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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
Tpunuc Angpeli BacunseBud, K.T.H., OLIEeHT

Kadenpa 4 PAJVNOSJIEKTPOHHBIE CUCTEMBI YIIPABJIEHUSA
Kouwun Jleonuny bopricosuy, K.T.H., JOLIEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel U4 PATMOITEKTPOHHBIE CUCTEMBI YITPAB/TEHUSA

3apenyroruii Kadezapoit Crpaxos C.FO., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N4 PAINOSJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepytommii kKadeapoii Crpaxor C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIASBEPHBIE 1 OITTUKO-J3JIEKTPOHHBIE CUCTEMBI

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-1 — crocobHOCTE OCYIIeCTB/SATh aHaIM3 COCTOSIHUSI HAyYHO-TeXHUUECKOW TpoOsieMbl, OrpezessTh
L[e/d ¥ BBITIOJHATh TIOCTAHOBKY 3a/ia4 POeKTUPOBaHUs

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

IICK-1
3HAHUA:
3HaeT COBpEMEHHbIE TIDUHLIWIIBI TIpUMEHEHUA Jid3€pDHbIX W OIITO3/IEKTPOHHBIX CHUCTEM,

COBpEMEHHbIE TEHAEHLIMU PA3BUTHUA OINTO3/IEKTPDOHHBIX U JId3€PDHBIX CUCTEM;

YMmeHus:
YmeTb OCYyLIeCTB/IATb dHA/IM3 BdAPHWAHTOB pelleHHsd HAyUHO-TeXHHWUECKHX 3a[d4u C IIpUMEHeHHeEM

JIa3epPHBIX W OIITUKO-3/IEKTPOHHBIX CUCTEM U UX (bYHKL[I/IOHa]IbeIX Y3J/I0B;

HAB8bIKU.
BJ'[aAeTL MaTe€MAaTUUECKUM dallllapaTOM [Jid pelIeHWsa Te€OPEeTUYECKHUX U TIPUK/IaJAHbIX 3a/d4 B obnactu

JIa3€PHBIX U OIITUKO-3/IEKTPOHHBIX CUCTEM.

3HdeT



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvzaa JIASEPHBIE U OIITUKO-3/IEKTPOHHBIE CUCTEMBI siBnsieTcst AUCLHUTIIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HanpasrieHuto 11.05.01 PaduosnekmpoHHble cucmembl U KOMNAEKCbI.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA.

CopepkaHvie AUCHUAIUIMHBI ~ SIB/ISIETCS  OCHOBOM  Ayis  ocBoenus auciuiind: HTUADPPOBOE
TEJIEBUJEHUE.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-1 — CniocobeH mpeCcTaBUTh a/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHHU HAayuHYH0 KapTUHY
MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TTOJIOKEHHI, 3aKOHOB I METOZIOB €CTeCTBeHHBIX HayK M MaTeMaTHKH

¢ OIIK-2 — Cnoco6eH BBISIBISATE €CTECTBEHHOHAYYHYHO CYIITHOCTB TPO0/ieM, BO3HUKAIOIIUX B XOfe
rpoeccroHanLHOM JiesiTe/IbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINM (PU3MKO-MaTeMaTHueCKHit arapar
JUT MX hopMasTi3aliyiu, aHaI|3a U MPUHSATHS PeIIeHUs

¢ OIIK-3 — CrniocobeH K JIOTHUeCKOMY MBIIIIEHHI0, 0000I1IeHHI0, POrHO3UPOBAHMIO, ITOCTAHOBKE
UCC/IeJOBaTeTbCKUX 3a/lau ¥ BIOOPY MyTel WX AOCTUKEHUs], 0CBOEHHI0 paboThl HA COBPEMEHHOM
W3MepUTebHOM, AMarHOCTUYeCKOM U TEXHOJIOrMYeCcKoM 000pyZ0BaHUU, UCIIONMb3yeMOM JiIsl PeLlIeHUs
Pa3/IMUHBIX HAYYHO-TEXHUYEeCKUX 3aJad B 00/1aCTH PaJii03/IeKTPOHHOMN TeXHUKU U MH(POPMAIMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOIOTHH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-1

Paspen 1. OCHOBHBIE IOHATHS M ONpeje/IeHHs] JUCIMIVIMHBI. 1. O6Liie cBeZieHHs 0
J1a3epHBIX U ONTHKO-3/IEKTPOHHBIX chcTeMax. 2. CTPyKTypHasi CXeMa ONTHKO-3/1eKTPOHHOM
cucreMsl st 06paboTky 1 nepegayn nHGopMaryy. 3. KOMIOHeHTbI ONTHUKO-3/1eKTPOHHBIX
CHCTeM, UX TapaMeTphl U XapaKTePUCTUKH.

_
o

+H

Pa3paen 2. ®u3nuyecKHe 0CHOBBI ONITHYECKOH 00paboTKH T 1. Ionsrtue
nsobpaxkeHust. [IpeaBapuTe/bHast 1 BTOpUUHas 06paboTka I/I306pa)KeHI/II/l Cucremsl
06paboTKy N306pakeHNiA: ONTHKO-aHAIOrOBasl, 3/1eKTPOHHO-aHA/IOrOBast, /IeKTPOHHO-
uudposast, ontruko-Ludposas. 2. [IpeacrasieHne n300paXkeHuii B Bijie MaTpuL]. Bujbl
npeiBapuTeIbHON 00paboTKM H300pakeHHH - ToueuHast, J0Ka/IbHast U riobasbHast 06paboTka.
[IBoitHoe ipeobpa3oBaHne Pypbe, CBepTKa 1 Koppessauus. 3. [IBymepHOe npeobpasoBanye
Dypbe B NPAMOYTO/ILHOI M MOJIAPHON cUcTeMax KOopAWHaT. [IpoCTpaHCTBeHHbIe YaCTOThI.
Caoiictsa [JT1®. HekoTopble AByMepHbIe CrielpasbHble QyHKLMK U UX (ypbe-o6pasbl.
JIBymepHasi KoppeJisitiuisi. [IByMepHast CBEpTKa.

14

10

Paspen 3. @usnuecKkue NPUHUMIBI ONTHYECKOH KOrepeHTHOM 06paGoTKH H300parkeHui.
1. /IBymMepHBle /IMHeiiHbIe IPOCTPAaHCTBeHHO-MHBapUaHTHbIe CUCTeMbI. 2. VIMIy/bCHBIH
OTKJIMK U ONTHYecKas 1epeziaroyHast QyHKLMsE ONITHUEeCKOW CHCTeMbI TIPU KOTePeHTHOH U
HeKOrepeHTHOI! ocBellleHHOCTH. PYHKIMM Nepeiayl MoAyISLUK U da3bl. 3.KorepeHTHbIH
ONTHYECKUH CUTHA/. YIVIOBOH CIeKTp IJIOCKUX BOJH. VIMIy/IbCHast U IepefjaTouHast
XapaKTePUCTHKK CBOGOJHOTO MPOCTPAHCTBA.

12

10

Paszpen 4. Ontnueckoe npeo6pazoBanue Pypbe H MPOCTPAHCTBeHHAs QUIbTPALMs.
1.ToHKast TMH3a Kak (ha3oBbIii TpaHCIIapaHT. JIMH3a Kak 3/IeMeHT, OCYILeCTBISIOLH
npeoGpasoanrie Oyphe. BiusiHue KOHEUHbIX pa3MepoB paboueii anepTypel. 2.0pMupoBaHye
KOTepeHTHOT0 ONTHYeCKOT0 CUTHA/IA C TOMOLIBIO aMITUTY/HbIX, (pa30BbIX M KOMILIEKCHBIX
TpPaHCMApaHTOB. 3.AHAM3aTOP CIeKTpa MPOCTPAHCTBEHHBIX YaCTOT N306pakeHNH.
4.0nTHYecKasi CHCTeMa MPOCTPaHCTBeHHO! (HIIbTpaLK n306pakeHNH. THITbI
MPOCTPaHCTBEHHbIX (GHUILTPOB. 5.Cor/IacoBaHHast MPOCTPAHCTBeHHAs (U/IBTpaLus.

