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Paboyas nporpamMma guCUMNMHBI COCTaBMeHa B COOTBETCTBMU C heaeparnbHbIM rocyaapCcTBEHHbIM 06pa3oBaTerbHbIM
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CocrtaButensb (1):

KaHanaaT U3NKo-maTeMaTUyecknx Hayk, AOLEHT PymbiHckasa U.IT.
KaHaMAaT TEXHUYECKMX HayK, AOLEHT Jlypbe B.B.

Ot kadbeapbl cocTaBuTens: MBaHoB KOHCTaHTUH
3aBeayowuii kacdeapomn prsnkm "eopruesmy

OT BbINycKatoLen kagenpbi: ColwHnKkoB AHTOH
3asegyowmn kagegpom Bnagnmuposuy

MeToguyecknin otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gaucuunnuubl: ChopmupoBaTtb KOMNETEHUMN obyvarowerocss B obnactu ousmku Ansg Ucnosib3oBaHuns
3aKOHOB (PU3NKK, PUINYECKMX METOAOB MCCNeaoBaHUs U aHanuiza B obbeme, HeobxoguMmMoM Ansi npodeccuoHarnbHom
[eATeNbHOCTH

1.2 3apgauv AMcUMNUHbI:

*M13yunTb OCHOBHbIE (PU3NYECKME 3aKOHbI, FPaHULbl 1 06NacTN X NPUMEHEHUS

*M3yunTb CUMBOMMKY pU3nNYECKNX 0603HAYEHUN N OCBOUTbL OCHOBHbIE CMOCOOLI pelleHust U aHanm3a U3nYeckmx
3agad

*Pa3BunTb HaBbIKM P3MYECKOro MblLLNEHUS, yMEeHUs paboTaTb ¢ pasnuyHbiMy npubopamm

*Bectu npodheccroHanbHbI aHanu3 pesynbTaToB Hay4YHO-NabopaTopHOro aKCNepuMeHTa

*OCBOUTbL HaBbIKM CTAaTUCTUYECKON 06paboTkM pe3ynbTaToB 3KCNEPUMEHTOB, CAMOCTOSATENbLHO BbiOMpaTh MeToabl
06paboTkmM pe3ynbTaToB N3MEPEHUN

1.3 Tpeb6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 00y4aloLlerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT Co3faHne OCHOBbI Anst hOPMUPOBAHUS KOMMETEHLMIA, YKa3aHHbIX B M.
2, Npy N3y4eHUn ANCLMNINH:

OucumnnuHa 633leyeTCF| Ha KOMMNeTeHUunsX, CdDOpMVIpOBaHHbIX Ha npegbigyuiemMm ypoBHE 06pa3OBaHMﬂ

2 KOMNETEHUNUN OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-1: CnocobeH NPUMEeHATb eCTeCTBeHHOHay4HbIe U OGLLIeVIH)KeHeprIe 3HaHuA, MmeToAbl MaTeMaTU4eCKoro
aHanusa n mogennpoBaHus, TeopeTu4eCcKoro u aKkcnepmmMmeHTanbHOro uccnegosaHusa B npod)eccvaaanoﬁ
AeATeNIbHOCTU

3HaTb: OCHOBHblE€ 3aKOHbl U CbVI3VILIeCKVIe ABJIEHUA; q3VI3VILIeCKVIe BEJIMYNHbI U KOHCTaHTbIl, UX onpeaeneHna n eguHuubl
n3mepeHnd; OCHOBHbIE Ccnocoo6bI 06p360TKVI pe3yibTaToB SKCNEepUMEeHTalrbHbIX nccrnegoBaHun

YMeTb: MCnonb3oBaThb d)I/I3VI‘-IeCKI/Ie 3aKOHbI M 0O BACHATL (bmamqecme ABNeHna ana peweHna pas3nnyHbixX 3agad

BnapeTtb: HaBbIkamMu npakTn4eckoro npuMeHeHnsa 3akoHOB (bVI3VIKI/I

3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHasa paboTa

HanmeHoBaHue n cogepxaHne pasgernos, TeM U % Efa CP dopma
YYEBHbBIX 29x| Mex Mp. Na6. | (yace) | TEKYILETO
3aHATUIA 3 gm (yacel) | (4ackl) | (vacs) KOHTpOnsi

Paspgen 1. MexaHuka

Tema 1. KuHemaTtunka noctynaTensHOro 1 BpawiatensHoro

OBUXEHMS]

MpakTtnyeckoe 3aHsaTMe 1. KuHemaTtumka noctynaTenbHOro

aBwkeHus. KnHematumka BpawaTenbHOro ABMXeHNs 2 2 4 7

JlabopaTopHoe 3aHATue: BBegeHue B Teoputo
norpelwHocTen. Metoabl 06paboTkm pesynbTaToB
n3mepeHui

