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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

* Pacwwupute 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 q3VI3VI‘-IeCKVIe 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 damsmquKme 3aKOHbl U 0OBACHATD CbVI3VILIeCKVIe ABNEHUA ONnA pelweHua pas3nnyHbiX 3adad B
I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;

-ncnonb3oBaTb pasfindHbie MeTOoaUKU Cbl/l3|/|‘-|eCKI/IX I/I3MepeHI/IIZ, 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

KoHTakTHas paboTta

CP MHHoBaLU.

Jlek. Mp. J1ab. (4acel) copmbl
(4ackl) | (4acel) | (4acsr) 3aHATUM

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbLHOCTYU

Tema 1. KuHematmka nocTynaTenbHOro
OBWKEHNSA

MpakTnyeckoe 3aHsATME. KnHemaTuka
nocTynaTesnibHOro ABUXEHUS 1 1 1 9 ra
JlabopaTtopHas paboTta. BegeHne B
Teoputo NOrpeLlHoOCTEN. MeToapbl
06paboTKn pe3ynLTaTtoB U3MepeHui

Tema 2. KuHemaTuka BpallaTenbHOrof 1
OBWKEHNSA 1 y 4 r
MpakTnyeckoe 3aHsATME. KnHemaTuka
BpaLlaTenibHOro ABWKEHNS

Tema 3. [OuHamuka nocTynaTensHOro

OBWKEHMst  TBepaoro  Tena.  3akoHbI 1 7
HbloToHa

Tema 4. [OuHamuka BpalwlatenbHOro

OBwkeHuss  TBepgoro  Tenma.  MoMeHT 1 7 ra

MHepLmm




Tema 5. CaonctBa npocTpaHCTBA MU
BpeMeHU. 3aKOHbl COXpaHEHWUs1 3Hepruu,
UMMynbca, MOMeHTa MMMyrbca
MpakTnyeckoe 3aHATHE. 3aKoHbl
COXpaHEeHUs1 SHeprum, UMMyrbca, MOMeHTa
uMnynbca

Tema 6. MoctynaTbl ONHWTENHa.
OneMeHThI cneunanbHon Teopum
Tema 7. [TlpuHUMN  3KBMBANEHTHOCTMW.
MoHaTHe ob obuwen Teopun
OTHOCUTENbHOCTM.

Pasgen 2. MexaHu4yeckne konebaHus u
BOJIHbI

Tema 8. CgobogHble rapMoHMYeckue
konebaHua. CnoxeHne konebaHun.

Tema 9. 3artyxawwme U BbIHYKAEHHbIE
konebaHusi. Pe3oHaHc.

JlabopaTopHas paborTa.
"OkcnepuMeHTansHoe onpegeneHue
yckopeHue  cBoBOgHOro  nageHus ¢
NOMOLLIbIO MaTEMAaTUYECKOro MasTHNKA"

Tema 10. Ynpyrme BOnHbl. BomnHoBoe
ypaBHEHME.

Pasgen 3. MonekynapHas dumsmka wn
TepmMoguHamMmumka

Tema 11. MKT wmnpeanbHbiX rasoB. 3aKOHbI

Asoragpo, [anbToHa. YpaBHeHune
MeHaeneesa-KnanenpoHa.
Tema 12. BHyTpeHHas 3Heprus

TepMO,EI,I/IHaMI/I‘-IeCKOl;I CUCTEMBbI. I'IepBoe
Ha4yalio TepMmoanNHaMUKN.

Tema 13. Pabota TepmoanHammnyeckon
cuctembl.  TennoemkocTb.  YpaBHeHue
Mawepa.

Tema 14. MW3sonpoueccbl. Pabota B
nsonpoueccax. AamadaTmdeckuii npouecc.

ra

ra

ra

Tema 15. OHTponua. Brtopoe Hauvano
TepmoanHamukn. Teopema HepHcTa
MpakTnyeckoe 3aHaTme. Msonpoueccel. [epBoe
1 BTOpOE Havyano TepMOANHaMUKM

Tema 16. Ctatuctuyeckme pacnpeneneHus
Makcsenna u bonbumaHa. BapomeTpuyeckas

dopmyna

Tema 17. fBneHua nepeHoca. ArperatHoe
COCTOSIHME BELLEeCTBa

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauus
(3auver)

12

120

0,25

Pasgen 4. OnekTpn4ecTso

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

Mpaktnyeckoe 3aHATMe. 3akoH  KynoHa.
Mopenu TodeyHoOro 3apsga u pacnpegeneHus
3apsigja  BAOOMb  NIMHWW, MOBEPXHOCTWU, MO
o6bemy. MpuHLMN cynepnosnumm cun.

