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Hacmoswili mpyds ummsems cBoell ymabio cAyxcums
n0cobiems 048 cmyOeHmMOBs NPu nPoekmupoBaniu umi Ppan-
yy3ckuxs BoOOnoOvemubixs naomuns. Omeymcmsie By pyc-
ckoli mexnuueckoii aumepamyprs pykoBoOcmBe no amomy
gonpocy kpomm mpyoa npog. O. I'. 36pomxceka ,Kypco
BHYMPEHHUXs BOOAHBIXY cOOOWeHill" u mpyoa npog. B. E.
Tumonosa ,Bodonodvemuoin naomunsl cucmemst Jlyuup-
Megionmena®, 10 14aBHbLMD 00pasomy pasdupaemcs kow-
cmpykuyis BolievRa3aHHbLX NAOMUHD, BOHYHCOA10 CHIYOCHINOBY
nocmosnno obpawamecs kv ppanyysckume ucmodnukame,
npu ueMv 3ampavuBaloch MHOI0 mpyoa Ha nepesods U OMmbl-
ckanie UMEHHO MieXs CBBOMBHIL, KOMOpsLA HYHCHEL 048 OaH-
Haio npoekma.

Ymobst cokpamums Hisckoasko amoms mpyos 048 cmy-
0eHmoBs, HAMlLL BolOpaHs 136 K ypCcoBs BHYMPEHHUX® BOOA-
HbiX® cO000Wenili“, unxceneposy Lagrené u Guillemain'a, a
makoce U U3 HIBKOMOPHLXD OPYIUXs UHOCMPAHHHIXD UCMOY-
HitkoBd 1AaBHBIWIE Mamepiaisl 048 PACYEMHOL yacmu npo-
ekma. [lossoasemv cebms HAOBAMbLCA, HINO Haws mpyod
BCMPTBIMUMY COYYBCMBIE CO CIMOPOHLL mxs, 0454 K010 OHb
NPEeOHASHAYEHD.






®panuysckis pazbopyaThist MIOTHHEL IPU BCEMB pa3-  COCTaBHbIA
HOO6pa3iM CHCTEMD 3aTBOPOBB, MEPEKPHBAOLIMXD OTAbIE- YACTH WAH03080H
HHISI HXb OTBEDPCTis, NMOAUMHSIOTCS HBKOTOPHIMB 06WIHUMB PASTEEE
TpeboBaHiAMb, BHIICHEHIEMB KOTODHIXH MBI W 3aMMEMCH.

Kaxpasi 1Imo30Bas MNNOTHHA Cb NEPBHXB-XKe NBTHL H30-
6pbTenis pasbopyaTHXb 3aTBOPOBB COCTOsANA BooBlle H3B
cbLyIIMXD YacTed:

1. llno3a, pacnonoxeHHaro Bb pbuHoMt pycnd okeno
TOro M3b 6eperorb, Ha, KOTOPaMb NPOBElEHBb GHUEBHUKD.

2. CynoxonHaro OTBEpCTisd, MO KOTOPOMY cyha Ha-
npaBnsoTCcs BB nepiogs, Korga rinybuHa phkku BB e
¢cBOGONHOMDE COCTOSIHIM yNOBIETBOPSIETH MNOTPEGHOCTSMb
CYLOXOLCTBA. DTO, OTBEPCTie NPHMLIKAETH OOLIKHOBEHHO
Kb Hu3oBod ronosd wno3a. Ona ofpasoBanis nommopa
OHO 3aKphLiBaeTCs MOABHXHBLIMU (epMami.

3. BomocnuBa, cocrosiaro M3b MOCTOSHHOHA YaCTH,
rpe6eHb KOTOPOH BO3BHILIAETCS Ha HBKOTODYIO BEIIUYUHY
Halb LHOMB phKH, U NOABHIKHBIXB 3aTBOPOBDL, KOTOPHIE
BMBCTh C¢b 3aTBOpAMH CYZOXOOHArO OTBEPCTIS NOALEPHKHU-

BalOTH omnpedbleHHbI# MOAMODD BLILIE MIOTHHHL,

OTb cynoxonHaro OTBepCTis BOROCIHBBL oTobnseTcs
6BIKOMB, NpU 4YeMBb Bb NnaHb emMy maoThs pacnonoxewie
HOPMalnbHOE MIM HAKIOHHOE Kb TEYEHilo, CMOTPs [OTOMY,

KaKoe HalpaBlieHie XKelalTb NpuAaTh BLIXOASAUEH Boab.

Bt HBKOTOPHIX® 4YacTHBHIXB CHyyYadxb BB COCTaBb
ONHOH M TOH-Ke IJIIOTHHBE MOTYTB BOUTH HBCKONBKO LLTIO-
30BDb, CyHROXONHEIXB OTBEpPCTiH M BogocmuBoBb. HbroTo-
pele BOONOC/IMBLI MOTYTH COCTOATE HM3b OLHOH TOJIBKO MO-
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CTOSTHHOM 4YacTH, UJIH Xe& MOryTb MMBTh NOpors Huxe
Iaxe CyNOXOAHAro OTBepCTisi. Takie YACTHHE chyyau Ml
pascMoTpuMb BrocnbacTeiM, a noka zaiMemcs Gonbke mo-
IpOGHEIMB pa3bopoMb NIIOTHHB!, NpPeacTaBnsiolleli no ceo-
UMb COCTaBHBIMB 4acTsaMb Haubonke pacnpocTpaHeHHBI
Ha MNpakTukh TUOB.

CooGpaseHia, ITpy BosBeneHiu mMoO6OH LINIO30BON MIOTHHLL NPEKLE
HOTOPbIMM CIBAY- poorg gpnmeTcst Bompoch o BHBoph MBCTa Ans Hest. Bo-
€Tb PYHOBOAUTHCS e .

M biica AN EOCEROTOTE OUeHb CIOXHHIHA, M Ansg phileHis ero Hau-
cTa AmA MAOTHHLL. BHIroAHEHWHNMD 06pa3oMt HYXHO OCBBTHTHL €ro co BCbxb

ctopoHb. Ecnu Ha pbkb uMbercs cunbHo BrICTynablas
Menb, COCTOAllast 3B KaMEHHOH Tpsapib, To ymo6HO pac-
MONOMHUTEL MJIOTHUHY Ha HU30BOM YaCTH 3TOH TPsnbl BhlUe
cnbayoaro nneca, 3a HeuMbHieMb KaMeHUcTaro ocHo-
BaHis MJIOTHHY NPEANO4YTHTENsHEE OCHOBLIBATE Ha KpyII-
HOMB rpaBid, 4bMb Ha rnuHb nnu neck®. Takoe pacno-
JI0X€Hi€ TUIOTHHBI BHIFTOGHO BB TOMB OTHOLWEHIM, YTO MpU
HeMb OOLIKHOBEHHO He TNPHUXOAUTCS Cb HHU30BOK CTOPOHH
es ABnaTh MCKYyCCTBEHKBIM NOAXOAD MOCPENCTBOMDB 3€MIle-
yepnanis. Ecnu 6epera Bb HBKOTOpHXDL MBCTaxb OKOJO
NJIOTHHE HACTONBbKO HH3KH, YTO MOAMNEpPTas BOAAZ MOXETH
MXBb 3aTONHUTh Ha 3HAYWUTENbHOE MPOTsKeHle, TO my4lle
ucKkaTbh MbcTa AN NNOTHHBL BHLIe no TedeHiw. Bossene-
Hie NpoJONBHEIXDL HaMbb NSt 3amUTH OGeperoBb Boobule
HeXenaTellbHO, TaKb KaKb BO [EPBHIXB OHO 3HAUHTEJNILHO
YAOPOXAEeTh CTOMUMOCTbL IIIOTHHHEL, & BO BTOPHIXB BB CIy-
yab npopsiBa MXb rpo3uTh OonbwuMd OGBOCTBIAMU npH-
O6pexXHEIMB XUTensMb. Ecnu Ha pbyb umbercs npuToxb,
OBHKYIIYIO CHUITy KOTOPAaro 3KCMIOaTHDYyeT® 3aBOAB, pac-
MOTIOXEHHBIH 6MU3KO OTH €ro ycThs, TO NPEANOYTHUTEND-
Hbe IJIOTHHY paclolOXHTL BhHILIE STOr0 NPHTOKA, TaKb
KaKb Cb INONHSITIEMB TOPU30OHTA 3aBOAB TEPSEeTH Ty ABU-
XYWy CUNy, KoTopas [&Nsi HEro CTOHTH OOBIKHOBEHHO
oueHb Joporo. He cnbayers ycTpauBaTbh NIOTHHB OKOMIO
rOPOROBL, TAKb KaKb 3TO HE TONBKO CTHCHSIETH LBHXKE-
Hie CynoBBb, HO M HEXENaTeNlbHO Bb CAaHUTApDHOMBb OTHO-
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IIEHiH, TaKb KaKb KayecTBO BOAbl KAKDb BCIBACTBIE YMEHb-
LIeHis YKJIOHA, TaKb M MOCTOSIHHLIXB Konebauifl ropu3oH-
Ta 3HA4YUTENbHO yxyalwaeTcs. Jlyyiie pacrnonarates mo-
THHY HBCKONBLKO HHME MO TeyeHilo ¢k ThMb, KOHEYHO,
ycnoBieMb, 4ToBel OHa He Mbluama CTOKY TOPOACKUXDB
BONb, KOJUIEKTOPH KOTODPBIXb HOJKHBEI ObITh BHIBEIEHE
HUXe nnoTuHu. He cnbayeTt Bo3BOAMTHL MNOTHHEI HH BB
CIIMUWIKOMB Y3KOMB, HH BBH CHUIUKOMB UWHPOKOMDB mMbcTh
pbru: Bb nmepBoMb cnyyal ABNsSeTCss ONACHOCTH, YTO XM-
Boe chueHie MOCTOAHHBIMH YACTSIMU INOTHHH 6yneTsb cTh-
CHEHO HACTONBKO, 4YTO OKAXETCH HENOCTATOYHBIM'L AJNA
nponycKka naBoika, a BO BTOpoMB ciy4vab mpumsetcs npo-
U3BECTH HEIPOHU3BOAHTENLHO GONBLIIA 3aTPaTEl, TaKhb KaKb
ans coobuieniss Mexpay OeperaMu notpebyeTcs NpUaaBsaTh
COOpY¥eHisMB ANHHY O9nbliylo, ybMB 3T0 Tpebyercsa ans
pexuma._pbru.

Korpa wmel umbemsb abno c» ubneiMb  psgoMb
MJIOTUHD, EBXOASIIMXB BB COCTABBL OLHOM KaHAaNH3aLiH,
npubaBnsoTCcs elle HBKOTOPLIS HOBLI YCNOBiS IMpPH BHI-
6opt mbcTes mns nmotuHB. [lpexne Bcero nHeofxomumo,
yTo6bl OBHCTBiE MOAMOpa KayAOH IMIOTHHL NPOCTHPANOCH
Ino cnbpyouen Bolenexaueid v obeaneynBano-6ul Heob-
XOOUMYK CYHOXOOHYK TNy6UHY KaKb Ha BCEMDB MNPOTSME-
HiM pbKH MexIy pa3cMaTpPUBAEMBLIMU MJIOTHHAMH, TaKb H
Ha HH30BOMD Koponb BhlUlenexalied, nNpM YeMb Hemnpe-
MBHHO gomKeHB OBITE HbKOTOpHIA 3amach CYHNOXORHOH
rnyOUHL, Takb Kakb Hepbixo 3aMbuyanucb coBeplieHHO
HEOXMIAHHLEIS MNafeHis TIOpU3OHTA HUXE [PHHATAaro 3a
caMbli HHU3Kif.

[TocTapaeMcsi BHISICHUTH, KaKas CYLECTBYETh 3aBH-
CHMOCTb MEXAY YKIOHOMB pbku, BHICOTOlO mopmopa mo-
TUHBI M Pa3CTOsIHIeMb MeXIy pa3CMaTpPHBAEMON IUIOTHHOM
KW CMEXHOU BHIeNexallen.

[10BEpPXHOCTL BOALI BHILLE MNOTHHEl, OYEBUAHO, HUMbB-
eTh BUAB HbkoTOpoi KpuBoH. Ecnu BUABL 3TONM KpHBOM
6yneTs H3BBCTEHD, TO MOXHO OyneTs gpate OTBBTL Ha
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Onpeataenie

Pa3cTORHIA MERAY
AByMA coctpunmu

NAOTUHAMH, BXO-

AAULUMKA BB CO-

CTaBb OAHOW Ka-
Haau3ayiv.



BONIPOCH], A0 Kakoro Mbcra mpoctupaetcs abicTBie moxn-
nopa MJIOTUHBI, U Ha KaKyl CYLOXOAHYIO TIYyBHHY MOKHO
pacyYMTHBATL Ha 3TOMB MNPOTSKEHIH BO BCE BpeMsi, MOKa
nnoTuHa 3akphta. OTclopa-xe MOXHO onpenbiuTs M TO
pascTosiHie, Ha KOTOpOe HAOJKHA OTCTONTh HAHHAs III0-
THHA OTBH APYIOM BhllENexallied, 4Tobsl Ha BCEMB MNpO-
TsXeHiM Mexny HuMH Obina ofeanedyeHa u3BbcTHasi, Ha-
nependb 3ajaHHas, CyLOXojHasi rnybnHa.

Ons 6onpiieit npoCcTOTH Pas3CyXAeHiH NpeanonoXxuMs,
YTO MOAMNOP® PACHPOCTPAHSETCS MO I'OPUBOHTANBHOM Mpsi-
MOH, TNPOXOASIIEN Yepezb €ero BEPIIKHY U OKAHYHMBAETCHA
BB TOuYKb mnepechbueHis ero cb NpAMoO MOBEPXHOCTHATO
YKJIOHa MOTOKA BB €ro eCTecTBeHHOMb CcocTosHIM. [lns
CYOOXONCTBA TNpEArnonoXeHie 3To He ToJbKO 6e30macHo,
HO Jaxe BLIFOAHO, MOTOMYy 4TO AbiHicTBUTeNnbHas rnybuHa
oKaxeTca 66nblle NoNyyaeMoill pacuyeToMdb.

BriuleykazaHHad rOpUM30OHTaNLHASA JHHIA NOANOPA AO-
XHa, OueBHIHO, OHITb BLILIE KOPONs W dnonbeTa BLILIETE-
Kallaro Wo3a Ha BEJIMYHMHY DPaBHYIO MXEJATENbHOH Cy-
LOXOnHOH rny6unb.

BripasuMb aTo anrefpadyeckd, NpHHSBD CIBAYOLLis
o6oaHaueHis: '

S — ropusoHTaNbHOE PAa3CTOSHIE MEXAY ABYMS TMO-
cnbooBaTENBHBIMU NIOTHHAMH,

i — TIOBEDPXHOCTHBLIH YKJIOHL TNOTOKA BE Ero ecTe-
CTBEHHOMDB COCTOSHIH. :

Y — nognopd y HM30BOH MNNOTHHE HALb CAMLIMB
HU3KUMDBb COPUBOHTOMB IPH 3aKPHITOMB €51 COCTOSIHIH.

h — rny6uHa BOLBI, CUYMTAS OTb CAMAaro HU3KATO I'o-
PU30HTA, Ha HU30BOMDL KOpONb LUM0O3a BEPXHEH NJIOTHHHL

M — MuHuManbHas cynoxofHasi rny6uHa, KoTopas
nomxHa OwITh mocih ycTpolcTBa KaHanmusauin phku.

Mexny a2TUMU BeNHYHHaMK JOIKHO CyLLECTBOBATH
COOTHOIlIEHie:

i Y—Sith=M
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Tax®s kak®s HEKOTOpPHS H3B BENHYHHDB, BXONSIIMXB
Bb B®TO paBEHCTBO, MOTryTh BapbUpPOBATEL BB [LOBOJLHO
WUPOKHXDL npenbnaxe, To Haubonbe ymauHoe phinexie
BONPOCA MOXETbh OLITH MONy4YEHO TOJNBLKO MyTeMDb CpaBHe-
Hig ubnaro pspa xom6uHauii. 3aMbTUMB, YTO PABEHCTBO
Halwe MbH MOXEMDB 3aMbBHUTbL HEPABEHCTBOMb

Y-Si+h>M,

€CnM TONbKO Hebonbiloe ysenudenie rnybuHH Ha Kopomb
111032 BEPXHEH MIIOTHHHL T03BONSETH MNOMBCTHTL HHUXKe-
nexalllylo NIoTHHY BB Bonbe ymobHoms MbeTh.
__-—TlepeitneMmt Teneps kb uscnbgoeasio Benuunes M,
Y, Suh

CynoxonHo#t rny6uHON Ha3bIBAETCA Ta MUHHMAlb-
Has rnybuHa, KoTopylo pbka gpomxea umbTe BB N060H
Toukd es cymoBoro xoma. Ecnu obpaTHThcsl Kb ¢hpaHLy3-
ckuMb pbkaMB, To TaMb 3Ta rnybuHa Ba3sTa Ha 0,30 MeTp.
6onbe Haubonelieil ocalku CyHOBb, a Ha KaHalNaxb IIo
coebry Gauthey szamacwy pbnaercss ewe Gonke.

Boofuie crmbnyeThs NpoeKTUPOBATH TaKylo CyLOXO.-
Hylo rny6WHy, KoTopasi MpHHsSTA AN caMaro rny6oxaro
U3Db BOAHHBIX'L MyTeH, NPHUMBKAOUUX'D Kb NPOEKTUDYEMOMY,
WM MOTYIIHUXDB OBITH Cb HHMb COERWHEHHLIMH.

Hacnbnopanie xaxt BHINOJHEHHBIXb, TaKb U MPOEK-
TUPOBaHHBIXD paboTh Mo kaHanusauin' phxb ykasbiBaeTb
Ha MOCTOSHHOE CTPEMJIEHIE Kb YBEIHYEHIID OCALKHU CYNOBb.

U taksb cy.uoxo.ui-laﬂ rny6uHa, Booflle roBopsi, €CTb
BETMYMHa, AaHHad s MHKEeHepa, IPOeKTUpYyIIaro ussh-
CTHYIO KaHanu3alilo, IpH 4eMb NpU Has3HadYeHiM esi OHB
HOMXKeHDB coobpa3oBaThCsd He TONBKO Cb TpeboBaHiAMHU
COBPEMEHHAro CYNOXOLCTBA, HO HOJKEHB MOAYMaTb U O
6yRylIEMD M, HACKOIBKO BO3MOXHO, 06E3NeYdTh BO3MOXK-
HOCTb YBEJIMYEHIa es.

YTo KacaeTcs IO BHICOTH [04Nopa, TO, OYEBHAHO,
YTO OHa 3aBHCHTH OTBH BHICOTH (EpMB, CHNYKALMUXD OIS
3aKpHITIA OTBEPCTIH MNIOTHHH, KW OTh BHICOTH HHU3Karo

Ty

CyAoxoHaa rnay-
6uHa.

BhicoTa noanopa.



rOpH30HTa Hagb moporoMb odnoadera. OBLIKHOBEHHO OHA
paBHSIETCS Pa3HOCTH 3THXB IHBYXb BEJIMUMHB, KOHEYHO,
BbL 33aBUCUMOCTH OTb BHOOpa TOH MNM ADYrOH CHUCTEME
3aTBOPOB®.

Cny6busa Ha moporb, cynWTas OTh HHM3KAro FOPH30OH-
Ta, OOLIKHOBEHHO SIBJISIETCS HANEpeab 3ajaHHOM BeJiu-
YUHOW, ONHHAKOBOM Ons BCed KaHanW3alik, Takb KakKb
oHa coobpasyeTcsi ¢b CPEAHMMD BO3BHIEHIEMB AHA phku
MW TOU CYNOXONHOM TNYyOUHOH, KOTOpOH MemnamoTh ROCTH-
THYTb.

[Mepexons kb BLICOTE GepMb, cnyxawnxs AN 3a-
KDHITiI OTBEepCTid NNOTHHDB, HENb3s HE YyKasaTh Ha Mo-
CTOSIHHOE CTpeMIeHie NpuHaaBaTb MMb BCe 64mbliylo U
66nblylo BEICOTY Cb Lbnblo yBeNHYEHIS Da3CcTOsHIA MeX-
By cMexHbeIMH mioTHHaMHu. Ilo MHBHilo Lagrené Bcsakas
MIOTHHA, KaKb-6bl XODOMIO OHA HH GhNa CNPOEKTHPOBAHA,
npeAcTaBnsgeTs coboio cThcHeHie and cynoxoncTea, a Mo-
TOMy ny4lle NOCTPOMTb MEHbIE MIOTHHB, HO Cb B0mb-
WHMK TOANOPAMH, YTO paLiOHaNbHO M BB BKOHOMHYEC-
KOMB oTHoluleHid. Bb cnyuya’ Huskuxb 6epeross, KoHeu-
HO, TIPUXOOMTCA U5l 3alIUTH HXb BO3BOLWUTH MNPOLNONbLHEIS
AaMObl, XOTs JNyulle, €CNH BO3MOXHO, u3bbrate 3TOrO,
TaKb Kakb TYyTb NPHUXOAUTCA CTalKUBaThCA Cb HHTEpe-
CaMH npUOpexHbIXb 3eMneBnanbnouess. Haxeneps Guille-
main pasbupaeTt 3TOTH BONpoch Hbckonbko moppobHbe:
»1acTo SBISAETCA BOMNPOCH, MUILIETH OHh Bb CBOEMB Kyp-
c¢b BHYTPEHHHUXb BOISHLIXB COOBLIEHIH, YeMy OTAAThL Mpel-
fioyTeHie, yMEHbIIATh-TH YHUCNO MIACTUH'L, YBEMUYUBAS HXDB
BHICOTY, MNM-XKe yBeIUYHBaTb HXb uucno, abnas 6bedn
6onbte KoporkWMu. PhBluThL »ToTh BOMpOCH, €cnd pas-
CMaTpHUBAaTh €ro CaMOCTOSTENIbHO, NOBOJILHO TPYLHO, TaKb
Kakb 06a 3Tu crnocoba HUMBIOTH CBOM BLITOALl KM CBOH
HepocTtaTid. [nuHHble 6bedbl OueHb yHOBHLEL HNA CYLO-
XOACTBA, TaKb KaKb MeHblle BPeMEHU TPATUTCS Ha MNpo-
NyCK® CYAOBL 4Yepe3b UUNO3b; Aanbe, cToMMOCTh mnno-
THHB pPacTeTh He Bb NPIMOH MPONOPLIOHAIBHOCTU HXB
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BLICOTAMb; 10 3THMBb AByMb MPHYUHAMD BurogHbe yMeHb-
waTb YMUCNO NIOTUHDB, Abnas uxb 6ombe BLICOKMMH.

Ho, ¢b mpyro# cTopoHH, 4ybMb BhilIe NAOTHHA, TEMD
TpynHbe wMaHeBpel Cb Helo U ThMb cepbesnbe mocnba-
CTBiS BB Cnyyab Kakuxb JNMG0 HECYACTHHIXB Cly4aesb.
He cnbnyets ynyckaTh U3b BUOa M TOro oB6CTOATENBLCTBA,
YTO He BCerja NpoxofWTh Oe3Haka3aHHO uaMbHeHie pe-
wuMa pbky; yBMB Gonblle BLICOTH MNOANOPOBDL, ThMBb
cunsHbe NMpoUCXOOATE OTJIOKEHIST HAHOCOBH, BIIEKOMEIXD
pbko#, pesynbTaToMb uYero sBNseTcs o6pazoBaHie HOBLIXB
NepeKkaToBb, Cb KOTOPBLIMH MPHXOOUTCA 6OpPOThLCS NyTeMb
3eMiieyepnaHis, €CNMKM TONbKO XENalTh COXPaHUTh Bb
6nedd npewHoOW rNy6GUHY.

Me! fymMaeMBb MO3TOMY, YTO Ha CYLOXOOHOMb NYTH
Cb OXHBJIEHHBIMD OBUXEHIEMD, e€cnd Tonbko HETHL Hepo-
CTaTKa Bb JIHYHOMDB COCTaBh CNykalluxb NPH MaHEBPax®b,
M 4acTo MpOY3BOLHUTCH 3eMmneyepnadie, Buroguke ymenu-
4YHBaTb BLICOTY MoAmopoBk. Ha pbkaxb-ke cb cpeaHuMb
IBUXeHieMb, rab Gonbluie pacxofsl Ha JHYHBIA COCTaBb
CNyxalluxb M Ha 3HeprudHbisi MBpel no ynopsgodeHino
nyTH He cooTBbBTCTBYIOTH caMOMy Ipy30BOMY [BHXKEHIIO,
Nydlle yXe NPUMHUPHUTLCH Cb GOnbuied MOoTepeld BpeMeHH,
yTobbl TonmbKo M36bwaTe BCchxb Thxb onacHocTel, KoTo-
pBIsi COTPSXKEHBl Cb BGONMBLIIMMH MOANOPaMH*“.

TakuMB 06pa3oMb BLICOTAZ MIIOTHHBI SBASETCS LIS
WHXEeHepa, NPOEeKTUPYIOWAro KaHanmu3alilo, 3J1eMEeHTOMBb
nepeMBHHBIMB, KOHEYHO, Bb W3BBCTHHIXDL mpenbnaxs.

I'ny6uHa Bogbl. Ha HH30BOMB Koponb wmio3a, KaKb
MH yKa3biBaslM Bbllle, Jo/XHa ObiTb He MeHbe MUHMMATb-
HOW CYNOXONHOH rnyOWHBEI, KOHEYHO CYMTasl OTb MNORNOP-
Haro ropusoHTa. [locnbruee ycnosie BHIHY¥IaeTh HHOTOA
pacronaraTth KOpPONH LUTIO3a HA Pa3HbIXb YPOBHSAXB, yCTPa-
uBas cThHKy nafenis. PacnonaraTb BepxHifl Koponb 3Ha-
YUTEeNnbHO HHUXe OKa pbku, 4uToObl U36bKaTh TONbKO CThH-
KM MaleHif, 4acTO HEXEeNnaTe/lbHO N0 HbBCKONMBKUME NpH-
4YMHaMb, & MMEHHO NPH 3TOMB 6E3MONe3HO YBENHYUBAETCS
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Fay6una BoAb Ha
Kopoat wmo3a.
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CyA0x04H00 OT-
BepcTie.

o6beMB KJNalKH ¥ BHICOTA BODPOTH BB BEpXHeH ronosk,
3aTpylOHSeTCs yCTpPOWCTBO es ¢yHaaMeHTa, U kpomb Toro
nocn’k KaxIaro nNaBojKa MOXHO OXHIAATb 3aHECEHis mnec-
koMb ¢mionbeta BepxHed ronoewl. CtThHKy naneHis ofbl-
KHOBEHHO YCTPaWBalOTH TOrIa, KOTAa pPa3HOCThb YPOBHEH
BEPXHATO M HHWXHSAIO KODOJEH MO pacuyeTy NONy4yaeTcs
6onbe omHoro Metpa. Ecnu sta pasHocTb MeHbe ogmHoro
MeTpa, Nyuylle o6a KOpOJsi PAaCIMOJIOKUTL Ha OJHOMB YPO-
BHB HHXKHSATO KOpOnS.

KamepHul# wimost npu rmioTHHE BO BpeMsi BEICOKMXB
BOLb OOBIKHOBEHHO OLIBAETH OTKDHITDH, CIYXa KaKb-OH JO-
MONHUTENLHBIMD OTBEPCTIEMDB NIOTUHE, U KpoMb Toro Mo-
WeTb HHOrAa QYHKLIOHUPOBATH KaK'b CYLOXOAHOE OTBEpPCTIe.

CynoxonHoe oTBepCTie, KaKb IOKA3HBAETH CaMoe
€ro HasBaHie, CNYXHUTDH ANd Npoxoda CYZOBEL BB TO Bpe-
Ms, Korga pbxa obnagaeTs HOCTATOYHOH TNyOWHOIR BB
€CTECTBEHHOMDB es cocToaHid. Pnopbets ero He pnon-
XEHBb HHUKOHMBL 06pa3oMb OBITh BHIIE CaMBIXB MENKHUXDB
MBCTB, NpuMbKapLWKUXbh Kb NNOTHHE 6bedoBB; BB Npo-
TUBHOMB cnyyah oHB npencTaBnanb-Obl NpensiTCcTBiE AnNA
CYNOXOLCTBA H CYyHa BLIHYXJIEHH OLIIHU-6L] MPOXOLUTH ye-
pesb WMmo3b Aaxe Torga, Korga pbka CynoXoiHa Bb ec-
TECTBEHHOMb €51 COCTOSIHIM, He TOBOpSI yXe O TOMb, 4TO
TakoM BHICTYN® Bb pychnt phrku HenpembHHO crocobeTBO-
Banb-6bi OTJNOXKEHIIO HAHOCOBD W MOCTeNeHHoMy ob6Menb-
Hilo pBKM OKOJO MMOTHHHI.

[lpvHuMas BO BHHMMaHie 3TH coofpaxeHid, ¢paHuUy3-
cKie MHXeHepbl pacnonarand ¢nionbeTs CyROXOAHHIXB OT-
BepcTit Ha 0,20 meTpa HH¥e caMbiXb Menkuxb MbCcTh
NpUMBIKALIUXD Kb NMNoTHHE 6bedoBs. [Ipu Taxuxb ycno-
BisIXb, Bb CNy4asXb HEOMUOAHHEIXD MOBPEXAEHIH Bb LIIO-
3b, ONg cymoxoAHBIXB Whreil MOXETb CIYXKHTb CYHOXO[I-
HOe OTBEepCTie Raxe U Bb MNepiold MEXEHHSro CTosAHis
Boibl Bb phxh.

Takt KaKb CyHROXOJHOE OTBEpCTie NMPEACTABIAETH IO
CTOHMOCTH Haubonbe Hoporylo 4acTb TUIOTHHBH, TO HANHHY

— 0=



eMmy cnbayets mpunasaTh He Gonbe TOM, ‘Kakas mnoTpe-
6ye'rc51 KaKb 10 pacyeTy Ha MpOMYCKb Hepesb HEro Me-
x(eHHs{ro pacxona BOAH 6e3Bb 06pa308aHis BHLIE MIOTHHH
SHAYMTENBHATO NOANOpA, TaKb, U Ans CBOGOAHATO MpO-
XoJla Yepe3b HEro CyLOBb.

PacunTeiBaeTcs Ha NpONMycKs MEXEHHAro pacxona
OHO TOTOMY, YTO BO BpEMsI YCTPOMCTBA TMJOTHHB, OOHI-
KHOBEHHO, 4epe3b HEro MNpPOXOAUTE BECh MEXEeHHIH pac-
XOLb, NMOKa CTPOUTCS BOOOCIHWBB, a KpoMb TOro oHO HHO-
ria CNyXUTDH AN TpONMyCKa CYNOBL M Bb MEXEHHee Bpe-
Msl, Kakb 06b ®TOMBb YXe OBbIJIO FOBOPEHO BhILIE.

Bo Bpems BecenHuxb BoAb oHO BMBcTE ¢Bb OTKpHI-
THIMB BOAOCIIMBOMbB, a MHOTAZ M LIIKO30MB JOJDKHO MPO-
NyCKaTh BECh DACXOLB BECEHHHXB BHICOKUXbB BOLb 0e3b
o6pa3oBaHisl BhIlIe MIOTHHBE 3HAYWUTENbHATO Monmnopa (He

6onke 1 ¢yTa), KOTOPHA MOrb-6H 3aTPYyOHWTL B3BOLHOE

CynOXOACTBO. [TOCMOTPUMB Tenepb, KakoBa AONXHA OLITh
ANMHA CYHOXORHAro oTeepcTis, uyTobul He O6biTh CcThcHU-
TENbHOW 0N CYLOXOACTBa. Ecnu obpaTuThcs Kb NpHME-
paMb (QpaHLy3CcKUxb pPBKB, TO MBI YyBUAUMB, YTO TaMb
BenuuyMHa 5Ta Konebnercs oTe 40 go 55 MeTpoB®L Bb
3aBUCHMOCTH OTb MHTEHCHBHOCTH CYNOXOACTBa. Y Hach
Bb Pocciu oTBepctia atu nbnaworca oOLIKHOBEHHO OTDH
15 no 25 cax.

T Bb sawmioueHie 0 CYNOXOAHEIX OTBEPCTIAXD He HMLL-
HUMD 6ymeTDH COOOLMTH, YTO OHM BCErAa pacronaraioTcs
HOpMaJjibHO Kb CYOOBOMY XOLYy M BO BpEMsI BLICOKHUXB
BOAL Bb 3HauuTensHod Mmbpbh crnocoBcTBYOTHE yamanedino
TEXb, HAHOCOBB, KOTOphEe ycnbBalOTH CINONKHTLCH BB BHI-
wenexameMs Obedt BB npenllecTBOBABLIIR Mepiofb, KOr-
Oa MoTHHa OblNla 3aKphHITa.

Tlpu npoekTHpoBaHin pasbopuyaTaro BOLOCIHBaZ, T.
€., COCTOSILLIAr0 W3b NOCTOSHHOH YacT, MO BEPXb KOTO-
PO pAaCIGIIOKEHH TOABUMHEIS (epMbl, MNpexie BCEro siB-
JIIeTCs BOMPOCH, HA Kakod BHICOTE cibayeTs nmombecruth
dnofbeTs NOCTOSHHON YacTH. Bonpock 3TOTH HOBONLHO

BoaocauBs.
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CIIOXHEIN, U TO UMK fpyroe phlieHie 3agaud 3aBUCUTH
KaKb OTh MbBCTHHIXB yCJIOBil U pexxuMa pbKH Bb JAHHOM®D
MBCcTh, Takbt M OTH ANUHL OPYFHXB OTBEPCTIM TUIOTHHBI,
a TakKe U "OTb THMA NOABHMXHLEIXbH 3aTBOPOBD, CIyXa-
IIKMXD [JIs1 3aKPHITi BOAOCIIMBHArO OTBEPCTIA.

Bb ruppaBnH4ecKOMB OTHOLWIEHIH BOJOCIHHBL MOOJ-
¥eHDB yHoBIeTBOPATh cnbaywomwuMs ycnosiams: 1. [pony-
cKaTh 6e3b MOBHILEHIS MOANOPHATO TOPU3OHTA -6blCTpO
Hac;i'ynalomie naBoaku. 2, Tlponyckate BMbBCTE ¢b ocranb-
HBEIMM OTKDBITHIMH OTBEPCTISIMM MJIOTHHE PACXOLb CAMBIXD
BHICOKMXB BECEHHHXB BOAL 6e3b 06pa3oBaHisi Bhiule MO-
TUHEl 3HadMTenbHaro noxnopa (He 6onbe 1 dyra). 3. Ecnu
CymoxolHOe OTBepCTie 3aKpeIBAeTCH LIMTAMU HNHM CMHLAMH,

’BOIlOCJ’IPIB'b, 6y}ly‘l“ OTKDPBLITDH, T. €., KOrjpa TMNOLBHUXHbIA

depMel ero ynoxens Ha QnoabeTs, NOJMKEHDb NPOMyCKaTh
MEXEHHIH pacxoAb TaKkb, HTOO MPU MOCTENEHHOML 3a-
KDHITIH CYROXOOHAaro OTBEpCTia o6pasywuiica MNoANop.
He CNAIKOM® 3aTpPyAHSINE MaHEBPOBBL (HOMXEHB ObITL HE
Gonbe HbCKONMBKUXDB AELUMETPOBB).

Ecnu cymoxonHoe oTBepcTie 3akphiBaeTcs pepMaM,
NPUBOLUMEIMUI Bb ABHXEHie CaMblMb NOLNOPOMEb, KaKb 3TO
umbert Mbcto ang wurtod HedouteHa, Kpauna u np.,
ycroBie TpeTbe yxe HenpuMbHUMO; BB 3ToMB cnyuab,
Ha060pOTD, olYyllaeTcsd NoTPefHOCThL Bb Ha4YanbHOMB MOA-
noph, KoTopulit JOMXKeHD AATh BO3MOXKHOCThL NMOAHSATHL Nep-
Bble INMTH; AN 3TOH LBnM OOLIKHOBEHHO TMOOHMMATDH
BHILIE [OPOr'b MOCTOSHHOW 4acTH BOAOCNMBA, HO He cib-
LyeTh HATH CNHIIKOMB HANeKo Bb 3TOMDb HAMNpPaBNeHiH,
Takb Kakb 3TO MOXETBH NOBMeYb 3a coboit upeambpHoe
YANMVHEHie COOPYMXEHis Ans nonydeHis Heo6xonuMo# mnno-
Wany XuBoro chuyeHid; nyylle Noporb NOCTOSHHOH YacTH
BOLOCIMBa pacnonaraTb Ha ymbpeHHod BelicoTh OTHOCH-
TENbHO HHU3KAaro MEXEHHSIrO TOPH30HTA, & NOTPE6HLIA Ans
3aKpHITIS CYHOXOZHAro OTBEDPCTiA Ha4albHbIM TMOANOPH
NpPOU3BOAHTEL NyTeMb 3aKpouiTis u3BBcTHOM YacTH Boxo-
C/IIMBHAro OTBEpCTis.

- 1l7) =



/ Yro xacaeTcss HO IJIMHBI BOZOCIMBA, TO caMo CoboH
OYEBMIHO, YTO OHA HAXONUTCH BB TMPSMOH 3ABHCHMOCTH
‘0T BHICOTH TIOpPOTa TNMOCTOSHHOM €ro uacT, a TaKke M
OT> BENMYMHHI CYJOXORHAro OTBEDCTis MO NPHYMHAMB, O
KOTODHIXB Mbl T'OBODHIIH YyXe BHIIIE.

BonocsuBb pacrnonaraeTcst WM HopManbHO, WITH NOAB
HBKOTOPEIMB YIJIOMB KB OCH CyHoBoro xoza. Boobule
yromb MeXIy HanpaBlleHIEMB CyNOXOQHAro M BOJOCIIHB-
Haro OTBEPCTis He HomkeHb npeBwwath 30°, yTobwl Te-
YyeHie He HaNpaBUIOCh Kb HWXHeW ronopt wnw3a 4 He
06pa3oBano TaMb HaHoCOBbL. [lonpofube Mbl pasbepeMb
STOTD BOMPOCH HBCKONBKO HUXE.

CpenHee MbcTo Mexay CyLOXONHHIMB OTBEPCTiEMB
M BOJOCIIMBOMB 3aHHMaeThb TaKb Ha3bBaeMbIH ,BOJO-
CHyCKB“, UM OTBEPCTiE C'b NOBHILEHHHMDB CPaBHUTENLHO
Cbh CyHROXOAHEIMB MoporoMb. HasHauenie BopocnycxoBb
3aKNI0YAETCST TJIABHHMDB o6pasoMb BB TOMB, 4TO OHH
CIyXaTb JAOTONHUTENLHLIMH OTBEPCTiSIMK Ha Cilyuad Mpo-
nycka nasonka. Kpomb Ttoro, 6marogaps TOMy, 4YTO OHH
yCTpauBalOTCS BB CPABHHTENLHO IMYBOKHMXbH YaCTSXb pY-
cna, 1 GnoabeTs UXB Mano BO3BHILAETCS Halb [HOMB
pbku, xusoe chuenie nocnbaHeill MeHbuwe cThCHsETCS
TUIOTHHOW BB BeceHHee BpeMd, Korma Bch oTBepcTia oT-
KDPBITH, W TOANOPB, NPOU3BOAUMEIN MIIOTUHOM, CTAHOBUTCS
MeHbe OLyTUTENLHBEIMD [JISt B3BOAHATO CYNOXOACTBa. bna-
rogapsi Hebonbwoi BHCOTh (epMBb, cnyxalluxb AnNd 3a-
KPHITi BOLOCIYCKHOI'O OTBEPCTisl, MAHEBPH! Cb HHMH OYeHb
nerkd M yno6HH, M BOOOGMIE MOXHO CKal3aTh, YTO YCTPOH-
CTBQ BOJLOCNYCKOBB NpH MIOTHHAXb OYeHb TMOJNE3HO H
pauioHanbHo.

Bosocnycku vHOrza MOryTh yCTpPauBaTLCH MpH IJIO-
TuHh B3aMBHB BOHOCIIMBOBB, W Cb MEpPBAaro B3rNsfa OHHU
MOTYTH Ka3aTkca fAaxe yncOHBe aTuxb nocmbiHUXB, Takb
KaKb MOTYTH #aTb, Oynydd ONMHAKOBON Cb HUMH LJIMHEI,
66nbliee nponyckHoe oTeepcTie U MeHbe nambHsTBL pe-
XUMb pBKH, KOrda OHa BB €CTECTBEHHOMBb CBOEMb CO-

' e

Bogocnyckb.



CTOAHIH, HO He cibayeTd 3abHiBaTh, YTO Kakb YCTPOl-
*CTBO, TaKb M DEMOHTB BOIOCHYCKOBL OOXOAATCS ropasio
LOPOXE BOROCIIHEOB®.

Boobfiie Henb3s He 3aMbBTUTBL, YTO NPH MPOEKTUPO-
BaHi¥ KaHanusalid phKH pas3oBpaThbCs MeXIy pas3NHuHbLIMU
BO3MOXHBEIMU phIUEHIIMH, 3acCTaBiIss BapLUPOBATL BLHICOTHI
NOPOroBb, ANMHBL OTBEDPCTi#, TUUE 3aTBOPOBB W 34TPATH
Ha UXb YCTPOHMCTBO, Ype3BhlYalHO TPyAHO, U TpebyeTcs
Gonbluasi OMBITHOCTL BB 3TOMB Abnd, yrobnl phuuTh 3a-
Iavyy HaunyywudMb o6pas3oMsb.