Tema 2. [JuHaMmuka nocTynaTenbHOro 1 BpallatensHoro
OBWXeHnst TBepaoro tena. 3akoHbl HbloToHa
MpakTnyeckoe 3aHsaTME 2. [IMHaMMKa NoCTynaTenbHOro 1 2 2 3 6 K
BpaLLaTENbHOIrO ABMKEHUS

JlabopaTopHoe 3aHaTue: Paszgen "MexaHuka"

Tema 3. CBoWcCTBa NPOCTPaAHCTBA U BPEMEHW. 3aKOHbI
COXpaHeHUs 3HepPrumn, UMNynbca, MOMeHTa NMMysbca
MpakTnyeckoe 3aHsTME 3. 3aKOHbI COXPAHEHUS SHEPTUN, 2 4 6
uMnynbca, MOMeEHTa UMnynbca

MpakTnyeckoe 3aHAaTME 4. BbINONHEHNE KOHTPOSTbHON

paboTbl Ne1

Tema 4. dnemeHTbl cneynanbHon 1 obLLen Teopun 2 775
OTHOCUTENbHOCTU

Pasgen 2. MexaHun4yeckue konebaHnsa v BOmHbI

Tema 5. CBOGOAHbIE rapMOHMYECKNE KOnebaHus. 1 5

3aryxarwLime 1 BbIHYXXOEeHHble konebaHus. Pe3oHaHc

Tema 6. Ynpyrue BornHbl. BonHoBoe ypaBHeHue
MpakTnyeckoe 3aHsTe 5. CBoOGOAHbIE FAPMOHMYECKNE n
konebaHus. CnoxeHune konebaHun. 3atyxatowme
konebaHus. Ynpyrue BOSHbI

JlabopaTopHoe 3aHaTue: Pasgen "MexaHn4veckne
konebaHusi n BONHbI"




Pasgen 3. MonekynapHasa usnka n TepmogmHammka

Tema 7. MKT ngeanbsHbix rasoB. [lepsoe Havarno
TepMoaANHaMUKK. TennoeMKoCcTb
MpakTnyeckoe 3aHATHE 6. YpaBHEHUE COCTOSHUSA
naeanbHoro rasa. Misonpouecchl

Tema 8. QHTponua. Bropoe Havano TepmMoanHaMmnKkm.
Teopema HepHcTa

MpakTnyeckoe 3aHsTHe 7. [NepBoe 1 BTOPOE Ha4ano
TEPMOANHAMUKMN

MpakTnyeckoe 3aHATME 8. BbINONHEHNE KOHTPOSTbHOMN
paboTtbl Ne2

JlabopaTopHoe 3aHATHe: Pa3gen "MonekynapHas umsmka
n TepMoguHamumka"

Tema 9. Ctatuctmyeckue pacnpegenexdmsa Makcsenna u
bonbuymaHa. bapomeTtpuyeckas dopmyna

Tema 10. ABneHunsa nepeHoca. ArperatHoe COCTOSAHME
BeLlecTBa
JlabopaTopHoe 3aHaTHE: NToroBoe 3aHATHE

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npomexyTovHas atrectaums (3ayer)

16

16

16

59,75

0,25

Pasgen 4. OnekTpu4ecTso U MarHeTu3m

Tema 11. QnekTpudeckoe nosne B Bakyyme. BennumHel,
XapakTepusyoLLne 3neKTpocTaTMyeckoe none, u cBs3b
Mexgy HUMu

MpakTnyeckoe 3aHsaTme 9. 3akoH KynoHa.
HanpskeHHOCTb aneKkTpocTaTmyeckoro nons. Teopema
aycca

MpakTnyeckoe 3aHsTme 10. MoTeHuyunan. CBasb Mexay
HaMNPsPKEHHOCTBIO N MOTEeHUWanom

JlabopaTopHoe 3aHATue: BBogHoe 3aHATHE
"OnekTponameputensHble Npnbopbl. Knacc TouHOCTM
3NeKTpoM3MepuTenbHbIX Npndopos. Onpeaenexnne
norpeLuHocT npubopa no knaccy To4HocTn"

Tema 12. dnekTpuyeckoe none B BELLLECTBE.
Ouanektpuku. Monapusauuns ManNekTpUKos B
ANEKTPUYECKOM MNoJie. QHEPIUs ANEKTPUYECKOro MNos.
OrneKkTpuyecknin Tok

MpakTnyeckoe 3aHsTME 11. 3aKOHbLI NOCTOAHHOIO TOKa
JlabopaTopHoe 3aHaTue: Pasgen "OnekTpuyectso”

Tema 13. MarHuTHoe nose B Bakyyme. 3aKoHbl
MarHeTusma. fBneHue aneKkTpomMarHMTHOM UHAYKUMK.
YpaBHeHus MakcBenna B uHTerpansHon popme ans
BaKyyMma.

