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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB (pM3MKKN, U3NYECKMX METOOOB WCCNedoBaHUs W aHanusa B obbeme, Heobxoaumom Ans
npodeccnoHanbHOM eaTeNbHOCTU

1.2 3apgauv AUCLUMUNNUHBI:

* I3yunTb OCHOBHblE hn3NYECKUE 3aKOHbI, FPaHMLbl 1 0611acTh UX NPUMEHEHUS

* Pacwwmpute n yrnybuTb 3HaHUA 006 OKpyxawlwem Mupe, O XapakTepe B3auMOCBA3N PUNYECKUX
3aKOHOMEPHOCTEWN U SIBMIEHUIA B NPUPOAE, B YENTOBEYECKOWN AEATENBHOCTH

* Pa3BuTb HaBbIKM (OU3NYECKOrO MbILLSIEHMS, YMEHUs1 paboTaTh C pasnmyHbiMy npnubopamm

* Hayuntb BecTu npodeccmnoHarnbHbi aHanns pesynbTaTtoB Hay4HO-r1abopaTopHOro aKkcnepMmMeHTa

* YMeTb BECTM CTATUCTMYECKYI0 06paboTKy pe3ynbTaToB 3KCNEPUMEHTOB, CAMOCTOATENBHO BblOMpaTb MeToabl
06paboTkM pe3ynbTaTOB U3MEPEHUI

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 OUCLUMINNHDbI

OlNK-11: CnocobeH npoBOAUTb Hay4YHble 9KCNepuMeHTbl C Ucnosfib3oBaHUMemM coBpemMeHHoOro
uccnepoBatesnibCKoro oGopyp.OBava n I1pVI60pOB, OLEeHUBaTb pe3ynbTaThbl uccnenoBaHun;

3HaTb: OCHOBHbIE 3aKOHbI QDVISVIKVI n nx mMatrematumdeckune qDOpMyJ'Il/IpOBKl/IY npuMeHdemMble B I'IpOCbeCCVIOHaJ'IbHOVI
AEATENTbHOCTHU;
OCHOBHbIE d)l/l3|/|‘-IeCKI/Ie BEJIMYNHbI N egUHULbI X M3MepeHI/IIZ.

YmeTtb: QDOpMyJ'IVIpOBaTb NOCTaHOBKY 3a4a4 B TEpPMUHAX Knaccumyeckom CbVI3VIKVI;
NPUMEHATHb Tpe6yeMb|e MaTemaTnveckme QJOpMyJ'IbI CbVI3VI‘-IeCKVIX 3aKOHOB OJ14 peLeHnd NoCTaBfEHHOW 33434

Bnapetb: TepMVIHOJ'IOI'VIeVI n egnHnudamMmn naMmepeHusa nNnpuMeHAeMbixX CbVI3VI‘-IeCKVIX 3aKOHOB;
HaBblKaMU NMpUMeHeHns q3VI3VI‘-IeCKVIX 3aKOHOB AJ14 peLleHnd 3aga4y I'IpOCbeCCVIOHaJ'IbHOVI AEATEJIbHOCTU

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

CP MHHoBAaL, dopma

Jlek. Mp. J1ab. (4achi) dopmbl TeKyLLero
(vachl) | (vackl) | (vackl) 3aHATUA | KOHTpONs

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUN

Cewmectp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHematuka nocTtynatesibHOro
OBUXEHMS]

Mpaktnyeckoe 3aHaTMe 1: KuHemaTuka
nocTynaTensLHOro ABUXEHUS 2 2 4 5 ra
JlabopaTtopHas paboTta: BeegeHne B
Teoputo NOrpeLlHOCTEN. MeToabl
06paboTKn pe3ynbTaToB U3MEPEHNI

Tema 2. KuHemaTuka BpallaTernbHOro
OBUXEHMS]

MpakTuyeckoe 3aHATME 2: KuHematuka| 2 2 2 5 4 r K
BpaLLaTENbHOrO ABMKEHUS

JlabopaTopHas pabora: Pasgen
"MexaHuka"

Tema 3. [OuHamuka nocTynaTtesibHOro
OBWXKEHMs  TBepaoro Temna.  3aKoHbl

Tema 4. [OuHamuka BpalLlaTenbHOro
OBWKeHnss TBepgoro Tena. MomeHT
WHepLuu 2 2 5 r
lMpaktnyeckoe 3aHaTMe 3. [OuHamuka
noctynaTenbHOr0O M BpallaTernibHOro
OBWKEHNSA




Tema 5. CaoucTtBa npocTpaHCTBa U
BpEMEHU. 3aKoHbl COXPaHEHUs] 3HEpPruu,
UMMynbca, MOMeHTa MMMyrbca
MpakTnyeckoe 3aHaATME 4.  3aKOHbI
COXpaHEeHMWs1 SHeEPrUK, UMNynbca, MOMEHTA
uMnynbca

Tema 6. T[loctynatel  QWHWTENHA.
OnemeHTbl  cneumnanbHOMN Teopumn
OTHOCUTENbHOCTU

Tema 7. T[lpyHUMN 3KBUBANEHTHOCTMW.
MoHaTne 06 obuen Teopum
OTHOCUTENBLHOCTMU.

MpakTnyeckoe 3aHATME 5. BbinonHeHue
KOHTpONbHOM paboThbl Ne1

ra

Pasgen 2. MexaHudeckne konebaHus u
BOJTHbI

Tema 8. CpobogHble rapmMoHuYeckne
konebaHua. CnoxeHune konebaHun.

ra

Tema 9. 3aTyxawowme u BbIHYXAEHHbIE
KonebaHus. Pe3oHaHc.

