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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb ancunnnuubl: ChopmmnpoBaTb KoMneTeHumn obyyaroLerocs B obnactu msmnky Ans UCNonb30BaHNS
3aKOHOB (hU3NKn, PU3NYECKUX METOAOB UCCIENOBAHUSA U aHanu3a B obbeme, HeobXxoaAMMOM Ans npodeccmoHansHon
OeAaTenbHOCTU

1.2 3agauv QUCUMUNSIUHbI:

*A3y4nTb OCHOBHbIE hM3UYECKME 3aKOHbI, FPaHULbl U 0611acTN UX MPUMEHEHNS

*N3y4nTb CUMBONUKY PM3nYecknx 0b6o3Ha4eHNn M1 OCBONTbL OCHOBHbIE CNOCOBLI peLlleHns n aHannaa usnyeckmx
3agad

*Pa3BuTb HaBblk/M PM3NYECKOrO MbILLNTEHNS, YMEHUs paboTaTb ¢ pasnuyHbiMu npubopamm

*BecTtn npodeccuoHanbHbI aHanu3 pesynbTaTtoB Hay4HO-nabopaTopHOro aKkcrnepumMeHTa

+OCBOUTL HaBbIKM CTaTUCTUYEeCKOW 0BpaboTKM pesynbTaToB SKCNEPUMEHTOB, CaMOCTOSITENbHO BbiGupathb
mMeToabl 06paboTkun pe3ynbTaToB M3MEpEeHUi

1.3 Tpe6oBaHus kK NpeaBapMTeNbLHON NOAroToBKE 06yYatoLlerocs:

MpenBapuTenbHas NogroToBKa npegnonaraeT co3gaHue OCHOBbI AN hOPMUPOBAHUSA KOMMNETEHLMIA, YKa3aHHbI X
B M. 2, MPY U3y4EeHUN OUCLUMITUNH:
OvcumunnunHa 6a3vpyeTcs Ha KOMNETEHUMSIX, CPOPMUPOBAHHBIX Ha MpeaplayLemM ypoBHe obpasoBaHUs

2 KOMNETEHUUU OBYYAKOLLEIFoCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIIUHbI

OlMK-1: Cnoco6eH NpUMeHATbL eCTeCTBEHHOHay4Hble U OOl EeNHXXeHepHble 3HaHUs, MeToA bl MaTeMaTU4ecKoro
aHanusa u MmoaenvMpoBaHUSA, TEOPETUYECKOro U IKCNepMMeHTanbHOro nccrneaoBaHus B npodeccmoHanbHomn
[eATeNbHOCTH;

3HaTb: -OCHOBHbIE 3aKOHbI U (hM3NYECKNe ABNEHUS;
- usmyeckne BENMUMHBI U KOHCTaHTbI, UX ONpeaeneHns u eamHNLbl U3MEPEHUS;
- OCHOBHbI€ crnocobbl 06paboTku pe3ynbTaToB 3KCMEPUMEHTarNbHbIX NCCNEA0BAHUI

YMeTb: -ncnonb3oBaTb Usnyeckne 3akoHbl 1 06 BACHATL dusnyeckne ABNeHUs AN pelleHns pasnuyHblX 3agad

BnapeTb: - HaBblkaMu NPaKTUYECKOro NPUMEHEHUS 3aKOHOB (PU3MKN

3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIIUHE

KoHTakTHasa pabota

o &
= MHHoBAaL,. dopma
HaumeHoBaHue n cogepxanue pasgenos, | § £ g CP H P
Tem u ’ 29 Jlex. | Mp. | Nab. copmbl | Tekywiero
Y4€EOBHBIX 3aHATUN z2 2o (4achb) .
O £ | (Hackl) | (vackl) | (4ackt) 3aHATUN | KOHTPOINA

Paspen 1. MexaHuka

Tema 1. KnHematumka noctynaTenbHOro u
BpaLLaTesibHOro ABUXEHUS

Mpaktuyeckoe 3aHsaTMe 1. KnHematuka
NOCTYNaTENbHOrO ABMXEHUS
Mpaktuyeckoe 3aHsaTMe 2. KnHematuka 2 4 4 7 ra
BpaLLaTesibHOro ABUXKEHUS
JlaBopatopHoe 3aHATME: DBBepeHve B
Teopuio MorpeLIHOCTEN. MeToabl
06paboTKkM pesynbLTaToB U3MEPEHUN

Tema 2. [dnHamnka nocTynaTtenbHOro u
BpallaTenbHOro  ABMXEHUSA  TBEpPAOro
Tena. 3akoHbl HbloToHa

Mpaktuyeckoe 3aHsaTMe 3. [JuHamuka 1 2 2 4 6 K
nocTynaTenbHOro 1M BpawaTtenbHOro

OBVXKEHNS

JlTaBopaTopHoe 3aHATHeE; Pasgen

"MexaHunka"

Tema 3. CaonctBa npocTpaHCTBa WU
BPEMEHWN. 3aKOHbl COXpPaHEHWUsI 3Hepruu,
UMMynbca, MOMEHTa UMnynbca

Mpaktuyeckoe 3aHATME 4.  3aKoHbI 2 4 6 rn
COXPaHEHWUS SHEPTUN, UMMYNbCa, MOMEHTA
nmnynsca

lNpakTnyeckoe 3aHATME 5. BbinonHeHue
KOHTpOmnbHON paboTbl Ne1
Tema 4. OnemMeHTbl crieumansHon 1 obLlen
TEOPUN OTHOCUTENBHOCTYU

