MMNHOBPHAYK POCCUA
®EEPANBHOE FOCYAAPCTBEHHOE BHO[PKETHOE OEPA30BATEJILHOE YYPEXOEHUE

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

YTBEPXOAIO

3asenyowmn kadenpomn
AnepHon dunsukm

&@M | C.I". KagmeHckui

24.04.2020

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITNHDI

51.0.23 ®usuka

1. Kog n HammeHoOBaHUue cneunanbHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa U MexaHuKa

2. Cneunanusauusa: CoBpeMeHHble MeToabl TeopuM (PYHKLMN B MaTeMaTuKe U MeXaHuKe

3. Kanudmkauusa BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTernb

4. dopma obyyeHUA: OYHad

5. Kadbegpa, oTBeyvarowas 3a peanmsauuio AUCUMNNNHBLIL: kadeapa agepHon pusmnkm

6. CocTtaButenu nporpammsl; [Jonrononos Muxann AHaTonbeBUY, K.d.-M.H., JOLEHT

7. PekomeHgoBaHa: HMC cusnyeckoro dakynbteTta 24.04.2020, npoTtokon Ne3, npoaneHa Ha

2021-2022 y4ebHbii rog HMC duaundeckoro gakynbteta 17.06.2021, npotokon Ne6.

8. YuebHbIn roa: 2024/2025 Cemectp(bl): 7

9.lenu n 3apaym y4e6HON ANCLUUNIIUHDI:

Llenn ocBoeHus y4ebHOM ANCLUNNNHDI:

- NONY4YnUTb HAy4YHOE NpeacTaBneHne O NpMpoae U MeToaax ee no3HaHus. 3agaymn yyebHom
ANCUNNNNHDI:

- N3y4YeHue OCHOBHbIX (PU3NYECKUX ABMNEHUN U UAEN; oBnageHne pyHaamMmeHTanbHbIMU Mno-
HATUAMM, NPUHUMNAMUW, 3aKOHAMU U TEOPUSIMU COBPEMEHHOMN (DU3MKK, a TaKKe MeTodamu
doM3n4eCcKoro nccriegoBaHus:

- (hopmMmpoBaHMEe Hay4YHOro MMPOBO33PEHUSA N COBPEMEHHOIO PU3NYECKOTO MbILLNEHWS;

- OBfajeHve npMeMamm n MetTofgamMmm peLleHnsa KOHKPETHbIX 3a4ay U3 pasnuyHbix obnacren
do13KMKK, NOMOrarLmnX B AanbHENLIEM peLlaTb NpakTuYeckue 3agayun.



10. MecTo y4yebHOM AncuUNUHbI B cTpykType OOIN:

OucumnnuHa «dunsmnka» oTHocUTCA K 0b6a3aTenbHon YacTn 6noka b1. Qucuunnuyel (Mogynn).
[ns oBnageHus Kypcom CTYAEHT JOMMKEH OBfadeTb TakKMMu gucumninHamm, kak MatemaTtude-
CKnn aHanus, [indepeHumnaneHble ypaBHeHUs, TeopeTrnyeckaa MexaHuka

ANCLMNIIMHDI, A8 KOTOPbIX AaHHAs AUCUUNIIMHA SBNAETCHA NpeaLlecTBYOWEeNn:
MaTtemaTtnyeckue moaenu razoBon aguHamuk, OCHOBbI U1 MaTeEMaTUYECKME MOAENIN MEXAHUKN
cnnowHon cpeabl, MexaHuka gedopmmpyemoro TBep4oro Tena.

11. NMnaHupyembie pe3ynbTaTbl O0y4YeHMA NO AUCUUNINHE/MOAYNIO (3HAHUA, YMEHUS,
HaBblKWN), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3ynbTaTaMu OCBOEeHUs1 o6pa3oBaTesibHOMN
nporpamMmmbl (KOMNEeTEHUMAMMU BbINYCKHUKOB):

Pesynbtatom rnybokon npopaboTkm Kypca OOfmkHa ObiTb LENOCTHas cUCTemMa 3HaHWUMW,
dopmMmupyroLian (PU3NYECKYIO KapTUHY OKpYXaloLWero mupa, yMeHue CTpouTb puamyeckue
MOAENW 1 pellaTb KOHKPETHbIE 3a4a4n 3a4aHHOW CTENEHM CITOXHOCTMU.

