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Mporpammy ovcumnnuHbl paspabotan(a)(1) AoueHT, K.H. (noueHT) JlapuoHos A.J1. Kadenpa
TeopeTmnyeckon cpuamkn OTaeneHne punamkm , Alexander.Larionov@kpfu.ru ; 3aBegytowmii
kadpegpoi, g.H. (npodpeccop) MpowwnH KO.H. Kadeapa TeopeTtnyeckon cpuamkm OToeneHne gousnkim
, Yurii.Proshin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHns gucumnnuHbl " [LoNoOAHUTENbHbIE FNaBbl TEOPETUYECKON (PUINKKN" ABNAKOTCS
N3y4yeHne OONONHUTENbHbIX IMaB TEOPETUYECKON MEXAHUKN U MEXaHWUKW CMNJIOWHbIX Cpea,
9NEKTPOANHAMUKN CMNOLWHBIX CPe 1 KBAHTOBO MeXaHWKK, MaTepuan KoTopbix Heobxoamm
oby4varowmmes Ans BbiNoNHeHUs bakanaBpCKMX BbIMyCKHbIX paboT Mo TEOPeTUYecKon onsnke

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.3 NpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 3 kypce, 6 ceMecTp.

Ducunnnuya (B3.0B.3) BxoouT B BapmnatmBHyto 4acTb npodeccmnoHanbHoro uukna (b.3). Ona
OCBOEHUS ANCLMUNANHBI HEOOXOAUMbI 3HAHUS OUCLUMNH: MAaTEMaTUYECKUIA aHaNn3, NIMHenHas
anrebpa, BEKTOPHbI aHann3, angpdepeHumnanbHble ypaBHEHWS, SNEKTPUYECTBO N MArHETU3M,
KonebaHusi 1 BOMHbI, ONTUKA, TEOPEeTNYECKAs MEXaHUKA, SNEKTPOANHAMIMKA, KBAHTOBAS TEOPWS.
OcBoeHune oncumnnmHbl byaet 6onee NONHOMY OCBOEHUIO KYPCOB TEOPETMNYECKOW COUINKM,
CTaHOApPTHOW ONs YHUBEPCUTETCKMX NPOrpamMM 1 crnocobctBoBaTh YCNELWHON NPogdeccoHanbHow
LEeSTENbHOCTU, BbIMOMHEHUIO BakanaBpPCKMX BbiMYCKHbIX paboT, MO3BONUT B faNbHEWLIEM U3yYaTb
KypCbl 06lWeHay4HOro 1 NpogeCCUOHaNbHOro LNKNOB OCHOBHOM 06pasoBaTenbHOM NporpamMmbl
mMarmcTpaTypsl

