MuHMCTEPCTBO Haykn u Bbicllero obpasoBaHus Poccuiickon depepaumm
thenepansHoe rocyaapcTeeHHoe GlogkeTHOe obpasoBaTenbHOe yupexaeHue

BbICLLIEr0 0Opa3oBaHus

«CaHkT-lNeTepbyprckmn rocygapcTBEHHbIN YHUBEPCUTET NPOMBbILLNEHHbBIX TEXHOMOMMIN 1 An3anHay
(CneryntA)

CHETEME XIEKTPONLOL 0KYMEIT0050pOTA

IO/ MU YIEKTPONIOL0 HoKyMeIrta, noauncanuoro ML, xpaures B

Cepruduxar 015153 ¢3 00 f5 b0 ab be 4e a6 e7 63 84 98 d0 69

\\‘

\

OTBOY BO «Camscr-TerepGyprexuii rocyapernemnii yuupepeurer
HPOMBINLIEHBLX TeXHOI0r M 1 Un3aiinay

YTBEPXOARO
MepBbii NpOpeKTOp, MPOPEKTOP MO

A.E. PyguH

Buazesen Pyapunt Autexcattip EBreteni, 1epsutif 1popeKtop, Lpopextop 1o yedioii padote

| Aeitersurenen ¢ 12 smmaps 2024 1. o 12 anpens 2025 1.

\

Pabouasi nporpamma AUCUMVNINHLI

| 61.0.12

Y4ebHbIN nnaH:

Kadpenpa:

HanpasneHue

[ 52 ]

| dunanka

2024-2025 15.03.02 MNTA KMITO OO Ne1-1-147.plx

Ddnsnkn

NOoAroToOBKU:

(cneumanbHOCTL)

Mpodunb noaroToBku:
(cneunanusauus)

YpoBeHb 06pa3oBaHus:

dopma oby4eHus:

MnaH yye6HOro npouecca

15.03.02 TexHonornyeckne malunHbl 1 obopygoBaHme

KoMMbIOTEPHBIN MHXUHUPUHT NMUETOBOrO 060pyaoBaHUS

Gakanaspuat

OY4Hasd

KoHTakTHas paboTta oby4vatomxcs N
Tpynoé dopma
CewmecTtp Cam. | KoHTpornb, MKOCTE NPOMEXYTOUHOI
(kypc ans 3A0) MpakT. J1a0. paboTa yac. :
Jlekumu 3aHSTUS 3aHSTUS 3ET arrecrayuu
2 ML 34 17 17 75,75 0,25 4 3aueT
P 34 17 17 75,75 0,25 4
3 Ml 34 17 17 49 27 4 Skaamen
PMng 34 17 17 49 27 4
4 Ml 34 17 17 49 27 4 SkaaMeH
P 34 17 17 49 27 4
ML 102 51 51 173,75 54,25 12
Utoro
PMg 102 51 51 173,75 54,25 12

CaHkT-lNeTepbypr

2024
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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-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U oSmeuumeHeprle 3HaHuA, MeToAbl MaTeMaTU4YeCKoOro
aHanumsa n mogenvupoBaHusa B I'IpOd)eCCVIOHaﬂbHOﬁ AeATeNIbHOCTU;

3HaTb: -OCHOBHblE qwlsmqecme BEJTNMYUNHbI ” CbVI3VILIeCKVIe KOHCTaHTbl, UX onpepeneHune, CMmbiCil U eguHulbl KX
N3MEepPEeHNd;

-OCHOBHbI€ 3aKOHbI (bVI3MKI/I n Cbl/l3|/|‘-leCKI/Ie ABNEeHnd;

-B3aMOCBA3b q3VI3VIKVI C MHXXEHEepHbIMW aucunniimHamum

YMeTb: -Mcnonb3oBaTb QDVISVNGCKVIG 3aKOHbl U 0OBACHATD CbVI3VILIeCKVIe ABNEHUA ONnA pelweHua pas3nnyHbiX 3adad B
I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;

-ncnonb3oBaTb pasfindHbie MeTOoaUKU Cbl/l3|/|‘-IeCKI/IX |/|3M9peH|/||7|, aHann3npoesatb " O6pa6aTbIBaTb nony4yeHHble
pe3ynbTaTthl

BnapeTtb: -HaBblkamu npakTn4ecKoro npMMeHeHnA OCHOBHbIX 3aKOHOB CbVI3VIKVI B I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;
-q3VI3VI‘-IeCKVIMVI MeTogaMun nccrnegoBaHud

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

CP MHHoBAaL, dopma

Nek. Mp. Nab. | (yace) opmbl | TekyLero
(4acel) | (vackl) | (vachbl) 3aHATUIA | KOHTPONA

