degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: McKycCTBEHHBIN HHTEUIEKT B KOCMUYECKUX CHCTEMaxX
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Kocmuueckne TexHomornu

dusTex-ukona A3pokocMuueckux TexHomoruit

kadempa MaTeMaTHueCKOT0 MOICTUPOBAHUS U MPUKIIATHOW MAaTEeMAaTUKH
Kypc: 1
KBaJIupuKAIMSL: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocraBui: M.T. lllupo6okoB, Kaua. GU3.-MaT. HAYK, ACCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MaTeMaTH4ecKOro MOJACIMPOBAHMS U IPUKIIAIHON MaTeMaTHKH
10.04.2024



AHHOTANMA

Kypc mocssieH coBpeMEHHOMY HCIOJIB30BAaHUIO MCKYCCTBEHHOTO WHTENJIEKTa B KOCMHYECKHX CHC-TEMax
WIIPUMEHEHUIO METOJIOB MAaIIMHHOTO OOYYeHHs K 3ajjayaM MEXaHHKH KOCMUYeCKoro mosera. CTymeHTHI
3HAKOMSATCSl ¢ 0A30BBIMH MOHSTUSMHU U3 OOJIACTH MCKYCCTBEHHOTO MHTEIUIEKTA, CIIOCO0aMU MPeCTaBICHHUS
3HAHWMA, JKCIEPTHBIMH CUCTeMaMm¥, (YHKIIMOHAIBHBIMH SI3bIKAMH TPOTpaMMHUpOBa-HUA. JlaeTcs Kparkoe
M3TI0KEHUE MATEMAaTHYECKUX OCHOB MAITMHHOTO OOYUYEHWsI, YTO BKJIFOYACTIIOHATHE 3MITMPHUYECKOTO PUCKA H
OCHOBHBIX METOJIOB €r0 MUHHMH3AIUH, MIOHATHE BEPOSTHO MOYTH KOppekTHOe 00ydeHus, VC-pa3MepHOCTH.
3arparuBaroTcsi pazHOOOpa3HbIe AJNTOPUTMBI M TEXHWKH pEIIeHWs] 3a/Jad MAaIlMHHOTO OOYyYeHHS:
perynspusanys W YCTOMYMBOCTh OOYYCHHsS, TEXHUKA BBIOOpA W KOHTPOJIS MOJENH, CTOXAaCTHYCCKUIN
TpaJMeHTHBINA CIycku Jp. BHUMaHue yiensercss oOy4eHHIO ¢ y4YHuTeleM, 0e3 YUUTENs W C TOAKPEIUICHUEM,
MpUYeM B TIOCJIETHEM CIIydae pedb HIET O CIy4asX ¢ HEMPEePHIBHHIM MHOXECTBOM COCTOSHUN M IEHCTBUN U
MPHUIIOKEHUIO K 3ajladaM yMpaBJICHUS JTUHAMHYECKUMHU cucTeMamu. YacTh Kypca TOCBSINEHa TITyOOKOMY
00y4YeHUIO W CBS3aHHBIM IpoOiieMaM. [IpuBoasITCS mprUMepsl pelieHns 3a/1a4 ¢ UCIOJIb30BaHUEM OMOIMOTEK
MammHHOTO 0o0yueHmst Ha s3bikePython.PaccmarpuBaercss MHOXKECTBO COBPEMEHHBIX M aKTyallbHBIX 33724
MEXaHWKH KOCMHYECKOTO TIOJIeTa, WCIONB3YIONIMEe METOAbl MAIIMHHOTO OOYyYeHHS.3IeCh MHOTO
BHUMAaHHUAYJEISIETCS METOJaM WHTETpalusl yIpaBieHUs, HAaBUTAIlMM W HaBENEHUS B 3aJadax IOCAJKU
CITyCKaeMOro MOJyJIsl Ha IOBEPXHOCTh HEOECHOTO TeJia, almpOKCUMAIINH ONTUMATBHON (DYHKITUN yIIPaBICHUS
OpOMTATbHBIM JIBIDKCHHEM armapara ¢ Majod TATOH, METoJaM B3aUMOJCWCTBUS C HEKOOIEPUPYIONIHMHU
CIIyTHUKAMH U 33]1a4€ CO3/IaHUS WHTEIICKTYaIIbHBIX CITy THUKOBBIX TPYTIIHPOBOK.