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U
OK-7
(0bLWeKyNbTypHbIE CNocobHOCTb K caMoopraHmnsaumm n camoobpasoBaHunto
KOMreTeHuun)
CNOCOBHOCTb MCNONb30BaTh B NPOGECCMOHANBHOW
OlK-2 nesTenbHOCTN 6a30Bble 3HAHUS (PyHOAMEHTaNbHbIX Pa3aenos
(npodpeccunoHanbHble mMaremaTuku, co3gasaTb MaTemaTnyeckme Mooenm TUNnoBbIX
KOMNeTeHLmm) npogoeccnoHanbHbIX 3a4a4 U HTepPnpeTnpoBaTtb Nony4YeHHble
pe3ynbTartbl C y4€TOM rpaHuL, NpUMEHNMOCTU MOLENEen
MK-1 CNoCOBHOCTb MCMONb30BaTh CNELNaNM3NPOBaHHbIE 3HAHWUS B
(npodpbeccmoHanbHble obnactn om3nKn ons OCBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMreTeHuun) ANCLUUNANH
CNoCOBHOCTb NPOBOAMTL HAy4YHbIE NCCNEf0BaHNS B M3OPaHHOM
MK-2 0bnacTtu sKCnepuMeHTanbHbIX U (MUNK) TEOPETUHECKNX
don3n4ecKnx nccnenoBaHuin ¢ NOMOLLbIO COBPEMEHHOM
npogoeccuoHanbHble o
(KOFI?M'IcheHLI.VII/I) npubopHoi 6asbl (B TOM YACNE CNOXHOr0 ON3N4YECKOro
06opynoBaHNS) N MHGOPMALMOHHbBIX TEXHONOTUIA C Y4ETOM
OTEYECTBEHHOr0 1 3apybexHoro onbita
MK-4 rOTOBHOCTb NMPUMEHATb Ha NpakTukKe npogeccruoHanbHble
HaHWa Teopun N METOO0B CN HOCTbIO MPUMEHSATb H
(NPOChECCHOHANbHbIE 3Ha eop €T040B CNOCOOHOCTBIO MpUMe a
KOMMETEHLINN) npakTuke npogoeccrnoHanbHble 3HaHNA U YMeHUs, NonyyYeHHble
NPV 0CBOEHUN NPOCPUIbHBIX PU3NYECKUX ANCLUNANH
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-5 CNOCOBHOCTb NONb30BATLCS COBPEMEHHBIMU METOAAMM
(npodheccunoHanbHble 06paboTkun, aHann3a n CUHTE3a PU3NYECKON NHCPOpMaLMN B
KOMNeTeHLmm) n3bpaHHo 0bnacTn orM3nN4eCKNx NCCneLoBaHuin
K-6 CNocobHOCTb NOHMMATb U MCNONb30BaTh HA NPaKTUKE
(npodheccunoHanbHbIe TEOpPEeTUYECKME OCHOBbI OpraHM3aumm u NnaHMpoBaHUs
KOMNeTeHLmm) JoM3n4eCKUX nccnenoBaHunim

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

Martepuan Tex OOMONHUTENbHBIX INaB TeOPETUYECKOn or3nKK, KoTopble OyayT N3NOXEHbI B
npouecce oby4eHus

2. IONXeH yMeTb:

MCMoNb30BaTh MOJyYEHHble 3HAHWS 015 MOCTAHOBKM 3a4a4, 6nn3knx pacCMOTPEHbIM B MpoLiecce
0by4eHust

3. DONXEH BnaneThb:

HaBblKaMn peleHnst 3a1a4 TEOPETUYECKOM ON3MKN, BNN3KMX K paCCMOTPEHLIM B MpoLecce
06y4YeHNs AaHHOWM OMCUMNINHE

4. nonXeH OeMOHCTPUPOBaTb CNOCOHBHOCTb Y FOTOBHOCTb:
K QanbHenwemy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMNANHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs onycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yo0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuw nnaH gucUUNAUHbI/MOAyNS

Buabl n yachbl
ayauToOpHOM paborThbl,

Paspen
Hepens WX TPy A0EMKOCTb Tekywiue coopmbl
N p‘"fnl:)"m:_:;"b'/ Ce""echcemecha (B yacax) ¥(OHTp$1ﬂp
ay Nex ““I'Ipaxmqecmenaﬁoparopuble
. 3aHATUSA pabortbl

