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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITNHDI

51.0.23 ®usuka

1. Kog n HammeHoOBaHUue cneunanbHOCTH:

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 AMCUUNIUHbI. 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: 2026/2027 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, NPUHUMNAMU, 3aKOHAMU U TEOPUSIMU COBPEMEHHOMN (DU3MKU, a TaKKe MeTo4amu
doM3n4eCcKoro nccriegoBaHna:

- (hopmMmpoBaHMEe Hay4HOro MMPOBO33PEHNSA N COBPEMEHHOIO (ON3NHECKOTO MbILLSIEHNS;

- OBfajeHve npMeMamm n MetTofamMmm peLleHnsa KOHKPETHbIX 3a4ay U3 pasnuyHbix obnacren
do13KMKK, NOMOralrLmnX B AanbHENLIEM peLlaTb NpakTUYeckue 3agayun.



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 MatemaTtude-
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 LENOCTHasi 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, No3BONsALWEMY, 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 maTtepuana, npu KOTopon may4varTca Bce Oonee crnoxHble opMbl OABUMXKEHUS

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
COOTBETCTBYHOLLNX ypaBHeHl/Il7|.

OrlK-
2.2

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

YMeeT NpUMEHATb NOMyYeHHble 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
MOAENMPOBaHMS

12. O6bem gncumMniuHbI B 3a4eTHbIX eauHuuax/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. 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. Knaccmuyecknin 3akoH
CINOXEHNSI CKOPOCTEN.

2. [OuHamuka maTepmanbHON TOYKU

2.1. BsanmopgewncTtsue matepmanbHbIX Ten. MHepumanbHbie u
HevHepumMarnbHble cucTembl koopanHaT. 3akoHbl HetoToHa. Macca.
Cwuna. YpaBHeHus1 aBmwkeHUs. Porb HavanbHbIX ycnoBui. MpuHumMn
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 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. nektpoctatudeckasa teopema Faycca. Bekrtop
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 salmTa. dnekTpnyeckas eMKOCTb.
KoHpeHcaTopbl. QHeprus anekTpuyeckoro nons. MNnoTHOCTb aHeprum

[MOCTOAHHBIN 3NEKTPUYECKUIA
TOK.

MoCTOsIHHBIV anekTpuyeckuin Tok. Cuna n NNoTHOCTL Toka. 3akoH Oma
ONst 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-CaBapa-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 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 ypasHeHun Makceernna B MHTerpanbHom
dopme. dnekTpomarHMTHbIe BOMNHbI. BonHoBoe ypaBHeHMe.
CKOpOCTb 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 nanyyeHms 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. ddekT 3eemana. MpuHuun Maynn.
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 aaep. LienHole peakuun. Vic-
Nnonb30BaHVe SAEePHON 3HEePruu.

2. [MpakTnyeckune 3aHATUSA

|. Knaccuyeckas 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 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. Hanpspken-
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 nons. 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
NPOHULLAEMOCTb. 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 pe3o-
HaHCca.

IY.OnTunka

O606weHns Teopun Makceenna. BuxpeBoe anekTpuyeckoe none.
Tok cmelLeHus. Cuctema ypaBHeHun Makceernna B MHTerpanbHom
dopmMe. BnekTpomMarHMTHbIE BOIHbLI. BonHoBOE ypaBHeHNeE.
CKOpOCTb pacnpocTpaHeHWs! 3NEeKTPOMAarHUTHbIX 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 n3nydeHune. 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 MPakTU4YECKUM 3aHATUAM, opopmMrieHne oT4yeToB. [laHHas nporpamma
peanusyeTcs C y4eTOM CreayoLwwmx NPUHLMMNOB: COBPEMEHHOW Hay4YHOWN LienecoobpasHoCTy,
HEeNMHENHOCTN, y4ebHON 1 nccrneaoBaTenbCKoOM 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 3agau.

15. NepeyeHb OCHOBHOW M AONONHUTENBLHOW NUTEepaTypbl, PECYPCOB MHTEPHET, 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 : ®USMATIJINT, 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 cneumanbHocTen By3oB] : [B 5 T.] / .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 By3oB] : [B 5 1.] / [1.B. CuByxuH .— Mockea : 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.
Honrononos M.A., Tutoea J1.B., lMNMeTpbikuHa E.C. Kypc obuwien dunsmnkn — pellenne 3agady. Yactb 1.

