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1. HAUMEHOBAHHUE JUCHHUIIJIMHBI

MeTo1bl MOAETUPOBAHHUS 3BOJFOLMOHHBIX, POJIEBBIX U MHOTOAr€HTHBIX CUCTEM U MPOLIECCOB
2. YPOBEHb BBICHIEI'O OBPA3OBAHUSA

[ToaroroBka Hay4YHO-IIEIArOrMYECKUX KaJPOB B MATUCTPATYPE.
3. HAITIPABJIEHHUE ITIOAT'OTOBKHU, HAITPABJIEHHOCTbH (ITPO®UJIb) IOAI'OTOBKHA

Hanpasnenune 02.04.02 «®ynnamenTanbHas HHPOpPMAaTHKA ¥ HHPOPMALMOHHBIE TeXHOJIOrHM». HanpaBneHHOCTh (poduibp) «CynepKoMIbIOTEpHBIE
TEXHOJIOTUH U (PyHIaMEHTalbHas UHPOPMATUKaY.

4. MECTO JUCIUILINHBI B CTPYKTYPE OCHOBHOM OBPA3OBATEJIBHOM ITPOT' PAMMBbBI

JucuumvHa BXOJUT B BapUaTUBHYIO YacTh MarucTepckoi obpazoBarenbHO nporpaMmbl «CynepKOMIbIOTEpHbIE TEXHOJIOIMM U (yHI1ame-
TajbHasi UHPOpMATHUKay, U3ydaeTcs B 4-0M CEMECTpE.

S AHHOTALMA

Kypc «Metoapl MoJiepOBaHUS 3BOTIOIMOHHBIX, POJICBBIX H MHOTOAr€HTHBIX CUCTEM U MIPOIIECCOBY MOCBSIICH OMMCAHHUIO KIIACCHICCKUX U
COBPEMEHHBIX PACIpeIeTICHHBIX BBIYUCIUTENBHBIX MOJIETICH U aJTOPUTMOB — KJIETOUHBIX aBTOMATOB, HEMPOHHBIX CETEH, TEHETHUECKUX allTOPUTMOB,
METOJIOB POSBOT'0 MHTEJIEKTA U T.JI. boJbIIas 4acTh paccCMaTpUBAEMOTO B Kypce MaTeprana OTHOCUTCS K TAKUM aKTyalIbHBIM B HACTOSIIICE BpeMs Ha-
YYHBIM HalpaBlIeHUAM, Kak ecTecTBeHHbIe Bhruuciaenus (Natural Computing) u 6uonornueckn HHCITUpUpoBaHHbIe Beruuciaenus (Bio-Inspired Compu-
ting), opueHTUPOBAHHBIX, B YACTHOCTH, Ha UCCIICOBAHUE BHIYUCIIUTEIBHBIX BO3MOKHOCTEH PAa3THYHBIX MPUPOIHBIX (B TOM YKCie GU3HUSCKUX U OHO-
norudeckux) cucreM. [lomynsspHOCTh paccMaTpuBaeMBbIX B Kypce MOJIeNel, UX BbICOKAsl BEIUMCIUTEIbHAS CIIOKHOCTH M BHICOKAs CTETIEHb BCTPOECHHO-
ro TapajuIeIu3Ma ONpeAeIIIIOT ITMPOKUH HHTEpeC K AP PEKTUBHON MapalieIbHON peaTr3aliui TaHHBIX MOJIICH Ha COBPEMEHHBIX MACCUBHBIX Tapal-
TIENbHBIX BBIYMCIUTENBHBIX CUCTEMaX. TeopeTuyecKue 3aHsATUs 0 KypCy COMPOBOXKAAIOTCS IBYMsI BUaMU MTPAKTUKyMa — MOCTPOCHUE U BU3yallU3a-
IIUST MOJICJICH U aITOPUTMOB B CHCTEME MHOTOAareHTHOTO MoaenupoBanust NetLogo u pa3paboTka mapayieIbHbIX TPHIOKESHUN T PacCMaTPHBACMBIX
MoOJIeJIel ¢ UCTIOJIb30BaHNEM TEXHOJIOTUH TapajuieTbHOro nporpammupoBanus MPI.

6. IEPEYUEHb IIVTAHUPYEMBIX PE3VJIBTATOB OBYUEHU A



JucnuninHa yqactByeT B GOPMUPOBAHUHU CIIEIYIOMIMX KOMIETEHIINN 00pa30BaTEIbHON MPOrPaMMBbL:

CopepkaHue M KOJ, KOMIIETeHIUH.

UHauKaTop (mMoKa3aTeJib) JOCTHXKEHY
KOMIeTeHIUHU

IlnaHupyemble pe3y/ibTaThbl 06y4YeHMs 0 AUCLUIJIMHE, CONPSHKEH

MIIK-2 CriocoGHOCTh pa3pabaThiBaTh U pean30-
BbIBaTh MacIITa0UpyeMble MapajlielbHbIe METOJIbI
" aJITOPUTMBI, Y4aCTBOBATb B MCKIHUCHUILIIMHAP-
HBIX HCCIEJOBAHUAX C MPUMEHEHUEM CYIEePKOM-
INBIOTCPHBIX CUCTCM.

