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1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHus aucumnnmHel (Mmoayns) dusnka BOMHOBbLIX NPOLECCOB SABNSAETCSA N3YYEeHne
doyHOaMeHTalIbHbIX OCHOB PacnpOCTPaHEHUS BONH Pas3fNYHOM NpUpOoabl B IMHENAHbLIX N HENIMHENHbIX
cpenax. OCHOBHOE BHMMaHME yaeneHo pacnpoCTpaHeHNo 3NeKTPOMarH1THbIX BOMH AuanasoHa
panmo4acTor.

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

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 53.6.7 MNpodgeccrmoHanbHbIn
obpasosaTtenbHoi nporpammbl 011800.62 Paonodgmamka n oTHocuTcs K 6a3oBoi
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

Lns 0CBOEHNS coaepXaHus OUCUMNIMHBI HEO6X0AMMbI 3HAHWS MO CNeayWMM KypcaM:
"OnekTpoanHamuka", "OcHOBbI TeOpMM KonebaHuin".

Kypc npenHasHadveH onga ctyneHToB 3 Kypca, 6 cemecTp
B3.B.7 npogeccroHanbHbIA LMK

OCHOBHOW

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwudpposka
npuobpetaemon KOMNETeHLUN

cnocobHocTb cobupatb, 0606wWwaTh U MHTEPNPETUPOBaTb C

Lndop komMneTeHUUH

OK-11 MCMNONb30BaHNEM COBPEMEHHbIX MHJPOPMALMOHHBIX TEXHONOM NI

(0bLekynbTypHbIE MHCPOPMaLIMIO, HEOOXOAMMYIO AN DOPMUPOBAHNS CyXAEHNI

KOMreTeHuun) MO COOTBETCTBYIOWNM CreunanbHbIM, Hay4HbIM, coOLnanbHbIM 1
3TnYecknM npobnemam

OK-12 o

(0BLEKyNbTYpHbIE CNOCOBHOCTb K NPaBUIbHOMY NCMONb30BaHMIO 0bLeHay4HOw 1

KOMNETEHLIN) cneunanbHO TePMUHONOrK

B peaynbtate 0CBOEHUS ONCUMMNIUHBI CTYAEHT:
1. QONXEeH 3HaTb:

PU3NYECKYIO CYLHOCTb NPOLIECCOB U SIBNEHWIA, MPOUCXOOSWMX NPU PacnpOCTPaHEHUN BOJH B
04HOPOAHbIX N HEOOHOPOOHbIX Cpenax;

2. DONTXEH yMeTb:
CamMoCTOATENIbHO UCMONb30BaTb OCHOBHbIE METOAbI PAANOU3NYECKUX N3MEPEHWIA,

3. 0ONXeH BnageThb:
MeTodamn NpPoBeaeHNS aHANIUTUYECKUX U YNCTIEHHbBIX PacyeTOoB;

nposegeHnsa aHannTn4eCckKnx N HACNEeHHbIX pac4eToB

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI cOcTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
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dopma NPoOMEXYTOYHOrO KOHTPONS AMCLMMINHBLI 9K3aMeH B 6 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunIMHe/ MOAynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspnen
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"(")v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nekuun MpakTnueckumelllaboparopHble
L 3aHaTUA pabortbl

Tema 1. BeegeHue.
BonHoBble ypaBHeHMS B
pasnu4yHbIX cpenax.
[MoToK aHeprum,

1. |OCHOBHblE 6 1 2 0 0
XapakTepUCTUKM
BOJIHOBOrO npoLecca.
[Mnockne cgoepnyeckmne
BOJHbI

Tema 2. Ynpyrue BonHbl

B XXWOKOCTSX, rasax u
TBEPAbIX TENnax. 5. YCTHbI ONpOC

2. OcHOBHble CBONCTBA. 6 3 0 0 6

Ondppakuns Ha

ynbTpassyke
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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 3.
PacnpoctpaHeHne BonH
B HEOLHOPOOHbIX
cpenax. HeogHopoaHble
cpenbl. MpnbnnxerHne
reoMeTpu4eckon
ONTUKMN.
"eomeTpuryeckas
onTmka
CNONCTO-HEOOHOPOAHbIX
cpen. Pedopakums
nyyen B

3. |[nnocko-cnoncTton 6 2 2 0 0
cpege. Ycnosus
NPUMEHNMOCTM
npmonnxeHns
reoMeTpu4eckon
ontukn. CeoncTtea
Tponocdepbl 1
noHocepbl.
PacnpoctpaHeHue
panvoBONH B
Tpornocgepe u
noHocepe.

Tema 4.
PacnpocTtpaHeHune BONH
B HEOLHOPOOHbIX
cpepax. HeogHopoaHbie
cpeanbl. MNpnbnuxeHune
reoMeTpuyeckomn
ONTUKN.
["eomeTpuyeckas
onTuka
CNONCTO-HEOOHOPOLAHBIX
cpen. Pedppakuns
ny4yen B

4. |NNOCKO-CNoncTom 6 3 2 0
cpene. Ycnosus
NPVMEHMMOCTH
npmbnunxeHns
reoMeTpuyeckomn
onTukun. Ceoncrea
Tponocepbl
noHocepebl.
PacnpoctpaHeHue
panvoBOSH B
Tponocepe u
noHocagoepe.

