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)
ONTHUKO-JIEKTPOHHBIE CUCTEMBI /133

«b1.0.23.01 TEOPUSA CUT'HAJIOB B OIITUKO-2JIEKTPOHHBIX CUCTEMAX)>»
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:

3aBenyrouuii kadeapoir ONTUKO-3IEKTPOHHBIX IPUOOPOB, 1I.H.,

npogeccop Conomarun B. A.

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 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera
usi
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHUS OUCIUIIJIMHBI - OCBOCHHC CTy,[[eHTaMI/I TeopeTqucm/Ix nu HpaKTI/I‘IGCKI/IX
3HaHI/II71 nu HpHOGpeTCHI/Ie yMeHI/Iﬁ 1 HABBIKOB B O6JIaCTI/I OIITOTCXHUKH, HGOGXOI[I/IMI:IX JJIA aHaJIn3a,
pacyera, IPOEKTHPOBAHUS M KOHCTPYHMPOBAHMS THUIOBBIX CHCTEM, NMPUOOPOB, JeTalleil M y3JI0B
OIITOTCXHUKN HA CXEMOTCXHHUYCCKOM H DJJICMCHTHOM ypOBHHX, B TOM 4YHCJIC C HCIIOJIB30BAHUEM
CUCTEM aBTOMaTI/I3I/IpOBaHHOFO HpOGKTI/IpOBaHI/IH .

321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

- 1aTh CTYACHTAM TOHATHS O CTPYKTYPE OMTHKO-JICKTPOHHON CUCTEMBI;

- 1aThb 3HAHUA CTy,Z[GHTaM (0] CHCKTpaHBHLIX XapaKTepI/ICTI/IKaX Hepno,unqecmdx CHUT'HAJIOB,

- OCBOCHHE CTY/ICHTAMH HABBIKOB BBITIOJIHSITH TPAQUUECKYIO CBEPTKY ;

- mpuoOpeTeHNe CTYIEHTaMU 3HAHUH 0 TapaMeTpax U XapaKTepUCTUKAX CIydyalHOTO mpolecca.

2. IInanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CnocoOeH BBISIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpOOIEM M NPUMEHSTH METOIbI
MaTeMaTU4YECKOI0 aHajli3a M MOJAEIUPOBAHUS B HHXKCHEPHOM JIE€ATENbHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM M COIPOBOXKIEHUEM IPOM3BOJACTBA ONTUYECKUX U
ONTHUKO-3JIEKTPOHHBIX ~ NMPUOOPOB M KOMIUIEKCOB,  OSKCIUIyaTalliei W OpraHu3anue
(GYHKIMOHUPOBAHUS AIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX CUCTEM CHEIMAIbHOTO Ha3HAUCHHUS

OIIK-1.1 BeisBisieT ecTeCTBEHHOHAYYHYIO CYITHOCTh MPOOJIEM B HHKEHEPHOU JIEATEITLHOCTH
3namo:
OIIK-1.1/311 CymHocTh mpobieM, BOZHUKABIINX B €CTECTBO3HAHUN Ha Pa3TUIHBIX
dTamax pa3BUTHS TyXOBHOU KyJIBTYpPhI
OIIK-1.1/382 Teopernueckre OCHOBBI, MPUHLMUIBI, METOABI U MOJEIH K IOCTPOCHHIO
00bekTOoB pa3padborok CAP (u CAY)
OIIK-1.1/313 MeToap! IUIAHUPOBAHUS M OpPraHU3aLUK 0€30MaCHOM HKCIUTyaTaluu
COBPEMEHHBIX JIEKTPOHHBIX UH(HOPMAITMOHHO-U3MEPUTEIBHBIX TPHOOPOB U
CHUCTEM, CPEJICTB TEXHUIECKOTO OOCITY’)KMBAHUS U PEMOHTA
Ymemu:
OIIK-1.1/YMmI1 Tlonp30Barbest 3HAHUSIME B OOJIACTH €CTECTBEHHBIX HAYK JUISI OOBSICHEHUS
KOHLIECMIIIUN COBPEMEHHOTO €CTECTBO3HAHU

