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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YITPABJ/IAFOIINE CUCTEMBI
MurtowmioB Anekcanzap VlBaHOBUY, K.T.H., JOLIEHT, AOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel E6 ABTOHOMHBIE TH®OPMAILIMMOHHBIE U YITPAB/IAHOIIIUE CUCTEMbI

3aBenytomuii kadenpoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3aBeqyromii Kadezapoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITUYECKASA U KBAHTOBAS OJIEKTPOHUKA B CUCTEMAX YITPAB/JIEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-14 — criocobHOCTE MPOEKTUPOBATh U KOHCTPYUPOBATh B3PLIBATE/IHN PA3/IMUHOTO Ha3HAYEHUS
IICK-15 — crnocobHOCTh /IeMOHCTPUPOBAaTh 3HAHWS TPHHIUIOB JIEMCTBUS B3pbiBaTeeldl U UX
(yHKLIMOHUPOBaHHS

®OpMUPOBAaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IICK-14

3HAHUA:
¢usmueckux TIPOLIECCOB B OMNTO3/AEKTPOHHBIX  5/eMeHTax W YCTPOMCTBaX  aBTOHOMHBIX

HH()OPMAIMOHHBIX U YIPAB/ISIIOIIAX CUCTEM, CBA3aHHBIX C MCIIO/Ib30BAHMEM ONTHUECKOrO Mara3oHa;
YMeHUs:
NPUMEHSATh W3yUeHHble 3aKOHbI, TIPUHIMITBI W MEeTOAbl [Jii aHa/mu3a (YHKIIMOHMPOBAHUS
OIITO3/IEKTPOHHBIX YCTPONCTB aBTOHOMHBIX WH(OPMALIMOHHBIX M YIIPAB/SIOIIUX CHCTEM U OLIEHKH HX
paboTocrnocobHOCTH;

HAsblKU:
dHa/IM3UPOBATH Ha3HaueHue nu BO3MO>XHOCTH OIITO3/IGKTPOHHBIX yCTpOﬁCTB dBTOHOMHBIX

VH(OPMALMOHHBIX U YIPAB/SIOIUX CUCTEM.
IICK-15

3HAHUA:
KpPUTEPHUEB, aITOPUTMOB 1 TIPAaBU/I 06PabOTKYU CUTHAJNIOB B OMTO3/IEKTPOHHBIX CUCTEMAX;

YMeHus:
BBIMOJIHATE WH)KEHeDHbIe pacueTbl [ OLIeHKM TIOKasaTesiell M TeXHUUeCKMX XapaKTepHUCTHK

OINTO3/IEKTPOHHBIX YCTpOﬁCTB dBTOHOMHBIX I/IHClJOpMaL[I/IOHHLIX " yMpaB/IAOINUX CUCTEM;

HAe6blKuU:
dHa/IM3UPOBATh YC/IOBUA (byHKL[I/IOHI/IpOBaHI/IH OITO3/IEKTPOHHBIX YCTpOﬁCTB, B/IMAHHUA BHEIIHUX

(hakTOpOB Ha UX paboTOCIOCOOHOCTS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnnnmmaa OIITUYECKASA 1 KBAHTOBAS 3/IEKTPOHUKA B CUCTEMAX
YTIIPAB/TEHUS siBisieTCst AUCIMITIMHOM YacTH, GopMHUpPyeMoOii yUaCcTHUKaMH 00pa3oBaTe/ibHbIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI MOTOTOBKY 10 HaripaesieHuto 17.05.01 boenpunachk! u é3pbieament.

CogepxaHue [UCLMIUIMHBL SB/SETCS JIOTUYeCKUM MpogospkeHneM auctuiuivH: PAJITMODPU3UKA,
JJIEKTPOTEXHUKA W JJIEKTPOHUKA, IIPOEKTUPOBAHUE W MOJE/IMPOBAHUE
S/IEKTPOHHBIX B3PHIBATEJIEM.

Cojiep>kaHWe JUCLIMIUIMHBI ~ SIB/ISIETCS OCHOBOM [I/I1  OCBOEHMSI IUCLIUIIH: BBIHOJIHEHI/I]%,
IMOAIrOTOBKA K _ IIPOOERYPE 3AIINTHI n 3AIINTA BBIITY CKHOU
KBAJTINMOUKATTMOHHOUM PABOTHL ITPEJINITIVIOMHAS ITPAKTUKA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-10 — CriocobeH MprUMeHsITb METO/[bl MaTeMaTHyeCKOT0 aHa/ln3a, MOZIeTMPOBAHKUS U CUCTEMHOTO
TIPOEKTUPOBAHUS, TEOPeTUUECKOT0 U IKCIIepUMeHTa/IbHOT0 UCC/Ief0BaHUs [J1s PellleHHs] UH)XKeHePHBIX
3a/ja4 MPOEKTHUPOBaHUs, IPOU3BO/CTBA U UCIIBITAHUS OPYKUS U CUCTEM BOODPYKEHUS

¢ OIIK-14 — CriocobeH MofieTMPOBaTh ¥ UCIIO/Ih30BaTh U3BECTHBIE PEIleHUs] B HOBOM TIPUIOXKEHUU
MIPUMEHUTE/TBHO K MPOEKTUPOBAHHIO, TIPOU3BO/CTBY, UCITBITAHUSIM M IKCIUTyaTalliy O0ernpuriacos 1
B3phbIBaTesell pa3/IMUHOro TUIA U Ha3HaueHUst

¢ OIIK-2 — CrniocobeH caMoCTOSATeTEHO IPUMEHSITh TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCTeCTBEHHOHAyUHble, COL[Ma/IbHO-5KOHOMUYECKHe U NPpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
VIH)KeHEePHBIX 3a/ia4

¢ TICK-14 — CniocobeH MpoeKTUPOBaTh ¥ KOHCTPYUPOBATh B3PHIBATE/TN PA3/TUUHOTO HAa3HAYEHHUS

