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BBEAEHUE
B ocHoBy Hacroflulefi flporpaMMbl rloroxeHbl cJIeAy]ouII4s 4HctIl4rlJII4HbI:

MexaHr4Ka kr TepMoAHHaMUKa crrJrorrrHbrx epeA, Teopr4q y[pyrocrr4, Teopl4fl

NJIACTI4TIHOCTI4, TEOPHfl Bfl3KOYNPYIOCTI4' TEOPHfl NON3YLICCTH' MCXAHhKA

pa3pyul e*vrfl.,r{HcreHHL,re MeroAbr peureH ufl, 3al,at{ MexaHHKH ae$opwtl4pyeMoro

TBepAofo reJla.

1. MexaHuKa H TepMOAHHaMHKa c[JIOtlIHbIx cPel

nousrue cnJrorrHofo Terra. f unoreaa cnrouHocr'. @ngnLIecKI4 vr

reoMerpr,rqecKr4 ua*rfi oJreMeHr. fe$oprur a!'fl, 3reMeHra cnloruuofi cpeAbl'

Aea cnoco6 a otrveaHwfl,ae$oprrn a|tav cttnotrrHoro rera. KoopAl4Harbr 3fi'epa n

KoopAHHarbr rarpauxa. I-lepexo4 or Sfinepona onHcaHnfl K rarpaull(eBy vr

o6parHo.

Ten:op ae$opN,r awIr4 Kouru - fpuna. feouerprauecxrafi cMblcn

KoMroHeHr reH3opa aeQopru al."vr fpraHa. Teu:op ae$opr'ra.Mvr Allua'cu'

f eouerpuuec*aff cMbrcr KOMrroHeHr TeH3Opa aesopn'r attvv Al ruaucu '

Ycroeufl coBMecrHocrn ae$opMaql4fi' <DopMynHpoBKa ycnoBHfi corln,tecrHocl'l4

ge$opNa a11uit, B UI4JIHHApHLIecrcofi ra c$epuqecKofi cucreMe KoopAHHar'

Kraccnsprraunr cr4Jr B MexaHI4Ke cnJIolrIHbIX cpeA: BHeuHI4e v

BHyrpeHHr4e cprrrbr, MaccoBbre 14 noBepxHocrHble cHJIbt. TeHgopbl Ha[pflxe.'uit

Konn.
3axosu coxpaHeHufl

HMrIyJIbCa, MOMeHTa

3Hepf 1414.

MexaHHKr4 CrrJrotrrHbrx cpeA: ypaBHeH:afl, 6alanca Maccbl'

HMnyrlbca,KHHerHqecxofi,rloreHqnallHofivnoluofi

2. Teopun Yrpyrocrrl

Ynpyroe ae$opvtI4poBaHI'Ie rBep'4bIX

3Hepruq ae$opMalr?ll4. IlnuefiHo ynpyfoe rerlo

yilpyfofo reJla. Ten:op ynpyfnx vro4yneil'

TpaHcBepcanbHo l43oTporlHoe H OpTorponHoe

r43OTpOrIHOfO TeJIa.

lloruaq cr4creMa ypaBHe."uir reopl{H yrlpyfocrl4. YpaeHeH.,fl' Ilaue B

nepeMeuleHl4flx.

YpaeHe H"fl, Eel*p aM, - Mrarqe'','a B HanpfxeH,sx' fpauuuHble

ycnoB'r. i flocraHoBKa KpaeBbrx 3aAaq MareMaruqecxofi reopnH ynpyrocT 14.

Oc uoeHbl e KpaeBble 3atraqv. llpra Hqnn C eH-B eH as a'

reJI. YnPYnafi norellllrar vr

fyrca. lloHsrne o6 aHP{3orPonHH
LlacrHste cnyL{al4 aHI'I3orpoIlHl4:

ynpyroe reJlo. VnPYrHe MoAYnH



O6rqne reopeMbr reopvvr yilpyfocrr4: reopenra Kranefipoua, To)KAecrBo

B3aHMHocrr4, TeopeMa eAHHcrBeHHocru. OcHosHr,re 3HeprernqecKHe

SyuxunoHaJrbr lnuefiHofi reopr4v ynpyrocrn.

