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Mporpamma aucumnnuHbl "Teopus konebaHuii n BonHbl"; 090900.62 MHthopmMaumoHHas 6e30nacHOCTb; AOLEHT, K.H. (aoueHT) Hacbipos

Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (noueHT) Hacoipos N.A. Kacbenpa
pagnoanekTpoHukn OToeneHne paguoguankm 1 HPOPMaLMOHHbIX cucteM , lgor.Nasyrov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHnst aucumnimHbl (Momyns) Teopus konebaHuii n BONHbI SBNSIETCS M3yYeHne
PyHOaMeHTanbHbIX OCHOB KonebaTenbHbIX U BOTHOBbIX MPOLLECCOB B IMHEMHbBIX Y HEMMHENHbBIX
cpenax. NMoHMMaHne 0CHOBHbIX OM3NYECKUX MPUHLNMOB, NMONOXEHHbLIX B OCHOBY CO34aHMWS 1
PYHKLIMOHMPOBAHUS UHGOKOMMYHMKALMOHHbIX KAHANOB.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.7 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammbl 090900.62 NHdopMaLmoHHas 6€30NacHOCTb M OTHOCUTCS K
BapuatmeHol Yyactu. OceamBaeTcsa Ha 3 Kypce, 5 cemecTp.

LaHHas yyebHas oucumnnnHa BxoauT B pasaen "b.2. MatemaTnyeckuii n ecTeCTBEHHOHAY4YHbI
umkn" ProC BIMO no HanpaeneHuto nogrotosky "090900.62 NHdopmMaumoHHas 6e3onacHoCcTb".

Llns ycnewHoro ocBoeHunsi kypca CTyaeHTy Heobx04MMO 3HaTb OCHOBbI anrebpbl, reoMeTpun,
MaremMaTtnyeckoro aHannaa, a Tak Xe 0CBOUTb Takue pasgensl puamkuy, kak "MexaHuka" n
"ONeKTPU4eCcTBO U MarHeTnam". CTyoeHT AOMXEH YMETb pellaTb CUCTEMbl IMHENHBIX YPaBHEHWI U
HepaBEeHCTB, Bbl4MCNATb MPON3BOAHbIE U MHTErpasbl, BbIMONHATL OENCTBUS HAL BEKTOpaMu.

3. KomneTteHuumn obyuarowterocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

OK-11 CMOCOBHOCTBIO K CaMopas3BUTUID, caMmopeanmaauunn,
(0bLekynbTypHbIE NPUOBpPETEHMIO HOBBIX 3HAHWIA, MOBLILEHWIO CBOEM
KOMreTeHuun) KBanuvkaumm n MacTepcrsa;
OK-12 CNOCOBHOCTBLIO KPUTUYECKM OLEHMBATL CBOM AOCTOUHCTBA U
(0BLwekynbTypHbIE HepocTaTky, onpenensaTb NyTu 1 BblbpaTb CPEnCTBA Pa3BUTUS
KOMNeTeHLmm) JOCTOWHCTB U YCTPaHEeHNs He[oCTaTKOB;
OK-8 CNocobHOCTbIO K 0606LEeHNI0, aHann3y, BOCNPUATHIO
(0bLeKkynbTypHbIE MHCPOpMaLMK, NOCTaHOBKE Lienu 1 Bblbopy nyTein ee
KOMreTeHuun) OOCTUXEHUS, BNageTb KyNbTyYPOW MbIlLIEHNS
OK-9 CMOCOBHOCTLIO NTIOTNYECKN BEPHO, apryMEHTUPOBAHHO U ICHO
(0BUIEKYNbTYPHbIE CTPOMUTb YCTHYIO U MUCbMEHHYIO peyb, NyBNNYHO NPeacTaBnAThL
KOMI'IeT)éHLI,I/YI/ﬁ)) COOCTBEHHbIE N M3BECTHbIE HAay4YHble pe3ynbTaTbl, BECTU

Anckyccum

CNoCOBHOCTbIO UCMOMNb30BaTh OCHOBHbIE €CTECTBEHHOHAYYHbIE
MK-1 3aKOHbI, MPUMEHATb MaTemMaTnyecknii annapar B
(NMpodpeccmoHanbHble npogpeccnoHanbHOM OeATeNbHOCTU, BbISBMSATb CYLWHOCTb
KOMMeTeHuunn) npobnem, BO3HMKAIOWMUX B X04e NPOGIECCNOHANBbHOW

NesATeNbHOCTY;
MK-20 CMNOCOBHOCTBLIO NPUMEHSATL METOAbI aHANN3A N3Y4aeMbIX
(MpocheccmonantHbie ABNEHUN, N ouec%os N NPOEKTHbIX PeLeHunii; g
KOMMeTeHuunn) > 1P P P ’
MK-22 CNOCOHHOCTBIO NPOBOANTL IKCMEPUMEHTbLI MO 33 0aHHOM
(npodhbeccmoHanbHble MeToauke, 06paboTKy pes3ynbTaToB, OLEHKY MOrPELHOCTY U
KOMMeTeHuunn) NOCTOBEPHOCTM MX Pe3ynbTartos;

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnuHbl "Teopus konebaHuii n BonHbl"; 090900.62 MHthopmMaumoHHas 6e30nacHOCTb; AOLEHT, K.H. (aoueHT) Hacbipos

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-23 CMOCOBHOCTBIO NPUHMMATL y4acTue B MPOoBEeAEHNM
3KCMNepuMeHTanbHO-UCcnenoBaTenbCckux paboTt cucTembl
(MpOCPECCHOHANBHBIS 3awWwmTbl MHOPMaLMK ¢ y4eToM TpeboBaHmiA No obecneyeHnto
KOMMeTeHuunn) b y P

MHJOPMaLMOHHON 6e30MacHoOCTK;

AK-24 CrnocobHOCTbIO OCYLLECTBNATH nonbop, nsydeHune n obobuieHne

Hay4YHO-TEXHUYECKOI NUTEepaTypbl, HOPMATUBHbIX U
METOOMYECKMX MaTeprasnoB No Bonpocam obecneyeHus
NHGOOPMaLUNOHHOK 6e30MacHOCTY;

(npodbeccmoHanbHble
KOMreTeHuunn)

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

PU3NYECKYIO CYLHOCTb NPOLIECCOB U SIBNEHWIA, MPOUCXOAAWMX MPU PacnpOCTPaHEHUN BOJH B
0OHOPOAHbIX U HEOAHOPOAHbIX Cpenax.