ra




Tema 19. OnekTpunyeckoe none B BakyyMe.
HanpspkeHHOCTb 3ANEKTPUYECKOro nonsi.
Ovnonb B aneKkTpu4eckom norne.
JlabopaTtopHass paboTta. BBogHoe 3aHATUE
"OnekTponameputenbHele  npubopbl.  Knacc
TOYHOCTU 3MEKTPOM3MEPUTENBHBIX NPUOOPOB.
OnpepeneHne norpewHocTn npubopa no
Kraccy ToyHocTtun"

Tema 20. T[loTOK BeKkTOpa HaNPSXKEHHOCTU
anekTpuyeckoro nons. Teopema [aycca ans
Bektopa E. lNpumepbl npumMeHeHUss TeopeMmbl

[aycca.
MpakTnyeckoe  3aHaTME.  HanpsikeHHOCTb
3NeKTpOoCTaTMYECKOro nons. MpuHLMN

cynepnosuuuun anektTpudecknx nonen. loTok
BekTopa E.

Tema 21. PaboTta cun 3nekTpocTaTU4eckoro
nonsa. Uupkynauua Bektopa E. Teopema o
LMPKYNALUNA. MoTeHuman. B3aumocss3sb
HaMNpsPKEHHOCTU U NoTeHumana.

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

Tema 22. AnekTpuyeckoe none B
ounanektpukax. Bektop D. [Quanektpudeckas
npoHuLaemocTb. Mprmepbl BblMUCHAEHMS NONS
B ANANEKTpUKe

JTabopaTopHas paborTa. Pasgen
"OnekTpnyecTBo”

ra

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

Paspgen 5. MarHeTuam

Tema 24. MarHutHOoe none B BakyyMme.
MarHuTtHaga uHaykums. Cuna JlopeHua. 3akoHbl
Amnepa u buo — Casapa - Jlannaca.
MpakTnyeckoe 3aHATWE. MarHuUTHoe none B
Bakyyme. 3akoH Bno-CaBapa-Jlannaca. 3akoH
Amnepa. Cuna JlopeHua.

Tema 25. Tlotok Bektopa B. LUupkynsauusa
Bektopa B. 3akoH nonHoro Toka. [lons
coneHovga u Topouga.

Tema 26. MarHutHOe none B BeLlECTBe.
MonekynsipHas npupoga ava - "
napamarHetmama. deppomarHeTnsm.

ra

Tema 27. SnexkTpoMarHuTHas UHAyKuus. 3akoH
dapages — JleHua. QHeprusa anekTpu4ecKoro n
MarHMTHOro nonemn.

JlabopaTopHas pabota. Pasgen "MarHetnsm"

Tema 28. CamouHaykums. WHOYKTUBHOCT.
BsaumHaga nHaykums. TpaHcdopmarop.

Tema 29. VYpaBHeHusa  Makceenna B
WHTerpanbHomn ¢opme ans BaKyyma.
OnddepeHumanbHas  opmMa  ypaBHEHUN
Makcsenna.

Pasgen 6. QnekTpoMarH1MTHbIE BOMHbI

Tema 30. OnekTpoOMarHWTHblE  BOJIHbI.
CsowictBa 3NEKTPOMAarHUTHbIX BOJH.
NcTouHukn 3NEKTPOMarH1THbIX BOJTH.
Oudbpakums n nHtepcepeHums.

ra




Tema 31. B3aumopgencTteue
3NEKTPOMAarHUTHOrO  U3nyyYeHusi C BELLLECTBOM.
Oucnepcus. 3akoHbl Byrepa n Panes.

Tema 32. EcTecTBEHHbIN N MONAPU3OBAHHLIN
ceeT. MaTtematnyeckas mogens. [lonydeHue
Nnonspu3oBaHHOro CBETa.

Tema 33. [BoviHOe nyyenpenomneHue.
Ounxpounam. UckyccTBeHHOoe OBONHOE
nyyenpenomneHve. Jddekt Keppa. 3akoH
Mantoca

Tema 34. OnTudeckass akTUBHOCTb BELLECTB.
MckyccTBeHHOE BpaLleHue NSIOCKOCTU
nonapusaumn. Odpdekt Gapages.

Pasgen 7. KsaHToBaga npupoga usnyyeHus

Tema 35. TennoBoe wusny4yeHMe © 3aKOHbI
abcontoTHO YepHoro Tena. dopmynbl Panes —
[xnHca un MNnaHka.

MpakTuyeckoe 3aHATUE. TennoBoe usnyvyeHune.
3akoHbl CtedaHa-bonbumaHa u BuHa

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

MpakTnyeckoe 3aHATHE. BHewHun
doToadpekT. Adhdekt KomntoHa
JlabopaTtopHasa pabGoTta. Pasgen "KeaHToBas
dumamka"

Tema 37. CtpoeHne artoma. Teopuss bopa
aToma Bogopoaa 1 BogopoaonoA06HbIX MOHOB.
3aKOHOMEPHOCTU B aTOMHbIX CMEKTpaXx.

ra

Tema 38. KopnyckynsipHO-BOMTHOBOW Ayanusm.
BornHbl ne Bponns. CooTHoweHus
HeonpeaeneHHocTen 'enseHbepra.