[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 ypaBHeHMVI.

OrlK-
2.2

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

YMeeT NpUMEHATb NOMyYeHHbIE 3HAHNSA
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 gncumniuHbI B 3a4eTHbIX eaunHuuax/yac. — 4/144.

dopma NPoMeXyTOYHOM aTTecTaumMm 3K3ameH

13. Buabl y4e6HOM paboThl

Bug yuebHou paboThbl TpyaoemkocTb
Bcero Mo cemecTpam
7 cemecTp

KoHTakTHble 3aHATUSA 50 50
B TOM 4uUcne: 34 34
nekuumn

npakTuyeckmne 16 16

nabopartopHble - -
CamocTodatenebHasa paboTta 58 58
dopma NPOMEXYTOYHON aTTecTaumm 3K3ameH - 36 Yac Ok3ameH - 36 yac
NToro: 144 144

13.1. CopepxxaHue ANCLUNIIUHbI

n/n HaunmeHoBaHue pasgena aunc- CopepxxaHve pasgena AUCLUMNINHBI
LUUMVHBI
1. lekuun
1 BeeneHue. MecTo hum3nku B cucteme Hayk 0 Mpupoae. SKCNEePUMEHT U Teopus
B husmyeckux nuccriegosarmsax. dusnyeckne mogenm.
[MpocTpaHCTBO M BpeMS KaK (popMbl CYLLIECTBOBAHNS ABWXYLLENCS




|. 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. TaHreHunanesHoe 1 Hop-
MarnbHoe yckopeHus. KuHemaTtuka OBMXXEHUS NO KPUBOSTMHENHOM
TpaekTopuu. [IBmxKeHMe No OKPY>KHOCTU. YTroBasi CKOPOCTb M YIIOBOe

YCKOPEHME U NX CBA3b C JIMHEWHBIMU XapaKTepUCTUKaMN OBUXKEHUS.

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

2. [OuHamuka maTepmanbHON TOYKU

2.1. BsanmopgewncTtsue matepmanbHbIX Ten. MHepumanbHbie u
HevHepumManbHble 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 MHepuuu.

3. 3aKkoHbl COXpaHEeHUs1 B MEXaHUKe.

4. KonebartenbHoe OBWXeEHME.

MonekynspHas cusuka n Tep-
MOAUHaMuKa

1. OcHoBHble NpeacTaBneHNst MONEKYNAPHO-KMHETUYECKON TEOPUMN.
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. Aunones. AunonbHbIA MOMEHT.
BekTop nonspusauun. nektpoctatudeckasa 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.

MOoCTOsIHHBIV 3nekTpuyeckuin Tok. Cuna n NNoTHOCTL Toka. 3akoH Oma
ONst y4acTka LUenu u 3aMKHYToro KoHTypa. CTOPOHHWE 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-CaBapa-Jlannaca n Amnepa.
Cwvna JlopeHua. Bektop marHUTHOM uHAaykuun. NoTok BekTopa
MarHMTHOM MHAYKUWM Yepes3 3aMKHYTYH MOBEPXHOCTb. Teopema o
LMPKYNALMM BEKTOPa MHAYKLUUA MarHUTHOro nosns. MarHuTHble
cBOWCTBa BellecTBa. MarHMTHas BOCNPUUMYMBOCTb U 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 LEMSX 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. BelHyxaeHHble konebaHus.
FABneHne aNekTpM4EecKoro pe3oHaHca.

OnTtunka

O606weHns Teopun Makceenna. BuxpeBoe anekTpuyeckoe none.
Tok cmelLeHus. Cuctema ypaBHeHun Makceernna B MHTerpanbHom
dopme. SnekTpomarHMTHbIe BOMNHbI. BonHoBoe ypaBHeHMe.
CKOpOCTb pacnpocTpaHeHWs ANEeKTPOMarHUTHbIX BOSH. QHEpPrusi u
UMNYIbC 3NeKTpoMarHUTHoro nons. Teopema lMonHTuHra. Wkana
3MNeKTpPOMarHUTHbIX BOrH. PagnoBellarnve, TenesugeHmve.

