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

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ONTUYECKHUE METO/Ibl U TPUBOPBI JIJ151 HAYUHBIX UCCJIEJOBAHMIA

«b1.B.07.07 BBICOKOCKOPOCTHASA ®OTOHUKA»
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

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
®opma 00yuyeHHS: OYHAS
I'on HaOopa (mpuema Ha oOyuenue): 2026

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

O0BeM: B 3aUE€THBIX eqUHUIax: 4 3.¢.
B aKaJIeMHYECKUX Jyacax: 144 ak.4.

Mocksa, 2026
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Pa3padoruukmu:

HouenTt xadenpst [Ipuknagnoit ontuky, K.H., 1oneHT AHapeeB A. H.

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

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmorpeno | 10.02.2026, Ne
OnTHieckoro | yyeporo coBera 5/25-26
IPHUOOPOCTPOCHUS tbakynsTeTa

Ne 000003541

Crpanura 2 u3 11
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OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOGHHMS IUCLUUIUIMHBI - OCBOEHHE OOYYaIOUIMMHUCS KOMIETEHIUI B 0O0JIACTH
pa3pabOTKM M SKCIUTyaTalli OpUOOPOB HCCIIEOBAHUS MapaMETPOB  OBICTPONPOTEKAIOIINX
MPOIIECCOB ONTHYECKUMHU METOJaMH

3agaun U3y4eHUs! JUCIUIIIHHBL:

- TIOJIy4€HHUE CTYACHTAMH TEOPETHYECKHX M NPAKTUUYECKUX 3HAHHWM, MPHOOpETeHHWE yMEHHH H
HaBBIKOB B 00JacTH M3Y4YEHHUS OBICTPONPOTEKAIOMMX MPOIECCOB METONAMH  ONTHYECKON
peructpanuu uWHGOpPMALKU, MPaBUIBHOW OpraHu3allMeil Ipolecca MPOEKTUPOBAHHUS MPHOOPOB
BBICOKOCKOPOCTHOM (oTorpaduu, kuHematorpapuu 1 (HOTOHUKH, U3yUYEHUE UX MPUHIMITHAIBHBIX
CXeM IMOCTPOCHUs, 0COOCHHOCTEH NX MPUOOPHOH peannu3anuu.

2. [Inanupyemblie pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

ITK-3 CriocoGHOCTh K aHaJu3y, pacdery, MPOESKTUPOBAHUIO U KOHCTPYHPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM THUIIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YypOBHSX, B TOM 4YHCJIE€ C HCIIOJb30BAaHUEM CHCTEM
aBTOMATHU3UPOBAHHOTO POEKTUPOBAHUS

[TIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATBHBIE M CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEICISIET
¢buznyeckue TPUHLHUIBI JEHCTBUSL  YCTPOHCTB B  COOTBETCTBUUM C TEXHUYECKUMU
TpeOOBaHUSMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB M MPOTPaMMHBIX CPENICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

[TK-3.1/3116 KoMmmbloTepHbIE TEXHOJIOTUU U MPOTPAMMHBIE CPEJCTBA MPOCKTUPOBAHUS
Y KOHCTPYUPOBAHUS

IK-3.1/3117 OcHOBBI aNTOPUTMH3AIMH U IPOTPAMMHUPOBAHUS

Ymems:

MIK-3.1/Ym11 IlpumeHATh TepenoBONW HHXKEHEPHBIH OMNBIT HpPU MNPOCKTUPOBAHUH U
KOHCTPYMPOBAHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB
[IK-3.1/¥YM12 PaccuuthiBaTh, NPOEKTHPOBATH W KOHCTPYHUPOBATH B COOTBETCTBUHU C
TEXHUYECKHUM 33/IaHUEM THIIOBBIE CUCTEMBI, TPUOOPHI, JETATH U y3JIbl ONTOTEXHUKU Ha
CXEMOTEXHHUYECKOM U DJIEMEHTHOM YPOBHSX

Bnaoemw:

ITK-3.1/He10 CiocoOHOCTBIO K BEIOOPY ONTHMAJIBHOTO METOAA U pa3paboTKe mporpamMmm
IKCIIEPUMEHTATBHBIX HCCIIEIOBAHUI

IIK-3.1/HBl1 PaspabareiBaTh ¥ HUCCIEOOBATH HOBBIE CIOCOOBI W  TPUHIUIIBI
(GYHKIIMOHUPOBAHUSL ONTHYECKUX M  ONTHUKOIICKTPOHHBIX TPUOOPOB U  CHCTEM
NOJTY4EHUs1, XpaHEeHHsI 1 00pabOTKU HH(DOPMAITHH.

[MIK-3.1/HB12 OcymecTBisaTh 00OCHOBAaHHBIN BBHIOOp W MOAU(DUKAIMIO aIapaTypsbl
BBICOKOCKOPOCTHOM  (DOTOHHMKH, BBIMOJIHATH, HW3MEpeHHUs, oOpabaTbiBaTh JTaHHBIC
U3MEPUTENILHBIX ~ HAOMIONCHMIA, TIOJNydaTh pE3yJIbTaThl M3MEPEHHH W OICHKH
MOTPEIIHOCTEN

[1K-3.2 PaccuuThIBaeT, BU3yaIU3HPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELUUATU3UPOBAHHOTO  IMPOTPAMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHAJTU3UPYET PE3YJIbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00eCTICUEHUS

3name:
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[1K-3.2/3u10 KommnbioTepHble TEXHOJOTHH U MPOTPaMMHBIE CPEACTBA MPOCKTHPOBAHUS
U KOHCTPYUPOBAHHSL.

I1K-3.2/3112 OcHOBBI QJITOPUTMHU3AIMH U TIPOTPAMMHUPOBAHUS.

[1K-3.2/3013  OCHOBBI ~TEOpPHM  MaTEMaTUYECKOTO  MOJCIMPOBAHUSA  CIIOXKHBIX
TEXHUYECKUX CHCTEM

Ymemu:

[IK-3.2/¥YM9 Hcnonb3oBath MmpodecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMILIEKCOB U CHCTEMBI 3JICKTPOHHOTO JJOKYMEHT0000pOTa.

[1K-3.2/Ym11 Paborars ¢ 6a3aMu JaHHBIX U HCTOYHUKAMHU HHGOPMAITHH

[IK-3.2/YM12  [Ipou3BOIUTH KOMIIBIOTEPHOE MOJEIHPOBAHUE C HCIIOIb30BAHUEM
METOJIOB CHUCTEMHOTO TOJAXOJa Ui HPOTHO3HPOBAHUS TOBEICHHS, ONTUMH3AIMUA U
u3y4yeHHus (YHKIMOHUPOBAHMS pa3padaThIBAEMBIX ONTUYECKUX M OMTHUKOIIEKTPOHHBIX
npuOOPOB, KOMIUIEKCOB U MX COCTABHBIX YacTEH C y4eTOM HCIIOJIb3yEMbIX TEXHOJIOTHH
IPOM3BOACTBA U COOPKHU

Braoemy:

[1K-3.2/HB15 CriocoOHOCTHIO K BRIOOPY ONTHUMAIBLHOTO METO/IA B pa3padOTKe MpOrpaMm
SKCIIEPUMEHTAJILHBIX HccienoBanuil. PazpabaTbiBaTh U HMCCIE0BaTh HOBBIE CLIOCOOBI U
OPUHLUIBL  (PYHKIIMOHUPOBAHUSI ONTHUYECKUX M ONTHUKO-3JIEKTPOHHBIX MPHOOPOB U
CHUCTEM TIOJNIyYeHHs, XpaHeHHs © o0pabotku wuHPopmaruu. OCymecTBISTh
000CHOBaHHBI BBIOOP W MOMU(DHKAIMIO ammaparypbl BBICOKOCKOPOCTHOW (DOTOHUKH,
BBITOJHSTH U3MEpEHus1, 00padaThiBaTh NaHHbIE U3MEPUTENbHBIX HAOMIOACHUN, TOTyYaTh
pe3yabTaThl U3MEPEHHI U OLIEHKH MOTPEIIHOCTEN

