Mporpamma aucumnnuubl "dusmka”; 05.03.04 M'mopomeTeoponorns; OOUEHT, K.H. (BoueHT) Anbtwynep H.C. , npodeccop, A.

MnbsicoB K.A. , noueHT, K.H. @unmnnosa E.A.

H. (LOLEHT)

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT 3K0onormm 1 npupoaonob30BaHns

7 4 ﬁ

!a ﬂﬁ???ﬁﬂm |

Hpuﬁprm;; HHI
T’ ﬂﬁpamaarﬁ ILH[IrH nearensHocTH KOY

ﬂpﬁd‘: MunSapimgs P.I, f’
S/

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
dusunka b1.6.9

HanpasneHue nogrotoeku: 05.03.04 - [ naopometeoponorus
Mpocdpunb nogrotoskn: Meteoponorus

KBanudpmkauns BbinyckHMKa: akagemmyeckumin 6akanaep
dopma 0by4eHns: 04HOE

SA3bIk 06y4eHNs: PyCCKuiA

ABTtop(bl):

AnbTtwynep H.C. , inbsicos K.A. , dununnoea E.A.

PeueH3eHT(bl):

duwmaH A.UN.

COIrMACOBAHO:

3asenyowmin(as) kagpenpoin: Taropckuin . A.

MpoTtokon 3acenanuns kadpenpbl No or" " 201 _r
YuyebHo-mMeToomnyeckas kommceus MHctutyta 3Konorv|v| N NPUPOLONONb30BaAHNS:
Mpotokon 3acenaHus YMK No or" 201 _r

PernctpaunorHbin No 2119614
KasaHb
2014

DAE
PervucrtpaumnoHHbiin Homep 2119614 BEE YH H

Al 1

KTPOHHB H
BEPCHTET

=0 TAHECAAR CHTTEMA Ky



Mporpamma aucumnnuusl "dusmka”; 05.03.04 M'mopomeTeoponoris; NoUeHT, K.H. (aoueHT) AnbTwynep H.C. , npodpeccop, A.H. (BOLEHT)
MnbsicoB K.A. , noueHT, K.H. @unmnnosa E.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 2119614 5AE
CtpaHnua 2 ns 29. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma aucumnnuusl "dusmka”; 05.03.04 M'mopomeTeoponoris; NoUeHT, K.H. (aoueHT) AnbTwynep H.C. , npodpeccop, A.H. (BOLEHT)
MnbsicoB K.A. , noueHT, K.H. @unmnnosa E.A.

Mporpammy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) AnbTwynep H.C. Kadenpa obwei
domsnkn OTaenenHne comsnkn , Nina.Altshuler@kpfu.ru ; npodeccop, a.H. (aoueHT) Unbscos K.A.
Kadpenpa obweir consnkn OtaeneHne counsnkm , Kamil.llyasov@kpfu.ru ; BoueHT, K.H. Punmnnosa
E.A. Kadbenpa obweir consnkm OTtaeneHne cusnkm , Elena.Filippova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

POPMMPOBAHME Y YHALINXCS:

- 6a30BbIx 3HaHWI B 06nactn Pur3mnkun, ymeHne pewatb NPOCTeMWmne BONPOCh U 3a4a4u
Knaccuyeckor onanku, a Takxe MexancunninHapHbie 3anayn;

- npuobpeTeHne TeopeTnyeckoit 6asbl 1 NPaAKTUYECKUX HABbIKOB A5t paboTbl C OCHOBHbLIMU
douaunyeckmmn npubopam

N3yyeHne 6a30BbIX NMOMOXEHUA OU3UKN, ABIAOTCA HEOOXOAMMBIMUA [N OCBOEHUSI (PUINYECKMX
OCHOB ' POMETE0PONOrN U SBASIOTCS OCHOBOW NS (POPMUPOBAHMS €CTECTBEHHOHAYYHOrO
MbllNeHns 1 6a3ncom ans NoHUMaHus 6onee y3kux NPUKNagHbIX OUCLUMMIIUH.

2. MecTo AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

IaHHas yyebHasa gucumnnnHa BkntodeHa B pasgen " b1.6.9 ducuunnmHel (Moaynn)" OCHOBHOWA
obpaszoBartenbHoit nporpammel 05.03.04 MmaopomeTeoponorus n oTHocutcs K 6a3oBoii
(obwenpodpeccmnoHanbHom) yactu. OcsamBaeTcs Ha 1, 2 Kypcax, 2, 3, 4 ceMecTpbl.

OucumnnuHa B1.6.9. "dusmka " sBnsieTcs 6a3oBoii YacTbio Moayns "dusmka" (6nok 1) aucumnnmH
NOAroTOBKM CTYOEHTOB no HanpasneHuo noarotoeskn 05.03.04 "'mpopomeTteoponorng”. N3yvyeHne
LaHHOW OMCUMNNHBI 6a3npyeTcsl Ha WKONbHOW NOArOTOBKE CTYAEHTOB MO MaTteMaTuke U ousmke.
OducumnnuHa yntaetca Ha 1-2 kypce Bo 2, 3, 4 cemecTpe. dopma KOHTPONs 2, 3 CEMECTP - 9K3aMEH,
B 4 cemecTpe - 3ayer.

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
npuobpeTaeMoi KoMneTeHL N

BnaneHne 6a3oBbiMU 3HAHNSAMU pyHOameHTanbHbIX pa3nenos

Lncpp komneteHUUN

MnK-2
(Cl)'lpoq)eCCMOHaanble PU3NKK, Xxummnn, bronornm B 06 beme, HEO6Xo0AMMOM A4S
KOMNETEHLN) OCBOEHUNSI PUNYECKUX, XUMUYECKMX N BMONOrMYeckmx OCHOB B

rmgpomMmeTeoposiornn

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. LONXEeH 3HaTb:

dyHOaMeHTanbHble NOHATUS U 3aKOHbl KNaCCUYECKON MEXaHMKN, MONEKYNSPHOM COU3UNKMN,
9NeKTPOANHAMUKW, OMTUKN, aTOMHOWN OU3UKK

2. IONXEH yMeTb:

Vicnonb3oBaTtb 3HAHUS 3aKOHOB (PU3NKK 019 OCBOEHUS OU3NYECKNX OCHOB rMAPOMETE0PONOrNN.

Ncnonb3oBaTtb MeTOAbI (OU3NYECKOrO NCCNEAOBAHNS MEXAHNYECKMX N TEPMOAMHAMUYECKMX,
9NEeKTPUYECKMX, MArHUTHBIX 1 ONTUYECKMX NPOLECCOB.

Pewartb npocTeiiwme akcnepmMeHTanbHble 3anayn, obpabaTbiBatb, aHANM3NPOBATb M OLEHNBATD
NoNyYyeHHble pesynbTarthl

CTpOI/ITb martematnyeckme mogenn I'IpOCTeI‘/‘ILIJI/IX pursnyeckunx SABNIEHUM N UCNONb30BaThb AN4
N3y4eHnsa aTnx mMoaenen ,EI,OCTyI'IHbIVI eMy mMaTeMatn4eckumn annapar;
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3. DONMXeH BnaneTb:
Obnapatb TEOPETUHECKUMM 3HAHMAMM B 06NaCTh 0bLwen onsnku;

CnocobHOCTbIO NCMONb30BaTh B NO3HABATENbHOM U NPOGECCUOHANBHO AEATENbHOCTN 6a30Bble
3HaHWs B 0b6nactn ouankum;

HaBsbikamy paboTbl CO CNPaBOYHON U y4ebHON NTEpPaTypoii, HAXOAUTb APYyrme HeobxoamMble
NCTOYHMKM UHGOOpMaLMKM 1 paboTaTb C HAMK;

npaKTI/I‘-IeCKVIMVI HaBblKaMW p8.60TbI C OCHOBHbIMWU (PU3NYEeCKUMM r|p|/|60paMV|.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
Bnagetb OCHOBHbIMM KOMMETEHLMNSMUA

4. CTpyKTypa U cogepxaHvue OUCLUNIUHBI MOAyNs

Obwas Tpya0eMKOCTb AUCLMMNIMHBI cocTaBnsieT 12 3a4eTHbix(ble) eanHunu(bl) 432 yaca(os).

dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNINHBI 3K3aMeH BO 2 CEMECTPE; 3K3aMeH B 3 CEMECTpE;
3a4eT B 4 ceMecTpe.

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

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

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

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

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No AucCUMNIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspen
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nekuun MpakTnueckumelllaboparopHble
L 3aHaTUA pabortbl

Tema 1. lNpenmer
Jon3nkun. Ponb onbita u
Teopun B oU3NYEeCKOM
nccnenoBaHum.
[MpocTpaHCTBO 1 BpeEMS.
CsowicTBa cMMMETPUN.
" |IKnHematumka
marepuanbHou
To4kn.KuHemartumka
abCcontoTHO TBEPLOro
Tena.

Tema 2. 3aKoHbI
5 onHamukun. InHammnka > 5 3 0 5

CUCTEMbI MaTepuanbHbIX
TOYEK.

PervncrpaumnoHHblii Homep 2119614 DAEKTPOHHEH
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Mporpamma aucumnnuusl "dusmka”; 05.03.04 M'mopomeTeoponoris; NoUeHT, K.H. (aoueHT) AnbTwynep H.C. , npodpeccop, A.H. (BOLEHT)
MnbsicoB K.A. , noueHT, K.H. @unmnnosa E.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. OnncaHue
OBUXEHNS
MaTepuanbHON TOYKN
3. [oTHOCUKTENBHO 2 3 3 0 2
HenHepLmanbHOn
cuctembl otcyeTa. Cunbl
B npupoae.
Tema 4. Cunbl B
npupogne. TpeHue.
[Mpupona cun TpeHus.
Buabl TpeHns. Kak
YyrpaBnsTb TPEHUEM.
Cwvnbl ynpyrocti un
nedopmaunn. Buapl
necopmaunin. 3aKoH
'yka. QHeprus ynpyrow
nedoopmauunn.
Ownarpamma
pacTsXeHus.

KOHTpPO/IbHas

5 Tema 5. 3akoHbI 5 5 3 0 4 pabota

" [coXpaHeHwus.

Tema 6. duHamuka KOHTpONbHas
6. |abcontoTHO TBEPOOro 2 6 3 0 4 paboTta
Tena.

Tema 7. [1BnxeHue YCTHbIN ONpocC
7'>KmnKOCTeM 1 rasos. 2 / 3 0 2

Tema 8.
8. |[apmoHu4yeckmne 2 8 3 0 2
KonebaHus.

Tema 9. 3atyxatowme
KonebaHus.

g'BbmyxueHHue 2 9 3 0 4

KonebaHus.

Tema 10. Ynpyrue
BOJIHbI.

Tema 11. Mogenb
naeanbHOro rasa.
11.|Temnepartypa. 2 11 3 0 2
Pacnpenenenune
Makcsenna.
Tema 12.

12.|PacnpeneneHve 2 12 3 0 2
BonbumaHa.

Tema 13. lNepsoe
13.|Havano 2 13 3 0 2
TEPMOAMHAMUKMN.

10 YCTHbIA ONpPOC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

MX TPYAO0EMKOCTb
(B yacax)

abortbl,

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

14.

Tema 14. Btopoe
Hayano
TEPMOANHAMMKMN.
SHTponus.

14

TecTmpoBaHune

15.

Tema 15. PeanbHblie
rasbl, XNUOKOCTU U
TBEpPAblE TENA.

15

16.

Tema 16. da3oBble
nepexogpl.

16

TecTmpoBaHune

17

Tema 17.
onekTpocTartmyeckoe
none. 3akoH
COXpPaHeHNS
3NEeKTPUYECKOro
3apsagna. 3akoH KynoHa.

‘IHanpsxéHHOCTb

9NEKTPUYECKOro nons.
Teopema ["aycca n eé
NpUMEHeHNe.
[MNoTeHuwan n pa3HoCcTb
NoTeHUnanos.

1,2

YCTHbI ONpOC

18.

Tema 18. [poBogHUKM B
3NeKTPUYECKOM none.
ONEeKTPOEMKOCTb 1 ee
eanHNLbI.
KoHpeHcaTopbl.
InekTpunyeckoe none
3emnn.

19.

Tema 19. OunanekTpuku
B 9NEKTPUYECKOM rone.
MexaHn3m
nongpusauun.

4,5

20.

Tema 20. [1oCTOSIHHbIN
SNEKTPUHCKUIA TOK.
3akoH Oma B
angodpepeHumnanbHoOm
gopwme. lNpasuna
Kunpxrodgoa.

TecTmpoBaHune

21.