MpakTnyeckoe 3aHaATME 6: CBobOOAHbIE
rapmoHuveckme konebaHusi. CrioxeHue
konebaHui. 3atyxatomne konedaHus.
JlabopaTopHas pabora: Pasgen
"MexaHn4yeckume konedaHns 1 BONHbI"

4,75

Tema 10. Ynpyrne BonHbl. BonHoBoe
ypaBHEHWME.

Pasgen 3. MonekynapHaa  cusuka wu
TepmMoguHamMumka

Tema 11. MKT naeanbHbIX ra3oB. 3akoHbl
Asoragpo, [HanbToHa. YpaBHeHue
MengeneeBa-KnanenpoHa.

MpakTnyeckoe 3aHATME 7. YpaBHEHUE
COCTOSIHMSA naeanbHoro rasa.

Tema 12. BHyTpeHHas 3Heprus
TepmoauHamudeckon  cuctembl.  [epBoe
Ha4yano TepmMoanHaMMKN.

JlabopaTopHas pabora: Pasgen
"MonekynspHasa guanka n TepmoguHammka”

Tema 13. Pabota TepmoanHamunyeckomn
CUCTEMBI. TennoemkocTb. YpaBHeHue
Mawepa.

ra

Tema 14. MW3onpoueccbl. Pabota B
nsonpoueccax. AamadaTmyecknii npouecc.

Tema 15. OHTponusa. Brtopoe Havano
TepmoanHamukun. Teopema HepHcta
MpakTnyeckoe 3aHaATME 8. W3onpouecchl.
[MepBoe 1 BTOpoe Havyano TepmMognHamMuKm

Tema 16. Cratuctuyeckue pacnpeneneHus
Makcsenna u bonsumaHa. bBapomeTpuyeckas

dopmyna

Tema 17. fABneHus nepeHoca. ArperaTHoe
COCTOsIHME BellecTBa

MpakTnyeckoe 3aHaTMEe 9. BbeinonHeHue
KOHTpOrnbHoW paboTbl Ne2

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas
atTecTtauus (3aver)

34

17

17

75,75

0,25




Pasnen 4. Onektpn4ecTtso

Tema 18. OnekTpoctatvka. JAnekTpuyeckne
3apsagbl. 3akoH KynoHa. lNMpocTtpaHcTBEHHOE
pacnpeferneHue 3apsaga. MpuHUMN
cynepnosnuum.

Mpaktnyeckoe 3aHaTMe 10. 3akoH KynoHa.
Mopenu ToyevHoro 3apsiga v pacnpegeneHms
3apsiga BAOMb JIMHWM, MOBEPXHOCTM, MO
o6bemy. MNpuHLUMN cynepnosnumm cun.

Tema 19. OnekTpuyeckoe none B BaKyyMme.
HanpspkeHHOCTb  ANEeKTpUYecKkoro  mons.
Ovnonb B aneKkTpu4eckom norne.

JlabopaTtopHas paborta. BBogHoe 3aHAaATME
"OnekTpouameputensHble npubopsbl. Knacc
TOYHOCTHU 3MNEeKTPOM3MEPUTESTBbHBLIX
npubopos.  OnpegeneHve  MNOrpeLUHOCTU
npmnbopa no knaccy To4HocTn"

ra

Tema 20. lNoToK BeKkTOpa HanNpPs»KEHHOCTU
anekTpu4yeckoro nons. Teopema Maycca anga
BekTopa E. Npumepbl npumeHeHns Teopembl

Maycca.
MpakTnyeckoe 3aHsaTMe 11. HanpsikeHHOCTb
3NeKTPOoCTaTUYECKOro nons. MpuHUMN

Cynepnosnuumn anekTpudeckmux nonewn. Nortok
BekTopa E.

Tema 21. PaboTta cmn anekTpocTaTtn4ecKkoro
nonda. Lupkynsuma sektopa E. Teopema o
umpkynauun.  lMoteHuwan.  BaaumocBA3b
HaMNpsPKEHHOCTU U NoTeHumana.

MpakTtnyeckoe 3aHaTMe 12. Teopema [aycca
ans BeKTOopa E. lNoTeHuman
anekTpocTtatuyeckoro nons. BsaumocBasb
HaNpPsHKEHHOCTW M NoTeHuunana.

Tema  22. Onektpuyeckoe none B
aunanektpukax. Bektop D. [uanektpudeckas
npoHuuaemocTtb. [lpumepbl  BblMUCTIEHNWS
nons B AW3NeKTprKe
JlabopaTopHas pabora. Pasgen
"OnekTpn4ecTBo”

ra

Tema 23. SnekTpuyeckunn Tok. 3akoHsl Oma n
xoynsa-JleHua B WHTEerpanbHom "
anddpepeHumansHon opme.

Mpaktnyeckoe 3aHaTME 13. [loCTOSAHHbLIN
anekTpuyecknit Tok. 3akoHbl Oma n [xoyns-
JleHua

Mpaktnyeckoe 3aHaATME 14. BbinonHenue
KOHTPOnbHOM paboTbl Ne1

Paspgen 5. MarHeTtuam

Tema 24. MarHuTHOe nofe B Bakyyme.
MaruutHaa uvHaykums.  Cuna  JlopeHua.
3akoHbl Amnepa n brno — CaBapa — Jlannaca.
MpakTnyeckoe 3aHATME 15. MarHMTHOE none
B Bakyyme. 3akoH bBuo-Casapa-lNannaca.
3akoH Amnepa. Cuna JlopeHua.

