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NPEAHCIOBHE K TPULUATD NATCMY H3LAHHIO

B HacTosllieM H3A3HHH NPOAOJIMKEHA TONHITKA OTPA3HTH B 3a/4ay-
HHKE HOBHle NpPOC/ieMbl TeXHHKH # GoJee MOJHO OXBATHTL Pa3jetl
MCXaHHKH, Panee He Hallleluike J0CTaTogHOro ocBenierns. Kpowme toro,
BCe BeJHYMHEL B 3ajayax MepeBeieHtr B MexIyHaponnyo crcteMy
ennyny (CH), Beesennyro B CCCP ¢ | smsaps 1980 r. B COOTBETCTBHK
co craHpaptoM Copera IJKoHomuyeckodi Bsaumonomomu CT C3B
1052—78 *). B KoHIe KHHTH NpHBENEeHa TabJHUA OCHOBHLIX, AONOMHH-
TEJABHBIX M NPOH3BOAHBIX €JHHHL, FeOMETPHYECKHX, KMHEMAaTHUeCKHX,
CTATHYECKHX H JIMHAMHYECKHX BEJIMYHH 3TOH CHCTEMHL

Hosrie paspenn cocrabnenn M. W. Bate (CMewannsie 3agaun Ha
CNIOXKHOE IBHMEHHE TOYKH H TBepioro Teaa, § 25), H. A. Dydaepnm
(Cucremn ¢ kavenwem. Herononommnie cesiam, § 50), . B. Yennano-
BuM (BeposiTHocTHEle 3afiaun TeopeTnueckoli MeXaHHKH, IJaBa X1V).
OZAHOBPEMEHHO NOMOJHEHHI HOBHIMM 3a/laYaMM [OYTH BCE OCTAJbHLIE
Pasjenibl, B 9aCTHOCTH BBEACHH 3alayH, CBA3aHHHE C MaHHOYJAATO-
PaMH; 4acTh 3akaY HCKJIOYeHa.

ABTOpCKMI KOJNMIEKTHB TIOHEC Tsmeaylo yTpaTy —B 1980 r. mocie
TAKENIOH MPOAO/IKHTENbHON GONE3HH CKOHYANCA ONMH M3 BeLylIMX
COaBTOPOB H THTYJIbHHIX PElaKTOPORB, YJEH-KOppecHoHAeHT AKafeMuu
Hayk CCCP, npodeccop Aunatoamnii Wcaxosuu Jlypre, Bo3rnasnsis-
IIHH aBTOPCKHHA KoasekTus ¢ 1935 r.

[Toarotosunu «COGOpHHK» K NeyaTH H NPENCTABHAH HOBHE SafauH
M. H. bare, H. B. Bytennn, A. C. Kennson, A. H. Jlypre, II. P. Mep-
KnH. KpoMe nepeuMcrlieHHHX Bbiue JHi, HOBHE 3a/laud AJsI HACTOS-
luero uspanus npeacrasuau E. T'. Beprep, I0. I'. Henoaos, M. B. Mu-
poxoB, 3. B. Ceran, B. B. Ctapoceanckuii, H. B. Uennauos, H. A. Dy-
thaen.

Hymepauns 3anay nsofinas: mepBoe YHC/O O3HAYAET HoMep napa-
rpaga, BTOpoe — HOMep 3ajauH B 3TOM naparpage. B ckobkax yKaabi-
BAacTCsi HOMED, KOTOpHA HMesla 3ajaya B TPHALATL BTOPOM — TPH-
IaTh 9eTBEPTOM H3RaAHHIX.

a;) Cooisercteyer I'OCT 8.417—81, peesentomy ¢ 1 supaps 1982 r. (Hpuney.
peo.
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H3 NPEAHUCIOBUSA
K TPHIALUATbL BTOPOMY H3AAHMIO

«COOPHEK 3aAay no TeopeTHuecKofl Mexannkes M. B. Memepckoro,
COCTaBJIEHHEIH NEPBOHAYAJLHO 1O MBICJIH M HOJ penakuueii M. B. Me-
LEpCKOro rpynnofi mpenofapaTesleli TEOPETHUECKON MeXaHHKH 6. ile-
TepOYPrCKOro NOJHTEXHUYECKOrO HHCTHTYTA KaK NOCOGHe LA npeno-
AABaHUS] MEXAHHKH B 3TOM HHCTHTYTE, NOCTENEHHO MOJYUH/ CaMOe IiH-
POKOE pacnpoCTpaHeHHe Kak B Halueil CTpaHe, TAK u 32 ee MpefenaMmy.
Haumnasn ¢ 1914 r., xoraa smiumio neppoe uanauwe «COopHHKa», OH
TEPEH3NABAJICA TOJLKO B HAllell CTpaHe TPHALUATL OLMH pa3; NEpBOMY
LE4aTHOMY H3[AHHIO NPENIUECTBOBAJO €Il HeCKOJbKO JHTOrpagdHpo-
BAHHBIX M3JaHHKIH.

OnHa H3 OCHOBHBIX NpuYEH ycnexa u pacnpocTpanenss « CGopHHKa»
SaKJIIOYAETCsA B TOM, 9TO B HEM N0JA06PaHH 3a034H, HMEIOLIHE KOHKpeT-
Hylo GOpMY, AAlONIHE BO3MOKHOCTL CTYNEHTAM npuobpectd Heob6XomnH-
MBIE L7171 HHX HAaBEIKH B NPUMEHEHHH OOIUMX TEOpeM H MeTOOB K pe-
LIEHHIO KOHKPETHHX NPHKJANHEIX BONPOCOB. :

«COOpPHHK» HEO[HOKPATHO nepepabatrsacs.

CocraBuTeniMH 3a]au, NOMEWIEHHLIX B nepeoM H3naHuu «CGop<
HuKa» 1914 r., 6un: JI. B, Accyp, B. A. Baxmerses, M. M. BenTkop-
cxkuid, A. A. l'opes, K. M. IlyGsara, A. M. Jlaprosos, . B. Meiepekuii,
B. ©®. Murkesuu, E. JI. Huronan, K. 3. Pepux, M. JI. Tarees,
B. B. Taknusckuit, C. I1. Tumowenko, A. H. Tynoposckuit, A. I1. ®au-
nep-®aut, A. K. Qenepman, B, I1. Ifatpoe u npyrue. B nocJenyounx
M3NaHUAX TpHHAAH yuactHe Takke E. K. Murponossckeii m
M. JI. dpauk.

B noaroroeke onunEanuatoro nepepabOTaHHOIO H3LAHHA NpPHHH-
Mayi ydacthe M. M. Akumos, M. . Bats, B. A. bepr, H. K. I'cpunn,
10. B. Honronenko, A. C. Kemsson, 10. I. Kopuunos, A. H. Jlypse,
K. B. Menukos, H. H. Hayronpras, I1. . Hemo6uu, H. I1. Hepo:os,
E. JI. Huxonan, B. . Ilexkun, I1. H. Cemenop, A. A. CMHpHOB,
C. A. Copoxor, K. U. Ctpaxosus, A. H. Hexkmaper 1 @. I. [Imuar.

IlBe cymecTsensbie NepepaBboTKy OCYMIECTBIEHE B UeTHpHALATOM
H UIECTHANUATOM H3AaHuAX. Pa6oTra mo noAroToBKe o6oMX H3namui
OBUIA BBIMOJHEHA KOJJIEKTHBOM Kaelpsl TEOPeTHUECKOH MeXaHHKH
JIeHHHUIPaACKOrO MOJNHTEXHBYECKOrD HHCTHTYTA. COCTABH/IH HOBHE 3a-
A24M M pPENaKTHPOBaJu: oTaen crathki —C. A. Copokos, Kumema-
TikH — H, H. Hayronsnas u A, C. Kenb3on, aunaMukH MaTepHaJbHOH



Touky — A. C. Ken3on, ansaMuxn cuctemul — M. M. Batb, ypasuennii
Jlarpanxa n Teopun koaeGaumii —I'. 10. [xanennnze. O6luee penak-
THpoBaHHe ocywiectsua A. M. Jlypbe. Kpome ynomMsHyThIX JHU, ais
YeTBIPHAAUATOTO H3JaHHS NPenocTaBHIH HOBkie 3agagu H. C. BaGu-
wesny, H. H. Hnenscon, B, JI. Kan, A. H. Xonogusx, A. H. Ikimros
u H. A. Iokyuaes.

Pa3spuTHe, HAYKH H TEXHHKH 33 NOCJEIHHe NeCATHJETHS BH3BAJO
neobxonHMOCTs HOBOH nepepaboTkn «C6opHukay (mocjenHss, Hau6o-
Jiee cyllecTBeHHan nepepabGotka Obina ocywmecrsaena B 1949 r., B ue-
CTHAALATOM H3NAHHH).

B Tpuauats BTOpOM H3AAHHH CAENAHA NOMNLITKA, HE BLIXOAA Sa
PaMKH TeOpPEeTHYECKOH MEXaHHKH, OTDAa3HTh B KaKOH-TO CTENEHH HOBhie
npOo6.eMbl TEXHHKH H G0sIee NOJMHO OXBATHTH T BONPOCH KJACCHIECKON
MEeXaHHKH, KOTOphle He HALLIH N0 CHX NOP AOCTATOYHOrO OCBELEHHS.
B cBasu ¢ 3TiM B «CGOpHHK» BBENEHB HOBHIE Pas/esbl, CONEpPHAlLHE
3a]ayH MO NPOCTPAHCTBEHHOH OPHEHTALMH, AHHAMHKE KOCMHYECKOro
NoJieTa, HelHHeHHBIM KosneGaHuaM, EOMETPHH MAacc, aHaJHTHIECKOR
mexanHke. OnHOBPeMEHHO CYIUECTBEHHO NOTOJHEHE HOBBIMH 33a]3a7aMH
pasfenkl KHHEMAaTHKH TOYKH, KHHEMATHKH OTHOCHTENLHOIO NBHIKEHHS
H NJIOCKOrO [BHM{EHHA TBEPAOrO Tena, NHHAMHKE MaTepHAJbHON TOUKH
H CHCTEMBI, IHHAMHKH TOYKH H CHCTEMBI EpeMEHHOH MAaCCHI, YcTOHIH-
BOCTH nBHxeHHsA. [eGoabluoe KOJIHIECTBO HOBHIX 3a/1a4 BBENEHO TAKXKE
NOYTH BO BCe npyrHe pasnenul «COOPHHKA®; HEKOTOPHIE 3a0aTH HCKIIO-
ueHbl K3 Hero. CnenaHsl TaKie He6OJblUHE IIEPECTAHOBKH B pasMelle-
HHH MaTepHana. B konne «CO60pHHKa» B KayecTEe A0GaBJIEHHA NpHBe-
Ilena Mexxnynaponuas cucteMa enuuuy (CH).

Pa6ora mo mnoAroToBKe TPHAUATL BTOPOrO H3LAHHA BHINOJHEHA
Cpynno#i npenonapaTtefel BHICUIHX y4eOHBIX 3aBeneHHi T. JIeHuHrpana.
CocTapuii HOBHIE 332[a9H W TNOATOTOBHJH K NMEYATH: OTAEN] CTATHKH —
. P. Mepkun, orgen kunemaTHkn— M. H. Bate (§§ 15—18),
A. C. Kenpzou (§§ 21—25) u II. P. Mepkuu (§§ 10—14 n 19—20),
OTAeN AMHAMMKH MaTepHasabHOfl Touku — A. C. Kenb30H, OTAen OMHA-
MHKH MaTepHannbuOH cHcTeMel — M. M, Bate (§§ 34—44) u H. B. By-
TeHHH (§ 45), otaen awamuthyeckoli mMexaunkH — M. . Bars (§§ 46,
47) u JI. P. Mepkun (§§ 48, 49), oTnen nuHaMUKH KOCMHYECKOro mno-
Jera — JI. P. Mepkud, oTAeN TeOPHH KOJAeGaHHi H YCTOAYHBOCTH JBE-
wenns — H. B. Byrennn. KpoMe BoileynoManyTHIX ML TIPEAOCTABHIH
Hoemle safayn M, 3. Konoeekuit, M. E. JIupwnn u B. A. CMonbuHKOB.

CuuTaeM CBOMM NPHATHEIM [OJIrOM BHIPA3UTh HCKPEHHIOW Gaaro-
napuocts npocdeccopam I'. KO. Cremanoey u B. H. lllenkauepy u
BO3[/IABJAEMBIM MMH KOJJIEKTHBAM Kadenp 32 LEHHHE 3aMeyaHns
H COBETHl, MO3BOJIBBIIHE YAYIIHTE « COOPHHKS.



OTOEJ NEPBHHA
CTATHKA TBEPOOTO TEJNA

I'JIABA 1
TNJTOCKASI CHCTEMA CHJ

§ 1. Cunw, meiicryomue no onpmoil npaAMOH

L1(1.1). Iisa rpysa, 8 10 H u § H, sucsitune na opuoit BEPEBKe,
YKPENIEHl HA Hell B Da3HEIX MeCTaX, MPHUEM 6Obiuis TDYy3 BHCHT
Hue Menbllero. KakoBo HaTsokeHwe BepeBKH, eciy BEDXHHH KOHeL,
€€ IPHKPEIVIEH K HeNOABHMIKHOH TOYKepP

Orser: 10 H u 15 H.

1.2(1.2). Bykcup Taner Tpu Gapxu pasnHYHREX pa3mepos, crenyio-
e onua 3a apyrod. Cuaa TArd BHHTA OyKCHpa B HaHHBI MOMeHT
pasHa 18 kH. Conpotusaenne Bogn mBHkeHMHIO Gykcupa pasHo 6 kH;
CONPOTHBJIEHHE BOAB [BHIKEHHIO NeEPBOIl Gapmu—6 kH, BTOPOH
Gapxi—4 kH u TpeTheli — 2 kH. Hwmetompiics s PacnopsixeHuH Ka-
HaT BEUIEDPIKHBAET 6e30NacHO PaCTATHBAIOLIYIO cHiy B 2 kH, Croasko
KaHaTOB HANO MPOTAHYTL OT OyKCHpa K nepeoii Gapie, Ot neppo#t Ko
BTOPOH H OT BTOpO# K TpeTsef, eciy ABHKEHHE — NPAMONMHENHOS H
PaBHOMepHoe?