3. Mecto aucuumimHbl B cTpykrype OII

Huctumnuaa (Monynb) b1.B.07.07 «BeicokockopocTHass (OTOHHMKA» OTHOCHTCS K (opMUpyeMon
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN YacTH 00pa3oBaTeNbHONW MPOrpaMMbl M HU3y4aeTcs B
ceMectpe(ax): 8.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix POI'OC BO wu  obOpaszoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)
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HaumenoBanue pazaena, TeMbl

00y4JeHHUsI, COOTHECEHHBIE C
pe3yJbTaraMyu OCBOEHUs

[Inanupyemsblie pe3yabTaThbl
MIPOrpaMMBbl

JIeKITMOHHbBIE 3aHATUS
[IpakTnueckue 3aHATUS
CamocTosiTenpHas padora

Bcero

Pasnen 1. OcHoBbI 5 6 2 [IK-3.1
BbICOKOCKOPOCTHBIX [IK-3.2
ONTHYECKHX METOA0B
HCCJIeJOBAHUSA
OBICTPONPOTEKAIOIINX
NPOLEeCCOB

Tema 1.1. Beenenue 15 6 2 7

Pasnen 2. ®ororpaguueckas 11 2 2 7| TIK-3.1
perucrpanus [IK-3.2
OBICTPONPOTEKAIOIINX
NPOLEeCCOB MOCPEACTBOM
1eJIeBOil pa3BepTKH
Tema 2.1. U3mepeHne ckopocTu 11 2 2 7
pa3BUTHS TIpoIIECCa MO OAHOM
KOOpJIMHATE

Pa3gen 3. ®otorpapuueckas 46 12 6| 28| IIK-3.1
perucTpauus U onpeaejeHue [1K-3.2
napaMeTpoB UccIeTyeMbIX
NPOLECCOB METOAAMH
KA/IPUPOBAHHON CbeMKHU
Tema 3.1. Kamepsl ¢ ABIOKyIIMMCS 9 2 7
¢doromarepuagom
Tema 3.2. Kamepsl ¢ 371 10 6| 21
HETIO/IBKHBIM (pOTOMATEpHUaIoM

Paznen 4. OnTuyeckue u 39| 12 6| 21| IIK-3.1
ONTHKOYJICKTPOHHBIE I1IK-3.2
crenuaabHble METOAbI
HCCJIeTOBAHUSA
OBICTPONPOTEKAKIIMX
NPOLECCOB

Tema 4.1. CnenuaibHbie BOIPOCHI 391 12 6| 21
BBICOKOCKOPOCTHOUM ()OTOHUKH

Hroro 111 32| 16| 63

ik
|

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS
Pazoen 1. Ocrnoenl 6bICOKOCKOPOCHIHBIX ONMUYECKUX Memoooe uccieooeanus

6blcmponp0mel<afomux npoueccoe

Tema 1.1. Beeoenue
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Jlexiuss  Nel. Hcropuyeckue TPEANOCHUIKM BO3HHKHOBEHHS (DoTorpadMueckux METONOB.
Knaccudukarus npudopos HayuHoil poTorpadun

Jlexmmst Ne2. duzndeckue 0CHOBHI (poTOrpaduueckoro npouecca Ha OCHOBE rajoreHua cepedpa
Jlexuust Ne3 OCHOBBI CEHCUTOMETPHHU.