OIIK-5 CrocoOHOCTh MpEACTaBIATh PE3yJIbTaThl
npodecCHOHATBHOM JeITEILHOCTH B COOTBETCTBUU
C HOpMaMH{ M IpaBWJIaMH, NPUHATHIMU B Ipodec-
CHOHAJIBHOM COOOIIIECTBE.

MIIK-2 Pa3pabaTbiBaeT M peanuso-
BBIBaCT MaclITabupyemble mapai-
JICJIBHBIC MCTOJbI U aJITOPHUTMBI, yda-
CTBOBaTb B  MEKIMCIUILITMHAPHBIX
HCCIICAOBAHUAX C NMPUMCHCHHEM CYy-
HEPKOMITBIOTEPHBIX CUCTEM .

OIIK-5 IIpeacrapnsier pe3yiabTaThl
PO EeCCUOHAIBHON JESTEIHHOCTH B
COOTBETCTBUH C HOPMaMHU U MpaBHJIa-
MU, IPUHSATHIMH B PO eCcCHOHATEHOM

CO0O0IIIECTBE.

MIIK-2 - 31 3nars:

KJIACCHUYECKHE paclpeielIeHHbIC U COBPEMEHHBIC paclpe/ie/iCHHbIC Bl
HOW 00paboTKK HHPOPMALIUU

MIIK-2-¥Y1 YMeTh:

MOJICTTMPOBATH CIIOKHBIE PACTIPE/ICIICHHBIC CUCTEMBI, pa3padaThiBaTh
MHYECKUX MOJIeJICH, OIleHHBaTh 3(P(PEKTUBHOCTD paclpeIeICHHBIX aJ
OIIK_5-B1 Bunaners:

HABBIKAMH TIOCTPOCHUS, MMApaIICIbHON peaau3allii ¥ HCIUICIOBAHMS]
005071

OHGHO‘IHBI@ cpeacrBa i HpOMC)I(YTO‘{HOﬁ ATTCCTAllU IIPUBCACHBI B HpI/IJ'IO)KeHI/II/I.

6. OFBbEM JUCHUIIJIMHBI

O0BeM IUCHMITINHEI COCTABIISIET 3 3aueTHbIE e TUHUIILI, Bcero 108 yacos.
72 4daca cocTaBlsieT KOHTaKTHas paboTa ¢ mpenoAaBareneM — 36 4acoB 3aHATUN JEKIIMOHHOTO THMA, 36 4acoB 3aHATHI CEMHHAPCKOTO THIIA

(ceMuHapbl, HAYYHO-TIPAKTUYECKHE 3aHATHS, 1a00paTOpHbIE paObOTHI U T.I1.).
36 4acoB cocTaBIsET CaMOCTOATEIbHAs paboTa yJarierocs.

7. BXOAHBIE TPEBOBAHUA 1J151 OCBOEHUA U CHUITIJIMHBbI

VYuyamuecss JODKHBI BIAJAETh 3HAHUSAMH 110 MaTeMaTHUECKOMY aHaJU3y, JUHEWHOU anredpe, nuddepeHnaabHbIM ypaBHEHUAM, AUCKPETHOM
MaTeMaTHKe, MPorpaMMHUpOBaHuIoO Ha si3bike C/C++, anropuTMam U CTPYKTypaM JaHHbBIX, OCHOBaM MapajlieIbHOTO MPOrpaMMHUPOBAHUS.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'NU



B npouiecce 00yueHHs HCTIONB3YIOTCS JIEMEHTBI JUCTAHIIMOHHBIX TEXHOJIOTUN 00y4YeHHUs: BCce MaTepuaia Kypca (Ipe3eHTaluuu JeKIuii, Teope-
TUYECKHE 33/1aHus B (hOpME TECTOB C aBTOMATUYECKOH MPOBEPKON OTBETOB, MPAKTHUECKUE 3aJIaHHs 110 MPOrPaMMUPOBAHUIO H T.J.) JOCTYIHBI BCEM
cryneHtam B cetu Mutepuer. IlpakTuueckue 3aianus BbINONHAIOTCA 1) B cpene MHoroareHtHoro moaenupoBanus NetLogo; 2) ¢ ucnonb3oBaHueM
TEXHOJIOTUH TMapajuienbHoro nporpammuposanus MPI. Tlo pe3ynbraTam mpakTHYECKHX 33aHUH CTYIEHTHI O(OPMIISIOT OTYETHI.