OnpegtnenieBuja [Ipu pascMoTphtHiM Bompoca o Bui6opbd mbcra ams

HPHBOW NOANOpA. roTHHE Mel Abranu NPEANONOoXEHie, YTO NOANOPDL BHILIE
DJIOTHHBEL PACIPOCTPAHSIETCS I10 TOPU3OHTANBLHONM MPSIMOH,
NpoXonsillel dYepe3b TpebeHb [IOTHHLI, NPEANONIOXEHIe
9TO, BHIFOJHOE HIsI CYAOXOACTBA, MOXeTb UMbBTb KpaliHe
neqaneHbls MOCHBACTBIA AN NPHOPEXHBIXD KUTENEH, a
notoMy cnbryeTes Bonpock o BUAbB NbHCTBHTENBHOH KpH-
Boli moanopa pa3cMoTphTe BO3MOXHO mnoapobube.

[To mMutHilo Lagrené camoil pauioHansHou $opMyso#n
nns onpenbrneHia kpuBon noanopa cnbayeTb cyuTaTh GOP-
myny Dupuit, BEHIBEEEHHYI0 UMD H3b YypaBHEHIST YCTaHo-
BUBLUATOCS HepaBHOMbBPHAro IOBHIKEHIs:

dz:u!;ﬁ —f—é(au + Bu?) ds,

BL KOTOPOMB OykBH UMbBIOTE cinbiyiouwia 3HaueHid:

z - nafiedie notoxka Mexay ILBYMsi >XHBbIMM chye-
HiSIMU, FOPU3OHTAJILHOE PAa3CTOsIHiE MEeXAy KOTOPHMH pa-
BHO §.

U — CPEOHAA CKOPOCTb BB OILHOMB XHWBOMD c‘ls'—xe-
HiM, HOpMANbLHOMB Kb Te4deHilo u uMbBoieMb MOABOIHLIN
nepuMeTpb X M TMOABOLHYW Iuiomanb L.

o — KoapduuieHTy, paBHuE 0,0000243.

3 — koaddunients, pasuwit 0.000366.

=9,81.
(Dupuit. Etudes sur les eaux courants, chap. 2).°
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Bt panbHbBiimuxb BHIBOZax® ANS  ynpouleHia pac-
yeTa BMEcTo nmBHcTBUTENBHAro pycna MNPUHATHL IPSAMO-
yroneHaro chuenis xKaHanb TOH-Ke WMPHUHBL U TOrO-XKe
YKIIOHa, mpefcTaBnsiomiil Th e conpoTHBIeHis.

[Ipumems cnbayouwis obosHauyeHis:

¢ — abcoNoTHAsA BeNMYMHA TaHTeHCa yIa HaKIo-
HEHiS OHA Kb TODHUBOHTY.

¢ — PAacXOonb BOAbl HAa OAUHB MOrOHHHEIM METPDH LIH-
PUHH NOTOKA.

L —- nonoBHHA WHMPHHLL AOTOKA. ,

h —-nepembHHas BRICOTA BOAE HANb JHOMBL MOTOKA.
! Mexay STHMM BENUYHHAMH,

N 8 o
AN l KaKb BUIHO HM3b uepT. 1, cyule-
\ f CTByeTH Cibiyiollee COOTHOLEHIe:
b \ h,==dz -+ h —ids, otkyma dz=
,‘ N 2 =h_ — h-+ids=dh -+ ds.
f Ceepxb Toro mno omnpexnkne-
)
' N Hilo nvbeMsb:
T ; ‘
\ NG £ L4h e
ids \ N (3= ’*Lvlﬁ )4 : E
e e Ny r‘." .
oTKyna wdu LA
Yep. 1. ot

TMoncTaBnssi ®TH BENHYWHB BB obllee. ypaBHeHie

IBHKeHia, MONy4YUMb:

IA -’— h
3 77 ] b 2
dh ihﬂ L-_<“.(1 t - Be?)
e

Ecnu npuxogutcs uMbTh 4Bno ¢b MOTOKOMD BeChbMa
IIMPOKUMD CPaBHUTENLHO Cb TIIyOMHOM, TO MOXHO Mpe-

4 3
He6peqb OTHOLIEHIEMD E CPaBHUTENBHO Cb lua cpab-

HUTEINBHO Cb ﬁ; Torma ypaBHeHie NIpUMETD BHAD

dh, i ’l,']l'a'-— ﬁql T i 4 (1)
Y R it
I
g

S|



O6o03HauuMb Tenepb uepess H mocTosHHYK rhy-
€nny, a uepe3b [ cpepHOK CKOPOCTb, cOO0TBhTCTBYMOWINA
paBHOMBDHOMY peXMMy BB NpsSMOyronsHaro chuenis Quk-
“THBHOMD KaHanh, UMBOILEMD Ty xe wupuHy 2L u ToTB-
W€ YKIOHB ¢, KaKb M pas3cMaTpUBaeMoe pycno MNpH pac-

xonb q Ha OIHWHDB MOrOHHEIA METPDB LWIHUPHHEI [OTOKA.

Hmbemt Torma

s L9

[IpeHebperass, Kak®b CKa3aHO BHINE, OTHOLIEHIEMB

% W 4, TpUBENEeMb DABEHCTBO Kb BHAY:
Hi:ﬁU?
[To onpegmbneniio
4 ; HE
q = UH, nnu U-:I-?ﬁ, u B

4
. 7
Ecnu aTu 3HaveHnia ¢ u 3 NOACTABUTE BL DPaBeH-
cTtBo (1), To MoNMyyuME:

R i E
dh . BT :
R o R O
H: gH

e Malio OTJIMYAETCSl 0Tk yria, CocTaBlsgeMaro KacaTesb-
HOM Kb KDPHMBOH NOAHOPA Cb JIMHIE€H NOBEPXHOCTHATO YKITO-

dz
Ha NpuM paBHOMbBPHOMB pexuMb, a - - TpeACTaBIAETH

ds

yroas TOM-XE KacaTeNlbHOH Cb FOPH3OHTOMb.

Tax® kak® MB H3cnboyeMbs TOTBH MNOANOPH, KOTO-
pPHIH NMPOM3BOAMTDL MIOTUHA, TO CHbBIyeTh NMPEANONOKHUTE,
uto /o umMteTs 3HaYeHis Tonbko 6OMbINIA U, B KpalHEMDb
cnydab, paeabig H.

53
Hucnutenno % — 1 nosTOMy NONMOXKMTENEHD.
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3HaMeHaTellb TakKXe [0JI0 XUTENEHDb, TaKb KaKb

g < 1; Bp camomb nbnb
gH
; L i i
e T S R S S
HimiUs s 9B~ 9,81.0,000336 ~ 0,0036

Ho Ha BCchX® BOOHHIXB MyTsXb, rab uMbercs cyro-
XoAcTBo, ¢ Menwme 0,0036.

TakuMb 06pazoMb BENUYHHA G UMEEeTE TOTS - Xe

3HaKb, YTO M %, TaKb YTO KpUBag Moxmnopa obpalleHa
CBOEH BHIMYKJIOCTLIO Kb JIUHIKM €CTECTBEHHAro MOBEPXHO-
CTHAaro YyKIIOHa.

Beripamenie (2) nokaskiBaeTb, 4To, Koraa /b OdeHb

ah
HEMHOrHMb Gonbiue FI, —— — oYeHb HE3HAYUTENbHAs Be-

ds

JIM4YUHA, T. €, KpUBast TOAMopa npubiauxaeTcs Kb Kaca-
TENBLHONW Kb NOBEPXHOCTHOMY YKIIOHY, HO TOYKa KacaHis
MOXETH OBIThb TONLKO Bb OE3KOHEYHOCTH, TaKb KaKb Bhl-
paxenie (2) mocnd uWHTerpupoBaHis Oymers Buga A—7]
(8), T. e. rnybuHa pomkHa M3MBHATbLCY BB 3aBUCUMOCTH
OTB S, MEeXAY ThMB Kakb BhHILIE TOYKH KacaHiss MEl OOJI-
®HE uMBTL nocrtosHHo b =— H.

Ecnu panke npeamnonoXuThb, 4To A YBENMUYUBAETCS

HenpepelBHO BMbcTh ¢Bb §, KOTOpoe O6YyAEMBb OTCYMTLIBATH
CBEPXy BHH3b MO OCHM NOTOKa, TO YBHAMMDB, YTO LJs

h = oo oTHolieHie e 7 t
e A5 y At
. dz dh | .
lMepexoass Kb OTHOWIEHIO e -4, MoxeMD,

saMbTuTh, uUTO § yBenuumBaeTcs BMbcTh ¢b A, u mpu
h— co nony4dMb S — OO, @ KacaTenbHas Kb KPHUBOU ro-
pPU30OHTaNbHA.

Utak®e IOna nNoToka, onpenbnsieMaro yKJIOHOMB ¢
rny6unoto H u cpennen cxopocthio U, cooTBbTcTRyHOMIHK-
MW paBHOMbBDHOMY PpeXHMMYy, CYIIECTBYeTH TOJIbKO OLHa

— 17 — :
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KpuBas nonnopa, uMbiolmas accMMOTOTOK Cb BEPXOBO#M
_ CTOPOHB! CBOGOLHYIO MOBEPXHOCTH MOTOKa Npu paBHoMbp-
HOMB pexuMb, a ¢b HH30BOH TOPH3OHTANEHYK TIIOCKOCTD.
Ipyrumu crnoBaMu, oTpb3oks KpUBOH, H30Bpaxaouin
MOANODP:, NPOU3BOAMMEIN TIOTHHOIO BHICOTOO, HanpuMbps,
Bb 1 MeTpb, COCTaBNAETH 4acTb KPHUBOH MNOZANOpa, Npo-
H3BOAMMAro MnnoTHHoM BB 1,50 MET. BLICOTHI.
BosBpawasice Kb MHTETPany ypaBHEHIis

h3 U2
O 5

o LA RO L
k3
=1

T 2‘

SaM'kTI/IM'b, HYTO —— HIIH = e eCTk BeCbMa HeSH.a‘-II/ITeJ'Ib-
aH gp

/2
Has npaBuNbHas Apobb, Mexny THBMb Kakb I ThMB

h?
6onbe s 3HauyuTenbHo 6Gosblle eauHHubl., [ns ynpouie-
. 2
HiS MOXHO mpeHe6peyb MO3TOMY BEJIHYMHOM ol
g

Bambuumb nanbe & yepess y -+~ H, rok # npencra-
BIISIETH BEpTHKaJNIbHYIO ODAMHATY MOANOpPa, CYNTAEMYI OTb
THHIM [OBEPXHOCTHAr0 YKIIOHa NpH paBHOMbBpPHOMB pe-
wumb. YpaBuedie npuMeTsh BULD:

s e
(y + H)? — H?

;
Ecnu o6o3Ha4UTh

-y%H:z, otkyaa dy — Hdz, To nonyunms:
; i »
’;IIS -..z:__ldz:(l—{—z—’—}—z—"‘—{— SMoea ) dak

HHTerpupyeMsb 3TO ypaBHEHie; MONy4YUMB:

ko= B ) — )
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ypaBHEHie, 1aHHOE BINEPBLIE F€HEPANbHEIMB HUHCIEKTOPOMb
Dupuit. .

Ons onpenknenis noctosuHoi C TNPENNONOXUMD,
YTO HAyano KOOPAMHATH HaxXORMTCH Ha caMoi nnoTuHb
BB Toukb nepechueHis eq NuHiel NMOBEPXHOCTHArO YKIIOHA,
U 0603HaYuMB 4Yepe3ab Y BHICOTY MOANOPA Yy CaMOM MNo-
THHBI, TOTHAA

npu Yy == Y S = 0,
Y+ H s T J5T G L7 BT 2
T —slvim) st
OrpaHuurBasicb JBYMs TMEPBEIMU 4YJIEHAMM psiAa M U3MB-
HASl 3HAaKb MPH § TadKb, YTOOHE OHO OBLINO MONOXUTENL-

oTtkyna (=

HHIMB Bb HalNpaBlieHIM BBEpPXB MO TEYEHi OTHL MJIOTH-
HBI, TOJIYYUMDB ypaBHEHie:
H? S B T e

2 '(Y+H)2-(y+H>2J'“

[Ipy nomowK 3TOro ypaBHEHis MOXHO HaHTHU CKOMb-
KO YrOLHO TOYEKb KDHUBOW IOAMNOpa; QLN 3TOTO HYXHO
TOJILKO ' 3aaBaThCA DPA3NUYHLIMHM 3HAYEHIAMM ¥ MEHbLLUMMU
Y n naxopute Ans HHUXb cooTBbTcTBeHHHst S, Kpomb ,
TOTO WM3L HErO BHAHO, YTO MNPH ¢ U Y MOCTOSIHHEIXB S
yeenuyuBaeTca BMbcTh c¢b H; ApyrumMu crnosamu, Cb yBe-
nuyeHieMb rAIyOUHBl TOTOKZ MOANOPDL PAaclpOCTPaHAETCS
Ha OOnbliee NPOTHAXKEHie, XO0Ts 6bl YKJIOHDL M BHICOTA noa- j
nopa ¥ OCTaBaJMCh MOCTOSTHHEIMH *). {

FenepanbHbBll MHCNEKTOPE: Poirée mpuulent kb 3a- Mapatosa ch Bep-

ey B Ne)

KIICYEHIK, YTO KPUBYIO TOANODA MONHO CUYHTATE 3a na- TWHanbhoi ocbio,
pabony 2-ro NopsAKa Cb BEPTHKAaNLHOI OCLIO, MPH uyeMp NPOANOMOHHAR
BEPIIMHA es1 COBMajaeThb Cb BEpLIMHOH MJIOTHHHL, & JiU- Moapg,
His TIOBEPXHOCTHAr'0 YKIIOHA KacaTellbHa Kb 39TONW Iia-

pabonk.

*) Ilns ynpoLieHis YMC/EHHBIXD PACHETOBB COCTaBH/TB
Ta6nMUbl, NPH MOMOLIM KOTODHIXB O4YeHb erko phwaoTcs pasnuyHbis ;
3afavM, Kacawouwiscs noganopa. Bb KoHub nepBo#t yacTH HacTOSILWAro
Tpyaa onb mombuieHbl ¢b KPATKUMB Kb HUMB PYKOBOUCTBOMD.
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Ypasyenie esr, ecnu COXPaHHTL NpPEXHIs obosHaye-
Hisi, 6ynets Buna S?=—2py, npu uemsb cnbayers 3amb-
TUTb, YTO BB HacToslieMs ciydak y o6osHayaeT® BH-
COTy mojmnopa Hajgb ro-

v

4

PHU3OHTAJILEOX JMHieH,
cnyxawei ocwlo S, a
"7 He HaI'® NHHie# MoBepx-
B s HOCTHAro yKJIOHa, KaKb
el L5 3TO 6bino BHILLE.

»//V 7 YpaBHeHie nuHiu
i Y z e, TIOBEPXHOCTHAro  yKJIO-
gl Ha TpH paBHOMbBpHOMDB
: Yep. 2. pexuMb 6ymeTs:

Ilns TOuYKM KacaHis 3>ToH mNpsAMOM Ccb napabonoit
uMmiemb cnboyowia Tpu ypaBHeris:

S8'=2py, y=1i8--7%, i:z

Mo wuckniouenin S u Y .nonmyyaeMb COOTHOLIEHie

p= . a NoTOMy HCKOMOE ypaBHeHie napabonb QyneTs:
e
Yy 4Y
Pz ' e . o 5

l
kt‘ Afcumcca TOHKM KacaHis TNpsSMOM MOBEPXHOCTHArO
yKJIoHa cb napabosnioi, T. e. pa3cTosHie, Ha KOTOpoOe npo-

. 2
CTHpaeTCsa nbitcTeie noAnopa, paBHO : TaK'b 4TO, €CIH

NPHHATL KPUBYIO mnoinopa 3a napabony, BHIXOOWTDL, 4YTO
MoANOp® PacrnpocTPaHsieTcsl Ha BABoe GOJNblliee MPOTSKE-
Hie, 4bMDB Bb NPELNONIOXEeHIM TMAPOCTaTHYECKAro COCTO-
SHisi TOAMNEPTOH NJOTHHON BOJIHI. '

Ecnu-651 MBl NpEACTABUNM ypaBHEHie napabonu Bb
- 6onbe obmemMs BUAB, 0603HAYUBD €51 NOPALOKD OYKBOM #,

T. e. Baann-6u ypaBHesie S” == 2py, To Mu Bcerna 6wl



UMbnu ONs TOYKM KacaHig esd cb TMpSAMOM MOBEPXHOCTHA-
ro yxijoHa cibayiollisi Tpu ypaBHEHis:

: Ldy w8l
n— A o i
S" = 2py, y—148 I’dS— ap =%

KOTOpHIS M TOCHYXUNU-Obl Ons onpenbnedis xoopIHHATh
3TOH TOYKH M BEJIHYHHBL P.

Afcuycca TOYKHM KacaHis paBHa — . TakHMBb
06pa3zoMb, ecnu-6bl Mbl TIPUHSNK KPUBYIO NOAMNOpA 3a MNa-

pabony 3-ro nopagka, TO Halny-6Hl, YTO NOAMOP®L ZROJ-

-

il pe
XEeHDB pacrnpoCTPaHHUTLCA Ha TPOTHANXKEHIE 2L , CpehHee
Y =
MeXJay -+ — AN ruApoCcTaTH4YEeCKaro noamnopa 1 “'&':" — o4
2 p

nognopa mno mnapabond 2-ro mnopsnka.

BeeneMt Bb ypaBHEHie SQ———"—fl.f 4 IOns HATNsAHO-
CTH BHICOTY moanopa %' Halk IMHiEH [OBEPXHOCTHAro
YKIIOHA.

OueBuanHo, 4TO

v -~ Si=y-+ Y, otkyna y==y' +Si— Y

IEHHOE BHIpaXeHie, MONMy4YUMb:
824
g g
¥ SR
TakoBo ypaBHeHie, npensioxeHHoe Poirée nns npub- )
NU3UTENIBHATO onpenbneHis BHICOTH MOANOPa %' Halb Nu- g Gy W?’
Hiel TOBEPXHOCTHAro YKJIOHA.

HOna toii-xxe ubnu Funck npeanoxunt ypabHedie fapa6oaa cb ro-

: pU3OHTaNbLHON
BTN, . PO - . 0 L i iS 0CEI0, NPEANOHEH-
i g 1 ZL) Han Funck'ews,

Bb KOTOpOMBb 6ykBbl HUMbIOTH ToXe 3HayeHie, 4To U Bb

==



ypasHeHin Poirée. Ytobul uacnbnoBaTe KpuUBYiO, NpeacTaB-
NISEMYI0 9THMB ypaBHeH]eMb, cibayeTs BB HEro BBECTH
OPLUHATY %, CUUTAEMyl0 OTh TOPHUSOHTANLHOW JIMHIM, CITy-
xamei ocwio S’oBb. (uep. 3).
Hmbemsb, kaks u soiwe, ¥+ 8i—y -+ Y, orkyna
y—y+ Y —Si
TaxkuMs obpazoms ypasdeuie Funck’a npumeTds BHIB
oy, AR
iy — ¥ }.__:' 2.-;
Oxo npexpctaenseTd napabony ¢b TOPHU3OHTASBHOH
OChLIO, DACHMONOMEHHOK Ha Y BHILE MPsSAMOH THAPOCTATH-
yeckaro rmoanopa. Yrtobu HaWTH € BepulMHY I[IPHMEMb

2Y
y=—17Y, Toraa TMONyuYHUMB S:_-fi 5

- 3Y
Abcurcca ToOYKM KacaHisl paBHa =7 T- € OlMHaKoEa

Cb TOK, KOTOPYK Mbl TIONYYMIM IJIs1 KPUBOH MOAMOpa Bb
Bunh napabonel 3-ro nopsaxka. [locnbansas Bce-Taku 611H-
XE€ Kb WCTMHB, Takb Kakb Bb HEH Dpafliych KDHBU3HH
nocTeneHHo ywenuuMBaeTcs no Mbpb ymanenia oTe nno-
THHBI, YTO HOOJXKHO 6BHITH

Y

BB UCTHHHOW KPHBOH MOX-
nopa, Bk napabomnk-xe Fun-
ck’a Mol BcTphuaemcs ¢b
06paTHHIMEB SABJIEHIEMD.

3acnyXUBaeTh BHUMa-
Hisi eule ypaBHeHie, npemio-
Pt Yep. 3. #eHroe Saint-Guilhem’omn

4 / 1 = £ %'S‘\ 3
!/ = ) 4 1 1 4 ),’ |.. z.S 6 —+' I'.? I'II
i e A Y)

Bt sToMb nocnbiHeM® ocbio S CHyXHTH FOPU3OH-

T'vnepGona 9-ro

nopajKa, NPeANo-
HenHaa Saint-
Guilhem’omy.

TanbHasi NpsgMas, pacloNioXEHHas Ha Y HUXe JIMHIM THl-
pocTaTtuueckaro nopnopa. Ocb y'0BB Taxe, YTO H Bb BHI-
LIEMPHBEJIEHHHXD GOpMynaxb.
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Yrobr cpbnaTe ypaBHeHie Saint-Guilhem’a 6onbe
YIOBHEIMD AN NPAKTHYECKMXD LbJell, BBEeAEMb BB HETO
#'—BLICOTY [OANOPA HAaL'b JIMHIeH OBEDXHOCTHATO YKIIOHA.

QuepuaHo, 4To y =y + ¢S, a noromy mnocnb nox-
CTAHOBKM YypaBHEHIE MPUMETDH BHAL:

] 3 84" g

i |

s Y f ;l_ I;’;'.'".I i l'.L ol
,!:i; I'k. ]...

K+ runepbond 9-ro mnopsiika, ypaBHeHie KOTOpo#
MBI TONBKO 4TO pascMartpuBany, Saint-Guilhem npuwents,
npuHaBL cibaywouwisa nomoxeHisa: 1. 4To KpuBas nonmnopa
y TUTOTHHH JOTDKHA OBITb TOYTH TOPU3OHTANbLHA, 2. 4YTO
OHa JIOTIXHA AaCCUMNTOTHYECKH NPUOIUKATBECS Kb JMHIU
NOBEPXHOCTHArO YKJIOHA, 3. YTO YKJIOHB I[OTOKa OJUHAa-
KOB® Bb npelblaxt pacnpocTpaHEeH{s MOANOpa.

[Tpu TakKuXb MPEANONONKEHIAXD U yKA3aHHHIXBL Bhi-
i€ KOOPAWHATHBEIXBL OCSXb YyPaBHEHie KPHUBOM [OMIKHO
OLITE BHAA:

SALE /Si\lm _ 1 _
\v) | e
1 +—a I'-.l' )
HNOCTOSIHHBIA M, # W & OHB onpeabnuns Ha OCHOBaHIM
OILITOBB.
Vst sToro ypaBHeHis BUIOHO, 4TO mia S=0, y =

d
=¥k %*—_ 0. Kpomt Toro ¢b ysenuueniemnb S uneHb

- CTPEMHTCS Kb HYJIO, a4 § Bb TOXE BpEMS

' R
1+tal~-z
()
npubnuxaercs ¥b OS¢, T. €. Kb opAuHHaThk npsiMoi mno-
Bepxnocmarb YKIIOHa, CnyXalieil acCCHMHIITOTON Kb KPUBOM.
M3t Tpexb KpUBHIXB, H3CHbIOBaHieMb KOTODHIXD
Mbl TOMILKO YTO 3aHMMAanuch, Kpusasi Poirée sinserca ca-
MO MpocTo® M yaobHow, kpuBas Saint-Guilhem’a nau-
6onbe pauioHanbHowo, NpH 4eMb OHa AaeTh JNydllie pe-

) el

CpaBHenie BuilLe-
NPUBOAGHHLIX b
HPHBBIXD.



3ynbTaThl 05 GOnbUx®b 3HadeHi S, 4YTo-Xe KacaeTcs
no kpuso# Funck’a, To Bullie yXe GLINM YKAa3aHH es BAX-
HbIE HEJOCTATKH.

CaMoe moBepxHOCTHOe wu3acmbroBaHie yXe [OKa3bl-
BaeTh, YTo BCH ®TH KpHUBLIA HE MNpPENCTaBNALTE ABHCT-
BUTENbLHON! KDPUBOH MOANOpa, TaKb Kakb Bb 3ToH mocmbi-
Heil ¥ ¥ Y MOMKHEL BXOXUTH COBEPLIEHHO HAa PaBHLIXDB [1pa-
Baxb, M TOYKA S HONMKHA OBLITH OOHON H3B TOUYEKD KpH-
BoO#, ofnanaioiei ThMu-xe cBodcTBaMK, 4To U Bch Apyrid.

Kpomt Toro BB ¢opmynaxs Poirée u Saint-Guilhem’a
HEMpaBHIIbHO TPHHSITO, 4TO BB Toukh S-— O xacarens-
Hasi-—ropuaoHTanbHa. [IBb U3t dhopmyns, a umerHo Poirée
u Funck'a pawTb ansg KpuBOH NOANOPa KOHEUYHLIs BBTBU
KPUBHIXb, 4TO TaKXe HE BIMONHbB COTMNacHO Cb MCTHHOM,

Haxoneun Bch oHb umbioTe oauHDL o0l Hepo-
CTaTOKb, & MMEHHO BB HHXb HE BBEJieHa 3aBHUCUMOCTb
nognopa oTb H — riy6uHbl NpU PaBHOMBPHOMb pexHUMb
unu BhpHBe OTHL pacxoma, BaXXHOe BIisiHie KOToparo oue-
BHAHO a priori.

Dupuit npumbrun®s 3TH Tpy dMnUpuyecKia ¢opmy-
NBl KB ORHOMY d TOMY XK€ CIIYy4alo W [10JIyYeHHBIE pe3ylib-
TaThl CPaBHHUII'L Cb ThMMU, KOTOpHE OHB MNONYYUIIL H3b
GopMynbl yCTaHOBHMBLUATOCS HePaBHOMEBpPHAro nBHXKEHIs.

Oub npunsanbp Y ==0,40 wmer.,, H-—6 mMmeT. i=
=— 0,0002. Bb Huxecnbaywoweii Tabnuub mnoxaszaHe pe-
3yAbTATH ®TOTO CPAaBHEHIS. ¥

BricoTel noAnopostb

Ha pas.|Ha pas3.|Ha pa3.'Ha pa3s
|
O ww.| 1 kun. | 2 kun, ‘ 3 KHIL.

5 gopmynt Funck’a . . . 0,40; 0,25] 0,12 0,00
, Saint-Guilhem’a [ 0,40 ' 0,21 0,09 0,02
W Roiteemte sr. 0,40 0,22 0,10| 0,02

E yCTaH. HepaBH. |
memx.. . . |0,40|0,37] 0,34 0,30




Baareiii mpuMbpb, npaBna, He OTHOCUTCS Kb pas-
pany ThXb, ¢b KOTOPHIMH MPHXOLUTCA BCTpbuyaThbecs Ha
npakTukk npu ycTpoAcTBb LUMIC30BEIXB MIOTHHB, TaKb
Kakb H BB Takuxb cnyvasixb OObLIKHOBEHHO OLIBAETH 3Ha-
YMTENBLHO MeHblle, HO OHB 33 TO MNOAXOOUTEH Kb I'MYXUMb
NJOTHHAMD, [OKa3blBas, KaKb CHUJIBHO BIifeTb I[UIOTHHA
BenbacTeie cThcHeHisS BHICOKHMXB BOIE.

Hab tabnuust M BUIUMD, 4TO Ha Pas3cTosHiA 3 KuI.
0T MJIOTHHEI BEHICOTA TMOANOPA MO MEPBEIMB 3 GOPMyNaMb
HHUYTOXH&, Mexny ThMb xakb no dopmysnbs ycTaHOBHBLIATO-
¢ HepaBHOMbpHaro nBHxeHiss oHa pasHa 0,30 metpa (a Ha
pa3cTosHin 7 xunoM. oHa ewe pasHa 0,20 metpa). [Tono6-
Has owubxa MoxeTb uUMbTb mnocimbacTBieM® rpoMagHbist
6bncTBist Nt npubGpexHBIXD XKUTeNned, mnodemy Dupuit u
LaeTh coBbTb BB cBoeMb Tpynb ,Recherches sur le mou-
vement des eaux“ HUKOTLa He I10JIb30BATLCS TPUBELEH-
HBEIMM Bbillie TPUBIM3UTENEHHIMH (GOPMyNaMH,

Cepbe3HoCThIO 3TOro BoNpoca 06bACHSIETCH U TO 06-
CTOATENLCTBO, 4TO Mbl yabnunu pascmotpbuilo ero HE-
CKOJIbKO CTPaHHL'b HacTosiwiaro Booflle LOBOJBLHO KparT-
Karo Tpyna.

[Tpexpe ubMb nepeiTu Kb pasbopy pasNMUYHBIXD
CUCTEMB pas3bopyaThlXb INJIOTHHB, MBI CYHTAEMb HYX-
HBIMB OCTAHOBUTBCS HBCKONBKO Ha Bompochk o rnyxuxnb
BOLOC/IUBHBLIXD MJIOTHHAaXb., DT nocinbiHis BB HacTosLlee
BpeMsi BCTpbyawTcs Ha CyNOXONHBIXL PhKaxb TONMLKO BB
HCKIIOUMUTENBHEXB CNyYasxb, HO M3yuyeHie MXb MHTEPECHO
JaJeKxo He Cb ONHOK TOMbKO TEOPEeTHHYECKOH TOYKH 3ph-
Hif: NpM pas6oph UXb M NONy4aeMb BHBOAH H yKa3a-
Hisl, KOTOpHIE 4acTO MOJHOCTLI NPUMBHHMEL M KB pas-
6opYaTHMB NIOTHHAM®B.

Ceoe uscnbroBaHie MBI HauYHEMB Ch BOMIpOCa O TOMb
HanpasJjieHid, KoTopoe cnbiyeTs npupaBaTh NnoTuHE BB
nnadb, T. €. pacrnonaraTb-NM [UIOTHUHY HOPMAJbHO Kb
TEUYEHII0, WUJIK HAKIIOHHO, UK Bb BULB OBYXB NPSAMONHHEN-
HEIXD BbTBEH, CXONSMMKXCS MO YrIOMb NPOTHBDL TEUYEHis.

D SR

Fayxia Bogocaus-
HBIA MAOTHHBI.

Hanpasaesie, Ko-
Topoe catpyerw
npuAasaTh NIOTH-
HE BB nnawk.



FeHepancHHB HHCHEKTOP® Mary npoussent®d LS Bbl-
SAAICHEHIH ®TOro BONpOCAa ONBITH Ha KaHambk npAMOYronb-
Haro chueHis c¢b pacxogoMb Bb 133 nuTpa Bb CEKYHAY.
OHB pacnonoxuinb Bb HEMB 4 BOLOCJNMBA, OANMHDL HOP-
ManbHO Kb TEYEHI W 3 OPYrMXb HAKJIOHHO, TpHU YEMD
INVHB HXBb OLINMM paBHBE LBOHHON, TPOMHOW M 4YeTHIPE
pa3a B3siTOM HoOpMajbHOM WHUpHHB pycna.

Ha6rnioneHis Han® BHICOTaMM TNPOTEKABIUMXDb 4epedb
BONOCJIMBH MacCh BOLHl HACJIIOHO T[OKasalM TNpeuMylle-
CTBa HAKJIOHHATO DACIOJICHEHiS BOXOCHMBA, 4Yero U cmb-
IOBajlo OXHWAATb, MUCXOAA H3D GOPMYyJH THAPABIHKH, Bb
KOTOpPOH pacxofk BOLOCIHBA I[P;AMO MpPONOPLiOHANEH: €ro
INUHE.

Ho ne cnboyerp sabpiBaTh, 4YTO BHIIEYKA3aHHHIA
NPeHMyIIeCTBA HYKHO [IOHAMAaTh TONLEKO Bb cMHcnb 6o-
nbe cBoBonHAro npomnycka NaBOLKOBL M BHICOKHMXE BOLB,
Mexay TBMB KaKb eCTb MHOrO JIPYTMXb BECbMA Ba¥HHIXb

Yep. 4.

SIBJIEHi}, KOTOpHSI THBCHO CBfA3aHLl Cb MPOMYCKOMB BOJLL
yepe3b BOAOCIHBE, H KOTOPHSI MHOIAA NPUXOAMUTCA UMBTH
Ha NepBOMb NNaHb NpH NPOEKTUPOBAHIM MIOTHHH (4ep. 4).
IlocTapaeMcsi BHISICHHTL, OTYEro MPOUCXOAATDH BHILEYIIO-
MSHYTHS ABNEHIA, W KaKb 60pOThCS NPOTHBD HHUXb.

PascMoTpuMB cHauyana MNOTHHY, pPacloONOXEHHYIO
BB MNaHb no npsMod nHHIM, TIpUMBIKAKOINE! MOAB KO-
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CHIMB YIJIOMB Kb LUMTIO3Y, PacloNOXEHHOMY Y MpPOTHBO-
nonoxuaro Gepera. ONBITHL MOKaszallk, 4TO HECMOTPS Ha
HAKJIOHHOE Kb OCH TeYeHis TIIoNoXeHie IIIOTUHB CTpyw
BECEHHMXB BOLDb M 3HAUUTENLHEEHXBL NaBOJKOBL INPOXOASTEH
yepesb Hee napasulensHO ocH pbxH; HanPOTUBL BB Me-
JKEHHEE BpPEMsi, KOTOa CKOPOCTb BHILIE TUIOTHHBE HUYTO-
JKHa, CTPYH [epesiuBaioTcs uyepe3b rpebeHb MIOTHHEL MO-
YTH HOpPMallbHO Kb ero HampaBsiedilo. Bb mnepiogep npo-
MEXYTOUHEIM MEXJIYy BHICOKMMD M MEXEHHHMDb TODHU30H-
TOMB CTPyH OyAyThb NPOXOAUTL 4Yepesb MIOTHHY MO Ha-
npaBleHilo CpefHEMY MeXIy HamnpaejieHieMb CKOPOCTH
BHILLE MIOTHHB M CKOPOCTH HOPMAaNbHOH Kb MIOTHHE.

Dtote nocnbpHil nepiogb CcOBIKHOBEHHO OHBaeTH
caMBIMBb HEONAronpisiTHLIMB 4Nl TJIOTHHH, TaKb KaKb
6naronaps HAKJIOHHOMY MONOMEH{I0 €51 OTHOCHTEJILHO OCH
TeueHiss cTpyu oT6pachiBalwTcsa Kb Oepery, pasMBIBATD
ero u o6pasyioTs Bb pbkb H3BUNMMCTOCTL pycna, MpH YeEMb
HHXE [UJIOTUHBl [POHUCXOASITH OTJIOXEHis HAHOCOBB. BB

Yep. 5.

MeXEHHi nepions sBNeHie 8To 06HAPYXKHMBAETCS HE BL Ta-
xoit phakoit popmb 6naronaps HE3HAYUTENBHOCTH pacxXoa.

Y106 HE HONYyCTHUTb nouTH Heusbhxuaro paspy-
wenig 6epera, NNOTHHY ycTpaWBaloOTh HHOTAA Bb BUnb
ABYXBb NPSMBEIXB BbTBel, CXOAAIMIMXCS MOABL YrIOMb Mpo-
TuBb TedeHis (yep. 5). Camo cobo# pasymbercs, uTo

Loy as



BbL Mepiodh MeXEHHUXBH U CPeNHHUXDL BOOD HHUXKE NIOTHHEL
M0 HalpaBneHilo OHUCEKTPUCH yrfia, €CNH CTOPOHHl €ro
.paBHbl, o06pasyeTcss NOANOPD BOAL, KOTOpH ObiBaeTH
TbMB 3HauutenvHbe, uwbMb ocTpke yronm.

PesynbTaToMBb 3TOro mopnopa SIBASETCA Te4eHie Cb
6onbe unu Menbe 3HAUMTENBHON CKOPOCTBIO, HNaWIlee Ce-
6s1 4yBCTBOBATh Ha HOBONLHO Bonbluce pascTosHie. Ecnu
phbKka HUXEe NIOTHHBE CYXHBAETCS, YTO OLIBAETH AOBOJIBHO
yacTo, To obpasyeTcss 4acTo o6paTHOe TeuyeHie, KOTOpoe
HanpaBnseTcss BAONb 0060MXEL 6eperoBb M MOXETH Cob-
nath cThCHUTENBHLIME BHIXOLDB M3D IUNIO3a, & TAKMKE U
NMOAXOLB Kb HEMY Cb HU30BOH CTOPOHHL.

OfpaTHLiXb TedyeHit He crbayeTvs gmomyckaTh He
TOJIbKO IOTOMY, 4YTO OHH CTBCHSIOTH HABHXEHie CYAOBb,
HO Kpomb Toro, mo nnHiI/i, otTnbnsiomiedt npsiMoe TeueHie
oTh 06paTHaro, obpasyeTcsi TUXOBOJb, CHIILHO CIIOCOG-
CTBYIOIIIN OTJIOXEH{I0 HaHOCOB®.

Ecnu wmniosb Hhckonbko oToaBHHYTH OTH Gepera,
YCTPOUBD AJisi COOBLIEHIA Ch ®TUME NOCABIHUMME CTBHKY,
NPUMBIKAIOIYIO Kb ero BepxHel ronoh, To obpaTHoe Te-
4yeHie, OBHUrasicb BAOONbL 6epera, 3aXoQWTDb 3a l03%B, M'ib
Y TepseTcss, He BCTPBTHBL Ha CBOEMBb NYTH BHIXOAALIMXD
¥3b LNII03a CYLOBb.

BecbMa XOpOIMXB Pe3yNbTaTOBD MOXKHO LOCTHIHYTh
npofomxkeHieMs 6okoBoHM CcThHKM 1UMi03a Ha [OBOJILHO
3HAYUTENbHOE DPa3CTOsHie BHHU3B MNO TEYEHI: Cb OOHOU
cTopoHd oHa cnyxuna 6b BB KauecTsh cTpyeHanpasns-
omei famMbul, a Cb APYroW CTOPOHE BMONHE NpPHUKPH-
Bana-6bl BLIXOAD CYNOBB H3B IUM03a.

Hanbonbe ypayHHXB pesynwnTaToBDB yIaloCh LOCTH-
rayTe Ha pbrbh Lot, rak mioTuHbi cocTosinH H3B ABYXD
HepaBHBIXBb BhTBel: 6onkte kopoTkas BBETBL NpuUMbIKala
Kb W03y HOpMalbHO Kb ero cThbub (Bb Toxe BpeMs u
Kb TeueHiio), 6onbe njMHHAS HanpaBfieHA HAKIOHHO Kb
TedeHilo BONMOTb HO NPOTHUBOIMOJNIOXKHAro Hepera, NPy YeMb

= goge it



yronb Mexay BbTBaMH OGbib B3ATH BB 135° (4ep. 6).
IOnuna HopMmanbHod BBTBM Konebamach Mexay OINHOM
4YeTBEPTLIO W TIONOBWHOM HaKIOHHOM BBTBU; Bb HeEH
O06BLIKHOBEHHO YCTPAaWBANIMCh CYHOXOAHEIS OTBEPCTIsA.
Koraa yrons, cocTaBnsieMHdl [IOTMHOH CBb Gepe-
roMb, OYEHb OCTPHIA, 4acTh es, Gmuxadias Kb Gepery,
n710X0 QyHKLiOHHpyeTs, YToBH yCTPaHUTL 3TOTH HELO-

_

Yep. 6.

CTATOK®, NPSIMYI0 YacTh TUIOTHHBI He JOBOAATH A0 caMaro
bepera, a cOnpsiraloTh KOHEL'L es Ch BeperoMsb mnocpen-
CTBOMb HEBONbIIOK BOFHYTOH AYTH.

Bonocnushnas nmoTHHa QYHKUIOHUPYETH, KOHEHHO,
pasyH4yHO MpH DPAa3NMUYHBIXB COCTOSHIAXE phkH, a noTomy
u cnbaoyers pascMoTpBTh KawnHi cnydal oTAbNbHO.

HauyneMb Cb MeXeHHATo cocTosiHia phku, korga Pacxoas B°fl°'
rpe6eHb BONOCNMBA BHIE FOPU3OHTA BOAbl HHXe mnorTy- C/MBA B N6pioAn
Hbl, TpY Y€MD TMPEANONOXUME, YTO [UIOTHHA PAaCHofio- e 9 A

CcTOAHIA phru.
XEeHa HOPMalbHO KB OCH [OTOKa.

