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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gancumnnuHbl: ChopmmnpoBaTb KOMNeTeHUMM obyyatoLerocs B 06nactn unsnkn ansg ncnosnib3oBaHns
3aKOHOB pU3MKKN, PU3MYECKMX METOAOB MCCNeaoBaHUs 1 aHanm3a B obbeme, HeobxoamMMoM Ans NpodeccMoHanbHoM
[eATenbHOCTH

1.2 3apaum AUCLUUNNUHDI:

*M13yunTb OCHOBHbIE (PM3NYECKME 3aKOHbI, FPaHKLbI 1 00NacT X NPUMEHEHMS

*Pacwmpnte n yrnybutb 3HaHMS 06 OKpyXawlem Mupe, O XapakTepe B3aMMOCBS3N (U3NYECKMX
3aKOHOMEPHOCTEN U SIBMEHWIA B NPUPOAE, B YENOBEYECKON AEATENBHOCTU

*Pa3BunTb HaBblk1 OM3NYECKOrO MbILLNEHNS, yMEHUS paboTaTk C pa3nuyHbIiMm npubopamm

*Bectu npodheccrnoHanbHbIn aHanus3 pesynbTaToB Hay4YHO-1abopaToOpHOro aKCnepuMeHTa

*YMeTb BECTU CTAaTUCTUYECKYD 0OpaboTKy pe3ynbTaToB 3KCMNEPUMEHTOB, CaAMOCTOATENBHO BbiGMpaTh MeToabl
006paboTkM pe3ynbTaToB M3MEPEHUN

*3HaTb CMMBONUKY PM3nYeckmx 0603HAYEHNI N OCHOBHLIE CNOCOBLI peLleHnsa 1 aHann3a puandeckmx 3agad

1.3 TpeboBaHuA K NnpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBka NpeanonaraeT co3aaHne OCHOBLI Anst POPMUPOBAHNS KOMNETEHLMIA, YKasaHHbIX
B M. 2, MPU U3y4YEeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUmMs, COOPMUPOBAHHbLIX Ha NpeablayLLeM YpoBHe 0Opa3oBaHust

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITIUHBI

OlMK-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U OGLI.I,EVIH)KeHeprIe 3HaHuA, MeToA4bl MaTeEMaTU4eCKoro
aHanusa n mogennpoBaHus, TeopeTU4eCKoro U aKcnepumMmeHTaribHoOro uccriegoBaHus B I'IpOd)eCCI/IOHaanOﬁ
AeATeNIbHOCTU;

3HaTb: -OCHOBHbIE 3aKOHbI U cbmsmqecme

ABINeHudA,

- d:wlsvmecme BEJTNMYMHbI N KOHCTaHTbI, X onpeaeneHna n eanHunUbl USMepeHus;

- OCHOBHbIE CNoco6bI O6pa6OTKM pe3ynbTaTtoB SKCNepuMeHTarnbHbIX nccnegoBaHum

YMeTb: -ucnonb3oBatb C*)VISM‘-IGCKVIG 3aKOHbI N OO BACHATb C*I)VISVI‘-IECKVIG ABNEHUNA ONA peleHna pa3nnyHbiX 3agad

BnapeTtb: - HaBbikKamu NPaKTN4eCcKoro npMMmeHeHmna 3aKkoHoOB Ct)VI3VIKVI

3 PE3YJIbTATbI OBYYEHUA MO AUCLIUMNINHE

KoHTakTHas paboTta

cP MHHoBaLU. dopma

Jlek. Mp. J1ab. (yachi) ¢opmbl TeKyLlero
(4acht) | (vacel) | (4achbl) 3aHATUA | KOHTPONS

HaumeHoBaHWe n cogepxaHue pasfernos,
TEM U y4eOBHbIX 3aHATUI

Cemectp
(kypc ans
3A0)

Paspen 1. MexaHuka

Tema 1. KuHemaTuka noctynatenbHOro u
BpaLLaTeNbHOro ABMKEHNSI MaTepuanbHOn
TOYKM

MpakTtnyeckoe 3aHaTME: KnHematuyeckue
XapaKTepUCTUKN: CKOPOCTb,  YCKOPEHUe, 2 3 > 9 r
nyTb, NepemeLLeHune.

JlabopaTtopHass paboTta: BeegeHne B
Teoputo NOrpeLlHOCTEN. MeToapbl
06paboTkM pe3ynbTaToB U3MEpPEHUI

Tema 2. 3akoHbl HbloTOHaA 1 KO
Mpaktunyeckoe 3anatme: |, 1, 1l 3aKOHbI ’
HbloTOHa Ans  nocTynaTenbHOro U
BpaLLaTENIbHOIrO ABMKEHUS

Tema 3. [duHamuka nocTynaTernbHOro wu
BpallaTenbHOro ABWXEHNs TBepaoro Tena
MpakTnyeckoe 3aHsTME: MOMEHT Cunbl.
YpaBHeHMEe [OMHaAMUKU BpallaTerlbHOro
OBwxeHuss  TBepgoro Tena.  MowmeHT 1 2 3 6 rn
NHepUun

JlabopaTtopHass paborta: OnpegenexHune
MOMEHTa MHepuum TBEpAbIX Ten u
NpPOBEpPKa OCHOBHOrO 3aKoHa AWHAMWKK




Tema 4. CsoncrtBa npocTpaHCTBA W
BPEMEHN N 3aKOHbl COXPaHEHUS 3HEpPruw,
UMMynbca U MOMEHTa UMMynbca
MpakTnyeckoe 3aHsaTMe: Cuna. Pabota
Cunbl. 3aKOHbI COXpaHeHMs
JlabopaTtopHoe 3aHdATuMe: [1poBepka 3akoHa
COXPaHEHMS 3HEPIruK

ra

Pasgen 2. Teopusi  OTHOCUTENBLHOCTMW.
MexaHunyeckne konebaHnsa n BOSHbI

Tema 5. T[lpuMHUMNBI OTHOCUTESILHOCTU
Manunes wn OnHwTenHa. [locTynathl
SOMHWTENHa

Tema 6. CneuwnanbHas Teopus
OTHOCUTESNLHOCTM. MpeobpasoBaHus
JlopeHua. TlloHaTne 06 obwen Teopun
OTHOCUTENIBHOCTU

Tema 7. N apmoHnyeckune konebaHus
MpakTnyeckoe 3aHATUE:YpaBHeHnEe
rapMoHun4yecknx konebaHun. CnoxeHune
koneb6aHun.

