MMNHOBPHAYKW POCCUA
®EEPANBHOE FOCYAAPCTBEHHOE BHO[DKETHOE OBPA30OBATEJILHOE YYPEXOEHUE

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

YTBEPXOAIO

3asefyowmn kadenpon
AnepHon dur3nku

&@M | C.I". KagpmeHckuii

24.04.2020

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNIINHDI

B51.0.23 ®usuka

1. Kog u HaumMeHOBaHMe cneunanbHOCTHU:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa U MexaHuKa

. Cneunanusauyumsn: CoBpeMeHHble METOAbI TEOPUN DYHKLMA B MaTEMATUKE N MEXAHUKE
. Keanudmkaumsa BbinyckHuka: Matematuk. MexaHuk. [Npenogasartens

. Dopma oby4eHuUA: oyHas

. Kacheapa, oTBevarowas 3a peanmsauumio AMCUUNIUHLI. Kadeapa saepHon uamnkm

. CoctaButenu nporpammsbl: [lonrononos Muxann AHaTtonbesuny, K.(p.-M.H., JOLEHT

~N O oo~ o WwN

. PekomenpoBaHa: HMC cumsnyeckoro pakynbTeTta 24.04.2020, npoTtokon Ne3

8. YuebHbIn roa: 2023/2024 Cemectp(bl): 7

9.lenun n 3apgaum y4eOHOW ANCLUNIIUHDI:

Llenn ocBoeHus y4ebHOM ANCLUNNNHDI:

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

- N3y4YeHue OCHOBHbIX (PU3NYECKUX ABMNEHUN U UOEN; oBnageHne pyHaamMmeHTanbHbIMU Mno-
HATUAMM, NPUHUMNAMUW, 3aKOHAMU U TEOPUSIMU COBPEMEHHOMN (DU3MKU, a TaKKe MeTodamu
doM3n4eCKoro nccriegoBaHna:

- (hbopmMmpoBaHME Hay4YHOr0O MUPOBO33PEHNSA N COBPEMEHHOIO PU3NHECKOTO MbILLSIEHNS;

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



10. MecTo yye6HOM ancumnnunHbl B cTpykType OOIM:

AvcunnnuHa «®Pusmka» oTHOCUTCA K 0bazaTenbHoM YacTn 6noka 1. OucunnnuHel (Mogynu).
[na oBnageHnsa Kypcom CTyaeHT JOIDKEeH OBrafeTb TakuMu gucumninmHamu, kak Matematude-
Ckur aHanus, AnddepeHumnaneHble ypaBHeHUSA, TeopeTudeckas MexaHuka

ANCLMNIIHBI, 4519 KOTOPbIX AaHHAs AUCUUNIIMHA ABNAETCA NpeaLllecTBYoWwen:
MaTtemaTnyeckme mogenun razosomn anHamunkn, OCHOBbI U MaTemMaTU4eCcKue Mogenn MexaHuku
cnnowHon cpenbl, MexaHuka gedopmupyemoro TBepgoro tena.

11. NMnaHupyemble pe3ynbTaTbl 060y4eHUs No AgucuUNInHe/MoayNIo (3HAHWA, YMeHuUs,
HaBbIK1), COOTHECEHHbIE C NfIaHUMpPyeMbIMU pe3yfibTaTaMU OCBOEHUA obpa3oBaTeNibHOMU
nporpamMmbl (KOMNEeTEHUUAMN BbINYCKHUKOB):

Pesynbtatom rnyb6okon npopaboTku Kypca OOSmKHa ObiTb LENOCTHasi cMctema 3HaHWW,
dopmupyoan U3NYECKY0 KapTUHY OKpyXatollero Mumpa, yMeHue cTpouTb ¢uandeckme
MOZENM 1 pellaTb KOHKPEeTHbIE 3a4a4n 3a4aHHON CTEMNEHN CIOXHOCTH.

Mporpamma B LENOM COOTBETCTBYET CIOXUBLUEMYCS WUCTOPUKO-UHAYKTMUBHOMY Mnoaxony K
YHUBEPCUTETCKOMY KYpCY (PU3MKM Ha eCTECTBEHHbIX (hakynbTeTax, N03BOMSALWEMY, C OAHOM
CTOPOHbI, B NOJSIHOM Mepe NpeacTaBUTb UCTOKM COBPEMEHHbIX Hay4YHbIX TMNOTE3 U TEOPUN, UX
pasBUTUE MO MEpe HAKOMMEHWUsI 3HAHWUW, a C APYron - peanu3oBaTb NocnegoBaTeNbHOCTb B
N3NoXeHUn Martepuana, npu KoTopon m3yyaroTcsa Bce Gornee crnoxHble OpMbl OBVMXKEHUSA

maTepuw.