ITo Bresse'y (cours d'Hydraulique) u no Darcy et
Bazin'y (Recherches hydrauliques) pacxoab BB cexynmy
Ha OOMHDB MOrOHHHIA MeTph Bojocnusa, cobnaHHaro BB

ToHko# cThHKB, paBensb
N

q:mz]/_Z—_qf-z‘,

rak m npencTaBnseT®s KoadduuienTs paBHul 0,47, Ko-
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ria BOLOCIMBB MMbBeTb HACTONBKO OOMBLIYIO AJIMHY, YTO
BOKOBLIS CXATIA HE OKaswBaloTh 3aMbTHAro BhjsHia Ha
pacxonb, U DPaBHEIH 0,42}& KOrZa BOIOCINBDL HeBoNbIUoH
OJIMHBI, ¥ HamNopb, annonssonuMbu?I IOTHHOMH, HE3HAYUTE-
neHb. Jnsg npubnuauTenbHEIXD PaCYETOBD BO3EMEMD CPEJ-
Hee 3HaveHie nna m =— 0,45, Torma ¢opMyna pacxoza
OyneTs
g=22yz;

£ TpeNcTaBlIsAeTh Pa3HOCTb BHICOTH TpebHS BOJNOCNHBA U
ropH30HTa BOABLl Ha pa3cTosiHin HBCKONMBKHUXB METPOBDB
BHIlIE MONOTHHBLI, TrAk CKOPOCTE OYeHL HE3HAUHUTENbLHA.
Ecnu, HaobopoTh, oHA JIOBOMEHO OLIYTHUTENbHA, GOpMyny

pacxoma cnbayeTs H3MbHUTBH, NoncTaBUBL BB Hell Buh-
23

CTO #Z BENU4YUHY Z—’—?, rib # — cpemHss CKOPOCTbL Ha
g

pascTostHin HBCKONBKMXB METPOB® BHILE TIIOTHHE!, DPaB-

H BykBe 3nbce uMbioTe cnbayowis 3Ha-

Q
YTHIHL
4eHis:

) — pacxonb pbxku BB CEKyHAY. v

H — BricoTa nNNOTHHE Hamb eCTECTBEHHHIMB DY-
CIOMb.
L — wvpuna phKU NpU MOANOPHOMD TOPH3OHTE.

TakuMb 06pazoMb hopMyna pacxola NPUMETH BUAD

3 EN u?
=2 o=t - —*).
r/..2< 29)‘/2’—1 29)

Boileau u Darcy u Bazin Ha ocHOBaHiM CBOHXDL OMNEITOBB
MPpULINIK Kb 3aKiodeHilo, YTo BB cnydab HesaTomnmeHHaro
BOLOC/IMBA BO BCIO WHPUHY pbky, umboliaro cb HU30BOH
CTOPOHHl JULEBYIO CTEHKY BepTUKANbHYIO, BO3AyXb, 3a-
KITIOYAIoIiACs MOAB BHTEKAOMIEH BONMHON, HAXOOUTCH MOIB

*) Huxe Mbl YBHAMMB, 4TO GOpMyna ®Ta HE MOXETbH CYH-
TaTbCS NPABUIBLHOK, W YTO Ny4lIe IOJIb30BATECS APYrowo, XOTs U Go-
nbe cnoxuowo, HO 3a To Gonbe TOYHOM.

e et



NABNEeHieMB HHXE aTMOC(HEPHArO, M BOLa Cb HU30BOH CTO-
JOHBl Yy CaMOM IMJIOTHHBLL MOJHHUMAeTCss Ha HBKOTOPYKW BHI-
COTY, KOTOpasi BO3PacTaeTEk Cb YBENHWYEHIEMB CKOPOCTH
1poTeKaHid BOAH Yepesb BOJOCIHUB®.

[Tonustie »To BOpoYeMB KONEONETCA, TaKb KaKb
BpeMs OTb BpPEMeHH aTMOCHepHHIl BO3AYXH Cb TIYXUMBb
WYMOMB NTPOHMKAETH OB BOJIHY M BD BONbIIEH UIH MeHb-
e cTerieHd ocnabnsiers ero, Ho 3aThMBb ONATH 4acTh BO3-
IAyxa YBIIEKAEeTCs, U BOLA CHOBA HAYUHAETDH NOLHUMATLCSH.

Bb 3aBHCUMOCTM OTB TOJIBKO YTO yKa3aHHaro mnof-
HATIA BOABLI yBejH4HBaeTca U KoddpduuUieHT®H #i; OHDB LO-
cTuraeTsb 3HadveHia 0,513 BB cnydyasxb, KOrdga BOAA MOAB
BOJIHOM [OXOLUTB Ao rpebHs Bogocnuea (Darcy et Bazin.
Recherches hydrauliques).

Bt BopocnuBaxb, uMboluxb BB nonepeyHoMsb chb-
YeHi KPHUBONMMHEHHYIO HIM 3HAYUTENBLHO MNonoryio dopmy,
BO30YyXb, OYEBUAHO, He OyneTb MMbTb mocTyma moiab Bbi-
TEKaWIIyi0 BOJNHY, a MOTOMYy M $BIEHIA, O KOTOpHIXb
ToNbKO 4TO wWna pbub, He 6yAyTs uMbTh MbeTa.

Ecnyd BOZOCIUBD COCTAaBNSETH Yrolb & Cb HOpP-
Manbio Kb OCH TOTOKA, W CPefHsisi CKOPOCTb Ha pPascTo-
AHiM HBCKONMBbKUXB METPOBDL BhLILE MIOTHHE OYeHb HeaHa-
yuTesbHa, QOopMyNa pacxofa Ha OOHHB TNOTOHHEIM METPB
ero rpebHsi Ta XKe, YTO M [l BOLOCIHMBA, DAaCIOJNOXEH-
Haro HOPMaJlbHO Kb OCH MOTOKa, a HMEHHO:

Ecnu CKODOCTL BHILUE NINOTUHEL, paBHas

Q
(H+2)L'
TAaKOB2a, 4YTO €10 HEJb3A npeHeépe%, TO €€ MOXHO pas-
JIOKHUTEL TI0 ABYMB HaﬂpaBneHiﬂM'b: OfHa cocTaBlidollnasa
%coS% HOpMalibHa Kb IpebHIO BOAOCINWBA, APYyTasi, #Sins,
€My mnapannejnbHa, NnpH 4eMb TOJIbKO TMEpBasi U3b HHXD
BRisieTs Ha pacxonb BOLOCIIHMBA. ;

Takumb OGpaBOM'b NNOoTHHA, . PacroyioXeHHas NoAb
KOCBIMB YIJIIOMB KB OCH p‘]s}m, HaxXxOOWUTCA BBl TaKUXb-XKe

Eea it



Onpeptaetie puw-
cOTbl rpebHa Bo-
Aocausa.

ycrnoBisixb, Kakb M HOpPMalbHad, Cb TOW JIMIIbL DasHHIEH,
4TO 3a CPElHIO CKOPOCThL BHILE MIOTHHH cnbryeTs cum-
TaTh #COSA,

BLiBogb 3TOTH yKa3blBA€Th HA BO3MOXHOCTbL MpH-
MBHUTL Kb 9TOMy CIyuYal BHILIENPUBEAEHHYO QopMymy
pacxona, MOACTABUBL BB Hel TonbKo BMECTO # Benu-
YUHY #c0Sx. [lonyunms:

2 i a” enpat a) et g
£ — o I el 2 P
i Iu 4 %9 ‘ 29

[lpu npoexkTHpoBaHiM KamAoH BOLOCIHUBHOM MJIOTHHH
OILHHMD U3b CaMbiXb BaXHLIXL BOIIPOCOBL ABASETCS ONpe-
nbneHie BHICOTH, Ha KOTOpoi cnbiayets PacloNoXHUThL esl
rpebens,

[TonoxKM®B, 4YTO NNOTHHA Hallla pAcCHOJIOXKEHa Bb
TakoMb MbcTh pbku, rab wupuHa es L, a MeweHHii
pacxonb ¢, i

Ha ochoBaHin o6mux®b coofpaxeHiil OTHOCUTENbHO
KaHanusalin RaHHoH pbxu MoxHo onpenbnuTe Ty BHCO-
Ty H- z, Ha KOTOpO# HOMXEHB CTOATL MOAMAOPHHIA IO-
PH30HTD Hainbk HHOMB DPBKM y TUIOTMHBE, NpH 4eMb He-
M3BBCTHEIMM SIBIIOTCH Kakb H — BHCOTA MNOTHHH, TaKb
M Zz BHICOTa MNOJANOPHAro T'OPHU30HTa Halb rpebHEMB BO-
LOCJIHBA. '

[pennonoxumsb, uTO NNOTHHA COCTOMTH M3b Tpexb
4yacTeH, IMpoeKLid KOTOPHXB Ha MWHpPUHY phku L cooT-
BBTCTBEHHO paBHH @, b W ¢, MpU YeMb

@ — NpoeKuisd, cooTBBTCTRy0OWAA WHPHHD wWiio3a.

b -— npoekuis;, cooTBhTCTByIOIWAA HOpManbHOM BhT-
BM BOJOCNHBA. ;

¢ — npoeklis, cooTBbETCTByWIAas HaKJIOHHOH HONB
yrooMb o, NpHM 4YeMb [ONUHa €51 o rpebHIo, OYEBHUAHO,

c
6ynets —— ..
COSA
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Bt MexenHee BpeMsl BeCb pacxonb 6yEeTH NpPOXO-
: ¢
IUTb Yepe3b OTBEPCTi ANMHOL b M ———, a [OTOMY, NpHU-
casa

MbHAS BHILENPUBEAEHHYIO $opMyny, uMbeMb:

Q=25 <z+ g-;-) zr:g;+260$a< 2 @c,o,‘?,zq)%

%v[.Lﬂ”“.”.}..4u

r'.

Al
(H+aL"

Bt ypaBHenin (1) HeuspbcTHOM siBNsileTCS TONBKO 2.

=

HT1o6bl HaliTH ero, onpenknumb chHayana #,, COOT-
shTcTByOWYy cnyyaio, korna # — O. Ypashenie (1) npu-
MeTh TOrAa BHMJIB!

o [ o G B R

OTKyJla
E £ 2 i
Folrr e e R b — ,/1

Zl:V 2b -+ 2 CA>2 il
( cosa / Y

ObiicTBUTEeNbHAA BeNWYMHA & HBCKONMBKO MeHblIe
&, ¥ MH MOXEMDB JIeTKO HalTH ee H3b ypaBHeHis (1)
nyTeMb MNPOOHHIXB MOINCTAHOBOKD.

3Has 2z, MOXHO onpenibnuTb U Ty BHCOTY, Ha KO-
Topoi cimknyeTt pacrnoNoXHTb rpebeHb BOAOCIMBA, TaKb
Kakb OTMETKA MOANOpPHAro TCOPH30HTA BblliE€ MJIOTHHE

napbcTHa.
BuliienpyBeseHHBIS QOPMYNbl OTHOCATCS HE TOJIBKO
Kb MEXEHHEMy cocTosiHilo pbkM, HO M KO BCeMy nepiony,
TIoKa T'OPU3OHTDL HUNKHATO 6beda HiKe TIpebHS MIOTHHHL.
BecbMa BaXHBEIMB HELOCTATKOMB 3THXBL GOPMYIb
SBJISIETCS TO OBCTOSITENBLCTBO, YTO BO BChXb UXB KOdd-

s g



PacxoAb He3a-
TONAGHHAr0 BOA0-
CRUBA Bb TOHKOI
ctiuut no nosg-
HERWUMD  H3ens-

AOBRHIAMD.

Q = clh®/2, tob ¢ :; my 29 .

(ULIeHTD % NPUHSATD ONUHAKOBHIA, a uMeHHo 0,45, Mex-
ny ThMB Kakb BeNMYHHA €ro BapbUPyeTh Bb HOBOJILHO
IIAPOKKUXD npefbiaxk BB 3aBUCHMOCTH OTDH Pas3NUYHBIXb
ycrnoBii,

CaMo cofoo MOHSITHO, YTO BECbMa BaXHO Bb KaX-
JOMB YacTHOMB ciydah ymbrb HaliTm Hambonbe mnoxxo-
IAmif kKb HeMy no BenuuyuHb xoadouuieHTH, a moTOMYy
CUUTAeMb Heob6XORUMBHIME HECKOJNBKO OCTaHOBHThLCS Ha
3TOMb Bompock,

Kak® uaBbcTHO M3B rUApaBnUKH, AN BOJOCIHBA Bb
ToHko# cThukb pnunoio ! dopMmyna pacxofa Boobile

umters BHUIB.
- 2. !
Vo M

g — 5 il 1:" 2k, > d

rik m—xosdduuieHTs cxaTia Ha mnoporb, h— rny6uxa
NOTPYXeHisd mopora BOLOCITHBa MNoABb CBOBOAHOK MOBEPX-
HOCTBIO BOZBI Ha HBKQTOPOM® pa3CTOSIHIM BHIUE IUIOTHHEI,
WA TaKb HasblBaeMbi ,HANopb*.

Ecnu umbioTca ewe GokoBeis cxaria, To BhiaHie
XD BhipawaeTcsd ThMb, 4TO H3E OBUCTBUTENLHOH AJHHEI
BopocnuBa ! BeluMTalors 0,1 & nnsa cxatis cb onHoro 6o-
kKa u 0,25 nna cxatia cb oBoHXEL BOKOBB,

dopMyny pacxoma MOXHO MPEeACTaBHTb Bb BULDB

Ha ocHoBaHiM caMBIXk TIIATENbLHEIXE HabmoneHiH,
NpPOU3BENEHHBIXb Francis’'oMs ansi Hamopoeb f OTh 3 IoH-
MOBB A0 2 ¢yT., KO3PPUUIEHTL € MOXHO CYHTATb IO-
CTOSIHHBIMB® M paBHHMB 3,33, oTkyna koaddulieHTs Cxa-
Tisg M PaBEHB.

333 o
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Korna MnoToksb, MOAXONSIINM KB BONOCHNUBY, UMbeTH
kKoTOPYI0 CPENHIO CKOPOCTb #., PaCXOib BOLOCIINBA
yienuuMBaeTcs, Takb Kakb Kb Hamopy H, pasHomy riy-
finh  norpyxesiss Tmopora ero noib CBOBOXHOH noéepx-
HOCTBLIO BOAHL BhILIE MIOTHHE], NpHOGaBAsgeTCsS ellle HANOPD,

v 2

cooTebTCTBYIOWIA CcpefHEd CKOPOCTH ¥, PaBHBIA -»2—9g—;

n6o3HaYuMDb ero uepesb k. Torma dopmyna pacxona

R
HET s f E

e
j J 2 —_—
() = ml/[/ 2gh dh :% mly/ 29 {(H+ I3 e h}

of
o
[MocnbaHee BbIpaxeHie MOXHO INPMBECTH Kb BHUAY

. 2 =
Q == clH"[», ecnu nonoxutb 3 my/2he=—c n H' ==

g
= {(H+h )yl —h 3
Ecny uapbcTHA He CpelHAs CKODPOCTb MNOTOKA 7,
a CKOPOCTb ¢ Ha €ro TIOBEpPXHOCTH, TO OBLIKHOBEHHO
IIPUHUMAIOTE CPeNHII0 CcKopocTs paBHol 0,8 oTb cko-
(0,80)?
pPOCTH Ha [OBEPXHOCTH, TaKb 4YTO TOrAA ho=~——2?~ !
Yrobul y6bouThca BnonHk BL TOMB, 4TO dopMmyna
Francis’a unu Bbpube BenuyuHa kosdduuienta ¢ ang
HarnopoBb /i MeHbWHXb 3 [OAMOBL [AETH pPE3yNbTaThl
venbe ynoeBnerBoputenssele, Bb 1885 romy Tudsbery u
Brightmore npoussenu cnbayolwii oneiTs: Bb OLHOMB M
TOMDB-3KE KaHalbh OHM pACHONOXUAU [Ba BOAOCIMBA Ha
HBKOTOPOMD PasCTOSIHIXM APYrb OTH APYra, IPH YEMb IJIH-
Hy oInHoro B3snu BB 8 ¢yTh, a Apyroro Bb 17,02 dyrta.
INpousBonst OLHOBPEMEHHKIS Ha6monbHis NpHU pPas3HYHBIXb
Hanopaxb Hafb HWXb MOPOTaMH, OHM MONYYUNH crbayoluie
peaynbTaThl;

35



Pacxogb Hesa-
TONAGKHAr0 BOA0-
c/MBa BbL TOA-
cTod criunk.

Bonocnuess anuHowo Bogpocnues ANMHOW0
8 obyTs. 17,02 dyra.
| Pacxops BB | Pacxons BB |
* Hanops Ky6. dyT. BB Hanope ! Ky6. GyT. BB
CeKyHny, mo- ! | CeKyHRy, mo-
BB NYYEeHHLIHR 1o BB | JIYYEHHBIA MO
BIOAMaxb. dopmyrh RIOHMaXb. bopmyndb
Francis’a. J Francis'a.
]
1,36 1,01 0,77 0,92
3,45 4,09 2,00 3,86
5,12 7,38 3,03 1,27
6,46 10,36 3,82 10,20
6,99 11,68 4,15 . 11,62
| l
PascmaTpuBaa mony4yeHHbIE pacxolbl, MBI BHAHUMb,

4TO pas3HHUa MEXAYy HUMH MpU Hamopaxt Honbiue 3 mwoii-
MOBB €fiBa HOXOHMTH fo 1'/2%6, Mexny ThMb kKakb npH
Hamopax®s MeHblle 3 [OAMOBE HOXOAHUTH 1o 9%b6. (The
Principles of Waterworks Engineering by Tudsbery and
Brightomore p. 75).

Insi BONOCNMBOBL, BB KOTOPHXB h MeHblle 3 A0i-

MOBb, 3Ha4deHiad KoadoduuieHToBs cnbayeTs 6paTh M3b Tab-
JIULIE, COCTABNEHHOM Ha OCHOBAHiKW BECbMA TIIATENbLHLIXD
onuToeb Fteley's u Stearns’a (The Graphical Solution of
Hydraulic Problems by Freeman Coffin, p. 36).

Hanop®. Kozdd. c. Hanops. ‘ Kosdg. c.
0.5’ 333 o ok e
ot o L 3350 | e e
0,3 3135328 1 00 3,528
025 | 3368 0,06 3,750

Bcet BowenpuBeneHHbie GOPMyNEL M KO3GbOULIEHTH,

nawllie BechbMa Xxopollie peaynbTaThl NpH ‘pblueHin Bom-

oy



)OCOB® OTHOCHTENBHO BOIOCIHBOBD, cObNaHHEIXD Bb TOH-
Kolt cThHKD, okaswBalOTCH COBEPUIEHHO HENPUMbBHUMEIMH,
worga npuxoautcs MMbTe gbno ¢k BoOZOCAWBOM®B, mpoph-
8AHHLIMBD BB TONCTOH cThHKE.
KoHeuyHo ofwift BuAB ¢opMynu pacxoza 6yleTs
roThaKe, T, €.
Q == f,}.llhl/Zgh D
. : /
110 3HaueHis kosdduuienta ' 6ynyTh COBEPLIEHHO ApPY-
riv. Crnbnyomas Tabnuua, cocTaBNeHHAss Ha OCHOBaHIM
ohblToBb Poncelet et Lebros, maeTs »TH 3Hauenis Bb 3a-
IHMCUMOCTH OT'b BEJIMYUHBLL A.

h 0,02! 0,03 0,041 0,05 0,06} 0,07| 0,08/ 0,09
Bb METD. ‘
P'/ 0,196/0.234 0,263’0.278 0,28620,292 0,297(0,301
| 1
3 | L LN
Bb MeTp. 0,10 O,lzi 0,14 0.16i 0,18 0,20, 0,30
l"" 0,304|0,309=0.313 0,316/0,317(0,319|0,324
| ; |

OuyeBHULHO, YTO, €CNU CPEIHSIA CKOPOCTb MOAXORS-
el Kb BOROCNUBY BOAH €CTk ¥, To h cnbiyeTs B3ATb

no gopmynk:
b= {(H~+ hoyl — ko) s

v'}

I‘Jl‘i‘: ho — 2§

Francis na ocHoBaHid CBOMX® HaONMOAEHIH Hal®k BO-
DocnmuBaMH, UMbBHLIMMU LWIMpHHY nopora fo 3 dyTs U &
mambHaBweecs otk 6 g0 18 no¥iMosb, BuiBendb cnbay-
lou.Ly!o topmyny pacxona

Q=3, 01208lH“‘ s

Fteley u Stearns npeanaraiots onpéﬁ'lsnﬂTb pacxoi®s

yepesb BOJOCIMBL Bb ToncTod cThHkbd no dopmyntd ana



BOLOCNHBOBL BB TOHKoOM cThHkE:, 3amMbHAs Tonbko BB
HUxDb Harnops H uepesvy H -+ %, rob

£=—0,2016 )/ H? — 1,614bH -- 0,76585* — 0,1876b.

Bykeoio b BB sToit ¢opmynt o6o3HayeHa mHpHHA
rnopora, Npy 4eMt: NpUMbHUMa OHA ANA WHPHHB Nopora
OTB 2 HIUMOBB N0 2 QyTH.

Coffin Ha ocHosaHin ¢opmyns Fteley’s u Stearns’a
MOCTPOUIIL BECbMa WHTEPECHYIO HiarpaMMy, HAes KOTOpO#
3aknmovaeTcs Bb cnbayolleMb: MONOXHMB, YTO HaMb HY-
JKHO HAWTH DPacxoid BOLOCAWBA BB TONCTOH cThHKE mpu
wupunbh nopora b, Hanoph A u mnunb . Haxopums cHa-
yana pacXofb, COOTBBTCTByOW M BOJOCIHWBY BB TOHKOMH
cThHKkbh TpM TOMB-Xe Hanopb kA u Toii-xe anunb [. Be-
FMUKHA DACXola, OYEBMLHO, 6yNeTh M3MbBHSITECS Bb 3a-
BHCUMOCTH OTB LIMDUHBL MNopora, W u3MbHeHie 3To BB
NpoiLeHTaxb MB M HaXolnMb Bb niarpammb Coffin’a, rak
Mo NaHHHMDB kA M b MH HaxXoOUME IpOUEHTHOe H3MbHe-
Hie pacxola CpPaBHHTENBLHO Cb BOJNOCIMBOMDL Bb TOHKOM
cThHKb. YMHOXAs MNONyYEeHHHIH paHblle pPacxXoib BOLO-
cnuBa Bb TOHKOM cThHKb Ha HalileHHoe TmpoueHTHoe

pyaMbHeHle, nonyyaeMms HMcKOMBIA OTBBETBH (cTp. 40).
NoBtpHa Bo0- Onpenbnueb BLILENSNIOKEHHHME CIOCC6OMB ypo-
CAMBA KA NPONYCHY peyy, rpeGHS BOAOCAMBHOM MIOTHHE COOBPA3HO CH MOTpe-

naBoAHa. o o
4 6HoM mns cymoxoncTBa rnybuHol, cnbiayeTs cabnarte mno-
b BEpKY, HaCKONbKO CINPOEKTHPOBAHHAS IUJIOTHHA CThCHUTD
npoxons caMmaro 60nBIOTO rnaBoJKa. :
NEERA. -
Jee PascMoTpuMb cHayana cnydal HOpMasbHaro pacro-

JIOXEHIST TNOTHHE OTHOCHTENILHO OCH TOTOKA.

Bo3oMeMB TpH IONEPEYHEIXB MNpOdHUNst: HpodHIb
7°1 BB HBCKONBKNXD MeTpaxb BhIlle MIOTHHH; NPodUIb
7°2 HENnocpeiCTBEHHO HHXE MIOTHHH (10 JHUEBOH CTHH-
kb est) u npopuns #°3 BB HBCKONLKMXD METpaxb HHXeE
mnoTuHel (uep. 7).

O603Ha4YuMB Hepessb

H — Bricoty nnotuubl.



2 — BEHICOTY BOHNH BB npo¢wit #°1 Hagb TOPU3OH-
TANBLHOM MIOCKOCTHIO, MPOXOLsiliel 4yepedb rpebeHe mio-
THHDLL 4

% — TONLIMHY cJOsi TpoTeKaiolled 4epeas rpebeHb
BoAbl BB npodbund #°2.

h — BHicoTy BOAB BB npodunb %°3 Hamb rOPHU3OH-
TANBHOM MJIOCKOCTLIO, MpPOXoJsllell uepesb rpebeHb Mio-
THHBI.

% — CPEIHI0I0 CKOPOCTh BB npodund #°1.

V — cpenHio0 CKOpOCTE BOAHl MPH NpPOXOAb yepess
INOTHHY.

u

— L= 0 e
1

i
i

&

i
B i i

TR

y
7

S

Yep. 7.

U — cpennoio cxopocTs Bb npodund #°3

() — noNHBIA pacxoib [OTOKa BB pascMaTpHBae-
MOMDB COCTOSIHIM.

Q@ — Pacxonb Ha ONMHB IOTOHHHHA METPb LIKPHHEI
TIOTOKaA.

L — wupuny noToka.

{ — ITMHY BOROCNHBA.

BenuurHel h, U u q u3BbCTHHSA, Takb Kakb MH
pascMaTpUBaeMb TpPOXONbL Hepedb IIIOTHHY onpenbnen-
Haro naBoiKa.

H v ] npepnonaraioTcst TakXe M3BBCTHLIMH.

HensphcTHEIMM SBISIOTCS £ H 4.

[MpuMbHAMD TEOPEMY KONHUYECTBS OBHXKEHIA Lmdv=—
=X Fdt kb Macch KUIKOCTH, 3AKIIOYEHHOM MEXAY Mpo-
¢unamu #°2 u »°3 LA BEcbMa KODOTKaro mnepioga Bpe-
Menu 6.
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TMPOLEHTH. H3MIbH. pacxona
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Macca UIOKOCTH, NPOTEKAWlas YEpes3sb KamAsli
H3Bb 5THXb npodunei Bb neplons 6, pasHa

AQf
g
M mpHpalieHie KoMHYecTBa ABHXKEHIs 6yneTs
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—-ypaBHEHie, U3Bb KOTOpParo Mu MOXEMb onpen’snmb Y.

Ins naxoxupenis z npumbHUMB Kb npodunams #°1
u n°2 teopeMmy BepHynnu; momyunwsb:
V2 u%
————— ==z,
29 2¢ y
Ho mo onpexpbnexiio
pdiy u:—q—.
Y H+ 2

nOIICTaBJ'IHH 3TH 3HauyeHiq, MONYYAM'B:

z [l : ___1_1 s
29y @y T
O6osnauass H 4- 2z yepess x, NPUBOAUMD YypPaBHE-
Hie Kb BHAY!

[H J+-———] + iy,

YTo6Ll NMONyuuTh 3HayeHie x, OCTAeTCst TOJILKO Bb
ypaBHeHnie (2) moAacTaBUTb BenmU4YMHY Y, onpeabnsemyio
ypaBHeHieMB (1).

[MpuBeneHHBId MeToabs pacuyeTa paeth Bresse Bb
cBoeMb coyuHeHin ,Cours d’hydraulique“ (2-¢ edition,
page 333).

Oub npuMmbHuMB U BB TOMB cnyuyad, korma nnuHa
BopocnueBa | Menblue wupuHb phku L; cnbayeTd TONbKO
Bb 3TOMB cnyudad nons pacxola Ha OOMHD TOTOHHBIN

MeTpt 6paTb BHIpaXeHie 7 BmbcTo 7 > TaKbB Kakb CKO-
pPOCTh Bb YACTSIXBb KUBOTO chueHisi, pacnoNoXEeHHBIXD He-
NOCPEACTBEHHO HUXE TMJIOTHUHHL 332 HE3aTOMNSIEMEIMH esl
4aCTsIMH, OYEHb HEe3HAYUTENbHA, U TOTOMY MOXHO MNpEl-
MOJIOXHTh, YTO YacTH 3TH HE YYacTBYWTBH BB HOponmyckd

pacxoza .
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[ToACHHM®D BHIILIENMDUBENEHHLIH pacyeThs Ha YHCIO-
BoMBt npuMbph: npennonokyMb, HTO MOCTPOEHA MIIOTHHA
Bb 3 MeTpa BbicoToio U 100 MeTpoBBb IJIMHOK HOpPMAIbHC
Kb OCM TMOTOKAa, pacxXol® KoToparo paeedHt 1200 ky6.
METpOBL, NpH 4eMb riybuHy notoxa H + & npumeMsn
paBHOK 6 METDOB®.

Hraks:
H =3 wmeTtpa. // oy
h ==3 merpa. e (it
@ =— 1200 ky6. meTp.
q—= 12 ky6. merp.
MonctaBnas »TH 3HadyeHi® BBb ypasHenie (1), mo-
JNYy4YUMB:
¥+ 6y* — 31,89y 429,35 =0
-—ypaBHeHie, koTopoe MMBeTH NPHUOIU3UTENLHO KOPHH
y = 1,32 meTp.
y = 2,31 metp.

[lepBoe 3HaueHbe y, OYEBMAHO, HE COOTBBTCTBYeTH
DBACTBUTENBHOCTH, TaKb KaKb OHO JaeTh BHCOTY obpart-
HOM BOJIHBl HHMXE TIOTHHB CIHLIKOMB HEECTECTBEHHYIO,
a umenHo 3 -—--1,32:-1,68 metrpa, a nna H -+ 2z nony-
yaeTcs BenuuuHa 8,40 MeTp.; T. €. MOANOPDL BHIUE MJO-
THHH nonyyaetrcs Bb 2,40 MeTpa, 4ero Takxe OLITb He
MOXETH.

Hpyroe sHauenie y — 2,31 paetv Gonbe noaxons-
mwie kb UcTHHh peaynbTaTth.

Bv camoMb abnb, nopcraBnas BB ypaBHeHie (2)
BMbBCTO ¥ ero 3nadenie 2,31 MeTp., MONYyYHUMB:

x3—6,686 x2 + 7,344 = O,
npl«i6nusmenbﬂbn“4 Kopenb 6ynets 6,51.

Tak®t Kakb ecTecTBeHHas rnybHHa IOTOKA paBHA
6 MeTp., TO HaxoAMMBb, 4YTO MOAMNOPBL & — h, NMpPOU3BOAH-
MBIl TIJIOTHHOM Hagb OPM3OHTOMB pa3CcMaTpHBAEMaro mna-
Bozka, 6ymeTb 0,51 MeTpa, yTo npaBmonono6HO.

e

YycaoBoii npy-
vEpe.
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Pacxoadb 3arvo-

NAGHHAT0 BOAO-

cAuBa RO (hopmy-
At Lebros.

CpenHsis CKOpPOCThb TeYeHiss Halb MIOTHHOH OyaeTb

a BblcOTa OOpaTHOH BOJIHH HHXE MIOTHHHE OyAeThb
h—y—=3-—231-=0,69 merpa.
Camo coboii pasyMmbercsi, 4TO ypaBHEHisl, MOJIOMEH-
Hbll Bb OCHOBY BhILIENDHUBEAEHHAr0 pacdeTa, HeNlb3s CHH-
TaTh TOYHBIMM, @ MOTOMYy H Ha MONy4YaeMble UYHCIJIEHHHE

pe3ynbTaThl HywHO cMoTpbThb TOJIBKO Kakb Ha Mpu-
6nuxeHis.

- ObAcTBUTENBHO, KaKb Bb MEPBOMBb yDPAaBHEHIH, Ka-
caoleMcsi NpUMbBHEHIs TeopeMbl KONHYECTBb NBHXKEHis
Mexcay npodunsamu 2°2 u #°3, TaKb U BO BTOPOMb, Ka-
caplueMcss npumbHeHis TeopeMmel DBepHynmu mexpy npo-
dunamu #°1 U %°2, cobnado mpennonoxeHie, YTO Kaxaas
CTPy#Ka BOOB ABMXETCS Bb pascMaTpHBaeMoMb npodunbd
Ch OAMHAKOBOW cpeadei ckopocThio. Kpomb Toro He mpu-
HATO BO BHUMaHie€ TpeHie W B3aHMHOE MPUTAMEHie 4a-
CTHUDB XUAKoCTH. Bce a1o BMBcThE maeTs BB pesynerath
KOHEYHO MNorpblLIHOCTL, BENMYUHY KOTOpoi ompeabnute
NpU COBPEMEHHOMDB COCTOSIHIM HayKH HIBO3MOXHO.

Ho nydwe Bcero nonyuyeHHbE pacieToOMb pe3ynb-
TaThl NPOKOHTPOJIMPOBATHL MOMOLIbLID 3MMNUPUYECKOH (op-
MYJIb.

IOns nannaro cnyvas umbercs takasa dopmysa, faH-
Has Lebros

q=pz}/29 (2 —y).
DykBel, BXomsiwlis Bb Hee, UMbBIOTH MpexHee 3Ha-
YeHie.

Hro kacaetcs no xosdbduuieHTa {4, TO BeTHYHHA
ero uM3MbHAeTCS BB 3aBUCHMOCTM OTb BEWYHUHB OTHO-
T it ] :
weHis —— . Lebros cocraBun® fnns Hero cneuianbHyo
2

Tabnuuy, KOTOPYk MBI NMPUBOIUMEB HHKE.
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i
18 0,474 0,466|0,459 O,444i0,427 0,409,0,390

U3t sTodl Tabnulbl BMOHO, 4YTO CpejHis 3HayeHid
# mano ortnuuyaioTcsd oTb 0,45, Kakb U Bb cnydak He-

3aTOMNNneHHaro BOLOCJIMBA.
A noToMy AnsA anﬁJ’IHBI/lTeHbeIX'b pacyeTOBE MOXK-

HO W ]/Zq— OPUHATH PaBHHIMD 2, TOrAa dopMyna pacxonma
6yneTs:

9:24/2—-‘1/
128 0%%
2% — 2%y — %H:O. AR et LY (6]

Korpa y yme HalneHo, W3b ypaBHeHis (3) MOXeEMBb
HalTH 4 2.
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Ina cnywasi, xorga MUIOTHHA pacHomnoXeHa MO4b
KOCHIMBE YINIOMB Kb OCH MOTOK2, DBresse He naeTs OT-
nbnbHaro pacuera, a mnotoMy Lagrené mnpennaraeTt Ha
9TOTH CNyyal DacClpOCTPAaHUTHL TOTH XKe MpieMb. MBl CUl-
TaeMb HYXHbIMB noMbcTuTh 3nbchk 3TO0TH pacuyeTs, Takb
KaKb U3Bb Hero O6yIeTh HArnmsiHO BUIHO, Kakig mpeumy-
LlecTBa TPEACTABISETE HAKIIOHHOE Kb OCH NOTOKAa pacho-
JIoXKeHie MJIOTHHBEI MpU Mponyckbt maBogka.

PascvoTpuM® Kakb U Npexie, TPH [MONEPEYHBIXB
npoduns: #°1 M #°3 B3ATHL HOpMANBEHO Kb OCH MOTOKA,
NepBHIH Ha pa3CcTosiHIM HBCKONLKUXB METpPOBB BRILIE NJIO-
THHH, & BTODOH-—HHKE; #"2 B3STH HEMOCPEACTBEHHO HU-
We MIOTHHE (M0 NHULeBOH rpaHu CThHKM cb HH30BOH CTO-
POHBHl IUIOTHHEI), @ MOTOMY, COCTaBMsieTb, KaKb W IUIOTH-
Ha, yronb o Cb HanpaslieHieMb OBYXb APYTHXDB Npodu-
neit (4ep. 8).

O6o3HaukMB Yepesb

Mpoguns N 1. H—BHICOTY MIOTHHbI.

u H -+ z—BHicoTy BoAbl BB Npo-
dund #°1.

H - h—-BHCOTY BOALI BB NPO-
bunbt »°3.

Y —TOJIIHHY CIIOS MpOTeKalo-
| wew yepeab rpebeHb BOAE BB IpO-
| < | dunk 22
" # — CPENHII CKOPOCTb BB
l ¥4 npodunt 7°1.

‘ U — cpenHiono cKopocTh Bb
U npodunt »°3.
V-——cpenHion ckopocTh BOAH
| ot L \ npu npoxonb 4epes  ONOTHUHY.

Dra nocnbaHss CKOPOCTHL HE
napasienbHa OCM [I0TOKa, Kakb ckopoctd # W U, U He
NEepreHAHKYNApHA Kb HaNpPaBeHIlo NIOTHHLE: OHAa UMbBETLH
HEKOTOpPOE NMpoMexyTouHOE MeXAYy HUMU HalpaBieHie, Ko-
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TOPOE 3aBUCHTE OTb BENUYMHBE #%. Yronb Mexay # u V
060o3HauyMM® yepesb § M mpUMeMb, 4TO 3 < A

Ecny npuMbBHUTL NPUHUUOL MPOEKUiH KOMHYECTBB
OBUXEHIS Kb 06BEMY MXHUAKOCTH, 3aK/OYEHHOMY MEXIY
npodunamu #°2 U »°3, 3aMBTHBB, 4TO mMpoeKUid CKOpo-
cti V Ha BepTHKAalbHYIO NIOCKOCTHL, NapaeNbHY OocH
NOTOKa, paBHO VcosB, TO mepBbit uneHb paBEHCTBA

6yneTs:
A_Q_ﬁ_ (U — VeosB)
HdaBneHie Ha l'IpO(anb n°2 6yners:
o
cosa 2 2

a TOTOMYy IMpOEKLis ero Ha BhIUIEYNOMSHYTY0 BEPTHKalb-
HYI0 JIOCKOCTb OyLeTH! :

AL
3 (H+9),
MPOEKUisA-KE ero UMNynbca OyaeTh:

S
= .

Hvnynsch BB mpodunt #°3 paBeH®
AL

(H -+ h)*.
UTaxs ypaBHenie npencTaBuTcs BB cnbayomems
BUIb:

2q 9

2 (U — Veosfs) — (H + y)* —— (H -+ h)*.
Ho ™

i W EOORE
-5 H—f‘h’ = 'y = )!"f,;/-‘(

a MoTOMYy, MOACTAaBNAS 3TH 3Ha4eHid Bb BHIUIENDHBENEH:
HOe ypaBHEHie, MoNy4UMb:
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24° :
q < 1 itiia COSJ):(II+ !/)Qw(H_i_k):,’

R
281051 1
y®+ 2Hy* — | h(2H - h) -+ 20é
/ s+
2q*cosn cosH g

g
»
Yrons 3 HeusBbcTeHB, HO MOXHO NPHUOIU3UTENILHO

1
NpuHsThL 3 = o % OTKyZa

COSIB"' l.'l j—r—COSZ
TloacTaBuB® BB BbILIENTPUBENEHHOE ypaBHeHie BMEC-
s S

TO Cosﬁ €ro HOBOe 3Ha4eHle, NMpUBEAEMDB €roc Kb BUAY:

2

2¢° -
¥ + 2Hy? -[h(2H+h>+ ) v

2¢*
= cosz‘/ }izcosa_o. s s el

YpaBHenie (1) paeTh BO3MOXHOCTL onpenbnuTe
NpUONU3UTENBHYIO BENTUYHHY Y.

Yrobw HadTH 2, npuMbHuUMB Teopemy DBephHynnu
kb npobunams 2 1 ¥ 1’2, npu yeMb BMBCTO ckopocTH V.
BO3bMEMb, KEHEYHO, MpPOeKLiio esi Ha BePTHKAaNbHYIO mioc-
KOCTb, MapajNIeibHyl0 OCH TOTOKa, T. €. Vcosf; momyunms;

Vios’h  u?
= — Z — .Q/
29 29
Ho
__qcosn - AL S
V-"_y : u—H+z' Htle=z.

[ToncTaBnsis aTH 3HayeHis, uMbeMb:

* | cos’a cos? 1
fowaadd 3|, iy,

—



1+ cosa

3amMtHaAs cos2f3 4epesb Srewe Sy ypaBHeHie npuBe-

IEMEB Kb BHLY:
, 1 cosn
2 | Ty = oe’a s ——
29y” 2
YpaBnenie (2') maeTt BenuuMHY 7, a CTao - 6HITh

W BENMUuUMHy &=—2x— H.

]x2+é/'/:0..(2’)

Ecnu nmonydenusiss namu ypassenia (1) u (2') mpm-
MBHUTbL KB TOMy-}€ caMOMy 4YHCIEHHOMY mnpuMbpy, Ko-
TOpHIH OHUIL INpPUBENEHD BHIUE, T. €. MONOMUTE H =— 3,
h—=3, g==12 v NpUHATL, YTO NIOTHHA COCTABNAETDH Chb
ocblo mnotoka yrons 607, T. e. a:==30° To ypaBHeHie
(1Y) nocnk MOBCTaHOBKM NpPHMETH BHIB:

y® — 6y* — 31,89y - 24,53 =0,

OTKyZNa NpUONHU3HTENbHOE 3HAYEHIE i MONYYUTCH PaBHLIMD
2,61, 1 BoicoTa 0o6paTHOM BOJHBI HUXE IUIOTHHL GYHETH:
h—y=3-—2,61=0,39 merpa.

Ypaeuenie (2) nocnk nmoAcTaHOBKK OYRETH:

x? — 6,35 2% 4+ 7,34 =0,
OTKyLa TpUOBNU3UTENLHOE 3HAa4eHiE & MoJyyaeTcsl paB-
HBIMB 6,16.

Hraks nonnopb, MpOM3BOAMMHIH TNOTHHOM, cocTa-
BIIAOIIEH CB HOPMalbld KB OCH MOTOKa yrons BB 30°,
nonyyaeTca mno pacyeTy paBHuMB 0,16 MeTpa, Mexny
ThMB Kakb aHaNOTHYHLIE pacyeTb NS IUIOTHHH, Pacho-
JIOXXEHHOH HODMalLHO Kb Te4YeHilo, IPK OLHHAKOBLIXB PO-
YUXDb YCIIOBiAX®, Hanb ANs noanopa enuyuHy 0,51 metpa.

