







































































50 AHANHI HANMPHWEHUH H IEGOPMALNH [ra 1

3AJAUM

L. Korca, nokazaunuii Ha pic. 37, mueer d =20 & i =[ ca. Onpezeants U, H
@, ecan o= 6 xefcu?, Beipesats 518MeUT NI0CKOCTAMM, 1,14 KoTopeix @ = 307w [20°,
H AOKA34Th BETHUWNY I UalPanJerne COCTABIAIGUWHK HATpRReHI T, JeficTRVICIHY
no GOKOBBIM TPAHAM 2MEAAHTA.

2, Olypesemsts RATPAMCINIT O, O, T T, 8011 (ean ppee. 38,a) 0, =~ 1000 oy en?,
0, = — 300 xefem® ¢ = 20°, g, = 120°, _

Omeermn. 0,7=625 ra/cu®, 0, = — 125 wa/cm?, T=— 1, =650 rp/cH,

3. Cmpeaenut, 0, 0, , T T, B itpeABIIyNied 3a0ane, ecad vrod DLGpaH Tag,
HTC T ABMAETCH HAHGOMbLIKY.

Onmwen. @, =0, = 250 acfca®, T= —1, = 750 xe/cn’,

13. Tnaenele manpgmenus

B npeaunnymem naparpade b0 NOKa3aHO, U9TO NPH PACTSIKEHHH
H/Y CHATHN 0O ZBYM B3aHMHO NEPNERIHKYJISIDHBR HATPABICHHAM X
M ff ONHO M3 JABYX HaNpskeHHi O, WAW @, BASETCS HanGOJbIIHM,
4 Ipyroe HauMeHbIUHM HOPDMAAbNBIM HanpsKeuweM. Jlhsa Bcex yakaow-
- HBIX RIIOILAA0K, TORCCHLIX paoulaikaM pg.pa puc. 37, a u 39, a, 3ua-
Yende HOPMAJHBHOTO HEOPAMerrs [axojuTes MeXcly STHMR npeselb-
HbiMH 3Havegusivg. B To yke camioe Bpems MO BCEM HAKJTOHHBIM TLIO-
IMAAKAM NEeRCTBYIOT HE TONLKO HOPMAMBLHEI HANDSUREHHS G, [10 TAKKC
¥ KacaTe/ibHLIE HANDSKenHa T. TAKHE HaNpAMeHHs, Kak o, u s,
OAHO H3 KOTOPBIX ABASeTCa hanOoNLInHM, a ApYyroe HauMeHbIIHM, HOp-
MaJdbHBM  HANDFAKEHWEM, NA3RIBAWTCS 2AGBMMI  HOADANCHUAMY, &
ABe [OepNeIAMKYTIPHIMC DI0MEAKH, HO KOTOPbIM OxM  JeHCTBYIT,
HA3WBATCH eanaHerilt raoti adxasin, TIo riaByniM  TLIOWAAKAM Kaca-
TetLHBE Haﬂ['}SIH{EIIHﬂ HE ,:I,OI'LCTB}"}DT.

B npuMepe npeliayniero naparpaga (pue. 37) riabibe Ranpsa-
KEHHA 0, w O, Obwin galilelsl H3 OYEHP APOCTHX COOOpANERHH, 7
TPeBOBANOCE HAWTH BHIPAXKENHA A48 HOPMAJLHOLG H KACATEABHOTO Ha-
npsKeli, AHCTRYIOMAX M0 KaXol-anfo HaKJOHHOH [LIOmMALKe, mo-
hodroi naowanke pg pa pue. 37, a. B mawen nanbpeiimeM a3nomentn
GyayT cTyuanr obparucdl 3apadn (ed, crp. 114), B ®otopofi 110
SdJaHE Y KACATETLHLIN T HOPMATTBEALIA HATPTHE AR, llE‘[“ICTByIOHL[I;\]
16 ABYM NELHEANKYASIPHLN BAonaIkan, TpedyeTed HafiTH Beanumny
H HaNPaBTeRtC TiaBHuX nanpsxenuid. Hanbonee npocro pemaercs
574 38/la4a NPH NOMOIWK KDYTa HaNpRKEeHudl, Kak clenawo Ha puc. 38.
[lomomun, uTe nanpskedus, ReHCTBYWOmHE ya 3AeMeHTaPHLIT OpRMO-
¥Foib K. mapanienenunel abed, nokasanw ua pic. 40, a. Hanpase-
IHA O, R U], P HBASIOTCA TJIABHBMH HATIDAACHHAMHA, TaK KaK Mo ILo-

Mafkam, OCPHEHIHKYAAPHLIM K OCAM X W 4, 2eACTBYIOT HE TONhKO'

BOpMAdLlbie, HO W KacaTedhptie panpsienwsn. Jlua toro utobn no-
CTPOHTE KPYP HATPSIKEuLiE B 3TOM CAYuUe, MBI ¢Hadata HCHOTb3YeN
COCTARMAOILNE HAIPAKENUST O, 0, B ¥ 1l DOCTPOHM TOUKKH P 1 D, Kax
nokas’amo wa pue. 40, b, Tag kak 5TH TONKG NpencTaBIsiorT HanpsKe-
HHA, J&ICTRY KHILHE MO ,EB};'M IIQPHCII,J_EIII(}'.I']ﬂplllstf\l IWFOULaARan, To 4 dda

-

13 FAABHHIE HANPSIAFHIH a1

200 npelicraBrser ANAaMeTp Kpyra wHan seauii. Toyka Nepecedeinns
TOrQ AHameTpa ¢ OChl X jaer ileHTp L Kpyra, Tak UTO KpyT MOKRO
JAerko noctpouts. Toukn A # B, TAe KpyTI nepecekaeT oCh X, oNpele-
JAKT BETHUHHY ranbHobLIeTa B HAHAMEHBIIEN0 HOpPMATMbLHBIX Halpaxe-

Pye, 40.

HIrIﬁ, KOTODBIE ABIAIOTCA LIABHWMMHE 1anpamxendasMy H 0603]—{31{&{0?{“}[
yepes o, ¥ o0, [10Ab3yACh KPYTOM, MOKHO JIErkO MOJYWATH hophy bl
A5 BLMHCIEHHS O B O,

Ha pucyHKa Mul HMEeM:

= —_ == G,—0y . ,-/ Ox—0y 2_ 2
o = 0A=0C- D =252+ ( 5 ) U 1.

I, S 2 OO, .
0y OB =0T D=2V (22 e )

Hatpapdemia FIasHeX HAOPsKeHHH TaKiKe MOXKHO HNOAYYHTE H3 pH-
cvrKa. Mul sHaeM, uto yrod DCA ects yABOERHHBUD ¥TOm MEXIY Ranps-
HEHHEM G, M UChIo X, 1t TaK Kak 2¢ usvepedo ot D x A o 1acoBoi
CTpeIKe, TO nanpaBaeyde o, A0/EKHO ObiTh T4KOE, :»{alf },-'Kaschf) H4
puc. 40, a. Ecan Mbl BRAGANM EMEHT, JAMTPUXOBAHHBII HA pIICYHKE,
C rpauaMH, OepUeHAMKYJISAPHBNH 1 NapatienbRem ¢, TO MO €ro
rpanaM OVAyT JeffCTROBATE TONLKO HUPMAJIbHLIE HEIII[.)FSI)?CEHHH o, H
a,, Jl1d onpetetenns YuCIOBOrO SHAUEHAA YIJ1a ¢ 13 pHCY HKA Mbl HMCEN

Lo DE

2= =

UTo jKe RacaercA 3HAKa YLWa g, T0 On AoNKeH OLTe B3AT OTPHOATEIb-
IibiM, TAK KakK yroJ H3MEepes OT OcH X IO MaCOBOH CTRENKe {(pue. 40, u).

ClenopaTentao,

’ DE 2v 33
Tg?cp:--_—c_ﬁz—alt_‘_ﬂu- (34)

Hanbonbilee KaCaTebHOd HADPHKEHHE ONpeletAercs SeNHHHHOA
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palnyca Kpyra manpswenn, W sblojifeen

/PI ; -

¥, — T [0 — 0y

o 1 o ’/ 1 B »
Tm;;x_“ i - ] l o Hf.' —I_Tz‘ (34)
[lpu novoma ypasnenit (31) — (34) moamocrsio pelaeTcs 3ajada of
onpeneteniy HE;l]/II‘ﬁOJ!bL[IE'I'D HOPMATEHOTO ¥ paubonLulerc Kacartesb-
HOPO HalDAKERHY, KOrla Aanbi HOPMANbHEIC U KACATENbHLE HANpid-

HERusd, AUCTBYIOMMHE N0 ABYM IEPLEeHAHKYAAPHLIM IIOMAAKAM.

3AJIAYH

1. memeHt NofsepraeTcs IeHCTBRIO HARPIHERHA 0, = 500x2/ cu?, o, = 300k2/ ea?,

T= 100 na/en?. OnpeacinTe meauiaHy aM:
- M= O ANVMBHY H HTaTpasAeine FTARHRE | %
3, Toue. 46, [ X HAupsMEHNE O,

Peaenue. M nonomn Gopuya (31) 1 (32) 0Ty HM

5004300 7500 — 30047
0, = ——— —2-_) +100% =400 & 141,4 — 5411 nzjone,

0, = 400 — [4{,4 = 2886 pe'cm®
M3 dopuyner (33) ubeem
] a
R

3HAK MUWYT VKA3IBACT BA TO, © )
; + UTC f HIMEDPNETCH OT OCH X 110 13 i
nokasaro Ba pnc. 40, a ? FOPOH CTpeae, KaK

2, OnpeJenuts HAUPARJIEHAE TaBHLIX Lanpmuennd B Opeasayvieell  3alaue,

tg2p=—1 2= —45, ¢=—2

€CI1
o, = — 500 kafon®.

Pewenire. CooTseTeTBYOMNT KPYT wanpaAxeniii noxasas na pune. 44, lg 2¢ = % ,
. EOL e . u

2 in 2", (reanparemnno, ¥T0, KOTODRIE cOCTRAReT naudonnwee CHKivaomee
HanpsxeHue ¢ OCLIC X, paped 7°1° B Hamepdacron TPOTUE YaCOBOI ¢TPETKH OT OcU X

‘1_‘{
Sl p~clp |
= 15
=St 0
Pnc. 41. Ppe. 42,

}I(E[—II?I:I Llai'rmdxpyr;jt:’mpﬂmennii AR CI¥TTAR IRYX DARNLIX PacCTSr(BAIOMHX HAIpA-
——— — -I- } H r - ta e [ 0 - —_—
el ¢ xmngm{ T:Ef UlLABYX PABHEIX CUMAOIMNX HAPTKEHHA 0, = 0 == —0.
Opae. K]Jyl'ld CTAMOBATCA TOWHAMI, eyt 173 rOPH30ONTANBHON Ocu
SOCUHCCAMIL, COOTBETCTREHHU paBUbIMH 0 3 —d, $ €
4 Ha rpansad saesenta, TORAanGiors wa puc. 42, a, ACHCTBYIOT HanpamcHps
G, = —B00 Kafim®, Ty — 1500 refen®, v= 1000 ne;ca®, 1lafiTH, HOMLIYHCL Hj;yru.w

14 NMOMEFEYHOE CYWEHKE 53

}IF!IIPHH(EH”H, BEJRUKRY HOp!\d&.,‘IbHOrO H KaCartelnLnoro HaﬂpHEKEHHﬁ.' 1) Ha TAdB8HMX
naelllagxax, 23 xa nacwlailkax, rie aelicteywr nay€Golpunie KACATEILHBIE HA-
[PAMKEHAN.

Peweroie, CooTeereTeviowinfl Koyt Haopshrennn mokazan ma pic, 42,5 Touxn
D g D) npeactanisior BanpOasonis, ACCTRYIONE 10 PPAHAM SISMCHTA DT, 42, &,
MEPTERANKYAAPORM K ey © n . G5 U OA NperCTARINMT ra8BHLIC HANPSKeHHS.
X BeAHHTIB: COUTHETCTREMD PasnnTed O, ~ toifra/ea® w0, = —914 xelcu®, Ha-
npasicHHe NanGoJLUEre CIMAMMErO Habpriel. i 0y COCTABIACT C OCHIO X yro.

! !

22§-_ ITOT YTOA B3MEPARTCH OT OCH X MROTHE TacGBOA CTPESKH, KAK [0Kd3aune Ha
pie. 42, @. Touxn I v F, npefcrasaniol HaRpsGKCHUA, NfCTBYIOUIME TIO THIOWATKAM,
nolsepKedELM HanbogbLIeMY CIATUTY, BenpudHa 9yAX KacaTeanieiX panpameHdi
pazuaercs 1414 kz/cn”. OC ApeacTasasier HopMAILHOC HATPRKEHE, PaBHOe SO0 k2 cM®,
JERCTRYIOWEE 10 Toft e II0UATKE.

5. Pewmtl, npefAuAYILyo sapady, ccnn 0, = —I[000 Kefom®, @y, = 800 refcu®,
=200 kefem®.

14. Nonepeynoe cyxeHHe

B naparpade 2 Gpmo paccuoTpeHo YANWHEHHe CTepHA 110 OCH
npu pacraxeruy. OnbiTh TOKA3LBAIOT, YT0 TaKOE NPOACALEOe YAIHRE-
HHEe BCErga COUPOBOMAAETCS MONePeYHbLM CVIKenHeM CTEPKHR W UT0
B Tpeie]ax YOpYrocTH OTHOMICHHE OTHOCHTENBHOrO MONepedHors cy-
KEHHA € OTHOCHTCILHOMY UPOIOJBHOMY YANHHEHHIO NoCTOSIHO 108
NasHOro Marepiada. Jta NOCTOAHHAs of03HAuaeTcst OYKBOH | B nasbl-
BaeTCS Koo epuyiermot [ yaccona 110 HMCHY {Ppanly3CKOre MATEMATHEA,
KOTOPHH onpesenun 3TOT KOMBYHIIIERT AHAMWTHUECKH TIpH NOMOIIH
MOTeK YISPHON TEOpHH CIPOeHH BerlecTBa. Hust sMarepuanos, KOTOpHE
IMET OJHH M Te XKe YNpyrHe CBOHCTRA 110 BCGM HANPABIENHHAM, TAaK

I
HA3LBAEMBIX u2omponnsix samepiaioe, [lyaccon naien pzTﬁKcne-

pI{MEHTaJIbeIe HECHeloBaHid nOIeDEd Ioro }’KDPOLIGHI'ISI B CTpOHTe-Hb-
JibiX MeTaL1ax |} NOKAa3pBaloT, YTo j 00LMHO GJI¥3KO K 311AYEHHI0, BilYHC-
Aeanomy [lyacconom. Hanpumep, B cayuac CYpoTentHOH Craad MOMHO
[IPUHATD B3HAYCHHE w=10,30. 3nas xosbduunent [lyaccona marepu-
ana, MOMHO BblUHICIUTE H3MeHeHHe 00BeMa CTep:NA TPU DACTSKEeHHH,
Japna crepiua GyleT yYBeJHUMBATECS B OTHOLIEHHH (14-¢) : 1. [lome-
PeYHbE pa3MEPhI YMEHLOIATCA B OTHOMEHAH (1 —pe}: L. Clefo-
BaTe/bHO, MIoMalb NONEPEUHOTO CEUeHMS VMEHBILAETCH B OTHOIUEHHH
(1 — pe)? : 1. Toraa ofLem CTEpKHS H3MEHHTCS B OTHOWeHHH (1+4-6)
(1 — p?) : 1, KOTOpoe CTAHOBHTCS paBHubM (1-+& — 2pe) @), ecin wbl
IIPHOOMHHM, UTO & «- Majian BeNH4hHa, H CTCHCHAMH o6 npenedpesien.
Torna omurocumeisioe yeesyuente ofsema pasuaerca (1 — 2u). He-
BepoATHO, UTO0L Y KAKHX-IMG0 MATepHANOB TPH PaCTAMEHUH OO DBEM
HX YMEHBUIANCA, HOSTOMY K A0MKI0 ObiTh MeHbhie 0,50, Has Tagux
MATepHaJcB, KK KAYuYK K napaduu, p NpuOnuxaerca K yrasaHHOMY
npeneay, i 00LeM 5THX MATEPHAJNOB PR PACTAKeIHY MPUGAHIHTETHHO

1) DTi MATCPMAIE MOKHO CURFATH HSOTPOURBIMIE (Ch. wdcTb FHL
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OCTaeTCH uo-::msin-[ﬂhm. C apyro# cTopoHes, Gerom mieer MATYIO Be-

qu}my!.t(p il 11‘2) , @ A4 TPOGKH | MOHSHO TP HHATD PABHEIM HYJIO.

[IpuBeftennpe Bumie paccyxclenns o MONEpeyIOM CYKEHHA TIpH
PACTSKEHHN MOMKHO IDHMEHHTL € COOTBETCTBYIOIMMALN  H3MEHEHH MU
kK cayqaro ckatis. [Ipogonswoe ykopouenme conpesosiaercs nome-
PETHLIM PACIIMpERHEM, B LI BRYHCREHHS 3TOTO DACIDHPenis NMpHMe-
HAECTCA TO Xe 3Hauyende JiiH [, KaK H B CRYYae PacTSKeHMs,

3ANAYUH

1, Ol‘lpB}IE}J’IHETL OTHOCHTENLHOL YBeIyuenhe 00sema Gpyca [IpH PACTHNCHIN, eCan
lo] =400 xefea®, p =03, F=2 10 xe/ems
Peerire. OTHOCUTCIBHOR YBEIHYeHHE 0GBEMA PERHACTCH

. &
e (] —2p) = I;—}{I- 2p) = .‘%(1 — U,B) = 80,1078,

) 2, OnpefeauTt yeReauueliHe oSbema Spyca Moa AeficTeuen cuael P, pHAumel
HOH Ha Kouie, It Beca Gpyea (oM. naparpag 3,

(hitgern, YBeanuerne ofbeMa pasHACTCH - - \

d. prnr:hlﬁ"maﬂhﬂoﬁ CTCpKEHE ROABepraercsd ACHCTBHIO OCeBOfT pACTHIHBAND-
el cuasl P Takoh BeAHYHIL, YT HEYATbHB Aiamerp 10 ca ymenbtnaeTca qa 0,002 oy,
Hantie P.

Omgern. 04,7 m.

4. Craaenoll 6pyc npegeidyuied 3azaus pacTArueaeTcd cugo P = 40 m. Hatiy
¥MEHLUIEANE MO AN NOTENEUHOIo CeyeHMs,

Omeaem. 0,012 cu®,

15, Hedopmannn B caydae pacTsmeRMs WAH CIKATHA IO ABYM B3QHMHO
NEePNeHAUKYIAPHBIM HANPARJEHHAM

Ecan 6pyc, umenumii dopMy NpsMOYIonbHOrO napaatenenunesia,
pACTATMBAETCA YCUTHAMM, AHCTBYIOIMMME MG JARYM B3aHMHO JIepreH-
AUMKYJSAPHEM HAlpaBIeHUAM & U g (puc. 37), 1o yaAMHeBHe B OIHOM
W3 STHX HAMpaB.qeHuii GyJeT 34BHCET> He TONBKO OT pacTArHBAKUIAX
HATPSACEHAR B 3TOM HANPaBJeHHH, HO TAKXe OT HANPAKEHuid B mep-
TeHIHKYISPROM HANpaBaenu, OTHOCHTEIbHOe YJTHHERHE B Hampap-

Jlendd OCH X 0T PactArHRAIHX Halpskerud o, Gyier % . Pacraru-
BajoHe HAUPANEHAA S, OYAVT BLIBLIBATL [ONepEUHOE YKOPOYSHUe
gy, .

= - Caenoratentio, ecad AelicTRYOr OlHO-

BpeMeRHO 004 HalPSKERUS ¢, 4 g,, TO OTHOCHTENbHOE YAJHHERHE B pa-
npaBneHnn x Oyper .

B HaTlpaBfiendy x, paBHGe

(35

13] LEGOPVMAIIMH B CAYYAE PACTAWEHHE HJIW CHATHA 35

[Togotuo 3TOMY RJ8 HANPABJEHRA Y NOJYUHM
G a
2, 36
qBy=F “HE- (36)
YkopouedHe napanieneninela B HanpaBACHHH Z Oy e
. Oy g, u
aa=-p?—p-‘§-=—f—(ux-{—q9).
B wuactrHoM cAyuae, KOTAA [ARA DACTSKEHHS OMNHAKOBE, J,=3,=0,
NOTYYHN

(37)

B;HZB}'=§ (I ——p.).

Vs ypasuenuil (35) u (36) manpsikenus o, H G, MOXHO MOAYYHTH
kaK GYHKUKH OTHOCHTENbHHX JehopMallil £, W €, & HMEHHO!

_ G E ke 2 (38)
X T —u ¥ L —p

B cayuae, MoKasaHHOM Ha puc. 37,a, yinunenwe e, B Hanpab.aciHi
ocd W YAIHHenHe &, B HAUPaBICHHH 10 OKPYKHOCTY R3MEpAIOTCH
npy MOMOWY IKCTEHIOMETDA, TOC/E 4era M3 ypabHeHHH {38) mMOXHO

HABTH COOTBETCTBYOIIHE HAMPSUKEHHA F, 1 &,

SATAMH

freMa WLAUHIPHURCHOTre CTAfBHOrO KUtaa 1ol

1. OnpelaTe YUSAHICHHE O
! y oM. pac. 37}, nperedperas aeOpMaUBAbE JHING

MElCTRIEM BHYTPEHHETD AaBIepHs (

pa?
i npuHnMas O, = 400 ka/eat.
Peyrenue. Tloanayres ypappennsyu (35) u (30), Haxoiny

200 400 80, n-s
Ex'__g_luﬂ__ ’3 a. Qe T = 41075
A0 2010 340 — 17.10-5.

ey = g — 5o T 308

OfLeM KOT18 yBOAWITRTCA B OTHOWERIH
(F e (e Pl =l ey p 2,):1 = [,00038:1.

2, Letopnbil nvOiLK CHAMAETCA ! i Hanpas:
Aeplsiy NpH noMouyr npuctocofnenia, NOKA3AHHOTD Hia pHC. 43, Onpe,l.e.rmé; yzﬂzg
¢ M, € He Yo '
meHke ofseMa KyOHKE, el CTOpoNa €ro p:uana 1{5)01:1{0 LEKEMSI%[HIOE! }cg,fm‘ p
MepHo pacTpeledsubi o rpamwi, » = 0,1, P = 000 ke, E = 2,6- . -
Peruerie. [penebperas Tpenien 8 Wapnnpax o paccMaTpuEasn paBnoBecHe Kay

zora giapuapa (pac. 43, @), MW HOKARATE, HTO kKyGHK MONBEpPracTes OIIHAKOBOMY
CWATHIO 0 ARYX NEPHCHANKYASPHBIX HATPARACHHAN A NTO CAUMAOUICE FCINHE pagIe

PY 9 =11280 xe CooTBoreTRYIOMas -eopyauns k3 ypannens {37} pansa
i

00 ABYA BIAAMIO ]'JE])HEIl,‘liII{}"-]}IP[H:II\i Hanpas=

11280 0y et
e e - _ 07 i PR J]'I\;'{IU-jjl .
G epm Tl U
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B nanpagienvn, nepnenaury
KyOna, KOTopoe paeqo

e T o, i
2T TR TR T g e = 0000868,

Otnocarentnoe yrenuckie ofsena kyOuKa Oyier
€eteyt+e, = —2.0,000391 4 0,0000868 = —0,000695,

3. Onpeneants yReanneue NHAHHADHYECKGHE  JoKopoH

nnrc
PACCMOTECHEOTD BRe B 3giade | PRADETH  KoTae,

Omsent. OTHOCHTENBEOE YBCAMYRIIE b4
OOKOBOH NOBEPXHOCTH &== &, - £, ==
; -5 * ¥
e= 2. {0 F, ]
)
4}’ I
d 4
l 2y q‘," + 7
. . § E—
&
g, - : - T -
X _
& &/
Puc, 43. P 3
4. OﬂpCﬂC.'!IIT:: _tm—mcnrmbﬂne YITHOEere B nanpanlenhn ¥, cTAMLHOID CTepk-
H, £0H 70 HATPAXKCHHOS COCTONHME Takbe, KIK VKA34M0 B 3adaue |1 ga eTp 52

|
Peuicnue. =5 (5414 —0,3.238 6) — 23! 9.10~°,

5. Tlom ﬂ,ef{m‘unem DCERBIY DACTATHBACII X Hanpﬂ}{qem;ﬁ T.= W00 Ke}szz
MeHh HMET OTHUCHTENbNOE yituaerde &, = (1,00

MeHeHM s 00bEME K UTHOCHTSALHOM Y HaMenenio o

I crep-
, d OTHOUICHHE OTHOCHTENbIIOrD [[3-
3 DIIARH IOTIEPEQHOTrD CoeurpHsn paBHO
T Hafith £ 1 p.
. 2

Omsent, £ =2.10% pejon®, . = 5

B. TIPAMOYTOILNLI napanatnchinaa: LoABEPTACTCA PACTIKEHHIO B
MeHARKYAA LK Hanpas enuar. Kag nokazawd =22 pwe, 44. Haiity ors
VIDIHHE 12 & & sanpasneaur 00, )

Pejyerre., Woopauate 2 VT

CHUCHLE Koopauu I TOUKI £ nocae nedopMamiu ByyT ¢ (14e,) u b(i+e

a anuea OC nocre Aedboprmawny Syner

LsyX Dep-
OCHTeILHOR

)l'}l

S ; . —— aty b
2 (10 )0t (J+0e ) = VB8 - »
VETRg T (2 ) = VEFs (L4 o - ),
Buuiras 113 5T0r0 MepRoEAYAIERYIO Amtny ]/'cf—i—b’
M AbUY O MAHHY, NeTYUuM £ = B, cos*a 4 £y sitF ah,

H pa3zlesnb HA OepBOHa-

Y Sro ypanuenne nosofio vpasHenmo (26), COsOBATRALHG, 45 PpADHICCKOrG
PELCTADACHN dedaDPMaUR|] MEKED BOCTOIL30EATEC KpyroM gehopMaluli nogobno
Kpyry Mopa naw sanpmwenni,

JADHOM K MI0CKOCTR DPHCYHNKA, HMeeT Mesta pacliapenHe

16] yHeTHE capHt

16, YucThil CABHL

Modyas ynpyeoomi npu  cdeuce. PaccmOTpHM yacTHHE cayuvail,
KOrja HOPMAIbHbE HANPAKEHus AedCTBYIOT 10 ABYM B3aHMHO [ep-
MeHAMKYJIAPHbIM HANPARTECHUAM, [PWUeM pacTsripaioliiee nanpiike-
HHE &, B FOp}iSOHTHJinOM l'{EalaB..']EHHPl THCJAeHHD pﬂBHHCI‘CH CHIH-
MaomEeMy HalpsKeHH0 B BEDTHKAJBHOM HanpaBleHHH (prc. 45, a}.
CoOTBeTCTBYIOWHE KpYT HApsiKeHnfl moxasaw ua puc. 43, b, Toura D
5TOre Kpyra npeicTas/sferT HanpsxeiHs, IeHCTBYOUWMNE A0 NOLdARaM

-1-7]
7
o -
|-
i _,._.._.‘?_ g +05
| 6& — G,
‘{;
&/

Puc. b,

ab W cd, TEPUEHANKYAAPHMM K MMOCKOCTH Xy H HAKJOHEHHRIM TOJ,
yraom 45° k ol x. Touka D, npedcTapIdeT nalpsiie) i, AeRCTRY ol He
Ho maomaikam ad ¥ be, nepueniMEyIApHbM K wb 0 od. M3 Kpyra na-
npAmenul BHARO, UTO HUPMATbHBIE HalPAMENH NO KaKACH M3 STHX
niomAartoK paBHL HY TK2, A4 KacaTopHLE HAUPAKETHI IO 3THM IL10=
MAgKaM, H30OpaKaeMble PAINYCOM KpYrd, THMCIeNUo paBnbl HOPMANk-
HblM HanpaXeHHAM ¢, TaK UTO

T=3G,=—10,. (a)

Fc/in M BLeqHM U3 Opyca ieMeHT abed, TO On OvIer HAXOIHTHEST
B PABHOBECHH TIOJ AEHCTBHEM TOBKC KaCaTenLHBIX Ui, Kak
nokazatdo Ka puc. 45, a. Tawkoe nanpsmxeimoe COCTCHIIE 1143.iBACTCA
yucmes  costizopm. MO¥XHO 3aKT04HTEL, YTO YHCTHM CABHT IKBHBAICH-
TEH HATNPAKEHHOMY COCTOSNWIO, BRIBBIBACMOMY PACTANMENUE: B OAUOM
HAMPABJIEHMH H PABHLIM CXATHEM B NEPNEHANKYISDHOM KM ABACHHH.
Ecti KBafpaTHLil 34eMeHT, NofoOHui saementy abcd wa puc. 45, g,
DLCIRTE TIOCKOCTAMH, KOTOPHIE YK (¢ @aXOATCH NGK yTi1oM 45°
K OCH X, TO N0 FpdHAM TaKOro 3.TeMeHTd Oy, 1¥T NCHCTBOBATL KAK HOp-
MAJBHEE, TAK H KaCATCIblLE RANPSOKeHBsl. Dexmiay »THX Hanpsixe-
uuil  MOMHO NOJYYHTbL  O0LTHLM nyTem U3 Kpyra HANpRANEHIH
{pnc. 45, 6). :
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Pacemorpnm teneps aedopmannio saementa abed. Tax Kak 1Mo rpa-
M 3TOFG SMEMEHTa HOPMEdbILE HAaNpsaXKenHst He AeHCTBYIOT, TO
Riubb ab, ad, be w cd ge u3MensnoTes TpH dedhopmanni, HO TOpH3OH-
TaTbHaA Auarcaaie bd YLIHRATCH, & BepTHKAIbHAR AMArOHALD 4C
YKODOTUTCH, BCAGACTBHE 4Yero KBaipaT abed HpeBpaTHICH B pome,

KAK ¥(a3aHO Ha PHCYHKE HYHKTHPOM. ¥TOa npH &, KOTOpHIT 0 Jedop-
1 M
Mauu# Opil paBes .o, Temeps CTaHOBHTCH Meubmegl

H B TO XKe BpeMa yroa IpH g YBeIHUHMBIRTCH K AenaeTcs pPaBHLIM

h
sCRANEM 5 —,

it ~
% + Y. Manuili yroa y enpegenser uckamenne snevenra abed u Hazs-

BAETCA OAIHOCUIMEADHBIM (OBLIZOM,
OTHOCHTENbHBI CABHI MOXHO OTYeTHBO NPeACTABHTE CAEAVIONIHM
o0pasoMm: moBepHeM uwa 45° MPOTHE YacOBOH CTpelkHd snemedr abed
- puc. 45, @, B NovecTHM ero o 0N CKE HHE,
a4 T ¢, loxasawnoe ua puc. 46. [locte wckamenus,
4

% -7 BLIZBAHHOIC KACATENLHbMH RATPSIKEH S MK
f’ A% Y, TOT e 3NeMEeHT 3aHMET MOIOKERNe, YKa-
i Ry 3aHHOe OYHKTUpOM. OTHOCHTEIbHME CHABHE,
Vi Ko / MpeACTaRMAeMbili BeAMYHHOA Matoro yriag y,
f et =] i, At}
s / MOWKHO MPHHATE PABULN OTHOWEHHIO =
d t
- T €. OPU3OUTANLHOMY CABHTY w IpauK ab
S OTHOCHTEILHO FPARA dc, JE1eHHOMY Ha pac-
e, %),

CTOAHHE MEKIY ITHMH ABYMA FpassiuM, Ec-
JAH - MaTepHan (HOIYHHAETCA 3aKoHY ['yxa,
TO 3TOT CABHI APONOPLUONANCH HATPSIMEHHIO T, H Mbi MOMKEM Bbipa-
SHTbL 3aBHCHMOCTb MEXK]Y KACATENLHLIM (AllPSIKeHHEM H OTHOCHTENDL.
HbM COBHTOM YpaBHeHUeM

T

B KOTOPOM (7 €CTh BeW4HHA NOCTOAHHAA U 3ABUCAILAA OT MeXaHRue-
CKHX CBOHCTB MarepHana. Ypaspeune (39) aHaIGIMHYHO yDhaBEentio
(4), Koropoe GbLIO YCTAHORAEHD T8 NPOCTOrO PACTAMEHHN, 4 NOCTOAR-
Had ( HasumiBaeTcs modyaen ynpyeocinu npu cOsuze WIM Modyaem none-
PewHot yrpyocm.

Tak kak nckaxenne sneMenta abod (puc. 46) BrnosHe onpeneasercs
yAJIMHERHEM AMAroHaan bd M YKOpouenueMm Auarcwanit ¢c M Tak KaK
3TH AeOPMAlHY MOXKHO BhYHUCIHTL TpH NOMOmY ypaBHewnd fpeiw-
RYUIEro raparpaga, To MOXKHO 3aKTI0YHTE, 470 MOAYAL (0 MOMKET ObTh
BbipaAEs B 3aBACAMOCTH OT MOAYAsS yNpyrocts £ 1ip PACTSKERHH
H Kosddbunenta [lyaccona w. Jlasg Toro uy1o6m; YCTANOBUTE 31y 3aBHCH-
MOCTh, paceMoTpu Tpeyroasiuk Oab (puc. 45, ). Y aHuaeHue CTOPOHL
Jb w yropouenne cTopons Og storo TPEYTOILINIKA HPH  Aethophraliing

16] uHCTHIE CABHC a9
Ka{AYTCH TPK TOMOmM YpaBHerui (35) | (36). B 3aBACUMOCTH OT €, 1 &,
M HMvieem
e 0b, = 0b(l+45,), Oa, =0Oa(l+e)

H u3 Tpeyroapndka Oa b, naxopum

; ¥ Og, -4y
tg (0b,a,)=tg (_-}'——2-}#@ = ooy ()

o

JaA Manore yria y Mel HMeeM TAKKE

e T g R
T g L !
tg (l_%)___- 1 . L -2, ()
1 I S
3aveyag, uUro B Cayuae YMCTOre CABura
g,=—0,=T,
g (1= T {1
Ge= 8 =""F " T

i mpHpaBHEBan Bupaxenus (b)) # (c), monydaem

T{l--4) T
b——F =73
T L
OTKY.2
’ R e o
2 - E
JaH _
20 (14
[ ==F
CpapHHBAS 3TOT Pe3yNbTaT C GOpMYJION (39), Mol 3aKmodaeM, 4TO
.. (40)
G = 5.
' 2¢1-—p)

LANHTe MOXPO JErKo BLUHC-

Mgt BHAAM, 4TO MOAYJMb YTPYrocTd Npi < HuA £ # K09pH-

THTh, €CTH H3BECTHR MORXYJL YIIPYTOCTH MpH paCTHXE
nwent Ilyaccona p. Hampumep, 8 cayyae cranu

210 _7.7.10° kejest.
G =grraam T

HeoOXOIIMO 3aMeTHTB, HTO MpHIOHEeHIe PaBHOMEPHO a[:{ac;[p:;sg;::
HeIX  KAcATelbHRX HaNDIKeHHH K rpapam Opyckd, K p



SHAJI3 HADPHAEHHE M ascormanuh

raerca Ha pHc. 46, odens TPVIgo oC
HUCTOIC CUBMIA OOBIMHO Mo

CKOH DUBEDXHOCTH, CTAHOBATCH HAK/IOHHRMY
Ment abed, ofpasceBapHbBIl
KPY¥TOBBIMH NOIEepeiyp:
NOIOCHO TOMY, Kax NOKA3&HO HA pHe. 46.

Bompoc o xpyuenuu Gyier pazolpan moke (oM. raaey X)), rae
GyLer MOKA3aHO, KaK MOMKHO BbiLHCJIUTE KacarelbHble HanpaKeuy T

H OTHOCHTENRHLET CABMT 7 2aementa abod. ecnH u3-
@ BeCTHl KPYTAWNA MOMEHT W COOTBETCTBYIOW Hil Yol

SaKkpyuuBauud kana. Ecam v u 4 wailgenw ns rako-
I FO HCNLITAKHS HA KPYHEHME, TO 3HaweHHe MOLYJs G

N
u_ﬂﬁiﬁ.x MOEKHO BLIMHCTWTL, U3 YpaBsenns (39). WMea 310 3na-
ol . uvemne G W amam F u3 meuwraunw ua paCTsIReHHe,
I:--—;J;:' MB! MOZEM BRITHCAWTE Koadbuuuent [lyaccona It us

ypasuenus (40). Henocpencrsennoe onpeignedne |
ITYTEM HEMepeH|id ]'IOHEpf:“—IHO]"O }-’]{DpD‘IEHHﬂ I'I]JPI HCIILI-
Pue. 47. TaHWH Ha pacTaxedue OOIee CAOKHO BCAEICTERE To-

IO, HTO 3TO YKOPOU€HHe BechLMa Mano, W jechXo-

AMM  UPE3BLMANHO YYBCTBUTENLHLIN  HECTDYMEHT, 4T06bLI U3MEPHTD
Cr0 ¢ LOCTATOUHOH TOUHCCTHIO. :

JAJAYM

]‘OEQB}TI?IK uabrd (pre, 46) creman |13 MATEDIANR, T8 KOTOPOED £ == 0,7. |0° xa/ead
HL =W,z AdTH °f B OTHOCHTEN HOC YAIHHCHUE SHAC HWTH id Ceni T = 700 “a? 5
Omeem. 7= 0,0025, &= 000125, ’ ‘ ' U efeat’

2, Haftte 139 npessiviledl aajauy caedr ag
ecar guaronaas fd b o

Upsern. i, —= 2,5]-"’_2"1.

3. JIonazare, wTo RaMenenue ofpeMa Gpycra abed na pre. 46 pamdo wyaw. eca
PeroMATDURATL TONRKG TICpBEIE CTYele COUTan LIy J'Le{bopi\iauun e HE ,J ) : ’

4. okazare, uto B CAyude THCTOrO ranira (puc. 46) orHocuTCabaOE VIMHE(HE
AHdronaan bd pasio TONOBEIE OTHOCHTC.TBHOTO CAnNira 1. -

5. Hulita OTHOCHTCIBHOE yamiiTere CTOPOR aneMenT2 abad na puc, 45, ec
H%TE BO BITAMAHIE MAJHC BeJHUHHB RTOPOHE CTETCHM, '

¢ Tpann ab oTHOCHTELED rpany e,

M P

Pewwenpe, Obozgauas Nepes { nephoHaTAILHY IO ATHAY CTOpOH snemepra abed
¥

RAEREM, YTO Rocae vhopmanen Oa, — —1: (L —sn b = J (I-+e,). Torma
V2
Mo v — e P (I e P =1V T g =g (1 L e
= P B R R

OtrocHTe BI0E Y UAMBCHHD CTOPOH saementa abed paoumserca 1 Ey.

9

[ra. u

YIMECTBHUTEL, MO3TOMY COCTOSTHRE

YHEWT MYTeM KPYYeHNsl UHIHBEPUYECKON
TpyOu (puc. 47). BeiegcTBue masors OBOpOTa 2IHOTO KOHUA TpyOLs

OTHOCHTRTPHO Apyroro, o0pa3yiomue, HAYepucHHme pa HHIHHIpHYe-
K OCH OMTHRAPA, K 37e-
ABYMs GOpasyioiiiva o JBYMS CMOKHDIMK
MA CEUenHAMH, TTOIBEPraeTesl UMCTOMY CABHIY

17] NORYCKAEMIE HANPIMKEHHE TPH CIBHTE

17. Jonyckaempie HanpaXeHWa NpH CABHre

[Toxsepras Marteplan WUCTOMY CABATY (CM. PHC. 47), ™Mbt MOMeMm
VCTAHOBHTL OfBITHENM [IYTEM 34BUCHMOCTD MEKAY KataTenbHhM HA-
TpAKEeHHeM 3 OTHOCHTEABHbIM CABNroM. Takas — 3arMCHMOCTH 06LIKHO-
perH0 Haolpamaerca -Amarpamsofi (puc, 48), .
na Kotopod afcnucca npeiCTaBIser OTHOCHTE b-

ybll CIBHP, a OpIHHATA — KacaTedbHOe HAMPH- 2
wenHe. Jra  JuarpaMma Tmofofna [Harpame
PACTSKEHHA, W Mbl MOMEM OTMCTHTE HE  Hed 4

npeaed npONOpHWoNATLHOCTH A K npeden Te-

kygectd B. OnwiTer MOKA3LRAOT, HTO AN Ta-

KHX MATEPHAJIOB, KaK CTPOUTENBHAA CTdib, Npe-

HeN TEKYYECTH INPH CIBHIe T COCTABASIET JIMIL g7 . _ :
I i P

npuapsurénere (0,65 + 0,60) & Tak kak upi

[IPEAEIE TEKY4eCTH HMEET MeCTO  3HauHTCTb- Pic. 48,

Hasi fAcdopmacdss  0e3s  3aMETHUCO H3MeHEHHH

HARPSKENUA, JOrMMHO MpUHUMATL 38 IONyCK&emoe HalpsameHne INpH

CABHTe JJiib VACTL HaNpsizKedHs, COOTBETCTBYIONIErO Upeledy Teky-

YeCTd, TAK Y4TO

.
el = -, {41)
Fy
rae k — xosqbuimenT Sezonackecty. Basis 90T KoshGRuKenT TAKON Ke
BENHUHGL:, YTO W MDY PACTSHEHHH W/IH CHATHH, Mbl HOJY UMM

[} = (0,55 -~ 0,60} |o].

Yro yKkaswBaeT Ha TO, uTO MONUVCKaeMOe HanpsLKeude INpH CABHIe
HYYKHO TPURMMATH ropasfc MEHBIUE JONyCKaemoro HalprAXKeHHA INIpU
pacTAMeHHH.
Ve 610 YKA34HO, UTO B NPAKTHUECKHX ITPWIOKEHHAX MEH
OOEMHO He BCTpeYdeM DPABHOMEDHOTO  PACIPEASIENHs  KACATCIb-
ot £ e HLIX  HAMPSOKCHIR [0 rpadsaM
(T2 Opycka, nak OnLio [PEATICHOKEeHO
Ha puc. 46, H 410 YHCTEH CABHP
ocymeCTEAHeTCH B LaYude Kpyye-
v, Hitke Mol YBERAHM, 41O YHC-
TLH CABHUr HMeeT MeCTO Takie
npH uarife 6anox. Hmeerea mzo-
ro OpaKTHUCCKHX 341449, B KOTO-
_ PRIX pelIeHUE NoJaydaeTes upH Jo-
NyleHuH, YTO MBI HMEEM AGJ0 C MHCTREM CUBHrOM, XOTA 70 JOHYIICHHE
apasercs rpyOoid npnbinxenden. BospseM, Haupumep, COeAUHEHHE
na puc. 49. QueBuano, 4ro, ecan tuamerp Owra ab weiccrarodno foak-
niofl, COeRHHERHE MOKeT pa3YIUMTHCS BCIEJCTBYE CANKIA 10 Molepey-
HLIM CEYeHHAM Mt B mn,. XoTa 00Jee CTPOrce M3yUeliHE BOIPOCE

77
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Pue. 49
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MOKA3LIBACT, HTO KacaTebHble HANPAKERHS HEPABHOMEPHO paclpe-
ASTNIOTCA MO STHM OONepPeMHEBN CeYeHHAM K uTo OoaT HOJABepraeTca
HE TONBKO CABUTY, HO TakiKe 4 M3THOY, TeM He MeHee [Lost oTlpeferneqis
rpy6o nMpubnKernoro sHavYennn neosXOMUMOro Auamerpa Oogara Hpu-
HUMAETCsl IONYUIEHKe, 4TO KAC4Te bHble HANPMMKeHUA pPABHOMEPHQ
PACHPEILJIAIOTCA 110 NIOCKOCTAM M H m n. . CnelopaTedbHo, xacaTelb-
HbIe HAPSDKEHHS T DOAYHRKOTCH NyTeM JejJeHusi CHIb P HA CYyMMY
OVIOUAJed TIONEPEUHhIX CEeYeHME M U m 1, T. €.
28
T = PR

H Tpebyemuil AnaMerp GoaTa NMOAYyaeTC H3 ypaBHeHHS
2P *
[Tl = —=. (42)

-

Hpyrofi npuvep raxoro YOPCMEHHONo PeureHdsa 3ajau Ha CHBRP
MBbl HMeeM B Chydae 3aKJeNOUHBX coepsuennli (puc. 50). Tak Kak

O

O

£ | EZI R ] 7
— 1l -
| M2 W T
N L

Puc, 50

TFONIOBKH  84KNeNOKX o0pa3yioTcsi NPH BLICOKOH TeMneparype, To 3a-
KJAEMKY 0OCHAe OXNDKNEHHH BHISHBAIOT 3HAUMTOALHOE C/KATHE JHC-
T0B'). Ecu NPWIOKEHb PACTATHBAIOUIEE CHAM £, TO OTHOCHTEIb-
HOMY JIBIDKEHHI0O JIHCTOB GyjJer TIPENSTCTBOBATh TPeHHE, BLIABAH-
HOe CXaTHeM JncToB. ToAbKO mocde TOr0, Kak Tpeuhe 5}’116"T npeoto-
JIEHO, 3AKAeNKH HAUHYT DPabOTates HA CABHE, W, eCau Auavetp 3a-
KJIeTOK HeAOCTATOYCH, MOMKKET MPOM3OHTH paspyileHde, BCAelCTBHe
CIBHra mo DAKKoeTAM mn W om, n,. Buauo, uto Bonpoc ompege-
JIERNs HANpSAXKEHHI B 3aKJASNOUHBIX COCAMHEHHSX ABJETCH BechMa
cnokubM. Obbrino moayuasor rpyGo npubammkerruce pemneHre sa,uatin
npenebperasg TpeaHeM U NOJAras, 49T0  KacaTe;bHple HaHpH}KEHﬂfi
paB[IDME[JHO pacnpeﬂmnmmﬂ no ﬂOl'lepE"lHl:I:\-1 CCHUEHHAM MIN U M H ..
Torna sagnexamuil Auaverp 3aKJAenoR JoIyddTcH 11pH MTOMOULH ypkaf;':-
neHun (42), Kak b OpeawayUIeM NpHMEpE.

1 o .
) OnBEITH NOKaiHBAKT, YTO pacTACIBIRNITHC HANPMALNNE B 3arIenkax obklyio

NpUEBAMKAIOTCH K Npeety TEKYYCCTH MaTepRana, M3 Ko
! 1 . H3 KOTOROTO CHERAHBI 45K 3
Cm. C. Bacl, Z Ver. dent, hig. 1912 b A ARACTH.

18] PACTSWCUHE L CHWATHE A0 UEPDEHZHRYANPILUNM HARPARIEHTNM £3

3A0AYH

1. Onopeneantt Araderp 500172 B COSINHENNME, [OKA3AHHOM Ha pHC. 19, ecan
P8y [r] = 800 kafemt. :

Oeent. = 2,53 oM.

2. Haktn reobxoluMmywo AdHiy 2/ COEIKHEHUR JIBFX MADAMOYrObHLIX AepesiH:
HLIX Bpycees (puc. 51}, DoapepienslX pacTIMeHNo, ecan P = 4 m, {7] = ) xaread

7 Pz
);Q /1 55 1)
L ﬁf——'v—--—-——q 7 J p I _.‘.‘?
mlo
4 ft— f = [ = - %_J
Puc. DI, Puc. 52,

Ha CRAJHBAHNE BIOAE Bonokod B £ = 20 cn.Onpefenirrs peabxoulaMya rayGudy spyOka
mA,, ecaR JAOMyUKaeMoe HanpaXende Ha 20 K

CHAHTHE  lepeBa BAOJb  BONJOKOH  PABHO
80 Kafem?,

Omgent, 2 = 40 em, mn, = 2,5 e,

3. HafiTa JHaMeTp 3axnellox Ha pac, 50,
ecan fr] = 800 kefem? v P =35 m.

Omeen, d =2 cm.

4. Onpenennts paimepsl 1 d n coern-
HELWIl ABYX OpyChes IIOMOLLLIO SBYX CTAkb-
IiBX HAKMAZOK (pHC. D2), ecam CuJnL pa3-
MEphl U AOIIYCKASMBIE HATMPHIKCIIHA Te IKe,
HTO M B 3amase 2,

Giaept, 1= 10 cm, 8= 1,25 can.

B. Onpeleants pasyep &, KOTOPWIl HeOOX0AMMO HA3MAYATR B KOHCIPYKLAH,
moKA3anHoH na  puc. D3, ecas AOMyCKaeMoe KAcATeARHOe HARpREKeHle TO IKe,
4To ;B 337aue 2, U PASMEPH NONEpeYHLX ceueinii seex Opycnes pasisl 10X 20 cu,
BauanveM Tperus npeHedpeqb.

Omwern. &= 20 ca

B 4
A

18, PacTaneHde WM CHKIUTHE NO TPeM B3AWMHO NEPNEHAHKY.ISPHLIM
HanpagJeHHsIM

Ecau €pyc, uMetoriit Qopmy npaMOyroiLHOrO Dapadnesefldneia,
nofpepraeIcs ASHCTBHIO PARHOMepHO pacmpefeiennsix cun P, P,
o n P (puc. 54), TO HOpMATbHBE HAUDIMEHHS
c [10 CeYeHHsM, TNepnenidKy/ApHEM K OCAM X, ¥,
|~ 1z, cooTBETCTBEHHO OYAYT

E: _—-—i-ja Px . Py P Pz
P =T =T, BTF
z ' Hi:xe npelnonaraerca, 4ro §,.>5,>>3,.
l Anamusupysn JefierBue cun P, P,on P,
Pac. 54, MOMKHO 3aKM0UHTE, YTO [0 CEUEHHI0, NpPOXoAs-

eMy depe3 OCk 2, HAOPIKEHHA BhIILIBAKT
TOJIBKO CHIL P | P},, 4 NOYTOMY 9TH HAMPSIKEI M MOKHO BBHHHCINTD
i3 ypaseenkli (26) 1 (27) ¢ npeacTasuTE rpadmueCku npu HOMOILH
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kpyra Mopa, Ha puc. 55 xpyr nanpmsenuit ¢ fuaserpon AR naofpa-
WALT STH  manpsaKenud. Taku ke cnocoGoyM  HANpPSDKenWs 7o
KAKOMY-JINGO cedenrio, DPCXOMMEEMY Hepe3 OCh X, MOMHO NpeacTa-
BHTb KpyToM, mMetouiun maavierpoMm BC. Kpyr ¢ avaverpon AC wuso-
OpaKaeT HAMPIKEHHS 110 KAKOMY-THOO Ceuenlio, IPOXOIdeMy Uepes
och Y. ;Tp}{ Kpyra Mopa NpeacTaBnsiioT HalpsOKeHus 110 TPeM CepHsIM
CEUEHHH, TMPOXOJAIIKX Hei23 CCH X, y ¥ z. Ilns kakoro-1uo ceuermus,
HAKJIOHEHHOIO K OCsAl X, ¥ 1 Z, COCTARNSAOMmHEe HAIPSMEHNA CYTh KO-
GDIHHATHL TOUKH, paxoismeiics B aa-
LITPHXOBAHHON Nomaan puc. 55 1), Ha
OCHOBAHWH 3TOIO MOHCHO 3aKJI0UHTh, uTO
HauOOMbLICe KacaTeabHOE HAMPAXKeHHe
H30CPAKAETC PAANyCOM HauboIbILero
H3 TpexX KpYroB H OUpedeideTcs K3

0. —
VPaBHeNusl T, = £ _ 0z

max 2

. Ovs nefict-

BYET IO CeueHdio, NPOXOASUIEMY uepes
OCTs I H AeNmeny TOHIaAM YTON MEFHIY
OCHMH X W Z.

YpaBueAHe A BuYHCTEHHA OT-
. HOCUTRILHHX  YAJAuReHHE N0 Hanpag- -
JMEHAK OCEH X, ¢ M 7 MOMHO HOAYUHTh IYTeM CAOMeHAS NeficTBug
P, P, P, TOYHO TaK e, KaK NPH PACTSIKCRHH WIH CHKATHH 710 ABYM
B3AAMBO 1EPNEHAUKYISPHLM  HANDaBAeHUsM (cM, Naparpad 15).
Takum ofpasoM moayyum ' :

laj L
E = EE_*ET (Gy—}—ﬂ'e)‘ ;
Ty M4 .
&y = g — (6,10, |} (43}
og
o= = o). |

O6rem Opyca VBeJIHYHBAETCH B OTHOLIEHUM
(e (I (142,01,
HJH, NIpeHeGPeras MaIbMH BeTn4HyaMy BHICIETO TOpA1Ka, TOTYYUM
{1+&,+¢,45):1.
Bugno, uT0 OTHOCHTENBNOC OGBEMHGE PACIMPEHHE DABHO
A=e e ts, (44)

3aBACHMOCTb MEHIY OTHOCHTELHBIM OGBEMHBN pacuIHperteM H Ha-
HpAHKERAAMHE, JeHCTBYOWMMA [0 rpaHAM Opyca, NOLYHHTCS TyTeM

- '} JloKasarcabcTno 31070 MOJAWKENHA MOKHO NAGTH B KHure A. Foppl,
Technische Mechanik, = 5, ctp, 18, 1918 r.* cv. tamme H. M, Weste rgaard
Z. angew. Math i Mech., 1.4, crp. 520, 1924, '

181 PACTHWEHME ;M CHATHE N0 DEPHERIHKY.TIPHHM HATPABIBILHAM

caokends ypaeneduii (43). Takeym olpasod moMyUHM

1 —2u
A :E;;'_E}r_i'az:_'_g—m“ (Ux "l_UvFr_Uz}’

53

(45)

B uactiow coyuae pagHOMePHOTO THIPOCTATHYECKOIO AaBIEHHA HMEEM

0, =0,=0,=—[.
Toraa w3 vpapueruil {43)

- 3{l — 2w
= — % ,
ITH, TOILIVACE OGOIHAUEHIEM
E
5_1_-“—*"__@:'[(’
TOMYUHM
A_ P
A= e

OTtnocHTtelbitoe O0BEMIIOE CIKATHe

(46)

an

(48)

{49)

N pONOPLHOHATBHO CIKHMAOULEHY

HATPHIKEHI0 K 00PaTHO IPOMOpUHOHA/ILHO Beiydliie K, XOTOpas Ha

3LBAETCA 00BeMHbLY Al004.260 YRPYSOCHIL,

3ATAYH

1. OnpesenoTe VMIBELWCHHE oFbova CIJDHEOTG CTAdtnoro Wapa .:[_aam'rpoéu
10 ¢4, MOAREPHENBOTO DABIONEDHOMY FIHIPOCTATHIECKOMY daraeniry p=1000 ke ca?,

Potgewue, M ypaeeennn (49} mMecy
po1000.3(1 —2.08 &

K 2.10° [

6 ad
Mostovy yMenvuiesne ofsema  Gyider TTTT = 0314 e®, &

2, Kavuykoswf tirnadp A cxdyaered o cTEThioM LHANH-
ape B cuaoi Piow, pue HB). Onpedesatk 1a5I0NHE NEA]Y  Kay-
GVKOM [ Craduw, ecar P = 30 ke, ¢ == 5 car, Hosthoutwent [yae-
COHA AT KayIyEa == (45, TPpCHich Morly KAYYYKOM K CTanmio
npepedpedn.

Poigeniig, TIyemn p o3lasacr CGKEMAKHLG HANPEEERNA 00
KaROMY-TH() CeTemIig, Deprelndey AAPHOMY 0N [HITHILpE K
§-AATACIRIE MEKY KAy U KOM i BHYTPCHECEL NURCPRIOCTLIG CTATE-
Harg oHANARA. CHiiMarne nanpaEcHHA Fod e BeHuTh
Gy IVT AEfcTRoBaTs Do GoKulol TUBCPAHOCTH POI0ALILX ROAG-
KOH KBVHYRKOGOIO LILTOIAPA, HY KUTOPOrD ME BLIASAHM ZIEMELT B
RILAC APSAMOYPOTEN000 ARFLICACHFE T C TRauaid, 16 prlaeth-
HIAL OCH puadigipa {od, puc. B0 2707 wTemeln  JaxosnToa
11 pammﬁec:ln Oud ASHCTRIENM  CHMAKOIHY

e, 56,

rallpRa el ¢ 0o SOROLIM 1]

il

raHAM

H CHUMAIQUWIHE HANPAXCHHT £, HAIPALISHHELX 00 OCh URARUAPA, 1losarad, STo cTato-

I T



€6 ANAMES DADFARERHE 11 OrGOPVALLLH (ra. 1

HOH LRABHAP A0COTIOTHO THCDABI ©, CAEJOBATETHHO, MINIENEYHOE PACICHPENHE Kay-
UYRA 0 HANPABREHNIY & 0 & Lomkno $elTE Patne Hyame, Deayvuis ul ypavueduil (43)
Vi |

U= o — EH (p+-g)
01Ky Ia
kg 045 400.4 BT rnipnt
9=1 T 0B 16,7 wa'cat®.

8. BeronHss KOJIONHA 3JaK Ouend B CTadpHywo TpyOy (puc. 57), OOpeleiuTh
JABAGHHC MOKLY CTaNRK B OETOHON H PACTATHBANOLIEE HARPHKEHHE B TpYOe N0 ORPYIK-
HOCTH, MOIAreg, 4To TPEeHIA Mexiy OeTOnOM M CTAMBK: HET W uT0 BCE PA3MEpH, &
TAKKE N NPOALIBHOE CHMMAIINEE [ARJEHIE IIBECTHLI.

Peraciins, l_[ycn. FO31aGacT npolodbHoe, a8 g — MOCEepEUHOL CHAMAKIWLE JaR1e-
HHE, d — PRYTPCHHRE AuameTp M A — ToMmHEA TpyOal, £, — MOAVIS YOPYTOCTH
crann, Eg, pg— MOOYIE yupyrocTy u kosddunnent [lyvaccona aan Getowna. Paciu-
penne GeToHa B MOMEpEHHOM  HANPABJEHHE H3 OCHOBRMHE ypapileauit (43} Gyvaer

Cym =t 0 @

S0 paclinpenme PABHAEICA Pac-
LIMpeHHIO 00 OKPYHE0oCTH TPyOH
{cM. ypaBrerue |3)

gd

T mE.

I3 ypapuergit (2) 8 (b) noixyuaeu

(1)

i

Prc. 57, Prc. 8. | oRE, T THe

PacTarusaillee HATDAKEHHE 0 GKPYERHOCTH B tpy6e Teneplh MOmMeT OWTh BRIgKCIEE]
H3 ypaBReHH:A

4, CppepeanTt RanGoapliee RacaTelLH0e HATpAHKEHne B Setomnoil koaoHue

d
npeawnvmel  sajaud, nonaras, uwoe o= G0xa/a®, pg=0,10, T 7.5, Eg=

=28 1Waefen®, L= 2,1-10° gejomd

— 0,1 ,
max = £ 5 9. '3 ( - ﬁ): 28,4 raica®.
5. Crajnnas chepnueckas oforouka (pue. OB} mofsepracics pABROMEPIOMY
RHYTPEHNEMY ¥ HAPYAnoMy dasnennwo p. Hahre yuensurenme O nmoyrpednero zpa-
merpa. llocrpouTh xpyri Mopa, xak na puc. 5.
Cmagm. &= pd(l = 2u) # 5T0M CAYY3E BCE TPH KRy GpawziuTe OK Y
LOE ) pH Bpyra vbpawaiwTed v TOURY C

Peterne1

abounecoir 0= — p,

FTABA III
M3rHBAIOIIMA MOMEHT M NONEPEYHAS CHJIA

19, Tuow Oanok

B 3Toit raase mB PACCMOTPRM NPOCTEIHe TUTb 0AJ0K, MMCIOIMHX
BEPTHKAILNIYE) IWOCKOCTL CHAMMETPHR, HPOXOQASIOYIo yeped Ipojlob-
HYIO OCL, M UHEDPTBIX, Kak nokasaso da puc. OY. [lpennodosmsum, uTo
BCE NPHAOHKETHE CHIN BePTHKAIBIE M JEICYBYIOT B ILIOCKOCTH CHM-
NETPUY, TAK YTO U3THO NPOHCNOANT b4
B 970l e miockoctd. Pue. BY, a
H3obpaxaer Oaaky <o C80D00HO
chepmaiit Kosuasti, Todkn oop A
H [ IpeiACcTas a1t WAPHEDDL, TAK 4TO
KOHLb DaTKd npu u3rnbe MoryT CBO-
foaso noBopauuBateca. [Ipernono- /
I TAKKE, UTH OIHA H3 ONOp Ha-
XOIUTCH HA KATKAX M Moer cBodof- 74
HO MBUTATHCS B FOPU3OHTATLHOM 13- A o A
ipapaennd. Puc, 59, b wu3obpamaer ;E_;/
Korcoas, Koren 4 sToit Catxku sane- il
J1aH B CTEHY ¥ HU MOMET [OBOpayH- &/
BATBCSl OpH wirufe, B TO BpeMA Kak Pac. 59
KoHer, B fBjfeTcH COBEDUIEHHO CBO-

Soanemt, Puc. 59, ¢ M300pakaeT KoacoisHiie Oiaky €O CHCLIHBADWMIN-
cA Kommos. Jra 0ajKka HMEeT mapitpio-HeloABHKIY0 OIopyY na
Kopille A ¥ NOKORTCA HE MOABHMKION oitope 8 touke .

Bee TpH IpeIbiAVIHHX CIYUAR TIPELCTABISIIOT (H@mitdecKit onpede-
A Ok, TAK KAK PeaKIlHE OMop, BH3LSasMbe JAIFHOH Harpysxod,
MOryT OuiTh OlipefeneHEl W3 ypasHerUR craThku. Hanpruep, pacemar-
PUBAA CBOOURHO ONepTVIo 02Ty, HECVIIYIo BepTMKainusiil Tpys P,
(prc. 59, a), Mel BUIHM, 410 peaxidi R, konua B Aomkia OblTs Bep-
THEAABIA, TAK KaK 3TOT KOHE! MomeT ¢BOOONHO IBUTaTLCH B ropHzod-
TALHOM tralipanienny. Torda u3 ypapseuus cratuky » X==0 creuyert,
UTO peakuity R, Takae BepTHKAdbia. Deniwitnb £, 1 R, Onpeledarcs
u3 ypagpenui svoMentos. [piapaBruBan nyme cysnry MOMEHTOB LCex
CH OTHUCHTCILIO TOYKH £, MBI HOIyY

Rl —Ph=0,




i2 H3THBARINIHA MOMEHT W TOGNMEPEMHASN CHIA [t 1in

THY 34
Fn’
Ri :T ¥

logobyunt ofpa3on, paccuaTprBas MOMEHTbl GTHOCHTEILHO TOUXH A,
Ibl TIOS1Y Y Hi

Mo
Rz;T'

‘earnvn 19 Koncoabnoil Gaikd (puc. 59, ¢} MOMHO BLIUHCIHTE Ta-
MM e CInocoBoM.

B cavuae konconn (puc. 59, &) rpy3 P ypaBlOBENIMBACTCA PEAKTHB-
LIMH CHIAME, ACHCTBYIOWEAMGI B 3alemadyom xonue, M3 ypappepuit
Tarukn > X==0 0 P ¥V=0 M 3ak000aeM, 1T0 PedKTHBEAR Cuid R
oagtia ObiTh ReprHKadbuad 4 paBaa P. Ma vpubHedust momentoB

V' 2M=0 caedyer, yto Moment M

peaKTHBI-IE:IK CHa OTHOCHTE LD TOU-

. 4 g ! kh A pased Pa w JdeficTBYeT MPOTHB

//“’4_( AT uacoROW CTPEAKH, KdK MOKA3aN0 Ha
ire———{ pHCYHEE.

Pue filh Peaguill, Bbi3nBacbe KaKoro-

audo  Apyroro pola Harpylkod, Je-
jamed Ha Oankax Bble VKA3aHHBIX THIOB, MOTYT ObiTh BLIMHCACHSL]
OJOOHBM We cracoboM. '

Heo0xoa1uMo 3aMETHTE, 4TG CHeNMATBHMC VCTPOHACTBA, OOECrevH-
awoiiHe cBOOGAHEIN MOBOPOT KOHIOB # CBOSOAHOL Hepeneniedlie Onopr,
PAMEHSIOTCH JHiLL B Oaikax O0ILLHIXY HPOJETOR, KAKOB.le HMeoT
eCTo B Mocrax. B 6adkax maioro mposera ollopel oOBMHO YCTpau-
AWTCA Tak, Kak M3obpaxeno na puc. 60. Ilpu usrebe takoli Ganku
HABL TPEIHSA MOYKAY OHOPHbIMK 1ICBepXHOCTAMU 1 Gaikon Oyviyr Ta-
OBBI, UTO OHY OyIYT NPeTATCTBORATE I'OPH3OHTANBHOMY IBISKCHIKD
OHLOB 0aaki. ITH CWILI MOTYT HMETh HEKOTOPOE 3Haterlic B Ciyuae
HOKHX CTepIRIcll I TOHKHX METAMTHUECKHX [oJo¢ (CM. cTp.  [59),
0B CIyvHae WOCTROR Caiky, M KoTopoll Iporud ouenb mal no ¢pas-
€HUIO © TAHHOH 1POAeTa / 3THUMH CAIaMI MOMED IPEHEOPEYb, 4 peak-
UK MOMHO BRIVHCAMTEL Kak 1aA Oalxky, csoboido cneprodl (puc. 59, ).

20, Harnbawn(i MOMenT W IIONEPeYHas CHAA

Paccyiorpas:  Tenepn  Ganky co cBOOOANG  ONepThMIl  KOHLIAMY,
3 KOTOPYIO NCHCTBYIOT BepTHKaAbILe cudwl 2, F, u P, (puc, 61, a).
[peanoaokiy, 4To Gaika HMeeT NPOLOTRINVIO TEIOCKOCTh CHMMOTPHH
HTO TPY3R AelfCTBYIOT B 3TOH ILIOCKOCTH. TOria Ha oCuoBanuM chy-
eTPHU Mu! 3aKFioYaeM, 4TO HSTHO JOTKeH LPOHCXOZUTL B 3TOH ke
AockoeTn. 3 OeabulnpeTBe HPAKTHUCCKIN ¢AYUABB 370 VCJIOBHE M-
TPHR BRIIIOIHIEICH, TAK K&K oOLUHbE GUPE (ODCPEUHBY  Ceuenuii

20 NATHDANLIAN MOMENT U DOOEPLHHAT CHIA 69

OEMORD KPYT, OPAMOVIOJIRHUK, ABYTABPOBBIC W TaBPOBLIC CeYeHHA
sinaterpnanig. bolee GOWGTH CAYYal HECHMMETPHYHOrO HONEpPeYHoro
cose B Ovler pasobpan e (cn. n1aby  8).

Lot tore uwtelb pecdaeloBaTk  VOUIHSA,  BO3NHKAwmye B Odike
ApN H3THOE, M BOCIHOIB3VEMCS METOAOM, KOTOpRil YE<2 npHMEIAIH
UPH OTBICKA RN YO, BO3HEXAIGIIIX B CTEACHE [1pf TPOCTOM PacTs-
aeriil (puc. ). BeooOpasing, wro Sadka Af paspesana ua 1Be yactu
CEHOHICY 20l BASTLAL HA KagOu-U00 pacCTOTHAY X OT JeBoit  OHOp
A fpe. 01, @) 8 qro npovas uactk Gadikn orOpoweda. [lpa pacemor-
PEHHH PABOOUCCNR oCiaBpeficn aeoll uacTH Gaakd (pAc. 61, &), M
SCLAKEED YHHTLBETE 1€ T bIKO BHENNIE Ciiibl, TAKHE, KaK rpysni 7
WP, W opearny K uo Tak-

. ; k] A

e H BHVTDEIILIC ¢, Ko- [ |2 l R T
foplie  pacnpeldetsored 0o | _ I 7
SEEEHNIN M T KOTO[HC IPeT- o g
CTEBIMOT AEACTBIC  wnaBdl R &z 7 ‘
GycTH  BATKN  pa eByvio. 4 e = §— ;
STH BHYTPEHIIE CUHTR AG k- - J——
Hiul ORTL  TARON 2OJTHULIT, [-—4»--1_7 l i""
TO0LE YpaBloBecitte VIo- ol "
MDVTLE  Bhghe  Brchnidie 7| o \
cuapt P, P R | A

AIs AoweIviownx pace \
Cy et Gy et y2o0ro npu- & S bl

BOCTH JefCTBHTEIRUVH ClIc-

TEMY BHEWHHX CUI K VIpo- »

WeHNoi 3KBuBaIelTHON cricTeve. M2 CTaTuKM ML 3HAGM, 4TO CHCTeMa
MapamnieIbHu X ChI MO¥eT OuiTe 3amenena odnod CWIOf, paBdod  ag-
reSpaHueckoll Cynme jlammax CHi, ¥ oluoft napoil cwl. B wnawewm
GaCTHOM Cayiae Mol MOKEM 3aMeHuTh CHane £, £, 0 K, Beprukanssoil
Aol @, JeHCTBYIOIIE B JAOCKGSTH  [TOTepeYHoro CeYeHHsa mn, H
napoi cut M, Deiwgiina chier pabra

Q:Ri——‘ol'_‘pz (a)
H BeAWUKRHEA AMOAMeHTd Tapet CHJ paBHa
M=F x—P (x—c }—P,5x—c,). (b)

Cvaa €, kotopag panba aarelpapyeckon CYMME BHEILEHUX CWT, pac-
HOGOMCHEBIX CHCBA OT NOTePEYHOTO COYeHHA i, HAZBIBASTCH HONenct
HOG cuaoli B cduenun sy Mouent naper et M, KoTopwili paBen ainre-
GparuecKOl CYANE MOMOHTOB BHCWHMX CWIT, pacTOnOMeHHbX CIeBa uT
NOOEPCUROCO CEUITHA /1, OTHOCHTCALHO ILCHTPA TAMKCCTH 3TOrO Couc-
HHS, HAZRBAGTCA ascnditniiiizt Modterimiot B ceuerny mr. Takun ofpa-
30M, CUCTEMA BHCWHHX CILT, PacloJOKEeHNbX CIeBa OT NONepesnoro
ceueHUs mu, MoAeT ORTh 3AVernena CTaTHIeck 3KBHRAIEHTHOH CuHCTe-
MO, COCTUHOIEH ¥3 [TONeNeyqUOH CHash &, ASCTIBYIOULEH B {LrOCKOCT



£ HAFTIBAIGHLILET  MUBFHT W HOHLPRSHAY CDOIA | v, Tei

TEIEPCHNOTO Cedennd, W Napof cpa Al (pue. 61, ¢). ¥cuaua, Kotopbe
CAPEAGTTOTCH 1C NOMeret oy CeYenrty mn H KOTOphie NpPeacTaB-
19107 CO00H IHCTBIe TpaBofi uacT GAIKH Ha €€ J1eBYlo uacTh, AG.1MKHDI
DBETh TAKOBEL, 4700B VpasHOBecHT: M3rubawmuil smosient M o1onomne.
Yeulyio ciay Q2

Eean na faaxky BMeCTO COCPeAUTOYEHHBIX CIL1 effCTEYe1 PACnpeie-
1eUHAS 3AFPV3KA, TO MO0 IPHMEHMTR T€ Me DACCYIKIEHHT Y10 H
3 DRIV Cavyude. Bosnyes, HanpHaep, paBHOMEDPHO HarpyiKes-
W0 Sadiy, yoxasannyeo ua prc. 62, ¢. O6oanavas Harpy3ky Ha cAd-
ALY LTE BB YUPe3 ¢, HAMIen, 410 PEAKIIHH B TOM C1y4ae PABHLY

ol
R,=R,=%.

Uroler wcciefoBate VCURA, PACTPEIEIEHHbEe MO [ONEPeUHOMY Ceye-
UKL M, ML ONFTE DPACCHMOTDHM PABHOBECHE AeBOfi  HacTH Oanikn
(puc. 62, ). BHemHiMH CHIAMHE,

2t - . b AefICTRY (OHUENE HA 3TY 4aCTh OAlKL,
N T_TI—PWJ 4: SBIAIOTCH  PEAKiUg K| 1 HArpYV3Ka,

Py - 7" PABHOMEDHO PACTIpeIe I eHRAS 110 A1 H-
SF& S e e r. Jra [OCAelHfS  HaTpy3ka
By - ' HMCCT,  KOHCUHO, PABHOACHCTEY O-

T T T Wy, pasuyio gx. CaeioBaTeqnno,

5 > it anredpanyecKas CyMma BCeX I,
‘ &) PacnoNCKennbiX CHEBA  OT Ceye|IKA
pe. 62 i, pasueTcs R -— g Adredpay-

HeCKad Cyuad MOMedTOB BCeXx CHT,
PACHONOMEHIILIX CIEBA  OT CeleHHs
T, OTHOCHTENLHO LEHTRA TAMECTH $TOrO CeueHHs MOTYUKTCH MYTeM
APMHTAHES  MOMCHTA PABHOLSHCTEYIOWCH PAaCIpelefennon KarpysKy
3 wmomeRTa R X peakuuu. Moment pacupejeseHliofl Harpy3xu, oue-
BI1AI0, pARHALTCH

X Gxt

gy 5 = —/

g =
Takm ofipason Mbl NOJTyHaeM LA aarebpanueckofl CYMMBp AOMEHTOB
BLIpAEniie -

a2

) qx

Jlr\ IJC— ? .
Bee cuipe, 1€iCTBYIOILHE HA NEBYI0 YaCTh CATKH, MOKHO TENepl 3aMe-
HUTL OAHOH CIVIOMN, AeHCTBYIOMET B (LIOCKOUTH [OUEPEUIsro ceer s
el W PaBHOH

g {4y
Q=R,—qx=q{y-—~x), (c}
§i apoil cwil, paBHod
X S
M==R X UT—-‘- Ef? {i — Ah ({lj

20) HIPHBAKMIIHA MOMENT 11 IOHEFEAHAR CiLa 71

Bopamenns (c) u {d} NPeIcTaB 0T COOTBRTCTBEHHO IONRNEY HVED CH.Y
H H3THOROUIHE NOMEHT B CEUQE I /R,

B npuselennbx Bhiwte upuMepax paceMATPHBAIOCL PABHUBECHE
7eBOIT uacTi Gaqku. E¢a paccMATPHBATL [IPABYIO WACTb ORMKH, TO
a1rebpatyeckas Cy)yMa Chd, PacloJOmeHHWX CNpaBa oT ceueHis,
W ai1refpanyeckas CyMMa MOMEHTOB TeX e CHI OYAVT MMETE Te JKe

7T a2 A 7T
P ~ TS ~ 1
RNV RNYENPR
T ] . |
Ao St L™ ~ ]
Aoy LT
&t 2/
Pre, G4

BETHUMHA, KOTOPbie OnLIM HallleHbl pasee, (6 IPOTHROROSOMKEbI HO
HANPABICHHIO, DTO CTEAYET 13 TOrO, TO TPY3bi, ARHCTEY0ulMe Ha
0aaky, BmecTe ¢ peaknuamu £ u R, npelcrasinior CHCTEMY CHJI, Ha-
XCASAWHXCA B PABHOBECHH, W MOMENT HCGX 2THX CHM  OVHOCHTEALHO
d0B0H TORKY UJ0CKOCTI, TaK ke, KAk I nx a'rrebpanuyeckana cyyua,
ACTRHLI PABHATBECA 1y/110. Crel0oBaTeTbHO, MOMEHT CH, AeRCTBY IO X
HA JIEBYIO0 4acTb OANKH, OTHOCHTEIBHO LEHTPA THMECTH Ceteaus
q0aKeH ObiTe PaBed, HO [POTHBONONOHEH MOMEHTY OTHOCHTENbHO TON
e TOUKH CHI, ACHCTRYOIUHX HA MpaByw) 4acTe Oadaky. Taxme amre-
GpauueCKas cyMMa CT, AedCTBYIOUIMX HA 1eBYio YacTb GAIKY, 10K A
OhTE PABHA, HO NPOTHBOMOIGKHE ajrefpanyecksil cympe cua, geficT-
BYICIHMX HZ MpPaBY) 4acTh.

Ipu nociteayromes K3A0Kennn B3rH6aWAi MOMEHT H oTeney-
Hdsl CH1A B CeYEHHM MA MDUHAMAOTCH NONOKUTENBERIMH, €CNH Lph
paccMoTpendd seBoH 4actu OadKyg ro-
AYUAOTCA TAKHE HAMPAEB;ICHUA, KAak
yKazano Ha pre. 61, ¢. Yrolu oryer-

L LA

.
1 | i 3
AHBO TPEICTABATH  YCAOBAE OTHOCH: | P .[
TOAbHO 3RAKA ATS  WIrHOAOWINY MO | Lo !
MEHTOB, BRHIDEA(CM XBYMS ChelcHbiMK =y S - _;—“J
— = T
HOI[EPE“IHHMH cederrHaMiE sl H .'?'EI.I"II a &

sestedT  Oankn (puc. 63), Ecax uzri-
Baiptiie MOMCHTHI B 3THX CEYEHMAX
OOJOMHTENBHE, TO CHAMW  CJICRE  OT
cedenusn art JaloT  MOMEHT [0 YACOBO{l CTpeMKe, a4 CHAbl CIpaia
OT CeugHnA i /1 10T MOMOHT POTHB 4acOoBOH  Crpeak#, raxk no-
Kd3aHo Ha pdc, 63, g. Takum ofpasom, BHIHO, 9T0 HATPARIEHHH
MOMEHTOB TAKOBE], UTO [IPOUEXOIHT HITHO GaMKI BLINYKIOCTRIO BHHS,
Eciy Hardfaoniie MoMenTH 8 1100ePeUtnX CEUSHUd N M K tt 11, OTPH-
HATEABHbI, TC OPOHCXOAMT H3rHO Odiki BLUIYKAOCTLIC BBEpX, KAK
HoKasano wa pue. 63,6, Creiaosgrednnn, a4 YUacTKax Oanku. rie



7o HATHBAIONIIH MOMFHT B OONFPEUNAA CHIA : [ta. mr

HITHOAOM MOMEHT TIONOXHTENEH, H3OMHYTaa ocb Galnku ofpaimiena
BLITVKJIOCTEY) BRH3, B TO Bpemsi Kak Ha Y uacTKax, rie narubawouui
MOMEHT OTPHLATETEeH, H3OrHYTas oCh GaaxkH ofpauniena 8hNyKIoCThIO
BREPX.

TpaBiLio 84aKoB Jas [ONepeuHOl CHAbi [peACTaBIeno Ha puc. €4

3ATAYH

1. Ha#ite nonepeunyio cuny @ 1 wsraBaomnit MoMenr A o ceuenni, OTCTOSLLEM
A ACCTORHMM 4 af OT JeB0r0 KoHLA Gaakn, meobpamensoll ma pwe. 99, @ ecan
=06 {=10mn F=10n.

Omeem. Q=4 m M= 16 mu. :

2. Hafitu nomepediyie oty @ ® ouarnfawwmyit wovent M ono cesenM, or
CTONLIEM Ha DACCTOSHMN 2 4 OT NeBOTo KOUua OdTiH, H300pakennoh na puc. 59, s,
ecag @ =8 a, P=12 m.

Omeein. Q=12 m, M= 72 im,

3. Haiitn Nomepeadvio chay @ n warnGaoupd mosent M e couchun met Baixy,
?3061;:»1:&[4&0('1 Ha pHe. 61, a4, eear P,=P,=12 wm, P,=.0, ;= 2, 0, =4, x=0

== M.
Umeem. Q== —6m, M = 36 mn.
4. Hafite noncpewnyio cpay Q o msrnbamomuil mosent B cpeanne Geden, B3ofpa-

. m
Jienkef na puc, 62,0, ecod ¢ = Eﬂ' A f=8u.
Omeaenr, Q=10, M= 8mnu.

21. 3aBMCHMOCTL MexIv H3radalciiun MOMeHTOM
H nomepedHON CHUAOR

Paccemotpim 3aemenT Ganku, BRDCRAHHWE IBVNS CHETUHRMIT ACTe-
[CUHLMA CEUCHUAMH Ay W /71 jz,, OTCTOAIHMME 1A PACCTORHHM dX ApYr
or Apyra (puc. 63}, [lpeancaaras, Y10 B MCREpOIRGH CedCHIbL 2tk
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Pac. 63,

HAEETCS  NOTOKHTEALHbLI  W3THOA0INT  voneHT o HOJI0KHTeNEHanA
nonepet iy CHAd, AOKes JEliCTBHe Aeenl yacTH Garkil Ha SaeMenT
npedcTaBnte cuioli G B omapoit cnt A, kax vkaszano mna pue. 63, «
Tukum Ke ofipazon, npeanovdaras, V1o B CCUCHMH 2 A, M3rubawiimi

2 [] 34BHCHMOCTE MEWTY HACRBAIOLIHM MOMFHTOM H nonepEYHOH cHaoH T3

MOMEHT M TOTIEpeYHAs CUNa MOIOMKATEIbHEl, MOKeM NeHCTBUe NpaBo:d
qaCcTH OadKW HA 5. 1eMENT NPeICTABATE VKA3AHADIN [14DOH CHAT 1 CHIOIL.
Fean Mexiy CedennAME mit B m,n, Ha GaiKy HUKAKHe CHbl He feil-
cTBYIOT {puc. 65, ¢}, TO NONepeYHbie CHAB B 3THX IBYX CeUenuax OvayT
parue '), HTo ke kacaetcs HarABaoNIAX MOMEHTOB, TO M3 VCJOBHH
PGBHOBECHA 3AEMEHTA BplTEKAeT, UTG OHM HE PABHBL B JBYX CMEMIIBIX
cedendax ¥ uto npupamenne @M uarubaiowero mMoMenTa DABHACTCH
MOMEHTY Tapel CH, UPCACTaBNEHHOH [3VMA DaBHbIMH H IIPOTHBOIO-
JOMKHO HANPABTEHHENMH cuiamd Q, T, €

dM= Qdx 1 S = Q. (50)

[Trag, BO Brex yacTax 04Ky ey Tpy3add nofepedHas CHfia pasHa
ApON3BOALLE O IATHOZOUEr0 MOMENTa NG X

PaceMorpis Tenepb Cayiad, Korda Mex1y 00nepeyHbMd CeYeHHAMN
ma W om i, deficTByer pacnpejesiedHas HArpy3Ka HHTEHCHBHOCTBIO g
{puc. 65, b). Toraa rnoiwas Harpyska, NelCTBYIOIAA Ha JeMeHT,
paBiferca gdx, [IpruKyan ¢ NOJOMUTEILHON, €C1H HArpyska AeilcT-
Byer BHH3, WOMKEM FARTWOUHTE HI )"CJIOBHf':J ])QBHOBEIZ‘.I{H STenMeHTa, UTO
T[Dl'lepeT-iHﬂF{ cHIa3 B Cede”HHU .rfllfll OT.1kHYdeTCd OT HOT‘[EpeqHUﬁ CHIBI
B CEMEHHH ftit HE BE&THYUHY

dQ__ _qu:
OTKYAA Caelyer, UTO
dQ
H= g (50

Mr1ak, npox3soeinan OT nonepeyHoil CHAR N0 ¢ paBHAeTCd WHTEHCHB-
HOCTH HMATPY3KH, BIAATON ¢ OICHIIATEABHLIM 31IAKOM.
Bzsig poMedT BCex CHa, JelCTBYIOILMX HAa 3.1eMeHI, HOIYUdm

dM =Qdi—qdx .

[IpeneSperas BTOPHIM ulenoM NpaBofl wacTy, KAk Manod BeqHYRHOH
BTOPOr0 MOPSUIKA, HPUXOAMM CHOB2 K YDABHEHUIO (b0} u 3ax.iotaes,
4TO B CJAYU4e PacHpeleseHnOil Harpyskd NMpou3solxas of n3rubao-
MIero MOMeNTad PABHIETCS OOoMepeuHol cuse.

Ecad Mealy CMEKHBMY MOTePeYHLMA CedeHUaNE mn u mn, Aef-
CTBYOT COCPeLOTONEHKAs narpyska £ {puc. 65, ¢), TO NMPOHCAOANT BHE-
JAME0C M3MENCHHE Beduudiy nonepeunol cunst. Ilyers Q ospauaer
TOHEPEMAYI0 Cluiy B cedenini i b Q, B cedenun ma,. Torda n3 yeuo-
BHH paBROBeCHs wreslcda mnt f, 4 HaXOLHM

(0, =Q —~F.

CAe20RaTeILIO, BEAHIHHA NoMepednGl CUat) HIMEHNETCH Ha BeaHIHUIY

By Begon i 0Men rd Oakh s el e,



T4 HITHBAIDTHHA MOMEHT B NOREPEUYHAR CHIA [ta. 1o

£ Tpu Tepexoie “epes TOUKY TPHIONEHHA HArPY3KI. TOTAA M3 ypas-
rennn {30) aoaHL SERTOEHTD, 9TO B TOUKE NPILIOKCHHS COCPEIOTO-

HEHHGH CUJSIR TMPOMCKOANT BHE3ANHOE W3MCHeHWe BejHYWHb MpPOU3-
.M
BOAHON —— .
ax

22, Jm0pe H3rtGaiuX MOMEHTOR H NOMEREYALIX

M3 npelbldy My paccykaenki caeiyet, uTo yeuins, AeRCcTBVIONIHE
TG NONEPCTHOMY CeUCHWK) 1 OAJKH, TAKORLL, MTC OHH YDABHONEnIU-
Eor 13radanniit MosenT M 1 nonepeunyio cuay (B TOM e CoueH.

T 2KUM 00pased, Beaduiinel M 0 QB Kakoa-1uG0 LonepeyHoM ceve-
HIW OUIPEASITIOT BeTRYUBY YOWIHE, JeFCTRYOWHMX [0 3TOMY nollepet-
HomY cedepmo. s TOTO YTOGHL YHPOCTHTH WCCveAnBAHIIE BOMpGCE
O pacitipeledenun Ranpamenuit b Gatke, yaeGno rpadiivccikn H3obpa-
AaTh M3MeHeHU s H3rHOAowWera MOMeHTa ¥ NONepeytofl Chib 110 ATHHe
Garku., B Takom psofpamenyn adcnicca yKashiBaeT NOsoMenHe HOne-
PEYHOrO ceuenHs, a opArHATA TIPRICTABJIAST 3HAYeHUe H3ruSamiLero
MOMENTA WIK NIONePEYHOR Chibl, KOTOPble NefiCTRYIT B STON CENEHHH,
BPHUGNM  MOJONMHTEIbHble 3HAYEHWH OTKAATLIBAIOTCA BHIIE [ODHIOGH-
TAIBHON OCH. A OTPHUHATEAbLne — HEFKE OCH., Takie rpadiveckre
HAOOpAIKEH!Ts  1183bBAKTCA  COOTBETCTBUHHO  SAHODAM i (32000
MOMEHNOR o HONEDEYHIMA  CUL.

Paccirorpry, - vanpnyep, cBodoano neXaityio Ganky ¢ CocpenoTo-
“eHOH Harpyskoft £ (puc. U6) 7). Peakuun B 210N cayuae Gyayr

Ph Vi
R':T H Rz‘——T

B3sB ceueHHe min CaeBA OT P, MOKeMm JaKJ0YNTE, uT0 B 3TOM CeueHH|i

(= ? u o A= %—éx. (a)

Torepeunan cifa 11 H3TNGAICWHA MOMEHT UMEIOT TC e nanpanlens,
qTO 1t Ha pic. 63, @ 1 64, 9, u nosTOoMy NoaoKHTERbhR, M3 ¥paBHCHHA
(&} BILAHO, TG oflepeynad CHAE OCTACTCH THOCTOAHHOH 113 YUACTKE
0a1Kn C€BA OT Ipy3a B 4YTC 113MHGH10Mmuil MOMENT HaMeHaeTCa npcrop-
nHOHAbHO £. [1pn x = 0 MOMEHT paBen HY.I0 M APH X == ¢, T. e. B nNo-
(i

T -
COOTBETCTBY I0UIMe YYaCTKR SO TOMepeddHol clAbr 0 H3rndaonero Mo-
MEHTA HOKa3anL COOTBETCTRBeHHO na puc. 66,0 1 66, ¢ npsnnnH Jusd-
MM ¢ M a\C. Ll Homepeursoro CedeHust, paciion 0mReHHOro CpaBd o1

neped okl ceveau, e NPATOAEHY HATPY3KA, AMOMEHT pasiy P

'j I3 By DU ey 10X AIH TR TU R KA kel O | b A DIIGRERIH
COLLEO O¥AVT OlYCKATREH.

el HOPTH A3THGAICILME MOMEHTOB §n NODEPEAHIEY CHA 5

rpysa £, Mbr HOTYYaoM

k fil; :
= 'D— —Puil= — ¥ Py —a), (b

i
s1e 5 opeeraa GvaeT pacertosmie of Jesoro Komipa Oaari. [TorepeyHas
CHTA JLI% 37070 yuacTKa Gaakh OCTAeTes TOCTOAIIION W OTPHUATedb-
1 * e ) . o
wofi. Ha puc. €6, & s1a cuaa upeicrasiena anmielt ¢'b. napasirenhHol
oo v, Marufaomufi MoMepT ecth JHHedas @yHRINA 07 ¥, KOTOPLM
l‘ b A
IPH X =@ PABHACTUR PL;J 4 Opn x—/ papHae=s aya0. Ou va Bcem
opoTsXHeHaH flankd noIOANTeseH H €ro P‘.3K“.L’H[‘HEIE‘ 14 H[]HBO.\[ yyacTke
Gamxu NpeAcTaBaeno Ha puc. 66, ¢ npanol aunned ¢ b, JIomause Ju-

&
£ ! A _,.‘l’.‘ _____ D -
A o st
B H
[ESSEE — .
i e
I : 0
: |
L p4-t
7
I8
1+t
{‘i
Puc, 05,

und aecc’h vac b, na puc. 66, & n 66, ¢ npeAcTanciioT COGTRETCTBRNIG
BUkOpb[ uonepetmbm CHT H HSTHﬁEﬂIOI[lHX MONMCHTOR DO BCed WHpe
Gaari. [log rpysom £ MpOHCXOANT PE3KOE HIME.ICHHE BETANHILE HONe-

Ph i
% ; T - - == ATOILHOMY Atd-
peqHDH CHIABI OT DO HTEILHOTO 3HAUCHUA ] K DTPHEATT HOAY At

. 1 N TyEY -
YEHHNW — 'I'l{'f R [F3KOC H3MEeHerlie yraa Haxaona JHINN HA 310pe H2TH

OawnHX MOMEHTOR. ) N

[lpy BrIROAE BLIPAKCHEA (1) LTA IOHePCIKON CIRTbE H H3VDAI0HETO
MOMENTA Mbi PACCMArPHBANIE JICBLE YHaCTok Uanks, 1 € ‘y'idLTO’K,
HA KOTGPOM OeHCTRYT ABe CaInl ",‘”' B osTom C:"I},"l'-l_ﬂ_(;‘.ll.’}hl.-ll;) oLl
gpoute paccMaTpPHBATL hpanedi Yuacrok LalkH, rie ACRCTRYCT  TOALKO
peaxunA Lf [MocTydn takin oOpazmt H HOAL3YUCh [EPRBION SiHd-
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KOB, ¥Ka3apnHun! He pne. 63 7 64, mbr nonyyaes
Fa

p
m—teom M="F{—x), {c)

[Manee nonvuennee Bupawewa (b} Moryr 6uTe OPHBEICHL K STOMY
GoJee POCTOMY BHIY, €CIH 3aMeTHTh, 4TO o = [ — b,

Hurepecno OTMETHTB, UTO SMOPA NONEPETHLIX CHIT COCTONT M3
HHYX NDEMOYPOJABLHEOB C paBHLOMH 710naaany. [lpiinysag 8o pHiMa-
Ril€ MPUTHBOMOJOKHLIE 3HAKH 3THX IOWaied, MB 30KTIOUAEL, 1TO
Q@A MAOAdb SMOPL  HOUNEPEHHBIN CHT  PaBHABTCH  HY.1I0. JTOT
J@3Y.ThTaT He ARTAeTCA caydainwemt. [Materpupys ypanuenue (50),

Mbl HMEEM

Z - B ’
e ) ———ar! I
] 5 arj={1a d
flma—is |3 i : Jau=fodn @
: A K
v .
o } "'?1 rle opeiets A # B yKazppawr,
> p i B 4TO HHTETPHpOBAIE TPOUIBOIHTCA
f [o Beed jaure 6anwd or Kopna A

g4 114 & . Cres .

71 ¢ |' Aokonua b.Cie loBa resibHO, IPapas
p 1 ! UECTH YPaBHEHUHA (d) NpeacTaBiser
¢ L . {”@ NOMHYIO 11001446 SMIOPRL Nolle-
& /:?]ll 5 pennwix cwa. Jlesas uwacte Toro

¢ Z e YpaBHelllst 0ocag  HHTErpH-

- ; poBaHma 2aer pasHoctb M —M
O H3THOAWINHX  MOMCHTOB HAE KOH-
Ak uax O u A. B caysae croboi-

HO  sensaniel Akt MOMEHRTHI

.ra; - 4 Ha KoHmax OGpanianTea B ny.ib.
[losromy noanas MIomMAAL  amo-
Puc. 67, Nkt OOHepedHplx  CII pdsHa

HYTH3.

Ecapn ua 0anxy AeficTBYET MeCKOIhKO i {pnc. ©€7), to Ganka
18318 IAETCST 1 HeCKOJIBKO  YHAcTROB, B A48 KauJero vualtka
0K ObiTh COCTABJAeHL Brupamennd 114 @ n M. Hsuepas v ot
1€BOro Kouud OadKH H IDpUHAMAEA X<I@, Mb Ooayvaesm LIS OepBoro
JUdCeTRa Caax

Q:RI H ;'ﬂli -TRIX. (e}
las eroporo yuacTia Ganks, 1. e. La9 @ <y, wb DOJIydaeM
Q=R1"_P1 H J'I.H-__RFY_IJ'I ('r_ul)' (f)

lns tpeteera yuactka Oanku, T. . A% a,< ¥« ¢,, yaofHee paccuar-
MBATh lipaByio gactb 0adkm, Yem Jnepyio. B rakoM onynae Mil Hoiry-
ielgial

—_— (K, 1)
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H
M=R, (!l —x)—P,l—x—b,. ()
Hakonen, ana docieaderc y4acTka Gankd Mbl TOTyUdeM
Q=—R, M=R, {{—x (h)

3 Bupameniit (e} — () apl BHAIM, YTO fa Kaaaom veacTke Gaaku
monepeuHas Cuia ocrasTes itoCtoAHROH. TostoMy 3uopa onepeyHsix
CUJ NOAVYARTCY TaKoll, Kak nonazano Ha pre. 67, h. HMsrubaouni
MOMENT HA Kawdon vuacTre Danky apasercs NMuHed Hol @y nKuHed oT
x. Tlostomy Ha CONTRETCTBYVOUIEM YHACTKE 3MIOPBI OH NPeICTaBJjed
HAKDGHHOL ApANOH autiveit. YUrolObl nauyepTHTL STH JHHEH, Mbl3aMe
yaem U3 Bnipameunii (e} u (h), uto Ha kouuax Oankin x =0 nx =/ mo-
MEHTBl PaBHul HYT0. MOMeRTs [O4 Cpy3asd LHOAYUATen MOACTaHOB-
okt B sbipaskenua (€), ([} (h) cooTBeTCTBEHHO X = &4, ¥ =, H ¥ = 4,.
Taknm obpa3om aBl movIyuaes s BENOCYNOMANY TeiX MOMEHTOB CJe-
AYHWIHe 3HIUeHIA;

;’H:RI{I“ :1‘"]1;\)|02" PL(EIR_ II"21)3 "I,H#szs‘

[Toapzyack 3TUME 3HaYeHUANMHE, Mpl JErKo MOMenm MDOCTPOUTE SMODY
warubajoniix MosMeHTOB, KaK mokasgio uda puc. 67, ¢

B npakTiteckux IPHIOMKEHHSAX BaXKHO HalTH TONepevpbe ceues -
HUSl, B KOTOpHIX H3rHOA|owHi MOMEHT HMEET Hawlonsmee WIH HaH-
MEHLUIee 3H3uende. B cayyae COCpPEAOTOUEHHBIX [PY3CB, TOMLKO HTO
paceMoTpeHnux i1a pue. 67, yaufoaemuit 43rnOajOIInd MOMENT HAMEET
MeCTO MOJ FPY3oM P, 2TOT rpy3 COOTBETCTBYET HA 37t0pe M3rulalowny
MOMEHTCB TO4Ke d |, B KOTOPOH Taprenc yrid HAKJOHA 3TI0pPsl MeHder
3nak. Janee, u3 ypasuenna (30) Mel 3HaeM, 4TO TAHTEHC YINId HAKIOHA
SMopbl H3THOACIUX MOMERTOB B Kaxoil-1ufo Touke papeq MonepedHol
cuse. [loarony uarnlarwninil MOMEHT HMeeT ¢Boe HAHOOMbIES HJIH Hau-
MCHELGEE 3pduerine B TOM CeUeHHW, rie rollepedsas CHla MeHAeT CBOH
gsnak. Eemy 7o Linse Gadku nobepeuras CHIa H3MEeHARTCH 0T NONOKH-
TESbHOTO 3ladends K OTpALATeNbloNY, KaK, HAMPUMED, TMON rpyso
P, na puc. 67, TO TANTEHC Yria HAKOHA STOPbi H3MUOAIOIHX MOMEH
TOB TAKIKE R3MeHeTcs oT NOIOKHTEALHOTC 3HAYeRHA K OTpHUAETe/b-
Homy. CleAoBaTeabno, B 9TOM CeyenWH MEl HMEeM Maxirmum d3rudamgs
wero moMenTta. Mamegegue 0T OTpHUATENLHOMO 3HAYEHUA K NOJOMKH-
TEAbHOMY YKA3ILBAET HA IUIMUT Y3rROajollere MOMENTa. B ofuiem
CAVYa&e 3Mopa NOoMepetnlX CH MOMKeT Tfepecekarhb rophiCcHTalbHYIo
OCb B HECKOJLKHX secTaX. Torhd RamAaoR Takoin TOUKe NEpECeteHHs
Gy AeT COOTBeTCTBOBATL [IEXIIIUIG HAMN minifum Ha 3mope u3rubarw-
UINX MovenToB., HecOxoammo nccieloBarh YHCJAOBLIE 3HAYEHHR BCEX
3THX Maximul B minimum, Y1obsl naiiTd YBcnento nanboibmni nara-
GawiHd MOMEHT.