2 7,75




Paspen 2. MexaHu4eckue konebaHus u
BOJMHbI

Tema 5. CsobogHble rapMoHMYeckMe
konebaHus. 3aTyxatowmne 1 BolHYy>XOEHHbIE
konebaHus. Pe3oHaHc

Tema 6. Ynpyrme BonHbl. BonHosoe
ypaBHeHWe

Mpaktuyeckoe 3aHaATMe 6. CBobGOAHbIE
rapmoHuyeckne konebanusa. CrioxeHue
konebaHuin. 3aTyxaowme  konebaHus.
Ynpyrue BOsHbl

JlTaBopaTopHoe 3aHATHeE; Pasgen
"MexaHnyeckue konebaHmsa u BomHbI"

Pasgen 3. MonekynspHaa dwm3snka u
TepMognHammka

Tema 7. MKT mnpgeanbHbix rasos. [lepsoe
Ha4yano TepMoanHaMuKn. TennoeMKocTb
MNpakTnyeckoe 3aHATME 7. YpaBHeEHME
COCTOSIHUSA naeanbHoro rasa.
M3onpoueccel

Tema 8. OHTponua. Brtopoe Hayano
TepmoamHamumkun. Teopema HepHcTa
MNpaktnyeckoe 3aHaTME 8. [lepBoe m
BTOpOE Hayarno TepMoauHaMuKu
JlabopatopHoe 3aHATHE: Paspgen
"MonekynsipHas dusnka n
TepmoamHammka"

Tema 9. CtaTucTU4eckme pacnpegeneHmst
MakcBenna 7] BonbumaHa.
BapomeTtpunyeckas popmyna

ra

a3

ra

Tema 10. fABneHus nepeHoca. ArperaTHoe
COCTOsIHME BeLlecTBa

MNpaktnyeckoe 3aHATME 9. BbinonHeHne
KOHTpOrbHON paboTbl Ne2

JlabopaTtopHoe 3aHaTue: Mitoroeoe 3aHsaTne

Wtoro B cemecTtpe (Ha kypce anst 3A0)

KoHcynbTauum n npomexyTovHas
aTTectauus (3ader)

17

17

17

56,75

0,25

Pasgen 4. SﬂeKTpVI‘-IeCTBO N MarHeTn3im

Tema 11. OnekTpuyeckoe norne B Bakyyme.
Bennuuel, XapakTtepuaytoLune
3MNeKTpocTaTU4eckoe nomne, U CBSA3b MexXay
HUMWN

Mpaktnueckoe 3saHaTve 10. 3akoH KynoHa.
HanpspkeHHOCTb 3MeKTpoCTaTUYeCcKoro nossi.
Teopema Naycca

MNpaktnyeckoe 3aHatne 11. [loTteHuman.
Css3b mMexay HanpPsXeHHOCThLH n
MoTeHLManom

JlabopaTopHoe 3aHsTMEe: BBogHOe 3aHsTUE
"OnekTponameputenbHole npubopbl. Knacc
TOYHOCTU ANEKTPOM3MEPUTENbHbIX
npubopoB. OnpegeneHne  NOrpeLIHOCTU
npubopa no Knaccy To4HoCcTU"

Tema 12. AnekTpuyeckoe norie B BELLECTBE.
Ounanektpuku. MNMonspusaunsa aManekTPUKoB B
3ANEKTPUYECKOM none. OHeprus
3NEKTPUYECKOro Noss. ANEKTPUYECKUI TOK
MNpakTnyeckoe 3aHaTne 12. 3aKoHblI
NMOCTOSIHHOrO TOKa

JlTaBopaTopHoe 3aHATHeE; Pasgen
"OnekTpnyecTBo”

ra




Tema 13. MarHutHOe none B BaKyyme.
3aKoHbl MarHeTuama. ABneHne
3ANEKTPOMarHUTHON WHAYKUMU. YpaBHEHUS
MakcBenna B uWHTerpansHon dopme ans
Bakyyma.

MNpakTnyeckoe 3aHaTne 13. 3aKoHblI
mMarHeTmama. Cuna JlopeHua

MpakTuyeckoe 3aHATME 14. 3aKOH MNOMHOro
TOKa. fABNeHne anekTpoMarHUTHON UHOYKLMU
JlabopatopHoe 3aHATHE: Paspgen
"MarHeTnam"

Tema 14. VYpaBHeHuss MakceBenna B
anddepeHumnansHon dopme.
OneKkTpoMarHnTHble BOJTHbI. CgoitctBa
3NEKTPOMarHuTHbIX BOMH. MHTepdepeHums n
andpakums

ra

Tema 15. BsaumopencTtene
3NEKTPOMarHMTHOro N3ny4yenHnsi c
BELLECTBOM. 3aKOHbI Panesi, bByrepa.
MonsipnsoBaHHoe ANeKTpomMarHuTHoe
n3nyyeHve

Mpaktuyeckoe 3aHsaTMe 15. BbinonHeHue
KOHTpoOsbHoM paboTbl Ne1

JlTaBopaTopHoe 3aHATHE; Pasgen
"Monsipnsaums ceeta”