Tema 21. OnemeHTbl
don3nkun TBEPOOro Tena.
OcHoBHble ngen
KBaHTOBOW Teopumn
3NEeKTPOHHOro rasa u ee
npUMeHeHne K
mMeTtannam,
NONyrnpOBOLHUKM U
ONaneKkTpukam.

Tepmonapa.

7,8

YCTHbI ONpOC

PernctpaumoHHbin Homep 2119614
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

22.

Tema 22. MarHuTtHoe
none. Baanmopencrtene
9NEMEHTOB TOKa. 3aKOH
Amnepa. NHaykumsa n
HanpaBNeHHOCTb
MarHMTHOro Nons.
3aKkoH
Buo-Casapa-/lannaca.
Cwna JlopeHua. 3akoH
9NEeKTPOMarHUTHOM
nHaykumm dapapes.
CamounHagykums.
BaanmounHaykums.

9-11

YCTHbI Onpoc

23.

Tema 23. MarHeTnam
BelecTBa.
HamarHunyenune
BewectBa. Mooenb
MONEKYNSAPHbIX TOKOB.
BekTop HamarHu4eHus.
MarHutHoe none B
BellecTBe.

12,13

24

Tema 24. [lepeMeHHbIi
TOK. [NpoxoxaeHve
nepemMeHHoro Toka
Yyepes eMKOCTb U
WNHOYKTUBHOCTb.

’ BeKTOprIe anarpamMmmbl.

3akoH Oma gns
nepeMeHHOro Toka.
MouwHocTb
nepeMeHHOro Toka.

14

YCTHbI Onpoc

25.

Tema 25.
onekTpunyeckme
KonebaHus.
KonebatenbHblit KOHTYP.
OudbdepeHunanbHoe
ypaBHeHNEe COOCTBHHbIX
3NEeKTPOMarHUTHbIX
KonebaHwii B
KonebatenbHOM
KOHType. 3aTtyxaiowme
konebaHus,

BbIHY>X AE€HHbIE
KonebaHus.

15,16
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

26.

Tema 26.
OnekTpoMarHUTHoe
none. Baanmocesasb
9NEKTPUYECKUX 1
MarHUTHbIX MONen.
OCHOBHbIE NONOXEHUS
Teopum Makceenna.
Buxpesoe
anekTpuyeckoe none.
Tok cmeleHuns.

17,18

YCTHbI Onpoc

28.

Tema 28. lNpenmer
ontukn. CnekTp
9NEeKTPOMarHUTHbIX
BOSIH. OCHOBHble
3aKOHbl
reoMeTpuyeckomn
ONTUKMN.

1,2

29.

Tema 29.
NHTepdepeHuns ceeta.

3,4

30.

Tema 30. Oundppakumns
ceeTa.

5,6

31.

Tema 31. MNonapuzauns
ceeTa.

7,8

KONnokenym

32.

Tema 32. Oucnepcus
ceeta.

9,10

33.

Tema 33. lNornoweHne n
paccesiHue ceeTa.

11,12

34.

Tema 34. Tennosoe
nany4yeHne

13,14

35.

Tema 35. DOTOHbI.
KopnyckynspHo-BONHOB(
nyanvam.
CnekTpanbHble
3aKOHOMEPHOCTU
N3ny4yeHns.

n

15

36.

Tema 36. CtpoeHune
aToma. AToMHOE a40.

16

YCTHbI ONpoC

Tema . Toroesas
doopma KOHTpons

9K3aMeH

Tema . NITorosas
doopMa KOHTpOns

9K3aMeH

Tema . Itorosas
doopMa KOHTpoOns

3a4ert

NTtoro

116

110

4.2 CopepxaHume ANCLUMIUHDI

PernctpaumoHHbin Homep 2119614
CtpaHnua 8 ns 29.

2
1184

AE
HH

PHEORM,

KETPOHHBH

A

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 1. NMpenmet cpusnkun. Ponb onbita U Teopun B HuU3nN4ecKoMm uccnenoBaHun.
MNMpocTtpaHcTBO M Bpems. CBoncTBa cummeTpun. KnHematnka matepmanbHoOn
Toukun.KuHematmka abconoTHO TBEpPAOro Tena.

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

MpenmeT puamkun. Ponb onbita 1 Teopumn B on3N4EeCcKoM nccnenosaHun. Cucrtema eamHmL.
OCHOBHbIE KMHEMATNYECKNE XapaKTePUCTMKN ABUXEHNS MaTepuasibHOM TOUKW: NyTb, NepeMeLLEHNE,
CKOPOCTb. yCKOpeHne. HopmanbHoe 1 TaHreHUManbHoe YyCKOpPeHne Npu KPUBONIMHERHOM ABUXEHUN.
KnHemaTvka aBuxeHns abcontoTHO TBEPAOro Tena. Yrnoas CKOpoCTb U Yr0BOE YCKOPEHME.

naboparopHas pabora (2 4aca(oB)):

OnpegneneHne NNOTHOCTM TBEpAOro tena. Teopust ownbok. OueHka NorpewHoOCT N3MepPeHUs.
Tema 2. 3aKoHbI gUHaMuKW. [iIuHaMuKa cMcteMbl MaTtepuanbHbIX TOYEK.

JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

OCHOBHble 3aKOHbI AUHAMUKW. VIHepumanbHble U HenHepumanbHble CUCTEMbl OTcHeTa. 3akoH
nHepummn (1 3akoH HboToHa). OCHOBHOE OMHaMUYeckoe ypaBHEHWE OBUXEHMUS TeN. 2 3aKOH
HbtoToHa B andpepeHumanbHom popme. VIMnynbc matepmanbHOM TOHKKU. 3 3aKOH HbloToHa.

naboparopHasi paborta (2 4aca(oB)):
JKCnepuMeHTanbHas Npoeepka BTOPOro 3akoHa HbloToHa.

Tema 3. OnucaHue OBUXEHUS MaTepuanbHON TOYKU OTHOCUTENbHO HENHEpPLMaNIbHOW CUCTEMbI
orcyeta. Cunbl B npupogae.

JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

OnucaHve OBUXEHNS MaTepuanbHO TOYKM HeMHepLManbHblX cuctemax otcyeta. Cunbl nHepUUn B
nocTynaTtenbHO ABMXYLlecs cucteMe otcyeTa. Bpauatowascs cuctema otcyeta. LieHTpobexHas
cuna nHepummn 1 cuna Kopuonuca. Cunbl B npupoae. 3akoH BCEeMUPHOro TaroteHns. Cuna TsxecTu
1 Bec. BnusiHue BpalueHust 3emnn Ha yckopeHme csoboaHoro nageHus. Mpunmesi.

naboparopHasi pabora (2 4aca(oB)):

Orlpe,ueneHVIe YCKOpPEHUA cB0OOOHOro NageHust C NOMOLLbIO MaTEMATNYECKOrO U don3nyeckoro
MasATHKKA.

Tewma 4. Cunbl B npupopae. TpeHue. NMpupopa cun TpeHns. Buabl TpeHns. Kak ynpaenstb
TpeHueM. Cunbl ynipyrocty n aecpopmauun. Bugbl pecpopmauuin. 3akoH N'yka. dHeprusa
ynpyrou pecdopmauun. [ilvarpamma pactsxXeHus.

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

Cunbl B npupoae. TpeHue. MNpupoaa cun tpeHms. Cyxoe TpeHne CKONbXeHMs 1 kadeHns. Cuna
TpeHus nokos. Bsskoe TpeHune. Cunbl ynpyroctv n gegopmaummn. Buabl necdpopmaunii. 3akoH Myka.
SHeprusa ynpyroii gedoopmaummn. uarpamma pactsixkeHus.

naboparopHas pabora (2 4aca(oB)):

Cwunbl Ha HaknoHHOW nnockocTu. OnpefeneHne KoaguUMEHTa TPEHUSI.
Tema 5. 3akoHbI coOXxpaHeHuUs.

NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

I/|MI'IyFIbC CUCTEMbl MaTepunalnbHbIX TOYEK. 3aKkoH COXpaHeHuns nmnynbca. MexaHuyeckas pa60Ta.
KOHCGpBaTMBHbIe cunbl. NoTeHumanbHas 3Heprunsa 1en B none CUibl TAXECTWN. KnHetnyeckas
3HEepruns. TeopeMa 0 KMHEeTn4yecKkowu SHEpPrunn. 3akoH coxpaHeHu NONMHOWN MexaHN4eCcKomn SHEpPrunn.

naboparopHasi pabora (4 4aca(oB)):

OnpepneneHne CKOPOCTW Ny C MOMOLWbBIO KPYTUNBHOrO MasiTHMKa. MNpoBepka 3akoHa COXpaHEHUS
MMMynbca Npu ynpyrx n Heynpyrux yaapax.

Tema 6. [luHamuka abCconOTHO TBEPAOro Tena.
JNIeKLMoHHOoe 3aHsitTne (3 4aca(os)):

InHamuka abcontoTHo TBepaoro tena. OCHOBHOE ypaBHeHMe anHamunkn. MomeHT cun. MoMeHT
nHepumn. Teopema lMorireHca - WrenHepa. MoMeHT umnynbca. YpaBHEHNE MOMEHTOB. 3aKOH
coxpaHeHns MOMeHTa umnynbca. ['mpockonsl. KnHeTnyeckas sHeprus spaiwarouerocs tena.

naboparopHas pabora (4 4aca(oB)):
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MpoBepka OCHOBHOIrO YpaBHEHMS BpallaTeNbHOM AMHAMUKK C noMollbio npnbopa Obepbeka.
OnpepeneHve MOMeHTa UHepLMN MaxoBoro koneca. OnpeneneHne MOMEHTa MHepPUUM OU3N4eCcKoro
MasiTHMKa. OnpeneneHne MOMEHTOB MHEPLIMN CUMMETPUYHBIX TEN Pa3HON oopMbl.

Tema 7. [1BUXeHMe XUaoKoctem n ra3os.
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

OcCHOBHble 3aKOoHbI rmapocTaTukn. [enxeHne ngeanbHoOM XUOKOCTH B NoToke. [None BekTopa
ckopocTu. JInHum Toka. CTaumoHapHbI NOTOK.Y paBHEHNE Hepa3pbiBHOCTU. YpaBHeHe bepHynnn n
ero cnegcteus. Kputepun npumeHnMocTy ypasHeHust beprynnu. HYucno PenHonbaca. JlammHapHoe
N TypOyneHTHOEe TedeHne Xnakoctu. 3akoH lNMyasenns ong naMmHapHbIX NOTOKOB.

naboparopHas pabora (2 4aca(oB)):

OnpeneneHme KNMHEMATNHECKNX XapPaKTEeEPUCTUK ra3oB Npn nNnpoTekaHnn 4yepea Kkanmnnsp.
Tema 8. FapMoHMUeckue KonebaHus.

JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

"apMoHmnyeckme konebanus. KnHematmka konebaHuin. [Mpadgouyeckoe npeacrasneHne
rapMOHMYecknx konebaHuin. YpasHeHne cBOOOAHbIX He3aTyxalowmx konebaHuin Ha npumepe
MPY>XMHHOrO U MaTeMaTUYeCcKoro MasiTHUKOB. DHEPrusi rapMoHn4eckoro ocuunnsitopa Cnoxexue
rapMOHUYECcKMX konedaHnin ogHOro HanpasneHus. buennsi. CnoxeHvie B3avMHO-NepneHanKynspHbIX
konebaHwuii. Purypsbl Jlnuccaxy.

naboparopHas pabora (2 4aca(oB)):

OnpepneneHne 4acToTbl KAMEPTOHA METOA0M BMEHWNIA.

Tema 9. 3atyxarowme KkonebaHus. BoiHyXaeHHble KonebaHus.
JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

3atyxatowume konebaHus. YpaBHeHue 3atyxarowmx konebaHuii n ero pelweHne. KoagppuumeHT
3atyxaHusi. Bpems penakcauun konebaHuii. lekpeMeHT 1 norapudoMmnyeckmin 4EKpeMeHT
3atyxaHusi. [LobpoTHOCTb. Aneproanyecknii paspsa. BoiHyxaeHHble konebaHus. Pe3oHaHc .

naboparopHasi pabora (4 4aca(oB)):

OnpepneneHve nekpeMeHTa 3atyxaHusi NPY>XMHHbIX MasiTHUKOB. 3y4eHne cBO6OAHBIX U
BbIHY>XAEHHbIX KonebaHuii TOPCMOHHOMO MasTHUKA. 3yyeHne siBNeHns pe3oHaHca TOPCUOHHOMO
MasiTHMKa.

