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1. LIE/IY OCBOEHUS ANCLINM/INHBI

LlenaMm  0CBOEHMA AUCUMNIIMHBI  «DPU3nKa» ABNSETCA obecrneyeHne OyayLlero
cneypanmcTa HayyHou (husmyeckol 6a30i, Ha KOTOPOW B BbICLUEA TEXHWYECKOM LUKOME
CTpoUTCS 06LLENHXEHEPHas 1 cnelpanbHas No4rotoBka. MocnefoBaTenbHOE U3yUeHUe QU3NKN
BblpabaTblBaeT CreunMguyeckuiAi MeTod MbILWIEHNS, (U3NYECKYHD WHTYWULUMIO, KOTOpbIE
OKasblBalOTCA BeCcbMa MIOAOTBOPHLIMKA 1 B APYrMx Haykax. Creumanuctsl, MoayyuBLINe
LUMPOKOE (PM3MKO-MaTeMaTUYeCcKoe 06pa3oBaHie, MOryT CaMOCTOSATENbHO OCBauBaTb HOBbIE
TEXHUYECKMe HanpaB/eHns, YCnewHo paboTaTb B HUX, NIEFKO MEPEXOAWTb OT PeLleHUsi OfHUX
3afay K ApYruM, UCKaTb HeCTaHAapTHbIE U HETPaAMLMOHHbIE MYTW, YTO OCOGEHHO BaXHO ANs
NPogecCoHaNbHON MOGUMIBLHOCTM CMELMaINCTOB B YCIOBUAX YCKOPEHHOIO Pa3BUTUA TEXHUKM.

3afaun:

e TeopeTuyeckas MOAroTOBKAa B 06/MaCTV (PM3MKKW, MO3BONSAIOWAA OYAYLUMM WHXKEHepam
OpPVEHTMPOBATLCA B MOTOKE HAy4YHOW W TEXHUYECKOW WH(opmauuy u obecrnevmsaroLlas vm
BO3MOXHOCTb MCMO/b30BaHUA HOBbIX (PU3NYECKMX NMPUHLMMOB B TeX 001aCTAX, B KOTOPbIX OHU
crneuvann3npyoTcs;

* (hOPMMPOBAHME HAY4YHOrO MbILL/IEHWS, B YACTHOCTW MPaBUILHOIO MOHUMAHUA FpaHuL
NPUMEHUMOCTU  Pa3/INYHbIX (PU3NYECKUX TMOHATWIA, 3aKOHOB, TEOPWUA W YMEHWs OLeHMBaTb
CTeMNeHb AO0CTOBEPHOCTM Pe3yNbTaToB, MOMYYEHHbIX C MOMOLLBI 3KCMEPUMEHTANIbHbLIX /K
mMaTeMaTU4ecKnx MeTof0B MUCCNeA0BaHUs;

e Bblpab0TKa NPUEMOB 1 HaBbIKOB PELLEHMIA KOHKPETHbIX 3aday M3 pasHbiX 06nacTeli
(hn3MKK, NOMOratoLMX CTyfeHTaM B fa/bHelLLEM peLlaTb UHXEeHEPHbIE 3ajaun.

e 03HaKOM/IEHWE CTYAEHTOB C COBPEMEHHOI Hay4HOI anmapaTypoli U BblpaboTKa Y HMX
Haya/lbHbIX HAaBbIKOB MPOBEAEHMS| 3KCMEPUMEHTANIbHBIX HayYHbIX WCCMefOBaHUMA PasNYHbIX
(PM3NYECKNX SBNEHWIA U OLEHKM MOrPELLHOCTEN U3MEPEHUIA.

2. MECTO ancuumnimHbl B CTPYKTYPE OINOI1 BO
AncumnnuHa ur3anka 0THOCUTCS K 6a30BOIA YacTy NPOrpamMmmbl.

OuvcumnnvHa onupaeTca Ha 3HaHWS MpPeAMEeTOB OCHOBHOM 06pa3oBaTe/lbHOM MPOrpaMmbl
cpefiHero (NonHoro) o6uiero o6pasoBaHns: n3NKa U MaTeMaTuKa.

3. NNAHVNPYEMBIE PE3Y/NIbTATbI OBYHEHNA MO ANCUNMNNITNHE «®U3NKA»

MMnaHupyemble pe3ynbTaTbl 0O6YYeHUS MO AMCUWMN/MHE, COOTHECEHHble C MIaHUpPyeMbIMU
pesynbTatamu ocsoeHus OrOrl

Koz (hOpMUPYEMBIX  YPOBEHb 0CBOEHWs  TMnaHupyemble pe3ynbTaTbl 06yYeHUs Mo AUCLUNIIUHE,
KOMMeTeHL KOMMETEeHLMM XapakTepusytoLuue aTanbl thopMUpoBaHUst
KOMI'IETEHLI.VIVI (n0Ka3aTen|A 0CBOEHUA KOMI'IeTeHLI,I/IVI)
OlK-1 MonHoe OCBOeHMe 3HaTb: (pnsnueckre OCHOBBbI,
CMOCO6HOCTb KOMMETEHLMN OCHOBHble 3aKOHbl U MOHATUA  (DU3NKMK,
1CNOb30BaThL KOPPEKTHble  MOCTAHOBKM  K/TaCCUYECKUX
OCHOBHble  3aKOHbI 3afau.
eCTeCTBEHHOHAYUHbIX YMeTb: n3MepATb  (hM3NYecKue
ANCLMNINH B BeNMUMHbI,  obpabaTbiBaTb  pe3y/bTaTbl
NpoheccMoHanbHOW N3MEPEHWIA, CTPOUTL rpadimkn, HopMMpoBaTh
[eATeNlbHOCTH, pesy/ibTaT, BOCMPUHUMATL WHMOPMALMIO K



NPUMEHSATb  MeTo/pbl
maTemMaTnyeckoro
aHam3a n
mMaTeMaT4ecKoro
(KoMnNblOTEPHOI0)
MOZeNnpoBaHus,
TEOpPETUYECKOrO 7
3KCMepUMEHTa/IbHOrO
“ccneLoBaHm

Ne
n/n

HaumeHoBaHMWe TeMm
n/vnn pasgenos/Tem
AVCLMNNHBI

| MEXAHVKA

! KnHemartunka
MOCTynaTe/IbHoro
W BpaLLlaTenbHoOro
[BVKEHUS

2 JnHamnka
nocTynartesibHoOro
W BpaLLlaTenibHoro
LBUXeHUA

3 MexaHn4yecKas
paboTta. 3aKOHb!
COXpaHeHMs.

aHanmay, CamMOoCTOSITENIbHO YBUETh
CneacTBus ChopMy/IMPOBAHHOIO Pe3ynbTarta,
[enaTb BbiBOAbI, ONpefensTh 06LMe (OpMbI,
3aKOHOMEpPHOCTH, 1CNO/b30BaTh
VHCTPYMEHTaNlbHblE  cpeacTBa  (IU3UKM,
MOHSATb MOCTABMIEHHYH 3afadyy, rpaMoOTHO
MoNb30BaThCA A3bIKOM NPeAMETHOI 06/1acTw.

BnageTb', OCHOBHbIMW  NpreMammu
06paboTKu n npeacTas/ieHns
3KCMEPUMEHTANIbHLIX  IaHHbIX,  KY/bTYpOi

MbILLISIEHNS, CMNOCOBHOCTBIO K 0606LLEHNIO,

aHanmay, BOCMPUSTULO MH(opmaLmu,
MoCTaHOBKE LEenM W Bblbopy nyTen eé
AOCTUKEHWS.

4. OBEM U CTPYKTYPA ANCUNMNNHBI
TpPYLOEMKOCTbL ANCUMNNHBI COCTaBNseT § 3a4éTHbIX eAnHuUL, 288 yaca

CemMecTp

Hepena cemecTpa

3-4

Bupgbl yuebHo paboTbl, BKOYas

CaMOCTOATeNbHYH0 paboTy CTYAEHTOB
1 TPYAOEMKOCTb (B Hacax)

Nekuymm
MpakTunyeckre
3aHATUSA

O6bem yuebHol POopwb|
TEKyLLEero
paboThl,
KOHTpONs
C NPUMEHEHUEM
yCMeBaeMocCTH,
MHTEPaKTUBHbIX
thopma
METOACB MPOMEeXyTOYHO
(B vacax / %) P
o aTTecTauum
3 (no cemecTpam)
SZ2
= o
gg O
o o
O
[~
=
6 15 6/25
2 5 2/25
2 5 2025
2 5 2025 PenTUHr-

KOHTpO/b Nol



I OCHOBbI ! 6 12 6 15 6/25

MOJIEKYNSAPH
O PNINKN n
TEPMOAVHAM
VKU
4 MonekynspHo - 7-8 2 4 2 5 2/25
KMHETUYeCcKas
Teopus rasos
5 PeasibHble rasbl 9- 2 4 2 5 2/25
10
6 Hauana 11- 2 4 2 5 2125 PeNTUHT-
TEPMOAVNHAMUNKN 12 KOHTPO/b Ne2
" l 6 12 6 15 6/25
ANEKTPUNYECT
BOW
MAIHETW3M
7 ANeKTpryeckoe 13- 2 4 2 5 2/25
none. 14
Hanps»xeHHOCTb.
MNoTeHUman
8 MOCTOSHHBI 15- 2 4 2 5 2/25
3NEKTPUYECKINIA 16
TOK
9 MarHuTHoe none 17- 2 4 2 5 2/25 PeNTUHT-
B BaKyyMe. 18 KOHTPO/b No3
JneKTpomMarH1THa
f UHAYKUMS
Bcero 3a 1 cemecTp 1- 18 36 18 45  18/25% AK3aMeH(27)
18
v 2 6 6 12 12 6/25
KONEBAHNA A
BOJIHbI
! MexaHunyeckue 1-2 2 2 4 4 2/25
KonebaHus
2 ONEKTPOMarH1TH 34 2 2 4 4 225
ble KosiebaHus
3 BonHbl 5-6 2 2 4 4 225 PeNTUHT-
KOHTpO/b Nel
V OMNTUKA 2 6 6 12 12 6/25
4 ["eomeTpmyeckas 7-8 2 2 4 4 2/25
onTuka
5 WHTepthepeHLms 9- 2 2 4 4 225
N gndpakuma 10



CBeTa

6 Monapu3saymns 11- 2 2 4 5 2/25 PelTUHT-
cBeTa 12 KOHTPO/b Ne2
VI KBAHTOBAI/ 2 6 6 12 15 6/25
PUN3INKA

7 Tennosoe 13- 2 2 4 5 2/25
N3nyyeHme. 14
KBaHTOBas
npupoza ceeta

8 CT1poeHwue aToma. 15- 2 2 4 5 2/25
Teopwusa bopa. 16
SNEeMEHTHI
KBaHTOBOIA
MEXaHUKMN.

9 CTpoeHme 17 2 2 4 5 2125 PelTUHT-
CBOWCTBa KOHTpO/b Ne3
aTOMHbIX a4ep. 18
PafMoakTMBHOCTb
ApepHble
peakLuu.

AnemMeHTapHble
yacTumupbl
Bcero 3a 2 cemecTp 2 1- 18 18 36 45  18/25% JK3ameH(27)
18
WToro no gucumnaviHe 1,2 36 54 54 90 36/25% Jk3ameH(54)

