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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 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:

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. IamepeHne
9NEMEHTOB MaTpuLbl
paccesHus
4eTblpPexXnontoCHUKa B
nnanasoHe 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)):

Tema 11. ['eHepaTOp Ha NaBMHHO-NPONIETHOM Auoae.
npaktnyeckoe 3aHsitne (1 yaca(os)):

Tema 12. 'eHepaTop Ha auone MaHHa.

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

Tema 13. Yecunutenun CBY. Jlamna 6eryuien BonHbl Tuna O.
npaktnyeckoe 3aHsitne (1 4aca(os)):

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

npaktnyeckoe 3aHsitne (1 4aca(os)):
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naboparopHas pabora (6 4aca(oB)):

[MoHATME nonHoro COMPOTUBNEHUS Ha NpuMepe anadparm. EMKOCTHbIE 1 NHOYKTUBHbIE
Anadgoparmbl, pe3oHaHCHOEe OKHO. CBs3b NONHOro COMPOTUBNEHNS Harpy3kmn ¢ KOagOPULIMEHTOM
OTpaXeHus. YCTpOVICTBO n npunHUMN OencTems I/I3MepI/lTeﬂbHOI7I NHUK. MNoHaTre YCNOBHOIo KoHuUa
NNHNN.

Tema 15. UamepeHue NosHbIX CONpoTUBIeHun B ananasoHe CBY npuv nomoLumn
nonsApu3auMoOHHOro U3MepuTens.

npaktnyeckoe 3aHsitne (1 yaca(os)):

naboparopHas pabora (6 4aca(oB)):

[MToHsTME NONHOro CONPOTMBAEHUS HA NpuMepe anadparm. EMKOCTHbIE N UHOYKTUBHbIE
anagoparmbl, pe3oHaHCHOe OKHO. CBSA3b NOMHOMO CONPOTUBAEHUS HArpy3ku ¢ KO3PUUNEHTOM
oTpaxeHus. YCTPOMNCTBO M NPUHLUMUN OENCTBMS NONSPU3aUnoHHOro nameputens. Kanmbposka
n3MepeHns hasbl KoagounLUneHTa oTpaXeHus.

Tema 16. U3amepeHue MowHOCTU B auana3oHe CBY npu nomoLwuy TepMmope3ncTopHoro
namepurens.

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

naboparopHas pabora (6 yaca(oB)):

YCTpPOACTBO U NPMHUMN OEACTBUNS TEPMUCTOPHOr0 nameputens. Pexumbl paboTol. Viameputens ¢
aBTOMaTu4yeckoi banaHCMpPOBKOW MOCTa.

Tema 17. U3amepeHue MoOLLLHOCTM B auana3oHe CBY npu nomoLum TepMO3NIeKTPUUYecKoro
n3mepurtens

npakTudeckoe 3aHsitne (1 yaca(os)):

naboparopHasi pabora (6 4aca(oB)):

YCTPONCTBO U NPUHLMMN OENCTBUSA TEPMO3NEKTPUYECKOro nameputens. HasHaveHvne cornacyrouero
kackagna. bnok-cxema YIT ¢ npeobpasoBaHneM HaNPSXXEHUS.

Tema 18. Vlsmepel-me ANIEeMEHTOB MaTpuLbl pacCesHUSA YeTbipexnoslloCHUKa B Anana3oHe CcBY

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

naboparopHas pabora (6 4aca(oB)):

lMoHsaTtme o MaTpuue paccesaHnsa 4eTblpexnontocHMKa. MeTtoouka n3MepeHnd napameTpoB MaTpuLbl
paccesaHnsa CUMMeTPUYHbIX MaCCUBHbIX BOTHOBOOHbLIX YETbIPEXMOMIOCHNKOB TPEXCAHTUMETPOBOIO
Onana3oHa.

