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1. HEJIb 1 3AJIAYHX OCBOEHUA JTUCHUIIJINHBI

Lleab: 03HAKOMUTH CTYACHTOB C CHCTEMOI (pyHIaMEeHTaNbHBIX (U3UUYECKUX TEOPUH, TEO-
peTndecku 0000IUTh 3HAHHS CTY/IEHTOB, MOJyYSHHbIE TIPU U3YYEHHH Kypca oOIIel 1 dKcrepu-
MEHTaJbHON (PU3MKH, ¢ MO3UIUN (OopMUPOBAHUS eAMHON (U3MYECKOW KapTHHBI Mupa, cdop-
MHUPOBATh MIPOYHYIO TEOPETHUECKYIO OCHOBY ISl IPENojaBaHus (PU3UKH B CPEAHEH IIKOJIE.

3agauum.

1. ChopmupoBarh cucTeMy OCHOBHBIX MOHSTHH, MOJOKEHUH, 3aKOHOB M MPUHIIUIIOB CO-
BPEMEHHOHN TEOPETUUYECKON (DU3UKH.

2. Pa3BUTh yMEHUS PUMEHSTH IPUHIIHUIIBI, 3aKOHBl M1 MaTEMAaTUYECKUE METOIbl TEOPETH-
YyecKoM (DM3HKU JUIsl aHAIM3a KOHKPETHBIX (PU3MUECKUX MPOOJIeM M MPOTEKaHHs peabHbIX MPO-
IIECCOB, B TOM YHCJI€, B PAMKaX IIKOJIBHOTO Kypca (PU3UKH.

3. BoipaboTaTh yMeHUs U HAaBBIKM MaTEeMaTHYE€CKOrO0 MOJAETUPOBAaHUS (PU3UUECKUX SIBIIE-
HUU IIPU PELLECHUN 3a/1a4.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Baxnast nenp M3y4eHUs TEOPETUYECKOH (PU3MKK OyAyIIUM yYUTEJIEM COCTOHMT B OBJIaje-
HUU COBOKYIHOCTBIO OOIIMX €€ HJed, NMPUHIUIOB, 3aKOHOB, OOIIMX CBEICHUH O CTPOCHHH,
JBUKEHUM U B3aUMOJEHCTBUM OOBEKTOB OKPYXKAIOLIET0 HAC MAaTEPHAIbHOTO MHpa. JTa COBO-
KYIHOCTh U ecTh (u3nueckas kapTuHa Mupa. MaTtepuansl Kypca Ipu3BaHbl OKa3aTh MPUHIIH-
NUATBHYI0 BO3MOXXHOCTh U HEOOXOJMMOCTh M3ydaTh (pU3MUECKHEe TEOPUH Kak (pparMeHThl eau-
HOW KapTUHBI.

Hucunmumna «Teoperudeckas Gu3nKa» SBISETCS YacThIO y4eOHOTro IUIaHA 1O Harpaslie-
Huto noArotoBku 44.03.05 Ilemaroruveckoe obpazoBanue (¢ AByMsI IPOGUISIMU MOATOTOBKH).
Omna Brutouena B «lIpenMeTHO-MeTOIMIeCKUN MOYIBY 10 POQPHITI0 «DUNKaY.

Hucnunnuna peanusyercss B8 HTI'CIIU (¢) PITIITY nHa kadenpe nHpOpMallMOHHBIX TeX-
HOJIOTUH ¥ (U3UKO-MAaTEeMaTHIECKOro o0pazoBanus B 5, 6, 7, 8, 9 u 10 cemecrpax.

s ocBoenus mucuumiuHel « Teopetnueckas (u3MKa» UCIOIB3YIOTCS 3HAHUSA U YMEHUS,
c(opMUpOBaHHbBIE B IpOLIECCe U3YUYEHHUS] BCEX pa3/eloB Kypca oOulied W sKCrepUMEHTaIbHOU
bu3nKy, a Takke B X0J/1e U3yueHUs: MpoduIbHON TUCIUIUIMHBI «Bpicmas mMaTtematukay. OcBoe-
HUE JaHHOW HCUUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM JJi M3y4eHUS TAKUX TUCIUIUIMH,
Kak «Mertoauka o0ydeHus (usnke», «IEKTpopaanoTexHuka», «KoMmnpoTepHoe MoaeIpoBa-
HUE», «ACTPOHOMUS» U JP.

3. PE3YJIBTATHBI OCBOEHUA AUCIHHUIIJIMHBI

[Tporiecc n3ydeHus TUCIUIUIMHBI HampaBieH Ha (OPMUPOBAHUE U PA3BUTHUE CIEIYIOIINX
KOMIIEeTEeHIIHI .

VYK-1. CniocobeH ocCylIecTBIsATh MOUCK, KPUTHUYECKHM aHanu3 M CHUHTE3 HH(popmanuw,
MPUMEHSATh CHCTEMHBIN MTOAXOT VISl PEUIEHUS MOCTABIEHHBIX 33/1a4;

OIIK-8. Croco0eH OCYIIECTBIATh MEIarorTHYecKy0 AeSITeNbHOCTh HA OCHOBE CIEIHATb-
HBIX HAyYHbBIX 3HAHUW;

[1K-1. CrniocobeH ocBamBaTh M HCIOJNH30BaTh TEOPETUUECKHE 3HAHUS M MPAKTUYECKUE
YMEHUS ¥ HaBBIKH B TIPEIMETHON 00JIACTH TIPH PEIIEHNUN TPOPECCHOHAIBHBIX 3a/1a4.

B pesynbpTaTe nzydeHus: JUCIUTUIMHBI CTYICHT JIOJDKEH:

3HaTh:

— TEOPETUKO-METO0JIOTHUECKYI0 0a3y (PyHIaMEHTAIBbHBIX (PU3NUECKUX TEOPHUIA;

— OCHOBBI 1 OCOOCHHOCTH MaTeMaTHYEeCKOTO arlrapara pa3IndHbIX pa3aesioB Kypca;

— METOJIbI PEIICHUsI CTAHIAPTHBIX 3a/1a4.