16

10

10

Pazpen 5. onorpadus u ee npunoxenus. 1. dusnueckre NMPUHLNILI 3aITUCH U
BOCCTaHOBJ/IeHUs rojiorpamm. 2. Tonorpaduueckue GUIBTPBI U KOPPESITOPBI: KOPPEISTOP
Bangiep Jlrorra: cxema, IpUHLUI paboThI, JOCTOMHCTBA U HEJOCTATKH, KOPPENsATOp
COBMECTHOT'O Npeo6pa3oBaHus: CXeMa, TIPUHLIUIT paboThl, JOCTOMHCTBA M HEJOCTATKH. 3.
Tonorpaduyeckas nHTephepoMeTpst. 4. Buipl roorpaMm 1 061acTy IpuMeHeHus.

12

10

Paspen 6. Crioco0b1 Mojy IsUH JIa3epHOro u3/TydeHus. 1.0co6eHHOCTH MOAY/SLUN B
ONTHYeCKOM AuariazoHe. IIpsiMasi, BHeLIHsisl U BHYTPeHHsIs MOAY/IALMH. 2. YCTPOHCTBO,
TIPUHLIMIT PabOTh! M XapaKTePUCTHKH MOAY/ISITOPOB Ha OCHOBE JINHEHHOro
3/IEKTPOONTHYECKOrO 3dekTa. 3. YCTpoiCTBO, IPUHLUM PabOTHI ¥ OCHOBHbBIE
XapaKTePUCTHKM aKyCTOONTHUEeCKUX MOAY/STOpPoB. Pabora AO MOAY/IATOPOB B peXKUMe
nudpakuuy Pamana-Hara u Bparra. 4. TIpocTpaHCTBeHHO-BpeMeHHbIe MO/IY/ISITOPBI CBETa,
K1accubuKaLys ¥ IpUMeHeHue.

14

10

Paspgen 7. AKyCTOONTHYECKHE CHCTeMbI 00paboTKu uHdopmanuu. 1. AKycToOnTHYeCKHEe
CIIeKTpOaHaIN3aTophbl PaIMOCUIHAIOB. 2. AKYCTOONTHYECKHe KOPPe/ISITOPbI Paji0CUrHAJIOB.
3. Hepec’rpanBaeMLle aKyCTOONTHYEeCKHUe Cbl/IIII)TpI)I U CIIeKTPOMETPEBI Ha UX OCHOBeE.

10

+h

Paszpen 8. T'nOpujHbIe ONTHKO-/IEKTPOHHBIE CHCTeMBI 00paloTKn
1.0606111eHHBIe CTPYKTYPHBIE CXeMbI THOPH/IHBIX OMTHKO-3/IeKTPOHHBIX cucTem. 2. ITpumepbt
peaM3aliiy ONTHKO-3/1eKTPOHHBIX TMOPU/IHBIX CHCTEM: CUCTEMBI PACIIO3HABAHMSE;
MHOTOKaHa/IbHble KOPPeJISITOPbI; CUCTeMBbI CTIeKTPaJbHOTO aHa/Iu3a; FeOMH(POPMaLMOHHbIe
cucremsl. 3. O61aCTH PpUMeHeHHs! THOPUIHBIX OMTHKO-3/IeKTPOHHbIX CHCTEM.

10

Pa3aen 9. OTKpbIThIe ONTHYECKHE CHCTeMbI nepefaun nadopmanuu. 1. ITonstue
OTKPBITOW ONTUYECKOH CUCTeMB, KacCH(pUKALHS ¥ XapaKTePHUCTHKU cucTeM. 2. CTPYKTypHast
cxeMa OTKPLITOﬁ ONTHYECKOH CUCTEMBI nepenaun I/lHCbOpMa]_[l/Il/I, KOMITOHEHTBI CHCTEM. 3.
BuvisiHye BHELLHKUX YC/IOBUiA Ha paboTy OTKPBITBIX ONTHYECKUX CHUCTEM TepeJadn
nHbopMaLHK.

10

Paspen 10. BookoHHO-onTHYecKHe CHCTeMbl. 1. Bu/ibl oNTHYeCKUX BOJIOKOH U MX
OCHOBHbIe XapaKTepPUCTHKHU. 2. PacripocTpaHeHre ONTHUECKOTO U3/TyueHus B ONITOBOJIOKHE. 3.
TonsTHe 1 MexaHU3MBI 3aTyXaHUs U Aucnepcur B BOJIC. 4. TexHonoruy npousBojcTBa
OITUYECKUX BOJIOKOH. 5. TIpUMepbl pean3alii BOJIOKOHHO-ONTHYECKHUX CHCTEM.

12

10

Bcero 3a 9 cemectp

108

51

34

17

57

100

Bcero no AucHyIUinHe

108

51

34

17

57

100

3.2. JIaGopaTopHbIii NPAKTUKYM

Homep u HaumeHOBaHMe pa3jiesa
M CIMTUTAHBI

Tema /1a00paTOPHOro NpPakTHKyMa

Oo0bem,
ay/l. 4acoB

Pa3pen 2. dusnueckue 0CHOBBI ONTUYECKOM
00paboTKK MH(OPMALUH.

CBOMCTB JIUH3.

VccnenoBanue dypbe-rpeobpasyrommx

2

Paszen 4. Ontuueckoe npeobpa3oBanue Oypbe
Y TIPOCTPAHCTBeHHas! (PUITbTPALHsL.

WccnenoBanne cuCTeMbI ONITHYE CKOM
MIPOCTPAHCTBEHHOW (UIBTPALUH.

Hccnegopanue TUHEHHOTO
5JIEKTPOOIITHYECKOTO 3 deKTa.

HWccnenoBanue qudpakijy cBeTa Ha

22999




dKyCTHYeCKHX BOJ/IHaX.