Tema 19. U3amepeHue HarpyXeHHOW ,O06POTHOCTM 06 bEMHBIX pE30HaTOPOB
npakTudeckoe 3aHsitne (1 yaca(os)):

naboparopHas pabora (6 4aca(oB)):

3HaKOMCTBO C NOHATMEM ?0006POTHOCTL? B MPUMEHEHNM K 06 EMHOMY pe3oHaTopy ?
konebatenbHoi cucteme guanasoHa CBY, ¢ pasnnyHbiMm MeTogammn n3mMepeHms LO6pPOTHOCTH

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

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemectp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;&%T::L:?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Tema 1. YpaBHeHus
3NeKTPOMarHMTHOro MpopaboTka
1. |[nons. MNMnockas 7 2 |matepunana 2 YCTHbIN onpoc
anekTpoMarHuTHas nekumnm
BOJSIHA.
PeructpaumnoHHbiin Homep 644317 OBAEKTPOHHBIH
Bi) YHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 2.
ONeKTPOMarHUTHbIe ﬂgfepaf:; ;a
BOSIHbI B HAMNPaBNAOLWNX ﬂeKLI,IEIJVI n .3
2. lcuctemax. BonHbl B 7 4 ’ 2 YCTHbIA ONpOoC
KHUrn Jlebenesa
NPSAMOYrONbHbIX "TexHKA U
BOMHOBOAAX. npn6opsl CBY"
MpopaboTtka
martepuana
Tema 3. nekuum n $3.6,
3. [[loBEpXHOCTHbIE TOKM B 7 6 |$5.2 kHurm 2 YCTHbI ONpocC
CTeHKax BOMIHOBOOOB. Nebepnesa
"TexHuka u
npnbopbl CBY"
MpopaboTtka
Tema 4. BonHbl B marepuana
Kpyrnom nekumn n rn.5 o
4. LUUANHOPUYECKOM / 8 KHUrn Jlebenesa 4 YCTHBIN OMpoC
BONHOBOE. "TexHunka un
npubopsl CBY"
M TK
popacorea
PacnpocTtpaHeHue ek U r.5
5. [anekTpoMarHnUTHbIX 7 10 U ﬂe6eﬁeBa 2 YCTHbIA ONpoC
BOJIH B BO/IHOBOOAX C T
noTepsIMy exHmKa un
' npubopsl CBY"
M TK
Toma 6. i
XapaktepucTnyeckoe u ﬂeKLI,EVI 1 $6.2
6. |aKBMBANEHTHOE 7 12 KHUM ﬂe6eﬁeBa 2 YCTHbIA ONpoC
CconpoTuBNEHME "TexHKA U
BOMHOBOAA. npr6opsbl CBY"
MpopaboTka
Tema 7. O6beMHbIE ﬁggi%aﬁ?ﬂ 4
pe3oHaTopbl. CHUTU |
[MpsiMoyronbHbIiA o
7. o 7 14  |MwunosaHoB 4 THbIN On
pe3oHaTtop. Kpyrnbii Coﬁngng a, ye onpoc
UMNMHOPUYECKUIA "TexHAKA
pesorarop. CBEpPXBbICOKUX
yacrtot"
MpopaboTtka
mMartepuana
nekumn n $4.6
Tema 8. [Jo6poTHOCTb KHUN
8. |obbeMHoro 7 16 [MunosaHoBa, 2 YCTHbIN ONpOoC
pesoHartopa. CobeHunHa
"TexHuka
CBEPXBbICOKNX
yacTtoT"
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
MpopaboTtka
mMartepuana
nekumn n rn.5
Tema 9. BonHbl B KHUIN
9. |sameonsAoWmMx 7 18 [MwunosaHoBa, 2 YCTHbIA ONpoC
cucTemax. CobeHunHa
"TexHuka
CBEPXBbICOKUNX
yacrtort"
MpopaboTka
maTepuana
nekumnm un
Tema 10. ["'eHepaTopbl onncaHus
10./[CBY. OTtpaxartenbHbii 7 15 |paboTbl 2 YCTHbI ONpPOC
KNUCTPOH. "OTpaxarenbHbli
KNUCTpoH"
nabopaTtopHOro
npakTukyma
Tema 11. leHepatop Ha MNpopaboTka
11.|naBMHHO-NPONIETHOM 7 16 |marepuana 2 YCTHbI ONpocC
avoge. nexkuumn
MpopaboTka
12. Tema 1?' 'eHeparop Ha 7 17 |matepuana 2 YCTHbI ONpocC
anope [MaHHa. nexumm
MpopaboTtka
martepuana
nekunm um
Tema 13. Ycunutenm onucaHus
13.|CBM. Jlamna 6eryuwei 7 18 |paboTtbl"NlamMna 2 YCTHbIA onpoc
BonHbl TMNa O. 6eryuwwei BOMHbI
Tuna O"
nabopaTtopHOro
npakTukyma
Tema 14. N'amepeHunsa Ha
CB4. N3mepeHne
MOMHbIX CONPOTUBAEHUIA noAroToBkKa K
145 ananasoHe CBY npwu / 1-18 oTyerty 4 oTHeT
noMoLLM
N3MEPUTENBHOM NIMHUW.
Tema 15. IamepeHue
MOMHbIX CONPOTUBNEHNIA
B AnanasoHe CBY npwu NoAroToBKa K
15. oMoy 7 1-18 oTyety 2 oT4et
nonapu3aumoHHOro
nameputens.
Tema 16. MIamepeHne
MOLUHOCTW B Ananas3oHe
16./CBY npu nomown 7 1-18 g?ﬂ?TOBKa K 2 oTyeT
TepPMOpPE3NCTOPHOr0 y
n3mepuTens.
PerncrpaumnoHHblii Homep 644317 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 17. N3mepeHuve
MOLLHOCTW B AnanasoHe
17.|CBY npu nomown 7 1-18 g?fg?TOBKa K 2 oTyeT
TEPMO3MIEKTPUYECKOr0 y
n3meputens
Tema 18. NIamepeHune
SNEMEHTOB MaTpULLbI
18.|paccesHus 7 1-18 gsfersTOBKa K 2 ortyer
4eTbIPEeXnontoCHMKA B y
nnanasoHe CBY
Tema 19. Nameperune
Harpy>XeHHou
19.|006pOTHOCTN OO BEMHBIX| 7 1-18 g?fg?TOBKa 5 2 oTyeT
pe3oHaTtopoB y
NToro 44

