MMNHOBPHAYK POCCUA
®EEPANBHOE FOCYAAPCTBEHHOE BHO[PKETHOE OEPA30BATEJILHOE YYPEXOEHUE

BbICLUEFO OBPA30BAHNA «BOPOHEXXCKUW
roCyanAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3asenyowmn kadenpomn
AnepHon dunsukm

J1.B.TutoBa

24.05.2024

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITNHDI

51.0.23 ®usuka

1. Kog u» HaumMeHOBaHMe cneunanbHOCTHU:

01.05.01 dyHgameHTanbHbIe MaTeMaTrka U MexaHuka

2. Cneunanusauusa: CoBpeMeHHble MeToabl Teopun OYHKLNA B MaTeMaTUKE U MEXaHUKe,
Teopust PYHKUNIA U NPUITOXKEHUSA

3. KBanudwmkauusa BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTernb

4. dopma obyyeHUA: OYHasd

5. Kadbegpa, oTBeyvarowas 3a peanmsauuio AUCUMNNNHBLIL: kadeapa agepHon pusnkm
6. CocTtaButenu nporpammsl; [Jonrononos Muxann AHaTonbeBnY, K.d.-M.H., JOLEHT

7. PekomeHgoBaHa: HMC cumsnyeckoro dakynbteTta 24.05.2024, npotokon Ned

8. YuebHbIn roa: 2027/2028 Cemectp(bl): 7

9.lenu n 3apaym y4e6HON ANCLUUNIIUHDI:

Llenn ocBoeHnsa y4ebHOM ANCUUNIINHBI:

- NONYYUTb HAYy4YHOE npeacTaBfeHne o NPUpoLe N MeTogax ee nosHaHus. 3agaym y4ebHom
OVUCLINMNITNHBI:

- N3yYeHne OCHOBHbIX (PU3NYECKMX ABMEHUN U MAEN; OBNadeHne pyHOaMeHTanbHbIMK No-
HATUSMU, MPUHLMNAMUN, 3aKOHAMU 1 TEOPUSIMU COBPEMEHHON PU3MKK, a TaKKe MeTogamu
don3nNYEeCKOro UccrnenoBaHus:

- (hbopmMurpoBaHMEe Hay4YHOro MUPOBO33PEHNSA N COBPEMEHHOIO (PU3NYECKOTO MbILLNIEHNUS;

- OBnageHve npMemMamu n MeTogamm peLLeHnst KOHKPETHbIX 3a4ady U3 pasnuyHblix obnacren
doM3MKN, NOMOrarLmnx B AanbHENLLEM peLlaTb NPakTU4eckue 3agadun.



10. MecTo y4yebHOM AncuUNUHbI B cTpykType OOIN:

OucumnnuHa «dunsmnka» oTHocUTCA K 0b6a3aTenbHoM YacTn 6noka b1. Qucunnnuyel (Moaynn).
[ns oBnageHus Kypcom CTYAEHT JOMMKEH OBfadeTb TakKMMu gucumninHamm, kak MatemaTtudye-
CKnn aHanus, [indepeHumnaneHble ypaBHeHUs, TeopeTrnyeckaa MexaHuka

ANCLMNIIMHDI, A8 KOTOPbIX AaHHAs AUCUUNIIMHA SBNAETCHA NpeaLlecTBYOWEeNn:
MaTtemaTtnyeckue moaenu razoson AnHamuku, OCHOBbI U1 MaTEMaTUYECKME MOAENIN MEXAHUKN
cnnowHon cpeabl, MexaHuka gedopmMmpyemoro TBepAoro Tena.

11. NMnaHupyembie pe3ynbTaTbl O0y4YeHMA NO AUCUUNINHE/MOAYNIO (3HAHUA, YMEHUS,
HaBblKWN), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMu OCBOEeHUs1 o6pa3oBaTeribHOMN
nporpamMmmbl (KOMNEeTEHUMAMMU BbINYCKHUKOB):

Pesynbtatom rnybokon npopaboTkm Kypca OOfmkHa ObiTb LENOCTHas cUCTemMa 3HaHWUMW,
dopmMmupyroLian (PU3NYECKYIO KapTUHY OKpYXaloLWero mupa, yMeHue CTpouTb puamyeckue
MOAENW 1 pellaTb KOHKPETHbIE 3a4a4M 3a4aHHOW CTENEHM CITOXHOCTM.

[Mporpamma B LENOM COOTBETCTBYET CIOXMBLLUEMYCHA WCTOPUKO-MHAYKTUMBHOMY mnoaxoay K
YHUBEPCUTETCKOMY KYpCY (OU3MKN Ha €CTECTBEHHbIX ddakynbTeTax, No3BONsAKLWEMY, C O4HOM
CTOPOHbI, B NOSTHON Mepe NpeacTaBuTb MCTOKM COBPEMEHHbBIX HayYHbIX MTMNOTE3 U TEOPUN, X
pas3BMTME MO MEpPE HAKOMIEeHU 3HaAHWW, a C APYron - peannsoBaTb NocnefoBaTeNbHOCTb B
N3NOXEeHUN martepuana, npu KOTopon may4varTca Bce Oonee crnoxHble opMbl ABUMXKEHUS

mMaTepum.

Kopn

HasBaHune
KoMneTeHUnn

Koabl

MHgukaTopsbl

MnaHupyeMble pe3ynbTaTbl U3y4eHust

OrnK-2

OriK-2

OrnK-2

CnocobeH
co3faBaTb,
aHanunsMpoBaTb U
peanv3oBbIBaTb
HOBblE
MartemaTuyeckue
MoJenu B
COBPEMEHHOM
€CTEeCTBO3HaHUM,
TEXHUKe,
3KOHOMMUKE U
ynpaerneHum

OrK-
2.1

Bnapgexwne
OCHOBaMWU
nnaHNUpoBaHUs
3KCMEPUMEHTOB C
MaTeMaTU4eckumm
Moaensimu, 3Haet
YMCNEHHbIE "
YMCIEHHO-
aHanuTu4eckune
MeToabl
NOCTPOEHMS
peLeHnn

3HaeT MeToabl ONUCcCaHUs q}M3W~leCKMX
npoueccoB n crnocobos peweHnAa
COOTBETCTBYHOLLUNX ypaBHeHI/IIZ.

