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Pa3padoruukmu:
Honent kagpenpsl @otorpammerpu, K.H. ToBopos A. B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno wnanpasnenuto mnonroroBku 12.03.05 JlazepHas TexHUKa UM Ja3€pHBIE TEXHOJIOTHH,
yTBEpKJACHHOTO MpukazoM Munooprayku ot 19.09.2017 Ne 951

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 thaxymsTeT [Ipencenarens Topmmna U. I1. Paccmorpeno |01.12.2022, No 1
OnTHieckoro | yyeporo coBera
IPHUOOPOCTPOCHUS (bakynsTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb OCBOEHHUS JAWUCHUIUIMHBI - OCBOCHHME CTYJCHTaMU HAayYHO-TEOPETUUYECKHX U
NPAaKTUYECKUX 3HAHUM W mpuoOpeTeHHe yMEHMH U HaBBIKOB B oOmacTu 1nudpoBoil oO6paboTku
n300pakeHU, HEOOXOAMMBIX JMJIsi aHaju3a, pacyera, NPOCKTUPOBAHHS W KOHCTPYHPOBAHHS
TUIIOBBIX CHCTEM, JeTaleil W Y3JI0B AJIEKTPOHHBIX W ONTHKO-IEKTPOHHBIX MPUOOPOB CHUCTEM
JMCTAaHIIMOHHOTO 30HMPOBAHUS 3EMIIH.

3&,[[3.‘11/1 HU3YUCHUA NUCHUILIINHBI:

- chopMHpOBaTh y CHEIUATUCTOB CUCTEMHOE TIPEICTABICHHE 00 N3y4aeMOM MpeaMeTe, 00ecTeuynThb

YCBOEHHE OCHOBOITOJIAraloIero y4eOHOro marepuasia, TPHHIIMIOB W 3aKOHOMEPHOCTEH pa3BHTHS
COOTBETCTBYIOIIECH HAyYHO-TIPAKTHUUECKOH OONacTH, a Tak)Ke€ METOJOB NMPUMEHEHHS IOJTYyYEHHBIX
3HAHUH;

- O3HAaKOMJICHHE C 0a30BBIMH TIOHSTHSIMH H TEOPETHYECCKUMH OCHOBAMH MPUHIIMIIOB ITUPPOBOU
00paboTKH N300paKEHUH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

OIIK-4 OIIK-4 CnocobeH HCIONIB30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH U
porpaMMHOE OOecriedeHHe MpH PEIIeHUH 3a1ad NpoQecCHOHATBHOU AEATEIbHOCTH, COOMonas
TpeboBaHusT THPOPMAITMOHHON 0€30IaCHOCTH

OIIK-4.1 OIIK-4.1.CriocobeH UCToNb30BaTh COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTUU U
IporpaMMHOE oOecIieueHue MU PEeLIeHUH 3a1a4 MPOo(pECCHOHAIBHON IS TeIbHOCTH

3nams:

OIIK-4.1/3u2 IlpencraBneHne YUCIOBOW, TEKCTOBOW M rpaduyeckoil mHpOpManuu B
KOMIIbIOTEpE

OIIK-4.1/3u3 CtpykTypy OMOIHOTEK s13bIKa MPUKIATHOTO MporpamMmmupoBanus Python
Ymems:

OIIK-4.1/¥YM2 Ucnonb3oBaTh roToBble OubMuoTeunsie Mmoayiau B 11 Python

Bnaoemw:

OIIK-4.1/HB2 OgHuM W3 WHCTPYMEHTAJIBHBIX CPEICTB pa3zpaboTku mporpamm Ha SI1
Python: Visual Studio, PyCharm, Idle u np. mpu pa3zpaboTke aaropuTMoB IporpamMm
OIIK-4.1/HB4 HaBblkamMH TOCTpPOEHHsS HM300paXeHUHl M  TNPOEKTUPOBAHHUA B
rpau4ecKux mporpaMmax

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Moxynas) b1.0.25.06 «OcHoBbI 11M(poBOit 00pabOTKH M300paKEHUI» OTHOCHUTCS K
00s13aTeNTbHON YacTH 00pa30BaTeIbHON MPOrPaMMBbI U U3YUaAETCs B ceMecTpe(ax): 8.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

bl)
/TOEMKOCTh

T)
JI€ 3AHATUS

CHhI)
[ast aTTecTamus

CHhI)

1bHas pabora

(M€ 3aHATHUA
CBI)

/TOEMKOCTb
CHBI)

[Tepuon

~
1%
-
<

—
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

s | o
[P]
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= =g |2 EF
= = < E S o
S| 2| 5882
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Q
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Pasnen 1. OcHoBbl HM(ppoOBOI 108| 13| 13| 82| OIIK-4.1
00padoTKM U300paKeHUIt
Tema 1.1. Monynsiiust CUTHAJIOB. 28 3 31 22
Hudposas Mmomynsims.
Tema 1.2. YactoTHOE 28 3 31 22
MpEJICTaBICHUE CUTHAJIOB.
YacToTHas (uibTparusi.
Tema 1.3. KonupoBaHnue cursasuaos 18 3 31 12
Tema 1.4. Anroputmsl UG poBOH 34 4 4] 26
00paboTKN N300paKeHUH
Hroro 108 13| 13| 82

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Ocnoswt yughposoit 0o6padomku uzodparcenuii

Tema 1.1. Mooynsayus cuenanos. L{ugpposas mooynsayus.

