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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb OCBOGHHS  JUCHUIUIMHBL -  (OpPMHUpPOBaHHME y  CTYACHTOB  KOMIICTCHIIUH,
o0ecreynBaroIeil 3HaHNE METOJIOB M CPEACTB MaTEMAaTHIECKOTO MOJICIIMPOBAHUS MOJIeH H3IIydeHUs
00BEKTOB MCCIIEIOBAHMS, 36MHOM MOBEPXHOCTH, aTMOC(hEpHI, CIIOCOOHOCTH BBIOOpA U MOCTPOCHUS
MaTeMaTH4eCKUX MOJIeNel Mo N3MydeHns: OOBEKTOB C IEIbI0 PEIICHHs HayYHBIX U MPUKIIAIHBIX
3a/a4, CBSI3aHHBIX C IPOEKTHPOBAHMEM ONTHUKO-2IEKTPOHHBIX CHCTEM JMCTAaHLMOHHOIO
30HAMPOBAHMSI 3EMIIU.

3anaun n3y4eHus JUCIUILINHBL:

- (opMupoBaHMy y CTYICHTOB MOHATHH O METOJAX M CPEACTBaX MOAETHPOBAHUS OOBEKTOB,
MIPUPOAHBIX SIBICHUMN. ;

- (GOopMHpOBaHUE Yy CTYACHTOB HAaBBIKOB ITOCTPOCHHUS MOJENIEH MOJed H3IIydeHUs A CUCTEM
JUCTAHIIMOHHOTO 30HAMPOBAHMSI 3€MIIH. ;

- (opmMHpOBaHHE Yy CTYIEHTOB YMEHUH pa3pabarblBaTh aJrOpUTMbl U  PEaM30BBIBATDH
MaTeMAaTU4YECKUE WU KOMIIBIOTEPHBIE MOJEIM MOJEIMPOBAHMS ONTHUUYECKHUX SIBIICHUH Ha S3bIKE
BBICOKOTO YPOBHSI C UCIIOJIb30BaHHUEM 00BEKTHO-OPUEHTUPOBAHHBIX TEXHOIOTHA.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBbIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

I1K-2 CriocoGHOCTh K MaTeMaTHUYeCKOMY MOIEITUPOBAHUIO MPOIECCOB U OOBEKTOB ONTOTEXHUKH U
UX HCCIeI0BaHUIO Ha 0a3e Mpo(decCHOHATbHBIX MAKETOB aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIFHO Pa3pabOTaHHBIX MPOTPAMMHBIX MPOAYKTOB

[1K-2.1 Pa3pabarbpiBaeT anropuTMbl U peatn3yeT MaTeMaTu4ecKUe M KOMITBIOTEPHBIE MOICITH
MOJICTHPOBAHMSI ONTHUYECKHUX SBJICHUN Ha S3BIKE BBICOKOTO YPOBHS C HCIOIH30BAHHEM
00BEKTHO-OPUEHTHPOBAHHBIX TEXHOIOTHIA
3namu:
[IK-2.1/301 ®wusnueckass u npukiaagHas onTuka. OCHOBHBIE XapaKTEPUCTUKH U
CBOMCTBAa ONTHYECKOro U3My4yeHUs. DU3NUECKHUE OCHOBBI M MPHUHIMIIBI MOCTPOCHUS
OINTHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUYHOIO HA3HAYCHUS
Ymemns:
[IK-2.1/Ym1 @opmynupoBaTh 3ajady € ONPEACNATh MapaMeTpbl sl TPOBEICHUS
MOJENUPOBaHUS (PYHKIMOHUPOBAHUS ONTHUKOAIEKTPOHHBIX NPUOOPOB HAa OCHOBE
¢u3znyecKux MpoLeccoB U sIBICHUN. BbIOMpaTh YHCIEHHBIM METOA MOAETUPOBAHUS
(GYHKIIMOHUPOBAHMS ~ ONTHUKO-3JICKTPOHHBIX MPHUOOPOB HAa OCHOBE (PUBHMUECKUX
MPOIIECCOB U SIBJICHUI
Braoems:
[TK-2.1/HB1 Metonamu MareMaTH4eCKOTO MOJICTHUPOBAHUS