JlabopaTtopHas pabota: OnpegeneHune
MOMEHTa MWHepuun Tena npu MOMOLLM
KPYTUIbHbIX konebaHun

ra

Tema 8. 3atyxawowme u BbIHYXOEHHbIE
konebaHus. Pe3oHaHc

MMpakTtuyeckoe  3aHATME:  YpaBHeHue
3aTyxarowun  konebaHun.  OCHOBHble
XapaKTepPUCTUKMN.

JlabopaTtopHass pabota: OnpegeneHune
norapndmMm4eckoro JeKpeMeHTa "
koadhduumeHTa 3aTyxaHus

ra

OK

Tema 9. Ynpyrme BoOnHbl. BonHoBoe
ypaBHEHue

Pasgen 3. MonekyndpHaa  dwmsuka u
TepMoAMHaMUKa

Tema 10. OcHoBHoe ypaBHeHue MKT
ngeanbHoro rasa. [lepsoe Hauano
TepMOANHAMUKMN. M3onpouecchl.
TennoemkocTb

MNpakTuyeckoe  3aHATME:  YpaBHeHWe
COCTOSIHMA ngeanbsHoro rasa. lNpumeHexue
nepBoro Havana TepMoAMHaMMKN K
nsonpoteccam

ra

Tema 11. BTopoe Ha4ano
TepMoANHaMMKN. DHTpPONKUSA
MpakTuyeckoe  3aHsATUE:  BHyTpeHHss
3HEeprust TepmoaMHaMMUYECKON CUCTEMbI.
Pabota rasa. Tennota. WameHeHne
SHTPOMNUM

JlabopatopHas  paboTa: N3meHeHune
SHTPONUM npu N30XOPUYECKOM
oXnaxgeHuu Bo3gyxa

ra

Tema 12. CratucTtuyeckne
pacnpegeneHus Makcesenna, bonbumaHa
MpakTnyeckoe 3aHATHeE: PyHKUMA
pacnpegeneHuss Morfekyn no CKOpPOCTSM.
3akoH Makceenna. dopmyna bonbumaHa

3,75

Tema 13. ABneHus nepeHoca
JlabopatopHasa pabota: OnpepeneHuve
cpegHen OnuHbl cBobogHoro npobera u
3(peKTUBHOIO AnameTpa Monekyn

Tema 14. ArperaTtHoe  COCTOsiHME
BewecTtBa. [loBepXHOCTHOE HaTAXeHue.
KannnnsapHsle aBneHus

ra

K,O

WUtoro B cemecTpe (Ha kypce anga 3A0)

17

17

17

56,75




KoHcynbTaumm 1 npoMexyToyHas
aTTectauus (3ader)

Pasgen 4. OnekTpu4ecTBo U MarHeTmMam

Tema 15. DnekTpnyeckoe nore B Bakyyme.
HanpspkeHHOCTb 3NEKTPOCTaTUYECKOTO
nond. Teopema [aycca. [loTeHunan.
Linpkynsaumss  BekTopa  HanpshKeHHOCTU
anekTpoctatnyeckoro nons. NocTosiHHbLIN
anekTpuyecknn ToK. 3akoHbl Oma wu
[hxoyns- JleHua

MpakTuyeckoe 3aHaTue: 3akoH KyrnoHa.
OnekTpoctatuyeckoe none U €ro
HanpshKeHHoCTb. [MpumMeHeHne Teopembl
"aycca k pacyeTy nonen B Bakyyme. CBs3b
MeXOy HanpspkeHHOCTBIO U NOTEHLUMAoMm.
3akoH OmMa and ogHOPOAHOrO yyacTtka
uenu. PaboTta n MOLHOCTb TOKa.
JlabopaTtopHas pabota: 1.N3mepeHune
3NEeKTPUYECKOro COMpoOTUBMEHMS
TEKCTUIbHbIX MaTepuanos. 2.
WMccnegoBaHne MOLHOCTU MCTOYHMKA TOKa
N koahpduumeHTa NONesHoro AencTBmsS B
3aBMCMMOCTU OT CONPOTMBIEHMS HAarpy3Kku

K,O

Tema 16. OnekTtpuyeckoe nofe B
BewecTBe. [uanektpukn. [Monspusauus
ON3NEKTPUKOB B 3MEKTPUYECKOM Mone

JlabopaTtopHas pabota: 1. OnpegeneHuve

OV3NeKTpUYeckomn NPOHMLLAEMOCTH
XMOKOCTU PE30HaAHCHbIM MEeTOAoM. 2.
Onpenenexne OV3NeKTpu4eckomn

NnpoHMUAeMOCTn TBepaoro AunanekTpuka
PE3OHAHCHbIM METOOOM.

Tema 17. MarHuTHOe nofe B BaKkyyme.
3akoHbl MarHeTu3ama

MpakTnyeckoe 3aHATHe: BekTop
MarHuTHou nHaykumm. 3akoH buo-Casapa-
Jlannaca. Cuna JlopeHua. Cuna Amnepa.
OHeprnst MarHMTHOro nons

JlabopaTtopHas pabGota: 1.AccneposaHne
MarHUTHOro nons coneHonga. 2.
OnpegeneHne MHOYKUMM MAarHUTHOrO Nons
C NMOMOLLIbIO aHaNUTUYECKMX BECOB.

