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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gancumnnuHbl: ChopmmnpoBaTb KOMNeTeHUMM obyyatoLerocs B 06nactn unsnkn ansg ncnosnib3oBaHns
3aKOHOB pU3MKKN, PU3MYECKMX METOAOB MCCNeaoBaHUs 1 aHanm3a B obbeme, HeobxoamMMoM Ans NpodeccMoHanbHoM
[eATenbHOCTH

1.2 3apaum AUCLUUNNUHDI:

*M13yunTb OCHOBHbIE (PM3NYECKME 3aKOHbI, FPaHKLbI 1 00NacT X NPUMEHEHMS

*A3yunTb CUMBOSMKY (hn3n4eCknx 0603Ha4EHMIN U OCBOUTL OCHOBHbIE CMOCOObI PELLEHUS M aHanM3a PU3NYECKMX
3agau

*Pa3BunTb HaBblk1 OM3NYECKOrO MbILLNEHNS, yMEHUS paboTaTk C pa3nuyHbIiMm npubopamm

*Bectu npodheccrnoHanbHbIn aHanns3 pesynbTaToB Hay4YHO-1abopaToOpHOro aKCnepuMeHTa

*OCBOUTbL HaBLIKM CTaTUCTUYECKOW 0OOpaboTKM pe3ynbTaTOB SKCMEPUMEHTOB, CaMOCTOATENbHO BbiOMpaTb
MeToabl 00paboTKM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA K NnpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBka NpeanonaraeT co3aaHne OCHOBLI Anst POPMUPOBAHNS KOMNETEHLMIA, YKasaHHbIX
B M. 2, MPU U3y4YEeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUmMs, COOPMUPOBAHHbLIX Ha NpeablayLeM ypoBHe obpa3oBaHms

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITIUHBI

OlK-1: CnocobeH pelwaTb Bonpockl npocdheccMoHanbHOM AeATeNbLHOCTA Ha OCHOBE eCTeCTBEeHHOHay4YHbIX U
06 LenHXeHepPHbIX 3HaHUM, MeTO40B MaTeMaTU4YeCKOro aHanusa 1 MoaenupoBaHus

3HaTb: -OCHOBHbIE 3aKOHbI M (DU3NYECKNE SBIEHUS;
- hU3NYECKNE BENUYMHBI Y KOHCTaHTbI, UX OMNpeaeneHnst U eauHULIbl U3MEPEHUS;
- OCHOBHbIE Crocobbl 06paboTKkM pe3ynbTaToB 3KCNEPUMEHTANbHbLIX UCCNEA0BaHUN

YMeTb: -ucnonb3oBatb C*)VISM‘-IGCKVIG 3aKOHbI N OO BACHATb C*I)VISVI‘-IECKVIG ABNEHNA N4 peleHna pa3nnyHbiX 3agad

BnapeTtb: - HaBbikamu NPaKTN4eCKoro NnpuMeHeHna 3aKkoHOB (bVI3VIKVI

OlK-3: CnocobeH npoBOAUTL U3MEPEeHUsi MapamMeTPOB CTPYKTYPbl, CBOUCTB Xy[0XK€CTBEHHbIX MaTepu1arnos,
XY[0)XXeCTBEHHO-NPOMbILLNEHHbIX 06 LEKTOB U TEXHONOIMMYECKUX NPOLIECCOB UX U3rOTOBINEHUS

3HaTb: - METOAbl U3MePEHUs (PU3NHECKUX BETUUH;
- NapaMeTpbl ¥ XapaKkTepUCTUKK U3MEPUTENbHBIX NPMOOPOB;
- MeTofbl onpegeneHns NorpeLHocTy U3NYECKUX BENMYMH

YMeTb: - Npon3BoANTb N3MEPEHUS (PU3NHECKUX BENNYMH;
- OLleHMBAaTb MOrPELLIHOCTb U3MEPEHHOW (ON3NYECKOW BENUYMHBI;
- aHanusnpoBaTtb n3nM4eckne NPoLecchbl 1 NoMyyYeHHble pesynbTaTel U3MepeHun

BnapeTtb: - HaBbikKamu NPaKTN4eCcKoro npuMeHeHna MmeToaoB nsmMmepeHud CIZ)VI?:I/NeCKI/IX BEJTNYNH;
- HaBblkaMu pac4yeTa I'IOFpeLIJHOCTeIZ n3mepaemMbix (*)I/I3I/IHeCKVIX BEINMNYUH;
- HaBblKaMu I'IpaBVIﬂbHOVI Kcnjiyataynun OCHOBHbIX I'IpVI60pOB n O60py,EI,OBaHVIF| OnAa nsMmepeHus C*)VI3VI'~IGCKVIX BEJINYUNH

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

KoHTakTHas paGoTa

cp MHHoBaLUl.

