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COJEPKAHUE MPOTPAMMDBI

Pasaen 1. MEXAHHUHKA

O6061IennpIe KOOPIHHATE M UMIyabchl. Oyukums Jlarparxa. Tlpuanun
HaWMeHBIIero AefcTBHsS U ypasHenua Jlarpawka. JledcTrre Kak PyHKIMs
KOOPAMHAT.

[TousTue cuctembl otcuéra. MHepuuanbHas M HeWHeplMalibHas CHCTEMA
orcuéta. [lpusimnel  orHocuTenbHocTH  [amwnes w  DiHwreina.
[Ipeobpazosanus Jlopenia. Ileprriit 3akon HetoToHa.

Mexanuueckoe momodue. Ero cBsa3p ¢ ¢yHkuuweit Jlarpamwxa. Bupuan.
ITonoOue TpaeKTOPHH ABHMKEHHS.

OnHoMepHOe ABHIXKEHUHE ¢ OJHOH CTeleHb  CcBODOABL  YcloBUe
dunurHocTH 00mactH jBUkeHHS. CBOHCTBO 0OpaTHMOCTH JBMIKEHHS.
Cpeansist © MTHOBEHHAs CKOPOCTH.

JBuwxeHne B ueHTpansHOM uose. Buiso)( Broporo sakona Keruepa w3
YCAOBUS MOCTOSAHCTBA MOMeHTa UMITYJIbca. [{enTpodeskHas sHeprusl.

3aK0H COXpaHeHHa DJHEPrHM NpH  YCIOBHH  OIJHOPOJHOCTH BpPEeMEHH.
AITUTHBHOCTE DHepruM. KoricepBaTHBHbIE U HEKOHCEPBATHBHBIE CUCTEMBI.
3aKOH COXPaHEHHs MMIIYJIbCA TIPH YCIOBHH OJHOPOOHOCTH IIPOCTPAHCTBA.
[lpeobpazoBaHue  napa.uielibHOIO  riepeHoca.  Ilopeaenue  3akoba
COXPAHEHUA UMIYJIbCA HPH HATOXKEHWH BHEMIHEro moid. TperHH 3akoH
HsroTona.

[TonsiTue  geHTpa  HHepUUH.  AIJUTUBHOCTL  Macchl.  JIBM)KeHHE
MEXAHHYCSCKOH CHCTEMB] “Kak Lenoro”. JHeprus rnokosuekcs “kak uenoe”
MeXaHHYeCcKoH cucTemMbl. Bropoil sakon HerotoHna.

MomenT wummnynsca. (CoxXpaHeHHe MOMEHTA HMIIYIbCAa KaK CISACTBHUE
YCIOBUSL U30TPONMU MOpOCTpaHcTBa. CBA3Zb MOMEHTOB HMMIIY/LCA B IBYX
PA3JIMUHBIX CHCTEMAX OTCUETA.

[0.Yapyroe u Heylnpyroe CTOJIKHOBEHHA YacTull. YPaBHEHMS COXPaHEHHs

SHEPrud W HMIyJbCca 1IPY CTONKHOBEHHW. AOCONIOTHO M HeaDCONOTHO
YIPYIOe/HeYPYI'Oe CTOIKHOBEHHS.

11.CBoboaHbIe OJHOMEPHbIE Maiblc Kosnedauus. PaBHOBeCHOE 3HAaueHHUE

KOOPAHHATBL. AMIUIHTY A, (pa3a U HUK/IWYecKasd 4acToTa KojedaHus.

12.3ueprust cucreMsl, copeplIarolel konedaHusA. CBA3b NepHOAa KONeOaHHi ¢
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NOTEHUNAABHON YHEPrUeH.

.BBIHy}KﬂeHHIﬂE‘ MaJelc OAHOMCPDIIBIC Ko:1ebanus. YcioBue pe30HaHca.

buenus.



