MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa nmpuknaaHoit onTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.JIB.05.01 MATEMATUYECKHUE METO/bI U MOJIEJINPOBAHUE

OIITUYECKUX CUCTEM»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanudukanus (cTeneHp) BbITyCKHUKA: CIIEIIHATICT
dopma oOyueHUs: OUHAS
I'on HaOopa (mpuema Ha oOyuenue): 2024

Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUE€THBIX €IUHUIAX: 3 3.€.
B akajeMuueckux yacax: 108 ak.4.

Mocksa, 2024
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Pa3padoruukmu:

3aBenytommii kadenpoit [IpukinagHoit ONTHKY, K.H., JOIEHT DUIOHOB

A.C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mo cnemumansHocTH 12.05.01 DOnexTpoHHBIE M ONTHUKO-3JICKTPOHHBIE TPHUOOPHI M CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera
ust
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHHA AJUCHUILIIMHBI - OCBOCHHC 06y‘-IaIOH_[I/IMI/IC$I KOMHGTCHI_[I/Iﬁ B obOmactu
KOMIIBIOTCPHOTO MOJACIIMPOBAHUC OIITUICCKHUX CUCTCM.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- OCBOCHHEC CTYACHTAMU TCOPCTUUYCCKHUX 3HaHI/II\/'I, CBs3aHHBIX C aBTOMaTI/I?)aI_[I/Ieﬁ IMPOCKTUPOBAHUA
OINITHYCCKUX CHUCTEM, a4 TAKKC IMOJTYUYCHHA IMPAKTUYCCKHUX HABBIKOB HMCIIOJB30BAHHA KOMIIBIOTCPHBIX
nmporpamMmm Jist MaTEMaTU4CCKOTro MOACIMPOBAHUA U PACUCTa ONITHYCCKUX CUCTEM..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOEHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

ITK-2 CriocoOHOCTh K MaTeMaTHYECKOMY MOJCIHPOBAHHUIO MPOIIECCOB U OOBEKTOB ONTOTEXHUKH U
UX UCCIIEJOBAaHUIO Ha 0aze MpodeCcCHOHANBHBIX MAKETOB aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIbHO pa3pabOTaHHBIX MPOTPAMMHBIX MPOTYKTOB

I1K-2.1 Pa3paGaThiBaeT aJirOpUTMBI U pPeaTn3yeT MaTeMaTHYECKUE U KOMITbIOTEPHBIC MOICIIH
MOJICIMPOBAHMSI ONTHYECKHX SBICHUNA Ha fA3bIKE BBICOKOTO YPOBHS C HCIOJIb30BAaHHEM
00bEKTHO-OPUEHTHUPOBAHHBIX TEXHOIOT A

3name:

[IK-2.1/382 TlpuHOUOBI TOCTPOEHUS M COCTAB ONTUYECKHUX M ONTHKO-3JIEKTPOHHBIX
prOOPOB U KOMITJIEKCO

[1K-2.1/3u3 KommbloTepHbIe TEXHOJIOTHH M TPOTPaMMHBIE CPEJCTBA MMPOCKTUPOBAHUS U
KOHCTPYHUPOBaHUs

[1K-2.1/384 OcHOBBI TEOPUH MAaTEMaTHYECKOTO MOJIECTMPOBAHUS CIIOKHBIX TEXHUYECKUX
CUCTEM

Ymems:

[IK-2.1/¥YMm1 dopmynmupoBaTh 3amadyy € OMNPEIACIATh IMapaMeTphl IS TPOBEICHUS
MOJENUPOBaHUS (PYHKUMOHUPOBAHUSI ONTHUKOIEKTPOHHBIX NPUOOPOB HAa OCHOBE
¢u3nYecKUx MpoLEeccOB U sIBICHUN. BbIOMpaTh YHCIIEHHBIM METOA MOAETUPOBAHUS
(GYHKIIMOHUPOBAHMS  ONTHUKO-3JICKTPOHHBIX MPHUOOPOB HAa OCHOBE (PUBHMUECKUX
MPOIIECCOB U SIBJICHUI