[IK-2.2 Pa3pabareiBaeT, peaquszyeT W TNPUMEHSET B TNPO(HECCHOHAIBHOW NEATeIbHOCTH
pa3iMyHble YUCICHHBIE METO/bl, B TOM YHCIIE PealM30BaHHbIE B FOTOBBIX OMOIMOTEKaX MpHU
pEelIeHNN KOHKPETHBIX ONTHYECKUX 3a7a4
3namo:
[MK-2.2/3u1 Wetonsl aHanu3a, CHHTE3a U ONTUMU3AIMN ONTHUYEKHX CHCTEM Pa3IUIHOTO
Ha3HayeHUs1.OCHOBHbBIEC THUIIbI, XapAKTEPUCTHKU ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX
CUCTEM, OJJIeMEHTHass 0a3a onToTeXHUKU.CTaHAApTHBIE U CICHHAIBHBIC S3BIKH
nporpaMMupoBaHus. [IpUHIUTIBI TOCTPOEHUS PU3HMUECKUX U MATEMATHYECKUX MOJEIEH.
OCHOBBI QJITOPUTMU3ALMHM U NPOTrPAMMHPOBAHMS. TEXHMUECKUH aHIIMHUCKUM S3BIK B
00IacTi ONTUYECKOTO MPUOOPOCTPOCHUS, ONTHUECKHX MAaTepUaIOB M TEXHOJOTHHA B
00beMe, HEOOXOIMMOM IS
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Ymemns:

[1K-2.2/Ym1 HUcnonw3oBaTh cTaHAAPTHBIE KOMIBIOTEPHBIE MPOTPAMMBI JIJIsI TTPOBEICHUS
pacueTos u MaTeMaTU4YEeCKOTro MOJICITUPOBAHUS
(GYHKIIMOHUPOBAHMSIONITUKO-3JIEKTPOHHBIX ~ MPUOOPOB  HAa  OCHOBE  (PUBMUECKUX
MPOLECCOB U SBJICHUHN. BBIABIATH 3aBUCUMOCTH MEXIy MapamMeTpaMu aHaJIU3UPyeMOTro
mpoliiecca, SBICHUS W OCOOCHHOCTSIMH paboThl mpuOopa. [IpuMeHATh crpaBOYHBIC
marepuansl. Paborars B koMaHze

Braoems:

[1K-2.2/HB1 MeTogamu MaTeMaTuueCcKOro MOJICTUPOBAHHMS

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (momyns) b1.B.17 «Mopenu mone wm3mydeHHs» OTHOCUTCA K (opmupyemoit
y4acTHUKaMU 00pa30BaTeIbHBbIX OTHOIIEHUIN YacTu 0o0pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 7.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
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00y4eHust FEIEC|IE 2o Zle B =
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< s S = e >
= g = 2 33 S
8 8 |12 |E |E | 2
o O = = < Q
&} Q,
=
7 cemecTp 108 | 3 18 | 18 | 72 3auer
Bcero 108 | 3 18 | 18 | 72

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

< |48 2
()
= | 2 |28
xR = Lc% o< =
= = E o o
Sl E| (883
z | 8| S |2E8
o
HaumenoBanwue paszeina, TeMbl b 2 2 |2 S =
2| 2|8 |288 4
= | 8| & |8 82
= 5 S |»E& ¢
o = = == =
o = = o [E'F% &
Sl 5| 2|2 |Z85&
(] ~ < E < > g‘ o
Q (D) (o < E& O &
m |5 | E |0 BEdact
Pasznea 1. Mogeauposanue O9C | 55| 10 9|1 36| IIK-2.1
33 IK-2.2
Tema 1.1. O000meHHasA cxeMa 9 2 1 6
paboter OOC /133
Tema 1.2. O0mue cBeIEHN O 6 1 2 3
MOJICITHPOBAHHH CUCTEM
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Tema 1.3. Knaccudukanus
METON0B MAaTeMaTUYECKOIr0
MOJICTTUPOBAHHUS

Tema 1.4. CBoiicTBa MOAEIEN.

Tema 1.5. Onucanus
00BEKTOB-OPUTHHAJIOB

Tema 1.6. Mogens cuctemsr OOC
133 xak COBOKYITHOCTH
CTPYKTYPHBIX 4aCTEU U CBs3eU
MEX1y HUMH.

Tema 1.7. Dramsl pa3paboTKu
KOMITBIOTEPHON MOJIEIIH

Tema 1.8. CrpykTypa
000011IeHHON KOMITBIOTEPHOI
MOJIEJIH ONITHKO-3JIEKTPOHHBIX
CHCTEM.

Paznen 2. Mopeau moJjiei
H3JIy4YeHHUs, MCTIO0JIb3yeMble 1JIf
ONMHUCAHNSA 00HLEKTOB B
(otoHomeIEBOI 00CTAHOBKE
092C 433

53

36

Tema 2.1. Buas! onucanuii
00bexToB PLIO 1 ux cBsI3b ¢
nH(OPMATHBHBIMU TIPU3HAKAMU
00BEKTOB MOJICITUPOBAHMUS.

Tema 2.2. Ponu nznyuareneit
(o06bektoB) B DLIO

Tema 2.3. Bunsl Mozaeneii nosei
U3IIy4YEeHHUS.

