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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 koMneTeHUMaAX, COOPMUPOBaHHbIX Ha NpeablayLleM YpPOBHe oOpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U Osl.ueMH)KeHeprle 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 (bM3MKI/I C MHXEeHEepHbIMK ancunnimHamm

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

ncnonb3oBaTtb pasfityHbie MeTOOUKU (bm3|/|qe0|<|/|x M3MepeHMﬂ, aHanns3npoesatb WU O6pa6aTbIBaTb nony4yeHHble
pe3ynbTaTthl

BnapeTtb: HaBbikamu €CTeCTBEHHOHaYy4YHOro MbILUNEeHUSA;
HaBblKaMU NMPaKTN4eCKoro npuMeHeHnsa OCHOBHbIX 3aKOHOB CbVI3VIKVI B I'IpOdDeCCVIOHaJ'IbHOVI [EeATEeNIbHOCTHU;
Cbl/l3|/|‘-leCKI/IMI/I MeTogamMun nccregoBaHua

OlK-3: CnocobeH npoBOAUTL U3MEPEHUsi NapaMeTPOB MaTepuarnoB U U3AeNIUA Nerkon NPoMbILLIIEHHOCTH,
obpabaTbiBaTh Nony4eHHbIe AaHHbIE U NPEACTaBNATL aHaNMTUYEeCKUNA OTYeT

3HaThb: OCHOBHbIE (HU3NYECKME BESIMUNHBI 1 (PU3NHECKME KOHCTaHTbI, UX ONpeaeneHne, CMbICT U eAUHULBI UX U3MEPEHUS!;
MeToAbl U3MepeHUst PUNYECKUX BEMUYMH;

napamMmeTpbl ¥ XapakTepuUCTUKM N3MepUTESIbHbIX NPUBOpPOB;

MeToZbl OnpeaeneHnst NOrpeLLHOCTU U3NYECKUX BETIUYMH

YmeTtb: npon3BOaAUTb U3MEPEHUA qamsmqecmx BEJTNYNH;

npaBuUIibHO 3KCNJ1yaTnpoBaTb OGOpy,D,OBaHVIe AnA n3SMepeHus qamsmqecmx BEJTNYNH;
aHanmsnpoBaTb d)M3MHeCKM6 npouecChbl U CONOCTaBNATb NOJTy4YEeHHbIe pe3ynbTaTbl M3MepeHI/IIZ;
oueHunBaTb NOrpeLwHOCTb M3MepeHHOl7I q3VI3VI‘-IeCKOl7I BEJTUYUNHDI

BnapeTb: HaBblikamu NPaKTU4eCKoro npuMmeHeHnda MeTtoaoB UaMepeHus damsmquKmx BEJIMYNH B I'IpOdDeCCVIOHaJ'IbHOVI
AEATENIbHOCTHU;

HaBblkaMUN pac4yeTa I'IOFpeLLIHOCTeﬂ n3mepaemMblix d)IA3IAHeCKMX BEJTNYNH;