Pacemorpusi  Temepp  CAYuyal pABHOMEPHG pacipelesiéHHoH  Ha-
rpyaxy (puc. 68). M3 wammx npedyux paccyaxaennd (etp. 70)



T - N
8 UINBAIILME MOMERT ¥ OODENEUDAH CHIA Ten, 1

b HMeeM 145 TIOIepedHoro Cedenus, HaxXoAUEerocn Ha pacCTOAHIH X
JT J€BOIL ONOPEL,

! Y < ' i
Q;q(?—-—x}} H ﬂ-iz%‘((f—-x], ()

Abl BHAKY, 9TO B 310M CA¥ude 200pd (OMEPEUHBX CHT NpelcTaBaser
TAKIOHHY0 TIPANYI0 JNHAK, 1A% KOTOPOfi OPAHHATE NPH ¥ == O i X = /
. o Il -

OOTBETCTEEHKO PaBHBI -5 M -—fj, KaK nokasano ma puc. 68, 6. Hlz

LIPAYMOHMA (i} MOKHO BHIETE, uTO B ITOM CIy4ae H3HOA0mH MOMEHT

. ppeicrasiser napaboay ¢ Bep-

M LTI I 2 THKansHOH OCLI0 B cepeidue
~% ; i Apostera Gasku (prc, 68, o).
—me el MoveuTt Ha KOHUAX, T. €. fpw

=z 01 x =/, paBHL BYID, A
HAWOGOIbILCe 3HAYEHHE MOMCHT
HMERT B CePellHie [IPOICTA, rie
MONEPEYHAN CHNA MEIISIET 3HAK.
JTOT  Maximulll  noJIyuaercs

NOACTAHOBKON X = %

wenue (i), KOTOpOe A&er

B BHIpA-

Mo i

max . H ¢

Pic., 64

) , e pasnomepras narpys-
4 § NMOKRPLIBAET TOILKO 4acth NMpodera (puc. 69), 10 mMul  ROAMEBI
}aCcCMOTPETh OTAGALIIO TPI YYacTKa Limnod @, b ne, Han onpenene-
(HA Peakniil £, ¥ R, Mo 3aveHAeM paBHCMEPHO PACEpLIRIeHYIO HA-
‘PY3KY ¢e paBuojeficTByomel gb. M3 ypasHennHl craTUkE 1A% Mo-
1eHT0B OTHUCHTEILHO B 1 /1 Mur nonyaaen
heoLbY b !
qu—lﬂ—.—'—- 1 =£ —.‘--J'
=TTy, 1R, ;(”’-‘5}‘

Tonepeuran cuna ¥ usradawilif MOMEHT 18 HEHArpPYIKEHHOTO Jle-
}oro yuactka Oanky (O<y<g) 6yayr

Q:RI H "MZRJ"C' {]}

lna nonepeunore cCedenwun s, B34TOrO HA. HArPYIKEHHOM YuacTKe
MIKH, TOMePeuIan Craad nosyqaeTes IyTes BhrYATAHNH U3 peaxiiuy f?
1@rpysKi g (¥y—a@}, pactioioKen ol C/IeBa OT 3TOrD CeyeHMSI. I/IarHG&uc;ei
NHE MOMERT B TOM 7Ke DOMCPEUBOM CEUEHHH HOAYUAETCS IIYTeM BiUM-
aRMH H3  MOMeNTAa PeakUHY MOMENTA HATPY3KM, PACTONOIKeHHOL
JIeB& OT 2TOTC cenernd. Takny GOpasodM, Mb - HaXOIHM

Q=R—ql—a) u M=Ri—qux—a*7% (k)

22) SHOPHI H3FHBAIOUIHX MOMEHTOB [ MOMEPE4MHHX Cill 79

A% HeHArpYyMXKeHHore NpaBoro yuactka OajqkH, paccMarpusan  Cuibl
{npaga oT K&KOI’O‘J’IHﬁO CceyeHMA, ME HaXOQIHM

Qu=—R, 1 M=R,(l—x) ()

[Toab3ysct Bupamentsamn (j), (k) 7 (1), Mo voKeM AeTKO NOCTPOUTS
5Miopnl AOMEPEUHBIX CHN H H3rnJaoIHay MOMEHTOB. Jeopa nmonepevyHuix
cra (puc. 69, &) cOCTOWT H3 FOPH3OHTANBHLIX OTPE3KOB 4,0, H d,b,, co-
OTBETCTBYIOUIAX HEHATPYXCHHbM y4acTKa Oalkd, H HAKJIOHHOH -
anu ¢,d,, COOTBETCTBYIOWER paBHOMEPEO HarpyxeHsoMy ydacTky.
ODrlopa 3rabaomix MOMEITOB
{puc, 69. ¢)cocTonT H3 ABYX
HAKNOMHEIX JUAAA a,c, 4 b,d,,
COOTBETCTBYIOLIN X HEHATPY KeR-
HB(M yuacTKam, u napadonvdec-
Koit Kkpusoit 2,e,4, ¢ BEPTHKaNb-
nofl  0CbKX, CODTBETCTBYIOLIECH
HATDYIKEHHOMY yuacTRy Gan-
wi. Haubonenini# usrutaommHi
MOMEHT OVIer 8 T1OUKe &, K&
TONAA COOTBETCTBYET TOUKE €,
rjie (IOMepedHas CHAg wenser
snak. B toukax ¢, u 4, mapao-
73  KACACTCH COOTBETCTBEHHO
HAKJOHHLIX NERKR a,c, W 4,0,
27TC cNefyeT M3 TOMQ. 410 B
TOUKaX ¢, 4 d, 3MoPLt Noleper-
HpiX CHJl He TTPOHCXOLNT Pe3KO:
ro WSMEHeHES BEIMUUHBI nOMe- Puc. 69.
pegnofi cuabl. CnrefoBATEBHO,
na OCHOBaHHE ypasmenun (50), me woxel OwTh PR3KOTO HIMEHERHS
HEKA0HA 2NOPH U3THOAKIHEX MOMEHTOB B COOTBRTCTBYOMIMX TOAKAX
¢, 4 d,

B caydae xosconn (pec. 70) Ans OoCtpoenHs 3Mi0p nomepedHniX
CHM ¥ WACHOAOWNY MOMEHTOB TIPUMEHRETCy TOT e MeTOd, Kak # 113
cBOBOLHO Jeamedt Gankl Mawepas ¢ 07 HeBOFO KOuila flankn A .-
CMATPNUBAR YHacTOK, pacloaoXKeHHwl ¢leda OF TPysd F, 0<x<ay,
noayyaew

=_.P'I H ;I'P'l=—plx-

3HaK MUAYC B 9THX NPANERHIX CHEsveT W3 9PABHNA 3RAKOR, yRA3AH"
HOTO Ha pac. B3, b W 64, b. Law 0pasarc y4acTea fanka (@< x<{} Mul
goayudem

Q-_-...— Pl__ Ps I§ M= — Plx — Pz (x — .

CooTpeTcTBY 0IIME SOOPLI MOOEPEUHbIX CHI i M3PUOAOUIEX  MOMEHTOB
noKasaHo (a puc. 70, b v 70, ¢. [lovinaa nA0iLdib SM0OpL noneped Hulx
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CHI B 3TOM Cyuae pe paBHa ny.Two, @ pasHa — /7 /—P b, «To Bupamaer
Harndawn Ml s1omedT My B rROHue B Saikn. Diopa H3rnGaoux Mo-
MEHTOB COCTGHT U3 NBYX HAK/OUHLIN AHHER 4,0, W c,b,, TAHTEACH VIIOB
HAKNGHE KOTOprX PABIIL] IRAYeHHTM HOHEPE“IHOF?I CHHb Ha COOTBET-
CTBYIOIIMX VYECTKAX koHeoAW., Yucaengo wanOoqbmdil H3rudaou 1k
MOMEHT HMEET MCCTO B 8aJeaHHOM KOHIe B Ga1KH.

Ecau  xowcoas  mecer PABHOMEDHO  pacnpeledeHHY) HATPY3RY
(puc. 71), 10 nomepeunan cnta 1 MAPAGAOLILE MOMCHT HA PacCTOSHUM
¥ paBHAIOTCA: '

X Gx*
Q=—gr 1 M= —qiy=— .

niopa NOMepeunoll Clbr OPeICTABIend HA pue. 71, & HaknowHoH .u-
el ab ¥ p3ruGaolnf NoMenT Ha puc. 71, ¢ napabo.ioit a,b,, KoTopas
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¢ ko .
g L T T AT S e,
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e 0wt T "3
A 5 DR 7
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o

MEET BEPTHKAAbRYIO OCb # KACAeTeA FOPHIOHTAILHON OCIL B ToYke ,
& NOnepednas Ciia padHa ny/gwo. Huciensio waudoJuime snaveyns
3ruGa;ouero MoueHTa o QOMEPEHHOH CUIB! HMEIOT WecTe B KOHue B
WIKH,

Eenn na Ganky OAROBPCNERHO ACHCTBYIOT COCNOIOTOUCHYbE | pac-
JCARTEHEIE HATPY3KI, TO VIODHO CTPOHTE 3MOPBL OTULALHO s
VRAOrO PORA ATPY3KH, H IIVTEM CAOKEHNA COOTBETCTBY OIUHX  OpAU-
T ABYX OTAENbHBIX 3MIOP NOAYYUTL MOMHble 3HaMeiMA Qu M p mo-
WTonepet oM CeueHnd, Ecaun, naupusep. mMu waeeu COCPerOTO e -
7€ TPYV3bE £, P,u P, (puc. 67), AGHCTBYI0ULIe GUBOBPEVMEHHG C PABHO-
*PHCH #Harpyasoii (puc, G8), 10 1BraGaonini smoMent B Kakov-nrGa
NCHHH  TIOAYHARTCS  11yTeN  CIOKCHHST  COOTBCTCILY KKK OpAUBAT
10p, B300pAMEHHLIX Ha pHC. 67,0 u 68, ¢,

Fre. 70. Pac. Tl

22 SMKPH H3CRBAIOUIHAX MOMEHTOR W NONEPEYHBIX CHI 81

JAJAUH

. Tocrponts B HexoTopoM Maclitabe SIIOpSl IDIMePeYHEIX CHT H HITRO3omKEX
MUMEHTOR 1 NAHTH 3NAYEHITA HAKSOMLUIHY TOCHEHNTSTbHEX H OTPHILATEIRHN Y None-
PenHetY CHA M u3rHOAIWEN MOMEHTOR 118 D410K, NOKAIAHHKX Ha pic. 72.
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Pue. 72,

2. HocTpouTts B HekoTOpOM MaciuTale sMOpLt AOMEReNIeX CIMN ¢ Harhfalmux
MOMEHTOB H HYHATH dRagonids dadb RN TOTOEHTETLIELLY H OTPTILATOLERY Tone-
TEIHNX CHA H 3rEdaouinx MOMBHTOR g8 €oHeoaefl, NUKEIaTHeY yd pac. 73,

Sl vz

S~ -:‘Z'x:‘_*'r.l
a; Y

S lfr.-?rﬂ‘fa
4 @
Py, 73,

3. Koncoas, 3zlenarmiad Wa UpAROM KOOLe, HECRT MONIIVIO Harpyaky P, uygren-
CIF3HOCTE KOTOPOH PABHOMEDND UOADACTACT OF myaA 1d ACBOM KoHLE, K4K NUKa3410
Hawgouroh Tauaelt AC wa pac. T4 0. TI0CTPONTH SNOPLL TONEPEUHIX CHA 1 BarHGAD.
LUINX MOMEHTOR.

Peawrrue. TToNepeutas cpad o cerewun mi, GTOTOMMEM  La PACCTONIRY X OF qe-
ROTO KOG KOICOTE, MHETENHD Pasig JNUTPHEORIHHON 4aCTH RUTDYIKIL Tak Hak
meyman garpyriga P lli}CJ;“rﬂ.‘i.-TE]]a LICULaALIS Ty ToeInKa ACH, 1o AU TFHINOBEH

X

7 Ho13y Acs panee apuidroin fpanuull avakos (puc. 64),

Haa yacty pasusercs P
ME FI0TVTdUM

B _\:2
Takix o6pason, 3Mopa HoRepenutx cia yaobpakaeres wi puc. 71, # TapaGoaoid wb
C BEPTUKATNGH OCBK B T0uKe & [lirufaroiiiil MOMENT B CRUCHMH Miff [IOSYYHTCH,



82 H3t HEAKMHHH MOMPHT H NONEPEUHAR CHAA fra. i

CC0E B3ATE MOMenT 32’11]11'{)1*!1’(073511-{}!01“[ N2CTH HArpy3KH OTHOCHTEIRHD IDEHTRA TAMECTH
DOMepeubore ceucans min. CJIed0BaTEIbHD,

£ M= P l

JTOT MOMENT MpescTaened kpuroll 4k, nz pre. 7, ¢
4. Bagka aanacli / HoceT 33 Kellax na pPaRusX
rpysa F ipwe. 73, YPaBHOBEINENME  PABROMIPHO
pacnpegenennoll peakrgeil. [locTpouTs soptl nomeped-
UK CHI M b2TufialoilRY MOMCHTOS,
Ougerm. 2ROpal  pOayTa0TeAd vy phc. 68, b oA
B8, ¢ uyTew nogcranoni — 207 Buecto gl
5. Banka anunow (=12 at teceT B cpeadde LA
cocpeaororeitderii rpys P=1000 k2 (puc, 76) 1 naeer
L) LA PABROMEDYI0 00 Beel annne pearuo. Hairtg gacaen-
v I yo naufogbwiii  airebaomal vowedt.  [loctponts
STIIOPL TOREpEnUbIX CHA H HIFHOAKWIER MOMCHTOE.
Omoem. My~ 1500 xan. Tpefhyoubie smwopn 20x
Kanc10f nesaoBUHLT Sanky nodofinel smopam, waofpa-
WeHHEINM 8 pHC. 71, b on Tl
6, CroBoguo yewawtass Oagea ATHuol | Heger
ﬁj’uonn}r}q pacrpelces yio HAPPY3KY P, MITegCHBHOCTR
KOTOPOIT PABHOMEDRO BOIPACTACT OF ityns It JIEROM
KOLHe, Kak fA0xka3dadHo Ha pne. 77, . floctponTs B
UeKOTopoM MaciuTade SMopPhl NCMepeYHBIX cHI ¥ AArH-
Ganunx MoMenTon, eca P=12m 1 =12 a.
Powenue, Pearudu onop B 3T0M clyuae Oylyr

X

X

Dl . o

T R

e _ !
Pt R = T Pe=4dmnR,==4m [lonepeunas cyaa e

cetelnil ﬂO.J'I:\_."'-]HETCH []}"TEM BEIITTATILIA 33[IJT?HXOBHHHOII YyacTs Hayrpyiakn o H3
peakiiy 8. CAemoBaTeTslo,

\ Xt L af
Q=Ry— P = P (?"z_")'

Jmapa nonepeurtX cua Handpamena napatonuueckoil kpusod ach wa puc. 77, b,
HMaribaouinil MOMenT B CRUCHMD /M PABHIETCH

52 I x®
LW=R1’C—PP—~“'3—-:-3-PI(] -np-)

JToT weAlenT upeacTamaeH kpnBod aeb ud pac 77, o, HanGoaulupid MoMenT nyeer

MECTO 1t TOUKE ¢y, FIR OMEPesHan CHIA MEHHRT CRO 3HAK, T, €. [Ipd X =

2 b2 P
; iR —
tritrt i Pyt bt
Puc. 75, I*uc, 76.

1. Cpofiomno nemaman Gaka AL hecer pacnpeienennyic narpysky, HHTENCHR-
HGCTR KOTORO Npeactaniens aunaed ACH (pue, 78), Harlpn wmpasenua Aas tone pud-
O CHALE B HAIFHOANILETS MOMESHTS B CCuCHIH M.

Prgenue. TIpeanoaaras, g0 nOaHaA warpysia P Opotosets o Lempe ssecT4
i Lidn Theyrosnnned ACH, nanaca, no |H:(||\.||||n onop Oy1yT
A-ED il
L \12....'a - .

3 34

22] STHOPH M3THBAKMLHX MOMEHTOR ¥ DONEPEMHBIX CHI 83

Ilegnas narpyssa JeIHTCA Ha LSBE YACTH, KOTOPLIC MPEICTARIENS TREVrOMEHRKaMI
ACDur CED u peansnns M}mpbx COGTBEILII‘EH{[D paBHa f'ail w Phif JawTpuxoBa

1iH YACTh HAPDY 3K PAGHACTCH Pl —pl e Torna dnx nomepeyhod CHAN H Hamt-

T
Samniery MOMETa [ CENEniy AUl My Bl R

L T T Y

IT e ’?2 l x? ¥8 x
/ Q=RI_PE u ,-’L-j-_ﬁRix—P”_! 7
|

I MMegotuuy oOpazns MOENO DoAY ITH TIONe
- o

i ﬁ_‘_{ : FevnyKr cuay B uarnbaowRit MawcHT RaA
y: A Kakero-akbo cevems Ha yuwactke OB Gankn.
z &/ B. Haitre M, 8 Opeaniyuen aaazse,
’ el =12 4, b= 3w, P=12m.
EE B Greem . My e = 22,4 mat,
g
V7
& cl 4 -
itne, 71 Pue, 78,

9. [NocTpouTh B HeKoTOpMM MACTTabe 2MOpLr TONMEPSHHBX CRI & H3THGARMHK
MOMEHTOR } JafTH 3HANEHEA HANGOIRIWINX NOJIGKUTCALILIX 12 GTPRNATEABLNLX [ICHe-
PEYBBIX I M TR danUEX MOMETTOR 09 fRJoi ¢ KOACOATM {]:-ucr. 79}

= 4wz
o T s I'LUL’HIJI- P
i g 5P
| Sar -—///f-—- [
& ‘
J )
IS B "W'"”F“" Sotwe
= 4 t+1
E7ne { o~ i 2
it | it e AT el [ 5 f**-n"f*’_l
Nt ] L i
St ?
J PN g=liat as
I
£ ¥ &
PN s
' - =
L= T'J'?
FaR FAN
A T
Y 3 ot

Friwe. i

Pewrerne. B cayuae, uonasantod ma pHc. 79, ¢, peacirn panns 670 k2 n 3300 xa,
[loncpeuras euaa A8 ACB0ro YyalTRa Oarnn pasnscted @ = 070 — 400 x. Oua



H3rHBAIUHA MOMEHT M NONEPEUIAR CHIIA fra. ar.

n3clpaxena Ha pHCYHKe nakIGHHON THEHEN ab, [onepeynaacuna 119 NPaBOre y4acTka
Saauu rafiietcs KAk AN KONCOMH W NDEassHa HaraoHgol avunelt &'e. Harpdaowmud

. . x
MOMRHT 1,17 TEBOIY ¥ yacTKa Gaaku paBRIeTea M = 670 x — 400 & - On n3ofpaken na-
2

patonodt a,e,b,. HanGonninusii movenT nhreer MECTG 2 TOUKE 7, H COOTHETICTBYET TOUKE €,
flde OOMEpeuHzA CHAA MeHAET CBLE 3HAK,

O T ITOIIIG Imopd HATHOAIOIHEX  MOMENTOE LH NIPABOIO
yHACTKA TAKAA e, KaKk ¥ 494 KOHCOMH, N
" 7 i . niobpaxena apaboaudl b, kacawmchcs
' ; i - TOPHADITAMLHGI OCH B TOUKE ¢,
¢ 0. hatks © gpyM¥  pPABHMMR HOHCO.
Duc. 80. sy (pie. 80), sarpysennas paBROMEpHO

pacnpeisacnroli  Harpyskol, HMeeT  dau-
ny (. 1laiitn paccTofnye d Mem iy onopamy
Tax, 4To0L A3rubaollull MOLVEHT B cepenute GATKI YuCnenas panuiics uarnainpm
MOMEHTaM Ha onopax. [locTpoTe Ans sTore cayuad amophl MOHGDPEYHLX CHA M 3rd-
ORAIDIIHY MOMEHTOR, ] )
Omeent. J = 0,586 1,

FTABA IV

HATIPSOKEHHUA B MOMNEPEYHO HATPY)XEHHbLIX
CHMMETPHYHBIX BAJIKAX

23. Ypcrwiii uarud

B npeapayuieit rare Gul1o YOOMIRYTO, YTO BeTHYHIIA HANDAMERHN
B KakoM-ubo momepeinoM ceveHuH 0aTku OnpeiedseTcA BEIHYHHON
floTiepeydod cHanl ¥ harubawouiero MomeHTa B 3ToM ceuenn. Onpete-
JIeHHe HanpsKeHMH Mbl HAUHEM CO CNydYas, KOrja TonepeuHas CHIA
PABHACTCS UV H HMEETCA TOAbKO HIrHO40iud MOMEHT, 2107 Coydai
HA3BIBAGTCT wycmbiy wdeuboy. [lpuMep Takoro narufa noKasay wa

puc. 81, M3 yeaosHHE cum- o y.
NMETDHH MB 33KJIOUAEN, U110 .“*5"4” 7 1‘ o
PEAKIHE B 3TOM CJaynae pas- A ! g
ne P, Pacemarpusan pas- fo © 7 7 4,
ROBeCHE uacti SaiKd, Ha- lp 77 a/ i
XoLsUeHcs ciaesa QT TIofe-

DEUHOTO CEHEHUS M7, ML MO- | ,)”

AEM 3AKTIOUHTE, UTQ BHVT- 2 ty

PeHHHe YCHaIM#, pacnpeie- 4

JeHHLIe O  TIOMEPEYHOMY Puc. 6l

CEHeH D HIl U TpeldlTaB- .

JASIOUMe  JeliCcTRue OTOPOWEHHOH [paBolfi dacTH OaTK¥ HA JeBvo,
10JKEEl OnTb CTATIMECKH 3IKBHBAJEHTHI Nape CcHa, paBdoll W pa-
IPAaBAeHHON NDOTHBOMOAOKHO h3arAGawomemy Momenty Pa. Urobu
HAHTH 3aKOH pacnpeacdeHHsT 5THX BHYTPEHHHX YCHIHH mo momepeu-
1IOMY CCUCHHID, HCOOX0INMO paccnoTpeTh dedopmaunio Sanku, B npo-
CToM caywae GamKH, nMeonel IPOOLHYI0 MIOCKOCThL CHMMETpHH C
BHELINMMH Napamt H3ru0a, AefCTBYOUIHMHM 3 3TOH IMOCKOCTH, H3rud
Oy AeT TPOUCXOAHTE B 3TON Ke (i0CkoeTd. Ecan Sanka mueer npsiMo-
YTOJgLHOE TIOTIePpeYiOe Ceuelliie H Ha €€ TPaHMX HaeCeHLl UBe CMOKHbIe
BePTHKAILHWE JUTHHH it % PP, TO HEIOCPeJCTBepHsH ONbt MOKa3th-
B4E€T, YTG ITH JIHHK NP1 A3r1H0e OCTAICTCH OPAMBMIL L IIOBOPATTHBAIOTCH
TaK, UTO CCTaoTCd [HOPMAAbHBRMHE K NPOI0ILHBIM  BOJOKHAM Bankp
{puc, 82). Manaraevas Hume TeopHS u3ruba OCHOBAHA HA NpPENNOTIO-
AeHHH, Y970 He TOTLKO MNpoRejcHMue Hd I'paHsx JHRHHT, KaK i,
OCTAOTCH TPAMBIMM, HO 4TO BCe foOnepeiHoe ceueHde OanxkH, Nepro-



a6 HATIPSGRENHA B DONEFEYHO HAITY ETHRK CHMMETPH'HLIY GAJKAN [[','].]\-’

HaY4ABLHO NA0CKOe, OCTACTCA 1 10CTe H3TTIOA [LIOCKHN U [IOPMATLHERN
K ANOLOaLILR pockpay Ganki. Onut nakaseBaet, 410 TEOPHN, OC-
HOBAHHAA 114 3TOM DPELNOJOWENHH, [LaCT OUElb TCHILE PE2VIBTATH
Aa nporpGa Oaox W ledOpMalil NPOAOABHEX BOT0RON. W3 Briue-
YKA3A[HOTO NPCINOAOKERRA caeaveT, 4To NpH u3rufe nonepeynbe
CCNRBNT /U pp NOBOPAUVBAOTCR OTHOCHTEILEO APYT APYTE OKOTO
OCH, NePHenAHKYIAPHOH K BAOCKOCTIE u3rnGa, . TAK UTO OPOIGTILHLIE
BOTOKHA HA BLMIYKIOH CTOPONE HCTB(THIBAKT PACTAMERHS, A 114 BOTAY-
TOH CTOpOHE — CciKatne. Jouus am, ecTh €2 repecedeiikn 00KOBOIL

[Pand C MOBEPXHOCTEIO, IO KOTOPQIT BOOKHA He IPETEpreBaoT HiVieHe-
HIH AANHLE DY WariGe. Dra 00BepXuOCTL HALIBACTCA Helim pu oMM
capeM, @ JINHHA ee MEePecet ot T KaKHM-Inb0 TONepeyHL Couennen
HA3BIBACICA Aedmpaierod oco. Y IMenHe 8's,, Kakoro-au6o BoJoKa,
MAXOAAMWETOCs 118 PACCTONHI & OT HEHTNAJLHOrO CI0d, DOJYYHTCH,
eCs MPpoBeCTH MM £ s, napatienbho aun (puc. 82 4). Oboznauay
9EpPe3 / PAluyC KpUBHIMLL H30rNyTON ocu’) GaNkH U MOJBSYACh AOT0-

Grem TPRYFOALHKUKOB AUAN § nS", HAXOAMA OTHOCHTEAbHOE YAiuue-
Hye BOMOKNA 55

s's -
?’x__—ix%!:r' - {':-}2)

Ty

Hz2 storo YPaBHEeRHS BHIHGO, uTQ ,ﬂ@tbomramm NROLOALHBIX BONOKOH
NPOTCPUHOHAILER PACCTONNHIG ¢ OT HedTPaTHHOrO GOt 9 ofparho
OPCIHCPURONaNbILY PallyCy KPHBHIIMLL

OnuTh MOKA3KEBAT, 4TO OPONOJLHOE paCTAXEnHe BOAOKON A
BRITYK.TON  cTOpOHe Oalfkn COIPOBOAKAAE ICH  AGHEDE B (HCORILIEM
¥ POAOILIIOE OHATEE HE BOTHYTON CTOPOHE — MOMEpEYHHIM PaciHpe-
HUEM TAKOH Ke BEJUMIHLL, KdK B CIIYYaE NPOCTOIO PACTSINEHNS HAH
cikarun (oM. naparpad 14). B pesvantate 9100 u3menseTcy fopMa

N Lo CANBN HIARACECS TCOMETPIMECKOr MECTU TOTEK HEHTPOD 1AHCCTH bone-
petsblx ceueund OHAUK., (0 O3HAYACT UEHT) KPOBUIE oce Gankd,

23] YHCTBI MACHE B7

TOMePEVHOro CeYeHWs, BEPTHKAIbHBIE CTOPONB INPAIMOVIOIRHOTO Ceye-
H{A CTAHOBATCA HAKJIAOHHLIMYU ADYT K IPYTY, KaK NoKasano Ha puc.82, b,
OrrocuTeAbHAs dehopMaldg B MNONEpeYHOM HANDPABACHUN DaBHA

Ez=-—-—!_l.8_t=—-].1-§f—. {03)

rie P — Koz(pruuent [lyaccowa, Buarolaps stoMy HexkaxeHuno BCe
OpamMbie JAHHH B Hoflepet oM ceyerntd, Napaniedb|ible O0CH Z, HCKDIB-
AAIDTCA TAK, YTO OCTAQTCH HOPNMATBHBINH K OOKOBLIM CTOPOHAM Ceue-
mia. Mx paauye wpusuzum R Gyder Sonbwie + Bo CTOTBKO pas, BO
CKOJIBKO &, YHCTeHHO 0oablie &, (Ch, YDABHEHHE J3), H Mbl NOAYYEEM

1 -

R = r. {54}

M3 nepopmaunil MpofoJbHLIX BOMOKCH Ha OCHOBARHH 3axoHa [yka
OIPEIeARAIOTCA COOTBETCTBYIOWNE HADpaiukenHs (ypaBuenue 4):

Ey

Op="3"" (29)

3akon pacnpejleseHna 3TUX HanpsKeHNN NoKasan na puc. 83. Hanpa-

JMeHUe B Kakod-mubc BOUIOKHE TPONOPUHMOHANBHO pAacCTOfHin Mo oT

neritpaabiofi ocn nrn. [lonomenne refiT-

PadbHOl OcH W pafiuyC KpHBH3Hel £ — JBe ;/ ?
HEMIBECTHHE B YPABHEHHA {D3) — WO M0 -
Tenept ONPEIeTHTE N3 TOTO YCJIOBHS, uTo Af{ e
CRib, pacnpelenesnble M0 Kakomy-inlo " §§i+
NOMEPEUHOMY Cedendto DANKH, HOAMHH R
JATL CONPOMUSATIONNIOCA  napy, Kotopas _3/
ypaBHOBECHT BHellHo napy M (puc. 81}, v

[Tycts dF o3HauaeT 3leMeHTAPHYK 110~ &

LIAJKY Y10nePel Hor'o CETEHHA, PACIOIOKEN- Pric. 83,
HYI0 H2 PACCTOSEWE y OT HelITpantbHOi ocH

(puc, 83}, ¥YounHe, 1eACTBYIOUIEE HA BTY 2REMEHTANHYIOTIOMAIKY, PaREC
I .
NpoY3ReleHHI0 Hanp A’KeHnd (ypaBHelHe dD) 1a nrowals dF | 1. e. —r—'“-rdf* .

Beneuyctpue Toro, uTo Bece Takue YCWIAHA, PacnpeielleHilLie NMo fNone-
PEYHOMY CeueHW:o, lpelCTaBAHsoT CHCTEMY CHA, JKBMBAJTEHTHYIO mape
CHJI, PABHOAGHCTBYOWAH 3THX YCHAHI A0mKHA OWTh paBHA Hyhio, H
Mbl [oJTyuaen

E £
S}—r—yu’F= : “F-;;:U,
T. €. CTATHUECKH|E AMOMEHT TNJIoULaji IOHIepenyoro CeYeyHs OTHOCH-
TeNbHO HeATpaasHoit OCH pased nyaw. ChenoBareibno, Aelmpuatiun
OCb NPOXOGUN HEPES ((EHIMY NisNECHE COtCH LA
MomenT ycHJIuA, APUXOASINETOC) 13 HASMENTAPIYIO IADIAKY

) . A Fy . _
(fF, OTHOVHTENHHO UCITRATLEOH OCH paBol —‘_-:H- i C¥MmHDYH  Ble



B8  HANPTKEHHA B NOMEPEVMHO HATPYKEHHRY CHMMETPHUHME BAMKAX [T v

T&KHE MOMEHTh! NO INONepeyioMy CeUueHUo H Nonaras paBeoledcTBYIo-
11Vio PABHOH MOMGHTY M BHEIHMX Cum, Mogyyaey ¢1elyiolee Ypabae-
HHe JIaA OfpedefeHHA DaliliyCA KpPHBH3IHLL F!

E{:‘; dF g 2!:'_#:;111 WA = {56)

TR
B KOTOPOM
A 1
J,= (fff-y
eCTh MOMEHNT UHEPI L TIOTePCYHOTD CEUeHHA OTHOCHTeMBHO HelTpa1b-
HOH OCH 2 (cM, Opuaocmesue, crp. 350). Ma yparuenss (56) BHIHO, YTO
KPHBH3HA W3MEHSETCA [pAMO MpONOPUHORAIbHC H3THOawIIeMy Mo-
Meuty H oOpaTHG TIPONOPLHOHANLHO BedalMuue £J,, KOTODAR Ha3bl-
Baetcd mecmikocmed Buaky npu useufe. Mexkmouas ¢ 43 ypabiendi
(55) 1 (56), st Movaydyaem caeiywoulce ypasjenye Ais onpelelenid
HaNp et
My

0y ="7.

(57)

B stom ypaBuerny woMmewr M [odomuTelteH, eCTH BLI3LBACT Ne-
thopmailiio H3rpda BRHIOVKNOCTILIO BHW3, KaK Ha pHc. 82; opauHata ¥
NOTOMKUTEIBHA TIpIl HAMpaB.ieHith BIH3,

[Ipespiaynlee paccymaenne OnL10 NPHBeAEHO IR Caydas NPsMo-
YroaeHOro MornepedHoro ceuent. Ouo ocTaeTtes CHUPpAReAHBRM TAKHE
# Aqas Opyca Kakoir-aufo Heoll hopMul Morleped noro ¢edeHHs, KOTopLI
UMEET NPOHOARHYO TWOCKOCTE CUHMMOTPHIE H nirnGaercs napasii cna,
JeACTBYIOIHAH B 9TOH MJIOCKOCTH W IIPHIOMKERIMMU 1d KOHEax Opyca.
B TakpX cayuwadx H3THS MPONCXOAWT B MMAOCKOCTH AeifcTBkA Map, #
NOTEPEUHLIE CEHEHAS OCTAKTCS LTOCKHMH [ HOPMAALHLMY K [IP0OJ0Nb-
HBM BOJOKHA&M H 1HXIe nirida,

HapboabLixe PacTATNBAIONNE W CRIMAIDUUIE NANDAKEHHT HMeoT
MOCTO B KDATHAX BOAOKHAKX, N B MPHMOYTMBEOM HIM B KAKOM-TrO0
APYIOM TIOMepetHOY CRUBHHH, KOTOPOoe RMeeT IEHTP THHECTH HO Cepe-

l’.
LKHe BLICOTH A, oHM OyAyT npa y — |- ~2‘+ . Toraa npu 0030KUTEIBHOM
M et 1lonyyaem
Mh . AMh -
{Gx}nlax = “L-}Tz H {‘:]".\:);51.in'__= —_'Tz_f; 4 (08}
JIIA YIPOWeHMS albt BOCHDIB3YEMCS CAedywuiiid 0003HaueHIe),
- . 2f =
YL
W, =2 (39)
Tor:m '
*lmax ]Ir:' ' (“.r)min_ TR o (60)
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Cempt WeHTP TSOKECTH MOMEPeuItors CeMeHHST UAX0INTCA He 10 Cepe-
JHHC BRICOTH, KaK, HANDPHMEP, B CAyuae TaBpOBOH HaaKH, H ecan
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M3 paceyskiepiil  npesmiyuiero naparpaa clrelyer, uTO uau-
GoALUNE  PACTAMMBAIOWIMC HAU COKIMAKIHG  HanpiRKenda B Gwl-
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H(;':JT")_\E}H 0TH M&TE[)IIEL'I OI4UHAKORD COHPUTHB-‘IHPTCH 11 [aCTHRKeHIIO
I CRATHIO, OYIeT JTOUMYnm BuGHpaTe Taxmie GOPMEL TONEPeYIorD
COMeHyA, B HOTOpLIY HEeHTR TAKECTYH HaXOIHTCH 110 CCPEIHHE BRICOTLI
Baax. Taku o0pazoa, NOJIYUUTCH OIHH 1 TaT e RO HeRT Ges-
OMACHOCTH 175 DACTAHVTRIN M CXATEIN BOAUKOH. 9T3 MbICTh ABIACTCR
OUHOBAHAEM AT BniGopa cenenuh, CHMMETPDHTEMY OTHOCHTEILIIO HeHT-
PateHoOll ocE, 118 TakhiX Matepuasos, kax CTROMTETLHAS CTATh, KOTO-
PaT HMEeT O B TOT AKe ITPeles TeRYUecT KaK IpH PacTHAerHH, TaK
H lIpu Cxatdd. Eciud cededue He CHAMETPHUHO OTHOOHTELIG Her1-
PAIbHOH OCH, HANDHMEp, ceueHWe peqabca, ~o MATEPHA DACpee-
JIAETCH MO CRURNHMIO TAK, HTOOLT UMETL UEHTP THMKSCTH Mo CepeLHHE eTo
BRICOTEHL .

Aus MatepuatoB ¢ HU3KuM COMPOTIBIEHWEN DPACTIHEHHID H BRICO-
KIM COTMPOTHRIEUNEM CKATHIO, KaK B CTyaae UVIVHA 1K Detona,
' GIATONPHATHEN TTOMEepeuAuM  Cegerticon Gas-
Kit - OVART  HeCHMMeTpPHIHOE OTHOCHTedbHO
HEATPATBHON OCH, 1 np# 310M TaKoe, B KOTO-
POM DACCTOAHMA /) W /12 OT HEATPAIRHON OCH
10 HARGOMEE VAAIOINBX PACTAHYTHIX W CiKa-
THIX BGIOKOH OVAYT NpONOPUMOHATLHL A0-
SYCRACMLIN. HANDSIKEHISIN MATepHATA HA pac-
THHeHNE M caatde. Tawum ofipason noay-
i MHTCH  CeYEHHE OAWHAKOBOTOH —CO(IPOTHBTE.
miA - pactakennio W cwatdo, Haupumep,
B TaBpUBOM CEUENHW LEOHTP TAXKeCTH Mo-
MeT ObITL TOMENIEH B HYKHOM MeCTE Mo
BRLICOTE CEUEHMS IIYTeM  |1alieMAailero noAfopa paamMepos  pebpa
H OOJKH,

A% RaHHOrO W3rRGAIOLIErO  MOMeHTa HaHbOIILIee  HANpSHeHHe
SARMCHT OT MOMEHTA COMPOTHBIERUSH, It HHTEECHO OUTMETHTL, YTO
HMEIOTCA CAYYal, KOorja ysesmende naowain we naer YMEITLILeH s
Storo manpaerns, Hanpuwep, Gpyc KBAADATHOIO TOIEPeYHOTo Ceye-
I, n3rnbaevuili mapavm cpa, AEHCTBVIOWUME 3 BEPTHKAThHON Mia-
CKOCTH, MPOXOIALIEH Yepe3 AuaroHA b HOIEPEUHOro Celenvs (pic. §6),
GvAET UMeTh Mellbluee HAEDAAEHHE, €CJIH CPE3ATh 3AITPHAOBANHbE HA
PHCYHKe yrapl. Ilyets a osuauaer Aaumy CTOPOHK KBAIPATA, Toria
MOMEHT HHEPUUYM KBAADATA CTHOCHTETLHG OCH 2 {ca. UPHI0KEH I E)
paser J,=a'12 u CcOOTBETCTBYIONHN MOMenT COIIPOTHBIIEHUA paBeH

CpeskeM Teneph yrapl TaK, YTk Mp == g, TAR G eCTL APOGL, OTipale-
nsevMan wume. HoBoe nonepeunce cenenne cocronrt na KBajapara mim,
Tt €O Cropouann a(l—a) ¥ ABYX napalieqorpamvon man .. Mo-
MEWT HHEPUHA 3TOTO HUBOI'G LOMEPGHHOIO Cederis GTHOCHTEDIN (ol 2
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H COOTBETCTBYIOUIME MOMEHT conpoTHBIeHns Gyier

po VI VT g a4,
Vo= g = 2

Ecny temepb b ONpefeIuM 3HAUEHHE O TaK, uT00B CARNATH 3TOT
MOMEHT COTIPOTHBEHHS HauOOIbIMM, TO HaiizeM o =19, Berasms
5T0 3HAYERHe ¢ B Beipawenue nias W ', nalijles, uto cpespBange

Vvr0R  panbonbpiee HanpsiKeHRe Opy Barnde  VMelntiaeM NpHGIy-

IUTe hHO Ba 5%,

DTOT PE3VabTAT JErKO Cpasy NOHAThL, eC/lIH NpHHATE BO ByHMaHue,
UTO MOMeHT COTMPOTHBAENYA GCTh HACTHOE OT JETeHHST MOMeHTa HHEPL{HH
HA TNOJ0BHIY BBICOTH NnonepetHero  CederHA. Cpeabxsaﬂuem ¥rnoB
MOMEHT MWHEPUHH IICHepedoro CegeHHs
VMEHLLIACTEA B MeHpuwieH CTCHEBH, 4eM
BILICOTA. C1eA0BATeALIO, MOMEHT COMpO-
THBJEHHS YBEIUUNBACTCA H (0),  VMEeHI-
waercs, [Togofuslif pesyipTal MOKHO OO g ;
AYUUTE B APYTHX CAVUEHX. Hast npauec- a/

VIOJbHHKA C VIKHMHA BHICTY NAOWMMI TIiC- Puc. §7.
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CoUeHUH , WMEOWUX OLHH W TOT e MOMEHT COHPOIHB.FJGI-%HFI, T. €, ¥ {
NETBOPAIOIAX YOIOBHAM [IPOUHOCTH C OLLHHHKCfBblM hosr?tlmm—imnort
Be30MAacHOCTH, CeueHle ¢ veHblel nMowanbio OyheT ﬁo.q::e. EE(OHOMHLI
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CMOTPHM CHAYA7A NMPAMOYFOAbHNK BRICOTOI A i 1MpuHOi0 b, Mome
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D10 ecte npeden, KOTODOMY  MOXHO NPHGAIKATECA 84 NpaKTHxe,
MOAB3YACH IBYTaBPUBLIM CEHEHMeM ¢ HAVMOOJLLIEH qacTbio Marepiaja
B MCiKax, BeaeieTsne meofxoinMocTi BioueHss wacTd Marepuacla
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pecd, CCan NCPLAs ABASETCH CILAOIIHGT IGLHIIPIECKod G KON JTaMeTPa ¢, a4 Bro-
pad HPeACTIBAAET LA IUHAPIIYCCKY G TpyGy HAPYHIROrO InameTpa L} H sHYTPEHHEro

Auamerpa 0.
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a_ A(D*— DY)

Petuerue, Tlnowazy qonepeynntx ceuelAl obenx Ganox F = T
. fd . n (D — D%
.ﬂﬂﬂ chaaoumiel Sanuy W= ? . Ans Tpu\«'ﬁqa'{oﬁ GaAaKH u;i = ___._32D—1:.-
a7, D 4F
..-:—8—{ lfl—b—i—;l . 3HMEI|'8H, To Df._:Dll — ? , HaxOoLd 245 Tp}-ﬁlra'rm"; Saanyu

th Do ar \‘.:

W d " Ay,

Tarm afipasos, 178 OYeHb TOCTLIX Tpy0 D mpubaemaerca K d u Wox W. Jas
oueys TOHRYX Tpy0 L) BenyKO M0 CpaBiemiio ¢ d o 0F0dicuHe W, 0 W onpadunxacres
2

K 3laqYeHHW --"3-,

25. O0wniA cayuafi H3rufa nonepeuro HArpyKeHHbIX
CHMMETPHYHbIX HaJN0K

B ofmem cayvae naruda Haiok, MONEPETHO HAFPYIKEGHHBIX B 110-
CKOCTH CHMMETDHH, HaupsXkKemis, pacnpeicleHibe {10 NOLepeuHoMy
Cedennio Ganky, AGTKHL YPaBHOBEINBATH MOMEPEUyIc CAIY W H3TA-
Barmui MovMenT B 3TOM ceueHnn. Bruncienpe Hanpstxkensf o0eRo
APOH3BOIST B ABA 37411, CHAYAAA ONPCIEIFIOT HATIPSKEENS], BLI3LBAe-
[ASS 5 H31"H53EOLLL]—[M MOMEHTOM H HA3IBIHAEMBIEL HOPMUAALHMNMI HANPDAIKE-
RN, 8 38TEM ONPEARITIOT KUCQMAIOHbE RANPHstesn s, BO3SHUKAONIHe
or Nonepednoi cuan. B stow maparpade mer oppasnunsies Burnicae-
HicV HOPMATBHBIX  HATPMLEHUH, BOUPOC O KACATCILHBIX Hanpiwe-
HUAK Oviaer o0CyiAeH B CAELYI0NemM naparpade. [lpn BbMgc eHAY
HOPMAABNLIX HANDAACNHR M IPCANC/HAraeM, dTO STH HA[pIHEHHS
PacHpeleastioTesT Takuy e 00pasoM, Kak u B ciydde yuCtoro uaruty,
H DOpMyab!l 1S OLpeNSTeHis Hanpskennil, Brise eHRLIE B naparpage
23. Gyayr cnpasedansn. (Bonee nosnoe ofeyxienne Bolpoca O pac-
MHeReeln HalPsKenl BOJH3N TOYEK TNDPHAGKEHHS COCPeIQIoHeH-
ThiX cuit Zano B yome 11.)

Brmucaentie HODMATBHBIX 1NAUPAMeHAR O0BMHO NPOMBBOAST A
ROMEPEYHBIX CEUEHIR, B KOTOPLIX H3THOAIOUIHA MOMenT HMeeT 1anboik-
ee MONOKUTEALHOE WAH OTpHUATeTbHOE 3Hadenwe. Muess auesenno
1AuGOMLLIMA M3THOAIOWNA MOMEHT H BENHUIIHY J0MYCKAEHOro HATpst-
weuttsi [0, ] npr nsrnbe, moayumy HeoOXOIMMuje pasvepsl monepey-
HOMO CeueRlin H3 VRABHEHUN .

M

10, 1= (63)

lipwioxente 9TOrO  YpaBHEHMS [OKWKeM Teleph HA YHCIOBHIX
uphuepax.

. -
23] GRmAl AR 1IrpEy OONEPEUHO [MATPYIKEH. CHMMETPININAE RAIOK a7

3A0AHH

i Onpele (- 11en6xomMbe pR3neprd nKaTHol nﬁgﬁ"r_nnp_uiuoi'{ Ga i, CrOBOLIIO
genianiel Ho ABYX 010paX ¢ pACHPeLE e HHOH raarp}-'alﬁ.:-ltlaU(”] KefM, KaK NOKA3ao HE
pirc. %1, ecnit JoNYCKaeMoe HANPAKETE [0,] = 1400 szjca®. [IpHUATI, BO BrHMARNe
10 TpKO HOPMAALHEE halpIKEeHnT H BecoM O4IKN npeneﬁpeq'b. o .

Ferpenie, Yrobn moaVidTh CeyenHe, CoOvBErCTRyTolles arauno.-n{;uutmr} HS\F‘IlrdIO
HONY MONEHTY, IYAHO TTOCTPOHTL 3mopy nodepediiax <y (pre. 94, &) Peakaun
euoft GOOPRL PABHA

R, :4 - 200 5_1——“2 v 300 | — 1570 we.

Ilonepednan ciJa Ags Rakoro-aqrfo ceueirn® yyactka AC Gaikn pasaercs
Q= Ry —gx == L3T0 — 300 x.

1570 . .
A Cira pa J F— == 3 14 . ndt aroro cenepHs Aarpbaollyi Mo-
DTa Cuild PEBHE NY.TO HPE X — =o0 3,14 a. dra o1

MCHT 6¥1eT pauGoabILHI
Mipae = 1570 - 8,14 — 500 - :12“‘ - 3142 = 2465 koae = 246 500 w2 ca

2485800 ! ,
[egGxoanMuEf mOwmenT couporastensn W, = 00 76 cu® Dtonty yC10BHK

V#OBLETBOPAET N8y TARpORAd Baxra 13 N8 20 ¢ MoverToM conpoTusaenus W, =184 cpd,

5wz
e (UG, |
i — f ol
;—-‘ Pty -— s
oo
B
Jx i
&, -
Pre. 9I. Pre. 92,

2. Mopesangan nitoTHAA (pie. H2) COCTONT U2 BEPTIFATLILX dpveesn, no)_mﬁ.
trx AB, UPSIMOYTOALTOTO onepenIiore cedernd passepoit i — .gJ oM, l:)nuermarx6 [
H . r oy H X W B ) -

KoHLAX. QOAPeReanTh (0, ) .., 86T Aauna Opyeben [ob 4t 1 BCCOM OpYCheR peresp

FaeTon, . )
Potgeseie. Fean b ectnh iwgpuuna 6pyca, To noato® FUAPOCTATIYLCKDE JIaRIeHNE

1
4 G 20011 ot Ff == - B2 K-
lta Gpye. maodpakenioe Tpexrpanrol Ipissoit ABC, pasnaercs H = -5+ b Peax

1 L, , _ ) i
e B A panuseres Ry - Hes T 40 [ nonepeunaA Cuaa B Rakou-Tn0o cexenaH

1y Baecn i na erp. 90, 100, TAT, T02 3 274 woncpa 1 pasvepbl AMERIIKARCKNX
HEYTABPOBRY GIA0KE 3AMELCHE HOMEDANMIL B PABMePAMI, ¥CTAHORI BN B CCCP
FOCTom B39 500, (ffpum, nepes. ).

.
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Ml PABHA peaKlmi £, Muuyc BeC npH3Mu Amn poln, T, &

% oAt
Qe R —Hag—H (?‘F)'

[Tonowenne non .
i i OMEPEUHOLD CEueHHS, COOTBETCIBYiomero Mp.., HAWICICH A3 yoaosun

=
[

il

OTHYHA X — f_ = 3.46 M.
¥3

Msrafaouisii MOMCHT B KaKOM-1130 TIONEpeYHOM CeyeHn M PATHAETCA MOMeHTY
OT PEAKLHH Hy MHHYC MUMCHT OT pACTIDElScHHOR Harpyskya. uiolpameHHod Tpex.
rpannof npusmoli Ama, CiegobaTelbro,

[h

Ioderasnas  wafjennbie BENIE 3HASCEHT T3 B x= 346 m, noayyacu
I
Mipax = ) b% = 3,45 mat

Muax _ 6Mpae 2 ( z)*3450

Oduman= 7= " =3 {7 Top = 923 eler®

3. Onpenemits seawuray Mo = Saaxe, EarFy;ﬁeHHDi& TPeYToALHON HAPpY3KG#

ADB, pasuofi P=4800 vz, ccl [ =4 mrd=1m (pme. 231
5 Petuenie. Pacetosune ¢ a0 mepriikami,
IIPOXOAAMEl yepes uentp TumKeeTy €, OF onopi

B B ciyuae TpevronbHuxa pasusercs

&y

i 5
c:?(!—}-d) ‘—ET‘}'M.

i
g/ 7 ;: 'E g
v%/ ( i i[ }7 Peakuua onops A pasua
gl b A, Po 4800.5
‘i TR Ry 8 B it ke,

al I 4.3

PHC. {‘13. IT
OfEPEYHAR CUAE B KAKOM-iINGO Codennnd mn
' paBasercst peakun K, MHHYC BEC HArpyaxn,
HpexcTasaedHol Momazelo Amn, Tak Kak Harpyska, NPEACTARICHHAS ILAOIAABIC
ADE, patuserca
Pi~d 3 p
{ 47

o NohyuaeM
3 x?

C=R=t o=

Tonoxkenne ceyeppg, nias HOTOPOro MOMENT NMEET MAKCIIMANRHOS 3AUCHHE, Halietca
13 YCAO0RHA

) 3 X2
Mg P rmp=0

93] ostinft cayyall HArHBA OOMEPEYHO HATPYWEH. CHMMETPHHuHX BATOK 99

B
¥ 4R, B
({—dy? 3¢ 9
OrKYda ¥ = 2,24 ».
arrGaonHit MOMENT B KAKOM-THO0 MOTEpEuHoM CRueHHH M PaBeH MOMENTY
ot peaxuna R, mumyc dowenT ot narpyagm Amn Coelosarenbuo,

3 iox
M= Rl.t _TP u—__a)—z—s' -

Beranaas x = 2,24 x, momvuaeM My, = 2910F xes.
4. [loctponts 3uopid HITHOAIWNX MOMCHTOB H MOMEPETHBIX O Aad GamKi,
HaoBpamennol Ha pue. 34, g, W ONMPEALIHTE HeoOXoAMMEIE DAIMEPH ABYTABPOBOIO Ce

yeHHs, BCH & == £ = % = 1,84, P =800 ke, ¢~ 500 xefm, [0] = 1400 xa/cx?. Becon

fani MoREe npexedpeus,
Pegrenie. Ha pric. 94, & v 9, £ Dorazadel smoprn  HArM0aw0mpX MoMEHTOR
H NoHePeuHBIX cMN OT [acupefeteniofl Harpyskun, K wHum  HeoOxolaMo Go0asHETh
MOMEHTEl M [ollepewubie  cumel o7 Harpyssd P, Hanfomewud  usrnGarommi
MOMEHT 5}',’-1&1‘ nocepeRiHe I'Ip()JTP.’I‘ﬂ i pae-

"‘—‘—Ig "'—""'Iip _ HHETCR ]
LTI ! Mape = 15 1 21 9950 o,
Fe— 7 d,‘fj * 32 1
¢ HeofxouMLIA MOMEHT COPOTHBJIEHAN paB-
HSETCS
: W, = 22580-100 160 cad.
7, pr 1400
HOoyraspopas Ganka M 184 ¢ maomaaen
- ==
&y 1= £*f ég - %’
o/ ‘r; i dg_’_u'p ]
a4 '
Prrc. 94, Puc. 95,

1onepednoTe CeucHAA 23,4 cH? U MoOMenTOM conpothsnesr W,=I30 cu’ apasercs
B I almell, YIOBReTRODTIONEd yCROBHAM T poyHaCTH.

5. Onpegenart HAHOOIRe HERHITClHOE NOMOKEHAE TentHEH NOIBEMHOTO Kpaa,
KOTOpas nepeMeliacred Ha amke, kax Nokasano ua puc. 95, Hatra My, ., ecan nae-
7eHie Ha Koaeco paepo P == 4000 k2, /= 7.2 &, d = 1.8 ». Beco Ganku MONHO Tipe:
Hetpeyb, ‘ :

Pojentie. Ecnu x ecTh paccTofirde NeBoro HOMCLA OT Jenelt onopul 0aaxw, 1o
HITHGAIONHIE MOMCHT [OI 3THM KOMeCOM pasHgeTcs

[ A
2p (i —x#?d!}. X

{
D10T moMenT Nony4acT Aandcabllee 3HaYCHHE TpY
{ d
N e o
2 4
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Ciel0saredeng, IR TOrC UTOOH OOaVHHTL TARGOLIN HAreGaollift MOMeHT N0
SiEBhi KONECOM, HEOOXGIARMO NEPEMECTIIT: TCIGKKY H2 CPEINTero MUJOXKCHIIA HA pac-

CTOAHBE -4— K l‘IpaBDﬁ Orlnpe. To we AHAYEeHITe HAPHHGAMWLero MuMeHTa MO310 OOy HRTL
i “
nod TPaskiM KOJECOM OEpeMe[LCHIeM  TeJleK KN Ha T H3 CRAHerd MO TR CTHS K18
Oiope,
{ d
2P (5 — =
. 2 1

B

Miyay = 7 = 11 025 kem.

§. Tlyte noameMmore Kpara (puc. 96) viomen na Isyx BYTARPORMY fankax.
Onpeaetdre Handiopre NERLITOMI0E RO ellTe Kpdlia, COOTRETCTRYIOER My, H
pazmepid By TABpOBLY Oanog, ecan [0) = 1400 ao/ca?, == 10w, a =4 4, d = 2, mec

A\ ,.1
= F :

T

I
,E\ - - !
e ‘2' "'?'"1'“ .::’——"-: TR
7
Ppc. 496.

kpand @= 4 mu rpya, nodnAMaemud Kpanom, P = 0,8 m. Harpyskn pacnosomenp
noCepelARe MEHIY ABYMA Bankamy PACOPEAENAOTCA NOROBRY MeECTY  HHANL
Pegigniee,  Haubompumil Harnbiioman MOMCET OyieT MO npaBuise  KOJEC0M,
£

KOr4 pacciomifde IT0TG KONeca UT NPanoil OfopLt paBHneTcd § = 5 r\{_ -é-d);
I Mpag =1 121 000 xecm. Cnuras, uTo MoMeHT 1OPOBRY
||i;i' "i_.‘ Y P pacrpenenseTcs MEmAY  IBYMA Dankasmi.  HexoinM
HE ‘ |1 NeaiXonIMELT MCMCHY COfEPOTHRIEHHS
A & M
W, = M3 — 400 cy®.
T 2oy

HyuHo B3aTe AByTaeponyo Goaky N 27a ¢ naomaltnio
NONepeunors CCUCHRA 432 cM® H MOMEHTOM CONpOTEE-
Jetrust W, = 407 o4,

7. Kpyraan nepesauran Saaxa, coepras § roukc

1 MPUKPeIIeHHAA K OCHOBAHNI T Todke A {puc, U7),

HeCeT WArpYaKy ¢ = 4{}0 wel M, PABHOMELHO PACTIpeie-

nennyio g wacth BC, TocTponTh snopy uarnGanmnx

MOMENTOR H ONpL/|@aiTh HeDOSXOARMbIT UaMerp d, oc-
Puc. 07 au (0] = B0 wefen?, a=1 4, b=0 m.

: Peytenie, Snopa n3rufaiilin® MOMEHNTOR [OK133-

d na pHC. 87, 4. Uigcaesno HapGoableigl @arpdan-

muil woment Oymer 8 touke € n pasngmercst 80 Q00 x2cm. Torna us ypaoue-

Husn (63) noyunm
VEL L,
T Ial'm.. L LM,

8, lepersuitan OROTHRA COCTOHT M3 rOpuioNTAqklLIX JA0COK, MOJIEPIKHTAeMbtx
Be]ITHKAMLULIMY CTOHKAMH, 3a16NaHHLIMGE HIBKITEM KoHuon (prc. 98), QuipepenuTs pas-

93] bt CAVIAR H3TUBA TOMEPEUIIO ITAMPYKER. CUMMETPAEILHX BAAOK 1031

sepll KBALDATHOTO (TOUCpeitore CeleHd croek, ecal t = 2 ., d — | ma[q] =

= 4 weieyn? TlocTpoiTe sMIOpLL N3THOAWH X MOMEHTOB M OONepeTHBIX CHIT
Pemetue, [latnoe Soncroe fasdeHue H da odHY CTEIKY MPERLTaRaeio CecoM

TPI,_wpﬁllyioﬁ opuss 1 BC pods. B xakoM-gufio coueruy A MONepednad CHia H B3~

Fdaaldt vovent B¥IYT

Flaz Hxt x

N M — $oar

Le]
TpH onpzaenenay 3waxon @ o M npeanoazraercs, 4To puc. 98 nopepnyr Ha 90
IPOTHB MACOR0H CTPEAKH, TAK 70 DCH X H gy CoRNajaioT ¢ Texw e ocAun puc. 6l.
Heofxonrveld pasMep b nailiercd ra ypasHenuda (63}

, . w, Moax 128 2 100000
T T T o] TR T 4
A
1 } | oTKYAa b = 27.1 cu,
; [ocrpoenne suop Hp2JacTaB AeTcd YHTa-
I TeJuaI1o,
I 9. OnpeicanTh neobxoiuMele pasMeph KOH-
| 1 N conLunk G4 KM IBYTARDOBOTO CEYENHs, KOTO-
y ! \PE A pafl BECeT PantoMepHyIo BarpysKy q=20{ xe/u
B
i & b — [} r
| 1 J—— 5 L
i e o# ) _1 Z
g § == ¥
= %
o 2 R ;
i — fﬁ* 2
7 === y z
i \__//

ifac. 98, Pue. 99

I cocrenoToUeRtyIo Harpysny P = 300 xe na ronle, ey Zadna [ == 1,5 4 1 [0] ==
= 1400 &zfcasd.
1,52

(20 LA 400

} !
= LEp— 4=, R
1300 482 cmd.
[TeoBxpiirm0 BanTek ARVTABponoe coucyte Mo |2 ¢ mMOMOHTOM COMPOTUBAEHAS W, =
— 58,4 it

10, Orpejleants yaipawenrst o1 u3(iiba B 3aKJIeNKe, NMPEENGIarasn, ure CHIH,
ABTICTEVHNILNG [0 ARAKMETIKY, PACTRE eAq0Ten, KK vEd3ano na puc. 99 namerp
sarronkn = 2 em, Bes OB om, A == oo, =4 m.

(30015

\
Opeeni, W, =

! Pk
Pewertie. Flarndaow i MOMCHT B MONEResIoNs CeUeints Mt ParnieTcq 5 g -
e

MaryGegomuit pMovents © CPEeanexs nolgpevHe™ CCUCHHN MR, PABIAETCH
L UNIY
22 L
STUT NOCTRMIN MOMEIT SRATeTCst 100 CoIRITITIT, B8R0 IOKND HPIHATE 15 BEYHCTC-
s ianpaskemal. Tordy
roh fpw od® A2 -0y

s R
e B I R et R el V400 gezeats
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T, Onpeleants Heo0XOIHMEIE MOMCHTH CONPOTHBIEHHA P He0GToARMIE pasMenHl
6a70K JBYTABPOROLO ceuenHs LA CIYUACE, NOKAZAHKEIX HA PHC. 72,4, 72, ¢ 1 73, b,
NPHHKEMAS BONYVCKAEMOC HANDAMKEHHE PanimM 1600 xeo/cul.

Omeern. Wi =64 ca®, W, = 88 ca®; W, =262 cu’. 11ealX0aHM0 N37T COOTBET-
CTBEHHO CJIeJyouiHe nomepa npodraed: 14, 16 w 24,

12. O0peleanTs HeoOXGIHMEIH MOVEHT COTPOTHEAEHAR H HeoGIOoLIMEC pasMepsl
€8000An0 JexkalCH Ganke ABYTABPOBOLO CEYCHMH, necyiled PaBHOMEDHYH) HATDYIKY
400 x2/x 1 cocpenoTouenuyio narpyary P =4 m » cepennse npoaera. Ladua Ganki
{==5 M # jonyckacMoe nampamcnae [o] = 1600 xafca®,

Omsem. Wy == 330 ca®. HeolX0IHMo B3siTe ABYTARPOROE ceuckke No 274 ¢ moMeH:
TOM CORPOTHRACHHS W, = 407 cad,

13. Maennep ¢ nonepeugbiM cenenHeM, MOKABAHHEIM ka prc. 89, caoloino ofiu-
paeTcd 11a KORUAX U HeCceT COCPEAOTONeNNYI0 HATPY3Ky NoCepeande mpodacta. Bhlunc
JATh HauGonblnee anatente RATPY3KA, KOTOPYIo BATKE MOKeT 11eCTH, CoAl JonyeKae-
MOE HANDMKCHAC Hd pacTHXKeHHe pannferca 70 k2/ca® M ua cmathe — 140 ke/ow?,
i=Dbhcm, h=25pcn, b=—=60cs 1 gayua [~ 3 &

Omeem. P= 2780 xa,

26, Kacareabwble nanpsxkenns npr usrube

B rnpeamaymenm naparpade 6110 ykasaue, 4o Koria Oanka H3Tii-
GaeTcsl MOMEPEYRLIMA 1AFPY3KAMH, TO B KaKOM-NHOO 110HEPEYHOM Ce-
uenWH mn Gankw (puc. 100) BOZHWKAIOT HE TOILKO HOpMATLUbE Ha-
NpsEKERHs O, HO TAKKe ¥ KacaTenbgblé HATpSKerHA t. PaccmarpHRas
npaByio yactk Oanxm (puc. 100), Mbl MoXKeM 3aR/iOYHIL U3 YCI0BUE

[ 1

7% Y A
P M ¢
<, A

: Y u
Pre. 100,

PABHOBECHA, YTO BETUUIHA 3TWX KacaTedbHKIX RATPIKEHHUR TAKODA, u4TO
HX CyMMa [laeT nonepeunyro cuiy . Ilpu uccnenovanun 3akona pacrpe-
ACSICHHA 3THX KACATENbLLIX HAEpsTacelall Mo nJA0INa W TTONEPeuHOro cede-
HHA Mbl HAYHEM C IPOCTOrO CAYHan 11PIMOYIOALHOTO HOMEePEUHOra Coye-
HHG nunan (puc. 101). B 21oM cayuae ectectBeRno NPeANOIOKHTD, UTO
KacaTenbHoe HaNpsKeHMe B KaXJOH ToOuKe TONEPEUHOrO CeucHHS
DAPALIIBH  [ONEPesSROA  CHle  (J, T. e. MdpALIETbHO CTOPOHAM
it TIOTepeyHoro cedenHsi. Mu oGosHawaew B STOM CAYYae kanps-
KeHAs gepe3 T,.. SHAUOK y OpH T, YK&3HBAET HA TO, 4T KacaTelbHOE
HANPAKEHAC 0aDaNIedbi0 OCH ¢, & 3Ia90K X, Y4TO HalpmKeHHe JefCr-
BYET B [MIOCKOCTH, NeprcHAXKYJIAPHOA ocn x. B KadectBe BTOpOro
JOMYIgHHS Npelnonaraes PARHOMEPHOE pacnpelefelie KacaTenbHb(X
HaNpsKeHHit N0 mHpHae 0anKa cc,. JTH ARE AONYUIEHHS I310T BOIMOK-
HOCTD 114fiTH 33KOH paclpeleseHHs KacaTesbHLIX Hanpsxemfi. Dogee
TOYHOE WUCCJASAOBAHUE MOCTABAeHHOH 3allayn MOKasbiBaeT, YTO DE3yJIh-

26 HACATE/IRHLIE HAMPSKEHHST MPH H3THBE 103

TATLl, OOJYUAeMie NVTeM NPHGTHAKeHHOTC DeUIeHHA, KOCTATOYHO
TOUHL H Q1A Y3KOTO NpAMOYroABHHKA (i BETMKO N0 CpaBHeHMio ¢ b,
puc. 101} npaxkTHueCcKH COBIANAI0T € PE3YNbTaTAMHI TOYHOTO peteHns' )

Ecan u3 Ganky Bupe3aTe [IBYMSA CMeRHbiMY IIONEPEYHbIMH Ceue-
HHAMHE K ABYMA CMEXHDLIMH [LNOCKCCTHAMH, [MapalinedbHEMHE HEf{TpEl.ﬂb-
goMy ciioo, heMent wcdem e d.e, (puc. 101, b), To, corflacwo HaulM
JOTIVILEHHSM, MO BePTHKANLHON TpawM acca, HMeed pPaBHOMepHOe
pacTpefleTeHHe KaCATENbHLIX BAUPIIKEHHR T, . JTu HADPMKERHA N410T
MOMEHT (tﬂba’y}dx OTHOCHTENBIO HUMHEre 2ajwero pelpa ee, sae-
x€HTd, KOTOPHE AQMKen ypaBHOBCLIMBATHCE MOMEHTOM (T, 0 dx)dy or

4
77
N
7
rd g
E\\E'::“::—‘ N = T T :"'éuT—
; =t AN TF— e
7 g V.
SN e
[ 71 B
¥ A
ﬂ'/ —] T [m— éj
Fue. 101.

KacaTebHHX Haupsukenuil, pacnpefjeNeHEbIX 110 TOPH3OHTANBHOR
rpaun cdd,c, sneventa. Torpa

T, bdyde=1 bdvdy v 1,~1,,
T. €. KacaTeJbHHE HanpAXeHud, IeficTBYooUiNe 1o JBYM B3aUMHO Nep-
MepABKYASDHRM TPaHiAM 3J1EMENTd, paBHmW mexly coboii ’). Tor e
BoiBOA O CAeral Npekie, NP IpocToM pacTaxedud (cm. ctp. 40},
8 TAKXKE NPH PACTAMEHHU WIH CHATHH 10 ABYM NePHEHIHKYISPHEM Ha-
npasienusM {cM. crp. 45).

CyulecTBOBAHHE KACATEIbHBIX pANPAXKEHUI B IIOCKOCTAX, Id-
PaL/eAbHeX HeHTPAaIbBOMY C/I0ID, MOKHO IOK43aTh Ha [IPOCTOM OIBITE.

Bospmen ABA paABHBIX NIpAMOYIOJIBHLIX prca, MOAOHEeHHEIX BMeCcTe

%) Tounoe pewerte a1ol 3aiaud opHAa e St,-Venanl' y,J. math, (Liouville),
1836, Ouewwa 9m0if sHamcxurof padotu St.Venant'a pawa Todhugpter and
Pearson, listory of the Theory of Elasticity, Cambridge, 18861893, 11ph6an-
AMCUROC peliienne, Aallfge B 3TOM haparpade, npuHaLiexwuT Kypanckemy. @®pannya-
CKRH mepeno] sToft padoTr eM. Anm. ponts of chaussCs, 1856, Toysan Teoprs nowaswt-
BALT, UT0 KorAd ebteoTa Gadnd Maa3 1o CpaBRerin ¢ BHIpnol, pAIHLA My TOSHOR
U npubhixeiniodl TeopEAMIE CTaioBHTeA anaupTeLuol,

8} M pacCHATPHBACM 3L6CE TOMLKG a6COMOTHOE SHAYCHIE HTHY HanpHIKen®i.
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crOBOANO Ha oNopax, Kak mokazano Ha puc. 102, w uarubaempix cocpe-
JAOTOUEHHOH BArpy3kod P. [T HeT Tpeunst MexAy Opycadi, 70 H3THO
Kaxjoro Opycd Oy/eT NPOUCXOAKTE He3aBUCHMO OT APYTOro; Kaskiw
OyReT HMeTb C(XKATHE BEPXHHX 1 DACTAMEHHE HHIKHHX IDONGJLHELX
BOMOKOH, M Ol NpiMYT BHA, ODoKasatmui na puc. 102, b, Huxude upo-
ACNbHEE BOJOKHA BEpXHCTO Opyca CKOvb3sIT M0 BepXiiHM BOJOKHEM
HuxcHere 6pyca. B meabnoM Opyce Bmeotow 24 (puc. 102, ) no Henr-
PANbHOMY CJA00 A AOTKHb OOHABHTHCH KacartelbHbe HaTpAAKEHHA
TakoH BenWiHHE, YTOGH QRH CMOIMM 110MEIIATh CKOMBHKEHHIO BepxHeH
uvactH Opyca OTHOCHTEeABHO HUMHeH, KakK NoKasano'} Ha puc. 102, b,
Baaropaps TakoMmy BOCIDENATCTBORAHMIO CKOMBIKEHHIO OCAME Opyc
BLICOTCI0 2/ ropas/io xecTye W IpouHee, Yem jiBa Opyca, KamMpHl BLICO-
To10 A. [lnga Toro 4ToGel moMeulaTE CKOJAbMKEHWIO, HA MDAKTHKe HHOTIA

l_ £z

s | 7 LT > e i}

8
¥
ES

&/ &) o/
Puec. 102, Poe. 104,

NPUMEHSTIOT B COCTABRBIX IepeBAHAbX OaTKaX WNoKKY, 100040 a, b, ¢, ..,
(prc. 103, «). labmoaenua Hal 3asopaMM y uwnouok (puc. 103, 5)
AT BOSMOMKHCCT ONpeleqiTh HAMPABACHHE CKONBXOHMA B Ciyyae
cocTaBHOH Ganku M, CJCAOBATWIBHG, HANDABIEHHE KATATeIbHEIX HAMNpd-
MEHUH, JeHCTBYIOWNX 110 HelTpamdpHOMY 1010 B uedbHod Oanke ®),

[Ipenwiayuiie pacCy K A€HHS NOKASEIBAIOT, YTO KacATCIbHLIE HATIPH-
WEHHS T, B KAKOI-4100 TOUKe MOMEPenHoro ceuenns ACHCTBYIOT B (10~
CEQOCTH COUE€HHA U SHCHEeHHO paBI-IH FOPMBDIITEHHII:IM KataTeidsHBEM
HATPAKEHHAM T, JeHCTBYOUMIM B JLIOCKOCTH, NapPanIenbHol HeHT-
pPaNLHOMY CJIOK H Mpoxolfuled Yeped Ty Me TO4KY. JTO mocneiHes ga-
TNPHM¥KEeHH .HEI‘]EO Mo eT GbITb BRIMTHCTLIO HI YOJIJOBHH pEBHOBECHﬂ 2.
MEHTA PP i, BLIPE3AHHOTO W3 OAJIKA JABYMS CMCIKHBIMHK TIofleped-
LMY CeYeHHAMHU 1 H HIIF? H MIOCKOCTELIC PP, l'Iapa..-'l.-'IL‘ﬂL;I-i(')ﬁ HCI}.TpaJIl)-
Homy caow {puc. 104, rﬁ u (104, 8). BosaelicTBugMn Ba 3TOT 200~

1} Bepxmgil psa cTpelOr ¥REIWLACT AdicTade mHAhEed gojonuina Ganku Ha
PEDXHIJID DONGEHAY, FIGKHHA Pl CTpeok HuxaskpaeT AeflcTeHe sepyuell DUAOBHALS
Ganki Ha HUZHHIOW.

) O pacyers cocrgBustx ACpeBsnHbK Gaaok o, cvateio [ St ussi, Schwere
Nolbriicke it verditbelten Balken, Geselschait itir mililirische Bauteclunk, Zliricl.
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eHT B HAUpaBaenHu OCH &, OyAyT KacaTenbubie HANpAMeHua t ., 1o
rpash oo W NOPMadbHLE HAMDAMEHRUA O, [0 MPEHANM 2t M o1, Ecau
3FubaoIMe MOMEHTH B MOUEPEYHEIX CEUEHHRX MM ¥ M 1N PaBHb, T. €
B Coydae WcToro Harmt')a, TO HODMAAbHbIE HAPHIKCHARA G, IO rpagam
ap W n,p, OYIYT PABHM H BIAUMEO YPaBHOBECATCS. Toria KacaTeqbHue
panpakedus T, OVIYT PABHBL HYJIIO. '

PaceMoTpumM Teneph Gotee obuunii cavuall mepeMeHHOro H3rudaio-
[ero MoMenTa, cBosznavan uepes M u A +d M COOTBETCTBEHHO MOMEHTDI
B MOnepeynbix cesenusx mn W m a,. Torla HopMarbHoe younue, defcT-

M Mt _
W-l‘— ] f?-?,f ;ﬁhd— z’ T e
i b
Y j ] =
J - 11y _
1 -y z‘e,.:'# - }& H lf 1
J, ) /‘_ E_-_- — 7 /// /:,Elf}?, el !-
’T “ bir ar = e T
i )
s & ol
Puc, 104.

ayiomee Ra wleMentapuyio maciaaky dF rpanu appn, Oyder (ypas-
HeHHe (57)).

M
U‘dF-_—: J_;?{IF.

Cywvma Beex 5TUX VoHAUH, pacopelesceunX o rpanl AppR 3neMenTd,
PABHAETCH
h2
{ 2Yar. (a)
i Ji‘

Taxum e ofpasoM CYMMa HOPMAJLHEIX ycyulﬂi'i, NeHCTBYIOIMIHE 110
Tpast mpyhily, pasHAeTca
' hi2

EET PR ®)

z

#y

PasnomeiticTByioUlasn Kacare/lbHBIX HANDSKeHHE Y., JACHCTBYIOUIHX
O BepxHeH rpand P 3/1€MEHTa, paBuseTcd

T, bdx. ' (c)

Yeurug, onpeensieMme ypasredsaxu (a), (b) u (C), ACKHD yLOBIET
BOPHTL  YPaBHCHHUO EX*:O, LOFTOMY
A

2 ft 21
b CiMeaMyy . My e
t, by = § L g T g,
- ¥
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OTKY /2

HAH, TONBESYACL YpabuerueM (50), monyuaem
0 2z
Ty = T = 57 ) v F. (64)
it

B stoM ypaBHewwM PHTErpan NpeACcTABANET BuiparKeHme A CTas
THHCCKOrO MOMEHTA SalITPAXOBAHHOA 4acTH MOUNepeyHOrc CeueHH,
pic. 104,b, oTHOCHTENBHO weliTpanbhol ocu z. Jast PACCMATPHBAEMOTO
IPAMOYOABHOIQ CEUEHHS

dF =bdy,
H HHTerpan noyy4aercs
h

v F bR
P2 fwr—ff’n)

hiz

S by dy=
£

+ {(d)

1

Tq’r_i He pe3syabTaT MOKHO [NOJYYHTD  yMHOKeHWeM  MIowagy
ot a

b['\'f) —‘!:':] 32TPHXOBAHHON YacTH Ha paccToOsie

)]

ee LeHTPA TAXKECTH OT 1efiThalbioil ocw,

[Toacrasaan (i) B ypasnenne (64), noayvaen aan NPAMOVEONbLHOTO
CeueHMs

o R e
txy - T}Jx — Ef_gl\ - yl J' [6‘3)

N

Brawo, uto Kacatespsnle nanpamenys HepaBioMepHO pacnpeieaoTes
0 MAOMAN nonepeuroro ceuents., HanSoaeitee anavenwe v, noay-
Yaeres npH y =0, T. €. LA Touek, PACIOJOMEHHLIX 10 IiEﬁTp?éﬂbHOﬁ
ocu. M3 ypaetieuns (65) noayuaes

Qht
(rxy)max = STs
L ¥
BAH, TaK Kak J, = ii ,
3 2
(Tx_v}l‘.lax = PR (66)

Hrak, nanSonbuice Kacatennnoe nanp:ixente B Galke mpaMOYroibuoro
nonepeyroro cevenns wa 50% Oosblue cpeinero ananelns kacaTelbHOTQ

26 HACATENBHRE HATMPTMERHA TIPH HWATUEE 107

hAMPAKOHNs, JIOIYYeHHOrO ITyTeM JefeHHS BequdHEb MOlePedHoH CH-
T HA TWIOME1k NHOTEePeYHOro Ceuenus,

B npeapayuies BomoAe Mbt Opany sieMenT prp n W3 HHKRed YacTH
Gaskd. TOT Ke Pe3yabTaT NOJYUHTCH, €CAM B3NTb JIEMERT H3 Bepx-
Hed yacTH OajKH.

h
Jiin BepXHHX U HHMKHMX TOYEK DOTEPEUHOTO CEUEHHS Y, = +H
ypasHenue (65) Aaet T, =0 [paduk ypanensua (65) (puc. 104, ¢)
MOKA3LIBAET, YTO KacaTel/ibHhle HANPLEKCHOH HUAMERBEAWTCE M0 BBICOTS
GaaKH To mapatoqHuecKOMY 24KORY. JalUTPUXOBanHas oMmMagb, Or-

pagmyennas napabosodl M YMHOMKEHHAS Ha MWAPHHY b Oanku, jJaer
Z — .
F(Tu)max 10 =@, KaK 370 H JIOIHHO ObITE.

[:cTecTBeHHLIM CleAcTBHeM JeHCTBMA KacaTeAbHHLIX BanoDaXeukil gs-
AseTCs CABUY, KOTOPHIH 3aCTaBafeT NONepeuHpe CeUeH A, epBotauaibHo
IIOCKHE, HCKPUBJAATLOS. DTO MCKPUBJIEHHE MOMHO JETKO IPOJeMOHCTPH-
poOBaTh NyTeM H3ruba NPHAOKEHHON H& KOHUE CH-
noit TpAMOYTONBROrO OpycKa u3 pesuyn (puc. 15), f
Ha OOKoBLIX rpansX KOTOpOro HAHECTH Mpefl:
BapHTesibHO AHUH. [Tocne uaruGa JHHUKE He OCTa10T- -
cH NPAMLIMK, KAK YKA3aHO MYHKTHPOM, 8 WCKPHB-
ASOTCSE, TAK YTO HANOOAbIIHE ¢ABHF HMEET MECTQ
0K0,10 HelTpasbHOro ciof. B roukaxm',m;, n’, n}
CABHra Her, 0 B STHX TOUKaxX KacaTelbHbie K
KpUsBniM m'n’ B mn, OCTAHYICH NOPMANbHRIMHE K Pac. 103,
Eepxuell ¥ HHKpeld  NoBepxuoeTsM  OpycKa H
nocae HMaruba. ¥  geHTpPaNbHOrO CJICA YIinl MEXLY KacaTeJbHbIMH
K KpuBuM m'#’ W myn, B HOPMAAbRBIMH - CEYeRUfME  DABRLI
Y =(%, )uex/G- [lOKa ToMepednan CHia oCTaeTcR NOCTONHEOH [0 AJHKEE
BanKH, UCKPHBJAEHHE BCEX MOnepeuHmX cedenuit OyAer OIHHAKOBO, TaK
uTO mm’ ==m M, AN'=n M1, 0 He Oy[eT BAUATE Ha JehOpMalKE pacTsIKe-
HHS WIH CHATHA NPOAOIbHMX BOJOKOH, BLISHBACMBIE H3rHGAaioUIAM
MOMEHTOM. 70 OBCTONTENLCTBO OOBACHAET 34KORHOCTE TpPHMEHEHHA
3leck ypashenusi (57), Kotopoe OBMO BLBENEHG AR YHCTOIO H3rHGa
H OCHOBAHO HA ACNYIIERWH, UTO MONepedHLEe cedenus Opyca ocrawIca
MJOCKAMA TIpu u3rube. :

Bonee Tounoe HCCAeACRauye 3anaqu ') MoKasduBaeT, 4TO B Ciydae,
eCny Ka fanky AeACTRYeT pacupeleneHHas HArpyska H, C/1eI0BATENLRO,
Be/IYYHHA [ONEpPCutofl CHIbl HEMPePEIBHO Meusercs na Anune GaikH,
TO MCKPHEJIEHIE NOMNEDeYHLX CeqeHRH TaKKe he OKa3jpBaeT CyUlecT-
BOHHOrO BJAHARAA Ha AetbopMalKi MPOLONLHLIX BOJIOKOH OT 1€HCTBAA

T

L Cl. W. Vaoigt Gollingen Abhandl., 7. 3%, 1887, ). H. Michell, Quart,
J. Math., 1. 32, e1p. 63, 1901, L, N, G, Filon, Trans. Roy. Sos. (London) A,t. 20F,
1903, u Proc. Roy, Ses. (London), 1. 72, 1904. CM. Takwe Th. Karman, Abhandl,
Acrodyn. List,, Tech., Hochschule (Aachen), = 7, 1927,
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lngzgatgglego MOMI;HTEE B cayuae cocpegotouenisx rpyaor racnpeic-
JCH OPHMEeRHH BOAHIH TUYEK OpHAOMNeHHA T = / :
IPY30B Caely :
CACKHOMY BAKOHY, e Ao
HMEET MECTHOE 3HaueHiie (CM. Tom |l)

3ALAMH

L. OUpelaeauTh Openednithie SHAYEN KA I
npuMoytontuye  Qatky (pue.  106), ecnn
[l = 13 kejcm®, c=10.5 u

Pewerite, 3miopet  paraCuromtis MOMeITOR g

» P Cy¥HKe 106,
{ ‘-‘F’~le ' {-‘Csf h__é_, L"lﬁ Qnax = P, Mpe = Pe.
j — : ] ZA4. % Ha ypaBnennit
I 1 N B, 3
# : f v, = o] n 5 = It}
! : Oy U AeM

. i
t
ﬁ + \ 2 L2300 w2 w P o= BOOG ke
I ! b Loeroraredeny, = 830} 57 coera

f TPUACIBIOC 3RESEHRE TPy aa,
¥ i
! A7
1+ I . O i e
| T
’ e

Pue, 106, Pue. 107,

- E.r: é]rrpue.nmli Hauf0Iblee HOPYANEIOE W HATICNTHINEE KICATEALHOE 11A7pAKe:

aNKE, Hagdpakeduod pa pue 107, comw n= U6, o= X e

] e, , e =6y c=—12m b=%¢

h=2Dcan P==20 n r , A R
gm(&;m‘ (Fdmax = 48 waicu® u (Tyuhmax — 0 wolru?,

. . flpenenﬁrb nanfioanmee HacaTeannoe Henpsprenie, JCHCTBYIONED i HedT

PAABROMY CIOK DARHOMCOpRG HarPyIReduofl Oairh, ©oan AJHHA Bagwn {-— 2 4 1a-

ipiaKa Ha IHJI OHHBI M g p f‘.‘ —_ 1!..50 e A n — &L H
' T 2o EICOTA HOMTEpeRore Cceupnnsy i 2 1 i 1
. i 1 h o p [ HE [

Omigem, Tpae = 3.9 kafcn®,

4. Onpeaeanie waufion '
. J : JIRLET KACATEALHUe HANPAXIGHIIE B BOPTHKAIL -
ceax A8 aaaaun 2 naparpada 25, b prAaIB 00y

27, Pacnpefesesie kacoTerLHbIX HaNPKEHUH B CJiyuae KPyrosoro
ROSEPEHNOrD CeUEHNA

[Tpr BuRoye 34KOHa pACTPEILTENN HANPMIKCHNI [0 KPYTOBOMY
cederuio {prc. 108) ner muKaxkoro oCHUBAHWA upeANoOAaTaTh, YTo Ka-
CaTeMbHLIE HATIPAKEHNHA BUe HAPANTIEHLHL) EIOTIUPE‘iﬁUH’ CHe ’Q. B ca-
MOM Lene, bbi Moxtem JI€rKG 10KasaTh, UTO B TOMKAX 2 Y KOHTYPa no-
NEPEUHOTC CEYEHMA KaCuTedIL BRE a8l PHMERNA 1aipaBALHbl [0 KICATe -

HO 2TO OTKJOHEHHE OT IPRMOMHEIIHOTO 3aKOHA

pg'ﬂ_nn P, ,uc-f'lcrny}czmﬂx Ha  AEDEEFHEYID
= o, h==23 cn, |0]= 60 rorca®,

HONERATHEIY ik daHEBE 1A plu-

D7 KACATENEIBIE HAMPHWERME B CNYYAE KPYTMOBOTO CRUYFHUSR 104

Hoil K KORTYpY. Paccuotpum  GecKonedno Maftnil snevent ubed
(prc. 108,¢) B dopme ApAMOYTOABROTG NMapadiielenunens ¢ rpafbio
i@ K3 NOBePXHOCTH JaiKH H TPAHbIQ abed B NJAOCKOCTH ¢z NOREPeyHOro
ceueHHS. ECAKH KacaTeaLHOC HAmpsKenne, AefcTEyioulee no rpady
ahed 3eMEHTA, MMEeT HanpabieHne T, TC OHO MOMNET ObiTh Pa3IoKeHo Ha
AB4 COCTABJAIIHHR: T, B pailnanLHEOM HanpabBJdejiHu Htxtﬂ HﬂﬂpﬂBﬂE‘HHli
06 KACATEbHOH k KOUTYPY. Ha ccnoBauuy yonosill paBRCBecis lipekae
(biT0 ACKa3aHo (e, crp. 103), 4To ecau no Harci«AuGo siexelTaprod
I0UAAKE ASTCTBYeT K4CATENbHOS HANPAMERHE T, JO IO SMEMEHTap nof
JLIOMALKe, HEPHelIMKYASPHOR K AaHHOA . OV.AeT JeiiCcTBOBATE vAKOEe Ke
KacaTedbHoe Hanpsamente. [IpuMensis 9TOT BoBOM B AAHHOM Cay4ae,
sfkt ACGIEKHBD 3aKJTOHHTE, HTG eCliii Ha

saemente abod B paauvanbHoM  Ha-

npaedegHy JellCTBYET KACATENbHOE

HANPHMCHNE T, TO LOIAKHC JeACTEO:

BaTL KacaTelbHoe nanpsXeHne, pap-

Hoe T, U 00 TPank addf siemenTa, |

e £

—

coBnagapuell ¢ NOBePXHOCThYO Gadi- |
wu. Fenn GOKOBAA TOBEPXHOCTD CBO-
GoAHA OT KACATENBHLIX Hanpame- 7
HHil, TO paiianbHAA COCTABIAOILAS

T,, KACATE/IbHOFO HATIPAMKEHHST T
qosKHa GLTa paBHa My, T. €. T
J10;0KHO (T HAOPARIEN0 N0 KacaTebhOH K KOHTYDY TIONEpeMHors ce-
senis Gaakg, B cepeduie n Xopaul pp crvierpis 1pebyeT, uTobh Kach-
TeAbHOR HAIIPFIKEHHE HMETO HAUpABAEHIe TOmeped Holt CHilb! Q. Torna
HATPAB/IEHHA KACATEThHBX HANPAKCHAR B TONKAX P H 1 OvAYT mepece-
KaTbcs B HexoTopoit Touke O ma ocH y (pue. 108,0). Tlonaras Teflepk,
4TO KacaTe bHOE HaMprKeHile B KaKoH-1ub0 NpYreil Touke NUHEH pp
TAKKE HATPABJAEHO K Touke O, HMeeM BIOMTHE CHIDCUCICHHBC RANpaBIe
1ys KacaTeNibHLIX nanpseKepufi. B kauecTse BTOPOro AONYINE A NpH-
HAMAeM, HTO BEPTHKAALHLE COCTARIANILHE KACaTOIBHEIN HENNERIEY
st BCEX TOUYEK JMHHHH pp OAHHAKOBL '). TaK Kax 310 JOTyUleHWe BIIONEe
COBNANALT C TeM, UTd Obr1o cLeldaHo B CIyyae NIpAMOYToAbHOro Monepey-
HOrO CEUEHHs!, TO MOeM BOCTIONL30BATLCH 15 BEUHCAEHNA STOM COCTAB
asroutell ypasnennen (64). B atom coyuae b oanauaeT fAMHY XOPAs O,
3pas HanpaBaeHHe DOJHOFO KACATEbHOrO HANPAMXKEHHS W €ro BepTH
KATbHVIO COCTARIAIOMYID, MOMKeM JICTKO BHMUC/HTE €0 BenuMHHY 414
;noboil TOMKH NOnepeyHoro CeyeHus. -

a/

Ppe. 108

L [lpufiekenHan TEOPUH, OCUOBAHNAH HA NBYX BREIEYKASAHNBIX RONMYUIRIFHAX,
13t YAORAETBOPUTELIYIO TOMHOCTb, U CPERHCHHE C TOUHON TEOPHEH NOKAILBALT, \ITO
onfifika B BETIANC 11aHBOMLITIEr KICATCALIOr0 HATIPSUKEIIA COCTABNHCT OKOM 5%,
NTG eBentiKe ATH NpakrIueckux  upiavmenti. Cwm. St-Venanl,  UHTHD. i
crp. 103, Cu. rakxe A, E. H.L o ve, Mathematical Theory of Elasticity, 4 uag,
c1p, 346, 1927,
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Buiuncarn Temeps BEIHHHEY KacareqbHblX wanpskKenHi no JTHHUMW
pp follepexroro cesenus (puc. 109). Ing Toro wroGH mpumenuth
ypasrenne (64) K onpelesieHHI0 BepTMKANLHOH COCTABASIOWEN T .
STHX palpAMenut, 11y #Ho HaliTh CTATHUECKIH MOMenT NIOLIAIH Kpyros
BOIO CErMEHTd, OTPAHMUERHOTOC JHuHel pp, OTHOCHTENLHO OCH 2.
DieMeHTApHAs NONOCKA /M MMeeT gy 2V Ryt y LWIMPHEY dy.
Mnowans papra dF =21 R°—47 dy. MoMeHT 37Ol NTOOCKN OTHOCHTEL-
HO Cz €Thb Y dF W GONHLIA MOMEHT BCEroO cermenrta paBen

]

R -
VeVR = yyay—2 e — )7,
Ly

—

Mopcrapnsst 910 B ypaBHenHe (64) 1 npHunMas b paBrum 2 ) RA—y*,

lIofyvaeM 3uaieHde BepTHKaabHOH cocrap-
JAOILCH KACATRNBHOTO HANPSIKEHES

Q{2 —y '
Tyx = —("gjz—L) , (67)

H NOTHOE KACATENLHOE HANpSUKEHHE B TOy-
kax p (puc. 109) pasnsietcs

TR QrRV e _ Y
Pue, 109, - V_Rz —t 3,
i

JTC0A2 BHIHO, 4TO Maximum T NoAyuaeTcs npu gn=0, 1. e y zefir-

- 4
PAILHOM OCH Nomepednoro cedepws. Torja, nopcrasdss J,= il
NOTYY KM

4 *

1 Q 4 Q
Tinax == ETs = I (68}
SNef0BATeILHO, B CIyYae KpyIoBOrO NOMEPEUHONO  CEUeHUA HaubomL-
Lee kacareqenoe nampsmenne Ha 33% OGonbise cpeimero 3HaYenus,

TONYUEeHHOTO NyTeM LeneHRsA NOMMepeqyHOA CHAL HA I 1Oans Noitepey-
i0ro ceygHad.

8. PacnpesejenHe KacaTe sHbIX HAUPAKEHHA B JBYTABPOBBIX Ga/iKax

Ilpu BuiBoge sakoma pacnpelenenns KacaTesbHix HanpsKephd B
‘TeHke 2ByTaBpoBol Oaaku (puc. 110) Aeqaiores Te e AODYUIEHIR,
"TO H AAA NPAMOYFONLHONG TIONEPEYHOTO CEYEHNA, & HMEHNO, YTO Ka-
4TeTbHble HanpsKenHs NApajtelbHE! Nolepedpolt cune ( o pAaBHO-
[EPHO PACIPEINAIOTCH N0 TONMmANE b eTerkd. Torda ANS BuMUCTenHS
lanpmKeyHi Ty, MOMHO BOCNOTLIOBATECA Ypabrenuem (04). [Liw To-

. 11
98] PACTIPEAENEHWE KACATEJbHLIX HAOPAWEHRHH B IBYTABPOBHX BATKAX 1

“

yeK JUHHN pp, OTCTONUIMX Ha PACCTOSHMM ¥, OT HEHTpaﬂbH?{f(c?;:ﬂﬁgﬁ
LIMDHEA TONEPCYHOro CEueHMs pasHa b,, MOMEHT 3aITP |
yacTH OTHOCHTEAbHO HEHTPAJbHOA OCH Zz PaBHIETCH

2 1 3
i LA (Y
) yap=4 (F—3)+3 (3 v
pd

[MoncraBaans B ypasnenHe (64), monyuaem

h2 j!
A (59)
Toy TEJSL | 2ANE T 424 3 :
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Korjia b, 04eRb Mas0 00 CPaRHEHT0 ¢ b, T BeT S0b- ¥ ;
WOf PASHALH MEHKAY (Ty) ey M (Ty )y, H TPAKTH- —4,

HecKH MOJKHO CUHTATb, YTO KACATeNLHLIE Nalpsxe- ovc. 110
[Uf 00 DJIOWATY [ONepeYHOro CeYeHHS  CTEHKH . 110,

II EISOTCH aBHOMEPHO- ]
Pacxp(ff;lomee npugﬂnmeﬁue s AT,)p,, [OAYYAETCd n)-'réamm,uggiiig
TOJIHON HonepeyHOH CHAL ( Ha 101LaAs OOMepedHoro ced aHn | T0ALE
oRnolt CTeHKH. JT0 CleiyeT W3 Toro, uTC KacaTe.ﬂbHEflecH‘n pmmopaf;
pacnpelie/leHHEE TI0 NOTIePEIROMY CEYEHHI0 CTEHKH, Adl0T HT 5;[,01”;{ pa
MoYTH paBra {J, UTO O2HAUAET, YTO CTCHKA Bocnplfﬂulmaceh T0uTH BCI0
TIONepesiyo CHIY, @ NONKH — JIHIIb He3NAUHTEIbRYIO HacTh €e.

N1OKA3ATH 9TO, BEUHCANM CYMMY

H (10CJe WHTEIpUpCBANHA HAX0/IHM ,
. ;
Q Q [f;(flahl}h+hl%+511;,]. (a)
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Jnst M3/} TONLMHE NOJOK, T. e. KOrda h, IpHETHKAETCA K A, MOMenuT
HHEPUKRH /. € AOCTATOUHOH TOMHOCTBIO BHpaKaeTcs ¥PaBReHHen

[
bih—h ) (4 )® kA
Jz - ._2 L 8 1} + 121 , (b]

B KOTOpOM NepBLili WileH NpescTaBlfeT IJomagb TIONEPEYHOTO CeUeHRS
IIOOK, YMHMKERHYI0 HA KB2JpaT paccTofHuA (A+Mm)/4 ux nenrpa Ta-
HECTH LO OCU 2, 4TO DPHGAHINTEILHO PABHO MOMeHTY UHEPLKH MIOplafgH
NONEPeyHOro ceyeHHA noaok. Bropoli wien ectr, moment WHEePIHA NaQ-
fuau ronepeyHoro cevenud crenrd. CpaBumBast {a) u (b), Mul BHIUM,
uTe, KOrfa & npulawkaercs x f, cuna {, 00 Bethunne npUGIHIKAETCH
K Q ¥, cTeloBaTebHO, NoMepeunas Cuia GyJleT BOCHPUHHMATECH [IOUTH
TONBKO OJHOH CTeHKOH.

[lpr BLBONe 3aKoHA pacHpeneNeHH KaCATENEENX HAPsiKenul no
TMOMEPENHOMY CEYERMI0 NONOK HE MOMeET OuTh CleNalo AONYLIeHHe, 1To
HanpsAenns He H3MEHATCH N uHpHKe cederns. Hanpumep, na YPORB-
Be e (puc. 110) no HWAyed rpany HOJKU ac U de KacaTessHue Hanpa-
e’ T, NGAKHE OBITb PABHBI Ym0, TEK KAK COOTBETCTBERHO paB-
Ithe HM nallpA#enns T, HA CBOGORHOH Hnell TOBEPXHOCTH HOMKH
paBHbl HYM0 {CM. cTp. 105, a takxe pue. 108, ¢). Oawakc B uacTu od
KacaTenbAne HalpsMennd He PABHE BYJI0, HO HMEOT 3HAYEHYS, Bhl-
"HCJIEHHBIE Bhime In8 (T,.), . B CTEHKE, JT0 YKASLIBAET HE TO, YTO B Me-
cTe od, IPY COTNPAXKEeRuH CTeRKM 11 TIOAKH, pacnpefeledte KacarelbyelX
HaNpsaMentl clellyer Golee cromuony 3aKORY, YeM MOX(HO BRBECTH
H2 OCHUBAHHM 3AEMEHTAPHOrO anaiu3a. [lns toro urob vepbimTs Kop-
LEHTPAHIO HANPAKEnHH B TOUKAX ¢ W ¢, OCTPLIC YIIb ODBMHO 3aMe-
HAIOT BHIKPYIKKAMH, KaK YKa3am0 Ha pucynxe 110 MY HKTHPHBIMY JTH~
M. Bosee nonpoSuoe neenenopanse pacnpeneneHHa KacaresabHEEX
HaMpsXeHHH B NMoaxax GYACT AQnc HUKe (CM. TOM II}.

3AJTAYHN

1. Onpererutt (Tpyhnax 1 (T, a)min B TIOMEPCUHDM CEVEHHN CTEeHKY JABYTABPOBOI
Saamn (pue. 110), echm b==12 cu. b =12¢cu, =30 e, =264, Q=12 m. Oripene-
~=wp JATE TaCTh HOMEPEUHOR CILAB @, EOCIPHHUMASMYIO CTel KoL, .
T Oniagpr. (Typlmae = 390 k2/cm?, {Tepdmin = 300 x2/em®,
Q==0,9 Q. :
2. OnpeneatTe naRGaILUIce KaCaTeabHOE HANPAMEHTE B cTERKe
TaBPOBOIT Ganku {pHc. 11}, ecan i = 20 oy, =175 ca, b =10 ¢m,
=25 cap Q=400 sz,
Omeent. Tloabaysaen MeTolom, TPHHESTLY 509 JBYTABPOBOL
Ganki, HaxomiM Myl = 11D waiosed.
3. OnpenennTe Nandonbinee KacaTespnoe HapAMCHEe B 3a1a-
Pye. 11y, 98X 1 n B naparpapa 28, MTpivennrs Sanxy ABYTATPOBOTD  COYRHLR
W NPEANOROIKHTE, NTO HCA NONCPeUAas cHna pPaBHOMEHO pACiIre-
ASNRETCA MO NOMEPLTHOMY COuellni CredkL.
4, OnpeaennTh LMHAOABITER  KaCATCARHOE NANPTAHEHHE B LIBENACDE 334 a4y ¥
arp, G, eemy @ 48 o :
hnweny, (T, J,.‘ma; -t R VN TR
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29. M1apHBie HARpAXeHHA nNPH u3rude

[pu novomyd ypasuenu# (57} u (64} MOMHO BLUHCIHTH HOPMank-
1oe HAMPSKeHHe O, i KacaTeqbHOe HANDMKEHHE T, ANs Ja10008 TOUKHU
NICIepeYHOr D CeUSHAS, €CAW H3BeCTHs! MarnGawmHii Momenr M u nome-
peunast CHa { A 3TOro CeyeHHs . HaHGU.Hbme:e HMCeH IO 3HAYCHHR
g, Gynet B BOJOKHE, ganlofee YAAJIEHHOM OT HEHTPaTbHOR OCH, B HaM-
Goaliuee 3HAYEHHE T,y OOBIUHO ¥ HEATPAILHOH OCH. B GonnumbcTBe
CTYYAEB NMPY TPCEKTHPOBAHUH MOML3YIOTCA JHHIE HAHOONBITHMH 3Haue-
MHAMH O, B T, [OJYUEHHENH TDHBEIEHHLIM Bhillle cnocoﬁﬁom,' ¥ paz-
Mepbl TIONepedHbIX ceueHull BanoK MIPHHUMAIOT TAKUMH, YTOOLL ¥/0BJIeT-
BDpHTh YGIOBUAM

== [r].

{UJ;} = EG ] H {:rx;!)max —

max ——
3acch mpeanonaraeTcs, Y4TO Marepuas OXHHAKOBO CONpOTHBIstercsl pa-
CTAMKEHHIO H CIKATHIO 0 YT0 (0] uveer opno smavewve. B npotuBuoM
Cy4yae YC/IOBHA TPOYHOCTH :
Upy pacTHAMEHHA KB CHAETHH 2y o 12
ACAMEL OniTh  YAOBIETBOpE-
ikl OTHEVIBHO, H TOrjdd mo-
TyuaeM

(Ur)rnaxﬁ{al npu pac-
Taxerud; o,) .| < [o[opu
CKATHH.

O1HaK0 BMEIOTCA ClydaH,
xorfa peobXofuMmo clenathb
Gosee NOAPOOHEA  aHANH3
HanpsKeHud H  BRWNICIHTD 15“1:
riaspme nanpsenta. [lo- %]

7
¢

KA#eM TaKce BHUYHUCIEHHE
ans 6ankn, cBOBOAKO Omep-
TOW W Harpy>KeHpoH nocepe-
aune {puc. 1i2}. Jlas Touku
A, nexameit yinxe gefiTpant-
HOA OCH B TOTepeuHOM Cele-
{IiH M4, BEIWUMpE! jAlpa-
HEeHHH O, U Tyy=T,x OLpe-
ASMAWTCA (10 YPaBHERHAM
(57) n (64). Hapuc. 112, b K &/

ITH HANPSDKEHUS ToKaSan pie. 119,

JelCTBYIONEMA  HA OeCKO-

1EINI0 MaET 2/TeMenT, Bil-

pesandpft w3 GaqkM Yy Toukn A HX  3HAUCHUA JCTKO  ONpeIGHs-
10TCs 0o apgadeddaM A B Q. Jus GeCKOpe 00 MATOTO SUCMEIITH MUXHD
(penedpett NIMCHCHNAMI pAlDAKeNHH ¢ U T, B PasAHIIELY TOUKEX,
I NGO ZONYCTATH, YTO 2ACMENT HAXOAUTCA B OUHORCOHON HOHHICEH-
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FOM COCmafriid, T, e, 4TO BE&THUHHLI Ux 4] Try DOCTON HHL T0 BCpM 'paHaM
JTeNMeHTA. TE]KDE' Hanpmcermco COCTOMHKE WTEMEHTE KOHSYHBIX paaMe~
poB H3oGpameno na puc. 40, a.