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbLHOCTYU

Tema 1. KuHematuka nocTynaTtenbHOro
OBWXKEHMUS

lMpaktnyeckoe 3aHaTMEe 1. KnHemaTuka
nocTynaTesnibHOro ABUXEHUS 2 2 4 5 ra
JlabopaTtopHas paboTta: BeegeHue B
Teoputo NorpeLHOCTEN. MeToapbl
06paboTKn pe3ynLTaTtoB U3MepeHui

Tema 2. KuHemaTuka BpallaTernbHOro
OBUXEHMS]

Mpaktnyeckoe 3aHaTMe 2: KuHemaTuka
BpaLlaTenbHOro ABMKXEHUS

JTabopaTopHas paborta: Pasgen
"MexaHuka"

Tema 3. [OuHamuka nocTynaTenbHOro
OBWXKEHWs  TBepaoro  Tena.  3akoHbl 2 6
HbloToHa

Tema 4. [OuHamuka BpallaTenbHOro
OBMXeHns  TBepporo Tena.  MowmeHT
NHepLun 2 2 5 r
lMpaktnyeckoe 3aHaTMe 3. [OuHamuka
nocTynaTensHoro BpaLLlaTeNbHOro
OBWXEeHUs!




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

Tema 6. T[loctynatel  QWHWTENHA.
3nemeHTbl  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
TepmoguHamumdeckon  cuctembl.  [lepBoe
Ha4yano TepmMoanHaMMKN.

JlabopaTopHas pabora: Pasgen
"MonekynspHasa guanka n TepmoguHammka”

Tema 13. PabGota TepmoaMHamMuyeckom
CUCTEMBI. TennoemkocCTb. YpaBHeHne
Mawepa.

ra

Tema 14. W3onpoueccbl. Pabota B
nsonpoueccax. AamadaTmyecknii npouecc.

Tema 15. OHTponusa. Btopoe Hauano
TepmoanHamukun. Teopema HepHcta
MpakTnyeckoe 3aHaATME 8. K3sonpouecchl.
[MepBoe 1 BTOpOe Hayano TepmMoanHamMuKm

Tema 16. Ctatuctuyeckue pacnpeneneHus
Makcsenna v bonbumaHa. bapomeTpuyeckasa

dopmyna

Tema 17. fABneHua nepeHoca. ArperaTHoe
COCTOsIHME BellecTBa

MpakTnyeckoe 3aHatTve 9. BeinonHeHue
KOHTpOrnbHoW paboTbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

34

17

17

75,75

0,25




Pasnen 4. Onektpn4ecTtso

Tema 18. OnekTpoctatvka. JneKkTpuyeckme
3apsgpbl. 3akoH Kynona. lNMpocTpaHCTBEHHOE

pacnpegenexHve 3apsga. MpuHUMN
cynepnosnuum.

MpakTnyeckoe 3aHatTMe 10. 3akoH KyrnoHa.
Mopenu TOYEYHOro 3apsga n

pacnpegeneHns 3apsga  BOOMb  JIVHWM,
NOBEPXHOCTMH, no obbemy. MpuHUMN
CynepnosuLnmn cur.

Tema 19. OnekTpuyeckoe none B BaKyyMme.
HanpspkeHHOCTb  9MNeKTpMYecKoro  Mons.
Ovnonb B aneKkTpu4eckom norne.

JlabopaTtopHas pabota. BBogHoe 3aHsTME
"OnekTpouameputensHble npubopel. Knacc
TOYHOCTHU 3MNEKTPOU3MEPUTESBbHBIX
npubopos.  OnpegeneHve  MOrpeLIHOCTU
npmnbopa no knaccy To4HocTn"

ra

Tema 20. lNoToK BeKkTOpa HaNPSXKEHHOCTU
anekTpuyeckoro nons. Teopema Naycca anga
BekTopa E. Npumepbl npumeHeHus Teopembl

Maycca.
MpakTnyeckoe 3aHsaTue 11. HanpsixeHHOCTb
3NeKTPOoCTaTUYECKOro nons. MpuHUMN

Cynepnosnuumn anekTpudeckmux nonewn. MNortok
BekTopa E.

Tema 21. PaboTta cun anekTpocTtaTn4eckoro
nond. Uwupkynsuma sektopa E. Teopema o
umpkynauumn.  lNMoteHuman. BaaumocBsA3b
HaMNpsPKEHHOCTU U NoTeHumana.

MpakTnyeckoe 3aHaTMe 12. Teopema [aycca
ans BeKTopa E. lMNoTeHumnan
anekTpocTtatmyeckoro nons. Bsaumocsssb
HaNpPsHKEHHOCTW M NoTeHuunana.