HaBblKaMN KOMMNOHOBKW OTHYETOB MNMOJTy4eHHbIX pe3yJibTaToB




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa paboTa

o &’
HanmeHoBaHuWe 1 cogepxaHue pasgenos, % EE CP ViHosau, ®opma
TeM 1 y4eOHbIX 3aHATUN =8y ek Mp. J1ab. (vachbl) CpOprl Tekywero
o >N
oz (vachl) | (vackl) | (vacel) 3aHATUN | KOHTPOJA
Pasgen 1. MexaHuvka
Tema 1. KnHemaTtuka noctynatefnbHOro u
BpaLLaTENbHOrO ABMKEHUS
lMpaktnyeckoe 3aHaTMe 1. KnHemaTuka
NnocTynaTenbHOro ABMXEHUsI
Mpaktnyeckoe 3aHaTME 2. KunHemaTuka 2 4 4 4 ra
BpaLlaTeNbHOro ABMXEHUS
JlabopaTopHoe 3aHsATME: BegeHne B
Teoputo NOrpeLlHOCTEN. MeToapbl
06paboTkM pe3ynsTaToB U3SMEPEHUN
Tema 2. duHamuka noctynaTenbHOro u
BpallaTenbHOro  ABWMXEHWA  TBEPOOro
Tena. 3akoHbl HbloToHa n
Mpaktnyeckoe 3aHaTMe 3. [OuHamuka 2 2 4 3
noctynatensHOro M  BpallaTenbHOoro
OBWXKEHMUS
JTabopatopHoe 3aHaTHE: Pasgen
"MexaHuka"
Tema 3. CaoKcTBa MpoOCTpaHCTBA U
BpeMeHN. 3aKOHbl COXPaHEHUS 3SHepruu,
UMnNynbca, MOMEHTa MMMyrnbca > > 3 r
A
MpakTnyeckoe 3aHaATME 4.  3aKOHbI
COXpaHeHus 3Heprnmn, MNynbca, MOMeHTa
uMnynbca
Tema 4. QnemeHTbl cnieyuansHoOn 1 obLuen 2 5
TEOPUN OTHOCUTESNBHOCTH
Pasgen 2. MexaHudeckue konebaHus wu
BOJTHbI 1
Tema 5. CpobogHble rapmMoHu4eckne
konebaHus. 3aTyxatoLme 1 BblHY>KAEHHbIE 1 2 ra
konebaHvs. Pe3oHaHC
Tema 6. Ynpyrme BonHbl. BonHoBoe
ypaBHeHue n
Mpaktnyeckoe 3aHaATMe 5. CBobogHble
rapmoHudeckme konebaHus. CrioxeHue 1 2 4 2
konebaHunn. 3aTtyxawowme konebaHus.
Ynpyrvue BonHbI
JTabopatopHoe 3aHaTHE: Pasgen
"MexaHu4veckune konebannsi U BONHbI"
Pasgen 3. MonekynspHaa dusmka W
TEpMOANHAMMKA
Tema 7. MKT mnpgeanbHbIx rasos. lNepBoe
Hayano TepMOoAMHaMMKKN. TennoeMKoCTb
lMpakTnyeckoe 3aHATME 6. YpaBHeHWe 2 2 3 ra
COCTOSIHMSA naearnbHoro rasa.
M3onpouecchbl
Tema 8. OHTponua. Btopoe Havano
TepmoanHamukun. Teopema HepHcta K
lMpaktnyeckoe 3aHATMEe 7. [lepsoe wu
BTOpPOE Havano TepMoauHaMunKm 2 2 4 3
JlabopatopHoe 3aHaTHE: Pasgen
"MonekynsapHas dmamka "
TepmoanHammka"
Tema 9. Ctatuctudeckme pacnpegeneHuns
Makcsenna " BbonbumaHa. 2 3

BapomeTtpuyeckasa popmyna




Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOsIHME BellecTBa

Mpaktnyeckoe 3aHaTME 8-9. BbinonHeHue
KOHTPOJSTbHOW paboThbl

JlabopaTtopHoe 3aHaTue: MitoroBoe 3aHaTne

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexyTodHas
atTecTtauus (Ok3ameH)

17

17

17

30

2,5

24,5

Pasgen 4. OnekTpu4ecTBO U MarHeETU3M

Tema 11. OnekTpudeckoe none B BakyyMe.
BenuuuHel, XapaktepusyioLine
3MeKTpocTaTuyeckoe nosne, U CBA3b Mexay
HUMU

Mpaktnyeckoe 3aHatTMe 10. 3akoH KynoHa.
HanpspkeHHOCTb 3neKkTpoCcTaTU4ecKoro nors.
Teopema Naycca

Mpaktnyeckoe 3aHatve 11. [loTeHuman.
CBa3sb Mexay HanNpsXKeHHOCTbIO n
noTeHLmanom

JlabopaTopHoe 3aHATME: BBOAHOE 3aHsATME
"OnekTpouameputensHble npubopsl. Knacc
TOYHOCTHU 3NEKTPON3MEPUTENBHBIX
npubopoB.  OnpeaeneHve  MNOrpeLlHOCTU
npmnbopa no knaccy To4HocTn"

ra

Tema 12. AnekTpuyeckoe none B BELLECTBE.
OuanekTpukun. MNonspusauusa oManeKkTpukos B
3NEKTPUYECKOM none. OHeprus
3NEKTPUYECKOTO MONst. DNEKTPUYECKUIA TOK
lMpakTnyeckoe  3aHATME 12. 3aKoHbI
NMOCTOSAHHOIO TOKa

JlabopatopHoe 3aHsaTHE: Pasgen
"QnekTpnyecTso”

Tema 13. MarHuntHoe none B BaKkyyme.
3aKkoHbI MarHeTusma. ABneHve
AMEKTPOMarHUTHON  UHAYKUUK. YpaBHEHUSA
MakcBenna B WHTerpanbHon dopme Aand
BaKyyma.