Pasgen 8. KBaHTOBO-MexaHU4eckoe onuvcaHue
Matepun. AnemMeHTbl PU3MKKU aTOMHOro aapa.

Tema 39. BonHoBas gyHKUus. BpemeHHoe wn
cTauuoHapHoe ypaBHeHwus LpeaunHrepa.

10

ra

Tema 40. YacTtnua B 6eCkOHEYHO rnyGokon
noTeHumanbHou simMe. AToM Bogopoaa.
MpakTnyeckoe 3aHsATHe. YacTtuua B
0eCkOHEeYHO rnyboKow NoTEHUMarbHON siMe ¢
HEeNpPOHML@aEMbIMU CTEHKAMM

Tema 41. KBaHTOBbIE yucna.
lMpocTpaHCcTBEHHOE KBaHTOBaHWe. [NpuHumn
Maynu.

Tema 42. MHOroanekTpoHHble aTOMblI.
Mepnoguyeckun 3akoH [.1. MeHpeneesa.

Tema 43. KBaHTOBbIE CTaTUCTUKMN.
Cratuctnka depmum — [Oupaka. YpoBeHb
Ddepmu.

Tema 44. 3oHHasa Teopus TBEPAbIX TEN.

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

Tema 46. p-n - nepexog,.

MonynpoBogHukoBblie Npubopbl.  OddhekT
MenbTbe.

Tema 47. Jlasepsbl. BbIHYXOeHHoe
usnyyeHne. Tpex- W YeTblpexypoBHeEBas
cxema nasepHou reHepaunn. Tunbl asepos.




Tema 48. CTpoeHune aToMHbIX saep. AHeprud
CBSA3N HYKMNOHOB. AaepHble cunbl. Mopenu 8
agpa
Tema 49. EctecTBeHHass pagMoOaKkTUBHOCTb.
3akoH paguoakTMBHOro pacnaga. Bwuabl 8
pacnagos. [paBuna cMeLLeHns.
Tema 50. [eneHne atomHbIX g9aep. LlenHas 8
peakuus. AoepHble peakTopbl.
Tema 51. bBuonornyeckoe  pgencrteue
paguoakTUBHOIO u3ny4veHus. [lMoHssTMe o6 7
3M1eMEHTapPHbIX YacTmLax.
WNtoro B cemecTpe (Ha kypce ansa 3A0) 16 8 8 238
KoHcynbTauum 1 npoMexyTodHas 5 13
aTTecTtaumns (Ok3ameH)
Bcero koHTakTHas pa6ota u CP no 57,25 371
AucuUnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4e6HbIM NiaHoM He NpeaycMoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
Moka3aTenu oueHMBaHWSA pe3ynbTaToB 0byyeHus
KoMneTeHuum cpencTea
dopmynunpyeT 1 MHTEpNpeTUpPyeT OCHOBHbIE 3aKOHbI:
MEXaHWKWN, MOMEKYNApHOM OU3NKN 1 TepMoAMHaMUKK, anekTpuyectea|Bonpocel ans YCTHOrO
ONK-1 W MarHeTuama, KBaHTOBOW (HU3MKN. cobecenoBaHus

PelwaeT TMNoBble 3agay4n Mo OCHOBHBLIM pasaenamM (uanku. MpakTrKo-OpNeHTUPOBaHHbIE
CooTHocut cnocobbl 06paboTkm pe3ynbTaToB yyebHoro|3agaHus
nabopaTopHOro 9KCNepUMMEHTa C AreMeHTaMn TEOPUM NOTPELLHOCTU.

5.1.2 Cuctema 1 Kputepmm oLeHUBaHUA

LWkana oueHnBaHus

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHme

MncbmeHHas paboTa

5 (oTnnyHO)

Obyuvatowmiica nokasbiBaeT
BCECTOPOHHEE U1 rnybokoe 3HaHWe

OCHOBHbIX (PU3NYECKMX 3aKOHOB, CBOBOAHO
OPUEHTUPYETCS B OCHOBHbIX MOHSATUSIX,
TEepMUHAX W OMNpedeneHuax npu oTeeTe;
YCBOWIT  OCHOBHYWO UM 3HakoM C
[AOMNONHUTENBHOM NUTEPaTYpPOI; 06 BACHSAET
B3aIMOCBSI3b  OCHOBHBIX  (PU3UYECKUX
3aKOHOB M VX 3HAYeHWe Ans nocrneayoLlen
npodeccuoHanbHoik [AeaTeNnbHOCTY;
NPosIBNSIET TBOPYECKME CMOCOGHOCTM W
WMPOKYIO 3pyAMLMIO B UCMOSb30BaHUK
yyebHoro matepuana.

