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AHHOTAIIMM JUCHUATUIMH (MOAYJEI) ON BO



JAucuunaursl (Moayau) uzyuyarwres B pamkax ocBoeHusi OIl BO «MckyccTBeHHbIH HHTE/UIEKT U
Po0OTOTEeXHUYECKHE CHCTEMBbI»
1o HanpasJeHHI0 27.04.04 YnpaBieHue B TEXHHYECKHX CHCTEMAX

DenepanbHOE rOCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
BbICHIero oopazoBanus «Poccuiicknii yHMBepCUTET APYKObI HAPOI0B»

AHHOTAIIMM JUCHUATUIMH (MOAYJEI) ON BO

M3yyenue 1MCHUIIMH BeeTCHd B PAMKAaX OCBOCHUSI OCHOBHOM NpogeccHOHANbHOMI
o0pa3oBare/ibHOI MporpaMmmsbl Beicuiero oopasosanus (OII BO)
WcKyccTBEHHBIN UHTEIIIEKT U POOOTOTEXHUYECKHUE CUCTEMBI

(manmeHoBanue (npoduis/cnenmanuzanus) OI1 BO)

peasiu3yeMoii Mo HANPABJIEHUIO MOATOTOBKH/CNEeNHMATbHOCTH:
27.04.04 YopaBieHue B TEXHUYECKUX CUCTEMAaX

(KOﬂ 1 HAUMCHOBAHUEC HAITPABJICHUSA HOHI‘OTOBKI/I/CHCIII/IaJ'II)HOCTI/I)

2024 r.
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HanmeHnoBaHue JUCHUIIIMHDBI

MHOCTpaHHBIH SI3BIK B MPO(ECCHOHATBHOM IEITETLHOCTH

O0bém qucnunannbl, 3E/ak 4.
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COJAEPKAHUE JUCIIMITJIMHBI

Pa3geinl

Tembl

Pazmer 1.

DCHOBBI HATMCAHHUS
KaJIeMHYECKOT0/ HAy4IHOTO
eKCTa.

Tema 1. O3HaKOMIIEHHE C aKaIEMUYECKUM/HAYYHBIM TEKCTOM.
Tunbl, mepBUYHBIE U BTOPUYHBIE KAHPbHI AKaJAEMHUYECKHX
rekcToB. [locTpoenune HaydHOro texcra. HaydHslii cTHIIb
CUH.

Tema 1.1. Axanmemuueckuii /Hayuynwii TekcT (AT):
CUHTAKCUYECKUM  aHamu3. OJIEMEHTBhl  COAEpKATEIbHOU
ctpyktypel  AT. CuHrakcudeckue  CTpykTypsl  AT.
Oo6menayyHas u cernuanbHas iekcuka AT. CHHTaKcH4ecKue
KOHCTPYKIIUM,  ClenuuKka  aKageMHUIeCKOTO/HAydHOTO|
TEKCTA.

Tema 1.2. LlenmeBass ayautopusi AT, 1efb BbICKa3bIBaHUA.
Cnoxnast aprymentanuss AT. HMHos3pIluHBIE CllOBA W
TEepMUHBI. CHUHTaKCUYECKHI aHau3
aKaJIeMUYEeCKOTo/HayqHOro Tekcra. CocTaBieHHe Tiioccapus
K cTaThe.

Pazaen 2.

ToaroroBka
IKaIEMUYECKOM/HayqHOM
[PE3CHTAINY Ha aHTJTHHCKOM
[3BIKE.

Tema 2. OcOOEHHOCTH MOATOTOBKH CIAWAOB JUIS HAYYHOH
npeseHTanun. OOnme pekoMeHaanuu. TeKCTOBbIC U CIIai bl
manHbIX. TpeboBanus kK moaroroske Al

Tema 2.1. AkageMHUYEeCKOE/HAyYHOE BBICTYIUICHHE HA)
QHTIINCKOM si3bIKe. Jluckyccun. CTpyKTypa akaieMU4ecKou
HAay4YHOU MPE3EHTAIINH.

Paz el 3.
\KkaieMruecKas/HayqHas
[pE3CHTALMs Ha aHTJIMICKOM
[3BIKE.

[eva 3. CrunucTuyeckue MNPUEMbl  aKaJEMHUYECKO]
ipesentauuu (All) — moBTOpPHI, MapaienbHble KOHCTPYKIUY]
JIO’KHBIE TPAMMATHUYECKUE U CUHTAKCUUECKUE KOHCTPYKIIUH.
Tema 3.1 Hopmbl pedeBoro stukera. Beaenue ceccuy
BOIIPOCOB-OTBETOB B Mpoiiecce win nocie All
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HaumenoBanmue JAUCHHUIIIMHBI

HcTopusi 1 MeTOI010TUS HAYKH

O0bém qucuumiInebl, 3E/ak.4.
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COJAEPKAHME JTUCIUITJIMHBI

Paznen 1

BBeneHue B TEOpPUI0 HAyUHBIX|
MCCIICIOBaHUN M0 HMH(OpMaTHKe
U BBIYMCIMTEIBHON  TEXHUKE.
[TocTaHOBKA Hay4YHOIl MPOOIIEMBI,
HeJd W 3aJa4  MCCIEJOBAHUS.
MeTo1bl HayYHBIX UCCIIEA0BAHUMN.

Tema 1.1 Teopus u renesuc ee pa3BuTus. IloHATHIHBIN
armapaTr: TEOpHs, HaydHble HCCIeN0BaHMUs. MpIcauTenu
JlpeBHero  Mmpa W BBIpa0OTKa  WMH  OCHOBHBIX
MHPOBO33PEHUECKMX KOHUEHNUIMA M MOAXOJOB K aHAIN3Y
OKpPY KaroIlero Mupa.

Tema 1.2 TeopeTndeckue UCTOYHUKH KaK OCHOBA Pa3BUTHSA
MbIcau. ['ene3uc teopun. Teopus u Hayka.

Tema 1.3 Tunbel HayuHbIX HcclienoBaHui. Teopernueckue
MOCTyJaThl W MX TpeAcTaBUTeNd. Bpibop OCHOBHOTO
HaIlpaBJeHUs pa3Butus Teopuu. IIpuopurer ananmmsa cpeau n
HEepEIICeHHOW TPOOJIEMBI.

Tema 1.4 Bo3MOXHOCTH TE€OPETUYECKOTO MPOTHO3UPOBAHUSA
NpoIecCcOB U siBieHU. DopMUpoBaHKE JOKA3aTeIbHOM 0a3bl
TUIS1 TEOPETUYECKOTO TPOTHO3UPOBAHUS.

Tema 1.5 CpaBHUTENBHBIN aHAIU3 TEOPETUUECKUX MOIXO0JIOB K
HayKe 3amaJHOM 1 BOCTOYHOU KYJBTYP.

Tema 1.6 Cxoxue, pazauyHbIE 4YEpThl U YHHMKAJIbHOCTh B
BbIOOpE TEMBbl HCCIEAOBAHUSA, METOJaX €€ PacCMOTPEHHUS U
KOHEYHOM LIEJIH.

Pa3nen 2

OCHOBHBIE BUBI HAYYHBIX
pe3yJIbTAaTOB B UCCICAOBAHUSIX.
Anpobarust pe3ysbTaToB
nccienoBanuii. [IpaBuina
odopmIeHHs: HaydHO-
MCCJICI0BATEIbCKUX padoT.

Tema 2.1 OCHOBHBIE 3Tallbl HAYYHOTO UCCIICIOBAHUS B
(u3uKo-MaTeMaTHUeCKUX Haykax. Habmonenue u ero
ocobenHocTu. Habmonenre kak 0CHOBa BEIOOpA TEMBI
MCCIICI0BAHMUS.

Tema 2.2 Bunbl Habmonenus. OmnpeneneHue akTyalIbHOCTH
BbIOOpa TEeMBI B (DHM3MKO-MaTeMaTHYecKHX Haykax. [lomck|
MHHOBAllMOHHOW HUIIK. J[OKa3aTeabCTBO  MPAKTUYECKOU
3HAUYMMOCTH BBIOpaHHOW Tembl. OmpeeneHne 1enu U 3aaad
ncciaenoBanus. [louck mMoHorpaduid, mMarepuasoB HayIHBIX
KOH(EepeHIIHIA, KPYIVIBIX CTOJIOB, crarei B
CIIENAJIN3UPOBAHHBIX Hay4HbIX W3IaHUSIX JUIS
(dopmupoBaHus o0IIel KapTUHBI B cdepe MPEeArnoiaraéMoro
Hay4YHOI'0 UCCIICOBAHUSI.

Tema 2.3 PaGota ¢ MHTEpHET pecypcaMy M CTaTUCTHUECKUMHY|
uctounukamu.  [lpuembl  cOopa  TeopeTHYEeCKUX U
PMIUPUYECKUX TaHHBIX. DopmupoBaHue 0a3bl U MPOBEPKA €€
noctoBepHOCTH. OdopmiieHne IUTar.

Tema 2.4 Ponb rUmoTe35l B HAYYHOM HCCIIEI0BAHUU B (DU3HKO-
MaT€MaTUYeCKUX  HayKax. ['umoreza  kak  ¢opma
[POTHO3UPOBAHUS B HAYYHOM HUCCIIEJOBAHUH B chepe HrU3nKo-
MaTEMaTHYECKUX HaYK.

Tema 2.5 JlokazaTenbHas M SKCIIEpUMEHTanbHas 0aza JUIst
noAaTBepkaeHUs runote3bl. PEST ananmu3 kak meton
MCCIICIOBAHMST HAyYHOM Cpenbl JJis  Pa3BUTHS  HOBBIX
TEXHOJIOTH.

Tema 2.6 Tunel Mozeneil. MHHOBAIIMOHHBIE ITOAXOABI K

(dbopMHpOBaHHIO MOJIeNIeH B (PHM3MKO-MaTeMaTHYECKHX HayKax.
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DopmupoBanue rpagukoB, cxem, Tabmui. ComocTaBUMOCTH
TAHHBIX.

Paznen 3

PeniensupoBanue,
OTIIIOHUPOBAHUE U IPYTUE POPMBI
OLICHKU Hay4YHO-
MCCIICIOBATEILCKUX PadoT.
Brenpenue u 3¢ pexTHBHOCTD
HAYYHBIX UCCIICJIOBAHUMA.
J{uccepranioHHoe
HCCIICIOBAHKE, €r0 CTPYKTypa U
3aluTa.

Tema 3.1 CtpykTypa aucceprauuu.

Tema 3.2 Cratbu. Jlokinaabl Ha peruOHaIbHbBIX, HAIIMOHAIBHBIX]
U MEXKTyHAPOIHBIX KOH(EPECHIIUSIX.

Tema 3.3 AnmpoOupoBaHue pe3yIbTaTOB HAYYHOTO
MCCIICIOBAHMUS.

Tema 3.4 YuacThe B WHHOBAIlMOHHBIX TPOEKTax B cdepe
(U3UKO-MaTEMAaTHIECKUX HAYK.

Tema 3.5 TpebGoBanus k HamucaHuto aBtopedepara. Cpoku
[PACCHUIKH.

Tema 3.6 TpeOGoBaHUsT K OT3bIBAM BHYTPEHHUM W BHEITHUM.
[Iouck peLeH3eHTOB.

Tema 3.7 TpeboBanus k npeszenranusiM PowerPoint. Cxembl n
Tabiuia B mpe3eHTanusX. TpeOoBaHMS K BBICTYIUICHHIO HA
3amuTe quccepranuu. Beictymienus B PowerPoint.

HaumenoBanmue JAUCHHUIIIMHBI

NudpopMannoHHbIe TEXHOJOTHHA B MATEMATHYECKOM
MO/1eJTUPOBAHUM

O0bém qucuumiInebl, 3E/ak.4.

3/108

COJAEPKAHME JTUCIUITJIMHBI

Pa3gennl

Tembl

Paznen 1
Nutepnonanus u
AIIPOKCHUMALINS.

Tema 1.1 OcHOBHBIE OHATHS TEOPUU MTPUOIMIKEHHBIX
BBIUMCIICHUMN

Tema 1.2 MeToabl IpUOIMKEHHOTO PEIICHHS
BBIYMCIIUTENbHBIX 3324

Tema 1.3 Meton [Maycca. OOparieHre MaTpUIlbl IO METOTY
l"aycca. Meron IporoHkKu

Pa3nen 2
Pewienne ypaBHeHun

Tema 2.1 tepaninoHHbIE METO/IbI PEIIEHUST HETMHEWHBIX
ypaBHeHui. Meton HeroroHa

Tema 2.2 MeToq npocToi UTEpaLuy U CKUMAIOIINX
oTOOpakeHUI. THTepIoNsIus 1 anmpoKCUMAaIIUs
MOJIMHOMaMHU

Tema 2.3 [TocTaHOBKM MPOCTEUIINX 33724
MHTEpPNOJMpOBaHUsA. HTEpHOIALUOHHBII MHOTOWIECH
Jlarpanxa

Tema 2.4 HTepnoasiMoHHbIN noJMHOM HbroTOHA 1151
HEpaBHBIX MPOMEXYTKOB

Tema 2.5 KoHeuHbIe pa3HOCTH U UHTEPIOSALMOHHBIC
noJiMHOMBbI HpI0TOHA J17151 paBHOOTCTOSIIIMX Y3JI0B

Paznen 3
Pelienue cuctem ypaBHEHHI

Tema 3.1 DnemMeHTbl YUCIEHHOTO NHTErPUPOBAHUS

Tema 3.2 KBaaparypusie popmynsl HeTona-Koteca n nx
YaCTHBIE CITydau

Tema 3.3 KBaaparypnas ¢hopmysa Tparemuu.
['ecomeTpruecKnil CMBICI TPANECLIUU

Tema 3.4 KBaaparypras ¢opmysna CumMiicoHa
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Pasnen 4
Pemenue nuddepeHnmanbHpIx
YpaBHEHUN

Tema 4.1 DneMeHTBl YMCIEHHOTO PELICHUS
nudGepeHIMATBHBIX YPAaBHCHHM.

