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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;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 2162814 5AE
il YHH

Crpanuua 3 us 27. — o

o



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.

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.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. 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
COXpaHeHNS
9NEeKTPMYECKOro

‘I3apsna. 3akoH KynoHa.

Teopema ["aycca n eé
NPUMEHEHNS.
[MoTeHuwan n pa3HoCcTb
NoTeHUnanos.

1,2

YCTHbI ONpoC

18.

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

YCTHbI Onpoc

19.

Tema 19. dnanekTpuku
B 9NEKTPUYECKOM rone.
MexaHn3m
nongpusauum.

4,5

YCTHbI ONpOC

20.

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

TecTmpoBaHune

21.

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

LN3NEeKTPUKaM.

7,8

YCTHbI ONpOC

PernctpaumoHHbin Homep 2162814
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

22.

Tema 22. MarHuTtHoe
none. BsanmognencTteme
9NEMEHTOB TOKa. 3aKOH
Amnepa. NHaykumsa n
HanpaBneHHOCTb
MarHMTHOro Nons.
3aKkoH
Buo-Casapa-/lannaca.

YCTHbI Onpoc
YCTHbIA OnpocC

23.

Tema 23. MarHeTnam
BelecTBa.
HamarHunyenune
BewectBa. Mooenb
MONEKYNSAPHbIX TOKOB.
BekTop HamarHuyeHus.
MarHutHoe none B
BelecTBe.

12,13

YCTHbI ONpOC

24

Tema 24. [NepeMeHHbIi
TOK. [NpoxoxaeHne
nepemMeHHoro Toka
Yyepes eMKOCTb U
WNHOYKTUBHOCTb.

’ BeKTOprIe anarpamMmmbl.

3akoH Oma gns
nepeMeHHOro Toka.
MouwHocTb
nepeMeHHOro Toka.

14

TecTmpoBaHune

25.

Tema 25.
onekTpunyeckme
KonebaHus.
KonebatenbHblit KOHTYP.
OudbdoepeHunanbHoe
ypaBHeHNEe COOCTBHHbIX
3NEeKTPOMarHUTHbIX
KonebaHuii B KOHTYpE.
3aTtyxatowme n

BbIHY>X AE€HHbIE
KonebaHus.

15,16

YCTHbI ONpOC

26.

Tema 26.
OnekTpoMarHnTHoe
none. Bazanmocesasb
9NEKTPUYECKUX U
MarHUTHbIX MONen.
OcCHOBHbIE NONOXEHUS
Teopum Makceenna.
Buxpesoe
aneKkTpuyeckoe none.
Tok cmelweHns.

17

YCTHbI Onpoc

PernctpaumoHHbin Homep 2162814
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Buabl 1 yacbl
Pasgen ayauTopHOW paboTbl,
N ,D,ulc\:nuunnunbll CemecTp czzgz‘;'a nx Tl(’gﬁgg:)lf)ocm TeK\I((LCI).I.:Tt:) ﬁ:;prl
oayns Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 28. lNpeamet
ontuku. Cnektp
3NeKTPOMarHUTHbIX
28.|BonH. OCHOBHbIE 4 1 2 0 2
3aKOHbI
reomMeTpuyeckom
ONTUKWN.
Tema 29.
29.|NHTephepeHuns ceeta.| 4 2,3 6 0 7
Tema 30. Oudppakumns
30. cBeTA 4 4,5 6 0 7
Tema 31. lNonapusauns KONNOKBUYM
31. cBeTA 4 6,7 4 0 4
Tema 32. ucnepcus
32. cBeTA 4 8,9 2 0 2
Tema 33. lNornoueHne n
33. paccesiHue ceeta. 4 10,11 2 0 2
Tema 34. Tennosoe
34. nanyyeHmne 4 12,13 2 0 4
Tema 35. POTOHDI.
KopnyckynsipHo-BonHoBQW
nyanusm.
35. CnekTpanbHble 4 14 4 0 4
3aKOHOMEPHOCTM
N3ny4eHuns.
Tema 36. CTpoeHune YCTHbI ONPOC
36. atoma. ATomMHOe a4po. 4 15 4 0 0
Tema . NIToroeas 9K3ameH
doopma KOHTpons 2 0 0 0
Tema . Ntorosas aK3ameH
doopma KOHTpons 3 0 0 0
Tema . torosas 3a4ert
doopMa KOHTpOns 4 0 0 0
Ntoro 116 0 110

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. NMpenmet cpusnkun. Ponb onbita U Teopun B Hhu3nNyecKkoMm uccnenoBaHun.
MpocTtpaHcTBO M Bpems. CBoncTtBa cummeTpmun. KnuHematnka matrepmanbHoOn
Touku.KnHematuka abConOTHO TBEPAOro Tena.

JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):
Mpenmet comaukun. Ponb onbita 1 Teopun B onamyeckom ncecnenosaHun. Cuctema eouHuL,.
OCHOBHblE KNHEMAaTUYECKME XapakTePUCTUKN ABUXEHNS MaTepUanbHON TOYKM: MyTb, NEepeMeLleHE,

CKOPOCTb. YCKOpeHue. HopManbHoe 1 TaHreHumanbHoe YCKOPEHWE Npu KPUBONMHENHOM ABUXEHWN.
Kunematuka ouxeHus abcontoTHO TBepaoro Tena. Yrnosasi CKOpoCTb U YroBoe YCKOpeHUe.

naboparopHas pabora (2 4aca(oB)):

PernctpaumoHHbin Homep 2162814
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Onpenenexve NnoTHoCTH Ten. Teopus ownbok. OueHKa NorpewHocT namepeHnii. ameperve
KMHEMAaTNYECKMX XapakTepUCTUK NPSIMOSIMHEAHOrO ABUXEHUSI.

Tema 2. 3aKOoHbI guHaMuKW. [luHaMuKa cMcteMbl MaTtepuanbHbIX TOYEK.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

OCHOBHble 3aKOHbI AUHAMUKW. VIHepumanbHble U HenHepumanbHble CUCTEMbl OTcHeTa. 3akoH
nHepuum (1 3akoH HbtoToHa). OCHOBHOE AMHAMUYECKOe YpaBHEHUE ABUXEHNS TeN. 2 3aKOH
HbtoToHa B anddpepeHumanbHom popme. VIMnynbc matepmnanbHOM TOHKKU. 3 3aKOH HbloToHa.

naboparopHas pabora (2 4aca(oB)):
JKCnepuMeHTanbHas npoeepka BTOPOro 3akoHa HbioToHa.

Tema 3. OnucaHue ABMXEHUS MaTepuanbHON TOYKM OTHOCUTENIbHO HEUHEpPLIMaNIbHOW CUCTEMbI
orcuyeta. Cunbl B npupoge.

JNIeKLMoHHoe 3aHsiTne (3 yaca(os)):

OnucaHne OBNXEHNS MaTepuanbHON TOYKN HEMHepUManbHbIX cuctemax otcyeta. Cunbl nHepumm B
nocTynaTenbHO ABMXYyLEencs cucteme otcyeta. Bpawarowascs cuctema otcyeta. LieHTpobexHas
cvna nHepumm n cuna Kopuonuca. Cunbl B npupoae. 3akoH BCeMUPHOro TaroteHns. Cuna TaxecTu
1 Bec. BnnsiHme BpauweHus 3emnu Ha yckopeHue cBoboaHoro nageHus. Mpunmesbi.

naboparopHas pabora (2 4aca(oB)):

OnpeueneHme yCKOpeHU4 cB06OOHOro NagaHust C NOMOLLbIO MaTEMATNYECKOTO 1 omanyeckoro
MasaTHNKOB.

Tewma 4. Cunbl B npupopae. TpeHue. NMpupopa cun TpeHnsa. Buabl TpeHns. Kak ynpaenstb
TpeHueM. Cunbl ynipyroctu n aecpopmauun. Bugbl pecpopmauuin. 3akoH N'yka. dHeprusa
ynpyron gecopmauuun. [lnarpamma pactaxeHus.

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

Cunbl B npupoae. TpeHue. MNpupoaa cun tpeHns. Cyxoe TpeHne CKoNbXeHus 1 kadeHns. Cuna
TpeHus nokosi. Bsskoe TpeHune. Cunbl ynpyroctu n gegopmaummn. Buabl necpopmaunii. 3akoH Myka.
SHeprus ynpyroi gedoopmaumn. uarpamma pactsixkeHus.

naboparopHasi pabora (2 4aca(oB)):

Cwvnbl Ha HaknoHHOW nnockocTu. OnpefeneHne KoaguUMeHTa TPEHUSI.
Tema 5. 3akoHbI coXxpaHeHuUs.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

I/|MI'IyﬂbC CUCTEMbl MaTepunalnbHbIX TOYEK. 3aKkoH COoXpaHeHuns nmnynbca. MexaHuyeckas pa60Ta.
KOHCGpBaTMBHbIe cunbl. NoTeHumanbHas 3Heprunsa 1en B none CUibl TAXECTWN. KnHetnyeckas
HEepruns. TeopeMa 0 KMHEeTn4yeckowu SHEpPrunn. 3akoH coxpaHeHu NOMHOWN MexaHN4eCcKomn SHEpPrunn.

naboparopHasi pabora (4 4aca(oB)):

OnpeneneHne CKOPOCTY Nyn C NMOMOLLbIO KPYTUIbHOrO MasiTHUKA. MNpoBepka 3akoHa CoOXpaHeHNs
MMNy/bca Npu ynpyrux n Heynpyrux yoapax.

Tema 6. O uHamuka abCconTHO TBEPAOro Tena.
JIeKLMOHHOe 3aHsiTne (3 4aca(os)):

MpoBepka OCHOBHOIrO YpaBHEHMS BpallaTenbHOn AMHAMUKK ¢ noMollbio nprnbopa Obepbeka.
OnpeneneHve MOMeHTa UHepLMN MaxoBoro koneca. OnpeneneHne MOMeHTa MHepLUUn on3nN4eckoro
MasiTHMKa. OnpeneneHne MOMEHTOB MHEPLUN CUMMETPUYHBIX TeN Pa3HON hopMbl.

naboparopHas pabora (4 4aca(oB)):

MpoBepka OCHOBHOrO ypaBHEHWs BpallatebHOM OMHaM1KK ¢ nomoLlbio npubopa Obepbeka.
OnpeneneHve MOMeHTa UHepLMn MaxoBoro koneca. OnpeneneHne MOMeEHTa HepUUn on3n4eckoro
MasaTHUKa. OnpeneneHne MOMEHTOB MHEPLUM CUMMETPUYHbBIX TEN PasnnyHo qoOPMbI.