BapnaquoHHbre rpr4Hrrunbr reopnu ynpyrocrn: rrpHFrrrun MHHHMyMa

noruofi [oreHrluarrHofi 3Heprnn, npr4Hr]hn MHHHMyMa AoltoxHnrelrHoil
3Hepfr4r4, flpuHqr,ril Peficuepa. feopeurr KacrnrbflHo. Teopenra Berrn.
llpr,rrraepu.

fleficrnr,re cocpeAoroqeHHoft cuJrbr B HeorpauHqeHuofi ynpyrofi cpeAe.

TeH:op fpHHa. fpaunuHbre r4HrerpaJrbHbre rpeAcraBJreFrufl Hanpflx esuit 14

nepeMeuennfi. @opMyna CouralbflHbr. 06urae rpeAcraBJrerJHr perueur,rfi

ypaBHesufi Teopr4u yrrpyrocrn: npeAeraBJreHr4e Kelrnnua, npeAcraBJreHne

farrepxkrHa H rpeAcraBJreHue llanKoBuqa - Hefi6epa.

fllocxoe HarprxeHHoe vr rJrocKoe 4eSopnrr4poBaHHoe cocroflHHe.
Ihocrcas 3ailaLr,a reopr414 ynpyrocrr4. Me'roA KoMrrJreKcHF,rx noreHunaJroB
KolocoBa- MycxeJrnrrrBr,rJrn. KonanrreKcHoe [peAcraBneHHe Hanptxeuwfr v
[epeMeIrleHufi. VpanHeHHfl nrocxofi 3ahauv reopnr4 ynpyrocru B nonrpHbrx
KoopAnHarax. C ueuraHHat 3a4aqa 1rrfl nonynn o cKo cr n. 3alaua f p n S $urca.

AurunJlocKafl aeSopu a\r4fl. TpeuluHa aHrr4rrrocKoro cABHla B yilpyroM
reJle. KpyueHne v uzru6 rpl43Marur{ecKoro reJra (:agaua Cen-BeHaHa).
Teopenrbl o IrHpIrynfl,rrw KacareJrbr-Ioro rrarprxeHufl npu KpyqeHr4r4 vr Hsrr46e.

I-{eHlp uzru6a.
3aAa.{a o reficrsuvr IxraMIIa c ttJrocKHM ocHoBaHr4eM Ha nonyrrJrocKocrb.
KourarrHafl. 3aAaqa fepua.

Teopvtx ToHKHX ynpyrnx rIJIacrHH vr o6oroqex. OcuonHr,le rr4rrore3br.
flornaq cncreMa ypaBHeHufi Teopr4 rrJracrns n o6oroLreK. fpaHnvr{bre ycronr4fl.
I locrarloBKa 3a^aq, TeopHH nJracrnH 14 o6oroqex FegNaoNaeHTHarr reopufl.
Kpaenue sSSeKTbI. 3aAaqa o Kpyrnofi cr4MMerpnr{Ho 3arpyxesHoft nJracrnrre.

TeuneparypHble 3aAar{H TeopHH yrrpyrocrn. Ypann eHwfl, repMoynpyrocru .

3. Teopun rrJracrtrrrHocru

flnacrnqecKoe aeSoprtaHpoBaHHe rBepAbrx'reJr. I-lpe4err reKyqecr14.
YnpouHeHl4e. OcraroqHble aeQopna arr4n. I/r1ealsnan nracrnr{Hocrb.
@zsH.IecKI4e MexaHI,I3MbI rrJracrur{ecKofo rerteHl4fl. llonsrue o AHcnoK ar\r4flx.
f o xan n 3ar\ufl, nJI acrl4q ec KHX ae S op rta auuir . Ilurtuvt IrcAep c a - t{e p H o na.



V1eanaHoe ynpyronJrac'rnqecKoe 'reJro . VI:{eatIbrloe xeclKomracrr4qecKoe

reJro. flpocrpaHcrBo Hanpflx esurt, Kprarepafr reKyr{ecru vr noBepxHoclb

reKyr{ecrr4. Kpurepran -fpecKa 
14 MHgeca; flpocrpaHcrBo fJIaBHbIX Hanprxtenuil.

f eoverpnqecKafl HHTepnpera \vrfl ycno BH fi re ryu ecrl4 .

Vcroeue rroJrHofi uacrnrrHocrn. Brussne cpeAHero Haflpfl)I(el]Hfl.

VnpouHflIorqeecfl ynpyronJracrnqecKoe reJIo. Ynpouurrouleecfl
xecrKo rrJr acrnqec Ko e reJr o . @y H x lryfl H arpyx eHnfl,, rI o BepxH o cr F, I-t a rpyx eH,vrfl, .

flapanrerpbr ynpoLrHeHHfl .