MpakTtnyeckoe 3aHsaTME 12. 3akoHbl MarHetmama. Cuna
JlopeHua. 3akoH nonHoro Toka. ABnexHune
3NEeKTPOMarHMTHON MHAYKLUN

MpakTtnyeckoe 3aHsaTME 13. BbINONHEHNE KOHTPOSTbHON
paboTbl Ne1

JlabopaTopHoe 3aHaTue: Pasgen "MarHetusam”

Tema 14. YpaBHeHna Makcsenna B anddepeHumnansHoOn
dopme. dnekTpomMarHuTHble BonHbl. CBONCTBA
ANEeKTPOMarHUTHbIX BOSH. NHTepdepeHuns n audpakums

Tema 15. Bsanmogencreme anekTpoMarHMTHOro
n3ny4veHus ¢ BellectsoM. 3akoHbl Panes, byrepa.
Monsipu3oBaHHOE 3MEKTPOMArHUTHOE U3Iy4YeHne
JlabopaTopHoe 3aHaTue: Pasgen "MNonapusauns ceeta”

Pasgen 5. KeaHToBas cduauka. dusmka TBepgoro tena.
ApnepHasa usmka

Tema 16. Tennosoe n3ny4YeHe 1 3aKoHbl abCOMNKTHO
yepHoro Tena. Potoadpekt. Apdekt KomntoHa
MpakTnyeckoe 3aHsaTMe 14. 3aKoHbI TENNOBOrO
nany4yeHus. dotoaddekt. ddhdekt KomntoHa




Tema 17. KopnyckynsipHO-BofTHOBOW Ayanusm. BonHbl ae
Bporinsa. CooTHoLWeEeHUss HeonpeaeneHHoCTeN
enseHbGepra. BonHoBasa dyHKUunA. YpaBHeHue

WpeouHrepa

Mpaktnyeckoe 3aHsaTme 15. CooTHOLWEHME
HeonpeaeneHHocTel Nen3eHbepra. YpaBHeHne

WpeaunHrepa

MpakTnyeckoe 3aHaTME 16. BbINONHEHNE KOHTPOSTbHON

paboTtbl Ne2

Tema 18. 3oHHasa Teopus TBepAbIX Ten. Jlasepsbl
JlabopaTopHoe 3aHaTue: Pasgen: "KesaHToBas dpusmka”

Tema 19. CTpoeHue aTtoMHbIX 9aep. PaanoakTmBHOCTb.

AnepHble peakuun

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

17 30

KoHcynbTaumm u npomexyTodHas attectaums (Sk3ameH)

2,5

245

Bcero koHTakTHas pa60Ta n CP no gucumnnuHe

101,75

114,25

Wcnonb3oBaHue 6anibHO-peNTUHIOBOWM CUCTEMbI HE NMPEAYCMOTPEHO.

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvipoBaHue y4ebHbIM NiiaHoOM He NpeaycMoTpeHo

5 BANNIbHO-PEUTUHIOBASI CACTEMA OLIEHUBAHUA

6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUSA PE3YNIbTATOB

OBYYEHMA

6.1 MNokasaTenn oueHNnBaHusA

Kog koMneTeHumm

MokasaTtenu oueHnBaHNs pe3ynbTaTtoB O6y‘-IeHI/IF|

OTl1K-1

dopMynupyeT 1 MHTEPNPeTUPYET OCHOBHbIE 3aKOHbI:

MeXaHWKW1, MOMEKYNAPHOW DU3UKU U TEPMOAUHAMUKU, SNEKTPUYECTBa U MarHeTnama,
KBaHTOBOW (OU3NKMN; COOTHOCUT Cnocobbl 06paGoTkM pedynbTaTos y4ebHoro nabopaTopHOro

9KCNnepumMeHTa C afieMeHTaMn Teopuin NOrpeLlHOCTH.

PeliaeT TMnoBble, KONUYECTBEHHbIE N KAYECTBEHHbIE 3a4a4M MO OCHOBHbLIM pasgenam

DU3NKN.

Ob6bBACHAET B3aNMOCBSA3b OCHOBHbIX d)VI3VI‘-IeCKVIX 3aKOHOB U UX 3HA4YeHne npu peweHnn

3agaud.

6.2 Cuctema 1 KpuTepuUn oLleHUBaHUA

LWkana oueHnBaHuns

Kputepun oLeHMBaHUA chopMMpOBaHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnn4yHO)

O6yuatoLuiics NokasbiBaeT BCECTOPOHHEE
¥ rnyBokoe 3HaHNe OCHOBHBIX (U3NYECKUX
3aKOHOB, CBOGOJHO OPUEHTUPYETCS B
OCHOBHBIX MOHATUSAX, TEPMUHAX W
onpeaerneHnsx Npyu oTBeTE; YCBOWUN
OCHOBHY!O 1 3HaKOM C JOMONHUTENBHOA
nuTepaTypoi; 06 bSACHSAET B3aUMOCBSI3b
OCHOBHbIX (PU3NYECKUX 3aKOHOB U UX
3HayeHue Ans nocneayowen
npoeccuoHarnbHon AedTenbHOCTY;
NPOSIBMSIET TBOPYECKME CMOCOBHOCTM U
LUMPOKYIO 3pYAULMIO B UCMONb30BaHUM
y4yebHoro matepuana.

