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Mporpamma omcunnnmHbl "9nekTpoanHamMmka cBepxBbicokunx yactoTt"; 011800.62 Panmodmnanka; BoueHT, K.H. (ooueHT) Oyrnas 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 aucuunnnHa BkntodeHa B pasaen " 53.B.5 MNpodheccroHanbHbIi" 0CHOBHOM
obpasosaTenbHol nporpammbl 011800.62 Paanodmrarka n 0THOCUTCS K BapUaTUBHOM 4acTu.
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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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
cemecTtpa

Buabl n yachbl

ayauTOpHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpoOns

Nekuun

MpakTnueckumelllaboparopHble

3aHATUA paborbl

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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Mporpamma omcunnnmHbl "9nekTpoanHamMmka cBepxBbicokunx yactoTt"; 011800.62 Panmodmnanka; BoueHT, K.H. (ooueHT) Oyrnas A.B.

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

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.

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.
Tema 11. F'eHepaTOp Ha NaBUHHO-NPOJSIETHOM Auoae.
Tema 12. N'eHepaTop Ha auone MaHHa.

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

Tema 14. U3mepeHus Ha CBY. U3aMepeHne nonHbIX conpoTusneHnn B amanasoHe CBY npu
MOMOLLL U3MEPUTENIbHON TUHUN.

naboparopHas pabora (6 yaca(oB)):

MoHATME NONHOro CONPOTMBIIEHNS HAa NpUMepe anadparM. EMKOCTHbIE N MHOYKTUBHbIE
nmadpparmbl, pe30HaHCHOE OKHO. CBS3b MOHOr0 COMPOTMBAEHNS HArpy3kn C KO3ULNEHTOM
oTpaxeHus. YCTPOMNCTBO M NPUHLWM OEACTBUS N3MEPUTENBbHOWM NMHUN. [TOHSTNE YCNOBHOIO KOHLA
NVHUN.

Tema 15. U3mepeHue NoNHbIX cONpOTUBNEHU B auanasoHe CBY npu nomouum
nonsipu3auMoOHHOro U3MepuTens.

naboparopHasi pabora (6 4aca(oB)):

[MoHATME NoNHOro ConPoTMBNEHNS Ha npuMepe anagparM. EMKOCTHbIE U MHOYKTUBHbIE
avadpparmbl, pe3oHaHCHOe OKHO. CBSA3b NMOMHOr0 CONPOTUBIEHUS HArPy3KU C KOSPPULNEHTOM
oTpaxeHus. YCTPOMNCTBO 1 NPUHLMN OEACTBMS NONSPU3aLNOHHOIo nameputens. Kannbposka
n3MepeHns pasbl KoagodurLUneHTa oTpaXeHus.

Tema 16. U3amepeHue MowHOCTU B auana3oHe CBY npu nomoLwm TepMmope3ncTopHoOro
namepurens.

naboparopHas paborta (6 4aca(oB)):

YCTPOACTBO U NPUHUMM OEACTBUS TEPMUCTOPHOr0 nameputens. Pexumbl paboTol. iameputens ¢
aBTOMaTU4Yeckoi banaHCMpPOBKOW MOCTa.

Tema 17. U3mepeHue Mo HOCTU B auana3oHe CBY npu nomoLuu TepMO3neKTpuyeckoro
na3meputens

naboparopHas pabora (6 4aca(oB)):

YCTpPONCTBO U NPUHLMMN OENCTBUSA TEPMO3NEKTPUYECKOro nsmeputens. HasHaveHvne cornacyrouwero
kackagna. bnok-cxema YMT ¢ npeobpasoBaHneM HaNPSXXEHUS.

Tema 18. Vlsmepel-me ANIEMEHTOB MaTpUuLLbl pacCesHUSA YeTbipexnostoCHUKa B Anana3oHe CBY

naboparopHas pabora (6 4aca(oB)):

lMoHsaTtme o MaTpuue paccesaHnsa 4eTblpexnontocHMKa. MeTtoouka N3MepeHnda napameTpoB MaTpulbl
paccesaHnsa CUMMeTPUYHbIX MaCCUBHbIX BOMTHOBOOHbLIX YETbIPEXMOMIOCHNKOB TPEXCAHTUMETPOBOIo
Onana3oHa.