Tema 18. fBneHue anekTpomMarHUTHOM
uHOyKuuKn. YpaBHeHus Makcsenna B
WHTerpanbHon popme Anga Bakyyma

JlabopatopHaa pabota: OnpegeneHuve
KoadhbpumumeHTa B3aUMHOW  WHOYKUMN
OBYX KaTyLek " MarHuTHom
NPOHMLIAEMOCTUN MaTepuana cepaeyHmka

0,25
5 rn
6 rn

rn

Tema 19. MarHuTHOe norne B BeLleCcTBe.
YpaBHeHus Makceenna B
anddepeHuymnansHon dopme. [ua-, napa-
N peppomarHeTmsm

Tema 20. O3nekTpOMarHUTHblE BOJIHbI.
CBonicTBa  9NIEKTPOMArHUTHbIX  BOJIH.
NHTepdepeHunsa. Oudpakums
JlabopaTtopHas pabota: 1. [Oudpakums
N3Ny4yeHnsl renuin-HeOHOBOrO rasepa W
onpegerneHne guameTpa BOMOKOH 2.
OnpegeneHne OnuvHbI BOMHbLI CBETa Mpu
nomowy AvdpakuMOHHON pelleTkn 3.
OnpegeneHne OnuvHbI BOMHbLI CBETa Mpu
noMowy  UHTEepEepeHUNOHHbIX  Konew
HbtoToHa




Tema 21. Bsanmopgenicteue
3NEKTPOMArHMTHOro n3nyyeHns c
BewecTtBoM. 3akoHbl Penewnsi, byrepa.
MonsipusoBaHHOE 3MNEeKTPOMarHnTHoe
nsny4veHune

JlabopatopHas  paborTa: M3mepeHune
cTeneHm nonsipusaumm YaCTUYHO
nonsipu3oBaHHOro ceeTa

ra

Pasgen 5. KeaHtoBas dmsnka. CTpoeHne
aTtoma. Pu3unka TBepaoro Tena

Tema 22. TennoBoe wu3yveHue. 3aKOHbI
TENmnoBOro U3nydeHus

MpakTuyeckoe 3aHsTUNE: OcHoBHbIE
XapakTepUCTUKM TEennoBoro U3nydeHus.
Mopenb yepHoro Tena. 3akoH Kupxroda.
3akoH  CrtedaHa-bonbumaHa. 3akoH
cmelleHns Buna

ra

Tema 23. ®dotoadhdekt.  IddekT
KomnToHa

MpakTuyeckoe  3aHATME:  YpaBHEHWe
ONHWTENHa. "KpacHas rpaHuua"
doToadpekTa. IameHeHne ANnHbI BOSHbI
npu addekre KomntoHa

JlabopaTopHas pabota:OnpegenexHne
paboTbl BbIxoAa hOTOINEKTPOHOB

ra

K,O

Tema 24. ®opmyna [lNnaHka. lNocTosiHHasA
lMnaHka. BonHbl ae Bponns.
KopnyckynspHo- BONTHOBOW Ayannam
MpakTtuyeckoe 3aHsaTME: CoOTHOLIEHUE
HeonpegeneHHocTen "enseHbepra
JlabopaTtopHas  pabota: OnpegeneHve
NMOCTOSIHHOWN Mnaxka c MOMOLLbIO
ONTUYECKOro NMpomMeTpa

Tema 25. BonHoBasa ¢yHKuUusa. Yactmua B
OAHOMEpPHOM noTeHunanbHom Ame.
YpaBHeHue LpeanHrepa

MpakTnyeckoe 3aHdaTue: YpaBHeHune
LWpeanHrepa gnsa 4actuubl B sme

ra

Tema 26. CtpoeHne aTtoma. OnbIThl
Pesepdopaa. Teopus bopa

JlabopaTtopHas  pabota: OnpegeneHve
nocTosiHHbIX Puabepra v MNnaHka no nMHUAM
CMeKTpa ncnyckaHus Bogopoaa

Tema 27. YpasHeHue LpeguHrepa ans
aToma Boopoaa

ra

Tema 28. 3oHHass Teopus TBepAbIX Ten.
Jlazepbl

JlaGopatopHasa pabota: WayyeHue p-n
nepexoga B NofynpoBOAHUKAX

Tema 29. CTpoeHue aTOMHbIX S4ep.
PaanoakTMBHOCTb

Tema 30. [enenue sagep. SApepHble
peakumn. OnemMeHTapHble YacTuLbl

rAa

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
aTTecTtauus (Ok3amMeH)

17 17

17

21

2,5

33,5

Bcero koHTakTHasa pa6ota n CP no
AucuunnnHe

104,75

111,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM MaHOM He NPeayCMOTPEHO




5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasaTteneun, KpUTEPMEB U CUCTEMbI OLIEHUBaHUS pe3ysibTaToB 00y4eHus
5.1.1 NMoka3saTtenu oueHUBaHUSA

Kopg HanmeHoBaHWe oLEeHOYHOro
MokasaTenu oueHNBaHUA pe3ynbTaToB 06y4eHus
KOMMeTeHUmmn cpencrtea
1. dopmynupyeT 1 MHTEPNPETUPYET OCHOBHLIE 3AKOHbI:
MEeXaHWKN, MOMEKYNSAPHOM hU3MKN 1 TEPMOAUHAMUKM, dreKTpuyecTea
M MarHetTuama, KBaHTOBOW (OU3NKM; COOTHOCUT cnocobbl 06paboTkm
1. Bonpocbl gns ycTHoro
pe3ynbTaToB y4ebHOro nabopaTopHOro aKkcnepMMeHTa ¢ afieMeHTaMm
cobecenoBaHus
OlK-1 TEopUM NOrpeLLHOCTU. 2 MbakTyKko-
2. PewaeT TMnoBble, KONMMYECTBEHHbIE N KAa4yeCTBEHHble 3adaudn no|” . P
OPWEHTMPOBaHHbIE 3aaHus
OCHOBHbIM pasgernam usnku.
3.06bsICHAET B3aMMOCBSA3b OCHOBHbIX (OU3NYECKMX 3aKOHOB W KX
3HaYeHWe Npu peLleHnn 3agad