[lepeiipeMB Tenepbh Kb M3CHbAOBaHil0 BecbMa BaX-
Haro Bonpoca o Bufopb ¢GopMmu monepeuHaro chuenis nno-
THHBl, TaKb KaKb Cb HHMD TBCHO CBA3aHO SIBEHie 66Nb-
LIar0 MIM MEHbLIIArO NOOMbIBA OCHOBAHIS IUJIOTHUHH Cb

HM30BOM CTODPOHE], MPU YEMTB MNpu pascmoTpbHin paznuu-
HBIXh THIMOBB MNJOTHHBE OCTAHOBUMCS TONbBKO Ha ThxXb,

) 4

Buibopb thopmbl
nonepaynaro cb:
YeHia NAOTHHD.



KoTophle OnU3KO MoAXoAATH Mo dopmb npoduns Kb no-
CTOSIHHOM 4acTH pas3bopyaThXb TIIOTHH®B.

PascMoTpUMB CcHauana MONOTHHY Cb BEPTHKANLHOM
HU30BOM CTHHKOH, KOTOPOH OGLIKHOBEHHO LAIOTh TOMUIMHY
paBHyw0 BHICOTE Hanopa. '
" OuesunHo, uTo BoRA. nepenuBasicb 4epe3b rpebeHb
esi, NMPOU3BOAHUTDL y MONOWBHE IUIOTHHH CHIIbHBIA YAap®,
REJTM4MHA KOTOpParo yBENUUYMBAETCS Cb BLICOTOH NAlEHis;
Bb pe3ynbTaTh MoXeTb 06pa3oBaThCA MOLMEIBBL, a MOTO-
My TaKoOM THN'B MOXETB ObITb NMPUMBHHMB TONbKO Torga,
Korja pyciio pEKd KaMEHHCTOE, HEMORNAILIeeCs Pa3MbiBY
W ymapaMb NbRHHB.

Bepxneit rpaHd BoIOCNMHBa OOLIKHOBEHHO HAETCS
yKIOHD OOpPaTHHI TeuyeHilo, 4YTOGL 3AIHTHTL BEPXOBOE
pebpo oTb ynapa mnnaBamowWwuxb ThEAb U nopa (dep. 9).
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Yep. 9.

TMpeumyiecTso Takoi GhopMbl MPodHUNIs 3aKNOYAETCS
Bb TOMb, 4TO 6narojapsi ei CKOpOCTb [POTEKAIIATrO
yepe3t BOJOCIHUBL TOTOKA CPa3y TEpsieTCsl W OT3HBAETCSA
Bb HHXHeMb Ovedd Ha oueHb KOPOTKOMB MPOTHAMEHIH, &
BTO BechbMa BaXHO [JIs1 B3BOLHAIO CYNOXOACTBA.

Ho npeuMyIiiecTBo 5TO 3HAYUTENLHO yMalSeTCs, eClln
Mul o6paTHMb BHUMAaHie Ha TO, YTO Cb HH30BOH CTOPOHHI
NJIOTHHE 06pa3yloTcs [Ba BOJAOBOPOTA Chb TOPH3OHTAlIb-

aE o



HBEIMUA OCSIMH, OOUHDB Halb, a APYrod moib NEeperuBalo-
Hefics yepe3b BONOCIHBL BONHONW. DTH BOLOBOPOTH YKa-
3aHbl Ha uep. 10 n 11. Takoi BuABL oHW uMbnu Ha ph-
kb d'Jsle ¢t HHM30BOM CTOPOHHI TNNOTHHB, NOALEPXKHUBAB-

=

Yep. 10.

LIeH TOAMNOP® Bb 2 METpa, NpPU YeMb TONIUHA TIEepPEsH-
BaBIUEHCS Yepe3b BONOCIMBL BOIHH BapbHpoBalla OTbH
0,50 merpa (uep. 10) no 2,50 merpa (uep. 11).

BepxHiii BomoBopoTs B He 0Ka3bBa&€Tb HHKAKOrO
BpenHaro NBHCTBiS HM Ha OCHOBaHie NIOTHHH, HU Ha Hee
CaMo&; OHb OnaceH® TOJILKO INsl CYAOBDB, KOTOpHIsi UMb-

Yep. 11.

I0TDH HEOCTOPOXKHOCTb ONH3KO MOLOMTH Kb HEMY; TakKb,
npuMbpe muoTtHHel Ha pbkh d’Jsle nokasans, 4To cyna,
MOAXOAUBIIISA Kb NNOTHHE Onuxe ybMb Ha 12 MeTpoB®,
NMOJXBaThIBAJIUCh BOAOBOPOTOMBb M OTOpachIBANINChL BBEPXB
FI0O TeyeH{lo Ha BEPTHKaNbHYI CTBHKY MOJIOTUHBI.

T L



Yro KacaeTcsl 10 HUXHsAro Bogosopora (', TO ONHTB
MoKa3LlBaeThb, YTO TOABL €ro BIisSHIEM® MW TPOUCXOAHTD
MIOAMELIBL OCHOBAaHisl MIOTHHE W Jaxe pascTPOHCTBO Ka-
MEHHOW KJaJKH.

Takb Kakb OHB LONXKEHBD WMbTh NUHEHHYIO CKO-
POCTL NMPHUOIU3UTENLHO PaBHYIO CKOPOCTH NPOTEKaHis Bo-
Ibl 4Yyepes3b BONOCIIUBL, TO CTAHOBHUTCS MOHSATHOM Ta pas-
pyUIHTeNbHAS CHJla, KOTOPOH OHBb 06nafaeTsb.

BaxHo oTMbTHTL elle TO sBNEHie, 4YTO 006BEMDB
HHXCHSITO BOLOBOPOTa YBenuuuBaetcs no Mbpb ysenuue-
His TOJNLIMHE IlepeyuBalolleCcs Yepe3s BOLOCIUBD BOJNHHI,
a noTtoMy paspyluuTenbHoe nbicTBie ero oveHb 3Hauu-
TeNLHO BO BpEMs Npoxoja MNaBojKa, Korja pHaxe caMb
MOANOPD MJIOTHHBl HE3HAYUTEINIEHD.

BepxHiit BomoBopoTh [3, HanmpoTHBb, ocnabbpaeTs
no mbpb yMeHblIeHis moxmopa, oTKyAa, OYEBMIHO, U CIJIO-
KUNoCh y HBKOTOPHIXB THAPOTEXHHWKOBDL yO6bKaeHie, uTo
nbicTBie NNOTHHBEI BO BpeMs MNaBOAKOBBL ocnabbpaeTs.
Yro yb6bxknaenie aTo no U3BBCTHON cTeneHW HENpPaBHIIBHO,
SICHO U3B TOJIbKO YTO TIPHWBEAEHHLIXB COOOpaXKeHiH.

Kpomb TOro M npaxkTuka MoKa3blBaeTbh, 4YTO, €CIH
W 6BbIBany Cnyyau ONPOKUABIBAHIN IUIOTHHbB, TO OOBIKHO-
BEHHO BO BPEMs NpOXOJAa MaBOAKaA.

YT106B NpefoXpaHUTh OCHOBAHie MJIOTHHH OTBH MOJ-
MBIBA, Cb HH30BOU CTODOHHl €51 yCTpauBalll pucbepMbl Ha
npoTsiKeHid 10-—12 MeTpoBB, HO MOMBITKU 5TH HE HMb-
ny ycubxa, ¥ MOXHO CYUTaTh MOYTH AOKA3AHHBLIMB, YTO
MIOTHHBEl TOJILKO 4YTO pas3cMoTpbHHaro Tuna noxsepra-
oTca GonbliMMB HedopMalisiMb, €CNd TONMbKO oHbB ocHo-
BaHbl Ha TpyHTH, nMoajawlueMcss pa3MbiBY, H JOJKHBL MpPO-
IIyCKaTh 10 BpeMEHaM’b 3HaYUTEJIbHblE MaBOAKU.

[MnoTuHbl Cb HU30BOM cThHKOM, UMBOIIEH BUAL Ha-
KJIOHHOM TJNOCKOCTH, obnanaioTs THBMDb NpEeHMyIIECTBOMb,
YTO MO3agH HUXDB 06Pa3yeTCst TONLKO ONWHDB BEDPXHIH BO-
HOBOPOTDH, Oe3BpeiHBI ANS CaMOM NNOTHHH, HO 3a TO
otkoch AA’, 0YeBHAHO, TONBEDPraeTCsl MNOBONBLHO CHJlb-



HOMY H3HaUIMBaHilo 6naropapsi TPEHIO INepenuBawllencs
Cb GONBLIOH CKOPOCTHLIO BOAH.

IIns yno6cTea npu npoM3BoACTBE peMOHTA MIOTUHY
COCTaBNSIOTH KaKb-Obl U3B HBCKOJNBKHXB HE3aBHUCHUMBIXD
YacTel IOCPeACTBOMB YCTPOHCTBA MOBYXb HEPEBSIHHBLIXD
MeperopooK b -—BEPXOBOH U HHU30BOH, COEAUHEHHBIXD MEX-
Ay coboil AepeBsIHHBIMH-Xe cBaA3sMHU (4ep. 12). [IpocTpaH-

Yep. 12.

CTBO MEXJy STHMH [BYMsl NEPErOpOAKaMHU MOXKETDH OHIThb
3aNONTHEHO OYTOBO# KJIaAKOM, WUNM OETOHOMb, HIIM Laxe
NpocToi HabpockoM W3b KaMHEH CpefHUXb pa3MbpoBb,
NYCTOTH MEXAY KOTOPHIMU NOMNKHLI ObITh 3aMOJIHEHH! 11e6-
HEMDB uUNM rpaBieMb. [loBepxHocTh oTkoca A A’ momkHa
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6uiTh 06pa3oBaHa 3B KPYMHLIXB TECAHBIXB KaMHEH, NIOoT-
HO TPUCHAHHBIXB JAPYTb Kb ADYrYy ¥ Kb LIANOYHLEIMB
6pycbsM®b.

Bo Bcbxb cnydyasixe, T. €. KakoBo-OBl HH OblIO 3a-
MoJIHEHIe MPOCTPAHCTBa MEXAY NEPEropoRKaMH, HU3OBOMY
MUNY CIIMBHOMY OTKOCY TJNOTHHHE RAE€TCd YKIOHB OTb 3
n0 S5 OCHOBaHI# Ha emMHHUY BbICOTy‘,",'Z T. €. TPOMHOH WIH
naxe nsitepHor otkock (Minard. Cours de navigation).

Cb BEpXoBOM CTOPOHBI TaKoH MNIIOTHHBEI KblaeTcs
OTCHINIb H3b HAKUIOHOTO KaMHS, a Cb HM30BOH 3a6UBaOTh
HBCKONMbKO psifoBb CBad BB WAXMaTHOMB NDopsaikb, H
NPOCTPAHCTBO MEXJy HHUMH 3anoJIHSeTCs HaGpOCKOKW H3b
KPYMHBIXB KaMHEH.

[Mpumbpb Tako#h NIOTHHB MpPeACcTaBISIETH [JIOTHHA
Ha pbkb L’Oise, usobpaxenHas Ha uep. 12.

ITroTuHE, 06pa30BaHHLIS 3B CyXOH KaMEHHON Kiaf-
KM WK U3B HAaKWAHOTO KaMHSl, KOHEYHO BecbMa IPOHH-
LaeMbl BOJOM, KOTOpasi, BXOASl MOABL CHIILHEIMB Haro-
poMDb BB IPOMEXYTKH MEXAY KaMHAMH, MOXETH [10AHH-
MaTh M nepembuwlats Hxb Ha ¢uionbeTh; MOsTOMY - TO

Yep. 13.

BeChbMa MOJIE3HBl JePEBSHHbLIE OCTOBLI, MITH CKENETHl, KO-
TOpHIE yAEPXKUBalTh KaMHH M He Jal0Th MOBPEXJEHII0 Bb
¢nonbeth pacnpocTpaHATLCS Ha 6ONBIIOME NMPOCTPAaHCTBE.

Kt nnoTHHaMb TONMBKO 4TO ONMCaHHAro THna 6nu3-
KO NOAXOASTH M NIOTHHHL, OrPaHHMYEHHHISS CBEPXY YacThIo
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BLIMYKJIOK M 4YacCThio BOTHYTOK KpuBol (4ep. 13). Bra
$opMa Mpopuss Chb TEOPETHYECKON TOYKHM 3phHisS HAMBH-
rogabiliasg, Takb Kakb OHa COOTBBTCTByeTH Hampaeie-
Hil0 TepenuBaOUIENCS Yepe3t MJIOTUHY BOAH, 6naropapsi
yeMy HampapJieHie CKODOCTH BONHEI Bb MOMEHTBH, KOTA4
OHa TIOKHIAEeTH IUIOTHHY, CTAHOBUTCS [OYTH FOPHU3OHTAJIbL-
HolMb, M TIOOMBIBA [HA HE IMPOUCXOOUTH; HO 3a TO BIlis-
Hie ®TOM CKODOCTU BB TOPHU3OHTAILHOMEL HaNpaBleHiu
OT3LIBAETCS Ha O4eHb OONbIUOMB MNPOTSAKEHIH, CTPEMSICh
oTOpPOCHTL KaMEeHHYI0 OTCHNb BHU3b MNo TedeHiln., [Ona
yAepXaHia KaMHeH Xopoulo 3abWTb MeX[y HHUMH CBad Bb
LIaXMaTHOMB Nopsaxb, CnNMNMBWIKM UXB COJNOBH MPHUONHU-
3UTENIbHO Ha ypoBHDB HukHAro 6seda.

BecbMa KpynHBIMB HEHOCTATKOMDB TaKOM (GOpMHL MI0-
THHB CIIyXHUTDH TO OOCTOATENLCTBO, 4YTO OHa TpebyeTsh
ofTecky KaMmued ¢nionbeTa, O6XOAAIIEHCS HOBONILHO LO-
pOro; mMpv TOMDBb BHIYKIIHS KPHUBHISA INPEICTABISAITH TO
BaxXHoe Heyno6cTBo,
4YTO BB HHUXDB TOJI-
- LJMHA KaMHEW Bb Ha-
. pyxHoMyacTi Gonke,
4bMB BB XBOoCcTh; mo-
STOMY BOZa, MPOHH-
Kasi BO BHYTpb Kiaj-

KH, MOXETDb MOJHH-
MaThb KaMHU U BHITBCHHTHL MXBb HapyXy. A ecld OIUHDB
KaMeHb OyneTh cABMHYTB cb MbcTta, TO BCh ymupa-
oljjecss BB HEro TaKXe HOJMKHBLI NOABEPIrHYTbLCS TON-XKE
y4acTH.
lMocnbauifi HemoctaToks OyneTh YCTPaHEHD, €CNH
COTNpSXEHie MIOTHHBI Ch TOPU3OHTOMB HUXHATO Oneda
cobnaHoO MOMOLILK BOTHYTOH KPHBOM, TaK'b KaKb Bb B3TOMb
cnyuyal kamMuu umbloTh 66nbUIyI0 TONINUHY BB XBOCTH,
ybMb Ha oTkoch (yep. 14).
[NocTosiHHAasl 4acTh BOAOCIIMBHHIXB MIIOTHHB Ha Map-
Hb npefcTaBlgeTs NPEKpPaCHBIM NMPUMEDPD UBOTHYTOrO MPO-
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BamHoe anayvenie
prcBopmbl.

¢UNNs Cb KAMEHHOH OTCHIIBI W CBAsIMM, PACONOXEHHLIMU
Bb IIAXMATHOMB MOPSAKS, Cb HU30BOH CTOPOHB! MIOTHHHL.

KameHHasi OTCHIIb, ycTpawBaeMass Cb HH30BOU CTO-
POHHl IJIOTHHB, HUMbeTH rpoManHoe 3HaueHie, U GOJb-
LIEI0 YACTBIO OTD €51 BHIGOpA, PACIONONKEHIS U COmepKaHis
Bb MCMNPaBHOCTH 34BHCHTH COXPAHHOCTL CaMOM MIOTHHBIL.

Mrorie aBTOpH, 3aHMMaBILiECS H3YYEHIEM® BTOTO
BONpOCa, Bb CBOMXb COYMHERISXB TOBOPATH O TiybuHb
3aNIOXEHIT M O TIPOTSAXEHIM KAaMEHHOM OTCHIIM, HO MO
mubnilo Lagrené oHu Mano obpaTunu BHUMaHiA Ha 06b-
eMb, unu, BbpHbe, Ha TOT®H BBCH, KOTOPHIH HOMXKEHDB
uMbTh KaxAbl# oTHBNBHEIM KaMeHb, HA KOTODPHIH MajgaeTh
BONHa, YToObl HE OBLITh COPOUIEHHEIMB Bb CTOPOHY HHXK-
HAro Gbeda.

Ins 6onbe gcHaro npencTaBiieHids O HaHHOMBL BO-
npoch, CUUTaEMDb HEBE3BUHTEPECHBIMB MOMECTHTL TOTH
npubnu3PTENbHEM pacyeTh, KoTopul Lagrené nmpuBoiuT®h
Bb ceoeMb Tpynk ,Cours de navigation interieure.

PascMoTpuM® oTabnbHBIA KaMeHb BB Buabh kyba,
CTOPOHY KOTOparo o603HA4YUMb 4Yepe3b @, U TOJIOKHUMb,
4YTO OHDB JIEXHUTDH Ha OTKOCH OTCHIMM TaKb, YTO IMPOTE-
Kaollass 4Yepesb BOJOCIHMBL BOJHA YAApsSeTh HOPMaJbHO
Bb ONHYy U3B €ro CTOPOHB.

O6o3HauuMDb 4epe3b V CKOpOCTh Bb MOMEHTH 3TO-
ro ypapa.

Lasnenie, KOTOpoe BOJIHA OKA3LIBA€Th Ha KAMEHb, PABHO

1000 L Va?.
29

[Tycts & 6yneThb BHICOTA MafeHisi, CYUTasi €e OTh
rOPH30HTa BEPXHATO 6beda [0 pa3cMaTPUBAEMAro KaMHs,
KOTOPBLI DpelrnonaraeMb HENOKDHITEHIMB BOLOK HMXKHSTO
6rega; Torna umbeMb:

V?—=2gh,
M IaBJIeHie, UCNBLITLHIBAEMOE KaMHEMb, CTallo GBITh PaBHO

y 1000Kha? ,

LS *
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rit K—xoadduuieHTs, BenWYWHA KOTOPAro Komebrnercs
mexgy 1,10 u 1,60.

Bbecn kamusa paseds 2000a®. Ecnu depesb a 0603-
HaylMb yroil’b, COCTABNSIEMBI OTKOCOMB KaMeHHOH Hab-
POCKM CBb T'OPH30HTOMB, TO CHNA, CTPEMSIIAsics CABHHYThb
KaMeHb, DaBHa

1000 K ha® -+ 200048 sina .
TpeHie, npensTcTByWIlEe 3TOMY CABUTY, PaBHO
2000fa® cosx ,
rak kosdhdpuuienTs [ MoxeTh uUMbTbL pasnuyHeI 3HAUE-
Hisl, 3aBUCALIiA OTDH XapaKTepa CaMOM KaMEHHOH OTCHIIH,

YpasHeHie, n3obpaxamollee paBeHCTBO 3TUXB LBYXb

cuns, 6yneTs: | \
1000 K hg? + ZOOOa\-‘ SN = ZOOOfaE cOS%. ,

LS

1201054

h - K~———
2 (fecosa — sina)

Ecnu npussate [=0,74,2=6°, K =1,20, To

a==0,95%.

TakuMb 06pa3zoMb, YTOOHl rapaHTUPOBaTh cedS OTb
BO3MOXHOCTH CIBUra KaMHel, cibayeTtb UMb NpUAaBaTh
NpH TNPUHSITEIXL YCNOBiAXb Bb CpenHeMb pasMbpbl mnpH-
67M3MTENBHO paBHHIE BLICOTH mNajfeHis.

Iinst Toro, 4To6hHl TOTBH-XKE KaMeHb HE MOI'b OHIThb
OMPOKHMHYTH OKOJIO HHXHSro pebpa, HeobxoauMmo cobio-
nenie cnbpyiomaro ycrosis:

4 [ 1000 Kha? 4 2000a? sina <|2000a° cosa,
uny &L
K

2 (cost — sinax) '

1 =]

a >N

OTKYy[La, NMPUHKHMAasl BHILIENPUBENECHHBIA LII/I(prBbIH LaHHBIA,

NOJIy4aeMb
a > 0,67h .

KoneuyHo, BB ABHUCTBUTENBHOCTH KaMHM OTCHIIM HE
uMbioTh Ky6udeckod (opMbl, MeXAy HUMHU O0HapyXHBAET-
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cqa cubnnenie, 66npwas YacTk HUXb NPUKPHITZ Ha HBKO-
TOPYIO BBICOTY BOAOIO HMXHAro Obeda, HO BCE BTO HHU-
CKONbKO He ocyabnsers MOJNy4eHHAaro BHIBOAA, a MMEHHO,
41O OoTAbNbHLIE KaMHH JOom¥HbB HMbBTbL Gonbliie pasmbpwl,
NpUOBNM3MTENLHO DaBHblE BHICOTH mnaneHis.

" BiicoTa rianeHis cnaraeTcs ush IBYXb 5JIEMEHTOBB-—
BLICOTH Tpe0Hsl BOOOC/MBA HAalb T[OPU30HTOMB HHXHSTO
6beda ¥ TONKMHB TPOTEKALIEH Yepe3b BOAOCITUBD BOJIHHI.

dopmyna pacxoma Bomocnua @ = 2l2)/z nokasm-
BaeTb, Y4TO Z 6LICTPO yMeHbIIAeTCs NpH yBenuueHiu I, a
MOTOMYy BechbMa BaXHO nbnaTe BoLOCNUBHE RNHHHBe.

BaxHocTb chbnannaro 3ambuanig cTaHOBUTCS ellle
6onbe oueBHIHOM, ecru, BMBCTO Toro 4Tobsl pascMaTpH-
BaTb YCIOBis YCTOMYMBOCTH KaMeHHOM Habpockd, obpa-
TUTBCS Kb CUNE, MPOM3BOLSIILEH MOAMEIBE MIOTHHE, TaKb
KaK'b dTa CHNa 3aBUCHTB OTb MacChl XXHUIAKOCTH, MNpOTe-
Kaollei Bb €NWHHLY BPEMEHHW uepesb €eAWHULY ONHHH
BojocnvBa. Lagrené Obinb caMb OueBUALEMD TOrO, KaKb
Bb IJIOTHHaxb Ha CeHb KaMeHHast OTCHIMb, COCTOSBLUASN
M3b KaMHed, uMbBuiuxs pasmbpol okono 0,30 merpa, Bb
Kakuxb Hubyab HBCKONbKO yacoBb Obina pa3MblTa Ha
npoTsiKeHin 15 MeTpoB® Ha riay6UHY OKONO 4 METpPOBD,
CYNTasi OTb TOPHU30HTA HHUXKHSTO Obeda, BONHOWL, NanaB-
IIEI Cb BLICOTH ABYXb METPOBB U MPOPBABLIEOCS HYepe3b
HBCKONIBKO OMpPOKHHYTHIXb LIKTOB®S.

Ha ptkt d’Isle 6yToBuili kaMeHb, UMbBBILIA BB cpen-
HeMb 06beMb okono 0,20 ky6. MeTp. Obnb HalleKo OT-
6poilieHb MaBOJKOMB MpH BHICOTH majeHis oxono 2 MeTp.

[To mubHilo Lagrené kaMeHHas OTCHINb Cb HH30BOMH
CTOPOHEI BOLOCIUBA AOMKHA BCErfa COCTOSTEH U3Bb 6onb-
IIMX> KAMEHHBLIXB TIb0B, a €cnu Kappbephl, H3b KOTO-
pPHIXB TIPUXOOUTCS OpaTh KaMHHU, He OAIOTH TaKUXb, TO
cnbayeTs npubbrHyTb Kb HCKYCCTBEHHBIMB MacCHBaMb
n3b OeToHa wunu OYyTOBOM KJIaAKKW NOROOHO TOMY, KaKb

3TO TNPAaKTUKYETCS Bb MOPTOBHEIXBL COOPYXeHisgxb. [Ipome-

XKYTKM MeXAy GONbLIMMH KaMHsMU cnbiyeTh 3anonHaTh
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MENIKMMU KaMHSIMM, WeOHEMDb WIIKM TpaBieMb. MPH YEMb 3a-
TOJIHEHIE 3TO HYXHO IPOH3BOAUTL NMOCTENEHHO BMECTE ¢b
BO3BELeHieMb C€aMoO¥ OTCHINY, YTOOH HAaTh BO3MOMXHOCTL
e nyuwe ochbcTs ¥ nmombwats Bogbk BHIMBIBATH ecTe-
CTBEHHBIH TPYHTDH U3Bb MOABL OTCHIIU.

B3saTh c¢b caMaro Hadana 6oJsibllie KaMHM BKOHO-
MuyHbe W ¢b Todyku 3pbHin nocnbaywomaro pemodTa, H
Lagrené BhicKa3biBaeTb MHbBHie, 4TO MHOrig. U3b OnpoKu-
HYTHIXB NJIOTHHDB HaBbpHOe CyllecTBOBaJM-Obl O CHXb
nopb, eciu-6bl TONbKO OLUIH 3alliMILEHbl KaMHSMU Bejld-
YMHOH BH ONMHDB WIIM IBa KyOH4YECKHXD METpa.

Mary BB cBoeMmb ,Cours autographié* romsoputs,
4YTO KaMEHHasi OTCHIlb [OMXKHA YCTPaHWBAaThbCs Ha MPOTH-
XeHiu, paBHOMBb Mo KpaiHed Mbpb 20 past B3siTOl BhI-
cOTh ManeHis IIOTHUHbI, ECITH py‘En'o necyaHoe HJM Trpa-
BEIIHCTOE, MPU YEMB NPOTAXEHie 3TO OHB CYMTAETDH BO3-
MOXHBIMB YMEHBIIWThL, €CNH OTCHIbL 6yneTh obpasoBaHa
HM3b KPYIHBIXD KaMHEH.

Yro Kacaercss Lo rNyb6WHbl, Ha KOTopo#l cnbayeTs
3aJI0XUTh MacCHBB OTCHINH, CYUTAS] OTb TOPU3OHTA HUXK-
HAro 6oeda, To Mary cuMTaeTh AOCTATOYHOM TNy6UHOM
1,70 wmertpa. Ha crpanuub S5 cBoero Tpyzna OHB TIOBO-
pUTBH 110 3TOMYy NoBOAy cnbaywouee: ,Ecnu ¢k HU30BOM
CTOPOHHl MNJOTHHB MMbeTcss cnMWKOMB Manas Tiy6uHa
s Toro, 4YToObl MOXHO OBIJIO MPsSIMO Ha AHB YCTpPOMTHL
Habpocky TonmuHoM oTk 0,60 mo 0,70 MeTpa, ocTaBUBD
elle Hagb Hel Takyl Xe Tny6uHy, TO cCHayana BeIphLIBa-
10T HHUXE TJIOTUHH POBB TpebyeMoil rnyb6uHel ¥ 3aThMb
yXe TpUCTYNalTh Kb Pa3buBkb U BO3BEAEHIIO OTCHIMH®.

Th xe camele B3rsigbl BhicKa3wiBaeTh U Guillemain
Bb csoeMb Tpynk ,Navigation inrerieure“.

Lagrené Brnonubd cnpaBennuBo no Hauwemy MHBHi0
HaxXOAHWTh Takifd yKkasaHisi HeyINOBINETBOPUTENLHLIMH H TIO-
JlaraeTbh, YTO BB HacTOSIIEMb BONpoch He MOXETH OHITh
IaHo Kakoro-nu6o obuaro mnpaBuia: Bb KAXKIOMDB 4YacT-
HOMB Cnyyad BBb 3aBUCHMOCTH OTE BLICOTH MajeHisi, TOI-



WMHBl MEPeNnBaollelcs Yepest BOAOCTHBDL BONHBI U Xa-
35;(Tepa OCHOBAHisl MHXEHEDPD HNOMKEHB caMb PBLWUTL, Ha
KaKoH rnybuHb emy cinbAyeTs OCTaHOBHThCS.

Bt 3aknouyeHie cYuMTaEMb HENHKIIHUMD 3aMbBTHUTE,
4YTO paspylleHie BOMAOCNHUBHLIXBL [UIOTHHB MPOUCXOAUTH
He BCerga OTDh NOAMBIBA Cb HHU30BOH CTOPOHBI HHOTAA
noanepras Boja mnpoknanwiBana cebb xoab 3a 6epero-
BHIMH YCTOSIMM KU 06pa30BaBUIMMHCS OOKOBHIMH MOTOKAMHU
Majo Mo Majy cHocuna nnoTuHy. TakuMb o6pa3omsb, Ha-
npuMbpb, Huxe [lapuxa Boga obouwina cb 6OKOBB BOJO-
cnub de Courbevoie u cHecna ero BB Houb Cb 17 Ha
18 asrycta 1868 roga.

Y106 yCTPaHUTh BO3MOXHOCTE MNOROOHArO paspy-
LIEHis, HYXHO Ha KOBOJIbHO 6ONbilloe MNPOTSXEeHie Tila-
TejlbHO BpH3aTh KOHLB! NMMNOTHHHE Bb 6epera, NPUMORHSTH
KODHM NJIOTHHB a TaK¥e W caMble 6epera Bb 3THXb Mb-
CTaxb BHIIUE T[OPU30OHTA HAHWOONbIUArO TMaBOLKA, OTKOCH
ykphnuTe MOCTOBOM, a CHM3y 3aKpHITb HabpOCKOH H3b
KPYNHBIXD KaMHeH; Bb KOPHsIXB clbiyeTh 0OTKasaThCcs OThH
BCAKHXb TOPU3OHTAJIbHEIXB CXBATOKBL IEpEMBIYEKB M 3a-
MBHHUTL UXB BB cryuah HeoBXOOMMOCTH IMIIOCKMMH Xenbs-
HBIMH 110JI0CaMK, MOMbUIEHHEIMY Ha PA3JTUUHEIXD YPOBHAXD.
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Tabnuua gnsg mopeuyeTa BHIGOTH W TIPOTAXKeHii
IIORTIOPOBB, COGTaBlleHHas TeHepalbHEIMD HH-
crektTopoMs Dupuit.

Hnst Toro uyTobh MOXHO OHIJIO MONBL30BATHLCS MpH-
BElleHHOIo HWxXe Tabnuueio, HYXHO TpEeXne BCero Hempa-
BUJIbHOH $opMEl kKBoe chuenie moToka obpaTHTk BB Npa-
BUIIbHOE NPSIMOYTOJIbHOE Cb TMb yCIIOBiEMb, YTOGH! yKIIOHb,
IUMPWHa M PacXoihb IOTOKA OCTaluch Th Xe camble.

[ny6una storo mpsMoyronmbHaro chuenis moToxa,
KOTOpyI0O MBl Ha30BeMBb TIJyOHHOK TMpH paBHOMbBpHOMDB
pexumb, HaxomMTcS HM3b ypaBHEHid

Tl e U S L e R S B e (L

IOna o un (5 cnbayets B3aTh 3HayeHids a==0,0000243

U (‘3..—.—.0,000366. [TocpencTBOMBb HHUBEJUIMPOBKM MHL MO-
XeMDb HalTH YKJOHB noToxa ¢. CpelnHil CKOpPOcTh Mo-
Jy4uMb, B3SIBb 4/s OTH CKOPOCTH MO OCH MOTOKA, WK

Q, ecny usBbcTeH® pacxonb . Taxkb Kakb
Q

IWIMpHUHA W AONolHaiu XHUBBIXB chbueHill moToKa HeoauHa-

OTHOILLEHIe

KOBH BB pasNHU4HbIXBb Mpodunsxb, To cnbayeTs OpaTh
CpenHis u3b 3TUXb BeNUYMHB. Benuuuny H, naBaemywo
BHIILENPUBENEHHEIMB ypaBHeHieMb (1), cnbayets cpaBHUTH

Cb TOH, KOTOPAS NOJNyYaeTCss HM3b OTHOUIEHis o Ecmu

e (G



9TU BENUUYMHBl COBMAJAITbH, TO ®TO FapaHTUPYETDH IMONY-
YeHie TOYHBIXB PE3yJIbTATOBB.

Xopowo kpoMb Toro mpu pbileHiM NpakTHYECKUXD
BONPOCOBL cAbnaTh [Ba mapannenbHHXB MNOACYETA COOT-
BBTCTBEHHO KpalHMMB 3HaueHisM® H, uTo nacTs BO3-
MOXHOCTb CYAHTb O rpelbnaxb BO3MOXHOH OUWIHOKHU.

Korna uspkCcTHH YKIOHB NMOTOKAa ¢ U ero riybuHa
H npu paBHombpHOMB pexumi, Bch npakTHyeckis 3ana-
YW OTHOCHTENBHO pAacNpOCTPaHEHis MOANOpa MOryTh OHIThb
pasnbnens Ha Tpu cnbayomis Karteropiu:

1. 3Has BHcOTy mnommopa Y BB HWXKHEMDB KoHUb
NaHHaro yyacTKa M BBICOTY % BB BEpPXHeMb KoHnUb, onpe-
LbnuTh pascTosinie S Mew Ay HUMU.

2. 3Has BbICOTY mopmopa Y BB HUXHEMB KOHUE u
pasctosinie S, onpenknuTe BHICOTY mnognopa % Bb Bep-
XHEeMBb KOHUb.

3. 3Hasi NoANOpP: Bb BEPXHEMB KOHUB ¢ M pascTosiHie
S, onpepbnuTh BHICOTY noznopa Y Bb HUXKHEMDB KOHLB.

Onst Toro yrobul phUWIMTL 5TH 3aja4yd NOCPEACTBOMB
IpUBENEHHBIXD HHXE TabmiLb, HYXHO Npexae Bcero obpa-
TUTb HaHHBIS BBICOTH MOAMOPOBL Bb TabnHuHbIA, pa3ab-
NWBbL UXB Ha rnybuHy npu paBHOMBpHOMB pexumb.

Obnaerca sto ansa Toro, 4ToObl pascMaTPUBaEMbIi
Bb 3alauyb MOTOKDB TNMPUBECTH Kb YCIOBIAMB MNOTOKA, AN
KOTOpAaro CocTaBlleHbl TabnmuLbI.

[epsuit cToN6eus TabnUUb NPEACTABISETD BHICOTH
ronnopa; BTOPOM MpEACTaBNSET® pPa3cTosiHis no HbKoTo-
pOit MPOM3BONBLHOM TOYKH, NPHHSTON 3a Hayano. (dTa Tou-
Ka Bb Tabnuub B3sgTa Ha pasctosHiu 0,0067 mertpa Buille
Nno TeYEeHilo TOYKU Cb BeicoTo¥ mnozmopa BBL 0,01 MeTp®n).

HTtakd Mbl BUOUMDB, YTO, HANAS Pa3CTOSHiA OTBH Ha-
4YanbHOM TOYKH OBYXb TOYEKB Cb W3BBCTHBIMM BHICOTAMH
noanopa, Mbl BMbcTh ¢b TBMB HaxoduMBb M pascTosiHie
Mexny HuMH. [TogoBHEIMB-Ke 06pa3oM®b, Bb ciyyab BTO-
poit unM TpeThei 3amayd, HaxXOAMMD Tabnu4HOe pascTos-
Hie 1O TOUYKH, BB KOTOpOH BhicOTa noanopa u3BbcTHa,



TipubaBnseMb Kb HEMY HMU BLIYATAEMDb NAHHOE pa3CTo-
siHie ¥ moNyyaeMb TabNH4yHOe DasCcTosiHie TOYKU Cb MCKO-
MOM BHICOTOM ToAnopa, a crnbmosaTenbHO M caMblil MOK-
Nopb, TaKb Kaxb BENMYMHA €ro yKasaHa psSfoMb BB CO-
chaHeMb cTOn6LS.

TakuMb o6pa3oMb 3adavya pbhiuleHa ANs NoToKa, CoO-
oTebTcTByWOIMAaro tabnuub.

Ina Toro uTobbl MonyuyuTh phblueHia ANS gaHHaro
NOTOKa, HOCT4TOYHO YMHOXWUThb HaMOEHHBIS BHICOTH MNoa-
MOpPOBL Ha H‘—rny6m-1y npH paBHOMEpHOM® pexumb, a
HalEHHbIS pa3cTosiHis—Ha To-xe H, xhneHHoe Ha yKITOHD.

[TosicHUMB ®TO Ha YMUCNIEHHbIXBb NpUMbpaxsb:

Hepsan sadawa. — B notoxh, rnybuna Kotoparo
npu paBHoMbBpHOMB pexumb paBrma 1,05 MeTpa, a yknousn
0,000115 BoaBepeHa 1MJIOTHHA CBb [OANOPOMEB BB 1,50
MeTpa; Tpebyercs onpeabnnTb, Ha KaKOMb pa3CTOSHIM
OTB DIIOTHHBEI ToAnops 6yneTs pabeHs 0,60 meTpa.

[MpuBonst HaHHBIA 3aJayd Kb TabIMYHLIMEB, UMbeMb

LBt Stiniie

Heg—gme =L
b= 0,60 %

T el

OTbickuBaeMb BB Tabnuub pascTosHi® ToYKH Cb
noxnopoMs Bb 1,43 MeTpa OTH HauyanbHOW TOUKM; Ha-

SUOITIZII i e e e i e e P LTI ST
TakuMb-Ke NYTEMDB LN TOYKH Cb [OAMNO-

pout BB 0,57 mMeTpa HaxoauMb . . . . . . . 1,7579.
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BLIpaXaeTh pa3CTOsHie MewIy pas3cMaTpPUBaeMbiMM TOY-
KaM{ ans TabnauuHaro notoka. YTobwl mepeMTH Kb NOTO-
Ky, LaHHOMy BB 3ajaub, HOCTATOYHO NPUHATH:

78 1,05
2.5 10007, e O e e
H oTkyna S =—1,000 0000115

Bmopas sadaua.—BB ToMb-ke norokbt BbL HEKOTO-
po#t Touxkk Boma noamepra Ha BHICOTY BB 1,50 MeTpa;

=9137 meTp.
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TpebyeTca onpefbnuTb, KakoBa BHICOTa MNMOATNOpa BB TOY-
Kb, oTcToslled OoTHL NepBod Ha pa3cTodHin 9137 wMert-
POBB, BBEPXB MO TedeHio.

Ta6nuyHoe pascTosiHie TOYKM CBb MNOANOPOMDB

Y. - ioh
105
BriuteMb u3b Hero TabnH4yHOE Da3CcTOsHie

N = =LA LD ofle, ok O e ol Bl

MeXJy pascMaTpMBaeMBIMH TOYKaMH, paBHOE
9137.0,000115

— I R P L LB b 111 1/
1,05 -
INony4yaeMt TabnuuHOe pascTOsiHiE TOUKH Cb

HCKOMEIMB MOAMOPOMDB . . . . . . . . . . . . 17579,

Bt Tabnuub oTHICKMBAaEMB OpPAUHATY, COOTBBTCTBY-
OUyl HaWleHHOMY TabnH4HOMYy pa3cTOsHilO; HaxOAHMB
0,57 merpa. YMHOXMUBB nocibaHoo BenHuuwHy Ha 1,05,
nonyyuMs 0,60 meTpa-- pbllenie sanauyu.

Tpemva 3adaua.—Bb ToMb-xe noToxk xenatembHo
nonHATe Boiy BB HBkoTopoit Touwkt Ha BHCOTY BB 0,60
MeTpa TOCPEACTROMDB yCTPOHCTBA MNOTHHE Ha Pa3CTOsHIM
9137 MeTpa HHXe no TeueHilo; Tpebyercss omnpenbnurs,
KaxKod MoAnopd LOMKHA 6yleTh NOANEPXKMBATHL MIOTHHA.

TabnuuHoe pa3cTosiHie TOYKH CBb MOAMNOPOMB BB
2—:%2:0,57 METPAMRARH O s S Tl TN .1,7579

[TpubapngeMt Kb HEMy TabIM4YHOE Pa3CcTOdA-
Hie MexaAy pa3cMaTpuUBaeMBMH TOYKaMH, paBHoe

9137.0,000115

' ST SR 000 7
1,05
MMonyyaeMb TabnHyHOE pa3CTOsIHiE TOUKK Cb
HCKOMBIMb MOANOPOMB. . . . - . « . . . . . 2,7586.

Bt Tabnuub OTHICKMBaEMB BHICOTY MOANOPa, COOT-
pbTCcTBYOIWYKO HalileHHOMY TabnuyHOMY pascTosiHilo; Ha-
xoauMb 1,43 meTpa. YMHoxueb nocnbpHiolo Ha 1,05,
nonyuuMb 1,50 mMerpa—phuenie 3anadu.

Hpumnvanie. — Bo Bchx® BbILIENPUBENEHHLIXD pac-
yeTaxb MNpejAfonarayiocbk, 4To nonBojHoe chuyeHie kaHana



ONWHAKOBO Ha BCEMB NPOTSIXEHIM pa3cMaTpPUBAEMAro MOA-
nopa. Ecnu ecTb 3HauMTenbHasl pa3HULA Bb MONEPEYHBIXD
npodunsaxs, To ee cnboyeTs NpUHATL BO BHUMaHie, pas-
obnuBt KaHanb no anuHb Ha Hbckonbko yacTed cb pas-
JUYEBIMU  chyeHiaMHM, U AN KaXIOW 4acTH TMPOU3BECTH
oTobnbHBA TnoncyeTh, nNpuMbHAa kb Helt Tabnuuy, npH
4eMb HayuMHaTh cnbayeTh, KOHEYHO, Cb TOYKHM, Bb KOTO-
pol BEicOTa noamopa M3BECTHA, U HIOTH BBEPXB M BHU3B
no mbcte nepembun chbuenis; onpentnueb BB 3TUXB MbC-
Taxb BHICOTH! MOJANOPOBB, NOCTYNATDH W Aalblie TaKUMb-
®e o6pa3oMb, NMOKa He HalAeHBb OYyOeTb HUCKOMHIN MOA-
Tops MIIM HMCKOMOE pa3cTosiHie.

