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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

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 ocBoeHuns gucumnnmHbel (Mmoayns) dusnka BOMHOBbLIX NPOLECCOB SABNSAETCSH N3YyYeHne
doyHOaMeHTalIbHbIX OCHOB PacnpoOCTPaHEHUS BONH Pas3fNYHOM NpUpoabl B TIMHEAHbLIX N HENIMHENHbIX
cpenax. OCHOBHOE BHMMaHME yaeneHo pacnpoCTpaHeHNo 3NeKTPOMarH1THbIX BOMH AuanasoHa
panmo4acTor.

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

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.65.36 ducumnauHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 03.03.03 Paonodumanka n oTHocmTCcs K 6a3oBoi
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

Lns 0CBOEHUS coaepXaHus OUCUMNIMHBI HEO6X0AMMbI 3HAHMS MO CNeayLWMM KypcaM:
"OnekTpoanHamuka", "OcHOBbI TeOpMM KonebaHuin".

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

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHUUN

crnocobHocTb cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTb C

Lndop komMneTeHLUH

OK-11 MCMNONb30BaHNEM COBPEMEHHbIX MHHPOPMALMOHHBIX TEXHONOMMIA
(0bLekynbTypHbIE MHCPOPMaLIMIO, HEOOXOAMMYIO AN OOPMUPOBAHNS CyXOEHNI
KOMreTeHuun) MO COOTBETCTBYIOWNM CreunanbHbIM, Hay4HbIM, cOLnanbHbIM 1

3TnYecknM npobnemam

OK-12 .
(06u.LeKyanypr|e CcNocobHOCTb K npasnibHOMY NCMNO/b30BaAHUIO o6u.leHaqu0|/| "
KOMI'IeTeHLI,I/II/I) cneunanbHOM TEPMUHONIOT NI

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

PU3NYECKYIO CYLHOCTb NPOLIECCOB U SIBNEHWIA, MPOUCXOASAWMX NPU PacnpoCTPaHEHUN BOJH B
04HOPOAHbIX N HEOOHOPOAHbIX Cpenax;

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

3. OonXeH BnaneTb:

MeTodamn NpPoBeaeHNS aHAIUTUYECKUX U YNCTIEHHbBIX PacyeTOoB;
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NpoBeaeHNs aHaNUTUYECKNX U YNCNTEHHbIX Pac4eToB

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ MOayns
Obwas Tpya0eEMKOCTb ANCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 6 cemecTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanuua 3 us 16. — o

o



Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen WX TPYA0EMKOCTb
N|  Acusnnaes  (Cemeotpo ST, (s sacay) T Romans
Nexumn MpakTnueckuelabopartopHbie
3aHATUSA pabotbi

Tema 1. BeepgeHue.

BonHoBble ypaBHeEHUS B

pasnu4yHbIX cpenax.

[MoTok aHeprum,
1. |OCHOBHbIE 6 1 2 0 0

XapakTepuCTUKM
BOJTHOBOro npouecca.
[Mnockne cgoepuyeckne
BOJIHbI

Tema 2. Ynpyrue BonHbl
B XXUIKOCTSX, rasax u
TBEPAbIX TENAX. i YCTHbI onpoc
OCHOBHble CBONCTBA. 6 23 0 0 6
Ondppakuns Ha
ynbTpasByke
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.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 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 YCTHbIN onpoc
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

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.

YCTHbIN 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
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.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 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 YCTHbIN onpoc

KETPOHHBH
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

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

YCTHbIN onpoc

13.

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

18

Tema . NTorosas
doopma KOHTpons

Ok3ameH

NTtoro

22

20

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. BBepeHue. BonHoBbIe ypaBHEHUs B pa3UuHbIX cpepax. MoTtok aHeprun, OCHOBHbIE
XapaKTepucTUKU BOTHOBOro npouecca. Mnockmne cchepuueckme BOsHbI

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

BonHoBble ypaBHeEHMS B pa3nnyHbix cpepax. [Notok aHeprum, OCHOBHbIE XapakTEPUCTUKM BOTHOBOIO
npouecca. lNnockne cgepunyeckme BosHbI

PernctpaumoHHbIn Homep
CtpaHnua 8 ns 16.
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

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

naboparopHas pabora (6 4aca(oB)):

Ynpyrue BonHbl B XMUIOKOCTSX, rasax u reepabix Tenax. OcHoBHble cBoncTea. dudpakumns Ha
ynbTpassyke

Tema 3. PacnpocTtpaHeHue BOJSIH B HEOOHOPOAHbIX cpenax. HeogHopoaHble cpenbl.
MpubnuxeHne reomeTpmyeckon onTukKu. FleometTpuyeckas onTMKa CNONCTO-HEOAHOPOAHbIX
cpean. Pechpakums nyyen B nnocko-cnomcron cpene. YCnoBus NPUMEHUMOCTU NPUONnXeHns
reometTpuyeckomn ontuku. Ceoncrea rponoccpepbl U noHocdepbl. PacnpocTpaHeHue
pannoBOJH B Tponocdoepe n noHocdoepe.

