
   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



. 

HKO , / HKfiC 
HOMCR!HIPCI~IHI AHCT{1TYT BOEHHhlX IIHiREHEPOB a:.·.ll· TI'AHCflOPTA 

li,ouelir M.A. ~PJ.1WMAH, 
KaH.!lU,ll.liT Te:UUi"'eCI'-\IX 11ay1\ 

KOHCTPYKUVIVI, nPOEKTVIPOBAHVIE 
VI PAC4ET' CVICTEM 

nOBEPXHOCTHbiX BOLlOOTBOLtOB 
(Y 3EMJI5IHOfO nOJlOTHA )f{EJlE3tlbiX LI.OPOf) 

~ .. -·-~ .. <;;.. .......... 

t 
" ' 

'' 
1 

---~··-~·· , . . .. 
' .. -. 
' • I'! 

. --. 

r, HCBOC J.1E-11PCK 
I 9 4 4 r 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



nPEllHCJlOBHE 
llpel(.aaraellbiU RHintamno lfHTa-reJieti TPY!l .lftM.aerca \ra\)ThJO 

6()Jibill'OA KHllfH dlyremlJl rH~poreXHH 1\a. 'II, Hall IWTOpoA paOOTa er 

6rmraJI,a ITO)!; pyrtnBOJJ;CTBOM .IJ:OKTO:pa TeXHII'IetKHX nay!~ npoq,. r. M. 
Illax.ynnn~. Pa3;:J;e.'l ;noit KHHrH: «KoucrpyKIVIH: npoeKTnpoBaHHc 11 
p-it.ClfCT CHCTeM llORej)XHOCTHbiX BO)(OOTBOJlOB't HMeer CaMO:CTOllTeJLbUOe 

:maqenHe. noqeMy aArop clJe.lf rwJJe3HhiM ocyu~eerHHTr, em OTJI.e.lJhHoe 

~'3.JI an 11 e . 
AaTop Ha)(eertH, liTO rrpuBe)J.eHHhtH MaTepHa.n npell.cTanwr liHT~­

pec )(_.llH npOnl'tTHpyJOLl.I,HX opraHJI:~a{\IIH JKeJlC3HOJI.OpOHiHOfO U a B'J.'O;!lO­

pom·Horo rpaHcrropTa, )(KcTaHIV!it nynr, a raiOKe TpaHcnopTHhiX 

RTY3o.B, HM:eiOllVIX npoKre.TIDHbJe ~aKy.rn,.reTLr. 

Bee 3aMeqrunm, )(OTIOJIHCHtfH H JlOJKCJlaHIUI no H3)laB3CMOfi l~H"­

.re npOCbUa nanpaB.lfJITh IW aJtpe.cy: HoBOCH6HpcR_ y.lJ. nY'Clf KoaaJJb­

'!ytt. ~oMa HHBliTa, Jipo¢1. &oprryc 2, KB. 21. 
,Qo4£-HT, KattaHAar TnHM'tecKHx HayH M. A. 4»PMWMAH. 
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4ACTb nEPBAfl 

MOHCTPYKUHH DOBEPXHOCTH~X 
BOHOOTBO.llOB 

r JIABA riEPBA51 

TexNM'IeCHMe Tpe6oaaHHR, npe.q•RanAeMble 
H noaepXNOCTHOMy BOAOOTBOAY 

3aJI,a'la pa:3.1lll1!HOl'O pon:a llOBepXHOCrHLlX BO)IOOTBO)l,OB Ha ltaKmi­
JHI()() ~lJacrn:e (B 1la('THOCTH y 3eM.JHIJIOPO IIO.lJOTHa) CDCTOUT B TOM, 

':ITO·Ohl o6ecii8 1IHTh 6hiCTphiM n Han;eii~HLTH OTBOI( )J,OJK.J(.eBhiX H Ta·llhiX 

tlon: OT :noro Y 1Hl~TI\a. 

B onroweHIHI 3e)IJIHHOro rroJioTHa llteJie:mhlx )l,opor no STO•'~Y 
Bonpocy llpaBHJia Texmttteet-mlt ai~m.Tya1'31\IHI JI,aiOT CJif'!lYIOil\88 yKw 
3(l.fHie (§ 19): «Bee BOf{OOTBOii,HI>Ie ycrp~fiCTBa. )J;O.JOKHbi o6ec.TIC!JHTb 

ycTOH1Ili·BOCTh 3e.M.JifiHDfO IIOJlOTHa, COJ1:8pJK3Hl!e ero B cyX()IM COCT'OII­

Hl111' Jf elJ'O llO.JJ.JIYIO Mcnpa BHOC.Tb ». 

To .:-fie § 19 TiparHrn rexnwqecKofi :1KCiuyaTal\IUI npeJJ;ycMaTJHI-
~ 

tlllt'T CJie)J:yiDlll,Ue )iCTpOHC'l'B::l ITOBepXHOCTIIOro BOJI.OOTBOJ(a y 3eMJifiHOrO 

nnJWTHa: 
a) B BLICMKaX -

,.ra ro pH Lie KaHaBLr; 

KIOBeThf. a n He{)OXOJI.HMbiX f,,IJyqa}LI{ JlOTHH 
• • 

6) y H3C1HICH pe3epBhi JI BO)J.OOTBO)J.HOie KaHaBbl. 

H 

qTOQhl OXBaTH'Ih flOJlHOCThiO BCe BH!lhi JipHMeHHIOll\llXCH Ha JKE-
._, 

lle3HI1IX )l;Oporax ycrpOHCTU l!OBCpXHO~TI:I.OPO BO~OOTBOla, C.1e)J.yeT ~0-

nonHnTh, 1ITO 1\aiK!l,hiH 113 IIpHEefl,eHHhiX Bhlllie TIHIOB (ItaH3Bhl, pe3ep­

Ell>l. JIOTIW, 1\IOBen,r) MO/KeT lll\leTh ell\e pHJJ; JI,06aBOlJ.HJ,JX fH~pOTeXHl1-
'H:C!\.HX fCTpOHCTB. 

B sasnciUlOl\TH or npOJ~OJlhJiDro rrpo!flu.lJJt Toro HJl1I HHOJ'(} nou.epx-
u 

tlOCTHOfO RO)I.OOTBO,[I,a, C·BOJ1CTH rpyHTa, ClWpOCTll H JlilCXO)I,R BOJI.hJ B 
"' li.E'JIJIX COO/I,aHUH onpe~I,e.IJeHHOro peiKUMr~ paOOT1I CDOpym:eHRII ycrpaiii-

BaiOT: 

1) 
2) 
3) 

n epe nanhr, 
6hiCTpOTUKH, 

paJJUI'IHhl{1 Tlfllhl raenn-JreM' ;1Heprmr, 
5    
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4) CTpyeHanpa.UHJOlll,Ue )CTpORCTBa. (pa3JIIPIHbf(l :JBMJUII:IhiC 'llf~M­
Cl>Jll&H' H cpe3Kir, 1J:aM.6hr, 1lpauepcLr, 6ynw). 

Bhl60p TOTO H.1H UIIOfO !HI II_ a IlOBepXHO C THO l'O BO;I;OOTBOJ(a H fll'(­

pOTeXHU1IPCI\.IiX ycTpOfiC1'B ITpH HeM )l.lniTYCTCH l{£1.1JbBI pll·I;\OM Yf•JIOillJirt, 

1\{)T'Ophle 6y;t;yT paCCMOTpe'Hhf HU31:t'. 
0Ir;HaRO C•le){yeT IHWTh B BUl:Y1 trl'll, t\ath'. npH Bhl6t)p£ HIIJJ;a Cll­

opymeHU.H, TalK 11 npn npoeKTlrposaHuH ca~10fi Ji·onnpyKl(lm e·ro, llt·­
o6xoJ(HMO BhiiiO.IJH!ITh OCHOB1IbfC Tpel)oeal!lfH. BhlT('fW}{)IJ~IH' \i'J llpamt.l 
Tf}XHJPleCJ\0 fi 3K'Cfl.1IyaTal,VIIi. 

8n: rpeoosalfHJI cyn. c.'Tf'llYIO~ue: 
Coopymenne ,IUJiiKIIO 6&ITb iJ.0-1nme'mbDt, npol!HhrM 11. ycro111fi1Bhl ~~. 
Hpo-eKnrpusa HHe KoHcTpymJ,Hlf ao.'lmHo npeJrynwrpeTI, 1\.aK L'·KO-

i)OC·TI· B03Be)l;eHH.R ee (6e:~ ylllrpful. JW'IecrRy). T~J\. H neureBH3HY JID ·· 

CT]XJihtH H 3KCIIJJY3Taii,Ulf. 

Y CTpO.iiCTBa IlOBeDXHOC'l'HOTO IWJI,OUT.BOf~a ,I,(MJKtlbT paooTaTI, XopOWO 

'I 6eaoTI\a3HO. 81'0 aHa·'fiiT, 'ITO npo$n.Jrh eo.opymeHH!I, I-:ar. npoJJ.;O,'Ib­
Hhrii, TaK H liOIIej}f'lfHLJii, ;J,O.[iK('H OLTTh Bhi6poH B 3a;r:aHIILIX ytJIOBIHl X 

TaK, 'l'TOODI He Ohl.m, c .OIJ..HDit CTOpoHLI, .3.a.1M:BaHMH c oopyJKemtH, a, c 
:J:pyr()it cro:poHhl, pa3Mh1Ba ero. II(}cJieJJ:Hee o6c.roare.:n.tTBO f{l{K.ryeT 
II(KIBII<1hHhitl: Bhi60p yKpt'lL'IeHlffi CnopymeHIHI IVIII B03Re)Iefi.HH I<aKHX 

.[n6o racH're.1Ieii aueprnH. 
06~101 T'pefJOBaHR·eM KO ~CeM ll11)J,a.~r yeTpolieTB IIOBep.xROCTHOW 

~ ~ 6 no·;r,ooTBO•)(a HBJU!eTCH C.'feJlyiOmee HeDOXO)ll1l\W OOeCJH~ 1HIT!:.. 'ITO Iol 

paC'It'THbiit I"OpH:lOHT CO;I,bl 6bfJ1 IIIHKe B.CpXHCH opoBin! (h1l3H) co-opy­
i!:eHUH Ha 25 Of. 

IIpu nc:u no~~; JXiClfelHbDI l'opmwHrmr uoJipaJy3tPB3IOT ropu:>oHT. 
ltOJlY'IeHHbiit l'H)lpaBJIU\ffCI\HM paC1If'TOM B ~Jylf:;UHH paCXO)Ia RO)Ihl !i, 

uaHHhrx pa3MI'flOR coopymeHHH. 

r JlABA JJTOPA51 

KAHABbl: onTMManbHble ce~teHMfl'. npMMeHAeMble 
B pa::tnM'IHbiX cny'laAX; M::IMeHeHite Ce'leHMIH HaHaB 
no MX AnMHe. npOAOnbHble yHnOHbl AHa KaKaBL 

Cnoco6bl yKpenneHMA HaHaa. 

I. nonepe'iHbiM npo!IJMnb KaHaB 

0RHOH ll'3 C-yme I',TBeHIIhlX KOHC'I'py KTH BHhlX Ol'OOeHHO~Tefi KUHa B 

HB..UieTCJl lflop~ra rrorrepcqH[)fO ce'tenn.n n ero pa:nrep1r. Yc.rpoih~rHo 
K.aHaBLI 6yJI.eT HaH6oJiec YJI.alfHhlM rou.a, JWrn:a ;r;ocTnraen·.a M~IHUMYM 
r:TpOHTe.1hHhJX Jarp:lT H·a roopymrmte ee (R TO'I 1lnf' ;11' Ha :wM.IffiHhle 
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u yKpemnt~·JlbHbll? pa6oTbi). 0AHaKo npH ::tToM ll.OJDKHhi 6Lnt. y:JlODMT­
llOJ!eHbi sc.e TeXHH'Iecrme H aKcn.1 yarau;JJoHHble Tpe6onaH\UI. B npa.K­
THlW eoopymeHHJ! l\ilH<HI H:JBeC·TH1I C.JI€)lYIOI.Ul'lP QlOpMM JIN: nonepeq­
HOrO re 1JeHHSI: 

a) IIO.rlyOKpyiEHOCTr.. 

\1) rpaneu;<HI1{aJibiJhre, 
H) TPllYWJ1hHI>re. 

I') tlpn~oyro.~bHhiP. 

a) 

H H 

--· --~,---
mi,O.H 

-
\ -

~----

1------1--_, 

~ 

'--
minO.U 

C 1'0 1HvH 3peH.H.H. I'H)l,p3BJBIIH1 H3J1BblfO,li.HeAwei1 ¢opMOH nonepell­
IIOfQ CC1IeHIHl Jlll.UieH'JI Til, lrDTOpaJJ npu JJ;tlHHOli IT.nOI.Ua~H il\MBOI'O 

celfeHJ.tll H np11 EJhliWHH0\1 rrporro.nhH{JM yr:.1oRe rtHa KaHaRbt ~JO~Ker npo-
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lfY{~THTh Ha.H5o.Jibmee KIJ.JII1'1ecrP.o BolJ.M. Hoc.ife,ll;Hee nocrHraeTCH npu 
• 

( .JieJlyiOutiiX yc.JIOBJ1RX: 

Q maximum npn t•.> Canst. n i=const. 
J{()f)la x=minimum. 

3J\ech: Q pacxo)~ BO;J.hi; 

l\l -~· UJIOlll,a.n;b rrorrepeqH()rO ceqeRKH; 
i ITJXliJ:O.lfh.Hhrff yr{JIOH n.na K.aH.ashr; 

x c.MalumaeMbiit nepHMe·Tp. 

Ana..rmJ pa:{.JIJ!liHJ,IX rJwpdl nonepelrHOr{) ce\leHlHI, np ltHe.aeHHhifi v. 
pa6oTe npo!fl. r. M. lllaxyP.JIHl~ 1 ), HOKa:JbrBaeT, uo np-H n.aHIIOit ll.JIO­
!Hfl;:Ur /KHBOPO re~eHllff HilJ1:'\I'€HhiUllH e.MalfHB3€M1IH nepHMerp ltMMT 

no;ry o1;.pynmo.c n.. 
B nparnHr.e, Boo6u~e ruDoprr, IL\IerOT npHMeHeHHe ~c.e <flt}pMhl nn 

nepe\nwro celfeHU.II. C;re~yeT JIHlllb aa.MeTRTh, 1JTO: 

a) JIOJIYOI\;pyiKH(l en, )"(JI.II 3e~J.JIHCThiX rpyHTOB 6 e:1 y li pen.Jie HH li 

He npioreHHen H (B cnn:rH c TPYJl.HOCThJO ycTpoficTBa. H 31\~n.JiyH­
Ta~HH). 

B CJta.Jibllhlx: t•pyurax, a ra.1~a.:e B cJJylJaHx pa3.11lillROro pn;~.a yr.-
pen.JieHnii :.w:u.mnhlx ereHoK RaHaBhf Kp~BilJTJTHet1noro olfetyraHHfl MO­
ryT HaHTH TiplB!CHeHUe; 

6) rpr,nei\IlH)~a.JILII~>Ie \'flopMJ.r nonepe•moro ce'lCHliH 1\aHRR HMeiOT 

Haw6oJ1&mec pacnpocrpaH·eiUfe Ha npaKTnRc; 
B) HpH)lOYI'O.IILHLIC lf>Op'Mhl llOIIepeliHOl'O CelteHHfl ntlJWH lUleiOT 

1aKJI\e mnporwe npint:eHenne 11a npaiUHKe. lJarn:e ooenl oHrr ycrpaH­
BcUOTcH B C.lly 1I3RX Hei)OXQ)l)DIOCTJ.f yrJiyOJICHllll KaHaBbl l' H35eJIW.HlleM 

;HfalfiHeJihHbTX ~le"IJlHHbiX pa.OOT (IiallfHUtep, npn yr JYOJieHMlf 1\lOBCTOB 
-- ""' •)' V PJlyl}OKHX Ilh!8MOl\ BO lf30e~KltH11e Cpe3ItH IIO.~CBLIX OTKO~{)B BbJe)IOK ). 

a TaKiiCe B CJiyti3HX rpyHTOB, C.iiaOO rtepm.a~HX l'BOflO~IIMe CTeliKH; 
r) rpeyronm.rc lflopMLI norrepe'IH!Jro ceqeHIHI rmnaB npiDieHJIJOT­

cll na. npar\THI\n (•t;u.~e Bcero B AMeptme) npH neJHa•mre.lfhfll,rx pt!c­
xonax HO)).hf. J(JIK T3KOI'O T.HITa IWUa.B O{IeHh npOCTa MCX3lfl{3aiJ,UH pa· 
6o-r no cD'opy ifi!'HHro H npolfucrKe. 

~f3y1I€Hue <flop:uy JI, !l;aJOili,HX e03 'iOjK'HOCTb llaXOJt.JITL l'ltll.pJ.B.JIH 'If'-
CKH H4HB1lrOil,HCHIHHe pa3~Jephi ceti8HB:U RaHaB f(JI'.II BCeX nepellHC 
.JieHHhiX <flopM, IIOJBO.Jifi'C1 {~j~e.JiiiTh CJie;ryro~ne &pa'I'KHC BhiBOJlM: 

~-------~·- . 
1) «COu;TpaHcnOpT», 1940 I'. N2 5. 
2) CM. CTaThiO npocp. r M. illaxyHRHu;a B JkypHaJI.e «C:Ju;•rpanc­

nopT» 1940 r. Nt! 3.    
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a) ).l.JJH K<lHaB rparreJJ.OI!J;aUI!Ol'1J OliepTaHlUI U8H60MlC P.biTU)lHfl· 

L'lll HS,JUJIOTliH OTKOChl, HaKJIO'He'HHnle .1\ ropR30RTy II();J; yrJTOM 60' 

UHa,lJe roBopa, K'P'YT113Ha TaKit.\ Cl'fi{)WR •·,or,raB.JHieT 

1 : m -- 1 : 0,578. 

Bm:HIWJKHO CTh ILpal:i!fH qeo1wro u c,y lll,etTB•1eHH.FI orroowB Tal\OQ 

xpyTH3HOA :JJBHCHT, rJiaBHbiM 06pa30M, OT J)()~a rpyHTa, ero Mr>.XaHII­
'IPCKUX H fH;'(paBJrll'1l.CC'IniX X3p3KTepUC1HK. 

00bf'I{H0 npHHlBiaiOT, B 3ilBHCl1M'IJCTll OT po;~a rpyriTa, (',.3~1lYRllll,ytO 
~pyrn::my OTKQoCOR (uo Etcheverry B1): 

1) r.mmiCTbiA rpyHT OOhPIHOH H.laa\HOfJTif t 1; 
2.) Cyrmt.ltOR OT 1 11/a )J,O 1 1112; 
3) Tiec'IaHue ,,, rpane.utcThie rpynnr or 1 1 1h ii'Q 1 2 

TaK'Int oO'pa~)()~I, np.at(TlJ!Ier,l\JH H3HBhlrOJJ.Heihuaa t~pfiH~'Ht.1 trrno­
t:.OB B 'h:aHa&'lX rparren;o«il:aJJbHoro o'le'Jl'IRHHJI (1 0,578) MOilteT Oh!TJ. 

npiTMeHefla IJ:jlJI maJihHbiX rp-yHTD'B. 0;(naoo, ecmr liHbfe rpyHThr rrpeJr­
no.:wraeTc,a ywpemiHTh no,tJ,nopHhiMH creH!\aMH IUH JJ:pyrn:"nt npluJM:J­
TIIH (npn C'OOpyiKeHIHI fWH3Bbi), TO, l}qeB.lfJ(HG, HaHBhifOJI.Heiiura.a Kpy­
i HJHa OTK;OCOB M·OiKeT Ohi'Th COXl)3HeUa ( HanpHMep, rrpH yc,1'p0ft('/fBC 

fieTOHJibiX If il\e.IJe300eTOHfl1IX JIOTIWB H .1JGTIWB 6hiC1'pO'HJKOl:l). 

6) JI.J1JI KaHaB TIP'flMOYI'OJibHOfO 01Iep1'aHIUI HMI6()JieP llhl.f'O){Hhl" 

Gli(l33.JJO'Cn e.lle;lyJon~ee com@IIICITIH' pa3.\tepo"H I~aHaBnr: 

b 2 h, 
J'l('· 

'~ . 
b-- naHaBI,r . 

• 

h- paU()I1TaH rJiy6Ima KaHaBbl. 

B) J{JIH KaH8.-B TP'eyTO'JlbHO'rQ. ·O'IepTaHHfl Haii00.11ee BhlfOJI,HhlM JIB-
.:'HIOTC.H OTT~OCbi 1 HC;K.'WHeHHhi>e R ropll'30H'TY fl.OJI. )'f.'IOM 45~, WHal:f:~ 
J'OOOip-H, Kpyrmma TaKMX OTKOCOB eor:raBJIH:er 1 : m -- 1 ] . 

Roe HeoOKnii,IUibl'(} C001l'HOUI8Hllfl Ha lfBhi,fOJJ;HeiiillH'X pcl3MI'p(m lt(l-

Jia a )(JIJI pammll1HbTX tfJOJf.tf rrorrepe,qunro cetieHIIJI rBe~rem.r R Ta6 
.:lli~:Y X!! 1, COCTaiBJieHHiyiO npo.p. r. M. lllaX)'1H.HH·U:. 
--···-

1) Etcheverry B. Jrriqallon Practice and Enqineerinq v II P· Jfi~~. 
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0,707,olf
2 0,354(1//:' 

(0) 
112 0,354wl/~ 

npMMe'laHHe: Bre fiyRlleHHt.re OOO'ClHil'lPIHHH. npRHHTbiC 

:no" Ta6JBHJ,e, noK.a;JaHf.r Ha t~trr I 
2. lbMeHeHMe Ce'leHMH HatlaB no MX JVlHHe 

'fa I~ J\.!:11\ KaHal'lbl t.ta.Jl(C Hf: 51'0 C.~ yaULT ffe TO;lf,l\:r) 1\ilK. liOJtnlJTBO[l" 

~hie coopymeHUH, HO 11 l\Ul\ I.lOJIOCOtlpH·Me cooppKeHHH, parxo;J. BOJlJ,I. 

flOCTyna.IOlli,CH B HI!X, n;meHHeTClf llt} ll.JIUHe KaTiaBhJ. 
• 
Jl3)tenemre pacxo;~;a nocTynaiOJll,eit HO)lhi R.lle•te-r :~a t:06oro pi1t~I10· 

ua..:JbHOe nomeJiaHHe nepe MeHHoro cetie HHH no ee aJmne. 
I13M.flHeHHe ce•reHun r.aHanhi llt'.~mor ny-reM: 
a) na~rc nem111 r.lJy6uHr.r 1\a Ha H r.1 tle:1 rre pe n<IJIOB ( np u H P.lt J Me HH o H 

wnpnne IiaHaBM rro ;J.Hy); 
6) !t.DI ene HH H Wn pliHhf Ka H <I.I:IJ,J ITO J.!HX (npa II e lfJM Nl HO it l'.n 1 

6 H He IW.Ha Bhl); 
B) Ini\ICU8HIUi L1Y'OHHbl H Wllp11HM J\.aaalibl no UH:f Oli:HOBpe-

1''. e H HU . 

Hau:6o~1ee i.IW.IaTeJJh.HhiM, 0 ro-tttin apeuna jJeJKH~la pa6oTht IiaHa-
--~hi, HB.llHeT['H IICpBhlll CIIOCOO (n. a.) JlinieHCHIUI C~'H'Hll!I KaRa-BI>I ITO 

.una e. Ocyi.Qer.TIMCHHe am:r{l c nocona ;~ocmrrae'TcH rryrt:M nocTene 11-
IIOI'O na\r.eHeH'nH rrpO!I.0~1hlmrc p:.~~ma J\a}IaBhi no oneJtt.:HhDI ee ylJ<-1-

tTKaM. IIpu 91"0~1 rrpo)I,OJihHhiH np0$n .• JI.o JI.Ha ~alfaBhl fi.yarT IUIBTh JHt~ 
Jlll)lllJIOfi .lfHIHllf · 6e3 CI~atiKOB (rrepoerran:o B). 

flpuMeHeHuc 1rroporo n TpBThCTO cnoco5a. (II. 6 li Jt. B) e.lei('Yel 

1130C'raTI, Ta!Oi\1:' 110TO~I'Y. 1fTO Olll1 11pUR'O;U!T Ji pr;H\1'1:11 ll3~JfH€HJ1HX 
10 
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Jlil3M:epos K.aHaBbi ll n.mm HJIU B npo<fluJie. lloc.~e.l{Hee me. npHBCllt'T 
1\. BHC3anumty .lf3MCHelHUO eiWpOCTli, 'ITO, B CBOIO 011BP'B){b, MOJKeT CT61'.b 

ll'fBtJifHOit ,'!n6o pa3~1hTHa, .iJHOO JaHJ.IHOOHHH KaHaBbl, 1ITO HBJlOIIYCTJIM 

:----- ~rta. ___ _ 

•• .._. 

~--~----~ 

~ 
•• 

' 

0.ll.H31({) B OT)J;BJihHbfX C.TJ:y1raJIX, )J.HRTJI'• 

MhlX TOllOrpa~net{ M€CTHOCTlf, Olle~li<}JVI-
'"' 'leCI\Hi\lU OCCOeHH-UCTHMH ~ 1IaCTKil: lljl11· 

fieraror r-t npJJMe.HeFIHIO antx cnocoooR. 
Upi! ~TO)f !lOJUKHhi ObiTh npone~eH.J.r 

CfJOTBeTCTBYJOll~HI' yKpi'T!.H'HIW npOTHB 
p<l:3Mh!Ba TIO OJIH()My n:J !IJ)IIB8JI,€11HhiX 

IHfltie MeTon.o-B. Ec.~H, n·o IJHllY yeJJosnit. 
np11X<JUl1nH C03jlaBaTI> pa~JHYlO lllHpliH~ 

K3Hl:lBbi Ha OTJ(e.~bHbfX Y1l<lCTI\<lX, TO ill'· 
pCXO;I. OT WHpHHhl 0/{HOrO yttaCTiill 1\. Ill It­
p!iHP ,11pyr~1ro c..neayer !Ip.OBOJHITh JTOCH' · 

1 
neHHO. (<Pnr. 'l) Re<nPrrnra OTBI}JI.a -· 

n. 

I)Ohl'IHO B Il pa Kri'IIH' rrpHHWMaeTrH B npe· 
1 1 

Jl:e .:Jax --=-5 - 20 
Kpr·'H' pa:r:e:~tuTIJ·~.uH !,rx t"1II·I ~c o:iioH 11:1 

'[E'IHI.'H\1'11 .t.elff'Hlll·fl h"-'l'H:JBJ,f Jl() .VJIIIJfe· 'lljllf · 

~ f'i!Hl JOT : 

a) rn'l~U ftiC1~l:IO II(' I;('·] JaJUH, 

fi) ~T ·'PjfO t:Jie'l1Hll 

Jio,lpn6no ar:n 

~ 

0 hU'Toj}LI•TC!Ji lJ B . 
• 

)ll'Tj H}lli(':'J1R; I pa,·::' '10T p P -

Hhl B r.~(lifl'e ~-N II 4-ii. 

3. np·C:AOII~Hb(e YKnQHbl AH3 K3Has 

Peuwuue lfifJE';I,bJtil:Yil~~r•J· BlmptN'.a. n~:tw 
I::Bfl31HO C. 'BhD001JOIM illpO.;l~l.lhHOfO YJ(.JO 

ua :lllw liaJiaBhl. ~'lnom.1e'IIII'HH npatnlllliit 

("OOpymCiii'IHI II OIJ\ICnJI'~·aTa,l\ll'lf Bl};l,OiYrBt Fl · 

Hbl'X l\.£l·HJ.'B 110lia.J<l:Jil, 11To .]t)!Tyi~'l\(lf')lbl~ 

ytKo~1{}i!lbl orr 0,002 ;10 0,0Q,'-; ilfl.lHffil'l"li 
~ 

00 bl l[IJII} H'J.Hll(ltMJle!~l bU~tM. 

B yrJiosunx lkUlHlll~Hiolt M.('{'"f;Jili:C,Ttll, ft 

HORIM,3:X peK. Hl 6o~lOTaX ;{Oil y:C.K<H"f-

C·H Y'KJIOH .B 0,001. Bo3MOli\JWI'-Th npn·Mt~ 
HPIJRH TOI'O U•HI HIHOfO YIWfliHi.l ilflo.'JJKlli~ 

I l 
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OhiTh npoBeneHa pat.weroM. HHJKHHit npeneJI n.ony.cKaeMoro }"l\JWHa )J,Ha 
K.ana s J{Hh·ryeTe.ll yc.JIOBHHMJJ He3alf .. lJ.I-t:BaHnH K.allaH. BepxHRit NpeJ(e.1I 

lliiJITYe'ff.H yCJIOBllf!MH Hepa=JMhiRaiHIJI 1\<llfall. 
B ycJIOiBliJrX ro-plicmii M·e.eTH()f,'J11, h"Orjl.a. lf Me roroo I\·PYTL~e· y K-

~~oHM rrosepx Hocrn ~~eM•lH n sepxmdt npe;~,e.11 norrycita eM oro yi\JIOHa. He 
YROB.'I8TBGpne-r <flaKTJPiecKUM naHHI>IM, npn6.eraror K ycTpoifcTBy neJX .. 
H<l'{OH H 6hft·1'IJOTOI\'()H, a. TaKJKe, B HCOOXO)UiMhiX f,.Jly 1la.JJX, J(. yn•poo· 
cTiry JPaa.JJlfl.fHh!K r:Jr.HJe.ijetl aHeprnll npn JIHX. 

4. Cnoco6bl yKpennettMR Kattaa 

HauoCN1ee pawpocTpaHeHHhiM cnoco6ox yKpen.rreHUil KaltaH aB-
.Fl HeiT,JI )(e pHo Him JlJ111 MOLI\Cmt.e KaMlie'M )J,Ha H CTeHOit K:aHaBhl. 

YaK.ue l\.anaHhi (lllHp.RHOii no li:HY :::,; 0,6 M. npM npo;J.OJibUOM yK­
.JIIJHe )I.Ha B l1]H~/I;M:1X 0,001 0,0012) He pet:OMCH)J,yeTCH yi~peTI.II.HTh 
nepHOBKoiL TaK ItaK OHII 6hrcTpo aac.opHIOTrH. R Yl\a~~aHHI>lX c.Jiylra.Hx, 
ef.JI'H, B CBfl9.H r. Q(}UUIOif Cl\DpOr,Tbl() 

TelleHHH BO)I.bl, fiJ111XOjiJITCH UpH· 
~ 

oer.aTb It yKpeTTJielllHO K-aHaBhl, -
JIY 1Iille BCero np·HMeHllTb MOlll,t'HUf'. 

J(epHOBJ\:a. MOi~e·r 6hiT·h c;rteJiaHa. 
B 3aBO~HM0CI!'ll or paC11B1HLIX 

eiW'J)(JCTeif .l{BHIKeHHff BO'JI.hl B 1\.aHa-
~ 

Be, JIJI.OO IlJiaJIIMH, O)I:UH()11HaJJ lUll 
'I>Hr. 3. 

AEOHHaR (1flnr 3) .• Tfl!OO R ('TeHH)' ( ljl:lf1' 4). Jl.pK :'11'0:\1, Kct:l\ B TOM, 
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Taro H ilPYl'OM r.~y•Jae, HO Ha6eJK.aHH0 pa3MbJBa UOBCj)XHOCTed. BO,lOI!l. 

BCpXHIIX 6pOB'01~ KaHaBhJ, ;I,epHOBKa BblB()~WI'Cll Ha JIQBC·pXHOC.Th 3CM.nJ.t. 
yKJia)I:biBa.H'Ch 3aHO;I)IUIW G HO~JIC)l.Heii Ha. paccroRHlf:H. 0,3 0,6 M. 

