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)
ONTUYECKHUE METO/Ibl U TPUBOPBI JIJ151 HAYUHBIX UCCJIEJOBAHMIA

«b1.B.08.08 ®OTOHHUKA»
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 eqUHUIax: 4 3.¢.
B aKaJIeMHYECKUX Jyacax: 144 ak.4.

Mocksa, 2024
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Pa3padoruukmu:

[Mpodeccop kadenpsr ONTHKO-3TEKTPOHHBIX TPUOOPOB, TOKTOP

¢$u3nKo-MaTeMaTH4eCcKUX HayK, goreHT Mcromuna H. JI.

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

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS
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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)

Ne 000000455 Crpanura 3 u3 13



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

Lenb 0CBOEHUS TUCIUILINHBI - (GOpMUPOBaHKE Y 00YHarOIIMXCS TIPEACTABICHUI O (POTOHUKE
KakK HayKe, 00bEeIUHSIONIEH MEeTObl TeHEepaIliH, Iepeladur, MOAYIISALUN U PETUCTPAIlUU CBETA.

Banatm 1/13yquH51 AUCIUITIJIINHBI:
- TIOJIyYHUTh MPEACTABICHHUE O (PU3UICCKON MPUPOJIE ONTHICCKOTO U3ITYICHHUS ;
- 3HaTh CHOCO6I>I OIIUCaHHUusA OIITHUYCCKOI'O I/IBJIy‘{eHI/IH, HpI/IHI_[I/IHI:I reHepauHH BBIHy)K,Z[GHHOFO
I/IS.Hy‘-IeHI/ISI, OCHOBHBIC CBOI>'ICTBa HasepHoro I/IB.Hy‘-IeHI/ISI, yCHOBI/Ie HOHy‘-IeHI/IH I‘eHepaLII/II/I B JIB.BGpC;
- YMETh DPACCUHUTBHIBATL MPOCTPAHCTBEHHBIE M YACTOTHBIE XapAaKTEPUCTUKUA H3IIYYEHHUS Jiasepa,
OMpEeNeNsITh TUI PE30HATOPA 110 €ro napameTpam;

- MOJYYUTb HABBIKU MPAKTUYCCKOIO MNPHUMCHCHUSA IIOJTYHYCHHBIX 3HAHUU B XO0O€ BBIIIOJHCHUA
PaCUYCTHBIX 3a/1a4.

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

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

[TK-3 CiocoGHOCTh K aHaJu3y, pacdeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM U DJJIEMEHTHOM YpOBHSX, B TOM 4YHCJIE€ C HCIOJb30BAaHUEM CHCTEM
aBTOMAaTHU3HPOBAHHOTO POEKTUPOBAHUS

[TIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATBHBIE M CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEIACISIET
¢busznyeckrue TPUHLHUIBI JEHCTBUSL YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB U MPOTPaMMHBIX CPENCTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

MK-3.1/3821 IIpuHIMUIBI TOCTPOEHUS M COCTaB ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX
npuOOPOB U KOMITJIEKCOB.

[IK-3.1/3823  OcCHOBBI ~ TEOpUHM  MATEMaTHYECKOTO  MOJICITUPOBAHUS  CIIOXKHBIX
TEXHUYECKUX CHCTEM

Ymemo:

[1K-3.1/Ym12 PaccuuThiBaTh, NMPOEKTUPOBATH M KOHCTPYHPOBAaTh B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHHUEM TUIIOBbIE CHCTEMBbI, TPUOOPHI, AETAIU U Y3JIbl ONTOTEXHUKU HA
CXEMOTEXHHUYECKOM U AJIEMEHTHOM YpPOBHSIX