Tema 7. [1BUXeHMe XUaoKoctem n ra3os.
JNleKLoOHHoe 3aHsitue (3 4aca(os)):

OCHOBHble 3aKOHbI rmapocTaTukn. [enxeHne ngeanbHOM XNUAKOCTH B NoToKe. [one BekTopa
ckopocTu. JInHum Toka. CTaumoHapHbI NOTOK.Y paBHEHNE Hepa3pbiBHOCTU. YpaBHeHe bepHynnu n
ero cnegcteus. Kputepun npumeHnMocTy ypasHeHust BepHynnu. HYucno PenHonbaca. JlammHapHoe
N TypOyneHTHoe TedeHne Xnakoctu. 3akoH lNMyaseinns ong naMMHapHbIX NOTOKOB.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 2162814 5 AE
Crpanuua 9 ns 27. 11} yLH,l:[

o



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.

naboparopHas pabora (2 yaca(oB)):

OnpepeneHne KMHeMaTn4ecKnx xapakTepmucTmk Bosayxa npu NnpoTekaHnn Yepes Kanunnsap.
Tema 8. FapmoHnueckue KonebaHus.

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

"apMoHmnyeckme konebanus. KnHematmka konebaHuin. [M'padgouyeckoe npeacrasneHne
rapMOHMYecknx konebaHuin. YpasHeHne cBOOOAHbIX He3aTyxalowmx konebaHuin Ha npumepe
MPY>XMHHOrO U MaTeMaTU4YeCckoro MasiTHUKOB. DHEPrusi rapMoHn4eckoro ocuunnsitopa CnoxeHue
rapMOHUYecKmx konedaHmin ogHoro HanpasneHus. buennsi. CnoxeHve B3avMHO-NepneHanKynsapHbIX
konebaHwuii. Purypsl Jlnuccaxy.

naboparopHas pabora (2 4aca(oB)):

Mpy>XMHHbIA MasiTHUK. VI3MepeHne 4acToTbl KaMepTOHa METOA0M BUEHWIA.
Tema 9. 3atyxarowme KonebaHus. BoiHyXaeHHble KonebaHus.
JNleKLMoHHoe 3aHsitue (3 Yaca(os)):

3atyxatowme konebaHus. YpaBHeHne 3atyxarowmx konebaHuii n ero pelweHne. KoacpuumeHT
3atyxaHusi. Bpems penakcauun konebaHuii. lekpeMeHT 1 norapuoMmnyeckmin 4EKPEMEHT
3atyxaHus. [JobpoTHOCTb. Aneproanyecknii paspsa. BoiHyxaeHHble konebaHus. Pe3oHaHc .

naboparopHas pabora (4 yaca(oB)):

OnpepneneHne nekpeMeHTa 3aTyXxaHuii NPY>XXMHHOIO MasTHUKA. VI3yyeHne cBOOOLHbIX 1
BbIHY>XAEHHbIX KonebaHuii TOPCMOHHOMO MasTHUKA. 3yyeHne sBneHns peaoHaHca TOPCUOHHOMO
MasiTHMKa.

Tema 10. Ynpyrue BOJHbI.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

Ynpyrve BonHbl. [poaonbHbie 1 nonepeyHble BoHbI. Pa3oBas CKOPOCTb W AJIMHA BOJHBI.
YpaBHeHue beryweii BonHbl. CBoMCTBA BONH. VIHTepdbepeHums BonH. CTosiyast BONMHbI. 3BYK.
OO6bekTuBHbIE N CyOBEKTMBHbBIE XapakTepUCTMKn 3Byka. TeMbp 3Byka. ddpdoekT Ldonnnepa.

naboparopHasi pabora (2 4aca(oB)):

ViccnenosaHue BOMH Ha NOBEPXHOCTU BOAbI.

Tema 11. Mopenb npgeannHoro rasa. Temneparypa. PacnpeneneHne Makcsenna.
JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

Moctynatbl MKT. Cunbl B3anmMoLencTens mexay monekynamu. Mogenb ngeanbHoro rasa.
YpaBHeHne COCToSAHNSA naeanbHoro rasa. 1sonpoueccol B razax. OcHosHoe ypaBHeHne MKT rasos.
Temnepartypa kak Mepa cpefHeil KUHeTU4eCKon aHeprum monekyn. PacnpeneneHne Monekyn rno
ckopocTam (Makceenna).

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

Tema 12. PacnpeneneHue bonbumMaHa.
NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

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

naboparopHas pabora (2 4aca(oB)):

OnpegneneHune BA3KOCTM Xuakoctu metogom Crtokca. ViccnegoBaHne 3aBUCMMOCTY BA3KOCTU
XMIOKOCTW OT Temnepatypbl. OnpeneneHne TennonpoBOAHOCTN CTPOUTENbHBIX MaTepuanos METOL0M
€OVHNYHON NNacTUHbI.

Tema 13. lNepBoe Hayano TepMoauHaAMUKW.
JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):

BHyTpeHHSAs aHeprus kak oyHKLUUS COCTOSHMSA ra3a. 3akoH O paBHOpacnpeneneHmm aHeprum rno
cteneHsm ceobonbl. Pabota rasa. Tennota, cnocobel Tennonepenayn. Nepsoe Havano
TepmoanHamukn. AgnabaTmnyecknii npouecc. TennoemMkocTb ra3a. YpaBHeHne Maiiepa. YpaBHeHue
Tennosoro 6anaHca.

naboparopHas pabora (2 4aca(oB)):
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Onpenenexve koadpduumeHTa lNMyaccoHa n n3oxopunyeckor TennoeMkocT Bosayxa. OnpeaeneHve
nokasartensi aamabartbl pasHbix ra3oB Pe3oHaHCHbIM MeToaoM. OnpenenexHve yaenbHoii
TENN0EeMKOCTU TBEPObIX Te.

Tema 14. Bropoe Ha4yano TepMoAMHAMUKU. DHTPONUSA.
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

ObpaTnMble 1 HeobpaTuMble NpoLecchl. Tennosble MawmnHbl. KoadhguUUNEHT NONE3HOro AENCTBIS.
NpoeanbHas Tennosas mawmnHa. TeopeMbl KapHo. SHTponus. 3akoH BO3pacTaHUs SHTPOMUN.
CraTtnctnyeckas nHtepnpeTauns SHTPONUn.

naboparopHas pabora (2 4aca(oB)):

MpeobpasoBaHre pas3nuyHbiX BUOOB 3HEPruK B Tenno. ViccnenoBaHme pexnuMoB paboTbl AoBuratens
Ha HarpeToM BO3A4yXe.

Tema 15. PeanbHble rasbl, XNOKOCTU U TBepAble Tena.
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

PeanbHble rasbl. YpaBHeHune BaH-nep -Baanbca. MI3oTepMbl peanbHbix ra3oB. HacblWweHHbIe napbl.
MeTacTtabunbHble COCTOSIHUS NEPECHIWEHHOro napa u neperpetoi xmakoctn. Kputnyeckoe
COCTOSIHME, KpUTU4eckne napameTpbl. [oBEpXHOCTHOE HaTsaxeHue. [laBneHme nog N3orHyTom
nosepxHocTbio. CMaumBaHue. KanunnspHocTb.

naboparopHas pabora (4 4aca(oB)):

OnpepneneHne koahdmumMeHTa NOBEPXHOCTHOro HaTsxeHns Boabl. OnpenenexHme KoadhdnumneHTa
00 BEMHOr0 pacwmpeHunst xnakocten. HabniogeHme KpUTUHECKOro COCTOSAHNS adhupa.

Tema 16. Pa3oBble Nnepexoabl.
JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

lMoHATMe dhasbl BewecTBa. PasosBble nepexonbl NepBoro 1 BTOporo poaa. YpasHeHne KnanenpoHa -
Knayauyca. [lnarpamma coctosiHus. TporHas Toyka.

naboparopHasi pabota (4 4aca(oB)):
OnpeﬂeneHme CKprTOVI TENNOThbI CpB.SOBbIX nepexonos niasneHns nboa n ncnapeHns Bosbl.

Tema 17. dnekTpocTaTtuyeckoe nose. 3aKkOH COXpaHEeHUA INEeKTPUYECKoro 3apsana. 3akoH
KynoHa. Teopema Naycca un eé npumeHeHus. MoTeHuman n pasHOCTb NOTEHLNaNoB.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

[aTb obwue npenctasneHns o NPUpPoae aNeKTPOCTaTUYECKOro MNoss, ANeKTPOCTaTUYeCKmX
3apsigax. MNpreectn doopMynbl 3akoHa KynoHa, anekTpo ctaTM4eckoro rnonsi. Co34aBaemMoro
TOYEYHbIM 3apAA0M, CNOXEHMS aNeKTpocTaTnyeckmx noner n ap. Jokasatb Teopemy "aycca.
PaccMoTpeTb hn3nyeckmini CMbICN MOHSATWIA MOTEHUMAN U PasHOCTb NOTeHUmanos. MNokasaTtb Ha
npuMepax UCronb3oBaHne 3TUX POPMYN ANsl pacyéta aNeKTpocTaTUYeckmx Nonei n NoTeHumnanos B
cnyyae pasnMyHbIX PaCMONOXEHU ANEKTPUYECKMX 3aPSaA0B.

naboparopHasi pabora (4 4aca(oB)):

NccnenoBaHme skBMNOTEHUMANBHBIX MOBEPXHOCTEN B 3N1IEKTPONIMTUYCKO BaHHE.

Tema 18. MpoBOoHUKM B 3N1IeKTPUUECKOM Nose. NEeKTPOEeMKOCTb U ee e AUHULLbI.
KoHpeHcaTopbl. dneKkTpuyeckoe none 3eMnu.

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

PaccmoTpeTb pacnpeneneHune 3apsnos B NpoBogHuke. [laTb onpeneneHne anekTpoémMKOCTy.
PaccmoTpeTb pacnpeneneHune 3apsnos U NOTEHUMANOB B Cly4ae nocneaoBTeNbHOMo 1
napannenbHoro CoeanHeHUsl KOHAeHcaTopoB. PaccMoTpeTb MPUPOLY 9NEKTPUYECKOro nonst 3emiu.

