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 13 mMas 2022 &

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.J1B.02.02 HETUHEINHASI ONTUKA»

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'ox Habopa (mpuema Ha oOyuenue): 2022

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

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

Mocksa, 2022
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Pa3padoruukmu:
HouenTt xadenpst [Ipuknaanoit ontuky, K.T.H. Jemun A. B.

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 ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno [09.04.2021, Ne 4
OnTHieckoro | yyeporo coBera
IPHUOOPOCTPOCHUS (bakynsTeTa
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Conepxanue
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2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol
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. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI
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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

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0
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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
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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)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Lenb ocBOeHUS AUCHUILTUHBI - OcBOeHHE 00YYarOIUMUCS KOMIIETCHIIUN B pasene (u3nKH,
CBA3AaHHOM C I/I3y‘ICHI/ICM HGJIHHGIZHBIX BHGKTpOMaF HUTHBIX SIBJICHI/Iﬁ OIITHYCCKOIo Aauaria3oHa,
MPOUCXOIAIINX OOBIYHO B IOJI€ JTA3E€PHBIX TYYKOB OOJIBIION HHTEHCUBHOCTH.

3aauu N3y4eHHs TUCIUIUIAHBL:

- Ilonydyenue oOydarOUIMMUCS TEOPETUYECKUX 3HAHUN MO METOAAM MaTeMaTHYECKOTO OIMMCAHMSA
HEJIMHEHHO-ONTHYECKUX MporeccoB. [lomydyenne npakTHUeCKUX HaBBIKOB 110 METOJaM HEJIMHEHHOTo
npeoOpa3oBaHUsl 4YacTOThl, 3((deKkraM CcamMOBO3IEHCTBHS CBETa, BBIHYXIEHHOTO PpAaCCEsHHA,
oOpaleHus: BOTHOBOTO ()POHTA U IPYTUM SIBICHUSM, BaXKHBIM IS JTa3epHON TEXHHUKH..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[TK-4 Crioco6GHOCTH K pa3paboTKe TEXHOJIOTHYECKUX MPOIECCOB U TEXHUYECKON TOKYMEHTAIlUU Ha
U3TOTOBJIEHUE, COOpKY, IOCTUPOBKY, IOCTHPOBKY U KOHTPOJIb MEXaHWYECKUX, ONTUYECKHUX,
OIITHUKO-3JIEKTPOHHBIX OJIOKOB, y3JI0B U JeTalei

[1K-4.3 PaspabarpiBaeT U BHOCHUT MPEUIOKECHHUS IO KOPPEKTHUPOBKE KOHCTPYKTOPCKOW H
TEXHOJIOTMYECKOM TOKYMEHTAIIUU C YUETOM PE3yIbTaTOB KOHTPOJISI KaueCTBa N3NNI

3name:

[1K-4.3/383 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOJICTBA OMTHYECKUX
U ONTHKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILJIEKCOB.

Ymemns:

[1K-4.3/YM3 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX TPUOOPOB U
KOMILJIEKCOB M CHUCTEMBI 3JIEKTPOHHOTO JTOKyMEeHTOoOOopoTa Pa3pabaThiBaTh OTIEIbHbBIE
IporpaMMbl U TOANPOTPaMMBI Ul PELICHUS Pa3IWYHbIX 3a/Jad MPOEKTUPOBAHUS,
KOHCTPYHUPOBAHHUSA, HCCIENOBAaHUS W  KOHTPOJIS ONTOTEXHUKH, ONTUYECKUX U
OTNTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

Braoems:

[1K-4.3/HB3 Pa3paboTkoil (yHKIMOHATBHBIX M CTPYKTYPHBIX CXEM ONTOTEXHHKH,
ONTUYECKHX W ONTHKO-IEKTPOHHBIX TPUOOPOB M KOMIUIEKCOB C OIpEeIICHUEM
(GU3NYECKUX TPUHIMIIOB JCWCTBUS YCTPOHCTB, WX CTPYKTYp U YCTaHOBJICHHUEM
TEXHUYECKHUX TPEOOBAHUI Ha OTICIbHBIC OJIOKU M AJIEMEHTHI

