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BBEAEHUE
B ocsoBy Hacroquefi flporpaMMbl IIoJIoxeHbI creAy]oull4s 4nc(LInJII4HbI:

MexaHI4Ka 14 TepMoAr4HaMHKa cTIJIOITIHbIX cpeA, Teopl'Ifl yrlpyroQTvr, TeopHs

,,JIACTHIIHOCTI,I, TEOPI4fi Bq3KOY''PYIOCTI4' TEOPHfl ilON3YI{CCTH' MCXAHHKA

pa3pyul eHvrfl.,r{r4creHHbre MeroAbr pe[reH ufl, 3anaq MexaHHKH aeSopt'tl4pyeMoro

rBepAofo reJIa.

1. MexauHKa r{ TepMOAI{HaMHKa c[JIOIilHbIX CpeA

lloHsrue crrJrotuHoro Terra. f unore:a cnJIOlxHocrH. oHgIaqecKH 14

feoMerpHr{ecKr,r rrramrfi 3JreMeHT. !,e$opr'r awrfl 3JIeMeHTa cnloruHoft cpeAbl'

Aea cnoco6 a otrr4ealofl,aeSopvr a|tzv crrJrourHoro rerla. KoopAHHarbr 3irnepa n

KoopA'Harbr JlarpanNa. n.p.*o4 or Sfilepona onHcaHl'Ifl K rarpauxeBy vr

o6parHo.

TeHsop ae$oprur aI|[Iv Kouru - fpraHa. feouerpnuecrufi cMbIcJI

KoMnoHeHr reH3opa ae$opr'r'|'vr fpraua. Ten:op ae$op^'ra.ffiv Alruaucu'

feouerprauecKafi cMbrcr KOMrroHeHr TeH3Opa lesopvr a\r4v Arsuaucu'

vcroeu, coBMecrHocrn aeQopMaur4fi. iDopMynHpoBKa ycnoBI'rfi cosl'ilecrHocrl4

Ae$oprur at\uit B UI,lnHHApl4LIeqcofi ra c$epl4qecKofi cucreMe KoopAI4Har'

Knaccusnrcaunx c'n B MexaHHKe cnJIotrIHbIX cpeA: BH.[IHI4. v

BHyrpeHHHe cr,rJrbr, MaccoBbre H noBepxHocrHbre cr4rbt. TeHgopbl Ha''pflxenuit

Kotun.
3axosrl coxpaHeunfl'
HMlIyJIbca, MOMeHTa

3HepfH14.

MeXaHHKI4 cTIJIoIIIHsIX cpeA: ypaBHeH:afl, 6alanca Maccbl,

HMIryJIbca, Kr4HeTHqecrofi, IloTeHqualsHofi v nolsofi

2. Teopun YrPyrocrll

Vnpyroe 4e$opnnl4poBaHI4e rBepAbIX

3Hepfr4s,qesopMaunr4. IInHeitHo ynpyfoe reJlo

yllpyroro TeJIa. Teueop yttpyrnx Ir'ro4ynefr'

TpaHcBepcanbHo l43oTpofiHoe H OproTponHoe

H3OTpOnHOro reJla.

llonnaq cr4cTeMa ypaBHe:Huir TeopI,IH yIlpyfocrH. vpaeHeTl4fl' Jlanae B

IIepeMeIrIeHl4trx.

Vpanue HHfl, Eenrrp awvr - Mrarqellra B Hanpf,xeHl4qx. fpaurauHble

y.nour". IlocrasoBKa KpaeBbrx 3aAaq MareMarH''lecKoff reopl4H yrlpyfocTl4'

OcHoeHbIe KpaeBble 3aAaqn. llpHHqnn CeH-Besasa'

reJI. YnpYruil noreHuvar 14

fyrca. llongrHe o5 aHn3orpottl4l4
t{acrstte cnyqau aHI43orpoIII4I'I:

ynpyroe reJlo. VnPYrue MoAYnH



O6rlr4e reopeMbr reopkrr ynpyfocrr4: reopevra Knanefrpona, roxAecrBo
B3aHMHocrr4, TeopeMa eAHHcrBeHHocrH. OcHoeHLte 3Ireprerr4qecKHe

SyuxuraoHaJrbr r nuefi Hofi reop kr4 y npyrocru .

