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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)

27.04.04 Ynpas/ieHHe B TeXHHUECKHX CHCTeMax
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:

I[ICK-4.4 — crocobHOCTs pa3pabaTbiBaTh KOMIUIEKCHPDOBAHHBIE MHOrOQYHKIMOHAbHBIE aBTOHOMHBIE
WH(QOPMAaLMOHHBIE CUCTEMBI /i/IsI yTIPAB/IeHuUs JBI)KeHeM MaiorabapyUTHBIX JieTaTe/IbHbIX arfiapaToB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-4.4

3HAHUA:
ClJI/IBI/ILIE CKHUX nponeccos B OITO3/IEKTPOHHBIX SJIeMeHTax u yCTpOﬁCTBaX dBTOHOMHBIX

HMH(OPMAaLIMOHHBIX U YIIPaB/ISIOLMX CUCTEeM, CBA3aHHBIX C HCIMOIb30BaHHUEM ONTHYECKOro AUara3oHa;
KpPUTEpPHEB, aITOPUTMOB 1 TIPaBU/ 06pabOTKY CUTHAJIOB B OMTO3/IEKTPOHHBIX CHCTEMaX;;
YMeHus:
MPUMEHATb U3y4YeHHble 3aKOHbI, TPUHLMIBI W MeTOAbl [ aHanu3a (yHKLMOHMPOBaHUS
OIITO3JIEKTPOHHBIX YCTPONCTB aBTOHOMHBIX HMH(ODMALMOHHBIX M YIPaB/SIOIMIMX CHACTEM W OLIEHKH HX

paboTocrnocobHOCTH;
BBIMO/IHATD MH)KEHEPHbIe pacuyeThl [l OLEHKH I[I0KasaTesiel W TeXHUYeCKHUX XapaKTePHUCTHK

OITO3/IEKTPOHHBIX YCTpOﬁCTB dBTOHOMHBIX I/IH(I)OpMaIJ"I/IOHHbIX " yTIPaB/IAOINUX CUCTEM;;

HAsblKU:
dHa/IM3UPOBATh Ha3HaueHue n BO3MO>XHOCTH OINITO3J/IEKTPOHHBIX yCTpOﬁCTB dBTOHOMHBIX

MH(OPMALMOHHBIX U YIIPaB/SAIOIIUX CUCTEM;
aHa/IM3UpOBaTh YCJIOBUSL (DYHKI[MOHMPOBAHMSI OMNTO3TE€KTPOHHBIX YCTPOWMCTB, B/USIHUS BHEIIHHX

(hakTOpOB Ha MX PabOTOCTIOCOOHOCTS..



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 IMOJITOTOBKY 110 Harpaer/ieHuto 27.04.04 ¥YnpaesneHue 8 mexXHUYecKux
cucmemax.

CogepxaHue [OUCLIMIUIMHBI ~ SBJIFETCS JIOTMUeCKUM IpogospkeHueM aucturuivdH: OCHOBBI
NCKYCCTBEHHOI'O WUWHTEJUIEKTA, 4YMC/JIEHHBIE METOAblI MOJAE/IMPOBAHUSA
IPOIIECCOB, TEOPHSI TIIOCTPOEHMSI BPEMEHHBIX YCTPOMCTB, HAYYHO-
HNCC/IEJOBATEJ/IBCKASA PABOTA, MATEMATNYECKHUE METO/bI OBPABOTKHA
NMHOOPMAIIMHU, ITPOI'PAMMHOE OBECIIEHEHUWE CHCTEM PEAJIBHOI'O BPEMEHU,
BBICHIASI MATEMATUKA B HAYYHBIX MHMCC/IEJOBAHUAX, INTPOEKTUPOBAHUE U
MOJE/INPOBAHUE JIEKTPOMEXAHUYECKHUX CHUCTEM, MATEMATHNYECKOE
MOJAE/INPOBAHUE OBBEKTOB N CHUCTEM YIIPABJIEHUsI, COBPEMEHHAf{I TEOPUSA
YITPAB/IEHUS.

CopepXaHue [UCLIMIUIMHBL SIBASIeTCS OCHOBOM [Jjsi ocBoeHus auctumuiviH: BBITIO/IHEHWUE,
ITIOAI'OTOBKA K ITPOLIEAYPE 3AIIINTHBI n 3AIINTA BBIIIY CKHOM
KBAJTMOGUKAIITMOHHOM PABOTBI, HAYUHO-UCC/IEJOBATEJ/IBCKASA PABOTA,
IMPEJIUIT/TIOMHAS ITPAKTUKA.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}omerocsl A0 HauadJ/ia n3yuyeHud AUCLHUTIIMHBIL

e OIIK-1 — CriocobeH aHa/IM3HUPOBATh U BBISB/ISTH €CTECTBEHHO-HAYUHYHO0 CYIL[HOCTb IIpobieM
yTIpPaB/eHUs B TEXHUYECKUX CUCTEMAX Ha OCHOBE MOJIOXKEHHI, 3aKOHOB U METO/IOB B 00/1aCTH
eCTeCTBEeHHBIX HayK U MaTeMaTUuKH

¢ OIIK-2 — CriocobeH hopMy/upoBaTh 3aZiauu YIpaB/IeHUs B TEXHUUECKUX CUCTEMaX M 000CHOBBLIBATh
METO/IbI UX pellleHust

¢ OIIK-3 — CriocobeH caMOCTOATE/LHO PEIlaTh 3a/jauM yIpaB/IeHUs B TEXHUUECKUX CUCTeMax Ha Oa3ze
TOC/IeIHUX JOCTVKeHUI HayKW U TeXHUKA