Tema 19. InanekTpuKn B aneKTpuyeckom none. MexaHusm nonsipusaumu.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

BBecTn noHATME AMNONBHOIrO MOMEHTA, BEKTOPA nonspusaummn. Beiectn ero coopmyny n gatb
MOHSATME NOBEPXHOCTHOW NAOTHOCTM 3apsaa, AMSNEKTPUYECKON BOCNPUNMYNBOCTA U
npoHuuaemocTun. Bektop anekTpnyeckon nHaykunn. NonspHbie n HeNONspHbLIE ANANEKTPUKN.
CerHeToanekTpukm 1 nx ceorcTea. [NbesoanekTpnyeckuin agexr.

naboparopHas pabora (4 4aca(oB)):

3MepeHne Hanpsi>XeHHOCTU 3NeKTPUYECKOro Nnons BHYTPKU NOCKOro KOHAeHcaTopa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbiii Homep 2162814 ;i[

3
Ctpanunua 11 n3 27. 11! yu

o



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.

Tema 20. NMocTOSAHHbIN aneKTpUUcKkun Tok. 3akoH Oma B auddepeHumnansHomn chopme.
MNMpasuna Kupxrodpa.

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

PaccMoTpeTb npmMpoay anekTpu4eckoro Toka 1 gatb 3akoH Oma ans nonHom uenu. Boisectu
goopmyny ons 3akoHa Oma B gudodoepeHumnansHom goopme. Ing pa3seTBAEHHbIX SNEKTPUYECKMX
uenen coopmynuposatb npasuna Kupxroda v npasmna 3Hakos. PaccMoTpeTb 3aBUCUMOCTb
COMPOTMBNIEHNS OT TEMNepaTypbl U SIBNEHNEe CBepPXNPOoBOANMOCTU. BbicokoTeMnepaTypHas
CBEpPXNpPoBOANMOCTb.

naboparopHas pabora (4 4aca(oB)):
lMpoBepka 3akoHa OMa 1 n3MepeHne yaenbHoro conpotueneHuns. lNpasuna Kupxroda.

Tema 21. AnemeHTbl p13nNku TBEepAoro tena. OCHOBHble UOEN KBaHTOBOW Teopun
3N1eKTPOHHOrO ra3a u ee NPMMeHeHWe K MeTasnnam, NoNyrnpPoOBOAHMUKM U AN3NEKTPUKaM.

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

OneMeHTbl punankm TBEpLoro Tena. OCHOBHbIE NOHATUS KBAHTOBOW TEOPUN N MPUHLMUNMbI
3arnoNIHEHMS SHEPreTUYECKMX 30H B MeTannax n amanektpukax. dHeprus Pepmu. deneHne 3eebeka
N KOHTAKTHas pasHoCTb NoTeHumanos. MNpuHuunbl paboTbl Tepmonapsbl. [onynpoBOAHNKM UX
CBOWCTBa N NCMNOJIb30BaHME.

naboparopHasi pabota (4 4aca(oB)):

AdhdpekT 3eebeka. Onpenenenne Tepmo BLC Kak oyHKLMN pasHOCTW TeMnepaTyp. MamepeHne
TeMnepaTypHO 3aBMCUMOCTIN CONPOTUBNEHUS METANNOB. IaMepeHne TeMnepaTypHOil 3aBUCMOCTH
COMpPOTUBNEHMSA NONYNPOBOAHNKOB.

Tema 22. MarHuTHOe none. Bsaumogencremne anemMeHToB Toka. 3akoH Amnepa. UHaykuus n
HanpaBNeHHOCTb MarHUTHoro nons. 3akoH buo-Casapa-Jlannaca.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

MarHutHoe none. OnbiTbl OpcTena. 3akoH AMnepa kak B3anMOo4enCcTBNe ABYX SNEMEHTOB C TOKOM.
3akoH buo-Casapa-/lannaca. BuxpeBoii xapakTep MarHMTHOro nonsi. Teopema o nosiHOM TOKe.
BbiBoa goopMynbl cunbl JlopeHua. 3akoH anekTpoMarHUTHON nHaykuun dapanes. SeneHns
CaMOUHIYKLMN 1 B3AUMOVHAYKLUMW, U UX MPOSIBNEHUS HA NPaKTUKE.

naboparopHasi pabora (6 4aca(oB)):

1.M3y4eHne cunbl B3aMo4encTBms NPOBOAHMKOB C TOKOM. 2.0npeaeneHune yaenbHoro 3apsiaa
anekTpoHa. 3.M3meperune S4C nHOyKUMN B MPOBOASLWEN paMKe, OBUXYLWENCS B MArHUTHOM none.
4.13mepeHne NHAYKUMN MarHATHOrO MOt MarHUTHOrO Nonst 3eMN1 METOLOM BpallatoLeincs
VHAOYKLUMOHHOM KaTyWKW.

Tema 23. MarHeTu3m BewlectBa. HamarHuyeHue Bewectea. Mogenb MoOneKynsipHbIX TOKOB.
BekTtop HamarHu4yeHus. MarHuTHoe none B Bell,eCcTBe.

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

MarHeTn3m BewwectBa. MarHWTHbI MOMEHT TOKA, MOAENbMONEKYNSPHBIX TOKOB 1 BbIBOA (OOPMY/bl
BEKTOpAa HamarHnyeHns. MarHuTHasi NpoHMLAEMOCTb BOCNPUMMYMBOCTL BelwecTB. Knaccudpumkaums
MarHWTHbIX MaTepuanos. deppoMarHeTKM 1 X OCHOBHbIE YeTblpe CBOMCTBA. MarHuTHoe none
3emnun, ero OCHOBHbIE MapaMeTpbl 1 MEXaHU3M Ero BO3HUKHOBEHUSI.

Tema 24. NepemeHHbIN TOK. [TpoxoxaeHne nepeMeHHOro Toka Yyepe3 eMKOCTb U
MHAOYKTUBHOCTb. BekTOpHble Anarpammbl. 3akoH OMa onsa nepeMeHHOro Toka. MoLwwHocTb
nepemMeHHOro Toka.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MepeMeHHbI TOK 1 ero oopMbl. MNPOoXoXOeHNe NEPEMEHHOr0 Toka Yepes3 MHAYKTUBHOCTb U
éMkocTb. CaBur cpas Mex .y TOKOM U HarnpsixXeHneMm. BekTopHble anarpammbl U 3akoH Oma ans
NepeMeHHOro Toka. BelBeCTV chopMyy MOWHOCTM AN NEPEMEHHOMO TOKa.

naboparopHasi pabora (6 4aca(oB)):

I/I3MepeH|/|e mnMmnenaHca B uendx ¢ KoHoeHcaTtopom n OMM4ECKM CONPOTUBJIEHNEM. I/I3MepeH|/|e
nMnepgaHca B uensx ¢ KaTyLUKOIZ NHOYKTUBHOCTUN N OMNYECKUM CONPOTUBJTIEHNEM.

Tema 25. dnektpuueckue konebaHus. KonebarenbHbin KOHTYp. OudpcbepeHumanbHoe
ypaBHeHWe CO6CTBHHbIX 3N1IeKTPOMarHUTHbIX KonebaHun B KOHType. 3aTtyxaroLime U
BbIHYXAEHHblIe KonebaHus.
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

AnekTpunyeckue konebaHns B konebatenHoM KOHType. PaccMoTpeTb cnyydam "naeanbHoro " KOHTypa,
"peanbHOro" KOHTypa v BblHYyXAEHHble KonebaHus B nocnenoBaTebHOM konebatenbHOM KOHTYpe.
Pe30oHaHC HanpsixXeHwWii 1 ero NpuMeHeHue.

naboparopHasi pabora (4 4aca(oB)):
CB0bH0HblE dNEKTPOMarHuTHole konebaHus

Tema 26. dnekTpoMarHutHoe none. BaaumocesA3b aNeKTPUYECKMX U MarHUTHbIX Nonen.
OcHoBHble nonoxeHus teopumn Makceenna. Buxpesoe anekrpunyeckoe nosne. TOK CMeLLEHUS.

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

B3anMocs3b anekTpnyecknx n MarHMTHbIX nonew. !-e n 2-e nonoxeHusa teopun Maksenna. Tok
cMelweHus. aTtb ypaBHeHUs Makceenna B MHTerpanbHom oopMe 1 nokasartb Ux qousnyeckuia

cMbIcn. PaccMoTpeTb MexaHn3M 06pa3oBaHNs aNekKTPOMarHUTHbIX BOSH U ux cBolicTea. Lkana
9NEKTPOMarHUTHbIX BOJH.

naboparopHas pabora (4 4aca(oB)):

NW3yyeHne pacnpocTpaHeHNs aNeKTpoMarHUTHbIX BOMMH OEUMMETPOBOro AnanasoHa B
OBYXMPOBOOHOW NUHUN.

Tewma 28. Npeaomet onTUKK. CreKTp 3NeKTPOMarHMTHbIX BO/TH. OCHOBHbIE 3aKOHbI
reoMeTpuyeckom onTUKMU.

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

CnekTp 9neKTpOMarHUTHbIX BOMH 1 AnanasoH BOMH OTHOCAWMIACS K OMTUKE. 3aKOHbI
reoMeTpUYECKOl ONTUKM- OTPAXEHUS N NPenoMneHns ceeta. M3obpaxeHns B Cpepuyeckmnx
3epkanax. [lonHoe BHyTpeHHe oTpaxeHue. [MpenomneHne Ha cdpepunyeckon nosepxHocTu. dopmyna
nuH3bl. MNocTpoeHue nsobpaxeHuii ons cobupatoLlein n paccesarowein nuH3. Teneckon u
MUKPOCKOM.

naboparopHasi paborta (2 4aca(oB)):

BbinonHeHune pabot Ha reomeTpuyeckyto onTuky : " MdyuyeHne LieHTprpoBaHHbIX ONTUYECKOA

cucTembl", "onpeneneHne nokasarensa npenomneHns” | "npocrenwme ontTmyeckme cucTembl”
Tema 29. UHTepchepeHUUA cBeTa.
nekumoHHoe 3aHsitTne (6 yaca(os)):

NHTepdepeHumns cBeToBbix BONH. KOrepeHTHOCTb, Nony4eHne KOrepeHTHbIX ONTUYecKnx BonH. OnbIT
tOHra: VIHTepgoepeHuns ot asyx wenen.NHTepdepeHLmsa B TOHKKX nneHkax. [pocseTneHne onTuku.
NHTepdepomeTp MarkenbcoHa.

naboparopHasi pabora (7 4aca(oB)):
NabopaTopHble paboTbl: 3epkano Jlnona, NHTepdepeHUMOHHbIE CBETOGUNBLTPSI, KonbLa HbloToHa

Tema 30. Oudopakuusa ceeTa.
JNleKLMoHHOoe 3aHsitne (6 4yaca(os)):

Odudppakunsa Ha ogHon wenu. PacnpeneneHne NHTEHCMBHOCTU B ANAPPAKLMOHHOM KapTUHE OT
ofHon wenu. dundppakums B onbiTe ¢ MHTEPAEPEHLMEn OT AByX wenen. OrpaHnyeHne
paspelatoLiein cnocobHocTn. Kputepuin Penesi. Paspeluatowas cnocobHOCTb TENECKOMNOoB U
MUKpOCKOMoB. [udpakumoHHasa peweTka.

naboparopHas paborta (7 4aca(oB)):

Nab.paboTtbl Oucppakums dpayHrodepa Ha wenn. OgHo- 1 ABYMepHble peleTkn. 30HHas
nnacTuUHKa.

