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6/216

COJAEPKAHUE JTUCIUIIJIMHBI

Pa3gennl Tembl
Tema 1. Os3HakomyIeHHE C aKaJeMHUYECKUM/HAyYHBIM
TEKCTOM. THIIBI, MEpBUYHBIE W BTOPUYHBIC KaHPBHI

AKaJCeMMYECKUX TEKCTOB. llocTpoeHme Hay4HOro TEKCTa.
HayuHblii CTUIIL peUn.

Paznmen 1.

OCHOBBI HAIIUCAHUS
aKaJeMHYeCKOro/ Hay4YHOTO
TEKCTA.

Tema 1.1. Axanmemuueckuii /Hayunbii TekcT (AT):
CUHTAKCUYECKMM  aHanmu3. OJIEMEHTBl COAEpKaTeIbHOU
ctpyktypel  AT. CuHrakcudeckue  cTpykTypbl  AT.

OO6menayyHas u crieriuanbHast iekcuka AT. CHHTaKcCH4ecKue
KOHCTPYKIIUH,  clenupuKa  aKaJeMHUYeCKOro/HaydHOTO
TEKCTA.

Tema 1.2. lleneBas aynutopusi AT, 1elb BbICKa3bIBaHUS.
Cnoxnass aprymeHtrauus AT. HHos3pluHBIE clOBa W
TEPMUHBI. CHUHTaKCUYECKHi aHau3
aKaJeMHYeCKOro/HayqHOTo TekcTta. CocTaBlieHUe rioccapus
K CTaThe.

Paznen 2.
IloaroroBka

Tema 2. OCOOEHHOCTH TMOATOTOBKH CIANIOB JJsI HAYYHOU
npeseHtanuu. O0mme pekoMeHaauu. TeKCTOBbIC U CIIaIbL
naHHbIX. TpeboBanus kK moaroroske Al

aKaJIeMUYeCKOW/HayYHOM
MPE3EHTALMU HA aHTJIMHCKOM
SI3BIKE.

Tema 2.1. AkageMHYECKOE/HAyYHOE BBICTYIUICHHE HA)
QHTIINCKOM si3bIKe. Jluckyccun. CTpyKTypa akaeMHU4ecKo]
HAay4YHOU MPE3CHTAIINH.

Pasnen 3.
AkanemMuvecKkas/Hay4qHas
MPE3EHTALMs HA aHTJIMHCKOM

SI3BIKE.

Tema 3. CruiMcTHuecKMe TNPHUEMbl  aKaJIEMHUYECKO}
npesentanuu (All) — moBTOpPHI, MapasuiebHbIE KOHCTPYKITUH
CIIOJKHEIE rpaMMaTH4EeCKue n CHHTaKCHUYECKH{
KOHCTPYKIIUH.

Tema 3.1 Hopwmbl peueBoro nstukera. Benenuwe ceccun
BOIIPOCOB-OTBETOB B Mpolnecce uiu nocie All.

HaumenoBanmne JUCIUNINHEI

I/ICTOPI/IH H METOAO0JOI'usl HAYKH

O0béM qucHUIINHLL, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1

BBenenue B TEOpHUI0 HAyUYHBIX
MCCIICI0OBAaHUM TT0 MHPOPMATHKE U
BBHIUHCIIUTCIIEHON TEXHUKE.
[locTaHOBKa Hay4YHOW MPOOIEMBI,
eIl MW 3a7ad  HCCIICHOBAHMS.
MeTo1bl HayYHBIX UCCIIEIOBaHUN.

Tema 1.1 Teopus u renesuc ee pa3Butus. [loOHATHUHHBINA
anmapar: TEOpHs, Hay4dHble HcclaeAoBaHusA. Meicaurenyu
JlpeBHErOo  Mupa M BbBIpabOTKa HMH  OCHOBHBIX
MUPOBO33PEHUYECKUX KOHLENIMA M IOAXOAOB K aHalU3Y|
OKpYKaroIIero Myupa.
Tema 1.2 Teopernueckrne UCTOUHHUKHM KaK OCHOBA Pa3BUTHSA
MbIcTU. ['ene3uc Teopuu. Teopus u Hayka.
Tema 1.3 Tunel HayuHbIX HccienoBaHuil. Teopernueckue
[OCTYyJaTbl M WX [MpeAcTaBUTeNd. BbIOOp OCHOBHOIO
HaIpaBJIeHUs pa3BUTHs TeopuH. [Ipuopurer ananuza cpeau 1
HEPEIICHHOW MPOOJIEMBI.
Tema 1.4 Bo3MOXKHOCTH TEOPETUUECKOIO IPOrHO3UPOBAHUS
[POIIECCOB M siBJIeHUH. DOpMHUpPOBAHUE TOKA3aTEIBHOM 0a3bl
U1l TEOPETUYECKOTO TPOrHO3UPOBAHUS.
Tema 1.5 CpaBHUTENBHBIN aHAIN3 TEOPETUUECKUX MTOIX0JI0B

K HAyK€ 3aI1aIHOM U BOCTOYHOU KYJIBTYP.
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Tema 1.6 Cxoxue, pasinyHble YEPThl U YHHKAJIBHOCTH B
BbIOOpE TEMBI MCCIIEJOBAHUS, METOJAX €€ PAaCCMOTPEHUs U
KOHEUYHOU LICJIH.

Paznemn 2

OcCHOBHBIE BUbI HAYYHBIX
PE3yIBTaTOB B UCCIICIOBAHUSIX.
AnpoOanusi pe3yJIbTaToB
uccienosanuii. [Ipasuia

o opMIICHUS HAYyYHO-
MCCIICIOBATEILCKUX PadoT.

Tema 2.1 OCHOBHBIE 3Tallbl HAYYHOTO UCCIEIOBAHUS B
(u3nKo-MaTeMaTHUeCKUX Haykax. HaOmonenue u ero
ocobenHocTH. HabmoneHre kak 0CHOBa BEIOOPA TEMBI
CCIIeOBaHUSI.

Tema 2.2 Bunasl Habmoaenus. OnpeneneHue akTyalbHOCTH
BbIOOpa TeMBbl B (PU3UKO-MAaTEeMAaTUYECKUX HaykaX. [Iomck
MHHOBALIMOHHOW HUIIK. Jl0Ka3aTeabCTBO MPAKTUUYECKOU
3HAYUMOCTH BbIOpaHHOU Tembl. Ompesenenue 1eny U 3aaay
nccnenoBanus. [louck MoHorpaduii, MaTepuasoB HAyYHBIX
KOH(EepeHIIHH, KpPYIVIBIX CTOJIOB, craTei B
CHeIHaTN3UPOBAHHBIX HAyYHBIX U3JaHUSIX JUTSI
(dbopmupoBaHus o0mIel KapTHHBI B chepe MmpeanonaraeMoro
HAy4YHOTO HCCIIEI0BaHUSI.

Tema 2.3 PaboTa ¢ HHTEpHET pecypcaMu M CTaTUCTUYECKUMU
nctouHukamu.  [Ipuembr  cOopa  TeopeTHUEeCKHX U
OMIUPUUYECKUX TaHHBIX. DopMupoBaHue 0a3bl U MPOBEPKa €€
nocroBepHocTH. OdopmiieHue nuTar.

Tema 2.4 Ponp rumore3sl B Hay4yHOM HCCIEJOBaHUU B
(bU3UKO-MaTEMaTHIECKUX HaykaxX. l[wumore3a kak (opma
[MPOTHO3UPOBAHUS B HAYYHOM UCCICOBAaHHH B cdepe
(bu3NKO-MaTEMaTHUECKUX HAYK.

Tema 2.5 JlokazaTenbHas M SKCIIEPUMEHTaIbHas 0aza JUIst
nonTeBepkaeHuss runote3bl. PEST ananu3 kak wmeton
MCCIEAOBaHUSl HAyYHOM Cpelbl Il Pa3BUTUS HOBBIX|
TEXHOJIOTHH.

Tema 2.6 Tunel Mopenei. MHHOBaIMOHHBIE MOAXOOBLI K
dbopmupoBaHui0 Mozened B (U3UKO-MATEMATHYECKHUX
Haykax. @opmupoBaHue TrpadHUKOB, CXeM,  TaOJIMII.
ConocTaBUMOCTh JaHHBIX.

Paznen 3

PerieH3upoBaHue, OMMOHUPOBAHUE
U 1pyrue GOopMbI OIICHKH HAYYHO-
MCCJICI0BATEIbCKUX PadoT.
Buenpenue u 3pPeKTHBHOCTD
HAyYHBIX UCCIICIOBAHHMA.
JluccepTaniioHHOE HCCIIEI0BaHuE,
€ro CTPYKTYypa | 3alllHuTa.

Tema 3.1 CtpykTypa nuccepranuu.

Tema 3.2 Crareu. Jloknagsl Ha  pPervoHaIbHBIX,
HAI[MOHALHBIX U MEKIYHAPOTIHBIX KOHPEPEHIIUSX.

Tema 3.3 AnpoOupoBaHue pe3yJIbTaTOB HAYYHOTO
CCIIEOBaHUSI.

Tema 3.4 VYdyactue B MHHOBAIIMOHHBIX TPOEKTax B cdepe
(U3NKO-MaTEMaTHIECKUX HAYK.

Tema 3.5 TpebGoBanus k Hamucanuto aBropedepara. Cpokwy
PaCCBUIKH.

Tema 3.6 TpeboBaHusI K OT3bIBaM BHYTPEHHUM W BHEITHUM.
[louck pereH3eHTOB.

Tema 3.7 TpeboBanus k npeseHranusm PowerPoint. Cxembl
1 Tabnuna B mpe3eHTanusax. TpeboBaHus K BBICTYIUICHUIO HA
3aIUTE TUCCePTALUU.

Bricrymiienust B PowerPoint.
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HaumenoBanmue JAUCHHUIIIMHBI

NudopManmoHHbIe TEXHOJOTMHA B MATEMATHYECKOM
MOJeJMPOBAHUY

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

Pazmen 1
VHTEeproISIys ¥ anmnpoOKCHMAITHsI.

Tema 1.1 OcHOBHBIE TOHATHUS TEOPUU MPUOIMIKEHHBIX
BBIYMCIICHU

Tema 1.2 Metoabl npuOIMKEHHOTO PELICHUS
BBIUMCIINTENBHBIX 3a/1a4

Tema 1.3 Metop 'aycca. OOparienrne MaTpHIibl IO METOTy
["aycca. MeToa mporoHku

Pa3nen 2
Pewienne ypaBHeHun

Tema 2.1 MTepaninoHHbIE METOBI PELLICHUS HEIMHEWHBIX
ypaBHeHuii. Meton HeroTrona

Tema 2.2 MeTo mpoCTOi UTEpAlluU U CKUMAIOIIUX
oTOOpakeHHM. IHTePIIOMSIITUS U anpOKCUMAITUS
[MOJIMHOMAMHU

Tema 2.3 [TocTaHOBKH MPOCTEUIINX 3a7a4
MHTEpHOIUpoBaHus. UHTEpHOMALMOHHBI MHOTOWIECH
Jlarpanxa

Tewma 2.4 UnTepnonsunoHHbIi noauHoM HeloToHa ajis
HEpaBHBIX POMEKYTKOB

Tema 2.5 KoHeuHble pa3HOCTH M HHTEPIOISILMOHHBIE
nosinHOMbI HpI0TOHA J171s1 pABHOOTCTOSIIIKX Y3JI0B

Paznen 3
Pelienue cuctem ypaBHEHHI

Tema 3.1 DeMeHThl YUCIEHHOTO UHTETPUPOBAHUS

Tema 3.2 KBaaparypasie popmynsl Herona-Koteca u nx
YaCTHBIC CITydau

Tema 3.3 KBaaparypHast hopmysa Tpanemuu.
['eomMeTpruYeCKUi CMBICI TPaneLu

Tema 3.4 KBaaparypnas dhopmyna Cumrcona

Pa3nen 4
Pemenune nugdepeHnnanbHbIX
ypaBHEHUH

Tema 4.1 DeMEHTBI YHCICHHOTO PEICHUS

i pepeHIranbHbIX YpaBHEHUH.

