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Pabo4asa nporpamMma AMCLUMNAMHBI COCTaBreHa B COOTBETCTBUM C hefepanbHblM rocygapCcTBEHHbIM 0Opa3oBaTenbHbIM
cTaHgapTom BbicLlero obpasoBaHus no HanpasneHuto nogrotoekun 09.03.03 MNpuknagHasa nHdopmaTrka, yTBEPKAEHHBIM
npvkasom MuHuctepctea obpasoBaHusa 1 Hayku Poccunckon ®eagepaumm ot 19.09.2017 r. Ne 922

CocraButenb (K):

[OKTOp TEXHMYECKUX Hayk, MNMpodeccop pebeHknH A.H.
KaHaMaaT TeXHUYeCcKnx Hayk, [JoueHT BesHocoBa B.B.

Ot kadbeapbl cocTaBuTens: MBaHOB KOHCTaHTUH
3asegyowmn kadeapon onsnkm eoprneBuny

Ot BbINycKkatoLLen kacdeapsi: CowHunkoB AHTOH
3asegyowun kagenpom Bnagnmuposuy

MeToaunyeckuin otaen:




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 koMneTeHUMs, COOPMUPOBAHHBIX Ha NpeablayLieM ypoBHe obpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH NpMMeHATb eCTeCTBEHHOHaY4YHbIe U OOLWEeNHXKeHEPHbIe 3HaHUSA, MeToAbl MaTeMaTU4ecKoro
aHanusa u MoAaenupoBaHUA, TEOPETUYECKOro N 3KCNepuMeHTanbLHOro uccrnegoBaHus B npocgeccnoHanbHOM
[eATeNbHOCTH;

3HaTb: -OCHOBHbIE 3aKOHbI U CbVI3VILIeCKVIe

ABJIEHUA;

- (bmamqecme BEJTMYNHbI N KOHCTaHThbI, UX onpeaeneHna n eauHunLUbl USMepeHua;

- OCHOBHbI€ CNocobbI O6p360TKVI pe3yfibTaToB SKCNepuMeHTarbHbIX nccrnegoBaHum

YMeTb: -ucnonb3oBatb cbmamqecme 3aKOHbI N OOBSCHATb CbVI3VILIeCKVIe ABNEeHUA Ond peweHna pa3nnyHbiX 3agad

BnapeTtb: - HaBblkamu NPaKTN4eCcKoro npMMmeHeHna 3aKkoHOB d)I/I3I/IKVI




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMINHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlex.
(vacenl)

Mp.
(vacsl)

Nab.
(vacel)

CP
(vachbl)

MHHOBaL.

dopmbl
3aHATUN

Pasgen 1. MexaHuka

Tema 1. KuHemaTuka noctynaTtensHOro u
BpaLlaTenbHOro ABWXKEHUS MaTepuanbHOn
TOYKM

MpakTtnyeckoe 3aHaTMe: KuHemaTudeckue
XapaKTepPUCTUKN: CKOPOCTb,  YCKOpPEHME,
nyTb, NepemMeLleHne

0,5

0,5

10

ra

Tema 2. 3akoHbl HbloTOHA

Tema 3. [OuHamuka nocTynaTtenbHOro u
BpaLlaTenbHOro ABMXEHUS TBEPAOro Tena
Mpaktnyeckoe 3aHaTME: MOMEHT cunbl.
YpaBHeHMEe AMHAMMKU  BpallaTeribHOro
OBWXeHMs  TBepgoro Tena.  MomeHT
NHepuun

JlabopaTtopHass pabGoTta: Onpegenexue
MOMEHTa MWHepuun TBepabix Ten wu
npoBepka OCHOBHOIO 3akoHa AWHAMMWKK
BpaLlaTenbHOro ABMXEHUS

0,5

0,5

0,5

ra

Tema 4. CsoicTBa npocTpaHcTBa U
BPEMEHUN W 3aKOHbl COXPaHEHUs1 3Hepruu,
UMMynbca U MOMEHTa UMMNynbca
JlaBopaTopHoe 3aHaTUe: NpoBepka 3akoHa
COXPaHEHWs SHEPIK

0,5

0,5

Pasgen 2. Teopus OTHOCUTENBHOCTMU.
MexaHunyeckme konebaHus 1 BOmMHbI

Tema 5. TllpuHUMNBLI OTHOCWUTENBLHOCTU
lanunea w1 OJunHwTenHa. [locTynaTbl
OViHLWITENHa

Tema 6. CneumnanbHas Teopus
OTHOCUTENBHOCTM. MNpeobpasoBaHus
JlopeHua. [lMoHaTne 06 o6wen Teopum
OTHOCUTENBHOCTU

Tema 7. NapmoHunyeckme konebaHus
MpakTnyeckoe 3aHAaTME:Y paBHEHME
rapMoHunvecknx konebanun. CnoxeHune
konebaHumn