lMpakTnyeckoe  3aHATME 13. 3aKoHbI
marHetnama. Cuna JlopeHua

MpakTtnyeckoe 3aHsATME 14. 3aKOH MOMHOro
TOKa. AABNeHne anekTpoOMarHuTHOM UHOYKLMK
JTabopaTopHoe 3aHATHE: Pasgen
"MarHeTtumam"

ra

Tema 14. YpasBHeHus MakcBenna B
anddepeHumansHom dopme.
OneKTpoMarHuTHble BOJIHbI. CeolicTtBa
3MNeKTPOMarHNTHbIX BOMH. NHTepdepeHumns 1
andpakums

Tema 15. B3aumopencteue
3NEeKTPOMarHMTHOro N3ny4veHns c
BELlEeCTBOM. 3aKOHblI Panesa, byrepa.
MonsipusoBaHHOE 3NEeKTpoOMarHMTHoe
n3ny4vyeHune

JTabopaTopHoe 3aHATHE: Pasgen
"Monsapusauus ceeta"”

Pasgen 5. KeaHTOoBass dwmsmka. Pusmka
TBEpPAOro Tena. AgepHas usvka

Tema 16. TennoBoe wu3ny4yeHWe WU 3aKOHbI
abcontoTHO u4epHoro Tena. PoToadpdekT.
Odpekt KomnToHa
lMpakTnyeckoe  3aHATME 15. 3aKoHbI
TEenmnoBoro N3ny4veHus. doToadhdexkT.
Odpekt KomnToHa

ra




Tema 17. KopnyckynsipHo-BONHOBOM
nyanuaMm. BonHbl ge Bponnga. CooTHoLweHus
HeonpegeneHHocTemn en3eHbepra.
BonHoBas PYHKUMA. YpaBHeHue
WpeouHrepa

MpakTnyeckoe 3aHATME 16. COOTHOLLEHME
HeonpegeneHHocTen en3eHbepra.
YpaBHeHue LpegnHrepa

Tema 18. 30HHas Teopus TBepAabIX Ten.
Jlazepsbl
JTabopaTopHoe
"KBaHTOBas ¢umsmka"

3aHATHNE: Pasgen:

Tema 19. CtpoeHue aTOMHbIX
PaguoaktuBHOCTb. AfepHble peakuuu
MpakTtnyeckoe 3aHaTUE 17-18. BbinonHeHne
KOHTPOJTbHOW paboThl

anep.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas
aTTectaums (Ok3ameH)

17

17

17

30

2,5

245

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

107

109

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OHJ OLIEHOYHBLIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepUeB N CUCTEMbI OLLeHMBAHUA Pe3yrbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oLueHOYHOro
lMoka3aTtenu oueHnBaHUs pesynbTaToB 0by4eHus
KoMneTeHummn cpencTtea
dopmMynunpyeT 1 MHTepnpeTupyeT OCHOBHbIE 3aKOHbI:
MEeXaHWKWN, MONEKYNAPHOM OU3NKN N TEPMOOUHAMMKM, SrekTpnyecTsalBonpocsl ansa YCTHOro
OMK-1 M MarHeTmama, KBaHTOBOW PU3NKN. cobecenoBaHus
CooTHocut cnocobbl 0bpaboTkm pe3ynbTaToB y4ebHoro|lMNpakTnko- opueHTUpOBaHHbIE
nabopaTopHOro aKCnepumMeHTa ¢ afieMeHTamMn TEoOPUKN NOrpeLlHOCTU.  [3aaaHus
PeluaeT TMNoBbIE 3a4a4M N0 OCHOBHbIM pa3genam U3nKu.
dopmynupyet u 00bsACHAET cnocobbl M3MepeHnss U3NYECKUX
BEJTMYMH N METOAbl ONpeaeneHnsa NorpeLHOCTy. Bonpochi onsa YCTHOro
OnK-3 Pasnnyaetr n ob6ocHoBbIBaeT BbIGOp M3MepUTENbHLIX NpPMOOPOB.|cobecenoBanHus
Onpegensier cuctemy npubopa, UeHy AeneHns U ero norpewHocTb.|lpakTnko- opueHTMpoBaHHbIE
AHanmampyeT NOfy4YeHHble pe3ynbTaThl. 3apaHusa
Pelwaet TunoBble, KONMYECTBEHHbIE U KAYECTBEHHbIE 3aayu.