Tema 22. Jnektpuyeckoe nofne B
aunanektpukax. Bektop D. [Quanektpuyeckas
npoHuuaemocTtb. [lpumepbl  BbIMUCIEHMSA
nons B AW3NeKTprKe
JlabopaTopHas paboTa. Pasgen
"OnekTpny4ecTBo”

ra

Tema 23. SnekTpuyeckunn Tok. 3akoHsl Oma n
xoynsa-JleHua B WHTEerpanbHom n
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. JnekTpoMarHUTHas WHAYKUMS.
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 ¢dopma  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 nydenpesioMmneHue.
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 (Ok3amMeH)

2,5

24,5

Pasgen 7. KsaHToBaga npupoga usnyyeHus

Tema 35. Tennosoe u3nydeHWe W 3aKOHbI
abcontoTHO YepHoro Tena. Popmynbl Panes —
[>xnHca un MNnaHka.

Mpaktnyeckoe 3aHaTMe 19. Tennosoe
nanyyeHue. 3akoHbl CtedaHa-bonbumaHa u
BuHa

Tema 36. BHewHun dotoadpdekT. 3akoHbl
doToadpdpekta. YpaBHeHWE  ORNHLUTENHA.
O ekt KomnToHa.

Mpaktnyeckoe 3aHaTMe 20. BHewHwun
doToadpekT. Adhdekt KomntoHa
JlabopaTopHasa pabota. Pasgen "KBaHToBas
dumamka"

Tema 37. CtpoeHue atoma. Teopuss bopa
aToma BOJopoda M BOAOPOAOMNOAOGHbLIX
MOHOB.  3aKOHOMEPHOCTM B  aTOMHbIX
crnekTpax.

Mpaktnyeckoe 3aHaTMe 21. Teopusa bopa
aToma Bogopoda M BOAOPOAOMNOAOGHbIX
noHoB. CepuanbHas dopmyna.
JlabopatopHas paboTta. Pasgen "KeaHToBas
dusuka”

ra




Tema 38. KopnyckynspHo-BONHOBOM
ayanuaMm. BonHbl ge Bponns. CooTHoweHus
HeonpeaeneHHocTel 'enseHbepra.
Mpaktnyeckoe 3aHATME 22. BonHbl fe
Bpownns

MpakTnyeckoe 3aHsaTMEe 23. COOTHOLLEHUS
HeonpeaeneHHocTel 'enseHbepra.
MpakTtnyeckoe 3aHATME 24. BbinonHeHue
KOHTpPONnbHOM paboTbl Ne1

Paspen 8. KBaHTOBO-MexaHn4eckoe
onucaHue marepuu. JnemeHTbl  U3NKK
aTOMHOrO sapa.

Tema 39. BonHoBas dyHKuuda. BpemeHHoe 1
cTaumoHapHoe ypaBHeHus LpeanHrepa.
Mpaktnyeckoe 3aHaTMe 25. BonHoBas
dyHKUMa. YpasHeHne LpeguHrepa

Tema 40. Yactmua B OeCKOHEYHO riyboKom
noTeHumanbHou simMe. AToM Bogopoaa.
lMpakTnyeckoe 3aHATME 26. Yactuua B
B©eckoHe4vHOo rnybokor NoTeHunansHom sime ¢
HENPOHULAEMbIMN CTEHKAMM

ra

Tema 41. KBaHTOBbIE yucna.
lMpocTpaHcTBEHHOE KBaHTOBaHue. [lpuHumn
Maynu.

JlabopaTopHasa pabota. Pasgen "KBaHToBas
dusuka"

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

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

Tema 44. KBaHTOBbIE CTaTUCTUKM.
Cratuctnka ®epmun — [Oupaka. YpoBeHb
Depmu.

Tema 45, KoHTakTHas pasHoCTb
noTeHLManos. TepMoanekTpu4ecTBo.
Odpdekt 3eebeka. Tepmonapa.

Tema 46. p-n - nepexoa.
MonynpoBogHuKkoBble nNpubopbl. JddekT
MenbTbe.
JlabopaTopHas pabota. Pasgen "KsaHToBas
dusuka"

Tema 47. Jlazepbl. BbIHyxaeHHOe
nsnydyeHne. Tpex- U 4YeTblpexypoBHeBasi
cxema nasepHomn reHepauuun. Tunbl nasepos.
JlabopaTopHas pabota. Pasgen "KsaHToBas
dusuka"

Tema 48. CTpoeHMe aTOMHbIX saep.
OHeprusi CBA3WN HYKMOHOB. FAaepHble Curbl.
Mogenu sigpa

Tema 49. EctecTBeHHas paanoakTUBHOCTb.
3akoH paamoakTMBHOrO pacnaga. Buabl
pacnagos. [1paBunna cmeLleHns.