5.1.2 Cuctema v Kputepmm oLeHNBaHUA

LWkana oueHnBaHuns

Kputepumn oueHnBaHna chopMMpOBaAHHOCTU KOMNETEHLIMI

YcTHOoe cobecenoBaHue

MNucbmeHHasn paboTa

5 (oTnn4HO)

O6yuyatowuics nokasbiBaeT
BCECTOPOHHEE U  NyboKoe  3HaHWe
OCHOBHbIX pUsmyecknx 3aKOHOB,

cBOOOOHO OPUEHTMPYETCS B OCHOBHbIX
NOHATUAX, TEepMUHAX W OMpeaeneHusix
npuv OTBETE; YCBOUIT OCHOBHYHO M 3HAKOM C
OOMOMHUTENBHON NUTEpPaTYpPOW;

obbsACHsAET B3aMMOCBSI3b OCHOBHbIX
HU3NYECKNX 3aKOHOB U UX 3HA4YeHue Ans
nocriegytoLiemn npodeccnoHanbHon
[EeATENbHOCTN; NPOSABMSET TBOPYECKME
CMNOCOBHOCTN U LUMPOKYID 3pyauumio B
ucnonb3oBaHuM y4ebHoro matepuana.

4 (xopoLuo)

O6yuatowmincsa nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWIA OCHOBHBLIX (U3NYECKUX
3aKOHOB, OpPWEHTUPYETCA B  OCHOBHbIX
MOHATUAX W OMNpedeneHusix;  YCBOWI
OCHOBHYO nuTeparypy; aonyckaet
He3HaunTenbHble MOrpeLIHoCTH npu
OTBE€Tax Ha BOMPOCbI 3K3aMeHaLMOHHOro
Guneta W OOMNOMHUTENbHbIE  BOMPOCHI
npenoaaearens.

3 (yooBneTBOpUTENbHO)

O6yuvatowuics nokasbiBaeT 3HaHUA
yyebHOro martepuana B MWHMMANbLHOM
obbewme; MOXeT cchopmynupoBaTtb
dusnyeckne 3aKOHB, NOHATUSA n
onpefeneHusl, Ho Mpu 3TOM, Jonyckas
fonbLIoe KONMMYECTBO HENPUHLMMMANBHbBIX
owmnbokK; 3HAKOM C OCHOBHOW NuTepaTypon;
JONycKaeT CyLIeCTBEHHble oOwnbkn B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
MX NOA PYKOBOACTBOM NpenogasaTens.

2 (HeyOoBMETBOPUTESNBLHO)

Obyyalowuinca He UMeeT [OCTaTOYHOro
YPOBHS 3HAHUS OUCUMMNIUHBI, He MOXeT
chopMynunpoBaTb OCHOBHble (hUsnYeckue
3aKOHbI; MIIOX0 OPUEHTUPYETCS B OCHOBHbIX
NOHATUSIX U ONPeaeneHnsX; Noxo 3HakoM
C OCHOBHOW nuTepaTypoi; gonyckaeT npu
OTBETE Ha 9K3aMEeHe  CyLIEeCTBEHHble
OLWNGBKN 1 HEe MOXET YCTpaHUTb MX Oaxe
nod pyKoBOACTBOM Mpenogasarernsi.




Ob6yuyatowmincsa nokasbiBaeT BCECTOPOHHeE
1 rnybokoe 3HaHMe OCHOBHbIX (OU3NYECKUX
3aKOHOB, CBOOOAHO OpUEHTMPYETCS B
OCHOBHbIX MOHATUSAX, TepMuHax "
onpegeneHnsix; YCBOWM  OCHOBHYKD U
3HaKOM C [JOMOMHUTENbHOW NMTepaTypou;
MOXET OOBbSACHUTb B3aMMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U UX 3HAYEHMe Ans
nocriegytoLien npodeccnoHanbHom
OEATENbHOCTW; MNPOSIBNSAET  TBOpPYECKue
CnocobHOCTM B MCMonb3oBaHuM yyebHoro
MaTepuana.

3auTeHo

He 3a4yteHo NOHATUAX U onpeneneHnax; nitoxo 3Hakom

Obyyaowmnca He uMeeT [0CTaTOYHOro
YPOBHS 3HaHUSA OUCLMMNIIUHBI, HE MOXeT
chopMynmpoBaTb OCHOBHblE U3NYeECKUE
3aKOHbI; MS10X0 OPUEHTUPYETCS B OCHOBHbIX

C OCHOBHOW NWTepaTypoi; AonyckaeT npu
oTBeTe Ha 3auyeTe CyLleCTBEHHble OLIMBKU
M He MOXeT YyCTpaHuTb WX gaxe nog
pYKOBOACTBOM npenogasaTtens.

