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MPOI'PAMMA
BCTYNHTEILHOTO 3k3amMeHa B acnupantypy UKW PAH
no Hay4Hoi cnenuaabHocTH 1.3.3 «TeopeTrnyeckas puzuka»

I. TEOPETUYECKAS MEXAHHUKA

dopMyaMpoBKa 3amadyd O [BW)KEHHM MEXAHWYECKOW CHUCTeMbl IPU HaIHYAH
cBsizeil. Kimaccudukanus cBs3edl W mepeMeleHHMd. YpaHeHus Jlarpamka B
He3aBHCHMBIX KOOpAUHaTax (ypaBHeHHUs Jlarpamxa BTOPOro poja).

Oynkmus  Jlarpamka. BapuauuonHeli npuHimn Jlarpamka. YpaBHEHHE
Jlarpamka repBoro poza. Ilepseie MHTErpabl ypaBHEHUS IBHKECHHS.

CoOcTBeHHBIE KONeOaHUs THHEHHONW MexaHndecKod cucteMbl. OOIee penieHune
IUTS CBOOOJHBIX M BBIHYKIEHHBIX KOJIeOaHU! IMHEHHON CUCTEMBI.

®ysxkuuu [amunbroHa. KaHoHuueckue ypaBHeHus [aMHIbTOHa. Ckob6xu
ITyaccona. @yHKuwHU feicTBrs. Y paBHeHHe [ammuibToHa-SKOOH.

HenuHeliHble 3aa4¥ ¥ METOBI TEOPUHM BO3MYILEHHUSA: aCHMIITOTUYECKUE METON
MaJIoro IapaMeTpa. PerynspHsle W CHHTYIspHBIe Bo3Mymenus. Mertox BKb.
Merton ycpennenus Kpruiosa - boromo6osa.

JIMTEPATYPA:

1. Jarpay JI.J., Tadumwg E.M. Mexanuka. M: ®usmatiur, 2001.

2. Onpxosckuii V.U Kypc Teopetnueckoii MexaHuku s Gusukos. Crb: Jlaus,
2009.

3. BacunneBa A.b., ByTy30B B.®. AcUMITOTHYECKHE METObI B TCOPUH
CHHTYJISPHBIX BO3MyIeHuH. M.: Beicmas mkoma, 1990.

II. THAPOJJUHAMMKA U BBEAEHUE B ®U3HUKY ILJIASMbIL

WneanbHas JKAIKOCTh. YpaBHEHHE HEINPEPHIBHOCTH. YpaBHEHHE Oidiepa.
YpaBHeHHe U3MeHEHUs! SHepruy. VIHTerpanbl IBMKEHHS HIealbHOH JKUAKOCTH.

Heupmeanbuas J>KAAKOCTh M ypaBHenue HaBbe-CTokca. 3akoH IomoOust
CTAIIMOHAPHBIX TeYEHUH HEC)KUMAEMOM BA3KOH JKHMIKOCTH U YKCIIO PefiHombAca.
ViapHas BomHa, anuabata ['rorommo. MareMaTuyeckue MOJEIM TEOpUH
HeJIMHEMHBIX BOJIH. MeTon xapakTepucTiK. O000IeHHOe pemeHue. Y ClIoBre Ha
paspeiBe. YpaBHeHue Kopresera - ne @pusa U 3aKOHBI COXPaHEHUS.

CxeMa MeToa obpatHoi 3a1a4u. COTMTOHHBIE PEIICHHUS.



ITna3ma. KBasuHeNTpapHOCTE. DIEeKTPOCTaTHYECKOE 3KpaHUpOBaHUE.
WneanpHas mpoBOAMMOCTh U Apei(oBoe OBIKEHHE. BMOpPOKEHHOE MarHUTHOE
nojie. Juddy3us MarHUTHOTO TOJIAL.

TepMoauHaMuKa IUTa3Mbl. TeIUloBas M KyJIOHOBCKash JSHEPrus ILIa3MEL.
®opmyna Caxa.