0,5

0,5

ra

Tema 8. 3artyxawwme W BbIHYXOEHHbIE
konebaHus. Pe3oHaHc

JlabopaTtopHass pabGota: Onpegenexue
norapnmMmM4eckoro OeKkpemeHTa "
KoahdmuMeHTa 3aTyxaHna

0,5

Tema 9. VYnpyrve BomnHbl. BomnHoBoe
ypaBHeHne

Pasgen 3. MonekynsapHas dusuka wn
TepMoanHaMumKa

Tema 10. OcHoBHOe ypaBHeHuMe MKT
voeanbHOro  rasa. lMepBoe  Havano
TEpPMOANHAMUKMN. M3onpoueccsl.
TennoemkocTb

MpakTnyeckoe 3aHATHE: YpaBHeHNe
COCTOSIHMS naeanbHoro rasa. lNpumeHeHne
nepBoro Hadana TepMoAMHAMMUKM K
m3onpoLgeccam

0,5

0,5

ra




Tema 11. BTopoe Hayano TepMOAWHAMUKM.
OHTponus

MpakTnyeckoe 3aHsaTME: BHYTpEHHASA aHeprna
TepMoanHaMmmnyeckon cuctemol. Pabora rasa.
TennoTta. AameHeHUe aHTponnn
JTabopaTopHas paboTta: lameHeHne sHTponun
npu N30XOPUYECKOM OXNaxXaeHuUn Bo3ayxa

Tema 12. CrtaTuctudeckne pacnpeneneHus
Makceenna, bonbuymaHa

0,5

0,5

0,5

14

ra

Tema 13. ABneHunsa nepeHoca

Tema 14. ArperatHoe COCTOsIHME BeLLecTBa.
lMoBepxHOCTHOE HaTsKeHue. KanunnapHble
ABNEHNS

Pasgen 4. OnekTpn4ecTso U MarHeTu3m

Tema 15. OnekTpuyeckoe none B BakyyMe.
HanpskeHHOCTb 9MeKTpOoCTaTMYEeCKoro nonsi.
Teopema [aycca. MNoTteHuman. Unpkynaums
BeKTOpa HanpsXKeHHOCTH
anekTpocTaTndeckoro nons. [1OCTOAHHbIV
anekTpuyeckuin Tok. 3akoHbl Oma n [hxoyns-
JleHua

Mpaktnyeckoe 3aHsaTMe: 3akoH KynoHa.
OnekTpocTaTuyeckoe none " ero
HanpsbkeHHoCTb.  [puMeHeHue  TeopeMmbl
Maycca k pacdeTy nonen B Bakyyme. CB3b
MEeXAY HanpsKEHHOCTbID M NOTeHUManom.
3akoH Oma ans ogHOpPOAHOro yyacTka Lenu.
Pabota 1 MOLIHOCTL ToKa

Tema 16. DnekTpuyeckoe nosne B BELLECTBE.
OunanekTpukn. MNonspusaums AU3INEKTPUKOB B
3NeKTpMyecKkom norse

JTabopaTopHas pabora: Onpegenexune
ON3MNEKTPUYECKON MPOHULIAEMOCTM TBEPAOro
ON3NeKTpUKa pe3oHaHCHBIM METO0M

0,5

0,5

12

ra

Tema 17. MarHuTHoe nore B BakyyMe. 3aKoHbI
MarHetTuama

MpakTnyeckoe 3aHATUE: BekTop MarHUTHOM
unHaykumn.,  3akoH  Buo-Casapa-Jlannaca.
Cuna JopeHua. Cwuna Awmnepa. OHeprus
MarHWTHOro Nons

JlabopatopHas  pabota: VccnemoBaHue
MarHWTHOIO Nofsi coneHonaa.

0,5

Tema 18. fBneHve aneKkTpoOMarHUTHOWM
WMHOYKUNN. YpaBHeHus1 MakcBenna B
WHTerpanbHon hopme Ansa Bakyyma

0,5

0,5

0,5

ra

Tema 19. MarHutHOe none B BeLIECTBE.
YpaBHeHus MakcBenna B
anddpepeHumansHon dopme. [ua-, napa- n
deppomarHeTn3am

0,5

Tema 20. OnekTpoMarHuWTHblE  BOJSIHBbI.