Nek. Mp. Na6. (vachl) opmbl
(4achbt) | (4achl) | (vackr) 3aHATUN

HaumeHoBaHve 1 coaepxaHue pasgernos,
TEM U y4eBHBIX 3aHATUIA

CewmecTp
(kypc ans
3A0)

Paspgen 1. MexaHuka

Tema 1. KuHemaTuka noctynaTensHOro u
BpallaTenbHOro ABWXEHUS maTepuanbHOWm
TOYKM

MpakTuyeckoe 3aHsaTME: KnHemaTuyeckue
XapaKTepPUCTUKN: CKOPOCTb,  YCKOpeHue,
nyTb, NepemMeLleHne

015 015 8 rﬂ

Tema 2. 3akoHbl HbloTOHaA 3

Tema 3. [OuHamuka nocTynaTtenbHOro u 1
BpaLlaTenbHOro ABMXEeHWsS TBepaoro Tena
Mpaktnyeckoe 3aHaTME: MOMEHT cusbl.
YpaBHeHVMEe AVMHAMMKU  BpaLlaTesnibHOro
OBwxeHus  TBepgoro  Tena.  MoMeHT 0,5 0,5 0,5 6 rn
NHepUun

JlabopaTtopHass pabGota: OnpegeneHuve
MOMEHTa MWHepuun TBepAbiX Ten wu
npoBepKa OCHOBHOIO 3akoHa _AMHaMMKU




Tema 4. CsoicTBa npocTpaHcTBa U
BPEMEHU M 3aKOHbl COXPaHEHUs1 SHeprum,
UMMynbca U MOMEHTa UMMynbca
JlabopaTopHoe 3aHaTKe: NpoBepka 3akoHa
COXPaHEHUs SHEPTUN

Pasgen 2. Teopwus OTHOCUTENBHOCTMU.
MexaHunyeckme konebaHnsa n BOSHbI

0,5

0,5

Tema 5. T[lpuMHUMNbI OTHOCUTENBHOCTYU
Manunes wn  OnHwTenHa. [octynaTtol
SOMHWTENHa

Tema 6. CneumnaneHas Teopus
OTHOCUTESNLHOCTM. MpeobpasoBaHus
JlopeHua. [MoHaTne 06 oOwen Teopum
OTHOCUTENBHOCTU

Tema 7. MapmoHuyeckme konebaHus
MpakTnyeckoe 3aHATNE:Y paBHEHME
rapMoHun4yecknx konebaHun. CnoxeHne
konebaHumn

Tema 8. 3atyxawowme W BblHY)XAEHHbIE
konebaHusi. PesoHaHc

JlabopaTtopHass pabota: OnpegeneHue
norapudmMm4eckoro OeKpemeHTa "
Ko3hdmUmMeHTa 3aTyxaHus

0,5

0,5

ra

Tema 9. VYnpyrme BoOnHbl. BonHosoe
ypaBHeHune

0,5

Pasgen 3. MonekyndpHad  du3uka u
TEpMOAMHaMUKa

Tema 10. OcHoBHoe ypaBHeHne MKT
ngeanbHoro rasa. [lepeoe  Havano
TEPMOANHAMUKMN. M3onpouecchl.
TennoemkocTb

MpakTnyeckoe 3aHATHeE: YpaBHeHve
COCTOSIHMA naeanbHoro rasa. lNpumeHeHne
nepBoro Hayana TEPMOOUHAMUKM K
nsonpoteccam

0,5

0,5

ra

Tema 11. Bropoe Ha4yano TepmoanHamMumKu.
OHTponus

MpakTuyeckoe  3aHATME:  BHyTpeHHss
3HEprnss TepMoAMHAMMWUYECKON CUCTEMBI.
Pabota rasa. Tennota. WameHeHue
SHTPOMNUM

JlabopaTopHas paborTa: N3meHeHne
SHTPOMMU NPU N30XOPUHECKOM OXITaXKOEHUM
BO34yxa

Tema 12. Ctatuctuyeckne pacnpegeneHus
Makceenna, bonbumaHa

0,5

0,5

0,5

14

ra

Tema 13. ABneHus nepeHoca

Tema 14. ArperaTHoe COCTOSIHNE
BelwlecTBa. [lOBEPXHOCTHOE HaTsKEHME.
KannnnspHele sBneHus

Pasgen 4. OnekTpu4ecTBo U MarHeTmuam

Tema 15. OnekTpuyeckoe none B BakyyMme.
HanpsxeHHOCTb 3MeKTpoCTaTUYECKOro
nona. Teopema [aycca. [loTeHuman.
LMpkynauma  BekTopa  HanpshKEeHHOCTU
anekTpocTtaTnyeckoro nons. [MoCTOAHHLIN
anekTpuyecknn Tok. 3akoHbl Oma w
xoynsa- JleHua

MpakTuyeckoe 3aHdATMe: 3akoH KynoHa.
OnekTpocTtaTnyeckoe none n ero
HanpsbkeHHOCTb. [lpumeHeHne TeopeMbl
["aycca k pacyeTy noneu B Bakyyme. CBs3b
MeXAy HanpsPKeHHOCTbIO M MOTEHLMarnom.
3akoH Oma pans ofHOpPOOHOro yyacTka
uenu. PaboTta 1 MOLLHOCTb TOKa

0,5

0,5

12

ra




Tema 16. OnekTpuyeckoe none B
BewecTtee. [uanektpukn. [lonspusauna
[ONSNEKTPUKOB B 3IIEKTPUYECKOM Mose

JlabopatopHas pabota: OnpegeneHue
ON3aneKkTpu4eckon NPOHMLLAEMOCTH
TBEPOOrO0  AMINEKTPMKA  PE30HAHCHBLIM

Tema 17. MarHuTHoe none B BakyyMme.
3akoHbl MarHeTu3Ma

lMpakTnyeckoe 3aHsaTMe: BekTop MarHuTHOM
nHaykuun. 3akoH buo-Casapa-Jlannaca.
Cwuna JlopeHua. Cuna Amnepa. OHeprus
MarHMTHOro nons

JlabopaTtopHas pabota: WccnepoBaHue
MarHMTHOro Nnosis corieHonaa.