M3 npeabiaymax BRBONCE (ca. ¢Tp. 47) Mbl 3KaeM, UTO HanpAXends
RO rpausiM 3AeMCHTA, RLIPE3AHHOTO ¥3 HAMPAMKEHHOr0 Tead, W3MEeHRIOT-
CA ¢ H3MEHEHMEM HAMpPapAeHHs STHX rpanell B 4TO MOKHO TA4K IOBep-
HYTb 31eMeHT, UTO OVIAVT CYWECTBOBAT JHILT, HOPMASBHEE HanpsxKe-
HHA {eM. cTp. 50). Takue wnaupasienus rpamell HasLBAOTCS [AAB-
HbIMH  HATIPABNEHWAMH, @ COOTBETCTBYIONUIE HAUPIKEHHA — 2AUOHbIML
HOApwcerusmu. 3HAYeHNA STHX BANPRKeHud B RaHHOM CYyde MOMHO
HaKTH U3 ypeBucuvit (31} u (32) noicrapoBKoil B 3Te yparnenns 5 —0.
Torga me! ncayus ’

Sun= 5V (F) 478 ™)
Umin:% — —l/(%r-)z_i-riy‘ | . {73)

HeoGxozume 322 1eTnth, Y166, pacIsiriBaolee HATpAXKe e, ag, . —
CiKuMaoee. T'E2d [VIABRRIE HANDMMEHNH, HaUGOIBIIee KacaTedbHOR
HATpAeHne B oo TouKe NOayaHm M3 ypabHenus (34) (oM. c1p. 51):

e e L A I - (7a)

Jis copefenenus HATIpaBJIeHHA [1aBHGIX PATIPAXKeHH T MOXKHEO BOCNO/b-
sopatkest Kpyrow Mopa. dorg suementa y Toukn A (pue. 112, b) cootper-
CTRyWUl Kpyr Mopa unoxasam wua- puc. 112, ¢. Basp paccrosuue
OF=0, nDF =T, NOIYyYdy TOUKY D, onpelelsdomyio HANPsIKEeHq,
AeffeTBY:0lIME L0 TRANAN bC B ad aneMenta. OTpesck OF GTIOMen B [o-
MOHHTEILROM NANDABICHNE 6, DF BBEpX, TaK Kax 0_eCTb PACTATHBAIO-
plee HaUpPSDKEnHe, 4 waCaTeabible HANPSKERHS T, JeHCIBYRIMe Mo
EPanAM bc u ad, AQoT APy, BPAmAIOLYI0 1O YaCORCH CTpesKe (CM. CTp.
71). Touka D onpesensier Hanpsikeuus, ReHCTBYOWAE NO rpauaM ab
¥ (¢ SJEMEHTd, N0 KOTODWM [IOpMalbHEE NATIPAMeHMs DaBHH [0,
& Kacare]bpbie nallpiEeiBa OTpHUATedAbHb. OKpYKHOCTh, MOCTPOEH-
nas wa Auaverpe DD, onpepenser o, =+ 0A no_, —~ —@B. Us toro
e n0CTPocHus OMpefleNisieTcs yroa 2, W RanpasieEue o,  ua
puc, 12,5 monydaerca usmeperrem ¢ or oCH X 0O HATlpaBJAEHHID ABH-
Henua yacosol crpenkr. Koweuno, 6, nepieninkyaapno o, ,
Basig ceneive mn cnpaea ot rpysa P (puc. 112, 4} ¢ paccmorpen
roury A, pacnosomennyvio Bpiue HEHTPAILHOM OCH, pafieM, YTO [a-
IpAacensist, ACACTRY wulke na senedt abed ¥ roukn A, GyLyT nampasae-
HBl TAK, Kak yKkasano ua puc. 112, d. Coorserersyonmit kpyr Mopa no-
Ka3an na puc. 112,e. Touka D onpenessier nanpamesnst gis rpasedl ab
u od sneMenta abod u Touka Dy — HaFpKeHHs MO rpaHaM ad wbe.

21 TOABHHIE HAMPHWEHHA TPH H3THBE 115

Nroa ¢, onpelenfiouiui HaupaBacHAEe O, 1071KeH GLITh H3Mepeil 1o
nAIPaBAERHI0 ABNKCHHA YACOBCH CTPCAKH OT BHewljiell HopMany K rpa-
yi aff WK ¢d, KaK NoKasano Ha puc. 112, d.

Ecny BosbMeM TOUKY #a HEATPATLHOM €108, TO G, MOTYYAETCS PaB-
HEIM HYJ0. DVEMEHT Y 3T0A TOUK Y Gy 6T HaXOAHThCH B COCTOS HEH THCTOT O
capura, [nasume wanpameuus Gyayr hanpabjenbl DoJ yriom 45°
K OCM X H Y.

Moo nocTpouTh JBe CHCTeMB! OpTOIMOHAJLEBIX KpPHBHX, KaCaTelb-
Hbe K KOTOPHIM B J060i Touke 6y1YT UMeTh daupaB/icHHd [viaBpbiX Ha-
npaXKepHd B 3T0# Touke. TakMe KPHBHle HASKIBAOTCR MPACKMOPUAML
nonpaxcenud. Pue, 113 nokasmpaer TpAeXTOpuH HanpRmenufl g KoH-
conbHoH Oanku mpAMOYTONbHOTO CeyenH#d, HArpyMKeHHOH Ha KOHIe.
Bre 214 KpuBsle nepecexaloT eliTpadbEbill Ciioi mog yrnoM 45° B uMeoT
rOpH3CHTAIbHOE H BePTHKAAbNOe HAlpaBjieHue B TOUKaX, Tje Kaca-
TEIbHBIE HANDANKEHHA <, , PABHL HYmo, T. e Y BepxHefi u HKHEd

Vﬁi ! _T &l >%@<;§
/‘\.\ Z?

/ - - < /\ Z = = A= z

Ao N N W et

— H\ 1‘ NINA .
> A - 7!

Pue. 113, Puc, 114,

nopepxuocTeil  Oanku. Tpaexropuu, paoliue panpasiepun (0.} ax
(pacTaenne), #300paXKEHBI CIVTOLIHBLIMK JHNUSIMA, & IYHKTUP HBIE TpaeK-
TOpUH ONpeAet™ioT Hanpaesaenus O . . Ha puc. 114 nso6pament: tpaek-
TOPUH M 3IUOPEI PACTPEISNICHHA HANPSKE RN 1451 0, 0 T, 110 HECKO)LKHM
MONepeYHplM  cEUeHHAM CBofolno onepTofi NpAMOYroabHOR Galikh,
HArpYiKeuuOH paBHOMepHO pacnpedefeniod marpy3xoi. cro BuAyo,
4T0 O, MMeeT nanbofibliee 3HAUEHHEB cepelpe, rie HaruGalouHi Mo-
Meyt M ABIgeTcH BAHCOABUINM, A Ty nakbolibiuee Ha ONOpax, rae
Aefieteyer mawlonbimas nonepeusas cHma ).

[Ipr npoexkTupoBanHH GaOK kMeeT 3HaUEHHE YHCAEHHO HAHOOMB~
Uian Bendduua 0. M3 ypaBrenns (72) momno Bujiets, uto A1A gauboniee
YALIEHHLIX PaCTAHYTHX BOJOKOH, rje CABHMIa HeT, TPOAOIhice HOp-
Maldblice HATIpAMKEHUWE ¢, CTAHOBUTCH IJABHLIM HANDRIKEHHEM, T. e
0, a =0} ... Has Bosokon, Gauaknx k meltrpaikyoli oCH, NPOLOTH-
111ie Hanpsxenns ¢, Mesbe, deM QUi Kpaii gux Boaokod. OLBako 3lech
AEHCTRYET ellle KACATENbHOe HANPHAMeHUE T, ' AAUDDKenHs o, 0
T,,, AeHCTBYIOIIME BMECTe B STOI TOUKe,MOryT AaTh MIABHOE HAMPSKeRHe,

') HecronuKe NMPEMCPOB HOCTPoelHA  Tpackyopuli naupsmenni  pazobpado
L Wagner om Z, Osterr. Ing. u. Architekl. Ver,, crp. 615, 1011,
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onpelengeMoe yYpasHerHesl (72), KOTOpOe YMCIeIlIo MOKET OiiTh G0,1h-
e HanpAKeHNA B KpaiineM RoaoKue, B Sankay npamoyvioumnoro man
KPYIJIOFO [IONEPeYHLIX LeUEHNA, B KOTOPbIX KACATCHH1Ce HATPAKEHNE ¢
M3MenAeTCsl NCCTelleHHO NO BLICOTE SaIKH, 3TOro ofLiupo e iABaeT, n Hg*
npikeAHe (0} BHUKHOIOHHOS Wid HARGOMee YAARENHCTG BONGKHA B ce-
UoHHH € HEII.HGOJILU_II‘IM HarnGaio N movenTon, ecth panGonbiiee HanpH-
HeHHE, IencTBYI0Mee B Ganke. OIHAKO B EeROTOPLIX Gankax, RanpuMep
AV TaBpoBOTo CCYCHHSA, B 1=.':'JTO_D BEX F[]}DHCXOI[HT DPEe3R0E N2 EIIEHEe EE'.JIH:
YMHBl KACATETEROTO HANDAL-IHA B MECTE COTPSIMKEHHST 110TkIT H CTERKY
{eM, erp. 111} riaBroe nanpmKrende, BBIMUCIEHHCE B 570N MOCTe N3 YpaB-
Henust (72), voxer OwTh $01blue HanpSKeHUs (6.). 5 uaniosee yia-
JeMioM BOMOKRE M ACANHO ORTE NPUEATO B pacuer Lipi 1;0eKTHPOBa-
nHK. TS pIILOCTEaUME pACCMOTPHM MpeflcTaRientyio HA puc. 1124
Galicy LABYTZBPOBOrO CEYEHHA C TeMH jKe pasMepaMu, Kak n B az7ave
1-i, cTp. 112, ¥ npH 3ToM JJidHA nposeta == 06 4 u { = 24m. Torua
M, ~3860000 ke cm v Q, =12 m. [lo gopuyne (57) pacrsrusammee
HaNpsKeHue B nanloiee yiaieniomM BOJOKHE pasHAercs

360000.15 Ca
(ijmax :T,‘!GO—“ =482 ge'ra’,

Hnst TOUKK B MeCTe COIPSIKEeRUA NOAKH H CTEHKI TIOqYa6eM CIIeIYI0Ie
3HAYEHHA HOPMATLHOTO K KACATE/bHOIO HAlpsiKennii:
482.26

=g =477 w2 lca®,

Ty =300 Kelcu®.
Toraa w3 ypaBeenna (72) riapnroe Hanpsmenne paBHO

0, =010 Ka'ca™,

OTCroZa BHANG, 470 0 B MECTe COMPANKEHHS TIONKH H CTeHKH 60-
Lie DacTATHBAIOUIEre HANPAXKEHKA Hanbonee YZaleHHOro BOJIOKHE, M
mO3TOMY OHO AOJIHHC ORITE OPRHATC LPH ODOEKTHPOBAHHM,

3ANAYH

1, OnpeaetinTi Tyyay A Tgyip B TONKE HAXOLHMEACS 14 5 cM HUAE HelTPANbEOI oK
E CETEHNY, OTCTORHIEM Ha | M 0T Har pyIReiHTOrG KoHULA KOHCOMA {puc. 113), ecom Bbpco'r;;
R 2 car, LuIpurna b= (Uest w P = 8 ke, Onpeneswrs yroa MEW Y HATIPUR TeiHeM
Crpax B TOH TOUKE ¥ OCLIG X.

- = Blsoen? T b Bt par? -
. _Omﬁf’.rf‘?”, B0xz; car®, Vo =4.5ne car?, 0, =0,34 anc;{’z,ﬂmilj=—ﬁﬂ,34xe;c,1zﬂ.
PO MEIRAY HAHPERJISIAEM Ty, # OCLIO X pabBHdeTcr 857°44°, cuntas no manpabsc-
HHK ABHRMCHAA  qdaconcril CTPeHKH.

2. Onpereantu Tynag H Tpiy HE HENTPAALHGH CH I AODEPEGHUMN CETEHHH, OTCTOM-
ey Ha 0,3 M OT JIEBOH OMo[10, 1714 faTun NpAMOVTOSRHOTO CEMEHNE, DABHOMePHO pa-
rpyaendoil 1 coolHo onepToil Mo KoHLaM (puc. 114). Paaveps Dolrepesitaro ceyesrs
Te X, 470 H B GPeAnaymed aarage: g = 1300 xoio, §== 3 a1 '

Qunieit. Topag = — B2 11,7 w2fea™

8. Qupeacints gamity AEYTappobsolt Gadkar, paccMoTpeHyodt na crp. 116 NpH ko-
TOPOIF {0 chnax OVIET PARHATLOS Oy B VIECTE COUPARERHA NOAKH H CYEHKH,

Crer. =102 ca. )
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30. Hanpsxenua B COCTABRHBIX OaJIKax

B unmenepHOB NpaKTuKe YacTO TNPHMEHSIOT COCTaBpme Gankd, H
panpAmKenus B HUX OCLMHO PACCUBTHBAOT B NPEANOJIOMNENHH, YTO HX
4ACTH JKECTKO COelHHCHBL Tlorja pacuer OyAeT 3aKkmouaThes B: al
[IpOeKTHPCBAHAH Banku, Kak Lelnuod 0aiku, B b) npoexTdpOBAHHH W
PACTICIOMEHHM 3MEMENTOB, KOTOPHhe COeAHHTOT YacTH Oantkn. B nepsosl
¢ryHae npuMensioTesl GopMyas LA Hedbikx OA0K, 8 BaudnHe ocnad-

JEHHE AAKAeiounnMH B OOTTOBHIMIL OTRepPCTHAMY, DPOpesamu 514 [HI10-

HOK f T. A, VUHTHIBAETCH IyTeM yMedbiieHua cevenni. [Ipowsrwerpy-
pyeN TElleph PacyeT MIMOHOK H 3aKAETOK.

PacemorpuM CHauala COCTABNYIO AepeBSHHYw 0anky, moKasamiywo
a puc. 103. Ilpeanonaraercs, uTo INMOHKH, MOCTABASHIRIC MERY RY-
nf BpYCEAMHA, cOCTABASIOWMM Y OATKy, ACCTATOYHO OPOURB! JUISt TOrO,
uTofnl COLpOTHBAATECA CPE3LIBAIOUIMM yeuanam S (puc. 103,b}. Toraa
JIA ollpeleneHiis Bel¥uUubi 7, MOKHO GyjeT NMDPHMCHHTE YpaBHenhe
(37). Jdas toro urolnl yiecTh ocilaliienHe cedenlts UWIHOHOUIILIME Kanae-
Kavy H GOJTORLIMH OTBepCTHAMI, HECOXOAHMO BBECTH B DACYET TOMLKO
IAWTPUNOBAHNYO UACTh CEUeHHA, YKa3aHHYl Ha pHC. i03, c. Torna

7=t @) — o,

[Ipr  HAXOKACHHH CPESLBAIONETO YCHTHA 5, AfCTBYIOWEro Ha
KAMYI0 WIOHKY, MPeITONaraes, yto 370 YCHiHe pPaBHO paBHOJefCT-
Byoulell kacATETbHMX HANpAAedid, pacnpele/leHHbIX B ueSibiol 6amn-
Ke §a ANONIAAM he HEHTPaNbLNOTo Ci1os, 16 b ecTh HIMPHHAE 6ankd n e—
paccTon ghe Mexkay ocsaMH mnonok (pEC. 103, ¢y, Torza, HOOAB3YsICh,
ypaBreHueM (66) M cumMTam B STOM CJIYYae BBICOTY gaskn pasHoll 24,
LOMY 1aeM

2} 3 Qe

‘ 39
S=bt 3 omp=% 3 (75}

Paamepi WIOHOK H PACCTOSHHE € MEKAY HHMH OIKIE OpiTh BRIOpaHDb
rak, utrofel oGeCHedHTh NPCUIOE CONPOTHBEHNIE INTOHOK Cpe3nBania 1
CMATHIO [fO OOKOBbIM TpaksM, a Tak:ke CMATHIO TOPLEBLIX [IIOLET0K
GpycheB B LINOHOYNBIX Kanapkax. [Ipn Takix pacyerax OORUHO T80T
rpyOoe jiOMymeHwe, YTO KacaTibHble HAMpAXKEHHA PABHOMEPHL pacs
MPeAsTMOTCA 10 CPedHeMy CeHeHHIO gb wmonkn I 4ToAaBienie Ha Go-
KOBBLIX I'DapfX (I:OHOK paBiOMEpHO pacrmpeleddcres N0 Naomalll ¢h.
Torpa, oGosnauas uepes [[]1'-! LOMYCKAEMOR ganpEephe Ha cpes Mnonok
i uepes s, ] nonycxaemoe nampsakenye Ha NONEpes(oe CHATHE  ACPE-
BSIHHbIX DITTOHOK KK IUOEOYHEIX KAHABOK, LI0AYYHM Caeldy ollye ypas-
HEHHA A3 ONPeleTeHHd PasMepoB WIIOHOK:
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Heobxoaumo takike ofecnequrs ToctaToy HVI0 COMPOTHRIAEMOCTD CKATh
BAHHIC RePEBsI HHOH BATKY BIDAEL BOJOKOH MedIY 2BYMA iwllonkaMe, Cka-
JBBAWMEE VCHIHE OiaTh OYileT paBro S B BoCHpRNHMAMLAA €ro Mio-
1afiKa paeHa ble—u). Obozuayan vepez (t'] HOOYCKacnce HalpsieHHe
Ha CKalbiBaHWE MaTepHana Gasxu BJAOML BOTOKOH, HOJIYVHM YCACBHE
NP OYHOCTH!

S
e —m =TI

B nonoapenne K mpmopkam umeroTcs S00ThI {puc. 103), coenuustionne
uacTe Gankn. [1pw crsiruBanuy nX BosuuKkzer Mexly YacTaMi Gajxu
Tpenue. [Ipu pacuerax sTHM TperneM o6LUHO TpenedperaoT B 101arawr,
YTO BCsl TIONMepeUnas CHNa BOCTPUHEMAETCS milopkamMB. ONuThl DOKa-
3pBAKCT, YTC TAKUE COCTABHLIE AepeBaHnnle GalKy coalee LeIbHBIX Ha-
JIOK TEX XKe pasMepoB ). :

Ilpr BHIYHC/IEHRH HanpsoKenHit 0, B COCTABHBIX CTANbHBLIX 6aAKAX
HIMH CIIOWHBIX epMax BausiiHe OCHaluieHsl COUCHHS 3aKNellOYHBLIMU
OTBEPCTHAMH ODLIUHO IIPMHWMAIOT BO BudMauWe, NOJAras, YTO BCE 0T«
BepCTHs] HAXOAATCH B ONHOM ¢ TOM e UONEPETHOM ceuenHnd Ganki 2)
(puc. 115, @), u BouHCASOT KAS YpaBrenus (57) 4, maoulany, ocaabiaen-
HOH OTREpCTIAMH. '

[pu  BrvpedenrP  HauGOABIIEro KAacaTesbROTO HATPSKEHHS Tyy
Ha [IPaKTHRe TakXKe NMPUAHMAIT B pacyeT ocaab.eHHe Ceyenus) 3aKie-
NOUKLMA OTBEPCTHANMH, MOXKHO BHAETh, UTO MIOWELD TONEPEUHOTO Ce-
YeHHS CTeilkH O.7arofaps OTBOPCTHAM YMEHBILAETCH B OTHUIHERHN
(e—d)je, rie e ecTh paccTosiHue Mexy [eHTPaMH OTEEPCTHE H d —
Zuamerp oreeperHii. [lostomy N Bomucaes T,, BCTenxie ABYTABpO-
BhX Ga/IOK B OPABYIO 4ACTE ypaBueuda (64) oOmUHO BCTABAHETS Mio-
AuTedb ef{e — d). TIps 310m HeOGXOAMMO 3aMeTHTb, YTo 3TOT chocod
yuera BAMZHMA 0CMa07eHWs 3aKJEHOUHBIMM OTBEPCTHSIMH  SBISETCS
rpyOrd  opulmmkenuer. JelicTBHTeIbHOe  Nie pacnpelieieRHe na-
NpSAEHHH 0X0,10 OTBEPCTHI BeckMa Ciokuo. PaceMorpenne KGRLUeHTpa-
UHH BampsiKewHH y Kpaes OTBEPCTHS OyfeT TNpPHDGAEHO  HUKe
(cM. tom II).

Hag onpelenenus nepepesbiBajomefl cunsl, AeficTBywiuefdi Ha 3a-
KTenKky, nanpumep A (puc. 115, 5), paccMoTpHM 1Ba [ronepednby ceve-
HHAL mn W mn,. BonedctBHe pasHocTr H3ruBasomuy MOMEHTOB B BTHX
ABYX CEUEHHAX HOPMAbLiEE HANPAMENHS O, B COMeHHAX mm W mf,
CyZyT pasnutnwi, H fosc Ganku, sawTpuxosaunsfl na puc. 115, ¢, 6y-
JeT CTPEMHTBCH CKOMIL3WTE O CTEHKE. 3JTOMY CKOABKEHHID Opendr-

1y Oneite, mpoussegenauwe npod. E. Kidwell'om 5 Muurranckow ropuoM koa-
AEIHE, DOKASLIBAICT, YTC COCTABHLIE ACPeBSIMHEIC GanKy uMeloT okoao 75% nmpounocrs
bio CPEBIENHI0 ¢ UJLNLIMK TEX e pd.MEpO.

y OTBepCcTiA B BEPTHEAALHON CTEHKE UMEWTCA B COMouNAX, rhe HPHRICIE b
K 0ajJKe YrOJKH RecTKOoCTH,

am HATTPAWEHES B COCTABILIX BATKAX 119

CTBYIOT CHAE TpeRns K 3akaenka A, Ecan npenelpeds BausumeM Tpe-
s, TO CHua, AefCTBYICILAR Ha 3aKJCNKY, moJyuaeTcd paBHON pasvo-
CTH HOPMATbLHHX YCUAHN, AeACTBYICILEX Ha CeyenHs mn 1 /m n, IofAca.

o MM

17 gt e T
Fus] o3

Yeumue, AeficTBYiowlee HA TOAC B NONEPEUHOM CeUEHHH /11, PABIINETCH
{(cm. ypaBHeuse (a), c1p. 105)

rie MHTerPUPOBAHHE JIOMKHO OWTE pacnpoCTPAIeH0 HA 3AIUTPRXOBAH-
HVIo TIOLIAAL, TTOTIEPEUEOTO CeUerHs nofica, TakAM Xe ofpasoM B mo-
TICDCYHOM CEUEIHH /1 A1 TIoaYyuaeM
M-AM
(_____j d )(de.
z v
Torpa ycuaHe, nepeiaBaemoe sakacntkold A of mosca ¥ crenke, Oyper
PABHO .- :
AM
S=57{gar. (a)
Jz o
[Monwaysack ypabuedwen (50) 1 MOACTaBAFA BMECTO d¥ pacCTOSHHE €
MEMJTY 3AKJENKaMH, NOTY'aeM
AM = (e,

rie () ecTb mollepeupas Ciia B HolepeunoM ceyenud Ganky, npoxond-
meM uepes zaknenky A. Berasnsas B ypasuenMe (a), nomydaen

~7 Lyar. (76)

Huterpan, exofampii B 910 ypabrenue, NPEACTARIAET CTATHYECK A ;\:lcr
MEHT 3aiiTpHXOBAHHON O/omazn MNONepeHHoro CeyexHd (puc. 115,0)

nosea OTAOCHTEMLHO Cew 2. -
JIerko BHAETL, 4T0 A4l Toro, 49T00B 1IPOHCXOAKAO CKOqBXKCHEE

Hoxca moe crennee, 2aKnNellka J1oa#1a OLITE Cpe3ana ne OBYM IolepedHbIM
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ceuendsty. Toaaras, uta cuaa S PaBHOMEPRHO paCTTpeleneTcs o 3THM
CEUEHKHA, MOIY4acy KaCATE1bHOe Hanupamenie B 3HK/CITKE

5 2Qe
t-_—g—ﬂjf—n—-wzj.ydﬁ (77)
4

Cuna S HHOrNA BISHBAET 3HAUHTENLHHE KACATENI e BATI P SKEH 15
- B cTerKe Ganku Mo Jause ab (eMm. pue. 115, D), 4To 100KH0 BLITH npH-
HATO 8o BHHManue. [lodaras, urto sty panpskenns PaBHOMEDHO pac-

lpeledent, H pasdets S wa maomals b, (e—d), nonyvaem
' ¢ ¢
t-_b_l?zr:SdeI (b)

B nobapienwe K 3ToMy wuanpsmKenuo, BO31HKAWCHIEMY OF VCHaHS S,
1epelaraeNore or HosCcoB, OyvieT AcHCTBOBATE B Tol e IIOCKOCTH b
KACATENbHOC nanpsiienre 1T, BOIKHKAWIee 0T HWaruba crenky. Beti-
UHHA ITHX HATDMKCHHH TIOAVYHTCA W3 BLiLeYKA38HHOLO YpaBHeHHSA

{h) ‘nocpencTroM MOACTAHOBEH, BMECTO E ydF, cratmueckoro mosenTa

OTHOCMTEIERC 1iCHTPAABHON OCH 2 YaCTH NIPAMOYIONLHOrO NOTNepeuHOro
CETEHUA (TEURH, PACTIONMDKERHON Bule nocKoetH b, Takum ofpascm,
MEl IPUXOIMM K CAeAYIoueMY yDPABHEHHIO A8 KACATENBHMX Ralpie-
R Ty B CTEHKE O 1LIOWEAN Gb:

ot et Q o
Ty =T 3% “'mmj'ydﬂ (78)

B HOTODOM  MRBTErPad pacnpocTpansieTes Ha 3aUITPHXOBAHHVIO TLNOMA
HOMEPETHOro Ceuehs, NoKasannyo na puc. 115, d. 3nas o, u T, MO-
HOM BHUUCANTL 6 7 O, A48 TOYek mnowldin ab 3 ypasuepih (72)
K {74), KaK OnA0 YKB310 B Npelsily|ien naparpade, a Takme onpee-
JHTh HAMPABACHHA [I2BHBLIX HalnpsgKenwi,

Ha APEALIAYIIHR PACCYKIEHBH BAIHO, YTO TPH GNpejfeleHin ma-
[pAMKEHHH B COCTABHLIX ABYTABPORMX GANKAX /151 YIIPOULENHS BoUHCIe-
I CARNATIO NECKOTHKO AONYIREIHA. IT0 0 HEKOTOPOH CTENeHH YMent-
LIZET TOUHOCTL BRIMHCIEHHA HANPsMeHHH, uTo J0JUKHO ObiTh npRifTO
go BHHI.\;HHHE Ope BHOOPEe AONYCKAaeMuX HANPSKEHHA IAA  cooTaBbimix

40K ).

HEy - R R

- e,i);_ (];)}I;J(I?ITE:[ MO ZARIBAKYT, TITO paipymerHe ABYTABROBHX OanoK ofkigHO MPOICXOIRT
ACACTONC BRAYUTIBARAN CIHATRIX NOACO8 iiH ctenki (om, H. . Moor i

1E 3L )| ) . L H.T e, Univ. of

Ilinoi<. Bull. e 68, 1913). I¥. 0

‘ :}.]f” 1+L_ﬁr£;.mc O IRV TR HIR Gver pacevotpen nroxe. Bananie nirn6a aanienok

1;& pacuptacicime nalp¥edni B ARYTORPCRMX Baakix paceyoTper b A rnoy-

a \fl et llégemeun\,_‘ cip 7, ENOL On names, 910 BEACICTREE 57070

HALTha HANPTIKCHAT I OB COOTHOUen! 8 GajaKax vh A
i : ERIMHRIOTCA | -
AITTRTLOe i G% ’ : ! Ot pnﬁ.rm

g0 HALPAWENNA B COCTABHRIX BAJKAX 121

JANAYH

[, Mepensumay Ganka (puc. 103} coctoft 113 aoyx OpyChCE NRAMOYTOIEHOTO
EOTMEPLUHOre CCUenHi, COCOHHEeHH X u.u;m_llma.xm.

O;}pﬁﬂE."ﬂlTb CREANBARIYK CHLTY, JACNCTRYIOHYH Ha UITONEKY, kacdTedbHOe 1d-
pSUKEHHE T b IDOKKe g LANIeHHE Ha CAMBALY HIollaqt ee SuKOBHX rpchﬁ,(‘r.th_t -
rpyaKa £ 5= Ont, wrpuea OaaKn b = 12,5 ¢, peicota 2h = U cx, RuPAYA WHOHKY § ==
7.5 o, BLICOTE WKy 20=26 £ 1 PACCTORHHE MCKAY HEHTPIMH LIAOHOK e=27,0 .,

31000-27,5

3= — e == 031 s2
(hotaem. S 7 i
KacuTensroe HanpsKenie B IMACHKEE CYART
S X
=T = o == 1] Kefea.
T BT 75125 el
FABCHE HA BIMHALY HI0UIATA BOKOBOI TPAHH paBHHCETCA
8 10331 -
S S Y K2ioud,
e 12,53 7 R

2. OnpefenuTt KaraTanhHOe HANPAKCHHE 00 HeRTpaeHONY cnowo Banka, cTenKa
ROTODOH MMEET TOAIMARY 2 ca o pweoty 1,25 @, modca cocTosT HMa ABYX HAP YTOAKOB
1305 15000 12 4, ec,TH IONHAA MOnepeuHasd CHAa B cefieHYl aBHAETCH 60 sx., Onpese-
JUTE TAKMKE KACATRNLEbE HaHpH}KEIIFIﬂ B 3aKACTRAX, le]K[JET[,‘IHIOH.LL]X_I[OH{.‘Q K CTERHES,
e IMAMETp STHX 3aKaenoK pased 2.5 cu w miar e=10 cur (pue. 110).

Pewiesivie. a9 RaGULs pasMepoR uMeem:

=3
o= 2127 4245 4 34,958, 35%) — 803 600 e

{e=—15
CraruueCRintt MoMErT MONORHHL CEUCHUA OTiOcHTeabMo HeRTpanonof OCH paben
h
a

g ydf = 2%5 : % 4 2.34,5.58,35 = 7980 ex’.

t)

B oM pemucacnu 34,9 cu? ecTn proulall TONEpedHoro CRuelnd yronwa, 749 Iy

BCTY MOMENT HHEPILAH RIONLAAH CENEHIU YTOMKA OTILCHTEIbHO UCH, HPUXUIIHULEH 4eped

ero LenTp THKECTH NapaiielsHo nclTpannbon ocu OagKi, 28,30 o — paccrosnle

LCHTpa THMECTH KAXKAOTO ¥ruaKa oT refiTpaNLHON OCH ?_Eiﬂ,THT‘I, Bee gt aneue RAKHDIE
MOWKHO B35t W COpPasounukda. Temeph U3 vpasneHHda (B4} noaynaew )

60 000 - 7980

g D Pd
(TerJmax == 7805 &0 288 KE[(:.H N

Ecam UpHMEN BO BHHMARHEE 0CAaGEANE CTEIKK 3AKACIIOSHEMIL OTBEPCTHAMY, To

(r}'xjmax = E-."_E-H.QQS == -.;%-293 == 397 rca,"mﬁ
Yowane S, nepolanatioc Ha ofUY JAKIENKY, nu ypasieio (76) Gynet
GO OO0 104973,
—— e 3040 e
5 503 600 -

Kacareauhse HanpTGKCHIs 13 3AKICHKe ([aX0dny 0o ypaserio (77)
3040.2

T - W "l dle f\-al"(.';}ﬁ-
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3. OnpelennTs O,,,, B TOUKAX CONGUNET ob, OTCTOALEro {puc. 113) na paccToansu
85 cu oT meliTpaTuHOE con, eoe paMepr Caakd Te 3C, IO B NPeblAvINe 3agane,
Q=560 000 x2 u usruGaoWni MoMenT M==3.10° woci,
Pewwenne, Vs ypasnenns (78) nvicon

_ _60ooo g e "
Tyx= T 503600 ngU?d—f—SSl; = 248 gglcmt,

310055
*= 503600

206 se'om?,

—_
. o ) .
Cryax—= 2—1 +l/ f—-}- 'r;x;— 369 galcu®,

4. OupedernTs cpesbmannyo CUITY B 3AKJCH-
Kax, CCClnindiomux IBa PERECE, MOKAIAWHLIX LA
Puc. 116 puc. 116, ccnm MNOMARL Nomepewnorc cevenms

DLEOTO  penhea F == 62,5 ca?, paccroanie ot no-
AOIIEN PENBCA IO UEHTPA THACCTH Cro NOHCPEMIIOrD CEYeHMN ¢ = T, oM, MOMCHT

HHEPIEHE QAL AGIeNeYHOre CouSHR g PCIThCE OTHOCHTGALHG OCH, ITpDXO,-]HHIEﬁ Hepes

Er0 HeHIp TAAECTH ¢ W MApaiiCiabHof och 2, pawen 1562 cad, PACCTOAHED MEMIY
BaKAenKaMg ¢ = 15 cu u monepeuyan cina Q = 2 s,

12000-15:62,5.7,5
2 3(1862169,5. 56,05  °o¢ &

L&
Z 2

Omsapit: 5=

FJTABA V'
H30IHYTAJ OCb bAJIKH

31. NuddeperupanibHoe YPaBHCHHE H3OTHYTOH OCH

Ilpu pacuere Ganox uHKenep OOBMHO KRTEPECYETCR HE TONBKO
HaNPAKEHHSME, BO3HUKAIIMMY oT JAefCTBYI0IIHY HATPY3OK, HO TaKKe U
nporufaMy, BL3bIBAEMBMU FIHMH HATPY3RKaMH. Kpome T0ro, BO MIOTHX
cAyYaaX CTABHICH yeaoBHe, uToOn nanboAbmWH nporu6 He Hpesocxo-
JuJ HexoTopoH HeCoJabuiol 4acTH npoJera. '

[Tycts kpuBan AmB ua puc. 117 usoBparwaer opuy ock Batkunocne
narufa. HMarub umsieerT mecTO B IACGCKGCTH CHMMETPHH BC/IEACTBHE TOTO,

4 £l 75\3_
5- E}?“ "':f" aﬁ-ﬁ-

T i ]

& g

Pie. 117,

YTO MOTepeunLie CHNEB JeflCTBYOT B STOH e ILTOCKOCTH. 2Ta KPURas
HA3LIBACTCH H302HYynof ocuto aaxu. [1ag Toro uToOul BuBecTl AH(deped-
UHAJLHOC YpaBienye 5TOH KDHBOH, BOIBMEM KOODAHHATHEIE OCH, KaK
NOKA3aHO HA PHCYHKe, B NpeliloloXKeM, UTO KPUBH3IA H3CTHYTOH OCH
B 060l TOUKe SABHCHT TOJILKC OT BETWUHHBI H3THOAWOUIETO MOMEHTa M
B 31GH ToUKe !). B Takou cmyuyae 3aBHCHMOCTE MEXK]Y KPHBE3HOH H H3-
FHOAIOUWIHM MOMEHTOM GYAET Ta ke, 4TC M B Cilydae yHucToro HarhOa (oM.
ypasrenue (96)), ¥ Mbl NoayuaeM |

_]_ - ﬂ_f_. . {3)

r T EJ,

Yy Bawawde nomepeynoll cudn va KPHBHIAY GYIET PACCMOTPCHD uuéxe {EM. napa-
rpap 33). Byher moxka3zamo, YTo 5TC BJIHAHHC MaALo U UM MOEHCG TpeHebpeds,
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Urabni RBBECTH BHpaKenne, YCTAHAR/IMBAONICE 3ABUCHMOCTh MEMJY
KPUBH3HOH H QOPMO KPUBCH, MBI PACCMOTPHM 2B CMEKHWX TOUKH
t /7, HAXOJIAIIAECs 1A [-10301"14}-"1"01‘1 OCH 1a PACCTOAHMM 43 OXHA OT ApY-
roi. Ecau yroa, KoTOphit KacaTeTbHaA B ToMke m 00pa3yeT ¢ ochmo ¥,
DUO3HAYNTL Yepes h, To ¥roa MEHIY HOPMALTAMY, K Kp}[Boﬁ B TOYKAX
Hom Gyier di . Touka O Tlepeceuennd sTHX HOPMATeH Adet LEenTp Kpu-
BU3HLL B OlpellesaeT AIHYY £ paduyca KpueHsinl. Torza
. 1 |d
dS——!dﬁ H r—'—_‘ai]; (b)
JUHEIIKE YKA3bPAOT, YTO ME PACCMATPHBASM TOILKO UHCJEHHOe 3Haue-
ime Kpupu3nel. OTHOCHTEILNO 3HAKA CIOAYET 3aMETHTh, YTO WariGaro-
U_I\H'i:rf AOMEHT B yp&EHEHHH {a) [IpHEHMASTCH nU«']O?‘KHTEJTbe[M, eCTH on
BLI3BBACT HCKPHUBIEHHC, HANPABACHHOE BOrHYTOCTHhIO BBepx (M. cTp.
63). CoeaoBaTeqLHO, KPHBH3HA TIOAOKUTENLEE, KOIDd lienTp KpUBHEHE]
HAXOMHTCH Bille KpuBcii, kak Ha pHc. 117, Onuake jerko Ruiers,
[TO f1pH Tarkol KPIHBH3IIE Yo fi YMeneinaeTes npd Nepetenenud TOUKH
m o kpneoit or A k¥ B. CnefloBatean o, NOAGKATENLHOMY TpUPALEl D
dis cooTnercTRYeT oTpruarteanHoe di . TakuM oGpasoM, uToOw HMeTh
HAAIEKAUIH 3HaK, Ypasuenne (D) neobxciNMo HANUCaTh B TAKOM BHIE
1
T dse (©)

B mpaktuucek#X OPHAOMKEHRAX NONYCKAI0T HHIb OUeHb MaJble nporufur,
¥ MBOTHYTas 0Ch Ganxy sBliAeTcA BecbMa NONOTOH Kpepsoil. B Takom
CTyuae Mbl MOMEM MNOJOMHTh € NOCTATOMHON TOUHOCThIO, UTC

e — _'d?f .

[Toncrarnss sTH NpuOIUKEHELIe 3uAYeHHS BMECTO dS M | B ypasuesue
(€}, noayuaem

' - T
PR {e)

Torna 53 ypaBueuus (a) 11axoauM

d*y

E-;zd—ﬂz—ﬂda (79)
Iro ecte AudepennmBantiioe ypasueline H3oTuYTOR oCH bangu, #
a1e0n HAMTH AedlopMallin 6anKu, ero BYXKHO NPOMATErPUDOBATDL B Kajk-
JAOM UacTHoM CJyuae, ,

HeodxoanumO 3aneTHTB, UTO 3HAK B YparRHeruH (79) 1aRHCHT ot Ha-
APABAEHHN KOOPIHHATIHX ocell, Hanpuvep, ecnd Mu npuses y Hodo-
AKOTeIbHEBIN BBEDX, TO HeelXONUMO NoJOMUTS:

iy

= -2

oy
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pMeCTO ypaeuenust {d), B Mpl TMosnyuaeM B TNPaEBOH UYacTH ypaRHEHHA
(79 maoc BMECTO MHHYCA.

B cayvae BechbMa ruSKHX CTepxieH, B KOTOpPbIX MPOTHOH MOTYT
GLTh GOMBLIINE, HeAb3A MOAb30BATHCH YilpoweHdsMdA (), ¥ Mbl 0/ bt
NPHGCTHYTE K [OMOILB TO'HOTC BhIPA:XKEHHS

S
f— bl
; )=arc ty '-\dx..*"
Tora
~ Jdy d*y
| M _"d arclg '-.\E}E) de rﬁé f
it S i ¢ AT
+ kdx

(CpABHUBaA ITOT PE3YabTAT C Y[PaBHeHHeM (&), Mbl MOMKeM 3aK.II0UNTL,
4TO VAPOUICHISA, [OKA3&HHBE B Ypasdenwn (d), pasHosnaymusl Acmy-

fduy? » .
LIEHHD, YTO BETHYHHA ((ﬁ B 3HameHaTene Toupod dopMyas (1) mana

0 CPABHEHUIO C SWHANEH H MO3TOMY eio MOXHO IMpexedpednb').
Jubdeperuupys ypasheune (79} mo x H NOJL3YACH yDPaBHeRUAMH
{(50) u (51}, noayuaem

El Y, (80)

[Tocaelree YpaBHerde WHOIA TPUMEHsETCS TNPH  Onpeenendy npo-
rH0OB G4ileK, HECYUIMX PACTpPeAeetiyio HArpys«y.

32, Maru6 6Gaiku paABHOMEPHO PacnpeicNeHHOHR Harpysko#

B cayuae ¢snbo0no onepmol o DABHOMEPHO HUZPYHCEHAOE OaAK
(prc, 68) warubawpuii MOMeHT B KakoM-1H00 NOTepetsoM CeMeHHH M,
OTCTOAUeM HE DACCTOSHUK X OT JeBoH ONOphl, DABHAETCH

_gx__9¥
M=% —"
i Audepesnuaniuoe ypasuenre (79} nonyuaercs
Ly dfy gix | gx?
Eliga=—F1T5%"

Ny Todnoe grpaxene () AR8 KPRUNISIE DPHMOIANOCE NEPBLIMA CLTEAOBATE/TMA
naorgyroflt ocn, Owo npaMensaocs, manphvep, Jl. Diaepos s ero spamMerpToil patiore
Eiastje Curves, aurduficKAIT Hepepod KoTopoil 661 oy Ginkosar i [sis, oM 20 erp. 1,
Hos6pr 19033 o ow, Takke 0TI Toemomenwn o, MeTopud HAYyKn O ConpuTub-
ALnH matesnadacs, nepesodl, 14957, crp. 4.
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Yuuoxan ofe uacTH ypaBHeHNd Ha dy u HHTEIPUpYA, TOJIYYaeM

d i . 2 .
Bl 2= 251 ¢, (a)

Tde T T4

rie C ecTh NOCTOAHHAR UHIECPHPOBAHHS, KOTOPAH Ofpeledsercs TaK,
YTGOB! YAOBJIETBODHTL YCJAOBMAM 9TGH YaCTHON 3azaud. Mul 3avedaeM,
HTO YTOM HAKJOHA KacameNhHOH K KPHBOR nocepefnse TponerTa neted-

el
CTBHE CHMMOTPUH paBen By, [To1aras Ej ={ npu x= —12 , MBI TaKHM
ofpazcM noayuaem '

et
C= 24 -

¥ ypaBaenke {a) Oyler -
dy _ qix® | gx® | gl? \
.E-"zcﬁ——'_,i'—+'*§“+§§“- (b}

Bropoe unrerpuposartc faer

- gl gt plx

I:Jzy_—l—zh'—ﬂ-—[ﬂﬁ——}—(:l. (<)

Hoas mnocTosinpas HUTerpHpOBamnA onpejlenseTcs H3 YUJIOBHS, UTQ
npor#d a onopax paven wyaw. IToscTapass B ypaBuerue {© y=0 =u
x =0, naxommm C, =0, Toraa ypasuenwe (¢} nosnyuaeTcs B Takom
BHIE

y = %i% (B'x — 20 1Y), | (81)

ST{E €CTh YpaBreHHe OCH CROGOIHO ONEpPTOdl H PAaBHOMEplIO HArPYHKeH-
Hoil Ganku. HauGomwumit mporu6 stoli Ganku dmeer MeCTO, OYEBHJIHO,
nocepeaune nponera. [lofcrasnss B ypabuenne (81) 1=10/2, mp
Takam o0pa3oM HaXolLam

o ogh

Ypax™~agy " w7 -

max T 284 sz {82J

o

HauGonbmmit yron warmoua kacateabuoi K KPHBO#H HMEET MOCTO Ha
JIeBOM KOHIe GaikM, rfe OyTeM NMOACTAHOBKH B ypaeuenue {b) x =0
HOayyaeM
dy’ g

(cﬁ’, wax | HEJF," (83)

B cayuae pasrosiepro nazpyocernoid xoncoan {puc. 118, ¢} narubaw-
LRH MOMEHT B ITOICDCYHOM CEUEHHH mA, OTCTOALEM HA PACCTOSNHHH
OT JIEBOTC KOHIA, DaBHACTCA

[ris
M= G5

1]

29] K3TUE BAAKH PABHOMEFHO PACUPEINEJEHHON HATPY3KOH 127

i ypapuesue (79) nomytaercst B takon Bhae:

.y &y gyt
h“’rﬁﬁ“ 2

[lepBOE WHTETPHPOBAHWE HaeT
dy g1 d

EJ. =% +C. (d)

[TocTOAHHAA WHTErPHPORAHUA HAXOJAHTCA H3 YCAOBMA, YTO YIOJ Ha-

KJOHA KACATENBHOA K KPHBOU B 33,enandoM Kohile pasey nymao, T.e
dyidx = 0 npu x =/. Todcrasand 3TH 3Hade-

pig B ypasnense (¢ ), naxomum | d 7 2
gt 71 Tf![rilililnllllﬂi 2
— B yre—z — Z
P a/
Brepee WHTErpHpOBAHHe JAeT A1 NENETRNNR AR .
Efzy=§-—qi;—x+0,- (€ " 1y
Pac. 118

[Tocroausas C, nafilercst H3 YCADBHA, UTO _
nporud B 3allefagHOM KOHIE pasen  HyJaw. Takum o6pasow, noj-
crasnas B ypapHeHue (&) x =/, y=0, noayuaem

gl
C, =%

[lopcTaBnga 510 3HAUCHHE B ypaBHenHe (), HAXOIHM
o 1 z 2
= (X' —4°x 4 31%). : 84)
¥=grs, ) (84)
D10 ypaBieHHe NPeACTABASET USOTHYTYIO OCb PABHOMEPHO HATPYIKEH-
no# KOHCOAM,

Ecjn BMecTo npaBoro Kouna OVAeT 3aiefan JeBbid, Kak MOKA3aHO
ha puc. 118, b, To ypapBeslie H3OTHYTOH GCH, OUEBHIIIO, MOJYUUTCH
OyTeM [OJCTAHOBKH B ypaBdedue (84) /—x suecto x. Tagkum ofpa-
20M, MBI HAXORAM

b= iy (0 — At o 6, ()

3AHAYH

[, PasuoMepRO HAMPYIKEIIAS CTAhHAS IBYTARpODAS Gankd, CICPTAs Ha Koniax,
iIMCeT MporKd mocepeanie Mpoaera f = 0.8 cu, a yrof HaiiIona KACATETLHON 1§ KPHBOR
Ha woune pasmnercs = 0,01 papuana, llaftn pmcory A Gaage, cen Bandoasmeg

HODMANBioe HATIpFKeHHe NpH RaruGe pasuasieres o = 200 kz/cu?.
Petiionye, BoeuoasayeMea  RIReCTHWME  Qopyynayl
aogh 0 gt glt h
e i = o ¥ = o
f=w7Er, pAET,  Tmax =g 9]
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M3 nepnnix aBvx dopyyn Mbl HAXOARM

_ I as g,
-I—BE_— T =0,8-100 n [ = 235 ¢,

Torza BTOpas Gopmyaa jaer
gt 3ED  3.2.10°.0,01
&, I 256 '

lloacrasada sTo B TPETLIO QOPMY.TY, HOAYyUaeM

o 212002386
T3gaoro,0f ot

2, Csolofno ORepTad W PABHOMEDHD HATPYMEHHAR JepessHHaf Ganka wBal
PaTHOTO HONEpesHore ceueHna kmeer npoaer { = 3u. Haiitu vanGoauini mpornd,
BCMH {0 g)yay = 70 Kefem®, E == 10° wofemt® u g — 500 we/ u.

Omegem, [= 0,78 cat.

3. Onpefesirs BRCOTY /t PABIOMEPHO HAr PyKEHHON I CBOGMIHO ONEPTOH CTAlLHOL
psyragposoil Samxi, uuenouel Npoter 3 4, ecAn nanboslilee HOPMATEHOE HATPAKENHE
paero 1200 ke/em® 9 nauSoanipn@ nporud f =025 cu.

Omuaem. B = 45 ca.

4. PapHOMEpHO HarpyMenHas KOHCo.b IPOJera [ nveeT uporid Ha KoHLE, paBHBI
0,01 /. KakoB yrosr nak/oHA KACAT@RRHO K MPOFHYTOH OCH Ha KOHLE?

Ormeem. ¥ = 0,0133 paguana.

5. Kakosa anHiia peacHOMepHO HArpyKenuoil KoHCoad, ecad nporuf Ha ceoGoa-
HOM KOHMLIE PaBCH 2 5 c# I YTOq HEKMoHA KACaTenbllod K H30rHyTOH OCH B ToH 3Ke TOWKe
paseH 0,017

Omgem. | = 3,33 x|

33. Tiporn6 cmoGorno onepToii GadKH, HAIpyXeHHOH
COCPENOTOYEHHBIM TPY30M

B 5TOM CAyYae MMEOTCH JIsa PAsTHaHLIX BoIPAmeHUs LA U3ruban-
mero MoMeHTa {cM. maparpad 22), COOTBETCTBYMOLIEX XBYM YYaCTKAM
Ganka (puc. 119). TTostomy ypaBnense (79) fnf H3UrHYTOH UCH L0K GO
ObiTh BANUCAHO ANS KaXKIOTO ydacTKa. Takum o0pasoM, Mal MOJyUaehs

o &y 2y
a— &—=tp Eizmz———é—x pH  x =a
;J‘é —
e & 12 H
i > o i Pb
P f;sz_jj-_- — %P (x—a)
Puc. 119, mpu yZa.
Hurerpupys 3TH ypaBHEHHH, NOAYUHM
L, d byt _
!:Jzﬁ-:_——w?{—g-k(: opH x"sa
bl {a)
dy  Pbx*  Plx—ay

EJ, L=t —+C uwpu xza

R3] UPOTHE BAAKH, HATPYWKERHAOH COCPELOTOYEHHEM CPY30M 129

Tak xax ofe BeTBH R30THYTON OCH JOMKHBE HMETE 0DILYIO KaCATeNEHYI0
p TOUKE TIPIVIOKEHHS CPY3a P, BbUUENPHBEACHHLIC BbIpameHus (a)
A8 YO8 HAKNORE AOJMHL! ObTh paBlin NpH y=a, K3 3TOro Mul 3a-
K, TI0TAEM, 1T MOCTOAHILE HHTETPHPOBARIA PaBHBI Mex 1y cofod, T, e.
C=C:. Bononuag Bropoe nuTerpupopanne u noicrasansg C syecto G,
(OIVUaeM

Ejzyz—-‘Dé}xs-[—Cx%—Cz npH X =4, ]l
. SR GY
] LI SRRy |
EJzy;—%’i—umb—.m—j—Cx - O, npu x;_—za.J

Tak ®aK ofe Be'RBH H3OLIYTON ocu uMeioT O0KH NPOFud B TOYKE OpH-
JOIKeHUd Tpy3a, TG Ba Bupawenus (b) nomKkpn ObiTh HIerTHYHL IPH
x==a. H3 atoro caenyer, uro €,=C,. OKonuateabno #aM ueolxoiumo
ONPEALIITE TOALKO JBe MocTosiHBEEe C H C,, & ATH 3TOrC ML HyeeM ABa
VCAOBHS, & UMEHHO, MPOTHG Ha KaXKi0M M3 ABYX KORNOB 0alkn pae-
usieten Byat0. [loactapasa B nepsoe U3 evlpaswennii (b} x=0 u y=0,
1A XOAHM

C,=C,=0 {c)

TozcTasasa Bo BTOpOe W3 Bumpaxeruil (b} y=0 u x={, noayuaem
_PbL PR PL(E— Y .
C=%—w= & - (d)

[TogcraBnss snauenns {¢) ¥ (d) moctosmibix B ypashexua (b) and
H3OTHYTOH OCH, 110JY HAey

Ely="% (* =0 — ") . 1=a (86)
H
EJzyﬂ%(I”-—ba—x”)+fﬁ-&;:-§-}-s— upu  x =a. (87)

[Meppoe ¥3 2TMX ypaBHeHH{ aaeT nPOrHOLI AN JEBOro yuacTsa OalkH,
a BTOpOE JaeT IPOTHOLI IS IPABOTO YUACTKA.
Tggcraraga suademde {d) B ypanuenns {a), n0iydaem

., d Pl
Ed oy = sp ({*—b*—3x mpu x=a
I (&)
ey Ph ) Py —af .
RIS T — 3y - EOT T e rza

M2 s1ux ypaBHeHMH MOIKHO JICrKO BHYHCJANTE YTOR NAK/IORA B 000
TOuke H3oruyrof ocu. H40To HAM PyXKHB 3HAUeHHS YIVIOB JIAKNICHA EA
Konpax Gansu, [logcraBass x =0 B nepBoc u3 ypabBHeHHH (€), x =/{

3 O Tl Tarsrmirel wm



130 HANTHYTAR 0L BATRH fen v
BO pTOpoe 1 ofo3wayas YIJAbL HAKNOKAa Ha COOTBETCTBVIOUIHX KOHULAX
uepes #, u f,, noayuges ')

. Ef_if ___PF} (-0

Bf’(dx)x:u_ BiES, (83)
_{ayy  _ _ Pab(it+a)

"e—\cﬁ-:}x:;“* GIFT, (89)

HanGou bl nporu6 MeeT MECTO B TOUKE, Mle KacaTelbHad K B30T
RYTofl OCH ropusonTanbha. Ecau a>b, kak na puc.119, 1o nanGonbunaii
nporuf 8yler, OYeBHINO, Ha JeBoM vuacTke GanxM. Mo somes naiit
MonoyKente 3TOH TOUKH, NPUPABHAB (IEPBOe U3 Bhipaxenwii () nymo.
loria moayupm

e — 3¢ =0,
OTKY/a
V!B I {f)
Vi

X==

OTO eCTh PACCTOSIHHE OT JEBOH ONOPLl 10 TOUKH, COOTBETCTRYIOmE
HanGonwemy nporuby. Jlas Toro ytofer malry HanGoMLILKA Tporud,
Mbl MOACTABASIEM phipaxenne (1) B ypaenenne (86), xoropoe aaer
3
O L:L L b?)*
Ymax ™ 9]"”3_&"(2 .

)

Ecau rpys P npHIoMeHr 1jocepelune npovieta, TO Hanbonbumi npo-
rué OyIer, oueBHIHO, TAKXKE NMocepefnHe npoaera. Ero peanysua mo-

!
JYUHTCH NOACTaHOBKOH b:? B ypaBHenHe {g), KOTOpOe AaeT

(90)

Us ypasrenus (f) MokHo 3ak1i098Th, 4TO B Cavuae ofHol cocpego-
TOueHHCH ik Hanbonbwgl npork@ HaxoauTcst Bcerda GIM3K0 K ce-

!
penude nposera Gankd., Koraa b"—uf, OH —- IOCEepPEeLIHe [poaera;

B MpeferbHOM cayyae, Korja b BechMa Mano H P HaxogsTed OOH3Ko
K Oflope, pAaCCTOsHUe X, ONpelejseMoe NPH IOMom ypasHedus (f),

{
paBHAeTCs 7l ¥ TOUKA, COOTBETCTBYVIOUIAN HANGWILIENY Nporudy,

1) Adnf TOAGTHX KPHBEIX, KOTOPBIE Mbl HMECM B (DALIMHCTRE CIYRACN, VI HAK-
nowa B 10, MORHO APHEATE BHCACHHO PARHKME Vrhab 1OBOPOTA KONLOB GaAK: L
H3rHOE, HPHNEM YTUbI CIHTAKTCE NoA0KINT.IbIbIMI, 0CIH TUBOPOT HPOLCXAAUT 1o Ua-
COBOI {TPEKE:

34] OMPEIFAEHUE ATOTIBOR TTH MOMOUIE SNOPH HITHBAIOUKX MovMEHTOB (31

OICTOET OT CEPEJHHB MpOJeTa JNHUIE H3 pPacCcTORAHHH

Tj-az—%=o,077 L.

BenencTsre »T0ro npornG mocepefufe npovdera npUGIH3HTENLHO Da-
gell HanbobireMy mporudy. Urtole! nonyyuTk nporrd nocepepude npo-

?
aeta, MOjcTaBaAem B ypaBhenue (86) K=

b
(v L= gy (3% —40). o1
a=h

H HAXOQHM

PasnocTs tporutos, onpefenfseMux mo Gopmynam (g} u (91) B naudo-
qee HeOnaronpaATHOM cayuae, T. €. KOUfla b npuaOanmaeTess K Hydo,
COCTABJISIET JIAMD oKoA0 2,0% wuauboabmerc nporuba.

3AQAMH

. Hailtu monomxenre rpysa P {pie, 119), ecan orHomene yucAeHnsx aHauexni

YIAOB HAKJOHA Ha KoHoaX 0aaKH PAEHACTCH E_L!=T'
z

Omaem, o= —?— I

2. Haiita paanocts, nagfoaeirero mporufa v poruda nocepemuae npomera 6aaxu

{pie. 119}, echm b= 235
i

Ortigerr, 0,040 TET,"

3. Haftth uanGoaemnil mporn® Gankd, noxazansoll sa pue. 119, ecng Baaxa
HMeeT ABYTARPOBOR CedeHHe ¢ BrcaTof 2oa H IOWAR b0 NoNepeyHOro ceded s 33,901 %
a=3d6u b=24 mu P = B0 xe,

4. Karos Syacet HanGoabwnll nporifl, echi 38yTaBpoByd Balky B Mpeamfymies
32]24€ 3AMEHHTE Jepessnuoi Oangoll, uMewimel noDepedinoe ceenne 2325 ou?
Molyae YOpyroorh A AepeRa MOKHO OpHEATE E= 0¥ wayom?,

34. Onpepencrue nporuOoR APH NOMOLIH FNIOPLE H2rHGADIHX MOMEHTOR

I paghoaraaumumeckidd memo0. B npefpaymix naparpadax 6xuto mo-
Ka3aHo, K&K MOMKHO IONVUYHTL H3OTHYTYIC och Galkiu NyTes HuTerpi-
popanus Aubdepednnansyoro ypasnenus (79). O1HaK0 BO MHOTHX Cly-
uagX, B OCOOEHHOCTH, KOrid HAM HYMHO 3HATL cKopee Npored B oni-
perenennoil ToOUKe, ueM ofmee ypaBHEHHE H3IOTHYTOH OCH GalK®, Bh-
UHCAeNpe MOKHO BHAUMTENBHO YIIPOCTATE NPH [OMOULH 3MOPH H3radalo-
IMX MomeHTos. Hume caegyver HaAomedwe 310ro eroga l).

-

Yy MMprvenenie 3n0pbLl HACHGAIGIEK MOMCHTOR K BEIYHCICHUE Dporedos Ganod
110 paspaGorano O. Molir-oM, ¢u. Z. Architekt. u. Ing. - Vor. (1lannover), crp. 10,
1868: cu. Tarme ero Abhandlungen, etp. 294; unrtiposaiuan wa crp. 13, TleawSusi
METoT Ghi7 paspafioran uesasacumo npodeccopom C. L. Green’om, Unlv, of Michigan,
1874, Kaxcercst, uro Biiepmeie 3107 mer Gein npefiiowen Sl Venartom. Cm. ero
SdMeuurng B KApee Navier, oTp. 72 1 79, unniposaunnse na crp. 103,

5*
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Ha puc. 120 AB npeactasaner 4acTh H3orHy 1ol ocw Ganku u a,b,—
COOTBETCTBYIOMN y9acTOK SNOpLL varkbalomnx soycutos.  [na cyrem-
HbIX TIONEPEYHLiX CeueHHs OalKn H& pacCcTOfHMH ¢S OAHO OT APYTOro
OynyT nepecekaTkca nocye H3ruda nod yrvaom df, u ys ypasnenus (b6)
HMeeM

M

1
dﬁ:? ds :E:J’; ds.

s 6anok, npusesaerblX B COOPYHEHUAX, KPHBH3IA OUEHb Mala, K Ml
MOYKeN TIpEHATL dx BMecTo ds, Torla

M
EJ, dx. (a)
C rpadmdeckoll TOUKY 3penus 7C 03HA-
Y4ET, YTO SAeMenTapHuli yroa df mexs-
Ay 4BYMA MOCAeI0BATENBIILIMY PARHYCA-
MK HIH IBYMS NOCICUOBATENbHBIMIL KA.
CATYIEHBIMA K HBOIHYTOR OCH panyacT-
CA 3alITPHXOBAKICH aneMeHTApHON [L10-
waan Mdx smiopsl H3rubanioux mMoneH-
{ TOR, NOJENEHHOH HA XECTKOCTb IPH M3-
[ ] rude ). 210 6yieT cnpaBejuuBe a8
i KaKJOro S/eMeHTa H, CIel0BATENBHO,
» YTOM MEXKLY KacaTensHeMH B A H 5 no-
i i ; NYYUTCSL  CYMMAPOBAHHEM  3EMEHTOB,
: onpefeaseMrlx  ypasaenueM {ay. Torna

==

T. €. YrONl MEXAY KacatelbHeMd B ABYX ToukaX A B B usoruyroil ocu
PEBHAETCA AOLIATH 3MIOPE. M3rubaiouilX MOMEHTOB MEWIY COOTBET-
CTBYIOWHME BEPTHKANAMH, PA3IENCHHON Ha MECTKOCTH [pH H3ribe
OasiKH,

Pacemorpus Tenepb paccroanne tousrn B uzoruyToh oM o1 KacaTeb-
ol AB’ 8 Touke A. Ilpunomunas, 4to H3orHyTas och Hanku ecTo NIo-
CKaA KPHBAf, YKA3aWHOE BHILE PACCTOAHHE MBI MONKEM WSMEpPuTh Mo
sepruxkani B3B8, Orkioverine, TpoOH3BEIEHHOE Ha 3TOM PACCTOSHOH H3-
ruboM snemenTa mn GanKn M 3aKIIOUCHHOR MEXKIY ABYMR NOCAEROBA-
TEABHBIMH KacaTelbHbIMU B /R U /1, PABHAETCH,

. ."1I-"ri'll.1.f
- ellim e Y
xelli=x EJZ .

I'paduueckn 570 D3HAYACT MOMCIT ZILTPUXOBANHOR Toouainm M dx

") Iponepaa  pasmepEoCcTe, UOJIVYABN: «fY — painaHax, T. €, uTRJegenoc
ygean, M udx — 8 e o ox, B, — 8 (welea®) e,

n
Puc 120 ﬁ:S %M dx, (92).
A =

23] ONPEXFARMHE OPOTHBA KOHCOAH TPAGOAHATHTRUFCKHM METOROM 100

OTHOCHTEABHO BEPTHEAMHM, IPOXosell yepes 5, Mojenendsli na £4J,
Hnrerpupoeadie laer NOAHBH nporud BB’;

n
B — ;_5;7; XM dx, (93)
A

T, C, paccrosaue 3 of KacaTeldLbHoH B A paBHAETCA MOMEHTY MACaiy
£170DLL UBTHOAIOMIEX MOMEHTOR MKy A 1 5 OTHOCKHTENEHO BePTHKAMH,
rooxolsliell uepes £, TIOJENeHROMy H4 JKeCTKoerh npu uarnbe EJ,
[pu nomomp ypasnenn#t {(92) u (93) B KaxAOM YaCTHOM CyYae JIETKO
SIOMCHO BHIUNCIHTh Y TOA HAKIOHA KACATETLHOA K [BOTKYTON OCH U Benu-
uiiity Iporufa s modoy nonepedHoM Cewery, CHayaga spl BEMHCIAEM
abcomoTpe spauenua O u f, 3arey, B34B LONOKATEALHEC HAPaBIEHHS
KCOPAHIATHBIX OCeli, Kax VKazaio na pHe. 122, wmer cyntaes NCBOPOT

L it
7t

: 4 |
IR
H ‘ ‘ dARtE
e Pl L
Frasdinr,
Bede £ 08 T
g I
[] 4
a/ A
b it L | ¥
—»—Ig 4 l—(—;
| A
Fapafiog Apiscartan 2epacond
e 4 rrrers 8 O
FAGGEGE 7 &y FAGaLE £

Pac. 121,

KacaTenbuoll K u30rayToll ocH MOJCHKUTETbILIM, eCTi OH ITPOHCXOAHT
10 panpapnengld JABWKCHHS U4COBOH CTPEMKH, H nporut Baaku nono-
HUTeLHLM, ECJE OH COBNAJLaeT € TNOMOKHTeIbHLIM  HAIPaBICHUeM
0CH 4. DTOT MCTO] BLIMCICHNS dedopyatui Oalkn HA3LIBAETCHA epagho-
GRUALTIHECKLLAL REMOJ0M,

Bouueaesne wuTerpaios B ypasreruax (92) u (93) wacto MOXKHO
YIIPOCTATE SPH 1IOMOIUH H3BECTHLIX (POPMYJI, 1O KOTOPBIM OMlpeLen A10TCs
Maomand ¥ UeHTph TamecTd uX. Heckonbko qopMys, KOTOpHE BCTpe-
YAKTCH B IPHACHKENHHX, naHo ua ppe. 121

35, Qupeneictue pporuda KoHCOAM rpalPoaHANMTHYECKHM METOLOM

B cogvipae  KOHCOIM ©  COCPESOTOISIILIM  rpy30nM  Ha  KOHSe
(pite. 122 ¢) smopa u3rdbamiipX MOMEHTOB [0Ka3aHA HA pHuc. 122, 4.
Tag g KacaresbHad B 3aleMAHHOM KORIC A 0CTARTCHA HEU3MEHOH, TQ
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PACCTORHUS TOUEK W3OTHYTOM OCH OT 3TOIl KacaTeabHON SBAAI0TCH Ael-
CTBHTENbHBIMH TIporubamu. ¥'roafi, Korophifi cocrapasieT KacarelbHas
K W20rdYTOH 0 B B ¢ kacareabHolt B A, cornacho ypaprenmo (92) 1)
paBuseTca

oLl
L
Y

7 Pl e .
—z—— b=Pl grr=gy- O

o
Ay
b |

" [poru6 [ peycasercs B3 ypasnerns (93)
KaK MOMEHT MnomWajiu o, OTHOCHTEALHO
ocH bby, paspeneduwmfi wa EJ,. Torna

i 2 ! s
fzpf‘ﬁ'ﬁfﬁ::ﬁ' (95)
Nna wakoro-1ufo foNepeuHcro ceyeHus
i Yrod [NTOBOPOTA OTHOCHTESIBHO OCH X
ecTh Mmomaie m' r'aq, puc. 122,86, moje-
qaennaf Ha £J,. B cayuae monoro#t kpu-

BOH, Kax, HallpHMep, H30rHyTad och Galky,

Yron HOBOPOTA MOMET OpITL NPHHAT PABHBIM TAHIMEHCY YIvIa HAKJIOHA

KacaTenbloll K KPHUBOH, M MBl NOJTYUAEM

dy PP (1 — x)?
U=d_x=25..'z [1_ [ ] (%6)

[IporuG y B TOM e TomepesHoM CeUenHH eCTh MOMEHT Milomalu m'n'aaq,
OTROCHTEILHO m1'A", pasfencHusit #na £J, (ca. yparuenue (93)), Paabu-
Bas 37y MAOALb HA IPAMOYTONLHUK H TPEYTONBHUK, KaK VKA3aHO Ha
PHCYHKe, Ronydaem
1 x? Px®2x P ey
_ = N ) NI S T et ——
y EJZ[PU Yty 3} .EJz(.’Z 5 ) ©7)

5 KOHCOMI C COCPEAOTOYCRHBIM IPY30M I B MONEPEUHOM CEYeHHH,
OTCTOMILEM HA paccTosiudH ¢ OT onopH (puc. 123, 4), smiopa us-
rHOAIUIAX MOMCHTOB IoKa3aHa na puc. 123, b. ¥roal maxiomz W
nporu6 AN waxoro-qubo CCYCHHS CI€BA OT TOYKH MPUIOKEHUN rpy3a
CpelensioTcs 13 ypabueuuit (96) u (97) ¢ 3amenoil ¢ BMecTo /. Ilig
KaKxoro-nubo ceueHhsi cnpapa of rpy3a usrubaloumnil MOMEHT B Kpu-
BH3H2 PABHBL HY/IO, CIELODATENBHO, 3TA YacTh BaliKH OCTACTCS Mpd-
MoH. ¥rod Hakdopa ABAAETCA NOCTOMHHEIM K PABHLIM VIVIY HAKIOHA
& D), 1. e. "a ocHosaunu ypasnedns (94), PcY2E7.. Tlpors6 B kaxon-
an00 TMOMePeYHOM CEUCHHH /7 DABHSETCST MOMEHTY Iomain Tpe-
YTORLHWKA @ d OTHOCHTEIbHO BePTHKATH r'n’, paspeleRHOMY HA
E£J,, aT0 maer

L P2/
y:ﬁ;_g—(,«,m—ﬁc). (98)

'} Oit IpHHEMAETCR MOJOAHTEIBIBAT, TaK KAK BPAILCHHE NPOHCXORNT 10 4ACOBON
CTpHIKE.
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B cavaae koxcoau ¢ paBHOMEPHOH HATPY3KON HHTCHCHBECCTBIO @
ipnc. 124,0), v3rubaionuii MoMeHT B KakoM-THG0 NONepeuHom cedeHnd
pit it PACCTOAHKMK X, OT 2afenaHioro KOHIA DaBdsfeTCH

f— x)®
J'FVIE __q( 2 ‘.) ,
i usoGpaxkaerca nmapafonofi a,db wa puc. 124,b. ¥ron wawaoua B
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Pre, 123 Pue. 124

KAKOM-NHO0 DONEepeyHoM ceyeHuw Ha pacCTOAHHH X OT OOODH, M3
ypasuerus (92), pasusiercs
&
dy__ 1 g’q‘(i — X ¢ {2 g X
==y, | 72 e = (Jx—b, +50. (99)
1)
¥To1 HAKJOHA Ha KOHIE DOAYUYHTCH TyTes TOLCTAHOBKH B YKA3aHHOC
ynaBHeHWe / BMECTO X
rli!f\! qzs
uc L 100
(\(IJC/[.(:I GEJZ. ( )
[Tporus B xaxom-1n60 ceyeHHH Ha PACCTOLHHE X OT 33]el1aHHOTO KOHIA
PaBaseTes MOMERTY INIOMAAK Ge,cd OTHOCHTERBHO BepTHKaNW cod, pas-
Aenennomy na EJ, (puc. 124, 5). MomenTt sucMmcdTapHofi nnomwafiKy,
FUIITPUXOBAHHON HA YePTexke, PABRAETCR

gl — )
')__.2_"1_

x—x dx,,

U NOJHBIR MOMEHT €CTh HHTerpas 3Toro Bepamenud of ¥, =0 fo x,—x.

CnejosaTen o, %

b g . LA A
yng-z b} gl (x—x ) —x)ds,.
n
Torga nocne VHTErPHPOBAHUS 1porud B K4KOH-a1160 TOYKE 1a paceTos-
IMH X QT ONGpbLi paBHSAETCS

I B i
Y=sp; 3 % tig)- (101)
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Hng npornGa na xouue, T. €. npu x=17, HneeN

: gl

f-__(!f')x;rZQ"ng - {102)
Ta e 3agaua nomKer OLITE PelieHa MeTOZOM CJOMenid IefCTBWA CHIt.

PaBHOMEPHYID HATPYSKY MOKIO PACCMATPUBATE KAK CHCTEMY OeCKo-
HEUHO MallplX IPY30B ¢de, ykazanHuix na puc, 140, crp. Ha.

3ARAUH

1. OnpegernTe oporEs BopXHero Konua Crofiki, paobpamenoil na pue. 88,
Peuieane MarnSaouiuil Mokcht n RAKOM 2060 TONCRETHION CEURITHIY M7 HE PACCTON
EHH X 0T DBepXa DabBHACTH
Hi?

,'11 TIT m— -'3?2--‘

| . .
rae H—_--?"dl-- 1000 g2 ©CTI, MOAHOE THIPOCTATIUCCKOC daBJeune, [PHInIRILCess

a8 OIXY CToilky, Tlogpayace ypapnerues (93), paxomiy nporr0 bepxa CTOHKN

=0,22cn.

!
{:i xide  HPE O L220000-2°.100°.12
ET,) 38 TWGEJ,T T 245-10.27.1

L
2, COnpenesute  Bporal o YTOT 22RI008 RA KOINIE ROHCOAH, H3OTIYTOR HapoH
ct A fpue. 125).
Oiecrn:

o M dy) oM
et = =57 \& )™ TET,

3, [lnc mepensnnbie npAMOYTOIBHLIE GATKH, 3aiteThie 1@ JAenom Koaue (prc. 126),
U3rBAKTCA MyTeM HATLKCHHA COATA HA NpaeoM Konue, Qupeleants Ananerp d 6oara

1 4 = -, -
==—=N = ;
,-[f 1‘3 - o e "“

Puc, 123, Pre. 126

raxiM obpaaoy, 1Tols kosddniugenT 68300aCHOCTR OAA  JCpeBAHRBIX G2M0K W laa
cTaanitore H0aTa 6blan camuarensl. daigge Gaaow £~ 1 a, pucota A=20 ca, mapi-
#a b—=15 ca, JAomyensemos walpamerde Iad cfagd [o]=800 rxz/eu® 119 aepesa
[qj:&fj o emt. Crnpegcaiite npornd 037105, ecaH PACTATTFBAKCLRE MANPANKCHNE B
BoaTe 800 wafca®.

Fearnite, oo Foecte cnsa, JeficTnyioilan » 0oare, 1o ypatieiHe I onpe-
Jetenan o Ovaer

ip 6pr 8uo
ad Dyt Ty T
OTKY A2

2
d=—=1.13 cu stoo?fl:gogm_

Torga, nasn [=10% s/ca®, noaydine n3 ypaencuns (95) npornd § — 0,267 o

a61 OOPENEAFHHE DPOCHEA CROBOIHNO ONEFTON BAJIKH [0

4, Kakapo 10Tmne Guith vpapreme ook Gpyea ¢ u3rnba, ecai JIBHBYMEBACE IO
{nvey TPY3 [P OCTAeTCH HA OAHOM 1 TOM 3Ke vpomne (pe. 127).
Chleeeh,
. Bi?
W = Ef?; .

5. Omperetuth L07YCKaeybh 0pornud SaIRA, MOKA3ANHGE na Pue. 125, exm aano
QOTHCCKAENOE HanjIfene l7]. OnpeieanTs Takue hporud L4 KOLCo. 11, HarpyaCHHOH
ra wonue {puc. 122},

;o 2ol

Ompene. 1) [==57— 2 T ER

6, Kpyrapiii ainck ¥ paghyvea R (prc. 128) BH3EIBAET B TOTKOM CTATBHOI Ixo.nf}cm
':o;[m]-m(}}(;fl TPHTAAIEH A MArITATHEMA CHJTAMI, PABHOMEDNO ptl(‘[lpC;gEﬂCHI[blh!.H c I_I!I-
TEICHANOCTRED § K2/ ep®. (nIpCaeniTh AThiy CBDEPC',EHE!]I yactn AC HOAOCKH T HahBoi s
yzec tranpameRne ® nell, comy = 00625 o, R=70hcnuyg=1nraa

Pne. 127, Ppe. 128,

Pesgerie. JLutHY CRoO0IHOM YacTA NOAOCKIE MO0 ONPEACARTL K3 YEIODAT,
yro B Touxe C KpHBU3LA, BLI3HMBAENA® DABHONECDNO pACNPCICICHRON HATPY3IKOH 4,

I
AnTA GhiTh panta B [TosTony

gt _Efy
2R

UTKY A
J—
;RET
- SO —Z =T y ok
I— 'r R 0,83 e

Hanfonkmes HanpKenie ofiPEIeTTed 13 vy pakneliusy
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L by 3333 e et

36. Onpeleaenue nporuda cpoBOTHO ONEPTOH DHANKH
rpaoaHLIHTHYECKHM METO10M

PacepoTpum CHydail ceofoTHo onepTol 621K ¢ [Py 30M, APUIOKEH:
b R Touke £ (pac. 129). Dmopa nsrrfaom X MOMOHTOB [IPeICTatiAcT

. . Ergh
Tpeyroastnk a b o (prc, 129 0. Eronson@an pasia —5~ W ero LefiTp

g e a
THKECTH ( HANGANTCS 1 paccrosiian —i- 0T  BepThK&nl bby.

,F"_l

Beprika:toe paceroaane [ kopna B Jo Juidin ADY, karopad SBIqeres
KacaTeqkHON K M3OMHYToll ved B /1, noaydaercs us ypashenus (93)
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H paBHACTCS

1 Pab i1b _ Pah (i4b)
Ei, 2 3 T TRET,

Monbsyscs stum spavenueM, maiigem ¥YTOa HakJoHa # JeBoro Kouua

Gank®, a unmeuno

Bl o D8P UTR)
T GET,  * (2)

‘{TO CoBHANZET € paree mo.yuenrol dopuynoi (88)%). Mlpn suuncnenny
¥Oia nozopora b, xoHua B Ganku {puc, 129,4) mwm sameuaeM, uro
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Puc. 129,

NOBOPOT KOHUZ [ OTHOCHTENBHO KoHUA A Ha OCHOBAHKU ypaBienHs (92)
paBuaeTcs

ﬁ_ Pab
T 2ET,”
Crenosarennuo,
. =f —f FeRU+bY  Pab  Pgh(ita
== 6IET, 2ry, T TeIET, - (b}

MoxXHO Jlath NPOCTOe ToAKoBaHHE Gopuynan (a) u (b), ecnu pacemar-
prBaTth @b, Ha puc. 129, b, kak cBoGonun onepTyo 6anky, iecymyio
TPEYPONLHYIO HATPY3KY, NMPEICTAB/ICIHY TPeYroJlbRIKGN afb. Pe
4KUH#A J€BOH ONOPH! @, 3TOH BOOOpamacnoll 6anky paspsercs

R Pab 4 1 Pab (146

=yt =

R T
Mopobuo sTomy

FPabr (1 4-u)
Rom—5—-

) Saverurn, nro g={-— b,

A CUPFIEMEIIHE TP0TARA CROBOIHO OTMEPTON BAMKH 1359

CpaBilBag 3TH peaybrate ¢ GopMydami (a) 8 (b), MoXKeM 3aKTOUITh,
yTQ Yriw foopota i, v fl, konues geficTeutesipHOR Sanks AL noay-
qaAOTCH HYTEM fenenus Lonepentisix CRA ha KoHHax BooGpamaemoil
fankn 2,6, ®Ha mecTkocTy npw warude £J .. Boobpaxaevan Oanka a,b,
HA3MBARTCS (purnmibrol Grakoti.

Y1o0st BEIYHCAIWTE YLOn HAKJAOHA B KaKOH-MHOO Touke d W3OrHyTOR
ocn (pue. 129,0), HeoGXOAHMO BHIUECTE U3 YIVIA fi, HA Ofope YToa ) mex-
Ay KacatelbEEMA B A U 4, [loapaydck ypaBreHtem (92) ans BeruHCIe-
nus yrna fi, 13 puc. 129,56 s nos yuaem

ef ;
Jg =fj —1 :E—j,z (R, -— Aa,mn).
[Mepewiit maen & cKolxax APelcTanasAeT PeAKIHIO JeBol ONoPk! PUKTHB-
HoH fanxd b, a Bropoil — narpysxy ua stofl fanke cnesa OT Nole-
PeHHOTO CCUeHHa ma. HDSTG?-I}" BEIPAKCHHAC B CKOOKax I]PG,E[CTEIBJIHGT
MONEDEYHYIO CHNY B cCUeRlH ma QUKTHBHOR Sanxu. CnenosatessHo,
VIoq HaKI0HE JLeHCTBUTe hbHOR DANKY B Touke d MOXKHO NOAYUHTL jedie-
yveM TofepedHoll CHI B COOTBOTCTBYIOMIEN CEHeHUH GHKTHBHON OaNKH
HA MECTKOCTD 1Epy HaruGe £J..

Pacemarpisag nporud i B Touke d, Mbl MoXeM BUJAETE 13 puc, 129, a,
uTo

= ce — de. {C)
M tpeyroneruxa Ace mpl nomyuaem

ra— i 4 Rx

CE—“ij.k - E‘rz 1 (d)

rie R1 ecTh peakupst aepoil onopu dmkrubuoit 6anky. Bropoft uaen
NpaBol YaCTH YpaBIERUsE (C) NPeACTaBIfeT PACCTOAHHE TOYKH 4 H30-
FGYTON OCH JIo KacaTenbHol Ae w OHO noayuyaercst U3 ypapHeuua (93)

—_ 1 X
de:l:'_.fz {npowans Aa msa) T (e}
Tloacrapnssa smpawenns (d) u (e) » ypannepue (¢), romyuaenm
1 X
i =E7 (Rlx —nn. Ag,me -l—). (9

Buntio, 9to sulpakente B CKoDKaX MPEICTABANCT HIrHOAWNINH MOMEHT
B nionepedHoM cetendll min GUKTHBHOM Oankd. TakuMm obpasont, f1po-
6 b kakoR-1u6o Touke ¢BoGOHO onepTol §an KH oA YUAETCH JeNTeRIECM
N3rufalomero MOMeHTE B COOTBCTCTRYIONIEM TIONEPETHOM CedeHHH (K-
TuBHofl 6a kU Ha swecTkoeTh N1pu w3arnbe £J,. Hogcrasass B ypasHentie
() spauenne R, uw zayeuas, yTo

Fhyt
nIomads Aa,mn = —z—,
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Moy yaen

y:l Pabx{i+b)  Fbx*]  Phx(P — 02— Y
EJ, 6/ 6 | BIE S, '

D10 ypaBHEHHe COBNAfaeT C ypaBHegueMm (86), Koropoe GbWlo paHee
noAydeHo uuTerpuposaiver JuddepernnanbHore  YPaBHEHAR  H3o-
PHYTOH ocu, IlporuG ans TouKH, paxoidmeiicsi cnpass or rpysa P,

o MOMHO BLUHCIHTL NOANCHBIM ofpa-

7T .r',"__j ] son, l'esyanTar 6yieT, KOHEUHO, Ta-

’J.H IRIANSEERRRANR:BARDNRRI P KOft 3Ke, Kakoil jacer ypasueude (87).
@ Vg o Bujno, uro 1npy nosmomy rpadoana-

NHTHYECKOTO METONA Mbi HCK/IOuaen
T OPOLece HHTETPHPORAHHS, KOTOPLIH
%*" Guin upHMeneH B naparpace 33.
¥

&

H’f”%ﬂ* ; B ciyuae papHomeprc Harpy-

L, Kemolt Gaaku  {puc, 130,4a), M

ngf -},ﬁ;f l 7 7% DaceMarpypaem QHKTHBHYIO 6aiKY ab
b1 rZ %7 {puc. 130,0), HarpyiKerHyIo napato-
) ARYECKHM cerMentoM ach, KOTOpH B

PPue. 134, STOM COYY&ae NPEeICTABNIET SMIOPY

H3rubaonuy momenton. [loanas dmx-
THBHAsA HArpy3ka Ha QUKTUBHYIO 6anKy DapsHsuercs
2 g
R
-

¥ Kamjas Peaklus pasBia g}. Torga yroa HakJoma B Konue aefict-

BHTeLHOH Sankil NOAYUHTes ICtensen rod pearunn na FJ .. Urotw
BEHCAMTD TPOTHO B CEPEIRKC, MLl HAXOMIM H3TUOAIOUIKE MOMEHT B ce-
Pelnne hUKTHBHOR Oajku, KO-
TOpbIH paBHAETCH

gi* (i 3N Bg

2 (? ‘_E) 3R

Torna nporvG mnoayuutca Je-
JIGHHEM FTOro MoMeH1a Ha £J,.
B cnyvae cpofoano oitepToii
Ganxkn AB ¢ napoi chan M,
JedeTByiomel Ha Kovne (puc.
131), zniopa uarubaiomux Mo-
MEHTOB  TpeicraBisier  Tpe-
yroaehHK abd, H300paKeHHbIA
na puc. 131, &. Pacematpuras b
KaK (QuKTHBuyo Ganky, naxofuM, uto monnad dUKTHBEAK uarpyska

My "
pasia -, . Torpa peaxuny pa xoHnax durreBuok Gaax Gyayr PHRBIIL
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-1—{—! I/Ij”. CTIE,'LI,DEETEJIBIIO, )’I‘le[ ﬂOBOpOT& ROIELOE IQHCTBHIRIEHOH

o
fanKH paBHANTCA
Mi
) =
"TEET, (103)
It
M7
U= —3E7, - (104)

IMporud B nonepeusom cedeHnn ma Dank NogyuaeTcd ICJACHHEM U3TH-
faoiMerc sMOMEHTA B COOTECTCIBYIOmEM TONePeYyHOM CeYeHHH m 1,
preTeBHOl fanky na EJ, yro jaer
PorME Mixt 2y Mix/ 2N 105
Y=g7, k?'L_Tf_Eﬁ)'_GEJZ‘\] ) (149}
3AJAYH

1. OnpemeanTh yrisl AOBOPOTA KONUEELIX CCUEHHR H nporalsl mox rpysamy H
B cepeAnne Sanxd, loKasanpol Ha pue. 132,

O
o [_1“..1
g S 8.

a= 22 Asels p
&1 ; b
] a z ' Pl
\:E’

7 !
¥

Frg % &

Puec, 132 Pue, 133,

Peuterige., PHETHEHAA Caska Gyner HETpy®KeNa rpanemied adeb, n10mane KoTOpOA
paska Pe(l — ¢). ¥Yrau TOROPOT4 Ba Kondax OyayT
§ I Pe(l—0o)
91 2 EJz 2

Hport6 nof rpysoM paprsercd
1 [Pc*{f—-s)h Pt c'i Pe 1 _EFC)

Wiee= Fro| T8 2 3| T ELA\TTE
[poru$ B cepeidne H3 ¥PABHRAHA (31) pannaercs
fr R
ey — 4cB).
(yj:c.:fT_%iEJz(SJ <)

2, OnpegenntTe YEAL DAKA0HZ KaCaTGILMbX 1a KOILAX Gasnry, toKasandol Ra

puc, 92
e dy TH .z (fig} D74 1

Coneeitt, | <= = o - = e
dx ty_e 180LJ,7 \dx [ g 4hE ],
rae H — momioe Aapgende ud Jany. '
3, Cpofioane cnepraa Gamka AR narpymend, Kak nOKa3aHo Ha pHC. 133, Hafma
nporub & cepefinte DATKH W yafonewit tipornf; onpedenTe YMAH HAKIOHZ Kaca-

TOTBLBIX i BONUEX Ganmr
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(itiser. () p =0, faee _z_]ir_z_fg__ (@\ - ('f’\ = It
x-::_iu Q'erSEu‘ig d)')xnﬂ dkr"l = SJEJZ.

4. Onpepenuts yraei 6, # 8, & Uporkd b xagou-mudo Momepe94on CEUeRnH Hit
Gaagn, coofoino oneproil Ha KOHLA@X K

& Harubaesanl nzpoit cha Peo (pHe. 134),

i & Petursue,  Harpytse  tuxtHenol

4 Z’S Ganxv yrasana wa pue. [84, & Peakaun
B, # & PABHAICTCH

=

: 1 FPea® o Peb? 2
= — | Ve ] e —_—
J 4 z[:es (b‘re,) 27 3'5"J,

P I Pca’-?_a_Pcb* N By
Pue, 134, R T T(QEJJ

ChesoBateNero, YTAL UOBOPOTA 0, u 0, papnn

Fe G 2 Pe L
b= —C g2 {1 EY 2 po| = r_
1 2;215.!,[“ (b‘f 5) 5 ? ] %ET (3 hz)'

. Fe 2 , 5 & fe #F
b= _"zﬁ.s.r,[?“ =t ("‘* '3‘)] = WEJ, (‘3“' “2)'

!
Cenp a= b= T+ Mbl TOAYuaeN

[
6, e o
SET;
! .
Fean a > 375 T yron B, MeHAET CROIi BUaR, it MPOrHOL nesle GYAYT HaBpABRCHH)

nana, Marnfaouiait MOMCAT B [IOTEPENHON CEaeHHN 7y 1, PHETABHON G4kl [aBRAETCH
Fea® x® x  Fex o gt
Rk g g = | @ | b= n-?-b“ ___.}cx .
o o 3 2 3 3 B

gﬂ&ﬂOEETE‘ﬂhHO. Yypaeppense B3orEyrol ocn Ls Jesoll gacty aelleTBHTENLECH Gatku
YaeT

Pex . a 2 Pex?
= @ L b | e B
y 2£=EJ,[ ( + 3) 5 ¢ } ST,
5. Danka narnGaercs fRyMA NapaMi CHN, KAK ToKazauo ra puc. (35, Onpetennts

OTI0LICHHE ;1-1};1-1‘,.2&&;1}1 Toyra neperfa nAXONTCH na PACCTOANUNK /3 0T NERol OmopH,
=
2 ! 1

Unisern.,

REEREE o
+.H+ H,g_,, %’bf

Pre. 135, Pre. 136.

I L -
6. [ime nocku pasuofi TOMUHHY &, W /1, MEKaMMe OFHA B ApYTOH, HECYT panHo-

MEDITO PACIDCNENCHU YN HATPY3RY, KaK noKa3ano Ha puc. 136, ONpeleants  oria-
weie nanOuAbLIAE HANMPAKERAN, BOSHNKAOUWEX B Kamgold,
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Peuterre, Qe HOCKY WMEOT OJHY H TV e HIOTHYTYIO OCk B KPHEH3AY; TO3TOMY
ik H3rpDapIHe MOMCHTE HAXOIZATCR B TAKOM (& OTHOWEHHR, KaK H MOMENTBL RUER-

3,48
Wik 5% TONEneulss ceuenull, T, €. B OTHOWEHHH hi:h .

T .
MoMedTH COMPOTHRIEHHS HAXOIATCR B OTHOWEHHH hfh:‘ cre/l0aaTeNsHe, Hau-

fOIBIENE HANDAKENHN OTHOCATCA Kak fi, @ ki,
7. Cranhuoi! crepimeds AB uMeer TAKYIO NEDROUATaIRRYK KPIBHARY, YTO TIPU

PLPAMACHAH ero cuaamy P (pre. 137) BOZHIKART PABIOMEPHO PaCipelenexnoe Lan-

gemne 1o Tanee Teepiofl maockoetn MN, Ompee-

ST cHant P, penGxoghMbe A8 BHIOpAMAEHI pl

4

CTCpR(HA, 11 uenGoabyIe HANPMKEIAN, BOSHHKEWO- b !
Qe b gen, ey [ = 50 ¢i, f= 0,25 ¢ v ponepeu- A
|j0e CeeIe erepikes UpeACTABNAST KRAIpAT 0 A % L&D
cropoirei 2,5 car. TR 70 P B,
Pesperstte, Uto6H N0AYYNTE PABHOMEPHO pac-
Pue, 137.

npejenenyoe 2aBaeHAe, NepRouayaisHan KpHEH3Ha

Crepatliy JAMHES ObiTe TAKOH me, Kak B ¥ ceoboa-

1o omeproil  GasK®, UeCymIell paBHOMEPHG pacHpefeseHUYHD HArpy3ky BIITEHCHE
FEa)

aF
iCTBRY Torna Mel HOTYAHM

ere Pl
.’Wmﬂz T E = 'E' * (E)
B 2P £
=g !
I=saTEr, S
Hanfenomae pagprreqnn Ovayt
My Pih ;
Tz ™ ‘“Tz_x’ = S_J: . (i)

Tenepr w3 (R) 8 ()
246 24.2.105.0,25. 2,5
max” TRE T 0.0

= 2400 xzfcu?

u a3 (i)
P==500 xa.

8. Onpegeawrs Npornb f B cOpeinHe AepenmHHoy 6Hanks, waofipakeruol Ha
piic. 72, @, ec;id IOTIEPETHOE CCUSIHE €8 UMERT pasvepw: 255120 e Haiirh naifonsiree
NOpHATBbHOE HaDpsirkenie. .

Omgem, f=0,52 cm. Oy ay=39 rz/cud. . )

Y, MMoneayacs Toi e Sankol, 970 1 B Lipcanaymelt sanane, HaHTn HanGoNLILes
HORMARLIOE HANPEKENUE N MPorHD B CEpeAnte NPUJeTa P YCNORHH 3arpyXenld,
Moka3atuoro A pric, 72, 6

Omseri, F=0, Gpay = 95 el cat®,

37. MeToR cloMeHHd AeHCTBUA CHI

3 pacesmorpends rpadoadalHTHUECKOre MeToaa BHJHO, TG Opo-
FHOL Banxy BRGNS ONPeIesstoTes AMIpoll HarHOAKILEX MOMENTOB.
M3 onpeteresns nowatus usrudainero movenTa (aparpad 20) cie-
Hyer, uto uarnbaroinii MOMEHT, BHI3BAIHHIH B KaxonM-Tndo NonepeyHoOM
concuiy BAJMKH HECKONLKWMH CAROBPEMEHHO NCHCTBYIOUIUMU TTOIC ey
HLMI PPY3aMi, PaBsieTcs CyMme H3THOAIouIHX MOMENTOR, BBSBAHHRIX
5 TOM JiKe TTOTePetHOM CeueHitl KANCALM TPy 30M, AeflCTBYOnINM OTlein
0, 113 3TOre caclyer, 4To 1porud, BLIZRAHAWI B Eakoi-nubo pouke



AUV LA JUE EASTHH rn. v
Gankn cucremoll  OANOBpEMNEHNHO AEHCTBYIOHINX MOMENCUHEIX TPY30D,
MONMHO DORYUUTE CYMMUDOB3HWEM DTDOTHOOB, BLZBANHLIEX B 3700
TOURE KAUMAWM TPY30M 0TAENbHO, MMes, nanpumep, vpasuesusa wuaor.
HYTLIX OCeH A/ CAYyacs, H30OpaMedHbX Ha prc. 123 7 119, mMer smo-
MENM  HORYQUTE URCCTHIM  CYMMHDOBEHHEM NPOFHGLL I8 KOHCOMI
1A CBOGOANO ouepToll Gaku, HeCy-

2
;,/ Z & el Kaxyio-mubo qonepeunyio Ha-
;;//juh-g—-——-jﬁ o Tpy3ny.
o | o B3AB B KauecTse npumepa cayuaii,
;i’“' Z ' £ NOKa3anuell Ha puc. 138, § Boc-
7 z |/ UOTB30BARMINCE YpaBuenasyu {97) u
(98), mbl sakmo¥acM, ure Iporut

}‘g B B papusercs

’ LA A

Pac. 138, o =zzr+tEL %)

MNogoSro stomy apores s D paBuserca
F o ir P Pct
BTEL\T T ) TSET,
[Iporu6 B xakom-muso TTONEPEUHOM CeUEHHH m Ana dacTd DB koHeo, U

Gy et
_ Fe? p o Qe o
=57 %) Y (T %),

B enyuae pacnpesenennoi HATPY3KH CYMMHPOBAHHe Ovier ecrect-
REHHO 38MEHEHO VHTErPHpOBAnHeM, B KauecThe PUMEDI MBI BO3bMeM
Ciyysh cBOGOAHO omeptofi Ganin, HECYIICH PARUOMEPYO pacpeneieH-
HYIO Harpysky (puc. 130), M Bolgpcsdumy YTIBL HAKIOUA 112 Kohjiax u
NpoTHG B cepefuiie Gankn. M3 ypasuenns (a) naparpaga 36 curenyer,
YTO NpUpPAINEHHE ¥ 1MIa HAK/IOKA dlli, Bh3LIBEEMOS Ha J1eROM KoHze Ba1Kn
SNEMEATAPHRIM  DY3OM gelb, NOKa3anHmM Ha puc. 130, papusercs

tx

5 _qab ({16 dh _ab(F —bhdh
P BlEd, 6/ET,

Toraa yroa maksona %, Buisbaemeri Beejr Harpyskel, pasHsgeres
CYMME TIPHpamlensli yIvia HAKNOHa, BLI3LIBAENMBX Hoewu IIEMEHTAMH
gdb or b=0 10 6 = {. CaegoBaTeianHo,

!

R (W

[ - Ul R S

g 5 BIET, JIET, (a)

[Thorud B cepexdne lioayuaeTen i3 ypasuenns (91), Kotopoe Ons0
BureneHo 114 OCIHHOBAHHH Hp('.“ﬂ,l'f{'J..'IC}]{Ei{Hﬂ, yro [‘p}-‘.’i PACHONOMCH
cnpapa or cepeluurl, Kakoh-mquibo JeMenTapuuit rpys  gdb, pacno-
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JOWEHHBIN CIIPEBA Of CCPCAMEB, BHISLIBAET B cepelnue nporud

DAL o ys .
dy) _ 1 =L B — 407,
.x—-,-z- - z

CyMMHDYA NpOTHDEL, BLI3EIBAEMBIE BCEMH TAKHAME SJeMeHTADNLIME TPY-
SEiMH, pacnonoKeHHBIMA CripaBa OT CEPCIHHE, H 2axledgs, 4To HATPY3Ka
Ha NeBOH NOJOBHHE OaIKn BLISLIBACT TAKOQH Ke l‘IpOI‘HG B Cepeldne, Kak
I RArPY3Ka Ha NpaBoOi NONOBKHe, LONYUAEM Zi4 NONHOTO NPOruba

T ordi fogh

— Feal e gpey P G7 (b
f=lh,_1=2 ) gy B — 40 = gqr . b)

He=ey
- L
Peaynbrater (a} # (b) cornaaaior ¢ dopMynamu (83) v (82), panec no-
JYUCHHBIVE HHTErpupoBanveM AuddepeH-
LHANBHOTG  YPABHEHHH® F30rHYTOH OCH. ;____f__yl_' ___,i!!___(_”,*l_f
Merox cnomenua gefcTENA <u1 oCO- j
GeHHO DPHrojeH, CCIH  pachpelenerras
Tarpyska HOXpHBAaeT JRIbL YaCTh [pofe-
14, kak Ha puc. 139. Ilonsayscn Bu-

parkeHHeM, ShHIBEJ@HHLM BhIE A4 (a'y}x_;_, HaitgeM, uto nporub,

) AN
Pue, 130,

DLIBBAHHBIH B Cepelnne HArpyskoll, pacnonoikeduoll crmpasa of
CepeldtL, paBHACTCA

[
] gl dd
7 b .,
. R ;1_5 senr, (30— 407
: S — Bl pr
E D L
; I — Harpyaka, pacooiokennaa ciaesa or ce-
L PEAKHE, BLISHIBACT MpPOrUD
£
:-_ .',.r . qb db . .
‘ L)
Puc. 14 2 . 487,

Caegosate o, NOJHLIH Aporuf B cepennye paBHACTCH

{2
/‘______111 _*'Jfg: (;’hdb {BZZ—'L{)Z}‘[-(‘[?E} dh

1BEJ,

iy (31% —— 4b?).

PaceMotpuu Tenepn PABHOMEPIIO HATPYIKENTyIo KoHConb (pue. 140).
[porud, Brsumaeseil B Kakom- 100 10IePeiot Coue T 71l KN
STEMEHTAPIILIM TPY30M ¢ de, PUCHOIOMEHERIN CJeRa OT cenenus, MOK10
NI T3 ypanuenns (98) nojgcTanosroit gde pueeto P Tlpornt g,
BbI3BBAEMLII 11OJIHOK 1ATPY3K0H, PaCNOONEHHON CaeBa OT MA, pabs
HIeTCA CyMue npori0oB, BLIBLIBASMBIX BCeMII TAKMMH S716MENTAD bIMH



KIOrHYTAH OOk BANKY fra. v

TPY3aMH; TIPH 3TOM € H3MeHseTcA oT ¢ =0 10 ¢ = &

1 (e | ¢
Hi= Ejzé‘T ("‘:_Fc) e=grr 7 -

Hporuf, BosbBaevbl B Kakom-nubo NOTIEPEUHOM CEUEHHU 7111 3AeMeH-
TAPHBIM TPY3OM gdc |, DACTIONOMKEHHEIM CIIPABA OT CeueHHs HaljeTcs
U2 VpPaBHeHNA (?7) NofcTanoBKof g de, BMECTO P i ¢, BMecTo /. ITporué
Y2, BHI3LIBAEMBIH NOANOI HarpysKoi, pacnmomeufxoﬂ COpasa oT ce-
UEHUA, DABHSCTCA CyMMe NPOrHGOB, BRISHIBAEMMX BCEMU TAKHMH 3:le-
MEHTAPHBIMH PY3aMu; NPH 5TOM ¢, HAMEHAETCHR ot €,=X J0 ¢=1

Toraa moamnii NporuG B CeueHun mn GyAET pasen

oyt Ix? xt

IT0 COrnacyercs ¢ panee HaldeHHLIM ypaBHeHue: (101}.