BuicoThl nounopom,‘ P .
HaL’h NOBEPXH. a3CTOSAHIA HO,HHOPOBT:E
paBHOMbBp. pexmuma |
Y loT TabmuuH, HaYanal  ori, cochansro
H _71_»5; noanopa
H (BbiLIENEMW.)

0,01 0,"0067 n
e, | o |1 SET
0,03 ! 0,3863 i 0'1026
0,04 I 0,4889 0'0812
0,05 | 0,5701 0,0675
0.06 0,6376 0’0582
0,07 0,6958 | Sl
0,08 0,7472 0,0~461

0,09 0,7933 f
0,0420

0,10 0,8353

0,11 0,8739 (30269
> ¢ 0,0359
s (LI 0,9098 0.0336
0,13 0,9434 0’0317

0,14 0,9751 4
0,15 1,0051 20390
: F 0,0284



BLICOTH! MOLTIOPOBB
Hal'’b MOBEPXH.
paBHoMBp. pexuMa.

PascTosiHig noAnopoB®s

H

Y OT®B TabNMuH. HAYANE| orb COCBEHANO
H ¢S HOANOPa
H (BHILLIENEXK.)
0,16 1,0335 0,0273
0,17 1,0608 0,0260
0,18 1,0868 0,0251
0,19 1,1119 0,0242
0,20 1,1361 0.0233
0,21 1.1594 0,0226
0,22 1,1820 0,0220
0,23 1,2040 0,0213
0,24 1,2253 0,0207
0,25 1,2460 0,0203
0,26 1,2663 0,0197
0,27 1,2860 0,0193
0,28 1,3053 0,0190
0,29 1,3243 0,0185
0,30 1,3428 0.0182
0,31 1,3610 0,0178
0,32 1,3788 0,0176
0,33 1,3964 0,0172
0,34 1,4136 0,0170
0,35 1,4306 0,0167
0,36 1.4473 0,0165
0,37 1,4638 0,0163
0,38 1,4801 0,0160
0,39 1,4961 0,0158
0,40 1,5119 0,0157
0,41 1,5276 0,0154
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BuiCOTEI NONMOPOB®
Halb MOBEPXH.

paBHoMbp. pexuma |

¥

PascTosHif NMOANOPOBH i

OTb TA6MUMYH. HAYANA| oTp cocknHaro

S li= | ropnopa

H : (BBILIENTEXK. )
1,5430 0,0153
1,5583 0.0151
1,5734 0,0150
1,5884 0.0148
1,6032 0.0146
1,6178 0.0146
1,6324 0.0144
1,6468 0.0143
1,6611 0.0141
1,6752 0.0141
1,6893 0,0139
1,7032 0,0138
1,7170 0,0137
1,7307 0.0137
1,7444 0,0135
1,7579 0.0134
1,7713 0,0134
1,7847 0,0133
1,7980 0.0132
1,8112 0,0131
1,8243 0,0130
1,8373 0.0129
1,8502 0,0129
1,8631 00128
1,8759 0,0128
1,8887 0,0127
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BuicoTH nmoanopoBs
HALB MOBEDXH.
paBHOMEBp. pexuma.

Y

H

0,68
0,69
0,70
0,71
0,72
0,73
0,74
0,75
0,76
0,77
0,78
0,79
0,80
0,81
0,82
0,83
0,84
0,85
0,86
0,87
0,88
0,89
0,90
0,91
0,92
0,93

Pa3acTosiHisi OANOPOBB —

| oTB TabnuuH. Hayana
1S
I H

19014
1,9140
1,9266
1,9391
1,9516
1,9640
1,9764
1,9887
2,0010
2,0132
2,0254
2,0375
2,0496
2,0617
2,0737
2,0856
2,0976
2,1095
2,1213
2,1331
2,1449
2,1556
2,1684
2,1801
2,1917
2,2033

i

otk cocknusaro
nojnopa
(BHILIETIEXK.)

0,"0126
0,0126
0,0125
0,0125
0,0124
0,0124
0,0123
0,0123
0,0122
0,0122
0,0121
0,0121
0,0121
0,0120
0,0119
0,0119
0,0119
0,0118
0,0118
0,0118
0,0118
0,0118
0,0117
0,0116
0,0116
0,0116




BricoTsl nofnOpOBE
Hagb IOBEPXH.
paBHoMbp. pexuma.

Pasctosinisi nmoAmnopos®s

i
H

Y OT‘bTaﬁflPE‘lH. HaYaNa| orp cochOHATO
T ﬁ nognopa
H (BBILIEJIEK.)
0,94 2,"2149 :
0,95 2,2265 0,70116
0,96 2,2381 Qi o
0,97 2,2496 0,0115
0,98 2,2611 0,0115
0,99 2,2725 0,0115
1,00 2,2840 0,0115
1,10 2,3971 0,1131
1,20 2,5083 0,1112
1,30 2,6179 0,1096
1,40 2,7264 0,1085
1,50 5 Eeh 0,1073
1,60 2,9401 0,1064
1,70 3,0458 0,1057
1,80 3,1508 0,1050
1,90 3,2553 0,1045
2,00 3,3594 0,1041
2,10 " 3.4631 0,1037
2,20 3,5564 0,1033
2,30 3,6694 0,1030
2,40 3,7720 0,1026
2,50 3,8745 0,1025
2,60° 3,9768 0,1023
2,70 - 4,0789 0,1021
2,80 4,1808 0,1019
2,90 4,2826 0,1018
3,00 4,3843 0,1017
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HecmoTps ma To, 4TO cTpouTensHast mMexaHuka 6ia-
ronapss paapabork® Teopiu yHIpyrocTH BB HacTosllee
BpEMS MOXETH CHHTATLCS CTOSLEI Ha TBEPAOMB OCHO-
BaHiM M JOCTATOYHO TOYHOIO ANS LIMpOKAro npumbHeHis
€51 Bb MHXEHEepHOM NpakTukbh, nons3oBaHie € NpH npoek-
TUPOBAaHIM THUAPOTEXHUYECKHXD COOPYXEHIH OKa3blBaeTCs
KpalHe 3aTpyOHHTENbHHIMB KU TpebyeTt O6O0NbIUOH OCTO-
POXHOCTH TNIaBHHIMB 06pa3oMb MOTOMY, 4TO 30bck oOHa
CTANKUBAETCA Cb TaKUMB OTLBIOMB TUIPOAUHAMHKH, KO-
TOPHIH BB HACTOSILEe BpEeMsl CNPAaBEANIMBO MOXHO Ha3-
BaTh HauWMeHbe pa3paboTaHHBIMB, a4 HUMEHHO, Cb BOIPO-
COMB O TUAPCAHHAMHYECKOMB [aBNEHiM I[OTOKAa Ha TBep-
noe thno.

KoneyHno, nsb storo He cnbpyers, 4TO oHa HMbB-
€Tb INS TUIPOTEXHHKA BTOPOCTENEHHOe 3HaveHie; 3gbch
SIBJISIETCS TOJILKO HOBOe ycrnoBie, MoBEPATbL pe3ynbTaTHI,
MOJly4YeHHEIE pacyeTOMb, INAHHLIMU ODLITA, T. €. PYKOBO-
IuTbcst HenpeMbHHO M npuMbpaMM CYIIECTBYIOUWUXDB CO-
CopyXeHil, KOoTopela okasanuck Bronubk oTebuanmuMn
CBOEMY Ha3Ha4eHilo W HaxXoAATCS BB YCHNOBisIXbE BeCbMa
6JIM3KMXB Kb pa3cMaTpPUBAEMOMY CHy4alo.

HeobxonumocTs Takoit MoBbpxkU OueBHUAHA yXe U3b
TOr0, UTO MOYTH BCh TIHMApPOAMHAMHYECKie pacyeTH Npu-
XONUTCS OCHOBHIBATh Ha DAa3fIUYHBIXB THIOTE3aXb, a NO-
TOMY M Ha NonydaeMble pe3ynbTaThl cibiyeTe CMOTPBTb
TOJIILKO KaKb Ha TNpHOMHKeHid.

BecbMa cnabas paspaBoTka pacueTHOM 4acTu I'HAPO-
TEXHUKM 3acTaBlisieThb Hachb HOPOXHUTL MU TEMB HEMHO-

ey 3
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NaoTuna Poirée.
PacyeTrd cnuyb.

r'MMDb MaTepianoMb, 'KOTOPHIHM HaMb Laid Hall¥ Npejlle-
CTBEHHUKH Ha »TOMB nonpuilbk, a ocobenHo Takie, Kakb
dpauny3ckie uHxeHephl Lagrené u Guillemain, uspbcTHEIE
kpoMb Toro cBoel BLIJAWIEHCcA NpaxkTUdeckod AIbATENB-
HOCTBIO: MUXDb u3cmbioBaHisfs, XO0Td ¥ He oTIUHabolliscd
0CcoBeHHON MATEMATHYECKON TOYHOCTHIO, UMBIOTH 0c0bYI0
uBHY TNOTOMY, YTO y HUXBL Ha nepBoMb mnanbk Owino
cTpemneHie c6nuauTh Teopild ¢b NMPakTUKOMH. ;

Beuny ®Toro Mbl CuMTaeMb BecbMa IOJIE3HBEIMB Bb
HacTosweMsb Tpyabk mnombcTute Th npiemubl- pacuyeTa, KO-
TOphle [alld BHILEYNOMSHYTHE HHXKEHeDPH Ans mnoBhpkH
NpoyHOCTH HBKOTOPLIXB yacTed pas3bopyaThiXbt IIOTHHD,
NpH 4eMb MHl Pa3CMOTPHUMDB TOJNLKO Tpu Haubombe pac-
NPOCTPaHEHHHXb Ha npaktuxkbh Tuma, a uMenno Poirée,
Ghanoine'a u Desfontaines’a *).

Pa3scMoTpuMB BepTHKaANbLHO cTosmyw crnully, uMbio-
myio Apb OMOpHEIS TO4KM, NMPHM H4EMb pA3CTOsIHIE MEXIy
HUMH oBo3vayumb vepesb k. [lpumems panbe, 4YTo moj-
TMOPHBLI T'OPU3OHTE BO3BHILIAETCS [0 BEpXHEH onopﬁoﬁ
TOYKH, U YTO Cb HHU30BON CTOPOHEl CHULA HE HCHBLITH-
BaeTb HUKaKOro HOaBlIEHis,

[TonHoe pnabneHie, ucneITHIBaeMoe cnuueit, 6yEeTH
1000A%?

i

, TAh A-—ToNMMHa cOMUL BL HalpaBieHiM nep-

NMEHOUKYIISIPHOMB Kb TEUYEHIIO, :
MoMeHT® ®TOro [naBleHi OTHOCUTENILHO HMXKHEHN
5 100043
OIIOPHOH TOYKU paBEHB e
Peakuiss I” Bb BepxHeil omopHoM Touk® paBHa
1000AA®
=6
*) Bb ,Kypch BHYTPEHHLHIXB BOASHLIXD CoobuieHiin® npod. ©.
I'. 36poxexka uMbeTcsi HOBONBHO NOAPOGHOe oOnKcaHie KOHCTPYKUiM
mnotvHb Poirée, Chanoine’a u Desfontaines’a, a noToMy Mel, He

OCTaHaBIIMBAaACE HA 5TOMbB BOHpOC'}S, npepnonaraemMs, HTO HUATATEND
BCErga MOXETDH 06paTHTbC§I Kb YKasaHHOMY KypcCy.

RGNt



Harubalowlit MOMEHTH BB chueniu w, Nexauembd Ha
I'Hyﬁlle']‘: Z OTBb MNOAMNODpHAro TroOpH30OHTa, BEHIPA3UTCH TaKb:

1000AR* 100072 2 100072
M= - ———— = h*—2%). . (4
W A F] 5 3 (h*—2%). . (4)

YTo6bl HAUTH maximum 3TOro
.. ® MOMeHTa, NpHUPaBHSEMDB HYJIO NpO-
H3BOJHYIO ypaBHeHis (A); nony4uMs:
4 :
: } h
Bt 327 =0, 1 orkynal z\a=iadeses
- n l/ 3

[loncTaBMBBL 3TO 3HaueHie 2

BB ypaBHenie (A), monyyuMb MCKO-

MBI maximum:

: 1000A%*
I y M=———,
Yep. 15. 9 l/ 3
Tax® Kakb cnuua umbeTs KBaspaTHoe chuyeHie cb

24
CTOPOHOW A, TO MOMEHT® MHEpLiM Ero paBeHb 12"

Ycnosie npoyHocTH CHHLBE NOSTOMY OyIeTdh:

< p_Ma_1000M 6 2000
Joeya A A

Takb Kakb BbCh CNHUDL AN BO3MOXHOCTH NErKHXDB
Cb HHMH MaHEBPOBB BPYYHYIO HE IOJIKEHD INPEBOCKOIHTH
naBkctHaro npentna, oxono SO ¢yHTOBB, TO caMo co-
60li CTAHOBUTCH OYEBMIOHBLIMb, NMOYEMY CMULEBLIS 3arpax-
IeHiss ycTpauBaloTCsl TONbLKO NPH HEOONBILIMXB [MOLNOPAXb,
He CBHILIE 3 METPOBb.

K® uucny BechbMa KpyNHBIXB HENOCTATKOBDL CIMIle-
BOro 3arpaxienis cnbayeTs OoTHECTH ero HeNOCTATOYHYIO
BOJOHETPOHULIAEMOCTb, YTO BB pPBKaxb ¢b HeBONbIIUMB
PacxoloMb IMpeiCTaBNseTb Oonbluoe HeynobCTBO, TaKb
Kakb HHOrfa Onaroiapsi ®TOMy . OKa3HIBAETCH HEBO3MOX-
HEIMB YAEepXaTb [MOLMODHEIH TODH30HTHL Ha TNPOEKTHOH
BrICOTH.

Bt camomb nbnk, o603HayuMb yepess

Boa0Henporuuae-
MOCTb CRHLLEBOTQ
3arpanjenls.



l—uMpuHy luenun Mexpy AByMs COHLUaMH, CTOSIIHMH
BEPTUKAJILHC,

h—BBICOTY TOpHM30HTa HHXHSATO 6beda Haxb GOL-
6eTOMD,

H-—-Bricoty nognopa,

@-—-Pacxonb 4Yepesb PasCcMaTpPHUBAEMYIO ILENb,

m—xoaduLieHTs CXaTish AN OTBEpPCTist Bb TOHKOM
cthukbt ¢b Hacapgkoil.

Ecnu M DPascMOTPUMB
ropus. Bep. 6. SJIEMEHTAPHYK 4YacTh LIeNH
Fs ey o dz, uaxomsimylocsa Ha Trny-
6unt z oTB mnoOANOpHArO ro-
pu3oHTa (HO BHILIE TOPH30HTA
HUXHArO 6reda), TO yBH-
IVMDB, 4YTO Pacxoib 4epesb

ropus. HuxK. 6.

4 ——
#0& ; Hee paBeHb mldxl/m.
%h YacTb W1enH, pacnonoxeH-
| ke Hasi HUXEe TOPU30HTA HUK-
Yep. 16. HArOo Obeda, 4acTh PacXolb

TakuMb 06pa30Mb MNONHBLIA pacXolb YEpPE3b pas-
CMaTpUBaeMylo LIeNb OKAa3LIBAETCS PaBHLIMB: '

H
g=mlfy/ 29z dz-+mlhy/2gH - mz,/ggg< g Py
O - &
Ecnu 0603HauMTL Yepeab A WIHPUHY CHOMLb, TO
Ha IMOTOHHEIH METPDB CIIMULEBOIrO 3ana)KﬂeHi‘Fl OKaxeTcsd
1
m menel, a NOTOMy MONHBIM pacxolb 4Yepesb ILIENH

Ha KaxXIblH TOTOHHBIK METPH €ro paBeHb:
ml o (2 N
0, =75V 20H (GH+H) .
I+ A 3 a
HMHorpa »Ta moTeps pacxola yepesb LIENU MOXETH

OKas3aTbCs OOJNbIle MEXEHHSTO pacxona, Dpe3yNnbTaATOMB
HEero sBIIFETCA HEBO3MOXHOCTE YAEDXKAThb HOEHOprIﬁ ro-

ey



PU30HTB Ha MPOEKTHOH BHICOTH, a MOTOMy XKenaTenbHO
Bo BCBXB cNyyasixb COHLEBOrO 3arpaxieHis nbnats BH-
lIeyKas3aHHyK NoBbpKy.

[Tepexons kb pascmorpbHito ycuniit, pb#cTByOIINX B
BE camod pepmbt Poirée, Mbl pomxHB pasofpaTh OBa pas-

JIUYHBIXBD CIyyad: OOMHB, KOILa 3aTBOPaMM AJS [IIOTUHBI
CIyKaTb CIHUE, APYroH, Korga i Tok xe ubnu cny-
¥Kath wuTH Boulé unu wtopsl Caméré.

[lpu criyueBoMb 3arpaxneHiu ¢epMy MoxHO pas- Pacnpegbaenie
CMaTpHBaThb Kak'h GaNKy, OJMHDB KOHEL's KOTOPOi 3akphm- YOI BD acTaxs
JIeHb, a Ha Apyro cBobojHHIA IBACTByeT® cuma BB Gigpuel [Poirepral

cayyat cnuuesoro

Touxkh [F—mepxueit onopb crnuus. Cuna sra, HopMalibHas aarpamoHia.
Kb HanpaBleHio CnuUb, Bb Toukbh [ pasmaraercst Mo
IByMb HaIlpaBli€HiSIMb—Bb CTOPOHBL! OMNOPHEIXL TOYEKD
A u B. Usb ueprexa 17 sicHo, uTo 1o Banpasnenio KA

: nbicTByeTs pacts-
;\‘ JeHie, a Io Hanpas-
1N neuio K B--cxarie.
Hanbe, atn cunel ye-
Pes3b LINIIB K ITOALIH-
"HHKH TepefanTcs
dnonbeTy, Ipu 4eMb
BHOBb passfaraioTcs
Ha TOPU3OHTANbHHIA 7
Y BEPTHKAJbLHEIA CO-
CTaBNS0MLis.

i
!

: [opHU3OHTANLHES
| CHNBl CKNAOHBAaOTCS
]

TR LN W COBUTATH (epMy
Bb CTODOHY HUXHSTO Obetda. Beprukanbubis nbicTByOTB
Bb OGpATHBIA CTODOHLI BEDPXOBasl CTPEMMUTCS TIORHSITH
noagepMeHHEle KaMHH, a HU30Bas pasnpobuTh HUXb.

[Mpumemd nna panbHBHAWNXD BLIBOLOBL CibayioLlis
ofosHayeHisd. ;
H—pBricota depMsl, cuuTas ee oThH HHUXKHEH OCH A0

BEpPXHEN YIOPDHOM CBSI3H, Ha KOTOPYIO ONMPAIOTCS CIHLH.

e A



m— yrny6nexie ¢nionbera, BB KOTOPOE CKNajblBa-
OTCcs (hepMbl, Npu 4YeMb OyleMb CYUTATh €ro OTbh HHUX-
HEH OMOpPHOH TOYKM CHMLIBI 0O HHXHEH OcH (hepMEI.

P U Q—BHICOTH TOPH3OHTOBD BEPXHATO M HUMKHATO
6beoBs Halb GnonbeToMsb.

o-—yrof’b, NOLb KOTOPHIMB CIMLBE HAKJIOHEHH Kb
BEPTHKAIIH.

f8—yrons, cocTaBnsieMElH nepeaHAMs Pe6pPOMb BepMHI
Ch BEPTHKalbIO,

Y—yrons, cocTaBnseMelii piaroHansio depmu KB
Cb BepTHUKANbIo.

[lonHoe DaBneHie, UCNBITHIBAEMOE CIULEN, OY4EBHUIHO,
paBHO (4ep, 18)

r’—¢’

2cos%

MoMeHTBh 3TOro jHapBleHis OTHOCHTENbHO HHXHEH
OMOPHOM TOYKH cnuubl 6yNeTb:

2 2

Pl =y g2t lgites py—gP
2cosx  3cosx  2cosr 3cosx 6cos’a’

IObna ero Ha mMoyHOe HaBreHie, MOJyYaeMb TOUYKY
NpPUIIOKEHIA BToro nocnbausAro, uMnM Takb Ha3bBAEMbIH
»UEHTPD HaBJNIEHIN“, a WMEHHO, pa3CcTosiHie STOH TOUYKHU
OTb HHXHEW OMOPHOW TOYKM ChNULLl ByNeTh:

cosa P —q®  3cosa(p’—q7) 3(p+q)cosx”

X\ p’—q® 2_0052’.;_p3—q3 Pt

~ Yrobwl HalTH #aBneHie, nepefapuieeca Bb Toukh F,
3 3
)

ﬂ"E,nI/IM‘b MOJTHBIA MOMEHTDB gl
6cosia

Ha ONHHY CMULE, paB-

H—m
Hylo ——_ -, 1 BB pesynbTaTh MONyYuMb MCKOMOE AaB-

JIEHIE:!

Pl cose iy pP—qb £
- 6cos*a H—m_'é(H——m)c;s‘;_‘@'

=78



[TocMoTpuMb Teneps, Kakoe pnbicTBie NpPOM3BENETH
3Ta cuna ¢ Ha odepmy.
B3siBb MOMEHTEHI

&

MBIXB €10 ONOPHEIXB
ropnq HHK.6.  Jy Deakuifl OTHOCHUTENb-

e e e ————e
———+——+———  HO Touku A, mony-

=\
b5\ T T YHMB LU BEPTH-

=zs=m - -\ 4———  yanLHOW peakuid Bb

.............. A CHJIBl ¢ U BHI3bIBae-
'
'
'

[ N, Touxt B BhIpaseHie
: . AG
Wy _Z:"' = : AB—
2 AT
ey = H(tg3+tg7)-
C+® npyroit croporst AG = CFE  CI. CE = cga;

CI=AC sina; AC:=H(tga—tgp).
TaxumMs 06paszomMb:

pie AH R ‘
Afr— ~ . —tgd)]|.
=i 1—sina . cosa(tgx —tgp)

M BepTHKanbHas peaklis BB Toukb I Bupasutcs cnk-
ILyIOILHML 08pa3oMb:
@ —g")[1—sina cosa(tgr—tyP)| o
6 (H—m) cos’a (tgB-tgy). .~
Dty cuny 4 cnbiyeTs NMpHHMMaTh Bb PacyeThb NpH
noebpxbh MPOYHOCTHM HHUROBOTO LIMMNA M TOAIIMITHUKA.
Yto6b HaWTH BEpPTHUKAJILHOE, BHIpLIBAlOllee ycuiie
Bb Toukh A, BO3LMEMB MOMEHTH OTHOCHTENLHO TOukW B;

BEPT. peaKLu;{ =

TMONy4UMB!
i 0. BK

BoIpHBakiee ycunie Bb Toukb A == —— 1B

= CE —-CD; CE = &%L; CD = CB sina; CB — H (tga-

BK =

- tgy). Takumb 06pa3OMB!
H

BK = — [ 1—sina cosx (tga-+1gY) -‘
cose |

M =1 (b T



(e hovs e

put = brAv,

Pacnpeataenie

(P*—¢®)1—sinucosa(tgat tgY) N
6 (H—m) eos’a(tgfs -Hg»t‘{)

Sty nmocnbndiolo cuny cnbayers anHnMaTb Bb pac-

M BHIDHIBAIOHOIEE yCHJ’UG*

yeTb npd nopbpxbh NPOYHOCTH BEPXOBOrO MIWNA K MOA-
UIMMHAKA, a TaKXe H MoAdepMEeHHaro KaMHsi Ha BEIPH-
BaHie U3B OCTAJIbHOM MacChl KIanKH.

YTo6El MONYYHTL BENIMYMHY CHKHUMAOIATO YCUIs M0
nanpaeneniio B, pnocraTouHo suipaxedie (1) paspbnuts
Ha Cosy.
Bripaxenie (Q), nbnenHoe Ha cos [, macTb Benu-
YWHY pacTSrMBAlOWaro yCHIs Mo HanpasneHiio EA

®opmynsl (1) 1 (2) 3HAYMTENLHO YIPOCTSTCS, ECHU
Bb HHXb MONOXHMTE [3==0, T. e. NMPHHATb, 4TO NepenHee
pebpo ¢eprbl—BepTHKanbHo. TOrga MONyYyuMb:

B r—g
. peakui = 1).
BEPTHK. peaklis Bb & (Hm) gy (19
BHIpHIBaoliee ycunie Bb A ==

_ (@*—¢®) [1—sina cosz (tgat-tgy)]

6 (H—m) cos’a tgy

Ecnu yrael 2 4 Y—ZROTNOJHHTENbHEE, TO fy% LGy —
=1 wunu cosz==$inz - tgy, a cnboBaTENEHO BHIDAXEHIE
(2’) oOpaTUTCH BB HYyNb, & BbIpaXEHie LN cxMMaplaro
ycunis no piaranann IZB ofpatutcs Bb cnbmyoulee:

3 3) 3 3
D AR AR 0D S
6 (H—m) siny 6 (H—m) cosz’

To ecTb MH fIOJTIYHHUJIH, HTO ycume CO Bb 3TOMDB CNy-
yah nepeaaeTcs NMONHOCThLIO Mo HamnpasneHip giarananuy EB.

Korna sarBopaMu ans mioTHHBL Porée cnyxaTb

R T 2

YCURiH BB YACTAXB 11pre Boulé mnu wTopsl Caméré, depMbl HaxopsiTcs Bb

MopasiiiPalnge L 5o rike HeGmaronpisiTHEIXb YCNOBiAXBL, 4YbMb, BB MNpendl-

caysat, Koraa 3a-
TBOPAMK CAYHATH 1y

meMb cnyqa”ls 3abch YKe BCE IaBneHie BORLI nepenaeTcsa

wutsl Boulé wawHa depMy, M nepenHee pebpo esi, IMOABEPHKEHHOE HEro-

wrops Caméré.

CpencTBeHHOMy AABJeHilo BoAb, KpoMk pacTArupaoaro
ycunia nonydaerdb elle MBCTHbIA H3ribh, a MoToMy BooGLIE
depMel BB ®TOMB chay4ah nomxusl 6bITh Topasfo conupHbe.

U lop L



CoxpaHsasi npexHis 0603HauyeHid, HaXOZMMD, UYTO BB
pascMaTpHBaeMoMb ciiyyah nonHoe faBreHie BoAbl Ha pepMy

p—q’
paBHO — cosﬁ: P1-

Yrto6sl HaHTH BEPTHKANEBHYIO peakuio Bb Toukb B,
BO3bEMEMD, KaKb M MPEXAE, MOMEHTH CHI'b OTHOCHTENBHO
TOYKH A, TIONy4yuMb (4ep. 1@

-4
BepTHKaNnbHas peakiis Bp B = QIAB*GA'

m_ _ pteatg m
cosf3 3 (p+ q) cosf cos3
p’+pg+q’+3 mp+3 myg
i 3 (p+q) cosfs
p*—¢° + 3m (p*—¢’)
6 cos™
AB = H (tgf3 + tgy), a notoMy BepTHKan. peakuis
S 3 2588 02
BBB*LQ +3m (p’—¢’) o e T R -

Ho AG = FG +-

bR

6H (tgP - tgy) cos™B
e it Cxumaloliee ycunie
TN | 1o HanpaBneHilo piara-
RS ) ! wanun EB nonyuntcs,
e ‘.(;'i OUEBHIHO, U3 BEIPAXKE-
\ |/ | i Hisi (3) yepesb nbrnenie
Tz st imeaNt il ero wa cosy.
/ /i ' i BripriBaloliee ycunie
: B s Bb A HaxoOMTCS TaKkb-
,‘;W_,__.——,/)/ Xe Kakb M Tpexne;
Yep. 19. MONYYHUMB:
9,. BD
AB

Ho ¢,. BD=1¢,. AG—¢, AP; AP— AB sinfi=
= H (tg8 -+ tgy) sinf.
r—q° .
@, AP = - - H {tgp -+ tgyysinp.

2 tasly

e

BLIpHIBalOllEe ycunie By A4 :
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Hraxt BuiphiBaolee ycunie Bb 4 —

P—g*+3 m @—q") p—¢
t e el S ()
6 cos’B. H (t9P3 + tgy) 2 9B @)
Bripaxenie (4) nmokasslBaeTh, 4YTO BHIpHIBAOLIEE YCH-
Jlie PaBHO CKHMAaOILEMY (TOXe BepPTHUKAIbHOMY) 3a BBI-
YEeTOMD BenHuMHBL L _Z-Q i
Ipu ﬁ:006a YCHUTIisl CTAHOBATCS paBHBIMH MEXOY
cob0oi, mpuiyeMb BeNMYMHA KaXOAro U3b HUXDB OyAETh:
p*—¢® + 3 m (p’—¢°) :
6 H tg"" '

ConpoTuBaeHie Bcb BHiIenpuBeneHHBIE pACHETH CIpaBeIMBL TONTbKO

epmbl BB NORe- g1, ToMT, cnyyad, ecnu depMa Monh BNiAHIEMD TOATOpA
PEYHOMD Hanpas-

o HE KopoGHUTCS M HE MepexalinBaeTcsi, a MOTOMY BO M36b-

KaHie 3TUXDB sABIEHIN depma nomxHa obnajaTe JocTa-
TOYHLIMB CONPOTHBIIEHIEMB BB IONEPEYHOME HANDABIEHIH,
NEPNEHAUKYNAPHOMB Kb NIOCKOCTH ABHCTBiA Tonmbko uTo
Pa3CcMOTPBHHBIXD CHITB.
Cobnionenie aToro ycnosigs HeobxomuMo elle To
3™ APYFUMBb MPUYHUHAMDB: BO BPeMs MaHEB-
PTL) x pOBb, CBA3aHHLIXB CBH MOAHATIEMDB HMAM
= oniyckaHieMb depMel, sTa nocnbausis va-
XOLUTCSI Bb yCIOBiSXB 0alik, mnexaulei
Ha J[BYXb OlOpaXxb W MOOBEPXEHHOMU
nbiicTeilo cobcTBeHHaro Bhca.
Ons 60nbliedl HATASOHOCTH pas-
2 T CMOTPUMB (QepMy CYHOXOOHAro OTBEp-

,1,'.--.5_“_-. | _jA8T e 4

Yep. 20. ctist Ha pbkk Sadne’b.
Pebpa es umbioTs kopulToobpasHoe chueHie cb
60mmX Somm

paambpamu S (uep. 20).

MOMEHTH HMHEpLIH DTOT0 CBYEHis OTHOCUTENLHO OCH
X X paBeH®:

0,03.0,06%—3,024.0,0483

Jxx = 3 = 0,000000319 ",
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Bbch moronHaro MeTpa pefpa paBeHD:

p = (0,060 + 0,048) 0,006.7800 = 0,000648.7800 =
= 5,1 xunorp.

Onuua kaxnaro pebpa paBHa 4 MeTpaub.

TakuMb o6paszoMb, ecnu pebpo depMbl pascMaTpu-
BaTh Kaxkb 0aliky, cBOGOOHO JNeXallyld Ha IBYX® ONOpaxb,
To HaubONbLIiK Nporubs ed BEIPA3UTCS TaKb:

Fis 5 plt s 5.5171.256__ syl
=t 384} P 384.2}00(),000‘000 . 0,000000319 ~
— 0,00264 wmertpa.
Hauboneliee HamnpsikeHie maTepiana MONYYHUTCS MO

dopmynk:

Mz  pP 0,03 _ . KB
= J T 8 0,000000319 7 mm®

Ho na pebpa nepeaaetcs kpomb Toro mheh rone-
peunHb. BB BUAY 3aTPYAHUTENBHOCTH TOYHO OMNpPenbiauTh

dEeElT ..

BIlisIHie 5TOM H06AaBOYHOM HAIPY3KH, MOXKHO Chb 3allacoMb

NPUHATB, YTO Kakb NPorubb, TaKb W HampsikKeHie pebpa
OTB 3TOr'0 YABAUBAIOTCS, TaKb HTO Bb PA3CMaTPUBAEMOMDb
cnyyat cnbryeTs nNpuHaTh Haubonbwiif nporu6n [ pas-
HeiMb 0,00528 MeTpa, a Haubonbluee Hanpsikenie K pas-
HBMB 1,8 }:4%’1_ Hanpsxenie »To, camo mno ce6h He-
Gonblloe, Bb AaHHOMB clyyah mNpHM YacTHXB TONMYKaxX®b
W COTPSICEHIsIXb, KOTOPHMB HeuabbkHO mNoaBepraetcs
depMa npu mMaHeBpaxb, npiodpbraers ropasmo Gosbliee
3HaueHie, a nmotoMy depMa HOJKHA HenmpeMbHHO COCTOATH
HW3b COJMOHOW IKECTKOH paMbl, CHOCOOGHOH BHIEPKATH
BCEBO3MOXHbBIE yAaphl 0e3b 3aMBTHHXBL BB HeH gedop-
Mamuin

Ho 3nbch Bo3HMKaeT  Apyroe HeynoO6CTBO: TaKb -
Kakb (epMbl NDH OMYCKaHIM JIOXKATCS ORHAa Ha [APYryo,
To, 4yBbMBb oubd Tonue, ThMb Gonblie npuxomurca nbnaTe
yrnybnedie Bb ¢monberh, a cnbioBaTeNbHO YBENUYUBATL

Sl P



WHTe Chanoine’a

HXB BHICOTY NPH TOMBb-Xe noanoph; yBenuueHie BLICOTH
BneyeTh 3a coboit M yBenuyeHie Bhca, a cnbaoBaTennHO
W HalpsKeHil MpH ONycKaHiM U NONHATIH, HE TOBODS YXe
0 3aTpPYNHHUTENBLHOCTH MaHEBPOBBL Cbh HUMH. Bb BUOy Ta-
KHXB NPOTHBOPbBYMBEIXD TpeboBaHid Jiyylle BCero Mofb-
30BaThCSl THMAMH YK€ CYL[ECTBYIOIIUXD GEPMB U TONBKO
noBhkpsaATb HXb Ha NPOYHOCTHL BB KaXIOMb 4YacTHOMDb
cnydab.

He octanaBnuBasicb Ha KOHCTPYKUiM wHToBL Gha-

BY npuMEHeHIM WXbnoine'a, MBI nocTapaeMcsl BHISICHHTL ToNbKOo Haubonbe

Kb CYA 0X0AHLIMD

OTBOPCTiAMD.

BuicoTa rpebhs
WHTOBD.

Ba)XXHLIE BOMpPOCH!, CBS3aHHHIE Cb MPOEKTUPOBAHIEMB 3TOH
CUCTEMBl INS 3aKpHITIS CYNOXOOHHIXB OTBEPCTIH M BOXO-
CITUBOBb.

PaacMoTpuMb cHauana npumbHenie wwurtors Gha-
noine’a Kb CyROXOAHEIMB OTBEPCTISIMb. _

Korga muThH CTOATS, TO BEPX'B HX'b HOMKEHD NOXOIUTE
LO TOAropHaro ropuaoHta. Bt camomtb abnb, ecnu-65 Mbl
cabnanu uxb Boille, TO 6€3b BCSKOH NOJb3bl YBEITHYHUIIH
6vl pasMbpbl  TIOLBEMHBIXB MEXaHW3MOBB;, €CIU-Obl MH
cabnanu uMxb HUXKe, TO uYepe3db rpebeHb HUXb MOCTOSIHHO
nepenusancsi-6bl CIOH BOALI, KOTODPLIM HE TONBLKO MNOIMEL-
BaN'b-66 GnionbeTb, HO M MOI'b-6bl CTECHATH MONXOANB CY-
IOBBb Cb HHM30BOHW CTODOHBI MIOTHHBI Kb UUIO3Y; Kpomb
Toro, Bb cinyd4ad yTHnH3auin BomoCnMBa NJIsi POMBILIIIEH-
HbiXb UbBNel, nonyuyanachk-6b NoTeps ABUXKYLIEH CHUIHL.

CochaHie WHTH He HOJKHEI MAOTHO MNPUMLIKATH
OOUHDB Kb OPYrOMYy: 3a30pk MEXAY HUMM HOMKEHD OHIThb
XO0TA-0b YK€ TMOTOMY, HYTO NPH TONHOMB NPUMLIKAaHIH Ma-
nbitlnee uckpupnenie ogHoro wuTta cabnano-6el 3aTpyA-
HUTEJILHHIMH MaHeBpbl b cochaHuMu wutamu. OOLIKHO-
BEHHO 3a30pbl ®TH OBNalOTL C¢b T4KUMb pACYETOMD,
yTo6L CyMMa pacxoloBb 4Yepe3db HUXb Oblla-6bH HEMHO-
FMMBb MeHblle MEXEHHAro pacxona phkH,

Taks BB nnotuHaxb BepxHeil CeHbl KaXabi npo-
MexyTokb cabnanb BB 0,10 MeTp. wupuHbl, a Ha loHHB
Bb 0,05 Merpa.



Bb cnyusab, ecnu-6nl oKasanoch, YTO MPHHATHE
NPOMEXYTKH CIHIIKOMB BENIMKH, TaKb 4TO MPOMYyCKaiTh
pacxonb 6onblle MEXEHHATO, HXb MOXHO YMEHbUIUTS,
HabuBillM BAOJIL LIMTOBL Cb KaXAOH CTOPOHH! IUIAHKH.

IOnsa onpenkneHia pacxona MNPOMENXYTKOBB MOXHO
BOCIIONL30BATLCS [IpieMOMb, KOTOPHIHA O NpUMbHEHB
npy pascMoTpbHiM Borpoca 0 BOAONPOHHWLAEMOCTH CIH-
LIeBOr0 3arpaieHis.

Ulupuna wMTa L0 U3BBCTHOH CTeneHH NPOM3BONLHA
Y 3aBUCHTDH KaKb OTDH TMNPUHSITOM KOHCTDYKLiHM, Takb U
OTH MOLBEMHOH CHIIbl, KOTODOW MOXHO pacnonaraTb MNpH
MaHeBpaxb.

Ha Bepxuent Cenb
LIHTaMb Bb 2 MeTpa BEICOTH JaBany WMPHHY BB 1,30 MeTpa

» ” 3 » " ” ” n 1Y20 ”
= » 3,83, 5 z d AL 00l
Ha Saténe’t

IQUTAMB Bb 3,62 MeT, INHHH faBany WUpuHy BB 1,10 meTpa.

TakuMBb 06pa3oMb MH BUIHUMB, YTO LIHPHHY YMEHbL-
liajyy Cb YBEJIMYEHIEMB BBICOTHI, KOHEYHO AJI TOrO, YTOOH
yMBpHTL cTaTHYecKoe Ha LUMTH JaBleHie, NponopLioHaNb-
HOe NpOM3BeAEHil0 LIMPHHBI WKTa Ha KBaApaTb €ro Bhl-
COTHI.

LIATH CYHOXOAHBIXBE OTBEPCTIM HUKOrAa He OOMKHBI
BpallaTrbcs caMu cobol NpH MOBHILIEHIM TOpU30OHTA, Takoe
UXb BpallleHie MOXETDH MOBJIeYb 3a coB0l0 OYEHb MHOTO
neyanbHEIXb M HEWKENaTenbHHXDb MnocnbacTeil: BepxHii
6bedt MOKETH 06MenbTh, @ HUXKHIA HABOOHUTLCS; MOXETD
o6pa3oBaTbCs CHJILHOE TeuyeHie, KOTOpOe MOAXBATHTDH MAY-
Wisg cyhia U pa3o6beTh HXb O MJIOTHHY; CHUIbHBIA MOTOKb
BOAE MOXETH OTOPOCUThL Kb IMNOTHHE nexauiie wa nub
BepxHAro 6neda orabnbHLlE KaMHM WM OpYyrie NpeiMeThl;
9TH nocnbaHie, OCTAaHOBHBLIKCE OKOJIO CTOEKD PaMHl IIUTA,

et

LLupaHa WHMTOBD.

NonomeHie ocu
BpauteHia wura.



nombwawTs 3aThMB ONYyCTUTHL ILHTHE BB CTOSHEE MOJIO-
XKeHie.

Beero storo MoxHo u3bbxkaTh, PacnoONOXHWBL MpH-
JWYHEIMB 006pa3oMb OCh BpallleHis wWMTa,

rop. sep. 6. PascMoTpumM® 0T-

IBNBEHBIHA LWKHTE Bb
CTOSIYEMD TOJIOXKE-
Hid, mpHyeMb 0603-
HaYuMb 4YEpe3b:
H —ero Bepru-
KanbHYIO HpoeKlilo,
o — yronsb, co-

CTaBJIEMLIH UMb Cb
J BEPTHKANLIO,
;,‘\'Hep. 21, U—TOJNLUHHY BOJI~
HBl, lepenuBallieics 4Yepedb ero rpebens,

Ji—BEICOTY TOPU30HTA HUXHArO 6beda Halb MOAOLI-

¢

BOM LUUTA.