5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

KayecTBo 0b6y4eHMs OocTUraeTcsl 3a CHeT UCNONb30BaHUS cneayowmnx doopm yyebHoin paboThbi:
nekuun, camocTosTenbHas pabota cTyoeHTa, camoctosTenbHas pabota cTyneHTa B nabopartopuu,
KoHcynbTauuu. MNMpu npoeeneHnn nabopatopHbIX PaboT UcMonb3yeTcs cneaylollee MeToan4yeckoe
nocobue:

1. A.B.Oyrnae, M.C.Tarupos, b.I".Tapacos, B.I".CtenaHoB. JlTabopaTopHbI/ NpakT1kym no Kypcy
"OnekTpoanHammka CBY". Naa-so KI'Y, KasaHb, 2013 r., 176 c1p.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS 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 , NPUMEpPHbIE BOMPOCHI:

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

Tema 2. dnekTpoMarHUTHble BOJIHbI B HanpasnsaOLWMX cuctemax. BonHbl B NPAMOYrosibHbIX
BOJIHOBOOax.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOChHI:

OcHosHoOM TUN BONHbI (onpenenexHne). OCHOBHOM TUMN BOMHbI B MPSMOYronbHOM BonHoBoAe. Cunosble
nnHum nonen E n H.

Tema 3. NNoBepXHOCTHbIE TOKU B CTeHKax BOTHOBOO,0B.

YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

OnpepeneHve 1 eaMHULbI N3MEPEHNS MOBEPXHOCTHOW NAOTHOCTU TOKA.
Tema 4. BonHbl B KPYrnom LMnMHOopuy4eckoM BOSTHOBOO .

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OcHoBHoW TUN BOMHbI (onpegeneHne). OCHOBHOM TUM BOMHbI B KPYrTOM LIWINHAPUYECKOM BOMTHOBOJE.
Cwunosble nuHumM nonen E n H.

Tema 5. PacnpocTpaHeHue 3/1eKTPOMarHUTHbIX BOJIH B BOJIHOBOAaX C NOTEPSIMU.
YCTHbIA ONpoC , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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EnomHuubl nu3amepeHns koadppuumeHTa 3aTyxaHus.
Tema 6. XapakTepuctnyeckoe v aKBUBasieHTHOe CONpoTUBNeHne BONHOBOAA.
YCTHbI ONPOC , NPMMEepPHbIe BOMPOCH!:

B uem otnnume XapakKTepnctn4eckoro n aKkBuBaJieHTHOro ConpoTmMBneHNA BonHoBoaa? [insa kakoro
BO/THOBOAA 1 Kakoro tuna BOJIHbl BBOOUTCA NOHATUE SKBUBAJIEHTHOIO COMPOTUBJTIEHUNA BONHOBOAA?