Tema 1. Teopus

ynpyrocTtu. TeH3opbl ) YCTHbIIA ONpocC
1',1:l,ecpopMaLl,l/ll7ll/l 6 1-2 2 3 0

HanNps>XXeHnn.
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Bugbl n yachbl
ayauTopHOM paborThbl,
N n Paspen ; c Henens UX Tpy[o0EeMKOCTb Tekywme doopmbl
"Kn"(")'ﬂ;;}r;”b' emeCTpcemecrpa (B yacax) KOHTpoOns
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
noomalwHee
Tema 2. Ynpyrue BonHbI HW
o |l€Ma pyTne Bo 6 3-5 2 4 0 sanarne
B cpefnax. YCTHbI ONpocC
Tema 3. Hedpopmauun
MallH
3.|TeMneparypsbl. 6 5-7 2 4 0 ggﬂ,:HVl ee ©
TennonpoBOOHOCTb,
BA3KOCTb, MOrNoweHne
3ByKa B TBEPAbIX TENax.
Tona s oo™
4.['mopoanHammka 6 8-9 3 3 0 3anaHme
noeanbHOM XnUOKOCTH.
K KBUYM
5.mopoaonHamuka Baskon| 6 10-11 3 3 0 sanaHme
XUOKOCTW.
Tema 6. Cunbil,
JencTBylme Ha
XUOKNA CXNMAEMBbI
NINEKTPUK UNIn
MarHeTAK Romauee
6. NOMELIEHHbIe, 6 11-12 2 2 0 3ajaHue
COOTBETCTBEHHO, B
cTaunoHapHble
anekTpuyeckoe nnm
MarHuTHoe none.
Tema 7. MarHuntHble JoMallHee
7.|cBorcTBA 6 13-14 2 2 0 3apaHve
CBEPXMNPOBOAHMKOB.
KOHTpONbHas
T
Tema 8. Cucrema pc?ﬁfug oNDOC
8.lypaBHeHWn MarHUTHOM 6 14-17 2 4 0 y P
rMopoanNHaMnNKn fioMalliHee
P ) 3ajaHue
Tema . Ntorosas 6 0 0 0 9K3aMeH
" |dopma KoHTpOnNA
Ntoro 18 25 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. Teopusa ynpyroctu. TeH30pbl gedoopmaLun n HanpsiKeHUn.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Teopus ynpyroctu. TeH30pbl gedoopMaumnii u HanpsxeHuin. 3akoH N'yka. OgHopoaHble
nedpopmaunn. YpaBHeHNS paBHOBECUS 0ePOPMUPOBAHHbIX TBEPLbIX TEN.

npaktnyeckoe 3aHsitne (3 4yaca(os)):
Ynpyrue cBoncTBa KpUCTannos. 3ajayv n3 KHur [1-3] n3a cnmcka OCHOBHOW nutepaTypbl.

KETPOHHBH
B_EPCHTET
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Tema 2. Ynpyrue BoJIHbI B cpenax.

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

Ynpyrve BonHbl B U30TPOMHbIX cpeaax. YNpyrne BofHbl B KpucTannax.
npaktnyeckoe 3aHsitne (4 4aca(os)):

MoBepxHoCTHble (PaneeBckne) BoNHbI. AHrapMoHmnyeckne konebanus. 3agadn ns kuur [1-3] ns
cnucka OCHOBHOWM nuTeparypbl.

Tewma 3. Oecbopmauum TBEpPObIX TEN C UBMEHEHUeM Temneparypbl. TennonpoBoOAHOCTb,
BA3KOCTb, NOrnouLeHne 3syKa B TBEpabIX Tenax.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Jedopmauum n3oTponHbiX TBEPABIX TEN C UBMEHEHWEM TeMnepaTypbl. YpaBHeHME
TENNONPOBOAHOCTI M3OTPOMHOrO TBEPLOro Tena. BA3koctb TBEpAbIX TEN.

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

MornoweHune 3Byka B M30TPOMNHbIX TBEPAbIX TENax. TennonpoBOAHOCTb KPUCTANNOB. 3agayn U3 KHUr
[1-3] n3 cnucka OCHOBHOM NnTepaTtypbl.

Tema 4. l'mppoaouHammka naeanbHON XNOKOCTU.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

['mopoavHamnka naeanbHOM XUOKOCTU. YpaBHEHME HENPEPbLIBHOCTU. YpaBHEHME ABUXEHUS
Xunaokoctu (ypasHeHue J1. Siinepa). YpaBHeHMe CTauNOHApPHOro ABUXEHNS HECXKU-MAEMOIA
Xuakoctu (ypasHeHve L. bepHynnu).

npakTudeckoe 3aHsitne (3 yaca(os)):

3aKkoHbl COXpaHEHWs SHePrumn 1 UMMynbca B FMAPOAMHAMMKE NOeanbHOM XUaKocTi. 3anayn 13
KHWr [1-3] M3 cnuncka OCHOBHOM nnTepaTypbl.

