI/IX PEKOMEHIAIINHN 110 OpTaHUu3alnun 06pa3OBaTeJ'II>HOFO mporuecca i O6y‘IeHI/IH WHBAJIUAOB U JIUII C OTPAHNUYCHHBIMU
BO3MOXXHOCTSIMU 3J0POBbA

Ipu HEOOXOMMOCTH TIPOrPaMMa MOJTYJISE MOJKET OBITh aJanTHPOBAHA JUTSl HHKIFO3UBHOTO O0YUCHHSI MHBATUIOB U JIHIT C
OTPaHUYCHHBIMU BO3MOXKHOCTSMHE 3[JOPOBbBSI C YIETOM OCOOCHHOCTEH MX MCUXO(PH3UICCKOTO PA3BUTHUS, HHIMBUIYATbHBIX
BO3MOJKHOCTEH U HEOOXOMMBIX CIICIIHATBEHBIX YCIOBHIA HX 00ydCHHS.

Ipu HaIMYWK B TPYIIE CTYACHTOB C OTPAHNYECHHBIMH BO3MOKHOCTSIMH 3[[0POBbsI BO3MOKHO HCIIOJIb30BaTh AIalTHBHBIC
TEXHOJIOTHH.

JList CTYICHTOB C OTPAaHUYCHHBIM CIYXOM:

- HCTIONTF30BaHME Pa3HOOOPA3HBIX THIAKTHICCKUX MAaTePHAIOB (KapTOUKH, PHCYHKH, TICEMEHHOE OTMCAHUE, CXEMBI U T.II.) KakK
TIOMOIIIb JUTSI IOHMMAHUS U PEIICHHUS TOCTABICHHOM 3a1a4H;

- UCIIOJIb30BaHKE BHCOMATEPHAIOB, KOTOPHIC Ial0T BO3MOXKHOCTD HOHSTh TEMY 3aHSATHSI U OCYIIECTBUTh KOMMYHHUKATHBHBIC
JNICUCTBUS;

- BBIITOJIHEHHE TIPOCKTHBIX 33 IaHHI 110 H3yIaeMbIM TEMaM.

JUJist CTYICHTOB C OTPAHUYCHHBIM 3PCHHUEM:

- UCIIOJIb30BaHKE (PUIBMOB C BO3MOXKHOCTBIO BOCIIPHATHS Ha CIIyX TaBAeMOM B HUX MH(POPMALIUH IS TOCIICAYIOIIETO e¢
00CYXIICHNS;

- UCTIOJIb30BaHKE AyIMOMATEPUAIIOB 10 H3y4aeMbIM TEMaM, UMCIOIIIMMCS Ha Kadepe;

- HHIUBHYaIbHOE OOLICHHE C MPEIOAABATENIEM [0 H3y4aeMOMY MaTepHAY;

- TBOPYECKHE 3aJaHU IO U3y4aeMbIM TEMaM WIIHU I10 JINYHOMY YKEJIaHHIO C Y4ETOM HHTEPECOB 00y4aeMOro.
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