Tpaekropun dyactui B Iuta3me. JlpelioBoe ABMKEHHUE. DJIEKTPUUYECKUH
npetid. [peiid B HeomHOpoaHOM MarHuTHOM mnodse. l[lonspusanvoHHBIN
npeiid. Toxk HamarHUYUBaHHUS.

MarauTHas THIpOAUHaMUKa. PaBHOBecHe IU1a3Mbl. [IByXoKHUAKOCTHAsE MarHUTHAs
rugpoauHamuka. uddysus mia3mel.

Konebanuss ¥ BOJHBI B XOJIOOHOM IUTa3Me. BoiHBI B m1a3Me 6€3 MarHUTHOIO
nojis. MarHUTOrMOPOJUHAMUYECKHAE BOJHBL.  AJIBBEHOBCKHME BOJHBI U
MarHUTHBINA 3ByK. | HOpHIHBIE YaCTOTHI.

Kunernyeckoe ommcaHue IU1a3Mbl 0Oe3 MarHuTHoro moisd. Kunetnueckoe
ypaBHEHHMe s TUia3Mbl. KuHeTwdeckas Teopus BOJAH B IniasMme. IlyukoBas
HEYCTONYMBOCTh. Pe30HaHCHOE B3aUMOAEUCTBUE BOJIH M YaCTHII.

Kunernueckoe OmNMCaHWe IUTa3Mbl B MarHUTHOM TIonie. AnubaTHYECKHe
WHBApUAHTHl [BWKEHUS YacTUI B MarHWUTHOM Imojie. KuHermyeckas Teopus
IUIa3MBI B MAarHUTHOM MoJie. KuHeTH9eckas Teoprsi BOJIH B Iu1a3Me. JKenoOKkoBas
HEYCTOWYMUBOCTh M JHEPreTHUECKU NpHUHLHUI. HeycTOMYHMBOCTE THPHHI-MOJBIL.
JpetidhoBasi HEYCTOMYMBOCTD ILUIa3MBL.

JIUTEPATYPA:

1. JTaanay JI.J., Jludpmun E.M. I'mgponunamuka. M: @usmariur, 2002.
2.T'a6oB C.A. BBeneHue B TEOpHIO HETMHEWHBIX BoaH. M.: MI'VY, 1992.

3. ®pank-Kamenerxwuit JI.A. Jlekuuu o ¢usuke uiasmel. U: Atomuzaar, 1988.

4. Apummosud JI.A., CarzeeB P.3. ®usuka mia3msl A1 GU3HKOB. M.
ATtomuzpgar, 1979.

5. Kamomues b.b. KomtektuBHbIe siBieHus B ruiazme. M.: Hayka, 1988.

III. TEOPETUYECKAS DJIEKTPOAUHAMMUKA U OIITHUKA.

VpaBHeHuUss MakcBesUia s 3JIEKTPOMAarHUTHOTO IMOJIA B cpene. MarepuasnbHbIe
yYpaBHEHHs W YCJIOBHS Ha TpaHUIlE pasfesia cpel. YpaBHEHUE HENPEPHIBHOCTH
3apsAI0B U TOKOB.

YPaBHeHI/ISI A1 CTaQHOHApHOr0O MAarHuTHOTO IIOJIA B OJIHOPOI[HOﬁ Cpe€ac u



paziiokeHue ero pemeHus. M3mydeHue 3>J€KTPOMArHUTHBIX BOJH B IUIIOJIBHOM
npuOIMmKEeHUH. YTJIOBOE paclpelelieHHe HWHTEHCHBHOCTH. PaauanmoHHOe
TpEHUE.

CTpyKTypa IUIOCKOH 3JIEKTpOMarHuTHOM BoiHBL. llomspusanys  BOJIHEL
VpaBHeHuto s mois BOHBL [IpeoOpasoBaHue Mojel B 3JIEKTPOMarHUTHOM
BOJIHE IIpH [TEpeX0/ie K ABIDKYIIelcs cucteMe otcuera. Dddekt Jomrepa.

CBs3b [IOJIEH ¥ ITOTEHIIHAIOB. Y paBHEHHMS /IS IIOTEHIIMATIOB M KaTHOPOBKH.