Tema 5. l'mpopoaouHammka BA3KOM XUOKOCTU.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

['mopoavHammka BA3KOW XNOKOCTU. BA3kuiA TeH30p HanpsxeHuin. YpasHeHne A. Hasbe-[IX.
Ctokca. TeyeHume BA3KOM XunakocTn no Tpybe. 3akoH nogobus (Yucna PeitHonbaca, ®pyaa,
Ctpyxana, 9unepa). PaBHOMepHoOe NpsMONNHENHOEe OBMXEHME Wapa B BA3KON XNOKOCTU Npu
mManbix yncnax PeHonbaca.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

®dopmyna CTtokca. [1BnxeHne o4eHb BA3KUX XMIOKOCTEN. 3anauv u3 KHur [1-3] n3 cnucka 0CHOBHOM
nmTeparypbl.

Tema 6. Cunbl, pencTeyloLLe Ha XUOKUA CXUMaeMbli OUINEKTPUK WU MarHeTuK,
nomeLL,éHHble, COOTBETCTBEHHO, B CTaLlMOHapHble 3N1eKTpu4yeckoe uim MmarHuTHoe none.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Cunbl, ,D,GVICTBYIOLLI,VIG Ha XWUOKUA CXKXNMAEMbIA AN3NEKTPUK NN MarHeTuK, NOMELLEHHbIE,
COOTBETCTBEHHO, B CTaAUMOHAPHbIE 3NEKTpun4ye-ckoe nnn MarHMTHoeE norse. TeH30p H&Hpﬂ)KGHI/II?I.

npakTudeckoe 3aHsitne (2 yaca(os)):

ONEeKTPOCTPUKLUMSA U MArHUTOCTPUKUNSA. 3agadm u3 KHuUr [1-3] na cnncka OCHOBHOWM NnTeparypbl.
Tema 7. MarHuTHble CBOMCTBa CBEPXNPOBOOHUKOB.

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

MarHuTHble CBOMCTBA CBEPXMNPOBOAHNKOB. D dekT MericcHepa-OkceHenbaa. YpasHeHNs
JloHn0oHOB.

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

"nybyHa NPOHUKHOBEHMNS MAarHUTHOrO NONS B CBEPXNPOBOAHUK. 3anaym n3 kHur [1-3] n3 cnmcka
OCHOBHOW nUTeparypbl.

Tema 8. Cuctema ypaBHeHUA MarHUTHOW r’MAPOANHAMUKM.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

CuncTema ypaBHEHUI MarHUTHON rmapoanHaMnkn. JuccunaTtveHble NPOLECChl B MarHUTHOM
rmgpoavHamuke. PaBHoBecre naeanbHO NPOBOASILEN XNOKOCTU (Mn1asmMbl) B CTALMOHAPHOM
MarHMTHOM none. NnasmeHHble WHypbl (MUHYNK).

KTPOHHEBH
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npaktudeckoe 3aHsitne (4 yaca(os)):

BMOpOXeHHOCTb MarHMTHOro nons B ABUXYyLYyOCs nnasmy. MarHutorngpoguHammyeckmne
(anbpBEHOBCKME) BOMHBI. 3a8a4m N3 KHUr [1-3] U3 cnvcka OCHOBHOW NUTepatypbl.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Crpanuua 7 us 13.