JIyist ycrienrHoro OCBOGHUSI Kypca HEOOXOAMMO BIAJETh CTAHJIAPTHBIMU KypCaMH BBICIICH MaTeMaTUKHA W3
OakanaBpuaTa — MaTeMaTHYeCKUM aHaJIN30M, Teopuel nuddepeHnalbHbIX YpaBHEHUH, IMHEHHON anreOpoii,
TEOpUEH BEPOSITHOCTEH, TEOpUEH CIy4YyalHBIX MPOLECCOB, MAaTEMAaTUYECKONM CTAaTUCTUKOM, a TaKXe HMETh
HAaBBIKH ITPOrpaMMHPOBaHUs Ha s3bike Python.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOCHME CTYJIEHTAMH OCHOBHBIX HOHSATHI M METOAOB B 00JAaCTH HCKYCCTBEHHOTO WHTEIUIEKTa U
U3y4YeHUE CIOCOOOB INPHMEHEHUS JTUX IOHATUH W pPE3yabTaToB TEOPUH B 3aJadax MEXaHUKHU
KOCMHYECKOIO TOJIETA.

3agauu AUCUMIIHHBI
- ¢opmupoBaHue 0a30BbIX 3HAHUN B 00JACTH UCKYCCTBEHHOI'O MHTEIJIEKTAa U MAIIUHHOTO 00yUYeHMS;
- o0y4eHHe CTYICHTOB BO3MOXHOCTSAM IIPUMEHEHHS METOAOB HMCKYyCCTBEHHOTO HHTEIUIEKTA H
Ma-IIMHHOrO OOy4YeHHs K 3ajadaM IPOEKTUPOBAHHMS KOCMHUYECKHX CHCTEM M 3aJadyaM MeEXaHUKH
KOC-MUYECKOTO I10JIETa;
- ¢opmupoBanue Oojee OOMMX M PAUUOHAIBHBIX TIOIXOJOB K BBIIOJIHEHUIO CTYIEHTaMH
UCCIIeJOBaHUN B OOJIACTM aHaNIM3a M YHPABICHHS IBIKCHHEM KOCMHUYECKHX OOBEKTOB B paMKax
BBIITYCKHBIX pabOT Ha CTENIEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
ITK-1 CriocobeH cTaBuTh, (hOPMATU30BBIBATh M |IKCIIEPUMEHTAJIbHBIE METOBI UCCIENOBAHUN K KOHKPETHON
pelars 3a/1a41, B TOM YUCJIe pa3padarbiBarh 1 |HAyYHOH  3aJa4€ W HMHTEPIPETHPOBATH  IIOIYYEHHBIE
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH PpE3yNbTaThI




U3y4aeMbIX SBICHUN U TPOIECCOB, cUCTEMHO  |[TK-1.2  CmocoGeH  BbIABUTATh  THIIOTE3bI, CTPOUTH
aHAJM3MPOBATh HAy4YHBIE IIPOOJIEMBI, IOIYYaTh |MAaTeMaTHYECKUE MOJEIM JUIA  ONMCAHHS  M3YYaeMbIX
HOBBIE Hay4YHbIEC PE3yJIbTaThl SIBJICHUI U MIPOILIECCOB, OIICHUBATh Ka9€CTBO pa3paboTaHHOMN
MOJENN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- 6a30BBIE MOHATHUS U3 00JIACTH UCKYCCTBEHHOTO MHTEIUIEKTA,;
- MaTeMaTHYECKOE OCHOBBI MAIIMHHOTO O0Yy4EHUS;
- METOJIbl MAIIIMHHOTO O0Y4EHHSIUIS PEIIeHHs 3a71a4 MEXaHUKU KOCMUYECKOTO 110JIeTa;
- IpoOaemMaTuKy 1 6a30BbIe METOIBI IITYOOKOTO 00yUeHUS;
- TEXHOJIOTHH C UCKYCCTBEHHBIM MHTEIUIEKTOM ISl COBPEMEHHBIX KOCMUYECKUX CHCTEM.