CeornicTBa 3NEKTPOMarHUTHbIX BOJIH.
UHTepdepeHuunsa. Oudpakums
Tema 21. B3aumopgencteue

3NEKTPOMAarHUTHOro N3nyveHusi C BELLIECTBOM.
3akoHbl Penenis, Byrepa. lNonspunsoBaHHoOe
3NEKTPOMarHuTHoOe usny4vyeHune

Pasgen 5. KeaHToBas cusuka. CTpoeHue
atoma. du3unka TBepaoro Tena

Tema 22. TennoBoe u3yyeHne. 3aKOHbI
TENnmnoBoro U3nyyeHus

MpakTuyeckoe 3aHsATUNE: OcHOBHbIE
XapaKTepUCTUKMN  TEMMOBOr0  U3Ny4eHUs.
Mogpenb u4epHoro Tena. 3akoH Kupxroda.
3akoH Credana-bonbumaHa. 3akoH
cmeleHmns BuHa

0,5

0,5

ra




Tema 23. ®otoahdekt. ekt KomnToHa
JTabopaTopHas paborTa: Onpegenexune 0,5 0,5 6 ra
paboTbl BbIXoga )OTOINEKTPOHOB
Tema 24. ®opmyna [naHka. [MocTtosiHHas
MnaHka. BonHbl ge bponnga. KopnyckynapHo- 0,5 5 ra
BOJSIHOBOW Ayanvam
Tema 25. BonHoBas ¢yHkuMa. Yactuua B
OAHOMEpPHOM noTeHLUnanbHON ame. 0,5 7
YpasHeHue LpeanHrepa
Tema 26. CrtpoeHne artoma. OnbiTbl
Pesepdopaa. Teopus Bopa
JTabopaTopHas pabora: Onpegenexune 0,5 0,5 6
noctosiHHbIX Puabepra u MNnaHka no nuHuMam
CchnekTpa ncnyckaHusa sogopona
Tema 27. YpaBHeHue LpeauHrepa gns atoma 05 4
Bogopoada ’
Tema 28. 30HHass Teopus TBepAbIX Ten. 4
J1azepbl
Tema 29. CTpoeHue aToOMHbIX s4ep. 05 5
PapgnoaktnBHoCTb ’
Tema 30. eneHve sgep. AaepHble peakuumu. 4
OrnemMeHTapHbIe YacTuLbl
UTtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 4 187
KoHcynbTauumn n npomexyTovHas
atTectaums (Ok3ameH, 3a4er) 2,75 10,25
Bcero koHTakTHasa pa6bota u CP no
AVCLMNNNHE 18,75 197,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OH} OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHune nokasarteneun, KpUTepMeB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToB 00yyYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Koa HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUs pesynbTaToB 0by4eHus
KOMMeTeHuun cpeacTea
dopMynunpyeT 1 MHTEPNPEeTUPYET OCHOBHbIE 3aKOHbI:
MEXaHWKW, MOJIEKYNIAPHOM Hun3nkm " TEPMOLMHAMUKN,
3neKkTpMyecTBa U MarHeTuama, KBaHTOBOM (OU3NKW; COOTHOCUT
Bonpocbl ans YCTHOro
crnocobbl 0bpaboTkn pe3ynbTaTtoB ydebHOro nabopaTtopHoro
cobecenoBaHus
OrlK-1 3KCMNepMMEHTa C 3fieMeHTaMu TEOPUM NOTPELLHOCTW.

PelwaeT TvMnoBble, KOMMYECTBEHHbIE M KayeCTBEHHble 3adayn Mo
OCHOBHbIM pa3genam (bM3I/IKVI.
Ob6bsACHAET B3aMMOCBSI3b OCHOBHbIX q3VI3VI‘-IeCKVIX 3akKOHOB U KX
3Ha4YeHue npu peeHnmn 3aga-.

MpaKTUKo-OpUEHTUPOBaHHbIE
3aaaHns

5.1.2 Cucrtema 1 Kputepmm oLeHNBaHUA

LWkana oueHnBaHus

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHue MncbmeHHas paboTa

5 (oTnun4HO) C  [OOMOMHUTENBHOW  NUTepaTtypowu;

Ob6yyatowwmiica nokasbiBaeT
BCECTOPOHHEe ” rnybokoe 3HaHue
OCHOBHBIX duranyeckmx 3aKOHOB,
CcBODOOOHO OPMEHTUPYETCHA B OCHOBHbIX
MOHATUSAX, TEPMUHAX U OnpeaeneHusIx
npv OTBETE; YCBOUIT OCHOBHYIO 1 3HAKOM

00bACHAET B3aUMOCBA3b  OCHOBHbIX
hU3NYECKNX 3aKOHOB U NX 3HAYEHWe ans
nocnegyoLlemn npodeccnoHarnbHowm
[esATeNnbHOCTU; NPOSIBNSAET TBOPYECKMe
CNOCOBHOCTN W LUMPOKYK 3pyauLUIO B
“crnonb3oBaHUM yyebHoro matepuana.




