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 onTuko-31eKTpoHHBIX TPHOOPOB

' % 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.06 MOJEJIH MOJIEI N3TYUYEHUSI»

VYpoBeHb BEICIIETO 00pa30BaHUs: MarkucTparypa

Hanpasnenue noarorosku: 12.04.02 OnrorexHuka

Hampasnennocth(nipoduiib) moarotoBku: ONTHKO-3IEKTPOHHBIE MPUOOPHI U CUCTEMBI

KBanudukanus (CTeneHb) BHITYCKHUKA: MAaTrUCTP
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 2 rona

OGT»CM: B 3a4CTHLIX CAUHHAILIAX: 3 3.C.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2024

Ne 000000756 Crpanura 1 u3 12



Pa3padoruukmu:
[Tpodeccop kadenpsr AdpoKOCMHUECKIX CHEMOK, 1.H. ApkeHeHKo H.

.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO 1o wHampaBnenuto mnoarotoBku 12.04.02 OnroTexHuKa, YTBEPKICHHOTO MPUKA30M
Muno6pnayku ot 19.09.2017 Ne 941
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
usi

Ne 000000756

Crpanuria 2 u3 12




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)

[lens OCBOEHMS MMCLMIUIMHBI - OCBOCHUE CTYJEHTAMH TEOPETHYECKUX U IPAKTHUECKUX
3HAaHUH W NpPHOOpEeTeHHe YMEHHMH M HABBIKOB B OOJIACTH MOICITUPOBAHUS OINTHKO-3JIEKTPOHHBIX
CHCTEM: MOJICJIMPOBAHUS PA3IMYHBIX IPU3HAKOB MOJICH M3ITyueHHsI 0OBEKTOB HCCIIEIOBAHUSI.

3amaun n3y4eHus JUCIUILINHBL:
- (hopmupoBaHHME Yy CTYICHTOB yMEHUH (DOpPMYIHpOBaTH 3a1adyy M ONPEACIATh MapaMeTpbl Ui
MPOBENEHUST MOACTUPOBAHUS (PYHKIIMOHHUPOBAHUS ONTHUKO-3JIEKTPOHHBIX NPHOOPOB HA OCHOBE
($u3NYEeCKUX MPOLIECCOB U SBJICHUH;

- (QopmupoBaHHEe Yy CTYJCHTOB HAaBBIKOB IIOCTPOEHHUS MaTeMaTHMYeCcKUX Mojeliell OObEKTOB
UCCIIEIOBAHUS U Pa3pabOTKO HOBOTO U BEIOOpA FOTOBOTO ajrOpUTMA PELICHUS 3a1a4H;

- GopMupOBaHHE y CTYACHTOB BJIAJICHHHA MOJXOAAMHU K ONPENEICHUIO BBIXOAHBIX MapaMeTpOB H
GbyHKIMNA pa3padaTbiBaeMOr0 ONTHKO-JIEKTPOHHOTO ITprbdopa.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[1K-2 CriocoGHOCTH K MOCTPOCHUIO MaTeMaTHYecKuX Mojiefieii OObEKTOB MCCIIEIOBaHUS U BBIOOPY
YHUCJICHHOTO METOAAa MX MOJAEIHPOBAaHUS, Pa3paboTKe HOBOIO WJIM BHIOOP TOTOBOTO aJrOpHUTMA
pelIeHus 3a1a4n

[1K-2.1 ®opmynaupyeT MOCTAaHOBKY 3aJaydl W OmpeAeser Habop mapamerpoB, C y4ETOM
KOTOPBIX JTOJDKHO OBITH NMPOBEICHO MOAEIMPOBAHUE MPOIIECCOB, SBICHUI M 0cOOEHHOCTEH
paboThI U3 ONTOTEXHUKH

3name:

[1K-2.1/301 ®usuveckre OCHOBHI M MPHHIUIBI TOCTPOCHHS ONTHKO-JICKTPOHHBIX
npuOOPOB M CUCTEM PA3IIUYHOTO HA3HAUCHUS

Ymems:
[IK-2.1/Ym1 ®opmynupoBarh 3ajady M ONPEACTATh MapaMeTpbl JUIs MPOBEICHUS

MOAETUPOBaHUS (YHKIMOHUPOBAHHUS ONTHUKOIIEKTPOHHBIX MPHUOOPOB HA OCHOBE
(pU3UUECKUX MPOLIECCOB U SIBICHUI

Braoems:

[1K-2.1/Hl HaBblkamMu pacdeTa THIIOBBIX ONTHYECKHUX CHCTEM ONTHUKOIIEKTPOHHBIX
npruOOPOB C UCIIOIB30BAHUEM NIPOTPAMM KOMITBIOTEPHOTO POSKTHPOBAHUS

[1K-2.2  OmpenenseT  BBIXOAHBIE  HapamMeTpel W (YHKIMHM  pa3pabaTbIBAeMOro
OITUKO-3JIEKTPOHHOTO TpUOOpa, KOTOpbIE JIOJDKHBI OBITH OIpEneNieHbl B  pe3yJabrare
MOJICTTUPOBAHUS €r0 (PYHKIIMOHUPOBAHUS Ha OCHOBE (PU3HUECKUX

MPOLECCOB U SIBJICHUI

3name:

[1IK-2.2/3ul1 Metonsl aHanuM3a, CHHTE3a W ONTHUMH3ALMH ONTUYECKUX CHCTEM
Pa3IMYHOTO HA3HAYCHHUS

Ymems:
[1K-2.2/Ym1 TIpuMeHATH cipaBOYHbIE MaT€pPHAIIbI
Bnaoemw:

[IK-2.2/Hel HaBbikamu omnpeneneHUs  BBIXOJHBIC TapaMeTpel M (QYyHKIUH
pa3pabaTeIiBA€MOr0 ONMTUKOAIEKTPOHHOTO prdopa

[1K-2.3 Pa3zpabarbiBaeT MareMaTuiyeckre MoAead (pyHKIIMOHHPOBAHUS ONTHKO- 3JIEKTPOHHBIX
prOOPOB Ha OCHOBE (PU3NUECKHX MPOLIECCOB U SBICHUM

3name:
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MK-2.3/3u1 [punmuns! noctpoeHus pU3nYecKux U MaTeMaTuueckux mMojeneid. OCHOBBI
AJITOPUTMH3ALUU U IPOTPAMMUPOBAHMUS

Ymems:

[1K-2.3/Ym1 BpiOupare 4YHCIEHHBIM METOJ MOACIHUPOBAHUS (PYHKIIMOHUPOBAHUS
OTITUKOAJIEKTPOHHBIX MTPUOOPOB HA OCHOBE (PU3NIECKUX TPOIIECCOB M SBJICHUN.

Braoems:

[1K-2.3/HB1 Bnageer HaBbIKaMU pa3paboTKuMaTeMaTu4eCKUXMOeeH
(YHKIMOHUPOBAHMS ONITUKO- SJIEKTPOHHBIX MPHOOPOB.

[1K-2.4 IIpoBoguT KOMIOBIOTEPHOE  MOAEIUPOBAHWE  (PYHKIMOHUPOBAHMUSA  ONTHUKO-
ANIEKTPOHHBIX TPUOOPOB Ha OCHOBE (PU3NUECKHX MPOLIECCOB U SBICHUI

3name:

I1IK-2.4/301 Meronsl aHanW3a, CHHTE3a W ONTHMH3AIUM ONTHYECKHX CHCTEM
pa3IMYHOTO HA3HAYCHHUSI.

