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Mporpamma omcumunnmHbl "OnekTpoanHammka ceepxBbiCokmnx yactoT"; 03.03.03 Paguodnamka; ooueHT, K.H. (goueHT) dyrnas A.B.

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. Uenn ocBOEHNS AUCLUMINHBI

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 yuebHas aucumnnnHa BkntodeHa B pasgen "61.B.0 0.4 OucuunanHbl (Mooynm)" OCHOBHO
obpasosaTtenbHoi nporpammbl 03.03.03 Pagnodumanka n oTHOCUTCS K 0653aTeNbHbIM OUCUUMNHAM.
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:

PacwucpoBka

LLincpp komneTeHumu npuobpeTaeMon KOMNeTeHL N
MK-1 CNOCOBOHOCTLIO NCNONb30BaTh 6a30Bble TEOPETUYECKME 3HAHNS
(npodbeccrnoHanbHble (B TOM YuMcne no ancumninHam npodpunmsauunn) ons peweHns
KOMMNeTeHuunm) npodpeccmnoHanbHbIX 3aa4ad
MK-2 CNOCOBHOCTBIO NPUMEHSTh Ha NpakTnke 6a30Bble
(MpodpeccmonantHbie n O(*)eCCVIOHanbEbIe HaBbIKW P
KOMNeTeHLmm) P
MK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMBLI PaboTbl 1 METOAbI
(npodpeccunoHanbHble aKcnnyaTtauum coBpeMeHHOM paanoanekTpoHHON annaparypbl 1
KOMMNeTeHLUum) obopynoBaHns
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Mporpamma omcumunnmHbl "OnekTpoanHammka ceepxBbiCokmnx yactoT"; 03.03.03 Paguodnamka; ooueHT, K.H. (goueHT) dyrnas A.B.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- OTnn4yns cBOMNCTB ANEKTPOMarHnTHbIX BONMH C OTNIMYHBIMK OT HYN4 NpoaoJ/ibHbIMA COCTABNAKOWNMN
nonga OT YNCTO nonepeyHbIX BONH;

- CTpyKTypy nonem, KAPTUHY NNHWIA NOBEPXHOCTHbIX TOKOB OCHOBHbIX TUMOB BOJSIH B MPSIMOYrO/IbHOM
N KPYrnoM LUINHOPUYECKOM BOHOBOAAX;

- CTpyKTypy noneu, KApTUHY NNHWIA NOBEPXHOCTHBIX TOKOB OCHOBHbIX TUNOB KonebaHwuii B
NPSAMOYroNbHOM U KPYTIOM LIMIMHAPUYECKOM pe3oHaTopax;

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

- OCHOBHbIe NPVHUMMbI PaboTbl akTUBHbIX Nprbopos CBY: KNnCTPOHHOro reHepatopa u yeunmuTens
Ha OCHOBE Nnamnbl 6eryuiei BoMHbI, a TakXe COBPEMEHHbIX MONYNPOBOAHNKOBBIX NCTOYHKOB CBY,
YMETb MPUMEHSTb UX HA NPaKTUKeE.

- OCHOBHble NMPVHLUMMbI M METOLIbl U3MEPEHUSI COMPOTUBNEHUS Harpy3ku B ananasoHe CBY,
N3MEepPEHNs NapamMeTPOB MaTPULIbl PACCESHNS YEeTbIPEXTONIOCHKOB B aAnana3oHe CBY, namepeHus
napameTpoB 06 bEMHbIX PE30HATOPOB, M3MEPEHMSI MOWHOCTY B ananasoHe CBY, ymeTb npuMeHsTb
X Ha NpakTuke.

2. DONIXEH yMeTb:

- PaccunTtbiBaTb OCHOBHbIE CBOWCTBA BOTHOBOOOB, pe3oHaTopoB B Anana3oHe CBEePXBbICOKUX
4acToT.

3. OOMXEH BnageTb:

OCHOBHbIMW MeToA4aMm 1 cnocobamu pac4yeta OCHOBHbIX CBOMCTB BOJIHOBOAOB, PE30HATOPOB B
Anana3oHe CBEepPXBbICOKMX HAaCTOT.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

yrny6reHHOro caMoCTOSTENIbHOrO U3YyHeHMs NOSBNSAIOWMXCA TEXHUYECKNX HOBUHOK B obnacTu
CBY-texHuku

4. CTpyKTypa u cogepxaHve AUCLMUMNINHBI/ MOayns
Obwas Tpyo0EMKOCTb AUCLMIMIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€T B 7 CEMeCTpe.

CyMmMapHO no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas pabota oueHnBaeTcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl n yachbl
ayauTOpHOM paboThbl,
MX TPYAO0EMKOCTb

Tekywime coopmbl

CeMecCTpa

Nekuun

(B yacax) KOHTpONsi

MpakTnyeckue
3aHATUA

NabopaTopHbie
pabotbl

Tema 1. YpaBHeHus
SNEeKTPOMarHUTHOro

. Inong. Mnockas

aneKkTpoMarHnTHas
BOJTHA.

Tema 2.
ONeKTPOMarHUTHbIE
BOJIHbI B HAMpaBnsowmx

. lcuctemax. BonHbl B

NPSAMOYrONbHbIX
BO/IHOBOAAX.