Ymers:

— MIPUMEHSATH MOTyYEHHBIE 3HAHHS B KAU€CTBE TEOPETUICCKOTO U TEXHOJIOTHUECKOTO CPeI-
CTBa MPU OpraHU3ALMK UHJIMBUAYaIbHOM MO3HABATEIBHOM 1€ATENbHOCTH;



— peuiaTh CTaHAapPTHBIC 3a[]a4 TI0 pa3ienaM Kypca.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

4.1. O0beM QM CHUIUIMHBI U BUAbl KOHTAKTHOM M CAMOCTOSITEJIbHOI PadoThI
OO1ast TPYJI0EMKOCTh AUCHUILIAHBI cocTaBiseT 19 3au. en. (684 vaca), ux pacrpeaeicHue

10 BUgamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_IC.

PacnpenesieHue TPy10eMKOCTH JUCIHUILJIMHBI 0 BUJIaM padoT

Dopma o0yueHHs

Bun pabotsl Ounas
5,6,7,8,9 u 10 cemecTpbl
O01mas TPy10eMKOCTh JHCHUILIHHBI 110 Y4€OHOMY IUIaHY 684
KonrakTHas padora, B TOM unce: 268
Jlexuun 92
ITpakTrueckue 3aHATHS 176
CamocrosiTesibHas padoTa, B TOM YKCIE: 377
M3yueHne TeopeTHIecKoro Kypca 250
CaMonoaroToBKa K TEKyIeMy KOHTPOJIKO 3HAHHM 127
[Toaroroska k 3aueram (5, 6 u 9 cem.) u Dx3amenam (7, 8 u 10 39
ceM.)

4.2. Conep:xaHue U TeMaTHYECKOe NJIAHHPOBAHHE U CIUTILTHHBI
Temarndyeckuii MJIaH JUCHUILIMHBI

KonraktHas pabora

DOpMBI TEKYILETO

HaumenoBanue pa3nenos u Bcero, Camocr.
Cemectp yacos | Jexmm IIpaxr. PaGora | KOHTPOM ycresa-
TeM JAUCUUILIUHBI (MOTYJIs) i} SansTis eMOCTH
BBenenune x kypcy «OCHOBEI
A ypey 5 4 2 - 2 | Ompoc
TEOPETUUECKON (DUBHKIY.
Pasznea 1. Knaccnueckas me- 5
XAaHHUKA.
Tema 1. KunemaTuka TOYKH. Ompoc, 10Kan
DJIeMEHTHI KHHEMATHKHU CIIOXK- 5 16 2 4 10 poc,
Ha CEMUHAape
HOTO JIBAKEHUS.
Tema 2. Jlunamuka maTepu- 5 20 9 5 12 Omnpoc, noknan
aJbHOW TOYKH. Ha CEMHHApE
Tema 3. OO1IMEe TEOPEMEI -
pen Ompoc, noknan
HaMHKHU MaTEpPUAIBHON TOYKH. ) 12 1 4 7
Ha CEMUHape
3aKOHBI COXPaHEHUS.
Tema 4. JlunamMuka CHCTEMBI 5 12 1 4 7 Ompoc, noxnan
MaTepuaIbHBIX TOYEK. HAa CEeMHUHAape
Tema 5. DIeMEHTBI aHAITUTH- 5 17 3 4 10 Omnpoc, moxmnan
YECKON MEXAHUKHU. Ha CEMHHApE
Tema 6. TunuuHable 33124 5 23 3 5 14 Ompoc, noknan
KJIACCUYECKOW MEXAHUKH. Ha CEMHHApE
3auer 5 4 4
Wroro no Pazneny 1 108 14 28 66
Pa3nen 2. DinekTpoanHamMu- 6
Ka.
Omnpoc, TOKIIa,
Tema 7. DnekrTpocTaTuka. 6 14 2 4 8 poc, A g
Ha CEMUHApe




Ompoc, noknan

Tema 8. MaruurocraTuka. 24 3 7 14
HAa CEMHHApE
Tema 9. Hecranimonapuoe 30 4 9 17 Ormpoc, noknan
3JICKTPOMArHUTHOE TI0JIC. Ha CEMHUHApe
Tema 10. YpaBHeHUS 37€KTPO-
JTUHAMUKHU B YETHIPEXMEPHOMU 19 3 5 11 Ornpoc, noxnaz
Ha CEMHHApe
dopwme.
Tema 11. BapuanuoHHbIi 14 2 4 8 Ompoc, nokan
MIPHUHIINIL B YJICKTPOIUHAMUKE. Ha CEMHHApE
Tema 12. DnekTpoMarHuTHbIE 14 2 4 8 Onpoc, goknan
BOJIHEI. HA CEMHHApE
Tema 13. Mzny4eHue 37eKTpo- o5 4 7 14 Ompoc, nokan
MAarHUTHBIX BOJIH. Ha CEMHHApE
3a4er ¢ OLEHKOMI 4 4
Hroro o Pazneny 2 144 20 40 84
Pa3znen 3. KBanToBasi Mexa-
HHKA.
Tema 14. ®duznueckre OCHOBBI 13 2 3 8 Ompoc, noknan
KBaHTOBOM MEXaHHUKH. Ha CEMUHApe
Tema 15. OgHomepHbIe 3a1a4u 24 3 6 15 Ompoc, noknan
KBaHTOBOM MEXaHHUKH. Ha CEMUHApe
Tema 16. MareMaTn4ecKuii 0
armapaT ¥ OCHOBHBIE 3aKOHBI 27 4 6 17 1poc, JIOKIIaz
N Ha CEMUHape
KBAaHTOBOM MEXaHUKH.
Tema 17. ATom Bomopoa. 19 3 4 12 Onpoc, goknan
CIuH 3JIeKTpOHA. Ha CEeMHUHAape
Tema 18. DnemeHTHI TEOPUHN
npencraBieHuid. Teopus Bo3- 14 2 3 9 Onpoc, noknan
Ha CEMHHApE
MYIIEHUSI.
Tema 19. DnemeHTHI TEOpUU 13 2 3 8 Omnpoc, noknan
U3ITydeHUS. Ha CEMHHApE
Tema 20. CucreMsl TOXKIE-
CTBEHHBIX YacTHUIl. MHOTrO- o5 4 5 16 Omnpoc, moxmnan
AIIEKTPOHHBIE aTOMBI U MOJIE- Ha CeMHUHAape
KYJIBL.
OK3aMeH 9 9
Wroro no Pazneny 3 144 20 30 94
Paznen 4. CraTucTuueckast
(pu3uKa ¥ TEPMOTUHAMUKA.
Tema 21. OcHOBHEBIE HOIOXE- 18 2 6 10 Ompoc, noknan
HUS CTATHCTUICCKON (pH3HKH. Ha CEMHHApE
Tema 22. CratucTruyeckas 36 6 10 20 Omnpoc, noknan
TEPMOTMHAMHUKA. Ha CEMHHApe
Tema 23. Kimaccudaeckast cra- 16 2 5 9 Omnpoc, moxmnan
THCTHKA HJI€AIbHBIX Ta30B. HAa CeMHHApe
Tema 24. KBaHTOBLIE CTAaTH- o5 4 7 14 Ompoc, noxnan
CTHUKH UJICaJIbHOTO Ta3a. HAa CeMHHApe
Tema 25. PaBHOBecue ¢a3 u 13 2 4 7 Ompoc, noxnan
(dazoBbIe TEPEXO/IbI. HAa CeMHHApe
Tema 26. Borrpocsl Teopun 97 4 8 15 Ompoc, noxan
HEPABHOBECHBIX MPOIECCOB. Ha CEeMHHApe
DK3ameH 9 9