Tema 2.4. Monenu napamMeTpoB U
XapaKTEPUCTUK CPENIbI
pacnpocTpaHEeHUs U3ITy4YEHUs
(armocdepsr)

Tema 2.5. Monenu napamMeTpoB U
XapaKTepUCTUK JaHIIadTOB
(HaceneHHBIN MYHKT, JIEC,
paBHMHA, ITyCTHIHS, TOPbI, TOYBA,
CHEXKHBII MIOKPOB)

Tema 2.6. Monenu napamMeTpoB U
XapaKTEPUCTUK BOIHBIX
MOBEpPXHOCTEN (MOpCKast
IIOBEPXHOCTb, IOBEPXHOCTb PEKH,
IIOBEPXHOCTh OKEaHa U Jp.)

Tema 2.7. Monenu napamMeTpoB U
XapaKTepUCTUK 00JIAYHOCTH
(obmaka ¢ MOCTOSTHHOM
M3ITy4aTeNbHOM CITIOCOOHOCTRIO Ha
OJTHOPOIHOM HEeOOCBO/IE,
YyacTUYHAs 00JaUYHOCTD,
CILJIOIIHAS 00JAYHOCTb,
HeOobIIMe o0iaka u ap.).
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Tema 2.8. Moznenu napamMeTpoB U 7 1 2 4
XapaKTePUCTUK UCKYCCTBEHHBIX
00BEKTOB (TICIICH).

Hroro 108 18| 18| 72

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Mooenuposanue O3C /[33

Tema 1.1. Obobwennasn cxema pabomor OIC /{33

Beenenue. O606menHas cxema padorel OOC JI33. Mecto monenupoBanus npu paszpadbotke OIC
33

Tema 1.2. Obwue ceederus 0 MOOETUPOBAHUU CUCTIEM

OOm1re cBeIeHUsI O MOJICTTMPOBAHUHU CHCTEM.

Tema 1.3. Knaccugurayus memoooe mamemamuyecko2o MoOenupo8aHsl
Knaccudukarus MeTo0B MaTreMaTn4eckoro MoACITUPOBAHNUS

Tema 1.4. Ceoticmea mooenetl.

CBolicTBa MOJIEIIEN.

Tema 1.5. Onucanusi 06veKmMOB-0pUSUHATLO8

Onucanusi 00beKTOB-OpUTHHANIOB. OmnucaHus 0OBEKTOB-OPUTHMHAJIOB: IEJIE€BOE, KOHLENTYyaJIbHOE,
(GYHKIMOHATIBHOE, CTPYKTYPHOE, JMHAMHYECKOE, TapaMeTPUIECKOE.

Tema 1.6. Mooenv cucmemovr OOC J[33 kax co80KynHOCMU CMPYKMYPHLIX Yacmell U C853ell MeHCOy
HUMU.

Mognenb cucteMbl O9C JI33 Kak COBOKYMMHOCTH CTPYKTYPHBIX YACTEH U CBSA3EH MEKy HUMH.
Tema 1.7. Omanvl paspabomku KoMnbIOmMepHOU MoOenu

Drarbl pazpaboTKU KOMIIBIOTEPHON MOJIEITH

Tema 1.8. Cmpyxmypa 0606ujeHHOl KOMNbIOMEPHOU MOOeIU ONMUKO-2TIeKIMPOHHBIX CUCTEM.
CrpykTypa 00001IeHHONW KOMIIBIOTEPHOW MOCIIH ONTHKO-JICKTPOHHBIX CUCTEM.

Pa3zoen 2. Mooenu noneit uznyuenus, ucnojibvzyemole 01 ONUCAHUA 00BEKMO8 6 (homonouenesoil
oocmanoexe 0I3C /33

Tema 2.1. Buowt onucarnuii 06vexkmos @L[O u ux c6:13v ¢ UHGOPMAMUBHBIMU NPUSHAKAMU 00BEKMO8
MOOeNUPOBAHUSL.
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Bunsl onucanmii 006bekroB PO u ux cBI3b ¢ WHPOPMATUBHBIMU TpPU3HAKAMH OOBEKTOB
MOJICTTUPOBAHHUS.

Tema 2.2. Ponu uznyuameneii (00vexkmos) ¢ @O

Pomu nznyqareneit (o6bexToB) B ®IO.

Bunpl onucanmii o0bekToB PO W ux cBI3p ¢ HWHPOPMATUBHBIMU TPU3HAKAMU OOBEKTOB
MonenupoBanus. IlpusHaku gemmdpupyemMocTd OOBEKTOB B  ONTHKO-3JIEKTPOHHBIX CHCTEM
oOHapy>KeHHs, pacClio3HABaHUS U UJICHTU(DHUKAITHH.

