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Mporpamma OMcumMninHbl "OnekTpoamHamMmka n pacnpocTpaHeHne paanosonH"; 090900.62 MHgopmaumoHHas 6e30nacHoOCTb; AOLEHT, K.H.
(moueHT) Haceipos W.A. , accucteHT, 6/c TepewnH C.H.

Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (noueHT) Hacoipos N.A. Kacbenpa
pagunoanekTpoHukn OToeneHme paguoguankm 1 HPOPMaLMOHHbIX cucTeM , Igor.Nasyrov@kpfu.ru ;
accucTteHT, 6/c TepewnH C.H. Kageapa paannoanektpoHnkn OToeneHne pagnousnki m
NHpopMaLUMnOHHBIX cuctem , Sergei.Tereshin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHus agucumnnmHel (Mmoayns) dusnka BOMHOBbLIX NPOLECCOB SABNSAETCSA N3YYEeHne
doyHOaMeHTaNIbHbIX OCHOB PacnpOCTPaHEHUS BONH Pa3fNYHOM NpUpoabl B IMHENHbIX N HENIMHENHbIX
cpenax. OCHOBHOE BHMMaHME yaeneHo pacnpoCTpaHeHN0 3NeKTPOMarHNTHbIX BOMH AuanasoHa
panmo4acTor.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 52.10B.2 O6wenpodeccrmoHanbHblin" OCHOBHOM
obpaszoBartenbHoit nporpammbl 090900.62 NHdopMaLmMoHHas 6€30NacHOCTb M OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 3 Kypce, 6 ceMecTp.

Lns 0CBOEHNS coaepXaHus ANCUMNIMHBI HEOBX0AMMbI 3HAHMS MO CNeayWNM KypcaM:
"OnekTpoanHamuka", "OcHOBbI TeOpMM KonebaHuin".

Kypc npenHasHadveH onga ctyneHToB 3 Kypca, 6 cemecTp
B3.b.7 npodgeccroHanbHbIA LMK

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

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwudpposka
npuobpetaemor KOMNETeHUUN

cnocobHocTb cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTh C

Lndop komMneTeHUUH

OK-11 MNCMNONb30BaHNEM COBPEMEHHbIX MHHPOPMALMOHHBIX TEXHONOMMIA
(0bLekynbTypHbIE MHCPOPMaLIMIO, HEOOXOAMMYIO NS OOPMUPOBAHNS CYXOEHNI
KOoMreTeHuun) MO COOTBETCTBYIOWNM CreunanbHbiM, Hay4HbIM, coLnanbHbIM 1

3TnYecknM npobnemam

OK-12 .
(06u.LeKyanypr|e CcNocobHOCTb K npasnibHOMY NCMNO/b30BAHUIO o6u.leHaqu0|/| "
KOMI'IeTeHLI,I/II/I) cneunanbHOUN TEPMUHONIOT NI

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

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

2. DONIXEH yMeTb:
CamMoCTOATENIbHO UCMONb30BaTb OCHOBHbIE METOAbI PAANOPU3NYECKUX N3MEPEHWIA,

3. OonXeH BnageTb:

MeTodamn NpPoBeaeHUS aHATUTUYECKUX U YNCTIEHHbBIX PacyeTOoB;
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NpoBeaeHNs aHaNUTUYECKNX U YNCNIEHHbIX Pac4eToB

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbiii Homep 6143314 ;i[

3
Crpanunua 3 us 12. 11! yu

o



Mporpamma OMcumMninHbl "OnekTpoamHamMmka n pacnpocTpaHeHne paanosonH"; 090900.62 MHgopmaumoHHas 6e30nacHoOCTb; AOLEHT, K.H.
(moueHT) Haceipos W.A. , accucteHT, 6/c TepewnH C.H.