[asnenie Ha ONMHB NOTOHHHINA METPH HA NMOBEPXHOCTH
LiHTa Cb BEPXOBOH CTOPOHBI, OYEBHAHO, paBHO (uep. 21):

1000

MoMeHTH STOro [JaBJi€HiIS OTHOCHTEIIEHO MNOLOLIBHI
HIMTa pPaBEHB.

1000
M= 2 -1 3u).
6 cosQaH (L )
IaBnenie ¢b HMB30BOM CTOPOHL HA TYXe LIUPHHY
muTa paBHO:

sl
- | I
'

20087

MoMeHT: 3TOTQ HABINEHiS OTHOCHTENBHO IONOLIBHI
muTa 6yneTs:

1000
arr 8
M == h.

e s



PapHopbiicTByouiass naBlieHil Ccb BEPXOBOH W HHU-
30BOM CTOPOHH OyIETH!

PRXHL NS00, 'H(H+2u)wh9].

2cosa |
PazcTosiHie TOYKM TIpUIOXKEHIsT 3TOH paBHOLBHCTBY-
oWed OTh MONOWBH MWUTA O6yLETH:
_*][‘iM/___ ]l H?(H 4 3u) —h®
P P" " Bcosx H(H- 2u)—h -
TakrMb 06pas3oMb, LN TOro YTOOB HE MOFJIO NpO-
M3OHTH TNpOH3BOJNILHOE BpalljeHie IUHMTOBEB, OCh BpalleHid

A=

HXBb OOJIXKHA OTCTOSATH OTH MONOLBH UXB Ha Pa3CTOSHIM
no xpatHed Mbpb paBHOMB HalgeHHONW BenuMuUMHB A.

Kasanock-6vl, uTo BOnpoct phlieHb, HO Ha npak-
TUKD BO3HHKaeTH 6oNblloe 3aTpyiHeHie BB onpenblexin
TOYHOW BENWUWHH /i U .

Bt camom®s mknb, moctaTouHo cibnaTh ONMHDB 3Ha-
YHUTENbHBIH NPONYyCKB BOAH YEPE3b INIOTHHY, YTOOLl XOTH
Ha HbBCKONMBKO MHHYTH TPOMU3BECTU TOBHILIEHIE TOPH30HTA
CBb HU30BOH CTOPOHBI IITOTHHEL.

Yto KacaeTcqd HNO BEJIHYMHHl #, TO HEIbL3s HE CO-
3HATHCS, 4TO, KaKb Obl aKKypaTHO HU ObUIO pacYyMTaHo
OTBEPCTie pPEerynupyouaro BOROCHHBA, He MOXeTbh OhITh
OaHO TOJIHOW TrapaHTiH, YTO TOJNIIMHA CIOS NPOTEKAIOLIEH
4yepesb HEro BOABl HUKOTrJA He NPEB3CHAETH HaUOObIIYIO
PacyeTHYIO BENUYHHY.

Btb Buay Takoil HeonpenbneHsoctu Bompoca Lagrené
corbTyeTs naBaTh A Haubonblioe 3HayeHie, KOTOPOE OHO
BOOOIIE MOXeTh MMBTh, T. €. NpuHATh kb — H. :

Torpna Boipaxenie mnsa A obpartutcs Be cirbaywoiee:

e e

D CoRa I

[lpyruMu crnoBamu, Bb ®TOMBb chydabh, xakoBo 6wl
HM 6ni7lo #, paBHOABHCTBylOIlas HOaBJIEHIH Cb BEPXOBOH
¥ HU30BOM CTODOHH BCEr'Aa MPOXOAHTHL YEpesdb CPENUHY

i g7 e



Hakubns mguTa.

wye, Ha srod ewoork Lagrené o poRoMoHOyST: 7an-
MOMACAT: OCE ERALEHIN IN¥TE BRE SFI0MDNHGLEE rmsp
CTiswn, bpTRENenan puoR conbrh coHOKeE A SASTHE
Ha pruaxe Dopspck Ceoob, loagk p Mapz:, -o5i obza-
py:unac: v npaxTHEb HOCSKOSHMOCTE BTOre  FoloEls,

TaWlk KAKZ: BOIBELULTHIC OCH BPallIHIs Ak 12 NITAHE GH-

Ta CGUEEEINCH A OETR I o

Horpa iOHTE SCTOHTR, YNXRSACE SE020 HHEHEA fa-
CTHX Bl IDQPCI=, DHL NPDHISCAHTL  CHUMSOIIES  YIHnid
Ha MCGOKOCE H ZTHTATHELALLLE: YoXmie Ha SaMy. 3TH ZES
yCP: (R I R R TS R L I L SEGHCHMIC T L WA, CHRTE
BISICHAIG LIHTCMBL ©h BCITHHANER. ToHHC TaKHI 0Tb
BTCID ¥l FRIMIH L W RMIEHE, PR LIRS EDE s
CaMUME HTOML, TAKE ' DTIEMBEEMY CT0 HACTARH.

Moatody Beodxagads 2RACHETL, NPH 2Aknds ¥k
NPGHSEINETS NAMERTRE Juronine pasapentacHic yoaning

DBCEHASHER ©epdas

ﬂ.—-:_-'":I.-'I'I.: COCTRIANEAMEN INHTOM R S5 HCFT:{H:-?IHE!K"
Bb OTGEHCML NONMESEH,

J— 3Tonk, 20fTARNAEMER  NGAESESMT Sh 62T
Karl=k: [[1F CTor-nE Nonsae i T,

I — BopTHRANLHYE Tpoeklin GHTS BT CTOATSMT
NoTIEHiE JiH,

FA— HHY (TR pannyag A

R

£ - NPMELLEOR ©h DEOCHOCTE  LLHTE  NAERSuis,
NepEIENNeacd Y333k 00k EPALLSAIT 111TA,

& [=e IR B e I mEEC:g l';::' no ||:_:_|||_'-;'._:1_||:||'i'r_|
nopwoca LALF

T cooTaEmARLLYD pannsnia S CEHCTANEILYE o
mnexsoTH pake O,

¥ TOOUENY OEENUBIMLCHCE EONEE [Mop. HE

Pasceniovas neawssgrbaid onyeed, xorga mETh
He HMCOHTEEASTE CF HHEIGREA CTHRCHE HWHAHGTD ISETS-
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Hig. YTo6Bl MONy4YMUThb BHIPAXEHIE MOMEHTa MONHAro na-
BlEHIS Ha WUTH OTHOCHTENLHO mopowsel ero A, JocTa-
TOYHO Bb [IPUBEINEHHOMD BhIlie BhIPAXKEHIH:

Yep. 22.

M—M’fggg% [IP (H+3u)—h3]
npuHATE b =0, Torna MoNy4HMb: '
1000
66054
Ecnu och BpalneHis wmuTta nombmeHa Ha cpeaudb
€ro [JIMHH, JaBlieHie () BbIPA3UTCA TaKb:

H? (H + 3u).

2N OO0 o __ 2cosa 1000 .,
Q=7 g oo H* (H+3u) =~ — - H* (H~3u),
HAH
1000
¢ 3cosa PR ST

Pama OB BB CTOSYEMB MOJIOKEHIM OBLIKHOBEHHO
COCTaBNSIETh CBb BEPTHKANLID Yrons BB S° BB CTOPOHY

— g —



BepxHATO Obeda. ObnmaeTcst 10 mns o6yervyeHiss yCTaHOB-
KM TIOKOCA BO BPEMS 3aKPHITISI MIOTUHH, TaKb KaKb Bb
BTOMB Cllydah LEHTPD TSXKECTH 1HUTa OKAXKETCS BhILIE
[0 TEYEHII0 HMXHEH ocu B BpauieHis paMhl ;

Benuunuer AB v OB soipazuMb uepess o4 U H,
TIOJTYYHMB!

P I G e,
2 cosa c0s5° 2.¢085°°

Benuuuua BI) onpenbnsiercs Takb: OTIOXKHUME CHa-

yana oTb Toyku D Bennuuny BC = OB; ua stoMb pas-
CTOSIHIM TISKETH PaMa, Korja LUTH YIOXEeHD Ha (rioa-
6eTh; OTKNajblEaeMb  3aThMb 0oT®H Touku C pascrosHie
okono 0,50—0,60 meTpa nns nowblueHis pedxkd ¢b NAT-
KaMH, [ONyYyuMb Touky [) — Hayao ynopHo#l KOopo6KH H
Touky onopdl mopkoca. Ecnu pgnuny CI) obosnauuMs ue-

pess 0, TO MONy4YUMB:

T he L L

=08 - 2¢0s5°’ il 26035° ics

Kpomb TOro UMbeMD: w}\}( f c’/
OB . oSy W} \ f:;ffl

B D%, Sin (BEssH
1202071 ///j

1 5
tgﬁ‘" 085°+g5 +H

3ambTUMB manbe, 4TO, €CNM MHl NMPEANONIOXUME, YTO

“-4

iﬂ" C

yronb & uaMbHsieTcs Takb, yTo mpoekuis muta H octaer-
cq MOCTOsHHOM, M Touka A ocTaercs Ha TOMB-XKe MbBCTh,
To TpeyronbHukbs BOD ue mavbHUTCSH, HO TOJLKO mepe-
mbBcTUTCA TMapajyienlbHo caMoMy cefb, cKonmb3st no ocHo-
panio AD. ‘

Orcrona cnboyeTs, 49TO, KOrha HaHBl BEICOTA HOI-

nopa H u BHicoTa ocu BpaLU,eHiH 'E', TO STI/Il\g'}: CaMBIMB

HaHEl yXe HaKNOHB W ANMHA, Kakb paMel, TaKb W MOJ-
Koca, ¥ BMECTh cb yrnoMs o M3MBHSAIOTCA TONBKO [NNUHA

wuta ! w TonmuHa nopora ARB.

=P —




O6paTuMcsi Tenepb Kb HOABIEHIO §) ¥ HalgeMb BEHI-
paxeHis ero coctasnsowuxb S u 1; nonyyums:

G 05 @+5) i, c0s(24P)
QjS_in (BE55Hf Sin(3—5%

BeraBnsis B 9Tu BHpaxeHiss BMbcTo ¢ HalzeHHYIO

BHILUIE €TO0 BEIWYHUHY, TOJNYYUMB!
1000 H (H + 3u) cos (&~ 5°)

3 Sin (§ —5° cosa
1000 H (H -+ 3u) cos (% -+ 9)
3 Sin (B— 5°) cosx

B® obouxb BTHXDB BLIpaXeHisxb nepeMbHHOW $B-
NISAETCS TONbKO @, nMpu dYemb maximum 7' u S, oueBus-
Ho, UMbeTs Mbcto npu o = 0. [lpu yBenuuenin a Benu-
yunel 7’ u S cHayana yMeHbwamoTCcA ﬁp 0, moToMbL CTa-
HOBSITCH OTPHLATENLHEIME U HAKOHEUb npu & =— 90° obpa-
wanoTes Bb OE3KOHEUHOCTb. |

BupuBawomas cuna T, nbiicTBylolwas BB MIOCKOCTH
paMel, paBHa HyNoO, Korja a+5:90, WU a:90°—ﬁ;
Bb ®TOMb ciydyal mopkoch HopMaleH® Kb IHTY, U Bb
pavMbt He 06HAPYXUBAETCS HUKAKOrO BEITSTHMBAOIANO Ha-

T

NpsiKeHis, HO 3aTo ONMHA ! == ——— T[IONy4aeTcs O4YeHb
coso

GonblIol, a 3TO HEXENaTeNnbHO, TaKb KakKb TMpHUAeTCs
uMbTe nbno cb odeHb ANMHHEIMKA pe6paMH ILUTa, Hoji-
BEDXEHHBIMY 3HAYMTEJILHOMY [aBJieHilo.

UTo6H 03HAKOMUTLCS Jy4Ue Cb STHMb BONPOCOMD,
BO3bMEMDb YMCIIEHHEIH NPUMBPS. '

Buinie Mpl MMbnu BolpaxeHie
122 20 2b
S L P R s e
el i

Mpumems H =— 3,60 wmetpa u b = 0,50 wmerpa;
HONYYUMD
tg3=1,369 u = oxkono 53",

2801 42~



Ecnubn =90 5 To a 6binb 6l paBens 37°.

N AfMHA muTa Bblma-fin) = AR — 4,507
oegel TR e
!
Tpa. a cebuMBaolledca YaoTH R 2,253 MeTpa, MeRIY

TbMb Kakb npu @ — 20" nonyuums — 3,83 MeTp. u

{
e
5 1,915 mecTpa.

TpynHo mate obuwee mpaBuno and Boifiopa %, BH

60pb BTOTDH SABNSIETHN A0 U3BBCTHOM CTEMEHH HPUMIBLTkL-
ZHMZ, XO0poWic cPABHHUTENBHO pEe3ysNbTATH SoaYYEnTed,
€CIM 4 HaBaTb 3HAYeHie, pPaBHOE TNONOBUHE TOrn, NpH KO
aovozw E=T0)
""" TlonesHo BB KaMIOMb 4acTHOMB clydah cOCTABRNATH
Tabnuijy YMCIEHHHIXE 3HAYEeHid KommyecTBb §, @), % ulT
INA PaslH4YHBIXE 3HAueHid & otk O go 90° Iu._..s nacnb-
OOBET:. HakK®k OHH HEMEHAKTca. TabnHua »Ta MOMeTDH
6o cocTaBieHa cnbayolEME 06pas’oms,

=~ 5 ! b e L
v & 3 = 3
8| = o
Py il
=T F° |k L
ot S $ sy W e LT
ik | e e
3 . . » | ©
i lze 25le wlt §E
S MR LR IR
~ 3 o S
e =S =T E s Hrd
© < T |I~IF1lc J.; o s
e 5 © il =S = N &=
SR I ] o 5
3 4 |9 [=) o : S ]
LR 8 e . S| SEERELE
= -
2B R B
IS 3
S = e g N =R S e
l£828h
0° 9 0 0
FRUGEI=t
A o
50 iz o OF a
-
w2 0oL X
10° ! e B & -E
(8]
Q
15° WMmmmmm
d ns 8o
g _ o S g
¢ 555 5a
90°—3 ! |Z=g85
Qg Qg
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Bt npumEHeHiM kB BOROCNUBHBIMB 0TBepcTiAMB Cha- Llute Chanoine’a
B NpuMBHeHiW Kb
: BOAOCAHBHLIMD OT=
CTBYIOLIEH, T. €. WMTH ROMKHEL OBIM HE TONBKO CAMH  goperiams.

noine xoThn®k cabnath cBolo cucteMmy BnonHk camonbii-

co60i OTKPHIBATHCS AJI MPOMyCKa MaBOAKAa, HO U CaMu
Xe CoOOH 3aKpLIBATLCS NPH H3BBCTHOMB IOHMKEHIH noa-
nopHaro ropusonta. Ona sToi ubnu oxHb npubhrHyns Kb
YJEP_,’_*E?@-P*’”” M YCTPOMNb HA IWUTE BB HUXKHEH ero
gacTu npotusBoBbch. Ho Hanemnsl ero He onpaBhanuck:
IMMTEl, KOTOPHIE LOJDKHBEI ObLIIM MO €ro pacHeTy BEPHYThCS
Bb CTOsiyee IIoJioXeHie TNMpU MOHUXEHIM NOAMNOpHAro ropu-
3o4Ta Ha 0,15 MeTpa, NpPHUXOOUNH BB BTO MNOJIOKEHie

TOJNLKO NPpH NOHHXKEHie B: 1 MeTps.

Lagrené, pa6oraBllift Han® ®THMB BOnpocoMs BMEcTh
¢k Ghanoine'oM®b, NpUIlEnt Kb 3aKNOYEHilO, 4TO Jydlle
OTKa3aTbCs OTH 3TOM MBICNH, ThMBb 6onbe, 4YTO ILMTHI,
yAepxuBaeMble LENbIO, 3HAYHTENLHO CTECHAIOTE BONOCIIHB-
Hoe orBepcTie, a Bb cnyuyah nepepniBa ubnu coBeplueHHO
ONpPOKUILIBAOTCSA Ha (pnioabeTs, U CKBO3b 06pa3oBaBLieecs
oTBEpCTie MPOPHIBAETCH NMOTOKD, MOFYIIi NPOM3BECTH Kpaii-
He paapyiuuTtenbHoe FhAcTBie ¢ HH30BOH CTOPOHLI IMOTUHHI.

Fopasno nyywe mo ero MHBHilO ycTpauBaTb nepegsb
BOLOCNHBOME CIYyXeb6HBIH MOCTHKDB Ha GepMaxb Poirée,
Chb KOTOparo W MNpoH3BOAWTb BChk HEOO6XOAMMBIE MaHEBpHI.

TakuMb 06pa3oMb, WHUTH BONOCIMBHArO OTBEPCTIS
nomKeHb O6yIeTs YAOBNETBOPSAThL TONLKO OLHOMY YCIIOBiO~—
aBTOMA4THYECKU OTKPBIBATHCS MPU MOBHILIEHIM MOANOPHATO
ropu3oHTa Ha ornpegbleHHYIO BETHYUHY Ha clyyai Helo-
CMOTpa LUWIO30BOH NPHUCIYTH; YCTaHOBKA-Xe ero BL CTos4Yee
TMOJIOKEHIE NPOU3BOAUTCA Chb CnyxebHAro MocTHKa.

Fpefenbs mutoBd no MubHilo Lagrené nyuiwe pac-
nonaraTe BB ypoBHE mopnopHaro ropu3oHTa, KOHEYHO
cnbayets Tonsko cabnath noBbpKY Ha BOONpPOHHMLIAEMOCTH

CKBO3b 3a30pbl MEXJy LUTaMu.

- GK)



Moromenie ocu Brllle MBl BHIBENH LN CYLOXOLHBIXb OTBEPCTiH dop-
BPAWGHIR UMTA. yypy  pajpmrylo BEICOTY OCH Halb MOROUIBOH IUMTa, a
MMEHHO:
e W] » eTT G S 0) i
3cosa H(H A 2u)—h?
Ecnu-6ul BenuuyuHa /i 6uisia BrnonHd onpenbneHHo,
To dopMyna sta BronHb phliana-6el Bompocs, T. €. LNA
onpenbreHHoN BenuuuHb ¢ gasana-6ul BuonHbh onpenb-
JIeHHYI0 A, HO MBI BHILE yXe€ yKazanu Ha IONHYK He-
onpenbiedHocTs BeMUUYUHE! A.

BBuay sToro o6CTOATENLCTBa SIBISETCS HBKOTOpPAS
HeonpenbneHHocTb MNpu Boifopd BLICOTH OCH BpallEHIs
HIMTOBB, M Bb KaXIOMBb HACTHOMB cnydab HyxkHO obpa-
maTb ocobeHHOe BHHMaHie Ha MECTHL ycnoBis.

Mgl 3pbcs npuBeneMb HEKOTOPYKW MONLITKY pacuyera,
npenrnoxeunyio Lagrené; pacueTs 3TOTh, KOHEYHO, MoO-
XEeTb M3MBHHTLCS BB 3aBHCHMOCTH OTH HBKOTODLIXDL Xa-
PaKTEPHLIXB OCOBEHHOCTEH, MPUCYINUXD KAXKIOMY MOTOKY.

Hanumsb CHaqanark 3HayeHie He camoe 60IbLICE,
Kakoe oHO MoxeTs HUMbBTh, a HbBKOTOpOe cpemHee, Hub-
CKONBKO 6OnblIee BBHICOTH MEXEHHSITO FOPH30HTA Halb MO-
nowBoi wHTa. Onpeabnumb 3aTbMB nomoxeHie ocu Bpa-
WleHis wMTa ¢b ThMB ycroBieMb, 4TO6L OHB MPHUXOIUNH
Bb BpalleHie NpH HBKOTOPOMB CpeJHEMT 3HAYEHIH 2, U
3aThMB yXe NOCMOTPHMB, KaKOBO LOIKHO OHITL 3Ha4eHie
%, 4To6bl LIUTDL Hayalb BpallaThCcsd NMPU KpalHEMDb 3Ha-
yeniv A. - ¢ !

: [TocnbrHast norbprka mNokaxeTb HaMBb, MOXHO - JIM
OCTaBHUTH OCb BpalleHid Ha B3ATOH HAMH BhICOTE MM Xe
HYXHO €e MEepeiBUHYTb BBEPXB MIM BHU3D

[pumemMsb, 4To cpenHee 3HaveHie h-—yg, BoicoTh
OCH BpallleHis UMTa HaAb ero MoAoLIBOH, a cpenHee 3Ha-
yeHie «, NPH KOTOPOMb HaYMHAETCH BpalleHie LiUTa, PABHO
=010 H" (dep. 23).

uol 1
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Hante, 3amMbuumMb y uepesv Hx, rob 2 ecTb oTHoO-
LeHie BEepPTUKANBHOM MpPOEKUiM HUXKHEHW 4YacTH IUTA Kb
TaKoH-Xe TpPOoeKUiu Bcero IMTa.

[Mpu Takux® 0603HAYEHISIXD BHILIENPUBEIEHHOE BHI-

paxeHnie A obpatutca Bb cnbayouee: ‘ o
L SS
R0 22— (il
HUTH

2% — 1,53z + 0,512 == 0,
ypaBHeHie, NpUOIU3HTENLHEI! KOPEHb KOTOparo paBeds0,37.
Hrak® nonyuaems y — 0,37H.
‘ [TonyuenHoe 3Havenie y noebpsaeMb nanNs KpalHATro
3HaueHis k, a umeHHo h =0;
npu k= 0 3HayeHie ¥ HaXOOUMb M3B YpaBHEHis.

Ecnu nHalnew-
HOE ¥ JOMYCTUMO,
TO U IIOJIOXKEHIie
ocH BpaweHida
MOXHO CHHUTAaTb
yOOBNETBOPH-
TENbHBIMb.

[lepefineMsb
Tenepb Kb pas-
cmoTptHil BO-
npoca o HakKnoHb
uTa.

O603Haur¥MDb Haknows wuTa.
4yepesb a yronb,
COCTaBISIEMB
HIHTOMB Cb BEp-

THKANBIO.

Mbl yXxe BHI-

BEJIM PaHbLIE O

LWWTOBD CYy[hO-



XONHATO OTBEpCTisl BhLIpaXeHie MOMEHTAa BEpPXOBOTO fAaB-
NEHist HA UMTB OTHOCHTENLHO ero mofjouBkl A, npuYeMb
npeHebperany naBlieHieMb Cb HHU30BOH CTOPOHLL. Bripaxe-
Hie aTo 6nUIO:

10023 H? (H + 3u),
CcoS“aL

STH

3 0
TakbKakb ANMMHa HInkHeR yacTHmuta A0 paBHa ;
cosx

TO HOpMallbHOE IaBrieHie Ha OCb BpallleH1s BHPAa3UTCS TaK'b:

g= ————C—EH (H - 3u).

Ecnu npeanonoxuTts, 4TO paMa—BEPTHKANbHA, TO
coctaengpomia S U T, nbUcTByOWIA MO NOAKOCY U Bb
NJIOCKOCTH paMbl, BHIPa3siTcs cnbAyiolUME 06pa3oMb:

cosa 1000
o= Qsmﬁ $2,22 sinf ek,

cos(@+PB) 1000 cos (a + ﬁ)
F=0- smﬁ 2,22 sinf cosx HAH 90,
Insi onpenbnenia yrna ﬁsam‘anM'b, 4YTO OCHOBaHie
BD npamoyronswHaro Tpeyronstuka BOD nomwho pag-
HsTeC Anunb OB paMbl, yBenHueHHOM NPHUOIU3HUTENLHO
Ha 0,40 meTpa Ana nponycka pedKH Cb MATKAMH.

CnbnosatenbHo: ®
0,37 H4 0,40

tg f =~ 037 H

Tpu o+ ﬁ:90° BuipuiBaboliee ycunie T obpa-
‘WlaeTcs BB HYNb, 3aTO MpH TaKOMb o, Kakb CaMb LHTB,
Taxkb M CBBIIMBaKOLIAsCH €ro YacTb, MOJIyYAOTCA CIIMIU-
KOMDB HONHMHHBIMH, 4yero cinbayets nsbbrats.

Ilo mutuio Lagrené a cnbiyeTh naBaTh TakKb-Xe,
Kakb ¥ Bb CYNOXONHHEIXb OTBEPCTisAXB, 3HayeHie, paBHoe
nonosuad Toro npu koropoMmb I — 0.

To ecTh 6paTth:

e . e
==, (90" — B). A=

O3



Lutel Chanoin’a, xoHeuno, BcnbacTeie paszHooOpa- HOHCTPYHUIA #

3ig uXb pasMbpoBb UMBIOTH M HBCKONBKO pa3Hoobpas- PACHOTD LIUTOBD.
HYI0 KOHCTPYKLIW0, KOTOpas BMpOYeMBb Bb OCHOBHLIXD 4ep-
Taxb OOBOJILHO OfHOOOpa3Ha: KaXAHH LHUTH COCTOUTDH
W3b ABYXD MIIM YETHPEXb [UIMHHLIXBH [NEPEBSIHHEIXD De-
6epb, COEIMHEHHLIXD HETHIPbMS [EPEBSIHHBIMU Xe [tore-
peUYHHAMH M HBCKONLKHMH CONUAHBIMU KENB3HEIMH CBS-
3amu. [lonyuuBiiasics TaKUMb 06pa3oMb paMa 3alUHBAETCS
LOCKaMH.

Guillemain HaxoguT®, YyTO ropasgo Jydlle yCTpaH-
BaTb IIMTH CBb ABYMSA pebpaMd, a NOTOMy MH W pas-
CMOTpHUMDB TIpH pacyeTh pebept MMEHHO 3TOTH CNy4ai.

Hrtakb, onpenbnumb BenuyuHy wuarubamolmaro Mo-
MeHTa Bb cBhinuBalpoiiefica yacth pebpa Ha rnybusHb z
OTH TNOAMNOPHAro ropuM3cHTa. [Tofo6HO TOMY KaK® U NMpexie
HaHAeMb:

_1000z* (x—+-3u)

M= — ot R 3
My 6cos’a )

Ecnu x TakoBo, 4To paacMaTpuBaeMoe chueHie Ha-
XORHUTCS Bb HHXHeH 4YacTu pebpa, To

1000z, % (x 3u) a
M, L % — Q| A,

) !
1 Ocos a coSa

npy 4eMb A o6o3HauaeTh ANHHY chhIUMBalONieHicd YacTH,
a ()—-HopManLHOe fiaBleHie Ha 0Cb, KOTOPOE, OYEBHIHO,
BB CBOI0 OHepelb MOXEThb ObITh BHpaXeHo cibiymoluMb

06pas3oMsb:;
0 }OOO/./'(// 3u)
; 6 A’cos’a g
) $ (*{‘r(\‘-){(l‘{ii("T'ﬁ ANTHHY HHUXHEHW 4YacCTH L“Cépﬂ
H
2 080 ’ KaKb 3TO
OTBEPCTIH, TOorpga




M BblpameHie MoMeHTa [, obpaTtuTCca BB cibmywoliee:
1

Loz “')_IOOOH(H—§—3u)/ Le i JEE AN
! 6 cos®a 3 cosa v 2cosa)’
HIIN
10002* (x+3u) 1000H (H -+ 3u) (22— H
My — (6+34) _ 1000H (H -+ 3u) ) v
6 cos’a 6 cos’a
Maximum BruipaxeHnift (1) u (2) umbers MbcTo npu
@= - W LIS LHTa WHPHHOWL L Bupasutcst cnbpyomnMmMs
06pa3omMs:
1oooH2(H»+3u |
Mo Mo i S—rad uy
b 24 cos’a

Ecnu mupury pebpa o6o3Ha4uMe uepe3b &, a TOJ-

WHHY uyepe3st b, TO

I  ab?

BT EE
M, TaKb KaKb Ha Kawgoe pefpo MnepenaeTcs MONOBHHA
MONMHaro AaBlieHis Ha WMTbh, To OymemMb uMBTL cnbaymo-

uee ypaBHeHie: ]

2 H i
Rab? 3 1000H (—2 + 3“;
Fkr e 24 cos’a
H3b KOTOpPAaro MoxHO onpenbnute pasmbpel a u b pebpa.
YTo KacaeTcs N0 MOMNEpEeYUHb, TO MBl, He TNPUBOAA
¥MXb pacueTa BCNBACTBiE €ro MpocTOTHl, CHUTAEMB HYyX-
HEIMD 3aMBTUTb, 4TO OHbB pacrmonaraloTcd He Ha PaBHHIXB
pas3CcTOAHIAXL ILPYrhL OTH ApYyra, a Ha pas3CcTOsiHIsAXB, MOo-
CTEINEHHO YMEHBIUAWIHXCS Kb NofowBh MUTa.
O6uwueka WHUTOBDL 0O6LIKHOBEHHO nbnaeTcs HM3b [O-
COKB TOJNUIHHOK BB S caHTnM.:-'__‘Zj{
Bo Bchxb BbILIENPUBEJEHHBIXBL pacyeTax®b Mbl NPH-
HMManW naBreHie Ha I(UTH CTATHYECKHMb, MexAy ThMb,

-

Korga OTBepCTie OTKDPEITO, U CTOATH oTabnbHBIE LIHUTHI,



TO OHM [IOABEPTralTCsA [IAaBNEHI0 TUHAMUYECKOMY, KOTODPOe
X0Ts1 HbKOTOpOEe BpeMs MOXeTh ObIThL BHBOE Gomblie cTa-
THYECKAro, KaKb MBI 3TO YBUIMUMB HHXeE.

Beuagy sToro HyXHO TpH pacdeTaxb cooTBbTcTBEH-
HEIMB 06pa30Mb yMEHbLINThL [LONycKaeMoe Hanpsbkenie R.

IMogkoct mo To# paborh, XoTopass BeiNafaeTh Ha Moaxocs wura.

_ero Jone, TNpEeACTaBnsdeTb OAHY M3k Haubonbe NpocTHXb
yacTell zarpopa. [lo cBoeil dopmb onb ObiBaeTh HABYXB
ponoBbL: BB BHUAD AMMHHALO CTEPXKHS Cb KPIOKOMb Bb BEPX-
HEHM YaCcTH, WIJIHM-Ke NpocTo BB BUnb npsiMonuHehHaro
ctepxkus, Kpioks BbL BepxHell uacTd nogxoca nbnaercs
Ins Toro, 4yTobnl, Korga LIUTHL VIIOXKEHDB Ha ¢Qrmopbers,
Noas MOAKOCOMB OCTaRajochk CBOGONHOe MbBCTO LS MpO-
Tycka pPeHKH Cb NATKaMH. Bb MofKocaxb NpPsSIMOJIMHEH-
HHXB B3aMbHB ®TOro Ans pe#ikd yCTpauBaeTCs cheLianb-
Hoe yrmybnenie BB ¢monbetrh.

st Toro ytobu nogKocs OuTE Gonbe YCTOHYMBLIME,
HUXKHSS 4acTb ero nbnaerca 6onbe maccuBHOW, Mo BHBLWI-
HeMYy BHAy MOXOXel Ha 06anKy DpaBHArCO CONPOTHBIEHIS.
PacuyuTblBATL MOIKOCH HA OJHO TOJBKO CXUMAIOIlee yCH-
nie orp uwmrta 6uno 6B OIKMGOYHO, MOTOMY UTO, KOrAa
LT HAYHETH BpallaTbCsl, BOAA HEMOCPENCTBEHHO Yyha- // '
pseThs BB Nomkoch U pamy. Kpomb Toro cnbpyers umbTs
BB BUAY YAADPH, KOTOPHIMb OHB MOMETH MOABEPTHYThLCS
OTDB NMNLBYIHXE ThIb, U KOTOPEIME OHB MOCTOSIHHO MOA-
BEPraeTcs IpU ONyCKaHiM WHTa Ha ¢nionbers. YTo xa-
caeTcs JO ANMHBI MOAKOCA, TO OHA omnpenbliseTcs Ha OCHO-
BaHiM BHIIENDHBELEHHEIXD pACUETOBB, HO CYMUTAeMb He
JIMUWHUMD YMOMSIHYTh, YTO IUIsi 60OJbLIHKXDL MOANOPOBH XO-
pouto no Mubhilo Guillemain'a 6paTs ee paBHo¥ anuub wWHTA. (

Bl S L R ;

Brime Mel ans yCI/IHiH S, CHHUMamUaro Inojkocs,

L

uMbBy cbayoiee BhIpaxeHie:

1000 H (H+ 3u) cos(x+5°)

T3 sin(B—5°) . cosa
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[TocMOTpUMB TeNeps, Kakb OydeTh paboTaTh moj-
7 KOCH TIPH BKCLEHTPHUYHOMB OBHACTBiM CXUMalOled Cunsl,
Kakb 570 UMberb MbBcTO npu KpuBoNMHEHHOHU ero dpopmE.
DTy SKCLUEHTPHUYHOCTL He cnbayeTh ymyckaTb U3b BULY
W TpH NpsAMONUHENHHON ¢opMb mMojkoca, Takb KakKb OHa
BCerda MOXETDb SIBUTLCS NpH HBCOTOBNEHIM OTHBNLHBIXD
4acTeH BCEro 3aTBOpaA.
[Tonkocel 06LIKHOBEHHO AbnawoTcs kpyrnaro chuesis,
a notoMy o0603HA4YUMDb YEpeE3d
r—pagiycb chuenis nogkoca,
€ — BENTMYUHY BKCLEHTPUUHOCTH cumiel S,
" R, — HanpsikeHie, nposiBsolieecs Bb nofkoch semba-
CTBi€ ®KCUEHTPHYHOCTH nbicTBis cumbt S.
. Msrnbamowi MoMeHT® paBeHb SE,

t lf ./7 ] 3
a] A r r
-i’{é’.% MoMeHT® CONPOTUBIIEHIA chbuenis paBeHb *'4', a
NnoTOMY
R mrd
Se=—"1
4
T
OTKYyZna
48¢
B="_.
r

DTo HanpsixkeHie cnbayers npuBaBUTL Kb TOMY,
KOTOpPOE MONKOCH HCIHITHIBAETH NPH LEHTpansHOMb Abil-
CTBiM cunbl §; aTo nocnbiHee, O4EBHIHO, PaBHO!

8
Ry="—pr.
T .

TakuMb o6pa3soMb MONHOE HaNpsiKeHie, KOTopoe
WCMBITHBAETD NMOLKOCH OTH cuibl S, 6ymeTs

8 4e
R=R 4+ ER,=-—"[1+=
Wi o= ki
Bupaxenie nns R noxasblBaeThb, KaKoe BaxHOe

3HadyeHie uMbeTh SKCUEHTPHYHOCTL pabicTeig cunn S.
Tak®t npu e€=—7r, HalpshkeHie CTaHOBHTCH BBL O pasb
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6omnblIe TOI'O, KOTOPOE MOAKOCH UCHLITHIBANB-OBl NPU LEH-
TpanbHOMb AbicTBiu cunul S.

Pama, Ha koTopyio omnupaeTcsi IWHTH, OOBIKHOBEHHO
uMbeTs TpaneLoMAalbHYIO QOPMY U COCTOMTH H3b JBYXH
CTOeKb—pebepb W Dsfa MONepedyrHb; BEpXHSs Monepe-
YUHA CJIYXUTH OChI0 BpAIEHid WHTA, & HUKHSIS —OChIO
BpaleHis camo#t pammei, He BpaBasick BB onMcaHie KoH-
CTDYKLiK paMel, 3aMBTUMB TONbLKO, YTO OHA, KaK'b W NOA-
KOCE JOJHA OBITb pacyuTaHa He Ha OOHH TONLKO BHITS-
TUBAIOLIis YCHUITiSl, KOTOPLISI OHA MCTBITHIBAETD B TO BpEMS,
KOrga LIUTH CTOSITh, HO W Ha Th ynapel, 0 KOTODPBIXB
Mbl FOBOPHIM TIPU OMNHCaHIM IOAKOCA.

CTolKM paMBl HCHOHITHBAIOTE H CHUMAIOLIS yCHUis:

Korpa Cb cnymeéﬁaro MOCTHKa HA4YHHaAKTD I[OAHHUMATL

fiexallil WUTB, OoHB cxUMaloTCd CcHIION, KoTopas Tpen-
cTaBnaeTs paBHogbicTByOUYI0 Bhca Bcero 3aTBopa (WMTa,

paMbl M MOAKOCA) W HaTsxkeHia ubnd, cnyxalned nns
rnogbpeMa.

Beuay HeonpepblieHHOCTH ycuiiid, KOTOPHIMB IMOL-

BepralpTCsl CTOHMKH paMbl, Jyulleé BCEro pPYKOBOAUTLCS
npuMbpaMu ykKe CyUECTBYIOUWUXD NJOTHHDB, ONMU3KUMH O
CBOHMMDB YCNOBIIMBE Kb NMPOEKTUPYEMOH, M NPOBBPUTL HXDb
Ha BHITITMBalolllee ycuiie,

1000H (H -+ 3u) cos (2 P)

3 sin (B —5°) cosn Bk

O6panlaeMcsi Tenepb Kb BepxHeH nonepeddHd pawmsl,
CNy}alled OCbl BpalleHis WHTA.

Ml MoXeMB pa3cMaTpHBaTh €e KakKb 6anky, 3a-
KphrnenHyw Bb cepenuHbd: TOrma Kaxaad MoNOBHHA esi

)
UCMEITHIBAeTh AbHcTBie ABYX® CUNL: OOHOH paBHOH ;j,
MpeNCcTaBASAKIIEH NaBfneHie WIMTa Ha IIWNDb, HOPMAaJbHOE

m

Kb €ro NiocKOCTH; OpYyrof paBHOH E,npencraanﬂxomeﬁ
CUNY, pPacTSATHBAaONYI CTOHKY paMmbl.

."||

{ 8,

Paan



Kaxnas n3b oTuUX® cunb gaeTh uarubawoliiin  Mmo-
MEHTb OTHOCHUTENbHO CPENWHLI OanKH.
MoMeHT® CHNB, DpacTsruBalollied CTOHKY, paBeHD
5 ecny yepesb | Mbi 0603HAYKWMB pAa3CTOSTHiE MeXIy
OCLIO paMbl U TOYKOH Mepech4yeHisi oCH CTOMKH CB OChIO Bpa-

LLeHiq; OCk 3TOr'0 MOMEHTA HopMalibHa Kb MJIOCKOCTH PaMBEl.
/

MoMeHTDH HaBlieHisg wuTa PaBEHDB »5-- , €CJIIK 4Hepe3r

I’ o6o3HauuMb DPa3CTOsiHie MeXJy OCbI0 paMel M Cpenu-
HOIO 1LUHMNA; OCb ®TOFO0 MOMEHTA JEXHUTH BB IUIOCKOCTH,
napaieNbHON MIOCKOCTH IMIHTA,

Hrtakb, MBH BUAUMB, YTO OCH BBILIEYKA3AHHIXBD MO-
MEHTOBE 06pasylnoTh Mexay cobol yromsb paBHEM 90—
— (24 ¥), rab a W y uMBeTh yKasaHHOE paHblUe 3HayeHie.

[Mpu Takuxb yCIOBiAXb BenHyrHa paBHORbicTByIO-
aro MoMeHTa GyAeTh:

ey G+ (o) Gyt

Ecnu paniyck ocu Bpamienis o6o3HauMMBb 4depesb
¥, TO MOXEMBb Hanucath cnbaymoliee ypaBHeHIe:
Rar?
i
U3b KOTOparo M MOMeMDb HaWTH UCKOMOE #, WIH, eClU ¥
u3BECTHO, TO BENWYMHY HCNHITHIBAEMaro Hanpsxedia R.

¥

Uro KacaeTca Ho nepephb3abiBaiollaro YCHIisl, HCHOH-
THBa€Maro KaxjbiMb WHIOMB, TO OHO, OYEBHIHO, PaBHO
Q
')
pamiycs lIMna.

PacueTa ocTanbHEIXE BTOPOCTENEHHLIXD YacTeH ILIH-
Ta ¥ pambl M He nombliaeMb 3pbck MOTOMy, 4YTO OHB
WM CIHWKOMDB NPOCTH, HIIM-XE HE HYXeHDB, TaKb KaKb
pasMbpbl HBKOTOPHIXB HacTed 6epyTcss npsMo O TOTO-

-, a cnbpoBarensHo Hanpsikenie R’— jﬁ?, ok r,—
=+ 2mr,

BHIME THIIAMB.
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[lpexne ubM®b nepelith KB pascMoTpbHilo 3aTBO-
poBb cucteMul Desfontaines’a, Mul gns 66mblIed SICHOCTH
paneHbBHAIIArO MBTIOKEHIS CUHTAEMD NOME3HHIMB NOMBCTUTD
HBCKONBKO COKpalleHHYIO cTaTblo Lagrené, rnocBslUIeHHYIO
nscabnoBaHiio HBKOTOPHIXDL CBOHUCTBL IOBHMKYILHMXCS XKHI-
Kocteil. [lpemnaraeMass UMb u paboTaBIIMMB Cb HUMB
vHxkeHepoMb Cuvinot Teopis gpuHaMudeckaro JAaBileHid
HUIOKOCTH Ha ILUUTOBLIE 3aTBODHl -MIOTWHDL, XOTS U He
OTNHYaeTCsl CTPOrold Hay4YHOCThIO BLIBONOBDL, NpPeicTa-
BIISIETH ANS] THOPOTEXHUKA GONbLUOH MHTEpeCh, TaKb KaKb
OYeHb HArNSIHO pPHCYETH KapTUHY SIBNEHiH, MNpoHCXons-
LIMXb BO BPEMs] MaHEBPOBB Cb 3aTBOPAaMH IIJIOTHHB, U
[aeTh BLIBOLLI, BeCbMa OJIM3Kie Kb HaHHLHIMb ONbITA.