Ymems:

[1K-2.4/Ym1 HUcnonw30BaTh CTaHAAPTHBIE KOMIBIOTEPHBIE MPOTPAMMBI JIJIsI TTPOBEICHUS
pacueTos u MaTeMaTU4YEeCKOTro MOJICTUPOBAHUS (bYHKIIMOHUPOBAHUS
OIITUKO-3JIEKTPOHHBIX MPUOOPOB Ha OCHOBE (PU3MUECKHUX MPOLIECCOB U SIBICHUH.

Braoems:

[1K-2.4/HB1 BrnageeT METOJOM KOMIBIOTEPHOTO MOJECITHPOBAHUS OTACIBHBIX OJIOKOB
OTITHUKOYJIEKTPOHHOTO TTPUOOpa.

[IK-2.5 TIlpoBomutT aHamuM3 TONYYEHHBIX  PE3yJbTaTOB  MOJCIUPOBAHHS  PpalbOTHI
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB HA OCHOBE (PM3MUYECKHUX MPOLECCOB U ABICHUI

3name:

[1K-2.5/301 ®wusnueckass u npukiaagHas onTuka. OCHOBHBIE XapaKTEPUCTUKH U
CBOMCTBA ONTHYECKOTO U3ITy4EHHUS.

Ymems:

[IK-2.5/YMm1 Ananu3upoBaTb U MPHUMEHATH PE3YNbTAaThl MOJAEIMPOBAHUS. BBIABIATH
3aBHUCUMOCTH MEXIy [apaMeTpaMd aHaJH3UpyeMoro Impolecca, SBICHUA U
0COOEHHOCTSIMU paboTHI MprbOpa.

Bnaoemw:
[1K-2.5/HB1 Bnaneer HaBbIKaMy aHAIN3a PE3yIbTATOB MOJIEIUPOBAHUSL.

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (Momyns) b1.B.06 «Mopenu moneil wW3mydeHHs» OTHOCUTCA K (opmupyemoit
y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN YacTu 00pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 1, 2.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

bI)

/TOEMKOCTH

T)
;1€ 3aHATUS

ChI)
[ast aTTeCTAIM

CBI)

1bHast paboTa

/TOEMKOCTh
ChI)

[Tepuon

~
v
-
~

—~
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5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOU aTTECTALIMU HE YKA3bIBAOTCSI)
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Pasnen 1. MoaenupoBanmne 24 4| 20| IIK-2.1
(oHoueIEBOIT 00CTAHOBKH [K-2.2
¢pynxkuuonnposanusa O3C [1K-2.3
Tema 1.1. O600mIcHHAS cXeMa 12 21 10| 1IK-2.4
pa6otsr ODC [K-2.5
Tewma 1.2. Onucanus 12 21 10
00BEKTOB-OPUTHHAJIOB
Pasznen 2. Mogesiu noJiei 84| 24| 60| IIK-2.1
U3JIyYeHHUs1, HCTOJIb3yeMble ISl [1IK-2.2
ONMCAHUSA 00bEKTOB B [1K-2.3
¢oroHo1eI€BOIT 00CTAHOBKE [1IK-2.4
Tema 2.1. Ponu usnyuareneit 14| 4| 10| HK-2.5
(o6bexToB) B ®IO. Buss
onucanuii oobekToB OO
Tema 2.2. Buasl Mmoaeneit moneit 18 8| 10

H3ITYy4YCHUH.

Tema 2.3. Monenu napamMeTpoB U 12 2|1 10
XapaKTEPUCTUK CPENIbI
pacnpocTpaHEeHUs U3ITy4YEHUs
(armocdepnr)

Tema 2.4. Monenu napamMeTpoB U 12 2|1 10
XapaKTepUCTUK JaHa(TOB
(HaceneHHBIN MYHKT, JIEC,
paBHMHA, ITyCTHIHS, TOPbI, TOYBA,
CHEXXHBII MIOKPOB)