Tema 4.2 PaznocTtHas annpokcumanus audQepeHnnaibHbpIX
orepaTropoB. MeTos nepBoro nopsijKka TOYHOCTH

Tema 4.3 MeTonpl pemieHnsi OObIKHOBEHHBIX

i pepeHInanbHBIX ypaBHEHUH. MeToIbl BTOPOTO MOPSIIKa
TOYHOCTH

Tema 4.4 MeTozs! penieHus: 0OBIKHOBEHHBIX

mud GepeHIHaTbHBIX YpaBHEHUH. MeTO bl 4ETBEPTOTO
MopsiiIka TOYHOCTH

Paznen 5
NudopmaninoHHbIe MOJIETH B
dusuke

Tema 5.1 KpaeBsie 3a1aun. BapualinOHHO-pa3HOCTHBIE
CXEMBI ISl KpaeBbIX 3a/1a4

Tema 5.2 Cetounas anmnpokcumanus. Meron Ditniepa st
CUCTEMBI YPaBHEHU

Tema 5.3 [lorpemHoCcTh U yCTOMYMBOCTD METOAa DMjiepa.
JeMeHTHI YnuciieHHoro AuddepeHunpoBaHus

Tema 5.4 ®opmyna uncneHHoro quddepeHnnpoBanus s
HEPABHOOTCTOSINX y3J10B

Tema 5.5 [lonHas MOrpenIHOCTh MPY YUCIEHHOM

i peperHnpoBanu. MeTo HAUMEHBIITNX KBAJAPaTOB
Tema 5.6

DJICMEHTBI TCOPHUU UCCICAOBAHUA onepaunﬁ
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Pa3nen 6
Konuenius KOMIbIOTEPHOTO
MOJIETTUPOBAHUS

Tema 6.1 Maremarnueckoe nporpaMMHpOBaHUE. DIIEMEHTBI
JIMHEWHOT'O MPOTPaMMHUPOBAHUS

Tema 6.2 Kanonnueckast 3aja4a TMHEHHOTO
[IPOrpaMMHUPOBAHUS

Tema 6.3 'eoMeTpUUECKUN CMBICIT CUCTEMbI JTMHEHHBIX
HEepaBeHCTB. [ eoMeTpruUeCKUid CMBICI IBYMEPHOM 3a/1auun
NTMHEUHOTO MPOTrPaMMHUPOBAHUS

Tema 6.4 Unes Cummuiexkc-mMeroqa. CUMILIEKC-TaOIUIIBL.
['eomeTpryecKkre XapakTepUCTUKH B 33]ja4axX U

METOJIaX JTMHEUHOr0 MporpaMMupoBaHus. BzauMuo-
JIBOMICTBEHHBIE 33/1a4¥ JIMHEHHOT'O IPOrPaMMUPOBAHUS
Tema 6.5 DeMeHThl HETMHEWMHOTO TPOTPaMMHUPOBAHUS.
MeTox HeolpeAeJICHHbIX MHOKUTeNeH JIarpanxka

HaumenoBanmue JAUCHHUIIIMHBI

YuciaeHHbIE METOABI pelICHUsA 3a1a4
MaATEMATHYECCKOI0 MOJACJITHPOBAHUA

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

Paznen 1
MeTo1pl MUHUMU3AIUN (QYHKITHI
OJIHOU IIEPEMEHHON

Tema 1.1 ITocranoBka 3amauu. Kimaccuaeckuii METOI
Tema 1.2 Meton Oucexknnu

Tema 1.3 MeToJ 3010TOrO ceUeHUS

Tema 1.4 Metox ToMaHBIX

Tema 1.5 Meton nokpeituii

Tema 1.6 Beimykibie QyHKIIMNA OAHON TTEPEMEHHOM
Tema 1.7 Metoj xacaTelIbHBIX

Pa3nen 2
Kitaccuueckast Teopus SKcTpeMyMa
(YHKLINH MHOTHUX NT€PEMEHHBIX

Tema 2.1 IlocTaHoBKa 3aga4u

Tewma 2.2 Teopema Beitepuitpacca

Tema 2.3 Kitaccuueckuii METO pelieHus 3a1ad Ha
0€3yCIIOBHBIN SKCTPEMYM

Tema 2.4 3agaun Ha YCIOBHBIN HKCTPEMYM

Tema 2.5 HeoOxoaumbIe yCIIOBUSI TIEPBOTO U BTOPOTO
MopsAKa

Tema 2.6 JlocTaTO4YHBIE YCIOBHSI SKCTPEMyMa

Pa3nen 3
MeToabpl MUHUMU3AIMK (QyHKIUN
MHOTHUX IIEPEMEHHBIX

Tema 3.1 I'panueHTHBIN METO

Tema 3.2 MeToq npoekuuu rpaaueHra

Tema 3.3 MeTrop yCcJIOBHOTO TpaJii€HTa

Tema 3.4 MeTo BO3MOKHBIX HallpaBJIeHUI

Tema 3.5 [IpokcruManbHbBIA METOT

Tema 3.6 MeTon nuHeapu3auuu

Tema 3.7 KBagpaTnuHoe mporpaMMUpOBaHHE

Tema 3.8 MeToz conpsKEHHBIX HAIlpaBJICHUN

Tema 3.9 Meton HeroTona

Tema 3.10 HenpepbiBHBIE METO/IBI C IEPEMEHHON METPUKON
Tema 3.11 MeToa NOKOOpAMHATHOTO CITyCKa

Tema 3.12 Meron noKpbITHS. B MHOTOMEPHBIX 3a7a4dax
Tema 3.13 Meton moaudunmpoBanHbiX GyHkIui Jlarpamka
Tema 3.14 Meton mtpadHbIX GyHKINH

Tema 3.15 JlokazaTenbCTBO HEOOXOAUMBIX YCIOBUI
HKCTpEMYyMa IEPBOrO ¥ BTOPOTO MOPSIIKOB ¢ NOMOIIIBIO
mTpagHBIX QYHKIHI

Tema 3.16 Meton OapbepHbIX QyHKIIHIA

Tema 3.17 MeTon HarpyXeHHBIX DYHKITHI
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Tema 3.18 Meron cimyyaiiHOro rnoucka

Tema 4.1 Cxema bemnmana
Tema 4.2 [Ipobnema cuHTe3a U1 JUCKPETHBIX CUCTEM

[Ipunimn Makcumyma [loHTpsiruna

Pasnen 4
A Tema 4.3 Cxema Mouceea
JlnHAaMu4yeckoe
Tema 4.4 [Ipobnema cuHTE3a U1 CUCTEM C HENIPEPHIBHBIM
IpOrpaMMHUPOBaHUE
BpPEMEHEM
Tema 4.5 JlocTaTO4YHBIE YCIOBHS ONTUMAIBHOCTH
Tema 5.1 [TocTaHOBKa 3a7]a4M ONTUMAJIBHOTO YIIPABJICHUS
Tema 5.2 @opmynupoBKa NpUHIMIIA MAKCUMYMa
Tema 5.3 Jloka3aTenbCTBO MPUHIMIIA MAKCUMYyMa
Paznen 5 A p y

Tewma 5.4 Ilpunnun MakcuMyMma JiIsl 3a/1a4 ONTUMAJIBHOTO
yrpaBieHus ¢ (a30BbIMH OTPaHUYCHUSIMHU

Tema 5.5 CBsi3p MeX 1y IPUHIMIIOM MaKCUMyMa M KJIacCH-
YECKMM BapHaAIlMOHHBIM HCUYHCICHUEM

Pa3nen 6

[IpuMeHeHue npuHIUIa
MakCHMyMa K 3a7a4aM
ONTUMU3ALNN

Tema 6.1 CBenenue 3aaun ONTUMU3ALMHU K KPaeBOM 3a7aue
[IPUHIIMIIA MAaKCUMyMa

Tema 6.2 Metoa cTpenbObl Ui YUCICHHOTO PEILICHHS
KpaeBoil 3a/1a4 MPUHIUIIA MAKCUMYyMa

Tema 6.3 Moaudukanuu metona HetoroHa: Mmoaudukanus
caeBa-CoHnnHa, HOpMHUpOBKa DeTOPEHKO

Tema 6.4 Meton Pynre-Kyrra pemenus 3agau Komu

HaumenoBanmne JUCIUNINHEI

TexH0JIOrHH NPOrpaMMHPOBAHHUS

O0béM qucHUIINHLL, 3E/ak 4.

5/180

COJEPKAHME JTUCIUITJIMHBI

Paznen 1
(OCHOBHBIE DJIEMEHTEI
cuHTaKcuca si3pika Python

Tema 1.1 ba3oBsrii cuntakcuc s3pika Python 3. Mozgens
[aMATH U OCHOBHBIX THITbI JAHHBIX
Tewma 1.2 [{ukibl u cnucku. OyHKIUH.

Paznemn 2
DJIEMEHTHI TEOPUHU AJITOPUTMOB

Tema 2.1 Ilonsatue anropurma. Mammna TeropuHra.
Brruncirmocts. Teopus cnoxxHOCTH. Bo3BeleHNE B CTENECHB:
aQHaIN3 aaropuTMa (YMHOE BO3BEJICHHE B CTETICHB).

Tema 2.2 3agauda o prok3ake. KagHslil anroput™m. Meton
PaJIMEHTHOIO CITyCKa KaK MPUMEP KaTHOTO alrOpUTMa.
Crparerus «Pa3zaensii u BnacTByii». PEKypCHBHBIN alropuTM.

Paznen 3
[Tapagurmsl IpOrpaMMUpPOBaHUS.
OO0BEKTHOOPHEHTHPOBAHHOE

Tema 3.1 OcHOBHBIE IPUHLIUIIBI TIPOTPAMMMPOBAHMSL.
[IporieypHO€E IpOrpaMMUpPOBaHUE.

Tema 3.2 O0BEKTHO-OPHEHTHPOBAHHOE MPOTrPAMMHUPOBAHHE
(OOII). dyHKIIMOHAIBHOE TPOTrPAMMHUPOBAHHE.

AJTOPUTMBI COPTUPOBKHU U
OUCKa

[IPOrpaMMUPOBAHUE Tema 3.3 Ocob6ennoctu OOII. Knaccsl 1 00BEKTHI.
Hacnenoanue. Peanuzanust OOII B si3p1ke Python
Tema 4.1 CoptupoBka Beioopom. CopTUpOBKa BCTaBKaMH.
Paznen 4 CoprupoBka “Metognom [ly3sipbka”. COpTUPOBKA CIAUSHUEM.

beicTpast copTUpOBKa
Tema 4.2 Haxoxnenne meauanbl. IlocieqoBaTeIbHBINA ITOUCK.
Metonb! cyxenus oonactu. Coptupoka B Python.

Paznen 5
ANTOpUTMBI Ha rpadax

Tema 5.1 I'padsl u ux ananus. I[Ipeacrasnenue rpagos.
O6xox rpada B ryOMHY U IIUPUHY

Tema 5.2 BoccTaHoBineHMe KpaTyaiiiiero nyTy. 3ajgada o
MepeMEeIeHNH IIaXMaTHOTO KOHS

Tema 5.3 AnroputwM [lelikctpbl. Ouepens u crek. Odepenp u

ctek B Python
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Tewma 6.1 [Ipunnun ontumansHoctu bennmana. [lonsitue
BOCXO/ISIIIIETO U HUCXO/SILEro peIeHHs.

[TapasuienbHbIE AITOPUTMBI

Pasnen 6 Tema 6.2 3amaga o kosimyecTBe MapuIpyToB. CxocTBa U
/Ilunamuueckoe OTJINYME JUHAMUYECKOTO TPOrpaMMUPOBAHUS U KOHLIETILIHS
[IPOrPaMMUPOBAHUE «pa3feisii U BIIACTBYI»
Tema 6.3 3agaua o 6aHkoMare. [[nHamMu4yeckoe
[IPOrpaMMHUPOBAHUE U UTPHI
Tema 7.1 Ipeanoceuiku. Knaccndukanusi BEBIMUCTUTEIBHBIX
cucreM. CPU u GPU npoueccopsl.
Paznen 7 Tema 7.2 XapaKTEpUCTUKU MAPAIJIEIbHBIX AJITOPUTMOB. THITBI

HETI0CIIeJOBATEILHOTO MTporpaMMupoBanus B Python.
Tema 7.3 Ipouecce! u [ToTtoku B Python. AcuaxpoHHbIe
[IPOrpaMMEL.

Paznen 8
OnTtuMuzanys nporpaMmm

Tema 8.1 MeToapl ONTUMU3ALUYA U YCKOPEHUS MPOrpaMM Ha
Python. [IpodunmrpoBanue nporpamm Ha si3bike Python.

Tema 8.2 Monyns line profiler. Kommmunsmmst Python: Ahead-
of-time u Just-in-time KOMIUJISIIHSL.

Monayns Numba.

Tema 8.3 Cython kak pacumpenue s3bika Python.
Ocobennoctu pazpadboTku nporpammel Ha Cython

Pa3nen 9
C\C++. Beenenue

Tema 9.1 C u C++ 0coOeHHOCTH S3BIKOB, UCTOPUS U
HBOJTIOLMS. MallIMHHOOPUEHTUPOBAHHBIE S3bIKH
[POrPaMMUPOBAHUS U TIPUHIIUITBI ICUCTBUS KOMIIBIOTEPA.
Tema 9.2 Tpancasuus koga. Buasl Tpancisiuu. Otanyus
WHTEPIPETATOPOB U KOMIHISTOPOB.

Tema 9.3 ComnocraBnenue nporpamm Ha Python u C/C++.
Oo6nacte npuMeHeHus U A361k0B C/C++.

