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ypoBeHh BOABL B COCYZe, €C/TM MIOWAAb AHA COCYAa paBHa S W Boja K3
cocyna se Beauaerca? ILIOTHOCTL BORM paBHA o,

Peurenue. Cuna nasienus Ha Ao cocyna F= Mg, rae M —macca
cojepknmMoro cocyia. TIpH ONYCKaHWH B COCYR Tella Cuaa XaBleHHs
menserca Ha AF==mg. Tak Kak NJOTHOCTh TeNla MeRbUe MIOTHOCTH
BOAM, TO TJI0 NJIaBACT B BOAE W HE ONycKaeTcs Ha AHO cocyga. to
03MAuAET, YTO HIMEHEHHE JABAEHHS HA AHO OCYC/IOBJEHO H3MeHEHHEM
YPOBHs BOAM B COCYHe, T.€. Ap==pog Ah; BMecTe ¢ TeM Ap=AF/S==
= mg/S. Cregoatenvto, Pog Ah==mg/S, oTkyaa Ah==m/p,S.
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107. BricoTa Bogbi B cocyze h="5m. CrenKa cocyna umeeT wmpHHy
b=1,5M # nakaowena nog yraom o==60° k sepruxamn. Haitru cuny
A@BASHUST BOJbE HA CTEHKY.

Peue # ue. [Iapienne na ypoBHE BOABL BCOCYAE po== | atv= 1,013 X
X 105 [Ta, [lasneswe na ypoBHC Ama cocyaa p==po-+pgh. Tak kak
JaBACHHE 3MEHSETCS ¢ BHCOTOf no
auHeiinomy 3axony (puc. 156), To cpea-
Hee JlaBaeHye

Pep=(Po-+P)12==po-tpgh/2.

nowans crenkn S=bh/cos a. [lo 3a-
xony [lackans chia faBieHHst

Y A
Fapcps=(ﬂo+e‘§—‘) = 1887 .

108. C noMourbio THAPABAUYECKOrO Mpecca, HMEIUICro OTHOMICHHE
naomagei nopmueit s/S=1/50 # k. n.g. N=759%, Tpebyercsn B TeueHHe
£==0,5 MEH cnpeccoBath Ipys macent m==807 Tak, utolsl BanboqbuIast
CHIa XaBACRNHS TPy3a Ha BEPXHIOIO WIOWAAKY npecca focTaraa F= 1 MH.
Tlpu sToM rpys cxumaercs Ha Ah=30cm. Hailt cosepuwennyio xBu-
rateneM pagoty, cuutast, 4To AepopMauus rpysa no BepTHKanM npo-
nopunonanbia cxumaioweil cuie. Haliti cpemuionn ¥ makcuMambHyio
MOUUIOCTH JIBHTaTelfl, @ TakKe YHCO XOXOB MJOre MOPWHSA, eClld 3a
of¥H X0 MaJblil MOpIIEHh ONyCKaevcst Ha paccrofune H ==10cm.

Peuren ne. Tak KaK 3apHCHMOCTh JepOPMAUAK rpysa (Mo sepTu-
Kanu) OT NefCTBYIOMEH Ha Hero CHabl MuHedna, To pabota cwibi Aas-
newns 60bmoro nopunst A==Fc Ak, tae Fop = (Pmax+ Fmin)/2—cpeanss
cHaa jaBneHHs COMBWIOTO NOPIHST. MUHHMANbHAS CWUa JABACHAT GOADB-
woro nopuwiHst Fmin=rmg, 2 MakcaManshan Fpag=F-F-mg, ostomy
Fey=mg--F/3. Copepuiennas gpuratenem paGora

A Ak ( F\ an
ez P g 2 e} Sz B .
v 7=y mg+2) N 510 kI

Cpeptisia moumsocTs ppuratenss Nep=W/f=17 xBr. Tak xax wow-
HOCTb ABWIATEIS MPOTOPUMONATbHA cuie, AeficTByouelt Ha rpys, To
llaHGOJlblUle MOIULHOCTD ABHIAaTeNR MOXHO HafiTH M3 COOTHOLICHHS
Nyuax/Nep==Fmax/Fep:

o (F +mg)
T T mgFF2 -

BuicoTa, Ha KOTODYI0 NOAMMMEETCH GOALUIOR NOPWEHb 33 OZWH XOX
Maloro mopuwua, fiy=Hs/S, ITosroMy uHCAO X0A0B, KOTOPOR ROAMKEH

=23,6 kBT,
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caenarTh ManHA NOpmeNs,
n=Ah/hj = AhS/Hs = 150.

