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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMNETEHLMM 06y4YatoLerocst B 06nactu omsmkm 4ns cnosib3oBaHus
3aKoHOB h13NKK, Pr3NYECKUX METOOOB UCCIEAOBaHUS U aHanu3a B 06beme, Heo6XxoAMMOM Anst TPOodeCCMOHANBHOM
[EeATenbHOCTH

1.2 3apgaum gUCUMNNKUHbI:

* N3yunTb OCHOBHbIE (hM3NYECKME 3aKOHbI, FpaHuLbl 1 061acTy UX NPUMEHEHNs!

* Pacwmputb 1 yrnyoutb 3HaHus 06 OKpyKatoLem MUpe, 0 xapakTepe B3anMOCBA3N U3NYECKNX 3aKOHOMEPHOCTEN U
SIBNEHWI B NPUPOAE, B YENOBEYECKOWN AeATENBHOCTU

* Pa3Butb HaBblkW OU3NYECKOTO MbILLMEHUS, YMEHUS paboTaTb ¢ pasnuyHbiMU Npubopamu

* Hayuntb BecT\ npodeccuoHanbHbli aHanns3 pesynbTaToB Hay4YHO-NabopaTopHOro akcnepuMeHTa

* YMeTb BECTWM CTATUCTM4YECKYlD 0OpaboTKy pe3ynbTaToB 3KCMEPMMEHTOB, CaMOCTOSTENbHO BblOUpaTb MeToAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:

MpenBapuTenbHas noAroToBKka npeanoraraeT co3gaHne OCHOBbI Anst (hOPMUMPOBAHMSA KOMNETEHLMI, YKa3aHHbIX B M.
2, NP1 N3y4eHUn QUCLMMITNH:
OvcuunnuHa 6a3npyeTcs Ha KoMNeTeHUMsAX, COPMMPOBaHHbBIX Ha NpeablayLleM YpoBHe obpa3oBaHus

2 KOMNETEHUWN OBYYAIOLEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUUNIUHDbI

OlNK-11: Cnoco6eH NpoBOAUTL Hay4YHbIe 9KCNEPUMEHTLI C UCNONb30BaHMEM COBPEMEHHOro UccrefoBaTeNnbCKOro
obopyaoBaHUA U NpUGOPOB, OLleHUBaTh pe3yribTaTbl UCCIefO0BaHUN;

3HaTb: OCHOBHbIE 3aKOHbI (DU3UKM U X MaTeMaTUYeCKue HOPMYNMPOBKM, MPUMEHSIEMbIE B MPOECCUOHANBHOW AEATENBHOCTY;
OCHOBHble (PU3NYECKNE BENUUMHBI U €QUHMULBI UX U3MEPEHUIA

YMeTb: hopMynMpoBaTh NOCTAHOBKY 3a4aun B TEPMUHAX KNACCUYECKON (OU3NKMK;
NpUMEHATL Tpebyemble MaTeMaTndeckme opmyIbl PU3NYECKMX 3aKOHOB A1A pelLleHns NOCTaBNeHHON 3aaaqm

BnapeTb: TepMMHOHOFMeVI n eanHnuamMmm namepeHmna npuMmeHAaemMbix Ct)VI3VI‘-IeCKVIX 3aKOHOB;
HaBblKaMUN NPpUMEeHEeHNA qI)VI3VI‘-IeCKVIX 3aKOHOB A514 pelleHna 3agad I'IpO(*)eCCVIOHaJ'IbHOVI AeATeNIbHOCTU

3 PE3YNbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTta

cp MHHoBAaL. dopma

Jek. Mp. Jab. (yachi) (*)Oprl TeKyLLero
(vacel) | (4ackl) | (vackl) 3aHATUN | KOHTpOMA

HaunmeHoBaHuve u cogepxaHue pasgenos,
TEM U y4eOHbIX 3aHATUI

Cewmectp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KnHemaTuka nocTtynatenbHOro
OBUXEHUs

MpakTuyeckoe 3aHsaTUe 1: KuHematumka
NoCTynaTesibHOro ABWXEHUS 2 2 4 5
JlabopaTopHas paboTa: BeegeHune B Teoputo
norpewHocTen. Metoabl 06paboTkm
pes3ynbTaToB U3MepeHuin

Tema 2. KuHematunka BpallatensHOro
OBKEHUsA 2 K
MpakTtnyeckoe 3aHaTME 2: KnHematumka 2 2 5 5
BpaLLaTENbHOro ABMXEHUS

JlabopaTopHas pabota: Pasgen "MexaHuka"

Tema 3. [dnHamuka nocTtynatenbHOro
OBWKeHunsi TBepAoro Tena. 3akoHbl HbloToHa

Tema 4. luHamunka BpaLiatensHoro
OBWKeHus TBepaoro tena. MoMeHT nHepuum
MpakTnyeckoe 3aHaTHe 3. luHamumka 2 2 5
NnocTynaTenbHOro 1 BpallaTenbHOro
OBWKEHUSA




Tema 5. CBowcTBa NpOCTPaHCTBa U BPEMEHW.
3aKoHblI COXpaHEHUsT 3HEPrUK, UMMYIbCa,
MOMEHTa uMmnyrsbca

MpakTnyeckoe 3aHaTME 4. 3aKOHbI
COXPaHEHMUS SHEPTUN, NMMYIIbCa, MOMEHTa
uMnynbca

Tema 6. MoctynaTbl  OWHLWTENHA.
OnemeHTb!

Tema 7. MpuHUKMN SKBMBANEHTHOCTH.
MoHaTne 06 obLien Teopun
OTHOCUTENBHOCTMU.

MpakTnyeckoe 3aHsTME 5. BoinonHeHne
KOHTpOnbHOM paboThbl Ne1

Paspen 2. MexaHun4yeckne konebdaHusa u
BOJTHbI

Tema 8. CBOGOAHbIE rAPMOHMNYECKNE
konebaHusa. CrnoxeHune konebaHun.

