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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:

* NI3yunTb OCHOBHbIE (PU3MYECKNE 3aKOHbI, rPaHULbl 1 061acTn X NPUMEHEHUS

* Pacwmputb 1 yrnyomutb 3HaHusa 06 OKpyxatLLem Mupe, 0 Xxapaktepe B3aumMocBA3nN M3NYECKMX 3aKOHOMEPHOCTEN 1
SIBNIEHUI B MPUPOAE, B YeJNIOBEYECKON AesATENbHOCTH

* Pa3BuTb HaBbIKM (OU3MYECKOrO MbILLIIEHUS, YyMeHUs paboTaTb C pa3nMyHbIMU NpuGopamu

* HayunTb BeCcTu npodeccroHarnbHblil aHanu3 pe3yribTaToB Hay4YHO-NTabopaTopHOro aKcnepMMeHTa

* YMeTb BECTM CTaTUCTUYECKYlD 00paboTKy peayribTaToB 3KCMEPUMEHTOB, CaMOCTOSITENbHO BblOMpaTe 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 KOMMeTeHUMSAX, CHOPMUPOBAaHHbBIX Ha NpeablayLiem ypoBHe obpa3oBaHus

2 KOMNETEHUWN OBYYAIOLEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUUNIUHDbI

OlMK-1: Cnoco6GeH NpUMeHsATb ecCTeCTBEHHOHay4Hble U O6OLenHXeHepHble 3HaHUSA, MeToAbl MaTeMaTU4YeCcKoro
aHanusa v MmogenupoBaHuUA B NpoceccnoHanbLHON feAaTeNbHOCTY;

3HaTb: -OCHOBHbIE q3|/|3|/|l-|e0|<|/|e BeJTMYNHbI N Ct)VI3VI‘-IeCKVIe KOHCTaHTbI, UX onpeaerieHne, CMbICI 1 eANHULIbI X USMepPeHUd,
-OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n q3|/|3|/|l-|e0|<|/|e ABNeHuaA,
-B3aMMOCBA3b (bI/I3I/IKVI C MHXXEeHepHbIMK aucumninnHamm

YMeTb: -ncnonb3oBaTb (bI/I3VI‘-IECKVIe 3aKOHbl U OOBACHATH cbmsvlqecme ABNeHna Ona pelweHua pasindHbiX 3adad B
I'IpOCbECCI/IOHaJ'IbHOVI 0eATerNIbHOCTU;
-ncnonb3oBaTtb pa3fninyHblie METOAUKN C*I)VISVI‘-IECKVIX VI3MepeHVIl7I, aHanmanpoBaTtb U O6pa6aTbIBaTb noniy4eHHble pe3ynbTaThbl

BnapeTtb: -HaBbikamu npakTn4eckoro npuMmeHeHns OCHOBHbIX 3aKOHOB Ct)VI3VIKI/I B ﬂpO(*)eCCMOHaHbHOVI AeATeNIbHOCTHU;
-q)VI3I/I‘-IeCKVIMVI MeTogamMun nccrnegoBaHuna

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

cp MHHOBaL. dopma

Jek. Mp. Jab. (yachi) (bOprl TeKyLLero
(vacel) | (4ackl) | (4ackl) 3aHATUN | KOHTpOMA

HaumeHoBaHWe n cogepxaHue pasfernos,
TEM U y4eOHbIX 3aHATUI

Cewmectp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTuka noctynaTternbHOro
OBWXKEeHUs

MpakTtnyeckoe 3aHaTME 1: KnHematumka
nocTtynarenbHOro ABMKeHUA 2 2 4 5
JlabopaTopHas paboTa: BBegeHue B Teoputo
norpeLuHocTen. Metoabl 06paboTku
pes3ynbTaToB U3MepeHui

Tema 2. KuHematunka BpallatensHOro
OBKEHUsA 2 K
MpakTnyeckoe 3aHsaTue 2: KuHematumka 2 2 5 5
BpaLLaTenbHOro ABMXEeHUS

JlabopaTopHas paborta: Pasgen "MexaHuka"

Tema 3. JuHamuka noctynaTernbHOro
OBWXeHunsi TBepAoro Tena. 3akoHbl HbloToHa

Tema 4. luHamunka BpawiatenbHoro
OBWKeHWs TBepaoro tena. MoMeHT nHepuum
MpakTnyeckoe 3aHaTHe 3. luHamumka 2 2 5
NnocTynaTenbHOro 1 BpaLlaTenbHOro
OBWKEeHUs