OIIK-1.1/¥YM2 AmnanusupoBaTh pa3paboTku wmojeneit o0vektroB CAP(m  CAY),
IOPUMEHATh NPUHIUNBI U METOAbl WMJICHTH(UKAUUM Uil HMX IOCTPOCHMS, OLEHKH
3¢ peKTUBHOCTH U KadeCcTBa

OIIK-1.1/¥YM3  mnaHupoBaTb W  OPraHU30BBIBAaTH  OE30MACHYIO  AKCILTyaTalluio
COBPEMEHHBIX 3JIEKTPOHHBIX U3MEPHUTEIBHBIX TPUOOPOB U CUCTEM, CPE/ICTB
TEXHUYECKOTO OOCITY>KUBAHUS U PEMOHTA

Braoemy:

OIIK-1.1/HBl Metonamu aHanu3a aisi TaKTUKO-TeXHHUYeCKuX Xapakrepuctuk (TTX)
SNIEKTPOHHBIX U OMTHUKOIEKTPOHHBIX MPUOOPOB U CUCTEM CIEIMATLHOTO Ha3HAYCHUS,
metogamu npoektupoBanuss CAP (u CAY) ¢ OCHOBHBIMHU CIOCOOAMHU COCTABJICHHS
MOZIeTIeH U IPOrpaMM Ha UX pa3padoTKy

OIIK-1.1/HB2 HaBbIKaMM TUIAHUPOBAHUS U OpraHU3auy 0€301acHOM IKCIUTyaTaluu
COBPEMEHHBIX ONTUKO-3IEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPHUTEIbHBIX NPHOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KUBAaHUS U PEMOHTA
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OIIK-1.2 TIpumeHsieT METObl MaTEMAaTUYECKOTO aHAIW3a M MOJEIMPOBAHMS B MH)XEHEPHOU
NESITENIBHOCTH

3name:

OIIK-1.2/311 Metoap! pa3paboTK1 MareMaTH4eCcKHX MOIeIeH K aHAJIN3Y MPOLECCOB U
OOBEKTOB  JUIS  OJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX IMPHOOPOB U CUCTEM
CIEI[HA3HAUEHUs

OIIK-1.2/382 3Harth MeTOABI ONTUYECKOH 00pabOTKHM HWH(POPMAIMH, HCTIOIL3YIONINE
Ja3epHbIe UICTOYHUKH CBETA.

Ymems:

OIIK-1.2/¥ml ®opmanu3oBaTh MaTeMaTWYeCKHE MOJENU IPOLECCOB U OOBEKTOB B
muHamudeckux CAP (u CAY) mist 3MeKTPOHHBIX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM CIIELUATIbHOIO HA3HAUEHUS

OIIK-1.2/¥YM2  AHanu3umpoBaThb TPEABSBISIEMBbIE TEXHUYECKHE TpeOOBaHMS K
pa3zpabaTeiBa€MbIM ONTUYECKUM U ONTHUKO-IEKTPOHHBIM MpHOOpaM U CUCTEMaM
MOJTyYeHUS
Braoems:

OIIK-1.2/HBl HaBbikaMu WHGOPMAIIMOHHOTO MOJICIUPOBAHUS THIIOBBIX OOBEKTOB
cucreM CAP u CAY DBIEKTPOHHBIX M ONTHUKODJIEKTPOHHBIX MPHOOPOB M CHCTEM
CHEIMAJIbHOTO Ha3HAYCHHUSI

OIIK-1.2/HB2 OrmpenenenneM nepednss npoOieM B obnactu JlazepHOH TeXHUKH H
OIITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM

OIIK-1.2/HB3 Amnanu3 HCXOIHBIX TpeOOBaHMII K Tmapamerpam pa3padbaTbiBaeMOro
OTITUKO-3JIEKTPOHHOTO IpUOopa

I1K-2 CriocoGHOCTh K MaTeMaTHYeCKOMY MOIEITUPOBAHUIO MPOIECCOB U OOBEKTOB ONTOTEXHUKH U
UX HCCIeI0BaHUIO Ha 0a3e Mpo(ecCHOHATbHBIX MAaKETOB aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIFHO Pa3pabOTaHHBIX MPOTPAMMHBIX MPOAYKTOB