Tema 3.
[MOBEPXHOCTHbIE TOKW B
CTeHKax BO/THOBOLOB.

Tema 4. BonHbl B
Kpyrnom
UUNHOPUYECKOM
BONIHOBOLE.

Tema 5.
PacnpocTtpaHeHue

. [9NeKTpoOMarHnTHbIX

BOJIH B BOTHOBOJAX C
NnoTEPSIMU.

10

Tema 6.
XapaktepucTnyeckoe u

. |9KBUBANeHTHOEe

COMNPOTUBIEHNE
BONTHOBOAA.

12

Tema 7. O6bemHble
pes3oHaTopbl.
[MpsiMOyronbHbIA
pesoHaTop. Kpyrnbin
LUMNNHIOPUYECKNIA
pe3oHarop.

14

Tema 8. 1obpoTHOCTL

. |o6beMHoro

pesoHaropa.

16

Tema 9. BonHbi B

. [3aMe onsAoWmnx

cucrtemax.

18

10.

Tema 10. 'eHepaTopbl
CBU4. OTpaxaTtenbHbiin
KITMCTPOH.

15

11.

Tema 11. ['eHepartop Ha
NaBUHHO-NPONETHOM
avnoge.

16

12.

Tema 12. ['eHepaTop Ha
anoge [NaHHa.

17
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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.

18

0

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.

Tema 2. 3neKTpomar|-|uT|-|b|e BOJIHbI B HanpasnAmwLWUX CUCTEMax. BonHbl B NMPSAAMOYTOJIbHbIX
BOJZIHOBO O aX.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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Mporpamma omcumunnmHbl "OnekTpoanHammka ceepxBbiCokmnx yactoT"; 03.03.03 Paguodnamka; ooueHT, K.H. (goueHT) dyrnas A.B.

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.

Tema 3. NNoBepXHOCTHbIE TOKU B CTEHKaxX BO/THOBOO,0B.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

BbiBO4 COOTHOLWEHUS Mexay ﬂOBerHOCTHOVI NAOTHOCTbIO TOKa N HaNpPAXeHHOCTbO MarHUTHOIro
Nons OKONO CTeHkM BonHosoaa. JlnHun NOBEPXHOCTHOro TOKa AOjd OCHOBHOIO TuMna BOJIHbI B
npsaMoyronbHOM BOJIHOBOE.

Tema 4. BosiHbI B KPpYrnom LLMAMHAOPUYECKOM BOJSTHOBO €.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BonHbl B Kpyrnom LUMNnMHOPUYECKOM BOMTHOBOAE. H-BOMHbI B NPAMOYrofibHbIX BOTHOBOAAX, BbIBOL,
coctasnsowmx nonen E n H. OcHoBHOM TN BonHbI. KapTnHa cnnosbix nuHuiA. BonHa EOQ1 B kpyrnom
LMNnHOPUYECKOM BonHoBoAe. KapTnHa cunoBbixX MMHWIA.

Tema 5. PacnpoctpaHeHue aneKTpoMarHUTHbIX BOJIH B BO/IHOBOAAX C NOTEPSIMU.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

PacnpocTtpaHeHne anekTpoMarHuTHbIX BOMH B BONHOBOAAX C noTepsiMu. BoiBog obLwei doopmynbl
KoadppuumeHT 3aTyxaHuns. KoadhdunumneHT 3atyxaHms Ans OCHOBHOIMO TMMa BOJHbI B NPSMOYrO/bHOM
BO/THOBOZE.

Tema 6. XapakTepuctnyeckoe v 3KBUBaNIEHTHOE CONPOTUB/IEHNE BONTHOBOAA.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

XapaKTepVICTVI‘-IeCKOG N 9KBMBaAJIEHTHOEe ConpoTnBieHne BOJIHOBOOA. CornacoBaHue BONHOBOLOB.
TpVI cnocoba onpepneneHns aKBMBaneHTHOro ConpoTmneiieHns BOJIHOBOOA.

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

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

Ob6beMHble pe3oHaTopbl. Cnocob onpeaeneHunst CTPyKTypbl MONER B pE30HATOPE C UCTONb30BAHEM
CTPYKTYpbl MONs B BONHoBoAE. MNpsiMOyronbHblil pe3oHaTop, konebaHus H-tuna n E-tuna. Kpyrnbii
unnnHaopudecknii peaoHatop. Konebanns tuna Hmnl. MNMone konebanwnin HO11. KonebaHusa tuna
Emnl. Mone konebaHuin EO1m. BolpoxaeHHble TUMbl KonebaHuii B LMANHOPUYECKUX Pe3oHaTopax.

Tema 8. [LOGPOTHOCTL 06 bEMHOIO pe3oHarTopa.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

JobpoTHOCTL 06 bEMHOrO pe3oHaTtopa, obwue onpeneneHnst CobCcTBEHHAs, BHELWHAS W
Harpy>xeHHasi 106poTHOCTb. PacyeT 0oOPOTHOCTM NPSIMOYrofIbHOro pe3oHaTopa ¢ KonebaHusmm
Tuna HO1n.