Copfep>xaHune NeKUMOHHbIX 3aHATUIA N0 AUCUMM/INHE
Pasgen |. MexaHunka
Tema 1. KnHemaTuKa nocTynaTesisHOro v BpalwaTe/lbHOro ABUXeHNs
BeegeHve. [MpeameT @u3avkn. MeToabl (M3NYECKOr0 WUCCNeA0BaHWA:  OMbIT, TUMNOTE3a,
3KCMEPUMEHT, Teopus. BaxkHelLumne aTanbl UCTOPUN (PU3NKK. POMb (DU3MKK B PasBUTUM TEXHUKN
N BAUAHUE TEXHWKW Ha pasBUTME (PU3UKW. Pofib (M3MKM B CTAHOBNEHWMM WHXeHepa. CBA3b
r3MKK ¢ ApYrUMN HayKaMKu. YCnexu COBPEMEHHON (IN3NKM.
HekoTopble cBefleHNs U3 mMaTeMaTuKK. Pofib MaTeMaTtuku B U3YYeHUU (PU3NKU. DYHKUUN U UX
npousBofHble. VHTerpupoBaHne. O CMbIC/e MPOM3BOAHOW M WMHTerpasa B MNPUIOXKEHUN K
(m3nyeckuMm 3afadam. ONEeMeHTbl BEKTOPHOW anrebpbl: OnpeeneHne BEKTOpa, COXeHWe
BEKTOpOB, YMHOXeHMe BEKTOPOB, AnddepeHumposaHme BEKTOPHbIX BE/INYVH.
OnddepeHumanbHble ypaBHEHNSA. dneMeHTapHble CBeLEeHMS U3 TeOpUU BEPOATHOCTW.
KrvHemaTvka Kak pasgen MexaHukn. MexaHWYecKoe [BVMDKEHME KaK MpocTeiwas qopma
[OBWKeHUA matepun. MartepuanbHas Todka (vactuua). Cuctema oTcyeta. WHepuuasibHble
cuctembl  otcuyeta. Pagumyc-sektop. [MpuHumn  oTHOcUTenbHOCTM [anunes.  TpaekTopus.
MocTynaTenbHOe ABUXeHne TBepAoro Tena.
Pagnyc KpyBM3HbI TPAeKTOpUW. JIMHENHas CKOPOCTb W NIMHeHOe YCKopeHue. TaHreHuyuanbHoe
MW HOpMa&bHOE YCKOpeHWs. CBA3b MeXAy JIMHEMHbIMW W YI/IOBbIMA  KUHEMATUYECKUMM
BeIMYMHAMN.
ema 2. MHaMuMKa NOCTynaTe/IbHOro 1 BpallaTenbHOro ABMXKEHNA
[vHamyKa Kak pasfen MexaHuku. IepBblii 3akOH HbIOTOHA U NOHATUE UHEPLMATbHON CUCTEMBI
oTcyeTa. BTOpoi 3aKOH HbIOTOHA 1 NMOHSATME CUJIbl, MAcChbl U UMMY/NbCa. YPaBHEHUE ABVKEHNUS.

5



TpeTunii 3akoH HbtoTOHA U Npefenbl ero NPUMeHMMOCTU. HenHepumaibHble CUCTEMbI OTCYETa.
AGCONOTHbIE N OTHOCUTE/IbHbIE CKOPOCTb U YCKOpeHue. Cunbl nHepumn. LieHTpobexHas cuna.
Cuna Kopuonuca. Cuctema matepuanbHbIX ToYeK. LIeHTp mHepumm (UeHTp macc). Teopema 0
[BWKEHUW LIEHTPa NHEPLMN.

lMoHATME abCcoNtOTHOrO TBEPLOro Tefia. MOMEHT cuibl. MOMEHT MMnybca. MOMEHT UHepLUK.
Teopema LUTeliHepa. YpaBHeHWE MOMEHTOB (CBSi3b MOMEHTA UMMY/bCa C MOMEHTOM CWUbI).
YpaBHeHWe BpaLlaTe/IbHOro [ABVKEHUS TBEepLOro Tena OTHOCUTENbHO HEMoABVXKHOW OCW.
KnHeTnueckas aHeprus BpaliatoLlerocs TeepAoro tena. M'mpockonuyeckmin agekt. CBo60gHbIe
ocw.

Tema 3. MexaHunyeckas paboTa. 3aKOHbl COXpaHeHUs

3HayeHVe U cogepXaHWe 3aKOHOB COXPaHEHWA B MexaHWKe. 3aKOH COXpaHeHWs uMMynbea.
OpHoOpoAHOCTL MpOCTpaHCTBa. PeakTBHOE [BMXKEHME. 3aKOH COXpaHeHWA MOMEHTa MMMy bCa.
WN3oTponus npocTpaHcTBa. PaboTa, 3Heprus, MOWHOCTb. CBA3b Mexy MNOTeHUMaNbHOM
aHeprviein n cunoi. MoHATME cUNoBOro nosisi. KoHcepBaTUBHbIE W HEKOHCEPBATWBHbLIE CWSbI.
3aKOH COXpaHeHWs 3Heprum B MexaHuke. OAHOPOAHOCTL BpemeHW. KoHcepBaTVMBHAA W
[MCCUNATUBHAA CUCTEMBI.

Paszgen I'l. OCHOBbI MONEKYNSIPHOW (DU3NKK 1 TEPMOANHAMNKMN

Tema 1. MonekynapHo-KMHeTUYeCcKaa Teopus rasos

OCHOBHble  MONOXEHWUA  MOJNEKYNAPHO-KMHETUYECKON  Teopun  BelectBa.  MuUKpo- ¢
MaKpOCOCTOAHMSA CUCTeMbl. MakpocKonuyeckmue napameTpbl. [loHATME UMAeabHOro  rasa.
MonekynspHO-KMHETUYECKOe TONKOBaHME TeMnepatypbl. YMcno cTeneHein cBo60AbI MOMEKY /b,
BHYTpeHHAs 3Heprua umaeanbHOro rasa. 3akKOH pPaBHOPACNPEfENeHNs JHEPrun no CTeneHAM
cBoboAbl. [aBneHve rasa C TOYKM 3PEHUS MOMNEKYNISPHO-KUHETUYECKOW Teopun. OCHOBHOE
YpaBHEHVE MOJIEKYNIAPHO - KUHETUYECKOW Teopuu. YpaBHEHWEe COCTOSHWUA WAeaslbHOro rasa
(ypaBHeHve KnanelipoHa - MeHzeneeBa).

Tema 2, PeasnibHble rasbl

Cunbl MeXXMOMNEKYNISIPHOTO B3aMOAENCTBUA B rasax. YpaBHeHue BaH-fep-Baanbca. M30Tepmbl
peaslbHOro rasa. MetacTabunbHble COCTOAHUA. KpUTUYecKoe COCTOsHWE. BHYTPeHHSS aHeprus
peasibHOro rasa. Agdekt Ixoyns - ToMmcoHa. CXKMKEHME ra3oB v MoslyYeHne HU3KKUX TeMneparyp.
Tema 3. Havana TepMoAvHaMuKu

CTatucTUyecKni 1M TepMOAUHAMUYECKUIA  MeTofbl.  TepmOAMHaMUYecKas  cucTema.
TepmogmHamuyecknin - npouecc. OCHOBHble  TEPMOAMHAMUYECKME TMOHATUA:  BHYTPEHHSA
3Heprusa, pabota, Tennota. POPMYIMPOBKM NEPBOr0 Hayana TEPMOAMHAMUKW. YpaBHeHue
nepBoro Havana TepMOAMHAMUKW. TennoéMKOCTb. 3aBUCMMOCTb TenI0EMKOCTU WAeanbHOro
rasa oT Buga npouecca. ®opmyna Maitepa. PaboTa, coBepLuaeMas rasom npu K130MpoLeccax.
SHTanbnua (Tennosas yHKUKMA). AgnabaTnyeckuii npouecc. TennoéMKOCTb TBEPAbIX Ten.
PaBHOBECHbIE U HepaBHOBECHbLIE COCTOSHUA cucTeMbl. ObpaTuMble N HeObpaTUMblE MPOLECCH.
Kpyrosoi npouecc (u4ukn). ®opmynMpPOBKM BTOPOro Havana TepMoamHamuku. Linkn KapHo 1
ero KI4 pnda wgeanbHoro rasa. TennoBble [ABWratenn U XONOAWIbHbIE  MALUWHLI.
MakcumanbHblin - KN4~ Tennosoro  asuratens.  QHTponus.  CTaTUCTMYECKU  BeC
(TepMoAMHaMMYecKas  BEpPOATHOCTb). 3aKOH  BO3pacTaHud  3HTponuu.  CTaTUCTMYECKoe
TO/IKOBaHWe BTOPOro Hayasna TepMOANHaMUKK.

Pasgen I1l. 9NeKTpNYecTBO N MarHeTU3m

Tema 1, SnekTpuryeckoe none. HanpsxeHHoOCTb, MoTeHuman.

AnekTpuyecknin 3apag. CoxpaHeHWe W UHBAPUMAHTHOCTL 3apsfda. [MCKPeTHOCTb 3apsga. 3akoH
KynoHa. TloHATME 3nekTpocTaTuyeckoro nons. CunoBble SIMHAM (MHUW  HaMpPsOKEHHOCTW).
MpUHUMN  CyneprnosnumMm  3M1eKTPOCTaTUYeCKNX noneid. TOTOK BeKTopa HamnpsXKeHHOCTW.
Teopema [aycca Ana 3NeKTPOCTATUYECKOro Mond B Bakyyme M e€ CBA3b C 3aKOHOM KysoHa.
AnddepeHuransHaa ¢opma Teopembl lMaycca. lNMpumeHeHve Teopembl [aycca Ans pacyeTa
nonein. Pabota cun  anekTpocTaTUyeckoro  nond.  LlMpkynaums  HanpsKeHHOCTU
3NeKTpocTatMyeckoro  nond.  PoTop  HanpsXXeHHOCTM  3M1EKTPOCTaTMYeCKOro  nons.
MMoTeHLManbHOCTL (KOHCEPBATMBHOCTL) 3/1IEKTPOCTATMYeCKOro nons. [lloTeHuman. PasHOCTb
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noTeHymanoB. CBssb MeXAy MOTEHUMANIOM W HanpsXXEHHOCTbKO 3/1EKTPOCTaTUYEeCKOro Mnoss.
YpaBHeHWe Jlannaca. SNeKTPUYECKUiA AWNOSb. SNEKTPUYECKUIA MOMEHT AMNoNns (4UMOMbHbIA
MOMEHT). TloTeHUMan U HanpsXKeHHOCTb Nons Aunons. MOMEHT cun, LeACTBYIOWMIA Ha AUMOoNb
BO BHELLHEM 3/IEKTPUYECKOM M0/e. DHEPrus AUnons B aMeKTPUYecKoM nose.

Tema 2. NOCTOSAHHbIN 31EKTPUYECKNIA TOK

XapakTepuCTUKM  3/1IeKTPOCTATUYECKOrO TOKa: MJIOTHOCTb TOKa, Cuia ToKa. YCnosue
CYLLECTBOBaHUA 3/1EKTPUYECKOro Toka. CTOPOHHME CUbl. Pa3HOCTb NOTEHUMANOB, HanpsXXeHwve,
anektpoasmxkywas cuna (34C). Knaccnyeckas 3MeKTPOHHas Teopust 3M1eKTPOrpPoBOAMMOCTH
MeTannoB. 3akoHbl Oma u [koyns-JleHua B AvddhepeHumansHoin qopme. 3akoHbl Oma u
bxoyns-SleHua B wHTerpasnbHoi qopme. 3akoH Oma A1 HEOLHOPOLHOro YyyacTka Lenu.
MpaBuna Kupxrodga. HefocTaToyHOCTb KNlacCUYeCKoM 3/1EKTPOHHOM TEopun
3N1EeKTPONPOBOAVMOCTMU.

Tema 3, MarHMTHOe nose B Bakyyme. ONIEKTPOMarHUTHas MHAYKUUA.