BapraaquoHHbre rpuHrlnrrbr reopun ynpyrocru: npHFIIrHn MHHHMyMa

nolHofi noreHrlualruofi 3HeprHH, npr4Hrlnn MHHHMyMa AotronHnrelrHoil
3Heprnr,r, rrpr4Hrlun Peficuepa. Teopervru KacrnrbflHo. Teopeir,ra Ferru.
llpr,rnrepu.

feficrnrae coapeAoroqeHsofi cuJrbr B HeorpaHnqeHuoft ynpyrofi cpeAe,

Teu:op fpr,rHa. fpaunuHbre HHTerpaJrbHbre [peAcraBJIeFIHt Hanpxx ewr,tfr 14

nepeMeuleHr,rfi, @opMyna CoHanlbflHbr. 06urr,re npeAcraBJleHHfl perueurafi

ypaBHe:nufr reopr4u yrrpyrocrn: npeAcraBJreHr,Ie Kersnuua, rpeAcraBrleHHe

falepxvrHa H rpeAcraBrleHne llanKoBl4qa - Hefr6epa.

flrtocroe HailpflxeHHoe vr nrocKoe 4eQoprvrHpoBaHHoe cocroflHHe.
fllocxas 3a1aqa reopr414 ynpyrocrn. Me'roA KoMnJIeKcHbrx I-roreHIIHaJIoB

KolocoBa- MycxenvrJtBr4tr. KolanreKcHoe npeAcraBJreHne Hanprxeurail v
[epeMeuler-rnfi. VpanHeHHfl nrocxofi 3aAaqr,r reopur4 ynpyrocrn B nonflpHbrx
KoopAuHarax. C HaeruaHHafl 3anaqa Anr ilonynn ocKocr u. 3arau a f pn S Srarca.

AsrunJrocKas ae$opnr a\r4r,. TperuvHa aHTr4rrJrocKoro cABHla B yilpyroM
reJre. KpyueHrae v uzrvr1 npr43MaruqecKoro rerra (salaqa CeH-BeHaHa).
'feopenrbr o rlnprrynfl,r\r4v KacareJrbrlofo HanpqxeHnfl, r-rpu Kpyr{eHr4n v Hgrra6e.

I-{eHlp uzrvt1a
3aAaqa o Aeficreun rrrraMrra c [JrocKr4M ocHoBaHaeM Ha nonyflnocKocrb.
KoHrarrHaf, 3aAarra fepua.

Teoprar ToHKHX yrrpyn4x rIJracrHH v o6oloqex. OcHoeurre rnrore3br.
florHaq cncreMa ypaBHoaufi reopn rrJracruu rz o6oJroqeK. fpaHnuLrbre ycnoBnr.
llocranoBKa 3aAaq reopnn rrJracrnH vt o6oloqerc FesNaoNaeHrr-{afl reopnfl.
Kpaenue eSSeKTbI. 3aAaqa o Kpyrrofi cHMMerpH.{Ho 3arpyxer.rHofi n.uacruHe.

Tevrn ep arypH br e 3aAar{ H reop vr4 y trpyro cru . Yp an n eHvrfl, repM oyrrpy ro crn .

3. Teopun rrJracrlrrlHocrl{

[IlacrnqecKoe eeSopnrHpoBaHZe rBepAbrx reJr. I-lpe4en reKyqecrr.r.
VnpouHeHue. OcraroqHble Ae$oprvr arJar4. Il1rp'ealrnan [Jracrr4r{Hocrb.
@Hsa.IecKI4e MexaHr,I3Mbr IlJlacrur{ecKofo rerreHufl. lloHsrue o AncnoKaqnfx.
Io xal u 3agrfl IIII acrl4q e c KHX ae Soprta auufr . Jluauu fto4ep ca - tle p H o n a.