Tema 9. BonHbl B 3aMeaNsilOLLLUX CUCTEMaX.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Twnbl 3amegnsowmnx cucteM. BonHol B 3amennsirowmx cucremax. KosdoguumneHT 3ameaneHusl.
MpoCTpaHCTBEHHbIE FAPMOHUKM NONS 3aMea/IEHHO BOJHbI.

Tema 10. NeHepaTopbl CBY. OTpaxatenbHbi KTUCTPOH.

npakTudeckoe 3aHsitne (1 yaca(os)):

M3y4yeHune KOHCTPYKUMKM oTpaxaTenbHblX KIMCTPOHOB PasfiMyHOro Tuna.

Tema 11. ['eHepaToOp Ha NaBMHHO-NPONIETHOM Auoae.

npaktnyeckoe 3aHsitne (1 yaca(os)):

3yyeHne KOHCTPYKLMM reHepaToOpHbIX CEKLUIA PasnmMyHOro TMna Ha NaBMHHO-MPONIETHOM AnoJe.
Tema 12. 'eHepaTop Ha auone MaHHa.

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

M3y4yeHune KOHCTPYKUMM reHEPaToOPHbIX CEKLUMIA pas3nNyHOro Tuna Ha guoae [raHHa.
Tema 13. Yecunutenun CBY. Jlamna 6eryuwien BonHbl Tuna O.

npaktnyeckoe 3aHsitne (1 4aca(os)):
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Mporpamma omcumunnmHbl "OnekTpoanHammka ceepxBbiCokmnx yactoT"; 03.03.03 Paguodnamka; ooueHT, K.H. (goueHT) dyrnas A.B.

M3y4yeHne KOHCTPYKLUMM NAaKeTUPOBaHHbIX namn 6eryuieli BONHbI U 1amn ¢ BHEWHUM UCTOYHUKOM
pokycupytowero MarHUTHOro Nnons.

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

npakTudeckoe 3aHsitne (1 yaca(os)):

MoHATME NONHOro CONPOTMBIEHNS HAa NpUMepPe anadparM. EMKOCTHbIE 1 MHOYKTUBHbIE
nmadpparmbl, pe30HaHCHOE OKHO. CBSA3b MOMHOr0 COMPOTMBAEHNS HArpy3ku ¢ KO3EULNEHTOM
oTpaxeHus. YCTPOMNCTBO M NPUHLWM OEWCTBUS N3MEPUTENBHOW NMHUN. [TOHSTNE YCNOBHOIO KOHLA
NVHUN.

naboparopHas pabora (6 4aca(oB)):

N3mepeHne NONHOro ConpoTUBNEHNS Anagoparm pasnnyHoro TMna npu NOMoLWM N3MEPUTENbHOWA
nuHUKN. CpaBHEHNE pe3yNbTaToB U3MEPEHNS C PACHETHON BENNYMHOW CONPOTUBNEHUS Anadparm.

Tema 15. U3mepeHue NosnHbIX CONpoTUBIeHun B ananasoHe CBY npu nomoLum
nonspu3auMoHHOro N3MepuTens.

npaktnyeckoe 3aHsitne (1 yaca(os)):

[MToHsATWME NONHOro CONPOTUMBAEHUS HA NpuMepe anadparM. EMKOCTHbIE N UHOYKTUBHbIE
anagoparmbl, pe3oHaHCHOe OKHO. CBSA3b NOMHOMO CONPOTUBAEHUS HArpy3ku ¢ KO3PULUNEHTOM
oTpaxeHusi. YCTPOMNCTBO M NPUHLMUN OEACTBMS NONSpU3aunoHHoro nameputens. Kanmbposka
n3mMepeHns hasbl KoagrLUneHTa oTpaXeHuns.

naboparopHas pabora (6 4aca(oB)):

N3mepeHme NonHOro ConpoTuBNEeHNs anagoparM pasfnyHoro Tina npu NoMoLWm NoasiprU3aumnoHHOro
nameputens. CpaBHeHVE Pe3ynbTaToB N3MEPEHMS C PACYETHOW BEIMYNHON COMPOTMBNEHNS

anadpparm.

Tema 16. U3amepeHue MowHOCTU B auana3oHe CBY npu nomoLwm TepMmope3ncTopHOro
na3mepurtens.

npakTudeckoe 3aHsitne (1 yaca(os)):

N3yueHmne ycTpoiicTBa 1 NpuHUMNa AEACTBMS TEPMUCTOPHOMO N3Meputens. Pexumbl paboThl.
N3meputens ¢ aBTomMaTnyeckoin 6anaHCMpoBKO MOCTa.

naboparopHasi paborta (6 4aca(oB)):
Kanubposka aTTeHoaTopa npv NoMoLy TepMOPE3NCTOPHOMO N3MEPUTENSI.