4 (xopoLwuo)

OO6y4atowmiica nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HAaHUI OCHOBHbIX (OU3NYECKNX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATUSAX N ONpeaeneHnsx; yceoun
OCHOBHYIO NUTepaTypy; AonyckaeT
He3HaunTeNbHbIE NOrPELUHOCTY MpK
OTBEeTax Ha BOMPOCh! 3k3aMeHaLMOHHOTO
6uneTa n QoNonHUTENbHbIE BONPOCHI
npenogaesarens.




OO6yyatoLmincsa nokasbiBaeT 3HaHUS
y4yebHOro maTepuana B MMHUMarnbHOM
obbeme; MoxeT chopMynmpoBaTb
dusmyeckne 3aKoHbl, MOHATUSA U
onpegeneHus, HO Npu 3ToM, Aonyckas
6onbLIOe KONUYECTBO HEMPUHLMMUANBHbIX
oLWKnBOoK; 3HaKOM C OCHOBHOW NUTEpaTypoW;
[OOMyCKaeT CyLLeCTBEHHbIE OLINOKN B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
nx noa pyKoBOACTBOM npenogasaTens.

3 (yRoBNeTBOpUTENLHO)

O6yuarlolumincsa He MMeeT 4OCTaTO4YHOro
YPOBHS 3HAHUSI AUCUMNIIUHBI; HE MOXeT
cpopMynupoBaTh OCHOBHbIE PU3MYECKUE
3aKOHbI; NMOXO OPUEHTUPYETCA B OCHOBHbIX
2 (Hey[oBNEeTBOPUTENbLHO) | MOHATUSAX Y ONPeAeneHuUsX; NoXo 3HAaKOM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
OTBeTe Ha 3K3aMeHe CYLLIECTBEHHbIE
OLUMGKM 1 HE MOXET YCTPaHUTb UX Aaxe
noJ pyKoBOACTBOM npenoaaeaTensi.

O6yqalou.w|17|c;| NnoKa3biBaeT BCECTOPOHHEE
3auTeHo n FJ'IY60K06 3HaHWEe OCHOBHbIX d)l/l3|/|‘-IeCKI/IX
3aKOHOB,

CcBOOOAHO OPUEHTUPYETCS B OCHOBHbIX
NMOHATUAX, TEPMUHAX U ONpPeaeneHmnsXx;
YCBOWS1 OCHOBHYHO U 3HAKOM C
OOMNOMHUTENBHOW NUTEPATYPON; MOXET
06BACHUTL B3aMMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB M UX 3HAYEHWE OIS
nocneaytowen npodeccnoHanbHom
0eATenbHOCTU; MPOSIBNSET TBOPYECKME
CMoCcOOHOCTM B UCMOMb30BaHUN y4eBOHOro
maTepuana.

O6yualolumincsa He MMeeT 4OCTaTO4YHOro
YPOBHS 3HAHUSI AUCUMNIIUHBI; HE MOXeT
ccpopMynupoBaTb OCHOBHblE PU3MYeckue
3aKOHbI; NII0XO OPUEHTUPYETCA B OCHOBHBbIX
He 3auteHo MOHATUAX U ONpPefeneHnsax; NinoxXo 3HAKOM
C OCHOBHOW NUTepaTypoit; AoMNycKaeT npu
OTBETE Ha 3a4eTe CyLLECTBEHHbIE OLLMBKU 1
HE MOXeT YCTPaHUTb UX Aaxe nof
PYKOBOACTBOM NpenogasaTtens.

6.3 TunoBble KOHTPOJbHbIE 3ajaHUs U/ UHble MaTepuanbl, UCMOMb3yeMble ANSl OLeHKU pe3ynbTaToB
obyuyeHus
6.3.1 TunoBble KOHTPOSbHbIE BOMPOCHI

Ne n/n dopmMynnpoBKM BONpPOCOB

Cemectp 1

KuHematuka nocTynaTesibHOro ABM>XeHuna MaTepmaanoﬂ TOYKMU

KuHematuka BpawlaTesibHOro ABm>XeHmna MaTepmaanoﬂ TOYKM U TBEPAOro Tena

Csasb mexnay TNIMHENHBLIMU U YrnoBbIMU XapakTepuctnkamm OBm>xxeHmna

OuHamuka nocTynaTesibHOro ABM>XeHu4. MoHaTue LUeHTpa nHepuunn. 3akoHbl HbtloToHa

MoHaTne 06 nMnyrnbce, MOMeHTe nMmnynbca, MOMEHTE CUNblI

MomeHT nHepunm TBepaoro tena

OuHamunka BpawlaTenibHOro ABMXXeHna TBepaoro tena. BTOpOVI 3aKkoH HbloToHa ang BpawaTeribHOro ABM>XeHus

I'Ipe,D,CTaBneHme 0O MexaHn4eCcKon QHepruun. KuHeTudeckasd, noteHumnansHas Hepru4a. PaboTa cunebl