9. COAEP)KAHME JUCHUIIJIMHBI

HaumenoBanue u kpar- Bcero B ToMm uncne
KoOe CoAepkaHue pasje- (4achl)
JIOB M TeM JHCHUILIHHBI, KonraktHasi pa6ota (pa6oTa BO B3auMO/IeiiCTBHU € NpernoiaBa- CamocTosiTesibHAs padoTa yuyaiero-
¢opma npome:kyTOUHOM TeJIeM), 4achl Csl, HacChbl
arTrecTaly Mo AUCIHUII- H3 HUX U3 HUX
JHMHE
° . Yyebunie 3ausatusi, | Beero Bremommenne | [Toarorosxa | Beero
1
g S = HalpaBJICHHbIC Ha JOMAaIIHUX pedepaToB
jan) Q o
I =% Q;; % MIPOBEJICHUE TEKY- 3aJaHui " T.IL.
=t = S T = | Ilero KOHTpOJs yc-
S
= 2 ) § S | IeBaGMOCTH: KOJI-
: ;’ - § =t % | JIOKBUYMBI, IIPAK-
= o = = ==l 8 S, | THUeCcKHe KOH-
& & S Q
= z > 5| T I | TpoNbHBIE 3aHATUS
S = S o & S| < g
oM = oM ~ = u I[p
Tema 1. EcTecTBeHHbIE BbI-
6 2 2 - - - 4 2 - 2
YUCJIUTEJIBbHBIC MOAC/IN
Tema 2. MeToanl MoHTe-
" 6 2 2 - - - 4 2 - 2
KapJo
Tema 3. Kiterounble aBTO-
6 2 2 - - - 4 2 - 2
MAaThbl
Tema 4. Cuctemsl JIungen-
" " 6 2 2 - - - 4 2 - 2
Maiiepa




Tema 5. MapkoBcKuUe cuc-
TeMBbI

Tema 6. CeTn IleTpn

Tema 7. Heiiponnble ceTu

Tema 8. I'eHeTHUECKHE aJI-
TOPUTMBI

Tema 9. MypaBbuHbIe aJi-
TOPUTMBI

Tema 10. MoaeJsiu poeBoro
HHTEJLIEKTA

Tema 11. MeTtoa posi yacTuiy

Tema 12. Anropurm 0axkre-
PHUAJIBHOTO MIOMCKA

Tema 13. Anropurmsl poe-
BO#i pOOOTOTEXHUKH

Tema 14. MemOpanHbIe
CUCTEMBI

Tema 15. JIHK-Bbrunciaenust

IIpomeskyTouHas aTrecTa-
IUsl — IPAKTHYECKOe KOH-
TPOJILHOE 3aJaHHue + HHIH-
BUAYAJILHOE co0eceloBaHue

18

12

Hroro

108

72

36
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10. YYEBHO-METOIWYECKHUE MATEPUAJIBI JJ151 CAMOCTOSITEJIbHOM PABOTHI YYAIIIUXCS

CamocrosTenpHas paboTa ydamuxcsi COCTOUT B U3yYCHHUHU JICKIIMOHHOTO MaTepraia, y4eOHO-METOAMYECKON JTUTEePaTyphl, MOJTOTOBKH K IpaK-

THYCCKHUM 3aJIJaHUAM TEKYIIECTO KOHTPOJIA U HpOMe}I(YTO‘IHOﬁ aTTcCTallu.

11. PECYPCHOE OBECIIEYEHUME

OcHoBHas yueOHO-METOIMYECKasl JIUTEepaTypa:

1)

2)

Epmos H. M., I[Tonosa H. H. EcrecTtBennbie Moenu mapamienbabix Berauciennii. — MAKC Ilpecc M.: M3narensckuii otaen hakynbpTera
BMuK MI'Y umenn M.B. Jlomonocosa, 2017. — C. 152.
EpmioB H.M. Beexnenue B pacnpenenenHoe moaenupoBanue B cpeae NetLogo. — M.: JIMK Ilpecc, 2018.

I[OHOHHI/ITGJIBHB.SI y‘Ie6HO'MeTO,I[I/ILICCKa$I JaTeparypa:

1)
2)
3)

4)
5)

6)

PytkoBckas JI. HeiipoHHbie ceTH, reHETUYECKHE QITOPUTMBI U HeueTkue cucteMsl / PyrkoBckas Jlanyra, [Innuabckuii Maveid, PyTkoBckuit
Jlemek; [lep.c mon. M.JI.Pynunckoro. - M.: 'opsiuas nunus - Tenexom, 2006. - 452c.

TapaceBuu }0.}0. MaremaTiueckoe u KOMITBIOTEpHOE MOieupoBanue: Boauslii kype: YueOHoe mocobue s By3oB / Tapacesuu FOpuit
KOpweBuu. - 4-¢ uzn.,uctp. - M.: Equropuan YPCC, 2004. - 152c.

EmenssiHoB B.B. Teopust u npakTuka 3BOIOMUOHHOTO MoaenupoBanus / EmenssHoB Bukrop Bragumuposuy, Kypeitunk Bragumup Bukropo-
Bu4, Kypeitunk Buktop Muxaiinosuu. - M.: @uzmariut, 2003. - 432c.

lanymkwuna A.U. Heiipornsie cetn. OcHoBbl Teopun / 'anymkun Anekcanap MBanosud. - M.: I'opsiaas nmuaus - Tenexom, 2012. - 496¢.
Scuuukuit JI.LH. BBeneHne B MCKYyCCTBEHHBIN HHTEIUIEKT: Y4eOHOe nocobue A1 CTyAeHTOB By30B / ScHunkuil Jleonnn Haxumosuu. - M.:
Axanemus, 2005. - 176c¢.

Jlxone M.T. IIporpamMmmupoBaHre HCKYCCTBEHHOTO MHTEIIeKTa B mpuiioxkeHusx / Jikone M. Tuwm; Ilep.c anrn. A.M.Ocunoga. - M.: Ilpecc,
2006. - 312c.