YMETh:
- CTaBUTH 33/1a49y MAITMHHOTO O0OYyYCHHMs B TUIIMYHBIX CIy4asX U3 MEXaHUKU KOCMHUYECKOTO I0JIeTa;
- apryMeHTHUpPOBATh BHIOOP TEX WIIM MHBIX aJITOPUTMOB OOyUYCHUS;
- TPOEKTUPOBATH APXUTEKTYPY KOCMHYECKHX CHCTEM C MCKYyCCTBCHHBIM WHTEJICKTOM Ha OCHOBE
PacCMOTPEHHBIX B Kypce IPUMEPOB.
BJIQJICT!
- METOaMM aHaJIn3a KauecTBa MalllMHHOTO O0yYeHHS;
- HaBBIKaMU HCIOJIb30BAHUAONOIMOTEK JIJIsl MAIIMHHOTO 00y4YeHusiHa s13bIke Python;
- KyJbTYpOH moucka u 00paboTKH akTyanbHOH HaydHOU mH(opMaruu (cTareil, KHAT) Ha PYCCKOM H
AHIIMHCKOM $SI3bIKax B ceTH MHTEepHeT.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI UCKYCCTBEHHOTO WHTEJJIEKTA 5 5 20
) MaremaTu4eckie  OCHOBBI ~ METOJIOB 5 5 20
MAaIIMHHOTO 00y4YeHHUs
3 I'my6okoe oOydeHue 5 5 20
4 [IpakThka pemeHus 3aad MaIIMHHOTO 7 7 7
oOydeHus Ha s3bike Python
5 [Ipunoxenns MM k 3amauam MeEXaHUKU ] ] ]
KOCMHYECKOTO 1oJIeTa
Hroro yacos 30 30 75
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. OcHOBBI HNCKYCCTBCHHOI'O MHTCIIJICKTA



[ToHsITHE «HCKYCCTBEHHBIH MHTEIUICKT», HCTOPHS pa3sBUTHs oOnactu. DyHKIMOHANBHAS CTPYKTypa
cucrembl M. Tlpencrasnenue 3HaHWil. DKCIEpTHBIE CHCTEMBL. Jlormieckoe mporpaMMHUpOBaHUE,
¢dbyHKIIMOHANBHBIE S3bIKU. S3bIkH Prolog u Lisp. Heiiponnsie u HeliponogoOHbIe cetn. MamuHHOE
oOyueHwue, TpH Bua 00yUSHHS ¥ TUITMYHBIC 33/1a49H.

