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

BbICLLIEr0 0Opa3oBaHus

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

Ceprudurar

Brageren

| JMeiictButenen

cHCTeMe YIeKTPOHHOI'0 JIOKYMeHT00GopoTa

NPOMBINLTEHHBIX TEXHOJIOrHil B JIN3aiiHa»

¢ 12 suBaps 2024 1. no 12 anpesst 2025 r.

01 51 53 ¢3 00 £5 b0 ab be 4e a6 €7 63 84 98 d0 69

Pymun Anexcannp EBrenseBm1, epBEIif IpopeKTOp, MPOPEKTOp MO yIeGHOl paboTe

HopmHHKUK 21eKTPOHHOT0 JoKyMeHTa, noanucannoro I, xpannres B

PI'bOY BO «Canxr-llerepdyprekuii rocy1apcTBeHnblii yHHBepCHTET

YTBEPXOARO
MepBbii NpOpeKTOp, MPOPEKTOP MO

A.E. PyguH

Pabouasi nporpamma AUCUMVNINHLI

| 61.0.12

Y4ebHbIN nnaH:

Kadpenpa:

[ 52 ]

| dunanka

2024-2025 15.03.04 MNTA ATInYBMIK 3AO Ne1-3-149.plx

Ddnsnkn

HanpaBneHme NOoAroToOBKU:

(cney

NanbHOCTb)

Mpodunb noaroToBku:
(cneunanusauus)

YpoBeHb 06

pa3oBaHUA:

dopma oby4eHus:

MnaH yye6HOro npouecca

15.03.04 ABTOMaTU3aUUA TEXHOMNOMMYECKUX NPOLLECCOB U NPOM3BOACTB

ABTOMaTU3aUMA

Oakanaepuart

3a04HadA

TEXHOJTOMM4YeCKnx

npoueccos n
MHOrooTpacneBbiX NPON3BOACTBEHHbIX KOMMJIEKCaXx

ynpaeneHnsa B

KoHTakTHas paboTta oby4vatomxcs N
Tpynoé dopma
CewmecTtp Cam. | KoHTpornb, MKOCTE NPOMEXYTOUHOIA
(kypc ans 3A0) MpakT. J1a0. paboTa yac. ’
Jlekumu 3aHSTUS 3aHSTUS 3ET artrecrayum
1 YT 12 4 4 120 4 4 3aueT
PMna 12 4 4 120 4 4
5 YT 16 8 8 238 18 8 SkaaMeH
PMng 16 8 8 238 18 8
Vroro ML 28 12 12 358 22 12
PMna 28 12 12 358 22 12

CaHkT-lNeTepbypr

2024




Pabouas nporpamma aucumnivHbl COCTaBNeHa B COOTBETCTBMM C heaeparbHbiM rocygapCTBEHHbIM 06pa3oBaTeNbHbIM
CTaHgapToM Bbiclwero obpasoBaHuMst no HanpaeneHuio noarotoBkn 15.03.04 AsTOMaTM3aumns TEXHOJTOTMYECKMX
NpoLeccoB U NPOU3BOACTB, YTBEPXKAEHHBIM Npukazom MuHobpHaykm Poccun ot 09.08.2021 r. Ne 730

CocraButenb (K):

KaHanaaTt Musnko-maTeMaTmyecknx Hayk, [JloueHT PymbiHcKkas U.I".

KaHaMaaT TeXHUYeCcKnx Hayk, [JoueHT Jlypee B.B.

Ot kadbeapbl cocTaBuTens: MBaHOB KOHCTaHTUH
3asegyowmn kadeapon onsnkm eoprneBuny

Ot BbINycKkatoLLen kacdeapsi: OHTUH Butanun Akosnesny

3asegyowun kagenpom

MeToaunyeckuin otaen:




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 BEJTIMYNHbI N egUHULbI UX M3mepeH|/||7|

YmeTtb: QDOpMyJ'IVIpOBaTb NOCTaHOBKY 3a4a4 B TEpPMUHAX Knaccumyeckom CbVI3VIKVI;
NPUMEHATHb Tpe6yeMb|e MaTemaTnveckme QJOpMyJ'IbI CbVI3VI‘-IeCKVIX 3aKOHOB OJ14 peLeHnd NoCTaBMEHHOWN 3a4a4u.

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
== MHHoBa
HavmeHoBaHue n cogepxaHnve pasgenos, | § 23 CcP HHOBaLl.
Tem 1 vueb ” s 9 Jlex Mp. na6. opmebl
y4ebHbIX 3aHATUN 3 2o (vacel) o
oL (vachkl) | (wacsl) | (4achkl) 3aHATUN
Pasgen 1. MexaHuka. Teopus
OTHOCUTENBLHOCTYU
Tema 1. KuHemaTuka nocTynaTenbHOro
OBWXEHNSA
MpakTnyeckoe  3aHsATUHE. KuHemaTuka
NnocTynaTensLHOro ABUXEHUS 1 1 1 9 ra
JlabopaTtopHas paboTa. BegeHne B
Teoputo NOrpeLlHoOCTEN. MeToapbl
06paboTKn pe3ynLTaTtoB U3MepeHui
Tema 2. KuHemaTuka BpaliatenbHOro
OBWKEHNSA 1 1 4 r
MpakTnyeckoe 3aHsATME. KnHemaTuka
BpaLlaTesibHOro ABWKEHNS 1
Tema 3. [OuHamuka nocTynaTensHOro
OBUXeHMs  TBepaoro  Tena.  3aKoHbl 1 7
HeioTtoua
Tema 4. [OuHamuka BpawatensHOro 1 7 r
OBuXeHus  TBepporo  Tena.  MomeHT
Tema 5. CaoKncTtBa npocTpaHCTBA MU
BpeMeHU. 3aKkoHbl COXPaHEHUsI 3JHepruu,
uMnynbca, MOMeHTa UMnynbca 1 1 8
MpakTuyeckoe 3aHsTHe. 3akoHbl
COXpaHeHWs 3Heprn1, UMMynbca, MOMeHTa
umnynbca
Tema 6. MoctynaTbl ONMHLWTEeNHa. 8
OnemeHTbl  crneuvanbHON Teopun