Tema 19. U3amepeHue Harpy>XeHHOW O06POTHOCTU 06 bEMHBIX PE30HATOPOB
naboparopHas pabora (6 4aca(oB)):

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

06 bEMHbIX pe30HaTOpPOoB. VIaMepeHne B06POTHOCTN 06 BbEMHbBIX PE30HATOPOB METOLOM PE30HAHCHbIX
XapakTepucCTuK.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. YpaBHeHus
9N1eKTPOMarHUTHOro MpopaboTtka
1. |[nons. MNnockas 7 2 |maTtepunana 4 YCTHbIN onpoc
3NeKTpoMarH1MTHas nekumm
BOJHA.
Tema 2.
OneKTpoOMarHMTHbIEe Dgfepalf;;ga
BOJIHbI B HAMpPaBnsloWwmx J'IeKLI.IF/I)I/I N3
2. lcuctemax. BonHbl B 7 4 CHUALU ﬂe6eﬁeBa 2 YCTHbIA ONpPOC
NPSAMOYrONbHbIX T exXHUKA U
BONHOBOOAX. npn6opsl CBY"
MpopaboTtka
marepuana
Tema 3. nekumn n $3.6,
3. [[ToBEpPXHOCTHbIE TOKN B 7 6 |$5.2 kHUrKM 2 YCTHbI ONpocC
CTEeHKax BO/THOBOLOB. Nebenesa
"TexHunka un
npubopsl CBY"
MpopaboTka
Tema 4. BonHbl B marepwuana
Kpyrnom nekumn v rn.4 o
4, 7 2 THbIA On
LUMNVHOPUYECKOM 8 KHurn Jlebenesa ye onpoc
BONHOBOJE. "TexHuka u
npnbopbl CBY"
M TK
Towa 5. i
PacnpoctpaHeHue neKuEm iy
5. |anekTpoMarHnTHbIX 7 10 KHUM ﬂe6eﬁeBa 4 YCTHbIA ONpoC
BO/IH B BOJIHOBO4AX C "TexHKA U
noTepAMu. npubopsl CBY"
M TK
oopaorsa
XapakTtepucTunyeckoe u nexumn 1 $6.2
6. [9KBUBANEHTHOE 7 12 : 2 YCTHbIA ONpoC
KHurn Jlebenesa
ConpoTMBNEHME T
BONHOBOJ A extinka
' npnbopbl CBY"
MpopaboTtka
Tema 7. O6beMHble r:;fl%i”?n 4
pe3oHaTopbl. CHUTU |
[MpsiMoyronbHbIi o
7. - 7 14  |MwunosaHoB 2 THbIA on
pe3oHaTtop. Kpyrnbii Co6gH3Hg a, ye onpoc
UMNMHOPUYECKUIA "TexunKa
pe3sorarop. CBEPXBbICOKNX
yacTtoT"
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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, 4 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 2 oTHeT
nomMoLm
N3MEPUTENBHOMN NTUHUN.
PeructpaumnoHHbii Homep 6122017 OBAEKTPOHHBIH
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. 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.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
["paHnyHble ycnosus ang nonen E n H Ha rpaHuue metann-sakyym.

PernctpaumoHHbin Homep 6122017
CrtpaHnua 11 n3 17.
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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:

DU3NYECKNIA CMbICN MHOEKCOB BOMHbI B LIUIIMHOPUYECKOM BOSTHOBOLE.

Tema 5. PacnpocTtpaHeHue 3NeKTpOMarHUTHbIX BOJIH B BOTHOBO4ax C MNOTEPAMM.
YCTHbI ONPOC, NPUMEpPHbIE BOMPOCHI:

EovHuLbl n3MepeHns KoadodonumneHTa 3aTtyxaHusl.

Tema 6. XapakTepuctnyeckoe v 3KBUBaNIeHTHOe CONPOTUBEHNEe BONHOBOAA.
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

B uem otnnumne XapakKTepncTtn4eckoro n sKkBnBaJieHTHOro ConpoTmBneHns BonHoBoaa? [insa kakoro
BONTHOBOAA 1 Kakoro tuna BOJIHbl BBOOUTCA NOHATUE SKBUBAJIEHTHOIO COMPOTUB/TIEHUSA BONHOBOAA?

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

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Yewm oTAnyaroTcs ypaBHEHUs nagaroweit 1 0TpaxXeHHOW BOMHbI?

Tema 8. [LOGPOTHOCTL 06 bEMHOIO pe3oHarTopa.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

OnpeneneHne OOPOTHOCTH.

Tema 9. BonHbl B 3ameansitoLLLnX cuctemax.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Kakve Tnnbl 3amennsowmx CMCTeEM BaM U3BECTHbI?

Tema 10. N'eHepaTopbl CBY. OTpaxatenbHbi KIUCTPOH.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

YeM 06bsICHSETCS 3aBUCMMOCTb YacTOTbl KonebaHuii KNMCTPOHa OT HaNPSXeHUst Ha oTpaxartene?
Tema 11. F'eHepaTOp Ha NaBUHHO-NPONIETHOM Anoae.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

B kakom pexwnme pabotaert J1M 07

Tema 12. NeHepaTop Ha auone MaHHa.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Ckonbko p-n-nepexonos nmeetcs B anoae MNaHHa?