Tema 5. CBoricTBa NPOCTPaHCTBA Y BPEMEHN.
3aKoHbl COXpPaHEHUsSI SHEPTUM, UMMNYIIbCA,
MOMEHTa uMmnyrsbca

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

Tema 6. MocTynaTebl QNHWTENHA. ONEMEHThI
cneumanbHOW Teopun OTHOCUTENbHOCTH

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

MpakTnyeckoe 3aHsTME 5. BoinonHeHne
KOHTpOnbHOM paboThbl Ne1

Paspen 2. MexaHun4yeckne konebdaHusa u
BOJTHbI

Tema 8. CBOGOAHbIE rAPMOHUNYECKNE
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. PaboTta TepmognHammnyeckon
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. CtaTnctmnyeckme 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. OnekTpocTaTmka. AnekTpuyeckme
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 3IEKTPON3MEpPUTENBHbBIX NPUOOPOB.
OnpegeneHune norpeLHocTn npubopa no
Knaccy ToyHoctn"

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

MpakTtnyeckoe 3aHsaTMe 11. Hanps»keHHOCTb
anekTpocTaTuyeckoro nong. MpuHuun
Cynepno3nunm anekTpuyeckmx nonew. Notok
BekTopa E.

Tema 21. PaboTa cun anekTpoctaTU4ecKkoro
nons. Unpkynsumsa sektopa E. Teopema o
umpkynauun. MNMoteHyman. Bsaumocesasb
HaMNpPsPKEHHOCTU U NoTeHLmana.
MpakTnyeckoe 3aHsaTMe 12. Teopema Maycca
ans sekTopa E. MNoTeHuman
anekTpocTaTnyeckoro nons. Baavmmoceasb
HaMNpPsPKEHHOCTU U NoTeHumana.

Tema 22. JnekTpuyeckoe none B
aunanektpukax. Bektop D. Iunanektpnyeckas
NpoHULAaeMOCTb. [1pnMepbl BbIMUCTIEHNS
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 n 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. CamonHaykumns. MIHOYKTUBHOCTb.
BaaumHas nHgykumsa. TpaHcdopmaTtop.
MpakTnuyeckoe 3aHaTUE
17.3nekTpoMarHnTHast MHYyKUns. 3akoH
dapages — lleHua. HOYKTUBHOCTb KOHTYpa.
cile

CaMOVHAYKLNN.




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

MpakTnyeckoe 3aHsaTMe 18. BoinonHeHue
KOHTpOrnbHOM paboTbl Ne2

Pasgen 6. aﬂeKTPOMaFHMTHbIe BOJIHbI

Tema 30. AnekTpoMarHUTHbIE BOSTHbI.
CBowicTBa aneKTpOMarHMTHbIX BOJSIH.
NCTOYHUKM 3NEKTPOMAarHUTHbIX 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 ABOMHOE
ny4yenpenomneHne. OddekT Keppa. 3akoH
Mantoca

Tema 34. OnTndeckass akTUBHOCTb BELLLECTB.
McKyccTBeHHOE BpallleHne NiocKoCTH
nonspusaummn. ekt Papages.

Utoro B cemecTtpe (Ha kypce ans 3A0)

32

16

16

53

KoHcynbTauum 1 npoMexyToyHas attectaums
(Ok3ameH)

2,5

24,5

Pasgen 7. KsaHToBasa npupoga manydeHuns

Tema 35. Tennosoe n3nyyYeHne 1 3aKoHbI
abcontoTHO YepHoro Tena. ®opmynel Panesa —
[xnHca un Nnaxka.

MpakTnyeckoe 3aHsTMe 19. Tennosoe
nany4yeHne. 3akoHbl CTtedaHa-bonbymaHa 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. KBaHTOBbIE UNCNA.
MpocTpaHcTBEHHOE KBaHTOBaHMeE. [MpuHUMN
Maynn.

JlabopaTtopHas paboTa. Pasgen "KBaHToBas
duauka"

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

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

Tema 44. KBaHTOBbIE CTAaTUCTUKM.
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 "KeaHToBas
dusmka"

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

JlabopatopHas pabota. Pasgen "KBaHToBas
dusnka"

Tema 48. CTpoeHune aToMHbIX saep. SHeprus
CBSI3M HYKINOHOB. AgepHble cunbl. Mogenu
sapa

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

Tema 50. leneHne atomMHbIX saep. LienHas
peakuus. AnepHble peakTtopbl.

Tema 51. Buonormnyeckoe gencrene
pagnoakTMBHOIO ManyyeHus. MNMoHaTne od
aMNeMeHTapHbIX YacTuuax.