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UMUK UHbIe MaTepuarbl, HeO6X0AMMbIE ANSl OLLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (UNK) oNbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 1
1 KnuHemaTuvka nocTynaTensHOro ABWKEHNUS MaTepuanbHON TOYKN
2 KuHemaTuvka BpallaTtenbHOro ABMKEHNA MaTtepuanbHON TOYKN 1 TBePAoro Tena
3 CBA3b MeXay NMUHENHBIMW W YTNOBbIMU XapakTEPUCTUKAMUN OBMKEHUS
4 OvHamuka noctynatensHoro aAsmxeHus. MNMoHaTre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTHe 06 uMnynbce, MOMEHTE UMMYNbCa, MOMEHTE CUbI
6 MomeHT nHepuun TBepaoro Tena
7 [nHamuka BpallaTenbHOro ABMXeHUsa TBepaoro tena. Bropon 3akoH HetoToHa Anst BpawaTenbHOro
OBWXKEHUSA
8 MpeacraeneHne o MexaHuyeckom aHeprun. KuHetnyeckas, noteHumanbHas sHeprusi. Pabota cunbl
9 3aKoH coxpaHeHNst MeXaHUYECKOW SHepruu
10 [3akoH coxpaHeHus nMmnynsca
11  [3akoH coxpaHeHuUs MOMeHTa UMMynbca
12 CBoWicTBa NPOCTPaHCTBA Y BPEMEHWN: OOHOPOLHOCTb MPOCTPaHCTBA, N30TPONUsi NPOCTPAHCTBA, OOHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHAMW COXPaHEHUS
13 lMpeobpa3oBaHusa koopanHAT U BPEMEHM B Knaccuveckon pmsuke. MNMpuHUmMn oTHocuTensHocTn Manunes
14 Moctynatel JRMHWTENHa
15 MpeobpasoBaHusa koopanHaT 1 BpeMeHu JlopeHua
16 Cnepncteust U3 npeobpasoBaHuii JlopeHua
17 PensTuBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN
18 PenaTtuBuctckas anHamumka
19 B3anmocsssb Macchl 1 aHeprun. dopmyna OuHWTEenHa
20 MoHATne 06 o6Len Teopun OTHOCUTENBHOCTH
21 KonebatenbHoe aBmxeHue. MapMoHM4eckme NMHenHble konebaHus
22  |CnoxeHve ogHOHaNpaBneHHbIX U B3aUMHO NepneHANKYNspHbIX KonebaHui
23 3atyxatowme konebaHus
24 BbIHyXaeHHble konebaHus
25 |AsneHue Pe3oHaHca
26  |BonHbl B ynpyrou cpege
27 YpaBHeHue niockom BOSHbI
28 BonHoBoe ypaBHeHue
29 OcHoBHble nonoxeHna MKT rasos. VigeanbHbin ras
30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanbToHa




I'Iapameprl MaKpOCOCTOAHUA CUCTEMBDI. TepMO,EWIHaMVI‘-IeCKaH TeMneparypa v gasleHue. ypaBHeHme

31 o
Menpeneesa-KnanernpoHa

32 |Yucno cteneHen cBoboabl MONEKyN naeanbHOro rasa. Pabota n BHyTpeHHsI 3Heprust naeansHOro rasa

33 lNepBoe Havyano TepMoanHaMMKK

34 M3onpouecchbl

35 |TennoemkocTb ngeansbHOro rasa

36 Apnmnabatunyeckuii npouecc. YpaBHeHne agnabaTsl

37 MoHaTne 06 aHTponum no Knaysuycy. Kavyecto aHeprum

38 CraTtuctudeckui Bec. HTponusa no bonbumaHy

39 BTopoe Ha4ano TepmMoguHamMukm

40 |PacnpepgeneHve Monekyn no CKopocTam (pacnpegenexHune Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHue monekyn no aHepruam (pacnpeaeneHue bonbumaHa)

43 dusnyeckasa kmHeTnka. CpegHasa anuHa csobogHoro npobera 1 apeKTUBHbBIN AMaMeTp MOSEKYnN

44  (Ondbdpysms

45 TennonpoBoAHOCTb

46 fBneHve BA3KOCTU

47  |ArperaTHoe cocTosiHWe BellecTBa. Kpuctannmyeckue n amopdHble Tena

48 YpaBHeHue COCTOAHNA peanbHOro rasa. saoTepmbl peanbHOro rasa

49 dasoBble nepexodbl. TponHas Touka

50 |Mogenu cTpoeHus xungkocTen. [oBepxHOCTHOE HaTsxkeHne. KanunnapHble sBrneHns

Cemectp 2

51 |OnekTpudeckue 3apsabl. Mogenb TOYEYHOro 3apsifa U MOAENU C HENPEPbLIBHBIM pacnpeneneHmem 3apsaa

52 3akoH KyrnoHa. HanpspkeHHOCTb areKTpocTaTu4ecKoro nons

53 lMoTok BeKTOpa HanpsXKeHHOCTU aneKkTpocTaTtudeckoro nons. Teopema [Maycca ans sektopa E

54 MpuMepbl pacyeTa nonen 6eCKkoHEYHOW MIOCKOCTU, 3apskeHHOW cdhepsbl, Wapa

55 [MoTeHuman anekTpocTaTM4eCcKoro nons

56 B3avmMocBs3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom

57 Lnpkynauusa sektopa E. Teopema o unpkynsaumm sektopa E

58 MOCTOAHHBIN sneKprlquKmVl Tok. Cvna Toka. Bektop nnoTHocTu Toka. 3akoH OMa B MHTErpanbsHom u
anddepeHumanbHon dopmax

59 OnekTpuyeckoe none B BellecTBe. [onspHbIe N HENONSIPHbIE ON3NEKTPUKN. BEKTOp Nonsaprn3oBaHHOCTU.
[vanekTpnyeckas NpoHUL@eMoCTb

60 MarHutHoe none B Bakyyme. BeKTop MarHUTHOW MHOYKLMK

61 3akoH buo Casapa Jlannaca. MHOQyKUMs MarHMTHOro nossi NpsIMONIMHENHOro NPOBOAHUKA C TOKOM. [None
KpyroBoro toka

62 3akoH Amnepa. Pamka ¢ Tokom B MarHuTHoM nosne. Cuna JlopeHua

63 lMoToK BEKTOpa MarHUTHOM MHAYKUMK. Teopema o umpKynsauum sektopa B. 3akoH nonHoro toka. Teopema
aycca ons nHAYKUMM MarHUTHOro nons

