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Mporpammy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. (goueHT) Oyrnae A.B. Kagoeapa KBaHTOBOW
9NEKTPOHMKN 1 pagmocnekTpockonum OTaeneHne pagnounsnkn 1 UHEPOPMALMOHHBIX CUCTEM ,
Alexander.Dooglav@kpfu.ru

1. LLenn ocBoeHns AUCLUMNINHDI
LlensiMmn ocBoeHus aucumnnuHbl "OnektpoamHammka CBY" asnatotcs:

- YCBOEHME CTyOAEeHTaAMWN OTNNHUNA CBOWCTB ANEKTPOMarHnTHbIX BONMH C OT/IMYHBbIMWA OT HYNA
NpoaoJibHbIMK COCTaBNAOWMMN NONA OT YANCTO NMONepeYHbIX BOJH;

- N3y4YeHne CTPYKTypbl MONEeR, KAPTUHBI IMHUIA NOBEPXHOCTHbLIX TOKOB OCHOBHbIX TUMOB BOJH B
NPSAMOYrONbHOM U KPYTiOM LMIMHAPUYECKOM BONTHOBOAAX;

- N3yYEeHUe CTPYKTYpbl MONEN, KAPTUHBI IMHNIA MOBEPXHOCTHBLIX TOKOB OCHOBHbIX TUMOB KOonebaHuii B
NPSAMOYrONbHOM U KPYTIOM LIIMHAPUYECKOM pe3oHaTopax;

- N3y4YeHne PakTopOoB, Onpeaensowmnx NoTepn B BONHOBOAAX M AOBPOTHOCTb 0O bEMHbIX
PEe30HaTOPOB;

- N3y4EHMEe OCHOBHbIX TUMOB M CBONCTB 3amegnsowmx cuctem CBY;

- N3y4yeHune crnocobos pacyeToB OCHOBHbIX CBOWNCTB BO/THOBOLOB, Pe30HATOPOB B AnanasoHe
CBEPXBbICOKNX HACTOT.

- N3Y4YeHMe OCHOBHbIX MPUHLUMMNOB paboTbl akTMBHbIX Nprbopos CBY: KNMCTPOHHOro reHepaTopa u
YCUNNTENS Ha OCHOBE NnaMnbl 6eryuiei BonHbl, @ TakXXe COBPEMEHHbIX MOoJynpoBOAHMKOBbIX
ncrtoyHukos CBY.

- N3y4eHne OCHOBHbIX MPUHLUMMNOB 1 METOO0B N3MepeHnsa ConpoTnBneHnsa Harpy3km B onana3oHe
CBY, N3MepeHns napameTpoB MaTpuLlbl paccesaHns 4eTblpexnoNitoCHUKOB B AMana3oHe CBUY,
N3MepeHnsa napameTpoB 00 BEMHBIX pe3oHaTopoB, N3MepeHNA MOLWLHOCTK B OMana3oHe CBHu.

2. MecTo AMCUMNNUHDBI B CTPYKTYpe OCHOBHOW o6pa3oBaTtefibHOW NporpaMmbl BbiCLLUErO
npodoeccnoHanbHOro o6pasoBaHus

[aHHas yyebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.0 0.4 OucunnnnHel (Mogoynm)" OCHOBHO
obpasosaTtenbHoi nporpammbl 03.03.03 Pagnodumanka n oTHOCUTCS K 0653aTeNbHbIM OUCLUUMNHAM.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

MpodbeccroHanbHbIl unkn B3. Heobxoammble "BxoaHbIE" 3HAHWS: KYPC MO 9NEKTPUYECTBY U
MmarHeTnamy (obwas usnka), no anekTpoamHammke (xenatenbHo). OCBOeHMEe AaHHOW ANCUUMANHI
HeobxoaMMOo 415 BCEX NOCNenyowWwmx KypCcoB, B KOTOPbIX pacCcMaTprBaroTCS BONPOCHI, CBA3AHHbIE C
N3MEPEHNSIMN Ha CBEPXBbICOKMX YacToTax (BlNP-cnekTpockonus, oManekTpnieckme CBONCTBA,
COBPEMEHHbIE CPenCcTBa M CNocobbl pannocBs3n).

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMINHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

LLincpp komneTeHumu npuoﬁpepraac::azcitl,ﬁgzllsl;euuuu
OnnK-1 CNOCOBHOCTbIO K 0BNageHnto 6a3oBbIMM 3HaAHUAMK B 06nacTu
(npodpeccunoHanbHble MaTemMaTuky N eCTECTBEHHbIX HayK, NX UCMONb30BaHUIO B
KOMMeTeHuunn) npogpeccroHanbHon geatenbHocTn (ONK-1)
MK-1 CNoCOBHOCTbLIO NMOHUMATbL NPUHLMMLI PaboThl 1 METOAbI
(npodheccunoHanbHble aKcnnyaraunun CoBpeMeHHOM paanodanekTpPOHHON U ONTUYECKON
KOMNeTeHLmm) annapaTtypbl u obopynosaHus (MK-1)

B pesynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:
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- OTnn4ns cBOMNCTB ANEKTPOMarHnTHbIX BONMH C OTNIMYHBIMK OT HYN4 NpoaoJ/ibHbIMK COCTABNAKOWNMN
nonga OT YNCTO NonepeyHbIX BOJH;

- CTpyKTYypy nonei, KapTUHY NMHUIA NOBEPXHOCTHBLIX TOKOB OCHOBHBbIX TUMOB BOJH B MPSIMOYTO/IbHOM
1 KPYrnom LMANHOPUYECKOM BOTHOBOAAX;

- CTpyKTypy nonem, KApTUHY NNHWIA NOBEPXHOCTHbIX TOKOB OCHOBHbIX TUMOB KonebaHwuii B
NPSAMOYrONbHOM U KPYTIOM LIMIMHAPUYECKOM pe3oHaTopax;

- dakTopbl, onpenensiowme NoTepy B BONHOBOAAX M JOBPOTHOCTb 0O bEMHbBIX PE30HATOPOB;
- OCHOBHbIE TUMbI U CBOKCTBA 3amegnsowmx cuctem CBY;

- OCHOBHbIe NpVHUMMbI PaboTbl akTUBHbLIX Nprbopos CBY: KNMCTPOHHOro reHepartopa u yeunmTens
Ha OCHOBE Nnamnbl 6eryLiei BonHbI, a TakXe COBPEMEHHbIX MONYNPOBOAHNKOBBIX NCTOYHKOB CBY,
YMETb MPUMEHSTb UX HA NPaKTUKeE.

- OCHOBHbIE NPUHLMMBI U METOObI UBMEPEHMS CONPOTUBAEHUS Harpy3ku B auanasoHe CBY,
N3MepeHNs NapaMeTpoB MaTPULbl PaCCeSHMS YETbIPEXNONOCHNKOB B ananasoHe CBY, namepeHuns
napamMeTpoB 0O EMHbIX PE30HATOPOB, M3MEPEHNSI MOLHOCTM B Anana3oHe CBY, ymMeTb NpuMeHsiTb
NX Ha NpakTuKe.