Tema 9. 3aTtyxatoLime 1 BbIHYXXOEHHbIE
konebaHusi. Pe3oHaHc.

MpakTnyeckoe 3aHsaTMe 6: CBOOOAHbIE
rapmoHuveckue konebaHus. CnoxeHue
konebaHun. 3aTtyxawowue KonedaHus.
JlabopaTtopHas pabota: Pasgen
"MexaHn4yeckne konebaHus n BOMHbI"

Tema 10. Ynpyrue BonHbl. BonHoBoe
ypaBHEHME.

Pasgen 3. MonekynsapHas dwuauka u
TepmMoguHamumka

Tema 11. MKT vngeanbHbIX ra3oB. 3akoHbl
Asoragpo, [lanbToHa. YpaBHeHue
MeHgeneeBa-KnanenpoHa.
MpakTnyeckoe 3aHaTME 7. YpaBHEHME
COCTOSIHMS naeanbHOro rasa.

5,75

Tema 12. BHyTpeHHss aHeprus
TepMoanHamuyeckon cuctemel. MNepsoe
Havyano TepmoanHaMM1KN.

JlabopaTopHas pabota: Pasgen
"MonekynsapHas dusnka n TepmogmHammka”

Tema 13. Pabota TepmogmHamMmnyeckomn
cuctembl. TennoemkocTb. YpaBHeHue
Manepa.

Tema 14. N3onpouecckl. PaboTa B
nsonpoueccax. AgnabaTnyeckui npouecc

Tema 15. QHTponua. BTopoe Havano
TepmoanHamukn. Teopema HepHcta
MpakTuyeckoe 3aHsaTUe 8. M3onpouecchl.
lMepBoe 1 BTOpoe Havyano TepmMmoanHamMmKkn

Tema 16. CtaTncTnyeckme pacnpegeneHms
Makcsenna n bonbumaHa. bapomeTtpunyeckas

dopmyna

Tema 17. ABneHunsa nepeHoca. ArperatHoe
COCTOsIHME BellecTBa

MpakTunyeckoe 3aHaTMe 9. BbinonHeHune
KOHTpOnbHOM paboTbl Ne2

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas attectaumns
(3auerT)

34

17

17

75,75

0,25

Pasgen 4. nekTtpu4ecTBo

Tema 18. DnekTpocTaTmka. dnekTpudeckue
3apsgbl. 3akoH KynoHa. MNpoctpaHcTBEHHOE
pacnpegeneHune 3apaga. MNpuHumn
cynepnosnuum.

MpakTuyeckoe 3aHsTue 10. 3akoH KynoHa.
MpuHUMN cyneprnosnumm cus.




Tema 19. SnekTpnyeckoe none B BakyyMme.
HanpspkeHHOCTb 3NeKTpUYecKoro nons.
Ovnonb B anekTpu4eckom nore.
JlabopaTopHasi paboTa. BBogHoe 3aHATHE
"OnekTpouameputensHble Nnpnbdopsbl. Knacc
TOYHOCTU 3NEKTPON3MEPUTENBHBIX NPNOOPOB.
OnpegeneHune norpeLHocTn npubopa no
Knaccy ToyHoctn"

Tema 20. NoTok BekTOpa HanpsXXeHHOCTH
anekTpudeckoro nons. Teopema Maycca anga
BekTopa E. MNpumepbl npumMeHeHns Teopembl
[aycca.

MpakTtnyeckoe 3aHaTMe 11. HanpsokeHHOCTb
anekTpocTaTuyeckoro nong. MpuHuun
Cynepno3nunm anekTpuyeckmx nonew. Notok
BekTopa E.

Tema 21. PaboTa cun anekTpoctaTU4eckoro
nons. Unpkynsumsa sektopa E. Teopema o
umpkynauun. MNMoteHyman. Bsaumocesasb
HaMNpPsPKEHHOCTU U NoTeHumana.
MpakTnyeckoe 3aHsaTMe 12. Teopema Maycca
ans sekTopa E. MNoTeHuman
anekTpocTaTnyeckoro nons. Baavmmoceasb
HaMNpPsPKEHHOCTU U NoTeHLmana.

Tema 22. JnekTpuyeckoe none B
aunanektpukax. Bektop D. Iunanektpnyeckas
NpoHULAaeMOCTb. [1pnMepbl BbIYMCTIEHUS]
nons B OU3NEKTPUKe

JlabopaTtopHas pabota. Pasgen
"OnekTpnyecTso”

Tema 23. AnekTpuyecknit Tok. 3akoHbl Oma 1
[xoynsa-JleHua B MHTErpansHou u
anddepeHymnansHon gopme.

Mpaktnyeckoe 3aHsaTMe 13. MNMOCTOSAHHbIN
anekTpuyeckui Tok. 3akoHbl Oma u [xoyns-
JleHua

MpakTnyeckoe 3aHsTME 14. BbinonHeHue
KOHTpOnbHOM paboTbl Ne1

Paspgen 5. MarHeTtuam

Tema 24. MarHuTHOe none B BakyyMe.
MarnuuTtHasa nHaykums. Cuna JlopeHua.
3akoHbl Amnepa n bruo — Casapa — Jlannaca.
MpakTnyeckoe 3aHsaTue 15. MarHuTHoe none
B Bakyyme. 3akoH bno-Casapa-Jlannaca.
3akoH Amnepa. Cuna JlopeHua.

Tema 25. lNoTok BekTopa B. Lmpkynsaumsa
BekTopa B. 3akoH nonHoro Toka. NMong
coneHovaa n Topouaa.

MpakTtnyeckoe 3aHsaTre 16: Lnpkynaums
BekTopa B. 3akoH nonHoro Toka. MNone
NPSMOro 1 KPyroBoro Toka.