Obwas TpynoemMKoCTb AMCLUMMNANHBLI COCTaBNSIET 5 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPYA0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmellaboparopHbie
3aHATUSA paboTbi

Tema 1. BBeneHue.
BonHoBble ypaBHeHMS B
pas3nnyHbIX cpenax.
[MoTokK aHepruwm,

1. |OcHoBHbIE 6 1 4 0 0
XapakTepuUCTUKn
BOSTHOBOrO npouecca.
Mnockue cgpepuyeckne
BOJTHbI

Tema 2. Ynpyruve BONHbI
B XXWIKOCTSX, rasax u
TBEPAbIX TENAX. 6
OCHOBHble CBONCTBA.
Oundppakuns Ha
ynbTpasByke
Tema 3.
PacnpoctpaHeHne BonH
B HEOOHOPOOHbIX
3_|cpeaax. HeonHopogHble 6 5 5 4 0 YCTHbI ONpoC
" lcpeabl. MNpubnnxeHune
reomMeTpuy4eckon
ONTUKMW.

YCTHbIA OnpocC

YCTHbI ONpOC

Tema 5. OTpaxeHue n
npenomneHne nNIoCcKnx
5. [aNeKTpoOMarHMUTHbIX 6 4 2 2 0
BOJSIH Ha rpaHuue
pasgena cpeg.
Tema 6.
PacnpoctpaHeHue
SNEeKTPOMarHUTHbIX YCTHbI ONpocC
6. leonk cpenax ¢ 6 56 4 8 0
4aCTOTHOM (BPEMEHHON)
ancnepcuen.

YCTHbI ONpoC
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 7. BonHbl B CTHBIZ ONDOC
7. [nepnoamnyeckumx 6 7 2 0 0 y P

CTPYKTypax.

Tema 8. NanyyeHne -
8. |[aneKkTpoMarHMTHbIX 6 8 2 6 0 yCTHBI onpoc

BOJTH.

Tema 9. CTHbIA ONpocC
9. [PacnpocTpaHeHue 6 9 2 0 0 y P

3BYKOBbIX BOJH.

Tema 10.

ONeKTPOMarHUTHbIE YCTHbIA ONpOC
10. BOJ/HbI B aHU30TPONMHbIX 6 10-14 4 8 0

cpenax.

Tema 11. BonHbl B YCTHbI onpoc
1. HeNNHEenHbIX cpenax. 6 15 4 0 0

Tema 12. CTHbIA OMpocC
12.|CamoBo3eiicTBE 6 |16-17 | 4 0 0 y P

NAOCKMX BOJH.

Tema 13. HennHeiHble

SIBNEHNS B MoHocdoepe YCTHbIN ONpocC
13. npv pacnpocTpaHeHnn 6 18 2 0 0

MOLLHbIX PaOVNOBOJH.

Tema . Itorosas 6 0 0 0 9K3ameH

doopma KOHTpons

Ntoro 36 36 0

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. BBepeHue. BonHoBbIe ypaBHEHUs B pa3nuyHbIX cpepax. MoTtok aHeprun, OCHOBHbIE
XapaKTepucTUKU BOTHOBOro npouecca. Mnockmne ccpepuueckme BOsHbI

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

BonHoBble ypaBHeHMS B pa3nnyHbix cpepax. [Notok aHeprumn, OCHOBHbIE XapakTEPUCTUKM BONHOBOIO
npouecca. Nnockne cgepunyeckmne BosHbI

Tema 2. Ynpyrue BofHbI B XUAKOCTSIX, Fa3ax v TBepabix Tenax. OCHOBHble CBOUCTBA.
Oundpakumsa Ha ynbTpa3ByKe

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):
Ynpyrue BonHbl B XMOKOCTSAX, rasax n tBepabix Tenax. OCHOBHble CBOMCTBA.

npakTnyeckoe 3aHsitne (8 4aca(os)):

Indpakumnsa nazepHoOro n3ny4yeHns Ha ynbTpa3ByKOBbIX BOMHAX.
Tema 3. PacnpocTtpaHeHue BOJIH B HEOOHOPOAHbIX cpepax. HeogHopoaHble cpenbl.
MpubnuxeHne reoMmeTpmyeckomn ONTUKM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
PacnpocTtpaHeHune BONH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpeapl. Mpnbnuxexve
reoMeTpUYeCKo ONTUKK. YCNoBUS NPUMEHNUMOCTI MPUONNXKEHNS FEOMETPUYECKOM ONTHKM.
CsowicTBa Tponocdepsbl 1 noHoctepbl. PacnpocTpaHeHne pagnoBosH B Tponocdepe u

noHocagoepe.

npakTudeckoe 3aHsitne (4 yaca(os)):
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["leomeTpuryeckas onTmka CnonmcTo-HeoHOPOAHbIX cpeld. Pedhpakums nydein B nnocko-CnouCTom u
cdoepunyeckun-cnoncTon cpemnax.

