Mporpamma aucumnnuHbl "O6yyeHne ¢ nogkpenneHnem"; 02.04.02 "dyHpaMeHTanbHas MHOPMATUKA U MHADOPMALIMOHHbBIE TEXHONOrMK".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHCTUTYT BbIYMCANTENBHOW MaTeMaTnk U MHOPMALIMOHHbIX TEXHONOMIA

DE
wW CEL e
+ ﬁ:f

FAsCag

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUMNMTIUHDI
ObyyeHue ¢ nogkpenneHnem

HanpasneHnue noarotosku: 02.04.02 - dyHnameHTanbHas MHAMOPMATHKa N UHPOPMALMOHHBIE TEXHONOIMUN
Mpodounb noaroToBkM: MawmHHoe obyyeHne 1 KOMMObITEpPHOE 3peHne

Keanugukauns BbinyCKHMKA: Marnucip

dopma o0byyeHns: o4Hoe

S3blk 06y4eHMsI: pycCKul

"on Havana obyyeHus no obpasoBaTenbHO Nporpamme: 2020




Mporpamma aucumnnuHbl "O6yyeHne ¢ nogkpenneHnem"; 02.04.02 "dyHpaMeHTanbHas MHOPMATUKA U MHADOPMALIMOHHbBIE TEXHONOrMK".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "O6yyeHne ¢ nogkpenneHnem"; 02.04.02 "dyHpaMeHTanbHas MHOPMATUKA U MHADOPMALIMOHHbBIE TEXHONOrMK".

Mporpammy omucuunnuHel paspaboTan(a)(n) ctapwmii npenofasatens, K.H. PasuHkos E.B. (kadhenpa cmctemMHoro
aHanuaa v NHAPOPMAaLIMOHHBIX TEXHONOIMI, OTAEeNeHne PyHOaMeHTanbHON NHPOPMATMKM U MHCPOPMALIMOHHBIX
TexHonorui), evgeny@razinkov.ai

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
nK-2 PaspaboTka TpeboBaHWii 1 NPOEKTUPOBAHUE NPOrPaMMHOro obecrneyeHns
MK-3 BbinonHeHne pabot 1 ynpaeneHue pabotamm no cosnaHmio(Moangukaumum) m

COMPOBOXAEHNIO MHIPOPMALIMOHHbIX CUCTEM, aBTOMaTU3MPYIOLLMX 3a0a4u
OpPraHn3aLMoHHOro ynpasneHns n 6usHec-NPoLecchl

nK-7 KoHuenTyanbHoe, yHKLMOHANbHOE U NOrMyeckoe NpoekTUpoBaHNE CUCTEM
CpeLHero 1 KpynHoro Macwraba n cnoxHocTu

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- 6a30Bble NPUHLMNEI 00yHeHWs C NOLKPENIEHNEM;
- OCHOBHble anropuTMbl 06y4eHUs ¢ NoAKpPeneHneM.

JonxeH ymeTtb:
- peann3oBbIBaTb OCHOBHbIE anropUTMbl 0ByHeHNs ¢ NOAKPENIeHNEM B BULE NPOrpaMMbl;
- NPUMEHSTb anropyTMbl 0Oy4eHUS C NOOKPENNEHNEM AJ1S PELLEHNS NPAKTUYECKUX 3a8au.

JHonxeH Bnagetb:
- TEPMUHONOMMYECKMM annapaTtoM oby4eHunsl C MOAKPENNEHNEM;
- HaBbIKaMU pelleHns 3aaay 0by4yeHusi ¢ NoaKpPenIEHNEM.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

- paspabaTtbiBaTb CMOXHbLIE aPXUTEKTYPbl HEMPOHHBIX CETE NS pelleHns 3anad 0by4eHus C NOAKPENNEHNEM;
- peann3oBbIiBaTb rybokMe HEMPOHHbIE CETU C NoMoLlbio 6ubnmoTtekmn rnybokoro obyveHusi Tensorflow;