Tema 7. [lpyHUMN  9KBMBANEHTHOCTW.
MoHaTne 06 obuen Teopun
OTHOCUTENIBHOCTH.

Pasgen 2. MexaHuyeckne konebaHus u
BOJTHbI

Tema 8. CgobogHble rapMoHMYeckue
konebaHua. CnoxeHne konebaHun.

Tema 9. 3artyxawwme U BbIHYKAEHHbIE
konebaHusi. Pe3oHaHc.

JlabopaTopHas pabora.
"OKcrnepMMeHTanbHoe onpegeneHue
yckopeHve  cBobogHOrO  MageHus ¢
NOMOLLIbI0 MaTEMaTUYECKOro MasiTHMKa"

Tema 10. Ynpyrne BonHbl. BonHosoe
ypaBHEHWE.

Pasgen 3. MonekynsipHas dusnka wu
TepmMoguHamMmumka

Tema 11. MKT mnpeanbHbIX rasoB. 3akoHbI

Asoragpo, [HanbToHa. YpaBHeHue
MenpgeneeBa-KnanenpoHa.
Tema 12. BHyTpeHHaA 3Heprus

TepmogmHamudeckon cuctemol. [lepBoe
Ha4yano TepMOAVHaMUKMU.

Tema 13. Pabota TepmoaMHaMUYECKON
cuctembl.  TennoeMKoCTb.  YpaBHeHue
Mawepa.

Tema 14. W3sonpoueccbl. Pabota B
nsonpoueccax. AamadaTmdecknii npouecc.

ra

ra

ra

Tema 15. OHTponus. Brtopoe Hauano
TepmoanHamukun. Teopema HepHcta
lMpakTnyeckoe 3aHaTme. Msonpoueccel. [epBoe
1 BTOpOE Havyano TepMOANHaMUKM

Tema 16. Cratuctuyeckme pacnpeneneHus
Makceenna v bonbumaHa. BapomeTpuyeckas

dopmyna

Tema 17. fABneHusa nepeHoca. ArperaTtHoe
COCTOSIHME BELLECTBA

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauus
(3auver)

12

120

0,25

Pasgen 4. OnekTpu4ecTso

Tema 18. JnektpocTaTuka. OnekTpuyeckue
3apsagbl. 3akoH KynoHa. [MpocTpaHCTBEHHOE
pacnpegenexHve 3apsga. MpuHUMN
cynepnosnuum.

MpakTnyeckoe 3aHATMe. 3akoH  KynoHa.
Mopgenu To4ye4HOro 3apsga u pacnpegeneHuns
3apsga  BOONb  JIMHUKM, MNOBEPXHOCTW, MO
06bemy. NpuHUMN cyneprnosunLmm cun.

Tema 19. OnekTpuyeckoe none B BaKyyme.
HanpspkeHHOCTb 3MNeKTPUYECKOrO nonsi.
[unonb B aneKkTpu4eckom norne.
JlabopaTtopHasa pabota. BBogHOe 3aHATUE
"OnekTpouameputensHele npubopbl.  Knacc
TOYHOCTU 3NEKTPOM3MEPUTESNBHBLIX NPUOOPOB.
OnpeneneHve norpewHoctTn npubopa no
Kraccy To9dHocTn"

ra




Tema 20. TlloTok BekTOpa HaMPsPKEHHOCTH
anekTpuyeckoro nons. Teopema [aycca ansa
Bektopa E. lNpumepbl npumMeHeHUss TeopeMmbl

[aycca.
lMpakTnyeckoe  3aHATHE. HanpskeHHOCTb
3NEKTPOCTaTU4ECKOrO nons. MpuHUMN

Cynepnosnumm anektTpuyecknx nonen. MoTok
BekTopa E.

Tema 21. PaboTta cun 3nekTpocTaTU4eckoro
nonsa. Uupkynauua Bektopa E. Teopema o
LMpKYnauuu. lNoTeHuwnan. B3anmocsssb
HanNpsHKeHHOCTW M NoTeHunana.

MpakTnyeckoe 3aHATMe. Teopema [Maycca ans
BekTopa E. lNoTeHuman anekTpocTtaTuyeckoro
nond. Bs3auMmocBs3b  HanpsKeHHOCTU U
noteHumana.

Tema 22. OrnekTpunyeckoe none B
ananekTtpukax. Bektop D. [Quanektpuyeckas
npoHULaemMocTb. pruMepbl BbIYUCNIEHMS MONS
B AWSNEKTPUKE

JTabopaTopHas paborTa. Pasgen
"OnekTpnyecTeo”

ra

Tema 23. OnekTpuyeckminn Tok. 3akoHbl Oma n
xoyns-JleHua B WHTEerpanbHomn "
andpepeHymansHon gopme.