]:(JJfl ]J,SpHORK'H 06hl'llf(} llpHHUMaiDT UOO lllTYlJ.Hble ~~epHbi, JIHOU 
.~leHTo·l:IHhi.lt )I.e pH. llhylJnLre JI.e P·HHH hi yno'I'peo.uuon fl CJI£JIYIOJIJ.HX [Jas­
llepoB: 25X20 OM.; 25X40 C'M.; 20X50 e.M.; 30Xf)O e11.; 25XGO 
01.; T0J1liJ.UHOii 6 9 C·M. 

JICJITOlJ Hhlit )I,C pH rrpHH ll Ma.IOT e TO·it i-J(f' TO.If W,HHOH, n plf ILl HpHH e 
.'IeH'l'hl 25 CM. H )l;.lJli-HC ee 1,5 :2.,0 M. 

Jlpr yK.llalJ,I\6 )l;BOllJlOfO CJIOH .~9(JHa IIJia.lllMJI IIJIH ll(Jl1 )l,e{)HOBKe B 

I'TNIRy npliM8HJIIOT )J,JIH yHpen.lleHH.fl ):(l(lpHa Ha OTr\Ol'il.X I~aHa.BM liB!'l­

Bhle IW.JJ.bfl pa3MCp1Hf B RllilMeTTJ'8: d=o0,01-0,07 CM.H ilJI. 0,5 1,5M 

1\'fOIIJ.CHlie )l:Ha · H CTeHO!il rtaHa.Rhl MOJKWr 6hl'l'h ~all'. o.~HHOlJ~l!.IM. 
Tah: H T(B(}Hllhl\1 (Ifill!' 5, ~wr. 6). 

J·/.11 

lill11r. 5 . 

• 

.._ NIDkNfiJ' 
17D~m".nkt:t (7~6c..} . 

-
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TaK a-;e, &aK H B rJJ~qa.e ;I;epnoBKU, M.OJ.UeHue JO.IJK-HO OblTu uhf-
Beaeuo Ra llOBepXHO'~Tb seMJUI y B8pXH.RX 6pilB01K OTKO~.JB K.aHaBhl. 

llpH 9TOM fi:3MHH j(OJJiKH-hf 6hiTh y.'IO·lKeJILI lt3110!1) lfl.{O r, flOBepXH(lr,TbiO 
3eMJJll. 

B K.alfecT~:~oe M.a.TepHaJTa ii.JlH Mou~eHHH ncuOJILay~rc-R 6yJihliliH:hlli 
KaMeHb pa3.MepoM 15X20 eM. HnorJ~a rrpl"MSHHIOT raKIJte TIJIIITH.flK. 
KOrOpLIM MOC.TJI'f Ha Q{'fi.po If TaKIL\1 o6p.1.30M JtOCTHraiOT IlJIOTHf1l'O 

3a K.~.lf H «BaH II.R ( ~Hif. 7) . 

• 

• 

• 

• 

' 

cf>Hr. 7 

- fJ.I" (111N1111N/ilt1 ,&,~WUII) 
~.; 1./SIII(NPIIIWI/ul) 

llpH yC-TpOHtTHe J!BUt:iHoD MOCTOBOii, ffHa\Hlt:R CJIOft IWlMHJI ilBJialOT 

MeHDillllX paa~1epos, sBoJra npH aroM pacmeoemcy (lfi·HT. 6). 
Mmn.enne HeJih3JI npOBOJUITh np.HMO na 3BIJIHHyiO rroue.pxuocn 

.UHa H cTeHOI~ K-aHaBLI. Tan~oe Itro~eHife MOJKeT BhiaB-aTh BhiMhiBlBH·e 

'laCTIIl\ rpyHTa H3-TIO)l; Im~IBHHOH MOCT{)BOti. '!TO llplHlORIIT It ]{e~OpMa­
ll,]I!K MtlCTOBOH, C0.3J,aBaH HCTOIJHJfliJf 3illf;llr83HJHT ro sce~m m,fT8Karo­

llll1 M H n 0 C ,i( e ~ C TB!IHI\1 H.. 

Mow;emte ll.l>.lf.atHQ ObiTb nposen.euo Ha (YUHOM lLJ c~leJWIOW:HX, no ;I­
CTJI,IIaiDIII,liX ~fc1Teplla.10R: WJIOMa ( nan6oJJee 1lano npHMeHfiCTCfl ), MOX. 

TOjJ'~J, naBo3. 

ToJI~Imy c.lon IW!J,CTHJtatou~ero MaTepu£ua IlbiGHpaiDT B 3aBRCn­

Mocru 0T paJMCpOB fiphliKHOrQ I\aMHH. Ofihi'IHO ::rra J'OjJ~HHa TIO;I;C.TIVI-

Kil WCTaBJIJieT 0,07 0,12 M. 

B rrp-aKT'HLW BcTpelfaromH CJIY1WU, IWP)I;a. l}mK''l'H'IHlWe ce'leHHe 

KaHaBbl, RM8IO~ee MeCTO B C!Bfl3II li ]'()JI·orpa~HCH MCC'THOCTH. :mattH­

Te.ilhHO 6oJihme rp·e6yeMoro- )I)IJI npony~Ka BOlJ.hi. 

B TaKHX e.ll~lJaJIX o rrpei!;eJiax mHB<lTQ ceq·eBun KaHaBhl, B3R'l'{Jro 

C Ht~KOTVpbiM 3aii3.C{)M (HopM3..RhHO npHHHMaiOT rJiy6IrHY TaKQirO ceq:e · 

HIISJ, paBHOll rJfj6HHC, IIOJiy'leHHOH PllllpaBJIIfli8CKHM pactieTOM UJIIOC 

tl.25 M.), yitpenJieHHe ]leJiaiOT B COOTBerCTIHfH C paeqeTHhlMK ceqe-
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,. ~ 

HlfHMlf, a 11 HepxBefl 'Iite.nr Meuee ~lOUlHOoe, ooetlle'uts;uomee .nmn. \J"r 
pa3MhiBa OTKOCOR H JTO~leBbl\ OpOROI~ Eia'H'a.RhT BO)IOfi, rTel\iliOil.(C~ (', no­

UP px Hor:r~ 3 H~I.m B Ka Ha By. 

Ha .umnn rarpbt~yx~-~111 ll T<IIWX r .lrra.nx IIJHDielf'HIOT JWM61!. 

H11·POB3HHblB y lipflTT.l!f'HJfll OTii'ili(}R I\3Hil·Ahl ~ro rneHTrPM It )I;I?,Jl'H OJll~f1it 
(nr. !Jlnr {~). 

------~-------------
. -------- ---V-~~~~-- -----

• 

• 

-
4111 1<. 

Tai-ill'Bhr ucuoBHhie. llillfl)o~tee paenpoerpaHeHHbte, npneMht y1~pen· 
.I eH ltfl KRHa H. 

Onna!Ko 11 CQBpeMeumn! npaKTYKe coopyawmw paaJiiqHO·r-o pona 
1\aHaJOB ( cy~oX·O)J;!IhiX, yTII.liii:Ja1J,U1JHHLIX, nppHral.(HOHHbiX ll il:pyrnx) 
11p·IIMBHHIOTCfl 11HhiC, B€CblHI. pa(moo6p3.31Ihle H aq..~eKTHBHbf(}, MeTQ)J.J,f 
yKpCIJ.1{'JUIH ;rtHa U OTKOeOB 3THX KaHaJJOB. 01J.e·BHP.HO, B OT)I,CJibHhl\. 

C~ly•ranx OIIbiT T'fl.KOfO po;~,a 1\pen.JH'lHrM M·O.lKCT 6biTh C ycrreXO:M Ifi.'-

IIDU30Balf npu yKpen.lJ.eHHlf pa'3mPIHLIX ycTpOHCTB llliBCpXHOCTHO'I'O 

BO)l,O.OTBO)l,il U, B 'laCTHOCT!I, ·np.YIIHhTX KaH<lB HJHI 6hiCTpOIOJI,Q.B. 

K YHC.l)' ralioro poJJ,a prpemrre.TJLHbiX oJJ,PiB:n Moryt OhiTh IJI'He,·e · 
II M: 

J ) IieroHHhJe oJJ,eiKii.LI. 
~) Crr .. uuiaTIIhre o;reJKjlbr. 
:~) fpyHTOBhl e O;{eiK)I;IJl. 

4) He·4lTfiHbie o~eJK;tLL 

5) Ac4Ja.1hTOHLie o,~emahl. 

Ocra.noBn"r~J 11pa·TKO na npmreHHMocrn (ITHX OJlfl>K)I; K yKpen.TJe· 
lntiU 1\.aH-aH. 

HcxoJJ,H Uil npaKTUKn y.c rpo.ficTBa o)J.em:{bl KaHa.1Q'B, .lllO)f(HO noJI<t­
raT1, qro n p-a;~:e cJiy1raeB .RBJJHeTCH I\e•Tecoo6pa3HblM rrpHMeueun:e 6e­
rOliHhiX O)l.eiKJt: )l.JIH yKperuieHUH 1\.aHaR lf JI:pcyfHX yc.TjlOHJ',TB llOBepXHO­
C THOro BOI{OIYI1JO;J,a. 
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lfMeJI B f:l1li.Y, 4TO Ot:HOBHaJl :Ja)l;a':la yKpeiiJiE'HHH OTKDCOB II ).IHa 
~ 

haHftBLI COCT{)lfT B HpCJI.OTBpameHHU pa3MbiHa, peKOlleH)fyt:'TC,ff J(JIH oe-

TOHllhi'X O;I;eiltl{ TOIUUH OeTOH (1 16 lUll 1 12)1
). 

B Ka1IecorBe rrpHMC'J.I11. rrpwM-eHeHHH 6eTOHHOH o,-r,cat,LLI )J,JlJl y~:~;lJ~n­
.neHHH HeDOJJhllinX KaHaB J'JIYOHHOfi ~wHee 1 ~t. ~romno yriaaa1'[, .:li!HHIO 

l'ai'Phi {:yxy)nL Ha ~nr. 9 rroKa:mHa IiaHasa, yKperr.1eHIIail Ofl'l'OJ£Hoti 
ouem~nif. 

----------

--· 

• 

<l>ur. 11. 

Ha. ;;ro.H rKe .iii:IlHHI npH~teHeHo KDM6HHHpcsa:HHooe yr\pen.reuwe OT-
J-:oc·GB WtHilB11 (6eTOH u rta:w:emioe MOII(eHn·e). Bo!lpxnn,e qacTH 01'1\0· 

I'OB Y'ltpCII.'IeHbf O)UlHO!fHOH ~IOCTOBOii. ff;r:eH ilTOfl !i.O'M6RHUpOBaHHOfi 

tWHCifpyKII;UII aHa,lOflll!Ha pasoopaHHOit Ha C.rrp. 15. 
CmrnitaTH3all,lHI rpyHTDB, Iia& crro-co6 saKpenJieHHJI nx, B H~lCTOH-

._, 
IIL{~e BpC·Mfl llTHpOitO llplt?!IEHHe'l'CJI fie 110JILK0 ~JUI yKp€IIJieHHH K.aHa.H)J:l, 

110 n B ropHoii: np:OMhliH.:reHHocnt Cyrn;HocrL euJIJIKaTH·3a~un: rpyHTOB 
Ht-i.p-aTIJ,C· (}B();J;lfltH K C.'IH)lyiOLIJ;-BMy: 

floope)(CTOO~l CIIe~Ha.IJ&HbfX rpy60K (HH eK'WpOB) B Te.lfO rp)'HTa 
Harlf,eTaiOTCH DOl.( JJ;aB.lieHHPM, IIOCJie)I;OBaTeJlhHG: iKlf)U\Oe C'OOK:JIH I[ 

pacrBop, Hanpiniep uopnnoro (HJII£ lf,Toprrcroro) K3.Jih-IJ,HH. B pe-ay:!l.­
raTe IPHHIKO- XJBIH'remon peai\.~IlH oijpa3ye'!"r.H rHJJ;poren n.peMHesoft 
,;HcJIOTbi. IIoc.IJe')l_Hu-it .B Bo)l:e He pac.T~opHeTca K HBJIHeTcH, no c.yme.­
r·I &y, TOM Xli'IIPI-eCIODI coe,a;H11of.'HffeM, 1\0TOpoe, 3aii·Q,nlHH IIO'Phl rpyH 
ra, 3aKperr.lRerr ero. 

CepLe,3HhiM orpaHll.qeuucM B uplutciieHuu CHJIIHi-aTH3aU,HH .HBJU!eT­

t' n TO o6cTOHrrencrBo, qro He Bee rpyRTbi na.a;®IOTCH c-IIJIHMTHaat\lllL 

ltaK yKaShlBaR,T HH.nc. B. o~1. PmaHifli,LIH n JJ.p.2), enoco6oM -CJtJLH­

I\a:rH3~UIHI MOpYT 6biTb 3aKpen.ICHLI: 

•) HHlk. H. B. MakpH·A.ItK cO.u.e-.lkA.a ka-HBAOB, ka-k CIPeA.CTBO 
CSOIIJl~6;bl C 4tHAhTP8l.{KeA». 

2) B. A. PJkaHKI.Uoi'H «Cnoco6w ykpenAeHM$1 rpyiH'l'QB M ropHbi.X 
uopo,.,, 1937 r. 
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I) necttaHhJe ~"P!'HThl (cpeJtHeilt'JlHMCThle 11 KpynHo·;lepHHfTJ,Je. 

RMelOIJ..IHe IClHJ!~HJJ;MeH'l' I}JM.~LTl~lJ..IllH OT '1.. JW ~() )l. B 1'frKH); 
'!) [:yr..HJHHC·TJ,[e II l'JIHHHCTMe rp·yHThl (lDteJOII\lle l\03(p111UHlH'T 

qiiVIHIJv1I.J.HU > 2 M. B C)'TKH). 

HauMeuee Bcero rrpuro~Hhi 1~ cH.iBIKanLlaJ..IHU rpyHThi, c•Jp~epJH::t-
mue opraHnqecr:ne neiJJ;eCTBa, a. raio«e :J.aco.JTeHHhiC l'JlYHTI.I (uanpu 
)l.ep, 'll'pHoseM u JLp.). C.1e:lye-r or-MeTHTh, 'ITo B !}tyHKu;an :spell.·emt 
11p01IHOfTJ, CH.HHWTH~I:I]}1JB3HH0f() rpyHTa CJia6eeT. .;+ro- ou'HCHfieTCa 
1MC'I'Jl1Hih!M BhJBeTpH.BaHHf'-i\l Hl)lpOreJIJI, o6pa:ro.BaliHeM. TIY'C'NYI' H 1'. Jl. 
lhoor.r WxpaHWIL npOIJIIOCTT. C.'lfJJHKaTn:nrpOBaHHOf(} rpyiiTa, H!~GOXi);l\l 
JtiO IIORTOIJoHhl\1: CI·I•HII\aTHJliJWBt!Hll€!11 ;mnOJIHI11'h oopaanmLBliiU.eC II Ul)pl.L 

C.~eJiyerr on1e11wn, lfTO 1JH.illfi\<1THbie o,leJK.JI,bi v.a ycl'pott:cn~a no· 
Bepx.HO'CTif(}fO· BO;J:DOTBD')l,il :\'!Ol'}T Haihlf lllHj)OIWe HpHMeHe'lllre r'UJIIH, H 

'I 0<" e.Iy'l.fae, e;c.JUf npo~eCChl BBeJJ;eHliH CH .. JHIKaTOB H l'pyHT 6y~yT 1\te­

l<lll !f:HtpoBaHhl, a Cli.HINtlTLI fiy11.yT j{OCTWI'(}1(If0 )~CIUeBJ-.Jftl l\13 TepMaJHJ~I. 

lJ'ro h:ilt3eTCli rpyH'IOBhiX, IIe~THHbiX H ac~a.JihTOBbiX UJ{e/h.lf:: TO 

" -TiiiWHbie il,JUt yHpenJieHHH KanaB ne cMo·rrr HaHTH ceoe npMJteHeHHe 
,.. 

no c renytfHI~Hll cooopameHHnM: 

a) fpyHTOBbie Oi(CiR/lhT npeJCTii•B..illiiOT C06oit IIIHipUB, BbliiiUHf'H-

JTI,i ii w;-1 IC3K01'0-.HIOO l'fiY HTa. f.JaBUa H :laJii11Ia TiHWrn pO,\it O}l,eJ-Kf{ 

( 11 Ji IIM{''HJJIO~HH li ;{mK e Ha 1\.PY IIIIbiX cyil;OXO)VfbiX 1\aHUJHlX) COC.TOJI'I' B 

oopcneqeJHiu so;~.oHeupoHHt~aeMOCTH. Ho'ITH HHKah:OI'D yKpenJIRIOID,er(} 
:;uatremm upOTllB p·a:nthiBa OIIJI He HM£'KJT, n Hll:-troMy He MOI'YT 6biTh 
ltCIIO.'Ib:mBaHJ.l, KilK ynpeiMBHHe 30;IOOTBO)Hh!X KaHaH. 

6) He•fnHU!Jie· o~ei:lt[lhl npH;(a)(n r~ynTy rrHwr. u:~neCTHYIO Br,uo-
ueul ()lfiH~ile)IOCTh, HO He IIJJO''IHOCTT>. lJ.n::lTOilly B ~HCl'OV nn;te TiiKOfO 

~0)\a O;(P.If{JIJ! ~.111 YK)JP.JI.le'UHH J\RH<JB He I1pH!IeHI1\l'hl. 

~{~!If fl,HCTHil{eJHtH' IlORhlilleHHCIH npO'IHOCTJ.f rpyHra HeJ;O,TOphle eTIP-

I(lt'CI.IItiCTbl peKO)IeffilY)(fT (HH.iK. Mai\pH·nnu) npr}H;~BO)I·HTr. noJIHHh'Y ero 
H{'(jiTJ.lO, C)teru:UIHOH C ll,e~reHTHJ.H\f JVItf H:l'HeCTIWHhfl\1 MO.IIOJ\OM. 

H) Ac{paJlt/rOBble OlteiKJ~J.l ·I:'U(e He mreiOT mHp.orwH. upoue~llOJliCT-
I:leHHOH ll!l'OBepKii. CJ1eu~e-r 1nren B m1~y, 'ITO OJ\HH~l ltl ceph·e:meJ.1-
IIIIH II e,l{)CTaTJ\0-B :nmu TH n a IJ'fle}I\)1 HB:Ill £'TCH Ma~lall ycTOM liJfHOfT~. 

n m1. onwc ax. C IW BMilll'HHel\1 te:un epcrry p1,1 Hacry na-n onacucre 
C 110JJ;J(~HHH actpa.U,T()BUH O)leifi)lhl. JlpRXOJLlll C hlTh .. · 
tl'IeH[, nQ.rJQfiHI OTWC<W ( 1 2; f" ~----rn; 'ITO. l~('~rf!Toop:r:HO 
h:illl il p, • ~. • . . ~ .. 1/J, 

' ; ·:~ ·-· 
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rJJABA TPETb5I 
.ftOTHM. PaJnM'tHble MX HOHCTPYH14MM M aHanMJ. 

rpaHM~bl MX npMMeHMMOCTM 

,JO>TKa~m Ila:3JJIBlHOT ImHaBJJf, y KOTOphiX CTBBKif y,l;ep>KKB<IJOTCJl II 
_yCTO"HIJHBQM CDC1'0HUHII crreu,HaJibHblMH y Kp-err.rreHlfHMif. 

IJo pGJ(y MaTepna.lla. 3'I'HX yrtpen.lleHUM JTDTK:H pRB,lf\)IH·IOT Ui'i: 
1.) ~epeBHHHhle~ 
2) fieiOHHbie It JlWJfP.300ETOIIHI>Ie, 

3) H3 6yT<lBOH KJia~KH. 
lTo: ~OpMe nonepe11HOfD Ce'"ICHHH JIOTKU j1,8.llllTCH H.a: 

1) ICpHBOJ1HHeitHhie (no.~yorrpymnocrr, ILHf uap-a6-o.11a ), 
2) rparre~oit~a.Jihllhie, 
3) 11plH10JlrO.llbHhie, 
4) rpeyro.nHMe. 
l(e.lJ.e(' oo6pasuocn, roM: I-UIH nHoli $opMhi none pe'moro c.-e,remm 

Jl.OTlW, f) 'HJliKH 3p€H11.!I rn~paB.TUII\:If, i{IHi'IyeTCH T8MH. JKB Y:C"lOBIIHMH, 
1--:0TO}}Me OLI.Jll1 pa:~o6paubl B r.:rane Brop-oit )J)f:li KaHaB (c~r. Ta6"ijlil~Y 1 ). 

JihreH R EI"-JJ.Y, 'ITO HaHBhrt'Oli.Henrneli ~:opnwH: nonepe'moro ce 1I-e­
HHJI Jion;a an.:raeTCJI rrorryoi\pyMnoc.n), c.lleRyeT npH: npoornHpoBaHHH 
JtOTIWB HCH'ff\Cl1ll crpe)Il1TbCH r~ C·03;J;ilHIIIo HMHHo T<ut.f!X <flopM. Ocy­
menB.:JeHHe fiO.llyOKpyJI\HOGTH n IIOUepeqHO~I C.C 1ICHHii JIOTI\a CTuHOBirfCH 

~ ~ 

J:O:l'MDIKHhBf ;II,JH OeTOHHhiX If /Ke.JI€300CTOHHhiX JIQ1'1\0B. 
Tp-anei~OH;ta~rr.-.HhiH rrpo$ir-U nonepeqnoro ceqemrH JWTf\a Bcrpe-

<JaercH .He TOJlbl\O TaiWI'O nma, IL:;llt 1l MHaBaX (~IH. 10), HO ff B }lli­

U.e TpaneqHII, yrnapmom;e·HllH RHII3j.. (~Hr. 11). JlOTKH IIOCJe~neru 
TH!Ia c-oDpyataroTCH c ~e.TII>IO rrpe)l;o-rBpaTI-J.Tb no:nromHoe nwry-
l..(HEarme BBe px. Bhruy1mBJ-
HHe (BbJILHpaHire) JIOTII-ct 
Bsepx B03~10JKHo or pacrrM:- ,1 

paronvrx our l'pynra B ·3rnr-
( 

HHX yC.10Bfl.JIX: CC.1IIf Oil IIO~-

R€p)li:€H rryqemno. HaKnOH­
Hhie C·TCHl\Il .lfOTitOD paCCwW.T­
pHBaeMOfO 'J."IHila llpR~RB.leHhl 

~!-aJiera~on.r.nM na.)J; HH)f rpy H-
·ro :1-r. G.rre~osaT·e.rrL II o-, nytJa-
n~MM C.IIJ1a~t rpyHTa npu­
W~IO cr) 6M, n M:e c re {\ Jio-r­
IWM, BbiiiHJXlTL .II 3aJieraiO· 

m.:1ff IHlJ]; ero CTeHKaM-n rp'YHT. 
~ 

_;;---J r ..__ 
¢m. 10. 
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CJI6Jl:yer o~lla.Ko .IUie'l'b B Bli.~y, 'I'll(} J(JIJI ooJpyJKeBH.il JJOTKOB B Hn­
JlO tpaTiel.\BII, YlliRPJIIOID;Elit~JI ItHJI3y, Tpe6yeTCJl 6onmBit oo'el :tej­
JRH'biX pa60'T H, Ii.poMe TOrO: 3IIa~IITe.JihHO ye.10JKHH€il'CH IIp0113BOne'l'M 

f ~ ' /': • 

' 

v l ,, • 

" • • 
·' ,. 
~~ ' "":) 

-" 

' C'> 
/! to ... ""h 

' :-,,\ 
I r :;: I 
I ;j I 
' t;8o- r~ 

l., ' - ~-. ' ,, 
"''1. ,. • • ----

<flnr. 11. ¢Hr. It a. 

pa&or, n6o J:JlJI onycKaHIUI IWBCTp~7 KTn B'RhiX jl,eTaJie~ raKOf{) .rrou.a n 
PpffiT IIOTpe6yBTCR BhlltoiTa.rb ·rpaHIIIeiO, paBHyiO Il(} IllHpUHe RlfJK.HCMy 
(6oJiee- nnt:poiWMy) ocnoHaH.HID TparreiVI[. Bc.rre;x: 3a yciaHOBIWH .rro~n;a 
ncnpe6yeTca npoH3Becrn: DopaTHYIO 3~.c.hiimy rpynn, nona;1aromero Hil 
HaK.JIOHHblEl CTP HK.If JTOll\a. 

B r~Ta:se BTOpoii 6M.m yKa3aHo, uo Ik1.IIB1HOJ],Heihnen l}opMoif 
rparre~Oif;Ia.UIIOW C8 11fliUIH ll':f11I~B (a CJie;l:UBaT8JlbHO H JIOTROB) HB-

~ "' .ffHBTCff Ta, npH I\OIOpOH OlH\".OBhie CTemm Ha.IC1JOH€Hhl I~ mpH30HTy l!OL( 
yr.JioJr 60° pacxon.Hn 1{ Bepxy 

Ec-,1HI B I~aHaJ]ax ne Beer;ra :.O.JO$Kfl.O ocynJ,ecTBHTr, rar.;ym Kpyrn::­
ny CTCHOK ee, TO D Jl.OII{UX fl. ;iTOMy npeTIHTl~TEIIH H8T ( e:cJIH 3TO He 
CBHi3a:IIO C UJ.l!Hlll1llfM no't~~IOM 3CM.;'HTTihJX paoO'r ]{.lfiT ;lpyrHMil ~aKTU­
pa~nt.). 

llpmroyro~JhHhie 01Iepramw rrurrepe1LHhiX ceiiennli .!Ionws l!am~ 
BCero )1.8JiaiOT )tJJJI JIOTIW,B, co.opymaeMLIX B~le0TO Itl{)IJCTOB. 

B naropHbiX nJJu: ii:J)yrnx sou:ocoopur,rx n no.no~omO!I:HhiX Ka·HaBax 
JIOTI<.H IIpHMoyrOJ11)HOro IIpOqJH,lJ:IT fiQqTli tOBCCM He TipHMeHJIIDTCll. 

IloC.JIC'):(HCe oo' .llCH.H8TCll TC:~f, tiTO np:H 3'll31JMT8JibHhiX r.rry6rma \ 
mrn rmor)l:a np!IBO!I:HT K cHJihlf0)1~' yc.lJ:O.JKHeffriiO rr y,;~;opomaHHlO 1\.0-HCT­
PYl{IJ;Un. 

Tlo po~y MarepHaJ10B, npR~ren.aeMhiX JI:.'Irr coopymennR, rro-c.lJe;~nne 
HM.eiOT C,lJ8JcyiO:rn;He 0~'06eHHOCTH. 

HI 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



1. ,AepeBRHHbl8 OOTHH. 

)_( e pe BJ1 HH hie .'!OTIIJI ;I;C MlTOI HU : 
a) pa MHhie (~epe BHHmtn 3a6L)PI\a nPpe .~aeT )(a sneHiw rpyHTa Ha 

JlaMI>l) ~HI'. 10; 
6) cBaHHhie (ll.eprBHHHan 3a6opl\a nepPn;aeT )l,aBJieHHe rpy:H't'i:l Ha 

CE31t) $HI'. 12; 

t-- - ,:J-

' 1 • • 
I 
l 
I 
r 
I 

~ 
'::, 
'"'l-_ -.... 

~5C 
~ 

' I 
I 

~ I 
' 

~ 
-- 0,81) --;- ~ 

tr <y-

I 

¢1lr. 12 a ¢111 r. L.! 

B) p.Rii\eBble (~lOTI\H, npe;~rTaH.IHIOIJ~!Ie COOUJi p.Ri!if'BI,re Hlll;.lf'I•;J1 
J.HOil) ~H'r. 12-a. 

I 
• ~ 
I 

' I ' • 
I i ) 

I 
!"f • 

<l>Hr. 12 a. 

PaMHLie JIOTI\H npeJI.cTaB.IIJHOT co6oii CHcre,ry paM, CIJ6p.aHHMX H3 

6peRfiH1Ia'l'{lf0 n.ij(\CTifHHOfG l:I.'IH 6pyC1JaTOrO MaTepHa.lla~ a T(\1\lRe HHOr-

20 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



.J.a RJ uma.~, ohloumx B ymnpeu.le-HIIn. Pa~11 ..\IOfyT Inte11 npHMo-
y r()JJbH)TIO If.liH 'I pa.ne~OliiJ.8..lnHyiO lf>opMy. 3a pa ~hl liO vTO}WHaM 3il-

H.na.;l.bi sam c H Jl(}CKll, IIJia c.r H'HhT, m rra.rn.r. 
PaMHble ,lfOT'KU rrpHMeHHIOren rrpH cpe~Hefl r.ll'y6HHe Mx t,O- ~ 

1,40 M. 

Pac·CTOJIHife 1W/RI•Y paMa~IH Bil:OJih rryrrr OOhPIHo npHHliMaerc.n u 
1,25 1,5 M.; TI[llf jCT))Oiil',TBC pa.~BLIX .D.OTKOB li3 IIIIIal paC.CT()HHIH~ 
~f{'JKJJ;y ra~IaMH UJHIHIBia~TICH paBHMM JI().'J.OBJ!Jfe JVllfHM lllnil.IILI 
{2,70 2 = 1,R~) !l.t.). 
· H I\ilJJi;J:O)I or.I~,eJmHo" c.1ylrae c.~1e)~yer YJI.a:Hmur,w paccTuHHlla 
~reiK;W p<:M3MH yCTaHaB.JHB3Tb pac·11eT()M. 

Upa aT{)'If ;{O.DIOfbi 6hrtr, y!JTBHI>I po~~; rpyHra (erll ~Hl3Iflrt'CKl!C 
xapar~TepnCHIKH: );o;H{HHJ)IeHT Cl.P.TTJieHHH, 1\{):il~l.fi~HCBr TpOHIUI, H.13iJ.' 

HOCTh H ;tp. ), I'JIYOIIHa •. lJOTIW, OC06eiiHOC'I'H Marepna.l<l. .'IOTK.a, (p331H'·P 
H JW'leC,Tf!O )lpeneCHOro )f3Tflpna:la, 11pRHH'rOI'O n.lJJI ~CljlOHCTRa pa\1-
HhiX .lf OTI\O.IJ). 

Eun JIOTOJ: coopy»taeTC.R H rpyuno pa.I.\Ihtna~:nt.mr: rpyHre, TO ;ow 
.J~OTKa ~1ow.er uhiTh ocTan.1e·HO' 6e'3 cihliV!aJihHhiX yKperr.nennii. Hp11 

HaJilPTUH pa;Jftlf,JRae~wro rpynra Jl:HO ;ron:a yKpemHierr.H MrJlli;EHBle~l 

li.1H CTTei~II'3JlhllWI II3GTTI.10~l .l!UOO H3 ](OCUI\, JrHfiO lf:J n~tan'UH. 0)J;HaJ\0 

CJiell,yeT HMeTh B Blt;I.y, !JTO ec.;ru JIOTOK. rrpe]{na3Ha1IeH He TOJbK'(} JI.JI H 

r6opa. mmepxnomn11x OOJ(, no n ){JIH c6opa rp~HTOBhiX BOJ(, ycipoikr­
.BO cnJIOll!H{)fO )\epemmHoro ~ua He pm,:oMeHAyen~n, }t6o ua . .JHl{lfe ra-

~ -· J:oro IJ:Ha 11 yrw.aaHH:bTX yc.lOllHJIX COKpaTH.IJO Obl l{pemtpyiO~!Hl eBOfi-

CTBa JIOTI\a (rrpelipani.lCH 6hf JWTITII.VK rpyHTOBf.lX BO)( CO CTOpOlihi 4J.H3 
.lJ:O·TRa). 