0 YCTHbI ONpOC
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 5. OTpaxeHuve n
npenomeHne ninocKmx
3NeKTPOMarHUTHbIX
BOJIH Ha rpaHuLe
pasnena cpen.
OtpaxeHune un
npenomneHne BosH C
rOpPV30HTaNbHOM,
. BEPTUKaNbHOM 1 6 4 2 0 0
NPON3BONbHOW
nonspu3aumen.
KoadpdpuuneHTsl
oTpaxeHunsa B
pasnun4yHbIX cpenax,
rpaHnyHble yCnoBus
npwn oTpaxeHuu.

Tema 6.
PacnpoctpaHeHue
SNEeKTPOMarHUTHbIX
BOJIH B cpepax Cc
4aCTOTHOM (BPEMEHHON)
ancnepcuen.
Jucnepcusa BONH.
JuncrnepcHble
6e3oncnepcHble Mobl.
6. |YpaBHeHus 6 5-6 0 0 2
3NeKTPOMarHUTHOro
nons B cpenax c
4acTOTHOW Oucnepcuen.
HopmanbHas n
aHomanbHas gucnepcus
BO/H. Pazosas
rpyrnnoeasi CKOpoCTu
BOJH.

YCTHbI ONpOC

Tema 7. BonHbl B
nepuoanyeckmx
CTPyKTypax. BonHbl B
CnNoLWHoOW cpene co
cnabbiMn
nepuoanyecknmm
HEOOHOPOLHOCTSMU.
7. BonHbl B ANCKPETHBIX 6 / 2 0 0
CTPYKTYypax.
HunckpeTHble
SNeKTpMYecKmne NUHUN
JNlvHng ¢ napameTpamm
3aBUCSALNMUN OT
KoopauHar

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. NanyveHune
SNEeKTPOMarHUTHbIX
BOJH. BnvxxHsasa n
NanbHAS 30HbI.
ConpoTtumsneHue

8. |M3nyyeHus. 6 8 2 0 0
dopmumposaHve
anarpammbl
HanpaBneHHOCTW Ons
pannoBOnH pasnnyHom
nonspusauum.

Tema 9.
PacnpoctpaHeHue
3BYKOBbIX BOJH.
N3nyyeHne 3ByKa;
9. |akycTmnyeckum 6 9 2 0 0
nMnegaHc usny4aTens;
npucoeanHeHHas
mMacca; ConpoTmuBneHne
N3nyyeHus.

Tema 10.
OneKTpoMarHUTHble
BOJIHbI B @HW30TPOMHbIX
cpenax. Obwune
3aKOHOMEPHOCTU
pacrnpocTpaHeHus
9NEKTPOMarHUTHbIX
BOJSIH B @HM30TPOMHbIX
cpenax.
PacnpoctpaHeHne
MNOCKNX
10.|BbICOKOYACTOTHbIX BOJTH 6 10-14 2 0
B MarHMTOaKTUBHOW
nnasme. YacTtHole
cnyyau
pacrnpocTpaHeHus
panvoBOSH B
MarHMTOaKTMBHOM
nnasme, NPOLAONbHOE U
nonepeyHoe
pacrnpocTpaHeHue.
OhhekT Papanes.

OhekT Keppa.

6 YCTHbI Onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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

11.

Tema 11. BonHbl B
HENVHEenHbIX cpeaax.
Kputepun
NPUMEHNMOCTU
NNHEerHbIX Moaenen npu
pacnpocTpaHeHuu
BOJSIH. YpaBHeHve ans
HENNHENHbIX BOMH B
cpenax c aucnepcuen.
MeToabl peweHuns
HENNHENHbIX BONHOBbIX
ypaBHeHUN SPAEKTbI
HeNnMHenHoro
pacnpocTpaHeHuns
3NeKTPOMarHUTHbIX
BONH (0630p
3KCrnepMeHTanbHbIX
pesynbTaTos.)

15

12.

Tema 12.
CamoBo3pnencremne
MNOCKNX BOJH.
HennnenHoe
NOrnoweHne BOJMHbI.
HennnenHoe
NpocBeTNEeHNE cpeabl.
CamodpokycmpoBka u
hedokycrpoBka BOJH.
HenvHenHas
ancnepcus.
HennnenHoe
B3aMMOOeNCTBME BOJH.
SdhgoekT
Kpocc-moaynsaumm
Mpunbopbl HA OCHOBE
NOBEPXHOCTHbIX
aKyCTUYECKNX BOJH.

16-17

YCTHbI ONpOC

13.

Tema 13. HenuHenHbie
SBNEeHNsA B MOHocepe
npw pacnpocTpaHeHuu
MOLLHbIX PaONOBOJIH.