2. IONXeH yMeTb:

CaMOCTOSTE/IbHO NUCMONb30BaTb OCHOBHbIE METOObI PAANOIU3NYECKNX NBMEPEHUIA.
3. DONXEH BnaneThb:

METO4aMWN NPOBEAEHNS aHANMTUYECKNX N YNCTIEHHbIX PACYETOB;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

npoeeneHnsa aHannTn4eCckKnx N HACNEeHHbIX pac4eToB KonebaTtenbHbIX CUCTEM U BONHOBbIX
npoueccos;

4. CTpyKkTypa U cogepXxaHvue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb ANCLMMNIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMNMINHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBopuTenbHO" (YO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AucUMNIMHe/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnuHbl "Teopus konebaHuii n BonHbl"; 090900.62 MHthopmMaumoHHas 6e30nacHOCTb; AOLEHT, K.H. (aoueHT) Hacbipos
A

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. BeeneHue.
MNepuoonyeckas
PYHKLNS.
CwuHyconpanbHas
doyHKUMSA. OCHOBHbIE
noHaTus. dnanasoH
4acToT, BCTpeyarwwmxcs
1 |B nPupoze. CnoxeHune 5 1 5 0 0 YCTHbI ONpoC
CUHYCcOMaanbHbIX
KonebaHwui.
Cynepnoauuus.
CnoxeHwne konebaHmi
CO CnyvyanHbIMK
doazamu.
NHTepdepeHums

Tema 2. JlnHenHble
konebarenbHble
cuctembl. OnpeneneHuve
NUHERHbIX
konebatenbHbIX CUCTEM.
MatemaTnyeckmnin
MasTHUK.
KonebatenbHblit KOHTYP.
Mprmep ynpyrux
konebaHuii. Mogenb

5 BonbTepa. CBoboaHble

" |konebaHusa. Cuctembl ¢
oTpuLaTteNnbHbIMK
notepsamu. Pe3oHaHc.
da3oBas NNOCKOCTb.
@da308BblIl MOPTPET.
Ocobble To4KN.
HopmarnbHble
konebaHus

YCTHbI ONpOC

Tema 3. KonebaHuns B
cucTeme OByx
CBSI3aHHbIX
OCLIMNNATOPOB.
NcxonHble ypaBHeHus.
CBoboaHble konebaHns
3. |OBYX CBA3aHHbIX 5 5 2 0
ocumnnatopos. Obwas
Teopus NUHenHom
KOHCepBaTUBHOM
CUCTEMbI C OBYMS
cTeneHsamm cesoboabl.
HayanbHble ycnosus.

0 YCTHbI Onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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A

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 4. KonebaHnus B
aHcambne
HEeB3anMOo1eNCTBYOLWMX
OCLIMNINSATOPOB. }
4. Kone6a|-w|9|p3 5 6 ) 0 0 YCTHbIA ONpoC
ynopsiAo4eHHbIX
CTPYKTYypax.
Knaccuyeckas Teopus
avcnepcum

Tema 5. BonHbl.
BonHoBoe ypaBHeHue.
OCHOBHble NOHATUS:
amnnntyna, gpasa,
goasoBas v rpynrnosas
CKOPOCTW, BONTHOBOE
5. |conpoTuBEeHne cpelbl. 5 7-8 4 0 0
OtpaxeHne n
NPOXOXAEHNE BOJSH.
CornacosaHue
nMNenaHcoB ABYX Cpea.
JuncnepcnoHHbie Moapl

TeCTUpPOBaHMe

Tema 6. Ynpyrue BonHbl
B XXWOKOCTSX, rasax u
TBEPAbIX TENax. YCTHbI ONpoC
6. locHoBHbie caoicTsa. 5 8-9 2 0 6
Ondppakuns Ha
ynbTpassyke
Tema 7.
ONeKTpoOMarHUTHble
BOJIHbl. YpaBHEeHUs
v Makceenna. BekTopHbi
" |1 ckanspHbIn
noteHumansl. lNoHaTne
paguokaHana.

TeCTUpPOBaHMe

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 8.
PacnpoctpaHeHne BonH
B HEOOHOPOOHbIX
cpenax. HeogHopoaHble
cpenbl. MpnbnnxerHne
reoMeTpu4eckon
ONTUKMN.
"eomeTpuryeckas
onTmka
CNONCTO-HEOOHOPOAHbIX
cpen. Pedopakums
nyyen B nomauiHee
8. |nnocko-cnoucTom 5 12 2 0 6 3afjaHve
cpege. Ycnosus
NPUMEHNMOCTM
npmonnxeHns
reoMeTpu4eckon
ontukn. CeoncTtea
Tponocdepbl 1
noHocepbl.
PacnpoctpaHeHue
panvoBONH B
Tpornocgepe u
noHocoepe

Tema 9. OTpaxeHue n
npenomneHne Nnockmx
SNEeKTPOMarHUTHbIX
BO/H Ha rpaHuvue
pasgnena cpega.
OtpaxeHune n
npenomneHne BosH C
rOPU30HTaNbHOMN,
BEpPTUKaNbHOM 1
NPON3BONbHOM
nonspuaaumen.
KoadhdomumeHTbl
oTpaxeHuns B
pasnnyHbIX cpepnax,
rpaHnyHble YCNoBUS
npwv oTpaxeHnn

YCTHbI ONpOC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanuua 7 us 21. il VHITI
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Mporpamma aucumnnuHbl "Teopus konebaHuii n BonHbl"; 090900.62 MHthopmMaumoHHas 6e30nacHOCTb; AOLEHT, K.H. (aoueHT) Hacbipos

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

10.

Tema 10.
OneKTpoOMarHUTHbIe
BOJTHbl B @HW30TPOMHbIX
cpenax. Obwue
3aKOHOMEPHOCTU
pacnpocTpaHeHns
3NEeKTPOMarHUTHbIX
BOJIH B @HW30TPOMHbIX
cpenax.
PacnpoctpaHeHue
MNOCKUX
BbICOKOYACTOTHbIX BOJH
B MarHUTOAKTMBHOW
nnasme. YacTHble
cnyyan
pacnpocTpaHeHns
paavoBoSH B
MarHMUTOaKTVBHOW
nnasme, NPOLONbLHOE U
nonepe4yHoe
pacnpocTpaHeHue.
OhpekT Papanes.

SdbdpekT Keppa.

10-14

YCTHbIA OnpocC

11.

Tema 11. BonHbl B
HeNNHEenHbIX cpenax.
Kputepun
NPUMEHNMOCTH
NNHEeNHbIX Moaenen npu
pacnpocTpaHeHuu
BOJIH. YpaBHeHVe Ons
HeNWHENHbIX BONTH B
cpepax c gucnepcuen.
MeTonbl peweHus
HENVHENHbIX BOJTHOBbIX
YypaBHEHUN DPPeKTbI
HennHenHoro
pacrnpocTpaHeHus
SNEeKTPOMarHUTHbIX
BONH (0630p
SKCrepMeHTarnbHbIX
pe3ynbTaTos.)

15

YCTHbI ONpOC

PernctpaumoHHbIn Homep
Crpanuua 8 us 21.
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Mporpamma aucumnnuHbl "Teopus konebaHuii n BonHbl"; 090900.62 MHthopmMaumoHHas 6e30nacHOCTb; AOLEHT, K.H. (aoueHT) Hacbipos
A

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 12.
CamoBo3zpelicteune
MNOCKNX BOJSH.
HenuHenHoe
NnornoweHne BOMHbI.
HenuHenHoe
NpocBeTNeHne cpeapl.
CamodgpokycumpoBka u
nedpokycnposka BOMH. YCTHbI ONpoC
12. HenvHeitas 5 16-17 2 0 6
ancnepcus.
HenuHenHoe
B3aMMOOENCTBUE BOJH.
OhpekT
Kpocc-mMoaynsaumm
Mpnbopbl HA OCHOBE
NOBEPXHOCTHbIX
aKyCTUYECKNX BOJH.
Tema 13. HenuHenHble
13 |ABNEHNA B noHocagoepe 5 18 5 0 0 YCTHbIA Onpoc
npu pacnpocTpaHeHuu
MOLUHbIX PaaNOBOJIH.