5.1.2 Cuctema v Kputepmm oLeHNBaHUA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHme

MNMucbmeHHasn paboTa

O6yuvatowuics nokasbiBaeT
BCECTOPOHHEE U  [Nybokoe  3HaHue
OCHOBHbIX PU3nYECKnX 3aKOHOB,

cBOOOOHO OpPUEHTUPYETCA B OCHOBHbIX
NOHATUSAX, TEPMUHAX N ONpeaeneHnax npu
OTBETE; YCBOWIT OCHOBHYIO W 3HaKoM C
OOMNOMNHUTENbHON nutepaTypowm;
0ObsCHSET B3aMMOCBSI3b  OCHOBHBbIX
PU3NYECKNX 3aKOHOB M MX 3HAYeHune ans
nocriegytoLien npodeccnoHanbHom
[eATenbHOCTUN; NpOsBNSAET TBOPYECKME
CMOCOBHOCTM M LUMPOKYHD 3pyauumio B
ncnonb3oBaHum y4yebHoro matepuana.

5 (oTnnyHO)

Obyuyatowmincs nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWIA OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCHA B OCHOBHbIX

4 (xopoLwuo)




MOHATUSIX U ONpedeneHusx;  YcBoun
OCHOBHY!10 nuTepartypy; gonyckaeT
He3HauuTenbHble  MOrPeLUHOCTU npw
OTBETax Ha BOMPOCHI 3IK3AMEHALMOHHOIO
Guneta W OOMNOSHUTENbHbIE  BOMPOCHI
npenogaeaTens.

3 (ynoBneTBOpUTENLHO)

O6yuatowuics nokasbiBaeT 3HaHusA
y4yebHOro martepuana B MWHMMAIbHOM
obbeme; MOXeT chopmynunposaTb
dusnyeckune 3aKOHHbI, NOHATUSA "
onpegeneHns, Ho npu 3TOM, Aonyckas
OonblUoe KONMMYECTBO HEMPUHLMMMUANBHBIX
owmnboK; 3HaKOM C OCHOBHOW NUTepaTypou;
[OMnyckaeT CyLWeCTBEHHble oOwnbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM MpenofaBaTtens.

2 (HeynOBJ'IeTBOpMTeJ'IbHO) NOHATUAX U onpegeneHnax; nioxo 3Hakom

OO6yyatoLmincs He UMeeT [0CTaTOYHOro
YPOBHSI 3HAHUA AWUCUUMIAUHLI;, He MOXeT
chopMynuMpoBaTe OCHOBHblE (hUsMyeckue
3aKOHblI; NITOX0 OPUEHTUPYETCS B OCHOBHbIX

C OCHOBHOW NUTepaTypou; gonyckaeT npu
OTBETE Ha 9K3aMeHe CyLLECTBEHHble
OLWNGBKN U HEe MOXEeT YCTpaHWUTb UX Oaxe
nop pyKoBOACTBOM MpenojasaTerns.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM NUHbIe MaTepuarnbl, HeO6XxoAMMble AN OLeHKN 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onNbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 1
1 KnHemaTtumka nocTynaTenbHOro ABMXEHUS MaTeprnanbHON TOYKM
2 KnHemaTtuka BpalaTtenbHOro ABMXKEHUS MaTepuanbHOM TOYKM M TBEPAOro Tena
3 CBA3b Mexay NMHENHBLIMW U YIIOBbLIMWU XapaKkTepUCTUKaMU ABKEHNS
4 OunHamuka noctynatensHOro aswxeHus. NoHaTMe ueHTpa nHepumn. 3akoHbl HeloToHa
5 MoHsiTMe 06 MMNynbce, MOMEHTE UMMNYNbCa, MOMEHTE CUMbI
6 MomeHT nHepumn TBEpAOro Tena
7 [nHamuka BpalLaTenbHOro ABKeHUS TBepaoro Tena. Bropon 3akoH HeloToHa Ans BpallatensHoro
[OBWKEHUSA
8 MpeacTtaBneHne 0 MexaHn4Yeckom aHeprun. KnHetuyeckasi, noteHumansHas aHeprus. PaboTta cunbl
9 3aKOH CoOXpaHeHNs MexaHU4YeCKon aHepPrum
10 3aKkoH coxpaHeHUs umnynbca
11 3aKoH coxpaHeHUs MOMEHTa UMMynbca
12 CBoncTBa NpocTpaHCTBa U BpEMEHU: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUSA NPOCTPAHCTBA,
0fHOpPOAHOCTb BpeMeHU. CBA3b C 3aKOHAMW COXpaHEHUS
13 lMpeobpa3oBaHMsA KOOPAMHAT U BpEMEHU B Knaccuyeckon uanke. MNpuHuun oTHocuTenbHocTy Manunes
14 MocTtynatbl JuHWTENHA
15 Mpeobpa3soBaHus koopauHaT 1 BpeMeHu JlopeHua
16 CnepactBus n3 npeobpasoBaHui JlopeHua
17 PenaTuBnCTCKUin 3aKOH CIOXEHUSI CKOPOCTEN
18 PenaTtueucrckas gnHaMmmka
19 Baanmocss3b macchl 1 aHeprum. Popmyna SNHWTENHA
20 MoHsiTe 06 obLer TeopmMn OTHOCUTENBHOCTH
21 KonebatenbHoe ABwxeHne. [apMoHMyeckue nuHerHble konebaHus
22 CnoxeHue ogHOHaNpaBIiEHHbIX U B3aUMHO  MepneHAnKYNsSpHbIX konebaHun
23 3aTyxatowme konebaHus
24 BbIHyXaeHHble konebaHus