¢ OIIK-4 — CrniocobeH 0CyIIeCTBATh OIIeHKY 3Q(EeKTUBHOCTU Pe3y/IbTaToB pa3paboTKK CUCTEM
ympaBJieHUs1 MaTeMaTUueCKUMU MeTolaMy

¢ OIIK-6 — CrniocobeH oCyIiecTBAATL COOP U MPOBOAUTEL aHA/IN3 HAyYHO-TEXHUUeCKOH MH(MOPMAIHH,
0000111aTh OTeueCTBeHHBIN U 3apy0eKHbIH OIBIT B 06/1aCTH Cpe/iCTB aBTOMAaTH3alliy U yTIPaB/IeHuUs

¢ OIIK-7 — CniocobeH ocyliecTBAATE 000CHOBAHHBIN BLIOOD, pa3pabaThiBaTh M peajn30BLIBaTh Ha
MPAaKTHKe CXeMOTeXHUYeCKHe, CUCTEMOTEXHUYECKYE U alllapaTHO-IIPOrpaMMHbIe pellleHus [JIs CUCTEM
aBTOMaTHU3alUU U yIpaB/ieHUs]

¢ OIIK-8 — CrniocobeH BbIOMPATh METO/IbI M Pa3pabaThiBaTh CUCTEMBI YIIPABIEHUS C/IOKHBIMU
TeXHUYeCKUMHU 00BeKTaMM U TeXHOJIOTHUe CKUMHU TIPOoLieCccaMmu

¢ OIIK-9 — CriocobeH pa3pabaTbiBaTh METOAUKHU U BBITIONHATE IKCIIEPUMEHTBI Ha JIEMCTBYIOIUX
00BeKTax ¢ 00paboTKol pe3y/bTaToB Ha OCHOBE WH(POPMAIMOHHBIX TEXHOIOTHIA U TEXHUUECKUX CPeJCTB

e TICK-4.1 — CniocobeH pa3pabaThiBaTh U peari30BbIBaTh KOMITJIEKCHBIE MaTeMaTHUeCKUe MOJIE/TH
AaBTOHOMHBIX WH(OPMALIMOHHBIX U YTIPABJISIOIINX CUCTEM

e TICK-4.2 — CniocobeH Ha OCHOBe COBPeMeHHOU TeOpHH yIpaB/IeHHs PeliaTh 3a/laull aHal1u3a U CUHTe3a
ABTOHOMHBIX MH(OPMALMOHHBIX U YTIPABJISIOIIUX CUCTEM Pa3/IMUHOTO Ha3HaueHHsl, pabOTaroIUX B
5KCTpeMasIbHbIX YC/IOBUSAX

¢ [ICK-4.3 — CriocobGeH NpoBOAUTh MPOEKTHO-KOHCTPYKTOPCKHE PabOTHI 10 CO3JaHHMI0
3JIeEKTPOMEeXaHUYeCKUX U MUKpOMeXaHUUeCKHUX YCTPOUCTB CUCTeM yIIpaB/eHus JAeliCTBHeM
MasiorabapUTHBIX JieTaTeTbHbIX arapaTtoB

¢ TICK-4.4 — CrniocobeH pa3pabaThIBaTh KOMILJIEKCHPOBAHHBIE MHOTO(QYHKIIMOHAIbHbIE aBTOHOMHBIE
UH(OPMALIMOHHBIE CUCTEMbI /ISl YIIPABIEHUS BI)KEHUEM MaiorabapyUTHBIX JIeTaTe/TbHbIX arfapaTtoB