NTtoro 36 0 24

4.2 CopepxaHue OUCLUMNIMUHbBI

Tema 1. BBepeHue. lNepuoaunyeckas cpyHkumsa. CuHycompanbHaa pyHKUUsS. OCHOBHbIE
NoHATUA. [luana3oH 4acToT, BCTpeyarLlmxca B npupoae. CnoxeHne cMHycompanbHbIX
koneb6aHun. Cynepno3aunuus. CnoxeHue konebaHun co cnyyanHbiMm cpasamm.
UHTepdoepeHumns

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

Mepuoamnyeckas coyHkums. CnHyconganbHas gyHkUmMs. OCHOBHbIE NOHATMA. [lnana3oH 4acTorT,
BCTpevatowmxcs B npupone. CnoxeHune crHyconaanbHbix konebaHuin. Cynepnoaunums. CnoxeHve
KonebaHuii co cnyyaiHbiMmn doazamu. VIHTepgoepeHums

Tema 2. JInHenHble konebarenbHble cucTeMbl. OnpeneneHne NMHEeNHbIX KonebarenbHbIX
cuctem. Marematnyeckuin MasTHUK. KonebartenbHbin KOHTYP. Mpumep ynpyrux konebaHun.
Monenb Bonbtepa. CBo60aHbIE KONebaHUs. CucteMbl C oTpULLaTeNIbHbIMU NOTEPSMM.
Pe3oHaHc. Pa3oBasi NNockocTb. Pa3oBbiv NopTpeT. Ocobbie Touku. HopMmanbHble KonebaHus

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

NuHeliHble konebaTenbHble cucTembl. OnpeneneHne NMHenHbIX konebaTenbHbIX CUCTEM.
Martematunyeckuii MasiTHUK. KonebatenbHbiii KOHTYp. Mpumep ynpyrux konebanuii. Mooeno
BonbTtepa. CBoboaHble konebaHusi. CucteMbl ¢ oTpuuatenbHbiMM noTepsiMu. PesoHaHc. Pasosas
nnockocTb. ®azoBbiii NopTpeT. Ocobble To4kn. HopmanbHble konebaHus

Tema 3. Kone6aHusi B cucteme AByX CBsi3aHHbIX OCLUANATOPOB. lcxoaHble ypaBHEHuUs.
CBob6oaHble KonebaHus ABYX CBSi3aHHbIX OCLUNNATOPOB. O6LLas Teopusi IMHENHOM
KOHCepBaTUBHOW CUCTEMbI C ABYMS cTeneHsiMu cBo6oabl. HayanbHble ycnosus.

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

KonebaHus B cucteme AByx CBS3aHHbIX ocUMnsTopoB. MicxoaHble ypaBHeHus. CBob6oAHbIE
KonebaHusi OByX CBA3aHHbIX OcLUMANAaTopoB. Obwas Teopusi TMHENHON KOHCePBATUBHON CUCTEMBI C
LBYMsi cTeneHsiMmn ceoboabl. HauyanbHble ycnosusi.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 4. KonebaHus B aHcambne HeB3aumomencTByowmx ocuunnsatopos. KonebaHus B
ynopsaoyeHHbIX CTPyKTypax. Knaccuueckas teopus aucnepcumn

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

KonebaHus B aHcambne HEB3aUMOOENCTBYOWMX ocUMnnaTopoB. KonebaHns B yrnopsinoHeHHbIX
CTpykTypax. Knaccuyeckas Teopusi aucrnepcum

Tema 5. BonHbl. BonHoBoe ypaBHeHMe. OCHOBHbIe MOHATUA: aMnanTyna, doasa, pasoBas u
rpynnoBasi CKOpPOCTU, BOIHOBOE COMpPOTUBIIeHMe cpenbl. OTpaXeHue n NpoxoXaeHue BOJH.
CornacosaHue nmnenaHcoB AByX cpen. [McrnepcrUoHHbIie Moabl

neKumnoHHoe 3aHsitTne (4 yaca(os)):

BonHbl. BonHoBoe ypaBHeHue. OCHOBHbIE MOHATUS: aMnanTyaa, chasa, pasosas 1 rpynnosas
CKOPOCTK, BONIHOBOE COMNPOTMBREHNE cpeapbl. OTpaxeHne n npoxoxaeHne BonH. CornacosaHme
MMNenaHcoB AByX cpen. JncnepcuoHHble MOabl

Tema 6. Ynpyruve BosHbl B XUOKOCTSX, ra3ax u tBepapbix tenax. OCHOBHble CBOMCTBA.
Adudppakuuns Ha ynbTpa3Byke

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

Ynpyrve BonHbl B XWOKOCTAX, rasdax u teepabix tenax. OCHOBHbIE CBONCTBA.
naboparopHas pabora (6 4aca(oB)):

Oundppakumns ceeta Ha ynbTpas3BykOBOW BOJHE

Tema 7. OnekTpoMarHuTHble BONHbI. YpaBHeHUs MakcBenna. BeKTOpHbIn U cKansipHbIn
notreHuuansl. lMoHATME paanokaHana.

NeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

OnekTpoMarHUTHble BOMHbI. YpaBHeHns Makcsenna. BeKTOpHbIV 1 CKanspHbliA NoTeHUnanbl.
lMoHATne paonokaHana.

Tema 8. PacnpocTtpaHeHue BOJSIH B HeOAHOPOAOHbIX cpenax. HeogHopoaHble cpeabl.
MpubnuxeHune reomeTprnyeckon onTukn. leometTpuyeckasi onTMkKa cIOMCTO-HEO[AHOPOAHbIX
cpean. Pechpakums nyyen B Nnocko-cnomcron cpene. YCnoBus NPUMEHUMOCTU NPUONnXeHns
reomeTpuyeckomn ontuku. Ceoncrea tponoccpepbl U noHocdepbl. PacnpocTpaHeHue
pannoBoOJiH B Tponocdoepe n noHocdepe

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

PacnpocTpaHeHune BOH B HEOAHOPOHbIX cpeaax. HeonHopoaHble cpenbl. MNpubnuxeHve
reoMeTpuyeckon onTuku. FeomeTpudeckas onTrka CNoncTo-HeoaHOPOAHbIX cpel. Pedppakuums
Ny4ei B NNOCKO-CNOMCTOM cpede. YCNoBus NPUMEHUMOCTY NPUBINXKEHUS FeOMETPUYECKON OMTUKM.
CeoiicTBa Tponocdepbl U MoHOCcHepbl. PacnpocTpaHeHe paanoBosH B Tponocdepe 1 noHocdepe

naboparopHasi pabora (6 4aca(oB)):

"eoMeTpo-onTNYECKME METOLbI pacyeTa pacnpoCTpaHeHNs paaMoBONH AnanasoHa paamno4acToT B

HEOAHOPOAHOW cpese.