Tema 18. SBneHue anekTpOMarHUTHON
MHOYKUMK.  YpaBHeHumss Makceenna B
WHTerpanbHon dopme nsi Bakyyma

Tema 19. MarHuTHoe none B BeLlecTBe.
YpaBHeHus Makceenna B
anddepeHumansHon opme. [lna-, napa- n
deppomarHeTu3m

Tema 20. OneKkTpoMarHUTHblE BOJIHbI.
CeowictBa 3MNEKTPOMAarHUTHbIX BOJH.
NuTtepdepeHuuns. Oudpakums

Tema 21. B3aumopencteue
3NEKTPOMarHMTHOro N3nyyeHust c
BewectBoM. 3akoHbl Penewns, Bbyrepa.
MonsipusoBaHHOE 3NEeKTPOMarHMTHoe
nsnyyeHvne

Pasgen 5. KBaHToBas mauka. CTpoeHune
aToma. Pm3uka TBEpAOro Tena

0,5

0,5

0,5

0,5

ra

0,5

Tema 22. TennoBoe wnsyyeHue. 3aKOHbI
TENMOBOro U3ny4yeHus

MpakTnyeckoe 3aHsdTuHe: OcHoBHbIE
XapakTePUCTUKM  TEMMOBOIO  M3My4YeHus.
Mopgenb yepHoro Tena. 3akoH Kupxroda.
3akoH CredpaHa-bonbumana. 3aKkoH
cMelleHus BuHa

Tema 23. dotoadhekT. AdhdekT KomnToHa
JlabopatopHas paborta: OnpegeneHue
paboTbl BbIXxo4a POTOINEKTPOHOB

0,5

0,5

ra

Tema 24. ®opmyna [lNnaHka. lNMocTosiHHaA
lNnanka. BonHbl ae Bpowuns.
KopnyckynspHo- BONTHOBOW Ayanuam

0,5

0,5

ra

Tema 25. BonHoBas dyHkuma. Yactuua B
OAHOMEpPHOM noTeHuMansHom ame.
YpaBHeHue LpeanHrepa

0,5

ra

Tema 26. CtpoeHve artoma. OnbiTbl
Pesepdopaa. Teopus bopa

JlabopatopHas paborta: OnpegeneHue
nocTosiHHbIX Puabepra v MNMnaHka no nuHmsam
CreKkTpa UcnyckaHus Bogopoaa

0,5

Tema 27. YpaBHeHue LpeaunHrepa pans
aToma Bogopoaa

0,5

0,5

Tema 28. 30HHas Teopus TBepablX Ten.
Jlasepsl

0,5

Tema 29. CipoeHue aToOMHbIX SAep.
PagnoaktMBHOCTb

Tema 30. [HeneHve spep. fAaepHble
peakynu. aﬂeMeHTaprle YyacTtuubl

0,5

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexxyToyHas
aTTectaums (Ok3ameH)

182

13

Bcero koHTakTHasa pa6orta u CP no
AVCUMNNnHe

21

195




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBoe npoeKkTnpoBaHne y‘-leGHbIM nriaHoOM He npegyCcMOTpeHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTtenen, KpUTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4YeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MNMokasaTenu oueHnBaHWs pesynbTaToB 0byyYeHuns
KoMneTeHumnmn cpencTtea

1. dopmynupyeT 1 MHTEpPNPeTUPYeT OCHOBHbIE 3aKOHbI:
MEeXaHWKW, MONeKynapHoOU dU3nkn n TepMmoguHamunkm, anektpuyectsal|l. Bonpockl ana  ycTHoro

onKk-1 N MarHeTmama, KBaHTOBOW OU3UKM. cobecefoBaHus
2.CooTHOCHMT  cnocobbl  0bpaboTkm pesynbtatoB  yyebHoro|2. MpakTuko-
nabopaTopHOro 3KCnepMMeHTa C afieMeHTaMn TEOPUM NOrPELLHOCTN.  (OpMEeHTUMPOBaHHbIE 3a4aHUs
3. PewaeT TvnoBble 3aga4m No OCHOBHLIM pasgenam (Gusmnku.
1. ®opmynupyeT n ob6bACHAET crnocobbl M3mMepeHus U3NYeCcKmx
BEMUYMH 1 MeToabl onpeAeneHns NorpeLLIHoCTy. 1. Bonpocbl ana yctHoro

onK-3 2. PasnuyaeT u obocHoBbIBaeT BbIOOP M3MepuTenbHbIX NpubopoB.|cobecenoBaHus
Onpepenset cuctemy npubopa, UeHy AeneHWs U ero norpelHocTb. |2. MpakTuko-

AHanMaunpyeT norny4eHHble pe3ynbTaThl.
3.PewwaeTt TMNOBbIE, KONMMYECTBEHHBIE U KAYECTBEHHbIE 3afayM.