Paspgen 5. MarHeTuam

Tema 24. MaruutHOE none B Bakyyme.
MarHuTtHaga uHaykums. Cuna JlopeHua. 3akoHbl
Amnepa u buo — Casapa - Jlannaca.
MpakTuyeckoe 3aHATUE. MarHuTHOoe none B
Bakyyme. 3akoH Buo-Casapa-Jlannaca. 3akoH
Amnepa. Cuna JlopeHua.

Tema 25. Totok Bektopa B. LUupkynauyus
Bektopa B. 3akoH nonHoro Toka. [lons
coneHovga u Topouga.

Tema 26. MarHutHoe none B BellecTBe.
MonekynsipHas npupoga ava - "
napamarHetmama. deppomarHeTunsm.

ra

Tema 27. SnekTpoMarHuTHas UHAyKuus. 3akoH
dapages — JleHua. SHeprusa aneKkTpMyYecKoro u
MarHMTHOro nonemn.

JlabopaTopHas pabota. Pasgen "MarHetnsm"

Tema 28. CamouHaykums. WHOYKTUBHOCT.
BsaumHaga nHaykums. TpaHcdopmartop.

Tema 29. VYpaBHeHusa  Makceenna B
WHTEerpanbHou dopme ans BaKyyma.
OudbdpepeHuunanbHas  cdopma  ypaBHEHMN
Makcsenna.

Pasgen 6. QnekTpomMarHMTHbIE BOJHbI

Tema 30. OnekTpoMarHuWTHble  BOJHbI.
CaonctBa ANEeKTPOMarHUTHbIX BOJH.
NcTouHukm 3NEKTPOMAarHUTHbIX BOJTH.
Oudbpakums n nHtepcepeHums.

Tema 31. Baanmopenicteue
3MEKTPOMArHUTHOIO  MU3Iy4YeHUs C BELLECTBOM.
Hucnepcus. 3akoHbl byrepa n Panes.

ra

Tema 32. EcTecTBEHHbIN M MONSPU3OBAHHbLIN
ceeT. MatemaTtuuyeckas mopenb. [lonyyeHue
nonsaprn3oBaHHOroO CBETa.

Tema 33. [BovHOe nyyenperiomrneHue.
Ouxponsm. MckyccTBeHHoe [BoWHoe
nyyenpenomneHne. 3Addekt Keppa. 3akoH
Mantoca




Tema 34. OnTnyeckas aKTMBHOCTb BELLECTB.
WckycctBeHHOE BpaLleHue NMAOCKOCTH
nonapusaumn. Odpdekt Gapages.

Pasgen 7. KeaHToBas npupoaa nany4eHus

Tema 35. TennoBoe Wu3nyvyeHMe W 3aKOHBbI
abcontoTHO YepHoro Tena. dopmynel Panes —
[xnHca un MNnaHka.

MpakTnyeckoe 3aHATUE. Tennosoe nsnyvyeHue.
3akoHbl CtedaHa-bonbumaHa n BuHa

Tema 36. BHewHuin doToadpdekt. 3akoHbl
doToapdpekta.  YpaBHeHWe — DWMHLWTENHa.
Od ekt KomnToHa.

MpakTnyeckoe 3aHsATME. BHeLwHun
doToadpdekT. Apdekt KomntoHa
JlabopaTtopHaa pabGota. Pasgen "KeaHToBas
dumamka"

Tema 37. CtpoeHne artoma. Teopuss bBopa
aToma Boopoza 1 Bogopoaonofo6HbIX MOHOB.
3aKOHOMEPHOCTU B aTOMHbIX CMEeKTpax.

ra

Tema 38. KopnyckynapHO-BOMTHOBOM LyasiuaMm.
BonHbl ne Bponns. CooTHoweHus
HeonpeaeneHHocTen 'enseHbepra.

Pasgen 8. KBaHTOBO-MexaHM4ecKkoe onucaHue
Matepun. AnemMeHTbl PU3MKM aTOMHOro aapa.

Tema 39. BonHoBas gyHKUMs. BpemeHHoe wn
cTauuoHapHoe ypaBHeHwus LLpeaunHrepa.

10

ra

Tema 40. YacTtnua B 6eCkOHEYHO rnyGokon
noTeHumanbHou sime. AToM Bogopoaa.
MpakTnyeckoe 3aHsATHe. Yactmua B
B6eckoHe4vHO rnyboKow NoTeHLUnansHon sme ¢
HENpPOHMLaEMbIMU CTEHKAMM

Tema 41. KBaHTOBbIE yucna.
lMpocTpaHCTBEHHOE KBaHTOBaHWe. [puHUMN
Maynu.

Tema 42. MHOroanekTpoHHble aToOMbl.
Mepnoguyeckun 3akoH .. MeHpeneesa.

Tema 43. KBaHTOBbIE CTaTUCTUKMN.
Cratuctnka ®epmu — [Oupaka. YpoBeHb
Ddepmu.

Tema 44. 3oHHasa Teopus TBEPAbIX TEN.

Tema 45, KoHTakTHas pasHOCTb
NnoTeHUManos. TepmoanekTpnyecTso.
OdpekT 3eebeka. Tepmonapa.

Tema 46. p-n - nepexog,.
MonynpoBogHukoBblie Npubopbl.  OddhekT
MenbTbe.