3akoH COXpaHeHunsa MeXxaHU4ecKom Heprnun

3akoH COXpaHeHuna nmnynbca

— ] -
2S|ofo| ~ |o|o[s|w|v]-

3akoH COXpaHeHna MOMeHTa nMmnyrbca




CaolictBa nNpocCTpaHCTBa U BpeMeHn: 0.AHOPOAHOCTbL NMPOCTPaHCTBA, N30TpOoNnA NpocTpaHCTBa, 0AHOPOAHOCTb

12 BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs

13 Mpeobpa3oBaHusa koopanHAT U BPEMEHM B Knaccuveckon pusmke. MNpuHUmMn oTHocutensHoctn Manunes

14 MoctynaTbl OWHLWTeNnHa

15 Mpeobpa3oBaHusa koopanHaT 1 BpemeHu JlopeHua

16 Cnepncteus u3 npeobpasoBaHuii JlopeHua

17 PensTMBUCTCKNIA 3aKOH CINOXEHWSI CKOPOCTEN

18 PensatuBucrtckas guHammka

19 B3anmocsssb macchl 1 aHeprum. dopmyna OuHLWTENHa

20 MoHATne 06 o6LLE TeopUN OTHOCUTENBHOCTHU

21 KonebatenbHoe aBmkeHune. [apMoHMYeCKUe NMHENHbIE KonebaHus

22 CnoxeHne ogHoOHanpaBeHHbIX U B3aMMHO MepPNeHANKYsipHbIX KonebaHun

23 3aryxatowyme konebaHums

24 BbiHyxaeHHble konebaHus

25 flBneHve Pe3oHaHca

26 BonHbl B ynpyron cpege

27 YpaBHEeHue NIioCKon BOSHbI

28 BonHoBoe ypaBHeHne

29 OcHoBHble nonoxexHuna MKT rasoB. igeanbHbi ras

30 OcHoBHoe ypaBHeHune MKT. 3akoHbl ABoragpo, [lansTtoHa

31 MapameTpbl MaKPOCOCTOSAHMS CUCTEMb. TepMmoguHammyeckas Temnepartypa v AaBrneHue. YpaBHeHue
MenpgeneeBa-KnaneripoHa

32 Yucno cteneHen ceoboabl Monekyn naeansHoro rasa. Pabota u BHyTPEHHSIA SHeprusa naeanbHoro rasa

33 lMepBoe Havyano TepMoaMHaMUKN

34 M3onpouecchbl

35 TennoeMKocTb naeanbHOro rasa

36 ApnunabaTtnyeckuii npouecc. YpaBHeHUe agnadatol

37 MoHaTne 06 aHTponum no Knaysuycy. Kayectso aHeprum

38 CratucTtudeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKm

40 Pacnpegenexue monekyn no ckopocTtam (pacnpegeneHne Makcsenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHue monekyn no sHeprusam (pacnpeaeneHve bonbumaHa)

43 ®usnyeckas knHeTnka. CpeaHasa anvHa ceoboaHoro npobera u aheKTUBHLIM AuameTp MOMNeKyn

44 Ouabdyaus

45 TennonpoBoAHOCTb

46 fBneHune BA3KOCTU

47 ArperaTHoe cocTtosiHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena

48 YpaBHeHUue COCTOSAHMA peanbHoro rasa. Misotepmbl peanbHoOro rasa

49 dazoBble nepexoabl. TporiHasa Touka

50 Mopenu cTpoeHus xugkocten. NNoBepxHOCTHOE HaTXkeHne. KanunnspHble aBneHus

Cemectp 2

51 OnekTpu4yeckue 3apsabl. Mogenb To4e4HOro 3apsiia U MOAenu ¢ HenpepbIBHBIM pacnpegeneHmem 3apsaa

52 3akoH KynoHa. HanpsiKeHHOCTb 3neKTpocTaTU4eckoro nons

53 [MoToK BEKTOpa HaMNpshPKeHHOCTU aneKkTpocTaTndeckoro nons. Teopema Maycca ans sekropa E

54 Mpumepbl pacyeTa nonen 6eCKOHEYHON NNOCKOCTU, 3apsXKeHHoW cdepsl, wapa

55 lMoTeHumnan aneKkTpocTaTU4eCcKoro Nons

56 B3ammocBsa3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom

57 Linpkynsuma sektopa E. Teopema o unpkynsumm sekropa E

58 [MocTosIHHbIN 3ﬂeKTva/I‘-IeCKI/II7I Tok. Cuna Toka. Bektop nnoTtHocTu Toka. 3akoH Oma B UHTerpanbHon u
andpdepeHumansHon dopmax

59 OnekTpuyeckoe none B BelecTBe. [onspHble N HENONAPHbIE ANSMNEKTPUKU. BeKTOp Nonsapns3oBaHHOCTY.
[unanekTpnyeckasi NpPOHMLEEMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHMTHOM MHOYKLMK