5 MexaHuvka n TepMmoamMHamumka. Y4ebHoe nocobue. —M3a. gom BI'Y-2021 -63c.

0) JononHUTENbHasa nuTepaTypa:

Nenfh HctosHnk
CuByxnH [1. B. O6wmn kypc umsukm : yaebHoe nocobure ans cryg. pums. cneymanbHO-CTeN BY30B : B

1 571./4.B. CuByxuH .— M. : ®UBMATIINT : N3g-Bo MOTU, 2002-T.1: MexaHnka .— N3g. 4-e, cTep. -
2002 .— 560 c.

5 CuByxnH [.B. O6wmi kypc msmkm : YuebHoe nocobue ans ctya. dous. cneumansHocTen By3oB /
0.B. CuByxuH .— M. : duamatnuT, 2003 -. T. 2: TepmogmHamuka 1 mornekynspHas gpunsmka .— 4-e
nag., crep. - 2003 .— 575 ¢

3 CuByxuH [1.B. O6wmn kypc dmaukm : yuebHoe nocobue ans ctyq. dus. cneumanbHOCTeN BY30B : B 5
1./ 4.B. CuByxuH .— M. : ©ABMATJINAT : Usg-so MOTU, 2002-. T.3:

OnektpunyecTso .— M3a. 4-e, ctep. - 2002 .— 654c.

4 CuByxuH [1. B. O6wwmn kypc dpmankm : YyebHoe nocobue ans ctya. pms. cneymansHocTen By3oB : B 5
1./ 4.B. CuByxuH .— M. : ©ABMATJINT : Usg-8o MOTU, 2002-. T.4:

OnTtuka .— 3-e n3g., crep. - 2002 .— 791 c.

5 CuByxuH [1.B. O6wwimn kypc dmaukm : yuebHoe nocobue ans ctyq. ¢us. cneumanbHOCTeN BY30B : B 5
1./ 4.B. CuByxuH .— M. : ©ABMATIINT : Usg-so MOTU, 2002-. T.5:

ATomMHas n sagepHasa usnka .— 2-e uag., ctep. - 2002 .— 782 ¢

CuByxuH, OmuTpuii Bacuneesud. O6wwmii Kypc dousmkm : yuebHoe nocodbuve ong ctya. ¢pua. 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 By3os / U. E. MpogoB .— 5-e
! usg., ucnp. - M. : NNabopartopus basoBbix 3HaHui, 2003 .— 431 c.

B) MH(POPMaLIMOHHbIE 3NEKTPOHHO-0bpa3oBaTenbHble pecypchl (oduumnarbHble pecypchl
WHTEPHET):

Ne n/n

MNcTouYHMK

1

www.lib.vsu.ru— 3HB BI'Y

16. NepeyeHb y4eOHO-MeTOANYECKOrO o6ecnevyeHns ans CaMmoCToOATeNIbHON paboTbl

(y4ebHO-memoduydeckue pekomeHOauuu, nocobusi, 3ada4yHuKU, MemoouYecKUe yKa3aHusl Mo 8bINMOSIHEHUI Mpak-
muyeckux (KOHMpPosbHbIX) pabom u 0p.)

Ne n/n

MNCTOYHMK

KaHnTopoBu4, Codbsi CepreeBHa. ObLyas dumanka. MexaHuka : [y4uebHoe nocobue ans CTyOoeHTOoB,
obyyaromxcsa no nporpamme 6akanaspuaTta no HanpaeneHnsm nogrotoekn 010100 "MaremaTuka”,
010200 "MaTtemaTuka 1 KomnbloTepHble Haykn", 230700 ""MNpuknaaHasa nigopmatuka"] / C.C.
KaHntoposuy, [1.B. MNepmuknH ; Ypan. dpegep. yH-T um. nepsoro NpesnpeHTta Poceun b.H. EnbunHa .—
EkaTepuHbypr : N3pgaTtenbcTBo Ypanbckoro yHuBepcuteta, 2012 .— 83, [3] ¢



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

MonekynspHas cuanka : NpakTMKyMm Ans BY30B : [Ans cTyA. ¢ms. dak. 1 k. g/o n 2 k. B/o
cneumanbHocTen: 010701 (010400) - dusmka, 010803 (014100) -MukpoaneKkTpoHuKa u
nonynposoaHukoBble npubopel, 010801 (013800) -Paguodumaunka n anekrpoHuka] / BopoHex. roc.
YH-T ; cocT.: B.1. Kykyes, B.B. YepHbiwes, N.A. lNonoea .— BopoHex : 3gaTtenbcko-
nonurpadguyecknin LeHTp BopoHexckoro rocygapcTBeHHOro yHusepcuteta, 2009- .— ISBN .