14.Konebarnmsa CHCTEM co MHOTHUMH CTENEHAMU CBOOOIbL.

XapakrepucTHIeCKOe YypPaBHEHHE M COOCTBEHHBIC HACTOThl CHCTEMBL
BbIpoIeHHBIC YacTOTLI.

15.3aryxatomue  koueGanms.  Koadduuuenr 3aryxanud. JuccunatusHad

¢GYHKIMS U 000D1IEHHAA CH.Id TPEHUS. YPABHEHHA MablX KoJeOaHuid 1pu

HaJHYHHU TPCHUA,

[ 6.BpamiatensHoe ABHKeHHe. Y riorast cKopocts. MrHOBeHHas OCh BpallleHHSI.

Tenzop MHepUUH Tena, INaBHbIC OCH HHEpPUHU. MOMEHT CUilbl. DHaepoBbl
YTJIBL.

|7 KaHoHudeckue ypaBHeHHMA. YpaBHeHHA [ aMHUIbTOHAa W TaMHUJIBTOHOBA

¢ynknug. Ceaze ¢ynkuuil Jlarpamxka u [amunerona. Kanonuueckue
npeoOpa3oBaHus.

Pazgen 2. TEPMOJHHAMHNKA U CTATHCTHYECKAS ®U3HKA

TepmoanHamuueckue BesrunHbl. CBs3p a0COMIOTHOW TeMmneparypbl U
SHTPOMHK. JHTPONMSA B CHCTEMAxX BJAIH OT TEPMOJUHAMHUYECKOTO
PABHOBECHS. 3aBUCUMOCTD BEJIMYMH OT YUCIIA YaCTHLI.

Makpockonuyeckoe JBUXKEHUE. JBixenue MOIEKYI B
TEPMOAMHAMHYECKOM  paBHOBeCHH. CBA3b  DJHTPOIIMH M MMIIYJbCa
MOJIEKYJIBL.

Aamabaruyeckuit rponecc. OOparuMocTs  aanMadarTHueckoro mpoiecca.
IloHATHE H30MUPOBAHHON CUCTEMBI.

Tepmonunamuueckre xapakTEPHCTHKH CHCTEMBL: JaBlCHUE, TEMIICPATYpa,
00BeM, 3HTponus. OnHcaHHe MAKPOCKOMMYECKOrO COCTOSIHUSI CHCTEMEI B
TEPMOJUHAMHYICCKOM DABHORBECHI.

Pabota u konudecTBo Tenna. BHyTpeHHs st v mosHas sHeprus tena. Hauana
TCpPMOIMHAaMHKU. TepMoauHaMH4YecKHe CBoOHcTBRa BOJM3KM adCOMIOTHOIO
HYJIst.

CBoOOJIHAST DHEPrHS W TCPMOJMHAMMYCCKHE IOTEHLHANBl. TeopeMa o
MarbIX JodaBKax.

Pabdota B TepmonuHaMuueckux nukmax. Lluxka Kapro. Pabora Tena 8o
BHEILIHEH Cpele, YCIOBHS MaKCMMANBHOCTH TAKOH padoThl.
Tepmonunamuyeckvie HepaBeHcTBa. OHIUYECKHH CMBICT HEPAaBEHCTS.
CTadUNBHOCTL COCTOSIHUA TepMOjJIHHAMUYecKod cuctemsl. [lpunnonn Jle
Iatense.

Pacnipenenenuss ['m6bca n Maxkceenna. CBsS3b BepOATHOCTH COCTOSHHSA
cucTeMbl ¢ e¢& sdeprucit. CBobonHas JHeprua B pacnpenenenun ['udoca.
HopmupoBka »Tux pacnpeneitenuil. [lonstde  cpesiexpanpaTUIHOHN
CKOPOCTH.



10.Pacnpenenchue bonsumana. CocTosHUS MOJIEKYJ UACAIBHOTO raza. ['a3 Bo
BHEIIIHeM moJie, GapoMeTprueckas popMmyiia.