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

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:

YeM oTnnyaoTcs ypaBHEHUS Nafarolein 1 OTpaxXeHHON BOMHbI?

Tema 8. [LO6pOTHOCTL 06 bEMHOIO pe3oHarTopa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OnpepneneHne 0OH6POTHOCTN.

Tema 9. BonHbl B 3amegnsitoLLLnX cuctemax.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

Kakue tunbl 3amegnsowmx CUCTEM BaM U3BECTHbI?

Tema 10. NeHepaTopbl CBY. OTpaxatenbHbi KIUCTPOH.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

YeM 06BbSICHSETCS 3aBUCMMOCTb HYaCTOTbl KONnebaHuii KNMCTPOHA OT HANPSXKeHUst Ha oTpaxartene?
Tema 11. F'eHepaToOp Ha NaBUHHO-NPONIETHOM Auoae.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

B kakom pexwnme pabotaert J1N 07

Tema 12. N'eHepaTop Ha auone MaHHa.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Ckonbko p-n-nepexonos nmeetcs B guoge NaHHA?

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

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Kak mBuxXyTCS 9neKTpOHbl B MarHUTHOM none namnbl 6eryweii BonHbl Tuna O?

Tema 14. U3mepeHnsa Ha CBY. N3aMepeHMe nonHbIX conpoTusneHun B amanasoHe CBY npu
MOMOLLL U3MEPUTENIBHON NTUHUN.

OTHET , NPUMEPHbIE BOMPOCHI:

DU3NYECKUIA CMBICTT HACTPOKN N3MEPUTENBHOM NMHUK. [1oYeMy 1 K Kakum owmnbkam MOryT NpUBECTH
HeTO4YHas HacTpowmKa KOHTypa 30H4a 1 KOoHTypa aetektopa? Kak onpeaensetrca KCB nuHum B cnyyae
NINHENHOMO N KBAAPATUYHOMO OETEKTUPOBAHUS curHana? Yto Takoe ?yCnoBHbIA KOHEL MMHUN?,
MeToamKa ero onpeneneHus. 3a4emM Hy>XHO 3HaTb NOIOXEHNE YCNOBHOMO KOHLUA NUHUN? 3a4yem
nocne guagoparmbl, CONPOTUBNEHNE KOTOPOW N3MEPSETCS, BKOYAETCS CornacoBaHHas
BOMIHOBOAHAA Harpy3ka? YTo MOXHO (B MPUHLMNE) BKIOYUTL BMECTO COrnacoBaHHOW Harpy3kimn?

Tema 15. U3mepeHue NonHbIX conpoTueBneHun B auanasoHe CBY npu nomoLum
nonapu3auMoOHHOro N3MepuTens.

OTYET , MPUMEPHbIE BOMPOCHI:

[MoyeMy MakCMMyM 1 MUHMMYM OTCYETA CUrHana Bpallatowencs 4eTeKTOPHON cekumm onpeaensioT
KCB B ocHoBHOM BonHoBoae? Kakoii 6yneTt 3aBMCMMOCTb CUrHana oT yrina noBopoTa AeTEKTOPHON
cekumn (B cnyvae IMHEeNHOro 1 KBagpaTnyHOro AeTekKTUPOBaHNS) NPY HANNYUN YUCTO CTOSHEN
BOJIHbl B OCHOBHOM BOJSIHOBOZE M nNoyYeMy? 3avem nocne guagpparmbl, CONpoTUBAEHNE KOTOPOW
N3MepseTcs, BKAKYaeTCs cornacoBaHHas BONHOBOAHAs Harpyska? YTo MoXHO (B npuHUune)
BK/IIOYUTb BMECTO COrnacoBaHHON Harpy3ku?

Tema 16. U3amepeHue MowHOCTK B auana3oHe CBY npu nomoLwm TepMmope3ncTopHOro
namepurens.