Tema 2.3. Buowl moOeneti nonet uzny4eHust.
Bunsl  Mozmenel 1mosied  HM3JIy4EHUSA:  CHEKTPAJIbHBIE, TE€OMETPUYECKHE, OHEPreTUYECKHeE,
IUHAMUYECKHUE, MOJIAPU3ALIOHHBIE. Buaet MoOZEeNen nosneun W3y4YEHUS:

BPCMCHHBIC, TIPOCTPAHCTBCHHO-YACTOTHBIC, MTPOCTPAHCTBCHHO-BPCMCHHBIC.

Tema 2.4. Mooenwu napamempos u xapakmepucmux cpedbl pacnpOCMPAHEHUs U3TYYEHUs
(ammocghepoi)

Mopenu mapaMeTpoB 1 XapaKTEPUCTUK CPEIbI pacIIpOCTpaHEeHHS U3TydeHust (aTMmochepsr).

Tema 2.5. Mooenu napamempos u Xapakmepucmuk JaHOWAdmMos (HaceieHHbvlll NYHKM, Jiec,
PABHUHA, NYCMbIHA, 20Pbl, NOYEA, CHENCHBLU HOKPOB)

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

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

Tema 2.6. Mooenu napamempos u xapaxmepucmuk 600HbIX NOBEPXHOCMeEl (MOPCKAsL NOBEPXHOCHY,
NOBEPXHOCHb PeKU, NOBEPXHOCMb OKeaHa U op.)

Mogenu mnapamMeTpoB U XapaKTEPUCTHK BOJIHBIX IOBEPXHOCTEH (MOpCKash MOBEPXHOCTb,
MOBEPXHOCTh PEKHU, TOBEPXHOCTh OKEaHa U Jp.)

Tema 2.7. Mooeru napamempos u Xxapakmepucmuk oorauHocmu (0onraka ¢ NOCMOAHHOU
UBYYAMENbHOU CNOCOOHOCMbI0 HA OOHOPOOHOM Heb0C800e, HACMUYHAS 0ONAYHOCMb, CHIOWHAS
oonauHocmyv, HebonbUUe obaxa u op.).

Mogenn mapamMeTpoB M XapaKTepUCTUK oOiavyHOCTH (00jaka ¢ TOCTOSHHOM W3ITydareabHOM
CIIOCOOHOCTBIO Ha OJHOPOIHOM HEOOCBOJIE, YacTU4YHAs OOJIAYHOCTh, CIUIONIHAS OOJIAYHOCTD,
HeOompue obnaka u ap.).

Tema 2.8. Mooenu napamempog u xapakmepucmuk UCKyCCmMEeHHbIX 00beKmos (yeineli).

Monenu mapaMeTpoB U XapaKTEPUCTHUK IIeJIeH (MCKYCCTBEHHBIX OOBEKTOB).

6. Ilopsanok nmpoBeeHusi MPOMEKYTOUHOM aTTeCTANUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 7 cemecmp.

Jl1s1 olieHEBaHMS pe3yiIsTatoB oOydenust B Buge SHAHMI ucmonb3yroTes ciieqyomme mpoLneLypsl
Y TEXHOJIOTUH:

- YCTHBIA OTBET Ha BOMPOC(bl) WM HHIUBUIyAIBHOE COOECE0BaHME,

- TIUCbMEHHBIC OTBETHI Ha BOMIPOC(HI).

- TECTHUpOBaHHE U T.II.

Jlasi OLCHMBAHHS pe3ynbTatoB obyuenus B Bume YMEHHWM u BJIAJIEHUM ucmoms3yrorcs
CJIEYIOIIKE IPOLEAYPHI U TEXHOIOTHH:

- TpakTHYecKHe KOHTpoJIbHBIE 3anaHus (nanee - [1K3), Bximroyaromux ofaHy WM HECKOJIBKO 3a/1a4
(BompoCcoOB) B BHUEC KpaTKoW (OPMYIUPOBKU IEHCTBHM (KOMIUIEKCA NEHCTBHIA), KOTOPBIC CIIEAYyeT
BBITIOJIHUTD, WM ONMCAHKUE Pe3ysIbTaTa, KOTOPbIH HYKHO MOTYYHUTh.

[To cnoxknoctu [1K3 pazgenstorcs Ha:

MpocThIe 3aaanus (nanee - mpocteie [1K3);

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

Jl1st onenuBanust YMEHHWMH - npumenstiores mpocteie TTK3.

