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

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

i : ¢21.07.2025 o 14.10.2026
Jleftersimenert: ¢ 21.07.2023 o IMpotokosn ot 31 mast 2021 . Ne 34

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.05 HEJIJMHEMAHASI OITUKA»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinennocTs (mpouiib) NOATOTOBKHU: DIEKTPOHHBIC U ONTUKO-3JICKTPOHHBIC TIPHOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
®opma 00yuyeHHS: OYHAS
I'ox Habopa (puema Ha oOyuenue): 2021

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

O0BeM: B 3aUETHBIX €IUHUIIAX: 2 3.€.
B aKaJIEMHYECKHUX Jacax: 72 aK.4.

Mocksa, 2021
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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
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. 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

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

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
JOCTYTI 00yJarOIINXCS

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,
CBSI3aHHOM C W3yYCHHMEM HEJIMHEHHBIX 3JIEKTPOMArHUTHBIX SIBICHHM ONTHYECKOTO JHMara3oHa,
MPOUCXOIAIINX OOBIYHO B IOJI€ JTA3E€PHBIX TYYKOB OOJIBIION HHTEHCUBHOCTH.

3agaun U3y4eHUs! JUCIUIIIHHBL:

- 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
3namu:
[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,
ONTUYECKUX M ONTHUKO-IIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB C OIpeAeeHuEeM
¢u3nyecKUx MPUHLMIIOB JEHCTBUS YCTPOIMCTB, MX CTPYKTYp M YCTaHOBJICHHEM
TEXHUYECKUX TPeOOBaHUN Ha OTAEIbHBIE OJIOKU U 3JIEMEHTHI

3. Mecro aucuumimHbl B cTpykrype OII

JucuumimHa (Monyib) b1.B.05 «Henunelinas ontukay OTHOCHUTCS K (OpMUpYyEeMOil yyaCcTHUKaMHU
00pa3oBareIbHBIX OTHOUICHUH YacTH 00pa30BaTeIbHOM MPOrpaMMBbl U U3y4aeTcs B cemecTpe(ax): 7.
B npoumecce wu3yyeHMs JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

bI)

/TOEMKOCTH

T)
;1€ 3aHATUS

ChI)
[ast aTTeCTaIMs

ChI)

IbHast paboTa

(1€ 3aHATUA
CBI)

/TOEMKOCTh
CBI)

[Tepuon

~
v
-
~

—~
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

00y4YeHHUsI, COOTHECEHHBIE C
pe3yJibTaraMu OCBOEHUs

[Inanupyemsblie pe3yabTaThbl
“ | mporpaMmbI

JIeKITMOHHBIE 3aHATHA
[IpakTnueckue 3aHATUS

Bcero

— | CamocTosTeNnbHAS paboTa

N

0 4 4

)
=
N
I

Pa3znea 1. OcHOBHBbIE YPABHEHUS
B HeJIMHelHO¥ cpene. BexkTop
HeJIMHeHOoM
NMOJISIPU30BAHHOCTH

Tema 1.1. YpaBHenue Makcgeia 10 2 2 6
B HEJIMHEHHOM cpefie
Tema 1.2. Henuneitnas 10 2 2 6
MOJISIPU3AIUSL.
Pasnen 2. Bo30y:xneHue BOJIH 22 6 6| 10| IIK-4.3
HeJIMHeHOoM
NMOJISIPU30BAHHOCTH
Tema 2.3. CBs3aHHbBIC BOJHBI B 11 3 3 5
HEJIMHEMHOM cpeie

Tema 2.4. I'enepanus nznyuenuss B | 11 3 3 5
KBaJpaTHYHBIX Cpeaax
Pa3znen 3. ®a3oBbIit 9 2 2 5| IIK-4.3
CHHXPOHM3M KOJLUIMHEAPHBIX
BOJIH IIPH TPEXYACTOTHOM
B3aMMOJeCTBUH

Tema 3.5. ®az30BbIil CHHXPOHU3M 9 2 2 5

Pasnen 4. [lapamerpuueckasn 10 2 3 5| IIK-4.3
resHepanus ceera. HequHeiHbIi
NoKa3arejb MpeJOMJIEHUsI

Tema 4.6. [Tapamerpuueckas 10 2 3 5
reHepanus CBeTa.
Pasnen S. Beiny:xnennoe 11 3 3 5| IIK-4.3
paccesiHue M o0paleHue
BOJIHOBOI'O (ppoHTA.