Kon

HasBaHune
KoMneTeHunn

Koapbl

WHankaTopbl

MnaHupyemMble pe3ynbTaThl N3y4eHNs

OrllK-2

OrllK-2

OriK-2

CnocobeH
co3fgaBsaTb,
aHanm3npoBaTb U
peanv3oBbIBaTb
HOBble
MaTemMaTundeckne
Moaenu B
COBPEMEHHOM
€CTEeCTBO3HaHuUN,
TEXHUKE,
OKOHOMUKE U
ynpasneHuu

OrK-
2.1

Bnapexve
OCHOBaMWu
naHUpoOBaHUSA
3KCMNEPUMEHTOB C
MaTeMaTU4eckumm
Moaensimu, 3Haet
YMCNEHHbIE "
YUCNEHHO-
aHanuTu4eckune
MeToAbl
NOCTPOEHUS
peLeHnn

3HaeT MeToapbl onUcaHnsa PU3NYecknx
NpoLEeccoB 1 CNocoboB peLleHns
COOTBETCTBYIOLUNX YPaBHEHUN.

OrK-
2.2

YmeHune
aHanMsnpoBaTb
MoAennpyemMyto
cuctemy "
BblOMpaTb MeToab
MoaenMpoBaHus,
CTPOUTb
UMUTALIMOHHYIO
MoAaenb ans
TUNOBbIX
MaTeMaTuyeCKnx
moaenen,
peanu3oBaTb
MMUTALUOHHYIO
Moaenb "
NpPoBOAUTb
mMoAaenMpoBaHme

YMeeT NpUMeHATb NonyyeHHble 3HaHWs
ONS pelleHns 3agad pasnuyHbix obnacren
dPU3NKK.

Or1K-
2.3

Monyyexune
NnpaKkTU4ecKoro
onbiTa
pa3paboTku

Bnageer wmeTodamy pelueHus  3aday
pu3MKM  Cc  NOMOLWBbI  MOCTPOEHUs
mMateMaTM4yeckux Mogener u adHanusa
nosly4aemblx pe3ynbTaToB




MaTeMaTU4eCKnX
Moaenem un  ux
YMCreHHon
peanusauum,
OLIEHKM
ageKkBaTHOCTHU
mMoaenu "
aHanusa
pe3ynbLTaTtoB
MOEeNMpoBaHus,
obpaboTkn
pe3ynbLTaTtoB

MO ENMpOBaHNs

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

dPopma NpomMexKyTo4YHOM aTTecTaumum dK3ameH

13. Buabl y4e6HOM paboThl

Bug yuebHou paboThbl TpyaoemkocTb
Bcero Mo cemecTpam
7 cemecTp

KoHTaKkTHble 3aHATUS 50 50
B TOM 4uUcne: 34 34
nekuun

npakTuyeckmne 16 16

nabopaTtopHble - -
CamocTodaTtenbHas pabdoTta 58 58
dopma NPOMEXYTOYHON aTTecTaumm 3K3aMeH - 36 yac Ok3ameH - 36 4Yac
UToro: 144 144

13.1. CopepxxaHue ANCLUNIIUHbI

n/n HanmeHoBaHue pasgena guc- CogepxaHue pasgena aucunnimHbl
UMNINHbBI
1. Jlekuun
1 BeeneHue. MecTo h13unkM B cucTemMe Hayk o npupoae. SKCNEPUMEHT 1 Teopust
B pmn3nyeckmnx nccnenoBanunax. dmsmyeckne mogenu.
[MpoCTpaHCTBO U BpeEMS Kak hOpMbl CYLLIECTBOBAHUSA OBUXKYLLIENCS




I. Knaccuyeckasa mexaHu-
Ka

1. KuHemaTtnka matepuanbHO TOUKM.

1.1. OTHocuTenbHOCTb ABMXKEeHUSA. Cuctembl oTcdeTa. KoopanHat-
Has 1 BEKTOpHas (hOpMbl ONUCaAHWUS ABUXKEHUSI MaTepuanbHON TOYKM.
lMepemelueHne, CKOPOCTb, YCKOpeHWe. TaHreHunaneHoe 1 Hop-
MarnbHoe yckopeHus. KuHemaTtuka OBMXXEHUS NO KPUBOSTMHENHOM
TpaekTopuu. [IBrKeHne No OKPY>KHOCTU. YTroBasi CKOPOCTb 1 YrIoBOe

YCKOPEHME U NX CBA3b C JIMHEWHBIMU XapaKTepUCTUKaMM OBUXKEHUS.

1.2. KnHemaTtuvka maTepuanbHOM TOYKM B OBUXKYLLIENCHA cucTemMe
koopavHart. lNMpeobpasoBanus Manunes. Knaccmuyeckmin 3akoH
CINOXEHNs1 CKOPOCTEMN.

2. OuHamuka maTtepunanbHON TOYKU

2.1. BsaumopgencTtBue matepuanbHbIX Ten. VMiHepumarnbHbie 1
HeuHepLmarnbHble cMcTeMbl koopauHaT. 3akoHbl HeloToHa. Macca.
Cuvna. YpaBHeHus aBwkeHus. Ponb HavanbHbIX ycnosui. [MNpuHumn
OTHocuTenbHocTH Manunes.

2.2. ®yHpoameHTanbHble B3aumogencTems B npupoge. Cunbl B
Krnaccmyeckon mexaHuke. 3akoH BCEMUPHOro TaroteHus. CBoncTea
CWM TSXKECTK, YNPYrocTu, TPEHNS.

2.3. [iBmxeHne maTepuanbHOM TOYKM B HEMHEPLMArbHOW CUCTEME OT-
cyeta. Cunbl nHepuUun.

3. 3aKoHbl COXpaHeHNs1 B MEXaHUKE.