Tema 4.2 Pa3noctHas anmnpoxcuManus aupdepeHmaibHbIX
orepatopoB. MeTos nepBoro nopska TOYHOCTH

Tema 4.3 MeTobI penieHrs: 0OBIKHOBEHHBIX
nuQpepeHInaIbHbIX ypaBHEHUH. MeTo1bl BTOPOro MOpsiiKa
TOYHOCTH

Tema 4.4 MeToibl penieHust OOBIKHOBEHHBIX

Qg depeHIMaIbHbIX ypaBHEHUNH. MeToIbl 4eTBEPTOTO
OpsiIKa TOUHOCTH

Paznen 5
NHdopmanimoHHbIe MOJIETH B
dusuke

Tewma 5.1 Kpaesble 3anaun. BapruaninoHHO-pa3HOCTHBIE CXEMBbI
U1 KpaeBbIX 3aJa4

Tema 5.2 Cerounas anmpokcuManus. Meron Ditnepa 1ist
CHUCTEMbl YPAaBHEHUI

Tewma 5.3 ITorpemHoCTh U yCTOMYMBOCTH METO1A Diiepa.
DJIEMEHTHI YHCIIEHHOTO nudpepeHpoBaHus

Tema 5.4 @opmyna yrciaeHHOTo T depeHIIMPOBaHUS 1S
HEPaBHOOTCTOSILUX y3J10B

Tema 5.5 I1osHast MOrpeHOCTD IPU YUCIEHHOM
nudepeHnrpoBann. MeTo HaMMEHBIITNX KBaIpaToOB
Tema 5.6 DneMeHTsl TEOpUU UCCIIEA0BAHUS ONlEpalluil

Pazmen 6
KoHIenIus KOMITBIOTEPHOTO
MOJICTTHPOBAHUS

Tema 6.1 MaTematnyeckoe nporpaMMUpPOBaHUE. DIIEMEHTHI
ITUHEWHOTO TPOTrpaMMHUPOBaHUS

Tema 6.2 Kanonnueckas 3amada JUHEHHOTO
[pOrpaMMHUpPOBaHUS

Tema 6.3 'eOMETPUYECKHIT CMBICT CUCTEMBI JTUHEMHBIX
HEpaBeHCTB. ' eoMeTpruyeckuii CMBICI IBYMEPHOU 3a1a4u
JTMHEWHOTO TPOrpaMMHUPOBAHUS

Tema 6.4 Unes Cumiuiekc-merona. CUMILIEKC-TaOJIUIIEL.
['eoMeTpuUEeCKrE XapaKTEPUCTUKHU B 3a7a4ax U METO/Iax
JIMHEWHOT O IIPOrpaMMUPOBaHMs. B3auMHO-1BOVCTBEHHBIE
3a/1a4y JIMHEHHOTO MPOrpaMMHUPOBAHUS

Tema 6.5 DneMeHTbl HEMMHEWHOTO IPOTPaMMHUPOBaHUS.
MeTo1 HeonpeIeIEHHbIX MHOXKUTEIEH Jlarpanxka

HaumenoBanmue JAUCHHUIIIMHBI

YucjieHHbIE METOAbI peuICcHUuA 3aa4 MATEMATHIECCKOI'0
MOAC/INPOBAHUSA

O0bém qucuumiInebl, 3E/ak.4.

5/180

COJAEPKAHUME JTUCIUITJIMHBI

Paznen 1
MeTo1pl MUHUMU3AIUN (YHKITHI
OJIHOU IIEPEMEHHOMN

Tema 1.1 ITocTtanoBka 3amaun. Kitaccnueckuii MeTonn
Tema 1.2 Merton Oncekuu

Tema 1.3 MeToJ1 3010TOTO CCUCHUS

Tema 1.4 MeToa TOMaHBIX

Tema 1.5 MeTon nokpeiTuii

Tema 1.6 Beimykibsie QyHKIIMN OTHON TIEPEMEHHOM

Tema 1.7 Merton kacaTeabHBIX




JAucuunaursl (Moayau) uzyuyarwres B pamkax ocBoeHusi OIl BO «MckyccTBeHHbIH HHTE/UIEKT U

pOﬁOTOTeXHH'—[eCKl/le CUCTEMBD»

no HanpasJeHHI0 27.04.04 YnpaBieHne B TEXHHYECKHX CHCTEMAX

Paznemn 2
Kiaccuueckas teopust

HKCTpEeMyMa (PYHKIIUNA MHOTHUX

IMEPECMEHHBIX

Tema 2.1 [TocTtanoBka 3agauu

Tema 2.2 Teopema Beitepmtpacca

Tema 2.3 Knaccuueckuil MeToJ| pelieHust 3aa4 Ha
0E€3yCIIOBHBINA SKCTPEMYM

Tema 2.4 3anaun Ha yCIOBHBIA AKCTPEMYM

Tema 2.5 Heobxoaumebie yCI0BHS TIEPBOTO U BTOPOTO
MopsiiKa

Tema 2.6 JlocTaTouHbIE YCIOBUS SKCTPEMYMA

Paznen 3

MeToabpl MUHUMU3AIMH (QyHKIUN

MHOI'UX IMIEPEMEHHBIX

Tewma 3.1 ['pagueHTHBII MeTOA

Tema 3.2 MeTtoa npoeKunu rpaiueHTa

Tema 3.3 MeToz yCI0BHOTO IpaJleHTa

Tema 3.4 MeToa BO3MOXKHBIX HalpaBICHUM

Tewma 3.5 IIpokcuManbHbIN METO

Tema 3.6 Merop iMHeapu3alnuu

Tewma 3.7 KBagpaTuuHoe IporpaMMHUpOBaHHE

Tema 3.8 MeToa conpsiKeHHBIX HAITPaBJICHUI

Tema 3.9 Meton Herotona

Tema 3.10 HenpepbiBHBIE METO/IBI C IEPEMEHHON METPUKOM
Tema 3.11 Metoa mOKOOPAMHATHOTO CITyCKa

Tema 3.12 MeToa MOKPBITHS B MHOTOMEPHBIX 3a/1auax
Tema 3.13 Merton moauduuupoBanHbix GyHKIWMA Jlarpanxa
Tema 3.14 Meton mrpadHbIX GyHKIIHNA

Tewma 3.15 JlokazateabCTBO HEOOXOIUMBIX YCIOBHUI IKCTpe-
MyMa [EePBOT0 U BTOPOTO MOPSAIKOB C MOMOIIBIO IITPadHBIX
byHKIUI

Tema 3.16 Meton 6apbepHBbIX QPYHKITUN

Tema 3.17 Meton Harpy>KeHHBIX (PYHKITUIT

Tema 3.18 MeToa ciiydyaliHOrO MOMCKA

Tema 4.1 Cxema bennmana
Tema 4.2 [IpoGaema cuHTE3a 7151 AUCKPETHBIX CUCTEM

Paznen 4
A Tema 4.3 Cxema Mouceea
JlmHaMuyeckoe
Tema 4.4 [IpoGiema cuHTe3a 7151 CUCTEM C HEITPEPHIBHBIM
porpaMMHUpOBaHUE
BpEMEHEM
Tema 4.5 JlocTaTouHbI€ YCIOBUS ONTHUMAJILHOCTH
Tewma 5.1 ITocTaHoBKa 3a1a4l ONTUMAJIBHOTO YIIPaBJIECHUS
Tema 5.2 @opmyMpoOBKa MPUHIMIIA MAKCUMYMa
Paznen 5 Tema 5.3 Jloka3aTesnbCTBO NPUHLUIIA MAKCUMyMa
[ [pyHIIMTT MaKCUMYyMa Tema 5.4 [TpuHumMn MakcuMyMa 115 3a7a4 ONTHUMAJIbHOTO
[lonTpsiruHa yrIpaBieHus ¢ pa30BBIMU OTPAHHYCHUSIMU
Tema 5.5 CBsi3b MEXKy TPUHLIMIIOM MAaKCUMyMa U KJIacCH-
YECKUM BapHALIMOHHBIM UCYUCICHUEM
Tema 6.1 CBenenue 3a1aun ONTUMHU3ALMHI K KPAeBOM 3a7a4ye
MPUHIUIT MAKCUMYyMa
Pa3nen 6 PUHI Y

[IpuMeHeHue npuHIUIa
MakCHMyMa K 3a7a4aM
ONTUMU3ALNN

Tema 6.2 MeTon cTpenbObl TSl YUCICHHOTO PEIICHUS
KpaeBOM 3a/1a4d IPUHIUIIA MAKCUMYyMa

Tema 6.3 Monudukanuu metona Hetotona: Mogudukaims
Hcaea-Conunna, HopMupoBka OeopeHKo

Tema 6.4 Meton Pynre-Kyrra pemenns 3amad Komm
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5/180

COJAEPKAHME JUCIITJIMHBI

Pa3nen 1

(OCHOBHBIC 3JICMECHTHI CHHTAaKCHCa

si3p1ka Python

Tema 1.1 ba3zoBsriif cuaTakcuc s3pika Python 3. Monens
[MaMSATHU U OCHOBHBI TUIIBI JAHHBIX
Tema 1.2 [{ukibl u cnucku. OyHKINH.

Pa3nen 2

DJIEMEHTBI TEOPUH AJITOPUTMOB

Tema 2.1 [Tonsitue anroputma. Mammuna TeropuHra.
Brrauciaumocts. Teopus cnoxxHOCTH. Bo3BeieHNE B CTEIICHD:
AHAJTN3 aaTropuTMa (YMHOE BO3BEICHHE B CTCTICHB ).

Tema 2.2 3amaua o prok3ake. JXKagusiii anroput™m. Meton
CPAZUEHTHOrO CITyCKa KaK MpUMeEp ’KaTHOTO aIrOpUTMa.
Crpaterus «Pa3nensii u BnacTByi». PeKypcUBHBIN alropuTM.

Paznen 3

[Tapagurmsl IpOrpaMMUpPOBaHUS.

OO0BEKTHOOPHEHTHPOBAHHOE

Tema 3.1 OcHOBHBIE IPUHLIMIIBI IPOTPAMMHUPOBAHUS.
[IponierypHOE IpOrpaMMUpPOBaHHE.

Tema 3.2 OObEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHHE
(OOII). ®yHKIIMOHAIBHOE TPOrPAMMHUPOBAHHE.

[IPOrpaMMUPOBAHUE Tema 3.3 Ocob6ennoctu OOII. Knaccsl 1 00BEKTHI.
HacnenoBanue. Peammzanus OOII B si3p1ke Python
Tema 4.1 CoptupoBka BeiOopoM. COpTHpPOBKA BCTaBKAMHU.
Paznen 4 CoptupoBka “MetonoMm [Ty3eippka”. COPTUPOBKA CIAUSTHUEM.

AJTOPUTMBI COPTUPOBKHU U
MOUCKa

beicTpas copTupoBKa
Tema 4.2 Haxoxnenne meanadbl. [locienoBaTeIbLHbBIIA TOUCK.
MeToap! cyxenus oonactu. CoptupoBka B Python.

Paznen 5
ANTOpUTMBI Ha Tpadax

Tema 5.1 I'padst u ux ananus. [IpencraBnenue rpagos.
O6xox rpada B riryOuMHY U IIUPUHY

Tema 5.2 BoccTaHoBieHue KpaTyaiiiero myTy. 3ajada o
[epEeMEICHUH [IIaXMaTHOTO KOHS

Tema 5.3 AnroputMm Jlelikctpel. Ouepens u crek. Odepenp u
ctek B Python

Tema 6.1 [Tpunuun ontumansHocTu bennmana. [lonstue
BOCXO/ISIILIETO U HUCXO/SILErO PEeICHUS.

Pasnen 6 Tema 6.2 3anava o KonMuecTBe MappyToB. CxozcTBa U
/lunamMuueckoe OTJINYME JTUHAMUYECKOIO TPOrPaMMHUPOBAHUS U KOHLIETILIHS
[IPOrPaMMUPOBAHUE «pa3Aeisdii U BIACTBYW»
Tema 6.3 3amaga o 6aHkomare. /[nHaMuU4IecKoe
POrpaMMHUPOBAHUE U UTPBI
Tema 7.1 Ilpeanoceuiku. Knaccudukanys BEIMUCTUTEIbHBIX
cuctem. CPU u GPU npoueccopsl.
Paznen 7 Tema 7.2 XapaKTepUCTUKHU NapauIeIbHBIX AITOPUTMOB.

