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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB U3MKKN, PU3MYECKMX METOAOB MUCCNeaoBaHUs 1 aHanu3a B obbeme, HeobxoaMMoM Ans NpodeCccMoHanbHOM
[EeATeNnbHOCTH

1.2 3apgauv AUCLUMUNNUHBI:

*M13yunTb OCHOBHbIE (hM3NYECKME 3aKOHBI, FPaHMLbl 1 06NacT X NPUMEHEHUS

*N3yunTb CUMBONKKY hn3nyecknx 0603Ha4EHMIN U OCBOUTL OCHOBHBIE CNIOCOObLI peLLIEHNs M aHanm3a u3nyeckmx
3agad

*Pa3BunTb HaBbIk1 M3NYECKOrO MbILLNEHNS, yMEHUSA paboTaTk C pas3nuyHbiMy npubopamm

*BecTtun npodheccrmoHanbHbIN aHanua pesynbTaToB Hay4yHO-NabopaTopHOro akcnepumeHTa

*OCBOUTbL HaBbLIKM CTaTUCTUYECKOW OOpaboTKM pe3ynbTaTOB SKCMEPUMEHTOB, CaMOCTOATENbLHO BbiOMpaTb
MeToAbl 06paboTKM pe3ynbTaToB U3MEPEHWI

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha kKoMneTeHUMAX, COOPMUMPOBaHHbIX Ha NpeablayLleM YpPOBHe oOpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U oSmeuumeHeprle 3HaHuA, MeToAbl MaTeMaTU4YeCKoOro
aHanumsa n mogenupoBaHusa B I'IpOd)eCCVIOHaﬂbHOﬁ AeATeNIbHOCTHU

3HaTb: OCHOBHbIE CbVI3VILIeCKVIe BEJTNYUHBI N CbVI3VILIeCKVIe KOHCTaHTbI, X onpeaenexHune, CMbiCi U e AUHULbI UX USMEPEHUA;
OCHOBHbI€ 3aKOHbI q3VI3VIKVI n q3VI3VI‘-IeCKVIe ABJIEHUA,
CBA3b (bVI3MKI/I C MHXEeHEepHbIMK ancunnimHamm

YmeTb: mcnonb3oBaTb QDVISVNGCKVIG 3aKOHbl U OOBACHSATH CbVI3VILIeCKVIe ABNEHUA Ond pelweHuna pasrinyHblX 3agad B
I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;

ncnonb3oBaTtb pasfityHbie MeTOOUKU (bVI3I/I‘-IeCKI/IX M3MepeHMﬂ, aHanns3npoesatb WU O6pa6aTbIBaTb nony4yeHHble
pe3ynbTaTthl

BnapeTtb: HaBbikamu €CTeCTBEHHOHaYy4YHOro MbILUNEeHUSA;

HaBblKaMU NMPaKTN4eCKoro npuMeHeHnsa OCHOBHbIX 3aKOHOB CbVI3VIKVI B I'IpOdDeCCVIOHaJ'IbHOVI [EeATEeNIbHOCTHU;

Cbl/l3|/|‘-|eCKI/IMI/I MeTogamMun nccregoBaHua

OMNK-3: Cnoco6eH npoBOoAUTbL U3MepeHUus napameTpoB MmaTepuanos, M3aenun u TeXHONOrn4YecKmx npoueccosB

3HaThb: OCHOBHbIE (HU3NYECKME BESIMUNHBI 1 (PU3NHECKME KOHCTaHTbI, UX ONpeaeneHne, CMbICT U eAUHULBI UX U3MEPEHUS!;
nokasaTenv U MeTofbl U3MePEHUs (OU3NYECKMX BESNYNH;

napamMmeTpbl ¥ XapakTepuUCTUKM N3MepUTESIbHbIX NPUBOpPOB;

MeToZbl ONpeaeneHnst NOrpPeLLHOCTU OU3NYECKUX BETUYNH;

cpefcTBa AN USMepeHUst OCHOBHbIX NapamMeTpoB (U3NYECKUX BETUYMH

YmeTtb: npon3BOaANTb U3MEPEHUA q3VI3VI‘-IeCKVIX BEJTNYNH;

npaBuUIibHO 3KCNJ1yaTnpoBaTb OGOpy,D,OBaHVIe AnA n3SMepeHus q3VI3VI‘-IeCKVIX BEJTNYNH;

aHanmsnpoBaTb CbI/I3W-IeCKM6 npouecChbl U CONOCTaBNATb NOJTy4YEeHHbIe pe3ynbTaTbl M3MepeHI/IIZ;

oueHmBaTb NOrpeLwHOCTb M3MepeHHOl7I q3VI3VI‘-IeCKOI7I BEJTNYUHDI

BnapeTb: HaBblikamu NPaKTU4eCKoro npuMmeHeHnda MeTtoaoB UaMepeHus q3VI3VI‘-IeCKVIX BEJIMYNH B I'IpOdDeCCVIOHaJ'IbHOVI
AEATENTbHOCTHU;