4. KonebartenbHoe OBWKEHNE.

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. HanpsixeH-
HOCTb anekTpuyeckoro nons. MpuHuun cynepnoauuun. NoteHuman.
PasHocTb noTeHumnanos.

OnanekTpuk B anekTpudeckom none. Aunones. AunonbHbIA MOMEHT.
BekTop nonspusauun. nektpoctatudeckasa teopema Faycca. Bekrtop
3MNeKTPUYECKON NHAOYKLUN.

YpaBHeHue lNMyaccoHa. YcnoBus Ha rpaHuue pasgena gByx 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

[MOCTOSAHHBIN ANEKTPUYECKNIA
TOK.

MoCTOsIHHBIV 3nekTpuyeckuin Tok. Cuna n NNoTHOCTL Toka. 3akoH Oma
AONst y4acTka LUenu u 3aMKHYToro KoHTypa. CTOpPOHHWE Cunbl. DneKTpo-
aBuxyllas cuna. 3akoH Oma B anddepeHumnansHon opme.
Pa3BeTBneHHble anekTpuyeckue uenu. Mpasuna 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
LMPKYNALUM BEKTOPa MHAYKLUUA MarHUTHOro nosnsi. MarHuTHble
CBOWCTBa BellecTBa. MarHMTHas BOCNpUUMYMBOCTb U MarHUTHast
NPOHULAEMOCTb. JNeKTpoMarHuTHasa 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 ans uenen nepemMeHHoro
TOKa C OMUYECKUM COMPOTUBIIEHNEM, EMKOCTLIO Y MHOYKTUBHOCTLIO.
PeaktnBHoe conpoTtuBneHne. MoLWHOCTb NEPEMEHHOTO TOKa.
KonebaTenbHbin KOHTYp. CBOGOAHbIE KONebaHusa. CobCcTBeHHast
yactoTta. 3atyxawwme konebaHus. BelHyxaeHHble konebaHus.
FBnNeHne aNeKTpM4EecKoro pe3oHaHca.

Ontuka

O606weHns Teopun Makceenna. BuxpeBoe anekrTpuyeckoe none.
Tok cmelLeHus. Cuctema ypasHeHun Makceernna B MHTerpanbHom
dopme. SnekTpomarHMTHbIe BOMNHbI. BonHoBOe ypaBHeHMe.
CKOpOCTb pacnpocTpaHeHWs ANEeKTPOMarHUTHbIX BOSH. QHEpPrusi u
UMNYIbC 3NeKTpoMarHUTHoro nons. Teopema lMonHTuHra. Wkana
3MNeKTpPOMarHUTHbIX BOMH. PagnoBellanve, TeneesugeHve.

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

OnemeHTapHas KBaHTOBas Teopus nanyyeHms ceeta. Atom bopa.
CnoHTaHHOE U BbIHYXAEHHOE nanydeHune. Jlasepbl. CnekTpbl
N3ny4YeHns 1 NormnoLeHns ceeTa Ans atoMoB 1 monekyrn. OnbITbl
Pesepdopaa. MNoctynatel Bopa. OnbiT ®paHka u Mepua.

ATombl Bogopoaa v LwenoYHbIX metannoB. CnuH anekTpoHa.
MarHuTHbI MOMEHT aToma. SddekT 3eemana. MpuHuun Maynu.
Meprnogunyeckasn 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. AgepHble cunbl
mMoaenun aToMHoro sgpa. EctectBeHHas 1 uckyccteeHHas paguo-
aKTUBHOCTb. flAepHble peakuuu, AeneHve saep. LenHole peakuun. Vic-
nonb30BaHVe SAEePHON HEePruu.

2. [NpakTnyeckune 3aHATUA

I. Knaccuyeckasa mexaHu-
Ka

1. KuHemaTtnka matepuansHOW TOYKM.
1.1. OTHOCMTENBbHOCTL ABWXeHUsA. CucteMsl otcdeTa. KoopamHatHas v
BEKTOpHasi hopMbl ONUCaHNS ABUXKEHUS MaTepuanbsHON TOYKU.
lMepemelueHne, cKOpOCTb, YCKOpeHue. TaHreHunansHoe N Hop-
MarnbHoe yckopeHus. KuHematuka ABUXEHUSA MO KPUBOMMHENHON
TpaekTopuu. [IBUXeHne No OKPYXHOCTU. YrnoBas CKOPOCTb U YrnoBoe
YCKOPEHME N NX CBA3b C JIMHENHBLIMW XapaKTepUCTUKaMM ABUXKEHUS.
1.2. KnHemaTtuka maTepuanbHOM TOYKM B OBUXKYLLIEACH cucTemMe
koopauHart. MNpeobpasoBaHus Manunes. Knaccnyecknin 3akoH
CINOXEHUSI CKOPOCTEN.

2. OuHamuka maTtepunanbHON TOYKU

2.1. Bsaumopgencteue matepuanbHbix Ten. iHepumanbHbie n
HeuHepLMarnbHble CUCTEMbI KoopanHaT. 3akoHbl HbtoToHa. Macca.
Cwuna. YpaBHeHus aBmxkeHus. Ponb HavanbHbIX ycnosui. MpuHumn
oTHocuTenbHocTu Nanunes.