CuaJiHhm JOTKH npe;r-
e-TaB.Jl.RIOT C·Oo(}n P,fiii: c. H'3 H 
H3 Itpyl'~lOfO .1ec..a, 3a61!Th!X B 

rpyHT H pacuepThiX (B IIIJ-

nepe1lHO~f ce•reHHH JTOTJi.a) 
.MHHBMY~l llBYMH pacrropxa-
M.2. 0J(Ba pac.rropKa crraBIJT-
C-H Ha ypo:BHe )I;Jia .JfOTh{l, 
l{pyraH TIOBepxy. Jipn 
3Ha1JlfTeJTnHbfX yrJiy6.'IeHH.fl·X, 

r------- 4. 6.5 _____ ) 
,-. 9!---; 

ifJ-t- r 14 ---ll--

QOOB·qQ/0 

,. • • 
IIMM!JI1JO!r 

"'{, r-. ' ' ' . - ., .. _ .... ~ .. · . 

4 TaiOKe B 3.aBHCHM0CrJI OT V 
]JOJJ;a rpynr.a, nnor~a rDilH ¢J•r 13. 

p:I<'TIHpaiDTC!I 60~t>e C.'IO:diHOH ~ CHCTBMOti pacuopa& (B BH~C paCKOCOB', 

fll»r · 13 ), m one crre 'IITRaPT oo.umy10 rcroh'mBocru c Bait npK 3Jia\fK-
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Te.ilhHhlX JJ;aBJieHIUIX. 3a CBaJiMll DOM.em,ella )I,eiJeBaHHaH J.aOopKiL (H .. ; 
·iex :ace M:aTeJl-HaJTOB, uo- n B paMHhiX JIOTKa.x), ncpeaaromaH M.BJienn~ 
rpynra Ha c.flaH. OsaitHbre .JI01'1tH o6wmQ ~eT{)aHBaiOTCH rJy6BHoD JW 
~.5 M. IIpn ycT}IOitCTBe JIOTROB M·exaHHJBp!J:saBHLBt: cnoco600M B n.lM-
1:yuax, nonepelfHaH ~pMa nx ~~:e.JiaeTCH B BHil:e rpeyP(MbRIIJ\a. K(}HeT­
pyK~Ha l(e-peBffHBhlX paM .TIOTKa B 9TH X C.li}'"lfaJIX IIOI\aaaHa. Ha. r)Hr. 1 h. 

~h!BHMa.ilhHLie paaMephl rronepeWhiX: cel!eunit one.ThHhiX i!Jtc~eu­
·loB fl'31Ji000 'H C.BaftHOfO JOTKOB DORa3a:HLI B Ta6.1fRU,e 2. 

Tan 

JIOTI(a 

i 

I 
!-
0 
II; 

Ta6.\uf'a M 2 

JlMaMeTphl (CM) ' 
-,.,_..;---=---~ 

l -
I -:c 

--------------------,----------

.n.o 1,5 
OT 1.5 

;J:O 2,~ 

.ao 1 .5 
UT I ,5 
.llO 2.) 

1.'2 

1.0 

1.2 

1,0 

15 

20 

15 

15 

15 15 

20 I 15 
I 

--
12 

-

15 
• 

3 

-,j 

3 

5 

GpasHKBasi paMBhie n c·BafiHLie •IOThll, cJ1e1ryeT Ylia.lan, 'ITO nep­
BhJe 6-0Jiee y,106H1I B :mCJIJ[yaTaU,Hlf (pH3t()JTT HX ,IH'J'l.(e. 'Ie'l CBa.fiHhiX). 

tp'()Me TOW, OHII JIY'liUe C·011p()TUB.lfliOTCfl B03MOiKHL!M ue~opMatVf'.ll~! B 

yc.JOBH.HX rry'Ia~erocn rpynra. B neprm;a.nhH{llt n.l!OCiiOCTH. (B cJiy4:1 e 
il'npMhi paMlWPOo .lJOTiia, HOKa3aHHOrO Ha !Jlllr. 1l). 

0)lHaKO ropll:JOHTRJlLHbiM IrpU)IOJihHbiM I~LUaM OllH C·UllpOTHHMUOTC It 

H ecKO.llhiW cJia6ee, 'I eM cBaUHbDr. KpuMe Tom, npH HaJIH'fUH JIOTliOB 

n pJJMoyroJib'Horo ceqeUHH, B cJiyqae naxom)J,eHnn 11acTH -c naii B He-
ny"la~eM rpifHTC C'BaH COIIpOTHB.~HIOTCfi CII.JiaM BhiiiY'IHBCI.HliH .HJT· 

J;OB. Te:~~ He Medee B HelwTOphix c~lY'IaHX rrceraKn nena6ellmo npuxo­
nwrca: npa6e,ran I> ycTpoitcTB'Y caauHbrx .10TKI}B. HMemro B Tex cJiy· 

'laax. JtOrJI:a. IDtee-r MecTo rpyHT rrnwayH. B ra~m1 rpyHTe BhiKJTihi­

BaHHe TpaHIUCH )(.IIH OITYCKaHIUI paMhf 3aTpy)I,HHTe.llhHO. 3a6HBKa me 
-CBaft BDOJIHe B03MOlKHa. a. B~ICCTC C Hefi BOiHIOiKIIO K 110-C'T'eUeHHO · 
011fCK3HHe ('.TCDOI\. 

22 
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2. 6eTOHHble M Hl8nU06eTOHHble JIOTHM 

GeTOHI:Ihie H ;KeJie3ooerOHHhle .'lOTI\·H, no rpaHHemuo r .l·epeBHH­
H J,l.\1 H, fl'BJIHIOTcJI 6o.,ree coRe p11I€$II bBHI I~oHc.rpyraVIHMH, o6.1JajJ,aJI 6oJIJ,-

"' X ,. wen TI}}OlJ:H{)C.TbiO li ~O.'lfOB'elfUOeTLIO. "OTH npu WrD'.\1 He C2TeiJ.yCT :~aOhi-

BaTL, lJ:TO 6er·oHHhre IT awJie3o6w!'OHIIbie .ilorrm ooxmmrrH 1H81J:HTC .. 1J,­
HO p;opcmw ~epeBnHHLIX. BeroHULI·e u iKMe3ouerollHhle Jl{)TJ\In up»M·e­
JJ RIOTCH CaMhfX pa :3.ilJfl:IHbiX lflop:'tl: I<.pHRO.JI'llHP RHhiP, ,_,pane<IJ,OM;~.llhiHhle H 
npHMOyrO.'lhHhl-El. 

BLifiop onpe:te:reHHOTo nma .wn.a I!HltT·yeTcH r.~aBHhDI o6pa~iOM 
ero pasMepa~m. H6o B JaBHCJHHJCTH OT I'JJyonH!.t JJon;a MeHHiorcH yc­

;tuBHH yc.roit·qHBOCTH O'OKOBhiX ero crenoJ-:, pa6ora.wmHx Jiati no;lrlop­
m.re CTeHKH II.(}Jl C.ITOJRliOH Jia.rpy'3IWlt rpyHTa H BO;I,hl. 

IlpH }'ICTpOHCTBe 6eTOJIHLIX .10'flWB BeCLMil cylll,etTile•HHLDf lJB-

_.wen'SI BiJIIpoo o BLI6ope. n ycTpoiicrBe Te.MneparypHbiX mBoB. Ec,lH 

rrpUHHTh ('ITO npaKTI11J:ec~:H HJlfiJO.;;ee npJie!tl.TI·eMo HJ OIILITa i3J{CI1.1lYa-
Tal~iHf, HanpHMep, C'J;:!;OXOO.·HLIX KaHa.:WB. JlOKpiJITLIX 6eTI)HHGit 01Wil·;-
]l.Oi11) lliHpHBy TSMIIepaTypHiiiX lliB()B B rrpe;'),e.JJa·x 10 l!J MM., TO 
pace.roHnne Meil':)(y lllP.ar.m MOih:{iT oLin, no.'lylfeH-o rro CJte;Lyimuett npo­
CTOh ~0p)1y.~e: 

I 
1=--

t 

r.ne: 1 - paCCTOHHHe MeiK.UY llJB8MH, 
I - wHpHHa TeMneparypHoro lllBa, 
~ - twaqmuHeHT paclllHpeHHR 6eroHa, 

\'t - Tt'MireparypH8H 8MilJIHTY.ll.3. 

li3JIB .ll.JUI nJJHHHTOfO paC4f.'f8, 4TO: 

6 I 10 MM. 

ll 0,000009 (llJISI C eTOH a). 
t 100°, H nO)I.CT8BHB B (j>OpMy.JJy, 6y)J.eM HMeTh: 

1 0 . 
1 --o,ooooo9 1000 ~ 1111,1 ~ 1100 cr. 

TaK.nM oopaaoM, npltHeJ~eHHiliH 3.fl.e)feHrapHhlfl paclieT noha;JhJJ·taeT. 
'ITU IVIfl :ma.'niTeJILHoro pa3Maxa TertmeparypHofi aMnmrry ~hi pa•-,c'HHI­
llHC Memn;y TeMI1epaTypH1Bli1 UJBaMlf B 6eTUHHbiX .~01'1\a.X 1\IOiFel 6h1Tb 

llpH.H~ITO B rrpe:~eJiaX: 10,0 15,0 Merpo-B. ~·.IIH TOrO, lfTOObi HCIUIIO·· 
'IHTL utWK.ylO B03:\WiKHO!CTI:. BbiMI:.IBaHHH rpynra R HeTIJIOHIM\ JIJ,eJlH\ 

l) HHlk. H. B. lda·kJ»>IA.HH. «OP.eJkAa kaHaAOB. ka.k cpep,cTBO . .,... . 

iop~o61:i c 4>MAJ.TPalU>Je:lb. 
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-. 
HeKOTOpbiX KOHCTpyKU,llil TeMnepaTypHbiX WBOB, peKOM~HJlyen:H 

'JIHIHhlB JIOTJiU ytlJia!lhfRaTb Ha cJioe rpannu HJIK w,eoHH~ rrJJI.muHofl 

10 20 e~1. 
O~naKo :-no TpeoyeTCHI He BcerJ(a, TaK KaK caMa KoHnpyKIUtH 

re~tnepaTypuo·ro uma MO/her He IWTiyr:nm, BbDJbiBamm rpywra. Ha 
r(Ht'l'. 141

) IIGKa3cUILI pa3JIH'tHLie KOHCTPYKL!,Itlt remiepnypl1biX UJBOB. 
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Hau6o.1ee npocTbDI n .a:emeBWM rnnru1 HI:IJI.H.ercn Tat: Ha3bJR.aeMhJ ii 
UIOB BTipHibii~ ( tllnr. t 4 a, B). Cyi.D;eCTBeHHbJM HeAOCTaTKOB aroro Tll-
--

1) 'tJ:epTeJk 3aHMCTBOBaH Jf3 kHHrH A. A. KO·POII.esa K c. c. rn·H­

ko «OTkphl'l'Ye ·rro,ll;ROJVIIllMe kaHa!l.b[ rH·,ll;pocraR'U;K·it,.. OHTH, 1937 r 
24 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



Ita UJBa. H 1:1.1HeTC II CITC )"TCTBlf e CBfl;JH ~e-:m:;Iy OT;J,eJihHbll\IU C eJ\ LI,UHll H 

6e.TQHa H, c,.~le;J;OBaTev'lhHO, Ha.lfHtJHe BO;IM(}iKHOCTH He3aiH1CJJMOH npn-
" C a )IIIli C e I\ IUIIL 

Ha tflur. 14-c. Hol:a;lan mapuupllhlu mon. 3ano;meHIIe He· no.1H{>M 

upopeJII (~HHIJh lfil 2/3 Jlf>ICOTJ)l) rrpmi3BO;U!TCIT ac4la.lJhTOM, 3a.11fBae­

'ibDf eBcpxy J~eMewnrhnt pansopmt:. Ho .1anHhHI onMTa, n1n msa pa-
6oraeT xopomo. H BGilO.lhi\O HHhre J.QHC.l'_pyKu,IIH mro *~ maprmpH-(}JO 
mBa rronaaaHbi na ~nr. 14 tl. e. IlleJih 3ano,meHa J(OfiiOM nplBIO­
ynJ.1hHoii ~op~thl. IIpemlytu,ecTRo~t ilTHX i(Byx THJIOB umon .IIB.1HereH nc­

IIJJID'IHTe.1Idia a np{)c.nna ux npon~moP,nsa. H a J'OTOBoe m.HHHponmr­

HOP OeHOBaiHJC ycraiia·B.1HEalor Ha pe6IJO ;I:OCJ;H H JIOHepx HX (H '!ej{;­

~y HH:\IU) npon:JBO;lHT 6eTOHHpOBai!He. 

HpotJ.HOGH 6e'fOHHO ro .fiOTI\3 RO MHO!'O)l :la BHCHT OT npaBH.llbHhl \ 

r.teTO.IOB er(• coopy:.-nemm. 
Jf 'JJ!C.'I y HeOO\OllH:.'tl hi.\ :\Iepo HpHHTHlf: npH TaHOfO polla W oppie-

H.Hll.\ 1 C.le,Uyer OTHeCTH: 

1) ITO;~I'OTOEI\Y OCHOB3HH!I (yiT.'IOTHE'Hllf:l H BhipaBHRB3HHe). 

~) 3U:li041\Y OCHDBGIHIH. 

npn COCTaBJeHUII reXJIIfll:e'Cli.OJ'(l npueJ~Ta .iiHHlBr A;IJrep faq)J,[ 
6J.f.~H. H311pJIMep, IIpUHHThl C.JeJyiO~.Ife THHI>I Oe10RHbf\ ,'JOT!iOB: 

a) ~.HI uyoHHLI .TJOT'I\<t ;~o J ){. (~ur. 15) BHeuniHe· rparm 6oJ<o­
BhLX I'TeHOJi )(ei13IOT'CH HepTlfh'(l<lhJibL\IU

1 
H60 npll He6{L1hlllMX rJiyOHIIaX-

---­. --
~--:-_-: ::-:.---- L_ ~ 

t1.2S 
\ 

naueuue rpywra Ha srn cTeHKH 6yJI:er ne3Hal!Irre.nHLIM. llepeu aa, 
ICla!'U\Oit Ta.KOfO po;~:.a .lJOTI\OB, Hil )J.He TfX'lHUieH rrpOBO){llTCJI 3atbinK)t 

n~eDeHDq"HOro CJIOil B 10 IJ)I. c. IIJIOTHOH ero ~TpoaMOOBKOH. 9-w M:epa · 
llfllHITUe, Ita& YIWI3LIBa.JlOCb, o6ecrrelJHT Hail;eamyro pa6ny OCHOBaHH:L 
n pe;I.OTBpaTHB B03MIJJK"Bble npc;Caj(KH CT"(), a TaKJKe H C 1\..TJJOIJ lfl' ll R.lleHH ~ 

BhfMblB81lHH f{lYHTa TfO){ TeMrrepaTypHbf'MJf IIIB3VIf. 
25 
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CooTRoUieRH.R pa3JIHlfHLIX paa::iepos .mr.Ka (rrOM3aHHhiX Ha 'lep­
'~·'eiKe 6yKBaMB), B 3aBHC.HliOC'M-[ QT rJiy6i!Hhf JIOTKa: a. TaiWKC o6'e:Nil 

n.'Ia)\ltH COOTBe'fCTB8HHO OT~e.U.RMM pa3MepaM (Ha 1 IIOL ~teT.). DpH­

B·e)l;eHhl B Tcl6JIH.I\e ](!! 3. 

Ta6Auya Nf 3 1) 

. 

rnyra- PaaMepbl 06•u1 KJJa.ztKH npK B 
PoJl ~.llaJJ.rm Ka JJOT· ---

I I 1\il h (M) d d. hl 0,8 1,0 1,5 0,6 I 

o,1s I 
I 

0,5 0,15 0,20 0,33 0,36 0,39 0,46" 

C,75 6e1011 MlpKH 
o,2o I 0,25 0,20 0,56 0,60 0,64 0.74 

LOO R-28-90 IcrfcM~ 0,40 0,50 0,20 1,22 1,26 1,30 1.40 
I I 

B) flpH fJIYOUHe JWTKa OT 1 ~f. 11.0 3 M. CTeHKII .10T.KOB He /l,e.llaiO'f 

BepTHita.llhHhiMH, B CBH.3K CO 3Ha1{H'fe.UhHhl&I )J,aBJJeHHeM rpyRTa Jia 

BJfeiUHIHl rpann creo{)K (~Hr. 1 6). 
--·-

-... .....,._..,,_ 
-...----;a..; - - ... - - - - ---- .. ... --- _.... --- .... ------·- .... 

---!---- 8 -­d,.___.__ __ 

(ji 111 • 16 

' 

Hce Heu6xu.~HMhie pa3MCpLI ( o6oJHaY.emlhie na ~11r 16 6yKBa&H1 ). 
~· TaK!tle OQ .eM K.1a,!J.I\H WOTBCTCTBeHHO pa:nnnt. pa3mepaM (Ha 'I 110-

fOHHhf·A ~eTp) IIpHBe)leHbl B Ta6Jilf~-e ](~ 4. 
1) Ta6M1Ua 3aKl4CTBOBa:Ha H3 TeXHM'Ieckoro npoekTa AHHHM A.~~;. 

Aep- rarpLr. COil:3TpatH-cnpoekT. 

-

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



OtheN KJJ3,lKH npH 8 r .. yeuaa 
.n OTIC a 
h B M, 

---::----- ---:----=-----:----

l,2i 
1,50 
1,75 
2,0 

2,25 
2,W 

2,75 
30 I 

d 

0,6 

0,6 
0,6 I 

0.6 

0,65 

0,70 

072 • 
0,75 

0,85, 

o,9o I 
0,98 . 

0,'25 
0,27 

0,28 
1,05 0,30 

1,08 0,37 

1.10 I 0.45 
I ,30 ! 0,45 

I 

I .SO l 0,45 

0,6 0,8 

2,37 
2,88 

3,46 

4,09 
4,90 

5,72 

o,96 
8,33 

2,42 

2,93 

•• 

3,52 l 
4,15 

4,97 

5,81 . 

7,05 

8,42 

1,0 1.5 

2,47 
2,99 

3,57 

4,21 
5,05 
5,90 
7,14 

8,51 

2,59'" 

3,12 

J,7l 
4,35 

5,23 

6,1~" 

7,3{1 

8,13 

Jlte.~e3o6eromthre .:lOT'KH Moryr OblTL eJleJJ.allbl JIUDu IJaMHor{) Tit· 
t-m, .;nr6o B BH:t:e ~eJIJ:..HI)ro a~HKa·Jtopo6a. B rre:ps:o'tl cJy11ae IWRCTpyl>-
Uim IKeJie300eTOHHbiX JIOTKOB, aHaJIOPH"'Ha. IWHCrpyi\IJ;lllf )l,e-peBHI!1l hi 

JIOrROB paMHOI~() TliiJa, T. B, ycTaHaB,lHIBaeT~H CifuTOia a.:e~1C300WIOII­
llh!X pa..~ (rrpnMoyro.u,Imro n.11n rpanen;on,J,a~lh-Horo ce11emm), :m IWTo­
phie· Ja.BO;J:HTCH cnen;naJmH·o c.ne.~aHHhre il\e.rre::~o6eroHnore ;~.oc&IL R I>a­

\recrse rrpmwpa rmwro po~~:a jf{e.rre3o6cnHIHbiX .10TJ\On- Monmo yt;a::aTb 
Ha 1.\.0HCTpyrt-r~HIO iK. 0. JlOTIWB, HpHMeHHIOin;UXCfl Ha ,]PHIIHCI\0~ jf{;e­

JieJ-H'OH ~opor-e (~IH'. 17). 8Tif .10'l'KU, !tal{ yaw OTMC1faJIOCh. OTJili'la 

IOTCH OT )J.epeB.HHHbfX aHa qlfT8JibHO 6o.tn-.-
W ITM WneprneHC TBOM (1Ipo 1IHOC-TI>l0 U ;WJI­
rose'lliOCThiO). Ho np11 :no:ll o6xo;uncll 

Ha-MHOfO l(UpOliil.~. 0 KOHCTpyK~liii n-;e.;re30-
GeTOHHbiX JIOTKOB BHoro nma UOil.pofulo 
Hauacauo B HHmec•Je~yromeit r.'laBe 5-u. 

3. ,nOTKH M:t 6yTOBOH 1tnajiKM 
. 

l{a~..n;e Bcero EW5op :r.rarep!Ia.Jia coo-
pyJKeHHH JUutTyeTCH ~teCTllblMM yCJl0BIU1-
·MH. O'i-eBI!WJO, uo JHiJHPiHe B 60.JibWOM 
KO.JIH'IeCTBe 6fl'OH0f0 KlM.IIH 1J )laHRO!t 

paitone MOmer ClY4KJITb B eefW'it TifHPiil" 
Hoi ~JJH npmt~:eHeHHH JT9ro poJI:a .-aTe­

p:Ma.ta K fOOJlYlKe'RHIO .'IOTKQB. 

l1,8S 

f();r(J' d 

I 

1---- 1,20 __ _. 

$Hr. I 7 

• 
• 

. 
. 

[ 
• ' • 

I 
c-. -
-..; 

• 

I 
' 

t 
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C'reHI\JI JlOTIWB H3 oyTOBOti 1\JiaJI,l~li paooTaiOT Ji.a}i, llOJI,UOpHMe, 

no.wro wy HX noiH'pe1IHhre pa..3Mep11 ;~O.JIJKHhl yJtoRJieTBopHTh yc.JioBmo 
np011'HOCTit JI Y'JTOA 1fi1BOeTll liD )I J~aBJI€UHe~ rpyHTOBOit Mar'Chl. Y J\3:lilH • 
HOe oOCTI>HTH~lhCTBO np!IRO~HT I{ BCCh~Ia CIMHlHbiM pa:UIH{}!Hl CTHHOK 

JIO<TKOB lrJ 6yTOBOH h:Jia)I,Rlf npH 3Ha1HITeJlhHbiX r.JiyOHHaX, lJTO o.6x(mf'l'­
cn o'-leHh )(Opor{). EcrecrneHHO, noaTtlMy, lJTO .10TRH HJ 6yroBofi It•lilk 

RB BblfO)(HO Il}JUMeHfTTh JIHWh npn H€;JJI3 1IJJTCJibHOH HX r.TJyonHe. ffp11 
ycrpoit.CTBe JIDTiiOB ll;l 6yTOHOil lUlafOt·l1 )(.li!I U,C·Jl.HH IIOECpXHOCTHOfO 

BOJI.OOTnorra JJ yc•lOBilHX BJJaJKHhiX rpyHTOH pe.JWMCHr~,yercn rrp()Ra.so~HTT· 

RJia,II,.IiY Bcyxyro. Hpn rrpOH3BOII,CTBe :nee KJiaiJ.KH cJiewer :m BHemHJBtK 

cTeHJia"'nr .1orw1 rrpe,wcMo rpen ycrpoiimao p,.ptmaJKa ( Xfn'.ll 611 B Blfil:e 
C.lOJI Kp)'TIHOI'O TlH 11aH()I'0 ITeCKa TOJfll(HHOfi 0~20 0, ?o )11 r, Bh!RO­

)I.OM B TOT 1Ki:' JIOTOK, HallpHMep, C llOMOJJ~f.IO Tpy60K. 

~' r;a;{aJ.rHE.Ie Mf'Phi HeouxO;I,JDibi ;(Jifl roro, lJTOUJJI rrpeiJ:OTBpanm. 

pa31KIIiKeHHe rpynra y cTeHoK JIOTI\a.. Ko:1~nu,ueHr rpeHrrH rai~om 
~ 

rpyHra U~lii:30Ii, 1\ Hy .'llO, · ll03T0)IY C-IfJif,HO B03paCTa eT J1:3BJieHHC Ha 
CTPHK.u .:wmoB. C.Te;(eTBHe)t Tarwr<J CH.rThHoro )J;aB.:1eHIIH Moryr 61rn 
l-13JOM:hl cTeUOK JIOTK.a. OJ~Hrr 113 Timon KaMeRHLn JIOTIWB rror..a::>aH ua 

~HI'. 181
). 

I , 

, 

I 

( 

/ 

• 
• 

<tnr. 18 

Coorn-erCTECHHO GyKBeHHbB[ 0003Htll(eHJ:t:Dl Ha 1IC{lre:me, B rao:nf­
::u 1VI 5 xanLI npHIIHTLte 'IHeJieHH:E.IO rpaHKD;hi npHMeHHMOcTn arux .lOT· 

101, a TaKma o6'e"Ma. 1\JIRJJ;KH Ba 1 noroRHhiM MeTp. 

1) Hg npoekTa raTPW-CyxyMM. COI03Tp8HCTIPOekT. 

~· 
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. 

1 
Pa3Mepb1 

I 

06'beM KJia)l.KH npH .8 11 
fJ1)'6HHa ' 

I JIOlKil Poll KJJ a.n.KH 
HM d h I 0,6 0,8 1,0 1.5 2,0 

1,25 '"' 0. 0,75 o,;,o 2,50 2,56 2,62 2,77 2.92 0 

1,50 
c:l 

0,90 0,40 3,56 3,74 3,82 4,02 4,2t ~ 

:...> I 1,75 "' 0,95 4,33 4,41 4,49 4,69 4,8~t c. 0.40 

2,00 
,..,. 

1.00 0,40 5,04 5, !2 5,20 5,40 5,60 -... 
~ 

')50 "' 1,25 o.4o I 7.49 7,57 7,65 7,85 8,0,'). -· Ill 

3,00 
0 

] ,50 l 0,80 to,90 I u,o I I ,25 11 ,50 1- 0,50 >. I r.c 

A·u TOI'O, 'ITOOhi o&eenelfiiTb oecuepeOOHHYlO }I oeJUTnaJHYJO ~~a.-
6oTy JHHIOOB JH060ro 'IHHa, Hi£lOOXOJJ;HMO o.ey~CtllBHTb ClfllTC~IaTHlW­
CJCHI yX();( 3a •lOTNa!tlK H Ha6JIIOIJ:eHH.e 3a HX pafiffl'OH. JloTKH HyJKlta­
IOTtJI B nepuoJJ,HlJevrtoM rrpoqur,rKe. OcooeHno orracHo :mrpH3HBR.IIe .mT­

lWB, OTBOJJ;H~HX He TO.llbKO IIOBepXIIOCTHJID OO)ly, UO H U0"3eMU)'l(L 
M"-60 9TO IIpH'BO;IHT K yme yno~£liH381JillMCH 06cTORTB.1JbC·TB3M B(miOlK­

HbTX )l.e~OpMai~Hit o~'IOTKa. 

C OCBHK JIOTI\'H C.Jre;x:yeT IIpHh'phiBaTI> X:BOpOlTOM, ;~OCJ\aMH. CTapM­

'llf lliii3JiaMH, HJiaCTHHa~fl!, lJ:T06hT, C O)I.HOfl {'TOp()]Ibl, npC;J;OTBJl3TI1Tb 

nQrranaHrf'e B HJu r..Hem, Iwropbiit Jarex BcrnoH TPYilHO olJ:HIIJ,an. a c 

JrpymH CTOpOHhT, rrpe;~;oxpaHHTb 3t'MJIR1JOC IIO.TOTHO IJT IIp0~1ep3aH11R C 
6()1\0B . 

• ~DTliM HHOI';(a yt;TpaHBaKrr He TOJ1bi\O C 1..\C.'JhJO r6upa 11 OTHOAa 

llOBepXHOe.THbiX BOA, HO, :n·o Yn\e HOD, 1Iepn;UB!l.10l'·h~ TaK.m:e C ue.~biO 
~ conpa K OTBO)I;a IIOA3C.MHbiX BO:J;: 

~lli 101'01 
1IT00bf 008CTIC 11·HTI, AOCTyTI IIOA3Cll1HUX BO)L ll ~IOTUK, )' 

H0C.J1C~He-ro B CTCHtuaX )'CTpaHBaiOT ~CJIH. ~OBOJibHO lJaCTO B neve­
BHHHhiX .TJOTI\3.X Il\€.1.1£ OC)'lq~CTB.lJ H IOTCH n yl'eM OeTaB.lJ CHHH IIfJOCB8TOB 

}if:l/KIJ,y AltCK.aMH n.ur rr.:rac'fuHaMn 111RJmHOIO 5 ·J 0 mt. Ta.~~:.an JiOKCT-
pym.J,UH IJJ;tl-JICH He ){Oif\eT 6biTb pe-IWMCH)J:OBalla l'i. llfJHMCHCHHKJ, HfiO 

nepeBO, H3XO;J:H~eecn IIOfTOHHHO B MOKpOM rpyH're, pl30YX3f'T. EC!li( 
npuHHTL yBe.mwuae nonepe 1nmro cetreHilR ;J,epeBa. npH nepe~xo­

ne t>·J'O na no.11ycyxoro- cocTO.HHun B eocmmiHe rro,moit nachi!.LieHHOC'HI 
BO){Oit H 5% 1

), TO npu IllUp11He lllUR.;li,I H 2[) Of. fT0.1Y'IllTCH, 1fTO p·a3 

1) IIpoq,, r. M. lllaxyH.fiHIJ;. ~AnkBH,!I.aiJ;H$1 ny'IHH Ha ik.·,ll. nynu. 
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t)~xaHKC j:te.pemt yM.eHhlliHT IIJ,e"~Uf .iiOTKa Ha Re.Ui'IHH)' 0,0!JX'l5 = 

1 .~5 OM. 

C.ttEJn:o BaTe.JILHO, rrpH pa36yxaHKu )(e peea rrpocBeTbl .MemJy Jf.()(j£ta­
M II MolH II.11'3.CTHHaXK M'OffT WBepiUeHHO 31HtpbiBaThtR, tCC.lJlf BeJIK"IJHHa 

~1 nx upocneros 6MJia ne)l;ocrarotrHa. 
fopa3.]1.0 :U.e..lleCOOOp&3Hee, IICXO){II HJ rrpHBC;teHHbiX C006=paJKeHHH. 

yr.'llJali.BaTh IJJ;6JIH B BH)(e rrpeyPOJibHDIX KJ!Jf IIpHMO~fO.lJl:,HhiX BbipeHOH, 

&aR. 81'0 peKOM(:niJWCTeR npo~. r. M. lllaxyun.HIJ,. 
Bon poe 0 BbiQOpe tfJOpMbi II BeJHnHH.bl w.e.!fe.it JiM eel' oo.nwo e 

'IipaKTH':Ie'C'KOe 3HatteHHe, H6o eCJJll IIJ,C·Jill 3altpblBaiOTC.JI, ITO.~Je.MHall 
BO;~a, He H"Iefl BbiXO):{a, HattHHaCT npnB-Oii,I:ITh & pa.3JKIIJK8HIHO rpyBTa 
sa c.reHKaMn .mn:a. Ka.K YiiaJMBuon, nocJie~ee MORteT c.TRTh rrpl1-
.lJI1Hoit CHJibHOfO B03pacTaHH.fl jJ,aBJieHHK Hil CTBHI\If .IHmta, tiTO, B 

cao10 l.rfe·pC)J.b, MOiKeT npnecm1 )l;e{Jiop.Mau,nii JIOTita. B ~eJmx 6op~~o~ 
6hr c r.oyq,.poaueJ:P) rpyHTOBhiX q c1u~ qepes ~e.IH, oco6oHHO B nnr­
ByHai, peKmleH)I.yBTC.H o6H3aTe.iiLHaH 33.ChlflKa 3a tTeBIUI JI<Yrlm C.tOll 
KpyrrH038lJHDCTOrO necKa, TOJIW.liHOIO lie ~leHee 0,15 0,25 ~f. 

B 6eTo-Hnblx n meJie3o6eTOHHhiX .1omax HO]J;aeMHLie BOil.hi nnyc-

&aiOTc.lf B Jioro& 1fepea liJ,eJJH, C.JI,e.~aHHbie B CTeHimx ero B HH)I;e npa 
~myroJILHhiX BLipe-:Jos pa:mepoM 100 lll.M. X 20 MM., par,no..qomeRHbJX n 
llJaxJtarruo.\1 rropn~KI' ra&, &a& S'IO rro&a:muo Ha l{l:n:r. 19a. 