MK-3.1/YM15 TIpom3BOIUTh KOMIIBIOTEPHOE MOJAEIMPOBAHUE C  HCIIOIb30BAHUEM
METOAOB CUCTEMHOIO MOAXOAA Ul IMPOrHO3MPOBAHMS IOBEACHUS, ONTHMHU3ALMU U
u3yueHHUs (PyHKIMOHMPOBAHUS pa3pabaThIBAEMbIX ONTHYECKUX M ONTHUKO-3JIEKTPOHHBIX
npuOOPOB, KOMIUIEKCOB U MX COCTABHBIX YacTEH C y4eTOM HCIIOJIb3yEMbIX TEXHOJIOTHH
IPOM3BOACTBA 1 COOPKHU

Braoemy:

[1K-3.1/HBS mpuemamu cOCTaBl€HUsS KOHCTPYKTOPCKOW M HH)KEHEPHO-CTPOUTEIHHOU
JIOKYMEHTaIlu1

[1K-3.1/HB7 IlpakTnuecKMMU HaBbIKAMHU KCTICPUMEHTATHHOU PAOOTHI C ONTHYECCKUMHU
npudopamMu U yCTaHOBKaMU

[1K-3.1/HB10 CrtocoOHOCTHIO K BRIOOPY ONTHUMAIBLHOTO METO/IA B pa3padOTKe MpOrpaMm
SKCMEPUMEHTAIILHBIX MCCIIEA0BaHUN

3. Mecro aucuumimHbl B cTpykrype OII
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Jucuummaa (moxnynb) b1.B.08.08 «®oronuka» OTHOCUTCS K (HOpMHUpPYEMOH ydacTHHKAMU
00pa3oBaTeIbHBIX OTHOIIEHUH YacTu 0Opa3oBaTeNbHON NMPOrpaMMbl M U3y4aeTcs B cemecTpe(ax):
10.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOil.

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 aTTECTAIMK HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

00y4YeHHUsI, COOTHECEHHBIE C
pe3yJibTaraMyu OCBOEHUS

[IpakTnueckue 3aHATUS
— | mporpamMMBbI

JIeKITMOHHbBIE 3aHATHS

Bcero
[Imanupyemblie pe3ynbrarhl

— | CamocTosTENnbHAS paboTa

[y

7 2 2

W
=
7
o

Pa3znea 1. BBenenue. Ilpenmer u
3apaum poronnku. CBa3b ¢
APYTHMH JHCHHMIIIMHAMH.
IIpakTHYecKkoe NpUJIOKEHHE.
Tema 1.1. Beenenue 8 1 1 6
Tema 1.2. ®u3nuecKreoCHOBBI 9 1 1 7
Kypca
Pa3gen 2. [lapameTpsl u 9 1 1 7| IIK-3.1
€1oco0bI ONMCaHUS
ONTHYECKOr0 U3JIyYeHHUsI.
YpaBuenune MakcBeJuia.
BoJsiHoBO€ ypaBHeHHE.
CBoiicTBa 1a3epHOIO
usiay4denus. Ilepexon k ayyeBou
ontuke. [IpeodpazoBanne
NYYKOB ONITHYECKUMHU
CHCTEeMaMH.
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Tema 2.1. YpaBHeHust Makcsesia. 9 1 1 7
[Ipeo6pazoBaHue MyYKOB
ONTUYECKUMHU CHCTEMaMH.

Pasnen 3. Ontuyeckue 22 4 4| 14| IIK-3.1
CBOMCTBA BO30YKJIEHHOI Cpe/bl.
YpoBHM 3HEpPIruu aTOMOB U
MOJIEKYJ. DJIeKTPOHHbIE
ypoBHHU. O003HAaYEeHHE
3JIEKTPOHHBIX COCTOSTHUIA.
HacesieHHOCTH ¥ BpeMs KM3HHU
ypoBHeii. UnBepcHas cpena,
BO3MOKHOCTbH YCHJIEHHS B
HHBEPCHOII cpene. Popmyna
JlanenOypra-JleBu.

Tema 3.1. OnTHYECKHE CBOMCTBA 11 2 2 7
BO30YKJIEHHOU Cpe/ibl.