[TapasuienbHbIE AITOPUTMBI

Tumnbl Hemocae10BaTeNbHOTO MporpaMMupoBanus B Python.
Tema 7.3 Ipouecce! u [Totoku B Python. AcuaxpoHHbie
[IPOIPaMMBI.

Pa3nen 8
OnTumuzanus nporpaMm

Tema 8.1 MeToasl ONTUMU3AIMU U YCKOPEHUS TTPOrpaMM Ha
Python. IIpodunuposanue nporpamm Ha si3bike Python.

Tema 8.2 Monyns line profiler. Komnumnsinust Python: Ahead-
of-time u Just-in-time KOMIUIISITIHS.

Moaynas Numba.

Tema 8.3 Cython kak pacumupenue si3pika Python.

OcobenHocTH pazpadotku mporpammel Ha Cython
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Pa3nen 9
C\C++. Beenenue

Tema 9.1 C u C++ 0COOEHHOCTH SA3BIKOB, UCTOPUS U
PBOTIONMS. MallIMHHOOPUEHTHUPOBAHHbBIE S3bIKU
MPOrPaMMHUPOBAHUS U IPUHIIUIIBI IEHCTBUSI KOMIIBIOTEPA.
Tema 9.2 Tpancnsuus koga. Buasl Tpanciasanuu. Otanyus
WHTEPIPETATOPOB U KOMITHIITOPOB.

Tema 9.3 ConocrtaBnenue nporpamm Ha Python u C/C++.
Ob6nacTh npuMeHeHus U a361KkoB C/C++.

Pa3nen 10
OCHOBHBIG 3JICMCHTHEI CUHTAKCHUCa

Tema 10.1 brounoe ycrpoiicTBO mporpamm Ha si3bikax C/C++,
CUHTAKTUYECKHE MMPABUIIA BBIICTICHUS OJIOKOB M UX THITHI.
Tema 10.2 ba3oBble HHCTPYKITMU: BETBJICHHUE (MU YCIOBHAS
MHCTpYKUUA), tukisl (while, do while u for), oneparop
0e3yCIIOBHOTO MEpex0/ia, OrepaTop MHOKECTBEHHOTO
BEIOODA.

Tema 10.3 CuHTaKCHYECKHUE KOHCTPYKIIUHU ISl pabOTHI C
(GyHKUMAMU: 00BABICHHE, ONIpeaesieHHE, BBI30B. CTek
BbI30BOB. CpaBHEHHE goto U return

Paznen 11
MaccuBbI U yKa3aTenu

Tema 11.1 Ykazarenu u aapeca. Pabota ¢ ykazarensamu u
azpecaMu. MaccuB Kak CTPYKTypa JJaHHBIX: XPaHEHHE B
aMsATH, TOCTYI K JJIEMEHTaM.

Tema 11.2 Co3nanue cTaTUYECKUX MAaCCUBOB. AJpecHast
apudMeTHKa

Paznen 12
CraTnueckas U JMHAMHAYECKast
[MAMSATh.

Tema 12.1 IlpaBuna co3naHue CTaTHYECKUX MACCUBOB, €TI0
WHUIMAIA3AINS U UcTiofb3oBaHue. OTHOMEpPHBIC U
MHOTOMEpHBIE CTATHUECKHE MacCUBBI. /lnHamMuueckas maMsaThb
(C ctuns).

Tema 12.2 JIunamudaeckas namsth (C++ ctuip). @yHKIIUN
TSt pabOThI C TMHAMUYECKON MaMATHIO, OTIepaIluu
BbI/ICTICHUS] U1 OCBOOOXKICHUS TaMSITH

Tema 12.3 Co3gaHne 0AHOMEPHBIX U MHOTOMEPHBIX
TMHAMHYECKHX MacCHBOB

Pazmgen 13
CTpYKTYPHUPOBAHHBIC THITBI
TTAHHBIX

Tema 13.1 MaccuBbl, CTPOKH CUMBOJIOB, CTPYKTYPBHI,
O6’be,Z[I/IHeHI/Ie, HCpC‘-IPICJIHMBIﬁ THUII JAHHBIX, 6I/ITOBBIG I10JIA.
CHHTaKCH4YeCKHue 0COOCHHOCTH OOBSIBICHUS, HHUIHATN3ALIUN
1 paboTBHI.

Tema 13.2 OcoOEHHOCTH «YTTaKOBKW» B MaMsITh. [IpuMepsr
MCIIOJIb30BaHUsA. [[uHaMHUUYeCKHUe CTPYKTYPBI JaHHBIX: BEKTOP,
ouepeib (CTEK), CIMCOK, KaK MPUMEPhl OPTaHU3aIiun paboThI
C CTPYKTYPHUPOBAHHBIMU JaHHLIMUA B JUHAMHUYECKOM PEXKUME.

Paznen 14 IlepexBar ommboK

Tema 14.1 CunTakcuc onepauuu 00padOTKU HCKITIOYSHUH.
[ [prMepbl UCTIOB30BAHMS.

Pazmgen 15
BBOI-BBIBO JAHHBIX

Tema 15.1 Ilonsatue moroka u 6ydepa. KimaBuatypa, 3xpan u
(baiin KaKk UICTOYHUK U PUEMHUK JTAHHBIX.

Opranu3zanys MNOTOKOB BBOJA U BbIBOJIA JaHHBIX B C++.
Tema 15.2 3anuck JaHHBIX B IOTOK U YTEHUE JaHHLIX U3
noTtoka. [lo3unmonnpoBanye 1aHHbIX B IOTOKE. PesxnMbl
paboThI ¢ aiimamu: YTEeHHE-3aMICh, CHMBOJIBHBIN TEKCTOBBII
dbopmar 1 UX KOMOUHAITUN

Tema 15.3 TekcroBble 1 OMHApHBIE (BaiIbl, 1 0COOEHHOCTH B

HUX XpaHEHUs TaHHBIX. Dailsibl TPSMOTro A0CTyIa
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Pa3nen 16

OOBEKTHO
OPHEHTHPOBAHHOE
porpaMMmupoBanue B C++

Tema 16.1 Co3nanue kitaccoB U 00bekToB. HacTpoiika
MoauUKaTOPOB AocTyna: public, private u protected.
Jlpy>xecTBeHHbIEC ()YHKIIMU U KJIACCHI.

Tema 16.2 KiroueBoe ciioBo this. Opranu3zanus oneparn
Hacne10BaHuA B si3bike C++. BupryanbHble QyHKINU U
neperpyska (QyHKIUI U o1lepaTopoB.

Pazmen 17
Hcnonp3oBanue OMOIHOTEK

Tema 17.1 O630p u npumeps! ucnonb3osanus STL u BOOST

Pa3nen 18
HapanneanHe aJII‘OpI/ITMBI
1 CUCTEMBI

Tema 18.1 Knaccudukarus BerauciutensHbix cucrem. CPU u
GPU nponeccopbl. XapakTepUCTUKU MapalieIbHbIX
QIITOPUTMOB

Tema 18.2 Tumbl HEMOCIEI0BATEILHOTO TPOrPAMMUPOBAHMUS.
CTaHJapThl NapaJuIeIbHBIX BBIYMCICHUN: B3aUMOJCHCTBUE
MEXAY y37aMU CyNIEPKOMIBIOTEPA, B3aUMOICUCTBUE MEXTY
ssipamu ofHOoro CPU BHYTpU OJTHOTO y3J1a, YCKOPUTEIH
BHYTPH OJITHOTO y3ja

Paznen 19
AJITOPUTMBI BO BHEIIIHEH TTaMAITH

Tema 19.1 Opranu3zanus BEIYMCICHUN € YUETOM
MepapXUUYeCKON CTPYKTYphI maMsaTu. bydbepuzanus npu
YTEHWH U 3aIIUCH.

Tema 19.2 CnoxxHble M1 IMHAMHYECKHUE CTPYKTYPhI JaHHBIX.
Anroput™msl Ha Tpadax Bo BHemHel mamatu (BFS, DFS,
MOMCK CBSI3HBIX KOMIOHEHT, MST)

Paznen 20
Texnonorus OpenMP

Tema 20.1 IlapannenbHble BHIYUCICHHS C HCTIOIb30BaHUEM
crannapta OpenMP.

Tema 20.2 OcHoBHBIE cBeieHHs. HUTH 1 mponeccsl.
[lapamiensHble U IOCTEAOBaTENbHbBIE 00IaCTH

Tema 20.3 [TapaienbHble IUKIIBI U TapajiebHbIe 00JACTH.
ABTOMaTHUYECKOE paclapaljieIiBaHus LIUKIIOB.

Paznen 21
Texnonoruas MPI

Tema 21.1 IlapannenbHble BBIUUCIEHUS C UCIIOJIb30BaHUEM
crannapta MPI. OcHoBHbie cBefieHUsl. OCHOBHBIE MPOLETYPBI
MPIL.

Tema 21.2 Tunsl ganasix MPI. CriocoOs1 iepenaun
cooOmmenuii. [IpueM u mepenayda coodmeHu mporeccamu

Tema 22.1 IlapanienbHble BBIYUCICHUS C UCTIOJIB30BAHUEM
cranzapta OpenACC

Tema 22.2 O630p npousBoguteabHOCTH GPU B pazmudyHbIX
NpuI0keHUsAX. CpaBHEHNE BBIUNCIUTEIBHBIX YCKOPUTEIEH.
(OCHOBHBIE TPUHLIMIBI TOCTUKEHUST BBICOKOM
IMPONU3BOJAUTCIIbHOCTU

Paznen 22 Tema 22.3 IIpenmymectsa OpenACC. Mojiens UCIIOJIHEHHUS:
Texnonorust OpenACC gangs, workers, vectors. Jlupextussl paralallel, kernels, loop
Tema 22.4 AtpuOyThl naHHBIX. Pernonsr nannbix: data, enter
data, exit data. JlonomHUTETbHBIE KOHCTPYKIIUH YIIPABICHUS
naHHbIMU: cache, update, declare
Tema 22.5 ACUHXpOHHOE HCIIOJTHEHHUE - async 1 wait.
Atomapasbie oneparuu. [ mobansubie nepemerabie. OpenACC
B C++
Tema 23.1 Apxurexrypa GPU. Uepapxus namstu GPU.
Pa3nen 23
ITporpaMvHo-anapaTHas [Iporpammuas moznens CUDA.
Tema 23.2 Mcnons3oBanue 0udamnorex C++ misg
apxutekrypa CUDA

nporpamMmmupoBanus Ha OpenCL u CUDA
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Pazgen 24
BBeneHne B pacipeieieHHbIE
00BEKTHBIE TEXHOIOTHUA

Tema 24.1 ITonsTHe pacmpeneieHHON cCHcTeMbl 00pabOTKH
nH(opMau. Busbl 1 CBOMCTBA paclpeIeICHHBIX CUCTEM.
Tema 24.2 Apxurektypa nporpaMMHOT0 00ECTICYeHHUS
MH(GOPMALIMOHHBIX CUCTEM. YTIpaBiIeHHUE B3aUMOICHCTBUEM
[Pa3HOPOIHBIX MTPUIOKEHUI

Tema 24.3 OCHOBHbBIE MEXAHU3MBI pACIPEICICHHBIX
00BEKTHBIX TEXHOJIOTHIA.

Pa3nen 25

(OCHOBHBIE MOJIEIU
pacrpeesIeHHbIX 00BEKTHBIX
TEXHOJIOT U

Tema 25.1 Buapl pacnipeieieHHBIX TpuiiokeHuil. Obnaunble
TexHoioruu. OnpeneneHre 00JaYHbIX BHIYUCICHUH.
MHorocoitHast apXUTEKTypa 00JIaYHbIX TPUITOKESHUH.
KOMITOHEHTHI 00JIaYHBIX MPUIT0KCHHH.

Tema 25.2 JIOCTOMHCTBA K HEIOCTATKU OOJIAYHBIX
BEIYKCIICHN. Hanbonee pacripoctpaneHHbIe 00IaYHBIC
ruiatopmbl. GRID-TexHoMOTHMM.

Tema 25.3 Apxurekrypa GRID. Crangaptel GRID.
[Tapametpuueckue moaenu npoussogureasHoctd GRID.
CpaBaenne GRID n O6auHbIX BBIYUCICHUH.

Pa3nen 26
[TpoGeMbl HHTETpaUU
MPUITOKEHU I

Tema 26.1 [IpoGiemMbl HHTETpAK TPUITOKCHHH.
KomMInekcHas nHTerpanys npuiiokeHuii. bpokepbl
co001IeHnii. Moaeis B3anMOIEHCTBUSA
"myOnuKanus/moamnucka"

Tema 26.2 CucteMsbl yripaBiieHUs pab0OuruM IMTOTOKOM.
CepBepbl NPUITOXKEHUI.

HaumenoBanmue JAUCHHUIIIMHBI

IIpoekTupoBaHue poOOTOTEXHUYECKHUX CHCTEM

O0béMm qucuumiInebl, 3E/ak. 4.
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Paznen 1

MaTteMaTHdecKoe OIFCaHIe
POOOTOTEXHHUECKUX CHCTEM C
TPEBOBUAHON KHUHEMATUYECKOMN

CTPYKTYpOil

Tema 1.1 Beenenue. OcHOBHI Teopun rpadoB.

