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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucrumiauasl (Moayinsi) «Reinforcement Learning (OOyuenue c
NOJKPEIUICHUEM)»  COCTaBJIEHA B COOTBETCTBHM C  (elepaJbHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MareMaTrka 1 KOMIIBIOTEpHBIE HayKH, Ipoduiib Pa3paboTka, yTBepKACHHBIA TPUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoii ®@eneparu Ne 807 ot 23.08.2017
roja.

Wzyuenne  mucnumauabel  (Moxyns)  «Reinforcement  Learning  (OOydenme ¢
MOJKPEIICHHEM )» TO3BOJISIET CO3/1aBaTh AaJaNTHBHBIC CHCTEMBbl W PEIICHHS B Pa3JIMYHBIX
NPUKIAJHBIX 3a/1a4ax, BKIOYas POOOTOTEXHHKY, WUTPHl W YIpPABJICHHUE; PAa3BUBACT HABBIKU
MaTeMaTHYECKOTO MOJCIHPOBAHUS W MPOTPAMMHOM pealu3aliiil  CIOXKHBIX aJTOPUTMOB,
BOCTPeOOBAHHBIX B COBPEMEHHON HAYKe M UHIAYCTPHUH.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
Pa3paborka u BXoauT B BapuaTUBHYK 4acTh bioka 1, ¢opmupyemMyr ydacTHUKaMH
00pa30oBaTeNbHBIX OTHOIIEHUH KaK IUCLMILIMHA IO BBIOOPY.

JuctummHa (MOyIb) u3ydaercs Ha 3 i 4 Kypce B 6 mim 7 ceMecTpe Ha BBIOOD, TOCTYITHA
JUISL IPOXOXKIEHUS IIPU YCIOBUM YCIIEIIHOTO 3aBepiueHus aucuuiiie «Deep Learning (I'my6okoe
o0y4eHue)».

Heap n3yyenuss IMCHUIIHHBI (MOYJIs1): OCBOCHHE OCHOBHBIX IIPUHIIMIIOB U AJITOPUTMOB
o0y4yeHMsI € NOJKpEIJeHHeM s pa3palOTKM HHTEJUIEKTYaJbHBIX areHTOB, CIOCOOHBIX
NPUHUMATH ONTUMAJIbHBIE PEILIEHUS B AIMHAMUYECKUX CPEAax.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— OCBOUTH KOHIIETIIIMM O0YYEHUs C TMOJIKPETIIICHUEM, a TaK)Ke UX PUMEHEHUE;

— peann30BbIBaTh RL-aropuT™Mbl U aHaIM3UPOBATh PE3YJIbTATHL;

—OBJIQIETh Pa3pabOTKON areHTOB, ONTUMH3AIMM THIEPHapaMETPOB U pPa3BEPTHIBAHUS
pELICHUM.

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEH

3Hamb:

— OCHOBHBIE MAapKOBCKHE Ipoliecchl NpuHATHs pemenuit (MDP);

— anropuT™MBbI 00yueHus ¢ moakperieanem (Q-Learning, Policy Gradients, DQN);

— IpUMEHEHHE B pOOOTOTEXHHKE, UTPaxX U aBTOMATU3aINH;

ymembp:

—peanuzoBbiBaTh RL-anropurmoB Ha Python (PyTorch/TensorFlow, OpenAl Gym);

— aHAJM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTaThl 00YUEHHUs areHTOB,;

enademp:

— HaBBIKOM pa3paboTku RL-areHToB 1715 KOHKPETHBIX 3a/1ay;

— HaBbIKOM ONTUMH3ALUU TUIIEPIapaMETPOB U pa3BePThIBAHHE PEIICHUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATHH B (pOpMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JUCHHIIAHE (MOTYJII0)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MOCTABJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH(OpMAaLUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH(OpMAILINHU U
CHUHTE3UpPOBATh JAHHbIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIN NOAXO/ K aHAINU3Y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii OmBIT paboTHI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a1a4 B paMKax IOCTaBJICHHON
[ENI ¥ BHIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYIHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyaIUsX, pa3paboTKu U
peanu3anuu peleHui B
COOTBETCTBUH C YCTAaHOBJICHHBIMHU
OTpaHHYCHHUSIMH

