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Mporpammy ancumnnnHbl paspabotan(a)(n) Anbtwynep H.C. ; npodeccop, A.H. (aoueHT) Mnbscos
K.A. kxagpenpa meounumnHckon couamkm OtoeneHne gouanky , Kamil.llyasov@kpfu.ru ; ctapwmi
npenogaeatenb, K.H. duannnoea E.A. Kadenpa obwein gouankn OTaeneHne ousnkm ,
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. DONXEH 3HaTb:

dyHOamMeHTanbHble MOHATMSA N 3aKOHbI KNaCCUYECKOW MexaHVKn, MONEKYNSAPHON onsunku,
9NeKTPOoANHAMUKW, OMTUKN, aTOMHOWN COU3NKK

2. IONXEH yMeTb:

Vicnonb3oeartb 3HaHMS 3aKOHOB PU3MKN AN OCBOEHUS OU3NYECKUX OCHOB rMApPOMETEOPOSIOrN.

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

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

CTpounTb MatemMatuyeckne Mogeny NPOCTENILNX PU3NYECKUX SBNEHNIA U NCNONb30BaTb NS
N3y4YeHns aTUX MOLENEN AOCTYNHbIA EMy MateMatUYecknii 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|.

Bnagnetb OCHOBHbIMU KOMMAETEHLMNAMMN

4. CTpyKTypa U cogepxaHvue OUCLUNIUHBI MOAyNs

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

dopma NPOMEXYTOYHOro KOHTPONS OUCUUNINHBI 3K3aMeH BO 2 CEMECTpeE; 3a4eT B 3 CEMeCTpE;
9K3ameH 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
Henens MX TPy AOEMKOCTb Tekyme chopMbl
N .D.Mlc\:nl.:)v;lr;;:]v’llubl/ CemecTp cemecTpa (B yacax) KOHTpOns
Nexuum MpakTuueckuelllaboparopHbie
3aHaTUA pa6oTbl

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
MHaMuku. nHamumk
o, (AuHammkn. DuHamuka 2 2 2 2 2
CUCTEMbI MaTepuanbHbIX
TOYeK.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 4 us 29. il yLH,lfIP EPCHTET
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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 2 2 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 5 > > pa6ora

" [coXpaHeHwus.

Tema 6. duHamuka KOHTpONbHas
6. |abcontoTHO TBEPLOrO 2 6 2 2 2 pabota
Tena.

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

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

Tema 9. 3atyxatowme
KonebaHus.

g'BbmyxueHHue 2 9

KonebaHus.

Tema 10. Ynpyrue
BOJIHbI.

Tema 11. Mogenb
naeanbHOro rasa.
11.[Temnepartypa. 2 11 2 2 2
Pacnpenenenune
Makcsenna.
Tema 12.
12.|PacnpeneneHve 2 12 2 2 2
BonbumMaHa.
Tema 13. lNepsoe
13.|Ha4ano 2 13 2 2 2
TEPMOONHAMUKN.

10 YCTHbIA ONpPOC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

MX TPYA0EMKOCTb
(B wacax) KOHTpOns

abortbl,
Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

14.

Tema 14. Btopoe
Hayano
TEPMOANHAMMKMN.
SHTponus.

14

P TecTmpoBaHune

15.

Tema 15. PeanbHblie
rasbl, XNUOKOCTU U
TBEpPAblE TENA.

15

16.

Tema 16. da3oBble
nepexogpl.

16

P TecTmpoBaHune

17.

Tema 17.
onekTpocTartmyeckoe
none. 3akoH
COXpaHeHns
9NEKTPUYECKOro
3apsagna. 3akoH KynoHa.
Teopema lMaycca.
[MoTeHuwan 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. dunanekTpuku
B 9NEKTPUYECKOM rone.
MexaHn3m
nongpusauun.

4,5

20.

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

4 TecTmpoBaHune

21.

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

7,8

YCTHbI ONpOC

PernctpaumoHHbIn Homep
CtpaHnua 6 ns 29.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 22. MarHuTtHoe
none. Baanmopencrtene
9NEeMEHTOB TOKa. 3aKOoH
5. Amnepa. NHaykumsa n 3 9.10 4 0 4 YCTHbI onpoc
HarnpaBneHHOCTb
MarHMTHOro nons.
3aKkoH
Buo-Casapa-/lannaca.

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

Tema 24. [NepeMeHHbIi
TOK. [NpoxoxaeHne
nepemMeHHoro Toka
Yyepes eMKOCTb U
WNHOYKTUBHOCTb. YCTHbI ONpoC
24. BekTopHble gnarpammbi. 3 13 2 0 8
3akoH Oma ons
nepemMeHHOoro Toka.
MowHocTb
nepemMeHHoro Toka.

Tema 25.
onekTpunyeckme
KonebaHus.
KonebatenbHblit KOHTYP.
OudbdoepeHunanbHoe
£9. ypaBHeHNEe COOCTBHHbIX 3 14 2 0 3
3NEeKTPOMarHUTHbIX
KonebaHuii B KOHTYpE.
3aTyxatowme

23. 3 11,12 4 0 0

Tema 26.
OnekTpoMarHuTHoe
none. Bazanmocesasb
9NEKTPUYECKMX U

MarHUTHbIX MONen. YCTHbIA ONPOC
26. OcCHOBHbIE NONOXEHUS 3 15,16 4 0 3
Teopum Makceenna.
Buxpesoe
anekTpuyeckoe none.
Tok cmewweHns.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 7 us 29. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N .D.ulc\:nuunnunbll CemecTtp CZﬁ‘;g?:a ™ T?g ﬁgg:)l(()ocm TeK‘.’:::ﬁ,ﬁgprl
oayns Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 28. lNpeamet
ontuku. Cnektp
9NeKTPOMarHUTHbIX
28.|B0/1H. OCHOBHble 4 1 2 0 2
3aKOHbI
reoMeTpuyeckom
ONTUKN.
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
31. cBeTA 4 6,7 4 0 4
Tema 32. ucnepcus
32. cBeTA 4 8,9 4 0 4
Tema 33. lNornoueHne n
33. paccesiHue ceeTa. 4 10,11 4 0 4
Tema 34. Tennosoe
34. nanyyeHmne 4 12,13 4 0 4
Tema 35. DOTOHbI.
KopnyckynsipHo-BonHoBQW
ayannam.
35. CnekTpanbHble 4 14 3 0 4
3aKOHOMEPHOCTU
N3nyyeHuns.
Tema 36. CTpoeHune
36. aToma. AToOMHOE a40. 4 15 3 0 0
Tema . Itorosas 9K3ameH
doopma KOHTpons 2 0 0 0
Tema . NToroeas 3ayet
doopma KOHTpons 3 0 0 0
Tema . Itorosas 9K3ameH
doopMa KOHTpOns 4 0 0 0
Ntoro 100 26 100

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.

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

Mpenmet comaukun. Ponb onbita 1 Teopun B onamyeckom ncecnenosaHun. Cuctema eouHuL,.
OCHOBHblE KNHEMAaTUYECKME XapakTePUCTUKN ABUXEHNS MaTepUanbHON TOYKM: MyTb, NEepeMeLleHE,
CKOPOCTb. yCKOpeHne. HopManbHOe 1 TaHreHumnanbHOe YCKOPeHWEe Npy KPUBONIMHENHOM OBUXEHUN.
KnHematmka nBuxeHns abCconoTHO TBEPAOro Tena. YrnoBast CKOPOCTb M YrI0BOE YCKOPEHMUE.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KnHemaTvka paBHONEpPeEMEHHOro ABUXeHNs. MNpsMONMHEHOe ABUXEHWNE , ABUXEHME Tena ,
6POLWEHHOro Mo Yriom K ropnaoHTy, [BUXEHNE NO OKPYXHOCTH.

naboparopHas pabora (2 4aca(oB)):

OnpepneneHne NNOTHOCTM TBepAbiX Ten. Teopusi ownbok. OLueHKa NorpelwHoCT N3MepPEHWIA.
Tema 2. 3aKoHbI gUHaMuKU. [lIuHaMuKa cMcteMbl MaTtepuanbHbIX TOYEK.

JNleKuMoHHoe 3aHsiTne (2 4yaca(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 matepmanbHOM TOHKN. 3 3aKOH HbloToHa.

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

[BrxeHne Ten non AencTBMEM padnnyHbix cun. OCHOBHOE AUHAMMYECKOE ypaBHeHME. [1BnXeHne
MO HaKNOHHOW NnockocTw. [1BMXeHME MaTepmanbHOM TOUKM MO OKPYXHOCTH.

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

Tema 3. OnucaHue OBUXEHUS MaTepuanbHON TOYKU OTHOCUTENbHO HENHEpPLUMaNIbHOW CUCTEMbI
orcyeta. Cunbl B npupogage.

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

OnucaHve OBUXEHNS MaTepuanbHO TOYKM HeMHepLManbHblX cuctemax otcyeta. Cunbl nHepUUn B
nocTynaTenbHO ABMXYyLlencs cucteMe otcyeta. Bpauatowascs cuctema otcyeta. LieHTpobexHas
cuna nHepummn 1 cuna Kopuonuca. Cunbl B npupoae. 3akoH BCEeMUMPHOro TaroteHns. Cuna TsxecTu
1 Bec. BnusiHue BpalleHust 3emnu Ha yckopeHme ceoboaHoro nageHus. Mpunmesi.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Cwunbl Ha HAaKNOHHOW NMIOCKOCTW. anyrme cunbl. 3aKOH BCEMUNPHOIo TAroteHuns. Cuna T9xecTu u
BEC.

naboparopHas pabora (2 4aca(oB)):

Orlpe,ueneHVIe YCKOpPEHUA cB06OOHOro NageHust C NOMOLLbI0O MaTEMATNYECKOrO U don3nyeckoro
MasATHUKOB.

Tema 4. Cunbl B npupopae. TpeHue. NMpupopa cun TpeHnsa. Buabl TpeHns. Kak ynpaenstb
TpeHueM. Cunbl yripyrocty n aecpopmauun. Bugbl pecpopmauuin. 3akoH N'yka. dHeprusa
ynpyrou aecdopmauun. [ilvarpamma pactsXeHus.

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

Cunbl B npupoae. TpeHue. MNpupoaa cun tpeHns. Cyxoe TpeHne CKONbXeHus 1 kadeHns. Cuna
TpeHus nokosi. Bsskoe TpeHune. Cunbl ynpyroctu n gegopmaumun. Buabl necdpopmaunii. 3akoH Myka.
SHeprus ynpyroii aedoopmaumn. uarpamma pacTsixkeHus.

naboparopHas pabora (2 4aca(oB)):

Cwvnbl Ha HaknoHHOW nnockocTu. OnpefeneHne KoagguUMeHTa TPEHNSI.
Tema 5. 3akoHbI coOXxpaHeHus.

NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

MMnynbc cnctembl MaTepuanbHbix To4ek. 3aKoH coxpaHeHns uMnynbca. MexaHuyeckas pabora.
KoHcepsaTtuBHble cunbl. [loTeHUnanbHas aHeprug Ten B none cunbl Taxectn. KnHetuyeckas
9Heprus. Teopema 0 KUNHETUYECKOW 3HEPTrN. 3aKOH COXPaHEHUS NOTHOM MEXAHNYECKOW SHEPTUN.

npakTnyeckoe 3aHsitne (2 4aca(os)):
3aKoH CoxpaHeHus nmnynbca.
naboparopHas pabora (2 4aca(oB)):

OnpepneneHne CKOPOCTY Ny C MOMOLWbBIO KPYTUNBHOrO MasiTHUKA. DKCNepuMeHTanbHas nposepka
3aKOHa COXpaHEeHWs MMynbca Npu OBUXEHMN Ha NNOCKOCTH.

Tema 6. JuHamuka abCconOTHO TBEPAOro Tena.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OnHammka abcontoTHo TBepaoro tena. OCHOBHOE ypaBHeHUE anHamMukn. MoMeHT cun. MoMeHT
nHepumn. Teopema lMorireHca - WrenHepa. MoMeHT umnynbca. YpaBHEHNE MOMEHTOB. 3aKOH
coxpaHeHnst MoMeHTa umnynbca. ['mpockonbl. KnHetnyeckas sHeprus spatatouerocs Tena.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):
3aKoH coxpaHeHust NOMHO MeXaHN4YeCKOn 3HepPrun.
naboparopHasi pabora (2 yaca(oB)):

MNpoBepka OCHOBHOMO YpaBHEHWUS BpalaTENbHOM AMHAMKKIM C nomoLbio npnbopa Obepbeka.
OnpeneneHve MOMeHTa UHepLMN MaxoBoro koneca. OnpeneneHne MOMeEHTa MHePLUUM OU3NYECKOro
MasTHUKa. OnpeneneHne MOMEHTOB MHEPLUM CUMMETPUYHBIX TEN Pa3HOR GPOPMbI.

Tema 7. [1BUXEHMe XUaKoctem n ra3os.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

OCHOBHble 3aKOHbI TMapocTaTuKn. [BnXeHne naeanbHOM XnUakocTy B NoToke. None BekTopa
ckopocTu. JInHum Toka. CTaumoHapHbIi NOTOK.Y paBHEHME Hepa3pbliBHOCTW. YpaBHeHne bepHynnu n
ero cnencteug. Kpurepui npuMeHMMocTn ypasHeHus bepHynnu. Yucno PeiHonbaca. JlammHapHoe
N TypbyneHTHoe TedeHne Xunaokoctn. 3akoH lNyaseins ans naMMHapHbIX NOTOKOB.

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

JrHamumka BpawarenbHOro ABMXeHus.

naboparopHas pabora (2 4aca(oB)):

OnpegneneHne KMHEMATNYECKMX XapakKTEPUCTMK MONEKYN rasa npu NpoTekaHun ux 4epes Kanunnsap.
Tema 8. FapmoHnuyeckue KonebaHus.

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

rapmoHnyeckme konebaHns. KuHematmka konebanuii. 'padomyeckoe npeancraBneHme
rapMOHUYecKnx konebaHuii. YpaBHeHne cBOBOOHbIX He3aTyxatowmx KonebaHuii Ha npumepe
NPY>XMHHOTrO U MaTeEMaTUYeCKOro MasiTHUKOB. DHEpPrus rapMoHM4eckoro ocumnnatopa Cnoxexuve
rapMOHMUYecKMx KonebaHuin ogHoro HanpaeneHusi. bueHns. CnoxeHune B3anMHO-NEPNEHONKYNSAPHBbIX
konebaHuin. Purypsbl Jluccaxy.

naboparopHasi pabora (2 4aca(oB)):

OnpepneneHne 4acToTbl KAMEPTOHA METOLOM BUEHWIA.

Tema 9. 3atyxarowme KkonebaHus. BoiHyXaeHHble KonebaHus.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3aTtyxatowme konebaHus. YpaBHeHne 3aTyxarowmx konebanuii n ero pewexme. KoagpdomuneHt
3atyxaHus. Bpems penakcauumn konebaHuit. [lekpeMeHT 1 norapudoMmnyecknii AEKPEMEHT
3atyxaHus. [JobpoTHOCTb. Anepuoamnyeckuin paspsa. BoiHyxaeHHble konebaHus. Pe3oHaHc .

npaKkTudeckoe 3aHsitne (2 yaca(os)):
"apMoHmMyeckme konebaHus.
naboparopHas pabora (2 yaca(oB)):

Onpe,ueneHme JeKpeMeHTa 3atyxaHusd npy>XnHHbIX MasdTHAKOB. I/I3yl-|eH|/|e cBOOOOHbIX U
BbIHY>XXEHHbIX KonebaHwi TOPCUOHHOIo MasdaTHKUKA. I/I3yL|eH|/|e ABNeHnsa pe3oHaHCca TOPCUOHHOIo
MasATHKKA.

Tema 10. Ynpyrue BOJIHbI.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Ynpyrve BonHbl. [1pononbHbie 1 nonepeyHble BoMHbL. Pa3oBas CKOPOCTb U OIHA BOMHbI.
YpaBHeHune beryuieir BonHbl. CBolicTBa BoNH. MIHTepdepeHumnst BonH. CTosiyas BONHbI. 3BYK.
O6bekTMBHblE N CyOBEKTMBHbIE XapakTepucTuky 3Byka. Tembp 3Byka. ddocpekT donnnepa.

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

Ynpyrue BOsHblI.

naboparopHas pabora (2 4aca(oB)):

WccnenoBaHne BONH Ha noBepxHOCTU Boabl. 3yyeHne adpdpekTa Lonnnepa ynbTpasByKOBbIX BOH.
Tema 11. Mogenb nupeanbHoro rasa. Temneparypa. PacnpeneneHne Makcsenna.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Moctynatbl MKT. Cunbl B3anmonencTens mexay monekynamu. Mogenb ngeanbHoro rasa.
YpaBHeHMe COCToSAHNSA nageanbHoro rasa. sonpoueccol B razax. OcHosHoe ypaBHeHne MKT rasos.
TeMmnepatypa kak Mepa cpefHeln KMHEeTUYECKON aHeprum monekyn. PacnpeneneHune monekyn rno
ckopocTtam (Makceenna).

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

M3onpoueccol B razax. YpaBHEHNE COCTOSHUS naeanbHOro rasa.
naboparopHasi pabora (2 yaca(oB)):

3akoHbl ngeanbHOro rasa.

Tema 12. PacnpeneneHue bonbuMaHa.

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

Monekynbl B none cunbl TaxecTtn. bapomeTtpudeckas coopmyna. PacnpeneneHne monekyn no
noTeHumnanbHbiM aHeprusam (bonbumaHa). ABneHus nepeHoca: andogysns, TeENNONPOBOLHOCTb,
BA3KOCTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):
[Mpouecchl B rasax.
naboparopHas pabora (2 4aca(oB)):

OnpepneneHne BS3KOCTW XnaKoctn Mmetoaom Ctokca. N3yyeHne 3aBUCUMOCTM BA3KOCTM XMNIOKOCTH
oT TemnepaTtypbl.

Tema 13. NepBoe Hayano TepMooNHaAMMUKW.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BHyTpeHHss aHeprns kak goyHKLMS COCTOSIHNS ra3a. 3akoH O paBHOpaCnpeneneHn SHeprum no
cTeneHsm ceoboabl. Pabota rasa. Tennota, cnocobel Tennonepenayn. Mepsoe Havano
TepmMoauHamuku. AnnabaTmnyeckuin npouecc. TennoemkocTb rasa. YpasHeHne Maiiepa. YpaBHeHve
Tennosoro 6anaHca.

npaktnyeckoe 3aHsitne (2 4aca(os)):
PaboTa rasa. [NepBoe Ha4ano TepMoanHaMUKN.
naboparopHas pabora (2 4aca(oB)):

Onpenenexve koadpduumeHTa MyaccoHa n n3oxopunyeckor TennoeMkocTv Bosayxa. OnpeaeneHve
nokasartensi aanabatbl pasHbix ra3oB Pe3oHaHCHbIM MeTofoM. OnpenenexHne yaenbHoii
TENNOEMKOCTU TBEPObIX TeN.

Tema 14. Bropoe Ha4yano TepMOAMHAMUKU. DHTPONMS.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

ObpaTnMble U HeobpaTuMble npouecchl. Tennoeble MawmnHbL. KoadhdUUNEHT NONE3HOro AeiCTBIS.
NoeanbHas Tennosas MawmnHa. TeopeMbl KapHo. SHTponms. 3akoH BO3pacTaHmsl SHTPOMUN.
Cratuctnyeckas UHTeprpeTauns 3HTPONMMU.

npakTudeckoe 3aHsitne (2 yaca(os)):
TennoemkocTb ra3oB. YpaBHeHWe TennoBoro banaHca. Anmabatnyeckuin npouecc.
naboparopHasi pabora (2 yaca(oB)):

MpeobpasoBaHre pas3nuyHbIX BUOOB 3HEPrun B Tenno. VicchenoBaHne pexuMoB paboTbl AoBuratens
Ha HarpeToM BO3AayXe.

Tema 15. PeanbHble rasbl, XNOKOCTU U TBepAble Tena.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

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

npaktnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas paboTa.
naboparopHas pabora (2 4aca(oB)):

OnpepeneHne koadhdmumeHTa NOBEPXHOCTHOro HaTsxeHns Boabl. OnpenenexHme KoadhdnumneHTa
00 BEMHOrO pacwmpeHunst xnakocten. HabniogeHme KpUTUHECKOro COCTOSIHUS adhupa.

Tema 16. Pa3oBble Nnepexoabl.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
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lMoHATMe dhasbl BewecTBa. PasoBble Nepexonbl NepBoro 1 BTOporo poaa. YpasHeHne KnanenpoHa -
Knayauyca. lnarpamma coctosiHus. TporHas Toyka.

naboparopHas pabora (2 4aca(oB)):
OnpepneneHne CKPbITOW TENNOTbl 0A30BOro Nepexona NnasneHns nbaa v UCnapeHns Bobl.

Tema 17. dnekTpocTaTtuyeckoe rnose. 3aKOH COXpaHEeHUA INEeKTPNYECKOoro 3apsana. 3akoH
KynoHa. Teopema Naycca. MoTteHuunan n pasHOCTb NOTEHLNANOB.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

Latb obwue npeacTaBneHns 0 NPUMpoAe 3NeKTPOCTaTUYECKOro Nons, NeKTPoCTaTUYeckKmx
3apsnax. [Mpusectn bopmynbl 3akoHa KynoHa, anekTpo cTaTM4eckoro nons. Co3naBaeMoro
TOYEYHbIM 3apSAO0M, CIIOXEHNS aNeKTpocTaTndeckmnx nonen n ap. fokasatb Teopemy Maycca.
PaccmoTpeTb (hrnanyeckmii CMbICN NOHATUA NOTEHUMan 1 pas3HocTb NoTeHumanos. Nokasatb Ha
npumepax NCnonb3oBaHne aTUX POPMyN ONs pacyéTta anekTpocTaTU4ecKux nonemn n noTeHunanos B
cnyyae pasfinyHblX PacroNOXEeHUN SNeKTPMYECKMX 3apsa0B.

naboparopHas pabora (4 4aca(oB)):

ViccnenoBaHune aKBUNOTEHLMANbHbBIX NOBEPXHOCTEN B 9NEKTPONNTMYECKON BaHHE.