Tema 1.2 Onucanne KUHEMAaTHYECKUX CTPYKTYP
VCTIOJTHUTEIIbHBIX MEXaHU3MOB POOOTOB, UMEIOIINX
TPEBOBUIHYIO KHHEMATHYECKYIO CTPYKTYpY, €
MCIIOJIb30BaHUEM TeOpHH rpados

Tema 1.3 Ha3zHaueHus CBI3aHHBIX CUCTEM KOOPAUHAT.
OrnpeesieHne KHHEMAaTUYECKUX TapaMeTPOB
MCIIOJTHUTENIbHOTO MEXaHU3Ma B OJIOYHO-MaTPUYHOM BHUJIE.
Tema 1.4 Kunemarnueckue BbIpaXXeHU ISl JPEBOBUIHOTO
VCIIOJTHUTENIbHOTO MEXaHU3Ma, 3allMCaHHbIe B PEKYPPEHTHOM
1 B OJIOYHO-MaTPHUYHOM BHJIC.

Tema 1.5 JIuHaMuueckue BhIpAKEHUS ISl JPEBOBUIHOTO
MCIIOJTHUTEJIbHOTO MEXaHU3Ma, 3alIMCaHHbIE B PEKYPPEHTHOM
1 B OJIOUHO-MaTPUYHOM BHUJIE.

Tema 1.6 YpaBHeHMsI IBUKEHUS APEBOBUAHOIO
VCIIOJTHUTEJIbHOTO MEXaHNU3Ma B MIPOCTPAHCTBE 000OIIEHHBIX
KOOPJIMHAT C YYETOM HAJIO’KEHHBIX CBSI3EH.

Tema 1.7 MoaennpoBaHue B3aUMOICHCTBUS
VCIIOJIHUTEIIBHOTO MEXaHU3Ma C OKPYIKAOLIEH CPEION.

Tema 1.8 @opmupoBaHre yIPOIIEHHONW TUHAMUYECKOU
MOJIEJIM UCTIOJTHUTEIBHOTO MEXaHU3MA.

Pa3nen 2

Tema 2.1 Ilepenarounast GyHKIHS COUIeHEHUST poOOTa C
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'YrpasieHue IBUKEHUEM
VCITOJIHUTEJIBHOIO MEXaHU3Ma
poboTa.

DIIEKTPONPUBOAOM
Tema 2.2 Onpenenenue TpeOyeMbIX MapaMeTpoB IPUBOIAA
MCTIOJTHUTEIIEHOTO MEXaHU3Ma I10 IIMKJIOTpaMMe ero padoThI.
Tema 2.3 I'uppaBaudeckue MPUBOILI POOOTOB. IIEMEHTHI
TUIPONPUBO/A: (YHKIMOHAIBHOE Ha3HAYCHHE, CTATHUECKUE
XapaKTepUCTHKHU, 0003HAUEHUS HA CXeMaX.

Tema 2.4 O0beMHOE U IPOCCENBHOE PEryITUPOBaHNE
ruAponpuBoAOB. CTaTUYECKUE XAPAKTEPUCTUKN

Tema 2.5 JluHaMuuecKre XapaKTEPUCTUKHU
PIEKTPOTUIPABIMYECKOTO CIEISAIIErO MPUBOA.
[lepenarounas pyHKIUs

Tema 2.6 CybonTumanbHOE 10 OBICTPOICHCTBHUIO
yIIpaBJICHUE. YTIPABICHUE MAHUITYJIATOPOM C IIEPEMEHHOMN
CTpyKTypoil. HenuHeliHOoe HE3aBUCHMOE MPOrPaMMHOE
YIIpaBJICHUE

Tema 2.7 HezaBucuMoe IporpaMMHOE yIIPaBJI€HUE
NBUYKEHHUEM I10 CKOPOCTH, [0 YCKOPEHHUIO, 110 CUJIE

Tema 2.8 AnanTuBHOE yNpaBICHUE IBUKEHUEM
MCIIOJTHUTENIbHOTO MeXaHu3Ma poboTa

Tema 2.9 MckycCcTBeHHBIM UHTEIIEKT B 3a/1a4ax
[JIAHUPOBAHMSI TPACKTOPUH JIBIKEHHUSL poboTa

Paznen 3

[[porpaMmmMupoBaHK€e aJITOPUTMOB
YIIPaBJICHUS, BBIMOJIHSIOMINXCS B
[peaJbHOM BPEMEHHU

Tema 3.1 Mepapxudeckasi CTpyKTypa CUCTEMBI YIIPABICHUS
poOOTOM.

Tema 3.2 OCHOBBI MPOrPAMMUPOBAHUS TPOMBIIUIEHHBIX
[POOOTOB-MaHUITYJISITOPOB.

Tema 3.3 OnepanrioHHas CUCTEMA PeaTbHOIO BPEMEHU
(OCPB). Apxurekrypa siipa, AUCIeTIepU3aIns IOTOKOB B
OCPB

Tema 3.4 Ces3p Mexay nponeccamu B OCPB

Tema 3.5 Ciy>xObl CHHXpOHHU3AIMH pa0OThl HECKOJIBKUX
B3aMMO/ICHCTBYIOIINX IOTOKOB

Tema 3.6 [TnanupoBanue npoueccos B OCPB.

Tema 3.7 IlpepeiBanust. O6pabotunku npepriBanus B OCPB
Tema 3.8 CTpykTypa B3auMOJEHCTBHUS AIEMEHTOB
[IPOrpaMMHOT0 KOMILJIEKCa IO MPUHIIUITY KJIUEHT- CEPBEp B
OCPB.

Tema 3.9 Pa3paboTka mporpaMMHOTO KOMILJIEKCA CHCTEMBI
yIpaBieHus: poOOTOTEXHHUECKON cucTeMoil. PazpaboTka u
OTJIa/IKA.

HaumenoBanmue JAUCHHUIIIMHBI

MamnHHOe 00y4YeHre M AaHAJIN3 00JIbIINX TaHHBIX

O0bém qucuumiInebl, 3E/ak. 4.
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Paznen 1

BBeneHue B MallinHHOE 00y4YeHHE
1 00pabOTKy JaHHBIX.
[IporpamMMHBIN HHCTpYMEHTapUH
Data Mining u Machine
Learning.

Tema 1.1 Benenue B MammuHOe 00yueHHE U 00pabOTKy
naHHbIX. [TocTaHOBKA OCHOBHBIX KJIACCOB 3aJ]a4 B MAIlIMHHOM
00ydeHUHU.

Tema 1.2 Perpeccust u kinaccudukaus; KiiacTepu3aims,
CHIDKEHHE Pa3MEepHOCTH

Tema 1.3 O6paboTka TEKCTOB; 00pabOTKa H300paKEHUH
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Pa3nen 2

OcHOBHOI anmapar
KOMOWHATOPHKHU U MarT.
CTATHCTUKH.

PerpeccHOHHBIN aHaIU3 U CHKaTUe
TaHHBIX.

Tema 2.1 OcHOBHOI1 anmapaT KOMOMHATOPUKHU U MaT.
cTaTUCTUKH. OCHOBHBIE ITOHATUS MaTEMAaTUYECKOU
CTATUCTUKU

Tema 2.2 CtaTUCTUYECKHUE OLIEHKHU, UX CBOMCTBA, TPOBEPKA
TUIIOTE3. PErpeCCHOHHBIN aHAIN3 U CKATHE TAHHBIX.

Tema 2.3 3amada perpeccur. MUHUMM3a1Ms KBajpaTa
oTKJIOHEHUS. PerpeccrnonHast GyHKIHS: YCIOBHOE
MaT.0KHIaHHUE

Tema 2.4 JIunelinas perpeccust u Metos k Ommkaiiinx cocene.
[lepeoOyueHune 1 HETOOOYUEHUE

Tema 2.5 PaznokeHue omuOKY Ha IIyM, CMEIICHHE U pa3dpoc

Paznen 3

JleTexTpOBaHNUE BHIOPOCOB U
aHomanuii. O4nCTKa JaHHBIX U
TEXHOJIOTUH PETYIISIPH3AIHU.

Tema 3.1 JletexkTupoBanue BEIOPOCOB M aHOMaNWi. YTo Takoe
BHIOPOCHI, TUIIBI BEIOPOCOB

Tema 3.2 MeTonbl oOHapyskeHus BEIOpocoB. [lonck anomanmii
Tema 3.3 [len3zypupoBanue BEIOOpKU. OTCEB 0OBEKTOB-
BBEIOPOCOB, YJaJICHUE BEIOPOCOB

Tema 3.4 OuncTKa JaHHBIX U TEXHOJIOTUHU PETYJIPU3ALIIH.
OCHOBHBIE BUBI PETYJISIPU3ALUU

Tema 3.5 Metoa penykiuu pasmMepHocTdH. MeTozb! 0TOopa
IPU3HAKOB

Pasnen 4

TexHonoruu Kinacrepusanuu u
kinaccupukanuu. Heliponnsle
ceTU. [ 'eHeTnyecKkue alnropuTMsl.

Tema 4.1 TexHonmoruu KiacTepu3aliu u Kinaccuurammu. K-
means. EM-anroputm

Tema 4.2 Jlpyrue MeTobl KJ1acTEpU3aLMU. 3a1auu
kinaccupukanuu. baliecoBckuii kiaccupukaTop

Tema 4.3 JIureitHbie METOBI SIS KJIacCU(UKAITUH.
Jloructuyeckast perpeccusi, MaKCUMH3aIus IpaBaono100us
Tema 4.4 HelipoHHbIE ceTH: 00II1ast apXUTEKTypa.
MHorocnoitasle cetu. OOpaTHOE pacIpOCTpaHEHUE OIINOKI
Tema 4.5 CroxacTUuecKuil rpalueHTHBIN cyck. ['eHeTnueckue
AIITOPUTMBI

Pa3nen 5

Brinenenue ocoOeHHOCTEH
(Feature detection);
HOpMaJII/ISaI_[I/IH JAHHBIX.
HeueTkne MHOKeCTBa. baiiecoBEI
ceTH.

Tema 5.1 M3Bnedenre npu3HAKOB / BBIJICICHHE 0COOCHHOCTEH
(Feature detection)

Tema 5.2 [IpeoOpazoBanus npu3HakoB. Hopmanu3zanus 1aHHBIX.
MeTo1bI HOpMaTU3alliy JaHHBIX

Tema 5.3 Hopmanuzanus no MeToly MUHMMAaKca.
Hopmanusanusa no Z-nokasaremnto. JlecaiTuaHoe
MacITaOMpOBaHHE

Tema 5.4 Heuetkue muoxxectsa. baiiecoBrl ceT. 3agauu
0aiieCOBCKOTO BBIBOJIa. METOIMKA MOCTPOCHUS HEYETKOM
0aliecoBOM ceTH

HaumenoBanmne JUCIUNINHEI

Geoinformation systems and applications

O0bém qucuumiInebl, 3E/ak.4.
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Tema 1.1 'eorpaduueckas nnpopmarmonHas cuctema: 0030p,
p 1 MporpaMMHOe o0ecriedeHre 1 JaHHbIE, TPOCTPAHCTBEHHBIC U
azjen
a aTpuOyTUBHBIE TaHHBIC, BEKTOPHBIC U PACTPOBBIC JaHHBIC, CIIOH,
DyHTaMEHTAIbHBIC TTOHATHUS
I — CETH U BEOKIMEHTEL.
Tema 1.2 OtkpeiThie 1 Kommepueckue ['MC.
Tema 1.3 Temarnueckue ' MC-nipunoxenus.
Tema 2.1 Ucrounnku nanasix st [UC. TIpo6iemsl BBoga
Paznemn 2 MaHHBIX.
["'eonndopmanmonnbie cuctemsl u/Tema 2.2 /133 kak UCTOYHHK JaHHBIX.
MPOCTPAHCTBEHHbBIE JJAHHBIC Tema 2.3 ['eorpaduyeckas npuBsizka u kKapTorpaduueckue
npoekiuu B ['NC.
Pasien 3 Tema 3.1 CocraBieHrne TeMaTHYECKUX KapT, BUBI UG POBBIX
Mozeer penbeda, anroputMmel padotsl ¢ IIMP, cozganue 3D-
TemaTnueckoe A . p da, p p HMP, cosn
MOeIe MECTHOCTH.
KapTorpadupoBanue,
Tema 3.2 KoMILIEKCHOE UCIIOIB30BAHUE JaHHBIX
MOBEPXHOCTHU U LU(POBast
TUCTAHIIMOHHOTO 30HIUPOBAHMS U T€ONH(OPMAITMOHHBIX
Mozeinb penbeda (LIMP) .
TEXHOJIOTHI B OTPACIEBOM YIIPABICHUU
Pasnen 4 Tema 4.1 Tunuunsie 3anpockl. OBepIiei.
Ananmutuueckue ynkiuu [MC  [Tema 4.2 [IpoctpanctBennsbie 3ampockl B [ IC
Pasyien 5 Opopmienne CTUIS  Toya 51 Cospanme MakeTa KapThl
MTNOECKTA

HanMeHOBaHMe IHCIHILTHHBI HckyccTBeHHBbIE HEHPOHHBIE ceTH (TJIy00OKoe 00yueHue)

O0bém qucouniannel, 3E/ak.u. | 8/288

COJEPKAHUE ITUCHUIIJINHBI
Pa3zgen Tema

Tewma 1.1 Onpenenenust, UCTOpUS Pa3BUTHUS U ITIaBHbIE
TPEHbl HICKYCCTBEHHOTO MHTEIIIEKTA.
Tema 1.2 buonornuecknii HEHPOH U €ro MaTeMaTH4ecKas

Pa3nen 1 Mozenb. Tumbl GyHKIMN akTBanui. Helipocetn u nx
OcHoBHbIe TOHATHS. Tunonorus [K1accudukaus. MaremMaTHdeckue MOACTU
3aJay, pelaeMbIX METOIaMHI CHeIMaIN3UPOBAaHHBIX HEUPOHOB.
MAIIMHHOTO O0yYeHHUSI. Tema 1.3 MHorocnolinbie HelipoHHbIe ceTu. [IpencraBnenue
MHOTOCIOMHBIN NEPCENTPOH 3a/1ay perpeccuu, annpoKCUMaIiu, UACHTUDUKAIIH,
YIIpaBJICHUS, COKATHSI TAHHBIX B HEHPOCETEBOM JIOTUYECKOM
Oasuce.
MHOTrOCJI0MHBIN NEPCENTPOH.
Paznen 2 Tema 2.1 Anroputm oOpaTHOTO pacIPOCTPAHCHHS OUTUOKH U
DBOJIIOIIMOHHBIE METObI ero Mou(pUKAIIAH.
00yueHus Tema 2.2 Be10op onTUMaIbHBIX TAPAMETPOB CETH

Tema 3.1 HeliponHnas ceth ¢ 0011eii perpeccueii.