Tema 25. lNoTok Bektopa B. Lupkynauus
BekTtopa B. 3akoH nonHoro Toka. [lonsa
coneHouaa v Topouaa.

Mpaktnyeckoe 3aHaTMe 16: Uwupkynsums
Bektopa B. 3akoH nonHoro Toka. [lone
NpsIMOTrO 1 KPYroBOro TOKa.

Tema 26. MarHuTHOe none B BellecTBe.
MonekynspHas npupoga  ava - "
napamarHetuama. deppomarHeTunsm.

ra




Tema 27. J3nekTpoMarHUTHas WHAYKUWS.
3akoH ®apagesn — JleHua. OHeprus
3NEeKTPMUYECKOro U MarHMTHOro Nonen.

JlabopaTopHas pabota. Pasgen "MarHeTnam"

Tema 28. CamouHgykuusi. VIHOYKTUBHOCTb.
BaaumHaga nHgykums. TpaHcgopmaTop.
MpakTnyeckoe 3aHATME
17.0neKkTpoMarHMTHas  MHAOYKUMS.  3akoH
dapapgesn — JleHua. VIHOYKTUBHOCTb KOHTYypa.
oacC

CaMOVHAYKLINN.

Tema 29. YpaBHeHua MakcBenna B
WHTerpanbHon copme  Onsa  Bakyyma.
OudbdpepeHumnanbHas ¢dopmMa  ypaBHEHUN
Makcsenna.

Mpaktnyeckoe 3aHaATME 18. BbinonHeHune
KOHTpOnbHOW paboTbl Ne2

Pasgen 6. OnekrpoMarHMTHbIE BOMHbI

Tema 30. O3nekTpoMarHUTHbIE  BOJIHBbI.
CsoiicTBa 3MEKTPOMArHUTHbIX BOJTH.
NcTouHmkn 3NEKTPOMArHUTHbIX BOJTH.
Oudbpakums n nHtepcepeHums.

Tema 31. B3aumopencteue
3NEKTPOMArHUTHOro N3nyyeHns c
BewecTBoM. [ucnepcus. 3akoHbl byrepa wu
Panes.

ra

Tema 32. EcTecTBEHHbI U NONSAPU3OBaHHbIV
ceeT. Matematuyeckas mogenb. MNonyyeHve
Nnonsipu3oBaHHOrO CBeTA.

JlabopaTopHas paborTa. Pasgen
"Mongapusaumsa ceeta”

Tema 33. [lBonHOE nydenpesioMneHue.
Ouxponsm. MckyccTBeHHoe [BOWHOE
ny4yenpenomnexHne. ddpdekt Keppa. 3akoH
Mantoca

Tema 34. OnTnyeckass akTUBHOCTb BELLIECTB.
WckyccTBeHHOE BpaLllieHune NIOCKOCTH
nonapusaumn. Odpdekt Gapages.

UTtoro B cemecTpe (Ha kypce ans 3A0)

34

17

17

49

KoHcynbTaumm n npoMexyTodHas
aTTecTtauus (Ok3amMmeH)

2,5

24,5

Pasgen 7. KsaHToBaga npupoga usnyyeHus

Tema 35. TennoBoe u3NyyYyeHME M 3aKOHBbI
abcontoTHO YepHoro Tena. ®opmynel Panes —
[>xnHca un MNnaHka.

Mpaktnyeckoe 3aHaTne 19. Tennosoe
nanyyeHne. 3akoHol CtedaHa-bonbuymaHa u
BuHa

Tema 36. BHewHun ¢otoaddekt. 3akoHbI
doToadhppekta. YpaBHeHMe  IWHLWITENHA.
O ekt KomnToHa.

Mpaktnyeckoe 3aHsaTMe  20. BHewHun
doToadhekT. Adhdekt KomntoHa
JlabopaTopHasa pabota. Pasgen "KesaHToBas
dumamka"

Tema 37. CTtpoeHue atoma. Teopusa bBopa
aToma Bogopoda W BOAOPOAOMNOAOOHbLIX
MOHOB.  3aKOHOMEPHOCTM B aTOMHbIX
crnekTpax.

Mpaktnyeckoe 3aHsaTMEe 21. Teopus bopa
aToma Bogopoda W BOAOPOAOMNOAOBGHbLIX
noHoB. CepuanbHas dopmyna.
JlabopaTopHas pabota. Pasgen "KeaHToBas
dusuka”

ra




Tema 38. KopnyckynspHo-BONHOBOM
ayanusMm. BonHbel ge Bponns. CooTHoLeHMS
HeonpeaeneHHocTel 'enseHbepra.
Mpaktnyeckoe 3aHaTMEe 22. BomnHbl ge
Bpownns

MpakTnyeckoe 3aHsaTME 23. COOTHOLUEHMUS
HeonpeaeneHHocTel 'enseHbepra.
Mpaktnyeckoe 3aHATME 24. BbinonHeHue
KOHTpPONnbHOM paboTbl Ne1

Paspen 8. KBaHTOBO-MexaHN4eckoe
onucaHue maTepun. OJrneMeHTbl  U3MKK
aTOMHOrO sapa.

Tema 39. BonHoBasa ¢yHkumsA. BpemeHHoe n
cTaumoHapHoe ypaBHeHus LpeanHrepa.
Mpaktnyeckoe 3aHsaTME 25. BonHoBas
dyHKUna. YpasHeHne LpeguHrepa

Tema 40. Yactnua B 6eCKOHEYHO rnybGokomn
noTeHumanbHou simMe. AToM Bogopoaa.
MpakTnyeckoe 3aHATME 26. Yactuua B
©eckoHe4vHO rnybokon NoTeHLManbHON ave ¢
HENPOHULAEMbIMN CTEHKAMM

ra

Tema 41. KBaHTOBbIE yucna.
lMpocTpaHcTBEHHOE KBaHTOBaHWe. [MpuHUMN
Maynu.
JlabopaTopHasa pabota. Pasgen "KesaHToBas
dusuka"

Tema 42. MHOrO3MEKTPOHHbLIE  aTOMbI.
Mepnoguyeckun 3akoH .. MeHgeneesa.