2. DONTXEH yMeTb:

- PaccuntbiBaTb OCHOBHbIE CBOMCTBA BONMHOBOOOB, [pe30HaTOopOB B Anana3oHe CBEPXBbICOKUX
4acToT.

3. 0OMXEeH BnageTb:

OCHOBHbIMW MeToAaMm 1 cnocobamu pacyeta OCHOBHbIX CBOMCTB BOJIHOBOAOB, PE30HATOPOB B
Anana3oHe CBEepPXBbICOKMX HaCTOT.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

yrnybreHHOro caMoCTOSTENIbHOIrO U3YyHeHMs MOSBNSIOWMXCS TEXHUYECKNX HOBUHOK B obnacTu
CBY-texHuku

4. CTpyKTypa u conepxaHve oUCLUUNAUHBLI/ Moayns
Obwas TpyaoeMKOCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMANHBI 3a4€T B 7 CEMecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl Mo aucuunIMHe/ Mogynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 1. YpaBHeHus
SNEeKTPOMarHMTHOro

. |nons. Mnockas

aNeKTpoMarHnTHas
BOJTHA.

YCTHbIN onpoc

Tema 2.
OnNeKTPOMarHUTHbIE
BOJIHbI B HAMpPaBnsowWmx

. lcuctemax. BonHbl B

NPSIMOYrONbHbIX
BO/IHOBOAAX.

YCTHbIN onpoc

Tema 3.
[MOBEPXHOCTHbIE TOKM B
CTeHKax BONHOBOOOB.

YCTHbIN onpoc

Tema 4. BonHbi B
Kpyriom
UMINHOPUYECKOM
BO/THOBOE.

YCTHbIN onpoc

Tema 5.
PacnpoctpaHeHue

. [BNEeKTPOMarHnTHbIX

BOJIH B BO/IHOBOOAxX C
noTepsamMn.

10

YCTHbIN onpoc

Tema 6.
XapakTepucTnyeckoe n

. |9KBMUBANEeHTHOEe

COMpPOTUBNEHNE
BOJIHOBOAA.

12

YCTHbIN onpoc

Tema 7. O6beMHble
pe3oHaTopbl.
MpsamMoyronbHbIn
pe3oHatop. Kpyrnbi
LUMNNHOPUYECKNIA
pe3oHarop.

14

YCTHbIN onpoc

Tema 8. obpoTHOCTb

. lo6beMHoro

pesoHaropa.

16

YCTHbIN onpoc

Tema 9. BonHbl B

. [3aMeONnAroLWwnXx

cuncrtemax.

18

YCTHbIN onpoc

10.

Tema 10. ["'eHepaTOpbl
CBU4. OTpaxaTtenbHbii
KNUCTPOH.

Ortyer

11.

Tema 11. ['eHepatop Ha
namne 6eryuel BOMHbI.

Ortyer

12.

Tema 12. ['eHepaTop Ha
anoge [NaHHa.

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

13.

Tema 13. Yecunutenu
CBM. Jlamna beryuwei
BonHbl Tvna O.

0

2

Ortyer

14.

Tema 14. VIamepeHns Ha
CBY. NamepeHue
MOJTHbIX CONPOTUBNEHNIA
B AnanasoHe CBY npwu
nomoLyu
N3MEePUTENbHON NTIUHUW.

Ortyer

15.

Tema 15. NamepeHue
MOMHbIX CONPOTUBIEHUIA
B AnanasoHe CBY npwu
nomoLuu
nonspu3aunoHHOro
n3meputens.

Ortyer

16.

Tema 16. IamepeHne
MOLLHOCTM B AnanasoHe
CBY npu nomowmn
TEPMOPE3NCTOPHOr0
na3meputens.

Ortyer

17.

Tema 17. IamepeHne
MOLLHOCTM B AnanasoHe
CBY npu nomowmn
TEPMO3NEKTPUYECKOTO
na3mepurens

Ortyer

18.

Tema 18. IamepeHune
9NEeMEHTOB MaTpULbl
paccesHus
4eTbIPEXMONOCHNKA B
ananasoHe CBY

Ortyer

19.

Tema 19. NamepeHnue
Harpy>XeHHowu
[OBPOTHOCTN 06 BEMHbIX
pe3oHaTopoB

Ortyer

Tema . NToroeas
doopma KOHTpons

3avert

NTtoro

18

10

36

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. YpaBHeHUs1 aneKTpoMarHMTHOro nons. Nnockas anekTpomarHMTHasi BOJHa.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

PeweHne ypaBHeHunin Makceenna ons 0gHOPOOHON, MMHENHOM, HENPOBOASAWEN, HE3APAXKEHHON
cpenbl Ang cny4yas, korga nonsg 3aBUCAT TONbKO OT Z U t.

npakTnyeckoe 3aHsitne (2 4aca(os)):

OnpegneneHne TONWWHbI CKUH-cnosi. OnpeaeneHne rpaHnYyHol YacToTbl MeTanI-auanekTpuK.

Tema 2. 3ﬂeKTpOMarHVITHbIe BOJIHbI B HanpaBnAmwLWUX CUCTEMaX. BonHbl B NMPSAAMOYTOJIbHbIX
BOJIHOBO O aX.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
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ONeKTpOMarHUTHbIE BOMHbI B HANPaBnSoWmMx cuctemax. BonHbl B IpsAMOYronbHbIX BOMHOBOAAX.
H-BOMHbI B NPSIMOYronbHbIX BONIHOBOAAX, BbIBOA cocTasnswowmx nonen E n H. BonHa H10 B
NpPSMOYronbHOM BONHoBoAe. KapTuHa cnnosbix nuHui nons H v E. E-BONHbI B NPSIMOYronbHOM
BOMHOBOAE, BbIBOA, cocTasnsowmx nonen E v H. BonHa E11. KapTuHa cunosbix nuHuin nonsa H n E.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHune ypaBHeHnii Makceenna anst NpoaonbHbIX 31EKTPOMarHUTHbIX BONH B 1EKAPTOBOM CMCTEME
KoopAauHar.