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

Tema 51. bBuonorumyeckoe  pencreme
paguoakTMBHOrO u3nyyeHus. [loHsaTve o6
3NEMEHTapHbIX YacTuuax.
Mpaktnyeckoe 3aHATME 27. BbinonHeHue
KOHTpOrnbHOM paboTbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTectaums (Ok3ameH)

34

17

17

49

2,5

24,5

Bcero koHTakTHas pab6ota n CP no
AUCLUUNIIMHe

209,25

222,75




4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTepMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToOB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHoO4YHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KoMneTeHummn cpeactea
PopMynunpyeT 1 MHTEPNPETUPYET OCHOBHLIE 3aKOHbI:
MEXaHWKN, MONEKYNAPHON (OU3NKM N TEPMOLMHAMUKN, anekTpuyecTsa|Bonpockl ans YCTHOro
OMK-1 M MarHetTmama, KBaHTOBOW PU3NKN. cobecenoBaHus

PeluaeT TMnNoBbIe 3a4a4un No OCHOBHbIM pa3genam U3nKu. MpakTnko-opMeHTUpPOBaHHbIE
CooTHocuT crnocoobl 06paboTkm pe3ynbTaToB y4ebHoro|3agaHus
nabopaTopHOro SKCnepuMeHTa ¢ arieMeHTamMmmn TEOPUKN NOrPELLHOCTM.

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

Kputepun oueHMBaHUA cHOPMMUPOBAHHOCTI KOMMETEHLMM

LWkana oueHnBaHus

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnun4HO)

Obyuvatowmiica nokasbiBaeT
BCECTOPOHHEE UK  rnybokoe  3HaHue
OCHOBHBIX duranyeckmx 3aKOHOB,

CcBOOOOHO OPWEHTMPYETCS B OCHOBHbIX
NOHATUSAX, TEPMUHAX N ONPESENEHNSIX NPU
OTBETE; YCBOMIT OCHOBHYIHD W 3HAaKOM C
[JOMNOMNHUTENbHON nutepaTypon;
0ObSACHAET  B3aMMOCBSI3b  OCHOBHbIX
(OM3MYECKMX 3AaKOHOB M UX 3HA4YeHue ans
nocnegyroLlemn npodeccnoHarnbHoOu
DEeATenbHOCTU; TMpOoSIBNSIET TBOPYECKUE
CMOCOOHOCTM U LUMPOKYIO 3pyauLmnio B
ncnonb3oBaHuM y4ebHoro Matepumana.

4 (xopoLwuo)

O6yualolumitca nokasbiBaeT A0CTaTOUHbIN
YpPOBEHb 3HaHWI OCHOBHBIX (M3NYECKUNX

3aKOHOB, OpMeHTnpyeTCcA B OCHOBHbIX
NOHATUAX n onpegeneHnax; ycsoun
OCHOBHYHO nmTepartypy; Aonyckaet
He3HavuTerbHble norpeLwHocCcTn npu
oTBE€Tax Ha BOMPOCbl 3K3aMeHaUMOHHOro
ouneta W OONOMHUTENbHbIE BOMPOCHI
npenoaasartend.

3 (yooBneTBoOpUTENbHO)

Obyvatowwumiics nokasbliBaeT 3HaHWs
yyebHOro martepuana B MUHMMaNbHOM
obbeme; MOXeT cdopmynmpoBaTb
dumsnyeckne 3aKOHbI, MOHATUSA n
onpegeneHvs, HO npu 3TOM, Aonyckas
BonbLUOe KOMMYECTBO HEMNpPUHLMMManbHbIX
OLUMBOK; 3HAKOM C OCHOBHOW NUTepaTypon;
OonyckaeT CylWeCTBEHHble OWWOKM B
OoTBETE Ha 3K3aMeHe, HO MOXEeT YCTPaHUTb
UX NoA pyKoBOACTBOM NpenofaBaTtens.

2 (HeyOoBMETBOPUTESBLHO)

Obyvaowmnca He uMMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMNIIUHBI; HE MOXeT
chopMynmMpoBaTb OCHOBHblE buU3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
MOHATUSAX U ONpeaeneHusix; Nnoxo 3HaKoMm
C OCHOBHOW nUTepaTypon; AonyckaeT npu
OTBETE HA 9K3aMeHe CYyLIECTBEHHblEe
OLWMOKM M HE MOXET YCTPaHUTb MX Aaxe
noJ pykoBoACTBOM MpenogasaTens.




Ob6yuyatowmncsa nokasbiBaeT BCECTOPOHHeE
1 rnybokoe 3HaHMe OCHOBHbIX PU3NYECKNX
3aKOHOB, CBOOOAHO OpUEHTUMPYEeTCS B
OCHOBHbIX NMOHATUAX, TepMUHax "
onpefeneHnsix; YCBOUIT  OCHOBHYK U
3HAKOM C [OMOSHUTENbHOW NUTepaTypown;
MOXeT OOBACHUTb B3aUMOCBS3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U UX 3HaYeHue Ansi
nocriegytoLiemn npodeccnoHanbHom
[eATenbHOCTUN; NPOSBSET  TBOpPYECKue
CMocoBHOCTU B MCMOJb30BaHMM y4eBHOro
MaTepuana.