Pasgpen 5. KeaHTOBasi dwmsuka. dusuka
TBEpAoro tena. AnepHasa usmka

Tema 16. Tennosoe u3nyyYyeHWe U 3aKOHbI
abcontoTHO 4epHoro Tena. PoToaddekT.
Odbdekt KomnToHa
MNpakTnyeckoe 3aHaTne 16. 3aKoHblI
TensoBoro N3rny4yeHus. doToahexT.
Obdekt KomnToHa

ra

Tema 17. KopnyckynspHo-BOnHOBOM
ayanuam. BonHbl ge Bpoiins. CooTHoLeHus
HeonpeaeneHHocTen en3eHbepra.
BornHoBsas dyHKUMA. YpaBHeHue
WpeauHrepa

Mpaktuyeckoe 3aHaTMEe 17. CooTHOLUEHUE
HeonpeaeneHHocTen en3eHbepra.
YpaBHeHue LLpegnHrepa

Tema 18. 3oHHaa Teopus TBepAbIX Ten.
Jlasepobl

JlTaBopaTopHoe 3aHATHeE: Paspen:
"KBaHTOBas ¢pmamka"

Tema 19. CrpoeHne artoMHbIX sOep.
PaanoakTMBHOCTb. AaepHble peakuum
MNpaktnyeckoe 3aHATME 18. BbinonHeHue
KOHTpOnbHON paboTbl Ne2

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm 1 npomexxyTodHas
arTectauus (Ok3ameH)

17

17

17

30

2,5

245

Bcero koHTakTHasa pa6orta u CP no
AUCUUNINUHE

104,75

111,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHne y4ebHbIM NIiaHOM He NpeayCcMOTPEHO




5. ®OH[] OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnncaHune nokasartenen, KPUTEPUEB U CUCTEMbI OLLEHUBAHUA pe3yNbTaToB 00y4YeHusi
5.1.1 MNokasaTtenun oueHNBaHus

Kon HanmeHoBaHMe oLeHO4YHOro
lMokasaTenu oueHMBaHNS pe3ynbTaTtoB 0by4yeHus
KOMMNeTeHLnN cpeacTtea
dopmynupyeT n MHTEpPNPETUPYET OCHOBHbIE 3aKOHbI:
MEXaHWKM, MONEKYNAPHON hU3MKN U TEPMOOUHAMUKM, SreKTpu4ecTea
N MarHeTnama, KBaHTOBOW (PM3MKKU; COOTHOCUT Crnocobbl 0b6paboTku
Bonpocel ansa YCTHOro
pe3ynbTaToB y4ebHOoro nabopaTopHOro aKCNepuMMeHTa C 3fieMeHTaMm
cobecenoBaHus
Orl1K-1 TEOPUKN NOrPeLLHOCTH.
MpakTnKo- OpUEeHTUPOBaHHbIE
Pelwiaet TuMnoBble, KONMMYECTBEHHble W KavyeCTBEHHble 3adadn Mo sananns
OCHOBHbIM pasaenam usmnku.
OObsiCHAET B3aMMOCBSA3b OCHOBHbIX (OU3NYECKMX 3aKOHOB M WX
3Ha4yeHue NMpu peLleHnn 3agau.

5.1.2 Cuctema n Kputepum oL eHMBaHus

LLikana oueHnBaHnA

Kputepuu oueHnBaHNs COPMUPOBAHHOCTM KOMMETEHLUIA

YcTHoe cobecenoBaHne

MNMucbmeHHas pabota

5 (oTnu4HO)

Ob6y4atoLwmiics nokasbiBaeT
BCECTOPOHHee W  rnybokoe  3HaHue
OCHOBHbIX dmanyeckmx 3aKOHOB,

cB06OOHO OpUMEHTUPYETCA B OCHOBHbIX
NOHATUSAX, TEPMMHAX U ONpeaeneHnax npu
OTBETE; YCBOMM OCHOBHYKO M 3HAKOM C
[OnOonHUTENBHON nutepatypon;
o0bsAcHsIeT B3aMMOCBS3b OCHOBHBbIX
PU3NYECKMX 3aKOHOB U UX 3HA4YeHMe Onsi
nocneayoLen npodeccMoHansHom
OEeATenbHOCTN; nNposiBNsSeT TBOPYECKME
CMOCOBGHOCTU W LUMPOKYID 3pyauunio B
ncnonb3oBaHuKn y4ebHoro matepuana.

4 (xopoLuo)

Ob6y4atoLmitcs nokasbiBaeT A0CTaTOuHbIN
YPOBEHb 3HaHWA OCHOBHbIX (PU3NYECKNX
3aKOHOB, OpPWEHTUPYETCA B OCHOBHbIX
MOHATUAX U  ONpefeneHnsax; YCBoun
OCHOBHYI0 nuTeparypy; gonyckaet
HEe3Ha4MTerNbHbIe MNOrPELLUHOCTM NPU

oTBE€Tax Ha BOMNPOCbl 3K3aMeHauMOHHOro
bvneta un gononHUTENbHbIE BOMNPOCHI
npenogaBarens.

3 (yaoBneTBOpUTENBHO)

Ob6y4atowmiics nokasbiBaeT 3HaHu4A
y4yebHOro marepuana B MWHUMAaNbHOM
obbeme; MoXeT cchopmynuposatb
dusunyeckme 3aKOHBl, MOHATUS "
onpedeneHus, HO npuv 3TOM, Jornyckas
fonbLLoe KOMMYECTBO HENPUHLUMMUANbHbIX
OLWNBOK; 3HAKOM C OCHOBHOW NUTEpaTypoi;
JonyckaeT  cyllecTBeHHble owwnbkun B
OTBETE Ha 9K3aMeHe, HO MOXEeT YCTpaHuUTb
nX NoJ pykoBOACTBOM Mpenogasarens.