-/DD-. 2WJ-. 
I 

~. I - 1 

1 
"' '--

cfJnr. 19-a 

~3a llOCJie)(HHe ron1r ~Hlfl1 HJUlC 611JI rrpoBeneH aua,1H3 palionr 

Jionws n pauoHax c eypoB1IM rt.nnMatoM. B pe3yJihTaTe anaMI3a Q.HHH 
;1; e:~ e3HJ,JX JI"OpUI' BoeTo'moti Cu6 fl pu H AaJibHei'o BocroKa. 

0cHOBHLIMH npiPiliH3M!I 3TOPo oDCTOH'feJ!brTBa HRJIHIOTIH: 

1) lfa.cran ne~opMa~IfH •roTrwn. 
2) 11aMeHeHite Terr.qonoro pemn~ra :JeM~1rrHoro noJIOTHa. 

1) Cy!II<Po3Het1: Ha3t.maeTcn BLIMLJBaHMe qanu:v; rpyHTa nO'I."()kOM 
ilO}J,3eMH:biX BO,U:. 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



HB.il8H1UI Jte!IJupMal\HA olOTlWB CBHJaHbi c ocnoeHHOCTbiO paloHOI: 

P.CIJIH}Jt Mep3JJ0Thf, B YC·JlOBII.HX IWTOpbiX, B C.BR3H C. npm~e·Cr,a.MH IIJ'I~-
~ 

HIUI rpynTa, '!aCTO llaO.JJIOIJ.aiOTCJI TaK.OTO Jl'(l)J;a KBJieHfni. 

11Hm. E.IeHestnuit ytta3bTBae1'1), trro uy6oKne Jl()TKH ll3 6yra ua. 
J~eMCHTHOM paCTBOpe ~~ ... HeCMOTpH Ha. 3Ha.'fliTe.IIbHI)e yCHJIB·HHe m1-

ropeqHOTD Ce1IeHDH If apMHpOBKy py6KaMII pe·JihCIJ'B, JJ·efKO' pa3)lal:I-
:HIBa.liHCrb Clf.!lalnr, B03HHitaiOIII;HMII npn n:poTeiiaHUll MOp03HOPO npOII,ef .. 
ra, Bbl3biBaiOII~eTO nylfeHUe rpyH'ra•. Ilo ITOBO)ly lfJMeHeHBH T0ITo~10BOro 
pe}KHMa. B SeM.ITHHO'M HfMOTHe KHlK. l\.1JPBI~OB y&a3hiRaeT. narrpRMep2

). 

na. TO. lfTO: 
• 

<< 1. Upu ycTpolkioo 1on..:oB u BhreMKax, npoiiiJ.eHHLix R Mep;{JJO­
re (1:1 patioHax pacnpocrpa-HeHim TaK uashlnaeMoit "Be1moib :Mep3JIOThi), 

) Be.TJPrHBaeTCJI r .. lyDHHa IIpOT<IHBaHHII !11Bp3JO'l'hl IIOJI. )].HOM 11 3a 6()1\0-

lHl~IIf creHKa~m .10TIWB, 'ITo B•leqer K yBe.,;lntremno i\IOIIJ.HOenr ueH­

Te.'lhHOfCI CJIO.R, B ltOTOpOJI, Wlli H3IleCTH()o, npOHCXO)J;JIT BCe Bpe~HLie 

npOL\8CCbJ, CBJI3a11HLIC Cr MOJl-03HhiM IIytieHO:eM l'j}yHTOB II BhlB8T'pHBa 
HHeM ropHbiX uopoii:. Ec.m .'IOTKII HMeror 6oJLIIrne paCX(lJl.LI BOJI.hl, 'JO' 
fiOJ( )J;lW~l Tai~liX .'!OTh'OB, C Te·IJ8Jflle1r BpeMeHlr, MOfyr oopa30BllT.bCll 

CKB03Hhie ra.lJ:IIIUI, 'ITO Hpll O,IeHb IIJlOXOn Hecyu~eif eJIOCOQHOCTH Tn­
,lbiX rpyHTOH )WiKer C03):{aTh yrpa3y il.<lH yCTOfitHIBOCTII OTitoCOB Bbie,t-

u ~ 0 X J\1[ ll HBHTLC·H npii'Il!HOH oopa'30B1HHH Oil <13Helf J( IipyiiHblX CIIJiblBOB )) . 

Hpiraeu;eHHhr-e ~mreplfaJihi rrOT~a;mnam, qro JWTI\II He ~(}I'YT 6MTL 

llpHMeHeHbl B TaKOH il{e Mepe B paHOHaX C cypOBh!M liJlliMilTO~I, 11a1; 
... J:a u;oporax, IlpOXO)I;fllll,HX R OQ!,llJHhiX yc.:JOBIIHX. 

r JIABA l!ETBEPTA51 

KOHCTpyH~MH nepenaAOB M raCHTeneA 3HeprMM npM 
HHX. AttanHJ pa3nM'IHbiX HOHCTPYH~MA nepenaAOB. 

rpaHMI.Ibl npMMeHMMO CTH 

B rJJaBe BTOpoii yiKe yha311Ba.'l0Ch Ha ro, Tiro npu coopyiKeHJIH 
BO)J;OOTBO)I;HhiX !\aHaE, B UiJBBCTHbiX C.JiytiaHX, npHXO)I;HTCU rrpm}eran K 

ynpol'i<nny nepenau;oB u OhiCll.lO'IOKO-B. Ilpu aTDM nepena;~; ~IOiKe'k 
H)leTb KaK O,~Hy CTyiiellb (ormocrynBH1IaThiH), TaR JI HeCKOJibKO CTy­

IIeHeif (~morocTyneH~Iarr,rFt). B 3flBHCHMocnr OT yc.10BHft pa60T11 ue .. 
• 

1) «llpoeknlpOBaHHe H B03Be,D;eHH€ 3eMAHHOrO nOAOTHa B OCOObiX 
YCMBHHX». C60pHHk craTe:A:, CTP. 106, TpaHclkeJI.AOPH3,1l,a'T, 1940 r. 

2) To :lke, CTP. 153, 
31 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



penaRa, paCXOJ~a. H CKOpOCTH npoTeKaiOll~eH BO!lhL H npaKTHKe iiWJie3-
HhiX )J.Op()r ynpa UBilJOT nepena.,~hi c racnTeJIH ~IH aHeprnn npn mu.: n 
6e3 T1\K0Bh!X. 

flpH He&Mhl!IOO BblCOTC CTyiiCHH nepe'H3i(OB, J(OXOilJIUJ,eit ;tO 
o,r) --- l,O Jl'., n nplr :\WJJMX p.acXOJJ.aX (no O,G Mj\.'eK. ) H rK~pOCTH 
BO){bi (~o 2 2,5 M/ceK) nepe-nai,hi o6hPIHO ycrpansa10r 6e3 rac,HreJieH 

aHeprlfH. 
KaiK!lblll pa3: B 3aBHCllMOCTK OT KOHKpeTHblX YCJWBII'H, neooXO)lH-

_'fOCTb B CTiel.VIaJihHhiX l'<.ICUTCJIHX 3Heprl!H OllpeJI:e.!lJlC1Cfl pac.lfe-TO"­
Bc-HKHii nepenan cO'nepmHT s {'eoe c.1el{yrow,1re a.IJe!I('HThi: 
1) Bxo;~.HyiO qaen (BXon). 3) IWAo6o8nyro 'LaCTb (BOiJ.o0011)_ 
2) CTeHKY na)leH!4.H. 4) BhiXOIIHYW lfaCTb (BbiXOJl). 
1. BxonHaH lracrh MomeT OMTh oc.ym.ecTBJieaa JIHoo B BHM B0/1.0-

c.uma. C IUHpOKIIM llOpOf{)M ('t(TO lfall(e BCefO 6hiBaCT B npa.K'I'iHOO .iKP­

.le3HhiX ;-copor (lflur. 19), JrH6o B BB~e BOJlOCJIHBa npaRTHlfeCI~oro npo­
l)uH. Bo)I.'CC.lHB TipaKTHlie­

CKOfO npo-~HJIR MOIKeT Ohl1''f, 

C)l.eJI:l'H K<ll:i. B !JlopMe II]}HUv:-(­
R.IJ'rofO rropora. (~Hr. 3 8 j, 
raE K B ll}opMe ll(e.JieBOTD ne­
pe·na)J,a (tPBr. 39), 'ITO, Brrpo­
'teM, )l,e.n.aeTCH ;J;QBOJihRO pep;~ 

1;0. OniOBHoe Hd3Haqeune 
lfOCJie;UIHX )I.ByX THITOB CO-

" 

cfJHr. 19 

~croHT B WM, lfrOOhi rrpa II3JJit':IHII ne-pe.MeHfwro p,acxo)(a BOJ{hl B Bepx-
Hell 6be~e oOeCIIe 1111Tb !l;OIIyCT9.Mble CY.OpOCTK TelfeHHJI B0;1bl. 

2. CTeHKa naAeHY.iA CDopyJtcaerrcfl ITO O~HO~y II:I l'Jl£'.li.YEO!JlHX TKIIOB: 

1) B-epnma.'II>Haa ( q,nJ'. 33). 
2) HaKJJllHHaJI ( <ftHr. 27). 
3) EpliBoMmelluaa (tiJ'Hr. 28). 
4) C·ryueHlfaroJ:I $opMhi ( $HJ'. 2~l). 
Hauoo.H~e 'IaCT'O npnMeHRIOrc.a rrepBLie /l.Ba Tuna creHoK naT(eHHH_ 

Hpu 6o.H,won Bhicore naiienurr JIOBI)JihHO qac~o ycTpaHHaiOT cry-
neaiiaT)'IO tjloptwy CT8HOK H TOf)'(a Ta!'aie nepena)I.W H33LIRa.ffi1' MHOfO­

c,ryrreHlfaThiMII. IlpH a'IO~I oOhl'lHO MHOHlCTyneH'lUThie nepen.a)lh£ yeT-
,., t.:; - ,_, ---

patiBa.IDT C. BOI{OOOIIIIMMH <:TeHiia)tll Ha Bh!XO;Ie Il3 BI)JIOOOH'flbiX tiacteH 

Kam;~;oli cryrreuu R-111 preHLmeHHH HJIHHhl cTyneJrH. B TaliOM CJiflae 

MHiJNJCT)'flelPJaTbi8 neperrai~hl HOCHT HJ3BaJIJfe KOJIO:(f'3Hb!X
1
). 

-------------
1) M. ,ll;. 'iepToycos <<Cneu;HaJ.bHbiH kypc m~paBAHkH». 
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3. Boto6oMHBA '13CTb yctpanllaeTea .:utoo r.ila,1IIOH, .unio meprno-
RaTHn no O)J.HOMY U:3 CJle;I,yiO~ltX THHf}R ycH;H'HHOH UII'pOXOBaTOC'fll: 

a) pe6paewe ilHO ( 4Jur. 23); 
o) 6noHHMe rnam~JI (lfliHr. 24); 
ll) :JyOhH (tfJHr. 25); 
d) Ka\IHH1 BTOII.:'If'HHhie B 08TOHHOe HHO ( tPHl'. 26 ) .. 
KoHerp~ 1\TliiHIOe o~op:ueHHe HOiJ.o6oi!uclt 1tacTH 1 ran: iKe· h:a.t-: 
~ ~ 

IIO•q:OOHOr OIIHCaHIIe 1\0HCTPY'O(IUI neex IIpOllliX il.lC)[f'HTOB nepena)ra. 
pace lfO'!'pi.'HO )a~Ihrne. 

4. 8b!XOJ(H311 I.IRCTb ~IOi!ieT OhfTf, C~J:e,mHa JlO OlHI.iJJY lf3. C.1e;IyHJ­

IUH\ THIIO'H: 
a) HUJKHHH 6r,e-lfl RaJiaBLI JI,B,HICTC.H rrerroepeJ,CTEI:'HHbBl IIjJ·I}~Q.j[-

ii\eHHe){ RoRo6oi1Holt 1WCTH nepenaua1 6eJ yc'IportcTna 1..:armx-.1H6o 
mei~Ha.'IhHhiX l>OHC.T})yJu(nii racnTeJieif aneprmr (lflur. 30); 

o) l:lbfXOUHa H llaCTI> HBJI a eTCH BO)l. OCJUBO)I C nmpol:JL\1 l!Oporo\r. 

HHa'Ie roRopH 1 npn rrepena.ne y{)TpaliB<WTl'ff racrne~u. :mepruu B BH!le 
B0)(060HHOf0 1\0JO)I,l.J,a (~JH. 19). 

H) B11rxo;~,naH 1WC.Tf, HB.JI.fleTCH Bonoe:.umo,u 
J:.H. H'Ha're roEop.H1 rrplf rrepe- -- --......._ 
rrane ynpaHP.aena r.acM"re.rn, 
BHI'pnnr B mue BORo6oifHoi·r 
c Tem:w ( lflrrr. 2 0 ). 

Kpo)rr roro, Ha Rhrxoue 
~ 

11:1 11epenana ~wry-r Obm, 

cne.mHbi racHTe.~lf ;mepruu 
r.rreuua.rrhHoro Tuna· 

• 

cfl m. 20 

I) facHH~Jtr, ::mr. prn u li1 011 JJU'Ia (A. Sc h o k l i tsc h). ( ~Hr· 2 I ). 
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PMtllOTpKll Teuepr. 
~WHCTpJKTHB'Hhle OC.O 
11eJIH(lvTH B ycTpi)JiCTBe 
neperraJ{oB If rac·ltre­
.'left 9HepniR IIJlK· HHL 

,UJ!H ycTpoitcTBa ne· 
pena:rr;os 11 racnreJie8 
.ancprBH npu HHX np!l-_ 
MEHHIOTCH CaMble pa:J-

JI IPlllhie MaTepHaJJhl' 
:repeBo, oyTOBhiii IW • 
Menb, 6eTOH R meJ:e .. 
300fl:'MH. 

ci>Hr. 22 

1. Aepe-aRHHble nepenant.t. 

L11en,yeT ocMeTIUb. 
•rro nep~B.IIHHLie nepe­
na}lhr R nparrrmw iKe 
Jie31lhiX ;:I.Opor npu)fe-
HIIIO'I'rJI tpaBHUTCJibiiO 

pe;:~, rw. Boa ~IOJKHDoC n 
HX llplOteHeHRH o6yc­
JiaB.JIRnaema npe,K)le 
1-\CCro cpal:tHUTeJI1llOM 
u e A o .11. r o. EeJI 110 r;ThiO. 

·ro.!lhl\.0 B yc.JIOBllaK. IIO­

C'r()HHJIO Teltym.eti BO· 

~11r. 24 
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'tIff. 25 

ff-:71./f'H(,!IJ 

/,:,J-ll. 

lhl OHH MoryT coxpa.HJl'fhC.II ooJiee rrp()JJ:O.iDKHT8.i1bHOe npeMH. BxoJ{Haa 
-,ac.Tb p,epe:runmoro ueperra)J:a ~()JIJEH.a fihiTb yKpenJiena rrpoTKB pa.sMbl· 

B3 JI.BOHHhiM IUH O;t,liHOlJHhiM MO~emreM Ha IIpDT.HJKeHllH 2 4 M. fJilliB­
neHrneit oco6eHHOCTbiO KO:HC1pJED,DH JJ:epeBHHHhlX nepena:.rr.os HBJISieTc H 

~r I'TJ)OitCTBO !'TCHI\H rra;J;eml.ll H BO)J;OOOitHOit TJaCTll ( q.J1IOT6eTa). 
0T~I~a rra!{€HIUI B J(epe-

• , BHHHMX rrepenau;ax OOhiTJHO 
• f I 4t 

• • , .. • •· • .. , ' o6paayeTC.H pHJKeBhlMU HIII.l1-
• ·, • ~ • .. , 

4 
•': r:. •. • 1 KaMH (lfJHr. 30), 3allOJIH8H· 

• ' HLJ\111 JfU.60 KaMHeM> JIH60 
cllir. 26 r.nmo6eroHo-M 1). 

• 
I 

Ilp"HMeuenue UIUibT p, 1lRC10 M EH~e )I.Ml YKdJaHHbiX l{e.leM He ve­
A'OMeiUyeTCJJ, a6o sn:Moit npH 3a1tlep~aHliH r~uura nyl!IITCH, "liTO rrpnso­
;.HT s paccirpoilcTBO p.a.meEbie s~HKH. Ec..m pHJKU aanO.lJHHIOl'CJI Kaitl­

:He;M, TO CTeHKH nepBhlX JJ:I)JIJitHhl nMeTb KpjiLHbie II.\eJIH (3 5 CM. ). 
1fT06hl o6ecne•HITb CBOOOJtHOe II 6niC1'pOe BhiTeiW.HIIe HGJJ:hl IIJ p.llata. 
fuaMe·phi pHmeit, B l{CJUIX no.ilylfeHHR ycTOH'IIIBOOTil IIOCJlC)J.HliX, DO 
JiaHHhlM MHOro.leTHeJi npaKTI1RH l'K)I;p()IeXHil'Iet KHX coopy.meHIIH, 06hl'l· 

HO IIpHHRMaiO'l'.CH TaKH.\IH, 'IIOQhl HHlplfHR pama p.1BHR·JiaCb ero Bhl.CO­

T~. 0)I;Harco r~aiK)I,hJH p-as Bhiuop paJM:e poE pHma IJ;O.amen 6LITb npooo 
peu paDtfeToM. 

4lJIIOT6eT Mmfi.eT 6Lrrb Bhlno.1HeH .llH5o JI-3 JmMeHHotr Haopoct\.11, 
130&j}biTOif ;J;npeWIHHhlM llOJIOX Ha CBaJiX, md)o Ji3 I'JIHH06eroHHOH fiO­

•ymK11, IIOKphiTOit raKII'H n'e no.TOM· Tomt(RHa no)l,ynnm H paceTaHOB-

I) rlt.KH06eTOBOM Ha3laiB81lT cMeCh rAH·Hbl C IIe<!kOM, B kOT()p01t 
•~eta co,II.epJkK'l'CR B npe,11.e1t.ax 7-15 npoQ. 

3i 
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'"' Ka l~.BaH flO;{ )l;e peBHHHhl~i !10.110:\1 ycTaHaB.iiHBi:IIOl'CJJ paC'leTOM. 
,. '" C.JTyttaRX: KfJr)J:a rpyHT OCHOE3HHJJ He ll03ROMleT 3aotmKy CBaH~ 

~ 

BTex: 
~Jl!OT 

DOT HlfOf)l;i.l OCyTUeCTB.llUOT H3 cepllfl pHilieP,h[X ll~lfKOTl, HOC1'aB.1IeH-

HLIX pHIJOM ORHH 3a )l;pyrrnL 

)~JIJJ TOrD. 1l'I'06hl npe)l;yrrp€)1;11Tf, ~H.fii:,Tpa IVHO B'OJJ,bl 113 BepXHero 

6 he ~a B rpyHT non pHiK€Bhfl~ Jllli,MKH ( CT€HKH rl a )I;€ H HJJ) l'T ~.ilOT-
6eT, a Ta Kili e B KOHl~€ ~.IT IOT60T3 )l;,OJliiOfhl 6blTJ, 11pJO!JJThl en € l~Jta;ll,-
1-fhl€ ~lephl. H6o QJHJtbrpy~Jtll,aJJ Bo)l;a ~wm:er JTpn BeCTJf K nucreneHHO)ty 

BhiMhfBii.HIHO l'.UlH06e'rt)J{a l~.aK M3 pHiKeBf,IX JJ~J.I.KOB, TaK H H3 IlO)I.yW­

KH rfl•lRYI'OeTa, lfTO B CBOIO ottepeJJ.J. MOiite1' IIpHB€CTII K )l;el{lopMa~lHf 
conpptieHJm. K 'Jl.tr JIY cnetv1a.1hHhiX Mep rrpoTim ~ltHhTpat~ml BMhl 

KaK c 6oKy pH;if\~Hhrx R~HKOB: raK 11 nou wnm 1\lOI'Y'f 6brrr. nploieHe-

1-fhr, JtanpnMep, WITYHTOBMe CTeHKH (~ll.r. 30), ycTaHOB:IeHHble KaK B 
npe)l;e.~ax: nepenail,a, raK H BHe eL'O B BH)l;e 6oKOBMX KphrJJ£>€B (JWt 
npe)l;OTHpatl,\NHIH I~U.H>rpai\HH ('UOtl:y). 

ftJJO.\Ie WIT~ HTOBf,JX CTeH )l;.UI ----... 

6opbohl e ,pa.ru.rpa~ueli npimeHJJIOl' --.... 

TaKiKC II JlpyrHe M€p11, KOTOpF.Ie 1Ja~ 

IUP yrrorpe6Muorca nJm nepena)J;aX 

113 KaMHll, 6eTOH , iKe.!le3o6eTOH<l. 

,..,,{': 

flo.rroMy YIX OITHCaHHe C)l;e.13HO H ct>Br 29 
pa3)l;e.w, orHoclltll,eMca K rrepenanaM 113 aTin noc.rie)l;Hnx MaTepHa.;loB. 

B KaqeeTBe npHMepa )l;epemnmoro neperra)l;a MOiUHO yKasan na KuHcr­

pyitQHJo, 3anpoeKrnpoRannyro R cpe)l;He:H A3mr Ha apMKe R'aWKiU)l;aJ~'} 
(1j1Hr. 30). 

1
) MuxaH:A.oB K. A. «HpoekToposaHue nppnranHOHHbiX coopyxe­

HHH». AeBH !1. M. <<I'W~·PiCTexH'H'-IeckKe cc·apylk.eliHH», 
J(i 
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I 

~ 

v 

cfl11r. 30 

Ha cr-p. 32 yl\.a3biBaJHICb rpaHHU.bl npHMeHHMOC!I'U nepena;J;O'H ue3 
cne[\Ha,qbHr.rx racnre.ileii 9HeprHI:I npu Hux. IIpnlleJI.e.HHhiH npaMep ;1e­
peBSIHHoro nepena11.a li.0·1meu yaoB,qerRopan, 3THM rpamnvnt 11 pm .. e­
lHOWCTH. 

2. K3MeH·Hble, 6erottHble " HCeneaooeTOHHble nepenQbl 
l'i.aK yJKe y Ka3hiBaJIOCh s npa1n·m~e, IIWJI. ;J,op. 'Iamc scero HpJ!-

~PHHIOT /{.~H ycrpOitCTBa nepena)J,OB 6yTOBbiH 1\~\leHh, fieTOH H peMie 
lliB.lle30fiBTOH. (IlocJiell,Hee o6'He.HlHl11CJI 3HatJIITeJILHOH 1J.OpOPOBH3-

HOif il\eJie3o6eroHHhiX IWH.ctpyKL\niL HaH50o~lhmee npH.MeHeHne me.iJe-
3o6croHHbie 1\QHerpyRIVlH f1I!JpO'TeXHH'IeCKl!X ycrpOHCTB TIO.IIY1fiMH B 
,\ M epHite). 

IlpH ILaJIH'IHH YIItlMUH<llOJ..UHXM )"CJIOBHit (~Tp. 32) uepellaJI.bi )~e­
JialOT 6e3 ra.CHTMeii 9HeprHH. 

0CH{)BHhl'8 oco6eHHOCTH npoeKTHpOBaHHH TJI\01'0 pO)la nepenali,OB 
C IKili.HTc.SI K cJie)(yiOIU eMy. 

CTeHKa naneHH'll 'Ia ll\e :scero :le.Jiae·rca H3 6yTO:soR K.'lali.&H nJI 
~3 6eroHa. llpH 9'NM U.8JieOOOOpa3HOO ){e.JiaTb ee :BepTH!Ca.JibHOH. fc,T­
poJtcTBO GTeH KH IIO ItpHBOit ( lfi.Rr. 2 8) n pirBOli.HT K fBeJH'IeHHlO CKO" 
pOCTJ' li.R'fll'K.eHH.R BO~hll 'ITO S C·BOIO ()qepe)II~ llpKOO)l,HT fi. 00.11ee 6MCT-
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pou:y paaMhlBJ Ko~IarU<.H. Ran: no,~IaraeT U3BeCTHhiH cneu,Ha~Hl.CT .Jl. Bep­
·~~d1), )laJKe MaJJOe ROJHfliBCTBO :SO)J;IJ, CTeltaJl fi{) C.TeHite, DOCTe­
lleRHO BLimeJia,_HBaeT p3C.TB(}p. IIOOTO My rrpen;JiaraeTCJI B KORJ~e HO)I.­
MJVI~ero pyc .. lla (Bepxnero 6Leq,a) )J.eJiaTL KapBirn (¢mr. 31). Ea3H­
f'YHC.f. na npHueneHBhiX .coo6paJKBHH.Hx, c.Jieayer noJiaraTL, IJTO npoeli-

1'TIP:YMhle UHOI'-)la Ha!iJJOHHhle CTl'HitH na,ellll.H He panHOHa.JihHhl. 

«<lnr. 31 $Hr. 32 

B iiTOH CRH~H C~J el(.y eT OTMeTIJTb~ 11TO B IIpaKTIIKB nocrpotfi~H ne­
pena~OB B lfH)l;.HH2) (IIeHI{JKa6CKHJt TIIII nepenaJJ,a) npHMeHHe'roH TQT 
JKe I\apnn:j B Mecre corrp.lnKeHHJI oxo;:m H cTeHrtu na;~:enua. Tf).llbKO 
:nmty Ka.pHn3y B IT.1JaHe rrpHJ:ana «Jlo In1a noJiyOI\PYJKJIOCTn ( ~nr. 32): 
Y CTpOHCTBO Ta.K.OJ'O KapHIIBa 8 lfH)lHtiCKHX rrepeJia)(aX npeC.TeJLYUT u,e:Ih 

paccenHRH ~rrepr1m BOJJ:DI, na)lammeli R nHne Beepoo6pa3rroro nOTOKa. 
I[OBOJU,.HO 'laC'fO creHI\a rraJLeHIIJI :lar.11y6.11!IeTCH HIJ/Ke BOJI.ODOMHOA 

• 

'!aCT II ( lfJ.norueTa). Ilp» ::ITO't 'tacn. :noti cieHI~ll. Jiemam.eu nnme 
tfiJIIOT6e'I;L namBa)()r :;yooM-yrrOJlOM uJm mnopon. YCTpoiicTBo TaKn:-< 

nmop JIBJIHelf,H Meporrpum·neM, ne n:ouyCJmmru;nM ~IUbTpau.nro BO!lht 

ITO~ tfiJTIDTOeT (~nr 33). U.rrH TOro, 'fTOObi He 0hiJ10 tfiii.U1pal_lHH BOnhr 

COO"KY lliiiOj)bi HMeiOT CBOe npon(UJI\.f'HIIe B IUaHe R BTOe 601\0-· 
Bhi\ rrphr.rrheH ( qmr 34). 

llpu HaJIWIHII ChlllY'UlX rpyHTOB (neCI\11) UJIH UHblX rpyHTOB. no,. 
r:aJIH'flleM IIO Jle~fllh!X Hf.t;(, BCTp8 1faiOTC II sarpyJI,HeHHH 110 Bblf\aOLJ BaBHIO 

Tpanmr H J:.~H :1ar\.1a){I\H :~y6a- yrropa ( MHor:r.a urpa10ru;e l'O po.u tflyniia­
MPHTa c.temm naneHun). B .:nux c.1y11anx pei:mreB;ryeTca ycrpoitcTBo 

•) A. SepHa~kKH «,ll;e~OPMS..UHK 3e.MII.H•HOro noAOTHa J! 6opc.6a e. 
HKHH J$K IIOCTpoiike H 9kCIIII.YaTa~:~I-H Jke11.e~HblX ,llOJ)Or». 

2) "rli;D;poTexHK"tfeckKe coopylkewt~.R~> i1. H. .J\.eBK. 

(Parl<ez Llle /.onirol rf water , ~ p. 716 , 
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umyHTU.I::Ih!X CTeliOK, KOTOp·hle O,II;HOBpeMeHHV (~aK ytta:.~blsaJOCb) 
liYT enoto6cTBOBaTh YMf HLlllemnn ¢ H.u·rpal~Mlf BOJI:hl'. 

I 
1-· 

' 
I • 

·•• --- .&. ··- - To •• ---.. .. --c 0 

0~ 

-·- ---

G 

«<»Hr. 33 

~0 
0 

00 
0 0 

oo 0 
oo 

DOO 
00 

" 

• 
Q\ 

• 

~A:~n1 np11 OHyTt·TBllJI ~·ha3aHHbiX yCJlOBHii B yerpaAcTBe wrryH-.. 
'roBhlX C·TeHO!t HeT HeOOXOi{UMOCTll1 TO R l(eJIHX yMeHbllleHJHI 
1!'HJI.b'rpau;nu c ::~anuefi cTopoHhi nenoK naaenun ( tjlnr 34) ynpiDt-
B3JUT Tal\ Ha:~hiBae~lb!e IIOHypLI. JlOHfpbl npeQCTaBJIHIOT r.o.5ofi HOllO 

HenponnQaeMyKl aa5nrmy (rpeyro.1hHOro .IJJII£ rparreu;oHJla.n)aoro IJ'Iep-
. TaHIIH ), BhiiT·C•1HeHHy10 lf3 M.HTOH Ii.nlf TpaMOOBilUHOH LHIHbf. 

B IWHu;e BOJJ:o6oi1Hofi 'iaUH rrepena~a TiH~iKe ueooxo;ut.Mo npeay­
CMorpeTb Mephl y?YreHbJ11€HHJI I}HBbTpau;nn BO}(IJ. lJalll,e »r~ero B t;OHu;e 
1t~.liOT60T ycTpaHBaiOT ay6-yrrop (IJIHr. 34), pa6{)Ty ItOToporo ycuu:·· 
~a10r pHcoep~o~. Pnc6ep)ta npe,l!;craBJJ.He-T co6oro KaJteHHYIO OTChiTih 
( r-peyi'DJihHQifO H.iHI Tp1ll€QOU)a~JhH'Oro O'le pTaHlUI ), HMeiO.LQYIO Ha~·ma­
'IeHne npi:"Till'fCTBOBCITb pa:n!bfB.Y rpyH'ra aa HbiXO)IO•M n~~ COI}pyJKeHM-!1.. 

3~ 
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1.34 

¢Hr. 34-6 

IWHr:rpyi~L\HH rfl.rll0r6era He ouwJaercu 6oJthWHM pnuoo6paalle .... 
EcJtl nepena;~. ycrauoBJieH ua OOJI.OTOKe, )l,encuyiO~eM o.rpaHHtteHHoe 
Bpe'MR rO!{a, H CIWpOCTH BO~hl B BepXHCM 6bei)e HeJHa'lfHTeJbHhl (JJ.O 
I.:J 2,0 M/ceit. ), 1'0 B ~eJIHX yJJ;eiiieBJieHH.H ~OHCTpj&f\HH titJIIm6eT 
Bhfii(}JIHSII<n' B Blf~C )(BO~HOit MOCTOBOit Ha MXY (¢Mr. 33) HJIII Ha !I.}JY­
rol ynpyrol no;rcruKe (c~rorp. crp. 14). HpH ntopoc.Tnx 6oJthme 

.(1 
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q>nr. 3~ l'i 

J 1\a:!aHHhlX, ~JIIOTOBT il,eJla.IDT JIH60 Hil 6yTOBOR K.llaJ];liU ( tJiur. 35 ), .IH60 
H'(t 6erOHil (r~nr. 34 ). F:c.TIH ~1e-cnn.re yc.lOBlfH IT0 1Je:My-.'rn6o 3aTpy;1Hn-

. '· • 

· .. -. ' 

t1.SD 

rf»Pr. 35 

I . . j-• ,.,.., • ._ I . ,, .. , ....... 
' 
• 

' 

J(l'l' ycrpofiCTBO !flJ!KJT6eTa JliJ 6yTOEOll li.13UI\H H•IH 6eTOH3, TO, ITJU16e­
raa I\. ,nsoi1Ho~y IIJJII rponao~ry Mo~eHHIO, ¢mor6er ycH.1HBalnT e me 
OTChinKOH p,uc6epMLI, NaR 9TO nmta3aHo Ha ~ur. 36. 