MpakTuyeckoe 3aHsTMe 26. BeinonHeHue
KOHTpOIbHOM paboTbl Ne2

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTaumm n npoMexyToyHas atTectaums
(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. ®OHA OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasartenen, KPUTEpPMEB N CUCTEMbI OLLEHUBaHUA pPe3ynbLTaToB o0yyYeHus

5.1.1 NMokasaTtenu oLueHUBaHUA

Kon

lMNokasaTenu oueHnBaHUs pe3ynbTaToB O6y'~IeHVIF|
KoOMneTeHumnn

HaumeHoBaHMe oLuEeHOYHOro
cpeactea

dopMynupyeT 1 UHTEPNPETUPYET OCHOBHbIE 3AKOHbI:

onK-1 MarHeTMama, KBaHTOBOW (PU3NKN.
PeluaeT TMnNoBble 3a4a4mM Mo OCHOBHbIM pa3aenamM Uanku.

3KCNnepumMeHTa C afieMeHTaMn Teopun NorpeLlHOCTH.

MEeXaHUKH, MOJ'IeKyJ'IﬂpHOVI d)VI3VIKVI n TepMmoanHaMuKK, anekTpnyecTea n

CooTHocuT cnocobbl 06paboTkm pesynbTaTtoB y4ebHoro nabopaTtopHoOro

5.1.2 Cuctema u KpuTepumn oueHMBaHUSA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHuBaHUA
YcTHOe cobecenoBaHune

MncbMeHHas paboTa

Ob6yuvatowminca nokasblBaeT BCECTOPOHHEE
1 rny6boKoe 3HaHWe OCHOBHbIX PM3NYECKNX
3aKOHOB, CBOOOHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeaeneHnsx Npu oTeeTe; YyCBOUI
OCHOBHYIO 1 3HAKOM C 4OMOSNHUTENBHOM

5 (oTnunyHO) nuTepaTtypon; 06bACHSET B3aMOCBA3b
OCHOBHbIX (OM3NYECKMX 3aKOHOB U UX
3Ha4eHue ansa nocneayroLlen
npodeccnoHanbHON AeATENBHOCTY;
NposiIBNSAET TBOPYECKNE CNOCOBHOCTU U
LLUMPOKYHO 3pYAULIMIO B UCMOMNb30BaHWK
y4yebHoro matepuana.

Ob6yuvatowmmnca nokasblBaeT 4OCTATOYHbIN

4 (xopoLuo) YPOBEHb 3HAHW OCHOBHbIX (PU3NYECKUX

3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX U ONpeeneHnsax; yCBOWN
OCHOBHYIO NUTEPaTypy; AonyckaeT
He3HauMTenbHble MOrpeLLUHOCTH Npu
oTBeTax Ha BOMPOChI 3K3aMEHaLMOHHOIO
GuneTa v 4OMOMHUTENbHbLIE BOMPOChHI
npenofaeaTens.

OO6y4atowmica nokasbiBaeT 3HaHUS
yyebHOro Matepvana B MUHUMaribHOM
obbeme; MmoxeT chopMynupoBaTb
dmsnyeckmne 3akoHbl, MOHATUS 1
onpefenexHns, Ho Npu 3ToMm, Aonyckas
6onbLLOE KONUYECTBO HENMPUHLMMNUATBHBIX
OLUMBOK; 3HAaKOM C OCHOBHOW NUTEPaTypoOW;
AonyckaeT CyLecTBeHHble OoWnbKkn B
OTBeTe Ha 3K3aMeHe, HO MOXeT YCTPaHUTb
nX noj pyKoBOACTBOM npenogasaTtens.

3 (yooBneTBOpUTENbHO)

OO6y4yatoLminca He UMEET JOCTaTOYHOro
YPOBHS 3HAHUSI ANCLMNMNHDBI; HE MOXEeT
cchopMynupoBaTb OCHOBHbIE huanyeckne
3aKOHbI; NI0XO OPUEHTUPYETCS B OCHOBHBIX
2 (HeyaoBneTBOPUTENbHO) | MOHATUSAX U ONPEeAENeHnsX; Noxo 3Hakom
C OCHOBHOW NnuTepaTypoWn; AonyckaeT npu
OTBETE Ha 3K3aMeHe CYLLEeCTBEHHbIE
OLMBKM M HE MOXET YCTPaHUTb UX Aaxe
noJ pyKoBOACTBOM MpenoaasaTens.




