MHNHOBLPHAYKHN POCCHUA

denepanbHOE roCy1apCTBEHHOE OOIKETHOE
00pa30BaTeIbHOE YUPEKACHUE BBICIIErO0 00Pa30BaHUS
«Tynpckuii rocy 1apCTBEHHBIN YHUBEPCUTET

NHCTUTYT FTOpPHOTO JieJ1a U CTPOUTEILCTBA
Kadenpa «CtpoutenbcTBo, CTpOUTEIBHBIE MATEPUATIbl U KOHCTPYKIIUNY

VYTBep:KAeHO Ha 3acelaHnuu Kadeapbl

«CTpoUTENnbCTBO, CTPOUTENbHBIE MaTEpHAIbl U

KOHCTPYKIIUN

« 18 » suBaps 2022 r., npotokona Ne 5
o ety 7

3aBez[onmHg_ .Igagg;tpuu /

7 I

ELAR Fi
P i ‘\‘ E

/7

; /

/
L77

/
METOJAUYECKHUE YKA3AHUS
K CAaMOCTOSITEJIbHOI padoTe CTyIeHTOB
mo IMCIMIIJIMHE

«OCHOBBI MEeXaHUKH Ae(opMHUpPyeMOro TBepaoro Tejia»

OCHOBHOM NMPodecCHOHATBLHOM 00pa30BaTEJIbHOI MPOrPAMMBI
BbICHIEr0 00pa30BaHMs — IPOrPAMMbI MATHCTPATYPbI

10 HAMPABIICHUIO MOJATOTOBKH
08.04.01 «CtpouTenbcTBO»

C HaIPABJICHHOCTHIO (MMpoduIem)
Teopus U IpoeKTUPOBAHME 3IAHUH U COOPYKEHUI
®opmbl 00yUEHUS: OUHAsI, 3a0UHas

N nentudukanmonHsiii Homep oopazoBaTenbHoi mporpammser: 080401-04-22

Tyna 2022 rox



2

PazpaGorynk MeToqHYeCcKHX yKa3aHHH

Tpemes A.A., npodeccop, .T.H., npodeccop
(®UO, n0mKHOCTE, yueHas CTeNeHb, YIeHOe 3BaHHeE)




3

BBEJIEHUE

B MeToaumyeckux ykazaHMsX 3aTPardBarOTCs BOINPOCHI COBPEMEHHOIO Pa3BH-
TUSl TEOPUU MEXAHUKHU JedopMupyeMoro TBepaoro tena. CamocrosrenpHas padboTa
IUIsL CTYJ€HTOB, oOyyvaromuxcs no HampasieHuto 08.04.01 «CrpourenscTtBoy», sBIS-
€TCsl OCHOBOW yue€OHON POrpaMMBl.

B YKa3aHuAX paCcCMOTPCHAa MCTOJUKA CaMOCTOSITEJIbHOM pa6OTBI CTyACHTA I10

BCEMY KYpCY.

1. LIEJIb U 3AJTAYM CAMOCTOSTEJIbHOM PABOThI
CamocTosTenbHass paboTa CHOCOOCTBYET YINIYOJIGHHIO, 3aKpEIUICHHIO MU
00OOIICHNI0 TEOPETHUECKOTO MaTepualia, BBISBICHHIO CIIOCOOHOCTEW CTyAEHTa K

MPAKTUYCCKOMY PCHICHHUIO KOHKPCTHBIX MHKCHCPHO-TCXHUYCCKHX 3aaa4.

Ounas popma o0yueHus

Ne .
i Buabl u gopMbI caMOCTOSITEILHOW padoThI
1 cemectp
1 [ToaroToBka K NpakTUYECKUM (CEMHHAPCKUM) 3aHATHIM
2 |BelnmosHeHUE KypcOBOH paboThI
3 IloaroroBka mokiana
4 [ToaroroBka K MpOMEKYTOYHOU aTTECTALIMU U €€ MPOXOXKICHHUE
3aounasi popma oOyueHusi
Ne .
i Buabl u gopMbI caMOCTOSITEILHON padoThI
2 cemecTp
1 [ToaroToBka K MpakTUYECKUM (CEMHHAPCKUM) 3aHATHIM
2 |BelmosHEeHUE KypCOBOH paboTHI
3 IloaroroBka mokiana
4 [ToaroroBka K MpOMEKYTOYHOU aTTECTALIMU U €€ MMPOXOKICHHUE

[{enpr0 caMOCTOSITENBHOW PA0OTHI SIBJSIETCS O3HAKOMIIEHHE CTYIEHTa C CO-
BPEMEHHBIM COCTOSIHUEM TEOPUHM MeXaHuku nedopmupyemoro tBepioro tena. Cry-
JICHT JOJDKEH TMOJYYUTh OOIHME MPEICTABICHUS O PAa3BUTUU TeopuH AePOopMUPOBa-

HHA CTPOUTCIIBHBIX MATCPHUAJIOB U KOHCTpYKHHﬁ.



BBEOEHUE

Ilenmpro caMOCTOATENEHOM pPabOTHI IO TUCITUIUINHE SIBISETCS pacluupe-
Hue TIpeNCTaBIeHUsI 00 OCHOBHBIX TMOHATHSIX MEXaHHKH JePOPMHUPYEMOTO
TeNa M IeMEHTaX MaTeMaTHIeCKOTo almapara, HCIIOIb3yeMbIX IS ITOCTPO-
€HUS Pa3IMYHbIX MEXaHUKO-MaTeMaTUYECKUX MOZCIIEH.

IIpu camocTOsATENHLHOM U3yUYEHUU MaTepraja pEeKOMEHIYEeTCs UCIIONb30-
BaTh HE TOJLKO UCTOYHUKH MH(DOPMAIIUHU, MaTEPUAIIBl U3 KOTOPBIX MPHUBE/IC-
HBI B KAYECTBE OPUECHTHUPOBOYHOI OCHOBBI, HO M KHHUTH, YKa3aHHBIC B OHOIH-
orpajpuueckom CIHCKe.

Kak u mpu moATOTOBKE K MPAaKTHIECKUM 3aHATHIM, OCHOBHBIMU BOIIPO-
CaMU SIBJISIFOTCA CIEAYIOLIHE:

1. 3aueM HykHa U3yyaeMasi MEXaHUKO-MaTeMaTUYecKas MoAenb?