Tema 10. Ynpyrve BOJHbI.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

Ynpyrue BonHbl. [1pogonbHble 1 nonepeyHble BONHbI. Pa3oBas CKOPOCTb U A/IMHA BOJHbI.
YpaBHeHue beryuwein BonHbl. CBoncTBa BoNH. NHTEpdbepeHuns BonH. Ctosyas BONMHbI. 3BYK.
OO6bekTMBHbIE N CYOBEKTMBHBIE XapakTepUCTKK 3ByKa. Tembp 3Byka. ddodpekT donnnepa.

naboparopHasi pabora (2 4aca(oB)):

ViccnenoBaHue BOMH Ha NOBEPXHOCTU BOAbIl. M3yyeHne adpdpoekTa [onnnepa ynbTpasBykKOBbIX BOJH.
Tema 11. Mopenb npgeanbHoro rasa. Temneparypa. PacnpeneneHne Makcsenna.
JIeKLMOHHOe 3aHsiTne (3 4aca(os)):

Moctynatbl MKT. Cunbl B3anMoLencTens mexay monekynamu. Mogenb ngeanbHoro rasa.
YpaBHeHne CoCTosSAHNSA ngeanbHoro rasa. 1sonpoueccol B razax. OcHoBHoe ypaBHeHne MKT rasos.
TemnepaTypa kak Mepa cpefHeil KNHeTU4eCKon aHeprum monekyn. PacnpeneneHne Monekyn rno
ckopocTam (Makceenna).

naboparopHas pabora (2 4aca(oB)):
3akoHbl naeanbHOro rasa.

Tema 12. PacnpeneneHuve bonbumMaHa.
JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

Monekynbl B none cunbl TaxecTtn. bapometpudeckas goopmyna. PacnpeneneHne monekyn no
noTeHumnanbHbIM 3Heprusam (bonbumaHa). SBneHus nepeHoca: onddysns, TENNONPOBOAHOCTb,
BA3KOCTb.

naboparopHasi paborta (2 4aca(oB)):
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OnpeneneHne BA3KOCTA XuaokocTen metogom CTokca. 3aBUCUMOCTb KOSDMULIMEHTA BS3KOCTM OT
Temneparypbl.

Tema 13. NepBoe Hayano TepMoonHaMUKW.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

BHyTpeHHsAs aHeprns kak oyHKLMSA COCTOSHNS ra3a. 3akoH O paBHOpaCcnpeneneHny Heprum no
cTeneHsm ceoboabl. Pabota rasa. Tennota, cnocobel Tennonepenayn. lNMepsoe Havyano
TepmMoauHamukm. AnmnabaTmnyeckuin npouecc. TennoemkocTb rasa. YpasHeHne Maiiepa. YpaBHeHune
Tennosoro 6anaHca.

naboparopHas pabora (2 4aca(oB)):

Onpegnenexne koadpduumeHTa lNMyaccoHa n n3oxopunyeckor TennoeMkocTy Bo3ayxa. OnpeaeneHve
nokasartensi aamnabartbl pasHbix ra3oB Ppe3oHaHCHbIM MeTonoM. OnpenenexHve yaenbHoii
TENNOeMKOCTU TBEPAbIX TEN.

Tema 14. Bropoe Hayano TepMOANHAMUKU. DHTPONUSA.
JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):

ObpaTtumble U HeobpaTuMble npouecchl. Tennosble MalwnHbl. KoadhdnumMeHT None3Horo aencTeus.
MpeanbHas Tennosas MawmnHa. Teopembl KapHo. SHTponus. 3akOH BO3pacTaHUs SHTPOMMUMN.
Cratmctuyeckas HTepnpetauus aHTPonmm.

naboparopHas pabora (2 4aca(oB)):

MpeobpasoBaHne pas3nuyHbIX BUOOB 3HEpPrun B Tenno. ViccnenosaHue pexuMos paboTbl ABuratens
Ha HarpeToM BO3ayXe.

Tema 15. PeanbHble rasbl, XUOKOCTU U TBEpAble Tena.
JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

PeanbHble rasbl. YpasHeHvne BaH-nep -Baanbca. VI3oTepmbl peanbHbix ra3os. HacbiweHHbIe napbl.
MeTtacTtabunbHble COCTOSIHUS NMEPECHIWEHHOrO Napa 1 neperpeToit xuakoctu. Kputnyeckoe
COCTOSIHWE, KpUTn4eckne napameTpsbl. [oBepxHOCTHOE HaTsaxeHue. [laBneHve non n3orHyTom
noBepxHOCTb. CMaumnsaHune. KannunnsapHoCTb.

naboparopHasi pabora (4 4aca(oB)):

OnpepeneHne koadhdmumeHTa NOBEPXHOCTHOrO HaTsxeHus soabl. OnpegenexHme KoaghdmuneHTa
06 bEMHOr0 paclmnpeHunst xmaokocten. HabnooeHme KpUTUHECKOro COCTOSIHUS adompa.

Tema 16. Pa3oBble Nnepexoabl.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

MoHsiTne chasbl BelecTBa. PazoBble Nepexonbl NEPBOro U BTOPOro poaa. YpasHeHne KnanepoHa -
Knayswyca. uarpamma coctosiHusi. TpoiiHas Touka.

naboparopHasi pabora (4 4aca(oB)):
OnpepneneHne CKPbITOW TENNOTbI PA30BbIX NEPEX0A0B MaBMEHNS NibAa U NCNAPEHUS BOSbI.

Tema 17. dnekTpocTaTtmyeckoe nosne. 3aKOH COXpaHeHUs NeKTpMYeckoro 3apsna. 3akoH
KynoHa. HanpsixXéHHOCTb aneKTpuyeckoro nons. Teopema Naycca n eé npuMmeHeHue.
NMoTeHuman n pasHOCTb NOTEHLMANOB.

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

[atb obwme npeancTaBneHns o NpUpPoae SNeKTPOCTaTMYECKOrO NOMs, ANEeKTPOCTaTUYECKUNX
3apsnax. MNpreecTn popMynbl 3akoHa KynoHa, anekTpo cTaTMyeckoro noss. co3naBaemMoro
TOYEYHbIM 3apPSAO0M, CIOXEHMS aNeKTpocTaTmieckmx nonei n ap. [lokasatb Teopemy aycca.
PaccMoTpeTb (o3MYeCcKrin CMbICT NMOHSTWIA NOTEHUMAN U pa3HOCTb NoTeHumnanos. MNokasaTb Ha
npuMepax Ucronb3oBaHne 3Tux oopMyn Ons pacyéta anekTPocTaTUYECKMX None U NoTeHUNanos B
crnyyae pasfiMyHbIX PacronoXeHul aNeKTPUYECKUX 3apsaos.

naboparopHas pabora (4 4aca(oB)):
ViccnepnoBaHune akBUNOTEHUMANbHbBIX NOBEPXHOCTEN B 9NEKTPONIUTMYECKON BaHHE.

Tema 18. NMpoBOAHMNKM B 3NIEKTPUYECKOM MoJie. INEeKTPOEMKOCTb U ee e AUHULLbI.
KoHpeHcaTopbl. dneKTpuyeckoe none 3eMnu.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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PaccmoTpeTb pacnpeneneHune 3apsnos B NpoBogHuke. [laTb onpeneneHne anekTpoémMKoCTy.
PaccmoTpeTb pacnpeneneHune 3apsnos U NOTEHUMANOB B Cly4ae nocneaoBTeNbHOMO 1
napannenbHoro CoeanHeHUsl KOHAeHcaTopoB. PaccMoTpeTb MPUPOLY INEKTPUYECKOro Nonst 3emu.

Tema 19. InanekTpuKun B aneKTpuyeckom none. MexaHusm nonsipusauuu.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

BeecTtu noHsATHE AMNONbHOrO MOMEHTA, BEKTOpa nonspusaumu. BeiBecTn ero goopmyny u natb
NOHATNE NOBEPXHOCTHOW MAIOTHOCTU 3apsaaa, ANSNEKTPUYECKON BOCMPUMMHYUBOCTM U
npoHuuaemMocTu. BekTop anekTpuyeckon nHaykumn. NonsipHbie 1 HenonsipHble ON3NEKTPUKW.
CerHeToanekTpukm n nx ceorcTea. [NbesoanekTpnyeckuin agexT.

Tema 20. NMocTosiHHBIN 3neKTpuyYckum ToK. 3aKkoH Oma B guchchepeHumanbHon opme.
MpaBuna Kupxrodpa.

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

PaccMoTpeTb npmpoay anekTpu4eckoro Toka 1 gatb 3akoH Oma ans nonHom uenu. Beisectu
doopmyny ans 3akoHa Oma B gudodoepeHumnansHom goopme. Ing pa3seTBAEHHbIX ANEKTPUYECKMX
uenen cgoopmynmposatb npasuna Knpxroga n npaesmna 3HakoB. PaccMoTpeTb 3aBMCUMOCTb
COMpPOTUBIIEHNSA OT TEMNEepPATypbl U SABNEHNE CBEPXNPOBOANMOCTN. BbicokoTemnepaTypHas
CBEpPXNPOBOAUMOCTb.

naboparopHas pabora (4 4aca(oB)):
MpoBepka 3akoHa Oma n n3amepeHne yaoenbHoro conpotmenenus. MNMpasmna Knpxroga.

Tema 21. AnemeHTbl pU3NkKu TBepAoro tena. OCHOBHble UOEN KBaHTOBOW Teopun
3N1eKTPOHHOrO ra3a u ee NPMMeHeHWe K MeTasnnam, NoNynpPoBOAHMUKM U AN3NEKTPUKaM.
Tepmonapa.

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

OneMeHTbl punaunkm TBEpLOro Tena. OCHOBHbIE NOHATUSA KBAHTOBOW TEOPUN N MPUHLMNMbI
3arnoNIHEHMS SHEPreTUYEeCKNX 30H B MeTannax n amanektpukax. dHeprus Pepmu. deneHne 3eebeka
N KOHTAKTHasi pa3HoCTb NoTeHUManos. MNpuHuunbl paboTbl Tepmonapbl. [1onynpoBOAHNKN UX
CBOWCTBa N NCMNOJIb30BaHMe.

naboparopHas pabora (6 yaca(oB)):

AdhdpekT 3eebeka. Onpenenenne Tepmo SC Kak oyHKLMUN pasHOCTW TeMnepaTyp. MamepeHne
TeMnepaTypHOI 3aBMCUMOCTN CONPOTUBNIEHUS METANNIOB. IamepeHne TeMnepaTtypHOil 3aBUCMOCTH
COMpPOTUBNEHMS NONYNPOBOAHNKOB.

Tema 22. MarHutHOe none. Bsaaumopencreue aneMeHToB Toka. 3akoH Amnepa. UHaykums un
HanpasneHHOCTb MarHUTHoro nonsi. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHua. 3akoH
3aNeKTpoMarHuTHom uHaykuum dapanes. CamomHaoykumus. BaamumonHaykums.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MarHutHoe none. OnbiTbl ApcTena. 3akoH AMnepa Kak B3auMoOencTBue AByX 9NEMEHTOB C TOKOM.
3akoH brno-Casapa-Jlannaca. BuxpeBsoi xapaktep MarHMTHOro nons. Teopema o NONHOM TOKe.
BbiBoa coopMynbl cusibl JlopeHua. 3akoH anekTpoMarHuTHom nHaykunm dapanes. AsneHns
CaMoOVHOYKUUN 1N B3AUMOVHIOYKLUUN, N UX NPOSIBNEHNS Ha NpakTuke.

naboparopHasi pabora (6 4aca(oB)):

1./3y4eHne cunbl B3anMoeicTBUSt MPOBOLHUKOB C TOKOM. 2.0npeaeneHve yaenbHoro 3apsaa
anekTpoHa. 3.M3meperne SC nHayKUMM B NPOBOASILLEV paMKe, ABUXYLLEACS B MArHUTHOM Mone.
4.\3mepeHne NHOYKUMM MarHUTHOrO MONSi MarHWTHOrO Nons 3eMn METOA0M Bpallatoweinics
VHOYKUMOHHOM KaTywWKM.

Tema 23. MarHeTu3m BewlectBa. HamarHuyeHue Belwectsa. Mogenb MOneKynsipHbIX TOKOB.
BekTop HamarHu4yeHus. MarHuTHoe none B Bell,eCTBe.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MarHeTn3m BewwectBa. MarHWTHbI MOMEHT TOKa, MOAENbMONEKYNSIPHBIX TOKOB M BbIBOA OOPMY /bl
BEKTOpa HamarHnyeHunsi. MarHuTHasi NpoHMLAEMOCTb BOCNPUMMYMBOCTL BelwecTB. Knaccudpumkaums
MarHWTHbIX MaTepuanos. PeppoMarHeTUKM 1 X OCHOBHbIE YeTblpe CBOMCTBA. MarHuTHoe none
3emnun, ero OCHOBHbIE MapaMeTpbl 1 MEXaHU3M ero BO3HUKHOBEHUSI.
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Tema 24. lNepemeHHbIN TOK. NpoxoxaeHue NnepemMeHHOro Toka 4yepe3 eMKOCTb U
MHAOYKTUBHOCTb. BekTOpHbIEe Anarpammbl. 3akoH OMa ons nepeMeHHOro Toka. MowHocTb
nepeMeHHOro ToKa.