Oreer: 6, 3 ¥ 1 Kanar.

1.3(1.4). Ha nxe maxter Haxomutes uenosex peca 640 H; mocpen-
CTBOM KaHATa, MEPEKHHYTOrO Yepes HemONBHKHEI GJI0K, ue/noBeK yaep-
JKHBaeT rpys B 480 H. 1) Kaxoe naenenne okasmpaer q9EN0BeK Ha AHO
waxTe? 2) Kakoit rauGonbimmi TPY3 OH MOMKET ynepaKaTs ¢ NOMOILbIO
KagaTta?

Orser: 1) 160 H; 2) 640 H.

1.4(1.5). Toesn uaer no NPAMOJIHHEHHOMY TOPH3OHTAJILHOMY NyTH
€ TOCTOAHHOH CKOPOCTHIO; BEC NOe3na, He CyHTas 5JIEKTPOBO34a,
12-10% kH. Kaxkosa cusia taru SJIEKTPOBO33, ECJIH CONPOTHBJIEHHE NBH-
HEHHIO noe3xa paeHo 0,005 napnenus 03712 HA peJbLCH?

Orser: 60 kH.

L.5(1.6). ITaccamupckuii mnoess coctout H3 37eKTpoBO3a, Gara-
HOro BaroHa seca 400 xH u 10 NacCazXuPCKHUX BaroHoB Beca 500 xH
Kaxne. C Kakoii cunofi Gyayr HATSHYTEL BATOHHEIE CTSKKH H KaKOBA
CHIIA TATH SJEKTPOBO3a, eC/IH CONPOTHBIIEHHE MBHKEHMIO N0€3/1a paBHO
0,005 ero seca? Ilpu PEIIEHHH 33/1aUH MPHHATh, 470 CONPOTHEBJEHHE
ABHMEHHIO pacrpeflefsieTCsi Mex/ly cOCTABOM noesfia NponopLHOHAIE-
HO BeCy B 4TO JABH»KeHHE 1oe3fa pPaBHOMepHOE,



Oreer: Cusa Tarn snextpoBosa 27 xH, Ty =25 xH, T =
=2-2,5 kH B 7. A, (HHXHHH HHOEKC O3HA4YaeT HOMED BAroHa, HaUH-
HasA 0T 3JeKTpOB03a).

§ 2. Cunpy, AHHMM JeHCTBHA KOTOPHLIX fepeceKalnTcs
B OJHOH TOYKe

2.1(2.1). B uenipe NpaBHJbHOTO MLIECTHYTOJBHHKA TPHJIOMNKEHH
cunel 1, 3, 5, 7, 9 v 11 H, HanpaBneHsble K ero pepiunsam. Haiite
BeJH4YEHY H HanpapJjieHHE PaBHONEHCTBYIOLUEH ¥ YpaBHOBEUIHBAIOULEH.

Oreer: 12 H; nmanpasienue ypaBHOBelLUHBAIOLIEH NPOTHBOMOJOMHO
HanpasJIeHHIO 3aNaHHOH cHibl B 9 H.

2.2(2.3). Cuny B 8 H pasnoxute Ha aBe no 5 H kaxnas. Mowxso
JH Ty e CHAY pasnoxuTs Ha aee no 10 H, 16 H, 20 H v 1. n.? Ha
ase no 100 H?

Oreer: [la, eciM He 33[aHEl HANPABJEHHSA PA3JOKEHHI.

2.3(2.4). Ilo HanpaB/ieHk© CTPONHIBAOH HOTH, HAKJIOHEHHOH K ro-
PH30HTY 1o yraoM o = 45°, neiicteyer cuia Q = 2,5 kH. Kaxkoe yce-
Jne S BO3HHKAeT MPH 3TOM MO HAMpPABJEHHIO TOPH3OH-
TANBHOH 3aTAXKKH H KaKafa cuna N aeficTByeT Ha CTeHy
IO OTBECHOMY HamNpaBJIEeHHIO?

Ozrger: S =N = 1,77 xkH.

2.4(2.5). [dea TpakTopa, HAYmHX no Geperam nps-
MOr0 KaHajia ¢ NOCTOAHHOH CKODOCTHIO, THHYT Oapky

K sapase 2.3 NpY NOMOUIH ABYX KaHaToB. CHABLI HATAMEHHS Ka-

vatop papuel 0,8 kH u 0,96 xH; yronm mexny

HuMu pasen 60°. Haifith compormsiense Boawl P, HCOEITEIBaeMOe Gap-

KOH MpH ee ABH¥EHHM, H YIJIEl o H B, KOTOPHE MOJKHBI COCTABAATH

KaHaThl ¢ GeperaMH KaHana,ecqau 6ap-
Ka JBHIKETCH napasnesbHo 6eperam.

Orger: P=1053 xH, a=33°,
p=27".

2.5(2.6). Koabua A, B nu C Tpex
NPYXUHHBIX BECOB YKpPENJeHE Hemno-
JIBHXHO HA TOpPH30HTAJIBHOH [OCKE.
K kploukam BecoB NpHBA3aHEI TPH BE-
PEBKH, KOTOPhIE HATAHYTH H CBA3aHH
B onuE y3en D. Ilokazauus Becos: 8,
7 u 13 H. Onpezenuts yriu o H B,
obpa3zyemble HanpaBJeHHAMH BEPEBOK,

K sanave 2.5 K 3anage 26 KaK yKa3aHO Ha DHCYHKe.

Oreer: o = 278°, p = 32,2°.
2.6(2.7). Crepxun AC u BC coenunenb mexay co6oil H C BEpTH-
KaJibHOIl cTeHOH nocpencTsom wwapHupoB. Ha wapuupunii 6oar C nei-
CTBYET BepTHKaJbHaA cuya P = 1000 H.

OnpefenHTs peaKLHH 3THX CTepikHell Ha wapHHpRBLl Goar C, ecan
YrJBl, COCTaBAReMble CTepXHAMH €O CTeHoH, paBHb: o =30
g = 60°

Orser: 866 H, 500 H.
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2.7(2.8). Ha pucynkax a, 6 u @, KaKk u B npensiayilei 3apaye, cxe-
MAaTHIECKH H300pajKeHHl CTEPXHH, COedMHEeHHEe Mexay coboil, ¢ no-
TOJIKOM M CTEHaMH MOCPeACTBOM wapHHpoe. K mapuupawiv Goatay
B, F u K noppewent rpy-
30l Q= 1000 H,

Onpenesute ycwmms B
CTEPIKHAX AJA CJyYacs:

a) o= p =45°%

6) a =30° p=60°

B) o =60° B ==30°,

Orger: a) 8§, =38, —
=707 H; 6) S, =577 H;
Sz=—I1164 H*); 8) §, =
=—577 H; S;=1154 H.

2.8(2.9). Ynuunnii @o- K sanaue 2.7
Hapes nmojBelleH B Touke B
K cepennue Tpoca ABC, MpHKpenJeHHOro KOHUaMH K KpiokaM A u C,
HAXOMALMMMCS HA OAHOW ropusonTanu. OmnpeaesHTs HaTsmeuns Ty u
T2 B wacrax Tpoca AB u BC, ecnu Bec ¢onapsa pased 150 H, mauna
Bcere tpoca ABC pasna 20 M M OTKJOHEHHE TOYKH €r0 TMOABECA OT
ropusouTani BD = 0,1 m. Becom Tpoca npenebpens.

Orger: Ty = T; =75 kH.

2.9(2.10). Yanuueii doHaps seca 300 H noasemen k BEPTHKAIb-
HOMY CTONGY € NOMOLIBLI0 FOPH3OHTANBHON nouepeunnsl AC — 1,2 M u

A &
V.4
7 v
K sanave 2.8 K sapave 2.9 K sanaue 2.10

noakoca BC = 1,5 m. Hatitu ycunua S, u S, B crepxunx AC u BC,
CYHTast KpensieHus B Toykax A, B u C wapHHpHEIMA.

Oreer: 8y = 400 H, S; = —500 H.

2.10(2.11). Snextpuyeckan jamna seca 20 H nossemena K ro-
TOJIKY Ha WHype AB u 3aTem OTTsHyTa K crene pepeskoil BC. Onpe-
Aenuth HaTskReHun: T, wuypa AB u T¢ epeskn BC, eciiu H3BecTHO,
uTo yron « =60° a yrom § =135° Becom wmypa u BepeBKu npe-
He6peysp.

Orser: Th=14,6 H, Tc =104 H.

2.11(2.12). Maytosuifi KpaH COCTOHT M3 crpenm AB, NpHKpenyien-
HO# wapuHpoM A K maute, n uenu CB. K konuy B cTpenn monsemen

*) 3Hak MEEYC NOKasHBAET, uTO CTEPMEHB CHHAT,



rpy8 P =2 gH; yram BAC =15°, ACB = 135°. Onpesenuts natae-
uue T uemu CB M yeusue Q B erpene AB.
Orger;: T = 1,04 kH; Q = 2,83 kH.
2.12(2.13). Ha onHol xenesHoli popore, NpoBeNeHHON B ropax,
b ¥4acToOK nNyTH B VlieJbe NoABelleH Tak, KaKk INOoKa3aHO Ha PHCYHKe.

&

K sanave 2.11 K sspave 2.12

INpennonaras nonsecky AB warpymenuoil cuaoit P =500 xH, maiitn
yeunus B crepxuax AC w AD.

Oreer: Crepxun AC u AD cxaThl ONHHAKOBHIM ycHiHeM 539 kH.

2.13(2.14). Yepes npa Gaoka A H B, HAXONKUMXCA HAa OAHOH ro-
PH30HTaNBHOH NpAMOH AB == [, nepekuuyta Bepeska CAEBD. K wog-
uaM C u D pepeBKH NOJBELIEHB! THPH Be-
ca p Kaxpaas, a K Touke E—rHpsa peca
P. Onpenenutb, mpeHeGperas TpeHHeM
Ha 6JIOKaX H WX pa3MepaMH, pacCTOSHHE
x Toukn E ot npamoit AB B nonomenun
pasHoBecHs. Becom pepeBKkH npexe6peus.

Oreer: x=——tn_
] 24/3p" — P2~
K sanaue 2.13 2.14(2.15). I'pys seca 25 H ynepxu-

BAETCA B PABHOBECHH JBYMsl BEPEBKAMH,
NMEPEKHHYTHIMH 4Yepes GJIOKH H HATATMBaeMBIMH rpysaMy. OpHE
H3 3THX rpysoB pecut 20 H; cmmyc yraa, o6pasyeMoro coorger-
CTBYIOLLeH BEPEeBKOli C BepTHKaJbio, pa-
BeH 0,6. [NpeneGperas Tpennem Ha 6io-
KaxX, ONpelejuTb BEJIHYHHY p BTOPOro
rpy3a H yroJs o, obpasyeMulii BTOpof Be-
PEBKO# C BEepTHKaJNLHOH JuHEeil. Becom
BEPEBKH NpeHebpeyn.
Orser: p=15 H, sina = 0,8.
2.15(2.16). K pepeBke AB, ofEH Ko-
Hell KOTODOit 3aKpenfeH B Touke A, npH-
Bfi3aHH B Touke B rpys P H pepeBka
BCD, nepekunyran yepes 6.10k; K KoHLY ee D) npuBs3aHa rupa Q Beca
100 H. Onpenennts, upeneGperas TpeHuem Ha OJOKe, HaTsxerne T
BepeBkH AB H BenkuHHY rpysa P, ecliH B TNOJA0MKCHHE paBHOBCCHH

K sanave 2.15
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YIIH, gdpaayemﬂe BEPEBKaMH C BepTHKanbio BE, papum: ¢ = 45°

Oreer: T=122 H, P =137 H.

2.16(2.17). Tpys P=20 kH nogaumaertcs Mara3uHHBIM KpaHOM
BAC nocpencrsom uenw, NepeKHHyTOH vepes 610K A u gepes 6ok D,
KOTODLIf yKpenseH Ha cTeme Tak, 9ro yron CAD = 30°. ¥t Memay
CTEPKUAMH Kpana: ABC = 60°, ACB = 30°. Onpenennts YCHNHs Q, H
Qz B cTepxHnx AB u AC.

Oreer: Q; =0, Q; = —34,6 xH.

2.17. lpa oguHAKOBEIX UHAHHRPa [ Beca P Kanawlil NOmBeIleHEH
A HHTAX K TOYKe O. Mexay HHMH nemur usauuap If seca Q. Bes
CHCTEMA HaxomuTcss B pasuoBecHu. Llumumapw [ we kacaworcs Apyr

K sanave 2.16 K aanage 2.17 K sanave 2.18

apyra. OnpenensTs 3aBHCHMOCTB MEXy YyrioM o, 06pazoBaHHLIM
HHTBIO C BEPTHKANBIO, M YrJoM P, 06pa3oBaHHLIM npsiMOii, Mpoxops-
ueii Yepes ocu wuaHEAPOB [ u I, ¢ BEPTHKANBIO,

Oreer: tgp = (%ﬁ—k l) tga.

2.18(2-18). Ha nByx p3aumuo NEPNEHAHKYIAPHEX TJa0KHX HaK/IOH-
HBIX TIOCKOCTAX AB m BC nexwur onHOpoaHE: wap O peca 60 H.
Onpepenuts nasnenne wapa wa KajKnyio NIOCKOCThb, 3HAA, YTO MJ0-
ckocts BC cocrapasier ¢ ropusosTtom yron 60°.

‘Orger: Np =52 H, Ne =30 H.

2.19(2.19). K BepTuranbHO# rnankoli ctene AB noaBellen Ha Tpoce
AC opuoponubii wap O, Tpoc cocrasasier co ctenoit yron o, BEC LIapa
P. Onpellennts HaTAMEHHE Tpoca T u paBnesue Q mapa Ha CTeHY.

Oreer: T=P/cos a, Q = Pig .