Tema 2.5. Monenu napamMeTpoB U 12 2|1 10
XapaKTEPUCTUK BOIHBIX
MOBEpPXHOCTEN (MOpCKast
IIOBEPXHOCTb, IOBEPXHOCTDH PEKH,
IIOBEPXHOCTh OKEaHa U Jp.)
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Tema 2.6. Monenu napamMeTpoB U 7 2 5
XapaKTepUCTUK 00JIaYHOCTH
(obmaka ¢ mMOCTOSTHHOM
M3ITy4aTeNbHOM CITIOCOOHOCTRIO Ha
OJTHOPOIHOM HEeOOCBO/IE,
YyacTUYHAs 00JIaUYHOCTD,
CILJIOIIHAS 00JIAYHOCTb,
HeOobIIMe o0iaka u ap.).

Tema 2.7. Monenu napamMeTpoB U 9 4 5
XapaKTEePUCTUK UCKYCCTBEHHBIX
00BEKTOB (TICIICH).

Hroro 108 28| 80

5.2. Conep:kanue pa3aeyioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Mooenuposanue ghonouenesoit oocmanoeku gynkyuonuposanus 03C

Tema 1.1. Obobwennasn cxema pabomor OIC

Beenenue. Mecto monenupoBanus npu pazpaborke OOC. Mogenb 0000IIEHHON cXeMbl pabOThI
0O0C.

Tema 1.2. Onucanusi 06veKmMOo8-0pUSUHALO8

Onucanusi 00beKTOB-OpUTHHANIOB. OmnucaHus 00BEKTOB-OPUTHMHAJIOB: IEJIE€BOE, KOHLENTYyalbHOE,
(GYHKIMOHATIBHOE, CTPYKTYPHOE, JMHAMHYECKOE, TapaMeTPUIECKOE.

Pazoen 2. Mooenu noneii usziyuenus, ucnoiv3yemole 0Jisi ORUCAHUA 00bEKMO8 6 (homonoyenesoil
obcmanoeke

Tema 2.1. Ponu uznyuameneii (06vexkmos) 6 @L{O. Buowi onucanuti 0ovexkmog @L[O

Pormm wmznydareneit (o6wvekroB) B DIIO. Bumel onucanuii o6bekroB PIIO m ux cB3b ¢
nH(GOPMATUBHBIMU TNpPU3HAKaMH OOBEKTOB MozenupoBanus. [lpusHaku aemuppupyemMoctu
OOBEKTOB B OITUKO-AJIEKTPOHHBIX CHUCTEM OOHapyXEeHMs, pPAClIO3HABAHUS U HUIACHTHU(PUKAIIH.
Paz6op npumepos.

Tema 2.2. Buowl moOeneti nonet uziy4eHust.

Bunsl Monenel mosie W3Iy4YeHHUs: CIEKTpalbHbIE, I€OMETPUYECKHE, JHEpreTudeckue. Bumsl
MOZEJEN TOJEH H3Iy4YeHUs: BPEMEHHBIE, MOJSPU3ALUMOHHBIE.BUabl Monmenel mnoyie W3JIydYeHHS:
MIPOCTPAHCTBEHHO-YACTOTHBIE, MPOCTPAHCTBEHHO-BPEMEHHbIE, AMHAMUYecKkue. Bunabl moaeneit

IOJIEH U3JIy4YEHUS: IPOCTPAHCTBEHHO-BPEMEHHBIE, TUHAMUYECKUE.

Tema 2.3. Mooenwu napamemposg u Xapakxmepucmux cpeobl pPACNPOCMPAHEHUS UZTYYEeHUs]
(ammocghepor)

Mopnenu napaMeTpoB U XapaKTEPUCTUK CPEbl pacCIIpOCTpaHEHUs U3TyUYeHuUs (aTMochepsl).
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Tema 2.4. Mooenu napamempos u Xapakmepucmuk JaHOWADmMos (HaceieHHbvlll NYHKM, Jiec,
PABHUHA, NYCMbIHA, 20Pbl, NOYEd, CHENCHBLU HOKPOB)

Mogenu mapaMeTpoB U XapaKTePUCTHK JaHAMA(TOB (HACEICHHBIN MyHKT, JIeC, paBHUHA, ITyCTHIHS,
TOPBI, ITOYBA, CHEXKHBII TOKPOB)

Tema 2.5. Mooenu napamempog u Xxapaxmepucmuk 600HbIX NHOBEPXHOCMEU (MOPCKAsL NOBEPXHOCHIb,
NOBEPXHOCb PEKU, NOBEPXHOCMb OKeaHd U 0p.)