OrlK-
2.2

YMeHue
aHanuaupoBaTb
MOOENMPYEMYIO
cuctemy "
BbIOUpaTb METOAb
MOLENMPOBaHNs,
CTPOUTb
UMMWUTALUNOHHYIO
mMoaernb ans
TUMNOBbIX
MaTemMaTU4eCKmX
Monenen,
peanusoBaTb
UMUTALIMOHHYIO
Mogernb "
NPOBOANTb
MoJenMpoBaHme

YMeeT NpUMEHATb NOMyYeHHbIE 3HAHUS
ONs pelleHnst 3agad pasnu4yHbix obnacren
PUr3nKHN.

OrnK-
2.3

MonyyeHue
npakTU4ecKoro
onbiTa
pa3paboTku

Bnageetr wmeTogamu pelleHus  3agad
dU3MKM  C  MOMOLUBI  MOCTPOEHUS
matemaTuMyeckMx Moaenei U aHanusa
nony4yaemblx pe3ynbTaToB




MaTeMaTU4eCcKnX
Mmooenem wn  ux
YMCIEHHON
peanusauum,
OLIEHKM
afeKBaTHOCTU
mMoaenu "
aHanusa
pesynbTaTtoB
MOAENNPOBaHMS,
0bpaboTkn
pesynbTaTtoB
MOAENNPOBaHUS

12. O6bem gncumMniuHbI B 3a4eTHbIX eauHuuax/yac. — 4/144.

dopma NPoMeXyTOYHOM aTTecTaumMm 3K3ameH

13. Buabl y4e6HOM paboThl

Bug yuebHoun paboThbl TpyaoemkocTb
Bcero Mo cemecTpam
7 cemecTp

KoHTakTHble 3aHATUS 50 50
B TOM 4ucne: 34 34
nexkumm

npakTnyeckme 16 16

nabopartopHble - -

KOHTpOIb 36 36
CamocTodarenebHasa paboTta 58 58
dopma NPOMEXXyTOYHOW aTTecTauum 3K3ameH Ok3ameH
UToro: 144 144

13.1. CopepxaHue ANCLUNIIUHbI

n/n HaunmeHoBaHve pasgena aunc- CopepxxaHve pasgena AUCUMNINHBI
LUUMVHBI
1. lekuun
1 BeeneHue. MecTo humanku B cucteme Hayk 0 Mpupoae. SKCNEePUMEHT U Teopus
B husmyeckux nuccriegosarmsax. dusnyeckne mogenm.
[MpocTpaHCTBO M BpeMs KaK (popMbl CYLLIECTBOBAHWS ABWXKYLLENCS




|. Knaccuyeckas mexaHu-
Ka

1. KuHemaTtnka matepuanbHO TOUKM.

1.1. OtHocuTenbHOCTb ABMXKeHUSA. Cuctembl oTcdeTa. KoopanHat-
Has 1 BEKTOPHas (hOpMbl ONUCAHWUS ABUXKEHUSI MaTepunanbHON TOYKK.
lMepemelueHne, CKOPOCTb, YCKOpeHWe. TaHreHunaneHoe 1 Hop-
MarnbHoe yckopeHus. KuHemaTtuka OBMXXEHUS NO KPUBOSTMHENHOM
TpaekTopuu. [IBmxKeHMe No OKPY>KHOCTU. YTroBasi CKOPOCTb M YIIOBOe

YCKOPEHME U NX CBA3b C JIMHEWHBIMU XapaKTepUCTUKaMM OBUXKEHUS.

1.2. KuHemaTuka MaTepuanbHON TOYKM B ABMXKYLLENCS CUCTEME
koopavHart. lNMpeobpasoBanus Manunes. Knaccmyecknin 3akoH
CINOXEHNSI CKOPOCTEN.

2. [OuHamuka maTepmanbHON TOYKU

2.1. BsanmopgewncTtsue matepmanbHbIX Ten. MHepumanbHbie u
HevHepumMarnbHble cucTembl koopanHaT. 3akoHbl HetoToHa. Macca.
Cwuna. YpaBHeHus1 ABwkeHUs. Porb HavanbHbIX ycnoBui. MpuHLmMn
OTHocuTenbHocTH Manunes.

2.2. @PyHoameHTanbHble B3aumogencTens B npupoge. Cunbl B
Krnaccm4yeckomn mexaHuke. 3akoH BCeMUpHOro TaroteHms. CBoNCTBa
CWN TSHKECTU, YNPYroCTU, TPEHUSI.

2.3. [lBnxeHne maTepuranbHOW TOYKM B HEMHEPLUMarnbHON cnucteme oT-
cueta. Cunbl MHepuuun.

3. 3aKkoHbl COXpaHEeHUs1 B MEXaHUKe.

4. KonebartenbHoe OBWXeEHME.

MonekynspHas cusuka n Tep-
MOAUHaMuKa

1. OcHoBHble NpeacTaBneHNst MONEKYNAPHO-KMHETUYECKON TEOPUM.
2. OcHOBbI TEPMOAMHAMUKN
3. PeanbHble rasbl

Ill. OnekTpn4ecTBO 1N MarHe-
TM3M JnekTpocTaTuka.

OnekTpocTaTtuka. dnekrpuyecknn 3apsag. 3akoH Kynona. HanpsixkeH-
HOCTb anekTpuyeckoro nons. MpuHuun cynepnoauuun. NoteHuman.
PasHocTb noTeHumnanos.

OunanekTpuk B anekTpuyeckom none. Aunons. AunonbHbIA MOMEHT.
BekTop nonspusauun. dnektpoctatudeckasa teopema Faycca. Bektop
3MNeKTPUYECKON NHAOYKLUN.

YpaBHeHue lNMyaccoHa. YcnoBus Ha rpaHuue pasgena OByx Cpea.
MpoBogHWK B aMneKkTpru4eckoM nose. PacnpeaeneHne 3apsgoB Ha nNpo-
BOLHUKE.