Braoemy:

[IK-2.1/HB2 HaBblkaMH TpPUMEHEHHs] THUIOBBIX IPOrpPaMM JUIsi KOMIIBIOTEPHOTO
MOJIEITUPOBAHUS ONTHYECKUX CUCTEM

[1K-2.2 Pa3pabarbiBaeT, peanu3yeT M MPHUMEHSET B NPOPECCHOHAIBHOU IesTeITbHOCTH
pa3NUYHbIC YHUCICHHBIE METO/bI, B TOM YHCIIEe PEaIM30BaHHbIC B TOTOBBIX OMOIMOTEKAaX MpU
pELIEHNN KOHKPETHBIX ONTUYECKUX 3a/1a4

3name:

[1K-2.2/362 TlpuHIUIIBI TTOCTPOCHHMS M COCTaB ONTHYECKUX W ONTHUKO-IJICKTPOHHBIX
MpUOOPOB M KOMITJIEKCOB

[1K-2.2/383 OCHOBBI TEOPHH MAaTEMAaTHUYECKOTO MOACIUPOBAHUS CIIOKHBIX TEXHUYECKUX
CUCTEM

Ymems:

[1K-2.2/YM2 Hcnonb3oBath MpoecCHOHANbHBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JICKTPOHHOTO JJOKYMEHTO000pOTa

Braoems:

[1K-2.2/He4 HaBblkaMi TpPUMEHEHHsSI THUIOBBIX IPOTpPaMM JUIsi KOMIBIOTEPHOTO
MOJIEIMPOBAHNS ONTHUYECKUX CUCTEM.
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[1K-2.3 PazpabarbiBaeT OMOMMOTEKH M HOANPOrPAMMBI (MAKPOCHI) ISl PELICHUS PAa3TUYHBIX
3a71a4 MPOEKTUPOBAHUS U KOHCTPYHUPOBAHHUSI, UCCIIEIOBAHUS U KOHTPOJISI ONTOTEXHUKH

3namo:

[MK-2.3/352 OcHOBHBIC THIIBI, XapAKTEPUCTHKU ONTHYCCKUX U OINTHUKO-IJICKTPOHHBIX
CHCTEM, dJIEMEHTHas 6a3a ONTOTEXHUKU

[1K-2.3/3u3 Enunas cuctemMa KOHCTPYKTOPCKOW JOKyMEHTAIUU

[1K-2.3/384 OCHOBBI aITOPUTMH3AIUN U TIPOTPAMMHUPOBAHHMS

Ymemo:

[1K-2.3/YMm2 Paborath ¢ 6a3aMu JaHHBIX U UCTOYHUKAMH UH(POpMAITUN

[1K-2.3/YM3 Pa3zpabareiBaTh OTIENbHBIE MPOrpaMMbl M IOIMPOTPAMMBI ISl pEIICHUS

pa3JIMYHBIX 3aJa4 IMPOEKTUPOBAHUS, KOHCTPYMPOBAHUS, MCCIECHOBAHUSA M KOHTPOJIA
ONITOTEXHUKH, ONTUYECKUX U ONTHKO-IEKTPOHHBIX MPUOOPOB U KOMILJICKCOB

Braoems:

[IK-2.3/HB3 HaBblkaMH MpUMEHEHHsS THUIOBBIX IPOrpaMM JUIsi KOMIIBIOTEPHOTO
MOJEIMPOBAHNS ONTHUECKUX CUCTEM.

[1K-3 CriocoOHOCTh K aHANM3Y, PacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTalieil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHCJIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS

ITK-3.1 Pa3pabarbiBaeT (yHKIHMOHATBHBIE U CTPYKTYPHBIE CXEMBI OMTOTEXHUKHU, OMPEACIseT
¢u3nyecKkre TPHUHIHUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSMU C HCHOJIB30BAHUEM TEOPETUYECKUX METOJOB W TMPOTPAMMHBIX CPEICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

Suame:

[1K-3.1/3u15 IIpuHIUIIEI TOCTPOCHHUS W COCTAB ONTHYECKUX W OMNTHUKO-3JICKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB.