Tema 3.2. DHepreTudeckue 11 2 2 7
COCTOSIHUSI I UHBEpPCHAs

HACEIICHHOCTh

Paznen 4. B3aumoneiicTBue 20 3 3| 14| IIK-3.1

HU3JIyYeHHUs C BO30YKIAEHHOI
cpenoii. KBanToBBIE NIEpPEX0bl.
CKopocTHbIE YPABHEHUS.
CnoHTanHoe U
CTUMYJIMPOBAHHOE U3JIyUYeHHe.
IHornomenue. Hacblmennoe u
HeHacbIlleHHOe YCHJIeHHe.
OnHOpoIHOE ¥ HEOTHOPOIHOE
ycusieHnue. « BbIkuranuey
NPOBAJIOB.

Tema 4.1. BzaumoneiictBue 9 1 1 7
U3JIY4YeHHUs C BO3OYKICHHOMH
CpENON.

Tema 4.2. Ilornomenue u 11 2 2 7
YCUJICHHE U3TyUYEHUS

Pasnen S. Bo3oy:xnenue 9 1 1 7] IIK-3.1
AKTHBHOTI'O BellecTBA
(nakauka). MeToabl HAKAYKH.
JJieMeHTapHbIe MPOIeCcChl,
NpHUBOASILIHE K MHBEPCHH
HaceJIeHHOCTell Ha padouux
ypoBHeii. CxeMbl BO30Y:KIeHHSI
AKTHBHOTO BelllecTBA.

Tema 5.1. Bo30yxnenue 9 1 1 7
aKTUBHOTO BEIIECTBA
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Pa3gen 6. Ontnyeckue 22 4 4| 14| IIK-3.1
pe3oHaTopbl. OTKPBITHIE
ONTHYECKHE Pe30HATOPbI.
DOYyHKUUH U HA3HAYECHHE.
CrnekTp co0CTBEeHHBIX 4acCTOT.
IHonepeynsie MOAbI.
ITapamMeTpbl N XapaKTepHCTHKH
JIA3epPHOT0 M3JIy4YeHusl.
I'enepauus 1azepHoOro
H3JIy4eHHsl. AMIUIMTYIHOE H
(hasoBoe yci10BHA reHepanuu.
3aBMCHMOCTH MOIIHOCTH
reHepanuu oT YCHJICHHUS U
NoTeph B pe3oHaTope.
OxHOMOI0OBAsI 1 OTHOYACTOTHAS
resepauus. I'enepanus
THTAHTCKUX HMITYJIbCOB.
I'enepanus BTOpoii rapMOHUKH.

Tema 6.1. OTKpBITBIE ONITUYECKUE 11 2 2 7
pE30HATOPHI.

Tema 6.2. [TapameTpsl u 11 2 2 7
XapaKTEPUCTUKH JIa3€PHOTO

U3ITy4YEHUS.

Pasnen 7. Ynpasiienue 9 1 1 7] IIK-3.1

napaMeTpaMu JIa3epHOro
usaydenus. Ocnadiienmne
u3nydyenus. Monyasiuus
napaMeTpoB U3JIy4YeHHUsI.
YnpasieHue HanpaBJieHHEM H
pa3mepom nyuka. U3smenenue
4acToThl U (pa3bl KoJIeOaHUil
U3JTy4YeHHUsI.

Tema 7.1. YrpaBnenue 9 1 1 7
rnapamMeTpamu Ja3epHoro
U3IIy4YEeHHUS.

Pasnen 8. Perucrpanus 9 1 1 7] IIK-3.1
3J1eKTPOMArHUTHOIO
HU3JIy4eHUsl. XapaKTepUuCTUKHA
HCTOYHHMKOB M3J1yuyeHHsl. Buabl
u3aydeHusi. Metoabl
perucTpauum u3ay4eHusl.
HenuneiliHble onTHYECKHE

3¢ dexTnl. UccienoBanue
cBOMCTB u3iyuenus. U3mepenne
napamMeTpoB
3J1eKTPOMArHUTHOIO
U3JTy4YeHHUsl.