HaBblkaMUN pacyeTa I'IOFpeLLIHOCTeVI n3mepaemMblix CbIA3IAHeCKMX BEJITNYNH;

HaBblKaMN KOMMNOHOBKW OTYETOB MOJTyYeHHbIX pe3yJibTaToOB




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMINHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHasa paboTa

Jlex.
(vacenl)

Mp.
(vacenl)

Nab.
(vacenl)

CP
(vachbl)

MHHOBaL.

copmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. MexaHuka

Tema 1. KnHemaTtuka noctynaTtenbHOro u
BpaLLaTENbHOrO ABMKEHUS
Mpaktnyeckoe 3aHATME 1.
NnocTynaTenbHOro ABMXEHUsI
Mpaktnyeckoe 3aHaTME 2. KunHemaTuka
BpaLlaTenbHOro ABMKEHNS

Knnemartuka

ra

Tema 2. duHamuka nocTynaTenbHOro wu
BpallaTenbHOro  ABWKEHUs  TBepOoro
Tena. 3akoHbl HeloTOHa

Mpaktnyeckoe 3aHatTve 3. [OuHamuka
nocTynaTensHoro BpaLLlaTeNbHOro
[BWXKEHUs

Tema 3. CaoKcTtBa MpoOCTpaHCTBA U
BpeMeHW. 3aKoHbl COXPaHEeHUs 3aHepruu,
uMnynbca, MOMEHTa UMnynbca
Mpaktnyeckoe 3aHATME 4.  3aKoHbI
COXpaHeHus 3Heprnmn, MMNyneca, MOMeHTa
uMnynbca

ra

Tema 4. OnemeHTbl cneyuansHon 1 obLen
TEopuM OTHOCUTENTBHOCTU

Pasgen 2. MexaHudeckne konebaHus u
BOJTHbI

Tema 5. CaobogHble rapmMoHu4eckune
konebaHus. 3aTyxatoLme 1 BblHY)KAEHHbIE
konebaHvs. Pe3oHaHC

ra

Tema 6. Ynpyrme BonHbl. BonHoBoe
ypaBHEHUe

MpakTnyeckoe 3aHaTME 5. CBoboAgHble
rapmoHuveckme konebaHus. CrioxeHue
konebaHuni. 3aTtyxawowme konedaHus.

Ynpyrne BOfHbI

Pasgen 3. MonekynspHaa dusnka w
TepMoaAnHaMumKa

Tema 7. MKT npgeanbHbix rasos. lNepsoe
Hayano TepMOoAMHaMMKKN. TennoeMKoCTb
lMpakTnyeckoe 3aHATME 6. YpaBHeHWe
COCTOSIHMSA naearnbHoro rasa.
M3onpouecchbl

ra

Tema 8. OJ3HTponus. Btopoe Hauano
TepmoanHamukn. Teopema HepHcta
Mpaktnyeckoe 3aHaTMEe 7. [lepBoe mu
BTOPOE Havano TepMoguHaMnKn

Tema 9. Ctatuctuyeckme pacnpegeneHms
Makceenna " BonbumaHna.
BapomeTtpuyeckas popmyna

Tema 10. ABneHuns nepeHoca. ArperaTtHoe
COCTOsIHME BellecTBa

MpakTnyeckoe 3aHATME 8-9. BbinonHeHme
KOHTpOnbHOW paboTtbl No1

WUtoro B cemectpe (Ha kypce ansa 3A0)

17

17

47

KoHcynbTauum 1 npoMexyTodHas
aTTectaums (Ok3ameH)

2,5

245




Pasnen 4. OnekTpn4ecTso U MarHeTU3m |

Tema 11. OnekTpuyeckoe none B BakyyMe.
BenuuuHel, XapaktepusyoLue
anekTpocTaTU4eckoe none, U CBA3b Mexay
HUMW

Mpaktuyeckoe 3aHaTMe 10. 3akoH Kyrnona.
HanpspkeHHOCTb 3NeKTpoCTaTUYECKOro Mosis.
Teopema Naycca

Mpaktnyeckoe 3aHatne 11. TloTeHuwman.
Ces3b mMexagy HanpsKEeHHOCTbHO "
noTeHunanom

JlabopaTopHoe 3aHATHe: BBegeHne B Teoputo
NnorpeLuHoOCTEN. MeToabl obpaboTku
pes3ynbTaToB n3MepeHni
"OnekTpousmeputensHble npubopbl. Knacc
TOYHOCTU SNEKTPON3MEPUTENBHLIX NPNBOPOB.
OnpegeneHne norpewHocTM npubopa Mo
Knaccy To4HocTin"

Tema 12. DnekTpudeckoe none B BELLECTBE.
OuanexTtpukn. MNMonsapunsauunsa ananNeKTpukos B
3NEKTPUYECKOM none. OHeprus
3ANEKTPUYECKOro Nosns. QNEKTPUYHECKUIA TOK
MpakTnyeckoe 3aHaTne 12. 3aKoHblI
NMOCTOSAHHOIO TOKa

ra

JTabopatopHoe 3aHsATHE: Pasgen
"QnekTpnyecTso”

Tema 13. MarHuTHoe none B BakyyMe.
3aKoHbI MarHeTunsma. AsneHue

3NEKTPOMarHUTHOM UHAYKUUKU. YpaBHEHUA
Makcsenna B wuHTerpanobHoW copme gng
BaKyyma.