18

NTtoro

22

20

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. BBepeHune. BonHoBble ypaBHeHUs B pa3nnyHbiX cpenax. Norok aHeprum, OCHOBHbIe
XapakTepucTMKU BOSIHOBOro npotecca. Nnockune cdepnyeckme BoMHbI

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

BonHoBble ypaBHEHUS B pa3nunyHbIx cpenax. Motok aHeprumn, OCHOBHblE XapaKTEPUCTMKN BONIHOBOMO
npouecca. [nockue copepryeckme BOMHbI

Tema 2. Ynpyrue BoJiHbl B XUAOKOCTSX, ra3ax u TBepabix Tenax. OCHOBHble CBOMCTBA.
Adudppakumns Ha ynbTpa3Byke

PernctpaunoHHbIn Homep 6
CrtpaHnua 8 ua 17.
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naboparopHas pabora (6 4aca(oB)):

Ynpyrue BonHbl B XUIOKOCTSX, rasax u teepabix Tenax. OcHoBHble cBoncTtea. dudppakuns Ha
ynbTpassyke

Tema 3. PacnpocTtpaHeHue BOJSIH B HeOAHOPOAOHbIX cpenax. HeogHopoaHble cpeabl.
MpunbnuxeHne reomeTpruyeckon onTuKu. FleometTpuyeckasi onTUKa CIOMCTO-HEOAHOPOAHbIX
cpean. Pecppakums nyyen B NoCKO-CNOMCTON cpene. YCNoBusi MPUMEHUMOCTU NPUONNXeHUs
reometpuyeckomn ontuku. Ceoncrea tponoccpepbl U noHocdepbl. PacnpocTpaHeHue
panuoBonH B Tponocdoepe N noHocdepe.

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

PacnpocTtpaHeHve BonH B HEOOHOPOAHbIX cpeaax. HeogHopoaHbie cpenbl. [MpnbnuxeHne
reoMeTpuyeckomn onTuku. ['eomeTpuyeckas onrtmka CrnoucTo-Heo4HOPOOHbIX cpen. Pedopakuns
ny4yein B NIOCKO-CNOUCTOM cpene. YCNoBns NPUMEHNMOCTY NPUBANXEHNS TEOMETPUYECKO ONTUKM.
CaoiicTBa Tponocgoepbl 1 noHocgepbl. PacnpoctpaHeHne pagnoBosH B Tponocdepe 1
noHocagoepe.

Tema 4. PacnpocTtpaHeHue BOJ/IH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpenbl.
MpubnuxeHne reomeTpmyeckon onTuku. leometTpuyeckas onTuKa CIOMCTO-HEOAHOPOAHbIX
cpean. Pechpakums nyyen B nNocko-cnomcron cpene. YCnoBus NPUMEHUMOCTU NPUONnXeHns
reomeTpuyeckomn ontuku. Ceoncrea rponoccpepbl U noHocdepbl. PacnpoctpaHeHue
paonoBOJH B Tponocdoepe n noHocdoepe.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

PacnpocTtpaHeHne BonH B HEOOHOPOAHbIX cpeaax. HeooHoponHbie cpenbl. [MpnbnuxeHne
reoMeTpuyeckor ontukn. FeomeTpmyeckas onTrka CnoucTo-HeOAHOPOAHbIX cpel. Pedopakumsa
Nyyeii B NNOCKO-CNOMCTON cpeae. YCNoBns MPUMEHNMOCTU NPUOANXKEHNS FEOMETPUYECKO ONTUKMN.
CsoiicTBa Tponocdepbl 1 MoHOCHEpPLI. PacnpocTpaHeHne paanoBosH B TpONocgepe v
NoHocpepe.

Tema 5. OTpaxeHue 1 nNpenomneHne NOCKUX 3NeKTPOMarHUTHbIX BOJIH Ha rpaHuue pasaena
cpen. OTpaxeHue v NpenioMieHne BOJH C FOPU30HTaNIbHOW, BepTUKaNIbHOW M NMPOU3BOJIbHOW
nonsipusaumen. KoadocpuumneHTbl oTpaXeHUs B pa3NUHbIX cpefax, F[paHUuYHble YCNOoBMUS NMpu
OTpaxXeHuw.

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

OTpaxeHune n NnpenomneHne NAOCKNX 3NeKTPOMarHUTHbIX BOSH HA rpaHuue pasgena cpeg.
OTpaxeHne n NpenomMneHne BOMH C rOPU3OHTaNbHON, BEPTUKANbHON U NPON3BOSIbHOM
nonapusaunen. KoaduumeHTbl OTpaxXeHus B pasnnyHblX cpefax, rpaHnyHbie YCrnoBus npu
oTpaxeHuu.

Tema 6. PacnpocTpaHeHue 3NeKTPOMarHMTHbIX BOJIH B cpefiax C YacTOTHOW (BpeMeHHOW)
aucnepcuen. ucnepcus BonH. JucnepcHole un 6e3pucnepcHbie Moabl. Y paBHEHUs
3N1eKTPOMarHUTHOro NoJnsi B cpedax ¢ YacTOTHOW aucnepcuein. HopmanbHasi U aHoManbHas
aucnepcus BoNH. dasoBasi rpynnoBas CKOPOCTU BOJIH.

naboparopHasi paborta (2 4aca(oB)):

PacnpocTpaHeHne anekTpoMarHMTHbIX BOJIH B Cpefax C 4YaCTOTHOM (BPEMEHHOW) ancrepcue.
Oucnepcus BonH. [ucnepcHble n 6e3ancnepcHble Moabl. YPaBHEHUS 3N1EKTPOMArHUTHOrO Nons B
cpepnax Cc 4acToTHOW gucnepcuei. HopmanbHas n aHomanbHasa gucnepcus BonH. dasosas
rpyrnnoBasi CKOPOCTW BOJIH.