Tema 10.1 Briounoe ycrpoiicTBo porpamm Ha s3bikax C/C++,
CHUHTAaKTU4ECKHE IPAaBUIIA BbICIEHUS OJ0OKOB U UX TUIIBL.
Tema 10.2 ba3oBble HHCTPYKIIMU: BETBJIECHUE (UM YCIOBHAs

MaccuBbI U yKa3aTenu

Pa3nen 10 . .
mHCTpyKUUs), ukisl (while, do while u for), onepato
(OCHOBHBIE 3JIEMEHTBI pyKi), 1 ( ’ ), onepatop
L TAKCHCA 0e3yCI0BHOTO MIEPex0/ia, OrepaTop MHOKECTBEHHOTO BLIOODA.
Tema 10.3 CuHTaKCHYECKHE KOHCTPYKIIUU JIJIs1 PAOOTHI C
(byHKUMAMU: 0OBSBICHHE, ONIpeiesieHe, BbI30B. CTek
BbI30BOB. CpaBHEHME goto U return
Tema 11.1 Ykazarenu u agpeca. Pabora ¢ ykazarensamu u
agpecamu. MaccuB Kak CTPYKTypa JIaHHbIX: XpaHEHUE B
Pasnen 11 P PyKTypa i P

MMaMsITH, TOCTYII K JIEMEHTaM.
Tema 11.2 Co3nanue cTaTHYECKUX MAaCCUBOB. AJlpecHast
aprdMeTHKa

Paznen 12
CTaTI/I‘IeCKa}I U JUHaMHU4YCCKast
[MaMsITh.

Tema 12.1 IlpaBuna co3ngaHue CTaTUYECKUX MACCUBOB, €T0
MHUIIATU3a1Ms U ucnoib3oBanne. OTHOMEpPHBIE U
MHOT'OMEPHBIE CTATHYECKUE MACCUBBI.

Jlunamuueckast mamsth (C cTHIIB).

Tema 12.2 JIlunamuueckast naMsarts (C++ ctunp). OyHKIUU
1 paboThI C AMHAMUYECKOM MaMAThIO, OTNIEPAIlUH BbIEICHUS
1 OCBOOOXKICHHUS TAMSTH

Tema 12.3 Coznanue oqHOMEPHBIX U MHOTOMEPHBIX

JAUMHAMHUYCCKHUX MAaCCUBOB
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Pazmen 13
CTpYKTYPHUPOBAHHBIC THITBI
TTAHHBIX

Tema 13.1 MaccuBsbl, CTpPOKM CUMBOJIOB, CTPYKTYPBHI,
00BbEeIMHEHNE, TEPEUUCITUMBINA TUI IaHHBIX, OUTOBBIE MOJIS.
CHHTaKCHYECKHE OCOOEHHOCTH OOBSABIEHNS, HHAIIHATN3AIHN
1 paboTHI.

Tema 13.2 OcobeHHOCTH «yIMaKOBKW» B maMsTH. [Ipumepbl
MCII0JIb30BaHus. JIMHaMUYeCKue CTPYKTYphl JaHHBIX: BEKTOP,
ouepenb (CTeK), CIIUCOK, KaK MPUMEPBl OpraHUu3aIu paboThI ¢
CTPYKTYpHUPOBAHHBIMH JAHHBIMU B TUHAMHYECKOM PEKUME.

Pa3nen 14
[lepexBat omubOK

Tema 14.1 CuHTakcuc onepanuu 00pabOTKU NCKITIOUCHHH.
[ IprMepsl UCIIOIB30BaHUS.

Pazmgen 15
BBOI-BBIBO JAHHBIX

Tema 15.1 Ilonstue moroka u Oydepa. KnaBuatypa, sxpan u
(aiin Kak UICTOYHUK U MPUEMHHUK TaHHBIX.

Opranusanys MNOoTOKOB BBOJA U BbIBOJIA JaHHBIX B C++.
Tema 15.2 3amuch JaHHBIX B HOTOK U UTEHUE JAHHBIX U3
rnoToka. [lo3unmonnpoBanye 1aHHBIX B TOTOKE. PesxxnMbl
paboThI ¢ paitnamMu: YTeHHE-3aIUCh, CAMBOJIbHBINTEKCTOBBII
dbopmaT 1 X KOMOMHAIIUN

Tema 15.3 TekcroBble u OMHApHBIE (aiiabl, © 0COOEHHOCTH B
HUX XpaHEHUs JaHHBIX. Dailsibl IPSAMOro AOCTYIa

Pa3nen 16
OOBEKTHO-OPHEHTUPOBAHHOE
nporpaMmmupoBanue B C++

Tema 16.1 Co3nanue kiaccoB 1 00bekToB. Hactpoiika
MoaubuKaTopoB Aoctyna: public, private u protected.
JIpy>kecTBeHHbIE ()YHKIIUU U KJIACCHI.

Tema 16.2 KimroueBoe ciioBo this. Opraau3zanus onepauu
Haclie1oBaHus B s13bike C++. BupryansHble QyHKINU U
neperpys3ka (yHKIUH U OllepaTopoB.

Paznen 17
Hcnonp3oBanve OUOIUOTEK

Tema 17.1 O630p u npumeps! ucnonb3oanus STL u BOOST

Pa3nen 18
[TapasuienbHbIE AITOPUTMBI
1 CUCTEMBI

Tema 18.1 Knaccuduxanus BerauciurenbHbix cucrem. CPU u
GPU nponeccopsl. XapaKTepUCTUKU NapauIeIbHbIX
QIITOPUTMOB

Tewma 18.2 Tumnsl HenocIeAO0BATEIBLHOTO MIPOrPAMMHUPOBAHUS.
CrangapThl MapaJyIeIbHBIX BEIYMCICHUN: B3aUMOACHCTBUE
MEXY y3J1laMU CYNEPKOMIBIOTEPA, B3aUMOJACHCTBUE MEXTY
simpamu ogHOro CPU BHYTpH OJTHOTO Y314, YCKOPHUTEIN
BHYTPH OJIHOTO y371a

Pa3nen 19

AJTOPUTMBI BO BHEUITHEN aMATH

Tema 19.1 Opranuzanys BEIYUCICHUN ¢ yYETOM
MepapXUUecKoi CTpyKTypsl maMaTu. bydepuszanus npu
YTCHUU U 3aIIHUCH.

Tema 19.2 CnoxHble M TUHAMUYECKUE CTPYKTYpPHI JaHHbIX.
AnroputMmbl Ha rpadax Bo BHemHe# mamsatu (BFS, DFS,
MMOUCK CBSI3HBIX KOMIIOHEHT, MST)

Pa3nen 20
Texnonoruss OpenMP

Tema 20.1 ITapamienbHbie BEIYMCIEHUS C HCTIOJIb30BAHUEM
cranzapra OpenMP.

Tema 20.2 OcHoBHbIE cBeqieHUs. HUTH 1 po1IeCChl.
[lapamnensHbie U TOCIEAOBATEIbHBIC 001aCTH

Tema 20.3 IlapannenbHbie IUKIIBI U TApaJUICIbHbBIE 00JIaCTH.
ABTOMaTHUYECKOE pacrapajieIMBaHUsl LIUKJIOB.
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Paznen 21
Texuonorus MPI

Tema 21.1 ITapamienbHbie BEIYUCIEHUS C HCTIOJI30BAHUEM
cranzapra MPI. OcHoBHbIe cBesieHus1. OCHOBHBIE NPOLIETYPbI
MPI.

Tewma 21.2 Tunbl nanasix MPIL. CriocoOsl iepenauu
coobmienuii. [Iprem u mepenava cooOmeHnit mporeccaMmu

Paznen 22
Texnonorust OpenACC

Tewma 22.1 ITapannenbHble BBIYUCIEHUS C UCTIOJIb30BAHUEM
crtannapra OpenACC

Tema 22.2 O630p npousBoautenbHocTd GPU B pa3znmuyHbix
npuiokeHus1x. CpaBHEHNE BBIUMCIUTENbHBIX YCKOPHUTEEH.
OCHOBHbBIE IPUHIIMIIBI TOCTHKEHUS BBICOKOU
[IPOU3BOIUTEIBHOCTH

Tema 22.3 IIpeumymectBa OpenACC. Monenb UCIOTHEHUS:
gangs, workers, vectors. Jlupexktussl paralallel, kernels, loop
Tema 22.4 AtpuOyThl naHHBIX. Pernonsl nanubix: data, enter
data, exit data. JlomosiHUTEIbHBIC KOHCTPYKITUN YIIPABJICHUS
nanabpiMuU: cache, update, declare

Tema 22.5 ACUHXpOHHOE HCTIOJNHEHUE - async U wait.
ATtomapHsble oniepaiuu. I mobansable mepemennbie. OpenACC
B C++

Pa3nen 23
[IporpammHoO-annaparHas
apxutekrypa CUDA

Tema 23.1 Apxurektypa GPU. Uepapxus namsitu GPU.
[Iporpammuast monens CUDA.

Tema 23.2 Ucnons3oBanue oudnuorexk C++ st
nporpammupoBanust Ha OpenCL u CUDA

Pazgen 24
BBeneHne B pacpeieieHHbIE
00BEKTHBIE TEXHOIOTHA

Tema 24.1 TlonsTre pacnpeneieHHON CHCTeMbl 00padOTKH
nH(popManuu. Buibl 1 CBOMCTBA pacpeIeICHHBIX CUCTEM.
Tema 24.2 ApxuTekTypa NporpaMMHOT0 0OecTIedeHUs
MH(OPMALIMOHHBIX CUCTEM. YTIpaBIeHHUE B3aUMOJICHCTBUEM
Pa3HOPOAHBIX MPUIOKECHUN

Tema 24.3 OcHOBHBIE MEXaHU3MBI pACTIPEICIICHHBIX
00BEKTHBIX TEXHOJIOTUH.

Pa3nen 25

(OCHOBHBIE MOJIEIU
pacrpeesIeHHbIX 00BEKTHBIX
TEXHOJIOT U

Tema 25.1 Buapl pacnipeienieHHBIX puiiokeHuit. O6maunble
TexHojoruu. OnpeaeneHne 00J1a4yHbIX BHIYUCICHUH.
MHOTroCI0iHas apXUTEKTypa 00JIAYHBIX TPUIIOKEHUH.
KoMmoHeHTH! 00JIaYHBIX TPUITIOKCHHH.

Tema 25.2 JlocTOMHCTBA U HEIOCTATKU OOJIAYHBIX
BBEIYMCIICHH. Hanbomee pacipocTpaneHHbIE 00J1auHbIC
ratopmbl. GRID-TexHOMOTHH.

Tema 25.3 Apxurexkrypa GRID. Crangaptet GRID.
[lapameTpuueckue Mmoaenu npoussogurensHoctu GRID.
CpaBrenne GRID u O6auHbIX BBIYNCICHUH.

Paznen 26
[IpoOneMbl HHTETpaIun
[IPUIOKEHUN

Tema 26.1 [IpoGiemMbl HHTETpAIU TPHIIOKEHHUH.
KoMIuiekcHas MHTerpanus NpuiokeHni. bpokepbt
cooOIIeHnii. Moaep B3auMOIENCTBAS
"myOnuKanus/moanucKa”

Tema 26.2 CucteMsl yrpaBlieHUs pabOuUM ITOTOKOM.

CepBepbl MPUITTOKEHHH.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1

BBeneHre B MallIMHHOE 00y4YeHUE
1 00pabOTKy TaHHBIX.
[IporpaMMHBIN UHCTPYMEHTAPUN

Tema 1.1 BBenenne B MmammmHHOE 00y4deHHEe U 00pabOTKY
naHHbIX. [locTaHOBKA OCHOBHBIX KJIACCOB 33]1a4 B MAIIMHHOM
00y4YeHUH.

Tema 1.2 Perpeccus u xnaccudukanus; KiiacTepu3aris,

Data Mining u Machine CHHKEHHE Pa3MEPHOCTH

Learning. Tema 1.3 O6paboTka TeKCTOB; 00paboTKa M300paKEeHUI
Tema 2.1 OcHOBHO anmapat KOMOMHATOPUKH B MaT.
cTaTucTUKH. OCHOBHBIC TIOHATHS MaTeMAaTUYECKOM

Pasnen 2 CTaTUCTUKU

OcHOBHOI anmapar
KOMOWHATOPHKHU U MarT.
CTATHCTUKH.
PerpeccMOHHBIN aHATU3 U
c)KaTue JaHHBIX.

Tema 2.2 CraTucTuuecKHe OLIEHKH, UX CBOMCTBA, IPOBEPKA
runoTe3. PerpeccHoHHbIN aHAIN3 U CKaTHE TaHHBIX.

Tema 2.3 3anava perpeccur. MuHuMu3anus KBajapara
oTKJIOHEHHsI. PerpeccnonHast pyHKIMS: yCIOBHOE
MaT.0XUJTaHHUE

Tewma 2.4 JIuneitnas perpeccust u Mmetoa k Omvkanmmx
coceneil. [lepeoOyuenue u HeTOOOyUEHHE

Tewma 2.5 PaznokeHue omuOKH Ha IITyM, CMEIICHHE B pa3opoc

Paznen 3

JleTexTpOBaHNUE BHIOPOCOB U
aHoManuii. O4nCTKa JaHHBIX U
TEXHOJIOTUH PETYIISPH3AIHU.