MpakTnyeckoe 3aHaTHe 13. 3aKoHbI
mMarHeTnama. Cuna JlopeHua

MpakTnyeckoe 3aHATME 14. 3aKOH MOMHOro
TOKa. SBreHne anekTpoMarHUTHON UHAYKLNK

JTabopaTopHoe 3aHATHE: Pasgen
"MarHeTtunam"

Tema 14. VYpaBHeHna MakcBenna B
anddepeHumansHom copme.
OneKTpoMarHuTHble BOJIHbI. CaolicTBa

ANeKTPOMarHUTHbIX BONH. MIHTepdepeHumnsa n
andopakums

ra

Tema 15. B3aumopencteue
3NEKTPOMAarHMTHOro N3ny4eHus c
BELLECTBOM. 3aKOHbI Paneqa, byrepa.
MonsipusoBaHHoE 3MeKTpOMarHMTHoe
n3ny4vyeHune

JTabopaTopHoe 3aHATHE: Pasgen

"Monsapusauus ceeta"”

Pasgen 5. KeaHTOBas dwmsuka. >dusmka
TBEpAOro tena. AgepHas usvka

Tema 16. TennoBoe MW3Ny4eHWe U 3aKOHbI
abconoTHO 4YepHoro Tena. doToahdekT.
Od ekt KomnTtoHa

MpakTnyeckoe 3aHaTne 15. 3aKoHbI

TensoBoro N3ry4yeHus. doToadhdekT.
Odpekt KomnToHa

Tema 17. KopnyckynspHo-BOIHOBON
ayanuam. BonHel ge Bponnga. CooTHoweHus
HeonpeaeneHHoCTeN enseHbepra.
BonHoBas dyHKUNA. YpaBHeHue
WpeouHrepa

MpakTnyeckoe 3aHATME 16. COOTHOLLIEHME
HeonpegeneHHocTen en3eHbepra.

YpaBHeHue LLpeauHrepa

ra




Tema 18. 30HHas Teopus TBepObiX Ten.

Jlazepsbl
. ) 2 4 3
JTabopaTopHoe 3aHATHE: Pasgen:
"KBaHTOBas dunanka"
Tema 19. CrpoeHne aTOMHbIX S4ep.
PagnoakTMBHOCTb. AaoepHble peakuum 1 3 3

MpakTnyeckoe 3aHaTUEe 17-18. BbinonHeHne
KOHTpOrnbHoW paboTbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 17 30

KoHcyrnbTaumm 1 npoMexyToyHast

aTTectaums (Ok3ameH)

2,5 24,5

Bcero koHTakTHas paborta n CP no 90

AUCLMMNMHE

126

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCcMOTpeHO

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KoMneTeHummn cpeactea
PopMynunpyeT 1 MHTEPNPETUPYET OCHOBHbLIE 3aKOHbI:
MEeXaHWKN, MONEKYNAPHON (OU3NKM N TEPMOLMHAMUKN, anekTpuyecTsa|Bonpockl ans YCTHOro
OMK-1 M MarHetTmama, KBaHTOBOW PU3NKN. cobecenoBaHus
CooTHocut cnocoobl 06paboTkm pes3ynbTaToB y4e6Horo|lNpaKkTMKo- OpMeHTUPOBaHHbIE
nabopaTopHOro aKcnepuMeHTa ¢ arieMeHTamMmn TeEopPUK NOrpeLlHoCTU.  |3agaHns
PeluaeT TMNoBbIE 3a4a4M NO OCHOBHbIM pa3genam U3nKu.
dopmynupyet un obbsicHAEeT cnocobbl uamMepeHust OU3NYECKUX
BENNYUH N METOALI ONpPeaeneHns NorpeLlHocTy. Bonpocbl ans YCTHOro
OnK-3 Pasnnyaetr n o6OCHOBbIBAaeT BLIGOP W3MepPUTENbHBLIX NPUBopOoB.|cobecenoBaHus

OnpepensieT cucTemy npubopa, UeHy OeneHus U ero MorpeLiHocTb.
AHanuaupyeT nonyyeHHble pesynbTaTbl.
PelwaeT TWMNOBbIE, KONWYECTBEHHBIE U KAYECTBEHHbIE 3adayu.