Buabi
Pasnen Cemect Hepens | camoctositensHon [TpymoeMKOCTb g%%“g:;ﬁ::;g:g;
AucumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. Teopus
yrnpyroctu. TeH3opbl 1.0 [MOAroToBKa K 4 o
. o - THbIX On
hedpopmaunia n 6 YCTHOMY onpocy ye onpoc
HanNpsXeHun.
noarotoeka
p.oﬂaumero 1 fomallinee
HW
_Tema 2. Ynpyrue BOfHbI 6 3.5 |3apnanus 3agjaHuve
B cpenax. NoaroToBka K
2 THbIA On
YCTHOMY onpocy ye onpoc
Tema 3. mMaumm
. Aedpopmatl noarotoeka
TBEPAbIX TEN C [OMAWHEro y JomallHee
N3MEHEHNEM sanaHms 3apaHue
.[tTemneparypsil. 6 5-7
TennonpoBOAHOCTb,
BA3KOCTb, nornoweHune noaroToeka K 2 yCTHbIVI onpoc
3ByKa B TBEPAbIX Tenax. yCTHOMY onpocy
noarotoeka
MaLH
Tema 4. JoMalHero 1 ggu:Hmeee
|MmaopoonHammka 6 8-9 |[3adaHus
noeanbHOM XNOKOCTW. noaroToBka K .
2 THbIW On
YCTHOMY Onpocy yc onpoc
noarotoeka
MaLH
Tema 5. JoMalHero 2 ggu:Hm:e
|M'mopoonHamuka Baskon| 6 10-11 [3adaHu4
XNOKOCTW. NOAroToBKa K
K KBUYM
KONNOKBUYMY 3 onnokeuy
Tema 6. Cunbl,
JencTteyolwme Ha
XUOKNA CXMMAEMBIWA
ON3NeKTPUK nnm
n
MarHeTuK, 6 11-12 ﬂgﬂ;ﬂggﬁg 3 nomatHee
‘InoMeLWwéHHbIE, 3anaHms 3apjaHue
COOTBETCTBEHHO, B
cTaunoHapHble
3neKTpu4eckoe nnu
MarHUTHoe rone.
Tema 7. MarHuTtHble noaroToBka
N MaLH
.|cBoincTea 6 13-14 |(nomawHero 3 ggﬂaaHmeee
CBEPXMNPOBOAHNKOB. 3agaHus
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Buabl
N Pasnen Cemecr Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noaroToBk
OAroroekd JomaliHee
JoMallHero 2 sananue
3agjaHung
Tema 8. Cuctema NOOrOTOBKA K
8.|ypaBHEHWiA MarHMTHOM 6 14-17 KOHTPONBHO 5 KOHTpOnbHas
rMOpoaNHAMUKN. T
Aapon pa6ote pabota
noaroToBska K 1 -
THbI on
YCTHOMY onpocy ye onpoc
Ntoro 29

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
Buabl yuebHol paboThl: NeKUMmM, NpakTUYeckue 3aHATUS, KOHTPONbHble paboThbl

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Teopus ynpyroctu. TeH30pbl AecpopmaLum U HanpsXXeHUn.
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

Teopusa ynpyroctu. TeH3opbl gedpopMaumnii u HanpsxeHuin. 3akoH [N'yka. OgHopogHble
nedpopmaunn. YpaBHeHNs paBHOBECUS 0edPOPMUPOBaHHbIX TBEPAbIX TeN. Yrpyrne ceoncTea

KpWCTansos.

Tema 2. Ynpyrve BosnHbl B cpeaax.
LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
3apaym n3 kHur [1-3] U3 cnucka OCHOBHOM NUTeparypbl.
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Ynpyrue BonHbl B U30TPOMHbIX cpefax. Ynpyrue BonHbl B kpuctannax. lNosepxHocTHble (Paneesckue)

BOJIHbI. AHFapMOHI/I‘-IeCKI/Ie konebaHus.

Tema 3. Oedpopmaumm TBEpAbIX TeN C USMEHEHMEM TeMnepaTtypbl. TennonpoBoAHOCTD,
BSI3KOCTb, NOrnoLeHne 3syKa B TBEpAbIX Tenax.