N
()}

AsneHne Pe3oHaHca




26

BonHbl B ynpyrow cpege

27 YpaBHeHUe Nnockon BOSHbI

28 BonHoBoe ypaBHeHue

29 OcHoBHble nonoxexHuna MKT rasoB. igeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbToHa

31 MapameTpbl MaKPOCOCTOAAHMS CUCTEMBI. TepMmoguHamumyeckas Temnepartypa 1 faBneHue. YpaBHeHue
MenpgeneeBa-KnaneripoHa

32 Yucno cteneHen cBoboabl MONEKYN naeanbHOro rasa. Pabota u BHyTPEHHSIS SHEPrust uaearnbHOro rasa

33 lMepBoe Havyano TepMoAMHaMUKN

34 Msonpoueccel

35 TennoeMKoCTb naeanbHOro rasa

36 ApnnabaTtnyeckuii npouecc. YpaBHeHUe agnabaTtol

37 MoHsaTue 06 aHTponuu no Knayauycy. Kauectso aHeprum

38 CratucTtudeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKn

40 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

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

44 Oundpdysuna

45 TennonpoBogHOCTb

46 flBneHne BA3KOCTU

47 ArperaTHoe cocTosiHMe BelecTBa. Kpuctannuyeckne n amopdHbele Tena

48 |YpaBHeHMWe COCTOSHWUS pearnbHOro rasa. MisotepMbl peansHoro rasa

49 dasoBble nepexodbl. TponHasa To4ka

50 Mopgenu ctpoeHus xuagkocten. NoBepxHOCTHOE HaTaxeHne. KanunnsapHble aBneHns

Cemectp 2

51 OnekTpuyeckune 3apsabl. Mogene To4e4HOro 3apsida U MOAENM C HenpepbIBHbIM pacnpegeneHnem 3apsga

52 3akoH KynoHa. HanpsXeHHOCTb 3neKTpocTaTM4eckoro nons

53 lMoTok BekTOpa HaNpPSXKEHHOCTU anekTpocTaTnyeckoro nonsd. Teopema faycca ansa sekrtopa E

54 Mpumepbl pacyeTa noner 6eCKoOHEeYHON NNOCKOCTU, 3apsiKeHHON cdepsl, Wwapa

55 MoTeHumnan anekTpocTaTU4eCcKoro Nons

56 B3ammocBs3b Mexay HanpsiXkeHHOCTbIO U NOTeHLManom

57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E

58 lMocTosiHHBIN aﬂeKprIHeCKMVI Tok. Cuna Toka. BekTop nnotHocTn Toka. 3akoH Oma B MHTErpanbHOu n
ouddpepeHumnanbHon popmax

59 OnekTpuyeckoe none B BewecTBe. [onspHble N HENONAPHbIE AN3MNEKTPUKW. BekTop Nonsapns3oBaHHOCTY.
OnanekTpnyeckas NpoHMLAEMOCTb

60 MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKLUUK

61 3akoH bwuo Caeapa Jlannaca. MHAyKkuma MarHUTHOro Nons NPAMONMHENHOro 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 MHQYKUMM MarHUTHOTO Moss

64 MarHutHoe none coneHonga u Toponga

65 ABneHne anekTpomarHMTHON MHAyKumn. 3akoH ®apages JleHua

66 fBneHne camomHaykummn. MHAOYKTMBHOCTL KOHTYpa. B3anmHas nHgykuus. TpaHcdopmaTop