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIOJIB3yEMBIC B OTOM
obnact

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTHUpOBaTH MaTEMaTHYECKHE
3a/1a4u, IPUMECHSITh
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COOTBETCTBYIOIIIUE METOII U
ANTOPUTMBI JIJISI UX PELICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
IK-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 33a7a4, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl peLICHNUS
NPaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPeOOBaHMUS JUTS PELIeHUs CTaHIapTHBIX 3a7a4
UHPOPMAITMOHHOH npodecCHOHAILHON JIeATENHHOCTH,
Oe3omacHocTH YYUTHIBast TPEOOBAHUS
MH(POPMALMOHHON 0€30MaCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOII0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI
n Ounas ghopma
KonTakTHas pabdora
HauMmeHnoBanue = TKY
pazaesaa I CHUTILTHHBI - = = (Tekyurmii
(Momyust) = E‘ E KouTpoan CaMocTosiTeJIbHAs KOHTPOJIb
Z = = paGora ycreBaeMoCTH)
) s 7
= O] 2
o S
=
1 Ocnossl Reinforcement | 10 10 4 36 Jomaraue
Learning 3aJaHNs
2 Knaccuueckue 10 10 4 36 JloMarrave
anroputMbsl RL 3aJaHUs
3 [IponBUHYTHEIE METOIBI 10 10 4 36 Homarinue
Y IPAJIOKEHUS 3a/IaHus
3auem c ouenkoi 10
Hmozo: | 30 30 12 10 108
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ak. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 Ocuossl Reinforcement Learning | OcHoBsl MDP u ypaBnenust bennmana. TaOnu4yHoe miiaHUpOBaHUE B
MDP u nmuHamudeckoe HporpaMMHupoBaHWe. MHOTOpYKHe OaHIUTHI:
TEOPHSL U METOJIbI
2 Knaccuueckue anroputmel RL MeToapl, OCHOBaHHbIE Ha IIGHHOCTIX: (Q-00ydyeHHe U €ro
Moaupukanuu. OTeHKa TOJIUTHK U METOJIbI TIOUCKA MOJIUTHK. MeTo b
rpaJfieHTa TOJUTHK: OCHOBAa M mpuMeHeHue. OOydeHue 0e3 Mojaenn
(Model-Free RL) wu ¢ynkuun anmpokcumanuu. OOydeHue ¢
MOJKPEIUICHHEM B YCIOBHSIX HEONPEAENCHHOCTH: WCCIEIOBaHUE WU
Exploration Methods. Metonq Monrte-Kapmo u nepeBbsi IOHCKa:
AlphaGo wu ero goctwkenus. Apxurekrtypa Actor-Critic u
MIPOJIBUHYTHIE METO/IbI TPAIUCHTA MOJIUTHK
3 [IpoaBHUHYTBIE METOIBI U OOyueHne B HENPEepPBIBHBIX cpelax: KOHTPOJIb U YIpaBJICHHE.

MMPUIIOKCHUA

OOyueHrne ¢ TOJKPEIUICHMEM Ha OCHOBE YEJIOBEYECKOH OOpaTHOM
cBsa3u. OrpaHnyeHNsI METOJI0B O0yUEHHS C TIOAKPETIICHHEM B 00paTHOE
RL. MmHoroareHTHOe OO0y4Y€HHE C TOJIKPEIUICHHEM: TEOpHus H
NpakTH4YecKue acnekTol. Mepapxuueckoe U MeTa-oOydeHHE C
TMMOAKPEIINICHUEM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEeMOro IPOTPAMMHOTO O0ECHEeUYCHHs, BKJIIOYas MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelle YHHMBEPCUTETa. OJTH CHUCTEMBI IIPEIOCTAaBISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MpOo(eCcCHOHATBHBIM 0a3am
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Yungaep, ®@. O0yuenue ¢ NOAKPEIUIEHUEM ISl PEANIbHBIX 3a/1a4 : IPaKTUUecKoe nocodue
/ @. Yunnep. - Cankt-ITerepoypr : BXB-IletepOypr, 2022. - 400 c. - ISBN 978-5-9775-6885-2. -
Texkcr : anextponnsbiid. - URL: https://znanium.ru/catalog/product/2140226.