CJie~~:yeT yqecr1, 'ITo It ycTpf}itCTBY I)Jiro:roe.Ta s BHi!.e MO~ro1.mit 
llj)R6eraiOr llHOOt.a IIpR He06XO)J.ItMOC'Ill ITOBhiCHTb UJepOXOB3TOC'lh BO· 

t.o6oitHo~ 'Ianu. Ec,,qn npi aTOM creaKy rra;.~,eHHH Rh!no~HIHIOT Jn JJ.PY­
roro Ma.TepuaJia ( u.anpirMep fir:roHa ), peitoMeH~)·ercn M8JK.W tP~IIOT6e­
TOI H C'l'eHr:on ll3JI8HJJH yrTj)<1iiB3Tl> reMrrepaiy pHt.Je lllRbL !Ue.JIH llOTO-
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e 

ct>Hr. 3t> 

phiX :J3.IIO~JHHIOTCH acl}tajlbTO~ (~Hr. 37). 
UIBOB JlOJDKBa 6h1Tb Ha:ma 'Ielfa paC·"'eTOM. 
rrpHBrtJ{H.IIaer. na ClrJ). 23. 

• 

' C-8 1 

¢ur. 37 

IJIHpMHa 
MeTO;tHR.a 

Te~rrep.aTypHhU 

TaKONl par.lfeTa 

2.Q 

llplud.epvM uau6o.1ee nponoti. H qacTo yrro-Ipe6are.JLHOit .H :m:.-R .. 
npaitT.Hlte ltOlWTpjltl.\Jn\ Uepenana COOTBeTGTBeBRO pacC!tJ.OTpeHHLIM rpa­
llH~aM IIpJBleHHMO ~TH HBJI.H flHH IWHCTpy KIVIJI, npHBeJ{eHHa..H Ha ~ffr 
n. ~.llliHa Bop;o6ot:l.HOH qacru liOiKeT, B yna.3aHHbiX YC•lOBIUIX pa60ThL 

tto..:Ie6anca B npe)l.eJax OT 2-x il.O 4-x Merrpc.B. 3a BGJJ.o6oitnoit qacTJ,JO 
(ieKOMeH~yeTCH !J,CJiaTO ynpeJI,JICHUe pyc.;la (B ;{ali HOM CJJy-qa e Oji;U · 

IIQIJ.Ha.H ~WC·TOBaH) Ha npOTHJKeHHii He M£lHhllieM jJ;JUIHhi BO/l060ftHOff 
'!aCTH. Bo ECHI\OM CJly11ae CJ1enyeT BCerJ(tl, Ha OCHOHe rnapaHJI11JCC.KO­
I'I) p<tC 1IeTa, BhlflCHIHh BeJifltiiiHY CIWpOCTll Te'IeHU.H If, TCl-ltHM oopa30M. 

l!a'3HMHTh rrpornmeuue yKperiJreuuoro yq&cTr,a1 
). 

l(JIH llQHIUKeHUH CK.OpOC.Tif Hl BLIXop;e (B IWHL(e BO/lOMHHUit !Ja-
ITH) MOiKHO rrpn6erHyTh K. IIOC1't'II£'HHOMy ymHpCHlllO B0jJ;[)60llHOil. IJ~J 
l'ilf B IIJiarre. 

3ro MepoiipUHTl113- ri03BO.lJHT CIJH3llTh CTOHMOeTh He06XOji;MMhiX. 

Y Jq>enH're.JihHblX pa6or 3a BOp;.ooonH(Jil 'IaCThJO nepemma. 
1) Cu. 'lac'rb 1!-TOP'fJO nacTOR~eA kHxrx. 

13 
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Ecn BMCOTa nepenaJJ;a npe:shJlllaeT :l,O )(., pacxo.n; HOJJ:hl 6oJ11>111e 
0,6 M31cer.;., a ciwpocTE> ROJJ:hl fiOJie·e 2-x Mjce1c npu rreperra.n;.e cJie­
.n;yer ycTpaHnaTh racHTC~Ih JHepran. Pa3yMeeTrH, B Kam!LO~I oTJr;eJJhHOII 
c,~yqa.e ero ne·o6xo}J;nMocTh, a Taiiifie pa3Mephr .n;o,1JiKHhl Ohln. npoBepe­
Hhr pac 1IeTOM. 

B .IKe.'le:nwil,opoii·awfi Hpar.:nn.;e wtH6o.'!ee ynoTpe6nTenHhDm HB­
-~JIWrrr.R ~Ha BH;J;a racm e.Jie~ :meprnu: B{)J{OOOHHhlU JW.~O)l;PJ.\ If BO!l0-
6ofilla.R cTemta. Boo6nv• me f{)BOpJI, notJtH Rce uaBeCTHhre Tlfllt.I ra-

~ ~ 

nrreJieH :mepl'Hlf Taiotte uaxo;OIT ceoe npu~leHeune R ITY'IeBhiX r.M;tpo-
TCXHH1!etJ\IIX ycrpo itcTBax. Ka I\@ hi IKe oeo6eHHocrn rrpltMeHaiOmHxcH 
THllOJJ I'ClCit'Ie<1CH, H'X epaBHHTC.'IhHLie ilOC.TOllliCTBa II HeJ];OCTa'IKH·~ 

II pH ycTpOHCTBe BOR060UHbiX CTeHOl~ (~'Mr. 34) C KOpOCTI:. Ha Bhl­

'XOile ECCI';J:a 6y ~eT 60.:lhllie, '!C-"1 llpR ycTpOHCTBe B0~060HIIhiX JiO.:tOJJ: 
:~ell, Tali Kar.; B ne}JE-lm cJiy1raP Bo;r;e npnro;r,urcn ncpeJUIB3ThCH '!ep-e3 

l' , 6 , nopor. < Ka:laHHOe OOCT{JJITe .• 1LC'TBO npnOOJ];H'I' 1\ HeO XO)liiMOCTll 11pnoe-
ra'Th E 6oJiee Ce·phe:~HLIM yKpeiiJH1HHHM pyc.~a 3a RblXO~O)f (B C.ijylJae 
y:Tpoli~'TBa ROJJ:U6fHlHhlX f'TCHDK). 

Ha;;. BOl06ot:i.HoH lJaCThiO uepena;ta (1;a~: 1tp11 Ha.lHlJHB BOJJ;,o6oJi 
HO!O JW.IOJU,a. Tal~ If RO!I.060HIIOH C'l'e.HKlf) BCei'Ja HMeCTCII C;IOH BO)lhl. 
Ha~lH1IHe :nDA. non:aHoii ao.n;ynnm CMHI"!aeT yJlap11 na){:aiOil.lHX erp-yH 
BO.J:bl H, TaKitM o6pa30M, B H;JHCCTHOH Mepbl IIpCJI.OXpaHSfCT ~ • .n<H6CT OT 
6ucrporo J>a3pymeH!lll. Ec~JHI aTy Bo.ny craBHTh na 3HMy, TO oHa: Ja· 
"ep-JaJJ, MOlKCT npHB€C1'H I~ nelj}opMaU,I1li COOJ>yJReHIHI. 1JTQ6bl HJ6ejKa'H 

roro HOt.'IeJJ:l!CI'O fiB.,Te-HIIH, npe.n;ycMOipCHO CJICiJ.YlOili,Ce ycTpOHf·TBO B 
BfjJJ:OUOitHhlX. CTCHKUX. Ha ypoBHe lfiJliOruera BOl,OOOitHill! CT€HKa HMeeT 
HecKo .. 1LLW oTB~pcruh, ooLPIRo 3aKpbiTLIX cHeU.H3-11HLIMH npo6RaMH. 
OceHhlO nepe;~; 3aMO_pt}3Ha.'ti:K aTII npo61m BhlRUMaiO'DCH u no,1a CBo6on.Ho 
tbiT~Kaer B pycJio Ja nonooiia.oii c.TeHitoii. 3-roro He.Jihsa c)J;e­
.taTb npH jCTpOifCTBC BO){OOOihihiX &OJIOJJ:D,e'B, 'ITO BldTe&aeT H3 Heno­
rpe)l;CTBBRHO.rO plWCMOTpeHHH KOHC.TpYKIJ,.HH TaltoBJJIX. 

Y &a.Sa.HHOe o6CTOSITeUC1'BO JJBJI.HeTCfl npCH?d.yi.QeeTBOM BO;J;OOHftHhl' 

crenoK. OJJiaKo, JJ.JI.R roro, 1J'To6hr us6ema.Th orracnoro n.eneTBH.ff :1a­
MC.p-3aiOJ.qeit 80){1,1 B BO)J,OUOi!HhlX IWJIOJJ;,J.\aX CTeHitU HOC.lE!J.HHX ae­
.l:l·Kn' HaKJfQHHbiMll. IlpH 'HCM :mMepJaiOUJ,aH BO)I.a HeCitOJih1\.0 npHHOJJ:­
JIHM.eTC.H (yBeJIHqHBaJICh B o6'eMe), He DpHBO){H RK K &aH.HM' JJ:·elflop­
Ml\~ISI. 

TaKHM ofipaaoM R u.e.iHHl c..JeaycT OT)I.an. npe;~,noqTeHae ooao6oii­
• biM K'OJO)J,D;iliJI. 

llpHvepi)M rrep~na~ c rac.HTe.JHlM ooeprn a FlH!Ie BO.:li)()oluil~ 
·H 
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C.TeHl\U MDiKer CJYitlH'fb 1\0HCTpyKI..I,Hil, 110I(a3aHHaH Ha ~Ill' 34:l l\oH­

crpyK~lm rrepenaJI.a c racHT£\ijeM :meprHH B r,u:~,e lHI;\06oiinor() KOJoJI.~ 
ua. rroK3.3aHa na ~nr. 51. 

B rex CJiylfallx, hOI'l.a. pacxo;~; BO)I.bf B nepXHC~I or.e~c ,\leH.HeTCii 

If ~o~KeT OhiTh :~teHI·.rne pac'te'I'HOro, neo5xoi{mto npHHiuta'fb Mepbl npH 
1! poe KTH po san 1m rwncrpymout na nepe na.;{e n ponm BfJ"3:MOMHOl'o soa­
paCT<lHUH C.KOpOCTU Te'leHIUI BOJbl (B CBH3H y~eHbllJeHHe!ll paeXOJI.a 
1ipOTHB paclfeTHoro). O;umM HJ Bo:nwa:.HJJX BapHaHTOB r;:oHc rpp:r~H fL 

1wropaa no::mo.mer nenwJihi\O IHJHntKarL Ch:opocn B BepxueM ohe(j,e-
B yKa3aHHhiX ycJHJBHHX, MO:II~eT 5h!Th ycrpOHCTBO BXOJI.HOti 'laC l'll B Blf-