2.20(2.20). Onuoponeii uwap seca 20 H yaepxusaercs ua rnap-
KOH HAKJOHHOH NIOCKOCTH TPOCOM, KOTODBI TNPHBA3AH K NPYHHHHLIM
BECAM, YKpemJIeHHBIM Hall MJIOCKOCTBHIO; MOKA3aHHe NPYXHHHBIX BECOB
10 H. ¥Yroa naknoHa nnocKocTH K ropusoHTy paben 30°, OnpenenuTts
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YIOJ @, COCTARMSIEMEIH HANPABASHHEM TPOCA C BepTHKAMAbIO, H AaBJe-
ape () wapa Ha MIOCKOCTh. BecoM NMpYXHHHBIX BECOB mpeneGpeun.
Orger: o = 60°, Q = 17,3 H.
2.21(2.21). lapuk B peca P nonseuieH K HENOABHXKHON Touke A
NOCPEeACTBOM HHTH AB H JIEXHT HAa NMOBEpPXHOCTH TJaaKol cgepH pa-
Anyca r; pacctosHie Touku A ot noBepxHocTH cepnl AC = d, annHa

K sanaue 2.19 K sanaue 2.20 K aagaue 2.21

unte AB =1, npaman AO BeprukanmHa. Onpependts HaTskenue T
HHTH H peakuuio Q ceprl. Pagnycom 1apHka npeHeGpeyb.

Oraser: T=‘PT-:-_F’ Q=P3?r_—r.

2.22(2.22). Opnoponuuiit wap seca 10 H ynepxupaercss B paBHo-
pecHH aByMs tpocamH AB u CD, pacnojoxeHHHIMH B OOHOH BEpTH-
KajabHOH TJIOCKOCTH ¥ COCTaBNSIONIMMH OLMH ¢ Opyram yroa 150°.
Tpoc AB HakiloHEeH K TOPH3OHTY mnon yraoM 45°. Onpenesuts HaTs-
HEeHHE TPOCOB.

Orser: T =19,3 H, Tc = 14,1 H.

2.23(2.23). Koten ¢ paBHOMEPHO pacnpefesleHHBIM MO JJHHE Be-
coM P=40 xH n pannyca R =1 M JIeXKHT Ha BHCTyNaxX KaMeHHOH

P A i e o l;/?/'i'////

== S

LR

K 3saave 2.22 K sanawe 2.23 K aanawe 2.24

Knankd. PaccTosHne mexny creHkamu kgaaake [ = 1,6 m. TlpeneGpe-
ras TpeHueM, HaHTH [NaBJIeHHe KOT/IA HA KJAAKy B Toukax A u B.
Oreer: Ny = Nz =— 33,3 xH.
2.24(2.24). Bec onHoponHoro tpamboBounHoro katka pased 20 xH,
paanyc ero 60 cm. OnpenenuTs FOPH3OHTANBHOE YCHAHE P, HeoOXoaH-
MOe [JIf NEepeTacKHBAHHS KATKA Yepe3 KaMeHHYIO MJNTY BLICOTH 8 CM,
B NOJIOMEHHH, YKa3dHHOM HA DHCYHKE.

14
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Orger: P=11,5 kH. ‘

2.25(2.25). Onuoponuuii crepxens AB meca 160 H, nmuuer 1,2 M
noaseurer B 704ke C Ha aByx tpocax AC u CB oAHHAKOBOIl MJIHHBI,
pasuo#t 1 M. OnpenenuTs HATAKEHHA TPOCOB.

Oreer: Harsixenne Kaxzaoro Tpoca pasro 100 H.

2.26(2.26). Onuoponnutii cTepxenb AB npuKpenseH K BepTHKANL-
HOH CTeHe MOCPeACTBOM wapHMpa A M yAepXHBAeTCs noj yriom 60°
K BEpTHKaJu npu nomowy Tpoca BC, oGpasymomero ¢ HuM yroan 30°.
Onpepennts BeqHUMHY H HANpaBJeHHE peakiuH R IIapHMpA, €CAH K3-
BeCTHO, YTO BeC cTepxkuA paBeH 20 H.

Orser: R = 10 H, yrox (R, AC)=60°.

AN

K sanaye 2.25 K sanawue 2.26 K 3aaave 2.27

2.27(2.27). Bepxunii Konen, A onHOPOAHOro 6pyca AB, nnuHa Koto-
poro 2 M, a sec 50 H, ynupaercs B FJI3AKYI0 BEPTHKAJbLHYIO CTEHY.
K nuxuemy kouuy ‘B npHesizau Tpoc BC. Haiith, Ha KakoM paccTos-
HHH AC HYXHO UPHKPENHTh TPOC K CTEHe NS TOTO, YTOGH 6pyc Ha-
XOAHJCS B paBHOBECHH, 06pa3ys yron BAD — 45°. Ha#iTh HaTskeHHe
T Tpoca n peakumio R cTeHHL.

Oreer: AC=AD =141 M, T=56 H, R = 95 H.

2.28(2.28). Oxonuan pama AB, u3obpaxennas ma PHCyHKe B pas-
Pe3e, MOMeT BPAINATBbCS BOKPYr FOPH3OHTA/LHON OCH mapHHpa A M

ANA £/ 8
28 m
| P
[F

K sanaye 2.28 K aanave 2.29

CBOEM HMJKHHM XpaeM B cBOGORHO omnmpaercs Ha yeryn nasa. Hasitu
PEAKUHH ONOp, €C/aH N2HO, YTO BeC paMbl, papHui 89 H, mpuioxen
K cepennne € pamu v AD = BD.

Orser: Ra = 70,4 H, Rs = 31,5 H.

2.29(2.29). Banka AB nounepxusaetcs B TOPH3OHTAJILHOM IOJIO-
JeHnn crepxHem CD; Kpennenms B A, C v D wapHupHELe. Onpepe-

15



JIMTh peakuuu onop A u D, ecaw Ha Kosue 6Gajaxu neHcTByeT BepTH-
KanbHas cana F =5 kH. Pasmepn ykasauwl Ha pucynke. Becom npe-
HeGpeuys.

Orser: R4 = 17,9 kH, Rp = 10,6 kH.

2.30(2.30). Banka AB wapuupHo 3akpemsiena Ha onope A;y koima
B oHa nonoxena Ha kaTku. B cepenune 6asnku, mop yriom 45° k ee

P P
4 w8 A }/*g 54\
zi;i” 20 ! 20 % 7 2r __; 2}

a) 6)

K sanase 2.30

ocH, neficteyer cuaa P =2 kH. Onpepenuts peakuun onop AJnH cay-
4aeB @ M 0, B31B pasMephl C DHCYHKOB H npeHebperas Becom Gaskm.
Oreer: a) Ra=158 kH, Re=0,71 xH; 6) R.=224 «xH,
Rs =1 kH.
2.31(2.31). Ha pucynkax naobpakens Gasiku AB, YIEpKUBaeMule
B FOPH3OHTAJIbHOM NOJOXEHHH BEPTHKAJbHBIMH CTepxHaMH CD. Ha

5'/:/>)

2rr C]

g) i

3 [0

|

K sanage 2.31

KOHUaxX Ganok neicTyioT cuan F =30 xH nox yriom 60° k ropu-
30HTY. B3sis pasMepw! C PHCYHKOB, ONpefesnTh yeHaus S B CTEPKHAX
CD v nabaenus Q 6anoK Ha CTEHy, eC]IH KPelJeHHs B A, C u D wap-
HHpHble. BecoM crepxueli H 6an0K npene6peys.

Oreer: a) S =39 kH, Q =19,8 kH; 6) S =239 xH, Q = 19,8 xH.

2.32(2.32). Snextpuyeckwii npoeon ACB HATAHYT MEKNY HOBYMS
cronbamMu TaK, yTo 0GpasyeT NOJOryi KpPHBYIO, CTp&lla NpOBHCAHHS
Kotopo#i CD = f=1 m. Pacctosnue Mexny cronbamu AB = [ = 40 m.
Bec npososma Q=04 xH, Onpenenuts uaTsxenHs npoBoja: T¢
B cpenHel Touke, Th B T5 Ha KoHuax.

Ilpu pelieHHH 3a1a9K CYHTATh, UTO BEC KAXK0i NMOJOBHHEL NpoBoAd
NPHJIOKEH HA PacCTOAHEM [/4 oT 6HxHEro cTonba.

Oreer; Tc=—%fl-=2 KH; T,=Tz=2,01 kH.

I T R  —
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2.33(2.33). Ias pamu, H300pPaXKEHHOH Ha DHCYHKe, OMpefenuTsh
ONOpHEIE peakikH Rx H Rp, BO3HUKAOIHE NPH AEHCTBHH TOPH3OHTAL-
HOH CHJIBl P, NpuioxesHol B Touke B. Becom paMmel npeneSpeus.

Orser: Ry=P 4/5/2, R,=P[2.

2.34(2.34). B nmeuratene BHYTDEHHEro CropaHus NJOLIaNb MOPLIHA
paBHa 0,02 M2, nnuma watysa AB =30 cM, AJAHHA KpHBOIMHDA
BC=6 cM. [lapnense rasa B nanuni MOMEHT HAJL TNODPWHEM pPaBHO

A
?/ //7//
Kl
¢ ANV
£t 2 I\

L 2a ] I
4, -l

- = %
K zagave 2.32 K aanaye 2.33 K sapaye 234

Py =1000 xIla, non nopuwsem P, =— 200 xIla. Hafitn cuny T, neii-
CTBYIOILYI0O €O CTOPOHH watyna AB Ha Kpupowxn BC, sH3BamHyI0
TNEpenajom AaBnennit rasa, ecnu yron ABC = 90°, Tpennem mexny
NOpIIHEM H LHJIHHADOM NpeHe6peyn,

Oreer: T =16 kH.

2.35(2.35). Bosnymsuif 11ap, Bec Kotoporo pasen G, ynep:xupaer-
€3 B paBHOBeCHH TpocoM BC. Ha wap meficTByior nombeMuas cua Q
H rOpH3OHTAJIbHAA CHJA NaBJieHHs BeTpa,
pasuas P. Onpenennts HaTsXeHue Tpoca
B Touke B u yron a.

Orser: T = +/PP+(Q—G), a=
= arctg Q-fG -

2.36(2.36). lns cxxaTHs HeMeHTHOrO Ky-
Guka M no gethipeM rpansm NOJB3YI0TCA
IUAPHHDHBIM ~ MEXaHH3MOM, B  KOTOpOM
crepxkuu AB, BC 1 CD coBnanaior co c1o-
poHamu kBanpata ABCD, a crepwmnn I, 2, K sanave 2.35
d, 4 paBHBI Mexny coGo M Hanpapnenn
10 NHaroHansfiM TOTO K€ KBafpaTa; /Be PaBHEIE 0O MOAYJIO cHAR P
NPHKJANBIBAIOTCS K TOYKaM A H D, Kak nokazaso Ha pucynxe, Onpe-
ACTHTD cHAbl Ny, No, N3, Ny, CHHMaWOWHE KYOHK, U yCHIHA 81, S5, S5
B cTepxusix AB, BC u CD, ecan BEJIHIHHA CHJI, MPHJIOMKEHHEX B TOY-
Kax A u D, paBna 50 xH.

Orger: Ny = Ny=— N3y = N; = 70,7 kH. Pacrarusaomue YCHJIHS:
S1=8; = 83 =50 kH.

2.37(2.37). Ilra tpampaiinmx NPOBO/A NOJBEIleHbl K NMONEpedbiM
TPOBOJIOYHEIM KaHAaTaM, M3 KOTODBIX KaKmEL NDHKpeNieH K ApyM

17



cronbam. CrenGe paccTanieHs! BAONL NMYyTH Ha PacCTOAHHH 40 M Apyr
oT npyra. Jlnsg xKaxnoro nomepedyHoro KaHata pacerositng AK = KL —
=1B=5 m; KC=LD=0,5 . Ilpenebperas pecoM NpOBOJOYHOTO
KaHaTa, HaiTh HatsmkeHust 7y, T2 u T3 B uacrsax ero AC, CD u DB,
ecny Bec 1| M nposona pasey 7,5 H.

Orser: Ty = Ts = 3,015 xH, T> =3 kH.

A > ’rﬁ

Vi A

K aapaue 2.35 K zagaue 2.37

2.38(2.38). K wapnupy A cTepixHeBOro IIa pEHPHOTO YETHPEXYTOMb-
auka ABDC, cropowa CD KOTOPOro 3akpensieHa, NPHJOeHa CcuAa
Q=100 H nox yrnom BAQ =45°. Onpeneants Beiauuuny cuis R,
NPUJIOKEHHOH B IIapHHpe B noi yryiom ABR = 30° Takmm o6pasom,
9TO6b  yeTHpexyronsHHK ABDC 6b1 B paBHOBECHH, €CTH  YIJIBL:
CAQ = 90°, DBR = 60°.

Orser: R = 163 H.

K 3anaue 2.38 K aanave 2.39

2.39(2.39). CrepxHeBOil IApHEPHHEH MHOrOYrOJBHHK COCTOHT M2
YETEIPEX PABHLIX CTEpPIXHEH; KOHUE A M E MapHHPHO 3aKpensieHs;
y3au B, C v D Harpyxennl OIHHaKODOH BepPTHKAJbHON Harpyskoil Q.
B noioxeHHH paBHOBECHS YroJl HAKJIOHZ KpaiiHHX CTEpXHeH K FopH-
8OHTY @ = 60°. OnpenennTs yrosi f HaKJIOHA CPEAHHX CTEpHell K ro-

PH3OHTY.
Orger; B = 30°.

18
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2.40(2.40). s TpexmapupHO# apKH, NMOKa3aHHONR Ha puHCYHKe,
OMPENeNHTE peakuuu onop A u B, Bo3HuKalowmKe npy AeACTBHH ropH-
S0HTanNbHOM cHinl P. Becom apkn npenebpeys.

Oreer: Ry =Ry =P—1§-.

K aapase 2.40 K 3anane 2.41

2.41(2.41). IlpaMonuueinui ORHOpOAHLA Gpyc AB Beca P W He-
EecOMBbIH cTepiKeHb BC ¢ KPHBONHEENRHOH OChio [POH3BOJBLHOrO OYep-
TaHus COCAHHEHHW IIADHHDHO B TOYKe B U TaK e COENHHEHH C OMO-
pamMi A u C, pacnosOXeHHLMHE Ha OAHOR ropusontanu AC, ITpavue
AB n BC ofpasyior ¢ npswmoi
AC yron o = 45°. Onpegenuth
peakuuy onop A u C.

AL

Orser: R,— 5 P Re=
_2 =
e %z
2.42(2.42). Haknonnas 6aa- ﬁk_!