Tema 3.2 BepoaTHOCTHas HEMPOHHAS CETh.

Pasznen 3 Tema 3.3 HelipoHHble ceTH ¢ paguaabHbIMU 0a3UCHBIMU
Bubpl HEHPOHHBIX CETEM GyHKIHSIMU.

Tema 3.4 HelipoHHasi CE€Th U CaMOOPTraHU3YIOLIUECS KapThl
KoxoneHna
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HeiiponHsle ceT ¢ 00paTHBIMU
CBSI3SIMU

Pasznen 4 Tema 4.1 Anroput™ 0O6paTHOTO pacrpoOCTPaHEHHSI OIIMOKH U
JBOJIIOIMOHHBIE METOIEI ero MoauduKauu. MHOTOCIIONHBIE IEPCENTPOHBDI.
o0Oy4deHus Br100p ONTUMATBHBIX TAPAMETPOB CETH
Tema 5.1 Hetipocern Xondunna. HelipoceTeBbie METOBI
pEIIeHUs ONTHMH3AIMOHHO-KOMOWHATOPHBIX 3aa4.
Pa3nen 5

Hetipocetn Xammunra. PacnosnaBanne 00pa3oB ¢ MOMOIIBIO
pacCTOSTHUM.

Tema 5.2 JIByHanpaBiIeHHbIE aCCOLIMATUBHBIE HEHPOCETH.
HetipoceTn ¢ 00paTHBIMHU CBSI3IMH Ha 0a3e mepcenTpoHa

Paznen 6
Crnennan3upoBaHHbBIE HEHPOCETH

Tema 6.1 ['myOokue HEHPOHHBIE CETH.
Tema 6.2 CBEPTOUHBIE HEHPOHHBIE CETH.
Tema 6.3 PeKyppeHTHBIE CETH.

HaumenoBanmue JAUCHHUIIIMHBI

HckyccTBeHHBbIE HEPOHHBIE ceTH (00y4YeHue ¢
MOJAKpenJieHnem)

O0béMm qucuumiInebl, 3E/ak. 4.
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COJ

EPKAHUE JUCHUITJIMHBI

Paznen 1
Beenenue B oOy4yeHHe C
HOI[KpCHHCHI/ICM.

Tema 1.1 CtpykTypa anroputma oOy4eHus ¢
[MOIKPETITICHUEM.

Tema 1.2 Arent. @yHK1Ms NOIUTUKY. DyHKIUSA [IEHHOCTH.
Tema 1.3 Monens. Tunsl cpen 00y4eHHsI C MTOIKPETIIICHUEM:
NIETEPMUHUPOBAHHAs1, CTOXACTUYECKAs C ITOJHON U
HEeToTHOW nH(pOpMaluen, TUCKpEeTHAs M HeTIpephIBHAS,
PIU30AMYECKasl U HE SMNU30MYECKasl, OTHOAT€HTHAs U
MHOTOareHTHasl.

Paznen 2
Teopernyeckue OCHOBBI M METOMBI
00y4YeHHS C TIOJKPETIICHUEM

Tema 2.1 MapkoBckue 1en 1 MapkoBCKHE MPOIIECCHI.
MapKOBCKUI MPOIECC MPUHITUS PEIICHUM.

Tema 2.2 OyHKIMH IEHHOCTH COCTOSIHUSA, Q-QyHKIIHS.
YpaBHenue bemnimana n onTUManbHOCTh. BeIBO ypaBHEHUS
bemmana.

Tema 2.3 JIuHamMrueckoe NporpaMMupoBanue. MeTosl
MonTte-Kapio u teopust urp.

Tema 2.4 OO0ydeHrne Ha OCHOBE BPEMEHHBIX PazIuIuil
(Temporary Differences). TD nporuno3upoBanue. TD
oOy4eHwue.

Tema 2.5 Q oOyuenue. Anroputm SARSA. (State-Action-
Reward-State-Action)

Paznen 3 [Iporpammuoe
obOecrieueHrne 00yueHus ¢
HNOAKPCIIICHUECM

Tema 3.1 [TakeTsl mporpaMm Jid peaiv3alui HEHPOHHBIX
ceteii. Tensor Flow

Pa3nen 4

Pa3BuTHE HCKYCCTBEHHBIX
HEUPOHHBIX ceTel. MeTo bl
CHMBOJILHON PErpeccuu

Tema 4.1 ['eHETHUECKOTO TPOTPAMMUPOBAHKE, I€KAPTOBO
FEHETUYECKOE MPOrPaMMHUPOBAHKIE, METO] CETEBOTO
orepaTopa, BapuallMOHHbIE METO/Ibl CHMBOJILHOM perpeccuu

HaumenoBanmne JUCIUNINHEI

IIpoexTHpOBaHMe ABTOMATH3HPOBAHHBIX CHCTEM
ynpasJieHUs

O0béM qucHUIINHLI, 3E/aK ..

6/216

COJAEPKAHME JUCIITJIMHBI
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Paznen 1

NHCTpyMEHTaIbHbBIE CPEACTBA U
TEXHOJIOTMH KOMIIICKCHOM
aBTOMAaTH3allMH dTara
[IPOEKTUPOBAHUS CPEJICTB U
cucteM ynpasienus (CCY)

Tema 1.1 [IpobnemaTrka aBTOMaTH3UPOBAHHOTO
[POEKTUPOBAHUS CPEJICTB U CUCTEM ynpasieHus. [Ipeamer u
3agaun AUCUUIIMHBL. [locTaHOBKA 33124 aBTOMATU3ALIH
‘npoexktupoBanust CCY. CucTeMHbIN MOIX0I K
npoexktupoBanuio ‘CCY, ero nHTepnperanus u
KOHKpeTu3alus. CTpyKTypHBIN, OJIOUHOMEPAPXHUUECKHUH,
00BEKTHO-OPUEHTHUPOBAHHBINA MOIXOBI IPH ‘TIOCTAHOBKE
3a71a4l aBTOMAaTU3UPOBAHHOTO NpoekThpoBanus CCY.
‘Crpykrypusanus npouecca npoekruposanus CCY.
HtepanrionHslil ‘xapakrep npoektupoBanust CCY.
Tunuzanus 1 yauQuKanus ‘IPOeKTHBIX PEIICHUH U CPeACTB
npoektupoBanus CCY. ‘Knaccudukarus CAIIP.
Knaccudukanus CAIIP no npunoxxeHuro, ‘1ieieBoMy
Ha3HAYCHHIO, MacIITabaM (KOMIUIEKCHOCTH PEIIaeMbIX
‘3amau), xapakrepy 0a3oBoii moacuctemsl - ssapa CAIIP, mo
‘CII0)KHOCTH 00beKTa mpoekTHpoBaHusi. O030p COBPEMEHHBIX
yHuBepcanbHbix CAIIP, cnenmanusupoBanubix CAIIP.
Tennennuu pazsutust CAITP. CAITP CVY.

Tema 1.2 @ynknuu CAE/CAD/CAM-cuctem. CoctaB
nHTerpupoBaHHbIXx CAIIP.¢ IIponienyps! ananusa,
MOJIETTMPOBAHUS, ONTUMHU3ALNHU POEKTHBIX ‘pEIIeHUI B
CAE-cucremax. @ynkuuun CAD- cucteM: pyHKIMA
‘mByxmepHoro (2D) u tpexmepnoro (3D) nmpoekTupoBaHus.
(OCHOBHBIE ‘JTUIIEH3UPYEMBIE A]Ipa FEOMETPUUECKOIO
MOJICTTUPOBAHUS. SIpa ‘TEOMETPUUECKOTO MOICIIMPOBAHUS,
NOCTYITHBIE B KICXOTHOM KoJie. ‘HTerpupoBaHHbIC
CAE/CAD/CAM-cuctemsl. UuTepdeiicsl, si3b1ku, ‘GhopMaThl
mesxmporpammabix oomeHoB: IGES, DXF, Express, STEP,
‘SAT (dbopmart siapa ACIS) u np. CALS- TexHomOTNN 1
‘uH(pOpMaLMOHHAs TIOIepKKa ku3HeHHoro 1ukina CCY.
dynknun ‘ACVYII (ERP- cuctem). ®yukiun SCADA-
cucteM. OyHKIIMU CUCTEM ‘yIpaBJICHUS TOKyMEHTaMH U
TOKyMeHT0000poTOM. AcniekThl ‘mipooiemarnku CALS.
DYHKIMOHAIBHBIN cOcTaB MHTErpupoBaHHbIX ‘CAIIP:
MaTeMaTU4YeCKOe, IPOrpaMMHOE, TEXHUUECKOE,
‘TMHTBUCTHYECKOE, NH(POPMAIIMOHHOE, OPTraHU3alMOHHO-
MeToanueckoe ooecneueHre. CTPYKTYpHBIN COCTaB
uHTerpupoBaHHbIX ‘CAIIP: npoextupyromue u
00CITYKUBAIOLIUE MOJACUCTEMBI; ‘IPOTPAMMHO - TEXHHUUYECKHE
komIuiekcsl CAIIP, mporpaMMHO-METOANYECKHE KOMILIEKCHI
CAIIP.

Pa3nen 2

Monenu u metoas! anaiansa CCY
[Py aBTOMaTU3alUMU ‘ITara
‘IPOEKTUPOBAHMS

Tema 2.1 MonenbHOe IpeICTaBIEHNUE CPEJCTB U CUCTEM
yrpasieHus ‘(CCY).“‘MoaenbHoe IpeICTaBICHUE CUCTEM
yrpasieHus 1 aneMeHToB CCY ‘kak 00bEKTOB
npoexktupoBanus. [locranoBka 3amaun ananmmuza CCY kak
‘00BeKTa C pachpe/IeICHHBIMU TapaMeTpaMu. MeTo bl
pellIeHHs ‘KpaeBhIX 3aAa4 npu npoektupoBanuu CCY.
Metoabl ‘TPOCTPAHCTBEHHOW JUCKPETU3AIMHU: METOIbI
KOHEUHBIX 71eMeHTOB ‘(MKD); MeToapl TpaHUYHBIX
hiieMeHnToB (MI'D); MeToabl KoHeuHBIX ‘pazHocteit (MKP);

MeTO1bl KOHEUHBIX 00beMOB (MKO); ciekTpaibHBIN ‘METOT;
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METOI CBOOOMHBIX cTeHOK. [TocTanoBka 3amaun a"Hainusa CCY
‘KaK 00BEKTa C COCPEOTOYCHHBIMH ITapaMeTpaMu. DTaIlbl
noctpoeHus ‘auddepeHnuansHeIx Moaenei. [lpeacraBienue
cTpykTyphbl ‘JIK, JIP* TEXHUYECKHX CUCTEM YIIPABIICHUS B
BHJIC SKBUBAJICHTHBIX CXEM. ‘Y CTAaHOBIICHUE CBSI3E€U MEXKIY
[Pa3HOPOJAHBIMHU MTOJCUCTEMAMU B ‘COCTABE CUCTEMBI
yIpasieHUs. MeTo bl IOJIy4eHUst MOJEIEH ‘TEXHUYECKUX
CHCTEM YNPABIICHUS IPU ONIMCAHUU C PA3HOHN CTENEHBIO
‘neranuzanuu. GopManbHbIE METO/IbI MOTYYEHUS MOJIETEH
CHCTEM ‘yIpaBJlieHUs: 0000IEHHBIN METO/I, METO/I
[EPEMEHHBIX COCTOSIHUY, ‘TaOIUYHBIN METO/I, Y3JI0BOM
METOI.