;1e BOI(OC.IlJIBa npat{Tlf1IeCKOfO rrpO~II.lli ( C IIpHITOJI.HHTbfM HOpOI'OM ). 
~JH' 38. 

~~~T,-:-_; 

J.~ ----

B rrx iKe 
JI.a (R BepxHe'f 

• --
-- • -

' . () 

' 

I 

~i1r. 3B 

I~eJIHX pel'YJIHpOB3HifH CKOpOCTif Te 1IeHUH liOJI.bl 
ohe~e) HHOrJI.a rrpoeKTHpvmr TaK naar,maem,re 

0 . . 

i 
I 

r1' '' r. 39 
'1.111 

-------
1) J.1'3 llpoot·kTOB «COl03TpaHCJlpOekTa». 

' • 

'i .BXO 
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Bbl"t~ n.ape.lla;l.bl. llpKMepDM. KOiiC.TpyKD,HH TaKOI'I} THII.a MOJKeT c.JymHTE. 

npu1ea-eHHaS1 s rrpaKT~Ke HeKOTDpwx liVJJ:. JIHHHit Cpennoii A:JKH (JIH 
llHH Ap-ltym-B&rK, tftar. 39). RaK BBJI.IJO aa 'It\pT&ma, £(}]{& BROOJep. 
raR'IDSI. BHJf:J 'Iepc.l ~eJH\ooe OTBepDTJie, o5pa9'01l'annoe noporoM ne­
pr.nal(a H CTICli,H3.11b1lbiM III,HTOM, yKpenJieHHhiM Ha 3aaHKe-pecHHOii pa.Me. 

PeryJ.HponaHKe BhiC.OTLJ me;m nponaBOii.HTrH ny-rex orrycKa.HHJI 
tt.Uf fiO;rHR1'HSI mHTil. 

r .nABA n5ITA5l 

HOIICTPYHQIIH tiltiCTpOTOHOB II raCMTenei iHepriiM 

npll HIIX. AHanM3 paanM'IHbiX HOHCTPYHI.IIIii 61tiCTpO .. 

TOHOB. rpaHMqW npMMeHIIMOCTII 

fiLrcTpoTOim Ta'I~ iKe, Kai\. nepeiiaJlbl, JIBJlHIOTCH OJlHIDt H3 THITOB 

conpnmemm neiJxHero If HIDKHero 6he~os Earwro-.11!6() BO.lOTO !\.a. 

B mJtpaunme 6hleTpOTOIWM npJIHHTO naaLIBaTI. cpaEHHre.IhHO Ko-
po•rttHit KaHaJ, o6:ra;~;aiOII.(1til 60.:rh1Iltnl yuoHO)f JtHa (Bo ncfllW)l CJfy-

'fa.e 6o.11:r:.me K'pliTH'IecKoro ) 1
• 

R PJI;W c.ilylffieB 6w{'rpoT(}l~H Moryr JIBHTL ca 6o.we aitOHO~HPUihiM 
TMno~ c.onpnmeHitR 6beqwB, •reM nepena;u,I, Tal(. I~K. KOHCTPYKIJ,MJl 6hl· 

, 
C:TpO'IOitOR npo Jll,(l H He rpeoye'I C.OO pymeHHH !l.OpOTODTOHI.l.{UX IIO)lllOp-

:fthU.: cTeHoK, 1:\0TOphle HeHs6eacHhl B nepenaJI:a.x. ItpoMe roro, He Tpe-
6ye-rca CTOJh 60JiblllHX 3eM.TJJIHlliX pa60T, 1\aK npH ~C1'pOHCTBP ncp-erra 
101: (B CBJI:JM C COOpyJJ\CHHe't IlO)lnOpllhlX CiT€1!01\.). 

O;{Hairo n Kam)lOM OTJleJihHOM CJry'Iae Bhil'OJJ.Hoc·Tt. npHMeHeHHJI 
6I.IC1'p0T0l\I)B, IIO cpaBHeiiHIO Ci nepe1IaJl,a:\111. 3aBHCHr OT p.Haa TCXHH­

'IeC!t.UX ){aHHhiX ( 3Ha'I8BHH pa3HOCTH 6he¢os, ITO BhJCOTe Ch.OpGCTH II paD-

:wn;a BOJJ:LI, pOJI.a rpyHTa !t T. ll.) li ]J:QjlJKHO 6LJTl> ycTaHOBJieHO CpaB-

){HTSJibHhiMH IIOJI.C'IeTavu2
• KoHcTpyKTHBliO, OhiCTpoTOICII 'IRK JKe, H..aK 

nepenaJJ..hT, Mo:rmo pa36Hrh aa cJieJt-ymmne aJieMeHThl (!fl:Hr 40): 
1) Bxo)l.Hym 'laCTb (BXOJl). 

• 

!If.. I HK3tHHit 6be4ILJ. 
3) f~IITeJib 9HeprHH. 

.4,) BbiXOJJ.HYlO 43CTh (BbiXV;J.). 
~., .... 

1) M. Jl.. ticp·T<nycoB ~~cuen."'•"' "L·Hbl.n. kyp k ....., '•<UJ. n · C I'K,Il;:paBAH Jh • 
. ftp. 278. 

') RpKKepbl paC'Ie'l'a BO BTOpolt '18 
u 
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1. BxolHa.H 'iOC.rb OOhPmo JtMeeT BHJI. BOJJ;OC.liHBa c mHpOI\JBl nopo· 
TOM. IIpB STOM lf!IOP;J:a B BOJIOTOKe llpii nonxone K 6&JCTpOTOitf yC1'paR-
BaiOTc.H r..rreqH'aJibHble COOpylKeHlfH B BRae DOJI,P.OllH~HX 'PYCBJI 1J T. Jl. 

2. JIOTOK, COe,lfiHJliOIQIIft BC pXHJdt R HHJKHHlt 6Le4lh1, HJIR lfHil.!W 

caM 6bll~lfporoK, MOllie.T 61ITL JJIIOO r.llMiniM, JIR6o HMeTL y~Tpolkraa no 
O)lHOMy H3 pa3o6paH1IbiX TIIIT()B, yBeJJIPIHBaiOII(Re mepOX0]3TOCTb. Iloc · 
JWn.Ree OBJibHO cnoco6~TByer noramemno 9Hepnm: nOTox.a e~e H npe 
n.e.'Ia.x ca~10ro .IJOTI{a 6!licrporoKa. B nonepe•mo:'f pa:rpe 3e JIOTKB-6blc r­
ponH\R MOrYJ ObiTb rrpaMoyroJbHoff, rparreqoHn.aJibHoft w KPBB().lHHeil­
Hol:t ¢wp~thi. Han6uJlee ynorpe5HTeJihHhiMn yi\•lOHaiDI JJ;Ha 6LrcrpoTOIUI 
Jm.meTCJI: 1/s, 1/7, 1/to, 1/2o, 1/loo. lliRpRH.a .noma-6wcTporoRa n ITJlaue 
(no )(Hy) MOiKeT 6h!Tb lroK ITOCTOHHHO~, Talt H H3MeHaiOiqCitCH. B Te~ 
CJJJl£aHX, IWI')la CKOpOCTll Tel£eHIIH tO!{hl. CHJibHO B03paCTaiOT K KOHilf 

6McrpoTO'Ra ( rrpt 6oJhUIHX rrpOJ!MbHhiX yxJioHax). l{eJiecoo6pa31Io ne­
~'la'fh JIOTOK, nocTerreHHo ynr.:npmollvlitc.H KRBay. 9ro .coo,~acT yc-.'HHm 11 
y'ieiibiiiCJfliH CKOpOCTH reqeHilH EO!{bi. 

B ~CJI.HX raureiHIJI ::mepr:nlf B nponeJiax caMoro ,11()TRa-6hiCTporoKa 
np:n1teHJIBJI nuor~~:a cTpyMHhfe 6bTCTPororrn (~Hr. 41). B cJy\a.e crpylf­
HblX 6biCTpO~OI\OB~ ITOC.IIe)lHIIe HMeiOr pJi) BepTHI\aJibHhiX CTeHOK, pa:~-
5nnaiOIIJ,IIX oo·~yro ~mc~y BOJ.hi Ha p.HJ MeJrKRX npylf, o6.1Ja.rramuun 
y;Ee ropa:1n.o ~euhmeit ::mepruen. 

. ~·· .. ·-- --

¢nr. 42 

:L faniTeJIH aH-eprau rrplf OhlcT·pOTOKaX :~~oryr OblTh !'~e.B.Hhl 
B BHfl(O: 

a) 00)1.060ltRbiX IOOJIOJU:(eB (~Hr. 40 ); 
6) IIepena~O B C B())l06()UHhiMH CT6HKaM II (~Hr. 42); 
B) CII6IJ.HaJibHhiX THIIOB (HanpHMep I':.U:J.lTCJib Schoklitscb'a. 

<P r ~1), Pe6ui,.'a (q>Hr. 22) .. )J.p.) 

4. BhiX()JJ:Ha.H 'facn. u woTBeTCTHHH c THIIOM: ratBTeJHI llOIKI:1T 
•• 

0h£Tb B BHJI.e: 

a) B0){0C.JI11Ba C IDHpOKHM IIOpOI'OM {~Hr. 40); 
6) BOJJ;OCJIHBa DparcrJPieCitOfO npo¢•H.JUI ($.Hr. -42); 
n) BO)I;OCJIHBa KOHCQJibHO-Jiee·'IHOT'O Tillla (~Jr. o5 ); 
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r) BO)I.Qf.JHIBa IWHCO.llhHOTO THHa; C npHHOil.HRTbL~ HOC·K(}M ( lj}Hl-

:A) R RP. 
B aaBHCH~OCTH OT MB-:)HihlX ycJlOEHH (o6ecnelfeHIH~ MaTepHaJia~IH ). 

, 
ral\JKe B JaBIICJDIOCTll Cn Cl<.opOCTll TCl!eHIUI BOII,bl ObiCTpOTOKII ~W-

ryr OLITh BniiiOJlHPHhf H3 ;lepeBa, Ka)t:HlT, 6eroHa ll il(f\.1JB:w6e•roHa. no 

J(aHHhiM HHIK. A. A. HIPIHnapoHwr 1) )lOI"YT ohiTn pei\O)leHROrniJibl c JIB-,.. 
JlYIO~lH~ rrpe;I.BJihHhJe CKUpOCl'li TIHJBHIIIT BOJ(hl HO JIOTKa~r OhfCTpOTOKa~I 

Jl:l pa3JIH"IHhiX '.\tarep~oia.TOB:. 

a) Jl1IJI JI.OTI\Ofl 11:1 Jrepena o-r 1 [) :lO 23 \1/l'eK.; 

6) )l,JIH .10TfWB JI;J 6yTOEOtt li.'Jai(liH OT J 2 iLO 1() )1/Cel\.; 

s) Jl"lf' !JOTIWB n,1 6erona oT :10 ,\1} IS M/cei\. 

flpH 118M RBpxHJte upeJle.u.r uymHO 6parh npu HepnoJ(JPiet'lwli pa-

6ore, npu peJJ.KO~ npo;1ycKe pac~reTHoro parxo;~a, a HII)KHne, naufloporl 

npn HenpephiBHOit pa6cne JI.orKa. npn 1laCTUir upmrycr\e pac\OJlOB, 

6JIH:'l'IOIX I~ Hp8J[8Jlb1JOM.y. O.lHaKO, C.iiCJlYBT HMTJ, H HHJ(y, tiTU EITH 

J(aHllble OTIIOCH'TCH K C.IIY 1IaH:tl, KOI'J(a Jf(HOK BO)bl HB H)18CT H ce6e 

HHK'3KiiX HpORyKTIJB pa3.M11Da rpyHTa If.lU r<lpHLIX !IOpO;( (IlOCJieJ(HHe 

npHBO~.IIT l~ 60.;lee fibiCTpOMy HCTHpaHIIIO MaTepH3Jia JOTKa). 

ITo ;\aHHI,m on&nu, rrpHBe:leHHhre :malJelllfH ;J:OllycKaeMrJrx cKopoc­

Tefr, IlpH na.lUtrH:H B fliHOKB IIBC·'IaHhiX 1IaCTHl~ paJltepO~I 
d =0,2 0,5 MM. IT BbJille, )I,O.Jii:KHbl 6hiTb y~eHhlliBHhi np116.ur:HJT8Jib­

HO Ha 30 40 npo1,. 

lfpo.e!lTH{JOBaHIH~ KOHCTPYKl~l111 KaiJqoro :-JJie~renra 6hiCrpotoKa 

!Df88T rROJ.f oco6eHHOCTII. 

1. BxDAHM 'lat1'b, Y.me yKaJLIBa~rocr., 'fTO BXO)lHaa '!acn 1I.a~e 
neel'o npoeriTHpye"..C.H B RJIII,e BOJJ:OCJHIBa c IHH])OK.H~I noporoM. HuorJl a 
llpll :1Ha 1IH.T8,1hHO j£81Jl1IO~e~ICH 3Ha4'8HIIll paCXOJ(a B BepXH8j{ 6Letlre. 

BXO)'tH3H qaer1 ;J;eJlaeTC.!I B BH~e peryJIHpyeMOI'.O BO:~Ot'JJHBa. 

Pa:n1epr.r RXO:lHOii 'Iacnr ~O.'JiilHr.r tJhiJ:h no;r.o6panhJ raKIBi o6p a-
"" ,., y . 

30~f, tiTOObl UpH Jl(JOhlX H:~MeH BHHflX yc.lOBHH EIKCII.i!yara~HII ( Hll 1'1 pH-

Mep, .113MBHBHHH parxo;~:a) na m,::o:;~,e He oupa:wBa.nrn. Obi HB.TBHIIH cna­

)la. HJilf UO]l110pa. Bl}~LJ. }~Jill TOrt}, 1!TOOJ,f J(DCTH.PHYTh ~rl\3:lilHHhfX 06-
,.. ,.. 

t"fOHTeJI1CTB, npHOBi'aiOr K CfiKBHHIO r:eqeHHH OhlCTpOTOKa no cpaBue-

HHIO C CelJ'eHRBM l':aHaBLI B BepXHB,\1 6r,efb~e. 

B aroii' CBllmt BOJHHI\aeT HeooxoJ(HMocrr. B eoJ·taHHU n~pexoJlHOrO 
y'racTKa: rrepe.:.: BXO;I.O.M B 6wcrpO'I'OH, EOTOphlH o.5ecnelfi1Bt1eT HJiaBHhiii' 

- . 

, 1) •rM.D.POTexHH<~eckJ.t:e coopyJkeHH.flll no,~~; pe,~~;akr,vfen rrpo~~J. H. 0-
A:HMCliKOBa. (To.r I). 
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ne~xo~ ~yo1a or uJupHHhl ero B BepxHe:~t: 611ecpe K unipHHe Ha Ohli'T­
poTOKe. 

a 

a· ~'""'•"' ~o,.,11311,_,_ 

[. ,~:lt"t1$,.1Ju J'VIflt,r~lc. . 
I· "P"J"'CJ'"""''t*"• ?J.Yt.no. 
2 • yvatm~k _pa;;,.,l!k6~<~u}f. 

? -~-r~.:ct' t.UJ" 4'k?'"'7~Mvr 
f"fiC itJJfC1~:o. 

·1M r. n 

I ' 
0 I 

I 

• 

• 

- • 

TaKuit uevexo;(Hbl~i yqacTOit Ol..l,'( 3arrpoeKTllpOBatt. Ha.nplDiep: y· 
ObltTporoiw Ha .ll1lHBt il>pJ n:1e h16n 'I be 1) ( lfYHI'. 43 ), r ~e c oopptie­
mre 6hH~rporoKa 6ww rBH3aHo r ye.rpoiicTBO'It Ma"'ILix ncnyc nseHHhLX. 
coopyiJ~e,HHH na Kororopax. B itl'O.'Il npmtepe nepexo;rHhiH yttarroK 
t-~"MeeT l!a3Hi1'1eHUe CiK-aTh IIOTOK 10 lliHpliHhl, paBHOH OTBepCTI!lO H'C­

ttyecr~:~enHoro coopy;~teHHI.I (tflHr. 44). GmaTHe ocv~ecrBimeTCn no­
tTeneHHLI)I cymeHHeM pyc.Jia noJ( yr~ro~, ue npeBhmralOW:HM L/--20' 

Y BXOJ.a Ha 6biCTpOTOK HCOOXO;HIMO npe;:ryc ~IOTpeTh ycTpOUCTB:a. 

HpeJI.OTBpaii~aJO~·ne $'HJihTpa~uiO BO~hl2). Ta1' jKe, .K.a.K .a cJiytiae rrepe­
u.a,~oH, ant ycorpoficiBa Moryr 6LITI:. Bhmo.meHhl ;Ut6o B BlUe rnnyun1, 
Jru6o ynopa (3y6a ynopa), mr6o. noHypa (or. np. 40). 

Oco6eHnoe BBlDI.aHne 6op16e c tPUJJHpyrolll,lBIII so:ta.'tnl :WJIJf\HO 

f.t..ITD y~e.lJ.eHo reM c ~Iy 1raHJI, Kor;n s Me ere ycrpoiicua. 6MnpoToKa 3a-
~ ~ 

JJeraiOT rpyHTOBhle BOihi, CTIDCODime IIO"\HH.'rlaTL-CR Bhlliie ifHa Ob!CTp0·-

1) TeXHHqeckHA npoekT AM!HHK ~pyH3e-Pbt6a'!be 1 y'laCTok 
To.k.Mak-PLI6aq:Le, 1938 r. Co·I03TpaKcnpoekT. 

2) TakMe yconpoJtCTBa He o6R3aTeALHY 1 ecAH 6biCTPOTok noM~~e·K 
118 .. DOBepXHOCTblO 3eMAH. 
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Tona.. B aTHX l'>JJ~ qaax ~a.B,i[t·­
'BB8 4fJB'JILTpJIOIU;HX rpyHTI>BLll 
oo~ MOaooT Ohllfh orracHhiM 11 
np11BOlliT )(aJKe It BfJITRpaHHIO 

~ gpenJHlHBif 6hlCTpOTOKa. j)..IJJf 
6op00y ~ ral«)ro po.i{a ~lflht· 
PYJOUUIMK ·ao~axn n pHMeHJIIOT 
~TpoletrBO ~peHaat~·l ROll 

iJLJCTp<rroKOM. Ha ~lll'. 45 
Doota3a.J1 DpiiM&p TaKoro )l.pt-:­

HaJK.a, DpHM:eHe·RHLIJf no• 
6hl C.TpO'roltOII Sulp},ur Creek'). 

2. IIOTOM .. dWCTI)OTOII. 
EcJlH CK()J)Gtrl'b reqeHH.II BOW 
na 6hiCTJJOTOire npe.BLimaeT 
3--3,5 x/ce:K. H p3.3HOCTT• 
8 ypoBHHX Be'pXH:e f 0 .If HBll\­
wero 6be!Jm 0,65-Q,70 
"B meJeSH.OJJ;O'JlOlKROft npaK­
'l'BKe DpUM:e.n.R·IOT HH{)f.l(a JR­
penJieHHe 6Lir:rpOTOI~a JJ;OOif­
lfhni M~JII:\e.tme M ua xxy. 
llpiiMCp TclfWH IWHCTpyK.l\UH 
TIOitaMH H~ lftur. 4:6. nepe-
BHHHhle JlfYf'K:H -OblCTpoTO-Kit 
(npaHHI\hl rrpKMeHDMO ~TH li.O-
·l'CJPbiX 6biJllf YKa:JaHLI Hil 
crrp.. 48} uaxo~HT ce6e ,ao­
cTaro•mo IIHipoiOOe npnMeHP­
JfHe. flpRMelpOM2

) )l.ef}e'BllHHO­
ro JIOTI{il. 6hi'C>T})Q.T:olt3 MO-
.JKer ~.'lylfi:HTI, ~OHC.TpyKUHH 1

"'1· __ _ 

.~~·---· 

1) H. H. AeBH, crMJl.­
POT~XHH'IeCkMe coopyli<\:'­
HMR». 'tfaC'Th nepBaH, B&lltyck 
BTOpotl, 

2) TexHwieckntt npoekl' 
~PYH3e - PI.I6a'!he. 1938 r. 

·COD3'1'1p8·HenpoekT. 
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Ma lfmr, 4:7. Rem 9'110 D 'lepte-ata, ~BHilllR Ll-6 N'f-
.D, BLfll'OJiRE:HII'Lm B BK~ pD, 'Jii"MieJOO' DlOIIIiOe ,lt-0peiDJIIIIIOO PH C1MII 

J(YrU 11a rrroJ6ax~J·RJWISBT311, 31-

npoeJttapoB&HBm Ba B 4: II. fYl' JtPJT3. 
Ct'q, f·f 

IP• , .., 
' 

-'•~---' '-

r 

~Hr. 44·6 

.IO'IU _.,$ 6p'OIBOI &.la9t'K'f A'S ~llt:rpo"MOOB npaeuam IIJ.at).ar.­
~ p&JIJKO R t!B$1l fA) :nl'611fRTe·JIIJIJroJt Jl'OPOI'OBWBol· TM«Wro po•a 6lllt.'f­

}JO'I'OIIOOD. 

CH./·f 

~ 
!1• ..... 

I 

' • 
' 

. ,_.' ~:;-::;;,;._-::· .. ·,·_· . ' . . 
'· -

--~ 

' ,_ .. 

• 

' . ::t ' . ' ,-. .. 

~Hi' ~ 1-R (!>1. !'. .j4-f' 

HaitOOJrhm e.e pwcmptYCTpaH.e BMc HM e JOT 6e'lUI H bll' .Hnwn -6 bl'li T[.lO-
"TimH. (f,paU.WIJ;hi llpHJMMliWMOI?rR ttaMe·WHMX _K 6P'!'OIJ1!Tlb!X .10TJWR HpM-

'OOJ(OBM Ra CTp, 48). 
Uy ~ei('.TIJH~HH!Gt1: oc.o6eHIIH>tThKJ npoen:·rHptltJJa1HH 11 .1~ ,,. l<a-fi r.N· ; p!l'l'nr~.t 

1i k.MKYOOH OOIIp{)('. bi npucJJili.lfH {'I'll H mep.fJ.XOBaTOC'fi1L 

fle,Bef.fl1BQ, lfTO Ha 6LI1C!I'IJ11I'{N\t~ Y:C'l~H:l!B.JiltB10'JlCJI l>l"JiiJ.ail C. II all,~. 
J\CYrOip311 UOtTene·JiiHO M'eiHHeT COOIO ropy-DH3Hly. (0r<WWBIHIC.Ff. 6r>Jie!} liH .. 

~mron npR "'PI!'6JH·m·ef!IH" r; H{)pJfa.lihHnit r;ry6HTHr ). CJJf'II(IJ>P.ilTt0 :1f,flil_ m~H· 
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I}OO'I1H Te'ieH.IUI BU)lhl ( B 'OOTUeTCTB'Ull 0 llOCTeTieHHhiM' ynoil3i.KDR<i -· 

IfleM &pRBoit cna.o:a) HapacTaiOT uocTeneuu.o, JBa'IHT .111Yrtry-6hleTpO­
roicy B or;teJibJIMX MecTax MOJKHO npnita.BaTh paaJnPIHbiit yuo-H B ruepo­
IOBM'OC·Th r, Te>M, 'ITOObf OOcnpenJITc.TBOBaTb JI:()CTH»CeHlfJO llptll{8JibHJU. 
(Jf.JIH )laJIBOl'O MaTep.HaJla) ~Kopom·eft HO)lbl. 

Ha. !Var. 43 rroKasaH 
npojJ,OJlbHLiit IIpO~HJlh 6M­
CTJIOTOI\a, H4 JlHHHH ~yH. .. 
lte PM6a%e·, HJtJIIOcT- _ 

j)ll pyrow.uit npnBe)J,eHHhle 
COOOpa.meHHH. J{3 qep­
Tema BRIJ,HO, 'ITO l~J.YyTOfi, 
JJ'HM3.H~, YKJIOH HOGTeiieH-

• 

--ce~.~. J.1' U 

cf>Hi 41·,.'1, 

' • 

no yrro.lJaJKnHaerca. ::tfHM •l'OCTHPaercH tthiJnlBHllBallue c!topocrH upo·­
rexaJoii~e·lt flu,~"' Ha Rce~ npoTamenmr 6hiCTpOT·oKa. 

,. 
' ' ' ' 

I
I .\ IJ'ropujt UpH8M Bhlpa.EHHBaBHR 

,....___ ---.o~ ...... t· CKOpOCTH, &aK YKa3hiBaJIOCb, CB()-

' -
/ 

/ 

, 
J' 

J' 

,IJ.HTCH It cos~~:amuo :ecrtyccTBeHHOH 
lllepoXORaTOCTH JI.Ha JIOTK.a-UhlCT-
poTORa. 

Ha crp. 33 nJ>IIBO)IJIJIHCh pa::­
JlR'IHhle D'j)HeMbi C03n;aJtlUI DOB11-

IlleHHOit mepoxoBaTOCTH AHa BOJJ.O-
fi»Hr. 45 roKa. B rrpa&THKe coopyJKeHHJI6ht-

eTpl.iruKoH l:la.HOf)Jihiiiee paerrpiH~TpaHeHnP HalllJIH c.e.6e cJieTyiOill.He. 
Me-T~;J:hl DOBblllleHHOit IIIeOOXOBaTOCTH: 

l 

a) RT3lUHB311He B 6e'fOHHOe ~HD 1\:<t"MHeH (¢'HI'. ~6); 

!,. . 6.. 

~ur. 4fl 
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ft) C03J{a.HHe BhLCTYIIOB TpefroJibH0\'0 O'!o€lpTa.HHH ( ~lU. 25); 
:B) GOOJ{aHHe B1l~TyiiOB llpslMOYfi>JibHOI'O OlJepTaHlfH (~Hr. 23). 
BTarrJIHBaRlfe KaMHelt B 6eTOHHoe ~Ho He SBJTHeTCH C()Be-pme-JJ· 

llblM npHeMOM, uoo, noMDMQ ycJJomBeRHH npOHZ.Bo,~croo paom', lfacTo 

Ka6JIIO)I.(l.I0rCH C.JI'ylfaH BhlJJ;eprDBaHHH K&MHeft H3 uX OOTOHHbiX I'H~. 
CosnaJure BLicrrynoB Tpeyro.t~t.Horo MepTa.HRJI, ropaan:~> npome (t: 

c .. ..,..,.,.. 11 TOllltH lpeBHH IIp01l3BO)(CTBa pa6(}'f) 
R HaJJ;eJKHee B 9ItCIIJiya.Tau;m. 

IIoo.rreJI.BHA npneM (BbiCTfDbi 
UpHMOyrOJhRCTO O'!e}Yl'aHJIJI) SIB· 

· -, JHeTCJI Ha.HG(}Jee COBe.p.w:eRKhlM, U 
• I 

~ : RaHOOJiee CJIOlKHbiM, lleX BTC poit, 8 

1 ) rrpOH3BCJCTR~. BbiCTyiibi npn~w· 
~ ------------: ymJiworo oqe.pTaHHsr JJ.OJI»tHhi6hiTJ, 
---------- II<mOD'j)aHhl IIO CBOHM pa:nre:pax CO· 

OTBeTCTBeHR:Q OllpeJieJIBHHOit IDB'po-
XOB3TO~}Hf pycJia. Borrpoc :uor. h~ 

fiO&Jiellmo, eiD;eHe)J.OCTaTO'IHO H'Sy­
qe-a. IIo na-uRldM OOihmro-uccJie~OJra­
TeRct'oro ·HHCTHTjTa BO)J.HOM XO· 

3JdiOTBa Cp. A:JHJI (1931 ran)'), 
~IOJKHO HaitTH, B8Cb~ta ITpH6JIIIJKeH~ 
ao, sualfeHHe KOO!ftin~neHTa rnepuxo-

\ BaTOCTII pyMa, MMeiOI.Qero norrepe'!-
1 _.) Hhie, n.paMoyroJibHhle pe6pa. OnhiTbl 

<PHi. -II IIJ)OBO~IIJIBCh Upll CJIB)J,yiOIQYX Jla.H· 
illbiX: BhlWTa peoep d = 20 12 MM., pa.ceTD'JIRIJe M~)IC)J,y HHMK: 6d; 
f'.ijy6nna CJI'(}fl BI);J;bl h = 40 120 M·M. 

11oc.Te nepec 1IeTa peJy JibTaTOB onhrra. Ha aarypy J{JI.H BLit.:(JTht 

pe6ep d =-oQ,15 M. IIpH Tl).lll.~IfHe CJI(JJf BCJJ(bl H(LJl lUI)fH (3 3~5) 
JIOJiytreHbl J~;aHHble, CBB):(eHHbie B Ta6.1THII,Y ](Q 6. 

T (10 \Ujp M! (J. 

WnpHHil 1 1.5 2 I 2,.5 5 12 
• 

-----~ -~-·-- ----
Jl0Jti8 ~I ' Ko3!flHU.HeHT rnepoXOBa TOCTH .. n • 

. -- - . - ·- - ·-

l 
I 

Yt.:JJOH JIO!I\i! I 
' 

O,Ob 0,02 0,0215 0.0225 o.o'2:J.'; 0,02 ,,') I 0,031 
0 '0!-l 00205 0,022,') 0,0240 0.025 0,021:10 0,033 
U. I '2 ' 0,0205 0,0226 0 02-15 0,02,5.') 0 02':)0 o,o:H I I 

I ' 
l) IIpo¢1. 3awapmr E. A., cr 
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Oi K.()'.ttj)HUKeHT UiepoXilBU'I'OCTH upH J,aHHOi Bhltm"e p00ep d. 
- IW-al}mi\ReHT rnepoxoEaTO.CT.Il rrp~ BbiCOTe pe6e·pdo= 0,15 •-

Ec~u H6T UCOOXO~liM.OOl'H B ycTpofte'l1Be TIOBhiWeBHOI wepoXOBa­
TOOTH, K{)HC'I'pflti\H.II JIOTK-a.-6blc:rpOTOKa, BhillOJIH·eRHa:JI B3 K&'MHR, 6e­
TQHa H·lK iKe.Ie3o6m)Ha, Ue BMeeT KaiCHX-JU\00 enel\llotJinecKBx oc.o­
fi&HHOCTeK: {Yf.URttaJOUJ,HX ec OT K{)IlCTPftmBB OOLPIHhii Jl'O'l'lWit 

Ha ~lH'. 44-: n &a.llecr.ae npnxepa, noK.aMHa. KOD~TpjltlJ,IIH 6hleT­
l'JQroKa .rUIHJIH lllpyu3e Pbi6a'ILe. B npHBe~eHHOM rrpBMept~, KaR BHJ;· 
110 H3 'lepre~l, lfMCeTCH nepe-;.t BXO;J,OM na 6hiCTpcmr& J"'aCTOR tOII­

fiR~ff.HJtR, u 3:Jlatr.ax IWToporo yno~.maaJlOCb ·H.1 e.Tp. 48. YllavTOit c.o­
npxmeliHR UpCJ{CTa . .BJUieT COOOit HCRYGGTBeBU()~ PJCIO, eTeRU Mro­
po:ro BLlfiQJIHHIOI'CH IIO CXeMe flOJIYHaChliT\i -.U'llo~TyBhieMKR C lYI'KOCall 

1 1,5. Y~tpenJieHJie ;:J;IIa J£ ~TeHott pyc.1a, B 3aBHCHioc.TH· OT C.KOpo­
r.w. O,ii.HHOIJHaJI I!JIH JLHOlHaJI MCM'/fOBa.fl. 

Dee OCTa.JihHhle 6eT()HHblC IICK.YCCTBeHHhi<e pyc-Jia ~~-e..aallbl R 91! • 
.~e JOTIW'B t, BCptBK:aJihHhiM.H' tTCIIliaMH TO.DIQifllOIO 0,5 M. 

Y lfHThloa.ll 003MOOKH-blc 'NlMIIopaTypH11e ~e~opM:ai\HH 1l OOI.CMJPI­

HilC·Tb Mecrnoc.nr' ), .TJ:OTKH' pa3.1J,eJIC'H1I rnBa:~oe) M t~aiK'JJ:&H ce·KIUUI Y·I~­
pen.lleHa B rpyHrc umopaMn. fJJy6r-ma. noc~1e;~,mu npHHHra 6e3 pac.qe­
Ta. 110 KOHGTPf'I\THBHhDl c.oo5vameiBIHM. r.ly&nua Wimp IWJCDJI8TCJI 
OT 1 J({} 1,5 MCTpl. 

~m1 T(}m, l!'ro611 HHOeiKa:rb BCaD·bi'Ra.HIU:I rpyHI'a qepe:i lli'Bhl Me·HC-

:I.Y CCltl(lUDIH, TIO';J; fl(};I;O!llBa){.H WIIDp rpprr yt-;perr.TRWJX',R K.a-MeHHOl 
naopoc.&oh ( $llr. 48). . ---~~:0 

B 3amrcJIM.OC!fl[ CYI' C"Bl)iitTB f7/J:??f:Y1>::j}> · 
rpyHTa ItOCOI'Oj)a JIOTitll )J,eJia- ./''//';?;_~:;:%;\';>{ / : ' 

6 /, /· /,-.·, .. .','. /// .... /_/, : 
m~tJI JIB o CUJHHu~oro norrc~e11- J:J}f/'.2~_ .. · / ... ?!:: ; _ _..:o"' __ ,:., .,L_ 
H·Oro ceqe·:mm (j QOIIJ;·ett T0"1Jill,ll- r~.. ·;~;>>-, .' 
H()it 0,5 (tj>JTI'. 48), JilfOO c pJ-.:1- b· . ' c l 
;.;eJibHhDllf C'Nl'iU\aJHL B rroG.!!8)1,- U ~- -~'·- • -"'ri:'-""'"''' 

HeM ·CJl'j'lfae ~.llO I1pe;;CTa.BJillCT'Cf)- 4S 
---

1) 06 YCAOBH.iiX pa60l'LI COtOpylk. B ceii:CMK':I. pa~iOHaX. CM. CTp, 61. 
2) 0 kOHCII'pykUJIH TeMnepaTypHhtX UlBOB. I?M 'C'ql. 23-24 .. 

r 4 " • ·-
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3. ratMTUb 3HE!pntM Jl ·Bbll0AH811 'IKTb. 

HaH60.lee pa:CDJ>OCTpaHt:HHbiMlf THIIaMH l'ar.llTe·.lCA ilHeprHH .H.ll· 

JIIHOTCll no~o6ot\Hb1H ItoJIOJI?~ H BOlf.OO'OJiH~.H C.TeHKa. ()c{)OCHHQr.ill. ;nin 

;toyx THIIOB 6hiJnr _pasoopaHhf B rrpeJJ.11JlY w;elt r.Jia Be. Pa60Ta.H llpll 6·bl­

cTpo1'oK.ax, TaKHe racuTe.m aRepi'lf If R-hTJTOllRRiffl' Tfl me ~yHitfVlJ.t, 
'f110 :n rrpH n e-p e na;l,I::X . 

llpHM&p 6biCTpoTO'K::1 :f.~ raCHTeJieM ~nepPU'H B ERn.~ BO)I,CfiO~HUl'U 
KoJio;ma; IIOI\alal:f ·Ha ~nr. 49. (.JIImHR CTa.maa6aA-·I\nrau Tro6e ). 

·Oremur no~oooihrorc· t~OJlO]I.~a n npimeJ,eRRO~I np1n1epe pa6oraiOT, 
KaK tiO)lllOpHbie, If BhiU~JHOHhl llJ ateJieao6eTOHa ~ C·OCIJ'aBOM fieTOHit 

·1 : 2 4. JI,uo KoJroma c;~:eJiaHo u.~ 6eTOHa. 1 3 : 6. 
Ka& 81'0 RJ!;I:HO H3 'le}Yl'Cm.'l, CTC.H({H Y.OJIO~ t.~IleJiaHhl HaKJHIHHO· 

pacxO,lHTe.H K'Repxy. TaKU.H ~IOpMa I~o.To.1~a, c {)ltHUit cTopoHhL 
ltpe;tox:pamHYr I\0.10llei1 OT .~e¢10p~m1~Hii npH BOSMI)JKHOM 3aMepaaHHR 

nou;hi 1
), a c ,npyrolt CTOpOHhi. cnoco6cTsyeT Rh!Rocy :-m 1rpe.;~,e.1fhi Ko~ 

JIOJ;l{a 'fat.TIH\ H·~1a, C'IJreM·Slll\HXC.il OOCCTh. 

Herrocpe~cTneHHu s-a rpclhwi't BhiXO;I;H·oH lfar.Th~· ItO.lOJI.LV:t y.KJia­
:thiBarorcfl ra6HUHbL fa6HOH.RMH JJa3hiBaiOTC·fl ~UKH, C!(C·,;lallllhle H:; 

OLVIHKOBa.HHOH TipOBO.JI.DiiJf U 3aUOJIH€HHhie KUMHeM. fa6IWHhl 1W.ll:atHhl 

rrpeii,mBpaTIITb pa.'Dib:'B QCJIC B1HIIH ll o6e~fle'lfHTb H1lpMa.lhH'YIO pa6o1 y 
.KOJIO~~a. DpOTHD .003M.OiKBhiX, B CJiyqae HOl{.MhfBa, ITO')I;JiQMOB BbJXO)J,RO'I''O 
rpe6HR. 

HeooXQ,UtMOC'I'h B raortoaax 6brJla npOJJH-tTOBaHa B llpHBC)~eHH!i.ll 
HpUMep·e 60JihHIOJi CKOpOC,TblO TCtJ:eHJUI BG)(bl Ha BhiXO:I,I' WJ 1\0JIO)I,~il. 

Ho Jl.aHHbDI fii]FaH.1JlPieCIVOfO p3{' 1lera. ('ItnplrTh BOT(hf R :nO)! "tl:eCTe 

K0Jle5aJiaCh OT 2 ~'() 3 ~IC'PpOB. 
Ec.ut C.I\:opoCTf, rne:flmi £OJ.hl Ha BhiX·o.~e u:-J KO~Htili\a upeHhilillll'T 

-h]HIBC)I;CUHhle ~~~~phi, TQ ~eJieCQOopa3HO T()rna, ·3a B11XOJ(C':M H3 ItQ­
JJO;J;~a: ycTJ.laHBaTb Kai\yiO-JJIIOO nonoJIHlf'Ie.u)ayJO KuaeTpyKrurro )I,JIH 

r<:.IIH'HIHI EmprnJI., TaK, narrpmep, na Toit me• JIITHlm CTa.JIIma&a;t - .. 
hypr.arr Tm6c B yrm:iaHIIhiX ycJIOBH.HX np116erJIH K }CTpoiieTBy no){o-
6-oUHoit CTCHI\:U ;13. BOJ,OWHHblM KOJI())l~e·M (¢Hr. 50). 

Ha ,1Jnlllm A,lamp ropH?) B rex JKe cJirw.ax nplDiCHHJJan KOU­

frpyr~~lf.fl 6o.'Ice e.llOIKHoro rurra ($Hr. 51), rrpe~_cran.JIHIO~aJI coool 
