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BBenenue

B ocHOBY HacTosiield mporpamMMbl MOJIOKEHBI CIEAYIOIINE JTUCUUTUIMHBI:
MEXaHUKAa W TEPMOJHMHAMHKA CIUIOLIHBIX CpEN, TEOpPUs YNPYTrOCTH, TEOPUS
IJJACTUYHOCTH, TEOPUS BA3KOYNPYTrOCTH, TEOPUA IIOJ3YYECTH, MEXAHUKA
pa3pylieHusi, YUCICHHbIE METObl PEIICHUS 3aJa4 MEXaHUKH JAe)OpMUPYEMOTO
TBepAoro Ttena. llporpamma CcOOTBETCTByeT MporpamMme, pa3paboTaHHOU
AKCIIEPTHBIM COBETOM BBICIIEN aTTECTAIMOHHOW KOMHUCCHM IO MAaTEMaTUKE M

Mexanuke rmpu ygactuu MI'Y um. M.B.JIomoHocoBa.

1. MexaHnka U TEPMOJAMHAMUKA CIUIOLIHBIX CPe

ITonstue crmuomHoro Ttena. Iunore3a cruromtHocTH. DU3NYECKH U
reOMETPU-YECKU MaJiblil 3jeMeHT. Jledopmaliys siaemMeHTa CIIONHON cpeapbl. JBa
crocoba ommcanus aedopManuu cromHoro Tena. Koopawnatel Diiniepa u
koopauHatel Jlarpanmxka. Ilepexon ot OiiniepoBa omnmcanuss Kk JlarpankeBy u
o0OpatHo.

Tenzop nedopmaruu Komu-I'puna. ['eomeTpudeckuii cMbICT KOMITOHEHT
Ten3opa negopmaruu ['puna. Tenzop nedopmaiuu AnbmaHcu. ['eomeTpudeckuii
CMBICII KOMIIOHEHT TeH30pa aedopmariui AJbMaHCH. Y CIOBUS COBMECTHOCTH
nedopmanuii. DopMyIUpOBKa  YCIOBUH  COBMECTHOCTH  jaedopmainuii B
MUIUHAPUYECKOH M cepuueckoi cuctemMe KoopAuHAT. Beramcienwe TeHzopa
MaJbIx AedopMaIHii 1Mo 3aJjaHHOMY MOJIt0 niepemenieHunii. opmymnsr Uesapo.

Kinaccuduxanuys cuia B MEXaHUKE CIUIOLIHBIX CPEI: BHEIIHUE U BHYTPEHHUE
CHUJIbI, MACCOBBIE U MOBEPXHOCTHBIE CUJIbl. TeH30psl HanpsbkeHurd Komwu, [Inonsr
u Kupxrodoa.

3aKOHBl COXpPAaHEHUSI MEXaHWUKH CIUIONIHBIX Cpej: ypaBHEHus OajiaHca
MAaCChl, UMITYJIbCa, MOMEHTA UMITYJIbCA, KHHETUYECKOM, IIOTCHIIMAIBHOU U MOJIHOU

SHEPTUU.
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TepMoauHaAMHUUYECKHE  TMPOLUECCHI W LUKIBL.  TepMOAMHAMUYECKHUE
napamMeTpbl coctosiudA. [loHsTHe O paboTe, TeroTe, BHYTPEHHEW JHEPTUH,
Temneparype W OHHTponuu. IlepBblii M BTOPOM 3aKOHBI TEPMOJIWHAMHUKH.
TepmoaunaMuueckre MOTEHIMANBI cocTostHUS. OOmme (GopMbl OMpenesSIONNuX
COOTHOILIEHU MEXAHUKH CIUIOLIHBIX CPEI.

dusznueckass pasMepHOCTh. AHamu3 pasmepHocter u  [I-Teopema.

ABTOMOJIeNIbHBIE pemieHust. [Ipumepsr.

2. Teopusi ynpyroctu

Ynpyroe nedopmupoBaHue TBEPABIX TeN. YNPYrud MOTEHIIMAT U DHEPTUS
aepopmarun. Jlunerino ynpyroe teno I'yka. [Tonstue 06 aHM30TpOnuu ynpyroro
Tena. TeH30p ynpyrux MoayJier. YacTHele ciiydan aHU30TPOIIUU: TPAHCBEPCAIBLHO
M30TPOITHOE U OPTOTPOIHOE YIIPYTO€ TEJIO. Y IPYTrue MOAYJIM H30TPOIHOTO TENA.