npaKTI/I KO- OpUeHTUpoBaHHbIE
3agaHnd

5.1.2 Cucrtema n KpuTEpPUN OLlEHUBaHUSA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHue MucbmMeHHas paboTa

5 (oTnnyHO) OOMOMHUTENBHON nutepaTypon;

Obyuvatowmiica nokasblBaeT
BCECTOPOHHEE UM Nybokoe  3HaHWe
OCHOBHbIX duranyeckmnx 3aKOHOB,
CBOOOLHO OpUEHTMPYETCS B OCHOBHbIX
NMOHATUAX, TEPMUHAX M ONpedeneHnax npu
OTBETE; YCBOW/T OCHOBHYH) W 3HAKOM C

obbsAcHsAeT B3aMIMOCBSI3b  OCHOBHbIX
U13NYEeCKnX 3aKOHOB U UX 3HAYEHWe AN
nocnegyoLlemn npodeccunoHanbHom
OEeATenbHOCTN; nposiBNsieT TBOpYecKMe
CNOCOBHOCTU M LUMPOKYH 3pyauumio B
ncnonb3oBaHmMM yyebHoro matepuana.

4 (xopoLuo) OCHOBHYIO  nuTepaTtypy; fgonyckaeT

O6yualolumitca nokasblBaeT 40CTaTOUHbIN
YpPOBEHb 3HaHWI OCHOBHBLIX (PU3NYECKUX
3aKOHOB, OPUEHTUMPYETCA B OCHOBHbIX
MOHATUAX W  OMpedeneHusx; YCBOWN

He3Ha4unTersnbHbIe norpeLwHoCcTn npu
oTBeTax Ha BOMPOCbl 3K3aMeHauWUOHHOro
buneta M [ONOMHUTENbHbIE BOMNPOCHI
npenoaasartend.

3 (yooBneTBoOpUTENbHO)

Obyuvatowmiica nokasblBaeT  3HaHus
y4ebHOro matepmana B MUHUManbHOM




obbeme; MOXeT cchopmynuposaTb
dusnyeckne  3aKOHbI, MOHSATNS "
onpepeneHusl, Ho npu 3ToMm, Jonyckas
GonbLIOE KONMMYECTBO HEMPUHLMMUATIBHBIX
OLWMBOK; 3HAKOM C OCHOBHOW NUTEpaTypoi;
JOMyckaeT  CyLWeCTBEHHble OowubkM B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
WX NoJ PYKOBOACTBOM MpenofaBaTensi.

2 (Hey,D,OBJ'IeTBOpVITeJ'IbHO) NOHATUAX U onpeneneHnax; ninoxo 3Hakom

Obyvaowmnca He uMeeT [O0CTaTOYHOro
YPOBHS 3HAHMSA OUCLIMNIUHBI; HE MOXeT
chopMynMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10X0O OPUEHTUPYETCS B OCHOBHbIX

C OCHOBHOW nuTepaTypou; gonyckaeT npu
OTBETE Ha 3K3AMEHE  CYLLIEeCTBEHHbIE
OLWMNOKN M HE MOXET YCTPaHWUTb UX Oaxe
noJ pyKOBOACTBOM MpenofasaTernsi.