2 (HeyOoBneTBOPUTENBHO)

OOyvatolmiics He UMeeT [A0CTaTOvYHOro
YPOBHSA 3HaHUA AUCUUNNUHBI, He MOXeT
chopMynmpoBaTb OCHOBHble U3nyeckue
3aKOHbI; NNIOXO OPUEHTUPYETCH B OCHOBHbIX
NMOHATUSAX U OonpeaeneHnsx; Noxo 3HakoMm
C OCHOBHOM NUTepaTtypou; AonyckaeT npwu
oTBETE Ha JK3aMeHe CyLIeCTBEHHble
OWNBKN N HEe MOXEeT YCTpaHUTb UX faxe
nog pykoBOACTBOM npenogasaTens.




OOGy4aloLminca nokasbiBaeT BCECTOPOHHEE
1 rmybokoe 3HaHMe OCHOBHbIX PM3NYECKNX
3aKOHOB, CBODOAHO OpuEeHTUpyeTcss B
OCHOBHBIX  MOHATUAX,  TepMUHax W
onpefeneHnsax; yYCBOWM  OCHOBHYIO ¥
3HakoM C AOMNOMHWUTENbHOW NUTepaTypou;
MOXET OO BSACHUTbL B3aMMOCBSI3b OCHOBHbIX
PU3MYECKMX 3aKOHOB U MX 3HAYeHWe Ons
nocnegyowien npodeccmoHansHon
OeATenbHOCTN; MNpOSABMASET TBOpYeckue
CNocobHOCTN B UCMOMb3oBaHUN y4ebHOoro
maTtepuana.

3ayTeHo

OOyyvaolmiics He UMeeT [A0CTaTOvYHOro
YPOBHSA 3HaHUA AUCUUNNUHBI, He MOXeT
chopMynmpoBaTb OCHOBHble U3nyeckue
3aKOHbI; NNIOXO OPUEHTUPYETCH B OCHOBHbIX
He 3auTeHo NMOHATUSAX U OnpeAeneHnsx; Nnoxo 3HakoMm
C OCHOBHOM NUTepaTtypou; AonyckaeT npwu
OTBETE Ha 3a4eTe CYLEeCTBEHHbIE OLIMOKN
M He MOXeT YCTpaHuUTb WX faxe noA
pYyKOBOACTBOM NpenojaBarens.

5.2 TunoBble KOHTPOJMbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6XxoANMbIe ANA OLEHKU 3HaHWUMN, Y MEHUN,
HaBbIKOB U (UNK) onbiTa AeATENbHOCTHU
5.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB

Cemectp 1

KuHematuka noctynartesibHOro ABuMXxeHus MaTepmaanoPl TOYKHU

KuHemaTuka BpallatenbHOro ABM>xxXeHna MaTepmaanoﬁ TOYKM U TBEpOoro tena

Cea3sb Mexay NNHENHLIMU U YrnoBbIMU XapakTepuctukamm OBMXeHns

AlW|IN|=

OuHamuka noctynaTtesibHOro ABMxeHus. MoHATNe ueHTpa nHepuun. 3akoHbl HbloTOHa

5 MoHaTMe 06 nmnynbce, MOMEHTE UMMyNbCa, MOMEHTE CUIbI

6 MomMeHT nHepumm TBEPAOro Tena

7 [OunHamuka BpallaTenbHOro ABMxeHns TBepaoro Tena. Bropon 3akoH HeloToHa Ang BpaliaTensHoro
OBVKEHNS

8 MpencTaBneHne o mexaHn4eckon aHeprnn. KnHetudeckas, noteHumManbHas aHeprus. PaboTta cunbl

9 3aKkoH coxpaHeHUs MexaHN4eCcKoW SHeprumn

10 3aKkoH coxpaHeHus uMmnynsca

11 3aKoH CoXpaHeHUs MOMeHTa UMnynbca

12 CeoncTtBa NpocTpaHCcTBa U BpeMeHU: 04HOPOAHOCTb MPOCTPaHCTBA, M30TPONUS NPOCTPaHCTBa, OA4HOPOAHOCTb
BpeMeHun. CBA3b C 3aKOHaMW COXpaHeHNUs

13 Mpeobpa3oBaHns KOOpAMHAT N BpEMEHU B knaccmyeckon duanke. MpmHuun oTHocuTenbHocTh Manunes

14 Moctynatbl OWHWTeWHa

15 MpeobpasoBaHns koopauHat 1 BpemeHu JlopeHua

16 Cnepacteusi u3 npeobpasoBaHuin JlopeHua

17 PenaTtnBncTcknim 3akOH CROXeHUs1 CKOPOCTEN

18 PenatuBucrckaa auHamuka

19 B3anmocBA3b Macchl U aHeprnn. dopmyna SNHLWTENHa

20 MoHaTne 06 obLert Teopun OTHOCUTENBHOCTM

21 KonebartenbHoe gBuxeHne. [apMoHMYecKMe NMHeEHbIe konebaHns

22 CnoxeHne ogHOHaNpaBneHHbIX U B3aMMHO NepneHAMKYIspHbIX KornebaHnn

23 3atyxawowme konebaHus

24 BbIHyxaeHHble konebaHus

25 AsneHne Pe3oHaHca

26 BonHbl B ynpyrou cpeae

27 YpaBHeHne nrocKon BOSHbI

28 BonHoBoe ypasHeHue

29 OcHoBHble nonoxeHns MKT rasoB. igeanbHbili ras

30 OcHoBHoe ypaBHeHue MKT. 3akoHbl ABoragpo, [ansToHa




MapameTpbl MakpOCOCTOSIHUSA cUCTEMbI. TepMmoanHaMmmnyeckas TeMmnepartypa u gasneHue. YpaBHeHue