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

MnockocTb nongpudaumn.3akoH Mantoca. lNMonapusauns npu otpaxexHun. Yron bnoctepa.
Ontunyeckasa akTMBHOCTb. ONTMYecKkas aHM30TPONUSA: ABONHOE Ny4enpPenoMIeHNin N AUXPON3M.
Kpyrosas u anauntnyeckas nonspusaums.

naboparopHas pabora (4 4aca(oB)):
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NabopatopHble paboTbl: [Mony4eHne n nccnenoBaHne NONSIPU3OBaAHHOIO CBETa, VI3yyeHue siBneHns
€CTEeCTBEHHOro BpalleHunsl NI0CKOCTY nonspusaumm, iccnenoBaHne MMHERHO - MONSPU30BaHHOMO
cBeTa 1 npoeepka 3akoHa Mantoca M3y4yeHre BpalleHns NaockoCTU NOoNsipusaumnm Ha nonsprumeTpe.

Tema 32. lucnepcus ceerta.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

B3anmopeiiTcBme anekTpoMarHuTHbIX BOMH € BewecTBoM. [lucnepcus ceeta. HopmanbHas n
aHomanbHas gucnepcus. [pynnoBas CKkOpPOCTb. DNeMeHTapHas TeopUs 4UCNepcum.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa no IamepeHunto HopManbHO gucnepcun
Tema 33. MNornoweHue n paccesiHme ceeta.

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

MornoweHwne ceeta. 3akoH byrepa. PaccesiHne ceeta. 3akoH Penes. Sdpdoekt
Basunosa-YepeHkosa.

naboparopHas pabora (2 4aca(oB)):

NabopatopHble paboTsl : [MornoweHne ceeta, AHann3 CONHEYHOro cnekTpa
Tema 34. Tennosoe nsnydyeHve

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

Tennosoe nanyyeHue. MNpasuno MNpeeo. 3akoH Kupxrodga. ABCONOTHO YepHoe Teno. 3akoH
CretpaHa-bonbumaHa. 3akoH cMeleHns BuHa. dopmyna nanyyexu lNnanka. Ontuyeckas
nupomeTpus. VIcToyHrkn ceeta.

naboparopHasi pabora (4 4aca(oB)):
oKcnepMeHTanbHas npoeepka 3akoHa CtedpaHa-bonbumaHa

Tema 35. PoToHbI. KopnyckynsapHo-BO/IHOBOW Ayanu3m. CnekTpanbHble 3aKOHOMEPHOCTHU
N3ny4YeHus.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

doToadpdekT. 3akoHbl CTonetosa. KoprnyckynsapHas Teopusi ceeta n qooToadpdekT. SdpdoekT
KomntoHa. PoToHbl 1 poxaeHue nap. KopryckynsapHo-BonHOBOW ayannam. [NpuHumn
nononHuTensHocTu. BonHoBas npupoaa matepun. lebpoinesckas AnvHa BOMHbl. DNEKTPOHHLIN
MMKPOCKOM. 3aKOHOMEPHOCTN B aTOMHbIX CreKTpax.

naboparopHasi pabora (4 4aca(oB)):
3yyeHne 3akoHOB GooToadhdoekTa

Tema 36. CtpoeHue atoma. ATOMHOE f,4pO.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Boposckas Teopusa atoma. Mogenb atoma TomncoHa. OnbiTbl NO paccesHnio anbga YacTuL.
SnepHas momenb atoma. MNoctynatel bopa. OnbiT dpaHka u Mepua. AnemeHTapHas 6opoBckas
Teopusa BOLOPOOHOro atomMa. KBaHTOBO-MexaHM4yeckas Teopmsi BOOGOPOAHOro atoma. YpaBHeHue
WpennHrepa. CocTas 1 xapaktepuctuka sgepHoro aapa. Macca vn sHeprus csasu aapa. lNpupoaa
AnepHbIX cun. PaonoakTMBHOCTbL. SaepHble peakunn. TepMosaepHble peakunn. OneMeHTapHble
4yacTuupl.

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| g&%ﬂ:g;?:;gzg;
AuvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTYL,EHTOB P
MoAroToBka K
5 Tema 5. 3akoHbl 5 5 KgﬂTSOﬁbH%VI 3 KOHTpPONbHas
" |coxpaHeHus. T
P paboTte paGota
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 6. unHamuka noaroToBka K
o KOHTpOnbHas
6. [abconoTHO TBEPLOro 2 6  |KOHTpONbHOM 3 216 oﬁg a
Tena. paboTte P
Tema 7. [1BnxeHune nogroToBska K
7. XWNOKOCTEN 1 ra3os. 2 / TECTMPOBAHNIO 3 TecTposaHie
Tema 10. Ynpyrue NnoaroToBka K o
10. . P 1 THbIA on
0 BOJIHbI. 0 YCTHOMY Onpocy 3 ye onpoc
Tema 14. Btopoe
Hayano noaroToBka K
14. TepMoaNHaAMUKMN. 2 14 TECTUPOBAHUIO 3 TecThposaHne
OHTpONUS.
Tema 16. ®a3oBble noaroToBka K
16. ’ 2 1 TECTUPOBAHMN
6 nepexonpl. 6 TECTMPOBAHUIO 3 ecTposanne
Tema 17.
dnekTpocTatmyeckoe
none. 3akoH
COXpaHeHns
9NEKTPMYECKOro noaroToBka K o
17. 1,2 THbIA On
3apsana. 3akoH KynoHa. 3 ’ YCTHOMY Onpocy 6 ye onpoc
Teopema ["aycca n eé
NPUMEHEHMS.
[MoTeHuman n pasHocTb
NOTEHLUWANOoB..
Tewma 20. [NoCcTOAHHbIV
3NEKTPUYCKUIA TOK.
3akoH Oma B NnoaroToBka K
20. . TECTUPOBAHWN
0 andpdpepeHunanbHom 3 6 TECTUPOBaHUIO 6 ecTpoBanie
goopwme. lNpasuna
Kupxrogoa.
Tema 21. OneMeHThI
don3nkKn TBEPOOro Tena.
OCHOBHble naeu
KBaHTOBOW TeopuUM
NoAaroToBKa K o
21.|anekTpoHHOrorasamnee| 3 7,8 nggMO or? oc 6 YCTHbIA ONpoC
NPUMEHEHMnE K y y onpocy
MeTannam,
NoNynpPOBOAHUKM W
ON3NEKTPpUKam.
Tema 22. MarHutHoe
none. Baanmonencrene
9N1EMEHTOB TOKA. 3aKOH
Amnepa. NHoykums un noaroToska K
22. HanpaBneHHOCTb 3 9-11 TECTMPOBAHNIO 6 TecTposatie
MarHMTHOro Nons.
3akoH
Buo-Casapa-/lannaca.
PeructpaumnoHHbii Homep 2162814 OBAEKTPOHHBIH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 24. [lepeMeHHbIi
TOK. [poxoxaeHve
NnepemMeHHoro Toka
4yepes eMKOCTb 1
WHOYKTUBHOCTb. NnoAroToBka K
24. BekTOpHble anarpammsi. 3 14 TeCTUPOBAHUIO 6 TecTiposanie
3akoH Oma aons
NepemMeHHoro Toka.
MowwHocTb
NnepemMeHHoro Toka.
Tema 26.
OnekTpoMarHMTHoe
none. Baanmocs4asb
9NEKTPUNYECKUX U
MarHUTHbIX NONen. noaroToBka K o
26. 17 THbI On
6 OCHOBHbIE MNONOXEHNS 3 YCTHOMY Onpocy 6 ye onpoc
Teopun Makcsenna.
Buxpesoe
aNeKTpuyeckoe norne.
Tok cMmeleHuns.
Tema 28. lNpeamer
ontukn. CnekTp
9NEeKTPOMarHUTHbIX
noaroToska K o
28.[BoNH. OCHOBHbIE 4 1 6 YCTHbIA ONpOoC
23KOHbI YCTHOMY Onpocy
reoMeTpu4eckon
ONTUKMN.
Tema 29.
noaroToBka K o
29.|VHT HUWS cBeTa. 4 2 1 THbIA On
9 epdepeHumns ceeta '3 YCTHOMy ONPOCY 0 yC ornpoc
Tema 30. dudpbpakums NoAroToBka K o
30. cBeTa 4 4,5 YCTHOMY OMPOCY 10 YCTHbI ONpocC
Tema 31. lNonapusauuns noaroToBka K
31. cBeTA. 4 6,7 KONNIOKBIYMY 10 KONNOKBUYM
Tema 32. ucnepcus NoAroToBKa K o
32. cBeTA. 4 8,9 YCTHOMy ONPOCY 10 YCTHbI ONpocC
Tema 33. lNornoweHve n noaroToBka K o
. 4 10,11 1 THbI On
33 paccesiHue ceeTa. 0, YCTHOMY Onpocy 0 ye onpoc
Tema 34. Tennosoe NnoAroToBka K o
4. 4 12,1 THbIA on
3 n3nyyeHue 13 YCTHOMY Onpocy 8 ye onpoc
Tema 35. POTOHbI.
KopnyckynsapHo-BonHoBQW
nyanusm. 4 14 |nodroToBkak o
: THbIA ON
35 CnekTpanbHble YCTHOMY Onpocy 8 ye onpoc
32aKOHOMEpPHOCTHN
N3Ny4eHns.
Tema 36. CTpoeHune noaroToBka K o
. 4 1 THbIA on
36 aToma. ATOMHOE 84p0. 5 YCTHOMY Onpocy 8 ye onpoc
Wtoro 134

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
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[ nekumm ¢ cnonb3oBaHMEM EMOHCTPALMM OMBITOB U SIPKVX SBNEHU B (OU3MKe,
[ 06yueHve HaBbikam 1 NpUEMaM pelieHns MPOCTELNX 3aay;

[l npoBeneHve dmanyeckoro npakTrkyma

[ camocTosiTenbHas paboTa CTyneHTOB,

[ koHcynbTaumm.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. NMpenmet cpusnkun. Ponb onbita U Teopun B HU3NYeCcKoOM UccnenoBaHuN.
MNMpocTtpaHcTBO M Bpems. CBoncTBa cummeTpmn. KnHematnka matrepmanbHon To4ku.KMHemaTtuka
abconTHO TBEp,AOro Tena.