5.2 TunoBkle KOHTPOJIbHbIEe 3aA4aHUA UNU UHbIe maTepuanbl, HeobXxoAMMble ANA OLEeHKU 3HaHUMN, yMeHVIﬁ,

HaBbIKOB

1 (UnNu) onbiTa fEATENILHOCTHU

5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynmnpoBKu BONPOCOB
Cemectp 1
1 KnuHemaTtuka noctynaTenbHOro ABvXeHus MmaTepranbHOW TOUKM
2 KnHemaTtumka BpallaTenbHOro ABMKEHUSS MaTtepuanbHON TOYKU 1 TBEPAOro Tena
3 CBs3b MexXay NIMHENHBIMU 1 YTIOBbIMU XapakTepUCTUKamMm OBVKEHNS
4 [OwvHamuka noctynatenbHOro ABmkeHusd. MNoHaTre ueHTpa nHepumn. 3akoHbl HbloToHa
5 MoHsiTWe 06 MMNynbce, MOMEHTE UMMNYNbCa, MOMEHTE CUMbI
6 MomeHT nHepuun TBepgoro Tena
7 [OwvHamuka BpallaTenbHOro ABMXeHMs TBepaoro tena. Bropown 3akoH HeloTOHa Ans BpawaTenbHoro
OBUKEHMS
8 MpepctaBneHne o MexaHndeckon aHeprun. KuHetnyeckas, noteHumanbHasa aHeprusi. PaboTa cuneol
9 3aKkoH coxpaHeHUst MeXaHUYEeCKOW aHeprum
10 3aKoH coxpaHeHust Mnyrbca
11 3aKoH coxpaHeHUs MOMEHTa UMMynbca
12 CBoWncTBa NpocTpaHCTBa U BpEMEHWU: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUSA NPOCTPAHCTBA,
OLHOPOAHOCTb BpemeHu. CBA3b C 3aKOHAMWN COXpPaHEHWS
13 Mpeobpa3oBaHus KOOpPOMHAT M BPEMEHU B Kriaccudeckon dusnke. MNpuHumn oTHocutenbHocTu Manunes
14 MocTtynatbl JKHWTENHA
15 lMpeobpasoBaHusa koopAuHAT 1 BpemeHu JlopeHua
16 CnepncTteus 13 npeobpasoBaHuii JlopeHua
17 PensaTuBUCTCKMIA 3aKOH CNOXEHUSI CKOPOCTEN
18 PenaTtueucrckas gnHaMmuka
19 Baanmocssisb macchl 1 aHeprum. Popmyna SMHWTENHA
20 MoHsTne 06 obLLE TeOPUN OTHOCUTENBHOCTHU
21 KonebatenbHoe ABwxeHne. [apMoHMyeckue nuHerHble konebaHus
22 CnoxeHne ogHOHaNpaBneHHbIX U B3aUMHO NepneHAMKYNApHbIX konebaHui
23 3atyxatowme konebaHus
24 BblHy)XaeHHble konebaHus
25 AsneHne Pe3oHaHca
26 BornHbl B ynpyrown cpege
27 YpaBHeHME NII0CKOW BOSHbI
28 BonHoBoe ypaBHeHune
29 OcHoBHble nonoxeHus MKT rasos. oeanbHbi ras
30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanstoHa
31 MapameTpbl MakpoCOCTOSAHWSI CUCTEMBI. TepMOAMHamMmMyeckasi Temnepartypa u gasneHue. YpaBHeHve

MenpeneeBa-KnanenpoHa




32 Yucno cteneHen cBoboabl MONEKYN naeanbHoro rasa. Pabota u BHyTPEHHSIS SHEPrUst naearnbHOro rasa

33 lMepBoe Havyano TepMoaMHaMUKN

34 M3onpouecchbl

35 TennoeMKoCTb MaeanbHOro rasa

36 |AowabaTtunueckuin npouecc. YpaBHeHve agnabathbl

37 MoHsaTue 06 aHTponum no Knayauycy. Kauectso saHeprum

38 CratucTtudeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

43 dusmyeckas knHeTnka. CpeaHasa AnvHa ceoboaHoro npodera u aheKTUBHLIM AuamMeTp MOMNEKy”

44 Oundpdysuna

45 TennonpoBogHOCTb

46 fBneHune BA3KOCTU

47 ArperaTHoe cocTtosHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena

48  |YpaBHeHWe COCTOSAAHMSA peanbHOro rasa. Misotepmbl peanbHOro rasa

49 dasoBble nepexogbl. TponHasa To4ka

50 Mopgenu cTpoeHus xuakocten. NoBepxHOCTHOE HaTaxeHne. KanunnsapHble aBneHns

Cemectp 2

51 OnekTpuyeckme 3apsabl. Mogene To4e4HOro 3apsida U MOAENM C HenpepbiBHbIM pacnpegeneHnemM 3apsga

52 3akoH KynoHa. HanpskeHHOCTb 3neKkTpocTaTU4eckoro nons

53 [MoTOK BEKTOpa HaNpPshPKEHHOCTU aneKkTpocTaTndeckoro nons. Teopema Maycca ans sekropa E

54 Mpumepbl pacyeTa nonen 6eCKOHEYHONM NITOCKOCTH, 3apshKeHHON cdepbl, Wwapa

55 MoTeHumnan anekTpocTaTU4eCcKoro nNons

56 B3anmocBs3b Mexay HanpsXkeHHOCTbIO U NOTeHLManom

57 Lnpkynaumsa Bektopa E. Teopema o unpkynsaumm sektopa E

58 lMocTosiHHBIN aneKprlquKMVl Tok. Cuna Toka. BekTop nnotHocTn Toka. 3akoH Oma B MHTErpanbHOu 1
anddeperHumansHon dopmax

59 OnekTpu4yeckoe none B BellecTse. [MonspHbIe N HENONSPHbIE ANANEKTPUKN. BEKTOp NonsprM3oBaHHOCTH.
[unanekTpnyeckasi NPOHMLAEMOCTb

60 MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKLUK

61 3akoH bwuo Caeapa Jlannaca. MHaykuma MarHUTHOro Nons NPAMONMHEHOro NPOBOAHMKa C TOKoM. [one
KpyroBoro Toka

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

63 [MoTok BeKTOpa MarHUTHOWM MHAYKUMK. Teopema o LupKynsuum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca gns HQYKUMM MarHUTHOTO Moss

64 MarHuTHoe none coneHomnaa u Toponga

65 ABneHne anekTpomarHuTHON nHAykumn. 3akoH ®apages JleHua

66 fBneHne camomHaykummn. MHOYKTMBHOCTb KOHTYpa. B3anmHas nHgykuus. TpaHcdopmaTop