OpUeHTUpoBaHHbIE 3adaHNA

5.1.2 Cucrtema 1 KpuTepum oueHUBaHUA

LLikana oueHmBaHu4

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHme

MucemeHHas paboTa

5 (oTnnyHO)

Ob6yuvatowuics nokasbiBaeT
BCECTOPOHHee u rnybokoe 3HaHue

OCHOBHbIX (hn3nyeckmx 3akoHoB, cBOBGOAHO
OPWEHTUPYETCA B OCHOBHbIX MNOHATUSAX,
TEepMUHaX W onpeferieHnsax npu OTBeTe;
YCBOUN ~ OCHOBHYIO M 3HaKOM C
AONONHUTENBHOM NUTEPaTYPOW; 0ObACHAET
B3aMMOCBS3b ~ OCHOBHbIX  PU3NYECKUX
3aKOHOB U MX 3HaYeHWe Ang nocneayoLen
npodeccroHansHom AesTenbHOCTH;
NnposiBNsieT TBOpPYECKUME CMNOCOBHOCTU W
LUMPOKYHD 3pYAMUMIO B  UCMOMb30BaHUN
yyebHoro matepuana.

4 (xopoLwuo)

Ob6yuvatowmmnca nokasbiBaeT [OCTAaTOYHbIN
YPOBEHb 3HAHWA OCHOBHbLIX (PU3N4ECKMX
3aKOHOB, OpWEHTUPYeTCHd B  OCHOBHbIX
MOHATUAX W onpedeneHusx;  ycBown
OCHOBHY0 nitepaTtypy; ponyckaet
He3HaunTenbHble NMOrpeLUHoOCTH npwv
OoTBETax Ha BOMPOCbLI 3K3aMEHALMOHHOro
Ovneta ¥  JoNOMAHUTENbHbIE  BOMPOCHI
npenogasartens.

3 (yooBneTBoOpUTENbHO)

O6yvatowmiics nokasbiBaeT 3HaHUA
y4yebHOro MaTepuana B MWHUMArbHOM
obbeme; MOXeT cchopmynmpoBaTb
usnyeckune 3aKOHb, NOHATUSA n
onpederneHusl, HO Npu 3TOM, [onyckast
BonbLUOe KOMMYECTBO HEMNPUHLMMMANbHbIX
OLUMOOK; 3HAaKOM C OCHOBHOW NUTEPATYPON;
JOMnyckaeT CyLleCTBEHHble OWMWOkM B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
UX NoJ pykoBOACTBOM MnpenoaasaTensi.




2 (HeyoOBNETBOPUTENBHO) | MOHATUSIX U OMNpeAeneHusiX; NIoXo 3HAKOM

OGyvaoWwuiica He uMeeT [O0CTaTOYHOro
YPOBHSA 3HAHMS OUCUMMNIMUHBI, He MOXeT
CcOpMyNMpoBaTb OCHOBHblE OU3MYeckme
3aKOHbI; MIIOX0 OPUEHTUPYETCS B OCHOBHbIX

C OCHOBHOW nMTepaTypoi; gonyckaeT npu
OTBETE Ha 9K3aMEHE CYLUECTBEHHbIE
OLIMBKN U HEe MOXET YCTpaHUTb WX Oaxe
nop, pyKoBOACTBOM MpenoaaBaTens.

5.2 TunoBblie KOHTPOJIbHbI€ 3aA4aHNA UNN UHbIe MaTepuanbl, HeobXxoauMbIe ANA OLEHKU 3HaHUMN, ymeHm7|,

HaBbIKOB

1 (Unu) onbiTa AEATENLHOCTU

5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB
Kypc 1

1 KnuHemaTtuka noctynaTenbHOro ABMXeHUs MaTepuanbHON TOYKU

2 KnHemaTtuka BpallaTtenbHOro ABMXEHNs MaTepuanbHOW TOYKM U TBEPAOro Tena

3 CBA3b MeXAy NMMHENHbIMU 1 YII0BbIMU XapakTepucTUKamu ABUKEHNS

4 JdvHamuka noctynatensHoro ABmxeHust. NMoHsaTue ueHTpa nHepumm. 3akoHbl HbloToHa

5 MoHsiTMe 06 MMNynbce, MOMEHTE UMMYSbCa, MOMEHTE CUMbI

6 MomeHT nHepumu TBepaoro Tena

7 [dvHamuka BpalLaTenbHOro ABMXKeHUS TBepAoro Tena. Bropon 3akoH HbloToHa Ansa BpallaTensHoro
OBWXEHUS

8 MpepncTaBneHne o mexaHnyeckom aHeprun. KnHetndeckas, noteHumanbHas aHeprusi. PaboTa cunbl

9 3aKoH coxpaHeHNsi MexaHU4YeCcKom SHeprum

10 |3akoH coxpaHeHus umnynbca

11 3aKoH COXpaHEHUs MOMEHTa UMMyrnbca

12 CBowicTBa NPOCTPaHCTBa 1 BPEMEHU: OOHOPOAHOCTb NPOCTPAHCTBA, U30TPOMNKMS NPOCTPaHCTBA,
0fHOpoAHOCTb BpemeHU. CBSA3b C 3aKOHaAMW COXpaHEHUS