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

MepeMeHHbI TOK 1 ero oopMbl. NPOXoXAeHNEe NEPEMEHHOIO TOKa Yepes3 NHAYKTUBHOCTb U
éMkocTb. CaBur cpas Mex .y TOKOM U HanpsiXeHnem. BekTopHble anarpammbl U 3akoH Oma ans
NepeMeHHOro Toka. BelBeCTV chopMyy MOLWHOCTM 4151 NEPEMEHHOMO TOKa.

naboparopHas pabora (6 4aca(oB)):

I/I3MepeH|/|e nMnenaHca B uensx ¢ KOHOeHcCaTopom n OMM4ECKM CONPOTUBJIEHNEM. I/I3MepeH|/|e
nMnedaHca B Lensx ¢ KaTywkon MHOYKTUBHOCTU U OMUYECKUM COMNMPOTUBNEHNEM.

Tema 25. Onektpuueckue konebaHus. KonebarenbHbin KOHTYp. OudpcbepeHumanbHoe
ypaBHeHWe COO6CTBHHbIX 3/1IEKTPOMarHMTHbIX KonebaHun B KonebatenbHOM KOHType.
3aryxawouime KonebaHus, BbIHyXOeHHble KonebaHus.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

AnekTpunyeckue konebaHnsa B konebatenHoM KOHType. PaccMoTpeTb cnyyam "naeanbHoro " KoHTypa,
"peanbHOro" KOHTypa u BblHyXAeHHble KonebaHns B nocnenoBateNibHOM konebatenbHOM KOHTYpe.
Pe3oHaHC HanpsaxeHui 1 ero NpuMeHeHue.

naboparopHasi pabota (4 4aca(oB)):
CB0b60aHblE aNeKTpoMarHMTHble konebaHusl.

Tema 26. dnekTpoMmarHuTHoe none. BaauMocBsA3b INEKTPUYECKMX U MarHUTHbIX NMONen.
OcHoBHble nonoxeHus teopun Makcsenna. BuxpeBoe anektpuyeckoe rnone. ToK CMeLLeHus.

JNeKLMOHHOoe 3aHsiTue (4 4yaca(os)):

B3anmocsasb ANEeKTPU4EeCKNX N MarHNTHbIX nonen. !-e n 2-e NONOXeHNs Teopun Maksenna. Tok
cmeleHnsa. atb YpaBHEHUSA Makcsenna B I/IHTeI'paJ'IbHOI7I bopMe 1 nokasaTtb nx Cpl/l3|/|‘-IeCKVII7I

CMBbIC/1. PaCCMOTpeTb MEeXaHN3M O6p8.3033.HV|9| SNEKTPOMArHNUTHbIX BOMH N UX csonicTea. WWkana
ANEeKTPOMAarHnTHbIX BOJTH.

naboparopHas pabora (6 4aca(oB)):

l/I3yL|eH|/|e pacrnpocCTpaHeHnsa aNnekKTpoMarHnTHbIX BONMH OeUNMEeTpOoBOro gnana3oHa B
,U,ByXHpOBO,D,HOVI NNHNN.

Tema 28. I'Ipe,u,mer ONTUKN. CﬂeKTp ANEeKTPOMAarHNTHbIX BOJIH. OCHOBHbI€ 3aKOHbI
reomeTqueCKoﬁl ONTUKMN.

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

CnekTp 9aneKTpOMarHUTHbIX BOMH 1 AnanasoH BOMH OTHOCAWMIACS K OMTUKE. 3aKOHbI
reoMeTpPUYECKOl ONTUKM- OTPAXEHUS N NpenoMneHns ceeta. M3obpaxeHns B cpepuyeckmnx
3epkanax. [lonHoe BHyTpeHHe oTpaxeHue. [NpenomneHne Ha cgoepuyeckor noeepxHocTn. dopmyna
nVH3bl. MNocTpoeHune nsobpaxeHuii ans cobupatollein n paccesarowein nnuH3. Teneckon u
MUKPOCKOTT.

naboparopHas pabora (4 4aca(oB)):

BbinonHeHne paboTt Ha reoMeTpunyeckyto onTuky : " MsydyeHne LieHTprpoBaHHbIX ONTUYECKOA

cucTembl”, "onpeneneHne nokasarensa npenomneHns” | "npocrenwme ontTmyeckme cucTembl”
Tema 29. UHTepdpbepeHLUs cBeTa.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

NHTepdepeHumns cBeToBbIX BONH. KOrepeHTHOCTb, NoNy4eHne KOrepeHTHbIX ONTU4eckKnx BonH. OnbIT
tOHra: VIHTepgepeHuns ot asyx wenen.NHTepdepeHLmsa B TOHKKX nneHkax. [pocseTneHne onTuku.
NHTepdepomeTp MarnkenbcoHa.

naboparopHasi pabora (4 4aca(oB)):
NabopatopHble paboTbl: 3epkano Jlnona, NHTepdepeHUMOHHbIE CBETOUNBLTPSI, KonbLa HbloToHa

Tema 30. Oucbpakumsa ceeta.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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Oudppakums Ha ogHon wenu. PacnpeneneHne MHTEHCMBHOCTU B ANADPaAKLMOHHOM KapTUHE OT
ofHon wenu. dudppakums B onbiTe ¢ UHTEpPdEpEHLMEn OT AByX wenen. OrpaHnyeHne
paspelatoLlein cnocobHocTn. Kputepuin Penesi. Paspeluatowas cnocobHOCTb TENECKONOoB U
MUKpOCKOMoB. [udpakumoHHasa peweTka.

naboparopHas pabora (4 4aca(oB)):

Nab.paboTtbl Oucppakums dpayHrodpepa Ha wenn. OgHo- 1 ABYMEpHble peleTkn. 30HHas
nnacTuHKa.

Tema 31. Nonspu3saumsa ceeTa.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

MnockocTb nongpudaumn.3akoH Mantoca. lNMonapusauns npu otpaxexHun. Yron bnoctepa.
Ontunyeckas akTMBHOCTb. ONTMYeckas aHM30TPOMNUSA: ABONHOE Ny4enpPenoMneHnin n AUXPON3M.
Kpyrosas u anauntnyeckas nonspusaums.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHble paboThbl: MonydeHne n nccnegoBaHne NonsipM3oBaHHOro CBeTa, V3yyeHre siBneHns
€CTECTBEHHOr0 BpalleHUst NNOCKOoCTM nonsipuaauunn, MiccnepgoBaHme NMHERHO - NONSIPU30BaHHOIO
cBeTa 1 npoBepka 3akoHa Mantoca V3yyeHune BpalleHus NNoCKOCTM NoNsipu3aumm Ha nonspumMeTpe.

Tema 32. [lucnepcus ceera.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

B3anmoperitcBme anekTpoMarHuTHbIX BOH ¢ BewecTBoM. [lucnepcusi ceeta. HopmanbHas u
aHomanbHas gucnepcus. FpynnoBasi CKOPOCTb. DNEMeHTapHas TeopUst AMCnepcum.

naboparopHasi pabora (4 4aca(oB)):

NabopartopHas paboTta no ViamepeHunto HopMasnbHO Oncnepcum
Tema 33. MNornowieHue n paccesiHme ceeta.

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

MornoweHwne ceeta. 3akoH byrepa. PaccesHue ceeta. 3akoH Penes. Sdpgoekt
Basunosa-YepeHkoga.

naboparopHas pabora (4 4aca(oB)):

NabopaTopHble paboThbl : MornoweHne ceeta, AHaNM3 CONHEYHOro cnekTpa
Tema 34. TennoBoe nsnyyeHuve

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Tennosoe nanyyenwne. MNpasuno Mpeso. 3akoH Kupxroga. AGCONOTHO YepHOe Teno. 3akoH
CretpaHa-bonbumaHna. 3akoH cMelleHns BuHa. dopmyna nanyyexu MNnanka. Ontuyeckas
nnpomeTpus. VICTOYHMKK cBeTa.

naboparopHas pabora (4 4aca(oB)):
akcnepuMeHTanbHas nposepka 3akoHa CtecpaHa-bonbumaHa

Tema 35. PoToHbI. KOpnyckynssipHo-BO/IHOBOW Ayanu3m. CnekTparnbHble 3aKOHOMEPHOCTU
N3Nny4yeHus.

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

doToadhpekT. 3akoHbl CToneTtosa. KopnyckynsapHasa Teopus cBeta u gotoadpdekT. ddpdpekT
KomntoHa. PoTOHbI 1 poxaeHue nap. KopnyckynsapHo-BoAHOBOM Ayannam. [punHUun
nononHuTensHocT. BonHoBas npupoaa matepun. Ldebporinesckas onnHa BOMHbl. DNEKTPOHHbIN
MMKPOCKOM. 3aKOHOMEPHOCTU B aTOMHbIX CrEKTpax.

naboparopHas pabora (4 4aca(oB)):
M3yyeHne 3akoHOB hoToadhdhekTa

Tema 36. CtpoeHue atoma. ATOMHOE f,4pO.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 2119614 5AE
CtpaHnua 14 n3 29. 111 VHI:I

S OEMALR G



Mporpamma aucumnnuusl "dusmka”; 05.03.04 M'mopomeTeoponoris; NoUeHT, K.H. (aoueHT) AnbTwynep H.C. , npodpeccop, A.H. (BOLEHT)

MnbsicoB K.A. , noueHT, K.H. @unmnnosa E.A.

Boposckas Teopusa atoma. Mogenb atoma TomncoHa. OnbiTbl NO paccesHUo anbga YacTuL.
SnepHas mogenb atoma. MNoctynatel bopa. OnbiT dpaHka u Mepua. AnemeHTapHas 6opoBckas
Teopus BOLOPOAHOro atoma. KBaHTOBO-MexaHM4yeckas Teoprs BOOOPOAHOro atoma. YpaBHeHue
WpenonHrepa. CocTas 1 xapaktepuctuka sgepHoro aapa. Macca vn sHeprus csasu agpa. lNpupoaa
AnepHbIX cun. PaonoakTuBHOCTb. SaepHble peakunn. TepMosaepHble peakunn. OneMeHTapHble
4yacTuupl.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNINHBI (MOAYNS)

Bupbl
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyAo0eMKOCTb g‘:‘%“g::):‘::;gﬁg;
AncuunnuHbl pcemeCTpa pabortbl (B yacax) a60TbI
CTYAEHTOB P
5 Tema 5. 3akoHbl 5 5 Egﬂggﬁiﬁ%; 3 KOHTpONbHas
" |coxpaHeHus. T
coxpaHe paborte paboTta
Tema 6. lnHamnka noarotoeka K
o KOHTpONbHas

6. |abconoTHO TBEPLOrO 2 6  |KOHTpPONbHOW 3 26023 a
Tena. paboTte P
Tema 7. [lBuxeHue noAaroToBka K -

7. o 2 7 THbIA on
XWOKOCTEN 1 ra3os. YCTHOMY Onpocy 8 ye onpoc
Tema 10. Ynpyrue NnoAroToBka K o

10. ' 2 1 THbIA On

0 BOJIHbI. 0 YCTHOMY Onpocy 3 ye onpoc
Tema 14. Btopoe
Hayano noarotoBka K

14. TePMOANHAMUKM. 2 14 TECTUPOBAHUIO 3 TecTposatne
OHTpONKS.

16 Tema 16. da3oBble 5 16 |MOAroToBKa K 3 TeCTNDOBAHME

‘Inepexobl. TECTUPOBAHUIO P
Tema 17.

OnekTpocTatmyeckoe

none. 3akoH

COXpaHeHns

9NEeKTPMNYECKOro

3apsna. 3akoH Kynona. noaroToska K o

17. - 1,2 THbIW on
HanpsX&HHoCTb 3 ’ yYCTHOMY onpocy 6 ye onpoc
9NEeKTPNYECKOro nons.

Teopema Maycca n eé

NPUMEHEHME.

[MoTeHuman n pasHoCTb

noTeHUManos.

Tema 20. [NoCTOAHHbBIV

SNEKTPUYCKUIN TOK.

3akoH Oma B noaroToBka K

20. - TecTUpoBaHu

0 andpgoepeHumnanbHom 3 6 TECTUPOBAHWUIO 6 eCTMpoBaHie
dopwme. lNpasuna
Knpxrogoa.
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

21.