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

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

PaccmoTpeTb pacnpeneneHune 3apsnos B NpoBogHvke. [aTb onpeneneHne anekTpoémMKoCTy.
PaccmoTpeTb pacnpeneneHune 3apsnos U NOTEHUMANOB B Cly4ae nocneaoBTeNbHOMo 1
napannenbHoro CoeanHeHUsl KOHAeHcaTopoB. PaccMoTpeTb MPUPOLY SNEKTPUYECKOro Nonst 3emiu.

Tema 19. INaneKTpuKn B aneKTpnyeckom none. MexaHn3m nonsipusauun.
JNeKLMoHHoe 3aHsiTne (4 4yaca(oB)):

BBecTn noHsTME AMNONbHOro MOMEHTa, BeKTopa nonspusaumn. BoeiBectn ero popmyny n gatb
NOHATUE NOBEPXHOCTHOM NIOTHOCTWN 3apaaa, AVU3NEKTPUYECKON BOCNPUNMUYNBOCTU U
npoHnuaemMocTn. BekTop anekTpuyeckoin nHoykuuw. lNongpHeie 1 HEMonspHble AN3NEeKTPUKN.
CerHeToanekTpukm n nx ceorcTea. NbesoanekTpnyeckuin agdexT.

Tema 20. NocTosiHHBIN 3neKTpuyuckum Tok. 3aKkoH Oma B auchchepeHumanbHon popme.
MNMpasuna Kupxroda.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

PaccmoTpeTb npupoay anekTpuyeckoro Toka v gartb 3akoH Oma ong nonHowm uenu. BoiecTtn
doopmyny ons 3akoHa Oma B andpgoepeHumanbHom cpopme. [Ing passeTBNEHHbIX 9NEeKTPUYECKMX
uenen ccoopmynuposatb npasuna Kupxroda n npasmna 3Hakos. PaccMoTpeTb 3aBUCUMOCTb
COMPOTMBAEHNS OT TEMNEepaTypbl U SiBNEHNE CBEPXNPOBOANMOCTU. BbicokoTeMnepaTypHas
CBEpXNpPOBOAUMOCTb.

naboparopHasi pabora (4 4aca(oB)):

[MpoBepka 3akoHa Oma 1 namepeHne yaenbHoro conpotmenenus. MNMpasuna Knpxroga.
Tema 21. AnemeHTbl hn3ukn TBepaoro tena. OCHOBHble UOEN KBaHTOBOW TEOpUHU
3N1eKTPOHHOr0 rasa v ee NpUMeHeHWe K MeTannam, NoNyNPoOBOAHMUKM U OAU3NEKTPUKaM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OnemMeHTbl puankn TBépaoro tena. OCHOBHbIE MOHATUSA KBAHTOBOW TEOPUN U NPUHLMMDI
3anofHEHUs! 3HEPreTUYeCcKNx 30H B MeTannax u guanektpukax. dHeprua depmun. SeneHne 3eebeka
N KOHTaKTHasi pa3HoOCTb NoTeHuunanos. MNpuHumnel paboTbl Tepmonapsl. MonynpoBoaHMKMN UX
CBOINCTBA N UCMONb30BaHUE.

naboparopHas pabora (6 4aca(oB)):

AdbdpekT 3eebeka. Onpenenenne Tepmo SC Kak oyHKUMUN pasHOCTK TeMnepaTyp. MamepeHne
TEeMMNepaTypHOA 3aBUCUMOCTI COMPOTUBNEHNS METaNNoB. lamepeHune TemnepaTypHO 3aBUCUMOCTU
COMPOTMB/IEHUS MOJTYNPOBOAHVKOB.

Tema 22. MarHuTHOe none. Bsaumopencreme anemMeHToB Toka. 3akoH Amnepa. UHaykuus n
HanpaBneHHOCTb MarHUTHoro nonsi. 3akoH buo-Casapa-Jlannaca.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KTPOHHEBH
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MarHuTtHoe none. OnbiTbl OpcTena. 3akoH AMnepa kak B3aMMoaencTene AByxX 3/1IEMEHTOB C TOKOM.
3akoH bno-Caeapa-/lannaca. BuxpeBoi xapaktep MarHUTHOro nonsi. Teopema o NoiHOM TOKE.
BbiBoa goopMynbl cunbl JlopeHua. 3akoH anekTpoMarHUTHOM nHaykumm dapagnes. SsneHus
CaMOMHAYKUMM 1 B3aUMONHAYKLUMN, N NX NPOSBNEHNS HA NPaKTUKE.

naboparopHas pabora (4 4aca(oB)):

N3yyeHune cunbl B3aMMoaeincTBMS NPOBOAHMKOB C TOKOM. OnpeneneHve yaenbHoro 3apsiaa
anekTpoHa. MiameperHne 30C vHayKuMM B NPOBOASILLEN paMKe, ABUXYLEACS B MarHUTHOM rone.
N3mepeHne MHAYKUMM MarHATHOrO MO/t MarHUTHOrO Noisi 3EMNN METOLOM Bpalatoweincs
WHOYKUNOHHOM KaTyLWKW.

Tema 23. MarHeTu3m Bellectsa. HamarHnyeHue sewiectsa. Monenb MoneKkynsipHbIX TOKOB.
BekTop HamarHM4eHusi. MarHMTHOE Nnone B BelL,eCTBe.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MarHeTtuam BewecTtsa. MarHUTHbIA MOMEHT TOKA, MOLAENbMONEKYNAPHbBIX TOKOB U BbIBOL OOPMY/bI
BEKTOpa HamarHmyeHms. MarHntHas NpoHMLAEMOCTb BOCNPUMMYNBOCTL BelwecTs. Knaccudukaums
MarHMTHbIX MaTepmanos. deppomMarHeTkKn 1 X OCHOBHbIE YeTbipe cBorcTBa. MarHutHoe none
3emnun, ero OCHOBHbIE NapaMeTPbl U MEXAHN3M €ro BO3HUKHOBEHMS.

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

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

[MepeMeHHbIi TOK 1 ero gopMbl. MpoxoXaeHne NepemMeHHoOro Toka 4epes3 MHAYKTUBHOCTb U
émkocTb. CaBur pasd Mexay TOKOM 1 HanpsixXeHneM. BekTopHble anarpammbl 1 3akoH Oma ans
NepeMeHHOro Toka. BeiBecTu popMyny MOWHOCTU A1 NEPEMEHHOrO TOKa.

naboparopHasi pabora (8 yaca(oB)):

3mepeHne nmnenaHca B Lensx ¢ KOHOEHCATOPOM M OMUYECKUM CONpoTMBAEHNEM. I3MepeHne
nMnegaHca B Lensx C KaTyWKon NHOYKTUBHOCTU 1 OMUYECKMM CONPOTUBIEHNEM.

Tema 25. dnekTpnyeckue konebanusi. KonebarenbHbin KOHTYp. duddepeHumnanbHoe
ypaBHeHne COOCTBHHbIX 3/IeKTPOMarHUTHbIX KonebaHun B KOHType. 3atyxaloLime

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

AnekTpuyeckue konebaHns B konebaTenHoM KOHType. PaccMoTpeTb cnyyam "naeanbHoro " KoHTypa,
"peanbHOro" KOHTypa u BblHyXAEHHble KonebaHns B nocnenoBateNbHOM KonebatenbHOM KOHTYpe.
Pe3oHaHC HanpsXeHW 1 ero npuMeHeHune.

naboparopHasi pabora (3 yaca(oB)):
CB0bH0OHbIE SNEKTPOMarHuTHole konebaHms

Tema 26. dnekTpomarHuTHoe none. BaamMocBsA3b 3aNeKTPUYECKUX U MarHUTHbIX NOnen.
OcHoBHble nonoxeHus Teopumn Makceenna. Buxpesoe anekrpmyeckoe nosne. Tok cMeLL,eHUS.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

B3anmocsasb ANEKTPUYECKUX N MarHUTHbIX nonen. !-e n 2-e NONOXeHNs Teopun Maksenna. Tok
cmeleHnsa. atb ypaBHEHUA Makcsenna B VIHTeraﬂbHOVI popme 1 nokasatb ux CpI/I3I/I‘-IeCKI/II7I

CMBbIC/1. PaCCMOTpeTb MEeXaHN3M 06pa303aH|/|$| ANEKTPOMarHUTHbIX BONMH N X ceoricTea. Wkana
ANEKTPOMArHUTHbIX BOJIH.

naboparopHas pabora (3 yaca(oB)):
N3yyeHne anekTpoMarHMTHbIX BOMH OeLUMMETPOBOro AnanasoHa B ABYX MPOBOAHON NUHMK

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

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

CnekTp aneKTpOMarHUTHbIX BOMH 1 AnanasoH BOMH OTHOCAWMIACS K ONTUKE. 3aKOHbI
reoMeTpUYeCKol ONTUKN- OTPaXEHUS U NpenoMneHns ceeta. M3obpaxeHns B cpepuyeckmnx
3epkanax. [lonHoe BHyTpeHHe oTpaxeHue. [penomneHne Ha cdepunyeckon nosepxHocTn. Popmyna
nVH3bl. MNocTpoeHune nsobpaxeHnii ans cobupatollen n paccesarowein nnuH3. Teneckon u
MUKPOCKOTT.

naboparopHasi pabora (2 4aca(oB)):

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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BbinonHeHne paboT Ha reoMeTpuyeckyto onTuky : " MaydeHune LieHTpupoBaHHbIX ONTUYECKOW

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

NHTepdepeHumns cBeToBbIX BONMH. KOrepeHTHOCTb, NONy4eHne KOrepeHTHbIX ONTUYeCcKnx BONH. OnbIT
tOHra: VIHTepgoepeHuns ot asyx wenen.NHTepdepeHLmsa B TOHKKX nneHkax. [pocseTneHne onTuku.
NHTepdepomeTp MarkenbcoHa.

naboparopHas pabora (7 4aca(oB)):
NabopatopHble paboTbl: 3epkano Jlnonna, NHTepdepeHUMOHHbIE CBETOUNBLTPSI, KonbLa HbloToHa

Tema 30. Oucdbpakumsa ceeta.
JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

Ldundbpakumsa Ha ogHom wenu. PacnpeneneHne NHTEHCUBHOCTU B ANMPPaAKLNOHHOM KapTUHE OT
ofHon wenu. dundppakums B onbiTe ¢ HTEPEPEHLMEN OT ABYX wenen. OrpaHnyeHne
paspewatowein cnocobHocTn. Kpntepuin Penesi. Paspewarowas cnocobHOCTb TENECKOMOB U
MUKpOCKOMoB. [udpakumoHHas peweTka.

naboparopHas pabora (7 4aca(oB)):

Nab6.pabotbl Oudopakuus PpayHrodepa Ha wenn. OgHo- 1 ABYMEpPHble pelweTkn. 30HHas
nnacTuHka.