I/ICCJ'IE,[[OBHHI/IE 3JIEKTPOOIITUYE CKUX

5 |Pa3pmen 5. Tonorpadwuist v ee MPUIOXKEHUS. 2
3¢ heKTOB B )KUJKUX KPUCTa/IaX.
6 Pazgen 6. CriocoObI MOAY/ISILIUY JIA3€PHOTO WccnenoBanue cBoicTB dyphe- 4
W3/Ty4YeHusl. rOJIOTPAMM.
7 Pa3nen 7. AKycToonThyeckre CUCTEMbI WccnenoBaHue akyCTOONITHYECKOTO 2
06paboTKu HH(pOPMALUH. CTieKTpOoaHasm3aropa.
8 |Pazgen 10. Bo/OKOHHO-ONTHUYECKHE CHCTeMBI.  |ITOroBas cjjaua 1abopaTopHbIX paboT 1
Bcero 3a 9 cemecTp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
CopepxaHue yueOHOro 3aJaHusA
n/n pasjena 4JacoB
JUCIMILTHHBI
Pazgen 1.
OCHOBHELE 1. O61ye cBefieHUs O JIa3ePHBIX U OTITHKO-3/1eKTPOHHBIX CHCTEMAX. 2.
1 |nonsmus u CTpyKTypHasi cCxemMa ONTHUKO-3/IEKTPOHHOUM CUCTeMBI [i7ist 06paboTKU 1 ’
P — niepezauu uHGopmaruu. 3. KOMIOHeHTHI ONTUKO-3/IeKTPOHHBIX CHUCTEM,
WX TapaMeTpbl U XapaKTepUCTHKU
UCLIUTIAHBI.
1. TlonsTre n3o0b6pakenus. [1peaBaprTebHast ¥ BTOpHUHasi 00paboTka
u306paxenuit. CucteMbl 06pabOTKH N300paXKeHHIA: ONITUKO-aHaI0roBasl,
) 3/IeKTPOHHO-aHa/I0roBast, 371eKTPOHHO-LIM(POBasi, ONTUKO-LIUPpOoBasi. 2.
Paspgen 2. IIpencrapneHve n300paykeHUH B BUe MaTpHLl. BUbl MpeBapuTeIbHOU
’ ;Qg;g::mne obpaboTku H306Pa>KeHI/H71 [ ToueuHas, J0KaILHAs U I100abHast 4
. obpabotka. [TeoiiHoe rpeobpa3zoBaHue Oypbe, CBEPTKA U KOpPeALus. 3.
ogmgecxom IleymepHoe nipeobpa3oBanue Oypre B MPAMOYTOIBHOU 1 MOSIPHOM
0OpaDOTKH cucTemMax koopguHar. [IpoctpaHcTBeHHbIe yacToThl. CBolicTBa JI10.
MHGpOpMALH. HexkoTopele [ByMepHBIe crieliuaabHble PYHKIMU U X (ypbe-00pa3sbl.
JBymMepHasi Koppesisiys. [JByMepHasi CBEpPTKa.
3 IMoaroroeka k sabopatopHoii pabore 1 4
Pasgen 3. .
DUBIIECKIE 1. ,Z[BYMeprje JIMHeltHbIe TIPOCTPaHCTBeHHO-MHBAapUAHTHEIE CUCTEMBI. 2;
i — NMnynbcHBIN OTKIMK U OTTHYEeCKAst NepefjaTouHas (yHKLS ONTHYeCKON
4 lonmmaeckoit CHCTeMbI [P KOTePEHTHOH 1 HeKOrePeHTHOH OCBeIeHHOCTH. OyHKUINN 8
KOTepEeHTHO repe/iauk MOAY/IALIMHA 1 (a3bl. 3.KorepeHTHbIN ONTUYECKHUI CUTHAI.
0GpaboTKu YrnoBo¥ CeKTp MI0CKUX BOMH. VIMIy/ibCHast 1 Tiepe/iaTouHast
. XapaKTepUCTUKU CBOOOIHOTO MPOCTPAHCTRA.
M300pa>KEeHUH.
1.ToHkast uH3a Kak (a30BbIi TpaHCapaHT. JIMH3a Kak 371eMeHT,
OCyIIeCTBsIOIINI Tipeobpa3oBanre Pypbe. BivsiHMe KOHEUHBIX
Pasgen 4. pa3MepoB paboueii anepTypsl. 2.DopMUPOBaHKE KOTEPEHTHOTO
OnTrueckoe OIITUYeCKOTO CUTHAJIA C TIOMOIIIBI0 aMIUTUTYIHBIX, (ha30BBIX U
5 |mpeobpasoBaHue |KOMILIEKCHBIX TPAHCIIAPAHTOB. 3.AHaIM3aTop CIeKTpa 4
dypbe u TPOCTPAHCTBEHHBIX YaCTOT u300paxkeHuit. 4.4.0nTuyeckast CUCTeMa
MPOCTPAHCTBEHHAs IPOCTPAHCTBEHHOM (QubTpaluy u300paskeHui. TUITbI
dbunpTparus. MPOCTPaHCTBeHHbIX GMIBTPOB. 5.CornacoBaHHasi MPOCTPaHCTBEHHast
dbunsTparus
6 IToaroroBka K jabopaTopHoii pabore 2 2
1. ®usnuecKre NPUHLUIIBI 3alUCHA U BOCCTAHOB/IEHUSI TOJIOTPaMM. 2.
Tlonorpaduueckue GUILTPLI U KOPPEISTOPLI: KoppensTop Banaep
7 Pazpen 5. JIrorta: cxema, IPUHIIMIT PabOThI, JOCTOMHCTBA U HEZIOCTATKH, 4
Tonorpacus v ee  |KOPPeJISITOP COBMEeCTHOTO IIpeoOpa30BaHus: CXeMa, IPUHLIUI paboTHl,
TIPUJIOKEHUS. JIOCTOMHCTBA U HeflocTaTky. 3. ['onorpaduueckas uaTepdepomeTpus. 4.
Buzibl rosiorpamMm ¥ 061aCTV IPUMEHEHUS
8 IToaroroBka K j1abopaTopHoi pabore 2
9 [Pasgen 6. Cnioco6rb1|1.0cob6eHHOCTH MOAY/SIY B ONTHUECKOM iuara3oHe. TIpsamas, 4
MOTY/ISIITAN BHEIIIHSASA U BHYTPEHHSIST MOAY/IALMU. 2. YCTPOHCTBO, MPUHLIUI pabOThI U
JIa3epHOT0 XapaKTepUCTUKU MOZY/ISITOPOB Ha OCHOBE JIMHEIHOTO
W3/TyueHwUs.. 371eKTPOONTHUEeCKOro 3dderTa. 3.YCTpoiCTBO, MPUHIUIT paboThl U
OCHOBHbIE XapaKTEPUCTUKH aKyCTOONTHUECKUX MOJYIATOpOB. PaboTa
7 22999




AO mogaynaTopoB B pexxuMe audpakiuu Pamana-Hara v Bparra. 4.
ITpocTpaHCTBEHHO-BpeMeHHbIe MOLY/ISATOPHI CBeTa, KjlacCUhHUKaLus U
MIpYMeHeHHe
10 IMToaroToBKa K 1abopaTopHOi paboTe 2
Pasgen 7. 1. AKyCTOOINTHYECKHIE CTIeKTPOAHA/IM3aTOPhl PaJMOCUIHAJIOB. 2.
11  |[AKYCTOONTHYECKHE AkyCTooNTHYECKHe KOPPE/STOPbl PaAHOCHTHaoB. 3. [TepecTpanBaembie| 2
CUCTEMBI aKyCTOONTHYECKKe (DUIBTPBI U CIEKTPOMETPbI Ha UX OCHOBE
06paboTku
12 lyadopmarmn. IToxroroBka K labopatopHoii pabore 2
Paspen 8.
T'ubpuHbIe 1.060011eHHBIE CTPYKTYPHBIE CXeMbI THOPH/HBIX ONTHKO-3IeKTPOHHBIX
OTITHKO- cucreM. 2.JIpuMepsl pean3alyi ONTHKO-/IeEKTPOHHBIX THOPHIHBIX
13 |anekTpoHHBIE CHCTeM: CHICTEMBI PAaCIiO3HABaHNsl; MHOTOKaHa/IbHbIe KOPPeJISITOPH; 6
CUCTEMBI CHUCTeMbI CIIEKTPa/IbHOIO aHa/13a; reorH(pOPMaLOHHbIe CUCTeMBL. 3.
0b6paboTku O06nacTy NpUMeHeHUsI THOPUAHBIX OMTUKO-3/IEKTPOHHBIX CUCTEM
nHbOopMaLyy.
Pazmen 9. 1. TToHATHE OTKPBITO# ONTHUYECKON CUCTeMBbI, KiacCU(PUKAIUS U
OTKpBIThIE XapaKTepUCTUKU cucTeM. 2. CTPYKTypHasi CXeMa OTKDPBITOM ONTHYeCKOi
14 |onTnueckue CHUCTeMbl Nlepesiaul MH(POpMaLKKY, KOMIIOHEHTbI cucTeM. 3. BiusiHue 4
CHCTeMBI ITepe/jaud [BHEIIHUX YCI0BHH Ha pabOTy OTKPBITBIX ONTUYECKUX CUCTEM TIepe/iaurt
H“H(pOopMaLUH. vH(popMaLyu
1. Buzipl onTHYeCKUX BOJIOKOH U UX OCHOBHBIE XapaKTepUCTUKU. 2.
PacripocTpaHeHre ONTUUECKOTO U3TyueHHs B onToBosiokHe. 3. [ToHsiTHe
15 Pazzen 10. Y MexaHU3MblI 3aTyxaHus U gucriepcuu B BOJIC. 4. TexHosioruu 6
BosiokouHo- MIPOU3BO/CTBA ONITUYECKUX BOJIOKOH. 5. [IpuMepsl peanu3anyu
OITHYeCKHe
BOJIOKOHHO-ONTHYECKHUX CUCTEM
CHCTEMBI.
16 CamocTosiTenbHasi MOATOTOBKA M 0()OpPM/IeHHEe U aHa/Ii3 OTYETOB T10 1
sabopaTopHbIM paboTam
Bcero 3a 9 cemecTp 57
4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1 (2| 3 (4|5 |6 7 |8/ 9 |10/ 11 (12| 13 |14 15 |16 17
OTu. OTu. OTu. OTu. OTu. Oru. Bonp.lud.3ay,
TexKJTP o JIP JIP|TexK| TP o JIP P o JIP AP o JIP P o JIP P JI;(I)’ AP mad. 3ad.