64 MarHuTHOe none coneHomnga u Toponaa

65 ABneHve anekTpomarHMTHON uHAyKumn. 3akoH ®apages JleHua

66 AeneHve camomHaykuuun. IHAYKTMBHOCTL KOHTYpa. B3anmHasa nHaykums. TpaHcdopmaTop

67 OHeprusa anekTpuyecKoro n MarHMTHoro nons. Bektop MNonHTMHra

68 |YpaBHeHust MakcBenna B nHTerpansHom hopme Ang Bakyyma

69 MarHutHoe none B BellecTBe. Bektop HamarHu4yeHHoOCTU. Hanps)KeHHOCTb MarHMTHoro nons. MarHuTHas
NPOHWLLIAEMOCTb

70 Buabl marHeTvkoB. [lnamarHe Tk 1 napamarHeTnki, eppoMarHeTMkm

71  |OnekTpoMarHuUTHble BoNHblI. CBOMCTBA 3MEeKTPOMAarHUTHbIX BOJSTH

72 UHTepdepeHumns cBeTa

73 Oundppakums ceeTta. MpuHumn MNonreHca PpeHens. MeTtog 30H ®peHens

74 Monsapu3aumsa ceeta. Bugbl nonspusauun. MNonapusatopbl. 3akoH Mantoca

75 [BoriHoe ny4venpenomneHue. MickycctBeHHoe ABOMHOE Nny4venpenomnenune. g dekTt Keppa

76 OnTuyeckasn akTMBHOCTb BelecTs. ekt Papages

77 PaccesHue n nornowieHne ceeta. 3akoH Panes. 3akoH byrepa

78 |Tennosoe u3any4deHue. NoHATne 06 abcontoTHO YepHOM Tene. 3akoHbI TeNfoBOro N3nyyeHus

79 dopmyna Panesa-[xuHca. M'mnotesa MNnanka. Popmyna MNnaxka anga nanyvyeHnsa abcontoTHO YepHoro Tena

80 BHewHun potoaddekT. 3akoHbl choToapdekta. Popmyna SnHwTenHa ansa potoaddekTa

81 KopnyckynspHo BonHOBOM Ayanuam MUKpoobbekToB. [unoTtesa ae bponns. BonHbl Ae Bpoiins




Ocobble cBocTBa MUKpPoobbekToB. COOTHOLLEHUS HeonpeaeneHHocTel enseHbepra. CneacTeus
COOTHOLLIEHNS1 HeonpeaeneHHocTewn [enseHbepra

BonHoBasa dyHkums. MNMpuHUMN cynepnosvuuumn B KBaHTOBOM MexaHuke. YpaBHeHue WpeavHrepa anga
CBOOOAHOW YacTULbI

84 YacTtuua B 6eckoHeYqHO rrybokon ogHOMepHON noTeHunansHon ave. KBaHtoBaHme aHeprum

82

83

CtpoeHune atoma no Pesepdopay. Moctynatel bopa. Teopusi Bopa atoma Bogopoaa 1 Bo4OpOA0Nog00HbIX
MOHOB

85

86 KBaHTOBbIE YMcna. [pocTpaHCTBEHHOE KBAHTOBAHWE

87 MpuHuun Maynu. MHoroanekTpoHHble aTtombl. [lepnoanyeckni 3akoH Mengeneesa

88 3oHHas Teopusi TBepAbix Ten. MeTtannbl, AManekTpuky. MonynposogHuku. MpoBOAMMOCTH P U N TUMOB

89 YpoBeHb ®epmun. KoHTakTHas pasHOCTb NOTEHUMAnoB. TepMO3nNeKkTpMyYecTBO. p-n Nnepexos

90 CnoHTaHHOoE 1 BbIHY>XE€HHOE n3ny4yeHue. J'Iasepbl. Tpex n 4yeTbipexypoBHEBaAA CXxemMa nasepHon reHepauummn

91 |CTpoeHue aTomHOro aapa. AHeprus CBA3M HYKNOHOB B aape. M3oTonsl

92 HedbekT macchl. YaenbHas aHeprus CBs3n HyKNOHOB B aApe. AaepHble cunbl

93 Mopenwn agpa

94 PapunoaktmBHOCTb. 3akoH paanoakTMBHOro pacnaga. Buabl pagmoaktusHoro pacnana

95 ApepHble peakumun. LlenHasa peakumsa Ha MeaneHHbIX HeMTpoHax

96 |AgepHbIn peakTop

97 TepmosigepHasn peakuus

Bsanmopgewnctaue paanoakTnBHOIo n3ny4eHuna ¢ selecTtsBom. Buonornyeckoe gencrene pPaanoakTnBHOro
n3ny4vyeHuna

98

99 Knaccudukauusa anemeHTapHbIX Yactul,. [ToHAaTne o ctaHgapTHOM Modenu

100 |KeapkoBasi mogenb sagpa

5.2.2 TunoBble TeCcTOBbIe 3aAaHuA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afJaHNA (3agayu, Kerchbl)

1. TBepaoe Teno BpallaeTcs BOKPYr HENOOBUMXHOM OCU MO 3aKOHy ¢ = 6t-2t3, paa. Haltu yrnoBoe yckopeHve B
MOMEHT OCTaHOBKW Tena.

2. Teno maccow 2 kr nepemelyaetca cunon F Boonb ocu x. KoopanHata Terna MeHsieTCcs no 3akoHy X=2t2+t +1,
M. Kakyto paboTy coBepumT cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxatowmux KonebaHun MasdTHUKA yMeHblumnachk B € pa3s. KakoB koadduumeHT
3aTyxaHus p?