OO6yyatoLmincsa nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX (hU3NYECKNX
3aKOHOB, CBOGOAHO OpMEHTUPYETCS B
OCHOBHbIX MOHATUSX, TEPMUHAX U
onpefeneHusx; yCBOMT OCHOBHYIO 1
3HaKOM C JOMOMHUTENbHOW NUTepaTypowu;
MOXeT 06 bACHUTb B3aUMOCBSA3b OCHOBHbIX
PU3NYECKNX 3aKOHOB M UX 3HaAYeHUe ans
nocneaytowen npoeccnoHanbLHom
OeaTenbHOCTU; NPOSIBNSAET TBOpYECKMe
CcNocobHOCTN B NCMONb30BaHUK y4ebHoro
matepuana.

3ayTeHo

Obyyarowmimcsa He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA ANCUMUNINHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE hU3nYeckue
3aKOHbI; NSTOXO OPUEHTUPYETCS B OCHOBHbIX
He 3auTteHo NOHATUSX N ONPeaerieHnsX; MNoxo 3HaKom
C OCHOBHOW NnuTepaTypou; AonycKaeT npu
OTBETE Ha 3a4eTe CyLLEeCTBEHHbIE OLNOKN 1
He MOXeT YCTpaHUTb UX Aaxe nop,
PYKOBOACTBOM npenogasaTernsi.

5.2 TunoBble KOHTPOIbHLIE 3a4aHUs NN UHble MaTepuanbl, Heo6xoAUMbIe AN OLeHKU 3HaHUWN, YMEHUN,
HaBbIKOB U (UNN) oNbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB
Cemectp 2
1 KnHemaTtumka noctynaTensHOro ABMXKEHUS MaTeprarnbHON TOYKK
2 KnuHemaTuka BpalaTtensHOro ABMKEHUS MaTepuanbHOM TOYKU U TBEPAOro Tena
3 CBs3b MeXAY NMHEWHBIMU 1 YTNOBBIMU XapakTepUCTUKaMu OBUKEHNS.
4 [vHaMuka noctynatensHoro ABwxeHus. MNMoHaTe LeHTpa nHepumun. 3akoHbl HbloToHa
5 MoHATMe 06 nMnynbce, MOMEHTE UMMYNbCa, MOMEHTE CUIbl
6 MOMEHT MHepLMKn TBEPAOro Tena
7 [vHamuka BpallaTenbHOro ABMXeHUst TBepaoro Tena. Bropon 3akoH HetoToHa Ans BpallaTenbHOro ABMXKEHNS
8 MpeacTaBneHne o MexaHu4eckon aHeprun. KnHetudeckasi, notTeHumanesHas aHeprusi. PaboTa cunel
9 3aKoH CoOXpaHeHUs1 MEXaHUYECKOW SHEPTUM

10  |3aKoH coxpaHeHus umnynbca

11  |3aKoH coxpaHeHUst MOMEeHTa UMNymbca

CeoiicTBa npocCTpaHCTBa U BpeMeHn: OAHOPOAHOCTb NPOCTPAaHCTBA, N30TponuaA NpocTpaHCcTea,

12
OOHOPOOHOCTb BPEMEHMN. CB#a3b € 3aKoHaMu COXpaHeHusa

13 lMpeobpa3oBaHnsa koopanHaT M BPEMEHM B Knaccuveckon pmauke. MNMpuHUmMn oTHocuTensHocTn Manunes

14 Moctynatel 3WHWTENHA

15 Mpeobpa3oBaHust koopanHaT u BpeMenu JlopeHua

16 Cnepnctsust 3 npeobpasoBaHuin JlopeHua

17 PensaTuBUCTCKUIA 3aKOH CNOXEHUs CKOpOCTeVI. PensartueucTtckas agnHamuka

18 Bsanmocssisb macchl 1 aHeprum. Popmyna DNHWTENHA

19 MoHATne 06 o6Len Teopun OTHOCUTENBHOCTHU

20 KonebatenbHoe aBwxeHue. MapMoHM4eckme NMHenHble konebaHus

21 CrnoxeHue ogHoHanNpaeneHHbIX ¥ B3aUMHO  NepneHanKYNsApHbIX koneGaHui

22 3artyxatoLme konebaHus

23 BbIHyxaeHHble konebaHusa. Pe3oHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHue niockon BOSHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxeHusa MKT rasoB. VgoeanbHbil ras




28 OcHoBHoe ypaBHeHue MKT. 3akoHbl ABoragpo, [lanbTtoHa

29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmognHamuyeckas Temnepartypa 1 aBneHue. YpaBHeHue
MengeneeBa-KnaneripoHa