Wroro no Pazneny 4 144 20 40 84
Pa3nen 5. ®usuka TBEpAOro 9
TeJiA.
Tewma 27. Knaccudukanus u 9 9 1 5 6 Ompoc, noknan
CTPYKTypa KPUCTAIIJIOB. HA CEMHHApE
Tewma 28. JluHamuka KpucCTaII- 9 10 1 5 7 Ompoc, noknan
JIMYECKOM PEIIETKH. Ha CEMHUHape
Tema 29. OCHOBBI 30HHOM TEO- 9 12 2 5 8 Onpoc, goknazg
pHHL. Ha CEMHHApE
Telvv[a 30. Crarucruka HOCHTE- 9 10 1 5 7 Onpoc, goknazg
et 3apsna. Ha CEMHHApE
Tema 31. Kuneruueckue sBie- 9 18 9 4 12 Ompoc, noknan
HUS B KPUCTAJUIAX. HA CEMHHApE
Tema 32. CBepXnpoBoau- 9 9 1 5 5 Omnpoc, noxnan
MOCTb. Ha CEMUHApe

3a4eT ¢ OLEHKOM 9 4 4

Wroro no Pazneny 5 12 8 14 50
Pa3nen 6. ®u3uka saapa u 10
3JIeMEeHTAPHBIX YACTHII.
Tema 33. CocTaB 1 XapakTepu- 10 11 9 4 5 Omnpoc, noxmazn
CTHUKH sIIpa. Ha CEMUHApe
Tema 34. PannoakTUBHOCTS. 10 15 2 6 7 Onpoc, noxnan

Ha CEMUHApe
Tema 35. SInepHble peakium. 10 15 2 6 7 Onpoc, noxnan
Ha CEMUHApe
Tema 36. Peakinu aenenus u 10 11 9 4 5 Ompoc, nokan
CUHTE3a S7ep. Ha CEMHHApE
Tema 37. DneMeHTapHbIC Ya- 10 11 9 4 5 Ompoc, nokaa
CTHIIBI. Ha CEMHHApE
OK3aMeH 10 9 9

Wroro no Pazneny 6 72 10 24 38

Bcero mo gucnuninne: 684 92 176 416

4.3. Conep:xanue pa3iesioB (TeM) TUCHUTITHHBI

BBenenue k kypcy «OCHOBBI T€OpPeTHYECKOH (PUBHKI.

®dusnueckas kaptTuHa Mupa. 3agaun U CTpykTypa Kypca. [Ipenmer u meton teopeTude-
ckoil ¢pu3uku. CBOICTBA MpOCTpaHCTBA U BpeMeHU. DyH/1aMeHTaIbHbIE B3aUMOICHCTBHSL. 3aKo-
HbI coxpaHeHusl. DyHaMeHTallbHbIe (PU3NYECKIE TEOPUH.

Pa3nea 1. Knaccuveckas MmexaHuka.

Tema 1. Kunematuka TOYKU. DJIEMEHTHI KHHEMATHKHU CIOKHOTO JIBUKEHUS.

OcHOBHBIE NOHATUS KUHEMATHKU TOYKH. BEKTOpHBIN, KOOPAMHATHBIA M €CTECTBEHHBIN
crocoObl 3amanus aBrkeHHUs. CKOpOCTh U yCKOpeHHe ABMkeHus. Kimaccudukanus ABHKEHUN
TOYKH.

HenonsukHast ¥ MOABMXKHAS CHUCTEMBI oTcueTa. AOCOJIOTHOE, OTHOCHTENBHOE, Iepe-
HOCHOE JBW)KECHUSI TOUKH, UX KHHEMAaTHUECKNE XapaKTepucTuku. CroxxeHue ckopocteil. Cnoxe-
Hue yckopeHuil. ¥Yckopenue Kopuomnuca. IlpeobpazoBanus ['anues.

Tema 2. /lunamuka MaTepuanbHON TOUYKH.

OcHoBanus Mexanuku HeroToHa. HEeprmansHble cucTeMBl 0oTcdeTa. Macca u cuna. 3ako-
Hbl HetoToHa. CBoOlicTBa CHMMETPUH NPOCTpaHCTBA U BpeMeHH. [IpuHumn otHocuTensHoCTH [a-
Jiest.




OcHoBHas 3ama4a quHaMuKd. JuddepeHuuanbHble ypaBHEHUs ABMKeHMs. HaudanbHble
yciosus. [Ipuanyn npuuuHHOCTH. [IOHATHE O IEPBBIX HHTErpaJIax YPaBHEHUH JIBUKCHUS.

JIBm>xeHue HecBOOOTHON MaTepuanbHOW ToUKU. [ToHsTHE cBsa3eii. Cuia peakiuy CBS3H.

Heunepunaneheie cucreMsl orcueTa. Cuiibl HHEPUMH. Y paBHEHUE JUHAMUKUA OTHOCUTEIb-
HOTrO JBWKeHUs TOYKH. [locTynmaTenbHO yckopeHHBIe cuctemsl orcuera. Ilonsarue o npuHnumne
SKBUBAJIEHTHOCTU. PaBHOMEpHO BpallaroLIvecsl cucTeMbl oTcueTa. BiusHue Bpamienus 3emun
Ha paBHOBECHUE U JBIKEHUE Tel. MastHuk Pyko.

Tema 3. O0mmue TeopeMbl JUHAMUKNA MaTePHATIbHON TOUKH. 3aKOHBI COXPAaHEHHS.

Teopema 00 U3MEHEHUH UMITYJIbCA MAaTEPUATILHON TOUKHU. 3aKOH COXPAaHEHUs UMITYJIbCA.

MowmeHT cuibl. MOMeHT umityiibca. TeopeMa 00 M3MEHEHHH MOMEHTa MMITyJIbca MaTepu-
aJIbHOM TOYKHU. 3aKOH COXPAHEHU MOMEHTA NMITYJIbCA.

Pa6ora cunsl. [lorennmanbublie cumbl. [loTeHnnanbHas S3HEpPrus TOUKU B CUIIOBOM IIOJIE.

Kunernueckas sneprus. Teopema 00 M3MEHEHMM KUHETUYECKON SHEPrMHM MaTepUabHOM
TOYKU. 3aKOH COXPAaHEHHMS MOJIHOW MEXaHWYECKOH YHEPTUU MaTepuaibHON Touku. MH(puHUTHOE
U (UHUTHOE JABHKEHHUE.

Tema 4. /lunamuka cUCTEMbI MaTEpUAIbHBIX TOUEK.