3auTeHo

Obyvaowmnca He uMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMMNIIUHbBI; HE MOXeT
chopMynmMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
He 3auteHo MOHATUSAX W ONpeaeneHusix; Nnoxo 3HaKkom
C OCHOBHOW NnTEpaTypown; AOMycKaeT npu
OTBETE Ha 3a4yeTe CYLLEeCTBEHHbIE OLLUNOKM
M He 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 | DopMynmMpoBKM BONPOCOB
Cemectp 2

1 KnuHemaTtuka noctynaTenbHOro ABvxXeHus MmaTepmanbHOW TOUKM

2 KnHemaTtumka BpallaTenbHOro ABMKEHUST MaTepuanbHON TOYKU 1 TBEPAOro Tena

3 CBs3b MexXay NIMHENHBIMU 1 YTIOBbIMU XapakTePUCTUKAMMN OBUKEHNS.

4 [OuHamuka noctynatenbHOro aABmkeHusd. MNoHaTe ueHTpa nHepumn. 3akoHbl HbloToHa

5 MoHaTne 06 uMNynbce, MOMEHTE MMMYNbCa, MOMEHTE CUSbl

6 MomeHT nHepuun TBepgoro Tena

7 [OunHamuka BpalaTenbHOro ABMXEHUS TBepaoro Tena. Btopow 3akoH HbloToHa Ans BpawlaTtenbHOro
OBVXEHUSA

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

9 3aKoH coXxpaHeHWsi MexaHUYeCKOM aHeprm

10 3aKoH coxpaHeHus umnyrnbca

11 3aKoH coxpaHeHUst MOMeHTa UMnynbca

12 CBolicTBa NpOCTpaHCTBA M BPEMEHU: OOHOPOAHOCTL NPOCTPAHCTBA, N30TPONUsi NPOCTPaHCTBA, O4HOPOAHOCTb
BpemeHun. CBA3b C 3aKOHaM1 COXpaHEHUS

13 MpeobpasoBaHus koopANHAT U BPEMEHM B Krnaccuyeckon dpusmke. MNpuHUmMn oTHocuTensHocTn Manunes

14 Moctynatel OJWHWTENHa

15 MpeobpasoBaHusa koopanHaT 1 BpemeHu JlopeHua

16 Cnepactsus us npeobpasoBaHuii llopeHua

17 PenaTtnBucTckuin 3aKoH CrioxkeHnsi ckopocTten. PensatmBncTckas gMHamuka

18 B3anmocssa3b macchl 1 aHeprun. dopmyna SnHWTENHa

19 MoHATne 06 o6LLEe TeoOpUN OTHOCUTENBHOCTH

20 KonebaTtenbHoe ABmxeHue. FapMoHMYeckne nuHenHble kornebaHus

21 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSpHbIX konebaHui

22 3atyxatowme konebaHus

23 BbIHyxaeHHble konebaHus. Pe3oHaHc

24 BonHbl B ynpyrow cpege

25 YpaBHeHue nrocKom BOMHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxexHuna MKT rasoB. igeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [ansTtoHa

29 MapameTpsbl MaKPOCOCTOAAHMSA CUCTEMBI. TepmognHammnyeckas TemnepaTtypa n gaBneHune. YpaBHeHue
MenpgeneeBa-KnaneripoHa




30

Yucno cteneHen ceoboabl MOneKy”n naeanbHOro rasa. PaboTa n BHYTPEHHAA 3HEpPrna naeanbHOro rasa