[1K-3.1/3u016 KoMmbproTepHbIe TEXHOJIOTUN U MPOTPAMMHBIE CPEICTBA MPOSKTUPOBAHUS
U KOHCTPYUPOBaHUS

[IK-3.1/3823  OCHOBBI ~ TEOPHHM  MaTEMAaTUYECKOTO  MOJCIMPOBAHUSA  CIIOXKHBIX
TEXHUYECKUX CHCTEM

Ymems:

MK-3.1/¥YM15 TIpom3BOIuTh KOMIIBIOTEPHOE MOJAEIHPOBAHUE C  HCIIOIb30BAHUEM
METOAOB CUCTEMHOIO MOAXOAA Ul MPOrHO3MPOBAHMS IOBEACHUSA, ONTHUMHU3ALMU U
u3yueHHUs (PyHKIMOHMPOBAHUS pa3pabaThIBAEMbIX ONTHYECKHX M ONTHUKO-3JIEKTPOHHBIX
npruOOPOB, KOMIUIEKCOB U UX COCTABHBIX YacTEl C y4eTOM HCIIOJIb3yEMbIX TEXHOJIOTHH
IPOM3BOACTBA U COOPKHU

Braoemy:

[1K-3.1/HB16 HaBblkamMu TNPUMEHEHHS THUIOBBIX MPOTPAMM [IJIi KOMIIBIOTEPHOTO
MOJIEIUPOBAHUS ONTHYECKUX CUCTEM.

[1K-3.2 PaccuuThIBaeT, BU3yaIU3HPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAaHUEM  CIELHUAIU3UPOBAHHOIO  INPOrpPaMMHOIO  obOecreueHus,
00pabarbIBaeT U aHAJIM3UPYET PE3YyNbTaThl pacueTa ¢ UCIOJIb30BaHUEM CIEIUATU3UPOBAHHOTO
MIPOTPaMMHOTO 00eCTICUEHUS

3namo:

[1K-3.2/3u8 IlpuHIMOBI TOCTPOEHUS M COCTAB ONTUYECKHUX M ONTHKO-3JIEKTPOHHBIX

npruOOPOB U KOMITJIEKCOB

[1K-3.2/3u10 KommnbioTepHble TEXHOJOTHH U IMPOTPaMMHBIE CPEACTBA MPOCKTHPOBAHUS

Y KOHCTPYUPOBaHUSI.
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[IK-3.2/3u13 OcHOBBI ~TEOpUHM MAaTEeMaTHYECKOTO  MOICITUPOBAHUS  CIIOXHBIX
TEXHUYECKUX CHCTEM

Ymemns:

[1K-3.2/Ym1 ucnons3oBath mpodeccuoHanbHbIC TTAKETHl TPUKIAAHBIX IPOTPAMM JIJIs
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTHUYECKUX U ONTUKOIIEKTPOHHBIX MPUOOPOB U
KOMILJIEKCOB M CHCTEMBI DJIEKTPOHHOTO JTOKyMeHTOooOOpoTa.Paborars ¢ 6azamMu TaHHBIX
U ucTouHuKaMu uHPopMmaruu. [Ipou3BOOUTH KOMIBIOTEPHOE MOAEIUPOBAHUE C
UCIOJIb30BaHHUEM METOJ0B CHUCTEMHOIO MOAXOAA Ji MPOTHO3UPOBAHUS IOBEJEHUS,
ONTUMHU3AIMM M U3y4YeHHUs (QYHKIIMOHUPOBAaHUS pa3pabaThiBa€MbIX ONTHYECKUX H
OINITHUKO-3JIEKTPOHHBIX TPUOOPOB,

KOMILJIEKCOB U UX COCTaBHBIX YacTel C y4ETOM HCIIOJIb3YEMbIX TEXHOJIOT U
MIPOU3BOJICTBA U COOPKHU

Braoems:

[1K-3.2/HB14 HaBblkaMu TNPUMEHEHHS THUIOBBIX MPOTPAMM [IJIi KOMIIBIOTEPHOTO
MOJIEIUPOBAHUS ONTHUYECKUX CUCTEM.