Tema 3. NoBepXHOCTHbIE TOKU B CTEHKaxX BOTHOBOO,0B.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

BbiBOO COOTHOLWEHMS Mexay ﬂOBerHOCTHOVI NAOTHOCTbIO TOKa N HanpPAXeHHOCTbO MarHUTHOro
Nons OKONO CTEeHKM BonHosoada. JlnHun NOBEPXHOCTHOro TOKa A4 OCHOBHOIO TuMna BOJHbI B
npsaMoyronbHOM BOJIHOBOE.

npaktnyeckoe 3aHsitne (1 4aca(os)):

BbluncneHwne NPOoAO0JIbHbIX 1 NMONEepPeYHbIX TOKOB B CTEHKAX NMPAMOYroibHOro BoiHOBOOA AOJ15 BOJIHbI
H10

Tema 4. BosniHbI B KpYrnom LLMAMHAOPUYECKOM BOJSTHOBO €.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

BosnHbI B KPYrioM unnnHopuyeckoM BONHOBoLE. H-BOMHbI B NPSAMOYrofibHbIX BONMHOBOAAX, BbIBOA,
coctasnsowmx nonen E n H. OcHoBHOM TuN BonHbI. KapTnHa cunosbix nnHWiA. BonHa EOQ1 B kpyrnom
LUUINHOPUYECKOM BONHOBOAE. KapTUHa CUNOBbIX NTUHUIA.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHne ypaBHeHI/IVI Makcsenna gns NpPoOoNIbHbIX 3NTEKTPOMArHUTHbIX BOJIH B LI,VIﬂI/IH,D,pI/I‘-IGCKOVI
CncTteme KoopaonHart.

Tema 5. PacnpocTtpaHeHue 3/1eKTPOMarHMTHbIX BOJIH B BOJIHOBOAAX C MNOTEPSIMU.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

PacnpocTtpaHeHne anekTpoMarHuTHbIX BONH B BONHOBOAAX C noTepsiMu. BoiBoa obLwel doopmy bl
KoadpdonumeHT 3atyxaHuns. KoapdonumneHT 3atyxaHnsa ons OCHOBHOIO Tuna BOMHbI B MPSMOYro/ibHOM
BO/THOBOE.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PacyeTt 3atyxaHunsa B NpSMOYrofibHbIX U KPYrAbIX LWAANHOPUYECKUX BONTHOBOAAX.
Tema 6. XapakTepuctnyeckoe u 3KBUBaNeHTHOE CONpPOTUBIEHUe BONTHOBOAA.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

XapaKTepI/ICTI/I‘-IeCKOG N 3KBMUBAJIEHTHOE CONpPOTUBJIEHNE BOJIHOBOAA. CornacoBaHune BONMHOBOOOB.
Tpl/l cnocoba onpeneneHnda sKkBMBaneHTHOro ConpoTmneieHNs BOJIHOBOOA.

npakrTudeckoe 3aHsitne (1 yaca(os)):
Pacyet noner B BONHOBOAE C UCMONb30BAHNEM MOHATUSA XapakKTEPUCTMYECKOro CONPOTUBIIEHNS.

Tema 7. O6beMHble pe3oHaTopbl. MpsAMoOyronbHbIN pe3oHaTop. Kpyrnbii LunmHapudeckun
pe3oHartop.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Ob6beMHble pe3oHaTopbl. Cnocob onpeaeneHns CTPYKTypbl MONEV B pe30HaTOpPE C UCMONb30BaAHEM
CTPYKTypbl MONS B BONHOBOAE. [psMOyronbHbii pe3oHaTop, konebaHus H-tuna n E-tuna. Kpyrnbii
unnHaopudecknii pesoHatop. Konebanus Tuna Hmnl. MNMone konebanwnii HO11. KonebaHusa tuna
Emnl. None konebaHnin EO1m. BbipoxXaeHHble TvMnbl konebaHuin B LMANHOPUYECKMX pe30oHaTopax.
npaktnyeckoe 3aHsitne (1 yaca(os)):

PacuyeT pe30oHaHCHbIX 4aCTOT KPYrblX U NPSMOYrONbHbIX PE30HATOPOB AJ1B Pa3/iNyHbIX TUNOB
KonebaHui.

Tema 8. [LO6POTHOCTL 06 bEMHOIO pe3oHarTopa.

JNIeKLU,MOHHOe 3aHsiTne (2 yaca(os)):

Jo6poTHOCTE 06 BEMHOrO pe3oHaTtopa, obwue onpeneneHns CobCcTBEHHAs, BHELWHAS W
HarpyxeHHasi 0o6poTHoCTb. PacyeT 0OOPOTHOCTM NPSIMOYTrOIbHOrO pe3oHaTopa ¢ konebaHmsMm
Tuna HO1n.
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npaktudeckoe 3aHsitne (1 yaca(os)):

Pacyet 0o6pOTHOCTM pe30HaATOPOB AJ1B PA3/INYHbBIX TUMOB KonebaHwii.
Tema 9. BonHbl B 3aMe ANSAOLWMUX CUCTEMAX.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Tunbl 3amegnsaowmx cuctem. BonHbl B 3amegnsowmx cuctemax. KoadopuumneHt samenneHms.
[MpocTpaHCTBEHHbIE FAPMOHUKN NONS 3aMeIEHHON BOSHbI.

Tema 10. NeHepaTopbl CBY. OTpaxatenbHbi KTUCTPOH.
naboparopHas pabora (4 4aca(oB)):

YCTpPONCTBO U NpUHUMN paboTbl OTPaxaTenbHOro KNMCTpoHa ? MarioMOLHOro reHepaTopa
3NEeKTPOMarHUTHbIX konebaHuii CBepPXBbICOKOM YaCTOTbl. DKCNEepUMeEHTaNbHas NPoBepPKa OCHOBHbIX
COOTHOLLIEHWIA, onucbiBatoWMX paboTy oTpaxaTebHOro KNMCTpoHa

Tema 11. 'eHepaTop Ha namne 6eryuien BOMHbI.
naboparopHas pabora (2 4aca(oB)):

O3HakoMeHne ¢ Bonpocamm Ucnonb3oBaHus namn 6eryuwein BonHbl (J/1IBB) B cxemax
aBTOreHepaTopoB, MPUMEHSEMbIX B pPsie YCTPONCTB N3MepuTenbHom TexHuku. iccnenosaHme
cTabnnbHOCTM YacToTbl reHepatopa Ha JIEB ¢ BbicokogoOpOTHLIM pe30HATOPOM B KaHane obpaTHoM
CBA3MW.

Tema 12. 'eHepaTop Ha auone MaHHa.
naboparopHasi pabora (4 4aca(oB)):

3HaKOMCTBO C (oM3NYECKMM NpUHLMNamMn paboTbl reHepatopa Ha avone MaHHa, ero KOHCTpyKUMei
N OCHOBHbIMW XapakTepUCTKaMM.

Tema 13. Ycunutenu CBY. Jlamna 6eryuien BonHbl Tuna O.
naboparopHasi pabora (2 4aca(oB)):

3HaKOMCTBO C YCTPOWCTBOM M NpUHLMNamMyu paboTbl yCMnMTENbHOM namnbl 6eryuen BonHbl (JIBB)
Tmna O. 3kcneprMeHTanbHoe onpeneneHne HekoTopblx napameTpos J1IBB, kayecTBeHHOe

06 bACHEHME NONYYEHHbIX PE3YyNbTaToB.