2. Kakvuie THIoTe3sl MEXaHUKHU MCTIONIB3YIOTCS sl QOPMHUPOBAHUS OTIpE-
JIENSIOIINX COOTHOIICHHI MoAean?

3. Kakue maTemaTuuecKkue 3aJaud SIBISIOTCS XapaKTEPHBIMU ISl TIpHU-
MEHEHUS ONPECISIONINX COOTHOICHHA?

4. Kakue pe3ynbTathl a€T pelieHue MaTeMaTHYECKUX 3a7a4, MOpoxKaa-
€MbIX JJaHHOH MOJICIIBIO.

KoHTponpr KkadecTBa BBHITIONHEHHOW CaMOCTOSITEIBHOH pabOThI OCY-
IIECTBIISIETCS B XOZE /MeCcno8020 KOHMpOo/is Ha IPOMEKYTOUHON aTTeCTAIUH.
B cocraBe TecToBBIX 3amaHuil mojoBHHA 3amaHuil (20) HCIIONB3YIOT MOHS-
THA, OTpeaCICHMsI, POPMYIIBI M KaueCTBCHHBIC PE3yIbTaThl, KOTOPHIE OTHO-
CATCSA K TEMaTHKE CAMOCTOSATEIHLHOW PabOTHI.

Ora vacTh 3a7aHuii oneHuBaeTcs B 20 0aioB U SBISAETCS CYIIECTBEH-
HOM [I71s1 OCYLIECTBICHHUS JKEIaHUs CTYEHTA MOJYUYUTh OLICHKY «OTIMYHOY» B
XOJIe PK3aMEHa 110 JUCLHILINHE.



TEMA

1

[E®OPMUPOBAHHOE COCTOAHVE

Temarrka caMOCTOSATENBHON paboTHI paboueil mporpam-
MOM HE MpeyCcMOTpEeHa.

TEMA

2

HANPSXEHHOE COCTOAHVE

Temarrka caMOCTOSATENHHOU pabOTH paboduei mporpam-
MOH HE MPEAYCMOTpPEHA.

TEMA

3

TEPMOOVHAMUYECKUE OCHOBbI
TEOPWU YMPYTOCTU

3.1. OCHOBHbI€ NOHATUSA U 3aKOHbI TEPMOAUHAMUKN

Cw. fon.nu. Tpebyercss 03HAKOMUTBCS ¢ TAKMMH MMAHATUSAMU (eHOME-
15127 gomornyecKoi TEPMOIMHAMUKH KaK:

* OKpY’Kalolas cpejia;

* usmyueckas cuctema:
W30JIUPOBaHHAS;
3aMKHYTas;
OJTHOPO/IHAS;
napameTpbl COCTOSIHUS:
- BHEIIIHKE;
- BHyTPCHHUE;
- YPaBHEHUS COCTOSHUS;

* TEPMOJUHAMUYECKOE PABHOBECHE:
MEXaHHYECKOE;
TEIIOBOE:



- Ipy aAnabaTUIECKUX CTCHKAX;
- IIpYU AUATEPMUYECKHUX CTEHKAX;
NPUHIMI TPAH3UTUBHOCTH:

* TEpPMOJMHAMHYECKUH MPOIIecc:
KBa3HCTaTUUECKUIl;
HEYCTaHOBHBLIMICS;
00paTHUMBIf;

HEoOpaTUMBIH;
TEIUIONPOBOIHOCTE;

* (DYHKIMHU COCTOSIHUS:
BHYTPEHHSISI SHEPTUS;
a0COIOTHASL TEMIIEPATYPa;
SHTPOIHS;

* 3aKOHBI TEPMOJANHAMUKH:
«HYJIEBOIY;

MIEPBBI;
BTOPOI];

3.2. 3aKOH coxpaHeHus 3Heprum ansa aecdopMmMpoBaHHOro Tena ba-
NaHC 3HTPONUK, 3aKOH TennonpoBoaHocTU Pypbe, cBOOOAHAsA 3Hep-
rus, TepMoynpyrum noteHuman MNooca

Cwm. gon.ouT.
[15, nn. 3.2-3.6]

3akoH OrpannyeHuss Ha MEXaHUKO-MaTeMAaTUYECKYI0 MOIETh
COXpaHERVe  TMHEMHOM TEOPUH YIIPYTOCTH.
srieprn 3aKoH COXpaHEHHUS MEXaHMYECKOH SHEPTHH MpH aanada-
TUYECKOM IPOIIECCe:

d
L =2 (H + ).

3aKoH COXpaHCHUA SHCPIUU AJid MPOU3BOJIBHOTO TEPMO-
JAUHAMHUYCCKOI'O IIponecca:

L@ H)=2 +Q.



TToHSITHE TEMIOBOTO IOTOKA Yepe3 MOBEPXHOCTD:
Q=— I gngdA=— j g;, 1 dV.
A v

JlokanpHast popma 3aKOHA COXPAHEHUS SHEPTHU:
U= cr“éﬂ — i, i
Banatc CBsI3b SHTPOIINY C TIPUPALICHUEM KOJIMYecTBa Tera (0a-
SHTPONMY - JraHC YHTPOTIHHU B JIOKAJIBHOH (hopme)
ds .
T—r=—divgq=—q+

[IpencraBnenue sl BHYTpEHHEH 3HEpPTruu ¢ y4éToMm Oa-
JIaHCA DHTPOIIHH:

U =Uﬂé” + TS.
3akoH Pypbe 3aBI/ICI/IMOCTI/I, ITIO0JIO’KCHHBIE B OCHOBY BBIBO/Ia 3aKOHA T€-
IJIOOPOBOAHOCTH q)ypbe:

U au g,T

N
G_”#-aq. TI'"d—; 8-—1—? =,

IlonsTHe TEPMOANHAMUYCCKUX CHUII:

T4
Fi=—==r.

Fm—%grad Tﬁgrad(—;’.—).

CBs3b COCTAaBJIAIONIUX TEIIJIOBOTO IMOTOKAa WM TCPMOAMHA-
MHUYECKMMHU CHUJIaMU B ClIy4da€ MEIJICHHOTO TCPMOANHAMUYC-
CKOT'O ITporecca:

G=LyF, i, j=1,2, 3.

3akoH Dypbe A1 aHU30TPOIHOTO YIIPYToro Tena:

A
q=——ayT, ;. LilT* = hij, %T,;T.J‘;-O.



CaoBoaHas CBobopHas sHEpPTryUs Kak TepMOIUHAMIYecKas (QyHKIIHA:
SHepris

F=U—ST.

M3menenne cBOOOMHOM SHEPTUH KaK MOHEIN nuddepeH-
[HaI:

dF =0y ds;‘,- - S5dT.
Jluneiinoe npuOIImKeHNE 111 CBOOOTHON YHEPTUU:
1
F (z”, T) =3 c{me”a“ ——ﬂ”B”B -+ F,(9).