[1K-3.3 Pa3pabarbeiBacT MpOEKTHO-KOHCTPYKTOPCKYIO M TEXHUYECKYIO JOKYMEHTAIIMIO Ha BCEX
JTamax >XU3HEHHOTO ILMKJIa ONTHYECKUX, ONTHKO-3JIEKTPOHHBIX MPHOOPOB, MEXaHUYECKUX
OJIOKOB, y3J0B U JeTajeil B COOTBETCTBUM C TpeOOBaHUSAMHU TEXHUYECKOTO 3aaHMs,
CTaH/JapTOB KaueCcTBa, HAJEKHOCTH, OE30MaCHOCTH M TEXHOJOTMYHOCTH C HMCIOJIb30BAHUEM
CUCTEM aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHUS

3namu:

[1K-3.3/389 OcHOBHBIE THIBI, XapaKTEPUCTUKH ONTUYECKUX M ONTHUKO-IICKTPOHHBIX

CHUCTEM, dJIeMEHTHas 6a3a ONTOTEXHUKH

[1K-3.3/3010 Enunas cucrema KOHCTPYKTOPCKOM TOKyMEHTAITUN

MK-3.3/3u11 OcHOBBI aNTOPUTMU3ALNHU U TPOTPAMMHUPOBAHUS

Ymemu:

ITK-3.3/¥YM9 Pabotarh ¢ 6a3amMu TaHHBIX ¥ HICTOYHUKAMU HHPOPMAIIHH

I1K-3.3/YMm10 Pa3pabarpiBaTh OTACIBbHBIC MPOTPAMMBI U TIOAIPOTPAMMBI JJISI PEIICHUS
Pa3IUYHBIX 33Ja4 IPOEKTUPOBAaHUS, KOHCTPYHPOBAHMS, MCCIECIOBAHUS W KOHTPOJIS
ONTOTEXHUKH, ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB

Braoems:

[1K-3.3/HB8 HaBplkamMy TpPUMEHEHHS THUIIOBBIX MPOTPaMM ISl KOMITBIOTEPHOTO
MOJIEIUPOBAHUS ONTHYECKUX CUCTEM.

3. Mecto aucuumimHbl B cTpykrype OII

Huctumnuaa (Momyns) b1.B.JIB.05.01 «Marematndeckue METOABI U MOJACIMPOBAHUE ONMTHYECCKUX
CUCTeM» OTHOCHUTCA K (QopMHpyeMOl ydacTHUKaMU OOpa3oBaTeNbHBIX OTHOIICHHH YacTh
o0pa3oBarenbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 7.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

bl)
/TOEMKOCTh

T)
JI€ 3AHATUS

CHhI)
[ast aTTecTamus

CHhI)

1bHas pabora

(M€ 3aHATHUA
CHBI)

/TOEMKOCTh
CHBI)

[Tepuon

~
1%
-
<

—
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

< |2 o
= 5 E % =
= = O 5 £ =
S | E| 2555
= ; 201 A 8 o)
HaumeHnoBanue pa3nena, TeMbl o 2 2|2 § ;
s |3 |E|5aEE
xR
Sl E|c|2EEz
o = = 8 SEEH é o,
s | 2| = |2 |§gF5
3] 0 =% 8 |5& 5 &
R IR |F|O |Esatr
Pa3ges 1. l'eomerpuyeckas 30 4| 12 14| IIK-2.1
ONTHKA — NpocTeias [IK-2.2
MaTeMaTudeckas Mojaejab T11IK-2.3
ONTHYECKOIr0 M3JIyYeHHs [IK-3.1
Tema 1.1. Beenenue 30 41 12| 14| IK-3.2
I1K-3.3
Pasnen 2. KomnbrorepHoe 78| 13| 24| 41| IIK-2.1
MOJeJIMpPOBaHUE [1K-2.2
HEHTPUPOBAHHBIX ONITHYECKUX [IK-2.3
CHCTEM [TK-3.1
Tema 2.1. KomnbrotepHOe 40| 6| 14| 20| IK-3.2
MOJIEMPOBAHIE IIEHTPUPOBAHHEIX [IK-3.3
ONTUYECKUX CHUCTEM
Tema 2.2. OuieHka KauecTBa 38 71 10| 21
H300paKCHHUS
Hroro 108 17 36| 55