¢ YK-1 — CriocobeH oCyIiecTBSITh KpUTUUECKUU aHau3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
MOAX0/1a, BBIPA0aThIBaTh CTPATETHIO JEUCTBUMA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Paspen 1. du3nuecKkne 0CHOBBI KBAaHTOBOro u3iaydyenust IMB. 1.1 Csoiictea
6 11 KBAaHTOBBIX cucTeM. 1.2 CrIOHTaHHOe ¥ CTUMY/IMPOBaHHOe u3yuenue. 1.3 Ksantosoe 58 17 5 12 41 30
ycuenue. 1.4 Criocobbl CO3aaHMs MHBEPCUH HaceleHHOCTH ypoBHeit. 1.5 ITpuHLmn paboTst
71a3epa. XapakTepPUCTHKU U ITapaMeTphl 1a3epHOT0 U3/Iy9IeHusI.
Paspen 2. Paspen 2. B3aumopelicTBHe H3/IydeHHH ONTHYECKOr0 AHANa30Ha C Bel[eCTBOM.
2.1 PacnipefiesieHye na3epHbIX My4yKoB B arMocdepe. 2.2 CBetoBozbl. OnTHYECKHEe
6 11 pe3oHatopel. 2.3 PacripocTpaHeHure fa3epHbIX ITyUKOB B aHU30TPOIHBIX Cpefiax. 60 18 6 12 42 30
Kpucrannoonruka. 2.4 ®oTo3/1eKTpOHHBIE sIB/IeHUs] B [10/1yNPOBOAHUKAX. 2.5
JlromuHecrieHys. 2.6 KBaHTOBbIE SIMbI, HUTH, TOUKH.
Paspen 3. Pazaen 3. YcTpoiicTBa U3/lydeHHs: M IPHeMa BOJIH ONTHYECKOro AuanasoHa. 3.1
6 1 T"asoBble asepsl. 3.2 TBepAoTe/IbHBIE U KUAKOCTHBIE j1asepsl. 3.3 [TonynpoBogHUKOBEIE 62 16 6 10 46 40
J1a3epbl ¥ CBETOAMO/BL. 3.4 YCTPOICTBA YIIpaB/IeHHs JIa3ePHBIM U3/TydeHneM. 3.5
DoTonpreMHble yCTPOicTBa. 3.6 ONTHYeCKKe MeTO/bI Tlepeiaun 1 06paboTKy MHGOPMALIUK.
Bcero 3a 11 cemectp 180 51 17 34 129 100
Bcero no gucuuninHe 180 51 17 34 129 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
Ne Homep 1 HaiMeHOBaHHe pa3jesa
Tema MNPAKTHYE€CKOIr'0o 3dHATUA ayA.
n/n JMCIMILTAHBI
yacoB
1 AmHanm3 CBONCTB 3JIEKTPOMATHUTHBIX BOJIH 4
ONTH4YeCKOIro Avdlrid30Ha.
7 Pazpen 1. Pasgen 1. ®usnyeckre OCHOBBI |AHa/lINU3 SHEPreTUYeCKUX COCTOSIHUM aTOMOB U 4
KBaHTOBOI'0 U3snyuyeHuss DMB. MOJIEKYJL.
3 AHa/M3 CIIOHTAaHHOIO 1 BBIHY>XJE€HHOT'O 4
KBAHTOBOI'O U3/TyUY€HHUS.
4 OrnThueckye XxapakTepUCTUKY BelljeCTBa. 4
5 Pasgen 2. Pa3zen 2. B3aumogeiictBue AHasu3 pacrpocTpaHeHus CBeTa B 4
H3HyHEHHﬁ OINNTHYeCKOro Auaria3oHa C dHM30TPOITHBIX KPUCTA/l/IaX.
6 BeIeCTBOM. AHanu3 (OoTO3/1eKTPOHHBIX SIBJIEHHH B 4
MOJIyTIDOBOJHUKAX.
7 AnHanu3 pa60TbI ra30BbIX U TBEPAOTEJbHBIX 4
o Jia3epoB.
Pazpen 3. Pazgen 3. YcrporicTBa
AHanus pa6OTbI TOJ/IyIIDOBOAHUKOBBIX /Ia3€POB
H3/IyueHMsd U ITpreMa BOJIH OITHUYeCKOro o
8 " YCTPOUCTB YIIPAaBJ/IEHUS JiIa3€PDHbIM 3
Axaria3oHa.
H3j1yueHueMm.
9 Anami3 paboTsl pOTONPHEMHBIX YCTPOWCTB. 3
Bcero 3a 11 cemecTp 34
3.3. CamocrosTennbHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHMe pa3jea Oomem,
Copep)xaHue yueGHOro 3ajaHus
n/n JUCHMILTAHBI 4YacoB
OcBoeHue yqe6H0r 0 MaTepuaJsia JIEKIMOHHBIX
1 3aHATHI C TIpYB/IeYeHeM peKOMeH/J0BaHHOM 20
Pazgen 1. Pazgen 1. ®u3nueckre 0OCHOBBI UTepaTypBL.
KBaHTOBOTr0 U3nyueHuss JMB.
2 IToaroToBKa K IpakTUYeCKUM 3aHITUSIM. 11
3 IToaroroBka K KOJIJIOKBUYMY. 10
4  |Pazgen 2. Pa3znen 2. B3aumogeiicTeue OcBoenue yueOHOro MaTepHaa JIeKIUOHHBIX 20
U3/TyuYeHUH ONTUYeCcKOro JuarasoHa C 3aHATUH C IIpUB/IeUeHHeM peKOMeH/[0BaHHOM
6 23562




BeII[eCTBOM. JIUTepaTyphl.
5 [ToaroTroBka K rpakTH4YeCKUM 3aHSITUSIM. 12
6 [ToaroroBka K KOJIJIOKBUYMY. 10
, Paszen 3. Pasgen 3. YeTpoiicTsa OCBOEI—\IJI/IE yueOHOro MaTepuana JIeKLIMOHHBIX
3aHSATUN C TIpUBJ/IeUEHHEM PEKOMEeHI0BaHHOU 23
W3/y4yeHHs ¥ prUeMa BOJTH ONTUYeCKOTo
JINTepPaTyphl.
[Mara3oHa.
8 [ToaroroBka K mpakTAye CKUM 3aHATUSIM. 23
Bcero 3a 11 cemecTp 129
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 6|7 8 9 10|11 12 13 |14/ 15 |16 17
3az. 3az. 3az. Bornp.Jud.3ay, gud.
11 Tecr CPC AP CPC Konn| AP, |Tect CPC Tect| P 3.
YciioBHBIE 0003HAYEHMST:
¢ TP — nuiarHocTHYeckKas pabora;
e TecT — TecT;
¢ 3an. CPC — 3aziaHus Jijii CaMOCTOATE/TbHOM paboThI;
o Ko/ — KoiokBuywM;
e Bonp.Iud.3au — Boripockl K AuddepeHIIMPOBaHHOMY 3a4eTy;
e nud. 3au. — AuddepeHIIPOBAHHEIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

[TMarHoCTUYeCKasi pabora;

TecT;

3a/IaHuUs JI711 CAMOCTOSATE/TLHOM PaboThI;
KOJIJIOKBUYM;

BOIIPOCHI K AU epeHI[MPDOBaHHOMY 3aueTy.