[1K-2.1 Pa3pabarpiBaeT anropuTMbl U peann3yeT MaTeMaTHu4ecKue U KOMITBIOTEPHBIE MOJIEITH
MOJICTUPOBAHMS ONTHUYECKHUX SBJICHUNM Ha S3BIKE BBICOKOTO YPOBHS C HCIOIH30BAHHEM
00BEKTHO-OPUEHTHPOBAHHBIX TEXHOIOTHIA
3namu:
[IK-2.1/3u1 ¢usnueckas w npukinagHas ontuka. OCHOBHBIE XapaKTEPUCTUKH U
CBOMCTBAa ONTHYECKOro U3My4yeHUs. DU3NUECKHUE OCHOBBI M MPHUHIMIIBI MOCTPOCHUS
OINTHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUUYHOIO HA3HAYCHUS
Ymemns:
[IK-2.1/¥YMm1 dopmynmupoBaTh 3amadyy € OMNPEIACIATh IapaMeTphl IS TPOBEICHUS
MOJENUPOBaHUS (PYHKIMOHUPOBAHUSI ONTUKOIEKTPOHHBIX TNPUOOPOB HAa OCHOBE
¢u3nyecKux MpoLeccoB U sIBICHUN. BbIOMpaTh YHCIEHHBIM METOA MOAETUPOBAHUS
(GYHKIIMOHUPOBAHMS  ONTHUKO-3JICKTPOHHBIX MPHUOOPOB HAa OCHOBE (PUBMUECKUX
MPOIIECCOB U SIBJICHUI
Braoems:
[TK-2.1/HB1 MeTomamMu MaTeMaTH4eCKOro MOACITUPOBAHUS

[IK-2.2 Pa3pabareiBaeT, peaquszyeT W TNPUMEHSET B TNPO(ECCHOHAIBHOW NESITeIbHOCTH
pa3iauyHble YUCICHHBIE METO/bl, B TOM YHCIIE PealM30BaHHbIE B FOTOBBIX OMOIMOTEKaX MpHU
pEIIeHNH KOHKPETHBIX ONTHYECKUX 3a/1a4

3name:
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[TK-2.2/3u1 neroas! aHanM3a, CHHTE3a U ONITUMU3AINNA ONITHYEKUX CHCTEM PAa3JIMYHOTO
Ha3HayeHUs1.OCHOBHBIE THUIIbI, XapAKTEPUCTHKU ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX
CUCTEM, OJJIeMEHTHass 0a3a onToTeXHUKU.CTaHAApTHBIE U CICHHAIBHBIC SI3BIKH
nporpaMMupoBanus. [IpUHIIUTIBI TOCTPOEHUS HPU3HUECKUX U MATEMATHYECKUX MOJEIEH.
OCHOBBI QJITOPUTMU3ALMHM U NPOTrPAMMHUPOBAHMS. TEXHMUECKUH aHIIMHUCKUM S3BIK B
00TacTi ONTUYECKOTO MPUOOPOCTPOCHUS, ONTHUECKHX MAaTepUAIOB M TEXHOJOTHHA B
00beMe, HEOOXOIMMOM IS

Yuems:

[1K-2.2/YMm1 ucnonp30BaTh CTaHIAPTHBIC KOMIBIOTEPHBIC MPOTPAMMBI ISl TIPOBEICHUS
pacueTos u MaTeMaTU4YeCKOTro MOJIEITUPOBAHUS
(GYHKIIMOHUPOBAHMSIONITUKO-3JIEKTPOHHBIX ~ MPUOOPOB  HAa  OCHOBE  (PUBMUECKUX
MPOLIECCOB U SIBIICHUHN. BBISABIATH 3aBUCUMOCTH MEXy TapaMeTpaMu

aHAJIM3UPYEMOTO TIpoliecca, SIBJICHUS U OCOOCHHOCTAMH paboThl mpubdopa. [IpumMeHsaTs
CIpaBOYHbIe MaTepuaisl. PaboraTh B KoMaH e

Braoems:

[1K-2.2/HB1 MeTogaMu MaTeMaTHYE€CKOTO MOICTUPOBAHUS

[1K-3 CriocoOGHOCTh K aHANN3Y, PacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTalieil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHUCIE€ C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3HPOBAHHOIO IIPOEKTUPOBAHUS

ITK-3.1 Pa3pabarbiBaeT (yHKIMOHATBHBIE U CTPYKTYPHBIE CXEMBl OMTOTEXHUKHU, OMPEACIseT
dbu3nYecKkre TPHUHLHUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSMU C HCIHOJIB30BAHUEM TEOPETUYECKUX METOJOB W TMPOTPAMMHBIX CPEIICTB
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

Suame:

[1K-3.1/3a1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOJICTBA OMTHYECKUX
U ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB

[TpyHLIMIIBI TOCTPOEHUS U COCTaB ONTHYECKHX M ONTHUKO-JIEKTPOHHBIX MPHOOPOB U
KOMILJIEKCOB

Ymems:

[IK-3.1/¥Ym1 Hcnonp3oBarh mpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMmM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUYECKUX M ONTHKO-JIEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JJOKYMEHTO000pOoTa

PaspabatbiBaTh OT/AEIBbHBIE MPOTPAMMbI U TOANPOrPAMMBI JUIS PEUICHUS Pa3THUHBIX
3a1a4 MPOCKTUPOBAHUS, KOHCTPYHUPOBAHMS, MCCIEIOBAHUA U KOHTPOJIA ONTOTEXHUKH,
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Bnaoemw:

[IK-3.1/HBl Metoaukoii 3HEPreTMYECKOro pacyera THUIIOBBIX CHCTEM, MpPHUOOPOB,
JeTaneii W y37OB ONTOTEXHUKM C YydeToM TpeOoBaHMH K Tapamerpam u
XapaKTepUCTUKAM IIPUEMHHUKOB U3TyUEHUS

[1K-3.2 PaccuuTbhIBaeT, BU3yaIU3HPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELUUATU3UPOBAHHOTO  IMPOTPAaMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHATU3UPYET PE3YJIbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS

3namo:

[1K-3.2/311 0CHOBBI MPOEKTUPOBAHUSA, KOHCTPYUPOBAHUS U MPOU3BOJCTBA ONTUYECKUX

¥ ONTHKO-JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB. I [pUHIHUITBI TOCTpOCHUS U

COCTaB ONTUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMILJIEKCOB

Ymemu:
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[IK-3.2/YM1 ucnons3oBath npodeccnoHaabHbIe MAaKeThl TPUKIAIHBIX IPOrPaMM JUIS
NPOEKTHUPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTa.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUKaMU uHGpopManuu. [Iponm3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa JUIsi MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHHPOBAHUS pPa3pabaTHIBAEMBIX ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX PUOOPOB,

KOMIUIEKCOB U MX COCTABHBIX YaCTEH C y4€TOM HCIIOIb3yEeMbIX TEXHOJIOTUI
IPOM3BOACTBA 1 COOPKHU

Bnaoemw:

[1K-3.2/HB1 uHXeHEepHBIMU METOIMKAMH pacueTa TUIIOBBIX CUCTEM, IPUOOPOB, AeTanen
Y Y3JI0B ONITOTEXHUKH

3. MecTo aucuMiinHbl B cTpykrype OIl

Hucrummmaa  (Moxynb) b1.0.23.01 «Teopusi CHUTHAJIOB B ONTHKO-JIEKTPOHHBIX CHCTEMAaxX»
OTHOCHTCSI K 00s13aT€IIbHON YacTH 00pa30BaTeIbHON TPOrpaMMBbl M U3Y4YaeTCs B cemecTpe(ax): 5.