PecprBI I/IH(I)OpMaI_II/IOHHO'TGHGKOMMYHHK&HHOHHOﬁ CETHU ((I/IHTepHeT»

1)
2)

https://stackoverflow.com
https://habrahabr.ru/

NHupopmanroHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE B TIPOIIECCe OOYUCHHS: B TPOIecce 00YICHUS UCTIONB3YIOTCS OMOTMOTEKH MapaljIeIbHOTO TPO-
rpammupoBanus MPI, OpenMP, CUDA, cpena muoroarentHoro moaenupoBanus NetLogo.
MartepuanbHO-TeXHHUYECKas 0a3a: ISl PEToIaBaHusl TUCITUIUINHBI ayTUTOPHUs, 000pyIOBaHHAS TIPOCKTOPOM.

12. SA3bIK NPEIIOJABAHUS

Pyccknii
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13. PASPABOTYHUK ITPOI'PAMMBI, ITPETIIOJABATEJIN

K.().- M.H., c.H.c. EpmoB Hukomnait Muxaiiinosud (ershov@cs.msu.ru)
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pnioxenne

OIIeHO‘leIe cpeacrea aJis HpOMe)KyTOqHOﬁ arTecTaluy no JucuuminHe «EcrecTBeHHBbIE MoaeIHN mapajJJieJbHbIX BBIYHCJIEHH»

HpOMe)KYTO‘-IHaSI arrecranus COCTOUT U3 ABYX 3TAIIOB — UTOIOBOI'O MIMCBbMCHHOI'O TECTA U MHAWBUAYAJIbHOT'O CO6€C€I[OBaHHH, IMPOBEPAIOIICTO

npuoOpeTeHHbIC 3HAHMUS.
CpencTBa Ui OLIEHUBAHUS ITAHUPYEMBIX PE3YJIbTaTOB 00YUEHUS, KPUTEPUH U TIOKA3aTEIH OLICHUBAHUS [TPUBEICHBI HIXKE.

PE3YJIBTAT OBYYE- KPUTEPHUU u IOKA3ATEJIN OUEHUBAHUSA PE3YJIbTATA OBYUEHUSA OIIEHOYHBIE

HUA M3 COOTBETCTBYIOIIUX KAPT KOMIIETeHUI CPEJICTBA

1 2 3 4 5
Heynosiaerso- | Heynosaerso- Yaosaersopu- Xopomo OTaHaHo
PUTEJIBHO PUTEJIBHO TeJIbHO

VYK-1 Cnocoben popmy- | OTcyrcrBue @parmentapusie | B nenom copmu- | Chopmupoannsie, | ChopMupoBaHHbIE [TucbmMeHHbIH
JMPOBATH HAYYHO 000C- 3HaHUH 3HAHUS pOBaHHBIC, HO He- | HO  COJEpIKaIlue | CHCTEMaTHYECKHE TEeCT
HOBaHHBIE TUIIOTE3bI, CO3- MIOJIHBIE 3HAHUS OTJeNbHbIe Npo0e- | 3HaAHUA
JIaBaTh TEOPETUIECKHE 61 3HAHHS
MOJIENIU SIBJIEHUH U IIPO-
IIECCOB, MPUMEHSATH METO-
JI0JIOTHIO HAyYHOT'O 10~
3HaHUS B podeccuo-
HAJIbHOW JAEATeNbHOCTH
OIIK-3 Cnocoben co3na- | OrcyrcTBHE @®parmenrapusie | B nemom cdopmu- | Chopmuponanusie, | ChopMupoBaHHbIE [TuceMeHHBIN
BaTh U aHAJTU3UPOBATh 3HaHU 3HaHUS pOBaHHBIE, HO He- | HO  COJEpJKallue | CUCTEeMaTHYeCKHe TeCT
MaTeMaTHYECKUE MOICIIH MIOJTHBIE 3HAHUS OTIeNbHBIE TIPoOe- | 3HAHHSA
npodeccuoHaIbHBIX 3a- JIbI 3HAHUS
Jlad, YIUTHIBATh OTPaHU-
YEeHHUs U TPAHULbI IpUMe-
HUMOCTH MOJICIICH, HH-
TEPIPETUPOBATH MOJTY-
YCHHBIC MAaTEeMaTHIECKUE
pe3yIbTaThl
OI1K-4 CnocobeH KoM- OTtcyTcTBUE @parmenrapuele | B nenom cdopmu- | Chopmuponannsie, | ChopMupoBaHHbIE ITuceMeHHBIN
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OMHUPOBATh U A/IANITHPO-
BaTh COBPEMEHHBIC WH-
dbopMaroHHO-
KOMMYHHKAITIOHHBIC TEX-
HOJIOTHH ISl PEIICHUS
3a/1a4 B 00yiactu npodec-
CHOHAJIBHOM e TeIbHO-
CTH C Y4€TOM TpeOOBaHUI
nHpopManmoHHOM 6e30-
aCHOCTHU