3akoH AmMnepa. MarHuTHasa uHagykumsa. 3akoH buo - Casapa (3akoH buo - Casapa - Jlannaca).
MoHATME MarHUTHOro nons. MpPUHLMN Cynepno3numMm MarHUTHbIX noseid. Cuna JlopeHua u cuna
Awmnepa. BUTOK ¢ TOKOM B MarHUTHOM nosie. MarHUTHbIA MOMEHT. MOMEHT Cu/, AeNCTBYHOLMIA
Ha paMKy C TOKOM BO BHELIHEM MarHWTHOM mone. MarHutHoe mose NPSMOSIMHEAHOTO U
KpYroBoro ToKoB. LIMPKynsiLuMs BEKTOpa MarHUTHOM MHAYKLUMKW. 3aKOH NMOIHOMO TOKa (Teopema 0
LUMPKYNAUMU MHAYKLUM MarHUTHOrO Nons) B Bakyyme. [NprviMeHeHMe 3aKOHa MOSIHOro ToKa Ans
pacyeTa MarHWTHbIX Monen. MarHuTHOe Mose A/IMHHOrO ConeHouaa W Topoupaa. MarHuTHoe
B3aMMOJeCTBME TOKOB. EAMHMUA cunbl TOKa - amnep. BuxpeBoe none ABMXKYLLErocs 3apsja.
VIHBapnaHTHOCTb 3N1eKTPUYECKOro 3apsafa. MarHuTHoe nose Kak pensiTMBUCTCKUIA aQMeKT.
OnbIT ®apaged. MarHuUTHbIA noTok. 3AC nHAYKUMM. OCHOBHOM 3aKOH 3N1EKTPOMarHUTHOW
MHOYKUMKN (3akoH Papafes). BblBOA4 OCHOBHOIO 3akKOHa 3/1EKTPOMArHUTHOM WHAYKUUW 13
3aKOHa COXPaHEeHWs 3HEPrun, a TakKe Ha OCHOBE 3N1EKTPOHHON Teopuu. Mpasuio SleHua (3aKoH
JleHua). ABneHuve camoOMHAYKUMWU. WHOYKTUBHOCTb. VIHAYKTUMBHOCTb A/IMHHOIO COMEeHOMAA.
ToKM 3aMblKaHUA U pasmblKaHUA  Lenu. ABMeHWe B3aMMHOM  WMHAYKUMKW.  B3avmHas
WHAYKTUBHOCTb. QHeprus MarHMTHoro nosis. O6béMHas NAOTHOCTb 3HEPTUM MArHUTHOIO Moss.
Pasgen 1IV. KonebaHusi 1 BOSHbI

Tema 1. MexaHu4eckue KonebaHus

CB060OAHbIE (COOCTBEHHbIE) U BbIHYX/EHHbIE KonebaHus. [MoHATME 06 aBTOKONEGaHWUSIX.
[ndhepeHumanbHoe ypaBHEHWE rapMOHUYECKMX KOnebaHWin 1 ero pelleHne. XapakTepucTUKm
rapMOHWYECKUX KonebaHui. TMOHATME O rapMOHWYECKOM W aHrapMOHWYECKOM OCLMMNSATOpE.
30XpOHHOCTb  KONebaHuin. DHeprusi rapMOHMYEcKUX KonebaHuii. CnoXeHue OfMHAKOBO
HanpasfieHHbIX (CKaNAPHbIX) FapMOHMYECKMX KonebaHuit. MeTof BEKTOPHOW Auarpammbl.
BrieHns. CrnoxkeHve B3aMMHO NepneHAMKYNAPHbIX (BEKTOPHbLIX) FapMOHWUYECKUX KOMebaHuid.
®urypbl Jluccaxy. AuddepeHunansHoe ypaBHEHMe 3aTyXaroWwmx KonebaHuii 1 ero peLueHue.
Anepuognyeckuii  npouecc. Yactota M KOI(h(UUMEHT 3aTyxaHus. Jlorapugmmyeckuii
[EeKPeMeHT 3aTyxaHusi W [OOGPOTHOCTb KoniebaTefibHOW  cucTeMbl.  JuddepeHumansHoe
ypaBHEHVE BbIHYX/EHHbIX KOnebaHWin 1 ero pewieHne. AMNAUTyaa 1 hasa npu BbIHYXKAEHHbIX
MexXaHN4ecKnx KonebaHuax. MexaHnyecKuiA pe3oHaHC. Pe3oHaHCHble KpuBble. COOTHOLLEHNME
MeXxay (asamMu BbIHYXAAIOWEA CWUMbl M CKOPOCTM MpU  MeXaHU4YeCcKOM pe3oHaHce. CnekTp
KonebaHuin, MOHATHE 0 Pa3NoXeHun dypbe.

Tema 2. INeKTPOMarH1UTHble KonebaHus

AnddhepeHumanbHoe ypaBHeHWe KonebaHuid B Koneb6aTe/lbHOM KOHTYpe W €ero pelleHue.
[nhepeHumanbHoe ypaBHEHNE 3aTyXaroLWmnX 3M1eKTPOMArHUTHbIX KONebaHuiA N ero peLueHue.
Yactota ® KO3(h(MUMEHT 3aTyxaHusi 3NeKTPOMAarHUTHOrO KonebaHms. Jlorapugmmnyeckumi
[eKPeMeHT 3aTyxaHusi n JOOPOTHOCTb KOHTYpa. AundhepeHumanbHOe YpaBHEHNE BbIHYXAEHHbIX
3NEeKTPOMArHUTHbIX KoMebaHWi W ero pewleHne. AMnautyga v asa npu BbIHYXEHHbIX
3NIeKTPOMAarHUTHbIX KonebaHusaX. Pe30HaHC B KosiebaTeslbHOM KOHType. Pe30HaHCHble KpuBble
AN HANPSHKEHNSA W CUAbl TOKA. [epeMeHHbIR TOK.

Tema 3. BonHbl



MexaHn3m 06pa30BaHNA MeXaHW4YeCcKUX BOMH B ynpyron cpege. MpofonbHble W NonepeyHble
BO/IHbI. BONHOBOe ypaBHeHWEe U ero pelleHve. [apMOHMYECKMEe BOMHbLI U UX XapaKTEPUCTUKMN.
YaapHble BOMIHbI. [MpuHUMN CyneprnosvuMn BOMH U rpaHMua ero npumeHnmoctn. dasosas
CKOpOCTb ¥ aucniepcuss BOMH. BonHOBOWM NakeT W rpynnosas CKOpoCTb. [MOHSATME 0
KorepeHTHoCTU. VHTepthepeHuma BonH. CTosumne BOHbL. SddekT [onsepa 415 3BYKOBbIX BOJH.
YnbTpa- 1 NHHPa3BYKMK.

dapasieeBCKkas M MaKCBE/NIOBCKAsA TPAKTOBKM SBMEHWS 3/1IEKTPOMArHUTHOW WHAYKUMK. TOK
CMeLLeHns. DneKTpomarHuTHoe none. Cuctema ypaBHeHMin MakcBenna. BonHOBOe ypaBHEHME
[J19 3N1eKTPOMarHUTHOrO Mons u ero petleHre. CKOpOCTb pacrpoCcTpaHeHUs 3M1eKTPOMArHUTHbIX
BONH B cpefaxX. OCHOBHbIE CBOMCTBA 3/1IEKTPOMArHUTHbLIX BOJH. BekTop MolHTUHIa. VMnynbe
3/IEKTPOMarHUTHOro nons. M3nyyeHue gunons. [uarpamMmma HanpasfeHHOCTH. dddekT Jonnepa
A9 3N1IEKTPOMArHUTHbIX BOMH. LLIKana snekTpomMarHUTHbIX BOJH.

Pasgen V. OnTunka

Tema 1. eomeTpryeckas onTunka

AnekTpoMarHuTHaa npupoga ceeta. MpuHumn lolireHca. 3aKOHbI OTPAXKEHWUS U NPEOMIEHMS.
AGCONOTHBIA W OTHOCUTENIbHBLIN MOKas3aTenu npenomseHns. MonHoe BHYTPEHHee OTpPaXKeHWe.
CseToBO/bl. "eOMeETpPUYECKas OMTUKA KaK NpefesibHbIA Cny4vaid BONHOBOW ONTUKK. ONTUYeckue
WNHCTPYMEHTBI.

Tema 2, VIHTepepeHLma cBeTa. Judpakuus ceeta

MoHOXpoMaThyecKne W HeMOHOXpOMaTMYeckue BOMHbLL.  [MpuHUMN  cyneprnosvumn ¢
WHTEHCMBHOCTb MPWU C/IOXXEHWUN CBETOBbLIX BOMH. BpemeHHas KOrepeHTHOCTb. Bpems w AnvHa
KorepeHTHocTW. [1pocTpaHCTBEHHas KOrepeHTHOCTb. Paauyc KorepeHTHocTW. OnTuyeckas
AMHa nyTn. OnTu4yeckas pasHOCTb Xofa. PacyeT WMHTepdepeHUMOHHOW KapTUHbI OT [BYX
KOrepeHTHbIX WMCTOYHWMKOB. [10710Cbl PaBHOM TONWMHBLI W PaBHOrO0 HakfoHa. MHorony4esas
nHTepdepeHums. Cnocobbl NOMYYeHUS KOrepeHTHbIX Nyyei. VIHTepdepomeTpbl.

MpuHumn ToireHca - PpeHens. Metog 30H PpeHend. MpsAMONMHeHOe pacnpocTpaHeHue
ceeta. Andpakuna dperens. Augpakuyma dpeHens 0T KPYrnoro oTBepCTUA W KPYrioro Amcka.
Ondpakuna dpeHens oT Kpad nonynaockoctu. Cnvpans KopHio. Audpakumns dpayHrodepa ot
GECKOHEYHO [NMHHOW npsamoi  wenn. [AndpakuyMoHHas pacxXogumMocTb.  Audpakuyms ot
OAHOMEPHON  AWMPaKLMOHHON  pelleTkn.  Paspelsarowias  CnocoOHOCTb  OMTUYECKMX
WNHCTPYMEHTOB. MOoHATWE 0 ronorpagpuu.

Tema 3, lNMonapusauma ceeta

EcTecTBeHHbI W MONAPU30BaHHLIA CcBeT. CTeneHb nonspusauun. llonspusaums ceeta npu
NPeNoMIEHUN U OTPaXXeHUW. 3aKoH BptocTepa. Monspusaums npu ABOMHOM NlydenpenioMIeHNN.
OOGbIKHOBEHHbIN U HeOObIKHOBEHHbIN yun. ONTUYeckasd oCb Kpuctanna. [lonspouabl u
nonsapu3aLMoHHble nNpusmbl. MondpusaTopsl ¥ aHanm3aTopbl. 3akoH Mantoca. [1onyBoNHOBbLIE U
YeTBEPTbLBO/IHOBbIE  MNACTUHKKW. WCKYCCTBEHHas oOMTu4yeckas aHusotponusa. OnTuyeckas
aKTUBHOCTb BelllecTBa. ekt dapages.

Pasgen VI. KBaHTOBas (m3nka

Tema 1.Tennosoe n3nyyeHune. KeaHToBas Npupoja ceeta

Tennosoe wu3nyyeHne. PaBHOBECHOE W3NyyeHMe. XapaKTePUCTUKW TEmnaoBOr0  W3/y4eHus.
A6COMIOTHO YepHoe Teno. 3akoH Kupxroga. 3akoH CredaHa-bonbumaHa u 3aKOH BuHa.
PacnpefeneHne 3Heprum B CrekTpe abCOMOTHO YepHoro Tena. Popmyna Panes-XuHca.
YnbTpaduonetoBas kartactpopa. KBsaHTOBas runotesa u qopmyna [lnaHka. BHeLLHWiA
(hOTO3NEKTPUYECKMIA SPPEKT 1 ero 3aKoHbl. POTOHbI.

Tema 2, CTpoeHue atoma. Teopust bopa. nemMeHTbl KBAHTOBOM MEXaHWKM

ekt KomntoHa u ero Teopus. Mogenb atoma Peseptoppa. Moctynatel bopa. ATom
Bogopoga.l'vnotesa fe bpoins. JkcrnepumeHTanbHOe MNOATBEPXKAEHVE BOJIHOBbIX CBOWCTB
mMukpoyacTuy. COOTHOLLEHME HeonpeeneHHOCTen. BonHoBas (hyHKUWS, ee CBOWCTBA U
CTaTUCTUYECKMIA CMbICN. HecTaumoHapHoe ypasHeHue LUpeguHrepa. CTaumoHapHOe ypaBHeHWe
LLpeanHrepa. Yactvua B NoTeHUMaNbHON AMe. MPOX0XAEHUEe YacTuLbl Yepe3 NOTeHUMa bHbI
bapbep. KBaHTOBbLIN rapMOHUYECKUIA OCLMNIATOP. YpaBHeHue LUpeauHrepa ans anekTpoHa B
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atoMe BOZOPOAA.