Tema 9. OTpaxeHue 1 NpenomeHne NIOCKUX 3N1IeKTPOMarHUTHbIX BOJIH Ha rpaHuLLe pa3gena

cpen. OTpaxeHue v NpenomMieHne BOJIH C FOPU3OHTaNIbHOW, BEPTUKaNbHOW U MPOU3BOJIbHOM

nonspusaumeinn. KoacpdpnumMeHTbl OTpaXeHUs B pas3/InuHbIX cpenax, rpaHuUYHbIe YCoBMUS Npu
oTpaxeHuu

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

OTpaxeHune 1 npenoMneHne NNOCKNX aNeKTPOMarHUTHbLIX BOJIH HA rpaHuLEe pasgena cpea.
OTpaxeHune 1 npenoMneHne BoNH C roOpU30HTanbHOM, BEPTUKANbHON U NPON3BOJIbHOWA
nongpudaunen. KoapdonumneHTbl OTpaxXeHns B pasnnyHblxX cpenax, rpaHnYyHble YCnoBus rnpu
oTpaxeHuu.

Tema 10. OneKTpoMarHUTHbIE BOJIHbI B @aHM3OTPOMNHbIX cpeaax. ObLme 3aKkOHOMEPHOCTH
pacnpocTpaHeHusi 31eKTPOMarHMTHbIX BO/IH B aHU3O0TPOMNHbIX cpenax. PacnpocTpaHeHue
NIOCKMUX BbICOKOYACTOTHbIX BO/IH B MarHUTOaKTMBHOM Nna3amMe. YacTHble cnyyam
pacnpocTpaHeHusi paguoBO/IH B MAarHUTOaKTUBHOM Nna3Me, NPoaosibHOe U nonepeyHoe
pacnpoctpaHeHue. ekt Papanen. Ahdekr Keppa.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):
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OneKkTpoMarHNTHbIE BOMIHbI B @aHN30TPONHbIX cpeaax. Obwme 3aKOHOMEPHOCTM pacnpoCTPaHEHUs!
3NEeKTPOMAarHUTHbIX BOMH B @HU30TPOMHbIX cpefax. PacnpocTpaHeHne nnockux BbICOKOYaCTOTHbIX
BOJIH B MarHUTOAKTUBHOM Nnasme. YacTHble cnyyan pacnpocTpaHeH s paavuoBosH B
MarHWTOaKTMBHOW Nna3me, NPOLONbHOE W NMONepeYyHoe pacnpoCcTpaHeHue.

naboparopHas paborta (6 4aca(oB)):
AbhekT Papanes. dpgekT Keppa.

Tema 11. BonHbl B HenuHenHbIX cpenax. Kpurepum npumMeHMMOCTU NIMHENHbIX Moaenen npu
pacnpocTpaHeHun BONH. YpaBHeHMe ANs HelIMHeMHbIX BOJH B cpepax ¢ aucrnepcuen.
MeTtoab! pelueHUs HeNIMHEeMHbIX BONTHOBbIX ypaBHeHUn S PpeKkTbl HeNMMHENHOro
pacnpocTpaHeHusi 3NeKTPOMarHUTHbIX BOJTH (0630p aKCNepUMeHTaNbHbIX pe3y/bTaTos.)

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

BonHbl B HENWHeHbIX cpepax. Kputepmm npuMeHNMOCTU MMHERHbIX MOAENEN NpW
pacnpoCTpaHeHnn BOMH. YpaBHEHME ONS HENMHEVHbIX BOMH B cpeaax ¢ aucnepcuein. Metoapl
PELEHNS HENNHENHBIX BONHOBBIX YPaBHEHM DPPEKTbI HENMHENHOIO pPacnpPOCTPaHEHNS
3NEeKTPOMarHUTHbIX BOJSH.

Tema 12. CamoBo3gencreme nnockux BonH. HenuHenHoe nornouwLeHne BonHbl. HennHenHoe
npoceeTneHne cpenbl. Camochokycuposka n aecokycupoBka BoNH. HenuHenHasa aucnepcus.
HenuHenHoe B3aumopencreue BonH. AhcpekT kpocc-monynsauum Mprubopbl Ha OCHOBE
NOBEPXHOCTHbIX aKyCTUYECKUX BOJIH.

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

CamoBo3aencTeme naoCKUX BoMH. HennHeHoe nornoweHne BofiHbl. HenuHenHoe npoceeTneHne
cpenbl. CamocpokycmpoBska 1 gedokycmposka BonH. HenuHeHas aucnepcus. HenvHeriHoe
B3anMoaencTBme BOMH. 9PGEKT KPOCC-MOOyNsLmMM.

naboparopHas pabora (6 4aca(oB)):

Mpunbopbl HA OCHOBE NMOBEPXHOCTHbIX aKyCTUYECKMNX BOJH.

Tema 13. HenuHenHble siBNeHusi B uIoHocdhepe Npy pacrnpocTpaHEHUN MOLLLHbIX PaauOBOJIH.
JNleKLMOoHHoe 3aHsiTne (2 4yaca(oB)):

HenuHeliHble siBNeHns B MoHocdepe Npu pacnpocTpaHeHMN MOLWHbIX PaanoBOSIH.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Bupbl
Hepnens | camoctositenbHon [TPyA0eMKOCTb|
ceMmecTpa pabortbl (B yacax)

CTYAEHTOB

®dopMbl KOHTPONS
CcaMOCTOATENbHOM
paboTbl

N Pasnoen

LMCLUUNINHBI CemecTp

Tema 1. BeeneHue.
lMepmnoounyeckas
PyHKLNS.
CwuHycompanbHas
QyHKLMSA. OCHOBHblE
noHaTus. unanasoH
4acTOT, BCTpeYarwWwmnxcs
1_|B npvpoze. CnoxeHune 5 1 noaroToska K 5
CUHycOoMaanbHbIX YCTHOMY Onpocy
KonebaHwui.
Cynepno3auums.
CnoxeHwne konebaHui
CO Crny4anHbIMn
dhazamu.
NHTepdepeHumns

YCTHbI ONpocC

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 2. JlnHelHble
konebartenbHble
cuctembl. Onpenenexve
NNHENHbIX
konebaTenbHbIX CUCTEM.
MartemaTtunyeckuni
MasiTHUK.
KonebaTtenbHblii KOHTYp.
Mpumep ynpyrux
konebaHuin. Mooenb
BonbTepa. CBoboaHbIE noAroToBka K o
2. konebaHus. Cuctembl ¢ 5 2-4 YCTHOMY Onpocy 2 yCTHBIV OTpOC

oTpuLaTenbHbIMK
notepsimMun. Pe3oHaHc.
das3oBas NNOCKOCTb.
da3z0BbIfi NOPTPET.
Ocobble ToYKW.
HopmanbHble
konebaHus

Tema 3. KonebaHus B
cucTemMe aByx
CBSI3@HHbIX
OCLMNNSTOPOB.
McxonHble ypaBHeHUS.
CBoboaHble konebaHus
3. |OBYX CBA3aHHbIX 5 5
ocumnnsitopos. Obwas
Teopusa NUHENHOM
KOHCepBaTBHOM
CVCTEMbI C OByMS
cTeneHsMm csoboabl.
HayvanbHble ycnosus.