Tema 3.1 JlerektupoBaHue BEIOPOCOB 1 aHOManuil. Uto Takoe
BBHIOPOCHI, TUITHI BEIOPOCOB

Tema 3.2 Metoabl o6HapyxeHus: BbIOpocoB. [lonck anomanuit
Tewma 3.3 lensypupoBanue BoIOOpKH. OTCEB 0OBEKTOB-
BBIOPOCOB, yJaJleHHE BEIOPOCOB

Tema 3.4 OuyucTka JaHHBIX U TEXHOJIOTUU PETYJIpU3ALINH.
OCHOBHBIE BU/IbI PETYJISIPU3AIMN

Tewma 3.5 Meton peaykiuu pazmepHoCcTH. MeTozsl 0TOOpa
MIPU3HAKOB

Pasnen 4

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

Tema 4.1 TexHonoruu kiacTepusanuu u Kiaccupukammm. K-
means. EM-anroputm

Tema 4.2 JIpyrue MeTobl KJIacTepHU3alvu. 3a1a4u
knaccudukanuu. baliecoBckuii kiaccudukartop

Tewma 4.3 JIuneitHbie METOBI IS KIacCU(DUKAITUH.
Jloructudeckas perpeccusi, MaKCUMH3AIUs MPaBIoTIo00us
Tema 4.4 HelipoHHbIE ceTH: 00111ast apXUTEKTypa.
Mmorocnoitasie ceti. O6paTHOE pacpoCcTpaHEeHHE OIUOKH
Tema 4.5 CToxacTUYECKU TPAJUEHTHBIN CITYCK.

[ 'eHETMUECKUE AT OPUTMBI

Pa3nen 5

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

Tewma 5.1 M3Brieuenne mpu3HAKOB / BbICIICHUE OCOOCHHOCTEH
(Feature detection)

Tewma 5.2 TlpeoGpazoBanust mpusHakoB. Hopmanuzarus
MaHHBIX. MeTo1bl HOpMaTU3aliK JaHHBIX

Tema 5.3 Hopmanu3zaius o MeToy MUHUMAaKca.
Hopmanusanus o Z-nokasarento. JlecaTuanoe
MacIITaOupOBaHKE

Tema 5.4 HeueTkue MHOKecTBa. baiiecoBrsl ceTr. 3agaun
0aiiecOBCKOTO BBIBOZA. MeTOoIuKa MOCTPOCHHSI HEUETKOM

0aiiecoBOM ceTH
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COJEPKAHME JTUCIUITJIMHBI

Paznen 1 Tema 1.1 Ilonstue BbIOOpKH. CHOCOOBI NpEACTABICHUS
BeposTHOCTHO - CTaTHCTHYECKasBEIOOPOUYHBIX JAHHBIX
MOJICIIb. Cratuctuku.Tema 1.2 OcHOBHbIE BBIOOPOYHBIE  XapPaKTEPHUCTUKU:
Bri6opouHoe cpenHee HBBIOOPOYHOE CpenHee, BBIOOpPOYHAs IUCIIEPCHs, MEIHUaHa,
nucnepcus. Mennana u Mmoja.  Moja
OMIpruyecKas byaxkmmsiTema 1.3  DOwmnupudeckas  (QyHKIUS — pacrpencsieHHus.
pacnpeneieHus. Busyanuzanust BBIOOPOYHBIX JaHHBIX. [ McTorpamma. "Sumk ¢
['ucrorpamma ycamu"

Tewma 2.1 IlonaTHe NECKPUNTUBHON CTAaTUCTUKH
Paznemn 2

CBOIicTBa CTAaTUCTHK. 3ajada
TOYEYHOI'0 OLICHUBaHMs. MeTon
MaKCHUMaJIbHOTO TIPaBAONIOA00HS.
MeTo 1 MOMEHTOB

Tema 2.2 CBoiicTBa BHIOOPOYHBIX OIIEHOK: COCTOSATEIHLHOCTD,
HECMEIIEHHOCTh, 3(PEKTUBHOCTD

Tema 2.3 Mertonsl HaX0KICHHUA  TOYECUHBIX
HEU3BECTHBIX napameTpoB pacrpeiesieHU:
MaKCHMaJIbHOTO MPaBAOIOoI00MsI, METOJI MOMEHTOB

OILIEHOK
METO/

Pazpnen 3

TodyeuHOoe U TOBEPUTEITBHOE
OILICHHUBAHUEC MAaTEMATUYCCKOT'O
0KUJaHUSI HOPMAJIBHOTO
pacrnpenesieHus Py U3BECTHOU U
HEU3BECTHOM AUCIIEPCUU

Tema 3.1 OnpeneneHre NOHATHS TOBEPUTEITHLHOTO MHOKECTBA
Tema 3.2 BeiBoa popMyit [uis TpaHHILL JOBEPUTEIBHBIX
MHTEPBAJIOB JIJI1 MATEMATHYECKOTO OKUJAHUS HOPMAIIBHOTO
pacnpeiesieHus TPU U3BECTHOW U HEU3BECTHOW JUCIIEPCHU

Pasznen 4

JloBepUTENbHBIN MHTEPBAI IS
CPEIHETO KBAIPaTUUECKOTO
OTKJIOHEHHUS] HOPMAJIbHOTO
pacnpeneseHus npu
HEN3BECTHBIX ITapaMeTpax.
Pacnpenenenue xu- kBaapar.
Pacnpenenenue CThlo€HTA.
JloBepUTENbHBIN HHTEPBAT IS
MPOTIOPITUH (JI0JIM) B CITydae
001X BEIOOPOK

Tema 4.1 Teopernueckoe 060CHOBaHUE POPMYII ISl TPAHULL
TTOBEPUTEIILHOTO UHTEpBaja JUIsl CPEAHETO KBAAPATHIECKOTO
OTKJIOHEHUS] HOPMAJIBHOTO pacIipeesieH s (IpyU HEM3BECTHBIX
rmapamMeTpax) U JJIs MPOTIOPIKHU (J071) B Cirydae OOIbIITNX
BBIOOPOK

Tema 4.2 CBoiicTBa pacupeaeneHuil Xu-KBaapar u
CrtbroneHTa

Pa3nen 5

OCHOBHBIE TIOHATHS TEOPUU
npoBepku runore3. Ommoku 1-ro
u 2-ro poaa. P-3nauenue.
[IpoBepka rumnoTes3 o napamerpax
HOPMaJIbHOTO paclpeesIeHusl.

Tema 5.1 Teopernyeckue cBeICHHS O CTATUCTUYECKHUX
UIIOTE3aX M PEIEBAHTHOM MOHSATUIHHOM ammapare.
Tema 5.2 Kputepuu npoBepku THIIOTE3 O TapameTpax
HOPMAaJILHOTO PACHIPEIEIICHHS

Pa3nen 6
CpaBHEHUE BYX IpyIII

Tema 6.1Bo3MOXKHbBIE TOCTAHOBKHU 33J]a4U O CPABHEHHUH
BBIOOPOK B (pOpME CTaTUCTUYECKHUX TUIIOTE3

Tema 6.2 Kputepuu mpoBEpKH T'MIOTE3 O PABEHCTBE CPEAHUX
HOPMAaJIbHBIX T€HEPATIbHBIX COBOKYITHOCTEH MPU U3BECTHBIX U
HEU3BECTHBIX JUCTIEPCUSIX

Tema 6.3 Kputepuii CtproeHTa
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Paznen 7

Kputepuit Xu-kBapar.
[IpoBepka HE3aBUCUMOCTH
[IPU3HAKOB

Tema 7.1 Bo3MOKHbIE TOCTAHOBKY 33/1a4¥ O HE3aBUCUMOCTHU
KOJTMYECTBEHHBIX M KAUECTBEHHBIX MPU3HAKOB (KOMIIOHEHT
NIBYMEPHBIX CITy4alHBbIX BEJIMYWH)

Tema 7.2 Teopernueckoe 000CHOBaHUE KPUTEPUS XH-
KBaJIpaT

Tema 7.3 Mo3andHasi quarpaMMa Kak CpeiCTBO BU3yajbHOU
OLICHKH MPAaBIONOA00HOCTH TUIIOTE3BI O HE3AaBUCHMOCTHU
[MPU3HAKOB (B CIydae KAYECTBEHHON IPYITTUPOBKH)

Paznen 8

HenapameTpuyeckue Kputepun
npoBepku runore3. Kpurepuit
YunkokcoHa. OCHOBBI
KOPPEJIALIMOHHOTO aHaln3a

Tema 8.1 Teopernueckoe 060CHOBaHUE TPUMEHEHHS
HerapaMeTpUUECKUX KPUTEPHEB ITPOBEPKH TUIIOTES.
Kputepuii Y uinkokcona

Tema 8.2 OCHOBHBIE MOHATHS KOPPEISIITUOHHOTO aHAJIN3A:
KOoBapuaiys, KOdQQHUIUEHT KOPPEIALUH, UX BEHIOOPOUHBIE
OLIEHKH

Tema 8.3 [Ipumenenne BbIOOpOUHOTO K03 PuiineHTa
KOppESLUY [Tl OLIEHKH CTETIEH! 3aBUCUMOCTHU IIPU3HAKOB
(KOMIIOHEHT IBYMEPHON HOPMaJIbHOM CJIy4aliHOM BEJIMYMHBI)

HaumenoBanmne JUCIUNINHDI

Cucrembl NCKYCCTBCHHOI'0 HHTECJJICKTA

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1

TeopeTnueckue 3a1auu,
peraeMble METOAaMHU
HCKYCCTBCHHOI'O MHTCJUICKTA

Tema 1.1 MmkeHepHbIe 3a/1a4H, pelIeHne KOTOPBIX TpeOyeT
[PUMEHEHUS METO/I0B UCKYCCTBEHHOT'O UHTEIIJIEKTA.

Tema 1.2 MaTtemaTuyeckoe onrcaHue MHXEHEPHBIX 3a7a4 —
[MOCTAaHOBKA aOCTPAKTHBIX 3a/a4: BHIOOD, TTOUCK ITyTH,
reHepaIys AIbTePHATHB, KIIACCU(UKALINS.

Pa3nen 2

O6nacTy IPaKTUYECKOTO
PUMEHEHHS METOJIOB
HCKYCCTBEHHOT'O MHTEJIEKTa

Tema 2.1 Xopo1o 1 10X0 CTpyKTypUpPOBaHHbBIE IPEIMETHbBIE
obmactu. DPPEeKTUBHOCTD pEIICHUS TPAKTUYECKUX 3a]1a4
METOAAMU UCKYCCTBEHHOTO MHTEIJICKTa U KPUTEPUU
n3mMepeHus 3pHEKTUBHOCTH.

Tema 2.2 [Tpunuuns! 3pPEeKTUBHOTO IPUMEHEHHUS] METOJIOB
MCKYCCTBEHHOI'O MHTEJICKTA

Pasnen 3
Mojenu npeacTaBIeHUs 3HAHUM.

Tema 3.1 O6mas cxema Moienel peCTaBICHUs 3HAHUH.
OcHOBHBIE CBEZICHUST 00 OCHOBOTIOJIOKHUKAxX. KpaTkue
MCTOPUYECKHE CIIPABKH O Pa3BUTHU MOJIENIEH.

Tema 3.2 OcHOBHBIE pelIaeMbIe 3a/1a4u, 0071acCTh
PUMEHUMOCTH U 3P PEKTUBHOCTD, OIBIT U CIIELU(HKA
HKCILTyaTalluk, IPUMEPHI OTAEIbHBIX PEATbHBIX CHCTEM,
CO3JIaHHBIX Ha 0a3e 3TUX MOJIeNIel, HHCTPYMEHTAIbHbIC
cpeAcTBa A paboThl C STUMH MOJIEIISIMHU.

Tema 3.3 CoBpeMEHHbBIE MUPOBbIE MOAETU-IUIEPHI U
[IPUYMHBI UX JuAepcTBa. [lepedeHp KIroueBbIX My OIuKaIHii.
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Pa3nen 4
CeMaHTHYECKUE CETH

Tema 4.1 [Ipencrasnenne CC B Buze rpaga ¢ HUKIaMH.
Teopema 0 BO3MOKHOCTH pa3BsI3bIBaAHUS JIIOOOTO
[MOJIHOCBSI3HOTO Tpada B IepPeBo.

Tema 4.2 Onpenenenne CC. OueHb KpaTKas UCTOPUS
pa3BuTUs. TUIBI y37I0B ¥ TUIBI OTHOLIEHUN (TEOpUn
kateropuii Kanra, JIokka, bakona, Apucroresns, cOBpeMeHHast
TEOpUs JIMHTBUCTUKHU U €€ aBTOPHI).