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 MOMeEHT aToma. SddekT 3eemana. MpuHuun MNaynu.
Mepnogunyeckasn cuctema anemenToB [.1.MeHaeneesa.
YpaBHeHue WpeaunHrepa. KopnyckynapHoO-BOIHOBOW Oyarnnam:
hOTOHbI M MUKPOYaCTULLI. BonHoBas pyHKLMS 1 ee cTaTUCTUYeckoe
TonkoBaHue. KBaHTOBaHWe aHeprum n momeHTa umnynbca. Coctas
agpa atoma. BaaumopgencTeme HYKINOHOB B sape. AaepHble cunbl
mMoaenun aToMHoro sgpa. EctectBeHHas 1 uckycctBeHHas paguo-
aKTUBHOCTb. flAepHble peakuuu, AeneHve saep. LienHole peakuun. Vc-
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. KuHemaTunka 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 HEMHEpLMarbHOW cucteme oT-
cyeTta. Cunbl nHepuunu.

3. 3aKkoHbl COXpaHEeHMs1 B MEXaHUKE.

4. KonebaTtenbHoe OBWMXeEHME.

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.

OrneKTpuyecKoe 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 U MarHUTHast
NPOHULL@EMOCTb. JneKTpomMarHuTHas nHaykums. 3akoH dapages.
Mpasuno JleHua. MHaykTuBHOCTE. CamouHaykums. MNnoTHOCTb

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

lMepexoaHble Npouecchl B LENSX 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 pe3o-
HaHCca.

IY.OnTunka

O606weHns Teopun Makceenna. BuxpeBoe anekTpuyeckoe none.
Tok cmelLeHus. Cuctema ypaBHeHun Makceernna B MHTerpanbHom
dopmMe. BnekTpomMarHMTHbIE BOIHbLI. BonHoBOE ypaBHeHNeE.
CKOpOCTb pacnpocTpaHeHWs1 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 BbIHYXAEHHOoE n3nydeHune. Jlasepbl. CnekTpbl
N3MNy4YeHns 1 NormnoLeHns ceeTa Ans atoMoB U Mosnekyrn. OnbiTbl
Pesepdoppaa. MNMoctynatel Bopa. OnbIT ®paHka u Nepua.

AToMbI Bogopoaa 1 LenoYHbIX MeTannos. 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, Hay4YHOW U METOANYECKOWN NUTepaTypbl, MaTepmnanoB NepuoanyecKmnx
n3gaHumn C NpUBNeYeHNEM 3NEKTPOHHBIX CPEeLCTB Hay4YHOM MHpopmaLmu;

- NOAroToBKa K MPakTU4YECKUM 3aHATUAM, opopmMrieHne ot4yeToB. [lJaHHas nporpamma
peanusyeTcs C y4eTOM CreayoLwwmx NPUHLMMNOB: COBPEMEHHOW Hay4YHOWN LienecoobpasHoCTy,
HEeNMHENHOCTN, y4ebHON 1 uccrneaoBaTenbCKOM aBTOHOMUKN CTYOEHTOB.

dopma opraHM3aunmn camoCcTosaTeNbHON paboThl:

1. PaboTta no camoCTOSATENbHOMY U3YYEHUIO HEKOTOPLIX aCNEKTOB Kypca obLuen unsnku.

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

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

15. MNepeyeHb OCHOBHOW M AOMNONHUTENBLHOW NUTepaTypbl, PECYPCOB UHTEPHET, He06X0

AUMbIX AN OCBOEHUA QUCLUNSINHDI
a) OCHOBHag nuTepaTtypa:

Nen/n HctosHnk

CwvByxuH, Omutpuii BacunbeBud. O6wmin kypc dwmamkm : [yyebHoe nocobue pns cryg. us.
1 cneumanbHocTen By3oB] : [B 5 T.] / O.B. CuByxuH .— Mockea : ®USMATIINT, 2014-. T. 3:

OnekTpuyectso .— M3g. 6-e, ctep. — 2015 .— 654 c. : un. — Ykas.:

€.646-654.