[Ipocteie TIK3 mpeamnonaraioT pemieHWe B OAHO WM JBa JEWCTBUA. K HUM MOXHO OTHECTH:
MPOCThIE CUTYallMOHHBbIE 3aJa4l C KOPOTKMM OTBETOM WJIM TMPOCTBHIM JAEWCTBUEM; HECIOXKHbBIE
3a7aHus 110 BBIMOJHEHUIO KOHKPETHBIX JEUCTBUMA.

Jlnst onernBanust BIIAJIEHUY - NpUMEHSIOTCS KomIiekcHbie [1K3.

KommuiekcHbie 3agaHust TpeOyIOT MHOTOXO/IOBBIX PEIICHU KaK B TUIIMYHOM, TaK M B HECTAHIapTHOMN
CUTyalusiX. JTO 3aJaHusl B OTKPBITON (hopme, TpeOyromue MO3TATHOTO PEUIeHHs] U Pa3BepHYTOTO
OTBETa, B T.U. 3a/laHMs HAa HWHAMBHUIYaJIbHOE WIM KOJUIEKTHUBHOE BBIMIOJHEHHE IPOEKTOB, Ha
BBITIOJTHEHHUE MTPAKTUUECKUX AEHCTBHUM UM TaOOPaTOPHBIX padoT.

Tunbl TpakTHYECKUX KOHTPOJIbHBIX 3aJaHUI:

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

- YCTaHOBJICHHE MOCJIE0BATEIILHOCTH (ONUCATh aJTOPUTM BBIMOJIHEHUS JCHCTBHS),

- HaxOXJeHHe OmHOOK B TMOCJIEeN0BaTeIbHOCTH (ONPEAETUTh NPAaBWIBHBIM BapuUaHT
MOCJIEI0BATEILHOCTH JICUCTBU);

- yKa3aTbh BO3MOXKHOE BIIMAHUE (PaKTOPOB Ha MOCIEICTBUS pealn3aliid YMEHUS U T. 1.

- 3alaHusl Ha TPUHATHE pEUIeHUs B HECTaHJApTHOM CHUTyallMu (CUTyaluu BbIOOpa,
MHOTOAJIFTEPHATUBHOCTHU PEILLIEHUH, MPOOIEMHOMN CUTYyallln);

- 3aJaHus Ha OLICHKY MOCJEICTBUI MPUHATHIX PELICHHIA;

- 3aJaHus Ha OIeHKY 3(()EKTUBHOCTHU BBIMOJIHEHUS AEHCTBUS U T.II.

B nensx uToroBoro KOHTposist choOpMUPOBAHHOCTH KOMIIETEHIIMH UCIIONB3YIOTCS:

- 3alIUTHl UHAUBUIYAJIbHBIX WIH IPYIIOBBIX IPOEKTOB;

- odopmileHHE U 3alIUTa OTYETOB MO0 KOMILIEKCHBIM MTPAKTHYECKUM paboTaM;

- 3ammra (Mpe3eHTanus) mopTdoano, IPH HATUYUH OOBEKTUBHBIX MPAKTUYECKUX PE3YJIBTATOB
BHEAY/IUTOPHOM aKTUBHOCTH 00y4aeMmoro mno mpo(uiio AUCHUIUIMHBI, XapaKTEPU3YIOLIUX YPOBEHb
chopmup. KOMIETSHITUU (M) U T. TI.
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7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 2. Mooenu noneit uznyuenus, ucnojivzyemole 0,11 ONUCAHUA 00BEKMO8 6 (homonoyenesoil
oocmanoexe 03C /33

Koumponupyemvie M/[K: 1IK-2.1 IIK-2.2

Tema 2.5. Mooenu napamempos u Xapakmepucmuk JaHOWAdmMos (HaceieHHbvlll NYHKM, Jiec,
PABHUHA, NYCMbIHA, 20Pbl, NOYEA, CHENCHBLU HOKPOB)

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Yro Takoe MOI€enb.
. Bunel monenei.
. Buapl MaTeMaTnueckux MoAeIen.
. IIpumep aHaNIUTHYECKON MOJIEIIH.
. Texnonorus pa3paboTKu MaTeMaTHIECKUX MOJICTICH.
. PazpaboraTts MoeNb U3IIy4eHUs TEIUIOBOTO OOBEKTA.

N N B~ W N

. [Ipumep cTaTUCTUUECKOU MOJEH.

8. UeM aHAJIUTHUKO-CTATUCTHYECKAs MOLEIb OTIMYAETCAd OT AHAIUTHYECKOM WU
CTAaTUCTHYECKOI?

9. ®opma npencTaBIeHUs CTATUCTUYECKON MOZIETH.

10. ®opma npeAcTaBICHUS UMUTAIMOHHONW MOJEIIH.