11.HepaBuoBecHbIt MIaeanbHbIH ra3. H-teopema bonsumana. Csoboanas
3Heprus bonbLUManOBCKOro rasa.

12.honbriMaHoBeckas sHTponus. [lonstue nemona Makcsema. JlBurartens
Cunapaa.

13.OT1kIOHeHus ra3oB OT WieanbHOCTU. KpuBas 3HepruM B3aUMOIEHCTBHA B
Heyaeansiiom raze. [pouece /roynsa-Tomcona B HeHAeabHOM rase.

14 Monens raza Ban-gep-Baansca. HHTeprnomsnus MeXMONEKYJSPHOTO

B3aUMOIeHCTBUS. Y paBHeHUe BaH-nep-Baansca.
15. CocToauuc BCLLCCTRA. ITonartue KPUTHYCCKOH TOYKH, CooTHoLeHHE
Kraiinrepona-Kraysuyca. CoOOTBeTCTBEHHDBIC COCTOSHHS.

Pazgen 3. DJIEKTPUYECTBO H MAHETH3M

|. 3apsa B 31eKTpOMArHUTHOM MoNe. YpaBHEHUE NBHXXEHHUA 3apsfia B IOJe.
[loHsiTue Hanps>KEeHHOCTH N[ONA  (IEKTPUYECKOI0 M MArHWTHOIO).
Onepatopsl rot u div. Cuna Jlopenua.

2. TlpuHOMN ~ HAaUMEHBIIEro  JCHCTBHS B 3IeKTpoaMHamuke. TeHsop
ICKTPOMArHuTHoro nonas. MHeapuanThl moss.

3. TlocTossHHOE OAHOPOAHOE DIeKTpHUYecKkoe noJic. CBA3b HANPAKEHHOCTH H
noreHnpana. Teopema ["aycca.

4. YpapHenus Makcpesnaa st odulero cayudad. CBsize ¢ Teopemamu ['aycea u
Croxca. Tok cmelueHus.

5. HeficTBHe And 3AeKTPOMarHUTHOrO noss. [lpHHUMO cyneprno3nuyu H
pasiloKeHUe MICKTPOCTATHUECKOTO [OJIsl. Y PaBHEHUE HEIIPEPBLIBHOCTH.

6. 1[TOTHOCTL M TMOTOK 3HEPrHU  JNIEKTPOMArHUTHOrO mnond. Bextop
IolinTuHra.

7. TloctosHHOe 3nMeKTpoMardiuTioe noje. YactHeli 1718 9TOr0 BUI ypaBHEeHUH
Makcpenna. 3akoH KynoHna. DaekTpocTtaTH4eckas SHEPrusl.

8. JlUnosbliblii MOMEHT CHCTEMBI 3apsiioB. HanpskeHHOCTL M ROTEHLHAN 014
CUCTEMBI 3apsitoB. MyJIbTHIIONBHBIE MOMEHTBI.

9. TlocTosHHOEe MarhdtHoe noste. YacTHbl AN 3TOr0 BHUJ  YPABHCHHUH
Maxkcgeina. 3axon buo-Canapa.

10.MarautHoc one B BeulecTre. MaruuTHas BOCIPUUMMYHBOCTL H MAarHUTHAs
npoHHLIaeMocTs. [leTns ructepesuca.

[ l.Maruutaetit  MomeHT. Teopema Jlapmopa. Jlapmoposa npeueccus.
Jlapmoposa vacroTa.



12.DnekTpoMarauTHBIE BOJIHBI. VYpaBHenus Maxegenna JUTS
3NMEKTPOMATHUTHBIX BOJH. YpasHecHue 1 Anambepa. YpaBHEHUS TUIOCKOU
DIIEKTPOMArHUTHOH BOJIHBI.