IlomHas cucrema ypaBHEHUW TEOpHM YHOPYrOCTH. YpaBHeHus Jlame B
repeMeleHnsaX. YpaBHeHus: benbrpamu-Mutuesia B HanpspkeHUsX. ['paHndHbie
ycnoBus. IlocraHoBKka KpaeBbIX 3a7ad MaTeMaTU4eCKOW TEOPUU YIPYTOCTH.
OcHoBHuble kpaeBblie 3anaud. [Ipuanun Cen-Benana.

OO6mume TeopeMbl Teopuu ymnpyroctu: teopema KiiameiipoHa, TOXIECTBO
B3aUMHOCTH,  TE€OpeMa  €IWHCTBEHHOCTH.  (OCHOBHBIE  3HEPreTUYECKUE
(GyHKUIMOHAJBI TMHEHHOW TeOpUH ynpyrocTu. BapuannoHHble NPUHUIKUIIBI TEOPUU
YOPYTrOCTH: INPUHLMI MUHUMYyMa IIOJHOW IOTEHLMAJIbHOW DHEPrUU, NPUHLMII
MHHUMYMa JONOJHUTEIIBHOM »Hepruu, npuHuun PelicHepa. Teopemsl
Kactunesano. Teopema berru. [Ipumepsi.

JlelicTBHE COCPENOTOUYEHHOM CWJIbI B HEOTPAHUYEHHOW YIIPYroMl cpene.
Tensop I'puna. I['paHHuYHBIE HWHTETpaJbHBIE IIPEACTABICHUS HANPSOKEHUN U
nepememniennii. ®dopmyna Comuibsnbl. OOIME NOPENCTABICHUS PEIICHUN
YPaBHEHUM TEOpPUM YIPYIroCTH: InpexacrtaBieHue KenbBuHa, NpencTaBiIcHUE

lNanepkuna u mnpexacraBinenue llankoBuua-HeliOepa. HopManbHas Harpys3ka Ha
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rpaHulle MoaynpocTpaHcTBa (3amaya byccunecka). KacarenbHass Harpys3ka Ha
IpaHHUILIe MMOIYIPOCTPaHCTBa (3a1ada YeppyTn).

[11ockoe HanpspKEHHOE U MIIOCKoe feopMupoBaHHOE cocTostHUE. [Tnockas
3a7a4ya TEOpUU YIPYrocTu. MeTon KOMIUIEKCHBIX MoTeHuuanoB Komocosa-
MycxenumBuiau. KoMIUIEKCHOE MPENCTaBICHUE HANPSKEHUW U TEPEMELICHUN.
YpaBHEHUsI IUIOCKOM 3aJa4yd TEOPUHU YNPYTOCTH B MOJIAPHBIX KOOPJAWHATAX.
CwmemnanHas 3aada Jyist MOAYTUIOCKOCTH. 3anada ['puddurca.

AHnTtumockas negopmanus. TpenmHa aHTUIIIOCKOTO CIBUTA B YNPYTOM
tene. Kpydyenune u nzru6 npusmarnueckoro tena (3amada CeH-Benana). Teopembl
O TMPKYJSIUA KAcaTeJIbHOTO HAMNpPSDKCHUS TpU KpydeHuu u umsrube. Llentp
u3ruoa.

3ajaya 0 JEHCTBHM IITaMIIa ¢ IJIOCKMM OCHOBAHMEM Ha IMOJYIIOCKOCTb.
KonTakTHas 3amayda ['epia.

Teopuss TOHKMX yHpyrux IUIacTUH M 000j04eK. OCHOBHBIE THIIOTE3BI.
[TonHas cucrema ypaBHEHUN TEOpUU TUIACTHH U 000J0ueK. ['paHnuHbIE YCIOBHS.
[TocTanoBka 3a1au TeOpUH MIACTUH U 00o0si0ueK. beamomenTHas Teopusi. Kpaepbie
s dexTrl. 3aga4a 0 KPyriaoi CHUMMETPUYHO 3arpy>KeHHOMU TJIAaCTHUHE.