5.2. Conep:xkaHue pa3aesioB, TeM AMCHMIIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Feomempultecmm onmukKa — npocmeﬁmaﬂ MamemamuyecKas mooeib Onmuiuecko2o

usiydyenus

Tema 1.1. Beeoenue
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Jlekuust Nel. B3auMocBsI3b BOJHOBOM M TeoMEeTpUYecKOW oOnTuUKH. Pacuér xoma nydeil uepes
ontudeckue cucteMbl. CriocoObl 3a1aHus MOJIOKEHHUS JIyda B IPOCTPAHCTBE.

IIpakTueckoe 3ansaTue Ne 1. M3yuenune unctpykuuu k nporpamme ZEMAX. UreHue u3 apxuBa U
3alMCh B aQPXUB ONTUYECKUX CUCTEM.

IIpakTueckoe 3anarue Ne 2. 3ajaHue KOHCTPYKTHBHBIX IAPAMETPOB M XapaKTEPUCTUK ONTHYECKON
CUCTEMBI

Jlexius Ne2. CriocoOsl 3a1aHusl Ha4aIbHBIX JAHHBIX JUIS pacuéra xona Jiydeid. CBs3b YIJIOB G U O,
UCTIOJIb3YEeMbIX IIPU PacdeTe ONTHYECKUX CUCTEM C HAIPABJISIOIIMMHI KOCHHYCAaMH JTy4ei A, WL, V.
[Tpaktuueckoe 3anatue Ne 3. 3aganue ONTHYECKON CHCTEMBI, paboTaromeil u3 66 CKOHEYHOCTH
[Tpaktuueckoe 3anarue Ne 4. 3aganue ONTHYECKON CUCTEMBI, paboTAaOIEH ¢ KOHEYHOTO PACCTOSIHUS

Pa3zoen 2. Komnvromephnoe mooenuposanue yeHmpupoeanHoviX ONMU4ecKux cucmem

Tema 2.1. KomnviomepHoe mooenuposanue yeHmpupo8aHHblX ONMU4EecKUx CUcmem

Jlexumss Ne3. McxonHble MPUHLMIIBI aBTOMATU3allUM MPOEKTUPOBAHUS M MaTeMaTUYECKUE MOAEIN
ONTUYECKUX CUCTEM

[Tpaktuueckoe 3anarue Ne 5. 3aganue GoTorpapuueckux 0ObEeKTHBOB

IIpakTueckoe 3ansaTue Ne 6. 3ajaHue 3epKaJbHBIX U 3€PKaJIbHO-JIMH30BBIX ONTHUYECKUX CUCTEM.
3aaHue [IEHTPaIbHOIO SKPAHUPOBAHUS

Jlexmst Ne 4. CriocoOblI 3a71aHNsI KOHCTPYKTHBHBIX ITAPAMETPOB ONTUYECKUX CHCTEM.