Tema 17. U3mepeHue Mo HOCTU B auana3oHe CBY npu nomoLuu TepMO3aneKTpuyeckoro
na3meputens

npakTudeckoe 3aHsitne (1 yaca(os)):

3yyeHure ycTponcTea u NpuHUUna OencTBma TEPMO3NEKTPUYECKOro nameputens. HasHaveHvne
cornacytouwero kackaga. bnok-cxema YINT ¢ npeobpa3oBaHneM HaMPSXEHNS.

naboparopHas pabora (6 4aca(oB)):
Kanubposka aTTeHoaTopa npv NoOMOLM TEPMO3EKTPUYECKOTO N3MEPUTENSI.
Tema 18. U3amepeHue aneMeHTOB MaTpuLLbl paccesiHUS YeTbipexnosnocHUKa B auanasoHe CBY

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

lMoHsaTtme o MaTpuue paccesaHnsa 4eTblpexnontocHMKa. MeTtoouka N3MepeHnda napameTpoB MaTpuLbl
paccesaHnsa CUMMeTPUYHbIX MaCCUBHbIX BOMTHOBOOHbLIX YETbIPEXMONMIOCHNKOB TPEXCAHTUMETPOBOIO
anana3oHa.

naboparopHas pabora (6 4aca(oB)):

N3mepeHne aneMeHToB MaTpuLbl paccesiHUS BOHOBOOHOIO NePEMEHHOro aTTeHaTopa.
Tema 19. U3amepeHue Harpy>XeHHOW ,06POTHOCTM 06 bEMHBIX PE30HaTOPOB
npaktnyeckoe 3aHsitne (1 4aca(os)):

3HaKOMCTBO C NOHATMEM "H0OPOTHOCTL" B NPUMEHEHMN K 0O BEMHOMY pe3oHaTopy - konebaTenbHo
cucteme amanasoHa CBY, ¢ pa3nuyHbiMn MeTofamMm N3MEPEHNSt [OOPOTHOCTN 0O BEMHbIX
pe30HaTopOoB.

naboparopHasi paborta (6 4aca(oB)):
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N3mepeHne n06poTHOCTN 06 bEMHBIX PE30HATOPOB METOIOM PE30HAHCHbBIX XapaKTEePUCTUK.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| gﬁ%ﬂ:;;?:;ﬁm
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. YpaBHeHus
3NEeKTPOMarHNUTHOro MpopaboTtka
1. |nong. INnockas 7 2 marepuana 2 YCTHbI onpoc
9N1eKTpoMarHmMTHas nekumm
BOJIHA.
Tema 2.
ONeKTPOMarHUTHbIe I;Ig;)epaf:; :a
BOJIHbI B HAMpPaBnsowWwmx ﬂeKLI.EI/I N3
2. [cuctemax. BonHbl B 7 4 ’ 2 YCTHbIA ONpocC
KHUrn Jlebenesa
NPAMOYrOnbHbIX "TexHuKa n
BOMIHOBOAAX. npn6opsl CBY"
MpopaboTtka
marepuana
Tema 3. nekumn n $3.6,
3. [[loBEpXHOCTHbIE TOKM B 7 6 |$5.2 kHurm 2 YCTHbI ONpocC
CTeHKax BOIHOBOAOB. Nebenesa
"TexHnka u
npubopsl CBY"
MpopaboTtka
Tema 4. BonHbl B marepuana
Kpyrnom nekumn n rn.5 o
4. LUUINHOPUYECKOM / 8 KHUrn Jlebenesa 4 YCTHBIN ONIpoC
BONHOBOE. "TexHuka u
npubopsl CBY"
M TK
Toma 5. i
PacnpoctpaHeHve J'IeKLI.IF/I)I/I ey
5. [anekTpoMarHnUTHbIX 7 10 KHULU J'Ie6e,ﬁeBa 2 YCTHbIA ONpocC
BOJIH B BO/IHOBOOAX C "TexHKA U
noTepsAMu. npubopsl CBY"
M TK
Toma 6. e
XapaktepucTnyeckoe u ﬂeKLI,IEI)VI 1 $6.2
6. [3KBMBaANEHTHOE 7 12 : 2 YCTHbI ONpocC
KHUrn Jlebenesa
COMnpoTUBNeHne "TexHKA U
BONHOBOAA. npnGopsl CBY"
MpopaboTtka
Tema 7. O6beMHble Jh::;fllﬁll:?ﬂnsﬂ 4
pes3oHaTopbl. CHUTU '
[MpsiMOyronbHbIiA o
7. - 7 14  |[MunosaHoB 4 THbIA on
pe3oHartop. Kpyrnbiia C OggHng a, ye onpoc
LUWNNHOPUYECKNIA "TexHnKa
pe3oHarop. CBEpPXBbICOKUX
yacrtot"
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB pabotb!
MpopaboTtka
mMartepuana
nekummn n $4.6
Tema 8. [Jo6poTHOCTL KHUIN
8. |06 bemMHoro 7 16 |MunosaHoBa, 2 YCTHbI ONpocC
pes3oHaTopa. CobeHunHa
"TexHuka
CBEPXBbICOKUNX
yacrtort"
MpopaboTka
maTepuana
nekunm n rn.5
Tema 9. BonHbl B KHUM N
9. |3amegnsoLWmx 7 18 |MwunosaHoBa, 2 YCTHbIA ONpPOC
cucTemax. CobeHunHa
"TexHuka
CBEPXBbICOKNX
yacrtot"
MpopaboTtka
martepuana
nekumnm un
Tema 10. 'eHepaTopbl onucaHus
10./[CBY. OTtpaxartenbHbin 7 15 |paboTbl 2 YCTHbI ONpocC
KIIMCTPOH. "OTpaxaresnbHbli
KANCTPOH"
nabopaTtopHOro
npakTukyma
Tema 11. [eHepaTtop Ha MpopaboTka
11.|naBMHHO-NPONETHOM 7 16 |maTepuana 2 YCTHbIA ONpoC
avone. nexkuumn
MpopaboTtka
12. Tema 1?' I'eHepatop Ha 7 17 |marepuana 2 YCTHbI ONpocC
anope [MaHHa. nexunm
MpopaboTka
maTepvana
nekumnm um
Tema 13. Ycunutenu onuncaHus
13./CBUY. Jlamna beryuwei 7 18 |paboTbl"/lamna 2 YCTHbIA onpoc
BonHbl TMNa O. 6eryLiei BOMHbI
Tuna O"
nabopaTtopHOro
npakTukyma
Tema 14. N1amepeHus Ha
CBY. VamepeHue
MOMHbIX CONPOTUBNEHNIA noaroToska K
1415 ananasoHe CBY npwm 7 1-18 oT4ety 4 oTHeT
nomMoLm
N3MEPUTENBHOMN NTUHUN.
PerncTpaumnoHHblii Homep 6164018 OBAEKTPOHHBIH
Bl VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 15. amepeHue
MONHbIX CONPOTUBNEHNIA
B AmanasoHe CBY npu noaroToska K
15. oMoy 7 1-18 oTyety 2 oTyet
nonNapu3aumoHHOro
nameputens.
Tema 16. NIamepeHne
MOLUHOCTW B Ananas3oHe
16.|CBY npwn nomowym 7 1-18 gsfersTOBKa K 2 oT4yer
TEPMOPE3NCTOPHOIr0 y
n3mepuTens.
Tema 17. N3mepeHuve
MOLLHOCTU B AnanasoHe
17.|CBY npu nomolym 7 1-18 g?fg?TOBKa 5 2 oT4yer
TEPMO3NEKTPUYECKOrO y
nameputens
Tema 18. NIamepeHne
9NEMEHTOB MaTPULLbI
18.|paccesHus 7 1-18 g?fersTOBKa K 2 oTyer
YETbIPEXMOMIOCHMKA B y
nmanasoHe CBY
Tema 19. IamepeHune
Harpy>XeHHou
19.|006pOTHOCTN 0O BEMHBIX| 7 1-18 g?fergTOBKa 5 2 oTyeT
pe3oHaTopoB y
NToro 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. YpaBHeHUsi aneKTpoMarHUTHoro nons. Mnockas anekTpoMarHUTHas BOJHa.
YCTHbI ONpoc , MpUMEpPHbIE BOMPOCHI:

Kak BbIrnsaanTt apryMeHT coyHKLMK, KOTopasi NpeacTaBnsieT cobol BONHY, pacnpoCTPaHsIoLWYyCs CO
CKOPOCTbIO V B MONOXNUTENBHOM HanpasieHnn ocu z?

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

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

OcHoBHoW TUN BoNHbI (onpegeneHne). OCHOBHOM TUM BONHbI B MPSAIMOYronbHOM BonHosoge. Cunosble
nHUKM nonen E n H.

PernctpaumoHHbin Homep 6164018
CrtpaHnua 11 13 16.
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Tema 3. NNoBepXHOCTHbIE TOKU B CTeHKax BOITHOBOO,0B.

YCTHbI ONPOC , NPUMEpPHbIe BOMPOCHI:

OnpegneneHve n eanHNLbI 3MEPEHNS NMOBEPXHOCTHOM NAOTHOCTY TOKA.
Tema 4. BonHbl B KPYrnom LMnmMHOopuyYeckoM BOsIHOBO O .

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

OcHoBHoW TUN BONHbI (onpegeneHne). OCHOBHOM TUM BOMHbI B KPYrIOM LWINHAPUYECKOM BOMTHOBOJE.
Cwunosble nuHumM nonen E n H.

Tema 5. PacnpoctpaHeHue 3N1eKTPOMarHUMTHbIX BOJIH B BOJTHOBOAAX C NOTEPSMM.
YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:

EnvHuubl namepeHmns koagpduumeHTa 3aTyxaHus.

Tema 6. XapakTepuctuyeckoe U 3KBUBaJIEHTHOE CONPOTUBNeHMEe BONIHOBOAA.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

B uem otnnumne XapakKTepncTtn4eckoro n sKkBnBajieHTHOro ConpoTmnBneHns BonHoBoaa? [insa kakoro
BONTHOBOAA 1 Kakoro tuna BOJIHbl BBOOUTCA NOHATUE SKBUBAJIEHTHOIO COMPOTUB/TIEHUNSA BONHOBOAA?

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

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOChI:

Yewm oTnnyaoTcs ypaBHEHUS nagaroler 1 0TpaXeHHOW BOMHbI?

Tema 8. [LO6GPOTHOCTL 06 bEMHOIO pe3oHarTopa.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

OnpeneneHne OOPOTHOCTH.

Tema 9. BonHbl B 3ameansitoLLLnX cuctemax.

YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Kakve Tnnbl 3amennsowmx CMCTeEM BaM U3BECTHbI?