Tema 5. OTpaxeHue n npenomneHne NNOCKMX 3aNeKTPOMarHUTHbIX BOJTH Ha rpaHuue pasgena
cpean.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OTtpaxeHune 1 npenomneHrne NIOCKNX aneKkTPoMarHUTHbIX BOSH Ha rpaHuue pasgena cpeg.
OTtpaxeHne n npenomMneHne BONH C rOPU30HTaNbHON, BEPTUKANbHON U NPON3BOSIbHOM
nonsipusaunein. KoagooumumeHTbl 0TpaXeHns B pasfimyHbIx cpenax, rpaHnyHble YyCnoBnus npu
oTpaxeHuu.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PacueT KOadhp1LMEHTOB OTpaXeHUs U NPENOMIEHUS BOIH C TOPU3OHTaNbHON 1 BEPTUKaNbHON
nonapusaumsaMm oas pasnuyHbIX TUMNoB "3emnun'.

Tema 6. PacnpocTtpaHeHue 3NMeKTPOMarHUTHbIX BOJH B cpefax ¢ YaCTOTHOW (BpeMeHHOM)
aucnepcuen.

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

Oncnepcus BonH. [ucnepcHble 1 6e3amcnepcHble Moabl. Y pPaBHEHNS SNEKTPOMArHUTHOrO Nons B
cpefax c YacToTHOM gucnepcuen. HopmanbHasa n aHomanbHas gucnepcus sonH. dasosas
rpynnoBasi CKOpOCT/ BONH. PacnpocTpaHeHne paanoBonH B nnasme. BonHoBon naker B
ancneprupyowen cpene. VickaxeHns pagnommnynbCcoB B cpefax ¢ YaCTOTHOW ANCNepPCUeEn.

npakTnyeckoe 3aHsitne (8 4aca(os)):

OnTunyeckunii nepeknoyartens B BOTHOBOOHOM CBETOBOAE Ha OCHoBe adpdhekTa Keppa
Tema 7. BonHbl B nepMoanyecknx CTpykKTypax.

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

BonHbl B nepuoanyeckux cTpyktypax. BonHbl B cnnowHoin cpene co cnabbiMn neproanyecknmim
HEOOHOPOAHOCTSMU. BonHbI B ANCKPETHBIX CTPYKTYpax. JUCKpeTHble anekTpuieckme nnHumn JInHns
C napameTpamu 3aBMCALWMMM OT KOOPAUHAT

Tema 8. NU3nyuyeHue 3aneKTpOMarHUTHbIX BOJH.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

I/I3nyL|eH|/|e ANEeKTPOMarHnTHbIX BONH. BnnxHaa n nanbHAa 30HbI. COI'IpOTI/IBJ'IeHI/Ie N3J1yHeHuns.
CDOpMI/IpOBaHI/Ie Ounarpammbl HanpaeJIeHHOCTU OJ14 paanoBOJ/IH pasnquon nondapundaunn.

npakrTudeckoe 3aHsitne (6 yaca(os)):

Pacuet nmarpammbl HanpaBneHHOCTN aHTEHHbI, COCTOSIWEN U3 CUCTEMbI NIMHEVHBIX CUMMETPUYHbIX
B1MOpaTopos.

Tema 9. PacnpocTtpaHeHne 3ByKOBbIX BOJIH.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PacnpOCTpaHeHme 3BYKOBbIX BOJIH. I/I3ny'-|eH|/|e 3ByKa; aKyCTI/I‘-IeCKI/II7I mnMmnenaHc n3nyyatens,
npncoenonHeHHas Macca; conpotmeneHne n3ny4eHus.