Tema 26. MarHuTHoe none B BELLECTBE.
MonekynsapHasa npupoaa ama - u
napamarHetuama. PeppomarHeTunam.

Tema 27. nekTpoMarHUTHast MHAYKLMS.
3akoH dPapages — JleHua. OHeprus
3NEKTPUYECKOrO Y MarHUTHOTO MOMeMn.
JlabopaTopHas paboTta. Pasgen "MarHetuam"

Tema 28. CamonHaykumsi. UHOYKTUBHOCTb.
BaaumHas nHgykumsa. TpaHcdopmaTtop.
MpakTnuyeckoe 3aHaTUE
17.3nekTpoMarHnTHast MHYyKUns. 3akoH
dapages — lleHua. HOYKTUBHOCTb KOHTYpa.
cile

CaMOVHAYKLNN.




Tema 29. YpaBHeHuss Makceenna B
WHTerpanbHon bopMe Ang Bakyyma.
OnddepeHumansHas oopma ypaBHEHUI
Makcsenna.

MpakTtnyeckoe 3aHsaTMe 18 BoinonHeHue
KOHTpOrnbHOM paboTbl Ne2

Pasgen 6. GHEKTpOMaFHVITHbIe BOJIHbI

Tema 30. AnekTpoMarHUTHbIE BOSTHbI.
CBowicTBa aneKTpOMarHMTHbIX BOJSIH.
MCTOYHUKM 3NEKTPOMarHMTHbIX BOSH.
Oundpakuma n nHtepdepeHumns.

Tema 31. Bzanmopgencrteue
3MEKTPOMArHUTHOIO  M3Iy4YeHus ¢
BellecTBoM. [lncnepcus. 3akoHbl byrepa n
Panes.

Tema 32. EcTecTBeHHbIN U NONAPU3OBAHHbIN
ceeT. MatemaTtnyeckasa mogens. NonyyeHune
Nonsipu3oBaHHOrO CBeTa.

JlabopaTopHas pabota. Pasgen
"Monapusaums ceeta”

Tema 33. [JBonHOe nyvyenpenomreHune.
[Ounxponsm. NckyccTBeHHOE ABOWMHOE
ny4yenpenomneHne. OddekT Keppa. 3akoH
Mantoca

Tema 34. OnTnyeckasi akTUBHOCTb BELLECTB.
McKyccTBeHHOE BpallleHne NiocKoCTH
nonspusaummn. ekt Papages.

Utoro B cemecTtpe (Ha kypce ans 3A0)

32

16

16

53

KoHcynbTauum 1 npoMexyToyHas atrectaums
(Ok3ameH)

2,5

24,5

Pasgen 7. KsaHToBasa npupoga manydeHuns

Tema 35. Tennosoe nsny4eHune 1 3aKOHbI
abcontoTHO YepHoro Tena. ®opmynel Panesa —
[xnHca un Nnaxka.

MpakTnyeckoe 3aHsTMe 19. Tennosoe
nany4yeHne. 3akoHbl CtedaHa-bonbumaHa u
BuHa

Tema 36. BHewHuin dpoToadhpexT. 3akoHbl
doToahhekTa. YpaBHeHUE JMHLWITENHA.
Odpdekt KomnToHa.

MpakTnyeckoe 3aHsaTue 20. BHewHui
doToadpekT. ddhdekT KomnToHa
JlabopaTopHas pabota. Pa3gen "KesaHToBas
dumamka"

Tema 37. CtpoeHune atoma. Teopus bopa
aToma BoAopoAa 1 BogopoAonodo0HbIX
MOHOB. 3aKOHOMEPHOCTM B aTOMHBbIX
cnekTpax.

MpakTudeckoe 3aHsaTUe 21. Teopusa bopa
aToma BoAopoAa U BOOOpOAONoA00HbIX
noHoB. CepuanbHas dopmyna.
JTabopaTopHas pabota. Pasgen "KBaHToBas
dunsunka"

Tema 38. KopnyckynsipHO-BONTHOBOM
ayanuam. BonHbl ge Bponns. CooTHoLeHNA
HeonpegeneHHocTten "enseHbepra.
MpakTnyeckoe 3aHaTME 22. BonHbl ge
Bponins. CooTHOLWEHNs1 HeonpeaeneHHOCTeN
en3eHbepra.

MpakTunyeckoe 3aHaTMe 23. BbinonHeHune
KOHTpOnbHOM paboTbl Ne1

2,5




Pasgen 8. KBaHTOBO-MexaHU4eckoe
onucaHue maTepun. ANemeHTbl hOU3NKK
aTOMHOro sgpa.

Tema 39. BonHoBas dyHKkums. BpemeHHoe 1
cTaumoHapHoe ypaBHeHus LpeguHrepa.
MpakTnyeckoe 3aHsaTME 24. BonHoBas
dyHKUMS. YpaBHeHue LpeaunHrepa

Tema 40. YacTtuua B 6eckoHe4vHO riy6okon
noTeHuunanbHon sime. AToM Bogopoaa.
MpakTnyeckoe 3aHsaTme 25. Yactuua B
©eCcKOHeYHO rnybokon NoTeHUManbHOM ame ¢
HEMNPOHMLAEeMbIMU CTEHKaAMMU

Tema 41. KBaHTOBbLIE YMChHa.
MpocTpaHcTBEHHOE KBaHTOBaHMeE. [MpuHUMN
Maynn.

JlabopaTtopHas paboTa. Pasgen "KBaHToBasi
duauka"

Tema 42. MHOroaneKkTpoHHbIE aTOMbI.
Mepunogmnyeckuin 3akoH .. MeHaeneesa.

Tema 43. 30HHasi Teopus TBepAbIX TEN.
JlTabopaTopHasi paboTa. Pazgen "KsaHToBasi
dusmka"

Tema 44. KBaHTOBblE CTATUCTUKMN.
Cratuctunka ®Pepmm — [upaka. YpoBeHb
depmn.