Mogenn mnapamMeTpoB U XapaKTEPUCTHK BOIHBIX IOBEPXHOCTEM (MOpCKash IOBEPXHOCTb,
IIOBEPXHOCTh PEKHU, IOBEPXHOCTh OKEAaHA U Jp.)

Tema 2.6. Mooenu napamempos u xapakmepucmux obOrauHocmu (001aka ¢ NOCMOAHHOU
U3TYYAMENbHOU CNOCOOHOCMbIO HA 0OHOPOOHOM Heb0C800e, YACMUYHASL 00NAYHOCMb, CHIOUIHASL
obnaunocmy, HebobUIUE 00IAKA U OP.).

Mopenu mnapaMeTpoB M XapaKTepUCTHK O0Ja4HOCTH (0Onaka ¢ TOCTOSHHOW M3JIydaTelbHOU
CIIOCOOHOCTBIO Ha OJHOPOAHOM HEOOCBO/AE, YacTH4yHAas O0OJIaYHOCTh, CIUIONIHAS OOJIAYHOCTH,
HeOobIIMe o0iaka u ap.).

Tema 2.7. Mooenu napamempos u xapaxmepucmux UCKYCCMEEHHbIX 00beKmos (yeneli).

Mopnenu noseit u3aydeHus 1eneil (MCKyCCTBEHHBIX OOBEKTOB).

6. Ilopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHueM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEICHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIO[DKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomedxcymounasn ammecmayus: 3avem, 2 cemecmp.

Jl7is OlleHUBaHUS PE3yJIBTATOB OOYYCHUS B BHIIE 3HAHMIA HCTIOJIB3YIOTCS CIEAYIOIINE TTPOLIELYPBI
U TEXHOJIOTUH:

- YCTHBIH OTBET Ha BOIPOC(bI) WIM UHAUBUAYaIbHOE coOece10BaHuE,

- THUCbMEHHBIE OTBETHI HAa BOMPOC(bI).

- TECTHUPOBAHUE U T.II.

Jlns oleHMBAaHHA pe3ynsTaroB oOyuenms B Buge YMEHUM u BIJIAIEHUU wucnonssyrorcs
CJIEYIOIINE IPOLENYPHI U TEXHOIOTHH:

- TMpaKTHYECKUE KOHTPOJIbHBIC 3aaHus (ganee - 11K3), Bkiarodaromux oHy UM HECKOJIBKO 3aa4
(BompocoB) B BuE KpaTKoil (OpMYyIHpPOBKH NEHCTBHN (KOMIUIEKCA EHCTBHIA), KOTOpPHIE CIEIYyeT
BBIIIOJIHUTD, WM ONIMCAaHHUE PE3YIbTaTa, KOTOPHIN HYXKHO IOJYUYHUTh.

ITo cnoxunoctu I1K3 pasnenstorcs Ha:
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MpoCThIC 3aManus (nanee - mpocteie [1K3);

KOMIUICKCHBIC 3a/1anusl (najee - komruiekcHbie [1K3).

Jltst onenuBanust YMEHHWMH - npumenstiores mpocteie TTK3.

[Ipocteie TIK3 mpeamonaraioT pemieHWe B OAHO WM JBa JEWCTBUA. K HUM MOXHO OTHECTH:
MPOCThIE CUTYallMOHHBIE 3aJa4l C KOPOTKMM OTBETOM WJIM TMPOCTHIM JAEWCTBUEM; HECIOXKHbBIE
3a7aHus 10 BBIMOJHEHUIO KOHKPETHBIX JEUCTBUMA.