Tewma 31. Nonspu3saumsa ceeTa.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Mnockoctb nonsapusaumn.3akoH Mantoca. Nonapusauuns npu otpaxeHuun. Yron bniocrepa.
OnTunyeckas akTMBHOCTb. OnTuyeckas aHN30TPONUS: ABONHOE Ny4enpenoMiIeHnin N AUXPOn3M.
Kpyrosas v annuntnyeckas nonspusaums.

naboparopHasi pabota (4 4aca(oB)):

NabopaTopHble paboTbl: [MonyyeHne 1 uccnenoBaHne NONSAPU30BaAHHOMO CBeTa, V3yyeHne siBneHus
€CTEeCTBEHHOro BpalleHusl NIOCKOCTM nonsipusaumu, MiccnenosaHne NMHENHO - NONSPU30BAHHOIO
cBeTa 1 nposepka 3akoHa Mantoca M3yyeHre BpalleHns NaockoCcTh Nonsipusauunm Ha nonsprumeTpe.

Tema 32. lucnepcus ceerta.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Baanmopentceue ANEKTPOMarHUTHbIX BOJTIH C BELWECTBOM. ,ﬂ,mcnepcvm ceeTta. HopMaanaﬂ "
daHOMalibHasa ancnepcus. FDYI'IFIOBaFI CKOpPOCTb. SﬂeMeHTapHaH Teopua oucnepcun.

naboparopHasi pabora (4 4aca(oB)):

NabopaTtopHas paboTa no IamepeHnto HopManbHO aucnepcun
Tema 33. MNornoweHue n paccesiHme ceeta.

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

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

naboparopHas pabora (4 4aca(oB)):

NabopatopHble paboTsl : [MornoweHne ceeta, AHann3 CONHEYHOro cnekTpa
Tema 34. TennoBoe nanyyeHuve

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

Tennosoe n3anyyeHue. MNpasuno MNpeeo. 3akoH Knpxrodga. ABCoNtoTHO YepHoe Teno. 3akoH
CretpaHa-bonbumaHna. 3akoH cMelueHms BuHa. dopmyna nanyyvexu lNnaHka. Ontuyeckas
nnpomeTpus. VICTOYHMKK cBeTa.

naboparopHasi pabota (4 4aca(oB)):
oKcnepMeHTanbHas nposepka 3akoHa CtedpaHa-bonbumaHa

Tema 35. PoToHbI. KOopnyckynsipHO-BO/THOBOW Ayanu3m. CnekTparnbHble 3aKOHOMEPHOCTU
N3Ny4yeHus.

JNeKuMoHHoe 3aHsitne (3 4aca(os)):
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doToadhpekT. 3akoHbl CToneTosa. KopnyckynsapHasa Teopus cBeta u gotoadpdekT. ddpdoekT
KomnToHa. PoToHbI 1 poxaeHue nap. KopnyckynsapHo-BonHOBOW gyanuam. [NpuHuun
LnononHuTenbHocTW. BonHoBas npupoaa matepun. lebpoinesckas onvHa BOSHbl. DNEKTPOHHbINA
MMKPOCKOM. 3aKOHOMEPHOCTU B aTOMHbIX CrEKTpax.

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

Tema 36. CtpoeHue atoma. ATOMHOE S,4pO.
JNleKLMoHHoe 3aHsitue (3 4aca(os)):

Bopoeckas Teopusa atoma. Mogenb atoma TomncoHa. OnbiTbl NO paccesHUo anbga YacTuL.
AnepHast mogenb atoma. MNoctynatol bopa. OnbiT @paHka un Mepua. AnemeHTapHas 6opoBckas
Teopus BOOOPOAHOro atoma. KBaHTOBO-MexaHu4yeckas Teopusi BOLOPOAHOro atoma. YpasHeHune
WpennHrepa. CocTas 1 xapaktepuctuka sgepHoro sapa. Macca vn sHeprus cssasu aapa. lNpupoaa
anepHbix cun. PaonoakTuBHOCTbL. SoepHble peakunn. TepMosaepHble peakunn. OneMeHTapHble
YacTuupbl.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl pcemecrpa paborthbl (B yacax) a60TbI
CTYAEHTOB P
5 Tema 5. 3aKoHbI 5 5 Egﬂ;ggﬂiﬁ%; 3 KOHTPO/NbHas
" |coxpaHeHus. T
coxpaHe pabote paboTta
Tema 6. uHamuka NoAroToBKa K KOHTDONBHAS
6. |abCcontoTHO TBEPLOrO 2 6  |KOHTPONbHOM 3 a6o€a
Tena. paboTte P
Tema 7. [BnxeHne NnoAroToBka K -
7. o 2 7
XWOKOCTEN 1 rasos. YCTHOMY Onpocy 3 ycTHEI onpoc
Tema 10. Ynpyrue NOAroToBKa K o
10. 2 1
0 BOJHbI. 0 YCTHOMY Onpocy 3 yCTHEI ONpoC
Tema 14. Bropoe
Havyano noaroToska K
14.
4 TepMOONHAMUKW. 2 14 TECTMPOBAHUIO 3 TecTiposanie
OHTpONUS.
Tema 16. da3zoBble NoOAroToBKa K
16. 2 1 TECTUPOBaH
6 nepexonbl. 6 TECTMPOBAHNIO 3 ecTposarne
Tema 17.
onekTpocTaTtnyeckoe
none. 3akoH
COXpaHeHus
17.|anekTpunyeckoro 3 1,2 nngFSJOBOKI_? ';C 8 YCTHbI ONpocC
3apsna. 3akoH KynoHa. y y onpocy
Teopema ["aycca.
MoTeHuman n pasHoCTb
NnoTEeHLManos.
Tema 20. [1oCTOSAHHbBIN
9NEKTPUYCKNIA TOK.
3akoH Oma B noOroToBka K
20. - TECTNPOBaHN
0 andodoepeHumanbHom 3 6 TECTUPOBAHUIO 8 ecTposaHine
doopwme. lNpasuna
Knpxrogoa.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

21.

Tema 21. SneMeHTbl
do13nKM TBEPOOro Tena.
OcHOBHblEe naeun
KBAHTOBOW Teopuu
9NEKTPOHHOrOo rasa u ee
NPUMEHEHNE K
mMeTannam,
NONYyNPOBOAHNKM U
LN3NEKTPUKAM.

7,8

NoAroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

22.

Tema 22. MarHutHoe
none. Bsanmonencrtesune
9NEeMEeHTOB TokKa. 3aKOH
Amnepa. IHoykums n
HanpaBneHHOCTb
MarHMUTHOro Nons.
3akoH
Buo-Casapa-/lannaca.

9,10

NoAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpoC

24.

Tema 24. [NlepeMeHHbIi
TOK. MpoxoxaeHune
NepemMeHHoro Toka
Yyepes eMKOCTb U
NHOYKTUBHOCTb.
BekTopHble amarpammbl.
3akoH Oma ons
NepemMeHHOoro Toka.
MowwHocTb
NepemMeHHOoro Toka.

13

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

26.

Tema 26.
OnekTpoMarHuTHoe
none. Bsanmocssa3b
9NEKTPUNYECKUX U
MarHUTHbIX NONen.
OCHOBHbIE MONOXEHUS
Teopun Makcsenna.
Buxpesoe
3MeKTpmn4eckoe none.
ToK CcMeleHns.

15,16

NOAroToBKa K
YCTHOMY OMpocCy

YCTHbI ONpoC

28.

Tema 28. lNpeamet
ontukn. CnekTp
SNEeKTPOMarHUTHbIX
BOSIH. OCHOBHble
3aKOHb!
reoMeTpu4eckomn
ONTUKMN.

NoAroToBka K
YCTHOMY Orpocy

YCTHbI ONpocC

29.

Tema 29.
NHTepdepeHuns ceeta.

2,3

NOAroToBKa K
YCTHOMY OMpOCy

10

YCTHbI ONpoC

30.

Tema 30. Oudppakumsa
ceeTa.

4,5

NoAroToBka K
YCTHOMY Orpocy

10

YCTHbI ONpocC

31.

Tema 31. lNonapusauns
ceeta.

6,7

NoAroToBKa K
YCTHOMY OMpocCy

10

YCTHbI ONpocC

32.

Tema 32. ducnepcuns
ceeTa.

8,9

NoaroToBka K
YCTHOMY orpocy

YCTHbI ONpocC

PernctpaumoHHbIn Homep
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Buabi
N dDopMbl KOHTPONSA
Paspen Hepens | camocTosiTensHon [TpyAo0eMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gTeb':bHo"'
CTYL,EHTOB P
Tema 33. lNornoweHuve n NnoAroToBka K o
33. paccesiHue ceeTa. 4 10,11 YCTHOMY onpocy 8 ycTHEI onpoc
Tema 34. Tennosoe noaroToBka K o
34-|nanyueHme 4 | 1213 | Crriomy onpocy 8 YCTHBbIA OMPOC
Tema 35. DOTOHbI.
KopnyckynspHo-BonHoBgM
nyanuam. NoAroToBKa K o
35. CnekTpasnbHble 4 14 yCTHOMY onpocy 4 ycTHBI onpoc
3aKOHOMEpPHOCTHN
N3Ny4eHns.
Tema 36. CTpoeHune noaroToBka K .
36. aToma. AToMHOe 4p0. 4 15 YCTHOMY onpocy 8 yCTHBIN Onpoc
NTtoro 134

5. O6pa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

[ nekumnu ¢ ncnonb3oBaHeM OEMOHCTPALIMM OMLITOB U SIPKUX SIBNEHUM B OU3NKE,
[ 06yyeHune HaBbikam 1 NpuéMam peLleHus NPOCTeLNX 3a0aY;

[l npoBeneHne duanyeckoro npakTrkyma

[ camocTosiTenbHas paboTa CTyneHTOB,

[ koHcynbTaLmMm.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NMpenmet cpusnkun. Ponb onbita U Teopun B HU3NYeCKOM UccnenoBaHUN.
MpocTtpaHcTBO M Bpems. CBoncTBa cummeTpmn. KnHematnka marepmanbHou To4ku.KmuHemaTtuka
abconoTHO TBEpAOro Tena.

Tema 2. 3aKoHbI gUHaMuKu. [iIuHaMuKa cMcteMbl MaTtepuanbHbIX TOYEK.

Tema 3. OnucaHne OBMXEHUSI MaTepuanbHON TOYKM OTHOCUTENIbHO HEMHepLIManbHOM CUCTEMDI
otcuyeta. Cunbl B npupoae.

Tewma 4. Cunbl B npupopae. TpeHue. NMpupopa cun tpeHns. Buabl TpeHns. Kak ynpaenstb
TpeHueM. Cunbl ynpyroctu n aecpopmauun. Bugbl pecpopmauuin. 3akoH N'yka. SHeprusa
ynpyrown aecopmauuun. lnarpamma pactaxeHus.