OnekTpunyeckoe nose BHyTPU U BHE NPOBOAHMKA.
OnekTpocTaTnyeckas 3almTa. dnekTpnyeckas eMKOCTb.
KoHpeHcaTopbl. QHeprus anekTpuyeckoro nons. MNnoTHOCTb aHeprum

[MOCTOAHHBIN 3NEKTPUYECKUIA
TOK.

MoCTOsIHHBIV anekTpuyeckuin Tok. Cuna n NNoTHOCTL Toka. 3akoH Oma
AONst y4acTka LUenu u 3aMKHYToro KoHTypa. CTOpPOHHWE Cunbl. DneKTpo-
aBwxyllas cuna. 3akoH Oma B anddbepeHumnansHon opme.
Pa3BeTBneHHble anekTpuyeckue uenu. MNMpasuna Knupxroga. PaboTta u
MOLLHOCTb 3MeKTpU4eckoro Toka. 3akoH [xoyns-fleHua.
MpeBpaLLeHUs IHEPTUN B INEKTPUYECKUX LiENsiX.

MarHuTHoe none Toka.

MarHuTHoe none Toka. 3akoHbl buo-Casapa-Jlannaca n Amnepa.
Cwvna JlopeHua. Bektop marHUTHOM uHAaykuun. NoTok BekTopa
MarHMTHOM MHAYKUWM Yepes3 3aMKHYTYH MOBEPXHOCTb. Teopema o
LMPKYNALMM BEKTOPa MHAYKLUMA MarHUTHOro nosnsi. MarHuTHble
CBOWCTBa BelllecTBa. MarHMTHas BOCNPUUMYMBOCTb W MarHUTHasi
NPOHUL@EMOCTb. JNeKTpoOMarHuTHas nHaykums. 3akoH ®apages.
Mpasuno JleHua. MHaykTnBHoCTb. CaMonHaykums. MNnoTHOCTb




lMepexoaHble npouecchl B Le-
nAxX C éMKOCTbIO U UHOYKTUB-
HOCTbIO.

MepexoaHble NpoLecchl B LEMSIX C EMKOCTBIO Y MHOYKTUBHOCTLHO.
Ycnosue kBasuctaumoHapHocTu. 3akoH Oma ang uenen nepemMeHHoro
TOKa C OMUYECKUM COMPOTUBIIEHNEM, EMKOCTLIO Y MHOYKTUBHOCTLIO.
PeaktnBHoe conpoTtuBneHune. MOLHOCTb NEPEMEHHOTO TOKa.
KonebaTenbHbin KOHTYp. CBOGOAHbIE KONebaHusa. CobCcTBeHHast
yactoTta. 3atyxawwme konebaHus. BelHyxaeHHbIe konebaHus.
FABneHne aNekTpM4EecKoro pe3oHaHca.

OnTtunka

O606weHns Teopun Makceenna. BuxpeBoe anekTpuyeckoe none.
Tok cmelLeHus. Cuctema ypasHeHun Makceernna B MHTerpanbHom
dopme. SnekTpomarHMTHbIe BOMNHbI. BonHoBoe ypaBHeHMe.
CKOpOoCTb pacnpocTpaHeHWs ANEeKTPOMarHUTHbIX BOSH. QHEpPrusi u
UMNYIbC 3NeKTpoMarHUTHoro nons. Teopema lMonHTuHra. Wkana
3MNeKTPOMarHUTHbIX BOMH. PagnoBellarnve, TenesugeHve.

Y. SnemeHTbl KBaHTOBOW TEO-
puvn. OCHOBbI aTOMHON U
a0epHon purankm

OnemeHTapHas KBaHTOBas Teopus nsnyyeHms ceeta. Atom bopa.
CnoHTaHHOE U BbIHYXAEHHOE nanydeHune. Jlasepbl. CnekTpbl
N3ny4YeHns 1 NormnoLweHns ceeTa Ans atoMoB 1 monekyn. OnbITbl
Pesepdopaa. MNoctynatel Bopa. OnbiT ®paHka u Nepua.

ATombl Bogopoaa v LwenoyHbIX metannos. CnuH anekTpoHa.
MarHuTHbI MOMEHT aToma. SdpdekT 3eemana. MpuHuun Maynn.
Mepnogunyeckasn cuctema anemenToB [.1.MeHaeneesa.
YpaBHeHue WpeaunHrepa. KopnyckynapHoO-BOIHOBOW Oyarnnam:
hOTOHbI M MUKPOYaCTULLI. BonHOBas pyHKLMS 1 ee cTaTUCTUYeckoe
TonkoBaHue. KBaHTOBaHWe aHeprum 1 momeHTa umnynbca. Coctas
agpa atoma. BaaumopgencTeme HYKINOHOB B sape. AaepHble cunbl
mMoaenun aToMHoro sgpa. EctectBeHHas 1 uckycctBeHHas paguo-
aKTUBHOCTb. flAepHble peakuuu, AeneHve aaep. LienHole peakuun. Vic-
Nnonb30BaHVe SAEePHON 3HEePruu.

2. [MpakTnyeckune 3aHATUSA

|. Knaccuyeckasa mexaHu-
Ka

1. KuHemaTuka matepumanbHOM TOYKMN.
1.1. OTHOCMTENBHOCTbL ABWXeHUS. CucteMbl oTcdeTa. KoopamHatHas u
BEKTOpHasi pOpMbl ONUCAHUSA ABWXKEHUSA MaTepuanbHOM TOYKN.
MepemelleHne, CKOPOCTb, yckopeHune. TaHreHumansHoe 1 Hop-
ManbHoe yckopeHus. KuHemaTtuka gBuXeHUs! Mo KpMBOMMHENHON
TpaekTopuun. [IBrxKeHne No OKPY>XKHOCTU. YTroBasi CKOPOCTb 1 YrNoBOe
YCKOPEHUE N UX CBA3b C NMIMHENHBIMU XapakTePUCTUKAMN OBUXKEHUS.
1.2. KuHemaTtunka MaTepurarnbHON TOYKM B ABUXKYLLENCS CUCTEME
koopauHart. MNMpeobpasoBanHns Manunes. Knaccmuyecknin 3akoH
CINOXEHNs1 CKOPOCTEMN.