Tema 4. KonebaHuns B
aHcambne
HeB3anMoAeNCTBYIOLWNX
OCLMNNSATOPOB.

4. |KonebaHus B 5
YNOPSA0YEHHbIX
CTPYKTypax.
Knaccunyeckas teopust
avucnepcum

noaroToBka K

YCTHOMY OMpOCY 2 YCTHbIA onpoc

rnoarotoeka K
6 oAarotoeka )

THbIM ON
YCTHOMY Onpocy yc onpoc

KETPOHHBH
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 5. BonHbl.
BonHoBoe ypaBHeHue.
OCHOBHble MNOHATUS:
amnnutyna, gasa,
goasoBas 1 rpynrnosas
CKOpPOCTM, BONTHOBOE
5. [conpoTuBneHne cpenbl. 5 7-8
OtpaxeHune u
NPOX0OXAeHne BOJH.
CornacosaHue
nMnenaHcos OBYX Cpep.
JncnepcroHHble MoabI

noaroToBka K >

TECTUPOBAHWIO TecThposaHie

Tema 6. Ynpyrve BONHbI
B XWOKOCTAX, ra3ax u
6. [TBEPAbIX TENax. noAroToBkKa K
" |OcHOBHbIE CBOWCTBA. YCTHOMY Onpocy
Oudppakuns Ha
ynbTpassyke
Tema 7.
OneKTpoOMarHUTHble
BOJIHbI. YpaBHEHUS
- [Maxceenna. BektopHbiit | 9-11 |MOArOTOBKa K 5
" M cKansipHbIn TECTUPOBAHWUIO
noteHumansl. MoHaTne
paguokaHana.

6 YCTHbI ONpoC

TECTUPOBaHue

Tema 8.
PacnpocTtpaHeHune BONH
B HEOOHOPOOHbIX
cpepnax. HeogHopoaHble
cpenbl. MpunbnnxeHne
reoMeTpu4ecKom
ONTUKWN.
["'eomeTpuyeckas
onTuka
CNONCTO-HEOOAHOPOAHbIX
cpen. Pedppakuuns
ny4yemn B nogroTtoska
8. [nnocko-cnoncTtom 5 12 |gomawHero
cpegne. Ycnosus 3ajaHus
NPUMEHUMOCTU
NPUGNNXeHNs
reoMeTpu4ecKom
onTukun. CeorcTea
Tponocdepbl 1
noHocaepsl.
PacnpocTtpaHeHune
pPanvoBOSH B
Tponocdepe n
noHocepe

8 JomMallHee
3an0aHne

KETPOHHBH
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKOCTb
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9. OTpaxeHue n
npenoMneHne nnockKux
3NeKTPOMarHUTHbIX
BOJIH Ha rpaHuue
pasnena cpen.
OTpaxeHue u
npenomneHne BosH C
rOpn3oHTanbHOWN,
BEpTMKanbHOM n
NpPOV3BONbHON
nonspuaaumen.
KoadpdpuumneHTsl
oTpaxeHus B
pas3nnyHbIX cpenax,
rpaHnyHble yCnoBms
npwn oTpaxeHnn

13

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

10.

Tema 10.
OneKTpoOMarHMTHbIEe
BOJIHbI B @HM30TPOMHbIX
cpenax. Obwue
3aKOHOMEPHOCTHN
pacnpocTpaHeHus
9N1EKTPOMArHUTHbIX
BOJIH B @HU30TPOMHbIX
cpenax.
PacnpocTtpaHeHune
NNOCKUX
BbICOKOYACTOTHbIX BOMH
B MArHUTOAKTUBHOWN
nna3me. YactHble
cnyyau
pacnpocTpaHeHus
paanoBOJH B
MarHMTOaKTUBHON
nnasme, NpoaobHOE U
nonepe4vyHoe
pacnpocTpaHeHue.
OdhdekT Papanes.

OpdekT Keppa.

10-14

NoAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpocC

PernctpaumoHHbIn Homep
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 11. BonHbl B
HeNMHerHbIX cpenax.
Kputepun
NPUMEHNMOCTM
NNHENHbIX Mmoaenen npu
pacnpocTpaHeHum
BOJIH. YpaBHeHue ang
HEeNNHEHbIX BONH B
11 cpenaxc aucnepcuen. 5 {5 [noAroToBka K 5
‘IMeToAbl peweHns YCTHOMY Onpocy
HENNHENHbIX BONMHOBbIX
ypaBHEHUN SPeKTbI
HeNMHEeNnHoro
pacnpocTpaHeHus
SNEeKTPOMarHUTHbIX
BONH (0630p
SKCNepuMeHTanbHbIX
pesynbTaTos.)

Tema 12.
CamoBo3neiicteume
NMNOCKUX BOJH.
HennnenHoe
NOrnoLeHne BOMHbI.
HennnenHoe
NPOCBETNEHNE cpelbl.
CamogookycupoBka u
12 ,D,eCpOKyE)I/IpOBKa BOJIH. 5 16-17 |TOAroTOBKa K
"IHenuHenHas YCTHOMY onpocy
ancnepcus.
HennnenHoe
B3aMMOOencTBME BOSH.
SdhgekT
KpOoCCc-Moaynsaumm
Mpunbopbl Ha OCHOBE
NOBEPXHOCTHbIX
aKyCTMYECKUNX BOJH.

Tema 13. HenuHelHble
13 SBNEHNS B MOHOCpepe 5 18 MOAroToBKa K 5

‘Inpu pacnpocTpaHeHun YCTHOMY Onpocy
MOLUHbIX PaANOBOSH.
NTtoro 48

YCTHbI ONpocC

8 YCTHbI ONpOC

YCTHbI ONpocC

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Mcnonb3yloTcs Takme MHTepakTUBHbIE POPMbI 00y4YeHMst Kak 00CyXAeHne TeOpeTNYECKX BONPOCOB,
npoBeaeHne HnML-0NpPOCoB, NPUMEHEHNE PON SKCMEPTOB ANS CTYAEHTOB.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

KETPOHHBH
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Tema 1. BBepeHue. Nepuoaunyeckas cpyHkumsa. CuHycompanbHasa pyHKLUUS. OCHOBHbIE
NOoHATUA. [lMana3oH 4acToT, BCTpeyarLlmxca B npupoae. CnoxeHne cMHycompanbHbIX
kone6aHun. Cynepno3aunumus. CnoxeHue KkonebaHui co cnyyanHbiMm cpasamm.
UHTepdoepeHLmns

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

Mepuoamnyeckas coyHkums. CnHyconganbHas goyHkUmMsS. OCHOBHbIE NOHATMA. [lnana3oH 4acTorT,
BCTpevatowmxcs B npupone. CnoxeHune crHyconaanbHbix konebaHuin. Cynepnoaunums. CnoxeHne
KonebaHuii co cnyyaiHbiMm doazamu. VIHTepgoepeHums