Tema 47. Jlasepsbl. BbIHYXOeHHoe
usnydyeHne. Tpex- W YeTblpeXypoBHEBas
cxema nasepHon reHepaumn. Tunbl Nasepos.

Tema 48. CTpoeHne aTOMHbIX 94ep. AHeprus
CBSI3W HYKMNOHOB. fAaepHble cunbl. Mogenu
anpa

Tema 49. EcTecTBeHHasa paguvoOaKTUBHOCTb.
3akoH paguoakTMBHOrO pacnaga. Bwugpl
pacnagos. [paBuna cMeLLeHns.

Tema 50. eneHne aTtomHbIx gaep. LlenHaa
peakuusi. AaepHble peakTopbl.

Tema  51. Buonornyeckoe  gencreue
paguoakTMBHOrO u3ny4veHus. [lMoHsiTe o6
3NeMEHTapHbIX YacTuLax.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

16

238




KoHcynbTaumm 1 npoMexyToyHas 5 13
aTTectaums (Ok3ameH)

Bcero koHTakTHas pa6ota u CP no 57.25 371
AvcuMnvHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOoTpeHo

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBAHUA pPe3yrbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kog HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHus
KoMneTeHuun cpeacTea
dopMynunpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbLI OU3MKMN.
Pasnnyaetr n ob6ocHoBbiBaeT BbIGOP M3MepuTenbHbIX MNpubopos.|Bonpockl ans YCTHOro
OMK-11 Onpepensiet cuctemy npubopa, LeHy OeneHus 1 ero norpeLHocTb,|cobecenoBaHus

peluaeT TUNOBble Ka4eCTBEHHbIE N KONMYECTBEHHbIE 3a4aqn. MpakTnko- opMeHTUpOBaHHbIE
CooTtHocuT crnocoObl 06paboTkm pesynbTaTos y4yebHoro|3agaHus
nabopaTopHOro SKCNepUMeEHTa C arieMeHTaMN TEOPUUN NOrPELLHOCTMW.

5.1.2 Cnucrtema 1 Kputepmm oLeHNBaHUA

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHme

MNMucbmeHHasn paboTa

Ob6yyatowmiica nokasbiBaeT

5 (oTnn4yHo
( ) BCECTOPOHHEE U rnybokoe 3HaHue

OCHOBHbIX (PU3NYECKNX 3aKOHOB, CBOBOAHO
OPUEHTUPYETCSI B OCHOBHbIX MOHATUSIX,
TEpMUHAX W onpeneneHnsix npu OTBeTe;
ycBoun OCHOBHYO " 3HaKom c
OONOMHUTENBHON NUTepaTypomn; obbacHAeT
B3aMMOCBS3b  OCHOBHbIX  (PU3NYECKNX
3aKOHOB U UX 3HAYeHWe ANs NOocrneayoLen
npodeccnoHanbHom [eAaATenbHOCTY;
nposiBNsSieT TBOPYECKME CMocobHOCTU WU
LUMPOKYIO 9pyauuMil0 B UCMOSb30BaHUK
y4ebHoro matepuana.

O6yyatoLmincss NokasbiBaeT [OCTaTOYHbIN
YPOBEHb 3HAHWA OCHOBHBLIX (PUIUYECKUX
3aKOHOB, OPWEHTMPYETCA B  OCHOBHbIX
MOHATUSIX U ONpedernieHusix;  YCBOWII
4 (xopoLuo) OCHOBHYI0 nuTepartypy; gonyckaeT
He3HauuTeslbHble MOrpeLIHOCTY npw
OTBETax Ha BOMPOCbI 3K3aMEHALMOHHOIO
Guneta UM  [OMNOSHUTENbHbIE  BOMPOCHI
npenopaeaTensi.

Ob6yyatowwmiica nokasbiBaeT 3HaHuA
y4yebHOro maTepmana B MUWHUMaNbHOM
obbewme; MOXeT cchopmynupoBaTtb
dusnyeckune 3aKOHblI, NOHATUSA n
onpefeneHnsi, HO npwu 3TOM, Aonyckas
GonbLLOe KONMUYECTBO HEMNPUHLMNUANbHbIX
OLIMBOK; 3HAKOM C OCHOBHOW NMTepaTypou;
JonyckaeT CyLleCTBEHHble oWwunbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKOBOACTBOM Mpenogasarens.

3 (yooBneTBOpUTENbLHO)




OOyuvamowmica He MMeeT [O0CTaTOYHOro
YPOBHS1 3HaHWSI OUCUMMIMWHBI, HE MOXET
ccopmMynmMpoBaTh OCHOBHble huamdeckme
3aKOHbI; MN1I0X0 OPUEHTUPYETCSI B OCHOBHBIX
2 (HeyOoBMNETBOPUTENBHO) | MOHATUSAX N ONpeneneHnsx; NoXo 3Hakom
C OCHOBHOW NUTepaTypon; JonyckaeT npu
OTBETE Ha 3K3aMeHe CyLleCTBEHHbIE
OLMOKM N HE MOXET YCTPaHUTb UX Jaxe
no4 pykoBOoACTBOM npenogaBaTens.