JlunaMuyeckue 3a1a4yu TEOpUHU YIPYroCTU. Y paBHEHUS JBUKEHUS B popme
Jlame. JluHamuyeckue, TEOMETPUUYECKHE U  KUHEMAaTUYECKHE  YCJIOBUS
COBMECTHOCTH Ha BOJHOBOM (poHTe. CBOOOJHBIE BOJHBI B HEOIPAHUYEHHOMN
M30TpONHOM ynpyroii cpene. OOuiee pemenre B popme Jlame. dyHnnameHTalIbHOE
pelIeHne IUHAMUYECKUX YPAaBHEHUW TEOPUU YIOPYrOCTU I MPOCTPAHCTBA.
[Tnockue rapmonnyeckue BOJHBI. KodphuimeHTsl oTpakeHus, MPOXOKIACHUS U
tpancopmaruu. IlomHoe orpaxkenue. [loBepxHOCTHBIE BOJIHBI Penes. BosHbl
JIsa. VYcraHoBuBIIMECS KoJiebaHUs ymnpyrux Tena. Yactorel U (GopMbI
coOCTBEHHBbIX KosieOanuii. Bapuannonnsiil npunnun Pernes.

TeMreparypHble 3a/1a4y TEOPUU YIPYTOCTH. Y PABHEHHS TEPMOYIIPYTOCTH.
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3. Teopusi NIACTUYHOCTH

[Inactuueckoe nedopmupoBanue TtBepabix Teda. Ilpenen TekyuecTu.
Yupounenne. OcraTtounsie nedopmanuu. Maeansnas miactuyHocTh. Ouznyeckue
MEXaHU3Mbl IUIaCTUYECKOro tedyeHus. [lonsatue o aucnokaumsx. Jlokanusanus
mactuueckux aedopmaruii. Jlunuu Jlronepca-UepHora.

NneanbHOe ynpyromiacTuyeckoe Teno. MaeanbHoe KECTKOIIIACTUYECKOE
teno. IlpocTtpancTBo HampsbkeHuid. Kputepuid TEKydecTH W MOBEPXHOCTH
texkyuectu. Kpurepun Tpecka m Museca. [IpocTpaHCTBO TIIaBHBIX HaINPSIKEHUM.
['eomerpruueckass WHTEpIpeTalMsl YCJIOBUW TEKYYECTH. YCJIOBHUE IIOJHOMU
IJIACTUYHOCTU. BiusiHUE cpeHero HanpsHKeHus!.

Ypounsromeecs YIPYTOIUIACTUYECKOE TEJIO. Ypounsromneecs
KECTKOIUIACTUYECKOE Teno. DYyHKIMSA HArpy>KEeHUsl, [OBEPXHOCTH HArPY>KECHUS.
[TapameTpsl ynpouHeHus.

3aKOHBI CBSI3U MEXAY HANPSLKEHHBIM U 1) OPMHUPOBAHHBIM COCTOSTHUSIMU B
teopun TedeHus. lIpunumn Mwuseca. Iloctynar [pykkepa. AcconumpoBaHHBIN
3aKOH IUIACTMYECKOro TedyeHus. Teopust ckosbxeHus. Kpaesble 3amaum Teopuu
TeueHHsl. TeopeMbl €IVMHCTBEHHOCTH. BapuanuoHHbIE NPUHUUIIBI TEOPUHU
TEUCHHS.

Teopus npenensHoro pasHoBecus. CrTaTHdeckas M KHHEMaTHYECKas
TEOPEMBI TEOPUHM INPEAECIBHOTO PABHOBECUSA. BepXHHME W HHWXKHHE OLIEHKH.
[Tpumepsr.

Kpyuenne npusmarudeckoro tena 3a npeneinom ymnpyroctu. IIpenensHoe
paBHOBECUE IIPU KPYUYECHUU. XapaKTEPUCTUKHU. [I0OBEpXHOCTH HAIpsKEHUH, Kak
MIOBEPXHOCTh MOCTOSIHHOrO ckara. Ilecuanas ananorus. Pa3pbeIBel HanpspKEHU.
[lecuano-memOpannas ananorust [lpanamis - Hagam st kpydeHusl ujeanbHO
YOPYTrONIaCTUYECKUX TEJL.