61 3akoH bBwuo Casapa llannaca. NHOyKUMa MarHMTHOro Nons NPsSIMOSIMHENHOrO NPOBOAHUKA C TOkoM. [None

KpYroBoro Toka




62

3akoH Amnepa. Pamka ¢ Tokom B marHuTHom nosne. Cuna JlopeHua

lMoTok BEKTOpa MarHUTHOM UHAYKUMK. Teopema o umpKynsiumm BekTopa B. 3akoH nonHoro Toka. Teopema

63 "aycca ans MHOYKUUM MarHUTHOTO Mons

64 MarHuTHOe none coneHomnga n Toponga

65 fBneHve anekTpomarHMTHOM uHAyKumn. 3akoH ®apages JleHua

66 fBneHne camomHaykumn. MHOYKTMBHOCTb KOHTYpa. B3aanmHas nHgykuus. TpaHcgopmaTop

67 OHeprus aNekTpUYEecKoro U MarHMTHoro nonsi. Bektop MonHTUHra

68 YpaBHeHusa MakcBenna B MHTerpanbHon oopme A1s Bakyyma

69 MarHuTHOe norne B BellecTBe. BekTop HamarHM4eHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHutHas
NPOHMLLAEMOCTb

70 Bugpbl marHeTukoB. [luamarHeTkun 1 napamarHeTuku, doeppomarHeTmkm

71 OnekTpomMarHuTHble BOSHbI. CBOWCTBA 9MeKTPOMarHUTHbIX BOSH

72 WHTepdepeHuuns ceeTa

73 HOudpakuus ceeTta. MpuHumn MNonreHca Ppenens. Metoa 3oH OpeHens

74 Monspusauusa ceeta. Bugbl nonsipmusaumun. MNonsipusatopbl. 3akoH Mantoca

75 [eoriHoe nyyenpenomnenune. ickycctBeHHoe ABoviHOe nyyenpenomneHme. ddekT Keppa

76 OnTuyeckas akTMBHOCTb BellecTB. Addekt Papages

77 PaccesHue n nornoweHmne ceeta. 3akoH Panes. 3akoH Byrepa

78 Tennosoe nany4yeHue. NoHATre 06 abcontoTHO YepHOM Tene. 3aKoHbl TeNOBOro N3nyyYeHus

79 ®opmyna Panesa-[xuHca. [unoTesa NnaHka. ®opmyna MNMnaHka onsa nanyyeHns abcontoTHO YEpHOro Tena

80 BHewHun dotoaddekt. 3akoHbl hoToadhdekTa. Popmyna dnHwTenHa ana potoaddekTa

81 KopnyckynspHo BonHOBOW Ayanu3am MukpoobbekToB. unoTtesa ae bponns. BonHbl ae bpowinsa

82 OcobGble cBovicTBa MMKpoo6beKTOBv. COE)THOLLIeHI/IFl HeonpeaeneHHocTen [enseHbepra. Cneacreus
COOTHOLLEHWst HeonpeaeneHHocTewn [enseHbepra

83 BonHOBaﬂ_cbyHKu,Mﬂ. MpuHUMN cynepnosnuun B KBaHTOBOW MexaHuke. YpasHeHue WpeavHrepa ang
cBobOOAHOW YacTMLbI

84 YacTtunua B 6eckoHeYHo rnyboko o4HOMEPHON NoTeHUManbHom asme. KBaHToOBaHWE aHeprum

85 CtpoeHue atoma no Pesepdopay. MNocTtynatel Bopa. Teopusi Bopa atoma Bogopoaa 1 BogopoaornoaobHbIX
WNOHOB

86 KBaHTOBbIE Yncna. MNpocTpaHCTBEHHOE KBaHTOBaHWe

87 MpuHumn Maynn. MHoroanekTpoHHble aToMbl. [Nepuognyeckun 3akoH MeHgeneesa

88 30HHas Teopus TBepabIx Ten. Metannsl, agnanekTpuku. MNonynposogHuku. NMpoBognumMocTu p 1 n TUMNOB

89 YpoBeHb ®epmun. KOHTakTHas pasHOCTb NOTEHLUMANOB. TEPMOIEKTPUYECTBO. P-N NEPEXOL

90 CnoHTaHHOe 1 BblHYXAeHHOe usny4deHue. Jlasepbl. Tpex n 4eTbipexypoBHEBas cxema Na3epHon reHepauum

91 CTpoeHune atoMHOro sapa. QHeprusi CBA3W HYKNOHOB B sigpe. N3oTonbl

92 OedbekT macchl. YaenbHasa aHeprys CBA3W HYKITOHOB B 94pe. faepHble Cunbl

93 Mopenu sgpa

94 PaguoaktuBHOCTb. 3akoH pagmoakTMBHOroO pacnaga. Bugsl pagnoaktmeHoro pacnaga

95 ApnepHble peakumun. LienHas peakuus Ha MeAneHHbIX HEMTPOHax

96 ApnepHbii peakTop

97 TepmosigepHas peakumsi

08 B3anmogenicTBme pagnoakTMBHOIO U3nydeHus ¢ BelecTBom. bronormyeckoe gencrene pagmoakTMBHOMO
n3ny4yeHuns

99 Knaccudumkaumsa anemeHTapHbIx Yactuu. [oHsaTue o ctaHgapTHOM Mogenu

100 KeapkoBasi Mmogenb sapa

6.3.2 TunoBbIe TeCTOBbIEe 3a4aHus

He npegycmoTpeHo




6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuNA (3a4ayu, KeUChbl)