CuByxuH, Omutpun BacunbeBudy. O6wmii kypc dwmsmkm : [yd4ebHoe nocobue gnsa cryg. ua.
2 cneumansHocTen By3oB] : [B 5 T.] / A.B. CuByxuH .— Mockea : PUBMATIINT, 2014- .— ISBN 978-5-

9221-1513-1. T. 1: MexaHuka .— U3ga. 6-e, ctep. — 2014 .—

560 c.

CuByxvH, OmuTtpun Bacunbesud. OOwWmi Kypc usmkn . [y4ebHoe nocobue gna cryd. dwms.
3 cneumanbHocTen By3os] : [B 5 1.] / [1.B. CuByxuH .— Mocksa : PUSMATIINT, 2012- .— ISBN 5-




9221-0229-X. T. 4: Ontnka .— M3g. 3-e, ctep. - 2013 .— 791 ¢
CuByxvH, OmuTtpun Bacunbesu4y. OOwWmi Kypc ¢usmkm . [y4ebHoe nocobue gna cryg. dwms.
4 cneumansHocTen By3oB] : [B 5 1.] / O.B. CuByxuH .— Mocksa : PUSMATIINT 2014- .— ISBN 978-5-
9221-1513-1. T. 2: TepmoguHamumka n MonekynspHasa gusumka . - 13g. 6-e, ctep. - 2014 .- 543 c.
0) jononHUTENbHAA nuTeparypa:
Nen/n HcrosHnk
CuByxuH [1. B. O6wwmn kypc dpumankm : yuebHoe nocobue ansa ctyq. dus. cneumansHO-CTEN BY30B : B
1 571./4.B. CuByxuH .— M. : ©UBMATIIUT : N3g-80o MOTU, 2002-T.1: MexaHuka .— N3a. 4-e, cTep. -
2002 .— 560 c.
CwuByxnH [.B. O6Lwmn kypc pumaukn : YuebHoe nocobue ans ctya. ¢ua. cnewmansHocTen By30B /
2 0.B. CuByxuH .— M. : duamatnut, 2003 -. T. 2: TepmogmHamuka 1 mornekynspHas gpunsmka .— 4-e
n3g., crep. - 2003 .— 575 ¢
CuByxuH [1.B. O6wmn kypc dmaukm : yuebHoe nocobue ans ctyq. dus. cneumanbHOCTeN BY30B : B 5
3 1./ 4.B. CuByxuH .— M. : ©ABMATJIAT : Usg-s8o MOTU, 2002-. T.3:
OnekTpnyecteo .— M3ga. 4-e, ctep. - 2002 .— 654c.
CuByxvH [1. B. O6wmn Kypc msukm : YuebHoe nocobue ans ctya. dus. cneumanbHoCcTel By30B : B 5
4 1./ 4.B. CuByxuH .— M. : ©ABMATIINT : Usg-sBo MOTU, 2002-. T.4:
OnTuka .— 3-e 13g., ctep. - 2002 .— 791 c.
CuByxnH [.B. O6wmi kypc msukm : yaebHoe nocobue ansa ctyn. us. cneumanbHOCTeN BY30B : B 5
5 1./ 4.B. CuByxuH .— M. : ©ABMATIINT : Usg-sBo MOTU, 2002-. T.5:
AToMHas n sagepHasa usnka .— 2-e uag., ctep. - 2002 .— 782 ¢
CuByxuH, OmuTpuii Bacuneesuy. O6wwmii Kypc dousmkm : yuebHoe nocodbuve ang ctya. ¢pua. cnew,.
6 By30B : [B 5 T.]/ O.B. CuByxuH .— M. : Hayka : ®usamatnut, 1979-.
[T. 5]: ATomHas n agepHas dusuka. Y. 1. ATomHas dumsuka .— 1986 .— 416 c. : vn.
- Homep Toma ykasaH Ha KopeLuke.
3agaum no obuwen usuke : YyebHoe nocobue ans sysos / U. E. pogos .— 5-e
! nsg., ucnp. - M. : NNabopatopusa basosbix 3HaHun, 2003 .— 431 c.