YcnoeHble 0603HaueHUSI:

[P — nuarHocThueckasi paboTa;

TekK — BOIpPOCHI [/151 TEKYIL|ET0 KOHTPOJIS;

JIP — naboparopHast pabora;

Ortu. no JIP — otuet 1o JIP;

Bomp.Iud.3au — Bonpocs! K guddepeHMPOBaHHOMY 3aueTy;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonmx popmax:
[TMarHocTuyeckasi pabora;

BOIIPOCHI /I/Is TEKYIIIEr0 KOHTPOJIS;
yabopaTopHasi paboTa;
otuet 110 JIP;

BOTIPOCHI K i depeHI[MDOBaHHOMY 3aueTy.

IIpomexyTouHas arTecTanusi IPOBOJUTCS B hopMax:
muddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, B. A. Bopeiimio, Y. M. EBIokuMOB. . JIa3epsl: npuMeHeHus U ripunoxeHust. CIT10.:
Jlanb, 2016, 551. pec.

2. A. C. bopetimmo, B. A. Bopetimo, Y. M. EBgokumoB. . JIazepsr: npuMeHeHus 1 nipunoxkenus. CI10.:
Jlanp, 2016, 16 3K3.

3. B. A. bopetiio, JI. b. KourH. . 371eKTPOHHbIE KOMIIOHEHTHI Jla3epHOM TexHUKU. CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2015, 28 3K3.

4. B. A. Bopeiiuo, JI. B. KounH. . DneKTpoHHbIe KOMIOHEHTHI j1a3epHoi TexHuku. CI16.6I'TY
"BOEHMEX" um. 1. ®. YctuHosa, 2015, 1. pec.

5. B. B. KnyzasuH. . AKycToorntuueckue ycrporicTea 06pabotku curHanos. CII6.BI'TY "BOEHMEX" um.
M. ®. YcruHoBa, 1997, 61 9K3.

6. B. I. HeuaeB. . ONTHKO-BOJIOKOHHBIE cHcTeMbI cBs3u. HoBocubupck: M3a-eo HI'TY, 2003, 5 9K3.

7. JI. b. KounH. . Ontuueckue cucteMbl 00paboTku nadopmaruu. CI16.BT'TY "BOEHMEX" um. [1. ©.
YctunoBa, 2002, 31. pec.

8. JI. B. KouwuH. . JIazepHsble cucteMbl 00pabotku u nepefauun nadopmaryu. CI16.6T'TY "BOEHMEX" um.
[. ®. YcruHoBa, 2011, 31. pec.

9. JI. b. KouuH, B. ®@. Jlebenes, A. I1. IToroga. . Ontuueckue usmepenus. CI16.BT'TY "BOEHMEX" um. /1.
®. Yctunosa, 2013, 40 3k3.

10. O. K. CknisipoB. . Bo/IOKOHHO-ONITUYECKKEe CeTH U crcTeMbl CBsi3U. CaHKT-TTetepOypr: Jlaub, 2022, 371.

pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:

1. . [IpumeHeHne MeTo[0B (pypre-onTUKU. M.: Paguo u cBs3b, 1988, 1 3k3.

2. A. B. Benos, A. C. Bopetiio, A. B. Mopo30g. . [IpoekTrpoBaHUe 1 HafI€>KHOCTh Jia3epHBIX KOMITJIEKCOB
cnenanbHOro HasHauenus. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2014, 3 3Ks3.

3. k. Naysp. . OnTrueckue crucreMsl cBg3u. M.: Paguo v cBsi3b, 1989, 1 3k3.

5.3. Ilepuogrueckue U3gaHust:
1. EcTecTBeHHbIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;
2. https://moodle.voenmeh.ru/ — BI'TY &quot; BOEHMEX&quot; um. [1.D. YcruHora / Moodle.

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

WHbopmalioHHbIe CTIpaBOYHbBIE CUCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(oOpMalioHHbIH [TOpTaa paBoBOM MH(POPMALUH.

5.5. ITporpamMmmHOe obecrieueHue:

1. Matlab 2015a SP1;
2. Mathcad Prime 3.1.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TTpoexkrtop.

6.2. JlaGopaTopHbIe 3aHATHUA:

1. YcTaHOBKa /17151 U3yUEHUS )KUAKUX KPUCTA/UIOB U aKyCTOOIITUYECKOTO MOJY/IATOPA;

2. YcTaHOBKa 1 UCC/IeI0BAaHUS TIOTYTIPOBOAHUKOBBIX JIa3€POB;

3. YcTaHOBKa /7151 U3yueHust arMOChepHOM TMHUM CBSI3H;

4. YcTaHOBKa /11 N3yUeHUs TIO/IIPU3AI[UM CBETA M 3JIEKTPOONTHUECKOTO MOAIY/ISTOPA;

5. YcTaHoBKa /71 UCCieJOBaHUsA UHTepGhepeHIInH, AudpPaKIMU U ONTUYeCckol 00paboTKU cHUrHaa
(onTuueckoe dyphe-npeodbpasoBaHue);

6. Matlab 2015a SP1;

7. Mathcad Prime 3.1.

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpe/iHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
JIABEPHBIE 11 OIITUKO-3/IEKTPOHHBIE CUCTEMBbI

AnHoTanusa paboueii nporpaMMsl

HOuctuminaa JIABEPHBIE U OIITUKO-9J/IEKTPOHHBIE CUCTEMBI sBnsieTcs AUCHUIIAHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HarpapsieHuto 11.05.01 PaduosnekmpoHHble cucmembl U KoMn/aeKcbl. JUCITUTIMHA peann3yeTcs: Ha (aky/ibTeTe
U Vudopmaumonsbix U ympaeastomux cucremM BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadexapoit 14
PAIVOSJIEKTPOHHBIE CUCTEMBI YITPABJIEHUA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-1 criocobHOCTh OCYIECTBSITh AHAN3 COCTOSIHUSL HAyUYHO-TEXHUYECKOM MPoO/IeMBI, OTIPeZiensSiTh e |
BBITIOJIHSITh TIOCTAHOBKY 3a/jau MPOeKTHPOBaHUS.

Cojep>kaHrie JUCIUIUIMHBI OXBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C 00pabOTKOM, repesiaueil M XpaHeHHEM
rH(bOpPMALIK C TIOMOIIIBIO J1a3ePHBIX U ONTHKO-3/IeKTPOHHBIX CUCTEM.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
e jabopaTopHasi paboTa;
e oruetT 1o JIP;
e BOMPOCHI K AuddepeHI[IPOBAaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHIMPOBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITAHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi npakTHKyM (17 u.), camocTosTe/nbHast pabora
crygenra (57 a).
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K paboueii np

IIpunoxenue 2
orpamMme JUCLHILTHHBI

JIABEPHBIE 11 OIITUKO-3/IEKTPOHHBIE CICTEMbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTpOJIe yCI1eBaeMOCTH 1 IPOMEXKYTOUHOM aTTecTali 00y

YAROIL[UXCSI.

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

HaumeHnoBaHue padoTbl

Pexkomenpyemas
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. OCHOBHBIE IOHATHSA U ONPe/e/IeHUs AUCIUIUINHBI.