1. TBepaoe Teno BpalwaeTcsl BOKPYr HEMOABMXKHOM OCK MO 3aKoHy ¢ = 6t-2t3, pag. Halitu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHsieTcs No 3akoHy x=2t2+t +1, m.
Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxalowmx konebaHum MasTHYKa ymeHbLLMNach B e pa3. KakoB koaddumumeHT
3atyxaHus B7?

4. B HeKoTOpoWn TemnepaTypHON 06nacTn 3HTPONUSA TEPMOAMHAMMUYECKON CUCTEMBI MEHSETCHA C TEMMEpPaTYpPoOW
no 3akoHy S=5T, [1x/K. Kakoe Konn4ecTBo TeNsoThl NOMy4YaeT cuctema npu

obpaTumom HarpesaHun B aTolt obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTtatmyeckom none, ob6pasoBaHHOM CUCTEMOW pacrnpedeneHHbIX 3apsaoB, MOTeHUMan MeHseTcs no
3aKoHy @=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPMYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpenennTb CKOPOCTb 3MNEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ag=2,4 B.

7. Cvna Toka B NpOBOOHUKE paBHOMEPHO Bo3pacTaeT oT 0 o0 4A B TedeHune 4c. Onpenenutb 3apsa,
npoLleawmi Npyu 3TOM No NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOyKTMBHOCTL aToro coneHounaa 5MH. Onpegenutb
KONMYecTBO BUTKOB corleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. lyy cBeTa, npoxoas Yepes cnov nega (n1 =1,31), nagaet Ha anMasHyto NNacTUHKY
OoTpaxkaeTcs, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 ObINT MakcMManbHO MNONAPU30BaH?

10. OnpegenuTb ANVHY BOJSHbI, OTBEYAKOLLENA MAaKCUMYMY MCMYyCKaTeNbHOM CnocOBHOCTN abCoNoTHO YEPHOro
Tena, ecnv ero sHepreTMyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYeHnem
¢ AnvHon BonHbl 200HM.

12. Kakomy yriny paccesiHusi oTBe4aeT MakcumMarnbHOe KOMNTOHOBCKOE CMeLLeHMe OJIMHbI BOSTHbI?

13. Hantu onvHy BonHbl ae bponnsa onsa anekTpoHoB, NpoLleALwnX YCKOPSAIOLLYI0 pa3HOCTb NOTeHUManos
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeyb.

14. nutensHOCTb BO36Y>XOEHHOro coCcTOAHMA aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoOCTb B
onpegeneHnn SHepPreTMYeckoro ypoBHsa atoma?

(n2 =2,42), yactnyHo

6.4 MeToauuyeckne MaTepuansi, onpeAensiowme npoueaypbl OLeHUBaHUSA pe3yNnbTaToB 06yyYeHus
6.4.1 YcnoBus gonycka o6y4atloLierocsi K NpomMeXXyTo4YHOW aTTecTauuu M NOpsAAoK NIMKBMAALMK aKkageMuyYecKkon
3a40MKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTaLMN PErNaMEHTUPOBAHO JTIOKaNbHbIM HOPMaTUBHbLIM akTom CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

6.4.2 ®dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMPOBaHME NHas

6.4.3 Ocob6eHHOCTHN nposeneHuns I'IpOMe)KYTO‘-IHOﬁ aTrecTauyuu no gucuunniuHe

*Bo3MOXHOCTb NONb30BaTbLCA CNPaBOYHLIMU TabnNMUamMm, KanbKynsaTopom;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHYT.

7. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo | [oa nspaHua | Ccbinka

7.1.1 OcHoBHas y4yeb6Has nutepartypa

Mapwakos, A. H. KBaHTOBas dusmka ana CapartoB: Bysosckoe 2019 http://www.iprbooksh
VHXXEeHepoB obpa3soBaHue op.ru/86463.html
AnbikoBa, O. M. MonekynsipHas dusmka n AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMMKN AcTpaxaHcKwiA op.ru/99503.html
rocyaapCTBEHHbIN
YHUBEPCUTET, 2019
M3paTenbckui oom
«AcTpaxaHcknm
YHUBEPCUTET»
OmuTtpmes, O. C., dusuka. KpaTtkuii kypc Tam60B: Tam6oBCKUli https://www.iprbooks
WNcaesa, O. B,, rocyaapCTBEHHbIN 2021 hop.ru/122988.html
Ocunoea, N. A., TEXHUYECKUN
Xonogunuvx, B. H. yHusepcutet, 35C ACB