Tema 4.3 «IToBepXHOCTHOCTBY U «TJTyOMHHOCTBY 3HAHHH KaK
ocHOBHBIE oTiinuus Moaenu CC u npoaykuuoHHoi. [Ipumepst
«TIOBEPXHOCTHOTO» U «TJTyOMHHOT0Y» OMHCAHUN OJHON U TOU
HKe 3a]1a4i M yKazaHue obacTeil mpuMeHEeHUs
[MOBEPXHOCTHBIX U TTTyOMHHBIX 3HAHUH.

Tema 4.4 Knaccuduxauus CC. [Ipeamernsie odnactu, B
KoTopbix CC nonyuunu pacnpoctpanenue. [Ipumepsi.
JlocTOMHCTBA U HEAOCTATKU. METO/bI M alTOPUTMBI BBIBOJIA
Ha CC. OcHoBBI Teopuu MHOXkeCTB Juist onucanus CC.

Paznen 5
DKCrepTHBIE cucTeMbl. OOmmumii
0030p

Tema 5.1 Heo6xomumocts OC B MpakTUYECKUX 3a/1a4ax
yenoBeueckon aestenpbHoctu. Onpeaenenue IC. Uctopus
pa3BUTH U 00JIaCTH MpUMEHeHHs. 3anaun, pemaembie DC.
Tema 5.2 Texnonorusa npumenenus: 9C U ee OTIIMYHUE OT
TEXHOJIOTUH MPUMEHEHUS «OOBIYHBIX)» mporpamm. Kpurepun
HeoOxoaumMocTH npuMeHenus JC.

Tema 5.3 Tunuunsie coctaB u cTpykrypa OC. SA3biku
npeacTaBieHus 3Hanni. Kitaccudukanus 3Hanuii 1o riryonHe
1 KECTKOCTH.

Tema 5.4 Knaccudukamust 3C 1 cOBpeMEHHBIE TCHACHITUN B
ux pazsutuu. ITpumepsl npaktuyeckux 9C.

Paznen 6
TexHomorus pa3paboTKu
DKCIIEPTHBIX CUCTEM

Tema 6.1 Dramsl pazpabotku IC 1 UX OTIUYHE OT

pa3pabotku «o6branoroy I10.

Tema 6.2 PaGoTa nrxeHepa 1o 3HaHusM. [lonydeHnue 3HaHUI.

Br16op Mojenu npencTaBieHus 3Haauid. Komnektus
azpabotunkoB. OcobeHHocTH pa3zpabotku IC.

HaumenoBanmue JAUCHHUIIIMHBI

HckyccTBeHHbIE HeHPOHHBIE ceTH (TJ1y00Koe 00y4eHune)

O0bém qucuumiInebl, 3E/ak. 4.

8/288

COJEPKAHME JTUCIUITJIMHBI

Paznen 1

OcHOBHBIE TOHATUS. Tunosnorus
3a/1a4, pelaeMbIlX METOJaMU
MalTUHHOTO 00yYeHUSI.
MHOTrOCI0MHBIN NEPCENTPOH

Tema 1.1 Onpenenenus, NCTOpuUs pa3BUTHS U IJIaBHBIE
TPEH/Ibl UICKYCCTBEHHOT'O MHTEIJIEKTA.

Tema 1.2 buonornueckuii HEHPOH M €r0 MaTeEMaTHYECKAs]
Mozenb. Tumbl GyHKIMN akTuBanui. Helipocetn n ux
kinaccupukanus. MaTemMaTuueckue MoAeIu
CIEeLUAIN3UPOBAHHBIX HEHPOHOB.

Tema 1.3 MHorocnolinbsle HelipoHHbIE ceTu. [Ipencrasnenue
3aJja4 PErpeccuy, anpoKCUMAIUK, UACHTHPUKALUH,
YIpaBJIEHUS, CKaTUs JAHHBIX B HEHPOCETEBOM JIOTHYECKOM
0a3rce. MHOTOCTIOWHBIN IEPCENTPOH.

Pa3nen 2
DBOJIIOLMOHHELIE METOIBI
00y4deHus

Tema 2.1 Aaroputm 0OpaTHOTO PACIPOCTPAHCHUS OMIUOKH U
ero Mo UKAIINH.

Tema 2.2 BpiOop onTUMaNIbHBIX TAPAMETPOB CETH
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Pasnen 3
Bupl HEHPOHHBIX CETEM

Tewma 3.1 HeliponHnas ceth ¢ 0011eii perpeccueii.

Tema 3.2 BepoaTHOCTHasi HEMPOHHAS CETh.

Tema 3.3 HeiipoHHble ceTH ¢ paguaabHbIMU 0a3UCHBIMHU

(b YyHKIHSAMU.

Tema 3.4 HelipoHHas ceTh U CaMOOPraHU3YIOLIUECS KapThl
KoxoHeHa

Pasnen 4
DBOJIIOIIMOHHEIE METOIBI
00ydeHus

Tema 4.1 Anroputm 0OpaTHOTO pacrpoOCTPaHEHHS OIIUOKH U
ero MoauduKai. MHOTOCIIONHBIEC TIEPCENTPOHBI.
Bb100p onTUMAaNIbHBIX TAPAMETPOB CETH

Pasnen 5
HeiiponHsle ceT ¢ 00paTHBIMHU
CBSI3SIMU

Tema 5.1 Heitpocetn Xondunna. HefipocereBbie METOABI
peleHNs] ONTUMU3alMOHHO-KOMONHATOPHBIX 3ajau.
Heiipocetn Xsmmunra. Pacrio3naBanue 00pazoB ¢ MOMOILBIO
PacCTOSHUM.

Tema 5.2 JIByHaIpaB/I€HHbIE aCCOLIMATUBHBIE HEUPOCETH.
HeiipoceTu ¢ 00paTHBIMHU CBSI3IMH Ha 0a3e mepcentpoHa

Paznen 6 Tema 6.1 I'myOokue HEHPOHHBIC CETH.
Crnenuanu3upoBaHHbIC Tema 6.2 CBEpTOUHBIC HEHPOHHBIE CETH.
HEWPOCETH Tewma 6.3 PekyppeHTHBIE CETH.

HaumenoBanmne JUCIUNINHDI

Geoinformation systems and applications

O0béM qucHuIINHLI, 3E/aK 4.

3/108

COJAEPKAHME JUCIITJIMHBI

Tema 1.1 ['eorpaduyeckas napopMaIOHHAs CHCTEMa: 0030D,
IIPOrpaMMHOC OGGCHC‘ICHI/IG " JaHHBIC, MTPOCTPAHCTBCHHLIC U

Paznen 1
A aTprOyTHBHBIC JaHHBIC, BEKTOPHBIE U PaCTPOBBIC TAHHEIE,
DyHTaMEHTAIbHBIC TTOHATHUS
S — CJIOM, CETH U BEO-KJIIMCHTHI.
p Tema 1.2 OtkpsiTie 1 Kommepueckue ['TC.
Tema 1.3 Tematnueckue I MC-npunoxenus.
Tewma 2.1 Uctounuku gannbeix st [UC. [Ipobnemsr BBoga
Pa3nen 2 TAHHBIX.

["eonH(bOpMALIMOHHBIE CUCTEMBI
Y [IPOCTPAHCTBEHHBIE JaHHbIE

Tema 2.2 JI33 kak UCTOYHUK JTAHHBIX.
Tema 2.3 I'eorpaduyeckas npuBsizKa U KapTorpadudeckue
npoekuuu B ['1C.

Tema 3.1 CocraBieHne TeMaTUYECKUX KapT, BUJIBI IIU(POBBIX

Pasnen 3 o
Moeneii peabeda, anroputMsl padoTsl ¢ LIMP, co3panue 3D-
TeMaTuueckoe A . p Pa, P P HMP, cosn
MOJEIICH MECTHOCTH.
KapTorpajupoBaHue,
Tema 3.2 KoMmIniekcHOE HCIIOIB30BaHUE TAHHBIX
MOBEPXHOCTH U ITU(DpoBast
TUCTAaHIIMOHHOTO 30HAMPOBAHUS ¥ T€OMH(OPMAITMOHHBIX
Moienb penbeda (LIMP) .
TEXHOJIOTHI B OTPACICBOM YIPABICHUU
Paznen 4 Tema 4.1 Tunuunsle 3anpocsl. OBepiieii.

Ananutnaeckue ynkuuu ['C

Tema 4.2 IIpoctpanctBenHsble 3anpocs! B ['TIC

Pa3nen 5
OdopmieHre cTUIS MPOCSKTa

Tema 5.1 Coznanue makeTa KapThbl
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HaumenoBanue JAUCHHUIIIMHBI

HckyccTBeHHBIC HelIPOHHBIE ceTH (00y4eHHe ¢
MOJAKPenJieHneM)

O0béM aucnunanHbl, 3E/ak.4.
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COJEPKAHUME JTUCIUITJIMHBI

Paznen 1
BeeneHue B oOydeHHe C
MOIKPETIICHHEM.

Tema 1.1 CtpykTypa anroputMa o0ydeHUs ¢ TTOAKPETUICHUEM.
Tema 1.2 Arent. @yHKIMs NOIUTUKU. DyHKIUSA [IEHHOCTH.
Tema 1.3 Monens. Tunsl cpen 00y4eHHsI C MTOIKPETIIICHUEM:
NIETEPMUHUPOBAHHAs, CTOXaCTUYECKAs C ITOJIHOW U HEIIOJIHOU
nH(pOpMaLMeH, TUCKPEeTHAs: M HeNpephIBHAA, SNU30AUYECKast U
HE 3MM30/INYeCKasi, OAHOAr€HTHAs U MHOTOAreHTHAsL.

Paznemn 2
TeopeTnyeckre OCHOBBI U
METOJIBI OOYUCHHUS C

Tema 2.1 MapkoBckue 1ienu 1 MapkoBCKHE MPOIIECCHI.
MapKOBCKUI MPOIECC MPUHITUSA PEIICHUM.

Tema 2.2 OyHKIMH IEHHOCTH COCTOSIHUSA, Q-QYyHKIIHS.
YpaBHenue bemnmana n onTUManbHOCTh. BRIBO ypaBHEHUS
bemMana.

Tema 2.3 JluHamMrueckoe NporpaMMupoBanue. MeTosl
MonTte-Kap:io u teopust urp.

MOJKPETUICHUEM Tema 2.4 OO0ydeHrne Ha OCHOBE BPEMEHHBIX PazIuIril
(Temporary Differences). TD nporuno3upoBanue. TD
oOydJeHwue.

Tema 2.5 Q obyuenue. Anroputm SARSA. (State-Action-
Reward-State-Action)
Pa3nen 3

[IporpammHoe obecrieueHue
00y4YeHHUS C TIOAKPEIUICHHEM

Tema 3.1 [TakeTsl mporpaMm 1Jid peajiv3alui HEHPOHHBIX
ceteii. Tensor Flow

Pasnen 4

Pa3BUTHE NCKYCCTBEHHBIX
HEUPOHHBIX ceTel. MeToIbl
CHMBOJILHON PErpeccuu

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

HanmeHnoBanmne JUCIHUNINHBI

IIpoexTHpOBaHNe AaBTOMATH3HPOBAHHBIX CHCTEM
ylnpasBJIeHHUs

O0béM qucuumiInebl, 3E/ak.4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1

WHCcTpyMeHTallbHBIE CPEACTBA U
TEXHOJIOTUH KOMIICKCHOM
ABTOMaTH3alM1 HTara
POEKTUPOBAHUS CPEJCTB U
cucteM ynpasinenus (CCY)

Tema 1.1 IIpoGnemaTika aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHUS CPENCTB U CUCTEM ynpasieHus. [Ipeqmer u
3aJauM qUCHUIUIMHBL [locTaHOBKa 3a/1aun aBTOMaTH3aLUuU
npoexktupoBanus CCY. CucteMHbIN NOAXO0 K
npoektupoBanuto CCY, ero HHTEpIpeTauus 1 KOHKPETU3aIUs.
CTpyKTYypHBIH, OJIOYHOHEPAPXUIECKHI, 00BEKTHO-
OpPUEHTUPOBAHHBIN MOIXO/IBI TP MOCTAHOBKE 33/1a4U
aBTOMATHU3UPOBAaHHOIO NpoekTupoBanus CCY.
Crpykrypu3zanus nporecca npoekrupoanus CCY.
Wrepaunonnslii xapakrep npoektuposanus CCY. Tunuzanus
U YHU(DUKAIMS POSKTHBIX PEIICHUN U CPECTB
npoektupoBarus CCY. Knaccuduxarms CAIIP.
Knaccudukamus CAITP mo mpuiioxeHuto, 1eaeBomy
HA3HAYCHHIO, MaclITabaM (KOMIUIEKCHOCTH pelIaeMbIX 3a1a4),
xapakTtepy 6azoBoi mojacuctemsl - siapa CAIIP, mo cioxHOCTH
0o0BbekTa mpoekTupoBanus. O030p COBPEMEHHBIX

VHURCNCATTEHEIX
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CAIIP, cnenmanusupoBanubix CAIIP. TenaeHunu pa3BuTus
CATIIP. CAIIP CV.