Tema 5. 3aKOHbI COXpaHeHus.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. Teno maccon m = 1kr oBMXETCS Mo CTONY, UMES B HA4YaNlbHOM TOYKE CKOPOCTb VO=2 M/C.
JocTturHys kpas ctona, Bbicota kKotoporo h = 1M, Teno nagaet. KoadbpuumeHT TpeHns tena o cton k
= 0,1.0npenennTb KONMYECTBO TENNOTbI, BbIAESMBILEECS MPU HEYNPYroM yaape o 3emnto. MNyTb .
NPOVOEHHbIV TENOM MO cToNy S = 2M. 2. CTanbHOM wapuk maccon m = 20 r, nagas ¢ BblcoTbl h1 = 1M
Ha CTanbHYO NMANTY, OTCKakMBaeT OT Hee Ha BblcOoTy h2 = 81cm. Haintu: a) umnynbc cunbl,
LeACTBOBaBLIEN HA NIMTY BO BpeMs yaapa; 6) Konm4ecTBo TennoThbl, BblAENMBILEECS NPU yaape.

Tema 6. luHamuka abCconOTHO TBEPAOro Tena.
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 17 n3 29. 111 VHI:I

S OEALIK G



Mporpamma oucuunnmHel "®usunka"; 05.03.04 MNopometeoponorus; Anbtwynep H.C. , npodbeccop, a.H. (aoueHT) Nnbscos K.A. , ctapwwnii
npenogaearens, K.H. dununnosa E.A.

1. Ha ckambe XyKOBCKOro CUANT YeNoBEK N OEPXUT B BbITAHYTbIX pykax rupu no 10kr kaxgas.
PacctosiHme oT Kaxaow rmpu o ocu BpaweHus ckambi |1 = 50 cm. CkaMbs BpawaeTcs ¢ 4acToToM
n1 =1 ¢-1. Kak nameHnTcs yactoTta BpalleHnsl ckambi 1 Kakyto paboTy nponsBeneT YenoBek, ecnu
OH COXMET PYKM Tak, YTO PACCTOSAHNE OT KaXAon rmpu Ao ocu yMeHblwmnTcs 8o 12 = 20 cm ? MomeHT
NHepUMM YenoBeka 1 Ckambl OTHOCUTENBHO ocy BpaleHuns JO = 2,5 kr.mM2. Ocb BpaweHns npoxoant
4yepes LLeHTP Macc Yyenoseka n ckambu. 2. Maxosuk paguycom 10 cM HacaxXeH Ha ropn30oHTaNbHYO
ocb. Ha 0604 MaxoBrka HaMoTaH LHYpP, K KOTOPOMY NpuBsSidaH rpy3 Maccoi m = 800 r. Onyckasicb
PaBHOYCKOPEHHO, rpy3 npowen pacctosHue s = 160 cm 3a BpeMms t=2 ¢. Onpenennts MOMEHT
NHepumnn J MaxoBuk

Tema 7. [1BUXeHMe XUaKocTem n ra3os.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

1. Uto Takoe npoeanbHas Xmakoctb? 2. CTaumoHapHbI U HeCcTaumMoHapHbI NoToK. 3. JInHumM ToKa 1
Tpybkm TOKa. 4. YpaBHEHNE HEpPa3pbIBHOCTA . 5. TeyeHne BA3KON XNAKOCTH.

Tema 8. FapMoHMueckue KonebaHus.

Tema 9. 3atyxarowme KkonebaHus. BoiHyXaeHHble KonebaHus.
Tema 10. Ynpyrue BOJHbI.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OnpegneneHne BONHOBOro npouecca. NpononbHble 1 nonepeyHble BosiHbl. OCHOBHblE
KONMMYECTBEHHbIE XapaKTepPUCTUKI BOMHbI - ha30Basi CKOPOCTb U ASIMHA BOJMHbI. YPaBHEHME NIoCKOoiA
beryuel BOSHbI.

Tema 11. Mogenb nupeanbHoro rasa. Temneparypa. PacnpeneneHne Makcsenna.
Tema 12. PacnpeneneHue bonbumMaHa.

Tema 13. NepBoe Hayano TepMoouHaAMMUKW.

Tema 14. Bropoe Hayano TepmoauHaMUKU. DHTPONUS.

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

1. 13 BCeX LUMKIMYECKMX MPOLECCOB B TEPMOAMHAMMKE, UAYLLMX NPU OAHHOW MUHUMANbHOMW 1
MakCrManbHoM TemnepaTypax, HanbonbwmnM KO3PULNEHTOM NONE3HOro AencTems obnaaarT
obpatuMble MawwmrHbl, Npu aTom ux KM He 3aBucut ot paboyero Tena, a onpenensietcs
TemMneparypoii HarpesaTens 1 XonoaunbHYKa. 9TO HOPMyNMPOBKA: MEPBOro 3akoHa TEPMOANHAMUKM
BTOPOro 3aKOHa TEPMOAMHAMMKUN TPETbEro 3aKoHa TEPMOAVHAMIKM YPaBHEHWS TennoBoro 6anaHca
TeopeMbl KapHo 2. B npupoae HEBO3MOXEH TakKoM LIMKIMYECKMIA MPOLLECC, € AMHCTBEHHbIM
pe3ynbTaToM KOTOPOro 6bino 6bl NpeBpalieHne TenNoThl, NONy4aeMoi CUCTEMOI OT HarpeeaTens unm
oKpyxatolein cpeapl B paboTty. 910 (oopMynMpoBKa: NEPBOrO 3aKOHa TEPMOLNHAMUKM BTOPOrO
3aKOHa TEPMOLAMHAMUKN TPETbero 3aKkoHa TePMOAMHAMMKIN BTOPOro 3akoHa TEPMOANHAMUKY
ypaBHeHus Tennosoro 6anaHca 3. TpeTbeMy Havany TepMOAMHAMMKN COOTBETCTBYET Clieayowas
hopmynupoBka: VIaMeHeHve BHyTPEHHEN 3HEPr CUCTEMbl PaBHO CyMMe COOBLLEHHOrO et
KOnm4yecTBa TennoTbl 1 paboTbl, NPOM3BELEHHO HAL CUCTEMOI BHEWHUMM cunamn. U3 Bcex
LMKNIMYECKMX MPOLLECCOB B TEPMOAMHAMYKE, MAYILMX NPU AAHHOW MUHUMANbHOM U MakCMManbHOM
Temneparypax, HambonbLWnM KO3MULIMEHTOM NONE3HOr0 AecTBNS obnanaet umkn KapHo.
KonnyecTBo TenNoTbl, COOBILEHHOE CMCTEME, PACXOAYETCS Ha YBENIMYEHNE €€ BHYTPEHHEN SHeprum u
Ha paboTy, COBEPLIAEMYIO CUCTEMOI NMPOTUB BHEIWHMX CUN. ABCONIOTHBIM HyNb TeMneparypbl
HEeOOCTUXUM; K HEMY MOXHO NULLb acMMNTOTMYECKM npubnnxatbes. 4. B TennonsonmpoBaHHoN
KOMHaTe Haxo4MTCS BKNIOYEHHbIN B 9N1EKTPOCETb XONOAWIBbHUK C OTKPbITON ABEPLIEN MOPO3UNIbHON
Kamepbl. TemnepaTypa B KoMHaTe ByAeT CO BPEMEHEM: OCTaBaTbCS NMOCTOSHHOM, T.K. XONOAUNBHUK
oxnax.aeT Bo3[yX B MOPO3UNIbHOM Kamepe, a pafmaTtop Ha 3afHel CTeHKe XONOANNIbHUKA ero
HarpeBaeT NOHUXATbCS, T.K. XONOAUNBbHUK OXNaxAaeT BO34yX B MOPO3UIbHO KaMepe CUNbHee, YeMm
paguaTtop Ha ero 3afHei CTEHKE HarpeBaeT OKPYXatowWumii BO34yX YBENNYMBATLCS, T.K. XONOAUNBHUK
oxnaxaaeT BO3[yX B MOPO3UNIbHOM Kamepe MeHbLUEe, YeM paanaTop Ha ero 3afHen cTeHke
HarpeBaeT okpyXxawowuii Bo3ayx 5. C yBenmyeHnem cteneHn ynopsiLo4eHHOCT TePMOAMHAMMNYECKO
CMCTEMbI €€ 3HTPONMS: BO3pacTaeT; ybbiBaeT 0cTaeTcs NOCTOsIHHOW 6. C yBENMYEHMEM CTEMNEHN
pasynopsi04EHHOCTM TEPMOANHAMUYECKOW CUCTEMbI €€ SHTPONNS: BO3pacTaeT yobiBaeT ocTaeTcs
NOCTOSIHHOM

Tema 15. PeanbHble rasbl, XUaKocTu U Teepable Tena.
Tema 16. Pa3oBble Nnepexoabl.
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

1.Mpw kpucTannnaauuy TemMnepatypa BelecTsa: YBeNNYMBAETCS YMEHbLIAETCS HE U3MEHSIETCS
paBHa 0 ?C cTpemutcs k abcontoTHoMy Hynio 2. MNpy KOHAEHcaumMm TeMnepaTypa BewecTsa:
yBENNYMBAETCS YMEHbLIAETCS He nameHsietcst pasHa 0 ?C ctpemuTcst K abcontoTHoMy Hynto 3. Mpu
nnaBneHnn Temnepartypa BELLECTBA: YBENMYNBAETCS YMEHbLLAETCS He U3MeHsieTcs pasHa 0 ?C
cTpemMuTcs K abcontoTHOMY Hynto 4. Mpu kKMneHnn TemnepaTypa XuokocTu: yBeNMYnBaeTcs
yMeHbllaeTcst He uaMeHsietcs pasHa 100 ?C cTpemutcs Kk abcontoTHoMy Hynio 5. Mpw
KpucTannMaaumm BelecTsa TeNNoTa: BblAeNSeTCS NornowaeTcs He nameHsieTcs 6. Mpu koHaeHcauum
BellecTBa TeN/oTa: BblAeNsSeTCs NornowaeTcs He namMeHsieTcs 7. Mpu nnasneHun BelwecTsa Tennota:
BblAENSETCS NOrnowaeTcst He N3MeHsieTcs

Tema 17. dnekTpocraTtnyeckoe nose. 3aKoH COXpaHEeHUs 3NEeKTPUYECKoro 3apsiga. 3akoH
KynoHa. Teopema lNaycca. lMoteHuman n pasHOCTb NOTEHLMANOB.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

3HaTb PU3NYECKMIA CMbICT M OCHOBHbI (hopMynbl: 3akoHa KynoHa, doopMynbl pacyérta anekTpuyeckmx
nonen n NOTEHUManoB co3aaBeMbiX Pa3NNYHbIMA KOHPUrypaunsMm 3aps 0B, PacrnonoXeHHbIX B
BEpPLWMHAX KBagpaTa, paBHOCTOPOHHErO TPEYrofbHUKA, WeCTUyronbHMKa 1 op. YMeTb Nonb30BaTbCH
Teopemor OcTtporpanckoro [faycca ansg pacyéra nonern co3gaBaeMbix 3apsXeHHbIMU Wapamu.
unnnHapamn n 6earpaHnyHbIMU NnockocTamu. 1.Paccumtarb HANPSXXEHHOCTb 3NEKTPUYECKOro nons
1 NOTEeHUMan co30aHHOro 3 TO4YEYHbIMU NONOXUTENbHBbIMK 3apsaamMm Q pacnonoXeHHbIMA B
BEPLMHAX PaBHOCTOPOHHErO TPEYrofbHMKA B LLEHTPE O4HON U3 CTOPOH TPEYrofbHUKa a.
2./cnonb3ysa Teopemy ["aycca paccuyntarb HanPsSXeHHOCTb Nons E BHyTpW 1 BHE 3apsSXeHHOro
wapa, umnuHapa.