Jlnst onermBanust BIIAJIEHUU - NpUMEHSIOTCS KomIiekcHbie [1K3.

KommuiekcHbie 3aganust TpeOyIOT MHOTOXO/IOBBIX PEIICHU KaK B TUITMYHOM, TaK M B HECTaHapTHOMN
CUTyalusiX. JTO 3aJaHusl B OTKPBITON (hopme, TpeOyromue MOITATHOTO PEUIeHHs] U Pa3BepHYTOTO
OTBETa, B T.U. 3a/laHMs HAa HWHAMBHUIYaJIbHOE WIM KOJUIEKTUBHOE BBIMIOJHEHHE IPOEKTOB, Ha
BBITIOJTHEHHE MTPAKTUUECKUX ACHCTBHUM UIIH TaOOPaTOPHBIX padoT.

Tunbl TpakTHYECKUX KOHTPOJIbHBIX 3aJaHUI:

- 33JlaHMs HA YCTaHOBJIEHHE MPABUIBHOW MOCIEAOBATEIbHOCTH, B3aUMOCBSI3aHHOCTH JEHCTBHIA,
BBISICHEHHSI BIIMSHUS PA3IMYHBIX ()aKTOPOB HA PE3y/IbTaThl BBITIOIHEHUS 3a/1aHUS;

- YCTaHOBJICHHE MOCJIEIOBATEIILHOCTH (ONUCATh aJTOPUTM BBIMOJIHEHUS JCHCTBHS),

- HaxOXJeHHe OmHOOK B TMOCJIEeN0BaTeIbHOCTH (ONMPEAETUTh NPAaBWIBHBIM BapuUaHT
MOCJIEI0OBATEILHOCTH JICUCTBU);

- yKa3aTh BO3MOXKHOE BIIMsAHUE (PaKTOPOB Ha MOCIEICTBUS pean3aluid yMEHUS U T.1.

- 3alaHusl Ha TPUHATHE pELIeHUs B HECTaHJApTHOM CHUTyalMu (CUTyaluu BbIOOpa,
MHOTOAJIFTEPHATUBHOCTHU PELLIEHUH, MPOOIEMHOMN CUTYyallUN);

- 3aJaHus Ha OLICHKY MOCJEICTBUI MPUHATHIX PELICHHIA;

- 3aJaHus Ha OIeHKY 3(()EKTUBHOCTH BBIMOIHEHUS AEHCTBUS U T.II.

B nensix uToroBoro KOHTposist chopMUPOBAHHOCTH KOMIETEHIIMH UCIIONB3YIOTCS:

- 3alIUThl UHAUBUIYAJIbHBIX WIH FPYIIOBBIX IPOEKTOB;

- odopmileHHE U 3allIUTa OTYETOB MO0 KOMILIEKCHBIM MTPaKTHYECKUM paboTam;

- 3ammra (mpe3eHTanus) mopTdoano, IPH HATUYUH OOBEKTUBHBIX MPAKTUYECKUX PE3YJIBTATOB
BHEAYIUTOPHOM aKTUBHOCTH 00y4aeMmoro mo Mmpo(uiio AUCHUIUIMHBI, XapaKTEPU3YIOLIUX YPOBEHb
chopmup. KOMIETSHITUU (M) U T. TI.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

2 cemecmp, 3auem
Koumponupyemwie M/IK: 1IK-2.1 I1K-2.2 [IK-2.3 I[IK-2.4 [IK-2.5
Bonpocsl/3ananus:
1. Kak Ha3pIBaeTCs METOJ MOJEIMPOBAHNUS, KOTJIa UCTIOIB3YIOTCS PA3IMYHOTO pOJia 3HAKOBBIE
Monenu (abcTpakium)?
1. TeopeTnueckuit
2. SKCIIEpUMEHTAIbHBIN
2. Kak Ha3bIBaeTCsi METOJ MOEIMPOBAaHHUSA, MPU KOTOPOM HCIONB3YIOTCS (hHU3HUECKHe
Mozeau?
1. sKCTIEpUMEHTAbHBIN
2. TEOPETHUYECKUI