MexaHnueckas cucTeMa MaTepHalIbHBIX TOYeK. BHYTpeHHNE U BHEITHUE CUJIBL. 3aMKHYTas
U M30JMpoBaHHAs cucrteMma. [luddepeHnuranbHple YpaBHEHUS ABMDKEHHSI CHUCTEMBI. Y CIOBHUS
paBHOBecus. Llentp macc. Mmnynsc cucrembl. MoMmeHT nMiyibca. KuHernueckas U MOTEHLIU-
aJbHasl DHEPTUs CUCTEMBI.

Teopema 00 M3MEHEHUU UMIIYJIbCA CUCTEMBl. 3AKOH COXPAaHEHHs MMITyJbca. Teopema 00
M3MEHEHUU MOMEHTA MMITYJIbCa CUCTEMBI. 3aKOH COXPAaHEHUs MOMEHTa UMIlyjbca. Teopema o0
W3MEHEHUN KMHETHYECKON DHEPIUU CUCTEMBI. 3aKOH COXPAHEHMsI MTOJIHOM MEXaHUUYECKOH dHEp-
TUH.

3anava nByx Tei. [IpuBenennas macca. [IBrkeHue IByX MaTEpUaIbHBIX TOYEK B CUCTEME
LIEHTpa Macc.

Tema 5. Di1eMeHTHI aHATUTUYECKON MEXAHUKH.

HecBoboanble Mexannueckue cucreMbl. BupTyanbHble nepemenienus. Bapuanuu koopau-
HaT U QyHkumii. O600menHbie KoopAuHATHL. [IpuHIMI BUpTyanbHBIX nepemenienuit. O6006-
LICHHBIE CHJIBI.

[Tpuniun [lanambepa. Ob1iee ypaBHeHHE MEXaHUKHU. Y paBHeHus Jlarpanxka.

[ToTenmmanbubie cuibl. Jlarpamxkuad. YpaBHenus Jlarpanxka juisi 0OIIEHHO-TIOTEHIUATb-
HBIX CHJL

O®yukuus ['ammibrona cucremsl. [lepBble nHTErpansl ypaBHenuit Jlarpanxka. Cummerpun
IIPOCTPAHCTBA U BPEMEHHU U 3aKOHBI COXPAHECHHS.

Kanonuueckue ypaBHenus [‘amunbrona. Murterpansl ypaBHeHuil 'amunbroHa. CKoOKH
ITyaccona.

Oynknua Jlarpanxka u geiicteue. IIpuHIUI S3KCTPEMAIIBHOTO IEHCTBHUS.

Tema 6. TunuuHble 3aja4N KIACCUUECKON MEXaHUKH.

OnHOMepHBI TAPMOHMYECKUN OCHMILIATOP. Masble KoneOaHusi OJTHOMEPHOI KOHCepBa-
TUBHOU CHUCTEMBI BOJM3H MOJIOXKEHUS YCTOMUMBOrO paBHOBecHs. Pa3oBble TPaeKTOPUH TapMo-
HU4ecKkoro ocrmsitopa. CBoOOAHbBIE 3aTyXalOLUe KoJieOaH s PU HAJIMYUU CHIIBI BS3KOTO Tpe-
HUs. BoIHyX/1eHHbIE KoJe0aHHsi FTapMOHUYECKOT0 OCLIILIATOPA.

3amauva Kermuepa. YpaBHEHHs IBUKEHUS TOUYKU B IIEHTPAIBHO-CUMMETPUYHOM noje. On-
HOMEPHBIN 3¢ (eKTUBHBIN MOTeHInaN. J[BUXKeHHe B TOJIe CHIIBI TATOTeHUs. 3akoHbl Kemepa.

Paccessaue yactuil Ha cunoBoMm reHTpe. Ceuenne paccesiuust. Dopmyna Pesepdopaa.

Paznen 2. DiaekTpoAMHAMHUKA.

Tema 7. DnekTpocTaTuka.

DIIEKTPOCTATUUYECKOE TI0JIe B BakyyMme. Y paBHeHue [lyaccona. Paznoxkenue noss no myiib-
tunoisM. [lone B auanektpukax. Onucanue nojis B AudjaeKkTpukax. [lone B aHM30TPONHBIX JTU-
AIEKTPUKAX.

Tema 8. MarautocraTuka.



CranroHapHO€ MarHMTHOE IoJie B BakyyMe. YpaBHeHue IlyaccoHa Niss BEKTOPHOTO TIO-
teHuuana. [Tone conenonna. 3akon buo-CaBapa. MaruuTtHslii MoMeHT. [Tosie B MaruHeTukax.

Tema 9. HecranmonapHoe 3J1€eKTpOMarHuTHOE IOJIE.

3aKoH 3JIeKTpOMarHuTHOM MHAYKIKU. Tok cMmemienus. YpaBuenuss Makcsemia. [loreniu-
aJbl 3JIEKTPOMarHUTHOro noJjis. YpasHenue JlanambOepa. [IMOTHOCTh U IOTOK HEPTUU AIIEKTPO-
MarHUTHOTO NOJs. VIMITynbC 371€KTPOMarHUTHOTO TOJISL.

Tema 10. YpaBHEeHUs 3ICKTPOIMHAMHUKYN B YEThIPEXMEPHOU popme.

YetsipexMepHbIi noTeHnraN. TeH30p aineKkTpoMarautTHoro noss. Gopmyisl mpeodpazoBa-
HUA mojeil. TuBapuanThl moss. YpaBHeHUus MakcBeuia B 4eThipexMepHoi (opme. YpaBHEeHUE
JIBUKEHUSI YACTHULIBI B TIOJIE.

Tema 11. BapuaninoHHBIN NPUHIKI B JICKTPOIUHAMUKE.

JeiictBrue I 3apsyKEHHOM YaCTULIBI B DJIEKTPOMAarHUTHOM Ione. JIeiMcTBUe I 3JIEKTPO-
MarHuTHOTO 1oJis. BeiBOA ypaBHeHMII MakcBesuia U3 NpUHIMIIA HAUMEHbLIEro AeicTBusd. TeH-
30p 3HEPIMM-UMITYJIbCA IEKTPOMArHUTHOTO MOJIsl. 3apspKEHHAs 4acTHULA B 3JIEKTPOMAarHUTHOM
oJie.

Tema 12. DneKTpOMarHUTHBIE BOJIHBI.

BonnoBoe ypaBHenue. [lnockast anekTpoMarauTHas BOJHA B OJHOPOJHON UM M30TPOMHOU
cpene. MoHoxpoMarudeckas Iiockas BosiHa. [1nockas MOHOXpoMaTudeckasi BOJIHA B IIPOBOJSI-
nieit cpene. HeMonoxpomaTnieckue BOJIHBI.

Tema 13. Mzny4yeHne >eKTPOMAarHUTHBIX BOJIH.