JoMallHee 3aaaHune , npuMepHble BONpPOCHI:
3apaym u3 kHur [1-3] U3 cnucka OCHOBHOM NuTepartypbl.
YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

Jedopmaunn n3oTponHbix TBEPAbIX TEN C UIBMEHEHUEM TeMmnepartypbl. YpaBHeHue
TEennonpoBOAHOCTN M30TPOMHOrO TBEPLOro Tena. Baskoctb TBEPAbIX TeN. [lornoweHve 3syka B
N3OTPOMHbIX TBEPObIX Tenax. TennonpoBOAHOCTb KPUCTaNOB.

Tema 4. l'mppoavHaMuka naeanbHON XUOKOCTU.
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
3apaym u3 kHur [1-3] U3 cnucka OCHOBHOM NuTeparypbl.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
M'mopoavHamyka naeanbHOn XNAKoCTU. YpaBHEHNE HENPepPbIBHOCTU. Y paBHEHNE OBUXEHUS

XWIOKOCTW (ypaBHeHwue J1. Sinnepa). YpaBHEHE CTALMOHAPHOrO ABUXEHNS HECXKMMAEMON XMUOKOCTH
(ypaBHeHue L. BepHynnn). 3akOHbl COXPaHEHUS SHEPTUN U UMMYNbCca B rMAPOANHAMUKE naeanbHON

XNOKOCTW.

Tema 5. l'mppoauHammka BA3KOMN XUOKOCTU.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:
3apaym n3 kHur [1-3] 3 cnucka OCHOBHOM NuTepartypbl.
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CtpaHnua 8 ns 13.

BAE
il YHH

A 5 (1,

<
B

o

KETPOHHBH
EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnuHbl "JononHutensHble rnasbl TeopeTnyeckon dpusmkmn"; 011200.62 Pusmka; OOLEHT, K.H. (aoueHT) JlapnoHos A.J1. ,
3aseqyownii kadenpoi, a.H. (npodeccop) MNpowwnn HO.H.

KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

Tewmbl 1-5. Bonpocbl Ha KOHTPONbHOM paboTe: MMapoanHaMmuka BA3KOW Xnokoctu. Baskuii TeH3op
HanpsxeHuin. YpasHeHue A. Haebe-Ix. Ctokca. TeueHne BA3KON XMakocTu no Tpybe. 3akoH
nopobus (ncna PeinHonbaca, ®pyna, Ctpyxana, Oiinepa). PaBHoMepHoe NpsiMOnuHenHoe
JOBUXEHVE Wwapa B BA3KOW XMIOKOCTN Npy Manbix Yyucnax PenHonbaca. dopmyna Ctokca. [suxeHue
O4Y€eHb BA3KUX XUIOKOCTEN.

Tema 6. Cunbl, AeNCTBYIOLLUE HA XUAOKUA CXUMaeMbl AUINEKTPUK WX MarHeTuK,
noMeLL,EéHHble, COOTBETCTBEHHO, B CTaLlMOHapHble 3NeKTpU4eckoe Uam MarHMTHoe norne.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
3agaunm na kHur [1-3] 3 cnmucka OCHOBHOW nuTepaTypbl.
Tema 7. MarHuTHble CBOMUCTBa CBEPXNPOBOAHMKOB.
[OoMallHee 3ajaHue , NPUMEPHbIE BONPOCHI:

3apaym ua kHur [1-3] U3 cnucka OCHOBHOM NuTeparypbl.
Tema 8. Cuctema ypaBHeHUA MarHUTHOW Fr’MAPOANHAMUKMU.
[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

3apaym n3 kHur [1-3] U3 cnucka OCHOBHOWM NnTepartypbl.
KOHTpoOnbHas paboTta , NpUMepPHbIE BONPOCHI:

Tembl 6-8. Bonpocbl Ha KOHTPOMbHOI paboTe: TeH30p HaNPSXXEHWR. DNEKTPOCTPUKLNS U
MarHuTocTpukums. ddpdoekT MeliccHepa-OkceHdenbaa. YpaBHeHus JToHaoHoB. [TnybuHa
NPOHMKHOBEHWUS MArHNTHOrO MO B CBEPXNPOBOAHMK. PaBHoBECHE naeanbHO NPOBOASILEN
XWAKOCTM (NNa3Mbl) B CTALMOHAPHOM MarHMTHOM Mone.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

MnasmeHHbIe WHYPbI (MMHYM). BMOPOXEHHOCTb MarHUTHOrO NOMS B ABMXYLLYIOCS Nnasmy.
MarHutornopoamHammyeckme (anbBeHOBCKUE) BOSHbI.