2,5

Tema 45. KoHTakTHas pa3HOCTb
noTeHumanoB. TepMOaneKkTpn4ecTBo.
OdpdekT 3eebeka. Tepmonapa.

Tema 46. p-n — nepexog.
MonynpoBoaHukoBble Npubopbl. AdhdekT
MenbTbeE.

JlTabopaTopHasi paboTa. Pazgen "KsaHToBasi
dusmka"

Tema 47. Jlasepsbl. BolHyxgeHHoOe usnyyeHue.
Tpex- 1 YeTblpexypoBHEBAs cxema nasepHomn
reHepaumu. Tunbl Nasepos.

JlabopatopHas pabota. Pasgen "KBaHToBas
dusnka"

Tema 48. CTpoeHue aToOMHbIX Saep. QHeprus
CBSI3M HYKINOHOB. AgepHble cunbl. Mogenu
sapa

Tema 49. EcTecTBeHHas paaMoaKTUBHOCTD.
3akoH pagmnoakTMBHoOro pacnaga. Bugbl
pacnagos. [paBuna cmeLLeHus.

Tema 50. [eneHuve atomHbIX 9aep. LienHas
peakuus. AnepHble peakTtopbl.

Tema 51. Bunonormnyeckoe gencreme
pagnoakTMBHOIO ManyyeHus. MNMoHaTne od
aMNeMeHTapHbIX YacTuuax.

MpakTuyeckoe 3aHsTMe 26. BeinonHeHue
KOHTpOIbHOM paboTbl Ne2

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTaumm n npomexyTodHas atTectauus
(OKk3ameH)

34 17 17

49

2,5

24,5

Bcero koHTakTHas pabota n CP no
AuUcuunnuHe

205,25

226,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NPeaycMOTpeHo




5. ®OH OLIEHO4YHbIX CPEACTB ANA MPOBEAEHUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHune nokasartenemn, KpUTepmeB U CUCTEMbI OLLeHUBAHUSA pe3yNbTaToB 00y4eHusA
5.1.1 NMokasaTtenu oLueHUBaHUA

Kon
KOMMeTeHUUn

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHI/1ﬂ

HanmeHoBaHMe oLeHOYHOro
cpeactea

OrkK-11

dopmMynnpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbLI (PU3UKN.
PasnnyaeT n o6ocHoBLIBAET BLIGOP M3MeEPUTENbHbLIX NPMGOPOB.
OnpepensieT cuctemy npubopa, LeHy AeNeHus U ero NorpeLLHoCTb,
peLlaeT TUMNOBbIE KaYECTBEHHbIE U KONTMYECTBEHHbIE 3aauu.
CooTHocuT cnocobbl 06paboTkn pesynbTaToB y4ebHoro nabopaTtopHoOro
3KCMepMMEHTA C 3rieMeHTamMn TEOPMM NOrPELLHOCTMW.

5.1.2 Cuctema u KpuTepumn oueHMBaHUSA

LWkana oueHnBaHus

Kputepuun oueHnBaHns chopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnnyHO)

Ob6yuyatowmincs nokasblBaeT BCECTOPOHHEE
1 rny6boKoe 3HaHWe OCHOBHbIX PU3NYECKNX
3aKOHOB, CBOOOHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeaeneHnsx Npu oTeeTe; yCBOUI
OCHOBHYHO 1 3HAKOM C AOMOSNHUTENBHOM
nuTepaTypoi; 00 bACHAET B3aMOCBS3b
OCHOBHbIX (OM3NYECKMX 3aKOHOB U UX
3HaveHue ansa nocnegyroLlen
npodeccnoHanbHON AeATENBHOCTY;
NposiIBNSAET TBOPYECKNE CNOCOBHOCTU U
LLUMPOKYHO 3pYAULIMIO B UCMOMNb30BaHWK
y4yebHoro matepuana.

4 (xopoLwuo)

Ob6yuvatowmmnca nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HAHW OCHOBHbIX (PU3NYECKUX

3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
NOHATUSIX U ONpPeaeneHnsx; yCBoun
OCHOBHYI0 NUTEpaTypy; AonyckaeT
He3HauuTenbHbIe MOrPeLIHOCTU Npu
0TBETax Ha BOMPOCHI 3K3aMEHALMOHHOTO
GuneTa 1 4OMNOMHUTENbHbIE BONPOChHI
npenogaeaTens.

3 (yooBneTBOpUTENbHO)

O6yyatomiica nokasbiBaeT 3HaHUS
y4yebHoro matepuana B MUHUManbHOM
obbeme; MoxeT cchopmynupoBaTb
du3nyeckmne 3akoHbl, MOHATUSA U
onpefeneHunsl, Ho Npu 3ToM, AoMnycKas
fonbLIOe KONMYEeCTBO HEMPUHLIMNNATBHbLIX
OLUMBOK; 3HaKOM C OCHOBHOW NUTEpaTypo;
JonyckaeT CyLleCTBeHHble ownbku B
OoTBEeTe Ha 3K3ameHe, HO MOXeT YCTpaHUTb
UX NoA PyKOBOACTBOM MpenogasaTens.

2 (HeypoBneTBOPUTENBHO)

O6yyaoLmincs He UMeeT JOCTaTOYHOro
YPOBHS 3HAHUS AUCUUNINHDBI, HE MOXET
CcPOpMyNMpoBaTb OCHOBHbIE huanyeckme
3aKOHbI; NINOX0 OPUEHTUPYETCH B OCHOBHbIX
MOHATUAX U ONpPeaeneHusIX; MNoXo 3HaKoM
C OCHOBHOW NUTepaTypoW; OoMycKaeT npu
OTBETE Ha 3K3aMeHe CyLLIeCTBEHHbIE
OLLMBKN U HEe MOXET YCTPaHUTb UX Aaxe
rnop, pykoBoACTBOM npernoaaBaTens.