2. PaBnuanaupan, C. I'mybokoe oOydyenue ¢ nmoakperuienueMm Ha Python. OpenAl Gym u
TensorFlow nns npodu : npaktuyeckoe pykoozactso / C. Pauuannupan. - Cankr-IlerepOypr :
[Turep, 2020. - 320 c. - (Cepus «bubnmoreka mporpammucray). - ISBN 978-5-4461-1251-7. -
Texkcr : anextponnsbii. - URL: https://znanium.com/catalog/product/1756109.

3. Jlanmanb, M. I'mybokoe oOyuenue ¢ nmoakperieHueM. AlphaGo u npyrue TeXHOJIOTHH :
npakTudeckoe pykoBoacTBo / M. Jlamanb. - Cankr-IlerepOypr : ITutep, 2020. - 496 c. - (Cepus
«dnsa mpodeccuonanosy). - ISBN 978-5-4461-1079-7. - Tekcr : osnektpoHHsii. - URL:
https://znanium.com/catalog/product/1733720.

4. Moepdu, K. II. BeposTtHocTHOEe MamMHHOE OOydeHHE. J[ONMOJHUTENbHBIE TEMBI:
OCHOBaHM4, BbIBOJ : MoHOrpadus / K. I1. Mapdu ; nep. ¢ anrn. A. A. Cnuakuna. — Mocksa : JIMK
ITpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekct : snekTtpoHHbIH. - URL:
https://znanium.ru/catalog/product/2204219.

Jlononnumenvnuas numepamypa:

1. BeicOKOHArpy>xeHHble  NPWIOKEHHUsS.  [IporpaMMupoBaHWe,  MacIITaOUpOBaHUE,
nonnepxkka. — CIIO6.: TTutep, 2018. — 640 c.: un. — (Cepus «bectcemnepsr O’Reilly»). ISBN
978-5-4461-0512-0.

2. CarroH P. C., bapto O. JIx. ObydeHue c mojakpersieHrneM: Beenenue.
2-e 3. / mep. ¢ anri. A. A. Cnuakuna. — M.: JIMK Ilpecc, 2020. — 552 c.:

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAKTHYECKOW U Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MIOMEIICHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHUs U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHBI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
nHpopMaIu OOJIBIION ayAUTOPHUH.

Nzydenune qucuuiiinHbl (MOIyst) oOecrieuuBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;
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https://znanium.ru/catalog/product/2140226
https://znanium.com/catalog/product/1756109
https://znanium.com/catalog/product/1733720
https://znanium.ru/catalog/product/2204219

—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM padOThI 00yYAIOIINXCSI, B TOM YHCIIE TPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbLHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccbuika
(u31aHusl, Kypca, IOKYMeHTA)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonnoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
IporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHNUS M Y4eTa BPEMEHM:
Toggle app | 3apy0OeKHOe | CBOOOIHO PAaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):
Acronis Backup Advanced for HyperV | sapyGesxuoe | muuensnonHOE

Cnpanoqﬂo-npanomﬂe CHUCTEMBI:
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KOHCYJ'H:TaHTHJ'IIOCZ CIIPpaBOYHO-IIpaBOBas OTCYCCTBCHHOC JIMICH3MOHHOC
CUCTCMA