3axossr cBfl3u Me)KAy HanpflxeHHbrM w ae$oprtlupoBaHllblM
cocrorH r4flMvr B reopr4r4 'r'eqeHr4fl. flpraHqran Mu:eca. lJoc'ryitar /]pyrcrcepa.
AccoqnnpoBaHusu.r 3aKoH rrJracrr4qecKol'o rer{eHns. 'feopvn cKoJlb)KeHHfl.

Teopar npeAenbHolo paBHoB eevfl. CrarnqecKat w KI4I{eMa'rIzLIecKafl

reopeMbr reopnu npeAenbHoro paBHoB eevrr,. BepxHHe v HHIKHI4e oueHKI4.

flpranrepu.

fllacruqecKoe nJrocKoe ge$oplurr4poBaHHoe cocrosHue. VpaeH eHvrfl, Anfl
Hanpfl)K esufr v cKopocrefi. CrarnqecKn orpeAeruMble v HeonpeAennMbte

3a4aqw. XapaKTepncrr4Kvr. CeoficrBa tusufi, cKoJIb]Kerrr4fl, MeroAsr perIeHnfl

ocHoBHbrx KpaeBbrx 3a1aq reopnn nrocxofi nJlacruqecxofr 4eQopru auuv.

3aAa.ra flpan4rnr o BAaBnHBaHHla turaMrta. llracrnqecKoe [JIocKoe

Hanpfl)r(eHHoe cocrorHue. VpaeHeHVs. rilfl Hanpqx( euuit v crcopocrefi npt4

ycn oB H H rrrr acrr4r{ Hocru M u: ec a. Xap aKTep 14 crt4 KI,l .

AecFopMaquoHHbre reopHH nJIaclr4L{HocrH. Teopnr I-eHxu. Teoprar
HlsrourH Ha. '|eopevra oMaJrbrx ynpyrorrJlacrnqecKlax aeSoprvar\nfr, A.A.

pa3rpy3xe. MeroA ynpyfhx peureHrafi ,

YnpyrorracrnqecKne BoJrHbr B crep)KHe. Vaapuoe HalpyxeHl4e. Bolna
p a3rpy3rra. OcraroqHbr e 4e SopMarlr4r4. Kprarraqe cKafl cKopocrb yAap a.

4, Teopun Br3r(oyrpyrocrv Lr ttor3ytlecrn

IloHqrrae o ilon3yqecrn vt penaKc arJn:a. KpntBbIe floJ]3yrrecru v

penaKc ar\vw. llpocrefturrae MoAenH rnuefiuo Bfl3Koynpyfux cpel: MoAerb

Maxcee rila, MoAenb @oxra, MoAenb Toucosa. Bperur penaKc aL\zlv. BpeH,rx

3ana3nbrBaHI4t.

Onpe4enqrorlne coorHorreHHr reopa14 Br3Koynpyrocln. flupa
non3yqecrr,r 14 penaKc aLrw HenpepbrBHbre u\pa 14 rl{pa co cra6ofi



oco6eHHocrbro. TepMo/lu H aM r.{q ec KH e

noJl3yqecTH 14 penaK eaL\rivr.

or-paHVt{eHI/.'.tl Br,roop flAep

Teopnu erapenvrfl, Ter{eHH,q, ynpor{H eHVfl v HacneAcrBeHHocrn.
florsyuecrb npu cJroxHoM HailpqxeHHoM cocroflHvrv. O.rpeAenflroulne
COOTHOIIIEHI,Ifl.

5. MexaHuKa pa3pyueHHfl

lloHqrrae o pa3pylxeHr4vr kr [por{Hocru reJr. O6rqne 3aKoHoMepHocru v
ocr{oBHbre rnrrbr pa3pyrreHVr. KoHqeH'rparopbr Hanpfl}r(emvrir, KosSSHur4eHr
Kor{IIeHrpaqHH Hanpfl)I( ewnil: pacrtxeFrHe yrrpyron noJrynJrocKocru c

Kpy f o B F,t M 14 SJl JI 14 frf H q eC K 14 M OT' Bep C'tVfl,MV .

@euorrreHoJrofHqecKHe reopHH rpoqHocTH. Kprareprar,r pa3pyut eH\fl,:

ae$opuaIIHoHH utit,, 3Hepferuqecxvrfi, oHrpon vtitsstit Kprar epvw Arrr4'rensHofi t4

ycranocruofi ilpotlHocrpl. Pacqer ilporrHocrr4 rro AorrycKaeMbrM HanpflxeHnqM.
Koe $ Sr4rlueHr 3arraea npoqHocrn .