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

3 MonekynsipHasa om3uka : NpakTUKym Ang By30B : [Ang cTya. ¢ua. hak. 1 K. g/oun 2 k.
B/o cneumanbHocTter: 010701 (010400) - dusnmka, 010803 (014100) -
MuKpo3aneKkTpoHMKa 1 NonynpoBoaHMKoBbIe Npubopsl, 010801 (013800) -
Pagnodumanka n anektpoHuka) / BopoHex. roc. yH-T ; cocT.: B./. Kykyes, B.B.
YepHbiwes, UN.A. Nonosa .— BopoHex : isgaTenbcko-nonurpadouyecknin LEeHTp
BopoHexckoro rocygapctBeHHoro yHusepcurteta,2001

17. UHdbopmaLMOHHbIE TeXHONOMMU, UCNOofb3yeMble ANA peanusauum yyebHon amcum-
NfVHbI, BKIOYas nporpamMmHoe obecneyeHne n nHpopmaLMOHHO-CMpaBOYHble CUCTEMBbI
(npu HeoGxoaMMOCTH)

[Mporpamma Kypca peanuayeTcsi C NPUMEHEHNEM ONCTAHLUMOHHbIX TEXHOOMMN. « ANEKTPOHHbBIN
Kypc pa3smMeLLeH no agpecy https://edu.vsu.ru/course/view.php?id=3208. 3aecb BblpaXeHbl
3aflaHus, MeToaMYeckne pekoMmeHaauumn no BbINMONTHEHWUIO 3TUX 3a4aHWN, CCbINTKU Ha
nuTeparypy, BOMpPOCh! Ansi CAMOKOHTPONS».

18. MaTtepmanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNIIUHDI;

YyebHas ayguTtopusi, cTaHgapTHoe obopyaoBaHue ayanTopum,

NMaHLWEeTHbIN KOMMbLIOTEP.

19. OueHoOYHbIe cpeacTBa ANA NPOBeAEeHUA TEKYLEeNn U1 NPOMEXYTOYHOM aTTecTauum

Ne n/n  [HammeHoBaHwe KomneteHums(n) |WHgukaTop(bl) OueHouHble
pasgena QUCUUNIvHbI OOCTMXKEHNSA cpencTea
(mopyns) KoMMeTeHuumn

1 |. Knaccuyeckas Or1K-2 Orik-2.1 YCTHbIN onpoc
MeXaHukKa

MonekynsapHas gusmka
1 TEpMOAVHaMUKA
Ill. OnekTpnyecTso u

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

3 lNepexoaHble npoLiecchl OnK-2.3 YCTHbIV onpoc
B LleMnsiX C eMKOCTbIO U

WHOYKTUBHOCTbIO.
OnTtuka

Y. OnemeHTb!
KBaHTOBOW Teopuu.
OcCHOBbI aTOMHOW 1
A0EePHON PU3NKN
lMpomexyToyHasa aTTecTauns oopma KOHTPOMS - 3K3ameH KM

20. TunoBble OLEeHOYHbIe cpeacTBa U MeToAu4YeCcKue matepuanbl, onpegensroLwime
npoueaypbl OLueHUBaHUSA


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

20.1 TeKywWwMN KOHTPOJSb yCNeBaeMoCcTu
KoHTponb ycneBaeMoCcTu No ANCUMMIINHE OCYLLECTBSETCA C MOMOLLBIO CreayoLwwmx
OLEHOYHbIX CPeacTB: YCTHbIN Onpoc.

OnucaHue TexHonornm nposegeHunA

Tekyllaa aTTecTaums NPoBOAUTCS B COOTBETCTBUU C [MONOXEHMEM O TEKYLLEN aTTecTalmm
0by4aloLLMXCA No NporpamMmmam BbicLLero obpasoBaHns BopoHeXCKoro rocyqapCTBeHHOro
yHUBEpcuTeTA.