O6yyatowmiica nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHue OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBOBOHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeaeneHnsx; ycBOUN OCHOBHYIO U
3HaKOM C JOMOMHUTENBHON NUTEpPaTypou;
MOXeT 06 bACHNTL B3aMMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U X 3HAYEHUe Ons
nocnegytowen npogeccnoHanbHon
AeATenbHOCTU; NPOosiBNSeT TBOpYeckue
CnocobHOCTN B UCMOMb30BaHNN y4ebHoro
mMaTepuana.

3ayTeHo

Ob6yuvatowmimnca He umeeT AOCTaTOYHOro
YPOBHS 3HAHUS ANCLUMMINHDI; HE MOXET
chopmynunpoBaTb OCHOBHbIE hU3NYECKNe
3aKOHbI; NNIOXO OPUEHTUPYETCS B OCHOBHbIX
He 3auTteHo NOHATUAX U ONpeaeneHnsix; Noxo 3Hakom
C OCHOBHOW NnUTEpaTypou; AOMNYCKaEeT npu
OTBETE Ha 3a4eTe CyLEeCTBEHHbIE OLNOKN U
He MOXeT YCTPaHUTb UX Jaxe Mof,
PYKOBOACTBOM MpenogasaTtens.

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs NN UHble MaTepuanbl, Heo6xoAuMbIe AN OLEeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNN) oNbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpOCOB

Cemectp 2

KuHematumka nocrtynaTtesibHOro ABmxeHuns MaTepmaanon TOYKMU

KuHematumka BpallaTesibHOro ABMXeHns MaTepmaanoﬁ TOYKM U TBEpPOOro tena

Cea3sb mexay NNHENHBIMW Y YrnoBbIMU XapakTepucTtukamm OBMWXeHUA.

OunHamunka nocTynaTesibHOro ABMXeHus. MonsaTne LeHTpa nHepuunn. 3akoHbl HbtoToHa

MonaTne 06 mnMmnynbce, MOMeHTe MMnyrnbca, MOMEHTE CUIbl

| O | hJWIN]|PF

MomeHT nHepumn TBEpAOro Tena

[nHamumka BpalLaTenbHOro ABMXKEHNA TBepAoro tena. Bropon 3akoH HbloTOHa onsi BpawaTenbHoro

7

ABWXEeHNA
8 I'Ipep,CTaBneHme 0 MexaHU4eCcKomn SHEeprnu. KuHeTnyeckas, noteHumanbHas Hepru4a. Pa6oTta cunebl
9 3akoH COXpaHeHuA MexaHn4ecKomn SHeprnun

10  |3aKoH coxpaHeHus Mmnynbca

11  |3aKoH coxpaHeHUst MOMEeHTa UMNymbca

Ceonctsa npocTpaHcTBa 1 BpeMeHU: OQHOPOAHOCTb NPOCTPaHCTBA, U30TPONUA NPOCTPaHCTBA,

12
OOHOPOOHOCTb BPEMEHMN. CB#a3b € 3aKoHaMu COXpaHeHusa

Mpeobpa3oBaHust KOOPAMHAT U BPEMEHU B Kraccuyeckon domauke. MNpuHLMN OTHOCUTENBHOCTH

13 Fanunes

14 Moctynatbl JWHWTENHa

15 lMpeobpa3oBaHus kOOpAMHAT U BpemMeHM JlopeHua

16 CnepgcTeusa us npeobpasoBaHuii JlopeHua

17 PenaTuBnCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenaTtnBmcTckas guHaMmmka

18 B3sanmocss3b macchl 1 aHeprum. Popmyna SNHWTENHA

19 MoHsTne 06 obLLEe TeopUn OTHOCUTENBHOCTHU

20 KonebaTtenbHoe aABmxeHue. FapMoHMYeckme nuHenHble kornebaHus

21 CnoxeHune ogHOHaMNpaBMEeHHbIX 1 B3aUMHO  NepneHaNKyNsSpHbIX koneGaHui

22 3atyxatowme konebaHus

23 BbIHyXaeHHble konebaHus. PesoHaHc

24 BonHbl B ynpyron cpege

25 YpaBHEHME NIIOCKOW BOSHbI

26 BonHoBoe ypaBHeHue




27 OcHoBHble nonoxeHusa MKT rasos. igeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbTtoHa

29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmoauHamumyeckasa TemnepaTtypa u gaBneHue. YpaBHeHue
MeHpeneeBa-KnanenpoHa

30 Yucno cteneHen ceBoboabl MOnekyn naeansHoro rasa. PaboTa n BHyTPEHHAS SHeprust ngeanbHOro rasa

31 lMepBoe Havyano TepMoOANHAMUKN

32 M3onpouecchl

33 TennoeMKkocTb MaeanbHOro rasa

34 ApunabaTtumyeckun npouecc. YpaBHeHne agnabaTbl

35 MoHaTne 06 aHTponum no Knayauycy. Kauyectso aHeprum

36 Cratuctudeckmi Bec. AHTponmsa no bonbumany

37 BTopoe Hauyano TepMoanHamMuKu

38 PacnpeneneHune monekyn no ckopoctsim (pacnpegenerHve Makcsenna)

39 BapomeTpuyeckas popmyna.

40 PacnpeneneHune monekyn no aHeprusim (pacnpegenexHve bonbumana)

41 dusnyeckas kuHeTnka. CpeaHasa AnvHa ceoboaHoro npodera u ahPeKTUBHLIM AuamMmeTp MOeKy

42 #BneHus nepeHoca

43 ArperaTtHoe cocTosiHue BellecTBa. Kpuctannuyeckne n amopgHble Tena

44 YpaBHeHMe COCTOSHMA peanbHoro rasa. Misotepmbl peanbHoro rasa

45 dasoBble Nnepexoabl. TponHasa To4ka

46 Mopgenu cTpoeHus xunagkocTen. NMoBepxHoCTHOE HaTaxeHne. KanunnapHble aBneHns

Cemectp 3

47 OnekTpudeckue 3apsabl. Mogenb To4e4YHOro 3apsiga M MOAenu ¢ HenpepbiBHBIM pacnpegeneHnem
3apsga

48 3akoH KynoHa. HanpskeHHOCTb 9MeKTpoCcTaTU4ecKoro norsi.