VpaBHEeHHUS IBIOKEHUS 3apsHKEHHOM YacCTHUIBI B IIOJIE€ JIEKTPOMArHUTHOM BOJIHBL
PaccesiHie BOJHBI Ha 3apsDKCHHBIX YacTHLAX. YPaBHEHHE DPaCIpOCTPaHEHHs
SIIEKTPOMarHUTHOW BOJMHBEI B ciabo mpoBomsmied cpexe. KommekcHas
IIM3JIEKTPUYECKas IIPOHUIIAEMOCTb.

BonHOBOE ypaBHEHHE ISl BEKTOpa SIEKTPUYECKOW HANpsSHKEHHOCTH CBETOBOM
BONHEL. Bektop VYwmoBa-lloliHTuHra u 00beMHas IUIOTHOCTH JHEPrHUH
3JIEKTPOMAarHUTHOM BOJIHBI B U30TPOIIHOM CpelE.

BonmHoBas mpupona ngaBieHHs cBeTa. llomsgpu3amus €CTECTBEHHOIO CBETA.
Teopemy Bunepa-XuHuMHaA [ CHEKTPAIbHOM IUIOTHOCTH MOIIHOCTH H
KOPPENAIMOHHON (YHKUMH CIIy4allHBIX CBETOBBIX KoieOaHuil. @ypbe-
CIEKTPOCKOIIHMSL.

IIpocTpaHCcTBEHHAsT KOTepeHTHOCTh cBeTa. VHTepdepeHuuu certa. IIpuHiun
Ioiirenca-Openensa.  Judpakuumonusii  uHTerpann  Kupxroda. VYcimosue
u3aydenus 3ommepdenpaa, npubmnkenus Kupxroga y rpaHunsl 0TBEpCTHS Ha
9KpaHe U ONTUYECKOe MPUOIIKEHHE.

[Mpubmmwkenne @perens B Teopun nudpaxuu. [Ipubmokenune @payHrodepa 1t
nuGpakIuy TIOCKUX BOJH. VIHTEHCUBHOCTD IUIOCKON BOJIHBI IIpY AU(paKIMU Ha
KpYyrJioM OTBepcTHH. Jludpakius IUIOCKMX BOJH Kak IPOCTPAHCTBEHHOE
npeoOpazoBaHue Oypse.

aﬂeKTpOHHaH TCOPpHA JUCIICPCHUH. HOpMaJ'IBHaSI 1 aHOMAaJIbHasA JUCIIEPCHUS.
DIAIICOU I ITIOKa3aTeIeu IIPCIOMIICHHA.

JIUTEPATYPA:

1. JTaupay JI. ., Jlubmmn E.M. Teopus nons. M: @usmatnut, 2001.

2. MemxoB U.H., Uupukos b.B. DnekTpomMarautHoe mose, B 2X TOMax.
HoBocubupck: Hayka, 1987.

3. 'yamen JIx. Ctatuctiueckas ontuka. Tom. 1,2. M.: Mup, 1988.

IV. OCHOBBI KBAHTOBOM TEOPUH U SIAEPHOU ®U3UKH.

®opmyia [Tnanka, hopmyna Panes-/xuHca u dopmyna Buna 11 paBHOBECHOTO
W3JIydeHHs. OKCIIEpUMEHTATbHbIE OCHOBBI KBAaHTOBOH TeopuH (TEIIOBOE



usnydenue, Gotoapdexr). Bonnsl ne bpoitns.

Yucroe W CMEIIaHHOE COCTOSHUE KBAaHTOBBIX CHUCTeM. BomHoBas (yHKUuUS U
MaTpulbl IUIOTHOCTH. HaOmromaemoe 3HaueHWe QU3WYECKOM BEIUYMHBI U
BEPOSATHOCTh KaKOro-I100 pe3ysibTaTa B KBaHTOBOM TEOpHUHU.