IIpome)xyTouHas arrecranus IIPOBOJAUTCS B (hopMax:

muddepeHIMPOBaHHBIN 3a4erT.
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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 O/iokKa 1, mporpamMmbl TOJATOTOBKH IO HarpaejieHuio 27.04.04 YnpaeneHue 6 mexHUUECKUX
cucmemax. qucuumrvHa peanmu3yercs Ha Qakynsrete E Opyskue u cuctembl Boopyxkenusi BI'TY "BOEHMEX"
mm. 1.®. YcrunoBa kadeapoit E6 ABTOHOMHBIE MHPOPMAIIMOHHBIE U YITPABJ/IAFOUIVE
CUCTEMBI.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-4.4 criocoOHOCTh pa3pabarhbiBaTh  KOMIUIEKCUPDOBAaHHbIE — MHOTO(YHKIMIOHA/TbHbIE — aBTOHOMHbBIE
MH(OPMAaLMOHHBIE CHCTEMBI JI/1s1 yTIPaB/eHus! JBIKeHeM ManorabapyuTHBIX JieTaTesIbHbIX arllaparos.

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;
* TeCT;
*  3aJIaHUA [/I1 CAMOCTOSITE/TBHOU PaboThI;
¢  KOJUIOKBUYM,;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3ay4eTy.

IIpome)XyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpamMMo# AWCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygerra (129 u).

10



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 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
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

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Pa3gen 1.

dusuyecKrue 0CHOBbI KBAHTOBOTr0 u3ayueHusa JMB.

OcBoeHue yueOHOTO MaTepHaa
JIEKLIMOHHBIX 3aHSTHH C

I'. JI. Kucenég. . KBaHToBas U onTuueckas
snektponuKa: CII6.: Jlaab, 2017 (T'naBei 1-4)
A. A. IIlyka. . Dnektponuka: CaHkr-ITetepOypr: BXB-

. IMetepbypr, 2008 (TaBsb 1-2) 20
TPHUB/IEHEHAEM PEKOMEH/0BAHHON A. H. IIuxTuH. . OnTHYeckas U KBaHTOBas
/TEpATYPbI. 37eKTpoHUKa: M.: Bricias mkosa, 2001 (BeibopouHo
T10 pa3jesnam)
B. H. JIo3oBckuii, C. B. JIo3oBckuii. . HaHoTexHo/I0rMHU
HO,Z[FOTOBKa K TIPaKTUUe CKUM B JJIGKTPOHHUKE. BBE,[LEHI/IG B Crielira/JIbHOCTh: CaHKT- 11
3AHATHSIM. [Metep6ypr: Jlanb, 2022 (BeIOOPOYHO 10 pa3/iesam)
E. T bopoguHa, B. B. JleHTOBCKHH. . OCHOBBI
n KBaHTOBO#H 3nekTponrku: CII6.BI'TY "BOEHMEX" 10
OATOTOBKA K KOJUIOKBHYMY. um. 1. ®. YctunHosa, 2017 (I'naBel 3-4)
Wroro no pasgeny 1 41

Pazgen 2. Pa3aen 2. B3auMoaeiCcTBHE H3/TyUeHHH ONITHYECKOr0 JHana30Ha C BeleCTBoM.

OcBoeHue yuebHOro Marteprana
JIEKLIMOHHBIX 3aHATUH C

A. A. Illyka. . Dnekrponuka: CaHkr-ITetepOypr: BXB-
[TetepOypr, 2008 (I'napsl 6-7)
A. H. TTuxTuH. . ®u3nyecKre 0CHOBLI KBAHTOBOM

., 20
TIpUB/IEIEHUEM PEKOMEH/I0BAHHON S/IEKTPOHUKM M ONTO3/IeKTPOHUKM: M.: BhICIL. LK.,
JIATEPaTyphl. 1983 (BbIGOPOYHO 110 paszenam)
A. C. Bopetiio. . JIa3epsl: yCTPONCTBO U AeNCTBUE:
IToproroBka K rpakThueCKuM CII6.: Jlanb, 2021 (T'naBst 1-2) 12
3aHATUSAM. E. I BopoauHa, B. B. JlenToBCKUM. . OCHOBBI
KBaHTOBOM 3ekTpoHuku: CIT6.BI'TY "BOEHMEX"
IIoAroToBKa K KO/JIOKBUYMY. vM. [1. @. YctuHoBa, 2017 (I'naBet 9-12) 10
Wtoro no pasgeny 2 42
Paspen 3. Pa3gen 3. YcrpoiicTBa U3/IydyeHUs U MpHeMa BOJTH ONTHUYECKOro Juarna3oHa.
A. A. Illyka. . Dnekrponuka: CaHkr-ITetepOypr: BXB-
OcBoeHue yueOHOTO MaTepHasa IetepGypr, 2008 (I'naBer 10-11)
JIEKIIMOHHBIX 3aHATHH C . A. C. Bopetiio. . JIa3epsl: yCTPONCTBO U JeCTBUE: 23
IIpUBJ/IEUEHHEM PEKOMEH/J0BAaHHOU CIlIo.: Jlanw, 2021 (FJIaBbI 2-4)
JINTEPaTyphl. I'. JI. Kucenég. . KBaHToBas U onTuyeckas
snekTpoHuKa: CII6.: Jlanb, 2017 (['1aBel 6-7)
n B. 1. ynxun, JI. H. ITaxomos. . KBaHTOBas
OJTOTOBKA K MPaKTHUUeCKUM o
SAHSTHSIML 3/IeKTPOHUKA. TIpUOOpEI ¥ UX TIpUMeHeHue: M.: 23
TexHocdepa, 2006 (BbibopouHO 110 paszenam)
Wrtoro no pasgeny 3 46
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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;