49 lMoToK BEKTOpa HaMNpPs>KeHHOCTU anekTpocTaTuyeckoro nons. Teopema [Faycca ans Bektopa E

50 Pac4eT anekTpuyeckoro nons caepbl ¢ NOMOLLbIO TeopeMbl [aycca

51 PacueT anektpuyeckoro nonst 6eCKOHEeYHON NIOCKOCTM C NMOMOLLbIO TeopeMbl aycca

52 Pac4yeT anekTpnyeckoro nons 3apsbkeHHOro wapa ¢ NoMoLLbto Teopemsbl [aycca

53 PacueT anekTpn4eckoro nons 3apsXeHHOro uunmHapa ¢ noMmoLlsto Teopemsl Maycca

54 lMoTeHuman anekTpocTaTn4eCKoro nons.

55 MoTeHuman nonsa 3apspkeHHoW cdpepbl

56 B3avmMocBs3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom

57 Lnpkynsumsa Bektopa E. Teopema o unpkynsaumm sektopa E

58 MocToAHHBIN anekTpuyeckuin Tok. Cuna Toka. BekTop nnoTHOCTH Toka

59 3akoH OMa B MHTErpanbHomn u auddepeHumansHoi hopmMax.

60 AnekTpoaBuXKyLLasa cuna UCTOYHUKA Toka

61 3akoH [xxoyns JleHua B nHTerpanbHon u anddepeHumanbHon gopmax

62 OnekTpuyeckoe none B BellecTse. [MonspHbIe N HENONSPHbIE ANINEKTPUKK

63 [nanekTprKkn BO BHELLHEM 3eKTpMYecKoM norne. Bektop nonspusoBaHHOCTU. [JuanekTpuyeckas
NPOHMLAeMOCTb

64 MarHutHoe none B Bakyyme. BeKTop MarHMTHOM MHOYKUMN

65 MHOyKumMa MarHMTHOro nossi NpsiMOSIMHENHOrO NPOBOAHMKA ¢ TokoM. 3akoH Buo Caeapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM none

68 Cwuna NopeHua

69 lMoTok BekTOpa MarHMTHOM MHAyKuun. Teopema Maycca ons nHAyKUuMm MarHMTHOro nons

70 Teopema 0 LMpPKyNALUN NHAYKUAM MarHUTHOIO MO Mo 3aMKHYTOMY KOHTYpPY. 3aKOH NOSIHOro ToKa.

71 MarHuTHoe none coneHonga. MarHuTHOe none Toponaa

72 AeneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua

73 ABneHne camonHayKuun. MIHOYKTUBHOCTb KOHTYpa

74 BaanmHas nHgykums. TpaHcgopmaTtop

75 OHeprusa anekTpnyecKoro n MarHMTHoro nons. Bektop MNonHTMHra

76 YpaBHeHusa MakcBenna B nHTerpanbHow oopme Ais Bakyyma




MarHuTHoe none B BeLLeCTBe. BeKTOp HaMarHM4eHHoCTU. Haﬂpﬂ)KeHHOCTb MarHMTHOro nons.

" MarHuTHas npoH1LaemMocTb
78 YpaBHeHua Makceenna B aguddepeHumansHon popme
79 Buabl marHeTvkoB. [JuamarHeTukv 1 napamarHeTukm
80 deppomarHeTukm
81 OnekTpoMarHuUTHble BonHbl. CBOMCTBA 3MeKTPOMarHUTHbLIX BOJSTH
82 MHTepdepeHuns ceeTa
83 MHTepdepeHUmMst B TOHKNX NIIEHKaX
84 MpuHumn MNorireHca ®peHens
85 IOundbpakunsa ceeta. Metoq 30H PpeHens
86 Oundppakuns ®payHrodepa Ha wenu. ndpakumoHHas  pelueTka
87 Monapwusauna ceeta. Bugbl nonspusaumm
88 Monsipusatopsbl. 3akoH Mantoca
89 Monsapu3aumsa npu oTpaxeHnn n npenomneHun ceeta. 3akoH bproctepa
90 [BonHoe ny4venpenomreHune B kpuctannax. Juxpounsm
91 MckyccTBeHHOe aBoriHoe ny4denpenomnenune. AdgpdekTt Keppa
92 OnTnyeckas akTMBHOCTb BellecTB. dddekT Gapages
93 PaccesiHne ceeta. 3akoH Panes
94 MornoweHne ceeTa. 3akoH byrepa
Cemectp 4
95 Tennosoe nany4veHue. NoHATNE 06 aBCOMOTHO YepHOM Tene
96 3aKoHbl TeN0BOro N3ny4yeHus
97 ®opmyna Panes-[xuHca. YneTpaduronetosas katactpoda
98 Mmnotesa MNnaHka. OHeprusa oToHa
99 ®opmyna NnaHka Ana nsnyyeHus abcontoTHO YepHOro Tena
100 BHewwHun potoadpdekT. 3akoHbl hoToachdekTa
101 dopmyna OuHwTenHa ana potoaddekTa
102 OddekT KomntoHa
103 KopnyckynsipHO BONHOBOW Ayanu3m MUKPOOOBEKTOB
104 M'mnoTesa ge bponnsa. BonHel ge bponnga
105 | Ocobble cBONCTBA MUKPOOOBHEKTOB
106 CooTHolleHus HeonpeaeneHHocTel Nen3eHbepra
107 CnepfcTtBusi COOTHOLLEHUA HeonpeaeneHHocTen enseHbepra
108 BonHoBas yHkums. MprMHUMN cynepnosnuumn B KBAHTOBOW MEXaHuKe
109 YpaBHeHue WpeguHrepa gnst cBo6ogHOM YacTulbl
110 YacTtuua B 6eckoHe4vHo rnybokon ogHOMEpPHOW NoTeHumnansHon ave. KBaHToBaHue aHeprum
111 CtpoeHue atoma. OnbiTel Pe3epdopaa
112 Moctynatel Bopa
113 OnbIT ®paHka u Nepua
114 Teopus bopa aToma Bogopoaa 1 BoAoOpOoA0NoA00HbIX MOHOB
115 3aKOHOMEPHOCTU B aTOMHbIX CMEKTpax
116 HepocTtatku Teopun bopa
117 YpaBHeHue WpeanHrepa ana atoma Bogopoaa
118 KBaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBaHTOBaHWe
119 MpuHUMn MNaynu
120 MHoroanekTpoHHble aToMbl. [epuognyeckun sakoH MeHgeneesa
121 | 3oHHasa Teopus TBepAbIx Ten. MeTansbl, AN3NEKTPUKN
122 MonynpoBogHuku. NposoanMOCTM p 1 N TUMOB
123 CUMMETPUYHbBIE N AHTUCUMMETPUYHbIE BOSTHOBLIE (PYHKLMW. BO30HBI U hepMUOHbI
124 | Ctatuctuka ®epmu-Aupaka. YpoBeHb epmu
125 KoHTakTHasi pa3HOCTb NOTEHLManos
126 TepmoanekTpudecTso. Tepmonapa
127 p-n nepexon
128 MonynpoBogHuKoBbIE TPUOA
129 CnoHTaHHOe 1 BbIHYXAEeHHOE n3ny4veHue. Jlazepbl