Ob6yyatowwmiica nokasbiBaeT
[0CTaTOYHbIN ypoBeHb 3HaHWUN
OCHOBHBbIX dunsmyecknx 3aKOHOB,
OPUEHTUPYETCH B OCHOBHbIX MNOHATUAX U
onpefeneHvsx;  yCBOWM  OCHOBHYIO
nuTepartypy; gonyckaet
He3HauuTenbHbIe NOrpeLLIHOCTU Npu
OoTBeTax Ha BONpoChl 3K3aMeHaLNOHHOro
buneta u AONOMNHUTENbHBIE BOMNPOCHI
npenogasarens.

4 (xopoLlo)

OO6yyatowmica  nokasbiBaeT  3HaHWSA
y4yebHOro marepuana B MUHUMaNbHOM
obbeme; MOxXeT  ccpopmynuposaTb
dusnMyeckne  3aKOHbl, MOHATMS U
onpefeneHvs, HO Npu 3TOM, Aonyckas
3 (yooBneTtBopuTenbHO) | 6onbLioe KONmM4yecTBO
HENpPUHUUNManbHbIX OLWMOOK; 3HAKOM C
OCHOBHOW  NUTepaTypon;  ponyckaet
CYLLIECTBEHHbIE OLIMOKM B OTBEeTe Ha
3K3aMeHe, HO MOXET YCTPaHUTb UX MOA
PYKOBOACTBOM Npenogasartens.

O6yyatolmitcs He UMeeT O0CTaTOYHOro
YPOBHSI 3HAHUA AMUCLWMMMUHBI, HE MOXEeT

ccpopMynmpoBaThb OCHOBHble
dusnyeckue 3aKOHbI; nrnoxo
2 OPWEHTUPYETCA B OCHOBHBIX MOHATUAX U

(HeynoBNeTBOPUTENLHO) | onNpeaeneHnax;  MNNoxo  3HakoM  C
OCHOBHOW NUTepaTypoW; gonyckaeT npu
oTBETE Ha 9K3aMeHe CyLIECTBEHHble
OLUMGKM 1 HE MOXET YCTPaHUTb UX Aaxe
non pyKoBOACTBOM MpenoaasaTens.

Obyuvatowmiica nokasbiBaeT
BCECTOPOHHEE W rnybokoe 3HaHue
OCHOBHbIX dunanyecknx 3aKOHOB,
CcBOOOAHO OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TEPMUHAX W OMpefeneHusix;
YCBOM/T  OCHOBHYID U  3Hakom ¢
3ayTeHo OOMNOMHUTENBHON NUTEpPaTypon; MOXeT
OOBACHUTL  B3aMMOCBS3b  OCHOBHBIX
U3NYECKNX 3aKOHOB U NX 3HAYEHME ang

nocnegyoLlemn npodeccunoHanbHom
OEesaATenbHOCTU; MNPOSIBNSET TBOpYEcKue
cnocobHocTU B MCMnosib3oBaHUn

yHeGHOI’O MaTtepuana.

O6yualoluminca He UMeeT OOCTaTOYHOro
YPOBHSI 3HAHUS AUCLMNIUHBI; HE MOXEeT
cdopmynmpoBaTb OCHOBHble
humanyeckune 3aKOHbI; Nnoxo
OPWUEHTUPYETCS B OCHOBHbIX MOHATUSX U
onpeeneHusix; MMAoXo 3HaKoM C
OCHOBHOW NUTepaTypoit; AonyckaeT npu
oTBETE Ha 3ayeTe CYLECTBEHHblE
OLUMGKM 1 HE MOXET YCTPaHUTb UX Aaxe
non pyKoBOACTBOM MpenoaasaTens.

He 3a4teHo

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOJNbHbIX BONPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB

Kypc 1

KuHematuka nocTynaTesibHOro ABM>XeHuna MaTepmaanon TOYKMN

KuHemaTuka BpawlaTesibHOro ABM>XeHuns MaTepmaanon TOYKM U TBEPOOro Tena

CeAa3sb mMexay NNHENHBIMU 1 YrnoBbIMU XapakTepUCcTukammn OBM>XeHuUs

OuHamuka nocTynaTesibHOro ABM>XeHU4A. MoHaTue LUeHTpa nHepuunn. 3akoHbl HbloToHa

MoHaTne 06 nMnynbce, MOMeHTe nMmnyrnbca, MOMEHTE CUTNbI

ol |lwIN]|-~

MomeHT nHepunm TBepaoro tena




OuHamunka BpawlaTesibHOro ABMXXeHna TBepaoro tena. BTOpOVI 3aKkoH HbloToHa angd BpawaTeribHOro

/ OBWKEHUSA

8 MpeacraBneHne o MexaHnyeckom aHeprun. KuHetnyeckas, noteHumanbHas aHeprusi. Pabota cunbl

9 3aKoH CoXpaHeHWsi MexaHU4YeCKON aHeprum

10 3aKoH coxpaHeHus umnyrnbca

11 3aKoH coxpaHeHUst MOMEHTa nMnynbca

12 CaoWicTBa NpocTpaHCcTBa 1 BpEMEHN: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUS NPOCTPAHCTBA, OOQHOPOOHOCTb
BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs

13 MpeobpasoBaHus koopaANHAT U BPEMEHM B Krnaccuyeckon dpusmke. MNpuHUMn oTHocuTensHocTn Manunes

14 Moctynatel ORMHWTENHa

15 MpeobpasoBaHus koopanHaT U BpeMmeHu JlopeHua

16 Cnepncteus u3 npeobpasoBaHuii JlopeHua

17 PensTMBUCTCKNIA 3aKOH CNOXEHUS CKOPOCTEN

18 PenaTtuBuctckas gnHammnka

19 B3anmocsssb macchl 1 aHeprun. dopmyna OuHLWTENHa

20 MoHATne 06 o6LLUEe TeopUN OTHOCUTENBHOCTHU

21 KonebaTenbHoe aBwxeHne. [apMoHUYeckme nuHenHble konebaHus

22 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSPHbIX konebaHui

23 3atyxatowme konebaHus

24 BbiHy>xaeHHble konebaHus

25 fBneHve Pe3oHaHca

26 BonHbl B ynpyrow cpege

27 YpaBHeHUe Nnockon BOSHbI

28 BonHoBoe ypaBHeHue

29 OcHoBHble nonoxeHuna MKT rasoB. igeanbHbin ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lansTtoHa

31 MapameTpsbl MaKpOCOCTOSHNS CUCTEMbI. TepmognHamunyeckas TemnepaTtypa u gaBneHune. YpaBHeHue
Menpeneesa-KnanernpoHa

32 Yucno cteneHen ceoboabl MONEKYN naeanbHoro rasa. Pabota u BHyTPEHHSIS 3HEPTUst uaearnbHOro rasa

33 MepBoe Hayano TepMognHaMMKN

34 Msonpoueccel

35 TennoeMKkocTb MaeansLHOro rasa

36 ApnunabaTtnyeckuii npouecc. YpaBHeHUe agnadatol

37 MoHsaTue 06 aHTponuu no Knayauycy. Kauectso saHeprum

38 CraTtuctmdeckuit Bec. QHTponusa no bonbumaHy

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHvne monekyn no ckopoctsiMm (pacnpegeneHve Makceenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

43 dusmnyeckas knHeTnka. CpeaHasa AnvHa ceoboaHoro npodera v ahPeKTUBHLIN AUaMeTP MOJSEKYI

44 Oundpdysuna

45 TennonpoBogHOCTb

46 flBneHne BA3KOCTU

47  |ArperaTHoe cOCTOsiHME BellecTBa. Kpuctannuueckme n amopdHble Tena

48  |YpaBHEHUWe COCTOSIHMS pearnbHOro rasa. /13otepmbl peanbHoro rasa

49 dasoBble nepexodbl. TponHasa To4ka

50 Mogenwu ctpoeHnus xungkocten. [NoBepxHOCTHOE HaTskeHve. KanunnspHele aBneHus

51 OnekTpuyeckme 3apsiabl. Mogenb To4e4HOro 3apsifa U MOLENM C HENPEpPLIBHbIM pacnpeneneHnem 3apsga

52 3akoH KynoHa. HanpskeHHOCTb 3neKkTpocTaTU4eckoro nons

53 lMoTok BeKTOpa HaMNpsPKEHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Maycca gns Bektopa E

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

55 lMoTeHUman anekTpocTaTM4ecKkoro nons

56 B3anmocBs3sb Mexay Hanps)KeHHOCTBIO U NOTEHLMaNom

57 Lnpkynaumsa Bektopa E. Teopema o unpkynsaumm sektopa E

58 lMocTosiHHBIN aneKprlquKMVl Tok. Cuna Toka. BekTop nnotHocTu Toka. 3akoH Oma B MHTErpanbHOu n
anddeperHumansHon dopmax

59 OnekTpuyeckoe none B BelecTBe. [NonspHblie U HEMNONAPHbIE AUSMNEKTPUKA. BEKTOp NoNsapmn3oBaHHOCTMY.
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MarxuuTHOe norne B BaKyymMe. BeKTOp MarHUTHON MHOYKUMN

3akoH bBuo CaBapa Jlannaca. MHAyKLI,VIﬂ MarHMTHOro nonsa ﬂpﬂMOﬂMHeﬂHOFO npoBOAHUKA C TOKOM. Mone

61 KpYroBoro Ttoka

62 3akoH Amnepa. Pamka ¢ Tokom B marHuTHom norne. Cuna JlopeHua

63 lMoTok BEKTOpa MarHUTHOM MHAYKUuuW. Teopema o umpkynauumn sektopa B. 3akoH nonHoro Toka. Teopema
Maycca ona nHayKuMmM MarHMTHOro nons