Omnpenensonye COOTHOLIEHHUS TEPMOYIIPYTOCTH:

dF

— — T —_
o= de,, == C{ 1085 — By;0
aF aF, (8)
S-———-—-——ﬁuE” """'élf—.
IToHsATHE TETUTOEMKOCTH ITPY TTOCTOSHHOM edopmariim:
as a2F, (8)
=T (57),=—T -

OYHKIMOHAIFHO TPEACTaBICHNE CBOOOIHON IYHEPTHH H
SHTPOIUHU NPU OTPAaHUYECHUSX HA POCT HAYAJIBHOW TeMmIepa-

TYPBIL:
— Le_ g2
F= :,m €ip— ﬁifBHB BT, %,
6
S=pe;; + ¢, To

CooTHomeHus It HU30TCPMHUYECCKOIO IIporecca:

1
1 r — AT —
F= 7 CijeiBiBer O = Cigerfer S_ﬂueir
TepMoAVHaMIYECKHT OYHKIHMS COCTOSHUS — TEPMOTUHAMUYCCKUAN MOTECHIINAT
noteMan Tp66ca:
'nobca
G _— F _— UJI i‘slj'



CrenctBus Toro, 4to dG sABIsAETCS MONHBIM TuddepeH-
I[UAJIOM:

G g _ G

By = — = = .
{ ]
/ do,, ar
[lpumenenue nuHEWHOTO TNpUOMIKEHHS  (QyHKIMH
G(o,;, T) B OKPECTHOCTH ECTECTBEHHOIO COCTOSHHUS:
= T
€ == S0 T a9,

6&}. ]
S =uay0, + { )

CBs3b TapaMeTPOB TEPMOMEXAHUUECKOTO COCTOSHHUS:
— T P S — T
By=0uCinr  SimCon, =1 ;=BT

B ciygae HsoTepMquCKoro nporecca:
_ — T —_
A= G=1 S;,rfz:“u“w &= SimOsp  S=0a,0,.

3.3. BHYTpeHHAA aHeprus, ypaBHeHMe NOTOKa Tenna,
OCHOBHbIE ypaBHEHUA TePMOYNpPYrocTu

Cwm. gon.nuT.
[15,nn. 3.7-3.9]

BHyTpeHHsis BuyTpenneit sHepruu kak (GyHKINS COCTOSHHUSA:
QHEPrua

Pesynbrare! paznoxeHus QYHKIUH B OKPECTHOCTH €CTe-
CTBEHHOT'O COCTOSHUS:

dU = (5-) dey + (G ), 45 = oy deyy — TdS,

auv

0y =il — S = (33”)

B U, aU
T=tyey — 55 =~(5), -



YpaBHeHue
npuToKa Tenna

OCHOBHble
YpaBHeHWs!
TEpMOYNpyrocTn

s
CwmpIca k03 PHUITUEHTOB ¢ ijki B CPABHCHHH C K03 hHUITH-

T
CHTaMH cijkl .

CBs3bp BHYTpPEHHEH dHEpruu ¢ padboTod medopmanmii B
aanabaTUIECKOM COCTOSTHUH:

U=WSs.

PesynbpraTel HMCIONB30BaHUS JIMHEHHBIX TPUOIMOKEHUI
Pa3TMYHBIX (GYHKINN COCTOSHUS:

e T — 6
Oy =Clufu—bB0 S= Brjey + ¢, Ts '
— oT
&, =S 00t “t;ex 8
— 8 - Cg
Oy == OBy = ByS. S=a,0+ ¢ To

JluneapuzoBanHoe muddepeHInanbHOe YpaBHEHHE MTPH-
TOKa TeIlIa C UCTOYHMKAMH TEIUIA MOIIHOCTBIO W:

A0, 1y — 8 — ToPyyts; = —w.

I'pannunble ycaoBus:

1. Ilpu 3amaHHOI Ha MOBEPXHOCTH TeJa Temreparype 0
KaK (yHKIIMU TIOJOKEHNS U BPEMEHH.

2. [Ipu 3a7aHHOM Ha TTOBEPXHOCTH TeNa TPaJUeHTe TEM-
reparypbl Kak (GYyHKIIUHM TOJOXKEHHSI U BpeMeHH (TerIoBOi
MOTOK 4Yepe3 MOBEPXHOCTh WM TEIJIOBas M30JIALHUS TOBEp-
XHOCTH).

3. IIpu cBOOOTHOM TEIIIOOOMEHE Ha MIOBEPXHOCTH TEIIa.

HauanpHble ycinoBus kKak (QyHKIHS pacnpeneneHus TeM-
IepaTypsl B 3aBUCHMOCTH OT TTOJIOKEHHsI 00JIACTH Ha MOBEP-
XHOCTH.

Monudukanuss ypaBHEHUSI B ClIy4ae yCTaHOBHBIIIETOCS
MIPUTOKA TEIIa.

ypaBHeHI/IH ABMKCHUSA KaK pe3yibTaT HCIIOJIb30BaAHUA
OTIPEETISAIONINX COOTHOIIEHIH.

VYpaBHEHUS IBUKECHUS B IEPEMEILCHUSX

1 "
) ijki (uk. oy k),; + X, =pi, + ﬁue. "



ypaBHeHI/IC IIPUTOKA TCIIJIa KaK 3aMbIKaroIIas rmoacucTe-
Ma:

?LHB' iy C!_é — T@ﬁ-uéu = —u.

I'paHn4HbIE U HaYaJIbHBIE YCIOBUS ISl 3AMKHYTON CHCTe-
MBI YPaBHEHUIN TEPMOYIIPYTOCTU B NEPEMEILECHUSAX U TEMIIE-
parype.

3aMKHyTasi CHCTEMa ypaBHEHHH TEepMOYNPYTOCTH, WC-
MOJIB3YIOLIAs IEPEMEILEHUS U SHTPOIIUIO:

1 .
5 s (Mg, 1y, k),,' + X, =pi, + 9,5 .
. we
AyyS, 1= €S — hyBurey, 4y = — "j-‘:'
YacTHbIE CITydan CHCTEMBI YPaBHEHUH TEPMOYIIPYTOCTH:
* JI7II KBa3UCTATHYCCKOM 3aJaUH;

* JUISL CTaTHYESCKOM 3a7auu;
* U1 HACBSI3aHHOM 3a7a4u.

3.5. ®opmynbl KnaMnepoHa n bettu

Cwm. gon.nu. (DOpMyJIa KﬂaneﬁpOHa
[12, rnaga 3, n. 6-7]
2W = OijELy,

Crnencteue Gopmynsl Knaneiipona amst TMHEHHO-yIpyTo-
IO Tena

Afoy) = oyer; — W =W

®opmyna bertu

Gij &ij=0i; &),

10



3.6. Cnyyai TemnepaTypHbIX HanpsXKeHWUK

Cw. gon.nur. YpaBHEHHS, OMHCHIBAIOIINE AePOPMALIUI0 U TEMIepaTy-
150311 py B Tene

1 "

T —

5 Cher (e, 1+ 4y, 0), =0 -+ B8,

M8,y — .0 = —w 4 Tofydy.