OTHET , NPUMEPHbIE BOMPOCHI:
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B yem cyTb MeToaa 3ameleHnsa? MNMovyeMy N3MEHEHMEM BHELWHErO TOKa MOXHO cbanaHcmpoBaTb MOCT
TEPMUCTOPHOrO M3MepuTeEnst MowHocTM? Kakoil MoCcT HasblBaeTcst cbanaHcMpoBaHHbIM? MOXHO N B
n3mMepuTene MOWHOCTU UCMONb30BaTb TEPMOPE3NCTOPBI C MONOXUTENbHBIM TEMMAEPATYPHbLIM
KoagogomumeHToM conpoTtumeneHus (TKC)?

Tema 17. U3amepeHue Mo HOCTU B auana3oHe CBY npu nomoLuu TepMO3neKTpuyeckoro
n3mepurens

OTYET , MPUMEPHbIE BOMPOCHI:

YeM oTnmyaetcs cornacoBaHmne reHeparopa C BONIHOBOLOM (IMHMER) OT cornacoBaHms
TEPMOSNEKTPUYECKOro gatyuka ¢ Bxonom YINT? Kakvne npeumyliectsa faet UCnonb3osBaHmne
M-o6pasHoro BonHoBoaa? C kakow uenbio B nameputene ncnonbayetcs YT ¢ npeobpa3oBaHnem
TMna ?mMoaynatop-oemooynstop?? MoxHo nu B gaHHOM cnyyae mucnonb3osatb YT 6e3
npeobpasoBaHns?

Tema 18. U3mepeHne aneMeHTOB MaTpuLibl pacCcesiHUs YeTbipexmnoniocHMUKa B ananasoHe CBY
OTYET , MPUMEPHbIE BOMPOCHI:

OnpepneneHne MaTpuLbl paccesHUs. 3anmcaTtb MaTpULLbl PaccesiHus peanbHOro 1 naeanbHOro
(HeomccMNaTMBHOIO) B3aMMHOIO YeTbIPEXNOIOCHKA.

Tema 19. UamepeHne Harpy>XXeHHOM J06pPOTHOCTM 0O BLEMHbIX Pe30HaTOPOB

OTYET , NPUMEPHbIE BONPOCHI:

CobcTBeHHas (HeHarpyXXeHHasl), Harpy>XeHHast U BHelWHsAs 0o6poTHOCTb pe3oHaTopa. Hem
onpegnensieTcs cobcTBeHHas LOOPOTHOCTb pe3oHaTopa? YTo Takoe KpUTUYECKMIA pexnm paboTol
pe3oHaTopa?

Tema . UTorosas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

MporpamMmoit AucCUMnHLI NPeayCMOTPEHbI Cneayowme BUabl KOHTPOMS: TEKYLWMNA KOHTPONb
yCrneBaemMocTy B (POPME NMCbMEHHbIX KOHTPONbHbIX 3a4aHWUiA, TEKYLWMA KOHTPONb YCNEBAEMOCTM B
PopMe YCTHOro onpoca Mo Kax Ao nabopaTopHoi paboTe 1 UTOroBbI KOHTPOMb B hopMe 3aveTa.
3ayeT NpoBOAMTCS B COOTBETCTBMMN C MPMBEAEHHON BbiE MPOrpPamMMOoNi; KOHTPONbHbIE PaboThl
POPMUPYIOTCS HA OCHOBE CrneaytoLlelt nmTepatypbl:

1. A.B.llyrnas, b.[".Tapacos. 3aga4un n ynpaxHeHus rno kypcy "9nektpoguHammka CBY". 3a-Bo
KI'Y, KasaHb, 2000, 26 cTp.
Bonpochl k 3a4ety

1. YDaBHeHVIFI ANEeKTpoOMarHnTHOro noJsis. [Mnockas aneKkTpoMarHnTHas BoJiHa.

2. DNeKTpoMarHUTHbIE BOMHbI B HANpaBnawowmx cuctemax. I'paHmnyHble ycnosns ans none E n H Ha
CTeHKax BOJIHOBOLA.

3. BonHbl B NpsIMOYrofibHbIX BOMHOBOAAX. YpaBHEHUS AN NPOA0NbHbIX cocTasnaowmx nons E n H.
BonHa tvna H B BonHoBoge. BonHa tvna E B BonHoBoAe. Kputnyeckas anvHa BonHbl. OCHOBHOM
TN BOMHbI B BONHOBOZE. [uarpamma Bo3byxneHus BonHosoga. Pexum otceykn, 04HOBONHOBBIA
PEXUM.