31 lMepBoe Havyano TepMoaMHaMUKN
32 M3onpouecchbl
33 TennoeMKoCTb MaeanbHOro rasa
34 ApnabaTtndeckuii npouecc. YpaBHeHue aguabaTbl
35 MoHsaTue 06 aHTponum no Knayauycy. Kauectso saHeprum
36 CratucTtudeckmi Bec. QHTponus no bonbumany
37 BTopoe Ha4yano TepMoanHamMunKm
38 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)
39 BapomeTpuyeckasn opmyna.
40 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)
41 dusmyeckas knHeTnka. CpeaHasa AnvHa ceoboaHoro npodera u aheKTUBHLIM AuamMeTp MOMNEKy”
42 fBneHns nepeHoca
43 ArperaTHoe cocTosiHme BewecTBa. Kpuctannuyeckue n amopdHbie Tena
44  |YpaBHeHMWe COCTOSIHWUSA pearnbHOro rasa. Misotepmbl peansHoro rasa
45 dazoBble nepexoabl. TporiHasa Touka
46 Mogenwu ctpoeHnus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnspHble aBneHus
Cemectp 3
47 OnekTpudeckue 3apsabl. Mogenb ToMe4HOro 3apsiia U MOAenu ¢ HenpepbIBHBIM pacnpegeneHmem 3apsaa
48 3akoH KynoHa. HanpspkeHHOCTb 9neKTpocTaTM4ecKoro nons.
49 lMoTok BEKTOpa HaMnpsPKEHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Maycca gns Bektopa E
50 PacuyeT anektpuyeckoro nons cdepsbl C NOMOLbI0 Teopemsl [[aycca
51 PacueT anekTpudeckoro nonst 6eCKoOHeYHON NOCKOCTU C NOMOLLBbIO TeopeMbl "aycca
52 PacuyeT anekTpuyeckoro nons 3apshKeHHOro wapa ¢ NoMoLLbo Teopemsbl [[aycca
53 PacuyeT anekTpuyeckoro nons 3apsikeHHOoro uMnmHapa ¢ noMoLLblo Teopemsbl [aycca
54 lMoTeHumnan aneKkTpocTaTU4eCcKoro Nons.
55 MoTeHuman nons 3apskeHHoN cdepbl
56 B3anmocBssb Mexay Hanps>KeHHOCTBIO U NOTEHLMaNom
57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E
58 lMocTosiHHbIN anekTpuyeckmn Tok. Cuna Toka. BekTtop nnoTHOCTM Toka
59 3akoH Oma B uHTerpanbHon u guddepeHumansHon opmMax.
60 OnekTpoaBuXyLLast cuna UCTOYHMKA ToKa
61 3akoH [xoyns JleHua B nHTerpanbHon u anddgepeHumanbHon gopmax
62 OnekTpudeckoe none B BellecTBe. [MonspHbIe U HENONAPHbIE AUINEKTPUKM
63 [nanekTpykn BO BHELLUHEM 3MeKTpuyeckom none. Bektop nonsapusosaHHoOCTU. [AnanekTpuyeckas
NPOHNLIAEMOCTb
64 MarHnuTtHoe norne B Bakyyme. BekTop MarHMTHOW MHAYKLMMN
65 MHAyKuMa MarHUTHOIO Nonsi NPAMONMHENHOIO NPoBOAHMKA ¢ TokoM. 3akoH Buo Casapa Jlannaca
66 Mone kpyroBoro Toka
67 3akoH AMnepa. Pamka ¢ TOKOM B MarHUTHOM norie
68 |Cuna lNopeHua
69 lMoTok BekTOpa MarHUTHOM MHAyKuun. Teopema Naycca Ans nHayKuMmM MarHMTHOro nons
70 |Teopema 0 UMPKYNALMN UHOYKLUUN MarHAUTHOrO NOMs N0 3aMKHYTOMY KOHTYpPY. 3aKOH MOMHOro Toka.
71 MarHuTHoe none coneHomnaa. MarHuTHoe none Topouaa
72 fABneHve anekTpomarHuTHon nHaykumm. 3akoH ®apages fleHua
73 AeneHve camomHaykuun. IHOYKTMBHOCTL KOHTYpa
74 BsanmHas nHgykuusa. TpaHcdopmaTtop
75 OHeprus aneKkTpnu4ecKkoro n MarHUTHoro nons. Bektop MNMonHTUHra
76 YpaBHeHus MakcBenna B MHTerpaneHown bopme Ans Bakyyma
77 MarHuTHOoe norne B BelecTBe. BekTop HamarHn4eHHoCTN. HanpsikeHHOCTb MarHMTHoOro nons. MarHutHas
NPOHNLIAEMOCTb
78 YpaBHeHua Makceenna B auddepeHumansHon dpopme
79 Bugbl marHeTukoB. [JnamarHeTMku 1 napamarHeTuKu
80 |PeppomarHeTukm
81 OnekTpoMarHuUTHble BoMnHbl. CBOMCTBA 3NEeKTPOMarHMTHbIX BOJSTH
82 MHTepdepeHuns ceeTa
83 MHTepdepeHUmMst B TOHKNX MIIEHKaX