4 (xopoLwuo)

OO6yyatowmiica nokasbiBaeT A0CTaTOYHbIN
YPOBEHb 3HAHWA OCHOBHbLIX (PU3NYECKMX
3aKOHOB, OPMWEHTUPYETCA B  OCHOBHbIX
MOHATUAX W OMPEefeneHusix;  yCBOW
OCHOBHYO nnTepartypy; aonyckaet
He3HayuTernbHble norpeLHocTn npu
OTBETax Ha BOMPOCblI 3K3aMEHALMOHHOIO
6uneta W OOMNOMHUTENbHbIE BOMPOCHI
npenogasarens.




Obyuvatowmiica nokasbiBaeT 3HaHus
y4yebHOro martepuana B MWHMMASIbHOM
obbeme; MOXeT cchopmynupoBaTtb
dpusmyeckmne 3aKOHB!, NOHATMSA n
onpegeneHns, HO Mpu 3TOM, [Jonyckas
6onblUOE KOMMYECTBO HEMPUHLMMMANBHbIX
owmnbokK; 3HAaKOM C OCHOBHOW NUTEpaTypo;
JonyckaeT CyLleCTBEHHble owunbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKOBOACTBOM Mpenogasarens.

3 (yooBneTBOpUTENbHO)

OOyuvamowmiica He MMeeT [O0CTaTOYHOro
YPOBHS1 3HaHWSI OUCUMMIMWHBI, HE MOXET
ccopmMynmMpoBaTh OCHOBHble huandeckme
3aKOHbI; MI10X0 OPUEHTUPYETCSI B OCHOBHBIX
2 (HeyooBMETBOPUTESNLHO) | MOHATUSAX N ONpeneneHnsx; NoXo 3Hakom
C OCHOBHOW NUTepaTypon; JonyckaeT npu
OTBETE Ha 3K3aMeHe CyLleCTBEHHbIE
OLMOKM N HE MOXET YCTPaHUTb UX Jaxe
no4 pykoBOACTBOM npenogaBaTens.

O6y4atowmica nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHMEe OCHOBHbIX PU3NYECKUX
3aKOHOB, CBOOOOHO OpWEHTUpYeTCcA B
OCHOBHbIX NOHATUSAX, TepMUHax n
ONpefEeneHunsix; YCBOMIT  OCHOBHYD MU
3HAKOM C LOMNOSIHUTENBbHOW NUTepaTypou;
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; Nnoxo 3HakoM
C OCHOBHOW NWUTepaTypoi; AonyckaeT npu
oTBeTe Ha 3ayeTe CyLeCTBEHHble OLUNGKM
M He MOXeT yCTpaHuTb WX gOaxe nog
PYKOBOACTBOM NpenogasaTtens.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UNN UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUM,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB

Kypc 1

KuHemaTuka nocTynaTesibHOro ABMXXeHUsA MaTepmaanon TOYKMU

KuHemaTuka BpawlaTesibHOro ABM>XeHus MaTepmaanon TOYKM U TBEPOOro Tena

Csasb mexny NIMHENHBLIMU U YrnoBbiIMU XapakTepUuctnkamm OBmxeHus.

OuHamunka NnoCcTynaTesibHOro ABMXKEHUA. Monsatne LUeHTpa nHepunn. 3akoHbl HbtoToHa

MoHsiTne 06 nMnynbce, MOMeHTe nMmnyrnbca, MOMEHTE CUTbI

MomeHT nHepummn TBepaoro Tena

OuHamuka BpawlaTesibHOro ABMXXeHna Teepaoro tena. BTOpOIZ 3akoH HbloToHa ans BpawlaTeribHOoro
OBUVXEHUA

I'Ipe/:J,CTaBneHme 0 MexaHu4ecKom QHepruun. KuHeTunyeckas, noteHumansHas QHepru4. PaboTa cunbl

3akoH COXpaHeHUss MeXaHU4YEeCKOM 3Heprumn

3aKoH coxpaHeHus1 uMnysbca

— -
Z|3|e|e| N |Jo|la|ls]wv|=

3akoH COXpaHeHnsa MOMeHTa nMmnyrnbca

CeonctBa npocTpaHCTBa n BpeMeHun: 0.AHOPOAHOCTb NMPOCTPAaHCTBa, N30Tponnd nNnpocTpaHCcTBa, OAHOPOAHOCTb
BpeMEHN. CBsa3b C 3aKoHaMu COXpaHeHnA

N
N

N
w

I'Ipeo6pa3OBaHMﬂ KoopauHaTt u BpeMeHu B Kraccudeckom (bM3MKe. |_|pl/IHLI,I/II'I oTHocuTensbHocTUu Manunes