64 MarHuTHOe none coneHomnga u Toponaa

65 fABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua

66 AeneHve camomHaykuuun. IHAYKTMBHOCTL KOHTYpa. B3anmHas nHaykums. TpaHcdopmaTop

67 OHeprus aneKkTpnu4ecKkoro n MarHUTHoro nons. Bektop MNMonHTUHra

68 YpaBHeHus MakcBenna B MHTerpaneHown bopme Ans Bakyyma

69 MarHuTHoe none B BellecTBe. BekTop HamarHn4yeHHoCTN. HanpsikeHHOCTb MarHmMTHoOro nons. MarHutHas
NPOHMLLAEMOCTb

70 Buabl marHeTnkoB. [JuamarHe Tk 1 napamarHeTuku, oeppomMarHeTUKm

71 OnekTpoMarHuTHble BOMHbl. CBONCTBA 3NEKTPOMAarHUTHbLIX BOSH

72 MHTepdepeHuns ceeTa

73 Ondpakuus ceeta. MpuHumn MNonreHca ®peHens. MeTtoa 30H PpeHens

74 Monsapu3aumsa ceeta. Bugbl nonspusauun. Nonapusatopsl. 3akoH Mantoca

75 [BoriHoe nyyenpenomneHune. VickyccTBeHHOe ABOWHOE nyyenpenomieHve. OddekT Keppa

76 OnTtnyeckas akTMBHOCTb BewlecTB. dddekT Gapages

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

78 |Tennosoe nany4deHue. NoHaTne 06 aBCONOTHO YepHOM Tene. 3aKoHbl TEMSIOBOrO U3Ny4YeHus

79 dopwmyna Panesa-[xuHca. MunoTesa MNMnaHka. ®opmMyna MnaHka gnsa nanydeHns abconioTHO YePHOro Tena

80 BHewHun potoadhdekT. 3akoHbl poToacbdekTa. Popmyna SnHwTenHa Ana poToaddekTa

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

82 Ocobkle cBoKicTBa MVIKpOOﬁ'beKTOBv. COE)THOUJeHVIﬂ HeonpepaeneHHocTewn Men3eHbepra. CneacTeus
COOTHOLUEHUS HeonpeaeneHHocTtel enseHbepra

83 BOJ‘IHOBaﬂvdDyHKU,VIﬂ. MpuHUKMN cynepnosnuun B KBaHTOBOW MexaHuke. YpaBHeHue LpeanHrepa ans
cBOGOHOWN YacTULbI

84 YacTtuua B 6eckoHe4Ho rnybokor 0qHOMEPHOM NoTeHUMansHon sme. KBaHTOBaHWe aHeprum

85 Ctpoenue atoma no Pesepdopay. MocTtynatsl Bopa. Teopust Bopa atoma BogopoAa 1 BOAOPOAONOA0OHbIX
MOHOB

86 KBaHTOBbIE Yncna. NMpocTpaHCTBEHHOE KBaHTOBaHWE

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

88 3oHHas Teopus TBepabIx Ten. Metannbl, gnanekTpuku. lNMonynposogHukK. NMpoBoguMocTi p n n TUNoOB

89 |YpoeHb Pepmu. KoHTakTHast pasHOCTb NoTeHLManoB. TepMoanekTpMyecTBO. p-n nepexon,

90 CnoHTaHHOE 1 BbIHYXOeHHOE u3ny4deHue. Jlasepbl. Tpex 1 YeTbIpeEXypOBHEBASA CXeMa Jla3epHON reHepaLmm

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

92 HedekT macchl. YaenbHas aHeprus CBA3W HYKITOHOB B gape. AaepHble curibl

93 Mopenu agpa

94 PagnoaktnBHoCTb. 3aKOH pagnoakTMBHOro pacnaga. Buabl paguoaktmeHoro pacnaga

95 AnepHble peakuuu. LlenHasa peakumns Ha megneHHbIX HEMTPOHax

96 |ApepHbIn peakTop

97 |TepmosigepHasi peakums

08 BaanmopgencTeme pagnoakTMBHOIro U3nydeHus ¢ BellecTBom. buonornyeckoe gencrTene pagnoakTMBHOMO
n3ny4yeHus

99 Knaccudukauusa anemeHTapHbIX Yyactul. [NoHATUe o ctTaHaapTHOM Moaenu

100 |KsapkoBas mogenb sgpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3apayu, Kenucbl)

1. TBepaoe Teno BpalaeTcs BOKPYr HENOABUXKHOM OCU MO 3akoHy ¢ = 6t-2t3, paa. HawTtu yrnoBoe yckopeHue B

MOMEHT OCTaHOBKM Tena.