3. Kak Ha3pIBaeTCs MpoIecC UCCIeN0BaHus O0BEKTOB, SBICHUM, MPOIECCOB MYTEM CO3TaHHS
1 uccienoBanus ux monenei. (OTBET OJHUM CIIOBOM)

4. Kak Ha3pIBaeTCcs CBOMCTBO MOJENM 3aKIIOYAIOUIEECs] B CIIOCOOHOCTH COXPaHSAThH
aJIeKBaTHOCTh NIPU HUCCIICAOBAaHUM €€ paboTOCIIOCOOHOCTH B ONPEACICHHBIX YCIOBHSX, a TAKXKe MPH
BHECEHUH N3MEHEHHUI B KOH(PUTYPAITUIO MOJIEIN?
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5. Kak Ha3piBaeTcsi CBOHCTBO MOJENH, KOTOPOE XapaKTEepPHU3yeTcs JIOCTOBEPHOCTHIO
0TOOpaXeHUsI B MOJICTTH 33/1aHHBIX CBOMCTB O0BEKTa — OPUTHHANA U OLIEHUBAETCS €€ CIIOCOOHOCTHIO
0TOOpaxkaTh 3TU CBOMCTBA C MOTPEIIHOCTHI0, HEe OoJbiie 3a1aHHON? (OTBET B OTHO CJIOBO)

6. UTo He OTHOCHUTCS K CBOMCTBAM MOJCIIH?
. aIeKBaTHOCTh
. YHUBEPCAJIbHOCTh
. YCTOMYUBOCTh
. UTHTE€PEHTHOCTD
. O)CTETUYHOCTD
. DJKOHOMHUYHOCTb

AN N AW~

7. B uem 3akmtodaercs npsimoe nogodue?

8. B uem 3akmogaercss KOCBEHHOE Togooue?

9. B uem 3akiroyaercs yciaoBHOE 1ogooue?

10. HazoBuTe TUMbI aOCTpaKLnyU, UCHOIb3YeMbIe TPH MonenupoBanuu OIC?
11. B uem 3akitouaeTcs nu3onupyromas adbcrpakuus npu moaearnposanuu O2C?
12. B 1em 3aximrouaeTcst 00o0maromas abcrpakmus npu moaenupoanuu O2C?
13. B uem 3axmrouaeTcs uaeanusanus npu MoaenupoBanuu O9C?

14. TlpuBenuTte kaaccu(HUKAIUIO METOJOB MAaTEMaTHYECKOTO MOJICTUPOBAHHUS.
15. Ha3zoBuTE 1OCTOMHCTBA KOMIIBIOTEPHOTO MOJIEITMPOBAHMSL.

16. PackpoliTe NOHATHE KOMIIBIOTEPHAS MOJIENb.

17. HazoBuTE B/l KOMIIBIOTEPHOTO MOJIEITMPOBAHMSI.

18. Ha3zoBure JOCTOMHCTBA M HCAOCTATKM AHAJIUTHUYCCKOIO M HMHUTAIIMOHHOIO MCTOAOB
MOACIIMPOBAHMA.

19. HazoBuTe omIMUUTEIbHBIE OCOOCHHOCTH MMHUTAIIMOHHOTO MojaenupoBaHus. [IpuBenure
KJIaCCU(PUKAIIUIO MOJIEJICH 110 JUHAMHUKE MPOIIECCOB, KOTOPHIE OHU OMUCKHIBAIOT.