20.2 [lpomexyToyHas aTrecTauus
[MpomexyTodHasa aTTecTaumsa No QUCUUNIIMHE OCYLLECTBNSAETCS C NOMOLLbLIO CrieayroLmX
oueHoYHbIX cpeacts: KM

NMepe4vyeHb BONPOCOB K 3K3aMeHY:
1 MecTo (b13MKN B CUCTEME HAYK O NpUpoae. SKCNEPUMEHT N Teopus B OU3NYECKNX
nccrnegoBaHusx. dusndeckne mogenu. NpocTpaHCTBO U BpeMs Kak (popMbl CyLLEeCTBOBaHUS
ABWXKYLLIENCA MaTepuu.
2 KuHemaTuka NpssMONIMHENHOro ABMKEHUS.
3 WpeanbHbIM ra3 Kak mogenbHasi TepMoanHammyeckas cuctema. OCHOBHOe ypaBHeEHME
MONEKYIAPHO-KMHETUYECKON TEOPUN naeanbHOro rasa. YpasHeHue KnanenpoHa-MeHgeneesa.
4 PacnpegeneHne MOneKkyn naeansHOro rasa rno ckopoctam (pacnpegeneHne Makcsenna) n B
nosie NnoTeHumManbHblxX cun (pacnpegeneHne bonbumaHa). BapomeTpudeckas opmyna.
KnHemaTunka KpBONMHENHOIO ABMXKEHUS.
3akoHbl AnHamMukn. CBoncTBa cun.
MpnHUKUN oTHOCUTENBHOCTU. [IBUXKEHME B HEMHEpPLMASbHBIX CUCTEMAaX OTcYeTa
3aKOHbI COXpaHEHUA UMMynbCa, 3HepPrum, MOMeHTa UMnynbsca.
KonebaHus ceoboaHble n BbIHYy»XaeHHble. OnucaHune konebaHnn. PesoHaHc
10 BonHbl B ynpyrux cpegax. BonHoBoe ypaBHeHME. YpaBHEHME MOHOXpOMAaTUYECKOn Geryuien
BOJIHbI, OCHOBHbIE XapaKTEPUCTUKN BOSTH.
11 BHYTpeHHSAS 3Heprus nageanbsHoro rasa. PaboTta tepmogmHammudeckon cuctemol. Konmyectso
TEennoThbl.
12 TennoemMKkoCTb. 3aKOH paBHOpacnpeaeneHnsa a3Heprum no cteneHsam cBoboabl MOneky-.
13 MNMepBbIi 3akoH TepMmoguHamukn. ObBpaTumble 1 HeobpaTumblie npouecchl. LlMknuyeckue
npouecchol. Linkn KapHo.
14 KoadppuumneHT nonesHoro 4encTBnA TensioBbIX MalmH. BTopon 3akoH TepMoaMHaMuUKu.
15 JHTponus 1 ee cTaTUCTUYECKas nHTepnpeTauuns. BospactaHme aHTponum npu
HepaBHOBECHbIX npoueccax. [paHnLbl NPUMEHMMOCTU BTOPOro 3aKOHa TEPMOANHAMUKM.
16 Cunbl MONekynsapHoro B3ammogenctsunsa. PeanbHble rasbl. YpaBHeHve BaH-gep-Baanbca.
lMepexonq w3 rasoobpasHoro cocTtosHus B xuakoe. Kputuyeckme napameTpbl. dddekT
[xoyna-TomcoHa.
17 OnekTpocTaTuka. Anektpuiecknin 3apsag. 3akoH KynoHa. Hanpsi»keHHOCTb 3MeKTpUYeCcKoro
nons. MNpuHumn cynepnoauumn. MNMoteHuman. PasHocTb noTeHumanoB. ANanekTpuk B
anekTpudeckom none. Aunnosnb. [unonbHbIn MOMEHT. BekTop nonspmusauuu.
ornekTpocTtaTudeckasa teopema Faycca.
18 MOCTOSAHHbBIN 3NEKTPUYECKNIN TOK U €ro 3aKOHbI
19 MarHnTHOoe none Toka. 3akoHbl bruo-CaBapa-flannaca n Amnepa. Cuna JlopeHua. Bektop
MarHUTHOM MHAYKUMK. [1OTOK BEKTOPA MarHUTHOW MHOYKUMN Yepes3 3aMKHYTYIO NOBEPXHOCTb.
20 [NepeMeHHbIN INEeKTPUYECKUN TOK N ero xapakTepucTukn. MHOAYKTUBHOCTb U eMKOCTb B Lienu
nepemMeHHOoro Toka.
21 DnekTpoOMarHUTHbIE BOSHbI U UX XapaKTEPUCTUKN.
22 NIHTepdepeHumns cBeTa U ee 3aKOHbI.
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23 ndopakumns ceeTa U ee 3aKOHbI.

24 KopnyckynapHo-BOSIHOBbIE CBOMCTBA YacTul, Mmkpomupa. Atom bopa

25 YpaBHeHune WpeaunHrepa. BornHoBasa yHKLUMA 1 ee CTaTUCTUYECKOE TOSTKOBaHME.
KBaHTOBaHWe 3HEpPrum 1 MOMeHTa uMmnyribca.