Tema 14. U3mepeHus Ha CBY. U3aMepeHne nonHbIX conpoTusneHnn B amanasoHe CBY npu
MOMOLLLM U3MEepPUTENIbHOWN JINHUMN.

naboparopHas pabora (4 4aca(oB)):

MoHATME NONHOro CONPOTMBIIEHNS HA NpUMepe anadparm. EMKOCTHbIE N MHAYKTUBHbIE
nmadpparmbl, pe3oHaHCHOe OKHO. CBSI3b MOTHOr0 COMPOTMBAEHNS HArPy3kn C KO3COEULNEHTOM
oTpaxeHus. YCTPOMNCTBO M NPUHLUMM AEACTBUS N3MEPUTENbHOWM NMHUN. TTOHSTUE YCNOBHOIO KOHLUA
NVHUN.

Tema 15. U3mepeHune NonHbIX conpoTueBneHun B auanasoHe CBY npu nomoLum
nonsapu3auMoHHOro N3MepuTens.

naboparopHas pabora (4 4aca(oB)):

[MoHsATWE NONHOro CONPOTMBAEHUS Ha NpuMepe anadparm. EMKOCTHbIE U UHAOYKTUBHbIE
anadgparmbl, pe3oHaHCHOEe OKHO. CBSA3b MOMHOMO COMPOTMBAEHUS HArpy3kKn ¢ KO3UUNEHTOM
oTpaxeHus. YCTPOWCTBO M NPUHLMN OEACTBUS NONSPU3aLMOHHOIo nameputens. Kanmbposka
n3mepeHns goasbl KOIPPULNEHTA OTPAXKEHUS.

Tema 16. U3mepeHue MowHOCTU B auana3oHe CBY npu nomoLwm TepMmope3ncTopHOro
namepurtens.

naboparopHas pabora (4 4aca(oB)):

YCTPOWCTBO U NPMHUUN OEACTBMS TEPMUCTOPHOrO nameputens. Pexumbl pabotbl. Viameputens ¢
aBTOMaTtu4yeckoi banaHcMpoBKOW MOCTa.

Tema 17. U3amepeHue MowHOCTU B auana3oHe CBY npu nomoLuy TepMO3neKTpuyeckoro
na3meputens

naboparopHas pabora (4 4aca(oB)):

YCTPOMCTBO M NPMHUMN OEACTBUSA TEPMOSNEKTPUYECKOro N3MepuTens. HazHavyeHme cornacyouero
kackagna. bnok-cxema YIT ¢ npeobpasoBaHneM HaNPSXXEHUS.
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Tema 18. Vlsmepel-me ANIEMEHTOB MaTpUuLLbl pacCesHUSA YeTbipexnostoCHUKa B Anana3oHe CcBY

naboparopHas pabora (4 4aca(oB)):

lMoHsaTtme o MaTpuue paccesaHnsa 4eTblpexnontocHMKa. MeTtoouka n3MepeHnda napameTpoB MaTpulbl
paccesaHnsa CUMMeTPUYHbIX MaCCUBHbIX BOMTHOBOOHbLIX YETbIPEXMONMIOCHNKOB TPEXCAHTUMETPOBOIO
anana3oHa.

Tema 19. U3amepeHue Harpy>XXeHHOW ,06POTHOCTU 06 bEMHBIX pE30HaTOPOB
naboparopHas pabora (4 4aca(oB)):

3HaKOMCTBO C NOHATMEM ?0006POTHOCTL? B MPUMEHEHNM K 06 EMHOMY pe3oHaTopy ?
konebatenbHoi cucteme guanasoHa CBY, ¢ pasnnyHbiMmM MeTogammn n3mepeHms LO6pPOTHOCTH

06 beEMHbIX pe30HaTopPOoB. VIaMepeHne B06POTHOCTN 06 BbEMHbBIX PE30HATOPOB METOLOM PE30HAHCHbIX
XapakTepuUcCTuK.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;&%ﬂ:;:?:;gzg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. YpaBHeHus
9N1eKTPOMarHMTHOro MpopaboTtka
1. [nons. Nnockas 7 2 marepuana 4 YCTHbIA ONpoC
3NeKTpoMarHmMTHas nekumnm
BO/HA.
Tema 2.
OneKTpOMarHMTHbIEe Dgfepalfao;;a
BOJIHbI B HAMpPaBnsoWwmx J'IeKLI,IF/I)I/I A3
2. lcuctemax. BonHbl B 7 4 KHULU ﬂe6eﬁeBa 2 YCTHbIA ONpoC
NPSAMOYrONbHbIX "TexHKA U
BO/IHOBOAAX. npuopbi CBY"
MpopaboTtka
marepuana
Tema 3. nexkummn n $3.6,
3. [[loBEpPXHOCTHbIE TOKM B 7 6 |$5.2 kHUrm 2 YCTHbIA ONpOC
CTeHKax BO/THOBOLOB. Nebenesa
"TexHuka u
npubopsl CBY"
MpopaboTka
Tema 4. BonHbl B marepwuana
Kpyrnom nekumn n rn.4 o
4, 7 2 THbI On
LUMANHOPUYECKOM 8 lchmrm Nebenesa ye onpoc
BONMHOBOE. "TexHnka u
npnbopbl CBY"
M TK
e
PacnpoctpaHeHne neKuEm iy
5. |anekTpoMarHnTHbIX 7 10 KM ﬂe6eﬁeBa 4 YCTHbIA ONpOoC
BOJIH B BOSIHOBO4AX C "TexHKA U
noTepsMu. npuopsi CBY"
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
oopatiorca
XapaktepucTnyeckoe u ﬂeKLI,IEIJI/I 1 $6.2
6. |9KBUBaANEHTHOE 7 12 : 2 YCTHbIA ONpoC
KHurn Jlebenesa
conpoTuBfEHME T
BOMHOBOAA extinika It
' npnbopbl CBY"
MpopaboTka
Tema 7. O6beMHble rs;fl%i"fn 4
pe3oHaTopbl. CHUTU '
[MpsmoyronbHbIN o
7. o
0E30HATOP. Kpyriibiil 7 14 I(\)/Iglggsj:gsa, 2 YCTHbI ONpocC
LUUNNHOPUYECKNIA T
esoHaTop exHuka
P ) CBEpPXBbICOKUX
yacrtot"
MpopaboTtka
martepuana
nekumn n $4.6
Tema 8. [Jo6poTHOCTb KHUN
8. |obbeMHoro 7 16 [MunosaHoBa, 2 YCTHbIN ONpOC
pesoHartopa. CobeHunHa
"TexHuka
CBEPXBbICOKUNX
yacTtoT"
MpopaboTka
martepuana
nekuum n rn.5
Tema 9. BonHbl B KHUMN
9. [3amepnAoWmMX 7 18 |MwunosaHoBa, 4 YCTHbIA ONpoC
cucTemax. CobeHunHa
"TexHuka
CBEPXBbICOKMX
yacTtoT"
Tema 10. ['eHepatopbl
10./[CBY. OTtpaxarenbHbin 7 1-18 g?fergTOBKa 5 2 oTyeT
KNAUCTPOH. y
11_TeMaL 11. FeHepaTop Ha| - 1-18 |MOAroToBKa K 5 oTyeT
namne beryueit BONHbI. oTyeTy
Tema 12. 'eHepaTop Ha NoAroToBKa K
12. : -
anogne [NaHHa. 7 1-18 oT4ery 2 oTHet
Tema 13. Ycunutenn
13./CBUY. Jlamna beryuwei 7 1-18 g?ﬂ?TOBKa K 2 oTyet
BonHbl TMNa O. y
Tema 14. N1amepeHus Ha
CBY. VNamepeHue
MOMHbIX CONPOTUBNEHNIA i noaroToska K
14. B AnanasoHe CBY npwu / 1-18 oT4yerty 2 oTHeT
nomMowm
N3MEPUTENBHOMN NIMHUW.
PerncrpaumnoHHblii Homep 654617 DAEKTPOHHEH
Bl VHUBEPCHTET
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Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 15. amepeHue
MOMHbIX CONPOTUBIEHNIA
B AmanasoHe CBY npu noaroToska K
15. oMoy 7 1-18 oTyety 2 oT4yer
NoNsipU3aLnoOHHOro
n3mepuTens.
Tema 16. NIamepeHne
MOLLHOCTM B AmnanasoHe
16./CBY npu nomown 7 1-18 gsfersTOBKa « 2 oTyeT
TEPMOPE3UCTOPHOrO y
n3mepuTens.
Tema 17. N3mepeHuve
MOLLHOCTM B AmnanasoHe
17.|CBY npu nomown 7 1-18 g?fg?TOBKa 5 2 oTyeT
TEPMO3NEKTPUHECKOrO y
n3mepurens
Tema 18. NIamepeHne
9NEeMEHTOB MaTpuLbl
18.|paccesHus 7 1-18 g?fersTOBKa K 2 oTyer
YETbIPEXMOMIOCHMKA B y
nnanasoxe CBY
Tema 19. IamepeHune
Harpy>XeHHou g?fergTOBKa 5
19.|006pOTHOCTN 0O BEMHBIX| 7 1-18 . 2 oTyeT
630HATODOR MonrotoBska kK
P P 3avery.
Wtoro 44