11. Kak Ha3bIBaeTCsi METOJ MOJEIUPOBAHMS, KOTZAa MCHOJB3YIOTCS Pa3IMYHOIO poja
3HAKOBBIC MOJIeNH (a0cTpakimm)?
1. TeopeTrueckuit
2. BKCIIEPUMEHTAIIbHBIN

12. Kak Ha3bIBaeTcs METOJ MOJCITUPOBAHUA, MPH KOTOPOM HCIIOJIB3YIOTCS (PU3UUECKHE
Mozaenu?
1. sxcepUMeHTaIbHBIN
2. TEOPETUYECKUI

13. Kak Ha3bIBaeTCcsi TPOIECC HCCICIOBaHHS OOBEKTOB, SIBICHUH, MPOIECCOB MyTEM
CO3/IaHMs U UCClleoBaHus uX Mojenei. (OTBET OHUM CIIOBOM)

14. Kak Ha3pIBaeTcs CBOMCTBO MOJEIHM 3aKIIOYAIOIIEECs B CIIOCOOHOCTH COXPaHSTh
aJICKBaTHOCTH P UCCIICJIOBAHUU €€ padOTOCTIOCOOHOCTH B OIPENEICHHBIX YCIOBHSX, & TAKKE MPH
BHECCHHH W3MEHEHUH B KOH(UTYpAITUIO MO ?

15. Kak Ha3bpIBaeTcsi CBOMCTBO MOJEIH, KOTOPOE XapaKTepU3yeTCs JTOCTOBEPHOCTHIO
0TOOpa)keHUsl B MOJIETN 3aJJaHHBIX CBOWCTB 00BEKTa — OPUTHHAJA U OLEHUBAETCS €€ CIIOCOOHOCTHIO
0TOOpaXkaTh ATH CBOMCTBA C IMOTPEIIHOCTHIO, HEe Oobie 3a1anHoi? (OTBET B OTHO CJIOBO)

16. YUTo HE OTHOCUTCS K CBOMCTBAM MOJEIH?
. 4JICKBaTHOCTh
. YHHBEpCaJIbHOCTb
. YCTOMYUBOCTh
. UHT€PEHTHOCTh
. BCTETUYHOCTD
. JKOHOMUYHOCTb

AN N AW~

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

7 cemecmp, 3auem
Koumponupyemvie M/[K: 1IK-2.1 IIK-2.2
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Bonpocsl/3ananus:
1. B yeM 3akiirodaeTcsi MOACIMPOBAHUE, KAKOBO €r0 Ha3HAYEHUE?

2. YTo MOXKET SIBASATHCS MPEAMETOM MOJCITUPOBAHUS?

3. Uto Ha3BIBAIOT 0OBEKTOM-OPUTHHAJIOM MTPH MOJICTTUPOBAHHH ?

4. B yeM 3aKJIIOYAETCSI MATEMAaTHYE€CKUIT METOI MOAEITUPOBAHUA?

5. B gem 3akmovaetcs puzmdeckoe mozaenmupoBanue O2C?

6. HazoBuTe BUIBI TOI00MS, UCTIOIB3YEMOTO TIPH MOACIIUPOBAHHUH.

7. B yem 3akiogaeTcst mpsimoe nogooue?

8. B ueM 3axmrogaeTcss KOCBEHHOE mogooue?

9. B uem 3akitogaeTcst yclioBHOE mooome?

10. HazoBuTe THIBI aOCTPAKITMHU, UCTIOJIb3yeMbIe Tipu MoaenupoBanuu OD2C?
11. B yem 3akirouaercs u3oaupyromas adctpakius npu MmoaearpoBanuun OOC?
12. B uem 3axmmrouaercst obodmaromas adbcrpakmus npu MmoaenupoBanuu OOC?
13. B yem 3akimouaercs uaeanusanus npu moaenupoBanuu O2C?

14. TIpuBeauTe KIaccupUKAIINIO METOIOB MAaTEMAaTHUYECKOTO MOJICTTUPOBAHHS.
15. HazoBuTE TOCTOMHCTBA KOMITBIOTEPHOTO MOJICIIMPOBAHUSI.

16. PackpoiiTe MOHITHE KOMIIBIOTEPHAS MOEIb.

17. HazoBuTE BUIBI KOMIIBIOTEPHOTO MOJICTUPOBAHUS.

18. Ha3zoBure mOCTOMHCTBA W HENOCTATKA AHAIUTUYECKOTO M HMHUTALIMOHHOTO METOIOB
MOJICITUPOBAHMS.

19. Ha3oBuTe oTIMYHUTENbHBIE OCOOEHHOCTH MMUTAIIMOHHOTO MojeiupoBanus. IlpuBeante
KJ1accU(UKAIUIO MOJIEIel IO AMHAMUKE MPOLIECCOB, KOTOPHIE OHHU OMHCHIBAIOT.