2.2. O®yHaameHTanbHble B3anmoaencTams B npupoae. Cunbsl B
Knaccmyeckon mexaHuke. 3akoH BCeMUPHOro TaroteHms. CBONCTBA
CUN TSDKECTU, YNPYrocTu, TPEHNS.

2.3. IBmkeHne maTtepmanbHOM TOYKN B HEMHepLmMansHon cucteme oT-
cyeta. Cunbl nHepuun.

3. 3aKkoHbl COXpaHEHUs1 B MEXaHMKe.

4. KonebaTenbHoe ABUMXEHUE.

MonekynsapHas cuaunka n Tep-
MOOVHaMuKa

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




Ill. OnekTpnMyecTBO U MarHe-
TM3M JnekTpocTaTuka.

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

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

YpaBHeHue NyaccoHa. YcnoBus Ha rpaHuLe pasgena AByx cpeq.
lMpoBogHWK B anekTpuyeckoM norne. PacnpeaeneHve 3apsigoB Ha nNpo-
BOAHWKE.

OrneKTpuyecKkoe none BHYTPU 1 BHE NPOBOAHMKA.
ArnekTpocTaTuieckas 3awmta. AnekTpuyeckasi eMKOCTb.
KoHgeHcaTopbl. AHeprust anekTpnu4eckoro nons. MNnoTHOCTb SHeprum

[MOCTOSAHHBIN ANEKTPUYECKUIA
TOK.

MocTosiHHbIN anekTpuyecknin Tok. Cuna n NOTHOCTL Toka. 3akoH Oma
ANsi y4acTka Luenu u 3aMKHYyToro KoHtypa. CTOPOHHME Cunbl. DNEKTpo-
awxylas cuna. 3akoH Oma B gnddpepeHumansHon opme.
PasBeTBneHHble anekTpuyeckune uenu. MNMpasuna Knpxroda. Pabota un
MOLLIHOCTb 9NeKTpM4ecKoro Toka. 3akoH [xoyns-JleHua.
MNpeBpalleHns SHeprum B ANEKTPUYECKMX LiensiX.

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
NPOHULLAEMOCTb. JneKTpoMarHuTHas nHaykums. 3akoH dapages.
Mpaeuno JleHua. HaykTuBHOCTL. CamounHaykums. MNMnoTHOCTb

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

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

fABneHuve ANIEKTPUYECKOro pe3o-
HaHca.

IY.OnTunka

O606weHuns Teopun Makceenna. BuxpeBoe anekTpuyeckoe none.
Tok cmelLeHus. Cuctema ypaBHeHun Makceernna B MHTerpanbHom
dopmMe. DnekTpomMarHMTHbIE BOHbLI. BonHOBOE ypaBHEeHNeE.
CKOpOCTb pacnpocTpaHeHWs1 3NeKTPOMAarHMTHbIX BOJTH. QHeprusi u
UMNYIbC anekTpoMarHuTHoro nons. Teopema lMonHTuHra. Wkana
3NEeKTPOMarHUTHbIX BOMNH. PagnoBelliaHme, TenesngeHue.

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

OnemeHTapHas KBaHTOBas Teopusl nanyyeHums ceeta. Atom bopa.
CnoHTaHHOE U BbIHYXAEHHOE n3nydeHune. Jlasepbl. CnekTpbl
N3MNy4YeHns 1 NormnoLeHns ceeTa Ans atoMoB U Mosnekyrn. OnbiTbl
Pesepdoppaa. MNMoctynatel Bopa. OnbIT ®paHka u Mepua.

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 3Heprun n MomeHTa umnynsca. Coctas
agpa atoma. BaaumopgencTBue HYKIMOHOB B sigpe. AfoepHble cunbl 1
MoAenu aToMHoro sgpa. EctectBeHHasi U UCKycCTBEHHas pagmo-
aKTMBHOCTb. AgepHble peakumu, aenexve saep. LlenHsle peakuuu. Uc-
Nnorfb30BaHVe S0EPHON SHEPTUn.




13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HaumeHoBaHve Tembl Bugbl 3aHaTWIA (YacoB)
Jlekumn | Mpaktnyeckne | KoHTponb |CamocTosATensHas Bcero
paboTa
1 |[BBegeHue. 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 U MarHe- 4 2 4 6 16

TM3M JnekTpocTaTuka.

5  |[MOCTOSIHHBIN 3NEKTPUYECKNIA 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 OnTtunka 4 2 4 8 18
9 |Y. 3nemeHTbl KBAHTOBOW TEO- 4 2 6 8 20
pun. OcHOBbI aTOMHOW U 94ep-
HOW PU3MKM
34 16 36 58 144

14. MeToauyeckue yKkasaHMA AN ob6y4yalowmxcs No 0CBOEHUIO AUCLUNIIUHbI

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

- NOAroToBKa K MPakTU4YECKUM 3aHATUAM, opopmMrieHne oT4yeToB. [laHHas nporpamma
peanu3yeTcs C y4eTOM CreayoLwmx NPUHLMMNOB: COBPEMEHHOW Hay4YHOWN LienecoobpasHoCcTy,
HEeNMHENHOCTN, y4ebHON 1 nccrneaoBaTenbCKoOM aBTOHOMUKN CTYOEHTOB.