OO6y4atowmica nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHMEe OCHOBHbIX PU3NYECKUX
3aKOHOB, CBOOOOHO OpMEHTUpYeTCA B
OCHOBHbIX NOHATUSAX, TepMUHax "
ONpEeLEeneHnsix; YCBOUIT  OCHOBHYD MU
3HAKOM C LOMNOSIHUTENBbHOW NUTepaTypow;
MOXeT O0BACHUTb B3aMMOCBSI3b OCHOBHbIX
PU3NYECKUX 3aKOHOB W MX 3HAYEeHMEe Ans
nocnegyoLlemn npodeccnoHanbHom
OEeATenbHOCTN; NPOSBMseT TBOPYECKUE
CNocobHOCTN B MCMOSb30BaHMU y4ebHOro
mMaTepuana.

3ayTeHo

O6yyatlolmitics He UMeeT [O0CTaTOYHOro
YPOBHSI 3HAHUA OMUCLUMMUHBI, HE MOXeT
cpopMynMpoBaTb OCHOBHblE (DU3NYECKME
3aKOHbI; NNTIOXO OPUEHTUPYETCH B OCHOBHbIX
He 3auteHo MOHATUAX U ONpeAeneHnsx; Nnnoxo 3HakoM
C OCHOBHOW NWUTepaTypoi; AonyckaeT npu
oTBeTe Ha 3ayeTe CyLeCTBEHHble OLUUGKM
M He MOXeT yCTpaHuTb WX fOaxe nof
PYKOBOACTBOM NpenogasaTtens.

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 | DopMynnpoBKM BONPOCOB

Kypc 1

KnuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepmaanoVI TOYKU

KnuHemaTuka BpawaTesibHOro ABM>XeHus MaTepmaanoPl TOYKM U TBEpOOoro tena

Ces3b mexay NUHENHBIMU U YrnoBbIMN XapakTepucTtukamm OBmxeHua.

OuHamuka nocTynaTesibHOro ABMXeHus. MoHaTne LeHTpa nHepunun. 3akoHbl HbloToHa

MoHsiTne 06 mnMmnynbce, MOMeHTe nMnyribca, MOMEHTE CUJbl

MomeHT MnHepunmn TBepaoro tena

OuHamunka BpalwlaTesibHOro ABMXeHna TBepaoro tena. BTOpOﬂ 3akoH HbloToHa angd BpalwlaTesnibHOro
ABWXEHNA

npe,D,CTaBJ'IeHVIe 0O MexaHUYeCKom aHeprun. KuHeTnyeckas, noteHumanbHas aHeprus. Pab6oTta cunbl

3akoH COXpaHeHuA MeXaHU4eCcKomn SHeprnn

3akoH COXpaHeHua nMmnynbca

— -
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3akoH COXpaHeHnA MOMeHTa nMmnyrnbca

CeolicTBa npocTpaHCcTBa 1 BpeMeHn: O4HOPOAHOCTb NPOCTPAaHCTBA, N30Tponuna NpocTpaHCcTBa, OAHOPOAHOCTb

12 BpemeHn. CBA3b C 3aKOHaAMM COXpaHeHus

13 lNMpeobpa3oBaHnsA KOOPAMHAT U BpEMEHU B Knaccuyeckon uanke. MNpuHuun oTHocuTenbHoCTK Manunes
14 Moctynatel OJRMHWTENHa

15 MpeobpasoBaHus koopauHaT 1 BpeMenu JlopeHua

16 Cnepacteus us npeobpasoBaHuii JlopeHua

17 PenatueBucTckuin 3aKoH CrnoxxeHusi ckopocten. Penatmencrckas agMHamuka
18 Baanmocss3b macchl 1 aHeprum. Popmyna SNHWTENHA

19 MoHsiTe 06 obLer TeopMn OTHOCUTENBHOCTH

20 KonebatenbHoe ABwxeHne. [apMoHMyeckue nuHerHble konebaHus

21 CnoxeHue ogHOHaNpPaBIieHHbIX U B3aUMHO  MepneHAUKYNSPHbIX konebaHun
22 3aryxatoyme konebaHmsa




23 BbiHy>xaeHHble konebaHusi. Pe3oHaHc

24 BonHbl B ynpyron cpege

25 YpaBHEeHME NII0CKOW BOSHbI

26 BonHoBoe ypaBHeHune

27 OcHoBHble nonoxeHus MKT rasos. oeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, ansToHa

29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmoguHamunyeckas TemnepaTypa v gaBrneHue. YpaBHeHne
MenpgeneeBa-KnaneripoHa

30 Yucno cteneHen ceoboabl MONekyn naeanbHoro rasa. Pabota n BHYyTPEHHAS SHeprusa naeanbHOro rasa

31 lMepBoe Havyano TepMoaMHaMUKN

32 M3onpouecchbl

33 TennoeMKkoCcTb MaeanbHOro rasa

34 Apgunabatuyeckuii npouecc. YpaBHeHne agnabaThbl

35 MoHsiTne 06 aHTponum no Knayanycy. KauectBo aHeprum

36 Cratuctnyeckmii Bec. QHTponus no bonbumany

37 BTopoe Havano TepmoguHamunkm

38 PacnpeneneHue monekyn no ckopoctsiM (pacnpegenerHve Makcsenna)

39 BapomeTpuyeckas popmyna.

40 PacnpegeneHue monekyn no aHeprusim (pacnpegenexHve bonbumaHa)

41 dusnyeckas kuHeTnka. CpegHasa anvHa csobogHoro npobera v 3 eKTUBHLIV AuameTp MOMNEKyn

42 ABneHusa nepeHoca

43 ArperaTtHoe cocTosiHue BellecTBa. Kpuctannudeckue n amopdHbie Tena

44 YpaBHeHne COCTOSAHNA peanbHOro rasa. saotepMbl pearnbHOro rasa

45 da3zoBble nepexodbl. TporiHasa Touka

46 Mogenwu cTpoeHus xungkocten. [NoBepxHOCTHOE HaTsKeHne. KanunnsapHble aBrneHus

Kypc 2

47 OnekTpudeckue 3apsabl. Mogenb TOMEYHOro 3apsiia U MOAENU ¢ HenpepbIBHbIM pacnpegeneHuemM sapsaa

48 3akoH KynoHa. HanpseHHOCTb 3neKTpocTaTU4eCcKoro norsi.