67 OHeprus anekTpUYEecKoro U MarHMTHoro nonsi. Bektop MonHTUHra

68 YpaBHeHua Makceenna B MHTerpanbHon hopme 4518 Bakyyma

69 MarHuTHOe norne B BellecTBe. BekTop HamarHM4eHHOCTU. HanpspkeHHOCTb MarHuTHoro nons. MarHutHas
NPOHMLAEMOCTb

70 Bugpbl marHeTukoB. [lnamarHeTmkun 1 napamarHeTukm, doeppomarHeTmkm

71 OneKkTpoMarHnTHbIe BOSHbI. CBOMCTBA 3M1EKTPOMAarHUTHbIX BOSTH

72 UHTepdepeHuusa ceeTa

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

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

75 [BoriHoe ny4denpenomnenune. VickyccTBeHHOe aBoviHOe nyyenpenomneHme. AddekTt Keppa




76 OnTtnyeckas akTMBHOCTb BewlecTB. dddekT Gapages

77 PaccesaHune n nornowieHme ceeta. 3akoH Panes. 3akoH byrepa

78 Tennosoe n3nyyeHume. MoHsiTne 06 abconoTHO YepHOM Tene. 3aKoHbl TennoBoro n3ny4yeHus

79 dopwmyna Panes-[xuHca. MunoTesa MNMnaHka. ®opmMyna MnaHka gnsa nanydeHns abconioTHO YepHOro Tena

80 BHewHun dpotoadhdekT. 3akoHbl hoToacpdekTa. Popmyna SnHwTenHa Ana doToaddekTa

81 KopnyckynspHo BonHOBOM Ayanuam MukpoobbekToB. MunoTtesa ae bponns. BonHbl ae Bpowins

82 Ocobble coicTBa MUKPoobbekToB. COOTHOLLIEHUS HeonpeaeneHHocTel NenseHbepra. CneacTeus
COOTHOLLIEHUS HeonpeaeneHHocTel 'enseHGepra

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

83 .
CBOBOAHOW YaCTULIbI

84 YacTtuua B 6eckoHe4Ho rnybokor oqHOMEPHOM NoTeHUMansHon sme. KBaHTOBaHWe aHeprum

CtpoeHue atoma no Pesepdopay. MocTtynatsl Bopa. Teopust Bopa atoma Bogopoaa 1 BOAOPOAONOA0OHbIX
MOHOB

85

86 KBaHTOBbIE Yncna. NMpocTpaHCTBEHHOE KBaHTOBaHWE

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

88 3oHHas Teopus TBepabIx Ten. Metannbl, gnanekTtpuku. lNMonynposogHukK. NMpoBoguMoCTM p 1 N TUNOB

89 |YpoeeHb ®epmu. KoHTakTHas pasHOCTb NOTEHUMANoB. TepMOo3aeKTpMYECTBO. p-N NEpPEXos

90 |CnoHTaHHOE U1 BbIHYXAEHHOE n3nyyeHue. flasepbl. Tpex 1 YeTblpexypoBHEBasi CXemMa fasepHoi reHepaLuum

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

92 HedekT macchl. YaenbHas aHeprus CBA3n HYKITOHOB B g4pe. AaepHble Cunbl

93 Mopenu aapa

94 PapunoaktmBHOCTb. 3akoH pagnoakTUBHOro pacnaga. Buabl pagvoakTmBHoro pacnaga

95 AnepHble peakuuu. LlenHasa peakumns Ha megneHHbIX HEMTPOHax

96 |[ApepHbIn peakTop

97 |TepmosigepHasi peakums

98 Bsanmopgeictaue PaanoakTnBHOIoO n3ny4eHnd ¢ BeecTtBoM. Buonornyeckoe gencrene PaanoakTnBHOIo
n3any4vyeHua

99 Knaccudukauusa anemeHTapHbIX Yyactul. [oHATUe o ctTaHaapTHOM Moaenu

100 |KsapkoBas mogenb sgpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agaym, Kenucbl)

1. TBepaoe Teno BpawaeTcs BOKPYr HEMOABUXKHOW OCK MO 3aKoHy ¢ = 6t-2t3, paag. HanTtu yrnosoe yckopeHve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccou 2 kr nepemellaetcs cunon F Bgonb ocu x. KoopanHata Tena MeHseTcs no 3akoHy x=2t>+t +1,
M. Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyaa 3atyxawwwmx konebaHum masTHMKa yMmeHbluMnach B € pas. KakoB koaddpmumneHT
3atyxaHus 3?

4. B HekoTOpOW TeMmnepaTypHoOu 06nacT 3HTPONUS TEPMOANHAMUNYECKON CUCTEMbI MEHSAETCS C TemMnepaTypown
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

obpaTumom HarpeBaHun B aTol obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpoctaTnyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsagoB, NoTeHUMan MeHaeTcs no
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPMYeCcKoro noss B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb ANEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO BO3pacTaeT oT 0 40 4A B TeyeHue 4c. Onpenenutb 3apsag, npoLleawmmn
npu 3TOM MO NPOBOLHUKY.