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

Tema 19. [InanekTpuku B anekTpuyeckom none. MexaHnam nonsipusauuu.

Tema 20. NMocTOSAHHbIN aneKTpUucKkun ToK. 3aKkoH Oma B gudhdepeHumansHon chopme.
MNMpasuna Kupxroda.

TEeCTUpPOBaHNe , MPUMEPHbLIE BOMPOCHI:
OBnapneTtb MeToAaMu pacyéta pasBeTBNEHHbIX 3NEKTPUYECKUX Lienel ¢ NCMONb30BaHMEM NpPaBU
Knpxrodpa n npaeun cnoxeHns nocnenoBatefibHO U napannenbHO COeANHEHHbBIX CONMPOTUBNEHNIA.
Tema 21. BnemeHTbl (pn3nkn TBepAoro tena. OCHOBHbIE UAEN KBAHTOBOW TeOpUn
3NEeKTPOHHOrO rasa un ee NPMMeHeHWe K MeTannam, NoNYNPOBOAHUKM U ANINEKTPUKaM.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

YcBouTb Matepuan no MetToaunke N3MepeHns Temnepartyp aNeKTpuyeckmmm metogamu. 3Hatb METOLbI
paboTbl 1 cnocobbl BKOYEHNS TepMonap. [103HaKoMUTLCA CO CTPOEHUEM U MeToAaMU PaboThl C
NoNynpoBoAHNKamMm. 3HaTb OU3NYECKNIA CMbICT 3Heprm depmun. YCBOUTb NPUHLMMBI OTANYNS
MEeTannoB OT OU3NEKTPUKOB C TOYKM 3PEHNS YPOBHS Depmu.

Tema 22. MarHuTHOe none. Bsaumonencreme anemMeHToB Toka. 3akoH Amnepa. UHaykuus n
HarnpaB/ieHHOCTb MarHUTHoOro nons. 3akoH buo-Casapa-Jlannaca.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

3HaTb OM3NYECKUIA CMbICN U OCHOBHbI oopMy”bl 3akoHa AMnepa, buo-Casappa Jlannaca, 3akoHa
9NEeKTPOMarHUTHOM nHAaykumm Papanes, SBNeHNs CaMOUHAYKLUMM U B3aMOUHOYKLUN.

Tema 23. MarHeTu3m Bellectsa. HamarHnyeHue Bewectsa. Moaenb MonekynsipHbIX TOKOB.
BekTop HamarHu4yeHusi. MarHuTHOe nosne B BeLlecTBe.

Tema 24. lNepemeHHbIN TOK. NpoxoxaeHe nepemMeHHOro Toka 4yepe3 eMKOCTb U
MHAOYKTUBHOCTb. BekTOpHbIE Anarpammbl. 3akoH OMa onsa nepeMeHHOro Toka. MowHocTb
nepeMeHHOro ToKa.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

YMeTb CTPOUTb BEKTOPHbIE Anarpammbl B Cly4ae BKIIKOYEHUS B Lenb NHOYKTUBHOCTA U
9NeKTPoéMKOoCTU. [oHMMaTh cbicn casura pas mexay TOKOM U CONPOTUBIIEHNEM.

Tema 25. Onektpuueckue konebaHus. KonebarenbHbin KOHTYp. OudpcbepeHumanbHoe
ypaBHeHWe COOCTBHHbIX 3N1eKTPOMarHUTHbIX KonebaHun B KOHType. 3aTtyxalLime
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Tema 26. GHEKTpOMaFHVITHoe none. Baaumocesa3b ANEKTPNYEeCKUX U MarHUTHbIX nonemn.
OCHOBHbIe NONOXeHUs Teopun Makcsenna. BuxpeBoe aneKkTpuyeckoe none. Tok cMmeLlLeHuns.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

OCBOUTb MOHATWA: TOK CMELLEHUS U TOK MPOBOAMMOCTU; NOHMMATb Pas3nnyme 1 CX0ACTBO Mexay
HUMK. 3HaTb OM3MYECKUIA CMbICN ypaBHeHWn MakcBenna. YMeTb HapucoBaTb 3NEKTPOMarHUTHYHO
BOJTHY, PACNpOCTPaHSIOWYIOCS B MPOCTPAHCTBE.

Tema 28. Npeamet onTUKK. CNeKTp 3aNeKTpoOMarHMTHbIX BO/TH. OCHOBHbIE 3aKOHbI
reomMeTpuyeckom onTUKMU.

YCTHbIIA ONPOC, NPUMEpPHbIE BOMPOCHI:

3aKkOHbl FEOMETPUYECKON ONTUKM

Tema 29. UHTepchepeHUUA cBeTa.

YCTHbI ONPOC, NPUMEpPHbIe BOMPOCHI:

Pacyet nHTepgepeHUnoHHOM KapTuHbl. KorepeHTHOCTb
Tema 30. Oucdbpakums ceera.

YCTHbI ONPOC, NPUMepHbIe BOMPOCHI:

Ondppakums. AHanM3 oMgppPakLMOHHOM KapTUHBI, NOMYYEHHON NPK BbINONHEHMN NabopaTopHON
paboThbl

Tema 31. Nonsapusaumna ceera.
YCTHbIA ONPOC, NPUMEpPHbIE BOMPOCHI:

KONTOKBMYM NO TeMaM l/IHTepq)epeHu,vm, Jndppakums, nonspusauns ceeta u reometTpmyeckas
ontuka. B kayectse NPUMEpPHbIX BOMPOCOB CM. COOTBYOWME BOMPOCHI N3 buneToB ons 3a4yeTa.

Tema 32. Oucnepcus ceeTa.

YCTHbIV ONpoC, NPUMepPHbIE BOMPOCHI:

AHanns pe3ynbTaToB NONYyYEHHbIX NPY BbIMONHEHUN NabopaTopHbIX paboT Ha AMcnepcuto ceeTa
Tewma 33. NornoweHne n paccesiHme ceeTa.

YCTHbIV ONpPOC, NPUMEpPHbIE BOMPOCHI:

AHanns pe3ynbTaToB BbIMONHEHUS nabopaTopHbIX PaboT Ha NOrnoLWeHNe NN paccesHue ceeTta.
Tema 34. Tennosoe nanyyeHue

YCTHbIV ONpPOC, NPUMeEpPHbIE BOMPOCHI:

3akoHbI n3ny4yeHns abcontoTHO YepHoro Tena OnTnyeckasi NMPoMeTpuUs

Tema 35. PoToHbI. KopnyckynsapHo-BO/IHOBOW Ayanu3m. CnekTparnbHble 3aKOHOMEPHOCTHU
N3Ny4YeHus.

YCTHbIIA ONPOC, NPUMEpPHbIE BOMPOCHI:
3akoHbl (hoToadhgoekTa

Tema 36. CtpoeHune atoma. ATOMHOe s1.4p0.
YCTHbIA ONPOC, NPUMEpPHbIE BOMPOCHI:
Mogenn cTpoeHus atoma 1 aToOMHOro a4pa.
Tema . UToroesasi popma KOHTpons

Tema . UTorosas doopma KOHTpons

Tema . UToroBas coopma KOHTpoOns

[MpuMepHble BOMPOCHI K 3a4€Ty U 9K3aMeEHY:

BUIETbI K 9KSAMEHY (2 CEMECTP)

1. KuHematumka maTtepuanbHon To4kK. [locTynatenbHOe OBUXEHME.

2. [laBneHne BHYTpWN XNOKOCTU. 3aKoH Apxnmeaa.

3. CocTtosaHue BewecTsa. [MapameTtpbl cocTosHUA. loeanbHbin ras.

Il

1. [lBuXxeHne matepmanbHON TOYKN NO KPUBOIMHENHOW TPAEKTOPUN, NO OKPY>XXHOCTN.
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2. ['vapo- n aspoanHamuka. YpasHeHne bepHynnw.
3. Niaonpouecchbl. YpaBHEHNE COCTOSAHUS.

M

1. NHepumanbHble cuctembl oTcyeTa. NpeobpasosaHus Mannnes. MNpuHUUN OTHOCUTENBHOCTMW.
2. TeyeHne BA3KOWN XnaKkocTn. BHyTpeHHee TpeHune. Yucno PeinHonbaca.

3. MonekynspHo-kuHeTnyeckas teopus. OCHOBHOE ypaBHeEHME.

v

1. LleHTp Macc. Teopema 0 ABUXEHUMN LEHTPa MacC CUCTEMBbI.

2. ®opmyna lNyasenns.

3. CpelHss KnHeTmyeckas aHeprus Monekyn u temnepartypa. CteneHy cBoboabl MONEKy .

\

1. InHamunka cuctembl MaTepurasbHblX TOHEK. 3aKOH COXPaHeHNs uMnynbca
2. Cunbl, pencteyowme Ha Teno B notoke. dopmyna Crokca.

3. BHyTpeHHsIs aHeprus. Tennota n pabota. lNepBoe Havano TepMoanNHaMMKM.

Vi

1. 3akoHbl HbtoTOHa. Bugbl cun.

2. MapmoHunyeckue konebaHus. YpaBHeHue n peleHne. MNpyXnHHbIA MasTHYK.
3. BHYTpeHHSS aHeprns naeanbHoOro rasa.

Vi

1. [lpocTpaHCTBO M BpeEMS, UX CBONCTBA.

2. CnoxeHwne konebaHuii, NPoMcxoasimx B 04HOM HanpaeneHuu.

3. TennoemMkocT Npu NOCTOSAHHOM OO bEME U MOCTOSAHHOM OABNEHMUM.

Vil

1.0uHamurka cuctembl MaTepuanbHbIX TO4YeK. 3aKOH COXpaHEeHUst MMNynbea.
2. CnoxeHve B3anMHO-NepPNeHANKYNAPHbIX KonebaHui.

3. AnmabaTtunyeckuii npouecc. YpaBHeHne agnabartbl.

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

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

X

1. Cuna TaxecTn. Bec Tena. HesecomocTb. KocMmyeckne ckopocTy.

2. 3artyxatowme konebaHuns. YpasHeHne n peweHune. [lekpemeHT 3atyxaHus. [JoOpoTHOCTb.
3. Pabota noeanbHoro rasa npv pasnmyHbIx NpoLeccax.

Xl
1. PeakTuBHOE OBuXeHue. YpasHeHne Mewepckoro.
2. Ynpyrue BonHbl. MoHOXpoMaTmnyeckas BonHa, ee popmyna n xapakTepucTuku.

3. PacnpeueneHme Makcsenna. Cpe,ﬂ.Hﬂﬂ, BEpOoATHAA N CpeaHe-kKBagpaTtndyHasa CKOPOCTU MOJIekyn
rasa.

XIl
1. KOHCGpBaTI/IBHbIe N HEKOHCepBATMBHbIE CUNbI. KnHeTnyeckas n noteHumnanbHas SHEepPrunn.