Ka AB, Ha KOHEIl KOTOpOil neii-
cTByer cusna P, cepeannofi B K 2anave 2.42
OmHpaercs Ha pe6po KoHconn
6ankn CD. Onpenesuts onopHble peaknuw, npexe6perast Becom 6asok.
O7eer: Ry=P, Rc=4P[+/3, Rp=2P[+/3.
2.43(2.43)- Jara cucrema, coctosias ua YETHPEX 3ApPOK, PasMephi
KOTOPbIX yKa3aHwl Ha pHcynke. Onpenenuts peakmun onop A, B, C u
D, Bo3HHKAIOIHE NPH NEHCTBHHE TOPH30HTAIBHON CHIL P.

Oreer: Ry=P 4/2/2, Ry=P, Re=P, Ry—=P 4/2/2.

a a a a
4, ) P

K 3amaue 2.43

R —— |

P AN

2.44(2.44). KpaH cocTouT M3 wemopeHykHO# Gammn AC u MOABHK-
Ho# Qepmbl BC, KoTopas Hmeer maphip C H ynepKeBaeTest Tpocou
AB. I'pys Q = 40 xH BHCHT Ba uenw, NEPEKHHYTOH yepes GJI0K B Togke
B n nayme# k Bopoty no npsmoii BC. Iiara AC = BC. Onpegeants,
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nperebperast Becom bepMEl W TPeHHeM Ha Guoke, HaTsxeHwe T Tpoca
Aan cuny P, exxumatomyio ¢depmy no npsamoft BC, Kak dyrknuH yraa
ACB = o.
Orser: T =80sin(p/2) kH; P=280 xH wne3asucumo or yraa g.
2.45(2.45). Baok C ¢ rpysoM P=18 H MOMeT CKOJB3HTH BLOJL
rubkoro Tpoca ACB, KoHIBE KoTOporo A ¥ B mpHKpensieHbl K CTeHAM.
Paccrosinue mexay crenamu 4 M; ajmHa Tpoca 5 M. OnpelenuTs Ha-

K sanaue 2.44 K aanaqe 2.45

TSRKEHHE TPOCA NMPH paBHOBECHH 6JIOKAa C Tpy3oM, mpeHeGperas Becom
Tpoca H TpeHHeM 6JI0Ka o Tpoc.

Hatsxennsn wactell Tpoca AC u CB onHHAKODH; HX DeJHUHHA MoMKeT OHTH
onpeneseHa B3 NoHOGHR TpPEyroNbHHKA CHJI B pasHoOefpeHHOrO TPeyroJbAHKE, omgpa
H3 ODKOBHX CTOPOH KOTOporo ecth mpamas BCE, a ocHOBaHMe JEXHT Ha BEDTHKa-
a4 BD.

Orser: 15 H nesaBucuMo ot BuicoTh BF.

2.46(2.46). Ins nepenpask yepe3 peKy ycTpoeHa Josbka L, KOTo-
pas mocpeAcTBOM posnka C NojBeileHa K cTaabHOMY Tpocy AB, aa-
KpenjeHnoMy B BepuiHHax Gawen A u B. [{na nepensuxeHus ponuka

1000

K sanave 246

C k nepomy Gepery caymur kanat CAD, nepeKHHyTHii uepes 6aox A
H HAMATHIBAEMEUL Ha BOpoT D; Takol e KaHaT HMEeTcs AJs MONTH-
THBAHHSA JIOJLKA K mpasomy Gepery. Touky A u B wHaxonsres Ha of-
HOH TOPH30OHTAJIH Ha paccTosHiH AB = 100 M ozna OT ApYro#; ANHHA
Tpoca ACB pasHa 102 m; Bec monsxn 50 xH. Ilpenebperasi ecom
KaHaTOB H TPOCA, & TAKXE TPeHHEM POJIHKA O TPOC, ONPeleNIHTE HaTA=
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menne Kanata CAD u HaTsaxenue Tpoca ACB B ToT MOMeHT, Koraa
DauHa et AC = 20 m.

Oreer: Scap =7,5 kH; Scp = Scqy = 95,6 kH.

2.47(2.47). Oxounnan pama AB, H300pasKeHHas Ha DHCYHKE B pas-
pese, Beca 100 H, orkpraetcs, spamasice BOKPYT TOPH3OHTAJBHOM
ock A, npi nomoms wrypa BCD, oru6atomero 6noku C 1 D. Baok C,
pa3MepamMH KOTOpOro npere6peraeMm, M TOYKa
A nexat Ha OAHOI BepTHKAMN; BEC pPaMBl NMpH-
JIOXKEH B €€ CePeHHE; TPDEHHEM TaKie Mpele-
Gperaem. Hafitn natsmenne T muypa B 3a-
BHCHMOCTH OT yraa g, o6pasyeMmoro pamoii
AB ¢ ropusoutansio AH, npepnonaras AB —
=AC, a Takxe Pau6ONLIEE H HAHMEHbLIEE
S3HAYEHHsI ITOTO HATSIKEHHA.

Oreer: T = 100sin (45° — ¢/2) H:

Toax=70,7 H npn ¢ = 0;
Tmin =0 IpH @ = 90°. K sajave 2.47

2.48(2.48). Ha xpyrnom raagkom LHJHHIAPE € TOPH30HTAJNLHOR
OCbI0 H panuyca OA =0,1 m nexar asa mapuka A ¥ B; Bec nepeoro
1 H, sroporo 2 H. Llapuku coenuuent nutoio AB Aauel 0,2 M. Omnpe-
[CIHTE YIABl @) K Qg, cOCTaBAfEMBle pannycamMH OA u OB ¢ BEpTH-
KanbHOH npsMoit OC B NOJIOXKEHHH DABHOBECHS, H NABJEHHS Ny v N,

K sanaqe 2.48 K sanase 249

HI2pHKOB Ha UMAMHAP B TouKax A u B. Pasmepamu wapukos npe-
He(peub,
sin 2

Oreer: ¢y =2—q, tgo,= ST BI= 84°45', @,=29°50",

Ni=cosq H=0,092 H, N,=2cosq, H=173 H.

2.49(2.49). I'manxoe Koabuo A MOMET CKOJB3UTH Ge3 TPEHHA MO
HENO/IBIXKHOH ITIPOBOJIOKE, COTHYTONR MO OKPYXKHOCTH, PacnosioxeHHol
B BEPTHKa/nbHOH MuockocTH. K Kosblly monseniena THps P W TMpHBSA-
saHa BepeBKa ABC, KoTopas NepeKuHyTa uepes HEMOABHIKHbBI GJIOK B,
HaXOMAUIHACA B BHICIIEH TOYKE OKPYKHOCTH; paamepamu 6noka npe-
HeGperaem. B Touke C nongemiena THpst Q. OnpenenHTh UEHTPANBLHLI
YroJl @ ayru AB B NONOMEHHH PABHOBECHS, NpeHEGPEras BeCOM KoJbIa
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H TpeHHEM Ha 6JIoKe, H YKa3aTs YCJOBHE, IPH KOTOPOM BO3MOMHO pap-
HOBecHe.

Orger: sin(¢;/2)=Q/(2P), g2 =n; nepBoe H3 yKasadHLIX MOJIO-
JHEHHIl DPaBHOBECHS BO3MOXHO npH Q << 2P, BTOpOe — NpH Jo6bix
QuP.

2.50(2.50). Ha npoeosiounoit okpyuocth ABC paamyca R, pacno-
JIOXKEHHOW B BePTHKaJbHOH NAOCKOCTH, MOMELIEHO TJIANKOE KOJabLo B,
BEC KOTOpOro p; pasMepamH KoJsua npere6peus. Konslo nocpesictsom
yrupyro HHTH AB cOellHHeHO ¢ HaHBLICIUEH TOY-
Ko A okpyxuocTH. Onpenenuts yron ¢ B no-
JIOXKEHHH DaBHOBeCHS, 3Hasl, YTO CHJIA HATHMKE-
HHA HHTH 1 NpPOMOPUMOHAJNLHA €€ OTHOCHTENb-
HOMY YAJIHHEHMIO, NPHYEM KO3(p(dHUKEHT Nponop-
IIHOHAJAbLHOCTH paBeH k.

Ecnun wepes L ® [ 0603Ha4YHM AJMHY HHTH COOTBET-
CTBEMHO B COCTOSHBE PACTSHYTOM H HEepacTSHYTOM, 10

K sanaue 2.50 T=k [ -

Oreer: cos¢=%%, ecny k-?@%pi—;; B NPOTHBHOM CJIyyae
p==0.

2.51(2.51). Touka M npPHTATHBAETCA TPEMsi HENONBHIKHHIMH LEH-
TpaMu M, (xy, 41), Ma(xz, y2) B Ma(xs, ya) CHAAMH, NPONOPIUHOHAL-
HLIMH paccTosinuaM: Fy = kyry, Fs = kors, Fs = kary, T ry = MM,,
rz=MM,, rs=M~Ms, a ki, ks, ks— KO3(QPHUHEHTE TPONIOPHHOHANL-
HocTH. OnpenenuTe KOOPAHHATH X, y TOYKH M B noso>KeHHH paBHO-
BeCHsA.

v v Ryt Raxa+ kaxs __ ki 4 kaya + Rays

Qreets ¥ S et By 0 Wbt

2.52(2.52). OnnoporHas NpAMOYTOJLHAN MacTHHKa Beca 50 H noz-
BeleHa TaK, 4TO0 MOXET cBOGOAHO BpalaThCH BOKPYr MOPH3OHTAJBHOI
ocH, TpoXoAfiueH BIOAL OAHOH H3 ee cTOpoH. PaBHOMepHO mylouimii
BeTep YAEDIKHBAET €¢ B HAKJIOHHOM NOJNOXEHHH mon yrjom 18° K Bep-
THKAJLHOH maockocTH. OnpenesuTs paEHOAEHCTBYIO-
IIYI0 NABJIEHHH, MNPOH3BOAHMBIX BETPOM Ha mJa-
CTHHKY MEpHEeHAHKYJNSIPDHO €e IMJOCKOCTH.

Orser: 5sin 18° = 15,5 H.

2.53(2.53). Konuepas uens HEMHOro MOCTa 3a-
7, JI0XeHa B KaMEHHOE OCHOBaHHe, HMemwlee ¢opMy
AR % NPsAMOYrOJNBHOrO NapaieNleNHnena, cpeiHee ceye-

K annaue 253 Hee kotoporo ects ABDC. Croponn AB=AC =

=5 M, yaeabHEIT Bec knanku 25 kH/M%; uens pac-

MOJNIOKeHa Ha anaroHann BC. Halitu Heo6xoQuMYI0 IJBHYV @ TPETHEi
CTOpOHE! MapaJuienenunena, ecnd HatAwmeHue Hend T = 1000 xkH.

OcHoBaRHEe NOMKEO GHTH PACCYHTAHO Ha ONpOKMAMEBaHKe BOKpYr pe6pa D; npH
pacyeTe npeHelSperacy CONPOTHBJIEHHEM IPYHTA.

Oreer: a > 2,26 m.
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2.54(2.54). 3emasHas HacHOb TNOAMHPAETCS BEPTHKAJLHON KaMeH-
1ot crenoit AB. Haiitn neobxonumyro TOJHHY CTEHH @, MpenoJa-
ras, 9TO NABJIEHHE 3eMJIH HAa CTEHY HaNpaB/JEHO rOPH3OHTAJBLHO, NpH-
JIOKEHO Ha 1/3 ee BricoTs K paBro 60 kH/m (Ha MeTp IJIHHEl CTEHBI);
yaenbHeiit Bec knaaku 20 kH /M.
Crena nonxna 6ure paccyMTana o
Ha ODpOKHANIBARHE BOKPYr pebpa A.
Orser: a = 1,42 um.
2.55(2.55).  Boaouanopuas
GalHs COCTOHT M3 LMNBHApHYE- ===
CKOPO pe3epByapa BHICOTH 6 M H i
JAHamMeTpa 4 M, YKpenaeHHoro Ha
YeThIpex CHMMETPHIHO pacmnoJio-
EHHBIX cTON62aX, HAKAOHHEIX K
TOPH3OHTY; IHO pesepByapa Ha- 2
XOAHTCA Ha BRICOTE 17 M Hajg
YPOBHEM omop; Bec Gawnn 80 %% ///z
KHI Z3BJIEHHEe B€TpPa PAaCCYHTHI- K sanave 2.54 K sapaue 255
BaeTcsl Ha MJOWAAb NPOEKLHH
TIOBEPXHOCTH PE3EPBYApa HA MJIOCKOCTH, NEPNEeRHKYNSAPHYIO HanpagJe-
HHIO BeTpa, NpHYEM yneqbHOe AaBJieHHe BeTpa ‘MPHHAMAETCH PABHBIM
1,25 kIla. Onpenenutp HEOOXOHMOe paccTofHne AB MEX]Y OCHOBa-
HHSIMH CTOJIGOB.

"

NN\

1

L I__{ I_'

Paccrosmve AB pnomxno 6urTh PACCIHTAHO HA ONPOKHALIBAHHE NaBJCHNEM BeTpa
[pH FOPH3OHTANLHOM el'0 HanpaBJAeHHH,

Orser: AB =15 m.

§ 3. Napannensunie cuaet

3.1(3.1). Onpenennte BepTHKaNBbHHE P€aKUHH onop, Ha KOTOphie
CBOGOZHO ONEPTA y CBOMX KOHLOB FOPH3OHTAJBHAS GajKa OJMHBL |,
HAarpy>K€HHas paBhoMepHo mo p H ma eamunny anumst Bec Ganku
CHHTATL BKJIYEHHBIM B DAaBHOMEPHO pACHpEfENeHHYIO Harpysky.

Orser: Ry— R2= '/2,0[ H.

3.2(3.2). Onpexeniuth BepTHKANLHbBIE PEEKLHHY ONOP TOPH30HTAND-
HOH Banku nponera [, ecam rpy3 P noMewer na Hell Ha PaCCTOSHHH X

OT NEPBOH OMOPLIL
I— x

Orger: Rj=P T R2=P%-

3.3(3.3). Onmnoponuuiii crepxens AB, minEa KoToporo 1 M, a Bec
20 H, noasewen ropu3oHTanbHO HA ABYX napaJJyesenbix Bepeskax AC
u BD. K crepxHio B Touke F Ha paccroninn AE = | /4 M nompewen
rpys P=120 H. Onpenennrs HaTaMeHus BepeBoK To u Tp.