[Inactuueckoe miaockoe AePOPMUPOBAHHOE COCTOSHUE. YPaBHEHHS IS
HaIpsDKeHU U ckopocTel. CTaTHYeCcKu ONpENEIuMbIE U HEOTIPEIEIINMbIE 3a1a4u.

Xapakrepuctuku. CBONCTBA JUHUN CKOJbXEHUS. MeETOAbl PEIICHUS! OCHOBHBIX
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KpaeBbIX 3aJ71a4 TEOPUH IJIOCKON TutacTuueckon nedopmaruu. 3amaya [Ipanaris o
BIABIMBAaHUM IITamna. [lmacTuyeckoe IIJIIOCKOE HAIPSXKEHHOE COCTOSIHHUE.
YpaBHe-HUS [JIS HAPSIKEHUW U CKOPOCTEN MPHU YCIOBUU IJIACTUYHOCTH Mu3eca.
XapaKTEpUCTUKHU.

[Inockue ynmpyromjaacTU4ecKue 3aJayd TEOPUU UACATbHOM IUIACTUYHOCTH.
JIByXOCHO€ paCTSIKEHHUE TOJICTOU U TOHKOU IJIACTUH C KPYTOBBIM OTBEPCTHUEM.

HedbopmanrionHbie Teopun TIacTHUHOCTH. Teopus ['enku. Teopus manbix
ynpyro mmiactudeckux naedopmaruii A.A. Uneromumua. Teopema o pasrpyske.
Meton ynpyrux pemieHuil. 3ajada 0 TOJICTOCTEHHOW TpyOe U3 YIMPOUYHSIOLIETOCs
Marepuarna.

YrpyromiacTuiueckue BOJIHBI B CTEpXkKHE. YJIapHOe HarpyxeHue. Bosna

pasrpy3ku. Octatounsie Aegopmanuu. Kputuueckas ckopocTs ynapa.

4. Teopusi BA3KOYNPYTrOCTH U MOJI3Y4eCTH

[ToHATHE O MON3Yy4YECTH U penakcauru. KpuBble MON3y4eCTH U PETAKCALIAH.
IIpocreiimume Moaeny JIMHEWHO BSI3KOYNPYIUX Cpel: MoAenb Makcsesuia, MOJEIb
®doxta, mogenb Tomcona. Bpems penakcanuu. Bpems 3ana3apiBasus.

Ornpenensomue COOTHOIIEHUSI TEOPUH BA3KOYIPYTOCTH. Sapa moiazyyectu
u penakcauud. HempepbiBHBIE spa U siipa co ciiaboii ocoOeHHOCThI0. Tepmo-
JTUHAMUYECKHUE OTPAaHUYEHUS Ha BBIOOD siiep MOJI3YYECTH U pellaKCalliH.

@opMyIMpOBKa KpaeBbIX 3aJad TEOPUM BASKOYIPYrocTd. Meromsl
pelIeHns KpaeBbIX 3aJa4 TEOPUM BA3ZKOYNPYTOCTH: IIPUHLHUII COOTBETCTBUSA
BonbsTeppbl, npuMeHEeHHE UHTErpaJbHOTO MpeoOpa3zoBanus Jlamnaca, YMCIeHHbIE
MeToabl. TeopeMa eTMHCTBEHHOCTH.

BapuannoHHble TpPUHIMIBI B JMHEMHOW BI3KOYNpyroctu. [Ipumenenue
BapUALlMOHHOTO METO/Ia K 3a/1adyaM M3ruoa.

IImockas 3amaya O BAABIMBAHUM >KECTKOIO IITaMIa B BA3KOYIIPYTYIO

MONYII0CKOCTh. KOHTAKT BA3KOYNPYTUX TEN: aHaJIoT 3aaauu ['epua.
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Onpenensmoomume COOTHOLIEHUS  HEJIMHEHHONM TEOPUH BS3KOYIPYTOCTH.
Pazno-xenne Bonbreppoi-Openie. YOpoueHHbIE OJHOMEPHBIE MOJIEIIH.

Teopun crapeHus, TEYEHMS, YIPOUYHEHUS W  HACJIEACTBEHHOCTH.
[lon3ydecTp mNOpH  CIOXKHOM  HAmpsDKEHHOM — cocTosiHuW.  Omnpenensromue
COOTHOILICHHS.