13 Mpeobpa3oBaHust KOOPAMHAT U BPEMEHU B Kraccuyeckon comauke. MNpuHUmMn oTHocutensHocTn Manunes

14 MocTynatbl OJWHLITENHa

15 MpeobpasoBaHua koopanHat 1 BpemeHu JlopeHua

16 Cnepnctsust 3 npeobpasoBaHuin JlopeHua

17 PensaTMBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN

18 PensTtusucTckas guHammka

19 Baanmocss3b Mmacchl 1 aHeprun. dopmyna SuHWwTEnHa

20 MoHATne 06 o6LLEe TeoOpUN OTHOCUTENBLHOCTHU

21 KonebaTenbHoe OBwkeHne. MapMoHMYecKue nMHerHbIe KonebaHus

22 CnoxeHve ogHOHanpaBneHHbIX U B3aMHO NepneHAnKYNapHbIX konebaHun

23 3atyxatowme konebaHus

24 BbIHyxaeHHble konebaHus

25 fBneHne Pe3oHaHca

26 BonHbl B ynpyrowv cpeae

27 YpaBHEHUe NI0CKOW BOSTHbI

28 |BonHoBoe ypaBHeHuWe

29 OcHoBHble nonoxeHus MKT rasos. geanbHbin ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lansTtoHa

31 MapameTpebl MaKPOCOCTOAHMA CUCTEMBbI. TepmognHamnyeckasa Temnepartypa v gaBneHve. YpaBHeHue
Menpgeneesa-KnanenpoHa

32 Yucno cteneHen ceoboabl MONeEKyn naeanbHoro rasa. Pabota n BHyTpeHHsIA 3Heprusi ngeanbHOro rasa

33 lMepBoe Hayano TepMoAMHaMUKN

34 M3onpouecchbl

35 TennoeMKocTb MaeanbHOro rasa

36 ApnabaTtunyeckuii npouecc. YpaBHeHne agmnabaTtbl

37 MoHsaTHe 06 aHTponuu no Knayauycy. Kauyectso aHeprum

38 CraTtuctudeckuin Bec. QHTponusa no bonbumaHy

39 BTopoe Ha4yano TepMoanHaMUKm

40 Pacnpenenexue monekyn no ckopoctaMm (pacnpegenerHve Makcsenna)




41 BapomeTpuyeckasn popmyna

42 PacnpegeneHue monekyn no aHeprusam (pacnpegenexHve bonbumaHa)

43 dusmnyeckas knHeTvka. CpeaHsas anvHa ceoboaHoro npodera v ahpeKTUBHLIM AUaMeTP MOSEKY

44  (Onddysmsa

45 TennonpoBoAHOCTb

46 fBneHve BA3KOCTU

47  |ArperaTHoe cocTosiHWe BelecTBa. Kpuctannmyeckue n amopdHble Tena

48 |YpaBHeHue COCTOsHMA peanbHoro rasa. M3oTepmbl peanbHOro rasa

49 dasoBble nepexofbl. TponHas Touvka

50 |Mogpgenu cTpoeHus xugkocTten. [ToBepxHOCTHOe HaTsxeHue. KanunnapHble sBrneHus

51 |OnekTpudeckue 3apsabl. Mogenb To4e4HOro 3apsiaa U MOAEenu ¢ HenpepbiBHLIM pacnpeaeneHnemM sapsaa

52 3akoH KynoHa. HanpsikeHHOCTb 3neKkTpocTaTU4eckoro nosns

53 [MoTok BEKTOpa HaNpPshXKeHHOCTU aneKkTpocTaTnyeckoro nons. Teopema [Faycca ans sekropa E

54 Mpumepsbl pacyeTa nonen 6€CKOHEYHOM NITOCKOCTH, 3apsKeHHOW cdepsbl, Wapa

55 lMoTeHUman anekTpocTaTM4ecKoro nong

56 B3anmocBa3b Mexay Hanps>KeHHOCTbIO U MOTEHLManom

57 Unpkynsumsa Bektopa E. Teopema o uupkynsaumm Bektopa E

58 MocToAHHBIN SﬂeKTva/l‘-IeCKVIVI Tok. Cuna Toka. Bektop nnotHocTh Toka. 3akoH OmMa B MHTErpansHon u
anddeperHumanbHon dopmax

59 OnekTpu4yeckoe norne B BellecTse. [MonspHbIe U HENOMNSIPHbIE ANANEKTPUKN. BEKTOp NOnsprM3oBaHHOCTH.
OvanekTpnyeckas npoHUMLAEMOCTb

60 |MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKUMK

61 3akoH bBbwo Casapa Jlannaca. MHAyKuma MarHUTHOrO Nonst NPAMOSIMHENHOIO NPOBOAHMKA C TOKoM. [Mone
KpyroBoro Toka

62 3akoH Amnepa. Pamka ¢ TokoM B MmarHUTHoM none. Cuna JlopeHua

63 lMoTok BekTOpa MarHUTHOM UHAYKUuuN. Teopema o uMpKynauumn sektopa B. 3akoH nonHoro Toka. Teopema
"aycca ons nHAYKUMM MarHUTHOro Norns

64 MarHnTHOe none coneHomaa u Topounga

65 ABneHne anekTpomarHuTHOM nHaykuun. 3akoH ®apages JleHua

66 |ABneHvne camonHAayKuMW. IHOYKTUBHOCTbL KOHTYpa. BaanmHasa nHaykums. TpaHcdopmaTtop