Tewma 1.2 ®ynknuu CAE/CAD/CAM-cuctem. CoctaB
unTerpupoBanHblx CAIIP. ITpouenyps! ananusa,
MOJIETTMPOBAHHUS, ONITUMHU3AIIMU MPOEKTHBIX pemeHnii B CAE-
cucremax. @ynkuuu CAD- cucrem: QpyHKIMH TBYXMEPHOTO
(2D) u tpexmepnoro (3D) mpoektupoBanusi. OCHOBHBIE
JULEH3UPYEMBIE sIIpa TEOMETPUYECKOTO MOJECIUPOBAHUSL.
Snapa reoMeTpudYecKoro MOAEIUPOBAHNUS, JOCTYIIHbIC B
ucxonnom kozae. MurerpupoBannsie CAE/CAD/CAM-
cuctembl. IHTepdeicl, S3b1kH, (OPMAThI MEKITPOrPAMMHBIX
oomenoB: IGES, DXF, Express, STEP, SAT (¢popmar sizpa
ACIS) u np. CALS-TexHomorunu 1 “HGOpMaIMOHHAS
noanepxka xuzHeHHoro nukiaa CCY. @Oyukmuun ACYII (ERP-
cucreM). ®ynkiuun SCADA-cuctem. ®yHKITUN CUCTEM
yIpaBlIeHUs JOKYMEHTaAMH U JJOKYMEHTOOOOPOTOM. ACIEKTHI
npobiematuk CALS. OyHKIIMOHATBHBIN COCTaB
uHTerpupoBanHbelx CAIIP: MaremaTnueckoe, mporpaMmMHoE,
TEXHUYECKOE, TUHTBUCTUYECKOE, NH(OPMALIMOHHOE,
OpraHU3alMOHHO MeToAnYecKoe obecriedenne. CTpyKTYpHBIH
coctaB uHTerpupoBaHHbix CAIIP: npoekTupytomye u
00CITY»KUBAIOIUE MTOACUCTEMBI; POTPAMMHO - TEXHUYECKHE
komruiekcbl CAIIP, mporpaMMHO-METOIMYECKHUE KOMITIIEKCHI
CAIIP.
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Pa3nen 2

Monenu 1 metoasl anannsa CCY
[IPH aBTOMaTH3aI[MH Tara
MPOSKTUPOBAHHUS

Tema 2.1 MoaenbHOE IPEACTaBICHUE CPEJICTB U CUCTEM
ynpasienus (CCY). MoaenbHoe peACTaBICHUE CUCTEM
ynpasienus 1 aneMeHToB CCY kak 00beKTOB
npoektupoBanus. [locranoBka 3amaun ananmuza CCY kak
00BEKTa C pactpe/IeICHHBIME MapaMeTpaMu. MeToabl
pelIeHus KpaeBbIX 3a7a4 npu npoekrupoBannu CCY. Metonabl
MPOCTPAHCTBEHHOW JUCKPETU3AIMN: METOIbl KOHEUHBIX
anemeHToB (MKD); MeTo1p1 rpaHUYHBIX 251IeMeHTOB (MI'D);
MeTo/1bl KOHEeUHBIX pazHocteit (MKP); MeTopl KOHEUHBIX
o6bemoB (MKO); ciekTpabHBIN METO; METO]T CBOOOTHBIX
cteHok. [TocranoBka 3amaun ananuza CCY kak 00bekTa ¢
COCPEIOTOYEHHBIMU NTapaMeTPaMHU. DTarbl TOCTPOEHUS
muddepeHranbHbIX Moaenel. [IpencraBnenue CTpyKTypsl
JIK, JIP TeXHUYECKUX CUCTEM YIIPABIICHHS B BUE
DKBUBAJICHTHBIX CXEM. Y CTAHOBJICHHUE CBA3EH MEXKILY
Pa3HOPOAHBIMHU MTOJACUCTEMAMH B COCTaBE CUCTEMBI
yrpasiaeHusi. MeTo bl MOTy4eHuUst MOJIee TEXHUYECKUX
CHUCTEM YNPABIICHUS IPU ONIUCAHUU C PA3HOUN CTENEHBIO
netanuzauuud. GopManbHbIE METO/IbI TIOTYUYEHUS MOJIETEeH
CUCTEM yIpaBiieHus:: 00001EHHBIH METOI, METO IEPEMEHHBIX
COCTOSTHUH, TAOJIMYHBIA METO/I, Y3JIOBOM METO/I.

Tema 2.2 MeToasl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHUS:
Metoabl ananu3a CCY. Meroasl aHann3a TEXHUYECKUX CUCTEM
B CAIIP. Pa3HOBHAHOCTH aHaIM3a KaKk MPOEKTHOW MPOLETYPbI
IIPY aBTOMAaTU3UPOBaHHOM NpoekThupoBanuu CCY.
OnHOBapHaHTHBIN aHAJIU3. MHOTOBapUaHTHBINA aHAJIN3.
Ocob6ennoctu marematuueckoro onucanust CCY npu
ABTOMAaTU3UPOBAHHOM IPOEKTUPOBAHUU: BBICOKAs
pa3mepHocTh Matematuueckoro onucanus CCY; mioxas
00yCII0BIEHHOCTh MOJieTbHOTO TipescTaBieHus CCY.
TpeboBanus k merogam ananuza CCY B CAIIP: To4HOCT®S,
3KOHOMHUYHOCTb,

HA/I)KHOCTbh, YCTOWYHBOCTh. OOIIME MPUHITUTIBI OPTaHU3AIUN
BBIYMCIIUTENIBHOTO ITpolecca. MeToasl aHaau3a B 4aCTOTHOM
00J1aCTH, UX OCHOBHBIE XapaKTepUCcTUKU. MeTo bl aHanmu3a CY
BO BpeMeHHO# o0iacTi. OCHOBHBIE XapaKTEPUCTUKHA METOIOB
aHaJIn3a TMHAMUYECKUX XapaKTEPUCTUK HETUHEHHBIX CUCTEM.
Croco0s! orieHKH ToYyHOCTH MeTonoB a”Hainu3a CCY Bo
BpeMeHHOH obsacT. CriocoObl OIIEHKH YCTOHYNBOCTH
MeTo0B aHanu3za CCY Bo BpeMEeHHOM 00y1acTi. AHAIN3
qyBcTBUTENHHOCTH CCY. AGCONIOTHBIN U OTHOCUTEIBHBIN

KO3 PUITMEHTHI UyBCTBUTEIBHOCTH.

®opMHUpOBaHKWE MaTPHUIIBl YYBCTBUTEIBLHOCTH. OrmpenaeneHue
TEXHOJIOTHYECKOro pa3zdpoca mapamerpoB CY Ha OCHOBE
MeTroaa CTATUCTUYECKUX UCIIBITaHU M. OcHOBHbIE
CTaTUCTUYECKUE XapPAaKTEPUCTUKU BBIXOJHBIX IAapaMETPOB
CCY': m1oTHOCTh pacrpeesieHus, MaTEMaTHYECKOE 0KHJIaHUE,
qucnepcus, ko3pguiuueHt xoppemsiuuu. MeTtoa HauxXyzuero
ciydasi. Anroputm pabodero stama Metoma Monrte-Kapio.
OneHKa TOYHOCTH METO/1a CTATUCTUYECKUX UCIIBITAHUIM.
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Paznen 3

MeTtonrl cuare3a CCVY u
BepU(PUKALIUN TPOSKTHBIX
pEIICHHIA TPH aBTOMAaTH3aIHH
HTarma MPOeKTUPOBAHHUS

Tema 3.1 MeToapl aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS:
MeTo bl cuHTe3a CCY. MeTonibl U anropuTMbl TEXHHYECKON
ONTUMM3ALMU CPEACTB U CUCTEM YIPABIEHUS, UX OCHOBHBIE
xapakrepuctuku. ®opmanuzanus 3a1a4u ONTUMHU3ALUH
napametrpoB CCYVY. [locTaHOBKa 3aa4u mapaMeTpUIECKOi
ontumuzanuu. Ycnosus padorocrnocoonoctu CCY. Kpurepun
ONTUMATBHOCTH KakK PpyHKIuu kauectBa CY. ANTUTUBHBIN,
MYJIbTUIUIMKATUBHBINA, MAKCUMUHHBIA KPUTEPUU
ONTUMAIBHOCTH.

HopmupoBanue ynpasisieMbIX U BBIXOAHBIX ITapameTpo CCY.
CtpykTypHblii cuHTEe3 TexHuueckux cucteM B CAITIP.
Knaccudukanus mnponenyp crpykrypHoro cuntesa CVY: mo
LEISIM CUHTE3a U COACPKAHUIO PE3yJbTaTOB; IO TPYIHOCTIM
dopmanuzanuy Mpoueayp CHHTE3a; MO TUIY CHHTE3UPYEMBIX|
ctpyktyp. @opmanuzamust cBenennii o CCY kak 00beKTax|
CTPYKTYpPHOTO CHHTe3a. MeToapl CTPYKTYPHOIO CHHTE3a.
Meronpl  MCKYCCTBEHHOIO  HMHTEIUIEKTa  KAaK  CPEJCTBA
aBTOMAaTHU3alMM 3a1ad CTpykTypHoro cunreza CVY. Cucrtemsl
NU, ucnonszyembie B CAIIP: unHpOpMannoOHHO-TIOUCKOBBIC
CHCTEMBI C HMHTEp(eiicoM Ha OCHOBE €CTECTBEHHOIO S3bIKA;
WHTEJUIEKTYyaJIbHbIE TAKEeThl MNPUKIAAHBIX NPOrpaMMm s
uHXeHepHeIX  pacueroB; JIK, JIP  uHTemiekTyaiabHBIE
nporpamMmmHo-mMeToaudeckne  kommuiekcel  (IIMK)  mns
MOJICJIMPOBAaHUSI U aHAJINM3a CHCTEM; 3KCIIEPTHBIE CUCTEMBI.
AJlaniTUBHBIE TE€HETUYECKHE QITOPUTMBI KaK aJrOPUTMBIL
peuieHus 3a1a4 cuHTe3a ycrpoucts CVY.

Tema 3.2 ABTOMaTH3aIMsl KOHCTPYKTOPCKOTO MPOESKTUPOBAHUS
CCY. ABromMaTu3anusi KOHCTPYKTOPCKOIO IPOEKTUPOBAHHUS B
paMKax KOMIUIEKCHOM aBTOMAaTU3allMK 3Tara MPOeKTUPOBAHUS
CCYVY': ocHOBHBIE IOHATHA. YPOBHU U 337ja4l KOHCTPYKTOPCKO-
TexHojornueckoro npoekrtupoBanust CCY. 3agaum cuHTes3a
KOHCTPYKLUI: KOMIIOHOBKA, Pa3MEILIEHUE, TPACCUPOBKA.
3ajaun KOHTPOJIS MMOJTYYEHHBIX KOHCTPYKTUBHBIX PELICHHUI;
odopmIIeHHE JOKYMEHTAIuU KOHCTpYKTOpcKoit (KJI) u
texHosorunueckoit (T]]). Marematuueckune MOJIEIH JIEMEHTOB
CY npu aBTOMaTH3a1MU KOHCTpYHpOBaHUs. Monenu
MOHTaKHOTO MPOCTPAHCTBA: rpadoBas MOEIb, TUCKPETHAS
MO/JIeIb, 00bEMHAst MOJIEIb. AJTOPUTMBI KOHCTPYKTOPCKOTO
MIPOEKTUPOBAHUS IIEMEHTOB CHUCTEM YIIPABICHUS:
KOHCTPYKTUBHBIE (IIOCJIEI0BATEIbHBIE U TIApaJLIEIbHO-
nocieioBaTeNbHbIE), UTepallMOHHbIE. Perienue 3aaau
KOMITOHOBKH, Pa3MEIICHUs U TPACCUPOBKH Ha 0aze
3BOJIIOLMOHHBIX METO0B. KOHTPOJIb OJTy4EeHHBIX
KOHCTpyKTUBHBIX pemeHnii CCY. DRC-, ERC-yTuauThl.

Tema 3.3 Asptomatmsanus wucneiTannid CCY. Meroapl
ucnelTanuii CY: Ha OCHOBE INOJIyHAaTYpHOTO MOJEIUPOBAHUS;
busnuecku  peampHoM  ammapatypel  CY.  Anroputrmsl
UCTIBITAaHUH. MeETOIbl U alroOpUTMBbl O0pabOTKU Pe3yJbTaToOB
ucnpiTaHuil. OYHKIMOHAIBHBIE BO3MOXXHOCTU COBPEMEHHBIX
CAIIP mns paspabotku APM wucobITaTenss 3JIEKTPOHHBIX U
3JIEKTPOMEXAHUYECKUX YCTPOMCTB CVv. OtpacneBbie
aBTOMATU3UPOBAHHBIE CUCTEMBI UcTIbITaHUN CY
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HaumenoBanmue JAUCHHUIIIMHBI

KoruutuBHble I/IH(l)OpMaI[I/IOHHbIe TE€XHOJIOTHH B
HCKYCCTBCHHOM MHTC/LVICKTE

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

Paznen 1
BBGI[CHI/IG B KOTHUTHUBHBIC
WH()OPMAIIMOHHBIE TEXHOJIOTHH

Tema 1.1 DBomronKs, COBpEMEHHOE COCTOSIHUE M TEHACHIIMHI
Pa3BUTHS KOTHUTUBHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

Tema 1.2 KorHUTHBHBIE U MEHTANbHEIE TEXHOJIOTHH.