CpencrBa aHTUBHPYCHOIM 32l ThHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nponecce usydyenust mucruminibel (Monyins) «Reinforcement Learning (OOyuenue c
MOJIKPEIUICHHEM)» B paMKax TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH HWCIOJB3YIOTCS TaKHE BHUIBI
yueOHOM paboThl, Kak JEKIUH, CEMUHApbl, KOHCYJIbTAIMM, JOMAIIHUE 3a/JaHus, a TaKXKe
pa3IUYHBIE BBl CAMOCTOSTEIHLHOW pabOThI OO0ydYaOMUXCSl IO 3aJaHHI0 TIPEIoJIaBaTes,
HaIpaBlIEHHBIC HA Pa3BUTHE HABBHIKOB MPO(ECCUOHATFHON JIEKCUKHU, 3aKpEIJICHHE MPAKTUIECKIX
po(heCCHOHATTBHBIX KOMIICTCHIIHIA, TTOOIIPEHUES MHUIIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWNTH OTBETHl B PEKOMEHJOBaHHOW JuTeparype. Ecin
pa3o0paThCsi B MaTepuaine He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
MPETOo/IaBaTeI0 Ha KOHCYJIBTAI[MH WA BO BPEMSI CEMHUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (npaxmuueckom 3ansamuu) — akTUBHas paboTa CTyJEHTa Ha CEMHHApE,
€ro OTBEThI Ha BOIPOCHI MIpernojaBaTesis U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BBICKA3bIBasi CBOM MHEHHS M apTyMEHTUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENsl CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTtepuall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTH CBOU 3HAHUSI.

HHomawmnee 3a0anue — HAOOp 33724 MO TeMaM HEJICIH.

[lpu pabGore HaJg IOMAIIHMUMHU 33JaHUSIMH BaXXHO BHHUMATEJIBHO O3HAKOMHTHCS C
TpeOOBAaHUSAMHU M CPOKAMU BBIMIOJHCHUS. PeKoMeHayeTcs pa30uBaTh 3aaHusl Ha STArlbl, YTOOBI
n30exarh Meperpy3kd W JIydllle YCBOMTh MaTepuai. cmosnb30BaTh pa3jiivHbIe HCTOYHHUKH
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

IlIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U Ipe3eHTalHs pe3yIbTaToB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO OMNpENeNIUTe LEAH M 33Jayd IMPOEKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo mpoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
Y peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Camocmosmenvhas paboma — padoTa CTYIESHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIIPOCOB YUYCOHON AUCIUILTUHBI (MOTYIs).

B nporiecce camocToATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPyu MUHUMAIBHOM yYacTHH MPEIoiaBareis. 3a1aud CTyIeHTa BKIIOYAl0T paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIIIOJTHCHHE yU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUl U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MO}IyJIlO)

Kpurepun nostyyeHusi ypoBHS ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHI M0
aucuunianne (moayJo) «Reinforcement Learning (O0yueHue ¢ moakpensieHuemM)»

OueHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUH, OOYYarOMIMXCsA MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIC TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYIIECTBIsSEeTCS B (opme
3ayema ¢ OWEeHKOW, TIPU ITOM TPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IIO
IHUCILHIIIHHE.

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTALlUU
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOAIIIBHOM IIKAIOH CIelyIoIuM 00pa3oMm:

Ouenka 3a 3a4er OO0mas xapakTepucTuKa
Jdecarudbanabuas IlaTudamibHasn
pe3yabTaTa 00yueHus mno

OIleHKA OIleHKA
AUCUMIIMHE (MOIYJIIO)
10 OTiIn4HO 3auTeHo Cryaent MOJIHOCTBHIO BJIAJICCT
9 OTIUYHO 3a4yTeHo S3HAaHUAIMH, U3JI0KCHHBIMHA B pa6011e171
8 OTIN9HO 349TEHO mporpaMme, W TIYOOKO OCMBICIISET

JUCHUILINHY. OH caMOCTOSITENILHO U
JIOTHYECKH M0CJIEeJ0BAaTEIILHO
OTBEYaeT Ha  BCE  BOMPOCHI,
aKIIEHTUPYs BHUMaHUE Ha Hanbojee
BXHOM. YMeEeT aHaJIM3HpOBaTh,
CpaBHHBATh, KJIaCCU(HUIIPOBATD,
0000maTh, KOHKPETH3UPOBATh M
CHUCTEMaTH3UPOBATh W3yYeHHBIN
marcpual, BBIICIIAA KIIFOYECBbIC
MOMEHTBI u ycTaHaBIMBas
IMPUYINHHO-CJICACTBECHHBIC CBA3H.
Yetko hopmynupyet OTBETHI,
YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHAIM30B M APYIUX
UCCIICIOBAaHNN, a TaKKe pelaer
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

cioxHble 3anauu. CTyAEHT XOpoIo
3HAKOM C METOJAaMH HCCJICOBaHMS,
HEOOXOJUMBIMU JJII MPAKTHUSCKOH
JESITeIbHOCTH, M yMEET CBSI3bIBATH
TEOPETUYCCKUC aCIIEKTHI
JTUACIIUILTHHEI (Momyst) C
MPAKTUYECKUMU 3aa4aMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