4. BonHbl TINa Hmn B NpsMOyronbHbIX BONHOBOAAX. PU3NYECKUIA CMbICNT MHAEKCOB. BO3MOXHbIE
3Ha4veHus nHaekcos. Coctasnsaowme nons H n E. Kputnyeckas onvHa BofHbI.

5. OcHoBHoOM TUN BONHbI (onpeneneHne). OCHOBHOWM TWM BOMHbI B NPSAMOYrOfibHOM BOMTHOBOJE.
Cunosble nuHUK nonen E n H.

6. BonHbl Tina Emn B NPAMOYTronbHbIX BOJTHOBO4AX. duramnyecknin cMbicn NHAEKCOB. BO3MOXHbIE
3HayeHns nHpekcos. Coctasnsowme nonsd H n E. KpVITVI‘-IeCKaFI ONnnHa BOJIHbI.

7. BonHa E11 B npsamoyronbHom BonHosoge. Cunoeble nuHUM nonen E n H.

8. MNoBepXxHOCTHbIE TOKW B CTEHKax BonHoBoAa (BonHa H10 B npsiMoyronbHOM BonHoBoAe). MpuHumn,
COrnacHoO KOTOPOMY MOXHO HapywaTb LeNOCTHOCTb CTEHOK BONHOBOAA, HE BANSIS HA
pacnpocTpaHeHne BONHbI MO BOSIHOBOLY.

9. BonHbl HMnN B Kpyrnom uunnHopuyeckom BonHosone. Pr3ny4eckunin CMbIC NHOEKCOB. BO3MOXHbIe
3HavyeHns nHoekcos. Kputnyeckas onvHa BOJHbI.

KETPOHHBH
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10. OcHoBHOM TUN BONHbI (onpeneneHne). OCHOBHOM TWM BOMHbI B KPYrNOM LIMAMHOPUYECKOM
BonHoBogze. Cunosble nuHuM nonen E n H.

11. BonHa tvna HO1 B Kpyrnom unnuHapuyeckom sonHoeome. Cunosbie nuHUK nonemn E n H.

12. BonHbl Emn B Kpyrnom unnnHapu4eckom BonHoBoAe. PUINYECKNIA CMbICI NHOEKCOB.
Bo3MoxHble 3Ha4eHns nHaekcos. Kputnyeckas onvmHa BOSHbI.

13. BonHa tvna EO1 B kpyrnom unnmHapudeckom sonHosoae. Cunosble nuHum nonen E n H.

14. PacnpocTtpaHeHne BONH B BONHOBOA4AxX ¢ notepamn. KoapgoumumneHT 3atyxaHus. [NoBepxHOCTHOE
cornpoTmereHne (onpeneneHue). [NloBepxHOCTHaA NNOTHOCTb TOKA B CTEHKaX BOMHOBOAA
(onpegneneHune, e ANHULbI U3MEPEHNS).

15. Xapaktepuctmyeckoe ConpoTusneHve BONHOBOAA, CBA3b ¢ E n H. OkBmBaneHTHoe
COMpOoTUBIIEHME BONHOBOA.

16. OcHoBHoOW TUN KonebaHwuii B pe3oHaTope (onpeneneHne). Konebanms Tmna Hmnl B
NPSMOYronbHOM pe3oHaTope. Kakue 3Ha4eHns MOryT NpUHUMaTh MHAEKCHl M, n 1 1?7 dusnyeckui
CMbIC/T MHLEKCOB.

17. Konebanus Trna H101 B npsMoyronsHoM pe3oHatope. Cunosble nuHum nonei E n H.

18. Konebanus tnna Emnl B npsiMoyronbHoM pe3oHaTope. Kakme 3Ha4eHus MoryT npuHmMmaTb
nHOeKcbl m, n 1 |? dN3nNYecknin CMbICN NHOEKCOB.