3anazapiBarolue noreHuuansl. [lone paBHoMepHO nBuxymierocsa 3apsaa. llone 3apsina,
JBUKYLIErocs Mpou3BoJibHO. [lose, co3naBaemoe cuctemMoii 3apsiioB Ha OONBIINX PACCTOSIHUSX.
JunonbHoe n3inydeHre. MarHUTHO-AUIOJIBHOE U KBAIPYNOJIbHOE U3ITy4EHHUS.

Pasznea 3. KBanroBass MexaHuKA.

Tema 14. ®uznyeckue OCHOBbI KBAHTOBOM MEXaHUKHU.

OKclepUMEeHTalbHbIE U TEOPETUYECKHE MPEANOCHUIKY KBaHTOBOM Teopuu. IIpobnema cra-
OmwIbHOCTH aToOMOB. YibTpaduoneroBas katactpoda. ['mmoreza Ilnamka o kBaHTax. Teopus
atoma Pesepcdopna - bopa. ['unoresa ge bpoitns. KopmyckynsapHo-BOIHOBOH Ayanu3m.

BepositTHocTHOE TOJIKOBaHME BOJH 1 bpoinsa. HeBO3MOKHOCTh TPAEKTOPHOIO ONMCAHUS
JBYDKEHUS yacTulibl. BonHoBas ¢yHkums. [TpuHIun cynepno3uium coCTOsTHUM.

Bonnosoit maker. CootHomieHue HeompeneneHHocten [eizendepra. [Ipobnema nsmepe-
HUS PU3MUECKUX BEIMYHH B MUKPOMUPE.

Tema 15. OgHOMEpHBIE 3a]a4M KBAHTOBOW MEXaHUKH.

[TpyHIMII TPUYMHHOCTH B KBAaHTOBOM MexaHuke. YpaBHeHue lllpeaunrepa. Cranuonap-
Hble cOCTOSIHUS. [1M0THOCTh OTOKA BEpOSATHOCTU. 3aKOH COXpaHEHMsI yKcia yacTull. BomHoBas
(GyHKLMS CBOOOJHOTO ABUKEHHSI YaCTHUIIBI.

@uUHUTHOE U MHPUHUTHOE JBUKEHHE. 3a/1a4a O YacTHUIlE B INyOOKOH NOTEHLIUAIbHON AME.
[TpssMoyronbHbIN MOTeHIMaNbHBIN O0apbep. TyHHENbHBINA AP PEKT.

["apmonnueckuii ocummiaTop. BonmHoBble (QyHKIMHM. DHepreruueckuil cnektp. OOmue
CBOMCTBa OHOMEPHOTO ABMKeHUs. KBasuknaccuueckoe npuOImKeHue.

Tema 16. MaremaTruecKkuii anmapaT ¥ OCHOBHBIE 3aKOHBI KBAHTOBOW MEXaHUKH.

Paznoxenue ¢yHkuuii B psa u unrterpan @ypee. Jluneiinsle oneparopsl. KommyraTop
onepaTopoB. CoOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBbIE (DyHKIMU omepaTopoB. JIuHeiiHble camo-
COIPsDKEHHBIE OTepaTophbl U MX cBoiicTBa. [lonHas OpTOHOPMUPOBaHHAs cUCTeMa COOCTBEHHBIX
GyHKIHIA.

OmnepaTopbl U AONYCTHMbIE 3HaueHUs (PU3NYECKUX BenW4yMH. OnepaTopsl KOOpAMHAT U
nMmItynbca. Oneparop ['ammibroHa. Onrcanne cOCTOSHNS KBAaHTOBOM CUCTEMBI M €T0 U3MEHEHUS
co BpeMeHeM. BeposTHOCTH OT/AETbHBIX 3HAaUeHUH (U3NUECKO BeaHuuHbI. Bhruncienue cpen-
HUX 3HaYeHUH (PU3NUeCKUX BEIUYUH. Ycnosus coemecmmuol uzmepumocmu pasiudtsix gusude-
ckux eenuuut. IIpunyun neonpedenennocmu. Iloatue o moaHoM Habope GU3NYECKUX BETHUYUH.
Ipunyun oononnumenvrocmu. Ilpodarema usmepenus 6 KEAHMOBOU MEXAHUKE.



M3MeHeHne BO BpEMEHHU CPEHUX 3HAUYEHUH (pu3nueckux BenuunH. KBaHTOBbIE HHTETPaIbl
NBIDKEHUS. YpaBHeHus DpeHdecta. [IpenenbHblil nepexoa K KIacCHYecKO MEeXaHHUKe. 3aKOHBI
COXPAaHEHHUS U UX CBSA3b C CHMMETPHUEH TPOCTPAHCTBA-BPEMEHH.

Tema 17. Atom Bogopoaa. CiuH 3J€KTpOHa.

OOume cBoiicTBa JABMKEHMS B LIEHTPAIbHO-CUMMETPUUYHOM moje. OnepaTopbl MOMEHTa
UMITYJIbCa, UX COOCTBEHHBIE (PYHKIIMHM M COOCTBEHHBIE 3HaueHMs. Pannansnoe ypaBuenue Hlpe-
JUHTepa.

ATOM BOZIOPO/A, €ro YHEPreTUUECKUN CIEKTpP U BOIHOBBIE QyHKIMH. Kinaccudukarms co-
CTOSIHUI C IOMOIIBIO KBAHTOBBIX YHCEN. [IpocmpanHcmeenHas cmpykmypa amoma 6000pood.
Booopooonooobunwvie cucmemut.

['mnore3a o cnuHe 3nekrpoHa. Oneparopsl cuHa, X coOCTBeHHbIE (PyHKIMHU. BosHOBas
(byHKIUS 37EKTpOHA ¢ yueToM criuHa. [loiHbiil Habop (U3NUecKuX BEIMYUH JUIS ONUCAHUS CO-
CTOSIHUM JIEKTPOHA B aTOME.

Tema 18. DnemenTs! TeOpun npeAcTaBIeHUN. Teopusi BOSMYILICHHS.

KoopnunatHoe mnpencrasineHue. BonHoBble (QyHKIMM M oneparopbl B IPOM3BOJIBHOM
npezacrasieHud. Ypasaenue Llpenunrepa B marpuunoii ¢popme. CranmoHapHasi TEOPHsI BO3MY-
meHui. [ToHsTHE 0 KBa3UKIACCUYECKOM MPUOIMKEHUH.

Tema 19. DaeMeHTHI TEOPUU U3ITYICHUS.

[Tonyknaccuueckas Teopus uznydenus. Kospounuentsl DitHmreiina. BepostHocTu nepe-
XOJIOB TIOJT ISMCTBUEM BHEITHETO Bo3MyIeHus. [IpaBuia orOopa UIst M3IIydeHHsI ¥ TTOTIIOICHHS
cBera aToMOM. COOTHOLIEHHE HEOIIPEIEICHHOCTEN Ui DQHEPTUU U BpeMeHU. EcTecTBeHHas K-
pYIHA YpPOBHEH.