Tema 2. 3aKkoHbI gUHaMUKW. [luHaMMKa cMCTeMbl MaTepuasnbHbIX TOYEK.

Tema 3. OnucaHue ABMXEHUS MaTepuanbHOW TOYKM OTHOCUTENIbHO HEUHepLManbHOW CUCTEMDI
oTcueta. Cunbl B npupoae.

Tewma 4. Cunbl B npupopge. TpeHue. NMpupopa cun TpeHnsa. Buabl TpeHns. Kak ynpaenstb
TpeHueM. Cunbl ynipyroctu n aecpopmauun. Bugbl pecpopmauuin. 3akoH N'yka. dHeprusa
ynpyron gecopmauuun. [lnarpamma pactaxeHus.

Tema 5. 3aKoHbI cOXpaHeHus.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

1. Teno maccor m = 1kr OBUXETCSH Mo CTONY, UMes B Ha4aslbHOM TOYKe CKOPOCTb vVO0=2 M/C.
JocTurHys kpas ctona, Bbicota kotoporo h = 1M, Teno nagaet. KoapdpuumneHTt TpeHns tena o cton k
= 0,1.0npenenntb KONNMYECTBO TEMMNOTbI, BblAENMBILEECS NPY HEYNPYyrom yaape o 3emnto. [yThb .
NPOVAEHHbIV TENOM MO cTony S = 2M. 2. CTanbHOM wapuk maccorn m = 20 r, nagas ¢ BbicoTbl h1 = 1™
Ha CTanbHy0 NIMTY, OTCKakmMeBaeT OT Hee Ha BbicoTy h2 = 81cM. Hartu: a) umnynbc cunbl,
LeACTBOBABLIEV HA NIMTY BO BpeMs yaapa; 6) KonM4ecTBo TENNOThI, BblAENMBILEECS NPU yaape.
Tema 6. LuHamuka abCoNOTHO TBEPAOrO Tena.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. Ha ckambe XykKOBCKOro CUANT YeNoBEK N OEPXUT B BbITAHYTbIX pykax rupu no 10kr kaxgas.
PacctosiHme oT kaxaow rmpu oo ocu spaweHus ckambin |1 = 50 cm. Ckambs BpawaeTcs ¢ 4acToToM
n1 =1 ¢c-1. Kak nameHntcsi yactoTta BpalleHnsl ckambi 1 Kakyto paboTy NnponsBeneT YenoBek, ecnu
OH COXMET PYKM Tak, YTO PACCTOSAHNE OT KaXXAon rmpu Ao ocx yMeHblwmnTcs 8o 12 = 20 cm ? MomeHT
NHepUMM YenoBeka 1 Ckambi OTHOCUTENbHO ocy BpaweHus JO = 2,5 kr.mM2. Ocb BpaweHns npoxoant
yepes LLeHTP Macc Yyenoseka n ckambu. 2. Maxosuk paguycom 10 cM HacaXXeH Ha ropn3oHTaNbHYyO
ocb. Ha 0b6on MaxoBrka HaMoTaH LHYpP, K KOTOPOMY NpuBsidaH rpy3 Maccor m = 800 r. Onyckasicb
PaBHOYCKOPEHHO, rpy3 npowen pacctosHue s = 160 cm 3a Bpems t=2 ¢. Onpenennts MOMEHT
UHepumnn J MaxoBuk

Tema 7. [1BUXEeHMe XUaoKoctem n ra3os.
TecTMpoBaHue , NPUMEpPHbIE BONPOCHI:

1. Yto Takoe ungeanbHas Xuokoctb? 2. CTauMoHaPHbIA U HecTaunoHapHbIA NOTOK. 3. JIHMK Toka
Tpybkm ToKa. 4. YpaBHEHUE Hepa3pblBHOCTY . 5. TeyeHne BS3KOW XNOKOCTU.

Tema 8. FapmoHnueckue KonebaHus.

Tema 9. 3atyxarowme KonebaHus. BoiHyXaeHHble KonebaHus.
Tema 10. Ynpyrue BOJIHbI.

YCTHbIV ONpoC , NPUMEpPHbIE BOMPOChI:

OnpepneneHne BONHOBOro npouecca. [NpononbHble 1 nonepeyHble BosiHbl. OCHOBHblE
KONMMYECTBEHHbIE XapaKTepPUCTUKI BOMHbI - ha30Basi CKOPOCTb U ASIMHA BOMHbI. YPaBHEHME NI0oCKOi
beryueli BOSHbI.

Tema 11. Mogenb nupneanbHoro rasa. Temneparypa. PacnpeneneHne Makcsenna.
Tema 12. PacnpeneneHue bonbuMaHa.

KTPOHHEBH
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Tema 13. lNepBoe Hayano TepMoaUHaAMUKW.
Tema 14. Bropoe Ha4yano TepMOAMHaAMUKU. DHTPONUSA.
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

1. VI3 BCeX LUMKNNYECKMX NpoLecCoB B TEPMOAMHAMUKE, NAOYIWNX NPY OAHHON MUHUMAlbHOM 1
MakcUManbHo TemnepaTypax, HanbonbWwuM KO3PMLMEHTOM NONE3HOrO AeNCTBNS obnapatoT
obpaTtunMble MawuHbl, Npu aToM ux KM He 3aBucKT OT paboyero Tena, a onpenensieTcs
TemMnepartypon HarpesaTens u XonoAnnbHMKa. TO POPMYNNPOBKA: NEPBOro 3aKkoHa TEPMOANHAMUKIA
BTOPOro 3aKoHa TEPMOAMHAMUKM TPETbEro 3aKOHa TEPMOANHAMMKIN YPaBHEHUS TENNOBOro 6HanaHca
TeopeMbl KapHo 2. B npnpoae HEBO3MOXEH TakoW LIMKIMYECKUA NPOoLLEeCC, eAMHCTBEHHbIM
pe3ynbTaToM KOTOpPOoro 6bino 6bl NpeBpaLleHre TennoTbl, NONy4aeMo CUCTEMOW OT HarpeBaTens unm
oKpyXxatouein cpenbl B paboTy. 9T0 (oOPMyNNpPOBKa: NEPBOro 3aKkoHa TEPMOANHAMYMKIN BTOPOro
3aKoHa TepMoANHaAMNKN TPETbEero 3akoHa TepMoANHaAMNKM BTOPOro 3akoHa TepMoanHaMnKn
ypaBHeHus Tennosoro banaHca 3. TpeTbeMy Hayany TepMOAUHAMMKN COOTBETCTBYET Cneaytowas
hopMynnpoBka: MIameHeHrne BHYTPEHHEN SHEPTMN CUCTEMbI PABHO CyMME COOBLEHHOrO e
KonnyecTBa TennoTbl U paboTbl, NPON3BELEHHON HAA CUCTEMOI BHEWHUMU cunamn. V13 Bcex
LUMKIMYECKNX NMPOLIeCCOB B TepMoANHaAMnKe, naywmx npyu gaHHoOM MUHUManbHOW 1 MakCcuManbHOM
Temnepatypax, HanbonbWnM KO3PPMLMEHTOM NONE3HOrO AeicTBNS obnanaeT umkn KapHo.
KonuyectBo TennoTbl, COOOIWEHHOE CUCTEME, PACXOAYETCS HA YBENIMYEHNE €€ BHYTPEHHEN SHEPrun 1
Ha paboTy, COBEpPLIAEMYIO CUCTEMOIN MPOTMB BHELWHMX CU. ABCONIOTHBIA HyNb TEMMNepaTypbl
HEOOCTMXUM; K HEMY MOXHO N1LWb aCMMNTOTUYECKM NpubnuxaTtbes. 4. B TennonsonvpoBaHHoOM
KOMHaTe Haxo4UTCs BKOYEHHbIN B 3N1EKTPOCETb XONOANNbHUK C OTKPbLITOW ABepLeit MOPO3UTbHOM
kamepbl. Temnepatypa B KOMHaTe OyeT CO BpEMEHEM: OCTABaTbCS NOCTOSHHOM, T.K. XONOAUNBHUK
oxnaxnpaeTt Bo3ayX B MOPO3UIbHOW KaMepe, a paanartop Ha 3aaHeln CTeHKe XonoauibHuka ero
HarpesaeT NoHMXaTtbCH, T.K. XONOAUNbHUK OXnax,aaeT BO34yX B MOPO3U/IbHOM Kamepe CuiibHee, Yem
paomnaTtop Ha ero 3afgHel CTeHKe HarpesaeT OKpyXatolunii BO3OyX yBenmineatbes, T.K. XONOAUTbHUK
oxnaxnpaeTt Bo3ayX B MOPO3UIbHOW KaMepe MeHblue, YeM paanaTop Ha ero 3afHein cteHke
HarpesaeTt okpyxatowmun so3gyx 5. C ysenmyeHnem cteneHn ynopsaao4eHHOCTN TepMOaNHaMNYeCckon
CVCTEMbI €€ SHTPOMMS: BO3pacTaeT; ybbiBaeT 0CTaeTCs NOCTOSAHHOM 6. C yBENMYEHMEM CTENEHU
pasynopsa04eHHOCT TEPMOAMHAMNYECKON CUCTEMbI €€ SHTPOMNKMSA: BO3pacTaeT yobiBaeT 0CTaeTCs
NOCTOSAHHOW

Tema 15. PeanbHble rasbl, XNOKOCTU U TBepAble Tena.
Tema 16. Pa3oBble Nnepexoabl.
TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

1.MNpun Kpuctannnsaumm Temnepartypa BewecTsa: yBennm4mMBaeTcs yMEHbLWAETCA HE UBMEHSETCS
paeHa 0 ?C cTpemntcs kK abcontoTHoMy Hynto 2. Mpu KoHAeHcaumMm Temnepartypa BelecTBa:
yBENn4MBaeTCsl yMeHbluaeTcs He nameHsietcst pasHa 0 ?C ctpemmTcs K abcontoTHoMy Hynto 3. MNpu
nnaBneHun Temneparypa BelwecTsa: yBeMYnNBaeTCs yMeHblIaeTcs He nameHseTcsa pasHa 0 ?7C
cTpeMuTcs K abcontoTHoMyY Hynto 4. MNpu KnneHnn TemnepaTypa XuakocTu: yBennyineaeTcsl
yMeHbluaeTcs He nameHsietcst pasHa 100 ?C ctpemntcst kK abcontoTHoMy Hynto 5. Mpw
KpucTannmsauum BelwecTsa TennoTta: Bblaensercs nornowaercsa He nameHsetca 6. [Npu koHaoeHcaumm
BELleCTBa TeNnoTa: BblAeNSeTCS nornowaeTcs He nameHsetcs 7. lNpun nnaBneHuun BewecTtsa Tennora:
BblOENSETCS NOrnowaeTcs He U3MeHsSeTcs

Tema 17. dnekTpocTaTMyeckoe none. 3aKOH COXpaHEeHUs ANeKTPUYeckoro 3apsiaa. 3akoH
KynoHa. Teopema Maycca u eé npumeHeHus. MoTeHUMan n pa3HOCTb NOTEHLINANOB.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

1.Paccuutatb HanpsiXXeHHOCTb 9NEeKTPUYECKOro Nnons 1 NoTeHuman co3naHHoro 3 To4eyHbIMM
NONOXUTENbHbIMK 3apsaamy Q pacrnonoXeHHbIMU B BEPLUMHAX PaBHOCTOPOHHErO TPeyrofbHMKa B
LIeHTpe 0JIHOW U3 CTOPOH TpeyronbHuka a. 2./cnonbays TeopeMy Maycca paccuntatb
HanpPsS>XXEHHOCTb Nons E BHYTPM 1 BHE 3apsixXeHHOro wapa, UunnHapa.