Crynent  obnajaer  3HaHHAMH
npeaMeTa TOYTH B MOJIHOM 00BbeMe
paboueii IPOTPaMMBI u
CaMOCTOSITENBHO, JIOTHYECKH
TIOCJIE/IOBATETIHbHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOMPOCHI,
aKLEHTHUPYS BHUMaHHE Ha Haubolee
3HaYMMBIX MoMeHTax. OH ymeer
AHAJIN3UPOBATh, CpaBHUBATh,
KJIACCU(UIMPOBATD, 0000m1aTh,
KOHKPETH3UPOBATh "
CUCTCMATHU3HPOBATH I/I3y‘-IeHHbII71
Marepual, BBIICISS €ro KIIoYeBbIe
ACIICKThI u yCTaHaBJIWBas
NPUYUHHO-CIIC/ICTBEHHBIE  CBSI3H.
Dopmynupyet CBOH OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl AHAJIHM30B M JPYTHX
HCCIENOBAHUM, a TakKe pelaer
CIIO)KHBIE CHTYaI[HOHHBIC 3aJlauu.
CTyoeHT  XOpoIIO  3HaKOM  C
METOJaMU UCCIIeIOBaHUS,
HEOOXOJMMBIMHU JUISl TIPAKTHYECKOM
JACATCIIBHOCTHU, U YMECT CBA3BIBATH
TEOPETHYECKUE aCTIeKTHI TIPEeIMETa C
MPaKTUYECKUMH 3aJauaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynentr oOmamaet  0a30BBIMU
3HAHUAMU 10 JUCHUITIINHEC
(Moyr0), HO HCIIBITBIBACT
TPYAHOCTH IIPU CAMOCTOSATEIBbHBIX
OTBETaxX M UCIOJb3yeT HETOYHEIC
¢dbopmynupoBku. B xone oTBeTOB OH
JIOTyCKAeT OIIMUOKH, KacCaroIIuecs
cytu BompocoB. CTyACHT CriocOOeH
pemaTb TOJBKO CaMBbIC HpOCTI)Ie
3aJ1a49u u BIIaJIceT h10700008
MUHUMAIIbHBIM Ha0OpOM METOJIOB
HCCJIEIOBAHMS.

He cnan

He 3auteno

CryneHT He oBIaes 00s13aTeIbHBIM
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OLICHKa
AUCUMILIMHE (MOAYJIIO)
He cnan He 3aureno MHUHHAMYMOM 3HaHUH 1O IPEAMETY U
1 He cnan He 3aureno HE MOXET OTBETUTh Ha BOIPOCHI,
JlaXkKe eclIi TpernojaBaTesb 3a1aeT
JIOTIOJTHUTEJIbHBIE HaBOZSIIIHE
BOTIPOCHI.

Hucnunmuaa  (moaynb) «Reinforcement Learning (OOyueHue ¢ MOIKpEIICHUEM )»
OLIGHUBAETCS CICAYIOMINM 00pa3oM:

AKTHBHOCTb Bec Onucanue
Homamrnue 3amanus | 80% | Habop 3a1au o Temam Hepenu
3ader ¢ OIeHKOM 20% |YcTHBIC WU MHUCbMEHHBIC OTBETHI HA BOIIPOCHI MO JTUCIUILIMHE (MOYJIIO)

@opmyJia pacyéra MTOroBOil OmeHKH No aucuuiinHe (Moxyiaw) «Reinforcement
Learning (O0yuyenue ¢ noakpemnenuem)»: «0,8 X cpennee 3a nomantaue 3ananus + 0,2 X 3a4er
C OLIEHKOW».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMAlLIHUE 3aJaHUS
Jomammnee 3axanne «OcnoBbl Reinforcement Learning»

1. Omnpenenure KiIr04YeBble KOMIIOHEHTHI 3a/1a41 00Y4EHUS C MOJIKPETJICHUEM: areHT, CpeAa,
COCTOsIHME, IeHicTBHE U Harpajaa. [IpuBeaure npumep U3 peasibHON KU3HH.