2. OuHamuka maTepmanbHON TOYKU

2.1. Bsaumopgencteue matepuanbHbiX Ten. iHepumanbHbie n
HeuHepLMarnbHble CUCTEMbI KoopauHaT. 3akoHbl HbloToHa. Macca.
Cwvna. YpaBHeHus oBwkeHus. Ponb HavanbHbIX ycnosui. MNpuHumn
oTHocuTenbHOCTU Nanunes.

2.2. ®dyHgameHTanbHble B3anmogencTems B npupoge. Cunbl B
KIlaccuyeckom mexaHuke. 3akoH BCEMUPHOro TsaroteHus. CBorcTBa
CUN TSDKECTU, YNPYrocTu, TPEHUS.

2.3. [IBmkeHne matepmanbHOM TOYKN B HEMHEpLMarbHOM cucTeme oT-
cyeTta. Cunbl nHepuunu.

3. 3aKkoHbl COXpaHEeHMs1 B MEXaHUKE.

4. KonebaTtenbHoe OBWMXeHMe.

MonekynsapHas cuaunka n Tep-
MOOVHaMuKa

1. OcHoBHble NpeacTaBneHnsi MONEKYNAPHO-KMHETUYECKON TEOPUM.
2. OcHOBblI TEPMOAMHAMUKM
3. PeanbHble rasbl




Ill. OnekTpnMyecTBO U MarHe-
TM3M JnekTpocTaTuka.

OnekTpoctatuka. Anektpudeckuii 3apag. 3akoH KynoHa. HanpspkeH-
HOCTb anekTpuydeckoro nons. MpuHuun cynepnoauuun. NoteHuman.
PasHocTb noTeHumanos.

[wnanekTpuk B anekTpuyeckom none. Avnons. AnnonbHbIN MOMEHT.
BekTop nonsipusauun. dnekrtpoctatudeckas teopema [Faycca. Bekrop
3NEKTPUYECKON MHAYKLMN.

YpaBHeHue lNyaccoHa. YcnoBus Ha rpaHuue pasgena AByX cpeq.
lMpoBogHWK B anekTpuyeckoM norne. PacnpeaeneHve 3apsigoB Ha nNpo-
BOAHWKE.

OrneKTpuyecKkoe none BHYTPU N BHE NPOBOAHMKA.
ArnekTpocTaTuyeckas 3awmta. AneKTpuyeckasi eMKOCTb.
KoHgeHcaTopbl. AHeprust anekTpnu4eckoro nonsi. MNnoTHOCTb SHeprum

[MOCTOAHHbLIV ANEeKTPUYECKU
TOK.

MocTosIHHBIV anekTpuyeckuin Tok. Cuna n NNoTHOCTbL Toka. 3akoH Oma
ANsi y4acTka Luenu u 3aMKHYyToro KoHTypa. CTOPOHHME Cunbl. DNEKTPo-
aBwxyllas cuna. 3akoH Oma B anddepeHumnansHon hopme.
PasBeTBneHHble anekTpuyeckune uenu. MNMpasuna Knpxroda. Pabota un
MOLLIHOCTb 3eKTpu4eckoro Toka. 3akoH [xoyns-fleHua.
[MpeBpalLeHNs 3HEPTUN B ANEKTPUYECKUX LensiX.

MarHuTHOe none Toka.

MarHuTHoe none Toka. 3akoHbl buo-Casapa-Jflannaca n Amnepa.
Cwvna JlopeHua. Bektop marHuTHOM uHAaykuun. NoTok BekTopa
MarHMTHOM MHAYKUMM Yepes3 3aMKHYTYIO MOBEPXHOCTb. Teopema o
LMPKYIALUM BEKTOpa MHAYKLUUA MarHUTHOro nons. MarHuTHble
CBOWCTBa BellecTBa. MarHMTHas BOCNPUMMYMBOCTb M MarHUTHast
NPOHULL@EMOCTb. JneKTpomMarHuTHas nHaykums. 3akoH dapages.
Mpasuno JleHua. MHaykTuBHOCTE. CamouHaykums. MNnoTHOCTb

MepexoaHble npouecchl B Le-
nAxX C éMKOCTbIO U UHOYKTUB-
HOCTbIO.

lMepexoaHble Nnpouecchl B LENsSX C EMKOCTBIO Y MIHOYKTUBHOCTBIO.
Ycnoswue kBasuctaumoHapHocTu.. 3akoH Oma ans uenen nepemMeHHoro
TOKa C OMUYECKNM COMPOTUBIIEHNEM, EMKOCTBIO Y MHOYKTUBHOCTBIO.
PeaktneHoe conpoTtusneHne. MoLWHOCTbL NepeMeHHOoro Toka.
KonebaTenbHbin KOHTYp. CBOo6OAHbIE KONebGaHusa. Co6CcTBEHHast
yactoTa. 3atyxawowme konebaHus. BelHyxaeHHble konebaHus.

fABneHuve ANIEKTPUYECKOro peso-
HaHCca.

IY.OnTunka

O606weHns Teopun Makceenna. BuxpeBoe anekTpuyeckoe none.
Tok cmelLeHus. Cuctema ypaBHeHun Makceernna B MHTerpanbHom
dopmMe. BnekTpomMarHMTHbIE BOIHbLI. BonHoBOE ypaBHeHNeE.
CKOpOCTb pacnpocTpaHeHWs! 3NEeKTPOMAarHMTHbIX BOJTH. QHeprusi u
UMNYIbC anekTpoMarHuTHoro nons. Teopema lMonHTuHra. Wkana
3NEeKTPOMarH1THbIX BOMNH. PagnoBelliaHme, TenesngeHune.

Y. OnemMeHTbl KBaHTOBOW TEo-
pun. OCHOBbI aTOMHOW "
SAEPHON PU3NKN

OnemeHTapHas KBaHTOBas Teopusl nanyyeHums ceeta. Atom bopa.
CnoHTaHHOE U BbIHYXAEHHOE n3rnydeHune. Jlasepbl. CnekTpbl
N3MNy4YeHns 1 NormnoLeHns ceeTa Ans atoMoB U Mosnekyrn. OnbiTbl
Pesepdoppaa. MNMoctynatel Bopa. OnbIT ®paHka u Nepua.