2. MoHoxpomaTunyeckas BofiHa, ee hopMyna u xapakTepUCTUKN.
3. MakcBennoBckoe pacnpeneneHme Monekyn no CKOpPOCTSM.
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X1

1. KnHeTtuyeckas n noteHumnanbHas aHeprum.

2. CTo41e BOJHbI.

3. CpenHss, BeposiTHasA 1 cpenHe-kBagpaTnyHas CKOpoCTM MONEKynN rasa.

XIV 6bunet

1. 3aKOH COXpaHeHUsl 1 NPeBpPaLLEHUst SHEPTM B MEXAHUKE.
2. 3ByK.

3. CpenHsis anvHa ceobooHoro npobera Monekyn rasa.

XV bunet

1. 3aKOH OuMHaMUKKM BpawaTenbHOro ABMXEHUS TBEPAOro Tefna OTHOCUTENbHO HENOABUXHON OCK.
2. 3ByK. 9pdekT Hdonnepa.

3. SlBneHuns nepeHoca.

XVI 6unet
1. MomeHT nHepummn Tena. Teopema 0 nepeHoce ocei (Teopema [tonreHca-lWTenHepa).

2. Ynpyrve csorictea TBepAablx Ten. Tunbl gedopmaumnin. 3akoH ['yka. SHeprusa ynpyromn
nedgopmaunn. lnarpamma pactaxeHus.

3. Oundpgoysus

XVII bunet

1. MoMeHT cunbl. MOMEHT nMnynbea.

2. KuHematumka matepmanbHOM TOYKM.

3. NepBoe Havano TepMoanHaMunKn. YpaBHeHne agmabarbl.

XVIIl 6unet

1. 3aKOH OuMHaMUKM BpawaTenbHOro ABMXEHNS TBEPAOro Tefia OTHOCUTENbHO HENOABUXHOM OCK.
2. MapmoHunyeckue konebaHus. YpasHeHue n pewweHne. MNpyXnHHbIA MasTHYK.

3. MeTtoabl onucaHms cnuctem ¢ HOMbLWNM KONMYECTBOM YaCTULL: AMHAMUYECKMWIA, CTAaTUCTUHECKUIA 1
TEPMOLAMHAMUYECKUIA.

XIX 6unert

1. 3aKOH COXpaHeHnsi MOMeHTa UMNynbea.

2. CBoboaHble konebaHus. PUINYECKMIA 1 MATEMATUYECKMIA MASITHVKM.

3. Bropoe Havano tepmoauHamukm (popmynuposkn KenbsmHa n Knaysuyca).

XX

1. 3aKOH coxpaHeHus 1 NpeBpalLeHnst IHEPrum B MEXaHuKe.

2. TeyeHwne Ba3kom xungkoctn. BHyTpeHHee TpeHue. HYncno PeiHonbaca.

3. Tennosble MawmnHbl. Pabota npu Kpyrosbix NpoLeccax.

XXI

1. [NoHaTMe 0 rmpockonax

2. 3ByK. OppekT donnepa.

3. Unkn KapHo. KoagodomumeHT nones3Horo OencTBmns Tennosbix NpoLEeccos 1 uukna KapHo.

XXII

1. Ynpyrue ceorictea TBepAablx Ten. Tunbl aedoopmaumii. 3akoH Nyka.
2. 3aKOH BCEMUPHOro TAroTeHns. KocMmnyeckune ckopocTu.

3. OHTponusi. BeposiTHOCTb COCTOSIHMSA. 3aKOH HeybbIBaHUSI SHTPOMUN.

XX
1. OHeprus ynpyro gedopmauun. Juarpamma pactsaxkeHus.
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2. 3atyxatowme konebaHus. YpaBHeHne n peweHune. [lekpeMeHT 3atyxaHusi. [JobpoTHOCTb.
3. PeanbHble rasbl. YpasHeHvne BaH-gep-Baanbca.

XXIV

1. InHamunka cuctembl MaTepurasbHblX TOHEK. 3aKOH COXPaHeHNs uMnynbea.
2. Ctos4ne BONHbI.

3. I3oTepmbl peanbHbix ra3os. YpasHeHne BaH-goep-Baanbca.

XXV

1. [BuXxeHne matepmanbHON TOYKN NO KPUBOIMHENHOW TPAEKTOPUN, NO OKPYXHOCTN.
2. CBoboaHble konebaHust. dnsnyeckunii 1 MaTemMaTU4ecknii MasiTHUKMN.

3. lNepexonbl B cucTeMe ras-nap-xmakoctb. Kputnyeckoe CoctosHume.

XXVI

1. KoHcepBaTt/BHblEe N HEKOHCEPBATUBHbIE CUMbI.

2. ['vapo- n aspoanHamuka. YpasHeHve bepHynnu.

3. MonekynspHo-kuHeTnyeckasa teopus. OCHOBHOE ypaBHeEHME.

XXVII

1. 3aKoH coxpaHeHus 1 NpeBpalLeHnst IHEPrum B MeEXaHuKe.

2. CeonicTBa xugkocteir. [oBepxXHOCTHOE HaTaXeHue. icnapeHue n Knnexue.
3. 3akoH ['yka. QHeprus ynpyron negoopmaumm.

XXVIII

1. KuHeTnyeckas n noteHumanbHas aHepruu.

2. bapomeTtpuyeckas popmyna. PacrnpeneneHve bonbumaHa.

3. [laBneHne noa n3orHyTon NOBEPXHOCTLIO XMOKOCTW. KanunnapHble SBneHus.

XXIX
1. MomeHT nHepumun Tena. Teopema 0 nepeHoce Ocen.

2. MapMoHnyeckne konebaHus. YpaBHeHUe U peleHne. MpyXnHHbIA MasTHUK. 3. PacnpeneneHue
Makceenna. CpeLHsis, BeposiTHas U CpefHe-KBaapaTnyHasi CKOPOCTM MOMeKyn rasa.

XXX

1. MomeHT cunbl. MoOMeHT umnynbca.

2. OHTponusi. BeposiTHOCTb COCTOSIHMSA. 3aKOH HeyObIBaHUS SHTPOMNUN.

3. CpeLHsAs KnHeTmyeckas aHeprmus monekyn u temneparypa. CteneHn cBoboabl MONEKyn.
BUJIETBI K 9K3AMEHY (3 CEMECTP)

1. 1) dnekTpoctaTn4eckoe none. INeKTpruYecknii 3apsan. 3akOH COXpPaHEHNS 3NEKTPUYECKOro
3apsapna. 3akoH KynoHa.

2) MarHuuTHOe norne B BewecTse. Mogenb MonekynsapHbIX TOKOB. BekTop HamarHmyeHus.

3) Haintn eMKoCTb LmMnnHOpU4eckoro KoHaeHcaTopa ncnonb3ys ceasb mexay U u E.

2. 1) PasBeTBneHHble anekTpunyeckume uenwu. Npasmna Kupxroga n nx npyuMeHeHve.
2) flBneHune camonHaykumn. VIHOyKTMBHOCTb KOHTYpA.
3) Buxpesoe anektpuyeckoe none. TOK CMeweHns.

3. 1) Cvna n nnoTHOCTb ToKa. 3akoH Oma B audbdpepeHumnanbHom hopme.
2) 3aKkoH aneKkTpoMarHuTHom nHaykumm dapanes. Ero npumeHeHue.
3) Kakyto goyHKLMIO BbINMONHAET METANMNYECKNIA 3KpaH B npubopax?

4. 1) MexaHn3mbl nongapusaunn ouanekTpukos. Bektop nonspusaumm, BeKTop
3N1eKTPMYECKOM MHOYKLMN N NX CBA3b C HAMPSAXEHHOCTbIO 3N1EKTPUYECKOro Nons.
2) MarHuTHOe none. 3akoH Amnepa.
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3) Haittn E, cosnaBaemoe 6ECKOHEYHO AJIMHHBIM 3aPSKEHHBIM LIUIMHOPOM.

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

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

3) MapannenbHoe coeayHeHne KOHAEeHCaTOpoB. EMKOCTb CCTEMBI B Clydae nocnenoBaTenbHOro
COeOVHEeHNs KOHOEeHCaTopOB.

6. 1) NoTeHumnan. PasHOCTb NOTEHUMANOB. SKBUNOTEHLUNANbHBIE NOBEPXHOCTW. MoTeHuman
TOYEYHOro 3apsaa U NPOCTPAHCTBEHHOMO pacnpeneneHns 3apsaos.

2) Buabl KoHOEHCATOPOB. DNEKTPOEMKOCTb 1 €€ eANHULbI.

3)YpaBHeHns Makceenna B UHTerpanbHom oopme.

7. 1) Teopema Octporpaackoro-lraycca B nHterpanbHoi doopme. Onpenenntb anekTpruyeckoe none
B TPEX Cry4asx pacnpeneneHns 3apsnos.

2) Kak nonHocTblO Nepenartb 3apag 0T O4HOro NPOBOASALWErO 3apSAXEHHOro Tena apyromy.

3) 3atyxatowme anekTpmyeckne konebaHus B "peanbHoM" konebatenbHOM KOHTYpe. [LoOpoTHOCTb
KOHTYypa.

8. 1) KonebatenbHbii KOHTYP. dunddepeHumansHoe ypaBHEHNE COOCTBEHHbBIX 9NEKTPOMArHUTHbIX
konebaHuii B "npeansHoM" KoHType. dopmyna ToMcoHa.

2) Haintn émkocTb coepmn4eckoro KkoHaeHcaropa.

3) OnemMeHTbl 30HHOW Teopun TBEPLOro Tena. SHepreTnyeckne 30Hbl B MeTannax, nonynpoBoAHMKaX
N OUanekTprkax. SNeKTponpoBOAHOCTb METasOB.

9. 1) OnekTpoémkocTb. KoHaeHcaTtopbl. EMKOCTb crcTeMbl B Cydae napannensHoro CoeaMHeHNs
KOHOEHCaTopOoB.

2) PacnpeneneHune 3apsanoBe no noBepxHOCTM MeTanINYeckoro npoBoaHMKA.

3) JdeicTtBme MarHMTHOro Nons Ha NPOBOAHUK C TOKOM M ABUXywmincs 3apsaa. Cuna JlopeHua.

10. 1) OHeprus anekTpryeckoro nons. MNNOTHOCTb 3HEPruK SNEeKTPUY. Nons.

2) Haiit HanpsixXéHHOCTb 9NEeKTPMUYEeCKOro rnons, co3aaBaeMoro 6eCKOHeYHO ANIMHHOW 3apsiXKeHHO
HUTBIO.

3) MNMonynpoBO4HMKW. DNEKTPOHHbIE U ObIPOYHbIE HOCUTENN ToKa. [1onynpoBOAHNKOBDIN
BbINPAMUTENb N OETEKTOP.

11. 1) OnanekTpuku B anekTpocTatnieckom none. [uanektpmyeckas npoHNLAEMOCTb U
BOCMPUUMYNBOCTb. CErHeTOSNEKTPUKN.