67 OHeprusa anekTpuyecKkoro n MarHMTHoro nons. Bektop MNonHTMHra

68 YpaBHeHusa MakcBenna B MHTerpanbHon oopme Ans Bakyyma

69 MarHuTHOe norne B BellecTBe. BekTop HamarHM4yeHHOCTU. HanpspkeHHOCTb MarHMTHoro nong. MarHutHas
NPOHNLIaEMOCTb

70 Buabl marHeTvkoB. [lnamarHeTMk/ 1 napamarHeTuku, eppomMarHeTMkm

71 OnekTpoMarHuTHble BOrHbl. CBOWCTBA 3NEKTPOMarHUTHLIX BOSH

72 UHTepdepeHuma ceeta

73  |Oudbpakumsa ceeta. MpuHumn MNonreHca ®peHens. Metoa 30H PpeHenst

74 Monspusaums ceeTa. Bugbl nonsipusauun. Nonspusatopsbl. 3akoH Mantoca

75 [BonHoe nyyenpenomneHue. VickyccTBeHHOE OBOMHOE ny4venpenomneHve. Addekt Keppa

76 OnTuyeckasn akTMBHOCTL BelecTs. dddpekT Papages

77 PaccesiHue u nornoueHne ceeta. 3akoH Panes. 3akoH Byrepa

78 |Tennooe many4deHue. NoHATME 06 aBCONOTHO YepHOM Tene. 3akoHbI TEMNSOBOro U3ny4YeHus

79 dopmyna Panesa-OxuHca. MmnoTtesa MNnanka. ®opmyna MNnaHka ang nanyyeHnss abconoTHO YepHoro Tena

80 BHewHun potoadpdekT. 3akoHbl hoToachdekTa. Popmyna AnHWTENHA AN dpoToadcekTa

81 KopnyckynsipHo BONIHOBOM Ayanuam MUkpoobbekToB. MunoTtesa ae bponns. BonHbl ae Bpovins

82 Ocobble cBoicTBa MI/IKp006'beKT0BV. COE)THOLIJeHI/IFl HeonpeaeneHHocTeln Meli3eHbepra. CneacTeus
COOTHOLLEHWNs1 HeonpeaeneHHocTen [enseHbepra

83 BOJ‘IHOBaFIVbeHKLWIﬂ. MpuvHUMN cynepnosunumm B KBAHTOBOM MexaHuke. YpaBHeHue LWpeanHrepa ons
cB0OOAHON YacTuLbI

84 YacTtuua B 6eckoHeYHo rinyboko ogHOMEPHOM NoTEHUManNbHOW aime. KBaHTOBaHWE aHeprum

85 CtpoeHue atoma no Pesepdopay. MNoctynatel Bopa. Teopus Bopa atoma Bogopoga v BogopogonogobHbIx
WOHOB

86 KeaHTOBbIE YMcna. NpocTpaHCTBEHHOE KBaHTOBaHWE

87 MpuHuun Maynu. MHoroanekTpoHHble aTtombl. [leproanyeckuin 3akoH Mengeneesa

88 |3oHHas Teopus TBepAbix Ten. Metannbl, AManekTpuky. NMonynposogHukn. NpoBOAMMOCTU P U N TUMOB

89 |YpoBeHb Pepmun. KoHTakTHas pa3HOCTb NOTEHUManoB. TepMoaneKkTpnyecTBo. p-n nepexos

90 |CnoHTaHHOE U BbIHYXAeHHOe nsnyyeHue. Jlasepbl. Tpex un YeTblpexypoBHEBas CXxeMa Nnas3epHomn reHepaumm




91 |CTpoeHue aTomHOro aapa. AHeprus CBA3M HYKMOHOB B aape. M3oTonsl

92 HedbekT macchl. YaenbHas aHeprus CBsi3n HyKINOHOB B aApe. AaepHble cunbl

93 Mopenwn agpa

94 PaguoaktmBHOCTb. 3akoH paanoakTUBHOro pacnaga. Buasl pagmoaktusHoro pacnana

95 ApepHble peakumun. LlenHasa peakumsa Ha MeaneHHbIX HeMTPpoHaxX

96 |AgepHbin peakTop

97 TepmosigepHas peakumsi

08 Bsanmopgewnctsue pPaanoakTnBHOIo n3ny4eHus ¢ BeecTtsBoMm. Buonornyeckoe gencrene paanoakTnBHOro
n3ny4vyeHma

99 Knaccudukauusa anemeHTapHbIX Yactul,. [ToHATHe o ctTaHgapTHOM MoAdenu

100 |KBapkoBasi Mogenb sigpa

5.2.2 TunoBbIe TeCcTOBbIe 3aAaHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHNA (3agaym, KeUChbl)

1. TBepooe Teno BpalaeTcs BOKPYr HEMOABWXHOW OCU MO 3akoHy ¢ = 6t-2t3, paa. HawTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccom 2 kr nepemelryaetcsa cunon F Boonb ocu x. KoopanHaTa Tena MeHsieTcsl No 3aKoHy x=2t2+t +1,
M. Kakyto paboTy coBepumT cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxarowux konebaHum MasTHWKa ymeHbluunachk B € pa3. KakoB koadhdpuumeHTt
3aTyxaHusa ?

4. B HekoTOpoOW TeMnepaTypHOi 06nacT 3HTPONUS TEPMOOUHAMUYECKON CUCTEMbI MEHSIETCS C TEMMNepaTypon
no 3akoHy S=5T, [x/K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npu

obpaTtMmom HarpeBaHum B aTon obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTtatnyeckom nose, o6pasoBaHHOM CUCTEMOM pacnpedeneHHbIX 3apsaoB, NoTeHuman MeHseTcs no
3aKoHy p=4x>+3z2, B. Hantn Hanps»KeHHOCTb 3MeKTPUYECKOro Nnosisi B TOYKe C

KoopauHaTamm x=1m, z=1m.