Tema 10. dnekTpoMarHUTHble BOJIHbI B aHU3OTPOMHbIX cpenax.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OneKkTpoMarHNTHbIE BOMHbI B @aHN30TPONHbIX cpeaax. Obwme 3aKOHOMEPHOCTM PacnpoCTPaHEHUS
9NEeKTPOMarHUTHbIX BOMTH B aHN30TPONHbIX cpefax. PacnpocTpaHeHne nnockmx BbICOKOYACTOTHbIX
BOJIH B MarHUTOaKTUBHOW Nna3me. HacTHble cryyan pacnpoCcTpaHeHns paavoBoNH B
MarHMTOakTMBHOW Nnasme, NPoAo/bHOE U NonepeyHoe pacrnpocTpaHeHue.

npakTnyeckoe 3aHsitne (8 4aca(os)):

MpakTnyeckoe 3aHATME No TeMe "dpdoekT Papanes”.

Tema 11. BonHbl B HeNMMHENHbIX cpepax.

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

BonHbl B HennHelrHbIX cpenax. Kputepmnn npuMeHnMoCcTy MMHERHbIX Moaenen npu
pacnpocTpaHeHnn BOMH. YpaBHEHNE AN HENNHENHbIX BOMH B cpenax ¢ ancrnepcuen. Metogbl
PELEHNS HENMHENHBIX BOTHOBbIX YPaBHEHUN SO EKTbI HENMHENHOrO PacnpPoCTpaHeHNs
9NEKTPOMArHUTHbIX BOJTH (0630p 9KCNEepUMEHTaNbHbIX PE3YNbTaTOB.)
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Tema 12. CamoBo30encTBUE NOCKUX BOJH.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CaMoBo3aencTeme NAOCKUX BOMH. HennHeHoe nornoweHne BofHbl. HenuHenHoe npoceeTneHne
cpenbl. CamopokycupoBka 1 fedokycrpoBka BonH. HennHenHasa gucnepcns. HennHeriHoe
B3aMMOENCTBUE BONH. DPPEKT KPOCC-MOAYNALMM

Tema 13. HennHenHble siBNeHNsA B UOHOCpepe npu pacnpocTpaHeHUM MOLLHbIX paauoBOJIH.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):
O0630p HENVHEHBIX SBNEHNIA B MOHOCKDEPE MPU PaCMNPOCTPaAHEHNN MOLWHbBIX PaANOBOJH.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTyOEeHTOB
Tema 1. BeegeHue.
BonHoBble ypaBHeHUS B
pasnuyHbIX cpenax.
[MoTok aHeprum,
1. |OcHOBHble 6 1 roaroroeka k 2 YCTHbI ONpocC
XapakTepucTukm ycTHOMY onpocy
BO/IHOBOrO npoLecca.
[Mnockne cgoepnyeckne
BOJIHbI
Tema 2. Ynpyrue BOMHbI
B XNOKOCTAX, razax u
TBEPAbIX TENAX. NnoAroToBka K o
2. OcCHOBHbIE CBOWCTBA. 6 2-3 YCTHOMY Onpocy 10 yCTHBII Onpoc
Oudppakuns Ha
yNnbTpasByke
Tema 3.
PacnpoctpaHeHune BonH
B HEOOHOPOOHbIX
cpepnax. HeogHopoaHble noaroToBka K o
3. cpenbl. MpnbnnxeHne 6 2 YCTHOMY onpocy 10 YCTHBIN ONpoc
reoMeTpu4eckon
ONTUKWN.