4. B HekOTOpOW TeMnepaTypHO 06nacT 3HTPONUSA TEPMOANHAMUYECKON CUCTEMBI MEHSIETCS C TeMMNepaTypon
no 3akoHy S=5T, /K. Kakoe konm4ecTBO TENMOThI NOMy4YaeT cuctema npu

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

5. B anekTpocTtatnyeckom none, obpazoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsaaoB, NoTeHuman MeHseTcs no
3aKoHYy p=4x>+3z2, B. Hantu Hanps»KeHHOCTb 3aNeKTpUYecKoro nons B Touke C

KoopgauHaTamu x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLUEALLIEro YCKOPSOLWYH pa3HOCTb noTeHuuanos Ag=2,4 B.

7. Cuna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT oT 0 0 4A B TedeHue 4c. Onpegenutb 3apsg, npoLuegmi
npw 3TOM MO NPOBOOHUKY.

8. MarHuTHbIi NOTOK Yepe3 coneHoug paBeH 125B6. MHaoykTMBHOCTL aTOro coneHompa 5SMH. OnpepenuTb
KONMM4eCcTBO BUTKOB COfleHomnaa, ecnun no HeMy npoTekaeT TOK cunon 5A.

9. Ilyy ceeTa, npoxoas yepes crnon nbaa (N1 =1,31), nagaeT Ha anMasHylo NIacTuHky (N2 =2,42), YacTUYHO
oTpaxaeTcsi, YacTu4Ho npenomnseTtcs. Kakum gomkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIN NyY ObIN MaKCUMarnbHO NONAPU30BaH?

10. OnpegenuTb ANAVHY BOJHbI, OTBEYaoLLENn MakCUMyMy UCNycKaTernbHON CnocobHOCTN abCoMTHO YEpPHOro
Tena, ecnv ero aHepreTmyeckasi CBeTMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcManbHY CKOPOCTb POTOINEKTPOHOB, BblpbIBAEMbIX C MOBEPXHOCTU UMHKA, N3NyvYeHnem
¢ AnvHo BorHbl 200HM.

12. Kakomy yrny paccesiHnsi otBeqaeT MakCMarbHOe KOMNTOHOBCKOE CMeLLeHUe ANWHbI BOMHbI?

13. Hantu gnuHy BonHbl Ae Bponna and anekTpoHOB, MpoLlleflmX YCKOPSIOLWY pasHOCTb MOTeHuuanos
A@=100 B. HayanbHOM CKOPOCTbIO SNIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHOCTb BO3BGYXAEHHOTO COCTOsIHMSI atoma Bogopoga 10 c. YeMy paBHa HeonpedeneHHOCTb B
onpegeneHMn aHepreTM4eckoro ypoBHs atoma?

5.3 MeTtoauyeckne matepuansl, onpeaensilowme npoueaypbl OLleHUBaHUA 3HaHUW, YMEHUN, BNageHun
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATeNIbHOCTU)

5.3.1 YcnoBus gonycka o6y4arowlerocs K NpoMexXyTo4YHOM aTrecTaLum M NopAaaokK NMMKBUAaLUN akageMmnyeckomn
3a00KEeHHOCTHU

MpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTUPOBaHO foKarbHbIM HOpMaTuBHbIM aktom CMGrYMTaA
«lMonoxeHue 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCrieBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaunn oby4aroLmxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No AMcuMninHe




YcTHas X

MuncbmeHHas

KOMI'IbIOTepHOG TecTnpoBaHune

5.3.3 OcoGeHHOCTU NpoBeAeHUs NPOMEXYTOYHON aTTecTauMmu No AUcUUnIMHe

*Bo3MOXHOCTb NONb30BaThLCSA CNPaBOYHbLIMK TabnuuamMm, KanbKynaTopoMm;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.

NHas

6. YYEBHO-METOOAMYECKOE U UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHasa nutepatypa

ABTOp | 3arnasue | M3paTtenbcTBO ["oa nspaHmsa | Ccbinka
6.1.1 OcHOBHas y4yeOHasa nuTepartypa
KanyTkuH . E.,|®unsmka. dnektpnyectso w http://www.iprbooksh
MrawwnHckun  B. B.,|marHeTtnam Mockea: sgaTtenbckui 2013 op.ru/56603.html
Paxwtagr 0. A, Oom MANCuC
MrawwnHckmn B. B.
KongpatbeBa, O. W.,|BonHoBas onTuKa 7 KasaHb: KazaHckun http://www.iprbooksh
CrapoctnHa, W. A.|kBaHTOBas cmsunka HaLWOHamNbHbIN 0p.ru/61832.html
KasaHueB, C. A, nccrnegoBaTenbCKui 2010
Bypnosa, E. B. TEXHOMNOIMYECKNN
yHUBEpcuTeT
AnekcaHgposa, H. B.,|MexaHuka u monekynsipHas Mockea: MockoBcKas: http://www.iprbooksh
WeatynnuH, P. VY., |dwusuka ) op.ru/47940.html
DanmartoBa, Jl. B, rocyAapcrseHHas 2014
Kysomuvesa, B. A.. akagemus BOOHOro
CaBenbes, B. I". Tparcnopta
KysbmnueBa, B. A.|Kypc nekumn no obwen| Mocksa: Mockosckas http://www.iprbooksh
lMoHomopes, O. A. dmamke. Hactb |. MexaHuka n rocyaapcTBeHHas 2016 op.ru/65845.html
MonekynspHasa dusmka akagemusi BOgHOro
TpaHcnopTa
TawnbikoBa- ®uasmka. Yactb 2. Ontuka. http://www.iprbooksh
Bywkesuy, N. U. KBaHTOBas dumamka. MwuHck: Bbiwaniwas 2014 op.ru/35563.html
CtpoeHne un umsundeckme wkona
CBOWCTBA BellecTBa
TawnblkoBa- ®dusuka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynsapHaa ¢usnka u M B . op.ru/35562.html
TepMoaMHaMuka. VIHCK: DhiLInLLas 2014
LKona
OneKTpMYeCcTBO U MarHeTU3M
Annartos, A. B.,|®usmka. dnekTpnyecTso Bonrorpaga: http://www.iprbooksh
Mewepskosa, H. E., Bonrorpagckum UHCTUTYT 2011 0p.ru/11359.html
Mnewakosa, E. O. busHeca
6.1.2 lononHuTenbHas yyebHasa nuTtepaTtypa
PomaHoBa E. . ®usmka. Yacte Il.  Kypc http://publish.sutd.ru/
nexkuni Chne.: crnerymnrta 2013 tp_ext_inf_publish.ph
p?id=1575
PomaHoBa E. . Ousmka. Yactb |.  Kypc http://publish.sutd.ru/
nexkuni Chne.: crnerymnrt 2013 tp_ext_inf_publish.ph
p?id=1561
CasenbeBa M. HO. dusnka. OnNekTpu4ecTtso U http://publish.sutd.ru/
marHeTusMm. JlabopaTopHble Chne.: cnerynTtg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121
Kosblipes, A. B. TepmognHamuka " Tomck: ToMCKun http://www.iprbooksh
MornekynapHasi usnka rocyaapCcTBEHHbIN op.ru/13871.html
YHUBEPCUTET CUCTEM 2012
ynpasneHus n
paano3aneKTPOHUKN, Onb
KoHTeHT
PomaHoea E. T1.,|®usmka. BaHk 3agaHui gns http://publish.sutd.ru/
BesHocoBa B. B.,|nogroTtosku K tp_ext_inf_publish.ph
YptonuHa K. O. TectmpoBaHuio. Yactb Il cre.: crierynt 2013 p?id=1320
OnekTpoamHamuka. Yactb V.
KBaHTOBas maunka