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

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)
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Pasznen 1. letepmunupoBannbie | 58| 12 12| 11| 23| OIIK-1.1
CUTHAJIBI OIIK-1.2
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Tema 1.1. Crpykrypa 12 2| 2| 8| HK-21
ONTUKOIIIEKTPOHHOU CUCTEMBI [IK-2.2
Tema 1.2. ciekrpanbHble 14 6 g| HK-3.1
XapaKTEPUCTUKH NTEPUOANYECKHUX 1IK-3.2
CUTHAJIOB
Tema 1.3. ciekTpanbHbIe 321 12 4 9 7
XapaKTePUCTUKU
HENEepUOANYECKUX
J€TEPMUHUPOBAHHBIX CUTHAJIOB

Pasnean 2. ciayyaiiHble CUTHAJIbI 23 5 5 6 7| OIIK-1.1

OIIK-1.2
[1K-2.1
Tema 2.1. mapameTpsl U 23 5 5 6 7| TIK-2.2
XapaKTePUCTUKU CITyYaHHOTO IK-3.1
npoiecca I1K-3.2

Hroro 81 17 17| 17| 30

5.2. Conep:kaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKylIero KOHTPOJIA

Pa3zoen 1. /lemepmunupoeannvie cuznasvl

Tema 1.1. Cmpykmypa onmuko31eKmpoHHOU CUCTEMbL
Omnpenenenue ontuko-amekTpoHHoi cucteMbl (O9C). Knaccudukanus O2C
Tema 1.2. cnekmpanvhbie XapakmepucmuKu NepuoOUdecKuUx CUCHAI08

Ocobennoctu omnucanusi curHasioB B ODC, TPUTOHOMETPUYECKHA M KOMIUIEKCHBIN psiibl Dypbe.
CnekrpanbHas
IUIOTHOCTh aMILIUTY/] IEPUOUYECKOTO CUTHaIa

Tema 1.3. cnekmpanvhbie XapakmepucmuKu HenepuooudecKux 0emepmMuHUPOBaHHbIX CUCHANO08
npeoOpaszoBanne Dypoe. Teopemsl 0 ciekTpax. [ paduueckas cBeprtka. [IpoxokaeHrne onTHYECKOTO

cuUrHaJa uepes atmocdepy..
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KomnokBuym

Pas3zoen 2. cayuaiinole cuznanot

Tema 2.1. napamempbol u XapaxmepucmuKku CIy4aiuHo20 npoyecca

[Tone m3nmy4yeHHs Kak CIydalHBIN MPOLIECC PACHpENEICHUs YHEPreTHYECKUX U (POTOMETPUUECKHUX
BEJIMYMH WH(POPMALMOHHBIE TAPAMETPhI CITy4alfHBIX ONTHUYECKUX CUTHAIOB

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN
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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.: IKk3amen, 5 cemecmp.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXO U3 MEpeyHs MIIaHUPYEMbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHLIUSM, B ((POPMUPOBAHUHU KOTOPHIX YYacTBYeT yueOHas TUCUUIUIMHA (MOIYIb),
kadenpoit  GopmupyroTrcss (GOHI OICHOYHBIX CPEACTB K JK3aMeHy (COOTBETCTBEHHO -
mudGepeHIUPOBAaHHOMY 3a4ETy WJIH 3a4€Ty):

- NPHUMEPHBIN MepevyeHb BOMPOCOB K K3aMEHY [UIsl OLICHUBAHUS PE3yJabTaToB OOy4YEHHS B BHUJE
SHAHMIL. IIpu sToM, 3a KaIbIM BOIPOCOM B CKOOKAX YKAa3bIBAIOTCS(ETCS) KOMIICTCHIHH(s),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHHUBATHCS;

- TMPUMEPHBIM MepeyeHb MPOCTHIX MPAKTHYECKUX KOHTPOJIBHBIX 3aJaHUNl K SK3aMeHy JUIs
OLICHHBAHMS Pe3yIIbTaToB 00ydeHns B Buge YMEHUI.

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3yJIbTaTOB OOy4YeHHUsS B BHIIC BHAI[EHI/IPT. NPy 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCS)  KOMIIETEHIIUU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAThCS;

J51g mpoBeeHUs TPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl K sk3amMeHy (COOTBETCTBEHHO
- nud. 3aueTy UM 3a4ery).