13. Teopus aekrpuyeckux tenei. Tlhotnocts Toka. Judepeperumaibuas
tdopma 3akonos Oma u xoyna-Jleuua.

|4.TTocrosuupiit  onextpudeckuii  Tok. Ilpasuna Kupxroga. [lonsitue
WICKTPOABHUIKYNEH CHITBL

15.RC penu. YcTaHOBIEHHe TOKA NPH 3apsiaKe/pa3psaike KoHAeHcaropa. Bpevs
peJlaKcaluy.

16.Munyktusuoctb.  1loBefeHue  NpM 3aMBIKAHWW/Pa3MBIKAHMH  LEMH.
Coxpanen#e 3neprun B LRC uenu.

Pazaen 4. OIITHKA

1. OcloBHOE YPABHEHHUC TEeOMETPHYECKOH ONITHKHM - ypaBHEHWE 3HKoHala.
Bonnosele moBepXHOCTH. AHAJIOMHS MEKAY IEOMETPHYECKON OITHKOH M
MEXaHUKOU MaTepUailbIibIX YaCTHIL.

2. VIHTEHCHBHOCTL CBCTOBOH BOHBL, €€ CBH3b C PajgMyCOM KPHBM3HBI
BOJTHOBOI MOBepXHOCTH. KaycTuku, (okyc.

3. Cynepno3uuusa cBeTOBbIX Bonll. PazoBas CKOpPOCTL BOJLL |'pynnosas
CKopocTh. Bonnoso# naker.

4. Tonkue nydku Jydeld. |omoueHrpdyeckne IIYUKH, OITHYECKAs OCb
CUCTEMBI, ACTUIMATH3M. [/1aBHOE (OKYCHOC paccTosiHuc, OOKOBOE H
HPOJOJIBHOE YBEIUYEHUE.

LA

Ipeac:ant reomeTprueckoi onTUKA. CTeneHb HEMOHOXPOMATUHHOCTH BOJIH.,

PaSpemafoLuaH CHIIAQ OIITHUEeCKHX I'IpH60pOB.

6. Tlpenomienue cpera Ha cthepuueckux noepxHocTaX. [lenTpupopanHas
oIrrMuecKas cucremMa. Xo/ Jiydci B TOHKUX JMH34X,

7. Pacnipoctpanedue Jsiydeid B TONCTBIX JHMH3AX. ONTHYCCKUH MHTEpBan.
Teneckonnueckasn cuctema. CnokeHHe HEHTPHUPOBAHHBIX CHCTEM,

8. Spaenne audpaxuud. 3anadya ONpeJeNeHHs pacOpoCTpaHEeHUsl CBeTa.
Mogaens skpana ¢ orBepcTHeM. [lpunnun [tofirenca.

9. Iudpaxkuus  Ppeneas. Vurterpaner  @penens.  ACUMIITOTHYECKOE
[IpUOMIKEHUE 17151 MHTEHCHBIIOCTH CBETA.

10. Indpakuns PpayHrodepa. PacnpemeleHHe HHTEHCHBHOCTH CBCTA TIO
HanpasfeHusaM. [ [pununn babune.

11.UaTepdepenuns ceta. [londarue  xorepentnoctu.  Kiaccudeckue
HHTeP(EePEHLHOHHBIE OIILIThI.

12.Uurepdepenuns  cBeta B TOHKUX 1énkax. Xoj Iyuel, ycionue

MAKCUMYMOB 1 MHHHMYMOB HHTCp(bCpCHLIHH.
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13.ITonspusanmst cBeta. OTNHUME NOXIPU3OBALIIOLO CBETA OT €CTECTBEHHOTO.
3axkoHbl Mantoca w bprocTepa.

Paznea 5. KBAHTOBASA OPU3HKA

l. OcHORHBLIC NMOHATHSA KBAHTOBOM MexaHHKHW. [IpuHLMNO Heonpeue I€HHOCTH,
BonroBas (h)yHKLMA, BEPOSTHOCTHOE OMMcanue MexaHuku. Cynepuosuuus
coctosHuil. CHcTema obo3HadeHHUi lupaka.