Tema 7. BonHbl B nepuoanyeckux cTpyktypax. BosiHbl B cnnowuHom cpeae co cnabbimm

nepunoanyeCkmMmm HeogHOPOAOHOCTAMMN. BonHbl B AUCKPETHbIX CTPYKTYypax. ,D,VICKpETHbIe
ANneKTpnyeckue nMHNn INnHunsa c napaMeTpamu 3aBuCsiILLLUMKU OT KOOpAUHaAT

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

BonHbl B nepnogn4ecknx CTpyktypax. BonHbl B CNNOLWHOWA cpene co cnabbiMm nepnogn4ecknmm
HEOOHOPOOHOCTAMN. BonHbl B ONCKPETHbIX CTPYKTYpax. ,D,I/ICerTHbIe SNeKTpnyeckne NInHnn JTInHus
C napamMmeTpamun 3aBncAalLlnMn OT KoopanHart

Tema 8. Vlsnyqel-me ANEeKTPOMarHUTHbIX BOJIH. BnnxHAA n ganbHASA 30HbI. Conpomsnel-wle
n3nyyeHus. CDOpMVIpOBaHVIe Avarpammbl HanpaeeHHOCTU onsa paguoBoOJiH pasnuquﬁ
nonspusauuun.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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|/|3J'Iy'-IeHI/Ie 9NEKTPOMarHUTHbIX BOJH. BAnxHaa n ganbHAS 30HbI. ConpowaneHme N3ny4yeHuns.
CDOpMI/IpOBaHVIe Onarpammbl HanpaeIeHHOCTU O pannoBO/H paSHMHHOIZ nongapundaunn.

Tema 9. PacnpocTtpaHeHue 3BYKOBbIX BO/H. 3nyyeHue 3ByKa; aKkyCTUYECKUiA UMneaaHc
nanyuyarensi; npucoeguHeHHasi Macca; ConpoTuBeHUe U3ny4yeHus.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
PacnpocTpaHeHne 3ByKOBbIX BOMH. VI3ny4eHne 3ByKa; akyCTMYeCckuii MMneaaHc nanydyaTens;
npucoeanHEHHas Macca; ConpoTUBNEHNE NU3NYyYEeHUS.

Tema 10. OneKTpOMarHMTHbIE BOJHbI B aHU3OTPOMNHbIX cpepax. O6Lme 3aKOHOMEPHOCTH
pacnpocTpaHeHUs 3NIeKTPOMarHUTHbIX BOJIH B aHU30TPOINHbIX cpepax. PacnpocTpaHeHune
NNOCKMX BbICOKOYACTOTHbIX BOJIH B MarHUTOAKTMBHOM Nna3ame. YacTHble cnyyam
pacnpocTpaHeHUs paguoBO/iH B MarHUTOAaKTUBHOM Nna3me, NPoAo/ibHOE U nonepevyHoe
pacnpoctpaHeHue. ddhcpekT Papanes. Ahdekt Keppa.

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

OneKTpOMarHNTHbIE BOMHbI B @aHN30TPONMHbIX cpepax. Obwme 3aKOHOMEPHOCTM pacnpoCTpaHeHUs
3NEKTPOMAarHUTHbIX BOMH B @HU30TPOMHbIX cpefax. PacnpocTpaHeHne nnockux BbICOKOYACTOTHbIX
BOJIH B MAarHMTOaKkTMBHOM Nnaame. YacTHble cny4an pacnpocTpaHeHUsl paavoBOSH B
MarHWTOaKTMBHOW Nnia3Me, NPOLONbHOE W NMonepeyHoe pacnpoCcTpaHeHue.

naboparopHas pabora (6 4aca(oB)):

AdbhekT Papapes. ekt Keppa.

Tema 11. BonHbl B HeNnUHenHbIX cpenax. Kpurepum npumMeHMMOCTU NIMHENHbIX MoAenen npu
pacnpocTpaHeHun BONH. YpaBHeHne ONns HeJIMHEMHbIX BOJIH B cpepax ¢ aucrepcuen.
MeTtoab! pelueHns HeNIMHENHbIX BOMTHOBbIX ypaBHeHUn S peKkTbl HEMMHENHOro
pacnpocTpaHeHus 3NeKTPOMarHUTHbIX BOJTH (0630p 3KCNepUMeHTa/bHbIX Pe3y/bTaTos.)

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

BonHbl B HENVHEHbIX cpepax. Kputepmm npuMeHNMOCTU MMHERHbIX MOAENE Npu
pacnpoCcTpaHeHnn BOMH. YpaBHEHME ONS HENMHEVHbIX BOMH B cpeaax ¢ aucnepcuein. Metoapl
PELWEHNS HENUHENHBIX BONHOBBIX YPaBHEHM DpPeKTbl HENMHENHOIO pacnpPoCTpPaHEeHNS
3NEeKTPOMarHUTHbIX BOMH (0630p 3KCNEpPUMEHTaNbHbIX PE3yNbTaToB.)