V1eanaHoe y npy ro nr acrH rl ec Koe reJ'I o. VIIeam,H oe xecrKo I Ir acrn q ec Koe

reJro. flpocrpaHcrBo HailprrlKeHun. Kpnrepafr reKyr{ecrH v rtoBepxHocrb

reKyr{ecru. Kpureprau fpecKa H Mngeca; flpocrpaHcrBo frIaBHbIX HanprNeunfi.
f e ouerpuqe c K afl, v:aT eprp era wrfl ycn o BI4 fi re ryu e crn .

Ycroeue noJrHofi nlacu4rrHocru. Bll.usHue cpeAHero HaflpflxeHufl .

Ynpouusroueecfl ynpyrorrracrur{ecKoe reJIo. YnpovHsrotueect
)KecrKorrJracrr,rqecKoe rerro. @yuxr\Hfl HarpyxeHnfl,, ttoBepxHocrb Harpyxelnr4fl,.

llapanrerpbr yrporrH eH Hfl .

3axostr cBfi3r4 MexAy HanpflxeHHblM v ae$opiranpoBaHHblM

cocrorrH vTflMvr B Teopr4n 'r'eqeHr4fl. flpraHqrzn Mlrseca. lJocryJlar f,pyrcrcepa.
AccounupoBaHHufi 3aKoFt nJracrr,rqecKoro rer{eHIas. Teopvrr cKoJIb}KeHI4fl.

Teoprar npeAenbHolo paBHoB eenr,. CrarnqecKafl v KHHeMarHqecKafl

reopeMbr reopuu [peAenbHoro paBHoB ecvfl.. BepxHHe v HH]KHI4e oueHKH.

flpnvrepnr.

fllacruqecKoe nJrocKoe aeSoprurlrpoBaHHoe cocroflHHe. Vpanueuur, Ant
Hanpflx ertwirt v cKopocrefi. CrarnqecKu orpeAeJII4MbIe v HeonpeAeJlnMbte

3aila'lv. Xapar(repncrr4Ku. CsoficrBa tusuit cKoJIb)KeHVfl MeroAu pettret{Hfl

ocHoBHbrx KpaeBbrx 3a1aq reopnn nrocxofi nJlacru.{ecKofi 4e$opnr aryvu,

3aAaqa flpau4rlr o BAaBrrH BaHuv rxraMlla. lllacrnqecKoe [JIocKoe

HanpflxeHHoe cocrorHr4e. VpanueHtfl, Anfl Hanpqlx euvit v cKopocreit ItpH

ycnoBnr4 rlJracrl4rtHocrn Mn:eca. XapaKrepucrHKH

Ae$opMaur4oHHbre reopHH rrracrnr{Hocrn. -l'eopnr I-eHrcn. Teoprzr

MaJrbrx ynpyrorrJracrnlrecKr4x aeSoprra aquh A.A. I4lsrou v*a. 'l-eopevra o
pa3rpy3xe. MeroA ynpyfnx peureHrafi .

YnpyrorrJracrnqecKne BoJrHbr B crepxHe. V4apHoe HarpyxeHl4e. Bolna
pa3rpy3xn. Ocraror{Hbre ge$opMarlr4rr. KpnrraqecKafl cKopocrb yAapa.

4. Teopun Br3l{oy[pyrocrv rr ttofl3ytrecrn

lloHqrne o nofi3yrrecrr,r v penaKc aL\r4vr. KptaBble noJl3yqecrl4 vr

penaKc ar1lzra. llpocrefirrrue MoAenH rHHeilHo Bfl3KoyrpyI'HX cpeA: MoAenb

MaxceerrJra, MoAenb @oxra, MoAeJrb ToucoHa. Bpenra penaKc aL\w. Bperr,tr

3ana3nbrBaHKfl,.

Onpegenflror.qne coorHorreHHr reopu14 Br3Koyrrpyroc'rn. fapa
non3yr{ecru 14 penaKc aLlvtv HenpepbrBHF,re nilpa vt qApa co cra6ofi



oc06eHHocrbro. TepMoltHHaMHrrecKHe
[oJ]3yr{ecTr4 H penaKcauxvt.

or-paHHqeHHrr Bbroop qAeP

TeopHu crapeHufl, TeqeHH.q, ynpor{H eHwfl, vr HacneAcrBeHHocrn.
florrsyuecrb npn cnoxHoM Hanps)KeHHoM cocrosHkrvr. Onpe4enflrourue
COOTHOIUCHI4fl.