Tema 8.1. Xapakrepuctuku 9 1 1 7
HMCTOYHUKOB U3ITy4YECHHUS.

Hroro 17 17| 17| 83

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA
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Pazoen 1. Beeoenue. Ilpeomem u 3adauu pomonuxu. Ceéaze ¢ Opyzumu OUCUUNIUHAMU.
Ilpakmuueckoe npunoscenue.

Tema 1.1. Beeoenue

[Tpeamer u 3a1auu POTOHUKH.

Tema 1.2. Qusuueckueocnoswl Kypca
CBs3b C IpYTUMH TUCITUTUTMHAMHU.

Pazoen 2. Ilapamempul u cnocodsvl onucanus onmuueckozo usiy4yenus. Ypasnenue Makceenna.
Bonnoeoe ypagnenue. Ceoiicmea nazepnozo usnyuenua. Ilepexod K nyuegoii onmuke.
Ilpeobpa3zosanue nyukoé onmuuecKumMu CucCmemamu.

Tema 2.1. Ypasnenus Maxkcsenna. I[lpeobpazosanue nyukos onmudeckumu cucmemamu.

Makcsemna.  BonnoBoe  ypaBHenue. Ilepexon k  syueBod ontuke. JlyueBble  Marpuibl.
[TpeoOpazoBaHue MyYKOB ONTUYECKUMH CUCTEMaMHU.

Pa3zoen 3. Onmuueckue ceoiicmea 6030yx3#cOeHHOU Ccpedbl. YPOGHU IHEPIUU AMOMOE8 U MOJIEKYI.
Dnexmponnsie ypoeuu. Ovo3nauenue 3nekmponnsvix cocmoanuil. Hacenennocmeo u epemsa sncusnu
ypoeueit. Hueepcnhasa cpeda, 603MOMCHOCHMb YCUNEHUA 6 UHEEPCHOU cpede. Dopmyna
Jlaoenoypza-Jlesu.

Tema 3.1. Onmuueckue ceoticmea 6030YHCOEHHOU cpeobi.

YpoBHU 3HEPTrUU aTOMOB U MOJIEKYJ. DJIEKTPOHHBIE YPOBHH.

Tema 3.2. Dnepeemuueckue cOCmMosAHUA U UHBEPCHAS HACELEHHOCMb

HaceneHHOCTD 1 BpeMs )KU3HU YpOBHEH. BO3MOXKHOCTB YCHIICHUSI B HHBEPCHOU Cpeie.

Pazoen 4. Bzaumooeiicmeue usznyuenus c 6030yxycoeHnou cpeoou. Keanmoevie nepexoowi.
Cxopocmuvie ypasnenus. Cnonmannoe u cmumynupoeannoe usnyyenue. Iloznoujenue.
Hacvimennoe u nenacviujennoe ycuinenue. QOHOpOOHOe U  HEOOHOPOOHOE  yCUJIeHUe.
«Buiorcuzanue» npoeanos.

Tema 4.1. Bzaumooeticmaue uznyuenus ¢ 86030y4cOEHHOU CPeOOll.
KBanroBsie nepexoapl. CHOHTaHHOE U CTUMYIHMPOBAHHOE U3TyUYEHHE.
Tema 4.2. Ilocnowenue u ycunenue usnyyeHus

Haceimennoe u HeHachIeHHOE yeusieHne. OQHOPOIHOE M HEOJHOPOTHOE YCHIICHHE.
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Pa3zoen 5. Bo3oyycoenue akmuenozo eeuwjecmea (naxauka). Memoovt naxkauxku. Jnemenmapuvie
npoueccel, npugodauiue K UHEEPCUU HAceleHHOocmell Ha padouux ypoeueil. Cxemol 6030yicoenus
aKmMueHOo20 euiecmeda.