2) MeTobl 5neKTpOCTaTUYEeCKON 3alnThl.

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

12. 1) 3akoH Oma ong yqacTka, 3aMKHYTOW Lienuv 1 B NPOBOASWNX Cpeaax.

2) Haiitn HanpsaXXEéHHOCTb 3NeKTPUYEeCKOoro nons, CoO34aBaeMoro 3apsXXeHHOom
MNOCKOCTbIO 1 MNOCKMM KOHOEHCATOPOM.

3) NepemMeHHbIn TOK. [1poxoxaeHne nepeMeHHoro Toka Yyepes EMKOCTb M MHAYKTUBHOCTb.

13. 1) CBA3b HANPSAXEHHOCTN 3NEKTPUYECKOro nons u noteHumana. lNpumeHeHne atux oopmyrn.
2) Knaccudomkaums MarHuTHbIx Mmatepuanos. deppomMarHeTnku; nx OCHOBHblE CBOMCTBA.

3) MowHocTb nepemeHHOro Toka. KoagduumneHT MOWHOCTN. SPeKTUBHbIE 3HAYEHNS TOKa U
HanpsXXeHns.

14. 1) B3aMMOCBA3b 3N1eKTPMUYECKOro 1 MarHUTHOro nonen. OCHOBHbIE MONOXEHUS Teopun
Makcsenna.

2) Teopema 0 rMonHOM TOKe.

3) KoHTakTHas pasHoCTb NoTeHumnanos. Tepmoasmxywas cuna. Tepmonapa n eé npuMmeHeHue.
15. 1) BbIHYyXXA€HHbIE aneKTpUYeckne konebaHus B nocnenoBaTeNibHOM KonebaTtenbHOM KOHTYpE.
Pe3oHaHc HanpsxeHui.

2) MarHuTHoe none 3emMnn, MexaHU3M ero BO3HUKHOBEHWSI.
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3) OnekTponpoBOAHOCTb METaNNOB. 3aBNCMOCTb CONMPOTMBIIEHNS METaNNIOB OT TEMNepaTypbl,
NpaKkTU4eCckoe UCMNoNb30BaHNE 3TOrO SABNEHUS.

16. 1) Knaccudomkaunsa onanektpukos. Bektop nonspusauuu, seisod popmynbl P. [lone BHyTpu
ananekTpuka. dunanektpuyeckas npoHNLAEMOCTb.

2) Eannnubl namepenusa E, D, U, |, C, R, e, Q, |.

3) OnekTpuyeckuin ToK B rasax. Buabl paspsnos B rasax.

BUNETbI K SAYHETY

(4 CEMECTP)

1.a.HTepdepeHuns ceeta. KorepeHTHoCcTb. OnTuyeckas pasHocTb xona. Cnocobbl
OCYLLECTBNEHNSA KOrE€PEHTHbBIX MICTOYHMKOB CBETa. YCNOBMS max 1u min.

6.Mognenb atoma Pesepdpopna. Moctynatel bopa.

2.a. dndppakuns ceeta. MNMpuHuun lMorireHca-PpeHens. Metog 304 PpeHens. dudppakums PpeHens
Ha KPYyrnom OTBEPCTUWN, KPYr/IOM aKpaHe.

6.PoTOoHbI 1 nx cBoicTBa. OCHOBHbIE 3aKOHbI BHELWHero potoadpdpekta. 3akoH CToneTosa.
3.a.VIHTephepeHumnsa B TOHKMX NnacTuHkax. Nonockl paBHOro HaknoHa v paBHom TonwmHbl. Konbua
HbloToHA.

6.BonHoBble cBoCTBa MMKpoyacTul,. 'mnotesa ae bpoiins.

CooTHoweHne HeonpeneneHHocTen IMei3eHbepra.

4.a.BonHoBble 1 KBAHTOBbIE NpeAcTasneHns o npupoge ceeta. NpuHumn MNonreHca. MNornowexHne
ceeTa. 3akoH byrepa. JInHun n nonockbl NOrnoweHns.

6. CocTae 1 xapakTepucTnky atomHoro siopa. CnvH sigpa.

5.a.PaccesHune ceta. 3akoH Panes.

6. CnekTpanbHble 3aKOHOMEPHOCTU U3/y4YEHNS aTOMOB. DKCNepuMeHTanbHoe 060CcHOBaHMe
CYLLEeCTBOBAHUSA OUCKPETHbIX SHEPreTU4ecKmxX ypoBHEN atoma.

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

OdudppakunoHHas pewetka. JudpakunoHHbIA CNeKTp.

6. YpaBHeHune DiiHwTenHa. OnpeneneHne noctosHHoM MnaHka.

OHeprus n umMnynbc oToHa.

7.a.Nonapnsauns ceeta. EctecTBeHHbIV 1 NONSpU30BaHHbIA cBeT. CNocobbl Nony4eHUs
nonsapuaoBaHHoro ceeta. 3akoH Mantoca. 3akoH bptoctepa.

6.Macca v aHeprusi cBs3un sapa. SnepHble Cunbl U MOAENN aTOMHOrO A4pa.

8.a.[lgoriHoe ny4yenpenomneHne B 04HOOCHbIX KpucTtannax. Ontuyeckas ocb 1 rnasHas nnockocCTb
kpuctanna. MexaHn3m OBONHOro ny4enpenomneHus.

6.Tennosoe uanyyenne. Popmyna Panes-[xumHca. MmnoTtesa n dpopmyna NnaHka ons nanyveHus.
9.a./ckycctBeHHas aHnsoTponus. [onoxuTenbHbie U oTpuLaTesibHble OOHOOCHbIE KPUCTaNbI.
BpaueHne nnockoctn nongpusauunu.

6.OCHOBHble pe3ynbTaTbl KBAHTOBOMEXAHNYECKO TEOPMM aToMa BOAOPOAaA.

CnvH anekTpoHa. PacnpeneneHune anekTpoHOB MO 9HEPreTUYEeCKUM YPOBHSAM B MHOTOSNEKTPOHHbIX
atomax. NpuHuun Maynw.

10.a.TennoBoe nanyyeHve. NanyyatenbHas n nornowarenbHas cnocobHocT ten. ABCONOTHO
yepHoe Teno. 3akoH Kupxrodpa. 3akoH CtedpaHa-bonbumana.

6.Monsipusaums ceeta. dpdekT Papanes.

11.a. KayecTBeHHbI MeXaHU3M SIBNEHUI HOPMaribHOW 1 aHOMasIbHOW ANCnepcun ceeta.
6. 3akoH cmeleHnsa BuHa n ero cneactaus.

12. a. Jlasepsbl.
6. TeopeTnyeckoe 0ObsCHEHME SIBNEHWIA AMCMepCcumn cBeTa.
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7.1. OcHOBHas nuTeparypa:

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

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

Casenbes /.B. Kypc obweit conankm = A course in general physics : yuebHuk : B 3-x Tomax / U. B.
Casenbes .? Mi3pnaHue 10-e, ctepeotunHoe .? CaHkTt-Metepbypr [n ap.] : JlaHb, 2008 .7 ; 21 cm. ?
(NMyywwe knaccuyeckne y4ebHmkm, Knaccuyeckas yuebHas nutepatypa no gomamke) (Y4ebHmkm ans
By30B, CrneunanbHas nuteparypa) .? ISBN 978-5-8114-0629-6 ((0bwwit)) , 3000. T. 2:
AnekTpuyecTBo 1 marHeTnam. BonHbl. OnTtuka .? CaHkTt-MeTtepbypr [1 op.] : NaHb, 2008 .? 496 c.
"pakos B.E. AToMHasa comauka. TeopeTmyeckmue oCHOBbI U nabopaTtopHbIil NpakTukyM: Y4. noc. /
B.E.pakos, C.A.MackeBun4 n ap.; Mo obw. pen. A.MN.KnmweHko. - M.: UH®PA-M; MH.: Hos.
3HaHue, 2011. - 333c. Pexum goctyna: http://znanium.com/bookread.php?book=218015

KyaHeuos B.E. ®dusunka: MexaHvka. MexaHnyeckme konebaHuns n BonHbl. MonekynsipHas cpusmka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e n3a., ucnp. n gon. - M.: By3osckuii
yuyebHuk: HALL UH®PA-M, 2014. - 248 ¢. Pexum gocTyna:
http://znanium.com/bookread.php?book=412940

Obuwas dmamrka: pykoBoACcTBO No nabopaTtopHoMy npakTukymy: Y4yebHoe nocobue / MNop pen. N.b.
KpbiHeukoro, B.A. Ctpykoea. - M.: UH®PA-M, 2012. - 596 c. Pexum goctyna:
http://znanium.com/bookread.php?book=345060

7.2. lononHutenbHasa nuteparypa:

Nponoe U.E. MexaHuka : OcHoBHble 3akoHbl / U. E. Upopgos .? N3paHne 6-e .? Mockea :
NabopaTtopus basosbix 3HaHWit : Pr3nko-mMaTemMaTnyieckas nutepatypa, 2002 .? 309 c.

Mponoe U.E. MexaHuka. OCHOBHble 3aKOHbI.- M.: BuHoM. Jlabopatopust 3HaHuiA, 2014. - 309 c.
https://e.lanbook.com/reader/book/66341/#1

Casenbes .B. Kypc obwei gomamnkm : yiebHoe nocobue: B 5 kH. KH.4. BonHbl. OnTuka / U. B.
Casenbes ; OT1B. pea. E. C. Npnpacosa .? Mocksa : Actpenb : ACT, 2002 .7 256¢.

Kypc gomamkm:B 3-x 7. : y4eb.nocobue ons cryn.sy3os / V. B. Casenbes .? CI16. : JIAHb, B.r. ?
(Y4yebHukn ons By3os.CneunanbHas nutepatypa). T.2: OnektpuyecTtBo.KonebaHus
BoNHbl.BonHoBas ontuka .? 2-e naa.,crep. ? 2006 .7 480 c.

7.3. UHTepHeT-pecypcChbl:

3Humknonenms - https://rc.nsu.ru/text/encyclopedia/physics.html

TeopeTmnyeckme Bonpockl No guaunke - hitp://ksu.ru/f6/k1/index.php?id=3&idm=5
TeopeTmnyeckme Bonpockl No guauke - hitp://ksu.ru/f6/k1/index.php?id=3&idm=5
domsundeckun npakTukym - http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizich
INeKTpoHHbIN XypHan: PU3VKA N CTY OEHTDI - http:/psj.nsu.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "®dusmka" npegnonaraet UCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOrO 0b6ecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

[ yue6Has ayoutopus oas NpoBeaeHUs NEKLMOHHbBIX 3aHATU MO NOTOKAM CTYAEHTOB, COBMELLEHHAs
C [lEMOHCTPALMOHHBLIM KabMHETOM CPN3NYECKOro Kopryca u kadgenpbl obwern punsnkm KoY

[ Bu6nuoteyHsiit dpoHa HB um. H.W. NoBayesckoro npu KOY;
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[ NaGopatopun Kacdbenps! obLeit hranku no dusnmyeckomy npakTkymy

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHno 05.03.04 "Tnopometeoponornsa” n npodouno noarotoskn Meteoponorus .
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