Tema 3. CTpoeHVMe UM CBOWCTBa aTOMHbIX S4ep. PaavoakTMBHOCTb. HAepHble  peakumu.
AnemeHTapHbIe YacTuLbI

XapakTepucTnky aToMHOro aapa. Mogenm atomHoro sgpa. Macca 1 3Heprms cBsisu apa. 3akoHbl
pafiMoakTUBHOro pacnaga. Anba-, 6eTa- W ramma-usnyyeHvie. F4epHble peakuum U 3aKOHbI
coxpaHeHus. Peakuus feneHus sagep.LlenHasd peakuus aeneHus. Peakumsi cUHTe3a aTOMHbIX
agep. [Mpobnema ynpaBnsieMblX — TEPMOSAEPHbIX  peakuui. Bugbl  B3anMOAeACTBUA ¢
Knaccuukaums afemMeHTapHbIX YacTuu. MeToAbl perucTpaymm  3MeMeHTapHbIX — 4YacTu,
Kocmuueckme nyumn. Yactuubl 1 aHTMYacTuLbl. HeTpuHo.

CopepxaHue nNpakTUYeCKNX 3aHATUIA N0 AUCUUNIINHE

1 cemecTp
Pasgen |I. MexaHnka
Tema 1. KunHemaTtmka nocTynaTesibHOro 1 BpaLlaTesIbHOro ABMXKEHUSA
Paanyc-BeKTop. Pagnyc KpuBW3HbI TpaeKTopuu. JIMHeHas CKOPOCTb M NIMHEHOe YCKOPEHWe.
TaHreHuvasbHOe W HOpMalbHOe YCKOpeHusi. CBA3b  MeXAy JIMHEAHLIMU W YIIOBbIMU
KWHEMaTUYECKMMUN BENMUYNHAMMN.
Tema 2. [JuHaMMKa NOCTyNaTe/IbHOro 1 BpallaTeNnsHOro ABMXKEHNA
BTopoli 3akoH HbOTOHA U MOHATUE CW/bI, MACChl U UMMNY/bCca. YPaBHEHWe ABMKEHUS.. MOMEHT
cunbl. MoOMEHT umnynbca. MOMEHT uHepumn. Teopema LLTeliHepa. YpaBHEHWE MOMEHTOB
(cBA3b MOMEHTa MMMNYy/bCa C MOMEHTOM CW/Ibl). YpaBHEHWEe BPaLLaTe/IbHOro ABVXXeHUS TBepLoro
Tena OTHOCUTENIbHO HENOABWMXHOW och. KMHETUYecKas aHeprus BpalLaroLLerocs TBepaoro Tena.
Tema 3. MexaHn4yeckas paboTa. 3aKOHbl COXpPaHEHUS
3aKOH COXpaHeHWs UMMy/bca. 3aKOH COXpaHeHWs MOMeHTa wuMnynbca. PaboTta, 3Heprus,
MOLHOCTb. CBA3b MeXAy NOTeHUMa/IbHON 3Heprueil U CUIoi. 3aKOH COXPaHEHWSI 3Heprun B
MexaHuKe.
Pasgen 11. OCHOBbI MONEKYNAPHON PUINKKN U TEPMOAUHAMUKN
Tema 1. MonekynapHO-KMHETUYECKAA TeOpUs rasoB
BHYTpeHHAS 3Heprusa uaeanbHOro rasa. 3akoH paBHOpacnpefeneHns 3HEpPrum no CTeneHsam
cB0o6OAbl. [aBneHne rasa C TOUKM 3PEHUS MOJEKYNAPHO-KUHETUYECKON Teopumn. OCHOBHOE
YpaBHEHVE MOMEKYNIAPHO - KMHETMYECKON Teopun. YpaBHEHMe COCTOSHWUS WAealbHOro rasa
(ypaBHeHve KnanelipoHa - MeHzeneesa).
Tema 2. PeanbHble rasbl
YpaBHeHne BaH-fep-Baanbca. M30TepMbl peanbHOro rasa. BHYTpPeHHAA 3Heprusa peanbHOro
rasa. dgdekt Ixoyna - TomcoHa.
Tema 3. Hauana TepMognHaMuKu
BHYTpeHHss 3Heprus, paboTa, Tennota. [lepBoe Hayano TepMOAUHAMWUKK. TennoéMKOCTb.
dopmyna Maitepa. PaboTa, coBepluaemas rasom npu msonpoueccax. Liukn KapHo u ero KMz
ONA naeanbHOro rasa. TennoBble ABUratenn U XONOAW/bHblE MalUMHBLL. 3HTPONUA. 3aKOH
BO3pacTaHus 3HTPOMUMN.
Pasgen I11. 9NeKTPMUYECTBO U MarHeTu3Mm
Tema 1. Hanps»keHHOCTb 3/1EKTPUYECKOro noss B Bakyyme. [oTeHuman.
3akoH KynoHa. Teopema [faycca And 3/MeKTPOCTaTMYEeCcKoro nons B BakKyymMe U eé CBA3b C
3akoHoM KynoHa. OuddpepeHumansHas hopma Teopemsl Maycca. MNpumeHeHne Teopembl Maycca
AN pacyeta nosneid. Pabota cun 3neKTpOCTaTUYecKoro nons. LMpKynauus HanpshkeHHOCTU
3NeKTpocTatMyeckoro  nond.  PoTop  HanpsXXeHHOCTW  3/IEKTPOCTAaTMYecKoro  nons.
lMoTeHUMaNbHOCTL (KOHCEPBATMBHOCTL) 3/1IEKTPOCTATUYECKOro nond. [loTeHuman. PasHOCTb

noteHyunanos. CBA3b MeXay MOTeHUMasioM W HanpsXXEHHOCTbIO 3/1IEKTPOCTATMYEeCKOro Mons.
YpaBHeHue Jlannaca.

Tema 2. MOCTOSAHHbIN 3NEKTPUYECKUNIA TOK

XapakTepucTUKM  3N1eKTPOCTaTUYECKOr0 TOKa: MOTHOCTb TOKa, CWla TOKa. YC/oBuMe

CYLLECTBOBAHWS 3M1IEKTPUYECKOr0 ToKa. CTOPOHHME CuAbl. PasHOCTb MOTEHLMAN0B, Hanpsi)XeHue,
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anekTpoaswxkywas cuna (S4C). Knaccuueckas 31eKTPOHHAs TEOpWs 3/1eKTPONpPOBOAMMOCTU
meTannoB. 3akoHbl Oma u [bxoyns-JleHua B audipepeHumansHor qopme. 3akoHbl Oma 1
bxoyns-SleHua B uHTerpanbHoM opme. 3akoH Oma Ans HeOo4HOPOAHOro y4yacTka Lenw.
Mpasuna Kunpxroda. HepocTaTouHOCTb K/lacCUYeCcKoiA 3/1eKTPOHHOM Teopum
3N1eKTPONPOBOANMOCTH.

Tema 3. DneKTpoMarH1UTHas NHAYKLUA

MarHuTHbIi noTok. 3AC mHAYKUuMU. OCHOBHOM 3aKOH 3M1EKTPOMArHUTHOM WHAYKUMW (3aKOH
®apages). BblBO4 OCHOBHOrO 3aKOHAa 3M1EKTPOMArHUTHOW WMHAYKUMW W3 3aKOHa COXpaHeHWs
3HEPruK, a TaKXXe Ha OCHOBe 3/1EKTPOHHON Teopuu. MpasBuno JleHua (3akoH JleHua). ABneHue
CaMOUHAYKUnKN. VHAYKTUBHOCTL. VHAYKTUBHOCTbL [/IMHHOIO COo/MeHouaa. TOKWU 3aMblKaHuA W
pasmblKaHUA LUenu. $BMeHWe B3aMMHOW WHAYKUMW. B3avMHas WHAYKTUBHOCTb. JHeprus
MarHuTHoro nonsg. O6bLEMHasa NJIOTHOCTb 3HEPTUN MarHUTHOrO MONS.

2 CeMecTp

Pasgen 1V. KonebaHusi 1 BOJHbI

Tema 1. MexaHn4eckve konebaHus

AnddhepeHumanbHoe ypaBHEHVE raPMOHNYECKMX KOlebaHWii 1 ero pelleHmne. XapakTepucTUKm
rapMOHUYECKUX KOnebaHuin. JHeprusi rapMoOHMYeCKUX KonebaHuin. CnoxeHue OAMHAKOBO
HarnpaB/ieHHbIX (ckanapHbIX) rapMOHUYECKNX KonebaHWiA. CnoxeHue B3aMMHO
NepneHaNKYNApHbIX  (BEKTOPHbIX)  rapMOHWYECKUX  KonmebaHuin.  durypbl  Jluccaxy.
[ndhepeHumanbHoe  ypaBHEHVE 3aTyxaloWmx KonebaHWin u  ero pewleHve. Yactota
KO3(h(hMUMEHT  3aTyxaHus. JlorapuMmyeckKMin [eKPeMEeHT 3aTyxaHusi W [0OPOTHOCTb
KonebatenbHOM cucTeMbl. AudhepeHumanbHOe ypaBHEHWE BbIHYXAEHHbIX KOebaHWiA 1 ero
peweHvie. AMNAUTYAa U (ha3a NPU BbIHYXXAEHHbIX MeXaHUYeCKMX KonebaHusX.

Tema 2. DneKTpoOMarH1THbIE KoiebaHns

AnddhepeHumanbHoe ypaBHeHWe KonebaHW B KOnebaTeNlbHOM KOHTYpe W ero peLleHue.
AndhepeHumanbHoe ypaBHEHME 3aTyXatoLWmMX 3M1eKTPOMArHUTHLIX KonebaHWin n ero peLueHue.
Yactota © KO3(h(MUMEHT 3aTyxaHUsi 3/71eKTPOMarHUTHOro KonebaHms. Jlorapugmuyeckumi
[EeKPEeMEHT 3aTyXaHua 1 JOOPOTHOCTbL KOHTYpa. AnddepeHLmanbHoe ypaBHeHNE BbIHYXAEHHbIX
3NEeKTPOMArHUTHbIX KofebaHWi W ero peweHne. AMnmntyga W asa npu  BbIHYXAEHHbIX
3NEKTPOMArHUTHbIX KOosnebaHusX.

Tema 3. BonHbl

BosiHOBOe ypaBHEHMe M ero pelleHune. MapMOHUYECKME BOMIHbI U UX XapaKTepucTuku. Pasosas
CKOpPOCTb ¥ Ancnepcusi BONH. BONHOBOW MakeT 1 rpynmnoBasi CKOPOCTb. VHTepdepeHLUMs BOJH.
Cuctema ypaBHeHuin Makceenna. BonHoBoe ypaBHeHWe ANS 3M1EKTPOMArHUTHOMO NoNs W ero
peleHvie. CKOPOCTb pacnpoCTpaHeHNs 3/1EKTPOMArHUTHBIX BOSIH B cpefax. OCHOBHbIE CBOMCTBA
3N1eKTPOMArHUTHbIX BOJH. BekTop MOMHTUHra. IMNynbec 3NeKTpoOMarHUTHOIO Moss.

Pasgen V. OnTunka

Tema 1. "'eomeTpuyeckas onTuka

3aKOHbI OTPaXXeHUs 1 nNpefioMneHus. NonHoe BHYTPEHHee OTpaXKeHWe.