* TeCT;

e BOMPOCH K A depeHIIIPOBaHHOMY 3aueTy;
e uddepeHIMPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

KonnokBuym
1. BosiHOBBIe siBsieHus1. ['paHULbI IPUMEHEeHHs KnacCudeckor (hU3UKH.
. KopniyckynsipHO-BO/THOBOM Ajyann3m.
. OCHOBHBIe 3aKOHOMepPHOCTH KBAaHTOBOM (PU3UKHU.
. CBolicTBa KBaHTOBBIX CUCTEM.
. AHa/M3 CBOWCTB 3/1eKTPOMarHUTHBIX BO/IH ONTHUUECKOTO xaria3oHa.
. CIIoHTaHHOe ¥ CTUMY/IMPOBaHHOE U3/Ty4YeHue.
. AHanM3 sHepreTUYeCKUX COCTOSTHUM aTOMOB M MOJIEKY .
. KBantoBoe ycunenue .
. CriocobbI co3iaHust THBEPCUY HaCeNEHHOCTH YPOBHEM.
10. leHepanyis ¥ ycuieHUe 371eKTPOMarHUTHOTO U3/TyUeHHsl.
11. TTIpunupmn paboTsl 1a3epa. XapakTepPUCTUKK U ITapaMeTphl JIa3ePHOTO
W3JIyYeHHUs.
12. AHanmu3 CBOMCTB 5/1eKTPOMarHUTHBIX BOJIH ONITUYECKOTO Arara3oHa.
13. AHanu3 3HepreTMUeCKHUX COCTOSIHUM aTOMOB U MOJIEKYII.
14. AHa/u3 CIIOHTAHHOI'O U BBIHYK[,EHHOI'O KBAHTOBOIO U3JIyUeHUsl.
15. PacripocTpaHeHye /1a3epHbIX IIyYKOB B aTMOCdepe.
16. CBeTOBO/IBI.
17. OnTryeckre pe30HaTOPHI.
18. PacripocTpaHeHue jla3epHBIX IIyUYKOB B aHU30TPOIIHBIX Cpefax.
19. Kpucrannoonruyka.
20. ®OTO31eKTPOHHbIE SBJIEHUS B TTOIYIIPOBOJHUKAX.

oLk WN

3aaHus /1A CaMOCTOATEILHOM PadoThI
TemaTHKa 3a/JaHUH [I/I1 CAMOCTOSITEJTbHOM PabOThI COOTBETCTBYET TEME pasfiena:
- CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJIH ONTHYECKOTO /IUara3oHa;
- DJHepreTUyecKrie COCTOSIHUSI aTOMOB 1 MOJIEKYTT;
- CTIOHTAHHOE ¥ BBIHYK/IEHHOE KBAaHTOBOE U3/TyUeHHe;
- ONTHUYECKHE XapaKTEePUCTHUKH BEIIleCTBa;
- PacmpoCTpaHeHHe CBeTa B aHU30TPOITHBIX KPUCTA/IIAX;
- (hOTO3/1EKTPOHHbIE SIBJIEHUS B TTOYPOBOJHUKAX;
- paboTa ra3oBbIX U TBEPZAOTE/bHBIX JIa3epOB;
- paboTa Moy IIpOBOHUKOBBIX JIA3€POB U YCTPOUCTB YIPAB/IeHHs JIa3ePHBIM U3/TyUeHHEM;
- pabota (hOTONPUEMHBIX YCTPOKCTB.

ITepeueHb TUTIOBBIX 3a/JaHUH JIJIsI CAMOCTOSITe/ILHOM paboThI pHBeiEH B MaTepHranax yueOHO-MeToA4YeCKOro
KOMIL/IEKCa.

PEByJ'I])TaT BBITIOJTHEHUA 3da/JaHUA OLIEHMBAETCA IMPEerogaBaTesjieM 110 I—I(ETI:IpéX6[:U'[JI]:HOI\/JI CucreMe; OLIeHHUBAKOTCA
KOPPEKTHOCTE M I10/THOTA OTBETA.
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OLieHKa BBICTAB/ISIETCS COIVIACHO CJIeAYIOLIUM KPUTEPUSIM:

«OTJINYHO» - TIOJIHbIE, TIOC/IefloBaTe/IbHbIe, FPAMOTHbIE U JIOTUUeCKU H3/laraeMble OTBeThI, TPaBU/IbHO
000CHOBaHHbIE peIleHus], BIa/leHre Pa3HOCTOPOHHUMU HaBbIKaMU M TTPUEMaMU;

«XOpOIIIO» - TPAMOTHOE U3/I0KeHHe, 6e3 CyleCTBeHHBIX HETOUHOCTEH B OTBEeTe Ha BOTPOC, TIPAaBUJIBHOE
MpUMeHeHHe TeOPeTUYeCKUX 3HAHWM, B/a/leHre HeoOX0[UMbIMUA HaBbIKAMU TPU BITTOJTHEHUU TIPAKTAYe CKUX
3ajay;

«YIOBIETBOPUTE/ILHO» - TIPH OTBETe IOy CKAal0TCsl HETOUHOCTH, He/IOCTaTOYHO MpaBWIbHbIE (HOPMYTUPOBKHY,
HapylleHue M0C/el0BaTe/IbHOCTU B U3/I0’KeHUU MaTepuasa, 3aTpyJHeHUs! B BbIMOJHEHUH TIPAKTUUe CKUX
3a/laHul;

«HeyIoB/IETBOPUTETLHO» - He3HaHWe MaTepualia, TIpH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS TIPU
BBITTOJTHEHUM TIPaKTHUYeCKUX PaboT.