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

KayecTBo 006y4eHns gocTuraeTcsl 3a CHeT UCMONb30BaHUS cneayowmnx doopm yyebHoin paboThbi:

nekummn, camocTosiTenbHas paboTa CTyleHTa, camocTosiTenbHas pabota ctyneHTa B nabopartopuu,
KoHcynbTaumun. Mpwu npoeeneHnn nabopaTopHbix paboT MCNONb3yeTcs creayolee MeToan4yeckoe
nocobue:

1. A.B.Oyrnae, M.C.Tarupos, b.I".Tapacos, B.I".CtenaHoB. JlTabopaTopHbI/ NpakT1kym no Kypcy

"OnekTpoanHammka CBY". Nan-so KI'Y, KasaHb, 2013 r., 176 c1p.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. YPaBHEHMH ANEKTPOMarHUTHOro nons. Mnockas ANIeKTpoMarHuTHasi BOJiHa.
yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

Kak BbIrnsaanTt apryMeHT coyHKLMK, KOTopasi NpeacTaBnsieT cobol BONHY, pacnpoCTPaHsIoLWYyCs CO
CKOPOCTbIO V B MONOXMTENBHOM HanpasneHun ocu z? (OlNK-1)

Tema 2. 3J'IEKTpOMaI'HVITHbIe BOJIHbI B HanpasnsAmwLWUX CUCTEMaXx. BonHbl B NMPSAMOYTOJIbHbIX
BOJZIHOBO O aX.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
["'paHnyHble ycnoeus ona nonent E n H Ha rpaHuue metann-sakyym. (OlNK-1)
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Tema 3. NoBepXHOCTHbIE TOKM B CTEHKaX BOITHOBOO,0B.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

OnpegneneHve n eanHNLbI 3MEPEHNS MOBEPXHOCTHOM NnoTHOCTK Toka. (OrK-1)
Tema 4. BonHbl B KPYrnom LMnmMHOopuyYeckoM BOsIHOBO O .

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Dun3NYECKNin CMbICT MHOEKCOB BOMHbI B LnnvHapuyeckom sonHosoge. (OlK-1)
Tema 5. PacnpocTtpaHeHue 3N1eKTPOMarHMTHbIX BOJIH B BO/IHOBOAAX C MOTEPSIMU.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

EaovHuubl namepenmnsa koagodmumenTa 3atyxaHus. (OlNK-1)

Tema 6. XapakTepuctnyeckoe v 3KBUBaNIeHTHOe CONPOTUBEHNEe BONHOBOAA.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

B yem oTnnyme xapakTepmcTnM4eckoro n 9KBMBaneHTHOro ConpoTuUBNeHns sonHoesoaa? Ilns kakoro
BOMIHOBOZA M KaKOro Tvna BOMHbl BBOAUTCS NOHATME SKBUBANIEHTHOrO CONPOTMBEHNS BONHOBOAA?
(OlK-1)

Tema 7. O6beMHble pe3oHaTopbl. MpsiMOyronbHbIN pe3oHaTop. Kpyrnbin umnmHapuyeckumn
pe3oHarop.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

YeMm oTnmnyatoTcs ypaBHEHUS Najarowwein n otpaxeHHomn sonHbl? (ONK-1)

Tema 8. [LO6GPOTHOCTL 06 bEMHOIO pe3oHarTopa.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OnpeneneHne gobpoTtHocTu. (OMK-1)

Tema 9. BonHbl B 3ame gnfatowLmx cuctemax.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Kakue tvnbl 3amegnsatowmx cuctem sam nasectHbl? (OlNMK-1)

Tema 10. N'eHepaTopbl CBY. OTpaxatenbHbi KIUCTPOH.