VYcraHoBUBIIAsACA TOJM3YYECTh. YPaBHEHHUS COCTOSHUSA JePOPMUPYEMbBIX
T€Jl, HAXOMAIIMXCA B YCIOBUAX YCTAaHOBUBIIEWCS mnoy3ydectd. [locraHoBka
KpAaeBbIX  3a/ad. Bapuainimonsple NpPUHLOMIOBI TEOPUM  yCTAHOBUBIIECHCS
ITOJI3y4YECTU: IPUHLMI MHUHHMYMA IIOJJHOM MOIIHOCTH, NPHUHIMUII MHHMMyMa
JOTIOJIHUTENIBHOTO  pacCesiHUsA. Y CTAaHOBUBILAACSA IIOJI3y4eCTb W JUIATENIbHAs
MIPOYHOCTH CTEPKHS.

HeycranoBuBmasicas mnonsydectb. Onpenensiomye ypaBHEHUS TEOPUHU
HEYCTa-HOBHUBUIEHCS MOJI3ydyeCcTH. BapualimoHHble MPUHLINIBI TEOPUA TEYEHUSA U
TEOpUU YNpOUyHEHHs. HeycTaHOBUBIIAACS TMOJ3YYECTh CTEPKHEBOW PEIIETKU.

Y CTOMYMBOCTB CTEPHKHEN U NIITACTUH U3 PEOHOMHBIX MaTEpHUAIOB.

5. MexaHnunka pa3pyumieHust

[lonsiTue 0 paspyuieHud W MpPoYHOCTH Tei. OOIlue 3aKOHOMEPHOCTH M
OCHOBHBIC THUTIBI pazpymieHusi. KouieHntpatopsl Hamnpsokenuid. Kosddurment
KOHLIEHTPAalMU HANpPSHDKEHUN: PACTSKEHUE YINPYTOW MOJIYITIOCKOCTH C KPYTOBBIM
Y JUIMITUYECKUM OTBEPCTUSAMH.

DEHOMEHOJIOTUYECKUE TEOpUM MPOYHOCTH. Kpurepun paspymieHus:
nedopMallMOHHbIN, SHEPreTUYeCKuil, SHTponuiHbi. Kputepuun nauTenbHOM U
YCTaJIOCTHOM NPOYHOCTU. Pacyer mpoOYHOCTH IO AOIYCKAEMBIM HAIPSKCHUSAM.
KoaddunmenT 3amaca npoyHOCTH.

JIByMepHBbIE 3a7jaud O TPEUIMHAX B YNPYyrom Tene. MeTon pasiioxKeHus 1o
COOCTBEHHBIM (YHKIMSIM B 33jJady€ O IIOCTPOCHUU ACHUMIITOTHK MOJIeH

HalpsDKEHUM W TNEPEMENIEHWA Yy BEpPUIMHBI TPEUIMHBI B YIPYIOM TeEJE.
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KosddurmenT WHTEHCHMB-HOCTH HANpPSOHKEHUH, METOABl €r0 BBIYHCICHUS U
OLICHKH.

CKOpOCTh BBICBOOOXIEHUS HSHEPTUU TMpPU MPOJBHKEHUM TPEUIMHBI B
yOpyroMm Temne. JHepretuueckuil moaxon ['puddurca B MexaHuke paspyuieHUs.
CunoBoil mojxoJl B MeXaHuUKe pazpyuieHusi: moaenu bapenOnarra u MpBuna.
OKBHBA-JIEHTHOCTh NOAXOAOB B Ciy4dae XpYINKOro pazpyumenus. Popmyna
Wpauna.

J-unterpan  DmenOu-YepemanoBa-Palica W  ero  MHBApUAHTHOCT.
BriunciieHre moToka HEPTrun B BEPIIMHY TPEIIUHBL. Jg —KpHUBasi.

Jlunamuyeckoe pacmpocTpaHeHue TpeniuH. J(nHamudeckuii ko3¢ GUIueHTt
MHTCHCUBHOCTA HampspkeHuil.  IlpenenbHas CKOpOCTh TPELIMHBI  XPYIIKOTO
paspyuie-Hus (TEOPETUUYECKAs OLICHKA U SKCIIEPUMEHTAIIbHBIC TAaHHBIE).