Tema 20. Cuctembl TOXXIECTBEHHBIX YaCTHULl. MHOT03J€KTPOHHbIE ATOMBI U MOJIEKYJIbI.

[TpuHuMn TOXAECTBEHHOCTH YacTHl. CHMMETpUUYHBIE U aHTUCUMMETPUYHBIE COCTOSIHUSI.
®epmuonsl U 0030861 [Tpunnun [Taymu. Atom renus. O6menHas sHeprus. [lonarue o meroze
camocoriacoBaHHoro nois. Knaccugukanus coctossHui 351eKTpoHOB B arome. [lepuoauueckas
cucrema iemenToB [ .M.Menneneesa. Monekyina Bogopoza. [Ipuposa XxumMu4eckon CBs3H.

Pa3znen 4. CtaTucTuyeckas (pu3nKa U TEPMOIMHAMHUKA.

Tema 21. OCHOBHBIE TIOJIOKEHUS CTATUCTHYECKON (DUHKH.

MuKkpo- U Makpo- COCTOSTHUSI MAaKPOCKONMHMUYECKOW cucTeMbl. CTaTUCTHUECKOE ONUCAHUE
COCTOSIHMM MakpocucteMmbl. DyHKIUSA pacrpeneneHus. MaKpOCKOIIMYECKHe BEITUYUHBI Kak
CpeaHue 10 MUKPOCOCTOSIHUSM.

Knaccuueckoe 1 KBaHTOBOE OMUCAHMS COCTOSIHUS CUCTEMBI. BepoaTHOCTh cocTosiHus. [[Ba
MeToJia cTaTucTudeckoi pusuku. [IpuHnun getanbHOro paBHOBECHS. MUKPOKaHOHHUYECKOE pac-
IIpECIICHHE.

Tema 22. CtaTuctudeckasi TepMOJIUHAMUKA.

CrarucTrdeckoe pacmipeiesieHue il CUCTEMbI B TepMocTaTe. KaHoHMYeckoe pacmpeje-
nenne ['mb6ca. CBolicTBa KaHOHWYECKOTO pacmpeneneHus. DHTponwus. KBaszukiaccuueckoe
npubikenue. OCHOBHBIE TIPUMEHEHHUs pachupeneneHust ['nudoca. Iuepeus uodeanbHo2o 00HO-
amomHOo20 2a3a.

ITepBoe Hauano trepmoauHamuku (ITHT). Cratuctuueckoe obocnoBanue ITHT.

OOpatuMble 1 HEOOpaTUMBIE MPOIECCHl. DHTPOMUS B TepMoJWHaMuKke. Bropoe Hagano
tepmoguHamuku (BHT) s oGpatumbix mporieccoB. OCHOBHOE TEPMOJMHAMUYECKOE PaBEH-
ctBO. [Ipunnun Bo3pactanus suTponuu. Cratuctuueckuid cMmpici BHT. I'panunibl npumeHnmo-
CTH 3aKOHOB KJIACCHYECKON TEPMOJUHAMUKH.

Meroasl TepMoauHaMHKUA. MeTon 1MKIOB. MeTon TEepMOJMHAMHYECKUX IMOTEHIMAJIOB.
BryTpennsis sHeprus, cBOOOIHAS YHEPTHS, SHTPOIUS, SHTAIBIINS, TEPMOIMHAMUYECKHUI ITOTEH-
rman ['u66ca. CooTHOIIEHNE TEPMOTUHAMUYECKIX BETTUYUH. DKCHepUMeHmMAalbHoe OnpedeieHue
mepmoouHamudeckux nomenyuanog. Cpsizb TEPMOAMHAMUYECKUX (YHKIMH CO CTaTUCTHYECKON
cymMMoOil. BbIBOJI OCHOBHOTO TEPMOJUHAMUYECKOTO TOXK/IECTBA.

Xumuaeckuit noreHnuain. Kanonndeckoe pacnpenenenue ['nd0ca st CHCTEM ¢ TIEpeMeH-
HBIM YHCJIOM YaCTHII.



Tema 23. Kitaccnyeckas CTaTUCTHKA UACAITHLHBIX Ta30B.

CraTtucTtuyeckas cymMMa HJ€abHOro rasza. TepmoauHaMuueckue (yHKUUU U ypaBHEHUS
COCTOSIHUSI OJJHOATOMHOTO U/I€ANIBHOTO ra3a. Pacnpedenenus Makceenna u bonvymana.

Teopema 0 paBHOMEPHOM paclpeIeIeHUN SHEPTHH 110 CTeneHsaM cBoOoabl. Kimaccuyeckas
Teopus TEIUIOEMKOCTeH. KBaHTOBast TeOpHsl TEMJIOEMKOCTEN OJHOATOMHBIX U JBYXaTOMHBIX Ia-
30B.

Tema 24. KBaHTOBbIE CTATUCTUKU H/I€AIBHOTO ra3a.

Pacnipenenenuss ®@epmu - upaka u bose - OiHmreliHa. Kputepuil BbIpoXkaeHUs rasa.
VYcnoBus nepexoaa k kinaccudeckoil craructuke. Ilopenenne ®@epmu u bose razoB npu HU3KHUX
temneparypax. CTaTucTuka 3J€KTPOHHOIO ra3a B MeTajulax. PaBHOBECHOE 3JIEKTPOMArHUTHOE
U3IIy4EHHUE.

Tema 25. PaBHoBecue (a3 u Gpa3zoBbie IEPEXOIbI.

®a3za. Ycaous paBHOBecus (a3 u ero ycroiunBocts. Pa3oBble Iepexoabl IEPBOrO poja.
KpuBas paBHoBecus ¢a3. Ypasuenue Knanelipona - Knaysnyca. Kputnueckas Touka. PaBHoBe-
cue Tpex (a3 BemecTBa, TpoiiHas Touka. Jluarpamma coctosiHus BewecTBa. Pa3zoBble NEpexoabl
BTOpOro poja. [lpumeHenne TepMoaAMHaMU4ecKuX (PyHKIMIA /U1 n3ydeHHs (Ha30BBIX MEPEXO0/I0B.

Tema 26. Bonipochl Teopu HEPABHOBECHBIX IPOLIECCOB.

MounekynsipHO-KUHETHYECKast TeOpus ABJICHUM nepeHoca. CpelHee Yuciao CTOJKHOBEHUN U
CpeaHsist JulnHa cBoOoAHOTO npodera monekyi. Auddysus. Bsaskocts. TennonpoBogHOCTS.