BapuaHTsl yIpoIeH s ypaBHEHHIA:
* B CJIy4ae HECBS3aHHOM TEMIIEPATYPHOU 3a/1auHu;
* B CJIy4ae HECBS3aHHOM KBA3UCTATHYECKOM 3a/1a4M;
* B CJyYae HECBA3aHHOW 3a/Jaud MPU YCTAHOBHBIIEMCSI

TEIUIOBOM IIPOLIECCE.
Cm. gon.nur. TemneparypHble HaIPSKEHUS

[12, rnaga 3, n. 9]
0ij = 1B8;; -+ 2Ger; — kol ;.

Temneparypuble aedopmanun

élf = (“E) l(l+ v) gy —V (E) 6{;] -+ mﬂﬁ;,.

OcHoBHast [5] TmaBa 1, . 1.1-1.4; T'naBa 2, om. 2.1-2.2

nuTeparypa

HononHutensHas [2] I'maBa 2, . 2.4
fvTeparypa [3]ImaBa 1, mm. 1.16-1.17, m. 1.20
[4] TmaBa V

[5]

[6] I'maga II, 1. 7

[7] Yacts II. I'mapa 7, mim. 7.1-7.3
[8] YacTs II. I'masa 8, mm. 8.6, 8.10
[9] I'maBa &, m. 90-93; rnapa 13
[10] I'maBa 2, m. 2.5

[12] T'maBa III

11



TEMA

4

[AVOOEPEHLMAIBHBIE YPABHEHUA
W OBLUWE TEOPEMbI TEOPUW YMPYTOCTHU

4.2. OGLLee pelLeHMe ypaBHEHMI B NepeMeLLeHUAX
(pewenue Mankosnya-Henbepa)

Cw. for.nmr. YpaBHEHU yIpyroro paBHOBECHSI B IEPEMEILEHUAX
[12, rnasa 4, n.5]

1 P
LET, SN  ——
Vit % o
IIpu oTCYTCTBUM MAacCOBBIX CHJI:

ViV3y, = 0
Heo0x0MMMOCTh TPaHUYHBIX YCIOBHH TSI OMIPEIeICHHS

KOMITOHEHTOB BEKTOpa MepeMeIIeHIUH.
Unes npencrasnenus pemenus [1.D. [TankoBuueM:

Ui =@+ v, Vor=0y=->2

[TonsiTie O TapMOHMYECKOH (QYHKIMH KaK pPELICHUH
ypaBHeHus Jlamnaca.
YpaBHenue a1t QyHKIUH

1

Ty e
Vie= 2(l—v)

P i

CBoiicTBO OMTapMOHMYHOCTH CKATSPHON (QPyHKINU \ .
[Mpeacrasienue o0IIEro penieHus: ypaBHEHHUS IS Y

_{_IL—T] (%x Px -+ Py)-

OO11ee penieHue ypaBHEHUS B IEPEMEIICHUIX B OTCYTCT-
BHH MaCCOBBIX CHJI B YIIPYTOM HU30TPOITHOM TeEJe:

b=—

_1_1_:;)_ (%x ®r - Do) ;-

=

Pons pynknun @, .

12



IIpencraBieHre KOMIOHEHTOB TE€H30pa HANpPSIKEHUMN de-
pe3 rapMOHUYECKHE QYHKIMU @ .

4.3. MpuHUMN BUpTYanbHbIX paboTt, Teopema
O MUHUMYMe NOTeHUManbHou aHeprum (ypaBHeHue JlarpaHxa)

CM. for.wT. [IpUHIUI BO3MOXHBIX MEPEMEIIEHHH Ui COCTOSHHUS
[12.maea 5,151 papHoBecust. [IOHATHE O BO3MOXKHBIX TIEPEMELIEHUSIX.
Bapuaunonnsie ypaBHenue Jlarpanxka

8 (m Wdy —J'é'jpjiuidl/—i;[t!uidS)zﬁ.

IloHsiTHE NMOTEHUMAIBLHOM SHEPIHH B Clydae KOHCEpBa-
THUBHBIX BHEIIHUX CHIJL:

n={{f wav—{{{onu dv_gé, uy dS,

JlokazaTenbcTBO MUHUMAJIBHOCTH MOTEHIUAIBHON 3HEP-
THH B ciiy4dae paBHoBecus cucteMsl (SI1 = 0):

All- [‘H W (8e,,) dV >0,

[Tommyuenue ypaBHeHHE paBHOBECHS B MEPEMEIICHUAX U
COOTBETCTBYIOIINX UM I'PAHUYHBIX YCIOBHUI HA OCHOBE Bapu-
alliy NOTEHUUATbHON SHEPTUH.

4.4. TIpUHUMN MUHUMYMa AOMNONMHUTENBLHON PaboThbl
(npyHUMn KactunbaHo), BapuaumnoHHas Teopema PercHepa

Mpwun BapbupoBanue HanpsbkeHui B nedodpMupoBaHHOM Te-
KactunbsiHo JIe, HAXOASIIEMCSI B PABHOBECHH.
Cwm. pon.nuT. o
Bapwuanus momorHUTENsHOH paboThHl nedopmariim:

[12, rnaBa 5, nn.6]
) j”z\.(a”)dv = fﬂ" (01 + Soyy) AV —Sé‘j‘A{a,,)dV.

13



Jloka3zaTenbCTBO CyLIECTBEHHOM MOJIOKUTEIBHOCTH BTO-
poli BapuaIuu JOMOTHUTEIHLHON pa0OThI U €€ BTOPOTO MOPSII-
Ka MaJIOCTH 110 CPABHEHUIO C 801.]- :

b2 Aayy) 1
8 A(oy) = “;mﬁ' 8oy, Boy, =EE_[“ + ) 8 6yy—

1
— V8,5 8y) 60,5 80n) = ——[(1 4 v) 8o, 80y, —v (80)°] = A (Say).
[TpUHIMIT MUHEMYMa JIOTIOJIHUTEILHOM paboThI:

8 (i'[[j A(o,;)dv _“’ t ujf a’S) =0

“

BapvayoHHas l'unoresa, nexaias B ocHOBE puHLMIa PeiicTHepa:
Teopema PeiicHepa
Cm. pon.nur. By = oA (o,,)f@uu

[12, rnaBa 5, nn.7]
®ynkunoHan PeiicHepa:

JFJ‘S-“ [(]Jr2) Ty (u!'} + u-’*l)-A{UU)*pfj ul! dv_

..f“'tl u, dS— H Oyy 1y (U — i) dS.
VYcioBust  craimoHapHOCTH  (pyHKIMOHAnNa PeiicHepa
(0J =0):
0:\;’6@,; = &;,; = (1/2) (u; y + u,m').
0is + ol =0,
o;inils, =4,

Ugls = up.