Tema 2. JInHenHble konebarenbHble cucTeMbl. OnpeneneHne NMHeNHbIX KonebarenbHbIX
cuctem. Marematnyeckuin MasTHUK. KonebartenbHbin KOHTYP. Mpumep ynpyrux konebaHuin.
Monenb Bonbtepa. CBo60aHbIE KONebaHUs. Cuctembl C oTpULaTe/ibHbIMU NOTEPSMM.
Pe3oHaHc. Pa3oBasi nNockocTb. Pa3oBbiv NopTpeT. Ocobbie Touku. HopMmanbHble KonebaHus

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
NuHeiHble konebatenbHble cncteMbl. OnpeaeneHne NMHeRHbIX konebaTenbHbIX CUCTEM.
MaTtemaTtunyeckuin MasTHuk. KonebatenbHblil KOHTYp. MNpumep ynpyrux konebanuii. Mogens

Bonbtepa. CBoboaHble konebaHns. CucTembl ¢ oTpuuatenbHbiMu noTepsiMn. PesoHaHc. dasoBas
nnockocTb. ®as3oBbii nopTpeT. Ocobble Toukn. HopmanbHble konebaHus

Tema 3. Kone6aHus B cuctemMe ABYX CBsi3aHHbIX OCLUNNSATOPOB. IcX04Hble ypaBHEHUSI.
CBob6oaHble Koneb6aHus ABYX CBSi3aHHbIX OCLUNNATOPOB. O6LLas Teopusi IMHENHOM
KOHCepBaTUBHOWN CUCTEMbI C ABYMsi CTeneHsiMu cBo6oabl. HauanbHble ycnosusi.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

KonebaHusi B cucteme 4ByX CBA3aHHbIX ocLMNNsTopoB. icxoaHble ypaBHeHusi. CBoH6oaHbIE
KonebaHus AByX CBA3aHHbIX OCLMANATOPoB. Obwas Teopmns NMHENHON KOHCEePBATUBHON CUCTEMBI C
nByMS cTeneHsiMy csoboabl. HavanbHble ycnoBus.

Tema 4. KonebaHus B aHcambne HeB3aumomencTeyowmx ocuunnsatopos. KonebaHus B
ynopsinoyYeHHbIX CTPyKTypax. Knaccuuyeckas Teopus pucnepcum

YCTHbIVi ONPOC , NPUMEPHbIE BOMPOCHI:

KonebaHus B aHcambne HEB3aMMOAENCTBYIOWMNX OCLMANATOPOB. KonebaHus B ynopsao4eHHbIX
cTpykTypax. Knaccmnyeckas Teopvs gucnepcum

Tema 5. BonHbl. BonHoBoe ypaBHeHMe. OCHOBHbIe MOHSATUA: aMnanTyna, dpasa, coasosasi u
rpynnosasi CKOpOCTU, BOJIHOBOE COMNpPOTUBIIeHMe cpenbl. OTpaXeHue N NpPoxXoXaeHue BOJH.
CornacosaHue nmnenaHcoB AByX cpen. [McnepcuoHHbIie Moabl

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:

BonHbl. BonHoBoe ypaBHEHME. OCHOBHblE MNOHATUSA: amMnnuTypa, gasa, goasosas v rpynnosas
CKOpPOCTH, BONHOBOE conpoTtueiieHne cpenbl. OTpaerme N NpoxoxaneHune BOJIH. CornacoBaHue
mnMmrnenaHcoB OByX cpen. ,D,VICI'IepCI/IOHHbIe Mo bl

Tema 6. Ynpyruve Bo/HbI B XUOKOCTSX, ra3ax u tBepabix tenax. OCHOBHble CBOMCTBA.
Adudopakuunsa Ha ynbTpasByKe

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Ynpyrue BonHbl B XUIOKOCTSX, rasax u teepabix Tenax. OCHoBHble cBoicTBa. dudppakums Ha
ynbTpassyke

Tema 7. OnekTpoMarHuTHble BONHbI. YpaBHeHUs MakcBenna. BeKTOpHbIi U cKansipHbIi
noreHuuansl. MoHATMe paanokaHana.

TECTUPOBAHWE , NPUMEPHbIE BONPOChI:

3ﬂeKTpOMaFHI/ITHbIe BOJIHbI. YDaBHeHMH Makcsenna. BeKTOprIVI " CKaHFIprIVI noTeHunanbl.
MoHsATne paanokaHana.

Tema 8. PacnpocTtpaHeHue BOJ/IH B HeOAHOPOAOHbIX cpenax. HeogHopoaHble cpeabl.
MpubnuxeHne reomeTpuyeckon onTukKu. FleometTpuyeckas onTUKa CIOMCTO-HEOAHOPOAHbIX
cpea. Pecppakums nyyen B NNoCKO-CNoOMCTON cpene. YCnoBmusi NPUMEHUMOCTU NPUONNXKEHUN
reometpuyeckomn ontuku. Ceoncrea rponoccpepbl U noHocdepbl. PacnpocTpaHeHue
pannoBOJH B Tponocdoepe n noHocdepe

JOoMallHee 3a4aHune , NpnuMepHblie BOMNPOChHI:
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PacnpocTtpaHeHune BofH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpepl. MpnbnuxexHne
reoMeTpuyeckon onTukun. 'eometTpuyeckas ontmka CnoucTo-HeOOHOPOOHbIX cpen. Pedbpakuns nyyen
B MNOCKO-CNOUCTON cpeae. YCNnoBnst MPUMEHMMOCTIN NPUBANXEHNS reOMETPUYECKON ONTUKN.
CaoiicTBa Tponocgoepbl 1 MoHocgepbl. PacnpocTtpaHeHne paanoBosH B Tponocdepe 1 noHocgepe

Tema 9. OTpaxeHue n npenomseHne NIOCKNX 3N1eKTPOMarHMTHbIX BOJIH Ha rpaHuue pasgena
cpen. OTpaxeHue U npenomneHne BoJIH C rOPU3oOHTaIbHOW, BepPTUKanbHOW N NPOU3BOJIbHOMN
nonspusaumen. KoachcpuumeHTbl OTpaXxXeHUs B pas3NyHbIX cpenax, rpaHM4YHble YCNoBUs Npu
oTpaxeHuu

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

OTtpaxeHune 1 npenomneHne NIOCKNX aneKkTPoMarHUTHbIX BOSH Ha rpaHuue pasgena cpeg.
OTtpaxeHune 1 npenomMneHne BONH C rOPU30HTaNbHON, BEPTUKANbHON U NPON3BOSIbHOM
nonsipusaunein. KoagoomumeHTbl 0TpaXeHns B pasfimyHbix cpenax, rpaHnyHble YyCroBnus npu
oTpaxeHuu

Tema 10. OneKTpOMarHMTHbIE BOJIHbI B aHU3OTPOMHbIX cpepax. O6Lme 3aKOHOMEPHOCTH
pacnpocTpaHeHUs 3NIeKTPOMarHUTHbIX BOJIH B aHU30TPOINHbIX cpepax. PacnpocTpaHeHune
NNOCKMX BbICOKOYACTOTHbIX BOJIH B MarHUTOAKTMBHOM Nna3ame. YacTHble cnyyam
pacnpocTpaHeHUs paavuoBO/IH B MarHUTOAaKTUBHOM Nna3me, NPoAo/ibHOE U nonepevyHoe
pacnpoctpaHeHue. ddhcpekT Papanes. Ahdekt Keppa.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

OneKkTpOMarHUTHbIE BOMHbI B aHW30TPONHbIX cpenax. Oblwme 3aKOHOMEPHOCTY pacnpoCTpaHeHNs
SNEeKTPOMarHUTHbIX BO/TH B aHN30TPOIHbIX cpefax. PacnpocTpaHeHne nnockmx BbICOKOYACTOTHbIX
BOJSIH B MarHUTOAKTMBHOW nnasme. YacTHble cnyyan pacnpocTpaHeHns pagnoBosH B
MarHMTOakTMBHOW Nna3me, NPOAONbHOE W NonepeyYyHoe pacnpocTpaHeHne. ekt Papanes.
SdbpekT Keppa.