Tect
TectupoBanue copepxut 20 3aaHuii; Bpemsi IIOATOTOBKY OTBeTOB 1 akajemMuuecKuit uac.

KpuTepuu oLjleHUBaHUS — IPaBUWIbHbIE OTBETHI HA [IOCTaB/I€HHbIe BOIPOCHI;
ToKasare/b OLeHUBaHUSI — MIPOL|EHT BEPHBIX OTBETOB Ha BOIPOCHI;

1IKa/1a OLeHUBaHUs — BbIle/IeHO 4 YPOBHS OCBOEHUST KOMITeTEeHLIUIA:

- BBICOKHUH, OLleHKa "0TInYHO", 17-20 rpaBU/IbHBIX OTBETOB;

- IOCTaTOUHBIMH, oLjeHKa "xopoto", 12-16 npaBUIbHBIX OTBETOB;

- TIOPOTOBLIH, OIfeHKa "y0B/IeTBOPUTEIBHO", 8-11 ITPaBU/ILHBIX OTBETOB;

- KpUTUUEeCKUH, OljeHKa "HeyJ0BIeTBOPUTeBHO", MeHee 8 MpaBUIBHBIX OTBETOB.

TectrpoBaHue HEOOXOAUMO /ISt TEKYIIIEro KOHTPOJIS ¥ QOPMUPOBAHUS PEUTHHTA CTyeHTa K MOMEHTY
IuddepeHLIpoBaHHOTO 3auéTa. [10 pe3ynbTaram BhIMOTHeHUsT 00yYarouMcsi TeCTa TpernojaBaresib
BBICTABJISIET OLIEHKY COIVIaCHO BbILLIEyKa3aHHBIM KPUTEPUSIM, TIPU 3TOM KOHTPOJIbHOE MEpPOIPUsITHE CUUTAETCS
YCIIEIIHO MPOHIEHHBIM B C/Tyuae MOoyUYeHus] 00yUarolUMCs OLIEHKH He HIDKe, UeM "yI0B/IeTBOPUTE/IBHO" .

I[TepeueHb TeCTOBBIX 3aJjAHHI TIPUBE/IEH B MaTepHasax yueOHO-MeTOUueCcKoro KOMITIeKCa.

Bonpocsl k guddepeHrpoBaHHOMY 3aueTy
1. BostHoBBIe siBneHus. [ paHUIIbI IPUMeHEeHUs KJlacCuueCcKoi (hM3HKH.
. KopryckynsipHO-BOJTHOBOM Ayanusm.
. OCHOBHBIe 3aKOHOMEPHOCTH KBAaHTOBOU (DH3UKHU.
. CBOICTBa KBAaHTOBBIX CUCTEM.
. AHany3 CBOMCTB 3/1IEKTPOMarHUTHBIX BOJIH ONTHYeCKOro Auarna3oHa.
. CIIOHTaHHOEe U CTUMY/IMPOBaHHOE H3J/TyUeHue.
. AHanu3 5HepreTUUeCKUX COCTOSTHUM aTOMOB M MOJIEKY/L.
. KBantoBoe ycunenue.
. Crioco0bI CO3/IaHUST UHBEPCHU HACETEHHOCTH YPOBHEH.
0. 'enepariust u ycuieHue 3/1EKTPOMarHUTHOTO MU3/Ty4YeHusl.
1. IIpunnun paboTel Ma3epa. XapakTepUCTUKH Y TIapAMETPhI JIa3ePHOTO U3/TyUYeHusl.
12. AHanu3 CBOWCTB 371eKTPOMarHUTHBIX BOJTH ONTUUECKOT'0 Jiara3oHa.
13. AHanu3 3HepreTUUeCKUX COCTOSTHUM aTOMOB U MOJIEKYII.
14. AHanu3s CIIOHTAHHOI'O Y BBIHYK/IEHHOI'O KBAHTOBOI'O U3/TyYeHUs.
15. PacnipocTpaHeHue /1a3epHBIX ITy4YKOB B arMocgepe.
16. CBeTOBOABL.
17. OnTryeckue pe3oHaTOPHI .
18. PacripocTpaHeHye /1a3epHbIX ITYYKOB B @aHU30TPOIHBIX Cpefiax.
19. KpucranioonTuka.
20. ®OTO3/71eKTPOHHBIE SIBJIEHUS] B IOTYIIPOBOJHUKAX.
21. JTromyHeCLieHLIWS.
22. KBaHTOBBIE SIMbl, HUTU, TOUKH.
23. OnTueckue XxapakTepuUCTUKY BellecTsa.
24. AHanu3 pacripoCcTpaHeHHs CBeTa B aHU30TPOMHbBIX KpUCTaslIax.
25. AHanmu3 OTO3/1eKTPOHHBIX SIBJIeHHH B ITO/TyTIPOBOJHUKAX .
26. I'a3oBbIe y1a3ephl.
27. TBepLoTe/nbHbIe U JKULKOCTHBIE JIa3epbl.
28. I1oynpoBOAHUKOBBIE J1a3epbl U CBETOAUO/BL.
29. YcrpoiicTBa yrpaB/ieHUs Jla3epHbIM U3/TyueHueM.
3 O. ®orornpuéMHbIe yCTPONCTBA.
31. OnTHuecKye MeTo/bl riepeaud ¥ 00paboTKYU HH(pOPMAILUH.