¢ TICK-18 — CriocobeH /1eMOHCTPUPOBATh 3HAHUSA CIIOCOOOB Tiepejaurt MH(OPMAIIMKU Ha B3phIBAaTe/U B
npotiecce Ux 60eBOro NMpUMeHeHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Paspen 1. @u3nuecKkHe 0CHOBbI KBAHTOBOr0 u3ayyenust SMB. 1.1
5 10 CBoiicTBa KBaHTOBBIX cHcTeM. 1.2 CIIOHTaHHOe ¥ CTUMY/IMPOBaHHOE usjydenve. 1.3 34 16 10 6 18 30 30
KsanToBoe ycunenne. 1.4 Crioco6bl CO3/jaHNst MHBEPCHU HaCeIeHHOCTH YPOBHEH.
1.5 TpuHLmn pa6oThl a3epa. XapakTepUCTHKM U ITapaMeTphl JIa3epHOTO M3/TydeHHsI.
Paspen 2. Paspen 2. B3anmopelicTBHe H3/Ty4eHHH ONTHYECKOr0 AUAna3oHa C
BeLecTBOM. 2.1 PacripesiesieHre Jla3epHbIX MyuKoB B aTMocepe. 2.2 CBEeTOBO/bI.
5 10  |OnTuueckue pe3oHaropbl. 2.3 PacripocTpaHeHue /la3epHbIX IyYKOB B aHU30TPOIHbBIX 37 18 12 6 19 30 30
cpezax. Kpucramoontuka. 2.4 ®oT03/1eKTPOHHBIE SIB/IEHHUSI B IIOTyTIPOBOJAHUKAX.
2.5 JIromuHecreHLps1. 2.6 KBaHTOBBIE SIMbI, HUTH, TOYKH.
Pazpen 3. Pa3zgen 3. YcrpoiicTBa u3/iydeHusi ¥ IpHeMa BOJIH ONITHYECKOTo
puanasona. 3.1 'asoBble s1a3epsl. 3.2 TBepAoTe/IbHBIE U KUAKOCTHBIE J1a3epsl. 3.3
5 10  |TTonynpoBOAHUKOBBIE JIa3ephbl ¥ CBETOAUOBI. 3.4 YCTpOICTBA yIIpaB/IeHUs 37 17 12 5 20 40 40
Jla3epHBIM U3/1yueHreM. 3.5 PoTonpueMHble yCTPoicTBa. 3.6 OnTHUecKre MeToabl
riepeziaurt ¥ 06paboTKK HHBOPMALH.
Bcero 3a 10 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. AyAuTOPHBII NPAaKTUKYM
Oo0neMm,
No Homep 1 HaumeHOBaHHe pa3jesa
Tema NMPAKTUYECKOr'o 3aHATHUA ay/.
n/n JMCIUILIMHBI
yacoB
1 AHann3 CBOICTB 3J/IEKTPOMAarHUTHBIX BOJIH 2
OIITUYeCKOI'o Araria3oHa.
7 Pazgen 1. Pa3gen 1. ®usnueckre OCHOBBI |AHa/INU3 SHEPTeTUUECKUX COCTOSIHUM aTOMOB U 7
KBaHTOBOI'0 u3jydyeHuss OMB. MOJIEKYJL.
3 AHanu3 CTIOHTaHHOTO U BBIHY>XJEHHOT'O 2
KBAHTOBOTI'O U3/TyU€HMHS.
4 OnTuueckue XdPAKTEPUCTHUKU BeleCTBAd. 2
5 Pasgen 2. Paspen 2. B3anmogeiicTere AHau3 pacrpoCTpaHeHus CBeTa B 2
I/IBJ'[y‘—IEHI/Iﬁ ONTH4YeCKOro Ardrid30Ha C dHU30TPOIMHBIX KPUCTAJ/IAX.
6 BeIleCTBOM. AHnami3 GOTO3/IeKTPOHHBIX SIBJIEHHH B 7
TMOJIyIIDOBOAHHUKAX.
7 Awnanu3 paboTel (OTONPHUEMHBIX YCTPOKHCTB. 1
o AHanu3 paboThI ra30BbIX U TBEPAOTEILHEIX
8 |Paspen 3. Pasgen 3. YcrporictBa aze OBP pA 2
H3/TyU€HHd U TIpHe€Ma BOJIH OIITUYECKOT'O POB. 6
Jvara3oHa. AnHanu3 Pa OTBI TTOJTYTIDOBOAHWKOBBIX JId3€pOB
9 " YCTPOUCTB yIIPaB/IEHHWS Jia3€DHbIM 2
H3j1yueHueM.
Bcero 3a 10 cemecTp 17
3.3. CamocrosaTenbHas padora crygenra (CPC)
Ne Homep 1 HanmeHOBaHue pa3jea Oo0mnemMm,
CO}IEP)K&HI/IE y‘-l66HOI‘0 3aaHUA
n/n AUCIIUITVIMHBI gacoB
OcBoenue y‘—IEGHOFO MaTrepHaJjia JIEKIITMOHHBIX
1 3aHATUN C TIPUBJ/IEUEHHEM PEKOMEHI0BaHHOU 6
Paszpen 1. Pasgen 1. ®u3snueckrie 0CHOBBI JIMTepaTypbL.
KBaHTOBOI'0 U3sinyuyeHuss DMB.
2 IToaroToBKa K MpakTAYeCKUM 3aHSATUSIM. 6
3 [TogroroBka K KO/JIOKBUYMY. 6
4  |Pa3gen 2. Pa3nen 2. B3aumogeticTBue OcBoeHue yueOHOr0 MaTepuara JIeKIJMOHHbBIX 6
I/IBJIyI—IEHI/Iﬁ ONTH4YeCKOro Audarid30Ha C 3aHATHI C MpuBJ/IeUEeHHEM peKOMEH,qOBaHHOﬁ
6 23561




BeLL[eCTBOM. JINTEepaTyphlL.

5 IToagroroBKa K MpakTAUeCKUM 3aHATUSIM. 6

6 IToaroroBKa K KOJ/UIOKBUYMY. 7

, Pasgen 3. Pagzen 3. YerpoiicTsa OCBOEI—\IJI/IE yueOHOro MaTepuana JeKLIOHHBIX 0

{3y UeHH S H IDHEMA BOJH ONTHYECKOrO 3aHATH C TIpYBJIeYeHreM peKOMeH/J0BaHHON
[MarasoHa. JIMTEPATYPEL.

8 IToaroToBKa K IpakTUYeCKUM 3aHATUSM. 10

Bcero 3a 10 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
112|3 4 5 6|7 8 9 [10|11{12/13 14 15/ 16 17
10 3ax. CPC| |OP| |3ag. CPC |Koun|OP 3aa. CPC AP| Bomnp.dud.3ay, 3au.
YcnoBHble 0603HaUEHUS:

o JIP — aparHoCTHUeCKasi paboTa;

¢ 3an. CPC — 3aziaHus [/l CaMOCTOSATE/TLHOUM paboThI;

o Ko/t — Ko/IoKBuywM;

o Bormp.[Iud.3au — Borpock K AuddepeHIIMPOBaHHOMY 3aueTy;

e 33y. — 3ayeT.