6. OnpenennTb CKOPOCTb 3MEKTPOHA, NPOLUEALLIEro YCKOPSLLYH pa3HOCTb noTeHumnanos Agp=2,4 B.

7. Cuna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT oT 0 0 4A B TeyeHue 4c. Onpegenutb 3apsg, npoLuegLmi
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHLIN NOTOK 4Yepe3 coneHoua paBeH 125B6. MHaykTuBHOCTL 3Toro coneHoumpga 5MH. Onpegenntb
KONMM4eCcTBO BUTKOB COfleHomnaa, ecnun no HeMy nNpoTekaeT TOK curon SA.

9. Jlyy cBeTa, npoxoas vepes cnon nbaa (n1 =1,31), nagaeTt Ha anmasHyt NNacTuHky (N2 =2,42), 4acTU4HO
oTpaxaeTcs, YacTu4yHo npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXEHHbIN NyY ObIN MaKCUMarnbHO NONAPU30BaH?

10. Onpegenutb ANAVHY BOSHbI, OTBEYatOLLEN MaKCUMyMy UCNycKaTernbHON CNocobHOCTN abCoMTHO YEpPHOro
Tena, ecnv ero aHepreTnyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcManbHY CKOPOCTb POTOINEKTPOHOB, BblpbIBAEMbIX C MOBEPXHOCTU UMHKA, N3NyvyeHnem
C AnnHoM BonHbl 200HM.

12. Kakomy yrny paccesHusi oTBeqaeT MakCMarbHOe KOMINTOHOBCKOE CMeLLeHne ANWHbI BOMHbI?

13. Hantn gnuHy BonHbl e Bponna ana anekTpoHOB, NpOoLUewnX YCKOPSHLWYH pasHOCTb MOTEHLManos
A@=100 B. HayanbHOM CKOPOCTbIO IMEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHOCTb BO3BYXOEHHOrO COCTOsIHUSI atoma Bogopoga 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpegeneHun aHepreTM4eckoro ypoBHsa atoma?

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl OLLleHMBaAHUSA 3HAHUW, YMEHUI, BnageHun
(HaBbIKOB U (MNIN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocs K NpoMexXyTo4YHOM aTrecTaLuu M NopAaaoK NMMKBUAaLUN akageMmnyeckon
3a00MKEHHOCTHU

lMpoBeneHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOBaHO foKasrbHbIM HOpMaTuBHbIM aktom CMOryYrnTaA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOIS YyCNeBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm obyyatoLwmxca»

5.3.2 ®opma npoBefeHUsl NPOMEXYTOUYHOM aTTecTauum No AUCUUNAuHe

YcTHas X MucbmeHHas KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcUUniiMHe

B TeueHune cemecTpa BbIMOMHATCA KOHTPOSIbHbIE PaboThI
*Bpemsi Ha noaroToBKy oTBeTa no Gunety 45 MUHyT.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNJINHDbI
6.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | MN3paTenbcTBO [op n3paHusa | Ccblinka