67 OHeprus anekTpUYEecKoro U MarHMTHoro nonsi. Bektop MonHTUHra

68 YpaBHeHua Makceenna B MHTerpanbHon dopme 4518 Bakyyma

69 MarHuTHoe none B BelecTBe. BekTop HamarHnyeHHoOCTN. HanpsXeHHOCTb MarHUTHoro nons. MarHuTHas
NPOHMLAEMOCTb

70 Bugpbl marHeTukoB. [luamarHeTkun 1 napamarHeTuku, oeppomarHeTmkm

71 OnekTpoMarHuTHble BOMNHbl. CBOMCTBA 3MeKTPOMarHMTHbIX BOSH

72 WHTepdepeHuuns ceeTa

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

74 Monsapusaumsa ceeTa. Buasl nonspusauun. NonspusaTtopbl. 3akoH Mantoca

75 OsonHoe nyvenpenomnexue. VickycctBeHHoe ABOVHOE nyyenpenomMneHune. ekt Keppa

76 OnTtunyeckas akTMBHOCTb BewecTB. Oddekt Papages

77 PaccesHue n nornoweHune ceeta. 3akoH Panes. 3akoH bByrepa

78 |TennoBoe u3ny4veHue. MNoHATME 06 abBCONOTHO YepHOM Tene. 3aKOHbI TEMMOBOro U3MyyYeHus

79 dopmyna Panes-xuHca. MmnoTesa MNnaHka. Popmyna MNnaHka ang nanyyeHnss abconoTHO YepHOro Tena

80 BHewHun potoadhdekT. 3akoHbl hoToacbdekTa. Popmyna SnHwTenHa ans potoaddekTa

81 KopnyckynspHo BonHOBOW Ayanuam MUkpoobbekToB. unoTtesa ae bponns. BonHbl ae bpowinsa




Ocobble coicTBa MUKpPoobbekToB. COOTHOLLIEHUS HeonpeaeneHHocTeln NenseHbepra. CneacTeus

82 o
COOTHOLUEeHNA HeonpegeneHHocTen Fem3eH6epra

BonHoBas dyHkums. MNMpuHUMN cynepnosnuumn B KBAHTOBOM MexaHuke. YpaBHeHue LpeanHrepa ans

83 .
cBOBOAHON YacTULbI

84 YacTtuua B 6eckoHe4YHo rnybokor oqHOMEPHOM NoTeHUMansHon sme. KBaHTOBaHWe aHeprum

85 CtpoeHnune atoma no Pesepdopay. MocTtynatbl Bopa. Teopusi Bopa atoma BogopoAa U BOAOPOAONOA0OHbIX
MOHOB

86 KBaHTOBbIE Yncna. MNpocTpaHCTBEHHOE KBAHTOBaHWE

87 MpuHuun Maynu. MHoroanekTpoHHble aTombl. [epnoanyeckuin 3akoH Mengeneesa

88 |3oHHas Teopus TBepablx Ten. MeTtannbl, AuanekTpuku. MonynposogHukn. MNpoBOAMMOCTM P U N TUMNOB

89 |YpoeeHb ®epmu. KoHTakTHaa pasHOCTb NOTEHUMANoB. TepMOoarieKTpMYECTBO. p-N NEPEXos

90 CnoHTaHHoEe 1 BbIHY>XOEHHOE usny4yeHue. J'Iaaepbl. Tpex N YyeTbipexypoBHeBada CXxema nasepHoﬁ reHepauummn

91 CTpoeHune atoMHOro sapa. QHeprusi CBA3M HYKIMOHOB B dApe. M3oTonbl

92 HedekT macchl. YaenbHas aHeprus CBA3W HYKITOHOB B g4pe. AgepHble Ccuribl

93 Mopenu agpa

94 PagunoaktmBHOCTb. 3akoH pagnoakTUBHOro pacnaga. Buabl pagvoakTMBHoro pacnaga

95 ApepHble peakumun. LilenHaa peakumsa Ha MeaneHHbIX HeNTPOoHax

96 |[ApepHbIn peakTop

97 TepmosigepHasa peakumsi

98 BsanmopgewcTtaue PaanoakTnBHOIoO n3ny4eHnd ¢ BeecTtBoM. Buonornyeckoe gencrene PaanoakTnBHOIoO
n3ny4vyeHuna

99 Knaccudgukauusa anemeHTapHbIX Yyactul. [oHATUe o ctTaHaapTHOM Moaenu

100 [KeapkoBas mogenb sigpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agayu, Kenucbl)

1. Teepaoe Teno BpaLlaeTca BOKPYr HEMOABWKHOM OCK MO 3aKoHy ¢ = 6t-2t3, pag. HawTtu yrnoBoe yckopeHuve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemellaeTcs cunon F Bgons ocu x. KoopauHaTta Tena MeHseTcs No 3akoHy x=2t+t +1,
M. Kakyto paboTy coBepunT cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyaa 3atyxawwmx konebaHun mMasTHUMKa yMeHbLUMNach B € pas. KakoB koaddpumumneHT
3aTyxaHusa (3?