Omneparopel KOOpAWHATHI U HMIIyJbca B KOOPAWHATHOM IIPEICTaBJICHUU.
Vpasnenue Illpenunrepa. CtanyoHapHas CHCTeMa U CTallUOHAPHOE ypaBHEHUE
Illpenunrepa. [IBrkeHUH YacTHIBl C HEOPEPHIBHBIM U  JUCKPETHBIM
SHEPreTUYECKUM CIIEKTPOM.

Vpasrenue IllpenuHrepa Ans rapMOHMYECKOTO OCLMIUIATOpPA M €r0 peIIeHHE.
OHepreTU4ecKuil CIeKTp MU y4eTe aHrapMOHHU3Ma KOJIeOaHui.

Vpasaenre Illpenunrepa sl KyJOHOBCKOTO IOTEHLUANa U €ro pelieHue.
OpTOoroHanapHbIE CHCTEMBI MOJWHOMOB M COOCTBEHHBIE (DYHKIIHH ChepHUecKuX
IIOBEPXHOCTEM.

BonHoBass (QyHKIMS ¥ DJHEPreTUYEeCKHi CIEeKTp B CTAallMOHApHON Teopuu
BO3MYIIEHUHN I CUCTEMBI C HEBBIPOXKICHHBIMH M BBIPOXKIECHHBIMU YPOBHSIMHU
SHEPIUH.

BryTpuatoMHoe snekTprudeckoe noius u dddexra [llrapka.

Vopyroe paccesHHWe 4YacTHL Ha uyacTuuax. YpaBHeHue IllpenuHrepa mis
BOJIHOBOH (DyHKIIUH pacceuBaeMOi YaCTHUIIBI M €T0 pEeIIeHHeE.

IIpyHIMI TOXXOECTBEHHOCTH dYacTUll. CHUMMETpHUYHblE U aHTHUCHUMMETpPUYHBIE
BOJIHOBbIE (pyHKIMH. AHCaM6ib bose u ancam6iap @epmu. [Mpunnun [Taymu.
BropuuHoe kBaHTOBaHHE CBOOOIHOTO 3JEKTpOMarHutHoro mnoussd. Omneparop
B3aHUMOJEUCTBUS JJIEKTPOHOB C DJEKTPOMAarHUTHBIM MojieM. BeposrtHocTn
UCIYCKaHWA M TOTJIOomeHus (OTOHA IpH Iepexoie MeXIy Mapod YpOBHEH.
VHTEeHCUBHOCTH QUIOIBHOTO U3IyUEHHUs aTOMA.

OcHOBHBIE KJIacChl MOJIEKYJI M THWIIBI CBsi3ed B HHUX. BpamarenbHsle,
KosieOaTeNbHbIE U AJIEKTPOHHBIE CIIEKTPBI MOJIEKYJI. [ OMOMIOIsIpHas CHIIBI CBSI3U
B MOJIEKYJI€ BOAOPOa.

SBnenus anbda-, Oerta- U ramma-paguoakTUBHOCTH. OCHOBHBIE CBOMCTBa
HYKJIOH-HYKJIOHHBIX CHJI. OHEprus CBSI3U sApa. 3aKOHBI COXPAaHEHHS B
Pa3IUYHBIX B3aUMOJCHCTBUSAX.

SAnepHas mozens obomouek. OIHOYACTUYHBIE U KOJUIEKTHUBHBIE BO30YKICHHUS

aapa.
KBapxkoBas cTpykTypa aApoHOB. [ J1F00H U LBET.
JIUTEPATYPA:

1. Tangay JI.A., Jlupmmn E.M. KantoBas mexanuka. M.: @usmarmur, 2001.
2. bnoxunues J[.1. OcHOBBI kBaHTOBOM MexaHuku. M.: Hayka, 1983.

3. NuxanoB b.C, Kanmtonos .M., Mokees B.U. SAnepnas pusuka. M: MI'Y
1980.



V. MOJIEKYJISPHASI ®U3UKA 1 OCHOBBI CTATUCTHYECKOM
OU3HNKU.

Ileppoe u BTOpoe Hayaio TepMoAWMHAMUKH. COCTOSHHE paBHOBECHS H
PaBHOBECHBIH MPOIECC. DHTPOIHUS U YpaBHEHUE aqua0aThl.