Tema 2, iHTeptepeHLms cBeTa. Judpakums ceeta

BpemeHHas  KOrepeHTHOCTb. Bpema ¥ AAnMHa  KOrepeHTHoCTW.  [1pocTpaHCTBeHHas
KOrepeHTHOCTb. Paaunyc kKorepeHTHoCTU. OnTuyeckad anvHa nytu. OnTuyeckas pasHOCTb XOfa.
PacueT MHTep(EepPeHUMOHHOM KapTWHbI OT ABYX KOFepPeHTHbIX WCTOYHWMKOB. [10/10CHI paBHOA
TOMWMHbI W paBHOro HaknoHa. MHoronyuyeBas WHTepepeHumns. Cnocobbl  NOMyYeHUs
KOrepeHTHbIX Nydeid. Audpakumns PpeHens.

Tema 3. lNonapu3sauma ceeta

3akoH bprocTepa. 3akoH Marntoca.

Pasgen VL KBaHTOBas husmka

Tema 7.TennoBoe nsnyyeHne. KsaHToBasd npnpoja ceeta

XapaKTepuCTUKN TEMIOBOro  M3flydeHns. ABCOMIOTHO YepHoe Teno. 3akoH Kupxroga. 3akoH
CrethaHa-bonbuUMaHa 1 3aKOH BuHa. PacnpefienieHvie aHeprum B CrekTpe abCooTHO YepHOro

10



Tena. dopmyna Paned-XnHca.

Tema 2. CTpoeHue atoMa. Teopus bopa. DNeMeHTbl KBAHTOBON MeXaHWKI

AihpekT KomntoHa n ero Teopus. Mopgenb atoma Pesepdgoppa. Moctynatel bopa. ATom
Bogopoga.l'mnotesa e Bpoiind. COOTHOLWEHWE HeornpedeneHHOCTel. BonHoBas (DyHKUMS, ee
CBOWCTBaA W CTATUCTUYECKMIA CMbICN. HecTauymoHapHoe ypasHeHue LUpeguHrepa. CtauuoHapHoe
ypaBHeHVe LlpeanHrepa. Yactuuya B MNOTEHUManbHOM AMe. [MpoXOXeHWe uacTuubl Yepes
noTeHUManbHbIn Gapbep. KBaHTOBbIA TapMOHWMYECKUI OCLMANATOP. YpaBHeHve LlpeanHrepa
[N 3NEKTPOHa B aTOMe BOLOpOAa.

Tema 3. CTpoeHVWe 1 CBOWCTBa aTOMHbIX ffep. PagnoakTMBHOCTb. HAepHble peakuuu.
AneMeHTapHbIe YacTULbI

Macca n 3Heprus cBA3W afgpa. 3akOHbl PafMOakTMBHOrO pacnaga. Asnbga-, beta- M raMma-
n3ny4veHne. AnepHole peakunm 1 3aKOHbI COXpaHeHNs. Peakunsa feneHus aaep.

CopepykaHne nabopaTopHbIX 3aHATUIA M0 ANCUMNNINHE
1 cemecTp
Pasgen 1. MexaHunka
NabopatopHas pa6ota Nel-O WM3yuyeHne Teopum norpellHocTeld. OnpegeneHne 06bEMA
UMInMHApa.
NabopaTopHas paboTta Ne 1-5 V3yyeHue AUHAMMKM BpalaTe/lbHOro ABVXEHUS TBEPAOro Tena
NabopatopHaa pa6ota Ne 1-9 OnpegeneHne Moayns CABuUra MeTan/ioB METOAOM KPYTWbHbIX
KonebaHwmi
Pasgen 11. OCHOBbI MONEKYNAPHO (PUNKN 1 TePMOAMHAMUKN
NabopatopHaa pabota Ne 2-2 OnpegeneHve KOahgmumeHTa BA3KOCTM XMAKOCTM U 4mMCna
PeliHOMbACa METOAOM NaJatoLLEero B XXUAKOCTY LWapuka
NabopatopHas pa6oTta Ne 2-3 OnpefeneHre CKOPOCTM 3BYKa B BO3[yXe M MoKasaTens agnabatbl
BO3AyXa METOAOM CTOSIYEN BOJHbI
JabopatopHas pa6ota Ne 2-7 OnpeaeneHne nokasatens agunabaTtbl Bo3dyxa MeToAoM KnemaHa-
[Jesopma
Pasgen 1. 9neKTpnyecTBO 1 MarHeT13m
NabopaTtopHasa pabota Ne 3-1 13yyeHune 3neKTPUYeCKoro nons
JabopatopHas pa6oTa Ne 3-3 MOCTOBOW METOZA M3MEPEHNIA
NabopatopHas pa6ota Ne 3-8 K3yueHue £BNeHWE 3MEKTPONPOBOAHOCTM W OMNpeaeneHue
Y[eNbHOro CONpPOoTMB/EHUS MeTaslfa
2 CeMecTp
Pasgen 1V. KonebaHusi 1 BOJHbI
NabopatopHas pabota No 4-2 W3mepeHue WHAYKTMBHOCTU KaTYLIKW MO €e aKTUBHOMY U
peaKTVBHOMY CONPOTUB/EHUAM
NabopatopHas paboTta Ne 4-4 [ccnefoBaHWS 3MEKTPUYECKMX KOiebaHWin 3BYKOBOM 4acTOThI C
NMOMOLLbHO 3M1IEKTPOHHOIO ocuumnnorpaga
Pasgen V. OnTunka
NabopatopHasi pa6ota Ne 5-3 OnpegeneHve [/IMHbI CBETOBOM BOMHbI C MOMOLLBHO  KOMeL
HbloTOHa
labopatopHasi pab6ota Ne 5-5 OnpegeneHve [OUHbI CBETOBOW BOMIHbI € MOMOLLbIO
ANPaKLMOHHOW peLLeTKn
Pasgen VI. KBaHTOBas (phmsnka
NabopatopHas pabota Ne 6 - | OnpegeneHne nocTosiHHOM CTedaHa-bonbumaHa
JlabopatopHas pab6oTa Ne6 - 2 V3yueHne BHeLIHEro hoTosddekTa
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5. OBPA3OBATEJIbHbIE TEXHOJIOI 1A
B  npenogaBaHuWM  AUCUMNAUHBI  «(M3MKa»  UCMOMb3YKOTCS  Pa3HOO6pasHble
o6pasoBaTe/ibHble TEXHOMOTMW KaK TPaguMUMOHHbIE, TaK W C MPUMEHEHMEM aKTUBHBIX I
NHTEPaKTUBHbLIX METOA0B 00YyUeHMs.
AKTUBHbIE 1 MHTEPAKTUBHbIE METOAbI 06YYEHNS:
-MHTepakTuBHasa nekumsa (tema Ne3 pasgen 1, tema Ne 5 pasgen 2, tema Ne 3 pasgen 4,
Tema Ne 5 pasgen 5).

6. OLIEHOYHbIE CPEACTBA ONA TEKYLWLEIO KOHTPOJIA
YCIMNEBAEMOCTW, MPOMEXXYTOUYHOW ATTECTAUMM MO WUTOrAM
OCBOEHUVA ANCUUNTIIMHBI N YYEBHO-METOONYECKOE OBECIEYEHUE
CAMOCTOATE/IbHOW PABOTbI CTYZIEHTOB

TeKyLwMii KOHTPO/1b YCNeBaeMoCcTu
BOMPOCHI ANA MPOBEAEHUNA PENTUHIM-KOHTPO1A
1 cemecTp
PeATUHr-KOHTPOsb Nol

1. MexaHn4yeckoe [BWMXXEHME KakK MpocTeias (opma ABMXeHWUS Matepun. Cuctema
otcyeta. MNpuHUMN oTHOCcUTeIbHOCTU ["anunes. Mpeobpas3osaHus Manunes. Pagunyc-BeKTop.

2. MatepuanbHaa Touka (4actumua). Tpaektopus. Paguyc KpMBWU3HbLI  TPAEKTOPUMN.
JlnHeliHas CKOPOCTb U NIHeHOe ycKopeHwue. MocTynaTeibHoe ABMXXEHNE TBEPAOro Tena.

3. TaHreHynanbHoe W HOpMasbHOe YCKOpeHWs. CBsisb MeXAy NIMHENHbIMKU W YT10BbIMU
KWHemMaTUyeCKUMN BENMYUHAMMN.

4. MepBblA 3aKOH HbIOTOHA U NOHATME WHepLManbHOW CUCTeMbl OTcYeTa. BTOpoOW 3akoH
HbIOTOHA 1 NMOHATUE CW/Ibl, MAcChl M UMNYNbCa. YpaBHEHWEe ABVKEHUSA. TPeTuid 3akoH HbtoTOHa
W npefensl ero NPUMeHUMOCTMW.

5. HeunHepumnanbHble cucTeMbl oTcyeTa. AOCOMOTHbIE W OTHOCUTE/IbHbIE CKOPOCTU U
ycKopeHue. Cunbl NHepLMN.

6. Cnctema martepuasibHbIX ToYeK. LieHTp uHepumm (UeHTp macc). Teopema 0 ABUKEHUU
LleHTpa nHepLmn.

7. MoHATVe abCoNOTHO TBEPAOro Tena. MOMEHT MHepUMKn Tena.

8. Teopema LUTeliHepa.

9.MoMeHT cunbl. MOMEHT UMNynbca. YpaBHeHWe MOMEHTOB. YpaBHEHWe BpallaTe/lbHoro
[BVDKEHUS TBEPAOr0 Tesa OTHOCUTE/IbHO HEMOABMXKHOM OCH.

10. 'mpockonunyecknii addpekT. CBOOGOAHbIE OCK.

11. 3aKOH coxpaHeHusi UMMynbca 1 TPETUiA 3aKOH HbtoTOHa.

12. 3aKOH cOoXpaHeHMsA MOMeHTa UMMy/bCa.

13. PaboTa 1 aHeprus B MexaHuKe. SHeprus KUHeTUYeCcKas u NoTeHuuabHas.

14. MoHsATMe cnnoBoro nons. CBsA3b MeX/Y NOTEHLMANbHOW SHEPrUE N CUNONA.

15. 3aKOH COXpaHeHWs MeXaHNYeCKO 3Hepruu.

16. KoHcepBaTuBHble U HEKOHCepBaTWBHbIE CU/bl. KOHCepBaTMBHAsA W AUCCUMNATMBHASA
CUCTEMBI.

17. 3agaun MexaHUKM XXNOKOCTel W rasos.

18. YpaBHeHVe Hepa3pbIBHOCTW. YpaBHeHWe bepHynnu.

PeATUHr-KOHTPOoNb Ne2

1. MoHaTne wnpeansHoro rasa. MonekynapHO-KMHETUYECKOE TO/IKOBaHME TemmnepaTypbl.
Makpockonnyeckme napaMeTpbl CUCTEMBI.

2. BHYTpeHHAs 3Heprusi uaeanbHOro rasa. Yucno cTeneHeid cBo60Abl.  3aKOH
paBHOpacnpeseneHns Heprun.
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3. [aBneHve ra3a C TOUKM 3PEHUS MONEKYNSAPHO-KMHETUYECKON Teopun. OCHOBHOE
ypaBHeHWe MOJIEKYNAPHO-KNHETUYECKOW TeopUK.

4. YpaBHeHVe COCTOAHMA MaeaNbHOro rasa (ypasHeHve KnaneiipoHa - MeHfeneesa).

5. [JMHaMn4yeckune 1 CTaTUCTUYECKMe 3aKOHOMEPHOCTUN B (hn3nke. CTaTUCTUYECKMIA METO[,
nccnefoBaHUsa cucTemMbl. MoHATHE 0 (YHKUMMW pacnpesenieHms.

6. ®asoBoe npocTpaHcTBO. a3oBasi Touka, (a3oBas fAyelika. CTaTUCTUMYECKOe
yCpeaHeHue.

7. PacnpepeneHvne Makcsenna. CpefHue CKOpPOCTN MOJEKYII.

8. bapomeTpuyeckas opmyna. PacnpeseneHve bonbLMmaHa.