1. OO01Me cBeieHUs O Jla3epHBIX M ONTHKO-3/IEKTPOHHBIX CHCTEMaX. 2.
CTpyKTypHasi CXeMa ONTHKO-37IeKTPOHHOU CUCTeMBI /151 00paboTKH 1
nepefiauy “HGopmaLuu. 3. KoOMIOHeHTbI ONTUKO-3/1eKTPOHHBIX
CUCTeM, UX IapaMeTpbl U XapaKTepUCTUKU

JI. b. KouuH. .
OnTuyeckue CUCTeMBbI
06paboTku
nHpopMaIm:
CII6.BI'TY
"BOEHMEX" um. /I.
®. YcruHora, 2002
1)

A. C. bopeiiio, B. A.
Bopeiiiio, 1. M.
EBOKHMMOB. .
Jlazepsl: IpUMeHEeHUs!
u npunokeHust: CI16.:
Jlanb, 2016 (1)

A. B. benos, A. C.
Bopeiimio, A. B.
Mopos3os. .
[IpoektrpoBaHue u
HaI6>KHOCTh
Jla3epHbIX
KOMIT/IEKCOB
CTieliaabHOTO
Ha3HaueHUS:
CII6.FI'TY
"BOEHMEX" um. [I.
®. YctuHoBa, 2014
1)

B. A. Bopetiro, JI. b.
Kouwmh. .
OJIEKTPOHHbBIE
KOMITOHEHTBI
Jla3epHOW TeXHUKU:
CII6.BI'TY
"BOEHMEX" um. [].
®. YcruHoBa, 2015

©)

Wtoro no pa3zeny 1

Pazpen 2. ®u3nuecKkue 0CHOBBI ONMITHYECKOU 00pa

0oTku nHpOpMauM.

1. TTonsTre u306pakenus. [1peaBapuTebHast U BTOpHUHasi 00paboTka
n3obpakeHuit. CrucTeMbl 00paboOTKH M300pa’keHUIA: OMTHUKO-
aHaJIOroBasi, 3/IeKTPOHHO-aHA/IOT0Bast, 3/IeKTPOHHO-LIU(POBas,

13

. IIpumenenue
MeTo0B ¢yphe-

onTuku: M.: Paguo u
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onTUKo-IMdpoBas. 2. TIpe/craBneHre U300paKeHNH B BU/Ie MaTpUI].
Buzibl ipesiBaputesibHON 06paboTKU n300pakeHuii [ ToueuHas,
JloKasibHasl U TobanbkHast 06paborka. [IBoiiHoe rpeobpa3oBaHue
®dypbe, CBepTKa U Koppessiyst. 3. [IsymepHoe ripeobpa3oBanue dypre
B TMIPSIMOYTOJILHOM U TIOJISIPHOM CHCTeMaX KOOpJWHaT.
[TpoctpaHcTBeHHbIe yacToThl. CBoticTBa JI1®P. HekoTophie
JIByMEpHbIe CrielfuaibHble QYHKIMU U UX (ypbe-o0pasbl. [IBymMepHast
Koppesisiiys. J[BymepHas CBEpTKa.

IToaroroeka K jabopaTtopHoii pabore 1

CBs13b, 1988 (1-2)
A. C. bopeiimo, B. A.
Bopeiimo, 1. M.
EB1OKHUMOB. .
Jlazepel: TIpUMeHeHus
u npunoxkenwst: CII6.:
Jlanb, 2016 (1-2)
B. A. bopetimo, JI. b.
KouuH. .
O/NeKTpOHHbIe
KOMIIOHEHTHI
Jla3epHOU TeXHUKU:
CII6.BI'TY
"BOEHMEX" um. [.
®. Yctunona, 2015
(1-2)

JI. b. KouuH, B. ®.
Jlebenes, A. I1.
IToroga. .
Onrrnueckue
H3MepeHust:
CII6.FI'TY
"BOEHMEX" um. [I.
®. Yctunosa, 2013
(1-2)

Wtoro no pa3geny 2

8

Paspen 3. ®usnuecKne NPUHIUIBI ONITHYECKOI KOrepeHTHO! 00padoTKy n300pakeHHu .

1. IBymMepHbIe TMHEHbIe POCTPAaHCTBEHHO-MHBAPUAHTHBIE CHCTEMBI.
2. IMny/ibCHBIM OTK/IMK M ONITHYeCKas IlepeiaTouHast GyHKIMs
OITHUYeCKOW CUCTeMBI ITPU KOTepEHTHOU 1 HeKOTepeHTHOMN

A. C. bopeiiiiio, B. A.
Bbopetimo, 1. M.
EBIOKHMMOB. .
Jlasepsl: npuMeHeHUst
u npunokerust: CI16.:
Jlaus, 2016 (1-3)

. IIpumenenue
MeTOZIOB (hyphe-
ontuku: M.: Pagvio u

OCBellleHHOCTU. DyHKLWY Tlepejaur MOAYISLUU U ¢a3bl. CBsi3b, 1988 (1-2) 8
3.KorepeHTHbI# OINTHUYECKU CUTHAJI. YTJIOBOM CIIEKTp IUIOCKUX BojH. | B. A. Bopeiio, JI. B.
VmmynbCcHas ¥ TiepeJjaTouHasi XapaKTepUCTUKK CBOOOJHOTO Koum. .
MPOCTPAHCTBA. DJIEKTPOHHbBIE
KOMIIOHEHTHI
Jla3epHOW TeXHUKU:
CII6.BI'TY
"BOEHMEX" um. /1.
®. YctuHoBa, 2015
(1-3)
Wroro no pasgeny 3 8
Pa3pen 4. OnTuueckoe npeodpazoBanue Oypbe U MPOCTPAHCTBeHHas (pUIbTPaIus.
1.Tonkas iH3a Kak (a30BbIi TpaHCITapaHT. JIMH3a KakK 371eMeHT, JI. b. KouuH. .
OCYIIeCTBIsTIONIUIN npeobpa3oBanye Oypbe. BusHUe KOHEUHBIX OnTuueckue CUCTeMbI
pa3mepoB paboueii arepTypsl. 2.>0pMUpOBaHHEe KOTePEeHTHOTO 00paboTKH
OITHMYeCKOr0 CUTHaJIa C IOMOILbIO0 aMIUVIUTYHbIX, ()a30BbIX U vH(bopMaLu:
KOMIUJIEKCHBIX TPaHCIIapaHTOB. 3. AHa/M3aTop CIieKTpa CII6.BI'TY 4
MPOCTPAHCTBEHHBIX UAaCTOT u300paxkenuid. 4.4.0ntuueckas cucreMa | "BOEHMEX" um. /1.
IIPOCTPAHCTBEHHON (pusbTpaLyy u306paxkeHui. TUIIbI ®. YcruHoBa, 2002
MIPOCTPAHCTBEeHHBIX (MIBTPOB. 5.CoracoBaHHas! IPOCTPAaHCTBEHHAs (1-2)
bunbTparys . [IpumeHeHue
IMoaroToBKa K jabopatopHoii pabore 2 MeTOLOB (hypbe- 2

14

orrtuku: M.: Paguio u
CBs13b, 1988 (1-2)
JI. b. KouuH. .
Jla3epHble cruCTeMBbI
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00paboTKy U
nepesaunt
VH(popMaLyu:
CII6.BI'TY
"BOEHMEX" um. [I.
®. Yctunosa, 2011