OTYeT , NPUMEpPHbIE BOMPOCHI:

Pe3oHatopbl. Hem 06ycnoBneHo NnprMeHeHre ToponaanbHOro pesoHaropa B KnmcTpoHe? Kakue eue
TWUMNbl PE30HATOPOB MOTYT MPUMEHSITLCSA B KNMCTPOHE? YeM 0bycrnoBneHbl NoTepy B pe3oHaTope
KNUCTPoHa? BekTopHble amarpamMMbl HaNpPsiXKeHUiA 1 TOKOB B ABYxnontocHuke. Ob6bsicHeHne
3aBVICUMOCTM YaCTOTbl FeHepaumnn KNMCTPOHA OT HaMNPSXEHUS Ha oTpaxarene npu noMoLLm
BEKTOPHbIX Anarpamm. 3aB1UCUT i1 4acToTa reHepauumn oT HanpsXxeHus Ha pesoHaTope? MNoyemy
4aCTOTY PerynnpyroT Hanps>XXeHNeM Ha oTpaxarene, a He Ha pe3oHatope? Yem onpegensercs
rnybvHa MoLynsauumM CKOPOCTN 3NEKTPOHA B KNUCTPOHE? YTO BbirogHee: yBenmumeatb rnyouHy
MOLYNSLUMN U3MEHEHMEM MOCTOSIHHOrO HANPSXeEHMS Ha oTpaxarene n pesoHatope unm
YMEHbLEHNEM PACCTOAHUSA Mexay ceTkamm pesoHatopa? Moyemy? (OrK-1, IMNMK-1)

Tema 11. NeHepaTop Ha namne 6eryuien BOJHbI.
OTYET , NPUMEPHbIE BOMPOCHI:

MpOoCTpaHCTBEHHbIE FAPMOHUKN, OTAIMYME OT YACTOTHbIX FAPMOHMK. NpsiMble 1 0bpaTHble
NPOCTPaHCTBEHHbIE FAPMOHUKN - 4TO 3TO Takoe? 3aMennsowme CUCTEMbI: HAa3HaYeHe, TUMbI,
KoagodomumeHT 3amenneHus. HasHavyeHme marHmtHoro nons B JIBB tuna O n M. TpaekTopus
LBVXEHUS 9NeKTpoHa B MarHuTHoM none. Noyemy JIEB moxeT camoBo3byantbcs? Kakne ycnosus
LONXHbl 6bITb BbINONHEHbI ans atoro? (OlMK-1, MK-1)

Tema 12. N'eHepaTop Ha auone MaHHa.
OT4YeT , MPUMEPHbIE BONPOCHI:

[MoyeMmy Ha BOMbT-aMMNepHON xapakTepuctmke amona [(aHHa nMeeTcs y4acTok C oTpuuaTeNbHbIM
andbpepeHumanbHbiM conpoTueneHnem? Kakmmm onanyeckmmm CBOMCTBaMN HOCUTENEN TOKA B
apceHnbe rannms ato obycnosneHo? Kakue cylwecTtByoT pexumbl paboTbl reHepaTopa Ha anoae
ManHa? (OlK-1, MK-1)

Tema 13. Ycunutenu CBY. Jlamna 6eryuien BonHbl Tuna O.

oTYeT , NPUMEPHbIE BONPOCHI:
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MpocTpaHCTBEHHbIE FAPMOHUKN, OTANYME OT YaCTOTHbIX FraPMOHMK. NpsiMble 1 0bpaTHble
MNPOCTPAHCTBEHHbIE FAPMOHUKN ? YTO 3TO Takoe? 3amMensolmne CUCTEMbI: Ha3Ha4YeHne, TUnb,
KoagodomumeHT 3amenneHms. HasHayeHme marHmtHoro nons B JIBB tuna O n M. TpaekTopus
LBVXEHUS 9NeKTpoHa B MarHuTHoM none. MNodemy JIEB MoxeT camoBo3byantbes? Kakne ycnosus
LONXHbI 6bITb BbINONMHEHBI ANs 3Toro? Kak npenorepaliaetcs camoBo3byxaeHve B JIBB? Mpu kakux
ynpowwawwmnx NpeanonoXeHnsx CTpontca nuHeiHas teopus J1I6B? Kak 3aBucmt KoagouumneHT
ycunenus JIBB oT onnHbl 3aMeansowen CUCTeMbl 1 OT aMNANTYAbl BXOAHOMO curHana? Yto takoe
?HavanbHble notepu? B JIBB? Yem obbscHsieTcst ux Hannyme B JIBB? (OMNK-1, MK-1)

Tema 14. U3mepeHus Ha CBY. UaMmepeHune nonHbIX conpoTusneHnn B amanasoHe CBY npu
MOMOLLL U3MepPUTENIbHON TUHUN.

OT4eT , NpMUMepPHbIe BOMPOCHI:

DU3NYECKNA CMBICN HACTPONKN N3MEPUTENBHOM NUHNUK. [ToYeMy 1 K Kakmm ownbkam MoryT NpruBECTH
HEeTOYHas HacTporka KOHTypa 30H4a U KOHTypa aetektopa? Kak onpenensetrca KCB nuHum B cnyyae
NIMHENHOrO 1 KBaOpaTUYHOro OeTEKTMPOBAHNSA curHana? HYto takoe ?yCnoBHbIA KOHEL, TMHUN?,
MeToamka ero onpeneneHuns. 3a4eM Hy>XHO 3HaTb NOSIOXEHNE YCNOBHOMO KOHLUA MMHUN? 3a4eMm
nocne guagoparmbl, CONPOTUBIEHNE KOTOPOI N3MePSeTCs, BKKOYAEeTCs cornacoBaHHas
BOJTHOBOLHAA Harpy3ka? HYTo MOXHO (B NPMHLMNE) BKNIOYUTb BMECTO COrnacoBaHHOM Harpyskun?
(OnK-1, MK-1)

Tema 15. UamepeHue NosnHbIX COnpoTuBNeHun B amanasoHe CBY npu nomoLumn
noNnaApU3auMOHHOro N3MepUTens.

OTHET , NPUMEPHbIE BOMPOCHI:

[Moyemy MakCcMyM 1 MMHUMYM OTCYeTa CUrHana Bpalarolleincs 0eTeKTOPHOM CeKLMn onpenensior
KCB B ocHoBHOM BonHoBoAe? Kakoit bynet 3aBUCMMOCTb CUrHana ot yria noBopoTa OeTEKTOPHOM
cekuuu (B cny4yae IMHeNHOro 1 KBagpaTnyHoro AeTekKTMpoBaHNs) Npu HANNYMM YNCTO CTOSYEN
BOJSIHbI B OCHOBHOM BOSIHOBOZE M NoyYemy? 3a4em nocne guagparmbl, CONpoTUBAEHNE KOTOPOW
n3mepsieTcs, BKNOYAETCS COornacoBaHHas BONHOBOAHASA Harpy3ka? YTo MOXHO (B NpuHUmMne)
BK/IOYNTb BMECTO cornacoBaHHon Harpy3ku? (OrK-1, MK-1)

Tema 16. U3mepeHue MowHOCTU B auana3oHe CBY npu nomoLwuy TepMmope3ncTopHoro
namepurens.
OTYeT , NpyMepHblie BONPOCHI:

B yem cyTb MeTona 3ameleHna? MovyeMy N3MEHEHMEM BHELWHErO TOKa MOXHO cbanaHcmpoBaTb MOCT
TEPMUCTOPHOrO N3MepuTens MowHocTn? Kakoi MocT HasblBaeTcsl cbanaHcmpoBaHHbIM? MOXHO N B
n3mepuTene MOWHOCTM UCMNONb30BaTb TEPMOPE3NUCTOPBI C MONOXUTENbHBIM TEMNEPATYPHbLIM
KoagpgomumeHToM conpoTumeneHus (TKC)? (OlK-1, MK-1)