4.5. EQMHCTBEHHOCTDb pelueHuns audpcepeHumnanbHbIX ypaBHEHUIA
Teopum ynpyrocTtu, Teopema KnanenpoHa, teopema bettu

Teopewma I'nnotessl, Ha KOTOPBIX 0a3UpyeTCsl 10Ka3aTeNbCTBO TEO-
Knaneiipora pempr Kitamelipona CoOTHOIIEHMH paboThl aedopManuu u

Cm. gon.nuT.
[12, rnasa 5, nn.1] BHCIIHUX CHIL.
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PaOora BHEmHUX cHit
A= j‘gj (@15 +0f 1) uydv +m‘ oy dV.

CrnenctBue Gopmynsl [ prHa 1 ypaBHEHUI paBHOBECHS:

Azjjje” W_ay,
J de;;

®opmynupoBka Teopembl Kianeitpona B Buje:

SJS WV = A.

EAMHCTBEHHOCTb l'unoTessl, Ha KOTOPBIX Oa3UpyeTcsl AOKA3aTeNnbCTBO TEO-
pewens pempl Kupxroga o eqMHCTBEHHOCTH PEIICHHS.
Ponb teopembl Knanelipona B MOCTpOEHHUM JIOKa3aTellb-
CTBA.
AHanu3 ONOpHOTO pe3yJbTara B T0Ka3aTeIbCTRE:

J’Jj WdV =0,

CBsi3b €IMHCTBEHHOCTHU PELICHUS U CYLECTBOBAHUS pe-
LIEHUS BCEX TUIIOB 3a]1a4 TEOPUHU YIIPYTOCTH.
Teopewma IToHsTHE O IBYX COCTOSIHUSAX JIMHEUHO-YIIPYTOrO TEa.
Bertv PaboTra MacCOBBIX M TIOBEPXHOCTHBIX CHJI OJTHOTO COCTOS-
HUSI Ha IEPEMENIEHUAX BTOPOTO COCTOSHUA

Am:.[.l!:j 0,:; 8;; dv,

Ponb dopmyns! bertn B noka3aTenbCcTBE TEOPEMBI O pa-
BEHCTBE PadoT Ay U Aq5.
Hcnons3oBanne Teopemsl bettn B hopme:

iedV = FdV 4 | ; dS.
jija”a,;d EJ,YM‘”" +3§££u;

15



1. Berancienne n3MeHeHns 00bEéMa Tena MPOU3BOIBHOMN
(hopMEL.

2. Brrluncnenne W3MEHEHHs UIMHBI TIPHU3MATHYECKOTO
Opyca ¢ IpON3BOIEHEIM KOHTYPOM TOMIEPEYHOTO CEUSHUSI.

4.6. YpaBHeHuWs Teopuu ynpyrocT B OPTOroHanbHbIX
KPMBOSMHENHbIX CUCTEMaX KOOpANHAT

lonspHble
LMNUHEpUyeckine
KoopamHaTbl '2}
Cwm. gon.nuT.
12, rnaga 6, n.3
| | KF8)
Iy
Puc. 4.1. TlonspHble MUIMHIPUYIECKIE KOOPINHATE
CBsi3b MEXAY ACKApTOBBIMH U KPUBOJIUHEHHBIMHU KOOpP-
OUHaTaMU:

X =7rc080, x=rsing, x,=12=2

1. CooTHOIICHHS MCKAY KOBApUAHTHBIMHU U (1)I/IBI/I‘IGCKI/I-
MU KOMIIOHCHTAaMH BCKTOpa IEPEMCIICHUS

Uy = Uy = Uy U = rU{g} = rig, Uyz = [4'(3) = U;.

2. COOTHOIIICHUS MCKAY KOBApUAHTHBIMHU U (1)I/IBI/I‘IGCKI/I-
MU KOMIIOHCHTaMH1 TCH30pa ILC(l)OpMaLII/II/I

= — — 2 g2 — _
En =8 () = E&rry Ea=T"8g) (=1 800, 837 E(g) (3) = E:a»
12 =TE(1) (2) = TErts Eqg =TE(y) (5 = €%z €31 = E(z) (1) = Eqpe

16



3. Iuddepennnansasie 3aBucumMoctr Ko

1 Ouy y ! 1 8u, dag Uy )
£ == = —— — By = =— - - T == |
W=7y T B Q(r ® " o ;

4. O6bemHas medopmarust

Ou 1 O B

0 = —
fr rogil hE r

5. KoMnoHeHTHI TCH30pa MAJIOTO IMOBOPOTa W BCKTOpPaA
IMOBOpPOTa

6. YpaBHEHUS! COBMECTHOCTH Aedopmannii

0% egg 1 ey 2 ey Ao By Oy 2 08 g )20
or? rt 90e rodgrod o r ( ar or ro )

(0THO M3 IECTH, COOTBETCTBYET UCIIOIB30BAHHMIO €,,. U £gq ).
7. YpaBHEHHUs paBHOBECHUS

d,., ", 1 9,4  do, 0,
rr _ T ;_U’
-t S Tt el

do, 1 9oyn o, . 9.
u — — (Je ,::U.
S+ T F ot eh

aaz.l' 1 au(:l? da,, Ozr =0
ar +T 30 + & . +pfz_" .

17
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8. YpaBHEHHUS paBHOBECHS B ITEPEMEIIEHHSIX

2 a“ﬁ U 1 00 p ’
Vi, —— — — =L — = f =0
o 9 e —2v o G fr I
2 Ou Ug ] 08
V2 g - = O £ rfo=0,
ot P oo r 1--2v rog oo T fﬂ
1 ae p
vy, b —— 220
z+i_2v % + a f.
371ech UCIIOIb30BaH ONepPaTop
c‘ﬂu Loty @), 1 o0
Vie) = ot Eahealerel
9. YpaBHeHus benbrpamu-Muruena
2 __J_igi-—.-ﬁ_ —F agz ==
v O = T o0 a 0= 00) 7 1+v an
2 4 %0 2 1 Lai 1L 22\ g
Vioge+ 8 e (O 14-v ar T o opR '
1 e
2 =0
v O+ 14-v @zﬂ !
4 g f1 a
2 L o ——— 22824\
v Ur3+ < o ({],, 009} 0f9+l+ ar ( p aﬂ) )
2 005, 99 | ] 22
2 Wz 95 A =0
V0o 7 r3+l+v_r686‘z ’
vﬁg __i dﬂgz _._& 1 l_ai_g—=
¥ om0 r 1+4+v dzor



Cdpepuyeckue
KoopavHarTbl

Puc. 4.2. Ceprueckas cuctema KOOpIUHAT

CBsi3p MEX/y JNEKapTOBBIMH U KPHUBOJIMHEHHBIMH KOOP-
JIMHATaMHU:

x,wpcosﬂn;rsinqaccsﬂ, xp =psin 0 =rsinpsin @, x5 = rcosp.