AToMbI Bogopoaa 1 LenoYHbIX MeTannoB. CnuH anekTpoHa.
MarHuTHbI MOMeHT aToma. OddekT 3eemana. MpuHumn Maynu.
Meprnogunyeckasn cuctema anemenToB [.1.MeHaeneesa.

YpaBHeHue LWpeaunHrepa. KopnyckynspHo-BONHOBOW Ayanuam:
OTOHBbI M MUKpoYdacTulbl. BonHoBas yHKUMSA 1 ee cTaTucTnyeckoe
TonkoBaHue. KBaHTOBaHMe 3Heprum n MomeHTa umnynsca. Coctas
anpa atoma. Baanmogencreune HyKNoHOB B siape. AaoepHble cunbl 1
MoAenu aToMHoro sgpa. EctectBeHHasi U UCKycCTBEHHas paamo-
aKTMBHOCTb. AgepHble peakumu, aeneHve saep. LlenHsle peakuuun. Uc-
Nnorfb30BaHVe S0EPHON SHEPIrUun.




13.2. Tembl (paspensl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Ne HavnmeHoBaHue Tembl Bugpl 3aHaTUN (4acoBs)
Jlekumn | MNpaktnyeckmne | KoHtpornb |CamocTosiTensHas Bcero
pabota
1 |BBepeHue. 2 6 8
2 |l. Knaccudeckasn mexaHunka 4 2 4 6 16
3 |MonekynspHas guanka u Tep- 4 2 4 6 16
MOAMHaMMKa
4 |lll. SneKTpu4ecTBo 1 MarHe- 4 2 4 6 16

TM3M JnekTpocTaTuka.

5  |[OCTOSIHHBIN 3NEKTPUYECKUI 4 2 4 6 16
TOK.

6 |MarHuTHOe none TokKa. 4 2 6 6 18

7 |MNepexoaHble npoLeccsl B Lensix 4 2 4 6 16

C €MKOCTbIO N MHOYKTUBHOCTHbIO.

8 Ontuka 4 2 4 8 18
9 |Y. OnemeHTbl KBAHTOBOMW TEO- 4 2 6 8 20
pvn. OCHOBbLI aTOMHOW U Aaep-
HOW PU3MKM
34 16 36 58 144

14. MeToauyeckue yKkasaHMA AN ob6y4yalowmxcs No 0OCBOEHUIO AUCLUNIUHbI

- N3y4eHne y4ebHON, Hay4YHOM U METOANYECKOWN NUTepaTypbl, MaTepmnarnoB NepuoanyecKmnx
n3gaHumn C NpUBNeYeHNEM 3NEKTPOHHBIX CPEeLCTB Hay4YHOM MHpopmaLmu;

- NOAroToBKa K MPakTU4YECKMUM 3aHATUAM, opopmMrieHne oT4yeToB. [lJaHHas nporpamma
peanusyeTcs C y4eTOM CreayoLwwmx NPUHLMMNOB: COBPEMEHHOW Hay4YHOWN LienecoobpasHoCTy,
HEeNMHENHOCTN, y4ebHON 1 nccrneaoBaTenbCKoOM aBTOHOMUKN CTYOEHTOB.

dopma opraHM3aunmn camoCcTosaTeNbHON paboThl:

1. PaboTta no caMmoCTOATENBHOMY U3YYEHMIO HEKOTOPbIX aCneKTOB Kypca obLien hunanku.

2. Pas3bop pelweHns TMNoBbIX 3adad No pasnnyHbiM pasgenam ousnku.,

3. AHanua mateMaTU4ecKuUx U YNCNEHHbIX METO40B CaAMOCTOSATENBHOMO peLleHns 3agau.

15. Mepe4yeHb OCHOBHOM U AOMNONHUTENIbHOW NUTEepaTypbl, PECYPCOB MHTEPHET, He06XOo
OUMbIX ON1 OCBOEHUA AUCLUNIIUHDI
a) OCHOBHas nuTepartypa

Nen/n HctosHnk

Kypc obwen duankn / dpuw C. 3., Tumopesa A. B.

1 T. 1: dmaunyeckne ocHoBbl MexaHukn. MonekynspHasa cwusmka. Konebanusa v BonHbl. T. 1/ ®puw C.
O.,Tumopesa A. B.13-e nsa.Cankr-lNeTepbypr : JlaHb, 2022 480 c.

ISBN 978-5-8114-0663-0

Kypc obwwen dusnkn / dpuw C. 3., Tumopesa A. B.

2 T. 2: OnekTpunuyeckue n anekTpomarHetTuyeckne ssneHuda. T. 2/ dpuw C. 3., Tumopesa A. B.12-e
nsg.

CankT-MNeTepbypr : JlaHb, 2022 528 c.

ISBN 978-5-8114-0664-7




Kypc obwen dumsmku / dpuw C. 3.,Tumopesa A. B.

3 T. 3:0ntnka. ATomHaa cwmsmka. T. 3/Ppuw C. 3., TumopeBa A. B.10-e wu3g.CaHkr-
MeTepbypr : NlaHb, 2022
656 c.
ISBN 978-5-8114-0665-4
Kypc obwen dusnku - pelleHve 3agady ans CTyOeHTOB MaTteMaTu4eckoro dakynbteTa : y4ebHoe
4 nocobue : B8 2 vactax. Y. 1. MexaHuka. MonekynspHaa dusnka u TepmoaumHamuka /M. A.

Honrononos, J1. B. TutoBa, E. C. MNeTpbiknHa
BopoHex : UspgaTtenbckuin gom BIY, 2021
64 c.

6) fononHuTEeNbHasn nuTepartypa:

Nen/n HcrosHnk

CuByxuH [1. B. O6wmn kypc dmaunkm : yuebHoe nocobue ansa ctyq. us. cneumnansHO-CTEN BY30B : B
1 571./0.B. CuByxuH .— M. : DUBMATIIUT : N3g-Bo MOTU, 2002-T.1: MexaHuka .— U3ga. 4-e, cTep. -

2002 .— 560 c.