4. B HekoTOpOW TeMnepaTypHon 06nacTv aHTPONUSA TepMoanHaMUYECKON CUCTEMbI MEHHAETCS C TeMnepaTypow
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npwm

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

5. B anekTpocTatuyeckom none, 06pasoBaHHOM CUCTEMOW pacnpeaeneHHbIX 3apsaaoB, NoTeHUMan MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTpMUYECKOro nomsi B TOUKe C

KoopauHaTamm x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb ANEKTPOHA, MPOLLEALLEro YCKOPSAIOLLYIO pa3HOCTb noTeHumanos Ag=2,4 B.

7. Cyna Toka B NPOBOAHUKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TeveHue 4c. OnpenenuTb 3apsag, NpoLweawmnmn
npw 3TOM MO NPOBOAHUKY.

8. MarHuTHbIN NOTOK Yepe3 corneHoup paBeH 125B6. MHOyKTMBHOCTL 3TOro coneHoupa 5MH. Onpepenutb
KONMM4YeCTBO BUTKOB COfleHomnaa, ecnv No HEMy NpoTekaeT TOK cunon SA.

9. Jlyu cBeTa, npoxoas Yepes cron nbga (n1 =1,31), nagaeT Ha anMasHyo NNAaCTUHKY (n2 =2,42), yactnyHo
oTpaxaeTcsl, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXKEHHbIN Ny4 ObIN MakCUManbHO NONAPU30BaH?

10. OnpenenuTb ANUHY BOMHbI, OTBEYAlOLLEN MakCUMyMy MUCMyCcKaTenbHOW CMOCOBHOCTM abCoMNTHO YepHOro
Tena, ecnv ero aHepreTnyeckas cCBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcUMarnbHY CKOPOCTb (DOTO3MEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTY LIMHKA, U3NYy4YEeHNEM
¢ AnnHon BonHbl 200HM.

12. Kakomy yrny paccesHusi oTBeqaeT MakCManbHOe KOMNTOHOBCKOE CMELLEeHNE AfWHbI BOSHbI?

13. Hantn gnuHy BonHbl Ae Bpowns Ons anekTpoHOoB, NPOLUeAlnX YCKOPSHOLWYHO pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO 3NIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHOCTb BO30YXAEHHOro cocTtosHMA aToma Bogopoga 10 c. Yemy paBHa HeonpegeneHHoOCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbl oLeHMBaHUA 3HaHUW, YMEeHUA, BNaaeHun
(HaBbIKOB 1 (MNKN) NPaAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs K npoMexXyTo4yHoM aTrectauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTeCcTauum perfaMmeHTMPOBaHO fokaribHbIM HOpMaTuBHbLIM aktom CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIA YCNEBAEMOCTU M NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»




5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOW aTTecTauum no AgucumnsiimHe

YcTHas +

[NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

5.3.3 OcobeHHOCTU NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

*B03MOXHOCTb NONBb30BaTLCSA CNPaBOYHLIMY Tabnuuamm, KanbKynsaTopoMm;
*Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