20. IIpuBenute knaccuuKauo MOjEIeH MO UCTIONb3YEeMOMY MaTeMaTH4YeCKOMY ammapary.

9. MaTepuaJibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTYypPbl
Ocnoenas rumepamypa

1. Conomarun B.A. Jlugaper : Yuebnoe mocobue. / B.A. Conomarun. - "VHHOBaIIMOHHOE
MammHoctpoenue”, 2021. - 119 - 978-5-907104-81-5. - TekcT: HENOCPEACTBEHHBI.
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Jlononnumenvuas rumepamypa

1. Topumua WN.I1. BeiObop npueMHUKa U3My4YeHHUS MPU MPOSKTUPOBAHUU OMTHUKO-3JIEKTPOHHOTO
npubopa: yuebnoe nocobue. / W.II. Topmmna, FO.I. SxymenkoB. - MUUTAuK, 2017. - 58 -
978-5-91188-074-3. - TexcT: HEMOCPEACTBEHHBIM.

9.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. https://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com

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

3.
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD
%D0%B0%D1%8F %D1%8
1%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0 - Wikipedia

4. http://modtran.spectral.com/modtran_home - Modtran

5. http://modtran.spectral.com/modtran_home - Modtran

6. https://www.photonics.su/ - ®oToHnKa

7. https://pribor.ifmo.ru/ - [Ipubopoctpoenune

8. https://www.izmt.ru/jour - I3mepuTenpHas TeXHUKA

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

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

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHas J1ab0paTopHst

ABTtomaruzupoBaHHoe pabouee mecto (APM) - 3 mt.

Kommuiekt mameputensHoit cuctemsl Leica 3D DISTO - 1 mit.

Mob6unsHast 9BM ¢opma ¢aktop-Hoyroyk HP 250G8 Core i5-1035G1 1.0GHz. 15.6 FHD
(1920*1080)AG.8Gb DDR4(1).256GB SSD.41Wh.1.8 kg 1y - 1 mt.

VYueOHas aymuTopus
LED-3kpan - 1 mr.

ABromaru3upoBaHHoe padouee mecto (APM) - 1 mT.

JInst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.
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10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

JUisi yCHEIHOTO YCBOCHHS TEOPETUYECKOTO MaTepHaia HeOOXOAMMO PEryJsipHO MOCEIaTh JEKIHH,
aKTHMBHO pa0oTaTh Ha TMPAKTHUYECKUX 3aHATUAX M JIAOOPAaTOpHBIX paboTax, IMepeYUTHIBATH
JIEKIIMOHHBIA Marepuas, 3HAYUTEIIbHOEC BHUMAHHUE YACIATH CaMOCTOATEIBHOMY H3Y4YECHHIO
JUCLUIIINHBL.

CTyneHT, MpOmyCTUBIIMN 3aHATHS, 00sf3aH CAMOCTOATENBHO HM3YYHUTh HPOIMYIICHHBI Marepual,
mociie 3TOro MpoHTH cobOecefoBaHHE IO MaTepuanaM 3aHATHH. Bcee 3amaHus K HpakTHYECKUM
3aHATHSM, a TAKKE 3a/1aHUS, BHIHECEHHBIE HA CAMOCTOSTEIBHYIO Pa0OTY, PEKOMEHyeTCs BHIIOIHATh
HETMOCPEICTBEHHO MOCIIE COOTBETCTBYIOIIEH TEMBI JIEKIIHOHHOTO Kypca. DTO CIIOCOOCTBYET JIyqIlIeMy
YCBOGHHUIO MaTepHalia, MO3BOJSIET CBOEBPEMEHHO BBIBUTH M YCTPAHUTH «IIPOOENbl» B 3HAHMSX,
CUCTEMaTU3UpOBaTh paHee IPOWJIEHHBI MaTrepuas, Ha €ro OCHOBE IPUCTYIUTb K OBJIAJCHUIO
HOBBIMU 3HAHUSMHU U HaBBIKaAMH.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ 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, TMpPE3eHTalluidi, BHAECO- M aygAuoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS 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 AMCHUIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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