Tema 5. OTpaxeHue n

n MneHume n KX
penomnenne nnoc noaroToBka K

5. |[aneKkTpoMarHUTHbIX 6 4 2 YCTHbI ONpocC
BOJSIH Ha rpaHuue ycTHOMYy onpocy
pasnena cpen.
Tema 6.
PacnpoctpaHeHne
3NeKTPOMarHUTHbIX i noaroToska K o
6. BOJSIH B cpepax Cc 6 56 YCTHOMY OMnpocy 10 yCTHBI onpoc
4aCTOTHOWN (BPEMEHHOW)
ancnepcuen.
Tema 7. BonHbl B
7. [nepnoanyecknx 6 7 nngrg;OBoKr? I:)c 2 YCTHbI ONpoC
CTPYKTYypax. y y onpocy
Tema 8. N3nyyveHne
noaroToska K o
. |anekTpoMarHnTHbIX
8 :OiH poma 6 8 YCTHOMY OMPOCY 10 YCTHbI ONpocC
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Buabi
N dDopMbl KOHTPONSA
Paspen Hepens | camocTosiTensHon [TpyAo0eMKOCTb b
N AncumnnuHel CeMeCTPemectpa paboThl (B yacax) caMOCTaossgfb’:bHo“
CTYL,EHTOB P
Tema 9. noaroTtoBka K
9. |PacnpocTpaHeHue 6 9 CTHOMY OMDOC 2 YCTHbI ONpocC
3BYKOBbIX BOJH. y y onpocy
Tema 10.
OneKTpoOMarHMTHbIe NoAaroToBka K o
10. BOJIHbI B @HM30TPOMHbIX 6 10-14 YCTHOMY Onpocy 10 ycTHBI Onpoc
cpenax.
Tema 11. BonHbl B NnoaroToBka K o
11. -
HEeNMHENHbIX cpenax. 6 15 YCTHOMY Onpocy 2 yCTHBIN onpoc
Tema 12. MOAroToBKa K
12.|CamoBo3aenicTeme 6 16-17 CTHOMVY ONDOC 10 YCTHbIA ONPOC
MNOCKMX BOSH. y y onpocy
Tema 13. HennHeiHble
SIBNIeHNs B MOHocdpepe noaroToBka K o
13.
3 npu pacnpocTpaHeHnn 6 18 YCTHOMY onpocy 2 yCTHBIN onpoc
MOLLHbIX PaAVNOBOIH.
NTtoro 72

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Mcnonb3yloTcs Takne nHTepakTMBHble oopMbl 00y4eHMst kKak 0BCyXAeHne TEOPETUYECKNX BOMPOCOB,
npoBefeHne 6nNML-0NPOCOB, NPUMEHEHNE PONN SKCMEPTOB AN CTYAEHTOB.

BbinonHsitoTcs npaktudeckme paboTobl Mo Kypcy.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauuu no MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

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

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
OCHOBHbIE XapakTepMCTUKIN BONMHOBOr0 npouecca. lNnockne n cpepuyeckne BonHbI

Tema 2. Ynpyruve BOJHbI B XUOKOCTSX, ra3ax u tBepabix tenax. OCHOBHble CBOMCTBA.
Adudopakuunsa Ha ynbTpa3ByKe

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Ynpyrue BonHbl B XUIOKOCTSX, rasax u reepabix Tenax. OCHoBHble cBoicTBa. dudpakumns Ha
ynbTpassyke

Tema 3. PacnpocTtpaHeHue BOJSIH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpenbl.
MpubnuxeHne reomeTpMYECKON ONTUKN.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

HeonHopoaHble cpeapl. MNpubnuxeHne reoMeTpnyeckon onTrukmn. FreoMmetpuyeckas ontmka
CNOUCTO-HEOOHOPOAHbIX cped. Pedopakums nyyen B nNnOCKO-CNOMCTON cpene. YCnosus
NPUMEHNMOCTUN NPUBANXEHNS reoMeTpudeckor ontuku. CBoNCTBa Tponocdepbl 1 MOHOCHEPDI.
PacnpocTpaHeHne pagnoBonH B Tponocepe 1 noHocgepe.

Tema 5. OTpaxeHue 1 npenomaeHne NIOCKNX 3NIEKTPOMarHMTHbIX BOJMIH Ha rpaHuue pa3gena
cpen.

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:
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OTpaxeHune 1 npenoMneHne BoNH C roOpU30HTanbHONM, BEPTUKANbHON U NPON3BOJIbHOWA
nongapudaunen. KoapdunumneHTbl 0OTpaxXeHns B pasnnyHblX cpenax, rpaHnYyHble YCnoBus rnpu
oTpaxeHuu.