[Ipaktuueckoe 3anstre Ne 1 Pacder SKCIO3UIIMOHHBIX TAPAMETPOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 2. @omocpaguueckana pecucmpayus 0ObICHPONPOMEKAIOUAUX NPOUECCO8 NOCPEOCMEOM
uienesoll pazeepmiu

Tema 2.1. H3mepenue ckopocmu pazeumus npoyecca no 0OHol Koopouname

Jlexmmst Ne4 MeTozst poToxpoHorpaduu mpu IBIKYIIEMCS M HEMOJIBIKHOM (oToMaTepuase
[TpakTuueckoe 3anstue No2 OrmpeneneHre CKOPOCTH Pa3BHTHs OBICTPONPOTEKAIOIIETO Tpoliecca U
MOTPEITHOCTH U3MEPEHUI

Pa3zoen 3. @omozpaguueckan pecucmpayus u onpeoesieHue napamempos ucciedyemvblx nPoueccos
Memooamu KaopuposanHou CbeMKuU

Tema 3.1. Kamepwi ¢ 0sudicywumces pomomamepuaiom

Jlekuust Ne5 OCHOBHBIC MapaMeTpbl KHHO/BHICO KaMmep. AMNMaparbl ¢ NPEPHIBUCTHIM JBIKCHUEM
¢doromarepuaa

Tema 3.2. Kamepul ¢ HenoosuicHviM (homomamepuaiom

Jlexums Ne6 Ontuueckue cucTeMbl KHHOChEMOYHBIX allaparoB € 3€pKAJbHBIMA KOMIIEHCATOPaMHU,
TEOpHs U METOJIbI pacyera

Jlexums Ne7 Ontuueckne CUCTEMBI KHHOCHEMOYHBIX alapaToB ¢ NPU3MEHHBIMU KOMIIEHCATOPAMH,
TEOpHs U METOJIbI pacyera

Jleknua Ne§ Teopus 3epkalbHOW pa3BEPTKH i1 ONTUKOMEXAaHUYECKOW KOMMYTAIIMM M OCHOBHBIE
napameTpsI porokamep.

Jlekmmst Ne9 Metonpl pacuera ONTHUECKUX CHUCTEM (OTOKaMep, CHUCTEMBI KAYIIEH pa3BEPTKH.
OnTHyeckre CHUCTEMBI BBICOKOCKOPOCTHBIX (OTOKaMep C OINTUKO-MEXaHWYECKOW KOMMYyTaluei
M300pakKeHUS

Jlexmmst Ne10 PactpoBas ¢ororpadus u kuaemarorpadus

[Tpaktuueckoe 3amsTue Ne3 Ompexnenenne (Gopmbl (OKATBLHOW MOBEPXHOCTH NPH 3EPKATBLHOMN
pa3BepTke

[Ipaktnueckoe 3ansaTne Ned Pacuer ONTUYECKOW CHCTEMBI KaMepbl C ONTHUKOMEXaHUYECKOU
KOMMYTaIe n300paxeHus

[IpakTuueckoe 3anarue NeS OnpenesieHME OCTAaTOYHOIO CIIBUTa B KaMepax C ONTHKOMEXaHUYECKON
KOMMYTaIei n300paxeHus

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

Pazoen 4. Onmuyeckue u ONMUKOIIEKMPOHHbIE CHEUUATbHbIE MEMOObl UCC1e008AHUSA
ObicmponpomeKaWuUx RPOUECccos
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Tema 4.1. CneyuanvHbie 60npoCsl 8b1COKOCKOPOCMHOU (POMOHUKU

Jlexmmst Nell Meton xponodororpadun. Meron Kpanna-Illapauna

Jlekmmst  Nel2  OnrTuueckne CHUCTEMBI COBPEMEHHBIX  BBICOKOCKOPOCTHBIX  (hOTOKamep U
dhotoxponorpacdos Ha D0ITax

Jlexmmst Nel13 BeICOKOCKOPOCTHBIE CITEKTPO(OTOXpOHOTPAdBl M KHHOCIIEKTPOTrpadbI

Jlekua Nel4 Ontrueckue CUCTEMBI UMITYJIbCHBIX KOTEPEHTHBIX M HE KOTEPEHTHBIX YCTAHOBOK JIJISI
BBICOKOCKOPOCTHOM oTtorpadun. BeicokockopocTHas UMITYJIbCHAsI peHTreHorpadus, oetarpadus
Jlexmst Nel5 BricokockopocTtHast ronorpadus u ronorpadudeckas uarepdepomerpusi. McTouHnkn
CBETa U PErUCTPUPYIOIINE CPelibl B BBICOKOCKOPOCTHOM ronorpapuu