30 Yucno cteneHen ceoboabl MONeKyn naeanbHOro rasa. Pabota n BHyTpeHHsIA 3Heprusi naeanbHOro rasa

31 lMepBoe Hayano TepMoAMHaMUKN

32 M3onpouecchl

33 TennoeMKoCcTb MaeanbHOro rasa

34 Anmnabartunyeckuii npouecc. YpaBHeHne agnabaTsl

35 MoHaTne 06 aHTponum no Knayauycy. Kauyectso aHeprum

36 Cratuctudeckmi Bec. AHTponmsa no bonbumany

37 BTopoe Hauyano TepMoanHamuKu

38 PacnpeneneHune monekyn no ckopoctsim (pacnpegenexHve Makcsenna)

39 BapomeTpuyeckas popmyna.

40 PacnpeneneHune monekyn no aHeprusim (pacnpegenexHve bonbumana)

41 dusnyeckas kuHeTnka. CpeaHasa AnvHa ceoboaHoro npodera v ahPeKTUBHLIA AuamMeTp MOeKy

42 #BneHus nepeHoca

43 ArperaTtHoe cocTosiHue BelecTsa. Kpuctannuyeckme n amopdHole Tena

44 YpaBHeHMe COCTOSHMA peanbHoro rasa. Misotepmbl peanbHoro rasa

45 dasoBble nepexogbl. TponHas Tovka

46 Mopgenu cTpoeHus xuagkocTen. NMoBepxHOCTHOE HaTaxeHne. KanunnapHble aBneHns

Cemectp 3

47 OnekTpuyeckune 3apsgbl. Mogenbs Toue4HOro 3apsga v MOAEenNn ¢ HenpepbiBHbIM pacnpegeneHnem
3apsga

48 3akoH KynoHa. HanpskeHHOCTb 9MeKTpoCcTaTU4ecKoro norsi.

49 lMoTok BEKTOpa HaNpshPKeHHOCTU AaneKkTpocTaTnyeckoro nons. Teopema [Faycca ons sektopa E

50 Pac4eT anekTpuyeckoro nons caepbl ¢ NOMOLLbIO TeopeMbl [aycca

51 PacueT anekTtpuyeckoro nonsi 6eCKOHEYHOM NNOCKOCTY € MOMOLLbIO TeopeMsl aycca

52 PacueT anekTpn4eckoro nons 3apsKeHHoro wapa ¢ nomoLlbto Teopemsbl Maycca

53 PacueT anekTpuyeckoro nons 3apsXKeHHoro uunMHapa ¢ nomoLlbo Teopemsl Maycca

54 MoTeHuunan anekTpocTaTMYeCcKoro nons.

55 MoTeHuwnan nons 3apshkeHHon caepbl

56 B3anmMocBs3b Mexay HanpsXXeHHOCTbIO U NoTeHLManom

57 Unpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocTosHHBIN anekTpuyeckun Tok. Cnna Toka. BekTop NNOTHOCTU TOKa

59 3akoH OMa B MHTErpanbHomn u auddepeHumansHoi hopmMax.

60 AnekTpoaBuXKyLLasa cuna UCTOYHUKA Toka

61 3akoH [xoyns JleHua B MHTerpansHon u anddepeHumansHo hopmMax

62 OnekTpuyeckoe none B BellecTse. [MonspHbIe N HENONSPHbIE ANANEKTPUKN

63 [nanekTpykn BO BHELUHEM 3MEKTpU4eCcKoM nore. Bektop nonsipusoBaHHoCTW. [uanektpuyeckas
NPOHNLLaEMOCTb

64 MarHuTHoe none B Bakyyme. BeKTop MarHUTHOWM MHOYKLMK

65 MHayKumMst MarHMTHOrO Nons NPsSIMOSIMHENHOTO NPOBOAHMKA ¢ ToKoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM Mnone

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM MHAyKuuKn. Teopema Maycca ons MHQYKUUM MarHUTHOrO noss