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnmuaa (moxyns) b1.B.JIB.02.02 «HenuneiiHass onrtuka» OTHOCUTCS K (QopmupyeMoit
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIECHUN YacTH 00pa3oBaTENbHONW MPOrpaMMbl M HU3y4aeTcs B
ceMectpe(ax): 8.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
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 TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

— O
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Pasznea 1. OcHoBHbIe ypaBHeHusi | 30 8 8| 14| IIK-4.3
B HeJIMHelHO¥ cpene. BexkTop
HeJIMHeHOoM
MOJIAPU30BAHHOCTH
Tema 1.1. YpaBHeHue Makcgeina 15 4 4 7
B HEJIMHEHHOM cpefie
Tema 1.2. Henuneitnas 15 4 4 7
MOJISIPU3ALIHSL.
Pasnen 2. Bo30y:xneHue BOJIH 38| 12| 12| 14| IIK43
HeJIMHeHOoM
MOJISPU30BAHHOCTH
Tema 2.3. CBs3aHHbBIC BOJHBI B 19 6 6 7

HEJIMHEMHOM cpenie

Tema 2.4. I'enepanus uznyuenuss B | 19 6 6 7
KBaJpaTHYHBIX Cpeaax
Pa3znen 3. ®a3oBLIit 15 4 4 71 IIK-4.3
CHHXPOHHM3M KOJLJTHHEAPHbIX
BOJIH NPH TPEX4aCTOTHOM

B3aUMOJeCTBUU
Tema 3.5. ®a30BbIil CHHXPOHU3M 15 4 4 7
Pasnen 4. [Tapamerpuueckasn 15 4 4 7| IIK-4.3

resHepanus ceera. HequHeiHbIit
NoKa3arejb NpeJOMJIEHUs

Tema 4.6. [Tapamerpuueckas 15 4 4 7
reHepalus CBeTa.
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Pasnen S. Beiny:xnennoe 16 4 4 8| IIK-4.3
paccesiHue M o0paleHue
BOJIHOBOI'O (ppoHTA.

Tema 5.5. BeiHyX€HHOE 16 4 4 8
paccesiHue
Hroro 114 32| 32| 50

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

Pa3zoen 1. Ocnosnvie ypasnenus 6 HeIUHEUHOU cpede. Bekmop nenuneiinoi noaapu3oeannocmu

Tema 1.1. Ypasnenue Maxceenna 6 nenunetiHotl cpeoe

Jlexuus Ne 1. Makpockonugeckas HEJIMHEHHas OIITHKA. Hemnapamerpuueckue
HEJIMHENHO-ONTUYECKUE sBIeHUSA. 110IIpru30BaHHOCTD U BOCIIPUUMUYUBOCTD BEILIECTB.
IIpakTueckoe 3ansatue Ne 1. [IpoBeneHne oeHKN aMIUIATY/ IEKTPUYECKOTO OIS,

Tema 1.2. Henunetinas nonapuszayusi.

Jlexuus Ne 2. Anrapmonunueckuil ocuuuisitop. CBoiicTBa CUMMETPUN TEH30POB BOCIIPUUMYHUBOCTH.
DddexTrBHAS BOCIPUUMIHUBOCTS.

[Ipaktuueckoe 3anarue Ne 2. OrmpeneneHue IMokaszarens MpeJoMIIEHUS H  Kod(huireHra
MIOIVIOLEHUS

Jlexuus Ne 3. @a30Bblii CHHXpOHHU3M. ONTHYECKUE MPOLIECCH B HEIMHENHON Cpelle BO BPEMEHHOM
IIPEACTABICHUN

[Tpaktnueckoe 3ansarue Ne3. Onenka 3((GEKTUBHONH BOCIPHUUMYHBOCTH B OTPULATEIHHOM
KPUCTAJLJIE TIPU CKAISIPHOM CUHXPOHU3ME.

Pas3zoen 2. Bo3oyscoenue 6011 HeTUHEUHOU NOAAPUIO6AHHOCIIU

Tema 2.3. CesazanHvle 801HbI 8 HENUHEUHOU cpede

Jlexuus Ne 4. YpaBHeHus 1 cBsizaHHBIX aMIuIUTyA. CooTHomeHuss Maunu-Poy.