9. PacnpefeneHve Makcsenna - bonbLMaHa.

10. YpaBHeHVe BaH-fep-Baanbca. M30TepMbl peaibHbIX ra3os.

11. MeTacTabunbHoe CoCTosiHME. KpUTMUECKOe COCTOSHNE.

12. BHYTPEHHSASA 3Heprua peanbHOro rasa.

13. XapaKTepncTunKa XXNAKOro COCTOAHMS. BAVXKHWUIA NOPSAOK.

14. MoBepxHOCTHOE HaTsXeHWe. Cusibl, BO3HMKAIOLLME HA KPUBO NMOBEPXHOCTM XUAKOCTW.
®opmyna Slannaca. CmavvBaHne 1 KanunnsapHble ABMEHUS.

15. TToHATWe CTO/IKHOBEHUA. YNPYroe u Heynpyroe CTo/IKHOBEHUS.

16. TpuuenbHoe paccTosHME. OPPEKTUBHOE CceyeHue paccesHus. CpegHss  AnvHA
cBo6oAHOro npobera.

17. OCHOBHble TepMOAMHAMUYECKMe MOHATUA: BHYTPEHHAS 3Heprus, paboTta, Tensora.
YpaBHeHWe nepBoro Havana TepMOAMHAMUKW.

18.  3aBMCMMOCTb TeM/0eMKOCTU WAeaslbHOTO rasa OT Buga npouecca. Pab6oTa,
coBepLUaemas rasom npv nsonpoteccax.

19. Amabatnyeckumin npouecc.

20. Obpatumble 1 HeobpaTMMble npouecchbl. Kpyrosoi npouecc (Lykn).

21. Lmkn KapHo 1 ero KA ana naeanbHOro rasa.

22. TlpuHUMN AeACTBUSA TENMOBOro ABUraTeNIs U XON0AUIbHOW MaLLUHbI.

23. SHTpoNuA. 3aKOH BO3pacTaHus 3HTPOMUMN.

PelTWUHr-KOHTPO/b Ne3

1. 3akoH KynoHa. HanpsXeHHOCTb  3neKTpocTatuyeckoro  nond.  loHaTue
3N1eKTPOCTaTNYECKOro nons. MpuHLMM Cynepno3nummn 3NeKTpUYecKUX nosen.

2. ToToK HanpsXeHHocTU. Teopema ["aycca 4N 31eKTPOCTaTUYECKOro nons B BakyyMme.

3. MpumeHeHWe Teopembl [aycca Ans pacyeTa nonen.

4. Pabota cun  anekTpoctatMyeckoro  nons.  LiMpkynauus  HanpsKeHHOCTW
3N1eKTPOCTaTNYECKOr 0 Mons.

5. MoTeHuman. PasHocTb noTeHUManoB. CBA3b MeXAy NOTEHUUaNoM U HanpsaXXeHHOCTbIO
3M1eKTPOCTaTNYECKOr 0 Mons.

6. CBO6OAHblE W CBfi3aHHble 3apsdbl B BewecTBe. Tunbl AU3NEKTPUKOB. WOHHas,
3/1IEKTPOHHAA U OpUEHTaLMOHHAsA nonsapusalun.

7. DNEeKTPOEMKOCTb YEeANHEHHOTO NPOBOAHNKA, CUCTEMbI MPOBOAHMKOB 1 KOHZEHcaTopa.

8. OHeprus 3apsXKeHHbIX Ye[MHEHHOro MpPOBOAHMKA, CUCTEMbl MPOBOLHMKOB U
KOHJeHcaTopa. JHeprus anekTpuyeckoro nosis. O6beMHas MAOTHOCTb 3HEPTUN INEKTPUYECKOTO
nons.

9. XapaKTEPUCTUKN 3MEKTPUYECKOrO MONMA U YCNOBUA ero CyLlecTBOoBaHMA. Pa3HOCTb
MOTeHLMAN0B, 3NEKTPOLABMXKYLLASA CUA, HAMPSXKEHNE.

10. 3akoH Amnepa. MarHuTHaa WHAyKuMA. 3akoH Buo - Casapa. [NoHATME MarHUTHOro
nons. MpuHUMN cyneprnosnLMmnm MarHUTHbIX Moneid. MarHUTHbIA MOMEHT.

11. MarHuTHoe nose NPSMOSIMHENHOIO U KPYroBOro TOKOB.

12. 1BM>KeHWe 3apsXeHHbIX YacTUL, B 3NEKTPUYECKMX U MArHUTHBIX MONAX.

13. 3aKOH MONHOro TOKa A4/19 MarHUTHOroO Mofs B BellecTse. HanpsAXeHHOCTb MarHUTHOro
nons. MarHmMTHaa NpPoHMLAemMoCTb cpeabl. VIHAYKUUA MarHUTHOro Mons B BeLLeCTBe.
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14, OnbiT  Papaged. MarHutHbin  notok. SAC  uHAYKUMKW. OCHOBHOM  3aKOH
3NEKTPOMArHUTHON MHAYKUMK. Mpasuno JleHua.

15. CamMOuHAYKUMA W B3auMOMHAYKUMA. VIHAYKTMBHOCTL U B3aMMHad WHAYKTUBHOCTb.
TOKW pasMbIKaHMA U 3aMblKaHUS.

2 CeMecTp
PeATUHr-KoHTposb Nel

I. CBOGOAHbIE U BbIHY)X/EHHbIE KOMebaHWs. MapMOHNYECKMEe MexaHUyYeckme KosiebaHus 1
NX XapaKTepUCTUKW.

2. DHeprns rapMOHUYECKMX MeXaHUYeCcKMX KosnebaHuil. TOHATME 0 rapMOHMYECKOM W
aHrapMOHNYECKOM OCLUNIATOPE.

3. CnoxeHve 0MHAKOBO HanpaBneHHbIX rapMOHUYECKUX KonebaHuin. bueHus.

4. CnoxeHue B3aMMHO MNePneHAUKYNAPHbIX FapMOHUYECKUX KonebaHud. Purypbl
JNlnccaxy.

5. 3aTyxawlime MexaHuyeckume KonebaHus. Yactora, KO3I((ULMEHT 3aTyXaHus,
NorapuhMmMYecKnin JeKPeMEHT 3aTyXaHUA MeXaHUYeCKMX KonebaHui.

6. BbIHY)XeHHble MexaHuyeckme KonebaHus. AMnautyga n ¢asa nNpyu BbIHYXAEHHbIX
MeXaHN4ecKnX KonebaHusx.

7. MexaHn4yecKnin pesoHaHC. PesoHaHCHble KpuBble. COOTHOLWEHMA Mexay (asamu
BbIHY>KaKoLLeld CUJIbl U CKOPOCTU MPU MEXaHUYEeCKOM Pe30HaHCe.

8. MexaHu3M 006pa30BaHMsi MeXaHW4YeCcKUX BOSH B ynpyroi cpege. [MpofonbHbIE U
ronepeyHble BO/HbLl. BONMHOBOE ypaBHeHMe U ero pewleHue. [apMOHUMYECKMe BOSHbI U UX
XapaKTepUCTUKMN.

9. ®a30Bas CKOPOCTb U AWCMNepcus BOMH. BOMHOBOIM NakeT u rpynmnosas CKOPOCTb.

10. MoHATME 0 KorepeHTHOCTW. VHTepdepeHLms BonH. CTosYME BOJHBI.

Il. Konebate/bHblii KOHTYp. [apMOHMYECKME 3/M1EKTPOMArHUTHbIE KonebaHus 1 nx
XapaKTepuUCTUKMN.

12. 3aTyxawowme 3M1eKTpOMarHuTHble KonebaHus. Yactota, KOIM(PUUMEHT 3aTyxaHus,
norapuMUYECcKnii  eKPeMEHT  3aTyxXaHUs 3MEeKTPOMAarHUTHbIX  KonebaHuii.  [JO6pOTHOCTb
KonebaTenbHOro KOHTypa.

13. BbIHY)X/[EeHHble 3M1eKTPOMArHUTHble KonebaHua. AMNanTyga W ¢asa BbIHYXAEHHbIX
3NEeKTPOMArHUTHbIX KOnebaHui.

14. dapageeBcKas 1 MaKCBE/N/IOBCKasi TPAKTOBKM SIBNEHWS 3/1EKTPOMArHUTHOW MHAYKLWMN.
TOK CMeLLeHWS.

15. Cuctema ypaBHeHMn MakcBenna. dneKTpoMarHMTHOE Mone.

16. BonHoBOe ypaBHeHWe [N1A 3NEKTPOMArHUTHOroO nond 1 ero pewleHve. CKoOpoCTb
pacnpocTpaHeHNs 3N1eKTPOMarHUTHbIX BOMH B Cpeax.

17. OCHOBHble CBOWCTBA 3/IEKTPOMarHUTHbIX BOJMIH.  JHEPrns W MNOTOK 3Heprum
3N1eKTPOMArHUTHbIX BOMH. BekTop MONHTUHIA. IMNY/bC 3N1eKTPOMarHUTHOIO Moss.
PeATUHI-KOHTPOsb No2

1. dnekTpomarHuTHas npupoga cseta. lMpuHuMn THOMreHca. 3aKOHbl OTPAXKEHWS U
npenomneHns. A6COMOTHBIA 1 OTHOCUTE/bHBIM NoKasaTenn npenomieHus. NonHoe BHyTPeHHee
oTpaxkeHue. CBETOBOAbI.

2. KOrepeHTHOCTb M MOHOXPOMAaTUYHOCTb CBETOBbIX BOJIH. BpeMeHHas KOrepeHTHOCTb.
Bpemsa 1 giMHa KOrepeHTHOCTH.

3. OnTtuyeckasa AnuHa nytu. ONTMYeckas pasHOCTb Xoda. PacyeT MHTepdepeHLMOHHONM
KapTWHbI OT ABYX KOTEPEHTHbIX MCTOYHMKOB.

4. Tonocbl paBHOM TO/LLMHbI U PaBHOTO HaK/I0Ha.

5. MNMpocTpaHCTBeHHAA KOrepeHTHOCTb. Pafnyc KOrepeHTHOCTW.

6. MpuHuun TioiireHca - @dpeHens. MeTog 30H  ®PpeHend. [psMonnHelriHoe
pacnpocTpaHeHue ceeta. Augpakuna ®peHens Ha Kpyrniom OTBEPCTUN U AUCKe.

7. Anpakumna dpayHrodepa 0T 6eCKOHEYHO A/IMHHOW NPAMON LLeNN.
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8. Oudpakums ®payHrohepa Ha 0AHOMEPHOW ANDPAKLMOHHON PeLLETKE.
PeATUHI-KOHTPOb Ne3

1. TennoBoe wu3nyyeHWe. PaBHOBECHOE W3/lydeHWe. XapaKTepuCTUKU  TEMa0BOro
n3ny4yeHms. ABGCOMKOTHO YepHoe Tenlo. 3akoH Kupxrodga. 3akoHbl CtedaHa-bonbumaHa u BuHa.

2. PacnpefeneHvie aHeprum B CrekTpe abCcoONMOTHO 4YepHOro Tena. ®opmyna Paneg-
[bKnHca. Y nbTpadumonetoBas KatacTpoda.

3. KaHTOBas runotesa u hopmyna NnaHka

4. BHELHWIA (OTO3NEKTPUYECKNIA 3hHEKT 1 ero 3aKOHbl. POTOHBI.

5. dthhekT KomnToHa n ero teopus.

6. Mogenb atoma Pesepgopaa. MNoctynatbl bopa. ATom Bogopozaa.

7. Twnote3a pe bBpoina. 3KcnepuMeHTa/IbHOE MOATBEPXKAEHNE BOSHOBbLIX CBOWCTB
MUKpOYacTuL.

8. COOTHOLLIEHME HeonpeaeneHHOCTeN.

9. BonHoBas (hyHKLMS, ee CBOWCTBA N CTAaTUCTUYECKMIA CMbICH.

10. HecTauunoHapHoe ypasHeHue LLpeanHrepa. CtaunoHapHoe ypasHeHve LLipeguHrepa.

MNMpomexxyTouHasa aTTecTauusa no UToram OCBOEHUA AUCUUM/INHBI (3K3aMeH)
Bonpocbl K 3k3ameHy (1 cemecTp)

1. MexaHu4yeckoe [ABMXXEHME KakK npocTeiwas ¢opma [ABMXKeHWUs MaTtepun. Cuctema
oTcyerta. MNpuHUMN oTHocuTenbHOCTU anunnes. MNpeobpasosaHns Manunes. Pagunyc-BekTop.