5. MexauuKa pa3pyueHur

lloHsrue o pa3pyueHvrv H npor{Hocrn reJr. O6qHe 3aKoHoMepHocrn t4

ocr{oBHble rl4nbl pa3pytxeHHs,. Konqes'rparopbr Hanpfl)r(esvrk. KoeS$HrrHeHr
Kor{qeHrpaql4H Hanpflx eswir: pacrflxeHHe ynpyrofi roJrynJrocKocru c

rQyfoBbrM H 3JrJrHnTr4qecKuM oTBepc'TKflMvr.

@esoueHoJlofur{ecKHe reopvvr rlporrHocrr4. Kprarepau pa3pyx]eHvrr,:

aeSopnraqlloHHstit, oHeprernqecxuit 3Hrponuitu';rfr. Kpr,rrepvr4 Ann'reJrtuofi kI

ycraJlocrsofi [porlHocrl4. Pacqer [por{Hocrr,r ro AorrycKaeMbrM Hanpf,)KeHnflM.
Koe$Sr4LIr4eHr 3anaca npoqHocrn.

f,eyl,repHble 3a1aur4 o rpeunHax B yrrpyroM reJre. MeroA pa3no)KeHufl rro
co6crneHHblM SynxqHrrra B 3aAaqe o [ocrpo eHvrv acnMnrornK nolefi
Hanpflxewufi, vr repeMeIrleunfi y BepunHbr rperqr4Hbr B ynpyrofi rerre.
KoeSSI4uI4eHr I{HTeHcI4BHocrH Harrpflx euufr., MeroAbr ero Bbrr{HcJr eHvrn u
OUCHKH.

Cr<opocrr nbtceoSo)KAeHnfl ?Hepn4H npn npoABhxeH14H'rpeuluHbr B

ynpyroM reJle. 3Heprernqecrcr,ril noAXoA fp"S$vrca B MexaHHKe pa3pyulerrnr.
Cvnosofi roAXoA B MexaHI4Ke pa3pyrxeHns: MoAenH BapeH6narra v Vpvwwa.
3xsnsaJleHrHocrb IIoAXoAoB B cnyqae xpyrrKofo pa3pyur eHr4fl.. @opvyna
VIpnvrua.

Ioxalu3oBaHHoe nJracrnqecKoe reLreHne y BeprxnHbr rpeLrIHHr,r. OuerrKa
,uuHefiuoro pa3Mepa [Jlacra.{ecxoia 3oHbr y Bepur4Hbr rper.rlnHbr no Vpvvttty.
flone cKoJlbxeHvrfl, y BepuuHbr rperrluHbr HopManbHoro orpbrBa B HAeanbHo

nJlacrnqecKoM TeJre. MoAerr rpeur,rHbr leoHosa - llaHacroKa -fargefina c

y: xo fi goHo fi JroKaJr H 3awrkr [nacrnq ecKHX ae Soprta awfr .

flossrue o6 ycranocrHoM pa3pyr.ueHnn. MaJrorIHKJroBas v
MnororruKJloBafl ycranocrr-,. OcHosnbre 3aKoHbr pocra ycraJrocrHbrx rperrIHH.

Ha



flousrne o IIoBpexAeHHocrH. Tunu noBpexAeHHocrn. MareMarnqecKoe
rIpeAcraBJIeHHe [oBpexAeHHocrn. flapanaerp [oBpe)KAeHHocrr,r Ka.{auosa
Pa6ornoBa.

KuueruqecKl4e ypaBHeHnfl, HaKorrJreHkrfl, noBpe)KAeHHocrH. llpuHquu
luuefisoro cyMMHpoBaHI4fl noBpex reunil Haxo[rreHr4e noBpex Leuuir B

YCJIOBHfl X [OJI3YI{ CCTI4 .

6. rlncreHHbre MeroAbr petueHus 3aAaq MexaHr{nu Ae0opMHpyeMoro
TBepAOfO TeJra

Merol KoHeqHbIX pa3Hocrefi. J'r4nHqHbre pa3HocrHbre cxeMbr Ant
napa6oJIHqecKHX, 3JIJIHnTHqecKHX tA nanep6oJrulrecKux ypaBHe sui,t Merol
KoHer{HbIX pa3Hocrefi AJIfl au$$epeHrluanbHbrx ypaBHeuuia reopuu yrrpyrocrr,r.