Tema 21. SneMeHThbl
JoM3uKKN TBEPOOro Tena.
OcHOBHble noeun
KBaQHTOBOM Teopun
SNEeKTPOHHOro rasa u ee
NpPUMEHeEHNE K
MeTannam,
NonynpoBOAHUKM U
ON3NEKTPUKAM.
Tepmonapa.

7,8

NnoAroToBka K
YCTHOMY onpocy

YCTHbI Onpoc

22.

Tema 22. MarHutHoe
none. Bsanmonericteme
9NEMEHTOB TOKa. 3aKOH
Amnepa. IHaoykuns n
HanpaBNeHHOCTb
MarHMTHOro Nons.
3akoH
Buno-Casapa-/lannaca.
Cwuna JlopeHua. 3akoH
9/IEKTPOMarHMUTHOM
nHaoykunn dapanes.
CamownHaykuus.
BaaumonHoykums.

MoAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpocC

24.

Tema 24. lNepeMeHHbIN
TOK. MMpoxoxaeHne
nepemMeHHoro Toka
4yepes eMKOCTb U
WNHOYKTUBHOCTb.
BekTopHble gnarpammsi.
3akoH Oma ans
nepeMeHHOoro Toka.
MowwHocTb
nepeMeHHOoro Toka.

14

noaroToska K
YCTHOMY orpocy

YCTHbI Onpoc

26.

Tema 26.
OneKkTpoMarHnTHoe
none. Blanmocssa3b
9NEeKTPMNYECKMX U
MarHUTHbIX NONEN.
OCHOBHbIE NONOXEHUS
Teopun Makcsenna.
Buxpesoe
9NIeKTpn4Yeckoe none.
TokK cMelleHus.

17,18

MoAroToBKa K
YCTHOMY OMpocy

YCTHbI ONpOC

28.

Tema 28. lNpegmer
ontuku. Cnektp
9NEeKTPOMarHUTHbIX
BOSIH. OCHOBHblE
3aKOHbl
reoMeTpu4ecKomn
ONTUKMN.

1,2

noaroToska K
YCTHOMY Orpocy

YCTHbI OnNpocC

29.

Tema 29.
NHTepdepeHums ceeta.

3,4

MoAroToBKa K
YCTHOMY OMpocy

12

YCTHbI ONpOC
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Buabl
N dopMbl KOHTPONSA
V| pehen,.  [coueomfienens ) cawoctomenuion TPYACSUOCTS cauocromrenuon
CTYL,EHTOB P
Tema 30. dudpbpakuuns NnoAroToBka K o
30 geTa. 4 5,6 YCTHOMY ONpOCY 12 YCTHbIi# onpoc
noaroToBka K
8 KONMOKBUYM
31 Tema 31. MNonapuzauns 4 78 KONNOKBUYMY y
‘\ceeTa. " |noaroToeka k )
YCTHOMY OMpOCY 2 YCTHbI onpoc
Tema 32. lucnepcus NnoAroToBka K .
32, peta. 4 | 910 | Homy onpocy 8 YCTHbI ONPOC
Tema 33. lNornoweHune n NoAroToBka K -
33. paccesiHue cBeTa. 4 |1 YCTHOMY OMpoCy 8 yCTHbBIM OMPOC
Tema 34. Tennosoe noaroToBKa K -
34. n3ny4yeHue 4 13,14 YCTHOMY OMpOCy 8 YCTHbI OMpoc
Tema 35. DOTOHBI.
KopnyckynsipHo-BOnHOBQM
nyannam. noarotoBka K -
35, CnekTtpanbHble 4 15 YCTHOMY onpocy 6 YCTHbIM ONpOC
3aKOHOMEPHOCTH
N3ny4yeHms.
36 Tema 36. CtpoeHune 4 16 [moAroToskak 8 CTHBIT OMDOC
‘latoma. ATOMHOE 84pO0. YCTHOMY Onpocy y P
Ntoro 134

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
[ nekunm ¢ cnonb3oBaHMEM [EMOHCTPALIMM OMBITOB U SIPKWX SIBNEHU B (oU3MKe,

[ 06yueHe HaBbikam 1 NpUEMam pelieHns NPoCTeLNX 3aay;
[l npoBeneHe dusnyeckoro npakTrkyma
[ camocTosiTenbHas paboTa CTyneHTOB,
[ koHcynbTaumm.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NMpenmet cpusnkun. Ponb onbita U Teopun B ouU3nN4ecKkoMm uccnenoBaHun.
MpocTtpaHcTBO M Bpems. CBoncTBa cummeTpmn. KnHematnka marepmanbHou To4ku.KMHemaTtuka
abconoTHO TBEpAOro Tena.

Tema 2. 3aKoHbI guUHaMuKU. [luHaMuKa cMcteMbl MaTtepuanbHbIX TOYEK.

Tema 3. OnucaHne OBUXEHUSI MaTepuanbHON TOYKM OTHOCUTENIbHO HEUHEepPLIMaNbHOM CUCTEMDI
otcuyeta. Cunbl B npupoge.

Tema 4. Cunbl B npupopae. TpeHue. NMpupopa cun TpeHns. Buabl TpeHns. Kak ynpaenstb
TpeHueM. Cunbl ynpyrocty n aecpopmauun. Bugbl necpopmauuin. 3akoH N'yka. SHeprusa
ynpyrown aecopmauuun. [lnarpamma pactaxeHus.

Tema 5. 3akoHbI COXpaHeHusl.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:
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1. Teno maccon m = 1kr oBMXeETCS Mo CTONY, UMES B HA4YaNlbHOM TOYKE CKOPOCTb VO=2 M/C.
HocTturHys kpas ctona, Bbicota kKotoporo h = 1M, Teno nagaet. KoadppuumeHT TpeHns tena o cton k
= 0,1.0npenennTb KONNYECTBO TENNOTbI, BbIASNMBILEECS MPU HEYNPYroM yaape o 3emnto. MNyTb .
NPOVAEHHbIV TEIOM MO cTony S = 2M. 2. CTanbHOM wapuk maccon m = 20 r, nagas ¢ BblcoTbl h1 = 1M
Ha CTanbHY0 MANTY, OTCKakMBaeT OT Hee Ha BblcoTy h2 = 81cm. Haintu: a) umnynbc cunbi,
LeCTBOBaBLIEV HA NIMTY BO BpeMs yaapa; 6) Konm4ecTBo TennoThl, BblLAENMBILEECS NPU yaape.

Tema 6. JuHamuka abCconTHO TBEPAOro Tena.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. Ha ckambe XyKOBCKOro CUAMT Y4enoBeK U OepPXUT B BbITAHYTbIX pykax rupu no 10kr kaxnas.
PacctosiHme oT kaxaom rupu o ocu spaweHus ckambu |1 = 50 cm. CkaMbs BpawaeTcs ¢ 4acToToM
n1 =1 c-1. Kak n3meHuTcs yactoTa BpaleHns ckamby 1 Kakyto paboTy Nnpon3BeneT YeNoBek, eCnu
OH COXMET PYKM Tak, YTO PACCTOSAHNE OT KaXX 0N rmpn Ao oCY YMeHblunTcs 8o 12 = 20 cm ? MomeHT
NHepUMK Yenoseka 1 ckambi OTHOCUTENbHO ocy BpaweHus JO = 2,5 kr.mM2. Ocb BpaweHns npoxoamt
Yyepes LEeHTP Macc Yyenoseka 1 ckambu. 2. Maxosuk pagnycom 10 CM HacaxeH Ha ropu3oHTanbHyO
ocb. Ha 0bon MaxoBrka HaMoTaH LWHYpP, K KOTOPOMY NpuBsidaH rpy3 Maccor m = 800 r. Onyckasicb
PaBHOYCKOPEHHO, rpy3 npowen pacctosHue s = 160 cm 3a Bpemsa t=2 ¢. Onpenennts MOMEHT
NHepuunmn J MaxosuKa.

Tema 7. [1BUXEHMe XUaOKocTem n ra3os.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

1. YTo Takoe ngeanbHas Xmakoctb? 2. CTaumoHapHbI U HeCcTauMoHapHbI NoToK. 3. JIMHuKM ToKa u
TpybKkn ToKa. 4. YpaBHEHNE Hepa3pbIBHOCTM . 5. TeyeHne BA3KOI XNIOKOCTH.

Tema 8. FapmoHnueckue KonebaHus.

Tema 9. 3atyxarowme KonebaHus. BoiHyXaeHHble KonebaHus.
Tema 10. Ynpyrve BOJHbI.

YCTHbIVi OMPOC , NPUMEPHbIE BOMPOCHI:

OnpepneneHne BONHOBOro npouecca. [NpononbHbie 1 nonepeyHblie BosiHbl. OCHOBHbIE
KONMYECTBEHHbIE XapaKTepPUCTMKM BOMHbI - (0a30Basi CKOPOCTb U ONIMHA BOMHbI. YpaBHEHUE MTOCKON
beryuwei BOMHbI.

Tema 11. Mopenb npgeanbHoro rasa. Temneparypa. PacnpeneneHne Makcsenna.
Tema 12. PacnpeneneHue bonbumMaHa.

Tema 13. NepBoe Hayano TepMmoauHaMMUKW.

Tema 14. Bropoe Ha4yano TepMoANHaAMUKKU. DHTPOMNUS.

TeCcTMpoBaHue , NPUMepPHbIE BONPOCHI:
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1. 13 BCeX LUMKIMYECKMX MPOLLECCOB B TepMOAVNHAMUKE, NAYIWNX NPU OAHHOW MUHUMASTbHOWN 1
MakcuManbHol TemnepaTypax, HanbonbWwnM KO3PPMLUMEHTOM NONE3HOrO AeiCcTBNS obnapatoT
obpatmmble MawwmHbl, Npu aToM mx KM He 3aBucuT oT paboyero Tena, a onpenensercs
TeMnepaTtypon HarpesaTens u XonoannbHMKa. 9To OOPMyNMPOBKa: NMEPBOro 3aKkoHa TEPMOAMHAMUKIN
BTOPOro 3aKOHa TEPMOAMHAMUKM TPETbEro 3aKkoHa TEPMOANHAMYMKIN YpaBHEHUS TENNOBOro 6anaHca
TeopeMbl KapHo 2. B npupoae HEBO3MOXEH TakKon LIMKANYECKMIA NpoLecc, eMHCTBEHHbIM
pe3ynbTaTtoM KOTOpPOoro 6bino 6bl NpeBpalieHe TennoThbl, NONy4aeMo CUCTEMOI OT HarpesaTens unm
oKpyxatouiein cpenbl B paboTy. 3T0 (oOPMyNNPOBKA: NEPBOro 3aKkoHa TEPMOANHAMYMKIM BTOPOro
3aKoHa TepMoANHaAMNKN TPETbEero 3akoHa TepMoANHAMNKK BTOPOro 3akoHa TepMOoaNHaAMUKU
ypaBHeHus TennoBoro 6anaHca 3. TpeTbeMy Havany TepMOANHaMMKN COOTBETCTBYET cneaytowas
hopMynnpoBka: MIameHeHne BHYTPEHHEN S3HEPTMN CUCTEMbI PABHO CyMMe COOBLEHHOrO e
KonnyecTBa TennoTbl U paboTbl, NPON3BELEHHON HAA CUCTEMOI BHEWHUMU cunamn. M3 Bcex
LUMKIMYECKNX NPOLIECCOB B TepMOANHAMUNKE, naywmx npyu 4aHHON MUHUManbHOW 1 MaKkCMManbHOM
Temnepatypax, HanbonbWnM KO3PPMLMEHTOM NONE3HOrO AeicTBUS obnanaeT umkn KapHo.
KonuyectBo TennoTbl, COOBIWEHHOE CUCTEME, PACXOAYETCS Ha YBENIMYEHME €€ BHYTPEHHEN aHeprum 1
Ha paboTy, CoBepLIAaeMy0 CUCTEMON NPOTMB BHELWHUX C. ABCONIOTHBIA HyNb TEMNepaTypbl
HEeOOCTMXUM; K HEMY MOXHO Wb acCMMNTOTUYECKM NpubnuxaTtbes. 4. B TennonsonvpoBaHHoM
KOMHaTe Haxo4UTCS BKOYEHHbI B 3N1EKTPOCETb XONOANNbHUK C OTKPbLITOW ABepLei MOPO3UTbHOM
Kamepbl. TemMnepatypa B KOMHaTe OyeT CO BpEMEHEM: OCTaBaTbCS NMOCTOSIHHOM, T.K. XONOAUNBHUK
oxnaxpaeTt Bo34yX B MOPO3UbHOW KaMepe, a paamnartop Ha 3aaHern CTeHKe XonoauibHuKa ero
HarpesaeT NOHMXaTbCH, T.K. XONOAWUNbHUK OXnax.aaeT BO34yX B MOPO3WUSIbHOM Kamepe CUibHee, Yem
paonaTtop Ha ero 3afHel CTeHKe HarpesaeT OKpyXarlLwunii BO34yX yBenmineatbes, T.K. XONOAUTbHUK
oxnaxpaeTt BO34yX B MOPO3UIbHOW KaMepe MeHblue, YeM paanaTop Ha ero 3afHei cTeHke
HarpesaeT okpyxatowmin Bosayx 5. C yBenmyeHnem cteneHn ynopsaao4eHHOCTN TepMOANHaAMNYECKOM
CVCTEMbI €€ 3HTPOMMS: BO3pacTaeT; ybbiBaeT 0cTaeTcsl NOCTOSIHHOM 6. C yBeNIMY4eHMEM CTENEHN
pasynopsao4eHHOCT TEPMOAMHAMNYECKON CUCTEMbI €€ SHTPOMNWS: BO3pacTaeT yobiBaeT ocTaeTcs
NOCTOSAHHOW