Tema 2.2 MeToapl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS:
MeTonnl ‘aHamnza CCY.‘Mertoap! aHain3a TEXHUYECKUX
cuctem B CAIIP. PazHOBUIHOCTH ‘aHaM3a Kak MPOEKTHOM
MpoLIeypbl TP aBTOMATU3UPOBAHHOM ‘MPOEKTUPOBAHUU
CCY. OgHoBapuaHTHbBIN aHaIN3. ‘MHOrOBapUaHTHBIN
aHam3. OcobeHHOCTH MaTeMaTudeckoro ‘onucanus CCY
[IPU aBTOMaTU3UPOBAHHOM IIPOECKTUPOBAHUU: BBICOKAs
‘pazmepHOCTh MaTeMarudeckoro onucanus CCY; mioxas
‘00yCIOBIEHHOCTh MOJienbHOTO TipenctaBienus CCY.
TpeboBanus k ‘mMeronam ananmmuza CCY B CAIIP: To4HOCTS,
PKOHOMUYHOCTb, ‘HaJIEKHOCTh, YCTOMYHBOCTH. OO1IHe
MPUHIUIIBI OPTAaHU3ALMHU ‘BBIYUCIUTEIBLHOTO IIpoLiecca.
MeToanl aHaIN3a B YaCTOTHOM 00/1aCTH, ‘MX OCHOBHBIE
xapakTepucTuku. Meroas! ananuza CY Bo BpeMEHHOMN
‘obmactu. OCHOBHBIE XapaKTEPUCTUKH METOJIOB aHATN3a

‘ TMHAMUYECKUX XapaKTEePUCTUK HETUHEHHBIX CUCTEM.
Croco0Osn! ‘oreHkr ToyHocty MetonoB a”Haimsa CCY Bo
BpeMeHHOU obnacTH. ‘CrocoObl OIICHKH YCTOHYUBOCTH
MeTo10B aHanm3za CCY Bo ‘BpeMeHHOU 00s1acT. AHAIU3
qyBcTBUTENHHOCTH CCY. AGCONIOTHBIN ‘M OTHOCHUTENBHBIH
K02 puImeHTs YyBCTBUTEIbHOCTH. ‘DopmMupoBanme
MaTpHIbl YyBCTBUTENBbHOCTU. OTpeienieHne
‘TeXHOJIOTHYECKOTro pazdpoca mapameTpoB CY Ha OCHOBE
METOHa ‘CTaTUCTUYECKUX UCIBITaHUH. OCHOBHBIE
CTaTUCTUYECKNE ‘XAPAKTEPUCTUKHU BBIXOJHBIX [TAPAMETPOB
CCYVY: IIOTHOCTH ‘paclpeesieHus, MaTeEMaTHIECKOE
OKHJIaHHE, TUCTIePCHs, ‘KOIPDUIIUESHT Koppessiiui. MeTo
HAMXYJIIIET0 Cliydasi. AJITOPUTM ‘paboyero sTama MeToaa
MomnTte-Kapno. OnieHka TOUHOCTH METO/IA ‘CTaTUCTUYECKUX
MCTIBITAHUM. ¢

Paznen 3

MeTtonel cunteza CCY u
BepU(pUKALUN TPOEKTHBIX
[peLIeHuN IIpU ‘aBTOMAaTHU3aLUU
‘aTana ‘mpoeKTUPOBAHUS

Tema 3.1 MeToabl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHUS
MeTobl ‘cuHTe3a CCY.‘MeTobl U anropuTMbl TEXHUYECKOM
ONTUMM3AIMU CPEICTB U CUCTEM ‘yIPABJICHUSI, UX OCHOBHbBIE
xapakTepucTuku. Gopmanuzanus 3a1auu ‘ONTUMHU3ALUN
napametrpoB CCYVY. [locTaHOBKa 3a1a4M ‘TapaMeTpUUIECKON
ontuMuzayu. Y cinosus padorocrnocodnoctu CCY.
‘Kpurepun ontumanbHOCTH Kak PpyHKIMH KayecTBa CY.
AJITUTUBHBIN, ‘MYJIbTUILTUKATUBHBIN, MAKCUMUHHBIN

KPHUTCPUH OIITUMAJIBHOCTH.
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‘HopmupoBaHue yrpaBisieMbIX U BHIXOJIHBIX TAPAMETPOB
CCY. ‘CtpykrypHbIii cuHTe3 TexHudeckux cucteM B CAIIP.
Knaccudukanus ‘npouenyp cTpykrypHoro cunresa CVY: mo
[IEJISIM CUHTE3a U ‘COIEePKAHUIO PE3YJIbTaTOB; [0 TPYIHOCTSIM
(dbopmanuzauy Mporenyp ‘CUHTe3a; 1o TUILY CHHTE3UPYEMBIX
cTpykTyp. @opmanuzanms ceeaernii ‘o CCY kak o0bekTax
CTPYKTYpPHOTO CUHTE3a. MeTObl CTPYKTYPHOI'O ‘CHHTE3A.
MeTo/ bl HCKYCCTBEHHOTO MHTEJIEKTa KaK CpeCTBa
‘aBTOMAaTH3alMM 3a1a4 cTpyKTypHOro cunreza CY. Cucremsl
U, ‘ucnons3yemsie B CAIIP: nHbOpMaIMIOHHO-TTIOMCKOBBIE
CHCTEMBI C ‘UHTEep(eiicOM Ha OCHOBE €CTECTBEHHOTO SI3bIKA;
MHTEJJICKTyallbHbIE ‘TTaKeThl MPUKJIAHBIX IPOrpaMM st
MHXeHEepHBIX pacueToB; ‘JIK, JIP‘untennexryanpHbie
nporpamMmmHoO - Meroandeckue komruiekeol (ITMK) ‘s
MOJIETTMPOBAHUS M aHATN3a CUCTEM; SKCIIEPTHBIE CUCTEMBI.
‘ATanTUBHBIEC TEHETUYECKUE AITOPUTMBI KaK ajrOPUTMBI
peleHus ‘3amad cuaTe3a ycrporcts CY.

3.2 ABTOMaTHU3a1us KOHCTPYKTOPCKOI'O IPOEKTUPOBAHUS
CCY.*ABToMaTu3anus KOHCTPYKTOPCKOTO MPOEKTUPOBAHUS B
[paMKax ‘KOMILUIEKCHOW aBTOMAaTHU3alluu dTana
npoektupoBaHusd CCY: OCHOBHbBIE ‘TIOHATHS. Y POBHU U
3a/1a4l KOHCTPYKTOPCKO- TEXHOJIOTMYECKOT O
‘npoexktupoBanus CCY. 3agaun cuHTE3a KOHCTPYKIUM:
KOMIIOHOBKA, ‘pa3MEIlEeHUE, TPACCUPOBKA. 3a1a4l KOHTPOJIS
MOJTy4YEHHBIX ‘KOHCTPYKTUBHBIX PEIICHUI; 0OopMIIeHHE
OKyMeHTaluu ‘KoHcTpykropckoi (K/) u TexHonornueckomn
(TH). MaremaTtudeckue ‘moxaenu snemeHToB CY mpu
ABTOMATHU3aLMM KOHCTPYUPOBAaHUA. ‘MOJeIn MOHTaKHOTO
MpOoCTpaHCcTBa: rpadoBas Moiesb, TUCKPETHAs ‘MOJIEb,
00BEMHast MOJIENTb. AITOPUTMBI KOHCTPYKTOPCKOTO
‘IPOEKTUPOBAHUSI SJIEMEHTOB CUCTEM YIPaBICHUS:
KOHCTPYKTUBHBIE ‘(IIOCIIEI0BATENbHBIE U NTApAIIJIEIIbHO-
MOCJIeIOBATEIbHBIC), ‘UTEPAIIMOHHbBIC. Perenue 3amaq
KOMITOHOBKH, Pa3MELICHUS U ‘“TPACCUPOBKHU Ha Oaze
SBOJIIOIIMOHHBIX METO10B. KOHTPOJIb ‘MONTy4eHHBIX
KOHCTpYKTUBHBIX pemeHnii CCY. DRC-, ERC-yTunuThl.
Tema 3.3 Asromatuzanus ucneiTanuii CCY.‘MeTonsl
ycnblTaHuil CY: Ha OCHOBE MOJIyHAaTYpHOTO MOJEIUPOBAHUS;
‘busmuecku peanbHOM ammaparypsl CY. AJTOPUTMBL
UCTIBITAaHUN. ‘MeTo/bl U aNrOpUTMbI 00pabOTKH Pe3yIbTATOB
MCTIBITAHUH. ‘DYHKIIMOHAIBHBIE BO3MOKHOCTH COBPEMEHHBIX
CAIIP nns ‘pa3pabotku APM ucnbITaTesns 3J€KTPOHHBIX U
preKkTpoMexaHndeckux ‘ycrpoiicts CY. OtpaciieBbie
ABTOMATHU3MPOBAaHHBIE CUCTEMBI ‘UcnbITaHUi CY

HaumenoBanmne JUCIUNINHEI

HNHTesviekTyaibHbIe HHPOPMALIMOHHbIE CHCTEMbI

O0béM qucuIINHLI, 3E/aK 4.
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Paznen 1
[ToHsTHE 1 OCOOEHHOCTH

Tema 1.1 McTopuueckuit 0630p uccienoBanuii B odaactu

HMCKYCCTBCHHOI'O MHTCJIJICKTA
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WHTEJUIEKTYJTbHBIX
MH(GOPMALIMOHHBIX CUCTEM
(MHC)

Tema 1.2 [TonaTue UHTEIEKTYaIbHON HH(OPMAITHOHHON
CHCTEMBl, OCHOBHBIE CBOICTBA.

Tema 1.3 O6nactu npumenenus u knaccudukarms MNC.

Pa3nen 2
CHcTEeMBl, OCHOBaHHbBIC Ha
3HAHUSIX

Tema 2.1 3HaHus U TaHHBIE B HH(OPMAIIMOHHBIX CUCTEMAX.
Knaccudukanms 3nanuii B UMC. [Ipenmetrnoe (dakTyanbHOe)
U TIpoOJIeMHOE (OTIepaIlMOHHOE) 3HAHUSA. DKCTIEPTHBIC
cucteMbl (OC)

Tema 2.2 CocTaBHBIC YaCTH SKCIIEPTHON CUCTEMBI: O6a3a
3HAHUN, MEXaHU3M BBIBO/IA, MEXaHU3MbI IPHOOPETEHUS U
00BSICHEHUS 3HAHUH, MHTEIUIEKTYaIbHBIN HHTEpQEIiC.
Opraan3anus 0a3sl 3SHAHUH

Tema 2.3 JlexnapatuBHas U poueaypHas popmbl
[peCTaBICHUs] 3HAaHU. MeTo1bl TPECTaBICHUS 3HAHUM

Tema 2.4 I1poGaemMbl 1 OCHOBHBIE TIOJIXOIBI B TPHOOPETCHUH
3HaHMi. OCOOEHHOCTH CTATHYECKUX M THHAMUYECKUX
DKCIIEPTHBIX CUCTEM

Paznen 3
[Ipoextuposanue MNC

Tema 3.1 OcHOBHBIE 3Talbl HOCTPOEHUS IKCIEPTHBIX CUCTEM
(npeHTHUKALNS, KOHIIENTYaTu3amus, (opMaanu3aims,
eaJIM3aIvisi, TECTUPOBAHUE, OMBITHAS YKCILTyaTaIus).

Tema 3.2 YuacTHukH niponiecca co3nanus IC: 3KCIepThl,
I/IH)KeHepLI 10 3HAaHUAM, KOHCYHBIC 110JIb30BAaTCIN

Pasnen 4
Mexann3Mel BeiBoza B UNUC

Tema 4.1 Jlornueckuid U SBPUCTUUECKUN METOIbI
paccyxnaenust B UUC. Paccyxnenust Ha OCHOBE J€TyKIIHH,
WHYKIIUW, aHAJIOTHH.

Tema 4.2 Heuetkuii BeIBOA 3HaHUN. HEMOHOTOHHOCTE
BbIBOJIa. CTpaTteruu BoiBojsia B JC.

Tema 4.3 [IpencraBieHue u 06paboTKa HEOMPEACICHHOCTH.
OC ¢ HEUETKOU JIOTUKON M HEYETKHUIH BLIBOJI.

Pasnen 5
MeToabl U3BJICUEHUS U
MpUOOpETEHUST 3SHAHUI

Tema 5.1 Crpaterus uzBnedenus 3Hanuil. Ctparterus
MpUOOpETEHUS 3HAHUI.

Tema 5.2 Knaccudukanust METOI0B U3BJICUEHUS 3HAHUI

Pa3nen 6
Heitponnsie cetn

Tema 6.1 CucTEMbI MHTEIJIEKTYAJIBHOTO aHaIM3a JaHHBIX.
MarmmuHHOe 00yUeHUE Ha MPUMeEpax.

Tema 6.2 HelipoHHBIEC CETH: OCHOBHBIE TIOHSTHS M 00IaCTH
npuMeHeHns. O0ydeHue HeHpOHHOM ceTH. AJITOPUTM
00paTHOTO PACTIPOCTPAHEHUS OIHOKH.

Paznen 7
['eHeTHYECKUE aTOPUTMBI.
['uOpuaHbIE CHCTEMBI

Tema 7.1 Anroputm paboThl TEHETHYECKOTO arOpPUTMa

Tema 7.2 ApXUTEeKTypa THOPHIHBIX HHTEIUIEKTYIbHBIX
CUCTEM.