Orser: Tc =100 H, Tpr — 40 H.

34(3.4). Ha ropusontansuyno 6aJlKy, Jexauyio Ha ABYX onopax,
PACCTOSIHHE MEX(1y KOTOPHIMH PaBHO 4 M, NOJNIOMXEHBl ABA Ipy3a, OMHH
C B 2 kH, apyroit D B 1 kH, Tak, 4t0 peakuus onopel A B ABa pasa
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Gonplve peakuwy onopwl B, ecam npenebpeus BecoM Ganku. Paccros-
gue CD wmexay rpy3amu pasao 1 . KakosBo paccroanue x rpy3a C
OT Onoput A?

Orser: x =1 m.

D

c I

BN

T 8,
£ : o
-

4 £ ] L1
v -

K sapauc 3.4

K 3agave 3.3

3.5(3.5). TpancmuccHOHHBIH Ban AB Hecer TpH IUKHBA Beca
Py=3 kH, P,=05 xH, Ps=2 kH. Pasmepn ykasaHu Ha pucyHxe.
OnpenennTs, Ha KaKOM PACCTOS-
- 300crt HHH X OT MOJIUMNHHKA B Hajgo
crt g3ery YCTAHOBHTb WKAB Beca Ps, yTo-
i 6l peaxius MOMWHNHKKA A pas-
HAJACH PEAKIHH NOLLINTHUKA B;
BECOM Baja npeHebpeun.
Orser: x =139 cm.
T e e e 2702k 3.6(3.6). Onpepenurs cuan
K 3agaxe 35 JaBJIEHHst MOCTOBOrO KpaHa AB
Ha pPEJLCEl B 33aBHCHMOCTH OT
noJioxkeBHs Tenexki C, HAa KOTOpO#H ykpemnsieHa nebenka. [Monoxenue
TeNEXKH ONpENEJIHTh PACCTOSHHEM €e CepelliHBl OT JEBOTO pessca B
nonsix obwed paumHn mocta. Bec mocta P==60 xH, Bec rtenexkn
C NofHHMaeMbIM rpy3oMm P, = 40 kH.
Oreer: Fa =(7—4n) 10 kH, Fg =(3 4 4n) 10 xH, rae n = ACJAB.

&

T fi#g

2 4 W b4
o
/4 %
&o
5
K aapawe 3.6

8.7(3.7). Banka AB anwuu 10 m u Beca 2 kH nexut na IBYX OMNo-
pax € u D. Onopa C otcTouT or koHna A ma 2 M, onopa D OT KOHLA
B —na 3 m. Konen 6anku A orraruBaercs BEPTHKaJbHO BBEPX TOCpen-

CTBOM MEPEKHHYTOro uepe3 6JOK TPOCa, HA KOTODOM TOABELIEH rpy3 Q
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neca 3 kH. Ha paccrosrnn 3 M ot konua 4 k Gaske noaseues rpys P
Beca 8 kH. Onpenensts peaknuu onop, npenebperas TpeHHeM Ha
Cioke.

Oreer: Rc = 3 kH, Rp = 4 kH.

S
by
1y

£

g ‘qﬁf_i]p AnE mp

K 3apaue 3.7 K 3apave 3.8

%

3.8(3.8). TopusoHTAanLHEI cTepens AB Beca 100 H moxer Bpa-
WATbCH BOKPYr HENOABHKHOH ocu wapuupa A. Konen B ortsirneaetcs
KBEPXY NOCPENCTBOM MEPEKHHYTOH yepe3 610K HHTH, Ha KOTOpOil noj-
BelleHa rups Beca P =150 H. B touke, naxonsuuefics Ha paccTosumu
20 cm oT Konua B, noxsemwen rpys Q meca 500 H. Kak penuka nanna
x CTepxkHs AB, eciH OH HaxOAUTCS B PABHOBECHH?

Orger: x = 25 cm.

3.9(3.9). Koren A ropHaoHTambHOrO crepxusa AB Beca 20 H u
OJHHEl 5 M OTTATHBAETCS KBEpXY NOCPEACTBOM NEPEKHHYTOH uepes GioK
BEPEBKH, Ha KOTOpOfl momeewren rpys Beca 10 H. Kouew B Takum e
00pasoM OTTErHBaeTCs KBEpXy Mo-
CpenCTBOM rpysa seca 20 H. B toykax -
C, D, E u F, otcTosmux onsa ort npy- °
roif 1 or Touek A ¥ B Ha | M, nogpe- E_F
IIEHE! TPY3Bl BECA COOTBETCTBEHHO 5, =
10, 15 u 20 H. B kaxoM mecrte Hamo 5] 7]
NOANEPETE CTEPIKEHb, YTOOL OH OCTA-
BaJicsl B PaBHOBECHHU? h 3znane 3.9

Orser. B cepenune.

3.10(3.10). K onnoponHoMmy cTepxHio, nina KoToporo 3 M, a Bec
6 H, nonsement: 4 rpyza wa pasmmx PAcCTOSIHHAX NDPYr OT Apyra,
TpHYEM N1Ba KPaHHHX — Ha KOHIax cTepHs. [TepBHft rpys ciepa se-
¢HT 2 H, Kamawlii nocnenyowsi taxenee npensaymero va 1 H. Ha
KAKOM DacCCTOSAHHH X OT JIPBOrO KOHUA HY)XHO NOABECHTH CTEepIKeHS,
4TOOLI OH OCTAaBAJICS TOPH3OHTANBHBIM?

Oreer: x =1,75 m.

3.11(3.11). Onnopoanas ropusoHTansHAs 62K COEMMHENA CO cTe-
HOM WapHHPOM W NOANepTa B TOHKE, JIeXKalllel Ha pacerosiuuH 160 cm
oT cTeHnl. Jlnnua Ganku 400 oM, ee Bec 320 H. Ha paccrosinuax 120 cm
H 180 cM oT ctenn Ha 6Ganke sexart npa rpysa seca 160 H u 240 H.
Onpenennte ONOpHLIE peakuHK.

Oreer: 790 H —seepx, 70 H — Buns.

3.12(3.12). Onnoponuas TOpH3OHTaNbHag 6anKa AJHHHE 4 M H Beca
5 kH sanoxena B creny, Tommusa KOTOpOi#l paBHa 0,5 M, Tak, 910 onu-
paetcs Ha Hee B Toukax A u B. Onpenennts peakunH B 3THX TOYKAX,
ecaH K cBOGONIHOMY KOHLY GaJKH MoABelleH rpya P Beca 40 kH,

Oreer: Ry = 340 kH — Beepx, R = 295 kH — Bhua,

bz
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3.13(3.13). T'opusoHTanbHasn Ganka 3afeNaHa OAHHM KOHLOM B
CTeHY, @ Ha APYIOM KOHIE MOAAepIKHBAET MoMuunHHK Basa. Ot peca
BaJla, WUKHBOB H MNOAWHNHHKA 0a/ika HCIBITBIBAET BEPTHKAJLHYIO Ha-
rpysry Q, pasHyio 1,2 kH. [Ipene6peras Becom Gaqku ¥ cukras, uTo
Harpyska Q nedcteyer Ha paccrosmui a@ = 0,75 M OT cTerwl, onpene-
JiHTb PEaKUHH 3a[e/KH.

Orser: Peaxiuust R = 1,2 kH, peaktupuulii Moment M = 0,9 kH-m.

FAl

J.5m

K aaaave 3.12 K 3spaue 3.13

3.14(3.14). T'opu3oHTanbHas Ganka, MOAAEPIKHBAIOIIAS GaJKOH,
MOABEPraeTCs NEHCTBHIO DABHOMEPHO PAacnpefe/eHHOH HATPY3KH HH-
TeHCHBHOCTH g = 2 KH/M. Ha Gasky y cBoGOAHOro KOHUA mepefaetcs

7 ”r}_ V-4 'ﬂ':
S J &

K aanave 3.14 K sanave 3.15

Harpyska oT KolonHel P =2 KH. Pacctosnue ocH KONOHHLI OT CTEHEI
{ = 1,5 M. OnipenenuTh PeaKiHH 3a0eJKH,

Oreer: R =5 kH, M=05,25 kH-m.

3.15(3.15). Ha KOHCONLHYIO rOpH3OHTANLHYI0 Ganky DEeACTBYET
napa cua ¢ momeHToOM M =6 kH-M, 2 B Touke C BepTHKaNpHAS Ha-
rpy3ka P =2 kH. [lnnna nponera 6anku AB = 3,5 M, BHHOC KOHCOJH

P BC=0,5 M. Onpegenuts peakiuu
g - r‘ 2 OIop.
¢ A 5B N Orger: Ry4=2 KkH-—BHH3, Rp=
7 | 7%_ =4 xH — BBepx.
ol qa Pl g 3.16(3.16). Ha OBYXKOHCONMBLHYIO ro-
o e T DH3OHTANBHYI0 63Ky JAelcTByeT napa
K Faxavaiaie cun (P, P), Ha neByK KOHCONb — PaBHO-

MEpHO pacnpefenenHas Harpyska HHTeH-
CHBHOCTH ¢, 8 B TOyke D npaBo#i KOHCOJIH — BEPTHKaAbHAA Harpyska
Q. Onpemesuts peakuwn onop, ecan P=1 kH, Q=2 kH, ¢=
=2 kH/M, a = 0,8 m.
Oreer: Ry = 1,5 xH, Rs =2,1 kH.
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3.17(3.17). Ha 6anxe AB nnunel 10 m yJsioxKen OYyTH AAA TONHEM-
Horo kpaxa. Bec kpana pasen 50 kH, u uentp TrxecTH ero HaXonHTCH
Ha ocu CD; pec rpysa P papen 10 kH; pec 6anku AB pasen 30 kH;
BeIET KpaHa KL =4 wM; pac-
crosiine AC =3 m. Haiitu onop-
Hbie peakiWd B Toykax A u B
sl TaKoro MOJOXEHHA KpaHa,
Koraa ctpedka kpaHa DI Haxo-
[UTCsl B OOHOH BEePTHKAJLHOMN
nnockoctd ¢ Gankoi AB.

Oreer: R;=—>53 kH, Rz =
— 37 xH. K samave 3.17

3.18(3.18). Banka AB nanum [ M HeceT pacnpeflelelinyI0 HATPY3KY,
NokasaHHy1lo Ha pucydke. MurencusHocts Harpyaku pasna ¢ H/m Ha
Konnax A u B 6anxu n 2g H/M B cepenure Ganxn. [Tpenebperas pe-
com GankH, HalTH peakiuu onop D n B.

Oreer: Rp = gqlH, Rp = 0,5g/ H.

7 -
S, %

o S

ﬁ;“ é){,b
A I-ﬂ 4 A ad A 5 7
Z 7 F ! a %{, & |

K sanawe 3.18 K sanage 3.19

3.19(3.19). I'opusontambytas G6anka AC, onepras B Toukax B u C,
fecer mexny omopamMu B u C paBHOMepPHO pacnpe/iesIeHHYI0 HATpPY3Ky
HHTEHCHBHOCTH g H/M; Ha yuacTke AB HRTEHCHBHOCTb HATPY3KH yMEHb-
WdeTcs no JIMHEAHOMY 3aKoHy no Hyns. Hakta peakuun omnop B u C,
npene6peras secom Ganku. ; ;

Oreer: Ro=¢(3a+3b + 5 ) H; Re=1 (36—5)H.

3.20(3.20). Ilpamoyronbublii muT AB WPPHTAalHOHHOIO KaHasa Mo-
HEeT BpAIATEC OTHOCHTENMbHO ocv O. Ecne ypopelb BOAL HEBHCOK,
HIHT 33KPBIT, HO, KOTAa BOAd JOCTHTaeT HEKOTOPOro ypoeHs M, wut
NOBOPaYHBAETCA BOKPYT OCH H OTKphiBaeT KaHan. [IpexeGperas Tpe-
HHEM H BECOM INHTA, ONpPENEJHTH Bhi-
cotry H, mnpu xoTopoli OTKpbiBaeTcs

IHT.
Orger: H = 3k sin .

K sapase 3.20 K sanave 3.2%

3.21(3.21). Ilpenoxpanutensuslii k1anan A NapoBOrO KOTAA COLH<
HEH cTepxHeM AB c¢ oaHopodHuIM privaroM CD Aamest 50 cM w seca
10 H, koTopnbiii Momer BpallaTecsi BOKPYT HeNOUBHXKHOH ocn Cjy
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Anametp knanana d =6 cM,nnevo BC =7 cm. Kaxof rpys Q HyHHO
NOABECHTL K KoHuy D phlyara nns Toro, utobbl KJamaH cam OTKphI-
Ba/Csl IPH [aBJIEHUH B KOTJIE, paB- z
Hom 1100 [Ia?

Oreer: Q =430 H.

3.22(3.22). Heckonbko oguHako-
BLHX OJHOPONHEIX IIHT NJAHHH 2/
CNIOXEHBl TaK, YTO YacTh Kawmoli 2

2
H =

[
G,
[ o ———

K 3anave 3.22 K aapave 3.23

TUIMTH BHCTYNAET Hal MUHTON Hukenexauweldl. Onpenenuts npefenss
HEIE ZTHHBEL BLICTYNAIONINX YacTel, NPH KOTOPHX MAHTH OynyT mnaxo-
IHTHhCA B PABHOBECHH.