130 | TpexypoBHeBasi cxema nasepHol reHepaumn. MetactabunbHbI ypoBEHb

131 UeTblpexypoBHEBasi Cxema fna3epHow reHepaumm

132 HekoTopble NpMMeHeHUs nasepHoro n3ny4yeHns

133 | CTpoeHue aToMHOro siapa. QHePrusa CBA3W HYKNOHOB B sape. M3oTonbl

134 | [OedekT macchl. YaenbHas aHeprusi CBA3U HYKNOHOB B Aape. SaepHble cunbl

135 Mopenun sigpa

136 PagunoaktmBHOCTb. 3akoH paanoakTUBHOIO pacnaga

137 Buabl pagnoakTMBHOro pacnaga

138 AnepHble peakumu. LienHasa peakuusa Ha MeaneHHbIX HeMTpoHax

139 ApnepHbin peakTop

140 TepmosigepHas peakuus

BaaumogencTaune pagmoakTUBHOMO N3nNyyYeHns ¢ BellecTBoM. bruonornyeckoe gencrene pagnoakTMBHOrO
n3nyyeHuns

141

142 Knaccudmkaumsa anemeHTapHbix 4acTtu,. MNoHATME 0 CTaHaapTHOW Moaenu

143 KeapkoBasi Mmogens sapa

5.2.2 TunoBbIe TecTOBbIe 3a4aHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

1. TBepaoe Teno BpaljaeTcsl BOKPYr HEMOABWXKHOM OCK MO 3aKoHY ¢ = 6t-2t3, pag. HaiTu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelraetcsa cunon F sgonb ocu x. KoopamHaTa Tena MeHsieTCs Mo 3aKOHy X=2t2+t +1, m.
Kakyto paboTy coBepLumnT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxatowmx konebaHun MasTHMKa yMmeHbLIMnach B e pa3. KakoB koadhdumumeHT
3atyxaHus B?

4. B HekoTOpOW TeMNepaTypHOn 06r1acTn 3HTPONUSA TEPMOANHAMUYECKON CUCTEMbI MEHSIETCS C TEMMEPATYpPON
no 3akoHy S=5T, [1/K. Kakoe konn4ecTBo TensnoTbl Nony4aeT cuctema npu

obpatnmom HarpeBaHum B aTor obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpoctatmyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsagoB, NoTeHUmMan MeHseTcs no
3aKOoHY @=4x2+3z2, B. HanTn Hanps»KeHHOCTb aNeKTpUYeCcKoro nons B To4ke C

KoopauHaTamm x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLLEALLIEro yCKOPSOLWYO pasHOCTb noTeHuuanos Ag=2,4 B.

7. Cvna Toka B NPOBOAHUKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TedeHue 4c. Onpegenutb 3apsa,
npoLlewmi Npyu 3ToM N0 NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOyKTMBHOCTL aTOoro coneHonaa 5MH. Onpegenntb
KONMYecTBO BUTKOB COSleHomAa, €Cnu Mo Hemy NpoTekaeT TOK curion S5A.

9. lyy cBeTa, Nnpoxoas Yepes cnovi nbaa (n1 =1,31), nagaeT Ha anMasHyto NNacTUHKY (n2 =2,42), yacTn4Ho
OTpaxaeTcsi, YaCcTU4YHO npenomnseTcsi. Kakum gormkeH 6bITb yron nageHus,

YTOObI OTPAXEHHbIN MyY ObIN MaKCUMarnbHO NONAPU30BaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAIOLWLEN MAaKCUMYMy MCNyCcKaTeNbHOW CNOCOBHOCTU abCoNMTHO YEPHOro
Tena, ecnv ero sHepreTMyeckasi CBeTMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakCcMMarbHYH CKOPOCTb hOTOSNEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTM LUHKA, U3NyYeHneM
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesHusi oTBe4aeT MakcumaribHOe KOMNTOHOBCKOE CMeLLeHNe ANNHbI BOMHbI?