OnvlTp w3cnBroBaHiA HBKOTOPHIX'B GBOHGTBD
IBHRYIMENCs HKUIKOCTH.

PascmorpuM®s cnyyait HcTedeHis BOBl BB Y3KYIO
ek BO BCIO BHICOTY MIOTHHB, Kakb 3T0 UMbeTs MbCTO
BBb LIHTaXb H COULAXB.

nass nonyuaeTdv Bnedatnbaie, 4To BHITEKaoLAN
CTpysl OTPAHHUYEHA CBEPXY MNpsIMOM, HAKIIOHEHHOH Kb OpU-
30HTY MOABb yrinoMb Bb 45°

Jlerko o6bsacHuTbk cebk 3To saBneHie aHanuTHYeC-
KUMB IyTEMD.

O6oszHauumMb 4Yepess H BCo BHCOTY moamopa mno-
TUHB M Pa3CMOTPHUMB OTHBIILHYI CTPYHKY, BHITEKAIILLYIO
Wab menu Ha rny6uHd h oTh ropusoHTa BepxHsiro 6neda.

KoopnuHaTHEA ocH pacnonoXHMb TakKb, Kakb 5TO
MOKa3aHo Ha 4epT. 24, Takb 410 &'bl GyAyTH MOJNOXH-
TeNnbHblE Bb CTOPOHY HHXHATO Oneda, a ¢ U-—TONOKU-
TENbHEIMU CBEPXY BHU3B, HaUHWHAS OTb BEPLIMHE [JIOTHHBI.

[Ipepnonoxums ganbe, 4TO CKOPOCTH BHILE IJIOTU-
Hbl paBHa HYJIO.

YpaBHeHis [BHXEHIsT 4YacTUUb pa3CMaTPUBAEMOMN
CTpy#KH OyRyT®b:

d*x d*y
T
[TepBoe maeT®:

dx == =
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Bropoe-xe maets:
dy L
- = e i e o
Coenunusisi 8T ypaBHeHid BB OfHO, MMbeMB!
== dhy—h)y. .. . . . . (4,
ypaBHeHie napa6oibi.

TakuMb obpasomb Bch oTABNBHHIA CTpyiikH, mpex-
CTaBJISIONIIST B'b COBOKYMHOCTH BHITEKAOLIYI0 Yepeadh IIelNb
BOJIHY, OMHCHIBAIOT® Napabonbl, B: yDPaBHEHIAXb KOTO-
puixb kb BapeupyeTs ote O mo H.

Yep. 24. ; e
Yrobrl HaWTH UXB aHBenony, cnbayeTs NPUPABHATD
HYJIO TPOM3BOIHYK Mo A dyHKuiu:
2t -—— 4hy + 4h°
[Tonyuaems

BHocsi »To 3mHaueHie k Bb ypasHeHie (A), HAXODUMB
ypaBHEHi€ aHBEJIOMNH:



T. e. aHBEJONOK CAYKUTD NpsiMas, MPOXOAALIASA Ye-
pe3b Hayano KOOPAMHATE M HAaKJIOHEHHasl I[OAL YIrIIOMb
Bb 45° Kb IOPUBOHTY.

Ecnu crbHka, obpasyomias mioTHHY, He BEPTHKAIb-
Ha, TIpsIMONMHEeHHass aHBesona napabofib COCTABISETH Chb
BEPTUKANBIO Yronk He Gonblie 45°; yromb 3TOTH JIETKO
NOACYUTAT.

Fopnsox—rraﬁbnaﬂ TpOeKUiss Ayrd napabonsl, 3akiio-
4aloleNcss MeXJy TIJIOTHHOW W TOPH3OHTOMDB HHXKHSATO
fbega, nonmyuyutcs, ecniu Bb obluee ypasHenie: 2 =—4h
(y—h) nopcraBuTe BMbcTO ¥ Benuuuny H; nomyuuMBb:
r= V‘Zﬁi(Htﬁ)i Bripaxenie To nocturaerTs maximum’a

H
npu faf'f—‘?-, a uMeHHo, Torga z=— M.

Orciopa cnbayers, 4To, ecnubul CTPyHKH, cocTa-
BJISIOILIST BOJIHY, ABHMTANUCh OTOBIIBHO, TO Kaxnasi Touka
FOPHU3OHTANbLHOM TUIOCKOCTH, wH3ofpaxawilell TOPHU3OHTH
HUXKHATO 6heda, oTb x =0 mo x — H, noasepranaco-6ui
yAapy OTb ABYXb Napabondb, BHXOIALIUXB H3b TOYEKD,
PaBHOOTCTOAWMX D OTh CPeLHEN CTPYHKHM M pACMOMO¥EH-
HHIX'b OOHa BHILIE, a JAPYyrasi HUXe ed.

Ecnu ypaBHEHie ofHOI H3B 3THXDB Napabonb 6yneTh:

i =4h (y—h),
TO ypaBHEHie CONPAXEHHOH Cb kfmvi;b, OYEBHUIHO, ByNETH:
x2*—=4 (H-—h) (y— H—+ h).
Ecnu 4epe3t o 0603HAYWMB yrons BCTPhYM NEpBOi
napabonbl Cb TOPU3OHTOMB HUKHSATO 6beda, TO MOXEMB

0= /n“ 2 5

HanucaTb, 4YTO

tga l o

A=



Yrns o u a’, Kakb MB BUIOUMb, OKa3LIBAITCH M10-
MOTBUTENbHBIMH.

Bt nhicTBUTENLHOCTH BLIEyKa3aHHBIA napaGolibl
HE MOTYTb CYyIUeCTBOBATL OOHOBPEMEHHO, HO, TaKb KaKb
BEITEKallasd BoJHA Cb OGOKOBBL HHYBMBL He orpaHuyeHa,
To BCTphuYa ABYX® CTPYEKb BLI30BETH PACLIMPEHie CTpyH
BMpaBo ¥ BnbBO OTH lieNnu, U TOMALKO 6rnaronaps 3TOMY
pacliupeHilo U cOoXpaHseTCcsa aHBenomna Bb BUIb mnpamo#
JIUHIK NOA® yIrJoMB BB 45° Kb BepTUKAH,

Ecnu rtonmuna cthbHKM, BB KOoTOpoi uMbercs Miensb,
paBHa wupunb 2ToM WIENM, Takb 4YTO HCTEYeHie IPOHUC-
XONUTDh KaKb-Obl yepesb Hacalky, aHBesona CTPYEKb, KO-
HeyHo, 6yldeTb MHas: oHa OyaneTh HUMBTE BHOBL KDPUBOH,
ypaBHEeHie KOTOPOH Bb TOYHOCTH HEMSBECTHO, HO J10 BHbLWI-
Hemy Buay OymeTh npelcTaBnsiTb HBYTO cpenHee MeXRy
Byro¥ Kpyra paniyca H cb uentpoMs BB Toukb U ay-
rou napaéonbx ¢b BeplunHoi BB O-—Hauanb KOOpAMHAT
W ochio, HanpasneHHon no OJ — ocH NONOXUTENBHHXB
9 0B, ]

Ecnu BonHa BHITeKaeTh CBOOOAHO Hepe3b OTBEpCTie
onpenbneHHON LWHWPUHL, 4YTO ObiBaeTh, Hanpumbps, Tor-
L2, KOrna OTKPHITO HBCKONBKO WMTOBBL NOLPSLB, CTPYiH-
KM, OnuKafilis Kb KpasgMb OTBEPCTid, WMBIOTH BO3MOXK-
HOCTh PaCLlIMPATLCS Bh CTOPOHY, a MOTOMY MXB aHBENola
6nM3Ka Kb NDSAMOM, cocTaBnAllled yrons Bb 45° ¢b Bep-
THUKanbio, CTPYyHKH-xXe, 6nuxkaiiga kb cepenuub, He umb-
IOTB TaKol cBoboawl Gnaromaps cochbicTBy OPYyTHUXDL CTPY-
€Kb, a4 NOTOMY M aHBEJIONA HXb ONU3Ka Kb KPHUBOM Bhl-
lleyKa3aHHAro BUIA.

Takums o6pasoMb chueHie BLITEKalle! BONHBE BEp-
THKallbHOM TMJIOCKOCTHIO, HOPMaNILHOIO Kb MJIOCKOCTH MNO-
THHE], Pa3NUYHO U BapbUPYETH OTH NPSAMOH IHHIM [0
HbKoTOPO#H KpHUBOM.

XoTs HabmoaeHiss MOKa3HBAWTH, UTO KPUBAdA, Mpej-
CTaBnAlIAs AHBEJNONY, OOLIKHOBEHHO Bb HHXHEN CBOEH
YaCTH OKOJIO TOPU30OHTA HHXKHArO 6bedpa MBHAETH CBOM
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BUAB Bb 3aBHCUMOCTH OTBH CKODOCTH Bb HHXHeMBb Obedk,
BEICOTH MIOTHHH W LUMPHHBI OTBEPCTiA, Mbl, BBHAY Toro,
YTO 3aKOHD STOr0 K3MbHEHIS HE BHISCHEHD, Bb Aaib-
HbileMs H3noxeHin 6yleMb mNpepmoiarath, 4YTo aHBe-
Jlona NpeAcTaBAsieThb OAHOODDPA3HYI0 KPHMBYI, HAYIY OTBH
rOpU30HTa BEpXHAro 6beda N0 FOPU3OHTA HHUXKHATO Obeda
6e3b BCSKUXDB NeperdboBsb.

Korna ormepcTie oyeHb LIMPOKO, BOAa BLILIE NJO-
TUHH 1pio6pbTaeTs HBKOTOPYIO CKOPOCTH M TOPH3OHTHB
ed OKONO NJOTHHBl TaflaeTh HHXE TIOANMOPHAro. IDToro
cnyyass Mbl 30bchb pascmaTpuBaTh He 6yNeMb U NpH Haslb-
HBAWKXD BBBOfaxb OYyLEME BCErfa NPenNoNaraTb, 4YTO
CKOPOCTb BHILIE MJIOTHHBE PaBHa HYIIO.

KpoMt Toro Mul npuMeMb €ule TrHMoTe3y, 4YTO, Ka-
KOBa-6bl HM ObiNla aHBENIONA BHITEKAIOLIUXDL HECBOBOAHBIXB
cTpyexs, oHb He MoryTb nepechkarbcs.

MsnoxuBilM BB OBLIMXB YepTaxb XapakKTepb HCTe-
YeHid BOAbLl 4epe3b Pas3jMyHaro pola OTBEPCTIis, Mbl 3ai-
MeMcsti Ternepb pascMorpbHieMt Bompoca o ToMB abil-
CTBiM, KOTOPOE MPOU3BOAUTH MOTOKB HA Ty WMKH ADPYTyIO
yacTb cThHKH, o6pasyiolled MIOTHUHY.

Ecnu pascMaTpuBaTh OTABNBbHYI0O TOPHU3OHTANLHYIO [UHAMH4ECHO®
cTpyiiky, umbowyw cxopocTs ¥V M ypapsioliyio BB Hop- AaBAeHie NoToKa,
ManbHYIo Kb Hedl HeompenbIIeHHYI0 BepTHKaNbHylo mnjoc- "PeAno/araeMaro
KOCTb, TO JWHaMUyeckoe [OaBiieHie esd Ha BTy MIOCKOCTh O L it

Ha HeonpeAbaeH-
WM MMMNyJIbChb Bb EAUHHLY BPEMEHH MOXETHh ObiTh Bhbi-

HY!0 BOPTHKANLHYIO
paxeHb cnbayolMMB 06pa3oMb: e Se J nA0CKOCTb, HOP-
o 3 : MafbHYI0 K% 6ro

(}wV, C,u@:LtUO OCH.

npy YeMb OykBbl MMBIOTH chabayoulis sHayeHis:

p — Bbcp kybuueckaro MeTpa BoAHI,

g — YCKODEeHie CHIbl TSXECTH,

w — nuowajib HopManbHaro chkueHia cTpy#ky,

V — cxopocTh cTpyliku.

Ecnu nnockocTb, Bb KOTOPYIO YyIapseTh CTPYHKa,
HaKJTOHEHa MOA® YKJIOHB & Kb TFOPH30OHTY, TO MOXHO cib-
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naTe RONylleHie, YTO HOPMaNlbHOE [aBJIEHIe, MCIHITHBAE-
MO€ elo, TaKoBo, Kakoe 6ulmo 6w, ecnu-6bl Ha pazcMaTpu-
BaeMylo [MJIOCKOCTb MNPOM3BOAMNA yHapb CTpPyWKa, HOp-
MansHO Kb HEH HalpaBlieHHas U uMblolias CKOpOCTb, pas-
HYI0 HOpMalbHOH COCTaBJISIOLIEN CKOPOCTU pa3cMaTpH-
BaeMOM CTpPYyHKH.

TakuMb 06pa3oMb BB 3TOMB clydah pmuHamuyeckoe
naprieHie BBIpasuTcd cnbayomuMs 06pa3oMsb:

e STV? sin’e,
g

rnk S — chuenie cTpy¥iku, mapannensHOe MIIOCKOCTH, BEI-
Iepxusaplued ynapsb.

Ecnmu BMBeTo oTabnbHOMMCTpyYMkU MBl uMbeMBb Bhi0
Cb HeoupeAbNeHHEIML MNOTOKOMb, MNpenNnonaraeMbiMb TO-
PH30HTaNbLHEIMB M BCTpbYamoIIMMB Ha CBOEMB MNyTH HB-
KOTODPYIO TIUJIOCKOCTh, HaKJIOHEHHYIO MNOLk YIrioMb % Kb
TODHBOHTY, TO MBI MOXEMDB COXPaHWUTb [ONIA JOUHAMHYEC-
Karo [aBJIEHiA TOXe BBLIpaXKeHie:

: P SV sin’a,
g
€CNM TONbKO NMPHMEMB chnbayollis TPH MONOMEHIs:

17 yto Bch cTpyiku notoka UMBIOTH OAHY H Ty XKe
ckopocTh V., 2

2° YTO MMMYJNLCH KAMN0H CTPYHKM TaKol-Ke, KaKb
ecny 66l oHa 6blna oTABNBHOMW0.

3° 4YTO pBABNEHIEMB Cb HU30BOM CTOPOHBI MOMKHO
npeHebpeyb.

Kax®b nokasanu Habmonedis, BLILENPUBENEHHOE BhI-
paxeHie NaeTb De3ynbTaTthl, LOBOJIbHO 6nM3kie Kb IbH-
CTBUTENEHOCTH, €CIH €ro YMHOXHTb Ha UpPAKTHHECKiH
Kosdpduuients K, pasuwmin 0,75.

Takb Kakb Mbl NPUHUMAIH, YTO CKOPOCTH OTHBIb-
HBIXb CTPyeKb ORWHAKOBHI, TO, OUEBHJHO, YTO TOYKA NpH-
noxeHisa paBHogbicTByOlIEeH coBnagaeTs Cb LEHTPOMD
TAXKECTH MOJBEPXKEHHOH yAApy MIIOLIALHU.
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[IpenmonoxumMs, 4To IBa Obeda, PasHOCTH I'OPU3OH-
TOBDB KOTODPHIXL paBHa [, oTabneHbl OfMHB OTBH ADPYroro
nnoturoit OC (uep. 25), Bb HMXHeHl 4acTH KOTOPOH OT-
KpHITO npsiMoyronbHoe oTeepcTie OB Bricotoio L u wu-
puHolo 1 MeTpws.

OunaMuueckoe nasnenie Ha nnockocTs OB oTeep-
cTii MoweTw 6LITh onpefbneHo Mo BHIUIENPUBELEHHOH

Y

Sl

E ‘
= =]
< < .
< B | ,
=
o Morrgs @, f
'5‘3 ‘L]be 6/0 Y I
o )| B %
51 ;‘ [“{:(),y )7),
< @ Ay |
e UL L & e SR
¥ s | o
Yep. 25.
dopmynh %(SVQ sin’a, €CNU Bb HEMB MPHHATL!

sinn==1, S=—=L u V*—=29H,;
torna monyuums: 2pLH.
TakuMb 06pasoMB OKa3EIBAETCS, UTO LWHAMHYECKOE
pasnenie BaBoe Gonbe cratuueckaro, paBHaro pLH.
[lepBoe MoxeTh OLITh MpeAcTaBlleHo BB Bumb mnno-
uanu npsMoyronsuuka OBEF, BhicoTa KoToparo paBHa
211, a Bropoe—npamoyronsuuka OBD.J, BoicoTa KoTo-

paro pasHa [,

=R =



Avnamudeckoe
Aasrenle nognopa
Ha BOPTHRANLHYIO

NAOCKOCTb,

3aThMB BB KaxkOOoH Toukb m, pascTosiHie KoTopo#
oTk Touku O pasHo Y, MOMEHTH AHWHAMHYECKAro Lapje-
Hig Ha eIHHMLY NJOWANH OTHOCHTENbHO Touku O paBeHbD
2HY, a notoMy ypaBHeHie JHMHIH MOMEHTOBDL NUHAMHYE-
CKaro naBneHisi, oTHeceHHoe Kb ociMb O X u OY, 6ynets
X =—2HY — ypapuenie giarananu (OJF mnpsMoyronsHuka
OBEF.

TouyHo TakuMB-xe 06pa3oMb HAXOOUMB, 4YTO Iniara-
Hane OD npsmoyronwuuka OBDI npenctaensieTs nuHio
MOMEHTOBB CTATHYECKAro JaBleHis.

[MonoxuMb, 4T0 Mbl uMbeMb MNIOTHHY CB HOAMO-
poms H. [loctapaeMcd BLISICHHTS, Karoe NMHAMHYECKOE
HaBlieHie NpPOU3BOAMTHL ®TOThH fofnopd H Ha BepTuxanso-
HYIO TJIOCKOCTb, COBNAaloUlylo Cb NMPORONBHOH OCLIO MJIO-
THHBI, TaKb HanpuMbpb, NOCMOTPUMB, KAKOMY [aBIIEHIIO
NIOABEPrHETCS Bb MEPBHE MOMEHTH CTOSUIH BB BEPTH-
KalbHOMD OJIOXEHIH OTABNBHBIA IWHUTDB, KoTAa BCh ocTamb-
Hble yXe YJNOXEeHH Ha (nonbeTs.

BB Takuxb-Ke YCNoBiSxb HAXOLATCH U CIHLL, €CIH
oHb rnocraBneHsl ¢b GOMBLIUMH NPOMEXYTKAMH.

Ctpyiika, BHIXOASALAS M3b OTBEPCTiA Ha rnybunbd h
OTH TFOpH30HTA BepxHAro 6neda, UMbeTb CKODOCTL pas-
HYIO Vﬁfj]i n chuenie dk Ha OfHHB METPBH TOPHU3OHTAND-
HOM LUMPHHBEI, @ MOTOMY IOWHAMMYECKOE [aBJI€Hie, NMpPOWU3-
BOLMMOE €10 Hd BEPTHUKAJILHYI0 MIOCKOCTb, COTJIACHO BHI-
IIETIPUBENEHHOMY, DAaBHO:

P —g 2ghdh .

[TonHoe paBneHie Ha BEPTHUKAJILHYI MJIOCKOCTbH Bb
npenbnaxs BCEH BLHICOTH MOANOPa, OYEBUAHO, OyHETH:

H
P:p/deh::pHQ,
0

1
T, e. BOBoe 6osblie CTATHYECKAro, paBHAro 5 pH? .
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Bb kawunod Toukh m, Haxomsweiics Ha rnybunts b
0T rOpU3oHTa BepxHsro 6weda, NHHAMHYECKOE MaBieHie
HA& eAMHHLY nrnollafiyd paBHO:

dP
dh

Jluniell nyHaMu4YecKMxb HaBJIEHiH TOBTOMY CIIYXHTB
npsimag OB, uvbomas [BOHHON YK/IOHB (IBa OCHOBAHIA
1L OAHY BHICOTY), Mexay ThEMB Kakb &HHieH cTaTHvec-
KUXb faBneHiit cnyxuTs npamas OA, umbowas onMHOu-

= p2h,

HbIW YKIOHB (4ep. 26).

Tpeyronsuuks OBJ npencraBnsiett NONHOE HAHHA-
MHYeCKOe [aBlieHie Ha NOTOHHHIA MeTpb NIOTHHB, MEXIY
1’bMB Kakb MONHOE CTaTHYEeCKOe [JaBlieHie Bhipaxaercs
niowanblo TpeyronmbHuka AOJ, npu 4eMBb TOYKA NpHUNO-
MEHIA Kakb TOro, Takb M IPYroro NaBJieHis HaXoouTCs

1 3
M3 H, cuntas orb Touku I, KOHEYHO QNS MONyHeHis
BeNMYUHBEl [aBIeHiss, HYXHO 4YHCIO, BHIPAaMalollee MJio-

wank, yMHOXHATHL Ha ‘O~-— TMJIOTHOCThL BOLHI.

X 0
- ""’V »’“
) 3/ y
X o
X a
" 5 E I
‘(‘,:t’.?\ g ‘f: :’_
= ) 5

5
"

Yep. 26.

SneMeHTaprm MOMEHTE JHAHHaMHUYECKaro ,uaBJ'IeHiH
CTPpy#KH, HaXofslle#cs Ha rnybunb % oTH mnoamopHaro
I'OPH30HTA, OTHOCHTEJIbBHO TOpHBOHTaHbHOﬂ OoCH I, HOD-
MAJIBHOM KB IIJIOCKOCTH YepTexa paBeEHb:

dM = 2oh(H — h)dh .
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MoMeHT: monHaro AaBlieHiss Ha BCK BEICOTY MOAMNO-
pa M oTHOCUTENBHO TOM-Xe OCH, OYEBURHO, OYNETH TOrka

H
M=p [2M(H-—Tih= | pH".
0

Hante, Takb KaKb OUHAMUYeCKOe JaBrieHie Bb Kax-
noit Toukbh M Ha eAMHMUY [Ulollagy BLIPAXKAETCS BeJH-
ypHOlo 2A, TO MOMEHTB €ro OTHOCHUTENbHO Touku I pa-
BeHb 20(H — h); a notomy, sambusa h yepess Y, mo-
nyyaemb crbIyolLiee YpaBHEHI® KDUBOM NUHAMMHYECKHMXb
MOMEHTOBL, OTHeceHHoe Kb ocsamb OX u 01X

X=2YH-—-Y).
TakuMb-kKe 06pa3oMB O KPHUBOHM CTATHYECKHXD
MOMEHTOBB MOJIy4HUMb ypaBHeHie:

X—=YH-—-T).
Kakb To, Tak®s ¥ APyroe ypaBHEHie mNpencTaBlsdnTh
napafonsl, M306paxeHHbIs Ha uep. 26. :

CuyTaeMb HENUIIHKUMDB YKasaTb, YTO H3L pa3cMo-
TpbBHHBEIX® HAMM OBYyXb Cny4YaeBb, nepeoll uMbeTt npumb-
HeHie Torga, Korga Q)n_louée-r'b NOCTOSTHHOM 4YacTW NAOTHU-
Hbl ONYLIEHB HHKE TODU3OHTA HUXHSATO 6beda, a BTO-
poli, Korja OHb MOHHSATDH BHIUIE TOro-X€ TOPU3OHTA.

Junamuuecroe Briwie mbl npeprnonarany, 4ro ctbHka, obpasyio-
AaBAeHie NOANO- [jag [IOTUHY —BEPTHKANIbHA. Pa3CcMOTPUMDB TENEph crny-
pa Ha cTEKRY nao-
TUHbI, HaKNOHeH-

TOPH30HTY.
HYI0 NOAL yrioMb

a Wb TCOPMIOHTY. MpeascraBuMb cebb, uto BB 3ToRt cThrkb cabmaHo
oTBepcTie; HampuMbpb, ONylleH® WHTH; HAHAEMB BEJIU-
YMHY [UHaMMYECKaro [JaBleHiss Ha [UIoWakb OTBEPCTIA
npy wupusb ero Bb 1 MeTpb W BhicoTh nmogpnopa M.

Yyap, Kcrpa aTa cthbHKa HaknoHeHa MO4DB yriomMmbs 4 Kb

Crnuupl Takke CTaBaTCH Noadb HBKOTOPEIMB YIIOMb
Kb BEpTUKANnM, a MOTOMY pascMaTpHBaeMblil. HAMM clyuyan
MOXETH ObITb OTHECEHD U Kb HHUMB.

S =



Ecnu cTpyiika, Haxopslasicss Ha rny6unb b oTh nog-
NOPHAaro ropusoHTa H HMbiowas CKOpocTb V, paBHYIo

V 2gh, sctptuaers snemenTs di WwuTa, TO AMHAMUYECKOE
napreHie, MPOW3BOAMMOE €l Ha BTOoThb nocnbanid, Bhpa-
3MTCA TaK®b:

dP—F 14l
g

CnbaoyeTs 3amMbTHTL, 4YTO HarpaBleHie CKOPOCTH
V — HopMankHo © Kb ' mnockocTH CcThHKM, obpasyoumen

NTOTHHY.
h
. Bambusaa V? yepess 2¢h u dl yepesn dL ., “MbeMb:
SR
hdl
AP =2 z.d i
Sin
M ohanl (B
JI'I:'F - l:P . .—PLH,
S sing Fina
] a -
rob L osnauyaeTb JANMHY WMTA.

LABNEHIS OUHAMHY, CraTuue-
— CKOe€ HnaBlieHie
Ha Ty Xe mo-
wane L pasHo

5 WeulEs

pPaBHO MOJIOBH-

: Hb nuHamMpyue-
Hep. 27. cKaro.

Hunamuyeckoe naBnedie Ha eJUHMLY NNOIUANH BH-

dP
paxaeTcst NOCPEACTBOMB —- == 2ph, a cTaTuyeckoe—ro-

dal
aP
CPeNCTBOMB 1 :=ph. CnbnosatensHo oTu paBreHis Mo-

ryTb ObITE NpencTaBneHsl Bb BUAL [ABYXH TpPEyronbHHU-
KOBBb, UMBOWNXE ocHoBaHieMb L, a Bricotolo 2H—pna
AnHamuyeckaro nasneniss 4 H—nuns crartuyeckaro (yep. 27).
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PaacMoTpuMs Teneps cnyyai, korga crhuka, o6pasyio-
Las MIOTHHY W HaKJIOHEHHAs MOA4B YTIOMb A K'b FTOPUBOHTY,
YaCTbIO NMOKPHITA BOLOIO HHXHArO 6beda, a 4YacThio BO3BLI-

HaeTcsd Halb
ropra. Bep. 6.

o 5 el S Hewo (uep. 28).
' OuuaMuuye- »
J
e U CKO€ JaBreHie
Ha yvacte 4B
¢ I HLG .
B v Ha OCHOBaHiu

BhILLE IPUBEEH-
waro pasHo pH. w

h
: )kB, U MOMEHTDH
0/ i €ro OTHOCUTENb-
Ho Touku O 6y-
Yep. 28. NeTh:
( 1 H h 1- . H
4 15AB oH . — —— = |
Peihread KOB : 3 2 > Py sina <sina i 3 sina)
HA-d B
e e i St B
T osinta I'-_H et

Ounamuyeckoe pabneHie Ha 4acteb OB pasHo:

RO BT g e S i i B 20 E sin,
g g sino.

M MOMEHTH ero oTHocHTenbHo Todku O 6ypeTs:
! OB ,
20Hh sina - - = oHh.
2 i
Taxumb 006pa30Mtb MONHLIH MOMEHTH AHHAMHYECKaro
naBneHia Ha cthuxky OA wupudolt Bb 1 MeTpb OTHO-
CUTENILHO FOPH30HTANBHOM OCH, MPOXOAsillell yepesb Tou-

ky 0, paBeH®:

~

: (1 RS S H 2),

= ——e i b

3 sin’a | sin’y

NpH YeMb MpU MONE30BAHIM 3THMDb BbIpaXEHiEMb Ha MpaK-
THKB, ero Hy}HO yMHOXHUTL eile Ha KoabpduuienTs K.

— 11—




[MonoxuMb, 4To BB MIoTHHE ¢k nognopoMs H cpbk- JAnvamuveckoe

NaHo OTBEPCTie, UYepesb KOTOPOE M3b BepXHSIo Obeda AdBneHle najat-
uieil  BOAHB Ha

rOPH3OHTa/IbHYIO
NsieMylo TOPM3OHTOMDB HMXHATO 6beda, npu 4eMb CTBH-  puoexocts.

Ky MJIOTHHBL NpepnonaraeMb BepTHKanbHow (4ep. 29).
l'IpHMeM’b( KaKb W DaHblUEe, YTO HE MOXETH MPOHC-
XOOUTb DPACTEKaHisi CTPyeKb Bb CTOPOHB; CTPYUKH OIHU-
CLIBAIOT'> KPUBLISI, NapaiefbHbisg aHBenonb; Takb KaKb:
BUIOBb nocnbaHell BB TOYHOCTH He H3BECTEHB, TO MBI MPH-
MEMD €€ 3a YeTBepTh OKPYXHOCTH, ONTMCAHHOMN pafiycoMb I/,,
H nsb Touku A. . = ‘ﬂ"
Bt camoMs abnb, pascMoTpuMB CTpy#Ky, BLIXO-
ISyl u3b oTBepcTia Ha raybunbd k oTs noamopHaro 'U
rOpU30OHTa: 06bEMB e MeXAy MIIOTHHOM U TOPH3OHTOMb
HHXHSrO 6beda paBeHD: 4{/4//—,&} )(
AV—=dhy/ $h(H—h), S ey li
M, ecnubul CTPYHKH Obind cBoOonHHISL, TO 06bLEMDB MOroH- :
Haro MeTpa Najaplieil BOJHBI O6bINTb-6b PaBEHD:

+H

/!UI ‘/4//111 h).

Henssg, KOHEYHO, YyTBEDWIATH, HYTO Bb]pa»(eﬂie 3TO
OCTaHEeTCA TaKUMDB-XKe W [And clydas, Korga CprﬂKH He-
CBOﬁOI[HbI, HO MOXHO CBb yBﬁPEHHOCTbIO CKaszaTb, YTO BhHILIE-

BOJTHA NajacTd Ha TOPHU3OHTAJIbHOO TJIOCKOCTHL, NMPEACTAaB-

I'IpPIBGﬂeHHbIFi HHTErpanb BCETAKHU ANA riollanu KpVIBOI;I aH-
BENONbl AAaCThb pPe3yNbTaThl, LOBOJILHO 6nu3Kie Kb HCTHHB,
Mer umbems:

H il
dh g/ ah(H—T)=2 / dh '/"m B 4 ’:11
v o
JH

2// . II\\ 3

II/(U/ ‘/ i
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2 ;
O603Ha4UMB =g yepesd® Sind, TOTOA HMHTErpalb

NpHUMETHL BUIB.

H? I: N I 11 | '-:':"""iﬂ'.ll' 7 I_i Sty 2
5 5 b - E' 2 |r 4 4 II..'I o .;..'\g'i'.-'.-:.i;.-ll y
T
Ansg h==0 wvbemp V=0 n oa=— o OTKYyAA
H =« - =
C: =T
T 3
Ons h=H wnvbemb L=rg M Sin 20 = 0.
A moToHy:
o 7

ERTRRT : L e e
V= [dh ‘/4k( H—h)-—= 7:(’2 ot G S
i

Takb Kakb MB NOJYYMUIIU MIIOLIANL YETBEDTU Kpyra,
TO MHL BB NpaBh JONyCTUTH, YTO orpaHUYMBalOIAs BTy II10-
Llaab KpHBas—4YEeTBEPTb OKPyXHoCTH papiyca I/ v npex-
cTaBnsieTb LBUCTBHUTENLHYIO KDHBYIO aHBenony.
BosBpaTuMcsi OnsiTb Kb OTHICKAHIIO [OUHAMHYECKATro
LaBJIeHis, HCNLITHIBAEMAro TOPH30HTANLHOU IJIOCKOCTLIO.
Kaxb Mbl yxe Buabnu panblie, cTpyi#ka, BhIXoAsi-
masg U3b oTeepcTis Ha rnyéuubd kb oTb mnoamopraro ro-
pH3oHTa, Bb Toukh nepechuenis c¢b ocklo AX umbers
abcuuccy paBHYIO ]/ZhA(H%W); Kaxnast wacTtuua pascma-
TpHUBAaEMOW CTPYHKM npu BeiXogbh MonyyaeTt ropu3oHTAlb-
Hoe jaBneHie, ompenbnsiemoe BhicoTol k, a 3athMb oOHa
MOJIBEPIKEHA TONBLKO ABHCTBIIO CUNH THXKECTH.
HauanbHbis TOPU3OHTANLHEIA LAaBMEHI He MOTYTH
UMBTE BRisiHIA Ha BepTHKaNbHYI0 paBHOL bACTRYyOLIYIO, KOTO-
pasi TpencTaBisieT’b WCKOMOE NMHaMHYECKoe OaBleHie.
DTo nocibaHee Bb pa3cMaTpMBaeMoMtb crliydak ecTs,
OYEBUIHO, HUYTO HHOE, KaKb CyMMa HMNOYJbCOBDL CHIIHI
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TSXECTH, LBACTBYIIMKXBE Bb eNUWHHLY BPEMEHH Ha KaXnylo
YacTHIly BHITEKAOLlel CTpyu; APyrMMH CJIOBAMHU, OHO €CThb
HHUTO HHOE, KaKb BBCH CTDYH, 3aKNOYaKWencda Mexuny
TUIOTHHOR M ropusémom: HUXHATO Gbeda.

Touka MPUIIOXKEHIS BTOro NaBeHid, oueBuaHe, UMBeETD
abcuuccy pasHyio |/ 4h(H — h).

O6beMB cTpyu BO BpeMS ! paBeHb:

tdkl/v2gh,

HO Mbl 3HaeMb, 4YTO t=7,ai_,,, a notoMy o6beMBb, CO-
V 29k

oTebrcTByOWiIA abcuncct x, paBeHB . Taxkumb obpa-

30oMb aAns abcuucchl x:.:]/'4h(H—-‘h)i BLIpaxeHie o6beMa
nonyuynTcs BB cnbayowems BHURB:
dv = dhy/ SH— ).
Btce aToro obwvema, O4EBHAHO, MONMYYUTCS UYEPesdb
yMHOXeHie dv Ha g MONMYYUMB:
dp = gdhy/ 4% (H — ),
a MOMEHTb ero OTHOCHTENBHO To4kd A 6yneTsb paBeHD:
AdM = p4h (H — k) dh.
TMocnbaHee BhipaXeHie. BLIBEJEHHOE HAMM INs OT-
nbnbHON CBOBONHONM CTPYHM, XKOHEYHO, MOXETH U He npel-
CTaBNsATbL MOMEHTa [aBlIE€HiA CTPyd HeCBOOGONHOMH, HO 3a

To MOXHO cMbrno NpeanonoXuTek, 4YTO MOMEHTDB NLOJIHAro
[aBlieHiss BceM BOJIHbI MOXETDHb 6LITh MpencTaBliIeHb BB

Bunh:
oH
M=pf 4t 0y ah— 2 o5,
b (0]

Bt camoMb gbnk, MOMEHT® 3TOTH 3aBHCHTD TOJIb-
KO OTb BHBIIHUXB CWJI'b, & NMOTOMY BHYTPEHHIS peakui,
cBsizbiBawIlifn cBoGOAYy CTPYH M 3acTaBNsAlLIS HXb ONU-
chiBaTb BMBCTO napabofib KPHUBHISL, NapanyenbHblsi aHBe-
nond, Ha BENHYHMHY €ro HUKaKoro BNisHis He uMbBIOTS.
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3ambrume panbe, uTo, Karkosa 6ul HU Oblfla aHBe-
Jiona BHITEKAWIIEHN BOJIHLI, MOMEHTL BbhCca NOTOHHAro Me-
Tpa 3Toi mociabaoHed OoNxeH® OLITL BEBOE MeHbIe MO-
MEHTa JLUHAMUYECKAro [aBJieHis € Ha TOPH3OHTANBHYIO
MI0CKOCTh. ]

B® camomb abnb, o6bemMb CBOGOAHON CTPYyH, BHXO-
ndamei ¢b rnybuHsl /2 0T MOAMOPHArC TOPH30HTA, KaKb
Mbl yxe BULEIM, paBeHb xdh, T. €. NpPONOPLIOHANEHD
abcuucct ; abcuucca UEHTpa TSXKECTH TOH-Ke CBOGOJA-

1 T
HOH CTpyd paBHa MOSTOMY 5;/4/& (H—Ph), T. e. noro-

Bunb Myeya mMHaMUYyecKaro IaBJeHid.

TakuMb 06pa3oMb MBEl BUIHWMbB, UTO MOMEHTH Bkca
cBOBOAHOI CTPydH paBeH® MonoBuHE MOMeHTa TOro naB-
JieHisl, KOTOpoe OHa MpPOU3BOAUTH Ha ropnsox—xTaanyb
NINIOCKOCTE.

[ == o
STO CBOHMCTBO Mbl MOXEMDB CHUTATbLb CIIPABEANHUBHIMDB

U ONns HecBOBOAHHIXDB Cprl:I, TaKbs KakKb H BB 3TOMB
cnyqa"}s ofuas CyMMa .MOMEHTOBH OCTAaE€TCA TaxXe caMad,
T. €. MBI MOX&€MBb MPHHATb, Y4YTO MOMEHTD Bbca BOMNHBI

1
paseHs . pH?.

Ecnu aHBenona npeacTaBiisieT®s YETBEPTb OKDPYXKHO-
ctu pamiyca H, To, o6o3HauuB®: uepesb z,—abcumcey
LEHTpa TSKECTH IJIoWany YeTBEPTH Kpyra, MOMEHTD MJIo-
Uiaf¥ HaxoduMb cnbaywouwyMb 06pas3oMb:

2 i
“H ‘z, ——%cz/dx /il/H2 dx:—- H*—

—BBIBOOD, MoKasnBaWlli, 4TO HCTHHHAs aHBenomna no-
BOJILHO OJIM3KO MOLXOAUTH Kb l'IpI/IHHTOl;I HaMH 4YETBEPTHU

]

OKDYXHOCTH.
IduHaMuuecKkoe fAaBlleHie, Kakb paBHOe BbCy BOMHEL,
OKa3LIBAETCSI MODTOMY DPaBHBIM®D:
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. I P2
L
4

u a6cu14cca TOYKH l'IpH.TIO)KeHiﬂ €ro, O4eBULHO, IMONYYUTCH

=p- 0,785H7%,

cnboyomyMe 06pasoMsb:
g113‘: E}'E :§7€20,849H.
3 4 3n :

KoHeuno Ha Bch mnonyyeHHble BuIBOAB cbIyeTh
cMOTPBTE TONMBKO Kakbkb Ha npubNHXKeHie, HO BCe-Xe OHH
MOTYTH HaTh BO3MOXHOCTL IIDOHU3BECTH HOBOJIBHO Ipa-
BUNIbHYIO OLBHKY JOCTOMHCTBL HWNHM HELOCTATKOBD TOM
WM IPYroit pasbopyaToi MNOTHHHI,

Ecnu mul xenaemb uscnbmorath pacnpenbnenie pa-
BlIeHI Ha TOPU30HTANBHON IJIGCKOCTH M MOCTPOHUTHL KDH-
BYl0, OPOMHATL KOTOPOH TNpPEACTaBNsNU-6Ll maBleHie Ha
eNMHHLY TJoWAafd Bb KaxpodW Touxkbk esd, To cnbayers
NPHHATL €llle HOBHIA THMOTE3Bl, KOTOPHIS 3aCTaBsITh HaCh,
KOHEeYHo, elle Gombe ymanuThcsi OTBH HCTUHBE H JaIyTh
pe3ynbTaTe HbBCKONTBEKO OT/MYaLliecss OTBH BHILIENPHU-
BENEHHEIXb.

Me! npenmnonaranu, 4TO BHYTDEHHis CTpyU BHITEKA-
IOLEA BOJNHBI ONMCHIBAIOTH KPHUBEIS, KOTODHIS MEXAy CO-
6olo He mepechKalTCs, HO ®TO BONPOCH €IUE CIOPHHIY,
4YTO HArJsIAHO MOXHO BuabTe H3Bb npuMmbpa ucTeyesid
CTPYy¥W H3® pesepByapa: Mbl BUOHUMDB, 4TO chbueHie cTpyn
CHadana NOCTENEeHHO YyMeHbliaeTcd no HEkotoparo npe-
abna, a 3athMb onsTe HauuHaerwb yBenuuuBaThesd. O6b-
SICHUTL 3TO S$IBJIEHie MOXHO TOJILKO B3aWMHBIMB TPOHU-
KaHieMB CTpPYH.

MoxHO npenmnonoXuTb, YTO M NPH TNajeHiM BOAH
MOXETb MPOMCXOAUTb HbBuTO mNofo6HOE BhILEYKA3AHHOMY
siBNIeH{l0, a MOTOMY Ind HanbHbBHIINXB BHIBOLOBH MBI NpPH-
MeMB cbRy©OINyH THUIOTE3Y.