JloxansHOe paBHOBecue. [IponsBoncTBo 3HTpOoNIMU. TepMoaMHAMUYECKNE TIOTOKU U CHJIBI.
Kunernueckne korpduuuentsl. SBnenus nepeHoca. CooTHomeHus B3auMHocTH OHcarepa.
Kpurepuii 3Bosronuu 1Jis1 OTKPBITBIX CUCTEM.

Pa3zjnen 5. ®usuka TBEpAOIO TeJIA.

Tema 27. Knaccudukaius u CTpyKTypa KpUCTaJIOB.

Tunel cBazer B kpucraiax. [Ionarne cummerpun. I'eoMeTpusi KpUCTaUIMYECKOW pelIeT-
ku. Kpucramnorpaguueckue o603HaueHus. Jle@ekTsl KpUCTAIIMYECKON PELIETKH.

Tema 28. JluHaMuKa KpUCTALTHYECKONW PEIIETKH.

Konebanus nuneiiHON nemnouku aromoB. KoneGaHus TpexmepHOH pemieTku. OHOHBI.
TenioBoe paciinpeHye U TEMIONPOBOAHOCTb PEIIETKH.

Tema 29. OcHOBBI 30HHOM TEOpUH.

OHepreTuyeckuil CeKTp 3JeKTPOHOB B Kpucramie. Knaccudukanus kpucrtaminos. Ilpu-
OnvKeHust 30HHOHM Teopuu. Mogenb cBo6oHoro anektpoHa. dynkuus bioxa. OnHoMepHas Mo-
JIeNIb KpUcTaa. 3akoH aucnepcuu. JInHaMuKa 3JeKTpoHOB B peuieTke. [IpumecHbie cOCTOSTHUS.

Tema 30. CraTucTtika HocUTENEH 3apsaa.

DONeKTpOHHBIN Tra3 B Merayuie. HeBbIpOXKAEHHBIN AIEKTPOHHBIN ra3 B MOJYNPOBOJIHUKAX.
KonuenTpanus Hocurenei 3apsna u ypoBeHb ®Pepmu. [loHsTHE O peKOMOMHAIMM HOCUTENEH
3apsja.

Tema 31. Kunetnueckue sBIeHHs B KpUCTaJIax.

ONEeKTPONpPOBOJHOCTh METAJUIOB. TemnepaTypHasi 3aBUCUMOCTb MOJIBUKHOCTH HOCHUTEJEH
3apsfa. TemneparypHbIe 3aBUCUMOCTH MIEKTPONPOBOIHOCTH METAJIIOB U MTOJIYIIPOBOJIHUKOB.

TennonpoBOAHOCTH JIEKTPOHHOTO ra3a. 3akoH Bunemana-dpania.

TepMonnekTpuueckue sBiIeHUs. ['aTbBaHOMarHUTHBIE SIBJICHUS.

[TonsiTve 0 kKUHETHUYECKOM ypaBHeHUU bosbiiMana ¥ (eHOMEHOIOIrMYECKOM ONHCAHUH SB-
JIEHUI mepeHoca.

Tema 32. CBepXIpOBOIUMOCTb.

OcHoBHBIE 3KcriepuMeHTanbHbIe (hakThl. [Ipupona cBepxmpoBoanMoctu. KBanToBble (-
¢dexThl B cBepxnpoBoaHUKax. Dddextsl [xo3edcona.

Paznen 6. ®u3nka saapa v JIeMeHTAPHBIX YACTHII.
Tema 33. CocTaB U XapaKTepUCTUKU Spa.
Hyxnonsl. [ledext maccel u 3Heprus cBs3u. Monenu atoMHoro siapa. Anepusie cuibl. [lo-
HATHE O ME30HHOHN TEOPUU SAEPHBIX CHUIL.
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Tema 34. PannoakTUBHOCTb.

PaguoakTuBHOE M3iIydeHHE, €ro BUJbl. 3aKOH PaJn0aKTUBHOrO pacnaja. [Ipasuna cmeme-
HUs. AKTUBHOCTbh PaJMOAKTUBHOIO BemecTsa. [lepros nomypacnana. 3aKOHOMEPHOCTH O - pac-
nana. § - pacnan, HelTpuHO. ["aMMa-u3iIyueHue u ero cBoiicrsa. MeTobl HaOMIOJCHUS U PETH-
CTpalMM PaJMOAKTUBHBIX M3JIy4E€HUH U 4aCTHII.

Tema 35. SnepHbie peakuuu.

SlnepHble peakiMd, WX OCHOBHbIC THIbL [lo3uTpoH. B*- pacmag. DIEKTPOHHBIA 3axBar.
SlnepHble peakiyu 1Mo AeMCTBUEM HEUTPOHOB.

Tema 36. Peakuuu feneHust U CHHTE3a sSiep.

Peakiun nenenust anep. Kputnueckas macca. Llennast peakuus. SlnepHble peakTopbl Ha
TEIUIOBBIX U OBICTPBIX HelTpoHax. [Ipobnemsl siiepHOil SHEPTeTUKH.

Peakiuu cuHTe3a aTOMHBIX A1€p, YCIOBUS MX ocyuiecTBieHus. [Ipobiema ynpapisieMbIx
TEPMOSIACPHBIX PEaKIUM.

Tema 37. DneMeHTapHBIC YaCTHUIIHI.

OO6ume cBeneHust 00 dIEMEHTAPHBIX YacTHIaXx. DyHIaMeHTaIbHbIE B3auMOAeHCTBUS. Ya-
CTULIBI U aHTHYacTuIbl. Knaccudukanus snemMeHTapHbIX yacTull. JlenToHsl U aapoHbl. Me30HbI
u Oapuonsl. KBapku.

CuMMeTpuH M CIIOHTAaHHOE HapyllleHHe CUMMETpuH. DiekTpociadas teopusi. O0benuHe-
HHUe QyHIaMEeHTaNbHBIX B3auMoieiicTBus. OCHOBBI (PM3NYECKON CTAaHAAPTHON MOJIEIH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[TpobnemHOe, MpaKTUKO-OPUEHTHPOBAHHOE oOyueHHe. MaTeMaTH4ecKoe MOJEeTUpOBaHHE
(du3NYECKUX SIBICHUH, MPAKTUKYM IO PEILIECHUIO 3a/1a4.

OO0pa3zoBarenbHbIM MPOLIECC CTPOUTCS ¢ yUeToM crieluduku Oynyueil npodeccuoHanbHOM
JESITEIbBHOCTH CTYJIEHTOB.