Tema 5.1. Bo36yosicoenue akmueno2o seujecmasa

MeTonbl Hakauku M MPOIECCHI, MPUBOASIINE K MHBEPCHUU HACEICHHOCTEH Ha pabouyuX YpOBHEH.
Cxembl BO30YKI€HUSI aKTUBHOTO BEIIECTBA.

Pazoen 6. Onmuueckue pesonamopvi. OmKpvimsle onmuueckue pe3onamopuvl. PyHKyuu u
Hasnauenue. Cnexkmp coocmeennvix uacmom. Ilonepeunvie moowvl. Ilapamempor u
XxXapakmepucmuku 1a3zepHo2o usnyyenus. Ienepayua nazepnozo usziyuenus. Amnaumyonoe u
dazoeoe ycnosua zenepayuu. 3a6UCUMOCb MOUHOCHU 2eHEPAUUU OM YCUIEHUA U NOMeEPs 6
pezonamope. O0HoM0006asa u 00OHouacmommuan 2enepayus. I'enepayua cucanmcKux UMnyiIbCcoe.
I'enepayus emopoii 2apmonuxu.

Tema 6.1. Omkpvimvie onmuuecKue pe3oHamopeol.

Ontuyeckue pe3oHaropel. DyHkimMu u Ha3HaueHue. CrekTp coOCcTBeHHBIX 4YacTOT. [lomepeunsie
MOJIBI.

Tema 6.2. Ilapamempubl u xapakmepucmuxu 1a3epHo20 U3TYYEHUSL.

I'enepanus na3zepHOro M3MydeHHs. AMIUTUTYIHOE U (a30oBoe ycioBus reHepanuu. OIHOMOmOBas U
OJTHOYACTOTHas reHepanus. [ eHepays ruraiTCKUX UMITYJIbCOB.

Pazoen 7. Ynpaenenue napamempamu nazepnozo uziyuenus. Ocnaonenue uznyyenusn. Mooynayus
napamempoe u3iyuyeHus. Ynpaenenue nanpagienuem u paimepom nyuka. Mimenenue wacmomol
u ¢hazvl KonedaAHUIl U3TYyYEeHUA.

Tema 7.1. Ynpasnenue napamempamu 1a3epHo20 U31yYeHUsL.

Ocnabnenue wu3nydeHus. Moayasius mnapaMeTpoB u3iyudeHHus. V3MeHeHHe dYacToThl M (pasbl
KoJIe0aHMH N3TyUYeHHUS.

Pazoen 8. Pecucmpauusa 31eKmMpOMACHUMHO20 u3lydyeHus. Xapakmepucmuku Uucmo4HUKo8
uziyyenus. Buovt uznyuenusn. Memoowt pezucmpayuu uznyuenusn. Henuneiinvie onmuueckue
appexmor. Hccnedosanue ceoiicme usnyuenusn. Uzmepenue napamempos rneKmpomazHUumHo20
U31y4eHus.

Tema 8.1. Xapakmepucmuku uCmo4HUKO8 U3yYeHUsl.

Bunsl n3nyyenus. Meroasl perucrpanuu usnyyenus. Mismepenue napameTpoB 3JIEKTPO-MarHUTHOTO
U3JIy4CHHUS.

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. Ix3amen, 10 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 OLeHMBAHHSL pe3ynbTatoB obydenmss B Bume YMEHMM u BJIAJIEHUM wucmons3yrorcs
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:

pocThIe 3aaanus (nanee - mpocteie [1K3); komrekcHble 3amanus (qanee - komruiekcHsie [1K3).
Jl1st onenuBanust YMEHHWMH - npumensiiores npocteie TTK3.