Tema . UToroeasi oopma KOHTpOns

MprMepHbIe BONPOCHI K 9K3aMeHYy:

Pernament BPC:

Tekywas paboTa (pelweHne goMalHNxX 3anad, yCTHbln onpoc) - 20
Konnoksuym - 15

KoHTponbHas pabota - 15

Ok3ameH - 50

Bonpochb! kK ak3ameHy.

. Teopus ynpyroctu. TeH3opbl gecbopmanmin n HanpsixxeHnin. 3akoH Nyka.

. OoHopogHble gedhopmaLmn. YpaBHEHMS paBHOBECUS AeDOPMUPOBAHHbIX TBEPAbIX TEN.
. Ynpyrue cBOnNCTBa KPUCTaNSOB.

. YNpyrve Bo/iHbl B U30TPONMHbIX Cpeax.

. Ynpyrue BonHbl B KpUcTannax.

. [loBepxHOCTHble (PaneeBckne) BOMHbI.

. AHrapmoHwunyeckme konebaHus.

. JdedgropmMauunm n3oTporiHbIX TBEPAbIX TEN C UBMEHEHNEM TEMMepaTtypbl.

. YpaBHeHve TennonpoBoAHOCTN N30TPONHOro TBEPOOro Tena.

10. Bs3kocTb TBEPAbIX TEN.

11. MNMornoweHne 3Byka B M30TPOMHbIX TBEPObIX TENAX.

12. TennonpoBOOHOCTb KPUCTANOB.

13. N'mopoonHamuka ngeanbHOn XNAKOCTW. YpaBHEHME HEMPEPbIBHOCTH.

14. YpaBHEHNE OBUXEHUS XNOKOCTU (YypaBHeHue J1. Snepa).

15. YpaBHeHue cTaumoHapHOro ABMXEHUS HECKMMAEMON Xnaokoctu (ypasHeHve L. BepHynnn).
16. 3aKOHbI COXpPaHEHMS SHEPTM U UMMYbCa B MTMAPOANHAMUKE NOEaNbHON XNAKOCTW.
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17. ['vopoanHamuka BA3KON XNIOKOCTU. BA3KMiA TEH30p HANPSAXEHUIA.
18. YpaBHeHue A. Hasbe-x. Ctokca.

19. TeueHmne BS3KOW XUAKOCTM Mo Tpybe.

20. 3akoH nopobus (Ymicna PeitHonbaca, ®pyana, Ctpyxana, diinepa).

21. PaBHoMepHOe npsAMonHenHoe OBUXeHWe Wwapa B BA3KOW XMUOKOCTN NpU MasbIx Yncnax
PeiiHonbaca. ®opmyna Crokca.

22. 1BnxeHne o4eHb BA3KNX XNOKOCTEN.

23. Cunbl, gencTeytowme Ha XUOKUi CXMMaeMbIi ON3NEKTPUK MU MarHEeTUK, NOMELEHHbIE,
COOTBETCTBEHHO, B CTaUMOHapHble 3NEeKTPUYeCcKoe Ui MarHMTHoe norne.

24. TeH30p HaANPSXEHNA. DNEKTPOCTPUKLUNS N MArHUTOCTPUKLINS.

25. MarHnTHble CBOMCTBA CBEPXMPOBOAHMKOB. OdhdoekT MeliccHepa-OkceHdenbaa.

26. YpaBHeHusi JToHaoHOoB. ['nybuHa NPOHMKHOBEHMSI MArHUTHOMO MOJSt B CBEPXMNPOBOAHMK.
27. Cuctema ypaBHEHU MarHUTHOW rMapOaNHAMUKMA.