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

Tema 19. [InanekTpukun B aneKTpmyeckom none. MexaHnsm nonspu3sauuu.

Tema 20. NMocTOSAHHDbIN aneKTpUUCcKun ToK. 3aKkoH Oma B auddepeHumansHon chopme.
MNMpaBuna Kupxrodpa.

TecTnpoeaHune , npMMepHbIie BOMpoOChl:
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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.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

YcBouTb Matepuan no MetToaunke N3MepeHns Temnepartyp anekTpuyeckmumm metogamu. 3Hatb METOLbI
paboTbl 1 cnocobbl BKNOYEeHUS Tepmonap. No3HakoMUTLCS CO CTPOEHMEM U MeTodamu paboTbl C
nonynpoBoaHNKamn. 3Hatb OU3NYECKNiA CMbICN 3Heprun depmu.

Tema 22. MarHuTHOe none. Bzanmooencreme anemeHToB Toka. 3akoH AMnepa. UHayKuums n
HanpasfieHHOCTb MarHUTHoro nonsi. 3akoH buo-Casapa-Jlannaca.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

3HaTb hM3nYeCcKnii CMbICN U OCHOBHbI oopMynbl 3akoHa AMnepa, buo-Casappa Jlannaca, 3akoHa
9NEeKTPOMArHUTHON NHAYKUnn Papanes, SBNeHns CaMoNHAYKLUNN U B3aUMOMHOYKLUMN.

Tema 23. MarHeTu3sm Belwlectsa. HamarHnyeHue Bewiectsa. Monenb MoneKkynsipHbIX TOKOB.
Bektop HamarHM4yeHusi. MarHMTHOE none B BelL,eCTBe.

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

TecTnpoBaHune , npmMepHbIe BOMPOCHI:

YMeTb CTPOMTb BEKTOPHbIE AnarpaMMmbl B Ciy4ae BKIOYEHNS B LieNb UHOYKTUBHOCTA 1
3NeKTPoéMKocT. MoHMMaTb CMbICN caBura oas Mexay TOKOM U COMPOTUBIEHNEM.

Tema 25. dnekTpnyeckue konebanusi. KonebarenbHbi KOHTYp. duddepeHumnanbHoe
ypaBHeHne COOCTBHHbIX 3/IeKTPOMarHUTHbIX KoniebaHun B KOHTYpe. 3aTtyxalLiue u
BbIHYXOEHHble KonebaHus.

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

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

OCBOWTb MOHATUA: TOK CMELWEHNS 1 TOK npoBOAMMOCTU; MOHNMATb pasindyme n cXoacTteso Mexny
HUMK. 3HaTb C*)I/ISI/I‘-IGCKI/IVI CMbIC/ ypaBHeHVIVI Makcsenna. YMeTb Hapucoeatb 3JIEKTPOMarHUTHy1O
BOJTHY, pacCcrnpoCTpaHAWyCsa B NPOCTPAHCTBE.

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

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

3aKOHbl FEOMETPUYECKON ONTUKM

Tema 29. UHTepdpepeHLUs cBeTa.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

PacueTt nHtrepdepeHUnoHHON KapTuHbl. KOrepeHTHOCTb
Tema 30. Oucbpakums ceeta.

YCTHbI ONpoOC , NPUMEpPHbIE BOMPOCHI:

Ovdppakums. AHanM3 oMdpPakLMOHHOW KapTUHBI, NMOMYYEHHON NPU BbINONHEHMN NabopaToOpPHON
paboThbl

Tema 31. Nonspu3sauusa ceeTa.
KONMOKBUYM , MPYMEpPHbIE BOMPOCHI:

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

Tema 32. [lucnepcus ceeta.

YCTHbI ONPOC , NPMMEpPHbIe BOMPOCH!:

AHanna pes3ynbTaToB MOJyYEHHbIX MPUY BbIMOIHEHMM NabopaTopHbIX paboT Ha Aucnepcuio ceeTa
Tewma 33. NornoweHue n paccesHne ceeTa.

YCTHbI OMpoOC , NPUMEPHbIE BONPOCHI:
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AHanns pe3ynbTaToB BbIMONHEHUSI nabopaTopHbIX PpaboT Ha NOrioLeHne NN paccesiHie ceeTta.
Tema 34. TennoBoe nsnyyeHuve

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

3akoHbl n3ny4yeHust abcontoTHO YepHoro Tena OnTnyeckas NMPoOMeTpUs

Tema 35. PoToHbI. KOpnyckynsipHO-BO/THOBOW Ayanu3m. CnekTparsbHble 3aKOHOMEPHOCTU
N3ny4YeHus.

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:
3akoHbl poToadhbdpekTa

Tema 36. CtpoeHue atoma. ATOMHOE f,4pO.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
Mognenu cTpoeHns aToma 1 aTOMHOro sgpa.
Tema . UToroeas doopma KOHTpons

Tema . UToroBas coopma KOHTpoOns

Tema . UTorosas doopma KOHTpons

MNpuMepHble BONPOCHI K 3a4€Ty 1 3K3aMeHy:
BUNETbI K 9K3AMEHY (2 CEMECTP)

1. KuHematuvka maTtepuanbHoOi To4YkW. [locTynaTensHoe OBUXEHME.
2. laBneHve BHYTPU XNOKOCTW. 3aKoH Apxumena.
3. CocTtosHue BewecTaa. lNMapameTtpbl cocToaHUSA. loeanbHbil ras.

Il

1. [Bn>XeHWE MaTepmanbHOM TOYKN NO KPUBONMHENHON TPaeKTopun, no OKPY>XHOCTMW.
2. 'nopo- n aspoguHamuka. YpasHeHue bepHynnu.

3. N3onpouecchl. YpaBHEHNE COCTOSHUS.

1]

1. iHepumanbHble cuctembl otcyeTa. [NpeobpasosaHus Manunes. MNpUHUMN OTHOCUTENBHOCTMW.
2. TedeHue BA3KON Xnakoctn. BHyTpeHHee TpeHune. Yucno PerHonbaca.

3. MonekynspHo-kuHeTndeckas teopus. OCHOBHOE ypaBHEHME.

v

1. LleHTp macc. Teopema 0 ABUXEHUU LIEeHTPa MacC CUCTEMbI.

2. ®opmyna lNyaszenns.

3. CpenHsisa KMHeTM4eckas aHeprust Monekyn n temneparypa. CteneHn csoboabl MONEKy”n.

Vv

1. [lnHammnka cucteMbl MaTepurasbHblX TO4EK. 3aKOH COXPaHeHNs MMnynbca
2. Cunbl, gencreytowme Ha Teno B notoke. dopmyna Ctokca.

3. BHyTpeHHss aHeprusi. Tennota n pabota. NMNepBoe Ha4yano TepMoaNHAMUKMA.

\

1. 3akoHbl HbtoTOHa. Buabl cun.

2. MapmoHunyeckue konebaHus. YpaBHeHue 1 peleHne. MNpyXnHHbIA MasiTHYK.
3. BHYTpeHHAs aHepruns noeanbHoro rasa.

Vi

1. MpoCTpaHCTBO 1 BPEMS, UX CBOMCTBA.

2. CnoxeHwe konebaHuii, NponCcxXoasiuyx B 04HOM HamnpasieHUN.

3. TennoeMkocTy Npv NOCTOSAHHOM 06 beMe 1 MOCTOSIHHOM LaBNEHUN.
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VIII

1.JnHammnka cuctembl MaTepuranbHbIX TOYEK. 3aKOH COXPaHeHUs uMnynbea.
2. CnoxeHve B3anMHO-NepneHanKynsipHbIX KonebaHuii.

3. AnmabaTtunyeckuii npouecc. YpaBHeHne aguabartsl.

IX
1. 3aKoH BCeMNpHOro TaroteHus. 3akoHbl Kennepa.
2. CeoboaHble konebaHus. MasTHuku.

3. MNepBoe Havano TepMoanHaMnKn. TennoemMkocT Npu NOCTOSIHHOM 06 beMe U NMOCTOSIHHOM
LaBneHuun.

X

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

2. 3artyxawowme konebaHuns. YpasHeHne v pewenune. [lekpemeHT 3atyxaHus. [JobpoTHOCTb.
3. PaboTa ugeanbHOro rasa npv pasnuyHbix npoueccax.

Xl
1. PeaktuBHOE OBuXxeHue. YpasHeHue Mewepckoro.
2. Ynpyrue BonHbl. MoHOXpoMaTnyeckas BosiHa, ee oopMyna 1 xapakTepucTuku.

3. Pacnpenenerune Makcsenna. CpenHsis, BeposTHas U cpefHe-KBaapaTniHasi CKOpoCTM MOEKyn
rasa.

X

1. KoHcepBaTMBHbIE 1 HEKOHCEPBATMBHbIE CUNbl. KUHEeTMYeckast u noTeHUManbHas aHepruu.
2. MoHoxpomaTtumyeckast BonHa, ee oopMyna v xapakTepUCTUKW.

3. MakcBennosckoe pacnpeneneHe Monekyn no CKoOpoCTSIM.

Xl

1. KnHetnyeckas v noteHumnanbHas sHepruu.

2. CTos41e BOJHbI.

3. CpenHss, BeposaTHas N cpeHe-kBagpaTuyHas CKOpoCTX MONEeKyn rasa.

XIV bunet

1. 3aKOH COXpaHeHNs 1 NPeBPAaLLEHNS SHEPTUN B MEXAHVIKE.
2. 3ByK.