Tema 12. CamoBo3aencTeme nNnockux BonH. HenuHenHoe nornoweHne BonHbl. HenuHenHoe
npoceeTneHue cpenbl. Camochokycuposka n aecokycupoBka BoNH. HenuHenHasa aucnepcus.
HenuHenHoe B3anMonencTeme BosH. AhpekT Kpocc-moaynsiumm Npubopbl Ha OCHOoBe
NOBEPXHOCTHbIX aKyCTUYECKUX BOJH.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

CamoBo3aeiicTBre NNOCKUX BONH. HennHeiHoe nornoweHne BonHbl. HenuHeiHoe npoceBeTneHne
cpenbl. CamodhokycmpoBka 1 neddoKycMpoBKka BonH. HenvHeHas oucnepcusi. HenvHeiHoe
B3aMMOLENCTBME BOMH. DGAEKT KPOCC-MOAYNSLNN

naboparopHasi pabora (6 4aca(oB)):

Mpubopbl HA OCHOBE MNOBEPXHOCTHbLIX aKyCTUYECKUX BOJH.

Tema 13. HenuHenHble siBNeHUA B UOHOcdpepe npu pacnpocTpaHeHUn MOLLLHbIX paAVOBOJIH.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

HenvHenHble SBneHns B MoHocdepe npy pacnpoCTpaHEHUN MOLWHbIX PaanNoBONH.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Bupbl
N Paanen Cemectp| HeRens | camoctosirensHoit TpyaoeMkocTh g‘:ﬂ%’g‘;‘o;‘::;gzga
AucumnnuHbl pcemecrpa pabortbl (B yacax) a60TbI
CTYL,EHTOB P

Tema 2. Ynpyrue BONHbI
B XWOKOCTAX, ra3ax u
TBEPAbIX Tenax.

" |OcHOBHbIE CBOWCTBA.

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

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 4.
PacnpoctpaHeHne BonH
B HEOOHOPOOHbIX
cpenax. HeogHopoaHble
cpeanbl. MNpnbnuxexune
reoMeTpu4eckomn
ONTUKMW.
"eomeTpuyeckas
onTuka
CNOUCTO-HEOOHOPOAHbIX
cpen. Pedpakums
ny4yen B

4. [nNoCKO-CNoncToMm 6 3
cpene. Ycnosus
NPUMEHMMOCTM
npuonnxeHns
reoMeTpu4eckomn
onTukun. CeoncTea
Tponocdepbl
noHocaepbl.
PacnpoctpaHeHne
pagnoBoSH B
Tponocdepe n
noHocepe.

noaroToBka K 6

THbIV ON
YCTHOMY onpocy yc onpoc

Tema 6.
PacnpocTtpaHeHue
SNeKTPOMarHUTHbIX
BOJSIH B cpepjax Cc
4aCTOTHOW (BPEMEHHOW)
ancrnepcuen.
ducnepcusa BonH.
OucnepcHbie n
6e3amncnepcHble Moabl.
6. [YpaBHeHus 6 5-6
9NEeKTPOMarHUTHOro
nons B cpenax c
4aCTOTHOW Ancrnepcuen.
HopmanbHas u
aHomanbHas gucrepcus
BonH. PazoBas
rpynnoBasi CKOpoCTu
BOJTH.

noaroToBka K

YCTHOMY OMpOCY 6 YCTHbI ONpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
Crtpanvua 12 n3 17. il YHITI

S OEMALIGH



Mporpamma ancumnnnHbl "dusmka BonHosbIX npoueccos"; 011800.62 Pagnodmaunka; Hacbipos A.M. , noueHT, K.H. (aoueHT) Haceipos N.A.

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

10.

Tema 10.
OneKkTpoMarHUTHble
BOJIHbI B @HM30TPOMHbIX
cpenax. Obwue
3aKOHOMEPHOCTY
pacnpocTpaHeHns
9NEKTPOMarHUTHbIX
BOJIH B @aHNU3OTPOMHbIX
cpenax.
PacnpoctpaHeHne
MNOCKMX
BbICOKOYACTOTHbIX BOMH
B MarHMTOAKTUBHOM
nnasme. YacTHble
cnyyam
pacnpocTpaHeHns
pagnoBoSH B
MarHMTOaKTMBHOM
nnasme, NPOAONbHOE W
nonepeyHoe
pacnpocTpaHeHue.
OhgekT Papanes.
OpdekT Keppa.

10-14

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

12.

Tema 12.
CamoBo3neiicteme
MNOCKUX BOJH.
HennnenHoe
NornoweHne BOJMHbI.
HennnenHoe
NpoCBEeTNEHNE Cpeabl.
CamogookycupoBka u
hedhokycrposka BOJH.
HenuHenHas
ancnepcus.
HennnenHoe
B3aMMOOeNcTBME BOSH.
SdhgoekT
KpOCC-MOaynaumm
Mpunbopbl Ha OCHOBE
NMOBEPXHOCTHbIX
aKyCTUYECKMNX BOJH.