NHasa

6. YYHEBHO-METOOUMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp | 3arnasve | WN3paTtenbcTeo ['oa nsgaHua | Ccblirnka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
AnbikoBa, O. M. MonekyngpHasa dwusmnka u AcTpaxaHb: http://www.iprbooksh
OCHOBbI TepPMOUHAMMWKN AcTpaxaHckumn op.ru/99503.html
rocy4apCTBEHHbIN
yHVMBEpCUTET, 2019
M3pgatenbckuin oom
«AcTpaxaHcKun
YHUBEPCUTET»
Mapwakos, A. H. KeaHToBas cusmka pansa| Capatos: Bysosckoe 2019 http://www.iprbooksh
WHXXEHepOoB obpasoBaHue op.ru/86463.html
Ab6gpaxmaHoBa, A. X. (Pusuka. dnekTpnyecTtso KasaHb: KazaHckum http://www.iprbooksh
HaUWOHaIbHbIN op.ru/95059.html
nccnenoBaTenbCkum 2018
TEXHOIOrMYeCKuiA
yHUBEpCcUTEeT
Omutpues, O. C.,|®usmka. Kpatkuii kypc TamboB: TamboBckuin https://www.iprbooks
WNcaeBa, 0. B., rocyapCTBEHHbIN 2021 hop.ru/122988.html
Ocunoea, n. A, TEXHUYECKNIA
Xonogunux, B. H. yHuBepcutet, 95C ACB
KysbmuueBa, B. A.|Kypc nekumn no obuwein| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dumsumke. Yactb |. MexaHuka rocyaapcTBeHHas 2016 op.ru/65845.html
N MonekynspHasa gpusmka akageMusi BOOHOrO
TpaHcnopTta
TawrnblkoBa- ®usnka. Yactb 2. OnTtuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBasi dursuka. MwuHck: Bbiwanwas 2014 op.ru/35563.html
CTpoeHne wu dmsnyeckmne Wwkona
CBOWCTBA BeLLEeCTBa
TawnbIikoBa- dusmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuy, U. U. MonekynspHasa dwusvnka u M . . op.ru/35562.html
WHCK: Bbiwanwas
TepMoAMHamuKa. WiKona 2014
OnekTpnyecTBo "
MarHeTn3m
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
CasenbeBa M. HO. dusnka. IneKkTpuyecTBo U http://publish.sutd.ru/
mMarHeTuam. JlabopaTopHble cre.: crieryntg 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
Bapcykos, B. W.,|Pusmka. MexaHuka TamboBs: TamboBckuin http://www.iprbooksh
Omutpmes, O. C. rocyapCTBeHHbI 2015 0p.ru/63918.html
TEXHUYECKNI
yHuBepcutet, 95C ACB
Wrbirawes, A. A, |3agaun no dumsuke. HoBocnbupck: http://www.iprbooksh
MewncaxoBuy, HO. T, MexaHunka. MonekynsapHas Hosocunbupckui op.ru/91200.html
dusmka N TepMoguHamumKa. rocyapCTBEHHbIN 2017
OnekTpnyecTBo TEXHUYECKUN
YHUBEPCUTET
Mepmuros, A. B.,|O6waa dwusnka. 3agaum c| Capartos: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLeHnamm obpasoBaHue op.ru/95156.html
Betpoea, B. T. dusunka. C6opHMK 3agay MuHCK: BbILISALIAS LWKOMNA 2015 gt;pnj%vi\;\g;;p;?r%cl)ksh
Awvwvtpuesa, H. T.,|O6was usmka.| Tomck: MsgaTenbckuin https://www.iprbooks
YankoBckass, O. H.|'eomeTpuyeckas n BonHoBas [om Tomckoro 2020 hop.ru/116814.html

BoyapHukoBa, E. H.

onTuKa

rocynapCTtBeHHOro

yHMBEpcuTeTa




VMBaHoB K. I.,]OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IM. anekTpomMarHeTusma Chne.: crnerynrtp 2014 tp_ext_inf_publish.ph
p?id=2067
PomaHogBa, B. B. dunzmka. Mpumepsbl pelueHnst ) . https://www.iprbooks
3apaq Munck: PecnyBnukaHckuit hop.ru/125481.html
WUHCTUTYT 2021
npodeccnoHanbHoro
obpasoBaHuga (PUIMO)
AnekcaHgpoBa, H. B.,|MexaHuka n monekynspHas Mockaa: MocKoBCKas: http://www.iprbooksh
WeatynnuH, P. VY. |dwusuka roc é CTBEHHaS! op.ru/47940.html
OanmatoBa, J1. B, yAap 2014
akagemus BOOHOTO
KysbmunyeBa, B. A, ThaHCHoDTa
CaBernbes, B. I P P
PymbiHckas W.  T.,|®Pusuka. JTabopaTopHbIi http://publish.sutd.ru/
VMBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
VMBaHoB K. I.,|CamocTosiTenbHas paboTta cne.: cnieryntn 2017 p?id=2017470
besnHocoea B. B.,
Bypkosa J1. A.
BansrmnHa O. A. dusnka http://publish.sutd.ru/
cne.: cnieryntn 2018 tp_ext_inf_publish.ph
p?id=2018208
Kabnykosa H.C. ®unsnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN N MOSEKYNSPHON Chne.: crnerynrtp 2019 tp_ext_inf_publish.ph
HU3MKK p?id=2019125

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM

1.EanHbIN nopTan uHTepHeT TecTUpoBaHus B cdepe obpasoBaHus [OnekTpoHHbI pecypc]. URL:http://www.i-
exam.ru/.

2.NHpopmaLmoHHas cuctema «EgmHoe okHO gocTyna k obpasoBaTtenibHbIM pecypcamy [QneKTPOHHbIV pecypc.
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas bumsmKo-maTEMaTMYECKAS ombnuoTeka [OneKkTpoHHBbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4.dun3n4eckmin HpopMaUMOHHbIV nopTan. [AnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/

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

6.Matepuanbl  MiHdopmaumnoHHo-obpasoBaTenbHON  cpeabl  3a04HOM  chopmbl  0byueHus  CII6rYNTO
[OnekTpoHHbIA pecypc].

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

7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHasa bubnunoteka y4ebHbix nagaHun CreryrnTO. URL:http://publish.sutd.ru/.

6.3 MNepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTPaHAEeMOro NpPorpaMmMHoOro o6ecneyeHus
Okonor, MAB — 3konor, KotenbHeble, AT — 3konor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCcTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

Ayautopus OcHalleHune

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopusi

CneuvanuanpoBaHHas meGenb, Aocka
YuebBHas ayautopus
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