[Tpu peanuzanuu oOpa3oBaTEIbHON MPOrpaMMbl ¢ MPUMEHEHUEM JUCTaHLMOHHBIX 00pa-
30BaTEIbHBIX TEXHOJOTUH U 3JIEKTPOHHOIO O0yUYEHHUS:

— COCTaB BHJIOB KOHTaKTHOM paboThI MO JUCHMIUIMHE (MOIYJI0), MPU HEOOXOIUMOCTH,
MOYET OBITh OTKOPPEKTUPOBAH B HAINPABJICHUH CHIDKEHUS J10JIM 3aHSATUH JIEKLIMOHHOTO TUIA U
COOTBETCTBYIOILIETO YBEIMUEHUS JOJIM KOHCYJIbTaUUW (TPYNIOBBIX WJIM WHIUBUAYAIbHbBIX) WU
UHBIX BUJIOB KOHTAKTHOH palboThI;

— MH(OPMAIMOHHOW OCHOBOM MpPOBEACHMS YUeOHBIX 3aHATUM, a TaKK€ OpraHU3allM ca-
MOCTOSITEJIbHON pabOThI 00yYaIOUIUXCS 110 IUCHUIUIMHE (MOJYJII0) SBJISIOTCS MPEICTABICHHbBIE B
AJIEKTPOHHOM BHJI€ METOJMUYECKUE, OLICHOYHBIE U UHBIE MAaTEPHAIbl, pA3MEIICHHBIE B 3JIEKTPOH-
HOU mH(pOopMaImoHHo-00pazoBaTenbHOl cpene (DMOC) dunuana, B HIEKTPOHHBIX OMOIHOTEY-
HBIX CUCTEMax M OTKpBITEIX HTEpHET-pecypcax;

— B3auUMOJICHCTBUE OOYYAIOIIMXCS W IEJarormyeckux pabOTHHKOB OCYILECTBISETCS C
npumenenneM DMOC ¢uimana u apyrux MHGOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(BUICOKOH(EPEHIICBA3b, 00JIaUHbIE TEXHOJIOTUH U CEPBUCHI, JIp.);

— COOTHOIIEHHE KOHTAKTHOM M CAMOCTOSITEIbHON paboThl O TUCHUIUIMHE (MOIYII0) MO-
KeT ObITh U3MEHEHO B CTOPOHY YBEJIMUYEHUS MOCIIEHEHN, B TOM YHCIIE CAMOCTOSITEIbHOTO U3y4e-
HUSl TEOPETUUYECKOT0 MaTepuania.

6. YYEBHO-METOANYECKOE U UHO®OPMAIIMOHHOE OBCIIEYEHHUE

Ocnognas numepamypa.

1. AucensMm, A. U. OcHOBBI cTaTHCTUYECKON (PU3MKHM U TEPMOJAMHAMUKY : y4eOHOE MOCO-
oue / A. . Aacenpm. — 2-e uzn. — Cankr-IlerepOypr : Jlanb, 2022. — 448 ¢. — ISBN 978-5-
8114-0756-9. — Texkcrt : anekTpoHHbIH // JIaHb : 3MeKTpoHHO-Onbnmoreunas cuctema. — URL:
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https://e.lanbook.com/book/210215 (mata obparenus: 18.12.2022). — PeskuM gocTyma: is aB-
TOPU3. II0JIb30BATEIICH.
2. CaBenbes, 1. B. OcHoBBI TeOopeTnyeckoi pusuku : yuaeOHuk a1 By3oB / M. B. Capenb-

eB. — 6-¢ usj., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Tom 1 : Mexanuka. DIeKTpOIH-
namuka — 2022. — 496 c¢. — ISBN 978-5-8114-9042-4 (tom 1), 978-5-8114-0618-0 (006-
muit). — TekcT : ayekTpoHHbIH // JlaHb : 31eKTpoHHO-OMOIMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/183764 (nata obpamenus: 18.12.2022). — PeskuM gocTyma: i aB-
TOPH3. II0JIb30BATEIICH.

3. CaBenbes, U. B. OcHoBbl TeopeTnueckoit ¢puzuku. B 2-x 1. Tom 2. KBanToBas mexanu-
Ka : yueOHuk st By3oB / . B. CaBenbeB. — 6-e usn., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 432 c¢. — ISBN 978-5-8114-9395-1. — Tekcr : snekTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/193423 (mata oOpareHus:
18.12.2022). — Pexum J0CTYyIIA: IJIs aBTOPHU3. TOJIH30BaTEIIEH.

Jlononnumenvnas numepamypa.

4, Annecnun, C. C. 3amaun 1 TeCTHI 110 ONTHKE U KBAHTOBOW MEXaHUKE : yueOHOe 1mocooue
/ C. C. Annecnun, JI. U. Yepnsimona, H. B. ®unenkoBa. — Caunkr-IletepOypr : Jlanp, 2022. —
336 ¢. — ISBN 978-5-8114-1231-0. — Texkcr : oayekTpoHHBIH / JlaHb : BJIEKTPOHHO-
oubmuoreynas cucrema. — URL: https://e.lanbook.com/book/210797 (mata oOpaieHus:
18.12.2022). — Pexum qocTyrmia: jisi aBTOPHU3. TOIb30BaTEICH.

5. Kyznenos, C. 1. Kypc dbusuku ¢ npumepamu pemieHus 3aaad : yuebHoe nocodue / C. U.
Ky3znenoB. — 4-e u3n., nepepad. u qomn. — Cankr-IlerepOypr : Jlans, 2022 — Yacts 111 : Ontu-
ka. OCHOBBI aTOMHOI (PM3UKH U KBAHTOBOM MeXxaHUKU. DU3MKa aTOMHOTO SApa M 3JIEMEHTAPHBIX
yactul, — 2022. — 336 ¢. — ISBN 978-5-8114-1719-3. — Tekcrt : 3nekTpoHHblii / Jlanp :
aJeKTpoHHO-0MbmmoTeunas cuctema. — URL: https://e.lanbook.com/book/211748 (mara obpa-
menus: 18.12.2022). — Pexxum goctyma: i aBTOPH3. MOJIb30BATEIICH.

6. llnmonbckuii, 3. B. AtomHas ¢usnka : yueOHuK : B 2 Tomax / 3. B. lllmonsckuit. — 6-¢
u3g, crep. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 2 : OCHOBBI KBAHTOBOW MEXaHUKHU U CTPO-
€HHe AJICKTPOHHOU 00009k atoma — 2022, — 448 ¢. — ISBN 978-5-8114-1006-4. — Texker :
SIIEKTPOHHBIH // Jlaub : AJIEKTPOHHO-OMOIMOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/210401 (nara obpamenus: 18.12.2022). — Pexxum noctyma: amns aB-
TOPH3. TIOJIb30BATEIICH.

Ilpozpammmnoe ovecneuenue u Hnmepnem-pecypcol
http://fizzzika.narod.ru
http://www.school.mipt.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
1. Jleximonnas ayautopus — 209A.
2. MynbTUMETNapOEKTOP.
3. Komorpammel, yueOHbIe (PMITBMBI U TAOIHIIBI, TPE3CHTAIMH K JEKIUSIM U CEMUHApaM.
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