70 Teopema 0 UMPKYnALUM UHAYKLMN MarHUTHOMO NOMs MO 3aMKHYTOMY KOHTYPY. 3aKOH NMOMHOro TOKa.

71 MarHuTHoe none coneHonga. MarHuTHOe none Toponaa

72 AeneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua

73 ABnenne camonHaykuun. IHOYKTUBHOCTb KOHTYpa

74 BaanmHas nHgykumus. TpaHcgopmaTtop

75 OHeprvsa anekTpnyecKoro n MarHMTHoro nons. Bektop MNMonHTMHra

76 YpaBHeHua Makceenna B MHTerpanbHown oopme A8 Bakyyma

77 MarHuTHOe norne B BelecTBe. BekTop HamarHM4eHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHntHas

NnpoHNUaeMOCTb




78 YpaBHeHus Makceenna B anddepeHumansHon gopme

79 Buapbl marHeTukoB. luamarHeTukn n napamMarHeTuku

80 deppomarHeTUKn

81 SJ'IGKTpOMaI'HVITHbIe BOsHbl. CBoncTBa QNEKTPOMAarHnTHbIX BOJTH

82 WHTephepeHuns ceeTa

83 WHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHunn MNonreHca ®peHens

85 Oundbpakuna ceeta. Metoq 30H PpeHens

86 Oundppakuns ®payHrodepa Ha wenu. ndpakumoHHas  pelueTka

87 Monapwusauna ceeta. Bugbl nonspusaumm

88 Monsipusatopsbl. 3akoH Mantoca

89 Monapusauuns npy oTpaxKeHUn 1 NpenomneHnn ceeTa. 3akoH bproctepa

90 |OBoiiHoe nyuyenpenomMneHve B KpucTannax. Juxpounam

91 WckyccTBeHHOe aBoviHoe nydenpenomnenue. AddekT Keppa

92 OnTtunyeckasn akTMBHOCTb BewecTB. OddektT Papages

93 PaccesHune ceeTta. 3akoH Panes

94 MornoweHune ceeTa. 3akoH byrepa

Cemectp 4

95 Tennosoe nany4deHue. NoHATre 06 aBCONOTHO YepHOM Tene

96 3aKoHbl TEeNNOBOro U3MyyYeHns

97 dopmyna Panes-[xuHca. YneTpadgumonetoBas katactpoda

98 MnoTesa NnaHka. OQHeprus oToHa

99 dopmyna MNnaHka ans nsnyyeHns abCcontoTHO YepHoro Tena

100 [BHewHun doTtoaddekTt. 3akoHbl oToaddekTa

101 |Popmyna DuiHwTenHa Ana poToaddexTa

102 OddekT KomntoHa

103 |KopnyckynsipHo BOTHOBOW Ayanvam MUKPOOGBHEKTOB

104 |l'vnoTe3a ge bponnga. BonHbl ge bponns

105 |OcobGble cBoMCTBa MUKPOOOBHEKTOB

106 |CooTHolweHus HeonpegeneHHocTen enseHbepra

107 |CneactBus COOTHOLLEHMSA HeonpeaeneHHocTen MenseHbepra

108 |BonHoBas cdyHkumsA. MpuHUMN Cynepno3numm B KBAHTOBON MEXaHUKe

109 |YpaBHeHue LpeanHrepa ans ceoboaHom YacTuubl

110 [Yactmua B 6eCKOHEYHO rryOoKON OAHOMEPHOWN NOTeHUManeHom asme. KBaHToBaHWe aHepriu