[Tpaktuueckoe 3anarue Ne 4. DpdexTrBHAs ATUHA HETUHEHHOTO B3aMMO/ICHCTBHS.

Jlexums Ne 5. I'eHepanus cyMmmapHOU 4acTOTHI. ['eHepanus BTOpoi TapMOHUKH.

IIpakTueckoe 3ansaTue Ne 5. OnpeneneHue JIMHbBI BOJIHBI TEHEPUPYEMOI CyMMapHOIl YaCTOTHI.
[Ipaktuueckoe 3ansatue Ne 6. OnpeneneHue NOASAPU3ALUA BTOPOU FAPMOHUKHU MPU P-TOISPU3ALUU
BOJIHBI HAKAYKHU JUIsI HELICHTPOCUMMETPUYHOIO KpUCTAJLIA.

Tema 2.4. I'enepayus uznyuenus 6 K6AOPAMU4HbIX CPEOax
JlexmsaNe 6. I'eneparnyst cyMMapHOi U pa3HOCTHOM 4acTOT B MPUOIMKEHUN TUIOCKUX BOJIH.

Pa3zoen 3. @azoevlit cunXpoHU3M KONITUHEAPHBIX 60JIH RPU MPEXUACMONHOM 63AUMO0eICEUl

Tema 3.5. @a3zo08vlil CUHXPOHUZM
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Jlextms Ne 7. YenoBue (ha30BOro CHHXpOHU3MA MPU TPEXYACTOTHOM B3aMMOJICHCTBUU B OJHOOCHOM
KpHUCTAJLIE.

IIpaktnueckoe 3aHatue Ne 7. OmnpeneneHne MakCUMalbHOM BEJIMYMHBI CHOCA OSHEPTUU
HEOOBIKHOBEHHOM BOJIHBI.

Pas3zoen 4. Ilapamempuueckasn cenepayusn ceema. Henuneitnlit nokazamensv npenomieHus

Tema 4.6. Illapamempuueckas eenepayus ceema.

Jlexuus Ne 8. ITapamerpuueckoe ycwiienue. [lapamerpuueckuii reneparop. [lepectpoenne 4acToTsl
III'C. HenuHeilHbli OKa3aTeab NPEIOMICHHUS.

IIpaktnueckoe 3ansatue Ne 8. IlocTpoeHue mepecTpOEUHBIX XapaKTEPUCTUK IapaMETPUUYECKUX
TEHEPATOPOB

Pa3zoen 5. Boinyscoennoe paccesanue u oopauienue 60J1H068020 pponma.

Tema 5.5. Bvinyowcoennoe paccesmnue

Jlexmst Ne 9. O6pariieHue BOIHOBOTO (PPOHTA MPHU BHIHYKACHHOM PACCESHHH.
[Tpaktuueckoe 3anaTue Ne 9. OreHKa MOPOrOBOrO 3HAYEHHSI MHTEHCUBHOCTH HaKayKu pyOMHOBOTO
Ja3epa AJs mpoiecca reHepaiuy BTopoit cyorapmonuku B kpuctaiie K/IP.

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimox  mpoBeAeHHS TMPOMEKYTOUHOM aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 0 u JJOT».

IIpomescymounasn ammecmayus: Ik3amer, 8 cemecmp.

IpU MPOBEACHUU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHETCS cpeHee apuPpMETUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 3a KaXAbI 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiiere (BONpOC M JBa
NPaKTUYEeCKUX 3adaHus). MToromas oOIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IOJIYy4EHHBIX OOydaeMbIM 3a KaXAblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3a7aHus, Jajee -3JEeMEHT KOHTPOJIS) MOJeIEHHOE Ha KOJMYECTBO MOTYYEHHBIX
ouieHOK (3). IIpu mpoBeneHNH OLIEHUBAHUS 110 BOTIPOCAM M 33/IaHUSM, YKa3aHHBIM B OWJIETe, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOAaBATEIb MOKET YUUTHIBATh PE3YJIbTATHI TEKYIETO0 KOHTPOIISA