TepmonrHamMuyecKue MOTEHUUANBI. Y CJIOBUS TEPMOAUHAMHYECKOTO PABHOBECHS
¥ yCTOHYMBOCTH IPOCTPAHCTBEHHO OJHOPOTHON CUCTEMEI.

WneansHbll ra3. BupuanbHoe pa3zinoXeHue U MOAETH HEUIeaTbHOTO ra3a.

Kanonmnueckoe pacnpenenenue ' u66ca u cratucrudyeckas cymma. CBo6oHas U
BHYTPEHHSISI SHEPIHs CUCTEMBI. PacnipeienieHre SHEPTUH 0 CTENEHAM CBOOOIBI.

Xumuueckuil noteHuuan. bonpmoe kaHoHHYecKoe pacmpenenenue [ udoca.

Pacnipenenenus ®@epmu-/lupaka u boze-OiiHmTeliHa. TemnepaTypa BhIPOXKISHHS.
Oneprus OepMmu.

Vpasuenue JInyBuuis ans QyHKIMK pactpenenenus. OnHogacTUIHAS QYHKIIASL
pacrpeeeHus..

Pacnpenenenne Makcsenna u pacnpenenenue bonbiiMana Kak IpeaebHbIe
Clly4au KBaHTOBBIX pacIipeIeJICHHH.

Vpasuenue BinacoBa-Makcsera. YpaBHEeHHS Ie01e3UNUECKUX U SBOIFOLIMS
byHkmu pacnpenenenus. BeiBoa ypaBHeHus BiacoBa-Makcpeimia. Cuctema
ypaBHeHU BracoBa 11 miia3mel.

Kunerndeckoe ypaBHenue bonbpimana. 3akoHsl coxpaneHus u H-teopema.
O6mue nuckpetHsie Moaenu. Monenu Kapnemana, 'omyHoBa-CynTaHrasuaa u
bponyamnna. 3amaya o penakcanuu. XUMHAYECKasi KWHETHUKaA.



MapxkoBckuii mporiecc. Y paBHeHHEe CMOIIyXOBCKOIO ¥ ypaBHEHHE ®dokkepa-
IInanka.

JIHTEPATYPA:

1. JTagpay JI.J., JTudumun E.M. Craructudeckas ¢pusuka. M.:@usmariur, 2001.
2. KBacuukos U.A. TepmoarHaMuKa u craTucTideckas gusuka. Tom 1.
Tepmoguaamuka. M.: KomKHura, 2005.

3 .KBacuuxoB U.A. TepmoauHaMuKa U ctaTucTrueckas usuka. Tom 2.
Craructrueckas ¢usuka. M.: KomKnura, 2005.

4. KBacHukos M.A. TepMoavHaMuKa ¥ cTaTHCTHYECKas pusrka. Tom 3.
Teopus HepaBHOBecHBIX cucteM. M.: KomKHura, 2005.

5. Benensnun B.B. Kunernueckue ypasHeHus bonpiiMana u Biacosa. M.
®uszMarJlur, 2001.

6. JIu6oB P. Beeienne B TEOpHIO KUHETUIECKUX ypaBHeHUH. M.: Mup, 1974.
7. ApcenneB A.A. Jlekuuu o KHHETHYECKUX ypaBHeHUsX. M.: Hayka, 1992.

VI. BBIYUCJIUTEJIBHAS MATEMATHUKA U
IMPOTPAMMMUPOBAHUE.

VICTOYHMKH H KIacCH(MUKAIHS TOTPEITHOCTU. AGCOIIOTHAs ¥ OTHOCUTEIbHAS
IOTPENIHOCTH. BBIUKMCIHTEIbHAS IOrPEIIHOCTD. [IorpemHocTh QyHKIUH.

HNaTepnonsanus. HHTepnonAruOHHBINA MHOTOWIECH Jlarpanxa.
WuTepnossuonHbiii Metoq Herotona. MHorowiensl YeObimesa. MHTEpIOAIML
cruiaiHbIMH. CXOIMMOCTD CIUTAHH-(QyHKIHH.