31 MeHnpeneeBa-KnanernpoHa

32 Yucno cTteneHen ceoboabl MONeKyn naeanesHoro rasa. PaboTta un BHYTpEHHSAS 3HeprMa ngeanbHoro rasa

33 MepBo€e Ha4yano TepMoaNHaMUKN

34 Msonpoueccel

35 TennoemMKoCTb naeanbHOro rasa

36 AannabaTtuyeckuin npouecc. YpaBHeHue agnabarbl

37 MoHaTne 06 aHTponum no Knayanycy. Kayectso aHeprum

38 Cratuctuyeckum sec. AHTponus no bonbumany

39 BTopoe Hayano TepmMoanHaMmnKm

40 PacnpeneneHue mornekyn no ckopocTtam (pacnpegeneHne Makcsenna)

41 BapomeTpudeckasa gopmyna

42 PacnpeneneHue monekyn no aHeprusam (pacnpegenenne bonbumaHa)

43 ®usnyeckas kmHetmka. CpegHsas gnnHa cesoboaHoro npobera un 3 eKTUBHBIN AuaMeTp MOMeKyn

44 Onddysna

45 TennonpoBO4HOCTb

46 ABneHune BA3KOCTM

47 ArperaTHoe cocTosiHne BeluecTBa. Kpuctannuyeckme n amopdHble Tena

48 YpaBHeHne COCTOAHUA pearnbHOro rasa. 3oTepmbl peanbHOro rasa

49 dasoBble nepexonpl. TporHast To4ka

50 Mogenu cTtpoeHus xungkocten. [NloBepXHOCTHOE HaTsxKeHue. KanunnapHele SBrneHns

Cemectp 2

51 OnekTpuyeckune 3apagbl. Mogenb To4e4HOro 3apsaa u Mogenu ¢ HernpepbiBHLIM pacnpegeneHnem 3apsaa

52 3akoH KynoHa. Hanps»keHHOCTb 9NeKkTpocTaTMyeckoro nons

53 lMoTok BEKTOpa HaNpsXXEeHHOCTM anekTpocTaTtmyeckoro nond. Teopema [Faycca ans Bektopa E

54 Mpumepbl pacyeTa nonen 6eckoHeYHOM NIOCKOCTU, 3apsKeHHON cdepbl, Liapa

55 [MoTeHumMan anekTpocTaTn4yecKkoro nosns

56 B3anmMocBA3b Mexay Hanps»KEHHOCTLIO Y MOTeHUManom

57 Linpkynauna sektopa E. Teopema o unpkynsumm sekropa E

58 MocTOosAHHBLIN eneKTpl/lquKmm Tok. Cuna Toka. Bektop nnoTtHocTh Toka. 3akoH OMa B MHTerpanbHon u
anddepeHumanbHon dopmax

59 OnekTpuyeckoe nore B BewecTse. [MonspHbie 1 HenonspHbIe AN3NeKTpMKN. BekTop nonsipusoBaHHOCTY.
[unanekTpnyeckas NpoHMLAEMOCTb

60 MarHuTHoe none B Bakyyme. Bektop MarHMTHON MHAYKUUN

61 3akoH bBwno CaBapa Jlannaca. NHAykuna marHATHOIO Nons NPsSIMONIMHENHOTO NPOBOAHMKA C TOKOM. [None
KpYroBoro Toka

62 3akoH Amnepa. Pamka ¢ Tokom B MarHuTHoM none. Cuna JlopeHua

63 [MoTok BEKTOpa MarHUTHOW nHAYyKUMK. Teopema o umpkynsaumm sektopa B. 3akoH nonHoro Toka. Teopema
"aycca onsa nHAyKUMM MarHMTHOro nons

64 MarnntHoe none coneHonaa n Toponga

65 #ABneHne anekTpomarHuTHon nHaykumn. 3akoH ®apages JleHua

66 AsneHne camonHaykuun. MHAYKTMBHOCTbL KOHTYpa. BaanmHasa nugykumsa. TpaHcdopmaTtop

67 OHeprnst aNeKTPUYECcKoro N MarHuTHoro nons. Bekrop MolHTMHra

68 YpaBHeHns Makcsenna B uHTerpansHon dopme ansa Bakyyma

69 MarHuTHoe none B BelecTBe. Bekrop HamarHMyeHHOCTU. Hanps»KeHHOCTb MarHMTHoro nons. MarHuTHas
NpOHUL,AEMOCTb

70 Bugbl marHeTukoB. [lnamarHeTnkyn U napamarHeTukm, oeppomarHeTmkm

71 OneKkTpomarHMTHble BOMHbl. CBOMCTBA 3NEKTPOMarHMTHbIX BOJSH

72 NHTepdepeHumsa ceeta

73 Oudpakumsa ceeTta. MNpuHumn MNonreHca $peHens. Metog 30H PpeHens

74 Monapwusauma ceeta. Buabl nonspusaumu. MonapusaTtopsl. 3akoH Mantoca

75 [BorHoe nyvenpenomnenune. ckyccTtBeHHoe ABONHOe nyydenpenomrneHue. g dekt Keppa