Tema 17. U3amepeHune MoOLLHOCTK B guana3oHe CBY npu nomoLum TepMO3NieKTPUYecKoro
n3mepurtens

OTHET , NPUMEPHbIE BOMPOCHI:

Yem oTnnyaeTcs cornacoBaHue reHepartopa ¢ BOIHOBOLAOM (NMUHMER) OT COrnacoBaHns
TEPMO3NEKTPMYECKOro gatymka ¢ exonom YT T? Kakve npeumylectsa faet UCnonb3oBaHne
M-obpa3zHoro BonHoBoaa? C kakoi uenbto B uameputene ucnonbayetcsa YINT ¢ npeobpaszoBaHneM
TMna ?momynatop-gemoaynatop?? MoxHo nvu B JaHHOM cnyyae ucnonb3osatb YT 6e3
npeobpasoanunsa? (OMNK-1, NK-1)

Tema 18. U3mepeHne aneMeHTOB MaTpuLibl pacCesiHUs YeTbipexmnoniocHMUKa B aguanasoHe CBY
OTYET , MPUMEPHbIE BOMPOCHI:

Jatb onpeneneHne matpuubl paccesHus. YTo Takoe NN0CKOCTb OTcYeTa Npu N3MepeHum
KoagogomumeHTa oTpaxeHma? Cesasb Mexay KoadhgoumumeHTom otpaxeHns n KCB. Kak onpenensietcs
KCB npwu kBagpatuyHom getektuposarHum? (OlK-1, MK-1)

Tema 19. U3mepeHue HarpyXxXeHHOW ,O06POTHOCTU 06 bEMHBIX pE30HaTOPOB
OT4YeT , NPMMEPHbIE BOMPOCHI:

Yem onpepnensietcs cobctBeHHas [OOPOTHOCTL pe3oHaTopa? YTo Takoe KpUTUYECKNIA PEXIM
paboTbl pe3oHaTopa? CTpyKTypa anekTpoMarHUTHOro nons konebanwii Tmna H10m B NpsiMoyronbHOM
pesoHaTope, H11m 1 HO1m B umnunapmnyeckom pesoHartope. (OlK-1, MK-1)

Tema . UToroBasi oopma KOHTpOns
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MpvMepHble BOMPOCHI K 3a4eTy:

[Mporpammon oucumnnanHbl NpeaycMoTPEHbI Creaytowmne Buabl KOHTPONS: TEKYLUNA KOHTPOSTb
ycrnesaeMocTu B POPME NMUCbMEHHbBIX KOHTPOMbHbIX 334aHWI, TEKYLWNIA KOHTPOMb YCNEeBaeMOCTH B
hopMe yCTHOro onpoca no Kaxaoi nabopaTopHo paboTe 1 UTOroBbI KOHTPOMb B hopMe 3ayeTa.
3ayeT NpoBOAMTCS B COOTBETCTBMU C MPMBEAEHHON BbIWE MPOrPamMMON; KOHTPONbHbIE PaboThl
doopMUPYIOTCA HA OCHOBE Crnenylolwen nuTeparypbi:

1. A.B.yrnas, b.[".Tapacos. 3aga4un n ynpaxHeHus rno kypcy "9nektpoguHammka CBY". 3a-Bo
KI'Y, KasaHb, 2000, 26 cTp.

Bonpochl k 3a4eTy

1. YpaBHeHMS anekTpoMarHuTHoro nonsi. Nnockas anekTpoMarHMTHas BonHa.

2. SﬂeKTpOMaFHVITHbIe BOJIHbI B HAanpaenAlOWNX cuctemMax. rpaHI/I‘-IHbIe ycnosua ans nonen E n H Ha
CTeHKax BOJIHOBOAA.

3. BonHbl B NpAMOYrofibHbIX BOTHOBOAAX. YpaBHEHUS NS NPOLAO/bHbIX cOcTaBnsaowmx nons E v H.
BonHa tuna H B BonHoBoae. BonHa tnna E B BonHoBoae. Kputuyeckas annHa BonHbl. OCHOBHOM
TN BOSIHbI B BONHOBOZE. [uarpamma Bo3byxoeHus BonHosoga. Pexum otceykn, 04HOBONHOBBI
PEXMM.

4. BonHbl TINna HMn B NPAMOYTroNbHbIX BOJIHOBOAAX. dun3nyeckunin cMbicn MHOekcoB. BoaMoxHble
3HayeHuns nHaekcos. Coctasnstowme nonsa H wm E. KpI/ITVIl-IeCKaFI OnnHa BOJIHbI.

5. OcHoBHoW TUN BONHbI (onpeneneHne). OCHOBHOWM TWM BOMHbI B NPSAMOYrOfIbHOM BOJTHOBOE.
Cunosble nuHUM nonen E n H.

6. BonHbl Tina Emn B NPAMOYTroNibHbIX BOJTHOBOAAX. dunamnyecknin cMbicn NHAEKCOB. BO3MOXHbIE
3HayeHuns nHaekcos. Coctasngtowme nonsa H wm E. KpI/ITVI‘-IeCKaFI OnnHa BOJIHbI.

7. Bonna E11 B npsamoyronbHom BonHoeoge. Cunosble nuHUM nonen E n H.

8. lNoBepxHOCTHbIE TOKM B CTEHKax BonHosoga (BonHa H10 B npsiMoyronbHOM BonHOBOAE). [puHLmn,
COrnacHoO KOTOPOMY MOXHO HapywaTb LefIoCTHOCTb CTEHOK BONHOBOAA, HE BNNAS HA
pacnpocTpaHeHne BOMHbI M0 BOMHOBO4Y.

9. BonHbl HMn B Kpyrnom unnnHopuyeckom BonHosoae. PrU3NYEeCKUin CMbICT NHOEKCOB. BO3MOXHbIe
3Ha4yeHus nHOekcoB. Kputnyeckas onvHa BOSHbI.

10. OcHoBHOM TUN BOMHbI (onpeneneHne). OCHOBHOWM TWM BOMHbI B KPYrNOM LMANHOPUYECKOM
BonHoBoge. Cunosble nuHWUM nonen E n H.

11. BonHa tvna HO1 B Kpyrnom umnnHopuyeckoM sonHoeode. Cunosbie nuHUM nonen E n H.

12. BonHbl Emn B Kpyrnom unanHApUYeCKOM BONHOBOAE. Pr3MYECKUiA CMbICT MHAEKCOB.
Bo3MoXxHble 3HaueHns nHOeKcoB. Kputuyeckas onnHa BOMHbI.

13. BonHa tvna EO01 B Kpyrnom unnmHapudeckom sonHosoae. Cunosble nuHmm nonen E n H.

14. PacnpocTtpaHeHue BOMH B BONHOBOAAX ¢ notepsamn. KoadpdpuumeHT 3aTyxaHums. NoBepxHOCTHOE
conpoTtmeneHue (onpeneneHne). NoBepxHOCTHAA NIOTHOCTb TOKA B CTEHKAX BONHOBOAA
(onpegneneHune, e ANHULbI U3MEPEHNS).