Tema 15. PeanbHble ra3sbl, XUOKOCTU U TBepAble Tena.
Tema 16. dPa3oBble nepexonbl.
TEeCTUpPOBaHWE , NPUMEPHbIE BONPOChI:

. Mpun kpuctannnaauum Temneparypa BewecTsa: yBeNminBaeTCs YMeHbLIAeTCa He UBMEHSETCS paBHa
0 ?C cTtpemntcs k abcontoTHOMy Hynto 2. Mpu KoHAEHCaUMM Temnepartypa BeleCcTBa: yBENMYMBaETCS
yMeHbluaeTcs He nameHsetcs pasHa 0 ?C ctpemuTcs K abcontoTHoMy Hynto 3. [Npu nnaBneHnm
Temneparypa BelwecTBa: yBeNMYNBaAETCS YMEHbluaeTcs He nameHsieTcs pasHa 0 ?C cTpemuTcs K
abcontoTHOMY Hynio 4. [Mpy KMNeHnn Temnepartypa XUOKOCTU: yBEIMYMBAETCS YMEHbLIAETCS He
n3meHsetcs pasHa 100 ?C ctpemutcs k abcontoTHoMy Hynto 5. Mpn Kpuctannnsaumm BewecTsa
TennoTa: BblAENSEeTCS NornowaeTcs He uameHseTcs 6. Npu KoHgeHcauuun BewecTsa TennoTa:
BblOENSETCS NornowaeTcs He nameHsetcs 7. lNpu nnasneHuun BewecTsa TennoTa: Boloensercs
nornowaeTcs He N3MEHsEeTCs

Tema 17. dnekTpocTaTtuyeckoe rnose. 3aKkOH COXpaHEeHUA INEeKTPNYECKOoro 3apsana. 3akoH
KynoHa. HanpsixéHHOCTb anekTpuyeckoro nons. Teopema Faycca n eé npumeHeHwue.
NMoTeHuman n pasHOCTb NOTEHLMANOB.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

1.Paccuntatb HaNpsAXEHHOCTb 3NEKTPUYECKOro Nons U NoTeHuman co3faHHoro 3 To4eYHbIMU
NONOXUTENbHbIMU 3apsaaMm Q pacnonoXeHHbIMU B BEPLUMHAX PAaBHOCTOPOHHErO TPEYronbHMKa B
LEeHTpe OOHON N3 CTOPOH TpeyronbHuka a. 2./icnonbadys Teopemy ["aycca paccumTarb
HaNpPsSXeHHOCTb nons E BHyTpu 1 BHE 3apsXEHHOrO Wwapa, uunmHapa.

Tema 18. NMpoBOAHUKM B 3NIEKTPUYECKOM MoJie. INEeKTPOEeMKOCTb U ee e AUHULLbI.
KoHpeHcaTopbl. dnekTpuyeckoe none 3emnu.

Tema 19. InanekTpuKn B aneKTpnyeckom none. MexaHn3m nonsipu3sauuu.

Tema 20. NMocTOSAHHbIN aNneKTpUUCKun ToK. 3aKkoH OMa B audhdepeHumnansHomn hopme.
Mpasuna Kupxrodpa.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:
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YMeTb paccymTbiBaTb NapaMeTpbl pa3BeTBNEHHbIX SNEKTPUYECKIMX Lienel ¢ napannenbHbIM 1
nocnenoBaTtenbHbIM COEANHEHMEM COMPOTMBNEHNI Ri  ucTouHnkoB nutanms Ex, ucnonbays npeuna
Kupxrogoa 1 nprHUMnbI CNOXEHMS NocneaoBaTeibHO U NapannenbHO COeANHEHHbIX COMPOTUBNEHNIA.

Tema 21. AnemeHTbl pn3nku TBEpAoro tena. OCHOBHble UOEN KBaHTOBOW Teopun
3/1eKTPOHHOrO ra3a u ee NpMMeHeHWe K MeTasnnam, NoNynpPoBOAHMUKM U AN3NEKTPUKaM.
Tepmonapa.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

YcBouTb Matepuan no MetToanke N3MepeHnst Temnepartyp anekTpuyeckmumm metogamun. 3Hatb METOLbI
paboTbl 1 cnocobbl BKOYEeHUS Tepmonap. No3HakoMUTLCS CO CTPOEHMEM U MeTodamu paboTbl C
nonynpoBoaHNKamn. 3Hatb OU3NYECKNiA CMbICN aHeprun depmu.

Tema 22. MarHuTHOe none. Bzanmooencreme anemeHToB Toka. 3akoH AMnepa. UHayKuums n
HanpaB/ieHHOCTb MarHUTHoro nonsi. 3aKkoH buo-Casapa-Jlannaca. Cuna JlopeHua. 3aKoH
aneKTpoMarHuTHom uHaykuum dapanes. CamomHaoykums. BaamumonHaykums.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

3HaTb hM3nYeCKnii CMbICN U OCHOBHbI oOpMynbl 3akoHa AMnepa, buo-Casappa Jlannaca, 3akoHa
9NEeKTPOMArHUTHON NHAYKUNN Papanes, SBNeHns CaMoONHAYKLNN U B3aUMOMHOYKLUMN.

Tema 23. MarHeTu3m Belwectsa. HamarHnyeHue Bewiectsa. Monenb MoneKkynsipHbIX TOKOB.
BekTop HamarHM4yeHusi. MarHMTHOE Nnone B BelL,eCTBe.

Tema 24. NepeMeHHbIN TOK. poxoXxaeHue NepeMeHHOro Toka 4epesa eMKOCTb U
MHAOYKTUBHOCTb. BekTOpHblEe Anarpammbl. 3akoH OMa ons nepeMeHHOro toka. MoLwHocTb
nepemMeHHOro Toka.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

YMeTb CTPOMTb BEKTOPHbIE AnarpaMMbl B Ciy4ae BKIOYEHNS B LieNb UHOYKTUBHOCTA 1
anekTpoémkocTun. MNMoHMMaTh cbicn capura goas Mex .y TOKOM Y CONPOTUBNEHMEM.

Tema 25. dnekTpnyeckue konebanusi. KonebarenbHbin KOHTYp. duddepeHumnanbHoe
ypaBHeHue COOCTBHHbIX 3/1IeKTPOMarHMTHbIX KonebaHun B KonebatenbHOM KOHType.
3aryxawouwime KonebaHus, BbIHyXOeHHble KonebaHus.

Tema 26. dnekTpomarHuTHoe none. BaauMocBsA3b INEKTPUYECKMX U MarHUTHbIX NMONen.
OcHoBHble nonoxeHust teopun Makcsenna. BuxpeBoe anektpuyeckoe rnone. ToK CMeLLeHus.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

OCBOWTb MOHATUA: TOK CMELWEHNS N TOK npoBOOMMOCTU; NMOHUMATb pasindyme n CXoacTteso Mexny
HUMK. 3HaTb C*)I/ISI/I‘-IGCKI/IVI CMbIC/ ypaBHeHVIVI Makcsenna. YMeTb Hapucoeatb 3JIEKTPOMarHMTHy1O
BOJTHY, pacrnpoCTpaHAWyCs B NPOCTPAHCTBE.

Tema 28. I'Ipe,u,mer ONTUKN. CﬂeKTp ANEeKTPOMAarHNTHbIX BOJIH. OCHOBHbI€ 3aKOHbI
reomeTqueCKoﬁl ONTUKMN.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

3aKkOHbl FEOMETPUYECKON ONTUKM

Tema 29. UHTepdpepeHLUs cBeTa.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

PacueTt nHtepdepeHUnoHHON KapTuHbl. KOrepeHTHOCTb
Tema 30. Oucbpakumsa ceeta.

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

Ovdppakums. AHann3 oMdoPakLMOHHOW KapTUHBI, NMOMYYEHHON NPU BbINONHEHMN NabopaToOpHON
paboThbl

Tema 31. Nonspu3saumsa ceeTa.
KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

KONNOKBMYyM No TeMam VHTepdoepeHuns, andopakums, Nnonsapusauns ceeta u reoMmetTpuyeckas
onTtuka. B kauecTBe NnprMepHbIX BONPOCOB CM. COOTBYHOWME BONPOCHI M3 OUNEeTOB Ans 3ayeTa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
3akoH Mantoca. Yron bnioctepa.
Tema 32. [lucnepcus ceera.
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YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

AHann3 pe3ynbTaToB NOMYYEHHbIX NPY BbINOAHEHNM NabopaTopHbIX paboT Ha Aucnepcuio ceeta
Tema 33. NornoweHune n paccesiHne ceeTa.

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

AHanuns pesynbTaToB BbINONHEHUS nabopaTopHbIX PaboT Ha NOrNoWeHne Unu paccesiHne ceeTa.
Tema 34. Tennosoe nsanydyeHuve

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3akoHbI n3ny4yeHns abcontoTHO YepHoro Tena OnTnyeckas NMPoOMeTpuUs

Tema 35. PoToHbI. KOpnyckynsipHO-BONTHOBOW Ayanu3m. CnekTparnbHble 3aKOHOMEPHOCTU
N3ny4YyeHus.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOChI:
3akoHbl thoToadhdoekTa

Tema 36. CtpoeHue atoma. ATOMHOE f,4pO.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:
Mogenu cTpoeHns atoma 1 aTOMHOro sapa.
Tema . UToroeasi popma KOHTpons

Tema . UToroeasi oopma KOHTpOns

Tema . UToroeasi popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4eTy U 9K3aMEHY:
BUNETbI K 9K3AMEHY (2 CEMECTP)

1. KnHemartuka marepuanbHom To4ku. lNoctynatenbHoe asuXeHue.
2. [laBneHve BHYTPU XUOKOCTU. 3aKoH Apxumena.
3. CocTosHMe BelwecTBa. [NMapameTpbl cocTosHWA. oeanbHbil ras.

Il

1. [BuxeHne matepuanbHON TOYKU NO KPUBONMHEHOWN TPaeKTOPUN, N0 OKPYXHOCTN.
2. 'mopo- n aspoguHamuka. YpasHeHue bepHynnu.

3. N3onpouecchl. YpaBHEHUE COCTOSHUS.

1]

1. iHepumanbHble cuctembl otcyeTa. NpeobpasosaHus Manunes. NMpUHUMN OTHOCUTENBHOCTW.
2. TedeHue BA3KON Xnakoctn. BHyTpeHHee TpeHune. Yucno PerHonbaca.

3. MonekynapHo-kuHeTnyeckas teopus. OCHOBHOE ypaBHEHME.

v

1. LleHTp macc. Teopema 0 OBMXEHMM LLEHTPA MAcC CUCTEMDI.

2. ®opmyna lNyaszenns.

3. CpenHss KuHeTnyeckas aHeprus Mmonekyn n temnepatypa. CteneHn cBoboabl MONEKy.

Vv

1. lmHamunka cuctembl MaTepurasnbHblX TOYEK. 3aKOH COXPaHeHNs uMnynbca
2. Cunbl, gencreytowme Ha Teno B notoke. dopmyna Ctokca.

3. BHyTpeHHss aHeprusi. Tennota n pabota. NepBoe Ha4yano TepMoaNHaAMUKMA.

VI

1. 3akoHbl HbtoTOHa. Bugbl cun.

2. MapmoHunyeckue konebaHus. YpaBHeHue 1 pelweHne. MNpyXUHHbIA MasiTHYK.
3. BHYTpeHHAs aHepruns noeanbHoOro rasa.

Vi
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1. [lpocTpaHCTBO 1 BpeEMS, X CBONCTBA.
2. CnoxeHwne konebaHuin, NPoMcxXoaswmx B O4HOM HanpaBneHuu.
3. TennoemkocT Npu NOCTOSAHHOM 06 bEME U MOCTOSIHHOM AABNEHMWMN.