3HaHUH

3HaHUA

POBaHHBEIC, HO HEC-
IIOJIHBIC 3HAHUA

HO  COfepIKallye
OTJIeNbHBIE TIPOOe-
JIbI 3HAHHSI

CHUCTEMAaTUYCCKUC
3HaHUA

TCCT

I1K-7 CniocobeH cTpyKTy-
pUpoBaTh OOIIYIO CXEMY
pelIeHus TPUKIIaTHOM
3a[a4i B COOTBETCTBHH C
ee crieuuukoi, a TaKxe
OTIPENIEIUTh COBOKYTI-
HOCTb U OCOOCHHOCTH
PUMCHCHUS MaTEeMaTH-
YECKUX METOJIOB AJIs Ka-
KJIOTO M3 DTAIOB MOTY-
YEHHOU CXEMBI

OtcyrcTBUE
3HaHUHI

®parmMeHTapHbIe
3HAHUS

B uenom chopmu-
pOBaHHBIE, HO HE-
MOJTHBIC 3HAHUS

CdopmupoBaHHbIe,
HO  coJepiKaliue
OTJIeNbHbIE TPOOe-
JIbI 3HAHUS

CdopmupoBaHHbIe
CHUCTEMAaTHUYECKUE
3HAHUA

IInceMeHHBIN
TECT

MIIK-1 Cnoco6HOCTH T10-
HUMAaTbh U IPUMEHSATH B
HUCCIIEN0BATEILCKON U
MPUKIIATHON IeATEeIbHO-
CTH COBPEMEHHBIE CyTIep-
KOMITbIOTEPHBIE TEXHOJIO-
T, MaTEeMaTHUCCKUM all-
napar, BbIYUCIUTENbHbIC
METO/IbI JJIsI IPOBEICHUS
KpPYIMHOMACIITaOHOTO Ma-
TEeMaTHISCKOTO MOJICITH-
poBaHUs U 00pabOTKU

OrtcytcTBUE
3HAHUU

®parMeHTapHbIE
3HaHUSA

B nemom cdopmu-
pOBaHHbBIE, HO HeE-
IIOJIHBIC 3HAHUA

CdopmupoBaHHbIe,
HO  cojeprKalue
OTJeNbHBIE TIpo0e-
JIbI 3HAHUS

CdopmupoBaHHbIe
cUcTeMaTHYecKHe
3HaHUS

IIucebMeHHBIH
TECT
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JaHHBIX Ha COBPEMEHHBIX
BBICOKOITPOU3BOANUTCIIb-
HBIX BBIYUCIIUTCIIBHBIX
CHUCTCMaXxX

MIIK-2 Cnnoco6HOCTh
paspabarbIBaTh U peaiu-
30BBIBaTh MacIITaOupye-
MBI€ TTapaJUICITLHBIC Me-
TOJIBI M JITOPUTMBI, y4a-
CTBOBATH B MEK/IMCIIHII-
JUHAPHBIX UCCIICIOBAHM-
X C IPUMEHEHUEM CY-
HEPKOMITBIOTEPHBIX CHC-
TEM

OtcyTrcTBUE
3HAHUM

®parmeHTapHbIe
3HAHUS

B uenom chopmu-
pOBaHHBIE, HO HeE-
MIOJTHBIC 3HAHUS

CdopmupoBaHHEIE,
HO  COJepIKaIlue
OTHeNbHbIE TIpo0e-
JIbI 3HAHUS

CdopmupoBaHHbIe
CHUCTEMAaTHUYECKUE
3HAHUA

ITuceMeHHEbIi
TECT
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®oHbI OLICHOYHBIX CPEACTB
IIpuMepHBI NHCHEMEHHBIN TECT I TEKYLIEero KOHTPOJIsl YCIeBAeMOCTH.

¥

Bananue Ne3. Meroj posi yacTuiy

1 Kakune u3 caeayionmx «KoJIOHHIT» MOTYT CILYZKHTh MOJE/ISIMI POEBOTO MOBE/ICHIs?
OrMmerbre Bee BepHbIE OTBETHIL.
(a)
(b)
¢) cras poib;
(d)

KOJIOHHA TapaKaHOB;

JIbBUHBII IIpaii;

—

TOJIIA JIIOJIEeH.

2 Kakoe u3 CJIeJIYIONIHUX IIPaBUJI HE ABAACTNCA 1TPABUIIOM PeﬁHOJllea?

(a) Kaxmaﬂ ITHIla cTapaeTcs He ﬂpH6JlM)KaTbCﬂ K JIPYI'UM HITHUIAM Ha paccTosd-
HHe, MeHbllee Hexm‘opoﬁ 3?1,‘IH.HHOI’I BeJINYIHUHbI.

(b) Kaxmas nrunma crapaercst BBIPOBHSATH CBOIO CKOPOCTH COIVIACHO CKOPOCTSIM
CBOUX cOce/Ieil.

(C) Ka)K}laﬂ IITHIA cTapaeTcda MaCKNMaJIbHO OTJaJINTBCA OT CBOMUX coce/ieit.

(d) Kaxzast nrnia crapaercst pacHoJOKNThC B I'€OMETPHYECKOM ITIEHTPE Mace
cBoOeil JIOKaJIbHOI OKPEeCTHOCTH.