76 OnTuyeckas akTMBHOCTbL BellecTB. A ekt Papages

77 PaccesHue n nornolieHne ceeta. 3akoH Panes. 3akoH byrepa

78 Tennosoe nanyvenne. NMoHatTme o6 abcontoTHO YepHoM Tene. 3aKoHbl TEMMOBOIrO N3NyYyeHus

79 dopmyna Panesa-OxuHca. M'vnotesa NnaHka. ®opmyna NnaHka ans nanyyeHust abconoTHO YepHoro Tena

80 BHewHnn botoadpekT. 3akoHbl hoToaddekTa. Popmyna SuHwTerHa Ana dotoaddekra

81 KopnyckynsipHo BONHOBOWM Ayann3M MuKpoobbekToB. [nnotesa ae bpoiinsa. BonHel ae bpoinsa




Ocob6ble cBoicTBa MMKpoOGBHEKTOB. CooTHOLWIEHNA HeonpeaeneHHocTen [enseHbepra. Cnegcreus

82 B
COOTHOLUEeHnda HeonpeeneHHoCTen I'emseH6epra

BonHoBasa dyHkuma. MpuHUMN cynepnosnumn B KBAHTOBOW MexaHuke. YpaBHeHue LpeanHrepa ans

83 .
cBOOOHOM YacTuLbl

84 YacTtuua B 6eckoHeYHO rnyboKo O4HOMEPHOW NoTeHUManbHou sMe. KBaHTOBaHWe aHeprum

85 CtpoeHue atoma no Pesepcopay. Moctynatel Bopa. Teopus Bopa atoma Bogopoga v BogopoaonogobHbIx
NOHOB

86 KBaHTOBbIE Yncna. [pocTpaHCcTBEHHOE KBaHTOBaHNe

87 MpuHuun MNaynu. MHorosnekTpoHHbIe atoMmel. lMepruoguyecknin 3akoH MeHgeneesa

88  |3oHHas Teopusa TBepabix Ten. Metannbl, AuanekTpuku. NMonynposogHukK. MpoBOAMMOCTM P U N TUMOB

89 |YpoeeHb Pepmu. KoHTaKTHas pasHOCTb NoTeHUManos. TepMoarnekTpMYecTBo. p-n nepexoq

90 CnoHTaHHOE U BbIHYXAEHHOe nsnydeHune. Jlazepbl. Tpex n YeTbipexypoBHEBas cxeMa na3epHoun reHepaumm

91 CTpoeHne atoMHOro sapa. SHeprusa CBA3U HYKNOHOB B sape. M3oTonbl

92  |OedbekT macchl. YaenbHasa aHeprisa CBA3W HYKMNOHOB B AApe. SaepHblie cubl

93 Mopgenu sigpa

94 PagnoaktnBHocTb. 3aKoH pagmMoakTMBHOMO pacnaga. Buabl pagnoaktMBHOro pacnaga

95 ApepHble peakunn. LienHasa peakuns Ha MeAaneHHbIX HEeMTPOHax

96 AnepHbi peakTop

97 TepmosiaepHas peakums

08 BsanmopernictBne pagmoakTMBHOIO U3MNy4eHns C BellectBoM. buonormyeckoe gencTeme paguoakTMBHOro
n3ny4yeHuns

99 Knaccudpmkaums anemeHTapHbix YacTtuy,. NoHaTMe 0 cTaHgapTHOW Moaenu

100 |[KBapkoBas mogernb sapa

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPMEHTUPOBAHHbIE 3aA4aHNA (3agaun, Kenchbl)

1. TBephoe Teno BpaLllaeTcsa BOKPYr HEMOABMXXHOW OCU MO 3aKoHy ¢ = 6t-2t%, pag. HanTtn yrmosoe yckopeHue B
MOMEHT OCTaHOBKU Tena.

2. Teno maccon 2 kr nepemelyaetca cunon F Bgonb ocn x. KoopauHata Tena MeHseTcs no 3akoHy x=2t2+t +1,
M. Kakyto paboty coBeplumT cuna 3a 2 ¢?

3. 3a Bpemsa 1c amnnutyga 3atyxawowmx konebaHun madTHMKa yMeHbluunachk B € pas. KakoB koadhduumneHt
3aTyxaHus 3?

4. B HekoTOpoOW TemnepaTypHon o6nacTu aHTPONUSA TepMOAMHaMNYECKON CUCTEMbI MEHSETCS C TemnepaTypon
no 3akoHy S=5T, [x/K. Kakoe konn4ectso TennoTtbl nony4aeT cucrema npu

obpaTumom HarpeBaHum B aTor obnactu ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTuyeckom nore, obpasoBaHHOM CUCTEMON pacnpeaeneHHbIX 3apsAoB, NOTeHUMan MeHseTcs no
3aKOHY @=4x2+322, B. Hantn HanpsXXeHHOCTb 3MEKTPUYECKOro Nosns B TOYKE C

KoopanHaTamu x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3MNEKTPOHA, NPOLLEALLEro YCKOPSIOLLY0 pa3HOCTb noTeHumnanos Ap=2,4 B.

7. Cvna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TedeHue 4c. OnpegennTtb 3apsd, npoweawun
npu 3TOM NO NPOBOOHMKY.