2. MatepuanbHas Touka (Yactuua). TpaekTopus. Pagnyc KpUBU3HBI TpaeKTopuun. JInHenHas
CKOPOCTb 1 NIMHeHOe YCKopeHue. MocTynaTtenbHOe ABVXXEHWE TBEPLOro Tena.

3. TaHreHupanbHoe W HOpMabHOE YCKOpeHus. CBA3b MeXAY SIMHEAHbIMW 1 YT10BbIMU
KWHemMaTU4yeCKUMW BENNYNHAMMU.

4. MepBblii 3aKOH HbIOTOHA U MOHATUE WHepLManbHOW CUCTEMbI OTCYeTa. BTOpoi 3akoH
HbOTOHA 1 NOHATME CU/Ibl, MAcChbl M UMNY/bCa. YpaBHeHWE ABVXKeHUA. TPeTuid 3akoH HbtoToHa
W Npefenbl ero NPUMEHNMOCTN.

5. HeuHepumasnbHble cucTeMbl oTcyeTa. ABCOMOTHbIE M OTHOCUTESIbHbIE CKOPOCTU U
yckopeHue. Cunbl MHeEpLUN.

6. Cuctema MartepuasibHbIX ToYeK. LleHTp uHepuum (LeHTp macc). Teopema 0 [BUXKEHUU
LieHTpa nHepLmn.

7. MoHsTMe abCcoNOTHO TBEPLOro Tena. MOMEHT MHepUMKn Tena.

8. Teopema LUTeiHepa.

9. MoMmeHT cubl. MOMeHT nmnynbca. YpaBHEHME MOMEHTOB. YpaBHEHWe BpallaTe/ibHoOro
[BVDKEHUS TBEPAOro Tesia OTHOCUTE/IbHO HEMoABUXHOM OCH.

10. 3aKOH cOoXpaHeHMs UMMy bca U TPETUIA 3aKOH HbIOTOHA.

11. 3aKOH coxpaHeHNsa MOMEHTa UMMy bCa.

12. PaboTa 1 3Heprus B MexaHuKe. SHeprus KUHeTUYeCKas u NoTeHuuabHas.

13. YpaBHeHWe HepaspbIiBHOCTU. YpaBHeHWe BepHynnu.

14. TMoHATMe wnpeanbHOro rasa. MonekynsapHoO-KMHETUYECKOe TO/IKOBaHME TeMmnepartypbl.
Makpockonuyeckune napameTpbl CUCTEMbI.

15. BHYTpPeHHsIi 3Heprusi uaeasbHOro rasa. Yucno creneHelm cBo6OAbl.  3aKOH
paBHopacnpeeneHns SHeprum.

16. [aBneHve rasa C TOYKM 3PEeHUs MOMEKYNIAPHO-KUHETUYECKON Teopun. OCHOBHOE
ypaBHEHVE MONEKYNSPHO-KUHETUYECKOIN TEOPUN.

17. YpaBHeHuWe COCTOSHUA naeasibHOro rasa (ypasHeHve KnaneripoHa - MeHgeneesa).

18. IMHaMmyecKne N CTaTUCTUYECKME 3aKOHOMEPHOCTU B pr3mke. CTaTUCTUYECKWUIA METOA
nccnefoBaHNs cucTemMbl. MOHATVE 0 (YHKUMW pacrpeeneHuns.

19. PacnpegeneHne Makceenna. CpefHue CKOPOCTU MOMEKY.

20. bapomeTpuyeckas popmyna. PacnpegeneHune bosbLmaHa.

21. YpaBHeHue BaH-fep-Baanbca. M130TepMbl peasibHbIX rasos.
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OCHOBHble TEPMOAUHAMWUYECKME MOHATUSA: BHYTPEHHSAA 3Heprus, paboTa, TensoTa.
YpaBHeHWe MepBoro Havyana TepMOAVHAMUKM.

22. 3aBMCUMOCTb TEMIOEMKOCTUN MAea/IbHOrO rasa OT BuAa npouecca. Pabota, coBeplLuaemas
rasom npu mnsonpoueccax.

23. Afunabatnyeckuidi npouecc.

24. ObpaTnMble N HeobpaTUMble npoLecchbl. Kpyroeoi npouecc (LUukn).

25. Lnkn KapHo un ero KA ana naeanbHOro rasa.

26. TIpUHLMN AeACTBUSA TENNOBOIO ABUraTeNs 1 XON04UNbHOM MaLUMHBbI.

27. 3akoH  KyfnoHa. HanpsXeHHOCTb  3/eKkTpocTatuyeckoro  nons.  lMoHATWe
3N1EeKTPOCTATMYECKOro nons. MpUHLMN Cynepno3nummn aNeKTPUYecKX none.

28. ToToK HarnpshkeHHOCTU. Teopema [Maycca AN 3/1eKTPOCTAaTUYECKOro Nnoss B BakyyMe.

29. MpuMeHeHVe TeopeMbl Maycca Ans pacyeTa nosnei.

30. Pabota cun  anekTpocTaTMyeckoro  nons.  LiMpKynaums  HanpsiKeHHOCTM
3/1IEKTPOCTaTUYECKOrO MONS.

31. MNMoTeHuman. PasHOCTb MoTeHUManoB. CBA3b MeXAy MOTEHLMANIOM U HanpsaXXeHHOCTbIO
3N1eKTPOCTaTNYECKOr 0 Mons.

32. CBo6OAHble W CBfi3aHHble 3apsdbl B BellecTBe. Twnbl AW3NMEKTPUKOB. WOHHas,
3MIEKTPOHHAA ¥ OpUEHTaLMOHHasA nonsapusalmun.

33. MNMonapn3oBaHHOCTb. [ManeKTpuyeckas BOCMPUMMUYMBOCTL BELLECTBA U ee 3aBUCUMOCTb
OT Temneparypbl.

34. Teopema lMaycca Ana 31eKTPMUYECKOro nons B AU3NEKTPUKE. DNeKTPUYECKOe CMeLLEHMe.
[unanekTpuyeckas nNPOHULAEMOCTb  cpedbl.  HanpsXXeHHOCTb  3M1eKTPUYECKoro nonsa B
LN3NEKTPUKe.

35. PacnpefeneHue 3apsafoB B NPOBOAHMKE. DMEKTPOCTATUYECKOE MOJSIE BHYTPU U CHapYXK
NMPOBOAHMKA. DNeKTpocTaTUYecKas 3aLmura.

36. DNeKTPoeMKOCTb YeAMHEHHOIO MPOBOAHNKA, CUCTEMbI NPOBOAHNKOB 1 KOHAEHcaTopa.

37. OHeprva 3apsXKeHHbIX Ye[UHEHHOro MPOBOLHWKA, CUCTEMbI MPOBOAHWKOB U
KOHJeHcaTopa. JHeprus aneKTpmyeckoro nosis. O6beMHas MAOTHOCTb 3HEPTUM 3NEKTPUYECKOTO
nons.

38. XapakTepuUCTUKN 3/1eKTPUYECKOro Moss M YCNoBUA €ero CyLecTBoBaHUA. Pa3HOCTb
MOTEHLMA/MO0B, 3/IEKTPOABMXKYLLAA CU/Ia, HaNpPsXXeHWe.

39. Knaccuuyeckasa 3M1eKTpOHHas Teopus  3/M1EKTPOMNPOBOAMMOCTA  MeTa//loB U ee
HeA0CTaTOUYHOCTb.

40. 3akoH Amnepa. MarHuTHad WHAyKuuA. 3akoH Buo - Casapa. [MOHATME MarHWTHOro
nons. MpuHUMN cynepnosuumMmn MarHUTHbIX nosieid. MarHWTHbIA MOMEHT.

41. MarHuTHoe nosie NPAMOJIMHENHOIO U KPYrOBOro TOKOB.

42. Lnpkynauma BeKTopa MarHWTHOM WHAYKUMW. 3aKOH MOMHOro Toka. MarHuWTHoe nosne
[JIMHHOrO coneHomnza 1 Topounaa.

43. MarHuTHOe B3auMO/eNnCTBME TOKOB W eUHMLA CW/bl TOKA - amnep.

44, [1BmxeHne 3apsAXKeHHbIX YacTuL, B 3NIEKTPUYECKNX U MarHUTHBIX MONAX.

45, OnbiT  ®apaged. MarHuTtHbli - notok.  3AC  uHAyKumMn.  OCHOBHOM  3aKOH
3NEeKTPOMAarHUTHON MHAYKUMK. Mpasuno JSleHua.

46. CamOMHAYKUMA W B3aMMOWMHAYKUMA. WHAYKTMBHOCTb 1 B3aMMHas WHAYKTUBHOCTD.
TOKM pasmbIKaHWA 1 3aMblKaHUS.

47 . DHeprus marHMTHOro nons. O6beMHas NIOTHOCTb 3HEPTUN MAarHUTHOIO NOJA.

Bonpocbl K 3K3ameHy (2 cemecTp)
48. CBO6GOAHbIE 1 BbIHYX/EHHble KonebaHus. MapMOHMYeCKne MexaHUYecKre KonebaHms u
UX XapaKTepUCTUKN.
49. DHeprus rapMOHUYECKMX MeXaHUYeCKMX KosiebaHuii. TOHATME O rapMOHWYECKOM ¢
aHrapMOHNYECKOM OCLUNIATOPE.
50. CnoXkeHne 0AMHAKOBO HanpaB/ieHHbIX rapMOHUYECKMX KonebaHWid. breHus.
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51. CnoxeHve B3aMMHO MNePNeHAUKYNSPHbIX TFapPMOHUYECKUX KonebaHun. durypsbl
Nunccaxy.

52. 3atyxawouye MexaHuW4eckue KonebaHus. Yactota, KO3I((UUMEHT 3aTyXaHus,
NorapuiMmMYecKnin IeKPeMEHT 3aTyXaHUs MeXaHUYeCKMX KoebaHwi.

53. BbIHYyX[eHHble MexaHuuyeckue KonebaHua. AMNAUTyga v asa Mpu BbIHYXAEHHbIX
MeXaHN4ecKnx KonebaHusx.

54, MexaHNYeCKNiA pe3oHaHC. Pe30HaHCHble KpuBble. COOTHOLLEHUA MeXAay (hazaMu
BbIHY>KAAIOLLEl CU/Ibl U CKOPOCTY MPU MeXaHWYeCKOM Pe30HaHCe.

55. MexaHun3M 06pa3oBaHNA MeXaHWYecKMX BOMH B ynpyrow cpefe. pogonbHble K
ronepeyHble BOSIHbl. BO/MHOBOE ypaBHEHWE W ero pelueHue. [apMOHWYeCKWe BOSIHbI W WX
XapaKTepUCTUKN.

56. Koneb6atenbHbIA KOHTYp. [apMOHMYECKMe 3/IeKTPOMAarHUTHble KonebaHus U X
XapaKTepUCTUKMN.

57. 3aTyxatowpe 3/eKTpoOMarHUTHble KonebaHus. YactoTta, KO3((ULMEHT 3aTyxaHus,
NorapuMmMYeCKNin - feKpPeMeHT  3aTyXaHust  3/1eKTPOMarHUTHbIX — KonebaHuid.  [LoBpoTHOCTb
KonebatesIbHOro KOHTypa.

58. BbIHYX[eHHble 3/1eKTPOMarHUTHble KonebaHus. AMNAUTYAa U (hasa BbIHYXXAEHHbIX
3NIEeKTPOMArHUTHbIX KosiebaHwiA.

59. dapafeeBCKas N MaKCBE/NIOBCKAs TPAKTOBKWN ABMEHUA 3M1IEKTPOMArHUTHOW WHAYKLWMN.
TOK CMeLLeHMS.