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

PacnpocTtpaHeHne BonH B HEOOHOPOAHbIX cpenax. HeooHopoaHbie cpenbl. [MpnbnuxeHne
reoMeTpuyeckor ontukn. FeomeTpmyeckas onTrka CnoucTo-HeEOAHOPOAHbIX cpel. Pedopakums
Nyyeii B NNOCKO-CNOMCTONM cpeae. YCNoBns MPUMEHNMOCTU NPUOANXKEHNS FEOMETPUYECKO ONTUKMN.
CsoiicTBa Tponocdepbl 1 MoHoCcqEepPLl. PacnpocTpaHeHne paamnoBosH B TPONocgepe v
noHocpepe.

Tema 4. PacnpocTtpaHeHue BOJIH B HEOAHOPOAHbIX cpenax. HeogHopoaHble cpenbl.
MpunbnuxeHne reomeTpmyeckon onTukKu. FleometTpuyeckasi onTUKa CIOMCTO-HEOAHOPOAHbIX
cpean. Pedbpakums nyyen B nnocko-cnoucron cpene. YCnoBus NPUMEHUMOCTU NpUoNnxeHns
reoMeTpunyeckon onTuku. Ceomcrea Tponoccpepbl u noHocdpepbl. PacnpoctpaHeHue
panmoBOJH B Tponocdoepe n noHocdoepe.

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

PacnpocTtpaHeHre BonH B HEOOHOPOAHbIX cpenax. HeogHopoaHbie cpenbl. [MpubnuxeHne
reoMeTpuyeckomn onTuku. ['eomeTpuyeckas onrtmka CrnoucTo-Heo4HOPOOHbIX cpen. Pedopakuns
Ny4Yein B NIOCKO-CNOUCTON cpene. YCNoBns NPUMEHNMOCTY NPUBINXEHNS TEOMETPUYECKOA ONTUKM.
CaoiicTBa Tponocgoepbl 1 noHocgepbl. PacnpocTtpaHeHne pagnoBosH B Tponocdepe n
noHocagoepe.

Tema 5. OTpaxeHue n npenomseHne NIOCKNX 3N1IeKTPOMarHMTHbIX BOJIH Ha rpaHuue pa3gena
cpen. OTpaxeHue U npenomneHne BOJIH C FTOPU3OHTaNIbHOW, BEPTUKallbHOW N NPOU3BOJ/IbHOMN
nonspusaumen. KoachcpuumeHTbl OTpaXxXeHUsa B pas3NyHbIX cpenax, rpaHM4YHble YCoBUS Npu
OoTpaxeHuw.

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

OTpaxeHune 1 npenomneHrne NAOCKNX aneKkTPpoMarHUTHbIX BOSIH HA rpaHuue pasgena cpeg.
OTpaxeHne 1 NpenomMneHne BOMH C rOPU30OHTaNbHON, BEPTUKANbHON U NPON3BOSIbHOM
nonspunsaunen. KoagoomumeHTbl 0TpaXeHUs B pasfimyHbIx cpenax, rpaHnyHble YyCoBUS npu
oTpaxeHuu.

Tema 6. PacnpocTpaHeHue 3NneKTpOMarHUTHbIX BOJH B cpenax ¢ YacTOTHOWN (BpeMeHHOM)
aucnepcuen. ucnepcusi BonH. [lucnepcHble n 6e3pucnepcHbie Moabl. YpaBHEHUS
3/1eKTPOMarHUTHOro NonA B cpenax ¢ YactoTHom aucnepcuein. HopmanbHasa u aHoManbHas
aucnepcus BonH. PasoBas rpyrnnoBas CKOPOCTU BOJH.

naboparopHasi pabora (2 4aca(oB)):

PacnpocTpaHeHne anekTpoMarHUTHbIX BOMH B Cpefax C 4acTOTHOW (BPEMEHHO) Ancnepcueil.
LOucnepcusi BonH. ucnepcHble 1 6e3aucnepcHble Moabl. YPaBHEHNS 3NEKTPOMArHUTHOMO Nons B
cpenax Cc 4acTOTHOW aucnepcuein. HopmanbHas n aHomanbHas aucnepcus BonH. ®asosas
rpynnoBasi CKOPOCTU BOJH.