dopma opraHM3aunmn camoCcTosaTeNbHON paboThl:

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

2. Pas3bop pelieHns TMNoBbIX 3a4ad No pasnnyHbiM pasgenam ousnku.,

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

15. MepeyeHb OCHOBHOM U AOMONHUTENIbHOW NUTepaTypbl, PECYpCOB UHTEPHET, HEOOXO
ANMbIX AN OCBOEHUS QUCLUNIINHDI
a) OCHOBHag nuTepaTtypa:

Nenin HcToqHMK

CwvByxuH, Omutpuii BacunbeBuy. O6wmn kypc wmsmkm : [ydebHoe nocobue gna cryg. dus.
1 cneumanbHocTen By3oB] : [B 5 T.] / O.B. CuByxuH .— Mockea : ®PUSMATIINT, 2014-. T. 3:

OnektpnyectBo .— M3ga. 6-e, ctep. — 2015 .— 654 c. : un. — Ykas.:

€.646-654.

CuByxuH, Omutpun BacunbeBuy. O6wmii kypc wmsmkm : [y4ebHoe nocobue gnd cryd. wus.
2 cneumanbHocTen By3oB] : [B 5 T.] / A.B. CnByxuH .— Mocksa : PUSMATIINT, 2014- .— ISBN 978-5-

9221-1513-1. T. 1: MexaHuka .— W3pg. 6-e, ctep. — 2014 .—

560 c.

CuByxuH, Omutpuin Bacunbesuy. O6wmin kypc wmsmkm : [ydebHoe nocobue ana cryd. dus.
3 cneumnanbHocten By3oB] : [B 5 1.] / [.B. CuByxuH .— Mocksa : PUSMATINT, 2012- .— ISBN 5-




9221-0229-X. T. 4: Ontnka .— U3a. 3-e, ctep. - 2013 .— 791 ¢
CuByxuH, Omutpuin Bacunbesuy. O6wmii kypc wmsmkm @ [ydebHoe nocobue ana cryd. dwus.
4 cneunanbHocTen By3oB] : [B 5 T.] / .B. CuByxuH .— Mocksa : PUBMATIINT 2014- .— ISBN 978-5-
9221-1513-1. T. 2: TepmoamMHamumka 1 MonekynapHas dusuka . - 13g. 6-e, ctep. - 2014 .- 543 c.
0) fononHUTENbHAA nMTepartypa:.
Nen/fh HcrosHnk
CuByxuH [. B. O6wmn kypc msukm : yaebHoe nocobure ans cryq. pums. cneymanbHO-CTeN BY30B : B
1 571./4.B. CuByxuH .— M. : ®UBMATIINT : N3g-Bo MOTU, 2002-T.1: MexaHuka .— N3g. 4-e, cTep. -
2002 .— 560 c.
CuByxnH [1.B. O6wmi kypc pmsmkm : YuebHoe nocobue ans ctya. dous. cneumansHocTen By30B /
2 0.B. CuByxuH .— M. : ®uamarnut, 2003 -. T. 2: TepmoguHammnka n monekynsipHas douaunka .— 4-e
nag., crep. - 2003 .— 575 ¢
CuByxnH [.B. O6wimi kypc msukm : yaebHoe nocobue ansa ctyqn. us. cneumanbHOCTeN BY30B : B 5
3 1./ O.B. CuByxuH .— M. : ©ABMATJINT : Usg-so MOTU, 2002-. T.3:
OnekTpunyecTso .— M3a. 4-e, ctep. - 2002 .— 654c.
CuByxuH [1. B. O6wwmn kypc dmankm : YyebHoe nocobue ans ctya. pms. cneymansHocTen By3oB : B 5
4 1./ 4.B. CuByxuH .— M. : ©ABMATJINT : Usg-s8o MOTU, 2002-. T.4:
OnTtuka .— 3-e n3g., crep. - 2002 .— 791 c.
CuByxuH [1.B. O6wimn kypc dmaukm : yuebHoe nocobue ans ctyq. dus. cneumanbHOCTeN BY30B : B 5
5 1./ 4.B. CuByxuH .— M. : ©ABMATJINT : Usg-s8o MOTU, 2002-. T.5:
ATomHas n agepHas dusmka .— 2-e nsg., crep. - 2002 .— 782 ¢
CuByxuH, OmuTpuii Bacuneesuny. O6wmi Kypc dunsmkm : ydyebHoe nocobue ang ctya. gpus. cnew,.
6 By30B : [B 5 T.]/ O.B. CuByxuH .— M. : Hayka : ®usamatnut, 1979-.
[T. 5]: ATomHasda n sgepHas duauka. Y. 1. AtomHas puamnka .— 1986 .— 416 c. : vn.
- Homep TomMa ykasaH Ha KopeLuke.
3apgaun no obwewn cdusmke : YyebHoe nocobue ans sy3os / U. E. MpogoB .— 5-e
! n3g., ucnp. - M. : NNabopartopus baszoBbix 3HaHui, 2003 .— 431 c.

B) MH(POPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmanbHbie pecypcbl
WNHTEPHET):

Ne n/n

MNcToYHMK

1

www.lib.vsu.ru— 3HB BI'Y

16. NMepeyeHb yueGHO-MeTOoANYECKOro 06ecrneyeHns Ans camocTosiTerlbHOW paboThl

(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adaqyHuKu, MemodoudecKue yKa3aHusi ro 8bIMOSIHEHUIO rpak-
muyeckux (KOHMpPosbHbIX) pabom u 0p.)