CdopmupoBaHHbIEC TTEpeYHH (BOMPOCH K dKk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTH OXBaTbIBaTb BCE€ KOMIETEHIIMM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yibTaThl
oOyuenus o aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunersr GopMupyroTCs Clly4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysibTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yIsTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIbHOE 3a/laHue Ui OLCHUBAHUS Pe3yJbTaToB OOy4YeHHs! B BUIE
YMEHUI;

3. KoMruiekcHOe MpakTH4ecKoe KOHTPOJIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyuYeHUs B
suze BJIAJIEHU.

MeTtonuka oleHUBaHUS: IPU NMPOBEICHUHU POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HA4YCHHs OLIEHOK, MOJYYEHHBIX 3a KaKIbli 3J€MEHT OICHUBaHMUS,
yKa3aHHBIN B OmiteTe (BOMPOC U J1Ba TPAKTUICCKUX 3a/IaHHS).

WtoroBas oreHka 1o AUCUUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibl BOIPOC M 3ajlaHus B Owiere (Bompoc W 2 3agaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMYECTBO MOJYYEHHBIX OIIEHOK (3).

[Ipu npoBegeHMM OLIEHMBAaHUS 10 BONpPOCAM M 3aJaHUSM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTallu, IPENo1aBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIEr0 KOHTPOJISL.
VYcraHaBnUBAIOTCA — CIEAYIOLIME MIKaJbl OICHMBAHMS YpPOBHEM OCBOEGHHMS  KOMIETEHIIMIA,
MPEIYCMOTPEHHBIX pabodeii mporpaMMoi IpH MPOBEACHUH dK3aMeHa U Tu(epeHIIPOBaHHOTO
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3a4yera:
«ITOBBIIIIEHHBIN» - BeicTaBmsercs omneHka - 5 «OTJIMYHO», ecnu cpemnee apudpmMernueckoe
3HAUYECHHE OIICHOK I10 AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. /lemepmunuposannvie cucHa1bl
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 IIK-2.1 [IK-2.2 IIK-3.1 [1K-3.2

Tema 1.3. cnekmpanvhvie Xapakmepucmuky HenepuoOULecKux 0emepMuHUPOBAHHbIX CUSHATIO8
®dopMa KOHTPOJIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym
Bonpocsi/3ananus:
1. CnextpanbHble XapaKTEPUCTUKH JETEPMUHUPOBAHHBIX CUTHAJIOB

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

5 cemecmp, Ox3amen
Koumponupyemvie H/IK: OIIK-1.1 [IK-2.1 [IK-3.1 OIIK-1.2 [IK-2.2 [IK-3.2
Bonpocsl/3ananus:
1. Onpenenenuie u CTPyKTypa ONTHKO-IIEKTPOHHOM cucteMbl. Kimaccudukamms OOC.
2. JIocTOMHCTBA ONTHUKO-3JIEKTPOHHBIX CUCTEM.

3. OcobennocTH omurcanus curaaiaos B OOC

4. Cnekrpanbible 1o Dypbe XapaKTePUCTHKU MNEPUOAUYECKUX ACTEPMUHHPOBAHHBIX
curHaiioB. Tpuronomerpuueckuid pan Oypne

5. Cnekrpanbubie 1m0 Dypbe XapaKTEPUCTUKU MEPUOIUYECKUX JETEPMUHUPOBAHHBIX
cur"anoB. KommiekcHsiii psijg @ypre.

6. CnextpanbHble 1m0 @Dypbe XapaKTEPUCTUKH TMEPUOJUUYECKUX JI€TEPMUHHUPOBAHHBIX
curHasnoB. CriekTpajabHas INIOTHOCTh aMIUIUTYI.

7. CnekrpaibHble 110 Dypbe XapaKTEPUCTUKH HEMEPUOIUYECKUX AETEPMUHUPOBAHHBIX
CUTHAJIOB.

8. [IpeobOpazoBanue Oypbe B KOTEPEHTHOW ONTHYECKOM CUCTEME

9. CroiicTBa peodpazoBanus Dypbe ( TEOPEMBI O CTIEKTpax).

10. I'padmueckas cBepTka .

11. Cnyualinble curHaisl B 03¢. [lapamMeTpsl 1 XapaKTEepUCTUKH CITyYailHbIX CUTHAJIOB.
12. CnieKTp ciiy4yailHOTO CHTHaJIA.