3. CpeLHsAs onmHa ceobonHoro npobera Monekyn rasa.

XV 6unet

1. 3aKkOH OMHaAMKKK BpalaTenbHOro ABUXEHNS TBEPAOro TeNa OTHOCUTENbHO HEMOABUXHOW OCHU.
2. 3ByK. OhdekT Jonnepa.

3. SlBneHuns nepeHoca.

XVI bunet
1. MoMeHT nHepunn Tena. Teopema o0 nepeHoce ocen (Teopema IMtonreHca-LUtenHepa).

2. Ynpyrue csoncTsa TBepAbix Ten. Tunbl gedopmaumin. 3akoH 'yka. SHeprus ynpyrom
nedopmaumn. lnarpamma pactaxeHus.

3. dndbdpy3us

XVII bunet

1. MomeHT cunbl. MOMEHT nMnynbca.

2. KuHematuka matepmanbHOM TOYKMN.

3. MNepBoe Havano TepMoanHaMunKn. YpaBHeHne agmabaTbl.

XVIII 6unet
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1. 3aKOH AHaMMKM BpalaTenbHOro ABUXEHNS TBEPAOro Tefla OTHOCUTENbHO HEMOABVXHOW OCK.
2. MapmoHunyeckue konebaHus. YpaBHeHue n pelweHne. MNpyXnHHbIA MasTHYK.

3. MeToabl onucaHmst cucteM ¢ HOMbLWNM KONMYECTBOM YacTULL: AMHAMUYECKMIA, CTAaTUCTUHECKUIA 1
TEPMOANHAMUYECKIIA.

XIX 6unet

1. 3aKOH COXpaHeHns MOMEHTa UMNynbea.

2. CeoboaHble konebaHms. PU3nM4ecknin n MaTeMaTnyecKuii MasiTHUKM.

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

XX

1. 3aKoH coxpaHeHus 1 NpeBpaLLeHNs SHEPrN B MEXAHUKE.

2. TeyeHue Ba3KkoM xunakoctTn. BHyTpeHHee TpeHue. HYnucno PeriHonbaca.
3. TennoBble MawuHbl. Pabota npu Kpyroebix NpoLeccax.

XXI

1. NoHATME 0 rmpockonax

2. 3ByK. OppekT donnepa.

3. Unkn KapHo. KoagodomumeHT nonesHoro OencTenst Tennosbix NPoLEeccoB 1 uukna KapHo.

XXII

1. Ynpyrve cBoictea TBepAbIx Ten. Tunbl gedpopmaunin. 3akoH yka.
2. 3aKOH BCEMUPHOro TAroteHus. KocMmnyeckmne ckopocTu.

3. OHTponus. BeposTHOCTL COCTOSAHMSA. 3aKOH HeyObIBaHUS SHTPOMNUN.

XXIII

1. OHepruga ynpyron gedopmaumun. lnarpamma pactsaxeHus.

2. 3atyxaowme konebaHns. YpasHeHve 1 pewenHne. [lekpeMeHT 3aTtyxaHns. [JoOpoTHOCTb.
3. PeanbHble rasbl. YpasHeHvne BaH-gep-Baanbca.

XXIV

1. lmHammnka cuctembl MaTepurasbHblX TOHEK. 3aKOH COXPaHEeHNs uMMynbea.
2. CTo514Me BOMHbI.

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

XXV

1. [lBuxeHne MaTepmaanoM TOYKHM MO Kpl/lBO)'II/IHGVIHOVI TPaekTopuun, No OKPY>XXHOCTW.
2. CBoboaHble konebaHust. ®nsnyeckunii 1 MaTeMaTU4ecknii MasiTHUKMN.

3. I'Iepexoubl B CUCTEME ra3-Nnap->XnakocCTb. KpI/ITI/l‘-IeCKOG COCTOsSAHME.

XXVI

1. KoHCepBaT/BHblE N HEKOHCEPBATUBHbIE CUMbI.

2. ['ngpo- n aspogmHammka. YpasHeHne bepHynnn.

3. MonekynspHo-kuHeTnyeckasa teopus. OCHOBHOE ypaBHEHME.

XXVII

1. 3aKoH coxpaHeHus 1 NpeBpaLLeHNst IHEPrun B MEXaHUKE.

2. CovicTBa xugkoctein. [oBepXHOCTHOE HaTaXeHune. icnapeHue n Knnexue.
3. 3akoH ['yka. QHeprus ynpyron negoopmaumu.

XXVIII

1. KnHeTunyeckas v noteHumanbHas aHepruu.

2. bapomeTpunyeckas coopmyna. PacnpenenexHme bonbumana.

3. [laBneHue nop U30rHyTon NOBEPXHOCTLIO XMAKOCTW. KanunnsipHole siBNeHus.
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XXIX
1. MOMeHT nHepunn Tena. Teopema 0 nepeHoce oce.

2. MapmoHunyeckue konebaHus. YpaBHeHue n pelwenne. MNpyXnHHbIA MasiTHKK. 3. PacnpeaeneHune
Makcsenna. CpenHsas, BeposTHas U CpefHe-kBaapartmyHas CKopocTu MONEKyn rasa.

XXX

1. MoMeHT cunbl. MOMEHT nMnynbea.

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

3. CpenHss KuHeTnyeckas aHeprus Mmonekyn n temnepatypa. CteneHn cBoboabl MONEKy.
BUNETbI K 9K3AMEHY (3 CEMECTP)

1. 1) SnekTpocTatnyeckoe none. SNEKTPUYECKNIA 3apag. 3akOH COXPaHEHUS 3NEKTPUYECKOro
3apsana. 3akoH KynoHa.

2) MarHuTtHoe none B BewecTtee. Mogenb MonekynspHbiX TOKOB. BekTop HamarHn4eHus.

3) Haintn eMKoCTb LMnnHOpNUYeckoro KoHaeHcaTopa ncnonb3ys ceasb mexay U u E.

2. 1) PasBeTBneHHble anekTpunyeckme uenwu. Npasuna Kupxroga n nx npuMeHeHve.
2) 9lBneHune camonHaykummn. VIHOyKTMBHOCTb KOHTYpA.
3) Buxpesoe anekTpuyeckoe rnone. Tok cMeleHuns.

3. 1) Cuna n nnoTHoCTb ToKa. 3akoH Oma B audpdpepeHumnanbHon hopme.
2) 3akoH anekTpoMarHUTHOM nHaykumm ®apanes. Ero npumeHeHue.
3) Kakyto goyHKLMIO BbINONHAET METANNNYECKNIA 9KpaH B npubopax?

4. 1) MexaHu3Mmbl nonspusaumm OnanekTpukos. BekTop nonspusaunm, BeKTop
SNEKTPUYECKON NHIOYKLUMM U NX CBA3b C HAMPSXXEHHOCTbIO 3N1EeKTPUYECKOro nons.
2) MarHuTHOe none. 3akoH Amnepa.

3) Haiitn E, cosnaBaemoe 6€CKOHEYHO AJIMHHBIM 3aPSXKEHHbBIM LIMIVHLPOM.

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

2) NHoykums n HanpaeneHHOCTb MarHUTHoOro nons. 3akoH buo-Casapa-/lannaca.

3) MapannenbHoe coeanHeHne KOHAeHCaTOpoB. EMKOCTb CUCTEMBI B Clly4ae NocneaoBaTenbHoro
COeONHEeHNsA KOHAEeHCaTopoB.

6. 1) MNoTeHuman. Pa3HoCTb NOTEHLMANoB. SKBUMNOTEHUMANbHbIE MOBEPXHOCTU. MoTeHumnan
TOYe4HOro 3apsna U NPOCTPaHCTBEHHOro pacnpeneneHns 3aps.n0s.

2) Bnabl KOHOEHCATOPOB. DNEKTPOEMKOCTb 1 €€ eANHULbI.

3)YpasHeHns Makcsenna B nHTerpanbHom popme.

7. 1) Teopema Octporpagnckoro-laycca B MHTEerpanbHon gpopme. Onpenenutb anekTpnyeckoe none
B TpPex cny4asx pacnpeneneHns 3apsnos.

2) Kak nonHocTbio nepenatb 3apsm OT O4HOrO NPOBOASALEro 3apsaXeHHOro Tena Apyromy.

3) 3artyxatowume anekTpnyeckne konebaHus B "peanbHoM" konebatenbHOM KoHType. obpoTHOCTbL
KOHTypa.

8. 1) KonebatenbHbii KOHTYpP. dnddepeHumansHoe ypaBHEHNE COOCTBEHHbBIX 9NEKTPOMArHUTHbIX
konebaHuii B "ngeanbsHoM" KoHType. Popmyna ToMcoHa.

2) Haintn éMkKocTb coepmn4eckoro KoHaeHcaropa.

3) OneMeHTbl 30HHOW Teopun TBEPJOro Tena. IHepreTnyeckne 30Hbl B MeTannax, nonynpoBoLHMKAX
N QUanekTprkax. ONeKTponpoBOAHOCTb METasOB.

9. 1) 9nekTpoéMKocTb. KoHaeHcaTopbl. EMKOCTb CUCTEMbI B Criydae napanienbHoro CoeuHeHns
KOHAEHCaTopos.

2) PacnpeneneHue 3apsanoBe no noBepxHOCTU METaNINYECKOro NpoBoaHMKA.

3) deicTtBme MarHMTHOro Nons Ha NPOBOAHUK C TOKOM M ABUXYywmincs 3apsaa. Cuna JlopeHua.

10. 1) OHeprus anekTpuyeckoro nons. NMNoTHOCTb 3HEePrumn SNEKTPUY. NONS.
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2) Haiit HanpsiXXéHHOCTb SNEeKTPUYECKOro Mnofs, co3aaBaeMoro 6ECKOHEeYHO ONIMHHOW 3apsXKeHHO
HUTBIO.

3) MNonynpoBO4HMKW. DNEKTPOHHbIE U OblIPOYHbIE HOCUTENN ToKa. [1onynpoBOAHNKOBDIN
BbINPAMUTENb N OETEKTOP.

11. 1) OnanekTpuku B anekTpocTatnieckom none. [Aunanektpmyeckas NpoHNLAEMOCTb U
BOCMPUUMYNBOCTb. CErHeTOSNEeKTPUKN.

2) MeTobl 3neKTpoCTaTU4eCcKon 3alnTbl.

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

12. 1) 3akoH Oma ong yvacTka, 3aMKHYTOW Lienu 1 B NPOBOASWNX cpeaax.