111 CtpoeHue atoma. OnbiThl Pe3epdopaa

112 [MoctynaTtel Bopa

113 |OnbiT ®paHka u Nepua

114 | Teopus Bopa atoma Bogopoaa v BOAOPOAONoA06HbLIX MOHOB

115 |3aKOHOMEpPHOCTU B aTOMHbIX CNEKTpax

116 Hepoctatkun Teopun Bopa

117 |YpaBHeHue LpeanHrepa ans atoma Bogopoaa

118 |KsaHTOBble uncna. MNpocTpaHCTBEHHOE KBaHTOBaHWe

119 |MpuHuun MNaynu

120 |MHoroanekTpoHHble atombl. [Meprogunyecknin 3akoH MeHgeneesa

121 30HHasa Teopus TBepAbIx Ten. MeTannbl, AN3NEKTPUKN

122 |MonynposogHuku. MpoBOAMMOCTY P U N TUMOB

123 CumMMeTpUYHbIE U aHTUCUMMETPUYHbIE BOSTHOBbIE (PYHKLMW. BO30HbI U hepMUOHbI

124 Cratuctuka ®epmun-fupaka. YposeHb depmu

125 |KoHTakTHas pasHoCTb NOTeHLManos

126 |TepmoanekTpudecTtBo. Tepmonapa

127 |p-n nepexopn

128 MonynpoBogHWMKOBbIE TPMOA

129 |CnoHTaHHOE U BbIHY>XAEeHHOe u3nyyeHue. Jlasepbl

130 |TpexypoBHeBasi cxeMa nasepHou reHepaumm. MetactabunbHbIi YpOBEHb




131 UeTbipexypoBHEBas Cxema fna3epHow reHepaumm

132 |HekoTopble NpMMEHEHNS Nas3epHOro U3nyyYeHnst

133 | CTpoeHue aToMHOro siapa. QHeprusa CBA3W HYKNOHOB B sape. M3oTonsbl

134 | OedeKT Macchl. YaenbHas aHeprusi CBA3uU HYKINOHOB B Aape. SaepHble cunbl

135 Mogenwn agpa

136 |PaamoakTMBHOCTbL. 3aKOH paavoakTMBHOMO pacnaga

137 |Bugpl pagnoaktmeHoro pacnaga

138 |AgepHble peakumn. LlenHasa peakumsa Ha MeaneHHbIX HeMTpoHax

139 ApnepHbin peakTop

140 TepmosigepHas peakuus

141 BaaumogencTesune pagmoakTUBHONO N3NyyYeHns ¢ BelecTBoM. bruonornyeckoe gencremne
pagMoakTUBHOIO N3NyyYeHns

142 Knaccudmkaumsa anemeHTapHbix 4acTtu,. MNMoHATME 0 CTaHaapTHOW Moaenu

143 KeapkoBasi Mmogens aapa

5.2.2 TunoBble TeCTOBbLIE 3afaHnA

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

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

2. Teno maccon 2 kr nepemellaetcsa cunon F sgonb ocu x. KoopamMHaTa Tena MeHseTcs 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 koadhduumeHT
3atyxaHus B?

4. B HekoTOpOW TeMNepaTypHON 061acTn 3HTPONUSA TEPMOANHAMUYECKON CUCTEMbI MEHSIETCSI C TEMMNEpPaTypon
no 3akoHy S=5T, [L/K. Kakoe konn4ecTBo TensnoTbl Nony4aeT cuctema npu

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

5. B anekTpocTatmyeckom nosne, o6pasoBaHHOM CUCTEMOW pacnpedeneHHbIX 3apsagoB, MOTeHUMan MeHseTcs no
3aKOoHy @=4x2+3z2, B. HanTu Hanps»KeHHOCTb 3MeKTpUYeCcKoro nons B To4ke C

KoopauHaTamm x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLLEALLIEro yCKOPSOLWY0 pasHOCTb noTeHuuanos Ag=2,4 B.

7. Cvna Toka B NpOBOAHUKE paBHOMEPHO Bo3pacTaeT oT 0 40 4A B TedyeHue 4c. Onpegenutb 3apsa,
npoLlewmi Npy 3ToM N0 NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MIHOyKTMBHOCTL aTOro coneHounga 5MH. Onpegenntb
KONMYecTBO BUTKOB COrleHomaa, eCnm o Hemy NpoTekaeT TOK cuiion S5A.

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

YTOObI OTPAXEHHbIN MyY ObIN MaKCUMarnbHO NONAPU30BaH?

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

11. Onpegenutb MakcMMarbHYH 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 ae Bponnsa onsa anekTpoHoB, NPOoLUeALLNX YCKOPSOLLY pasHOCTb NOTEHLMarnos
A@=100 B. HayanbHOW CKOPOCTbIO 3M1IEKTPOHOB MOXHO NpeHebpeyb.

14. OnutensHOCTb BO30Y>XOEHHOIO COCTOsSHMSA aTtoma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoCTb B
onpegeneHnn SHeEpPreTUYecKoro ypoBHs atoma?

5.3 MeToauyeckue MaTepuansi, onpegensiolue npoueaypbl oLleHUBaHUA 3HaHUWA, YMeHUW, BnaaeHU (HaBbIKOB
1 (MNn) NpakTUYECKOro onbITa AeATeNnbHOCTH)

5.3.1 YcnoBus gonycka oby4atrolierocsi K npoMexxyTo4Holn atTecTauum U Nopsaok NMKBUAALMM aKaaeMnyeckomn
3a[l0MKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOM aTTeCTALMUN PErNAaMEHTUPOBAHO JTOKalNbHbIM HOPMaTUBHbLIM akToM CI6IYMTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLENO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyvaroLwmxca»

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauuMm No AUMcumMninHe

YcTHas + NncbmeHHas KomnbloTepHOE TeCTUpOBaHUe NHasa

5.3.3 Ocob6eHHOCTHK NpoBeAeHUs NPOMeXYTOYHOM aTTecTaumm No gUcCUUniMHe

*Bo3MOXHOCTb NONb30BaThLCA CNPaBOYHbLIMK TabnuuamMm, KanbKynsaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHYT.