8. MarHuTHbIN NOTOK Yepe3 corneHoup paBeH 125B6. MHOyKTMBHOCTL 3TOro coneHouga 5MH. Onpepenutb
KONMYecTBO BUTKOB COorleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. Jlyu cBeTa, npoxoas Yepes cron nebaa (n1 =1,31), nagaeT Ha anMasHyo NNAaCTUHKY (n2 =2,42), yactnyHo
OTpaxaeTcsi, YaCTUYHO npenomnseTcs. Kakum gormkeH ObiTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 ObINT MakcMManbHO MNONAPU30BaH?

10. OnpegennTb ANMHY BOJHbLI, OTBEYAIOLLEN MAKCUMYMY UCMyCKaTeNbHOMW CNOCOBHOCTN abCOMNMOTHO YEpPHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenntb MakcumanbHY CKOPOCTb POTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYeHNeM
¢ AnnHon BornHbl 200HM.

12. Kakomy yrny paccesHus oTBedaeT MakcumManbHOe KOMNTOHOBCKOE CMeLLeHMe OJIMHbI BOSTHbI?

13. Hantn gnuHy BonHbl Ae Bponns Ons anekTpoHOoB, NpoLeAlnX YCKOPSHOLWYHO pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO IMEKTPOHOB MOXXHO NpeHebpeyb.

14. OnutenbHOCTb BO3OYXAEHHOro cocTtosHMA aTtoma Bogopoga 10 c. Yemy paBHa HeonpegeneHHoOCTb B
onpegeneHnn aHepreTM4eckoro ypoBHsa atoma?




5.3 MeToaunyeckue matepuarnsbl, onpeaensirolime npoueaypbl oLleHUBaHUA 3HaHUW, YMeHUW, BNagaeHun
(HaBbIKOB 1 (MNK) NPaAKTU4YE€CKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTalum n nopsifok NMKBUAaLMmM akageMm4ecKomn

3a40J1XKeHHOCTHU

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfaMmeHTMPOBaHO floKaribHbIM HOpMaTuBHbLIM aktom CM6MYMTO
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIA YCNEeBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucuUnIIMHe

YcTHas +

[NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTaumm No AUCUUNIINHe

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

NHasa

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OAUCUUNMIIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp

| 3arnasue

MN3paTenbcTBO

[loa n3gaHua |

Ccbinka

6.1.1 OcHoBHas y4yebOHasa nutepaTtypa

TawrnbikoBa- ®usmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynspHasa dwusnka u M . o op.ru/35562.html
WHCK: Bbiwanwas
TepMoauHamMmuKa. LKona 2014
OneKkTpn4ecTBo "
MarHeTu3m
Omutpues, O. C.,|®Pusmka. Kpatkuii kypc TamboBs: TamboBckuin https://www.iprbooks
WNcaeBa, 0. B., rocyapCTBEHHbIN 2021 hop.ru/122988.html
Ocunoea, n. A, TEXHUYECKNI
Xonogunux, B. H. yHuBepcutet, 95C ACB
Kysbmnuesa, B. A.|Kypc nekunmn no obwen| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dmsmke. Yactb |. MexaHuka rocyaapcTBeHHas 2016 op.ru/65845.html
N MonekynsapHasa umamka akageMusi BOOHOTO
TpaHcnopTa
TawrnblkoBa- ®usmka. Yacte 2. OnTtuka. http://www.iprbooksh
Bywkesuny, N. U. KeBaHTOBas dursuka. MwuHck: Bbiwanwas 2014 op.ru/35563.html
CtpoeHne wn dusnyeckme wkona
CBOWCTBA BeLLecTBa
AnbikoBa, O. M. MonekynsipHaa dwusvka u AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOAVNHAMMKMN AcTpaxaHckuia op.ru/99503.html
rocy4apCTBEHHbIN
yHVBEpCUTET, 2019
M3paTtenbckuii Aom
«AcTpaxaHcKun
YHUBEPCUTET»
Mapwakos, A. H. KsaHToBas wmsuka AnA| CapaToB: BysoBckoe 2019 http://www.iprbooksh
WHXEeHepoB obpasoBaHue op.ru/86463.html
AbgpaxmaHoBa, A. X. |dunsunka. AnekTpmyecTso KasaHb: KazaHckun http://www.iprbooksh
HauWOHarbHbIN op.ru/95059.html
nccnengoBaTenbCKUn 2018
TEXHOMOrMYeCcKnI
yH/MBepcuTeT
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
OmuTtpuesa, H. T.,|O6was dusmnka.| Tomck: N3paTenbckuii https://www.iprbooks
Yankosckass, O. H.|[leomeTpuyeckas " Oom Tomckoro 2020 hop.ru/116814.html
BouapHukosa, E. H. BOMHOBas ONTuka rocy4apcTBEHHOIo
yH/BepcuTeTa
AnekcaHgpoBa, H. B.,|MexaHuka n monekynsipHas Mockea: MocKoBCKas http://www.iprbooksh
WeatynnuH, P. VY. |dwnsuka roc é CTBEHHAS op.ru/47940.html
DanmartoBa, JI. B, yAap 2014
KysbmuyeBa, B. A, aKaaemis BOAHOTO
TpaHcnopTa