Tema 43. 3oHHaga Teopus TBEpPAbIX TEN.
JlabopaTopHasa pabota. Pasgen "KesaHToBas
dusuka"

Tema 44. KBaHTOBbIE CTaTUCTUKW.
Cratuctnka ®epmun — [dunpaka. YpoBeHb
Depmu.

Tema 45. KoHTakTHasa pasHoCTb
noTeHLManos. TepMoanekTpu4ecTBo.
Odpdekt 3eebeka. Tepmonapa.

Tema 46. p-n - nepexog.
MonynpoBogHukoBble npubopbl. IdekT
MenbTbe.
JlabopaTopHas paboTta. Pasgen "KsaHToBas
dusuka"

Tema 47. Jlazepsbl. BbIHyxaeHHoe
nsnyveHne. Tpex- W YeTblpexypoBHEBas
cxema nasepHon reHepauun. Tunbl Nasepos.
JlabopaTopHas pabota. Pasgen "KsaHToBas
dusuka"

Tema 48. CTpoeHue aToOMHbIX a4ep.
OHeprusi CcBA3WM HYKMOHOB. AaepHble cunbl.
Mogenu sigpa

Tema 49. EctecTBeHHas paaMOakTUBHOCTb.
3akoH paguoakTMBHOro pacnaga. Bwuabl
pacnagos. [1paBuna cmeLleHus.

Tema 50. [leneHne atomHbIX saep. LlenHas
peakuus. AoepHble peakTopbl.

Tema 51. buonorunyeckoe Oencreme
paguoakTMBHOrO wuanyyeHus. lMoHaTue 06
3NEMEHTapHbIX YacTuuax.
MpakTtnyeckoe 3aHATME 27. BbinonHeHue
KOHTpOrnbHOM paboTbl Ne2

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas
aTTecTauus (Ok3amMeH)

34

17

17

49

2,5

24,5

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

209,25

222,75




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepUEB N CUCTEMbI OLLEHMBAHUA Pe3yrbTaToOB 00yYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUs pes3ynbTaToB 0by4eHus
KoMneTeHummn cpeactea
DopMynnpyeT N MHTEPNPETUPYET OCHOBHbIE 3aKOHbI (PUINKM.
pMynnpy pnpeTMpy ® Bonpochkl gns yctHoro
PasnnyaeTt n 060cHOBbLIBaET BbIGOP M3MepUTENbHbLIX NPUBOpPOB.
cobecefoBaHus
OnpepgensieT cuctemy npubopa, LeHy AeneHust U ero NorpeLlHocThb,
OrlMK-11 MpakTuko-
peLuaeT TUNOBble KAYEeCTBEHHbIE N KONTIMYECTBEHHbIE 3a4auM.
OpUEHTUPOBaHHbIE 3adaHus
CooTHocuT cnocobbl 06paboTky pe3ynbTaTtoB y4ebHoro
nabopaTopHOro aKCnepuMeHTa ¢ arieMeHTamMmn TeEOPUKN NOrPELLHOCTM.

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBAHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LWkana oueHnBaHus

YcTHoe cobecenoBaHue MucbmeHHas paboTa

Ob6yyatowwmiica
BCECTOPOHHEE
OCHOBHbIX

NnoKasbiBaeT
n rny60|<oe 3HaHne
CbVI3VI‘-IeCKVIX 3aKOHOB,

5 (oTnun4HO)

CcBODOOOHO OPUEHTMPYETCA B OCHOBHbIX
MOHATUSAX, TEPMUHAX W OnNpedeneHnsx npu
OTBETE; YCBOMIT OCHOBHYHD W 3HAaKOM C
[JOMNOMHUTENbHON nutepaTypom;
obbscHAET B3aMMOCBSI3b  OCHOBHbIX
dun3nYecknx 3aKoHOB U UX 3HAYeHWe Ans
nocnegyroLlemn npodeccnoHarnbHowm
OeaTenbHOCTW; NposiBNsieT TBOpYeckue
CMOCOOHOCTM U LUMPOKYK 3pyauuunio B
ncnonb3oBaHUM y4ebHoro Matepumana.

4 (xopoLwuo)

O6yuarlolumitca nokasbiBaeT 40CTaTOUHbIN
YpOBEHb 3HaHWI OCHOBHBLIX (PU3NYECKUX
3aKOHOB, OpPWEHTUPYETCS B OCHOBHbIX
MOHATUAX W  OMPeAeneHusx; YCBOWM
OCHOBHYI0 nuTepartypy; gonyckaet
He3HayuTenbHble NOrpeLHOCTU Npu




oTBE€Tax Ha BOMNPOCbl 3K3aMeHaUMOHHOro
Ovneta ¥  JONOMHUTENbHbIE BOMPOCHI
npenogaBsatend.

O6yuatowuics nokasbiBaeT 3HaHKSA
y4yebHOro matepuana B MUHMMAasbHOM
obbeme; MOXeT copmynmpoBaTb
dusmyeckue 3aKOHb!, NoHATUA "
onpepeneHns, Ho npu 9TOoM, Aonyckas
BonblUoe KONMMYECTBO HEMPUHLMNUATBHBIX
OLLUMBOK; 3HAKOM C OCHOBHOW NUTEpaTypoi;
OOMyCKaeT CyLWEeCTBEHHble OWWOKM B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
UX o4 pyKOBOACTBOM MNpernogasaTens.