- MAEHTUULMPOBaTb NPobnembl B 06y4eHUn rnyboKux HEMPOHHBIX CeTel B 3adadvax 0by4eHns ¢ NoakpenneHuem u
npeanaratb NyT UX PELIEHNS.
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2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.AB.07.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpaMmel 02.04.02 "dyHoameHTanbHas MHGOPMAaTKA U MHEOPMALIMOHHbIE
TexHonornm (MawmHHoe 0byyHeHMEe U KOMMbIOTEPHOE 3PEHME)" 1 OTHOCUTCS K OUCLMIAMHAM Mo BbiGopy.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSTENbHYHO
paboty obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM 4ucie nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 144 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHLIL: 3a4eT B 3 CEMECTpE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITEeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paborThbl,
N Pa3.|J.eJ1|:I\|’I (J)J.';I;,:’I..II;I:IHHVIHbI / Cemecrp nx Tl(’gﬂ-gg;'socm Camogg%sg;nbnaﬂ
R e

e i N N . z 2
o 2 e e s [ 2 | o : 1
3 'g:rﬂam?;.ogfuaqa "MHOIOPYKNX 3 > 0 > 16
R i I K. z 1
D e s [ 2 | o : 1
6./Tema 6. MeTtoabl MoHTe-Kapno 3 2 0 2 20
7.[Tema 7. Meton Temporal Difference 3 2 0 2 20
9. Iihgngglnimez?ﬂlémble cetun n obyyeHne 3 4 0 4 20

NToro 18 0 18 144

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHune B o6yueHue ¢ nogkpensieHmem

MocTtaHoBka 3apnaqm o0bydeHns ¢ nogkpenneHneM. OTnnuust 0byyeHns ¢ NoOOKPEnneHNeM OT 0ByHEHWS C yUMTENEM 1
06y4eHus 6e3 yuntens. Obnactu 1 NpuMepbl UCNONb30BaHNS 3adaqn obydeHuns ¢ nogkpenneHnem. OCHOBHbIE

KOMIMOHEHTbI 06y'—|eHVIF| C nogkpenneHnem: OyHKLNSA noBedeHns areHTa, PyHKUMs LeHHOCTH OEenCcTBuiA areHta n mogenb
npencrtaBfieHNsa OKPYXeHNA areHToM.

Tema 2. OCHOBHbIE NOHATUSA OﬁyquMﬂ C noagkKpenieHnem

MoHsATne paunoHanbHOro areHTa. MNonsaTNe OKPYyXeHus . lMoHsATNE OelicTBMS areHTa B o6yqu|/|M nookKkpenneHneM.
MoHsATne Harpagbl areHta B O6y‘-IeHI/1I/I nookKkpenneHnem. MoHsATne ncTopun B OﬁyquMI/l nookKkpenneHnem. MoHsATHe
COCTOSAHUSA areHTa B o6yqu|/|v| noaokKkpenyeHnem. A}'IFOpI/ITMbI NMPUHATUA peleHnsa n HarpaxXnoeHunsa areHta B o6yqu|/|M C
noaokKkpenyeHneM.

Tema 3. 3apaua "MHoropykux 6aHguros"

CtpaHnua 4 13 9.




Mporpamma aucumnnuHbl "O6yyeHne ¢ nogkpenneHnem"; 02.04.02 "dyHpaMeHTanbHas MHOPMATUKA U MHADOPMALIMOHHbBIE TEXHONOrMK".

MoctaHoBka 3ana4yu "MHoropykux 6aHantos". O6nacTv 1 NpUMepsbl UCNONb30BaHWS 3a4a4m "MHOropykmx 6aHanToB".
0630p METOLOB pelleHns 3a8a4m "MHOropykux 6aHaNTOB": XaaHbI METOL, 3NCWUIOH XalHblii (aHrn. epsilon-greedy)
MeTo[, MeToL BepXHel OOBepuUTENbHON rpaHuubl (aHrn. upper confidence bound), meTon gradient-bandit u gp. Metogpl
LleHHOCTWN OEeNCTBUS.