16-17

NoAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpocC

NTtoro

30

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Ncnonb3yloTcs Takue MHTepakTuBHbIE PopMbl 0Oy4eHMS Kak 06CYXAEHNE TEOPETUYECKMX BOMPOCOB,
npoBeneHne 6n1L-onpocoB, NPUMEHEHWE PONW SKCMEPTOB AN CTYAEHTOB.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

PernctpaunoHHbIn Homep 6
Crtpanvua 13 n3 17.
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Tema 1. BBepgeHue. BonHoBbIe ypaBHEHUSs B pa3nuHbIX cpepax. MoTtok aHeprun, OCHOBHbIE
XapaKTepucTUKU BOTHOBOro npouecca. Mnockmne cchepuueckme BoOsHbI

Tema 2. Ynpyrue BONHbI B XUAOKOCTSX, ra3ax U TBepabix Tenax. OCHOBHble CBOMCTBA.
Oudppakums Ha ynbTpa3Byke
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Ynpyrue BonHbl B XMAKOCTSX, rasdax n TBepablx Tenax. OCHoBHble cBoicTBa. Judpakums Ha
ynbTpasByke

Tema 3. PacnpoctpaHeHue BO/H B HEOOAHOPOAHbIX cpenax. HeoaHopoaHble cpenbl.
MpunbnuxeHne reomeTpruyeckon onTuKu. FleometTpuyeckasi onTUKa CIOMCTO-HEOAHOPOAHbIX
cpean. Pecdbpakums nyyen B nNocko-cnoncrom cpepe. YCnoBus NPUMEHUMOCTU NpUONnXeHns
reoMeTpuyeckon onTuku. Ceomcrea Tpornoccpepbl u noHocdepbl. PacnpoctpaHeHue
panmoBOJH B Tponocdoepe n noHocdoepe.

Tewma 4. PacnpocTtpaHeHue BOJ/IH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpenbl.
MpubnuxeHne reomeTpmyeckon onTuku. leometTpuyeckas onTmKa CIOMCTO-HEOAHOPOAHbIX
cpean. Pechpakums nyyen B nnocko-cnomcron cpene. YCnoBus NPUMEHUMOCTU NPUONnXeHns
reomeTpuyeckomn ontuku. Ceoncrea rponoccpepbl U noHocdepbl. PacnpoctpaHeHue
paonoBOJH B Tponocdoepe n noHocdoepe.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PacnpocTtpaHeHune BoNH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpeapl. Mpnbnuxexne
reoMeTpmyeckon onTukun. [r'eometTpuyeckas ontuka CnoucTo-HeoAHOPOOHbIX cped. Pedopakuuns nyyen
B MNOCKO-CNOUCTOIN cpeae. YCNoBnst MPUMEHMMOCTIN NPUBANXEHNS reOMETPUYECKON ONTUKN.
CaoiicTBa Tponocgoepbl 1 noHocdepbl. PacnpocTpaHeHne pagnoBOH B Tponocgepe 1 noHocdepe.

Tema 5. OTpaxeHue 1 nNpenomneHne NIOCKUX 3NeKTPOMarHUTHbIX BOJIH Ha rpaHuue pasgena
cpea. OTpaxeHue v NpenioMieHne BOJH C FOPU30HTaNIbHOW, BepTUKaNIbHOW U MPOU3BOJIbHOW
nonsipusaumen. KoadocpuumneHTbl 0TpaXeHUs B pa3NyHbIX cpefax, F[paHuuYHble YCNOoBMUS NMpu
OTpaxXeHuw.

Tema 6. PacnpocTtpaHeHue 3NeKTPOMarHUTHbIX BOJH B cpeaax ¢ YaCTOTHOWN (BpeMeHHOM)
aucnepcuen. Jucnepcus BonH. [iucnepcHole n 6e3pucnepcHbie Moabl. Y paBHEeHUS
3N1eKTPOMarHMTHOro Nons B cpepax ¢ YacToTHOW gucnepcuer. HopmanbHasi 1 aHomanbHas
aucnepcus BosnH. MasosBas rpynnosasi CKOPOCTU BOJIH.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

PacnpocTtpaHeHune anekTpoMarHUTHbIX BOMH B cpefax C YaCTOTHOW (BPEMEHHOM) Aucnepcuen.
Oucnepcus BonH. [nucnepcHble n 6e3aucnepcHble Moabl. YPaBHEHUS 3NEKTPOMArHNUTHOrO Nons B
cpenax Cc 4acToTHOM aucnepcuein. HopmanbHasa n aHomanbHas gucnepcus BonH. dasosas
rpynnoBasi CKOPOCTW BOJSIH.

Tema 7. BonHbl B neprMoaunyecknx CTpyktypax. BonHbl B cnnoLuHom cpeae co cnabbiMm
nepuoouyeckMMm HeoJHOPOAHOCTSAMUA. BOMHbI B AUCKPETHbIX CTPYKTypax. JLMCKpeTHble
anekTpuueckue NUHUM JIHUS ¢ NnapameTpamu 3aBUCSILLUMK OT KOOpOMHAT

Tema 8. Vlsnyqel-me ANEeKTPOMAarHNTHbIX BOJIH. BnAnxHAA n ganbHASA 30HbI. Conpomsnel-wle
n3nyyeHus. CDOpMVIpOBaHVIe Avarpammbl HanpaeneHHOCTU onsa paguoBoOJiH pa3J1VI‘-IHOI7I
nonspunsauuun.