13. UudopmarmoHHsie mapaMeTphl CUTHAJIOB.
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14. TIpoxoxkieHrEe ONTUYECKOTO CUTHAJA yepe3 arMochepy

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoeénas numepamypa

1. Conomarun B.A. Teopust u npeoOpa3oBaHHE CUTHAIOB B ONTHKO-IEKTPOHHBIX CHUCTEMAX :
yuebHoe mocobue / B.A. Conmomarun. - "MHHOBammoHHOe MammHOcTpoenue", 2023. - 184 -
978-5-907523-13-5. - TekcT: HENOCPEACTBEHHBII.

Jlononnumenvuas numepamypa

1. MupomaukoB M. M. TeopeTtndeckne OCHOBBI OINTHUKO-3JIEKTPOHHBIX MpubopoB / M. M.
MupomHukoB. - 3-e¢ uzn., uctp. - Cankr-Ilerepoypr: Jlans, 2022. - 704 c. - 978-5-8114-1036-1. -
Texcr: AJIEKTPOHHBIN. // NzparenscTBO Jlaub: [caitT]. - URL:
https://e.lanbook.com/img/cover/book/210497.jpg (mara obOpamenus: 16.03.2025). - Pexum
J0CTyTa: 1O MOAMKICKE

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

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. https://www.iprbookshop.ru/ - [IPR SMART

2.
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

3. https://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com
4. https://www.photonics.su/ - ®DoToHuKa

5. https://www.izmt.ru/jour - I3meputenbHas TeXHUKA

6. https://pribor.ifmo.ru/ - IIpuGopoctpoenue

9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCyleCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHust

(0OHOBIEHUE NPOU3BOOUMCSI NO Mepe NOSBNeHUs. HOBbIX 8ePCULL NPOSPAMMbL)
He ucnonb3zyercs.

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.

9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHas J1ab0paTopHst
Beprukanbublit muHelnslii Tpancnatop L490/M - 1 w.
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NHutepakTrBHas q0cKa - 1 mT.

NHtepakTBHAs MaHeN b - 1 mT.

HNuTtepdhepomerp MaiikenbcoHa - 1 mT.

KommutekTt st mpoBenenus sxcriepuMeHToB Dypbe-ontuku (Thorlabs) - 1 mT.

M®YV - 1 mr.

Onrtnyeckas ckambsd - | T

ABromaru3upoBaHHoe padouee mecto (APM) - 3 mT.

Kommutexkt m3meputenbaoi cucremsl Leica 3D DISTO - 1 mT.

MobOunsnas 9BM dopma dakrop-noyroyk HP 250G8 Core 15-1035G1 1.0GHz. 15.6 FHD
(1920*1080)AG.8Gb DDR4(1).256GB SSD.41Wh.1.8 kg 1y - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

OCHOBHOW METOAMYECKOH OCOOCHHOCTBIO OCBOCHMA JaucHUIUIMHB' Teopus curHamoB B
OIITUKO-3JIEKTPOHHBIX CUCTeMax' SBISIETCd HEOOXOAMMOCTH YCIEIIHOTO OCBOCHHMS  METOIUKHU
rpadoaHaTUTHYECKOTO (ypbe-aHalu3a MpeoOpa3oBaHUI CUTHAJOB, Ha KOTOPOH Oasupyercs
U3JI0KEHHE BCETO Kypca. be3 0cBOeHUs 3TOM METOAUKHU BECh

JanpHEHIINI MaTepual TOHATh TNPAKTHUECKH HE BO3MOXKHO. Buabl u  dopmbl oTpaboTku
NPOMYIICHHBIX 3aHATUH. CTyHEHT, NMPOIyCTUBIIMKA 3aHATHs, OOs3aH MPONTH coOeceloBaHUE TI0
MaTrepuanly IpOINYyIIEHHbIX 3aHATHH. Bompocel mo Marepuany MNpPONMYLIEHHBIX 3aHATUN B
00s13aTeIbHOM MOPSAKE BXOJAT B IPOMEKYTOUHYIO aTTECTALHIO.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTallUii, BHAECO- M  aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHUS
MOoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.

Ne 000000391 Crpanuria 12 u3 12



		2026-03-06T12:20:48+0300