Tema 4. MapKoBCKUi NpoLecc NPUHATUSA peLLeHUin

MNMocTaHoBKa 3a4aym MapkoBCKOro npouecca NpuHATMS peweHnin. OCHOBHbIE KOMMOHEHTLI MapKOBCKOro npolecca
NPUHATUS PELeHNA: MHOXECTBO COCTOSIHNIA, MHOXECTBO OEeNCTBUN, OYHKLMN MOMEHTAaSTbHBIX MOOWPEHNA, OYHKLIMN
nepexofa Mexgy COCTOSAHUAMMW. DNN304M4eckue n HenpepbiBHbIe 3a8a4u. NpuMepbl MapkoBCKMX MPOLLECCOB MPUHATUSA
peLeHui.

Tema 5. luHaMnuyeckoe NporpaMmMmpoBaHue

lMocTaHoBKa 3a4aqv OMHaMMYecKoro nporpamMmmpoBaHms. NpumeHeHne GMHaMMYeCKoro NporpaMMnpPoOBaHus B
oby4yeHnn noakpenneHueM. MNpumeHeHne ypaBHeHus bennmaHa B 0byyeHnn nogkpenneHneM. OueHka NoanTUKM
paunoHanbHoro areHta. Metogpl Policy Iteration, Policy Evaluation, Value Iteration n Value Evaluation. Mpo6nemel
OMHaMMYEeCKOro NporpaMMmnpoBaHms.

Tema 6. Metonbl MoHTe-Kapno

MocTaHoBKa 3agayn 0by4eHns ¢ noakpenneHMeM Ha OCHOBE MONTHOro anu3oaa nencTeuii areHta. Meton MoxTe-Kapno
B 06y4eHum ¢ noakpenneHmeM. OueHka LeHHOCTW OeicTBuiA ¢ noMollbio Metoaa MoHTe-Kapno. KoHTponb
MoHTe-Kapno. MNMpenmylectsa n Hegoctatku metoga Mmetoaa MoHTe-Kapno. Mpumepsbl 3aaad oby4eHns ¢
noakpenneHnem ucnonbayowme meton MoHte-Kapno.

Tema 7. Metopn Temporal Difference

MocTaHoBka 3ana4un obyveHusi ¢ NoAKPENIEHNEM HA OCHOBE YacTy anu3ona aeicTeuii areHta. Meton Temporal
Difference B 0byyeHumn ¢ noakpenneHneM. Metoa MoHTe-Kapno kak 4acTHbIi cnyyaii metoga Temporal Difference.
MpeunmywecTtsa 1 Hepgoctatkn metoaa Temporal Difference. Mpumepbl 3anay 0byyeHns ¢ NOAKPENNeHEM
ncnonb3ytowme meton Temporal Difference.

Tema 9. HepoHHbIe ceTn n o6yyeHne ¢ noaKpensieHneMm

MoHATne Q-0byyeHuns (aHrn. Q-learning). ApXMTEKTYpPbl HEMPOHHBIX CETE HA OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEN 1
Ha OCHOBE PEeKYPPEHTHBIX HEAPOHHBIX ceTeil. Llenesble cpyHKUMU. OCOBEHHOCTM 0BYYEHNS: MCCNefoBaHNS 1
aKcnnyaTaumun, NonnMTKa NPUHATUS pelleHnid, napannensHoe obyyeHne. HeipoHHas ceTb Value lteration Network.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoIMNOMAHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSTENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT v
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABLIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHarowWmxcst PpernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
o0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonxXxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteta

Lincgppoeoit obpazoBaTenbHbIii pecypc "MatemaTtmyeckne n MHCTPyMeHTanbHble MeTobl MaWmnHHOro 0byyeHus", MUDN -
https://openedu.ru/course/mephi/mephi_011_machinelearning/

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea Tekylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choH e OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:
- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus Mo JucUMniavHe (Moaynio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)
OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

Bupgeo-nekuun kypca - hitp://video.razinkov.ai

Komanga B MS Teams: -
https://teams.microsoft.com/l/team/19%3a63ba516bf564461abb40e93b21ffc6b7%40thread.tacv2/conversations?groupld=df684