B) MH(POPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl
WHTEPHET):

Ne n/n

MNCTOYHUK

1

www.lib.vsu.ru— 3HB BI'Y

16. NMepeyeHb yueGHO-MeTOoANYECKOro o6ecrneyeHns ans camocTosTerlbHOW PaboThl

(y4ebHo-memoduydeckue pekomeHOayuu, nocobusi, 3adaqyHuKu, MemodoudecKue yKa3aHusl ro 8bIMOSIHEHUIO rpak-
muyeckux (KOHMposbHbIX) pabom u 0p.)

Ne n/n

MNCcTOYHUK

KanTopoBu4, Cocpbsi CepreesHa. O6uiasn dusmka. MexaHuka : [ysuebHoe nocobue ans CTyaeHToB,
obyyatoLmxcsa no nporpamme 6akanaspuata no HanpasneHusm nogrotoeku 010100 "MaremaTuka",
010200 "MaTtemaTuka 1 KomnbloTepHble Haykn", 230700 ""MNpuknagHasa nHgopmatuka" / C.C.
KaHntoposuy, [1.B. lNMepmuknH ; Ypan. dpeaep. yH-T um. nepsoro NpesnpeHTta Poccun b.H. EnbunHa .—
EkaTtepuHbypr : N3gaTtenbcTBo Ypanbckoro yHuBepceuteta, 2012 .— 83, [3] ¢

MonekynspHas u1anka : NpakTMKym 4518 By30B : [0 ctyq. oms. dak. 1 k. g/omn 2 k. B/
cneumanbHocTen: 010701 (010400) - dusmka, 010803 (014100) -MuKpO3neKkTpoHMKa U



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

nonynpoBogHukoBble npubopel, 010801 (013800) -Paguodmauka n anektpoHuka) / BopoHex. roc.
yH-T ; cocT.: B.W. Kykyes, B.B. YepHbiwes, N.A. Nonosa .— BopoHex : N3aaTenscko-
nonurpadu4ecknuin LeHTp BopoHexckoro rocygapctseHHoro yHusepcuteta, 2009- .— ISBN .

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

3 MonekynsipHas dom3nka : NpakTUKyM Ons By30B : [ans ctya. dous. dak. 1 k. g/lon 2 k.
B/o cneumanbHocTter: 010701 (010400) - dusnmka, 010803 (014100) -
MuKpOo3aneKkTpoHMKa 1 NonynpoBoAaHMKoBbIE Npubopbl, 010801 (013800) -
Pagnodumanka n anektpoHuka) / BopoHex. roc. yH-T ; cocT.: B./. Kykyes, B.B.
YepHbiwes, UN.A. Nonosa .— BopoHex : isaaTenbcko-nonmrpadonyecknin LEeHTp
BopoHexckoro rocygapcrBeHHoro yHmsepcuteta, 2001

17. UHdopmaLMOHHbIE TeXHOSOMMU, UCNOSb3yeMble ANA peanu3auum yyebHon aucum-
NfVHbI, BKIOYas nporpamMmHoe obecneyeHne n uHpopmaLuMOHHO-CMpaBOYHble CUCTEMBbI
(npu HeoGxoaMMOCTH)

[Mporpamma Kypca peanuayeTcs ¢ NpUMEHEHUEM ANCTAHLIMOHHbBIX TEXHOSTOMUN. « ATNEKTPOHHbBIN
Kypc pa3mMeLLéH no agpecy https://edu.vsu.ru/course/view.php?id=3208. 3aecb BblpaXKeHbl
3aflaHvs, MeToanYeckne pekomeHgaumnm no BbINOSTHEHUIO 3TUX 3aJaHWU, CCbIITKU Ha
nuTeparypy, BOMpOChl ANt CAMOKOHTPONSY.

18. MaTepumanbHO-TeXHUYeCKkoe obecrnevyeHrne AUCUUNIUHBI: [1ns NpoBeaeHUst NEKLMOHHbIX
N NPaKTUYECKNX 3aHATUIA UCMONb3YTCH ayauTOpPUK, OCHALLEHHble CneumannanpoBaHHON
Mebenblio.