Jlexmst Nel6 Metonbl u mpuOOpsl BU3yanu3anuud (a3oBbIX HEOTHOPOMAHOCTEH MPHU MCCIICIOBAHUU
OBICTPOIPOTEKAIOUINX MPOLIECCOB B a3pOUHAMUKE, ra30IMHAMUKE U TUAPOTUHAMUKE
[TpakTtrueckoe 3anstue Ne6 PacueT mHGOPMAIIMOHHBIX XapaKTEPUCTHK CUCTEM BBICOKOCKOPOCTHOM
(dboTorpaduyeckoit perucTpariu.

[Ipaktuueckoe 3ansitue No7 Pacuer mudpakumoHHOW S(PPEKTHUBHOCTH TOJIOTPAMMBI C YUETOM
XapaKTepUCTUUECKON KPpUBOH (hoTOMaTepuasa

[Ipaktnueckoe 3ansaTre Ne® M3yueHne BO3MYIIECHHI B Ta30BOM Cpele W KUAKOCTH. YPaBHEHUS
Jlopenna-Jlopentua u I'magcrona-/leiina

6. Illopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXCcsi 1O OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepanbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs W JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu MW KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHenuem S0 u JJOT».

IIpomedcymounasn ammecmayus: Ik3amen, 8 cemecmp.

7. O eHOYHbIE MATEPUAJIBI TEKYIEr0 KOHTPOJIS
Pa3zoen 1. Ocnoent 8bICOKOCKOPOCHIHBIX onmuyecKux MEmoooeé uccneo06anu
OblCMPONnPOmMeKaruUX NPOYECccos

Koumponupyemwvie U/IK: IIK-3.1 1IK-3.2

Tema 1.1. Beeoenue
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Pa3zoen 3. @omozpaguueckan pecucmpayus u onpeoesieHue napamempos ucciedyemvlx nPoueccos
Memooamu KaopuposanHou CbeMKuU

Koumponupyemvie M/[K: 11K-3.1 IIK-3.2

Tema 3.2. Kamepul ¢ HenoosuicHviM (homomamepuaiom
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dopma KOHTpoJIs1/0o1ieH0YHOE cpenicTBO: KoHTponbHas paboTa

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, Ixzamen
Koumponupyemovie U/IK: IIK-3.1 1IK-3.2
Bomnpocei/3ananus:

1. CnocoOHOCTH K aHaluM3y, pacdery, HPOCKTHPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBHHM C TEXHUYECKHUM 33JaHHEM THIIOBBIX CHCTEM, HpUOOpOB, JAeTajeil M y3J0B
ONTOTEXHUKH HAa CXEMOTEXHHYECKOM W 3JIEMEHTHOM YpPOBHSX, B TOM YHCIE C HCIIOJIb30BAaHUEM
CHCTEM aBTOMAaTU3MPOBAHHOTO MPOESKTUPOBAHUS

1. Knaccudukanus metonoB u npubopos s uccnenoBanus bIIIT ( mo cmocodam SKCIIOHUPOBAHHS).
2. ®ororpadpuueckue marepuaisl Ha ocHoBe AgHal. Teopus I'epuu-Motra. OOpa3oBaHe CKPHITOTO
n300pakeHus. HeraTuBHO-1TO3UTHBHBIH MpoIiecc.

3. OCHOBBI CEHCHTOMETPUM HETAaTUBHBIX YEPHO-OENbIX (oToMarepuasoB. XapaKTepUCTUUYECKast
KpHBast, YyBCTBUTEIBHOCTh KOA(PPHUIUEHT KOHTPACTHOCTH, (oTOrpaduyueckas mupoTa.