Jlokanu3oBaHHOE IJIACTUYECKOE TEYEHUE Yy BEPIIMHBI TpelIMHbI. OlleHKa
JIMHEWHOTO pa3Mepa IIIACTUYECKOW 30HbI Y BEPUIMHBI TpelUHbI 10 UpBuRny. [1one
CKOJIb)KEHHSI Yy BEpIIMHBI TPEIIUHBI HOPMAIBHOTO OTPhIBA B HACAIBHO
acTuueckoM tesne. Mogenb TpemmHbl JleonoBa-Ilanacroka-/laraenna ¢ y3kou
30HOM JIOKAJIM3alUU TUIACTUYECKUX JehopMaluii.

Kunernueckass KoHUenuus nNpoyHOCTH TBepabix Ten. dopmyna JKypkosa.
Kunernueckas teopust TpenuH. POCT TpeluH B yCIOBUSX MOI3YUYECTH.

[TonsiTue 00 ycTamoCTHOM pa3pyiieHud. MaJIoIUKIIOBass 1 MHOTOITUKIIOBAs
ycTanoctb. OCHOBHBIE 3aKOHBI pOCTA YCTaJIOCTHBIX TPEUIUH.

[IoHsiTHE O MOBPEXKICHHOCTU. THIBI MOBPEKIACHHOCTH. MaTeMaTu4ecKoe
npejacraBieHue noBpexaeHHocTu. [lapamerp mnoBpexaeHHoctu KauanoBa-
PaboTHOBa.

Kunetnueckue ypaBHEHUs HAKOIUICHUS TMOBPEXAEHHOCTH. [IpuHumn
JIMHEHHOI0 CYMMHUpPOBaHMS MOBpexIAeHUN. HakomuieHue MNOBpeXICHUN B

YCIIOBUAX IMOJI3YUCCTH.
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6. UucjeHHble METOAbI PCIICHUA 3a1a1 MECXaHUKHU

neopMHUPYEMOro TBEPAOro TeJia

Merton KOHEUHBIX pa3HOCTEW. TUNUYHBIE pPA3HOCTHBIE CXEMBI JUIS
napaboaMuecKuX, OJIUTUITUYECKUX M TrunepOoIrueckux ypaBHeHUH. Merton
KOHEYHBIX pa3zHocTell ais qudpepeHnanbHbIX YpaBHEHUN TEOPUU YIIPYTOCTH.

BapuanuoHHBI NPUHIMI MUHMMYMa IIOJIHOW NOTEHIMAJIbHOM DJHEPrUU
ynpyroro Ttena. Metoabl Penes-Putna, byOHoBa-I'ajiepkuHa W TrpagueHTHOIO
CIIyCKa B 3a/1ayaX MUHUMU3ALUUU (PYHKIIMOHAJIA MTOJHONW NOTEHIMATbHON SHEPTHH.

Merton  KOHEYHBIX 3JIEMEHTOB B Teopuu  ympyroctu. [Ipeneinst
MIPUMEHUMOCTH METOJa KOHEYHBIX 3JIEMEHTOB.

®opmyina COMWIbSIHBI U METOJ TPAaHUYHBIX WHTErPaJbHBIX YpaBHEHUH
(MeToa TpaHUYHBIX SJIEMEHTOR).

Meron XapakTEpUCTUK B JABYMEPHBIX 3a/1a4aX TEOPHUM IJIACTUYHOCTH.
OO6nacTh OMPENEIeHHOCTH U 00JaCTh 3aBUCUMOCTH PEIICHUS TUTIEPOOTNIECKOM
KpaeBOM 3aJ1auH.

MeTton JydeBbIX pa3iOXKEHUM ISl pelIeHHs THUNepOOIMYecKUX 3ajad
TEOPUU IJTACTUYHOCTU Y BOJTHOBOM JUHAMHUKHU.

[loHaTE O  BBIYMCIMTENBHOM  JKcnepumeHte.  Mcnonbs3oBanue
BBIYMCIIUTENb-HOTO ~ JKCIIEPUMEHTa  JUIsl  pELIeHHs  337a4  MEXaHHUKHU

neopMUpyeMOTO TBEPIOTO Tea.
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