TeKyIyii KOHTPOJ/Ib YCIIeBaeMOCTHU CTYJEeHTOB POBOJUTCS B AUCKPETHbIE BpeMeHHbIe NHTEPBaJIbI B
ctepyroumx popmax:

[TMarHoCTUYecKasi pabora;

3aZiaHus [i7is CAMOCTOSITe/TBHOM PaboThI;
KOJIJIOKBUYM;

BOTIPOCHI K i depeHI[DOBaHHOMY 3aueTy.

HpOME)Ky'TO‘lHaH dTTecTalus IIpOBOAUTCA B (l)OpMaXZ

3a4yert.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Illyka. . Onekrponuka. CaHkT-ITetepOypr: BXB-ITetepOypr, 2008, 3:1. pec.

2. A. H. IuxtuH. . OnTHYeckas U KBaHTOBasl J1eKTpoHUKa. M.: Bricias mkona, 2001, 50 3k3.

3. A. C. bopetimo. . JIazepsl: ycTpoicTBO 1 Aeiicteue. CII6.: Jlanb, 2021, 31. pec.

4. B. W. OynkuH, JI. H. ITaxomoB. . KBaHToBast 3/1eKTpOHUKA. IIpHOODHI U UX IIpUMeHeHue. M.
Texuocdepa, 2006, s51. pec.

5. B. H. JlozoBckui, C. B. Jlo3oBckuii. . HaHOTeXHOIOrUM B 371eKTPOHMKE. BBeZieHNe B ClieLiaabHOCTb.
Cankr-ITetepOypr: Jlanb, 2022, 371. pec.

6. E. I. BopoauHa, B. B. JleHToBCKuMH. . OCHOBBI KBaHTOBOM 3/1eKTpoHUKU. CI16.BI'TY "BOEHMEX" nm.
. @. YcruHoBa, 2017, 353 3Kk3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. A. H. TTuxTtuH. . du3nveckrie 0CHOBbI KBAHTOBOU 3/IEKTPOHUKH U OTITO3/IEKTPOHUKU. M.: BhICII. ITIK.,
1983, 2 k3.
2. T. JI. Kucenés. . KeaHToBasi ¥ onthueckast s7ekrponuka. CI16.: Jlaus, 2017, 2 3K3.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. http://urait.ru — O6pa3oBatebHas ratdopma «FOpaiiT». JIjist By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenranstas 6nbmioreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;

3. http://e.lanbook.com — 3BC JlaHs;

4. http://www.tnt-ebook.ru — TNT-EBOOK - DnieKTpoHHO-6MO/IMOTeUHasi CUCTeMa;

5. http://ibooks.ru — 3BC Aiibykc.py - 370 60JIBII0M BEIOOD aKTyanbHOM JUTepaTyphl [71s Ballei
OUO/IMOTEKY B 37IEKTPOHHOM BUJIE.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:
1. FEMM;
2. NI Multisim - akaziemuueckasi BepCusi;
3. PTC Mathcad Prime 5.0.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;

3. FEMM;

4. NI Multisim - akasemrueckast Bepcus;
5. PTC Mathcad Prime 5.0.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OIITUYECKASA 1 KBAHTOBASI JIEKTPOHUKA B CUCTEMAX YIIPAB/IEHUST

AnHoTanusa paboueii nporpaMMsl

Ouctuminiaa  OIITUYECKASI W KBAHTOBAS JJIEKTPOHUKA B CHUCTEMAX
YIIPAB/IEHUS sBisieTcsl JUCLIMIVIMHOM 4YacTH, (OpMHpPyeMoOiHi yYacTHHKaMH 00pa3oBaTe/bHbIX
OTHOIIeHUH 0/i0Ka 1, mporpaMMbl MOATOTOBKU IO HampasieHuto 17.05.01 Boenpunacbl u e3pbleamenu.
MucuunnvHa peanusyercsi Ha Qakynerete E Opyxkue u crctembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit E6 ABTOHOMHBIE UHOOPMAILIVOHHBIE N YTTPABJIAFOIIUE CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[TCK-14 ciocoOHOCTh IPOEKTUPOBATh U KOHCTPYHMPOBATh B3PhIBATe/IN Pa3/IMYHOrO Ha3HAUEHHS,
IICK-15 crocobHOCTh  /IEMOHCTPUPOBAThL  3HAaHWA TPUHIMIOB  JIEWCTBUA  B3phbIBaTeied U UX
(YHKLIMOHUPOBAHUSI.

CopeprkaHre TUCHUIIMHBI OXBAaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C (DM3UUEeCKUMU TPOLIeCCaMH U MeTOo/laMHt
006paboOTKM CUTHAZIOB B OMNTO3/EKTPOHHBIX 3/eMeHTaxX OOenpunacoB W B3phiBaTeledl MpPU HEKOHTAKTHOM
B3aMMOZIEHICTBMM C LIebI0 C UCII0/b30BaHUEM J1a3epHOro u3nyueHus. CTyZeHTBl TNPHUOOpeTaroT 3HaHUS
(r3ryecKnx 3aKOHOB, NTPUHLMIIOB, METO/J0B M H/JieM, HA KOTOPBIX OCHOBAaHO (DYHKLIMOHMPOBaHUE ONTUYECKUX
KBaHTOBBLIX YCTPOMCTB U CUCTEM, a TaKKe yMeHHe TPUMEHSTh U3yueHHbIe 3aKOHbI, PUHIUIIBI U METO/bI /s
aHamm3a (U3NUeCKWX TIPOLIECCOB, OLEHKW TOTEHLMaNbHBIX BO3MOXHOCTe U paborocrnocobHocTH
aBTOHOMHBIX MH(GOPMALIMOHHBIX U YTIPABISIOLUX CUCTEM.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e 3aJlaHUs [/l CAMOCTOSITe/TBHOU PaboThI;
*  KOJUIOKBUYM;
e BOMPOCHI K Ar(depeHIIMPOBaHHOMY 3aueTy.