49 [MoToK BEKTOpa HaMNpPs»KeHHOCTW aneKkTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

50 PacueT anekTpuyeckoro nons cdepbl ¢ NOMOLLb0 TeopeMbl ["aycca

51 PacueT anekTpuyeckoro nonst 6eCkoOHeYHOM NOCKOCTM C MOMOLLbIO TeopeMsl Maycca

52 Pac4eT anekTpnyeckoro nons 3apsbkeHHOro wapa ¢ NoMoLLbto Teopemsbl [aycca

53 PacueT anekTpuyeckoro nons 3apsyKeHHOro UMnmMHapa ¢ nomoLLblo Teopembl Maycca

54 MoTeHuman anekTpocTaTN4eCcKoro nons.

55 MoTeHuman nons 3apsKeHHon cdepbl

56 B3anmocss3b Mmexay HanpsiKeHHOCTbIO U NOTEHLMaroM

57 Linpkynauua sektopa E. Teopema o unpkynsaumm sekropa E

58 MocTosAHHBIN anekTpudeckuin Tok. Cruna Toka. BekTtop nroTHOCTM Toka

59 3akoH Oma B uHTerpanbsHon n guddepeHunansHon dopmMmax.

60 OneKTpOoABMXKYLLAS CUIa UCTOYHMKA TOKa

61 3akoH [xoyns JleHua B nHTerpansHon u anddepeHumansHon gopmax

62 OnekTpudeckoe none B BellecTBe. [MonspHbIe U HENONAPHbIE AUINEKTPUKM

63 [nanekTpykn BO BHELLUHEM 3feKTpuyeckom none. Bektop nonsapusosaHHOCTU. [JnanekTpuyeckas
NPOHNLIAEMOCTb

64 MarHnuTtHoe nore 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 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM MHAyKuun. Teopema [Naycca Ans nHayKuMmM MarHMTHOro nons

70 |Teopema 0 LUMPKYNALMN NHOYKLUUN MArHUTHOrO NOMs NO 3aMKHYTOMY KOHTYpPY. 3aKOH MOMHOro Toka.

71 MarHuTHoe none coneHomnga. MarHuTHoe none Topouaa

72 ABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages fleHua

73 AsneHve camomHaykumn. MHOYKTUBHOCTbL KOHTYpa

74 BsanmHas nHgykuua. TpaHcdopmaTtop

75 OHeprus anekTpMYeckoro u MarHMTHoro nonsi. Bektop MNonHTUHra

76 YpaBHeHus MakcBenna B MHTerpanbHown bopme Ans Bakyyma




MarHuTHoe none B BellecTBe. BeKTOp HaMarHM4eHHoOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nong. MarHutHas
NpoOHNLAEeMOCTb

77

78 YpaBHeHua Makceenna B auddepeHumansHon dpopme

79 Buabl marHeTukoB. [JnamarHeTvku un napamMarHeTukum

80 deppomarHeTUKn

81 SﬂeKTpOMaFHI/ITHbIe BOsHbl. CBONCTBA SNEKTPOMarHUTHbIX BOJTH

82 MHTepdepeHuns ceeTa

83 MHTepdepeHUMst B TOHKNX MITEHKaX

84 MpuHumn MNonreHca ®peHens

85 Oudppakumna ceeta. Metog 30H PpeHensi

86 Oudpakuuna dpayHrodepa Ha wenu. AndpakumoHHaa  pelueTtka

87 Monsapwusaunsa ceeta. Bugbl nonspusaumm

88 Monsipusatopsbl. 3akoH Mantoca

89 Monsapusaunsa npy oTpakeHnn n NnpenomMneHnn ceeta. 3akoH bproctepa

90 [BoriHOoe nyyenpenomneHne B Kpuctannax. Auxpomsm

91 WckyccTBeHHOe ABoriHOe nyyenpenomMmneHune. ekt Keppa

92 OnTnyeckasa akTMBHOCTb BellecTB. Addpekt Papages

93 PaccesaHune cBeTa. 3akoH Panes

94 MornoweHune ceeta. 3akoH byrepa

95 Tennosoe nanyyeHue. NoHaTne 06 abcontoTHO YepHOM Tene

96 3aKoHbI TENSI0OBOro U3ny4yeHus

97 dopmyna Paneda-[xuHca. YneTpadwmonetoBas katactpoda

98 'MnoTesa NnaHka. OHeprusa oToHa

99 |dopmyna MnaHka AN M3ny4YeHus abCoroTHO YepHOro Tena

100 [BHewHun doTtoaddekT. 3akoHbl hpoToaddekTa

101 |Dopmyna SnHwWTenHa Ans dotoaddekTa

102 |3ddekt KomntoHa

103 |KopnyckynsipHO BOSIHOBOM Ayanun3aMm MUKPOOOBEKTOB

104 [TwnoTe3a ge bponns. BonHbl ae bponns

105 |Ocobble cBONCTBa MUKPOOOBHEKTOB

106 |CooTHolleHus HeonpeaeneHHocTel Men3eHbepra

107 |CnencTBuUs COOTHOLLIEHUS HeonpeaeneHHocTel Nen3eHbepra

108 |BonHoBas dyHKums. MNprHUMN Cynepnosvummn B KBAHTOBOW MexaHuke

109 |YpaBHeHue LpeaunHrepa ansa cBo6o4HON YacTumLb

110 [|YacTtuua B 6eCKOHEYHO rnyboKoN OA4HOMEPHOW NOTEHUMaNbLHON SMe. KBaHTOBaHME 3Heprum