R, OO UTR WN
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32. AHanmu3 paboThI ra30BbIX J1A3epOoB .

33. AHanmm3 paboThl TBEPAOTETBHBIX J1a3ePOB.

34. Ananu3 paboThI TTOTYTIPOBOJHUKOBBIX JIa3€POB.

3 5. AHa/u3 paboThl YCTPONCTE yIpaB/IeHUs JIa3€PHBIM U3/TyUeHHEM.
36. AHanu3 paboThl YOTOMPUEMHBIX YCTPOMCTB.

JuddepennupoBaHHbIii 3aueT
Bormpocsl K 3a4éTy odopmsitoTcs B Bufie Obunera. buneT Bktouaet B ce0st Ba Borpoca.

OlleHKa BBICTaB/ISI€TCS COIVIACHO CJIeYIOIIUM KPUTepUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJHbIe, T0C/Ie[joBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOTPOCa, IPaBUIbHO 000CHOBAHHbBIE PelleHHs], BlafieHe
Pa3sHOCTOPOHHUMM HaBbIKaMHU U IIPUEMaMy;

«XOpOILIO» - 3HaHWE MPOrPaMMHOT0 Marepuasia - TPaMOTHOe U3JIoKeHHe, Oe3 CylieCTBeHHbIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpeTHUeCKUX 3HaHUM, BiiajieHre HeoOX0AUMBIMUA HaBbIKaMy
TIpY BBINIOJIHEHWY NIPAKTUUeCKUX 3a/iauy;

«yZI0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuasa - IIpY OTBeTe [J0IYyCKarTCsl HeTOUHOCTH,
He/J0CTaTOYHO I1paBU/IbHBIE (POPMY/IMPOBKH, HapYyILIeHNe I10C/Ie/[0BaTe/IbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpyAHEeHUs B BBINIOJTHEHUH NPAKTUUECKUX 38/ aHUl;

«Hey[oB/IeTBOPUTEIBLHO» - He3HaHHe MaTepualia, IIpU OTBeTe BO3HUKAIOT OLUIMOKH, 3aTPyAHEeHHs IPU
BBITIOJTHEHUM TIPaKTU4YeCKUX paboT.

ITpu yc/10BUH TTOJTHOTO U CBOEBPEMEHHOTO BBITIONTHEHUS BCEX MPeyCMOTPEHHBIX paboueii mporpaMmoii
MUCIUTTMHBI KOHTPOJIBHBIX MEPOTIPUSTUN A0IyCcKaeTcsi 0hopMiisTh AuddepeHI[MPOBAHHBINA 3aUéT 110
TUCIWTITMHE Ha OCHOBaHUM TeCTUpOBaHust: 20 Bompocos, 1 akagemuueckuii uac. [Tporienypa rpoBefieHus U
KPUTePHH OLIeHWBAHUS aHAJIOTUUHBI TeCTUPOBAHUIO, peau3yeMOMy B TIpOLiecce MPOXOXKAeHUs pyOesKHOMH
aTTecTaliy.

ITpu 5TOM MPOMEXYTOYHBIM KOHTPO/Ib CUUTAETCS TIPOUIEHHBIM YCIIEIITHO TIPH MOTyYeHHUH 00yJaroImymcst

KO/IMuecTBa 0asyioB, COOTBETCTBYIOIIEMY YPOBHIO OCBOEHHsI KOMIIETEHLMY He MeHee 1oporosoro (bomee 8
MIPaBU/IbHBIX OTBETOB).
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Passen 1. Pasjen 1. camocronenoi
Du3snyecKue 0CHOBBI

6 11 58 | 17 5 12 41 30 paboTEl,
KBAHTOBOI'0 U3/IyYeHHs
3MB Tecr,

: Konnokeuym
Pa3pen 2. Pazgen 2. 3ananus s o
BsanmojeiicTaue caMoCTosITeTbHOM

6 11 o 60 | 18 6 12 42 30 paboThI,
U3JIyUeHHH OIITHUeCKOro Tect
JAUara3oHa C BelecTBoM. KonoKksiym

3azaHus 1JIst
Paspen 3. Paszen 3 CaMOCTOsITeTbHOU
L ) paboThl,

6 1 YcrpoucTBa u3iyyeHus 1 62 16 6 10 46 40 Tecr,
npuemMa BOJIH BoOHDOCHL K
ONTHYECKOro Auana3oHa. P

nuddepeHIIPOBAHHOMY
3a4eTy
Bcero 3a 11 cemectp 180 | 51 | 17 34 129 100
Bcero mo auciunnHe 180 | 51 17 34 129 100
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Kputepuu oneHuBaHus

IICK-4.4

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

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

JneKTpoMarHUTHbIE BOJIHBI ONITUYECKOTO Jiara3oHa, XapakTepu3yrolyecs ofHOM
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 3aJlaHHY0 HOPMa/IbHYH0 [IOBEPXHOCTb PaBeH _

Pacripenenenuie sHepruy SMB onTHueckoro Juara3oHa Io JAJuHaM BojH (110 YaCcToTaM)
—3TO _
Cuia cBeTa WY 5HepreTryeckasi XapakTepUCTUKa UCTOUHUKA _ 3TO _