CuyxuH [1.B. O6wimn kypc dmaukm : YyebHoe nocobue ons ctya. gus. cneumansHocTen By3oB /
2 0.B. CuByxuH .— M. : ®uamarnut, 2003 -. T. 2: TepmoguHammuka n monekynsipHas douaunka .— 4-e

nag., crep. - 2003 .— 575 ¢

CuByxvH [.B. O6wimi kypc msunkm : yaebHoe nocobue ansa ctyqn. us. cneumanbHOCTeN BY30B : B 5
3 1./ 4.B. CuByxuH .— M. : ©ABMATIINT : U3sg-sBo MOTU, 2002-. T.3:

Onektpuyecteo .— M3ga. 4-e, ctep. - 2002 .— 654c.

CuByxuH [1. B. O6wwmn kypc pmankm : YyebHoe nocodbure ans ctyad. ¢pma. cneumansHocTen By3oB : B 5
4 1./ 4.B. CuByxuH .— M. : ©ABMATIINT : Usg-so MOTU, 2002-. T.4:

Ontuka .— 3-e nag., crep. - 2002 .— 791 c.

CuyxuH [1.B. O6wimn kypc dmaukm : yuebHoe nocobue ans ctyq. dous. cneumanbHOCTEN BY30B : B 5
5 1./ O.B. CuByxuH .— M. : ©ABMATIJINT : Usg-so MOTU, 2002-. T.5:

ATomHas n agepHas dumaunka .— 2-e n3g., crtep. - 2002 .— 782 ¢

CuByxuH, OmuTpuii Bacuneesuny. O6wmi Kypc dunsmkm : yduebHoe nocobue ang ctya. gpus. cnew,.
6 By3oB : [B 5 1.]/ [.B. CuByxuH .— M. : Hayka : dnsmatnut, 1979-.

[T. 5]: ATomHas n agepHas dusuka. Y. 1. ATomHasa msmka .— 1986 .— 416 c. : vn.

- Homep Toma ykasaH Ha KopeLuke.

B3agaum no obuwen usuke : YyebHoe nocobue ans sysos / U. E. ipogoB .— 5-e
! nsg., ucnp. - M. : NNabopatopusa basosbix 3HaHun, 2003 .— 431 c.

B) MH(bOpMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumansHble pecypcbl
NHTEpPHET):

Ne n/n

MNCcTOYHUK

1

www.lib.vsu.ru— 3HB BI'Y

16. NMepeyeHb yueGHO-MeTOoANYECKOro 06ecrneyeHns Ans camocTosiTerlbHOW paboThl

(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adaqyHuKu, MemodoudecKue yKa3aHusl ro 8bINMOSIHEHUIO rpak-
muyeckux (KOHMpPOsibHbIX) pabom u 0p.)

Ne n/n

NcTouHuK



http://www.lib.vsu.ru/

1 KaHnTopoBu4, Codbsi CepreeBHa. ObLiasn dumanka. MexaHuka : [y4uebHoe nocobue ans CTyOoeHToB,
obyyvaromxcs no nporpamme 6akanaspuaTta no HanpaeneHnsm nogrotoekn 010100 "MatemaTuka",
010200 "MaTtemaTtuka 1 KomnbloTepHble Haykn", 230700 ""MpuknagHasa nHdopmatuka"l / C.C.
Kantoposuy, [1.B. MNepmuknH ; Ypan. dpeaep. yH-T um. nepsoro NpesnperTta Poccun B.H. EnbunHa .—
EkaTepuHbypr : N3gaTtenbcTBO Ypanbckoro yHnBepcuteta, 2012 .— 83, [3] ¢

MonekynsipHas cmanka : NpakTUKyM Ans By30B : [Ans cTyd. ¢ma. dak. 1 k. g/o n 2 k. B/o
cneumanbHocTen: 010701 (010400) - dusmka, 010803 (014100) -MuKpo3neKkTpoHMKa K
nonynposoaHukoBble npubopel, 010801 (013800) -Paguodumaunka n anekrtpoHuka] / BopoHex. roc.
yH-T ; cocT.: B.W. Kykyes, B.B. YepHbiwes, N.A. Nonosa .— BopoHex : N3paTenscko-
nonurpadu4ecknin LeHTp BopoHexckoro rocygapctseHHoro yHusepcuteta, 2009- .— ISBN .

Y. 3: lNoBepxHOCTHbIE CBONCTBA xumagkocten .— 2012 .— 11 ¢

3 MonekynsipHas domanka : NpakTUKyM ans By30B : [ans ctya. dous. dak. 1 k. g/on 2 k.
B/o cneumanbHocTtei: 010701 (010400) - dusmka, 010803 (014100) -
MuKpoaneKkTpoHuka v nonynposogHunkosble npubopsl, 010801 (013800) -
Pagnodumanka n anektpoHuka) / BopoHex. roc. yH-T ; cocT.: B.A. Kykyes, B.B.
YepHbiwes, V.A. lNonosa .— BopoHex : N3gaTenscko-nonurpadunyecknii LEHTP
BopoHexckoro rocygapcrBeHHoro yHmeepcuteta,2001

17. UHdopmaLMOHHbIE TeXHONOIMU, UCNOSb3yeMble ANA peanu3auum y4ye6Hon aucum-
NSIMHbI, BKIOYas nporpamMmHoe obecneyeHne n HpopmMmaLuMOHHO-CNpaBOYHble CUCTEMbI
(npu HeoGXxoaMmMocCTHN)

[Mporpamma Kypca peanuayeTcs ¢ NpUMEHEHUEM ONCTAHLIMOHHbBIX TEXHOTOMMN. « QNEKTPOHHbIN
Kypc pa3MeLLéH no agpecy https://edu.vsu.ru/course/view.php?id=3208. 3aecb BblpaXeHbl
3afaHus, MeToamyeckne pekoMmeHaaunmn no BbINONIHEHNIO 3TUX 3a4aHWI, CCbINKN Ha
nuTeparypy, BOMpPOChl ANA CAMOKOHTPONSA».