3 (yooBneTBOpUTENbLHO)

Obyvaowmnca He uMeeT [O0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMMNIIUHbBI; HE MOXET
chopMynMpoBaTb OCHOBHblE buU3nyeckme
3aKOHbI; MIIOX0 OPUEHTUPYETCS B OCHOBHbIX
2 (HeyooBMETBOPUTESNLHO) | MOHATUAX W OMpeaeneHnsax; Noxo 3HaKkom
C OCHOBHOW nUTepaTypon; AonyckaeT npu
OTBETE HaA 9K3aMeHe CYyLIECTBEHHblE
OLWMOKM M HE MOXET YCTPaHUTb MX Aaxe
noJ pykoBoACTBOM MpenogasaTens.

Ob6yuyatowmncsa nokasbiBaeT BCECTOPOHHeE
1 rnybokoe 3HaHMe OCHOBHbIX PU3NYECKNX
3aKOHOB, CBOOOAHO OpUEHTUMpYEeTCS B
OCHOBHbIX NMOHATUSAX, TepMUHax "
onpefeneHnsix; YCBOUIT  OCHOBHYKD U
3HAKOM C [OMOSIHUTENbHOW NUTepaTypon;
MOXeT OOBACHUTb B3aUMOCBS3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U UX 3HaYeHue Ansi
nocriegytoLiemn npodeccnoHanbHom
[eATenbHOCTUN; NPOSBNSEeT  TBOpPYECKue
CMocoBHOCTU B MCMOJb30BaHMM y4eBHOro
MaTepuana.

3auTeHo

Obyvalowmmnca He uMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMMNIIUHbBI; HE MOXET
chopMynmMpoBaTb OCHOBHblE buU3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
He 3auteHo MOHATUSAX U ONpeaeneHusix; Nnoxo 3HaKoMm
C OCHOBHOW NnTEpaTypown; AOMycKaeT npu
OTBETE Ha 3a4yeTe CYyLLEeCTBEHHbIE OLLUNOKM
M HEe MOXeT YCTpaHUTb WX Jaxe nopg
PYKOBOACTBOM npenogasaTens.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UMK UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmMynmnpoBKu BONPOCOB

Cemectp 2

KuHematuka nocTynaTesibHOro ABM>XeHus MaTepmaanoVI TOYKU

KuHemaTuka BpalwlaTesibHOro ABM>XeHus MaTepMaanoﬂ TOYKMU 1 TBEpOOoro tena

Ces3b mexay NNHENHBIMU 1 YrnoBbIMU XapakTepucTtukamm OBmxeHns.

OuHamuka nocTynaTesibHOro ABMXXeHus. MoHaTne LeHTpa nHepunun. 3akoHbl HbloToHa

MonaTne 06 nMmnynbce, MOMeHTe nMnyrnbca, MOMEHTE CUIbl

MomeHT nHepunm TBepaoro tena

OuHamuka BpawaTesibHOro ABMXeHunda tBepaoro tena. BTOpOVI 3aKkoH HeloToHa ans BpawaTesibHOro
ABWXEHNA

I'Ipep,CTaBneHwe O MexaHunyeckomn SHepruun. KnHeTunyeckas, noteHumnansHasa SHepru4. Pa6oTa cunbl