3 MosesmpoBaHmio Kakoro pojia cucreM Obuta nocssiena pabora Kenneaun n D6ep-
XapTa, B KOTOPOil OHM BBEJIM MOHATHE METOa POst YacTHIL?

(a
(b

(c
(d

Conpa/bHbIe CHCTEeMbI.
Cran nruir.

SB()JTK)[(HOHHbIe BBI'THCJICHMS.

oD a2 D

FpaBu’rau}io}leIc CHUCTEMbI.

4 Hpﬂﬂ[ll’ﬂ'[ npocmoti Hocmaab2ul O3HaIaeT, YTO JacTUIlA CTapaeTcs

) IOHACTL B TOUKY IVIODAJILHONO MAKCHMYyMa LeJIeBOH (hyHKIN

) He npubIKATHC K JIPYIHM YacTHIAM
(¢) coxpaHUTB TEKYILYIO0 CKOPOCTH

) BEPHYTLCsI B TOUYKY, B KOTOPOIf €10 ObIJIO JJOCTHIHYTO JIyIlee 3HAYCHUE [eJIeBOil
dyHKIHH

5 Ilo kaxum npaBusiam OGHOBIISIOTCS COCTOsIHUS (IIOJIOKEHHE W CKOPOCTh) YacTHIL B
MeTozie post dactuil (nosaras 7 = 1)?

(a) Zid—Ti+ Vs
Vi = x; + ap; — i) + g —

v; v + B9 — @i);
© Ti ¢ T + v,
v v +alp — )+ Blg—=

(d) i — i+ vs;
v v — afp; + ;) — B(g + )5

(b) { ;i + o + a(p; — i),

6 Paccemorpnu sajagy muamvnsanmn Gyskunn F(z) = |21|+|22| ¢ nomompio Meroga
post wacruil. Ilycrs poit cocTonT n3 AByX YaCTHIL, 33 [aHbI HX TEKYIIHe KOOPNHATEI
1,2, CKOPOCTH V1,2 U KOOPJMHATHI JIYUIINX TOYEK UX TPACKTOPUil Py o

= ()on= () # - @) - Q)

Tlonarast a = ﬁ =T= 1, BbI'ITHCJINTE TTOJIOZKeHHe B’I'Opoﬁ HacCTHUIbl Ha CJIe/lyIolieM
mare 3BOJIOIHN CHCTEeMbI (cnallana obHOBJISIETCS CKOPOCTB, 3aTeM KOO[)III/IHH.TM).

7 Kaxknmu cpoiicTBamu moorcem obiajaTh neseBast (DYHKIMS B METO POsi YaCTHIL
(6e3 ero crenmanbHoll aganranui)? OTMeTBTE BCE BEPHBIE OTBETHI.

(a) menpepbiBHAs 06/1ACTH OIPE/IETICHUS
(b) amckperHast 061ACTD OLPEIEICHIsT
(¢) mmuHaMuYecKast (3aBUCHT OT BPEMEHH)

(d) croxacruueckast

8 Kakue nmerorcs METO/Ibl penieHud r1p06nem,1 6ECKOHEYHOTO YCKOpEeHMudA vacTHull B
MeTo/ie post ‘laCTHIL? Ormerbre Bee BE€pPHbI€ OTBETHI.

(a
b

(c
(d

BBe/IcHHe MaKCUMaJIbHO ,’IOI'IyCTHMOﬁ CKOpOCTH (CKO]:)OCTH «CBGT&»)

—

) 1mrpad gacThIaM, IMPEBBIAIONM YCTAHOBIEHHBIH JIMMUT CKOPOCTH
) BBeeHNe KodhdUIEeHTa CONMPOTUBICHNS CPEIbl

BKJ/IIOYI€HNE B CHCTEMY CHJIbL IIPDUTHZKEHUA MEXK/y dacTuiiamMu

9 IlpeoGpasyiite Bekrop (34, —12,7,87,1, 33,8, 14) B nepecranoBky unces or 1 g0
8.

10 Vkaxkwure ommans meroga CSO or meroga post gactuir! OrTversre Bee BepHBbIE
OTBETHI.

(a) pemaercs 3ajava MUHHMH3AINH, & HE MAKCHMU3AINH
(b) ne ucnonbaytorest npunnuis Peiinosica

(C) He MCIIOJIB3YyeTCdA IMPUHITAIT IIpOCTOﬁ HOCTAJIBI'UH

(d) jwrst OGHOBIIEHNST CKOPOCTH IIPUMEHSIETCs TYPHUPHAST CXeMa



[IpuMepHOe NMpaKkTHYECKOE 3aaHKe 10 MAPaJJIeJbHOMY POrPaMMHPOBAHHUIO.

Baganue 2 MPI: Tenernueckune ajiropurmel

,D;Jlﬂ KazK/IOro npaxkTHYeCKOro sajiaiugd 110 pesyjbTaTaM pacieToB Heoh-
XO/IMMO TIOJI'OTOBUTH KI)aTKMV] oryer, B KO'l‘Opl:Iﬁ JIOJIZKHa OBITH BKJIIOYEHA
cileJlyronias I/lHd’)OpMEl‘LLI/IHZ

e OIO, email;
e Ha3BaHUE 3a/IaHNs;
e rpaduKn yKasaHHBIX B 3a/laHIUH 3aBUCHMOCTEIT;

® [I0JIHBIIT KO/JT HapaJIJIeJIbHOf;I IIporpamMmbl.