2. 'aMMJIBTOHMAN  KBAaHTOBOMeXaHH4YeCKOH  cucTeMbl.  [lonatue 00
IHEpreTHYecKruX ypoBHAX. CTallMOHAPHBIE COCTOSHHUS.

3. KpaHntoroMexaHWdecKHil HUMNynbc. ONepaTopbl UMMOynbLea W KOHEYHOTO
cMeleHus uMnyikca. CooTHOLIeHHs HeonpeaeaéHtocTu ['elizendepra.

4. Ypasuenue lllpéauurepa. 'aMiIbTOHUAH CBOOOAHO JIBHKY LIEHCSH YaCTHLIBI
M YacTHILl BO BHewHeMm moie. (OCHORHBIE CRONHCTBA YpaBHEHHMH
[IIp&annrepa.

5. O6Gme CcBOMCTBA OJHOMEPHOTO  JIBUKEHHMSI KBAHTOBOMEXaHHYECKOH
yacTUlbl. BoaHoBpie  (YHKIMH JIHCKPETHOTO CleKTpa. /JlBuxeHue B
MOTEHHHAARHOH AMe U B oaHopojiHoM nosie. [TojndapeepHsli nepexon.

6. KpaHToBOMEXaHUUECKMH MOMEHT HMIIyJibca. (CoXpaHeHHe MOMEHTA
umnynsca. CobCcTBEHHBIE 3HAYeHHUs U COOCTBEHHBIE (PYHKUIHH MOMEHTA.
CiaoxeHue MOMEHTOB.

7. JBuKeHHe KRAHTOBOMEXAHHYECKOH CHCTeMEI B 00IIIeM LIEHTPATBHOM 10.TE.
KBaHTOBEIE YKC.1a. 33/1a4a Na\CHHUS YaCTHIIEL HA 1[EHTP.

8. JIBkeHHe KBAHTOBOMEXAHMUECKOH CHCTEMbI B KYJIOHOBOM  IIOIE.
JIMCKpeTHEIH 1 HENPEPLIBHBIN CIIEKTP COOCTBEHHBIX 3HAYMEHHUH YHEPTHH.

9. Tlepexonnl MeKIy SHEPTCTHHUECKMMH YPOBHAMHU B artome. [lepexont mon
BIHSIHHEM BO3MYyLIeHuA. [lepexoabl B HenpepriBHOM CIIEKTpeE.

10.Croun - kBanToBoMexaHH4eckol  yacTHupl. CrIWHOBBIE  KOMIIOHEHTLI
BONHOBOH (yHKOMM. [loAHBIA CrMH W NOJTHBI OpOHTAIBHBI MOMEHT
cuctembl. Onepatop cnuHa U MaTpuis! [layu.

11.CocTosnusa 21eKTpoHOB B atoMe. [ToHATHE MEKTPOHHON KOH(HUIYpaLUH.
JHeprusi coctosiHai. BodopoaonojioOHele YpOBHH 3HeprHil. BonHOBEIe
(YHKLIHH BHEUIHHX JIEKTPOHOB.

12. Toukas cTpyKTypa aroMibIx yposueil. CunH-0pOUTAILIOE B3aUMO/IeHCTBHE
eKTPOHA. MylIbTHILIETHEIE COCTOSIHUSL. PEHTTEHOBCKHE TepPMEI.

13. dByxatomuas moackyna. Ilepecedenue asnextponnelx opbutaneil. CBa3b
MOJNEKYIAPHEIX Te€PMOB ¢ aToMHBIMH. [louaTue BameuTHOCTH. CHMMETpPHA
MONEKYIAPHBIX TEPMOB.

14.Ctpyxtypa atoMmuoro sipa. M3oronuuceckas HHBAPMAaHTHOCTL. Sluepiinie
cuiibl. Mogenb aaepHbix 00010YeK.
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