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM
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8 cemecmp, Ixzamen
Koumponupyemovie UJIK: 11K-4.3
Bomnpocsei/3ananus:

1. CrtocoOHOCTH K pa3pabOTKe TEXHOJIOTHYECKUX MPOIECCOB M TEXHUYECKOU IOKYMEHTAIUU
Ha U3TOTOBIEHHE, COOpPKY, IOCTHUPOBKY, FOCTHPOBKY M KOHTPOJIb MEXaHHMYECKHX, ONTHYECKHX,
OIITHUKO-2JICKTPOHHBIX OJIOKOB, y3JI0B U JeTalei

1. YpaBHenus MakcBesia B HEJIMHEITHOM cpejie.

2. MarepuaiabHblEe ypaBHEHHUS.

3. Iongpuzanust >I€KTPOMArHUTHBIX BOJIH.

4. Yem oTIM4arOTCs TPOJOJIbHBIE M IOTIEPEUHBIEC BOJTHBI?

5. MoHoxpoMaTruyeckas IIocKasi BOJHA B KOMIUIEKCHON U
BEIIIECTBEHHOU (popMax.

6. JlucnepcuoHHOE ypaBHEHHUE IJIsI TUIOCKOM 3JIEKTPOMArHUTHOM
BOJTHBI.

7. CBs13b MOKa3aTesis NPesIOMJIEHUS CBETA C TUAJIEKTPUUECKON 1
MarHMTHOM MPOHUIIAEMOCTSIMU CPEIbI.

8. UTo xapakTrepu3yeT BOJHOBOW BEKTOP?

9. CBs13b BOJIHOBOI'O YMCJIa C JJIMHON BOJIHEI.

10. Onpenenenue Ha3zoBoi CKOPOCTH BOJTHBI.

12. CkopOCTh ¥ HaIlpaBJICHUE KaKOTO MPOIECCa XapaKTepU3yeTCs
(ha30BOI CKOPOCTHIO?

13. BekTop MJI0THOCTH MOTOKA YHEPTUU DIIEKTPOMArHUTHON BOJHBI
(Bexrop IloiiHTHHTA).

14. IHTEHCUBHOCTD IIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI.

15. KoMOMHAIIMOHHBIE YaCTOTEL.

16. I'eHepanysi ONTUHYECKUX TAPMOHUK B CPEJI€ C KBaIpaTUYHON
HEJIMHEHHOCTBIO.

17. YcnoBue (pazoBoro CHHXpoHH3Ma.

18. [IpubnmxeHne MeIICHHO MEHSIOIIUXCS aMIUTUTY]I.

19. IIpubnmxeHue 3aJaHHOTO TOJISI.

20. JImrHa KOTEpEeHTHOCTH.

21. Ycnoue pa3zoBoro CHHXpoHU3Ma. BEeKTOPHBIN U CKaISIpHBIN
CUHXPOHU3MBI.

22. CyliecTBYyET JIM IOHATHE yIJIa CHHXPOHU3MA B
HEJIMCTIEPTUPYIOIIEeH HEMMHEHHOU cpene?

23. HopMainbHasi 1 aHOMallbHasi AUCIIEPCHUSI CBETA.

24. OIHOOCHBIE U IBYXOCHBIE KPUCTAJLIIBI.

25. OTpunarenbHbIe U MOJIOKHUTEIBHBIE OJTHOOCHBIE KPUCTAJLIIBI.
26. OOBIKHOBEHHBIE 1 HEOOBIKHOBEHHBIE BOJIHBI.

27. Ilpu kakux yCJIOBHSX Ha BBIXO/E U3 KPUCTAIINYECKON MITACTUHKH
MOJTy4aeTCs CBET, MOJIIPU30BAaHHBIN 1O JIEBOMY (IIPaBOMY) KpyTy, €CIIU
aMILTUTYIBI OOBIKHOBEHHOW W HEOOBIKHOBEHHOM BOJTH OJMHAKOBBI?
28. s-moJyisipu3alus U p-mojsipu3anus.