[TpakTuaeckoe 3austue Ne 7. 3ananue acepuuecKux MOBEPXHOCTEH

[Ipaktuueckoe 3anstue Ne 8. 3agaHue oKyIsIpoB

Jlekimst Ne 5. HeobOxonumoe M JIOCTaTOYHOE YHUCIIO IYYKOB M JIy4ded Ui OLIEHKHM KauecTBa
H300paKeHHUS

IIpakTueckoe 3ansaTue Ne 9. 3aaHue TeNECKONMMYECKUX CUCTEM

[Tpaktuueckoe 3anarue Ne 10. 3aganre 00beKTHBOB MUKPOCKOTIIA

Jlekmss Ne 7. IlporpaMMbl [Isi NPOEKTUPOBAHUS ONTHUYECKUX CUCTEM M MaTeMaTH4ECKOIrO
MOJIEITMPOBAHHUS

ITpakTrueckoe 3ansTue Ne 11. 3aiaHne oNnTHYECKUX CUCTEM MUKPOCKOIA

Tema 2.2. Oyenxa kavecmea uzoopadcenus

Jlextms Ne 8. O030p KpUTEpHEB OILICHKH KaueCcTBa H300paKeHus. AHAIN3 KadyecTBa N300paKeHHs 110
reoMeTpuueckuM adeppauusM. Haznauenue Tabmui BAMSHUAS TApaMETPOB
[Tpaktuueckoe 3anarue Ne 12. PacueT Tabnuil BAUSHNUSA apaMETPOB

6. Illopsi1oK NpoBeieHUsI MPOMEKYTOYHOM aATTeCTALUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHOM arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO 00pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3nuu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».
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IIpomedicymounas ammecmayus: 3auem ¢ OYeHKou, 7 cemecmp.

HpI/I IpOBCACHNU HpOMC)KYTOHHOﬁ arTeCTalluv, YYUTBIBAIOTCA  PC3YJIbTAThl OLCHUBAHUA,
IMOJIYYCHHBIC 3a KaX(HBIﬁ 9JICMCHT OLICHUBAHUA B XOAC TCKYLICTO KOHTPOJIA. HpI/I IMPpOBCACHUU
OLICHUBAHUS 11O BOIIpOCAaM H 3aJdaHUAM, YKA3dHHBIM B GI/IJIGTG, B XO0I€ HpOMG)KyTO‘-IHOfI arrecranuuu,
npenoaaBaTciib MOXKCT 3a1aBaTb OT 1-3 AOMOJHUTCIIBHBIX BOIIPOCOB

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

7 cemecmp, 3auem ¢ OYyeHKoU

Koumponupyemvie M/[K: 1IK-2.1 IIK-3.1 [1K-2.2 [IK-3.2 [IK-2.3 [IK-3.3
Bonpocsl/3ananus:

1. 1. CriocoObl 3a1aHusl MOJIOKEHUS JTyda B TPOCTPAHCTBE.
2. Cs3b yIIOB G M O, HCIOJIB3YEMBIX MpPHU pacyeTe ONTUYECKUX CUCTEM C HAIpPaBISIOLIUMU
KOCHHYyCaMHU JIy4eH A, W, V.
3. CnocoObI 3a1aHusI HAaYaJIbHBIX TAHHBIX JJIS pacuéra Xoja JIydei.
4. Heobxonumoe U JOCTaTOYHOE YHCIIO ITyYKOB U JIydel Ui OIIEHKH KauyecTBa N300pakeHusl.
5. CnocoObl 3a1aHNsI KOHCTPYKTHBHBIX TAPAMETPOB ONTUYECKUX CHCTEM.
6. CiocoOnbI 3a1aHus1 achepuuecKux MoBEPXHOCTEH.
7. 3amaHue UCXOIHON ONTHYECKON CHUCTEMEL.

2. 8. CrtocoObI 3a/1aHUS TOJIOKEHUS IPEAMETa M BXOIHOTO 3pavka (anepTypHoi auadparmsl).
9. VcxonHble MPUHIIHUITBI aBTOMATU3AIIUH TPOESKTUPOBAHMUS.
10. Maremarnueckue MOJIENN ONTHUYECKUX CUCTEM.
11. ®@urypa paccesnus. [IaTHO paccesHusl.
12. Toueuynas nuarpamma. OyHKIKSA paccestHUS TOUKH.
13. BonHoBsle abeppanuu. BoinHoBBIE KpuTEepUH KauecTBa N300pasKeHHS.
14. Pa3pematoniast cnocoOHOCTh. Pacnipenenenue sHepruu B 1UGpakinOHHOM N300pa’KeHUH TOUKH.
15. I'papuku 1 TaGMUIBI TEOMETPUUYECKUX aOepparIHid.