6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMNIIUHBI

6.1 YyebHasa nutepartypa

ABTOp |

3arnasue

N3paTenbcTBO

| [oa nspaHusa |

Ccblinka

6.1.1 OcHoBHas y4yebOHas nutepartypa

Borkos, A. ®., Kypc dusnkun. B 2 Tomax. T.1. http://www.iprbooksh
Nymnuesa, T. T dusnyeckme oCHOBBI ) y 0p.ru/105812.html
MexaHukn. MonekynspHas Roneuk: D'OHe""Kf"”
dumsmka n TepmognHamuka. HaumoHarbHbIN 2019
OnekTpocTaTuka. TEXHUHECKIN
[MOCTOSIHHBIV 3NEKTPUYECKUN yrusepcuteT
TOK. QnekTpomMarHeTn3m
KpacHos, IN. O., dusmka. B 2 yactax. Y.1 KpacHosipck: Cubupckuin http://www.iprbooksh
Ky,qpﬂBueBa, O. A, I'OCWJ,apCTBeHHbIVI op.ru/107230.html
Mapkosa, O. 1O, YHUBEPCUTET HayKu U 2020
HOwkosa, E. 0. TEXHOMOMMI UMEHN
akagemuka M. ®.
PeweTHeBa
Omutpunesa, E. . dunsmka Capartos: A Mu 3p 2019 http://www.iprbooksh
Meguna 0p.ru/79822.html
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
MepmuHoBg, A. B., O6bwasn dumsmka. 3agaum c CapatoB: BysoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLueHnamm obpasoBaHve 0p.ru/95156.html
3to3mH A. B,, duauka. MexaHuka M A . http://www.iprbooksh
Mockogckmii C. B., ockea: n"f)”e‘f(f””ec'(”” 2015 op.ru/36623.html
Typos B. E. P
OKkoHOMORa, J1. H., dunsmka: INEKTPUYECTBO U https://www.iprbooks
Myapeuosa, J1. B., marHeTtusm. Y. 2 . hop.ru/98087.html
. Mockea: Nagatenbckuii
Jloraués, . U., MUCHC 2015
Myparos, P. 3., Aom "
Yepeneukon, E. b.
Bonkos, A. ., Kypc duankn. KsaHtoBas ExkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A., dmsmka Ypanbckuin 2017 op.ru/106401.html
Menkux, A. B. denepanbHbIn
yHMBEpCUTET
CabbinuHckui, A. B. dusnka B 3agadax Y.2. Benropoa;: Benropoackwii http://www.iprbooksh
OnekTpocTaTuka, rocyAapCTBEeHHbIN op.ru/106207.html
MOCTOAHHbBIN TOK, TEXHOMOrNYecKnit 2019
SNIEKTpPOMArHeTM3mM yHuBepcuTeT um. B.T".
Lyxosa, O36C ACB
Kabnykosa H.C. ®dunaunka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHMKN 1 MOMEKYNsipHOWN cre.: crieryntg 2019 tp_ext_inf_publish.ph
PU3NKN p?id=2019125
HacoHos, A. 1., dunsmka B npumepax u BapHayn: AnTanckui http://www.iprbooksh
HoBuunxuna, T. U., 3apgadax rocyaapCTBEHHbIN 2017 0p.ru/102878.html
[eHuncosa, H. H. negarorMyeckun
yHVMBEpcuTeT
CrenaHoBa, B. A, dusnka. MexaHuka n Mocksa: Mapatenbckui 2020 http://www.iprbooksh
YBaposa, U. ¢. MornekynapHas dusnka Oom MMCuC 0p.ru/106744.html

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
1.EQMHBIN nOpTan UHTEPHET TeCcTMpoBaHusA B cdhepe obpasoBaHms [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2.MHdopMaumoHHas cuctema «EgnHoe okHO focTyna k obpasoBaTefibHbIM pecypcamy [QNEKTPOHHbIN pecypc].
URL:http://window.edu.ru/.
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6.3 NMepeyveHb NULEH3NOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmMHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMON ANA ocyLlecTBNeHMA o6pa3oBaTenbLHOro
npouecca no gucumniunHe

AyauTtopus OcHalleHue
MynbTumegninHoe obopynoBaHue, cneunannavpoBaHHas mebenb, gocka

JlekunoHnas

ayautopusa

CneumnanuanpoBaHHas mebenb, gocka
YyebHas aygutopusi
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