'" ,.. KO:MOIIH()I(lHO ObiCTpfYI'OKU. ,ff nepen-a~a rrp11 {I~JIOBpe)[CIIHOM Ha.ntlflfH 

BOnoootinoro ltr:-'I0:\1.\il H nOIJ.OOOHHOH C.T€HJOL 

1) CMO.TPMTe no 3TO.My BOnpocy npe~. rA.aBy, 
2) TpaHckaBka'3ckaR nepeBaAhHaJI lk.-~. A.muur . 

• 56 
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• / ,. 
IJ 

¢Hf, 51 

,-----· 
I 
I __ J 

• 

I 
I 

B aceJie)BOJJ.Opom.s.oi npamtt~ He BOOr){a np16eraiOT K raweuw1u 
:JHeprRR B lt(JHI{e fihiCTJK'l'Oita C. llOMOJnbiO BO)l.OOOitHOI'O OOJIO~Ua HJfll 

BOII.06o1Hol eTeH&H. B TeX cJiy lfaHx, Koru;a 6LJOTpOTOR ooopym.aercfl: B 
I'Op.BCTOI MeCTH(] OTll, GK.ROBbl KOTOpolt, OCOO€-H'BO B nepBO~ CHJibllbl.X 
naBOJJ;KOB, CRJr()HHhl paaMhiBa.ThCH, IJOO.MOJKRo HaJIBllHe 60JI.hmoro ROJIH-
1INXI~Ba BiiBemeBHhlX B' .JI.OBHbiX HaHOOOB B OO,D,JlOM llOTOKe. 

llpoXO;I:JI UO 6hiCTpOOX>Rf, Talt{)it JI()11()1t He M!Oate:T 6hl'f1 RanpaB­
JieU B oo;lOOOftHblit KIOJIQ;t;ert K.JIH It OO){OOfritHOii C'TeHEte, Ta•K K::tK npo­
JIYKTLI pazMbllla IX)pllhiX UOpOJI: 6y;:t;yrr BliTeHCHIDIO 3·aliOCH1'h BaaHaH · 
Hhl·e Tlfllbi ra.cHTeJielt ~HeprnH. IlpH HaJJH1UiH llOTOKOB, uecyn,ax: B Ct'-

00 rrpo~y.KThl paapyure:mm ropHhiX nopoil u npoXI)JJIIJJ,HX no 6Mrtrpo­
TOKaM, :qeJiecoo6pa3Ho B r.o an;e 6hfcTporoKa ycrrp-imBaTL Yll·aC111tH pa­
c.re.KaHBH ( T. e. fliae,Tlt'H G DOCT&IIeHHO yrnupaiOmHMCH ·pyCJIOM ). Y tta­
CTKH paC'reK8RHH IIOTO!ta 6y~~;yT CllOCOOOTBOBaTh pa.Crepe)I;QT(t'Ie.1IHIO IJIHCp­
nJH ero H, ra&Inc oopa.ao:\1, nhrriOJHJITb cftyHit~HH ra(.HTe.Jieii aHeprHn. 
lf·pH aToM 6y,WT noJJH{)C.TbiO o6e{'.ne1ICH cnoo rmmii Tpan3wr npo:wtiToB 
pa3pymciHIH r{)fHhiX nopon. 

llpmrep TaKoit ItOHc.rrp-yic~v.u BhlXO~Hoit ttac:rn ohTCTIJOTOria 1
) no­

Ea:1.aH na ~Hr. 44. 
BapnaH:TLI F:(}HCTpyr.n;RH 1\0 H~a Y'Ia cTr;.a pane 1\aHIUI R npa Ro;~H-

1110~1 IIJHDiepc rrOI-:a3aiihr rra $Er. 52, '53. 
-- ·-

1) AHHK.II ¢>PYH3e-Pw6a':llre • 
.58 
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CJ6yr,uo np11 '!(CTpoftiTBe patTeKaHHII BO,I,MOK R3 Sill· 
xcAe B3 &TOro J'laciTKa. pac'rettaHJtR pa60Ta-err no cxexe ltOH.co.n~tKOro 
nepena~. Tamnr o6paam~, OOJHt3ll JIOI'Ka-ylfaCTita p&eTeKa»IR JPlllKHO 
6LlTL C)(e.!&IIO JKJiElD.lleH R'e PJCIJI3. 1Jall(6 ~ero 9TO J&peD.If'J:\11'8 1(8-

.naeTM B BHJle wnopw c p;rc6ep~.ol (tar. 52, 53). 

8 pHil;& MJ"'Ia<?B., B I(eJIRX SK'rJBO.MHK 3a.1p3T DO yKpe11.1~BK10 BLI­

lOM c, ll0110ntLIO pROOepMU, D[m6era!OT K ,jCTpDIICTBJ TaR HIIISYBae­
:VOI'O nocKa KOBCO.!lbHOro c6poca. UocJie,llHHI npeJI,CTaua.eT B3 GWH 
eJieJcyiO~ee. B Jro.Jnte JlOTKa (y'lacTKa pacTeKamra) ero uaKJioHHU 
llCIBepX:iiOoCTL CKalliHBaeTCH (~liT. 54) H ne.nae.Tei JBOO I'OpB301l'MJIL· 
Hoi, JJH6o .rta.me Hec.ItOJILIOO ttanpaBJJeJmol uaepx. 

ihiJI' CltOC H R.a3hiBaKn' HOCK'OM KOHCO.IIbllOrO oopoca. floTOK BO­
)l..hl, II'pOXo;(:ll no HOCK:y, UO.!lYIJaer ropD30HTaJILBOO uanpa.BJJBH:re BM~­

G'OO Ua.KJIOBHOro ICHH3J K, TaiiCBM o6paaOM, oTJieTa.eT rDpa;n;o l{a.JID.III8 
OT KOHna .JIOTKa, IJeM no 6hl 6LIJio upa orc.yrcTD'RH HOOKa. EcTMT­
'BeHRO, 'l'ro O'l')('aJIBHBe BOpoHKJI pa.SN:hiBa (]1' eoopyme·BHR tm«.OOcT~­
nyerr ycrrolhasacTH nocJeiJ.Hero. 

lJTOObl BOjJOHKa pa3Mb!Ba, 
IIOtiTelleHilO yBeJHIJH'BaHCb, He 
yrpoma.11a. eoopyJKeBHIO, y Bhl­
I<lAH()I lllii{)pbi sa&Jia)O>IOO.B'roH 
npexoxpa.HRTe-nHaH pae6epMa 
(wur. 54). 

HexoWI HS npHBeJJ:BHHhlx · 
eoo6pa.JKeHl:lit, cJieJI,yer noJaran, ~"~r,,~,~ -

1J'I10 JCTpoifCTOO HOvKa I«JHCO"Jlb· ct. Hr. 51 

HQrO C6poca, OC06eHBO npR Ha.JIHI!BH CJI"a6hi'.X rpjli'rOB, BllO.IIHe qe-
.'I!B'CO 00p.c1'3HO. 

. B OJ1,IJ;e .. 'lhllhiX CJiyq.anx, KOI';(a JIUHlfH rrpoxo;wt' no n;pyTOMy IW­
t..Oropy, OTBO)l; BOT(hl ( qam;~ RCero B !Ill rrpa B.TfeH II II nepiiBHJl.HKYJifipHll M: 

lTfTH) /{CJiaiOr C IIO~IO~hiO JIOTKOB-VbTC·TPOTOIOOB, Sal\.a.H'lliEalO~HXCJI 
.1>eeqao- J\OHC{)JibHbiM BO;I.OC fipOCOM. Jk.JIH MeCTHUCTL HM€CT, CTIMb 1\pJ 

Toil .yKJioH, qw BeT ona-ceunit sacroH, IJ.a.~aro~qeJt c KQJICOn..Roru 
59 
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JIOTK3 BO,(bJ, TO, C;.le_10B,aT,eJibHO, onat:H'OC.TH HO)tMhiBa oaop J<OHeOJihHO­

ro lD'rK.a. HeT B~ B aT.OM c.ny'l!ae,, ue TPe6yeTcll npn6eraTh R yr:rpo~CT-· 
sy KaltHX-JIH6o ycnoi~onTeJihUhiX 6acceitHOB Ha IU()~aJI.H na.:.aiOII\H:t 
c-vpyA (q,n. 55a.). EcJIH npa.ne.rr.e.HHhre yeJIOHIUI nJioraocru or.cy:rc-r­
sywr, TO rrpH. lWHCOJibHhlX e6poocax coopymaiOT ell.(e ycnOJiA)HTrJII,HblW 

(!acceitHhi HJIH racnTe.m s-HeprMH (¢nr. 55s). 
JtaK B-HAHO HG 'lepreJK~H 11pHHOJJ)IMhiX IIpHMepOB1

), JJOTKII COOpy-

;KeBbl Ha nepeBHHHhlX OIIOpax H IIpOXO)J,11T Ha;( TW.lJOTHO~ lllOCCtlitHOH 

~oporH. C.Jie)l;yeT QTIIeTI\Tb Oli,Hy H3 c.ym;BCTBeHHbiX, R aTOM COOpyme­

HHll, )(eTa.JI~Jt, a. HMeHHO neTaJlh KDH~eBOrO Y'JaCTKa. Ita& 3TO BH,(­

no H3 '!epnma, rwue~ JII)TKa c;~,eJJaH ;nr6o PO pH30HTa.IJhHhiX, J1H6o 
np.Ull0jlH.JI1'biM KBepxy. 3a.~a.'Ia TaliOfO TKIIa KOHCIJHO~ IJaCTlt .lOTKd 

COCTOIIT B TIJ,'tl, 1fT06hi OT6poCHTb Ci'l'py~> BI>Jl;lll KaK. MCJI)KK() RaJlbllle 01' 

noC.JieJ,'Heit OIIOpbl If iJTHM IIp'e;I.OTBpaTHTb B0.1M0ji{Hblft IIOJMhiB GIIOpbL 

B ilB.!ISH c aTHM, Me.JKJW npo1IHM, C'raHoBHTClt. JICHblM sorrpoc o rpaun 

1\ai upJt:Me.HelfRJI Bf)JJ:OC6poWB Jiee.lJHO-IWBCOJihRoro THna. TaK, HarrpH-
11ep, B rpyarax ena6blx B03MOJKeH 6hiCII'phfit IIOJr.MhlB onop. .Jl jlJrne,"­
BCero H ~e.11eeo6pa:mee scero npHMeHHTJ, oo;r:oc6pocbi .Jiee1rHo-ItoH­
CO.IlbHOf{) nma, np11 Clli)J)YiKf'"HIHf OO)J:OOTBOlOH ua CI\aJlHCTbiX rpyHrax. 

r JTABA WECTA51 
DcofieHHOCTM npoeHTMpoaaHMA nepenaADB 
M 61tiCTpOTOHOB B ceiiCMM'IeCHMX paAOH3X 

B paitonax: 3eMJ~eTpHeeHuii Moryr ln£en Mecro pa:J.UI'!Hhie THIIbi 
ceiicMH'Iecrmx n.B.1CHHit Hau6o.1ee onacHhl~ rro pa3pyiunTe.JibHon c.JI­

JJo RB.lffiercH Tait HaJMBaeMMe M.eracelicM.hi. Ilor:Jie1HHe xapaKTepHbl 
TeM, I{'T'() B pe3y.JihTare DX )l.ehcTBHk npolicxo:urr ee-pbe·3Hhie HJMeHe­

!lHH l..leJlhlX yqa-rTIWB 3emwlf nonepxHOCTn. Meracei1CMhi IIKlJHIOrca 
:lHa'I:HTeJihHI) fi.tMee OIIaCHh!M THIIOM ;HHIJleTp.HceHUH, 'leM, Hallplutep •. 
~'OJre6aKH.H, BhiJhiBaeMhle nenocpe.JCTBCHHO retlc11:11~ecmnm Bo.ma~n. 

Y Ha:o H CCf.P 3Ha11HTeJJI,HOC 1\0JII'TeCTllO MeCT IITJJW!.a!OT(,,a J(O-

BOJihHo Clf.!IbHhlMU 3eMUipHCCHHHMH. It :niDI paif<lllaM I)THOC.RTCH: 
Ea3aXCTaH (AJnra-An), AaepoaA;lii:aH (llle::w~axa), rpy:nm (Axa.'l 

r;a.JiaK.H, fcpH), A~nteHH~ (JieiHtH;ntaH) u KpbiM. 

B '3a.BucuMOCTH fYJ' xapai~n.'pa ropHbiX nopo:l, 3aJieraiO~lll B 
eeRc~n-t'l:eciWM pauone, tJnacHOCTh pao(}Thi coopyj{,eJUIJ-I MOiKCT 6hJTJ, 

oqewma upHoJil!JKeHHo no ra6Jm~e 3n6epra (Ta6JIJu~a X?. 7). 
CJie,J(yeT JIHillh c;-{eHn noRc.Heuua K nOHfiTHro K.03WliU.JteHTa. 

II'OJWl'HJiaJIHJI, BOO)\eH}[:OM.f B TaOJIHD,y. 
- - .---

1) kOHC'TPY.k~HH SaiipoekTJ~PQBB•HI:i ~,IJ;opHHH, ['y--
.. OC~opa (JtH*-. ~. A. By AXe K Tenr. A. K. Kopa6Aeawv). 
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T a6Jtll14a 3HCiepra. XapaKtepMCTMHa ceiiiCMM'IeCHO• onacHOCTH 

p& SnH'tHWX rpyHTOB H rOpHWX nopOA· 

K•actRtRKan•• rpyHros 

II ropHWI r.OpO.I 

PwJun.aa. 
1. AuJOaHI, aaaocw, rpa­

•HI, necKH. roplj) . • 

'J. runw, weprub, cy r.tHB· 
1011 JeCC, rnHHHCTble BW• 

IIOCM • 

3. Hacwnaoit rpyHr H CTpOH· 
re.nawA wycop • • 

-4. 3a~OIO"tleHHble Mecra K 
3apocmae oJepa • 

TBIPAbll. 

5. Kaapubl, MpaMop, HJsecr­
RBK R AOJIOMHT (wacc. 
38JieraHHe) • 

•. necna., OpeKqHJ( " "0H· 
rnoMepar .- . 

7. fpaRHT&I, napu.hl, nopiJIH· 
pbl, lp8lHTbl, JlHa6a3bl, 
rHetkbl • • 

• 

fC, 5a3Ublbl, tPOHOJIHTbl, rJIH·i 
HHCTble CJiiiHUbl, 1f4>bl , 

1 

(. () 
\ . 
~ 

aono~BRT, COTpl· I 
CeHHA 

-· --Kotlj). Sauw 
DOJlCTH· no Mep· 
.IIHII. K8.11.11H 

3-b 1-2 

2-10 1-3 

5-12 2-3 

8-16 3-4 

I 0 

1-2 

1-2 

l 1-3 

j 

TaiAr.p N 1. 

OnacHocn aolpacraet 
co creneaa,ao y&J~aaa.nu 

Mano onacaw a CfiOM 
H Be lpeWHHOEITOM (He· 
KOMKOiiiTOM) tOCTOIIRHK, 
Opll OJ13C1HilHO Blit)I(HOII 

R TeKyqey COCTOIIHRK 
O'ICiflt (J08CHbl, npon.llaCT· 
ICH fJIHHbl B JlpyrHX DOpO· 
Aa:I onaCHbl, 

QqeHb 0113CBbl. I OCO· 
6eUHCJCTH DpH phlt.IIOM H 

RCOJlHOpO.D.HOM COCtaBe, 
JtonycKaiOlUeM npocuu 
DpH COTpACeHHH. 

4p.:3Bt.naRuo onacaw 
BC.IIellCTBHe OO.IIbWOH £1PO· 
C31KH, 

6eJODatHbl, BcneACTBHe 
lleJHalfHT. npOAJKTOB IIIII· 
aerpHaaRHH. 

OIIacuee J.& i ( cyeneHb 
Ofi8CHOCTH) BCA~JlrTaHe 
o6pa:1oaau1u1 necKa cra.11L· 
KOIO H B311YH3MH. 

Crenea& oTI!ICHOCnr-1 • 

ecne.D.CTBlle 6o.11ee o6Hn~o· 
Hbll npoJlyKTOEI BbiBetp•· 
B1HHA ,neo.:KOB, r.JHH H 

po~CbllleA). 
(reneHb OIIJCH lCTH-2, 

BCJieli,CTBIIe p ICOI.liHI11f 

Ha cyr .. HIIKH H rH,MW. 
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~KQHear nOJJ.CTHJamta') (Unterbettungskoeffizient) I&_I)U· 
T~PB3JOO', B OOOTBeTCTBP.'K CO CTelleHblO 3'eV.lleTpaceHM, OO"H.owe!&:e 
K&$J .mel CJI CHJILI 3eMJfeTpRC&lHLII E IIC·TlUl1lOR, npHc yll(el O]tHOpoJJ;­
HLIM, u·eHapymeJJBLI l'll • H H()JJ 110 hpHCTi).11,1HqeCIOfll rJI~"fiHHHhBI D()I()OA3JI. 
Jfpyrrt:IH CJIO.BaMH, 510T 1\~Ul\HCYIT OTHOIIIC'.RirC ropnJOHTaJibBbfi 
)'CK!JpeHilil, Bh13BaHIIhiX 3-eM.'JWrpacetiHfi na nor.epXHOt'IH R B r.1J:y6Jtll· 
HhiX TBepJ.DlX Cl\.a.llfCThlX nopO;I:aX. 

Ha OCHOBaHHJf yr\a3aHnoro Koa41ni~ueHTa IIO;J;CT:HJlaHHH, B np.nBo· 
}Jill~ Ta6JIH~e (XI 7) HCliHeJeHLI ( COOTB8TCTB(!Hll0 pa3JJ.I'IRLI• 
rpyHTaM) JJ;OIIOJnwre.nmre 6aJJtLI wrpncemtlf, K·oropbie' cJenyeT ~(J· 
6a.BBTh K o6~qexy 6aJTJIY ~HHQfi> paitona. 

B Ka'ICOTBe o<Om;ero uome • .mHIUI nprr npoeKrnpoBanHH It liOCTpoit· 
}~e toopymemfit B ceitcMif'rec&IU palioHax~ c-.~eJJ;ye-r yKaaan Ha ~.)1~­
JYJCJ~ee o6CTORTe.1bCTBO. 

CoopyJKeHHll, Jiyqrne scero, s raKux paitoHax BOi!..IBHfa:Tb a.a 
y'l3.(iTJU3..x, OT~lJHlfarorquxca n.TOTHhiMH, a He phlX.'lhiMll rpyHraMif. ~ho 
JILITeKaeT H3 npH119J(eHBOii Ta.fiJHI~LI Ji 7, R3 ROTOpOit .!WHO', 'ITO 
JJJIDTH'bie nopOl(bi o6ecrrelfHBaiOT 6oJibiiiyiO naJJ;em.uocTh C·OOpJ~KeBHR, 
na HOX B03lJO;I,HMbiX, Tal~ Kah: ;I.OIIO.lJHDTC.lbHbfe 6aJJ.:lbl ee~OJII'fHDC'l1' 
J(.HJ HHX MCIIhllle, lfCM ;~JUl phlX.-TfJIX IIOpO;~. 

Uo ~aHHhiM onblra, n:mecrno, 'ITO Hau6oJih1UHe pa,;;pplleHHU 
·cso«c.rBf-HHhi KPYTLitt: ciLliOHa~L a rar\~e ylfaCrl\.a:~t, Ha :n:uropwx Ha­
X{IJtJITC.fl JfJHHIK IWHntina J(BYX ropHhlX JfCpOJ(, pa3.UI"llfbfl no CBOeA 
nw.rronPreoiOOit crpy1nype. 

PeKOMeH)J;yeTcn n36eran 'recr c npKBeJ(eHHOK xapaKrepHCTHKOii 
)J;.'IH ROJEe)J;eHH.il c,oopyjJ\eHnfi. 

CpuDHUBaH 6LrcTpo·ror.:H H nepena:I;hl: Kat: crroco6 nepexop,a or 
BepxHeno O&e1Ja 1\ HU/1\Hl'My, B (:efiC\IH!TeCKHX paitoHaX C.IU~JJ;yeT O'f-

)J;a1'L npejJ;IfO'ITE'HHe 0&ICTp010KaM. J313fOJJ;apn cpaBHHTe.l&Hon npOCTO­
"Ie RounpyKnufi 6:;rcrpOTOKOB pa6oTa HX a ceitCMHlfeCKHx paNoHax 
6yJJ;€T 6o.1ee HaJJ;emHoJ, 'leJt pa6ora nepenaJJ;OB. 

Ilpu nm1 Bec.b:'tia cyrr~ecTBeHHLIM .IIB:!Her·ca l!'Onpoc o BLI6ope 11{­
na $-yHJJ;(I;Me·HTa llO)( JIOTKOIII-OLICTpOTO·KO\f. <1JyH~3)feHT M03teT 6LITb 

C)l,CJal{ B En;J;e· CHJ!OlliHOfO OCH0B3H:H.il ( ~Jfl'. 49) K B BHJJ;e. Or)J;C.HH11\ 
Cl'OJIUOB ( tfiHr. 4 7). . . 

,!loTOK·6hlC.Tp-OTUK. BhinO.iJHeHHbiH H3 OeTOHa H IIOJJ;JJ;epmHBaeMLiit 
OrJJ;e~1bHWtH c.ro.16altH ~>yH;~:aMerna, npeJJ;c.raB.lHH co6cril KJi~ 6hr 6a.1-

1) Onpoe:IJ,eAeHKe B3$1TO H3 kHKrK A. A. reAb<Pep «ITpH'IHHbl K. 
4Jopxy pa3pymeHJUI rH.O:POTeXHU:"<£eekKX coopy.i;eHJodh. 
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t>y Ha U()ntx orwp.ax, pa60TiUO~YlO H.a KJrn6. B celicMJJIIHct\'H.X pait­
OHaX TaH./lH IWHcrpyiCI~HH B OOJII>ille:it Mepe C-KJTOHHa K pa3pymeHHH\I 
apH ae·MJierpnce-nuax, 'IeM KOHCTPYKI~u~ co cnJIOillHhiM ~yn;~;aMeHT(BL 
o6.Jia.)l.aroman 6oJJbiureD MaccoU n nT.HI'IaiO~aacfl 6oJiee npoc.l·oH pa6o­
roR ll()~ CHJIOBbiMH ooa:reliCTBHsrMn. Ilo-a110My B mx pafiouax npH 
coopyateHlrH .liOTlWR H3 6£'TOHa npeJTTOliTHTt\JlhH8B ycrpoRrTRO CP.liOW­

H hi·X ~YH~aMerrroB. 

R ra.IWMY j£W BhfBo~y npH.xo;un B noc~•eaHe·e npeMH .H npoeKTtl­
py tOUJ,.Ife opralHt3all,ll.H. 

TaR, )l.~UI JIIIHHH CraJIHHa6a..[l Kyprau-Tro6e, r.ll,e ceReMH 1!l!OCTh 

paitoRa JHa1mTeJihHa, COio3TpaHcnpoeitTOM aanpoeh'1'Hponau ohlCT· 
pOTOit CO Cll.TIOiliHbiM ~yHJI;3M8H'TOM (¢,Hr. 49). 

0)l.HaKo 1'pe6:ilBaHHe BhinOJIHeHP.H CTlJ1011IIIhlX ~yii.J,aMeHTOR IIO.l 
6e'I!OHHhiMU JIOTK.a:!lfH B pa!(e C.'lyqaen 1IpllBO;I,BT K C,YIIJ,8C'TBCHHOMy J~O-
p(}JKaHRIO eoopymcmtR. Tor)l;a (\lle;ry er ,1anan. BapK.aHr ycTpo"c.TBa 
r~yu~mreuTa s en;~.e or~eJihllhlX CTOJJOOB, c npn~eHeRneM 'rlW.leao-6e-
TO:f!RhlX H !~;epeB.HHHbiX J!O'J'!WB. 

Ec.'IH .'lorort 6LrcTporoK:a c)J,eJau Hil ;J.e-peBa HJill if\e.~reao-6eroaa ll. 
CJJe~OBaTeJIL-HO, MOlfteT, B 03f!(ICTHDA Mepe, pa6oTaTb Ha 113016 

BLI6op ~yH;I.<lM8HTa (B ceitCMII'IeCKHX pa·itoHaX) He HM.ee-r npHHIJ,HO.U­
aJTJ.HOfo 3HaqeHHH, H6o K.aJ~ Cll•lOlliHOK ~yH;J;aMeHl', 1<11~ ll lflYHJtaMeHT 
B un;~;e {)T!(eJihHLIX CT<MOOB 6y~yT pa5maTL pannou,enu-o. O;~;.Hano, pa­
syMeeT!iH, npll aTOM, 11 npoeunpoBaHHH H pael.!ere ;w.DKHLr 6hrrn y4.-
TC'Hhi Ce-HCMH'Ifl CKUt> B03;THHCTBHll. . 
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• 

UPOEKTHPOBAHHE H PACqET CHCTEMI 
DOBEPXHOCTHMX BOlOOTBOlOB 

rJJABA nEPBA51 
MeTOAHHa npoeHTHpoaaHHR CHCTeMbl noaepxHOCTHbax· 
BOAOCtiOpHbiX H BOAOOTBOAHbiX ycTpOiiCTB B 1.\e.nOM, 

HaH eAHHOrO HOMnneHCa 

JlpoeKT11p0Bi:IHI1e BO)l,OCOOpHf,f\ If BOJIOOTBO.llJfbl\ ycrpOHCTB Ha ~~ta·-
~ 

JiCOI-HIWy~r, ytiacme npec.TI8Jyer ue.nw perynnpor.amm noB{'pXHOCTHo·ro 
CTOh:a Jl1BJieBblX ll I.a.·lh!X BO;(. 

OcHoBHb~Mlf ~a~<PrcDIH peryJJu-puuaH.I'Il! CTOI~t HBJIHIOTCJ1: 1
) 

J) ITpe~oTBpa~enne pa::nthma It nou~tbiBa rpyHTOBhiX: }lace (Ha­
npintep: pa:nrhiBa reJia. 3E'MJilHIOro uo.10TH.a, pa:nu.ma OBpar-oR u T .. (.). 

2) He~OfiYll\E'IIHE' HH¢1!<1bTpall,Hit ITOBepUIOCTlllliX BO~ B TO.m~y 
c• 

rpyiiTOBOlO ~IarciiRa, C I~e.lbiO npe~Ol'BpRU\BHllll Hapy_~reHJI.fl yc.TOIJlfl!-

BOI'T!l :Je}l.ilHRLIX JtaCC li CBH3aHHhfX C HeiO, B )W.IIhHefiWe)f, OfiOJ1'3He-
~ 

BLIX li'B~Ie HH H. 
l'ery.HlpOBtlHHE' IIOBepXHOCTHI)l'O CTOKa, B y·r..a:JaHHblX I~e.nJix R 

Dpa liTH I\e OQhPIHO U cy llf,E'~TBJ.JI e-re H t.:re;~:yiOU\lDIM flYTll MW: 

J ) Y crpOllcTBU \L pa,!.ll If 11-

HOIO po~a, y.a HaB H .l!UTKOB 

a Ta-1\ffie, np~ ueo6xo;~~Mo­
CTH; 11epena~o:s 11 or..rcTp,oro-
h'iOH Ha HHX) (!~lU'. ~J6). .PHr. 56 

'2) Y Clp:OHC·TBO~I enen11a.'lbHblX BOJIOOTEO~HhiX flJ!,all11pOB·OI; 3eMHOl% 
n oRe pxnmTir ( ~wr. iJ 7). 

2 ~4% ------
• • • • • • • 

• • 

<Pur. 57 
1) B HacrO.Rl.lle:ti: kH~II'e H~ p,accMa-TlH:t.BalOTC.R hi1Wb caopy2keHM5I 

nosepxHOCT'H.O-rO BC,o;OOTBOJI.a B IJ;Ch.!IX 0CYW€HJ.Uf. M12CTHOCTJ;t 1!TU 
U:·MeeT MCCTO B TeXHHke MehHOp&IJ;MM. '    
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:3) Y nportCl'smr 3a~HTHhiX coo PYilieHHfi ( Harrpn,Iep, n6saJiom.rs.a~ 
Hl1ll -- )I,JIII orpaiii)I,CHlHl CHJI.h~O 

pa;Hihl saNihiX onparoR, uT )l.eJl­
CTBHH JIOBepxHOCTI-fbf\ BO)I,) 
( tjlU r. 58). 

R orJI.eJihHhiX cJiy'Ia.Hx. K KO-
_. ~ur. 58 TOpbUf, Hanprntep, M0l'F OhiTb 

OTHecelll.r 3aerprwHHhle Y'JatTI\If, peT)'.liMposaHHe noBepx~oc-rnoro cTot;~ 
JI11BH8BbiX II TaJih!X BO)J; HpOILJBO)I,l!TtH C ITO..\fOll.l,hiO OCOOOM .llfBHPBOfl 

KaHaJIIBaiJ.IHI ( fPHI'. 59), rrpeJI.cras::Ifnou~eit eo6ow cncr,eMy :1a1~phrrw:. 
._, 

KOJIJieltT{] pOR. CRH:mH HbiX. C 3e~IHOH JIOB£1 pXHOCTbiO HOC p!lll:CTBOM pR;~a 

B8pTH1til.1bHbfX (maXTHhlX) IW~lO)I,I~eB . 

• 
' 

4>"1r •• 59 

ITpHHe)l.eHHLie crroco6hi peryJIMpoBaHMH nosepxHOCTHoro croKa Mo­
ry-r DhiTb ITIHtMeneHbl Kar~ no oT)I.e.llbHOtTH, TaK 11 B)tecTe (Ko~m.1eKc­
no). lte.1et'OOfipa3HOCTh npoeKTHpOBarma TOft H.TIH l1HOM KO~IIi11!1al(Hl1 
CTTOl'OOOB peryJII1pOBaHMH nosepXHOCTHOl'O CTOKa paCC:\IOTpeHa HHilie. 

I. Oco6eHHOCTM npoeKTMJlOBaHMR KaMas 

Ifpoewmponanne IiaHas 3aTparHBaer p;Ha ocifOBHLIX Bonpoca: 

J) BMoop rpacchr. 

2) no)l.OOp HeOOXO)J)'L\!I.IX pa3)1epos 11 yKperueHHH KaHaRJ.I 1 ). 

Hp11 Bbi6ope TpaccM o6bilfHO pyKOBOJI.Cl'BYJOTCH cJieJI.yHHllHMl1 
npumvmawn: 

1) KauaBa JlOJra.;Ha 6h1Tb 3a11poeKTHposaHa, s JJ,e.JIHX 3KO·HO~II1H 
,.... ~ .. 

3emniHhiX paOOT, __ a TaKiKe HMIJIYliWHX yOIOBIHI DIJI.p<IB.lllfiieCKOM pa6o-
TI.I Tin npiDIOfl JiliHIUf. 

2) HarrpaMeHire KaHaB CJleJI.yeT BhlOHpan Tan, 'rrofihi OHH pac­
no;ral'aJII!eb no neprreH.rr,uKy.1npy J{ rrpen~ryrn;et'TReHHo~ry noKy nosepx­
HOCTHhiX RO)I,. 

1) 3Toor sonpoc p~eM-aT.PKB8€'TCH s rAa,se 'IeTseprQH: B pa3,neAc B 
crU:,ll;paBAH'IeckJ.ni paC':le'T kaHSB», 

' 

llO 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



-3) Ec:m nepH~>re fLHa Tpeu()-

tlwilliA' tBH3:tHLI e npou:mo;(I\TBO)t ----------
oar (rro yr.lOBllfD[ TOTIOI'pitt:flllll A 

"ecTHOI:TH) (qllll'. 60). TO tia-
---

lliLBY MOi!lHO Tpart•.npoimTh He -
110 IrpfL\IOll ,lll!Jlllll, OJlHaTW flJl:l- !Prtr. 60 
l{OBO 3a!ipyLIHH rrp11 WPm! TlepPXO.l OT O;(HIWO :·l.lfl)I!'II'T.a. l\ ~p~TD'lf-. 

,ITOMalHlC ( B IUalle) 1}11CpTaHHe llallaBbt ne peitiBieH~yeTtH, K60 

2ro npUBe.liO 61,1 I\ Jl(IHJOPiKHM.M 3ilRHXpellHHM npyfi, II, OJieJ{ODllTeJIL­

JfO, I~ palMfllBY CTeHOIC ItaHaBhl B yr JtaX ll!1Bopora. 
BMer.To pe3KIIX II:l.iiO)rnB Tpacchl KaHaBLI B IIJiane c :lf";ryeT yt.T­

pan:san. ma.nHLic :wKpyr.rremni. 
~JUI HaiDH'HJ,UJE'TO pa~Uyfa :3an.p~'f.'IE'HIHI )~P'IntC J(leT ::l)tnllpll'le­

Cl\YIO ~Op\lpry: 1) 

Rmin :=: 1 1 V V F --~ 12 
T~r Rrnin pa;my.r E ~1; 

V (',J\O'J)I}CTJ, Te1ICHUH lJOI{LI B M/WJ;. 

F n ~IOu~a J!.h iR u Bot' o C(l 'Je mr H B M ~ 

ru .~pa BJIIPH' (' RH M II p a C 11 e Til ~m y CTclH 0 B.l fl 1101 ) , 

.. ~'OrryrKae.}[J,r~ pa.~•lYC :ta.Kpyi'.Jiemdi ua11;1} onpe;~:e~lffTL 
'lTO' mumeRhlURH 
If;~ Bblpam:eRUFI: 

R 2,27h 
r·;J,e b cpe;uwa rn1rpnHa. rrmow1. 
4) Pylwso,Jr.TByac.h yKaililHHI.IMH IIpaHI~IIlliLIHI npoeKtTupoBaana, 

Tpacc,a Ii<lliitBhi nwrama 6hiTL HaMeqeH.a B nec.fWJihKHX sap~anTax. 
Ha OCIIOnaHHlf TeXHHJLO-i.ll\O!IOMIPrec.Koro cpasueHnH BapllanToR, 

BhloHpaercrr. TOT, I\OTO-p1ri1 HB•1HI'TCH HaHoO.'Iee BLII'O.J.UWL Bhf6op nan­

llbiT&;11Ieitme·ro M.allr.JBta.UbHOf'O yJt.~{)Ha, C IWTOpLBI 1\le;tyeT np(I('I,Tif­
pOBaTL ItaHi.lBY ll 33)1,(1JlHhiX yc.TOBllfiX, C.BfWlH ne T(}JlbKO J', OCoOeH· 

liOCTHMH 1'0IIOI'p;l~11II MCCTHOCTll, HO Tai\JKe ll L· TCMll yi.perure,HifHMI! 

1\aBa.Bhl, lWIOphiC BIIOC.~e)(CTBIJU HjJH;I,CTCfi YCrTpiiHRaTJ,, illlOhl CIWpocn, 
Te'!-eHHa BO!l.hl ( HBJlHIO.ll(aJJea rrpsnwfi WYBI\~H e ti y K.JioHa) He HpHBO;J:II­
.1a K pa.;nibiBY ~Ha H C~HOK l\.3HaBhf. 

5) Ka.naBLI r.wryr 6h1Th aanpoeiiTHposanLr Kali B BH.I,e o;~.Hofi Ma,.. 

rncTpa.Jm, Tal~ H B Bll.li.C eenr. B noc.Je.1Eifr3l ory'lae Bcer~a lf'Meet ve· 
CTo npnMhll\aHJI(': O)I.HOH ~'lUaBlll K )(pyroif. - ---

1) A. H. CTaxaHQ•B. «<BOOTBOJIIHhle co~pyJkeH.u:St: Ra .lkeAe:mo.rr.opoJk­
-liLlx CT<m~~~x •. 
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llpHMbth:aHJie C~Te)J.yCT )J,e~laTh JTO)J. onpt.DI yr~IO}l, HpHHlDlaPMhiM 
o6LPHIO na rrpaKTmw B rrpe)le.llllX ar 35 3 :ro 60° YI\<t3aHHbie orpaHH-

~ . 
1IeHIIJI !~BH33Hhl C reM, lfHJOhl He lOliYCKilih pa:Uih!Bil npOTIIBO.'Ieil\aUJ,eli 

(rrpOTIIB Mecra npHMLII\.aRHfi) CTBHKII OCHOBHOH IWHaBhl (H 3311.111WaJHtH 
y CTeHial npHArMKaHH.H). Meno npH}thiJiaHirH peKOMCH)J.YeTCH ocooeHHO 
'Ill~aTC,lJ.bHO 3a&peii.'JllTJ, O:(HIUI It:1 llJBeCTHbiX BH)J.OB O)J.eJii)J.M HpOTHB 

pa:nlbiBa. Hpu~tLili<lHHe onHoii 1\aHaBbl I\ npyrofr, B 3aBHClOIOCTII OT 
MeCTllb!X TOITOrpa~II1 1IeCI\HX yc.lJ.UBiflJ, B03:\10jj\HO 1\31\ B Oi(H(B!, 'IaJ.t U B 

pa3Hhlx ypoBHHX. B rroc.'Ie)l,ne~I CJylfue OOhl'IH~ rrpH5eraror K ynpolkr­
sy rreperraJI,a, conp.HraiOIQel'o nHo o6onx KanaB. Hpn HTO)l nposonnrcH 
Bee neo6xoninYr.Ie, B c•lYlfaHx ynpottcrBa nepellil)J.OB, ynperr.1eHnH pyc­
,;,a (B B.epXHI:'M H HHiJ..:He" Ohe(jle). 

~ npH Ha!H'-!Hff OOJlhWOI'U .lHBHeBOI'O CTOKa, OCOOeHHO B l'OpilbiX 
panonax, .JIOmeT B03HJHiHYT'b Heo6x OJUBIOCTt. B npoernnpo tlaHH n secr,~m 
CO.IIUHLL'{ pa 3~1epoB liaHa Bhl 

IlpH 3TO)f, ec.'III paHOH xapaKiepeH ei.IJ,e OIIOJI3HeBhiMI.f HME.'HllH 
:MH, TO TaKa~~ 1\aHaBa 'tOilie'l' )J;ailie CTTOCUOfTBOBaTh pa3BHTH!O OI10J3He­
BhiX HB.HHHH. B YKilJaHHhiX cJrylfaax npo1~. BpynacToB 1) peKo~teHny e·1' 

<> B ropH~Ix paKoBa: coopym.aTb cerh rra pa.ue.1&HbiX Ka HaB r .11y6HHOJO 
OKO.~O 1 )!, Ha HeOOJibliiO!d paCCTQHHIHI ilPYl' OT ;J:pyra ($HI'. 61 ). 