Monynsauusa. HenpepbIBHBIE M UMITYyJIBCHBIE BHUABI MOAYISALUU. Jluckperusanus 1O aMIUIUTYJE.
JuckpeTtuszanus no aprymenty. Teopema Korenbaukosa. Lludposas momgynsiust.

Tema 1.2. Yacmomnoe npeocmasnenue cuenanos. Yacmomuas gpunompayusi.

[IpencraBnenue curHagoB B 4yacToTHOM oOmactu. Crnektp curHajga. CHeKkTpbl TapMOHUYECKHUX,
MEePUOANYECKUX M HETIEPUOANUECKUX CUTHAJIOB. Buibl yacToTHON humbTpanuu.

Tema 1.3. Koouposanue cuenanos

KomupoBanue - ocHOBHBbIe TOHATHA. OddekTuBHOE W TOMEXO3aUMIIEHHOE KOIUPOBAHHUE.
Anroputmsl 3¢ pexTuBHOrO kKoauposanus. Anroputm Lllennona-deno. Anroputm Xagpmena.
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Tema 1.4. Ancopummol yughposoti obpabomxu uz00padticeHuti

Knaccudukanus anroputMoB mmudpoBoii 00pabOTKHM HW300paKeHH. AJITOPUTMBI  yITyUIICHUS
BU3yallbHOTO  KayecTBa  M300paXCHUs.  AJTOPUTMBI  TIONABJICHUS  IIyMOB.  AJTOPUTMEI
NOAYEPKUBAHUS TPAaHUIL. AJITOPUTMBI BBIJICIICHUS KOHTYPOB. AJITOPUTMBI BBIYHCIICHUST CTATHICCKUX
XapaKTEPUCTUK U300paKEHUSI.

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeIUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzanus v NpoBeICHUE TPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYIIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyalomuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIOKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3a1¢em, 8 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, 3auem
Koumponupyemwvie UJIK: OIIK-4.1
Bomnpocsei/3ananus:
1. Curnanel. OcHoBHBIC OHATHS. Kitaccuukanuys curHanoB
2. Mogaynauus CursanaoB
3. HenpepbIiBHBIE ¥ HMITYJIbCHBIE BH]IBI MOIY/ISIIUN
4. Hudposast Momynsus
5. luckperusanus 10 ypoBHIO
6. Mozenu npeacTaBlieHus AETCPMIUHHUPOBAHHBIX OJTHOMEPHBIX CUTHAJIOB

7. YacToTHOE OpCaACTaBJICHUA TAPMOHNYCCKUX CUTHAJIOB

8. HacToTHOE IpeCcTaBICHHsI IEPUOANUECKIX CUTHANOB. Pag dypobe
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9. YacToTHOE NpencTaBICHHs HEIEPUOANUECKUX CUTHAJIOB

10. YactoTHast puibTpanusi CUTHAIOB

11. Kogupoanue. OO0I1e MOHATHS

12. DddhexkTuBHOE KOAMPOBAHKE

13. Anropurm lllenHona-®eHo

14. Anroputm Xadpmena

15. Knaccuduxanus anroputMoB uppoBoi 00paboTKH H300paxkeHnui
16. AAropuT™MBI YIy4IIEHHUs] BU3yaJIbHOTO KauyecTBa N300pasKeHHS
17. Anroput™msl IOAABIEHUS IIIyMOB

18. Anroput™mbl NOAYEPKUBAHUS TPAHUL]

19. Anroput™sl BbIJIEIEHHSI KOHTYPOB

20. AIrOpUTMBI BBIYHUCIICHUS CTATHUYECKUX XapaKTEPUCTHK U300parkeHUs

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

Ochognas numepamypa

1. HlaBenbko H.K. OCHOBBI T€OpUN KOAUPOBAHUS U CHKATHS COOOLICHUMA: yued. - MEeTo. mocolue.
/ M-Bo Hayku W BbIciIero oopazoBanusi P®. - Mock. roc.yH-T reope3uu u kaprorpaduu. / H.K.
[ITaBenbko. - 2020.. - 87 - TekcT: HENOCPEACTBEHHBIN.