Tema 6. PacnpocTtpaHeHue 3neKTPOMarHUTHbIX BOJH B cpeaax ¢ YaCTOTHOW (BpeMeHHOM)
aucnepcuen.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

PacnpocTpaHeHne anekTpoMarHMTHbIX BOSIH B Cpedax C YaCTOTHOM (BPEMEHHOW) ancrnepcuen.
Ouncnepcuns BonH. ucnepcHble n 6e3ancnepcHble Moabl. YpaBHEHMS 31€KTPOMarHMTHOro nons B
cpepnax Cc YacToTHOW gucnepcuein. HopmanbHas n aHoMmanbHas gmucnepcus BonH. dasosas
rpynnoBasi CKOPOCTU BOJTH.

Tema 7. BonHbl B nepMoanyecknx CTpyKTypax.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

BonHbl B cnnowHon cpene co cnabbiMyv Neprmoanyeckmmm HEOAHOPOAHOCTAMU. BOnHbI B AMCKPETHbIX
CTpyKTypax. InckpeTHble anekTpuyeckne nuHum JInHns ¢ napametpamm 3aBUCAWUMA OT KoopauHat

Tema 8. U3nyyeHne aneKTpoMarHUTHbIX BOJIH.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

I/I3nyL|eH|/|e ANEKTPOMarHnTHbIX BOJH. BnnxHaa n nanbHAA 30HbI. ConpowaneHme N3Ny4HeHuns.
CDOpMI/IpOBaHVIe Ounarpammbl HanpaeJIEHHOCTU 014 pannoBO/H pasnquoM nonapundadnn.

Tema 9. PacnpocTtpaHeHne 3ByKOBbIX BOJIH.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOChI:

l/I3nyl4eH|/|e 3ByKa, aKyCTI/ILIeCKVIVI nMnenaHc n3ny4vartens; npucoenomHeHHas Macca,; conpoTtmeneHne
N3Ny4eHn4.

Tema 10. SneKTpomaererle BOJIHbl B aHU3OTPOMHbIX Cpenax.
YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

OneKkTpoMarHNTHbIE BOMIHbI B @aHN30TPONHbIX cpeaax. Obwme 3aKOHOMEPHOCTM pacnpoCTPaHEHUS
9N1IEKTPOMarHUTHbIX BO/IH B @HM30TPOMHbIX cpenax. PacnpocTtpaHeHne nnockmnx BbICOKOYaCTOTHbIX
BOJIH B MarHUTOAKTMBHOW nnasme. HacTHble crnyyan pacrnpocTpaHeHns pagnososiH B
MarHMTOaKTMBHOM Nnasme, NPoLoNbHOE N NONepeyYHoe pacnpocTpaHeHune. ddhgekT dapanes.

OhdekT Keppa.
Tema 11. BonHbl B HeNMMHEWHDbIX cpeaax.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

Kputepun npMeHNMOoCTM NMHENHbIX MOdenen Npy pacnpoCcTpaHeHUn BOSH. YpaBHeHve ans
HeNMHerHbIX BOMH B cpefax ¢ gucrnepcuen. Metonbl peweHns HeMHenHbIX BOMTHOBbIX YPaBHEHWNI
O deKTbl HENMMHENHOIO PACMPOCTPAHEHNS ANEKTPOMArHUTHbIX BOSIH (0630p 3KCNEpPUMEHTaNbHbIX
pe3ynbLTaTos.)

Tema 12. CamoBo3aencTBme NNOCKUX BOJH.

YCTHbI ONPOC , MPUMEpPHbIE BONPOCHI:

Mpunbopbl Ha OCHOBE MNOBEPXHOCTHBIX aKyCTUYECKNX BOJH.

Tema 13. HennHenHble siBNeHNsA B LOHOCpepe Npu pacnpocTpaHeHUM MOLLHbIX paauoBOJIH.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

HenvHenHble SBneHns B MoHocdpepe npu pacnpoCcTpaHeHN MOLWHbIX PaanoBOH.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 3K3aMeHy:

1. MNoHATME BOHbI. OHOMEPHOE BONHOBOE YPaBHEHNE.

2. ®a3oBas ckopocTb. MiIMnegaHc (BONHOBOE COMPOTUBNEHUE) Cpebl.
3. OTpaxeHne 1 NpoxoxaeHne BOSH.

4. CornacosaHue nmnegaHcos Asyx cpen. Ctos4me BOMHbI.

5. 'pynnoBas ckopocCTb.