[ns camocToATenbHON paboThl MCNOMb3YETCA KNacC C KOMMbOTEPHOW TEXHUKOMW, OCHALLEHHbIN
HeobXxoaMMbIM NPOrpaMmMHbLIM 0becneyeHneM, SNEKTPOHHbIMU y4eBHbIMK NocobuamMn n
3aKoHO4aTeNbHO - NPaBOBOW U HOPMATUBHOM MONCKOBOW CUCTEMOM, UMEIOLLMIA BbIXOL B
rnobanbHyo CeTb.

19. OueHoOYHbIe cpeacTBa ANA NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOMN aTTecTauum

Ne n/mn  |HammeHoBaHue KomneteHumsi(n) |NHgukaTop(bl) OueHOoYHbIE
pasgena QUCUUNIvHbI OOCTMKEHNS cpencTtea
(mopyns) KoMneTeHUMn

1 |. Knaccuueckas OrllK-2 OriK-2.1 YCTHbIN onpoc
MeXaHuka

MonekynsapHas gusmka
1 TEpMOANHaMUKA
I1l. QnekTpuyecTBo n

2 MarHeTusm OriK-2.2 YCTHbIN onpoc
OnekTpocraTtuka.
MoCTOSAHHBIN
ANEKTPUYECKUIN TOK.
MarHuTHOe none Toka.

3 MepexoaHsle NpoLiecch OMnK-2.3 YCTHBIN onpoc
B Lendax ¢ eMKOCTbHO U

WHOYKTUBHOCTBIO.
OnTtuka
Y. OnemeHTsl



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

KBaHTOBOW TEOpUMU.
OcHOBbI aTOMHOW 1
SAEPHON PU3NKN

MpomexyTovHas aTTecTaums doopMa KOHTPONS - aK3aMeH KUM

20. TunoBble OLeHOYHbIE CpeacTBa U MeToAnYeCKUe maTepuarnbl, onpegensiowme
npoueaypbl oLeHMBaHUA

20.1 TeKyLWMN KOHTPOIb yCNeBaemMocTu
KoHTpornb ycneBaeMocTu No ANCUMMNIINHE OCYLLEeCTBASETCS C MOMOLLbIO CreayoLwmnx
OLIEHOYHbIX CPeCTB: YCTHbIN ONpoc.

OnucaHue TexHonornm npoeeaneHus

Tekylwas aTTectauns NpoBOANTCSA B COOTBETCTBUM C MonoxeHnem o Tekyllen aTTecTauum
obyyatoLmxcsa no nporpamMMam BbiCLLEro 06pa3oBaHna BopoHEXCKOro rocy1apCTBEHHOro
yH/UBepcuTeTa.

20.2 TlpomexyTo4yHasa aTrecTtauus
[MpomexyTouHasa aTTecTaums No QUCUUNIIMHE OCYLLECTBNSETCS C NOMOLLBIO CrieayroLmx
oueHoYHbIX cpeacts: KM