O] N |||~ |WIN|—~

3akoH COXpaHeHuA MeXaHU4eCcKomn SHeprnn




10

3akoH COXpaHeHuna nmnyrnbca

11 3aKoH coxpaHeHUst MOMEHTa UMnynbca
12 CaoicTBa NpocTpaHCcTBa 1 BpEMEHWN: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUS NPOCTPAHCTBA, OOQHOPOOHOCTb
BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs
13 MpeobpasoBaHus koopANHAT U BPEMEHM B Krnaccuyeckon dpusmke. MNpuHUmMn oTHocuTensHocTn Manunes
14 Moctynatel OMHWTENHa
15 MpeobpasoBaHus koopanHaT U BpemeHu JlopeHua
16 Cnepncteus U3 npeobpasoBaHuii JlopeHua
17 PensTMBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenaTuBncTckas gMuHaMmmka
18 B3aumocssa3b macchl 1 aHepruun. dopmyna SnHWTENHa
19 MoHATne 06 o6LLUEe TeopUN OTHOCUTENBHOCTHU
20 KonebaTtenbHoe ABmxeHue. FapMoHMYeckme nuHenHble kornebaHus
21 CnoxeHne ogHoOHanpaBeHHbIX U B3aUMHO MEPNeHANKYspHbIX KonebaHun
22 3atyxatowme konebaHus
23 BbIHyxaeHHble konebaHus. Pe3oHaHC
24 BonHbl B ynpyrow cpege
25 YpaBHeHue nrocKom BOMHbI
26 BonHoBoe ypaBHeHue
27 OcHoBHble nonoxeHuns MKT rasos. VigeanbHbi ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa
29 MapameTpbl MaKPOCOCTOSAHMS CUCTEMbI. TepmognHammnyeckas TemnepaTtypa u gaBneHune. YpaBHeHUe
MenpgeneeBa-KnaneripoHa
30 Yucno cteneHen ceoboabl MoNekyn naeanbHoro rasa. Pabota u BHyTPEHHSIA SHeprusa naeanbHoro rasa
31 MepBoe Havyano TepMoAMHaMUKN
32 M3onpouecchbl
33 TennoeMKoCTb naeanbHOro rasa
34 ApnabaTtnyeckuii npouecc. YpaBHeHue aguabatbl
35 MoHsaTue 06 aHTponuu no Knayauycy. Kauectso aHeprum
36 CratucTtudeckmi Bec. QHTponus no bonbumany
37 BTopoe Ha4ano TepmMoguHamMukm
38 PacnpegeneHue monekyn no ckopoctam (pacnpegeneHve Makcsenna)
39 BapomeTpuyeckasn popmyna.
40 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)
41 duanyeckas kmHeTnka. CpegHsasa onuHa ceBobogHoro npobera n ahPeKTUBHbBIM AMaMETP MOSEKYI
42 ABneHus nepeHoca
43 ArperaTHoe cocTosiHme BewecTBa. Kpuctannuyeckue n amopdHbie Tena
44  |YpaBHEHWE COCTOSIHMS pearnbHOro rasa. /13otepmbl peanbHoro rasa
45 dazoBble nepexoabl. TporiHasa Touka
46 Mogenwu ctpoeHnus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnspHele aBneHus
Cemectp 3
47 OnekTpudeckue 3apsabl. Mogenb TOMeYHOro 3apsiia U MOAenu ¢ HenpepbIBHBIM pacnpegeneHmem 3apsaa
48 3akoH KynoHa. HanpskeHHOCTb 3neKTpocTaTU4ecKoro nons.
49 lMoTok BEKTOpa HaMpsPKEHHOCTU aneKkTpocTaTnuyeckoro nons. Teopema Maycca gns Bektopa E
50 Pac4yeT anektpuyeckoro nons cdepsbl C NOMOLbI0 Teopemsl [[aycca
51 PacuyeT anektpuyeckoro nonst 6eCKoOHeYHOM MIIOCKOCTU C MOMOLLbIO TeopeMbl Maycca
52 PacuyeT anekTpuyeckoro nons 3apshKeHHOro wapa ¢ NoMoLLbo Teopemsbl [[aycca
53 PacueT anekTpuyeckoro nons 3apsKeHHoro uunuHapa ¢ nomoLLso Teopembl Maycca
54 MoTeHUman anekTpocTaTU4eCcKoro nNons.
55 MoTeHuman nons 3apskeHHoN cdepbl
56 B3anmocBs3sb Mexay Hanps)KeHHOCTBIO U NOTEHLMAaNom
57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E
58 lMocTosiHHbIN anekTpuyeckmn Tok. Cuna Toka. BekTtop nnoTHOCTM Toka
59 3akoH Oma B uHTerpanbHom n guddepeHuymnansHon popmax.
60 OnekTpoaBMXKyLLas cuna UCTOYHUKa Toka
61 3akoH [xoyns lNeHua B MHTerpansHon u guddepeHumansHom hopmMax




62 SJ'IeKTpW-IeCKOG nomne B BellecTBe. |-|OJ'IF|prIe N HENONAPHbIE ON3NEKTPUKU

63 ,D,VISJ'IeKTpI/IKVI BO BHELLUHEM 3J1eKTpn4eCKkoM none. BeKTOp nonAapn3oBaHHOCTH. ,D,VISJ'IeKTpI/I‘-IeCKaH
NnpoHNUAemMoCTb

64 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKLMMN

65 MHAyKuMA MarHUTHOrO Nonsi NPAMONMHENHOMO NPoOBOAHMKA ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHMTHOM rnorne

68 Cwuna JlopeHua

69 lMoToKk BeKTOpa MarHUTHOM UHAyKUMKN. Teopema [Maycca ons MHAYKUMM MarHMTHOro noss

70 |Teopema o LMPKYNALMM UHOYKLUN MArHUTHOTO MOSSA MO 3aMKHYTOMY KOHTYPY. 3aKOH MOSHOro ToKa.

71 MarHuuTtHoe none coneHounga. MarHuTHoe none Topouaa

72 ABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua

73 AsneHve camomHaykumn. MHOYKTUBHOCTbL KOHTYpa

74 BaanmHas nHgykuusa. TpaHcdopmaTtop

75 OHeprus anekTpMYeckoro  MarHMTHoro nonsi. Bektop NonHTUHra

76 YpaBHeHua MakcBenna B uHTerpanbHon hopme Ans Bakyyma

MarHuTHoe none B BeLlecTBe. BeKTOp HaMarHM4eHHoCTU. Haﬂpﬂ)KeHHOCTb MarHuTHoro nons. MarHuTHas
NpoHNLUAEeMOCTb