OTHol1leHre TI0TOKa SHepPruy, MaJjatolllero Ha TOBePXHOCTh, K BeJIMUMHE TTOBEPXHOCTH
—9TO

OTHol1leHre TI0TOKa SHepPIrUy, U3/1yuyaeMoro IIolaIKoi 1o BceM HarpaB/ieHHsIM B
nonycgepy, K BeJIMuMHe [10BEPXHOCTH I/IOL{a/ KU — 3TO

Bonpocb! 3akpbimozo muna:

W3BecTHa BonHOBas QyHKLUSA

E(t,x)=0001sin(10°7 t —107x)
KakoBa fjmmHa BotHbI?
BapuaHThbI OTBeTOB:
1) 10 cm
2) 20 cm
3) 50 cm

4) 100 cm
W3BecTHa BoHOBast QyHKIUS

Eft,x)= 4:_:-,{}015;;;-[1 0’mrt-— lﬂfrx)
KakoBa cKOpoCTb pacnipoCTpaHeHUsT BOJTHBI?
BapuaHTbI OTBETOB:

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

4) 3*10 E8 m/c
[nvHa BosHbI xentoro Lpeta paBHa 0,6 MkM. KakoBa yacToTa Usny4yeHus:?

BapI/IaHTbI OTBETOB:
1) 210 E12 I'y;
2) 3-10 E13 Ty

3) 510 E14 Ty
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4) 810 E15Tg
Ne 4 YcioBreM yCTOWYMBOTO COCTOSIHUSI aTOMa COTVIACHO TUTOTe3e, Aie bpoiins cocTouT B
TOM, UTO Ha OpOUTE 3/IEKTPOHA JIOMKHO YKIIaZIbIBATHCS

BapuaHTbl OTBeTOB:

1) opHa JyMHA BOJHBI,

2)  1es0e YKC/I0 TIOMyBOJIH,
3)  Lesoe YKcIIo BOJH,

4) HeuyéTHOE YMCJIO MOJTYBOJH..
Ne 5 N3BectHa BonmHOBast QyHKIUS

E(t,x)= {_},{}Ulsff?(1093r [ — lﬂ;r,r)
KakoBa 3/1eKTpOMarHUTHasi IIOTHOCTh CPeIb?
BapI/IaHTbI OTBETOB:

1) 2
2) 3
3) 5

410
Ne 6 ®dopmyna

1,=%
3
AQ

orpejernsier
BapuaHTh! 0TBeTOB:
1) OcBeléHHOCTD
2) Tlorok sHepruu DMB orTryecKoro Auara3oHa
3) IlnoTHOCTB MOTOKa 3Hepruu OMB

4) Cuny cBeTa
Ne 7 Ykakute Ha3BaHve (OPMYJIBI pPacueTa CIieKTpa aTomMa BoJ[0poZa

11
D, =R| ———
' n-oom°

BapuaHTe! 0TBeTOB:

1) dopmyna bpakerra,
2)  dopmya IlaiieHa,
3)  ¢dopmyna JlaiimaHa,

4)  dopmyna bansmepa.

Ne 8 VYKkazaTh MPaBUIbHOE COOTHOLIIEHWE MEXY IIIMPUHOM CIIEKTpa U3nyueHus azepa Af u
BpeMeHeM HaXOX/IeHHsI aToMa B 3aZlaHHOM SHepreTHuYeCKOM COCTOSTHUM (BpeMsi XKU3HH)
At.

BapI/IaHTbI OTBETOB:
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Ne 9

Ne 10

1
2)
3)

4)

IIMPOKKM CIIeKTPaM U3/TyYeHHsI COOTBETCTBYIOT OOJIbIIIOe BPeMsI )KHU3HH,
LIMPOKUM CIIeKTpaM M3/1yueHHsl COOTBETCTBYIOT Majloe BpeMs XKU3HH,
Y3KUM CIIeKTPaM H3/1yueHHsl COOTBETCTBYIOT OO0JIbILIOe BPeMsI KU3HH,

Y3KHM CIIEKTDPaM H3/1Iy4eHUA COOTBETCTBYIOT MaJjio€ BpeMs KH3HU.

Hnst BekTopa E nipuBeénHast hhopMya sIB/ISeTCS

VIE+E2E=0

BapI/IaHTI:I OTBETOB:

1)
2)
3)
)
3)

4)

ypaBHeHHeM [lyaccoHa (CTaTU4eCcKOro T0JIsi B TUIEKTPUKE),
ypaBHeHHeM [esibMrosibiia (TJI0CKOM rapMOHHUUECKOM BOJIHBI B BAKYyMe),
ypaBHeHueM Jlaraca (CTaTUueCKoro 1ovis B BaKyyMme);

ypaBHeHHeM [laambepa (371eKTpOMarHUTHOM BOJIHBI B JUSJIEKTPHKE).,
ypaBHeHueM Jlaryiaca (CTaTH4ecKoro moJsi B BaKyyme);

ypaBHeHHeM [lanambepa (371eKTpPOMarHUTHOW BOJIHBI B INSIEKTPHKE).

Kaxkue crioco6bl HAKauKy MPUMEHUMBI B TTOJTYTTPOBO/THUKOBBIX Jla3epax?

BapI/IaHTbI OTBETOB:

1
2)
3)

4)

C ITIOMOLIBIO T'a30BOT'0 pa3pAaa,
ra3orHaMHUuyeCKas Hakayka,
HWHXXeKLKA HeOCHOBHBIX HOCI/ITE]'[Eﬁ,

XHUMHYeCKasad HaKaukKa.
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