(1-2)
Wrtoro no pazgeny 4 6
Pazpen 5. Tosorpadus u ee npuIoKeHUs.
JI. b. KouuH. .
OnTuueckKue CUCTeMbI
1. ®usnuecKre NPUHLUITI 3alUCHA U BOCCTAaHOB/IEHUSI TOJIOTPaMM. 2. 00paboTku
Tonorpaduueckue GuUILTPLI U KOPPEISTOPLI: KoppensTop Banzaep nHpopmaLuu:
JIrorta: cxema, IPUHIMIT PabOThI, JOCTOMHCTBA U HEZIOCTATKH, CII6.BI'TY 4
KOppE/ISITOp COBMECTHOI'O Mpeodpa3oBaHust: cxema, IpuHiun pabotel, | "BOEHMEX" um. /1.
[IOCTOMHCTBA U HeplocTaTku. 3. ['onorpadmueckas uatepdepomerpust. | . YcruHosa, 2002
4. Bujibl roJiorpaMM U 00/1aCTH TIPUMEHEHUsT (3-5)
. IIpumenenue
MeTOZI0B (pyphe-
. orrtuku: M.: Paguo u
IToaroroBka K j1abopaTopHoi pabore cBsi3b, 1988 (2,3,11) 2
Wroro no pa3geny 5 6
Pazgen 6. Cioco0bI MOAY/IAIUM JIa3ePHOTO0 U3/TyYeHH.
JI. b. KouuH. .
Onrrueckue CUCTeMbl
06paboTku
1.0cobeHHOCTH MOAY/AIMY B ONTHUECKOM Auaria3one. [Ipsmas, uHpopMaLu:
BHEIIHSS ¥ BHYTPEHHSIST MOAY/IALMHU. 2. YCTPONUCTBO, PUHLMI PaboThl | | CHG'BF?Y
1 XapaKTepPUCTUKU MOAY/ISTOPOB Ha OCHOBe JINHEHHOTr0o BOEHMEX" . [I.
3JIEKTPOOITUUECKOT0 3¢pdekTa. 3.YCTpOHCTBO, MPUHLIMIT pabOThHI U @. Yerunosa, 2002 4
OCHOBHBIE XapaKTePUCTUKH aKyCTOONTHUYECKMX MOJY/ISTOpoB. PaboTa (1'51 )
AO mopynsTopoB B pexxuMe Avdpakiuu Pamana-Hara u bparra. 4. B. A. Bopetino, J1. B.
ITpocTpaHCTBeHHO-BpeMeHHbIe MOY/IATOPBI CBETa, KIacCUhUKaIys U Koans, .
NpUMeHeHke O/NeKTpOHHbIe
KOMIIOHEHThI
Jla3epHOU TeXHUKM:
CII6.BI'TY
"BOEHMEX" um. [.
. ®. Yctunona, 2015
IToaroroBka K j1abopatopHoi pabore (1-3) 2
Wrtoro no pasgeny 6 6
Pa3gen 7. AKycToOnITHYECKHE CHCTEeMBI 00padoTKH HH(popMaum.
B. B. Knyg3uH. .
AKycToonTuyeckue
yCTpOiiCcTBa
06paboTKN CHUTHAJIOB:
CII6.FI'TY
1. AKycToOInTHYeCKHe CrIeKTPOaHaIu3aTophbl PajMOCUTHAJIOB. 2. "BOEHMEX" um. /.
AKYCTOOITHYeCKre KOPPeIsSTOPhl PaIMOCUTHAJIOB. 3. ®. Yerunosa. 1997 7
[lepecTpanBaeMbie aKyCTOONTHYECKHE (PUIBTPHI U CIIEKTPOMETPHI Ha (1-3) ’
X OCHOBE B. A. Bopeiimo, JI. B.
KouuH. .
OJIEKTPOHHbIE
KOMIIOHEHTHI
Jla3epHOU TeXHUKU:
CII6.BI'TY
. "BOEHMEX" um. [I.
IToaroroBka K J1abopatopHoi pabore ®. Yerunosa, 2015 2
(1-3)
Wtoro no paspeny 7 4
Pazpen 8. T'uOpujHbIe ONTHKO-3/IEKTPOHHBIE CHCTeMbI 00padoTKu NH(popManum.
| I
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1.0600111eHHBIE CTPYKTYPHBIE CXeMBbI TUOPU/IHBIX OMITHKO- . [TpumeHeHue 6
3JIEKTPOHHBIX cucTeM. 2.IIpuMepsl peau3aliiy ONTHUKO-3JIEKTPOHHBIX | METO/IOB (ypbe-
TUOPUTHBIX CUCTEM: CUCTEMBI PACIIO3HABAHUST; MHOTOKaHA/TbHbIE ontuku: M.: Pagvo u
KOPPeJIATOPbI; CUCTEMBI CIIeKTPaJbHOIO aHaIu3a; CBsi3b, 1988 (4-5)
reorH(pOpPMaloOHHbIe cucTeMbl. 3. O61acTH IpUMeHeHHsT TUOPUTHBIX
OITTUKO-3/IEKTPOHHBIX CCTEM
Wroro no pa3geny 8 6
Pa3pen 9. OTKpBIThIE ONTHYECKHE CHCTEMBbI Nepejaund HH(OpPMaLuu.
JI. b. KouuH. .
Ornrtrueckue cuCTeMbl
06paboTku
vH(popMaLyu:
CII6.BI'TY
"BOEHMEX" um. /[].
®. YctuHosa, 2002
(1-4)
1. TToHsITHE OTKPBITOM ONTUYECKOW CUCTEeMBI, KnaccuuKays 1 B. A. bopetimo, JI. b.
XapaKTepUCTUKH cucTeM. 2. CTPYKTypHasi CXeMa OTKPBITOH KouwH. .
OTITUYECKOUM CUCTEMBI Nepefiauu UHGOPMAI[UH, KOMITOHEHTBI CHCTEM. ONeKTPOHHBIE 4
3. ByiusiHMe BHEIIHUX YCIOBHUNA Ha PabOTY OTKPBITBIX OMTHYECKUX KOMITOHEHThI
CUCTeM repefaun uHdopmarm Jla3epHOU TeXHUKM:
CII6.BI'TY
"BOEHMEX" um. [I.
®. Yctunona, 2015
(1-3)
k. T'ayap. .
OnTuueckKue CUCTeMbI
cBa3u: M.: Pagno u
CBsi3b, 1989 (1-3)
Wroro mo pa3zeny 9 4
Pazgen 10. BosiokoHHO-ONITUYECKHE CHCTEMbI.
O. K. Cxyisipos. .
1. Busibl ONTHYECKUX BOJIOKOH M UX OCHOBHBIE XapaKTEPUCTUKU. 2. BonokorHo-
PacrnipocTpaHeHye ONTUYeCKOro U3/y4eHHsl B ONITOBOJIOKHe. 3. ONTUIECKHME CETH 1
TToHATHe U MeXaHU3MbI 3aTyXaHus 1 aucriepcuu B BOJIC. 4. CHCTEMbI CBSI31: 6
TeXHOIOrUK POM3BO/CTBA ONTHUECKUX BOJIOKOH. 5. ITpuMepsI Canxr-TletepOypr:
peanu3aliy BOJIOKOHHO-ONTUYECKUX CUCTeM Jlanb, 2022 (1-3)
B.T. Heuaes. .
OnTHUKO-BOJIOKOHHBIE
CamocrosiTeTbHast IOATOTOBKA U 0(hOpMJIEHHE U aHA/TU3 OTUYETOB T10 CHCTEMBI CBA3H:
y1abopaTopHLIM paboTam Hosocubupexk: Usp- 1
Bo HI'TY, 2003 (1-3)
Wroro mo paszgeny 10 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE M1 OIITUKO-3/IEKTPOHHBIE CUICTEMbBI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

e BOIPOCHI AAJIs TEKYILIEr0 KOHTPOJIS;

e jyabopaTopHasi paboTa;

e otuet 1o JIP;

e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e uddepeHMPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

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

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

Bomnpocs! AJist TEKyIero KOHTPOJIs
CryzeHTy npefyiaraeTcst 5 BOIPOCOB 10 pe3y/ibTaTaM MPOXOKAEHHs pa3zesia, Ha KOTopble He00X0ANMO
JlaTb NIpaBU/ILHBIN OTBET.

JIaGoparopuasn pabora
Ionyck K 1abopaTtopHoi paboTe, Kaxk/1as MO3MIIMSA OIIeHUBAETCI MaKCUMasibHO 3 Gara:
- CTeTeHb TOTOBHOCTH MPOTOKOJIa (He MeHee 2 0asuioB);
- IOHVMaHHWe UCCIeNYeMOro siBjieHus (He MeHee 2 6aioB);
- IOHUMaHHUe 1iem paboTsl (3 6asa);
- OTBEThbI HAa KOHTPOJIbHBIE BOIIPOCHI (3 Oasa).