2. MareMaTn4eCcKue 0CHOBBI METOAOB MAIlIMHHOI'O 06y‘l€HI/I$I

Cxema CTaTUCTUYECKOr0 OOYYeHHUsS, MHUHAMH3AIUS OSMIHPUYECKOTO pPHCKA, BEPOSTHO MOYTH
KOpPpeKTHOEe 00y4yeHue, [0CTaToyHble YCiIoBHA oOydaemMocTu. VC-pa3MepHOCTb. AJTOPUTMBI
oOyuenus. IlepeoOydenne um HemooOyueHue. Teopema 00 OTCYyTCTBMM OECIUIaTHBIX 3aBTPAKOB.
Perynapusanus. Iunepnapamerpbl M KOHTpOibHbIE HaOOpbl. OIEHKH, CMEIIEHHE M JUCIepCus.
OreHKa MakCUMaIIbHOTO TpaBaononoous. baiiecoBckas oneHka. AITOPUTMBI OOYYEHUS C YUHTEIIEM:
BEPOATHOCTHOE OOyU€HHE C y4YHTEIEeM, METOJ OIOpPHBIX BeKTOpoB U Ap. OHialiHOBoe oOydeHue.
[Tonmwxkenne pasmepHocTH. CTOXaCTHYECKHWH TpaJHeHTHBIH croyck. [locTpoeHme anropuTma
MammHHoro oOyuenus. [IpoGnmembl, TpeOyrompe rTyOokoro oOydeHus. MeTtoabl oOydeHus c
noakpermieaneM: PPO, DDPG, A2Cu np. MeraoOy4eHune ¢ MoaKperiCHUEM.

3. I'my6okoe oOyuenue

I'myGokue cetn mpsMoro pacupoctpaneHus. Peryispuszanus B riy0okoM oOydeHnu. OnTuMu3anus B
oOydeHunu riryookux mozeneit. [Tokazarenu kauectBa. KpynmHomacimrabaoe riryobokoe oOyueHue.

Cemecrtp: 2 (Becennuit)
4. IpakTrka penieHus 3aja4 MallMHHOTO 00y4YeHus Ha s3bike Python

OcHoBBl cuHTakcuca si3bika Python, Bupryanbhble cpeapl. bubmmorekn NumPy, Matplotlib,
Scikit-learn, PyTorch, Tensor Flow. [Ipumeps! moctpoenus pipeline 1yis pasHbix 3a1a4.

5. Ilpunoxenust U k 3agayaM MEXaHUKH KOCMHYECKOTO TMOJIETa

Wuterpauust ynpaBieHUs, HaBUTAIlMM W HAaBEACHUS B 3a/1adyaX IMOCAIKH CITyCKaeMOro MOIYJs Ha
HOBEPXHOCTh HEOECHOTO Tesa. ANMPOKCUMAIIHS ONTHMAIIBHOW (QyHKIMU yrpaBiieHUs] OpOUTaTbHBIM
IBIDKCHUEM ammapara ¢ Majoil Tsarod. Meroapl B3aMMOICHUCTBHA C HEKOONEPUPYOIIMMHU
cnyTHUKamMH. HeipocereBble TEXHOJIOTMH B 3aja4ax oOpabOTKM CIYTHUKOBBIX H300pa)KCHUH.
WHTennexkryaabHbIe CHCTEMBI YIPABICHUS CTOMKOCTBIO —ammapara K  2JIeKTPOPHU3MYECKUM
BO3JICUCTBUSIM. TEXHOJIOTMH YINpPAaBJIEHHsS MHOTOCIYTHHKOBBIMHM TpYNIHUpOBKaMu. I[IpoakTuBHOE
yIpaBleHNE KU3HCHHBIM UKIOM KOCMHUYECKUX cpencTB. COBpeMEHHbIE amllapaTHBIC CPEICTBa IS
HOCTPOCHHSI HHTEJUICKTYAJIbHBIX CUCTEM OOPTOBOTO KOMILIEKCA YIIPABICHHS.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

YueOHast ayTuTOpus JJIs1 IPOBEICHUS 3aHITUH JICKIIMOHHOTO TUIIA, OCHAIIEHHASI MAPKEPHOU TOCKOH 1
HAabOPOM MapKepOB, KOMIILIOTEPOM, IMOAKIIOUEHHBIM K ceTH «HTepHET», MyJIbTUMEANIHBIM
IIPOEKTOPOM U SKPAHOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. bopogckas E.B. OcHOBBI HCKYCCTBEHHOTO HHTEIJIeKTa: yaeOHoe nocobue / E. B. boposckas, H. A.
Haseiosa. — 3 uzn. — M.: Jlaboparopust 3HaHui, 2016.