Tema 5.5. BeiHyKI1€HHOE 11 3 3 5
paccesiHue
Hroro 72 17| 18| 37
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5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

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

Tema 1.1. Ypasnenue Maxceenna 8 nenunetiHotl cpeoe

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

Tema 1.2. Henunetinas nonapuszayusi.

Jlexuus Ne 2. Anrapmonunueckuil ocuuiuisitop. CBoiicTBa CUMMETPUN TEH30POB BOCIIPUUMYHUBOCTH.
DddexTrBHAS BOCTIPUUMIHUBOCTS.

[Ipaktuueckoe 3anarue Ne 2. OrmpeneneHue IMokasarens MpeIoMIeHUs M Kod(huimeHra
MIOIVIOLEHUS

Jlexuus Ne 3. @a30Bblii CHHXpOHHU3M. ONTHYECKUE MPOLIECCH B HEIMHEHHON Cpelie BO BPEMEHHOM
MIPEACTABICHUN

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

Pa3zoen 2. Bo3oyscoenue 6011 HeTUHEUHOU NOAAPUIO6AHHOCIIU

Tema 2.3. CssazanHvle 801HbI 8 HENUHEUHOU cpede

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

[Tpaktuueckoe 3anarue Ne 4. DpexTuBHAs ATUHA HEIUHEHHOTO B3aMMO/ICHCTBHS.

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

IIpakTueckoe 3ansaTue Ne 5. OnpeneneHue JIMHbBI BOJIHBI TEHEPUPYEMOI CyMMapHOl YaCTOTHI.
[Ipaktuueckoe 3anstue Ne 6. OnpenenaeHue NOASAPU3ALUKA BTOPOUM FAPMOHUKHU MPU P-TOISPU3ALUU
BOJIHBI HAKAYKHU JUIsI HELICHTPOCUMMETPUYHOIO KpUCTAJLIA.

Tema 2.4. I'enepayus uznyuerus 6 K6AOPAMU4HbIX CPeOax
JlexmsaNe 6. I'eneparnyst cyMMapHOi U pa3HOCTHOM 4acTOT B MPUOIMIKEHUN TUIOCKUX BOJIH.

Pa3zoen 3. @azoevlit cunXpoHU3M KONITUHEAPHBIX 0JIH RPU MPEXUACMONHOM 63AUMO0eICIEUl

Tema 3.5. @a3zo08vlil CUHXPOHUZM

Jlexmst Ne 7. YenoBue (ha3oBoro CHHXpOHHU3MA MIPH TPEXYACTOTHOM B3aMMOJICHCTBUH B OJHOOCHOM
KpHUCTaJIe.

[Ipaktnueckoe 3anstue Ne 7. OmnpenesieHME MAKCUMAJIbHOM BEJIMYMHBI CHOCA HSHEPrUU
HEOOBIKHOBEHHOMN BOJIHBI.

Pazoen 4. Ilapamempuueckan cenepayus ceéema. Henuneinwiii nokazamens npenomieHus
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Tema 4.6. Ilapamempuueckas cenepayus ceema.

Jlekua Ne 8. [Tapamerpuueckoe ycunenue. [Tapamerpuueckuii reneparop. [lepectpoenne 4acToThl
[1II"C. HenunelHbli MoKa3aTeab NPEeIoOMICHUS.

[Ipaktnueckoe 3anstue Ne 8. IlocTpoeHHe NEPECTPOCUHBIX XapaKTEPUCTHK MapaMeTPUUECKUX
reHepaTopoB

Pazoen 5. Boinyscoennoe pacceanue u oopauienue 60aH06020 ¢pponma.