109. lpa coofmalomuxca cocya ¢ OMMHAKOBHIMH NOMEPEdHBIMA Ce-
YEHNHMH COCIHHEHH TPYOKOH, cevenne KoTopofi s 8 10 pas menbiue ceue-
HHs cocyaoB S (puc. 157). B ogun u3 cOOGMIAIOMMXCH COCYAOB HANTa
BOZa, B APYrofi—wMacio, NAOTHO-
cr KOTOpHX Oy =1.10% kr/m® B
py==0,85-10° kr/m®. Ha kakoe pac-
crosuue Al cMecTHTCR Trpammia pas-
Jena KMAKoCTeR B TpyGKe, ecau Ha
NOBEPXHOCTb BONLI HATMTH CAOH TOTO
Ke Macka TOMUHHE AH =20 cm?

Puc. 157, Peuwenne, [locne Toro KaK
| Ha MOBEPXHOCTb BOXH HAalHIH C/IO
Macaa, 5Ta NOBEPXHOCTh OMycTHAach ma BhicoTy Ah. Tak Kak ofa coo6-
WAIOUWHXCA COCY@ WMEIOT ORHO W TO JKe TONEPeuHOe ceuewde, TO No-
BEPXHOCTL MacZia B ADYTOM COCYAe TORHMMAETCS Ha TY Xe BHICOTY.
Cmeuerne Al MOKHO ONpefesnTh W3 YCAOBHS, UTO yBenHueHWe Japie-
Hus C© ofeWx CTOPOH oAHO H To me! Ap1=Ap;. 3neck Api=
=AH pyg— Ah pig, Apy= Ahpog. Tiostomy AH py— Ah oy = Ak py, OTKY-

na Ah=AH pyf(p1-+pg). Tak wak AljAh=S/s, 10

N - X
tpe S

110, Jlarysnan petarb MaccH ms==1 KI, TOABEWIeNHaf K AHHAMO-
MeTpy, onymena B Bogy. [Tokasaune gunamomerpa F=8,5 H. Haiitu
Macey MeaH, cogepxamefics » aarynn. [Tn0THOCTD MeiH 0y = 8,8-10° kr/m®,
unrKa py="7,2:10° xr/u®

Pemenune, Ha reno, mnorpymennoe B BORY, AefiCTBYeT BuTan-
kuBaiomas cuna Fy w cuna TskecTn mg. Tak Kak NOKasawue AHHAMO-
metpa pasho F, 10 Fy==mg—F. C apyrofi cTopoust, Fy=peg (Vy-+Vy),
rae Vy n Vy—o0beM mean M uusKka B jaTynwHol neTann. [Ipnpapusem
npasbie wactn: mg—F =pog (Vu-+Vy). Creposatenbno, ofbveM Retann
Vit Vy = (mg—F)/pog, rae po— NAOTHOCTD BOAML, 3necy agas yipoue-
HAR RanbHefiwlero pelieHus HafjeM UMCIOBOE 3Hauewde ofibeMa AerTanu:
Vb Vy=133 o, Ianee, my/ou-+mu/pu=Vu+Vy, a TaK xax
My =My, TO My /0y -+ (M= r)/py ==V Vy. Crenosatensuo,

My sy = Mofpy = (V-1 Vy) —m/py, OTKYRR My =240 T,

11, Kycox Metaana maccw m==0,8 KX, nojBewexHHA K Ainamo-
MeTpy, nOrpyken B OGensnn. [lokasashe JMHaMOMeTpa nph 5TOM
Fy==T7,2H. B HeKkoTopoM pacTBope FIOKA3aHWE TOFO JKe AMHAMOMETpa