CaBenbes, B. I".




BaHsaruna O. A. dusmka http://publish.sutd.ru/
Cne.: cneryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
CasenbeBa M. 1O. dunsmka. OnekTpu4ecTtso wu http://publish.sutd.ru/
marHeTusMm. JlabopaTopHble Cne.: crneryntg 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
Kabnykosa H.C. ®unsmka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN N MOIeKynsapHOn Cne.: cneryntq 2019 tp_ext_inf_publish.ph
Hr3mKM p?id=2019125
PymbiHckas W. T, |®u3uka. JlabopaTopHbIii http://publish.sutd.ru/
MBaHoea C. tO.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTensHas paboTta crne.: crierynrtn 2017 p?id=2017470
BbesHocosa B. B,
Bypkosa J1. A.
PomaHoBa, B. B. ®usmka. MNpumepbl pelleHns . N https://www.iprbooks
3agad Mukick: PecnyBnukatckuit hop.ru/125481.html
WHCTUTYT
2021
nNpodeCcCnoHarnbHOro
obpasoBaHuga (PUIMO)
VMBaHoB K. I.,|OcHOBHbIE 3aKOHBbI http://publish.sutd.ru/
PomaHosa E. IM. 3neKkTpomMarHeTusama Cne.: crneryntg 2014 tp_ext_inf_publish.ph
p?id=2067
Wrbirawes, A. A, |[3agaun no usmke. HoBOGUBIDCK: http://www.iprbooksh
MewncaxoBwny, HO. T, MexaHvka. MonekynspHas H 6 pCK: op.ru/91200.html
dusmMka n TepMoauHaMuKa. oBocrobnpekMi 2017
OneKkTpn4ecTBO roCyAapCTBEHHbIN
TEXHUYECKUI YHUBEPCUTET
MepmuHos, A. B.,|Obwasa dwusnka. 3agaum c| CapaTos: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLueHnsIMn obpa3soBaHue op.ru/95156.html
Betpoea, B. T. ®dunsmka. C60pHUK 3agau . . http://www.iprbooksh
MuHck: Bblwaniwas wkona 2015 op.ru/48021 htm
BapcykoB, B. W.,|Pusnka. MexaHuka TamboB: TamboBckuiA http://www.iprbooksh
Omutpmes, O. C. rocyaapCTBEeHHbIN 2015 0p.ru/63918.html
TEXHUYECKMI
yHusepcutet, 965C ACB

6.2 NepeyveHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

1.EQWHBIN nopTan MHTEPHET TecTMpoBaHusa B ccepe obpas3oBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2 MHdbopmaumoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTtenbHbIM pecypcamy» [QNeKTPOHHbIN pecypc].
URL:http://window.edu.ru/.

3.Y4yebHo-06pa3oBaTenbHas du3nko-maTemaTmyeckas 6ubnmnoTeka [OnekTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusnyecknin MHOpMaLMOHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNosHaBaTenbHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl  MHdopmaumoHHo-o6pa3oBaTenbHON  cpedbl  3aodHoW  dopMbl  obyveHuss  CIIGIYMNTA
[OnekTpoHHBIN pecypc].

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

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

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

6.3 Nepe4veHb NULEH3MOHHOIO N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Okonor, MNAB — 3konor, KotenbHeble, AT — 3konor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCcTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalueHne

MynbTmegnnHoe obopynoBaHue, cneunannavpoBaHHas mebenb, Aocka
JlekumoHHas Y A pyA " P A
ayauTopus

CneunanuanpoBaHHasi mebernb, Jocka
YyebHas ayautopust
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