60. CnucTema ypaBHeHMn MakcBenna. INeKTpoMarHMTHOe norne.

61. DnekTpoMarHuTHas npupoga ceeTa. [puHUMN [HOreHca. 3aKOHbl OTPaXKEHMs W
npenomneHuns. ABGCOMKOTHBIN 1 OTHOCUTENbHBINA NoKasaTenu npenomaeHus. MonHoe BHYTpPeHHee
oTpaxkeHue. CBETOBO/bI.

62. KorepeHTHOCTb M1 MOHOXPOMATUYHOCTb CBETOBbIX BOSIH. BpemMeHHas KOrepeHTHOCTb.
Bpemsa 1 aiHa KOrepeHTHOCTW.

63. OnTuueckasd gnvHa nytn. OnTuyeckas pasHOCTb Xofa. PacyeT MHTepdepeHLMOHHON
KapTUHBI OT BYX KOrepeHTHbIX UCTOUYHMKOB.

64. Tonocbl paBHON TOJLLMHbI 1 PAaBHOIO HaK/IOHa.

65. Anpakums PpayHrogepa Ha 04HOMEPHON AN(PAKLMOHHON peLueTKe.

66. ECTECTBEHHbIN W NONAPU30BaHHbIA  CBeT. [lonapusaums Npu OTPKEHUN U
npenomneHnn. 3akoH bprocTepa.

67. Monapusaums npu ABOMHOM NyyernpeniomieHnn. OBbIKHOBEHHBIA U HEOObIKHOBEHHLI
nyyn. OnTuyeckasa ocb Kpuctanna. rNondapusaumoHHble npusmel. 3akoH Martoca.

68. Tennoesoe u3nyyeHue. PaBHOBECHOE W3NyyeHWe. XapakKTEPUCTUKW  TensioBoro
N3NyYeHus.

69. AGCONMOTHO YepHoe Teno. 3akoH Kupxroa. 3akoHbl CTedaHa-bonbumaHa 1 BuHa.

70. PacnipefienieHne 3Heprum B CreKTpe abCoMoTHO 4epHoro tena. dopmyna Paneq-
[bKuHca. Y nbTpaduonetoBas KatacTpoda.

71. KBaHTOBas rmunotesa u hopmyna NnaHka

72. BHeLHNIA )OTO3NEKTPUYECKUI 3(EKT M ero 3aKOHbl. POTOHBI.

73. 2hpekT KOMMTOHA U ero Teopms.

74. Mogenb atoma Pesepopga. Moctynatel Bopa. AToM BOAOPOAA.

75. Twvnote3a fpe bpoiina. OKcnepumeHTabHOE MOATBEPXKAEHNE BOMHOBLIX CBOWCTB
MUKPOYaCTULL.

76. COOTHOLLEHWe HeornpeseNieHHOCTEN.
77. BonHoBast (hyHKUMSA, ee CBOMCTBA U CTATUCTUYECKUIA CMbICT.
78. HecTtaunoHapHoe ypaBHeHue LLpeanHrepa. CraumoHapHoe ypasHeHKe LLpeguHrepa.
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CAMOCTOATEJ/IbHAA PABOTA CTYAEHTOB

1 cemecTp
. pabota C JIEKUMOHHbIM MaTepyasioM KakK M0 KOHCMeKTaMm, fuTepaType, TaK ¢
3/IEKTPOHHBIM MUCTOYHUKOM MH(opMaLum
. BbINOJIHEHVE LOMALLHEro 3afaHunsa 1 NOAroTOBKA K PEATUHI-KOHTPO/ISM
. MOLroTOBKa K 3K3aMeHy
2 CEMecCTp
. paboTta C JIEKUMOHHbIM MaTepuasioM Kak M0 KOHCMeKTam, fmTepatype, Tak W
3MIEKTPOHHBIM MCTOYHWKOM WH(opmMaLum
. BbINOJIHEHVE LOMALLHEro 3afaHusa 1 NOAroTOBKa K PETUHI-KOHTPO/ISIM
. MOAroTOBKa K 9K3aMeHy

®OHf, OLEHOYHbIX CPEACTB AN MPOBEAEHUs aTTecTaluun YPOBHS CHOPMUPOBAHHOCTY
KOMMETEHLMIA 06YyYatoLLyXCs Mo AUCLUMUNNHE O(OPMSETCSH OTAebHbIM AOKYMEHTOM.

7. YHYHEBHO-METOANYECKOE N NHPOPMALIMMOHHOE OBECINEYEHNE
ANCUNTITIHBI PUSNKA

7.1. KHuroobecrneyeHHoOCTb

HanmeHoBaHWe NUTepaTypbl: aBTop,
HasBaHue, BUA U3faHus,
N30aTeNbCTBO

1. KysHeuoB, ApTemuii
ApTeMbeBUY. dusmka: MexaHuKa.
MonekynspHas hunsnka.
ONeKTpu4ecTso 1 MarHeTun3Mm.
ONeKTpoMarHWTHble  KonebaHus 1
BOMHbI. ONTMKa : y4yebHoe nocobue /
A. A. Ky3sHelyoB ; Bnagnmupckuii
rocyapCTBEHHbI YHUBEPCUTET
nmeHn AnekcaHgpa [MpuropbeBuya u
Hvikonas Mpuropbesmya CTO/IETOBbIX
(Bnr'y).— Wsg. 2-e, ucnp. n gon. —
Bnagumup : Bnagnmupckunii
rocyjapCTBEHHbIN YHUBEPCUTET
nveHn AnekcaHgpa Ipuropbesnya u
Hwvikonasa I'puropbesnya CTONETOBbLIX
(Bary), 2013 — 160 c. : wn. -
ViMeeTcq 3/eKTPOHHas Bepcus .—
Bbubnwmorp.: ¢. 155-156. ISBN 978-5-
9984-0337-8.

2. Kynuu, AnekcaHap
AneKkceeBunY. Pu3snka
MeTOAMYeCKme yKasaHus K
TEopeTUYECKOMY matepuany,
NPaKTUYeCKNM 3aHATUAM "
3aflaHnAM,  TecTam, KOMIeKCy

nabopaTopHbIX paboT Ans CTyAeHTOB
[AMCTaHUMOHHOI hopMbl 06yYeHus /
A. A Kynuw, /1. B. pyHckada ;
Bnagummnpckuin - rocyapCTBEHHbIN
YHUBEPCUTET  UMeHW  AnekcaHapa
Mpuropbesnya " Hwukonas
puropbeBnya CtonetoBbix (BAly),

Mog n3gnaHua

2

KHWITOOBECTIEYEHHOCTb

KonnuyecTBo aK3eMnnspoB
n3gaHuin B 6M6nnoTeke By 8
cootseTcTBUM ¢ PIOC BO
3

OCHOBHas iuTepaTypa

2013

2013
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Hannune B 3NeKTPOHHOIA
o6nonmoteke Bnry
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dle/123456789/321!
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dle/123456789/2624
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nveHn AnekcaHgpa puropbesnya u
Hwvkonas Ipuropbesnya CTOMETOBbIX
(Bnry), 2013 214 c. : wn., Tabn.
— VmeeTcs 3NneKTpoHHas Bepcus —
Bubnwnorp.: ¢. 211-212.

3. du3nKa : MeToAMYECKME YKasaHuA
ONA  NOATOTOBKW  CTYAEHTOB K
TecTypoBaHuto / A. @. TanknH [un
£ap.] ; BnagmMmupcKuii
rocyiapCTBeHHbI YHUBEPCUTET
nmeHn AnekcaHgpa [rpuropbesnya u
Hwvikonas Mpuropbesmya CTO/IETOBbIX
(Bary), Kacegpa  obwein u
NPUKNagHON n3vkn .— Bragumup :
BnagMummnpcknii - rocyaapCTBEHHbIN
YHUBEPCUTET UMeHUM AsekcaHapa
"puropbesnya " Hukonasa
puropbeBnya CTonetoBbiX (BAry),
2013 — 243 c. : un. — Vmeetca
3NeKTPOHHas Bepcus — Bubnwmorp.:
c. 242.

4, AHTOHOBa, M.A. OUNINKA.
MexaHuka. MonekynapHas uamka.
TepmognMHamuKa.  DNeKTPUYecTBO.
MarHeTusm. MexaHunyeckue
KonebaHns 1 BOMHbl.  BonHoBas
onTuKa: Yy4yebHoe nocobue/ M.A.
AHTOHOBA. HO.K. KoKypuHa,
Bnagum. roc. yH-T um. Al n H.I
CronetoBbix. - Bnagumup: W3g-Bo
Bnry, 2017 ISBN 978-5-9984-0776-
5

1. FankuH, Apkagmin PegopoBuu.
Nlekymn no usmke . B 4 u.

[yuebHoe nocobure] / A. @. FankuH ;
Bnagumupcknii - rocygapCTBEHHbIN
yHuBepcuteT (Bal'Y) — Bnagmmup
. BnagumMupckuii - rocyfapCTBeHHbI
yHuBepcuTeT (BnlY), 2004-2007.

2. YeptoB A.I'. 3agayHvkK no
(msmke: YuyebHoe nocobue Ans
BTy3oB / A. TI. YeptoB, A. A
BopobbeB. - 8-e u3g., nepepab. U
gon. - M. : ®usmarnut, 2007. - 640
c. . un., Tabn. - ISBN 5-94052-098-
7.

3. AmuTpueBa, EneHa BanepbeBHa.

YuyebHoe nocobue no usnke
mexaHvka / E. B. AmuTtpuesa, B. C.

Mnewwsues ; Bnagnmmpckuii
rocyfiapCTBEHHbIM yHuBepcuTeT
(Bary) — Bnagmumup

Bnagumupcknii - rocyfapCTBEHHbIN
yHuBepcuTeT (BnlyY), 2009 — 143
c. : wn, Tabn. — Wmeetcs
3MEeKTPOHHas Bepcus — bubanorp.:
c. 143. ISBN 978-5-9984-0005-6.

4. CaBenbeB W.B. Kypc o6uei

http://e.lib.vIsu.ru:80/han
die/123456789/3390

2013

2017 250

JononHuTensHas nuTepatypa
http://e.lib.vIsu.ru:80/han
dle/123456789/469

2004 - 2007
2007 2
http://e.iib.vIsu.ru:80/han
die/123456789/1304
2009
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UWKMKM . y4eOHOe mocobue Aans
BTY30B: B 3 7. / W. B. CaBenbes. - 7-
e um3g., crepeotun. - CI6.: JlaHb,
2007 - (Jlyuywwme Knaccuyeckue
y4ebHuKn) (Knaccuueckas y4ebHas
nuTepaTtypa no umanke) (Y4ebHUKN
ans BY30B. CneupanbHas
nutepatypa). - ISBN 978-5-8114-
0629-6.

2007
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8. MATEPVNAJIbHO-TEXHNYECKOE OBECINEYEHVE ANCUNTI/THBI

onTXT 4227 1424e THUKA ** MCNAYNY WS ndukm <428- 4295 aneKTpomarHeTusma (425, 426),

MepeyeHb MCMOMb3YEMOr0 JINLEH3NOHHOIO MPOrpaMMHOro 06ecrneyveHns- MakeT OMUCHBIX
nporpamm Microsoft Office, Microsoft Open Licence- 61248656 U6HUA' MaK6T °dilCHbIX
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Pa6ouyyto NporpaMmy CocTaBu/
AOLEHT Kaeapbl Oulld C./. lWnwmnH

PeLeH3eHT
(npepcTaBuTenb paboToaarens)

Mporpamma paccmMoTpeHa 1 0f06peHa Ha 3acefaHun Kageapbl 06Las n npuknagHas grsmnka
MpoTokon Ne ot 3<C. 19 ropa /
3aBeaytoLmii Kaeapoi A WL Oopoxkos

Paboyas nporpammMa paccMOTpeHa v 0f06peHa Ha 3acefaHnn y4yebHO-MeTOAMUYECKON KOMUCCUN
HanpasneHna 08.03.0! CTponTensCcTBO /

MpoTtokon Ne ;6C oT
Mpepacepatens Komuccum
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