Hp}l PELIEIMH CKRANLBAXTCR nocnenoBaTens-H0 Beca NJANT, Haguias ¢ BEPKHETI.
-_%—I, %1, %l H T. X
3.23(3.23). XenesHonopoHuH KpaH ONHPAeTCH HA peNbCH, pac-
CTOSHHE MEXIYy KOTOPHIMH paBHo 1,5 m, Bec Tenemkn KpaHa paseH
30 kH, neHTp TaecTH ee HaXomHTCH B Touke A, nexxanlell Ha JHHHH
KL nepecevenns njoCKOCTH CHMMETDHH TeNeKH o NJIOCKOCTLIO PH-
cynka. Bec nefenkn B kpauna papen 10 kH, LUEHTD THIKECTH €e JIeHT
8 Touke C Ha paccrosmnn 0,1 M ot npsimofi KL. Bec nporuBopeca D
paseH 20 xH, uentp Taxectn
€ro JIexHT B Touke £ Ha pac-
q CrosHUK 1 M or npsmoit KL.
_ T Bec ykocuunl FG papen 5 kH,
¥ 4 L H LUEHTP TAMKECTH €e HaXOIHT-
o ¢ B Toyke H Ha paccrosHmu
I M or npsmoli KL. Bruer
Kpada LM =2 wm. Onpene-
JNHTh HaubonbIni rpya O, Ko-
TOPLI He ONPOKHHET KpaHa.
< Orger: Q = 51,8 xH.
SONNERNN 3.24(3.24). Llentp TaxecTH
B At nepeiBHAKHOIO PesbCoBOro
kpaHa, Bec koToporo (6e3 npo-
THBOBeCa) paBeH P, =500 kH, HaxonuTcs B TOYKe C, paccTosn-
HHE KOTOPOH OT BEePTHKANLHOH NDJOCKOCTH, npoxonsileit 4Yepes
npaseifi peswe, paBHo 1,5 M. Kpawopas Tenexka paccuHTaHa Ha
noaeeM rpysa P, = 250 kH: Bouer ee pasen 10 M. Onpenenuts HaH-
MEHbIIHA BeC Q M HauGosbllee paccTosHHE X LEHTPa TSKECTH NPOTH-

Orsgert: 1, %!,

<
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BOBECA OT BEPTHKANLHOH MIOCKOCTH, NpoOXoasiied gepes nesuifi peJibe
B Tak, utober Kpan He ompokHHyJCH OpH BceX MOJOXKEHHSIX TeJeXKu
KdK HarpYyeHHoll, TaKk H HeHarpywsenHoll, COGCTBEHHEIM Becom Te-
JIeXKH npeHebpeus,

Orser: Q = 333 kH, x =6,75 m.

3.25(3.25). Kpau nns sarpyaxu MAaTEPHATIOB B MAaPTEHOBCKYIO MeYh
COCTOHT M3 JneGenku A, xonsiei Ha Kollecax Mo penbca, Y0 HHBIM
Ha Ganxax nepezBuxuoro mocta B, K HuHell wacty Je6eNKkH npH-

X sanpaue 3.25 K aanave 3.26

rpys Q = 15 kH, nomemenumii Ha gonare Ha PacCcTOsHHM 5 M OT Bep-
THKANbHOH ocH OA nebenkn, He onpoxumwiBan ee? Hentp 7axectn
JieGelKH pacnoyoskeH Ha ocu OA; PacCCcTOsIHME KaX[Ioro Kojeca or
ocu OA pasro 1 m.

Orser: P = 60 kH.

3.26(3.26). IMTopreMuEll KpaH ycTaHOBjeH Ha KaMeHHOM ¢ynzia-
meHTe. Bec Kpana Q =25 kH u npunoxen » HeHTpe Tsxkectd A Ha
pacctosiHul AB =0,8 M or ocu KpaHa; BHeT KpaHa CD =4 m. Oyxu-
AaMEHT HMEET KBaJpATHO® OCHOBAHHE, CTOPOHA Kotoporo EF = 2 u;
yAenbHsbil Bec Knanke 20 kH/M3, Belyucints HauMeHbIlyIO ray6Guny
QyHLaMeHTa, ecli KpaH NpeiHASHAYEH AAs HoAbeMa TAMKECTEH A0
30 kH, nprueM Qyrnament moaxen 6bTh PaccHHTaH Ha OIPOKHALIBA-
HHe BOKpyr pebpa F.

Orser: 1,06 m.

3.27(3.27). MarnntHas cTpeska moxpelleHa na TOHKOH NpOBOJOKe
H YCTAHOBJIEHA TODHIOHTANLHO B MarHHTHOM Mepuamane. I OpPH30HTAJIB-
HEIE COCTABJISIOIIHE CHJIEL 3¢ MHOIO MalHHTHOTO MOJS, ZeHcTByOLHe Ha
MOJMIOCE! CTPeJIKH B NPOTHBONOMNOMHHIX HATPABJEHHSNX, PABHEL Kaxnas
0,02 MH, paccrosnue Mexny nomwocamu 10 cM. Ha xaxoi yron HYIKHO
3AKPYTHTb NMPOBOJIOKY, YTOGH CTpeNKa cOCTaBHna yron 30° ¢ Maruur-
HLIM MEpRIHAHOM, €CIH M3BECTHO, 9TO IS 33KPYUHBaHHs IPOBOJIOKH
Hd_ yron 1° HyXHO NPHIOXHTE Napy, MoMeHT KoTopoli pagen
0,05 MH-cm?

Moneur sarpyusnaomest naps TPONOPUHOHAEH YTAY 3aKpySHBAHHA.

Oreer; 32°,
29



3.28(3.28). llpa onmopoamnix crepyHs AB u BC onumakonoro mno-
NnepeyHoro ceyeHus, H3 kotopulx AD Baeve ropoue BC, coepnHeunme
CBOHMH KOHLaMH nof yrnoM 60°, obpasyioT nomanbii pruar ABC.
Y konua A pwuar nogsewen Ha HutTe AD. OnpeaesuTh yron o Ha-
KloHa cTepxchsi BC K ropusoHTy NpH DaBHOBeCHH phiyara; Homepev-
HEIMH pasmepaMy crepixHeil npeHe6peys.

reer: g ar——;— 4/3, o=19°5".

3.29(3.29). Nlpa ctepxun AB u OC, pec eIHHHUB! AJHHBI KOTOPHIX
paBeH 2p, cKpenseHBl moA NpAMBIM yriaoM B Touke C. Crepxens OC

7

:%f:?
ﬂ

K sanaue 3.28 K sapaue 3.29 K sanawe 3.30

MOM€T BpallaTeCfl BOKPYT Topu3oHTalbHOM ock 0; AC=CB = a,
OC=b. B Toukax A » B moaBeiueHL THpH, Beca KoTophXx P, n Py;
P, > P,. Onpesennts yron o HakJoHa crepkus AB K rOpH3OHTY B TIO-
JIO2XEHHH PAaBHOBECHS.
Orger: tg o=+ =5
-8 b P+ Pitpdath) "
8.30(3.30). INonbemuniii Moct AB nonHuMaeTcs MOCpenCTBOM AByX

Gpycves CD anunnl 8 M, Beca 4 xH, no ogHOMy ¢ Kaxuofi CTOPOHH

Mocra; IHHA Mocta AB=CE =35 M; nmuua uenu AC = BE: pec
: MocTa 30 KH u MOXeT CYHTAaThCH NpHJIOMEHHBIM B ce-
iy

_ pennre AB. Paccuntats pec npoTHsopecoB P, ypaBHO-

BEUIHBAIOUIHX MOCT.

Orser: P = 13,83 kH.

' 3.31(3.31). I'naBuyio uacts nuddepernuambHOrO
G/10Ka COCTaBARIOT NBAa HEH3MEHHO CBA3AHHBIX MEM(LY
cofoii WKHBa A, OCb KOTOPHIX MOABElleHA K HeNomd-
BUIKHOMY Kpioky. JKeno6a Bx cuaGedn 3ybuamu, 3a-
XBATHBAIOIAME OeCKOHEYHYIO Lens, 06pa3yioutyio nse
TleTJid, B OIHY H3 KOTOPLIX NOMELieH HNOOBHIKHON BJ0K
B. K noneiuxHomy G6JOKY nofABeINCH NOZHEMAEMDI
rpy3 @, 2 K cBHCalowell ¢ GoJabworo O6J0Ka BeTBH
CBOGOLHON NeTNH npuoXKeHO ycuawe P. Paguycsl

I Aanave 3:37 WKHBOB A cyTs R H r, nphueM r << R. TpeGyerca Haii-
TH 34BHCHMOCTh YCHIHS P OT BeJHYHHBI NOAHHMae-

MOro Ipysa Q H ONpejenHTs 3TO YCHJIHE B cayuae: Q =500 H, R =

=25 cM, r = 24 cm. TpenneM npeHeGpeus.

Oreger; P———%Q(l —-T;-) = 10 H.

—
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3.32(3.32). Iluddepenuranuuil prnar coOCTOHT W3 crenia AR,
HMEIGLIero HENOABIHAIHYIO ONOPHYIO HPU3MY B ToYKe C, H nepexnafnHbl
DE, coenunennoii ¢ puiuarom AB nocpeacTBoM mapHupHbix ceper AD
u EF. I'pys Q =1 xH nozneewer x nepexnanuue B Touke G MOCper-
CTS0M Npu3Mul. Pacctosune MeKAY BepTHKalsIMH, NPOBENeHHbIMH Ye-
pe3 Toukn C u G, pabso | wmm. Onpenesuts Bec THpH P, KOTOpywo
HY}XHO BOARECHTb K privary AB B Touxke H Ha paccrosuun CH =1 u
AN TOro, YTOGH ypapHOBLCHTE rpy3 Q. Tpennem npeneGpeus.

Orger: P— 10 L.

A F & B

2
=

z

)
L]

m
[+
i)

b

B e AT A 2

K asnane 3.32 K sanaue 3.33

3.33(3.33). B wapHHpHOM ueTHIpexsDeHHOM MeXaHu3Me 3BeHO BC
napainelbino HCNOABHKHOMY 3BeHy AD. 3seHo AB=Hh nepnenauky-
nsipio AD. Tlocpenure AB npunoena roprsontaibsas cuna P. Ka-
Kylo rOpH3OHTaNbIYIO CHAYy @ clienyeT NpuaoxHTh K 3Beny CD B Touke
E, ecnn CE =CD/4, 4to6u MexaHusM 6uln B pasHoBecuu? Haiitn
DPeaklH B wapHupe D, Becom 3peHben npeHebpeys.

Orser: Q =2/3P, Rp ="'/sP n nanpasiesa no AD enpaso.

3.34(3.34). lna usamepeHHs Gonbmux ycHamuii Q ycTPOEeHa cHCTeMa
ABYX HepaBHommeunx perdaros ABC n EDF, coelnEeHHBX MeIy CO-
6ol taxeM CD. B Toukax B u £ HMeloTCS HeNOLBHIKHLIE onopul. Ilo
privary EDF Moxer nepensuratecs rpy3 P peca 125 H. Cuna Q, npu-
JIOMEHHASE B TOYKe A, yDABHOBEUIHBAETCS STHM TPY30M, NOMEILIEHHEIM
Ha paccrosiHuY [ ot Touku D.

Jrt

/i

14 Lpre M '

K sanave 3.34 K 3anawe 3.35

Ha xakyio pauny x nano nepesuHyTh 1015 COXpaHEHUS paBHOBeCH:A
rpy3 P nps yBennyesus cuniel Q Ha 10 KH, ecnm ykasamHble mHa pu-
CyHKE pasmephi COOTBETCTBEHHO paBHB: a =33 MM, b= 660 mw,
¢ =50 Mm?

Orger: x =2 cm.

3.35(3.35). Banxa AB pnumm 4 M, Beca 2 xH Momer BpallaThCH
BOKPYT TOpH3OHTAJbHOH OCH A W onupaetcs KouuoM B Ha npyrywo
6aaky CD pnuuel 3 M, seca 1,6 xH, KOTOpas NOANepTa B To4ke £ u
COeLHHEHAa CO cTeHON wapHupoM D. B Toukax M u N nomemens TPy3u
no 0,8 kH ramnwii. Pacetosnua: AM —3 M, ED=2 M, ND=1 wm.
Onpenennts onopuble peakuyu,
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Orser: Ry = 1,2 kH, Re==1,6 ¥H, Re=—14 kH, Rpr = 0.

3.36(3.36). KouconbHmii MocT COCTORT M3 Tpex uacteii: AC, CD
H DF, 13 xoTopeix kpaiinune ONIMpAalOTCsl Kaxpiasi Ha Npe omoph. Pas-
MEpEl  COOTBETCTBEHHO paBHB: AC = DF — 70 M, CD=20 un,

o 20
¥

20K | 20M , JoM
e !

K sapage 336

AB = EF —= 50 m. IToronnas Harpyska Ha MoCT parHa G0 KH /M.

Hafti napnenns wa onopst A u B, 1

POH3BOIHMEE 3TOH Harpyakoii,

Orser: N, = 1020 kH, Np = 3780 kH.

i, o

< 20

A

o a 3
A4
Qe

K sanage 3.37

3.37(3.37). KoHCOMbHBI MQCT cOCTOHT W3 ryiaBHo# (epMu AB u
ABYX GokoBbix epm AC n BD. CoberBesHbift Bec, NpuUXOAsLHIica Ha

noroxHklf MeTp depmni AB, papen 15
BEH

Bec

K 3azage 3.38
: EF

kH, a nna ¢epm AC u BD pa-
10 sH. Onpenennre peakuun

BCEX ONOP B TOT MOMEHT, KOrLa Bech
npaBui Nposter FD aaust noesmom,

KOTOpOro MOXXHO 3aMEHHTH pae-

HOMEDHO pacnpejiesieHHON MO Opo-
nety FD Harpyskoll uHTeHCHBHO-
crd 30 kH na norownwii Merp. Pas-
== MEpH COOTBETCTBEHHO pasHbl: AC —
=BD =20 M; AE=BF =15 u;

=50 M.

Orser:  Rc =100 kH, Rp =400 xH, Re =05425 kH, Rr=

= 1607,5 kH.

3.38. lna ocmotpa Ha NJABY OHHIIE TNOHTOHA BOMOH3MeLeHHEM
D = 2000 xH ero HocOBas oOKOHEYHOCT NONHHMAETCH KPAaHOM Tpyaos

noatemtocth P =750 xH. IMpuuum

32
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= 10 xkH/m%, onpenennts mawGonsmmii noxsem IHULIA Haj YPOBHEM

BOZH 1, ec/i NIOHTOH HMeeT POPMy IIPAMOYIONBHOro napajuienensnena

AauEsl L = 20 M, mupusn B — 10 o Llentp TsxxecTH nowktoHa C se-

MUT TocepennrHe ero AnmHl. Touka K Kpernemms Tpoca NonbeMHOTo

KpdHa H UeHTp TaxeCTH C HAXOAMTCA Ha OAHHAKOBOM PacCTOsIHHM OT

AHRWA noHTOHa. (Bomomamemenwe cynva umcienso PaBHO ero Becy.)
Orsert h = 1,36 m.