Boo6paszums cebbh, 4To 4eTBEpPTH OKPYXKHOCTH, TIPEX-
CTaBINSOILAs" aHBEJONYy, OMyCKaeTCcd Majio Mo Mally BHU3DB
CKONb3S BHONb OCH § OBB TAaKUMBb 06pa3oMb, YTO KaXAas
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ropna.sep. 6.

S

TOpH3. HuX. G.
Yep. 29.
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M3b TOYEKD KpuBOHM uMbeTsb BepTHKaNbHoe nepembiyenie
lpy TakoMBb OBUXKEHIM aHBenona 3aWMeTh PSANB NOJOKE-
Hif, KOTODHIA MOXHC pa3CcMaTpUMBaTb KaKb KPUBHIA, OMU-
CHIBAEMBIS BB NBUCTBUTENLHOCTH HECBOBOAHBIMU CTPYSIMH.

Ecnu Mbl npuMeMs TakKyl THUNOTE3y, TO CTPyHKa,
BHIXONAIAS HW3b OTBEPCTist Ha rnybuHbd £ oTv moamopHa-
ro TOpPU30HTA, HOMKHA Tmepechdb TCOPU3OHTANbHYIO TO-
BEPXHOCTL HUXHATO Obeda BB Toukb, abcuucca KoTopoH
noJyyyaeTcs M3b ypaBHeHis kpyra z® -y — H?, ecnu BB
HEero noactaButTh § — k. [onyunvs.

Ko T

MOMEHT® OAaBEHIsA, MPOU3BONUMAIO Bb ITOM TOUKD
TOPU30OHTABHON TIIJIOCKOCTH HecBOBGOAHON CTpyeH, Heus-
BhCcTeHB, HO MBIl MOXeMDb MPEANOJIOXHUTh, 4TO OHBL TAKOBB-
He, KaKb WM ONs CTPYyH CBOGOANHOM, BHIXOASILEH H3b OT-
BEPCTISI Cb TOM-Xe& BLICOTHL.

Crobknapb Takoe NMpennonoxeHie u 0603HAUYMUBE UEPESD
Y naenenie na enuHuuy miowand BB Todkbh cb abcuMc-
coit X, Mbl MOXEMDB HamucaTh ciibiymollee paBeHCTBO:

— XYdX — 4h(H — h)dh . . . . . (1,
npuyeMt Mo ganu (X 3Hakb ofpaTHwE dk noTtoMy, 4TO
3aBHCHMOCTb MEXAY STHMM BeNWYMHAMH TaKoBa, 4TO Cb
yBenudeHieMb ORHOM Ipyrasi yMeHblUIaeT:sl.

CootHouwenie X?= H’—h? naetp h— 1/H2 X2 u
Xd X = — hdh.

3ambuaa Bb ypaeHenin (1) hdh uepess — Xd X
MOJIyYUMb:

Xm,)(=4XdX(H N e ) T | @)
oTkyna nocnk HbkoTopuixb AbHCTBIN NpUXOAUMB Kb ypas-
HEHIIo:

(4H - Y)»=16(H*—-X» . . . . . .(2.

Ypasuenie (2) u naeThb 3akoHb pacnpepbnenis nas-
JIeHifl; O04eBMAHO, 4YTO OHO NpPEeACTaBIAETh  BJHICH,
uMblomwif ueHTp® BB Toukk (O Ha ocu Y'oBb Ha BLICO-
T 4H oTb ropusoHTa HHXKHAro 6weda; ero Gonbuiad
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nonyocb—BEPTHKaNLHA H pasHa 4H, a Manas nmonyocb—
ropusoHTanbHa u-pasHa H (dep. 29).

KpuBasi gmaenenii Ha 1nuub I ropusoHTambHOH
MAOCKOCTH, MpPUHUMAOUlel MNafjaloIylo BONHY, OYEBUIHO,
fyneTt 4YeTBEPTHIO BHILIEYKA3aHHATO SIIMICA.

[Tmowans KPUBOM [aBAEHIH €CTb pPa3HOCTb MEXIY
nnowanelo npsiMoyronbHuka 4H° u nnowansio 4eTBEPTH
snuncuca TH? T. e. oHa paBHa:

H*(4 — 7)== 0,8584H".

InuaMuyeckoe gpaBneHie, noaToMy, 6OyleT®b paBHO
0,8584 H?p.

HMrtakb MB BUAUMDB, YTO MOJIyueHHas HaMM BENHUYH-
Ha OUHAMUYECKAro HABMEHIS HEMHOTO DAa3HUTCH OTB BH-

T

2
BEJEHHON HAMHM DaHbile U DPABHOM ¢ ==0,7854H"p.

Abcuucca LeHTpa THXECTH [MUIOLALKW KPUBOH HaB-
JleHist paBHa: 1

2 b — i =R oaten

3 34 — =)

Mexnay ThMD KaKb paHblie Mbl HAalIM ANA Nieda JAHHA-
MuYecKaro HaBneHis 3HadeHie

8!{: 0,849H .

3n

[TonyuyeHHHS HaMH Pa3HWLH pe3ylbTaTOBB MOKAa3bl-
BaOTh, YTO MPHHATHA TUNOTE3bl HE BHONHB MPaBHIILHEL
HeTBEPTb 3JIMNCA MOKAa3biBAET®H TOMbLKO OOLIH XapakTepb
pacnpenbreHis IUHAMHYECKAro NaBIEHis Ha rOPU3OHTAIb-
HOH TMJIOCKOCTH.

Hns nonydenis 6onbe TouHbXb GOPMYyNb HEOGXO-
[UMO TPOHM3BECTH TIIATENbHbIe OMbITH, W Ha HACTOSALIYIO
CTaThI0 HYXHO CMOTPBTL TONMBKO KaKb Ha MONBITKY Hb-
CKONMBKO OCBBTHUTH 3.0TH TEMHBIH MOKa BOMPOCH.

=
—
]
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lMpennonarasi, uTo YMUTATENM BHONHD 3HAKOMEI Cb [NOTHHLI CHCTOMB
KOHCTpyKLie# nnoTHHl cucTeMbl Desfontaines’a, mp ne- Desfontaines’a.
6yIeMb OCTaHABIMBATbCH Ha ®TOMBb Bomnpock u 3aiiMemcs
nscnbooBaHieMbd Thxb siBNEHiH, KOTOPLISI CBA3aHBl Cb MOA-

HATIEMD M ONyCKAaHiEMb LIMTOBBL BO BPEMS MaHEBDOBD *).

[TonoXuM®b, 4YTO OTBEDPCTiE OTKPBLITO, WU WHUTH Jie- Onpeataetie Wo-
waTb. CrpaliMBaeTcs, NMPH KaKWXb YCOBISIXD LIMTH Mpu- MOHTA, CONPOTHES
AyTH ONATb Bb BEPTHKAllLHOE MoNoxeHie. s BescHe- nnmu:,:roca LELE
His ®TOro BOMpOCa ME Pas3cMOTPHMB OTABNbHO MOMEHTHI, e
CONpPOTUBRASLLIieCa MOAHATIO IHTOBB, U MOMEHTEl, BHI3bI-

Balillie 3TO TOAHSATIE, KOTOphl€ MBI Ha30BEMDL ABHUXYIIH-

Yep. 30.
Mu., QueBUAHO, YTO Bb MOMEHTDH MNepenb NOJbEMOMbB IHU-
TOBBL MpolofibHAs MNpodunbL NoToka UMbBeTs BHIBL, NOKa-
sanHuiit Ha yeT. 30, rok H o6o3HauyaeTh pasHOCThL FOpH-

¥) XKenawowuxb o3HakoMHUThCST Gombe peTanbHO CB  KOH-
CTPYKUiEN MIOTHHL MEl OTChINAeM® Kb TPyAy npodeccopa B. E. Tu-
MOHOBa ,Bononoxvemubist nioTuHbl cMcTeMbt Jlynws-HedoHrena*, rab
OHM HalAyTh TaK@xe HHTepecHbiss cBbabHia oTHocuTensHo JdanbHbit-
Waro pacrnpocTpaHeHis 3ToM CUCTeMbl M npuMbHedis es Kb cyno-
XOLHLIMB OTBEPCTISAMb.
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30HTOBBL BEPXHSMO M HUXHATO 6hedosnb, a H 1 h —Ton-
IIMHY BONHB BHIUE IUIOTHHEI, CUATasi €€ OTb TOPH30HTA
BEpXHsiro 6beda Lo mopora IMOCTOSIHHOM 4YacCTH.

Ecnu nepBelf NOAHWMaeMbIH LIMTBE COCTaBIsIETD
yromnbs & Cb FOPH3OHTOMh, TO OHB HCHBITHIBAETH CONpPO-
THUBJIeHle BpalleHilo, paBHOe Ha OIWHB IIOTOHHLIA METPb

K22y sinta :
g

npu 4eMb V nOpPENCTABISETD CPENHIOKL CROPOCTH BCTph-
YalUHUXDb ero CTPyH,

©—TIIOTHOCTEL BOXE,

K-—npaktuueckiit KosdduLUieHTb, BEIUUYUHA KOTO-
paro mpubnusutensHo 0,75.

MoMeHTB ®TOTO CONMpPOTHBIIEHIS PaBEHB:

LS KE AV sinle .
27y

Ctb yBenuueHieM®b yria % 3TOTH MOMEHTH YBEJIUYH-
BaETCA M JOCTHraeTh CBoero maximum’a npu a = 90°,
KOTjga ero BeNnUYMHA CTaHOBHUTCH paBHOI:

1 P 72 a2
Q—Kgf V22,

rib 2 o6o3HauyaeTh TOMWMUHY BONMHBL Bb chueHin Hal®b
OCLIO BpallleHisl WuTa.
3ambuumb V? uepesw 2¢g (H--h -- 2), Torma co-
TMPOTHUBNSIIOWIACA MOMEHT® NPHMETH BHAL:
KpH+h —2)2*.

BoipaxeHie 3TO JAocTUraeTdh maximum'a {pd & —

—:.% (H-+1h), a JAMEHHO, TOTAA OHO DaBHO;

4
My= . Kp(H + hy*.

HahgeMb Teneps BeNHYUHY CONPOTHBISIOLATOCH MO-
MEHTA OMHOTO U3Bb MNOCTBAHHUXD UIHUTOBG.

Bo BpeMs 3akphITit HBCKONEKHXD NPERHIAYLINXDL LUH-
TOBD TOPH30HTDL BEPXHATO Obeda Morb HECKONLKO moA-
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HATbLCS, 4 HUXHATO Obeda-—OonycTUThCS; ecnubel OHH Ha-
e M ocTalHuchk Th e, TO BCETAKM xapaKTephb TMepenu-
Bawoulelics BONHB 6yneTh coBChMDb LpyroH, a UMEHHO, OHA
6ynetTs UMbBTb BUIB, MOKa3aHHBIM Ha uep. 31.

PazcMoTpuMb TAKOE MOJIOXKEHIie WuTa NpU ero Nom-
HATIM, Korha BepxHee pebpo €ro TONLKO 4TO KacaeTcs
TOPU30HTA HHUXHATO Obeda; nmpy TaKOMBb [OJIOXKEHIW ero
COMPOTUBNAKIIIACT MOMEHTH AOCTHraeTh maximum'a, NpH
yeMb MPEANoJjiaraeTcsl 4YTO BOJa BEHIIE CTOSLIUXB YXe LIH-
TOBBb He MMbeTh CKOpOCTH.

Ecnu MB  pa3cMOTPUMDB MaTepianbHYK CUCTEMY
ACDOA, to MOMeHTH OTHocuTenbHo Touku () BHbLI-
HUX® CUNTB, LBACTBYOWMXb HA HEe, NO/DKEHDB DPaBHATLCH
COTIPOTHUBIISIOILEMYCH MOMEHTY ILHTA.

To ecTb MOMeHTH peakilin wurta O nomxeHb pas-
HATLCA cyMmb: 1° MoMeHTa DMHAMHYECKATO AABNEHIS MOA-
nopa Ha BEepTHKalbHyi nnockocTe AB, 2° MomenTa au-
HaMUYecKaro [aBleHisl M0TOKa Ha BEPTHKaNbHyK MIoC-
kocTe B0 n 3° momenTta Bbca nagawuen sonuel BAC.

A o 4
N 7
li«i»t. Bt “ x
! > b
= | ]
(1]
Yep. 31.

MoMeHTD oTHOCHTENbHO Todkk (O AMHAMMYECKAro
naeneHia Ha ADB Ha oAMHB MOTOHHLI METPBL paBeHB!

m, == KoH*(h --- ; H).

MomenTs nuHamuyeckaro nasnenia na B( paseHb:

m,_,::K% - h-29H . z:‘K‘onL’.
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Onpegtnenie mo-
MEHTA, MOAHUMAI-
IWAro WHTH.

MomenT: Bhca napaiowed Bonubel BAC pabeHE:
1 .
m3'.:7 K o ng’d,

UcKoMBIfl CONPOTHBASALILIACS MOMEHTD HA MOTOHHEIN
MeTpDb LIMPUHB LIUWTa MOSTOMY DaBEHD!

My —m, + m, + m, = KgH (g H*+ Hh - h‘-’)> :

Ecnu npemnomoxuts, uto cymma H -~k nocrosu-
Ha, TO COTMPOTHBNA0IINACT MOMEHTH OyNeTh YBENHYHBATL-
ca Cb yMeHblueHieMb A W HOCTHIHETH CBOero maximum'a
npu h = 0.

COnpoTHBISIOMWINCST MOMEHD JIOO0TO LIMTAa MOXETH
6bITh, KOHeuHo, onpenblieHs MOMOWLI BhILIENPHBENEH-
HBIXBb (OPMyN'b, €CNH H3BBCTHHL TOJIEKO TOPHU30HTHL BEPX-
HATO W HUXHArO Obeda; HO, TaKb Kakb TPOMEXYTOKb
BpEMEHH, Bb Te4YeHie KOTOparo TMpPOUCXONHUTH 3aKphiTie
OTBEpCTis BOmocnUBa, OblBaeTh OOGLIKHOBEHHO JOBONLHO
KOPOTOKb, TO TOPHU30HTH 3TH M3MBHSIOTCS JOBONBHO Ma-
no, a MOTOMY MOXHO NpuMbHHUTL crnbiylowiidl npubnuau-
TenbHLIM cnecobbk: cHayana HaWTH MOMEHTD IepBaro Iiu-
Ta, 3aThMb NOCHBIHSIO, YTOXKE KAacaeTcs OO OCTaIbHLIXD

II¥TOBB, TO TNPHWHATHL, YTO MOMEHTHl HXb U3MbHsIOTCH

ﬂpOl’IOleiOHaanO HXb p33CTOHHiHM’b OThb Kpa[;lHHX'b UIUTOBB.

IMpu onpenbrenin MoOMeHTa, NMOAHMMAIOLIATO LIUTB,
MBI TIPENNONIOXMMDb, YTO TODH3OHTB HMXHATO Obeda He
OMyCKAEeTCH HUXe OCH BpalleHisa WMTa.

Ecny UIMHY KOHTPB-IIMTA 0603HA4YHTL uepesb A,
a pa3HOCTL jaBneHid Ha ofb CTOpPOHBl €ro 4epesb ¥, TO
MOMEHTD, NORHUMZIOWIH WHUTH, BBHIPA3HTCH CcAbaylOWUMb
o6pa3oMb:

1 7
ipk’y.

Taxkumb 06pa30M'b MbBl BHIHUMDB, YTO BOMNPOCEH ITOTH
pismae*rcs O4eHb .JIPOCTO, €CJIH usBbcTHa pPas3HoOCThL JaB-
NeHiH y.
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MNpexxpe Bcero HyxHO BHonHE BHSCHUTL cebb, Kakb
(pyMKUIOHUDYIOTE BOJONPOBOLHLIE KaHallbl Cb BEPXOBOM M
HHU30BOH CTOPOHEI KOHTPB-ILUTA.

[TonoxuMB, 4TO BEpPXOBOM KaHaJlb IHUTAaeTCS BOLOIO
TONBKO CB ONHOTC KOHLA.

Ecnu wWuTH nexarth, U UXb HYXHO TMOAHATbL, TO
coobulaeMb BEPXOBOM KaHall'b Cb BEPXHHMB 6LeOMB; TOT-
na BCh KOHTPB-WMTH BHALYTH M3b CBOEroc NepBOHAYAIb-
Haro MoOJIOXEHisl, U Boja 6yneTb MNPOXOAHTH BB HHU30BOM
KaHaJ'b 4Yepess ulenb wWwupuHol BB 0,004 Merpa, koTo-
pasi TpeicTaBlsieTh 3a30pb MeXIy KOHTPL-UHTOMB H
BHyTpeHHeNH cThHkol kaHana. TakuMb o6pasoMt Bepxo-
BOH KaHallb GyHKLIOHHDYET® Kakb Tpyba, 3aKpHITas Cb
ONHOrO KOHLA M HMbolas mo Bcedl AnuHb paBHOMBpHO
pacnpenbieHHbIs OTBEPCTIs.

Husoroit kanan®t (GyHKUiOHUPYETH TNOLOGHO Bepxo-
BOMY CBb TOIO TOJILKO pa3Huleld, 4YTO Bb HEMBb, Haobo-
poTh, Mo Bcel ero mnuHb Boja He BLIXOAUTH, a BXOLUTH
noak BRisHieMB Hamopa BepxHATo 6beda.

TakuMb obpasoMb uaMmbHeniss naeneHii BB Bepxo-
BOMB KaHank BH3HIBAOTH AHANOrMYHHSA W3MbHeHis U BB
HU30OBOMBb KaHanb.

Ecnu noteps Hamopa BB BepxHeMb KaHank Ha npo-
TSXeHin ero | paBHa h, To NMOTEps ABYyXyliaro naBreHis
Ha Tyxe ANHHY paBHa 2k — Ay, Takb 4To YriloBOH Koabh-

. d
dHUieHTD - 4 KacaTenbHOH Kb KPHUBOH [OBHXYLIMXDB NaB-

dl

NeHid oKasuiBaeTCsl BABOE 6onblie yrioBoro koadouuieH-
d . 3 ;

Ta —. KacaTeJbHOM Kb HanopHOH NHHIM Bb BEPXOBOMB Ka-

dl

Hanbk, M MBI MOXEMBb HanucaTb COOTHOLIEHIE
dh 1 dy
ar 2 dl-
PascMoTpHMb BONOCHHBL Bb TO BpEMs, Korja yxe
MONHATO HBCKONBLKO IIMTOR®, M 0603HauMMb uepess N
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chuenie BepxoBoro kKaHana no nocibpHeMy yxe cTosLIEMY
IIKUTY, & 4epesb | ero pascTosiHie OTb 3aKpHITAro KOHLA
KaHana.

[IpMMeMb, YTO KOHTPB-IHUTH Bb CTOSUYEMD MOJIONKE-
HiM HE MpOMyCKalTDBb BOLH, TOTAA BEPXOBOM KaHanb OTb
OTBEPCTi MHUTALIAro BOJAONPOBOJa LO mnocmbiHsro cro-
dmaro muta He UMbBeTbh yTeuekb; pacxodb ero, MocTosH-
HBIH OTBH OJHOIO KOHIA OO OPYroro, paBeHb CyMMb Bchxb
yTEYEKDb, KOTOPHISI NMPOHCXOAATH BLOJIL BCEro MEepHMeTpa
ele JIeXallUXb KOHTPB-LIUTOBD.

HanopHasi nuHiss Ha BceMb npoTsaXeHid, rib HBTB
yTeyekb BOAb, UMbeTh BHIAB MpsSIMOM, HAYyLEH OTBH ropu-
30HTa BepxuAro Owbeda M UMboOLIEH yKIOHD 7, BEJIMYMHA
KoToparo onpenbtnsercs paBeHCTBOMBb

Q*=al?,
Bb KoTopoMb OykBe HMbBIOTH cnbayomis sHaueHis:

)—cyvMMa yTe4deKb BOAH [0 MNEPUMETPY KOHTDPB=
IMTOBD Ha TpoTskeHin | Bomocnuea, rib oTeepcTie ero
OTKPHITO; 3Ta CyMMa paBHa CEKYHAHOMY pacxolly MHTalo-
11aro BOAOMpPOBOAA.

D—piameTpb XHuBaro chueHiss BEpPXoBOro KaHana
Bb ToMb MbcTh, rah oHB 3aKpHITH.

a—KodbPULieHTD, KOTOpHH mno Dupuit paseHB

0—,02)25 = 400 (Traité de la conduite des eaux).

Mo Bresse'y BeNMYMHY & MOXHO npmmﬂ; paBHOIO
250 (Gours de mécanique appliquée, hydraulique).

3a cbueHieMb N HanopHasi JiMHiA B BEPXOBOMBb Ka-
Hand npuHUMaeTb Bulb HBKOTOpOH KpHMBOH; BB Hayallb-
Holt Toukbk es1, cooTBbTcTBYyIOWIEN chuenilo N, KacaTenb-
Hasl Kb Hed UMbBETH YKNOHB ¢, 4 Bb KOHEYHOM OHa Tro-
pU30HTaNLHA, TaKb Kakb Bb KpadHeMb cbyeHin HBTB
yxKe pacxona. :

HacnbayeMsb 3Ty KpHByio; 0603HAYHMD 4Yepess

Y—Das3HOCThL [AaBleHi Ha 065 CTOPOHE KOHTPEB-
L[MTA Bb NPOM3BONLHOMB chuenin M, HaxonsiLleMcs MeX-
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ny chuenieMb N M 3aKpLITEHIMD KOHLOMB BEPXOBOroO KaHana.
x—pasctosiaie chuenis M oTh 3akpLITaro KoHua
BEPXOBOr0 KaHasa.
h—muanops BB chuyenin M Bepxosoro kauana.
¢—pacxolb KaHana Bb chuenin 1.
Torga MoXeMB HamMucaThb!

dh
. bk~ 5 i
jigss dx

) 20105}

2 % %Y
q_ddex............(l)

Ecnu Mbl 0603HayMM®D 4epess 6 MIolladb OTBEPCTISN,
obpasyeMaro 3a3opoMb KOHTPBL-LIHTA Ha NPOTSXKEHiM IMo-
rOHHAaro MeTpa, TO PaCXOAb Yepesddb Hero oxono chueHis M
BEIDA3HUTCS 4YEepesdb 77151/2%/, a MOTOMY IMOJIHEIH pacXolb
g KaHana Ha TNpOTsKeHiM oTb chuenia M mo sakpuiTaro
KOHLA ero, O4eBMAHO, OYAETDH paBeHb!

x
q= /mGVZ_y}} dz,
0

OTKyZa
dg=msy/2gydz . . . . . . . .. .(2
[lepemMHOXas mnounenHo ypaBHeHis (1) u (2), no-
JIyYUM'B:
2y 2 ."I"| Ferag ilar,
OTKyJa
q® = amay/2g Doyl + C.
[lonctasnsast BMBcToO ¢ ero 3naueHie, naBaemMoe ypas-
HeHieMb (1), monyuwuMsb:
a\§ 1P /dy\ ¥
¢ ={31FD*(3E)
u cnbaoBaTensHo
iy amo)/ 29 D

= e ot o,
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WIH
f dy\*h 2 /’mr|/2g e

.
127 BT 4 Yo
[TpumemMs, uTO
o, 2Pmoy/2g
Moo= g
= S D
Torma
- 3 1
gﬁ“- TP £
HnH
dy f2 3
T w(y + 07
a1 ;,' ’/z LA -
b = ')"« S ""(/ 2 l
Kaxkb Mbl ywe roBopunu Boie, npy x =0 u ==

——O a ToToMy, €cCJiH 0603HAYUTE HEepe3r ¥, HGH3B1BCT-
HOE IIOKa JHABHXYyllce JaBlieHie Ha KOHTPB-ILIUTE BB KOH-

ub kaunana, To nonyuums: O = —y *:, v cnbooBaTenbHo
d i
Y. LI &3 N
dx 1 &

TakoBo nuddepeHuUianbHOe ypaBHEHie KPHBOM IBHU-
KYILIMXD NAaBIEHIN.
YTtobLl WHTErpHpoBaThb €ro, BBeAeMb HOBYyl Mepe-

MbBHHYIO 2, paBHyO
iy

Yoy
z_.<1- S
Tormna nuddepeHUianbsHoe ypaBHEHie TPUMETDH BUIB:
dx ::-3 _— a5
w1
Ho
! 1 &5+ 2 byl 1
1—28 5[1—_2 z’—'r-z—i—l] 5[1_.2+
3
1 2241 2
T2 B e Ll z—}—})Q % :

13z



OTKyZa

L I.!: .. II.-'.'ll. r = :- lr-l-'l.'. - - & 1

/3 , 22—1—1
~+V/ 3arctg - ]/
3

Ho, Tak®p Kak®b

dzr =

S kA
—

TO

xzé%[—Log(l — &) + ; Log(e* 424 1) +

2z 1
+v3arctg: ~ |+ C.

V3

IoctosinHas C MoxeThb OHTH onpenbneHa usb yc

nosig, uto mpu =0, y=y, U z=— 0, TakuMp o06pa-
30Mb MONYYHMB!

2 = 1
(=2 —~E3§']/3arctg %

M ypaBHEHie KpHBOH MOXHO NpeACTaBUTb Bb BUAb:

o= | Log VELEZEL L5 arety %1‘ =

—arcty })
V3

Ho MBI paHblle ellle NpUHSIH, YTO
- 3/5711/3
-
Y

a MOoTOMY YpaBHeHie KpHMBOH IBHXYUMXB HRaBfeHIH 6y-
neTs cnbpyowaro Buaa:
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/)
Muoxutens F <'/y°> 33KJIOYaETHE ORHY TOJIBKO Te-

pethHylo-:%/i, He3aBHCHILY OTBH ¢opMbl U pa3MmbpoBsb

NNOTHUHE!, & NOTOMY €ro MOXHO BBIYMCIIHTL pPa3b Ha BCET-

Y -
na, naead 2 PALB TNOCTEMEHHO BO3PaCTAaIHUXDB 3Ha4eHiH,
Y

HauyvHaAs Cb EOUHHULH.
TakuMb 06pa3oMB NONYYHMB KPHUBYK, KOTOpas Mo-
WETDb CHYXHTb ANS JNIOG0H NMIOTHHH, €CNU TOJNLKO Bh HEM
nuTaHie ABMXKYIIAro KaHala [POMCXOAUTDH BHILIEYKA3AH-
HHEIMBb Cr0ocoBoM®B.
Ecnu abcurcchl & 3TOM KPUBOH YMHOMXHMDB Ha MO-

: 2
CTOSIHHEIN Ko3dduLieHTB —3!;_, TO NONY4YHUMDB yXKe abcuuc-
cbl KpUBOH HAHHOH TJIOTHHBI.

KoadpuuieHTs MOXHO Ha3BaTh XaPaxmepucmuye-

3
CcKuMs LNA ﬂaHHOI:I NIIOTHUHELL, Co YBEJHUYEHIEMD €TI0 YMEHb-
LIaeTca INOTEPA Hamopa Ha l'lpOTﬂ)'KeHil/l OTE TnNHUTaLlaroc
OTBepCTiﬂ IO 3akpblTaro KoHUa KaHana.

Bt camomb nhnb:

2 -1 aD®
3w~ 3 2gmic?

PaascmaTpnBas mpaBylo 4acTb 3TOro pPaBEHCTBA, MHI
HarnsiiHO BUOUMbB, HAaCKOJLKO BaXHO, YTOOL HOiaMeTpb
KaHana Obnb BnonHk poctaToyHuMBb, a chyeHie ¢ 6winoO
6Bl cokpalleHo A0 minimum’a.

Ecnu npuHate o =250 u m = 0,62, To
3

I¥

£ i _I']'_'-' I.": i,
s MY @
Huxenepb Cuvinot BHYUCIHUNTL pas3fUyHBIA 3Haye-

2
nia F I/J—°\ M COCTaBHNB HHUXecmbmyowyilo Tabnuuy:

y/
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3uayenis ¢

i
MIIM 3Haue-
His ¥, ecnn

CoorsbreTs. |
3HayeHia |

Yo\ |s—pgorE’

3uavenis

L B

! niv a6CUMCCD | pyapcnenHus

job1I€el KPUBOH

npunsATe ! onst 2Koausui.
Ho=1 |T4= j | mnotun
1,00 \ 0,00 | 0,00
1,05 Il | 267 ' 8,62
1,10 4 1,603 | 10,90
1,20 ; 1300151 4 13,54
1,30 1|t Sep67 il s1647
1,40 [ 2493 | 16,95
1,50 ; 2,681 ‘ 18.23
ooz - 18,98
1,80 3,089 21,01
2,00 ST | | 22,49
2,50 SiT82g ) - 25,38
300 | 4058 21,59
3,50 4319 . 29,37
4,00 4556 30,88
5,00 489% | 3331
6,00 5204 | 3539
7,00 5454 37,09
8,00 | 5640 | 3835
9,00 5,786 39,34
10,00 5955 | 4049
11,00 o) S OBl
12,00 6,276 | 42,68

135

f

3ambyaHis.

BB Kaxnoi Touks,
onpenbnsiemMoit abc-
UKcCoM &, cunTaeMoit
OTDB 3aKPLITAr0 KOH-
ua KaHana, OBUXKY-
uee faBneHie npen-
CTaBsieTCs OpAHHA-
TOA ¥, & [BHXKYLUiK
MOMEHTB onpenb- |
nsetca no dopmynb

i S
ﬁ[_apl.y.

Ho kpuBasi pmBUKY-
WUXD MOaBlEHIA H3-
MbHsIeTCs o uarbCT-
HOMY 3aKoHy mnocnb
3aKpHITIT  KaMmaro
LIHTA.




rpaduyeckoe n3o-
GpasieHie MOMeH-
TOBb.

[Tonb3ysick BHIUENPUBEIEHHBIMHU DPAacyeTaMH, MOMXHO
O4YeHb CKOpPO M NpocTO JaTk rpadryeckoe usobpaxenie
MOMEHTOB®B.

[Nonoxums, uto AB npencraenseTs ANUHY BOMO-
cnuBa. Touka B cooTBBTCTBYeTH 3aKPHITOMY KOHIy BEp-
XOBOrO KaHana, a Todka 4 OTKDHTOMY NpieMHOMY OTBep-
ctilo (yep. 32).

: 2
[Ipewne Bcero BBHYUCIMMB KO3DOULIEHTH Em no

tdopmynt:

HNapumb gy, npousBonbHoe 3HaueHie BC u Bbiyu-
CNHMMB, HauuHasi Cb STOCO 3HAYEHIS, OPAMHATH KPUBOM:
s 2 N

Su \y/

Itnaetcst 3To O4YeHb MNpPOCTO TMPH TOMOIIM BHILIE-

TNPHBEREHHON Ta6NHLb; CTOMTH TONBKO YX€e NaHHHIA Be-

ST . 2
JIKYHMHBI 1‘ { MHOXAaTk Ha KO3 UUIEHTD -—— .
y) y b 3

C % == 2 F(
Tpoumb fnanke Kpupyo z=— i" ¢

y’\; nycThb
Y/

aTo 6yneTv wpusas CC'.

OnpenknsieMb TOPU3OHTH BEPXHSAMO U HHMKHATO Obe-
$oBb Bb Hadanbh M BB KOHUB 3aKpLITIA BONOCIMBHATO
OTBEpCTisA; BENMYMHBI B TH MOXHO' CHMTAThb NaHHbIMMU. Ha-
XONWMB Lanhe cOMpoTHBNSLLiICS MOMEHT: MEpBaro Wiu-

4
ta mo dopmynb M -—= 57 Kz (H 4 h)® n nocnbanaro wu-
2, 3
ta no ¢opmynt M — KpgH (5 H? 4+ Hh ++ b |
Monoxumb, uTo opauHaTei AA’ n BB’ npencra-

BASIOTH ®TH MOMEHTHL.
Tunis A‘B‘ npencTasnsieTs 3aKOHB H3MbBHEHis co-

NpoTUBNAOMATrocs MOMEHTA Ha BCEMDB l'IpOTH)KeHiH BOAO-

CNHBa.
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Ha nponomxenin BA orxknapuisaemb pnuny A,
lIpENCTABNSIOILYI0 ANMHY BOHONPOBOAa Bb 6GEPEroBOMb
ycrok; npu ueMp ee 6GepyTd Hbckonbko Gonmbwe abi-
CTBHUTEJILHOM BEJIUYHHHI, '~lT06bI HE€ BBOIAHTL COTIPOTHUBJIIE-
Hig oTH konmbHB M CyxeHilt xuBoro chbuenis sogonposona.

Bb Toukt E ctpoumb opaunary EO, npencrasns-
joLIyI0 ABHXYLLiAi MOMeHTH BB 3TOoH Toukb, xoTsa Ha npo-

L RCTITTTTUT T E Ea SIS e e X TSP RPN |
/)

/|

.

/
‘
/
/7
/

|
|
|

i
!
!
.i

E

Yep. 32.
Tsenin AE v HBTH wWHTOBBL. DTOTHL ABMXYyWH Mo-
MeHTH ompenbnseTca pasHocTsio H ropusonToBL BEpx-

1 - 9
HATO W HHXHATO 6bedOBB U paBeHD 5 pr H.

lMonoxuMs Tenepb, u4To Ha npoTs¥eHin AN WHTH
y¥e CTOSITh, M HaWAeM’b YCJOBisl, Bb KOTODbLIXb HaxXo-
OUTCS ellle mnexalii WHUTH BB Toukbk N,
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Mexny Toukamu F u N nutaowiil xaHans He Te-
pseT: BOAH, a ~r10'romy JIMHiel JBUXYLHXDb MOMEHTOBB
Ha ®TOMD NpOTAXEHid 6yneTt MpsiMas, BLHIXOAAUIAS H3b
roukn O % xacaTennua# kb KDHBOM NBMKYLIUXB MOMEH-
ToB: Ha nporaxeHin NB BB Toukbh nepechuenis cb
opnuHatoid NN'. Kpusas CC* wmorna 6ml CnyXuTb He
TONBLKO INg onpepbneHis ABMXYIHUXD [aBlieHid, HO H
OBHXYLIMXB MOMEHTOBB, TaKb KaKb MEWAy STHMH ABYMS
psAlaMu BENUYMHB CYIUeCTByeTh HBKOTOpoe mocTosiHHOE
COOTHOIUEHIE, ¥ NI TIEPExofa OTh ONHUXDB Kb APYTHMb
BOCTATOYHO OHINO-Ob U3MBHUTL MacuiTabb BHICOTE.

Ecnu-6m kpusas CC' npu usvbHeHin maciraba BH-
COT® He HMaMbHANa CBOEro BMA4, TO HOCTATOYHO BvUIO-OH
NepeBUHYTH €6 Bb BEPTHKANLHOMD HamnpaBleHid napan-
nenkHo caMol cebb 10 Takoro momnoeHis, NpU KOTOPOMb
xacaTenbHasi B: 1 npoxoguna-6ul uepess Touky (J; Torna
Mbl nonyuunu-6ol pacnpenbrneHie MOMEHTOBL Ha MNpoOTH-
wenin EB. :

Ho cnkoyers obpaTuTe BHMMAaHie Ha ToO, uToO, Ne-
pembuwas kpusyio CC‘, Mbl NOMKHB Bb TOXE BDPEMS ee

nedbopMupoBdTE TakKUMB 06pa3oMb, 4TOOL OTHOLIeHie %
OCTaBAJIOCh MOCTOSIHHHIMb; TaKb €CJIM, HanpuMbpb, yABa-
uBaemb opauHarty I'N, To cnbayers Takwke YIBOUTb M
HauaneHylo opauHaty [3C. Usb Takoro cnocoba nedop-
mupoBaHia kpusoi CC’ camo coboM BuTeKaeTh cnbi-
cTeie, uTo BB noBo#t Toykd KacaTenbHas usMbHseTca
nponoplionasibHO opAuHatTh. Bb sToMb MOMHO y6bauThcs
AHANUTUYECKHMD NyTeMb. MBI yXe 3HaeMb, 4YTO

dy h__, i\Ye

Fp (ﬁl ==¥ )

d:l/ i% yo"*/z 2y
aw=ry(1- *7)
dy

Yo L2
O‘{eBI/IﬂHO, 4yToO, €CIIKH — — IIOCTOAHHO, TO ] namb-
Yy dx

Hnun
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HReTcsl nponoplioHansHO y. TakuMb 06pa3oMb, €cllk Bb
toubs 7' nposememt kacatenwHymw TP kb xpusout CCY,
TO, coefuHMBL Touky P c¢B Toukod (), mony4uMb Mpsi-
myto OP, xotopas momkHa 6bITb KacaTenbHOH Kb HMCKO-
MOM KpHBOI NBHXYIIMXb MOMEHTOBDL Ha npoTskeHdin NI,
npu uyeMt Touka xacaHis N nexurs Ha nepechueHin
npamoit OP w oppunate BB Toukbh N.

" Moctynast TakuMb-Ke 06pa3oMb MO OTHOLIEHIIO Kb
ApYTHMBb TOYKaMb, nexawumb Mmexay A u B, monyuuMs
panb ToueKs NofobHuXb N, COEIMHHBD KOTOpHIA, MONY-
YMMB KPHUBYIO, KOTOpasi AaeTh BeIUYMHB IBHKYUMXB MO-
MEHTORB Ha BCEMDb NPOTSXEHIM BOJOCIHMRHATO OTBEPCTIfA
BO BPEMSI €r0 MOCTENEHHArO 3aKpHITis.

Pasnocte N'N” Mexay HOBUXYLWHUML MOMEHTOMDb
NN” u conporusnswommuMcs MoMedToMb NN/ MoKkaseBaeThb
ANl KaXXOAro ILIUTa H36GBITOKDL HINH HENOCTATOKB [BHXKY-
el CHITHL.

_ TakuMb 06pa3oMb MBI BUEUMDB, 4HTO BHIIOJIHEHHOE
BHIIEYKa3aHHEIME CNocoboMB rpaduyecKoe MNocTpoeHie
snonHb pbwaerr HaMbueHHylo HaMM 3apmauvy.

CunTaeMDb HeJUMIIHUMB YKal3aTh ellle Ha OfHO 06CTo-
ATENbLCTBO, O KOTOPOMDB MBl He 3aTPOTHMBAJIM I[10KA BOMPO-
ca, 4To6B HE YCIOXHHUTL BhILIENPUBELEHHBIXE PACYETOBD.

Ecny M o0603Ha4uMDb 4epedb V 06beEMDb, OMHUCHI-
BaeMbll KOHTPB-IUIUTOMB MNpH nepexont oOTH TOpPU3OH-
TanbHAro TOJIOXKEHIA Kb BEPTUKAJILHOMY, U YEDPE3h # —-—
YKUCJIO CEKYHLB, Bb TeUYeHie KOTOPHIXB NPOUCXOOUTE 3TOTh
nepexoib, TO, OUEBHUIHO, HTO Bb KaXIAYIO CEKYHIY KOHTPb-
1WKMTE 6yHeTh OCTaBNsiTe 3a Co60#l MycToe MPOCTPAHCTBO

o6beMa —%, K Ha 3TO KOJHMHECTBO HAOJIXKEHD YBEJIHYH-

BATLCS PAacCXOlLb BEPXOBOI'O KaHana.

Bt pesynerath, KOHeYHO, mnonyyaeTcs MOHHKeHie
HamopHO# NUHIM BB KaHanmb, a cnbroBaTenbHO, MOHHKE-
Hie ¥ NMHIM IBMXYLUIMXD® MOMEHTOBB, KOTOPOE CTAHOBHUTCA
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TbMB owyTutencHbe, 4bMb 6Gonbile CKOPOCThH BPALIEHIS
KOHTPb-IIUTA.

Bb nepionb BpeMeHU MeXIYy OKOHYAHIEMB OBHXKEHINA
OLHOrO KOHTPB-LIMTA W HA4YaJIoMb J[ABHXEHis Apyroro—
cnbayolwaro, KprMBasi ABHXYLUMXB MOMEHTOBbL 3aHHMaeTh
nonoxeHie, cooTBbTCcTByOLlEe BHILIEYKa3aHHBIMB pacue-
TaMBb, HO Cb HayanoMb J[BHXKEHiS HOBAarc KOHTPB-LIHTa
OHa BHOBL OMNYCKaeTCS HUXE PACYETHATO MONOXKEHIA U T. E.

IMpumMbHAsS ToTh-XKe METONb pacdeTa H MOCTPOeHiH,
KOTODLIH TNpUBEAEHD BHILIE, MOXHO MOCTPOUTbH KPHUBYIO
IBHXYILIUXDL MOMEHTOBDB, BBEAS TaKXe M 3aBUCUMOCTbL €%
oTh obbeMa, OMHUCHIBAEMAro KOHTPBL-UHTOMBb. TOrAa BHI-
SICHHUIICA-O6B BONPOCH O KONHMYecTBb BpeMeHH, noTpe6HOMD
IOns 3aKpHITiA BOAOCNIHBHArO OTBEPCTIS.

He ocrtanaBnueasce Gombe Ha 3ToMB BoOmpoch, MH
CUMTAEMDB HENULIHHMD YNOMSIHYTL O TOMB, YTO AN BO-
CNUBHBIXBb oTBepcTiit cuctema Desfontaines’a npusHana
caMmolo nyudiiel BchMy BHIAAOWHMKCA (PpaHUY3CKUMM TH-
IPOTEXHHKaMHU.
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