14

Moctynatel OJWHWTENHa

15 MpeobpasoBaHusa koopanHaT 1 BpemeHu JlopeHua

16 Cnepncteus u3 npeobpasoBaHuii JlopeHua

17 PenaTtnBucTckuin 3aKoH CrioXxkeHnsi ckopocTten. PensatmBncTckas MHamuka

18 B3anmmocssa3b macchl 1 aHeprun. dopmyna SNHWTENHa

19 MoHATne 06 o6LLEen Teopun OTHOCUTENBHOCTH

20 KonebatenbHoe aBwmxeHue. FapMoHMYeckne nuHenHble kornebaHus

21 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSpHbIX konebaHui

22 3atyxatowme konebaHus

23 BblHyxgeHHble konebaHus. Pe3oHaHc

24 BonHbl B ynpyrow cpege

25 YpaBHeHue nrocKom BOMHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxexHuna MKT rasoB. igeanbHbin ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa

29 MapameTpbl MaKPOCOCTOSAHMS CUCTEMBI. TepmognHammnyeckas TemnepaTtypa u gaBneHune. YpaBHeHue
MenpgeneeBa-KnaneripoHa

30 Yucno cteneHen cBoboabl MONEKYN naeanbHoro rasa. Pabota u BHyTPEHHSIS SHEPrUst uaearnbHOro rasa

31 lMepBoe Havyano TepMoaMHaMUKN

32 Msonpouecchl

33 TennoeMKoCTb MaeanbHOro rasa

34 ApnunabaTtnyeckuii npouecc. YpaBHeHUe agnabatol

35 MoHsaTue 06 aHTponum no Knayauycy. Kauectso saHeprum

36 CraTtuctmdeckuit Bec. QHTponusa no bonbumaHy

37 BTopoe Ha4yano TepMoanHamMunKm

38 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

39 BapomeTpuyeckasn popmyna.

40 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaHa)

41 dusmnyeckas knHeTuka. CpeaHsas AnvHa ceoboaHoro npodera v ahPeKTUBHbLIA AUaMeTP MOSEKYI

42 fBneHns nepeHoca

43 ArperaTHoe cocTosiHme BewecTBa. Kpuctannuyeckue n amopdHbie Tena

44 YpaBHeHUe COCTOSAHMS peanbHOro rasa. /Isotepmbl peanbHOro rasa

45 dazoBble nepexoabl. TporiHasa Touka

46 Mogenu ctpoeHus xugkocten. NNoBepxXxHOCTHOE HaTsXkeHne. KanunnspHble aBneHus

Kypc 2

47 OnekTpuyeckume 3apsabl. Mogenb To4e4HOro 3apsida U MOAENM C HenpepbIBHbIM pacnpegeneHnem 3apsga

48 3akoH KynoHa. HanpspkeHHOCTb 9neKTpocTaTM4ecKoro norns.

49 lMoTok BEKTOpa HaMnpsPKEHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Maycca gns Bektopa E

50 PacuyeT anektpuyeckoro nonsi cepbl C NOMOLLBI0 Teopembl [[aycca

51 PacuyeT anektpuyeckoro nonst 6ecKoHeYHOM MIOCKOCTU C MOMOLLbIO TeopeMbl Maycca

52 PacueT anekTpuyeckoro nomsi 3apsKeHHoro wapa ¢ nomoLLblo Teopembl [Maycca

53 PacuyeT anekTpuyeckoro nons 3apsiKeHHOro umnmHapa ¢ noMoLLblo Teopemsbl [Maycca

54 MoTeHUman anekTpocTaTU4eCcKoro nNons.

55 lMoTeHuunan nons 3apsixeHHon cdepsl

56 B3anmocBs3sb Mexay HanpsKeHHOCTBIO U NOTEHLManom

57 Lnpkynaumsa Bektopa E. Teopema o unpkynsaumm sektopa E

58 lMocTosiHHbIN anekTpuyeckmn Tok. Cuna Toka. BekTop nnoTHOCTM TokKa

59 3akoH Oma B uHTerpansHon n auddepeHumnansHon hopmMax.