=7,5H. Hafith naotwocTs pacTBOpPa Pz M MeTalta p, €M NAOT-
HoCTb Genauua py==0,7.10% kr/u® B nJOTHOCTE MeTamia Goabiwe nror-
noctell GensnHa ¥ pacTeopa. b
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Pewenue Tak Kak B 060HX CIYuasnx METaM! MOMHOCTHIO MO
rpyMen B KHAKOCTH H 0O03TOMY OGBEMH BHTECHEHHMIX #M JKHAKOCTER
‘OAHHAKOBH, TO BHITANKUBAIOUHE CHAM OTHOCATCSH, KK MJOTHOCTH YKHA-
gocvefit Fpo/Fyi=py/py. C ApyroRt croponst, Feg=mg—Fy u Fgi=
=mg—Fy. Tostomy (mg—Fp/(mg—~F)=py/o;; orcio1a naorHocTs
pacTeopa

Pe=py (Mg —Fy)/(mg—~Fy) =~ 0,37-10° xr/m.

TlroTHOCTE MeTana WaligeM Ha OCHOBaHWH TOro, uto mg=Fy+ Fyy,
Vg=Vy, tie Vg—o6bem BhiTecHenHoro Gensuna, V, — o6beM meraiia
Hseem mg—Fy==Fyy, rre Fy=pgVy=pgmg/gp=mgp/p. Chenosa-
TeabHo, mg-——Fy==mgp;/p; 0TCIOa NAOTHOCTH MeTamra

p=pymg{mg—Fy) ~ 8,6-10° kr/m’.

112, Kycok npo6ke niasaeT B Gake ¢ xepocuHom. Kakas wacrs
ofema npobk# morpyxena B KepocH? [lnortnocts npoGKkH p=
=0,2-10® xr/M®, xepocnua py = 0,8.10% kr/n®.

Pemenne Tak gak npofika miaBaeT (HaXOLWTCA B PABHOBECHH),
TO BHITATKHBAIOWAN CHIa, AeHCTBYIOMARA Ha NMPOSKY, PaBHa CHAe Td-
weetn: pegVy=pgV, rae V-—unonumh ofem npoGku, Vo-—obbem no-
rpyXenuofi B KepocHH 4acté npoSku; orcionaVofV = p/p, =0,25.

113, Tloawift UMAHHADP T NAOCHIAABIO CEYEHHS 2,5 m? naapaer 8
Kepocune. UToGs HHAHRAP MJIaBal B Boge ¢ TOH Me ocapxoff (rayGH-
HOWl NOTPYXKeHHH), B HEro TPeGYETCA MOMECTHTH FPYS Maccht m=100«kr,
Hafitu macey unmunnpa M w raySuwy h ero norpyxenus. IlnorHocts
Kepockua Py =0,8. 10° xr/M’

Pewenne Burarknsaiowas cuna, feficTByioulan Ha LHARHAP
B KeDOCHHe, PaBHA N0 MOAY/0 AedCTBYIOWel Ha HEro CuJe TAKeCTH:
peghS=Mg, a suiTanxusalomas cuia, KeHCTBYIOIAT Ha UHAHHAP B
Bofle, paBHA Cujte TAXeCTH, AcHCTBYIOMEH HA UMIHHAD H rpy3: pghS =
== (M--m)g, rie py—naorHocTs Boakl. PasfenM 8Topoe paBeHCTsO
Ha mepsoe:

Po _M+tm

m
; orciona M=
e M

Po/Ox—

i ==400 kr.

Tay6usa norpymenust uwanuapa b= (M- m)/p,S=0,2m.

114, TlpoSrosnifi cnacatenbHbii Kpyr umeer Maccy m=3,2 Kr,
Hafitu noxvemuyio cuny Fp sroro kpyra 8 sope. IlnothocTs npobru
Pa==0,2.10% kr/M® mopckolt sonbi po==1,03-10% kr/v.