PomaHoBa E. I.,|baHk 3agaHun ans http://publish.sutd.ru/
BesHocosa B. B. NnoAroToBKM K TECTUPOBAHMUIO tp_ext_inf_publish.ph
no Kkypcy obwen ¢uanku. Cnoe.: crneryntg, 2011 p?id=798
Yactb Il.  MonekynapHas
du3vka 1 TepmognHamuka
Ly6poecknin, B. T.,|OnekTpnyectso n HoBocunbupck: http://www.iprbooksh
Xapnawmos, I". B. marHeTnam. COopHUK 3agad u Hoeocubupckui 0p.ru/45195.html
npuMepbl UX peLleHns rocyaapCTBEHHbIN 2011
TEXHUYECKUN
YHUBEPCUTET
BeTpoBa, B. T. dusuka. CoopHMK 3agay MuHck: Bbiwanwas 2015 http://www.iprbooksh
LwKona op.ru/48021.html
Oy6poecknn  B. T.,|MexaHuka, TepmognHamuka Hosocunbupck: http://www.iprbooksh
Xapnawmos I". B. N MornekynapHas dusuka. HoBocubupckui op.ru/45391.html
COBopHUMK 3adady n npumepsl rocyapCTBEHHbIN 2010
MX peLueHus TEXHUYECKNI
YHUBEPCUTET
MBaHoB K. I.,|OcHoBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IN. anekTpoMarHeTusma Cne.: Crieryntq 2014 tp_ext_inf_publish.ph
p?id=2067
CtenaHoBa B. A.,|Pu3suka. OcHoBbl BonHoBoW| Mocksa: M3gaTensckui 2012 http://www.iprbooksh
Kanytkun . E. ONTUKM Oom MNCnC 0p.ru/56600.html
PymbiHckas W. T, |®usmka. JTabopaTopHbIN http://publish.sutd.ru/
MBaHoBa C. 0., |npakTukym. tp_ext_inf_publish.ph
VMBaHoB K. I.,|CamocTosaTenbHas paboTta cre.: crieryntg 2017 p?id=2017470
besHocoea B. B,
Bypkosa J1. A.
BansirnHa O. A. dunsmka http://publish.sutd.ru/
chne.: cnerynTtg 2018 tp_ext_inf_publish.ph
p?id=2018208
Kabnykosa H.C. ®dunasmnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN W MOJSIEKYISAPHOM Cne.: Creryntg 2019 tp_ext_inf_publish.ph
Hur3MKK p?id=2019125

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1.EanHbIN nopTan UHTepHEeT TecTUpoBaHus B cdepe obpasoBaHus [ONeKkTpoHHbIM pecypc]. URL:http:/iwww.i-
exam.ru/.

2.NHbopmaLmoHHas cucteMma «EguHoe okHO gocTyna Kk obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN pecypc].
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas dpU3nko-maTemaTmyeckas 6ubnmoTeka [OneKkTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dunanyecknin nHopMaLMoHHbIA nopTan. [OnekTpoHHbin pecypc]. URL:http://phys-portal.ru/

5.Bca dumsmka. MNMosHaBaTenbHbIv nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuanbl  MIHpopMaLmoHHO-0Opa3oBaTenbHOM cpedbl  3aovHon  copmbl  obyveHms  CIGMYMTA
[OnekTpoHHbI pecypc].

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

7. QnekTpoHHO-6ubnunoTteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas 6ubnuoTteka y4ebHbix nganun CreryrnTd. URL:http://publish.sutd.ru/.

6.3 NMepeyveHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmHoOro oéecne4vyeHus
Okonor, MNAOB — 3konor, KotenbHble, ATIT — 3konor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TeXHMYeckon 6asbl, HeO6XOAUMON AN ocyllecTBIIeHUA obpa3oBaTeNlbHOro
npouecca no AMcUUNnHe

MpakTuyeckne 1 nabopaTopHble PaboTbl NPOXOASAT B y4eBHbIX NabopaTopusax

AyauTtopus OcHalleHue




JlekumoHHas
ayauTopus

MynbTumMeauiiHoe o6opyaoBaHue, cneumanuanpoBaHHas mebernb, Aocka

YyebHasa aygutopusi

CﬂeLI,I/IaJ'II/BMpOBaHHaﬂ mebenb, Jocka
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