8. MarHunTHbIN NOTOK 4Yepe3 coneHoup paBeH 125B6. MHAykTMBHOCTL 3aToro comneHoupa 5MH. Onpegenutb
KONM4YecTBO BUTKOB CONEHouAa, ecrnm no Hemy npoTekaeT TOK cunow SA.

9. Ilyy cBeTa, npoxoas vyepes cnon nbaa (n1 =1,31), nagaet Ha anMasHylo NNacTUHKY (n2 =2,42), yacTnyHo
oTpaxaeTcsi, YacTuyHo npenomnsetcs. Kakum gomkeH ObiTb yron nageHus,

YTOObI OTPaXEHHBIN Nyd OblN MakCMMarbHO MNONSApPU3oBaH?

10. OnpenenuTb ANWHY BOJHbI, OTBEYAOLLEN MaKCUMYMY UCMYyCKaTeNbHON CNOCOBHOCTM abConMTHO YEepHOro
Tena, ecnv ero aHepreTMyeckas CBETMMOCTb paBHa 3BT/cm2.

11. OnpefennTb MakCMMarnbHY0 CKOPOCTb POTO3NEKTPOHOB, BbIPLIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NydeHnem
C AnNvHOWN BornHbl 200HM.

12. Kakomy yrny paccesHus otBevyaeT MakcmarnbHOe KOMMNTOHOBCKOe CMeLLeHNe AnHbI BOMHbI?

13. Hantn gnuHy BonHbl Ae Bponna ans 9nekTpoHOB, MPOLWEALUNX YCKOPSLWY PasHOCTb MOTeHuManos
A@=100 B. HauanbHoW CKOPOCTbIO 3MEKTPOHOB MOXHO NpeHebpeyb.

14. [nuTenbHOCTbL BO3BYXAEHHOro coctosHus atoma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoCTb B
onpeaeneHun aHepreTMYeckoro ypoBHsa atoma?

5.3 MeToguyeckne matepmansl, onpeaensiowme npouenypbl OLleHMBaHUA 3HaHUW, YMEHUN, BnageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuyarolerocs K npomMeXxy ToOYHOW aTrecTauum U NopsaoK NMKBUAaLMM akageMuyeckon
3a0MKEHHOCTH

MNMpoBeaeHne NPOMEXYTOYHON aTTecTauMm pernaMmeHTMpoBaHO JoKanbHbIM HOpMaTMBHbIM aktom CII6ryMTO
«[onoxeHve o NpoBeAEHNUN TEKYLLIEro KOHTPOISt YCNEBAEMOCTU 1 MPOMEXYTOYHON aTTecTaunmn oby4aroLLmnXcsi»




5.3.2 ®opMa npoBeaAeHUss NPOMEXYTOYHOM aTTecTauun no AUCLUNInHe

YcTHas +

lNncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOYHON aTTecTauum Nno AUCUUNIINHE

*B0O3MOXXHOCTb NOMb30BaTbCHA CNPaBOYHbIMU Tabnuuamm, KanbKynsaTopoMm;
*Bpems Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

NHasa

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE ANCLUUNITIUHbI
6.1 YuebHasa nutepaTtypa

ABTOp I 3arnasue I MN3pgaTenbcTBO [lop n3paxna [ Ccblnka
6.1.1 OcHoBHas y4yebHas nuTepaTtypa
AnbikoBa, O. M. MonekynapHasi usuka u AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMUKN AcTpaxaHckui 0p.ru/99503.html
rocygapCTBEHHbIN
YHUBEPCUTET, 2019
M3paTenbckui gom
«AcTpaxaHckum
YHUBEPCUTET»
Mapwakos, A. H. KsaHTOBass  dwmsuka pana| Caparto: BysoBckoe 2019 http://www.iprbooksh
WHXXEHepoB obpasoBaHue op.ru/86463.html
AbapaxmaHoBa, A. X. |Pu3uka. SnekTpnyecTso KasaHb: KasaHckui http://www.iprbooksh
HaLMOHanNbHbIN op.ru/95059.html
nccneaoBaTenbCckum 2018
TEeXHOIOIMYecKni
yHUBEpPCUTET
Omutpnes, O. C.,|®Pusuka. Kpatkuin kypc TamboB: TamboBCkui https://www.iprbooks
Ncaesa, 0. B., rocyaapCTBEHHbIN 2021 hop.ru/122988.html
Ocwunoga, n. A, TEXHUYECKNI
XonoaunuH, B. H. yHuBepcuteT, 96C ACB
TawnblikoBa- ®usumka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynspHas dwusunka ¢ op.ru/35562.html
TepMoauHammKa. MuHck: Beiwsiwas wkona 2014
OnNeKTPUYECTBO N MarHeTn3m
KysbmuueBa, B. A, |Kypc nekumn no obuwen| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dumsnke. Yactb |. MexaHuka n rocyfapcTBeHHas 2016 0p.ru/65845.html
MonekynspHas dusuka akagemusi BOOHOro
TpaHcnopTa
TawnblikoBa- ®dusmka. Yactb 2. Ontuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBas dusmka. MuHck: BbilusiLast Wkona 2014 op.ru/35563.html
CtpoeHne wn usnyveckue
CBOWCTBA BeLLeCTBa
6.1.2 lononHMTenbHasa y4yebHasa nuTepartypa
AnekcaHgposa, H. B.,|MexaHuka n monekynspHas Mocksa: MocKOBCKaS http://www.iprbooksh
WeatynnuH, P. VY. |dusmka rocyuépCTBeHHaﬂ op.ru/47940.html
HDanmartosa, Jl. B, 2014
akagemusi BOOHOro
KysbmuueBa, B. A, TDAHCNODTA
CaBenbes, B.T. P P
Avutpuesa, H. T.,)06wasn dunsmka.| Tomck: M3gaTenbckuin https://www.iprbooks
Yankosckasa, O. H.,|leomeTpuyeckas 7] Hom Tomckoro 2020 hop.ru/116814.html
BouapHukosa, E. H. BOMHOBAas onTuka rocyaapCTBEeHHOro
yHMBeEpcuTeTa
MepmuHos, A. B.,|Obwas dwsnka. 3agaun c¢| CaparoB: Bysosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnsamMm obpasoBaHue op.ru/95156.html
Wreirawes, A. A.,|3agaun no dusuke. HoBocubupck: http://www.iprbooksh
MelicaxoBuy, KO. T. MexaHuka. MonekynspHas HoBocunbupckui 0p.ru/91200.html
dusnka 1M TepmoanHaMuKa. rocyapCTBEHHbIN 2017
OnekTpu4ecTBo TEXHUYECKUN
yHUBEpPCUTET
Bapcykos, B. W.,|®usmka. MexaHuka Tam6oB: TamGoBCKuin http://www.iprbooksh
Omutpues, O. C. rocyaapCTBEHHbIN 2015 op.ru/63918.html