Ne n/n

MNCcTOYHUK

KaHnTopoBu4, Codbsi CepreeBHa. ObLyas dmanka. MexaHuka : [y4uebHoe nocobue ans CTyOoeHTOoB,
obyyaromxcsa no nporpamme 6akanaspuaTa no Hanpaenenusm nogrotoekn 010100 "Matematuka”,
010200 "MaTtemaTtuka 1 KomnbtoTepHble Haykn", 230700 ""MNpuknagHasa nigopmatuka" / C.C.
KanTtoposuy, [1.B. MNepmukuH ; Ypan. doegep. yH-T um. nepsoro lNpesmaeHta Poccun B.H. EnbunHa .—
EkaTtepuHbypr : N3gaTtenbctBo Ypanbckoro yHnBepcuteta, 2012 .— 83, [3] ¢

MonekynspHas umanka : NpakTUKyM Ans BY30B : [Ans cTyA. ¢pums. dak. 1 k. g/o n 2 k. B/o
cneymnanbHocten: 010701 (010400) - dusuka, 010803 (014100) -MunKpOINEKTPOHMKa 1



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

nonynpoBoaHukoBble npnbopbl, 010801 (013800) -Pagnodmaunka n anektpoHuka] / BopoHex. roc.
YH-T ; cocT.: B.1. Kykyes, B.B. YepHbiwes, N.A. lNonoea .— BopoHex : 3gaTtenbcko-
nonurpadguyecknin LeHTp BopoHexxckoro rocygapcTBeHHOro yHusepcuteta, 2009- .— ISBN .

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

3 MonekynsipHasa om3uka : NpakTUKyMm Ang By30B : [Ang ctya. ¢ua. pak. 1 k. g/oun 2 k.
B/o cneumansHocten: 010701 (010400) - dusmka, 010803 (014100) -
MukpoanekTpoHuKa 1 nonynpoBoaHuKkoBble npubopsl, 010801 (013800) -
Pagnocmauka n anektpoHukal / BopoHex. roc. yH-T ; cocT.: B.A. Kykyes, B.B.
YepHbiwes, UN.A. Nonosa .— BopoHex : isaaTenbcko-nonmrpadonyecknin LEeHTp
BopoHexckoro rocygapctBeHHoro yHusepcurteta,2001

17. UHdopmMaLMNOHHbIE TeXHONOrMK, UCNONb3yeMble ANA peanu3auum y4ye6Hon aucum-
NSIMHbI, BKIOYas nporpamMmHoe obecneyeHne n HpopmaLMOHHO-CNpaBOYHble CUCTEMbI
(npu HeobGXxoaMmocTH)

[Mporpamma Kypca peanuayercs ¢ NpuMeHeHneM ANCTaHLMOHHBIX TEXHOMNOINN. « ANEKTPOHHbIN
Kypc pa3mMeLLéH no agpecy https://edu.vsu.ru/course/view.php?id=3208. 3aecb BblpaXeHbl
3aaHus, MeToandeckne pekoMeHgaLmm no BbiNOSHEHMIO 3TUX 3afaHNN, CCbINIKN Ha
nuTepatypy, BONpPOChl AN CAMOKOHTPONSAY.

18. MaTtepmanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNIINHDI;

YyebHasa ayguTtopus, cTaHgapTHoe ob6opyaoBaHue aygmutopuu,

NMaHLWeTHbIN KOMMbLITEP.

19. OueHO4YHbIe cpeacTBa AN NPOBeAEeHUA TEKYLeNn U NPOMEXYTOYHOM aTTecTauum

Ne n/n  [HammeHoBaHwe KomneteHums(n) |WHaukaTop(bl) OueHouHble
pasgena QUCUUNIvHbI OOCTMKEHNSA cpencTtea
(moayns) KoMneTeHumu

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

MonekynsapHas gusumka
1 TEpMOANHaMUKA
I1l. QnekTpuyecTBo n

2 MarHeTusm OriK-2.2 YCTHbIN onpoc
AnekTpocTaTtuka.
[MOCTOSAAHHBIN
ANEKTPUYECKUIN TOK.
MarHuTHOe nose Toka.

3 lNepexoaHble npoLecchi OrK-2.3 YCTHbIV onpoc
B LIEMSIX C EMKOCTbLIO U
WHOYKTUBHOCTbIO.
OnTtwnka

Y. SnemeHThbI
KBAHTOBOW TEOPUM.
OcHoOBbI aTOMHOM 1
SAEPHON PU3NKN
lMpomexyToyHasa aTTecTtaumsi hopma KOHTPOIS - 9K3aMeH KM

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

20.1 TeKywMn KOHTPOJIb yCNeBaeMocCTun


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

KoHTponb ycneBsaemMocT No AUCLUMMNMHE OCYLLECTBMSIETCSA C MOMOLLbIO CrieayLLmnx
OLEHOYHbIX CPEACTB: YCTHbIN ONpoc.