19. Konebanus Tna E110 B npsimoyronbHoM pe3oHatope. Cunosble nuHum nonei E n H.

20. Konebanus Tina Hmnl B Kpyrnom umnnHOpruyeckom pesoHartope. Kakne 3Ha4eHms MoryTt
ApMHUMaTb UHAEKChHl M, N 1 1? drU3nyecknit CMbICN NHOEKCOB.

21. KonebaHus Tvna HO11 B Kpyrnom uunuHapryeckomM pesoHatope. Cunosbie nuHuM nonei E n H.
22. KonebaHng Tvna Emnl B kpyrnom umnnHopuyeckom pesoHarope. Kakue 3HadeHns MoryTt
ApyvHUMaTb UHAEKCbl M, N 1 1? PU3n4Yecknit CMbICN NHOEKCOB.

23. KonebaHus Tvna EOQ10 B kpyrnom umnmHapunyeckom peaoHatope. Cunosble nuHum nonei E n H.
24. CobCcTBEHHAS, BHEWHAS (paamaumMoHHas), HarpyxeHHas [oOpoTHOCTL 06 bEMHOro pesoHartopa
(onpeneneHune). KoadhdpuumeHT CBA3M pesoHatopa C BONHOBOAOM (onpeneneHuve). Kputnyeckas
CBS3b.

25. CobctBeHHas [OOPOTHOCTb NPSIMOYrONbHOrO pe3oHatopa anst konedbaxHmin H101 n H102.

26. Bblpox aeHHble Tunbl konebaHuii B KPYribix LANMHOPUYECKNX PE30HATOPaX.

7.1. OcHOBHas nuTeparypa:

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

2. Mpuropbes A.Ll. SnekTpoanHammka 1 MUKPOBONHOBAsS TexHMKa: Y4ebHuk. CI16., naa. JlaHb, 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 pacnpocTpaHeHme paanoBonH: YuebHoe nocobue. - CI6.: M3n-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.:
Anba-M: HAL UH®PA-M, 2013. - 304 c.: nn.; 60x90 1/16. - (Maructparypa). (nepennet) ISBN
978-5-98281-329-9, 1000 aka3. http://znanium.com/bookread.php?book=391337

5. ®unsnka. OCHOBbI SNEKTPOANHAMUKA. DNEKTPOMArHMTHbIe KonebaHus 1 BonHbI: YyebHoe nocobue
/ C.N. Ky3Heuos. - 4-e u3g., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL UHDPA-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:
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1. L. B. Nebenes.. TexHuka n npnbopbl CBY. 1.1, TexHrka cBEPXBbICOKMX YacToT. Bbicwas wkona, M.,
1970.

2. bepapiwes, B. . PagnonokaunoHHble CUCTEMbI [DNEKTPOHHBIA pecypc] : y4ebHuk / B. T1.
Bepapbiwes, E. H. Mapun, A. H. ®omuH [ op.]; noa obw. pea. B. M. 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 ons ctygeHTa - http://www.twirpx.com/

HayuHas 6ubnmnoteka uMm. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTpoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

ONeKTPOHHbIE KHUMK - http://eknigi.org/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNANHDI "aﬂeKTpO,ﬂ,VIHaMVIKa CBEPXBbICOKMX YACTOT" npegnonaraeT UCNonb3oBaHme
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAIMYUN B
9NEKTPOHHO-bmbnmoTeyHo cucteme "ZNANIUM.COM", noctyn K KOTOpOI NpenocTaB/ieH CTyAeHTaM.
9B6C "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHEenwmnx POCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbBIX
CNeunanncToB B pasnuyHbix cgoepax brusHeca. PoHp 6nbnMoTekn cOopPMUPOBAH C Y4ETOM BCEX
N3MEHEHMI 06pasoBaTeNbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKK, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEONN, CIOBapu U CrPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3aadms n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BIr1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHO cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAYYHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOoUbHbIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX M CMEXHbIX NPas.

YuebHble ayantopumn onsa nposeneHnsa neKumMOoHHbIX, na6opaToprlx N NpakTn4eckmnmx 3aHATUN,
mMetToan4yeckune I'IOCOGI/IFI, MHTepHeT

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 03.03.03 "Pagnoduamka” n npocunio nogroToBkn TenekoOMMyHUKAUNOHHbIE CUCTEMbI
N NHCPOPMALMOHHbIE TEXHONOMNN .
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