,{nyruepHbre 3a1a.uv o rpeul4Hax B ynpyroM reJre. Merorq pa3no)KeFrr4fl rlo
co6creeHHblM Syurcqrarv B 3aAarle o nocrpo eHvrvt acr,rMnro'rnK nolefi
Harrpflx esui,t vr repeMeulennfi y BepunHbr rpeuuHbr B ynpyrofi rerre.
KoeQSHuHeHT HHTeHcHBHocTH Hanpflx enufr, MeroAbr ero BbrLrHcJr e*Vfl, v
oueHKH.

Crcopocrr Bbrcso6oiKAelnfl, ?HepruH npr4 rrpoABHlKeHHH'rpeulnHbr B

ynpyroM reJle. 3Hepreruqecruafi noAXoA fpruSSrarca B MexaHr4Ke pa3pyru eHVn.

Cunosoil rIoAXoA B MexaHI4Ke pa3pyueHtfl,: MoAerrH EapeH6Jrarra vr VIpnwwa.

3xenearleHrHocrb noAXoAoB B cnyqae xpynKoro pa3pyur etvrfl. @opvryna
Vpnuua.

Ioxaru3oBaHHoe [JracruqecKoe rer{eHne y BepunHbr rpeultrrlr. OuerrKa
-utanefrsoro pa3Mepa nJlacrn.{ecxoii 3oHbr y Bepur,rHbr rpeulnHbr no Vlpuwty.
flone cKoJIbxeHvrfl. y Bepur4Hbr rperrlr4Hbr HopManbHoro orpl,rBa B vileailbr{o
[lacrl4qecKoM reJle. MoAelr rpexlr4Hbr JleoHoea - flaHac]oKa -Aaraefita c

y: xo fi go Ho fi lo Karr H 3arrw nJracrnr{e cKHX ae Qopnr ary:afi .

flousrue o6 ycranocrHoM pa3pyul eHtvt. Ma-uor{HKJroBafl v

Ml{ofour,rKJroBar ycranocrb. Ocrroeubre 3aKoHbr poc'ra yc'rarocrHbrx rperrIHH.

IIA



llousrne o roBpexAeHHocrl4. Tunu noBpexAeHHocru. MareMaraqecKoe
npeAcraBJIeHHe noBpexAeHHocru. flapan,terp noBpexAeHHocru Ka.{auoBa
Pa6ornoBa.

KuseruqeeKue ypaBHeHHfl, HaKonJreHnfl, noBpexAeHHocrn. llpHuqan
ruHefiHoro cyMMHpoBaHHq roBpexAeunfi. HarconJreHHe roBpexAeHprfi B

ycnoBHrx noJr3ylrecTH.

6, tfuc.neHHbIe MeroAbI peueHr{fl 3aAaq MexaHr{Ktr AeQopnaHpyeMoro
TBepAOfO TeJra

Merol Kol{eL{Hbrx pa3Hocrefr. J'nnnqHue pa3HocrHbre cxeMbr Anfl
napa6oJlI4qecKHX, 3JIJI14nrnqecKHX 14 rnnep6orur{ecKHX ypaBHe:nvfi. Merol
KoHeq H bIX pa3Hocrefi rnfl au S $epeHrrr4an bHbrx ypaBHe rmfi reopu H y rrpyrocrr4 .

Bapraarluousrtfi npuHul4tr Mr{HHMyMa uoruofi noreHqualruofi 3Heprr4r,r

yilpyroro rerra. MeroAsl PeAes- PHrqa, Ey6uona-fanepKr4Ha vl

rpaAlzeHrHoro cnycKa B 3aAar{ax MHHHM:a3arllz-:a QyHr<uraoHaJra noluofi
noreHr.IHaJrbHofi eHeprun.

MeroA
IIpHMeHI4MOCTr4

KOHeqHbrx 3JIeMeHTOB B TeOpHI4

METOAA KOHCI{HbIX 3J]CMCHTOB.

yrrpyrocrn. llpeAenut

MeroA xapal(Tepnc'ruK B /rByMepFrbrx 3aAaqax reopuu nnacrnr{Hocrn.
O6nacrb onpeAeJleHHocrr4 u o6taq'b 3aBHcHMocrr4 peueH:l^n runep6oJrHqecrcofi
KpaeBofr zatraqvr.
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