2. Teno maccomn 2 kr nepemelryaetcsa cunon F Bgonb ocu x. KoopanHaTa Tena MeHsieTcsa no 3akoHy x=2t2+t +1,

M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxalwowmx konebaHun MasiTHUKa yMeHblumnachk B e pa3. KakoB koadbduumneHT

3aTyxaHusa 3?




4. B HekoTOpOM TeMnepaTypHon obnacTn SHTPONUS TEPMOANHAMUYECKON CUCTEMbI MEHSIETCA C TeMnepaTtypow
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npum

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

5. B anekTpocTaTtuyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsaoB, MoTeHUMan MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTPUYECKOro nomsi B TOYKe C

KoopauHaTamm x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3NEKTPOHA, MPOLLEALLEro YCKOPSAIOLLYIO pa3HOCTb noTeHumanos Ag=2,4 B.

7. Cvna Toka B MPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 A0 4A B TeveHue 4c. OnpenenuTs 3apsag, NpoLweawwmnn
npw 3TOM MO MPOBOAHWUKY.

8. MarHuTHbLIN NOTOK 4Yepe3 coneHoua paBeH 125B6. VHAYKTMBHOCTL 3Toro comneHoupa 5MH. OnpepenuTb
KONMM4eCTBO BUTKOB COfleHonaa, ecnu o HeMy NpoTekaeT TOK cunon SA.

9. Jlyy cBeTa, npoxoas vepes cnon nbaa (n1 =1,31), nagaet Ha anmMasHylo NNacTUHKY (N2 =2,42), 4acTU4HO
oTpaxaeTcsl, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXKEHHbIN Ny4 ObIN MakCUManbHO NONSAPU30BaH?

10. OnpegenuTb ANVHY BOMHbI, OTBEYaloLen MakCUMyMy UcnyckaTernbHOW CMOCOBHOCTU abCoMNTHO YEpPHOro
Tena, ecnuv ero aHepreTnyeckas cCBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcMarnbHY CKOPOCTb POTOINEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NyYeHNeM
¢ AnnHon BornHbl 200HM.

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

13. Hantn gnuHy BonHbl e Bponna gna anekTpoHoB, NpoLlewmrx YCKOPSIOWYH pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO 3NIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO3BYXAEHHOro COCTOsHWS atoma Bogopoga 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeaeneHun aHepreTMYecKoro ypoBHsa atoma?

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

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyTo4HOM aTTecTauumn u nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTeCcTauumn perfaMmeHTMpPOBaHO fokaribHbIM HOpMaTuBHbLIM aktom CM6MYMTO
«lMonoxeHne o0 NpoBeAEHNN TEKYLLIErO KOHTPOSIS YCNEeBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

B TeueHne cemecTpa BbINOMHAKTCSA KOHTPOSbHbIE PaboThl
5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHada X lMucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTaumm No ANCUUNIINHe

B TeueHune cemecTpa BbINOMHAKTCHA KOHTPOMbHbIE PaboThI
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebOHas nutepartypa
TawrnbikoBa- dusumka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynsapHasa dusmka wu MuHCK: BbilLoiiLLas op.ru/35562.html
TepmMoaMHamMuka. l..IJKOJ'Ia 2014

SﬂeKTpW-IeCTBO N MarHeTn3m

TawrnbikoBa- dusnka. Yactb 2. Ontuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBasi dmsmka. MwuHck: Bbiwanwas 2014 op.ru/35563.html
CtpoeHve un dusunyeckne LuKona

CBOWNCTBA BeLLecTBa

AnekcaHgposa, H. B.,|MexaHuka 1 monekynspHas Mockea: MocKoBCKas http://www.iprbooksh
WbatynnunH, P. VY., |du3nka rocy,qépCTBeHHaﬂ op.ru/47940.html
Oanmartoea, JI. B, aKaAEeMMUs! BOJHOTO 2014

Kysbmnuesa, B. A, TOAHCHODTA

CaBenbes, B. T P P

AnnaTos, A. B.,|®Pun3uka. dnekrpnyectso Bonrorpaa: http://www.iprbooksh
Mewepsakosa, H. E., Bonrorpagckuii MIHCTUTYT 2011 op.ru/11359.html
Mnewakosa, E. O. 6usHeca

KysbmuueBa, B. A.|Kypc nekumn no obwen| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dumsuke. Yactb |. MexaHuka n rocyaapcTBeHHas 0p.ru/65845.html