Tema 11. BonHbl B HenuHenHbIX cpenax. Kpurepum npumMeHMMOCTU NIMHENHbIX Moaenen npu
pacnpocTpaHeHun BONH. YpaBHeHue o151 HeMIMHENHbIX BOJIH B cpenax ¢ aucnepcuen. Metonbl
peLlueHNs HeNIMHEeNHbIX BOTHOBbIX YpaBHeHUn pheKTbl HEIMHEMHOrO pacnpocTpaHeHus
3N1eKTPOMarHUTHbIX BOJIH (0630p aKCNepUMeHTaNbHbIX pe3y/bTaTos.)

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BonHbl B HeNWHelHbIX cpenax. Kputepum npuMeHNMOCT NNHERHBIX MOAENER Npu pacnpoCcTpaHeHnn
BO/H. YpaBHEHNE 051 HENMHENHBIX BOSTH B Cpefax ¢ aucnepcuein. Metonbl peweHns HENMHERHbIX
BO/IHOBbIX YpaBHEHUA DPpPEKTbl HENMMHENHOrO PACNPOCTPAHEHMS NEKTPOMArHUTHbIX BOMH (0630p
3KCNepuUMeHTaNbHbIX Pe3ynbTaToB.)

Tema 12. CamoBo3aencTeme NNockux BoNnH. HenuHenHoe nornoweHne BonHbl. HenuHenHoe
npoceeTneHue cpenbl. Camochokycuposka n aecokycupoBka BoNH. HenuHenHasa aucnepcus.
HenuHenHoe B3anMmoaencTeme BosnH. AhpekT Kpocc-moaynsiumm Npubopbl Ha OCHOoBE
NOBEPXHOCTHbIX aKyCTUYECKUX BOJH.

YCTHbI/A ONPOC , NPMMEPHbIE BOMPOCHI:

CamoBo3aeicTBME NNOCKUX BONH. HennHeHoe nornoweHne BonHbl. HennHeliHoe npoceeTneHne
cpenbl. CaModhokycupoBka 1 fedokycmpoBKa BoNH. HenvHeliHas aucnepcus. HenvnHeliHoe
B3anMoLeincTBme BOMH. 9deKT Kpocc-moaynsaumm Mprmbopbl Ha OCHOBE NOBEPXHOCTHbIX
aKyCTMUYECKUX BOJIH.

Tema 13. HenuHenHble siBNeHUA B UOHOcdpepe Npu pacnpocTpaHeHU MOLLLHbIX paAVOBOJIH.
YCTHbI ONpPOC , MPUMEpPHbIE BOMPOCHI:
HenuHeiHble aBneHNs B MOHOCepe Npu pacrnpoCcTpaHEeHNN MOLWHbBIX PaaNOBOSIH.

MpuMepHbIE BONPOCHI K 3a4eTy:

KoHTponbHble 3aaaqn npueeneHbl B y4ebHbIX MOCobmsx no kypcy "®duanka BONHOBbIX NPOLECCOB":
Hacbipos A.M. BonHosble npoueccsl, 4.1-11,- KasaHb, KI'Y, 1995-2009r.

Bonpocbl ons camoctoATensHon paboTbl Mo Kypcy "Purarka BONTHOBLIX MPOLECCOB" NPUBELEHDI B YY.
nocobusx no Kypcy "®unanka BoNMHOBbLIX MPOLECCOB".
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7.1. OcHoBHas nuTeparypa:

HenuHeliHble konebanus, KysHeuos, AnekcaHaop MNetposuy;KysHeuos, Cepreii [NeTpoBud;PbickuH,
Hukunta Muxannosuy, 2005r.

OnemMeHTapHbIN y4ebHuk counaukn, T. 3. KonebaHns n BonHbl. Ontuka. ATOMHas U saoepHas gonamka,
, 2004r.

YnapHble U geToHaunoHHble BoNHbI, KobbinkuH, MiBaH ®epoposuny;CenneaHos, Buktop
BaneHTtuHoBmy;Conosbes, Buktop Cepreesuny;Coicoes, Hukonan Hukonaesuy, 2004r.

1.BuHorpanosa M.B., Pyaexko O.B., Cyxopykos A.ll. Teopus BonH. - M: Hayka, 1979.
2.BanHwrenH J1.A. 9nekTpomarHuTHble BonHbl. M: CoseTckoe pagvo, 1987.
3.YHepHbih B.®. PacnpocTtpaHeHne paanosonH. - M: Cosetckoe paauno, 1972.

4.HacbipoB A.M. BonHoBble npouecchl Y.1. OCHOBHbIE MOHSATUS, Y4ebHO-MeToanYeckoe nocobue,
n3a.Kry,1995- 42c¢.

5.Hacbipos A.M. BonHoBble npouecchl, 4.2. NeKTpOMarHNTHbIE BOMHbI AuanasoHa paamo4acTor,
YyebHo-MeToomn4eckoe nocobue, nsg. Ky 1995, -39c.

6.Hacbipos A.M. BonHoBble npouecchl, 4.3. PacnpocTpaHeHne paavoBOiH B HEOOHOPOOHbIX U
aHM30TPOMHbIX cpenax. Y4yebHo-mMeToanyeckas paspabotka. nag. KI'y. 1995,-49c.

7.I'yces 10.A., Hacbipos A.M. BonHoeble npoueccsl, 4.5. HacToTHas aucnepcus AManekTpu4eckon
npoHnuaemoctn YyebHo-mMeToanyeckoe nocobue, KasaHb: naa. Ky, 1998, 113c.

8.Hacbipos A.M., OBunHH1KoB M.H. BonHoBble npouecchl, 4.6. CamoBo3aencTaune
9NEeKTPOMarHUTHbIX BONH Y4yebHo-MeToamdeckoe nocobue, KasaHb: KI'Y, 1998,- 55c¢.

9.Hacbipos A.M., Xpuctodgpopos A.B. BonHoBble npouecchbl,4.7. PacnpocTpaHeHune yrnpyrux BosH,
YyebHo-MeToamn4eckoe nocobue, -KasaHb, nsa. Ky, 1998,-53c.

10.HacbipoB A.M., OBunHHMKOB M.H. BonHoBble npouecchl. 4.8. AkycTndeckme konebaHust n BoMHbI,
YuyebHo-MeTOogn4eckoe nocobue. -KasaHb, n3n.KIry,2003,-32c.