Pewenne BboTaakuBaoman cHia (OAKHA PABHATLCA NO MOAYJAIO
cyMMe TOXbEMHOH CHAB M CHAB TAXECTH, AeficTBytomedl Ha cnacarens-
Hull Kpyr: Fg=Fp--mg. 3necs Fg=V,pog, rie ofbeM npoGKOBOro
nosica Vp=m/p;. CaefoBatenno, Fy==mgpe/py. TlogcTasum 310 BHipa-
KeuHe JIA BHTAIKHBAKUEN CHIN B NePBOE ypaBHeHHE:

mgpe/pa=Fo-+mg; orciona Fy=mg (po/ps— 1) = 130 H.
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115. Hagsoauan wacte aficSepra mmeer ofveM V=500 m®. Haiimn
obrem V aiicepra. IMnothocrs abja p,==0,92-10° kr/mM3, Mopckoi
BOAB Poa=1,03.10% xr/M%.

Pewenwe. Buranknpaomas cuna, peficToyiomas ma aficGepr,
pasBa ne sopymo cmae Tawectw: Fy=mg. C Apyroit CTOpOHH,
Fy=(V~Vy) 0og, 8 mg=Vpug. Cnesiosatensto,

(V—Vu) po=Vps; orciona V=V yupo/{po— ps)=4680 u®.

116, Hackonmbko yBeARUNTCA OCajKa TEMAOXONA Y MODCKOR mpH-
CTAHH B Pe3YALTATE MOTPY3KH, eCaH Macca rpysa Am=2.5 T, nioulagb
ceveHHs 7TeNAoXxoxa no BaTepanuuu S=4000 M2? IlrorocTs Mopekod
Boan Pg=1,03-10° xr/nd.

Pemenne. O6peM BOAN, BHTECHEHHOR TeNN0XOXOM B pesyabTate
norpyskn, Vy= Am/ps. C xpyroi croposm, Vy=S Ak, rge Ah—ysean-
wenne ocaikn Ttenjoxona. Cnexosatenvho, S Ah==Am/pg, oTkyaa Ah=
= Am/fpeS =10,62 M.

117, Aspoctar, nmelomnfi ofbeM V =4000 °, mamoaues rexmuem.
Macca KoncTpykunn, 0GOpyaoBavns W skunaka M =3 1. lemuil noa-
BOCTHIO SanofHsieT GaiioHE HA BHCOTe, Tjle NAOTHOCTh BO3AYXE
pp=12 xr/M®, a naoTHocTb reaus pp==0,18 kr/M®. Hafitu nanGoss-
Y0 Maccy TPy3a, KOTOPYIO MOKeET NOZHATb aspocTar.

Pewenne Buraskwpaomas CHaa PEBHA 1O MOAYMIO CyMMe CHA
TANECTH, ACWCTBYIOMIHX Ha aspocTaT (¢ OGOPYAOBaHHEM M SKHNAKeM),
reanlt w rpys: Fpe=Mg-t-meg-t+-mg. 3necs Fyp=Vpyg wu mpy=Vpu
Crenoarenvho, Vpag=Mg--Vprg-+-mg, orxyna

m=[V (pg—py)—M]=1,058-10° xr.

118, Bosaymumii wap ofbeMa V=20 w3 ‘manoiuenunyi renuem;
nognascs Ha BucoTy A=180 M 3a spems £==0,5 man, Macca wapa ¢
ofopynosandens n Kopsuholi M =12 xr. Hafita maccy rpysa, noamsrtoro
wapos. TlnoTHOCTH BO3AyXa # rears j0 BucoTH 180 M cantats no-
CTORUHEMA: Py = 1,20 xr/M3, pp=0,18 kr/M8.