29. Yron aHU30TpOMUH.

30. DddexTrBHBIC BOCTPUUMYNBOCTH.

31. XapakTepHas IJIMHA HEJIMHEHHOTO B3aUMOJICUCTBUS MPH
reHepalui CYMMapHOW M pa3HOCTHOM YacTOT.

32. XapaxkTepHas IJIMHA HEJIMHEHHOTO B3aUMOJICUCTBHUS MPH
reHepaly BTOpoil rapMOHUKH.

33. XapakTepHas IJIMHA HEJIMHEHHOTO B3aUMOJICUCTBHUS MPH
reHepaly BTOpoil cyOrapMOHHKH.

34. TpeOyeTcs U 3aTpaBOYHAs BOJIHA MPU T€HEPAIIMHA BTOPOU
rapMOHUKH?
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35. TpeOyeTcs u 3aTpaBOYHAs BOJIHA MPU T€HEPAIIUHA BTOPOU
CcyOrapMOHUKH?

36. BiusiHue yuera momionieHus Cpeibl Ha FeHepaluio TapMOHUK.
37. IloporoBelii XapakTep T€Hepallui BTOPOH CyOrapMOHUKH.

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Imutpues B.I. [Ipuknannas nHenunaeinas ontuka. / B.I. Imutpues, JI.B. Tapacos. - 2-e u3n.,
nepepad. u gon. - MsmarensctBo DOUSMATIIUT, 2004. - 512 - 5-9221-0453-5. - Tekcr:
HEMOCPEICTBEHHBIN.

Jlononnumenvuas rumepamypa

1. Ucnamos P.III. Henunelinas ontuka: yue6Hoe nocodbue. / P.IL. Mcnamos. - MUNUT'AuK, 2008.
- 152 - 978-5-91188-011-8. - TekcT: HEMOCPEICTBEHHBIH.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danubix
He ucnonb3yrores.

Pecypcovr « Unmeprnem»
1. http://modtran.spectral.com/modtran_home - MODTRAN® Web App
2. https://www.spectralcalc.com/blackbody calculator/blackbody.php - Blackbody Calculator.
3. https://www.spectraplot.com/blackbody - Blackbody Emission Simulator.

4. https://cyberleninka.ru/ - Hayunas snexrponnas oubnuoreka KubepJlennnka,
MMOCTPOCHHAs HA TTapaaurMe oTkpeITo Hayku (Open Science).

5. https://www.iprbookshop.ru/ - DnexTponHo-6mbanoreunas cucrema "[PRbooks"

6.  https://sdo.miigaik.ru/ - Cucrema  agucraHmuoHHOro  oOyueHUS  MOCKOBCKOTO
TOCYIapCTBEHHOTO YHHBEPCUTETA TCOIC3HH U KapTorpapuu

7. https://lib.miigaik.ru/ - UPBUC64 >nexTponHas 6ubnuorexa

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

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

He ucnonb3yercsi.

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

He ucnonb3yercsi.

9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

J{nst mpaKTU4eCKUX 3aHSITUI
ABromaru3upoBa"Hoe padouee mecto (APM) - 10 mT.
MenoBas nocka - 1 mr.
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M®YV - 1 mr.
10. MeTonnyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

[Ipu M3yyeHUN AMCUUILUIMHBI CIEIYeT CBSI3bIBATH M3y4aeMbIi MaTepuasl co CBEACHHUSIMH M3 KypCOB
MaTeMaTUKU U GU3KKH, YTO TO3BOJISET POPMHUPOBATH YCTONUMBBIC 3HAHUSI.

Cucremarnyecku TOTOBUTBCS K JIEKIMOHHBIM M TPAKTUYECKUM 3aHATUAM 10 BOMpOCaM,
BbIJIaBA€MbIM Ha JIEKLHUAX JIJIS1 CAMOIOTOTOBKH.

BoInonmHATE B CpOK AOMAIIHKE 3aJaHUS U pa3zielibl KypcOBOM paOoThI JUIsl 3aKpETIeHUs] OTyYeHHBIX
MPAKTHYECKUX HABBIKOB.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmamonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUS
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX IOCTYIHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI JJII WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM OCOOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVBUIYATBHBIX BOBMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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