Tema 1.3 MexaucuMIIMHAPHBINA CUHTE3 €CTECTBEHHOHAYYHbBIX
U TeXHUYESCKUX 3HAHUM

Paznemn 2

[ IpuHIUITBI CO31aHUS
KOTHUTHUBHBIX HH(GOPMAIIMOHHBIX
CHCTEM YNPaBIEHUS

Tema 2.1 Teopus camoopranu3anuy (CHHEPIETUKA).

Tema 2.2 HelipoHHBIC CETH U aJITOPUTMBI 00yUEHUS
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX CHCTEM.

Tema 2.3 MeToasl HEUETKOM JIOTUKH. TEXHOIOTHH 3KCIEPTHBIX
CUCTEM

Paznen 3

NudopmanmonHoe obecriedeHue
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHCTEM YIPaBIICHHS

Tema 3.1 MupopmannoHHbIE MOJIEH yIIPABICHUS.
Tema 3.2 [TapameTpsl, CBOMCTBAa HHPOPMAIIMOHHBIX MOCIICH
Tema 3.3 MHoroueneBoe ynpasieHUE.

Pa3nen 4

Texnunueckoe obecrneyeHne
KOIHUTHBHBIX WH()OPMAIIMOHHBIX
CHUCTEM YIIPABJICHUS.

Tema 4.1 YcTpolicTBa BBOAA-BBIBOJIA, XpaHEHUSI, 00paOOTKH
uHpOpMaLUU

Tema 4.2 YcTpoiicTBa nepenayn HHGOpPMAIIHIH.

Tema 4.3 CpeznctBa peanusanyy ynpasJsiOIUX BO3AEHCTBUM.

Paznen 5

AnropuTMHYecKoe oOecriedeHne
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 5.1 AIropuTMBI €CTECTBEHHO-SI3BIKOBBIX HHTEP(HEHUCOB,
MAIIUHHOTO IIEPEBOJA, TEHEPALNH U PACIIO3HABAHUS PeYH,
00paboTKK BU3yaJIbHON MH(OpMAINH, pacIio3HaBAHUS
00pa30B, 00y4YeHHs 1 CaMOOOYUYEHUS U T.II

Pa3nen 6

[IporpammHoe obecnieueHue
KOTHUTHUBHBIX
MH(OPMALIMOHHBIX CHCTEM
yTIpaBICHUS

Tema 6.1 S3b1kH NporpaMMHUpPOBaHUs, OPUEHTUPOBAHHBIE HA
00paboTKy CUMBOJIbHOW MH(POPMALINH, SI3BIKU JIOTHYECKOTO
IIPOTrPaMMHUPOBAHMS, A3bIKU MPEACTaBICHUS 3HAHUH.

Tema 6.2 HTErpupOBaHHbIE IPOrPAMMHBIE CPEbI AJIs
CO3/1aHMsI KOTHUTUBHBIX MH()OPMAIIMOHHBIX CUCTEM.

Pa3nen 7

HpI/IJIO)KeHI/I}I KOT'HUTHUBHBIX
WH()OPMAITMOHHBIX TEXHOJOTHUH B
CHCTEMaX YIpaBICHUI

Tema 7.1 KorautuBHbpie HHOOPMAITMOHHBIE CHCTEMBI
MOAJICPKKHU NIPUHATUN PEILICHUM, INIAHUPOBAHUS PECYPCOB U
yIOpaBlIeHUs IpeanpusTieM, QUHAHCOBOTO MEHEI)KMEHTA,
yIpaBIEHUS EPCOHAIOM, FOCYAaPCTBEHHOTO U
MYHUIMITIAJIBbHOTO YIIPABICHUS

HaumenoBanmne JUCIUNINHDI

Cognitive information technologies in artificial
intelligence

O0béM qucHUIINHLL, 3E/ak 4.
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COJAEPKAHME JUCIITJIMHBI

Paznen 1
BBeneHne B KOTHUTUBHBIE
WH(GOPMAIMOHHBIE TEXHOJIOTUU

Tema 1.1 DBosronus, COBpEMEHHOE COCTOSHUE U T€HICHIIUU
Pa3BUTUSI KOTHUTUBHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTUH.
Tema 1.2 KorHuTHBHBIE 1 MEHTAJIbHEIC TEXHOJIOTHH.

Tema 1.3 MexaucuuninMHapHblii CUHTE3
€CTECTBEHHOHAYYHBIX ¥ TEXHUYECKUX 3HAHUI

Paznemn 2

[ [pyHIIMTIBI CO31aHUs
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CHUCTEM yTIPABIICHHS

Tema 2.1 Teopust camoopranu3aiuu (CHHEPTeTHUKA).
Tema 2.2 HeilipoHHbIE CETH U QJITOPUTMBI O0yUCHHUS
KOITHUTUBHBIX HH(QOPMAIIMOHHBIX CUCTEM.

Tema 2.3 MeTobl HEUETKOM JIoTHKHU. TexHoaoruu

OKCIICPTHBIX CUCTEM
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Pa3nen 3

WudpopmanronHoe obecrieueHne
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

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

Pasnen 4

TexHnuecKkoe o0ecreueHue
KOTHUTHUBHBIX WH()OPMAIIMOHHBIX
CUCTEM YIIPaBIICHUS.

Tema 4.1 YcrpoiicTBa BBOJIa-BBIBOJIA, XpaHEHHsI, 00pabOTKH
nHpopMaun

Tema 4.2 YcrpoiicTBa nepenauu HHGOpPMAIUU.

Tema 4.3 CpeactBa peanu3aliiy yopasJIsOMUX BO3IEHCTBUN.

Pa3nen 5

ANropuTMHYecKOe oOecriedeHne
KOTHUTHUBHBIX HH()OPMAIMOHHBIX
CHUCTEM YIPABICHUS

Tema 5.1 AITOpUTMBI €CTECTBEHHO-SI3LIKOBBIX HHTEP(DEICOB,
MAaIIUHHOTO IEPEBOA, TEHEPALMH U PACIIO3HABAHUS PEYH,
00pabOTKH BU3YyaJIbHON MH(OPMAINH, pacTIO3HABAHUS
00pa3oB, 00yUCHHS U CAMOOOYUYEHUS | T.IT

Pa3nen 6

[IporpammHoe obecrieueHue
KOTHUTHUBHBIX
MH(POPMALIMOHHBIX CHCTEM
yTIpaBICHUS

Tema 6.1 S3b1kK mporpaMMHUpPOBaHUs, OPUEHTUPOBAHHBIE HA
00pabOTKy CUMBOJIbHOW MH(POPMALIUH, SA3BIKU JIOTHYECKOTO
[IPOrpaMMUPOBAHUS, A3bIKU IPEACTABICHUS 3HAHUM.

Tema 6.2 IHTerppoBaHHbIE IPOrPAMMHBIE CPEABI 1S
CO3/1aHMsI KOTHUTUBHBIX HH()OPMAIIIOHHBIX CUCTEM.

Paznen 7

[ [punoxeHnss KOTHUTUBHBIX
WH(POPMAIMOHHBIX TEXHOJIOTUH B
CHUCTEMax YIpaBJICHUS

Tema 7.1 KoruutuBHbIE MH()OPMAITMOHHBIE CHCTEMBI
[OJCP>KKH IPUHATUI pEeIIeHHH, TUIAHUPOBaHUS PECYPCOB U
YIpaBJICHUS TPEANPHUITHEM, (UHAHCOBOTO MEHEIKMEHTA,
YIpaBJIEHUs IIEPCOHAIOM, FOCYJapCTBEHHOTO U
MYHHUIMIIAJILHOTO YIIPABJICHUS

HaumenoBanmue JAUCHHUIIIMHBI

BupryanbHasi peajJbHOCTb H T€XHOJIOTHH
KOMIILIOTEPHOT0 3pPEeHHsA

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1
DopMHUpOBaHUE U
MpEACTaBICHUE N300paKEHUI

Tema 1.1 YcrpoticTBa 1t popMupoBaHUs U300paKEeHUH.
Turer n306paskeHui.

Tema 1.2 Tunbl n300pakeHUH.

Tema 1.3 @opmatsl upPOBEIX H300paKESHUI

Pa3nen 2
(OCHOBHBIE ITOHSITUSI
pacro3HaBaHusi 00pa3oB

Tema 2.1 3amaun pacno3HaBanusi o0pasoB. [Ipu3Haxwy,
MCTI0JIb3YEMBIE /1JIs1 ONTUCAHUs OOBEKTOB.

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

Tema 2.3 MeTobl pacrio3HaBaHMsI

Tema 3.1 BolpaBHUBaHUE TUCTOTPAMMEIL. Y TaJICHUE ITyMOB.

[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 FapMOHHUYECKUX (QYHKIUI

Paznen 4 Tema 4.1 ba3el manHbIX H300paXkeHUH. 3anpock K 6a3zam

MaHHBIX H300pakeHui. HIeKcanus B CHCTEMaX MOMCKa
M300paKeHUH.

CerMeHTaIus N300paKeHU

Paznen 5 Tema 5.1 Berunranue nzo0paxeHuii. Beruucienme BeKTopoB
JIBr>KEHME Ha IBYMEPHBIX [EpPEMELCHUS.

M300paKeHHSIX Tewma 5.2 Berunciaenue TpaeKTOpU ABMKYIIMXCS TOYEK.
Pasien 6 Tema 6.1 O6napyxenue obnacteit. OOHapyKeHUE KOHTYPOB.

Tema 6.2 O0HapYKEHHE BBICOKOYPOBHEBBIX CTPYKTYP.
CGI‘MCHTaI_II/IH Ha OCHOBEC COTJIaCOBAHHOI'O ABUKCHUAA.
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Pa3nen 7
ConocTaBiieHUE B IBYMEPHOM
POCTPAHCTBE

Tema 7.1

AddunHBIE TeOMETpHYECKHE TTPpeoOpa3OBaHMS.
Pacrio3naBaHue AByMEPHBIX OOBEKTOB C UCTIOIB30BAHUEM
adGuHHBIX TpeoOpa3OBaHMA.

Tema 7.2

Pacmo3HaBanue 1ByMEpPHBIX OOBEKTOB C UCIIOIb30BAHUEM
pENSAIMOHHBIX Mojieneld. Henuuelinbie MeTonbl nedopmanuu
M300paKeHUI

Pa3nen 8
Bocnpusarre TpEXMEPHBIX CLIEH
110 IBYMEPHBIM N300pa’keHUSIM

Tema 8.1

TpéxmepHbIe MPU3HAKKN HA IBYMEPHBIX U300paKCHUSX.
Tema 8.2

Omnpenenenue GopMbl OOBEKTOB MO OJTHOMY MPU3HAKY

Tema 8.3

Touku cxona. [Ipu3Haku, CBA3aHHbBIE C IBHKEHUEM

Tema 8.4

KoHTypsI 1 BUpTyasbHBIC TIpsiMbIe. OnpeienieHue TIyOnHbI ¢
[MOMOIIBIO CTEPEOCKOIMMYECKON CHCTEMBI.

HaumenoBanmne JUCIUNINHDI

Virtual Reality and Computer Vision Technology

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Pa3nen 1
DopMHUpOBaHUE U
MpEACTaBICHUE N300paKEHUI

Tema 1.1 YcTpotictBa nist GopMupOoBaHUS N300paKEHUM.
Turer n306paskeHui.

Tema 1.2 Tunbl n300pakeHUH.

Tema 1.3 @opmatsl upPOBEIX H300paKESHUI

Pa3nen 2
(OCHOBHBIE ITOHSITUSI
pacro3HaBaHusi 00pa3oB

Tema 2.1 3amaun pacno3HaBanusi o0pasoB. [Ipu3Haxy,
MCII0JIb3Y€EMBIE JIJIs1 ONTUCAHUs O0OBEKTOB.

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

Tema 2.3 MeTojb! pacrio3HaBaHMsI

Tema 3.1 BolpaBHUBaHUE TUCTOTPAMMEIL. Y TaJICHUE ITyMOB.

Pasznen 3 CrnaxuBanue U300paKeHHUs.

DuUNbTpalys U yIy4dllICHUE Tema 3.2 OunbTpanus nzoopaxkenus. OOHapyKeHHE KpacB.

N300paskeHHi Tema 3.3 @ynkuus «CBEpTka». AHAIN3 MPOCTPAHCTBEHHBIX
JacTOT C UCIIOJIb30BAHUEM FapMOHHUYECKUX QYHKIUI

Paznen 4 Tema 4.1 ba3sl JaHHBIX N300paXkeHU. 3anpoCkl K 6a3zam

[Touck n300pakeHU Ha OCHOBE
COJlepKaHuUs

MaHHBIX W300pakeHui. MHaeKcaus B cucTeMax Mmoucka
M300pasKeHHIA.