Tema 9. PacnpocTtpaHeHue 3ByKOBbIX BOJIH. U3nyuyeHue 3ByKa; akyCTU4ECKUA UMnepaHc
nanyyarens; npucoeguHeHHasa macca; ConpoTUBeHne U3Nny4yeHus.

Tema 10. OneKTpoMarHUTHbIE BOJIHbI B aHM3O0TPOMNHbIX cpenax. ObLme 3aKOHOMEPHOCTH
pacnpocTpaHeHus 3N1eKTPOMarHMTHbIX BOJIH B aHU30TPONHbIX cpenax. PacnpocTpaHeHue
NNOCKMX BbICOKOYACTOTHbIX BOJIH B MAarHUTOAKTUBHOW nNna3me. YacTHble cny4yau
pacnpocTpaHeHus paavuoBOJ/IH B MarHUTOaKTUBHOW Nna3me, NpoaosibHOe U nonepeyHoe
pacnpoctpaHeHue. ekt Papanes. dhdekt Keppa.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

OneKkTpoMarHNTHbIE BOMIHbI B @aHN30TPONMHbIX cpeaax. Obwme 3aKOHOMEPHOCTM PacnpoCTPaHEHUS
9N1EKTPOMAarHUTHbIX BOMH B @HM30TPOMHbIX cpenax. PacnpocTtpaHeHne nnockmnx BbICOKOYaCTOTHbIX
BOJIH B MarHUTOAKTMBHOW nnasme. HacTtHble crnyyan pacrnpocTpaHeHns pagnoBosiH B
MarHMTOaKTMBHOM Nnasme, NpoLoNbHOE N NONepeyYHoe pacnpocTpaHeHune. ddhgekT dapanes.

OekT Keppa.
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Tema 11. BonHbl B HeNMUHeWHbIX cpepax. Kpurepmu npMmMeHUMOCTU NMHENHbIX Moaenen npu
pacnpocTtpaHeHUU BONH. YpaBHeHWe Ons HellMHeWHbIX BOJIH B cpepax ¢ gucnepcuer. Metonbl
peLlueHNs HeNIMHENHbIX BOTHOBLIX YpaBHeHUn ApheKTbl HEIMHEMHOIO pacnpocTpaHeHus
3N1eKTPOMarHUTHbIX BOJIH (0630p aKCNepUMeHTaNbHbIX pe3y/bTaToBs.)

Tema 12. CamoBo3aencTBMe NNOCKMUX BONH. HenuHenHoe nornow,.eHne BonHbl. HenuHenHoe
npoceeTneHue cpenbl. CamochokycupoBKka n aecokycupoBka BONH. HenuHenHasa aucnepcus.
HenuHenHoe B3aumonencTeue BonH. AcpcpekT Kpocc-mopynsiumm Mpubopbl Ha OCHOBE
NOBEPXHOCTHbIX aKyCTUYECKUX BOJH.

YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:
Mpubopbl HA OCHOBE MNOBEPXHOCTHBLIX aKyCTUYECKUX BOJH.
Tema 13. HennHenHble siBNeHNsA B LOHOCdpepe Npu pacnpocTpaHeHUM MOLLHbIX paauoBOJIH.

[MpvMepHble BOMPOCH! K 3K3aMeHy:
Bonpochkl ak3ameHaUMoHHbIX BMNETOB 1 BONPOCHI AN CaMOCTOATENbHOW PpaboTbl - B MPUTOXEHNN.

KoHTponbHble 3anayn npmBeneHbl B y4ebHbIx nocobusx: Hacbipos A.M. BonHoBble npouecch,
y.1-11,- Kasanb, KI'Y,1995-20009r.

7.1. OcHOoBHas nuTeparypa:

BonHosble npouecchl. OCHOBHbIE 3akoHbI, Mipoaos, Nropb EBreHbesny, 2006r.
BonHoBble npoueccsl B cpenax, Hacoipos, A. M., 2007r.

1. Hacbipos A.M. BonHoBble npouecchl Y.1. OCHOBHbIE NOHSATUS, Y4ebHO-MeToan4Yeckoe nocobue,
n3a.Kry,1995- 42c.

2. Hacbipos A.M. BonHoBble npouecchl, 4.2. 9neKTpoMarHMTHble BOSIHbI AnanasoHa paguoyacTor,
YyebHo-meToamyeckoe nocobue, nag. Ky 1995, -39c.

3. Hacbipos A.M. BonHoBble npouecchl, 4.3. PacnpocTpaHeHne pannoBosH B HEOAHOPOOHbIX U
aHN30TPONMHbIX cpenax. YuebHo-meToanyeckas paspabdotka. nsa. KI'y. 1995,-49c.

4. lNyces 1O.A., Hacbipos A.M. BonHoBble npouecchl, 4.5. HacTtoTHaa gucnepcus nanekTpu4yeckom
npoHnuaemoctn YyebHo-mMeToanyeckoe nocobue, Kasarb: naa. Ky, 1998, 113c.