Tema 7. BonHbl B nepuoaunyeckmnx cTpyktypax. BonHbl B cnnowHom cpege co cnabbimm

nepunoaon4yeCKMMm HeogHOpPOOHOCTAMMN. BonHbl B ANCKPEeTHbIX CTPYKTYpax. ,D,VICerTHbIe
AneKkTpunyeckmne nMHuUm JNInHua c napamMmeTpamum 3aBuCcsALLLUMUN OT KOopAUHaT

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

BonHbl B nepuoanyeckux cTpyktypax. BonHbl B cnnowHoi cpene co cnabbiMn neproanyecknmim
HEOOHOPOAHOCTSMU. BonHbI B ANCKPETHBIX CTPYKTYpax. JUCKpPeTHble anekTpuyeckme nnHUmM JInHns
C napameTpamun 3aBMCALWMMM OT KOOPAUHAT
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

Tema 8. UanyueHune aneKTPoOMarHUTHbIX BONMH. BNnXHASA n panbHANA 30HbI. ConpoTueBneHue
nanyyeHus. DopmmpoBaHue auarpammbl HanpaBNeHHOCTU O/1S1 PaAUOBOJIH Pa3/IM4yHOMN
nonsipusauumm.

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

|/|3J'Iy'-IeHI/Ie 9NEeKTPOMarHnTHbIX BOJH. BnnxHaa n ganbHAS 30HbI. COI'IpOTI/IBJ'IeHI/Ie N3ny4yeHuns.
CDOpMI/IpOBaHI/Ie Onarpammbl HanpaeBeHHOCTU oA pannoBO/H paSHMHHOIZ nongapun3aunn.

Tema 9. PacnpocTtpaHeHue 3BYKOBbIX BO/H. 3nyyeHue 3ByKa; aKkyCTUYECKUin UMneaaHc
nanyuyarens; npucoeguHeHHasi Macca; COnpoTuBeHUe U3ny4yeHus.

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

PacnpocTpaHeHune 3ByKOBbIX BOJIH. VI3ny4eHune 3ByKa; akyCTUYECKUA MMNeaHc nanydaTens;
npucoeguHeHHas Macca; ConpoTUBNEHNE U3NYyYEeHNSI.

Tema 10. 9neKTpOMarHMTHbIE BOJIHbI B aHU3OTPOMHbIX cpepax. O6Lme 3aKOHOMEepPHOCTH
pacnpocTpaHeH!s 3NeKTPOMarHMTHbIX BOJIH B aHU3O0TPONHbIX cpenax. PacnpocTtpaHeHue
NOCKMUX BbICOKOYACTOTHbIX BO/IH B MarHUTOAKTMBHOM NnaaMe. YacTHble cnyyam
pacnpocTpaHeHusi paAuoOBO/IH B MarHUTOAKTUBHOM Nia3me, NPOAOJSIbHOE U NnornepevyHoe
pacnpoctpaHeHue. ekt Papanes. dhdekt Keppa.

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

OneKTPOMarHUTHbIE BOMHbI B aHW30TPONHbIX cpefax. Oblwme 3aKOHOMEPHOCTY PacnpoCTpaHeHNs
9NEeKTPOMArHUTHbIX BOMH B @HM30TPOMHbIX cpenax. PacnpocTpaHeHne nnockmnx BbICOKOYACTOTHbIX
BOSIH B MArHUTOAKTUBHOW Nnaame. YacTHble cnyyan pacnpoCcTpaHeHUs paanoBosiH B
MarHMUTOakTMBHOW Nnasme, Npoao/ibHOE U NonepeYyHoe pacrnpocTpaHeHue.

naboparopHas pabora (6 4aca(oB)):

ShpekT Papages. dpdekT Keppa.