77

78 YpaBHeHus Makceenna B auddepeHumansHon gopme

79 Buabl marHeTnkoB. [JnamarHe Tk 1 napamarHeTUKu

80 |PeppomarHeTukm

81 OnekTpoMarHuTHble BOJTHbI. CBOMCTBA 3NIEKTPOMAarHMTHbIX BOSH

82 NHTepdepeHuusa ceeta

83 UHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHumn MNovireHca ®peHens

85 Oundpakuus ceeta. Metoq 30H PpeHens

86 Ondpakuusa dpayHrodepa Ha wenu. AndpakunoHHas  peLueTka

87 Monapwusauna ceeta. Bugbl nonspusaumm

88 Monsapwu3saTtopbl. 3akoH Mantoca

89 Monsapu3aumsa npu oTpaxeHnn n npenomneHun ceeta. 3akoH bproctepa

90 |[OBoiiHoe nyyenpenomneHve B kpucTannax. Juxponsm

91 WckyccTBeHHOe aBoviHoe nyyenpenomneHmne. ddekTt Keppa

92 OnTtnyeckas akTMBHOCTb BewlecTB. ekt Gapages

93 PaccesHue cBeTa. 3akoH Panes

94 MornoweHune ceeTa. 3akoH byrepa

Cemectp 4

95 Tennosoe nanyyeHune. NoHaTne 06 abcontoTHO YepHOM Tene

96 3aKoHbI TENNOBOro U3ny4yeHus

97 dopmyna Paneda-[xuHca. YneTpadwmonetoBas katactpoda

98 MMnoTtesa MNnaHka. QHeprusa oToHa

99 |dopmyna MnaHka Ansa M3ny4yeHus abCoroTHO YepHOro Tena

100 [BHewHun dotoaddekT. 3akoHbl hpoToaddekTa

101 |Popmyna SnHwWTenHa anga dotoaddekTa

102 |3ddekt KomntoHa

103 |KopnyckynsipHO BOfIHOBOM Ayann3m MUKPOOOBEKTOB

104 [TwnoTe3a ge bponns. BonHbl ae bponns

105 |Ocobble cBoWCTBa MUKPOOOBHEKTOB

106 |CooTHowWweHuA HeonpeaeneHHocTen MenseHbepra

107 |CnencTBUs COOTHOLLIEHUS HeonpeaeneHHocTel Nen3eHbepra

108 |BonHoBas dyHkums. MNprHUMN cynepnos3nummn B KBAHTOBOW MeXaHuke

109 |YpaBHeHue LpeaunHrepa ansa cBo6o4HON YacTumLb

110 |YacTtuua B 6eckoHeYHO rnybokon 0gHOMEPHOW NoTeHUManbHon ame. KBaHToBaHMe aHeprum

111 |CTtpoenune atoma. OnbiTbl Pe3epdopaa

112  |MNoctynaTtkl Bopa

113 |OnbiT ®paHka u lepua




114 |Teopus bopa atoma Bogopoaa 1 BoAopoaonoao6HbIX MOHOB

115 |3akoOHOMEpPHOCTM B aTOMHbIX CNeKTpax

116 |HepoctaTtku Teopum bopa

117 |YpaBHeHwue LpeaunHrepa onst atoma Bogopoaa

118 |KBaHTOBbLIE Uncna. [pocTpaHCcTBEHHOE KBaHTOBaHME

119  |MNpuHumn Maynu

120 |[MHoroanekTpoHHble aToMbl. [lepruoanyecknii 3akoH Mengeneesa

121 30HHas Teopua TBepAbiX Ten. Metannbl, AN3NEKTPUKN

122 |lMNonynpoBogHukW. [IpOBOAMMOCTM P U N TUNOB

123 |CumMMeTpUYHbIE N aHTUCUMMETPUYHbIE BOMHOBbIE (DYHKUMW. BO30HbBI 1 hepMUOHbI

124 |Ctatuctuka ®epmu-fupaka. YpoeHb depmu

125 |KoHTakTHas pasHOCTb NOTEHLManos

126 |TepmoanekTpuyecTBo. Tepmonapa

127 |p-n nepexop,

128 |lNonynpoBOAHMKOBLIE TPMOL,

129 |CnoHTaHHOEe 1 BbIHYXAEeHHOe u3ny4veHue. Jlasepobl

130 |TpexypoBHeBas cxema nasepHon reHepauun. MetactabusbHbIN YpOBEHb

131 |YeTblpexypoBHeBasi cxema nasepHon reHepauum

132 |HekoTopble NpUMeHeHWs Nia3epHOro U3nyyeHus

133 |CTpoeHne aToMHOro saapa. QHeprusa CBA3N HYKNOHOB B aape. N3oTonbl

134 |dedbekT macchl. YaenbHas a3Heprus CBsI3n HyKNOHOB B siApe. AaepHble cunbl

135 [Mopgenu agpa

136 |PagmoakTMBHOCTb. 3aKOH paanoakTMBHOMO pacnaga

137 |Bwuabl pagnoakTMBHOro pacnaga

138 |AnepHble peakuun. LlenHas peakumsi Ha MeaIEHHbIX HEUTPOHAXxX

139 |ApepHbin peakTop

140 |TepmosipepHas peakuus

141 BaanmopgencTeme pagnoakTMBHOIro U3nydeHus ¢ BellecTBom. buonornyeckoe gencrTene pagnoakTMBHOMO
n3ny4yeHus

142 |Knaccudukaums anemeHTapHbIX Yactul,. MNoHsaTMe o cTaHgapTHOW MoLenm

143 |KBapkoBas mogenb sigpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npeaycmoTpeHo




5.2.3 TunoBble NPaKTUKO-OPUEeHTMPOBaHHbIE 3a4aHuA (3aAayu, Keuchbl)

1. TBepaoe Teno BpaLlaeTcs BOKPYr HENOABUXHOM OCU MO 3aKkoHy ¢ = 6t-2t3, paa. HawTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccomn 2 kr nepemelyaetcsa curnon F Boonb 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 pa3s. KakoB koadumumneHT
3aTyxaHusa 3?

4. B HeKOTOpON TeMnepaTypHoOW obnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMBI MEHSAETCS C TemMnepaTypon
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 ANEKTPOHA, 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
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHbIN NOTOK 4epe3 coneHoua paBeH 125B6. VHaykTMBHOCTE 3aTOro comeHouga 5MH. OnpegenuTb
KONMM4eCTBO BUTKOB COMleHonaa, eCnu no HeMy NpoTekaeT TOK cunon S5A.