13. Hantu gnvHy BonHbl ge Bponnsa onsa anekTpoHoB, NPOoLUeALLnX YCKOPSHOLLY pasHOCTb NOTEeHUMarnos
A@=100 B. HayanbHOW CKOPOCTbIO 3MEKTPOHOB MOXHO NpeHebpeyb.

14. OnutensHOCTb BO30Y>XOEHHOIO COCTOsSIHMA aToma Bogopoaa 10 ¢. Yemy paBHa HeonpeaeneHHoOCTb B
onpegeneHnn sHepPreTMYecKoro ypoBHs atoma?

5.3 MeToauyeckue maTtepuansi, onpegensiloline npoueaypbl oLleHUBaHUA 3HaHUW, YMeHUW, BnaaeHU (HaBbIKOB
1 (MNn) NpakTUYECKOro onbITa AeATeNnbHOCTH)

5.3.1 YcnoBus gonycka oby4arolerocs K npoMexxyToyHoON aTTecTauum U nopsaok NMKBUAALUM akageMnyeckomn
3a0MKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHOM aTTeCTaLMN PErNAaMEHTUPOBAHO JTOKaNbHbIM HOPMaTUBHBLIM akToM CI6IYMTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLENO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyvaroLwmxca»

5.3.2 ®opma npoBefeHUsl NPOMEXYTOUYHOM aTTecTauum No AUCLUUNAnHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue WHas




5.3.3 OcobeHHOCTHU NpOoBeAeHUs MPOMEXYTOYHOM aTTecTaymm nNo gUcCUUnsiIMHe

*B03MOXHOCTb MONBb30BaTHCS CMPaBOYHbLIMY Tabnuuamm, KanbKynsaTopoMm;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHyT.

6. YYHEBHO-METOOANWYECKOE N UH®OPMALIMOHHOE OBECINEYEHUE QUCLUUIMIIAHBI
6.1 YyebHas nutepartypa

ABTOp 3arnasue M3paTtenbcTBO | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas yyebOHasa nutepartypa
Bonkos, A. 9., Kypc domaukn. B 2 Tomax. T.1. http://lwww.iprbooksh
Jlymnwuesa, T. M. duranyeckme oCHOBbI . 0p.ru/105812.htmi
MexaHukn. MonekynspHas Aoneu: D'OHeuKJ"“
dmsmka n TepmognHamuka. HauyoHallbHbIV 2019
OnekTpocTaTuka. TEXHUHECKIN
[MOCTOAHHBIN 3NEKTPUYECKNIA yHUBEpCUTET
TOK. QnekTpomMarHeTn3m
KpacHos, 1. O., dunsmka. B 2 yactax. 4.1 KpacHosipck: Cubupckuin http://www.iprbooksh
Ky,qpﬂBueBa, O. A, FOCyaapCTBeHHbIVI op.ru/107230.html
Mapkosa, O. 1O., YHUBEPCUTET Hayku U
tOwkosa, E. 1O. TEXHOMNOr UMeHM 2020
akagemuka M. ©.
PeweTHeBa
Omutpresa, E. . dunsmka Capartos: At [ 3p 2019 http://www.iprbooksh
Meguva op.ru/79822.htmi
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
MepmuHoBg, A. B., O6bwasn dumsmka. 3agaum c CapatoB: By3soBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnamm obpasoBaHue op.ru/95156.html
3w3uH A. B., dunsnka. MexaHuka Mockea: AKaZeMUYecKuii http://www.iprbooksh
Mockosckun C. B., ) n A 2015 op.ru/36623.html
Typos B. E. poexT
OkoHOMORBa, J1. H., Dusmka: AINEKTPUYECTBO U https://www.iprbooks
Myapeuosa, J1. B, MarHeTusm. Y. 2 . N hop.ru/98087.html
Noraués, U. U., Mocksa: V3gatenbckun 2015
MyparTos, P. 3., Fom MACnC
Yepeneukon, E. b.
Bonkos, A. T"., Kypc duankun. KsaHtoBas ExaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A, dusnka Ypanbckuii 2017 op.ru/106401.htmi
Menkux, A. B. denepanbHbIN
yHMBEpPCUTET
CabbinuHckui, A. B. dusnka B 3agadax Y.2. Benropoa; Benropoackuii http://www.iprbooksh
AnekTpocTaTuka, rocyJapCTBEHHBbIiA 0p.ru/106207.htmi
MOCTOAHHbBIN TOK, TEXHOMOrMYECKUN 2019
SIEKTPOMArHeTn3am yHuBepcuTeT um. B.I".
Lllyxosa, 36C ACB
Kabnykosa H.C. ®dunaunka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHMKN 1 MOMEKYNsipHON cre.: crierynt 2019 tp_ext_inf_publish.ph
PU3nku p?id=2019125
HacoHos, A. 1., dusuka B npumepax u BapHayn: AnTaiickuii http://www.iprbooksh
HoBuunxuna, T. U., 3agadax rocygapCTBEHHbIN 2017 0p.ru/102878.html
[exuncosa, H. H. nenarormyeckumi
yHUBEpCcUTET
CTtenaHoBa, B. A, dusmka. MexaHuka n Mocksa: Magatenbckui 2020 http://www.iprbooksh
YBapoga, U. ¢. MornekynapHas duanka Oom MANCuC 0p.ru/106744.htmi




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABO4YHbIX CUCTEM

1.EQnHbIN nopTan MHTEpPHET TECTMPOBaHUSA B cdhepe obpasoBaHnsa [ANeKTpoHHbIN pecypc]. URL:http://iwww.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EgnHoe okHo focTtyna k obpasoBaTenbHbIM pecypcamy [QNEKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas umanko-maTemaTndeckas bnbnmnorteka [OneKTpoHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./
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