6. BblBOO BONHOBOrO YpaBHEHUS naeanbHON NMHUN Nepenayn.
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7. BblBOA BOMIHOBOrO YpaBHEHMS ANS IMHUN C MOTEPSIMU.
8. CB53b BOMHOBOr0 CONPOTUBNEHUS NMHUM Nepeaayn 6e3 noTepb C ee NnapameTpamu.
9. BbiBECTU BbipaXeHue 415 3aTyXaHUst U BOSIHOBOrO YMCNa B JIMHAW C NMOTEPSIMU.

10. Moy4unTb BbipaxXeHne ons aMnanTyaHbIX KOIPPMLMEHTOB OTPAXEHNS N NPOXOXAEHNS ANS
TOKOB W HANPSXEHWI B TMHUM Nepeaayun, Harpy>XeHHon Ha conpoTmeneHne ZL.

11. YpasHeHua Makcsenna.

12. DnekTpoMarHuTHble BONMHbI B cpeae 6e3 notepb.

13. OnekTpoMarHuTHbIe BOMHbI B Cpefe C NoTepsaMu (cpena ananekTpuk).

14. dnekTpoMarHUTHbIE BOMHbI B Cpede C notepsamum (cpena npoBOLAHUK).

15. Kputepuin pasneneHms cpef Ha AU3eKTPUKN U NPOBOAHUKMN.

16. OTpaxeHue n npenomneHne NIOCKNX aNeKTPOMarHUTHbIX BOMH Ha NIOCKOW rpaHuue pasgena
IByX cpea.

17. OTpaxeHne Nnpu ropu3oHTanbHOM NagatoLwen nonsapun3aunmn BosHbI.

18. OTpaxeHne n npenomMneHne Npu BepTUKanbHOM Nonapusaumm nagaouen BOHbI.

19. KoadhdhmumMeHTbl OTpaxXeHns ans pasnuyHblx cped. Cnyyai npovnsBosbHON nonspusauunm
nagatoLllein aNeKTpoMarHUTHON BOMHbI.

20. PacnpocTpaHeHue paanoBoH B HEOAHOPOAHbIX cpenax. [pnbnuxeHne reoMeTpruyeckoit
ONMTUKWN.

21. ['eomeTpuryeckas onTnka cnoncTo-HeO4HOPOLHOM Cpelbl.

22. Pedppakuums ny4yer B N1OCKOCNONCTON cpene. YCnosme npuMEHNMOCT METO4A reOMEeTPUYECKOm
ONTUKMW.

23. BEKTOpPHbIN 1 ckansipHbli NoTeHuManbl.

24. YpaeHeHus lanambepa. Kannbpoeka JlopeHua.

25. PeweHne ypaBHeHuin Lanambepa. MNone BOKpYr NMMHENHOro NpoBoaa.

26. HanpsiXeHHOCTb 9NeKTPUYeckoro nonst U BEKTOPHOro NoTeHumana aneMeHTapHoro subparopa.
27. Tpu 30HbI Nons Bubpartopa. bnnxHsas 3oHa. JanbHss 3oHa. MpomexyToyHas 30Ha.

28. HanpsiXeHHOCTb 9NeKTpUYeckoro nons B fasnbHen 30He B CBOHOLHOM MPOCTPaHCTBE.
[varpamma HanpaeneHHOCTW anemMeHTapHoro Bubpartopa. MowHoCTb, n3nyyaemas Bubpatopom.
ConpoTnBneHne nany4eHunst Bubparopa.

29. O6bwwuii BUA pelleHns BONHOBbIX yPaBHEHMWI B BONHOBOAAX. [ucnepcms B BONHOBOAAX.
30. Tunbl BONH B BONHOBOAAxX. BonHbl 6e3 ancnepcun.