9. Nlyy cBeTa, npoxoas Yepes cnow neaa (n1 =1,31), nagaeT Ha anMasHyo NNaCTUHKY (n2 =2,42), yacTnyHo
oTpaxaeTcsi, YaCTU4YHO npenomnseTcs. Kakum gomnxkeH 6biTb yron nageHus,

YTOObI OTPAKEHHBIN MyY ObIN MaKCMManbHO MONSPU30BaH?

10. OnpegennTb ANVHY BOJSHbI, OTBEYAOLLENn MakCUMyMy UcCrycKaTenbHOW cnocobHOCTU abConoTHO YepHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cM?.

11. OnpegennTb MakcUManbHY CKOPOCTb (HOTOSMEKTPOHOB, BbipbiBAEMbIX C MOBEPXHOCTU LIMHKA, U3Ny4YeHNeM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCManbHOe KOMNTOHOBCKOE CMELLeHNE AfWHbI BOSMHbI?

13. Hantn gnuHy BonHbl e Bponna gna anekTpoHoB, NpoLlewmx YCKOPSHOWYH pa3HOCTb NOTEeHLMaros
A@=100 B. HayanbHOI CKOPOCTbIO IIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO3BYXAEHHOro COCTOsiHMS aTtoma Bogopoga 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?

5.3 MeToanyeckue maTepuansl, onpegenstowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMEeHUW, BNageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexXyTo4HoM aTrecTauum U NnopsiaoK NMKBMAALMMA akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBegeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHLIM aktom CI6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucuUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

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

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCUUNIIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp 3arnasue | M3gaTtenbcTBo oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepatypa
OmuTpumesa, E. L. dusmka Capatos: A Nn 3p 2019 http://www.iprbooksh
Megna op.ru/79822.htmi

KpacHos, M. O.,|®un3uka. B 2 yactax. 4.1 KpacHosipck: Cnbupckuii http://www.iprbooksh
KyopsiBuesa, O. A, rocyJapCTBEHHbIN op.ru/107230.html
MapkoBa, O. IO, YHUBEPCUTET Hayku U 2020
HOwkoea, E. 1O. TEXHOMNOIMMN NMEHN

akagemuka M. .

PeweTHeBa




Bonkos, A. ®.,|Kypc dpmsmkn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. IM. dusnyeckue OCHOBbI op.ru/105812.html

oHeLlK: [JoHeukun
mexaHukn.  MonekynapHas A uk: A H

HaUWoHanbHbIN

du3nka n TepmoaMHamuKa. _ 2019
OnekTpocTaTuka. TexnmHeckiv
[MOCTOSAHHBIN 3NEeKTPUYECcKUn yRuBEpCUTET
TOK. QNEeKTPOMarHeTn3m
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
Bonkos, A. r.,|Kypc dwmsmkun. KsaHTOBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|du3snka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. deneparnbHbli
yH/MBEpcuTeT
CrenaHoBa, B. A, |®Pusuka. MexaHuka 1| Mockea: NapaTenbckun 2020 http://www.iprbooksh
YBapoga, U. ®. MonekynsapHasa usmka Oom MANCuC op.ru/106744.htmi
Kabnykosa H.C. ®usmka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHVKN W MONEKYNsipHOW cre.: crieryntg 2019 tp_ext_inf_publish.ph
OU3NKK p?id=2019125
CabbinuHckuia, A. B.  |[dusnka B 3agavax Y.2.|Benropoa: Benropoackuii http://www.iprbooksh
AnekTpocTaTtuka, rocyAapCTBEHHbIV op.ru/106207.html
NOCTOSIHHbIN TOK, TEXHOIOrMYecKun 2019
aneKTpoMarHeTn3m yHMBepcuTeT um. B.T.
LWyxosa, 96C ACB
OkoHomoBa, JI. H.,|®usmka: anektpuuectso w http://www.iprbooksh
Mygpeuosa, J1. B.,|marHeTtnsm. Y. 2 M . . op.ru/98087.html
e ockBa: Magatenbckui
Jloravés, n. n., [lom MUCHC 2015
MyparTos, P. 3.,

Yepeneukon, E. b.

CtenaHoBa, B. A.|®usuka. Y.2. dnektpnyectso
YBapoga, n. ®.,[n marneTnam. OnTuKa
KanytkuHa, [. E.

http://www.iprbooksh

Mocksa: Uanatenbckui 2014 |op.ru/98109.htm

Oom MNCuC

MepmuHos, A. B.,|O6was odusnka. 3agaum c| Capartos: Bysosckoe http://www.iprbooksh

bapkos, 0. A. peLueHnsIMn obpasoBaHue 2020 op.ru/95156.html
31031H, A. B.,|Pun3uka. Y.1. MexaHuka MockBa: AKaeMUHECKWi http://www.iprbooksh
Mockosckuin, C. b, ) 2020 op.ru/110169.html
NpoeKkT

Typos, B. E.
HacoHos, A. O.|Pusrka B npumepax u| BapHayn: AnTaiickuit http://www.iprbooksh
HoBununxmna, T. W.,|3agavyax rocy4apCTBEHHbIN 2017 op.ru/102878.htmi
[eHucosa, H. H. negarornyeckum

yH/UBEpCUTET

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

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

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

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

6.Matepuansl  MHdopmaumoHHo-obpa3oBaTenbHON  cpedbl  3aodHon  dopMbl  0byveHuss  CIIGIYIMNTA
[OnekTpoHHBIN pecypc].

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

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

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

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

Ayautopus OcHalleHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHasi mebenb, Jocka
MNeKumoHHas y 1) pya ) ] p il

ayaunTopus

YyebHas ayauTopus CﬂeLl,VIaJ'IVI:BI/IpOBaHHaFl mebernb, Jocka
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