3AIAYM

; _l:rggpgq‘emnj_\_ nporiG & cepeguue Sanka AB, noxazannof na phc, 141, econ
r 7= O Rt == T ke, =72 M, a=3,6 4, b= 2,4 s, L= 2 10% wafon®.

il i | ] T Peigerue, Benepcrshe TOrG, UTo =, Nporud,
: L Sl 5 o
S < 5 PRISHBACMBIN B CepeRHae  Harpyswoi, JAcHCTByouief
- ), Ha JeBOH TOJTOBHEE 0aNKH, HA OCHOBAHHH yPaEHCHHA
{82) pabusieren
pHC. 14]. . (y] ) ! 5 ql.
Ve 257 " BBIET,

Mprorus, pesmoaeat

it B cepeinHe HarpyaKol, pacnoacKeHHOS it
3 i Ha Mpae -
BliHe GanKK, pasnaercs P pato Hoao

)
' gode - 25 gf
(yﬂ-’x:j_” 5 BET, BF — %)= 557 E%’;
z Q0

Hoauni nporn6 pasisercs

() =(y,) ity (15 2 \a! _ o=
x:':'i!- I.xz_j'-j_(.i‘;)x (2 38’! —1— m E—j; == 2,5:’ for:

I
oo

" [2.1Onpeﬂ?.r!_1rrb npari6 8 cepesrne Gaakn, Nokasanywoi KHa pHc. 95, KOra rpys ba-
AHTCH B MOSOMEHIH, JIDE KOTOPOM [IMEET MECTO HaNnO0ILINE n3rubannEii movenr.
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¥ kasantie. Tlpornl MwsHO MOAYVUNTE DPA CoMowly ¥paBHerky (91; m merola oo
£ {
wpeyna IeRCTORA Cii, NOJC18BIA4 B BT0 VpaBHedie b== — — —- Aad olHOFD rpy3d H

i 3
fe== ?-r-é-d LAa hpyroro,

3. Oppeaendte TporHfnl B CEPeHYE B YIVIN NTORGPOTE KOHUSEHX ceyerni Bamok,

FOKA34HHBIX 17d e, 72,61 72.d. Npusatn pas sTux BEgHcacHnil ARV TABpoRYlo 6aIKy
— IR} ! )

¢ Je=25300 cat,

Omoem, Jas Ganku, waoSpamennof <F-a 1,5; (2 M
na pie. 72,6, f=0,3 cx, 0,=000241 pa- .. : %) z
auaga 8 §,=—0,00276 paznaua. |__ A . ]

4. Banka co cBoGofuo  onepToits ;. ‘ o
KOHTIAWH BIFLGAETCR ZSYMA DapaMu cun 7
A0 M, OpIGKeHnEMH HA  KOHIAX Puc. 142,

fpuc. 14§J. Onpegendts yraol I0BOpoTa
RONIEBBIX CEUEHHH I IOAUHEHE NOUEPEUNOrD CENERRH, B KOTOPOM Uporus ARISETCR

14 HO0ALLIAM.
Peuenue, Alcomornbie amayenun yraon w3 ypasuennit (103) n (104) Gyayt

SEJ, VBEF, e l\TaEs v EES
Mpu noxowA ypanxenus (105) saxoium ypaBneme nsornyToi ock

b=

— X g 2 .
Tl '-{——l- y:—.iqi[i.{_{.__._ﬁ) ] — ! x"| _'_‘HHa"’x 1 ___x_ .
; Z BES, iy BT, *
- .I! I| !
; N |5 Tonomenne wanbotemero nporkfa MoKHBO nadiTi H3 5ToM
) ! FPABHEHMH, CCNi MIEPBYIO LPONIBOUNYIC DPHPARHATE Hy .
¥ MFT TN 8. Kaxono ormpuenite nporkGoB Ha KoHI{aX KOHCOReH,
A "z' «F  NpKazagHBIX Ha puC, 143, eco RHTeHCHBHOCTL DABHOMCD-
"-—é—,**:f HOf HArpy3sd OINa M T4 KC B 0SOHX Cayyamx?
Comeem: 7 5 41,
Pue. 143, b, Onpenensts Tpornfsl A3 KONUAX  KGHCOMRd, NoKa-

34HHBIX HA pHe, 73, apeinomarad, wTo MaTepualoM fAB-

JRETCA CTAAb, BbicOTA KAKHOH 6ankM papEfeTcd 25 o 1 nHanbonswee nopwanLioe
HANIPHALHHE DABHO 1400 xz/cm®, Bochons30BaTeC MeTO30M COIOHET|IR AeflcTedA CHi,
Peenue, Bang, nanpauep, cnyuall, npeicrapaeHssil xa pue, 73,5, 3aMeTs, o
fI0JHAs pacnpejenentias arpysxa papnaerca gl==1800 «z, a rpya na KoHUe RaBRYOITA

el
P == 500 g2 = % G!, MBD IMeEN ;/,,
git | PP ATy 77
= gertagr, = vTeET, 7
Mpach B gty Tglth 7
Tay ™= 24[: e :'?.T; P!-—[—T)— !TS g . 2—/{
Hekawuan J,, noayuaeM g Z
f A0S 47300041400 _ ) 7
ToBEh T 842000 25 R
MoanBupm oSpasom tioryT GbiTe PelliCHBl IPYrue Pre. 144,
TP 3a7a4H,

7. Halitz nporud f koma B onconu AB, marpyiKCriof tpeyTomsHol HArpyakof
ACH (pre. 144},
Pewenue, TlpuMennn MeTOR CJAOKENHA ASHCTENS CIVT B NIQABIYACH  YPauieiney
(102) u peayasTaton apaul 1 Raparpada 34, noayriacsy
_oqit gt gt
f= BEJ, 3uEF,  120£4,°
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38. Mporud Gajtok ¢ KoHCQISMH

Mew[;aj;n{a C I{OHCG{!I':}O‘MO}hET OpITn, paziencHa fla ABE uacTil: ©acTh
#iAY OLOpaMiy, KOTOPas womer OuTh paccvaTpuBaeva Kak 0Gamka
€ OHEDTRMH KORNAMH, Y CLEMVBAKNIASCA YACTh, KOTOPAS MOMCT t‘fu’rb
Eg;;gaggﬁge?a}(é@f{ Kohcod, ﬂfm HAJOCTPALHE MBI PACCMOTPHM
A3t Oank m.mmg 01 JCHCTBHEM DABHOMEDHO pacnpeiedes-

I narpysxa g (prc, {15). Banxa pasienena ua gpe yactu ABS u BC

Pue, 143,

W IEUCTBHE KOHCONM 1A 9aCTh CankM MOKIY OnopaMM 3aMeHene mno-
nepeynok cHAol g u napod cut M=ge®2, Mn maxoanw, yro nome

. ) o k
DEUHAA CH/IA HEROCPRACTBENTIO NEPeIARTCA Ha ONOPY H uTO LeobXONAMO
pacCMOTpeTL TONBKO Mapy cul ga” 2. Torja nporkd B KaxoM-TH6C NO-
MEPEUNOM Cenenti MOKLY ONOpaMu NONYMNTCA BHYHTEZHHEM Oporsba
;zlcabmaen-toro napon cwy ga*2, w3 nperufia, BL3LBaeMoro pasnowrepﬂc;

npefeneditoil Harpyskon & (prc. 145,5). Tlo; :
ac € A . i L10aL3yace ypaBHeHH
{81) » (105), s monyuaem o I
Y 2 " oty f *
Y=o (P == 20374 _qelr fy X
ZiFT, ) 1\ F )
ﬁ/rqa NOBOPOTA TIOTIEPENOTO CeveHds B Touke B ponyuaercs 1pu
no.uomu vpasHenui (83) u (104), u3 xoropex, cuuras IIOBOPQT T0-
JOARHTEIDHLIM B HalPABREHHN JBUIKEHAS NACOBOLH
C . T-

o TPEJTKH, Mbl IOV
gl ¢t
TGRS, LT,

Fporpﬁpa) KaKOM-IU6O 1ONEPETHOM CENCHNY CBOIUMBAIMNETOCH KONLA
prc. 145,6) HOAYYMTCst TCUCPD DY TEM C10¥eHH

J 5 iporuda Koscoan (Vpar-
nerue (101)} ¢ mpornGom P (e

{ gat! 8
'j f— q - ('? -
ZAr L ﬂ.‘rul'z 241_—3) JL,

kN

BOOEICTEHE MTODCPOTA NOMNePedllore cenekhns 5.

28] fIPOTEE DAJOK C KOHCOMSIMH 140
JADAUH
1. Onpereanrs npornd n yrod HakaoHa KOEIA C ffr?u‘l}{éi, norazawHol na pne. 147.a.
) Fat ({4a) Yo (20 30)
e 6 feso a2 yypox = —— i —
Oyneem. lpornd 3FT, b RE7,

2. Onpeaeauts NporHG B xontue C, 8 TawKe B CEPEIHIE Meds1y ONopaMy fialKH,

nokazaniod Ha puc. [46.
Pewerine, Yacte Oagkn MEKLY Onopa- 7
b GyIer HaxoAnTLOS B yeaoedAxX Oaake,

'4.*"-—
parpymenHoil enzoft Py napame cui P 7 7 :’;A 2
i P, na onopax, CoracHo vpaBHCIHAN 1) = 7 T4 7
I_ 7
7 vl | 2] 7
'lﬁ;ﬁfﬂ__ Aol e iz A %‘?‘
- L ir | P ﬂ z
RPHN v PN S PR
&
Puc, 146. Pue. 147,

i1 {105) m METOIY CACHKEHEH JEHCTEHS CHa mporkG B CEpefilte DaBlUAeTe:
_ P s . Putt FANTL
=gy, " — %)~ a7, T6ET,
¥ron 0, na onope A nomyuaetcs us ypasaenni (88), (103) u (104}
P~ Pl bl

b = &LJ,  3Ed, B6LJ,"
Ys ypaeuenus (95) npornd na koHue & paenaeTca
Pt
s

3. Banka ¢ KOHCOMBI0 MIrEGaeTcs n oanoM cryvae ciiod P, npunoxeRdoli 13
konge {pHc. 147,q), a B Apyrom cayuae Tod e claof, DPRAMOHEHHOH B CEpERMAE
upoaera (pac. 147,8). JoKasets, 4to 1iporud i youKe D & nepeod cayuae pases npority
na xonue € Bo BTOPOM COyude.

Omoent. B RAKAOM cayqae npornd pased

Fitg
16£7,

4. Danka AMEHOW [ © JBYMS DPABHHME KOHCONAMH Kar DY#KEHA ARYMS pastbiME
citaaMuy P Ha gouuax (pic, 148). Onpejeantt ornomerne, X;{, Opy KOTOPOM: 1) npo-

- T

C ) 4 J 4

Pue, 148 Pae, 145,

r6 B cepepuHe pasen nNporuGy na mofoM komse, 2) npored B cepenuEe pMeeT
HaRDQILINIVI TETHHHITY.

Orser., 1) x=0,1524; 2) x=1/6.

5. Jepesnynar Gaixa Kpyraoro NMOMepeyn0ro CeHns, ONPpTan K C ¢ xoHuoM,
HPIKPCINCIINGIN B A, FECer PARNOMCpPHL PaTICaCHTYI0 HATPYSKY § Ha KOiCOoJH CD
(pue. 14891, OnpedraltTe AHAMETD NOTIEpENTNIOFe CeTeRni I nporub B D, ecan (=1 x,
(o= 4, g =400 s u o] =80 waf cm®,



g - .
) NBOTIMIAA OCh BAKY [fn v

Pewenuz, [Iuavetp wehizercs s YPasHeHNA

qa% agh
o E == IU]

=

Toraa nporu6 na xowue D yailgeten ua Ypasnedus

- ._gﬁ.i_ wle _q'Eig_ —_ qfia " T
S =8Er T RET, = qgy, (e 4- 1),

6. Dhaixg AN [ 1eCer PABIOMCHIO PACHPEeIed HYID RETPYIHY GyTEH-
ClauocTalo 7 {pae. 130). Onpeneants 11uuy Rouconett Tak, uTeBL upéaeHEG nofn-
GoanIiii HIrNGAOMKE MOMENT ©OHT HACKOILKO

7 BOIMOKHO MeHblofM. Onpegesnts npernd a ce-

T PelnHe TPH 3TOM YCIOBME,
H“HHMH%H‘HHHT Peweriie, Nonarad uncaenHne sHayeys Ha-

— b 2> —] reBAMER  MOMEIITOB B cepeAnne It I oILOpax
POBHRIME, Mbl DOIYHACA
=
Pre, 150 & =102077,

[pornG » cepeanne onpenennres na VP ABREHHA

po D qU—208  ga(i—2x)
3BT GES

B ROTGLOM MENRBI MACH DPEROH YACTI OPEICTARIAET NPOLnKE, BHILLIEN LI Harpys-
:\(_m, NeHEN Meway oopanA (vpasrerne (82)), a bTopofi—nporut, me3nipacwui
Harpy3ioll, JCHaled HA KORCOIAX (YpaBERnHe (105,
. ?;quﬂpcge.Tr:rb'lnpornﬁb[ Na Koauax BOnCo e Aia Oa7o0K, TReICTABISHHEZ Ha
paC. i 4 D, €0 QLA DHYMCISHHI OPHRATD S4IKY JIBVT4BNOR
e 2000 emd, F o= 2. 100 wp/cad, Y ABTARpOROTG Cencnn =
Oaeent. e { — gapma Gagku wexay OHOPAaN 1 & — ITHI4 KOHCOMH, TO

— g8 | iqel qr
o= g T SEL, T Tn ) ®
£ = Pa¥l 117Pa3

Y TIET T BRI
Fitg

fﬂ’ --,l' 2f] — 'lﬁm—'.

_ _qaﬂ

39. Bausaric nonepeyHmx cHa HA nperud Hanek

. Brme (erp. 118y npy paceroTreinl tpoOriGos OB BPMHSITO BO B vanle TRt
MEHCTRIR 3rkGatodero vosenta. Jono EHTe TLHEH nporn 6y ieT RH3pay .Tloncpe—ll]l-mﬁ!
E‘.!I.-‘[Oi[ TEPH B3ANMEOM CIRBIME CMeWHbIX NOJIEpeUHRE X CE‘]EIIII‘ﬁ OJAHOr0 OT'HUCH';'C AbHY
Ap¥roro. B pesyLrare HEPABHOMERLOTO pacnpeaedenns |:aca'rev'1[~Hb|k Hapnn{‘emxﬂ
HONCHEMNAIE CETEH LA, NPCe NNOCKHE, CTAHOBATCA HOKPHBIeNREME, k4K (A puc. 151
114 L0TOPOM MoK 3411 #3rUG ToALKO 0T caBnral), DaeMeTh I]oﬂEpE‘IHb[)X ceveHiti n Loy
TPAX TR ALCTH OCTIHOTICSI BERTHKANLIBINH I CKO.’IIBHTO}IHH HO)],pyl"O.\I\'. HOSTOM\-’ Y100
TEAK 10118 KRCATEN bl K 130T AYTOlT 0CH TOMBT0 OT CAR TS paBeH B K.qm:qohtnonepétiyo;x
CCHERIU NTIHOCITEALHOMY CARNTY B GENTPC THXECTH 3TOT0 ceYe g, Odo3nanan rxepealx,;
wpornd ot CATUT:, Mul TONYITASM A5 1iKoro-rubo TONEPC ioro Coen CLqC,E\‘[oiH,Eé

B Hedopanns, Basmpacsian narnGaon MOMBIITOM 11 COCTOHINAS 113 H3aHM-
BRIL TIOHOPOTOU CMEXKHBIN LOITEDENULX CouenHil, nCkMoueHa.

am BAHAHWE OONEPEUHEX CHI HA NPOTHE BAJOK 151

LOPAEHAR 1A V4 HaKNoHa!

dy] (txJJ)J'=D = ﬂ'Q .
&G U @

rae Q/F ecTh cpailiee KACATEILHOE HANPAKENNE ¥y, § — MOIY AL YIPYTOCTI IPH CRBHIE
v @ — gncaedenfi KosdgUUIesT, HA KOTOPW I HYMMHO VYMHOMITL CPOIHER KAacaTenLloe
BaNpsKente L TOro, YTOGH JONYUATL KACATEILHOE BANDAMENNIE B ILEHTPe TAMECTH
pumepemIors cevenitn, g MpAMOYroabROro TONEPeYHOTO CeUenEaG=", {CM, ypasHe-
jiie (66)); BAs KPYrAoro MONepeyHore ceneHus ¢="/, (cy, yparnenue (68)). [Ipu nempe-
]-,-mtanoﬁ HArpysKe Ha GaoKe TONepeyHan cuaa ) cers genpe-
putnnan  dyHELUHE, KOTOpYK MoxuO Nipdepenwrposarh
1ok, Toria ®piBiEHA, BH3EBAMAA TOILKO CABATOM, OyleT
dy, @ d@_ o
id ~ Fadr T TEG
r1e § — HHTERCHBHOCTE Harpy3iil. CyMma 5TOR KPHAH3IHL
1| KPHBMAAHE, BRIAKBASMOH 113FHGAIOIINM  MOMEITOM  (CM.

ypaBhigHtie (79}). LdeT noguoe BLIPAMEHHE 117 KpPuBH3HbL 4
d2y 1y aEJ ) Puc. 151,
Y M 217, (106}
&=\ TEe ¢

Bo BeeX ¢I¥yaAx, B KOTOPBIX MpH ONPEReNCHHH NPOrkGa HYKHO NpUHATE BO BHHMAHAE
BJIHANIHE NONEPETHON CHbE, HEOSX0IHMO NOAL30BATECS STHM ¥ PaRHEHIICH BMECTO Ypac:
tedms (79) 3. 3nag M p g, xak QYHKIHA X, MOMEN JETKO TPOHHTCrPUPOBATL YparHe:
e (106) rakus we obpasom, kak Owg0 yKasano B naparpade 32.

B stom caynae ¢ Goaiauds  YCIIEXOM

Z ; MoxseT OHTh Npunenen rpadoaradnTrueckadl
METO, MpIueM HHTEHCHBHOCTH (PUKTIBHOH
ITTTTITTTUTTING o harpyaw Syaer
: El
i ' Miw 2o (b)
/ 7/
G myecro ogdore M (em. crp. 139).
PN AT PacesorpuM, Ranpuuep. cayvnail 0aiku,
' &/ ¢pOGOTHO Jemalllell Ha ABVX  DUOpax, C
oy HEHOMePHO  pacnpelencHoll  Harpy3xod
L [‘273‘_ Fpnc. 152}, HMaribawmuii moment B KaKoW-
'& ¢/ 1 .‘I]Iﬁﬂ NOOeNeyHOM CEeyeHHH X paBEH
i gx®
He. 152. ! ='.q—- —_—
Puc M 5 % 5 - (c)

SurTIBHAR HArpYaKa HA SATKE COCTOMT 113 My X vacrell: 1) Rarpysku, npejcrasaeriof
TEPRBE TASHOM }'rpaBHEHHFI (h) u onpeaensemoit napaboauucCkoil sntopuli itsrubaroniux
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Bo ncex mprRelenmblX BEHUE pacey R AeHIAX NPEANCIAraaocs, s nonepeyHbe
CEMPOHS AR MOryT cuodoane HeKpHEIATECH, KAK VOKIIZHO 11a DHC. 151, Pannomep-
1 NATpyeHHan GaiKa npeIcTaBlAeT crydafl, B KOTanom 9T0 yCaoBHE HPNOIHSHTRN
Ao yaokTergopaerca. Tloncpertrdd Chaa B Cepeliine Tkeh 62Ky panna Hy T H 318CH
HOT THHKAKOTD HCKpil B CHAS. HekprBaelie MOCTEHCHIG Y8ENHMEACTCA C Y BEIHYCHILM
HOMepeUrof ¢IMIbl 10 ANHEC GATKE OT CePEiNGE K AETONy W i1paBody Kobuan, Caelo-
B TEMEHO, }-‘C.HUBIIE‘. CHMMETHL AEQJOPM&I[HH OTHOCH TSI RLITO CE’.pD}IHHH }-’.ILOH..'I'E"THOPSIC'TCH.
DacoyroTpAM TCREPE 11arnd COCPEACTONeROE FArpysKoft TOCehe e, M3 ycaoeida Cinl-
LICTPHII Cpeites OTIBPEUHNE CERLHIE Oaaky MoeKHo OCTATECH TMIIGCKHM. I3 o A ca-
H0C BpeA cHednlibie TIOMepeultble cCHai CTIpand H C1end OT #AIPY2KE BOCTIPRHIMAIOT
nonepediyio CHIY, PAnIyIo P2, 1 Aoawie mNeTs MECT NCKDHBIEHRE NOmepesnbix ce-
NCQRT, BLIARAHHOR THMMI HONCpeddlaMi CHIAMIE CIHAKD 13 ¥CIoNBH HETpeLBIBROCTH
Achopualnil 1e MoKET GBITE PEINOKO Hi-
MOCHCHAR 0T IMOEKOTO CREdIeers cegen)id
K HCKpREACHHLM CMCZEEBIM  CETFEHFIAM.
Jomxiy OGHTh HEMPEPHRBNOC YReTelnt
HCKPHBAGHES 110 LTHC Od4IKD B Aodom
TEITPaBICHITE of Cepedinkl, ToriLko B
ICKToPpaM  PACCTOSITL - OF  Harpy sl |
UCKpIRIEHHE MonteT OUTT TARAM, EJNOC '
IPON3BOAMT NOIEpeuHas cHid Fi2 unpn '
vonomisx  CooB0AE  HOKPHBIEIH. s |
BTIN pacCyMAHA HENOXOMNG KA. a/ &
HTL, wTo BEMIMEH CPeINEers MonepcdsoTd .

CETIR IR paCI]peﬂ,EJTeHHEI}aﬂpH}KEEHﬁ Gy Puc. 13
JgelT 11 TaKind, kil YKJI3alo 3meMCeATap:
pof Teoplel narnba (cu. eTp. 187). Mckpanenne Gyler CcacThiHO 3alePdHd, A
qunogHpTeTERE 3ipora6 oT noepevnoll oncet GyAeT 1RCKOIRKO Melslle TOro, uTo
isdaeno seipe (oh. yparnenc (gy). Boaee moapobuoe nocaclondnie ) nGEA3RBACT,
Tt B cayNae COCPEIOTOUEHHON TEATPY3KH n cepestiic mporif Tan #e paBnHercd
P I, . . Rt £l e N
f'——-;im 152,85 5 — 081 71 | (i}

A
Anadarauiioe yCAOBIE Ml IIMeer b oIy e rorcoaeuoll Gaqku. Ecan sijenaniioe
IZonepeyHoe cedeiide oA eT croGoL i HOKpHENATLCA, KiK NOKa3axn 1a pre. 154,40, 1O

AR

&

1 Cu, L. N. G. Filo, ukraposan. wa crp. 107 S. Timoshenkua,
Phil. Mag., 1. 47, crp. 1090, 9247 cm. oA Th. Kiasmmen, Seripta Unsver-
citatis atque Bibliothecae [trerosolmitanarunt, 1923 1 aszopa Theory of Flasti-
aty cip. 95, 194,
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r1ABA VI
CTATHYECKH HEONPEIEJHMBIE 3AJAYM TIPH H3THBE

4(. JInmpue 2AKPenJcHHA

B npefufympx naparpadax OeUtd paccuMOTPEHR TPU THIA Ganiok:
1} koHCOIb, 2) 6anka, cBOBOLHO OMEPTan HA KOHIAX K 3} KOHCOMbHAA
ganKa (Co CREQMBAIMMHCH KOHLAMY). Bo Bcex Tpex cnyuaAx peak-
(4 MOrY GEITb onpefiesiets! B3 OCHOBHLIX YPABHEHHIl CTATHKR; cejlo-
BAT&IBHG, 3ITH 33JaUH — CHIQMUYECKU Dﬂpﬂaﬁ’ﬂl{ﬂ»‘!bi. paCCMO"l'pHI&-I TENEPDb
3474U4 HAa N3rH6 0a10X, B KOTOPHX YPABHEHHH CTATUKH HEJOCTATOYHO,
yToGL! ONPENEIUTE BCE DEAKUMH OfOp, TaK HT0 HeOGXOJMMO BLIBECTH

AR

JOTIOHUTE BHEIC YPABUEHAS, OCHOBAHEKE na PACCMOTPEHHE jehopia-
upti Ganok, Takpge 331auH HABBIBAKOTCA CHHAMUNECKU HEONPEOCAUMoIHLL.

PaccyoTpuM pasIHyHMHE THIB ONOP, KOTOPHE MOMET UMeTh Banka.
Ouopa, usofpamennas wa puc. 155, a, HasWBaeTCR HApPHUPHO-NOD-
sigpcrot onoport, Ecan ripenefpeus TPEHHEM B mIAPHHPE H B KATKAaX,
TO CUEBULHO, UTO B STOM TUIE OLOp PEAKUHA NONXHA NROXOAHTL 4epe3
IEHTp WAPHHpa U OhiTh NEpnen;iKy.asApEOR K TINOCKOCTH M1/1, 11O KO-
Topoll nepeiBurarotes KaTkd. CI€I0BATETBHO, Mbl 3HABM TQUKY IIpH-
TOMEHHS peaxiuu Hee Hanpasjedne. QCTAETCR TONPKO OLAH HEH3BECT-
HEff DJeheHT — BelHYMHA PeakIlH.

Ha puc, 155, b nokasana waprupro-renodsunhan onopa. B 3o
CIYuge peaxuds A0MKHA TMPOXOAHThH UEPE3 LEeHTP HIAPHHPA, HO MOKET
uMeTh n1000e Hanpapienie B TIOCKOCTH PUCYHKA, MEl MMeem 1Ba He
U3BECTHRIX D/NEMEHRTA, KOTOpPHIE HYKHO ONPElEIHTh U3 YPaBHERUH cTa-
THKY, @ UMEHIO: HANPABJEHHE PeaKlH B €€ BeJHYWHY, HIH uHaue:
BEPTUKANBLEYIO B rOPHE3ONTAIBHYIO COCTABJIAKIIME PeaKIHH.

Ha puc. 155, ¢ npegcrazaen zancnapnniil koren. B stoM ciyuae ne
TONLKO HOWARECTHH HanpapBleHHe M BeJHUWHA DEAaKIHH, HO TAKKe H
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TOUKA NMPUIOXKEHHA, PeaKTHBILIC CWIL, PacnpeiefcHine o 3aieTak-
HOMY CEYEHHIO, MOTYT OblTh 3aMEHEHR! CHION R, MpuIoXesHoll B 1eH-
TPe TAKECTH CeeHus, 1 Dapoi cul M, B raxoncAyuae e uMees TpH
HEN3BECTHHIC, KOTOPLIE HYMHO ONMPETeNMTE u3 YpabHendd CTATHKH, a
HMEHHO: JBE COCTABJISIOMINX PeaKTHBION CHAs R H Bexwuniy nape M.

Hna Sanok, narpymensex ONEpEUHEIMY CHIAMH B [LIOCKOCTH CHM-
METPHH, MBI WMECH T4 CNIPEAeTeHust ONOP HpX PCAKIHI TEH YPaBHeHUS
CTATHKH, 8 HMeHH:

SX=0, S¥=0, ZM=0. (a)

Eenn Ganka onepra Tak, HT0 UMEIOTCS JHID TPH HEH3BECTHLIX PEaK-
MUBHOLY 3ACMeHMA, TO OHW MOFYT OMTb OIIPEIENCHH U3 YpaBreHud (a),
H, CNELOBATRIbHO, 33Jaua CTATHYECKU OMpelenrMa. JTH TPH 3TeMeHTa
KaK pas JlocTaToMHLl, 4Tofbl o0ecneynTs HenofBmKHocTs banku, Korna
HHCJIO DEAKTHBERY 2,1eMEeHTOR O0ThIIe TPEX, Mbl FOBOPHM, 1TO HMEWOTCH
AUNLRUe SuKPEenAeKysi, ¥ 3a1a4a ABISeTC CTATHYECKH HEONPEeqHMOoN .
KoHcon:, onupaercs aasenanumM koHuoM. B stom cnydae, Eax
OBIIC BLIICHEHO BiE, YHCJAO KOH3BECTIBIX PEAKTHBHEAX 2IGMEHTOB —
TPH H 0113 MOTYT OmTE ONpesiesientl U3 ypaBucHul cTataku (a), Jaa 6a-
A0K, cBOODANG deKANIX Ha OHOPAX, M DANOK CO CREIIIBAICIIHMECH KOil-
LAME OOLNHO MPCANOIAraioT, YTO OHA H3 ONOP KMEET HENCABHAKHBIIL,
4 Apyrad —noIBiKOLE wapsup. B TakoM cavyae Mbr onsTh Hveey
TPH HEUIBECTHBIX PEAKTUBHHIX 3.ie-
MeNTa, KOTOPhIe MoryT OmiTe ompe-
Aernellbl M3 VPABHEHUH CTATHKH.
Ecan Ganxa umeer HemojprKHbe
IAPHHPH [1a 000uX KorUaX (puc. 156},
331a4a CTaHOBUTCA CTATHYECKH He-
oupefenuyoi. Ha kamaom kouue sor
HMEEM 110 JBA HCH3BECTHHIX PEAKTHR~
HEIX 3JIEMEHTA, SIBISIOIMUACS COCTABISIONIUMHE KamIoH peakin, [Lns
ONPEAC/IEHHT STIX YETHIPEX HEI3IBECTHLIX Mbl HMeeM UL TPH YPaBHe-
nus {a). CacgoBatesLuo, M EMCEM ONHO q¥lIHee 3aKpelgente, v 4nu
ONpeLencinid peakuuii HeobXoMMMG PaccMOIDeTh JedopManmo GadKhy.
BEI}THKHJ[bI[EIE‘ CoCraBiawcriine PCEKHHH MO BRIYHCTHTL 114 3—’1)&1]3}}',‘-
HHI CTATHKH, B cayuae BepTukaibuON 1arpysks MOKHO 32Ky i
TAKME U3 CTATHKH, ¥TC TOPH3OHTANBHME COCTaBAsOUINE H pasunl, ro
NPOTHBONONOMHER 110 HAmpaBlepuio. UroGul Hafiti semwnny H, pac
CMOTPHM YAnuHenue oo Oaaxn upu uarude. Tlpufapuentioe syaue-
HHE 3TOIa YANHHEHUST MO0 HOJIYTHTR npi ,HOI[}’ULL‘IIHI[, OTO IOy Tad
ock Oaqki #BsHeTes napabeaoh ), ypuasneHde KOTOPOH npeACTABAACT

IESTEEY .
e (b)

E

I} Touroe srpaerie Jan H3001yTON 0Cn Gaakn Gy0T 4200 HHae (CM. o 1)

I=
401 NBUHIE BAKPETLIE(HA 137

rac foecth npornd nocepeinie. nHHa KPHEOH paBHAETCR

2 s —_——

i - o
5o 25 L;ra-fg_r arya_“_ﬁg § dx 'l/ i + (%‘i)‘ . (C)
1

. , A
B ¢iyuae nodoroll KPHBOH BeHUHHA (dy/dx)® mara no cpaBHenné?m(f
erunuuel u, tpelledperad MajdbiME BEARUHHAME NOpAKa BHUE
[Oro, Me [OIyuaem NpuOnAsHTETLES
T L fdu’®
"/ l_i'x'r' i -_;:1...|,E K
A \

[lofcTaBnss 3TO BRIpaxedile B YpaBienue (L) 4 noIe3ysch yPaBHEeHHCM
(b}, HAXOAHM ATHHY KPHBOQ

S 1 (1 —i—{;)

DasHOCTE MEXKAY AJPAHOH KpuBOH ¥ paccTosHueM / MemTy onop;ar\m
npeicTasaseT MOMHOe oceBoe yAAAHCHHe Ganki U papusiercs k?
8‘ -

' : T | = . ero
{#i1). Torza ornocuTenbroe YAnHHenke Gyier (23; (/*,1%). 3nas

g ¢Bosnavas uepes £ MOIVIL YIPYrocTs MarepHana G4/ Kd K qepes'F
MA0MIAAb DONEPEUHOro cenefitss 6anku, Mul TIONYHaeM MOpU3OHTANLHYIO
PCAKIHMI0 H3 YPaBHEHUA

/

3 .
H=32 T rF. (d)
31

1e06XONHMO OTMETATD, UTo 118 CONEIMNHCTBA GanoK Ra OPARTHKE NPO-
ruf f BecbMa Mad 10 CPABHEHHID C LMAHOH { ¥ pacTsrupaiomie nanpa-

8\ ; JBI IO CPaBHEHHIO
WEHuA (?\\, (j2179) L, BoisbiBacuie cunavi H,00umHO Mastbl P
F)

¢ AanpaEenyaM ot R3ruta, u MMu MOEHO npeaebpedn, JTo onpaB;L?Z
paeT OGLMHYI0 NPAKTHKY pacuerd Gai10K ¢ ONEPTLIMI l(OHLL.B}\-IIr{,“KOIE;,J.-
MpeAnoqaratoT, To OAHa U3 ABY X ON0p NPCACTaBIALT m;LBme)u; UéGE-
HHp, XOTS crlellRa/IbHIE I;pﬁc;;c}coﬁ:ne}luﬂ IS BO3MOMHOCTH C'IE?KU#L
HOro JRMKEnud 1maprupa B ,T_tenchMTenbHoc"rv]i3 NPUMEHAIOTCH TOU

ot X NPOMeTOR, HANPHMED MOCTOB.
Clll}éai:gz;?ﬁ;m&g ruOKHX C.Tegmﬁeﬁ H TOHKHX me'raﬂﬂﬂqecmnf naa-
CTrINoK, 1ae HPornd jf yike He OdeHL MA1 [0 CPABnendio ¢ £, TRaLTﬂI}i{I-
BAIOMHME  HATIPSIKEHIAME, BLI3BIBAEMLIMH HpO,IlO;ﬂth'I.\-!H cn.mr\-nzl ,1
upeqedperath Henbdst. Taxwe 3aiadu OyayTpa3odpaial B AAIbHeIlNeN
{& vy .
UMBT?I-(llc;fe;ylt)l}um H3ousctiny 19 PETUeAYA CTﬂTH'LI(EC..KPE“l‘IL‘OHp?,-‘lf?.-
YJIHALIN 33034 uirdHa ()y}l&‘!' TP IIMLEHE] T_\-Hf'l‘(),-'l CatKLy g ;1(:’!’{\,114-}[5[".{?1'1‘.1.
Lergenms OVIVT Jtouryuennl Ko anpen BLILILCC CROBATTBIX C.-J.l‘ld*
e K 0r1]:e}nemﬂmx CAOVIECE TAKHA 051)&30m, yTOlh ¥AOBACTBOPHTE
YUOOEHAN Ha Oonopax.
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41. Banga, 3aledannas OAHHM KORHOM o onepTan APYruM

B 310M cayuae msl wmeeM TpH HeusBecTHLIX PEaKTHRHRIX STEMEeHTA
Ha OIHOM KOHIE H OIME HemsBecTHht Ha apvroM kopue. Cnernoparens-
Ho, sallaua OIndikAbl CTaTHYECKA Heonpepennma. Hauwpas co eayuas
OAHOTO cocpelorcuernoro rpysa P (puc, 157 2), npumer 3a nunipee
SEKPEINIERHE TO, KOTOPOE MPENATCTBYET JEBOMY Komuy A Gaiku no-
BOpaYMBATBCA NpH u3rHbe, OrdpachiBasi 310 3axpernienue, Msi o y-
JAEM CTATHYECKH ONPEIedHMYIC 3a1a4y, MOKasaHHyw wa pre. 157, b.
MaruS, Bol3nisaeMbifl cTarnuecku Heompemenumoil napod M., Teneps
GyneT pazobpay oT/eNbHO, KAK NOKA3AHO KA pue. 157, ¢ Y. Ouennsno,
910 H3rul Gaaxw, H3obpamenuil ga puc. 157,¢, MoxEO NOTYYHTE €0~
HenneMm cayyaed (b) u (¢). HeoBxopunmo sumb sesnunny napue M, Ha
cuope mofobpat TakHM 00pa3om, 4TO6H YAGBIETBOPHTD VCJIOBHIO
2 o= — 0, (a)

ftm £

Tarum ofpazom, NOBOPOT JEBOrO KOHUA
GaTku OT cunel P 6YAeT YRUYTOMEH pe-
4KTHBHBIM MWOMeHTOM M, W Gyzer vios-
JMEeTBOPEHO YCnOBHE B 8afe/iaHHOM KOH-
1€, 8 UMEHHO, YrOJl HAK.JOHA 37ECh pa-
Ben Hymso, UToOH TONYUHTL CTaTHUeCKH
Reonpefetumyic napy M, meobxomumo
AHIIb BCTABUTH B YpaBHEHHE (a) M3BeCT-
Hh@ SHAYCHWS % YImoB . u O, us
ypaprerut (88) u (104). Torna

Pe(f—c¢y My
GES, = T 3EJ,
OTKYAA
Po(ff —
M= o7)
Puc, 157, Dmopa U3rHOA0WAX MOMEHTOB Teleps:

MOKET OHTh  IIOIVYEHE  CJOKEHHEeM
3mop Aas ciyuaes (B) u (¢), xak roxasano SATPHXOBARHOH [0-
waAsLw Ha prc. 157 4. Hanbonbusit usrdSaomuil MomedT OvIer G0 B
a, 1Ab0 B d.

Tlporu6 8 kaxoli-THGC TOUKE NETKO MOXKHO MOTYYHTE BHIUHTAHUEM
nporu6a, Boi3eBaemoro mapoii M, (puc. 157, ¢), w3 nporafa B stoil
TOYKe, BHIBBIBAEMOTO COCPEAOTONEHHBIM IpysoM P {puc. 157, 5). ¥pae-
HEHHS H30THYTHIX oCell ANA 000HX 9THX €/yYaeB yixe GhUIKE JaHl B (86)

u (87) ctp. 129 1 v (105}, c1p. 141, Bosnaen, BanpuMep, cayyail c-::-é— l

1) HaoruyTas ocn BATKH M SIOpE HIPHBAIONINY MOMEHTOD MOKAIaHEl EMeCTe.

. 1'
411 BAAKA, IAMEAA AT OTHHM ROHILOAM IF ONETTAT NPV 159

i BLIMHCHM [POTHG f B cepeaune npotera. Ha ypasuenun (91) 1 (109)

e o
P iars 0y | lat
f =g B0 —4¢) + i

gnk, NpH ToMowk ypasueuun (107),
fm 9“““*5};5 - (31 —5cY).

I3 Touke ¢, rie H3THOAWWRA MOMEHT TOAYUAETCH PABHMM HYyM0, KPH-
BU3HA K3OTHYTOH oCH GAJKH TAKMKEe paBHa HY.JIO, b HAaEeM TOUKY
neperufa; T. € TOSKY, [Ae KPUBU3HA M3MEHAET 3HAK. , .
13 ypasuennsa (107) mMomHo BHIETH, HTO H:?-FHG?IOIE,H MOMEHT ’
28leNaHHOM KOHIE 34BUCHT OT TONOKEHHH Tpy3a . CJlHﬁMbI HP]G
paBHAEM HYyNIO HPOH3BOAEYI0 oT ypaBrenysa (107) mo ¢, Mil Haf"'EEN'Ifo;?a
noxedt M, ameeT gucnenno nanfonbliee 3HaueHe IPK ¢ =013, A
| M P —0,19271. (108)

i ]max:".'_;-pfa—
Ied ]
HarH6aoumil MOMEHT MO rpy3on, ua pue. 157, d, paBHsercs
e —¢)

 Pe (52 —r;"") _ _}E e . ‘.[
;"Hdz 7 — iﬂ.- —_‘2?_— B TL (E C} {QI_I“C‘, ! -))

Ecoail Mil BO3bMeEM NPouaBoAayio or (b) no ¢ ¥ npupaBHies ee HyJIo, TO
Mbl HaigeM, yto M, Toayqaercs HauOO LUIHM TIPH

o= 5 (V3 —1)=0,366 1.
Toncrasass 910 B yparnende (), Mo nogynaed
(M),,,=0,174 PL.

Cpasuupas 70 ¢ ypaBrenden (108), Mul IAXOHM, 4TG B Cayiuae Nox-
B HOW HATPV3IKH Haudoublile HODMAABIME DGHDSAeHHA O, UYIYT B

nax

3 1eManHONM Cedetrin HIipl YCAOBHY, 4TO . -
z e—— & =
i , kS . a7
V3 e Fy
o Y o |-y
Wses pernente 405 OLHOTO Cocpelo- : ; ll
34 U MOARIVACE MeTOLOM L
ooy meke ) A Buc. ias.

ClOdceHHsl NEHCTBHS CHMI, MOWHO pe-
INITL 3aaavy Aast ApyrHx THNoBR io- i
lepeqrod  HATPYRKW NPH HOMOLLL  H3IOACNNON  BBIUE "rr‘:'fopun.
Bospuwem, waupnmep, cayuah, usoBpaxkennmii g pne. 158, Mosent
Ha onope 4, BOSHUKARWK OT S/eMenTapHol HaTPY3KL ¢ dc, TONYUHTCs
U3 ypaedenua (107) noacranoskoh ¢ de Bmectro P.
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Hoajm woment M, na opope Gyaer

h
M= F qe de (¢ = ) 7 [32 (02— ¥ — a‘]
a .

2% — T 2 T T3

= !

()

Ecau narpyska pacnpelesiena oo Beeil 11vae 03Kn {puc. 159, a),
TO, NOACTABAAA B Ypasrenue (©) ¢ = 0, &=/ noaydaev

“ Ly

’ M 9z 109
UL EXETTRTISXRIRTIl o8 4
7 ay 72 J1iopa MArndaoUlBX MOMERTOR NONYUUTCA

BLIGHTAHACM TPCYTOABROD 3mopsl o1 18P0

M, (puc. 159) u3 napaboanyecxcll smopi

0T PABHOMEPHOH wWarpyaku. Moxno BH-

METL, UTO HANOO/LITHE HOPMANLHBE HA-

OpFKCHAR OT H3ruba OyAYT B 334614 HHOM

ceseund, [lporud B kakofi-nubo Touxe

Pric. 159, Ganku nonyunTcs BRMuTandeM nporuéa b

] 5Toit TouKe oT napel M, (ypasuenue {105))

U3 NporuGa B 10l e TOUKe UT PABHOMEPHO[ HATPYSKH (YpaBneHue {81)).
loraa 1as cepeaunw nponera Mot monywuin

0 gt Mgl gi*
CBMES,  1BES, T IG2EV " (110}
3AJJAUH

1_3; TTocTponts smoptr NOTEPENHLX Cia I8 Cyuack, NMoKAIAHHWY HA pHc. 157
" 159,

2. Onpeneturs, wanGonenmi npornt ana cayead pasnoMerHo pacnpelenenirgfy
HAPY3KH, ©0KA3aHACR Ta . pirc. 159,

PEJJH?H{;L’.H(_,K.'IEI,‘II:IBHSI Ypauncmna (1) u (103}, noaynaeM cacryouule ypaeuens
Las HI0THYTOR OCH:

= WF:E—JZ (3957 — Bix? + 2xY). {d)

Hogaraa nponsnoanyio dg;fdj’_panﬂoﬂ MyI0, Mt HAXOQHM TOMKY HanGOABUIEre Mpo-
refa npn x =/ 16) (15 — 33} = 0,574/, IToncrabiss o (d}. roayuaen
gt

lwar™ TR 7,

3. Onpesieants peaknmo NpaBoi onopr Gaarn, rokysasgofl na pne. 103, cun-
T ATY peakiMio 33 JHILITION0 HERAARCTI VI,

P.ﬂ_w;m;'.l Ordpacunasx vitopy B, Haxoany, Uty npornd 310re Kowla 8aikn, pac-
cMarpuaaercil ek Koncoas, 1z ypanideuus (84) Svaer git 8EJ .. Peakius 8 J0NACITA
Cuatt, TARODR, wrolsr VY TURATE YRASEIMRE porn, Torna, HOAL3YACH YPARIIEIHOM
(83}, muayyaen ypasnonne

gl fi®
B, TR,

41] BATESA 3AJEJAAHAR O0MHM KOHLOM H ONEPTAS JAPYTHY 161
e KyTOpUro
3
B==gqL,
3 q

4, Baaka narpyseHs, xak yoxazanc sa pec. 160, Onpegeants moment Mg o
pearwsnr A u B onop,

Omeemi.
gl* 7

—_— _— — —_— <
Ma="g +mnt

.5 .8 3 e
A'"-Smr"!_':_dl_{)q‘!' B:"gf{['t';ﬁ?lf-

5. OnpeneanTe peakuulo [ ORQpH pasioMepso yarpyxesnoll GaJIKH, MOKA3AEHGH
Ha pHc. 159, ecay onopd B ¥lpyra, TAX yTO NATPAGACHHAS BHHI CHY BEAUYHNDH
NoOHHAMART OHDp_Y Ha eJHHANLNY HAHHE.

Pewrentie, [TOgB3YACL TEM ME METOIOM, 410 H

v 3aayc 3, HalineM ypaBllehue Iad ol peleqeHTd B: A4
g Bf B My
{3 ROTCPOTO F
1 P B‘.ﬁ ; I ;ﬁ
R N
t e

6. [ToctpouTs 3MIOPEL HIrnGAILAX MOMRHTOR If DONEPETIIbIX CILT 515 PABHOMEDNO
HArpyxeneoh Oaiku, oneproll B CEPELINE ¥ HA KOHUAX.

Veosanue, V3 yeaopril civmerpud cpellaee nonepeynde Ceyenke He M0BOPAYN:
paeTca npn Marnde W KamXnas noaoBina Gaaxk Cyler HaXODHTLCH B YCIOEMAX SankM,
SATETAHUCH OfIHN KOEUOM H CROGOZIC CHERTOH JIPYrHbL

7. Onpepeanrs nporiaf xonna € b6aaxu, noxasaancdl ma prnc. 161

Perienine. 3ameilnas AefiCrsie CBEIMRAOMETOCA KoHua napofl Pa, nosyaum usrub
Ganmi Memdy ouopaMu CAMKCHHEM cayuaet b) i ¢} na puc. 161 [oausyses gopry-

aamu (103) 1 (104), et Hafigem cTaTHyeCKn ue-

,%(g‘ ;’ cHpesetTaMyle napy M, s ypaeHelna = — "J;
@A ,%75 r Poi My
/ D— l« a»—l 67, SETY
. & fe; ,_) % otyga Mg = Pu/2. [Mporad & C Byner
f’j{fﬂﬂ#é, &, ISB‘:‘TZ.;_Q(P}I—E';)::‘;—?:—I-%E.
Puc. 161 [Tepehifi wren Npasol YaCTE MpegcTaB aer ool

nporub koHCohH, a sropoli — nporud scaencrt-
BHE MOBOpOTa NMOMEpeHOro ceuennst Gaaxn B 5,

8. Onpegeants JoTorHuTemenoe fapaenue Canxu AB ua omopy B (puc. 157) or
ECPEHHUMEPHUFO HATpeRnANHR 63."“(1:1 HpH }’CJ’IDBHH, TG TemnepaTypa HIMEHHARTCH OT
4, BHu3y 1o ¢ eBepxy Gankd mo gquneiiomy sakony (£ f).

Perenne, Ecid onopa 8 otfpouena, To 11epaBHOMEPHOE HACPEBAHIE BBISORCT
H3rub ocn GadkH no Ayre Kpyra. Pajuyc s1oro kpyra nower OLITE Onpeiesed 13 ypas-
Heads 17 = a{f—f) ., B KoTopom /8 €CTb vhicoTd Daakn i ¢ — xoaddmnent grmedi-
UGrn paciigpeitnd, CourbercTsy il nporaf o B moaxer OuiTe BAiACH, Kak @ yalaze

f T Timoniedso
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2 ya etp. 90, u paben

f_. i._. ‘i‘?a (I - "::-:F
T Tk '

Ovor nporn6 poaken GuTh YHEYTOXEN pearuieil onop 5. Tlycte B o3Hauder sty
PeEKUHIC, TOCAA MEl DOSIVIHM :
BE Pa(i — i)

LT
OTKYla
3£
B = —m=Fa{t — 1)
ga )

8, K{)‘HCOJII:: AB (puc. 1682), HarpyAeHnan 1a Kohue B, onupaeicst Ha RKODOTKYID
¥oncoanr CL TAKOro JKe TOMepeyHOro codemmts, Kax i Kodcoas Af. Onpenesvte Jas-
nerne X vexjlv IRyMs Gagkame 8 Touke C.

Petwennie. JTusnevue X OyaeT wafifeto U3 yoicsma, niu b Touge € ofe KOHCOMH
HMEIOT OAHH H TOT 2Ke nporud. [losbsyace ypapsenned (95) a9 HmXpei koncomm n
yparhenuew (97) nmecte ¢ ypanacawem (95) 114 BEPXIEN, MR monyyacM

Y4 1,;' xe P (ffj 2 ) X
7 b 3FJ,  EJ,\'2 T8/ 3EZ,
%’ 2 & 4
p/ m— 7 o UTEYIa \
Z -] 37 7 f
A by = D
i ] X=7 (z, 5/
Pac 62 Has paccmoTpednn smopi HATHOAIOLIIX MOMPUTOB JNH

BEPXHCH U HAKHCH Koncosel MOMKIIO 22K OHTL, YTO B

ToyKe { BEPXHIA KORCOAb rMeeT SO4bWAN YIox Hak.To-
H3, WeM HEKHAL, 30 YKA3LBACT HA TO, YTO COMPHKACAHME MEA(TY ABYMH KONCOJIAMR
Oyner ToseKo B TOuKax (0 A D,

10, Pewnti  3azawy 7, noasras, uTo  nMECTO COCPEROTOUOHHOID rpysa pas-
HOMEPHAR HATPY3KA WHTEHCHRHOLTRIO ¢ pacnpeietscica: 1) mo Janie @ CBCHINBAD-
[Rerocsd Kokua M 2) Mo beelt e Sadki. [TocTponT), IMOPH KArHOAIOWMX MOMCHTOE 1
TOMEPEYIILIX CHI JTH STHX JBYX Gy aeR.

11, llocTpouT »MOPW 13rAGaIOUIHX MOMERTOB H NOTEpPEIHEY CHA 778 cyuas,
NOKA3AHHOTG Ha pue, 108, eceoma== 12 m, b=304, =43 m ¥ g = 200 K2/ a.

42, Banka ¢ NBYMS 34eJAHHLIMH KOHOAMM

B srom cayuae (puc. 163) Mbl Hveem mIECTE DEAKTHBHEIX 3/TEMCHTOB
{TpH Ba KawJIOM XOHLUE), T. €. 387a4a HMEET TPU CTATHYECKH HeOmpefie-
AUMbIX B7eMenTa, OAHAKO LIS 0GbIKHOBEHHLIX GAT0K FOPH30HTALBHEEIMU
COCTAaBAAIMINMHE  peakiliit Moo npedefpeun (cn, ctp. 155), wro
YMenbHlaeT YUCNO CTATHYECKH HEOTPEIeTuMLEX BETHUME 0 ABYX. [1pu-
MeM MOMeHTH M, 1 M, Ha ONOpaX 3a CTUTHUECKN HeoNpeleinMhie Be-
nuuuesl. Torpa Ans cnyuas ojuoll cocpelotouenoit cunm £ (pue,
163, a) pelnenye MOMKHO TIONYYUTD CIOMEHEEM ABY X CTaTHUECKH Onpeje-
MUMBIX 337134, NOKa3aHHBIX Ha pHC. 163, b u 163, c. Ouernano, yTo yeio-
BUsl B 3aJelaHHbX KOHUAX Ganks AB OynyT VLosaeTsopens, ecrnu
ftapu M, u M, nogebpansl Taknm ofipasom, uTodb Cleqath

b= —0, b= —1t, ()

4M BAMKA C IOBRYMHE 2AIRIARHEIMW HOHIEAMH 163

.

{75 5TRX ABYX Y{3BUEHHA NOAYYROTCA CTATHYECKY HeOmpefenuMble na-
pil. [10b3vACE ypaBHeRuAME (88) u (83) Ans cocpenoToYeHHOH CRAS |
ypasucnnsyy {103} B {104) mas nap, noayyaem u3 ypassenusn (a)

Por —ety Mg Myl
T TeE s, IET, T BER,

Pell =) (2 —cy Myl | iyt

SIFJ, = §gJ, T $EJ,
OTKVA .
Fer(t —1 Pe(l —
n_.iﬂzﬁf_f_ﬁ_ﬂ, My= — =2l (11D

(0a OUOPHIHX MOMEHTA OTPRLATES 6HY H BHILPAIOT U3rK) BHEYKAOCTLIO
ghepX. CkaaguBas s110pet K3rubaomux MOMEHTOB Ans cayuaer f) w
£), TIORYUACM ZITIOPY, IIOKA3arHyio Ka puc. 163, 4. Met 8uanM, uto Han-
BOALIINE TOIMKHTeN LHME H3rUGAAiEH MOMEHT ANA CAy4an, MoKazan-
noro Ha puc. 163, ¢, saxomurtca meoa cyoi B Touke C. Ero penn-
gupa moxeT Obith Hailjlema us puc. 163, d M Bmpamena caesywowmed
dopMmysnoii:
Pe(l —¢)
My =020

I Mb(i-c} _ 2 (jaﬁc}’- (112)

M
F =

13 prc. 163, d MOXHO BRAETH, 9TO HACNEHRO BauOONbmAH u3rnbatoulii
\ohenT GviIeT wad B Touke C, ual Ha OamKaimedi onope. His nogsux-

BoH  Parpyskd, T, €. KOrja ¢ 13- P }
vedsieted, npy ¢« //2 Haubonturee A |<~ %é\'g
|
b7
C

sarae;moe 3yaveiue M, nonyua- g 7 w.;/
erost pofCTanoBkofl ¢ = //3 Bypas- ¥ 7 M
neuye (111}, Dror maximum pa- 9 sy

4 i MOMEH . = e
pen AP//27. HarnGaomph MoMeRT 5-5‘::{’_:{5 w

Hou rpysoM Byner HanOOILUINM, ;

Iy
i

)
Fu

o

voria ¢ = /2, ¥ sTOT Maximum \
ny ypasaenus (112) paeen Pﬁaﬂ_ 4 /ﬁ e &‘\
(nefiopatenbHO, 1% TOABHIKHCOH ,a%\ & ! Z LA

HATPY3KK  HAROONLUIRA  MOMEHT
dvieT Ha KOHMIE.

TIonb3yACh METOAOM CROKERHA ) . LY - }%(g;g;
AeficTBHA CHJl, NpOrHG B KaxoH- TP q &
Jufio touke OGaJkd  MOMHO INOo- T

JYYuTL  COOWeHHeM  TIporuda
or cdas P ¢ nporebamn ot
ap M, n M, ]

Hues peulenne Iad OREOTO COCPEBOTOUEHHOrO rpysa P, KakoH-
Jufo yuol THO noNepevHO HATPY3KWH JIerKo MOXeM HCCiefoBaTh MPH
OOMOMM METoAd CACKeHHA ASHCTBHA CHIL

Pre. 163,

.
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3AN0AHN

1. TlocTporTe smopy
. ¥ TOMCPOINBIX CHA NAS CHyual, TOKE3a510T0 Hi
ecad P=400 we, =36 s ue— 1,2 m. ! I Ha pue. 165 e,
2. HafTH MOMEHTH na KoeEnax Gaiaxm, HArPYMENHON B TOUKAX, UTCTOSOIEX HA

1{"3 SR EJa»]KH OT OHOp { [ ¥ IJO p l T T -
' = e, lbl . CTPOMTL 3MIO)kLI 0; Y 813 ()
. \ | i ] IT3CHDHOHIEY MOM&GTE If TIC
2

Omecm. My—=M »=— g 2,

3 I CHTL N }E'LH] Y
}'} S Hpo H TIORTGHC T

Omsem, M, = — M, = -—227 P,
4. fTocTponte smiopy n3ruGaipluX MOMEHTOR 1na [FABHCAMEPHO  HATPYIKETEIOH
bamki ¢ 3agenamsmns komuamy (puc. 165), o e
'/’ e ] }:
% o - 2
AT T T
% », /4 —] —(-—Ci/’é/%
1IN +
i G| 2°
| |} 7~

Pue, 165,

Pewera, MomesT B A, Bl i
7, Mo . IBIBAEMBIH BJFEMEHTARHEIM TPYIoM o (oue. 163
no ypasaenum (lLi1}, pasnaetrcs ! P 94¢ (phe. 165.0),

aM, = —1E ¢ —qde

32
Toraa MOMeT, BSLBACMBT HAD PYSEON, gekamel no ECEMY NponeTy, pandsercs
M e L (1 ey de g
; — —_———, = e
@ 0 2 12

1 o , . . i -

I\rjomgf'n‘ IE! L-JEUE)L B Oy €T svers Ty e Bean Iy, CKAGIGDAA Napato I eckyio smopy

H3rHOGIIRE  MOMCHTOR, BLISLIBABMBIY PaBIOMEpIOi narpyakod ¢ FP-‘IT*FO\.\"I'U'TLIIU;I"'I
L] ' i w

y SUIOPOI MOMENTOB OT IBYX PABHBIX HAD, MPHIOMEH -
T UHZ K4 KOHUAX, MU HOJAYYHM 3MCpY, NoKA3aHByio
2. |. o . wa piuc. 162,0 sawrpuxopansoi mirowanLio.
H /& “‘ 7 Wl B 'mmS.aHOnpcnemm MOMCHTEI Ha oNOpax Gajkd ¢
W '. JALCTAHANNMHE KONTIAMY 1 HATPYIeHIO Theyro
. . k3 L o nh-
%\( | e— & — >y, D0% HArpysKodl, NokasanHod Ea puc. 1661.} !

X Pewenne. Wimescugroers Harpy3EH o pac-
Puc. 166 Clomtnil ¢ of onoput B papusctes g,e/l, a na-
o, pavksescs a.cdil. M FPY3Ka, n300paennas 3AlUTPHXOBAHILM SIeMer-
o, T f‘;“ fefl. MOMenthl, ICHCTBYIOIME HA FOHUAX # LBIALIpACMLE aTof)
HICMCUTEPROA USTPY3:50H, Ha ocuoBanud ypasdessn {1[1) Gvayr

2 . -
e — Tat ff{;ﬂ ©C g, =P de
[Mostomy #
H
L - 0 g I
Mye= ~ M:ﬂiﬁ = — 7B Hl® (L — cPele o 0
P’ 2 o .er:._ J_—F'—m_%'
0

137 PAMLE 165

6, OfpenennTs NeaKTUBHEE MoMCHTIL M, w M, B faaxe ¢ 3ajemamHHIME KOH-
panD, HarHGaemoi mapod Po (puc. 167).

Peitente. Tloneaysacey pentennes sagauvn 4, crp. 142 a ypasneansms (103) a U04),
LOYNAEM CNELYIOUIHe YPABHENH:

2M, -+ My, = “E?—s[-g- at — b2 (a+ %):I:

113 KOTOPBK MOKHO JCrKo BhlUHCARTE M, B M,

7. QupencanTe MoMenTHl Ba cnepax Osaklt ¢ 3ajeqasubMHE KOHIAMH OT HeRaB-
LOMEPHOTO HATPEBAHKA, EC/H TEMAEPATYPA HAMEHALTCH OT £, DKy N0 £ BREPXY BazxH
ro NHHeHHOMY 3aKOHY.

Omaeri. Ma == fﬁb == @-—%———Eﬂ .
rae @ — Kos(rigenT aunehnoro pacumpenua 4 4 — BbiCoTa CAAKH.

8. OnpeleanTb BNHSHHE DA PEAKTUBRYK CEAY B PEAKTHBItHIH MOMEHT B A, o
3LIBACHOE MAALIM ROPTHKAINHEM NepeMeltcHneM O salenanioro goHua A banks AB
tpuc.  163).

Pewenue, OrSpocun onopy A; toria nporsd fy & A 1 yron naknoua §; B sroil
TouKe HAHAYTCH KAK QTA KOHCOAM, aanesunoll BB 0 warpyXKeHHOH CHA0A £, T, €.

Fe? Pet Pet . L
h=grntan¢=— Y=g % [
Hpuraagmeas b A peakTuBuylo cay X BBOpX 2 @ =
B peaKTHBHYIO Hapy Y B TOM € HalpasJeBKH, Pac. 167

gag M, Taxkod BemuymHL, 9ToOB YRHAUTOKHTH
yron #akaona 9, 8 cienats nporm DaBREIM g
DOqVYEM 0fA ONpeneqenns HCH3BECTUHIX BenHyuB X ¥ Y celylomee ypaBHenHs:

XB_yr_ P XP YR g
%EJ, Ei,” 2EJ,> 3EJ, ZEJ, '

9, [MocTponTh SMOPH! TOTEPEILX CRA 8 HIrHGAIIY MOMEHTOS A1a Ganky, Mo-
Ripamol Ha puc. 166, ecan ¢,;=500 xe/a, 1=4,5 n.

10. TTocTpouts SWOPE DONEPeNEX CAN A H3rHOAIONMX MOMERTOR 1A Ganky ¢
sa7enaHHLIMH KOHILAMI, CCTM A€Bas noJoBHua Gajiky DERHOMEDHO BarpymeHa Ha:
rpyakcll §= 500 xz/m. Jlnapa Ganka (= Db a.

43. Pamnl

Meroz, mpuMeHeHHEH B [peniymed naparpabe AN CTATHUECKH
Heonpellen MMy 0anoK, MOKHO NPENOKUTL TAKIKE K H3YISHA0 PaM.
RospmMem B KauecTBe UPOCTOrO  HPHMEpa  CUMMETDHUHYIO  DpaMy
(puc. 168), ¢ wapuupamu B C 1 ), B HATRYXKEHNYIO0 CHMMETPHYHO. Buu
pavp ocie AeopMAlKA 110KA3aH IYHKTHPOM. [IpenceBperass H3MEHe-
HiteM AJIHHBl CTEpHCHell I BAUSHMEM OCEBLIX CHJl HA K3MHD cTepacHed 1),
MOKEM PACCMATPHBATE PAMY COCTABJEHEON H3 TPEX $aloK, KaKk TOKA3aHq
na puc. 168, b, Q4eBHAHO, wr0 1A KOHIAX ropusonranbiodl fanky AB

Y OpgoBpedesnoc SehcTeHe arkba W CXaTud ByJET ACCMOTPEHO IRLKe (CM
wpctn 1
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OyayT nefictsoBate napu M, Koropme NPpensTeTBYIOT CBOOOAHOMY MO-
BOPOTY STHX KOHUOB H NpPeNcTanisuorT AeHCTBHE BEPTHKAMLHBIX CTEPIK-
HEHN HA FOPH3OHTANLHYI0 Banxy, Br1a napa M MOKeT Ourh OPHHATA 34
CTATHUECKH HeONMpeledMylo BeanyrHy. 3nas M, momeM uarut Tpex
CTEPMHEH UCCaenoBaTh Ge3 BCAKOro saTpyinenns, JLis onpenenenns M
Mbl HMEEM YCJIOBHE, YTO B A H B CTepKHY MEKIY cobol CoelMHeHn He-
CTKO, TK 470 TIORGPOT BELXHErO KOHHA BePTHRKANBHOTG cTepxkus AL
ROMHEH OBITH PABEH [IOBOPOTY JI€BOrO KOHIA FOPH3OHTANBHOMO CTEPHK-
HA. Orcrofa ypaBHeHHe A5 ofpeietesus M By aer

ﬁlz 01' {(a)

O, nomKHO CBITH ONPENENEHO M3 P3ruba ropHsORTANbHON Gayxn AB.
Ecnn ofosnaynm uepes ! AHHY 370l Gagkk W epes £J — ee xecy-

MR
i

Z
e

Puc. 168,

KOCTL P u3rube, TO Yros 1MOoBoPOTa Kouua A o cuubl P, na GCHOBA-
Hui ypaseuns (88) npu b=//2, pasusercs P/ 1GEJ. Hépm HA KOH-
114X CONPOTHENAIOTCA 2TOMY W2rHGY H BLI3LIBAOT yIojl NMOBOPOTA B
HPOTHBOMOOKHOM RATIDABJICHKH, KOTOPLA H3 ypasmenuii (103)
1(5104) pasustercs MZ#2LJ. OKonyareanHoe 3Hauenue ¥ryia nosopora
vAeT

g P B

voOLBRS 2L

PacemarpyiBast Teneps pepTHXabHE crepRenb AC kax Ganky c onep-
THMH KOHUaMU, H3rhfaeMyio napolt cun M, w oGosuavas uepes fi ero
AJHHY B uepes £J | ero meeTxocTh Opu HaruSe, naliieM ua YPaBHeHHUA
{(104) yron seepxy

L

1 GET
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BeTaBiad B ypasHeHde (a), noaygaeM

or ML M
I6EJ  2BJ — 3EJ,

M=t
I+

{113}

A
Vi

ol 1o

-

1o ocThb abconotHoe 3Hauewwe M, Ero Hampamnende noxasalo Ha
puc, 168 b, 3naa M, momem noCTpOHTH 3u0pY HIrRBaOUIHX MOMEH-
TOB, K&K NMOKasano ma pHc. 168, ¢ Takiie nokasanm peakuHd B [kap-

papax C u D (puc. 168, a). Beprukanb- 2.

HBIE COCTABAAIOLIME STHX PEakOui H3 yC- 4 { 7
J0BMH CuMMeTpHMH paBnel MeKAy cofofi H

KiAad H3 HHX paBra P/2. Uro xe ka-

caeTcs IopHIOHTAJNbHBIX COCTAB/RIONHX, TO
ux Benuynna M/t nosnyvaercs, ecau pac-
CMaTpiBaTk BCDTHHAMLHBIE CTEDIKHH, KaX
CBOOOIHO OfepThie 0allKi U HATPYKEHHEE
BBepXy napamu M.

Jra 3ajava MOMXKeT OblTh PELUEHA H ApY-
FRM TyTeM, ecin BMecTo M 34 cratuuecs
Kri HEOMPeAeNHMYI0 BEJIHYMHY [PHHATH
FOPH30HTANLRYIO peaxiimic H B wapuupax.
C n D, Crarnueckn neciipefenuman 3aga-
ya pelliaeTcAd NyTeM CJOMEeHUa JBYX Cra-
THYECKH ONpelenHMEX 3144, 110Ka3aHHIX
va pue. 1696 u 169, B caywae b) or-
GpolleHo NHUIHeE 3aKpeMJente, ifpensarcr-
3yI0Iee TOPHIOHTANBHOMY neperellgRuio
wapHupoe ¢ 1 D. BepTiRaTbHbEe CTEPRKHY
yiKe He uMeoT usruba. I opu3oHTATBHENT
crepmedb 4B naxonutes B yoaorunx Gpy-
Ca co cBODOANO OUEepTHIME KOHLAMH, YIJIbI
NOBOpOTa KOTOpEX paBue PIY16EJ, n Pre. 169.

NOSTOMY COPH3OHTAJRHOE —TepeMelleRue

Kanggoro mapnnpa C u D paBaserca A(P/H16L4). B cayuae ¢) pac-
CriaTpHBaercs AeicTeHe CHJA H. 2TH CUikl BEIZBIBAIOT H3rHOAKLLne Na-
Phi HA KOHIAX rOPH3OHTAALHOTO Crepxun AL, pasnve ff#, rax 4ro
YIUB noBopora ero xoHnos fi' Ovayr Ha./2ET, Tlepesemenne xax-
Avro wapadpa C ¥ D coctoMuT M3 JBYX wacTed: 1} nepemeniexust
Vh==HHIYI2FJ, BenelICTBRe TOBOPOTA BEPXHErO KOHNa M 2} nepemele-
HHg HAY3ES, BepTHKambHLEIX CrepiHedt, Kak KoHconeil, B jgeficTsu-
TenbHoCTH e (puc. 169, @) mapuupel € u D ne nepememaroresn, Cre-
JOBaTeJbHO, [OPH3OHTANBHBIE HEpEeMeeHHS, Bh3hiBaeMuie cunuoidl P
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uc. 169, b). 204 - |
® » b, Bonxne: GpiTis yHINTOReHN CEAaMY JF (pHe. 169, 0), 1. e.

Be R HE

T6ET SET T 3BT
— 3EJ,

1
H:F

ce]
R —

it
1+ — —
TS

f--,|r'..h

-

Samenag, u
, uto Hh—M, sBugam, uro o

; TOT pPe3ybrar COraacy -
JEHHEIM BhIIE ypaBuendem (113), : racyeren e nat

3to i
quHOﬁTHg?CﬂeI[HHH METQI AHANH3A ocoﬁeHHo OPHrOAeH Aviy HECIIMMET-
PY3KH, Kak Hanpumep, yxasanroll ya puc. 170, OrbpaceiBas

; Z o 3z::;penne|me, IpeNATCTBYIOMEee Fo-
- PH3COHTANBHOMY HepeMEelIeHHIo map-
ya -f HHPOB Cu D, Mum uMeeM nosome-

5 nKe, nsobpaxenHoe Ha puc. 170, b.
OueBiiHO, 4TO YBeJHUEHHE PacCTOS

T ;—IHTB YMHOXKEHHEM CYMMBI Y1108 0, H
—H b, ma A. TToneaysck ypasuenuamy (88)

H (89), Haxo/LuM 3TO YBeinueHUE pac-
CTOAHWA

4 i
Do a; 24 HAA MEXK
“; Le 2 e{:«m_ﬁ ay C u D moxno mzony-
SV AN

Pe(f— B ___
% . i Y, Pe{l— o2l —¢
Z % = [ 6ET t e )] -
Puc. 170, =P¢' (;L"‘; £) h_

Ono
e ?ggmcglo Tﬁmb YHAUTGKERG FOPUANHTANBHLIMY  peaknisamu
. , ¢). lorja, noaesyace pe3yabTaTaMH, NONY4eEHHIMH B Tpe-

% (H.‘zfi HA? ):Pc{g —c)h

BET T3EY, ST
OTKYyJa
gy Lol —e) l
== LLET (114)
T, :

1

Ha ¥ i
e pelleHde IAsS OIHCH COCPEAOTOUEHHON CHNLL, MOMReN JerKo He-

ca ¥
¢ ©10BaTh TPH [CMOMA METOAA CAOMKEHHs BCHCTBHA CHJA KaKoH-au6o
HOH cnyuall Harpysxkr Gankn AB pamul

p
510 E;:}cﬁmg;}g;i;:eu&m pavy C 3218NaHHBIME QNOPAMA 1 BECHMMETPHUHO HArpyHeH-
ny K.mﬂoﬁ i 0 13 pac. 171. B z10oM Covynae Mbl HMEEM TPH pEaKTUBHLIX 97 IEMEHTA
e 2ol 31;,‘;:'1:1}4':\1153?‘”?1;:“&“ TPk CTATHYCCKN HeoupelednmblX sicMenTa. [pa
hi 5 i YACM MoaLYoBATLET MOTOOSM, OCH v o

HeRRS > A ™y ORINABIM (13 MeTDIE Cuii-
i ACNCiBAA CHJA, B KOTOROM LAanias CHCIeMa DATPYSKRH patdesadeTCs uaﬂqac‘flm

H]

ltn. vi
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i S TO IS KA oTIeNEHO{ HATPY 3L MOHIHO pafrmil mpogToe penemee 1), 3agaua,
o EsLHAT HA pHL. 171, 0. MOWeT GoyTe PRILENd COTOMEITHEM peu_leunﬁ ABYX 3auad,
nORG3NRIBLY n& pue. 171, b n 171, ¢ Cayuat, ToRA3aHHLD & §), ABIACTCA CHMMeTpHY-
[t 1T MOHSRT OBITh pACEMOTPER Jil o p

i me ofpazom, xak mep- A 7 g,r%;hl <o) Zﬂ.#ﬂr*

8

oLl ApUMEpR, noKa3aHsbli Ha 8 Ay
pe. 168, Hecaeloeanhe oIy~
Gas, uaoGpamenxoro g c), no-
Ka43LIBAET, UTO TOUKA MeperH-
fa () FOpH3oNTAIBHOTO CTEpE:
ag AB naxoABTCA B CCpeluue
(TepiRAf. D10 Ca2iver U3 ToTO
C10BAA, UTO CHAL /2 pasAo e J e
oTCTOAT 0T BEPTHEAABHON 0CA B p ‘TT
CHMMETPHH  paMel W MPOTHEO- ’ oy g

pOIOHIE o HaTdBneHHw. X ‘|‘--—-"'\\ n g
RonenT, Tporn u oreBoe yeu: . \ o
A
a7

miic, BB[3LIBACMEE B cpenied
tomie O COPHAOHTAALHOR Gall- A
s ?/’W‘L
7

NI

Ll
Ty

i1 AB ofHof u3 cht P/2, 6y
IyT  YIHUTOMEIs! aefieTaieM
apyrofi cinel P/2. Crenoeas
Teablo, B Fouke O He GYMlET RH
{3rEGAnIIero MOMEHTA, HA ep- Prc. 171

TiKadpHOre nperyba, i 0Ce-

20fl canw. BennunRa Honeper:

woi cuasl X B TON Ke TOURE MOMKET GuTL Paliexa H3 Toro YCJAORMH, NTO BEpTH:

kadbHL Tporud B O paned HY.a0 (prc. 171, ). Syor porad CoCTOMT B3 ABYX yacTeR:
pporuda f, o1 HarnGa KOHCOMH OB 1 nporu6a f, RLIEICTRRE TOBOPOTA KOEUA B Bep-
pixagenoro  crepas BD. Tlonpayack HIMECTITRMI vpargcHRAMIT A KQHCOMM
iypeerenne (98)) i ofosnanCtHaANE, LaHHEIME HA PHCYHES, HOMYYHM CHEIyIouHe

¥ paBHeHRA:

E X
'_Pr::s P_cz_ i_c)__x(?)
=33t 3361\ 2 SEL "
[

. P ! o
hﬂ@f“xajkﬂ?-

[loneraBasg oTo B ypapgenHe f,=-fo=0, naliiey penuuuny X monepeyuod cuan. O
pefeafin X, MOKCM BRUTHCIUTE wornaouuit MoMerT daf cayyag ¢) B MoGoM Tone
pedHoM ceuclivNa paMH.CKJIaIII:-IBaH ero ¢ 43ru Sl M MoMerTaka 14 CHMMETRHAGMO

cayiad b), nOAyYHM peluefue 3anay .

3AAYH

1. [laiTé OceBhle VCHJHS BO BCEX CTEPHNAX Pakly, nokazanHoit ma pac. 168, a.

Opoent, CHMMaOIE YCHAHA B BEPTHKAIBITEX CrepicHgX = P/2: CREMACLIeE
veiaie B ropH30HTAILHOM crepaHe =Mfk,

2, [locTpoTe 3MODY LATHOAOUIHY  MOMEHToR  RI7A  pambl moKalanHold  Ha

pre, 170, a.

'; Taxof MeTon Gnal suipoRe mpiteser W, 1. Andrée. em. ero Khary «Das B-U
Verfahwens, Berlin, 1919 .
%) PentoHAA MHOPHX BAENILIX 34021 HA pabhl MOAHU naiTa w kHHre: K leinlo
g e |, Mehrslielige Rahmen, Berlia, 1927,
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3}. Onpeneants warabammpic MOMEHTSl B v
Peuenue, Pacemar

14X pal, AoKasanuo# sa puc. 172,
{pre. 172, b}, b oBoaas

f)a:;rs:a: gﬁ)me}rb. AB xax  Gaaxy, ONEPTYI0  #A  wojax
ITPES 1 MONEHTE! B ¥3/1aX, TOAY MM yToa nosopcTa 0
1

p FE
P I8ES 254

llonaras 1o passum yray 6 11z kon-

UdX REPTUKARLHMX CTePHHEH, KoTo-
PBIe 11arBGAITes TOMBKO Dapamu A,

TOTYUHM CALAVIOILee ypapHende 1nu
onpeTetenin

PPE M { Mha

, . 167 2BJTIET,
{ .
'6,].‘_ - . OTKy j1a
2z bl m
o Vi T [+ S
a) ' P TT.
al é)
Pac. 172, 4. TIoCcTponTh ampopy HarkGamo-
HIMX MOMEUTOB ANA paMbl NpeNLify-
5. Onpeneants ro e e,
pne. 173, J PRIOUETATLHEE peaknud H  LA#  Cayuan, NokA3AHHOTO Ha
Vxazanue, Tonvaysacs ypas: i
cn, no:ig.-'qaem OfL3YACs Ypasuesuem (114) i nPEMCHIN METUL CAOMENIH 1efCTRNS
_—gz2 — —___.f
T 244 ’
! 1+_?_ _"ii’,
3,
6. NocTports anwopy u ' i
CERLUTTS IIO.‘IEIEJI'HH h={ ﬂp};i{!fiamm;{x WMOMEHTOR LIS Tpex crepmiefi npeimiyiiel;
X 7. OnpenesuTs Hargfaipmng Mo
TCHTEl 11 ¥308X  paMbl, AOKAIAHHOH f— ] ——]
Ha puc. 174, : e !

1Y

B
- g — T

5

tfuc. 173 Pre. 174,

ELEKTL A3ueldan pan i1 o no 3 i dB
F 1id 58 F inLe p MY, KAdX IMoHI3aH : i
’ ; . !I } O Ha pHC. ll‘ y M L R p HeHRA

b=t 0 0,=0,

43] PAMB 171

DBerasansd B 3T YPOBHeHRH 3HEUEHH#
_FPel —ry  Mi . Mha M.

be=—ogr— aEr- TaEL RS,
g, = Ml 6 = Mh M,k
®OEF, v BEJ, 3ES)T

COIVIRM ZBA VpasHehua A4 onpenenensa A u M. o
"8, TlocTpodTs 3Mopy HArHOAOULIX MOMEHTOR i ONPRIGINTL OCEBHIE ¥Cuand BO
poeX CTEPHSX PAMB, nokazasyol Ha puc. 174, @, eCin h=1r J=J =,
9, CumMeTpluHas DpAMOYIOJbHaf paMa MoJEEPragTes ASHCTSHIO TOPHIOHTANb.
o cuasl H, Kak (10Kasano na puc. }75. OnpeieanTh h3riGAOUIHE MOMRTITH Mu M,
r3nax.
° }aPeumHue- Bua nedopuupoBasHel paMbl Ooxasan Ha pHG 175,¢. Pagpeaunan
pamy, Kak NOKE3aHO Ha PHC. 75,5, # npinaran MOMEUTH 110 NAUDPABICHUAM, KOTOPLIE

COMMACYIOTCA ¢ HCKaWEHHbin BHIOM DaMEBl,  ME & & ,_‘_eff_
gueeM Iad creprnn CD s =
MU {HA R b
1*GE—F(T*M 657 (>

PaccMaTpuBas Teleps BepTHKATLHEIN CTEpKEHL
AC, Xa8K Koncons, 3aiellagHYI0 HA KOHLE £
yraoM 0, Hafifem yrea HagmoHa B KOHUE A

, H B Mh

_lf A — —_— r
8.=% 17 587 ~E7, ©
Flagonen, Beaetcipre nsruba crepxus AB
. M
=0 =z d
az—‘ug EIE‘fz (:'

Torna na ypastennii (b}, {0) v {d) mosyuaeM

Hh 38 J L
A’I-——T (l'['T :rt)

T Lk d T e
Rt T,
i 2 1
Berapaan s ypapnegue (b}, MoMeM nadte A3
rpfaromiiti MoMent Ay, Korna ropHsonTais-
Hbifl CTEpIKENE MMEET Ouels O0AbIYH FHECTKOCTE, Mbl pHORHCAEMCR K yCJ0BHAM pa-
MBI oKa3AHHON Ha puc. 171, 4 u NOIBEpHEHHOH AefCTBIIO IOTEPEURON Earpy 3K f,

y Berasass B (8)/=1ce, noayuae Alg STOFO Ciaydad
g Hh I 0

H i S I

+F_E J_z.l
o A S T Cayualt paMul, MOKa33HHON HA puc. 168 c oap-
oy i RUDHLIME  oUOPaM: B NOAREpKenHbE  AeACTBIIO
o 7 noTepeanol HACPYIKH, TPETOAKEIHOH B/, MOKNO

foAYmHTS noicraneerof S~0 B ypaBrEHUE (e).
10, OnpelennTh ropH3oHTAIBHEE PEAKUHA Hg

Pue, 176. qarnGAICIIHE MOMCHTEL M, 0 M, 8 yanax An |
) paml, nokazanHoll Ha pue, 176,

mae.,
¢h Ump20 o ght Tm

]"—-
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h
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CTATHUECKH HEOIIPFACTUMEE 3ATAYY NPH HITHEER

b1, Pama cocteut s anyx CTOpHHeH,

B ARC COQIAMNEHEBIX HeC e
B L (pue. 177), Onpeleanry usrnGaomnd momers M BLTBK?I I::;ﬁ“:mié:;i}; i;:}é
g £ g
—
I
4
27
L,
oo sord
Pue. 177.

B AB, ecmi, mene BEIICHBA T T
AL, ' NCTEHE 1o
. alt. TCMICPATYPE, cTepwennh AB yeenuuubaercs

Omaeni. ; ’
m. P a M MoryT Guth mafinemy H3 ypasrenwufi;

ﬂﬂﬂﬁﬂgpﬁ Ml M
SES REJT T 9E) LT TAET "

4. Bankn wa TPeX onopax

B cayuae Gan
JIKH HAa Tpex ono
ek e ) pax {puc. 178, &) uMeercs -
onpenenuMuld smemenr. Ilycrs Oyier ;THM 3J1em;f;g;1 C;g

AKUHA IPOMEXYTCUHOM: Tor
YTOUHOH OflOpHhI, T
e ' p 44 IPH MOMOIIH MeTOJA CIKeHHY

“I¥Has a) MOXKIIO NOJYYHTE nyTeM CJIGHKEHHS
A c ﬂi“ ¢
4 £
4 s
af é

e A

EYE

1
M
ey
=z
[ p < M
P T AL
as
Pre. 178,

CAynaes, NpeicTaBleHnmx B §
uva X Halfifercs us roro YCJI0B

) uo) pue, 178, [TpoMexyTounan peax-
P, Koixen GHITL yHUITOMEH p

. .
ea?}l{, ;T? g{powﬁ [, BbI3Badunili 8 C cuaoii
dHer A, IMoapsydacs ypaenenuey (86},

[ra. vi

447 BAAKH HA TPEX OHOPAX l1ia

joJIyHAeN CAeVIOmee YParHeHte 1is onpefeteiia X:
Pty [y 1) — & — 17] Xt
UL+ LIET, (B’

OTKy A

Pe ({1l — 8 — 1]
2,8 )

Ecan P ZeiictsyeT Ha nesoM nponete OalnKH, TO MOACHO BOCHIOABIOBATL=

st TeM 2Ke YpABHEHHeM, HO PAcCTOSHHE ¢ JOJKHO ObTh H3MEPEHO OT

onopbt A H {, U {, JOJMKHL NePeMEeRUTECT MECTAMH. Haa h=l=] u3

vpasaennas (113) caeayer

(119}

M=

2
x=feer=a), (116)
[men peowienye N8 ofHolt cunsr P, KAKYW-nH00 BHYIO HATPY3KY JCTKO
\OYICHO HCCIEL0BATH NPH HOMOMH METONA CACHKeHHs AeHCTBHUS CHI.

Ta e 3axava mMoKer OLirh pelleHa U APYIHM crtocoboM. Boodpasznm
GaaKy paspesannoll Ha IBe yacTy B U (pHC. 178, d) u nyct M oGo3navaer
BOMUYHHY H3MUMGAIOMEro MOMEHTA neproHayanpuoil GanKK B 3TOM RO-
epeuHoM cedednd, Taxkum o0pa3scM, 2apata CBOAUTCH K paccmoTpe-
HHIO JBYX CBOOOAHU OHepTeiX 0al0K, NOKasalibiX B d), KOTOpHIE §B-
1AI0TCS CTATHUECKH OfnpeleauyeMd, Benuuuna M, onpeaeauTcs W3
ve10BHE HEpepLBHOCTH HSOrRYTUH OCH Ha OMope C. Hs atoro caegyer,
aro yroa Y) =0, nny, noib3yach ypaBHeHHAMH (88) u (104) u mpeauno-
Jaras, uro uarubauil Momert M NOIOKHTEAEH, MONYHAEM

Mg, Pol—c¢) M,
T3EJ,T BLLJ, T BET

OTKY/a

Pe(lt — Y
. ]

, M= =5, 1y (117)
CrenoBaTelbHO, M, — OTpHUATENEH M jjaNpaBleH, KAK yKa3aHo Hd
puc. 178, ¢. Dmopa H3rubaroulnXx MOMEHTOB [0KAsaRA 34LITPHXOBAHHOH
mnomansk ma puc. 178, d.

3AJAYH

1. Jas upumepa, npellTaBleHHOro Ha phe.178, ToKasark, 9T0 BEIHUAHA a3rubam-
lero momesTa M., ofipenedseas ypasxenweM (117), Ta e caMas, IO NGAYY AETCH
4751 MoMepeora cedeHns O Dpy NOMOLL ypaBHelii (115).

2. TlocTpouTh SMIOPY NONCPEMHLIX CHA LA Gajky npeabiaymeit zafars, eCIH
{77, e=h{2u P-=400 xa.

3, Bagka LA TPCX onopax (pHe. 178, ), neceT paBHOMEDHO PACMIPEAeaCHIyI0 Ha-
PPYaRy HHTEICHBHOCTIC | OnpeneadTs WAMEGOMAR MoMeHT Ha onope (.

Fengupe. TI0qbay At METOIOM CIOIKCHHA LeHCTBHA CHal, HOACTaB/sH g di BhiecTO
# s ypasnenne (117) i gurerpupys [o ofoum 1IponeTaM, Nonyyaen

Lol tyde Pl —de i
A= —S 2!2 (1) - § '2[1[.{1*;,-—52) by

[

=3
S

1) Yroa QnyraeM MOMOKHTCILEMM, C.IH BPaleHHe GPOHEXOMIT UG HANPABATHHID
AR YAacoROil CTPeaKH,
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[ ] SIATHHELAHR HEGIOPEAEMNHMBIE JAMAUM TIPY WATHEE frn. v
. V1

apy == M,=— E;; .

pre. 178,d,
4. IocrporTte smI0
B q=5708 wefa.
- UnNpepennTe gRcAedyo Hapto i »
178, 3y ebemeaum, T fﬂ=iz‘mu:=n§i;mamman MoMenT & Gaake ACB (pue.
ﬁOmEem. M x =840 xzn. ' .
, BanwanaTt 3
'3 TPEX pABROOTCTORUMX APYr OT ADYTA ONOPAX HECeT paBHOMEPHO pac-

OpEIeNen Yl HATPY 3Ky
HHTSHCHBHOCTEIG g, Kakce Oy
PEAKLRIG MOHIGKEHHE Cpefiell GNOps HA BeRHYHAY %,éle‘l‘ FETh BIMARAE 1a cpenrio

Peruene. [onbaysace yxalakak :
CPETHIOI0 PeakuHy X H3 yganﬁea;:m A pHe. 478, b U78, ¢ uerogow, maiiacw
D og {3 X (2
Wi EJ —48EF T

HaﬂpaB-'IEHHE FTOT0 MOMERTA T2K0e, XaK Yrdaado Ha

Py TOMEPCUHLIN CHA LAs npeawayulell salaun. rnosaras L=,

OTKY A3

=gl

7. Onpene
Bcne,ucmnepuipgﬁznf; HHOC;'THHTEJ'H;HQE Aasnenne Canyn AB wa onopy € (puc. 178
BEH3Y JI0 #, BBEpXY 6 pHOrO BarperaHua OalKi, ecam TeMOeparypa HIMerses . )
) BBEpXY Ganxn no auHelinouy aaKasy, nojaran ¢ 7, f ?m?c”mz
. i 1 17— ™1,

etitertie, ECAH OTOPOCHTE O
. opy C, 1O BCae
H3CTHYTasA ock 6aaKkH Gyger nyrok ggyra. Pannyfjlcmm I S il S

naor STOI) KPYTa CApEARAETcs U3 ypaB-
_I_==a {f - )
r # !

B KGTODOM A — BRICOTA 0alNKM H @ — Ko

CTBYIOUIHA ' =
HEH{; o nporub B cepenuse f=/%32r gy

adubunnesT Auueliioro pacwapenns. CooTser
peagunst X 8 £ momer Cnits Hakbgena ua ¥pas-

X 2
WES

8. Onpenchnge 3
. 0HpPY H3rHGaoImHX  MoMenTon
3 )

;E?DUSHTDHE {puc. 179), eCJIH rOpH3OHTAALRAN nnomiﬂa m:nal'FIKH 5

Pezzx::;;a FgBé-IHETCH F 1 Bec eqHuUB! obbena poapl
rou rpyso:;P Tmp;rcusan L:nopy C, baxogum, urg GpOr#6, BLIIBIBASMBI] i
Soans Ipysom P, OHT 43 ABYX vacteil: 1) mpornBa or usruba Ga il

onycKania nokronor A u B, Hs ypasnenns (91) noﬂyuagrl.m 4 %) mporkCa
1

C, oneprofi Ka
IEPEUHOND CSUBHHA KNG~
paennerea vy,

_ Fo P
,’_485‘0{; ['5 (21)2 '-4"31—{"_2?? . (a)

Peaguua X ¢
penHell omoph yMCHE-
WaeT 3TOT Nporub Ha BeTHYHHY

. K@E2nt X
P
e, 179, wET, TaE (5

PasrocTs mem

Ay {a) 1 (b
pasyio X ) 1 (b) npererannger Benu4MHY NOTPYMENHA CPeNIErD NORTOHa

OTEYAA I
YAZ DOJIyudeM CAeIyIOUICe YDABHEAHE [AH Onpeperenna X:

Pe '
EET 13 (2% — 4CEI+£_ __.‘}{_(2_5_}_' —_ _}.{__ X
b 5 . 2fy 48EJ, T IFyT Fy*
« ARTKG MOKEM NOZYUHTE 3CIGDY H3ruBaOMTAX MOMenToR,

13] BEPAIPEIHWE BAIKH 175

45, Hepaspeanbie Ganku

B cayuae Hepaspeszoll 0anky Ha MHOTHX ofiopax {(puc, 180 ofuru-
B0 OAfid ONOPa CYHTAETCH HEMOIBUKEEM LIADHHDOM, B TO BpeMs KaK
ApPYTHE — NOJBIMKHLIMA LAPHHPAMH, Tpn TaKoMm ycTpofcTpe Kamias
EOOMEKYTOHIIAA ONOopa HMEET TONBKO OfH HOH3BECTHHE PeaKTHBIbIH
5heVEHT, 4 HMOHHO BENMUNHY BEPTHKAILHOH PEAKLITH. OTciofa YHCSo
cTATHMECKY HEONPEISTUMEX STEMEHTOR PABHO UHCHY MPOMEXYTOURLIX
onop. Hampumep, B ciiyuac, TTOKa3aHHOM HA pUC. 180, @, YHCIIO CTATH-
yeCHH HE‘.OI][JE,H.EJIHMB]K SMeMenTOR paBHACTCA MEATH, B,H.ECT:: TaK¥e MOryT

MoK Y
— N
2 S IR LR oy 3 ’
‘}' . (:’ // p'P .-'%7 4 - .5 6’ MJ-&!
. i L \j
7

GuiTh npEMedens ofa MeTola, YKasaHBHE B NpeABAVIEeM Raparpage.
Ho ecu 9ucao ORGP BEnHKo, TO BTOPOA METOR, B KOTOPOM 34 Ccratuye-
CK¥ [EOTpeiennMie 31eMeHTE HNpUHHMal0TCR Ha3ruGatuine MOMEHTh,
ropasio Ipotle. Tlyers puc, 180, b npeAcraBasaeT [pa CMEXHBX Mpo-
neta n W oA--1 Hepaspearoft Ganxw, pacceueHHolt Ha onopax n—I1, 1 H
a4 1, [Tycrs M, _,, M, M, 03HAURIOT Barpbatouiie MOMEnTE Ha 3THX
griopax, Hlanpapienns STHX MOMEHTOB 3ABHCAT OF HarpyskKu na fanxy.
Mp npieM 3a MOJOIKHTENpIhie — HANPABIeHua 11X, NoK&32aHHEE Ha
pucynke 1), OueBnjiHO, YTO €CTH usrufaronye MOMEHTH Ha ofopaX M3-.
BecTHN, 33AaUA O Hepaspesuoi Hane CReIETCH K pacdeTy CTOJNBKHX

270K, CBOGOJHO JMeXauiuX Ha JABYX ONOpPEX, CKOJbKO MMEETCA TNpo-
JieToB B hepaspe3noil Ganke. s BeTICACRAS A3rABAI0IIHX MOMEHTCB
M, M,, M, BOCIOJESYCMCS YCIOBHEN nenpephLIBHOCTI H3OTHYTOH
coll Ganki na onopax. JLas KakoH-gHGC OTOPR 72 9TO yCIOBAE HENpEs
PLBICCTA YIORNETBOPNETCA, €0t HIOTHYTHIC OCH JIBYX CMCMIHBIX OPOC-
JIeTOB MMEIOT OOMIYI0 KACATCABIYIO HA ONOPE f, T. . eI Yol HAKNOHA
Ha NpaBoM KOHIE TpONETa # PaBeR yIAY HAKIOHA Ha JeBOM KOHHE 11po-
aeta n--1, UrcOut BRGHCANTE 3TH YIVIH HAK/IOHA, BOCOONL3YEMCS I'Da-

1) Eeau OKGIHATERLIO 104Y'HM JUIR NEKOTUPEX MONENTOD OTPHUATENLHBIE FHA-
N, TO ¥10 Y KEMET, MTO NIAnpanaedRe HOMEHTON MpOTHEONOAVKHO HAMPABACHRI, WO

Kazansosy Ha pHCYTLHEE.



It CTATHUECKH HEOWPEAETHMHE 3AZAYH OPH {3rUGE fra. v
doanaauTHYECKHY MeToToM. Hyere £, oanawaer o
rubaloy X MOMEHTOR [ist Mposera n {puc. 180, ¢, paccMaTpHBACMOro
KaK CBOOOJHO onepras fanka, oT geficTRUTENLHOL HAarPY3KH Ha 3TOM
nponete. Ilyers a, w b, npeacrannmor TOPH3OHTAN LHEIC DACCTOSHUS
LEHTPE TMKECTH (I, MIOMAZH 3TOPE MOMEHTOB OT onop n—1 u n. Torga
417 3TOTO YCAOBHA HAMPYSKH yroJ Ha npaBoM Kouie Cyler {(cM, § 36).
_ Lya,
zh‘. E"”Z '
B fonomienue K usrudy, BLI3LIBAEMOMY HalpyaKoll, pacHonosRenHol na
NIponeTe, LPOJeT £ n3rudaercd TaKkKe NapaMu M, w M, Nz yparne-
whit (103) u (104) yron, eeEnBaeMpE Ha OLOPC # 3THMY TapadH, paB-

Haercs
- Mnfu_L_‘anln
3E1,7 6E4, |

JOMAlk 3MOPE H3-

Torza nonwmft yron nosopora pasHaerca’)

U"_t _— (’FH?JJH A/In_t J’;-_l_ F”ﬂn_)

SEJ, VB4, 1L, (a)
Taxum ke ofpasom Ang fAeBoro KoHna mpojera a1 noayuaew
v gy o M1 Ml
ff e rt1¥may #oat oy Mgty 4y
TR St -y S 717 st (b)
M3 ycnoBus wempepuiBHoct: caenyer, uto
=t (c)

Berasasist spipamendn (a) uw (b) B s1o YPaBHEHYE, noayuaen

Mool M, 41, )+ M e Ouribons (g1

f2 PR

n+ |‘!n+1"': - /
D10 eCcTh ypagHenie mpex nomenmos 3. Ouesuine, uTo yWeho sTHX
YPaBHCHEH DABEO YHCNY NMPOMEXYTOUERIX ONOp, H CJIeROBATENBHO, 13-
ruGaiomie MOMEHTE 112 ONOPAX MOTYT GHTh BhUHCTEHA 0e3 saTpyn-
HETUH.

Bravaae npefmonaranoch, 4to KOHIU HepaspesHolt 6anku oneprwr,
Ecan oann may ofa xowmna 3afenanm, To umcao CTATHYECKK Heonpe-
ACTUMBIX BEITINH Gy €T COJIbllie YHCIa NPOMEKYTOUHbIX OMoD, H TOrna
1eoGX0TuMbIe JONOARHTENbHLE YPARHEHNS MOTYT OLITh BLIBEJEHkl H3
TOTO YesaouAA, 9TO saliesanHble KOHIM GalKu He HoBopaymEaloTes {cM.
33134y B HuKe).

3Has  MOMEHTH HA ONOPAX, MOMEM BEUHCIAHTL Ges 3ATPYLHEHHS
pLakind onop RepaspesHoll Ganku. B3sB, HanpmMep, ABa cMEXKHMX

_———

) ¥roa apintamaerca 3s UDAVHITCRLHBTL, CCATI BPANCHRC NPORCXOANT Mo va-
Cradedit CTRe RS,

) 3o ypaancine Owino Bueeleno Berto i, Compt, rend. soe. jng. Civils,
orp. 278, 1835 oM. gakige C pey ron Compt. rend., 1, 45, 1857,
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¥

nnogera # ¥ p4-1 (puc. 180, d) # paceMaTprBas HX KAK 1Be ¢Bo00IHO
QHCPTHIC GANKH, MOKEM JIETKO BHUKCAHTE peakmmwo A, onc’apglrrnz OT Hi:
rPY3KH HA ITHX JABYX mpoaeTax. B jofapienue X sTOoMy OyIeT BOB-
jHKaTh PEAKIKA 0T ONOPHEX MoMenToB M, M, M, . B3sB nanpa :
JeHHE ITHX MOMEHTOB, KakK yxa3aHo ma puc. 180, b, nafizem jomoniu
~renbHOE JABJACHHe HA OMOpY n:

M,;_,—M,!_i“

In

— M AM

l!1':+|

fedenk |

CraazxBad sTe ¢ HalileHHON Bume peakumefl A, , TOAYYHUM NOTHYIO
peaxLyIo
M, ,—M

In

—MyMy .,

lin-{r-l

A=A+ 5| (119)
Ecau HA OMOPAX NPHIOKEND COCPEROTONRINLE CH/AL, TO ONH HETIOCPCa-
CTBEHHO TEPeJAIOTCs Ha COOTBETCTBYIOMHKE ONOPH K JOJ#HB! BT NpH-

Gapnensl Kk npaBod uacti ypasrenus (119).

Qfilee YPaBHEHIC HENPePRIBHOCTH (C) MOMHG NMPHMCHHTR TEKWC B TEX CAVHAAX,
KOP1A, Bee]CTBHE HETOUHOCTH PACHOJIOMKSHHA ON0P M HEPABHOMEPHOH CCAIKH omop,
4. Be

OTOp! PACTIONOIKERH] HC KA ONHOK Bhicote A !
(pre. 181). Ilyers B, u P,y o3navaior A N I - i
VPl AAKAOHA K FOPHIOHTY NMPAMEIX au- 177 = 7F AV ERA
Bufi, COBIMIAIGHIIX TONKH ONOpP fsro | i p A
{n+1)ro  nponeros; yraw nNopopota, | b = d '
onmpeneaseMble ypagueHsMa (a) ¥ (b), n3- Puc, I81.

MCPEHL OT JHAEA, coepnnaomel I.IEHTphEI
utapnupos. CaefoBatensno,  yroa . . ‘
Mc(xlzgyp KACATGALHON B N ¢ FOPH3OHTANLHON JHHHEH fyaer JLd  IpoaeTa fi

Muly Muorln | Unln _ )
v — (BTGRP

Touro TakaM XKe ofpazoM 118 TpojeTa n-f-1

- : ;
r__,rn-a-lbn—]-l_l_ﬁfnin-s-l r‘”lﬂ-}l Ha 1T rﬁ e
= EFiQ, * 3EJ, ' 8EF, Tfen

Rt

fipupasHyeas 3TH Yrakl, NOAYYaEM
M e 2My Uyt 0+ Mo~

L S NI LT R TR =By (120

!ﬂ. r+1

i ! -
Eeau i h Jrh . 03HAYAKT DePTUKANBHEIE paccToAnRS Clop A 1, nun41omo
‘ -1 K a4 "
CHTe RO KaKou-.HEO TOPHIOHTANEHOM . JTHIIHH, TO

| hn_-l - ku _hn "'h.r:-;—]‘
ﬂ'n_—_“_"—o ﬁ}: 8 e
In

IM -1

BT 1d OODaxX
Toactaesds o ypasncHie (120}, MoKem PBIICIETL H3rnGaOUIHE MOMERTU 8d OTIGPaX,
SO ARDIIHE BOISICTRHE MOHHKenNE OOO5,



178 CTATHYECKN HEQMPEARIHUMWE 3AJAYH TIPH [HarubE [ri v

3ATAYNK

1. Onpegennth sMiopst BarubalGUiX HOMERToOD 1 NOMEeNEYHbY CHIT A fepazpes-
HOH GaftKK © TPeMst PABHBIMH TpOAGTAMH, HECYIIEN PEBUOMEPHD PACTPEIENEHHY IO HA-
FPY3KY MHTCHCHBIHOCTLIG ¢ (pHC. (82),

Pewesue, Nan cnofoano gemtanies GatkH o PEBHOMEPHO pacnpeienegHod Ha-
TPYIKOH SmMopa HArKOAKIIHE MONPHTOR OpeacraBhaer gapabeay c nanbonnimeil op-

JAnBaToi e gl . Tlnewmaae Rapabonkneckore CerMEHTA PABHIETCR
2, 9 ok
"3 T 1S

Llentp TAMecTH 3TOH nOmaNy BaxoNnTea B CepelTHe IPONETa, TaK NTO Q,==b,=[, |2,
Berasags B ypasmense (118), Oy 2EM

F

, aly Iyl g
Mnnl[rx'{"?Mﬂ("'ri_i_‘rn-i-l}'f"ﬁfﬂ-i-lgn-id:_Tu“‘—'ﬂ%ﬂ“* (”8)

Ilpumensnn sto ypaskele n naven cavaae (pae. 182) ans HEPBOra 1t ATOPOTS [TPINIETOR
W 3AMENAA, HTQ HA onepe O naraGaomull MOMeHT PasracTca Hy.1mo, noyuaeM

i M 1M i g
i |I ] Hille P I .{f 13—.,-; 2!’= -—7~ { }
H et NN &
‘;y ) } Hs yemonnii cuMmerpud oueniito, nTo
\ My=M,. Torna 13 (d) cacayer M=
71, z . 7 TZ J) _f“j‘ = —{gl*10). Bmopa u3rHGacULIX

' MOMCHTOR moKadaiz wa puc, 182, o
@/ SETPRXOBANNOH TWAomAIble. Peak-

y gi j;r_ﬂ_jhm [\ IHA Ohopw ) pasnseres
%":m v ." 1 | T |—:|:||i|. H *’ fﬂ? 1 ‘I—

G A, 9,

_ 7 PR TR vl
P Peakuusi omoput 1 paemsercn
: o .
I n
Puc. 182, =g LM
e e L

2mopa NONeperHITY O IOKA3AHA 14 rne. 182, 0. Howdoaemwnl soMent Byner, o90.
BHAHO, Ha paceToaniy 4//10 o KoBuon daaun, rie NoNepeuHan CHIA DakHIeTCS Hy Mo,
Huemenno nanforpimi saraGaomai  momenT OvieT HA NMPOMENKYTONHBIX OHOpSX.