OnucaHue TexHonornum npoeeaeHus

Tekyllasn aTTecTaums NpPoBOAUTCS B COOTBETCTBMM C MONoXEHMEM O TEKYLLEN aTTecTaumm
obyyaroLmxcsa no nporpaMmam BbicLLEro o6pa3oBaHns BopoHEXKCKOro rocyaapCTBEHHOIO
yHMBepcuTeTa.

20.2 [lpomexyTo4yHas atTecTaums
lMpomexyTodHasa aTTecTaumsa No QUCUUNIIMHE OCYLLECTBNSETCS C NOMOLLBIO ClieayroLmnX
oLeHOoYHbIX cpeacts: KM

lNMepe4yeHb BONPOCOB K 3K3aMeHY:
1 MecTo (b13MKM B CUCTEME HAYK O NpUpoAe. IKCNEPUMEHT U Teopus B (pnsnyeckmx
nccrnegoBaHusx. dusndeckne mogenu. NpocTpaHCTBO U BpeMs Kak (OpMbI CyLLLECTBOBAHUS
ABWXKYLLIENCA MaTepuu.
2 KvHemaTuka NpssMONMHENHOro ABMXKEHUS.
3 WpeanbHbIM ra3 Kak mogenbHasi TepMoanHammyeckas cuctema. OCHOBHOe ypaBHeEHME
MONEKYIIAPHO-KMHETUYECKOWN TEOPUN naeanbHOro rasa. YpasHeHue KnanenpoHa-MeHgeneesa.
4 PacnpegeneHne MoneKkyn naeansbHOro rasa rno ckopoctam (pacnpegeneHne Makcsenna) n B
nosie noTeHumManbHbIxX cun (pacnpeneneHne bonbumaHa). bBapomeTpudeckas opmyna.
KnHemaTtnka KpUBONMHENHOTO ABMXKEHUS.
3akoHbl AnHamMmukn. CBorcTBa cur.
MpuHUMN OTHOCUTENBHOCTU. [IBMKEHNE B HEMHEPLUMANbHbIX CUCTEMAaX OTcyeTa
3aKOHbI COXpaHEHUSA UMMYNbCa, 3HEPrMKU, MOMEHTA UMMNYyIbCa.
KonebaHus ceoboaHble n BbIHYy»XaeHHble. OnucaHune konebaHnn. PesoHaHc
10 BonHbl B ynpyrux cpegax. BonHoBoe ypaBHeHME. YpaBHEHME MOHOXPOMaTUYECKON BeryLuen
BOJTHbl, OCHOBHbIE XapaKTEPUCTUKN BOSTH.
11 BHYTpEHHSAS 3Heprus ngeanbsHoro rasa. PaboTta TepmognHammnyeckon cumctemol. Konmyectso
TennoThbl.
12 TennoemMkoCTb. 3aKOH paBHOpacnpeaeneHnsa aHeprum no cteneHsam cBoboabl Moneky-n.
13 MNMepBbIi 3akoH TepMmoguHamukn. ObBpaTumble 1 HeobpaTumblie npouecchl. LlMknuyeckue
npouecchol. Linkn KapHo.
14 KoahpuumeHT nonesHoro 4encTBns TensioBbIX MalmH. BTopor 3akoH TepMogMHaMUKK.
15 DHTponusa 1 ee cTaTUCTMYEcKas MHTepnpeTauus. BospactaHme aHTponumn npwm
HepaBHOBECHbIX npoueccax. ['paHnLbl NPUMEHMMOCTM BTOPOro 3aKkOHa TEPMOANHAMUKM.
16 Cunbl MonekynsipHOro B3ammoencTeusi. PeanbHble rasbl. YpaBHeHne BaH-gep-Baanbca.
Mepexonq w3 rasoobpasHoro cocTtosHus B xuakoe. Kputuyeckme napameTtpbl. dddekT
[xoyna-TomcoHa.
17 DnekTpocTaTunka. Anektpnyeckuin 3apsa. 3akoH KynoHa. HanpspkeHHOCTb 9neKTpu4ecKoro
nons. MNpuHumn cynepnoauumn. NMoteHuman. PasHocTb noTeHumanoB. ANanekTpuk B
anekTpudeckom none. Aunnosnb. [unonbHbIn MOMEHT. BekTop nonspusauuu.
ornekTpocTtaTudeckasa teopema Faycca.
18 MOoCTOSAHHbBIN 3NEKTPUYECKNIN TOK U €0 3aKOHbI
19 MarHunTHOoe none Toka. 3akoHbl bruo-CaBapa-flannaca n Amnepa. Cuna JlopeHua. BekTtop
MarHUTHOM MHAYKUuK. NoTOK BEKTOpA MarHUTHOM MHOYKUMN Yepes3 3aMKHYTYIO NOBEPXHOCTb.
20 MNepeMeHHbIN 3NeKTPUYECKNA TOK U ero XxapakTepuctukn. MIHOyKTMBHOCTb M eMKOCTb B Lienmu
nepemMeHHOro Toka.
21 DnekTpoOMarHUTHbIE BOSHbI U UX XapaKTEePUCTUKN.
22 NIHTepdepeHumns cBeTa U ee 3aKOHbI.
23 dndpakumnsa ceeTa U ee 3aKOHb!.
24 KopnyckynsapHo-BOSIHOBbLIE CBOMCTBA YacTul, Mmukpomupa. Atom bopa

© 0o ~NO Ul



25 YpaBHeHune WpeaunHrepa. BonHoBasa yHKLUMSA U ee CTaTUCTUYECKOE TOSNIKOBaHME.
KBaHTOBaHWe 3HEpPrum 1 MOMeHTa uMmnyribca.