OTuet no JIP

OrtueT 1o :abopaTopHO# paboTe Mpe/CTaB/IsSeTCs B IeYaTHOM BH/le B hopmare, MpeAyCMOTPEeHHOM
11a6/I0HOM OTueTa 110 JlabopaTopHOM paboTe. 3allUTa OTUeTa MPOXOAUT B (hOpPMe ZI0K/Ia/la CTy[EeHTa 10
BBIMOJTHEHHOH paboTe 1 OTBETOB Ha BOIIPOCHI MPEo/aBaTerisl.
Ecnu opopmiieHre oTueTa 1 MoBefieHHe CTYA€HTa BO BPEMS 3all[UThl COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSIM,
CTYAEHT MOoyYaeT MaKCHMa/TbHOe KOJTMUeCTBO OasIIoB.
OCHOBaHUSIMH [1J151 CHYDKEHHsI KOJTMUeCTBa Oa/iyIoB B iMara3oHe OT Max /10 Min siBJISFOTCS:
* HeOpe)KHOe BBITIOJTHEHHE,
* HU3KOe KaueCTBO rpad)uuecKoro Marepuarnia.
OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT ZI0PabOTKe B CydYae:
* OTCYTCTBUSA HEOOXOUMBIX Pa3fiesioB,
* OTCYTCTBUSA HEOOXOIUMOTr0 rparueckoro MaTepuana,
* HEKOPPeKTHO# 00paboTKM pe3y/bTaToB U3MepeHHi.
3amura JIP nipesycMarpHrBaeT 00CY>KeHue TIOpsi/iKa PelleHus TIPelyCMOTPEHHbBIX ee TeMaTUKOM 3a/jau,
BKJTFOUast TPOBEPKY YCBOEHUSI CTYAEHTOM COOTBETCTBYIOIIWX CBeJIeHNH U3 TeOPHH.

Bonpocs! k guddepeHIUPOBaHHOMY 3aUeTy

1. OnTryeckurii [uana3oH 3MeKTPOMarHUTHOTO u3nydenusi. Vicrounrkuy cBera. OcobeHHOCTH
LIBETOBOCTIPUSITUS Ue/IoBeueCcKoro rmasa.
2. DneKTpopa3spsi/iHble ra30Bble J1a3ephbl
3. TBepzoTesnbHbIe J1a3epbl
4. TTonynpoBOIHUKOBBIE J1a3epbl
5. Ionustue u3obpaxenust. [TpescraBienye n3o00paXkeHuii B Bujie Matpull. /J[BoiiHOe ipeobpa3zoBaHue Pypee,
CBepTKa U KOppesLys.
6. [IBymepHoe npeobpa3oBaHure Oypbe B PSMOYTOIBHOM U TIOJISIPHOM CUCTeMaX KOOPAMHAT.
[TpocTpaHCcTBeHHBIE YacTOThl. HeKOTOpBIe [ByMepHbIe crieljiaibHble GYHKIMUA U UX (ypbe-00pa3bl.
JBymepHas koppessanus. JIBymepHast CBEpTKa
7. [IByMepHbIe JIMHeliHble TPOCTPaHCTBEHHO-WHBAPUAHTHBIE CUCTEMBbI
8. IMIy/ibCHBIN OTK/IMK U ONTHYeCKast epeAaTouHast GyHKLMsI ONITHUYeCKOM CHCTeMbI ITPY KOTePEeHTHOW U
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HEKOTrepeHTHOM OCBELLIeHHOCTH.

9. KorepeHTHBII ONTUYECKUI CUTHA/. YIVIOBOH CIIEKTP IJIOCKUX BOJH. VIMITy/IbCHas U IepefaToyHas
XapaKTepUCTHKX CBOOOJHOTO POCTPAHCTBa

10. Tonkas ivH3a Kak ¢a30BbIi TpaHCMapaHT. JIMH3a Kak 371eMeHT, 0CyIeCTBIIsIOmK rpeobpa3oBanue ®yphbe.
BnusiHre KOHeYHBIX pa3MepoB paboueli arepTypal.

11. ®opmupoBaHue KOTePeHTHOTO ONTUUECKOTO CUrHasIa C TIOMOII[BI0 aMITUTYAHbIX, ()a30BbIX M KOMITJIEKCHBIX
TpaHCIapaHTOB.

12. ®usnyeckre IPUHLMIILI 3aIIMCH ¥ BOCCTAHOBJIEHHS FOJIOTPaMM.

13. Tonorpaduueckre GpUALTPEI U KOPPEISTOPHL: Koppessitop Bangep Jlrorra: cxema, MPUHLMIT PabOoThI,
JIOCTOMHCTBA 1 HeJOCTAaTKH, KOPPEJISITOP COBMECTHOTO Mpeo0pa3oBaHus: CXema, PUHLUIT paboThI,
JIOCTOVMHCTBA M HeJJOCTaTKU.

14. CuHTe3upoBaHHbIe rojorpaMMmsl. [IpumeHeHre

15. OcobeHHOCTH MOJY/ISAIIUYM B ONITUYECKOM Jivarna3oHe. Hanbosee mpuMeHsieMble TEXHUUECKHEe PEeleHMs.

16. YcTporicTBO, PUHLIMT PabOoThl M XapaKTEPUCTHKH MO/IY/IITOPOB Ha OCHOBE JTMHEMHOTO
3JIeKTPOOIITHUECKOTO 3 deKTa.

17. YcrpoticTBo, IpUHLMT pabOThl M OCHOBHBIE XapaKTePUCTUKH aKyCTOOIITHUECKMX MOAy/sATOpoB. Pabora AO
MOZY/IATOPOB B pexkuMe Audpakiuu Pamana-Hata v Bparra.

18. JlazepHas crcTeMa nepefaun uH(opMalum

19. BonokoHHO-OTITHYeCKast ja3epHast CHCTeMa repefaun nH(OopMalivm.

JuddepennpoBanHblii 3aueT
IomyckoM K c/iaue 3aueTa sIBJIsSIeTCs Ciaua BCexX 1abopaTopHBIX PaboT.
3aueT BLICTAB/ISETCSA TI0 pe3y/ibTaTaM paboThl B CEMeCTPE U TI0 pe3y/ibTaTaM OTBETOB Ha /iBa BOMPOCa
C/TyyaiHbIM 00pa30M BhIOUpAeMbIX U3 CIIMCKA.
Orienka hopMUPYeTCst UCXO/IS U3 CJIeIYIOIIUX KPUTEPHUER:
- BrimosiHeHue U 3aiuTa Bcex 1abopaTopHBIX paboT Oe3 OTMOMHUTETEHOTO OTIPOCa WK C HelPaBUIbHBIMU
OTBETaMH - "'y/IOBJIETBOPUTEJILHO"
- O[IvH TIpaBWILHBIM OTBET - ""XOpo11Io"
- 1Ba rpaBU/IbHBIX OTBETA - "OTJIUYHO"
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OcHoBHBbIE BoONDOCh ISl TEKVIIIEro
5 9 |moHATHA M ompe/e/IeHUsA 4 2 2 0 2 10 P A yu
KOHTDOJIS
JAUCIUILUTHHBI,
Pa3pen 2. ®usnueckue
5 9 |oCHOBBI ONITHYECKOMH 14 | 6 4 2 8 10 JTaboparopHast pabora
00paboTku nHpopManum.
Pa3pen 3. ®Puznueckue
5 g |MPHHLUIBI ONITHYECKOH 12 4 4 0 8 10 Bornpocs! A5t TeKy1iero
KOrepeHTHOI 00padoTKu KOHTDO/A
H300paKeHHH.
Pazpen 4. OnTuueckoe
5 9 npeodpa3oBaHue Oypbe U 16 | 10 4 6 6 10 JlabopatopHasi paboTa,
NPOCTPaHCTBeHHAsA Ortuet no JIP
bunbTpanus.
5 9 Pazpen 5. Tosiorpadus u 12 6 4 7 6 10 JlabopatopHas paboTa,
ee MPUI0KeHHUs. Ortuet no JIP
Pazpen 6. Cioco0bI JaBoparopHas pabora
5 9 |mopynsiLuM J1a3epHOro 14 8 4 4 6 10 Oruer 1o JIP
U3/IydYeHusl.
Pazpnen 7.
AKyCTOONTHYECKHE JlabopatopHas paboTa,
5 9 8 4 2 2 4 10
CHCTEMBI 00PadOTKH Ortuet o JIP
uHdopmanum.
oraKo 3K pomIIE Oraermio IR
5 9 P 8 2 2 0 6 10  |Bomnpocel jj1s TeKy1ero
CHCTEeMBI 00PadOTKH
KOHTPOJIS
uHpopManuu.
Pazgen 9. OTKpbITHIE BONDOCK 115l TEKVILIEro
5 9 |omnTHUecKue cUCTeMbI 8 4 4 0 4 10 P A ym
KOHTPOJIS
nepejgauu nHpopmanmm.
Borpocs! k
5 9 Pazpen 10. BosiokoHHoO- 12 5 4 1 7 10 nudbepeHIIPOBAHHOMY
ONTHYEeCKHe CHCTeMBbI. 3ay4ery,
Ortuet no JIP
Bcero 3a 9 cemectp 108 | 51 | 34 17 57 100
Bcero no gucHunInHe 108 | 51 | 34 17 57 100
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IICK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2
Ne 3
Ne 4