JomnonHutensHas auTeparypa

1. anes-IBsap L., ben-JlaBun 1. Unen mammHHOTO 00yYEHUS: OT TEOPUH K alNTOpPUTMaM / TIep. ¢
aamnn. A. A. Cimakuna. — M: JIMK Ilpecc, 2019. — 436 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

— DnexrponHas oubmmorexa UIIM um. M.B. Kenneimma PAH: https://keldysh.ru/e-biblio/

— Y4eOHble nocoOus 1 METOANYECKHE pabOThl, H31aHHBIECOTPYJHUKAMH OTAEIa AMHAMUKH
kocmuue-ckux cucreM UIIM um. M.B. Keanprma PAH:
https://keldysh.ru/microsatellites/education/tutorials.html

— Bazaknur u xxypHaioB uznarenbcTBaSpringer:https://www.springer.com/gp/

— baza xuur u xxypHanoB m3narenscta Elsevier: https://www.elsevier.com/books-and-journals

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Cpena nporpammupoBaHus Ha si3bike Python.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, OJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— npopaboTKy y4yeOHOro marepuaina (o yuyeOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UI CaMOCTOSTENbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHUs OTICIBHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MaTeMaTHYECKOTO MOISTUPOBAHUS U MPUKIIATHOW MAaTEeMAaTUKH
Kypc: 1
KBaJupuKaAnus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: M.T. lllupo6okoB, kKaHA. (pU3.-MaT. HAYK, ACCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yIabTaToB

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus JUCIUTUIMHBL «ICKYCCTBEHHBIN HHTEIIEKT B KOCMHYECKUX CUCTEMaX» OO0yJaroIuiics

JIOJDKEH

3HAThb:

- 6a30BBIE MOHATHUS U3 00JIACTH UCKYCCTBEHHOTO MHTEILIEKTA;

- MaTeMaTHYECKOE OCHOBBI MAIIMHHOTO O0y4EHUS;

- METO/Ibl MAIIMHHOTO O0Y4EHHS IS PEIIeHHs 33714 MEXaHUKH KOCMUYECKOTO 110JIeTa;

- mpoOaemMaTuKy 1 6a30BbIe METOIBI IITYOOKOTO 00yUeHUS;

- TEXHOJIOTHH C UCKYCCTBEHHBIM MHTEIUIEKTOM ISl COBPEMEHHBIX KOCMUYECKUX CHCTEM.

yMeTh:

CTaBUTH 3aJa4y MAIIMHHOTO OOy4EHUs B TUITUYHBIX CIy4asX U3 MEXaHUKH KOCMHUYECKOIO I10JIETA;
apryMEHTHPOBAaTh BBIOOP TEX WM MHBIX aJTOPUTMOB O0y4EHHUS;

- IMPOCKTUPOBATHL APXUTCKTYPY KOCMHYCCKHUX CUCTECM C UCKYCCTBCHHLIM HHTCJIJICKTOM Ha OCHOBC

PacCMOTPEHHBIX B Kypce IPUMEpOB.
BJIA/IeTh:

- METOaMM aHaJIn3a KauecTBa MalllMHHOTO 00YYeHHS;
- HaBBIKaMU HCIOJIb30BAHUSAONOIMOTEK JIsl MAIIMHHOTO 00y4YeHusiHa s13bIke Python;
- KyJbTYpOH Toucka u 00paboTKH akTyanbHOH HaydHOU mH(opMaruu (cTareil, KHAT) Ha PYCCKOM H

AHITIMHCKOM S3BIKax B CETH I/IHTepHeT.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeME MPOLUION JIEKIIMK WU B KOHIE 3aHATHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yvyarommxcst

Bormpocs! k 9 cemectpy:

1. atb onpezeneHre NOHATUIO «UCKYCCTBEHHBINH MHTEIIEKTY.