Tema 5.5. Bvinyowcoennoe paccesinue

Jlexmmst Ne 9. O6pareHue BOIHOBOTO ()pOHTA MPHU BBIHYKICHHOM PAaCCEsTHUU.
[TpakTtrueckoe 3anstue Ne 9. OneHka TOPOTOBOTO 3HAYCHHUSI MHTEHCHBHOCTH HAKAUYKH PyOMHOBOTO
Jazepa Juisl mpolecca reHepary BTOpoi cyorapmonnku B kpuctamie K/P.

6. Ilopsaiok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnok mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpamMmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMs «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIEro
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTalmuyd OOydalomMxcs C NPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OO0pa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 7 cemecmp.

IIpYU TPOBEACHUU MPOMEKYTOUHOM aTTecTaluu, NPUMEHSETCs cpefHee apudMeTndecKkoe 3HaAYCHUS
OLICHOK, MOJyYEHHBIX 3a KaXKIbIi 3J€MEHT OlCHUBaHMs, YKa3aHHbIH B Ouiere (BOmpoc W JBa
MpaKTUYECKUX 3ajnaHusi). Mroromas oOlLeHKa MO IUCHUIUIMHE (MOIYNIO) PacCUUTBIBAETCA Kak
OTHOILIEHWE CYMMBbI OIICHOK, IIOJIy4YeHHbIX OOy4aeMbIM 3a KaXIblii BONpPOC W 3a/JaHus B
ounere(BoIpoc U 2 3aJaHus, Jajnee -3JIEMEHT KOHTPOJISI) MOJAEICHHOE Ha KOJIMYECTBO MOIYYEHHBIX
ouieHok (3). IIpu nmpoBeneHuu olleHUBAHMSI IO BOIIPOCAM U 33/IaHUSAM, YKa3aHHBIM B OUJIETe, B X0
MIPOMEKYTOYHON aTTecTalluu, MPEernoaBaTellb MOXKET YUUTHIBATh PE3YIbTaThl TEKYIEro KOHTPOJIS

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem
Koumponupyemvie U/IK: 11K-4.3
Bomnpocei/3ananus:

1. CnocoOHOCTB K pa3pabOTKe TEXHOJIOTUYECKUX MPOLECCOB M TEXHUYECKON JOKYMEHTAIH
Ha M3TOTOBJICHHE, COOPKY, IOCTUPOBKY, IOCTUPOBKY W KOHTPOJIb MEXaHMYECKUX, ONTHUYECKHX,
OIITHUKO-3JIEKTPOHHBIX OJIOKOB, Y3JI0B U JleTasieit
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1. YpaBHenus MakcBesia B HEJIMHEITHOM cpejie.

2. MarepuaibHblEe ypaBHEHHUS.

3. Iongpuzanust >I€KTPOMArHUTHBIX BOJIH.

4. Yem oTIM4arOTCs IPOJOJIbHBIE M IOTIEPEUHBIEC BOJTHBI?

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

6. JlucnepcuoHHOE ypaBHEHUE JJIsI TUIOCKOM 3JIEKTPOMArHUTHOM
BOJTHBI.

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

8. UTo xapakTrepu3yeT BOJHOBOW BEKTOP?

9. CBs13b BOJIHOBOI'O YMCJIa C JJIMHON BOJIHEI.

10. Onpenenenue Ha3zoBoil CKOPOCTH BOJTHBI.

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

13. BekTop MJI0THOCTH MOTOKA YHEPTUU DIIEKTPOMArHUTHON BOJTHBI
(Bekrop IloiiHTHHTA).

14. IHTEHCUBHOCTD IIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI.

15. KoMOMHAIIMOHHBIE YaCTOTEL.

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

17. YcnoBue (pa3oBoro CHHXpoHH3Ma.

18. [IpubnuxeHne MeIJICHHO MEHSIOIIUXCS aMIUTUTY]I.