Tema 10. N'eHepaTopbl CBY. OTpaxatenbHbi KIUCTPOH.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

YeM 06bSICHSETCS 3aBUCMMOCTb HYaCcTOTbl KonebaHuii KNMCTPOHa OT HaNPSXXeHUst Ha oTpaxartene?
Tema 11. F'eHepaTOp Ha NaBUHHO-NPONIETHOM Auoae.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

B kakom pexwnme pabotaert J1M 07

Tema 12. eHepaTop Ha auone MaHHa.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Ckonbko p-n-nepexonos nmeetcs B gnoae NaHHa?

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

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Kak mBuxyTCS aneKTpOHbl B MarHUTHOM nose namnbl 6eryweii BonHbl Tuna O?

Tema 14. UamepeHus Ha CBY. UaMepeHne nonHbIX conpoTtusneHn B amanasoHe CBY npu
MOMOLLLM U3MEpPUTENIbHOWN JINHUMN.

OT4eT , NpUMEepPHbIE BOMPOCHI:

Dn3nYECKNA CMbICT HaCTpOVIKI/I V|3MepI/ITefIbHOI7I NNHNN. I'queMy N K KaKuM owmbkam MOTyT NpuBeCTr
HEeTO4YHas HaCTpOVIKa KOHTYpa 30HOa 1 KOHTypa ueTeKTopa? Kak onpepnendeTcs KCB nuHum B cny4yae
NMHENHOro v KBaOopaTn4HOro oeTektmpoBaHmns curHana? Yro takoe ?yCﬂOBHbIVI KOHeL, NIMHUN?,
MeTOoAuKa ero onpenerieHnA. 3auem HY>KHO 3HaTb MOJiIo>XXeHne yCTOBHOIo KoHua NMMHUN? 3a4em
nocne gmnagoparmbl, CONPoTUBIEHNE KOTOpOI7I N3MEPAETCA, BKNIOHaeTCA cornacoBaHHas
BO/IHOBOOHAA HarpysKa? Y10 MOXHO (B I'IpI/IHLI,VII'IG) BK/IKOYNTb BMECTO COrnacoBaHHOW HarpysKM?

Tema 15. UamepeHue NosnHbIX conpoTuBieHun B amanasoHe CBY npuv nomowum
nonspu3auMoOHHOro U3MepuTens.

OTHeT , NPpUMEpPHbIE BOMPOCHI:
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[Moyemy MakcMyM 1 MMHUMYM OTCYeTa CUrHana Bpalarolleincs 0eTeKTOPHOW CeKLMn onpenensior
KCB B ocHoBHOM BonHoBoae? Kakoii 6ynet 3aBUCMMOCTb CUrHana oT yrina noBopoTta AeTEeKTOPHO
cekuum (B crnyvyae NMHENHOro 1 KBagpaTU4HOro OeTeKTMPOBAHNUS) NPY HANNYMK YACTO CTOSYEN
BOJIHbI B OCHOBHOM BOSIHOBOZE M NoyYemy? 3a4em nocne guagparmbl, COnpoTUBAEHNE KOTOPOW
N3MepseTcs, BKAKYaeTCs cornacoBaHHas BONHOBOAHAS Harpyska? YTo MOXHO (B npuHUMne)
BK/IIOYNTb BMECTO COrNacoBaHHON Harpy3ku?

Tema 16. U3mepeHue MowHOCTU B auana3oHe CBY npu nomoLwm TepMmope3ncTopHoOro
namepurtens.

OT4YeT , NPUMEpPHbIE BOMPOCHI:

B yem cyTb MeTona 3ameleHna? MovyeMy N3MEHEHNEM BHELWHErO TOKa MOXHO cbanaHcmpoBaTb MOCT
TEPMUCTOPHOrO n3MepuTens MowHocTn? Kakoi MocT Ha3biBaeTcsl cbanaHcnpoBaHHbIM? MOXHO N B
N3mMepuTene MOLWHOCTM UCNOMIb30BATb TEPMOPE3NCTOPbLI C NOIOXMUTENbHBIM TEMMNEPATYPHbIM
KoagpgomumeHToM conpoTtueneHus (TKC)?

Tema 17. U3aMepeHue MOLLLHOCTU B Anana3oHe CBY npu noMoLLm TepMO3NeKTPpUIECcKoro
namepurtens

OTHET , NPUMEPHbIE BOMPOCHI:

YeMm oTnivyaeTcs cornacoeaHmne reHeparopa C BONTHOBOLOM (IMHMER) OT COrnacoBaHus
TEPMO3NeKTPUYecKoro gatymka ¢ exogom YIT? Kakme npenmyuwectea gaeT UCnonb3oBaHne
M-obpa3zHoro BonHoBoaa? C kakon uensto B uameputene ucnonbayetcsa YINT ¢ npeobpaszoBaHnem
TMna ?mMopynatop-gemonynsatop?? MoxHo nu B faHHOM cnyyae mucnonb3osatb YT 6e3
npeobpasoBaHns?

Tema 18. U3mepeHue 3neMeHTOB MaTpuLLbl pacCessHNUA YeTbipexnosnocHUKa B auanasoHe CBY
OTYeT , MPUMEPHbIE BOMPOCHI:

OnpegneneHne MaTpuubl paccesHus. 3anMcartb MaTpuLbl paccesHUs peanbHOro U naeanbHOro
(HeoMccUMNATMBHOrO) B3aMMHOIO YeTbIPEXNOIOCHKA.