18. MaTepmanbHO-TeXHMYECKOoe obecneyeHme AUCLUNIIUHDI.

YyebHas ayguTtopus, cTaHgapTHOe obopyaoBaHue ayanTopuu,

NAaHLETHbIN KOMMNbIOTEP.

19. OueHoO4YHbIe cpeAcTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Ne n/n  |HaumeHoBaHue KomneTteHuusa(n) |NHankatop(bl) OueHouYHble
pasgena QUCUUnivHbI OOCTMKEHNSA cpencTea
(moayns) KoMneTeHumu

1 |. Knaccuyeckas OrK-2 OrkK-2.1 YCTHbIN onpoc
MexaHuka

MonekynspHas gusuka
1 TepMOANHaMuKa
I1l. QnekTpuyecTBo n

2 MarHeTusm OriK-2.2 YCTHbIN onpoc
OnekTpocTaTuka.
MoCcTOsIHHBIV
3MEeKTPUYECKUIA TOK.
MarHuTHOe none Toka.

3 lNepexoaHble npouecchl OnkK-2.3 YCTHbIN onpoc
B LIENSAX C eMKOCTBIO U1

WHOYKTUBHOCTbIO.
OnTtunka

Y. OnemeHThI
KBAHTOBOW TEOpUN.
OcHoBbI aTOMHOM 1
anepHon pusmnkm



https://edu.vsu.ru/course/view.php?id=3208

MpomexyTovHas aTTecTaumsa doopMa KOHTPONS - aK3aMeH KUM

20. TunoBble OLEHOYHbIE cpeacTBa U MeToAnYecKne Matepuansl, onpegensioLime
npoueaypbl OLueHUBaHUSA

20.1 TeKywMN KOHTPOJb yCNeBaemMocTu
KoHTponb ycneBaemMocTu no AUCUMMIMHE OCYLLECTBNAETCA C NOMOLLbIO CrieAyHLnX
OL€HOYHbIX CPeacTB: YCTHbIN ONpoc.

OnucaHue TexHonornm nposeaneHus

TeKyLLI,aFI arrtecrtauund rnposoanTcAd B COOTBETCTBUU C MonoxeHnem o TeKyLLl,eI7I atrecraumm
o6yqarou_|,|/|xc;| no nporpamMmmam BbiCLLEIO O6pa3OBaHMFI BOpOHG)KCKOFO rocyaapCrtBeHHOro
YHUBEPCUTETA.

20.2 TlpomexyTo4yHasa aTrecTtauus
[MpomexyTodHasa aTTecTaums No QUCUUNIIMHE OCYLLECTBIISIETCA C NOMOLLIbIO CreayroLmx
oLeHOoYHbIX cpeacts: KM

lNepeyeHb BONPOCOB K 3K3aMeHY:
1 MecTo h13MKM B CUCTEME HAYK O NPUPOAE. IKCMEPUMEHT N TeopUs B M3NYECKNX
nccriegoBaHusx. dusndeckne mogenu. [NpocTpaHCTBO U BpeMA Kak POPMbI CyLLLECTBOBAHUSA
OBUXYLLENCs maTepun.
2 KuHemaTuka NpAMONIMHENHOrO ABUXEHUS.
3 VpeanbHbIn ra3 kak MmogernbHas TepmogmHammyeckas cuctema. OCHOBHOE ypaBHEHNE
MOJIEKYNAPHO-KMHETUYECKON TEOPUM naeanbHoro rasa. YpasHeHue KnanenpoHa-MeHaeneesa.
4 PacnpegeneHve MOMeKyn naeanbHOro rasa no ckopoctam (pacnpegeneHne Makcsenna) u B
none noTeHumanbHbIX cun (pacnpeaeneHne bonbumana). bapomeTpudeckas copmyna.
KuHemaTunka KpBONMMHENHOrO ABMXKEHUS.
3akoHbl AnHamMukn. CBoncTBa cun.
MpHUKMN OTHOCUTENBHOCTU. [IBUXKEHME B HEMHEpPLMASIbHBIX CUCTEMAaX OTcHeTa
3aKOHbI COXpaHEHUSA UMMynbCa, 3HepPrum, MOMeHTa UMnynbca.
KonebaHusa cesoboaHble 1 BbIHYXAeHHble. OnucaHue konebaHunn. PesoHaHc
10 BonHbl B ynpyrux cpegax. BonHoBoe ypaBHeHWe. YpaBHEHME MOHOXpOMaTU4ecKon beryuien
BOJIHbI, OCHOBHbIE XapaKTEPUCTUKN BOSTH.
11 BHYTpeHHAS aHeprus ngeanbHoro rasa. PaboTta TepmogmHamuyeckon cuctemol. Konnyectso
TennoThbl.
12 TennoeMKoCTb. 3aKoH paBHoOpacnpeaeneHns aHeprum no cteneHam csoboabl Moneky-.
13 MNMepBbI 3akOH TepMmoauHamukn. ObpaTumble 1 HeobpaTuMmble npouecchl. LMknuyeckue
npoueccsol. Linkn KapHo.
14 KoahpnumeHT nonesHoro emcTeus TenNoBbIX MaLlLnH. BTOpor 3aKOH TepMOANHAMUKMN.
15 JHTponus 1 ee cTaTUCTUYECKas nHTepnpeTauuns. BospactaHme aHTponum npu
HepaBHOBECHbIX npoueccax. [paHnLbl NPUMEHMMOCTU BTOPOro 3aKOHa TEPMOANHAMUKM.
16 Cunbl MOnNekynspHoro B3ammogenctsunsa. PeanbHble rasel. YpaBHeHve BaH-gep-Baanbca.
Mepexoa w3 rasoobpasHOro coctosHuA B xuagkoe. Kputuyeckme napameTtpbl. OdeKT
[xoyns-TomcoHa.
17 JdnekTpocTaTunka. Anekrpndecknin 3apsag. 3akoH KynoHa. Hanps»keHHOCTb 3MeKTpu4eCcKoro
nons. MNpuHumn cynepnoauumn. MNoteHuman. PasHocTb noTeHumanos. ANanekTpuk B
anekTpudeckom none. Annons. AunonbHeIn MOMEHT. BekTop nonspusauuu.
QrnekTpocrtaTnudeckasa teopema [Faycca.