31. MNMpsamoyronbHbI BONHOBOA. TE-Mona. TM-mona.

32. OcHoBHas Moga. KoakcuanbHbli BONHOBOA,.

7.1. OcHoBHas nuTeparypa:

1. Fopenuk I".C. KonebaHus n BonHbl. BBeneHne B akyCTuky, paanotnanky n onTuky. [DneKTpoHHbIA
pecypc] M.:®duamartnut, 2007 r., 3paHue 3-e, noa pea. C.M. PuitoBa, 656 cTp. ISBN:
978-5-9221-0776-1. Pexum pgoctyna: - http://e.lanbook.com/view/book/2167/

2. Oy6bHunwes KO.H. KonebaHus n BonHbI. [9NeKTpoHHbIN pecypc] Y4ebHoe nocobue. 2-e naa.
nepepab. - Cl6: JlaHb, 2011. - 384 cTp. Pexxum poctyna: - http://e.lanbook.com/view/book/683/

3. Hacbipos A.M. BonHosble npouecchl, 4.1. OCHOBHbIE NOHATUSA, [DNEKTPOHHbBIN pecypc]
Y4yebHo-meToomyeckoe nocobue, naa. Kry,1995- 42c. Pexxum pgocrtyna: -
http://kpfu.ru/docs/F1418525667/wp1.pdf

4. Hacbipos A.M. BonHoBble NpoLecchl, Y.2. NeKTPOMarH1THbIE BOMHbI Anana3oHa pagmoyacTtor,
[OnekTpoHHbIN pecypc] YuebHo-meToanyeckoe nocobue, nag. Ky 1995, -39c. Pexum goctyna: -
http://kpfu.ru/docs/F691322566/wp2.pdf

5. Hacbipos A.M. BonHoBble npoueccsl, 4.3. PacnpoctpaHeHne paanoBosiH B HEOOHOPOLHbIX U
aHM30TPOMHbIX cpeaax. [OnekTpoHHbIN pecypc] YuebHo-meToanyeckas paspabotka.naa. KIy.
1995,-49¢. Pexum goctyna: - http://kpfu.ru/docs/F859368769/wp3.pdf
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7.2. JlononHuTenbHasa nuteparypa:

1. Hacbipos A.M. BonHoBble npoLecchl, Y.2. DNeKTPOMarH1THbIe BONHbI Anana3oHa paamoyacTtor,
[OnekTpoHHbIN pecypc] YuebHo-meToanyeckoe nocobue, nag. Ky 1995, -39c. Pexum goctyna: -
http://kpfu.ru/docs/F691322566/wp2.pdf

2. Hacbipos A.M. BonHoBble npoueccsl, 4.3. PacnpoctpaHeHne paanoBosiH B HEOOHOPOLHbIX U

aHM30TPOMHbIX cpeaax. [OnekTpoHHbIN pecypc] YuebHo-meToanyeckas paspabotka.naa. KIy.
1995,-49¢. Pexum goctyna: - http://kpfu.ru/docs/F859368769/wp3.pdf

7.3. UHTepHeT-pecypcChbl:

[Mnockme anekTpoMarHUTHbIE BOJHbI -
http://siblec.ru/index.php?dn=html&way=bW9kL2hObWwvY29udGVudC8zc2ViL2NvdXJzZTkzL2xIYy9ON1:

BonHoeble npoueccsl - hitp://mashdet.ru/labmehn/labmexan55.htm

BOJIHOBbIE NMPOLUECCbI B MEXAHVKE PA3PYLWIEHNA -
http://rusnauka.narod.ru/lib/phisic/destroy/glava7.htm

Kadbenpa pannoanekTpoHnkn KAPY. SnekTpoHHbIe pecypchl. -
http://www.kpfu.ru/main_page?p_sub=8350

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

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHVe OncunnIvHbl "9nekTpognHaMmmka n pacnpoctpaHeHe paavmosonH" npegnonaraet
NCMNONb30BaHNE CNeayoLWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

KomnbtoTepHbIl knacc, npeacraenswowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHOM KOMMboTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

Mporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM NnaHom no
HanpaeneHunto 090900.62 "MHdopmMaumnoHHas 6e3onacHoCTb" 1 NPOOW0 NOArOTOBKMN
NHpopmaumnoHHas 6e30nacHOCTb aBTOMATU3MPOBAHHBIX CUCTEM .

PerncrpaumnoHHblii Homep 6143314 DAEKTPOHHEH
Bl YHUBEPCHTET
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