60 OneKTpoaBuXKyLLasi CMra MCTOYHMKA TOKa

61 3akoH [xoyns lNeHua B MHTerpansHon u guddepeHLumansHom hopmMax

62 OnekTpuyeckoe none B BellecTse. [MonspHbIe N HENONSIPHbIE ANANEKTPUKN

63 OnanekTpukn BO BHELLHEM 3neKTpu4eckoM none. Bektop nonspusoBaHHoCcTU. [uanektpuyeckas
NPOHMLAEMOCTb

64 MarHuTHOe norne B Bakyyme. BekTop MarHMTHOM MHOYKLUUK

65 MHayKuma MarHMTHOro Nons NPSIMONIMHENHOro NPOBOAHUKA ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM Mnosie




68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHMTHOM uHAyKumn. Teopema Maycca onsg MHAYKUUU MarHUTHOro nonsi

70 Teopelvla O UMPKynaunm nHaykKumm MarHUTHOro nojid no 3aMKHyTOMY KOHTYPY. 3aKOoH MOSHOro Toka.

71 MarxuuTtHOe none coneHounga. MarHuTHoe none TOopounaa

72 ABneHne anekTpomarHMTHON nHAykumn. 3akoH ®apages JleHua

73 AsneHne camonHaykumn. IHAYKTUBHOCTL KOHTYpa

74 B3anmHas nHgykuns. TpaHchopmaTop

75 OHeprus anekTpUYEecKoro U MarHMTHoro nonsi. Bektop MonHTUHra

76 YpaBHeHua Makceenna B MHTerpanbHon hopme 4519 Bakyyma

MarHuTtHoe none B BeLlecTBe. BeKTOp HaMarHM4eHHOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nons. MarHuTHaa
npoHNUaeMoCTb

77

78 YpaBHeHusi Makceenna B guddepeHumansHon dopme

79 Buabl marHeTrkoB. [JuamarHe Tk U napaMmarHeTmkm

80 deppomarHeTukm

81 OrneKkTpoMarHuTHble BOJHbI. CBOMCTBA 3N1EKTPOMArHUTHbLIX BOJTH

82 UHTepdepeHuusa ceeTa

83 MHTepdepeHLmnsa B TOHKMUX MeHKax

84 MpuHumn MNovreHca PpeHens

85 Oundppakuns ceeta. Metopg 30H ®peHens

86 Ondpakuns dpayHrodepa Ha wenu. ndpakumoHHas  peLueTka

87 Monsapusauus ceeTa. Buabl nonsipusaumm

88 Monspusatopsl. 3akoH Mantoca

89 Monsapusaumsa npu oTpaxeHun 1 npenomneHmn ceeta. 3akoH bproctepa

90 [BoriHoe ny4venpenomreHue B kpuctannax. uxponsm

91 UckyccTBeHHOe ABonHOe nyyenpenomneHve. Oddekt Keppa

92 OnTtuyeckas akTMBHOCTb BellecTB. ddhdekt Papages

93 PaccesHue ceeta. 3akoH Panes

94 MornoweHwne ceeTa. 3akoH byrepa

95 |Tennosoe nanyyeHve. MNoHATME 06 abCONMIOTHO YepHOM Tene

96 3aKkoHbI TenfnoBoro n3nyyeHus

97 dopmyna Panes-[xuHca. YneTpadumonetoBas katactpoda

98 MmnoTtesa MNnaHka. QHeprus hoToHa

99 [dopmyna MnaHka ans M3nyvyeHuss abContoTHO YepHOro Tena

100 |BHewHu cpoToaddekT. 3akoHbl choToadhdekTa

101 |Popmyna SnHwWTenHa anga dotoaddekTa

102 |OddekT KomnTtoHa

103 |KopnyckynsipHO BOfIHOBOM Ayann3m MUKPOOOBEKTOB

104 [TwnoTe3a ge bponns. BonHbl ae bponns

105 |Ocobble cBocTBa MUKPOOOHLEKTOB

106 |CooTHoLeHus HeonpegeneHHocTen eseHbepra

107 |CnepncTBus COOTHOLLEHUSA HeonpeaeneHHocTten NenseHbepra

108 |BonHoBas dyHkums. MNprHUMN cynepnos3mummn B KBAQHTOBOW MeXaHuke

109 |YpaBHeHue LpeaunHrepa ansa cBo6o4HON YacTumLb

110 |YacTtuua B 6eckoHeYHO rnybokon OgHOMEPHOW NOoTeHUManLHON ame. KBaHToBaHMe aHeprum