6.1.1 OcHoBHas y4yebHas nuTepartypa

KongpatbeBa, O. WU.,

BonHoBas onTukKa n

KasaHb: KasaHckui

http://www.iprbooksh

CrapoctnHa, W. A.,|kBaHTOBasi om3uka HauMoHanbHbIN 0p.ru/61832.html
KasaHues, C. A, nccnegoBaTenbCKUN 2010
Bypposa, E. B. TEXHOMOMM4YeCK1N
yHMBEpCcuTeT
KysbmnueBa, B. A.,|Kypc nekumi no obwern| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dusnke. Yactb |. MexaHuka rocygapcTBeHHas 2016 op.ru/65845.html
1 MonekynsapHasi umaunka akagemusi BOOHOro
TpaHcnopTa
KanyTkuH a. E.,|®usmka. Jnektpuuyectso u http://www.iprbooksh
MrawuHckun B. B.,|MarHeTuam MockBa: NspaTenbckuin 2013 op.ru/56603.html
Paxwtagr 1O. A, Oom MNCuC
MrawwnHckuin B. B.
TawnbikoBa- ®usnka. Yactb 2. OnTuka. http://www.iprbooksh
Bywkeswny, N. U. KBaHTOBasi dusnka. MwuHck: Bblwanwas 2014 op.ru/35563.html
CtpoeHne un usmyeckme Lwkona
CBOVCTBa BeLlecTBa
TawnbikoBa- ®dusmka. Yactb 1. MexaHuka. http://www.iprbooksh
Byuwkeswny, UN. N. MonekynsipHas wuavka u M ‘B . op.ru/35562.html
TepMoanHaMuKa. viHCK: Dhillianiuas 2014
LKona
OneKkTpM4ecTBO N MarHeTn3m
AnnaTos, A. B.,|®Pun3uka. dnekTpmyecTBo Bonrorpaga: http://www.iprbooksh
Mewepskosa, H. E., Bonrorpagckum MHCTUTYT 2011 op.ru/11359.html
Mnewakosa, E. O. BusHeca
AnekcaHgposa, H. B.,|MexaHuka n monekynspHas Mockaa: MockoBckas: http://www.iprbooksh
UbatynnuH, P. VY. |dusuka roc é CTBEHHAS op.ru/47940.html
Danmartoea, Jl. B, YAap 2014
Kysomuuesa, B. A., akagemusi BOgHOro
CaBenbes, B. I'. Thancnopra
6.1.2 [lononHuTenbHaa y4ebHasa nutepatypa
PomaHoea E. [T1.,|®usuka. BaHk 3agaHun gns http://publish.sutd.ru/
BesHocoea B. B.,|noarotoBku K tp_ext_inf_publish.ph
YptonuHa K. O. TecTupoBaHuo. Yacte Il Cne.: creryntg 2013 p?id=1320
OnekTpognHamuka. YacTtb V.
KBaHTOBasi pusmka
Oy6poecknn  B. T.,|MexaHuka, TepmoanHamuka HoBocunbupck: http://www.iprbooksh
Xapnawmos . B. n  MornekynspHas dusnka. HoBocubupckui 0p.ru/45391.html
C6opHuUK 3agay n npumepsbl rocyaapCcTBEHHbIN 2010
nX peLueHns TEXHUYECKUI
YHUBEPCUTET
BeTpoea, B. T. ®uanka. C6opHMK 3agav MwuHck: Bblwanwas 2015 http://www.iprbooksh
wkona op.ru/48021.html
Oybposckuin, B. T.,|9nekTpnyectso 7 Hosocunbupck: http://www.iprbooksh
Xapnawmos, I'. B. marHeTnamMm. COOpHUK 3aaad 1 HoBocunbupckun op.ru/45195.html
npuMepsbl NX peLLeHns rocyapCTBEHHbIN 2011
TEeXHUYECKUIn
yHUBEpcuTeT
CaBeneeBa M. 1O. ®dusnka. InNekTpuyecTso U http://publish.sutd.ru/
marHeTusm. JlabopaTopHble Cno.: creryntp 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
Bangaruna O. A. dusnka http://publish.sutd.ru/
cre.: crierynt 2018 tp_ext_inf_publish.ph
p?id=2018208
PomaHoBa E. . ®uanka. Yactb Il. Kypc http://publish.sutd.ru/
nexkummn Crne.: crnerymnrtg 2013 tp_ext_inf_publish.ph
p?id=1575
PomaHoea E. T1.,|BaHk 3agaHun ans http://publish.sutd.ru/
BesHocosa B. B. MOArOTOBKM K TECTMPOBaHMUIO tp_ext_inf_publish.ph
no Kypcy obuwen ¢uanku. cre.: crierynt 2011 p?id=798
Yacte Il. MonekynspHas
dur3mnka n TepmognHamMuKa
PomaHoBa E. . ®duanka. Yactb I.  Kypc http://publish.sutd.ru/
nexkummn Cre.: crnerymnrtg 2013 tp_ext_inf_publish.ph
p?id=1561
CtenaHoBa B. A.,|Pusnka. OcHoBbl BonHoBoM| Mocksa: agaTensckui 2012 http://www.iprbooksh
Kanytkun . E. ONTUKK Oom MUCnC op.ru/56600.html




Kosblipes, A. B. TepmognHamuka 7 Tomck: ToMCKum http://www.iprbooksh

MorekynsapHas dusmka rocyaapCTBEHHbIN op.ru/13871.html

YHMBEPCUTET CUCTEM 2012
ynpaBneHus n
pPaano3aneKTPOHUKN, Onb
KoHTeHT
VMBaHoB K. I.,|OcHoBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHoBa E. . anekTpoMarHetmama cne.: crierynta 2014 tp_ext_inf_publish.ph
p?id=2067

PymbiHckas W. T, |®usuka. JlTabopaTopHblii http://publish.sutd.ru/
MBaHoBa C. 1O.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTensHas paboTta Che.: crieryntg 2017 p?id=2017470
BesHocoea B. B,
Bypkosa J1. A.
Kabnykosa H.C. ®usmka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/

MEXaHUKN 1  MOSEKYNAPHON cre.: crierynrg 2019 tp_ext_inf_publish.ph

PU3MKK p?id=2019125

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

1.EQMHBIN nOpTan MHTEPHET TecTMpoBaHusA B cdepe obpaszoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2 .MHdopmaumoHHas cuctema «EgmHoe okHO gocTyna k obpasoBaTenbHbIM pecypcamy [ONeKTPOHHBIN pecypc].
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas dusnko-maTemaTmyeckas 6ubnmoTeka [OneKkTpoHHbIN pecypc].
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4. dunanyecknin nHopMaLMoHHbIA nopTtan. [OnekTpoHHbin pecypc]. URL:http://phys-portal.ru/

5.Bca dumsmka. MNMosHaBaTenbHbIV nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl  MIHpopmaumoHHO-0Opa3oBaTenbHOM cpedbl  3aovHom  copmbl  obyveHua  CII6rynTn

[OnekTpoHHbI pecypc].
URL:http://sutd.ru/studentam/extramural_student/.
7. OnekTpoHHO-6MbnunoteyHas cncrema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CroryrnTA. URL:http://publish.sutd.ru/.

6.3 Nepe4veHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCcTPaHsAeMOoro NporpamMmmMHoOro oéecrne4veHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TeXHMYeckon 6a3bl, HeO6X0AUMON Ans ocyllecTBIIeHUs obpa3oBaTeNibHOro
npouecca no AucuunnuHe

MpakTnyeckne n nabopaTtopHble paboTbl NPOXOAAT B y4eOHbIX TabopaTtopusax

Ayautopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
aygutopus

CneumnanuavpoBaHHas meGenb, Aocka
YueGHast ayamTtopus
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