VIII

1.duHammka cucTembl MaTepuanbHbIx TOYeK. 3aKOH COXpPaHEHUS MMNynbea.
2. CnoxeHve B3anMHO-NeprneHankynspHbIx konebaHuii.

3. AnmabaTtunyeckuiin npouecc. YpaBHeHne agnabartbl.

IX
1. 3aKoH BCeMNpPHOro TaroteHus. 3akoHbl Kennepa.
2. CBobogHble konebaHus. MasaTHuKMW.

3. MNepBoe Havano TepMoanHaMnK. TennoemMkocT Npu NOCTOSIHHOM 06 beMe U NMOCTOSIHHOM
naBneHun.

X

1. Cnna taxecTtu. Bec Tena. HesecoMocTb. KocMmnyeckume ckopocTu.

2. 3artyxawowme konebaHuns. YpaBHeHne n peweHune. [lekpemeHT 3atyxaHus. [JoOpoTHOCTb.
3. PaboTa ugeanbHOro rasa npv pasnuyHbIix Nnpoueccax.

Xl
1. PeakTuBHOE OBuXeHue. YpasHeHne Mewepckoro.
2. Ynpyrue BonHbl. MoOHOXpoMaTnyeckas BosiHa, ee oopMyna 1 xapakTepucTuku.

3. PacnpeneneHne Makceenna. CpenHsis, BeposiTHasa U cpeaHe-KBaapaTuyHas CKOpOoCTU MONEKyn
rasa.

Xl

1. KoHcepBaTmBHble 1 HEKOHCEPBATMBHbIE CUMbl. KNHETMYECcKas 1 noteHumanbHas aHepruu.,
2. MoHoxpomaTmyeckas BofHa, ee hopMyna u xapakTepUCTUKN.

3. MakcBennoBckoe pacnpeneneHme Monekyn no CKOpoCTSM.

Xl

1. KuHeTnyeckas n noteHumanbHas sHepruu.

2. CTos41e BOJHbI.

3. CpenHsas, BeposaTHas N cpeHe-kBagpaTuyHas CKoOpoCcTu MONekyn rasa.

XIV 6unert

1. 3aKOH COXpaHeHWs 1 NPeBpaLLEeHNst SHEPTUN B MEXAHVIKE.
2. 3ByK.

3. CpelHsAs onvmHa ceobonHoro npobera Monekyn rasa.

XV bunet

1. 3aKOH AMHAMMKM BpalaTenbHOro ABMXEHNS TBEPAOro Tefla OTHOCUTENbHO HEMNOABMXHON OCK.
2. 3ByK. OppekT donnepa.

3. SlBneHuns nepeHoca.

XVI 6unet
1. MomeHT nHepumun Tena. Teopema o nepeHoce ocei (Teopema [tonreHca-WTenHepa).

2. Ynpyrve cBoiicTBa TBepabIx Ten. Tunbl oedhopmaumin. 3akoH Nyka. SHeprus ynpyroii
nedoopmauun. uarpamma pactsxeHus.

3. Oundbdpysus

XVII bunet
1. MomeHT cunbl. MOMEHT nMnynbea.
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2. KuHematuka matepmanbHOM TOYKM.
3. NepBoe Hayano TepMoanHamMmku. YpaBHeHne agmabarbl.

XVIIl 6unet

1. 3aKOH AMHaMUKM BpawaTenbHOro ABMXEHUS TBEPAOro Tefla OTHOCUTENbHO HENOABUXHOM OCK.
2. MapmoHunyeckue konebaHus. YpaBHeHue n pelweHne. MNpyXnHHbIA MasTHYK.

3. MeTtoabl onucaHms cuctem ¢ 60MbWNM KONMYECTBOM YacTUL: AMHAMUYECKMIA, CTAaTUCTUHECKUIA 1
TEPMOAMHAMUYECKUIA.

XIX 6uner

1. 3aKOH coxpaHeHMs MOMeHTa UMNynbca.

2. CBobogHble konebaHns. PU3NYECKnin N MaTeMaTNYeCKnin MasTHUKN.

3. Bropoe Havano tepmoguHamukm (popmynmuposkn KenbsuHa n Knaysuyca).

XX

1. 3aKOH coxpaHeHus 1 NpeBpaLLeHNs SHEPrN B MEXAHUKE.

2. Te4yeHue BA3KON Xnakoctn. BHyTpeHHee TpeHune. Yucno PerHonbaca.
3. TennoBble MawunHbl. PaboTa npu Kpyroebix NpoLeccax.

XXI

1. NoHATME 0 rmpockonax

2. 3ByK. OpdhekT Jonnepa.

3. Uukn KapHo. KoadhdomumeHT nonesHoro 4encTemsa TENNOBbIX NPOLEecCoB 1 unkna KapHo.

XXII

1. Ynpyrue csoncTtea TBepabIx TeN. Tunbl gegopmaumin. 3akoH yka.
2. 3aKOH BCEMUPHOro TAroteHus. KocMmnyeckmne ckopocTu.

3. OHTponus. BeposTHOCTb COCTOSAHMSA. 3aKOH HeyObIBaHUS SHTPOMNUN.

XX

1. OHepruga ynpyron gedpopmaummn. lnarpamma pactsaxeHus.

2. 3artyxawowme konebaHuns. YpasHeHve n pewenune. [lekpemeHT 3aryxaHus. [JoOpoTHOCTb.
3. PeanbHble rasbl. YpasHeHue BaH-gep-Baanbca.

XXIV

1. lmHammnka cuctembl MaTepurasbHblX TOHEK. 3aKOH COXPaHeHNs uMnynbea.
2. Ctost4ne BONHbI.

3. MIaoTepmbl peanbHbix ra3os. YpasHeHue BaH-gep-Baanbca.

XXV

1. [BnXeHE MaTepmanbHOM TOYKU NO KPUBONUHENHON TPaeKTopun, no OKPY>XHOCTMW.
2. CBoboaHble konebaHusl. PU3n4eckmini 1 MaTeMaTUYecKunii MasiTHUKN.

3. lNepexonpbl B cucTEME ras-nap-Xuakoctb. Kputmnyeckoe COCTOSHME.

XXVI

1. KoHCepBaT/BHblE N HEKOHCEPBATUBHbIE CUMbI.

2. 'ngpo- n aspoamHammka. YpasHeHne bepHynnn.

3. MonekynspHo-kuHeTndeckas teopus. OCHOBHOE ypaBHeEHME.

XXVII

1. 3aKOH coxpaHeHus 1 NpeBpaLLeHNs SIHEPrN B MEXAHUKE.

2. CsoicTea xuakocTten. [NoBepxHOCTHOE HaTsxeHne. VicnapeHne n kuneHue.
3. 3akoH ['yka. QHeprus ynpyron negoopmaumu.

XXVIII
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1. KnHeTuyeckas v noteHumanbHas aHeprum.
2. bapomeTpunuyeckas copmyna. PacnpenenerHme bonbumana.
3. [aBneHue nopg U30rHyToN NOBEPXHOCTbLIO XMOKOCTW. KanunnsipHble siBNeHus.

XXIX
1. MOMeHT nHepumun Tena. Teopema 0 nepeHoce OCeN.

2. MapmoHunyeckue konebaHus. YpaBHeHne n pelweHne. MNpyXunHHbI MasTHUK. 3. PacnpeneneHune
Makcsenna. CpenHss, BeposTHAs U cpefHe-kBaapatmyHas CKOpocTu MONEKyn rasa.

XXX

1. MomeHT cunbl. MOMeHT umnynbca.

2. OHTponus. BeposTHOCTb COCTOSAHMSA. 3aKOH HeybbIBaHUS SHTPONUN.

3. CpelHss KnHeTmyeckas aHeprus Monekyn u temnepartypa. CteneHy cBoboabl MONEKy.
BUJIETbI K 9K3AMEHY (3 CEMECTP)

1. 1) SnekTpocTaTn4eckoe none. INeKTpruieckunii 3apsn. 3aKkOH COXpPaHEHNS 9NEKTPUYECKOro
3apsana. 3akoH KynoHa.

2) MarHuTHOe none B BewecTse. Mogenb MonekynspHbiX TOKOB. BekTop HamarHmyeHus.

3) Haiitn eMKoCTb unnMHOprUYeckoro KoHgeHcaropa ncnonb3ys ceasb Mmexay U u E.

2. 1) PassetBneHHble anekTpuyeckue uenu. MNpasuna Knpxroga n nx npyuMeHeHue.
2) SBneHue camomHaykumn. IHOyKTMBHOCTb KOHTYpa.
3) Buxpesoe anekTpuyeckoe none. Tok CMELWEHNS.

3. 1) Cuna n nnoTHOCTb ToKa. 3akoH Oma B audbdpepeHumnanbHom chopme.
2) 3akOH aneKkTpoMarHnTHOM nHaykumm ®apanes. Ero npumeHeHue.
3) Kakyto goyHKLMIO BbINONHAET METaNNNYeCKniA 9KpaH B npnbopax?

4. 1) MexaHn3mbl nongapusaumm guanekTpmukos. BekTop nonspusauum, BEKTop
9NEKTPUYECKON NHIOYKLMM U NX CBSA3b C HAMPSAXEHHOCTLIO 3N1EKTPUYECKOro Mons.
2) MarHuTHOe none. 3akoH Amnepa.

3) Haittn E, cosnaBaemoe 6ECKOHEYHO AJIMHHBLIM 3aPSXKEHHBIM LIUIMHOPOM.

5. 1)3akoH Oma ans nepeMeHHOro Toka. BekTopHble anarpammbi.

2) VIHoyKums n HanpaeneHHOCTb MarHuTHoro nons. 3akoH brno-Casapa-/lannaca.

3) MapannenbHoe CoeAMHEHNE KOHAEHCATOPOB. EMKOCTb CUCTEMBI B Cy4ae NocneaosaTensHoro
COeVHEHNs KOHOEHCaTOpOB.

6. 1) MoTteHumnan. Pa3HoCTb NOTeHUWanoB. OKBMNOTEHLMANbHbIE MOBEPXHOCTU. [loTeHumnan
TOY4E4YHOro 3apsga v NPOCTPaHCTBEHHOrO pacnpeneneHns 3apsnos.

2) Bnabl KoHOEHCATOPOB. DNEKTPOEMKOCTb N €€ efNHULbI.

3)YpasHeHnsa Makcsenna B MHTErpanbHOM oopMe.

7. 1) Teopema Octporpaackoro-Iraycca B nHterpansHoii oopme. Onpenenntb anekTpuyeckoe none
B TPeX cny4asx pacnpeneneHns 3apsnos.

2) Kak nonHocTblo Nepenartb 3apag 0T O4HOro NPOBOASLWErO 3apsSXEeHHOro Tena apyromy.

3) 3artyxatowme anekTpunyeckne konebaHus B "peanbHoM" konebatenbHOM KOHType. JobpoTHOCTb
KOHTypa.

8. 1) KonebatenbHbili KOHTYp. OudbdepeHumnanbHoe ypaBHEHNE COOCTBEHHbIX 3N1EKTPOMArHUTHbIX
konebaHuii B "naeanbHoM" KOHType. dopmyna ToMcoHa.

2) Haiitn EMKOCTb cdhepmnyeckoro KoHaeHcarTopa.

3) OnemMeHTbl 30HHO Teopun TBEPJOro Tena. SHepreTMyeckne 30Hbl B MeTannax, nonynpoBoLHMKaX
N QUanekTprkax. ONeKTponpoBOAHOCTb METANOB.

9. 1) OnekTpoémkocTb. KoHaeHcaTopbl. EMKOCTb CUCTEMbI B ciydae napannenbHOro CoeanHeHNs
KOHOEHCaTopOoB.
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2) PacnpegneneHne 3aps00B Mo NOBEPXHOCTU METaNIMYECKOro nNpoBoaHMUKA.
3) [encTeme MarHMTHOro Nons Ha NPOBOAHMK C TOKOM 1 ABvXywmnca 3apsaa. Cuna JlopeHua.

10. 1) OHeprus anekTpuyeckoro nons. NMNoTHOCTb aHEePrumn SNEKTPUY. NoNs.

2) Haintn Hanps>xx&HHOCTb 3NeKTPUYEeCKOro nons, co3aaBaeMoro 6€CKOHeYHO ONNHHOW 3apsiKEeHHOM
HUTBIO.