28. lnccunaTtmBHbIE NPOLIECCHI B MArHUTHOW rMApoANHaMUKE.

29. PaBHOBecCKe naeanbHO NpoBoasLen XnakocTu (Nnasmbl) B CTaLMOHAPHOM MarHUTHOM Morne.
[MnasMeHHble WHYpPbI (MUHYNK).

30. BMOPOXEHHOCTb MAarHUTHOrO MOMS B ABUXXYLLYHOCS Miasmy.
31. MarHuTornapoanHammyeckme (anbgBEHOBCKME) BOMHbI.

7.1. OcHoBHas nuTeparypa:

1. Nanpay J1.0., E.M. Jludpwmu. TeopeTtnyeckas pusuka. T.7. Teopus ynpyroctu. -M. :dusmatnur. -
2007. - 264 c. http://e.lanbook.com/view/book/2233/

2. Nanpay 11.0., E.M. Incpwuu. Teopetnyeckas comsuka. T.8. DnekTpoamHammka CrnowHbIX cpes.
M. ®dunamatnur. - 2005. - 656 c. http://e.lanbook.com/view/book/2234/

3. batbirvH B.B., TonTbirvH. .H. C60pHMK 3a8a4 no anekTpoarHaMmnke 1 cneunanbHon Teopum
oTHocuTtenbHocTm. CI16. "MaHb". 2010. - 480 c.

http://e.lanbook.com/view/book/544

7.2. JlononHuTenbHasa nuteparypa:

1. XacaHoB B.M. 3agauyun no anektpoauHammke cnnowHbix cped (COopHmK 3apay). - 2013. - KasaHsb.
- KMNa®Y. - 21 c. http://kpfu.ru/docs/F1511199095/Zadachi_po_elektrodinamike_sploshnih_sred.pdf

2. Eropos, A.l'. Jlekummn No ruppoanHaMnUyYeckoin ycToinumeocTtu : yuebHoe nocobue / A. I'. Eropos ;
KasaH. roc. yH-1, Mex.-mart. dpak. - KasaHb : KaszaHckuii rocynapcteeHHblin yHusepcutet, 2009 .-
168 c.

7.3. UHTepHeT-pecypcChl:

MeToamnyeckme marepuansl kagoenpbl T® - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

caiT kadeapbl TeopeTnyeckon domankn - http://www.kpfu.ru/main_page?p_sub=5721
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9BC KHura®oHg - http://www.knigafund.ru

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncunnauvHbl " ononHUTENbHbIE MaBbl TEOPETUYECKON (Prn3unkun" npegnonaraet
MCMONb30BaHNE CNeyIOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeguiiHas ayantopms, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbI KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noaknoyeHms: USB,audio, HDMI. MHTepakTnBHas TpnbyHa npenonasaTens SBnsietcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOnonoCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIVA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

YyebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme " bubnuoPoccurka", oocTyn K KOTOpPO NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npencTtasBneHbl KONNEKUMM akTyanbHON HAayYHOW 1 y4ebHow
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYaowme B cebs nybnmkaumm Beaylwmx pOCCUNRCKNX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U34AHNS HA aHTIMACKOM A3blKe BEaYLWMX aMEPUKAHCKNX 1
€BPONencKMx n3naTenbCTB, a TakXe peikue n ManoTupaxHble N30aHns POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOXOAUMbIM NSt
obpasoBaTesibHOro npoLecca n3gaHnsaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (henepanbHbIX rOCYyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWeEro npodeccroHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapy U CNPaBOYHNKN,
3aKkoHOo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3gaHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHble ayantopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011200.62 "dPusnka" n npodouno NOAroTOBKN HE NPenyCMOTPEHO .
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