111 |CTtpoenune atoma. OnbiTbl Pe3epdopaa

112 |MNoctynaTtkl Bopa

113 |OnbiT $panka n MNepua

114 |Teopus bopa atoma Bogopoaa v BoAopoaonoao6HbIX MOHOB

115 |3akOHOMEpPHOCTM B aTOMHbIX CNeKTpax

116 |HepoctaTtku Teopum Bopa

117 |YpaBHeHwue LpeaunHrepa onst atoma Bogopoaa

118 |KBaHTOBbLIE uncna. lpocTpaHCcTBEHHOE KBaHTOBaHME

119  |MNpuHumn Maynu

120 [MHorosnekTpoHHble aToMbl. [leproanyecknii 3akoH MeHgeneesa

121 30HHas Teopua TBepAbiX Ten. Metannbl, AN3NEKTPUKN

122 |MNonynpoBogHukW. [IpOBOAMMOCTM P U N TUNOB

123 |CuUMMETPUYHbIE U AHTUCUMMETPUYHbIE BONHOBbIE PYHKUUN. B030HbI 1 hepMmnOHbI

124 |Ctatuctuka ®epmu-fupaka. YpoeHb depmu

125 |KoHTakTHas pasHOCTb NOTEHLManos

126 |TepmoanekTpuyecTBo. Tepmonapa

127 |p-n nepexop,

128 |[MNonynpoBOAHMKOBbLIE TPMOL,

129 |CnoHTaHHOEe 1 BbIHYXAEeHHOe n3ny4veHue. Jlasepobl

130 |TpexypoBHeBas cxema nasepHon reHepauun. MetactabusnbHbIN YpOBEHb

131 |YeTblpexypoBHeBasi Cxema nasepHon reHepauum




132 |HekoTopble NpUMEHeHWs NTa3epHOro U3nyyeHus

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

134 |dedbekT macchbl. YaenbHas a3HEprus CBsI3n HyKNOHOB B siApe. AaepHble cunbl

135 [Mopenwu agpa

136 |PagmoakTMBHOCTb. 3aKOH paanoakTMBHOMO pacnaga

137 |Buabl pagnoakTMeBHOro pacnaja

138 |AnepHble peakuun. LlenHas peakumsi Ha MeaIEHHbIX HEUTPOHAXxX

139 |AnepHbin peakTop

140 |TepmosinepHas peakums

141 BsaumopgeincTtaune paanoakTnBHOIro n3nyvyeHumda ¢ sBellecTtsBoMm. Buonoruyeckoe gencreme paanoakTnBHOro
N3ny4vyeHumsa

142 |Knaccudmkaums anemeHTapHbix Yactuu,. MNoHsaTMe o cTaHaapTHOW Mogenm

143 |KeBapkoBas mogenb sgpa

5.2.2 TunoBble TeECTOBbIE 3a4aHus

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3agaHUA (3agayu, Kenuchbl)

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

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

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

4. B HEKOTOpOIN TeMMepaTypHOM 0BnacTn SHTPONUA TEPMOAMHAMUYECKON CUCTEMBI MEHSIETCS C TEMMNEPATYPOW
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 3apsaaoB, NOTeHLMan MeHAETCs No
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTpMYeCcKoro nosns B ToO4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb ANEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cuna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 0 4A B TeyeHune 4c. OnpenennTtb 3apsd, NnpoLleawmmn
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHbLIN NOTOK 4Yepe3 coneHoua paBeH 125B6. MHAyKTMBHOCTL 3TOro comneHouga 5MH. OnpepenuTb
KONMYecTBO BUTKOB corleHomnaa, ecnmn no Hemy npoTekaeT TOK cunon 5A.

9. Jlyy cBeTa, npoxoas vepes cnon nbaa (n1 =1,31), nagaet Ha anmMasHylo NNacTUHKY (N2 =2,42), YacTU4HO
OTpaxaeTcsi, YaCTUYHO npenomnseTcs. Kakum gormkeH ObiTb yron nageHus,

YTOObI OTPAXEHHbIN My4 ObIN MakCUManbHO NONsAPU30BaH?

10. OnpegenuTb ANVHY BOJHbI, OTBEYAKOLEN MakCMMyMYy UCNyCKaTeNbHON CnocoOBHOCTU abCoNOTHO YepHOro
Tena, ecnv ero sHepreTmyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOSMEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NTyYEHNEM
¢ AnvHom BonHbl 200HM.

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

13. Hantn gnuHy BonHbl ge Bponna gna anekTpoHOB, NpoLLewnX YCKOPSHOWYH pasHOCTb NOTeHUManoB
Ap=100 B. Ha4anbHOM CKOPOCTbI0 ANEKTPOHOB MOXHO NpeHebpeYb.