111 |CTtpoenune atoma. OnbiTbl Pe3epdopaa

112 |MNoctynatel Bopa

113  |OnbiT ®paHka u lepua

114 |Teopusa bopa atoma Bogopoaa 1 BOAOPOAONOA0GHbIX MOHOB

115 |3akoHOMEPHOCTM B aTOMHbLIX CNEKTpax

116 |HepoctaTtku Teopum Bopa

117 |YpaBHeHue LWpegunHrepa ans atoma Bogopoaa

118 |KBaHTOBbIE YMCna. [MpoCTpaHCTBEHHOE KBAHTOBaHME

119  |MNpwuHuwmn Maynu

120 |MHoroanekTpoHHble aTomsbl. [Nepnognyeckunin 3akoH MeHgeneesa

121 30HHas Teopua TBepAbiX Ten. Metannbl, AN3NEKTPUKN

122 |MNonynpoBogHukn. [IpoBOAMMOCTM P U N TUNOB




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

124  |Ctatuctuka ®epmu-fupaka. YposeHb epmu

125 |KoHTakTHas pa3HOCTb NOTEHLMANOB

126 |TepmoanektpuyectBo. Tepmonapa

127 |p-n nepexop,

128 |[NonynpoBOAHMKOBLIE TPMOL,

129 |CnoHTaHHOE 1 BbIHYXAEHHOE n3nyyeHve. Jlasepsbl

130 |TpexypoBHeBas cxema nasepHoun reHepaumun. MetactabunbHbI YpoBEHb

131 |YeTbipexypoBHeBasi cxema nasepHon reHepauunm

132 |HekoTopble NpUMEHeHWs NTa3epHOro U3nyyeHus

133 |CTtpoeHune aTOMHOro sigpa. QHeprus CBA3N HyKNOHOB B sgpe. 3oTonbl

134 |dedvekt macchl. YaenbHasi 3HEprusa CBs3N HyKINOHOB B sApe. AJepHble cunbl

135 [Mopgenu agpa

136 |PagmoakTtMBHOCTL. 3aKOH paaMOaKTMBHOIO pacnaga

137 |Buabl pagnoakTMeBHOro pacnaja

138 |AoepHble peakumu. LienHasa peakuusa Ha MeaneHHbIX HeMTpoHax

139 |AnepHbin peakTop

140 |TepmosinepHas peakuus

141 BsaumopgeincTtaune paanoakTnBHOIro n3nyvyeHumda ¢ sBellecTtsBoMm. Buonoruyeckoe gencreme paanoakTnBHOro
n3ny4vyeHuna

142 |Knaccudmkaums anemeHTapHbix Yactuu,. MNoHsaTMe o cTaHaapTHOW Mogenm

143 |KBapkoBas mogenb sigpa

5.2.2 TunoBble TECTOBbIE 3a4aHus

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

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

2. Teno maccon 2 kr nepemelryaetcsa cunon F Boonb ocu x. KoopanHaTa Tena MeHsieTcsl No 3akoHy x=2t2+t +1,
M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxalwowmx konebaHun MasiTHUKA yMeHblumnachk B e pa3. KakoB koadhumumneHT
3aTyxaHusa 3?

4. B HeKOTOpON TeMnepaTypHoOW obnacTn SHTPONUA TEPMOAMHAMUYECKON CUCTEMBI MEHSAETCS C TemMnepaTypon
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npum

obpatmmom HarpeBaHum B aTon obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTtuyeckom none, obpasoBaHHOM CUCTEMOW pacnpeaeneHHbIX 3apsaoB, MoTeHUMan MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTPMUYECKOro nomsi B TOUKe C

KoopauHaTamm x=1Mm, z=1Mm.

6. OnpegennTb CKOPOCTb ANEKTPOHA, MPOLLEALLEro YCKOPSAHOLLYO pa3HOCTb noTeHumanos Ag=2,4 B.

7. Cvna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 A0 4A B TeveHue 4c. OnpenenuTs 3apsag, NpoLweawmnmn
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHbIN NOTOK 4Yepe3 coneHoua paBeH 125B6. VHaykTMBHOCTE 3TOro comneHouga 5MH. OnpegenuTb
KONMM4eCcTBO BUTKOB COfleHonaa, eCnu no HeMy NpoTekaeT TOK cunon S5A.

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

YTOObI OTPAKEHHBIN MyY ObIN MaKCMManbHO MONSPU30BaH?

10. OnpegennTb ANVHY BOJSHbI, OTBEYAOLLENn MakCUMymMy ucrnycKkaTenbHOW cnocobHOCTU abConoTHO YepHOro
Tena, ecnv ero sHepreTmyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcManbHY CKOPOCTb HOTOSMEKTPOHOB, BbipbiBAEMbIX C MOBEPXHOCTU LIMHKA, U3Ny4YeHneM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCManbHOe KOMNTOHOBCKOE CMELLeHNE AfNWHbI BOSHbI?

13. Hantn gnuHy BonHbl ge Bponna gna anekTpoHOB, NpoLUewmX YCKOPSHOWYH pPasHOCTb NOTEeHLMaroB
Ap=100 B. Ha4anbHOM CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO3bYXAEHHOrO COCTOsiHMS atoma Bogopoga 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?