26 CocTaB ggpa aToMa. BaanmogencTeme HyKITOHOB B sape. AgepHble curbl U Mogenu
aToMHoOro sapa. EctectBeHHasa n nckyccTeeHHasi pagnoakTUBHOCTb.

27 AApepHble peakuun, geneHve saep. LenHsle peakumun. cnonb3oBaHne a4epHON 3HEPTUN.

MpumMep KOHTPONbHO-U3MEpPUTENbLHOIrO MaTepuana ans
3K3ameHa

YTBEPXOAKO

3aBeaytowmm
Kadbeapoun saepHom
PU3MKK

Kagmenckun C.I".
1.09.2020

CneumanbHocTb:01.05.01dPyHAaMEHTaNbHbIE MAaTEMATUKA U MEXaHUKa
Oucumnnuna:b1.0.23 dusnka

Bua KoHTpons: ak3ameH

Bua attectaumm: NpomMexXyTOYHbIN

KoHTponbHO-u3meputenbHbin matepuan Ne

1. PacnpegeneHne monekyn ngeanbHOro rasa no ckopoctsam (pacnpegeneHve Makcesenna)
1 B None noteHyunanbHbIX cun (pacnpegenexHne bonbumana). bapomeTtpuyeckas
dopmyna.

2. MarHuTtHoe none Toka. 3akoHbl brno-CaBapa-Jlannaca n Amnepa. Cuna JlopeHua.
BekTop marHMtHOM nHAayKumun. NoTok BEKTOpa MarHUTHOM MHAYKUMN Yepes
3aMKHYTYH NOBEPXHOCTb.

3. beckoHe4yHO AnuHHaga NpsAMas HUTb 3apsXeHa paBHOMEPHO C NMMHENHOWN
nnoTtHocTbio A = 0,40 MkKn/M. BbluncnnTb pasHOCTb NOTeHUManoB Tovek 11 2,
€CInn ToYKa 2 HaxoauTca ganblue oT HUTK, Yem Touka 1, B N = 2,0 paza

OnuncaHue TexHonornu nposegeHusA

[MpomexyTouHasa aTTectaumsa NpoBOANTCS B COOTBETCTBUM C [MONOXKEHMEM O NPOMEXKYTOYHOM
aTTecTtauum oby4varoLmnxca no nporpaMmmam BbicLLEro ob6pasoBaHus.
KOHTpONbHO-n3MepuTenbHble  Matepuarnbl  NPOMEXYTOYHOM  aTTecTauun  BKMAKOYaKT
B cebsa TeopeTmyeckne BONpocChl, NO3BONAOLME OLEHUTb YPOBEHb NOSTYYEHHbIX 3HAHWUI U
npakTMyeckoe 3agaHune, NO3BOSIAIOLINE OLEHNTL CTENEHb CHOPMUPOBAHHOCTU YMEHUI U
HaBbIKOB.

TpEﬁOBaHMﬂ K BbIMOJIHEHUIO 3a4aHUMN, LIKanbI U Kputepuun oueHnBaHunsA

[nsi oueHnBaHUs pe3yrbTaToB 00y4YeHUsI Ha 3K3aMeHe ucnonb3yeTcst 4-6annbHas wana:
«OTIIMYHOY», KXOPOLLUOY», KYAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY



KpI/ITepMM OLlEHNBaAHNSA KOMNETEHLUNIN

YpoBeHb ChOpMUPOBAHHOCTM
KOMMNeTeHUnn

LLikana oLueHokK

MonHbI OTBET Ha BONpOCk! GuneTta u
JononHuTenbHbIe BOMNPOCHI, NpaBuJ1IbHOE U
NnosiHoe pelleHne 3agay bunera.

[NoBbILLEHHbIN YPOBEHb

OTnunyHo

[na nonHoro oTBeTa TpebyoTcs HaBoasLme

BOMPOCHI. HenonHble oTBETHLI Ha
AononHuTernbHble BOMPOChHI. HenonHoe
pelueHue 3agay bunerta.

Ba3oBbil ypoBeHb

XopoLuo

HenonHein oTBET Ha Bonpockl buneta
HenonHble oTBETbl HA AONONIHUTENbHbIE
Bonpockl. O6Wwun obbvem
NPOAEMOHCTPUPOBAHHbIX 3HAHUIA NPU 3TOM
He MeHee 75%. PelueHne 3apay buneta c
olimbkamu.

[MoporoBbii ypoBEHb

yoosrieTBopute
JNTIbHO

HenpaBunbeHbI OTBET Ha Bonpockl buneta
HenonHble 0TBETLI HA JONONMHUTENbBHbIE
Bonpockl. O6WmM obbem
NPOAEMOHCTPMPOBAHHBIX 3HAHWIA NPY 3TOM
MeHee 75%. OTCyTCTBME peLUeHHOW
3apayum bunerta.

He
YAOBNEeTBOPUTE
NbHO