4. CucTteMbl CECHCUTOMETPUH.

5. Crpoenne 4epHO-OebIX HEraTMBHBIX (horomaTepuasioB. Byaisb, paspermaromias CrocOOHOCTb,
TPaHyJISPHOCTD.

6. MeTtoauka pacuera 3KCIO3UIMOHHBIX TapameTpoB peructparuu BIIIT. D¢ dext IlBapimunbaa.

7. LiBeTHble HeraTuBHbIE (hoToMaTepuabl. CTpOeHHE [IBETHBIX HETaTUBHBIX (POTOMATEPHUAJIOB.

8. OcoOeHHOCTH CEeHCUTOMETPUH LBETHBIX (poTomarepuanoB. [lomyueHre BETHOTO MO3UTHBHOTO
M300paKeHHUS.

9. Metoasl ¢hoToxpoHOTpaduu MpH ABUKYIICHCS U HETIOABIKHON TuieHKe. OnpeneneHne CKOPOCTH
pasButus bIIIL.

10. Ontuueckue cxeMbl GoToxpoHorpadoB ¢ aBrkyIelics rieHkoi. CoBpeMeHHbIe OapabaHHbBIE
¢doroxponorpadsl. Pa3pemienue B mpoCcTpaHCTBE U BPEMEHHU.

11. Meton 3epkaibHOW pa3BepTKU B (hoToxpoHorpaduu. Teopus 3epKalbHOW pa3BepTKH, (opma
¢doxanpHON moOBepxHOCTH.COBpeMEeHHBIE (OTOXpOHOTpadbl € 3€pKaJbHOW Ppa3BEpPTKOM; UX
XapaKTePUCTUKU, 0COOEHHOCTH KOHCTPYKLIUH.

12. Kamepbl ¢ TpepbIBUCTBIM JBM)KEHHEM IUIEHKU. [IpHHIMI TMOCTPOCHHS, TEXHUYECKUE
XapaKTePUCTUKNA COBPEMEHHBIX Kamep.

13. Kamepsl ¢ MexaHMYeCKOM KomMMmyTainuend wuzoOpakeHus. [IpuHIuN neHCTBHS;, COBpEeMEHHBIE
anmaparsl, IX XapaKTepPUCTHKH.

14. Onrtnyeckas KOMIEHCAIUsl JBWKEHMS IIJIEHKU. 3e€pKaJibHble KoMIleHcaTopbl. COBpEMEHHBIE
KaMephbl ¢ 3epKaIbHBIMU KOMIIEHCATOPAaMH; UX XapaKTePUCTHKH.

15. BBICOKOCKOPOCTHBIE KaMephl ¢ MPU3MEHHONW KOMIEHCAMENW IBUKEHUS IUIEHKH. COBpEMEHHBIE
KaMephbl; UX XapaKTePUCTHKH.

16. OnTHuko-mMexaHUYecKasi KOMMyTalus n300paxeHus. Teopus 3epKajbHON pa3BepTku. Kaymiue
cucrembl. CoBpemernsie BCK ¢ OMK u3o0paxkeHus1, NX TEXHUYECKUE XapaKTePUCTHKH.

17. PactpoBsie BCK. IlpuHumn neiicTBus, KiacCUpHKanMs, COBPEMEHHBIE KaMepbl, UX
XapaKTePUCTUKH.

18. BricokockopoctHass Qotorpadust u  doroxpoHorpapus ¢ wucnonaszoBanueM DOIlos,
CoBpemeHHbIe KaMepbl. X TEXHUYECKHE XapaKTEPUCTUKH.

19. UmnynbcHas xpoHodororpadus, Gpotorpadus u kunemarorpadus. CoBpeMeHHbIE UMITYJIbCHBIC
KaMepbl; TEXHUYECKHE XapaKTEPUCTUKH.

20. Metoasl MCCIEOBAaHUS ONTUYECKHX HEOJHOPOIHOCTEH: CBETSIIEHCS TOYKH, NUIMPEH-METO,
uHTEepdepeHIIMOHHbIN. [IpHHIMTIBI TOCTPOEHUS TPHOOPOB.