[Ipocteie TIK3 mpeamnonararoT pemieHWe B OAHO WM JIBa JEWCTBUA. K HUM MOXHO OTHECTH:
MPOCThIE CUTYallMOHHBIE 3aJa4ll C KOPOTKMM OTBETOM WJIM TMPOCTBHIM JAEWCTBUEM; HECIOXKHbBIE
3a7aHus 110 BBIMOJHEHUIO KOHKPETHBIX JEUCTBUMA.

Jlnst onermBanust BIIAJIEHUU - NpUMEHSIOTCS KomIiekcHbie [1K3.

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

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

10 cemecmp, Ix3amen
Koumponupyemovre U/IK: 1IK-3.1
Bomnpocrei/3ananus:
1. B kakux pacyerax HCIOJIb30BaTh MPOCTPAHCTBEHHbIE MapaMeTpbl U XapaKTEPHUCTUKU
J1a3€pPHOT0 U3IYUYEHUs?
1. nns onpeneneHus CIeKTPaIbHOTO JHana3oHa
2. B Ta0apuUTHOM pacyeTe ONTHYECKON CUCTEMBI
3. Ipu y4ere TepMO CTaOMIN3ALMOHHBIX YCIOBHIM
4. nns pacueta 3¢ (HEeKTUBHOCTH
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2. 3a cyer 4ero JiazepHble MPUOOPHI UMEIOT MPEUMYIIECTBA TIEPEe/l TUIIOBBIMU ONTUYECKUMHU
npubopamu?

3. IloueMy BBITOJJHO TPUMEHSTH Ja3€PHOE U3TYYCHUE B ONITUUECKUX CUCTEMAX?

4. Yem omnpenensercs BO3MOXHOCTb T€HEPALUU KOT€PEHTHOTO AJIEKTPOMArHUTHOTO
U3ITyYEHUS:
1. BIMSTHUEM BHEIIHETO 3JEKTPUYECKOTO MOJIs
2. BIUSTHUEM MAarHUTHOTO OIS
3. oOpa3oBaHHEM HUHBEPCHOTO COCTOSIHUS B Cpefie
4. IIIOTHOCTBIO Marepraia akTUBHOM Cpebl

5. YeM ompenensieTcss TeOpeTUYECKast BO3MOKHOCTh T'€HEPALIUH JTa3€PHOTO U3ITYUCHHUS:

6. Uto gaer BO3MOXKHOCTH IOJIyYEHHUS KOTEPEHTHOCTH AJIEKTPOMArHUTHOTO H3Iy4YEeHHsS B
nazepe?
1. BIMSTHUE BHEIIHETO 3JEKTPUYECKOTO MOJIs
2. BIUSTHUE BHEIIHEr0 MarHUTHOTO TOJIS
3. oOpa3oBaHME HHBEPCHOTO COCTOSIHUSI B CpeJie
4. IIIOTHOCTH MaTepuaja aKTUBHOU CpeJIbl
7. UTO NEXUT B OCHOBE MPHUMEHEHHUS JIa3€pPHOTO H3IYyUYEHHUS B ONTHUKO-3JIEKTPOHHOM
MPUOOPOCTPOCHHUH?
1. sKOHOMHYECKHE MPEUMYIIECTBA
2. SKOHOMHSI SHEPTeTUUECKUX 3aTpar
3. DKOJIOTHYECKHE MPEUMYIIECTBA
4. CBOMCTBA JIA3€PHOTO U3ITYUYEHUS

8. Uro neXuT B OCHOBE MPUMEHEHHUS JIA3epHOTO M3IY4YeHHS B  ONTHYECKOM
MPUOOPOCTPOCHHUH?
1. sKOHOMHYECKHE MPEUMYIIECTBA
2. SKOHOMHSI SHEPTeTUUECKUX 3aTpar
3. DKOJIOTHYECKHE MPEUMYIIECTBA
4. CBOMCTBA JIA3€PHOTO U3ITYUYEHUS