2. OOBsicuTe, uTO Takoe MapkoBckuil mporecc npuHaTHs pemenuit (MDP) u onummre
€ro OCHOBHBIE JIEMEHTHI.

3. B uem coctouT paszHuna mMexay (yHKIHMEH LEHHOCTH COCTOsHUS V(s) U (yHKIuen
1ieHHocTH Aevicteus Q (s, a)?

4. OnummuTe, 4TO TaKOE MOJUTHUKA T U KaK OHA CBs3aHa ¢ (YHKIMSIMHU [IEHHOCTH.

5. Hapucyiite n o0bsICHUTE LUKJI B3aUMOJECUCTBUS areHTa U Cpejibl B 3a/1a4e 00yUYEeHHUs C
MOAKPEIUICHUEM.

JdomamHee 3aganue «Kmaccnueckue anroputvol RL»

1. Onummre MeTo TMHAMUYECKOTO MporpaMMupoBanus s pemenust MDP u o6bsacHuTe,
KaK MPOUCXOIUT UTEPAITUS 110 3HAUCHHSIM.

2. Yto takoe monuTHKa urepanusa? Kak oHa ucnonb3yercs A YIydlleHHs KadecTBa
areHra’

3. O6mwsacuute unero Temporal Difference (TD) oOyuenus 1 ueM 0HO OTIMYAETCSA OT METO/1A
Momnrte-Kapio.

4. Onwumute anroput™ Q-o0ydeHus U MpuBeIUTe MpuMep 0OHOBIIEHUS Q-3HAaUEHUSI.

5. B uem ornuuue anroputmoB Q-o6yuenuss u SARSA? IlpuBeaure npumep cuTyanuw,
koraa SARSA npennourturensHee.

Jomamnee 3ananue «[IpoaBUHYTbIE METOABI H ITPUIIOKEHHS»

1. Yto Takoe ¢pyHKIIMOHATBHOE anmpokcuMupoBanue B RL u moyemy oHo HE0OX01uMO TipU
paboTe ¢ OOJIBITUMHU MTPOCTPAHCTBAMH COCTOSTHUN?

2. Onummmrte apxutektypy Deep Q-Network (DQN) u o0BsicHHTE, KaKk OHa pelaer
npo0eMy 00yUeHHUS C TOAKPEIIICHUEM.
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3. OOBSACHUTE OCHOBHBIC HJEH METOJIOB TpajreHTHOro oOydeHust monutuku (Policy
Gradient).

4. Yto takoe Actor-Critic MmeToap1? OnUImmTE posib aKTEPA U KPUTHUKA B ATHX aJITOPUTMax.

5. IlpuBeaure npumep NpUMEHEHUs TIyO0Koro ooyuenust B RL Ha mpakTuke

6. Urto Takoe 3ajaun ¢ yactTuyHOM HabmomaeMocteio (POMDP) 1 kak OHM OTIIMYAIOTCS OT
kjaccuueckux MDP?

7. Onumure OCHOBHBIE MOAXOJbI K OOYYEHHIO C MOJAKPEIJICHHEM B HENPEPBIBHBIX
MPOCTPAHCTBAX COCTOSHUM U AEHCTBUM.

8. IlpuBenure npumep npumeHeHuss RL B poOoTOoTexHHKE M ONUIINTE, KaKUE 3aJlauyd
pematorces ¢ momotibio RL B 3T0# 06nacTu.