HPOMe)KyTOIIHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01ast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OIITUYECKASA 1 KBAHTOBASI JIEKTPOHUKA B CUCTEMAX YIIPAB/IEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoTbI PexomeHjyemas 1uTeparypa prn?{?éKOCTb’
Paspen 1. Pa3gen 1. ®u3nuecKue 0CHOBbI KBAHTOBOr0 usjiyuenus JMB.
I'. JI. Kucenég. . KBaHToBas U onTuueckas
snektponuKa: CII6.: Jlaab, 2017 (T'naBei 1-4)
OcBoerwe yueGHoro Marepuasa E. I'. BopoauHa, B. B. JleHToBCKUM. . OCHOBBI
/IEKLMOHHBIX 3AHATIM C . | xsanToBOii 3nekrponuku: CI16.5I'TY "BOEHMEX" 6
TPUBJICICHIEM PEKOMEHAOBAHHOM uMm. 1. ®. YcruHosa, 2017 (I'naBel 3-4)
/TEpATypBL. A. A. IIlyka. . Snekrponrka: CaHkr-IlerepOypr: BXB-
ITeTepOypr, 2008 (['maBer 1-2)
B. H. JIo3oBckuii, C. B. JIo3oBckuii. . HaHoTexHo/I0rMHU
HO,Z[FOTOBKa K TIPaKTUUe CKUM B JJIGKTPOHHUKE. BBE,[LEHI/IG B Crielira/JIbHOCTh: CaHKT- 6
3AHATHSIM. [Metep6ypr: Jlanb, 2022 (BeIOOPOYHO 10 pa3/iesam)
A. H. TluxTtuH. . OnTHyeckasi U KBaHTOBAast
371eKTpoHUKa: M.: Bricmas mkosna, 2001 (BeibopouHo
[MoaroToBKa K KOJIOKBUYMY. 6
T10 pa3zesam)
Wroro no pasgeny 1 18

Pazgen 2. Pa3aen 2. B3auMojeiCcTBHE H3/TyUeHHH ONITHYECKOro JUana3oHa C Bel]

€CTBOM.

OcBoeHue yuebHOro Marteprana
JIEKLIMOHHBIX 3aHATUH C

A. C. Bopetiitio. . JIa3epsl: yCTPONCTBO U AieliCTBUE:
CII6.: JTanb, 2021 (T'naBsl 1-2)

. | A.A.Illyka. . nexkrponuka: CaHkr-Iletep6ypr: BXB- 6
TIpUB/IeYeHNEM PEKOMEeH/I0BaHHON TetepGypr, 2008 (I1aBb! 6-7)
JIUTEPATyPBbI. E. I. Bopoauna, B. B. JlentoBckuii. . OCHOBBI
KBaHTOBOMH 3nekrponuku: CI16.BT'TY "BOEHMEX"
IToaroroBka K npakThye CKUM uM. [1. ®. YctuHoBa, 2017 (I'naBel 9-12) 6
3aHATHUAM. A. H. TTuxTuH. . ®u3nyecKre 0CHOBLI KBAHTOBOM
37IEKTPOHUKH U OTTO3/IeEKTPOHUKK: M.: Brici. LK.,
IIoAroToBKa K KO/JIOKBUYMY. 1983 (BbIOOPOUHO 10 pa3zenam) 7
Wroro no pasgeny 2 19
Paspen 3. Pa3gen 3. YcrpoiicTBa U3/IydyeHUs U MpHeMa BOJTH ONTHUYECKOro Juarna3oHa.
I'. JI. Kucenés. . KBanToBas 1 onTuyeckas
OcBoeHue yueOHOTO MaTepHrasa snektponuka: CII6.: Jlanb, 2017 (TnaBs 6-7)
JIEKLIMOHHbIX 3aHATHH C _ | A. A Ilyxa. . SneKTpoHuKa: Cankr-Iletepbypr: BXB- 10
TIpUB/IEUeHNEM PEKOMEeHI0BaHHOM [TetepOypr, 2008 (I'aewt 10-11)
JINTEPATyphl. B. W. Qynkun, JI. H. T1laxomoB. . KBaHTOBas
3/1eKTPOHMKA. [TpUOOpPEI ¥ UX MpUMeHeHHe: M.:
Texnocdepa, 2006 (Bbi00pouHO 110 pasesnam)
[MoaroToBKa K MpakTH4yeCKUM 9 . o o .
BAHSTHSIM. A. C. Bopetiio. . JIasepsl: yCTPONUCTBO U JeUCTBUe: 10
CII6.: Jlanb, 2021 (TnaBsl 2-4)
Wroro no pasgeny 3 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
OIITUYECKAS 1 KBAHTOBASI JIEKTPOHUKA B CUCTEMAX YIIPAB/IEHUSA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  KOJJIOKBUYM;

e 3aJaHus JJIl CAMOCTOSITe/TEHOM PaboThI;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

KonnokBuym
1. BonHoBbIe siByieHust. ['paHUIIBI IPUMEHeHHs KiacCruueCKou (hU3MKU.
. KopnyckynsipHO-BOJTHOBOM Ayanusm.
. OCHOBHBIe 3aKOHOMEPHOCTU KBaHTOBOU (DU3UKH.
. CBOliCTBa KBAaHTOBBIX CUCTEM.
. AHanM3 CBOMCTB 3/1IeKTPOMarHUTHBIX BOJIH ONTHUECKOTO Axara3oHa.
. CIOHTaHHOEe U CTUMY/IMPOBaHHOE HU3/TyYeHue.
. AHanu3 5HepreTUUeCKUX COCTOSTHUM aTOMOB U MOJIEKYII .
. KBanToBOe ycunenue .
. CnocoObI co371aHMsl MTHBEPCHH HACEIEHHOCTH YPOBHEH.
10. T'enepauys U ycu/ieHHe 31eKTPOMarHUTHOTO U3JTydYeHHUs .
11. TpuHOun paboTel 1a3epa. XapakTepUCTUKH 1 TTapaMeTPhI JIa3ePHOTO
W3/TyYeHUs].
12. AHanu3 CBOMCTB 3/1eKTPOMarHUTHBIX BOJIH ONTUYECKOTO AUaria3oHa.
13. AHanu3 3HepreTUUeCKUX COCTOSIHUM aTOMOB U MOJIEKYII.
14. AHaM3 CIIOHTAHHOI'O U BBIHYK[,EHHOI'O0 KBAHTOBOI'O U3/IyUeHUsl.
15. PacnipocTpaHeHye /1a3epHbIX IIyYKOB B aTMOCdepe.
16. CBeTOBO/BI.
17. OnTuyeckue pe30HaTOPBI.
18. PacripocTpaHeHue J1a3epHbIX IIyUKOB B dHU30TPOIHBIX Cpejax.
19. Kpucrasioonruka.
20. ®OTO31eKTPOHHBIE SBJIEHUS B TTOJTYIIPOBOJHUKAX.