9. Uto ompeaensieT BHITOABI NMPUMEHEHUS JIA3€PHOTO HW3JIYYCHHUS B ONTHKO-3JICKTPOHHOM
MPUOOPOCTPOCHHUH?

10. Yto cozpmaer ycioBus [ BO3HMKHOBEHMS WHBEPCHM I TE€HEpalMM JIa3€pHOIO
U3ITyyeHus?

11. Yto siBNISIETCSI OCHOBOM ra0apUTHOTO pacyueTa Ja3epHON ONTUYECKON CUCTEMBI?

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOAMYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Bapnansu B. A. BonHoBogHas ¢oronuka. [Ipumeps! pacueTHO-Tpaduueckux padbot: yueOHoe
mocobuwe sl BY30B: ydeOHoe mocobue mis By3oB / B. A. Bappawsu. - 2-e wusg., crep. -
Cankr-IletepOypr: Jlanp, 2024. - 92 c. - 978-5-507-47524-7. - Tekct: SNEKTPOHHBIN. //
WznarensctBo Jlamp: [caiit]. - URL: https://e.lanbook.com/img/cover/book/386405.jpg (mara
obpamenust: 16.03.2025). - Pexxum nocTyrma: 1mo moamnmcke

Jlononnumenvuas numepamypa
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1. benoycos 0. U. UndpakpacHas GoToHuka: ydyeOHOe mocodue Uit By30B: ydeOHOe rmocodue
s By3oB / KO. U. benoycos, E. C. IlocTHuKOB. - 2-¢ u3A., cTep. (NMOTHOLBETHAs I€YaTh) -
Cankr-IlerepOypr: Jlanb, 2023. - 340 c. - 978-5-507-46496-8. - Tekct: sneKTpOHHBINA. //
WznarensctBo Jlaww: [caiit]. - URL: https://e.lanbook.com/img/cover/book/309734.jpg (nara
obpamienus: 16.03.2025). - Pexxum noctymna: o NOANUCKE

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

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonp3yrores.

Pecypcor « Unmeprnem»
1. https://izmt.ru/ - I3mepuTenbHas TEXHUKA
2. https://opticjourn.ru/ru - OnTHYECKHI KypHAT
3. https://www.photonics.su/ - ®oToHnka
4. https://pribor.ifmo.ru/ - [IpubopocTpoenue
5. https://www.computeroptics.ru/ - KommerorepHasi onTuka

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

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

He ucnonb3yercsi.

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

He ucnonb3zyercsi.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

VYuebHas aymuTopus
LED-3kpan - 1 mr.
ABromaru3upoBaHHoe padouee mecto (APM) - 1 mT.

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.

CaMocTtosTenbHast paboTa CTy[I€HTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;
- MeronnyeckuMy pEeKOMEHJAIMSAMHU IO OpPraHU3alii CaMOCTOSTEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

OCHOBHOM METOIMYECKONH OCOOEHHOCTBIO OCBOEHMSA MUCLMIUIMHEI " DoToHHMKA" MOCTOSHHOE
OOHOBJIEHHE CBEACHUN O pa3paboTKax JIa3epoB W WX HCIOIB30BAaHWU B PA3TUYHBIX O0JIACTAX
TEXHUKHU U TEXHOJOTrHi. B cBsi3u ¢ 3TUM, 0co00oe BHUMaHME CJEIyeT YACIUTh OOUIUM MPUHIUIIAM
MOCTPOEHUSI CUCTEM C IMPHUMEHEHHEM JIa3epOB B Kau€CTBE MCTOYHUKOB M3IIyYEHUS WM CHUIIOBBIX
YCTaHOBOK, @ KOHKPETHBIE IPUMEPHI Pa3pabOTOK MOTYT JOMOIHATH KaXKAbIN IIUKI JIEKLIHH.
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Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX  JIEKIMW, MPE3CHTAlUWi, BHIECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (OQUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM OCOOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVNBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 370POBBS TAKUX 00yUYaIOLTUXCS.
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