5. Hacbipos A.M., OunHH1koB M.H. BonHoBbie npouecchl, 4.6. CamoBo3aencremne
SNEeKTPOMarHUTHbIX BONH Y4ebHo-MeToamnyeckoe nocobue, Kasanb: KI'Y, 1998,- 55c.

6. Hacbipos A.M., Xpuctocopos A.B. BonHoBble npouecchl,4.7. PacnpoctpaHeHme ynpyrmux BOJH,
YyebHo-MeToan4eckoe nocobue, -KasaHb, nsa. Ky, 1998,-53c.

7. HacbipoB A.M., OBunHHukoB M.H. BonHoBble npoueccsl. 4.8. AKkycTudeckume konebaHms v BOMHbI,
Y4yebHo-meToamnyeckoe nocobue. -KasaHb, n3n.Kry,2003,-32c.

8. BonHoBble npouecchl, 4.9.0OCHOBbI TEOPUUN N3NYHYEHNS SNEKTPOMAarHUTHBIX BOJH. Y4ebHoe
nocobue.-KazaHb,KI'Y,2007.-40c.

9. Hacblpos A.M. BonHoBble npouecchl, 4.10.3neKkTpoMarHUTHbIE BOMHbI B TMHUSX nepenay.Y4yebHoe
nocobue.-Kasanb, KI'Y, 2007,-43c.

10. Hacbipos A.M. BonHosble npouecchl,4.11.CurHansl B gucneprupyowmx cpenax.-KasaHso,
KI'Y,2009,-44c.

7.2. lononHuTenbHasa nureparypa:

. Bunorpanoea M.bB., PyaeHko O.B., Cyxopykos A.l1. Teopus BonH. - M: Hayka, 1979.

. BanHwrenH J1.A. 9nektpomarHuTHble BonHbl. M: CoseTtckoe panwvo, 1987.

. YepHbin 6.®. PacnpocTtpaHeHue paguosonH. - M: CoseTtckoe paauo, 1972.

. TuH3bypr B.J1. PacnpocTpaHeHne anekTpoMarHUTHbIX BOSH B nnasme. - M: Hayka, 1967.
. Meiin E. ®unsunka konebanuii n BonH. - M: Mup, 1979.

. [onbawTtenH A.Ll., 3epHos H.B.. 9nektpomarHuTHble nons v BonHbl. - M: Hayka, 1956.

. T'ypesuny A. tO., liBapbypr A. B. HenuHeliHas Teopust pacnpocTpaHeHns paanoBosH B
MOHoccpepe M: HayKa 1973.
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7.3. UHTepHeT-pecypcChbl:

lMnockune anekTpoMarHUTHbIE BOJHbI -
http://siblec.ru/index.php?dn=htmI&way=bW9kL2h0bWwvY29udGVudC8zc2ViL2NvdXJzZTkzL2xIYy90ON1:

BonHoBble npouecch - hitp://mashdet.ru/labmehn/labmexan55.htm

BOJTHOBbIE NMPOLECCbI B MEXAHVKE PA3PYLWEHNA -
http://rusnauka.narod.ru/lib/phisic/destroy/glava7.htm

Kadbenpa panmoanekTpoHukn KAOY. 9nekTpoHHble pecypchbl. -
http://www.kpfu.ru/main_page?p_sub=8350

PacnpocTtpaHeHue BOMH B ANCNEPrupyowmx cpeaax -
https://www.google.ru/#newwindow=18&q=%D0%B2%D0%BE%D0%BB%D0%BD%D0%BE%D0%B2%D1*

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnumHbl "durasrka BOMHOBLIX NPOLLECCOB" NpeanonaraeT NCNoNb30BaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

I'Iepequb MaTepunanbHO-TeXHNYEeCKOro obecneyeHns BKNOYaeT B cebs:

- nabopaTtopHbI NPakTUKym No Bonpocam Puanky BONHOBbIX NMPOLIECCOB BKIOYaET B cebst
cnegnytowme paboTbi:

1. SppekT Papanes

2.* OnTnyecknin nepeknoyaTens B BOIHOBOAHOM CBETOBOAE HA OCHOBE adhdoekTa Keppa
3.* Ynpyrue BONHbI B XNUAKOCTAX. dudbpakums ceeta Ha ynbTPO3BYKOBbLIX BOMHAX.

4. ViccnepoBaHne an1eMeHTOB BONTHOBOOHOW TEXHUKN

5. OnpeneneHune nobpotHocTM pedoHaTtopa no KCHB

6.* @MNbTPbI CUrHANOB Ha MOBEPXHOCTHbLIX aKyCTUYECKUX BOMHAX.

7. AKycTnyeckmne BOSHbI

MpumMedaHune: PaboTbl, OTMEYEHHbIE 3HAKOM (*), ABNAOTCA 0053aTeNbHbIMU 415 BbINOMHEHNS
CTyOeHTamu.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO v y4ebHbIM nnaHoM no
HanpasneHuio 011800.62 "Paanoduamka” n npodunto noarotoskm Pagnoduamnyeckme metonpl rno
obnactsm npumeHeHns (Pannoguanyeckme namepeHus) .
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