1. CoorHomieHUs MCKAY KOBApUAHTHBIMU U (1)1/1314%01(1/1—
MU KOMIIOHEHTAMM1 BEKTOpPa NEPEMCIICHUA

Uy = U, Uy = iy, Ug= r Sinpug.

2. CooTHOUIEHUS! MEXIY KOBAPHAHTHBIMH M (HU3NUECKU-
MU KOMIIOHEHTaMH TeH30pa Aedopmannn

— = r2 — et
Byy == By Eny =T Eyyy £33 = risin .qJBBB*
€13 = MBry, Egg = I SiN PEyo, Egy =r SiN Yeor.

3. Iluddepennmansusie 3aBucumoctu Kormm

19
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Au, 1 gt.l_'i U I Oug U, Uy
== — —_— B i —3 —— a—r, —_—,
Ere ar ' Evp r 61|:,+r 69 rsin d&+r +r gy
{ g ou 1 @ u 1 /1 Oug
trp=— (=2 +— m ) pgp=— (= =2
2 ar .or O r 2\r P
1 Bu¢ ua
) rsing ob rtg\p)’
g (o L ou “_e)
LA ( ar rsiny 00 r
4. O0bemMHas aedopmarus
@ 1 Oy 1 O 2y
r ro oy rsiny a0 r rtgy’
5. KoMnoHeHTHI TeH30pa MaJIoro MoBOpOTa U BEKTOpa Io-
BOpOTa
1 /1 8ul 1 du u
oL EO_ L% )
2\r oy rsiny 00 rig
o= L( L o aﬁ_i‘i)
YT rsiny 09 dr r )]’
1 [ Ouy 1 du, | Uy
(e =)y === [ —— — — —— -
d o 2 ( or r o r )

6. YpaBHEHHsS COBMECTHOCTH JeopManuii (cauuixom
2POMO30KULL 8U0).
7. YpaBHEHUS paBHOBECUS

0y _1_ anﬁi? ! ahf}.' _l' _

o T dp rsiny 90 = (20, — Oyp — Oy +

+ oy ctg §) +pf, =0,

do 1 do 1 do 1

ry e ] + . _ .

or + roop +rs]n1I? a9 + v [30""_"{0‘” Tgo) Clg P14
da 9 3o, _

) 1 99y ] Ty + ,;_ (30.04- 2040 ctg p) 4 pfa =0,

ar +T o rsing 08



8. YpaBHeHUs paBHOBECHS B IEPEMELLEHUAX HUCIIONb3YIOT
onepatop Jlariaca B Buze:

ey P, 1 () 1 ?() 1y 2]
vili= B +r2 oy +{rsin1|;:|’ a0 +r(2 or +
ctgp 9()

A S )

8. YpaBHenus bensrpamu-MuTdena (MMEIOT JOCTATOUHO
TPOMO3IKUH BUI).
O6patute Bce npuBeieHHbIE COOTHOIICHHUSI SIBJISIOTCS peain3aueit
BHAMankel oGrx GopMyII, KOTOPbIE MOTYT OBITH BBIBEIEHBI C UCIIOIb-
30BaHMEM TEH30PHOTO MCUYHCIICHUS B KPUBOJUHEHHOHN CHCTe-
Me KOOpOUHAT 00I11ero Buja.

OcHoHas [5] I'maa 2-3
nuTepatypa
[lononHwTenbHas [2] TnaBa 3, m. 3.3
fvTeparypa [3]TmaBa 1, m. 1.15; riaBa 3

[4]

[5] I'maBa IX

[6] I'maBa VIIIL, 1. 4-5

[7]

[8] YacTs 1I. I'maBa 8, nm. 8.1-8.5, mmn.8.7-8.10
[9] I'maBa &, mimt. 93-94

[10] I'maBa 4

[12] I'maBa V, mm. 1-9; rasa VI
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TEMA

S

MNOCKWE 3AIAYM TEOPWUM YMPYTOCTU

5.1. Mnockoe HanpshxeHHoOe COCTOosIHUe,
0600LeHHoe nnockoe HanpsXxeHHoe COCTOosIHMe

Cwm. gon.nmr. OnpeﬂeneHHe IIJIOCKOI'O HaHp}I)KéHHOFO COCTOsSIHUA .
[12, rnaBa 9, n. 3]

O3 = Oy = Ogp = O,

3aBUCUMOCTE
Tij (f - 11‘ 2; .’ — ]).2-)

OT KOOPJHWHATHI X3.
YpaBHeHus 3akoHa ['yka Ipu IIIOCKOM HaNpsKEHHOM CO-
CTOSIHUH

oy = 20 + 2Gu, ;, 093 = AO + 26u, ,, 045 = MO + 2Gu,, = O;
o2 = G Uy, + tg 1)y G2g =G (U, + uy,) =0,
o = G (u; + 1y 9 =0,

6= Uy, + g T Ugg.

Koaddunmentsr B cooTHOIIeHUsx 3akoHa ['yka, o ¢op-
M€ COBIAJAIONINMH CO CIIydaeM IUIOCKOU AedopMaum

0y, =A%, +2Gu, y, 022=A%0,4+2Cu,,, o,p=0 (U, ts,
2k — G _ 1—2»@?\‘= vE )
426 1—v (1) (1 —v)
OCOOEHHOCTH TUIOCKOTO HAMpPSHKEHHOTO COCTOSIHHS B
Clly4ae Majoro pasMepa Tella B HalpaBICHUH OCH X3.
CM. ion.nur. OCHOBaHWUs TSl OCPEIHCHHUSI HANPSDKEHHUH TUIOCKOTO Ha-

[12,m262 9,141 ipsyk@HHOrO0 COCTOSTHMS (00OOIIEHHOE IOCKOE HAIpSIKEH-
HOE COCTOSTHUE).

22



Puc. 5.1. K moHATHIO INIOCKOTO
0000MIEHHOTO HATIPSKEHHOTO COCTOSHUS

Ponp MmaccoBbIX cui B IMOJYUYCHHUHU pE3ysibTaTra B BUIC:

03,3 |+n=0.

Oco0EHHOCTH pelIeHHsI 3a]a49H O TUIOCKOM 0000IIEHHOM
HanpsDKEHHOM COCTOSIHUHM B ClTydyae IpaHMYHBIX YCIIOBHSX B
nepeMenieHusX (ICIoab30BaHle ypaBHEHUH paBHOBecHs Jla-
Me).

MaremaTtrdeckass UACHTUYHOCTh 33/a4 O IUIOCKOH [ie-
dhopmanmu U 000OIMEHHOM TTIOCKOM HamNpPsHKEHHOM COCTOS-
Hu. [lnockas 3agadya Teopuu ynpyrocru.