£

- £ lc‘;”m
17 5
T ] N7 Tared gy ,ﬁt ‘L 26 | /@;J 4
’ TR o e 2 ey
cr,,-.)-}(‘_ &, = I 2a e > _2,,4.!-( |
I berr ! St e Etp - Gt — Sy —
£3.

Puc, 1 Puc, 184,

2, OnpejernTu BLIpasmeHne AAK Npasoil YacTH vpasuewst (118), rorla mueercs
COCPENOTONENNAA HAPYIKE 173 OponcTe it ¥ Eer ee Ha qipornete A+ (pac. 183),

Fewenue. B sTOM ¢1yvae F,, ecTb INOmATs TPEYrONKATIKA € BLICOTOD Pell,—c)i,
B T OCHOBAILEM [ CNefonaieaLue

Fpy=Pc{l,—c)f2 a a, ={,—b,=1,— (I, +c)/3.

T
43] HEFAZPESHET BAJKH 17

[oranana B {H18). noayunv
Fo(l,—c) (2, —&) )
{

3. Oopedennth H3TEOAGIMUC MONEHTR! W& OROPAN ¥ DCAKUHE AJH nepazpeanci

3aHnoil Ha puc. 184, .
mJK(}?I;nggﬁ{f,ﬁil—-] _S:ii?mﬁ M, ==3,7d mae, My=2—1,60ma, Peakipu: Aaz—D,—SBBm,
A __,r-','ﬁq nt; A,=5622m; Aﬂzﬁ Tom: A‘iz_.U,Q?Sm. MomenTsl Ha ONOpaX OTHHIETE R

yM 51 BRIBWMEBAIOT u3rn( DENYKJOCTLIO BEEPX.

"’FVI?S—IIH—"'Z.T{H (":J“f"fn:—h)'f"mn-m*ruﬂ_—' -

#l

Puc, 183,

4, TlocTporTs $MOPE MrNGAIOMHEX MOMEHTOR H Hom}peuuux CH A7 Hepaapea-
HolT Gaqks, MOKasaHRON Ha pue. 185, a, ecan P=ql, c=1i/4.

a/

&*Jm
_*_Ly

&

Onaemn. Ml—.-_;%q;z; A{==—§1:1%¢£2. Smopll Noxazarl M4 pEC, 185,90
n 185, ¢,
7
Ao 7
7
{ b=
mly
q

Puc. 188,

5. OnpepenuTs saropy HarafaioiMX MOMENTOB A/ CayYas, OOKA3ZHHOrC HA

pue. 1586, a, '
Petueniie, ¥pasnenye (118} g s10r0 cayuast NoAydacics

,-1«1',,{+1};’LT,I+Mgf-——O. .
OHGBH;LHQ. YT M,=.—-PC. MENIY TeM K&k yOA0Bxe€ 8 3ae]aRHOM KOHUE (D[o-



rout CTATHYECKH HEONPEIEIHMEE IANAYY OPH MATHBE

e v
Pu OF 2aer (13 ypaerenui (100) u (104))
Myl M1 o
3EJ TEET T
3 npupe: ' p i ' ! 2
PUBCIEIHILIN BLIle ¥pabHeHul noayyaen Mozm?Pc; M:—7 P M,=—Pe.

Enmga H3rnOaUIEX MOMCHTOE 110Ka3411d pa pHe. 186, 5,

. i OﬂpEJ‘E.'IHTb 113rH§&IOLLLrIC MOMEHTEL i OHOpax Hepaapeanofl Gadkd ¢ ceMuio

ik H.:..xmu HPOIETAME, KOr(a HArpysel TOKO CpejaHi NpOIeT papHOMepso paclpe-

ACRRIHOIT AT PYIKON 4

Omsenr. My=M = . 12 Y !

3 4 sgg 05 M=M= — T3 M,, M=M=

g 7. Hepaspeinan 6amka, umewowas UETLIPE DABHBIX IIPORRTa, KamH{ LIHHOG

:9 M, PABNOMCHIO HarpyKeHa Ha NOCICIHEM FpoJoTe. Hocrporre smopu HaruBaw-
MUY SMOMERTOB 1 NOMEPevHLIX CH,1, ecl ¢==500 K2/

8. Pewuts aaxavy 5, NOJArdd, 470 PaBEOMEPHEN HArDY3K4 1HTeHCHEHOCTDLIO g

pacnpenceqa 0o seeh MpHe SaqKH I =]/
pacry NHe 110 e=[/2. TlocTpouTE atiopy noneper
A5 ETOr0 YOROnHA AT pYiKein, " > PENTEE Elhe

Omgerne, M= — 5?3 g, M = —é g, My== -é~ R

E i'if 5"

FMTABA VII

CUMMETPHYHLIE BAJAKH NEPEMEHHOTO IMOMNEPEYHOIO
CEMEHHS. BAJIKH H3 ABYX MATEPHAJIOB

46, balku nepeMeHHOro NOMEPevHOro CevYeHun

B npeawayuinx naparpaax paccMaTpuBaJIHCEH GaNKH IPH3MATHYE-
cxofi Gopuel. bonee noapobnoe HCCAEROBAHHE TOKA3BBAECT, UTO YpaBue-
uud (50) u (57), Koropbie ObLIH BLIBEISHE! ANS IPH3MATHYECKHX CTEPIK-
1eff, MOTYT ObiTh NMPHMEHCHB! C JOCTATOYHOH TOUHOCTRIY IS CTEPKHER
TepeMEHHOrC HONePEYHOr0 CEUCHH [IPH YCIOBUH, UTO HAMEHEHHKE ABIACT-
c¢ He cngmkon peskuM, (NMyual De3KOre H3MeHeRHS NONEPENHorc ce-
UEIHA, B KQTOPBIX UMEET MECTO SHAUATEbHAR KOHUEHTDANUSA HaOpsike-
nui, 6yayTt pasofpanwm so [l-d wacru.

B KkauecrBe nepBoro npumepa OalKH mepeMEHHOIO [IQIEpeYHOro
CEeYEHMH PACCMOTPHM H3rM0 KOHCOMBHOH OGaliKu pUasHozo CORpOMmiuSie-
HiA, T. €. BaJKH, B KOTOPOH MOMEHT COUDOTHBJIEHHA H3MEHAETCH Mo

JUEE €€ B TOM XK€ OTHOWIEHHH, Kak # usrndaiomuil moment. Torja,
Kax BAHO U3 ypaBreHHi (60), (0,), ., OCTAETCH NOCTONHHEIM N0 JTHHE
faiKd ¥ OHC MOXKeT OuiTh OPHHATO paBHeM [0]. Takoe yciosue ABiseT-
CH BHTCIEHM B OTHOLIGHHE YNOTPeQASEMOTO KONHYeCTBA MaTepuana,
TaK KaK Kamnoe nonepeyHoe ceuenue OyjaeT MMETh HAHMeHbLIYIO ILIO-
MALL LaA Toro, Yrodsl YAOBIETBODHTL YC/IOBH- :
M TIPOYHOCTH. Wi

Ilns KouconH ¢ Harpy3xoii na xouue {puc.187) ' g
HarM0alompl MOMEHT B KakoM-nuOo [monepey- z 71
[[OM CeUYeHMH Ha PACCTOAHMH X OT rpy3a uHuCieH- 'y[:——;—:-

Ho pasen Px. /lma Toro Mrodet umeTb Ganky Pre. 187
PABHOTG COMPCTHBISHHA, MOMEHT COLNpOTHRIE- ' '

HUS TaKKe OOMKEH OHTL RPONOPLUCHANBHEM X, DTO YCJOBHE MOXKeT
OhiTh BRIIOTHEHO DPASNHUHLIME OyTamd. Bosbkem B KauecTBe NepBoro
iIpuMepa cj1ydail npAMOYroALHO0 MONEPevHoro CedYeHHs MOCTOAHHON
UBpussl b B nepemennoil Bmcotw A {pue. 187). M3 onpeaeienun
IOHATHA GalKu PABHOTC CONPOTHBACHHA CAENYET, YTO

M E'.E)_.x—ﬁ;-‘ij—"—collst
W bAE T ppt T ’

u
U

hlx

ree /i, ectb piicora Gankn B 3ajenaHiiom Kouue, Torga AP= % .
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L S ML IPASHBIE BATKH [IEFEMEHHOLO NONEPEYHOID CEUHEHMS [ra. vig
MoxHO BHeTs, UTo B 3T0M CAYYae BelIcoTa GalKH H3MeHAeTcs, crelys;
napaboaudeckomy 3axony. B HarpyM»eHHOM KOHUE MIoWaie nolepey-:
HOTO CeUeHUA paBHA HymMO. 2TOT Pe3y.IbTaT MoNyuaercs MoToMy, urg
pi BeIBOJE BOPME! GANKH paBHOTO COMPOTHRACIHA KacaTe bUbIMH I1a.;,
TPAMCHNAME npenebperatocs. B npaktwueckux NIPUJIOKCHIAX 5TH
HANPAMCHUA NOMKHE OHTh DPUISTEHL B pacuer TaKHM ofpaaos, TS
IyT1eM HEKOTOpOro usmeHeHHs dopyu B NArPYHEHNHOM KOHNE RMeTh
,IIOCTEI'I‘D‘]H}-’EG IaoMmaghs NaNepetyoro Ceqeris Adfs TOro, ‘ITDﬁb]
BOCIPHEATL moNepeunyto cuny. ITporud 6ankm na KOHNEe Haijeres
U3 ypasreunus (93):

312Px= dx IQPE; . 2 Py :
=) TE = V=S 121y

]

bhy
ria J =5 IPCICTaBNART MOMEnT UHe IHH [ONepedHord ceuenusd B
0~ 19 P

salleianioM Koune. CpaBHHEAs ¢ ypaBuedrer {95}, BuIuM, uTO PTOT
NpoTHG B [IBa pasa Gosblue nporuba IPUSMATHYECKOrO CTEPKEHA, MAEH)-
Lero KeCcTKOCTE MpH u3ribe £J, 1 Ty ixe HArpysKy, T. e. CTEPKEHE
HMEeT TAKYIO JKe MPOYHOCTD, 110 HE TAKVIO 2Ke HECTKOCTL, Kak MpHava-
THUECKHIl cTepiKenb.

B kadecTne Broporo npumepa wu PACCMOTPAM KOHCOMB NP AMOYIO b
HOTC MOUEPEYHOr0 CeUSNHA NOCTOSHHOH BLICOTH /# U lICPeMeHON WP H-
1w b (pre. 188, a u 188, 8). Tax Kak MOMeHT COMPOTHEJEHHS! H MOMEHT
HHEPLMH J, Oanku Tpeyroabuoil dOpMEI yBeHYHBAIOTCA ¢ RO3pacTa-
HHEM X B TOM K& OTHOU:RKHH, KK H H3IHOAIOMmHEA MOMEHT, To Hanbolibiee
RanpsKenne (0.}, . W KPURH3HA {CM. ypaBHeHue {96}) ceTatoTes mocTosH-
HLIME O ANWHE GaKd, # BOTHUHEA PalHYCA KDHBH3HB! MOKET GLlTh
Cpejg/ieHa U3 ypaBHenus {(cM. ypaBueune (55));

hE
(Ux)max=72'}'.' . (a)

[Tporu6 ma xonue ayrn xpyra momuo NPHHATE, B CiyYae HeOOJIBIINX
nporuboB, paBHBIM :

i gl
HIW NPH [OMOIIH ypanHeHHs (a)
12
F={0, ) rax 35 - (123)

Ha s70ro ypasuewns sMaHo, 410 1131 s10rG THIA KOHCO/MIEH paBhero
CONPOTHRACHAA NPOrHS HA KOHLE H3MEHSeTCs NpONCPUKOHAABHO KBaj-
pary AMHEL B OOPATHC NPONOPHHOHASLHO BHICOTE.. ITHM PE3YJIhTATOM
MOMHO BOCNIONL3OBATBLCA LSl MPHOIIDKERNOTD pacuera HanpIKesui #
nporu0oB B aucmogod peccope. Paceyvorpennas ponne TpeyToNbran

48] BATKH TIEPEMEHHOMG TONEPEYHOLO CEUEHHS 183

LISCTHHKA PA3pe3aeTcd HAa MOJ0CKH, KOTOPHE 34T HBKJIBJIh]BaIg-FCST
APYT Ha APYTA, KaK IGKAREHO Ha PHC, 188, b, ¢, d. las mepsoro npubau
KOHRA TePBOHAYANEHOR KPHRHIHOH u Tpe-
HueN MEXAY N0JOCKaMH  IIpeHedperyior
¥ TOTla ypaBHenne {123} MOXKHO cuATaThH
JOCTATOUIO TOYHBIM 1), )

[pwu pormeaenyn nporufa 8aNoK nepe-
MEHOTD CeYeHNA MOWHO BOCTOIE30BaTHC
¢ BuroAof  rpadwaHATHTHUECKUM  METO-
aom (em. § 34). B cessu ¢ atem Heod-
XOINMO JHIGH JOMHUTD, Y4TO KPUBU3NA H3O0-
FHYTOH CCH B KAKOM-/IMO0 MOHEPCYHOM Ce-

£
I
yekdd papha oTHowennio M/EJ, (ypas- <<ﬂ,— =T,
-t
7
4

jerue {36)). [NosToMy yBeiHUEHHE JKECTKO-
cT NpH Harafe B paupom ceyerur Gyrer

=
UMETL, TO JKE BIHMAHNE, KIK YMEILIIEHHE B . ‘

TOM JKe OTHOLIen®u U3THOaloNerc MoMeH- :

ra. CaeloBaTeabHo, 3al1auy na u3rud 6a- Y7 &

JO0K MepeMedHOro coyepHnd MOMHEAD CRe2TH K Puc. 188

3arave Ha u3ra0 6a10K MOCTOSHROTO Holle-
. i {{BMEHERHON

ICHHOr0 CeileHs TTPH MOMOIH i
Eﬂin‘l}@b! uset GOty ¥oeRnos. VisneneHHas smopa MOMENTOB nogrytlaqe'r
T{:sg w:' sGIKeHHeM OpJHREAaT ﬂ@f{CTBHTeﬂ BHOH FMOPE MOMEHTOR Ha OTHOM:C-
T Hyue J /J, rie J ecTh MOMeNT HHepIWH B
2 z AGHHEOM YONePeuloM CeueHHn H J, ecTh
IOCTORHER MOMEHT HHepuuu. JT0 CBO-
AWT Haryl CTepKHA [EpCMEHHOTO TIOo-

R e ;
il-}“ BB
Lof ey
N
A
P

4 MepeuHoro CeueHmst K Marnby CTepkis
NOCTOAHHOTO TONEPEJHOro CEYEHN € MO-
MepTaMn HHepHRH J,.
Hanpumep, sajady Ha ¥3rrd Kpyrio-
ﬁ i p H

~ ro pana (pnc. 189), KoTopeIH MMEET Ci-
Pac. 189, UeHUA JIBYX pPasHBIX JHAMETPOB C MO-
veHtamu muepuwu J, ¥ Ji # EBarpy-
wen cunofl P, MOMIIO CBeCTH K 3ajdaue Ha H3THO KpPYIVIOrc Bana,
KMeliiero nocrosHumi  moment wmepund J. Ilpu pacemotpenns
durcruspolt Ganxu A1B8; Bmecto Tpeyroabroll Harpyakum A.(161, npej-

1y ; enme monyyeno E. Phillips, Ann mines, 1. I, c1p. 5—336,
18.’;2.)(ﬁ:01‘§§§:{c Taod }i’ nnier ang Pearson, H;slcr;i of_ the Tleory o(fi _l;la-
sticity, 1. 2, erp. 830, 1893r A. Castijgliano, Theorie der Biegungs — und Tor-
sions —— Feders1, Vienna, 1883, Braaune TPeHNa MeXAY AucTami Obla0 pacm:oTpem
S.Marge, Ann, mines, TT. 7—9, 1905805 D. Landann P, }-I‘Jpni'a?r ucili;lw'hnnlm;m
PAUPCARTEUED AATPYSKH MEALY OTLEARIILIMI JRCTAMH peccops, J. rarlES mmgw.é
T, 183187, Nomtan 6u8anorpadus o Mexanuneckix peccopax ﬁb_!.-'![a‘UI‘i} Emi i
A, Soc, Modln. Ergrs, New York, 1927, (M, Takae KRITY! 5.G ross . E. ;!Mexg,_
Die Federn, VDI, Verlag, 1038, BecsMa noasoe HCC.-‘ICI[OIEEHIHE_Pi'iju‘IHQ([;IfI.\ -r;mod exa
Huneckux peccop pano o kukre A, M. W a b |, Mechanical Springs, Cleveland, 1944,
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CTABAAICHIEN 3M0PY K3ru0alouuX MOMEHTOB OT JeHCTRUTEILRON Ha-
IPYsKY, Mht BOCHNGJBIVEMCH HATPYAKOW, MNpPeACTaBIeUHCH 34luTPUXO-
BAHHOI MJOUAAEI0. ITa IIOMAZL AOAyYaeTes YMeHbUeHReM OpIHHAT
SHIOPEL HA CPeAHCM yuactKe Bala B ortHolueHun J./J1. Onpegerenune
MPOrHGOB u YIVIOB HAKJCHA MOMKHO Tenepl: CHenaTh, Kak 8 Cayyae
VIUIMATHYECKHX CTEpiKHel, Bendukna nporufa ¥ Vrod HaKJoHa B
KaKoM-1HO0 TOTepeuHoM ceyeHny 621Kn 6YAYT PaBHEL H3THOAKWEMY Mo-
MENTY 1 [ONeped o C1ae 0T QUKTIBHOM HATPY3KH, MOeNeHHbM Ha £/,
HeoOxoammo 3aMeruTs, uto B cavuae, OPeACTABIEHHOM Ha pHC. 189,
HMEET MECTO Pe3KOE H3IEHEHe THAaMeTpA B4, A B DACCTOAKUH //d or onop,
BLIRLIBAKIIEE MECTIILE HATIPSEKEHA S B ITHX TOUKAX, JTO HE HMEET CYIeCT-
BEHFHOIO BIUAHHA Ha K3rud Baja Npu VCJIOBHH, YTC Pa3HHLA B JHAMET-
Pax IBYX YUACTKOB Ma/la 110 CPaBHEHUIO ¢ JJIMHAMH 3THX YUACTKOB.
Mero1, npumeHeHuw# Jnd Bana MePCMEHNOrC HOMEPEUHOre ceye
HHA, MOXHO TPHMEHHTL TAaKMKCE K COCTABHLIM ABYTABPOBLM (ankam
JdH GepymaM o CruonIHOH
CTEHKOH TepeMeHHOoro more-
peuroro cewednd, [lprvep
hepMbl €O CILIOWIHON CTeH-
KOit, OTepTofl Ha Koumax H
DABHOMEDO  HAFDYIKCHROH,
nokasad Ha piac, 190, Hary-
Daotindl MOMCHT YMeHbIIaeT-
CA OT CPefHIid K KOHIAM
bepmbl, 1 BeC GaTkH MOMHO
VMEHBIIHTL TYTEM YMEeHBIIe-
HIR GHCJA  THCTOR B mof-
CaX, KaK 110Ka3aHO CXeMaTH-
ucckt Ha pueyrke, [Ipornd raxoft Ganky \owEo BMUNCIHTS 12 OCHORA-
HifH MOMCHTA HIEPUMH CPEIHEr0 MONEPeYHOro CeueH s, 3a (MIKTHBHYIO
HATPY3KY BMECTO OAOH 11apaGomtl, yKa3aHHOH TYHKTHPOM, BasATa fpe-
craBieHHast na puc, 1% 3amTpHxoBaNuad ononalh, B KOTOPOl YMeHb-
ICHHE TIONCPEHIIONO CEHENHST KOMIEHCHPYETCH YBEIHuelneM OpAMHAT
SMIOPE MOMEHTOB B OTHOLIEHHH o copeq/J.
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1. CT:-I::IJHOI['] arer qopilts, owasaoll #a pae. 191, 3436850 BA aINOM KOMHE B
rarpywent enactt P aa gpyroyv. Onpedeauts nporaf 1a kone, ecas 1amia paena 24,
ERPHHA — &, TOJWMUE JTHCTA ~=Jf M uarpysna 118 Kotte — P,

Peryenrie, Tlporn6 OVJIET coCTOATD i3 ThEX 1aeTe:

PEpp
=3E7, gEg, T Pernl B B
ETATN s
P E
fi"_'QI-‘,'f_ — nporHﬁ B & BenencTmite ¥raa Hal'-“—'iﬁ_i B L.
P

—_— . - (’J . - P " — '
{y DET porufl oy nsrafa unetn HE ancra.

Douutstii npori® pasey f=f—f,-+f,.
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. --7 5 u = A0 oot
<, PoilluTh iTP\'-Z,LbE,l}'UL}'iO 3afany, MOAATas f==05 ¢, a==7.5 cx, P 40 ;
o FEO0 sy cam ) . 188 m ec nporiS, o
Pitg OnpestIuTs WEPHHY d (TICTOBON pectfopl;l {pHc. . g )
P20, h=1,20 o, (=80 e, (7 ]=4800 nz/cx? B HECTO THETOR A==14,

P
b2 e
/*— - g Ly
2| M )
ok 4 ] z
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% &

Pue. 191,

pey § ACTHHKH
Peterie, CryuTast JUHCTE PEccOpld BH[E33HIEIME H3 Tpey roaLHOI MRacT

{pric, 188,65}, maiuem e BaTLLee HANpARKCHIE
6P

O nay™= nadi®

. 6Pt 6-2500-89 =12 e
d-——” [GT A% 10-4800.1,25%
[} pors® onpeaensTCa B3 YPABHEeRIA {123
o
= 480066 =-§,91 ¢

1.55.2.10°

L 24~
4. Cpapnarh fiporifel B cepedHlie H Yl nq_ﬁopom Ha KoxIuaxtfg;:ﬁhonr%i{i;p.c_
o 1849, ¢ TeMy WC BOIHGITIAMY BAL TOL e Aaunbl, #oO nof A :
D kel 7., Tipusisit J./J4==2.

'- 3 11 KOTOpOTO pasen
QLRGP0 CEUCHHA, MOMEHT HHEpUHE > noso-
P ]Pcmemm Bepcneriie Gonbiliell ACCTKOCTH NRH narube B CFR‘QEH;EBEL}F:]E"H 050
pUTA KOHMOE BATA, NORAZINOCO na puc. 189, OyayT MCUBLIE YTHOB i

£ > TbE a [0
(OF  LUARKAPHUECKOTO BaJd BO CTOMBKE pas, B?ékﬁnmﬁ iﬁfgpiiﬂii?f: np;,m-
Masge MeHeiDe BCCH  MMAOLLAAR rpcyronbrlulia A,C. B, o . h
S ARANCT HATPYIKY A Cyundd HERERL LIS
Korn Baad. fllpu SRAAUNHL BHATCHHAX 910 or-
tomense pasae 5/8 1 L
[Tporufes B cepeaine Aad pfonx BaloB
GyIyT HaXOLWTbCH # TAKOM HE DTHOLUEIIHHi
Kax WarHbaiouie MOMenTh OT BaLTpHXOBAN
nall TAQILATH M NAOIIALH TPeYT oML HEKS AL B,
Jto orpowerme papaa $161 ). N _\
5, Daaga, onepras HA ROHUEX, Hal"‘p‘}}he* Prc. 192,
113, KAK NOKA34HO Hfl gnc‘ 182, hal{qﬁigmﬁ%%
deltnTRes; melcoTa fi Gaaka  HaA , ) . - \bord
i'lf[é"l;‘l-:-”{‘li‘}iplrl}-' pABITOTO COMPOTHBACHIE, ECH wyptua b IpAMOYTOALHONG conepe
CouBnpy UCTACTCR mocTostHtefl o ALHT Ganki?

x!
Omaei. haz-_.fzz (1 —38 -IT) )

- . 1

CTATBRON OAACTHIB  TOJLHIHO 1,20 m"’l :éurﬁaéii:i?él

et =[{ e o epe,. N

sta pue, 193.a @ 193,b, noj AeficTonen HArpysKi =10 f(%d nP'-chfﬁiinililocx-oamlju:"[ e,

Bortonsre. Cuoxd aTy 341a9y K olpesenertiy Bporkba nad TI1EaH o abed
PILLLT pastion 10 cx, peobpasyes Juopy MOMERTOB [T 3TOT0 CIY Y

6. OapemenyTs Oporks
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(puc. 193, ¢), Torza Mu 0oy YAy

P
R

LAe J, ects MoMeyr HHEePIHA B cepenune nposera, Uge

Neph 7erko soman saeh JACHEOR 3kavenite npoyula te.
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d .
- Jjﬁawréﬁmfk f T

Lrd i

7. OnpeflenuTena
. : HGO LT Tporis qrcToROR
hi=1,25 em. B2 108 gafom?, to T=4000 ffe/c;sFH PECCopH! (puc. 188,0), ecaur [=S0cx,
Omisern, f==1296 e, ]
8. Ceofomuo onepraa Ganka MpAMaYe

TORAS JOILHTCH 0D Aposery. K

FIETY. Ak Jovikina pase

o e : : é MERATLCA BhicoTa J i

OOk i dapuy pasioro CONPOTUDTEHNS, ecan WHpiga & i1 h Gaare st toro,

PEHNOTO CENCHUA OITACTeA FOCTOAHUON N0 nuue 63k PrO¥romLhore mone:
Pewente, Has xaxoro-nito o

J8RHOre fogowe ‘PY3d Hayd
HMeaT MECTO N08 rpvaoM. OSoanatasg pacm-omu:e r EEZH 00
HaxoanM usrabaiomudt mMouenr o4 rpyaoy b

)

TeHOrD CENEHHA HeeeT HACPYLRY P, jo-
r

JIREITH MoMesT
OT CCPENHME niponeTy yepes x,

7 .
Heofxonaman sLicoma & 6aaki neg FPY3OM Oy usercy us ypasnenns
_ GM
[GJ“B—F r
OTHY .13
M 6P 7o
A= =
T s | e — &t
) [o] &[5} (\ 4 )
k2 £
B tE =
(o] 4

MORHO BUIETL, YTO B 3TOM e ¥uae soicoTa A

HOAYOCH KUTODOrO PaBHb H3MCHACTCA, CRAYA 3aKOHY 3a74nca,

%u ]/_B?T

EHHOTO MONEPEYHOTO CEYEHY (th. vir

47} CHMMETPAUHEE BAJKM M3 JIBYX PASTHYHRIX MATEPHAZIOB 187

9. OmperennTs CNOpPHBE MOMEHTH HA KOHuaX Sanxu AB ¢ 3azenadHbiMi KOHLE-

wi, HATpyzKesHofi B cepoanse nponera (puc. 194). [lpwunTo
A
o
Peigerite. Pelllenne noJavuaeTes HyTOM CROMENHA LByX MPOCTHX Cnyuaes, Noka-
azwnElX va pac. 194, b1 ¢, Heowo, 4TO YCAOBUA B 3a3enanihIX KOHUAEX OyAyT yaos-
eTENPEHb:, SCHT YEAE NOBOPOTA KOMUoB GYI¥T PaBRE RYAD, T. €. €CTH PRaklHd oF

w hid

{ARTHEHON HarpyagH (oM, cTp. 139), TPEncTABNEHHOIN 3AIUTPHXOBAHHEINM OIOLATAMT
g &) b ), paBHBL. [1o3TOMY YPABHCHHE L5 ONPEIe TR YHCIEHHOr0 SHAUERAR M Oyaer

Pre 3P, M
iy ogTyMTE
OTRVIE 5p
{
M=,

16, PennTy npefbiiyulyio 3aiady B MpefNoflomenuy, 470 B ToUKaX CuD npu-
JoyceHEl paBime rpysk P

Cimaem. A =g

47. CumveTpuuHbe GATKH W3 ABYX PAas3iHYHLIX MATEPHANOR

ViMeroTCA cayuam, Koraa NpHMeHsores Galiki U3 IBYX HIH HECKOMb-
KIX pasiudibiX Matepnanos, Puc, 195, @ npefcTaBisier MPOCTOH €1y-
uail jeperaHEoH Haaky, venTetunofi cransHoll Honocol. npudoueno
1 Gauawe camay. Ilonarad, yTo mpy H3rnde He
CVILECTBYET CKONBKEnHe MEMAY CTAMbIO K je-
PEBOM, 3A6ChH TAKXe Mbl MOKeM BOCIONb30-
BaTLCd Teopueft nenpHmX Ganox. Cormacno
3TUH TeOpuM, YAMMHEHHS H YKOpOUueHud Npo-
GCGIBHEY BOJOKOH NPONORTIHOHAS LHLI PACCTO-
AuuaNM OT HelTpantuol ocl, Biarojapa Tomy,
TG MOIVJAEL YIPYTOCTH Jepea 3HAuMTeIbHO
MCHELIIE MOAYJIA YODYTOCTH CTANH, LepeBsiH-
Han HacTh Gaakd Tinu usrHbe Oyier 9KBUBa-
JOITHA OuUeHb V8KOH CTeHKe K3 CTalH, Kak
rorazaue Ha puc. 193, 5. Urolsl MOMEHT BUYTPEHHKX CHA HE H3MEHUICH
A1Sl A2UIOH KPWBH3HGI, T. €, JNif JA{HOr0 YATHHEHHA H YKOPGUEHH,
TommHa by STOH CTEHKH AomKia OmTh CIeNViOLLeH:

_bEF
by=3" - (a)
Taxup ofpasoM, 3a1aua CBOIUTCA X K3THOY cTannuof 6anku 1aspopord
COUSHWA, HASHBACMOrO APeOGpaI0saHubis cedenties; 37a 3ajaud MOXeT
OiiTI, pellepa HA OCHOBAHHA Npelbiyiled TeopHH.
Paceworpuy, nanprMep, c2efofEe aeXaulyto Saay INMHROA 3 M
U narpyensyio B cepesupe cuaoi 400 k2. Pasmepn! nonepevHore
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CeUEHHA JEPERSITHACH 9aCTH Baaku: b=
CTOROHE OHA Y¥CW/ACHA CTAIBHOH MOJoCofl OmpiHol 2,5 eM v toaurnoll
1,25 ¢n. Tlonaran EJ/E =120 u nonpayscs ypaBuenney (a), Gyaem
BMETE IpeulpazOBAHHOE CeUeEUe CTeHKy 15x0,5 e n monku 2,5%
X 126 em. Paccrosnug KPailmiX BOMOKOH OT HelTpaseHoll ocy
pue. 195, b pasuii £i=5,36 em 1 h=-9,9 ea, MomenT naepuyu lpeobpaso-
BAHIOr0 CEUCHAA OTHOCHTENhHO HelTpanbaoi ocu paBusiercHS  —=290cu*,
CACIOBATEALHO, HANDAMCHHA B KpallllMX BOJOKHAX npeopazoray-
HUTG CeveHus (M3 ypasuenus (1)) Gynyr

Myaghy 30060635

10 ca, =15 en, a na BRMY K10

e M1 S 2 655 ke card
Umnx_' Jz 290 €655 Ke oas,

Mg 5 00099 0
¢TI:’III] - JZ - T 290—_-— l[.-x_,'.ar L I'C.".If- .

UTobel MoNyInTL nanbonbee CHENAKMee HallpaXenue B jiepese Jed-
CTBUTEMLHON GATKH, HYACHO NMONYYEHHOE BHILO H2LpAKel e 0, Ipe-
00pasoBAHIION0 CeveHHy (CTaam) yMHOMHTL Ha EJ/E ~=1:20. HauGoap-
1ee pacTAT NBAKoIIEee Hallp KeHUe [isl 3TOr0 C1vuas OAHC W TO e §
Ansl AedcTBHTICAbNOR Sanki, u Ay npecOpasoBalnoil OamKy.

B rauecree APYroro apumepa uiniba 6aawy i AByX pAIULIX MaTepilasos pac-
CHOTPEM Ctyvad OuMeTaaamueckol LOMOCH, COCTABNCHNGH W3 MHKSeBol crain o
MOHens-MeTaia (puc. 198}, Marud takolt noqack! BHCM MM CHIAME MOMET GbiTl, pac-
CMOTPCH TORHO TaKuM ®e ofpasoM, Kak b apetmiayiied zagaue of sarube Gaqxm ua qe-
PEBA H CT2/1s1, Mt YCJIORHH, UTO MLI 317aeM OTHOU el He Lyl Fe. B xoropom E u F, coor
DETCTOAHHO OyaYT MOAV.TH FAPYTOCTH MORCTE-METANId K CTATH. PacevoTpin Teneps
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HATE0 TAKON Nonochkt BCNETeTRHE HIMEHSHHs Temneparypon, Kosfdbnurent aubefivaro
pacmgipmlﬂﬁ MOHCTE-METANTS 6().."{!,i].l(‘., YOM HLKEICBON CTami, » TT LOBTAIEN 111 TCBY-
nepatyprl 6y,0T MHOMEXoLUTL Hirnd ¢ BOrHYTOCTLIO CO CTORONE OT L1108 AQAGCH, 370
AHACHTC r3PT00 SAMETATATUCCKEY 000 BCAeIoTBIe HENMCHEHA TeMTICPATY PH HCIIO b
VT B DASAITNINIX 8RTOMATITRCKHX HICTRYMENTAX 2T Dery irponaniis TCMIECpPAaTYV- -
pbl 1} KAK, mianpuMep, topuocrarax. [lyers B2 — TOMMMHA B & ~— kpAKa Kam ol
METIACIECRO  HVIGEN,  f — ypeaHyeyHe TUMHCPATYpLI, 4 -— DajiHyC KPHBUSHE,
U 1T O, — KOstDILHEHTS R eRtoro PRI COOTHCTCIHCETG CTAMIL §1 MO (Tl

1) CM. craTLio aeTepa 8 J. Opt, Soc. Aper., 71, 11, crp. 23.

: ATEPWAANS 159
171 CIAMETPIIUEEE BAJKE HI JIBYX  PATIMUINEY MATEPH

. W OCTROCTE THR U3THBE MOLeT)h-
o 0L F ol p— HECTROCTE IIPH HarvGe cTamI. EMJM—— A\ef:"ri\t}acr:‘?ar pr:n:gcm]ﬂierﬁ g

o ri'p;? LOBWITEHNHA TEMIEpaTy PH Tiaca .«:uareﬁ}“;;ch' 3TN0y H CIEATHIO, 0

'\LL;f:}_:;éfyal"fﬁllsuHCHT THeHHOTO DaculH]‘JEH”le») Oyzer “‘;iﬂgpmmém JIOTOCHE,  BbLTETE: -

LI ; Ty cramennm. PacemaTpipan nacHe N Miomgent mr

a crant — 3riby 1 pa : ), MOEKERS TITY -

nanC*;\'_C“Tﬂ CMENCIEIME TIONEDEUESINA CeneHISTH MR B /MM, (pi{c;iciiﬁjﬁ‘;)mn.:e,ﬂ veH-

el 20y I © ceteHHR) CTAMN TIPHBECTH K pACTSITHEAIOMEHE 3
SHITE CHAM N0 GICPeuHOMY ceve \ . L-METHAN MOLERO

TpEHIAIT T (AL SKE GOPA30M BHYTPEUNHE CHINW A5 MOHCTL - MET]

2o P i X b Hlu}?ﬁj‘\m\!éﬁ 'ICHI»I;".O P, uK nl:;be M,. BuyTpensiie cuabl b molom 10-
MEeCTH 1K CHRMAK ¥ ¥Cur 2 an. [IoaTony

gg}retﬂmm cetpenyH GalKH AOMAHE! OLITI, B pabnosechy. [Toarosy

P =Py=F
Hi
Pt (b}
%.:M LM,
BoTani1aa £ Eyﬁ

M 1= 'TP s My=—

r
. S AEN
g vparsedHe (), Ooavu
o Ph_Ede | Ful
a r

'JC}

~LU }p : Tl y T [

[ Toe yRNAEHEHe ﬂ,-HH UI]’pﬁ,‘lE»!EHHH i ! 0 ] 3 -f] 8] [ [J-SHH 3

: CT}}\HOCI[{ CUITPHK CAHBEA C—f OTHOCH Te aEHE )l.,"[HH 1A MOHE: L-MegTaala H CTa

e a - =1 } L~ 1 H
Ll JHHH 6HI.E! Oﬂ,liHﬂKUBbI; 'ﬂOS ()M}

o2r, ho o 2Py, B
acr+m_!_$’_a“ Ey bt 4r
Ha .
E r“l—“"'i') =0y = a ) { — T {d)
o \E.TE.) :
H3 ypasnenuft (¢) n (d} ME mogyuaem '
4 f1NN b "
m} (EEJE%‘EW’FM) KE\—C'T_—M =(y — U} gy
Berawada B 910 ypPaRieRHE it
JC‘_:‘-’?M:E H EC=1110EM!

Moaygaey cledyomet TpAliHKeRHOE YPaRKCHHAE:

1 _3(my—adt %)
T2 i
Termeps 3 vpariends (€) HaXoLnM ,
n .
; e — LAE i)
P?’}% (@, — ag) E{ET o+ Lgd ) "39 (@ — o) I (AL
H
— 3 lay,—oplt o hy
M,:% fE_M_T“c}_f_ Ede, M=y ln=0dip g,

AHKCEHHE
3 ypasoenal (@) u (h) MoxHO onpegetuts P, M, n M, Haufoabuee danpamed



190 CHMMETPYMHLIE BADKH MEPEMEHHOTO [ONEFEYNOTC CEUENMA [ VI

B CTalK TORYUaSTCH CROMEHHEM PacTHHBAIOWICIG HALPANKEHHS, DHILBACMORD ¥CH-
nEEM P, £ PACTATHBAIONIAM HANPRAENTUCM OT KPHEHIHDI 1
;

27 A E 4 pht
ﬂmaxﬁﬁ-}-j{ -F[;:E;E!? (E:JC-}-EMJh;-!Lﬁ—gEC) ,
Tonaran, Ranpumep, w10 06a MeTasna HMEOT OIHE H ToT TYAL ¥
Toxaras, | 07 Xe MOZYJL YOpyTocth E,

hE

Ornaz =5 —
IDax 3?’ H
HAA, ROAB3YACH ypaBReauen () 1) moayuaen
l
Gmaxz‘z_Er {fy — Q)

Ilna E=1,8-10° xa/cu?, t=200°C § 0,~0,=4.10"" yaxozum
Cax=T20 xa/cu®,

Pacopetencrne nanpmgensii, BOINNKRICIYX OT ErpepaLtia, NOKA3AHO Ba puc. 196, c.

JAJIAYH

1, Hafra ponyckaembrii garnOalomuii MOMEET AN NepeBAHHCA 6angy YCHJTEHHOH
cT2ALkolt Rorocolt (pHe. 195}, ecan b—15 ca, A==20 ¢H M ToAUIAKA CTAABHON NOOCK
pasra [ .25 cm. INphasrs £,=10% xa/en?, E,=2 10%z/cnt. |0, |==80 Karcn? e JE
nepeea u [0, |=1070 xz/cm® ag crana. *

2. 1}penno.no:1mrb, UTG AepeBAHH AR Banka p DpedBavILel sasaue veueHa BECPXY
Crasbueil noaocolt wiipmitof 5 ex B romupeod 2,5 cx, & BREIY cranbHol noaoCoH -
priol 15 ca B romuukoo 1,25 om. BuiyncauTe Z0nyCKaeMHR R3rubacuivl MoMeHT
ek £ |6] Te e, yto @ B npemeymel sagave, '

Omeem. M==308 000 x2 cu.

3. Dumeraansueckan Ouscca uMeeT AmHHY (=25 cu. Haktn nperyf B cepe-

AHBe, BHIJABAEMHE YBEIHUEHMEM TEMIepaTYpH Ha 200° C, ecm E.~1,18 E, u
O, —u.—4. 107", !

458. M enezoBeTonnpe Gankn

HlapecTho, w70 conpoTBaeHne GeTOHA roPA3No GOABLIE NpH CHATHH, YeM FpPH pac-
TTRCHUE. CISRORATMBNO, BpAMOyroabnan Oanxa u3 ferona OYICT paspyluaThes or
PACTATHRACIIAX HEMPAKEHHH HA BRINYX-
Aol cTopore. Baaxy MomHO cIenat sna-
CHIRILHO Rpoyues nyTen NoOaBiehHs
CTANLIBIY (YCHAWREWUINX) cTepmued Ha
RRIMYLJOA CTOPOHE, KaK [OKASANG na
puc, 197.

TaK kax OeToR CUSMAETCH 0O CTAALKD
O4eHbL KPEMIKD, TO Hpr #3refe ue pMeeres
ot &} {1H KAKOTO CKOBMEI NSt CTAIbHBIX CTEPK-

Puc, 107, Hell OTROCHTENLRO GetoHa, ¥ MosTOMY Me-

: TOAB!, H3JOHCHHEE B IPEANIVIEM Mapar-

. pade, 310Ck TAKKE MoryT GRITe lpHMeire-

HH K pacueTy Hanpamennit npu Barufe, Ha npaktuxe maoway noncpeansix  cenenus
CTankHEX crépatHeli ofuyno Taxoss!, uto Gerod Ha BLOYKNOd CropoHe mepecraer

A
&
L M
I

1) 310 ypankoHHe coXpanseTca Tamxe gan E=E,.

4 5] WEIRZOGETORHHE BAJKH 161
COTFOTURAATLCA PACTAIRERHIG PaHELLLE, HeM HAUHHaETCH TeKY eCTL CTAH, KIPH SOnELUHK
HATPY3KAX, TPEKTAYCCKIL, JHLLE QM1 CTANb BOCT PHHUMACT Bie LaCTANEHHE. Q‘TCFOAE,
[pIL PacueTe NaATPKCHIIT NP HArRGe B JKeae30UeTONHBX GaAKaX, 1IPAKTHKOH yera-
NOBAEHO AOHYILEHHE, YTO BCO PACTSKEHHE BOCNPHEHAAETCA CTANDK M BCE CHATHE —
EoTonoM, 3aMeHAA PACTATHBAIOIIHE YCHANA B CTAAILIX CTePHARK HE PaRHOAeHCTEYIO-
e, HalteM, YTO pachpenedelie BHYTPENHHX YCHIHI o KARKOMY <100 TOnepeqHoMy
cougHIID mp OYNer TdKee, KaK nokasano na pac. 197, b, [1peanonaran, KaK u npesae,
5TO HOTEpeqHEIC Cevexns NPH HaruBe OCTaloTes IWOCKHMH u 0lo3Hadas (eped kd pac-
CTOR1THE HEITPAThHON OCH OT BepXa 1 nafiden HauGoneInee NPpoJoabHee OTHOCHTEIE-
#ue 1 KOPOSCHHE &g B GETOHE I OTHOCHTCABHOE YATHUCHHE OCH CTATBIBIX CTEPHHEN NO
eV IOIEM Gopiy daM:

kd o (1 —krd

Bg—— ‘F‘1 P 7

. {a)

Betol He cleaver saxohiy I'yKe, d ZHArpaMMa ORATHA AlA 3TOT0 MATEPHANE HMERT
Py, LOMOGHYH AHdrPuMMe LA YYTYHA HA PHC. 4, b, Korna oRMMaiomue j1al psiike-
A VEOIEUMBAOTCA, YTO0 HAKAOHA KACATeNBHOH X AR4TPaMMC YMEiILIMAeTCHA, T. €.
?\[L),_-'l:\-':’]'b YOPYrocTH GPTOHA YMEUBWECTST © YROMMeHHEM RampaxEentil. {lpu Buwac-
AT HAdpEKenn B wenezoberciublX 0afkaX HA FPakTHKE ofliYHC JOTYCKAWT, YT0
Gerod caedyer takony 'vkd, H BMeCTD HepeMCHHOTO MOIYJA YNPYrocTH HPHHEMAOT
ra| aTora Modyaa Gonse NHIKOC 3RAuyeRHe, ueN 7o, KOTOpOE LNy GAETCH M3 MCTbiTE-
HAfl Ha CHRATHE NPY Ma/lblX RATPSAEHERX. Ha DPaKkTrke LA wenezofieTeira HatTo no-
araeT, uto E/Eg=15. Torga w3 ypasuenni (a) nawfosuinee ORUMAI0NER HAT pANC-
inle B GeTone M makGoAbLiee pacTArMBAINIe: HATPANSEHHE B CTANH °) COUTBETCTBERHO
SyayT

Uc'—_"_"“__"'Ec* ik}

Onpeacsdy Teuepb N0M0KeHA He#TpPa sbHOR OCH 3 TOrG FCOBUM, HTO HOpMat::
Ibe VCEaHA [0 NONepetHoMy CEUeNKID P AOMKRL NPREOINTHCH K Rape Cha, paBHON
H3rROAIOWEMyY MOMeHTY B 3TOM NOMEpetHoat ceueyn. CyMya CRHMRIOIHX YCHIHH
B Oelolle JOMKHA paBHATRECH paCTArHBIOUEMY YOHAHK R B cranpHbEX CTEPRNAY, HIH

bldog

— _"2'-' '—'Ucf‘c: {C)

rie F, €CTh AOVIKAA WJICINALL NONEpesHoro cescHHA crann. [logeayscs oGozHaueHn-
THH f-cl.-'(;d-——'p g E./Eg=n, nonyuaed 43 {¢) n (b)

B=2(1 — &) pn, dy
BT YA
e~V Tpryit2pn — pn. (124)

Mocne onpefencuusi MONIKEHHS HENTPANbHAOA OCH K3 YPaBHCHAA {124) nomyuaem,
Ha GCHORANHMK ypaBHenH# (D), OTHODIEHHE MEKAY HAHOOILWIMM HANPARKEHHEM B feto-
e ¥ ganpAmednedM B CTAgH

R 129

Pacetoanue jd Meacay papuolelcTBYOWHME K CRIMAIOULIX B pACTAIHBAKCIIHXE yCraul,

Yk ceTh quegenHEHT Ko e, MeHBLINIT eHI LN,
%) Ionepeyible pasMCPbl CTATbHEX cTepiHeil OGBITHO Majsl, M BMECTO HaHbO.ib-
UEro HAUpRHeRMs OpHUHMACTCA CPeiHee pacTArHBaes HATPAMMEHUE,
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ASUCTEYIOWEL N0 HONepeyiavy CeUCHHIO Badxu (pue, 197, &) papne Y

L)
m;éwmﬂm—km=(h-§)¢ (126
W MOMEHT BHYTDOINIMX yCUNnH, paBrbil warnbaomeny moneury M, Gver
. . b o
JdR=jdF, 6,= — ! 57— 0=,
OTKY.2a
M .
GEHE;‘?J' {12?)
2M
0'62 -— fdei. (128} ]

Ipr noMamit ypassemrni {124 (128) nerzo pomennores HATPAKCHHA Npn Hirhle
B HoresoleronHmx Dagkax,

3AAAMH

1. Ofnpeleants pacetogniie HEHTPANLHON OCH O Bepxa Gangu, ecan I jFg4==15
u F =0 008 bd {prc. 197).

Cineem, kd=-0.384 4. _

2, OnpedesnTs OTHCIIEHHE p=Feibd, ecan wanGosbiee pacTsruBamolmee Hanps-
HeuRre B crdan pasuaercs 800 xe/ca®, wapbonnmuies cxusaomee HanpsAenue & Se-
Tone pasufercs 43 wafcw® w E JFg=n=15.

euccnte. U3 ypasnenus (125) A=0,446. Toraa n3 ypapmesus id)
k!
===, 12,
P=3 ({—&n

3, Ompeleanin OTHOLlenwe P, €M HakGOMBILEE CIRUMLIOMICE Ranpamense B Oe-
TOUC PaBHARTCA 5m PACTAIMBAKMIETO HANDSKEHHA B CTATH,

Omeent. p=0,0107.

1. Onpegeautt G02011aCHYI0 NArpysKy TOCCPediHE Keae306eToHHOM faakn nan-
not 3 M, omeprui Bz KoHHAX H wMeouled d=25 oM, =30 en, F.=7.31 cu?, ecan
A=15 1 JONYCKACMOE nanpaxcenue Lia GeTond pabHO 43 rafcut.

Chnaerm. =290 ke

. Bomucanry HauBonswuit waruGamoiuuil MovexT, Rm'gpm& Mower Ge30TacH)
BRIEDIKATD Xeqe3oberonnad Gagxa, ecan b==20 cu, d=30 cn, =125 cn®, E/Fs=12
H AQNYCHACMOR JampmRenie Anq crann pasio 1000 ka/em? u s Getona — 53 ke cut.,

Omaem. M==1920 rom.

t. OnopeieauTs suavense &, npn KoropoM B Getone M craun OJ[HOBPeMEHHO BO3-
HRKAIOT HauBOaLIIRe AOAYCKAEMBIE HANPAKEHHT.

Pewterve. Tlycrn Og H 0, ~- ToNycraemuie HANPAXKENWA Iaa GeroHA u  CTaqd.
Torta, BB OTHOWEHWE 3THX HaNpaKenni, onpejenseMex Gopmyiani {b), u pac-
CATPHBAA AMLIL A0COMIOTAOS SNAYEHHR STOrO OTHOMICHWS, TOJYWHM

’ 05 kEG
o, (1—4&£S
OTHY S
]
k= 55
8
Ogto. —2
6+ Ec
tend 310 yenosue SAUBICTEOPHRTCA, 10 rOBOPAT, Yro 0aaxa uMeer chaadncupo-
saruipn appamypy. Hven £y moavsysch ypabesnen (126), ROAYHAEM DRCOTY 13
Ypavdenns (128) 1 naontds £, 13 ypasieHus (127),

¥

) ooty uneaennsil kosqMHLGCHT, MerbLME elHHLLL,

WE () 193
1%] "KACATFALELIE HANMAKE{HT B MEARIOBETOHHRX BAMKAX B
LS MW el g — o3 o ;=
7. OupeacsTu orhomende p=F bl ecan 0= 00 kafom? gp=43 xajea” W s
~ I F.im |5 ) ' ’ -
- ELE’:::?MMIJE M3 bopMyabl Mpepdnyiied 3alayd HaXOAumM k=1,446. Torpa, ncras
: ehue {d}, NOAyvAEM
asg B vpaBnehuse (d) = 0.012.
8. Paccumrats GaJKy WHPRIOI 23 oM, KOTOPaA NOMET ﬁeimiacrs_(_)sgsmegﬁﬂ%
sGAiCHHA  MOMERT, parubli 2700 ses, ecad =00 xefemt, o=
:I P iFs=12. Haiit BuCOTY d A 1LICIARE CT2.TH Fo. N
d"ﬂ;mmn cdaTaHCHPOBAHHYI0 ApMaTYpy, K&K B 3alaue b.

49, KacaTebibie WARDMEeHAN B ene300eTOHHBIX Oanxax

Tlonx3ysc, TeM He MerofoM, wto u B § 26, 4 paccMatpunad HIEHCRT A

o3y CMeAsHHIMH TOepeyHbIMI CCHeHEAMU nep 8 sypy (pac. 198}, meme
Pt f anBogbiie KACATEILHBIE HANDMKCHHS BYAyT jelicTeoBaTL HO ek
SAMOURTE, qmmﬂm Ofosnavan uepes AR Pa3HOCTh MENLY ORUMAIONITMA YCRIUHME
T e o m];)onepgtiumm CeqcHEAM M i M7y, BANAEM, 1T KaCaTCibHLIE ildlll”;"
I):';JE?:IHE:EHO oo ]IEH'IpaJIE.:IIOM}' IO ()jlpeJ'LEJ'IHTCH H3  CAeLYHIIern VDABHC ) HA!
o S -

{'*l:y_f]numJ'Jra’,'c——-ch"\’T m ’p_i" .
(T | dR P N s V2%
(Tpxtmax="y 3¢ () _ 4 Y f{
Tak xak Uaradaouyid woMCHT panen ,_:fz-—:—:—_—::_—_:ﬁt'i*:‘f’? '
M-—=Rjd, 1
Tt vpagHenHde (&) :10.-"1?”:;;;:1 Bll,'J.Q N
l'"*'-yx}ma:t:f}]ﬁ L;.‘_x:[aj_d’ (b

AR : 1
rie ) BCTE NOMEPEIAA CRAE B PACCMATPIIBRCHOM CEHElNH. [Tpu _||0_MOI.L1H )'r]'.j'](:?lu::flnﬁ
(i"‘i‘;‘) 'ykauqlmoe RRILD YpPABHEHHE 138 KacarenbHblx Nanpusinn ToTysaet

* e 0z
{Tyx.-:n;;x_bd [d _ k}
. HLs J11 HLIC
[Mpu npakTHYECKUX PACieTaX HMEWT BAMHOC 3nAMCHIE He Tom.KHD}KKEIL;TeHﬂé!i[O
' hp ] “ATE Tk naupame -
; oMYy CJ0I0, HO TAKME KatartILibil
nanpsKERHA 1O NeliTpaALHOM) p _ e vewaTp sy
: erodg (nanpiscHHA cuciaeitns). P
HEDX LOCTY COMPHKECAHHWST CTATIR H ) . N -
{‘u?}ﬁa nia cuc}znmx TONEPEUHBIX cenenns {pHe. 198), Hafiic, 1o ?aﬁl-.?;;i L;:au;g
h'lc'vﬂrusammumn VCHAHAMH B CTAILHBIX cTep®HSX B 3THX JByX C8I
' .20
=
" blMl 00
Dra pasnooTh ypasHOBELUHBACTCH H&l‘ll)ﬂ?lien;ﬁbiﬂ CU.E[IJI;(HPIEI,v?oaL:g[f:\;;lEzgﬁM ! ox
B . .. T 2 - TIE]JEG T MONHYIS ]KOH_ 1
liopepxHoerd crepaneil. Ofo3nadad ! Ok e s
L‘Ta.-'lgm.ix cq‘Ep}I{Hliil"'I na efHHELY LTHHL GankH, HafileM, YTO HAmpsmcHi Cll
M0 MeRCpXIOcTR CTeMKHAT OyayT , |
dR Q Q- (130
Fdy #jd F(3--kd (
: i 10 HedTpaALHOMY caowe (Ypab-
1 HANPSIKEHHS no,ﬂy'{a}OTiﬂ L?O.ltgn.:e ud]i{p?m:t;!'”:l E o mcpnpfe!.{ﬂ rgxpamn‘b B
Lasie (129)), econ £ Merbiue &, HTo0b! yBeHninT 3 _. s
4341 i(mr:gg.enmoro CEeueHHS CTAM! NarTostrHOof, Me00X0AMMU fHUIE ¥ D&IUNHTE U
CTepAthell B yYMEpbIUHTL HX IHAMET].

T o u
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THTARAVIIT

H3MWE BAJIOK B [IJTOCKOCTH, KOTOPASI HE SIBJNISIETCSE
[MJGCKOCTbIO CHMMETPHH

50. YucTelfi #3rub B NAOCKOCTH, KOTOPAS He ABASETCS MJOCKOCTHIO
CHMMETPUY

Ecnn Ganka umeer naockoets CHMMETDHH, CKAKEM IJIOCKOCTh X
(pwe, 195, @), w napw, ueicTBylOMmHE B 3TOH TMNOCKOCTH, npn.nomeng
Ha KOHUAX, 10 Oanka €yier mIrubaToca B TOR e IJIOCKOCTH H nefi-

/z TpanbBas OCh HA B KAWKIOM

ONepeynoM cedeHuuw Hanku

H/ (puc. 199, @) Oyaer npoxo-

£

S e

i i

[

|

-

AUTH YEPE3 UEHTD TAMKECTH
C u Oyaer nephewaskyasp-
HA NNOCKOCTH JeACTBYOINHUX
nap. Ha ocnosasnn cum-
METPHH MOWHC 3aKNOUNTH,
YTO HATIPAMEHHHA, COOTBET-
CTBYIQUIHE 5TOMY Hampanse-
HWO HERTPaNbHOA ocH, JaoT
PAREONEACTRYIOULYIO TApy B
TNOCKOCTH XY B TIPW HAZL-
Aewamem nogfope BeTHUH-
Hhi HAOpsendd (cM. ypaB-
Henue (56)) s12 napa Gy-
JeT VYpaBHOBEIUHBATL BHe-
mRe napy M.
PaccMotpuM Tenepn cay-
dail, Korga MAOCKOCThL Xif H3-
rufaioupx map {puc. 198, b)
HE SIBAAETCH IIOCKOCTHIO
CHMMETPMH, H uccreiyem,
MpH KakoM YCJTOBUH HelT-
panapHag  oCe OymeT nep-
] IeHIHK
i;ool.;r:twl}geﬂn?ﬂ_araﬂ, 4TO OCk 1A ncp11eH;LuHiﬂﬂgﬁ:plﬁnoszgffr;ﬂﬁs-
” ﬁier:imil-i:q T"h',KaKu no§ 23, hah1emM. 910 yeudne, ﬂeﬁc‘.’rayloméé
HO Maibit 37eMCHT dF nollepeyHoru Cenennsl, nepiey-

50 YHCTHY #3rKB 95

AHKYAPEO NONEPEUROMY CENEHWIO H MMEET BENHuuby EydFlr. ¥pas-
jells paBHOBecHs vacTh Ganxw, nokazasnoid Ha pue. 1996, GvayT?)

Elyar=o, Z{yar=m, -!f—j;yzdf‘:[}. (a)
F F O F
[lcpBoe H3 3THX ypaBuenuH YCTAHABJNMBAET, NTO HEHTPAJbHEA OCh
NPOXOAHT HEPe3 UEHTP TAKECTH NONEpeuHora ceweHnsl. Bropoe ypab-
nelie onpeiwifeT BeNHYHHY KPUBHM3HBL '/, H3OrHYTOH OCH H TpEeTbe
}-‘pElBHEHHE yCTanaBlHBaer, yUro OCH i H 2 SIBAAOTCH TaBHLIMH OCH-
MH WHepHuw TonepeuHoro cedenust {eM. Ilprnoxenne A, § 1V,
crp. 353) # UTO NNOCKOCTH Xy W X2 SABNIFIOTCA SAGAHBIMIL NAOCKOCTIAML
6ATKYE. DT0 NOKASHBACT, UTO B OOLLEM Cayyae 4YHCTOTO m3rHda 1io-
cxocTh B3rada copnajaer ¢ niaocKo- '
CTRI0  AefCTBYIOHIHX Map JgHilb B
TOM CAydae, KOrha nocraelHsdd fB-
aaeTcd OAHOH M3 r1aBHMX IJIOCKO-
creil Opyca.

Eeau IIOCKOCTh AEHCTBYIOIIHX
iap HE TPUXOAUT vepes OAHY H3
riaBHulX ocefl HHEPIHH 110M€pLH-
HOrG ceyegHa Opyca, TO TPETHE
u3 ypaBuesmil paBHOBeCHs () He
Gymer yposiersopero. Cilesoba- s
TeAbHO, HAMPABAEHHE HEHTPAID-
HOI ocH He GyleT DepiesinKyIap-
HO 1MOCKOCTH H3THOGIOMIEX 11ap K ' Pac. 200

AOKHC BTk HafiAeno caedyomHM .
obpazoM, [TpeanonoXuM, 4yTo napa M neilctByer B UPCACABHCH TLITOCKGC-

i GpyCa, KoTopas 1epeceKaeT NOUEPEHOR CENEHHE U NHHMU mm, Ha-
KIOHCHROH K IAaBHOM ocU & Tiofl yraom i {pHc. 200), Bextop M, mpeicran-
JACLIH MOMEHT NAPS], MOYKeT ObTh PA3I0MKen Ha Be COCTas soLLBE, KK
mokasago na pucynke. Tak Kak Kamiad cocrasisiomas napel gedcTByeT
B ONUOj K3 CABHBIX 110CKOCTCR 0aJKH, TO COOTBETCTBYIOMMNE HAIPAAE
HU# [0NYUAOTCS TPH 110MOULE GORYHHEHX QOPMYJ, BLIBEIEHHBIX L5 €Iy~
yasm gpcroro marmba (cM, ypaBeewwe {57)), H 1OIROE NANDHAEHHE
B kakoi-1160 TOUKe A momepedHoro ceueHMs OyAeT onpeiemaTbCd 110

qopryye

ST
1

My cos Aﬁsinﬁ . (b)

o=—7 7,

nphpaBHuBaH 370 HaDpAXKeHue Hylo, oMY uaeM ypaBHeHHE Hefirpa.li-
HOH DCW:

 cosl ini ¥
¥ cos Z it
—+= =0, : {c)
—_— k4 ¥
1) Ocranspble TPH ypaBucilpa OyAyT DCeriad ya10BJIETBO
BCEX (K OTHOCHTELIO 0o X B MPOCKUEHE CHA 1& 0Ch & H 2

PHTLCA, TAK KAK MOMERTLI
ofpallaTts B HYAb.

7 n



[ - . T}
196 uArvE B PMAOCKOGTH. WE ARAMIOMIEHCE TWAOCKOCTHH) CHMMETPHE [ra, v

g TANrCHC yraa P, onpereasionpii HanpdsleHne HedTpadbHOB ocH #A
yAer ! '

tgﬁ-_—.-—g_z._ﬁ”[gfj. ()

Buano, uro yron B roofine orauuacres OT ¥ria b # mefitpansnan
0Cb HE TepIeHIHKYAAPAE NPOIONBROH IVIOCKOCTE mm, B KOTOPOT JeH-
CTBYT n3rubarue naps. 2tH apa YIraa OyAYT paBHB TOqLKO t;c.-'zu
=0 wan J,= J,. B neprom u3 srux cayyaes usrudaicmue Hap[ll aefi-
CTBYIOT B FNABHOU MNOCKOCTH Xy, W HeHTpanbHAs 0Cb COBIA1AET
C [MARHON oCel0 2. Bo BTopom cuyvae jpa rnaBHwIx MoMenta HIEPUHK
HOMEPEUHOrO CeYeHMA paBHBl Meway coBofi. B Takom covuae si-
AUNC HHEPLUHH NONepeyHoro ceuendsn (oM. Tpunomenpe A § V
crp. 359) etanoenTes Kpyrom n noGas napa B3aHMHO HepHeHﬂ;H;{y rlﬂp:
RLEX NEHTPAIBREIX 0Cell MOMET ObiTh NPHEATA 34 FAABHEE QO 4. Cre-
AOBATENLNO, PeATpasbHas och BCerda Oymer nepnemm«:ynﬁﬁua, 1.1c-
CKOCTH marHGalomux map, ‘

B MRCARIYINEM HAIOMEHIN ME Dadnomugi 3afAHHY 10 napy va Jpe COCTARITL-
I;.Ll;rgen::p;l, ,'J.EI-ECTB},I'IIOLLlHE B MAABHBIY MNOCKOCTHY 63.;1}(1{, W BLIUHC/AInAMN HalODA e ya,
SHAHIDTE KAMAOH 13 9Tux cocTabaswomgx. Huoria Suisaer yaotue paborarn He-
HOCPENCTREHHG ¢ 33daHNBIMI H3rHOAIOIHME MapayMi u HMeTE OPMyY.aY Ana on EJ]IE"] -
c[}I}"H I[rOp:\IEl.'lb[—lbIX HENPAKEIHH, Dhi3hIBEAEMBIX STHMHA mapamu. ‘“Tofig Bbl-aecmpfrax;-eié
m;):::};) . ga;cmorpum w3rub Gaaxn napamy M, u M, defictaviomumy 5 ARy Dpoita-
ARHO BEIODEIRIX MCPUEHANKYIFDHLIX HPONCABIEIX MI0CKOCTHY Xy 8 xz (puc. 201).

. _
—a— Y z
Mo A Y L &
J’/'J“’,
. AT T T T T e ey d
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I
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Puec. &l

Ilpe.[LrI(J.qOPKHM, HTO DEIHUUNY 3THE NAR TAKOBE, YTO 43rud NPOICKOAHT B DAOCKOCTH
6%{ TAE UTO MEHTPARbHAN OCk B KAKAOM DONePBuHOM CodeirHi nap:ﬂ.rr..‘"_-(:.q[.na DE_'PI z
. y3Hauan g’]-} COOTBEiC'IjB}'IOILU’lli PAINYVC KPHRHAEBI, HAXUAMM, 4TO FLG YNMELT O Ha:
prienne Gyaer o, =FEgir, n NOIYHEcy CACAYI0UIHE SHAUCHHA HIrHGAOmHK nap:

‘ _ £y
s {e)

s

£
Me=\ yo o di=—= M,— —
LE -1F .

£ ¥

Antagoriune, ecay :
. » EEIH Napsl Taronh, Yo d2edf TpoHCXGINT 6 Naock G,.=
== P2l e, 1 oM (o P OCKOCTH Xz, TOO,
’,IJ ‘.J
I - x
M pm—, M= oy (T

£ -
I f
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B ofmeM cavuae, worna ¥3rHG NpoRcxoidr B 00eHY NAOCKOCTAX. IABHCHKMOCTE
ey NIrHSaOIAMT MOMCHTIMA | palIAYCAMA KPHBH3HbL I1a3yyHTCH CTKCHHEM

H;.HBHEHHFI (e} u ), n Mo gmcem

y :F:JJ, _EJ_vz M :EJE _EJM | ©
Voo, oy Ty T2

Goay napu ASACTBYIOT TORBKD B [LIOCKOCTH XY, TO My=0 1 mbi onydaen
Edy, 1 B Ldy,

ry y Fypoory J},

[oocTAe a9 BO ETOPOR W3 ypanaenfd (). HaXOInM
[ E (4, —J3,

Ty Iy

M,
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1. Koncoapnas HanAka UPAMOYradbHOPO NOTEPeVHOro CEHCHIA (pHe. 202 ma-
rufaeres napofl M, deHcTeyiouiedl B OpoADABHOR [LIOCKOCTH #iM. Kakyio KpHBYIO

&
T

o

LY
: \r\ 3
3

s

R \\\\\\\\
oy
E\

o
N
R

Puc, 202,

fyneT oneMnaTs Kouel GalKH, ecdl yroa ., onpeagnsoiiHit RIoCKoCTn garaSnoNero
MOMEI[va, MIMCHAETCR OT HydA 1o 2r? '

Depienue. Pasmaran narpfaoiiai Momest M na jBa COCTARIHIOUKX MurdLHT4
Meoati i Msind, aeheTnyronux COOTRETCTHEHIO B 'MaldbiX 1LIOCKOCTIE XY 0oxz,
BAXCHAMM JQBe CoCTPBAsIOmMe & K ¢ nporH0d HOpia KOHCONY COOTRETCTRUNND (10
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franPagaCHhie g 1o

= _ﬂ‘f, cos B o M gin B
SET, 0T 2EJ,
OTKY L8
HE aﬂ2
[ Mfﬂ“j‘ + (M:‘2 = b
2LV, 2ET,)

Mur BHIMM, YTO KOHEN KOHCOJH ONHCHIBAET IHNE € RONVOCTMI MEBRES, u
ME2E] .

2. HatiTy 109 npedLayIeR 341a4u YHCACHHEOR 3HAYE(IHE OTHOME HAR PEPTHRALE-
HOTG {1 FOPM3OATANLHOMG NPOTHGOB KONNE KOHCOMHM, ecnv 0 = 45° u £ — 28,
1
1

3. Iaitty znn  koncom, usofpamennofi wa puc. 202, yvrog waknoua P

A u o
. o HERTPAARNON OCH K FPOPUIOHTAMBHOA H  BETHYHAY aK-
{ Gonbllero nanpaxedpd, ecnuy 0 — 45° gk == Zh=lb cm,
M=1200 xaca.
— . vagd

Omeem, 1gp =4, ¢ .. ==Y kefeu?,

4. Huyrappopan Galka, CcBOGOIHO JEMWALAA HA Gllo-
pax, H3THOZETCE  MBYMA  DEBHLIMH M NPOTHBONGC0K-
HelMi napamu M, RrefctBYViouwwit Ha KOHLAX Oatka o
nrockocTd mim (puc. 203}, Ha#th HanGoapuee panpd-
Hehde M BanGonblindl «porud [ Sanxu, ecan J, == 158 cad,
J,= 2370 cm*, M = 50000 macar, B == 30% F = 346 a

W0Mcost | 50 sin®
Omeem. €. = — 7 -+ 7 = 74 waicat,
F4 3
| 72 2 52 o; L1
o ax = (‘——-—M;;w EI) (‘Hét—.sm B) R Fiax = 1,28 car.
J. Jy

Omgem. uie = F i, =-

5. Crepmenl yracporo NONCpesHoTo cetentad (PUC. 2{4) garnBaerca napamy M,
TPiI0HEHHEIME Ha KoUUEX H JEHCTEYIOWaMH B 11.I10CKOCTH Gogbdlel nonku, Halitd
HRAGPABEIA FASBHRX HEHTPAALMEX O0el & U U, B&JHuH-

et
Hbl /B, TAZBHLIX MOMEHTOB HHEPLHE H BETHUMHY HaH- - »«ff"w
60, LUWEro HOPMALHOTQ HANPSIKEHHS OpH uarxbe, ecnd : 4
M = 10 000 secu. TIpy pelenun 38Aa4H BOCIONBIOBAT- [ .k
ca popavaoi (132} 7

Omgem, © = 14°10°, J, ~= 130,19 cu?, J, = 16, 160, Lo
(0)pax = 601 Kejem® n Touke A. L FH
“\% A - —vg Y
51, W3ru6 6anok, WMEOmMUX JBE MIOCKOCTH =2 :
CHMMETPHH

Ecayg 6anka uMeeT IBe NIOCKOCTH cHMMETPINT,
TO 3aAa4a 08 13rube 11oNepedHLIMY CHIAMH, pa-

S — —

JAQHEHHBIMIT K 2THM [IAOCKOCTAM W NEPUCCKalo- F78 e
ML ocn Gadkl, womKeT OblTh JIETKO pelileHa i
Npit NoMeLLn MeToNa CnoMKeHus LelcTBIIg Ci, Pue. 204

Kamnas nonepeutas cijia MOKeT ObITt pasnomke-

Ha Ha ABe cOoCTaBafon(lie, ASCTBYIOMHE B ABY X NIOCKOCTHX CIMMETPHH,
Il OCAC petlcHis salladd Ha H3rnd ATa KamMoH 113 3THX JJIOCKOCTedH
OKONYATEILULIC HANPAKCHUA H NpornObl MONyYHaTca MYTCM CACKCHHH,

R H3THT BAJDK, WMERMIIHX IBE TUTOCKOCTH CHMMETPIH 199

D kauecTse npuMepa PAacCMOTPHM KOHCOIb IPAMOYTONBHOTO TOe-
pCHHOrG ceuerms {puc. 205) c monepeunol cunoll P, npuioxenHoll Ha
KORIE TION YoM § ¥ BEPTHKAAbHOR NICGCKOCTH cuMMeTpHH. Pasmaras
ey Ha JBe cocrasasiomue P cosh m Psinf u paccvarpuBas u3rdo
g BEPTHKANTBHON H rOpHM3NNTAJIBHOH [NJOCKCCTAX CHAMETPIHN, Mbl Haxo-
sid, UTO abCOTIOTHBIE 3HAYCHHA COOTBETCTBYIOMMX H3T#0arioulBX Mo-
VIeHTOR R RajelaHHOM Kouue pasHnl P{ cosfl 1 P/ sinb, flpuiivas Bo
pinlMaHHE NanpaBJeHuC 3THX MOMEHTOB, Hajllem, YTO ropMalthuoe Ha-

apsMeHne B Kakod-jufo Touke —
34,1e7ANHCIO  TIOTIEPEYHOT0 Ceue- A ¢ —
win Oyner 7 ; ___5;:|
Piycost  Przsinl |
_ - . / !?r!‘:,q::'——z
‘!_’ 4y : Il | ——— T
_""__'J"‘-.__ "--.___“_‘- "‘Jﬁ
Hanbonbimee pacTACHBAIOILS HA- e g
npsoKenwe OyaeT B rouke A, o ero 4 S S
penTnuHHa olpenejasTed no Gop- . 5’?1
MyIe
T _. 6P f’cosﬂ__sinfj\l Pie. 203
max™ b \ A b

BepTukaiibHblil H POPU3OHTANBHLIH TPOTHOB  HArpYKeHHOro KOHUA
GvAyT

P cosh ;o ___PBsinh
fo= 38EJ, ' '¥T 7 TBEJ,

I TOAHBEA NPOTHO NOAYUHTCA H3 YpaBHEHHS
T 3
f-#]/ .f)r'l"fz-

3AMAYH

1. TopusoHTadswan AepeBaunas Gaaka NPSMoYTOMRHOIC NOMEREdHOTO CEUCHHA
HUCET BEPTHRABHYIO HArPY3KY, paBROMepHO PACTIDEJeIEHHYH) WO OCiH, B Oneprd HA
KOHNAY B MOqOKEHHE, YKA3aBHOM ma prc. 208, Ompejennr, HanSoMbUiee HOpMARE:

HOe HaNpsAKeHHe ¥ BePTHKANBHLIE mporub B CepelHHc,
\5- il ecan AaMHAa Ganar¥  [==3 M, MWHTEHCHBHOCTL  HArpY3KH

1
=300 xa/m, h=20cy, b=15 cu, lga= 5

Omaent, O, 46,2 xzion®, f=0,241 cm

2. Pemmuie NPEALAYIIVEY 3818YY, €CAM  PACCIOAHHE
_ Meway onopsve parno 1,8 a0 6ajka wveer IBa CRew-

& BATONHXCH KOHNA, ANHMEA KAKIOTO A3 KOTOpHX panua 0,6 m.
Puc. 206, 3, l'opnsonTannEBIl KpYRaBLl cTepKeRs aawucio [ ¢

JafeqanfkyuH KOHLAMH WeceT PABHOMCPHO paclpelcieinyio

LEDTAKIALHYIO 11aTpy3IKY  #HTeNcuBnOCTh0 § W TOPHIOHTANLIYIO nomnepe-iyw Ha-
Fpvaky P, cocperotonennyio B cepeanie. Hafint nanfoanulee nanpamende, eCan
P24 000 kaen, gf=48 000 x2cu n gmamerp crepwun ¢=10 cm,

Gmsem. Oup,=—01 Ka/cmd.
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woﬁ:._ IU!]EI?HHT&TIJHHF{ Gaitka KBagPaTHUIO MONEPRUHOID Ceqslhin {pre. 207} co
A HO []ﬂtpTE\TMH HOHIIAMH Hiarpyeda o TUVKEX, OTCTOAWUY OT OIIUP Ha [JE].L".(:'i‘UH-

27

!
j‘i L -L———-;% --------- e

o 2| ’*"7/
=5 Fi’.
Tz 7
; 5 -
Puc. 207,

1
HUAX, pamibiX — Lkl ABYMS DABHEMEL CHIGMH P, 0I03 K3 KOTOPLIX BOPTLKAT

ha, a apyrasa FOPHL"(EJTanbna. Haiiry o, ecan =36 &, 030 ci, P=24 1
. f L] T '

Quigent. O x =0 reow’,

]

[ty i1
52. H3rn6 6a.10Kk B raasHoi MIQCKOCTH, KOTOpAsl He SBISeTCH
NIOCKOCTBI0 CHMMETPHH :

fenmp cosuea. Tlpu paccvotpenun uHc1TOro Harabda (cxr. crp. 195)
ObWID TTOKA3AHO, T NIOCKOCTE IBCLHYTON OCH COBIATAET C MI0CKOCTLIO
H3ruGaIouHX 1ap MK yCIOBII, 9PC 3TH naph NeHCTBYIOT B olHoil u3
ABY X EAGEHBLE RAOCKOCTIeL us2uda. B enyyac u3ruba Gankil komtanap ol
CUCTEMOH TOlePeuHLIX CHA 337dua crtaHoBurcA Oosee Ciodcnol. Ecomy
DAABHAST NIOCKOCTE, B KOTOPOH AEHCTBYIOT CHJL,, HC ABASETCH 1LI0-
CKOCTBIO CHMMOTPHI OaXKH, TO TaKoll Haru® 06bLINHO CONpOBOKIACTCH
Kpydenuem Saikn. B nocaedyiomem #3i1omennn 6yaer [HOKA3A10, KdK
MOWHO UCKMOYUTE 3TO KPYUEHHE H UOAVYRTb npocmol uzeud uan'l-':re;r(a«
ILHM NCPEMENEHIIeN  TIOCKOCTH  NeHCTBYIOMIMX ¢ Napatded ko
caoi cebe. L
. Mu gaunew c IPOCTLIX HPHMEDOB, B KOTOPLIX TONePeUYNoe Ceyene
0anKK (MEeT OARY OCh CHMMETPHM {0CL 2) M CHABL AEHCTEYIOT B rio-
CKOCTH, MEPUHENANKY.(1PROIT K 3TOH ock (pue. 208}, Pacemorpiat cavair
ToHKOCTeRHON Oaqaki. 1oxasanxoh na puc. 208, a, i onpeienus noio-
HCHIIC BeDTHKAABIDN TMOCKOCTH, B KOTOPON JOJMKHBI A0RCTBOBATY Ino-
NePETILe CAAR ANA TOrO, YTOGbI HPOHIBECTH npocTofl M3rub Garky
B BePTHRATLHON L10cKOCTH. M3 Hamx npelsiaymuix  paceysmie-
H¥H 0 pacnpeiceaennl? BePTHHAILULIX KacaTe.[blhX Hallpﬂmmnﬁi 1:
(cxt. cTp. 110) MBL MOXKEM 3aK/I0UHT, YTO TPAKTHOECKH BCA noncpermé‘;[r
cuaa ( Oy/leT DOCHIPHHATA TOABKO OINHMH [0NKaMi. ECAH Mbl Oy TeM
PACCMATPHRATE [IONIKH KaK JBe OTAeAbHme Oaftkil, naNepeyHbe Ceni
1A KOTOPBIX MMEIOT COOTBEICTBCING MUNCHT HHEPIME J. H J) | To

527 WArHLG BATOK 8 TAABHOH NANCKOCTH 2

g% KpUBH3HA # nporubul mpH W3rube OYAYT OCANHAKOBE, eCnU Ha-
rny3Ka Pacnpelesisiercs MeXy HWMH B OTHOLIEHHH Jod b, Toraa
JoTeDeUHME CHIIM B STHX Toakax GyAYT NMAXOMUTBCH B TOM e
cTHOUWEHHH. .

370 yCI0BHe Gy ACT VIORNETBOPEHO, eCAV TIONepeuHas narpyaxa Jei-
CTBYET B BePTHKAAbIOH I110CKOCTH, npoxofdwes uepes jouky O
fpuc. 208, a), mprue ki ha==J7i0, Tae i B he — paccroanus O o1
JJeHTPOB TSHKECTH NOMEPedHbX ceuenud noack. Takuy 0BpaszoM, ME Jia-
YOIpM, YTO TOUKA () FEPEMEemAETCes OT HenTpa TAKeCTH { monepeuHoro
ceuelMs K ToN MONKe, nONEPEuHoe CedeHHe KOTOpol Mmeer DodplIvit
soMeHT HHepuuu. B npepeibnom cnvuae, noxasaHnoM Ha puC. 208, &,
B OTOPOM ONIHA M3 NMOJO0K OTCYTCTBYET, MOWHO MPEINONOKHTD C A0CTa-
1GAOf TONHOCTLIO, YTO TOUKa () COBIIAJACT ¢ LeHTPOM THHKECTH TIOJNKH

i uTO [ollepeunasl Harpyska JGJH-

4a ReHCTRORATE B BEPTHKAILHON f’r,|—+f§;_, .

nioekoerd, npoxodsmer depes 31y L-Flloe 4% [Je =

TOUKY, A5 TOr0, 4TOOL HVeTh NOpo- -z z

croii waru6, Touka O, Yepes Koro- & ¥

PyI0 LOMKHA TPOXOAHTE TAOCKOCT® 7 7 \7
&) &) &/

HaTpY3KH, 4To0B! MCKIHOUWTD Kpyle-
HHC, RA3LIBACTCR yeHmpox  coslied.
Paccmorpum  Teflepb  CeueHHe Puc, 208,

mseaepa (puc. 208, ¢) 0 onpelenum

nG10KeH e IJOCKOCTH, B KOTOPOH jomkHa JelicTBOBaTE BepTakadbrad
garpyska, utofer npouaBectd npocroll H3rkG {2 TPAILHON  0ChIO,
cornagatouell ¢ ocbio z. [asd 570K uenn #e00XCAHMO pacCMOTPeTh pac-
[IpejeneHNe KacaTenbHbIX HANpSKeHRud NO 1oMepeuHoMy CEYEeHMO TpH
upocron uM3THOe. UTofh BolYHCIHTL BEPTHKANDLHEIE KacaTenbible Ha-
Mps#esus T,, Aa# TONRPENIIOro CeUeHusl CTEHKH, MOMHO BOCTIONB30-
HATHCR TEM JKE MCTOA0NM, BTO H B Caiydae ABYTaBpoBoii 6ank# (cTp. 111),
T. & MOMHO NPEANONOKIATE C ZOCTATOYIION TOUHOCTBIO, YTU BEPTHKATE:
fas ronepeunas cAna (J BOCIPHHHMAETCR TONLKO CTEHKOH. B nmoakax
BOSHWKHYT FOPH3OHTATHHHE KACATeNbHble HAMpSAKEHHS, KOTOPhIE Mbi
Gviem 0603HAYATL uepes T,, HUToOb HAHTH BesMyMHy STHX HAOpHIKE-
1M1, PACCMOTPHM 3TEMEHT, BRHIPE3AHHbIH H3 MOAKA UBYMA CueXHEIMH
NoIepebMH CeUeHHSMH Ha DacCTOAHHE dx H BePTHKAJBHOH TO-
CKOCTLIO 117 M7, 12, TIAPAdJienbHOH CTERKE {puc. 209). Eeau Ganxa n3o-
[HETCH RARINYKIOCTHIO BHY3, TO HILKEAA moaka Oyler pacTaHyra
pacTsrEparomyie yeuans Vo ¥-Ed N, nelicTBylon He Ha VEa3aHHpH BHILE
BaenenTt, OVAYT paBiibi o

M—JES gaf

'} IIpi 9Tou pACCMOTPEnNI (PCHEDDCTAGTCR BANAMICH nomepcinoi cHIe  a

pori nodok,
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B

FAC HITEIpHPOBAHKE JOMKHO OBITH PACTIPOCTPAHEHO Ha 3AWTPHXOBAH-~
HYI0 HACTL NONEPEnuro CeueHus nonku. MHTerpan upeicraBager cra-
THUCCKHH  MOMEHT SalUTPHXOBAHHOM (LTOWSAN OTHOCHTEILHO OCH 2.
Pasnocts pactarusaommny VCUIKH

T~ ) N u N--dN ronmua 6ui1s papua

CYMME KACaTedbHHX HanpsokeHHd,

—H— ACHCTBYIOILUX 110 TPAHy mn mn

-1

HATPIKEHHSA  DABHOMEPIIC  pac-
NPeleaennbl 10 3TOH rpaul u 0do-
3Hauan uepes { TOMLHHY IMOJKH,
MBI HOAYHAEM chelylollee ypas-
HEHHE A0S BEHYMCIEHHA T,

Mde
Tufdx:r——dN=n——%é§iﬁde,
aod
OTKYyjlia
._ e
tzx—_ _f-'rzj Y dF fﬂ}

MomenT 2amTprxoBanrol mTowIA-
AH IPOMORTIHOHAIEH PACCTOAHWIO 14
OT Kpaf MOAKH; CIeJ0BATeqnbHO,
T, TPONOPITHOHAALNO . Kak mp
Buflean papee (cTp. 104), KacaTe/bHHE HAMPSKEHUA T, pABHLE LI
MOKHBL AefiCTROBATL TOPU30HTANbHO B TOYKAEX [0 JHHHH HH1 B MOIe-
peunoy cevennu roakH, (Ie10BaTeNLHO, HAUPSEKEHHS T,, pachpeie-
AAIOTCA HEPABHOMEPHO MO NOLUEPEYHOMY CEUeHHIO NMOJKH, HO OHH Mpo-
MOPLUHOHWIBIL PACCTOSHUIO &. Y CONPSAKEHHA MOJKH M CTEHKM pac-
Npefieaenne KacaTeIbHbIX HANPAMKennil ABAHCTCT CIOMHbLIM, B Hatrem
NPHOTHKCHHEOM BpISHCACHHH MBI npeldno;araeM, 4YTo ypaBHeHue {(a)
toxpanserca ot u=0 jo u-=b. Torga, obosHauas uepes A paccrosuye
MEMAY LEHTPaMH TAXKECTH NMONOK H 3ameuas, 4yro MOMEHT ILTOLANK NO-
NEPeuHoro ceverns Hf MOJKH OTHOCHTENLHO OCH z pasHnl 8 A/2 M
MoJyyaeM H3 ypaBHeHus (a)

bh
')(sz}mn‘_“{rzx)max: _T?J_z (b)

Paenogeficteysoman R (pue, 210) xacarelipHux HallpsKeHud T,
pacnpelees b [0 ICWAAH NONEpeuHOTO CeyeHun b7 MoSKH, pag-
BAETCH

Qb bt QpPhe
R"'QJ: gy ()

r siesedta. [lpenmoaaras, uro st
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Ci MMHPOBARHE KaCATEIbHBIX HAMPSUKEHHA T,, N0 TONEPEuHoMy cete-

IO BEP XHOH I0AKH, OUEBHEHO, JaeT PABHYI0 H HPOTHBOMOMOKIYIO CH-

1v. TakmM o6pa3zoM, KacaTellbHbie HAAPSIKEHAR Mo CeUcHHIo 1Be1Iepa

NPHBOAMICA K CHIAM, NOKAa3aHHEM Ha puc, 219, 3JTa cHCTeMa CHI CTa-

THUECKH 3KBHBAJEHTHA cHvie @, npuJomg‘HHo.ﬁ e )
% TOUKE O va pacCTOAHUIH OT LEeHTPd CTeHKH J

RR BEHY
MR T @ g
Qreoga BMAEO YTO A7 MOJYUeHUS TIPOCTO- I“f’
ro vargda ¢ HeflTpaJbHOH GChH, COBHAAA-
el ¢ OCLI0 2, BePTHKAJIBHAA [LJIOCKOCTH, B I R
(oTopOi JeBeTBYIOT Nonepeynbie CHALL, JOJK- i k4
1a NPOXOIHTE Mepe3 TOUKY (), HAZLIBAEMYID 7
termpom coguzq. TIpH Kakom-ubo ApyroM Pse. 210
HANOKEHHR 3TOH 110eK0CTH HArHG GankH Oy-
16T COMPOBMKIATECS KPYUCHHEM, U HATPANKEHKS yXKe He GyayT caeio-
BATE MPOCTOMY 3aKOHY, B KOTOPOM O, IPCHGPRHOHAILIO i H HE 3aBH-
CHT OT KOOPjHHATH Z. ,
B cayyae 93ruda yrioBOr0 CRUEHHA B BEPTHKAABHOH ILIOCKOCTH
KacatesbHpie HANPsIAKeHHsI T B TOUKAX TO #1/2 BYNYT HAmPaBIeHH, KaK
yKazano ua prEcyeke 211, ¢ u paBan ')

7.
T=—F dF,
tr. Y
R
R rie HHTerpdad HPeaCTAR/ISger MOMEHT 3a-
z 0 HITPHXOBAHHON [/IOIAAH OTHOCHTETHHO

OCH 2. JT¥ KacaTeJbHbie HANDPAKEUHT
#  AalT paBHONEHCTBYIOMYVIO CUTY B YKa-
3aHHOM Ha puc. 211, b HanpaBiedHy M

& paBHyw
Qb
% AL VIT
Puc. 211, Cuna Takoll e BeIMUKHHEb HOIVUHTCA

TaKKe LA HWKredl noaku. Papaolefi-

CTBYIOmAN 9THX OBYX CH/ paBHA (M IpOXONUT uepes TOYKY O nepe-

CCUEHNHA CPRIHUX AHHAR nmonok, Koropasd, CIeJOBATEILHO, B 3TOM ClIy-
Uag H ARTHACTCHA UCHTpOM CHBHTE.

B 0peImAVIIHY cayuagx Mel paceMoTpenn OATKH ¢ Oanoﬁ_ NAOCKOCTREY (‘HMM!?T'

AHA, ROTOpLIE HIrnfa e mepicHARKYAAPRG srofl naockocTH. B raxoM cayvmae uedTp

CILEMTA HANOJUTCA HA OCH CHMMETPHI TOTePedHOrD CCUCHHA, H AaA onpeneaeldns arag

NOAGKEHNH HeOOXOIUMO HAlTH JIKIIE oy KOOPAWFATY. PaccmoTpm: Tencps e
METpryio Oanky, AMA  HOTOpOi  HeOOXOAMMO HAHTH AB& KOOPAMHATHL Tuh

'} TIpM mMancaenHl 9THX NANPRKEHNH TPHMEHACTCA TOT 3Xe MeTOA, 4T0 i B
C;l‘_»’qae IHECAIepoE
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OLPEAETITE NONOMenAe LeHTPa CABura 1), B kauecTse npHMepa wbl BO3bMen IMBEeTED
OIRAZKOBOI TOMUMKLL RO ¢ HROJNHAKOBRIME NO.KaMK (puc. 212). Bass UEHTpaaklB2
OCH 4 Wz Aapanienedo CTRHKE B TOJKAM, Mbl PelloJoKiy CHAYANa, UTO nunepey.
HHE Clhl, ACHOTBY HOUIHE HA ﬁa,'u-:y, hapanieficibl CTOHKE § MAX0JATCH pa TAKOM

PACCTOAINE OT CTEHKH. YT HE OBISHIBAKT KpyueHHA Gankil BepTHKﬂﬂbHBH monepe= |

HaR cina Qy OvieT BOCHAPHHATA TOALKD CTEHKOM,

.Lluﬂﬂ BEIUHCTERH A FOPH3ONTATRIRIY IOMEREHBIX CHT B NOJKAX Mb I'IOL'T)'I'IHM,
®aK u UpEXAe, # PACCMOTDPAM YCHIRA, LENCTRYIOUIME HA 9JeMBHT HIKHON [H0IKH, 31
WTpuXOBAN B Ha pyc. 212, HYTolb BHIYHCTHTE TPOLOTHOE yeuune ¥, acHersyiouiee

\{_ Jlr‘\"-’:zx
F;

}‘ T~ s

P
S I
2 &
HH_‘“H___\ 2 %
-il:\\ ’7?3}{ & j H\
T | T,
— _“:‘ . S e
T d — =} t
A S S PR
= “ A raN Z —
4
a
R4
Pue. 212,

HE SAEMENT, Mbl  BOCHOMBIYEMCH ypasaennem {[32) g
HbX panpRwenuin. Toraa Mel TOZyUHEM

o . M .
v i e (0§ v iy aar),

A8 MROAGTLIEBE  HOPMuh=

FAe UNTETpAaH B OpaBOA 4aCTH PEICTABARIOT MOMEHTH OTHOCHTSALHO oCel 2z W Y

') Boopoe of onpegeacunu entpa ciskra Giin PacCMOTDEH HECKOJILKHMH &aR-
ropasis. Cu., nadpnvep, ALA. Griffithand G, I Taylor Advisory Comm
Aeronaut {England). Tech. Repts, 7.3 crp. 950, 1917: R. Majltarl. Schwez
Bauzeitung, 1. 77, ctp, 197, 1. 79, crp. 254 n 1. 83, crp. 11w 176, C. Weher
Z. angew. Math, i Mech. 1.4, cTp. 334, 1924; A, Egwenschwyler, Proc. 2d ]1':19'1'nat:
Congr. Appl. Mech., Ziirich, crp. 434, 1926, Cyr. takae cTaThio daetopa 8 J. Frank-
lin Inst. v 239, ¢rp. 201, 1943, B nocnesnce spera sompoc NpROGHEGT BAKEOL 3nauc-
HHE Lpd MpoCKTHpoBaHI canoaeTos, OB3op cooTBeTC1By oM WHTepaTyphl 1an |
cratpe P Kow b, Nalo Advisory Conmm. Aerupawr, Techs. Notes, N &0,
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¢ JOUTANH, 33INTpUXOBapnel Ha pue. 212, TaK MTO

S gdlf=clu

z
gz‘”r: — i f:b. *dﬂ%:]:f{%wu -—blujll

andkpepeHunpyn, DOaYYacH

j dx 1t
Ry dx Q_v {Jv“” —d ol (g-i—du — b,u\]

!

idx Il y _J'I;z

"

0 YPASHEMe DARHOBECHS PACCMATRIBAcMOro sievenra Gyier

—Q, dx . it \
Ty = =4 - [JVL‘EH — sl (—O---|-du ‘_bﬁ‘} .
Sy —dy, L < 5.

Torsa ropu3onlTadbBHDE KACATCILNO0e HANMPMKCHEE Mo IIONENRYECMY CceneHRID HOAKH
veT

- Q, [ I,»uz \
Typ=Top=———— [y Gl = Fyg |~ it — blu’ .
x27™ Uzx JZJJ:—J‘;z ¥ ¥ '\2 ;.
1l COOTHBETCTBYMWIIASA KAaCATOIBHAA CHad B n0aKax PAREAEICA
B
S — Qb e, (A0 fe)
iy v, du= - [T_ .w(i_‘@_ . c
y Jsz — Jyz R

Tak Kak cnuk, ReflcTeyIonHe Ha GAAKY, NCE BEPTHKANLHEL, TORH3ONTATLHLIE HECATCIL-
HhE CHABl B O0AKAX OIRHGL 06pa30BaTe 13PY, KOTOPYIO MOKHO [0JY4YRTL YMHOHE-
fren goncpeunol chabl B HIKHel Tolke Ha paccTosuue f. Toraa Moment ') oTHOCH-
Tentne UesTpa ToxecTH O (pHe. 212) Beex kavarelbHHXN HADPAMEHHI, IEHCTBYIOUEX
10 nonepCdHoMy ceuenmio, Oyaer

Beht Jye d_ by l
st [T (5-2) 1
Qy{ +~"z="_p—"~";a g Y \Z T3]

20 ¥Ka3HBACT ra TO, UTO BepTHKAMBAAR MJIOCKOCTS, B KOTODOH NEiCTBYIOT BHLWINAS
A, yrofil mpon3pecTie H3rNG Gaaxi Oe3 ¥pyueHus, HaXOANTCA HA PacCToniln

| bfha [ch ; (i_«’iﬂ )
"'Fd'-"Jsz_J;Z g — 4\ T T 7,

OT UelTpa YAMecTH € NOMepertHOra Ceenhs. B nacTnoM enyuae, KotAa TID‘IE"EKH CAR-
3
HAKCGHBEl, OCH # M 2 SIBJHIOTCH TABHHMH OCAMH Jyz OTCFTCTBYIOT, L'=?. H MEl

odIy e aen
2
b Rt
zg:d"‘ ’
47,
TG CORTacyeTes ¢ PAHEE HOAYYEnhEM peayabTaroM (d), om. urp. 204,
Pacoronnue 2z, OpPeAcTanAsSerT [OPHAONTAJILHYKD KUDPINOATY HEHTPa cABHTA,
LlTHGI.-I HHCHICTRTH HOOPAIHATY Yo H])E‘.,EI,FIU.J‘[(J}KHM. yT¢ BHEUTHHC nunepetrm,[(} CHIL

Yy Moveyr, Bpamaonusii 00 Gacoloil CTPEKE, CUHHTACTCH NONGEHTEIRILM,



206 w3rWe B MNOCKOCTH, HE SBANIONIENCR MACCKOCTBR) CHMMETPUN fra. v

KeBCTEYIOT B [IOCKCCTH, MAPALAGARHOH NIOCKOCTH xz. JL17 BHlYHOTe M HOPMAMLHEIX
HanpaMenkE Oy Ml TeTIePh BOCTGNBIYEMCA VpaBRenueM (133), PaccwaTpheas onfat
SNeMenT, 3AMITPHXORAHnBIN ua puc. 212, v mocrynag, Rak npexne, MOavvaeM

- (2 [ u? )
Mg | o ltr — 1 (—-l—du—bu .
Iedy—dy, 2 s

lophaonTancnan Kaca1canHas CHIA B HHAHEN nOJKE paBHIeTcs

b
, — Q.1 "J}.zc d b
{S L du_ifler — J?z T — g (? ?)]