HaumenoBanmne JUCIUNINHDI

Virtual reality and computer vision technology

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1
DopMHUpOBaHUE U
MpEICTaBICHUE N300paKEHUH

Tema 1.1 YcrpoticTBa mist GopMupOBaHUS N300paKEHUMN.
Turer n306paskeHui.
Tema 1.2 Tunbl n300pakeHUH.

Tema 1.3 @opmatsl U pOBEIX M300paKESHUI
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Pa3nen 2
(OCHOBHBIE ITOHSITUSI
pacro3HaBaHusi 00pa3oB

Tema 2.1 3amaun pacno3HaBanusi o0pasoB. [Ipu3Haxy,
MCII0JIb3Y€EMBIE /1JIs1 ONTUCaHUs O0OBEKTOB.

Tema 2.2 [IpencraBneHre 00BbEKTOB B BUI€ BEKTOPOB
[IPU3HAKOB.

Tema 2.3 MeTozb! pacrio3HaBaHMsI

Tema 3.1 BolpaBHUBaHUE TUCTOTPAMMEIL. Y TaJICHUE TyMOB.

[Tonck n306pakeHUit Ha OCHOBE
COJIEPKaHUs

Pasznen 3 CrnaxuBanue U300paKeHuUs.

DuUNbTpalys U yIy4dllICHUE Tema 3.2 OunbTpanus nzodpakenus. OOHapyKeHHE KpacB.

N300paskeHH Tema 3.3 @ynkuus «CBEpTka». AHAIN3 MPOCTPAHCTBEHHBIX
JacTOT C UCIIOJIb30BAHUEM FrapMOHHYECKUX QYHKIUI

Paznen 4 Tema 4.1 ba3el maHHbIX H300paXkeHUH. 3anpockl K 6a3am

MaHHBIX H300pakeHui. HIeKkcanus B CHCTEMaX MOMCKa
M300paKeHUH.

CermeHTanus n300pakeHui

Paznen 5 Tema 5.1 Beruntanue nzo0paxenuii. BerauciaeHue BEKTOPOB
I[BI/I)KGHI/IG Ha IBYMCPHBIX MCPCMCIICHU .

M300paKCHUSIX Tema 5.2 BolunciieHre TpaeKTOPUNA IBUKYIIMXCS TOUEK.
Pasien 6 Tema 6.1 O6HapykeHue obsacreir. OOHapyKEHHE KOHTYPOB.

Tema 6.2 O6HapyX)eHHE BBICOKOYPOBHEBBIX CTPYKTYP.
CerMeHTanys Ha OCHOBE COIJIACOBAHHOTO JBHMKEHHS.

Paznen 7
CorocTaBiieHrEe B IBYMEPHOM
MPOCTPAHCTBE

Tema 7.1 AddunHble reomMeTprudeckre mpeoOpa3oBaHusl.
PacrioznaBaHue AByMEPHBIX OOBEKTOB C UCIIOJIB30BaHUEM
aduUHHBIX TpeoOpa3oBaHuil.

Tema 7.2 PaciosHaBaHue TBYMEPHBIX OOBEKTOB C
MCII0JIb30BAHUEM PEJSIUMOHHBIX Mozenei. Henuuelinbie
MeToAbI AehopMaIiii U300paKeHUM

Pazmgen 8
Bocnpustre TpéXMEpHBIX CIIeH
M0 TBYMEPHBIM H300paKeHUSIM

Tema 8.1 TpéxmepHble IPU3HAKY HA JBYMEPHBIX
M300paKCHUSX.

Tema 8.2 Onpenenenue GopMbl 00HEKTOB IO OTHOMY
[pU3HAKY

Tewma 8.3 Touku cxona. [Ipu3Haku, CBI3aHHBIE C IBHKECHHEM
Tema 8.4 KoHTyphI U BUpTyalibHbIE NpsiMble. OnipeaeeHue
r71yOMHBI C TOMOIIBIO CTEPEOCKONNYECKON CHCTEMBI.

HaumenoBanmne JUCIUNINHDI

I[I/IHaMI/IKa 1 YHPaBJCHHEC KOCMHYCCKUMHU CUCTEMAMMU

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1
MeTonabl OIITUMHU3aIUU
OpOUTaTBLHBIX CTPYKTYP

CIIYTHUKOBBIX CUCTCM

Tema 1.1 OOume NpUHIMIBI TPOSKTUPOBAHUS CITYTHUKOBBIX
cucteM. CrnocoObl TIOCTPOEHHUSI CHCTEM  TJIOOATBHOTO|
HEeTpepbIBHOTO 0030pa paiioHoB 3emun. bamnmuctudeckoe
[IPOEKTUPOBAHUE CUCTEM 30HAJIBLHOIO HEMPEPBIBHOIO 0030pa)
[MOBEPXHOCTU 3eMIIU
Tema 1.2 OmpenenceHue BpeMEHH pa3pbhiBa B HaOIIOJCHUY
OJHOW (PpOHTAIBLHONW TpyNIoON Bcell MOBEPXHOCTH 3EMIIH.
CriocoObl MOCTPOEHHUSI CITyTHUKOBBIX CHCTEM MEPHOINUECKOTO
0030pa moBepxHOCcTH 3eMiu. I[locTpoeHne OamIMCTHYECKUX|
CTPYKTYp CUCTEM 0030pa BCEH MOBEPXHOCTU 3eMJIH ¢ MAJIBIMU
pazpeiBaMu B HaOmomeHun.  Iloctpoenue — cuctem|
MEPUOINIECKOTO 0030pa pailoHa Ha MOBEPXHOCTH 3EeMIIH.

bamucTuyeckoe MPOSKTUPOBAHUE BEPOSTHOCTHBIX CHCTEM|
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KOCMUYECKHMX aIlllaparos.

Tema 1.3 CucteMbl KOCMHMYECKHX ammapaToB  CBSI3HU.
CryTHUKOBBIE PaJJOHABUTAIIMOHHBIE CUCTEMBL. OCOOCHHOCTH
[IOCTPOCHHUSI METEOPOJIOTUYECKUX  CIIyTHHKOBBIX CHCTEM.
[ToctpoeHne cucteM 0030pa KOCMHUYECKOTO IPOCTPAHCTBA.
bannucTuyeckoe MpoeKTUPOBAHUE CUCTEM C UCIIOJIb30BaHUEM
0aJUTMCTHYECKH CBSI3aHHBIX TPYII KOCMUYECKUX aIapaToB.
Tema 1.4 Kocmuueckue TpocoBbie cucteMbl. OpOHTAIBHOE
(YHKIIMOHMPOBAHUE CBS3aHHBIX KOCMHYECKHMX OOBEKTOB.
COnnxeHne B KOCMOCE € MCIIOJIb30BaHUEM TPOCOBBIX CUCTEM.
MeTton ¢dbopmupoBaHus ONTUMAJIbHBIX pEXUMOB
YIPaBIISIEMOr0 JIBUXKEHHUS TPOCOBBIX CUCTEM IIPHU PEIIECHUU
[IPAKTUYECKUX 33]a4.

Pa3nen 2
HucneHHO-aHaIUTHYECKUE
METOIBI ONTHUMMU3AINU

OpOUTATBHBIX MAHEBPOB

Tema 2.1 YpaBHeHUsS] ABWKEHUS KOCMHUYECKUX allllapaToB B
OTKJIOHEHHSIX OT JIBIDKEHHS IO OMOPHOW KPYroBOH OpOuTE.
OpHouMmIynibCHBIE MaHeBpbl. M3MeHeHue (Gopmbl OpOUTHI B
pe3yabTaTe MPUIIOKEHUS HUMITyJbca CckopocTu. OleHka
BEJIMUMHBI MaHEBPOB, BHIOOP HAYaIbHOTO OTKJIOHEHHUS BJOJb
OpOUTHI MpH cTapTe KocMHUYecKoro amnmapaTta. HeoOxoaumeie
yCIOBUSL ~ ONTUMaJbHOCTH.  OCHOBHBIE  TUIBI  3a/1ay
ONTHUMAIBHOTO MAaHEBPUPOBAHUS KOCMUYECKHX aIllapaToB
Tema 2.2 OnTuManbHOE MaHEBpUpPOBAaHWE B MpolIemMe
KOCMUYECKOr0 Mycopa. MaHEBpBl YKIOHEHHS] KOCMUYECKOTO
anmapara OT CTOJIKHOBEHHS C KOCMUYECKUM MycopoM. OLeHKa)
MaHEBPOB, BHITIOJTHEHHBIX AKTUBHBIM KOCMUYECKUM 00BEKTOM
Tema 2.3 OnruMmanbHOE€ MaHEBPUPOBAaHWE B 3a/aye
KOCMUYeCcKoro obcmykuBanus. [ImanupoBaHre ONTHMAIEHOTO
OOCITyXUBaHUSI TPYNIHUPOBKM KOCMHUYECKHUX  ammapaTos,
HAXOJSAIIMXCS Ha HEKOMIUIaHapHbIX opOurtax. OIleHka|
MaHEBpOB, BBIIIOJIHSIEMBIX ~ AKTHUBHBIM  KOCMHYECKHUX
anmapaToB, MPU TEPEBOAEC B OKPECTHOCTH OOCITY>KHBAaEMBIX
00BEKTOB

HaumenoBanmue JAUCHHUIIIMHBI

Dynamics and Control of Space Systems /

O0béMm qucuumiInebl, 3E/ak. 4.
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Pa3nen 1

MeToabl OIITUMU3AILNHA
OpOUTATBHBIX CTPYKTYD
CITyTHUKOBBIX CHCTEM

Tema 1.1 OOurie NpUHIMIBI TPOSKTUPOBAHUS CITyTHUKOBBIX|
cucteM. CmocoObl  MOCTPOCHHSI CHUCTEM  TJI00ATBHOTO
HerpepbIBHOIO 0030pa paiioHoB 3emin. bammncruueckoe]
[POEKTUPOBAHUE CHCTEM 30HAJILHOTO HEMPEpPhIBHOIO 0030pa)
MOBEPXHOCTU 3EMIIH

Tema 1.2 OnpeneneHue BpeMEHH pa3pbiBa B HAOJIOJACHHUH
OTHOW (DPOHTAIILHOW TpPyNIoOil BCel MOBEPXHOCTH 3EMIIH.
CriocoObl MOCTPOECHHUSI CITyTHUKOBBIX CUCTEM MEPUOTUYECKOTO
0030pa moBepxHoCcTH 3emun. llocTpoeHne OATTHCTUYECKUX]
CTPYKTYp CHUCTEM 0030pa Bcel MOBEPXHOCTH 3eMIIH C MaJIBIMH
paspeiBamMu B HaOmromenun.  IloctpoeHume — cucrem
MepruoauYecKkoro o03opa pailoHa Ha TOBEPXHOCTH 3EMIIH.
bamnucTuueckoe MPOEKTUPOBAHHE BEPOATHOCTHBIX CUCTEM
KOCMHYECKHUX aIIapaToB.
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Tema 1.3 CucreMbl KOCMHMYECKHMX allllapaToB  CBS3H.
CITyTHUKOBBIE paJJiOHaBUTal[MIOHHBIE cCUCTEMBl. OCOOEHHOCTH
[IOCTPOCHUS METEOPOJIOTMYECKUX CIyTHUKOBBIX CHCTEM.
[locTpoeHue cucreM 0030pa KOCMHYECKOI'O MPOCTPAHCTBA.
bannucTrueckoe NpOEKTUPOBAHNE CUCTEM C UCIIOJIb30BaHUEM
0AJUTMCTUYECKH CBSI3aHHBIX IPYII KOCMUYECKHX aIIapaToB.
Tema 1.4 Kocmuueckue TpocoBbie cuctembl. OpOuTaibHOe
(YHKIIMOHMPOBAHUE CBSI3aHHBIX KOCMUYECKHX OOBEKTOB.
COnmxeHrne B KOCMOCE € MCIIOJIb30BAaHHEM TPOCOBBIX CHCTEM.
Meton (GopMUpPOBaHUS ONITUMAIIBHBIX PEXKUMOB
YIPaBIsAEMOro JBUKEHUS TPOCOBBIX CUCTEM IIPU PELICHUU
NPaKTUYECKUX 3a/1a4.