15. Xapaktepuctmyeckoe ConpoTuBieHE BONHOBOAA, CBA3b ¢ E n H. SkBmBaneHTHoe
COonpoTMBEHME BONHOBOAA.

16. OcHoBHOI TN KonebaHuii B pe3oHaTope (onpeneneHune). KonebaHus tuna Hmnl 8
NpPSMOYronbHOM pe3oHaTtope. Kakune 3Ha4yeHns MoryT NnpuHUMatb MHAEKChbl m, n u |? dunaunyeckuni
CMbICN UHLEKCOB.

17. Konebanus tna H101 B npsamoyronsHom pesoHatope. Cunosble nuHuy nonen E n H.

18. Konebanusi Tna Emnl B npsiMmoyronbHoM pe3oHaTope. Kakme 3Ha4eHust MoryT npuHMMaThb
nHaoekcbl m, n n |? dnanyecknin CMbICN NHOEKCOB.

19. Konebanus tnna E110 B npsamoyronbHom pe3oHatope. Cunosble nuHum noneri E n H.

20. KonebaHus Tvna Hmnl B kpyrnom umnmHapunyeckom peaoHatope. Kakne aHauyeHnst MoryT
NpUHMMAaTb NHAEKCbI M, N U |? PU3NYEeCKnin CMbICN NHOEKCOB.

21. KonebaHwus tvuna HO11 B Kpyrnom uunuHapryeckom pesoHatope. Cunoeblie nuHum nonen E n H.
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22. KonebaHus Tvna Emnl B kpyrnoM umanHopu4eckom pesoHatope. Kakue 3HadeHnst MoryT
ApUHUMAaTb MHAEKCHI M, N 1 |? PU3nNYecKnin CMbICN NHOEKCOB.

23. KonebaHus tvna EO010 B kpyrnom umnmHapunyeckom pesoHartope. Cunosble nuHum nonen E n H.

24. CobcTBEHHas, BHelWHNAS (paanaumoHHas), HarpyXeHHas 0obpoTHOCTb 06 bEMHOIO pe3oHaTopa
(onpenenenHue). KoathdomumeHT cBa3n pesoHatopa ¢ BONHOBOAOM (onpeneneHune). Kputnyeckas
CBSI3b.

25. CobcTBeHHas [OOPOTHOCTb NPSAMOYroNbHOrO pe3oHatopa ans konebaxHmin H101 n H102.
26. BbipoxgeHHble TUnbl konebaHuii B KPYrnbixX LMNVHOPUYECKMX Ppe30HaTopax.

7.1. OcHOoBHas nuTeparypa:

1. SnekTpoanHammka n pacrnpocTpaHeHne paanoBosH: YuebHoe nocobue / A.A. Kypaes, T.J1.
Monkosa, A.K. CunuupiH. - M.: HAU UHdppa-M; MH.: Hos. 3HaHwue, 2013. - 424 c.: nn.; 60x90 1/16. -
(Bbicwee obpasosaHue: bakanaspuart). (n) ISBN 978-5-16-006211-2, 500 3ka3.
http://znanium.com/bookread.php?book=367972

2. Mpuropbes A.Ll. SnekTpoanHammka 1 MUKPOBOHOBAsS TexHuKa: YuebHuk. CI16., naa. Jlanb, 2007
- 704c. ISBN 978-5-8114-0706-4. http://e.lanbook.com/view/book/118/page1/

3. Mypomues [.10., 3bipsHos tO.T., deatoHuH MN.A., Benoycos O.A., Psbos A.B., NonosyeHko E.B.
AnekTpoanHammKa 1 pacnpocTpaHeHne paanoBonH: YuebHoe nocobue. - CI6.: 3n-so "MaHb",
2014. - 448 c. ISBN 978-5-8114-1637-0. http://e.lanbook.com/view/book/50680/page1/

4. OnekTpoanHamuka: YuebHoe nocobue / N.®. bynarsiH, B.®. [ybposuH, A.C. Curos. - M.:
Anbgpa-M: HUL MH®PA-M, 2013. - 304 c.: un.; 60x90 1/16. - (Maructpatypa). (nepennet) ISBN
978-5-98281-329-9, 1000 3ak3. http://znanium.com/bookread.php?book=391337

5. ®unsnka. OCHOBbI 9NEKTPOANHAMUKNA. DNEKTPOMArHMTHbIE KonebaHus 1 BonHbI: YyebHoe nocobue
/ C.N. Ky3Heuos. - 4-e nsg., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL UHDOPA-M, 2015. - 231 c.:
60x90 1/16. (nepennet) ISBN 978-5-9558-0332-6, 500 k3.
http://znanium.com/bookread.php?book=424601

7.2. lononHutenbHasa nuteparypa:
1. W. B. lebenes. TexHuka n npubopbl CBY. 7.1, TexHnka cBepxBbICOKMX YacToT. Beicwas wkona, M.,
1970.

2. bepapiwes, B. . PagnonokaunoHHble cucTeMbl [9NeKTPOHHbIA pecypc] : y4ebHuk / B. T1.
Bepapbiwes, E. H. Mapun, A. H. ®omuH [1 op.]; noa obw. pea. B. IN. bepabiwesa. - KpacHosipck : Cub.
doenep. yH-T, 2011. - 400 c. - ISBN 978-5-7638 2479-7.
http://www.znanium.com/bookread.php?book=442536

7.3. UHTepHeT-pecypcChbl:

Bukunenwns - http://ru.wikipedia.org

Bce onga ctyneHta - http://www.twirpx.com/

Hay4yHas 6ubnmnoteka um. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTPoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

ONEeKTPOHHbIE KHUrK - http://eknigi.org/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne ancumnnanHbl "9ne|<Tpo,u|/|Han|Ka CBEPXBbICOKNX yactot" npeanonaraeTt ncnonb3oBaHune
cnepyrouero MmatepumalibHO-TEXHNHECKOro obecneyeHuns:

PerncrpaumnoHHblii Homep 654617 DAEKTPOHHEH
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayantopumn Ons NPoBeneHns NEKUMOHHbIX, N1abopaTopHbIX U NPAKTUYECKMX 3aHSATU,
MeToamyeckme nocobusi, MHTepHeTt

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO n yyebHbIM nnaHom no
HanpasneHuo 03.03.03 "Pagnodomnamka” n npodomnio noarotokn CneunanbHble paanoTexHnyeckme
CUCTEMDI .
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ABTOpP(bI):

Hyrnas A.B.

v 201 .

PeueH3eHT(bl):

Eropos A.B.

v 201 .
PerucTtpaumnoHHblii Homep 654617 DAEKTPOHHEH
Crtpanvua 17 n3 17. il V_H___;:EEEPCHTET
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