§ 4. Npoussonrnan naockas cucrema CHi

4.1(4.1). X oaxopoguomy crepixuio AB, KOTOpHII MOMeT BpalaTh-
CA BOKpYr wapHupa A, moxsewleHa B Touke B Ha BepeBke rups C
Beca B 10 H. Ot koHua crepxkus B NPOTHAHYT TPOC, HEPEKHHYTHIA ye-
pes 620k D u nopnepusaiomnii rupio Beca B 20 H. Haifitu BEJIHYHHY
yriia BAD == o, npn kotopom CTepiKeHb OyneT HAXONHTLCH B NOJOIKE-
HHH DaBHOBeCHH, 3Has, 410 AB — AD u pec crepacHs 20 H. Tpenuem
Ha 6/10Ke nperebpeys.

Orset: a = 120°.

4.2(4.2). TopusonransHas Gamxa KpaHa, nnuHa KoTopo# paBHa [,
Y ONHOrO KOHLA yKpelleHa WADHHpHO, a y APYroro KoHua B HozBe-
LieHa k cTeHe mocpeictBoM Tard BC, yron maknoua KOTOpOit K ropw-
SOHTY paBeH a. [lo Ganke moxer nepememarbes rpy3 P, nonoixeuuc

P 0»

K 3anage 4.1 K aaxawe 4.2 K sanave 4.3

KOTOpOro ompeliesisieTci NEPEMEHHHM PACCTORHHEM X o wmapaupa A.
Onpenenuts natsenne T Tard BC p 3ABHCHMOCTH OT NOJIOXEHHs
rpysa. Becom Ganku npene6peys.
Px

Orger: T= T

4.3(4.3). OnuoponHwutii lap Beca Q H paguyca a W rups Beca P
TNoNBelleHE Ha BepeBKax B Touke O, KakK NOKA3aHO Ha prcyrke. Pac-
crosiiie OM = b. Onpenennts, xakoi yron g obpasyer npamas OM
C BePTHKANLIO IPH PaBHOBECHH,

Orser: sing— %7’_%—@- .

4.4(4.4). Jlomanmii pwvar ABC, umeromuii HENOABHKHYIO ock B,
Becut 80 H; nneqo AB =04 M, njevo BC ==1 M, ueHTp TSKecTH phI-
ara HaxopHuTes Ha paccromHuu 0,212 M o BEPTHKANBHOH npsaMoit BD.
B toukax A u C TIPHBA3AHEl BEPEBKN, NEPEKHHYTHE Yepe3 Ojoku £ u

33
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D

F w natsarusaeMble rupamu Beca Py = 310 H u P, = 100 H. [Tperc6pe-
ras TpeHreM Ha 6JoKax, onpenenuts yrol BCF = @ B noJoeHuH pas-
HoBecHs, ecatn yron BAE = 135°,

Orser: @, = 45°, @z = 135°.

4.5(4.5). Jlebenka cHaGXeHa XpamoOBLIM KOJECOM muamerpa d,
¢ cobaykoit A. Ha 6apaGan nnaMeTpa dj, HENOABHMSHO CKPEILIEHHDI
¢ KoJlecoM, HaMOTaH Tpoc, MOIAep-
xuBalonHi rpys Q. Onpepenuth &\
IapneHue R Ha otk B colauku, ecau

7

%

&
A

2

G

W

D%\"h‘
NS
3‘
oy
Wl
W™
g
N O
G0

K agnatue 4.4 K aagauc 4.5

Aano: Q =250 H, dy =420 mm, d» = 240 mm, A =50 MM, a = 120 MLI,
Becom coGauku npexe6peus.
2 2

Oreer: R=Q—Z%-—1/i;—'_i=3ﬂ-[.

4.6(4.6). OnHoponnas 6anka AB meca P onupaertcs Ha Ase riaj-
Kue HakinoHHele npambie CD v DE, HaXOASIUNECS B BEPTHKANLHON MAG-
CKOCTH; Yrosl HAK/IOHa NepPBOH M3 HHX K TODH3OHTY paBeH ¢, BTOpOI::
90° — a.. Hafitn yron @ makioHa
f6ankn X rOpHIONTY B NOJOMe-
HHH DABHOBECHA M JaBJlelHs ee
HAa ONOPHHE [PSMEIE.

Orger: Np—Pcosa, Ng=
=Psina, tgb=ctg2az, 8=
=090°— 2 npu a < 45°

4.7(4.7). OnHoponHas 6anka
Beca 600 H u auuner 4 M enu-
paeTcs ONHHM KOHLOM Ha rjaf-

K sanaue 4.6 K sanaue 4.7 Kui MoJ, a OpoMeXyTOuHOi TOY-

koil B—Ha cron6 BLicoTH 3 M,

obpa3ys ¢ BepTHKaJbio yroa 30°. Basnka ynepiHBaeTcsi B TaKoM NOJo-

>keHnH BepeBkoi AC, nporsHyTofi mo nosy. IlpeneGperas TpeHnem,

ONpEene/IKTh HaTsKeHHEe BepeBkH 1 H peakuun Ry ctonba B Re
noJsa.

Orser: T =150 H, R =173 H, Rc =513 H.

4.8(4.8). Onuoponnas 6anka AB seca 200 H onupaercs Ha raaf-
Kuif ropusontageinii non B Touke B nog yraom 60° m, KpoMe Toro,

A
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TIOLAEPIHUBACTCA AByMA onopaMi C u D. Onpenennts peakumns omnop
8 Toykax B, C v D, ecnu namva AB=3 M, CB = 0,5 M, BD=1 m.
Orser: Rg = 200 H, Rc = 300 H, Rp =300 H.
4.9(4.9). Oguoponuas nanta AB peca P =100 H cBobofiHO omH-
paeTcsi B TOYKe A H ynepxuBaeTcs non yraioMm 45° K rOPH3OHTY ABYMS
crepxuamu BC # BD. BCD — pasuocToposnuii Tpeyronbuuk. Toukn C

K senave 4.8 'K sanage 4.9 K sagave 4.10

H D nexat Ha BepTHKanuHOM npsiMoh CD. Ilpene6peras secom crepi«-
HEll H CYWTas KpemnsieHus B Toukax B, C u D WIAPHHPHLIMH, ompene-
JIHTH PEAKLMIO OTIOPH A H YCHNHA B CTEPIKHAX.

Oreer: Ra =354 H, Sc =895 H, Sp, — —60,6 H.

4.10(4.10). OnroponHblii crepzxens AB peca 100 H onupaercsi ofi-
HHM KOHUOM Ha rJIafKuH TOPH3OHTaMLHLIN no, APYTHM — Ha TJaIKyIo
IJIOCKOCTh, HAKJIOHEHHYIO Toj yraom 30° ropusonry. ¥ koHua B
CTEPIKEHE TIONIEPMUBAETCA BEpeBKofi, NepeKHHYTO qepes 6nok C u
Hecyuleii rpys P; yacts Bepesku BC napajnensHa HakKJOHHON MJo-
croctH. Ilpene6peras Tpermem na Grnoke, onpeaenutk rpy3 P H cuin
Aaenenust Na v Np Ha NON ¥ HA HAKJOHHYIO MAOCKOCTD,

Orser: P =25 H; Ny = 50 H; Nj =433 H. ;

4.11(4.11). Ilpu c6opke MOCTA MPHILIOCH MOAHHMATE YacTh MoCTO-
Boi ¢epMu ABC TtpeMs kamaTamu, PacrnofioNeHHbIMH, KAK yKa3aHO

Z Y Ly
b :5:?":\3 F o 0/%

3
4 2r Nt 7
N

16

K sagage 4.1 K aapave 4.12

Ha pucyHke. Bec s7oit sactn Qepmur 42 kH, LEHTP TAMECTH HAaXOLUTCHA
B Touyke D. Paccroauds cooTBeTcTBeHHO paeHe: AD —=4 M, DB=2 u,
BF =1 M. Halith natmxeHns KaHaTtoB, ecnu Ipamas AC ropusom-
TajbHA.

Orser: To =18 kH, Tp=17,57 xH, Tc = 12,43 xH.

4.12(4.12). Crponuna oZHOCKATHOI KPHIIIH COCTOAT M3 Gpyca AB,
Y BepxHero kKoHua B cso6onHo nexxamero Ha raiagKoi orope, a HHX-
HHM KoHUOM A ynupatowerocs B cteny. Haknon Kpeilin tg o =0,5;
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Ha 6pyc AB npuxoAuTcs BepTuKaNbHas Harpyska 9 kH, npunomxennas
B cepeaune Gpyca. OnpelesinTe peakiuu onop B Toukax A u B.

Orser: Xa =18 kH, Y1 =54 xH, Rp = 4,02 xH.

4.13(4.13). K rnanxoii cteHe npHCIOHEHA ONHOPONHAf JECTHHIA
AB non yrnoM 45° k ropusouty; Bec jectHuust 200 H; B Touke D Ha
paccrTosiHuy, paBHOM 1/3 NJMHBl JECTHHLB, OT HHMKHEro KOHUA HAXo-
nurcsn yenosek Beca 600 H. Ha#iTh cunml jnapienus JecTHHUS Ha
onopy A u Ha cTeHy.

Orser: X4 =300 H, Y4 =—800 H, Xz = —300 H.

4.14(4.14). Ha noavemHolt ONHOPONHON JNeCTHHLE HAWHEL 6 M H
Beca 2,4 kH, xoropas MOMXeT BPaluaThCs BOKPYT FOPHIOHTANBHON OCH

]

/3
2y
“ o

— R Ry
T AR
K sanaue 4.13 K sanaue 4.14 K sanave 4.15

A B uaxjonena nop yranom 60° K TOpH3OHTY, B Touke D CTOHT YejioBeK
peca 0,8 KH ma paccroannu 2 M or koHua B. ¥ kouna B nectHuua
nonfepxupaeTcA Bepepkol BC, HaKnoHeHHGH Ton yraoM 75° K ropu-
3oHTY. OnpenennTs HaTAKeHne T BepeBKH ¥ peakuuo A ocH.
Orser: T =335 kH, X4 = 0,867 kH, Y1 =—0,0344 xH.
4.15(4.15). Onuoponsas 6anxa AB peca P= 100 H npuxpennena
K creHe wapHepom A W yHepxuBaeTcs non yriom 45° kK BepTHKalu
NpH NOMOWM Tpoca, NEPEeKHHYTOro 4epes GJOK W Hecyluero rpys G.
Berer BC Tpoca o6pasyer ¢ BepTHKaJILo yron 30°. B touke D k Ganxe
noaBeied rpys Q meca 200 H. Ounpenenutn
Bec rpysa G u peakuwio wapuupa A, npene-
Gperasi Tpennem Ha 6noke, ecan BD ='/; AB.
Orser: G=146 H, X;=73 H, Y,—=173 H.
4.16(4.16). lllmonka Bu-
i = CHT Ha JIByx wmionbankax, -
EN 7 7_@ npuyem Bec ee, panHuil 9,6
&l /5 kH, pacnpezenserca Mex-
NG &] ny HuMH nopoery. Llnion-
X 6anka ABC EuxHuM nONY-
A \ I L2aPOBLIM KOHLIOM ONHpaeT-
ATTESSE #  ca Ha noansThek A H Ha
BrIicoTe 1,8 M Han HHM CBO-
OOLHO NPOXOAHT Yyepes Nof-
wHOoHeK B; BeuleT wumon6anku pasen 2,4 M. [Tpene6peras BecoM 1iion-
Oanku, ONpefenyTs CHJILL AaBJEHUS ee Ha onopsl A u B.
Orger: X4 =—6,4 xH, Ya=—48 xkH, Xz =64 kH.
4.17(4.17). Jlureitnniit kpan ABC uMmeer BepTHKAMLHYIO OCb Bpa-
weuna MN; paccroanna: MN =5 m; AC=5 M; Bec kpana 20 kil,

K sanave 4.16 K szpaue 4.17
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IEHTp TANKECTH ero D HaXOLHTCH OT OCH BpalleHHs Ha PaccTOSHHM
2 M; BeC rpy3a, NONBELIEHHOTO B TOYKe C, pasex 30 kH. Hafitu
PeaKUHH noAwmumnHuka M u nonnsTHuka N,

Orser: Xy —=—38 kH, Xy = 38 xH, Yy — Y

4.18(4.18). Kpan B maxre, nogunmarowmmii
rpy3 P =40 xH, nmeer noansthuk A u B TOY-
ke B onmpaetcsHa raankyio URJIMH]I PHYECKYIO
TIOBEPXHOCTb, OCb KOTOPOH Ay BepTHKa/bHA.
JIismna xsocta AB pasua 2 m. Beuter Kpara
DE =35 m. Bec kpana pasen 20 xH g nprJio-
2eH B Touke C, paccTosHHe KOTOpOfi oT Bep-
THKaAR Ay pasuo 2 m. Onpenennts PeakuuH
omop A u B.

Orser: X4 =120 kH, ¥4 =60 kH, Xg=
= —120 gH.

4.19(4.19). Kpan nas nomsema Tsxectell
COCTOHT H3 Oanku AB, HHXHHA KOHey KoTo- K aagaue 4.18
PO CORQIHHEH CO CTeHOR WapHHpoM A, a BepX-
HUA YNEpIKHBACTCH FOPHIOHTANBLRBIM Tpocom BC, Onpenennts HaTH-
meHue T tpoca BC u naesenne na onopy A, ecnu H3BeCTHO, YTO Bec
rpysa P =2 kH, sec Gaaxu AB Paser 1 kH n npunowxen & cepennne
6anKH, a yron o == 45°,

Orger: T =25 kH, X, — —2,5 kH, ¥4, =—3 kH.