oMU, WN

3ajaHus /1A CaMOCTOATe/TbHOH PadoThI
TemaTvKa 3aZlaHuH [/l CAaMOCTOSTETHHON pabOTHI COOTBETCTBYET TeMe paszierna:
- CBOWCTBA 3/1eKTPOMarHWTHBIX BOJIH ONITUYECKOTO [Iara3oHa;
- JHepreTUYecKre COCTOSIHHSI aTOMOB U MOJIEKYIT;
- CTIOHTaHHOE M BBIHY)K/IeHHOe KBaHTOBO€ H3/TyueHue;
- ONTHYEeCKUe XapaKTepUCTHKU BellleCTBa;
- pacrpocTpaHeHUe CBeTa B aHU30TPOIIHbIX KPUCTaIax;
- (hOTO3/1eKTPOHHbIE SIBJIEHUS B MTOJyIPOBOJHUKAX;
- paboTa ra3oBbIX U TBEPZAOTE/ILHBIX JIa3€POB;
- paboTa Mo yNpOBOJHUKOBBIX JIa3epOB M YCTPOMCTB YIIPaBIeHUs Ja3ePHbIM U3/TyueHneMm;
- paboTa (OTONPHEMHBIX YCTPONCTB.

[TepeueHb TUTIOBBIX 33/]aHUH 7T CAMOCTOSATEILHON paboThl TIPUBE/IEH B MaTepUaax yuebHO-MeToANYeCKOro
KOMIT/TeKCa.

PEBYJ'IbTaT BBITIOJTHEHUA 3d/JaHUA OLIEHMBAETCA IpEeroJgaBaresjieM 1o LIETI:-IpéX6[:U'IJI]:HOI‘/‘I CHucreMe; OLIeHHMBAOTCA
KOPPEKTHOCTH M ITO/THOTA OTBETA.
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Or11eHKa BBICTAB/ISIETCSI COTVIACHO CJIEYIOIUM KPUTEPHSIM:

«OT/IMYHOY - TIOJTHBIE, TIOC/Ie/IOBaTe/TbHbIe, TPAMOTHBIE U JIOTUUECKU HU3/laraeMble OTBEThI, TTPaBUIBHO
000CHOBaHHbIE pelleHus, Bla/leHre Pa3HOCTOPOHHUMU HaBbIKaMU U TTPUEMaMu;

«XOpOIIIO» - TPAMOTHOE U3/I0)KeHHe, 6e3 CyleCcTBeHHBIX HETOUHOCTEH B OTBEeTe Ha BOMPOC, TIPAaBUJILHOE
MpYMeHeHHe TeOpeTUYeCKUX 3HaHWM, B/lajileHre HeoOX0UMbIMUA HaBbIKAMH TTPU BITTOJTHEHUU TIPAKTUYe CKUX
3ajay;

«YIOBIETBOPUTE/ILHO» - TIPH OTBETe Z0IMyCKAITCsl HETOYHOCTH, HeIOCTaTOYHO MpaBWIbHbIE (HOPMYIUPOBKHY,
HapyIleHue MoC/ieIoBaTeTlbHOCTH B U3/IOXKEHUH MaTepyalia, 3aTpyAHeH!s B BBITTOJTHEHUH MPaKTHUe CKUX
3a/laHul;

«HeyIOB/IETBOPUTELHO» - He3HaHHe MaTepualia, TIPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyAHEeHH s IPU
BBITIO/THEHHH MPAKTUUECKUX PabOT.

Bonpocs! k guddepeHIUpPOBaHHOMY 3aUeTy
1. BonHoBble siBneHus. ['paHULIbI IpUMeHeHus Kinaccuueckon (PU3HKU.
. KopniyckynsipHo-BO/THOBOM Aiyanu3m.
. OCHOBHbBIe 3aKOHOMEPHOCTU KBaHTOBOM (PU3UKHU.
. CBOICTBa KBAHTOBBIX CUCTEM.
. AHaM3 CBOUCTB 3/1eKTPOMAarHUTHBIX BOJIH ONTHYECKOTO AUaria3oHa.
. CIIOHTaHHOEe U CTUMY/IMPOBaHHOe U3J/ly4yeHue.
. AHanu3 5HepreTUUeCKUX COCTOSTHUM aTOMOB U MOJIEKY/L.
. KBaHToBoe ycusieHue.
. Crioco6bI co3iaHusT THBEPCUU HACeTEHHOCTH YPOBHEH.
0. l'enepanusi 1 ycrneHue 31eKTPOMarHUTHOTO U3/TyUeHusl.
1. ITpuHimn paboTsl azepa. XapakTepUCTUKH U TTapaMeTphl JIa3epPHOT0 U3/TyUeHusl.
12. AHanmu3 CBOMCTB 3/1eKTPOMarHUTHBIX BOJIH ONITUYECKOTO Auara3oHa.
13. AHanu3 3HepreTUUECKHUX COCTOSIHUM aTOMOB U MOJIEKYII.
14. AHa/u3 CIIOHTAHHOI'O U BBIHYKJ,EHHOI'O KBAHTOBOI'O U3/IyUeHUsl.
15. PacripocTpaHeHue /1a3epHBIX ITYUKOB B atMocdepe.
16. CBeTOBO/IBI.
17. OnTnyeckue pe3oHaTops! .
18. PacripocTpaHeHue jla3epHBIX IIyUYKOB B aHU30TPOIIHBIX Cpefjax.
19. Kpucra/ioonruka.
20. ®0TO311eKTPOHHBIE SBIEHUS B TTOJYTIPOBOJHUKAX.
21. JTroMyHeCLIeHI1s1.
22. KBaHTOBEBIE IMbI, HUTH, TOUKH.
23. OnTrueckre XapakTePUCTUKY BellleCTBa.
24. Ananu3 pacrpocTpaHeHUs CBeTa B aHU30TPOITHBIX KPUCTA/IaX.
25. AHam3 OTO3/IEKTPOHHBIX SIBJIEHUH B ITO/TyTPOBOIHUKAX .
26. I'a30BbIe 1a3epsl.
27. TBepAoTe/bHbIE U )KUJKOCTHBIE J1a3ephbl.
28. ITonyrpoBOJHUKOBBIE J1a3ePbl U CBETOAUOBI.
29. YcrpolicTBa yrpaB/eHUs Jla3epHbIM U3/TyUeHueM.
3 O. ®orornpuéMHbIe yCTPOMCTBA.
31. OnTrueckrie MeTOABI Nepejaur U 00paboOTKK MH(POPMALHH.
32. AHanu3 paboThI ra30BbIX JIa3epoB .
33. AHanu3 paboThI TBEPAOTEbLHBIX J1a3ePOB.
34. Ananu3 paboThI MOJTYTIPOBOJHUKOBBIX JIa3€POB.
3 5. AHanu3 paboThl yCTPOMCTB yIpaB/ieHUs J1Ia3ePHBIM U3/Ty4eHHEM.
36. AHamm3 paboTh! POTONPHUEMHBIX YCTPOMCTB.