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

MeriaeT /i1 NpensITCTBUE, KOTOPOe He HAXOAUTCS Ha MPSIMOM, COeAMHSIOLLEeN
W3/yJaTe/b PaJUOBOH U IIPUEMHHK, PAaCIIPOCTPAHEHUIO PaJHOBOIHBI?

3oHbl @peHesnd 3710 -

[TstHO IlyaccoHa 510 -

B ckonbko pa3 oTMuaeTcst onThveckKas JjIvHa IyTU B BaKyyMe U CTeK/e?
Uto Takoe y3/10Bble TOUKH ONTHUECKOW CUCTeMbI?

WuBapuanT Jlarpanxa 3T0:

KpuBu3Ha MOBEPXHOCTH — 3TO BEJIMUMHA. ..

BxopHol 3pauoK ONTUYeCKOW CUCTEMBI 3TO

i uero npefiHa3HaueHbI TUCTIEPCUOHHBIE IPU3MBbI?

Cdeprueckasi abeppariusi XapaKTepu3yeTcsl..

Bropoe ypaBHeH1ne MakcBesia B MHTeTpaibHOU (hopme (3akoH ["aycca /i1 MarHUTHOTO
T10/151) TOBOPHUT O TOM, UTO...

Bonpocsbl 3akpbimozo muna:

IMpu Kakux ycioBusix Habmogaercs: gudpaxaus Openens?

A) Ha MaJIOM PacCTOSTHUM OT TIPETIATCTBUS
B) Ha 60/bIIIOM PaCCTOSIHUM OT TIPENSTCTBUS
C) npu NpoxoKAeHNH CBeTa yepe3 /iBa OTBEPCTHS

D) mnpu npoxoxeHuu cBeTa uepes3 quH3y PpeHerst
Kak Mo)kHO paccunTaTh UHTepGepeHLIMOHHYI0 KapTUHY Npy audpakxiyy dpeHesns?

A) MeTo/10M TPAaCCUPOBKHU Nyueit
B) U3 3akona CHenuyca
C) C nomorbio Gopmyn ppeHeseBCKOro OTPayKeHHs

D) Wcxops v3 npuHuuna [toiireHca
IudpakuroHHasi paCXoAUMOCTE 3TO...

A) u3MeHeHUe [JIMHBI BOJTHBI CBeTa MY AU(PaKI[U HAa OTBEPCTUH

B) ymmMpeHue CBETOBOTO MyyKa 3a CUET qUGPAKLMY CBETa Ha Kpasix Juadparm, orpas,
OTBepCTHit

C) Pa3MbITHE I'PaHUL] CBE€TOBOT'O ITyUKd Ha 00/ILIIIOM PaCCTOAHNU OT UCTOUYHUKA

D) pacxox/eHue iyuei CBeTa TPy OTPayKeHHUU OT HEPOBHOH MOBEPXHOCTH
JubpakioHHbIN TIpefiesn 3To...

A) MakcuMasbHBIN pa3Mep AU(paKLMOHHON pelleTKU
B) MakcumanbHBIM pa3Mep TsiTHa, HabmofaroIierocst mpu Avudpaxkuyu dpayHrodepa

C) MHHUMaJIbHBIN pa3Mep MSTHA, KOTOPOe MOXKHO TIOJTyUUTh, POKYCUPYS
3/IEKTPOMAarHUTHOE U3/TydeHHe

D) MuHMMa/bHBIN pa3Mep NsSTHA, Hab/mogatomierocs npy Audpakiuu OpeHess
HMudpakius dpayHrodepa HabMOAaeTCs TOTAA, KOT/AA. .

A) OTKpBITO MeHee 0HOM 30HHI [tolireHca
B) OTKpBITO MHOTO MeHbIlle 0JHOU 30HbI PpeHeis

C) otkpeITo 6ostee ofHOl 30HBEI DpeHesis
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Ne 7

Ne 8

Ne 9

Ne 10

D) oTkphITO HOMBIIIOE YKCIO 30H TtolireHCca
Yros najeHnst OTCYUTHIBAETCA OT .....

A) BepTHKamM
B) rpanunp! paszena ByX cpef,
C) HopMau K MOBepXHOCTH WY TPaHULIbI paszesna [JBYX cpef,

D) ropu3onTanu
I'maBHBIN 1y4 IPOXOZWT Uepes.....

A) Tlepenumii (hOKyC CUCTEMBI.
B) BepxHuii kpaii guiadparmei.
C) LleHTp BXOLHOTO 3pavkKa.

D) LlenTtp mnepBoii MMH3BI
Ec/ noBepxHOCTD, neprieHAuKy/sspHyto CoJsiHIly, TOBepHYTh (HAK/IOHUTB) Ha 45
IPa/lyCoB, KaK U3MEHUTCS €€ OCBEIeHHOCTh?

A) He usmenurcs
B) YmeHbIIUTCS B KOpPeHb KBaJ|paTHBIN U3 2
C) YmeHBIIUTCA B 2 pa3a

D) ¥YmenbmTcd B 4 pasa
W3 yero cocTouT 37eKTpoMarHMTHas BOJIHa?

A) W3 3/1eKTPOHOB ¥ HEUTPOHOB, ABWKYIL[UXCSI CO CKOPOCTBIO CBeTa B HallpaBIeHUH
PacIipoCTpaHeHUs! BOJTHBI

B) W3 MHOXecTBa ¢ OTOHOB, BLICTPOEHHBIX 110 CUHYCOM/IaIbHOMY 3aKOHY

C) U3 anekTpruecKoro ¥ MarHUTHOTO T10J1eH, KoyieOmoMxcsi BAOIb HallpaBIeHUsI
pacrpocTpaHeHus! BOHBI

D) U3 3/1eKTprveCcKOro ¥ MarHUTHOTO TI0J1el, KOeOMIoInXCst TIeprieHAUKY/ISPHO
HarpasJ/IeHUI0 PacrpoCTPaHeH!st BOIHbI
Uro Takoe akTUBHAasA Cpefa B jla3epe?

A) aKkTHBHasi cpefia - 3TO Cpe/ia yCH/IMBaroljasi ONTUYeCKoe U3TyueHue
B) akTrBHas cpesia - 3To cpefia C BLICOKUM YPOBHEM pajihaliuu

C) aKkTHBHas Cpejia - 3TO Cpejia C BhICOKOW XUMUUECKOW aKTUBHOCTBIO CIIOCOOHast
TOPOXK/IaTh ONITUYECKOe U3/TyueHue

D) akTuBHas cpefia - 3TO Cpefia C BEICOKOM CTeIeHbI0 OMaCHOCTH
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