Hay4HbIn noptan no Matematnyeckmm Haykam - http://www.mathnet.ru

MopTan obpasoBatenbHbix pecypcos no UT - http://www.intuit.ru

MopTan ctateli no npumeHeHno T 1 mawmnHHoMy obydeHuto - http://habrahabr.ru/hub/machine_learning/
MpogoeccrnoHanbHbll MHTEPHET-PECYPC MO MalMHHOMY 0BydeHuto - http://www.machinelearning.ru/

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu CTyneHTy pekOMeHAyeTCsl BHAMATENbHO ClyllaTb NEKTOpa, CNeAUTb 3a TEM, YTO HAaNWCaHo Ha [OCKe
WAV NPELCTaBNEHO Ha cnainaax Npe3eHTauun, aHannampoBaTh Nofyvyaemyro UM nHcpopmaumio. B
cnydyae, ecnv Matepuan nekumMmn HEMoHATEH, CneayeT 3a4aTth BONPOC B OTBEAEHHOE ANS BOMPOCOB
BpeMsi. CTy[eHTy TakXe PEKOMEHIyeTCsl KOHCNEKTMPOBATb MaTepman Nekuun B TeTpanu, 4to
ynyylwaeT 3anoMyHaHue.

nabopatopHbie| Mpy BeInONHEHUN nabopaTopHbIX PaboT CTYAEHTY PEKOMEHOYETCS BHUMATENBHO aHanM3npoBaTth

paboTbl MOCTaBNEHHYIO 3aaaqy, yaenss 0ocobeHHOe BHUMaHNE KPUTEPUSIM OLLEHKMN TOYHOCTU PELIEHUS 3aaa4M.
MporpamMmHbIi koA DonXeH BblTb 06 EKTHO-OPUEHTUPOBAHHBIM, YACTBIM, C NMOSCHSIOLWMU
KommeHTapusimm. OcobeHHOe BHUMaHWe cnenyeT yaennTs METOA0NOrMYECKMM acrekTaM peLeHns
3a4au, Ha KOppekTHoe pasneneHne BbiGopkM Ha 0byyatoLLyto, BanuoaLVOHHYIO U TECTOBYHO.
Pe3ynbTtaTbl paboTbl NporpamMmbl AONXHbI 6bITb OCPOPMAEHbI B BULE Tabnuu, 1 rpadprkos.

camocTtosi- | [Npn BefeHNM CaMOCTOATENBbHON paboThl CTYAEHTY PEKOMEHAYETCS BHAMATENbHO NOAXOAMTb K
TenbHas MN3YyYEeHUNIO HaY4HbIX craten, o6pamaTb BH/MaAHME Ha 3HAYMMOCTb MNONY4YEeHHOro pe3ynbtara, Ha
pabota TpeboBaHus k obyyartollen Boibopke, Ha CKOPOCTb PaboThbl NpeanaraeMbix anropuTMoB, Ha

pe3ynbTatbl X CPABHEHUNA C CYLeCTBYHOWNMN. B Ccny4yae, ecnum |/|3y'-|aeMb||7| maTtepuan NoHATEeH He 00

KOHLa, pekoMeHayeTcs obpallieHune K LOMOMHUTENbHOW nuTepaType.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3aveT CTyleHTy peKoMeHyeTCcsl BHUMATEbHO aHaNM3npoBaTh BONPOCH! B nonydyeHHoM bunete. OTBeT Ha
6uneT [onxXeH 6biTb NOOPOOHLIM 1 YETKUM, BCE PeNeBaHTHble oopMynbl OONXHbI ObiTb MPUBELEHbI U
nosicHeHbl. MNpy 0TBETE Ha BOMPOC CTYAEHT OOMXEH NPOSIBUTb HE CTOMb YMEHWEe 3aroMHNUTb
martepuan, ckonb rnybokoe ero noHnumaHue. PekomeHayeTcst u3beratb NpuBeneHVsl B OTBETE
martepuana, He OTHOCSIErocs K Nony4eHHoMy bunery.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/IOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHusl oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEpPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIo U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMX BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLUMMNIMHOM, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMIA 4N OpraHnu3aummn OopM TEKYLLEO U NPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogoxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOOM UNn NMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaynmm no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHON popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXMNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMNEHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 02.04.02