Bapuaqnounufi rIpI4HuI{II Mr4Hr4MyMa noruofi noreHqualruofi sHeprur4
ynpyfofo reJra. MeroAu PeAes- Purqa, Ey6Hona-falepKuHa v
rpaAI4eHTHoro cnycKa B 3aAar{ax MHHHMvaarr4r4 $yHxuraoHana nonuofi
roreHrluaJr bHofi eHeprran.

MeroA
IIp14MeHLIMOCTI4

KOHeqHbrx SJTeMeHTOB B Teopr4r4

MeTOAa KOHer-IHbIX SJIeMeHTOB.

yrrpyrocru. llpe4eltr

MeroA xapaKTepucrl4K B AByMepHbrx 3aAalrax reopnu nnacrnrrHocrr4.
O6nacrb onpeAeJleHHocrn z o6racrb 3aBr4caMocru peueH:afl r4nep6onnr{ecxofi

v

KpaeBov 3ailaLrkt.



OcHosHar JrHTepar"ypa

Epe66ns K., Vorep C. lIpraMeHeHI,Ie MeroAa fpaHnqHbrx 3JreMeHroB B TexHHKe.
M.: Mrp, 1982. foayHoB C.K,, Pr6eHsxuit B.C. Pasuocrubre cxeMbr. M.:
Hayxa, 1917. 3euxeBar{ O.K. MeroA KoHeqHbrx 3reMeHroB B TexHHKe. M.:
M"p, I975. Kaqauos I.M. OcHonbr reopkrkr nilacrnr{Hoeru. M.: HayKa, 1969.
MaluuuH H.H. llpranrr al.Hafl, Teoprrfl rrJracrr4rrHocrr4 v lon3yr{ecrn. M.:
MauruuocrpoeHr4e, I97 5,

MycxenlrruBr4Jru H.VL Heroropbre ocHoBHbre 3aA aqv MareMarnqecKofi reopnn
ynpyrocrn. M.: I-layK&, 1966.
I-losaqxuii,B. Teopran ynpyrocrn. M.: Mup, 1975. Pa6o'rrrots fO.H. flo.nsyuecrb
3JIeMeHroB KoHcrpyxqnft. M.: Hayxa, 1966. Pa6orHoe fO.H. MexaHHKa
ae0opnrupyeMoro rBepAoro reJra. M.: Hayxa, 1988. Celon I.14. MexaHnxa
crrJrorrrHofi cpe4lr: B 2-x rouax. M.: Hayxa, 1983 , 1984.

[ono.n H ureJrbHar Jr HTeparypa

I4sres A.A. Teoprar hAeanbuofi rracrr4r{Hocrr4. M.: Hayrca, 1966. I4lnourr.rH
A.A. MexauvKa cnJrotrrHofi cpe4u. M.:Zrs1-so MfV,, 1990.
Ka.ranon I.M. Ocnoerr MexaHr4Kr4 pa3pyrueH:afl,. M.: Hayxa, 1974.
Klrourul4KoB B.A. Mareuarur{ecKaf, Teopvrfl nJracrr4qHocru. M.: Irl:l-so MfV,
1979. KpncreHceH P. BseAeHHe B reopnlo Bn3Koynpyrocrn. M.: Mnp, 1974.
Ilypre A.VI. Teopur ynpyrocrr4. M.: HayKo, 1970
Ilapron t1.3., Mopo:oe E.M. MexaHHKa ynpyrorrJracl'HqecKoro pa3pyurer-rnfl.
M.: Hayxa, 1985. Celon I.I4" MeroAu noAo6Hg v pa3MepHoc'ru B MexaHHKe.
M.: HayK&, 1965. TuuorueHKo C.fI. j

fyarep [x. Teopur yrpyrocra. M.: HayK&, 197 5. t{epenaHoB f .n. MexaH vrKa
xpyrrKoro pa3pyrxeHr4s. M.: Hayra, 1974.