© 00 ~NO Ol



18 MNoCTOSAHHBIN 3NEKTPUYECKUIA TOK U €ro 3aKOHbI

19 MarHunTHOoe none Toka. 3akoHbl bruo-CaBapa-Jlannaca n Amnepa. Cuna JlopeHua. Bektop
MarHUTHOM MHAYKUMK. [1OTOK BEKTOpPA MarHUTHOW UHOYKUUKN Yepe3 3aMKHYTYHO MOBEPXHOCTb.
20 MNepeMeHHbIN 3NEeKTPUYECKNA TOK U ero XxapakTepuctukn. MHOyKTMBHOCTb M eMKOCTb B Lienmu
nepemMeHHOro Toka.

21 DnekTpoMarHUTHbIE BOSHbI U UX XapaKTePUCTUKN.

22 NIHTepdepeHumns cBeTa U ee 3aKOHbI.

23 dndpakumnsa ceeta U ee 3aKOHb!.

24 KopnycKkynsapHO-BOSIHOBbIE CBOMCTBA YacTuL, Mukpomupa. Atom bopa

25 YpasHeHue WpeanHrepa. BonHoBas (yHKUMS N ee cTaTUCTUYECKOEe TONKOBaHMe.
KBaHTOBaHWe aHeprum 1 MOMeHTa uMmnynbca.

26 CocTaB ggpa aToma. BaanmogencTeme HykIoOHOB B s4pe. AgepHble Cunbl U Mogenm
aTOMHOro sapa. EctectBeHHas U UCKYCCTBEHHast paaMoOaKkTUBHOCTb.

27 AnepHoble peakuuun, nenenuve saep. LlenHole peakumn. Micnonb3oBaHue S0epHON SHEPrun.

MpuMep KOHTPONbHO-U3MEpPUTENLHOrO MaTepuana ans
3K3aMeHa

YTBEPXOAIO

3aBeaytowmm
Kadbeapoun saepHom
PU3MKK

TwuTtosa J1.B.
1.09.2023

CneumanbHocTb:01.05.01dPyHAaMEHTaNbHbIE MAaTEMATUKA U MEXaHUKA
Oucumnnmna:b1.0.23 ®usumka

Bua KoHTpons: ak3ameH

Bua attectaumm: NpomMexxyTouHbI

KoHTponbHO-u3meputenbHbin matepuan Nei

1. PacnpegeneHue monekyn naeanbHOro rasa no ckopoctsMm (pacnpegenenne Makceenna)
1 B none noteHumanbeHbIX cun (pacnpeaenerHne bonbumaHa). bapomeTpuyeckas
dopmyna.

2. MarHuTtHoe none Toka. 3akoHbl brno-Casapa-Jlannaca n Amnepa. Cuna JlopeHua.
BekTop MarHMTHOM MHAYKUMK. [TOTOK BEKTOPA MarHUTHOM MHOYKLUMN Yepes
3aMKHYTYH NOBEPXHOCTb.

3. beckoHe4yHO AnNnHHas NpaAMasn HUTb 3apsXeHa paBHOMEPHO C IMHENHOMN
nnoTtHocTbio A = 0,40 MkKn/m. BeluncnnTb pasHOCTb NOTeHUmnanoB Tovek 11 2,
€CIn To4YKa 2 HaxoauTca aanblue oT HUTK, Yem Touka 1, B N = 2,0 paza

OnuncaHue TexHonornu nposegeHusA

MpomexyTovHas aTTectaums NPOBOANTCSA B COOTBETCTBMM C MONOXEHNEM O MPOMEXKYTOUYHOM
aTTecTaymm obyyaroLmxcs No nporpammMam BbicLero obpasoBaHus.
KOHTpOnbHO-n3MepuTenbHble  Matepuanbl  NPOMEXYTOYHOW  aTTecTaumyM  BKMKOYaoT
B cebsa TeopeTuyeckne BONpoChl, NO3BONSAIOLLME OLEHUTb YPOBEHb NOMYYEHHbIX 3HAHUI U
npakTnyeckoe 3agaHue, NO3BONSOLINE OLEHUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHUN 1



HaBbIKOB.

Tpe6oBaHUA K BbINOJIHEHUIO 3a4aHWUN, WKanbl U KPUTEPUMN OLleHUBaHUS

[nsi oueHnBaHuUs pe3ynbTaToB 00y4YeHUss Ha 3K3aMeHe ucnosnb3yeTcst 4-6annbHas wana:
«OTIIMYHOY», «XOPOLLOY», KYAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY

KpnTepun oueHnBaHns KOMMNeTEHLUN YpoBeHb ChOpPMUPOBAHHOCTHU LLikana oueHok
KoMneTeHUnn
MonHbIN OTBET Ha BONpoOCh! buneTa n [MOBbILLIEHHBIN YPOBEHb OTnnyHo

OononHuTelnbHbIe BOMPOCHI, NMpaBuJ1IbHOE U
NnoJ1HOE pelleHne 3agad buneTa.

[nsa nonHoro oTBeTa TpebyloTcst HaBoasLWmMe Ba3zoBblil ypoBeHb Xopouo
BOMNpockl. HenonHele oTBETHI HAa
[ONOJSHUTENbHbIE BOMpoCkl. HenonHoe
pelleHve 3agad bunerta.

HenonHbin oTBET Ha Bonpockl buneta MoporoBsbii ypoBeHb yooBreTsopuTe
HenonHble 0TBETLI HA JOMOMHUTENbHbIE NbHO

Bonpockl. O6Wwun obbem
NPOAEMOHCTPMPOBAHHBIX 3HAHWI NPY 3TOM
He meHee 75%. PelweHune 3agay buneta ¢

owmnbkamu.

HenpaBunbHbIi OTBET Ha BOMpoCkl buneta He

HenonHble oTBETHI HA AONONHUTENbHbIE yAOBneTBOpUTE
Bonpockl. Obwmi 06bem NbHO

NPOAEMOHCTPUPOBAHHbBIX 3HAHWI NPU 3TOM
MeHee 75%. OTcyTCcTBME PELUEHHOM
3agaydv bunera.