2) Hantn Hanps>XXéHHOCTb 9NeKTPUYECKOro nons, Co34aBaeMoro 3apsaXXeHHoM
MNOCKOCTbIO 1 MNOCKMM KOHOEHCATOPOM.

3) MNepeMeHHbIn ToK. [poxoxaeHne NnepeMeHHOro Toka Yyepes EMKOCTb U MHOYKTUBHOCTb.

13. 1) CBA3b HANPSXXEHHOCTN 3NEKTPUYECKOro nons u noteHumana. lNpumeHeHne atnx oopmyr.
2) Knaccudomkaums MarHuTHbIx Mmatepuanos. deppomMarHeTnku; nx OCHOBHblE CBOMCTBA.

3) MowHocTb nepemeHHOro Toka. KoagduumeHT MOWHOCTN. SPPEeKTUBHbIE 3HAYEHNS TOKa U
HanpsXXeHns.

14. 1) B3aMMOCBA3b 3N1eKTPUYECKOro 1 MarHUTHOro none. OCHOBHbIE MONIOXEHUS Teopun
Makcsenna.

2) Teopema 0 NOMHOM TOKE.

3) KoHTakTHas pasHoCcTb NoTeHumnanos. Tepmoasmxywas cuna. Tepmonapa 1 eé npuMmeHeHue.
15. 1) BbIHYyXXAEHHbIE aneKTpUYeckne konebaHus B nocnenoBaTeNlbHOM KonebaTenbHOM KOHTYpeE.
Pes3oHaHc HanpsxeHui.

2) MarHuTHOe none 3emMnn, MeXaHW3M ero BO3HUKHOBEHWSI.

3) OnekTponpoBOAHOCTb METaNNO0B. 3aBUCMMOCTb COMPOTUBIEHWS METANNIOB OT TEMMNEPATypbI,
NpakTM4yecKoe UCMNonb30BaHNe 3TOro SABNEHUS.

16. 1) Knaccudpukauusa guanektprkos. Bektop nonapusauuu, sbiog dpopmynbl P. [None BHyTpn
ananekTpuka. uanektpuyeckas npoHNLaeMOCTb.

2) EomHnubl navepenna E, D, U, I, C, R, e, Q, .

3) OnekTpu4ecknii Tok B rasax. Buabl pa3psnos B rasax.

BUNTETbI K SAYETY

(4 CEMECTP)

1.a.HTepgepeHuns ceeta. KorepeHTHocTb. OnTuyeckas pasHocTb xoaa. Cnocobbl
OCYLLECTBNEHNS KOrePEHTHbIX UCTOYHUKOB CBeTa. YCNoBMS max 1 min.

6.Mognenb atoma Pesepdpopaa. Moctynatsl Bopa.

2.a.dndgppakums ceeta. NMpuHumn MNonreHca-PperHens. Meton 3oH PpeHens. dudpakumna PpeHens
Ha Kpyrnom OTBEPCTUUN, KPYriiOM aKpaHe.

6.P0oTOHbI 1 nx cBoricTBa. OCHOBHbIE 3aKOHbI BHELHErO (ooToadhdpekTa. 3akoH CToneTosa.
3.a./HTepdepeHLmMs B TOHKMX NnacTUHKax. [lonocbl paBHOro HaknoHa 1 paBHOM TONWWHbLL. Konbua
HbloTOHa.

6.BonHoBble cBoicTBa MMKpoyacTuu,. 'mnotesa ae bpowins.

CooTHoweHne HeonpeneneHHocTel eliseHbepra.

4.a.BonHoBble 1 KBAHTOBbIE NpeacTasneHns o npupoge ceeta. [NpuHumn NonreHca. MNornowexHne
ceeTa. 3akoH byrepa. JInHumn n nonockl NOrnoweHns.

6. CocTtaB v xapakTepucTnkm atoMHoro sapa. CnvH sapa.

5.a.PaccesHue ceeTta. 3akoH Panes.

6. CnekTpanbHble 3aKOHOMEPHOCTY U3NYyYEeHUs aTOMOB. DKCMepMMeHTansHoe 060CHOBaHMe
CyLWEeCTBOBAHUS ANCKPETHbIX 3HepPreTMYecknx ypoBHel atoma.
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6.a.dndppakums PpayHrodepa Ha OOHON WeNn 1 Ha OByX Wensx.

OundppakumnoHHas pewetka. JudpakunoHHbIA CNekTp.

6. YpaBHeHue ditHwTenHa. OnpeneneHne NocTosiHHOW MNnaHka.

OHEPrus n nMnynbc PoToHa.

7.a.Nongapnsauns ceeta. EctecTBEHHbIV U NONSPU30BaHHbIA cBeT. CNocobbl NoNy4eHUs
nonsapusoBaHHoro ceeta. 3akoH Mantoca. 3akoH bpioctepa.

6.Macca 1 aHeprus cBa3u sapa. JaepHble Cunbl U MOGENN aTOMHOIO Sapa.

8.a.[lBoriHoe nyyenpenomneHne B 0QHOOCHbIX KpucTtannax. Ontuyeckas ocb 1 rnaBHas nnockoCTb
Kpuctanna. MexaHn3m OBOWNHOro ny4enpenomneHus.

6.TennoBoe uanyyeHne. Popmyna Panes-OxunHca. M'vmnotesa n dpopmyna MNnaHka ons nanyyeHus.
9.a./ckyccTBeHHasa aHnsoTponus. [NonoxutenbHble U oTpyLaTeNbHble OOHOOCHbIE KPUCTaNNbI.
BpaleHune nnockoctn nonsapusauunu.

6.OCHOBHble pe3ynbTaTbl KBAHTOBOMEXaHNYECKON TEOpMU atoMa BOAOPOaaA.

CnuvH anekTpoHa. PacnpeneneHue anekTpoHOB N0 SHEPreTUYECKUM YPOBHSAM B MHOTOSNEKTPOHHbIX
atomax. [NpuHumn MNaynu.

10.a.TennoBoe nanyyeHve. NanyyatenbHas n nornowarenbHas cnocobHocT ten. AGCONOTHO
yepHoe Teno. 3akoH Kupxroda. 3akoH CtedaHa-bonbumaHa.

6.Monspusaums ceeta. dpdekt Papanes.

11.a. KayecTBEHHbIN MEXAHN3M SABNEHWI HOpMaﬂbHOVI 1 aHOMasbHOW ancrniepcun ceeta.
6. 3akoH cMelleHns BuHa v ero cnenctsums.

12. a. Jlasepbl.
6. TeopeTnyeckoe 06 bACHEHUE SABNEHWIA ANCNEPCMM CBETA.

7.1. OcHOBHas nuTteparypa:

MatBeeB A.H. MexaHuka n Teopus oTHocutenbHoctn = Mechanics and relativity theory : yuebHoe
nocobue / A. H. MatBees .? MapaHwne 4-e, ctepeotunHoe .? CaHkT-lNetepbypr [u ap.] : JlaHb, 2009 .?
336 c.

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

Casenbes /.B. Kypc obweii consnkm = A course in general physics : yuebHuk : B 3-x Tomax / U. B.
Casenbes .? Mi3pnaHue 10-e, ctepeoTtunHoe .? CaHkT-lMetepbypr [n ap.] : JlaHb, 2008 .7 ; 21 cm. ?
(NMyywwe knaccnyeckne y4ebHmkm, Knaccuyeckas yuebHas nutepatypa no gumamke) (Y4ebHmkm ans
By30B, CneumnanbHas nutepatypa) .? ISBN 978-5-8114-0629-6 ((06wwmit)) , 3000. T. 2:
OnekTpnyecTBo 1 MarHeTnam. BonHbl. OnTrka .? CaHkT-MNeTtepbypr [v aop.] : laHb, 2008 .7 496 c.

"pakos B.E. AToMHas domauka. TeopeTmyeckme 0CHOBbI U nabopaTtopHblii NpakTukyM: Y4. noc. /
B.E.pakos, C.A.Mackesny 1 ap.; Moa obw. pea. A.N.Knuwewko. - M.: UHOPA-M; MH.: Hos.
3HaHue, 2011. - 333c. Pexum goctyna: http://znanium.com/bookread.php?book=218015

KyaHeuos B.E. duaunka: MexaHvka. MexaHndyeckme konebaHus n BonHbl. MonekynsipHas puamka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e naa., ucnp. u gon. - M.: By3oBckuii
yuyebHuk: HALL NHD®PA-M, 2014. - 248 c. Pexum goctyna:
http://znanium.com/bookread.php?book=412940

Obuwas dmsmrka: pykoBoacTeo no nabopatopHoMy npakTukymy: YyebHoe 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:
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Mponos U.E. MexaHuka : OcHoBHble 3akoHbl / U. E. popgos .? N3paHne 6-e .? Mockea :
Nabopatopus bazoBbix 3HaHWiA : Pn3nko-maTemaTnyeckas nutepartypa, 2002 .? 309 c.

Wponos N.E.

MexaHunka. OcHOBHble 3aKOHbl.- M.: BuHoM. JlTabopaTtopust 3HaHwuin, 2010. - 309 c.
http://e.lanbook.com/view/book/4366/

Casenbes .B. Kypc obwei gomamkun. B 5-n 11. Tom 4. BonHbl. OnTtuka. - -5-e naa.- ClNb: NaHb,
2011. - 256 c.

Casenbes .B. Kypc obwei gomamkm : yiebHoe nocobue: B 5 kH. KH.4. BonHbl. OnTuka / U. B.
CaBenbes ; OT1B. pea. E. C. Npnpacosa .? Mocksa : Actpenb : ACT, 2002 .? 256¢.

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

7.3. UHTEepHeT-pecypcChl:
TeopeTmnyeckme Bonpockl no guauke - hitp:/ksu.ru/f6/k1/index.php?id=3&idm=5
OUN3NKA B AHUMALUSAX - http://physics.nad.ru/

Dur3nyecknin NPakTUKyMm -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum

OnekTpoHHbIN XypHan: PU3NKA N CTYOEHTDI - http://psj.nsu.ru/
OHumknonenus - https://rc.nsu.ru/text/encyclopedia/physics.html

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune gncumnnunbl "durnsunka" npegnonaraet NCNONb30BaHNE CleayowWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

[ yye6Has ayoutopums oas NpoBeneHUst NEKLMOHHbBIX 3aHATURA NO NOTOKaM CTyAEHTOB, COBMELLEHHAs
C LeMOHCTPaUMOHHbLIM KabHETOM P3NYECKOro kopryca 1 kagenpbl obwer punankm KOy

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

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbIM nnaHom no
cneunanbHocTtn: 05.03.04 "ImopomeTeoponorus” u cneunanmsaunm Meteoponorus .
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