Tema 19. UamepeHne Harpy>XXeHHOM J06POTHOCTM 06 BEMHbIX pe30HaTOpPOB
OTYeT , NPUMEpPHbIE BOMPOCHI:

CobcTBeHHas (HeHarpyxxeHHasl), Harpy>XeHHas 1 BHeWHsS 00OpOTHOCTb pe3oHartopa. Hem
onpepnensietTcs cobcTBeHHas 4OOPOTHOCTL pe3oHaTopa? YTo Takoe KpUTUYECKuin pexmm paboTbl
pe3oHaTopa?

Utoroeasa chopma KOHTpoOns
3ayet

MprMepHbIe BOMPOCHI K 3a4eTy:

[Mporpammon oucunnInHbl NPeaycMOTPEHbI Creaytowmne Buabl KOHTPONS: TEKYLUUIA KOHTPOSTb
yCneBaeMoCTN B OOPME NMUCbMEHHbBIX KOHTPOSbHbIX 3a4aHUIM, TEKYLWNIA KOHTPOSb YCEeBaeMoCTu B
hopMe yCTHOro onpoca no Kaxaon nabopaTopHon paboTe 1 UTOroBbI KOHTPOMb B hopMe 3ayeTa.
3ayeT NpoBOAMTCS B COOTBETCTBUM C MPVBELEHHON BbIWE NPOrPaMMOii; KOHTPOJbHbIE PaboThl
OOpPMUPYIOTCA HA OCHOBE Creaylolen 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. YpaBHeva ANEeKTpoOMarHnTHOro noJss. [Mnockas aneKkTpoMarHnTHas BoJiHa.

2. SﬂeKTpOMaFHVITHbIe BOJIHbI B HAnpaeiAKOWKNX CUCTeMax. rpaHI/I‘-IHbIe YyCNnoBusa Ons nonemn EvnHHa
CTeHKax BOJIHOBOAA.

3. BonHbl B NpAMOYrosfibHbIX BOTHOBOAAX. YPaBHEHUS 015 NPOLAO/bHbIX cOcTaBnsawowmx nons E un H.
Bonna tvna H B BonHoBoge. BonHa tvna E B BonHoBoAe. Kputnyeckas anvHa BonHbl. OCHOBHOM
TN BOSHbI B BONHOBOAE. [uarpamma Bo3byxneHus BonHosoga. Pexum otceykn, 04HOBONHOBBI
PEXMM.

4. BonHbl TIna HMn B NPAMOYTroNibHbIX BOJIHOBO4AX. dun3nyeckunin cMbiCcn MHOekKcoB. BoaMoxHble
3HayeHns nHgekcos. Coctasnsowme nonsd H n E. KpI/ITVI‘-IeCKaFI ONnnHa BOJIHbI.
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5. OcHoBHoI TUN BONHbI (onpeneneHne). OCHOBHOWM TWM BOMHbI B NPSAMOYrOfIbHOM BOJTHOBOE.
Cunosble nuHUK nonen E n H.

6. BonHbl Tina Emn B NPAMOYTroNbHbIX BOJTHOBOAAX. dunamnyecknin cMbicn NMHAEKCOB. BO3MOXHbIE
3Ha4veHuns nHaekcos. Coctasngtowme nonsa H m E. KpI/ITVI‘-IeCKaFI OnnHa BOJIHbI.

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

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

9. BonHbl HMn B Kpyrnom unnnHopuyeckom BonHosoLe. PrU3NYeCKnin CMbICT NHOEKCOB. BO3MOXHbIe
3Ha4yeHus nHaekcos. Kputnyeckas onvHa BOSHbI.

10. OcHoBHOM TUN BOMHbI (onpeneneHne). OCHOBHOWM TWM BOMHbI B KPYrNOM LIUINHOPUYECKOM
BonHosoge. Cunosble nuHWM 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. Pr3NYECKUiA CMbICT MHAEKCOB.
Bo3MoXxHbIe 3HaueHns nHOeKcoB. Kputuyeckas onnHa BOMHbI.

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

14. PacnpocTtpaHeHue BOMH B BONHOBoAAxX ¢ notepsamn. KoadpdpuuneHT 3aTyxaHums. NoBepxHOCTHOE
conpoTtmeneHne (onpenenexHne). NoBepxHOCTHAA NIOTHOCTb TOKA B CTEHKAX BONHOBOAA
(onpegneneHune, e ANHULbI U3MEPEHNS).

15. Xapaktepuctmyeckoe ConpoTUBeHE 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 MHAeKCbl m, n u 1?7 dunanyeckuni
CMbICN UHLEKCOB.

17. KonebaHus Tuna H101 B npsimoyronbHom pedoHatope. Crunosble nuHum noneni E n H.

18. Konebanus Tvna Emnl B npsiMmoyronbHoM pe3oHaTope. Kakme 3Ha4eHust MoryT npuHMMaTthb
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
NpUHUMAaTb NHAEKCbI M, N 1 |? PU3nNYeCcKnin CMbICN NHOEKCOB.