=, OO UTA WN

3auet
Borpockl Kk 3auéTy oopMisitoTCs B BUle Ousieta. buset BKItodaeT B cebst /IBa TeOpeTUYEeCKUX BOMPOCa

¥ 3ajiauy.

OrleHKa «3auTeHO» BBICTaB/ISIETCsl 00yUaroIeMyCsl, eC/TH: OH 3HaeT OCHOBHBIE OTpe/ie/ieHHs], TI0C/ieloBaTesieH B
W3JI0)KEHUH MaTepHasa, IEMOHCTPUPYET 0a30Bbie 3HAHUS AUCLIUIIUHEI, B/lajleeT He0OXOAUMBIMUA YMEHUSIMU U
HaBbIKaMH TIPY BBITIOJTHEHWH TMPaKTHUeCKUX 3a/jaHui.

OHEHKa «He 3da4TeHO» BBbICTABJ/IAETCA OGyLIa}OH_IEMYCH, eCJ/I: OH He 3HdeT OCHOBHBIX OHPEAEHEHHﬁ,
Herioc/jiea0oBare/IeH COMBUYMB B U3/IOKEHUHI MaTepudJ/ia, He 06na/:[aeT OHPEAeHeHHOﬁ CHUCTEeMOI1 3HAaHUM 10
AWUCLIUIIINHE, HE B TI0JTHOM Mepe BiiajieeT HEO6XOAI/IMBIMI/I YMEHUAMU 1 HaBbIKAMU TIPU BBITTO/THEHUN
MpaKTUueCKUX BB,E[aHHﬁ.
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[To pelieHMIO TperiofiaBaresisi OCHOBaHWEM [J1s1 TIO/IyUYeHus! 3a4éTa sIB/ISIeTCs] YCIIelIHOe M CBOeBPeMEeHHOe
MIPOXOXKZeHHe 00yJaroIiMCsi BCeX BH/I0B KOHTPOJIBHBIX MEPOTIPHUSTHH, MTPeyCMOTPeHHbIX paboueii
TpOrpamMMOi JUCLUIT/IUHEI.

Oo6yuatoruecs, Habpasie cyMMapHO 50-60 6asiioB 3a TECTHI 10 UTOTaM pyOe)KHOM aTTecTaluy, MOTyT
OTBeYaTh Ha OZIUH BOIIPOC M3 OusieTa 1o BuIOOpY.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paszpgen 1. Pa3pen 1. 3azjanus AJis
5 10 ®Du3nuecKne 0CHOBbI 34 | 16 | 10 6 18 30 | 30 caMoCTOsTeTbHOM
KBaHTOBOI'0 U3/TyUeHH s paboThI,
JMB. Konnokeuym
Pazpen 2. Pa3gen 2. 3ananus s
Banmopeiicrne CaMOﬂTOHTeﬂbHOﬁ
5 10 |u3nyueHHi 37 | 18 | 12 6 19 30 | 30 A60TLL
ONMTHYECKOI0 AUana3oHa P ’
C Bell|eCTBOM. Konoksiym
Paspgen 3. Pa3pen 3. 3ananmst Js o
. CaMOCTOsITeTbHOU
YcrpoiicTBa u3nydyeHus A60TEL
5 10 | mpuema BOJIH 37 | 17 | 12 5 20 40 | 40 BEH 0(:1;1’ X
ONTHYEeCKOro P
Manasona. nuddepeHLIIPOBaHHOMY
3aueTy
Bcero 3a 10 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero mo guCIUILIHHE 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-14
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimoz20 muna:
OnTuueckuii auarnasoH BKarodaetr OMB ot HaHOMETPOB [0 MM
OHeprus 31eKTPOMarHUTHOW BOJTHBI B eIMHUIIE 00BEMA — 3TO

DJIeKTPOMarHUTHBIE BOJIHBI ONITUYECKOTO /[Mara3oHa, XapaKTepu3yIoIyecs: OqHON
yacToTOM (OZ/HOM AJTMHOM BOJTHBI) HA3bIBAIOTCS

[110THOCTE MOTOKA SHEPTUH, T.e. SHEPTHUs, KOTOPYIO niepeHOCUT SMB B eguHULY
BpEMEHHU uepe3 eIMHUYHYHO [JIOLa/Ky, ITepIIeHJUKY/IIPHYIO HalpaB/IeHUI0
pacrnpoCTpaHeHus BOJIHBI, 3TO

IInoTHOCTB MOTOKA SHEepruu, ajis MOHOXpOM&TH‘—IGCKOﬁ BOJIHBI, 3TO

[ToTok sHeprum OMB onTruecKoro guara3oHa, T.e. IOTOK BeKTopa YMoBa-IloiHTHHTa
yepe3 3a/laHHY0 HOPMa/IbHYH0 [IOBEPXHOCTh PaBeH

Pacripenenenuie sHepruy SMB onTHueckoro Juara3oHa Io JAJuHaM BojH (110 YaCcToTaM)
Cwusia cBeTa UM SHepreTuyeckass XapakTepUCTHUKA UCTOUHUKA _ 3TO

OTHOLIEHVEe TIOTOKA 3HePIrUH, Majarollero Ha MOBepPXHOCTh, K BeJIMUKMHE TTOBEPXHOCTU
—3TO

OTHoILIeHVe TOTOKa SHePryH, U3/ly4aeMOoro IUIOIIafKoM 10 BceM HarlpaB/IeHUsIM B
riosiycdepy, K BeJIMuMHe TMOBEPXHOCTH IIOLAZKK — 3TO

Bonpocsbl 3akpbimoz2o muna:

N3BecTHa BoHOBast QyHKIUS

Eft,x)= ﬂ'r{}Ulef?(l 0rt- lﬂ:r:a:)
KakoBa gmvHa BOTHBI?
BapuaHTbI OTBETOB:
1) 10 c™m
2) 20 cm
3) 50 cm

4) 100 cm
Vi3BecTHa Bo/HOBasi PyHKLMSA

E(t,x)= {_‘.'r{}Ul.sm(l = lﬂ;rx)
KakoBa CKOPOCTb PacIipOCTPaHeHHsl BO/THBI?
BapI/IaHTLI OTBeTOB:

1) 10E6 m/c
2) 3*10 E7 m/c
3) 10 E8 m/c

4) 3*10 E8 m/c
JnvHa BosiHbI XKenToro 1jBeta paBHa 0,6 MkM. KakoBa uactora usnyueHus?