Kysbmunyesa, B. A.,

Kypc nekuuin no obLuen

Mockea: MockoBckasi

https://www.iprbooks

MoHomopes, O. A. dmsuke. YacTtb |. MexaHuka rocyaapcTBeHHasi 2016 hop.ru/65845.html
M MoneKkynapHasa cbmavma akagemua BOOHOro
TpaHcnopTa
AbgpaxmaHoBa, A. X. | Pusnka. dnNeKkTpnyecTBo Ka3saHb: KazaHckuit https://www.iprbooks
HaUWoHanbHbIN hop.ru/95059.htm|
nccnenoBaTenbCKUm 2018
TEXHONOrM4Yecknm
yHVUBEpcuTeT

7.1.2 lononHuTenbHaa y4yebHas nutepaTypa

LWTbirawes, A. A., 3apaun no cmsmke. Hosocubupck: http://www.iprbooksh

MencaxoBuy, HO. T. MexaHuka. MonekynspHas HoBocnbupckui op.ru/91200.html
¢husuka 1 TepmognHammKa. rocyjapCTBEHHbIN 2017
OrneKTpU4eCcTBo TEXHUYECKMIA

yHUBEpCUTET

Omutpnesa, H. T, O6bwas durauka. Tomck: MagaTenbckuii https://www.iprbooks

Yamkosckas, O. H., "eomeTpuyeckas n BonHoBasi Jom Tomckoro 2020 hop.ru/116814.html

BoyapHukoBa, E. H. onTuka rocyqapCTBEHHOro

yHMBepcuTeTa
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
Chno.: crieryntqg 2018 tp_ext_inf_publish.ph
p?id=2018208

MNepmuHos, A. B., O6Las dusmka. 3agaum ¢ Capartos: By3osckoe 2020 http://www.iprbooksh

Bapkos, 0. A. peLeHnamu obpa3soBaHue op.ru/95156.html

Betpoea, B. T. dusunka. C6opHMK 3agay MwuHck: Bbiwaniwas 2015 http://www.iprbooksh

LKona op.ru/48021.html
PomaHosa, B. B. ®usuka. Npumepsbl pelueHns . https://www.iprbooks
3agad Mukck: Pecnybnukatckuii hop.ru/125481.html
WHCTUTYT
2021
nNpodeCcCnoHarnbHOro
obpasoBaHus (PUMO)

PymbiHckaa W. T, ®usmka. llabopaTopHbIn http://publish.sutd.ru/

MBaHoBa C. 1O, NPaKTUKYM. tp_ext_inf_publish.ph

MBaHoB K. I, CamocTosiTenbHas paboTta cne.: cnieryntg 2017 p?id=2017470

Bes3HocoBa B. B.,

Bypkosa J1. A.

CasenbeBa M. 1O. dunsmka. DNeKTpU4ecTBo n http://publish.sutd.ru/
MarHeTm3Mm. JlabopaTopHble cne.: cnieryntn 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121

Kabnykosa H.C. ®unanka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEeXaHWUK/ U MOSEKYNSpHOW Cho.: Crieryntg 2019 tp_ext_inf_publish.ph
un3smkm p?id=2019125

bapcykos, B. ., dusmka. MexaHuka Tam6oB: Tamb6oBCKUIA http://www.iprbooksh

,D,MVITpVIeB, O.C. Focyﬂ,apCTBeHHbIVI 2015 op.ru/63918.htm|

TEXHUYECKUN
yHuBepcuteT, 36C ACB

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1.EAnHBIN nopTan MHTEpPHET TeCTUPOBaHUS B chepe obpaszoBaHus [OnekTpoHHbI pecypc]. URL:http://iwww.i-

exam.ru/.

2 MHdopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [ONeKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

3.Y4yebHo-06pasoBaTenbHas dumanko-maTematudeckas Gubnmoreka [ONEKTPOHHbIN pecypc).

URL:http://feqworld.ipmnet.ru/ru/library.htm./

4.duanyecknin nHpopmaLMOoHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bca umsumka. NosHaBaTenbHbI nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuansl MIHdopmaLMoHHO-06pa3oBaTeNnbHOM cpeabl 3a04Hon hopmbl 0byveHns CM6rYMNTO

[OnekTpoHHbIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.

7. OnekTpoHHO-6nbnunoteyHas cncrema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganHun CrorynTA. URL:http:/publish.sutd.ru/.

7.3 MNepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCcTpPaHsAeMoro nporpaMmmMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows
Oxkonor, MNAOB — 3konor, KotenbHble, ATl — Skonor




7.4 OnncaHuve maTepuarnbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHUsa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTopusi OcHalueHne

MynbTmeaminHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, Aocka
JlekumoHHas y A PyA 4 P A
ayouTopus

CneuvanuavpoBaHHas mebenb, fgocka
YyeGHas ayautopus
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