Tema 11. BonHbl B HenuHenHbIX cpenax. Kpurepum npumMeHMMOCTU NIMHEWHbIX MOoAenen npu
pacnpocTpaHeHun BONH. YpaBHeHMe ONs HeJIMHEMHbIX BOJIH B cpepax c aucrepcuen.
MeTtoab! pelueHns HeNIMHENHbIX BOMTHOBbIX ypaBHeHUn S peKkTbl HENMMHENHOro
pacnpocTpaHeHus 3NeKTPOMarHUTHbIX BOJIH (0630p 3KCNepUMeHTa/bHbIX pe3y/bTaToBs.)
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BonHbl B HENMHENHbIX cpefax. Kputepmum NnpUMEHMMOCTY NMNHEVHBLIX MOAEeNen npu
pacnpocTpaHeHun BOMNH. YpaBHeHNe Ong HeNMHERHbIX BOMH B cpefax ¢ gucnepcuen. Metoabl
PELEHNS HENMUHENHbIX BOTHOBbIX YPaBHEHUN DPMEKTbI HENMMHENHOro PacnpoCcTpaHeHns
3NEeKTPOMarHUTHbIX BOMH (0630p 3KCNepUMEHTaNbHbIX Pe3yNbTaToB.)

Tema 12. CamoBO3aencTBue NNOCKUX BoNH. HennHenHoe nornouieHne BonHbl. HennHenHoe
npoceeTneHue cpeabl. Camocpokycuposka u aecpokycupoeka BonH. HenuHenHasa aucnepcus.
HenuHenHoe B3anmopencTeme BonH. AdhekT Kpocc-moaynsuum Mpubopbl Ha OCHOBE
NOBEpPXHOCTHbIX aKyCTUYECKUX BOJIH.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CamoBo3nencTeme nnockux BosH. HennHeHoe nornoweHne BosiHbl. HenuHenHoe npoceeTneHne
cpenbl. CamopokycupoBska 1 nedokycrpoeka BonH. HennHenHasa gucnepcus. HennHeriHoe
B3aMMOeNCTBNE BONH. PEPEKT KPOCC-MOAYNSALMM

naboparopHas pabora (6 4aca(oB)):

Mpubopbl HA OCHOBE NOBEPXHOCTHbLIX aKyCTUYECKUX BOJH.

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

HenunHeiHble SiBNeHUst B MOHOCKPEPE NPU pacnpoCTpaHEeHN MOLWHbIX PaANOBOSH.

4.3 CTpyKTypa 1 comepXaHue camocTosiTeslbHoM paboTbl AUCLMNINHBI (MOOYNS)
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

Buabi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;%%%:Lﬁ?:;ﬁﬂg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Tema 2. Ynpyrue BonHbl
B XXWAKOCTAX, ra3ax u
TBEpAbIX Tenax. noaroToBka K .

2. A 2- THbIA On
OcHOBHble CBONCTBA. 6 3 YCTHOMY Onpocy 6 yc onpoc
Oudppakuns Ha
ynbTpassyke
Tema 4.

PacnpocTtpaHeHue BONH
B HEO4HOPOOHbIX
cpepnax. HeogHopoaHble
cpeanbl. MNpunbnuxexune
reoMeTpu4ecKom
ONTUKMN.
["'eomeTpuyeckas
onTuka
CNONCTO-HEOHOPOAHBIX
cpen. Pedppakuuns
ny4yemn B

4. |NNOCKO-CNouCTOM 6 3
cpene. Ycnosus
NPUMEHUMOCTU
NpubNNXeHns
reoMeTpu4ecKom
onTukun. CeorcTea
Tponocgepbl 1
noHocgoepbl.
PacnpocTtpaHeHue
panvoBO/H B
Tponocdepe n
noHocagoepe.

noaroToBka K

YCTHOMY OMpOCY 6 YCTHbI ONpOC

Tema 6.
PacnpoctpaHeHne
SNEeKTPOMarHUTHbIX
BOJIH B cpejax C
4aCTOTHOW (BPEMEHHOMN)
ancnepcuen.
Owncnepcus BonH.
OwncnepcHble 1
6e3ancnepcHble Moabl.
6. [YpaBHeHus 6 5-6
SNEeKTPOMarHNMTHOro
nons B cpenax ¢
4aCcTOTHOW Ancrnepcuen.
HopmanbHas n
aHoMmasnbHas aucnepcus
BONH. dasoBas
rpynnoeasi CKOpoCTHr
BOJTH.

noaroToBka K 6

THbIM ON
YCTHOMY Onpocy yc onpoc
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos 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
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

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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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

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.
Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

BOHpOCbI 9K3aMeHaLUNOHHbIX B1MNeToB 1 BOMPOCbI Aa5s CaMOCTOSATENbHON paGOTbI - B MPUNOXEHNN.