2016
MornekynapHas dusuka akajemusi BOOHOro

TpaHcnopTa




Kanytkun, 0. E.,|®u3snka. 3nekTtpnyectso u http://www.iprbooksh
MTawwnHcknn, B. B.,|mMarHeTnam Mockea: N3gaTtenbckui 2013 op.ru/56603.html
PaxwTtagr, 0. A, Oom MNCuC
MNTawmnHckun, B. B.
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
BeTposa, B. T. ®usnka. C60pHMK 3agad MuHck: Bblwainwasn 2015 http://www.iprbooksh
LwKkona op.ru/48021.html
Kabnykosa H.C. ®unsmka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN U MOMEKYNsipHON Cho.: Crieryntg 2019 tp_ext_inf_publish.ph
HUr3MKK p?id=2019125
PomaHosa E. TI1.,|Pusvka. baHk 3apgaHun ans http://publish.sutd.ru/
besHocoa B. B.,|nogrotoBku K tp_ext_inf_publish.ph
YptonuHa K. O. TectupoBaHuio. Yacte Il Cho.: Crieryntg 2013 p?id=1320
OnekTpogmMHamuka. Yactb V.
KBaHTOBasg dusmka
CtenaHoBa, B. A.,|®u3suka. OcHoBbl BonHoeoun| Mocksa: Magatenbckuii 2012 http://www.iprbooksh
Kanytkun, O. E. ONTUKN Oom MNCnC op.ru/56600.html
PomaHoBa E. . dusmka. Yacte | Kypc http://publish.sutd.ru/
nekumn crne.: crneryntg 2013 tp_ext_inf_publish.ph
p?id=1561
Kosblipes, A. B. TepmognHamuka 7 Tomck: Tomckun http://www.iprbooksh
MorekynapHas dousnka rocyaapCcTBEHHbIN op.ru/13871.html
YH/BEPCUTET CUCTEM 2012
ynpaeneHusi n
pagunoaneKkTpPoHUKN, Irb
KoHTeHT
PymbiHckas W. T, |Pusumka. JTabopaTopHbIii http://publish.sutd.ru/
VMBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTenbHas paboTa Chno.: crieryntg 2017 p?id=2017470
BesHocoea B. B,
Bypkosa J1. A.
MBaHoB K. I.,|OcHOBHbIE 3aKOHBbI http://publish.sutd.ru/
PomaHoBa E. . anekTpomMarHetTuama cne.: cnieryntq 2014 tp_ext_inf_publish.ph
p?id=2067
CasenbeBa M. 1O. dunsnka. JONEeKTpU4ecTBo U http://publish.sutd.ru/
marHeTnaMm. JlabopaTopHble crne.: crneryntg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121
Oy6poecknn, B. T.,|3nekTpnyectso 7 Hosocunbupck: http://www.iprbooksh
Xapnawmos, I". B. marHeTnaMm. CO0pHUK 3aaau 1 HoBocubupckui op.ru/45195.html
npuMepbl UX peLleHns rocyapCTBEHHbIN 2011
TEXHUYECKNIA
yHUBEpCcUTEeT
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
crne.: crneryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
PomaHoBa E. I.,|Bank 3agaHun ans http://publish.sutd.ru/
BesHocosa B. B. NOAroTOBKN K TECTUPOBaHUIO tp_ext_inf_publish.ph
no Kypcy obLen ¢uUsmkn. cne.: cnieryntn 2011 p?id=798
Yactb Il. MonekynsipHas
du3nka n TepmognHaMmka
PomaHoBa E. . dusmka. Yacte Il.  Kypc http://publish.sutd.ru/
nekumn Chne.: crnerynrtp 2013 tp_ext_inf_publish.ph
p?id=1575

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

1.EQWHBIN nopTan MHTEePHET TecTMpoBaHusa B ccepe obpaszoBaHusa [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 dusnko-maTemaTmyeckas 6ubnnoTeka [OnekTpoHHbI pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusnyecknin MHOpMaLUMOHHbIN 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  3aodHOM  dopMmbl  0byveHns  CrI6ryMnTO

[OnekTpoHHBIN pecypc].
URL:http://sutd.ru/studentam/extramural_student/.
7. OnekTpoHHO-6nbnunoteyHas cnucrema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHas bubnunoTteka y4ebHbix nagadmn CrerynTA. URL:http:/publish.sutd.ru/.



6.3 MNepe4veHb NULEH3UOHHOIO U CBOGOAHO pPacnpoOCTPaHAEMOro NPorpaMMHOro o6ecneyeHus
Okonor, MNAB — 3konor, KotenbHeble, AT — 3konor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

MpakTnyeckme 1 nabopaTopHble paGoTbl NPOXOAAT B y4ebHbIX NabopaTopusax

AyauTopus OcHalleHne

MynbTumeauiiHoe obopyaoBaHue, crneumannanpoBaHHas mebenb, JocKa
JlekunoHHas ¥ A PYA H P A
ayautopus

YyebHasa ayguTtopus

Cneumnan n3npoBaHHas mebenb, gocka
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