Paznen 5 Tema 5.1 Berunranue nzo0paxeHuii. Beruucienme BeKTopoB
JIBr>KEHME HA IBYMEPHBIX [EpPEMELCHUS.

M300paKeHHSIX Tewma 5.2 Berunciaenue TpaeKTOpU ABMKYIIMXCS TOYEK.
Pasnen 6 Tema 6.1 O6HapyxeHue obsacteir. OOHapyKEHHE KOHTYPOB.

CermeHTanus n300pakeHui

Tema 6.2 O6HapyX)eHHE BEICOKOYPOBHEBBIX CTPYKTYP.
CerMmeHTanys Ha OCHOBE COIJIACOBAHHOTO JBHMKEHHS.

Paznen 7
CorocTaBiieHrEe B IBYMEPHOM
MPOCTPAHCTBE

Tema 7.1 AddunHble reomMmeTprudeckre npeoOpa3oBaHusl.
PacrioznaBaHue AByMEPHBIX OOBEKTOB C UCIIOJIB30BaHUEM
aduUHHBIX TpeoOpa3oBaHuil.

Tema 7.2 PaciosHaBaHue TBYMEPHBIX OOBEKTOB C
MCII0JIb30BAHUEM PEJSIHMOHHBIX Mozenei. Henuuelinbie

MeTOAbI AehopMaIiii U300paKeHUN
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Pazmen 8
Bocnpustre TpéXMEpHBIX CIIeH
M0 TBYMEPHBIM H300paKeHUSIM

Tema 8.1 TpéxmepHble IPU3HAKY HA JBYMEPHBIX
M300paKCHUSX.

Tema 8.2 Onpenenenrie GopMbl 00HEKTOB IO OTHOMY
[pU3HAKY

Tema 8.3Touku cxona. [IpusHaku, cBsi3aHHbBIE C ABMKEHUEM
Tema 8.4 KoHTyphI 1 BUpTyalibHbIE NpsiMble. OnipeaeeHue
r71yOMHBI C TOMOIIBIO CTEPEOCKONMYECKON CHCTEMBI.

HaumenoBanmne JUCIUNINHDI

I[I/IHaMI/IKa 1 YHPABJCHHEC KOCMHYCCKUMU CUCTEMAMMU

O0béM qucHuIINHLI, 3E/aK 4.
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COJAEPKAHME JUCIITJIMHBI

Paznen 1
MeToabl ONTHUMH3AINU
OpOUTATBHBIX CTPYKTYP

CIIYTHUKOBBIX CUCTEM

Tema 1.1 OGmiye MPUHIIMIIBI MPOSKTUPOBAHUS CITYTHUKOBBIX
cucteM. CmocoObl TOCTPOEHUST CUCTEM  TII00aIBHOTO
HeTpeppIBHOTO 0030pa paiioHoB 3emun. bammuctrueckoe
[IPOCKTUPOBAHNUE CHCTEM 30HAJIILHOTO HETPEPHIBHOTO 0030pa)
[MOBEPXHOCTH 3E€MJIU

Tema 1.2 OnpeneneHue BpeMEHH pa3pbiBa B HAONIOJICHUH
OMHOW (POHTAIBLHON TPYIIONW BCEH TOBEPXHOCTH 3EMIIH.
CriocoObl MOCTPOEHUS CITyTHUKOBBIX CHCTEM MEPHOAMYECKOTO
0030pa moBepxHOcTH 3eMiu. [locTpoeHne OaTMCTHYECKUX|
CTPYKTYp CUCTEM 0030pa BCEH MOBEPXHOCTU 3eMJIH ¢ MAJIBIMU
pazpeiBaMu B HaOmogmeHun.  Iloctpoenue — cuctem|
MEPUOINIECKOTO 0030pa pailOHa Ha MOBEPXHOCTU 3EMIIH.
banmnuctuyeckoe MNPOEKTUPOBAHUE BEPOSTHOCTHBIX CHUCTEM|
KOCMUYECKHMX aIllaparos.

Tema 1.3 CucteMbl KOCMMYECKHX ammapaToB  CBSI3HU.
CryTHUKOBBIE PaJJOHABUTAIIMOHHBIE CUCTEMBL. OCOOCHHOCTH
[MOCTPOCHUS METEOPOJIOTUYECKUX CIYTHUKOBBIX  CHCTEM.
[ToctpoeHne cucteM 0030pa KOCMHUYECKOTO IPOCTPAHCTBA.
bannucTryeckoe NpOEeKTUPOBAHNUE CUCTEM C MCIOJIb30BaHUEM|
OAJTHCTUYECKU CBSA3aHHBIX TPy KOCMHUYECKUX alapaToB.
Tema 1.4 Kocmuueckue TpocoBbie cucteMbl. OpOHWTAIBHOE
(YHKIIMOHMPOBAHUE CBS3aHHBIX KOCMHYECKHX OOBEKTOB.
COnmxeHue B KOCMOCE € HCIOIb30BaHUEM TPOCOBBIX CHUCTEM.
MeTon ¢dbopmupoBaHus ONTUMAJBHBIX PEXKUMOB
YOPaBIIEMOr0 ABM)KEHHUS TPOCOBBIX CHCTEM IPHU pPEIIECHUY
[MPaKTUYECKHUX 3a/1a4.

Pazmen 2
YnciieHHO-aHAIUTHUECKHE
METOIBI ONTHUMHU3AIINU

OpOUTATLHBIX MAHEBPOB

Tema 2.1 YpaBHeHUS ABMKEHUST KOCMHUYECKUX allllapaTtoB B
OTKJIOHEHHSIX OT JIBIDKEHHS IO OMOPHOW KPYroBOH OpOuTE.
OpHouMmIyibCHBIE MaHEBpHI. M3MeHenue QGopmbl OpOUTHI B
pe3ysbTare MPWIOKEHUS MMIyJdbca CKOpocTH. OIeHKa)
BEJIMUMHBI MaHEBPOB, BHIOOP HAYaIbHOTO OTKJIOHEHHUS BJOJb
OpOUTHI MpH cTapTe KOCMHUYEcKoro amnmapata. HeoOxoaumere
yCIOBUSL ~ ONTUMaJIbHOCTH.  OCHOBHBIE  TUIBI  3a/1ay
ONTHUMAIBHOTO MAaHEBPUPOBAHUS KOCMUYECKHX aIllapaToB

Tema 2.2 OnTuMaabHOE MaHEBpUpPOBAaHWE B MpoOiIeMe
KOCMUYECKOr0 Mycopa. MaHEBpBl YKJIOHEHHS] KOCMHUYECKOTO
anmapara OT CTOJIKHOBEHHS C KOCMUYECKHM MycopoM. OneHKa|
MaHEBPOB, BHITIOJTHEHHBIX AKTUBHBIM KOCMUYECKUM O00BEKTOM
Tema 2.3 OnruManbHOE€ MaHEBPUPOBAaHWE B 3a/aue
KOCMUYECKoro o0cmykuBanus. [ImaHupoBaHne ONTHMAIBEHOTO

oOCTyXMBaHUSl TPYNIHUPOBKM KOCMHUYECKHUX  ammapaTos,
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HAXOJSAIIMXCS Ha HEKOMIUIaHapHbIX opOutax. OIleHKa|
MaHEBPOB, BBINTOJHSIEMBIX AKTHBHBIM KOCMHUYECKHX|
anmapaToB, MPU TEPEBOAEC B OKPECTHOCTh OOCITY>KHBAaEMBIX
00BHEKTOB

HaumenoBanmue JAUCHHUIIIMHBI

Dynamics and Control of Space Systems

O0béM qucHUIINHLL, 3E/ak 4.
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COJAEPKAHME JUCIITJIMHBI

Paznen 1

MeToasI OITUMHU3AINU
OpOUTATBHBIX CTPYKTYD
CITyTHUKOBBIX CHCTEM

Tema 1.1 OOGmiye MPUHITUIIBI MPOSKTUPOBAHUS CITYTHUKOBBIX
cucteM. CmocoObl TOCTPOEHHUST CUCTEM  TII00aIBHOTO
HeTpeppIBHOTO 0030pa paiioHoB 3emun. bammuctrueckoe
[IPOCKTUPOBAHUE CHCTEM 30HAJIILHOTO HETPEPHIBHOTO 0030pa)
[MOBEPXHOCTH 3E€MJIU

Tema 1.2 OnpeneneHue BpeMEHH pa3pbiBa B HAONIOJICHUH
OMHOW (POHTAILHON TPYIIONW BCEH TOBEPXHOCTH 3EMIIH.
CriocoObl MOCTPOEHUS CITyTHUKOBBIX CHCTEM MEPHOAMYECKOTO
0030pa moBepxHOcTH 3eMiu. [locTpoeHne OamTMCTHYECKUX|
CTPYKTYp CUCTEM 0030pa BCEH MOBEPXHOCTU 3eMJIH ¢ MAJIBIMU
pazpeiBaMu B HaOmomeHun.  Iloctpoenue — cuctem|
MEPUOINIECKOTO 0030pa pailOHa Ha MOBEPXHOCTU 3EMIIH.
banmnuctryeckoe MPOEKTUPOBAHUE BEPOSTHOCTHBIX CHUCTEM|
KOCMUYECKHX aIlllaparTos.

Tema 1.3 CucteMbl KOCMMYECKHX ammapaToB  CBSI3HU.
CryTHUKOBBIE PaJOHABUTALIMOHHBIE CUCTEMBL. OCOOEHHOCTH
[MOCTPOCHUS METEOPOJIOTUYECKUX CIYTHUKOBBIX CHUCTEM.
[TocTpoeHne cucteM 0030pa KOCMHUYECKOTO IPOCTPAHCTBA.
bannuctryeckoe NpOeKTUPOBAHNUE CUCTEM C MCTOJIb30BAaHUEM|
OAJTHCTUYECKU CBSA3aHHBIX TPy KOCMHUYECKUX alapaToB.
Tema 1.4 Kocmuueckue TpocoBsie cuctembl. OpOuTaibHOe
(yHKIIMOHMPOBAHUE CBSI3aHHBIX KOCMHYECKHX OOBEKTOB.
COnmxeHue B KOCMOCE C HCIOIb30BaHUEM TPOCOBBIX CUCTEM.
MeTo GOpMUPOBAHUS ONTHUMATBLHBIX PEKIMOB
YIPaBIIIEMOr0 IBUYKEHUS TPOCOBBIX CUCTEM MPHU PEIICHUN
[MPaKTUYECKHUX 3a/1a4.

Paznemn 2
UncneHHO-aHAINTHIECKIE
METO/IbI OIITUMH3ALINHI
OpOUTATLHBIX MAHEBPOB

Tema 2.1 YpaBHeHUS] ABWKEHUS KOCMHUYECKHUX allllapaToB B
OTKJIOHEHHSIX OT JIBIDKEHHS IO OMOPHOW KPYTroBOH OpOuTE.
OpHouMmIyibCHBIE MaHeBpbI. M3MeHeHue QGopmbl OpOUTHI B
pe3ysbTare NPWIOKEHUS MMIyjJdbca CKOpocTH. OIleHKa
BEJIMUUHBI MaHEBPOB, BHIOOP HAYaIbHOTO OTKJIOHEHHUS BIOJb
OpOUTHI MpH cTapTe KocMHUYecKoro anmapaTta. HeoOxoaumeie
yCI0BUSL ~ ONTUMaNbHOCTH.  OCHOBHBIE  THUIBI  3a/1ay
ONTHUMAIBHOTO MAaHEBPUPOBAHUS KOCMUYECKHX aIllapaToB

Tema 2.2 OnTuManbHOE MaHEBpUpPOBAaHWE B IpolJeMe
KOCMUYECKOr0 Mycopa. MaHEBpbl YKIOHEHHS] KOCMUYECKOTO
anmapara OT CTOJIKHOBEHHS C KOCMUYECKUM MycopoM. OLeHKa)
MaHEBPOB, BHITIOJTHEHHBIX AKTUBHBIM KOCMUYECKUM O00BEKTOM
Tema 2.3 OnruMmanbHOE€ MaHEBPUPOBAaHWE B 3a/aue
KOCMHUYECKOro 00cmykuBanus. [ImaHupoBaHne ONTHMAaIBEHOTO
OOCITyXUBaHUS TPYNIHUPOBKM KOCMHUYECKHUX  ammapaTos,
HAXOJSAIIMXCS Ha HEKOMIUIaHapHbIX opOutax. OIleHKa|

MaHCBpPOB, BBITTOJITHAEMBIX AKTHUBHBIM KOCMHWYCCKUX
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no HanpasJjeHuo 01.04.02 Ipukiaagnasg MaTeMaTHKAa M HHPOPMATHKA

anmapaToB, MPU TEPEBOAEC B OKPECTHOCTh OOCITY>KHBAaEMBIX
00BEKTOB
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