Sananue 2. ['eHeTn4yecKmne ajJrOpUTMbI

Pernaercst 3a/jaua MEHUMHU3AINE HENIPEPLIBHOIT n-MepHoii byHknn f(x)
€ HOMOIIBIO TEHETHYECKOTO aIropuT™Ma. B KavecTBe 1esieBbIx (hyHKINIT BbI-
crynaor cepudeckas dbynxmusa (fo), dbynxmna Poszenbpoka (f1) u GyHk-
s Pacrpuruna (fs):

folz) = 2::1112,

n—1
fi(z) = Y [100(2F — 2i41)* + (@ — 1)7],
i1=7,]
fo(z) =Y [2? — 10 cos(2mz;) + 10] .
i=1
Hawasbnasg obsacts noucka x; € (—100,100], i = 1, ..., n.
Nnmeercs nocieoBare/ibiast BEPCUst IFeHETHYECKOIO aJI'OPUTMa, B KOTO-
POIl UCIIOJIB3YIOTCS CJIEJIY e TeHETHYECKUE OlePATOPDI:

e Typuupnas cxema otbopa — Bce 0coOM pa3dUBAIOTCs Ha Haphbl, B KarK-
JIOIT Tape ¢ HEKOTOPOi BEPOSITHOCTBIO TPOU3BOJINTCS. TYPHUD, B KOTO-
POM € 3aJIaHHOI BEPOSITHOCTBIO MO0EkKIaeT 0Co0b ¢ MEHBIINM 3Ha-
qenueM 1eieBoit pynxnmn. ITobexxiennplii yjausiercs u3 momyJasinm,
BMECTO HEro IMOMEIaeTcsi KOsl oOe InTe s,

e Tpu BapuanTa orepaTopa CKperuBaHust
HOE U PaBHOMEPHOE.

OJ/IHOTOYEeYHOe, JIByXTO4Ye -
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e MyTranusi — ¢ HEKOTOPOil BEPOATHOCTBIO K KazKJOH KOMIIOHEHTE pe-
ennst (reny) npudasisercs HeGOJIBIIOe CIydaiiHoe JHCIIO.

st pacniapaJiie/IMBaHns 3a/JAHHOTO TEHETHYIECKOro aJlOPUTMa TIPE/i-
JIaraeTest UCIOJIb30BATL 0CMPOBHYI0 MOJICNb, KOTJa BCs HOMYJISAIHs pa3ou-
Baercs Ha cybnomyssiin (0CTpoBa), BHYTPH Kark/0il CyOIOMy s pea-
JII3YeTCsl ONMCAHHBIA renerndeckuit aiaropurm (em. riasy 6 nocobust). C
HEKOTOPOi 9acTOTOH MeyKJIy CYOIONYIANUsIMUA BLINOTHACTCS MUTDAIUS —
JIBE CYOTIOMYJISAINN OOMEHIBAIOTCS YaCThIO CBOMX 0COOEii.

B nacrosginem 3aJjaHuy 1pe/laraeTesi UCIoJIb30BaTh MUKJIMUECKYIO M-
rparuio, Ipu KOTOPOil B3aUMOJEHCTBYIOT COCE/THIE CYOHOIMYIIAN ¢ HOMe-
pamu i 1 i+ 1 (Ipu 9TOM 11epBast CyOIOIyIsAIns B3AUMOIEiCTBYET ¢ M0C/Ie/1-
Heit).

JlBa mapamerpa ynpas/sioT paboTOil MHUIDAIUH: PA3MED MUPAUUL
CKOJIBKO 0cO0eii TIepechlIaeTcs U3 OJIHON CyOHOIYIsIU B JIDYTYIO, B 4acmo-
Ma MUPaUUL — KOJHMYECTBO UTEPAIU MeHeTHIECKOIO aJrOpUTMa, I0CIe
BBINOJIHEHHSI KOTOPBIX K CYOIOIYJIAINI IPUMEHSETCs OIePATOP MUTDAIHN.

Bameii 3asaqeii sisiisiercs MPI-peasnzarust onucanHoii 0cTpOBHOI Mo-
siem. [Tapasiesibias nporpaMma JI0JIZKHA KOPPEKTHO Peasin30BbIBATEL I'e-
HETHYIECKUiT aJrOPHTM M Ha BBIXO/JE BBIJIABATD 3aBHCHMOCTL CPEJIHEi Io-
IPENTHOCTH (T.€. PA3HOCTH MEZKJLy JIOCTUTHYTBIM MHHIUMAJIBHBIM 3HAYEHHEM
1es1eBoii (PyHKIMK 1 3HAYCHHEM ee TJI00aIbHOr0 MUHUMYMA) 110 TIOIYJIS N
OT HOMEpa UTeparui.

[To pesysnbraTam BBINOJIHEHUS 3aaHUsT HEOOXOJANMO HOJIOTOBHTH T'Da-
dbukn cxopmmocTn asropurT™Ma (CpejiHsAs OMMMOKa 110 TOMYJISIIAN W JIydiias
ommbKa B HOMYJIAIAN OT HOMEPA HUTEPAIUi) Ui GCeT TPeX 3aJaHHbIX Ie-
JIeBbIX (DYHKIIHUI.