"®yHaaMeHTanbHas MHAYOPMaTMKa U MHPOPMALIMOHHBIE TEXHONOMUK" 1 MarMcTepckon nporpamme "MawnHHoe obydeHune
1 KOMMbIOTEPHOE 3peHune".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./1B.07.01 Oby4eHue ¢ noakpenneHnem

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN
Mpogounb NoaroToBkM: MalwvHHoe 0byYeHre 1 KOMMbIOTePHOE 3peHne

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:
1. PocToBues, B. C. VickyccTBeHHbIE HEMpPOHHbIe ceTu : y4ebHuk / B. C. PocToBues. - CaHkT-MeTepbypr : NlaHb, 2019. -
216 c. - ISBN 978-5-8114-3768-9. - TeKCT : 9NeKTPOHHbIA // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/122180 (nata obpaueHus: 06.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBaTenei.

2. Ocunos, I'. C. MeToabl UCKyCCTBEHHOrO MHTEnNnNekTa : moHorpadwmsa / . C. Ocunos. - Mocksa : duamatnut, 2011. -
296 c. - ISBN 978-5-9221-1323-6. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/544787 (nata
obpaileHns: 06.03.2020). - Pexum pocTyna: no Noanmcke.

3. XnaHos, A. A. ABTOHOMHbIi UICKYCCTBEHHBIA MHTENNEKT : y4ebHoe nocobue / A. A. XpaHoB. - 5-e n3ga. - Mocksa :
Na6opatopus 3HaHuin, 2020. - 362 c. - ISBN 978-5-00101-655-7. - TekCT : aneKTPOHHbIN // laHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135544 (nata obpaleHms: 06.03.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

4. BoloruH, B. B. Matematuyeckme 0CHOBbI MaLIMHHOMO 00y4eHns 1 NPOrHo3upoBaHus : yuebHoe nocobue / B. B.
BbtoruH. - Mockea : MUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/56397 (nata obpaweHus: 06.03.2020). - Pexum
JocTyna: ong aBTopua. nonb3oBaTtenei.

JononHutenbHas nuteparypa:
1. Anekceesa, T. B. VIH(popMaLMOHHbIE aHANUTUYECKME CUCTEMBI [ONEKTPOHHbIN pecypc] : yuebHuk / T. B. Anekceesa, tO.
B. Amupuau, B. B. lnk v ap.; nog pead. B. B. Ouka. - Mocksa : M®ITY CuHeprus, 2013. - 384 c. - (YHuBepcuTeTckas
cepusi). - ISBN 978-5-4257-0092-6. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/451186 (nata
obpauweHns: 06.03.2020). - Pexxum pnoctyna: no noanucke.

2. CmonwvH, 0. B. BBeieHMe B NCKYCCTBEHHDBIA MHTENNEKT: KOHCMEKT Nekuunii : yyuebHoe nocobue / . B. CMonuH. - 2-e
n3ga., nepepab. - Mockea : PUSMATIIUT, 2007. - 264 c. - ISBN 978-5-9221-0862-1. - TEKCT : 9NeKTPOHHbI // J1aHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2325 (nata obpauweHusi: 06.03.2020). - Pexum
JocTyna: ana asTopuma. nonb3osaTtenen.

3. 'Bo3neBa, B. A. BeeneHve B cneumanbHOCTb nporpammmcTa : ydebHuk / B.A. FBo3nesa. - 2-e uag., ucnp. u gon. - M. :
N0 '®OPYM' : UHDPA-M, 2019. - 208 c. : un. - (MpodpeccunoHansHoe obpasosaHue). - ISBN 978-5-8199-0297-4. - Tekct
: 3NeKTpoHHbIN. - URL: https:/znanium.com/catalog/product/988422 (nata obpauweHusi: 06.03.2020). - Pexwnm goctyna:
no NoAamnumcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./1B.07.01 Oby4eHue ¢ noakpenneHnem

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpogounb NoaroToBkM: MalwvrHHoe 0byYeHre 1 KOMMbIOTePHOE 3peHne

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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