YuclneHHOE pelleHHe HENMHENHBIX YpaBHEHHH M IPHOMDKEHHE (QYHKIWM.
Urepamwionnsii ~ Meron.  Metox  Herotona.  KoMIutekCHbIE — KOPHH.
CpennexBaapatuyHoe npudmmkenue. [Ipeodpasosanue Oypbe.

3amaun anredpsl ¥ ontumusaimu. Metox [Naycca. Mrepanuonnsiil meton. Meton
Seiinend. 3amaua MuMHMMH3ande. MeTon HaucKopeimero cmycka. Merton
CONpPSDKEHHBIX rpaaueHToB. Meton Monte-Kapmo. 3agada Ha COOCTBEHHbIE
3HAYEHUS.

YucneHHoe UHTETpUpPOBaHHE. PaznocTHbIE METObI YU CJIEHHOTO
WHTETPUPOBaHKs: MeTon Tpamenuii, ¢opmyna CHMICOHaA, IPaBAIO TPEX
BOCBEMBIX, (opMyisl Heiotona-Koreca. MHrerpanbHbie ¢opmynel YeOsimesa.
KBanparypnsie popmysl ['aycca.

Hubdepennunansusie ypaBHeHus 3amaun Kommu. Meron Pynre-Kyrra. Merton
Bamdopra-Anamca. Meto HeonpeaenEHHbIX KO3P(OUIIUEHTOB.



VpaBHEHHUS B YaCTHBIX IMPOM3BOIHBIX U WX penieHue. YpaBHeHHe IuDPy3uu.
SIBHBIe W HesBHBbIe cXeMbl. [lucmepcuss u nuddys3uss Ha pPa3HOCTHOM CETKe.
DMnTAYEeCKHe  ypaBHeHHA. MeTon TpPOTrOHKH. MarpuuyHas IpOroHKa.
['unepOomuecKue ypaBHEHHUS.

HHTerpansHble ypaBHeHUs. Y paBHeHue Bonbrepa u @pearonsma. PasHOCTHEBIE
MeTtonasl 1 meto Mounre-Kaprio.

®dazoBble cpenpl. PazHOCTHOE pemieHue ypaBHeHUs BiiacoBa. Meton BOASHOIO
Menika. MeTon XapaKTepUCTHUK.

Knaccuueckass rumpoivHamMuKa W TUAPOJMHAMUKA C JAJbHOAECUCTBYHOLIUMHU
cwiamu. Pa3HOCTHBIE pEIICHUsT YpaBHEHUN HeCKuUMaeMoil cpenbl. PasHocHoe
pelIeHre YpaBHEHHUM TMAPOIUHAMUKHU COKUMAEMBbIX cpel. Pacuér ynapHbBIX BOIH
u pa3pbBOB. CamMOCOINIaCOBaHHBIE IIOJS B CIUIOIIHOM cpefe. Y paBHEHUS
MarHUuTHOU TUAPOJMHAMHUKUA. MeToabl OTHOMEPHOM U MHOIOMEPHOW MarHUTHOU

TUIPOAVHAMUKH.
3amada o pacraje IpoU3BOIBHOrO pa3psiBa. Meton ['ogyHoBa.

JIMTEPATYPA:
1. Byt 2. J1. Yucnennsie MeToasl. M.: @uz-mar. aut., 1959.
2. baxpanos H.C. Yucnennsie Meronsl. M..BMHOM.:JIa6.3nanuii, 2004.

3. Mapuyk .. MeTob! BEIYHCIUTENEHOM MaTeMaTHKU. Y yeOHoe mocobue
ist By3oB. M.: Hayka, 1989.

4. TTottep . BeruncnurensHble MeTob! B ¢usuke. M.: Mup, 1975.

5. Camapckuit A.A., I'ymun A.B. Uucnennsie metonsl. M.: Hayka, 1989.

CocTaBUTEH:

Io.¢. — M.H. C.T. MowuceeHko

K.}. — M.H. A. M. CanoBckuit
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