BapI/IaHTLI OTBETOB:
1) 210 E12 T'y;
2) 3-10 E13 Ty
3) 510 E14 Ty

4) 810 E15 Ty
16



Ne 4 YcnoBreM yCTOMUMBOrO COCTOSIHUSL aTOMa COIVIaCHO TUIOTe3e, e bpoiiis cocTouT B
TOM, UTO Ha OpOUTe 3/1eKTPOHA /I0/DKHO YK/IaJ[bIBATHCS

BapuaHTbI OTBeTOB:

1) opHa JjMHA BOJIHBI,

2)  Le/0e YUCJIO MOMYBOJIH,
3)  1[eJi0e YKCJIO BOJH,

4) HeuéTHOe YUCJIO MOIYBOJIH..
Ne 5 W3BecTHa BoHOBast QyHKIUS

Eft,x)= 'f_}r{}Ulef?(lﬂcjﬂ' [ — lﬂfr.r)
KakoBa s3nekTpoMarHuTHasi IIOTHOCTh CPeZbI?
BapuaHTbl OTBETOB:

1) 2
2) 3
3) 5

4) 10
Ne 6 dopmyina

1,=%
3
AQ

onpezensier
BapuaHTbl 0TBeTOB:
1) OcBelEHHOCTD
2) Tlorok sHeprur DMB orTHyecKoro Auara3oHa
3) IlnoTHOCTB MOTOKa sHepruu OMB

4) Cuny cBeTa
Ne 7 Ykakute Ha3BaHue (OPMYJIBI pPacueTa CIieKTpa aTomMa BoJ[0poZa

1 1
(Dj:zr{ I -

n-om

BapuaHThI OTBETOB:

1) dopmyna Bpakerra,
2)  dopmysa IlaiiieHa,
3)  dopmyna JlatimaHa,

4)  dopmyna bansmepa.

Ne 8 YKkazaTh MPaBUIbHOE COOTHOLIEHWE MEXY IIIMPUHOM CIIEKTpa U3ayueHus azepa Af u
BpeMeHeM HaxO)K/IeHUsI aToMa B 33/IaHHOM HePreTHYeCKOM COCTOSTHUU (BpeMsT XKU3HH )
At.

BapI/IaHTbI OTBETOB:
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1) IIMPOKMM CHieKTpaM U3/TyuYeHHsI COOTBETCTBYIOT OOJIbIIIOe BPeMs )KHU3HH,
2) IIMPOKUM CIeKTpaM M3/1yueHHsl COOTBETCTBYIOT Majloe BpeMs XKU3HH,
3)  y3KUM CHeKTpaM U3/1yyeHHsl COOTBETCTBYIOT 0O0JIbILIOe BPeMsI KU3HH,

4)  y3KUM CIIeKTpaM H3/y4eHUsi COOTBETCTBYIOT Majioe BpeMs JKU3HM.
Ne 9 Hnst BekTopa E nipuBeénHast hhopMya sIB/ISeTCS

VIE+k?*E=0
BapuaHThI 0TBETOB:
1) ypaBHeHueM IlyaccoHa (CTaTH4eCKOTO TIOJIs B TUIEKTPUKE),
2) ypaBHeHueM [‘esibMrosiblia (TJI0CKOM rapMOHUYECKOM BOHBI B BaKyyMe),
3) ypaBHeHueM Jlaraca (CTaTUUeCKOTO I0Jisl B BaKyyMe);

4)  ypaBHeHueM [lamambepa (371eKTPOMArHUTHOH BO/IHBI B JIU3/IEKTPUKE).
Ne 10 Kakue criocobbl HaKauKy IIPUMEHUMBI B TTOJTYTTPOBOJHUKOBBIX Jla3epax?

BapuaHTbI OTBETOB:

1)  c moMoIIkIo Ta30BOTO pa3ps/a,

2) rasoguMHaMHueCKast HaKauka,

3)  UHXXeKIUs HEOCHOBHBIX HOCUTeeH,

4) xUMHYecKas HaKauka.
IICK-15
Bonpocbl omkpbimozo muna:
Ne 1 BexkTop, Mozy/ib KOTOPOTO paBeH HEPryH, KOTOPYO repeHOCUT DMB B equHULTY
BpeMeHU Yepe3 eZJMHUUHYIO IUIOIIA/IKY, TepHeH/IUKY/ISIPHYO HallpaB/lIeHH0
pacrnpoCTpaHeHus BOJIHBI, a HalpaB/ieHUe COBIAJaeT CO CKOPOCTBIO BOHBI 3TO

Ne 2 IT10THOCTE TIOTOKA SHEPTHH, [I/IT MOHOXPOMaTUUe CKOW BOJTHBI, 3TO

Ne 3 [ToTok sHeprum OMB onTUueCcKoro Juara3oHa, T.e. IOTOK BeKTopa YMoBa-IloiHTHHTa
yepe3 3a/laHHYI0 HOPMa/IbHYH) [IOBEPXHOCTh PaBeH

Ne 4 Pacripenenenuie sHepruy SMB onTuueckoro guara3oHa I1o JAJuHaM BojH (110 YaCcToTaM)
—3TO

Ne 5 Cuia cBeTa WM 3HepreTryeckast XapakTepUCTHKa UCTOYHUKA - 3TO

Ne 6 OTHOLIEeHVEe TIOTOKa 3HePIruM, Majarollero Ha MOBepPXHOCTh, K BeJIMUKMHE NTOBEPXHOCTU
—3TO

Ne 7 OTHoIlIeHre TO0TOKa SHePTUH, U3/Ty4aeMOoro TUIOIIafKOM 110 BCeM HarlpaB/IeHUsIM B
nonycdepy, K BeTMUMHe TTOBEPXHOCTH TUIOLAAKHU — 3TO