Pemenue, [lap mBnkercs BBEpX yCKOPEHHO MOJ fefiCTBHeM pas-
HOREHICTBYIOWCH BCeX TMPUACKEHHHX K HeMy BepTHKaabhmx cua. Tax
KaK IVIOTHOCTL BOSHAYXa CUHTACTCS NOCTOSHHOM Ha BCeM MyTH, TO BH-
TanguBalowas cuaa Fy Toxe nocrosuna. TlocTossna n pasnoneficTsyio-
mas R Beex BepTHKaabHbIX Chn. CNel0BATeAbHO, ABHKEHHE WApa— paB-
HOYCKOpeHHOS. YCKOpeHHe Iiapa MOXHO Haiith u3 dopmyan h=af®/2:
a=28{1%==0,40 m/c?,

PapHolieficTByiomas BeeX BePTHKA/BHHX CHJI HANpaBjieHa BBEPX:

R=Fy— Mg~ mg—mg,
TAe BHITaNKHBalowas cnia Fp=Vpgg ¥ Macca reaus mp==Vpy. [To pro.
pomy saxony Heiotona :

R Py M pompt-mg Vop—M~Vpp—m
M¥mimg . MFmimg M Vptm &

a
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Vp’a—{— —Vpp—M=95kr,

119, Mosepx wmuakocts naothocth py==1,0.10% xr/u® Hazmmra Goiib-
UMM CJ0eM XKHAKOCTh TUIOTHOCTH 0y==0,7-10% kr/u®, npuues KHAKOCTH
me cvewmBatores, Halite vacTs ofbeMa V Tena naoTHOCTH py =
==0,9.10% kr/M?, goTopas GyleT norpyxeua B foJjiee MAOTHYIO IKHAKOCTD
{pue, 158),

Pemenue, 3anumem ycAoBWE pAaBHOBECH N/AABAIOWEro Tena:
Fy==mg, tae m=Vpy, suraskupaoman cua Fy=V'pg4+(V—V’) pag,
The V/ —o6BenM wacTH Tena, MOrpYXeRHOR B 60/ee IVIOTHYI0 MKHAKOCTb.
Tostomy

Vor=V"pi+Vps—V'pss o1ciona V!/V=(pc—ps)/{px—ps) =2/3.

120. Ozuopossas nanoura AMAHM [==1,2 M H3 MaTepHata MAOTHOCTH

p=08.10° kr/¥® 3aKpenesa [MADHHDHO ONHHM KORIUOM HA BHICOTE

Pue. 158,

h==40cy way ypoBHeM BOXH M ONyuleHa APYPHM KOHNOM B Boay, Ha
xakofi raySune ho OyAeT HAXORUTHCA HHKHHA KOMEW HAMOYKHE NP pas-
nosecur? TTon KakuM yrjioM o K ropU3OHTY HaKJIOHeHa najouka?

Peme nue. [Ipn paBHOBECHH MOMEHT BLITAIKHBAIGUIEA CHJIN OTHO-
cutenbio waphupa O, BPAAOUWIETO NANOYKY o 4acOBOW CTpesKe
[puc. 159), nomken PAaBHATHCA MOMGHTY CHJIBE TAXECTH MNAJOUKH, Bpa-
MAOEMy [aJOYKy NPOTHB YaCOBOH CTpeIKH:

Fya' =mga, U]

TAe DJed0 CHIB THKECTH WAMOYKH a==[(h-}-Ao)/2] ctg o, maeyo Bbitan-
xusaomeit cuanl  a’ == (h-}-he/2) cig @, Buitankupawwas cuna Fg=
= PogShy/sin o, rae S —NJOINaAb NONEPEYHOTO CEUEHNS MAJIOUKH, 8 TWIOT-
HOCTh BOAB pe==1-10%kr/w3, Cuna Taxecrd mg==pg$S (h-+ho)/sin .
TloxcTaBnseM STH Be/IMYHHBI B OCHOBHOe pasencrBo (I):

htho h—}-ho
p"gssinm (h+ 2 )ctga_.pgs sinw

Bolto (h-+ho/2) = p (h--ho)*/2s
Hocne npeo6gasosauuﬁ TONYXHM KBaZpaTHOE ypaBieHde
i 2o — ph*/(py—p) =0,

ctga,
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peman KoTopoe Haxom hy=—h + kY T+p/(po—p). Bernunna hy ne
MOXKeT OHTh OTpHUATENbHOR. CrienoBatensto, hy=h[ —1 -+ V po/(Po—p) ] ~
~ 0,50 M; sin @ == (h-}hg)/I==0,75, o ==arcsin 0,75. .