2. HpI/IBeCTI/I KJIFOYEBBIC O3TAllbl Pa3BUTHUS TTOHATUA «I/ICKyCCTBEHHHﬁ HUHTCIIJIICKT.

3. IIpuBecTn OCHOBHBIE OCOOCHHOCTH JIOTHUECKUX M (PYHKIIMOHAIBHBIX S3bIKOB IPOTPAMMHPOBAHHUS.



4. IlpuBecTH OCHOBHBIC OTJIMYHUS JIOTUYECKUX U (DYHKIMOHAJIBHBIX SI3BIKOB MPOTPAMMHPOBAHHS OT
JPYTUX SI3BIKOB.

5. Ilepeuncnutbs OCHOBHBIC BUJIbI MAIITMTHHOTO O0YUYEHUSI.

6. [IpuBecTy TUNHYHBIC 321391 MAITUHHOTO O0yUYEHUSI.

7. CdopmynupoBars 00ITy0 33124y MaTMHHOTO O0yUYEHUSI.

8. ChopmynupoBars yCIOBHUS pelieHUs 3aa4l MAIIHHHOTO 00yJeHUSI.

9. Jlate onpeneneHue TOHATHIO IIEPEOOYICHUS» U CIIOCOOBI €€ perucTpanun
Ha TIPaKTHKE.

10. JlaTe onpeneneHUe MOHATHIO «HETOOO0YUSHU» U CIIOCOOBI €€ PETUCTPAIHH
Ha TIPaKTHKE.

Bonpocs! k 10 cemectpy:

. Ilepeuncnuth OCHOBHBIE CIOCOOBI PETYISPU3AINY 33]]a4U MAIIMHHOTO O0yYCHHUS.
. IlepeunciuThe OCHOBHBIE aITOPUTMBI PEIICHUS 33]1ad 00yUEHUS C YUUTEIIEM.

. IlepeuncivTe OCHOBHBIE aITOPUTMBI PEIICHUS 33/1ad 00yUEHUS C MOAKPETICHUEM.
. Ha3pare 0CHOBHBIE OCOOCHHOCTH TITYOOKHX MOJIEIICH.

. Hepe‘-II/ICJ'II/ITL OCHOBHEIC U3BECTHEIC OHOIMOTEKH JUIA MalllTMHHOI'O 06y‘{CHI/I$I Ha A3BIKC PythOl’l.

1

2

3

4

5. HaszBarb cnenuduky oOydeHus roayObIx MOJeIeH.

6

7. Ha3Barb OCHOBHBIC OTIIMYMSI OMONHOTEKH 1JIs1 MAIIMHHOTO 00yueHus Ha s3bike Python.
8

[IpeanoxuTh BapHaHT WHTErpAllMU YIPABICHHS B 33/adaX IOCAAKH CIIyCKaeMOrO MOXIYJs Ha
MOBEPXHOCTH HEOECHOTO Tea.

9. IlpennoxuTh BapuaHT HaBUTAlMM M HABEJEHHUS B 3ajadax MOCAJKU CITyCKaeMOTOo MOIYJsS Ha
MTOBEPXHOCTh HEOECHOTO Tea.

10. IlpuBecTn MeTO aNMpOKCUMALIMKA ONTUMAIBHON (PYHKUIUH YIIPaBICHUS OPOUTAIBHBIM JIBUKEHUEM
amnapara ¢ MaJou TATOM.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAE€TCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYILLIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS Ha MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHCCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEIBHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.



OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnposenmenus auddepeHurpoBaHHOro 3adera  oOyyarommecs MOTYT IIOJIb30BaThbCS
POrpaMMOM JUCHHUIINHBL, a TAKKE CIPABOYHOM JINTEPATYypOH, BBIUMCIATEIbHON TEXHUKON.
JudepeHnrpoBaHHBIN 3a4€T MPOBOAMUTCS ITyTEM OPraHU3alMU CIEIHUAIBHOTO OMpOca, IPOBOAUMOIO
B YCTHOH (hopMme.