K zanave 4.19 K 3apane 4.20

4.20(4.20). Kpan uMeeT WAPHHPH B TOYKAX A, B u D, npugem
AB=AD =BD =28 w. Lentp taxectn pepmu KpaHa HAaXO0AHTCH Ha
PACCTOSIHHH 5 M OT BEPTHKA&JH, NPOXOAsuieH uyepes Toyky A. Breiser
KpaHa, CyHTas OT TOYku A, npH
3ToM pasen 15 M. IlomuuMaemmbny
rpy3 BecHT 200 kH; pec depmu P =
=120 «H. Onpepenurs onopuue
PEAKNIMH H HATSKEHHe cTepxxHs BD
LIt yKa3aHHOTO NMOJIOMKERHS KPaHa,

Orser: X,=260 &H, Y.= K aanave 4.21
=770 kH, T = 520 kH.

4.21(4.21). CumMeTpudHas CTpONMIbHASA pepma ABC y onmoro
KOHUa IUapHHPHO yKpensieHa B HemoABuxHOH Touke A, a y apyroro
KOHUa B onupaercs Katkamu Ha TJafKyio FOPH3OHTANILHYIO NJI0-
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ckocTb. Bec ¢epmn 100 kH. Cropona AC HAXOAHKTCS MOA PABHOMEPHO
pacnpejie/IeHHEIM, NePNeRAHKYASPHEIM € NaBNeHHEM BeTpa; PaBHO-
JOeHCTBYIOIIas CHJ AaBiieHns Berpa pasHa 8 kH. Jinnna AB =6 wm,
yron CAB = 30°. Onpefenutb ONOpPHLE peaKIlHy.
Orser: Xa=—4 kH, Y5 = 54,6 xH, Y5 = 52,3 kH.
4.22(4.22). Apounas (epMa HMEET HEMONBHIKHLI OMOPHENI wIap-
HUp B TOUKe A, B TOuke B — NONBHXKHYIO TFIafKylo ONOpY, NAOCKOCTS
KOTOPOH HaKJIOHEHa K TOPH3OHTY
non yrioM 30°. Ilponer AB = 20 M.
LleHTp TANKECTH (EpPMH, BeC KOTO-
poii BMECTe cO CHEroBOH HarpyakKoit
papen 100 xkH, Haxoaurca B TO4YKe
C, pacnono:KeHHOH Hajl CeperHHOH
K sanave 4.22 nponeéta AB. PaBrozelicteyiomas
CHJ jaBJieHHA BeTpa F pasHa 20 kH
H HanpaelieHa napajyenbHo AB, JMHHA ee NelCTBHS OTCTOHT ot AB
Ha 4 M. OnpenenHTs ONOPHEIE PEaKIIHH.
Oreer: Xa=—11,2 xH, Y, =46 kH, Rz = 62,4 kH.
4.23(4.23). ®epma ABCD B T0ouke D ONHpaeTcs Ha KATKH, 4 B TOY-
Kax A u B noasepxuBaeTcs HaKJIORHBIMU cTepxisvMu AE u BF, wap-
HHDHO yKPenJieHHbIMH B ToukaxX E u F. Packock ¢epmer # npaman EF,

! 5 7
(7 c
[ IN &
&
K sapnave 4.23

HaKJOHeHEl K TOPH3OHTY MoA yriom 45° nnuHa nawens BC =3 m:.
crepxud AE u BF onuHakoBoii JUIHEE; paccrosiie EF =34/2 u;
AH =2,25 4/2u. Bec depmn n Harpyskn pased 75 KH u nanpapnen
no npsmoi CG. Haiith peakuuio kKatkos Rp.

Orser: Rp =15 kH.

4.24(4.24). [{asnenne BONB Ha MAaJEHbKYI MJOWAAKY MNJOTHHE
BO3PaCTaeT NPONOPIHOHAMNLHO PACCTORHHIO €€ OT CBOGOAHOH NOBEpX-
HOCTH BOJIkl H DABHO BeCy CTO/NGA BOJAEI, BBICOTA KOTOPOTO PaBHA STOMY
PacCTOSHHUIO, A TUIOLAb OCHOBAHHSA paBHa B3ATON nuomanxe. Onpene-
JIHTh TOJILKHY TIJIOTHHLL B €€ OCHOBAHKH B IBYX ClyYyasnx:

1) Korna nonepeunoe ceyeHHe NMIOTHHH MPAMOYrONBHOE;

2) Korzma sTO ceueHHe TpeyroJbHoe.

[lnoTuna moMmKHA GHITB paccuMTaHa Ha ONPOKHAbIBAHHE BOKDYT
pebpa B napnieHueM BOAB, NPHIEM KO3((DHIIHEHT YCTORYHBOCTH A0N-
XeH ObITL paBen 2. BHICOT2 h NIOTHREI Takas e, KaK ryOHHA BOZB,
H paBia 5 M. Yzenbublii pec BOAB y == 10 kH/M?, ynenvHuii sec Ma-
TepHafia NIOTHHH | = 22 kH /M3,
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Koa(pHumeHTOM YCTORUHSOCTH HAIWBACTCA OTHOLIENile MOMeNTa Beca MACCHBa
K MOMEHTY ONPOKHAMBAMLUlER cHAbL [lasnende oAbt HAa nAOWAAKY NAOTHHH
Amueofik 1 M W BhicOTOM dy, rae Y-— paccTORHHe NJOWAAKE OF AHA B MeTpax,
P2BHO B KHAOHBIOTOHAX y(h— y)dy. Momenr sroro nasne,:ma OTIOCHTEBID TOY-

it B pasen y(k — y)y dy, Onpoxuambatownit moment pasen §y (h — y) y dy.
d
Oreer: a = 2,75 My b = 3,37 m.

4.25(4.25). Onpenennts peakunn onop A u B
Ganku, Haxopnsideiics nop JelicTBiHeM OaHOH

(Ll Z
pantlhr N\
s fnlf b,
Sl 5 [[1TH] %
i e i i v, [
2n 7 il
r -‘j 6& & 74 7% =
(68 3. 21 ne
K sanave 4.25 K sanaue 4.26

K 3agaue 4.24

cocpeNOTOYEHHON CHuIBl # napul cin, Harpyska u pasmepu ykasaowl
Ha pHCYHKE.

Orser: Xa =2 xkH, Y4 = —4,32 kH, ¥z =7,78 &H. .

4.26(4.26). Onpejenutb peakinu oHop A u B Ganxu, HaxoAsueHcs
TMOA REHCTBHEM ABYX COCDEJOTOMEHHBIX CHJ H PABHOMEpHO pacmpele-
JICHHOH HAarpy3kH. MHTEHCHBHOCTb paclpegelieHHOH HarpysKH, BEJIH-
YHHBI CHJI H Pa3MEPH YKa3aHH Ha PHCYHKE.

Orser: Xa=2,6 kH, ¥, =4,2 kH, Xz = 15,6 xH. :

4.27(4.27). Onpenesutb peakilni 3alle/IKH KOHCONBHOH 6anKH, H30-
GpakeHHON Ha PHCYHKe H HaxofsiLueiics Nnoji eHCTBHEM COCpPeNoToYeH-

HOH CHJIBI H NapH CHJL.
Orger: X =1 xH, Y =1,73 kH, M = 0,47 xH-m.

Gt 2ultr
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Zrifen %
7
K 3anaue 4.27 K sanaue 4.28 K aanage 4.29

4.28(4.28). Onpenenutb peakuny 3ameNkH KOHCONBHON 6ankn, H30-
6paX<eHHOH Ha _PHCYHKE M HAXOASLIEHCH NOA AeiicTBHEM PaBHOMEPHO
pacnpefeneiHOH Harpy3kH, COCPENOTONEHHOH CHJIBL H Naphl CHII.

Oreer: X=28 xH, Y =17 kH, M ==—535 kH:m.

4.29(4.29). OnpenesnTh peakuHH 3afeKH KOKCOJBLHOM Ganku, uso-
6pakeHHOH Ha PHCYHKE R HaXxoAseics noj JeficTeHeM PaBHOMEpRO
PacnpeNeNeHHON HArpYy3KH, ONHOH COCPeNOTOYEHHON CHAB N ABYX nap
CHJL.

Oreer: X =11,8 kH, ¥ = —2,8 xH, M = —86,8 xH.m.

39



4.30(4.30). Onpenennts peakuHH 3a[eNKK KOHCOMbHON GaNKH, H30-

GpaKeHHOW Ha.pHCYHKe H Haxofsmeiics noji AeHCTBHEM Maphi CHA M
Ve pacrpene/ieHHOH HArpy3KH, H3MEHSIOIeHCs No 8a-
gnlter  KOHY TPEYTONBHHKA.

Orser: X=—9 xH, Y =0, M =40 gkH-m.

4.31(4.31). OnpenennTs pPeakuuio 3alesKH KOH-
CONbHOH Ganku, H306paXKeHHOH Ha DHCYHKE H Ha-
XOJIfAIENCs NOA AEHCTBHEM COCDeIOTOYEHHOMN CHMI,
Napel CHJ H pacnpeliejieHHOH HATrpY3KH, H3IMEHSIo-
77" meiica no 32KOHY TPEYrOJLHHKA H TpPAamnelMH.
Oreer: X=137 xH, Y=25 kH, M=
g=tifir =—270 kH-m.

4.32(3.38). I'opusouTanbnas pazpessas 6Ganka
ACB y xoHla A 3ajenana B CTeHy, y KoHUa B onu-
paercss Ha MOABHXKHYIK onopy; B Todke C—wapunp. Banka sarpy-
JeHa KpanoM, HecylwHM rpy3 P Beca 10 xH; seuer KL —4 M, Bec
kKpana Q =050 xH, uenTp TANKeCTH KpaHa JeXKHT Ha BepTHKann CD.
Pasmepu ykasarel Ha pecyske. Onpegenutb, mpeHeGperas Becom Gan-
KH, ONOPHEIE DEAKLHH B TOYKax A H B [/ TAKOrO NOJIOXKEHHA KpaHa,
KOorjg OH Haxo/[HTCR B OJHOH BePTHKAaJILHOH MIOCKOCTH ¢ Gankoi AB.

Orser: Ra = 53,75 xH, Rs = 6,25 kH, Ms = 205 vH.

K sapave 4.30
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K ssaate 4.31 K sapave 4.32

4.33(4.32). Omnpenenuto peakunu onop A, B, C u wapunpa D co-
CTaBHOH 6anKy, H306PAIKEHHON HA PHCYHKE BMECTE C Harpy3KOil,

Orser: Xp =—2,8 xH, ¥Ys=—4,4 kH, Yp=22,2 kH, Yc =5 kH,
Xo '———-0, Yp = 5 kH.

7 Nf 7= 2rith Y\ g=g 7ttt Aﬁxff S
SN ST o, |
% 17 A -
. & ei% &t | & ;!W : pr%#n! #59?501 4#%49-:
K aanane 4.33 K sanave 434

4.34(4.33). Onpenenute peakunn onop A, B, C u wapuupa D co-
CTaBHOH 0aziky, 1300paxeHHOH Ha PHCyHKe BMECTe € Harpy3Koh.

Orger: X5 =3 xH; Ya =138 kH; Ys=—6,6 xH; Ye =10 kH,
Xp=0; Yp = 45 kH.

4.85(4.34). Moct cocTOHT H3 ABYX dacrtefi, CBA3AHIBLIX Mexly CO-
Goit WwapHUPoM A B HPRKpENJEHHHX K GeperoBLlM YCTOSM LIAPHHPAMH
B n C. Bec kaxnoi wacta Mocta 40 xH; ux nentpu tskectn D B E;
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lla MOCTY HaXOAUTCH rpy3 P ==20 kH; pasMeprt ykasaHb Ha pHCYHKe.
Onpenenuts CHAy paBieHHs b wapHupe A u peakuHn B Toykax B u C.

Oreer: Xz = =420 kH, Y, = F8 kH, X, =—Xec=20 gH, Y=
=~ 52 kH, Y = 48 xH.

g 73

i

7

vz

2,
B

24

K samaue 4.35 K zapage 4.35

4.36(4.35). Ha runankofi ropH3OHTAMBHON MIOCKOCTH CTOHT nepej-
DHXKHaA JECTHHLA, cOocTOAwasn U3 AByx gactel AC u BC, niuHpt 3 M,
Beca 120 H kaxnasn, coenuHeRrHEX maprupom C u BepepKoii £EF; pac-
crostuue BF = AE = | M; UeHTp TAKeCTH Kamnofi u3 uacreir AC 1 BC
HAXOLHTCA B ee cepemnte. B rTouke D Ha paccrosmrmm CD=06 m
CTOHT YesIoBeK, Becaulni 720 H. Oupenennts peakunn mona 112 PHH-~
P3, a TaKxke Hataxenne T sepeskn EF, ecnn yron BAC = ABC — 45°.

Oreer: Ra =408 H, Ry =552 H, Xc — +599 H, Ye= 1288 H,
T=522 H.

4.37(4.36). Moct cocToMT H3 IBYX ONHMHaKOBLIX gacted M u N,
COENHHEHHBIX MeX1y COGOIl H C HeMOABMKHEIMH ONOPaMH nocpecTEOM
IIECTH CTEPXHEH, HAKJIOHEHHEX K FOPH30HTY oA yriom 45° u cHaG-
EHHBIX Ha KOWLAX WapHUpaMH. Pasmepn ykasane Ha PHCYHKe. .
B touke G nomeruen rpy3 seca P. OnpefenuTb Te ycHIHS B CTepPIK-
HSX, KOTOPHIE BEI3BAHEl AeHCTBHEM STOTO Ipy3a.

Oreer: Rp=0, Rp=PA/3[3, Rc=0, R,=P+/3/3, Rp—
=P /32, Rr=P /2/6.
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K 3anave 437 K sagave 4.33

4.38(4.37). Mocr cocToHT H3 IBYX ONHWH2KOBLIX TOPH3OHTAaJbHEIX
6anoK, coefHHeHHRX WAPHHPOM A H NPHKPenJeHHKIX 1IApHHPHO K OC-
HOBAHHIO MECTKHMH CTEPIKHAMH I, 2, 3, 4, MpHYEM KpPaHHHE CTepIKHH
BEPTHKAJIbHEL, @ CPelHHe HAKJOHEHE K rOPH30OHTY mof yrioM o = 60°,
CootBetcTByionine pasMepe pasHb: BC =6 m: AB=—28 wm. Onpepe-
JIHTL YCHJIHA B CTEPHHAX M PeAKLHIO mapuupa A, ecny MocT Hecer
BEPTHKAJbHYI0 Harpysky P =15 kH wua paccrosHiy a =4 M or
TOYKH B,
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