lNMepe4yeHb BONPOCOB K 3K3aMeHY:
1 MecTo (b13MKN B CUCTEME HAYK O NPUPOoAE. IKCNEPUMEHT N TEOpUSA B PU3NYECKNX
nccrnegoBaHusx. dusndeckne mogenu. MNpocTpaHCTBO M BpeMs Kak (OpMbI CyLLLECTBOBaHUS
ABWXKYLLIENCA MaTepuun.
2 KuHemaTuka NnpsAMOSIMHENHOIO ABUXEHUSI.
3 WpeanbHbiv ra3 kak mogenbHasi TepMmoanHammyeckas cuctema. OCHOBHOE ypaBHEHME
MOJIEKYNAPHO-KMHETUYECKOW TEOPUM naeanbHoOro rasa. YpasHeHue KnanenpoHa-MeHaeneesa.
4 PacnpegeneHne MOMeKyn naeanbHOro rasa no ckopoctam (pacnpeneneHne Makcsenna) n B
none noTeHumanbHbIX cun (pacnpeaeneHne bonbumaHna). bapomeTpudeckas dopmyna.
KuHemaTunka KpBONMUHENHOrO ABMXKEHUS.
3akoHbl guHamukn. CBOMCTBA CUn.
MpyvHUKMN oTHOCUTENBLHOCTU. [IBUXEHME B HEMHEepUMarbHbIX CUCTEMaxX oTcHeTa
3aKOHbI COXpaHeHUs UMNynbca, 3HEPrn, MOMEHTa UMNYynbCa.
KonebaHusa cesobogHble 1 BbiHyXAeHHble. OnucaHne konebaHuin. PesoHaHc
10 BonHbl B ynpyrux cpegax. BonHoBoe ypaBHeHUe. YpaBHEHNME MOHOXpOMaTHyeckon beryLuen
BOJIHbI, OCHOBHbIE XapaKTEPUCTUKN BOSTH.
11 BHYTpeHHSAS aHeprus naeanbHoro rasa. PaboTta TepmognHammnyeckon cuctemol. Konmyectso
TennoThbl.
12 TennoeMKoCTb. 3aKoH paBHoOpacnpeaeneHnsa aHeprum no cteneHsam csobobl Moneky-.
13 MNMepBbI 3akOH TepMmoguHamukn. ObpaTumble 1 HeobpaTuMmble npouecchl. LMknuyeckue
npoueccsol. Llnkn KapHo.
14 KoadbpuumeHT nonesHoro AencTBns TENOBbIX MaLlLUMH. BTOpon 3aKoH TEpMOAMHAMUKN.
15 DHTpoNMs 1 ee cTaTUCTMYEcKas nHTepnpeTauus. BospactaHme aHTponuun npwm
HepaBHOBECHbIX npoueccax. [paHnLbl NPUMEHMMOCTM BTOPOro 3aKOHa TEPMOANHAMUKM.
16 Cunbl MonekynsipHOro B3ammonencTeusi. PeanbHble rasbl. YpaBHeHne BaH-gep-Baanbca.
lMepexong w3 rasoobpasHoro coctosHust B xuakoe. Kputmyeckme napameTtpbl. QddekT
[bxoyna-TomcoHa.

©O© 0 ~NO Ul



17 dnekTpocTaTuka. dnekTpudeckni 3apsag. 3akoH KyrnoHa. HanpsaKeHHOCTb 351eKTpuyYeckoro
nons. MNpuHumn cynepnosuumn. MNMoteHuman. PasHocTb noTeHumanos. JANanekTpuk B
anekTpudeckom none. Aunnosns. unonbHeIn MOMEHT. BekTop nonspusauuu.
QrnekTpocrtaTudeckasa Teopema [Faycca.

18 MNoCTOSAHHbBIN 3NEKTPUYECKNIN TOK N €ro 3aKOHbI

19 MarHunTHOoe none Toka. 3akoHbl bruo-CaBapa-Jlannaca n Amnepa. Cuna JlopeHua. Bektop
MarHUTHOM MHAYKUMK. [1OTOK BEKTOpPA MarHUTHOW MHOYKUNN Yepe3 3aMKHYTYHO NOBEPXHOCTb.
20 [NepeMeHHbIN ANEeKTPUYECKUN TOK N ero xapakTepucTukn. MHOYKTMBHOCTb U eMKOCTb B Lienu
nepemMeHHOro Toka.

21 OneKTpOMarHUTHbIE BOSHbI U UX XapaKTEPUCTUKMW.

22 NHTepdepeHuuns cBeTa U ee 3aKOHbI.

23 dndpakumnsa ceeTa U ee 3aKOHbI.

24 KopnycKkynsapHO-BOSIHOBbIE CBOMCTBA YacTul, mukpommpa. Atom bopa

25 YpasHeHue LpeanHrepa. BonHoBast (oyHKLMS N ee cTaTUCTUYECKOE TONKOBaHME.
KBaHTOBaHWE 3Heprum 1 MOMeHTa uMmnynbca.

26 CocTaB ggpa aToma. BaanmogencTeme HykIoHOB B s4pe. AQepHble cuibl U Mogenu
aTOMHOro sapa. EctectBeHHas u UCKycCcTBeHHasi pagMoakTUBHOCTb.