84 MpuHumn MNovireHca ®peHens
85 |Omdpakumsa ceeta. Metoq 3oH PpeHens
86 Oudpakuuna dpayHrodepa Ha wenu. AndpakumoHHaa  pelueTtka
87 Monsapwusaunsa ceeta. Bugbl nonspusaumm
88 Monsipusatopsbl. 3akoH Mantoca
89 Monsapu3aumsa npu oTpaxeHun n npenomneHun ceeta. 3akoH bproctepa
90 [BoriHoe nyyenpenomneHne B kpuctannax. Auxpomam
91 WckycctBeHHOe aBoviHoe nyyenpenomneHmne. ddekTt Keppa
92 OnTnyeckasa akTMBHOCTb BellecTB. Addpekt Papages
93 PaccesaHue ceeta. 3akoH Panes
94 MornoweHne ceeTa. 3akoH byrepa
Cemectp 4
95 Tennosoe nanyyeHue. NoHaTne 06 abcontoTHO YepHOM Tene
96 3aKoHbI TENSI0OBOro U3ny4yeHus
97 dopmyna Panes-[xuHca. YnbTpaduonetosas katactpoda
98 'MnoTesa NnaHka. OHeprusa oToHa
99 dopmyna MNnaHka anst uany4yeHns abCcontoTHO YepPHOro Tena
100 [BHewHun dotoaddekT. 3akoHbl hpoToaddekTa
101 |Dopmyna SnHwWTenHa Ans dotoaddekTa
102 |3ddekt KomntoHa
103 |KopnyckynsipHO BOSIHOBOM yanun3aMm MUKPOOOBEKTOB
104 |'wnoTtesa ge Bpowins. BonHbl ae bponnsa
105 |Ocobble cBOWCTBa MUKPOOOBHEKTOB
106 |CooTHolleHus HeonpeaeneHHocTel Men3eHbepra
107 |CnencTBUs COOTHOLLIEHUS HeonpeaeneHHocTel Nen3eHbepra
108 |BonHoBas dyHKums. MNprHUMN cynepnosvumn B KBAHTOBOW MexaHuke
109 |YpaBHeHue LpeaunHrepa ans cBoGOA4HON YacTuLbI
110 |YacTtuua B 6eCKOHEYHO rnyboKoN OA4HOMEPHOW NOTEHUMAaNbLHON SMe. KBaHTOBaHME 3Heprum
111 |CtpoeHne atoma. OnbiThl Pe3epdopaa
112 |MNoctynaTtkl Bopa
113 |OnbiT dpanka n MNepua
114 |Teopus bopa atoma Bogopoaa v Bogopoaonoao6HbIX MOHOB
115 |3akOHOMEpPHOCTM B aTOMHbIX CNeKTpax
116 |HepoctaTtku Teopum bopa
117 |YpaBHeHwue LpeaunHrepa onst atoma Bogopoaa
118 |KBaHTOBbLIE uncna. [pocTpaHCcTBEHHOE KBaHTOBaHME
119  |MNpuHumn Maynu
120 [MHorosnekTpoHHble aToMbl. [leproanyecknii 3akoH MeHgeneesa
121 |3oHHada Teopus TBepAbIxX Ten. MeTannbl, AU3NEKTPUKU
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. MetactabusnbHbIN YpOBEHD
131 |YeTblpexypoBHeBasi Cxema nasepHon reHepauum
132 |HekoTopble NpUMeHeHWs Nia3epHOro U3nyyeHus
133 |CTtpoeHme aToMHOro sigpa. QHeprus CBA3N HyKNOHOB B sgpe. 3oTonbl
134 |dedbekT macchl. YaenbHasi 3HEprus 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 |AnepHbin peakTop

140 |TepmosinepHas peakumsi

141 BsaumopgeincTtaune paanoakTnBHOIro n3nyvyeHunda ¢ sBellecTtsBoMm. Buonoruyeckoe gencreme paanoakTnBHOro
N3ny4vyeHunsa

142 |Knaccudmkaums anemeHTapHbIx Yactuu,. MNoHsaTMe o ctaHaapTHOW Mogenm

143 |KBapkoBas mogenb sgpa

5.2.2 TunoBble TECTOBbIE 3a4aHus

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

1. TBepaoe Teno BpallaeTcs BOKPYr HENOABWMXXHOM OCK MO 3aKoHy ¢ = 6t-2t%, paa. Haltn yrnoBoe yckopeHve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccown 2 kr nepemeryaetca cunon F Boonb ocu x. KoopanHaTta Tena MeHsieTcs no 3akoHy x=2t2+t +1,
M. Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnutyga 3aTyxalowmx KkonebaHuin MasiTHUKa yMeHbluMnach B € pa3. KakoB koadhpumumneHT
3atyxaHus 3?

4. B HEKOTOpOWN TeMMepaTypHOM 0BnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMBI MEHSIETCS C TEMMEPATYPOW
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

obpatnmom HarpeBaHum B aTon obnactu ot T1 =100 K go T2 =200 K?

5. B anektpocTtaTnyeckom none, o6pasoBaHHOM CUCTEMOW pacnpemerneHHbIX 3apsaoB, NOTEHLMAN MEHAETCS Mo
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPUYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb ANEKTPOHA, MPOLLEALLErO YCKOPSHIOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cuna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 A0 4A B TeyeHune 4c. Onpenenntb 3apsad, npoLleawmin
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHbIi NOTOK Yepe3 coneHoua paseH 125B6. MHAOykTMBHOCTL aToro coneHoupaa 5MH. Onpepenutb
KONMYecTBO BUTKOB corileHomaa, eCnun no Hemy npoTekaeT TOK curon 5A.

9. Nlyy cBeTa, npoxoas Yepes cnow neaa (n1 =1,31), nagaeT Ha anMasHyo NNaCTUHKY (n2 =2,42), yacTnyHoO
oTpaXxaeTcs, YacTU4YHO npenomnseTcs. Kaknum gormkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIN Ny4 ObIN MakCUManbHO NONSAPU30BaH?