4] ¥

32388 MOMCHT 5TOf CHARL OTHOCHTEABNO TOUKA & (pHe. 212) m PA3IENAB HA TOPHIOH-
TaTbHY ™ XECATEALHYIO CRIY Uy, JLIRHIBACMYIO BHEIIHMMHE CHIAMI, MBI DOJYURM pAC-
crodume f maockocTn AeliCTNYHOMHX CHa oT Touke B,

i 5—"1] } Toraa wckomaw K00PIHEATA tepTPa CABHTA dyner

=57 y=fle—h=
. [ TR S d b
i e 1
| =t [ () e
15 sz"v"‘ng 2 2 3
5 - Z  [lha HaCTEOrO Ctyuas PaBHEX TOJOK MEL uMechy d 40,
s ]
| ¢ = 5 ©, BHDAIAN E YACTAX du J, MOKCM TI0Ka3aTe, 4O
, , h
;L BRIpAKEHNE (g} 0fpaTHTCA B HYAB, N, CaENOBITEFLIO,
UeNTp COBArE meWRT na oce 2. Koopimarmo g, w2,
- - apelcTanasteMpie ypasdennsamn (f) w0 {g), DomsccTeio ompe-
F AT RONOHCHAe UCHTPR CARHTA AAA  LIBEANepa, ho-
KA3AHHOMO HA pRe, 212,
Puc. 213, a P

B cayuae setonoro ceueuna {puc. 213), pacematpu-
Bag (Habasa  ACECTRRE NONEPEYHBIX Ol ®r ILToCKOCTH,
napa.’r.qcﬂbnoﬁ CTENKE, H HONYUH3 YyDAaBHeHnue, MO100H0e YPanHeRHIo (E‘JH MBI MOHCEM
Jarko M0KasaTh, 970 FOPH3OHTAMEHBE KACATLALNEIS CHIN B NOAKAX OyAYT OTCYTCEBO-
sark.  CaenopareisHo, rOpHICRTANLHaS KOOPAWHATA &, IlCHTpAa CABATA Tak#e
GyieT otcyTorRonars. Jlanee, pac- o
CMATPUTAA NONepenite Ciht, Tef- [
CTHF NS B TOpH3ONTANRHON DA |

cHoeTr, BaftaeM, 410 FOPAACHTAT- ! _
Hbr¢ KACATENLIIBIE CHJLE B OOaRax | P
1

panmst o Q,; 370 yKaBaeT na & ] | | =
0, UTO ILI0CKOCTE ropHACHTATL: . : _
HO[ HArPY3KK JIOMKIIA TPOXOAHTE @/ _‘I |
NEPes HCHT] TAIKECTH (),

&t o/

Bo meex cavuanx, Koria Puc. 214,

MONKH TOHKOCTEHHOH GankH

nepecexalnTca N0 oAHoH ock (), Kak Ha NpHMepaX, NOKAa3aHmLX HA
puc, 214, HahAeno, 9T0 PABHOJCACTRYIOWAS ICNepedHas CHiAa NpoXo-
AHT HEDE3 3TV OCL H 53Td 2Ke OCb, OVCBHUIHO, SBAAETCHS OChID IIEHTPOB
CABICra,

Bospawance tenep K olWeMy cIy4aio # ruda ueCHMMETPHUHLIX
OA10K, Mhr 3AKMIOUACK W3 NPelpLIYIINY paceyXAennll, aro A TOro,
atobit umets npecroil uarnG Sadkn (uaru® Oex KpyuenHsa), BHepilHe
CUAK JA0DKHE ObITe  Daclipefienednt {10 OCH HeHTPGER caBHra. Jlst

H3rAE BAJOK B rAsABHOH DNOCKOCTH 207

n21

i WHCIHEA NPOTHGOB, BLISHBAEMBIX 3THMH CHJAMH, ML MOMEM Bog-
MOL3CBATLCH TEMH JKE METOLEMU, YTO H B Cayyae HUCTOro naruba
v, §20). Mul MoMem pPasnomMuTe KAKAYO CHIY Ha JBe COCTHEJ.IJHI[O-
uie, NAPAIIENBHEE THIAaBHLM UEHTPaNLHb OCHM NONEPEeHoro ce Ig-
uid Ga4KA, NCCNEl0oBaTh B3THO 0anky B RAWACH H3 MaBHBIX N10CKO-
crefl, npunenas oObisEne PopMyls A1a Batox, A N0AYUHTE NOJHLIE

ApOTROB TEOMETPHHECKHM CUIOKEeHKEN nporufoB, HAlLEHHALIX B JIBYX
FrdBUBIX 1TJTOCKOCTAX,

Jlpyrof npaeM 3aKMOUAETCH B TOM, yiCOu BLOPaThL OCH i B 2 ugpa.‘lgl_?g;:i?mcrle%
Wl B MORKAM GafKH, Kak TOKa3aso HA puc. 212, paafiomnTe Kam,mglc; ;1H ¢ n}vcm?'rb
IDMEPESHYI0 CHRY (A jBE COCTABFIUIHE, TAPALAETLHLIE OCAN if . thfec"r’u T
opMydsl (131} 418 cug B FICCKOCTR XY, Mool qu}_ulmynm MOMCH 1 L
%lf.g g muockocTd 32, OKouuarelnibe 11[]01"“61:1 NoMyyarcAd OHATE [POMETPHHECKHN

CIoHCCRIECN,

















































































260 SHEPTURA MEGOPMAIIAT M YIAP [ra. X
cleraercd pasuorn (), BepTHKanLHOC Nepedeirende rpysa Oyaer O..
B stor MmOMenT rpy3 oblafaeT HekoTopol KHHETiHec KOl suepruel, mpu-
ofpeTeiHOl DpH fMepeyeulepy ga d,,; CnefoBaTelhH0, OH MPOLOJIKAET
JIBUFATECH BHM3 X0 TeX f10p, HOKA Ero CKOPOCTh HE JOHAET 10 HyuA
BCIEJCTBHE NedicTDHS CHILL CONpPoTuBickus crepkud, Hanboasiuee
VAGMHEHUE NpH 9TOM YCIOBHM TOAYYMTCH 43 ypasnenna (175) noa-
cTadgoBkod v=0, Toria

=28 (178)

T. €. BHEIANHO NPWIOKEHHBI Ipy3, RCJIENCTBHE AHBAMMUOCKHX YCJIO-
BA, DL3LIRALT VANHICHHE, KOTOpoe B ABA pasa Honbule YATHHCHHS,
4 TOMyuaonierocs B CAyuae NOCTENENHO MPH-
' JOMREHHDI HATPY3KA.
D70 MOKHO NIOKA3aT> TaK#e rpaduuecku
(7 va puc. 265, Hakscnwasa aunus OA mpel-
CTABISICT AMATPEMMY pAcTS/KEHHSA CTepKHES,
4, noxazawnoro Ha puc. 264. Teraa ans npexoro-
i ' poro yiamuenuws, Hapmpumep OC, maoamp
' OAC paer CooTBCTCTBYIONLYFO 3HepT kO jedop-
; Malud B crepxue. opHsontadbHas Judud
F
|

DB "axoIyrcs Ha paceToailun @ or ockH &
z P u miowank ODBC naer pabory, npousseren-
HYK rpysoM (G UpH TepemciieHHR Ha OC,
Korza & pasro 0,,, TO coBeprieHnas rpy3oM
@ padota n300paAzUTCS na PACYHKE IL10MLA TbH
npsMoyronenra 0DA C . B 310 ke cawvoe
BpeMA HAKOVIEHHAR B CTepiKile SHEPTHS OCNPCACHNTCA  HIOULAALID
tpeyroneruka OAC,, Kotopmil npeicTaBnser AL, UONOBURY
Toma A YIOMII[IYTOTO HPHB{O‘YFO‘HIJHHK&]. ﬂpyl’ﬂﬂ HOJ00HAa Mpons-
BefeHHOH padoTel npecOpasyercs B KHHETIFECKYID ZHEPTKIC JIBH-
Mymerocns Tena. Bedencrtsue nproOperentoil CKCDOCTH TS0 MPOLO-
MaeT NBUraTeCsl H OCTAHABNHBAETCA JHUML Ha paccrosnnn 6=206_ or
kauana. B sTOoT MOMeBT noanaa palora, COBepUIERHAS TPY3OM
¥ u30bpaxceHnas NpaMovroabHukom ODBC, paBafeTes KOMHUYeCTBY
SHEPTHH, HAKOILIEHHOA B CTEDIKHe M [PCACTaBIeHHON Tpeyrofs-
aikom CAC,

Tpenmnyuie paceywenns o6 viape OCHOBAHE HA TPCATOIOKEHAH,
uTO HATDAALEINs B CTCPHHE OCTAIOTCA B DPEI&TaX VIPYrocTh. 34 sTum
npejesioM 3a1a%a CTAHOBHTC 5§00 CONC 10, TAR KAK Y /LTHHEHAE CTEPK-
Sl yiKe He TPONOopUnoHadbHe pactarusacueft cine.Jlreinonaran, gro
ZMarpasia pacTHaents e 3aBUCKT OT CKOPGCTH HaTPyMEHHA CTEPKHA),

I
Q)—-( %—*'{‘3
T

e dsjfm-—:-l-r—é,m .
Puc. 265,

1Y QniaTh ¢ MATKOI CTAaABI [IOKAZHEBAIOT, UTD C YREJRNEIHEL CKOPOUTH HOMLITE-
BHA Tpeden TERVIeCTH MOBRUIAETCA B KOiIueeTEO padond, aeobxoiMoil Aag paspybe-
nia ofpasna, Boaoile, 4es nph cratauceios nenbradng O HOH Jdasuwiouk oa,
Hapectun Herepfyprekoro uniaTexidreckors nicruryta, 1913, Welter, 7. Me-
tallkonde, 1924 M. J. Maojoiae J. Appl. Alech,, T: 11, ¢rp. 211, 1954,
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pafAeM, aro VIIMHCINIE 34 1IPeACAoM YOPYTOCTH OPH Yilape MOKHO
GNPEICITE 03 OOLIMHO IUATPAMMLl DACTIKEHEA, KOTOPARA MOKAa3aHa
ga puc, 2660

Jlaga HexkoTopore mpeanciaraeMoro HauGonbUIeTO  YAITHHEHHA &
cooTREeTCTRY oAs nionaib QAN faer padory, KaTopylo HeobxoiiMo
npoussecTd, 4ToOn DBLI3BATL TAKOE YANHICHAE; OH3 JOMXKHA paB-
patbed patore QU-(-8), cosepmcimof rpysom Q. Korzma Q(h--8)
paBio uin Goawine sceil naomatn UABC uarpaMmsl pacTaKenus, To
Majariee TeJ0 Pa3pyuiuT CTepKens.,

3 storo crexver, uto Jw000e aameneide (hopahl CTEPKRHA, KOTO-
poe BiedeT ymesbinewne nousof naocmaiy OABC Auarpammiul, yMelb-

Hlaet TAKKE CIaY CONPOTHRACHUA CTEPHKHA Y,
yaapy. 9
5 &

B ofipasuax ¢ BWTOUKAMH, HATIPUMeED, NO A :
KA3aHRLME 1a pUc. 263, b w263, ¢, naactuye- 7 :
CKOE Teueje Metanga GyIer COPpelloToNeRs ¥ / [
BHITOUKH, H MOJHOE YAnnpenue W padera, He- N ! 2
obxodumas NS paspylweHan, BYAYT ropasilo . J%_‘,z: -

MEeHEBLIC, Lif'n ] CJIY‘-IEE‘ LI.HJ[HH,ILPHTIECKOFO
CTEPACHA, NOKARAHIOIO HA TOM ¥Ke DHCYHKE.
Taxue o0pasunl ¢ BHTOIKAMU BechMa ¢nabul
npu yrape. Jlerkmif TOAUOK MoOMET NPOMIBECTH pPaspyLICHHe, lame
eciy cav Matepuan OyleT MArKuM TOUHO TaK JKe cnabo coflpoTHB-
AAKOTCA YAAPY UACTH, MMCIOILHE 3aKJEHOUHBE OTBEPCTHA 14 PEe3Kos
U3MEHeHAe MONepevynoro cedenus ').

Puc. 265

B npoIerIymies nanosesdH Mul npedebperid MacCoH CTEpHUN MO CHARNEHHD &
Maccoit nasdmuero teaa . Tonbro B TAKOM CAYlae did MOWeM NpeinonaraTe, 9rd ued
mIepris NALAKIICIO Tena npeofpasyerca 6 sireprine 1ehopMaItin CTepKi. deticrnn-
TeTLHIWE )-".'.'JTOBIIH il I‘;-',.J,;.!pe ﬁU_;]ee CAOMLHE], M KOUIA CTEepHEHD MOCT ITTAYHTEIERYHY
MACCY, TO 9ACTh 3UEPIHM DYAET TEPATLCR Opu yiAape. XopOLID HIWECTHO, HTO ROrAR
JBHARYTINAACA €O CHOPUCTHO v Staced Q/F ((CHTPAILBO Vi 2PRET MOKOAULYIOCTH MACCy
2,/ ¢ 1 Acqopaina & TouKe COTTPIKACENIEA ABIHLTCS NAACTHYCCKOR, [0 (WOHEInan ol-
IBA% CHODOCTE O ABYX TCJ PAOHAETCH

@
ﬂ“_dQ—l-Ql . (b)

B cavuae cTepxHa, nmoxasdHEOro na pac. 261, venuana Goace CaomHEL [Ipi ymape
BEPXHIIT KOi€Il A 00TACTAM B 130KOE, B TO APeWA Kak WipKoui konet B npurodperacr
CKOPOCTE AR ILIOCH Tena CarAORATEALID, 13 TOro (1ofbl BelMHCIHTh H3 ypap-
BEHAHA (B} Roleduyio CHOPOeTH Uy, Ml UODKHUL BOCNOILIORITECH ApunedcHrol Muc-
£ofl MMECTO AelCTRHTEIREAE Macch crepmsdda. [Mpernoparad, w10 CKOPOCTL CTeHHA
HIMCHACINA Jnieiow M0 of0 ATHIE, Momes] okA3aTs, 1T0 DPpHRREIEHHAR MACCA B 2TOM
CAyae FATNARTCH 01O TPeTH MaCChl CTefAHA By Jlam cTCpHOT HeroM § ud elHEUY

4 Cw. Hac ks Lroi, Baumaterjalenkunde, crp. 321, 1903 w H. Zimmer
m an Zentr. Bauverwall, crp. 265 1849, X

%) g pewenyr HbL70 KoAyyeno H, Co xom, lrans. Canibridge Phil, Sec.,
erp. 73, 1849 cm. Tame Todhunterand Pearson, distory of the Theory
of Elasticity, Cambridge, . 1, e7p. 895, 15885,
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Iaune ypaeuenne (b) noayvxer sug

D

Uy=

-} v. (C)
Q-i.. 3_

310 €Tk 00ULAR CKOPOCTL PYaa 0 BIGKHETO KOHLA CTEPIKHS, KOTOPAA YCTAHABJH-
BaeTCs B TTepBel MOMcHT yiapa, [loaaras, yto y MOBCPXHOCTH CONPRKACANNA Mexny
;2 JA0UIRY [PYA0M 11 oEopod A (PHC. 264} MpOMCX0iMT ITacTHYeCKan LoupMaLns De3
BCAKOrO UTCHAKHBAREH, HOMY4aeM, uT0 COOTBETCTHYIOMIAS KHHETHUECKAd sHeprid

PaBHARTCH
2 2
U fy Qv
Lo \_W L
P2 5/ % L d
3Q
DTZ BENHYKHHA NOMMiRA OmThE NOACTARIeAa B ypabEEHKe (2) BAECTO
..Q_.f —Qk
26 T

18 TOrO, yTOOH [PHEATE BO BHHABHHE NOTEDO SHEPLHll B nepobil MOMRHT Via-
pa. Terza esecro ypasnenus (175) nonyuaen

) 1 |
azc’m““l/ 6::1“1'" _g' 6::'1'92'"““"@_;- . (1?9)
I—]—S—Q—

HanokeHHbIH MeTOX faeT YA0BIETBOPHTE/IbHEE PE3YABTaTsl 0 TEX
0D, NIOKa MAcca CTepIKHS MATA N0 CPaBHEHHK ¢ MaCCOH Majalomero Teaa,
B upuTHBHOM cayuae CTAHOBHTCS HEOOXOAWMLIM pPAacCMOTpenke mpo-
RONkHBY KondeBanuit crepwus Y). Mectnas pgedopManms B Touke co-
nprKacaHHd UpR yiape pa3ofpapa J. E. Sears’om® u I. E. P. Wag-
sail’om *).

JAHAYH

1. I'pya b 4 ke, Ipurmaanublll € CTANeUOH DPOBOMOKE JuaMeTpod 0,3 oy
(puc. 267), nagaer n3 A c yekopendeM g, ODpeltinTs BOSEAKAKWAE 8 NPOBOICKE Ha-
NpPAKENHA B TOT MOMeHT, KOrild ee LepXeBEH KoHeu BHeIallHO ocTaHosHTtes, Maccof
NpoBOJOK: Mpesedpedl,.

Petiienue. Ecan yekopenye rpysa §f paBusfercd g, To pACTAFHBAKUINY HaTpsuer
B npopomoke ReT, [locae ocraxopxe mpososoxs P A manpsprenps OAYualoTes na
ypaerennr (176), B kotoponm O.p npeneSperator. IlogcTaBaasa vi=2gh u {=f, noxy-

qyaeM
_ 2EQ._..._ 2'2'10“'4_ - Ir‘ ]
o= 1/_!?__ l/ W_IJOJB xalem®,

) [Tpogoabuipte  koaefaims TPHIMATHUECKOTO CTCPHHA mpH ylape Gham pace
cuoTpensl Navier, Bomce ucuepnbames peiense Senio paszpatorane St.-Venant'ow;
cM. ero mepesod: Cleb s ¢y, Theorie der Elasticitat fester Korper, 1883, upnue.
vanng € §6L Cu, Takke J. Boussinesq. Application des Patenliels, ctp, 508,
1880w C. Ramsauer, Ann, Physik, 1, 30, 1900,

Y Trans. Cambridge. Phil. Sce., 1. 21, c1p. 49, 1908.

¥} Pruc. Roy, doc, (London) A 1. 105, crp. 544, 1924,

i
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(QeRHIHO, NTO NATPAKEINA 6 ITOM CAYYAR HE JABHCAT OT BEICOTLL A, ¢ KOTOpOl Mapacr
: IpY3, TaK KaK KHIeTHUECKAH PHEDIHR Tena YRONHUHBACTCH B TOM KE OTHOWCHHY, KaK
i 0OBEM MPCROACKH.
. 2. Tpys Q=400 xe najaer ¢ Butcoth k=1 4 Ha BepTaKAILILI] Iepessunbl cTand
[ BABHOM & a7 LuaMerpom OO ca, 3akpennenueift B HipkeeM wouue. OMpelle/HTs HaH-
Bonblee  CMHMAKOILEE HANPAMERHE B CTOAGE, MOMAras and Aepeaa
S E=10* xz/cH’ w wpenedperan maccoli cTon6a 1 BeiBuaHOH O, .. A4
U Omsem. o— 138 xe/cu?,
3. I'pys Q=4000 &2, NpuBA3aHHLI K KOHILY CTAJILHOrO NPOBEIOY-

(HOO XaHata (puc. 267), nskerea suus ¢ nocTofunofl  Ckopo ¥
LLTBI0 V=1 m'cex. Kaxopbl OyayT HANDMKEHHA B KakaTe, KOrAA €0
‘BEPXHRE KOHPI, BHE3AMHO OCTANOBMTCA? (nofoanan ANnya KaHaTad B g i
o MOMEHT ylapa npakka (=20 M, naoulags erc nomepedqorc <cegedus

~netto pasra F=15 cu® u E=10° xzfcu.

n FPererue, Tpesefperasg Maccoll KanaTa B Dogaras, 4TO REHETINE-
. UKAR SHEPTHA ABMKYIACIOCH TENa UOJHOCTHIG Npeolipaiyercd B moTeH-
SRBAILHRYIO SHERMAK Jeopuani KaHata, HONyHaey ciaefyiollee ypapHEHHE 1aa Ol
; peaesenAn HaubGoabLero YAGHICIRBA & KAER3TS:

Puc. 267,

[E®  FES: g

il N, -
ON; o7 g v G5 &) (d)

B KOTOPOM O, O3HAUACT CTATHUECKOE ylaHneHME KamaTa, Jameuan, 4to Q==FEd. /4,
"Ha ypaBHeHan (d} toaygaewm

oTHyAa

Crnenosatensyo, TP pre3anuol ocTARGEKE NBRKQHES PACTAMHEAICIICE HATIDAMS-
HHE B KAHATE YBEMIIYHEASICA B QTHOLLEIHH

& 4 Qi v
— =4 o=l e e
Boy . FLg +Vg{5” &)

Hors ykazaHHblX $HCAOBEEX JI4HBLIX TOayYasM

__ Q1 4000-20.100
ber=TF= "5 ae o

] 1 1oo

5,3,

—e=ly —
Ber V981,053

Ce10BATCALED,
g=>5,39 %=1437 KeleMs,

4. Pewsth npeisliyInyo 33035y, SCTH MemIly KAHATOM i1 TPY3OM [OMElesa mpy-
WHHE, KOTOopaA yoauuaercs va 4 ca or rpysa s 1000 ke,

Pauwnne, 8,,=0,634+4-1=16,33 cm. Berasisa 5 ypassenne (8), noayuacm

3‘1_1-;-(;,506=1,806; a=1,806 f—=43116 wejomt,

Ly
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CpagHHRAA 3TO € PE3VRLTATOM MPeLRAY el SAILIUIL RILUIN, UTO UPYAUs, HR
UBHHAR MEAAY KAUATOM W TRy J0M, LMeCT SOTLINEC TTHATN Ha y MCHLZITE BETITHIE
Onax TPH ¥14DE.

5, /79 clvuas, moKaizaHuoro HA pic. 264, OMPERESTHT: BHCOTY A, LIA KOTODOT
HAAGOABLICE HALPIMEHUS 11 CTEPIKHC 1y yRape panisercs S000 wafeat®, [punso,
Q=10 Ky, (=2 n, F— 3 car®, E=2. 10" xeren®, Muccod cTepiin npescdpetn,

Omsem. =060 ¢,

68, 3ueprua ynpyrod Aefopmailiu npH CAEHTE W EPYUCHUM

Drepria 1edopMalin, HAXONAEHHAS B SMeMeliTe, HCNHITHRANINEM

YHCTHIE CABKT (PHC. 268), viomeT GbiTh BEUKCIENA IO METORY, MPUMEHEH-

L HOMY B Cayuae npocToro pacTsskeHns. Bcin duwk-

b ¢ f"‘—»a « IO rpanb ad 2MeMEHTA TIPYHSATL 3aKPEneHHoN,

;o ﬁ*JT 10 HEQOXO0jlUMO paccMOTpeTb JAHML padoTy, npo-

[’ ; HabellenHywo cuaofi P oapu pefopwanud Bepxued

, ;' rpawy be. Tlonaras, 4yTo mavepHan CReilyer 3aKoHy

a/‘//. /______//’ 1 ['yka, HaX0AUM, W10 OTHOCHTESLBWH CABHT Nponop-

= @ UHOHATEN KACaTeILHOMY HAMPSKEenuo g Jdarpay-

Dije. 263, M, LlSOﬁ[Ja}i{a}OULEiH ':jTy: SaBHCHMOCTI:, dH4JAOTHYHA

IoyarpaviMe, mokazdannoil wa puc. 262, Toriaa pa-

60ta, Tpop3BeleHHas cunofl P 11 HakonnenHasg

B thonme sHepruM vipyroi gediopmanud, 6yIeT DasiaThCs (CM. ypaBHe-
une 170, crp. 255)

!

!
plfﬁi

v }fJ )
U :T‘B . (1707
[Mpunomunan, uro
byt
rEVEE =G

ua {170°) Mpl ODGAVUMM CheTyenile JBa YoIaBheH I

Y ,
i
v="2 (181)

[ly1eM nerenus sTHX vpapncanil na ofirew FY fpvexka noayuaew 1Ba
BEIPAIKENUS A IPEpran AehopMailny na ednumny ofnea

; ot T
M:%T, (182)
=2 (183)

rie T= P/F ecTh KacaTenbHoe HanpsKeHue H y==0817 — OTHOCHTEI: Ml
CABHE, KONMUECTBO 3HEpPIHM NpH CABUre Ha ejuuduy o0uend, KoTopce

B8] OUEPTRS YOPYTON MFAOPMANMAY NMFH CIRHIE W KTYYEATIH 206D

mokeT OLITh nakomaeno B Hpycke ©e3 ocTaTOuNOI ACPOPMATAU, TOAY-
qHTCS [IOJCTAHORKOM B ypabiertte (182} npefena yupyrocTH BMeCTo T.

DHeprus, HAKOMIenkas B CKPYUYMBAEMOM KPYLAOM Bade, Jerko
BLIUUCAAETCA MPU MOMOIIY ypaBHeHHs (182). Ecan € ecTb naunbonb-
mee KacaTelbHoe Hanpsikedud HAa BOBEpPXIGCTH BaJd, To T, (2r/d)
6}'IL(5T KacateJbHEIM HAQPAXEenved B TOUKE HA PacCTOSHUH ¢ OT OCH,
rie d — Auaverp Bana. JHePrus Ha eAHIIMLY 00ueMa B 5T0R TOYKE H3
ypasnenna (182) Gyier

P A
U= (2
d
IHepriug, HAKOMIeHHAd B MaTepuiie, 3aK1I0UEHHOM MEMAY ABYMS M-
AHHAPHYECKUME  NOBERPXHOCIAMH PAIUYCOB ¢ H r+-dr, papHserca
st
[ s Q
2 Pnlr dr
(4% ?
rie { — anHHa Baga. lorja uoqpas Heprus, HAKONMeHHAas B Bade,
Oyler

L I wd® Ten
U= | =0 onfrdre g Mm% (184)
0

510 BRIpAMCHAE NOKA3LIBAET, ITC MOJHAA SNEPTHA COCTABRAET JAullb
Mo 0BUHY TOH 3HepTHa, KoTOpan Hnina O, ecay Obl BCE 31EMCHTDI Baa
Ghinyd  HADPYREHH 40 HAHOOIBLEro KacaTeabHOro y
HANPHKEeHUA T, . 1
Dueprud Kpyyerna MoweT SwTh BLINUCHCHE U3 1HA-
rpasabl Kpydenna (puc. 269), B8 KorTopoH KpyTsiijue

MOMEETH H30ODAKCHL OPANHATAMMH, @ YIAL 38KPYUH- A %
BaHKd — abcunccamu. B npejeaax yppyrocTH -yron /
3AKPYYHBAHIS 11POTOPIACHANCH KDY TAUIEMY MOMCHTY,
Kak DpelctaBiedo nakmnonHol qusdeli 0. ¥Ysxaa sa- d s 7

HITPHXOBAHHAA 1A HCPTSKE INTOLIANKAE W300paKaeT par  re—F—

60’1‘3’, NPOH3BEASNHY D KPY TSLUIHM MOMEHTOM [IpH 803~ Pic. 269,
pacTapyv yraa 3aKPYYHBAHAA ¢ HA BEIHUHHY de. ‘
Tlowaas OAB=M /2 u3cOpamaer NONHYIQ 2PEPIHI0, HAKOILICHHYIO
B Bade Bo Bpens Kpyuenus. [lpumonuuas, ate ¢=M /GJ,, nomysacy

M :! @GS ~
—iam X °f s
=gy, B V=751, (185)

B neprod 3 3THX ypaBuenuH 3HeprHa OPEICTABACHA KAK QYHKIINI
KPYTSULErO MOMENTd, BO  BTOPOM — Kak PYHKUAA  yrna 3aKpy-
UHBAHUSL.

B ofwes cayuae, uaa q1odoi Gopunl TONERCTHOND CRUCHHS B KPY-
THULEIO MOMCHTE, HSMEHSIOMETOCH 10 AAMHE BAMY, YiOod MOKLY ABYMA



266 SHEPTHA NEGOPMALIMM H yOAP fra, x
CMENHLIME TOTIePEUHLIME COUSHHAMH onpellesifiercs ne dopmyae {(om.
cTp. 246)
@ M
dx="Fdx.
dx ¢ d¥

Sreprus JedopMalil UACTH Bala MENIY JABYMA CMEXHBIMM TIONepeu-
HEIMH COUEHRAMM PABHAETCA

1 dp .. C fdg\*
?flduﬁ-dX—— 7 (EE) dy

H NOJIHAA YHEPTUS KPYUEHHUA PARHSLTCH
! {
— C{ (d9Y* I .
LL-Q—S (31) dxmfj' Mds. (186)
1] 0

3AIAYH

L. OnpepeuTs COOTHOWEHEE MEMTY NPENENOM YIPYFOCTH IPH CARKIE i Mpeienow
YOPYPOCTH NpH PACTMMEHHH, €CAM KOTHMECTRO sHeprHu nediopManud wa 1 cu®, xoro-
poe Mower GeiTh HAKOTIEHO 663 0CTATOYHOH ACGOPMaUHH, ORHO K TO JKe Kak TpH pacta-
MeHHK, TAK B IPH COBHre.

Peyenue, Ifl;s ypasHenRE (173} g (183} mveem

@ _<
2ET 2
CTRY I8
® G
Ve
Hna cranu

T
T—0 ]/-2-‘-5 =0, 620.

2. OnpezenuTs OCALKY BUETOROM peccoph! (cM. puc. 253), noabayach BRpaKCHEeM
SREprHy NediopMalpp [IpH KpYUeyHH.

Prwesire, OGoanaunm uepea P crAy, [eiicTRYIONYIO B HANPABJIEHRE OCH peccopht
(puc, 253), wepes R — paguyc BMTKOB H Uepes A — yHCJO BHTKB. M3 ypaBneHus
(185) sueprus KPyYeHHs, HUKOIIEHHAS B peccope, Gyner

e (PR 2aRn
2G4,
INpupasissan 510 BEIpaKenne npon3belenuch patiore P&2, Moayuaem

_2nnPR’_ 6nPR®

GI,  Ga*

e

9TO COBMANACT ¢ ypamkewwew (162),

3. Bec ctanoHofl 8anToBofl peccape paseir 4 k2, ONpesenulb KOMHIECTBO IMmep-
FHH, KOTODOR MOMKHO HAKODHTE B STON Peccope, He RMALIRAA OCTATOUHKX Aehoprmamdl,
ecay npedes YNPyrocTH Npd caekre pasen 3000 xe/caxl,

601 SIEPTHE ¥TIPYTOH JTESOPMAILMIL (PH HArHGR 267

Powgenne, KonuiecTse sncprin Ha sy ca 03 ypashemnns {182) papnasrca
Lires {30002

Tar T

2uepris, NpHReRANAncH Na K2 MuTephana (oM. orp. 256}, parugerca 2051 &z cu. Torga

BOANAR SHEPTHA Kpyuerus 1), KoTopast Muer OHTE RaKOIIENd B peccope, GyieT

%-4—2G5E=4102 K2 oM.

=:16,23 xe e,

4. Craoidol kpyrasll pajJ g TOHKAA Tpy6a 13 QAHOrO MATEpHANA B OAROIO K TOCG
®E BECA TIOABLPTAIOTCA KpyUehilD. B KAKOM 0THOWENAR YaYT RAXOIHTLCE KONHYECTEA

SHEPI'H B BA/IE U TpYOe, ecTH Hay 5o eI HANDSDKEIHA B HRX PADHEL?

Omaem, 1 - 2.

5, Kpyraui craneHol BAN © MAXOBEM KORECOM Ha OfI0M KOnUe BPALIAETCA €0 CKO-
pocTeio 120 ofopotos B MaryTy. 3 pyroi ero xonerl sresanno ocrarasiHpaerca. Onpe-
ZeauTs Hanbonsiee wanpmxesHe baAa TP YAARe, eCan ARk Baia {==1,5 u, ftHamerp

- d==3 c#, Bec Maxonoro Kosteca Q=40 k2, panuye Huepm ero =23 cu.

Peytenute, Hanbonnwee nanpmmenne Bana Gyier marfa, koria [oguas Kune-
TRUECKAA HEDriA MaXOBEKA npeoGpaiyercs B sHepraie NeMOpMarHH CKPYIeHHOro
pafa. Kunernuecgad snepryf Maxospxa pasiseTcs

Qf!mﬁ_‘lu . 252 (4:.[]2

%~ 2.8l =2000 xecu,

[logerapaas sto sepamenne » ypasscaue (184), anecro U, noayuany

| 8.7 7 03000 |
Tmaxr: VW-I 146 Ke Cat™,

6. Msa Kpyrablk CTEPHHS W3 OHHONC H TOr0 3Ke MaTepHana, oAuHAKOBOf AMIHE,
HO DA3HHEX Momepeunthix Ceuenult £ u F|, cKpyYHBAOIUA ONMHAKOBBIMA MOMEHTAMMH,
B raxoM orHoweruyt ByAyT H2XOAUTLCA KONHYeCTBA 3nePrud AehODMALER B THX ABYX
CTEDMMUAKY

Omsger. OBpaTio NPONOPIMOBANLHO KBZ1pATaM TLA0LIANEH onepeurbX ceueHnil,

69. Jueprua ynpyro#i feopMmaund npu narute

Haurem pacemorpenue co eayuas uucroro uarua. Jas npuamati-
YecKOre GPycKa, 3a1eN1aWHOrO OJKHM KOHLOM H H3THGAeMOTO napoii
CHl Ha Apyrom {puc. 270), yrost noBopoTa cBoGOJIROIO KOHIA PABHAETCH

M1
P=F7- a
£, (a)

370 Mepemelllende IpOTlopPUHOHAAEHO H3rHGatoneMy  Monenty M, u npu
NOMOUIY piarpamMmpl, nogoShok wsobpamenrofd Ha puc. 269, ® nytem
MOAOOHLIX e PACCYMACHUH MEl MOMey 3aKNNUUTE, uTo padora, Npous-
BeleHHad W3ruQaomiiM MOMEHTOM Npi narube, WIH 9HEPrHS, HAKOI-
JieHHasl B OpyCKe, paBHSIETCH

=9 (b)

1:' Pacnpe,:l,e.‘mm:e nal‘lpml{euuﬁ IIPEAHUJ]I:II‘EICTCH TdLoe }{(Er KdK i B CICP){"IHBE‘.EMOM
KPYLIoM cTepskue,
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Ilp¥ noMolnd ypaBHeHust (a) 372 3HEPrust MOKeT ObiTh BHIPAXCHA ABOAKO
CACAYIOIHM oOpasou:

= (187)
u=",% (188)

Huorga monesno UMETh MOTCHUMATBHYIO SHEPIHIO, BRIPAKENHYIO B BHie
dyHKY Y HaHO0AbUIETO HOPMATBHOIO HANPAKEHHT 7., > ;‘V‘I[mf W. Tak,
nanpemep, Ans pAMoyroauHoro Gpycka o, =6M/Bh %, van M-
: =bh*s,, /6, 1 ypasrenue (187) nonyuaer BuA
2

H 1 UJIIHX
U= Ohl —5—= . (189)
QuespdEo, B 3TOM cjydae [I0AHaA 3IHEPTHA CO-
CTaBAAET JHIb OAHY Tperb TOH HEPTHM, KoTOpas
Gulia Ownt, ecal Obl BCE BOJOKHA HCIBITRIBAIH HA-
_ npsiKeHne o . ..

TIpu paccMoTperdH u3rnla CUaamMy, NepnesiuKkynsipHbIMA K OCH,
aneprueil JedopManny CIBNTE chauaaa npesedperaot. Ha OCHOBAIUH
ypasuendi (187) n (188) sueprun, naxoniemnan B snemedTe 03Ky
MERLY ABYMH CMCH{HBIMH HOI’IEPET—IHBIMH CeledaMy, HAXOIUINHAKCH 104
pacCTOSIRUE X OMHO OT APYCOro, DABHAETCH

o Midx p Ed dgy
dtf :_-—2_}:.:}-2 H.1H db——T.

3recs marudawomuti MomenT M ecTs BenyudHa nepeMetnan B 3ABMCH-
MOCTH OT X, &

{cm. orp. 124). CrnegoBatenrno, mosnas sueprusd, Bakclfensad B Opy-
CKe, DABHAETCS

H
Mz
u- i 0
H F3
HJH
i
[ LI
I e S 191
S 2 ity v { J

Bossmen, Hanpusep, kohcedn AB (puc. 271, a). Marnbaonunt soveur
B KAKOM-1HGO0 fonepednos cedenmd mui pabuderca M =-—~Fx. Lo
cTanoska 8 ypasuerne (190) gaer

(PR PED .
f = - = . C
v j 2Ed GEJ (©)
f]

69 SHEPTHA YURVION JIEGOPMAUMH [IPH MATIGE 969

uan npaMoyroashoro Gpycka 5., —6P/bA®, u ypasuenne {c) momHo
MpPeICTaBHTL B Blle
1 a
U=§bhf Q’T;x. ")

210 [HOKA3BIBACT, (TG KROJIHUECTBO 3HCPTHH, KOTODOT MOHICT Gbl'[‘i: Ha-
KOTLAGHO B 11PSIMOY Mo/, HOH KOHCONbIokN 0anKe, HArDYREeHHON Ha KOHIE,
fe3 ocTaTodubIX Aedopmaiuil, COCTABINET OAHY TPeThb SHEPTHH Ails
TOTO HKe OpyCKa npu udeToM H3rube W OIHY ACBATYI0 — I(IPH pacTaxe-
HHY TCro #o Opycka. 210 coobpaxe-
HHE HBJIACTCS BawKlpm OPH Opoek-
THROBE HUH PeCCop, KOTOpLIe Z0HH
0e3 Bpeda NCriOHIATL AA1HOR KO|H-
HUECTRO  IHEPrud U, KpOME  TOrO,
HMeTh, NC BOSMOMHOCTH, Maabifi BeC.
CrnocofHOCTh  KONCONH  NUCACIATL
SHCPrHI0O MOUKHO VBOIHYUTEL, 1aBas
ell MepeMeHHoe TONEPEeyHOe Ceyeue. .
Hanpumep, Koucons pasuoeo conpo- Puc. 271,
HUGAeHES C TIPAMOYFOJLHEM  ToTe-
PCHHBNY CeueHMeM TOCTOAHEON Bpicorsl A (cM, pHC. 188) i ¢ Temu ®e
3Hadenuanu gia P, fuo . uveer 1iporid,a ciaeioBaTeTsHO, U KOJ U Ye-
CTRO HAKCMAeHTION sueprny da 50% Goabure, yeM npuamaTuueckuil opy-
cox. I3 To e cavoe Bpenyst Opye pabHoro COUPOTHRISHHA Hardly mMe-
eT TIOJOBHHY Beca IpH3MaTHUeCKOro OpyCKAa, Tak UTO OH MOMET Ha-
KONUTH B TPU pasa Gouiblie 3uepruu na 1 ke mMatepuacd.
Bosspamasich K ypaeienwio (C) ¥ npupaBuusad JHepruio Nedopua-
uun padore, copeplueHHOH cnaoi P npu nirube, Noayuaed
) e
¥ =z @
ki

OTKY1a NporuG Ha Xople paspaeTcd
P 3
6 = —r-.l—'

SES

uTO COoBldlaer € ypasxenHen (93).

MonoamTeannert 1porid 0T CABHra MG TAICKe ONPCLeAnTL H3 MOTCHLHA TLHO]
suoprin dedopvarar, lrf KOTCOTN, CoRA3aHHG va pre, 271, ¢ IPSHOYTOALIBIM 110
NCPEUIbIA CEYCHUEM KACATEALIINE TADpiAKelHe 11d PACCTONHRE ¢ OT HeBTPAIRHON OCH
pABHACTET (Chl. Ypasnenne (53))

Pt 3)

— L.

o7, \
ColenoRaTRISHO, WS Fpasuenus (182) sieprua canpra 8 saemMcHrapnos obwete b dx dy
paBHHB'ICﬂ

FEL] ht F]
T ,";_ﬂ{ ‘1 b dxdy
g\ F;
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H
H
.{-+:j P2 2 2) 52
U=§ e L 5 dy =2 (e}
. BGI, \ 4 206G/,
0 _*k
)

Jns Tore urofst MOAYYRTE ypaBheHHE AAd ONpelefedHs HOJHOTO NPporuba, HyxKHO
5TY BEMMYHHY CJOXKHTE C NPaBof HACTEBIO BhINSNPRECICHHOrC ypasHewks (d) 1

PSP PUR
78R, T WGT,

pp
a—m(”

Bropoit anen 3 ckofkax BHpamaeT JelicTBHE KACATEILIMX HANPAXeHulE ma npo-
ru6 Ganxu,

IIpu mosowy setond, usidomesnoro 8 § 39, Ha OCHOBAHHA TPelloNOKESHHA, YTO
ANIEMEHT TONEPeYHOro CEYEHHR B {IRHTPE TAKECTH 3aJeNlaHHOrD KOHLA OUTAETCH BEp-
TREasHLIM (pue. 271, &), ponognurenssstll yrog HAKGOHA OT COBHTA OIPENEmiiTCS

(B
CJeJlOBATENEHO,

(g

3WE
e G

o Tmax__ 3 &
Y==¢ 7o
H NOTOJHATEbULA mporuf Oy et
I M
T ERG”

ClepoBaTeaLED,
P# 3 PR PP 3 nE ,
g ")

=357 T G 3ET, vy

Mbl BEABM, UTO ypasHeRil (g) H (g7) He copmapalet. Pacxomlente 06LACRALTCA Clely-
IOMMM: BEIBOJ, § 39 6Ll oCoBaH 118 NPEINONCHCHEN, YTC NOTCPeUHEe Cetenna Ganki
MOryT cBOGOANC HCHPHUBAATECT Hom NeHCTBHEM KataTensHelx Haupsmxenuth. B taxon
City4ae 3zjenaniog NONCpRYHn? CeueHHe ByZeT HCKPHBAATLCH N0 DoBepxHOCTR min
(pMe. 271, &) 4 npy BLNBCARH AN MOAHCH paGuThl, TPOH3ERIENHON NP HArHSe KoHCoIN,
Ml JOTHHB ODEGATE BO BHUMAHHE HE TOMbKC paloTy, COBEIISHNRYEO, CHIME A
{puc. 271, a), Ho Taxxe i padoTy, COBEPILEHHYI) HARPMKENHAMH, IEACTBYIOUIMMH B
84ICTANHOM DoNepeunoM cevendk {puc. 271, b). Ecan ﬁg,‘lerr OpPHAATA BO BIHMAHIIE 5TA
UoCARAHSST paloTa, T¢ nPOTAG, BLYHCAeHHLIH HA OCHOBANTH DACCMOTPEHHS SHEpIHH
AedopMantin, copmagaer ¢ nporaloM, NOAYYeHHBIM B § 39 u oflpelenseMbM (o NpHBe:
AEHHOA BEMUE (UpMyIe {g).

B ¢ayuae ceol0iHO onepTolt GanKH ¥ HAMPYMEHEOA B CEPELNIE, KaK MOMIIO 3a.
KIOYNTs M3 YONOBRIT CHMMUIPHM, CPEIHCE OOMERENNoe cegeHHe HE HeKpuBIgerca,
B rakom cAyuae ypasnente (), €Cad ero npuMEHuTh K KaKI0R NOJOBHHE GAKH, Gy~
ACT A8BATH ayullee NpASauxenne A% nporRoa, yeM ypavrenye (g'). 310 MOKIO BHACTE,
ecTil Cp;%l;l)ﬂ'rh npabnukennnie ypastsenns (g) w (g7) ¢ Gonee CTPOrKN pelleHue, fan-
HbM B .

JR—

I} Takoe caomenne sHeprag cABAra © 5nepriell OT HOPMAMEHHIX HATPAMEHni
ABAAETCA MDABHAbHBM, TaK KAK KACATENbHEIC 1AGpAMKeHdf, NEHCrEYIOHE Ha sae-
MenT (pHe, 268), e N3NeHAIOT DRI CTOPOI SACMEHTA, H CCIA HOPMAJBHENe HATpae-
Hutst REUCTBYICT [0 $THM rpPalAM, TO OHU HE liPOHIBEAYT PEBOTY NP AedopMAlHH CABHI 2,
CJTE;'{DBHTEJ’[LHD, KACATENEHER HAODAMEHHT 12 H2MeHAT KOMyelTBd SHEPTul OT pacra-
HEHM LM CHATHA, ¥ 002 BHAA 2r1epl i MOMHO IPOCTE CAGKHTE BMECTe,

[N

-

70] H3THE, BRISLIBARMLIE ¥HATOM o7t

3ANAYH

1. Hepeerunas KOtrcofibran 8aarkd nauHol 2 o, TpAMOYroRLuoro NomepegHoro
ceyerus 12x 20 ci necer panioMepio pacnpeleseutyio Barpyaky q=250 sz na | noz w.
OHpeACIHTh KOJHUECTED NMOTeHUHaNbHoH sHepraH Iedopmanni, ecad E= 105 ke/cnl,

gr _ (258200012 o
4084, T 40-10°.12.20° ’ '

2. B axoM OTHOWICHME VBETHUATCH KOJHYECTBO sHeprill RedopMalne, BHUaCs
fAeqHCe B Npepmivmeh 3aziave, ecqd BHCoTa Oatxkd Oyaer 12 oM, a mmpnua 20 ow?

Omiem, Dueprud TedopMalMi YBCTHUATCA B oTHOmenws 20% ; 123,

3, Jpa 02MHAKOBREX BpycKa, ofiMe ¢0 PROCOIRD OMEPTLIMH KOHIAMH, & ApYrofl —

Omeem. U=

s C 3ELENATINIBIN, narudamwres PABHEMH CHNAMH, TPRTOHEHRHMRE B CCpRIlne, B raxom

-

OTHOIMICHEH HaXoJATCH KOJHUECTRA NOTEHRHAABHOH sHeprii godopMautm?

Oingem. 4+ 1.

4. Penryth NpeIbIyIyIo 3aLaUy A% paBHOMEPNO PACIPEITens0f Harpyake oI
BAKOBOH HUTEHCABHOCTH ¢ B ofioux Spycrax.

5, HaliTd OTHUWCHWE KOAKRECTB TOTENUHATLHGH sHeprin Ledopmanmi 8 Oankax
APAMOYTONLHCRD CeleHHA OIWHAKORO TarpyMeHHBIX, MUY OIHHAKOTYI JTHHY
H OJHUAKOBYW MHPHHY INOTCPEdHOre Ceuenus, HO BHICOTE B KOTOpPbLIX OTHOCATCH

" wax 2:1.

Pewenre, Ilna Zaunod warpyasu ageprua Jedopuannn NMPoTopuUHOdaTbNa npo-
riGy, a nporud ofpariro DPONOPHHOHANER MOMEHTY SHEPFHH LACNIadd NONepegHOro
cegeipda. [losTomy jpH yMeHbIIERHH BEICOTH B AEA pasa NpPOTHE ynendyisaercd B
8 paz @ KoUYeCTRO 2leprul JedhopMalHl YBOIHYHBARTCH BO CTOSLKO e pad.

70. HU3rub, sni3biBaemMblil yaapom

Jnnasuuecknfi nporud GankH, KOTOPAA MOABCDEEHA YAapy Manaio-
mero tena €, moxer ObiTh onpelesed OO0 METOAY, uINGKEHIOMY 1A
cnyuas yiapa, BeBbIBaOwero pacramenne (§ 67). Bosbmem ® xa-
ueCTRE MpUMepa CcBOSONHO JA€XKAMIYIO HA ong-
pax fanky, ylapsiedyw B cepenune (pHe. 272), EP_/[ ,

" : _
g JONYCTHM, UYTO MACCOH 63.’1?(1'1 MORHO TIipeHe- = .__,Lii_:ﬂs_'_
peus TIO CPABHEHHID € MECCOH TNalawmiers Teia 7 i
K uto 0anka HAnDPSKeHa Ao Opeiena TeKYUYeCTH. IL*- 4"\_‘7‘?'—’*
Toria NoTepu SHEPrUY MPH yiape ne BypeT U pa-
fiota, 1pON3BeleHas IPy30M ( npu ero nage-
HHH, NOJAHOCTEO Mpeofpasyerca B SHEPTHIO Jle-
dopwanud usruba Gaakm!'), Ilycts £ o3mauaer wanbonsmmét nporu
Ganki npH yaape. Ecay Mul NPemmonoRuay, 4T0 H30rHyTas ocb Oaiky
npn yiape uMeeT TaKyi0 ke GOpPMY, KaK npu CTaTHYeCKoM u3rile,
TO CH14, KoTopad Bui3Bana Owl TAKOW mporud, Ha OCHORAHWH VpapHe-
nus (90), A0NKHA PABHATHCA

P:648§J3, @)

z:n.

Lgleny ]

Puc. 272,

[Monwaa sHeprus, Hakomaeyras e Oadxe, pamugercq paloTe, Co-

15 Mectubii ge(hopMaLiiAMH BA TOBCPXIOCTE CONPRKACANNA BATPY3KY ¢ Gasinoi
opu ATOM DBBIUHCACHRHA TIpeneSperawr,
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BepLIeHHOH cwtoft P,
. DS G UFJ,
U=g=8—5%
Ecny A no-npeHeMY O03HAYART BLCOTY Maf€HHA, TO YpABHERHE An¢
onpelenennd ¢ Oyer

Q it 8)=d 2oL (b)
oTKYIA
O e (199
rae
5 =9 4 o=V 2¢h.

<~ 18EJ,

Ypasreune (192) — TouHO TaKOE JKe, KaK W [IPH YIape, BHILISAIOUIEM
pacraxesie (ypasHeume {(I70}}.

HeoSxoluM0O 38MeTHTL, UTO BUJ VPABHEHUS OCTACTCH TOT e W JAnf
APYIHX CAyuaeR ylapa IpU YoRoBd, ¥TO fedopManin B TQUKE yilapa
nporopiMonansea cane £, npwioxendofi B s1oli Touxe. Ecnu uepes
¢ ofo3naupn KosdxhWnpeyT NPONOPLACHATLHOCTH, 3aBHCAIMA OT KO-
CTPYKUHH, TO ML MMEEM
N
aP=96 u U=—posg,,
Torua

L0
Q (h+8)=5;,

H TaK Kax 8= Qu, 10 570 YpapHenHe NPUBOANTCS X YpaBuesHo (192),

HeofxozuMoe 3aMeTiiTh Takxe, uto nporu6 §, BEHEC/ACHNBIA H2 ypaB-
nenng (192), npeacTaBnaeT BEpXHKA IPLIET, ¥ KOTOPOMY Npudiukaetca
HAWGONRIIAE JUAaMEuecKiril Tporud, Korla HeT TOTePH SHepTU Mpy yia-
pe. Besikas notepst Oyvaer ymeRpllath JAHHaMHuecKHl nporud. Korpa
AuHamuueckuil nporud Bafiien nz yparuacuust (192), 1o coornercTByIOMME
RamnpsKenns MOKHO HafTh ymHomerreM wa &/, nanmpsxednii, nogy-
JEHIHX IPK CTATHYECKON TIPUIOKEHAN Tpy3a .

Korua £ BeTuKo 1o cpaBgeruto ¢ O WM yU&D NPCKHCXOANT 8 TOpH-
BONTAALHOM HaUPaBIEHUI, TO YPABueTHe {192) npunumacr Gonce npoc
TOH BHA

.

=) 6.0 (c)

Aa7 caydas Gankn, oneprofl Ha KOHUAX B ylapaeMofl MOCepeiuns, 5To
YpAaBHEHHE Jaer

frf"Q‘ e I

b=V g mET: (d)

701 RATHD, RHAKRARMGIE ¥IAPOM 273

Haxtoasmuil warifaioiuini MoMenT B 3TOM caydae Gyler

FI G8-48FEf0, !
meaxj_xi_ = _'fﬁ_"_z T

M S48ES, |
max ﬁ?’ax:_'—ff‘_am'

Has ApaMOYyTOAbHOTG NONEpeYHOT0  CeueHud, TNONb3YACH ypaBnHe-
greM (), nomyuaem

o

Quv? 18E

Cmax= ]r _TJE qr - (E)
D10 YKA31iBaeT HA TO, WT0 HauOOIBLICE HAlpsXeHwe 3ABUCHT OT KH-
HeTHUCCKOH 3HepTud Nafgonlero Tena B obvema /F Ganku.

TIpu ompenenedlid BIRKIHA Maccl OankH gad HauGonbwnf nporad OvieM Mmpea-
TOAATaTE, MTO MA0FUYTas och Gaqist IPH VAAPE MMCLT TAKYI e GOpMY, KAK 4 ApH
cTaTuuerkol parkfe. Torda MOMNO NCEASATH, 1TO IPHBENENas facca Sagske 1), oucp-
TOK A KoHYAX, pABHAETCH (17/38) (g{/ g) 1 vOwan eKOpPOCTh, KUTORAT YCTaHaBAHBACTCS
R MepRElfl MOMEHT YAapa, pasHAercs

Ye= "7

Qi a5 it
ToaHag KRNeTHIeCKA SHCPIHE hoCTe YCTAHORNDIHA ofuICit CKOPOOTH tY, pania

a;{ i7 J Qv 1

o,

Jg L5 2g T 17gl
1 ta3 g
[ToNe3yacs 9THM RHIDEMEnHEN BMECTO
o
=
B ypaerenan (b}, moajyacy ypaﬁner:ne
. o
bbb/ Ot (193

& 1+}_7;‘f£
T350

B KOTOpOM TIPHIATO BO BRKMA:KE pInssle MacCH Gankn Ha nporad &2,

1y Cw. C o x, untap. Ba crp. 261,

2} HeCKOILKO MpHI4ePOB na NPHMEHEHIe sTore yPABHeind MOKRO Hallll B cTaThe
Prof. Tscherselie Z Ver deut. Ing., crp. L3, 1894, Hoace Touked TeOPUR none-
pelliore VIApa N GanKy OCHOBAHA HA CCIS’0BRMNN ee MOMeNETHbX KONCORRNT con-
MECTHO C MECTHLNH Teophainiaml » Touke vaapa. Cu. mepesnd St Vepanl'a winws
Clensch'a, crp. 537, wrndpoparo; taixke Compt, rend.,7. 43, crp. 204, 1837 I cTaTHIO
astopa b Z. Math u. Phys., . 62, crp. 195, [913. OQuimi ¢ 0a/7%EMH, NOABLDIKUTTEIMNK
yaapy, Getan Tipodsseieqll B [HECTEpHN B yIONAeTROPHTCAERO COl1acy (R © BhIe-
npuseleruoit apaimpkenuol Teopred, ol M. R 0§, Tech. Ko, Verhand. Scliweiz.
Bruckennay n. Eisenhoclibaniahriken, sapr, 1992, O, raxske 2. T w2 iand Mo v is §
d &, Phil. Mag. (cepaa 7), 7. 21, ctp. 448, R. N, Arno Ld, Proe Inst, Mech, Engrs,
{London), T. 137, crp. 217, 1937 E. 1. Lee, J. Appl. Mech., w 7, crp. 28, 1940,
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B cayuae xoncoan, ecaw rpya @ viapsier Ganxy Ha Kodile, BeMHSERA Tpasciennon
maccH §anKA pagHsercs m {gi/g), Korna crofiofio aexaias Ha offlopax Gaika yaas

PASTCA B TOHKE, PACCTOAHNA KOT‘OpDﬁ OT QOD COOTRETCTEQNO PABHL g H b, TO npHRe-

JEHHAad Maccd eg paBHACTCHA
] Bl gl
05 [ (”‘ ) ] ra

u ypapuenne {193} Zonxe0 CLITL H3MEHEHO COTVIACKO ITOMY BHIPAACHID.

3ANAYHU

1. py3 B 20 k2, majaromni ¢ poicoTtel =30 cs, yIapacT nocepeande ceoGoIHo
JERANIY K Ha ABY X DIIUde ,D,LPLBHHH}H) GdJIKy IIDSIMD}’FDI{!}HOI"D CeTEHHH ,J,"[HIIOﬁ 3 M.
Onpejgenitts HeoGXOARMYO MA0LAL MONCPEUHOTG CRUCHAS, €CHH JOTYCKAENOE HATPA-
wenue [0 [—70 xe/cu?, F= 10* x2/cm?, [lperebpesih 8., cpasaITENnlD € A

Pewesine, HO"IJ:BVF!CB ypasrcayeM {e) erp. 273 1), noayuaew

p_Qut 18E__ 20-30-18.10°
g TUa)p  300-708

2, B kakol otHOUIENH HIMCHHTCA Maoiiale B Dpebiayniedl aanaue: T) eenn npo-
ner Sanxh yBeniyHTea ¢ 3 10 4 4; 2) ecH rpya ) yeennuntes Ha 50% 7

=735 Ka. M.

Orzent, 1) Tlaowadn YMEHIDHTCA B OTHOWEREE 3 @ 4 2) niomaik YReqduHIcs
Ha 0%,

3. Ipys Q=40 e nanact ¢ BLCoTh 30 cAt HA CeDedsTHY CBOGOIHO SHANEH HA JTEY¥X
omopax QH}TEBPOBDH Sanxu zanvoie 3 4. Halirs Gesonacuble pasuepst, ecmn [o]=
=2 Kkl cm®:

Pecuienie. I[Tpesedperas &, o cpaBHCHMO ot (Cu, ypanyenne (C)), HAXOIHM, UTO
CTHOWIEHHE MEXAY JHIIAMHYECKKM M CTATHYECHKHM mpornbamuy paBHAECTCHA

8T
Bop 3'51.1‘ Ser

Eca n3orgyrad ock SaakH IpH yAape KMeeT Taxylo e opywy, Kak 1 DDH CTaTHYecKOM

israfe, 10 wanfonnluHe Hanpsmends OvIYT OTHOCHTBOR KAK TporHfhr, Crcagsa-

] TeRHD,
% Qi
6-’CT ,ﬁﬁ'—' EUL
OTKyla
W GEQ A

rhe W — MOsenT CONpOTHRISHIA, 8 ¢ — paceTanule nandosce yianenors BoaoKHa 0T
BellTpaabHLA OCE, KOTUPOE 1 3T0OM CAY4IE PABHACICH NOICBHHE BeICOTH Oanky. Ilom-
cTabBANAA ¥MACI0NRble QAaHHHE, 1OgYUaeM

W 6.2.1040.30
e 20005300
HeoGxoaaman apyraspopsd fankn Gyger Ne 16, W= 109 cau?,

12 ek,

1y Meersnnn JeopralasMn 23 MoBepXuoeTd CONPUKACANHA narpyaxu ¢ Gaaxol
OpR 5TOM BLIYHCNEHAH CAefyeT npeHebpeys,

- 711 OBINEE BBIPAWEIME JHEPTHH AE4OrMALHU 75

4, Karje HanpsxeHd BOsWHKHYT B Gasxe mpeasayueil a31am or rpysa v 80 ke,
NALAKIIErO Ba cepetdny Gankh ¢ BRICOTEL 15 e

Omaent. Oy, .=— 1989 xa/cm’.

3. I'pys (Ef =40 K2, NANOWHIT € BEICOTE] =130 ¢4, vrapaer na KOHUS IepessiHiyio

ROHCO BV BamKy ,]l‘IIIHOI[ 2 M ¥ IAOIAARK Donepeunoro cevennst 30 7 30 cu, Onpe-

AeNHTE H&Hﬁo..*lhmidf[ IIp(}rnﬁ, IIPHIKMAA 30 BriiaxHe noTepo siepriu 6.1‘!81‘0,&3!351 BJEH -
AEHIC Macchl Ganm.
Peutentie. npt.lteﬁpi’[ ad ﬁn. no CpadBREHHIO € h MOVTY 4HM ¥ PraBICIEE, ananerHynog

ypaseedsio (193).
&, v I
& ) S S
£ 1_|_ﬁ gt
140 @

Hong 4=006; g==0,6 - 3. 3 . |0=54 xe/u; gf=54 - 2=108 kzn

36 6. 409008 12
Epl/ Ser—33 108 css, 08— V e =76 o

140- 4

6. pys @, naaawwni BHH3 ¢ BHCOTE ., yRapser nuccpennie Ganxy, cecdoiHo
ALY 3 q8vX onopax. [Tpenefperas &, M0 CpasHCHHIO € fI, HAllTH BEgHYHEY OT-

i .
HOLOETRA q— » HPH KOTOROH BHayIHe MacChl daaun YMENEUI4ET ,U,HH&MHQECK[IEI IIpOI‘Hﬁ

‘Ha 10%.

Omiaati. g—g=0,483,

71. OGwmee pbIpa¥eHue aHeprdn Aedopmalng

[lpu paccmotpenus 3a1a4 Ha PACTAKEHNE, CKATHE, KPYUelne H U3-
ru6 GEI10 TOKA3aHO, UTO HEPrud AeopMAILHH MOHeT ObITh NPEACTABIEIA
B KaxkJ0M ¢/1yvae ¢y HKUHEH BTOPOH CTelleHH oT
BHeMHHX cu1 (ypasrenus (171), (1801 u (187)) dau
dbyukunell Bropoil CcTEdEnH OT NEpeMeNieHu
(ypaBnenus (172), {181} u (188)). D10 nolowenne
Take CLPABCATHBO B Camom O0lienM Cayude de-
tdopMaUdd YIPYroro tela Npy cobAICHeHRH cie-
IVIOWMX YCAOBKI: |} maTepuad caéjyeT 3akony
Tyka, 2) nepemeitieAns BCaAeACTBHE AedopManuy
HACTOJBKO MAALI, Y4TC He OKA3LBAKOT BIHSAHHA
Ha JAeficTBHE BHEIIHHX CHJ, H HMH MOXHO [Ipe- PHC 273.
Helpeub NpH BuMHC CHUNT panpssxenufi'). Tlpu
3THX ABYX YCJAOBHAX TePEMEEeHHS VIPYrol CHCTeMEl ABISIOTCHA
JUBEHHEIMY  QYUKIHIME . BllellNHX crd. Eomi 3TH Qb yBeTwun-
BAIOTCS B HEKOTOPOM OTHOLIEHHH, TO BCE [EPCMEIIEHBH  YBeaWYuBaoT-
€1 B TOM XC OTHOURHHH. PaceMoTpHM Teno, KoTopoe MOABepraercs
AeficrBHio BuetipHx cua P, P, P,... (puc. 273) u onupaercs taxuM

Iy Tague 3gaaun, xak wonrd cTeppefi NOMSDEUNLIME CHJIEAH ¢ OIHOBPEMErinkIM
QCEBELM DACTAACHNITM HAH CAWGTHEM, HE YVAORJACTBODAINT Eblmeyxasa]mum YUMOBHAM I
HCHAQUATCS B3 97010 pacehoTperia, UTHOCHTEILHG 5THX ICKAKNIHTE LIEN Cnydaen
CM. & 76,
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06 pa3oM, UTO ABIKEHHE ero B UETOM KaK TBePAOrO Tela HEBO3MOMHO,
8 MUTYT (IPOHCXOAHTD JINIID GTALAbIIbE DEPEMEICHNA BLaACACTRHE YIIPV-
riux gedopyauuit. IIyete 8;, 82 8,,... oznanaior nepemenienns Touex
NpHIOKEHHA CIJI, WSMEpSsieable 10 HANPABIEIHID COOTRETETRYIONEH Ct-
abi ). Ecsk BHenllWe cHab! YESTHIEBAIOICH NOCTEMEHHO, TAK 1T O
BCErja paxclATCA B PABHOBECIH C BRYTPEHHIMH CHAAMHE YVIIPYLOCTH, TO
nponsBeNenHas Maln BO BpeMs lefopmanun paGota OVAET paBIATHECH
TOTEHUMANRHOR 3HEPIWH, HAKOWIEHLOH B ZehopMupoRannoM Teae. Ko-
JIHHECTRO 5TOH SHEPIUH 11€ 3aBHCHT OT NOPSIKA, B KOTOPOM I HiOKCIHb
CHJIBL, HQ BIIOAHE ONPEIENAIOTCH HX KOHEUHBIMI 3HAYEHHAMH, [Tomommny,
Y10 BUEIIHEE Cuabl Py, e, £, ... YBENHUYBATCH OAHOBPEMEHNEO B OLHOM
H TOM 2£€ OTHOWmeHUH. TOrd 3aBHCHMOCT MeKAY KakK ol Cunol u coor-
BETCTBYIOMIHM €H MepeMeliCHHeM MoKeT 6biTh H300paxena Lharpanilon
aHaTorHUKO TOH, KOTOpaA flokasaHa Ha pHe. 262, w pafora, npounsne-
Aenuas BCeMM CHjlamu Pi1, P2, P,..., paBHas MOTEHIHAJIHHOR SHEPrHM
Tena, OyRer :

P8, Py P,
Um=gh Bl Dy (194)

T. €. MOjIHaA SHEPrus AwpopMalue paBHA MOJYCYMME TIPOU3BEIeHHI
KaxI01l BgellHell Ciiibl HA COOTBETCTBYIOMICE nepemeuledne 7y, Ha oc-

HOBAHIH CAAAlNBIX BHIUC Jonymednl, nepepemening &, 8z, 8,,... sb-
ARI0TCA OAHOPOAHBIMK ANHRHEIMK @y uKLEAMH cHa Pi, P2, P, ... [Tox-
CTAHOBKA 9THX PYHKUHT B ypasueHue (194) gaer obmee soiparkege 1
TOTEHLUEAbHOA SHePIruH YIPYIOro teda B $opmMe OIHCPOAHOI by nKipan
BTOPGI CTENeHK OT RHEINHUX Cual. Ecnu cnasl npeeraBiensl el Hm
PYHKUHANY [epeMeucHai u 3TH GYHKIME MOACTARIEHH B YPABHEHHE
(191), To nonyuaercsl oripamenue 4 10TCHUHATBIION SHCPTHH B dopue
OANCDOIHON byNKIAH BTOpofl CreneHd Ot UepeMenieHul.

3 npeapaymes paceyMaeHut ne Gbitd NPHHATH B Coolpaskenue pe-
akititn onop. Pafiora, npousrefeniiad oTHMn peakInaMH Lo Bpems Aedop-
Maudu, pasua 1yJaK, Tak Kak NepevMelenye Henoiskeol onopu A
(prc. 273} pasne nysuo, 2 nepeselllente NOREKHOH Ooliops B nepnes-
AUKYJIADHC K HANDABJAEHHI0 DeaKUMH, TpeHUem Ke Ha omopax ofbiuHO
nperebperaior. CneqoBaTesILHo, peakul HUIEro He L00ABIR0T K Bpipa-
HEBHIO A5 HOTeHUHAALHON sneprun (194).

B KauecTne Mplivepy vy WPHMensere ypaniesid (194) pacemorpum norcnumaatiryw
BULPrinG, HAKCINLHIYIO TEIAM, HVEGIu (BODMY Ky Ga K ICTBTLEaIOuAL PakoMeps;oe
PACTHCHAS 00 TPEM MCPNCISRKYMHpiuM pasiendan (cv. poc, §4). Ecauw petpo
KyGa paBHACICH €1HNKIE LIHHLL, To PACTATHBLOUE YCUANRA HA er0 rPAnAX qucIento

PaBHL Ty Oy Oy it COOTBRTCTBYIGUIHE YAMiHCHUN GVIVr &, &, &,

Y} Iepemewienisn Tex e TOU4ER IO HATPARIEIHIO, OCPMEHTIK Y IANHOMY K COOTRET-
CTBYIOWEH CHAS, He [IACCIATPHBGOTCS B MOCAeIyONEM HaTOKCHHH,

*) Jror oeBon anepeule Gud posyden Clapeyroa'oa: e, Loan e, Lesans sur la
theoric mathematique de I'élasticité, 2 usn., crp. 7%, 1466,
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Toraa UoTen AT SHCPTH, (ARDTaGInaE T 041N KyGHUecioM CAUTHMUTRHE,
o dopxiyae (191) Gyaer
Gty Oy Uf;

. -

202 2
TogcTasas BMecTo YARUUerl WX 3auennd n3 ypannends (43) T), nomynaem
1 2 1 g it -
Wemgp (04 F0u,h6,) — 5 (020,01 0y0:40.05) (195)

B0 BHPAKEHEC MOMKET OHTL IPUMEHCHO TANHE B TOM CAYUde, KOIAA HOpMaahibe na-
npsxeriA gRIAKNTCA CRUMAOIE ML HOCOXOAUMD AHIIR 3TH HBHPRKEHHS BAKTS C OTPE-

U RATeLIBL ANAKOM.

Ecad, Kpoae HopMaanhblx ganpsaenil, (efdcTayioT Mo FPaniy saeMenta i Kaca-

._"_[\E'.le HBIE 1Tl DR UCHHA , TO SUEHIHA CABHEA MOHET BhITH CHOMKEHA © IHCRrHel DacTameindd

WIE Cxariia (oM. eTp. 270) u, MoIL3vAcy ypanuenued (182), HaXoiny, 4T0 HOSHAR SHER-
rHs, nakomaeHHaA B | cad, paBdAcTeA

|
T2E
B gauscTEe BTGPOTO [pUMEpA pAcCMOTPHM Canky, CBOSOIEC JEXaHiyio Ha AByX

DIOpAX, HArPVKENNYIO ciaol P rnocepenune nposeTa B omapoit cin M Ha onope A,
[perut nocepeiute 7o hopnyas (90) g (105) papHARTCL

Pt M

3 - i , | R T B
[ A, [:g;c..'._uj_'—,czz} — (njxcryﬂ—crycze_uzcx)»-k?—e ny.—”’y;‘r't;x)- {198)

- ME 2)
o=yt ieET (
¥roq HoBopota cevenua na onepe A no depwy ay (88) u (104) papnacred
I S
e | e, b
Y =reErtEET (b)

Torna GoTemyianian sHeprud Oaanu, pasaas padore, copepilenysii crmnod £ mapoi
ot M, Oyaer

P8 MY L P AL MPEY
=y Y TEIA G TE T )

10 BHpAKEHNE NBIACTCA QAIOPOANDIl Pyuxunel BTOpOH CreneHn OT BHEIIHCH CHIILL i
preuniei ftapsl. Onpezetsian M a P na ypasuenmd {a) 1 (b} H noleTdeans X 3 ypan-
neste (€], DOIYUaet ReIPAKENNE LIS UOTEHUUANBHOR SHOPLAR Gauke B BHILe U-,i}{'opu,-_[-
HOiT QYHKUHIL BTOpOl cTenern oT mepeMeileknit, Heofixomuwo samerire, 4TO Korja nra
TENO AeHCTBYIOT BHOWIME MAPEl CHI, 0 COOTBETCTBYIDUANMIL TTEPEMELUCHIAN Oy MyT
FrABL IIGBOPOTA TEX CEUENAl 378MCHTOB, Ha KOTOpblE MeACTBYIOT 9T NAaphl CHL.

i)

72. Teopema KacruamaHo

Hytes Bripamerme g5 DoTeuaRLHOR 2Heprid B pasHslX cayvasax,
Mbl MO#EM YCTAHOBHTE O4CHL npoCTO MeTo: Jas BblUHCAEHHS [epeye-
MEHN{ TOYEK YIIPYTOro Tega npH ero fedopuantn. HanpuMep, s cayyae
MPOCTOrO PACTAMeHHA (CV. pUC. 1) BOTeNUHaAbRAA IHEPTHA CTEPHAHS O

Ly B aroM sbtnn1CHRA HE [IME10T iTPAKTHURCIKE M) S HAUSHITH IHAMaHelITid 'rersrmcpaTy'-
pri, oeEboaevsie scpopuaiped. Hasn zaasnciwero osHakoMaedud ot T.W ey ra
te 1, Theovie eldstisclier Karper, Leigz:g, crp. 163, 1884, Ca, tanme Arclitek. u,
lngenierw,, T. 54, crp. 91 n 277, 1808,
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dopmyae (171) pasusercs
2y
Basp npoussojiay© or sroro BEipamesns no P, moaydun

di P 5
dP— FE— -

U=

Takuu o6pasoM, npeH3BaAHaA OT NOTERUAATLHOM 3HEPTHEU HO CuMe NaeT
[IEpEMELLIEHHE, COOTBETCTRYICUIEE CUle, T. €, NEepeMetIeHne TOUKH IPHIO-
MERHA CHIILL o HANpabJdeHHo CHILL B cayyae xokcom, sarpyXenHoi
HA KOROe, NoTeHUnaIbHas SHeprits papusercs (ypasuenne (c), c1p.268)

N PEJ-?

8EJ
HI}:OHSBO,U,Haﬂ OT 5TOrO BhipaXKeHUA 1o CHAE £ aer U3BeCTHLH Iporus
PPISET Ha croBofuon KCOHIE.

[lpa xpy“eHun Kpyrioro Bana noTeHEHAALIAS SHEPIUS paBHALTCS)
(ypaBuenue (185))

ﬂ"fif
~ 36T,
[TpousBognas or storo Bepamerus mo KPYTHUEMY MOMEHTY JaeT
dlr Myt _
TP T

T. €. ¥roO1 3aKpYUHBAHUA BaNa, H [IPEACTAB]SET NepeMemette, COOTReT
CTBYOMI&e KPYTHIIEMY MOMEHTY.

Korga Ha ynpyroe 1e10 JefcTBYET HECKOIbKO CHJI, TO MOXEHOC OpH-
MEHUTh TOT 2e MeT0/ BuiHCAeHuN nepeMenieRnid. Hanpumep, suipasxe-
HHe (c) HpEIbymero naparpada Aaer noTeHIHAABAYK) 3HEpPTHIO BATKA,
naruGaemol cunoit P B cepeanne u napoit cur M Ha xonue. YacTnas
HPOR3BOJHAA OT ITOTO BLIPANKCHHUA [0 cHIe £ Jaer nporud Moy cuiof
W HacTHas NMpoH3BOANAL 10 MOoMeHTY M Jaer yron moBopoTta oNGPHOTO
CCUEHHs, na KOTOpoe JieHeTsyer Mapa cui M.

Teopema Kactiinano ssasercs obuuM Bhipamenves 3THx pe2ynk-
14708 '}. ECaH Marepuan caegyer 3akony ['yka w Iepemermenus npu
,ILEQJOP,’\.-I&L.['HH HACTOALKO MaEl, YTO HMH MOXKHO npeHe0pedt P PACCHMOT-
pEeHnR 1CHCTBUS CHJ, TO IOTEHIKMAIbHAS SHEPIUA TAKOH CHCTEME MOMKET
OLITE BhpaxeHa 0Aropoarol GYHKIHeH 8TOpOH cTenend oT AefleTBYOWHK
cutt (eM. § 71). Toraa uactran npouaBogsas or noTeHuRATbROR 31EPrHH
MO KAKOU-THGO CHAE JaeT nepememeHHe, COOTBETCTBYIOLIEE 3TCH Cue

1) Cu. crateio Castigliano, Nuova teoria intorno dell'equilibrio dei sis-
lem] elashc:,_lAltu ace, sci., Torino, 1875, CM. takke ero Theorie de Pequilibre des
sistemnes elastiques, Turin, 1879, Aurauiickuit nepeson pabors Kactuamano . E, S
Andrews, Elastic Stresses in Structures, London, 1919, Y
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.

C{MeKMOuUnTeIbHEE CAyuay oy § 76), TepMHHE! «cuaay U «epemetyenies
Tgech MOryT HMeTh 0000iIEHHOE 3HAUEHHE, T. €. OKH BRJIOYAIOT COOTBET-
CCTBEHHO €Hapy CUAD H Y2A0680€ nepemeiienies,

v.  PaccMorpuM ofmuil cayyaii, nokazangpti na puc, 273. [lonoxum, 4rto
*NOTeHUHA bHAA IHEPTUA npejcraBiena dyaxnued cuai Pi, Pz, P,,...,
;ﬁraﬂ uTo

U=Ff(P, P,, P,, ...). (a)

;_J.;Ec.rm kakoi-milo BRetiHel cune P, nano Hefonsmioe npupaieHde dP,,
F70 5Heprus ZeoPMALMH TAKIKE YBENHUHTCH, U ee HOBOe 3Hauerne Gyler

i

T
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i
“Ho KOMHYECTRO MOTeHIUANbHON SHEPIHH He 3aBHCHT OT OPSLKa, B Ko-
L TOPOM CH.IbI TIPUNOMKEHB! K TNY, M 3aBHCHT NHIUbL OT WX KOHEUHEIX 3HA-
“genHil. MOKHO npeANOIOHUTE, HATIPEMEp, UTO CHAYANA Obuia IpHJIMKEHE
: BecKOHeUno Manas cuna dP , a aateM cuaul P, P,, P,,... OkoHuaTenbuoe
: KOJTHUECTBO NOTeHLRANbHON 3ueprun Oyher npexxaum. Cuia dP,, npu-
_JIOEHHAA CHAYANA, BHI3BIBAET JHILL ORCKOHEUHO MAaloe NepeMellende,
' TaK 4TO COOTBETCTBYIOMAS pabora (paBRas NpPOV3BERERUNI0 MANOH cuapt
Ha COOTBETCTBYIOMIEE MANO0Ee NepeMellcHne) ABaseTcs OeCKoHeYHO MaaoH
BEe/THYHHOH BTOPOrO HOPRLKA U €10 MOXHO npeHedpeus,

[Tpuxnajpmsas Ttenepb cHawl £, P,, P, ..., IOJKHBE 3aMeTHTh, 4TC
JefcTBHE HX HE H3MEeNseTcs panee npuamKenHol cuncit dP 1), u pabo-
Ta, COBEpPLIEHHA® STHMH CHJIaMu, Oyler no-npexmuemy pasHsateca U
(ypaBHenRe (a)). Ho Tem He MeHee Npu IpHIGKEHAR 3THX CHa cHia 4P,
ua repeyemenyud 8, B Hanpasaenuu P, npoussopdr padory (dF)8,. Stu
EBa BhIpAXKEHUSA AJs padoTH HeoOXOLHMO NpH- #,

paBHATL APYT ApYTY. [TosToMy if’ i &
By pe—ir 7
Ut e (AP )=U1{dP,) 8, ’
-l_apn( Pﬁ) BJ { i) H (197) "? < " -
§ =27 ”
“ gk’ Piue. 274,

H tecpema KacTuuano JoKasaHa.
B kauectme npuaomKennn TeopeMs! paCCMOTPEM KOHCOMBHYIO 0anky,
HarpyXeHHY0 CHIOH P u napolt cun M, na xonue (puc. 274). HaruBao-

A MOMEHT B TIOFEepeuHoM ceuerny mn pabpgeres M=—Px—M,, u no-
TeRI(HaNLHAR 9HEPTHS U3 ypaBHeHus (187) papmsiercs
l M2 d
i X
U—S SET
o

Hrobr nonyurts nporsd & Ha KOHUE KOHCOIH, Mpl AONAERL JHIIL B3ATH

1} 2TO ¢eLyCT 13 YOROBH(T, OFGBOPEHHEY 114 CTp. 27D, Ha OCHOBARKN KOTOPLIX 10«
TEHUHAMBRAA sHeprgd Obna OoayueHa Kak ofkopoiBas ¢yLKUia BTOPOH  CICIEHH.
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IMoacraBnsg BMecto M ero BhIpaMeHde B 3aBuCcHMOCTH oT P u M
noJayyaem s

]
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To xe BLpdrKeHHe MOIKEO NOAYUNTE TIPH TOMOLIN OJHOTO U3 NpeXKIe H3-
JOHKEHHBIX METOOB, HANPHMEpP MPad0aHANHTAYECKOTO MeToa AAH METo-
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-',' ]l\q;_ e
7y 7 | 1 7
-7
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&/ &/
Pac. 273,

Yrolbl NOAYUHATE YEO4 MOBOPOTA KOHUEBOTO CEUCHHS, HANAeW yacT-

HYK HPOW3BOAHYIC OT NOTCHUuaNbHOH snepruy no nape cua M, uro
aaeT a

Z !
s I Ghl ! 2
= :_q _r o P Mt
=5 ) Mam, ¥ =g; E (Pr+M) dx=gmr4 25 .
i n
[Nonomutencusie 3uakt, nofyuenspe 1ns & u fi, YKa3LBawT Ha 10, YTO

npor#sl NOBOPOTA KOHUA MMENOT Te Ke HAPABACHHSA, COOTBETCTBEHHO
K3K €113 |1 Napa cufl ga puc. 274. ,

[Heodxoaumo 3aMeTHTh -
METHTb, YTO 4ACTHAK NPOW3BOJNAS —5 NPEICTABASET

CKODOCThb YBeINYeHUs MonvenTa M ¢ yseauuerueM CHAR P U MokKeT OpiTh
HArAAAG  u3obpameHa Smopoil M3CHS4AOMLUX MOMEHTOB [T CHJIbI

%i?HDﬁ eHHRIe, KAK NOoKa3aHo ga pHe. 275, 2, Yactuas npousBonnas
=37~ MOXET ObiTb 1HATIAAHO MPEICTABICHA, TaKUw 0OpasoM, amiopoll us-

rHGaIoMEX MOMEBTOB Ha puc. 273, b, [loabaysce ofo3nayenusimy:
aP —c'll'fp H E_}T‘:I—=.' 'IJ.I.”

&

I3
HHTEI";I l{lpome Oyaet cHanana nposuhiepCHIAPOBATL NOA BIIAKOM HTErpana H 3aTeM
PHPUBATE, HEMKEJSH CHAYANA BEIUHCANTS HHTErPaR M 3aTey Judkhepesunponals.
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Mbl MOXKCM MTPEJCTABHTL HALLY nPeXknue pesybLTaTh B chaenytoirem BULe:

1

ﬁﬁ_ﬁ.'jgmn-i;dx, e g MM dx. {198)
4]

D7y ypaBHeyus, BLBEACHHLE [LAH UACTHOTO Ciiydas, NOKasanlorg fa
puc. 274, TariKe CIPABEAIMBLL A obulero cayuas 6anku ¢ Jjo0ok Ha-

TPY3KOL 1 MioGbIMH OOPaMA. Ouli Tak:Ke MOryT OLITHE DDHMEHEHB! B CIY-
gae pacnpeneleHHY Harpy30K.

. PaccmotpHy, natpumep, ciyuall 6aaku, cBoboAHO TeHalleh HA ONopaX
¥ HArpy/KeHHOW paBHOMePHO pacipeliencHHOH aarpyskoii (puc. 276),
K BLIIHCAMM porub B Cepeidde 3Tod OankH, Nolb3YHch Teopemod

NEEEENANRARNNDY: Y
PR y
. _1*’ e e

&

Puc, 270,

KacThauano, B OpesllyliuX CryuasX fefcTnosany cocpeloTOuCHuLIE
CHJIE M TaDH CHJ, 1 YACTHEE 1TPOU3BOIHbIE DO STHM CHISM U NapaM CHI
J1aBaJH COOTBCTCTBYIOWME DEPEMEIeHIs B Ykl HOBOpoTa. Opnaxo B
¢ayuae paBHOMEDHO pacrpeAesieHEON Harpy3Kd HeT Bep THKAIbHOH CHIbI,
KoTopasi AeHCTRYET B CePRinte GalnkH i KOTOpast COOTBeTCTBORATA Obl UC-
koMovy Nporky B cepejlshe. Takum 06pa3oy, Mel HE MOKEM IOCTYIHT L
TaK %6, KaK B npedblly el 3anade, O4naKO 370 3aTPYAIIEHHE MOMHO JIEr-
KO YCTpaHHTb, €CIH NPEATOFOMATS, YTO B CEPEIHE Gas kn 1xeeTCA GHK-
THENaR Barpy3ka £ 6ecKOHEURO MANOH BEHYHHbL Taxkas CuJa, oge-
RUHO, HE OKZiKeT BIHHHMA HA Nporud uny snwpy H3rH0ariHX MOMEH-
TOB, MOKA3AHHYIO Hi PHC. 976. b. B 10 e casoe BpeEMA CKOPOCTE yBeIH:
gepHs U3CAGAoLero MoMenTa BCISACTBAE YBETHUCHEST P, nuipasennas

. BV
ugcTHOf MPOH3BOLHOI 37 , NpelcTaBaena Ha PHC. 276, ¢ wm 276, d. Tlpu

o\l «
sTux 3nauennax M u 5p BeanuAna npordoa Oy aer

i
ol L p o, oM

, M
3ameuan, uto M B 3p CHMMETPHYHLI OTHOCHTENBRO CEPELHIL] npodieTa,



282
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pHC. 276, @ npu nomowH Teopemt KaCTHINAHO, Mbl JOJIKEB JHWIb Tpesi-
HOMIOMHTL GeCKOHEUHO Mayio lapy cun M,, npraowensyio & B. Takas
flapa  He M3MEHHT SMIOPY HBIHOAIIMX MOMEWTOB Ha puc. 276,6.

oA
Torga vacruas IpOH3BOJHAR 3, Gyger npeacTasaena Ha puc, 277, a

.‘jf u 2776, Tpebycmmii yroa nopoporta
:’%. | KoHUa B Ganxu Gyger :
e ﬁ, w1
“ V== 57 | M g dv=
M}’ My Bl b oMy
H| {
7 _ (ﬁif_fi’)id g
Puc. 277. _Eigtg 2 v )T =5r7,

ﬁEH’?}HﬂHM' 1TO PE3YIBRTATH, MONYUYeHHsIE PR TOMOH Teopemn Kacta-
» COBUANAIOT ¢ padee MOJYYEHHRIMH pPe3y.bTaTaMH {cTp. 126).
3AZAYH

1. Oupe
UPCAEAHTL NpK oMo Teopenmsr Kacriauano nporked ¥ yrod NoBOpoTa Koula

PaBHONEDHO Har DVIKEHHON KoHCOH.
. e Le, y
PeA&LITE porul konta B cioxonconskolt GankH, NOKasaHHoH Ha pHC, 278.

4 P

. F
;ia*"}

Puc. 278,

3. Kakoe ropu3OHTAMLHOE HepeMelIcHE '
- N - = Onﬁpﬁl B aukd IT -
puc. 278, GyaeT ebI3BAHO FOPHICHTANLHLIMA CRIaMd &} PAIEL  Noxasakrol w3
2 HWY HAY

Gl’ﬂﬁﬁ’m. 6&:-3— E-j;erﬁ—*.
s
- f;[
T
Bt
5
Pirc. 2749,

Puc. 280,
paccToRnKA AB, eizupacnoe cuaaMit K {puc. 280,
HIAKOBEE PASMEPDE, NIPHYemM ReOGX0IMe TPUHATD BO

4. (ipegeite YBeTHYRHRE
ecah etepien AC u BC uaelor o;

Ecan TpeGyercs BBMUCTHTE yroa nogopota Kodna B GalKK Ha
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SHNMAHILE T8I0 K3ruG cTepkuell. Yroa o UpgAnonaraeTca He oUeHb Mashi, TAK uTo
BaHARACY TporpfoB Ha BETHUHNY H3IrnGamolerc MoMenTa MexHO npeHefipeut,

. 2 Hlsinta

o Cuintgern, O= TTTE

»- B, Onpeaenits Gpord8 Ha paccTOfHMA @ Zpm

T JeBOT0 KOHUA PABHOMEPHO HarpyixedHoli 2
Banxn, Doxazanuod Ha pHc, 276, a.

¥ Peaiedue. 1IpHxiafuBsag  GecKOReuo !
WaAyI0 HAarpy3ky P 10a paccrosuHd q ol
'"inewm KCHILA, HAXOAHM HaCTHYK TpONsBol- /

7
1—(——&’ = Pl

B

%ym 3P FoTopas u300pamena Ha puc. 281, a

Pue. 281,

n 281, b. IMoassyace qam M napaGosuye-
‘C¥OH sMOpOA, DpeicTaBNeHHOH ua pHG.27G, b, nonyuaem Tpedyessii uporsf

. . ! %
= L EM ?ﬂdx:_l_g (FE LN ED
) e =77

2
(‘ﬂ—x AR ot L L RIS

2 2 )7 T UL

IMoacTaraasa x BMECTO @ H /—X BMECTO b, Ml MOMUY STUT PE3YALTET 0 PABCCTH K COrtaco-

BABKIO C PAHEE NOJYYCHHEIM YPaBHCHHEM HaorHyToR ocH Bamku {crp. 126).

73. Hetpopmanusa depm

Teopema Kacrunwado ocofeHHO Mone3Ha NpPH ONpPEAENCHKI jJe-
dopmaurit B depyax, B xauvecTse npHMepa pacCMOTPHM Cayvad, ho-

Kazauueil Ha puc. 282, Bce CTepiKnH CHCTeMbl OPOUYMEPOBalH, H HX

IJMHBl ¥ TLIOUEAH T[ONePeunblX ceueHuH panm B rabanue 5. Yeu-
AHe S, BHBBAHECE B KakOM-Tu0o . CTepskHe 7 CHCTEMBl CHIAMH
P, P, P, MOXHC BHMHCNHTb U3 OObUHBIX YPaBNENHH CTATHKH.
DTH ycuaud ZaHsl B 4-m cronfue rtabaxuw 0. [loreHnmuanbHan sHep-
res  AcopMauml  Kakoro-mbo cTepxHs, no dopmyae  (171),
paBustetcd S /2F,E. Torla KofUdYecTEO MOTEHUMAASHOA SHEPrHn BO

Beel cucreme GyaeT _
U= 7 - (199)

rjge CyMuHpOoBdHie PACHDOCTPDARACTCA Ha BCE CTCRMHH CHOTEMDLI, KOTO-

PHIX B HaweM cjyuae Emeerca m=11. ¥cuana S, apnmorces diy HKIHSMH
Harpy3ok P H, CIef0BaTelbHO, HA OCHOBaHHH Ypawuenua {197), mpo-
ruG §, noi Kaxoi-1HG0 HATPY3KOH P, paBHseTCA

H

NS4 6 S0
6“ =(_j!;r‘——— l; [_‘E a:n—j; » leU)
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[Mponsacanan gf* NPELCTABASIT CKOPOCTL YBEIHUSHUS YCHAHA S, © Yho-
JIHUEHHEM Harpy;m P,. Huclienne ona panHAeTCA YCHAMO, Bbl3LIBaC:
MOMY B CTEDKHE { HA[PY3IKOH, pPaBHOI
elUHHIE H NpHAOXMennod B IoN0Ke-
HEH £, 1 Mul OyAen MNoAb30BaThCH
5THM ODCTOATENLCTBOM 1IPH  HAXoH(le-
BUR YKazawnofl npousBoiuod. B nank-
Heffillem 3TH TPOM3BO;IHEe OyaeM 00o3-
Havar depe3 S;. Torza ypasHenue

2 A ) 7
N e AR BHMUCAEHHS ReopMAalpH Oy IeT

i=m . _

S8
8= 3, (201)

5 A o fz=1 !

e L 2, Pacevorpust, Ranpuvep, reopmaunio d,,
6/ 7 COCTEETCTBYIONLYIO cude 2, B Touke 4

Ha puc. 282 . 3vauenns S, node-
HIEFHBIC B 2-M CcToadue Ta0IHIM, I10-
JYUEeHH Opu MOMOIH CTAaTHKE npH Ha-
IPYIKEHHOM COCTOAHHH, TIOKA3aHHOM Ha
puc. £32,b, B XoTopom OTOPOIUCHS! BCe
JAcHCTBYOHI e CHJLI 4| NpU.ICHKeHA
B uapHEApe A BepTHEKalibias CHLA B
1 Tonny, 3nayenud, moMeileyHbe B 6-m
cronbue Tabaulk, BeUHCHEHE U3 30aYeHHl, BXOAANINX B CTOA0IL 2—5.
CysMgpoBagie u Jelledre Hd Modynb ynpyroctd £=(2/1000} - 10%m/cx?
Tabnnuab
Dapuble pas epmel, NOKI3aHADI Ha puc. 282

Fierd

Puc, 282,

; { oM £ ta® S S; j Si Si t S:’

| Fi
T 2 | ; + 5 ! g 7
1| osm | 30 —13,75 1,625 143 0

9 300 15 - .25 +0.375 62
3 400 10 o4 800 ] 0 {t
4 300 15 @ 4. 825 -0 375 82 |
5 a0 10 - 3,73 --0,625 117 {
& 500 20 —10.50 0,730 24 C
7 300 10 6,25 10,625 195 G
8 500 15 6,75 10575 51 G
e} 40} ! A 00 {) i 0
19 500 30 —~11.25 — 0,623 17 0
11 30 13 [ -+ 6,73 40,375 al 0

Loy

SI_SIIJ'F-')’____ o .
Z WF; =822 n1/cm.

=i
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aaet fedopwanwo B A (vpaspenue (201))

22 L0
8,="2 000,411 e

TIpermiyuike pacCyICHHA OTHOCHJIHCE K BLIMHCACHUID IepeMerie-
auf 01, 8s,...., COOTBETCTBYOLLIX 3a0aHHLIM BUEIIHUM canan £, P,,..
[Mpy uceienoBaruy AehopMaunu ynpyroi cucTeme! OsiBaeT neoOX0RHMO
BBEIYHCTIHTE l'IEpE‘MEIILEHME TOUKH, B KOTOPOW COBCCM HCT HATPY2IKH, HIH
MepeMellCHHe HarpYX(CHHOA TOYKH B NANPABJACHHH, OTJIHYHOM OT Ha-
nparJeHuA Harpy3kd, Merog KacTwiiHaHO MOXHO NPUMCHHTL TaKKe H
3hech. Mpr Tannko NPATOREM B ITGH TOUKE NONOMA HTEIBHYEY Bec KoeuHo
MANYI0 8006paicaer0 Haepysky ( B TOM HANPAB/ACHHH, B KOTOPOM Xela-

aU ]
TEMBHO NOAYUHTL NTepeMemeliie # BUYHCINTE DPOH3BOIHYIO ch . B sroit

NPOHIBOI 0N HeoG x0AKMO ACLIOA HUTENBIYIO HAMPYSKY ( NOJ0KMTE PaB-
AOfl HYJIO W 3aTey OMpELEnuTh MefaeMoe nepesemenne. Hanpumep, B
thepre, NOKa3aHnoN Ha pHe, 282, @, onpele]nM NepeMemenne TOUKH A.
B 70l ToYKe NpHKIaLEIBaAEM TOPRIOATATEHYIO CATY (J 1 TONYUaew COOT-
BETCTBYHILEC FOPH3OHTANLHOE TepeMellegHe

{—=m

AL LIRY "!II GQ;
0,= (@)Q-.:u = 4 FE a0 {(a)

FAe CYMMUPOBAHIE PACTPOCTPAHEIIN KA BCE CTEPKHH CHCTEMbBL. ¥ CHAHA
S; B ypaBHenHH (&) UMEOT T0 XKe 3uavende, 410 1 Ipexie, TAK KAk 1o-

6-5‘1' 7]
NONMIHTENBHAS HAIPY3Ka () paBRa HYJIO, 2 MPOH3BOJHEE EE)_"_"SF

TOAYYAIOTCA Kax YCUMUA B CTEPRHEAX (GepMbI, BLIBLBASMblE HATPY3KOH,
nokazapHoN wa pue, 282, ¢. Dty 3HAYCHUF NIOMeuenl b 7-m croabue
tabanus, [loJcTassan 3TH YCHaIMA B ypaBHeHMe {a), M HAXOLHM. YTO
TOpH3oHTA/f-HOE lIepeMelieH e A PABHO CyMye YHAHIEHUE 2 1 4 CTepK-
Hefi, 8 HMEHHO!

L /Sy SN 1000 /8,95.300 | 8,25-300\ _ 1 1par
RS Te T = 0165 o

[Ipu uccaenoparun IedopMainy epnt HHGrIa GeBaeT HeoOXoNuMo
3HAThL H3IMEHeHHE DACCTONHUS MEKAY ABYMY TOUKAMH CHCTEMb. ITO
MOXKHO TOTYUATE TIPH nomMoulk metoda Kactuanano. Onpegennuy, sanpu-
Mep, Kakoe ypenudeHHe § B pacCTOAN{HM MexAy vadameE A ¥ B {puc.
283, a) Gyzer Bp3Bano cunamy P, P,, P, [Ipu10XHM B 9TRX y3naX IBe
paBHE®e H NPOTHBONOACHHSIE BooOpa:aeMple Cnbl (, KaK YKa3aHO Ha
pucyeke. M3 Teoperbl Kactuluano caefyer, 4To YACTHAS [TPOU3BOABAN

ol
( )Q _ AaeT yxopoedeHHe paccrosiHus 45, Bu3nBaemoe parpyskaMn
—u

g
P, P, P, Tloaesysce ypasnenuen (197), naxoguy, 7o 370 DEpeMelleHne

11!
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paspsercs )

_ (8 NS 88 NN Sl o
6 - Il\aQ)Q— ”_-%‘l .F[E 6Q! - oy j:b S:'r (202}

rfie S ,— YCHAHSA, BLISbIBAGMEIE B CTEPAKHAX CHCTEME JEHCTBYIOWNMHE CH-

Jgamu P, P,, P,; S;— BelHTHEB, OHPEISIACMbIE H3 HATPYHKERHOTO CO-

CTOAHNS, Moka3anHoro Ha pue. 283, b, B kotopoM orlpo-

Ve *E ILIeHD, Bee AeHeTBYIOmHe Cunbl, aB A B B 1pUNOMKEeHbl

£ [IBe npoTHBONOAMKHBEIE CHJLI, paBHBE eIHHANE, H M —
AL cTepaHeH.,

3ATZAUN

I. Ciicrena, COCTOMUIAA M3 ARYX TDHIMATHUECKHX CTepxuef
ONUIIEKOROHE IRHHHE H CIuHAKCOBOFO NONEPEYHOr0 coueHis (puc. 284),
HECET BepTHRAMLHYW parpyaky F. OnpciendIrn weplrukaneHoe nepe-
BICHICLIHE LL[.'-EIle-Ipﬂ .A

Pruenite. PacTarupaonies yeuae B orepane A5 w cxwmamnes
vougme B crepigae AC pasabl P, CIeiuBateqbH0, NOTCHUHANBHAR
SHEPIEA CLUCTEMS! PABLSIOTCH

. P2
Puc. 283, v _224"_:2' :
BepiakaarHoe mepemeenue A paengercs
6——8U 2P
TagF TEC
2, Oupedsakth ropH3OHTaALIOe NEPCNCHINIIe IapHEpa & B Bpe ulyLIed soate.
Pl
P
I
S
~
I
& {4
t\ M '!,-’?
He Z
Pue. 284 Pue, 285,

-
7

Pergerne, [1pukaaipsaey ropusoyraibHy®n BooCpaaehyo BArPYary @, Kax yra-
3380 na pie. 284 myyRTproll Judnel. Torld DOTCHURAALAAA FUEPIHA CRCTEML Gy e

1 ,_Q_.\"x _...i_\lef
e (A

R L Y SO W
VT T TR E

" Fra aatava pnepsee Ouaa pewena J. O0 Manwelfos «On the Calculation of
the Equitibrium and Stiffpess of Framess, Phil. Mag. 1. 27, crp. 294, 1864, nau
Sciesttifjec Papers, Cambridge, 1, 1, crp. 598, 1890,
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. [lpox3eolsad ot storo ssipaxenns oo Q npk (=0 1aer ropn3ouTassHoe nepeMelleike

2\ 00 lo—0” \3FE Q=0

8. Onpepexntt yraosoe nepememenne crepxua AB, bblablBaeMoe uwarpyskoli P

) (puc. 285).

Pewenne. TlpunomnM 1 cucreMe BooOpanaeMylo napy can M, Kax ToKasaxo Ha

| PMCYHKE LYHKTHPEHMUI JHIARMY. [lepememiende, COOTESICTLYVICWIEE STOH Dape CHi,
€CTb YTI0BOE TepemeweHue ¢ crepmbn AL 0T Harpyskd P, YCUNEA B CTEPKHAX

Puc. 286,

 Syaym P+ 7{%? B crepne ABn P ,—% o crepkue AC, floteHunanbHan sHep-

. THA paBHALTeA

, ) M ¥ M N2
Ve P —— Jof =P = — f
MK Ws:)Jr( 1’“3&”

(dl!) . (p N ) PVY
= MO

UTKY,d.

oM far—0 “FE ~HFE I

4, Onpefendth sePTHKAIRHOS DePCMEIMEREE TOYKH A K rOpU3UHTAILIOE Hepeme.
menre Toukn C cranbhof depubl, Noxaisanoh ga pre, 286, e P==1000 e, maomuaan
foepeuttx ceyeHil CaThiX orepmuedl pasusl 30 cx®, a pacTAnyThY — 12 cu®

T4, Ilpuaomenre TeopeMbl KACTHIHAHO K PEIICHHIO CTATHYECKH
HeONpeaeaiMblXx 32134

Tecpema KacTriunaHo BechbMa IIone3HA TaKiKe TTPH PELIEHKE CTATHYE-
CKH HeonpefenuMbix 83xad, Haudem ¢ 3ajay, B KOTOpLIX peaxiHH
onop pacCMaTpHBAKOTCA KAK CTATHURCKH HEQNPede HMhIe BE&JIHUHHR].
O6o3nayas uepes X, ¥V, Z, ... CTATHUECKE HEONPENENUMBIE PEAKTUBHEIE
CHJIBI, MOKEM SHEPTHIO JlehopMatyE CHCTeMbl BHIPA3HTD B PYHKLIMHE 3THX
cu. Jlist HeMoABIKHEIX ONOP H L4 Oop, ABMMCHHE KOTOPbIX IepleH-
AUKY18DHO K HATPABJICHHIO peaxlut. yacTHbE IPOHIBOJIHBIE OT SHEPTUH
ACQOPMALHE 110 HEU3RECTHLIM PEAKTUBHEIM CHJIAM JOMKHE OHTE, (10 T€O-
pene KaCTU/HaHO, paBHbME Hymo. Cnefloparte/bHO,

il at at/

EW=O= 5?501 Ez""—; 3 e {203)
TakuM cnocofoy MH NOTyYaeM CTORLKO ypaBHeHHH, CKONBKO HMEeTCR
CTATHYECKH HEOGPEIEIHMBIX peakuuH, :

Moxuo nokasars, uro vpapHeudd (203) Brpamaor YCNOBARA And
minimunt’'a GyHKEAK {/, OTKY2a CJelYeT, YTO BelTHYRIIL CTATHYECKH He-
ONPeeNUMbIX PCAKTHBHOIX CHJI 1aK0BL], I J&Aai0T NOTEHIIHANBHYK)
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DHEPTUIO CHCTeMBpl MIin{muim oM, F10 ecTh TaK HAILIBAEMII npUKIjun
raustersiteti padonter, NPUMEHAEMEI K 00PEJEICHHI0 JTHITHKX PEAKLHA' ),

B xauecTse MpHMepa Ha NPHEMEHEHHE YIOMAHYTOTO NPHHIMIA pac-
CMOTpPHM DABHOMEPHO HATPYHEUHYHO Datky, 3aJe1aHHYIO OIHEM KOHLOY
H CEOGOAKO OTepTyio ApyThM (pHC, 287). 310 — 3a/aya C OMHOH CTATY-
» ueckw meonpepenuModi  peaknuedt. [lprun-

D= l MAA 8a CTATHYECKH HEOUPENEAHMYIO Be-
(% T JAWYMHY peakupnt X MpabBolt ONOpHL, HAHACM
& ———1———A% 5Ty HeUsReCTHYIO CHNY H3 YPABHEHHI
- 5x=0 (@
Phc. 287. ox
TlorennnansEas sueprua Saaxu, no popmyne (190), papusercs
!
M3dx
U=§-2-———E ,
rae .
M=Xs —%- . (b}

[Topcrapnsaa B {(a), OonydaeM

! I

a1 M 1 N g ] CogL)=

JXFﬁEMEXd'¥IH§(XXJT) xdx= o Xg—gq 3)—0,
1]

OTKY 14

BmecTo peaKTHBHOM CHITbr X 32 CTATHUECKH HeonpelequMyo BeYYHY
MOYKHO 6Bi0 6ol IPHIATE PeAKTHBHY napy M, Ha aesom konue 62aKH.
Torpa sueprus nedopmanni Beuta S dynxuneil M . Ypassenve (b
coxpaHsercd, no M3ruOalOWKH MOMENT B KAKOM-Mh00 Cedehuh Gyier
I-’f'i{_ _:.u'kdl_‘\
2 i) 2
Hexoast H3 yoaoBHA, 4TO jeBRH KoHel 0anky npH ee H3TnOe ke noBopa-
UABAETCH, NPOM3BOAHAs OT JHeprau iefopuaudd o M fonkua

M=

By Mpinugn Hauwensiped paboru soepsue GRER vetanosacd P, Menabrea v cro
cratee «Nonvean prineipe sar la distribulion des lensions dans 12 sysidimes élas-
tiquess, Compt. rend., . 46, ctp. 10368, 1838 ci. 1am e, T. 88, c1p. T14, [884. {loa-
108 10K AFATEISCTS0 APAHULKIA 65,10 JaHo KacTuauano, XoTopeiH CARNan STOT NPHHINT
GCHOBIIHA AMeTOGh PCUICHIN CTATHUCCKE HeOnpeIciiyex cacrest. puvencane Metoda
NOTCHULAILHON SHEPTT & TeXHHKE Guo paapaborano O. Mohrios (cv. ero Abhandlun-
gen, whripos.), 11 MO lTer-Breslan perokuadre «Die neureg Methioden der
Festigkeitslelires u I, Engesseran «Uber die Berechnung statisch mibestimmter Syste-
tes, Zenlr, Bavverwall,, crp. 606, 1907, Oneirs noanas Gnianarpadus 31o1o npeisver
Ta pusaaeus B ctaree M. Griining «Ency klopddie der Mathematiselien Wissenschafts,
oM 4, crp. 419,
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PABHATECH HYD, T. €.