3) MNonynpoBoOL4HMKW. ONEKTPOHHbIE U ObIPOYHbIE HOCUTENN ToKa. [1onynpoBOAHNKOBDIN
BbINPAMUTENb N OETEKTOP.

11. 1) OnanekTpuku B anekTpoctatndeckom none. nanektpuyeckas NpoHNLAEMOCTb U
BOCMPUUMYNBOCTb. CErHeTOSNEKTPUKN.

2) MeToAbl 3NeKTpoCTaTU4eCcKom 3alnThbl.

3) OnekTpoMarHuTHble BOMHbI. YpaBHeHue. CBoncTBa. CKOPOCTb pacnpocTpaHeHus.

12. 1) 3akoH Oma ang yqacTka, 3aMKHYTOW Lienuv 1 B NPOBOASAWNX Cpeaax.

2) Haiitn HanpsaXXEéHHOCTb 3aNeKTPUYEeCKOoro nons, Co34aBaeMoro 3apsXXeHHom
MNOCKOCTbIO 1 MNOCKMM KOHOEHCATOPOM.

3) NepemeHHbIn TOK. [1poxoxaeHne nepeMeHHoro Toka Yyepes EMKOCTb M MHAOYKTUBHOCTb.

13. 1) CBA3b HANPAXEHHOCTM SNEKTPUYECKOro nons n noteHumnana. lNpvmeHeHne atnx opmyrn.
2) Knaccudomkaums MarHuTHbIX Mmatepuanos. deppomMarHeTnku; nx OCHOBHblE CBOMCTBA.

3) MowHocTb NnepeMeHHOro Toka. KoadourumMeHT MOWHOCTW. DPEKTUBHbBIE 3HAYEHMS TOKA U
HanpsXeHns.

14. 1) B3aMMOCBA3b 3N1eKTPUYECKOro 1 MarHUTHOro nonen. OCHOBHbIE MONIOXEHUS Teopun
Makcsenna.

2) Teopema 0 NOMHOM TOKeE.

3) KoHTakTHas pasHoCcTb NoTeHumnanos. Tepmoasmxywas cuna. Tepmonapa 1 eé npuMeHeHue.
15. 1) BbIHYyXXAEHHbIE NEKTPUYECKe KonebaHus B NocnenoBaTeibHOM KonebaTtenbHOM KOHTYpE.
Pe3oHaHc HanpsxeHui.

2) MarHuTHOe none 3emMnn, MexaHU3M ero BO3HUKHOBEHWS.

3) OnekTponpoBOAHOCTb METANNO0B. 3aBUCMMOCTb COMPOTUBIEHWS METANNIOB OT TEMMNEPATYPbI,
NpakTM4YecKoe UCNonb30BaHNe 3TOro SBNEHUS.

16. 1) Knaccudpukauunsa guanektprkos. Bektop nonsapusauuu, sbiog dpopmynbl P. [None BHyTpr
ananekTpuka. uanektpuyeckas npoHNLaeMoCTb.

2) EonHnubl namepenus E, D, U, |, C, R, e, Q, |.

3) OnekTpuyecknii Tok B rasax. Buabl pa3psnos B rasax.

BUNETbHI K SAYETY

(4 CEMECTP)

1.a.VIHTepdepeHums ceeTa. KorepeHTHOCTb. OnTuyeckas pasHocTb xona. Cnocobel
OCYLWECTBNEHUS KOrePEHTHbIX ICTOYHUKOB CBeTa. YCNoBMS max v min.

6.Mogzenb atoma Pesepdpopna. Moctynatel bopa.

2.a. Indppakums ceeta. MNMpuHumn lMorireHca-dpeHens. Meton 3oH ®penens. udpakumsa OpeHens
Ha KPYrnom OTBepCTUn, KPYriioM akpaHe.

6.PoTOHbI 1 nx cBoricTBa. OCHOBHbIE 3aKOHbI BHELWWHErO (ooToadhdpekTa. 3akoH CToneTosa.
3.a.MHTepdepeHums B TOHKMX NnacTuHkax. [1onockl paBHOro HaknoHa 1 pasHOM TonwmHbl. Konbua
HbloTOHa.

6.BonHoBble cBoicTBa MkpoYacTul,. 'mnoTtesa ne Bporing.

CooTHoweHne HeonpeneneHHocTel eliseHbepra.

4.a.BonHoBble 1 KBAHTOBbIE NpeacTasneHns o npupoge ceeta. [NpuHumn NonreHca. NornowexHne
ceeTa. 3akoH byrepa. JInHMM 1 NONoCbl MOrNOWEHNS.

6. CocTaB 1 xapakTepucTkn atoMHoro sapa. CnuH sapa.
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5.a.PaccesHune ceta. 3akoH Panes.

6. CnekTpanbHble 3aKOHOMEPHOCTU U3/y4YEHNS aTOMOB. DKCNepuMeHTanbHoe 060CHOBaHMe
CYLLEeCTBOBAHUSA OUCKPETHbIX SHEPreTU4eckmnx ypoBHEN atoma.

6.a.dudppakuma dpayHropepa Ha OOHON WM U Ha OBYX WensiX.

OdudppakumnoHHas pewetka. JudpakunoHHbIA CNeKTp.

6. YpaBHeHue DiiHwTenHa. OnpeneneHne noctosHHoM MnaHka.

OHeprns n umnynbc oToHa.

7.a.MNMongpusauns ceeta. EcTecTBeHHbIV 1 Nonsapun3oBaHHbIA cBeT. Cnocobbl nonyyeHns
nonspu3oBaHHOro ceeta. 3akoH Mantoca. 3akoH Bproctepa.

6.Macca v aHeprusi cBs3u sapa. SnepHble Cunbl 1 MOAENN aTOMHOrO A4pa.

8.a.[lBoriHoe nydyenpenomneHne B 0OHOOCHbIX KpucTtannax. Ontuyeckas ocb 1 rnaBHas nnockocTb
Kpuctanna. MexaHn3m OBONHOro ny4enpenomneHus.

6.Tennosoe uanyyenne. Popmyna Panes-OxuHca. MmnoTtesa n dpopmyna MNnaHka ons nanyveHus.
9.a./ckycctBeHHasa aHnsoTponus. [NonoxuTenbHbie U oTpyLaTesibHble OOHOOCHbIE KPUCTaNbI.
BpaueHne nnockoctn nongpusauunu.

6.0OCHOBHble pe3ynbTaTbl KBAHTOBOMEXAHNYECKO TEOPMM aToMa BOAOPOLAA.

CnvH anekTpoHa. PacnpeneneHune anekTpoHOB MO 3HEPreTUYEeCKUM YPOBHSAM B MHOTOSNEKTPOHHbIX
atomax. [NpuHuun Maynw.

10.a.TennoBoe nanyyeHue. NanyyatenbHas n nornowarenbHas cnocobHocTn ten. AGCONOTHO
yepHoe Teno. 3akoH Kupxroda. 3akoH CtedpaHa-bonbumana.

6.Monsipusaums ceeta. dpdekT Papanes.

11.a. KayecTBeHHbI MeXaHU3M SIBNEHUI HOPMaribHOW 1 aHOMaslbHOW ANCNepcun ceeta.
6. 3akoH cmeleHnsa BuHa n ero cneacteus.

12. a. Jlasepsbl.
6. TeopeTnyeckoe 06bsCHEHME SIBNEHWIA AMCMepCumn cBeTa.

7.1. OcHOBHas nuTeparypa:

MatBeeB A.H. MexaHuka n Teopusi oTHocuTenbHocT = Mechanics and relativity theory : y4ebHoe
nocobue / A. H. MaTeees .? N3naHune 4-e, ctepeotunHoe .? CaHkT-lMeTtepbypr [ op.] : JlaHb, 2009 .?
336 c.

AnekTpuyecTBo 1 marHeTnam : Electricity and magnetism : yuebHoe nocobue / A. H. MaTBeeB .?
N3naHue 3-e, ctepeoTunHoe .? CaHkT-lMeTepbypr : JlaHb, 2010 .? 464 c.

Casenbes .B. Kypc obwei gomamkm = A course in general physics : yuebHuk : B 3-x Tomax / . B.
Casenbes .? Vi3apaHue 10-e, ctepeoTunHoe .? CankT-lNMeTtepbypr [n op.] : NlaHb, 2008 .7 ; 21 cm. ?
(NMyywwe knaccnyeckne y4ebHmkm, Knaccuueckas yuebHas nutepartypa no gmauke) (YuebHmkm ans
By30B, CneumnanbHas nutepatypa) .? ISBN 978-5-8114-0629-6 ((0bwwit)) , 3000. T. 2:
OnekTpuyecTBo 1 marHeTnam. BonHbl. OnTtuka .? CaHkT-lMeTtepbypr [n op.] : NlaHb, 2008 .? 496 c.

"pakos B.E. AToMHasa domauka. TeopeTmyeckmne oCHOBbI U nabopaTopHbIil NpakTukyM: Y4. noc. /
B.E.pakos, C.A.MackeBund 1 ap.; Mog obw. pen. A.MN.KnuweHko. - M.: UH®PA-M; MH.: Hos.
3HaHue, 2011. - 333c. Pexum goctyna: http://znanium.com/bookread.php?book=218015

KyaHeuos B.E. duaunka: MexaHvka. MexaHndeckme konebaHus n BonHbl. MonekynsipHas puamka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e n3a., ucnp. n gon. - M.: By3oBckuii
yuyebHuk: HALL NH®PA-M, 2014. - 248 c. Pexum goctyna:
http://znanium.com/bookread.php?book=412940
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Obuwas drsmka: pykoBoacTeo no nabopatopHoMy npakTukymy: YuebHoe nocobue / Mog pen. N.b.
KpbiHeukoro, B.A. Ctpykosa. - M.: UH®PA-M, 2012. - 596 c. Pexum goctyna:
http://znanium.com/bookread.php?book=345060

7.2. JlononHuTenbHasa nuteparypa:

Mponos U.E. MexaHuka : OcHoBHble 3akoHbl / U. E. popoos .? N3paHne 6-e .? Mockga :
Nabopatopus bazoebix 3HaHWI : Pr3NKO-MaTeMaTnyeckas nuteparypa, 2002 .? 309 c.

Wponos N.E.

MexaHuka. OcHOBHble 3aKoHbI.- M.: BuHoM. JlabopaTopus 3HaHuin, 2010. - 309 c.
http://e.lanbook.com/view/book/4366/

Casenbes .B. Kypc obwei gomamkin. B 5-1 11. Tom 4. BonHbl. Onturka. - -5-e naa.- ClMNb: JlaHb,
2011. - 256 c.

Caeenbes N.B. Kypc obweit punaukm : yuebHoe nocobue: B 5 kH. KH.4. BonHbl. Ontuka / U. B.
Casenbes ; OTB. peg. E. C. N'pupacosa .? Mocksa : Actpenb : ACT, 2002 .? 256¢.

Kypc cpmankm:B 3-x 1. : y4eb.nocobue ons ctyn.sy3os / U. B. CaBenbes .? CI16. : JIAHb, B.r. ?
(YuyebHuku ons By3oB.CneumnanbHas nutepatypa). T.2: Onektpuyectso.KonebaHus n
BoNnHbl.BonHoBas ontuka .? 2-e naa.,crep. ? 2006 .7 480 c.

7.3. UHTepHeT-pecypcChbl:

TeopeTmyeckmne Bonpockl No guauke - hitp:/ksu.ru/f6/k1/index.php?id=3&idm=5
DPN3NKA B AHUMALIUAX - http://physics.nad.ru/

Dur3nyecknin NPaKTUKyMm -

ONeKTPoHHbIN XypHan: PU3VKA N CTY OEHTDI - http:/psj.nsu.ru/
SHumknonenus - https://rc.nsu.ru/text/encyclopedia/physics.html

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "dunsunka" npegnonaraet NCMNONb30BaHNE CleayowWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaLWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobor Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn aNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEONIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOWM TPMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIA KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGOECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. lNpenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTU4ecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4yarowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCne C MCNONb30BaHMEM B npoLecce 0by4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WUpPOoKOrnonOCHbIM
LOCTYrNOM B CETb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

[ yye6Has ayoutopums oas NpoBeneHUst NEKLMOHHbBIX 3aHSTURA NO NOTOKaM CTyAEHTOB, COBMELLEHHas
C LEeMOHCTPaLUMOHHbLIM KabHETOM P3NYECKOro kopnyca u kagenpbl obwen punsnkm KOy

[ Bunuoteurbiit ponn HB um. H.W. Nobayerckoro npu KDY;
[l Na6opatopun Kadenps! obLweit pranku no dusnyeckomy npakTkymy

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneumanbHoctn: 05.03.04 "I'vopomeTeoponormns” n cneunannsaumm Meteoponorus .
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