10. OnpegenuTb ANVHY BOJHbI, OTBEYAKOLLEN MaKCMMyMYy UCNyCKaTeNbHON CNOCOBHOCTU abCoNTHO YepHOro
Tena, ecnv ero sHepreTmyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOSMEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYEHNEM
¢ AnvHom BonHbl 200HM.

12. Kakomy yrny paccesiHus oTBe4daeT MakCMManbHOEe KOMNTOHOBCKOE CMELLEHME OJTMHbI BOSTHbI?

13. Hantn gnuHy BonHbl ge Bponna gns anekTpoHOB, NpoLUeWwmX YCKOPSHOWYH pPasHOCTb NOTEeHLMaroB
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeyb.

14. QnuTenbHOCTb BO30YXAEHHOro cocTodHMs atoma Bogopoda 10 c. Yemy paBHa HeonpegeneHHOCTb B
onpegeneHnn sSHepPreTMYeckoro ypoBHs atoma?

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl oOLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMeXXyTo4yHoM aTrectauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obyqatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHas + MuncbmeHHas KomnbloTepHOE TECTMpPOBaHME NHas

5.3.3 OcobeHHOCTU NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

*Bo3MOXHOCTb NONb30BaTbLCA CNPaBOYHLIMU TabNMLUaMM, KanbKynaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YuebHasa nutepaTtypa

ABTOp | 3arnasue | MN3paTenbcTBO ["oa nspaHus | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Borkos, A. ®.,|Kypc dmankun. B 2 tomax. T.1. http://www.iprbooksh
Jlymnwnesa, T. M. dusnyeckmne OCHOBbI . . op.ru/105812.htmi
JoHeuk: [loHeLKkni
MexaHukn.  MonekynsipHas o
HaLMOHaIbHbIN
dusmka M TepMoaMHamuKa. _ 2019
TEXHUYECKUI
OnekTpocTaTuka.
N N YHMBEpCUTET
MOCTOSIHHBIN 3NEKTPUYECKUIA
TOK. QNEeKTpoOMarHeTn3m
KpacHos, rn. O.,|Pusuka. B 2 vactsax. 4.1 KpacHospck: Cnbupckuii http://www.iprbooksh
Kyopssuesa, O. A, rocyfapCTBEHHbIN op.ru/107230.html
MapkoBa, O. O, YH/BEPCUTET HayKu U 2020
FOwkoea, E. HO. TEXHOMOMNN NMEHU
akagemuka M. ©.
PelweTHeBa
Omutpunesa, E. . dusnka Caparos: An Nu 3p 2019 http://www.iprbooksh
Mepgua op.ru/79822.htmi
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
MepmuHos, A. B.,|O6was odwusnka. 3agaum c| Capatos: BysoBckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLeHnamm obpasoBaHue op.ru/95156.html
CtenaHoBa, B. A.|®usuka. Y.2. AnekTpnyectso Mockea: VanaTenseKuii http://www.iprbooksh
YBapoga, n. ®.,[n marHeTnam. OnTuka - /130 2014 op.ru/98109.htmi
Oom MNCnC
KanytkuHa, [. E.
HacoHos, A. O.|Pusnmka B npumepax u| BapHayn: AnTaiickuit http://www.iprbooksh
HoBuunxuHa, T. W.,|3agavax rocyaapCTBEHHbIN 2017 op.ru/102878.html
[eHucosa, H. H. negarornyeckum
yHUBEpCcUTEeT
31031H, A. B.,|®u3uka. Y.1. MexaHuka Mockea: AkameMudeckuil http://www.iprbooksh
Mockoeckun, C. B, ) A 2020 op.ru/110169.htmi
npoekT
Typos, B. E.
OkoHomoBa, J1. H.,|Pusmka: anektpuyectso U http://www.iprbooksh
Mygpeuosa, J1. B.,|marHeTtunsm. Y. 2 . o op.ru/98087.html
. MockBa: N3gaTenbckun
Jlorayés, n. n., Tlom MACIC 2015
Mypartos, P. 3,
Yepeneukon, E. b.
CtenaHoBa, B. A.,|®u3uka. MexaHuka 1| Mocksa: Mispgatenbckuii 2020 http://www.iprbooksh
YBaposa, U. ©. MornekynspHasi ousnka Oom MNCunC op.ru/106744.html
Bonkos, A. r.,|Kypc dwmsumkun. KsaHTOBas EkaTepuHbypr: http://www.iprbooksh
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6.3 NMepeyveHb NULEH3MOHHOIro U CBOGOAHO PacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

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

Ayautopus OcHalueHne

MynbTmeaminHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, Aocka
JlekunoHHas y A PYA H P A
aygutopus

CneumnanuavpoBaHHas mebenb, Aocka
YuebHas ayamtopus
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