121, C nany6e  Mopckoro Temnoxoxa, pacnonoxenrofl Ha BhICOTE
h=15u nan somofi, nanaeT 5 BOZY TOHKHA AMIOMMHHEBH CTepHenb
aaunst 1=50 cm (pic. 160). C karofi ckopocTbio v CTepens ymageT Ha
AHO, ecan rAyOHia BOAW Ha 9TOW cTOsHKe Tensoxopna H=3,0m? ITaor-
HOCTH MOPCKOIT BOLH Py =1,03-10% kr/nM®, amomunua p=2,65.10% xr/m®,
ConpotnBiaeHHeM BO3KYX2 H BOAN JBHIKEHHIO CTEpPXHA  TpeHeGpeyh.
Bo BpeMs DnajeHMs CYepMeHb HAXOHTCH
B BEPTHKATLHOM MO/IOMeHNH,

Pemenne, Hamenenne Kuneruyecxoit
SHEPrUH CTEPXKHS paBHO padoTe paBHOLeACT
Bylouielt BCeX CHA, KoTophe neficTBYIOT Ha
cTepenb, JIo TOro MOMEHT3, KOTRa CTepKelb
HaYMHaeT DOrPyXaTbCs B BONY, Ha HETO aeh-
CTBYeT TOJNBKO CHJa TsRecTH, paphas pglS,
rae S— mIomank NONEPEYHOTO Cevelinst CTPK-
us, Pabota >Tofi CHAL Ha DepBOM YuacTKe
DYTH CTepXKuA (10 BOAM)

Puac. 160. Av=pglhS.

Korna cTepxetb NOCTHTHET BOAM, HA HEro GYAYT AeiCTBOBATD JBE CHJIH:
CHAaa TAKECTH W BHTA/KMBAIOMas cuia. Tak Kak 3TH CHIIL HANpaB/ieHH
B pasHLe CTOPOHB, TO HX P2BHOAEACTBYIOWAn Re==pglS—F,.

Ilpn norpyxenun cTepXus B BOLY BWTANKHBAIOWAs Cuaa Oyler
HIMEHATLCH N0 JHHEAHOMY BaKOHY OT Hyas 1O poglS. ITostomy paswo-
pelicTByomas R MEHSeTCl Ha 3TOM YYacTKe NO AHHeHHOMY SaKoHy oT
pgIS 10'pglS — peglS. Paboty cHarl R Ha 3TOM YYacTKe MOMKHO BHUHCIHTD
KaK pa6oTy cpennedi CHIB Rey= (pglS - pglS — poglS)/2 = (p—po/2) g!S.
Pabota s1ofi crabl

Ay= Regl= (p—po/2) gI*S.

TIpr nanbreiilieM ABMKEHHH CTEPIKHA CHAR R He MamenseTcs: R =
== pglS — puglS = (p— py) gIS. Pabota sT0R cuAnl

Ay= R(H—D=lp—po) gl (H~1] S.
Tpupasnsiem noauyio padoty CHJ, ASACTBYION(HX HA CTEPKEHDb, M3~
MEHEHHRIO ero KHHeTHYeckofl sﬂeprvm:

AstAg -+ Ag=mv*/2,
pglhS -+ (0—po/2) gI*S + (p—po) g1 (H—1) 8 =pISv*2;

orciona v=V 2g [h+ H—p, (H—0,6D/p) =8,4m/c.
122, B unaHBApHYeCKH#i COCYA C BOZOH OMNYCKAWT TeNO Maccu m,
TIIOTHOCTD KOTOPOIO MeHblle MAOTHOCTH BOAI. KaK NpHE 3TOM H3MEHTETCH