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCcKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. 3anpsraesa JI.A. PacueT u mpoeKTUpOBaHUE ONTUYECKUX CHCTEM: YUEOHHUK /I BY30B B 2-X
gacTax. Yacte 2. / JLLA. 3ampsraeBa, N.C. CpemHukoBa. - 2-¢ H3JaHHE HCIPABICHHOE U
nononHeHHoe. - MUNT'AuK, 2009. - 258 - 978-5-91188-018-7. - TekcT: HEMOCPENCTBEHHBIN.

Jlononnumenvuas nrumepamypa

1. PycunoB M.M. BrruncnurensHas ontuka: CrnpaBounuk / M.M. Pycunos, A.Il. I'pammarus,
II.1. IBanoB u np.; M. M. Pycunos, A. I1. I'pammarun, I1.JI. MBaHoB u np. ;. - MammHoCTpoeHue.
Jlenunrp. ota-uue, 1984. - 423 c.: un. - TekcT: HENOCPEACTBEHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecednBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
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He ucnonb3yrores.

Pecypcor « Unmeprem»

1. http://modtran.spectral.com/modtran_home - MODTRAN® Web App

2. https://www.spectralcalc.com/blackbody calculator/blackbody.php - Blackbody Calculator.

3. https://www.spectraplot.com/blackbody - Blackbody Emission Simulator.

4. https://cyberleninka.ru/ - Hayunas snexkrponnas oubnnorexa KubepJlennnka, mocTpoeHHas Ha
napagurme oTkpeiToit Hayku (Open Science).

5. https://www.iprbookshop.ru/ - Dnexrponno-6ubnuoreunas cucrema "[PRbooks".

6.  https://sdo.miigaik.ru/ - Cucrema  aucCTaHIMOHHOTO  OOydeHHMsT  MOCKOBCKOTO
TOCYIapCTBEHHOTO YHHBEPCHUTETA TE€OAC3HH U KapTorpapuu

7. https://www.iprbookshop.ru/ - IPR SMART

8. https://lib.miigaik.ru/ - UPBUC 64 DnexrponHas 6ubnroTeka

9. http://www.complexdoc.ru/ - DnekTpoHHBIN (DOHI TPAaBOBBIX M HOPMATHBHO-TEXHHUYECKUX
JOKYMEHTOB

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CHPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

J{nst mpaKTU4eCKUX 3aHSITUI
ABtomaru3upoBaHHoe padouee mecto (APM) - 11 mi.
NutepakTrBHas nma”ensb - 0 mrT.
MenoBas nocka - 2 IIT.
[TpoekTtop - 0 mT.
M®YV - 1 mr.

10. MeTonunyeckue ykazaHusi 10 OCBOCHHMIO M CIUIIMHBI (MOXYJIA)

C 1enpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocrosiTenbHasi paboTa CTYIEHTOB OIMCBIBACTCA U PETYIUPYETCS  METOIWYECKUMU
PEKOMEHAAIMSIMH IO TUCHUTUIHHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIAMBUAYaTbHBIC 3aJaHHS
MoAOMPAIOTCS B aAATHPOBAHHBIX K OTPaHUUYEHUSIM 37I0pOBbs opMax (MMCbMEHHO WK YCTHO, B
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dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl WHBAIUIIOB M
JIMII C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMH 3/{OPOBBSI.

Pabodass mporpamMMa AMCIUIUIMHBI U1 WHBAJIUAOB U JIMI] C OIPAaHHYCHHBIMH BO3MOXXHOCTSIMH
37I0POBbSI pa3padaThIBaeTCsl MHANBUAYAIBHO C YI€TOM OCOOCHHOCTEH MCUXO(DU3UIECKOTO Pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YYaOIITIXCS.
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