19. IIpubnmxeHue 3aJaHHOTO TOJIS.

20. JInmrHa KOTEpEeHTHOCTH.

21. YcnoBue pa3zoBoro CHHXpoHU3Ma. BEeKTOPHBIN U CKaISIpHBIN
CUHXPOHHU3MBI.

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

23. HopMainbHasi 1 aHOMaJlbHasi 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 O JIEBOMY (IIPaBOMY) KpyTy, €CIIU
aMILTUTYIBI OOBIKHOBEHHOW W HEOOBIKHOBEHHOM BOJTH OJMHAKOBBI?
28. s-moJisipu3alus U p-mojsipu3anus.

29. Yron aHU30TPOMUH.

30. DddexTrBHBIC BOCTPUUMYNBOCTH.

31. XapakTepHas IJIMHA HEJIMHEHHOTO B3aUMOJICUCTBUSA MPU
reHepalu CyMMapHOW M pa3HOCTHOM YacTOT.

32. XapaxkTepHas IJIMHA HEJIMHEHHOTO B3aUMOJICUCTBUSA MPH
reHepaly BTOpoil TapMOHUKH.

33. XapakTepHas IJMHA HEJIMHEHHOTO B3aUMOJICUCTBHUSA MPH
reHepaly BTOpoil cyOrapMOHUKH.

34. TpeOyeTcs U 3aTpaBOYHAs BOJIHA MPU T€HEPAIIUHA BTOPOU
rapMOHUKH?

35. TpeOyeTcs nu 3aTpaBOYHAs BOJIHA MPU T€HEPAIIUHA BTOPOU
CyOrapMOHUKH?

36. BiusiHue yuera momionieHusl Cpeibl Ha FeHepaluio TapMOHUK.
37. IloporoBelii XapakTep TeHepallui BTOPOH CyOrapMOHHUKH.

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

Ocnoenas tumepamypa

1. Amutpues B.I. [lpuknannas nenuneiinas ontuka. / B.I. Imurpues, JI.B. Tapacos. - 2-e u3z.,
nepepad. u gon. - MspmarensctBo DOU3SMATIIUT, 2004. - 512 - 5-9221-0453-5. - Tekcr:
HEIOCPEACTBECHHBIN.

Jlononnumenvuas numepamypa

1. Ucnamos P.I1I. Henmuneitnas ontuka: yueobnoe nocoowue. / P.I11. Mcnamos. - MUNT'AuK, 2008.
- 152 - 978-5-91188-011-8. - TekcT: HEMOCPEACTBEHHBIM.

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

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
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 snexrponHas 6ubnuorexka KubepJlenunka,
MIOCTPOEHHAs Ha mapaaurmMe oTkpeiToi Hayku (Open Science).

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

6.  https://sdo.miigaik.ru/ - Cucrema  aucCTaHIMOHHOTO  OOydeHHMsT  MOCKOBCKOTO
TOCYIapCTBEHHOTO YHHBEPCHUTETA TEOAC3HH U KapTorpapuu

7. https://lib.miigaik.ru/ - UPBUC64 >nekrponHas 6ubmmoTexa

9.3. [IporpaMmmHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUNIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

JU1sl IpaKTUYECKUX 3aHATHN
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 10 mT.
Menosas gocka - 1 mrt.
MOV - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

IIpy M3yyeHUM OUCLUILIMHBI CIEIYET CBA3BIBATH MU3y4aeMbld MaTepHall CO CBEACHUSAMHU U3 KypCOB
MaTeMaTuKy U (PU3HUKH, YTO MO3BOJSAET (POPMUPOBATH YCTONUMBEIC 3HAHUSI.
CucremMaTnuecky roOTOBUTHCA K JIEKLIMOHHBIM M MPAKTUYECKUM 3aHATUSAM IO BOIIPOCAM,
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BbIJIaBAEMbIM Ha JIEKLHUSAX JIJIS1 CAMOIOITOTOBKH.
BoInonHATE B CpOK AOMAIIHKE 3aJaHUs U pa3zielibl KypCcOBOM paOoThI [l 3aKPETIeHUs] TOTyYeHHBIX
MPAKTUYECKUX HABBIKOB.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0POBBSl  AyAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl H3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlWi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH IJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YIETOM O0COOCHHOCTEH MCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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