{ 4
_.rl'U _ | ' Iy d,"H g 1 f’(}'f ‘Ma\l mx? X
) M ) =] e
3 o
bt o Mh 0
T OEf\e T ,"_* '

OTKYAa nosyuaeM afCOMIOTHOS 3HAEHNe MOMEHTA

M= ql*.

3a1ann, 8 KOTOPHIX 33 CTATHUECKN HEONDENSTMMEE B&THUHHL Mbr
NpUHAMARM YCHARA, AeHCTBYIOUIHE B MTULUIHHX CTEDIKHAX CHOTEM, T4 KIKE
MOYKHO peltlaTh IPH NOMOIH Teopemnt Kg-
crHanano. Bolbmen, Hanpumep, CHCTemy,
apeactagaequyo na puc. 18, koropas Obinia
paccmotpena panee (oM. crp. 28). [lpu-
HUMAA 34 CTATHUCCKD (CONPEICAHMYIO HE-
AUYUAY yeurue X B BEPTHKABIOM CTEpIK-
He, HAHIeM, 4TO YCHIMA B  HAKNOHHLIX
cTepwHsx (£ n OD OyIoyT pasub g“&??% .
O6osnanas uepes /1 spepruo aedopnMauni
HaKNOHHBIX CTep/KHed (puc 288 @) u ue-
pes {/» 3HEPrHIC ZeOPMANAN BOPTHKANLHOrO CTEPXAA (pHC, 28Y, by,
NONYUHM [OJEYIC 3HEpruo Jedopsallui cueremst f)

_ [P =X\t ! XY
U_UI_l_UE_(;QCOSﬂ} Ficosa " 27E" ©

i

Ecan & ecte geficTeHTONBEO OepeMeinende 8ra3 vata O Ha puc I8, to
Mpous3BoAHas 00 X oT sgeprud (/i CHCTCMBI, mpeictasidedHod da
puc, 288, a, Ao/KHA OuTh parHa —08, TaK Kak yeunue X CHCTEMbl HMeeT
HanpaeeHue, 0pPOTHBONONOKHOE HANPARIeHHID Nepematienns §. Takxe

npou3BCiEan % Gyner pasHa 8, nostomy

U U A, B
ax~ax Toax T 0+0=0 (d)

Briawo, yto uetHrHOE 3HaveHHe yedaHa X B miurHes CTePIKHE TAKOBO,
UTO NedAeT MNOIHYI0 31epruo fedopmaunn cucTemul minimum'ov. [Toj-
CTaBasia 8 ypasuekue (d) mvecto ¢/ ero Bulpaxeuue (¢}, nonyuacy
P—X ! X!
2cos®i FE Cos +W:O'

Yy [Npeanoaaraetes, 10 BCE CTEQKHIL UAteIL ddHy W Iy Ae LI0UAT, TONepedHong
CUCHLIIA 5 OdUH H TOT e MOAYAR yupyrocrs &,

L L B o s R T



290 SNEFFMY JAEGOBMAILIL | ¥AAP Lr X1
OTKYAS
]
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[Moso0nse paccyKAEHH S MOKHO IPITMERHTE K JOGOT CTATHYECKH HEOIIpe-
NCAHMON CHOTEME € OATIHM J1HIIHUN CTEPIKHEM, W Mbj MOJKCM ¥TBEDH AT,
4TO YCWIRE B YTOM CTEpAIIE TAKOBO, YTO 00pallaeT SHCPTHIO Aeopnaluiy
cueTeMLl B mifpmum. UToGel NPORTACTPUPOBATL CNOCOG BLIMHCHE:
Wisl VemAmR B TAKAX CHCTEMAX, PACCMOTPHM paMy, NOKAsaHlyk Ha
PHC, 989 . Peakluy 3]€ch CTATUYECKH ONPELCTHMA, HO KOTH@ Mbl 10~
npodyem onpelesiith yChNua B CTERRHAR, TO HAHAEN, UTO UMEETCH ONHI
anumnnh crepacerb. [Tpiven crepmenb CD 3a amulni. Paspesacy 10T

Z P A PR/
’ g
A £ g A 4
i
Fe B g G
& ol
Ppe. 284

creprkenb B Kaxko#-nubo ToUKe u NpUK.AauBaeM K KaxIoMy KOHLOY F
d Fyocray X, paBuylo youuio B CTepXHe.

Takun 00pasoM, Mbl OPUXOAWM K CTATHLECKH onpesearmon
cHCTEME, NOAREPKCHBON JRiCTBING M3BECTHOH CHJIbI P u, Kpose TOrO,
HEHIBECTHBIX CHa X. YCHAMA B CTEPMHKHAX 3TOI CHCTeME Oy 1yT HaiIeHk
B l1ga sTana. 1) yCWIuA, BL3blBacMule BHC(IRel Harpysxkoil P, xorfa
orcyTeTeyer X {puc. 283, b), n ofosuadaemit Tepes S' rae ! YK43bIBAeT
HOMEp CTeprKH:, 2) YCHMUS, BOSHMAKAIOLME B TOM C/IYHae, KOrild sBHell-
nsist CHAA [ OTOPOILIENA { CHJIL, paBHbIE EAMHHLE, 3aMENoT cuiiht X
{puc. 289,¢c). Mocaeanue yeuana c0031avalores yepes 87, Toraa noentoe
YCHAHE B KAKOM-Iu00 CTEPIKIE [PH OAHOBPEMEHREOM aeficteun cuaw £
v ca X paspHeTcs

S;i S: i—S;X. (e}

[Tonuas fOTeUMAaibHAA 3INCPrus cucTeMmr N0 dopmyne (199) pap-
HAETCH

= Y = + L

s, (ST S XL,

¥V e T

U= Xgip= 2 o )
1 =1

CLe CYMMHPOBaHHE pacnpocTpaaercd Ha BCe CTePHE CHCTEME!, BE/IC:

74} IMASOKERHE TEOPEMB KACTHIIAHO 241

uas U paaperannoil creprkenb CD 1), Hpunpenliv Tenept Teopeny Kacen-
AlARO, COTAACHo KOTOpoll nponsncpnas or L' 1o A Jaer nepenellenile
KOHIGE F # £1 10 j1apanaenyio ofHoro ¥ apyrony. B gefictantennioeti
KU CTEPIKCHb SBJHETCH HEPAU3PE3alrHbIM, | 5TO HePEMEIMeHNE paBHAETCA
ay.o. Orcioaa

dis
X = 0, (©)

T. e, yeudine X 8 MINNEN CTEPHIe TAKoBO, 4To 0OPallideT foTennna; -
HYID ZHEPTHK cuctessl B minimum. Ha ypasneHnd () o {g) noayuaew

)’ ‘_‘,f (Sl: 54-’&)2 f;‘_ r",;_,m (\i_[ ‘aﬁn Ef.S;_- -0
A TWRE T e TE T
OTKY.Na
"’z“‘]"" 558
p [.__M_S(E.?: .
=1 F’-E

DToT CNOCOS MONKNO PACHPOCTPAHATE HA CHCTeMY, B KOTOPOH HMeeTCs
HECKOJ KO JAHUIHIX CTepHed.

[Ipinmin danmesibileli paSoThl TAKKE MOKHO JIPHMEHATD B TEX CIy-
yasuX, KOTAA CTATIMECKH HEH3BECTHBIME BETHUMIIAMH HBJANTCA Daph
cit. BosbMem B kAuecTBe Ipu-

Mepd HaBHOMEPHO HarpymeH- LTI TTITTTG
HyW Oaaky Hay Tpex ouopax P Y, ¢
(pue. 290). Ecan sa craTiyecke ! 4

HEON PRACT HMYIO BOANHUITY NPH-

’ " ! T
uATE waruGatouint Mouent kal T |L§ QJH L l,é'
cpeimell onopoft, To, padpesas % M M E—
fanky © 3, 1oaynaes jBeCBO- &
G0dH0 JEKallHe Ha onopax Pire. 280,

Ganku (prc. 290,b), narpymen-

Ebjc HEMSBCOTHBIMY (apami cud M,, Kpowe u3pectiiod paBHOMEpON
Harpy3kn ¢. Tak Kak B TeHCTBHTEJBIOCT  M30CHYTAM 0Cbh Oankh
HENPUPBEHA, TO IIMKAKOrG TICBOPOTA KOHUA B faaku AL’ oTHOCH-
Te1LH0 Kosla £ Gankuy BC’ wer. Ortwia

al/

=0 (205)

Onark 3HAUETTHE CTATHUETKH neonpegesumoll BeTHIHE rakoBg, HTo 3
pau1aeT NoTeiuMalplyD SHEPruio CHCTEMBT B L u.

1) Llast sroro (;Tup)hnﬂ-srzﬂ 0 S5,=1
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3ANAYH

1. Beprakaasnetl rpy3s P vIEDHEACTOSN BEPTURATHENM cTepxueM DA gaunow
MOC NAGULGK TIOTEREYNOr CenenH F 4 IEyMA 0EHUEAKOBO HAKJIUHELUNBIMH CTERHLANH
JAMNOK {1 ¢ 0WAlLe nonepedHero ceuchud £y {pre. 291) Onpegeants youaus g
CTEPHUAK, A TAKmke oTHOMeHre Fif F\ tpH KOTOPOM YeHIHA Bo
nCeX TPeX CTepKHAX GyAyT YHCAeRuo panubl Meaay cobom.

Pewienus. CucTema ABAAETCR CTATHYLCKH (L0 PEICTHMOIL.
[lycte X Oyder pacTarupawlies Youaue B BCPTHKAgbHOM
crepaie. Toraa  oRMaomis  yollads B NAKIOHUBIN

P—X
6\"}1}"{' _:l?ﬁi- H OOTCHIMANERHARA ':‘v[‘[{“.p[‘“ﬂ CINTENE pHBHBIETCH

_ Xy P X
U: 1 T
—_— PFEYOFE

Mpagnun waipMenbueid patorsl Jacr
alv Xi (P—=X)1

IXTFE T RE O
OTKyZAa
¥R p
X=—7p"
21
l<}~F
[MoacTaBaas 3710 3naqedne X B ypasHenude
!
== (F - X3},
Vi

Bblpﬂ}K{liﬁIL{UU FUGOLHE PARCHCTRA CHA 10 8CeX TREeX CTERKHAX, NoTynaeu

F=V3r.
2 OOpeAeIuTh rOPH3IOHTATBHYIO peakunio X B cHcTeMe, HOKa3aHuol va puc, 292
Pewenng. HensrecThan cuna X Bofiler NHUe B BhpaerHe ATA NOTEHUNANLHOM

sweprun  npk warufe dacth AR crepkua. s sroli wactk M=Po_Xx n

paBliesne uauMenniien patoTi faet ')

{ { [
aU_d oMPde Ly, dM ‘ ip
dx_ﬁﬁ SES TRET )X T ¥

{ 3] [ ¥l 2
1 : 1 /X8 Poft 7
a : E}
—_— ——— T m—— — — e — = —T——
EJE{PH Xxyxdx EJ(S 5 ) 0, z
0 A i
OTHY.Ia - T %
XE%PE., Puc. 292
]

3. Onpedenuts ropusoHTafdthbie peakudy X CHOTeM, moxazannod jra pae, 293
Bee pasmepld ZaHs n TaBaume B,
Pewerie. U3 npHHLANS HaAMerblnel paloTh HMeeM

av d sit, L84S,
TXTAX LT ET P {b;

1) B 510M coydae BausHHEM OceBOfl cuflk HA uarub crepsns AB npesebperawor,

4] HPLIOWELHEY TEOPEMID KACTHAATO 293

Tafagana b
Janksic gas qiepmel, DUKAZAHHGA Ha pere. 203

. sY s St
{ in 4 Fpoent _'\_iD 5; _u_‘f‘_ __.i_fi.
ir\!-' .!"f
L 2 3 T4 5 B 7
1 360,6 25 — 1 BU3f | L1202 —31 217 20,82
2 316 2 1a (=1 ,581F | —2 18 -=70,267 93 68
3 100,40 ] L-1,0008 | —1,333 — 13,348 17,78
4 360,6 o] 1,RaapL 4 202 —31,24F 20 82
5 316.2 Ia LULLRRIS —2108 -7 26F 43,63
; l ;_E-: —32] 6,3;4_;” E=_2_46,78

1] " -
[Tyern, 8§ Oy1eT yeuane 8 erepikie & Busbipaesoe winecTuoll narpyaxoil P, npy X=0,
L]
B nyerh Sp OyAeT YCILTHe, BEISEIBAENMOE B TOM A CTePAHC CILTaMU, paBlibiil ejluuinue,

P N A
kotopuie samensioT yeuaua X (pue. 283,00 Saadcuny §; n $;0n0peieraores 43 CTATH

Kil, Ok nanut g crandnax 4 o b radoen 8. Tor]a Toanoe yoraine B 5 akan-1u6o cTepx-
He Gyier

5;=8"45.%. i)
[Mnacrasasd e ypashentie (8}, naxoud
3o oy
i5; _---S-L/X,l_fr- .

E f"r'E —5;'—'50,

OTKY 14

. (i
_.L s gy T

e, 2l

Heofixo Mule qWeRonse 3naienis A78 Bhnucdennd X Jaus 6 etoafinax 6 ¥ 7 Tadan-
uel 6, [TodeTaBAaA T AAMIRIE B ¥ PABURIIE {j), WO} UaLh

X0 8770,

4, OnpeaeqiiTe YCHAMC B JHLITIEN FOPIT3ONTATLHON CTEPEKHE cHeTe b, TUKAIRITHRO
na puc. 294, nofaraf, uTo (WTILA 3TOr0 CTEPHHA PABHA O AT MI0MAalk Nonepeanord ¢e-
YCHITA pantderei Fy. Jlpyrie (TopEER WMET TCEKE [BIMODI, BTO 1 R 33laue 3.

Pewserite, YCHANR B [3pHIOITATERON CTEpERE (CTCPRCHL povep () pnupcasercd
uz vpaenenns {204). 210 vpasueuke noieCuo vpABHSUHEG (j) B 3a3aue 3, 33 MOKMK-
HEHMCH 10T, UTO B CnUTene, noxaszantolt 1a pue. 294, pMeertcn jonoHATEINEMIL ropi-
SOETAALEEI CTEp#eHs (L Yenmie, 2030u1a10m,ec B ITON CTep# Al ToTeK0 OF olnall Citn

o - 1] -

P X—0), pasanered syaw, . ¢ SI):—-U. Y0ouigIe, BELIRIEACWOE B MA CUEBVI, PERHLIMH
. - L A - . e
eifine (pue. 250,4), papraerea 5,7 LAONOAUTE S NG 4108 B SHi10 I8¢ ¥ Pablienui

ijr Gvier

1int —
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Nonoaunnreataeh yies B anaMenatene Gyier

So1, 11, 600
TF, R, Ty

Toraa, nomsayach Zanubide 3alaun 3, ToAyHack
. 216,34P
)& :6(}0——.!
- 246,78
Fﬂ ‘1 ]f
Base, nanpumep Fy==50 cu?, uatizem
216,34F
124 246,78
T, & AWML #a 4,7% MEHBIIE 3HAUEHHA, DBOaY-

QegHoro B 3apaue 3 Ans HeMOMBEMcHLHX onep )
Bz3fs NA0MAZL NONCPESHOTO Ceuenun { 43—

X —0,836P,

{5 :f =5 ca?, goavam
& 216, P
Duc. 294 X =mzo,590.ﬁ_

(701008 BEAHO, YTO B CTATHMECKH HECnpefesuMhiX CACTEMAX YCHMHA B CTCIKHAN 3aBH-
CAT 1€ TOILKD OT TPHJI0MKEHHBIX HACDY 30K, HO TAKKE H CT MUOMIE H NOMENCUHBLX cete-
mKil cTepwuen,

B, Onpegenyrs ycunua B CTEPRUSX CHCTEMH, MOKA3aHLOMN HA PHC, 23, noneay e
MPHHUNMOM HanMeHbwell padioThl. .

6. OnpejeaMts VOILIIS B CTEPHNAX CHCTEMBl, BOKazaunof na puc, 293, nosaras,
UTO BCE CTEPMHHE CIHHAKODHX PAa3MEpOB H M3 OLHOIG MaTepHana.

Petuenue. Ecad oiun CTEpMEHL orﬁpocn'n., TO YCHANA B GCTATUNEXCS CTRDGRTEAX
MOMHO OTPSABARTR ¢ TIOMOLLLIO ypaBuenk(t cTaruiy. Coeponatelsld, CHCTCMa  HdeeT
OfMu JIAWHAN cTepkent., TlyeTe TaxkoBwM OyieT crepkens [ ¥ X — hZelcTpyloliee
B HEM yCuTHe. TOra Bee cTefsWIld 14 CTOpOnaX mecThyroAbinka -
OvayT MMETh pacTArusaiomne yoans X, crepaam 8, 9. ff u 12 *

GYAYT HMETL cuHMaiomue yeuanad X # crepmua 7 g 10 gNveior )
yenaus P—X. [loTestunaspnas saeprus Crcrems! Oysor g
X

g0 2
ll_):l '%‘—E:']"?——----——-——.

M3 ypaeuenns @:0 No,1yHaeM &

dX

P
X=—,
6 Pue. 75,

7. Onpeleants yCHans b CTepHedX CHCTEMB!, NOK23&HHOA HE pueyike 289, no-
farag MIoutain NGIEeperTHhIX CeYeHTid PCeX cTEPWHEN pannbiMu MEXNy coboll 1 mon-
HuMas versaue X B JIparodany AD aa eTatHyeckn HEGIP2IANEMY IO BENHYHTY,

Pegenge, TIONCTapasns Azunsle, ToMEEHHWE o ralsuue 7, 5 ypanirenuc (M4,
HAXOANN

———

!y Baze Fo=rc, ME TCAYUEM T Xe YOIOBHS, KAK J18 HENOSBIDHYLIX COp.
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Tatauwua 7
Jafrbe 04a cHCTeMBE, Noxalanpoid Ha puc, 288
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8, [IpAMOYTOILIaS Patia OLUITAKOROTD [ONCpeuHDro cenerus (puc. 296) BenmITLIDa-
el PARHOMEeSId DACHPEICACHHYIO HATDY3KY ANTEHNCHBUCCTRIS ¢, KAK NOXa3a#o Hi pU-
cyHEe. OUpenziuTs MIrnGamimne MoMCHIL B YraaK.
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Puc. 296. Puc. 297

9. Harpyaxa £ nolieppaetces ABYyMA Gangaus OMIHAKOBOro IONepeTHOro e
e, Mepeceralolny 01Ha APYryio, Kak NoKazaHo Ha puc, 297, Onpereants Aaeae:
e X MemIy Canari.
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£, Hafity CTaTHYCCKH HCOMPCLCJIIMYEH: LeANuYdHy {f B pave. nogazaungol na
pue, 170, ctp. W68, nomnsydcl, mpMnINON gAanMelned patoT,
Peyrenge, 2ucprun JedopMaiiy n3rnfa paMu pagHACTCA

fr Iy
g ey (A0, — IRy oy
fem P - y - i
v ‘E QEJ"*S Ty tki
i i

rie M, otnavaer Hargfuouldl MOMCHT, U3MENAIWINLCA 0O JJANHC TOPHSOHTATLHOTO
creprnd AB w pailenanit Kax 117 Saaki, cBoColno nexawcii na onopax, TloacTas-
N9 B Ypanicaue

gl

HaXCaHM

{
2H ' HA% ok g‘

L], 37 EJ :ET‘S

M, dx, {n1

I1HTerpan npanodl =acTi mpelcTaBASET NaACHIEA!. TPEYTOILHOH ZIOPHl MOMCHTOB 718
GaqKu, narpymenuol cuaoi P CIel0BaTE RHO,
i

1 .
S Mydar Pl — e
0

Hoferan 144 & ypaBiedns (M), Mbl TOJAYY9AEM 138 ff TOKE BLIPAMCHHE, KAK B yPABIE-

gig (114,

11, Hafty cTaTuveckHd ueolpelcAdMLIE BENHYNHEI B pamMaX, NOKA3AHHBIX Ha
pue. 160, 172 g [74, noabavack UpuRUNTOM Hausen,mel padoTH.
12, Haiita uyruCatoutinn moment My B Danke, NoKazawsod va pre. 280, nodaras
=21 ’
1 2-

75. Teopema o B3aumhocTr paboT nm nepemerneHui

Haunem ¢ aagaun o Sajke, crofoanc nexamlell Ha IBYX oHopax H
nokasaHuoil sa puc. 298 ¢, v onpenenun oporu€ B Touke D) Korja wa-
rpyaka £ zefictsyer B Touke €. IJror mporud nonyyured NoicTa-

' ' HOBKOR B ypaBneme (86) x=d,

y [‘— a’_"1 ﬂt"‘_ a P uUTe JAer
&7 y

_ il

A
éﬁ TR W e ),
——— ! ———

@ |2 Orcioga  BHAHO, 4TO 370 BHpaxe-
F  HPe He N3MEHUTCSH, eCaH Mul Moj-
L 4y £ craBuy d BMeCTO b 1 b ByecTo d
ra— ] g e | iy
Py | N 5 WTOYKa3biBAET Ha TO, YTO A% Y-
i Jﬁ' - ;‘F uan, NoKazauHoro pa puc. 298 4,
& — [~—&—~ Dporub6 B D}, TOT ke, ¥10 npo-
g rmé 8 L ua puc. 2984, M3
Pue. 208, puc. 298,56 v noaynaen pue. 2938, ¢

HPOTTERY HOBOPGTONM Gad ki na 1807
YTO upLBOANT TO4RY () R cobuajenmo ¢ todnoll & 1 ronky D, K con-
wagermo ¢ rouxon C. CaelosateauHo, nporud B C na pie, 298 ¢ pasen
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nporuly B [? ma puc. 298,a. 310 3navwuT, 1TO ecau rpys P nepe-
ABuHeTcs M3 Toukd C B Touky [, To uporu®, m3nepermwmilt B I B
NepBOM CIy4ae Harpyykenus, oAyydTes Takoil xKe B touxe { Bo
BTOPOM Cayuae. JT0 eCTb HacTHMH CAyvall Meopesint 0 G3IMHOCHI
NEPEMELLeHE

Yr1obe: BeiecTs Teopemy B o0weM BUle!'), pacCMOTPHM Yylipyroe
TEMNO, NOKAZANKGE HA puc. 299, HATPYKeNHOC UBY M pata {iHiLIMd Cnoco-
GaMK H opepTOe TAKHM 00paz0M, M0 €10 ICPUNMBNIERHE KaK TREPIO0TO ‘e-
Na HEBO3MO;KED, B i1epBOM HANPAKCHHOM COCTON AN 1IPHAMKEHIE Y-
awr OyAYT £ 1 P, a o BTOpOM coctoanuu 2y i P, Tlepenemenus Touek
HPUJIOKCHUA B HAITPABJICHHI CH B TePBOM coCToaHHu OyayT &, &, 4,
8, u 80 BTOpoM coctosnnn &, 8., &, 8. Teopeva o esanwuocTa pabor
dopMy HpyeTes Tak; padota, NpoOH3-
BeJCHHAY CWIAMH [OEpBOro ColTuy-
HI HA COOTBOTCTBYIONLHY  [Iepee-
WIeHHAIX BTOPOLC COCTOSIHA, paBHa 7 /j/:\
paloTe, NPOMAREICHHOH CHIaMu BTO: N/, :
poro COCTORHHH Ha COOTBETCTBYIO- /’“ ]Q'l'(
IH X TepeMedlennaX NepBoro cocTnd- f '
Hus, CHMBOAWUCCKH 3TO BHIDA3HTCH
TdK: e )

PB+PS=P2,=Pd, (206

3

Pue. 299.

Utofpl AokA3aTh 3TY TEOPEMY, DACCMOTPIM Iepriw dedopMariid
Tea, Korla Bee cuabl P, £, aclorsyior oinospenende, # BOC-
MOIBL3YEMCE TeM O0CTONTeILCTBOM, UTO KOAUUECTRO iepran gedopia-
LYK HE 3EBUCHT OT NOPHIKA, B KAKOM ObAN DRHIOMKENE! CHITEl, HO 3aBU-
CHT HiNb OT KOHeuHpr X 2HAvenii ciut [1ph nepBom crrocode HATPYHEHHS
GPEANGIOKHM, UTO CHAYAila DK IpUIoKeHs ol P u P,, a 3aTen P,
n P,. floTeHunan-HAd SHEPTHA, HAKOILICHIAA TIPH NPHAOKeUHd P,
H P, paBHACTCH

Pd,, PO =

o4
2_]_"

i

PaGora, npoussefesras cuaaMu £, ¥ P, npu KX NPHANOKEHHH, Pab-
ngercd

DS, | P

7 T2

OaHako HeOOXOANMO 3aMCTHTL, 4TO OPH OpRiAoKenun P, 0 P, TOUKU

L, (b)

Yy Uagrueril cavuall sToll Teopeyst Caid moayace J. G, Mavwell ow {unyupos. Ha
etp. 286), Teopema npunastexyt E. B e t Ui, Nuovo cimen'o, cep, 2, T, T ot 8, 187
[ Gooee ofiey BRAC T00peNa Gaad sutg Lordow ey leig Kew, Proc. Londan
Mattn Sop, T4, 1873 wrn Sciensline Papers, v [ etp. 17U Baamnsgue npuriedens
108 TeGPUNY K PEHIEAIN0 TCXRILIUCEMK 3241 Gubie CaCantig (O Mo b o HoMDE
| e r-Brestaw (untHpos. na cTp. 288).



298 SHEPrHA TESOCMAIMH W YIAP frn X

NPIIOHMENHA PAHCe NPHIOKCHHBIX cua P, B £, nepemectatea Ha &)
i &,. Torga P, u P, copepmar pabory

POAPET )

CrezopatensHro, cympupya {a), (b} 1 (), nafiyer NOIHYH TOTEHLIHAM b
HYK B3HEDPTHIC, HAKOILIeHHYIO B TEJE

PO, P, PE 1Y

Um ! 4 524 51 P64 P8 (d)

TTpu BTOPOM CTOCOGE HATDYHEHUS NPHIOKHM CHAYATA cuam P, 4 P,
asarem P u P, Torga, nosropas npeApiyue PACCyKICHAR, TOAYHaEM;
P, P&, P,

b:T ——

P
5 2] ‘[‘"2_ [ Psaal‘[‘ Pda-l' {E}

3amenasn, wro Bupaxenns (d) ¥ {e) AONKHEL TPCICTABAATL OIHO H TO
e KoaHYeCTBO IOTEHUMAILHOW 3HEPrum, foaydaeM ypasHenue (206},
NPEACTABTAKLLEE TEOPEY O B3aHMHOCTH padoT. 2Ta Teopesa MoKeT ObiTh
J0Kaz2aua Jn8 KaKoro ¥ ToAHO YHCTA Cul, a TAKHE H A8 Dap Ha 418 I
H nap. B cnyuae 11apst 3a nepevenenie npUEMMASTCA COOTBETCTRY IOMIRH
¥roJa nonopota,

Has Toro 4acTHOro CAYYaNA, KOraa B NEPBOM HAMPSKEHHOM COCTOS-
BYY QEfCTBYET Oflna CuAa P, a BO BTOPOM COCTOSIHKH OfHa cuna P,
ypaBHeHne (206} craHosuTea ?)

P& =pP3,. (207)

Eenn Py= Pz, 10 8/=82, 1. e. NepeneLicnne TO4KN NPUIOKERUR CHIK P,
B HAIPaBICHRH 3TOH CHAbL, BR3LBAEMOE CHIOH £, pasho Iepenemenyio
TOUKH NPHAOKENHA CHABl | B HalpaBIeHuu FI", BLi3LIBAEMOE CHTOH
P,. Tlontsepxaenne 31ero 3akTI0OMCHNA YKe ObWIC JAHO I8 YacTHOTO
cayvas DaJgki, nokasanHod nua pue. 298,

B KayectBe APY¥FrOrG MPHMEPA pacewMOTpHM HRTHG Ganku, cBOGOIHO
Jexawed Ha 1By x crnopax. flycrb B nepBoM COCTOAHMH DHA narubaercs

CHMoll P B cepeiriHe, a BO BTOPOM COCTONHHH H3THOxeTCH napoit M na
g

xouue. Cuia P Bb30BeT YIoN HAKACHE B2 KOHOe ﬁ=]—gﬁ. [Tapa M, npu-

ME

5T - ¥papse-

JIOREHEAR HAa KOHLE, RLI3OBCT Npornd B cepeanHe O=
nie (207) npuBHMacT BHA

pE

M2 I
K loEJd

P fer7 =

"} JTH BBIDANCHHS HE PAZALIENH HA 2, TEK KAK CMT6! Piu P, ocTaioTes nOCTCRH-
EBIMI: 8 TO BpChit, KOPI4 X TOUKR DpUTOMEsus NepeMeltaiores na 8 o &,
13
%) 9o Gelle Aoxasano enepnie J, C. Maxwell'on 11 QACTO HazmBasred neapexto;t
Maxwella,

73] TEQPEMA 0 BIAHMHOCTH PABOT H IEPEMEWEHUH 299

Tecpema o aaumHOCTH paBor K NepeMeUIeHnit BeChMa Mone3na B 3a-
fLauax o HaxoKgeui Hanbosee nednaroipUATHOrO NORCKCHRA TONEHMK-
HOH HArPY3KK B CTATHUECKH HEOMPEAL/UMBIX KOHCTPYKIMAX, [IpHMEpOM
aBaseTcd puc. 300, kotopoiil Haodpamaer Oanky ¢ olnuyd 3a71e1aHHEM
KOHUOM H CO CBCOOTN0 ONEPTHIM APYIHM U HECYILVK) COCPEIOTOUCHN A

rpy3 P, 3allaua 3aknouaeTes B TOM, 11100b! P - E;x
@ I"”?4
£ iy
FaN
£

AR

nalTl HM3MENENHC BORITYHUL peaKuun X
NEBOIt ONOPE! NPH  W3MENENHH PACCTOSHIIN = )
X rpy3a or sroit omopw. [lpusent dedcm- o

__._"
pumeabroe cocimoakite Sanku  (puc. 300 )
3a NepBoe CocTCARHMe 2arpymenus. DBro- :z*
poe, MM QuKmusHOe, COCMosHUe NOKa3&- %
i

HO Ha pwuc, 300,b. Bremuasn narpyska o
ARNIHAA OTopa OTOPOLWIEHE H BMECTO He-
H3BeCTHO peakiuu X OpHicKeHa Ha-
MpaBJicHHAA BEEDX Cwia, PAaBHAR eiMinle, JTO BTOPOe COCTOAHHE 3a-
FPYMEHHA HBIACTCA CTAaTH4YeCKIT onpegoauiibiv, H COOTBETCTEYIOWARA
B30rHyTas och Gaikd Mower ORTH onpedededa (M. ypapuenne (97),
ctp.  134). Ecanm ocH  KoopXHHAT [pPHEATH, KaK [0Kasago Ha
pue. 300, b, to

l 2 oy

= = —_— : f—*).: . r

y=rp5 ({ — )" (255 (fy

IMyers & csnazaer mporud Ha Kouue M ff ~— OPOrAS HA PACCTOANHH X

OT JeBOIl onope. Torda, NpUMENAA TECPEMY O BlausHocTn pador, na-

X0, uTo paboTa, cOBEpUleHHAR CHAAMH IIEDBOTO COCTOAHHS HA COOT-
BETCTBYIOUIX TepeMewenusy BTOPONO COCTOSTHHA, paBHseTCH

X8 — Py

[Tpa suupcaensd ke paboTi, COBePIUEHITON CHIAMA BTOPOTO COCTOARM,
3aMeTHM, HTO HA KOHOE HMEETCH Jnllb CHIA, PABHAR elHHHIe '), 4 cooT-
BETCTBYIOIIEE Tepeellenre TouKY A B NePROM COCTOAIMT PaBUO UY/TI0.
ChenopaTedAbio, 91a pafoTe paBHieTCH HYJHO M TEOPeMa O B3AaNMHOCTH
pador paer

X& —pPy=10,
OTKY A4

¥ -
x=pl. (2)
Buiwo, uto fIpH M3MeHeHMH TPy3oi P CBOEFO NOJOMEHHA HMa Gaike

{puc. 300, ¢} pearuns X nPONOPUHORATLHA COGTRETCTDY (OLLHM 3HAULIIH-
AM y Ha pae. 30U, b, Clejosatenbdo, u3oriiyTtas ocb iKY BrOpPoOro

'} Peakilill B 2a7238H110x KOHUE HE PACCMATRIBAGTAA (0 B TOM. kil § ZPyroal
CAVEAQ, TAK KAK Z00TSETCTBYIUICE NtepesellleHne paBHO HVD H COOTRRTCTRY [l n
paduTa pasida Rvhio.



Nn SHEPCHE NUGOPMAIHE W ¥YLAP fra. xi

CoCTOARUR {ypaBueRwe (1)) AaeT 1ehnyio KaPTHIY TOro, KaK H3Mesercs
X B 33BUCUMOCTH OT X. TaKan JUHNS HAZBIBALTCS UMDAMOIHTIHON HuHUE
HNY Aunuerd siusnus \NA peaknuya X 1),

Ecaw ua Ganxy, moxasanuywo Ha puc, 300, a, canoBpeMeaHO LeACTBY-
eT HeCKONBLKC IPY20B, TO NPH NOMOWHA YPABHERUA (€) COBMECTHO C HPHH-
IHAOV CIIoHEeHNA AeficTBHA CHA HAaXO4HUM

=,5L E P oYp

rie y, €CTh OpANEATA WB(IIOSHTHOH JKHMH, COOTBETCTBYWOLAA TOUKE
NpUAGKeHHn pysa P, 1 nle CYMMHDOBaBNe pACNPOCTPAHEHO H3 BCe
rpy3bL

3AIAYH

1. [locTpouTs NRHENY AMHAHKA AR ONODHLIX peakuMil SahRu, Nexamei wa Tpex
gnopax (puc. 301},

Faicrue, ToOR NogyiuTe MHTAG BIRAHIA 104 PEAKLAD CpelHel ONodsl, npuay-
MaeM AEHCTHHTENBHOE COCTINHNE 3arpyHesua, noxazaunoce na puc. 301, ¢, 3a nmepeoe
cocToanue, Bropoe cocToanye yrazano wa puc, 301, b 8 koropom rpys P oT6pojeer 1
PRAKUHE X Cpelued Qnophl 3aMCHENd CHIO, PRRRcH eLiHAIE A WATpabMelHol BACPX.
151{}[)13& COCTONIIWE Jﬁa'pym:‘:i;l«lu ABIACTICA CTATHUECKH OHpPELCIHMEIM, H HBOFH}"TE“ ach
Gaikn — masectied (ypamuenne (86; n (87), crp. 149}, corefopatenkso npornde £ My
%4 MeryT ObiTh BRItHCAekb, Torda pafora, ppowasenen
Hasy crllawvil r[Ct}BOIC- CUCTORHNA Ha E?OOTBETCTH:,WO‘
Uipx fAepedelledHsaY pIOporo CCCTORHUIA DABHACTCH

Xé& — Py,
PatoTa cun RTOPOCG COCTOAHMA {Cnaa, DABHAR 1M
HHLC) KA COOTRETCTRYIOUWIHX TICpeMellcHEAX MEPRaro
L7 cocTodBra 0porid B C pased uymo) pasHad by
y o Qeroad
J

& sz Ly ----L XD — Py=0, X=F *::-.
L

CreaoRateanno, 1301 BYTAS 00 GalKH BTOpUTG CoC-
TCH IS LT EI'}UIJ'.\I),‘ JIHHHE BEJINHHAR daR ;}EHI(L[HHX.
Ana toro yToOE OoNYUITE  TiHHW BAHARHA s
FeakinH ONophl &8 peolXoinMo 38 BTQPUE CCCTUAHNCE 3arpYyHeHMS TPUHATE COCTO-
nue, NoKasannoe na pue, 300,c.

2. Tloansyacs Aupuel BINTHNS 0peib;iyuledl 3alaud, ODMPEASIHTE peaskumio B,
ecan rpys F naxolrcs B ocepednke LUpBUTC NpogeTa ;‘x:!l;’g} (prc. 301, ).

Omgem. Peagunus HARABINE BHES 1L Papid
3r

1

—_——

16y,

3. Halitn anudm RTuatnn Mg HareSatoero woseilTa Aaf cpeluch onopoit €
Oankiyy, QGKAWLCH B4 Thex onopax {pire. G020 Tluabsy ace 108 JUOTCH BAMSHEA, BREIYHC-
THTE Rarrbamulili souenT e, kordd rpya P oaxomitea 8 cepeiiile proparo NpeeTd,

Peperne. TICDBLIN COGOTGSNILY 3BTPYRENTA R1TASTCH AB{ICTRUTENLEOE CAOCTURKHE
(pre. 302, gy c uzrnOanuiky MOsCHTON M ey ACHCTEY WM 8 conenut &, 328 noay denis

1} Npiwenenne  mo2eacd npn oupedsaertd AHED BIMARHA Obau pazpaloTawno
O.E. Begyosion J. Franklin lest., 1927,

[4s) TEGrEMA O BIANUMIIOCTI PAROT B AEPEuMENTEHAT 3

BTERON0 COCTORITAA FPV3 P orfipotnes, DoaKa paspexginan coenettn s i nee Tapa, prgenie
CIMIATE 1L HATPABICHHBE B ILPOTHROHGTHRINE CTOpoub, savensmT A7 -~ (pre. 302, ).
Zror caynall AeAARTCA CTATHHeCKM  oppeleamuM, ¥raw 8, o B, ompenetmores
ypamenneM (104} 8 nporud y — ypasuenuem (103) CyMwva vraoe B i b, npeterananer
NEPEMEMEITHE DO BTOPOM COCTORKHM, COGTRETCTRY IMee uarndatleny somenty M - el
CTRYIQUIEMY B AEPBOM COCTOAHHE. PaloTa, OpoimsnciCyHast CHaanA NepioTe COcTORNMA
Ha COOTRETCTAYIILMX MePOMCHIOHKI X BTOPONG COCTOANRR, PABHHAcCA 1)

Mo (8,409 — Py,

Patiora, MPOM3REICHUIAR CHAAMIL BTOPOTO COCTORIINA ha NEPEMENEHIAN lepROra CocTo-
SAA, PARIE LY, THR KK 8 ACHUTENTCABHOCTIL HIKAKOTO DAazpesa Ka ofmops C e cy-
WECTBYeT i MepeEMejlelRe, COOTRETCTRY HOUICe

ABYM TAPEM, PAnHEIM CLRHILE, BTOPOTO COCTCA- i
HES, pasto #yapn. OTCoIa 4 Mﬁ bz
M (h,20) — Py=0 T_ A !-: &
1 @i 2 '
F R ) 4}"
Y g it g
Me=P 525, A P A
l+ : fu‘- =7 *:I frig =
a7 o
TaxnM oOGpazom, Korda rpyd P nauendseT cnne Puc. 302,

noAGKenHe, naTROAR Mosrent M- uaverser-

€A B TOM M€ OTHOMICHNM, Kax v nporud y. Cle

A0BATRABHO, H3OTUYyTAd ock C4IKR BTOPOTO CDCTOANAN MpPCACTARJIAET ophy .THHHE
eaandng 1 Meo Jamenas, aro

o htls
hh=r Ty

H yTo npoTH B CEpeINne nyoporc OpoTiTa PABHACTCA

yy _fa= '
=g 16RS
HAXOZMM, YTO TP TPHICKENNI CP¥aa P b cepelune nropoyo Npodeta 13rit A vo-
MerTT Id ocnozant ypaeueaus () pascd

y 3 Pli
T

Hoammitrearnsit anak, aoayuennbil a0 Aleq, roRaseeacr, 4T0 MOMIHT [1veeT
RENpasiIenie, ywasdaxdon Ha i G0 Candya wnnowy ofidesy  opanitdy i
aRAKGE MOMEUTOS {pac. 63), M B sTow caywde paremarpdsaca Mg kKak orpauoa-
TEARNLIT MOMELT.

4, Tairey a0 naddsds L LATafAOUCcT o MOMENTA B 3gIetation Kokue £
Gasvn AR pie. 300) ¥ sbUICAHTE 30T AMOMERT, KOTILA MPY3 UAXDANTOL 188 RACCTOAIE
¥=I/3 0T AeRDi OnepE.

4
Omeay. My= — = FL
f b 77
3. MoctponTs SETI0 BTIAIGIA 3R FOPIEGYTATLHIVE PEAXLnG A pare, ToKa3aH-
nolt ka pac. 1700 a0 xocTa cpya P oAginketed 0o ctepmng A8,
Ogenn, JTHIHAA BIE0HITA HMUT TOT e mill. 110 W I3aruytan oce cteprkna 48 s
QArPyGRPINON cocTonsIIT ROKAZAN0N na puc, (69, o

Y Tpedtoasraetes, aTo usrdbamiin moselt A e Bu3msaeT narud ued BOTHY:
TQCTHIO BIIMA,



a2 SHEPTHA JIEGOPMAUHR M YIAP [t %1

0. TTocTponTe Rumul pYMANKH Afa youaus X B repu3cHTatLHon cTepuite CF
{pnc. 303, o}, worja rpy3 P apnmerca no Ganxe AS. Beugcants X, Koraa rPy3 HAXO-
AWTCH B cepedune. [lepeneulennuaMA 0T ¥ THHEHUE # YKOPOUSH s cTepsiied npenefpodl
I NPHHATE BO BHAMAHAE MWL [epeMOlUHae
or #3rhda Sankn A8,

Pericritie, JiicTHRTCALHOR cOCTORIIE (pRE.
303, ¢) nPEHATL 33 NEPBOC COCTORRUE JATPYIHE:
aust. Bo BTopon cocroxkdu rpys P otlpolued ¥
vei1ua X daMerensl CHAAMM, DAnisIMH eTHRN-
e (303, 6). Boankkgomye o 5THX ¢HY Jdaeae-
vHA, HaflpanieHHLie Beepx ¥ pashne (-f)/c,
nepelmored Gamie A8 b Toukax 7 u f1, » GaIKa
porabaeTesl, Kag yKA3ano OyHKTHpoM. Ecau y
CCTh MROTKG Janxis B TOUKE, COOTRETCTRYKHILEH
rpyay P, 1§ ects mepemcinchke touex £ 11 D o
NATPASNCHING OIHA K JPYIOH BO RTGPOM COCTOA-
HuH, TO TEOPEMA 0 B3AHMEOCTH paboT Jaet

£ — Bl X0 — Py=0 u X=P % (1)
&>
“ | ¢ - 6 AD
PJIC, 303 LS1RI0RATENLG, HAGPHYTAA OChL GATKH RO

BTODOM COCTORRIIH ABJIHEICH Tpeﬁyeuuﬁ AR e

mrastns. Marebd Graxs Joyuma casMerpiiHo
PACTIONOKEHHBME rpyzaym nasobpair 5 3afaue 1, orp. 141, TMoacrasasa (1-4) ¢
EMECTO P B HooTyveHNLIC Taw diophn e, KENOIRE, UTO oporidul fagkH B Toune F
4B CEPEINNE COOTBCTCTIRENHO
BYAYT pABHEI

ch | . A
(y}r:c=m (dv 1[] A
" £
T ey T Z
x=4 HE] '

Pue, 304, P, 35,

Pacematpusan venepy Bpamenne tpevroionixa AFC {puc. 303.r). xax TREpACTO
T&18, AROINM, HTO rOPUIOATITLIOR MRPCHCIERuE TOUKN € DARID BEPTHKAIBHOMY Ne-
PEMENICHHIO TOUKH £, ¥MuoRenony Ha Hie. CAcl0BaTe :HO,

b} hE
H=2 "y e (3 — 40},
o {J-._r;_g:‘ jL:J . 4
Tloncragaas s10 awaverue u Lporub B cepeiune B ypaswemue (i}, OO TV YEEN
e e T
SRR 3 — e

7. Haltr awmigo maygers Anxn yonnaa s erepwene O ClieTéub), 00KasaHnoi Ha
prrc. 304, npenedporan NencMEETHEMg 61 visporenyi | VA TaRennsT R paceHyT puBan
Mt WerRl daaxi AL

Oingeen. Ty Sy3eT 12 %e, wIn 1 158 cpesilen peakurn Galxi, Jemadleli ka Tpex
omopay (&M sazavy [ crp. 300).

8. Hoerponte apHmio BAINHA VCHINE 578 Crepkea BC, KOTOPME NNAASPKIBACT
Gaaxy AB. Haiimin vowanie & BC, koraa P Haxoluicd B copeiuHe {pug. 303).

Qirazin. [Mpenefiforan nopemenetinas 0T VAIRIEHA cTepRua B b Y ROPOYErniy
ul

Ganke AB, naxcaum, 4t0 yCuaue B 5C papio - — .
iGsiny
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78 HekmouyTenbHee Caydan

[py swsoge w Teopews KACTHAHAND A TEOPEMBl O B3dHMHOCTH paler d hepeme-
IRHHET APCANUAAr JADCH, YTE NepCMEILeHIA, BOIHEKANMAS TPy nedopuaitay, 1ponop-
UHOUAILEL Citanl, ASNCTOY oW 1A YAPY [y CucyaMy, Mmeioren cavuad, i@ KoTOpLiX
AEPeMelleila RC PpOTOHINOHAI- _
Hbl CHUI&M, X0TA MATOpHAT Teqa ],
MOHKET CaciloBats 3akody {'vKa,
270 OpBaeT Beeria, KOIA OepeMe- | z
Geit? OfH TeDODMAIHE MOTYT Hi- T

&

7

MEHATL ACHCTuMe BHEWHEX oy, B
TAKHX C.l'l}"]ﬂﬂx MOT21H A TLIAR
ICPTHA CHOTEMLI _‘)&(C‘ e FRJHOT- |
ca byusuned eTopeli creneny, w {

f

!
?
L

|
I
"

Teopens  KacTHARAKO HE  nMeer o .
MECTA, = - NG :
S toro wrtobul o6pdAcedTs T . 7 G e
970 OfCTOATEARCTEO, DACCHOTPHM Tow as
OpOcTol cayuail, B KOTOPOM 113 Yii- Pre. 304

P¥IVIO CCTeMY AedcTayeT THILE Q-

Ha e P.F{pe,mrio.m)l(::r»l CHayiLsa, _

HTO ITERCKEEITEITHE 5 nporopilHotaTsHo CooTne'rcTB}‘H'}luEfl {1 P, ani': [I?.oﬁpa:&{eao mpse
Moit mrkueii OA na pae. 306, a. Toraa naoniaze rpeyroasbika (LAB TpesCTagHT 11ép-
rino Zeupaargis, HAKOMACHKYIO B CUCTEMe mph nprtoKkedds onas £, Hpa Geckoitet
HO KIS0 yEeqnmenid nepeyeilienha i s NOTENUHAGEHAT anzprad yn.e.fmrm'rclﬁ‘ T?a Be-
JAHIHHY, HOKAZAHHYH HA PHCYHKC 3p0Tpixonaunnd DACEIAAE0, M MBI [EOTYYacd

dL = Pdb. (a)

[Mpr aunefnoi 3asicavocts feckonento Mamuil Tpeyroasinnk ADC noa00eH TPEYIOIE
Hitky OAB, nostomy
adé 6 8dd P

=— i di=—0, (b)
dP°F P
[Iogcrasans 310 B ypanuende (a), HoiyiaeM
dd
l’fU——‘PT.
13
OTHYAA Nodyyaercd LGodomenne Kactuawano:
av s (c)

o &

lpunep, B KoTopoM TeopeMa Kactninan0 Re MOXET OWTh TpusencHs, £OKa3an Ha
puc. 307, JIRA 01ANAKORE X TODIIOHTARLHEX CTEPHTHRA ,4{,31 53C, npuxper}nemﬁu—‘f ma{p“‘
wupamit A, B u O, neaseprzioten 10(CTBing BepriKaALans CRAL P 3 TD‘-:P\_E_C< VeTh
B 22T TOAMKEIHE Mooe AeGORMAHI # 3 ~— VI HKJOHs KasEors uCTG["uhHH B ero e
PODMIPOBANHOM COCTUANME. (ITHOCETE LNOR YIAuenre crepxnei us pue. 307, 4
Oy aex
Y SELRY R BY) (@)
lcos a J

ECIg  pacCuaTpHBAIOTCS AL  MATEE dePuMEUenHa, TO  yroa o waa A
2

i .o . .
| — o fAprdqusdrescno. Toraa s () wueen
cos o T

l‘.'_"ag
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Cut BEITT Y IOIMTAE YORANA 1 CTepainy Oy JyT
' fEn?
P

T=FFeg= (e

Ha yenonss papiosecun yama C, (puc, 307, 8) caeayer
' P=2qT. (f

“. B, DOICTABAAS BMeCTO T €To nayCHHe Ha ypay-

5% N , i o~ ; i .
,//;i A== & _fff“' f/,,- perns (©), Ooayvaem P=FEo®, otkyaa
- g 1 §

R e — i i/?’ ]
ey a= E (g

& ’ ; 3 S

Pug. 307,

=]
TN
Iy
L il
y

(208)

B sroM caygae nepeMellele HE OponopURo-
HAIBHO CHAE P, XOTH MaTcpgan CTCRKHed  cae-
nyer sakony [ywa. 3apucwsectr Mémdy 88 P nsobpamera na puc. 306,60 kparnt
UA. 3awTpaxesanpas maowas G485 na 9ToM PUCYHKE NpeicTanadeT MoTenilHalbky o
HIEprHQ, HAxolIeHsy o B cnoteme. KoanyeoTho 00Tenlualtunoll suepruygd pasnncicd
A

u=\ rdb (h)
4
Mojcrasnns nz yparuenus (208)
{53
P=fE 5
101§ yaen
_EF (. FEY PO Pl i/ 2 .
b= { Sao=Tgr == )/ 77 (®
i

D10 TOKAIMBACT, UTo MOTENUHAILHAR SIEPFHA CHCTEMH - VIKE Ne ABJACTCA dyHKiUHEr
ETopofl ctevenu o7 onaw P Taxae ona ne passa NOJ0BMKE, d AHWe TETBEPTH TPO-
naseaenna PO (o, $-71). Teopewa Kacrnanauo, 3lech, KOHESND, HE RMEET pECTa

di; a3 SR 1 i/?- i
a?"a?(—, y E)“_‘?’ =7

Ananoryayue pesynLTATHE MRAYUYS[0TCA BO BCEX Cayuaax, Lile NépeMeltleHHn re Hponop;
LHOHAILHE chrjax L.

'y Lakue sanasyu Chiau pasobpans F, Engesserow, Z. Architedt, u. Ing.-Ver,,
1. 35, cTp, 733, 1880 cw.onaxame H. M, Westergaacd, Proc Ann, Spe, Civil
Eugrs,, gespaas, 1941,

FrAARA X
KPUBBIE EPYCh4

77. Huctwil uzarub kpusblx Opyches

[Ipy nocrelytomey U3NOWEHAN NPeANIONATAETCA, UTO JHHHA, COCAH-
HAOIAA QEHTPH TSKECTH NHONEPCYHBIX cedeHHH Opyca ¥ Ha3lbiBaeman
ocoio fpyea, npescrapaser cofod NIOCKYI0 KPHBYIO i UTO KaxKAGe IO-
Hepeyyoe CeHEHUE HMECT OChb CHMMETPUH, JeX Ay B [LIOCKOCTH STOﬁ
kpuBoii’). Bpyce nojsepraercs JeACTRHIO CHA, NelKalHX B Y Ea3aHHOH TL10-
CKOCTH CHMMETPHH, TAK UI0 W31d0 nMeer MecTO B 2TO iKe 1LUCKOCTH.

i

ji
d

i+
[

Paceumorpuy cHanana cayuall wuemozo tzeuba XpHsoro Gpyea noctos
SHHOrO NOMEePedHOro Ceuenns, T. & Cyvall, korfa x Konuam Gpyca npH-
no¥sewbl napsl cun M (puc. 308). 3akon pacopejesierna Hanpsmenii
A8 9TOro Cayuasg MeKer Onrth DOUIYUeH Ha OCHOBAHHNH TeX ke Npeano-
JoXeHHE, KOTOPhE Ob# [IDUBATH paree NIpH paccMotpenun  usruda
MPHU3MATHUECKBX BPYCLeB, a wuenio, YTo nonepeudeie cedenrs Hpyca,
NepBOHAYANBHO [IOCKHE ¥ HOPMAT bHbIE K €00 0CH, OCTAI0TCA TAKHMH Me

1) Cavyal nechMMeTprakslX Tonepeasx ceuen’ pacemorpen F K. G O dqvis
t'ow, Publ. M 107, lnst. I Festig keitslehre Kornigl. Tech. Hochschule, Stock
holm, (953,
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1 apu uarufe Gpyca ). Tlyere ab i1 cd OyayT IRa BeCKoVeIo 3MU3KUX
nonepevsLix ceucndy Opyca (pHe. 305, @ i nvetn dg OyIeT yron Memay
HUMH 10 u3rufa. Beaeactsue narufa nonepeuHoe cevenue &d NoBoOpaun-
BARTCH OTHOCHTENBHO b OKOAO HeHTpaabholi och i Ha Maabil yroda
Adp. 2T0T Yron W cooTneTCTBYIONIHIT MOMenT M DRUBINEI0TE ) DOJIOKH-
TENBHBEMA, €CNH OpH Hsrybe [epBOaldanbilan KPpUBU3ha YMEHLILACTCR.
[pu 3TOM NOBOpOTE HPOACABLHEE BOJACKHA HA BHINYKNOA CTupoie Opyca
CHKUMAIOTCH, 2 BOAOKHA Ha BOTIYTOH cTopone pacTaruBainTcs. Q003navas
UCpe3 ¢ PACCTOAHUE BVIOKHA OT OCH, DPOXOILANIEN YEPes ST TsmecTH
[OMEPEYHOry Ceuendd d Uepnel WKy JIpnoi JIGCKICTH u3ruba, nmpu-
HHMAA HANPABJACHHE K UEUTPY KPUBHSHE! OCH OpyCa 2a (TOJOKHTONbHOE
1 0003Hayas uyepes ¢ pPaccTOAHNE HEATPAABHGH ocM nm OT LeHTpa
TSDKECTH ¢, ML HAXOAHM, YTC YATuHeHHe Kaxoro-nufio BOJOKHA Tph
W3rHOe paBHo (y—-e) A d¢ H COOTBeTCTBYIOUIEE OTHOCHTENLHO® VJTHHEHUE

€r0 PaBHAETCS
g==Y 9 22F 6}.ﬂ d(‘p_ (a}

r—yide
B s7oM BEIpa:Kenud r 03HAUALT DAAHYC KPUBU3HE ocH Gpyea (pic. 308,0),
4 3HamefaTe]b B YpaBReuHH (&) DpeAcTaBIsfer NepBOHAUANLHY O LIURY
BOJIOKI MEHAY paccMaTpPHBAEMBIMA  MONEPEulibiNK CeUeHHAMP (b U ¢d,
[Tpeanonaras, 4to MeKAY MPOIOBHLIMH BOJOKHAMH HE HAeercst
DOKOBOTO AaBJEHHA®), TOAYUAEM HOPMAJALIIOE K HONEPEU(IOMY CEeUeHlio
HaNpsKe[He B PACCTONHHY 4 OT HeHTPAJILHOM OCH, PABHOE
U:E(y——e.}ﬁﬂq) (b}

(r— yhdop

M3 5TOro BHIHO, YTO pacTipefielenie AanpMKeHni TPOHCXONNT yKe 1e
no JAHHSHIIOMY 3aKOHY, KaK B CyYae H3rida npPHUSMATHUCCKUX OpYCLeB,
a o THIep0oIuYecKOMY 3aKORY, KAK noKa3ano ua puc. 308, ¢. U3 toro
¥CAOBHA, YTO CYMMA NOPMAJTbHRIX YCHAWH, pacnpejpeaerHbX 0O mone-
PEYHOMY CEeUeHHND, PABHAETCA HYAO B Cayuae UUCTOre Maridta, uowpo
3aKMOUHTE, YTO HEHTPA 1LHAS OCb 3/ieCh MepeMemaeTes OT Ue|Tpa THKe-
CTH FIONEPEYHOrO CEUeHH A N0 HAMTPABNEHHIO K USHTPY KPHBH3Hp OCH Opy-
ca. B enyyae npamMoyroabnoro nmonepevHoro cevenils Spyca samTpuxo-
BanHas fnaomaite (pre. 3U8,¢), cooTBercIByI0ILas pacTiKeHHo, 101K1Ia
PaBHATECA 3AMMTPHXOBAHHOK [LTOWIAAH, COOTBRETCTRYOMell caario,

'y Dra nprdnuscenyan Teopua Suaa pazpadorana E. Wi n k §e rron, Civilingenis
eur, 7. 4, orp. 232, 1858, . Tawxe ero kunry «Die Lehre von der Elastizitdi vnd
Fastigkerts, Prague, ra. 13, 1867, [ogofnzaa reopus Giaa taike paspadorang H, R e
s a l'om, Ann, miies, etp. 617, 1862, Haasneitmee passirhe reophu Ohiqo clezamo F,
Grasliof'oy B ero kamre sElastizitdt und Festigkeits, c1p. 231, 1878 cu. Takse T o d-
honteru Pearson History of thie Theory of Elasticily, 7. 2, crp. 422, 1893
06 onyfnvkosanaex LaBoTax, OTHOSHIIUXCT K TOMAOMY NELIHING 38407 UA KPHEBBIE
Gpyens, cM. «Theory of Elasticilys astopa i J. N, Goodicr, crp. 63, 1931,

2:' TOII;Iaﬂ TEeORMHd IoKazeRaeT, UTn l".}-'l|lf-‘.C']‘P-‘:-'t’1' HE‘KOT‘OPGE‘ DAaaraTLy0e JJARI8MHte,
HO CHO 02 HMeeT Cy IECTBENOTY BAHAHNE HA HOPMAILILE NATRANeI 01 Harnba o,
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U ML CPA3Y BHIUM UTO HAHOOALUIHE HATIP AMKEHNN BO3HNKAOT HA BOTHY-
Tofl cTopore. [Jnf TOre uToOH HANPSIKEHHS B KPAMTIHX DACTRHYTHIX
B KpafiniX CKATHIX BOJOKNAX OblAH DAaBHMW MeXIY coboit, HenHXoHMO
gpPUMERATE Takne GoOpML TONepeuntrX CeYennl, KOTOpHE KHMEKT LUEHTP
TaNcecTH OainKe K BOrHYTOR cTopose Opyca.

Ypapuenne (b) colepHET ABe HEH3BECTHbIE BEIHUMHLL PACCTOSHIEC
e HeilTpaAbloH 0CH AN OT USHTPA TAMECTH C (pre. 308, ) ¥ yron noBopo-
1a Ady. Jlna onpefeneHna ITHX BENHUFH BOCTIONRIYEMES NBYMS Y paBHE-
HUSMH CTATHKK, COMNACHO KOTOPhIM CyMMa HODMANbHEIX YCHIAHH, pac-
NpeAeNeHHbX 10 HODEPEYHOMY CEUEHMIO, paBHA HYNI0 H MOMCHL 3THX
yenaufi pasen momenty A BHelHHX Tap. O1H ypaBHEHEUS NPEICTa-
BATCH T4K!

A g [y - ey dF
(oar=fo & {0 g, (©)
o a F—y
F F
_ A ag iy —e;ya.'F; W d
Scrng_ T — M. (a)
< §
W3 nepsoro w3 =THY ypabHernf caelyeT. ure
Slﬂi e {4 o @
r—y J

[leprirft nHTETPAT B AeBOH YACTH 9TOrQ VPARHEHHT HMEET DasMEPIIOCTh
nA0iAalR 4 MOXKET OLITh BLIpEKEH B TAKOM BHAE!

]S ydr =mF, (f)

r—y

rie 1 — ko3bdAUNeRT, COpelenseMelli JA KAXKI0H 4acTHOH GopMbl
[OnepeuHoro CEUeHHS MyTeM Bhili0JHEHUS YKASAHHOrO HHTErPHpOBAHHA,
Bengunna mF HA3LBAeTCR npueefeHHol naciyadnio MoTepeqHoro ceye-
s, Bropoit uirerpai Moxet GuTh 1peotpasoBaH ey ot obpascu:

S df r_i(y--e;»r-—y}df=5 gyl 1'££={~m'1"l)i

Fu g e Yelr=—w ) r r
'n

1 ypaBHenne {&) NoAyyaercs B TaKoM BIIL:
Fe
mF-—(m—i—l)-;:U,

OTKY 42
€ ,
e=F —2  pAR  Me=— . (209
i - r —a

Tenepb 13 ypaBrenud {d), naaeayack upeolpa3oBanueM

.-

S'ry%j;?=-_;£ (y-— rfy) df:ﬂiydﬂwirf; —mrf,




308 KPHRIF  BFYChA fra. =n
noJgyuaen

£ 3{;@ {mril — meF =M
3

EAdg M M

dy  mir—ef  fe’ (210

HoneTarngg 210 3HaueHde B epipakenye (b), m woTyuaew CNCAYIOm Y
popMyNY A8 HOPMASNEHLIX HATPAKCHHI:

. My—e  Miy—e
Tmu—afi—g Felr—m " 21

Ilas onpeneaenns nanpsmxennt 3 nandonee yianenasX BONOKHAX 110~
CTaBasenM s Touek A u B (puc. 308,b) anavenns y=h, u y=—n,
TOrLa TONYUHM

M, —e) _ M (hybg)
e I T (212)

e r, M7, 03Ha9aI0T PAANYCHI BHYTPEIHHEN U BHOLIHEN NOBEPXHOCTA KPH-
Boro 6pyca. Onpepends 13 yparuennis {i) u (209) senuunun m 1 e 119
AAHHCH QOPMET AONEPETHOCG CEUEHHH, MBI MOAKEM AerKD BLiUHCAHTL
LOPMANBHLEE HAMPAMKEHUS NDH NMOMOIH Ypasienya (211),
Hameneine A dg yrna dp memay ABYMA NoCeH0BaTebHLMH TOne-
PEUHLIMH ceUCHUAMY NoJyyaeTcs u3 ypabuesua (210}, kotopoe aaer

- Mdyp  Mds
ﬁd(p_ei'ﬁ' Ter L

H COOTEETCTRYI0IIEE U3ieHENHE KPUBH3HML 0CH Gpyca Gyjer

A .EJ'CP_ Al . A (1)
ds  erdEE T et E ¢

(213)

Lesn paausitbuei paayvep i Kpusoro Bpyca Man 110 CPABHEHMIO ¢ PAZHY-
COM KpWBA3HBI - OCH Bpyca, Ml MOMCM npeHefpenb B yparHeEusx (1)
H {g) Beauuinol y no CPaBHEHHIO € 7 ¥ BAKTHIOUEEM, 9TO KOrad palHyc
KPHBH3HL AeaaeTes Bee 0ObINM U GONBIINM, HUCAG /7t nPHEHN WKAETCR
K Wy.HO, I BeanuuHa mr*F npufinkdercs K 3HaYenuio HeHTPAAbHOrO
MOMCHTA HHEPUHH J, uonepeuHoro cevenvs, Torma sompakenue {(213),
pCICTABIIOIIEE H3MEIEHHE KDPUBH3INL: GCH Bpyca, npub;mkaercs K
SHAYCHHO

Agg M

s :E-J__P'

(214}

HTG COBHANALT C MPEKAE MOAYUCHHLI 3HAMEHNEN 1A KPHBU3HBL MepHo-
HanaabHO ApANMMX OpyChen (cat. cip. [23).

. 78] HArE CuAAMY, TERCTRYIOUIAMY Tt NAOCKOCTHE CIVMMETPHA 309

78. H3rn6 kpubBbIX Opycbes culamu, NeHCTBYIMIUHMMH B MJAOCKOCTH
CHMMETPHH

Pacemotpum tenepb Sonee ofmuél cayuaf marnda kpueoro Gpyea,
noxazanné na pue. 309, a. Tlpennonaraercs, urc CHAB P!_‘,..., F, npea-
CTABIMIOT CHCTEMY CHN, HAXOMSMUKXCHA B PABNOBECHM W AEHCTBYKOWMX B
IWIOCKOCTH OCH Bpyca, Kotopas sipafeTcs nnocKOCTLIO CHMMeTpiH Gpy-
ca. OueBHIHO, NITHEG 6pyea IPOUCXoAnT B 3100 iockoeTs, [lan HA XOAC-
IeHUA Banpamenudl B Kaxom-nuG0 TolepesHOM cedcHun mn Gpyca
(prc. 309, a} vut MpeAnon0KHN, YTO yacTe 6pycd cupapa oT HONCPeIHOTo
cevenng mn orGpaiieda g ee NeACTBHE HA JeBYIO YacTb OpYyCa 3aMeHeno
cAoH, nNpuackennof B TedaTpe TamecTd ( nouepeupors CEueHns,

4

wl
<k

A7

TN

W napofi cya M. Paznarad cuny Ha sse COCTanasoniHe A r:; Q oy
HOPMA/IBHYIO K MONEPeYHOMY CeveHuio i APYIylo, HANPaBIEAHy0 pa-
THAABHO, Mbt OKOHUATEILHO HOSyyacw: udeufarodnt smoverm M. npo-
Goavryro cuay N u nonepeviyo cuay Q. TlonowuTenbrLe ganpasaenid
5THX CcHa 110Kazanwl Ha puc. 3090,

Hanpnxenns 1 gehopManii, BOSHAKAIOUINE OT MAPHL Chll, GRITH KC-
caeloBaHbL B Ipedsiiyllien naparpade nps pacCMOTDEHIIH HACTONG HAaT
6a xpuporo pyca. Hampsenis, COOTBCTCTRYIONIHE MPOI0ABRON CiLle,
paBHOMEDHO pACMPelCTAOTCH [0 ToNepeHOMY Cerefio i UX BE'e-IHFLIH‘I!a
Gyder paBaa N/F. 2TH sanpmmenns OyAyT BUSHBATL OINHAKOBhE
OTHOCHTEAbHEE vAJIMHERUS BOJOKOH, 110 HOMHBIE YIMHTIEHNS, npoa‘mpf«
{MOHAILHEE MePBONETA LHOM LAMRE BOJOKON MEWIY KaKIM-11160 ARy -
a5 CMEXABRMH nOnepeHHbMI  CCHTHHANMIT, G}-’,_-:L}’T HpOIIDpIEHOHa.."Ha]!’h!
PAcCTOAEMIO OT CHTPa KpuBf3Hkl (J ocw Opyca (pne. 3(19_ o). TaK}T.\I 110-
PAIONM, OT JEHCTBHS I'[]JO,ILOJIbHOfi CHAR MePBONavyaTbHuii ¥ron dg veesn-
YUTCA Hd BETHYHHY

A ds 915
FANEY (N p— { ':"J
A==

B 7o ;e camoe BPems NEPBOHAYAIbRAR AaMH4 s 3ICMCHTA OCR Gplea
VRCATIHICA pd BCAHINEY

s 216
Aels o i }
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{Tomepeunan cnaa @ BHI3LIBaeT KACATELHLIE HATIDSIKEHUS H HEKOTO-
poe HCKpPUBieHHe norepeddoro cedendss OBSpHHO NPEARONATAHOT, YMTO
33KO0H pacmpelefleHUs Kacare, bHEIX HATD AXEHHH 110 MONEPeUHOMY Ceye-
HWIO KpDHBOrO Opyca Tako# ke, Kak H jas 6pyca ¢ npaAMonuxelinol
ocetio ), B TakoMm clyuze OTHOCHTENbHOE PALHAJBHOE CMEligHHe IRYX
CMEXHBIX TIOMepeyHnX cevedhd OyleT Takoe ke, Kag WA lLAMBIX
OpycebeB, u 6y1eT paBHO :

29 ds. (217)

CxaadpBan HOPMAJbHLIE WANPIKEOHWN, RL3EBaeMbe napoll cua M, ¢
HOPMANLHRME HAOPAM¥EHUAMH, BO3HHKAWOUUME OT CHALl N, HoJyuaem
My—e N

=Fr gt 218)

Bennuuny usmerenns A g yria Mexay IBYMS CMeXKHEIMH TONEPETHLIMY
CeUeHUAMH HaXoiHMm no dopmyne

Aw:m__@. (219)

[Mpu nomowy dopmya (215) — (219) MoK HO BBMHCTUTE HANPAMEHAR H
aedopmanin kpusoro 6pyea aas aioforo po-
e Jia Harpy3kn Opyca, AeficTByomell B MOCKOC-

: TH KPHBH3HAf €70 OCH.

79, YacTnsie ¢Iyvan H3rRGa KPUBBIX GPYCHCE

r“‘\ﬂ?}m ‘\ﬁul

B cregywomux npuamepax, s HEKOTOPLIX
: HACTHBIX CAYWaEB, NPHBEJIEHh BHHUHCAEHAA
—f 4 Beli{UHHLl 1, ONpeIeTsieMOl H3 YPARHEHH:A
7 () § 77, ¥ paccrosnne ¢ neiirpanbholl ocu
L OT UeHTPa TMHKECTH [OOMEpPEunoro  Cceue-
- £  pua. 3HA8 5TH BelTHUMH, Mbl MOMCM Bhi-
UHCTHTD HATIPSHEHUS B KPHBLIX OpPYCLAX IpH
noaowy GopHya  ABYX NPEIuIVIIWX fapa-
rpagios.
[T pandyzoasroe nonepedroe cewerine, B 310M ciyyae [WHPHAA b rmone-
peguoro ceyenuf (pre. J10) rocTosnHa, K Mbl TTOIYUEEeM

.;..J
Y

Puc, 310

2 kb
e B ‘Yo =yl n
mF_—-,J yar =h {' Y dy =0r | Ay bli=br In 2t — bh,
Fr—y- J, r—y J, F— [

T Z

1) o RGI‘?LHEHHEY,U,OB.“ETBDPHTEJTBHD COrRACYETCA C TOUHLIM POIUeHHEM AJs ¥3-
ROTC NPAMOYIOALHOI0 110NEPEIHOT0 CEUBHAA, CM. KRATY asTopa «1 heory of Elasticitys,
erp. 15, 1951

79 YACTHBIE CIVUAN HICUBA KPUBHX BIYCHER 31
TaK ITO
r I
Mm=—In-2 — a
o (a)
u
ini
o (.z AU f . (b)
nr| ¥ s e

1

Tlpu Manuix 3radeHSX /7 DACCTOSHUE ¢ MAJID M) CLABHEHHIO ¢/t 1 9T0ln)
BBIUHCNWIE 2ro H3 ypasienns (b) ¢ LOCTATCUHOR TOUHOCTEW, HE I XOLITHO

B3sTE |0 Ei C BBICOKOU CTemeyuio TOuHocTd, Las tord 91ofet YCTpaHHIb
3T0 HeyIOOCTBO, Mul MOMKEM BOCIOIL3OBATECH HW3BECTHBIM Pil0os

f1
rel , 1 .
SRk S NN T VTN
In2—=In ff_-T[l_ld(:af)_}—S T, oo .

T
P

I om—

Torga u3 ypasgenus {a) nafiien
L/ hne 1 it
el —_ - - I ‘I_ .- l‘lc
r”_fjkﬁr;l—Fa(er : }

Taxum ofipasom, Mb OBYRaeM SWCTPO CXoAamsics PRl U3 KOTOpOro
MOMEQ JIerKc BulYHCJARTD BEIHUANL! #i M & ¢ KAKCH YIOAHO TOYHOCTBIO.
B34n TOnNLKG HepBeiil 4heH pdld, MEE Oy YHM
e #*
m == e H == —&.
4

Ecan B3sTL aBa3 naewa psfa, 10 Hahlen

W 3 A k? 4 hED

M=o {\I "’F'iﬁf_ﬁ) Hoe== (1'5"1571?5) .
Buano, uTo BpYW Maaux 3pavennsx A'r paccroAuHe ¢ OUEHbL Mano.

Torda MOMKIO JODVCTHT: ¢ AOCTATOYHOK TOYHOCTGIO JiHBEHHBH 3aKOH

pacupelSIeIns nanpaKepl BAECTO [‘H{IEpGUJ!HQECKO[‘O‘_-:{_J'lﬂ CpaBHe-

HMS DO3VIBTATOR, TOIVUEHILIX 4051 STHX ABYX THMOB pachpeleteHHs

HANPRAEIMA B cly4ae upAMOYroALHOro MONepeqHory Cceyedms, upibe:

Tena tabaine 8. 3 3700 120K 109 PA3HLX 3uaueHUll oTHOWenAd /A

Iaub OTHOLLENHs

] Tmin

Mo P=a

Fr ra

o=



312 KPITRLIF RPYCHI Iem XN

H3 310t tabniiuts suano, uto upt /4100 Mowkuo TprimMaTy AHHeitHbI
3dKOH pacnpefen¢yus UalpKennil B Ana vanBoemero RaipaxeHus
MOXKIIO € AOCTATOTHOH TOYIIOCTI0 NOALIOBATECA (hopmysofl, DLIBEReir-
HOH aas Gpyca ¢ npssoausefinoll ocwo.

Tabauna8

Cparnenke rumepBonuyeckoro 0 JpneliHore 3akobos
PACTIPEACACHHA HANPAMEHUA

"nonenfongneckkil aakao JIHHERUBIE $aHOR
v I QCiPeaca=rHe I|HH|.‘I;}!¢E' ' ([CF!]}L‘['I{‘MEH ns #a- Thor . -
2 :hi nprEenkh Urpenrelh
f B Omax
2 i 2 1 H
i
| 9,2 —4 4 6 —6 35,0
? 14 4 —10.3 12 —12 17,0
3 20.2 —16 ] 150 18 108
4 26,2 =222 P D24 2,2
10 | 82,0 —58.0 &0 | —80 3.2
I i

T paneqori0aAsH0e NOREDEUHDE Cauer D, [onwzyace cusats ypasnenuey
dF

mF:}S d (d)
r—¥u

H BBOAA ofo3gayenue
U=r -y, {e]
Fle U €CTh PacCTOSUKE 3ATPHXOBAHHOrG aievedra (puc. 311) or ocw

00, upoxoasmei Hepe3 LEeHTP KPIfBH3HE OCH
fpyca, ME Rogyuaew

Ty Fo
. ouydr dF
mf:(i—t—}m=r5'm-—ﬁ ()
4 v 7
.o S
[lepemennas upEEa NMonepeutoro CeyeHHS
(puc. 311} pagHseTcs
(b, — bp) fry—

b="b,+ ,

i

Piue, 31l dF —=do {b2+(5,m5=);r= —"'zl}] .

IloactaBasg 310 B ypassenwe (1), noayunm

T By gy — )] e _
r ‘ b, — f r . .
= {[bz—”: _L;.t.ﬁ] m?;_- {8, —b};} — L {g}

M YACTOEE CIYHAR WATHBA KT UMIY GPYCLER M3

Lean b, =—bh,=b 10 972 Jopmysa cosnanaet ¢ Jropmyaod (@}, kotopan okl
Ja foay4eHa A5 1pAMoY roNbHoro NONepesnoro ceuetis. Ecau mut npy-
MeM b,==0, T0 nonyuum H3 GopMy/bi (g) BHAUEUHE M [LILS MIPLYEOALHGZO

RONEPEHHOZ0  CEHeHUA. o
Tasposce nonepeunoe ceverue. flocTynan TaK Xe, Kak B TPEILIYIRC
CAYHAE, Mbi QONYUMM A7 NQNePE4HOro CeueHus, H3o0pamenuoro na

puc. 312 ] k
' r e 1
= (b, In 240, lnr:) 1. )
Jlapmasposoe nonepeuroe ceverue. Tor e creoced, 4TG ¥ B OPeABIIyLIEH
cayuae, naet (puc. 313):

, .
=1 (bl In;—:—t-baln o, in -;‘i-)—l_ {1

K pyeosne nonepeutice teverie 3avedad, 4tG B 3TOM Caydae (p HC;RSJ 1431
UHIHPDHHA nolepeyucro ceuedld HA pEICCTOHHMH i GT UeRTpa TH

|
o b{ [ — L /II,’ ‘A
__f—‘l' .y }
E A % z
_f y I & ¥
C_e Ll
P g | L A 1]
l 7 l ? %
2y oo e o 2
Pue. 312, Pre. 314 Pue, 314

H* m
ceuensd papugeTcs 2 ]/-4——5;’, moayuaem a8 ofpeleiendsd

CJELYIOUeS ypaBHeIHe:

L
r—Y ;- ¥ '
F]

—on(r— v TL_":) —F. 0

Tlonbaysck paiou

mF=5—-—de—_— R‘i_—F=2r S ——dy—F=
hy

g ni AR S R A AN fﬁi)*_
V i—i=l-gm— 538 " mig) Tm\#
MBI DOV HHM



314 KPUBLIE EDYCET [rn

I70 eCTh GhICTPO CXOASUIMMCH pel, M3 KOTCPOTO BENHUHHY 11 MOKHO
JErKo BHYUCAUTh ¢ Kakofl YrOAHO TOYHOCTBIO.
MoxHo BHzeTh, YTO UpW BeUUCAERKH M B3 ypaBHeHud {(d) BeTHuHHA
HE M3MENHTCH, eCaH Bee 9ieMeHTH d F YMHOXKHTE A2 HEKOTOPYIO [OCTOMH-
HYIO BEJHYRHY, TAK K&K B 3TOM CJAYUae HATCTPAN ypaBlienis (d}y 1 pito-
Wajb  TOrQ K€ ypaBHeHna YBeHYaTca B O1[10M A TOM K€ OTHOLItHHH.
M3 storo cnenyer, uto sHauepne m, TONYYEHHOE A1 KPYTOBOro fIoepen-
HOFG Cceqennd U3 YpaBHenHs (j), MOXHO IDHMEHHTb TAKKe 315 3MIKICA
coceMu Ay h,, TOK Kak B
TOM CAYYae KKIaR IeMeH-
TapHAA NAOLLA LKA, NoaAYyeH-
BaA ANA  Kpyra, JAOAXKHA
ObTh YMBOXERE Ha MOCTOSH-
HOC OTHOLeHNE A /.
Biiuncrenne wurTerpata

8 ypasBnenny (4} HuOrAa
7 MOMCHO YNMPOCTHMTL NYTEM Je-

Jenin 10NePeYyoro ceyerna

Hd HECKOMbKG YacTelt, HiTer-

PHPOBAHUA KAKAOH YacTd W
CAOWEHUA Pe3ynbTATCB 3THX HRTErpHpoBanufi. B3gn, HaATphMep, no-
NepeuyOe CeueHHR B BHIE KDY TOBOr0 KOAbHA € BHENTHEM JHaMeTpoM ki
BHYTPEHRAM AHAMETPOM A, M nONb3YSACL YpaBHeHueM (]) A9 BHEIIHEro
N BHYTPEHHEro KPYToOB, bl HaBJeM AnA KOAbUEBOro NOREPeyHOro
ceyeHus:

T
e H‘\%) WL(%] +H (k)

Taxiy #e cMocofoM Mbl MOXKeM PA3BEPHYTE (OPMYABL AT NCHEepeUHE X
ceueis#, nokaszanHelx Ha pHeyrkax 312 u 313, Koraa seanuuiia m
8biYHCIeHa, TO 3 ypaBrennd (200) mur gaftaes ¢, & u3 ypabaenns (212)—
HanBonbmee HallparKeHne, :

Yparuenue (d) gsagercs ocuoBol fas rpaduueckoro olDefenennd
BENWYHHLL #1 B TEX CAYYANK, KOIAA (pOpMa [I0TEPeyrioro Ceuedta e mo-
KeT GriTh MPOCTO BhpAmena aHanuTHueckn, M3 ypassenna (d) suiHo,
YTo OPU BHYHCIEHMH MPHBEICHHOH MIOWIATH Kax<IYIO 3 ERENTAPHY

- F

f&
b

Pue. 313,

AnoU@aiky HyHKHO yyMeqbIHTE B OTHOUIEIITHHA ;L-__?-’f--y- . 3710 MOKHC CACTATEH,

COXDAHAA IUMPHHY SNeMEHTAPHBIX OJUCOK, HO yMeHblIas HX JJHEY B
YKasanuos oTHowenuu {puc. 315). Takum nyTem NOJY4ATCA BALUTpPH-
XOBaHHaf MIomalk HA PUCYHKe. Pazpocte Mewiy nacwaimm CDF u
ABC azer npuBelesdyio nnomaib mF. 3Hag 9TO, MOMEM JErKO BLIUHC-
HTh BENHUUHHB 41 H e.

Ay P. 3afteu, NOCTYNAsd TAK, KaK H310meH0 B § 78, Mul

791 YACTHHF CAYYAH HITHBA KPHBHX BPYCHER 310

Tak xax zuavenie mF Nonyuaercs Kak DA3sHOCTE ABY X ILTOMIaNeH, T0
TOUHOCTh Pe3ynbTaTta OKa3LIBAETCA HH3KOH I METO deT auib rpyfoe
npHaGamKEHHE. ['opasio Sonslian TOYHOCTE MOMKET ObiTh HGAY SE1A MY TEM
Jededns HolepetsHoro CeneHild Ha HOTO0CKH O,ELHHEIKDBOFI LIalHHbI H 3a-
TeM TPHAEHEHHS MpaBuaa CHMICOHA BMCCTO BLIYHCJTEHHS HHTerpana
ypaBhenna (d} *).

Teopust KpuBuXx OPYCLEB, HATOXKeHHAS Bbulle, TPHMEHALTCR OpPH
NPOEKTHROBARUY RodTeHuly Kplokes®). Tla puc, 316 usobpaxena pabo-
YaS HACTb KMOKA DOCTOSIHHOIO KPVLOBOre MONeNeyHGro
cedenns. [lpeinonaraercs, Yto BepTHKanbHasl cuiaa P
npoxoAHT Yepes uenTp KPnBH3HE O ooy Kpioka. Hau-
fonniice HOpMaabiioe HaNpsoxerHe oT u3rvba wmeer
MECTO B IIOMEPEYHOM CEUEHHH, nepnedAnKyagpHOM Tpy-

HalijeM, HTO H& ropu3AoHTAIbIICEe ICTepedHoe cevenHe
KPIOKA AefiCTBYIOT PUCTRIUBAWAS Civa P, IPUAGKCHEAA 2
B u&KTpe TecTk O IOREDEUHOrs cenenns, ¥ H3rubaomui o . 15
moMent M =-FPr. CKIainiBas HaOpsmxeuud OT CHab P H

uarufaomera MoMenta M M noaesy€ach ypasHerreM (218), Donydaem

Miy—e  F Py

T Telr—y F T fmir—wm’

Ipymesas Ty POpMYIY K naufonee yAa1€HHBIM TOUKAM, AJTA KOTOPHIX
y=-h/2, MH uaiied, yro
F oA b h

max~ [ 2;;;:! t‘Tmin":—‘,’—‘ﬁ 2y "

(291)

Buzio, aro ukcneHHO HauOOJgbIIee HATPHMEHUE eCTb PACTArHBAIOIIES
HaT PAMKERHEe Ha BRY TPEHHEH MOBeP XHOCTH, KOTOpOE oMY YaeTcs Y MHORIE-
nHeyM nanpsmenud P/F HA Kosxpdunuenin nanpImeriun

h
k= -QEITI . (222)
BeAUHHA KOTOPOro 3asHeHT ot eTHotedns /2y, [lonb3yack BuipaXeHu-
en (220} 218 ar. gaiilem, UyTO Lo M3MERSETCH OT 13,5 a0 15,4, B 10 Bpems
wak 2/ 2y usviepsiercs ot 0,6 1o 0,4%). Buancienne ganpsikeHdil B Noab-
EMHLIX KPIOKAX HETIPABHALNAONG COUeHU T MOKHC BHIIONHHTh, eCTH One-
JeduTh 1 Opn nosomH npaeria Cunncona *).

Uy Mpusiepsl Tsiax prancasanil gaun e crathe: Ao M. Wah i, I, Appl. Mech.,
Ton 1R, crp. 238, 1006,

21 TeapaTilieCiiug Ir 3IHCHCPIMEITATHIOS HUSTeIORAHHE TOIBCMEBIX  KPIOKGE Gb110
cieaae Hawmoratiof duanveckont sadopatopuet 8 Anwrmmn: e, Ho J. Gough,
H L Cox uD G Soapwitn, Poe Inst, Mech, Engrs. {f.ondon), nex., 1934

_AloH cpanuedWA TEOPETHUBCHIY NARPAMKENHH B KPIOKAX NPHMOVIOILHLI O TONEPENIGNG

CRUBHHAA ¢ IKCIEPHNeNTABRENY pesvasTatanicd, K. B 6t t ¢ h er, Forschumgsash,
Ne 337, 1931,

3) Tt A72r=0.6 ROsDDPUNMENT £ wueeT HAMMOHBLUIRE 3HAYEH[E.

% Dror Metod omrean A, M. Wahl'en, nutapos, wa crp. 313,



B1i KPHRLIE BPYCLA frn. «n

JANAHH

1. OnpeneanTn 0THOWIE e YACACHHEY 3RAMRNAM Ty W T ANS EPAROTO Gpyca
AP AMOYTONRHON [IONEPEYIONG CRUBITNA NP1 THCToM Harnbe. ecai r=12 cx B k=310 cm.

Umax
me

=I,81.

Omesr.

2. Pewnrte TpEABLIYLULY D 3a4a4Y LA KPYroBoro MONCpeyfioro cCytima.

_LI807_ o

Temgx | _
b7

Chnaet, e=0,0% on, L
T

3. Onpeaeants passeplr &, 11 b, AB¥TABPONOTO nomepenitore cevenna (pac. 313),
aTo012 Tpap H T TPH 4ICTOM narnle Guan aucneHno pasnet Mexay cobof. Jane cae-
OyHOMHE pasMepsl: £, =3 oM, ry=4 e, r,=0 o8, 7,=7 cu, B=1 . b+ =5 ca.

Pewearee. V3 ypasueunst (212) aveew

2

f—rl-—e: -rz_;f":["e

e
r

113 ]
Fr 3 y Fa
OTKYV 1A
’ 2rir,
F— = = 1 = =1 ,2 fal'
mep Lo ey
MoAcTaBANA BMECTO M BRATCHHC |1} H 3amenas, 9T0 I'==7 rM®, Opayvann
7
2= : 6 7
&, 1n %—H 0 E-HS — b, In %
CTHY 14
. 7 7 G
Eln—-Ld—8) 10 mem o — |1y —
” gt CETE “3
“4an

| _.
E 0,288p, #0,154 (3 — h=1,667 — 0,406 =<1 261 cw,
|

) e NIy b, =367 r, By=0 — 3,67=1,33 ra1,
—l.A—I
Wl ycccs, W
é/:_ql i%_;__._if 4, Qmnpeaexnt. pasuep B, Tamposoro  couennaA
— ! [ (porc. 32y raK, sTolN O, ¥ G, TER TICTOM parnfe
MIH GHCTENIO PRI Medy cofofl, Jdaxk Coelymngne
Puc. 317, pusveps: 1 =3 M, rp==7 o, =4 o, hye= 1 oM

Cmaem. b,=300 n.

3. Onpeteatts Ogugy 0 G,y 200 KPOKL THERELOHAATMIOND NOGEPEYHOT 0 CEUCHNA
min, MPeICTaBASHIore Ha pue. 307, ecan P=2000 ne, by=4 wa, b,=1 cu, r =3 ca,
re=12 ¢

Perwnne, Vi3 ypaBredng (g) Hueen

—_— = r — me— 22‘5 _22’5 ST
LS S v TRS VR R
—g g — N
Painyy 0CH fipyca Oyaey
bt
=g, 3 B e

807 REROPMAIIA K2RBLIX RPYCLI O T

Mozromy =088 ~n, hy- =r_--e-~-r|---5,?'2_3:.,_?2 oM, fpl gemre—r ey 12—
—5,79- 06,28 rat, Fe=102,5-088=19,8 ca®, M=Pr= 13200 gz cx. Hanpsxenns o
uargfa n3 ypasnesnid (212} pasus

_ 13200.2,72

O nax= 083 =604 xz'ca’,
. ?{10-6,28___ UG xreat
T ™= 19,82 7 " o

K aTum HANpmKEHAsM OT 83ru6a HYMHO TpROASHTL PABHOMEDNIO DACOPEeICHIIbe 11d-
apsKenra ol pacTsrveawilell cnasl P, papame PAF=900022.5=89 xz/cx?. TorAa

0auLle HaNpHMCHHA OyayT *jg
0 g = S04 3-E0=603 xe'caud,
Oppiyy—= — 34489 =— 200 xefon®. _
T
6. Halitu sanGo.biiee valpsmente B KpIOKE KPyFoRoro i f |
NONEPEYHOCD CCYCHUA, £011 IHAMETD [ONEPEYHOTO  Cederds
h=25 cM, painyc ocH r=2.5 i u P=400 «e. _F—aﬂ-
O, Gyae— | 148 rafca®, | -
7. Hanyh Oy 0y &8 KPHBOro Opyca KpYroboeroe no- z
[EPEUIIOre Ceveriif, HaTPYIKBUNICIO KAk NOKA3ano na pic, 318,
ccan =10 e, =10 cat, a=10 car . P=2 n. Puc. 318,
Onisenm, Oy, =03 efen? Gpy= — 266 se/cu’.

8. Powurh  npeIMAyiyle  3diddy, (WErdd, YTC MOnepedqHoe  CeUcHRE A
pumeeT  Gopay, [OKQ3&UYK WA prc, 312, Co CaeAVIOMMML  PAIMe[ME:

rym=D My =1,7 i, ry=22.0 . bp—10 ¢, b,=2.5 cs. a=10 cu, P=1,6 .
Omicm. Opax=221 wefca?, Oqa—=—114 wziem®.

%, PeiuutTe sagauy 7, O0J3rag, uUTo [UNEREYHOC COICOKE fgit aifslercs Tpanenom-
AATEIbIN, KaK Ha puc. 311, ¢ pasmepamu r==b cu, r,=10,8 cu, b=5 cu, b,=2.5 ca,
a=0 n P=125 m. _

Omeein. Ogya, =046 raftat”, Oy =—380 xe/ca.

80. Hedopmaunn xpuouix O6pychen

Hedopmauny kpupeix Opyches OOBMHO ONpelefAioTes MPH HOoMOmMH
Teopens Kactunyaro '). Haunem ¢ npocrtefimero cayuas, Korla pas-
Mepbl DOMePeyHOro ceuent s Opyca Masel 10 CPABHENHIO ¢ DATHYCOM KDH-
BU3HE ero ocn 0. 3 aToM cayuae MameHeHud ¥Iaa MCHKAY ABYMIH CMeX-
HEIMH NOIEPEuRLIME CEUEHHAME OfpefenseTcs ypasneruen (214}, ana-
AOTHUBLN ypaBHeHuo {3), cTp. 123 jas opaAMweix OpycbeB, a sHEpris
pedopNallEY UPH U3LHOE ONPCASTAETCH YPaBHEHHEM

A

\ 087,

5

(223)

o

(/=

By Cmoerp. 277
2} Caygan, & KoOTIpOM Pasmepid OolepeynOrd CEYemia HE MaIW, DaCCMITped

B zalaue 5, cTp. 325,



218 KPHBEIE BPYChA [ra. xh

B KOTOPOM HHTErpHPOBaHHE PACTIPOCTpPAHSIOTCH Ha BCIO AMHHY s Gpyca.

Ypasuenne (223) avanornuno ypapnenmo (190} 1% npaMnx Spycees 1)

11 lepeMellieHue TQUKH NPUJIOKeHHH Kakol-nubo cuaut £ B HanpaBIeHiH
. CHALI paBHHETCH

—

‘q..--i- 6_6.{
—ap

B kayecTBe npumepa BC3bMEM KPHBOH
Spyc MOCTOAHHOrO [UMEpeyHOro CevYeHus,
0Ch KOTOPOTO DPeACTARISIET YUeTBepTh Iy TH
okpysHocTi {puc. 319); npuuyem aroT
Gpyc HMWKHEM KopuoM A, HMeomuwm Bep-
THXANbHYK) KacaTelbHVIO, 3ajeNaH, a Ha
APYroM KOHLE HATPYKCH BEPTHRATLHOH Ci-
aofi P. MaruGawonmui movedt B Kaxon-nuto
NOTIePeUHOM ceueHHn mn pasusaercA M=—Frcos ¢. Tloacrasnas sto

o OU .
B ypaBHEHHe (223) M cocTaBisia BhIpaxKeHHE MPOH3BOHON =5 , HALIEM

BEpTHKAJLHOC DepeMellgnHe KORILA B:

7
A B 2 s T
Mg r drp=§7;5 Pricos g dg=" 1.
{

O — pa]
e L

§d (Mrdg 1 dM ! Pt
—dF ) EJ] TET, R

Has COpeleNeHHs rOPYIOHTANBHOrO NepettelleBUd KORLA B HYHKHO MpPH-
JNCAKUTE PHKTHBHYIO TOPU3OHTAALHEYIO Ci1y (, IOKa3aHHYI0 Ha PHCYHKe
nyeEkTHpoM. Torga '

M=—[PrcosptQr (] —sing}j

g‘gzmr (1 —sing).

rOpH:iOHT&JTbHOE nepeMelenye paiHaeTCs

oM

z

(S N

7
5 :(aU) __g_c.-@i%m_;
1 C%T@fo:a'aqﬁ 2E7, TEJ

[Moacrapasa Q=0 B BoipaxkeHue 1718 M, nonyusn

kid

T
a.sﬁﬁl“jpr” cos @ (1 —sin¢) dg-— ;J '
i

'} B cayuae TOHIAX KPBBRIX CTepMREH DOTeHUnaabHOl SHEpTHER OT MPONOABHHN
H OGUIDenHbIX CHO MOMHU tpeHalpetb, OM. orp. 320,

%0] LESOPMAIIME KPHBHY EBPYCHEB 319

Toxroe Koastto. B KauecTBe BTOPOro mpEMepa PACCMOTPHM caynad
TOHKOTG KPYTOBGID KOJBLA, DacTArHBAeMoro  AByMS8 PaBHBIMHE 4
APOTHBONQIOM UMY CHNAMH £, NPHI0HKEHHBIMHE 0 KOHILAM BEPTHRANb-
HOro jaamerpa (pRe. 320). DBenencTBue cHMMeTPUH MOMKHQ paccMor-

Pue. 320.

pEeTh TOABKO OMME Kranpakt (pruc. 320, 8) W BRBECTA 3aKJIOYe-
HU{e, YTO B NOMEPEYHOM CEUEHHH MMl KacaTesbHbe YCUMHA OTCYTCTHY-
10T, B JeficTBYIOT TONbKC PACTArHBAaCINAR cHsa, pasuwa P2, W uard-
Garompit moverT M, Benuuuua 3T0r0 MOMEnTa 9BAAETCH CTATHHECKH
neorpedenwMol B Mower ObiTh Haligeda NpH MoMowmi Teopembr KacT-
auano. Hz YCAOBRA CHMMETPHH MOAHO 33KaMGHTBE, YTO HOMNEpeqHOC
ceueniie ma NpHU u3rube KoMkma He nokopaunsaercd. (lefoBaTenbHO,
nepeMeLIeHHE, COOTBETCTBYIOWee H3rHdalctleMy MoMeHTY Ha puc. 320, b,
pPaBEO HYJIO H

o _

ahi = O (@)

eae {7 CTh MDTERNUANBEAR SHEPFHS pACCMATPUBAeMOro KeaapaHTa. [na
Kakoro-nu6o nolepevHoro Cedennd M, 1, HAKJOHEHHOTO MO% YIJIOM @
K ropH3OHTAABHOMY JHAaMeTpy, Warubawoinui momenT pasHaerca ')

“1‘1 _ ,"'Ho — #g- ! {1 — C0s8 (P} {b}
aM
di,

[MozetaBaan sto B prpakenue {223) Zag voredunaibHol sHeprud H

L MoMesT, ROTOpBIf CTPEMHTCA YMenhUIMTh NepBOHAYAALHYR KpubHidy 6pyca,
CuMTACM TORKHTeMRHERS,



320 KIMIBLF  BrYChA fen xi

NO/B3YACE ypaBHETHEM (a), HAaX0auy

7
4 (Mede 1 [ s _
V=g, ) =, T 5 W oy, ae=
0 1
| 4
=U2S[M — -"(l—-COQ(p}}.r"dtp
0
OTKY 2 _
M, = ( | —2)=0,182p7. (224)

[loacTaBngag B ypapuenue {b} [roayyaen

M= L\coa W -%) . {c}

M3 sToro sutpajkerns MOKHO ONpelesiTs #3rudaoiinil MoMenT B 1I000M
nofepednod cevernn xkoasna. Hauboarunll uarubaomui moment Oy aet
B Toukax npanoxenusn cun P, [loacrasnsg ¢=w/2 B ypasHeHue (¢,
HAXOLHM

M == _512= —0,318Pr. {295)

3HaK MHUVC YKAIHIBAET HA TO, UTO H3THBAOmKHE MOMENThH B TOUKAX LPH-
JOMEHHA Cua P cTpevaTen YBemiuuTh KPHBH3UY KOAbula, B TO Bpems
Kak-poMeuT M B cedeHitd mn CTPEMUTCH VMEHBIIMTEL 3TY KPHBU3ILY, H
K0ablo Oyler HMETI: upH narue ¢opMy, OOKA34HHYIQ H3 pHC. 320 i
Y [IKTUPOM

YBearueHye BePTHKAJBHOTO AHAMETPA KOJIbUA TAKMXKE MOKHO Q-
PeACTHTL [ U HosoUin Teopemur Kactiwanano. Hoanas sgeprusa gedopwa-
IHH, HAKONJEHHAA B KGAbLS, PABHAETCS

.’H”rdtp
2Ld,

=4

DC—--"".:u nal m

lipHuen 37aveyre M cnpesensieTca no ypaBaeH#o (¢). CaenosatvensHO,
yBenauuenue BepTHRATbIOrO AHAMETPE KOIbupd paBHO

T )
dU 4 [ dM P A
a'__ii'j'?'_’}:-Tz \ M d—!;-rdq.a 7 5 L\CO"& Li’,‘—-—?) do=
i1 [N
LT ENDT g9 P
=3 ey ;J_,"'k’HgEJ;' {226}

ROY IFEGOTMAIINR KPIIRhX BFYChEB anm

ILna onpenenenns yMeHLIICHHN FOPHIOHTANBHOTO 1HaMETPE KOMIbIlA, N0

KazapHoro ua puc. 320, cAeilyeT MPUAOKITE K KORLAM TGLO 1haverpa

JBE [aBHMIE K NPOTHBONOAONKHO (ANPABJIEHHBE DUKTHBHBLIE CHMbl Q.
at

Torza, Bwmiumncais (Eﬁ)q o» HaBlles, uT0 yMeHEIIeRHE TOPU3OHTANbe

HOro QuametTpa Oyaer pasHo *)

s=(z—3)7r

137 £ o (227)
\‘ Fa -' z

Taacnioe soaeuo. Fen PARCPE OOMCPCATore CeneHud KpHBoro Opyca re Masus mn
CPABHETHIO C DAIHYCON KPHHHMAHI €r0 08, TO 1enBraImun OpRIATE B BCHMIHRAS ne
TONLKO 3nrepTrHio AegopmaniE OF HATROAIWET0 MOMENTA, (10 TAKHKE K SHERCHID nedap-
Mali 0T TPoJoNsHEY 1T TOREepedHX 1. Makeneuue yraq

MEXULY A8y M CMEK HMHA ceqelit i jpue, 321 orvasbicrsim )\'Q
rap A, wa ocwoBamum  ypanketad {213}, pasnmerce M 2t
) R
M d(( A A N -
Ad M L iy
YT T Eer ~
Y
mpH sToar pabotd uarnbawooyX oap A La8 anevchTa, 3 1_.;:1,“'
KJMOUCHHOD D MERTY ARYMA CMORCHBIME CRNBIINAMI, PARHACT- L
ca Lif
b
Ag2 ds g
Alf =—MA dy= (e
2 2FFer Pure, 321,

Mpodoacnas cuna N BEIMBAST YIAHHCHHE 2AEMEHTA MEKLY IAYMA CMEKHLUMT COqaTT-

A ds
AMp B NanpapaeHpn ock Opyca, pasnoe 7 b yHCTHYHBACT ¥ToA4 dip Ha BeanuRRY

Nods
{vpamuenne (219)). PaGota, coBepnisenasn ciiamu N mpu 3T0M nCpeMenteul, Dab-

FE¢
NEds
(08214 N 2——[_:3- Kpmse TOro, ApH IepenMelicry oT IeNCTRRS OpCAOMRIBIX CIRT N n4paMn
MMNds
cir M Gvact coRcpuicna oTpHLATCApHAR pafioTa: — TE CRCAORATRALHO,  HOAHAT

SHEPTIH, HAKODAEHHAA B anevente Opyca uph AciicTaun el N, pasuaercs

A%ds  MNds
W=5rp ~ g, (e}

Flomepennan cna € NPOTSHGANT CABNr OIHOCO OREPENNOro cenenisl OTN0CIITeT
al) ds
£FiF
o7 (e phLt QOTEPEHHOro cedenns (on. ypadliegre (217 ). CouThercTsy olilan NOTEHUHaTb-

Had Blleprﬂﬂ PHBHHL}TCF{

un ApYTOro Ha BEAHHHBY , fae o ecyn mHoTel™mdal  wosbpHLHoHE, 3ABHCRMW

I‘ii.ls‘:':'_""_ .-_ " . 1f)

1) Boenstad MooTHOoS HECASI0BMIHE KRVIOBEXY KOTel, aNoImlaxdl mol 10A0raHes
SLTHAIHOTD POAR Harpy oK. Buao cleaano O B Bitzeno nocro corpydnhikos ..
E(OCEI’OM- Caananie pesyaeTarl X Gy OB EORUEN  raboy RONMEUIES # KHiTe:
Bieczenn sud K. Grammel, Techmizxche Dynaunk, 2-e qaz., 7. 1, <1p. 362—
345, 1853,
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Cranpaomas (d), (&) u () o aarerpapy A 0o BoEA AnHHe Gpyea, TOAYTASM NOIHY K HOTGH-
UHAMBHY K SHEPrHIO KpuBcre Spyca;

&

i M? N3 My ] QQE

L=S (2fEer+:?":"-f - E*zm) as. (228)
g

Bocnonwsyemcsn STRM YyPaBHEHHCM ATA DEILCENA 3a3aul, MPElCTaRACHHON Ha prc. 319.
[ipryuMan vanpapaenia, yKasatHbe va puc, 321, 3a TOJOKITETBIEE, ME HMEEM

M= — FPreosg. AM=-—FPcooeg, Q=Psing,
rae r — paanye ocn Opyea. Uoderanans s7a anasenns o vpaererue (228) u npuMenss
Teopery KacTBIRARD, HaXOIMM BEDTHEANbHOE NEPCMELLCHEE TONKH B:

b

6=%=f—£ C Y ot qbEsinzg ) sg=m i (L 0E I)
e TS G st Jde=ra (S —
£
Ecin nonepennoe ceverne Gpvea PeACTaBASET TPAMOYIOJIbHUK UHPHHON b @ Bbico-
TOH 4, TO, TOMBLIY ACE AR ¢ OpHbyAcenssm 3Hanenuen 2%12r (oM, crp. 311) b ipuuy-
mata==1,2 B £/G=2,6, HaxolnM
ALils ( 17 g 12)

TIFE\RET
Cenn fi Mann o cpaziesnio ¢ £, TO BTOPRN WIEHON b CROGKAX, PeICTARIAOUINY BIEA-
HUHE 1A nepevemtenite i & W Q, Momun Tpedeldpeyb, B 1or1a M RAACN K DaHeS oIy~
UEHHOMY VpaBEERIG (Cv., oTp. 318)

Wanoxennan sillle Teopus pacuera TORCTHIX KpHBHIX GpychbeB 4acTo
OPHMEHACTCS NIPY BLFIRCAEHHHM HAOPAMENi) B TAKKX 3/18MEHTaX Ma-
IIKH, KAK 3BEHLA LCHEH i IPOYUIHHB
(puc. 322). B aTHX Ciyuasx 3aTpyIie-
Hie BO3HWEKACT NPH OTRICKAHHH 33KOHA
pacnpelelents JaRJendil 10 NGBEp XHO-
cti Opyca. 210 paciipelenenie JzB/e-
HitH BaBIHCHT OT BIMUMHEBL 3a30pa Me-
WY HOITOM W KPHBLiM Opycom. Y oRie-
TBOpHTEILHOSC pEIIenne :SH,ELEI'-IH MOFKHO
MOIYyHHTH, TOALKO OOMb3yAChH QiHoBpe-
MEHNO QHAMHTHYeCKHM H SKCOepHMeH-
Ta1BHBIM METOa:i it HeoHAe 10BANUs ).