KoHTponbHble 3aaaqn npueeneHbl B y4ebHbix nocobusix: Hacbipos A.M. BonHoBble npouecchl,
4y.1-11,- KasaHb, KI'Y,1995-2009r.

7.1. OcHOoBHas nuTeparypa:

1. Hacbipos A.M. BonHoBble npouecchl Y.1. OCHOBHbIE MOHATUS, Y4ebHO-MeToanYeckoe nocobue,
n3n.KIry,1995- 42c.

2. Hacbipos A.M. BonHoBble Npouecchl, 4.2. ONeKTpoMarHMTHbIe BOMHbI AMana3oHa paguoyacTor,
YyebHo-MeToomnyeckoe nocobue, nsg. Ky 1995, -39c.

3. Hacbipos A.M. BonHosble npouecchl, 4.3. PacnpocTpaHeHne pagnoBosH B HEOOHOPOOHbIX U
aHM30TPOMHbIX cpelax. Y4yebHo-MeToanyeckas paspabotka. naa. KI'y. 1995,-49c.

4. 'yces tO.A., Hacbipos A.M. BonHoBble npouecchl, 4.5. HactoTHas avcnepcus ananekTpuyeckom
npoHuuaemocTtn Y4yebHo-MeTogmyeckoe nocodbue, KasaHb: nan. Kry, 1998, 113c.

5. Hacbipos A.M., OBunHHmKoB M.H. BonHoBble npouecchl, 4.6. CamoBo3gencTsme
9NEeKTPOMarHUTHbIX BONIH Y4yebHo-MeToamdeckoe nocobme, KasaHb: KI'Y, 1998,- 55¢.

6. Hacbipos A.M., XpucTtocpopos A.B. BonHoBble npoLecchl,4.7. PacnpoctpaHeHve ynpyrmux BOsH,
YyebHo-MeToamn4eckoe nocobue, -Kasanb, nsa. Ky, 1998,-53c.

7. HacbipoB A.M., OBunHHukoB M.H. BonHoBble npouecchl. 4.8. AkycTnyeckme konebaHns v BOMHbI,
YyebHo-MeToamn4eckoe nocobue. -KasaHb, n3a.KIry,2003,-32c.

8. BonHoBble npouecchl, 4.9.0OCHOBbI TEOPUM U3NYYEHUS SNEKTPOMarHUTHbIX BONH. YyebHoe
nocobue.-KasaHb,KI'Y,2007.-40c.

9. Hacbipos A.M. BonHoBble npovecchl, 4.10.9neKkTpoMarHuTHble BOMHbI B IMHKAX Nepenad.YyebHoe
nocobue.-KazaHb, K'Y, 2007,-43c.

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

7.2. JlononHuTenbHasa nuteparypa:

. BuHorpanosa M.B., PyneHko O.B., Cyxopykos A.l1. Teopus BonH. - M: Hayka, 1979.

. BanHwrewnH J1.A. OnekTpomarHuTHble BonHbl. M: CoBeTtckoe paawno, 1987.

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

. TuH3bypr B.J1. PacnpocTpaHeHne anekTpoMarHUTHbIX BOSIH B nnasme. - M: Hayka, 1967.
. MenH E. dunsunka konebannii n BonH. - M: Mup, 1979.

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

. T'ypesuny A. 1O., WiBapbypr A. B. HenuHeliHas Teopms pacnpocTpaHeHs paanoBOSH B
MOHoccpepe M: HayKa 1973.
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

8. NepwmaH B.H., Epyxumos J1.M., AwwuH KO.4. BonHoBble SBNEHNS B MOHOCKEPE U KOCMUYECKOM
nnasme.-M:Hayka,1984.

7.3. UHTepHeT-pecypcChbl:

Mnockne anekTPOMarHUTHbIE BOMHBbI -
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
HanpasneHuto 03.03.03 "Paanoduamka” n npodunto noarotoBkn TenekoMMyHUKaUNOHHbIE CUCTEMDI
N NHCPOPMALMOHHbIE TEXHONOMNN .
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Mporpamma ancumnnnHbl "dusmka BonHosbIx npoueccos”; 03.03.03 Pagnodunanka; ooueHT, K.H. (aoueHT) Hacoipos N.A.

ABTOpP(bI):

Hacbipos U.A.

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

" 201 .
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