5.3 MeToaunyeckue maTtepuansi, onpegensilolme npoueaypbl oLeHMBaHUA 3HaHWUW, YMEeHUA, BNaaeHun
(HaBbIKOB 1 (MNKN) NPaAKTU4YEeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexyToyHoM aTTecTalumn u nopsiAok NMKBUAaLMmM akageMm4ecKomn
3a0MKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTeCcTauum perfaMmeHTMpPOBaHO fokaribHbIM HOpMaTuMBHbLIM aktom CM6rYMTO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»




5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOW aTTecTauum no AgucumnsiimHe

YcTHas +

NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

5.3.3 OcobeHHOCTU NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

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

NHas

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp |

3arnasue |

M3gaTtenbcTBo

["og n3pgaHus |

Ccblinka

6.1.1 OcHoBHas y4yebOHasa nutepartypa

Bonkos, A. ®.,|Kypc dumsmkn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. 1. dusnyeckme OCHOBbI . . op.ru/105812.htmi
HoHeuk: [loHeLKui
mMexaHukn.  MonekynsipHas .
HaLUMOHarbHbIN
du3nka 1M TepmoanHaMmuKa. o 2019
TEXHUYECKNIA
OnekTpocTaTuka.
O N . yHVUBEpcuTeT
OCTOSIHHbIVA  3NIEKTPUYECKNIA
TOK. QNEKTPOMarHeTu3m
KpacHos, n.  O.,|Pusmka. B 2 vactax. 4.1 KpacHospck: Cnbumpckuin http://www.iprbooksh
Kyapseuesa, O. A, rocyJapCTBEHHbl op.ru/107230.html
MapkoBa, O. O, YHUBEPCUTET Hayku u 2020
FOwkoea, E. HO. TEXHONOrMM UMEHN
akagemuka M. .
PeweTtHeBa
Omutpunesa, E. . dunsmka Capatos: An INn 3p 2019 http://www.iprbooksh
Meguna op.ru/79822.html
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
MepmuHos, A. B.,|O6was odusmka. 3agaunm c| CapaTos: BysoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLeHnamu obpasoBaHue op.ru/95156.html
CrtenaHoBa, B. A, |®Pusuka. Y.2. dnekrpnyectso Mockaa: V3natensekuii http://www.iprbooksh
YBaposa, n. ®.,|n marHeTnam. OnTuka - vian 2014 op.ru/98109.html
Jom MANCuC
Kanytkuna, [. E.
HacoHos, A. O.,[®Pusvka B npumepax u| BapHayn: AnTanckuii http://www.iprbooksh
HoBuuuxmHa, T. W.,|3apgavax rocyaapCcTBEHHbIN 2017 op.ru/102878.html
[eHuncosa, H. H. negarormyeckmm
yHVUBEpcuTeT
31031H, A. B.,|Punauka. Y.1. MexaHuka Mockaa: AKameMUYEecKii http://www.iprbooksh
Mockosckun, C. B, ) A 2020 op.ru/110169.html
npoekT
Typos, B. E.
OkoHomoBa, J1. H.,|Pusmka: anekTpuyectBo U http://www.iprbooksh
Mygpeuosa, Jl. B.,|marHeTtunsm. Y. 2 . o op.ru/98087.html
.. Mocksa: Nsgatenbckui
Jloraués, n. u., Tlom MUCHC 2015
MyparTos, P. 3.,
Yepeneukon, E. b.
CrenaHoBa, B. A.|®usuka. MexaHuka | Mocksa: N3gaTenbckun 2020 http://www.iprbooksh
YBapoga, U. ®. MOneKynsapHasa usnka Oom MUCuC op.ru/106744.htmi
Bonkos, A. I.,|Kypc wusnkn. KsaHTOBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|cbmnsmka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. deaepanbHbIN
yHUBEpCcUTEeT
CabbinuHckun, A. B.  |Pusuka B 3apgavax Y.2.|Benropoa: Benropoackuii http://www.iprbooksh
OrnekTpocTaTuka, rocyaapCcTBEHHbIN op.ru/106207.html
NOCTOSIHHbIN TOK, TEXHOIOrMYecKun 2019
ANeKTpoMarHeTmsm yHuBepcuteT um. B.T.
Lyxosa, 96C ACB
Kabnykosa H.C. ®dusnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN N MONEKYNApHOMN cne.: cnieryntq 2019 tp_ext_inf_publish.ph

Hur3nKK

p?id=2019125




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

1.EQWHBIN nopTan MHTEePHET TecTMpoBaHusa B ccepe obpaszoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

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

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

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

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

6.Matepuansl  MHdopmaumoHHo-obpa3oBaTenbHON  cpedbl  3aodHon  dopMbl  obyveHuss  CII6IYMNTA
[OnekTpoHHBIN pecypc].

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

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

8.0nekTpoHHas 6ubnuoTteka yy4ebHbix naganun CrorynTA. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOro N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLUEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyauTopus OcHalueHne

MynbTumeuitHoe obopyaoBaHue, creuunanuampoBaHHas Mebenb, Jocka
JlekumoHHas y a pyA H P A
aygutopus

CneuvnanuavpoBaHHas mebenb, focka
YyebHas ayautopust
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