9. Kak RL npumensieTcst B urpoBsix cpenax? [IpuBeaure mpumep yCHenrHOro MPUMEHEHHUS.

10. OOGcynuTe BBI3OBHI M MEPCHEKTUBHI KCIONIb30BaHUS RL B ympaBIeHUHM CIOXKHBIMU
CUCTEMaMHU.

33}13HI/IH IJIA l'lpOMe)KyTO'lHOi;I aTTeCTallui 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne 3aganue OTtBer Komnerennus

n/n

1 HazoBuTte xiroueByto xormnemniuio MDP B 00ydernu ¢ MapxkoBckoe YK-1
TOJIKPETIICHUEM. CBOMCTBO

2 YkakuTe METOJ MOMCKa HAYYHBIX CTaTed Mo 0Oy4eHHIO C [Touckonas YK-1
MOJKPETUICHUEM. cucrema; 6aza

JAHHBIX

3 Kak HazpiBaeTCsi mpolecc OLEHKH JOCTOBEPHOCTH Kputnueckuii YK-1
uctouHuka uHpopmanuu o RL? aHaJIN3

4 HazoBuTe momxoj Kk OOBEAMHEHHUIO JAaHHBIX W3 Pa3HBIX Cuures VK-1
MCTOYHHUKOB JIs perieHus 3a1a4 B RL.

) Hasosure HOPMAaTHBHBIN aKT, peryaupyomui DenepanbHblii YK-2
ucnonb3oBanue MU B Poccun. 3aKOH

6 Kak HazpiBaeTCsl mpolecc OnpeneneHusl 3a1a4 B MPOEKTe DopMyIHpOBKa YK-2
mo RL?

7 Kaxkoii croco6 perieHus 3a1a4 YYHUTHIBACT OnTumusanus VK-2
OTPaHUYEHHOCTh pecypcoB B RL?

8 Kak  HaspiBaeTcs  JOKYMEHT,  TOJTBEPXJAIONIUI Cepruduxar YK-2
COOTBETCTBHE PELICHUs [TPaBOBBIM HOpMaM B RL?

9 HazoBute mMmeTon MaTeMaTHYECKOTO MOJIEIUPOBAHUS, Anroput™m OIIK-1
NPUMEHSEMBIN B 00YYEHHH C TOIKPETICHUEM.

10 Kax  HaspiBaeTcst ~ anropuTM, — HCIONB3yeMbli B | BapuanuoHHBIH OIIK-1
BapUalMOHHBIX MeTogax RL? 0aliecOBCKHH

11 HazoBute Teoputo, NpUMEHSEMYIO U1 HaXOXKJIEHUS OnTuMu3anus OIlK-1
sKcTpemMyMoB B pyHKImsax RL.

12 Kak Ha3pIBaeTcst yuactve B HAy4IHBIX TyOnuKanusx mo RL? [Ty6nukanus OIIK-1

13 HazoBuTe OCHOBHYIO  TEOPETHYECKYIO  KOHIICTIIHIO OO0yuenue ¢ [K-1
MaImMHHOTO 00y4eHus B RL. HOAKPEINICHUEM

14 Kak mHa3piBaeTcsi 3aKOHOMEPHOCTb,  OIHKCHIBAIOLIAS Koppensuus T1K-1
3aBUCHUMOCTH JaHHBIX B RL?

15 HazoBuTe MeTOn uCClieZOBaHWSA, OCHOBaHHBIA Ha OMIUpUYECKU IK-1
skcrnepumente B RL.

16 Kak HazpiBaetcst mpaktudeckast pabora mo RL? IIpoekr IK-1
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pecypcamu B RL?

17 HazoBute osnemeHT  uH(OpPMAalMOHHON  KyJabTypbl, | KoHuneHmanmsHO [K-2
CBSI3aHHBIM ¢ 3TUKOM B RL. CThb

18 Kak Ha3bIBaeTCs IPUHIKIT 3a1UTHI JaHHBIX B RL? [uppoBanue [1K-2

19 Ha3zoBure Texnonoruro mis ooMmena nanubivu B U u RL. API I1K-2

20 Kak Ha3piBaeTcst OMBIT paboOThl ¢ HMHGOPMANMOHHBIMHU | AHaU3 TAaHHBIX IIK-2
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