5.2. 3apaya o wramne u cune, AENCTBYIOLLEN Ha NOMYMIOCKOCTb,
3agada o nonom uunuHape (3apaya Jlame), 3agaya o knvxe,
3apayva Kupa

3apava Nave [TonsTHE 06 OCECUMMETPUYHOM T10JIC HATPSHKCHUN B U~
Cm 5LLOH4H1M2 JIMHAPUYECKUX KOOpAUHATAX.
, N.4,
[ ] ITocTranoBka 3anaun Jlame.

23
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Puc. 5.2. K mocranoBke 3agaun Jlame

IlocTanoBka 3a7a4m B mepeMenieHnsIX (IpUIrHa «OOHY-
JICHUSD» TAHTEHLIUAJILHOTO [IEPEMEILICHHNS):

R 1
u -!--r—u —ﬁ-u=0.

I'pannyHbIE yCIOBHUS:

r=a, 0, =—p,; r=2>5, o, = —p,.

OO6miee pernicHme

OrnpeneneHne NOCTOSHHBIX.

u=cir+62 %.

2,
oy §7-q?

'Y

>
L

Puc. 5.3. PacnipeieneHue HampspkeHUH
B YAaCTHBIX CITydasix



[Ipobnema Heeouncmeennocmu pelieHns 3agadd O Ha-
rpyXeHUHN OECKOHEUHOH TOJION TPYOBl B HANPSKEHHSIX.

3apava o cure, [TonsaTHEe ynpyroi NoNyIIOCKOCTH.
JencTaytoLLen g 6
Ha nonynnockoCTb p a 0
4 D
INENVIE B
\ 0,.ds=6, rdé
|
X

\! o ! 68
I

i O
ram %fim?
ix To

Puc. 5.4. K noHATHIO yIPYyTOH TOTYIUIOCKOCTH

Bun nnockoit 3agaun. E€ oTimyuune ot 3agaun Puc. 5.5.

N

ke

Puc. 5.5. 3aaya o Harpy»>KeHUM MOITYMPOCTPAHCTBA

O6ocHOBaHME WCIOJB30BAHNUSA YPAaBHEHUS COBMECTHO-
ctH nedopmanwii B Buie QpyHKINH

¢ = Kr©®sin ©

O060CHOBaHHA pemIeHNs B IEKAPTOBBIX KOOPIUHATAX:

2P . 2P _. .
0y= ——c0s’8; T,,=——sinBcos6;
2p .
_ 2@,
Oy= ——F— cos Bsin2 ©

25
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I'paduueckoe NpeacTaBICHUE PEIICHUS:

0
-

2F %,
. y

Ax AT T
[ B

Pwuc. 5.6. PactipeienicHre HanmpspKeHMHA
B JIBYX ITIOCKOCTSIX

HcnonszoBanue GopMyn pemieHus: B KayecTBe (QYHKLUHI
BIIMSIHUS [UIs1 IPOU3BOJILHOM HATPY3KH:

24

Puc. 5.7. YuacTok
HEPaBHOMEPHO paclpeAeIEHHON HarPy3KH

3amaya o KJIMHE KaKk 0000IIeHNe 3a0a41 O JEHCTBUU COC-
PEINOTOUCHHOM CHJIBI HA YIIPYTYIO TONTYIUIOCKOCTb.
Ucnionp3oBanne nanHbix Puc. 5.4.6 mist onpeneneHus mo-

crosHHOM K QpyHKIMM ¢ = Kr © sin ©.
HOJ’Iy‘ICHI/IC pemeHud i Ciiydas, Korga coCcp€aoTO4YCH-

3apava o knuHe

Has CuJia mapalijiejibHa OCH X.



Pwuc. 5.8. Pactipenenenne HanpsoKeHUN
B 3aJa4ax O KJIMHE

3apayva Kupuwa PactsykeHue TUIaCTUHBI C KPYIIIBIM OTBEPCTHEM.
T'umote3a o pasmepe orBepcTusi. E€ adhpexTuBHOCTS.

u

- —
- -.._‘_8 n .

~— / g ™
- / d‘ L ] h \ >
%/ < v

o] O \
I |
o 4 d I F

\ LA A

- \ / o
- - /.’ =
- "‘“-—-__4____...-"' —

Puc. 5.9. [larnsie n pemenne 3agagu Kuprma
Hcnonws3oBanue hopmy

1 .
Uq_:ocoszaz—;-(i +cos2a)0; To=-0sin 20

JUTSL OTIpEZICTICHUsT HATTPSHKCHUH Ha TPpaHuIle KOJbla (MTyHKTUD
Ha Puc. 5.9.).

27



I'mnoresa o Buae PyHKIINU HAIPSKEHHUIA
@ = f (r) cos 28.

BriBon ypaBHeHHS U1 (GYHKIIMA HANPSKESHUH:

d2  1d 4 \[d¥ 1 df 4 \__
(F+r o) (T trT—w)=0

EEERIISERS
AERENERER,

Puc. 5.10. Pacipenencuue
TaHTCHITHAIbHBIX HAMPSHKCHUI B YACTHBIX CITyYasx

3apava o Wwramne

P
<1 <
/ Ly
P _—t——
oz,
YT

Puc. 5.11. [leticTBHe CHIIBI
Ha YOPYyroe moJIyIpoCTPaHCTBO
MOCPEACTBOM a0COIIFOTHO KECTKOTO MITaMa

28



OcHoBHas
nuTepatypa

[ononHuTensHas
nuTeparypa

Cucrtema rumore3, HO3BOJsIOMIAs CHOPMHUPOBATH CMe-
LIaHHYIO0 CUCTEMY TPaHUYHBIX YCIOBUH:

t; (0, x5) = const, |2y 1< ey
GII(OI x2}=0t Ix:!l} C,
012 (0, x2)=0, — o0 < x, < oo,

Hcnonp3oBaHKue MPUHLIKIIA HAIOKEHUS BO3IECHCTBUM IS
ONpenesICHNs] HapsHKEHUH U IEPEMELLIEHUMN.
Crnioco0 noy4enus (GopMyI HapsHKSHNH:

-:r“=——x" I P(ﬁ:)dﬁs )
-

2 a
Oy = —% j ‘@(12_52}2 dg,,

2
2x]

- J' p{EQ) (2 —&,) dts,
rt=uxl 4 (x, — &)

Pemienune CaioBcKoro Jyisi pacipeneseHusl HanpsHKeHUs

Tyg = —-

‘ P
p (X)) = ———— V T IP{Ez)d§z=WC—2

P
2 - - %2

-

AHanus penieHus.