26 CocTaB agpa aToMma. BaanmogencTeme HyKITOHOB B 94pe. AaepHble cunbl 1 mogenm
aToMHoOro sapa. EctectBeHHasa n nckyccTeeHHasi pagnoakTUBHOCTb.

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

MpuMep KOHTPONbHO-U3MEPUTENLHOIrO MaTepuana ans
3K3ameHa

YTBEPXOAKO

3aBeaytowmi
Kadhenpoun saepHom
doM3nKN

Kagmenckun C.I".
1.09.2020

CneumanbHocTb:01.05.01dPyHAaMEHTaNbHbIE MAaTEMATUKA U MEXaHUKA
Oucumnnuna:b1.0.23 dusumka

Bua KoHTpons: ak3ameH

Bua atTectaunmn: npomMexyTouHbIN

KoHTponbHO-u3meputenbHbin matepuan Ne

1. PacnpegeneHue monekyn naeanbHOro rasa no cKopoctsiMm (pacnpegeneHne Makceenna)
1 B none noteHumanbHbIX cun (pacnpeaenerHne bonbumaHa). bapomeTpuyeckas
dopmyna.

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

3. BeckoHe4HO AnuHHas npsmasn HUTb 3apsXeHa PaBHOMEPHO C JIMHENHON
nnoTHocTbio A = 0,40 MKKn/m. Bbluncnntb pasHOCTb NOTEHUManoB ToYek 11 2,
€CNK ToYKa 2 HaxoguTca ganblue oT HUTKH, Yem Touka 1, B n = 2,0 pasa

OnucaHue TexHomnornm npoeeneHus

MpoMexyTouHas aTTecTaumus NPOBOANTCA B COOTBETCTBUM C MOMNOXEHMEM O MPOMEXYTOUYHOM
aTTecTauum obyvaloLmMxXca No nporpaMmam BbiCLLEro 0GpasoBaHus.
KoHTponbHO-U3MepuTenbHbie  MaTepuanbl  MPOMEXYTOYHOW  aTTecTauuMu  BKIoYaloT
B cebGsA TeopeTMyeckme Bonpochl, MO3BONALINE OLEHUTb YPOBEHb NMOMYYEHHbIX 3HAHWI 1
npakTU4Yeckoe 3afaHne, No3BOoNALWMNE OLEHNTL CTEMNEHb CDOPMUPOBAHHOCTU YMEHUIA U
HaBbIKOB.

TpGGOBaHMH K BbIMOJIHEHUIO 3a4aHUMN, LIKanbI U Kputepumn oueHnBaHnsA

[nsa oueHnBaHus pe3ynbTaToB o6yqu|/|;| Ha 3K3aMeHe NCNnosb3yeTcH 4-6annbHag wana:
«OTJTUYHO», «XOPOLLUO», «yOOBJIETBOPUTESIBHO», «KHEYOOBIIETBOPUTETIBHO»



KpVITepVIVI OLIeHMBaAHNS KOMMNETEHLNI

YpoBeHb ChOpPMUPOBAHHOCTM
KoMMeTeHLnn

LLikana oueHok

MonHbIN OTBET Ha BONpOCh! buneTa n
OOMOMHUTENbHbBIE BOMPOCHI, NPaBUbHOE U
nornHoe pelleHne 3agad ovneta.

[MoBbILWEHHbIN YPOBEHDb

OTnnyHo

[na nonHoro oTBeTa Tpe6y+0Tc;| HaBogdlne

BOMpPOCHI. HenonHble oTBETHI HA
OononHuTelbHble BOMPOCHI. HenonHoe
pelweHne 3aaad bunera.

ba3soBbIli ypoBEHb

XopoLuo

HenonHbin 0TBET Ha Bonpockl buneta
HenonHble oTBETbI HA AOMNONHUTENbHbIE
Bonpockl. O6wun obbem
NPOAEMOHCTPUPOBAHHbIX 3HAHWIA NPU 3TOM
He MeHee 75%. PelueHne 3apay buneta c
owmbkamu.

[NoporoBbii ypoBEHb

yooBneTsopute
NbHO

HenpaBunbHbIi OTBET Ha BOMpoCkl buneta
HenonHble 0TBETLI HA JONONMHUTENbBHbIE
Bonpockl. Obwmi 06bem
NPOAEMOHCTPUPOBAHHbLIX 3HAHWIA NPY 3TOM
MeHee 75%. OTcyTCcTBME pELUEHHOMN
3agaum bunerta.

He
yooBneTsopute
NbHO