Jlononnumenvuas numepamypa

1. IllaBensko H.K. OcHOBBI Teopum wHPOpManuu: y4ded. mocobue. / M-BO HayKH W BBICIIETO
obpazoBanust P®. - Mock. roc. yH-T reone3uun u kaprorpaduu. / H.K. IllaBenbko. - 2020.. - 133 -
TekcT: HemoCPEeNCTBEHHBIN.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://russianspacesystems.ru/ - Poccuiickre KOCMUYECKUE CHCTEMBI

2. https://www.miigaik.ru/library/tutorials/ - YueOGHbIE MOAYTH B 3JICKTPOHHOW OHOIHMOTEKE
BUpTYyaiabHOrO yHUBepcuteta MUNUT'AuK

3. https://izmt.ru/ - I3MepuTenpHas TEXHUKA
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4. http://www.racurs.ru/wiki/ - OduuuanbHpiii cadT komnanuu Pakypc. OnekTpoHHas
o6ubnuoreka Buku-®dororpammerpus

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VY4ebHas ayquTopus
3D-ckanep - 1 mr.
MarautHo-MapKkepHast 10cka - 1 IT.
Maketsl U 00pa3ibl AUCTUIEMHBIX CUCTEM PA3ITMYHBIX TUIIOB - 5 IIT.
O4ky 10NOJTHEHHON PEAIBHOCTH - 2 IIT.
[IInem BUpTyaabHOU peasbHOCTH - | IIT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBHIMIOJIHSATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETOaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;

- MCTOI[I/I‘-ICCKI/IMI/I peKOMeHI[aI_[I/IHMI/I 10 0pFaHI/I3aI_[I/II/I CaMOCTOfITeJ’IBHOﬁ paGOTBI CTYI[CHTOB
MUNTAUK;

Ha naGoparopHbIx 3aHATHAX MO AucuuIuinHe «OCHOBBI IU(PPOBOH 00pabOTKU HM300paskeHHID»
JOJDKHBl PAacCMaTpUBAThCS TOJBKO TE€ BOMPOCHI, KOTOPBHIE HE BBIHOCATCS HAa CaMOCTOATENIBHOE
nzydyeHne. Yactb BpeMeHH JabOpaTOpPHOTO 3aHATHS ClEAyeT BBLICIMTh Ha TO, YTOOBI
COPHEHTHPOBATH 00YUAIOIIMUXCS 110 UCIOIB30BAHUIO UMEIOLICHCS INTepaTyphl U JPYTUX 3JIEMEHTOB
yu4eOHO-METOAMYECKOTO KOMIUIEKCa, TNPENOCTABISEMBIX B HUX pPAcIOpsKEHUE, Ui OCBOCHUS
BOIIPOCOB, BHIHOCUMBIX Ha CaMOIIOJTOTOBKY.

C 3amanusiMu 1a00paTOPHOTO MPAKTUKyMa MU METOAMYECKUMH YKa3aHUSMHU O UX BBITOJTHEHUIO
MarucTpaHThl 00s3aHbl 03HAKOMHTHLCS BO BpeMsi caMoIoAroToBku. [Ipemnonasarento He pa3pemiaercs
pacxooBaTh ayAMTOPHOE BpeMsl Ha IMpEIBAPUTENIbHBIE KOHCYIBTAIIMM 110 METOAUKE BBITOJHEHHUS
nabopaTtopHbIX padoT. B ciiydyae HeMOHMMaHMS OTAENBHBIX MOJOKECHUHN 3a/laHHs WK METOAUKH €To
BBINOJIHEHHUSI MarucTpaHT oOpamiaercs K IMpernojaBaTeNio 3a KOHCYJIbTAIlMeld BO BHEAYIUTOPHOE
BpeMs. CTyIEHTBI JIOMYCKAIOTCA K BBIMOJHEHHIO Ja0OpaTOpHBIX paboT MHAMBUIYAIBHO C YYETOM
pe3y/IbTaToB KOHTPOJSI HEOOXOJMMBIX TEOPETH-YECKHX 3HAHUM, COACpXaHHUA U METONUKHU
naboparopHoii paboTbl. CTyIeHTHI, HE MOJArOTOBUBIINECS K Ja0bopaTopHOii paboTe, HE AOMYCKaIOTCs
K €€ BBINOJHEHUI0. BrocnencTBuu oHU 00s3aHBI 0TpabOTaTh €€ B JONOJIHUTENIBHO BBIICICHHOE
BpeMms. @DakT HEJONMYUICHHS K BBINOJHEHUIO JIaOOpaTOpHOH paboThl y4YHTHIBaeTCS MpU
IIPOMEKYTOYHOU aTTECTALMH.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu
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[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  AyAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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