[5] I'maBa 4

[2]

[3] I'maBa 4

[4]

[5] I'masa IX, 1. 4; maa XI, m. 1
[6]

[7]

[8] Yacts 1I. I'naBa 10

[9] I'mapa 13, . 159-164
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[10] I'naBa 5
[12] I'maBa IX, nm. 1-10, o. 20
TEMA

6

OCHOBbI TEOPWW MNACTUYHOCTH,
OCHOBHbIE YPABHEHUA
LE®OPMALIMOHHOW TEOPMM MIACTUYHOCTH

6.1. O6Lme noHATHA

HenuneitHo-ynpyrue M ynpyromiacTHUECKUE Marepua-
JIBL:

& 5
C
— [
——
51' 8 61' /
A &€ A yij 3

Puc. 6.1. [luarpamMmbl UCTIBITAHUI MaTepHAIOB

BnusiHue mpeauctopun HanpsHKEHHO-AE()OpMHUPOBAHHO-
TO COCTOSHUSA

Pemenne 3amaum ynpyromiacTHuecKoro aehopMHpOBa-
HUS B CITy4ae OHOOCHOTO HAMPSKEHHOTO COCTOSHHS.

[lonsTHE YCIOBHA TUTACTUYHOCTH Y THIIOTE3BI, HCIIONB3Y-
eMble IpH ero (HOPMHUPOBAHHU.

3aBUCUMOCTD YCIIOBHUS MOSBICHUS TUIACTHYECKHX Aedop-
Malui OT BBIOOpa KOOPAWHATHON CHCTEMBbI M obmias Gopma
YCIJIOBUS IIJIACTUYHOCTH.

B03MOXXHOCTD HCIIONB30BaHMS PA3TUYHBIX CHCTEM WHBA-
PHAHTOB TE€H30pa HAIMPSDKEHUH B KauyecTBE apryMeHTOB (yH-
KLIMH, OTIMCHIBAIOIIEH yCIOBUE MIACTUYHOCTH.
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6.2. OCHOBHbIe YpaBHEeHUS1 TEOPUU ManbIX YNpyro-nnacTuyYeckmx
AedopMaLuin Ans NAOCKOro HanpsXkeHHOro COCTOSIHMSA

CM. OCH.7HT. Ilnockoe HanpAKEHHOE COCTOSIHUE. YCIIOBUE TUIACTHY-
B 10720 goetn Museca s TUIOCKOTO HAIPSKEHHOTO COCTOSHUS B
[NIABHBIX HAIPSKEHHUSX:

g; — 0,0, + 0; = Of.

VYenoue minactmyHocTH CeH-BeHana W BapuaHTHI €ro
MIPEACTABICHUS U PA3IUYHBIX COYETAHMH 3HAKOB IVIABHBIX

HanpsHKEHUH:
2Tyax = | 0y — G, |
2Tmax = | 01 |
2Tmaz = | 03 |-

MaxkcumalbHOE PacXOKICHHE MEXKIY YCIOBUSIMU Muse-
cau Cen-Benana.

Inockoe nedopmupoBaHHoe cocTosiHue. [unoresa o
HEC)KUMaeMoCTH Marepuaia. O0mas ¢popMmyna yCIoBUS TEKy-
ctu Museca u Cen-Benana:

V(o,—o,)2+41%, =2k
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3navueHns kodhduimenTa k A KaXIOTO0 W3 YCIOBHMA
(o;/3; (6,/2)).

YcnoBusl 3aMKHYTOCTH CHCTEMBI YPaBHEHUH yIIpyTOILia-
CTUYECKOH INIOCKOH 3a/1au .

OcHoBHast [5] I'masa 10
nuTepaypa

[lononHuTenbHas [2] 'mama 3, mm. 3.3-3.4
nuteparypa [3]
(4]
[5] I'mapa X
[6]
[7] I'maa 7, . 7.6
[8] YacTs II. I'maBer 15-18
[9] I'maBa 13, on. 159-164
[10] I'maBet 7, 9
[11] [naBa IV
TEMA

7

OCHOBbI TEOPUW MON3YYECTH
N BA3KOYMNPYIOCTH

7.1. MexaHu4eckue Mogenu BA3KOYNpyrux Ten: Mmoaenb HbOTOHa;
mozenb MakcBenna; mogenb Pownrra; mogenb KenbBuHa

Cwm. pon.nuT.

[11,n.99]
Mpy>xuHa

Cuna
a) Ynpyroctb

Macno MopweHb
\

I—o— s
W Cuna

6) BAskocTb

Puc. 7.1. Mexanndeckue 31€MEHTBI
MIPOCTEHIINX MOJENEN BA3KOYIIPYTOCTH
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du

Coiictsa snementos: u, = kP; :z’—ty = k,P

Mopgenb HbioToHa Mopensb Bsi3koro tena no Hetotony:

Macno NoplueHs
A—i—ﬂ s
> ao=ne
—e, P n

Mopens Makcsenna Mopenp Bsi3koynpyroro Tena Makcpeia:

F o
/ Va4 E n
g | e
=
Moger Goiirra Mogens Bsizkoynpyroro tena Qoiirra:
5 de
o= Fs + ] a7
N —
e —
Mogenb Kenbsia Mogens Bsizkoynpyroro tena Kenbpuna:
I ‘:v"r"&"‘r‘u“ s
FHoo=E (g + ﬁe)
E Eg
o = -1 T3 '|" g ﬁ — E E,.

Pemenns ypaBHeHHﬁ BSI3KOYNIPYTOCTH ISl YaCTHBIX CIIy-
4aeB»

* OBICTPOTO HATPYKEHHS;

* MEJUIEHHOT'O Harpy>KeHUs;

* IOCTOSIHHOH 1e(OpMaIUH.
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OcHoBHas
nuTepatypa

[ononHuTensHas
nuTepatypa

Bbonee cioxHble BapuaHThl MEXaHUYECKUX MOZAETEH BsI3-
KOYTIPYTHX Tell:

* [pyrvie COYETaHMs TPEX IJIEMEHTOB;

* 4eTBIPEXIIIEMEHTHBIE MOJETIH.

Henocrarkn MHOrOKOMIIOHEHTHIX MOZENEN.

[5] Tnasa 11

(2]

(3]

(4]

(5]

(6]

[7]TnaBa 7, m. 7.6

[8] Hacts II. I'maBa 18
[9]

[10] I'naBa 9

[11] MmaBer XI-XII, XVI



BVBENMOrPAGUYECKMIA CNIUCOK

OcHoBHas nuTepatypa

1. babkun, A.B. IlpuknamHas MexaHWKa CIUIOIIHBIX CpeE.:
yaeOHuK st BTy30B: B 3 T. T.1. OCHOBBI MEXaHWKH CILIOUTHBIX
cpen /A.B. baokun, B.B. CenuBanos. — M.: Uzn-so MI'TVY, 2006. —
376 c.

2. Tpemes, A. A. Teopuss nedopmMupoBaHHS W INPOYHOCTH
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