14. QnutenbHOCTb BO30YXAEHHOro coctosHus atoma Bogopoga 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpegeneHnn SHepPreTMYeckoro ypoBHs atoma?

5.3 MeToanyeckue MmaTepuansl, onpeaensowme npoueaypbl oLeHUBaHUSA 3HaHUN, YMeHUW, BnageHumn
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4arowerocs K npoMeXXyTo4HoM aTTecTauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obyvatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMmu No AUCUmnIIMHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas

5.3.3 Ocob6eHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

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




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

ABTOp 3arnasue | MN3paTenbcTBO ["oa nspaHus | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Omutpunesa, E. . dunanka Caparos: An Nu 3p 2019 http://www.iprbooksh
Mepgua op.ru/79822.htmi
Kpactos, [l. O, |®Pusuka. B 2 yactsx. 4.1 KpacHosipck: Cuupckui http://www.iprbooksh
Kyapssuesa, O. A, rocyaapCcTBEHHbIN op.ru/107230.html
Mapkoea, O. IO, YH/BEPCUTET HayKu u 2020
FOwkoea, E. HO. TEXHOMOMMN NMEHU
akagemuka M. ©.
PeweTtHeBa
Bornkos, A. ®.,|Kypc dpumanku. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnwnesa, T. IM. dusnyeckmne OCHOBbI . . op.ru/105812.htmi
[oHeuk: JoHeuknn
mMexaHukn.  MonekynsipHas o
HaLMOHaIbHbIN
dur3mka u TepMoauHaMMKa. o 2019
TEXHUYECKNIA
OnekTpocTaTuka.
O N . YHUBEPCUTET
OCTOSIHHbIA 3NEKTPUYECKUI
TOK. DNIEKTPOMArHeTU3m
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
Bornkos, A. I.,|Kypc dwusmkn. KeaHTOBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|dunsmka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. dhenepanbHbI
yHUBEpPCUTET
CrenaHoBa, B. A.|®Pusuka. MexaHuka n| Mockea: N3pgaTenbckun 2020 http://www.iprbooksh
YBapoga, U. ®. MOneKynsapHasa usnka Oom MNCuC op.ru/106744.htmi
Kabnykosa H.C. ®dunsnka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHVKM WU MONEKYNSPHOWN cre.: crieryntg 2019 tp_ext_inf_publish.ph
dU3NKK p?id=2019125
CabbinuHckuia, A. B.  |[®u3anka B 3agavax Y.2.[Benropoa: Benropoackui http://www.iprbooksh
AnekTpocTaTtuka, rocyapCTBeHHbI op.ru/106207.html
NOCTOSIHHbIN TOK, TEXHOMOrM4YeCcKnmn 2019
3NEeKTPOMarHeTM3m yHuBepcuTeT um. B.T.
LWyxoea, 36C ACB
OkoHomoBa, Jl. H.,[®usmka: anektpuuectso w http://www.iprbooksh
Mygpeuosa, J1. B.,|marHeTtunsm. Y. 2 . . op.ru/98087.htmi
. MockBa: N3gaTenbckun
Jloraués, n. u., [lom MUCHC 2015
MyparTos, P. 3,
Yepeneukon, E. b.
CtenaHoBa, B. A.,|®u3uka. Y.2. OnekrtpuyecTtso Mockea: VanaTenseKusi http://www.iprbooksh
YBapoga, n. ®.,[n marHeTnam. OnTuka - /130 2014 op.ru/98109.htmi
Oom MNCuC
KanytkuHa, [. E.
MepmuHos, A. B.,|O6was dwusumka. 3agaum c| CapaTos: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLeHnamm obpa3soBaHue op.ru/95156.html
31031H, A. B.,|Punauka. Y.1. MexaHuka MocKaa: AKameMUYECKi http://www.iprbooksh
Mockosckun, C. B, ) A 2020 op.ru/110169.html
NpoeKkT
Typos, B. E.
HacoHos, A. O.[®usvka B npumepax wu| BapHayn: AnTanckuii http://www.iprbooksh
HoBunumxmna, T. W.,|3agayax rocyaapCcTBEHHbIN 2017 op.ru/102878.htmi
[eHucosa, H. H. negarormyeckmm
YHUBEPCUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1.EQMHBIN nopTan MHTEpHET TeCcTUpoBaHus B cdepe obpasoBaHusa [OnekTpoHHbin pecypc]. URL:http://www.i-
exam.ru/.

2 MHdopMmaumoHHas cuctema «EguHoe okHo gocTyna k obpasoBaTtenbHbIM pecypcamy» [QNEKTPOHHbIN pecypc.
URL:http://window.edu.ru/.

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

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

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

6.Matepuanbl  MiHdopMauuoHHo-o6pa3oBaTenbHON  cpedbl  3aouvHou  dopmbl  0bydeHns  CIM6IYMNTA
[OnekTpoHHBIN pecypc].

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

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

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CrorynTA. URL:http:/publish.sutd.ru/.




6.3 NMepeyveHb NULEH3UOHHOIro U CBOGOAHO pacnpPOCTPaHAEeMOro NporpaMMHoOro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalueHne

MynbTuMeguiiHoe obopyaoBaHue, cneumnanmapoBaHHas mebenb, Jocka
JlekunoHHas y A PYA H P A

ayautopus

CneumnanuavipoBaHHas mebenb, Aocka
YuebHas ayamtopus
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