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

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Kak mBuxyTCS 9neKTpOHbl B MarHUTHOM nose namnbl 6eryweii BonHbl Tuna O?

Tema 14. UamepeHus Ha CBY. UaMepeHune nonHbIX conpoTusneHn B amanasoHe CBY npu
MOMOLLLM U3MEpPUTESNIbHOWN JINHUMN.

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Dn3nYECKNA CMbICH HaCTpOVIKI/I V|3MepI/ITefIbHOI7I NNHNN. I'queMy N K KaKuM owmbkam MOTyT NpnBeCTr
HEeTO4YHas HaCTpOVIKa KOHTYpa 30HOa 1 KOHTypa ueTeKTopa? Kak onpepnendeTcs KCB nuHum B cny4yae
NMHENHOro v KBaOopaTn4iHOro oeTekTtmposaHmns curHana? Yro takoe ?yCﬂOBHbIVI KOHeL, NIMHUN?,
MeToAnKa ero onpenerieHnA. 3auem HY>KHO 3HaTb MoJio>XXeHune yCTIOBHOIo KoHua NMMHUN? 3a4em
nocne gmnagoparmbl, CONPoTUBIEHNE KOTOpOI7I N3MEepPAETCA, 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:

KETPOHHBH
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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 , NpMMepPHbIe BOMPOCHI:

B yem cyTb MeTona 3ameleHna? MovyeMy N3MEHEHNEM BHELWHErO TOKa MOXHO cbanaHcmpoBaTb MOCT
TEPMUCTOPHOrO n3MepuTens MowHocTn? Kakoi MocT Ha3biBaeTcsl cbanaHcnpoBaHHbIM? MOXHO N B
n3mepuTene MOWHOCTM UCMNONb30BaTb TEPMOPE3UCTOPBI C MONOXUTENbHBIM TEMMNEPATYPHbLIM
KoagpgomumeHToM conpoTtueneHus (TKC)?

Tema 17. U3mepeHune Mo HOCTM B anana3soHe CBY npu nomoLm TepMO3aNeKTpm4eckoro
n3meputens

OTYeT , NPUMEPHbIE BONPOCHI:

YeMm oTnivyaeTcs cornacoeaHmne reHeparopa C BONTHOBOLOM (IMHMER) OT COrnacoBaHus
TEPMO3NeKTPUYecKoro gatymka ¢ exogom YIT? Kakme npenmyuwectea gaeT UCnonb3oBaHne
M-o6pasHoro BonHoeoaa? C kakoit uenbto B nameputene ucnonbadyetcs YT ¢ npeobpazoBaHnem
TMna ?mMopynatop-gemonynsatop?? MoxHo nu B faHHOM cnyyae mucnonb3osatb YT 6e3
npeobpasoBaHns?

Tema 18. U3mepeHue 3neMeHTOB MaTpuLLbl pacCessHNUA YeTbipexnosnocHUKa B auanasoHe CBY
OTYET , NPUMEPHbIE BONPOCHI:

Jatb onpeneneHve matpuupbl paccesiHus. YTo Takoe naocKoCTb oTcyeTa npu u3aMepeHunm
KoagpgomumeHTa oTpaxeHua? CesAsb Mexay KoadhgoumumeHTom otpaxeHns n KCB. Kak onpenensietcs
KCB npu kBagpatu4yHoOM OeTeKTUpoBaHUn?

Tema 19. UamepeHune Harpy>XXeHHOM [06POTHOCTM 06 BEMHbIX pe30HaTOpPOB
OTYeT , NPUMEpPHbIE BOMPOCHI:

YeMm onpenensietcst cobcTBeHHas AOOPOTHOCTb pe3oHaTopa? YTo Takoe KpUTUYECKUIA pexnm
paboTbl pe3oHaTtopa? CTpykTypa anekTpoMarHMTHOro nons konebanuin Tuna H10m B NpsAMOyronbHOM
pe3oHatope, H11m n HO1m B umMnuHOpUYECKOM pe3oHaTope.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

[Mporpammon oucumnnnnHbl NPeaycMoTPEHbI Creayowmne Buabl KOHTPONS: TEKYLWNA KOHTPOSb
ycrneBaemoCTV B pOpMe MUCbMEHHbIX KOHTPOJbHbIX 3a4aHWIA, TEKYLWNA KOHTPONb yCNEeBAaeMOCTH B
chopme YyCTHOro onpoca no Kaxaomn nabopartopHoi paboTe 1 UTOroBbIi KOHTPONb B POpMe 3ayeTa.
3ayeT NpoBOAMTCS B COOTBETCTBMU C MPMBEAEHHON BbIE MPOrPaMMON; KOHTPONbHbIE PaboThl
doOopMUPYIOTCA HA OCHOBE Crenylowen nuteparypbi:

1. A.B.Oyrnas, B.I.Tapacos. 3aga4un n ynpaxHeHuns no kypcy "dnektpoanHamuka CBY". N3a-8o
KI'Y, KasaHb, 2000, 26 cTp.
Bonpochl k 3a4eTy

1. YDaBHeHVIFI 9NeKTpoOMarHnNTHOro noss. [Mnockas aNeKTpoMarHnTHas BOJHA.

2. ONeKTpOMarHUTHbIE BOMHbI B HaNpaensowmx cuctemax. [ paHnyHble ycnoens ong nonen E n H Ha
CTEeHKax BO/IHOBOLA.

3. BonHbl B MPSIMOYrofbHbIX BONHOBOAAX. Y PaBHEHNS Anst MPOAO/bHbIX cocTaBnsiiowmx nons E n H.
BonHa Tvna H B BonHoBoae. BonHa tuna E B BonHoBoae. Kputnyeckas anvHa BonHbl. OCHOBHOM
TVN BONMHbI B BONHOBOAE. [lnarpamma Bo3byxAeHns BONHOBOAA. Pexunm oTceykn, 0LHOBONTHOBbIN
PEXMM.

4. BonHbl TINa HmMn B NpsAMOyronbHbIX BONHOBOAAX. PU3NYECKUIA CMbICIT MHAEKCOB. BO3MOXHbIE
3Ha4veHus nHaekcos. Coctaensaowme nona H n E. Kputnyeckas onvmHa BOsHbI.

KETPOHHBH
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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 Tina Emnl B Kpyrnom umnuHapuyeckoM pesoHatope. Kakne aHa4yeHns MoryT
NPUHUMATb UHAEKCHI M, N 1 |1? dU3ndYecknii CMbICN MHOEKCOB.

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
CBSI3b.

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

26. BbipoxaeHHble Tunbl konebaHuii B KPYrnbiX LMAVHAPUYECKMX Pe30HaTopax.

7.1. OcHOBHas nuTteparypa:

1. DnekTpoanHaMmuka n pacnpoctpaHeHne paamoBosH: YuebHoe nocobue / A.A. Kypaes, T.J1.
Monkosa, A.K. CunuupiH. - M.: HAL UHdppa-M; MH.: Hos. 3HaHwue, 2013. - 424 c.: un.; 60x90 1/16. -
(Bbicwee obpasoeaHue: bakanaspuar). (n) ISBN 978-5-16-006211-2, 500 k3.
http://znanium.com/bookread.php?book=367972

2. Mpuropbes A.Ll. SnekTpoanHammka 1 MUKPOBONHOBAas TexHuKa: YuebHuk. CI16., naa. Jlanb, 2007
- 704c. ISBN 978-5-8114-0706-4. http://e.lanbook.com/view/book/118/page1/
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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 ak3. http://znanium.com/bookread.php?book=391337

5. ®unsnka. OCHOBbI 9NEKTPOANHAMUKN. DNEKTPOMArHMTHbIE KonebaHus 1 BonHbI: YyebHoe nocobue
/ C.N. Ky3Heuos. - 4-e n3g., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL UHD®PA-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 cMcTeMbl [9NeKTPOHHBIA pecypc] : y4ebHuk / B. T1.
Bepapbiwes, E. H. MapuH, A. H. ®omuH [ op.]; noa obw. pea. B. IN. bepabiwesa. - KpacHospck : 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:

Bukunenus - 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-TexHU4YeckKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne ancunnanHbl "9ne|<Tpo,u|/|Han|Ka CBEPXBbICOKNX yactot" npeanonaraet ncnonb3oBaHne
cnepnywouero matepumalibHO-TEXHNYECKOro obecneyeHuns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEONn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3aaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTtea "MlaHb" , AOCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
Nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneunBaeT LOCTYN K HAyYHOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOdoUbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Y4ebHble ayantopum 4ns NPoBeneHNs NEKUMOHHbIX, N1abopaTopHbIX M NPAKTUYECKMX 3aHSATUIA,
MeToamyeckme nocobus, MHTepHeTt
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHntio 011800.62 "Paanoduamka” n npodunio noarotoskm Pagnopuamnyeckme metoapl no
obnactsiM npumeHeHns (Pannoduanyeckme namepeHus) .
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