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

MpuMep KOHTPONbHO-U3MEpPUTENbLHOIrO MaTepuana ans
3K3ameHa

YTBEPXOAIO

3aBeaytowmm
Kadbegpoun saepHom
PU3MKK

KagmeHnckun C.I".
1.09.2020

CneunanbHocTb:01.05.01PyHAaMEHTaNbHbIE MAaTEMATUKA U MEXaHUKA
Oucumnnmua:b1.0.23 dusumka

Bua KoHTpons: ak3amMmeH

Bua attectaumm: NpomMeXxyTouHbI

KoHTponbHO-n3MeputenbHbIn maTtepuan Nei

1. PacnpegeneHue monekyn naeanbHOro rasa no ckopoctsim (pacnpegenenne Makceenna)
1 B none noteHumanbeHbIX cun (pacnpeaenerHne bonbumana). bBapomeTpuyeckas
dopmyna.

2. MarHuTtHoe none Toka. 3akoHbl bno-Caeapa-Jlannaca n Amnepa. Cuna JlopeHua.
BekTtop MarHuTHOM nHaykumn. NMoTok BEKTopa MarHUTHOW MHAOYKLUN Yepes
3aMKHYTYH NOBEPXHOCTb.

3. beckoHe4yHO AnnHHaga NpaAMas HUTb 3apsXeHa paBHOMEPHO C IMHENHON
nnoTtHocTbio A = 0,40 MkKn/m. BeluncnnTb pasHOCTb NOTeHUmnanoB Tovek 11 2,
€CNK ToYKa 2 HaxoguTca ganblue oT HUTKU, Yem Touka 1, B n = 2,0 pa3za

OnucaHue TexHonornm nposeageHunsA

I'Ipome>KyTqua;| artrTecrauma npoBoanTcd B COOTBETCTBUA C [MonoxeHnem o npomemyTquon



arrecraunnm o6y-|arou.|,1/|xc;| no nporpamMmmam BbiCLLUENO 06pasoBaH|/|;|.

KOHTpOJ'IbHO-VI3MepI/ITeJ'IbeIe mMaTtepuarbl npomemyTquon

B

Tpe6oBaHUA K BbINOJIHEHUIO 3a4aHWUN, WKaNbl U KPUTEPUMN OLleHUBaHUS

arTecrtaunn BKIMHOYaloT

cebs1 TeopeTUYecKkme BONpOCh!, MO3BOSSOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUI U
npakTu4eckoe 3agaHue, No3BONSOLMNE OLEHUTL CTENEHb CCHOPMUPOBAHHOCTU YMEHWI Y
HaBbIKOB.

[ns oueHnBaHUs pe3ynbTaToB 00y4YeHUss Ha 3Kk3aMeHe ucnosb3yeTcst 4-6annbHas wana:

«OTJIMYHO», «XOPOLWO», «yO4OBJIETBOPUTESIBHO», «KHEYOOBJIIETBOPUTESIBHO»

KpuTepum oueHnBaHns KOMNETEHLNN

YpoBeHb ChOpMUPOBAHHOCTH
KOMMNeTeHUnn

LLikana oLeHokK

MonHbIN OTBET Ha BOMpPOCHI ounetau
AononHuTelnbHbIe BOMNPOCHI, NMpaBuJ1IbHOE U
NnoJiHO€E pelleHne 3agad buneTa.

[MOBbILLEHHbIN YPOBEHb

OTnnyHo

[na nonHoro oTBeTa Tpe6y+0Tc;| HaBogdlmne

BOMpPOCHI. HenonHble oTBETHLI Ha
O0NONHUTENbHbIE BOMNPOCHI. HenonHoe
peleHne 3agad bunerta.

ba3soBbIli ypoBEHb

Xopouuo

HenonHbin oTBET Ha Bonpockl buneTa
HenonHble 0TBETLI HA JOMOMHUTENbHBIE
Bonpockl. O6wunit 06bem
NPOAEMOHCTPUPOBAHHbBIX 3HAHWI MPU 3TOM
He MmeHee 75%. PeweHue 3agay buneta c
oLmbKamu.

MoporoBbin ypoBeHb

yaoosrieTBopute
JNTIbHO

HenpaBunbHbIi OTBET Ha Bonpockl buneta
HenonHble oTBETLI HA 4ONOMHUTENbHbIE
Bonpockl. 06w 06bem
NPOAEMOHCTPUPOBAHHBLIX 3HAHWUI NPU 3TOM
MeHee 75%. OTcyTCcTBME peLleHHOn
3apayum bunerta.

He
yooBneTBopuTe
NbHO