HpnMeprle BOIIPOCKHI JII UTOI0OBOI0 IKCbMEHHOI'0 TECTa U HHIUBHUAYAJBHOI'0 coﬁeceuosaﬂnﬂ Ha I[pOMC)KyTO'—IHOﬁ aTrrecranmu.

© o N o gk~ w DN e

N T T S e = N T e S T S S S T
M PO © o N o gk wDdh P o

OpnHOMEpHbIE KIETOYHbIE ABTOMATBI

JIByMepHBIE JBOUYHBIC KJIETOUYHBIE aBTOMAThI

Kiterounsnit asTomar Konses

ANropuTMHUYECKasi yHUBEPCAIIBHOCTD KIIETOYHBIX aBTOMAaTOB
OpnnoMepHble MapKOBCKHE aBTOMAThI

AnroputMuYeckas yHUBEpCaJIbHOCTh MapKOBCKUX aBTOMATOB
JIBymepHbIe MapKOBCKHE aBTOMAThI

ANTOpUTMBI NTapaJIIENIbHBIX TOJACTAaHOBOK

MemOpaHHBIE CUCTEMBI

AnropurMudeckas yHUBEpPCAIbHOCTh MEMOPAHHBIX CUCTEM
Pemrenue 3a1aun 0 raMUIBTOHOBOM ITYTH C TIOMOIIBI0 MEMOpPAaHHBIX CUCTEM
JHK Bberuncienus

OmneiT AfyieMana

Pemenue 3agaun SAT3 ¢ nomonisto JIHK-Beancienuit

Ceru Iletpu

Bpemennsie cetu Iletpu

WNuruduropusie cetu Ilerpu

IIBetHbIe cetu Iletpu

HckyccTBeHHBIE HEUPOHHBIE CETH

[Tepcentpon PozenGmarra

MHorocnoiiHble HelipoHHbIE ceTH, anroput™ ooyuenus Error Back Propagation

PexyppeHTHBIE HEUPOHHBIE CETH
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23. T'eHeTHYECKHE aJITOPUTMBI
24. Pemenwue 3a1a4 KOMOMHATOPHOUW ONTHMH3AIMH C TOMOIIHIO TEHETUYECKUX AITOPUTMOB
25. MypaBbHHBIC aJITOPUTMBI

26. PoeBble aJITOPUTMBI

MeToanyeckue MaTepHAIbI VIS MIPOBEIEHHsI MPOLEAYP OIleHUBAHHUS Pe3yJIbTATOB 00y4eHHSsI

JJiss KOHTPOJIS 3HAHUW CTYACHTOB IO JIAaHHOW JMUCIUILIMHE HEOOXOAMMO MPOBOAUTH TEKYIIMUA W MPOMEKYTOYHBIH KOHTPOJIb. TEeKyImiA KOH-
TPOJIb BBITMIOJIHSAETCS B BUJIC 3AIUT MPAKTHYECKUX ¥ MHIUBHUIYyaIbHBIX PA0OT, MPOBEPKHU JIOMAITHKUX 3adaHui. [I[pOMEXyTOUHBIH KOHTPOIIb IIPOBOIUTCSI
B BHJIE DK3aMEHa, Ha KOTOPOM OOCYXKHAIOTCS TEOPETHUYECKHE BOMPOCH Kypca. OlleHHBaHWE 3HAHWM, YMEHUH W HABBIKOB NPOU3BOIMTCS HA OCHOBE
0aJUTPHO-PEUTUHTOBON CUCTeMBI. [Ipu peHTHHTOBOW cHCTeMe BCe 3HAHMS, YMCHHS U HABBIKH, MPUOOpPETaeMbIe CTYJICHTAMH B PE3yJIbTaTe M3ydCHUS
JMCUUIUIMHBL, OLICHUBAIOTCS B Oauiax. [Ipeamnonaraercs 6 GopM KOHTPOJIS, IO KOTOPHIM CTYACHTBI OJIYYar0T OaJuIbl:

1. TlocemaemocTts neknuii (Makc. 10 6amioB).

2. Tlocemraemocth cemuHapoB (Makc. 10 6amioB).

3. BrImonHeHWE JOMANTHUX 33JaHUH K KaX10H Jieknuu (Makc. 20 6auion).

4. BbINoIHEHHE MPAKTHYECKHUX 3aJaHH [0 MapaieIbHOMY IPOrpaMMUpOBaHuIo (Makc. 20 6aoB).

5. BrInonHeHue npakTHUECKUX 3aJaHuil o MoenupoBaHuio B cpeae NetLogo (make. 20 GaioB).

6. Dx3amen (Makc. 20 6amI0OB).
NrtoroBast olieHKa 3a Kypc pacCUMTHIBAETCS UCXO/I U3 HaOpaHHBIX cTyaeHToM OamioB (ot 0 go 100 6amnoB). Kputepun orneHok:

e «5»2>90 6amnos;

o «4» >70 6amnos;

o «3»>50 6amnos;

e «2» <50 6amnos.
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