Hagrysil edyuait npoymuine npa-
MOVIOUALAOMO nelepeyHero ceyeniy
(pue. 322) 611 Bechaa obcTosTeIbyo Hecaeaosan B} [pu sToM Heeneso-
BaHMY NPelNQ1aratock, 4T0 3a30D0R e CYUleCTBYET H Utd 60aT — albco-

1) O TeoperdeckoM fCcieloBanny 3aaa58 ol Ho Rejssner Jahrh, wiss.
Ges. I Luitfahrt, i998; tawme J. B ek e, Efsevhauv. orp. 233, 1920: . Bleich,
Theorie und Berechnung der eisern Brlicken, crp, 236, 1924, Blumenield,
Z. Ver. dent, [pg 1070 Baumann ras me, erp. 307, 1904 Drenepuristh GpIIH
caeaaist Ur. Mathar'ow (Forschungsaria, 306, 1925); eM. ramxe DL R 3 k1, Aduccepra:
mas, Danzig, 19200 precss, Z. Ver. dent, Ing., r. 85 crp. 2173, 18911 M. Bopo-
0 a e 3, Masecrun Kgekexoro noagrexnmy. nu-ta, 1910; E. G. Co ke r, Plhotgelasti-

city, J. Franklin Inst,, 1925,
B H.oRejssner and F, Strauch, Ing, Arch, 7. 4, cip. 48], 1033,

/

_80) NESOPMALMA KPHBLIX BPYCHLER 323

moTHe TBepant. Haufionbmpe pacTarupaomie HanpsaKennsa UMeT VMec-
TO Ha BRYTDEHIEN MTOBE)IXHOCTR B [OMNEDEYHBIX CEYEHRAX, TIepneHIHKY-
AApHLIX OCH Opyca, UX RelUynHA MoxeT OLTh NpelcTasiena QopMy.1oM

8P
gy = Tt ' {8

tae P ecTr monHas PACTSTMBAIONIAA CWJA, nepelanaeman  Opycom,
@ — YHCAeHEbH Kos(apHUBeHT, saRUCAMMKA OT OTIOMIEHUA r,/r,, HAPYXK-
HOTO PaaRyCca E DHYTPCHHEMY PAABYCY MPOYUINHH H { —— TOJULHHA DPO-
yIIMEE, NepneniuKyJspHas nacckocTH pucynka. [lpu rfr,, pasHoMm
2 w 4, suanenunr o coorercrrenno pasent 4,30 v 4,39, 3uaueHyn Hanpa-
KeHHl, noayuaeMse o gopmyne {g), vAORIETBOPHTENLHO COTNACYIOTCH
¢ onbitaMu 1),

Tecpua Haruba TOHKHX KOJEL HALLAA NPUMEHEHWe NDH pacuete KO-
Jell $o3enska B KORCTPYKUPNX 83PCNAAHOB *) B iosel KECTKOCTH B
TOIBOALMY J0AKax’).

HDH BE/YHCMERERDN HC[bOpMHIJ.ﬁﬁ KR L 5p}’CbGB FEl QOMBAOBANRCEH Q0 CUX TIOP TED-
pemoil Kacthinauno, Ho 37a 3afada momes GhiTk pelieny, KAK B (7yuae ApAMaR OpyCoes,
Oy ToM BECHEHHA Q)HKTHBHHX cin. Bruacienys ocofednn YIPOIAOTCR B CAY94C TOHKHX
CTeMREAA, KOrlA MO0 Npenedpeds BMsIHeM ka jepopMaliy TpolobnsiX # TOTeped-

HuX cua. PaceMmorpum crepasens AB (phe, 323), sajeranubifi Ha Komile A W Harpyxmen-
HLI B ero  {LTOCKOCTH  cHMMeTpHE Xy Il1a oiopeleqcHHs  MepeMeinuHid

gKonua B paccuorpul Seckowesho Magoe NepoMeienne BC sT0r0 KOHLA BCAeICTRAL (13
rufia saneMmenta ot cTepmua.  [loanavacs oo
vpagneanen (214) sar onpelenenns usnMcHe 54 o
THH ¥.T4 hlE}K,‘Iy .’LB‘_-,-'HF! CMEHIThi ] TlDi'[E'pE"i- ,

HEIMH CEYCHTIRMB nt 1 71, HAXOZNM BE
== Mds : i
BCO=——1». £} %
El, . o
Fi

3amenas, yro GeCKOHETHO MATsld TReyrons-
gk BCD noloGen Tpeyromauxy nBn,, Ha-
XOUIEW TRE CUCTARIAIDILEE 3TUTO TIepeMeure-
HHA:

e Mds __ Mds I, z, |
D= = (Yo— ). DB="r (x, — . (i) .

EJ, 0 Ef, 70 ! Puc, 323
Dol MOIVanTh AR COCTASN IONLILE TN G TepeMOrien 1 ©oHua B, Mbl TOUMKRA SHIdb
HPQCYMMUDDIBETE SUSRMEHTADNRE NOPOMOTEHT A 4} BAR HCEX 3ARMEHTOR CTERMRIA. O5a-
JMM4Tan 5TH COCTangnEILHE T-IE[JEB SO D CHHTAR WY TOAOHBETIEIbELIME, 01 OB

DO Cr. Bierett, Mitd, deet, Materialpritfungsanstalt, Spec., No 15, 1931,
Meeneqoaanie npoyiiny GoToy npyriy Merteion Sma0 ¢aedane K. Takemusra u

Y. Hosokawa, Rept. Aereniaut. Inst. {Tokve), 7. 1&ctp. 128, 1926, cm. Tamxe

MM Frochi and H.N H i 1L ), Appl. Mech,, 1. 7, erp. 5. [0, B nocaenen
CTATLU HCCAELOBALO BARSHIIE 383008 MY CONTOM ¥ OTREPAHEM.

) Cv. W.Stieda, Luftfahrt—Farsch, 7. 18, vrp, 214, 1941, Anraudoxnit mope-
rog ¢m, Nat, Advisory Commrm, Aeropant. Tech. Mem., Ne 1004, 1942, om, takme D, A,
DuPlantier J. Aeronaut. Sci., v [I, crp. 126, 1944 R.Benjami rav
we, 7. 19, cTp. B3, 1852,

) BeckMa nn/noe HoCed0RAHHE TARHX KOO8/ MCee 110 HaitH v kaure [ @, [1a
RoBrHY Y, C1pohTeabndf MeXanmsd kopafiza, Mocksa, 7. 2, crp. 1—816, 1947,
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COBNMAAGIOT ¢ MO0 ATERRHLIMD BAT DHILVTEII ML wopil xor i, oy wach

]

e

Mds o as, .

b= 'S E7, ¥y — W, T»=j‘ —E—j;— X~ X) il
0 £

Paccmarpueas, sampumep, wpencrasaennuift wa pne. 319 CTOPIECHD, 1TMCEN
M=—PFLressgp, yy—y=r(l —sing@), x, —x=rcosq
[loacraeansa s ypabkcane (j} o swtioanad NHTErPHPOBAHIC, {0y =aeM PE3YM. TaTH,
COBNATGIOINNG © PESYALTATAMIL D0IYTEHHLIMI 3 C1p. 310
M3 ypasnesRid () Biio, aT6 80T M TPILTONO K KAACLONY S TeMEHTY CTEPEIIA

5
o TOOMOMOHT 9TIX pacnpelencH-

{
QHETURIIY IO COPIIOHTAABHYIO CHAY BEINUHHROK) F7
-vx
RX CI OTHOCHTETL O KoHa B jacT snaueniie nepckeneuns &, Ecii RMECTO ropHaoy-
TANLHBIX CHY BO3bMEN BEPTHKAJLHBIE (PUKTENHME CHabl TOR Ae  HITERCIIRROCTH, TO
MOMENT 510X Cil] OTROCITeT0 Konna 8 gacr mepememenne o

3A0AYNH

L Onpeiemite RePTHRAIELOS TOPEMCILEIME EONLE f3 TONKOT O KPIBOTO CTCDHKT,
IMCWITETS TOCTWAHHOE TOMEPEiion CUMERMe 1 ook — ANTY NMOOVKpyrd  (puc, 324),
Priapaye, 30epria Sefopsanl narita parageTes

Lo

e A dy { PRl —cos qi® e do
=) EET ) 2E T, '

Ll y

Iporut pa kome [(asAeTca

+
T

i 5___?};_ byt q . o ._37‘ o
P'.IC, 321, _d!:‘;_"ffzu il — Cus i) ﬂq“?ﬁ—% N

2. OupereauTh TOhHIOHTZALHOE TEpevelickne koutla B B mpequlivuier 3azave.
Omgonn. & Spr3
SR i —e—
e, :

3. Onpeleauts YREIIMENHe paceTOANIA Mewly Konuavn A § 1 TOHKOTO Crepis
NOCTUANNIOND MGNEPLMIOTS CeE T, cOCTOMIMErD K M hoayxpyra 0 o geyx mpa-
momsrelptlx vracrtres AC w BD (prc. 325).

208 I

T )
Omapin. Semgmp e br | S P 2220 *} :
’ PR l\ o ! Rl : ;

4, 3neHn, cOCTUNIMER 13 ANVE MTy Py T3 3t ABYX NPAMOTHHCIHDIK VHECTKOB, PAc-
TAramagTea 18wy PPHEADAL, HO TDOTHBMHIOAOH T CHVIEME, HANPABTelIIEMY IO LBep-
THRATRION 0011 CEMMCTPo (e, 326). Onpeaetire nanboanmmil warndaonut MoMonT,
Uoarad, W paiMepsl NONSPLYKIre CETERHA MAnM TI0 CPABHCHON C paiTyios f.

Peene, PaconaTineas o1y 4erhepth ssena tpre. 426, &), waiile craribecky
nrean peaedimll sonent M, 03 T0r0 Yeacens, STo MOIEPEUNoe Ceesile, B NOTOPCN Teft-
CTBYCT YTOT MOMENT, TPl Aahopyinsis e nosepayhsberes. Torda '

5in IEGOPMALIHT KPHBRHYX BPYChER 323

3ancgas, uTo 448 MpsMoadreliHoro yuactka M=M, a 1a5 KPHRONHHEAROro YuacTxa

F
M=M, — 5 (l — cos @) v NPUNEMAN BO BHIMAHWE TOABKD 3IHCPri0 delpopMaLdn
KarHGa, naxongm

T
; 2
d.-{_,." il { 1 N 1 5 Pr . 2 }
—_—— = —— B T ———— M, — = e rd =_.[)'
dM, dM, QEJeS M-ndx_FQEJZ a 5 (1 — cos ) P
G i
OTKY 1A
Pr2a—2
M=
Mpn 1=0 570 pelpawesnc copnajact c ypasaeHucs (224), GoaydcHHUM panee AnA
iZ
b4
4 2 y Zf
i
£ J
i I
i Z
Ll o)
at &
Puc. 323, Puc. 325,

kpyrosoro Kojdbua. Hanloawwaid soment OyneT B TOwHAX (PHJCHEHHS can P g

paBHAETCA
Pr

g‘ )
8. Pewgnrs mpefeayiyo sanany. Hogaraf, 970 CAAH P npraomens, Kak fokasado

Ha puc. 326, c.
Omazrn.  HMarufaoimuil Moment 8 7OUKAX A paBHASTCA
M A — )2l
= ar 2 :

[Ipn {==0 370 ypastenue cosfandeT ¢ YPABHEHWEM (T8 KPYroeoro koasua. llpm r=0,

M,=M, -

Pt -
MIETI KAK N4 0aTHA C 3aJerannblidd KoOHUaMA.

6. Onpeseauts BaruBaiLili voMent M, B yBeasuenHe BepTHKAALHOIG 1HaMeTpa
KPYCOBOMG KOJbila, NoKasaurore na pac, 320, nonaras. 4To MONEPENIIOE CEYEHHE KOALLA
eCTb MPAMOYFOIAANK ||HIDHADH &  BuICOTOR A, NPHUEM STH DAIMEDPbl 8 MAAN 00 Cpan-

HEHHI ¢ PAAHYCOM £ DCH KOALLA. )
Pruernue. Nods3yacs ypasueniden (228) a1a noTeHUHanbro!T IHEQrHE W ypaBHE
peM (b 648 W3rdOawulere MOMeHTa, DoayuYasd aas unpeienenwd M, caesywouwes

ypanleHue;

14 ™ M Tricme camrem
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OTKY 23
j'lf[u:%r (l = —2—!—‘:—"‘) "

Tt
CpabrnHBan sTo vpaBseltMe ¢ ypaBhenvem (224), naaum, 910 TpeTHA wicn B CEOOK )
HpescTapanet eolall BAAARKE TPOACALION CILAK 1T HE ATHER ROTG 3AK0ITa RACH PEARARIAY
nanpaAxenni, BeguuHus norpewnocTed, MOJYTAKNMECA RPH NPHMEHCHHI AprGaue
FKCHIOH GopMyan (224) BMECIO NPeAbAY IUErD TUYHOIO Y PeitiEH 4, IPHEEICE B HHAKC
caeryviomei tabuue 9.
Tacanna g

Beawuyun porpewrHocTell NPUGIMKEHROrO pacyeT)

rift= } 1,5 2 3
efr = 0,090 0,03% ¢ 002 0,000
[Morpeurnocte % Y 0,8 g7 3,7 U

Mz s7ofl 7abnnoe BEAN0, uTo i GOALINMACTBe CAVUACH Anu BLVHCASTHA M, MOMHO (1041
gosatnes NpRisukenrofn GopMyaoir (224) n yTo oWEOKA HMEET CYHIECTRCHHOE SHANEHME
JAMWE TOTAQ. KOTAa At TpHONHMEETCA K r AN senaeted Goan e 7

Yeenpuenne DBEPTHKAIBHOrO [MaMeTPa KOIbld ONPEienfeTes (13 ypasaenus

dt
G
ap’
Nonesyack ypasneunem (228) uas U u noacranass & 70 ypanucuie
: P
?J .-‘L'Iu,-"l'io_— gr {1 — cosq,
i P
N= 5 CUS T, Qo= = & SinQ
TAXOLHA
" 2
L S A
FEe E] m o

e | E & T o [ e
‘#[E(“T)‘s‘.]*?ﬁ:"}

Cpaererne c ypannennem (226) nokassieacr, qro  sausHhk

RPOIOABHGIX T MONEPEUWX  CRY HA Boakmiry & ofilyb
oyels Magol),

7. Onpencnuts m3rubaoLie MOSICHTI B TORROM KOab

Puc. 327. UE, HMEIOUIEN LRe OCH CHUMMETPINM, NIQH UEACTEHH panHu

MEPHO PACTIPEACACHHONrD TIYTREINIErD [JABICHHA f.

Paycnue. Paccvorpum  GAHH Koalpant ipuc. 327) ¢ MoAYoAMH o B b

ficoim M, npeacrapafeT CTATHUCCKE HCOTIpENedHMBIE MOMCHT B ceuednm A, Tu

MarMGaKHUER MOMERT B KakoM-nH0o cevenin € ¢ woopawwaramu ¥ By Oyaer

oy 2 a2 ot 2 _
M=My = pata—xip TG B Ly B P LY tk,

"t Boaee ToupOe pewIEnHE sadaud, NoRazadnol 83 puc. 320, nawo asropom; om
Hssecmun Kueauroeo noaumexnuteccoes wr-ma, 1910; cm. 1ak me Pliil Mag 1. 44, cTp
1014, 1922 u Theary of Elasticity corp. 121 {031, 270 poigcHEC 16KA3EEACT, 4TO 1300
Eennas TeoDHEA, OCHOBAHNAR 3 TUNO01€3E (NOCKHX CellfnHil, RAET BeCLMa yOGIRTEO
PHTCALHLIE pe3y bTATH,

R0) RESOPMALHEA KPHRWX BRYCLEB 327

dis
HoacTabam =10 # v pasnenrye -d.H—EU. NAXOLHN
g

2
(4o~ T3} st B s =0

b 8
FIe S O3HAYAET AAHRY HETBOPTI KOMbLLA, 2 J":S yhds J,',--_--S £4ds — movenTa
il 1}
ITHEPUHK AYIH ACH ornocntennio ocelt x 1 . ChreaorarteTLHO,
} pat po
LWD:I—E b o iﬁ"y}. (M

Eciit KOAwIO pyeeT Gopumy ssena, noxazannoro Ha puc. 326, ¢ pasMepawn a=r
ub--{4r 10
) aa
s=h — a-f- =,

2
Ja.':% b — a)"i—:;{ o—af+ ;1[“ @420t (6 —a),
L]
: S =ib —a) ﬂ2+nTa-

Toderanns 310 & ypasyenre (1), Doayuny

nat P 1 a . mo ”
JLID-_T -— m |:—§“ [b -_ ﬂ}a'r—?' a, —}-njﬂ.z ({I) —_ ﬂ_]-—i— ? i ﬂ}z} R

PlsruBakoiiud MoMEHT B KAKOM-aHOO CeueHli Teneph MOMHO [(OTYTNTL (13 ypab-
HCHHA {k}. )

A5 3R IHOTILGECKOTO KOdbUA Bblyncnelis fonee caomintat). Obosgauasn S d ==
—ud'h, Mo==—Ppa” nmovent B cedennn B jpuc. 327) M, ==ypu?, npubolny Imie
rafanny 3Ha4CHEL yHUAOBEIX Kou(paunesToB &, By vanr paanagHux anaucuuii ot
HOLCHRE &b,

. Tabaunnwa 10
KoadpumeRTsl gasi pacyera afaMnTHYECKHX KOJeL
_ ' I I
E 1 ‘ 0,9 | 0,8 ‘ 0,7 0,6 0,5 0.4 | 0,3
2 1,571 11,863 1,79 1,082 2273 2,736 3,554 5,327
B a |0,05? 0133 0,257 0,381 0, 629 1,048 1.927
Y 0 [(J,()SD (3,148 : 0,283 (0, 498 0,870 1,876 3,128
|

8. iliockan coupateHas apyxuna (pre. 328) nprxgpennena b UEHTPE K DeprHtan-
Kouy crepaar Co K 310My crepsiio MpRaoxKena rapa cha M, ketopas sakpyuncael
npyiuHy. Jea 0apad YpanHOBRIIMBARTCS rOPH3IOHTAALNON CHNoll P, NpHmoMeHRol Ha

Iy oA CO VL Bresse, Cours de grecanique applinuée, Paris, 3 nai., crp. 493,
1830, Cu. tawae . R ésal, J math. (Liouville), 7. 3, 1887; M. Marhec Bull
assoe. {ech. marihme, 1. 19, 1908, M. Goupil, Awme ponts. et chaussées, 1. 2,
erp. 966, 1912, Maver Mita Z Ver. deut. Ing., 1. 58, cmp. 649, 1914
W, F. B ucke Nut Advisory Commnr, Acromaut, Tech, Notes, 114, 1953

[
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APYIOM ROOUS NPy A, N peakoucn CTopim i, Yorauamieh 3apRoiorT MOy
MOMEHTOM My 1 oyiaam TrOBCPGTE CICPEr, 00 BC8 PAadseid IPVIKIEND HEBECTHEIL
nPL‘JiIi(.'-JTar‘Be'ICﬂ. STO FTON SARP HIINEHE JTC BACTOUTHRY PEATR, UTO0N CMOMKITLIE BHTRH
CONMPRKACANNLE LPYT C JipyTon,

Pewertie, Thminhss ndcaiio Koopaigr 1 1ovke A, gaxoald, 430 #IreOaonEi
MUMBIIT B KAKOH-THO0 TOWKE 135 B0 18 POCCTOR I £ O ChuTnn & paBiEeTen M=
=Fy. Haveneune yvia bedly G50 CMEK RN LEG01 I § BECUMATT3aEM0N TOU-
2 KH, Coraacio y paenenn {214) paspacica
4 A g Mds  Dyis

Ed, T

+

Clommid yror nopopoTa cAROMD KOHLA CPYIHHE OTHO-
CHTCIBHO ADYTOIC N $AKEYIHESNTHE (yieT

(s ( it {1’3‘__ I
¢ J B

:
\yds. (m)

1

2

A

£z P

Hitarpeas v apareidl yaceta sTora YPERITCHIE  (IpedcTan-
Due, 328, MSLET G000 CTHTHHE b MAMENT OCIT TRVIKIIBL THOCH-
T 0T XL S0T MONenT HOAVUHETCT Y SIC CHHEeM
MONHOA AAHHBL 5 CINBRTH B PACCTOANNG GO WEITIa 7RROCTT o7 ocll % B oBnigHomM
Chyyae C Caocratounai TOUTTORTE MOAHD O TH e PaCOTo v HEe pabublM r, T, &
PACCTOANMID OT OCH CTepikLA € do cund . Torzza W3 ypasuenna (m) tojyusy
Fry s

YUET, TR “”

Ecan konen A CRAZAN ¢ KakAM-aubdo CTERHTIEN, T BRAAILAINULIET MEReIT MU. npnao-
Aellibii B Tove O, BrabiEReT peanTHBIVIO cuay Py rakprrAenaore Konna £ TPVHHALL
Jotex Nop, NOKA TOTWPHY TPV NI BECEMA Matd, 4 SUCS0 BHTROR CITHRAIL BEATKO H
BUTHH He CONPMRACHI0TCa Moudy ColOl. OPUHSTOE ZOMyIUSnHe o TOM, uro cHaa P
COCTaCT Y l‘opid:iDIi'IFl.rthUﬁ. MOMUTO CTURTHETL MO0TATUINO Tur[HhJM.CJCJUBETQJIL;HU, And
9TOTO Caynan §panderne (1) GyIeT chipanenalison L.

9. Tlpyxuua, npescrasnentipn su puc. 358, guxoiiTes B BETATPLEION COCTOR:
Hul 1 3aKpenaena B touke A, Oppesemtir wauloanmine HEminfmenky 0o KOqgecTng
BIePr#ii, HAKATHRAEMON B OPYailiHe I TREX [eaneiX olopoTay CTOI A, Npuag
NPy#HHY HITOTOWIEIHON s cvaim 8 1oy mnphnon, 0.5 s rongnon w360 ez Aakiol.

Pewenpe, LOACTAERAS Samibe >90elHa & VPAEREHEE {N1), 0oJIYYECh

B — Al 40 2
=iHy 2|2' “'}E_U'U‘T)aﬁl H
OTRYda
My=1,11 sz e

Koagaeetro norermunansuoil shepruy

Rt
L

5 g

[ Mras P ( g PP oSN B

L-—-S W——Q—E‘f—u o dS‘=2— .S!’ —|-'—Jf[--—-—\ . -—I.l" LE e I
] u

') Bostee nonml paaiiop ol 3alun san & KHnre A, KacTunrano, LM THDOBAHNHOT
Ha crp. 183, Cwerakowe B Co Woa d Lo w, Dnginees, 1. 150, c1p. 474, 1938 v J. A,
Van den Broek Trams, A. % M. E., 1. 53 crp. M7, 031,

B0 AEDOPMAILNHE KPHOLIX BIVOLER 297}

Hastoaumee manmpnkone 6yner ¢ touxe B, rae u3radaiciii MOMENT MOMET O1Th
pHHT pantind 20r=2M,, vak uto

2.1, 44.6 ,
=" }T!‘ )52--={1‘_-}1 2 relemt

10, Mopwepoe KOILIA BlCLIHETD CUCPTANNA O KPYTY HMEET NpAMOYTO LG No-
TCPEHHOC Cenenue QUCTOTIOT WHPHIL & 15 nepemMeanoll sbicotu A (pie. 329). Onpaae.
JHTT, KaRol Lomiken OLITh 33K0Im WaMenierHa phicoTs A, YTo6s KON, Ovayvor soeTan-
NETIG C RARILTER [ WHILD, OKAa3endio HA CTEHRU HHAULpa PaBHOMCEHO DaCii)e:ie-
neldge JaBaerie,

Pptuertie, ThCTL £ 030n44498T pAARYE Wnannapa b r + & — ggemmit paduys KoTn-
lia B epodoanon cocreaudn. [puSmuwcenmoc POICHAE 3d4a9H OOy UNTCH, OO HAGTh
GHCNHG T PAlyC KONLILY BMECTS  MEPCMOIHOTe paduycs "
KPHBR3ILL BP0 OCil. TOA2, NA OCHURATIE ¥ pABHEHHS .
(£214), wadanieniue KpnBanb seaeacrsee warnba Synoe

Adp 1 L
ds a0 ES

3]

Msrubamui MoMeirr M8 xakou-auBo  ceueit i
KDIbUA, Bua3slBACYBLI MABJCHACY §, PAGHOMCDUD pac-
npe.‘lE.‘.-“{eIIHhm MO BHERIIeH NOBERXIACTI KOApLA, pan-
HAETLs —

ip) Due. 323

M == 2pbr? sjp? rﬁ

lloacrarnn 310 Bpaxesse B (o} n opuuns M 12 necto . a soanginy & ovooro

1 1 .
palle s Tak e 8 Mano, MENYTIM 25T QUPCIRTEHUS 1 CTe1yonce ¥MBHEITHE:
r i -
O _p2. @ _
}'z——F k_.f ATH T’ l"-U
OTKY 3
n 24,1 ;
=t 2 sin? P ir]
LI o

Moaaraa ¢—m, waliged napdoauioy g neAnTHNY A OTOpVIo 0003 AT qepes i
e ot

L1}

i i3)
v TR -
HanGoapwhe salpRmemis or u3reta 8 ganou-1to coupnu mn PHENMOiCH
LS ST - "{)
P20 -
—...IJH;} 2 .
- ﬁ;- - _."_;2 - qt}

Hs peapazse:ie (£ it (r) minicio Buiers, 9o @anboa:Iune Hanpameliy oF 13,53 10T
MelTO b =T, 1. & B NOOEPENITOM CCYCHHTL T ROTHROMIDTOH KOk Npopesy Kotia.
Hoxerapann n ypasncuee (8] A=y, v —a, nogyuaes

2o )
Omax™= 2 in}
I
b
13 310rC Y PIRNENIIA MONCHD BINYHCARTY, Ay, 0079 320810 400y C A HATTRACCERE 2T
ROREA HOLTRISINIE D BHANCIIIE 8 HAXOLMTUN 1Y 1od (R CTanG8K iy b paRiemae (3),

FI N



ool KPUBLIE BP¥ChHA [rn, X1k

Caelyer 3aMETHTL, Y10 €C/IA B MECTE NPHPE3a K KOHaM KOAbLA TPUAOHHTE M0 HA-
npacAeH o KaCATeNBHON ARE PanHbi€ B NRPOTHBOROJAOKHRBIE CAJE P, 10 onx BHICEYT B
KAKOM-JTRO0 CeueHMM 7R KOMLLA WirHBaMMH MOMeilT
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30M, Kok g Momest M 1o ypaenednio (p). TloaToMy, eCAR KOHUE PASOMKHYTOTD KOJbLa
CTAHYTb H B TAKOM COCFOXuHH 0fpaliotarsk ero N0 BHYTPEHHE
[0 pajuycd 7 UMAHIADA, TG TAKOE KOARUG, GyAyMH BCTABASHO-
B UHAMHAD, OKAMET HE CTIKH IWIHHIPA PaBHOMepHO pac-
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Tak kak oNopW APKH HENOABHXHEI, TO HIMEHEHHE TeMOepaTyphl
MOMKET BBI3BaTh 3HAYMTENbLHbLie HANPSIKEHUA B COOpymenuH, YTobwl
BLIMHCJIHTL PACTIOP OT MAMEHCHUA TeMAEpATYpw Ha (7, NpeAnOJIOKUM,
YTO OFHA H3 ONOP ABJAETCH NOABWKHOK, Torna, BCIeACTBRE TEMIEPATY -
HOrO pacilHpPeHHs, NPOJET apKi yBENHUATCH Ha @/f, rje o ecTb Ko3d-
dbrimeHT AUHEHHOrO paciuMpeHnn Matepuana apku. Pacnop uafinercs
H3 TOTC YCIOBHA, UTG OH NPEMATCTBYET TAKOMY PACIUHPEHHIO APKH,
NPOU3BOAR YMeHLIUEHUE NPOJETa Ha BEeNudHuy, pasHywo all. [lpuMensan
TeopeMy KacThanawo, nomyudaeM
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B KHETaX [0 TEOpHH COOPYKEHHH.
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C.B.Biezenon R. Granrmel, uaTnporanu. wa ovp. 321,
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ceuenpksa oBONA, 200 — yron Mew(ly ARYMA CMEECHIIMH  CHHIlAMH, § — BEC eLuiHILE
Jsiel 000fa, 4, — BeC eAMUHUW AAHHH COHIL, ) — YrAORAA CKOPOCTH MAaXOBOrQ
WoJseca.
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lloaeayach 510B Ta0RNICH, M Jerko oBpeaenges HaTSKenRe onpnn X (o
dopwyiae (23) n narabaounit woMent M, Do dophyae (233). llocae srarn A{OA0T i~
Maf CILd 1 IACROQIWHA MOMEHT T KAKOM-JTnfo codendn rn ofiona mMoryt Gure maj
Aets w3 Vpawmenu# (a), (b) B () ).

B KayCCTRe TIPHMEPA RO3BMEM CTAALIOE MAXUBOE Koalco, Aedmomee 600 ofa-
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tragwe L, Q. Longbotiom Proc. Inst. Mech, FEogrs. (Logdon), crp. 43, 1024
it k. Roinhardi, Forschungsarb., 226, 1920, Tojufnan 3aia9a BOSHRKIET [pu
PACUCTE HANMPHACINA B YEPENAAKINIX KOTHIaX GOARINY TYPOOrCHEPATONOE,  CM,
E.o5c bt woerein, Eletrotech, Z,, crp. 40, 13l
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Hpododenas  oiga  Jgan  couerust, ATAILCIG MOITONTAM  YTOUT ALY Chiilpamn, no
¥paencunw {a), Oyaet:

. et gt ., quEst
N T sy I g g 2O
E & H
HMsrnGaomnii MOMEUT 1 T0M ke couvitng, Mo ypaskenmo (233), Byiwr:
= glat?
M= — 0,605 P70 g en.
&

Haubolewee ampamenye B sToM ceueHIH paRnAacICs

i 1 -
‘Tmax:}_—-o - {ig,—n=544 +83=F29 xa'ru?,

Hasa NonepeTnGre  ceycHin ofuLE, U3INTOrG no oclf CIIMITIL,  Y[HRBCIHTY [];j I3
{c) nawT
2.4

. (MY, —l,I’QE’mlr Haeh,

s=r £
=

itk
o

(A, =D, 923

Haufoaeniee vanpasgelue B STOM cCyCHER PARHRCTCH
Oynasr=002--167=818 raicx®,

Bungo, wto B RamuoM Ceyide BIMHHDE HarnOa obOId HA BCAITIY  nandoabrerg
anpaiRenud NEITAYHTMIENO I PACHET HANPHHKENIH B 00018, Kak B cROGOING npa-
WM AWUICKICH  KOABUE, J1a€T ¥IUBReTROPHTENINAE PEIVILTATH,

83. YpasneHne uzornyToli ock maa Gpyca ¢ KPyrorol ocbio

Has TOHKOrO KpuBare Opyca ¢ Kpyrono# ocelo AuQehepennua.,-
HOC YpaBHeHke H3CrHYTol ock OyACT aHAMOTWYHO YPABNEIHIO Kis Hpe-
Moro 6pyca {ypasnenwe (79) crp. 124). llyerr. ABCD (pne. 334) npei-
“TABMSAET OCh KPYroBOoro Koablua nocte aedopManvM ¥ ¢ 03HZqaeT
MaIBIE PafHATLHLIC [TEPEMEellledid oOTJe LbHL Y TaleK sTed ocpy. M3ie-
HEHUC KPUBUSIBL GCH CTEPIKHH mPH U3THOE MONHO 1CCICI0RATH, pac-
CMATPHBAN JIEMENT 71 KOMbna NO AePOPMAIMH M COOTBETCTBYIONHH,
BAKAIOUYCHHBIA MEWKAY TEMH K& DajRyeaMu, AeMenT min, 2ehoPMIPO-
BANHOrG KOInLUa (puc. 334, #). Tiepsonauanbuan huna sinements mn
K ero NeproHAYaabHad Kpuensna Oy

dg: g 1
= Q

Lf.S '—irdq‘-, E = IPIrfq'\, = -jl_— .

TipH ManEIX JICQOPNALHAX KPUBHATA TOTO Ke SMCMEHTE NOCAE aedopma-
LUHH MOXKET G&ITh NPMHATA paBHoll KPHBH3HE SJeMeHTa m . Tlocnen-
1515 OGPEISHRETCST YPaBIeH e

L - Ady

. dsi-Ads ' (b}
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B KoTopoM do-+Adg o3nauaeT yroi MEKLY DOMCPCUHLIMH CEHEeHHAMH
m, | 1, 1edOpPMUPOBAHHOIO CTEPIKES, A ds-Ads— pnuay 3neMedTa 1 n,.
Tlepememenus & cuKTae™ TONOKHTENBHBIME, €CAH OHH HANPABIAEHB
K HeHTPY KOoAhLd, H 0UCHB MaALIMK 10 CDABHeHUIO C PAIHYCOM KOJIblA.

Puc. 334,

Torna Yrol MeXIY KacaTesHOH X OCH CTEPMHA B M, H HOPMAJLIO

K paguycy m,0 Gyaer 3—‘;. (COOTBETCTBYIOUIHA YIOJ B Ceuendu n, Oyier
) du | du
Torna ~
il
Adp= = ds. ©)

Mpy cpaBHeHHH JAJAHHB 3¥EMERTA m,71, C AJTHHOH 3JeMeHTa /M1 MadbiM

Y rJI0M % MOXKHO nipenedpeus # LAERY m,n, UpHHATb paBuoll (r—udp.
Torga
ads——-—r.td(p:—ﬁs. {(d)

r

Monctasnaa (¢) u (d) B ypasHense (b), monysaem
da
| dm-{»-?;éds

Toas (1= 2)

r
un, mpeneGperan GeCKOHEYHO MAJiBME BETHYHHAMH BLICIICTO NOpAJXa,
HaXoLHM

1 dg u fPu | Cuny du
= {1+ =7 (4 )+ 5
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OTHY 14

1 | v, du
T (e)

i

3aBHCHMOCTL MEXKIY NPHPAIEHHEM KDPHBH3HGI H BETHUMHOA M3ruGa-
WOLIETe MOMEHTA AJ4 TORKHAX CTepkHed, Ha OCHOBAHHE YDARHEHHA
(214), BuipasHTCH B caellyioUleM BHAE:

! M ;
TTT=TE (i)
3uak Mupyc B mpaBofl wacTH 3TOre yPABHEHHS 3aBHCHT OT SHAKA H3-
ruGaomero MoMeHTa, KOTODPHIH CYHTAETCA NONCKHTENABHBLIM, €CAH OR
BbISBIBAET YMEHbIUGHHE NEePBOHAYAIBHOH KpHBU3HE! CTepxus (puc. 308).
Mz ypaenennit {e} v ([} cheayer, uro

& u M
=t a=—Fr (235)
I10 U ecTh AudibepeHUHANbHOE YPABHEHHE H3OFHYTOA OCH TOHKOIO
CTEPHHA C KPYyrosod ockio. [nsa Geckoxeyno Gonbuioro r 3ro ypasue-
HHE COBHAJAeT ¢ ypasHeHMeM (79) mis opsmoro Gpyca.
B xawectee npumepa wWa npHMcHeHHe ypaBuwewua (235) paccmor-
pwM 3afiawy, npenctamiennyio Ha pue. 320. MaruSatopmfl Moment B

[t 2

KAaKOM-JIN00 CeueHuH m,n,, COLNAacHO ypasuemuio (c), c1p. 320 Gyger:

__Pr . 2
-—‘2—' (CO':: Pp— —:T\-',-) .
¥ ypapaende (235) npefcTaRHTCH B TakoM Bujle:
din  uw P 2
g+ =gr7 (7 —o059)
AIH
d%u Pr* 2
aﬁ;—]—u:m (.E — C0O= [P) .
Ofee peuteHue 5Toro ypasHeHua Oyier:
) . P Pt
u_=A COS @48 5iN Qg7 — S5 Psine.

TlocrosHHbBIE HHTErpHPOBAHUA A # B onpelensiorcs 03 yoJOBHH CHM-
MET[ N

F

m[::l

d
{%zﬂ npg =0 w ¢—=

qT0 JaeT
‘er;

B=0. A=——gr.
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Torna
— or? _‘r.j..'r:_ 2in _P.r"’ S
W= g 4E TSN — gEr co ¢

Hpn ¢—0 n ¢=m/2 nonyuaen

STy Pe3VABTATH NOMHOCTBIO COBMANAIT ¢ ypabueuusvu (227) u (226),
MOJYYEeHHLIMK paHee 1R TovomHd teopeMel Kactunuago ')

84, W3rub kpwebix Tpyd

lpn BelBOLE 3aKowda pacnpenenenus Hanpsxenns o1 asruba B
kpuBerX Opycbax (§ 77) mpeanonaranock, 4Te (OpMa  [ONEPeYHOIo
ceuenus Octaercs 0e3 A3menHenHsn. 2T0 OPeIAROIOKEHRE CHpaBeLIHBO
o TeX ULOp, NOKa HMEeTCd CNACHINOH OpyC, TAK KaK Bechbywa Malble
nepeMeillenuss B IUIOCKOCTH [CIEPEUHOro CeHeHusd BCIEACTBHE IIome-
PEYHOrO CAHATHA HIM PacCIUlPENHS HE HUMCIOT CYILECTBERHOrO BAUSA-
Whs Ha pacnpejesierne Banpsakernd. Olpako YCI0BAS COBCPLIEHHD Me-
WSIOTCs TpH H3rube TOHKUX KpUBLIX TpY0. HaBectio, uro xprasie TpyOut
CO CPABIIATENLHO TOUKMMH CTEHKAMH HDPOABAMOT NpH H3rabe MeHb-
VIO KECTKOCTL, MM To elelosamno Obl OKULATH COTNAcHO OOLISHON
TeOPHit KPHBHE Opycned %) TlosTomy B TAKHX CnyvanX neodXOiEMO
NPUHYMATE BO BHEMEHHE HCKAKeN e [1ONEPELHATD CEHCHHH 111 M3 ube ),

by Ilqupcp_'cmma.rmmue ypasgerie (235} NM36IHYTON 00l KEpyTOROre Kodbia Geito
seEcien: M. R oos a flev, Cu, erg «Traild du mmecanrcue generabs, 1. 5, c1p. 78,
820, Cu. 1ake . Boussines q Coplrend., .97, crp. 843, 1883, H. L am b,
Droc. Londan Math. Soc.. o 18, crp. 360, 1888, Paziuunkie npaMepH npriMesenHs
51070 YDABHENHA NAMLl B CTATLC R. Mayera, 2. angew. Math, n. Plys, 7. 61,
ctp. Z4s, 1913 eM, qakpe Ko Federho fer, Wasseerkraft . Wasserwirlscl,,
T, 38, rp. 2370 1943

) Lombnds sKRENEpUMErTaakaan pafiota Do ganfy Kpusbx TpyO Oeraa mpoHa-
pedoda A, Bantlimowm Z, Ver. dest. Ing., 7. 54, crp. 45, 1910, Forschungsarb,
08 cu. Takme W Hovgaard J Math ard Phys, v 7, 1928 n A M. Wahl
Trams AJSMUE., 7. 49, 1927, Bonpoo of uirube Kphaetx TpyO nMEeT npaktiriesKoe
sifAcelHE Mpn paciete sanppxmennd e tpyolpenanax, Hoosefman nuTeparypa no
sroMy mpeaneTy faua e cratee J. B B rock, J. Appl. Mech., 1. 18, ctp. 501, 1952,
Cai. raigge crated N. Goss’a, npencranaeHsyt cobpannio ofutecrsa Husenepos se-
xamnkes, London, aexabpn 1952,

%, D107 BoLROD AA8 TPYG KPYraoro fdonepearore ceytira paceMorpea Th, K -
m&n Z. Ver, deut. lng., 1. b, crp. 1883, 1011, MarnG 1py0 anasnTiieckoroe none-
peTHOTO CeacHp A Golg neeaelosag M. T. Hu b e rlow, o Proc. 7.2 Internat. Conzr.
Appl. Math. Meeh.. Tom . crp. 322, 19ME Layuaid Kpuzmx TRyO npsi s
ROT MOIERUREOro ceuclin Obia HCCAGIORal #8TOpon; G, Trans, ASM E., 1. <0,
crp. 135, 1923,
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PaceroTprm 3acnioqcibil MOKIY ABYMS CMEIKUBLIMH LOTEDeTHbm
CEHEHUAME JEMEHT KPHBOH xpyraoit  1pybu {puc. 333), xotopas
U3rAOACTCH T4Pasil Cali B YKA3aHHOM HanpaBicHMH. Tak Kak npu
H3THOG pACTArHBAKNUNE YCHIHS HA
UBINY KAOH CTOpOuE TPyOnt M CHid-
MAaIINKMEe YCHIIIA  HA  BOTHYTOH
CTOPONE AAI0T PaBnONeACTEY 0N e
HANPABJICTIHEE K QelTpani oM
0CH, TG LEPBOHAUAN LG KPYTOBLIE
MOUCPedtble ceuenud tpyOs cniio-
LIHBAHTCH, I'[pEE[)H[LlHFICL) B -
JAATTHYECKHE, DT0 CHIKULHBAH/E
MOHCHETHOMD CCHEHHST OKAZBIBACT
B CROW ouepeiit BAHAHHE HA Je-
(popManM0 HPOAOIBHLIX BOJOKOH
™yow. domyerus, daro suence
BCJAOKHO @b Docie w3ruba 3anu-
MacT nosoxenne a b 0003HA-
YN ErO  TepeMelledlie (10 Hel- P 335,
CPpaliendio K HefiTpadbnoil ocu
gepez . Torfa nonaHoe yanuHeine 2Toro  BoJokHa  Oyjer

0! Y mig £ ; :
b, —ab=u b —ae —{ab—ape} (a)

Ofosnaumm uepesd d§ yrod MEKIY ABYNS CMEN(IBINH COUBHUAMR (o
M bd ac nepopmanmil, Adp — HaMeHenne 3ITOro YR1a upd nsrude,
r ~— paAnyc ocu TRYOm H 4 — paiuyC [ONepeyhoro cededus Tpydsr,
flpesnomomus, 910 OTHOMIENHE @/f HACTONLKD M3AC, YTC MOMHO
CUHTATh HEHTPAJBHYIO OChb [IPOXCAMLEH Yeies [eHTP THIKCCTU ToTepey-
1LOTU CEUEHHA, TOrfd W3 PHCYHKA TONYYAGM

@, b, —ao —={u—38) Adp =aA dgn).

Honuoe yasuveswe posoxda ab, cnpefeisence ypasyennen (a), pap-
HALTCA

ad dip--O dy
A OTHOCHTEIbHOE YIJIMHEHHE 3TOMO BONOKHA Cvier
_adde —ddy  a Adyg !
T frewddg T orta dg o 4 ()

Meppell wieH B OPaBOW vyact¥ 3TOre ypasHenun HpeiCTABiseT Coboil
aehoprALAI0 BOJOKHA BONEACTBHE TIOBOPOTA CeYCHHA M OTHOCHTEILHO
CRUeHIA (¢, JTO eCTL YAJINHEHHE, KOTODOE paceMaTphBanoch IPI {3ry-
Oe CNIOIIHBIX KPHBHX OpycbeB. BTopoil wien B mpasoll wacT ypas-
vetna (h) mpeacTasader coboll RAMSIE CNAKMMBANMA HOTOPRLHOO

1 Ty . — .
} Ugpeustienne ¢ CHuTALICs SeChun Madbisl 10 CpabiiliL © JadiycoN &,
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ceuenun, QOUeBHAKO, YTC 3T0 BJAHSHHE MoXKeT OBITh BechMa 3HAYH-
TedbHHIM. BosbMeM, Hanpumep, r—4a=150 e 1 8=0,06 cu. Torna

BE/HUHHA 7—%}—:1!3000 H COOTBETCTBYIOIlee € HanpsXeHde AJis
craabroil Tpy6il Gyaer pasHo %—12,1-}0“-18{]00:700 k2lem?,
(JlefoBaTeibHO, BechbMa Majoe CIMIOIHBABRHE NONEPETHOre CeueHusd
BBI3BIBACT 3HAUMTENbHOE YMeRbUIeHHe Hanpspkedus B KpafigeM BOJ10K-
ue ab, [TonofHoe e 3aKNOYeHHe MOXKHO BLIBECTH H JARA BOJOKHA cd,
PACTIONOKEHHOr0 Ha BOTHYTOH NOBEPXHOCTH TPYOLL.

lamencnse nanpabdedna virubawcierc MOMeHTa BJaeder 3a cobol
H3MeHeHHe 3HAKA HOPMAaibHBIX HANPAMEHHH; B DE3YJABTATE 3TOrO
BMeCTO CAAOMUBAHNA TPYOH B pajiHaNbHOM HAlpPAaBJICHHH, TPOHICHIET
CIUTIONIHRAHME B HANPABJCHHH, MEPIeHIMKYJISPHOM K INIOCKOCTH uep-
teMa, W ONarofapf 5TOMY CIUTIOUIHBAHHIO BCJAOKHO ab Oyler nepeve-
matkes Hapyxy. [IyTeMm Takyx ke paccymACHWH, KaK H BLIIC, MOMHO
nOKasath, YTO U B 3TOM CAy4ae CRJIOUIEBaNHe TONEPEYHOTs CeUeHHH
BLI3EIBAET YMEHbIICHHE HaNpSKednil B HauOosree VIATEHRbIX BOJOKHAX.
TTosTomMy, MOKHO 3aKMIGUHTE, 4T BOAOKHA TpyObr, nanlonee yaaieHHEE
OT HedTPAMBbHON OCH, He MPHHUMAOT TOMG YUYACTHS B pacnpefeieHHyu
panpsokeHuil, KoTopoe npejlycMartpuBaercs OOHUHOH TeopHeH usruba.
1o pauser Ha u3rub TPYOH TOUHO TaKUM Xe 06pa3om, HaK M yMeHhb-
[ende ee mMoMeHTa wpepuid. FlosToMy BMecTo ypasHenmus (214), xo-
TOpoe 6LUT0 RuBEEHO MRS CILOMIHLIX KDHBHIX OpYCbeB, RYMIO NpH
orpeaeneau fedopmanuft TOHKHX KPHBBIX TPYO [10]1B30BATLCA Cle-
AVIOIIHM yPaBHEHHEM:

' _Mrdep

B KOTOPOM % €CTb 4“HCAeRHBIl KO3(HUHMEHT, MEeHbUIMIT CAHHHMIE H
YURTLIBAIOLIAD BARSHEE COAOMUBAHESA, JTOT KOSOPHRUHEHT IABHCUT OT
pasMepos TpyOr H MoKer ObiTh BoiMHC/EH TIO CAeAylomel npubimxen-

Hoi opmyae i)
9

ir 2
10412 (F)

Tae (—TOJMMHA CTEHOK TPpYOw, 2Ta opMyna NOKasLIBAaeT, MTO BJHHA-
HEEe COANIMMBAHUS 3IABACUT ANUIb OT BeJIHUMHBl OTHOLleHua frie®,

UTo xe KacaeTcs BNHAHHA CIIOIMUBAHHSA Ha pacrpejeredle Hanps-
#eHng, To Kapmar noxasad, uro BMecTo OOnYHCH GIOPMYJIB BJAA HOD-

Fe 1 — (237)

A M
MANBHEIX HANPSHKEHHH NIpH nsruﬁecr:Ty %), Flle i ©3HAYAET PACCTOAHUE
T

'y CM. cratsio Th. K & rmé n’a, unerupoparnyw aa crp, 340
%) [lpeanonaraeTcr, 4TO £ RCAMKO IC CPABHEHHMID C ¢ M YTO FHOOTE3A AHHed-
yOTG pacrpeseneyns HaDDRMeHHl MocTatoylo TouHa,
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OT HEHTPaNbLHOM OCH, HYXKHO NOJAB30BATHCS caenyoweH, Gonee ClIoHK-

HOH, opMYy.JI0H
My i
G:k‘;z(lmﬁ;{)’ {c)

B— 6

i a*
5“76<é>
L.

Hantoavwee nanpsxenue, onpejeagemoe u3 ypaBHeRus (c), paBHAeTCSH

rie

Md p
Uniag(:kl E’[_; s (238)
TAC d ecTh BHEWHEA auameTp TpyoLl, a
™,
1"3[ f— ——2—_
3k V3P

——HHC.TIEHHE:JH KO3hdmurent, sapucamEll oT paamepoB TpyOel. B nmxe-
Crefywned tabnune 15 NpHBEAEHO HeCKOIRKO 3HaueHmi A

Tatarona 15
3naueHHe &, K dopmyne {238)

ra 0,3 0,5 1,0

iy 1,98 1,30 0,84

Orcioga BHaHO, uTO KOTJa OTHOWweEne {r/a® mano, zeficTBHTEMBHRIE
HanGoMbulve HANPAXKEHEA SHATHTEILHO BLILIS HATID SKEHHH, ONpeses se-
MHX Ha OCHOBaHMYM OCBIMHOH TEODHH, B KoTODeil Dpenelperaercs Buun-
HHEM CIVICUIMBAHHST [ONlePeqHOre CeueHusd.

BuiBozsl, anamsoruuHbe NPefeU1YIEs, MOKHO CAENATh TAKKE B 415
TpyCGui NPAMOYTOABHOTO Monepeunoro cedernsn '), Hanpumep, salineno,
UTO A1 TOHKOH TPYObl KBalpATHOTO UCINepeuHoro cevenun xoadhdnuuenr
% B ypaBHeHHH (236) 3aBHUCHT OT BEJHUHHH OTHOLIEHUS

X
!'1-=;?I'§,

rage {-— TOMNKEA CTEHOR TPYOH, r — painyc ocH TpyGul, b — 11Hua
CTOPOREl KBAADaTd, H ONPEIENfeTcs H3 CIEAYHMEero ypaBueliHA:

1 4-0,0270n
k= g 56 - (239)
'} Takaa sagaya BCTpewaeTCA, warpiuep, npil TROCKTHPOBAHIL KDAja Deiip.

Goilplia, vM. CHocRy 3, crp. 349
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Hanpnuep, npu O/r==0,1 u H/f==30 noaywun a=2H w h=0,63.
Haubonpste panpsmkeHdd B Tpyfax  npaMoyroabHoro  mopepey-
HOTO  CEBuetMs  YBEIHYNBAOTCH  0DpPATHO  MPOMNOPLHOHATLRO  KeCT-
KOCTH, T. € B NPUBCAEHHOM BLillie pHMepe HCKarKenHe (ONepeunoro
CeyeHNHA  YBOTHUMBAET paubeiaplie  HalupseKeHusl Tpuban3uTelnHo
na 60% )

Fcau nolepeqnoe cetenie KpHBore Opyca ¥Meer MOJKH 31auTeb-
HOIT [IUPINIEL, TO BOnpoe 06 NCKAAEHNA TIONEPCYHOrG CEHCHUA O AT
TAKH MMCET HpaKTHUeCKoe suadenne. Takyio sagavy, HANPHAED, Mbl Hae-

oo €M MpPH HeCeloBaHAn Hanpsied#il or #aruda
: — ™~ B Ve ®eCTKO# paMbl IABYTABPOBOrG HOIe-
) -perHeTG ceuenuR (plc. 336). Paccuarpusay
5.CNMENT PAaMbl, 3aKJOYeHnbil MeKLy LBy M
CMEAIIBIME - TOMeDerNbIMI - CeUenuaMu Mif 1
A1, Mbl BHIHM, 4TO [DPOIOJIbIIBE HANDH-
MAEHNA OT H3P]’I6c‘] 0 B MIOMKAX HUMOHT COCTAR-
JAA0ILHE B pajHAnbION  [AMPaBJIeHH, Ko-
TOPBIE  CTDEMATCS  BBI3BATL  H3rHO 000K

{puc. 336, #). B pesyastarte 3tore i3ruda no-
AVHALTCH HEKOTOPGE YMEHLILICHHE P00 IR X
Pre, 3Hi. HAMpsKeHril o7 u3ruda ¢ B 4asTaN NOI0K,
PACHOTONEHHLIX  HA 3HAUHTOTLHOM PAcCeTos-
MY OT CTenkH. YtoGbl NpHISTL BO BHHMAHIE 5T0 ODCTOATETHCTBO,
ny;kHo © dopuyay (1), Ha crp. 313, Aa51 ABYTABPOBOrO ceueHUA BMeCTo
JAeRCTBHTCALHOA (UMDHHLL TOJCTABATL NOSHYO WILEPURY 05 TOIKA.
EcrecTBenno, UTO BEMHYMIE KOIMHULHENTA ¢, OUPCACTAKNICTO MOJ83-
HY!O LMIPHHY TOJKM, 3aBHCHT OT THOKOCTH n0A0g, KOTOPas BoipakaeTcey
BCAAUAHOI

; b
p=1,32 Vi (d)
rie f--TOJMUHHA ORE H r—pajuye KpUBi3He Toaku. Hast snytpen-
Hell [10uiKH r=r,, a I Hapy:mxnof 0oJKg r=r,, Bbupc, eHud noka-
spRaior, oo ecan P< 0,65, 10 usrnfoM NOJ0K MOKHO HpeHedperth, H
MBL NOMEM  HEHOCDLACTBCHHO MPUMCHATE TEOPHIO, HATOKEHHYIO B
§ 79. [lpu Gonsmux 3nadedastx B 418 BLMHCIERHT 1GC3THOA LD HHE
HOIKH MOMHO [OIb3CBATRes opyuyaoi )

ub:(%-—#) b. (e)

b gaapeefiles PasRITAL reopdu il kpnebix tpyh cv. Lo Does l:liwn\
J. Appl Mech,, 7. 12, 1945, E. R eis s ner Proc. Nat. Acad, Sci. v, 33, etp. 204,

———

49, RA. Clack T, Gilroyand £, Keqyszaer J. Appl. Mech,, 1. 19,

1952,

4} BoiBod 3TOA POpAyNal €M, B ICKTORCKGH AHCCEDTallkt L'}lt_o S. tevgiardta,
Darmnstadt, (938, Peaymnratet omuros  npufesav:dx Steiguard Vom, yaos o

JETBORITESLAG COlIACYIOTCA € Dopy o,
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Mpeanoaoiins, maupsep, 9To Mel yheeM wnpHay ucakn b-- 15 cM,
COOTBOTCTRYIOULNN paivye r=20 ¢cn v tommmay =25 ¢u. Torma mo
Gopyyae {d} nonyuws $=2,80 u nonesnas HIHPHHA TOJAKH paBHHETCH
0,35-10=5,25 .

85. Harn@ xpreoro Gpyca He B NMGCKGCTH ero
HAYANbHCH KPUBK3ILG

Bowe wipr uamarann Bolpoc 06 #areGe KDHBLLIX OpvCLEB B maocs
KOCTH BX IaMaNLUOR KPUBHAHGL, OAHAKO IMEIOTCA CAYYAY, KOFlA CHABL,
AeRCTBYIOUIIE 1A KpHROH Gpye, (e JAeKaT B TWIOCKOCTH ocH Opyeca 1),
B Taxkux cnyuanx veobxogmmo paccMaTpitBath #3rud Gpyca B ABYX mep-
DEHARKYAAPIMX  WAOCKOCTHX M Kpyuende Opyca, [lpocras sapaua
TAKOrO pola noxasaHa Ha pHC. 337, ¢, B KOTOPOH 4alTb TODHIOHTAMR-
HOTO KPYroBOrO KOJbUA, 3a]e]AHHAA B CeucHHHM A, Harpyikema pep-
THKABEOH  Harpyskol I, npmaokennoll Ha konue B9). Paccmar-
puBas nonepeufoe ceveqde [ G6pyca i OPUHHMAS KOOPIMIATHHE OCH,
KaK NOR#34HO HA pHevisax 337,56 u 337, ¢ ¥), HAXOAlM, YTo MOMEHTH
BHEINHCH CHAB P OTHCCHTERLHO 3THX OCeli paRIsioTes

Mxr; — Frsinfa — ), g-’t-jy:(},
M o=Pril ~cos{e -~q)|. (a)

[pu mosomer sTHX RLIPAMNEHHA MOKHO BHYHCTIUTL B JH060M nornepey-
HOM CeUCHEH UAlPRKENHA OT H3TW0a u Kpyuennf. [lpH Bpyucienny

Boblecgomane saaan ragoro poda e paccpoTpern I Stotzom, Z. Ssterr.
Architekt. w Ing. Ver., crp. 082, 1904; 1. Miller—Breslauy Die naueren
Methodien der Festigkeitsichive, 2 uat.. crp. 258. 1613 u 4 yazq,, crp. 265, B. G. K a -
neaberg Cisonhau crp. 329, 1913 Coyaal EPYIoBOro KOabUd, OTEPTOrG O He-
CKOILKIX TOMKAN H HADYHQREOTD CHAAMN. T}[‘]J[rE'!],[[.[dKj-’ﬂi]p[I['-I'MH HAGKOCTH HoBLE,
B pacemorpenr Fo Diesterbed fow Eisenban, erp. 73, 1920w G Unotd,
Forschrungsarb., Ne 223, [922. Ta e samans dpora pacemorpena C. B, Biezeno npu
MOMOULH TE0CHEL O KasMeinilen patote, Ingemeur (Ulreeht), 1927 w Z. apgew Math.
u. Meclr., 7.8, erp, 237, 1928, llpnnerende 7pnrouoserpivecknx PHANE K Tof xe
3a1age nokaszano Brezenow J. J. Kochoy rtaw me, T. 16, ¢Tp. 321, 1936,
IDTa 3AIAUA MMOET TPUKTHGECKOC 3HANCHME MTpH TPOEKTHPOBANKIE A DOTPOROZOS,
CootnererByioman Gubauorpadns sana & ctame [L E. Mayrose, J. Appl. Mech,,
T. 4 c1p. 8Y, 1937, Gy, tame AL L. Gibsonagd E. G. Ritehie A Study
of e Cireutar — Arc. Bow — Girder, Londan. 1914, Honnoe ncereiopanue BOTPOCH
MHO HANTH & kHure Biezeno o R Grammel, HITHPOB&LTL HE cTh. 321;
oM. Tagwe onyGaukopirsee padotel M. B Hogan, Buil Uriv, of Uah, 1. 54,
43— 91 T 33 1940 m 1947 1. 36, 1947, ¢ 38 1948 B nocaedneM Soaaetene Tag
COHCOR MIIOroyrcTed 1y U[]}'G.’[HKUEB]I’FI::I’X pé{ﬁ{'ﬂ' OTMOCHIOKMXLA K pacuery KpYro-
BLIX KO

3 712 saada Gengd pAccMOTpRHE S1-Venail'OM, Uy, eFo CTaThil & Cotpl, rend.,
T. 17, 1843,

#) TIPCnnaAarae70s, 9F0 (UM SORTIT0n 4% 00L& u BOPTHKALLHAH OCh §¥ ABIAIOTCR
QCANMH l_‘PBJ-\ICTpmr NGiepeytiord CeEHEA N 9T0 OCh # ~ KacaTegbiad € OCH KoJbUA
8 TOHE



346 KPHBHE EPYCLS fra. xi

nepeMidlendst KoHNa B npHMepsercs TeopeMa KacriLiwaHo, A4s uero
#eo0XOAIMO HNeTl, BhIpaXkeHde [s MoTesluadnuoll suepridd Opyca.
[Tosarag, ure pazmeps  OONQPCUHOTO
cerentsl Opycd Mamn 00 CPABHCHHK]
¢ DAZMVCOM r, HPHMEHseM 3lech  Te
we (opMyiint, KoTODBE panee Owubi
BBedeHn A3 ppasore Opyca (o
ypaenedss {186) n (190)). Toaromy Bor-
pameHne s DOTEHIHANbON SHEPrUH
Gpycea NPeUCTABHTCH B TAKOM BHIE:

oMMl _
=\ ___2%I ' b
gxzwx- se)rde )

rac C 03uAYaCT KECTKOCTb MpH KPYy-
yepun Opycal). Toraa mckomoe nepe-
ueneHne 8 OONVIHTCH H3 ypaBuenusy

At
6Fﬁ‘
[Mogetasass BuecTo I/ BLpaxeHue (D) K 3avcuasl, 410
aAl : au _
G rsinfe—g) n GEorilcos{e— ),
MOy YaeM
59 5 h .
6:%— {siﬂ2 (a—{p)—|-”“f."11 — cos{oe — ©)]° }a"{;. {240,
A -
1]

B uyacTHOM Cayude npyu a=rm/2 HMeeM
P T BJy O
i EL 7T T \1 (c)
Ecav nnonepeunoe cedende Koubla ABJAETCH KPYFOBBIM, TO C=0GJ =
2 « B
=204, noeras £=2,60G, noayuaem
YL Y L Fre s
= — 4 R S P i
e [_4 #1,3 (5 Q)J 1,248 3, (241)
B KaueCTBe mnpHMepa CTaTHUeCKY HEONPeASTHMOH 3alauy pac-

CMOTpHM TOPH3OHTAALEBA OpyC B Bule NMOAVKpPYra C 340 aHHbIMH
KoHuasH # Marpyxedmeifl pocepenuse (pne. 338, «@). Pacemarpusas

Yy Bojgncaenne © g pazsauidblX Qopa NOLGEPETHOIO CCHEINN PUCCMOTDRHD
B raase VI gactn 11, O 6olee cTporoM HInoern BONPIGCA ¢ nANPSIKCUUHY B WACTH
Koagzita oq. Theory of Elasticity, crp, 291, 143E,

SO0 WAMKRG KPHBOUO GRYCA TE B RANCKOGTW Ero navaitnsol srususnm 347

TOABKO MALE BEPTHKANLHBIE 1[CPCMELILEHHA OPYCa, Mbl MOXNLEM BICIHE
peneGpetp (CPCMetle M B FOPH3OUTAALIOH (JIOUKOCTH, KdK M-
THIME BOINUARAME BLICINETO (TOPAKaE, (eloBaTedtHo, 1€ OYIeT HH
H3rHGA KOALNA 15 €TO AJ0CKOCTH, M CHl HIW MOMENTOs B 3TOH [1L10C-
Koeti va gonuax /A u 8. Paccmarpunan
Fafesalunm Koted £, mpl 3akmotaes H3 2
YCNOBHI PABHOBOCHA, 4TO taM OyIyT JAed- ¢
CTBOBATL BUPTHRATLHAN peakinva 72 8 L.
mosertr M, = Pri2. Momenr M. ragse 47\
OyIeT IeHCTBORATL, MPEUATCTBYA KOHI(E- /
BOMY CEYCHMIO £ DOBODANKBATLCA OTHO-
cuTenbiO ocd z,. Bemnunna 3toro wo-
MEHTA ne MonieT Owth onpeiencsa M3
yparnenuil cratdgn. Mu nadien ee npu
MOMOWH  TEOPeMIl O HallvieHnLleR padore,
COMACHO KOTOPOT HMeeM

TTT T Tmmy

L g
i, (dy 2
[Tpy BLIBONE BBIpAKEHUA NSt TOTEHTIHAL- Puc. 338.

HOH SHepriit Opyca bl H300pakaeM  wvo-
MEHTBI, HDHIOKEHHBIE K KOUY B, Bekropamu Fr/2 u M.. kak poxa

Tnt

3a50 Ha pric. 338, b. Toraa woventer M, v M. B kakow-mGo uonepe.
nos ceveinn L Gyayr

- . Pro

,-’L-Ix=?c05(p-—fwzu sSIng — 2—_rsmtp. (e)
Pro ;

,-Hz__—ré st g+ M., cosq)-—%(l — CO0% ), (b

It BEIP&:KEHHE ANS) MOTEHIHANLHON DHEPIHH NPEACTABHTCA B TAKOM BHE,

A ..4-12)
= Tz
v 25&2 T A (€}
¥
[loacTaBnsAs 3TQ BbIpazKenHe B ypaBHeHue {d) u saveuan, yro
oMy —sing M, cOs
{';Mz - ¢, oA 20 =CO5 4,
10aydaey
W
7
[ P . R Fr
r’-"J_hS {:._—J st A, sintgp— 5 sl cos g )a'cp+
! hi
5

1
tT

S

R o . . . P i .
[? Sty Ot op A, CosTE — - (1 — Cox ) cos q,} di=1),

H



348 KPURLIE BPYChI frat. X1

OTKY A2

{2 i
Mo=5 {2 — 1) —0I82Pr, (242)

3HaKR MHHYC YKA3LBACT HA T0O, 4TO Haupanienue M, TIPOTHBONOJOK-
HO TOMY, 4TO MOKaszano Ha pHc. 338, «. 3uas M, . Mul MOKeM H3 Bbi
‘pamennit {e) 4 {I) nOAYuHTL M3THOAIOIWNMI ¥ KpYTAIIHA MOMEHTH B
Moon MONEPeuHOM CeleHHIL.
Haufoabmui nporus, owesuduo, 6y1eT NCA HATPY3KOH, U Mbl JIETKO
NOAyuuM ero M3 ypabBuerus KacTHanapo:
At

[Togcrasass Bupaienwe (g) 415 U u 3ameudasn, yTo

"
a2 o)
A (i)
5= -j{smq reosg— I},

nonyqaem
mn e
5—2“ {(2 —0,363) (-;]u—ﬂ-lr |
J . 1 1Y P .
Els {{2 .-0,1363;<T+--,-; o —A140, 363” 2514 g ()

[pn HaxOKAGHAHM YACTOBIX MPOM3IBOMHLIX (1) Mbr fpenedperan Tewm
OOCTOATENLCTBOM 90 KpyTaumiel svovent 41, re HBuAeTCH HE3aBHUCH-
MOB BENUUMHOR (10 MpelcTanidet QyHKnno o1 £ onpelesseMy0 Bolr
pamenien (242) Ecumit mil npuyes 370 Bo BiMMagHEe. TO 0paBas YacThb
ypasHenus () OyieT wanuCada B coredyionien Buie:

ti . i M, (k)
df " dMz d¥

Ho eTopolt wieg B 3TOM BhiDAXEeHHH OTOAIAST, COMNACHO YDABHEHHIC
(d) Cuenomatenbuo, wall upespAyulnil cnocod onpeleienus nporuda
O aBnAercAd OGOCHOBAH L.

Muorga vbr A0JKHB PACCMATPHBATE KpHBLEe DPyCha, oCk KOTOPHIX
HE SBANETCH MACCKON KDHBOHE A B 3T0M Cayuae sk Oy.deM HMeTb Npo-
CTPAHCTBEHRYID 3alavy  3adaud [aKOro poila BCTREYaioTes  Hanph-
MEp HpA pacueTe YKpRenisoners pedpd B rpyduarsix  o3ensxax
3ueck ONHTE wOMel Obllk (pHMeded ¢ noawschi metod Kacthawado ).

YoCw state Ko Marguer te Luttiahit rorsch, « 18 eTp. 2b3—61, 194];
Nat. Advisory. Comm. Aeropaut, Mo, M 1005, 1842, Cu, rakme N, J, Ho k1,
LHTHPOBaML na cip. G930,

873] H3rdp KPHROIO BPYCA HE B ILVIOCKOCTA Er0 fIAMAJILIOR KPurpane 349

3ARAYH

KpHeoit 8pyc © kpyronolt otuio # ¢ a=mn{2 (puc. 337} warpywed na xodne
cxpyuysawmel mapoit M =71, Hality ucpememcdue Kol B B pepTHKANLHOM Ha-
npaRACHHH.

Omeem, Thoaaran £4,./0=1,3, HdKDILHM o _OJOGJJ

2. PeurgTu MpeaplavUiyIo 33744y, 10 rlaras[ UTO K KOHUY B MPHAOKEH? warutia-
wwad mapa M,—~M,n reprukanuaof nmcuocm, KaCATeNLHOH K OCH § TOYKe [,
Mnr
£J,

3. Bpyc B BHI2 MOIYKPYra ¢ GCHIO B rOPHAGHTAIL-
nOit NAGCKOCTH 3alefut B cedenunx A w 8 v narpyxen
CHVMMCTPHYHD ABYMA BePTHKAILBEMH Tpyaamu P B rce-
negHax & v D (pue. 339). Hafity KpyTaL(He MoMeHTL
Mz-o B 33Jeitd HHBIX KOHIAaX.

2 It .

Omeent. M, = — o Pr (? — cos P — Psin {5).

4. Pempte npeaptaViiyio saaaqy ALT CAYUAT PANHOMEDIIOH DCPTHRANLHON ma-
MpY3IKIT HATEHCHRNGCTLIO ¢, paclpefefeHHol Mo pcell aauuwe Gpyca.

. fn_ A .

Omeem. M, = —qr?, T W — — 032412,

b, TopusouTaabHEN 6;::3—(: B BHIE IOJNYKPYra, MOKaizauHei{l g puc. 332 v par-
HOMEDHO HArp VHMEHHbIH, KaK g mpeanliyuleid saaaye, onHpaeTCA B CPEIHCM popeped-
Ho¥ CcederHn F. Hality pepTukanenym peaknwio N omopw F.

Omgem. N=2qr.

Chitgent, o —= 1,150 =

10 I T wwonioges



MPUAOXEHHKE
MOMEHTBEl HHEPUHH MJIOCKHX ®HI'YP

. MOMEHT HHEPLHH HIOCKOH (HMrypsi OTHOCHTEALHO OCH, JewaIeH
B €¢ NAOCKOCTH

[Ipu uccaeaoBaHuy usrnfa OaJOK Mbl BCTPeHalHCh C HilTCrpalamu
TAKOTO THOA:

J, =\ y%dF, (243)
F

B KOTOPOM Kam[as 3J€MEHTAapHan MIOmaib dF yMHOMAETCA HA KBaj-
paT ee PACCTOSHMA OT OCH 2z M HHTeIDHDOBAUIE PACIPOCTpAHHETC
Ha BCHO (L10WAls nomnepewnoro cedenns Oaaku {puc., 340). Takod ni-

LAY 4

t?‘éij_

~

.
R~
e Mol topy, o
L

Ny

& —]

Pre. 3490, Puc. 34[.

Terpa.n HAa3b[BACTCA MOMEHIOM HHELHui DJomall F OTHOCHTENBIIO
ocu Z. B MpOCTHIX €AyYasiX MOMEHTHI LIHEPUIl MOTYT OplThb JCrso
BLIYHCACHBI AHAJNHTHYECKH, BoabMeMm, HANpuUMep, HPAMOYIOABHUK
(puc. 341). [1pu BRIYICAEHHE MOMEHTE HHEDILTR 3TCrO NPHMOY(OJIbHUKA
OTHOCHTENABEO TOPU30QHTAALHOR OCH CHMMETPHH 2 Mbl MOMEM pasOHT:
!'}]]HMD}-’I’OJlbI-lHK Hi 66CK011€‘11—10 MaJlpIC HICMCHTLI, KAK nOXa3daHo Ha
purype 3alITPUXOBAHHOH maomaAblo. Torpa

h

2
J, = 2§ oy =15 (244)

L. MOMEHT WIEPIKM OTHOCHT. OCH, JEMAILEA B TQCKOCTH $HUr¥eW 33

Taxum xe oBpa3oM MOMEHT HHEpUHYM NPAMOYTOAbIHKA OTHOCIITENLE
ocit i Oyaet

3
Zthdz = k—b

J, =2 T

¥

Ll

1]
¥Ypappenne (244) MOKEO npuMensTbL TAKKE K BLIUHCICHIO J, Las napas
ACJOTPAMMA, NOKA3aHHOrQ Ha puc, 342, Tak Kak 3Tor napasdienc
rpaMM  MOXKHO 10 YY(TDL (33 (PRMOYTO/bHH- ¥
Ka, MNOKa3aunore NYHKTHPOM, flepeMelledyeM e
NAapasielbH0 OcH 2 3JIEMEHTOB, 03 KOTOPHIX
olun usobpamxen pa dgurype. [lnowazw szie-
MCHTOR [I HX pPacCTodRiA OT OCH 2 0CTariTch
HEH3MEHELIMH HOpu TAKOM DEpCMCLlEHH, TaK
uToO J, ABINEICA TAKHM e, KaK 4 J1A NpamMo-
YTONBUBKA.

[lpy poiuecnennn MOMenTa UHEpHum Tpe- Pue. 342,

YronbHHKA OTHOCHTENbHO OcHOBanua (puc. 343)
0J0WANL  3JCMEHTA,  NOKa3anHoro Ha  pHCYHKE,  PABHRETC

dF = b fz_—ﬁ_v_dy

|
- b,
T et

et ol ot
M

u ypaepcuue (243} paer

A
=y b3
T = LS b=t pdy =",

MeToA BEMHCACHUR, HNIOCT PHPOBAKHLIH NPEIbAYLHMH NpHMEpaMH
MOXeT OBITh NPHMEHEH B camoM oOueM ciydac. MOMEHT HEepIEH Mc
Jyuaercs jegeddeM Gurypsl iia OeCKOHEYHO Manble NoJocKy, mapad
JeabRLIE GCH, M 3aTeM HHTErpHPOBAHRIIEM
K4K B ypaBuenpn (243),

BHHHCHE[IHE HaCTO MOMHO YINPCOCTHTE:
ectd urypa Moxer GuTb pasbura it
UACT, MOMEHTL! [HHEPUHU KOTOPbIX OTHO
CHTEMBHO OCH HB3BECTHERI, B TAKOM Cay4da
NOJHIL T MOMEHT HHePUHH paBed cyMMe Mo
MEHTOB HNEPUIH BCEX uvacred.

Mz onpepencuus  (ypapHepue (243)
CAERAYET, YTO MOMEHT IHEePUUH MIi0ILad
OTHOCHTCJILHO OCu1 [IMeeT pElBMCpb[ AJHHAE
BO3BEJACHHON B YETBEDTYID CTeNeHb, (MefORATENLHO, JEJAEHHEM MO
MEHTd HHEpUUH OTHOCUTCABHO HEKOQTOpOi oci Ha NJouaAs ¢urype
HOAYYSETCA KBAAPAT HCKOTOPOH AJiupbl. 2Ta Anu@a { [a3kIBAETC
paduycom uHepyuy OTHOCHTENBHO 3Tol ock. [is ocefl ¥ i z pajinyct

uHepuun 6ypyT

: II T '
L=V F L=} (245

Ly



G0 MOME(ITE HUEPIHK IUVIGCKAX 41ryp

JANAUYM

1. [lafiTy MomenT HuepOdh NDEMOYIOIEHUKA ma pre. 341 oTnocnutednno oCHO-

Ta. ,
HE
Omeaem. J,. = 5

2. [afits momenT Huepry Tpeyionenira ABC otnocuteanno ocn 27 (pre. 343,
Pergenur. JTOT MOMENT HHEPOHHA JIPEACTABIAET PA3HOCT: MOMCHTOH TEDHHH
napainenofpamma ABDC w tpeyronbanka BDC. CaejoeatensHo,

_bES bhS bR

ey =

3. llabitu f, ANA monNcpeyHerx ceneHui, NoKalanHex Ha puc. J44,

. at (g —2h)4 bas (b — k) {a — 28
Omaant. Jdan{a) J, == e U S P {biuic)J, =T 1 -
4. HaiiTs MoMenT HHepPL iy KBAIPATA CO CTOPOHAMH ¢ OTIHOCHTEA L HO THAMOHATH.
1
Omeem. J= E‘u‘
12
4
& ' —
Y s
a ! Lﬁ_ i
2 i L ‘;47 - I L e |
SN z alt - Atz z
/?, [ -
2 e (I R (oI
¥ ¥ & A
o | ﬁ'-—r— 4 e— é—h— J'
z/ &/ &
Puc, 544,

5. ilafite £y 07, MR wPRMOYTOMLINKA, NOKAZANHGID na puc. 341.

o ; b , i
Nr&eT.. EV Ty 1, = =
v U 213
6. Haiite i, ana dwryp 244, a w 344 4.

1. MNoaspHblii MOMEHT MHepUH® WAOCKOH (huryphi

MomeHT uHepLEH MIoCKOH (PUTYDEL OTHOCHTEIBHO OCH, NCPMeriaAl-
KYAAPHOH K [IJI0CKOCTH DUy DB, HA3LIRAETCH AOLAPHELM MOMERMOM
HAEPHUY OTHOCHTENEHC TOMKI, A€ OCL IEPECeKACT ILIOCKOCTL (TOUKA
(t na puc. 30), u onpejensCTCA HHTErPALOM

Jp= \raF, (246)

F

B KOTOPOM KaWJafi 3ACMBITAPHAR MIowalka dF yMioHaeTes Ha KBajt-

T, MOARPHEH MOMEUT HHEPLHH 353

PAT e€ PACCTORHUA O OCH, I1pf TOM HHTErPHPOBANLNE PACHIPOCTPAHACT-
csl mo Beell @A Gurype. |

U3 puc, 340 Mur iveem #% = g% - 2%y Toraa u3 ypaeeenis (246)
OaY 1AM
Y — S(:yz '— 22] d}" — Jz — JJ,, {94?)

r
I“

T. €. HONAPHLIH MOMEHT UHEPUMH OTHOCHTEIbHO KAKOH-1100 Toukn O
pases CyMME MOMEITOB HHEPLUMH OTHOCHTCABHO ABYX NEPIEHRHKYIHD-
HBIX OCEW ¥ M 2z, nPOXOAALIIX 4epe3 Ty XKe TOYKY.

Paccmorpiy kpyeogoe nonepeuroe cewerue. Mol BeIpeyann noasip-
(bl MOMEHT HHEPUHH KPYra OTHOCHTE[NbHO €10 WCHTPA NpPH HCCALIO-
Badil KpyuyeHrs Kpyraoro sana (em. § 61). Ecan wmu pasobnem

Pue. 340. Pre. 346,

I0MAaNL KPYPd 1na TOUKHE JeMeuTapinie KoJnlda, KaK noKasano hna
puc, 345, To Mbl Gy Acn uneTh dF = 2ns dr 1 u3 ypanuenns (246) nonyuimn

Jp=2n\ rrar =7 (248)

=
L TS

Mzr agaen, 4TO B 3TOM CJIyuae BCNSACTBHe cuMMeTpuy J, — J,, mostomy

w3 ypaBneunit {247) u (248) noayiaem
I ndt "

Jy=J, =5 d =T (249)

MOMCHT HHEPLHH JULiICa OTHOCHTENLHO ryaBnofi ocu z {puc. 346)

MOMKET ObiTh MOAYYEH TYTEM CPABNENHA Jpnca ¢ KpyroM, noxasan-

BBIM HA PHCYUKE OYHKTHROM. BuicoTa ¢ Kakoro-in6o 3aeMeHTa 2010

ca, HANPHMED, NOKAZARHOTO LITP IXOBKOH, MOKET ObiTl, ONIYUCHE ¥ Mel1 b-

JLEHUEM BBHICOTHL §; COOTBETCTBYIOIIErO 3NCMCHTA KPYTa B OTHOILel
bia. His ypasuenns (241) caeayer, 4T0 MOMENTL [HCPIUIN 3THX ABYX



Jad MOMEHTH HIEPUHH [AOCKHAY GHry¥p

3;1eMEHTOR OTHOCHTEALHO ocit 2 GYAYT HaXOoRuTLeA B OTIOUIE
btia?. MomenTo nHepwsit .LLINCA 1 KPYra., OUCBHAHO, OYAYT Haxo-
JAiThCst B TOAM KE OTHOWEIHI, CJASSOBATENLHG, MOMEHT HHePUMI 3/IHNR-
Ca [pABHSETCH

J— m(2a)t By qabd

e T (250)

Takum xe obpasoM HaxoiuM AAs BepTHKAALHOI OCH

nha?
J_‘.z 1

TOrda noNApHLIT MOMCHT HHEDIHKE 3/UTINCA, HA OCHOBAHHHW YpaBHE--

s (247), Oyper

Jp=d g, =00 e (251)

JATAH

1. Hality noadapuerl MOMCHT HHEPUKH TPAMOYCOALHERA OTHOCHTESARHO ((@HTpA
TAwect (puc. 31I),
LS T/
Omaem, Jy, = 4+ =
r=rt
2, Hafity po1dapusifi MoMenT HEepuin o1omansi, aoKa3anu6IX a PAC <44,
OT HOCHTEYBHO HenTPos TAKECTI,

III. Teopema o mapainjenbHomM mepeHoce ocei

Ecny usBected MOMENT (HEPUMI IMOLEALH OTHOCHTOALHC OCH, NpPO-
Xolallel ucpes uentp TaXecTu (pHe. 347), TO MOMEHT HUEpIlId OTHO-
CHTeNbHO KAKOH-1#00 MApANJIeAbHOR OCH MO-
HeT OBITL BBIUNCHEH (2 CACAYIOUIEr0o YpaBHC-
HIISl, BLIPAXKAIILETO ME0PCMY O MOMERITIAX UHEp-
UL OMAGURIMEABH IO LA 28 BHX oreti:

: Jo=Jd, - Fd?, . (252)
U S
Puc. 17 B Kotopom F ecTo mnomaian qiryper 1 o —
pPaccTOSIHHE MEXHAY OCAMII.
Teopema aerko ADKA3LIBACTCA HA OCHOBAHHN ypaslenus {243):

Jo= Sy~ dypdF =42 dF 4 2\ gd dF + \d*dF.
F F F F

[eppulét wEICTPAT B TNpaBoil uyacTh paBen J,, TpeThil (HTerpan pa-
seH Fd* a sTopoil nnTerpan ofpamlaeTca B HY/b BCACACTBHC TOrT,
YTO OCE 2 MPOXOANT uepe3 LelTp TamecTi maomad. [loaTomy sto

IV, URUTPOBEAITLH MOMEIT HUEPIUHW, CIABILIE OCH L)

YpaBHEHIe CBOANTCH X ypaBueHuio (252), Ypasaenne (252) ocofenso

NOIe3HO [PH BHMUCARHUIT MOMEHTOB HHEDPUMH NONEPeuEX CedeHMH

cocTasneix 6agok {puc, 348), [Nonoxenue UeHTPOB THKECTH CTAHAAPT-

HuIX YTOAKOB 1 MOMEHTLL HIEPUHMH X IONSPCHMHBIX CEUCHHH OTHOCH-

Tey bHO ocell, [POXOAAU#X Yepes HX LCHTPhl TH- y

HecTH, Aanel B cnpaBoddiikax. [lpe nomowsn Teo- 1
+I: RETY

pPEMB! O MOMENTaX MHepLIIM OTHOCHTCBHO fapas-
JENBIEX OCeH MOMEHT WHEepWIH TAKOTO COCTABIO-
ro CeYeHHA OTHOCHTCNBLHO OCH 2 MOMET OuTb JICT-
KO BBIUHCITEH. ¢

3ANAYH

-h-é-(-

1. Tlpreayface TeopeMolli 0 MOMEHTAX HHEPLUHW OTHO-
CHTENBHO RapainelbHBIX OceH, HAHTH MOMenT HHepIuH <Ll [3
TpeyrodbHuKa (puc. 343} OTHOCHTEALHO OcH, MpoXofslred
Yepes HeHTP THKECTH H Tapanientiod oCHOBARHIG.
bid Puc. 348,
36

2, HalTe MoMenT nyeplun J, ceUed s, TOKa3aHHOTO 11a PHE, 348, ecnu fi=50 cu,
b=1.2 ca W yroaku uveior paamepel 10X 10X 1.2 opm.

Pewenne, J,—=1,2.509/124-4{2094-22. 8 (252 91}3|=57 880 cu*.

3. HaltTy MOMeHT wHEPLIH OTHOCHTRILHO HEATPAAbHOH OCH NJIDILANH WReLIEPa
8 zalawe 2, crp. 95

Ormeenr. J =

IV. LierTpobemHubiit MOMEHT HHepuHd. [JaBHbie ock

Hurerpan
J.=\yzdF, (253)
p

B KOTOPOM RAMNAs 2/ 1eMeHTapHas naowaika dF yMi0XKaeTcd na npons-
BuJeNile ee KOOPNHHAT H iNTerpHPOBAHNC PACMPOCTPAHAETCA Ha BCIO
mIomans F naockoll GuTypsl, HA3BIBAETCH UEHMPO-

i OescHotm  MosMermon  uxepyun  gurypot, Ecan  ¢n-
\%;y:’f [¥Pa HMCCT OChb CHMMETp#H, KOTOpAd npuisdra sa

! och ¢ uan Z (puc, 349), 10 neHTpoOeKHBIA MOMEAT
HHeplHil paBed Hymo. JTo cielyeT H3 TOrD, 4TO
B 5TOM ciaydae JIA RAKOrQ-Au0o JIEMEHTA, HANPU-
mep, dF ¢ NOA0WITENBHBIM 2 CYUIECTBYET PABHBIA I
CHMMETPHULO DACIONOMEHEBIH 9aementT dF’ ¢ otpil-
BaTenpHbM 2, COOTBeTCTBYOLLEE 3.eMelTapiiLe npo-

Pre. 343. u3Beleria §2 4F yHuuTONawT ApYr Apyra, mosTOMY

wnTerpan (253} ofpamaercs B Hyab.

B ofuiem ciiyude aas Kakoi-n1u60 Touxku nodoH MAOCKOHR guirypbl
MBI MOMKeM BCeTAAa ualTH ABe MepuegAUKYJAPHEIC ocu Tak, uTe0bI
HEHTPOOKHBIA MOMEHT WepLim WA 3THX OCeH pPaBHAACH HYJIHO.
Bosbmenm, ranpaMep, ocr i o 2 puc. 350. Ecan ocil nOBEpHYTh OKO10
roukir O wa 90° 8 HanpasieHUH YACOBOA CTPENKi, TO ([OBOC [IOMOHKE-
Hue ocell GyAeT §' ¥ Z', Kak NOKa3auo 6a pucyixe. Toria nonydaeTes

-

a2r

4
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GJEAYHINEC COOTHOLCHEE MCEAHAY CTAPRIMII KOOPAHIIATAMM 3JemMellTa
dF u ero HOBbMI KoOpAuBaTayMu:
Y=z Z=-—y
CheoBaTenbHO, LEHTPOOEXHLIA MOMENT MHEPWIH LSt HOBBIX KOOPil-
HAT pasey
Jyw = \y&dF = — \yzdF =— 1 ,.
F Fd

Taxun o0pasoM, ipH 3TOM NOBOPOTEe LenTpOGEKHEIA MOMEHT HHEpLLH
uaMelseT cBoit 3nak., Taxk Kak HeHTpoOeKHbIT MOMENT WHEPLHN H3Me-

HSETCA HENTPEDBLIBHO BMECTE € Yr0M NOBOPOTA, TO JOAKHB ObITL TAKHC
HANPABJEHUA, Aa% KOTOPWX 9Ta BeNHYHHA CTAHOBUTCA HyJeM. OcH B

& &
a
- e/
& — 7
// é
“ z’
Puc, 3500 : Puc, 351,

3TUX HATIPABACHHAX UA3LBAIOTCR aiasnbiiy ocAmu. OOLIKHOBEHHO LEHTD
THAXECTH HPHHHEMAaeTCs 38 Bavaqo KoopAansarT, o Toila COCTBETCTBY HNIlHe
TABHBIE OCH HABBIBAIOTCS SAQGHBIMU Wenmpathroimu ocamu. Ecnu du-
Fypa HMeeT OCh CHMMCTPUI, TO 3Td OCb W OCb, €il [MepNeHAHKYAApHAnR,
OYAYT rnaBHLIMH OCAMEL (PHIYPhl, TAK KaK 1eTPOOeKHbIH MOMCHT HHep-
Ui OTHOCHTEABUC 3THX OCEH paBEH HYJD, KAK BBISCHEHO BblLIe.

Ecan ussecTeH LeuTpOGERIILIT MOMEHT nnepuul gurypel Ang oceil
g n z {puc. 351), npoxoammux uepes NEHTp TIKECTH RJIOmMALL, TO
UCHTPOOGEKILIN MOMCHT MNEpUHH Ans Aapasie]bHuiXx oceil ¥ u 2
MOXKET OuTh HaHJEH W3 ypaBHEHUS:

Jyerr =, -+ Fab, (254)

T BhIpaKaeT TeOpeMy O DNAPANNEBHMX OCAX ANA UeHTPODEKHLIX
MOMEHTORB MHCPUKWHA i AOK&3BIBACTCH HA QCHOBAIiHH TOrO, 9470 KDDDI[I{'
HaTL! 3neMenTa dF 1ns noswix oceli GyayTy == y 4+ b, 2 = z + a. Cae-
JOBATEN RO,

Sy = .y'z’(f[-' —_R(y + b)(z L aydf =

W p2

y2dF -\ ab dF + {yadF - {bz dF.
Ia £ ~

E_—-F"'EH’

F

Tlocresnue ABa weTerpana olpaiaores B pydh, moToMy uto C ecyr,
HCHTPp THAECTH NuOwWallr, 11 ypaBHenie CROMuTCA w (254).

V. HW3MENENHE IIATIPABJAENGR OCEH, ONPEARARNHE rJIABHRIX OCEH 357

3ANAUYH

I. Hailty /7y 24 npaMoyroasnuka ga pac. ML
b2h?
Omeent. J ., = -

2. Uality ucntpobexuwil MOMEHT WHCPUMH ¥rouka (puc. 352) oTHockTe bnG
occlt ¥ w2z, & TaKEe aan ocel gy, ¥ 2.

Peweque. Pagbnuas durypy Ha LBa NPRMOYTOOb- L4
INtKa ¥ NPEMEHss YpaRnedde (254} 1w Rawjoru 13 i bl i
ITHX BPAMOYTOIRHAROB, MBI HaXOLuy - e
,
alit K2 {a% - R T -’
Jl'::'_-- ——]—7' - ]_ ‘g\ ,-’
4 4 . a2 -
N \\ J/\éj i
s yeosnls cumverpun J, , e 0. N ) L
i - s
4. Onpeae’nTs DEHTPOCEKHLIT MOMEHT HIPIHNA N E: 2
Jyz A7A ceucwndy, nokazannmx na puc. 344, ecan € o — i
CCTH UEHTP THIKECTH. : _
Puc. 352.

Pewenue. as prevuxos 344, a u 344, bJ e
BoaencTBHe cuumerpud. Bocaviwae pue. 344, ¢ pas-
Oueas cevenne MHa TPM HPAMOYTOIbHMKE R TNOAB3YACH YDABHEHHEM (254), um
HANOTIHM

_ a— i f B
Jyo— — 2 —ny 4 (VLY
7 t ' 2 l\g ]

PO

V. HameHenne nanpaprenns oceii. Onpesenenyue riapupx ocef
[IpeAnoaACKIM, Y4TO H3PECTHE MOMEHTHI MHEPLHH
J, = SyZdF. dp= l\zzdF (a)
F F
H NeHTpoDeXEbiil MOMEHT HHEPUHU

Iy S!}’z df (b)

A & -

¥ TPEOYCTCA HANTH Te JKe BEJYHHb
s nosex oceil ¥, u 2, (pue, 353).
PaccMaTpuBas 3JeMeHTapiy0 maouiai-

A A kY dF, Haiiicy 03 YepTerka HOBLIE KOOD-
LT~ AHHATHI
Pue, 353, Zy=z005q |- ysing,
Yi =Y COS @ —Zsin i, (c)

rAe @ eCTL yroa MCXIY 2z i 2,. J'orna

f_
= \, pheust g dlh Se‘ sty dF — \ Pyie s COS§ dF
¥ F F

J., = S;;;—'dF = S(y COsg —zsing)dF =
r
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i1y, ROgAb3YACh (a) n (D), nmoxyuaes

o =dc08tp - Josinfp —J sin 2g. (253}
Takiw xe obpasom
Jyy =S, sin*@ 4 J cose + /o sin Ze. {255")
BaaB cymmy u pasHocts ypaBHeHH {250) 1 (2D5'), Mbr HalideM
Lo - do =, 1 d,, (256)
Joo—dy =/, — T ycos2¢ 2] sin2¢. (237)

D14 ypaBucHHA BeCcLMA Noneays! ais Bbiupenedia J, u J, . Hast Ber-
ypcaieHHs J, . Mbi DaXoAluM

Tz, =\ th2ydF = { (y cos@ —zsing) (2 cosg - ysing) dF =
7 F
— Syﬁsin §Cos g dF—Szgsin(pCOStde—l—Syz(L“Dsg ¢—sin?g)dF,
F F 7

UM, TIOIB3YACH yparuewusMu (a) i (b), monyuaem
Ty == (=) 5in 2 |- J, cos 29, (238)

[earpodemuitit MOMEUNT NHEPUHH paBUAeTcH HYd10 A TJABHBIX
oceft, CaeloBatensis, oCH 4, # 2, Ha pUC. 303 OyAyT CJIZBHLIMI OCAMH,
ecili paead yacTh ypaBueHHA (258) obpamaercs B uy.ib, T. e.

(/. —d,) 5sin 2q + J,. cos 2¢ = 0.
370 aaer

27 . -

YpapueHue (239) MokeT ObiTb no0ayucno mytem AnddpepeHLIIPOBAH 15
ypasuediid {255) mo § [t TOCAeAYLIEro NpHPaBHHBANUS YA PE3YlL-
Tara 370ro JudxpepenlinpoOBaHUA. 2TO MOKA3LIBAET, 4I0 MOMEIThLI UHED-
(L1 OTHOCHTEIHHO TJABHLIX OCeil ABIATCA OHH HANOOALIHEM, 8 ApY-
TOH [AMEH bIIHM. )

OnpeneqiiM, HanpuMep, (ANPABICHHA [IABHLIX OCEH nPAMOYI04b-
HEKA, (POXONALLUX Yepe3 BepIUNHY mpAMoyroasHika (pie, 341). B
ITOM CIYYas

b ih? L
J:‘—j ’ J1 Ty, J_r"z’ — 4
CAeA0BATCILHO,
bz 3bh
Y — ——— . o
tg < = e Bl 7T 2 (92— g% ((”

v o)

V. WAMERFI[HE HATIPARAEHHS OCEH. OMPEAEAEHUE rAARITLIX OCHHE 350

Hanpannesue ¢ onpesgnfercs Tem, YTO npk BuBOAE ypaBieHus (259)
YTON @ Obl1 (IPUHAT NOJOHKHTCAbILIM B HaNPaBICHHN IPOTHB YaCOBOH
cTpenku (pue, 353). Ypasnenue (d) macT iBa pasumX suauvegMs mis
¢, oTapdaoiaxes Ha 907, I1o 6yAyT IBa NepUeHAUKYnAPHHIX HAlpaB-
JEeHIA 'N3BHLIX O0cel. 3HAA HANPABAEHHSA MEABHLIX Oceli, MOXKeM HAfITH
COOTBEeTCTBYIOLIME MOMEHTHl wHepLinM u3 ypasueHph (256) o {257).

Paanycet Hpepim, cooTeer-
CTBYICLIHE [NABHEIM OCAM, Ha-
3BIBAKTCA 2AQeHbIM L paduycany
UHEPL L,

Eeaw gy, u 2z, aBasoOTcA
[JIdBHBIMHI OCAMH HHEPUHH (pHe,
354) w i, n i, — rAaBHLE pa-
ANYCHl HHEPLHH, TO SAaufc ¢
MONYyOCAMM i, # {;, Kak no-
Ka3aH0 Ha pHCYHKe, Ha3blBaeT-
ca  3rruncom  uHepyuu, HMMes
3TOT SMIHOC, MOIKEM NOJYUHTH
paapyc uHepuuu £, AAS Ka-
KOHA-1HGO ocH Tpadiidecki, ny-
TeM LPOBEREHHUA KacaTeSIkHOH K /Muncy napatnenbio ocy 2. Pac-
crofiiiie Hauana XooplunaT @ ot 3TOH KacaTedLHOH paBHO AdMHC I,.
DIANC UHepHUN JaeT KapTHHY H3MEHEHHS MOMEHTA UHepINH, KOr-
lia OCb Z MOBOPAuIBACTCH B INOCKOCTH ¢mrypH! OKO10 TO4KKH O 1
NOKA3LBACT, Y0 HAHOOALINH M HAHMENbIUHE MOMEHTLI HHEPLIH HB-
JHIOTCA TAABHBIMiIt MOMERTAMH 1{HEPHIIL,

das vaxomaeHHs MOMEHTOR HHEPLEH OTHOCHTEABHO HAKJOHHBIX
OCeH TaKKe MOMHO BOCMOALIOBATRCA nocTpoeHueM kpyra Mopa, Tpa-
prdeckud crocol BNOTHE ananoriden cnocofy, PaccMOTPCHIOMY B
raage Il ana manpamenuil. Heo®xomumo anwn saMeHuts 0., 0, U T
cootBercTBenHo J., J, w J,. '

Pre. 254,

3ATAYH

1. Oirpesetitte HAMPERISHIE [NABHBIX LEHTPRALHBIX OCEH 3ETOBOrO CeURyME
{puc. 344, e}, ecan f-<h =25 cx, b=125 cn, a=25 cu.

2. Haltn manpapgenssd TiiasdbX HEHTPalbHEX ocel K COOTRETCTBVIGLLKE Fad-
fRle  MOMefITBL HHEPUHM 114 yraokorp cedeppd 10X 5X 1 cu.

Omsem. tg 20 _0.541; J_ . —[49 84 ca?; Jin=16,02 cat.

3. Onpele1ntb NoaYoCH 3MIHICA HHEPHAW ATH STARNTIIUECKOTO NONEREYHATD
ceueHEA (pwc. 340).
a

y Il' = _,2“ f
4. Tlpd KaKRX YCIOBHAX 37HMC HHEpIITE CTAHOBMTCH KPyrom?

Omgem, (.=

b|