20. [TpuBeauTe KIaccuUKAIUIO MOIETICH IO UCTIOIB3YEMOMY MaTEMaTHIYECKOMY armapary.
21. I[IpuBenute KIaccuUKAIUIO MOIEIICH TTO CTIOCO0Y MOTYYSHHUST MOJICTTH.
22. Yrto Ha3BIBAIOT LI€TIEBOM (DYHKIIUEH CHCTEMBI?

23. B 4deMm 3aKiI04aroTCs CIEAYIOIIUE CBOMCTBA MOJEINIH: aJIeKBATHOCTh, YHUBEPCAIBbHOCTD,
YCTOWYUBOCTh, MHT€PEHTHOCTh, SKOHOMUYHOCTh?
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24. Y10 Ha3BIBAIOT OOJIACTHIO aIeKBATHOCTH MOJEIIN?

25. Yem 0OBsICHSETCS yIPOIIEHHOCTh MOJIETTH?

26. B uyeMm 3akimodaeTcs 1eIeBOE OMMCAaHNE 00bEKTOB-OPUTHUHAIOB?

27. B ueM 3akiovaeTcsi KOHIENTYalIbHOE ONMUCAHNE 00bEKTOB-OPUTHHAIIOB?
28. B ueMm 3akmovaercst GyHKIIMOHATBHOE ONMCAHNE 0ObEKTOB-OPUTHHAIIOB?
29. B ueM 3akiodaeTcsi CTpPyKTypHOE ONTUCAaHNUE 00BEKTOB-OPUTHHAIOB?

30. B ueM 3akirodaeTcsi ITMHAMHYECKOE OMTUCAHUE 0OBEKTOB-OPUTHHAIOB?
31. B ueM 3akirodaeTcsi mapaMeTpuuecKoe onrcaHue 00bEKTOB-OPUTHHAIOB?

32. Kakume mapameTpbl W TEPEMEHHBIC, XapaKTEPHU3YIOT TMporecc (QyHKIIMOHUPOBAHUS
CUCTEMBI?

33. Uto Ha3bpIBalOT BHYTPEHHUMHU [TapaMETPaMU CUCTEMBI?

34. Kakue nepeMeHHbIe Ha3bIBAIOT YIIPABIIEMbIMU U HEYTIPABIISIEMBIMU ?
35. Kakue nepeMeHHbI€ Ha3bIBAIOT HE3ABUCUMBIMU U 3aBUCUMBIMU?

36. Yro Ha3bIBatOT (ha30BBIMH MIEPEMEHHBIMU CUCTEMBI?

37. Uto Ha3bpIBalOT BHEIIHUMU [IapaMeTpaMH CUCTEMBI?

38. PackpoiiTe cBsI3b MEX1y apaMeTpaMU U IEPEMEHHBIMU CUCTEMBI.
39. HazoBwute 3Tarsl pa3pabOTKH KOMITBIOTEPHOM MOJIEIH.

40. Yro mompazymeBarOT CIEAYIOIIUE ACHCTBHs: pa3OHMeHue, JIOKambHAas ONMTHMH3AIIHS,
abCcTparupoBaHue U MOBTOPSAEMOCTh MpH MonenupoBanuu OIC?

41. B yeM MOTyT 3aKJIIO4aTbCsi OCHOBHBIE OIMMOKKW Tpu cTpykTypupoBanuun OIC?
Cdopmynupyiite ocobennoctu moaenupobanus OOC.

42. TlpuBenute cTpykTypy 06006mennoit KM O3C.
43. Onpenenure HazHauUeHUE MOy «VICXOIHbBIE TaHHBIEY.

44. Omnpenenure HazHaueHue moxyns «@DonoreneBas obcranoBka» (DLIO). [Ipueaute
CXEMy aJIropuTMa paboThl ¢ MOTYIEM.

45. Yro sBasieTcs cyobekramu GpoHo1eneBoi o0cTanoBKH paboTel ODC?

46. Kak moryT ObITh ontcanbl cyobekTsl PL[O?
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47. B ueM 3akio4aeTcsi MOJICTUPOBAHUE TEOMETPOONITHUCCKUX MpHU3HAKOB cyObekToB DIIO?
48. Kak ¢hopmupyertcs sHepreTudeckas moaenb OILO?
49. TIlpuBeauTe TUMOBYIO SHEPreTHUecKyo Mmoness GIIO?

50. B uwem 3akmouaercs mopmenupoBanue (GonHoB. Kakue momymieHuss MpUHUMAIOTCS IS
YIIPOIIEHHUS MPOIecca MOAECTUPOBaHUS (HOHOB?