21. IlpuMeHeHue J1a3epoB 7Sl BLICOKOCKOPOCTHOM (poTorpaduu.

22. BBICOKOCKOPOCTHAs rosorpadusi, KuHorogorpadus u ronorpaduueckas HHTepdepomeTpusi.

23. BeicokockopocTHble 3aTBOphl. Knaccudukamus. O¢¢exkTuBHOE Bpemsi 3KCIIOHUPOBAHUS,
K03((UIMEHT TOIEe3HOT0 AeiicTBUS 3aTBOpa. KOHCTPYKIIMKM OCHOBHBIX THUIIOB 3aTBOPOB.

24. nopManiMoHHbIe XapaKTepPUCTUKH aHAJIOTOBBIX (TJICHOUHBIX) U IIU(PPOBBIX
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dbotopeructparopon. [mybuna napopmMaluu, 0obeM HHHOpPMAITIH, MOIITHOCTh HH(OpMAITHH.

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

Ocnognas numepamypa

1. Amngpee A.H. BricokockopoctHas ¢otorpaduss u (OTOHMKA B  HCCIEIOBAaHUHU
OBICTPOIIPOTEKAIOIIUX MPOIECCOB : YueOHoe mocobue ans cryneHToB By3oB / A.H. Anapees, A.C.
HNy6osuk, B.I1. Jlertapea; Aunpee A.H., Jlyoouxk A.C., [ertspesa B.Il. u np.; Ilon pen.
akagemuka A.M. Ilpoxoposa. - WsnarensctBo Jloroc, 2002. - 464 - 5-94010-129-1. - Tekcr:
HEIOCPEACTBECHHBIM.

Hononnumenvnas numepamypa

1. SxymenkoB 0. I. Teopust u pacuer ONTHKO-3NIEKTPOHHBIX HpuOOpoB: yueOnuk / 1O. I.
SIkymieHkoB. - Teopus u pacueT ONTUKO-3JIEKTPOHHBIX MpubopoB - Mockaa: Jloroc, 2011. - 568 c. -
978-5-98704-533-6. - Tekct: onekrponnwrii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/9130.html - Pexxum noctyna: mo moamnucke

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://elar.rsvpu.ru/ 978-5-8050- 0657-0.pdf - MeTponorudeckue XapakTepUCTUKU CPENICTB
U3MEPEHUM M TEXHUYECKOTO0 KOHTposisd reoMerpuueckux BenuuuH. JI. M. Anucumona, A. C.
Kpusonorosa; nozg Hayu. pea. b. H. I'y3anoga.

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

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

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

5. https://cyberleninka.ru - Hayunas snexkrponnas 6ubnuorexka KubepJlenunka, moctpoeHHas Ha
napagurme oTkpeToit Hayku (Open Science).

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

7.  https://sdo.miigaik.ru/ - Cucrema  auUCTaHIMOHHOTO  OOydeHMsT  MOCKOBCKOTO
TOCYIapCTBEHHOTO YHHBEPCHUTETA TE€OAC3HH U KapTorpapuu

8. https://www.iprbookshop.ru/ - IPR SMART
9. https://lib.miigaik.ru/ - UPBUC64 >nexTponHas 6ubnuorexa

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

He ucnonb3yercsi.
Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM

(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)
He ucnonb3yercsi.
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9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
MenoBas nocka - 1 mr.
[TpubGops! mys maboparopHbIX 3aHATUHN - 10 1IT.

JlekumoHHas aynuropust
NHutepakTrBHas qocka - 1 mT.
NHtepakTBHAsA MaHeN b - 1 mT.
MenoBas nocka - 1 mr.
[TpoekTtop - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETONaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  TNpEAjaracTcss  HCIOJIb30BaHHUE
y4eOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosaTenbHass paboTa CTYIEHTOB OINHUCBHIBACTCS U PETYIUPYETCs  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIOMOJHEHBl H3yYeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyJUOMATEpPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) yHuBepcureta. MHAMBHIyadbHBIC 3adaHUS
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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