Ne 8 Orntryeckuyii Anara3oH BKItodaeT DMB oT _ HaHOMETpPOB [0 MM

Ne 9 DNeKTpOMarHUTHLIe BOJTHBI ONITUYECKOT0 AUaria3oHa, XapakTepr3yroluecs: OgHOH
yacToTol (OfHOM AJTMHOM BOJIHBI) Ha3bIBAIOTCS

Ne 10 HeobxomumbiM ycoBreM paboThl JIazepa, C TOUKU 3peHUs 3ar0/IHEHHO CTH

SHepreTuyeCKux ypOBHeﬁ dKTHBHOTI'O BelljeCTBa ABJIAETCA
BOTlpOCbl 3dKpblmo2o munda:

Ne 1 YcioBreM yCTOMUMBOTO COCTOSIHUSL aTOMa COTJIacHO TUTOTe3e, /e bpoilns cocTouT B
TOM, UTO Ha OpOUTE 3JIEKTPOHA ZIO/DKHO YK/IaAbIBaTHCS

BapuaHTel OTBETOB:
1) opHa J/MHA BOJHBI,
2)  1e0e YUC/I0 MOMyBOJH,

3)  1lejioe YMC/IO BOJH,
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4) HeuyéTHOe YMCJIO MOTYBOJIH
Ne 2 Yka3aTh MMpaBUIbHOE COOTHOLIIEHNE MEXY IIIMPUHOM CIieKTpa u3nydeHus azepa Af u

BpeMeHeM HaxXO)KJeHUs aToMa B 3a[JaHHOM 3HepreThueCKOM COCTOSIHUU (BpeMs KU3HU)
At.

BapuaHTbI OTBeTOB:

1) IMPOKKMM CHIeKTpaM W3/1yueHUs] COOTBETCTBYIOT OOJIBIIIOE BPEMST XKU3HHY,

2) IIMPOKKM CIIEKTpPaM U3/1y4YeHUs] COOTBETCTBYIOT Majloe BpeMsl JKU3HH,

3)  y3KUM CleKTpaM U3/IyuYeHHs] COOTBETCTBYIOT OOJIbILIOE BPEMST KU3HH,

4)  y3KUM CIIeKTpaM M3/Iy4yeHHsl COOTBETCTBYIOT Majioe BpeMsl JKU3HU
Ne 3 ®dopmyna

1,=%
3
AL

ornpegenseT
BapuaHTbI OTBETOB:
1) OcBell|EHHOCTD
2) Ilorok sHepruu DMB ontryeckoro Auara3oHa
3) IlnoTHOCTB MOTOKA Heprun DMB (BekTOp YMoBa-IToMHTHHTA)

4) Cuny cBeTa

Ne 4 ®dopmyna
£,=22
5=
AS
ornpegesser

BapuaHTbI OTBETOB:

1) OcBell|EHHOCTD

2) Ilorok sHepruu DMB ontryeckoro AuarasoHa

3) IlnoTHOCTB MOTOKA 3Heprun DMB (BekTOp YMoBa-IToMHTHHTA)

4) Cuny cBeTa

Ne 5 dopmyna
@3 = ‘d_j =J7- A5
At
orpesensieT

BapuaHTbI OTBETOB:

1) OcBelléHHOCTD

2) Tlorok sHepruu DMB orTHyecKoro Auara3oHa

3) IlnotHOCTB MOTOKA 3Hepruvt DMB (BekTop YMoBa-IloMHTHHTra)

4) Cuny cBeTa
Ne 6 dopmyia
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1=—2__[ExH]
AS- A
orpeersieT
BapuaHTbI OTBeTOB:
1) OcBelLEHHOCTD
2) Ilorok sHepruu DMB onTryeckoro AuarasoHa

3) IlnoTHOCTh NMOTOKa 3Hepruu DMB (BekTop YMoBa-IloHHTHHra)

4) Cuny cBeTa
Ne 7 ITepBoe ypaBHeHre MakcBeruia

f(Ear)=[(7as)+[(Ras)
1 5 s dtf
BbIpakaeT
BapuaHTbl OTBETOB:
1) 3aKOH T0JIHOT'O TOKa;
2) 3akoH ['aycca /15t 371eKTprieCcKoro moist;
3) 3aKOH 3/IeKTPOMarHUTHOW UHAYKLIUY;

4) 3akoH ['aycca /11 MarHUTHOTO TOJISL.
Ne 8 Bropoe ypaBHeHre MakcBesia

- - dB —
i(E-dL)=—.S|.(E-dS)

BbIpa)kaeT
BapuanTe! 0TBeTOB:

1) 3aKOH I10JIHOTO TOKa;

2) 3akoH l'aycca [1s1 3/1eKTpUYeCcKOro moJs;
3) 3aKOH 3/1eKTPOMarHUTHOM MH/YKLIUY;

4) 3akoH ["aycca /7151 MarHUTHOT'O 0JISL.
Ne 9 Tpetbe ypaBHeHre MakcBesuia

f(ﬁ-dE):j?pdV
5 ]"

BbIpa)KaeT
BapuaHThl 0TBETOB:

1) 3aKOH T0JIHOT'O TOKa;

2) 3akoH ["aycca /151 271eKTprueCcKoro moisi;
3) 3aKOH 371eKTPOMarHUTHOW UHAYKLIUY;

4) 3akoH ["aycca [yt MarHUTHOTO TTOJISI.
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Ne 10

YerBépToe ypaBHeHHe MakcBesuia B quddepeHuamsHoN popme
div (f‘.-) =0
yKa3bIBaer, uTo
BapuaHThI OTBETOB:
a) MICTOYHHWKAMH 3/IeKTPUYECKOTO TI0JIS SIBJISFOTCS 3apsibl;
0) BUXpeBOe 37eKTPUYeCKOe TI0Jie BO3HUKAEeT IPU U3MeHeHUH MarHUTHOTO TIOJIS;

B) BUXPEBOE MArHUTHOE 110J1€ BO3HUKAET IMPpU ABWXXEHUU 3apA0B U TMPU USMEHEHUUN
3JIEKTPHUYECKOI'0 IM0JIs;

T') B MIPUPOJIe He CYIIeCTBYeT TOUEUHBIX UCTOUHMKOB MarHUTHOTO MOJsi (MAarHUTHBIX
3apsJoB).
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