51. Kakum 00pa3zom cpefa pacripoCcTpaHEHHs MU3ITYUYCHHs] MOXKET BIUSATh HAa (OPMUPOBAHUE
curgaigoB B ODC?

52. Kakwue cBoiicTBa cpefbl (aTMocdepbl) clieyeT yIuThIBaTh IPH MOJCITHPOBAHNN?
53. Uto Takoe azekBaTHOCTEL Moaeian? UeM orleHuBaeTCs afeKBaTHOCTh MOIEIN?
54. YUeM 00OBACHSIOTCS HEaIEKBAaTHOCTh MM HEAOCTATOUYHAS aJeKBAaTHOCTH MOIEINA?
55. HazoBuTte MeTO/Ibl TPOBEPKH aICKBATHOCTH MOJICIIH.

56. B dWem 3akimiodaroTcss OCOOEHHOCTH MOJIEITHMPOBAHUS ONTHKO-JICKTPOHHBIX CHCTEM
aKTUBHOTO THUIIA.

57. Yto Takoe MaTeMaTH4ecKoe MOeIpoBaHre quHaMmuyeckoit cuctemsl (O9CC)?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbI

OcnosHas tumepamypa
1. Conomarun B.A. Jlugaper : Yuebnoe mocobme. / B.A. Conomarus. - "VMIHHOBaIMOHHOE
MammHoctpoenue”, 2021. - 119 - 978-5-907104-81-5. - TekcT: HENOCPEACTBEHHBI.

Lononnumenvnas rumepamypa
1. Conomarun B.A. OnTHKO - 37IEKTPOHHBIE CKAaHEPBI U CIIEKTPOMETPBI KOCMUUYECKHX alapaToB:

VYuebHoe nmocobue msa By3oB. / B.A. Conomarus. - "MHHOBaunonHoe mamuHoctpoenue”, 2021. -
154 - 978-5-907104-89-1. - TekcT: HEMOCPEACTBEHHBIM.

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

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. http://modtran.spectral.com/modtran_home - Modtran
2. https://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com
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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. https://www.iprbookshop.ru/ - IPR SMART

5. https://opticjourn.ru/ru - ONTHYECKUIA KypHAIT

6. https://pribor.ifmo.ru/ - [Ipubopocrpoenune

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercs.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
MenoBas nocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

JUist yCHEIHOTO YCBOSHHS TEOPETUYECKOTO MaTepHaia HeOOXOAMMO PEryJsipHO MOCEIaTh JEKIHH,
aKTMBHO pa0oTaTh Ha TMPAKTHYECKUX 3aHATUAX M JIAOOPAaTOpHBIX palboTax, IepeYUThIBATh
JIEKIIMOHHBIA Marepuas, 3HA4UTEIIbHOC BHUMAHHUE YACIATH CAaMOCTOATEIBHOMY HW3Y4YECHHIO
JUCLUIIINHBL.

CTyneHT, MpOmyCTUBIIMN 3aHATHs, 00sf3aH CAMOCTOATENBHO HM3YYMTh HPOIMYIICHHBI Marepual,
mociie 3TOro MpOHTH cobOecemoBaHHE IO MaTepuanaM 3aHATHH. Bcee 3amaHus K HpakTHYECKUM
3aHATHSM, a TAKKE 3a/1aHUS], BHIHECEHHBIE HA CAMOCTOSTEIBHYIO Pa0OTY, PEKOMEHYETCs BHIIOIHATh
HETOCPEICTBEHHO MOCIIE COOTBETCTBYIOIIEH TEMBI JIEKIIHOHHOTO Kypca. DTO CIIOCOOCTBYET JIydIlIeMy
YCBOGHHUIO MaTepHalia, MO3BOJSIET CBOEBPEMEHHO BBIBUTH M YCTPAHUTH «IIPOOENbl» B 3HAHMSX,
CUCTEMaTU3UpOBAaTh paHee IPOWJIEHHBI MaTepuas, Ha €ro OCHOBE IPUCTYIHUTh K OBJIAJCHUIO
HOBBIMU 3HAHMSIMU U HABBIKAMU.

W3-3a akTyanbHOCTH Kypca U MOCTOSHHOTO OOHOBJICHMS CBEICHHH O MOAENSAX MOJEeH H3IydeHus,
0coboe BHUMAHUE CIEAYET YACNATh OOIIMM MPUHIUIAM MOCTPOCHUS MAaTeMaTHYeCKUX MOJENeH U
JOTMOJHATh LUKJ JIGKIUH HpUMEpaMU KOHKPETHBIX (DOHOILIETEBBIX CHUTYAIlMl M MOJIENISAMHU MOJeH
M3JIy4eHHUS U QAITOPUTMAMM UX PEeaU3aLlUi.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00yUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalldidi, BHAECO- M ayguoMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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