TEXHUYECKNIN
yHuBepcuteT, 96C ACB




Betposa, B. T. ®usnka. CoopHMK 3agay MuHck: BhilLsiiiast wKona 2015 gt;p)rlj;\:‘v;v(;/;;p;?nc;?ksh
MBaHoB K. I".,|OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IN. 3neKkTpomarHeTuama Cne.: CnerynTtA 2014 tp_ext_inf_publish.ph
p?id=2067
Kabnykosa H.C. ®dunsnka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHWKM U MOJEeKynsapHONn Cne.: CnerynTtA 2019 tp_ext_inf_publish.ph
DU3NKM p?id=2019125
CaBenbea M. HO. ®dunsnka. InNeKkTpn4ecTtso w http://publish.sutd.ru/
mMarHeTuam. JlabopaTopHbie crne.: Cnerynta 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
PomaHoBa, B. B. ®usuka. Npumepsbl peleHns . . https://www.iprbooks
3agay Murck: Pecnybnukanckuit hop.ru/125481.html
WUHCTUTYT 2021
npodeccuoHansHoro
obpasoBanus (PUMO)
PymbiHckaa WN.  T.,|®Pusnka. JlabopaTtopHbIn http://publish.sutd.ru/
ViBaHOBa C. tO.,|npakTnkym. tp_ext_inf_publish.ph
ViBaHOB K. I.,|CamocTosTenbHasa paboTta crneo.: Cnerynta 2017 p?id=2017470
BesHocoBa B. B.,
Bypkosa J1. A.
BansarnHa O. A. dusmka http://publish.sutd.ru/
crne.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018208

6.2 NMepeyeHb NpodeccnoHanbHbIX 6a3 fAaHHbIX U UH(POPMALUOHHO-CNIPABOYHbIX CUCTEM

1.EQvHbI NnopTan MHTEepPHET TecTUpoBaHus B cdepe obpasoBaHusa [OnekTpoHHbin pecypc]. URL:http://www.i-
exam.ru/.

2.NHdopmauynoHHasa cuctema «EguHoe okHO goctyna k obpasoBaTernbHbIM pecypcamy» [ONeKTPOHHBIN pecypc].
URL:http://window.edu.ru/.

3.Y4ebHo-0bpasoBaTenbHas du3mKo-maTemartmyeckas 6ubnuoreka [OnekTpoHHbLIN pecypc].
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4. dunanyecknn nHopmaunoHHbIn nopTan. [nekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bcsa pmauka. NosHaBaTenbHbIV nopTan. [OnekTpoHHbI pecypc]. URL:http://www.all-fizika.com/

6.Matepuanbl  MHpopmaumoHHo-06pa3oBaTensHon cpedbl  3aodHon  dopmbl  obydennss  CMNGIYMTO

[OnekTpoHHBIN pecypc].
URL:http://sutd.ru/studentam/extramural_student/.
7. OnekTpoHHo-6nbnmoteyHas cucrema IPRbooks. URL:http://iprbookshop.ru/.
8.0OnekTpoHHasn 6ubnuoteka ydebHbix nagannn CreryrnTh. URL:http://publish.sutd.ru/.

6.3 NMepeyeHb NULIEH3NOHHOIro U CBO6GOAHO pacnpoCcTpaHAEeMoro nporpaMmMHoro obecne4yeHus
Okonor, NOB — 3konor, KotenbHbie, ATI — Skonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTtepuanbHO-TeXHUYECKOM 6a3bl, HeoO6XxoaUMON ANs ocyllecTBNeHUs obpasoBaTenbHOro
npouecca no gucumnsivHe

AyanTopus OcHalleHne

MynbTrmeguitHoe obopyaoBaHue, cneunannavpoBaHHas mebenb, Jocka
JlekunoHHasa aygmTtopus

CneunanuavpoBaHHasa Mebenb, focka
YyebHasn ayamTopus
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