Pa3nen 2
UncaeHHO-aHAIUTUYECKHUE
METOJIBI ONITHMHU3AIAHN
OpOUTATBHBIX MAHEBPOB

Tema 2.1

YpaBHeHHs] ~ OBMKEHHS ~ KOCMHUYECKHMX  almapatoB B
OTKJIOHEHHUSX OT JBHKCHHS TI0 OMOPHOW KPYroBOd opOuTE.
OaHOMMITYJIbCHBIE MaHEBpbI. V3MeHeHue (opmbl OpOUTHI B
pe3yibTaTe NPUIOKEHUS UMIylIbca cKopocTd. OleHka
BEJIMYMHBI MaHEBPOB, BBIOOP HAYAJILHOTO OTKJIOHEHHS BJOJIb
OpOUTHI MIPH CTapTE KOCMUYECKOro armaparta. HeoOxoaumeie
yCIOBUSL ~ oNTHUManbHOCTH.  OCHOBHBIE  THUIBI  3a/ay
ONITUMAILHOTO MaHEBPUPOBAHHUS KOCMHUECKUX allapaToB
Tema 2.2

OnTtuManbHOE MaHEBPUPOBAHUE B MpoOIeMe KOCMHYECKOTO
Mycopa. MaHeBpbl YKJIOHEHHS KOCMHMYECKOTO ammapara oT
CTOJIKHOBEHHUSI C KOCMHUECKUM MycopoM. OleHKa MaHEBpOB,
BBITIOJTHEHHBIX AKTUBHBIM KOCMUYECKUM 00bEKTOM

Tema 2.3

OnTuMalbHOE MaHEBPUpPOBaHME B 3a7au€ KOCMHUYECKOTO
00CITy>)KUBaHUS. [TnanupoBanue ONITUMAIILHOTO
00CITy>KUBaHUSI TPYINIUPOBKM KOCMHUYECKUX amlaparos,
HAXOMAIIMXCS Ha HEKOMIUIaHApHBIX opbOurtax. OIeHka)
MaHEBpPOB,  BBINOJHAEMBIX  AKTHBHBIM  KOCMHYECKHX
anmnaparoB, NMPU TEPEeBOE B OKPECTHOCTh OOCITYKMBaeMbIX
00BEKTOB

HaumenoBanmue JAUCHHUIIIMHBI

Cognitive information technologies in artificial
intelligence

O0bém qucuumiInebl, 3E/ak.4.
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Paznen 1
BBeneHne B KOTHUTUBHBIE
WH()OPMAIIMOHHBIE TEXHOJIOTHH

Tema 1.1 DBosronysi, COBPEMEHHOE COCTOSIHUE U TEHICHIINU
[Pa3BUTHS KOTHUTUBHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI.
Tema 1.2 KorHUTHBHBIE M MEHTAIbHBIC TEXHOJIOTHH.

Tema 1.3 MexaucuuniInHapHbId CUHTE3
GCTGCTBGHHOHay‘{HBIX U TCXHUYCCKUX 3HaHI/II>'I

Paznemn 2

[ [pyHIIMTIBI CO3aHUs
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHUCTEM yTIPABIICHHS

Tema 2.1 Teopus camoopranu3anuy (CHHEPIETUKA).
Tema 2.2 HelipoHHBIC CETH U aJITOPUTMBI O0yUEHUS
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX CHCTEM.

Tema 2.3 MeToabl HEUETKON JOTUKHA. TEeXHOJIOrnu

OKCIICPTHBIX CUCTCM
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Pa3nen 3

WudpopmanronHoe obecrieueHne
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 3.1 MupopmanroHHbIE MOJIEH yIIPABICHUS.
Tema 3.2 [TapameTpsl, cBOMCTBAa HHPOPMAIIMOHHBIX MOCIICH
Tema 3.3 MHoroueneBoe ynpasieHUE.

Pasnen 4

TexHnuecKkoe o0ecreueHue
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CUCTEM YIIPaBIICHUS.

Tema 4.1 YcTpoiicTBa BBOIa-BBIBOIA, XpaHEHHS, 00paOOTKH
nH)opManuu

Tema 4.2 YcrpoiicTBa nepenaun HHGOPMAIIHH.

Tema 4.3 CpeznctBa peanusanyy ynpasJsSioOIUX BO3AEHCTBUM.

Pa3nen 5

ANropuTMHYecKOe oOecriedeHne
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 5.1 AIropuTMBI €CTECTBEHHO-SI3BIKOBBIX HHTEP(HEHCOB,
MAIIUHHOTO IIEPEBOA, TEHEPALMHU U PACIIO3HABAHUS PeYH,
00pabOTKH BU3yaJIbHON MH(OpMAINH, pacio3HaBaHUS
00pa3oB, 00y4YeHHs 1 CaMOOOYUYEHUS U T.II

Pa3nen 6

[IporpammHoe obecrieueHue
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 6.1 S3b1kM MporpaMMHUpPOBaHUs, OPUEHTUPOBAHHBIE HA
00pabOTKy CUMBOJIbHOW MH(POPMALINH, SI3BIKU JIOTHYECKOTO
[IPOrPAMMHUPOBAHMSL, S3bIKU MPEACTaBICHUS 3HAHUH.

Tema 6.2 HTEerpupoBaHHbIE IPOrPaMMHBIE CPEbI AJIs
CO3/1aHMsI KOTHUTUBHBIX MH(OPMAIIMOHHBIX CUCTEM.

Paznen 7

[ [punoxeHnss KOTHUTUBHBIX
WH(POPMAIMOHHBIX TEXHOJIOTUH B
CHUCTEMax YIpaBJICHUS

Tema 7.1 KoruutuBHbIe HH(POPMAITMOHHBIE CHCTEMBI
[OJICP’KKH IPUHATHUH pelICHUH, TNIAHUPOBAHUS PECYPCOB U
yIpaBJIeHUS TPEANPUIATHEM, (PUHAHCOBOTO MEHEIXKMEHTA,
yIpaBJIEHUs IEPCOHAIOM, TOCYJAPCTBEHHOTO U
MYHHMIIMIIAJILHOTO YIIPABICHUS

HaumenoBanmue JAUCHHUIIIMHBI

KoruutuBHbIE HH(l)OpMaII](IOHHbIe TEXHOJOI'MH B
HCKYCCTBCHHOM MHTEC/IVIEKTE

O0béMm qucuumiInebl, 3E/ak. 4.
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Paznen 1
BBeneHne B KOTHUTUBHBIE
WH(GOPMAIMOHHBIE TEXHOJIOTUN

Tema 1.1 DBosronysi, COBpEMEHHOE COCTOSIHUE U TEHICHIINU
[Pa3BUTHSI KOTHUTHBHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH.
Tema 1.2 KorsUTHBHBIE M MEHTAIbLHBIC TEXHOJIOTHH.

Tema 1.3 MexxancuuniaMHapHbld CUHTES
€CTECTBCHHOHAYYHBIX M TEXHUUECKHX 3HAHUI

Paznemn 2

[ [pyHIMTIBI CO3aHUs
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHCTEM yTIPABIICHHS

Tema 2.1 Teopus camoopranu3anuy (CHHEPIETUKA).
Tema 2.2 HelipoHHBIC CETH U aJITOPUTMBI O0yUEHUS
KOIHUTHUBHBIX WH()OPMAIIMOHHBIX CHCTEM.

Tema 2.3 MeToabl HEUETKON JOTUKHA. TEeXHOJIOrnu
HKCIIEPTHBIX CUCTEM

Paznen 3

NudopmanmonHoe odecriedeHne
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHCTEM YIPaBICHHS

Tema 3.1 MupopmanoHHbIE MOJIEH yIIPABICHUS.
Tema 3.2 [TapameTpsl, cBOMCTBAa HHPOPMAIIMOHHBIX MOCIICH
Tema 3.3 MHoroueneBoe ynpasieHUeE.

Pa3nen 4

Texnunueckoe obecrneyenne
KOIHUTHBHBIX WH()OPMAIIMOHHBIX
CHUCTEM YIIPABJICHUS.

Tema 4.1 YcTpolicTBa BBOAA-BBIBOJIA, XpaHEHUsI, 00paOOTKH
UH(pOpMAaLUN

Tema 4.2 YcTporicTBa nepenayn HHGOpPMAIIHH.

Tema 4.3 CpezncrBa peanu3anyy ynpasJsSioOIUX BO3IEHCTBUM.

Pasnen 5

AnropuTMHYecKoe obecriedeHne
KOTHUTHBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 5.1 AIropUTMBI €CTECTBEHHO-SI3BIKOBBIX HHTEP(HEHCOB,
MAIIUHHOTO IIEPEBOIA, TEHEPALMHU U PACIIO3HABAHUS PEeYH,
00paboTKN BU3yaJIbHON MH(OpMAINH, pacio3HaBaHUS
00pa3oB, 00y4YeHHs 1 CaMOOOYUYEHUS U T.IT
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Pa3nen 6

[IporpammHoe obecnieueHue
KOTHUTHUBHBIX
MH(POPMALIMOHHBIX CHCTEM
yTIpaBICHUS

Tema 6.1 S3b1kM MporpaMMHUpPOBaHUs, OPUEHTUPOBAHHBIE HA
00pabOTKy CUMBOJIbHOWM MH(POPMALINH, SI3BIKU JIOTHYECKOTO
[IPOrPAMMHUPOBAHMSL, S3bIKU MPEACTaBICHUS 3HAHUH.

Tema 6.2 HTErpupoBaHHbIE IPOrPaMMHBIE CPEbI AJIs
CO3/1aHMs] KOTHUTUBHBIX MH()OPMAILIMOHHBIX CUCTEM.

Paznen 7

[ [punoxeHnss KOTHUTUBHBIX
WH(GOPMAIMOHHBIX TEXHOJIOTUH B
CHUCTEMax YIpaBJICHUS

Tema 7.1 KoruutuBHbIe HH()OPMAITMOHHBIE CHCTEMBI
[OJICP’KKH IPUHATHUH pelIeHUH, TNIAHUPOBAHUS PECYPCOB U
yIpaBJIeHUS TPEANPUIATHEM, (PUHAHCOBOTO MEHEIXKMEHTA,
yIpaBJIEHUs IEPCOHAIOM, TOCYJAPCTBEHHOTO U
MYHHMIIMIIAJILHOTO YIIPABICHUS

HaumenoBanmue JAUCHHUIIIMHBI

Cognitive Information Technologies in Artificial
Intelligence

O0béMm qucuumiInebl, 3E/ak.4.
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COJAEPKAHUE JTUCIUITJIMHBI

Paznen 1
BBeneHne B KOTHUTUBHBIE
WH(GOPMAIMOHHBIE TEXHOJIOTUN

Tema 1.1 DBosronus, COBpEMEHHOE COCTOSHUE U T€HICHIIUU
Pa3BUTUSI KOTHUTUBHBIX HH()OPMAIIMOHHBIX TEXHOJIOT UK.
Tema 1.2 KorHuTHBHBIE 1 MEHTAJIbHEIC TEXHOJIOTHH.

Tema 1.3 MexaucuuniMHapHblii CHHTE3
€CTECTBEHHOHAYYHBIX ¥ TEXHUYECKUX 3HAHUI

Paznemn 2

[ [pyHIIMTIBI CO31aHUs
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHUCTEM yTIPABIICHHS

Tema 2.1 Teopus camoopranu3aluy (CHHEPreTUKA).
Tema 2.2 HelipoHHBIE CETH U aITOPUTMBI O0yUCHUS
KOTHUTUBHBIX HH(POPMAITMOHHBIX CUCTEM.

Tema 2.3 MeToabl HEUETKON JOTUKH. TEeXHOJIOTNH
DKCIEPTHBIX CUCTEM

Paznen 3

NudopmanmonHoe obecriedeHue
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHCTEM YIPaBICHHS

Tema 3.1 MupopmanoHHbIE MOJIETH YIIPABICHUS.
Tema 3.2 [TapameTpsl, cBOHCTBa HH(POPMAIIMOHHBIX MOJICIICH
Tema 3.3 MHoroueneBoe ynpasieHHeE.

Pa3nen 4

Texnunueckoe obecrneyeHne
KOIHUTHBHBIX WH()OPMAIIMOHHBIX
CHUCTEM YIIPABJICHUS.

Tema 4.1 YcTpolicTBa BBOAa-BBIBO/IA, XpaHEHUsI, 00pabOTKH
nH(pOpMaIUU

Tema 4.2 YcTpolicTBa nepenadn HHGOpPMAaIUH.

Tema 4.3 CpeactBa peanu3aliiy yIpasJIsOMUX BO3IEHCTBUN.

Pasnen 5

AnropuTMHYecKoe oOecriedeHne
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 5.1 AITOpUTMBI €CTECTBEHHO-SI3LIKOBBIX HHTEP(DEICOB,
MAaIIUHHOTO IEPEBOA, TEHEPALMH U PACIIO3HABAHUS PEYH,
00pabOTKH BU3YyalIbHON MH(OPMAINH, pacIIO3HABAHUS
00pa3oB, 00yUYCHHS U CAMOOOYUYEHHS U T.IT

Pa3nen 6

[IporpammHoe obecrieueHue
KOTHUTHUBHBIX
MH(POPMALIMOHHBIX CHCTEM
yTIpaBICHUS

Tema 6.1 S3b1kM mporpaMMHUpPOBaHUs, OPUEHTUPOBAHHBIE HA
00pabOTKy CUMBOJIbHOW MH(POPMALIUH, SA3BIKU JIOTHYECKOTO
[IPOrpaMMUPOBAHUS, A3bIKU IPEACTABICHUS 3HAHUM.

Tema 6.2 IHTerppoBaHHbIE IPOrPAMMHBIE CPEABI IS
CO3/1aHMsI KOTHUTUBHBIX HH()OPMAIIMIOHHBIX CUCTEM.

Paznen 7

[ [punoxeHnss KOTHUTUBHBIX
WH()OPMAITMOHHBIX TEXHOJOTHUH B
CHUCTEMax YINpaBJICHUS

Tema 7.1 KoruutuBHbIC MH()OPMAITMOHHBIE CHCTEMBI
OJACP>KKH IPUHATUI peIIeHHH, TUIAHUPOBaHUS PECYPCOB U
YIpaBJICHUS TPEANPHUITHEM, (UHAHCOBOTO MEHEIKMEHTA,
YIpaBJIEHUs IIEPCOHAIOM, FOCYJapCTBEHHOTO U

MYHULUITAJILHOTO YIIPABICHUS
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