21. KonebaHwus tvuna HO11 B Kpyrnom uunuHapryeckom pesoHatope. Cunoeble nuHum nonen E n H.
22. KonebaHus Tvna Emnl B kpyrnom umnnHopuyeckom pesoHatope. Kakue 3HadeHns MoryT
NpUHMMAaTb NHAEKCbI M, N 1 |? PU3nNYecknin CMbiCN NHOEKCOB.

23. KonebaHus tvna EO010 B kpyrnom umnmHgpunyeckom pesoHartope. Cunosble nuHum nonen E n H.
24. CobcTBEHHas, BHeWHNAS (paanaumoHHas), HarpyXeHHas 0obpoTHOCTb 06 bEMHOIO pe3oHaTopa
(onpeneneHue). KoathdmumneHT cBA3n pesoHatopa ¢ BONHOBOAOM (onpeneneHune). Kputnyeckas
CBSA3b.

25. CobcTBeHHas [OOPOTHOCTb NPSIMOYroNbHOrO pe3oHatopa ans konedbaxHmin H101 n H102.

26. BbipoxaeHHble Tunbl konebaHuii B KPYrnbiX LMAVHAPUYECKMX Pe30HaTopax.

7.1. OcHOoBHas nuTeparypa:

1. SnekTpoanHammka u pacnpocTpaHeHne paanoBosH: YuebHoe nocobue / A.A. Kypaes, T.J1.
Monkosa, A.K. CuHuupiH. - M.: HAU UHdppa-M; MH.: Hos. 3HaHwue, 2013. - 424 c.: nn.; 60x90 1/16. -
(Bbicwee obpasoBaHue: bakanaspuart). (n) ISBN 978-5-16-006211-2, 500 aka3.
http://znanium.com/bookread.php?book=367972

2. Mpuropbes, A.Ll. 9nekTpoamMHaMmka 1 MUKPOBOIHOBAS TEXHMKA [DNeKTPOHHbIA pecypc] : y4ebHMK
/ A. L. T'puropbes. - AnekTpoH. aaH. - CaHkT-Metepbypr : JlaHb, 2007. - 704 c. - Pexum pgocrtyna:
https://e.lanbook.com/book/118

3. Mypomues, [.10. dnekTpoanHammuka n pacnpoctpaHeHne pagnoBosiH [ONeKTPOHHbIN pecypc] :
y4yebHoe nocobwue / O.t0. Mypomues, O.T. 3bipsiHoB, M.A. ®epntoHnH, O.A. Benoycos. - OnekTpoH.
naH. - CankT-lMetepbypr : JlaHb, 2014. - 448 c. - Pexum poctyna: https://e.lanbook.com/book/50680
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4. OnekTpoanHamuka: YuebHoe nocobue / N.®. bynarsiH, B.®. [ybposuH, A.C. Curos. - M.:
Anbgpa-M: HAL NH®PA-M, 2013. - 304 c.: un.; 60x90 1/16. - (Maructpartypa). (nepennet) ISBN
978-5-98281-329-9, 1000 3k3. http://znanium.com/bookread.php?book=391337

5. ®uauka. OCHOBbI 3NEKTPOANHAMUKN. DNEKTPOMArHuTHole konebaHns 1 BonHbl: YuebHoe nocobue
/ C.W. KyaHeuosB. - 4-e uag., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL UHDPA-M, 2015. - 231 c.:
60x90 1/16. (nepenneT) ISBN 978-5-9558-0332-6, 500 ak3.
http://znanium.com/bookread.php?book=424601

7.2. lononHutenbHasa nuteparypa:

1. lebepnes, 1.B. TexHuka n npnbopsl CBY : B 2 Tomax - Mocksa : Beicwas wkona, 1970. - T1. - 437
C.

2. bepabiwes, B. IN. PagnonokaunMoHHble CUCTEMbI [DNEKTPOHHBIA pecypc] : y4ebHuk / B. T1.
Bepapbiwes, E. H. MapuH, A. H. ®omuH [1 op.]; noa obw. pea. B. IN. bepabiwesa. - KpacHosipek :
Cub. coenep. yH-T, 2011. - 400 c. - ISBN 978-5-7638 2479-7.
http://www.znanium.com/bookread.php?book=442536

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

Bce ons ctygenTa - http:// www.twirpx.com/

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

ONEeKTPOHHbIE KHUTK - http://eknigi.org/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHBI(MOOYNS)

OcBoeHne ancumnnanHbl "9neKTpo,u|/|Han|Ka CBEPXBbICOKUX yactot" npeanonaraet ncnonb3oBaHne
cnepnyiwouero martepumalibHO-TEXHNYECKOro obecneyeHuns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONn, CAOBapu U CNPaBOYHNKN,
3aKkoHogaTenbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHble nepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsnatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM henepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCUMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTtea "flaHb" , 4OCTYN K KOTOPOW NpenocTas/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaET B cebs aNeKTPOHHbIE BEPCUMUN KHUT U3AAaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHnam no MakCMManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4yebHble ayantopum 4ns NpoBeneHns NEKLUMOHHbIX, N1abopaTopHbIX U NPAKTUYECKMX 3aHATUIA,
MeTonmyeckme nocobusi, MHTepHeTt

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 03.03.03 "Paanoduamka” n npodomnto noarotoskn CneunanbHble pagnoTexHmyeckme
CUCTEMDI .
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