11.BonHoBble npouecchl, 4.9.0OCHOBbI TEOPUUN N3NYYEHNS 3NEKTPOMAarHUTHBIX BOSH. Y4ebHoe
nocobue.-KasaHb,KI'Y,2007.-40c.

12.HacbipoB A.M. BonHoBble npouecchl, 4.10.9neKTpoMarHMTHbIE BOMHbI B IMHUSX
nepenad.YyebHoe nocobue.-KasaHb, KI'Y, 2007,-43c.

13.Hacbipos A.M. BonHosble npouecchl,y.11.CurHansl B gucneprupyowmx cpenax.-KasaHso,
KI'Y,2009,-44c.

7.2. JlononHuTenbHasa nuteparypa:

BonHbl B cnnolwHbIxX cpenax, [Topwkos, AHaTtonuin ['epacumosny;Mensenckuin, AnekcaHop
NeoHnposny;PabuHckuii, Jles Haymosuy; Tapnakosckuii, Omutpuin BaneHTnHoBmy, 2004r.

1.M'mH36ypr B.J1. PacnpocTtpaHeHne anekTpoMarHuTHbIX BOMH B nnaame. - M: Hayka, 1967.
2.MeiH E. dusnka konebaHwmin n BonH. - M: Mup, 1979.
3.lNonbowrenH A. L., 3epHoB H.B.. 9nekTpoMarHuTHble nNons u BonHbl. - M: Hayka, 1956.

4.I'ypesny A. 10., Wsapbypr A. B. HenuHeitHasa Teopuns pacnpocTpaHeHns paamnoBosiH B
noHocgoepe. - M: Hayka, 1973.

5.lNepwman B.H., Epyxumos J1.M., AwwuH KO.4. BonHoBble siBneHNs B MOHOCEPE U KOCMUYECKOM
nnasme.-M:Hayka, 1984

7.3. UHTepHeT-pecypcCbl:

KHurn Ha Temy ?T1eopus konebaHuii n BonH? - hitp://www.knigafund.ru/tags/2791

KonebaHus - http://e-science.ru/physics/theory/?t=699

KonebaHus, BonHbl 1 ondopakums - http://eqworld.ipmnet.ru/ru/library/physics/wave.htm
COBPEMEHHASA TEOPUA KONEBAHUW U BOJTH - http://www.sgtnd.narod.ru/publ/rus/series.htm

Teopus konebaHwuii 1 BonH, akyctuka. MNonbopka KHur -
http://rutracker.org/forum/viewtopic.php?t=1371313
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHne aucumnivHbel "Teopusi konebaHwin 1 BONHbLI" NpeanonaraeT UCNoNb30BaHWE CNeayoLero
MaTtepuanbHO-TEXHNYECKOro obecneyeHns:

YyebHo-MeToaMYeCcKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHg", [OCTyn K KOTOPOW NpefoCTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl 415 BY30B C
ycnosuem 06s3aTeNnbHOro cobnioAeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynsaet
WWMPOKMIA 3aKOHHBIV [OCTYN K HeobXoauMbIM Anst o6pasoBaTtelbHOro NpoLecca N3naHnsM C
MCMONb30BaHNEM MHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsSM HOBbIx PIOC
BIMO.

1. BOnHbl B IMHMAX nepenay
Ilntepartypa:

? HacbipoB A.M. BonHoBble npouecchbl,4.1. OCHOBHble NOHATUS. Y4ebHO-MeToamYeckas
paspaboTka.-KazaHb,KIY,1995,-42c.

? HacbipoB A.M. BonHoBble npouecchbl,4.10.9nekTpoMarHuTHele BOMHbI B IMHKAX nepenad. YyebHoe
nocobue.-KazaHb:KI'Y,2008,-43c.

2. BonHbl B nepnogmnyecknx CTpykTypax

Jlntepatypa:

? M.b.BuHorpagnosa, O.B.Pynexko, A.lN.Cyxopykos Teopus BonH. - M: Hayka, 1979 n 1986r.

? M.W.PabuHosuy, [0.M.Tpybeukos. BeeaeHune B Teoputo konebaHumin n BonH. -M: Hayka,1984,-432c.

3.* Ynpyrvie BONHbI B XUOKOCTAX, ra3ax U TBepabix Tenax.
Ilntepartypa:

? Hacbipos A.M., Xpuctodopos A.B. BonHoBble npouecchl,4.7,Y4ebHo-meToanyeckas paspaboTka.
-KasaHb: KI'Y, 1998,-53 c.

? B.B.lMaBnos, A.®.Xoxnos. ®uaunka teepnoro tena (y4ebHuk ons sysos). H.Hosropoga,
n3n.HHIY,1993.-490c.

4. CeowicTBa Tponoceps! 1 noHocdepbl. PacnpocTpaHeHne pagnoBonH B Tpornocdepe u
noHocgoepe

Ilntepatypa:

? I'wH36ypr B.J1. PacnpocTpaHeHne anekTpoMarHUTHbIX BOSIH B nna3me -M: Hayka, 1967

? YepHbih B.®. PacnpocTtpaHenne paguosonH.- M: Coeetckoe paano,1972

? M'epwman B.U., Epyxumos/1.M., AwwuH O.4. BonHoBblE SBNEHNS B MIOHOCKEPE U KOCMUYECKOM
nnasme. - M: Hayka, 1984r.

5.*9nekTpoMarH1THbIE BOMHbI B U3OTPOMHOM Nnnasme

Ilntepartypa:

? I'wH36ypr B.J1. PacnpocTpaHeHne anekTpoMarHUTHbIX BOSH B nnasme.- Hayka, 1967

6.* dnekTpomarHuTHble BonHbl TE, TM, TEM. Pe3oHaTtopbl.
Ilntepartypa:

? HacbipoB A.M. BonHoBble npouecchbl,4.10. SnekTpoMarH1THble BOMHbI B IMHMSAX Nepeaad. YyebHoe
nocobue.- Kasanb: KI'Y,2008,-43c.

[MpumeyaHue:

1. 3apaHus, oTMeYeHHble 3HakoM ( * ), siBnsieTcs 0ba3aTeNbHbIMU.
2. CTyneHTbl N0 XenaHuio BbibnpatoT ogHy U3 Tem nog Homepamu 1,2.4.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 090900.62 "MHdopmMaumoHHas 6e3onacHoCcTb" 1 NPOOU0 NOArOTOBKMN
NHdpopmMaumoHHas 6e30nacHOCTb aBTOMaTU3NPOBAHHBLIX CUCTEM .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crpanunua 20 n3 21. il YHITI

S OEALIK G



Mporpamma aucumnnuHbl "Teopus konebaHuii n BonHbl"; 090900.62 MHthopmMaumoHHas 6e30nacHOCTb; AOLEHT, K.H. (aoueHT) Hacbipos
n.A.

ABTOpP(bI):

Hacbipos U.A.

" 201 .
PeueH3eHT(bl):
OBYMHHMKOB M.H.

" 201 .

PeructpaumnoHHbii Homep 5AE
CtpaHnua 21 n3 21. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