' I 
I 

~: 
~I .. 

• ---1' . 

cf!Hr. 61 

6) Copoc RO)J.~>I H3 KilH<lB )J.OJIJIIen nposonnT~:>crr ~~ rroHnil\eHHhlM 

MPr.TaM (}JYlfhlf, JWKH, o&parH, 11 T. n:.). flpu aT0:\1 )I,D.tiKHhf oMTb npn­
HHThi cneu,Ra.ilbHhre Mep1r nponm pa3'\TMBa rpyHra y ycThfl 1\aRaBJ,I. 

K 'HicJJy ratnrx lttep (KpO~Ie It3BecTBhTX rrroco6oB yKperr.ueHJtll py­

c e.n) Momer 6biTb, rt:arip.tnrep, oTHe ceno c.1e)J;yrom.ee. 
') C. K. Aopar.:roB-, H. B. I"Aa31oB, A. B. PoMaHCB, H. I". I"pynak:. 

cllpOTi£BOOITOA3HeBLie C'OOp·yJkeHR.R» (HecAe,I:t;JBaH:He U IIllOekTHpoBa~ 
aHe, 1940 r.). 
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JT BI.rxo;~;a t\.aRaBa )l,OJimHa pacumpnThCli ( qrur. 62). 
llJ H l'lllHa 1\:3 HaBhT Hit BhlXOJI.e 

'IOiKt'l 6hlTh IlOJIY'IeHa Hll OCHOBa· 
!HIM p<lC'Iera. HpH JTO'I C:Kopocn 
-re'IeHHfi BO;J,bi ilO.'liliiia 6bfTb MeHb· 
we paa\lhiBuoH', no 6o.nt.wP, 'IeM 
CKOpocTJ., npH 1\0TUpi}H HacrynaeT 
llll.le H ne 3itlf.~ H Bi\ H HH. 

:iro )J,(ll'T BO.':IMOlliHOCTh BO)te 

pa3.HIB31'hl ll TOHl\IIJI t.Hle~l HO 

CJ:aTaM HH3 HHhl u.nlf OBpara., R I\0· 
'TOphlfl OTEe)leHa liaHaBa, H, T310Hl 

o6pa30M, oyner npelOTBpall..l,eH pa3 · 
MhlH ;JTIIX cr.aTOB

1
). 

' ' 
\ 

' 

\ 

\ J ! 111 J I 
I ' 

Ronpo-c o Hbi5ope Heo5xo:UDIH\ pa3\IepOI·J n y.Kpeu ... TeuHtl KaHa.-
BM 33l:IHCILT npem;le Bcero OT Tima. npoeKTHpye-~lQH I\a.Hallbl. B IIpaK­

'J'HKe o6hPIHO BCTpe11310TCH C.le)l:yroHVIC Tl-tllhl RaH3B~ 
' 1) BoJI.a nocTyrmeT B IWHa&y B ee Bepxosu c Top~a lHarrpnwp, 

TJOC1'~%leHHe B0;1M 113 pe3ep&'t B KaiJaBy y 3eM.UIHOI'O IIOJIOTH.a JKe-

.1e3HLTX )J.Opor). 
~) BoJI.a nonyrraer B KanaRy cocpe;I.O'l'O'IeJIHo B or~eJlhDhiX 1Ie:­

nax ]10 )!;MUle ee (HallpH)!ep, B ()'~HOBHyJO Mal'HC!pa.UL B.HIBaiOTCfi OT· 

)1, e.lhHJ,J e IIJHITO Kll). 
3) Bo~a nocryuaer B KaHaRy Bi(O.iff, ncei:J ee ;vmHLI. 

. nanaBy nepBOI'O nma J-Ia3hiB3lOT BO;LOOTBQ)J,IIOH. &8H3Bhl mopom 

H rpenem I IIIIa na:lhiB3IOT JIO;LOC60pll0-BO;I;OOTOOlHLBIH. 

ITpoei~ruposaHae OO)I.O(!TBO;I.HhiX r~aHaB !lll.HieTcH •racTHmr c.1y•J.aex 
OO<Jee oow.ero npoeKTiipOB:lHMH BOnocoopHO-BO;I.OOTBOii_HhiX &aHaB. f)To 
OOC.TORTe.UhC1'BO craHD-BilTCfl HCHWI u:~ npHBOJ(miOH ITHJKe (rJiaBa qeT­

Bepr.a:H. pa3;{e.rr B) MeToruam Bhloopa paJ~repoB son:oc6opHO·BU;I.OOTaon­
H1Lx: flltiWB (MeTOJIJII;a l''lt~paB:IH!Jt'eKOI'O par,tiCTa K3H<lB). 

ltol';w Ha ~JelieHa rpacca Kana Bhi, J~,a.nL HeJtwee ee npoeli.rrrpoRa Ellie 
CBO)I}IH.H K C.TenynHl.l,t'My: 

. 1) 0ThlCKI1Htlercfi BDiH!Offi!Wfi H pa~uoua.nhHhiH npo;WJhHhiH rrpo-
QIH,iJ.1 K,aHaBhL 

2) Orrpe.le~IfieTrH eocYneTC'l'BYIOW.HH rronepeliHhifi upo!PH:In H npo­

R3sonnreH pacl£er n~10IJVt.nu mnaoro ce•IemrH. 
---------

1) A. H. EepHattku.M:. d1ckycCTBeHHbie coop;ylkeHJUI MaAoro ox~ 
IJBpC'TMJi J1: llOBepXKOCTHLJe ·B~OOTBO.zr;LI~. 
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3) BM6U()/l8TCH COOT.BeTt'THpOm,ee yKpen~teHJ.te RHa H CTf'HOI\. Ka-
~ 

1T3BJ,J ~-lfl C.lyiJa.H, KOr;Vl. par.1WTHhfe nwpormf OYJYT rrpeBFJlllaTJ, )1Q-

nyciiaeMr.re. YeraRoBKTF~, JJ;OnyrTinm .liT nwpocn, ::(.HI ~anHrwo rpyHra 

Jr,llf OJJ;ei!i:lhl (y11perr.1eHHH) 'HJrliHO ITO Til0.1H~e :\~ 4. 
~o~m.leKnroe pemenue Et·ex arn:x: rpex :w:;wt paentoTpeno :c r.ra:­

ne 'IeTBeproft, B p,a::)Ie.~e R. ,<fr.JI:paBmltrecKne paclJeTI>I KaHaB». 

npMMep npOeKtMpOB3HMR tpaCCbl K3H'3Bbl. JlO.'lOi!W11, 1110 Hd. ~-·Ia· 
t·n;e, n.ilaH Twroporo R roprtiOHT<UHX noKa:laH ua llepTe)Ke (t~ur. GO), 
neo6xo:unw :1anpoeKT11pOBan. Tpa(jcy KaHam.r. 

Ka.Tt muHo u:1 'Iepreiir.a, B pacntarpnsae)£Olf e.!fy'fae mteer Meno · 

JJ;DcTaTO'IHO r .lOinHLri1 pe.1bet{l yy-anHa. EcwrTBeHHo. noarmry, 'I Til 

npoer~rnpoBan, Tpaccy no rrpH\lOH Mnnm (BapnauT 1-fr qnw. GO)~ 'ITO 
JlBJIHeTCfl. KaK yKa~bl£3.101'!., Hen.·~Ia JtieJ3T€,lhHhDI -- H ~.aHHml (,:1\­

lJ<lO 6yJ1er Hepa~HOHaurro. Hepau,uoncL1T.HOCTL rarwro llpoeKTHpoBaH~ff 
ycMar·prmaernr rrpe'1tne ocero ru Toro, lJTO npn ::mnr npHW.;10C.h oJ.r 
co:lilarr. Her.bMa. :IIWnne.ILHr.re yKJioHr.r (nopnurm 0.1) c Hcofixo.IH­
~w.crr.m ycrportcTBa neet:o.n.KHX. RbiXOJJ;OR H:: Ka:rraHhf. parno:w;r;eHHo~· 

na oopaTHhfX (no Hanpa.R.:reHHJO y&.I!OH.a) l'<K,'IOHax. Kpo,!e TOI'O, npoe&­
Tnpya KanaBy no I BapnaHTy, He B~>rnoJIHHernr yc.10KIIe pacrrO.lOiireHHif 
TparrH HO[Jl!JaJJhllO I" l'.lll BCHCTBY lllll~e~ry HarrpaMeHHlO CTUI\a, llOBepx-
HO~TlihTX HO~ (1ITO yorarpnr,aeTCH ~1:.1 IIpOCT()J'{) 3lfil.lHJa qtap)HJ[ H pac­
HOJWiK(lHl.f.H ropH:WHTa.~eli, ITOKa::aHHMX Ua 1[PpTeiJ{e). 

TaKU'J oopa3Q:\J, B ~a;(aHHT.IX yc.:roBHHX npw.xo~HTCff npHueraTI· '" 
K}JfiBO.lJHIIPHIWH lfJ{)pMe TpacChi KaHaBI1J. 

B npaBir.uimM oruc·r{a.RHIT Taiwr·o poJJ;a Tpacn.r (KpHRO)rHHeftno~! 
Oie;J:yeT pyKOBO~CTBOB<lTJ~C fl C ,qe;lTIOTI(JDill yc.ITORHlBIH: 

t) GrpeMJnr,r.n I~ JIJ1HH~pty :leMJIHHhiX pa6oT. 
2) C1'peMMnor r; MHHlnta.1~>Ho-Bo:Hwii1Hr.nr (B yc.wnunx ;~a.WHHO~ 

lJecrnocTII) rrpo,J,onnwr yK•10H a~r r~aH<·l Bl>l c re", 1ITOOM ue no:mHKa.no 
,. 

He·OOXO~H)lOO'H B JJ:OpOrDCl'OIOJI~HX y l>pen.leHHl!X ;ma H CTE'HOK J.;(lUa Bbl. 

Jr'ITH ITApHoc yc:rop;ue (npu,reHMTe.lr.Ho K 3aHlHHO"Y y'rarrKy J, 
IIJlllXo:tmr K BhiBo;ry, 11ro 11pacry c.;te~yfiT npoeKTHponan. npinrepH·O' 
BJJ;0.1L roprr.wnra.1eft (L3L t(ntr. 60). CTpe II Her., )(a.lee, Hecrw.u.Ko co­
rcpaTitTh JI.THHy rpaCChf, HpliX:O).tiOi I\ RbiBOil:J', 'ITO llpH npiWiiTH[IOBaHHH. 

TpilCC.hf e~teJiyer H}JIIJ~eplliHRaTM~H 8-TblCHlJHOI'O yn~IOll3. 
Bapuaur 1-H: TpacrLr (nr. qmr 60) H011TH y](nl.l.Ie'r»opaeT cJJ;e-

Jasur,m RMBD;t<nr. Ecn .n1rnr. ue.-6o.u,wue OTK~roHe KHa ( B r.:TopoH y 
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\'l!e.HPICHHfl yit.:wna ), I~BJ-r:JaHHhfC C He06XO)UI~lOCTJ.TO MJ6eii\aTT. pe3Ittl.t 
• 
y l'.lilH HDBOpOTa Tpac l'hf. 

2. 8oAOOTBOAHbl8 nnaHHpOBKM 

Ilpu rrtwe KTHpoBaH.nH rnrre~rr.r KanaB na. 'ItaKOH-.m6o )"'Ja('.T'Ite . -· 
ll0 11TH Bcer;I.a IJ03HHKaer HeOOXO~H7tiQCTf, B ClleiVtaJ11HOH ll<lalH!pOBKe 
~~ecrnoeTR n ~eJrax HAJJJIY'Iwero H 6J.rcTpeHwero l:lltrrooTHOJil. TaKH•e 
fT.'13H11pOBI\JI 11pOUJOO~HTCH B reX c:ry 1taHX, KOr)l.a Ha )leCTl!O'CTH lBieiii'HH 
6yqJhl, iDthl J.I.'Ilt Ger-cTDifHhre nJro~aJ~rm. IlJiamJp·oBKa. :Je)!.IUI ::JaK.ilJo­
'laeTcn Jm6o B cpe:~r\e rpywra •. nroo H wei~Ha.lhHOH npucr.rnr:te ero· c 
Te•\1, 'ITOOM, KaK B nnr, ra.K 11 n JI.pyroM. l\ijy1rae, o6ecrre'm'fr-. na)l.efK­
HhiH CTOIC BO.)lhl K IIpOXO)I.llll~efi B6JJ:-1311 C·I11'TeMe KaHan. ITprr TaitOlO po_ 
)1..3 fil'KYCt'TBeHHhl\ IIJlaHHpOBitax, 06hPIHO no Jl.aHHbDl MHoro.rerJ-Iei-t 
npaKTHK11, np11Hl.OlaHJTfft yKJIOHhf H 0,02 0,04 ( B C IOpOHY IW·!lO­
c6opHOi1 11Ml BOJlOOTBO)I.HOH KaHaBLI). 

Ilpmtepo)r TaKoro poll. a BO.IT.OGTBOJI.Hf>!X nJ.aHnposoit y 3 eu iiHOI·o 
6. 6' (k ~ -; 'l r-1..' '"'<l) llO.TOTHa. "01'\T C.Jy/1\l.fTb t'pMt.l H •3HJ{f'l'hf ,.,al'. 'I~~ 1 a, 1 •.J, 1. , 

·OOei·.ITe 1HJB310J~lifl rTO\\ BO)I.bl OT :~N!Jfl-IHUI'O IIOJII.ItTlm1
). 

B(};~oono)~HM~m rrJiarmpomwmt H<HhtBaiOr IaKih:e Ieppacr,H]JOBll-
HlAe Itpphtx CKJJOHOH. Iloe.H'JI.Hee npH~remrertH, Hanpw;wtep. R roptlhl\ 
palloHa.x )l:.lH 6c;pr.6hr c Mypamr (ceJlAMM) (r~Mr. 63~). 

- --
--

3. 3~MTHbl8 CDDpy1HeHIIR 1
) 

B -rex c.JJyYaJIX, KOI'JI.a KaHuBa He )fO;t.:er o6erne 1rMn. HenpepLlB-
HI.rit ( B re~reHne rou) nponycK .ntBHeB1lX IT o~.:o6eHHO raJJhtX noll.. 
npH6el'aJoT, H r~P.1HX npeMTBJ11IIleHiur pa;HthiBa IWitorO-JiuO.o oO' en'Ta. 
K ycTpoiicrB~- :1eM.aarwro B(L)la, B,~O.H) (lt.lH Bonpyr) :nnru o6;'ehTa 
( <Jilfr'. j8). Ta1;.r1e cJry'ran MoryT IHieTh ?~tecTo, KOI'JI.i:l, uanpHM~ p· Kpyn-
-·-

1) EOAee ITO!UPOOHO 0 6epMaX l1 6aHkeTax CM. rAaBy BTOrpyiO, pa3-
.IICA 1. 

c) 0 Mypax (ceM!X) CM., Hanp~Mep. ¢. A. Caoape.HckOII'O. c<MHJkC­
HepHaH reOAOr·HH>>. 

') B :non luurre He paccMaTpHBaJOTCH crrenHaALHbie Tlilrrhi 3aUJ;t1T· 
HhiX COCpyJk.CHHH B B•H)J.e .II,aM6, Tpaeepc~ 6yH. 
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:;aa I;anm~a, npeJJ,HaJHalfermaH n.ui 1repe-nara .llfBHeBbiX M ra.JThJX HO)I; 
K necHe IWCTO.Jihi10 ·Buer.eiLa cuermr, 'f'Pn OKa3·bmaeTcR !le B co-

CTDRHIHr Bb!ITO.Hfi.ITT. DTBOJl ITDBepXliOC'IllbfX 00;(. Tor)I;It. 3eMJUIHOH Ba:I, 

cneu;uaJibHo y&pen,leHHbl~ (npotHB pa3MhlBa), nperpamn;aer nyn no­

)l;e h'. of eKTy. Bw·.ora Ta1wro &'1.1Ja JID]ii\Fta llh!TI· Bb!6p;aHa __ R cooT 

BeTCTBIHf C ~laKCIBI.a.JbHOfl Rh1Ctn"Oi1. C.lOH P,O)ll~l, ITOHB.Uf.IOUJ,BfiCfl np:t 
.111-fRHHX a np11 T3HHllH CHera. 

C.iJ.eJJ;yer Yllt'CTh TaKiJ\e. 'ITO. rroRropHrMoen Ma&cH~m.~hHLIX .lmB­

He.ti OObPllfO :npKHH~Taercrr pa3 H 10 J [l Mr. 01ciOJ~a, ner nyJr.J(T.r 
HeCTH paC 1li:'T reqeHHH KaifaBt.I COOTBel'CTBeHHO CTO.:lf, pe)I;KIDI, ~13KCW-

~ 

Man H hiM. 3 Ha4eH111DI JII111H eu. 
O;oraKo, yrrpoi1c11BO Halla R;w.n, KanaBhl, coopynteHIIP &oroporo 

MOiM~T OhiTh .JJel'l10 HblfTO JI!IeHo c rroMo u~hiD rpyHTa, BT>Hryroro u:J &a­

Ha Rhl, OOP.Clli?IJHT )1;311W ll]Jl:l '£3KCJOI3.flbHMX .nHHliHX He)l;()fiYll~einte pa:;­
Mh!Ra. )1;3HHOro oo'eKT3. 

Y&·a;;;nmr.rti TMIT aai.L(MTHoro coopyii<oeHHn npnMeHnercll, Hanpa-

mep, rrp11 6opboe {' pa:!poeT:alnt.rM oBparoB ( ~m·. [lK). 3eM.'IJHroh Ba.T, 
B :-lTHX IJO(' .• le)I;!IIfX C.~ylf311\:, ym'p311B3eTCH y EepllliiHhl OBpara, OflO·R­

ChiH3H ee H, T3lilB1 ofipa10~1, He JJ;Ol1YCI\3H BOAhl i{ C3"0)1)' OBIJ31'y. 

Ilpnsenemwe enoco6hr pery.111p{)B3HHH nor.epxnocrHoro cTo&a 

ouh!IJJJO 11poeKr11pp.ncn IW~rr:rericHo. 

R:mnroc.mr:n, B pa6ore Rcrx arn~ nmoB noBepxHocrnoro Bono·or­

Bo)l;a .lflfiiJe Bcero npoc.le)l;wn Ha KOHKperHhiX rrpm1epax. 

4. Oco6eHHOCTH KOMnneKcHoro npoeKrHposaHHA ycrpoHcra 
nosepXHOCTHOro BO.AOOTB<tAa. 

B :;aB!1CIOIOtTff OT TUITOTJl(lQJIHt: .\Iee.THOCTH. a. ra&a;-e oT oco6en-
.. .... ~ 

nocren oo eliTa, K &nropoMy c.le)l;yelf ne ~ony!:r:an rrpuro& IIOBepxHo-

CTHhiX BOJJ: t'HCTe'li)' KilH3B J.IOiKHO paJ6Hn Ha c:re)l;yHJ!l(HC Tllflbl: 

a) KO,ijhJ~CBbJC IC3H3RU, 
• 

H) KOlfi~e FITfHPiemtUe, 

I'·) (',eH31'h!e (.liJ1HeAHO-CeTlf.3Thle H: KpHHO.flHlfe~HO-ceT'i3Thie ) . 
. a) H{)nb~eBble HaHaBbl. 

R Tmr ('..~yqae, KOI'J3 ou'e!vl' (uaup. /Ke.Te:moJI,OpO'dili3li Jlt.fH11Jl) 
OTIO.HC&JB38T ropy (6yrop) (QIIif. 64) H IIUBej)XHOCTHhfe BO)I;M Haiip3RJle­
H·bf ITO lJOBCpXHOCTll 6yrpa 1\ o6'eKry · IIOC.Jie;uurii C BepXOROH !"I'Of.JO­
flbi OITORChJBiH1TCH KO.llbu;_enofl: KaHaBOH. flp11 yn.aaanm.r.x yC.JIOBliRX, yi\.-

..1\0H K3H3Bhl npHHH;.raPl'f'·ff K OUHOM IU TO'Ifll\ KaHaBhl
1 

KOTopaH parno.~o-
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cf>Hr. 6 t 

/I\eHa B ]fe ere, :y )I.06HO~I ;(.lfa L03)1;aHHll Bhlll ~ CKa BO)J.bi Ua. HH30BY 10 ( 3iL 

U0'81\TOM) CTOpOHy ( ¢nr. 64) (HanpHMPp, K T0 11Ke, paCTTOJIO;+o:eHHOif .K 

JIOJKOKife, IIMeiO~eHCH Ha. cKMRfl: 6yrpa). . 
Y C.TpDlrCTBO IWJih{\t'BOH KallaBhl B03M.OihHO H B )J.'Pfl'D~l CJI)" 1lae, .a. 

,. '-' 
H~!eHHo: ecmr Mer,rHocn npe)I.CTRBJIJICT cooolt BITa)J.IIHy, OKPY'JiieHifYK' 

( $1'11'. Gr)) HO;J;opa.:.J)J.f'JIJ,HbDf Kpyrmt, Jl oo'er;:r paciHMUIIteH 11\J8Hll0 ua )J.H8c 

:nolf BflaJI.t!Hhr. B yJ>a:.JaHHblx yc,10BIHIX u.~H nepexRaTa (a OTBO){a) BO)J.hi, 

rTeii.(liOl.Jl;eM TID CI\JlOHaM IiOTJIOBHUhl (Brra)UHlbl), ycrpaHBaerrca KOJIJ,{\e-na.a 

KaHaBa BOKpyr o6'eK.Ja .. Bhili"O)I; BOJlhl Jl3 3TOR KaHaBDr MOa~eT 6hrn. 

C)J.e.JaH IIO HCCTWJiblii!M llRpHaiiTal, B 33BHCHMOCTH OT M8CTHhlX yeJIO­
fll1.~. 

1. EcJin nMeeTCH B1IXO)J. II3 OKpyl!ieiLHOii BIW)I.HIIbi ($Hr. 65 ), ro BO)La 

n:.~ KOJih~esoit r~anasu oTBOJliiTCH no ywa:.~a.nno~tr nynt. IlpHMepmr Ta­

KOro peiiieHRH 33);alJif MOryr CJlfjf{JITb np08KTUpORaHHC OO,)I.OOTBO)J.flbiX: 

KaH.a.s y Hei\OTDpbiX OEJparOB ( CM. I'.IJ:aBa B'TO]}Liif, p•a::.J)J,e.JI 2.). 
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¢Hr. 65 

2. Ec~m B&IXo)J.a ll3 oKpy&eH!JOti BIIa)I)!Hr.I HeT ((~Ill'. 66), To ror­
)J.a TIO HepXHOCTH YIO BO)J.y, C-1\.aTIJl fl&aiOIIJ,y IDDJI B KaHa Be, OT.BO)J,.H'f 1\. ())J.HOti 
H3 re fiOHHiKeHHMX 'HJliCit (nyTe~l COOTBeTCTBYIOI.l.J,ero npoeKTIIflOBaHH\1 

YKJJOHa )J,Ha K.aHaBbi} U, )J,aJlee, npn IIaJIIJllllH MeCTHbiX BO:l~IOiKHOC'feH, 
Bo)J.a. OTBO)J.HTCJ£ B norJloiiJ,aio~ufi 1\.0.rro)J.ei~, coopyiKae~wti cnervra.n.Ho 
)I,.'Ifl )'KaJaHHhlX IJ,eJieif. 

:·L flpu OTCYTCTBlflf B03liOlKHOCHH y(;TpOACTRa llOl'JIOW,<liO~ero 
Ko.lo)J.na (IDH'IOTCH B BHW B03)tojKHO(~Tl1 l'I.111:poreo.'IOnPreciwro rropa;uia) 
so~~:a MiKeT fihrTr. OTBe)J.eHa c TIO)!Ot~blO Tpyohi M"MJ. WTO.lhHH, npo.m­
ii\enuolt ITO)J, 'JO.Jf~eJt PpyHTOBOfO MaCCHBa K JlOHHilieHHOMY jfecry 

(tj)lll'. f)6). 
p 

a) CMcret.ta KOHU8HTPMI.IeCKHx KaHas. 

lia1~ y11\e yKa3bllla:IocE. (eM. cTp. ~)~~ ), rrpu HaJIH.1IlHI 6o:JbWMX 

,1[1.1 BHe BI.IX CTOKOR, OCOOeliHO B ropHbiX paitoHax, ~e.necooopa3-
110, s~eeTo o~Hoit, OO•lhlliOro ce'IeHH:H, KallaHhl ycTpai'IBaTb cepi1Iu 
l-feoo:lbWI1\ KOHI~eHTplfliCCKHX KaHaB, H)I.ylll,IL\ rrapa.n.JeJ!bHO )J.pyr 

)J.pyry, BJ.O.Ilh ro p1UOHTa~1eH :mJJ,aHJlOfO 1\JlYTOl'O CK•lOHa ((~IlL 67). JlpH ,. 
3TO~l BH)I.e npoeKr«poBaHRJr cwmeur I~auaB, ocooeHHo eymecrReHHa 

KO~uueKcnaa y BH:.ma Hc.e.x paccl\rorpe HHhiX: cnoco 6oB pery .n ~ poBaHH a. 
CHJh'i1l noBepXHOCTHf>LX BO)J.. 

7-t-
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I 

• 

• 
• 

·--

IPHr. 66 

H~1eHHO c Hl130BOM eropoHhr Ka1Ii)l.OH KaHaBhi ( ~11r. 67) roopy~r.a·· 
IOrCa 3e~IJIHH1Ie Bll .. lJhi (e. ITO\IOlll,biO rpyuTa, BhiHyroro U1 KmW.B). J1pH 
:nmr Bhic()ra BaJlOB no)l,liMpae-rcn TaKinr oopcmni, 'rToiir,r np»· Halfi)OJI!,­
wrtx JJ.!-fBHJIX I'Opll30HT CTOAHHH BO)l,hf y Ba.rra. He )l,OXOnHJI )l,,O ero sepxa 

0 'F na _ ,,:> "'· 
Ha.m,me :lall.J,HTHLIX RaJioB 

o6ecne'rHr c6op BOibi tia/K;IOH Ka­
HaBhi TOJIL.l\0 C O)l,HOI"O Y'JaCTKil. 
CweiK)l.y KaHaBDMH), HMeHHO c 
yqacrKa. 3a.ile rmomHo c sepx-

" He H eTnpOHbi KaHaBhl. 
l(JI fi npa B "~[h H o it paoorr.r pac-

" r,MaTpHBae~JOU !'lfe1'fl\lhl KaHaR 

I 

RetMta. c,yu~eCTBeH H 0 Jrpe)l.yCMOT- ct r 67 
pe'l't., 1IT06hr ece )fe CTH r.te ne- " · 
pOBHOCTli Ha JlOBBpXHOCTH CKAOHa (ueiK!JY KaHaB-3-'111) fibfJIM rn.JiaHMpO­

RaHM B muosyto I'·Toporry, Jf :nHM caMr.m OLIJI. 6M no.lHOl'.TbJO ooecne-· 
'U~Jf C'TOK BOJI:hl eO see If WHp11Hf,I y 4aCTKOB C KJIOHa, 3~Me UJIOWHX )!eii;-

J(y KanasaMw. 
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BhLXO)J. BO)J.bl H3 C HCTe:\11>1 KOH u,eHrpwrec li·H \ KaHaB )!OilieT 6MH 
nc y rn; r c TB ,:r en C·.l e !l y IOil..I;IOUl n ynnm: 

J BoJ(l Bhne rm~ r OT)J.e.11HO H3 Kam)J.o it 1\.aHa Bhl s ,!JllH~Imy, :I.-1 JI e 

filiOl~yro ITO Cl\.lTOHy. B nanpaR.'Il'RHif, nepneJI)J,IHty.llipHfHI rapB30HTa..JIHM 

CKJfOi£11 ( ~rrr. til). Hp11 ;:n'(nr y BhTXO)l.a K<ta•)J.o~i n<lliaBr.t )J.O.~aLHili 6oiTh 
npitHHThr uasecTHbJe·1

) w~pi.r npon~H paa.'l!h!Ba H 3aii.:U1Hal-lMH ynr.H :nott 

KanaBbl (a TaKJI;e· CK.:fOHOB .1JOllU1Hbl, B KOIOpyro Blltnyn~·ilC1'C•H BO,~a.). 

'!.. HJJH nrcy1'CTBHH: T-at:oro- po)J.a .~ro~HHLr cncte·Ma KOHu;eurpiPte-

cKHX KaHaH BhJiiO)J.HTC fl B en P.!~M:l.1hHO CO(}py:n.•eHH r£0 K.aH<.IBY Jl~O:II) 

CK.'IOHa ( 1j111T {)S) ( neprreH)l,l'l Ky- _ _ 
.JIHpHo ero ropH.IOHTaJIIDt). Hp11 -~ 

C-rll rrp11!1rbll\aHHII KOHlWHTplill~~- - :i~.(~:</'_;;;;_,;.:.}rt:~.~-;f;f'')~_(-
CKHX KaHaB K )fartlCTpaJihHOfl -- ...:· ·. ...,. · -
Kattaur. (3arromeHHMi RlOJib cKJIO- _ :r..r' ________ _ 
ti.a). licnc yKa3hTHaJIOL'h, npH'Ithr- :: -

IiaH11e ;to.1JKHO uhrn. C.)J.eJI aHo no )I, 
vrJI o.\f 3 5 60 B )J.aHHO.It 
• 

¢ur. 58 

C,;tytrae BOiHWiKHOCT'h T3h:Of0 HpM)lbJKaHHH OC)'lll,8CTRil!IeTCa HYINI 3a-

Kpyi'JI•eHHH K.OHI~OB BCBX l{OHU,eHTpH'le('IiU~ Ii<IHaB l~IH' .. (i8). 

c) CMcreMa K3H3B a BHAe cerKM. 

PacntoipeHHhiti cJiytmfi KOH~eHI,plPlecKnx KaHaB, npn IW'l'OPO)( 

TWC~lt')(!IHe BbiBO)J.HTCfi B .MaDUHpa.lhHyiO Ii.aflaHy, JJB.lfJifHCH, ITO Ciyi~ecr· 
0 

I.'€T'laTOH ('MeTe\lhl J,;aHi-LBbl. 

• 
' I )o .11 e e oo Ll.I,I.Ot r :1 y '!a e ~r reT-

'faTOfi l'JI('Te\lhl KarraB ~IOJKHO 

Ha3BaTb rwne.\Jy, B IWTopoii 
====~ ~~~~ ~~ 

, I 

I 

'~Jur. 69 

K a 11 rrpH'MO.;lliJ'IIeAHyiO, 

1) CM. C.Tp. 69. 

7G 

LOle I:'Tl' fl .Her KOJI 1.11.0 '13 fllDTpam,­

HhiX KaHaB ( ~ur. G9). Ecren·· 
BeHHO, 1ITI) B :taBUCIL\lOCTH OT 

KOHTypa JOpH3.0HTa.lJeH I~K~lOHa, 
110 Koropo\tr ;laK.:la)J.hiHawrea cen. 

KaHan, JIOC~Te)J.Hife· Morrr mtero 
Taf\. H KpliBOMJHettHyiO l})op~ty. 
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r JIABA BTOPAH 

qaCTH~e MeTOAMHM npOeHTMpOBaHMA noaepXHOCTHbiX 
BOAOCiiOpHbiX M BOAOOTBOAHbiX ycTpOICTB 

I. Y JeMnRHOro nonotHa 

Tiplf rrpoeKntpOBaHIHf TparChf TIOBepXHOCTH1LX: BO)lOCOOpHhiX M BO-
~. ~ 

~OO'fBO;l;HhiX ycTpOfiCIB y Je,IJIHHOrO TIOJIOTHa OOJ.lllHO pa3.'lWia/HT C.le 
)l,yJOH~He M:O)IeHni: 

a) ITpoeKr11poBaHue :-nux ynpoi1cTB y BJ,teMKll. 

B) ITpoeKnpoBaHue :·rn1X yc-rpotlcTB y Hachmu. 

c) lhall)lOYBlLJKa paoOThi :·H KX ycTpoiicTB npK BhieMKax u. npK 
HaChiTIHX. 

ITpoeKTnpoBaHKe TIOBepxHoerHoro BO)l.OOTHO;(a y BMe1JKU B :mBKCK­
MOCT K U'l' rronepe lf HOrO YK"10H<l 'teCTHO CTll (B IWTOpO i1 COOpyiJ.:aeTC li 
BhleMKa), a raKiiie B :JaBliCll,lOCTll OT OCOOeHHOCTeif Bhle~!Kll, OOf,f'IHO 

u 

ox sa ThmaeT c .Ten y lOll.\ Ke BH ij "' c oopy il;enKu: 

:1. !\'~meTM. 
~. EaHKeThi. 

3. EaHKeTHhie KaHaBhr. 

4. Haropnr.Ie KaHasr,r. 

a) npoeKTHposaHHe soaoc6opHbll H BOJIOOTBGJIHbll YCTPOMCTB y Bbi2MKK 

Nmnenr :!aK~raJlhiBalorca ue noc peJ.cTBeHHO y uoww Rr.r urKOCct 
BhieMKK ($11.1'. 70). 3a)l.iPr:t KtoBeToB ronpan. u orsecra nosepxHO-
CTHyiO liO;l)r, CTeKaro~yiO TO.lJ:bKU .. 
C OC.HOBHOH TIJIOll.\a:IKll ::eMJIHHO-
m TIOJIOTHa ll e OTKOCOB BhleM · 

KH. Ha omose 1rHoroJierHe~ 

rrpaliTHKH :iKC·IIJiyal·au,llll iiieJie:;­

lfhiX ii:OpOI' yeTaHOB.leHI>I craH · 

)l.apniLre pa:utephl KIOBeTou, no­

KaJaHifhre. mt 1tep'r. (¢11r. 10). 

1:!. 
• 

. 0) 

YKa3aHHaH Ha 1IefJieii\C I'.iiYUliHa KIOBeTa ocraeTCJI TIOl'TDllHHOll 
fl TOM CJiyl£ae, eC.Jill YKJIOH )Ha KIOBCTa aHa.'torli'IeH npo;:t:.oJIJ,HO)Ly yK­
JIOHy OCHOBHOH H.Jl1Jllla)l.KH :mM.iiRHOI'O fiOJIO"I':Ha ('ITO, OOhi'·IHO, IHieeT ~Ie­
CTO ua npaKTHKe). Ec.m JKe BLieMKa pacrro.'lmKeHa ua n.Hm(a.ii:Ke, TO. ,.. 
lJlH OOe[jfle'IeHHH CTOI\a .BO;J;LI B KJOEJeTe, Jl(fC..;le)l.HeMy llpR)l;aeTC·il yKJIOtl 
Me Nenee 0,002. flpM :1TOM, lLaiB£eHhllla.a I'Jly6HHa KIOBt"Ta (KOTOpall 

77 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



yita3aRHOM CJIY qae, no )I,JIHHe ItiOBera, oy;{eT nepe~IeHHOH) npliHM "'aeT­

Cff (Ha Bo~opaaJ(eJie) He Mf"Hee 0,3 M. 

.... ... 
' ' 

flptr 3Ha 11HT8~1hHOll JI)IHHe 
TTJIOJl.la)lKH yita3aHHLie ye.,OBMII 

rrpo e 1\THJlOBaHJlH h".IOBeTO.B MOI'yT 

HHQf)l.a IIPHB8C.TH It 3Ha1fHTeJib­
HO H rJiyOHH e r.ro, H 1'0f)l3, B 

l~eJIHX :-HWH'lJMHH 3eMJIHIIbiX pa­
fiOT t~Hr. 71 ), IJ,eJH'eooopaanee 

<t>nr. 71 coopyaiaTb Jir:mm. 

JTpu ynpoitc.rfle cKa.nicrux BLie}£Oit KlOBeTLI npoeK"rnpymrca (1:1 
3aBIH~UMOCTII OT THTI<l CKa ... iJbl) CTICIJ,Jlll.ilhHOH $OpMbJ. IlpHHH'IhTe ~OpMbl 
ll pa3Mepi.I ItlOBeTOB, B yi\333HHhiX C.lfyl!aHX, Hil.lOlliCHhf B TeXHH'IeCKl1:\: 
yc.H)BHHX npoeK'rHpOBaHHff JKeJie3HhiX )\OlJOr 1 ). 

6aHKeTbl npencralMHIOT ,·.ooo1o onun H3 TJHIOB BonooTBOJ,Hhrx n.!l3-
HUpouoit2) ~'CTp3HI:!aCMLLX C RarOpllOU OTOpOHhl BLieMKU, HeTIOcpeJI,CTBeH­

HO 3a. OTKOCO'L llpHHI{HITbl B03Be)leHHJ! 6aHite1'tt 11 e:ro pa3~1epbl HCHbl 

tJ3 'IepTeJI\a ( ~nr. 7'2) . 

• 

-i~ o. 3 11'1. 
M. 

4PHr 12 • 

1\a,Et Bll)l,HO H3 'lepT81K3., oaHKB'I C;I,e.lla.H JlOii:CbiHHhDI. lfHorp;a 
Bcrpe'laioTtJI u (peaHLie 6am\eTbl (lj)Hr. 73). Jloc.lPJI.HUe IJ,e.11eeoo6pa3-

· o.s,. I 
I • 

<I>Hr. 73 
1) J1s,tJ.aHxe Coi03TpaHcnPQ>ekTa. 

>S ""'· -

~) CM. npe,nhi~Y:W.YIO uasy nepBylO (pa3.o;eA 2). 
78 
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flO rrplBICHHTJ, y pacKpLlThfX RLie.MOK. T. K. COOpy.JL:eHne HO!ll'hfTIHOI'O 
6anKera. ( oco6emw nptt 3Ha'rHre;u>HOM norrepe'JHOM yK~JOHe MeeTHor,Tu) 
'IOiKeT llpMBeCTH J\ yxy;~;rneHJHO yC.JIOBJAi1 l'lf·el'OHe:JilHOCHMOCTH p.1CFi.p1l­

T"hlX Bhfe~IOK. 

OuHaKo, ycrpulinBo cpe.3HOro 6liHKeTa 1nreer He;rocrwrKu, cso-
)I.HI~Hec~r t\ TOMy, 'ITo rpyH'l' o6H31KaereH or ecTerTBeHHoro ;repHoRoro 

noKpOBa. 
;+ro noc.qel,Hee o6noHTeJThr-TBO MOiKeT npHBPrnr K pacTpec.KHBa-­

HHIO II pa3MhiBaHHIO tpywra, CO BCe\IH H.hiTei\UlOI.l.l,lUUt. ITOC;lCJI.CT.BII.!BHI. 

Heo&xo)I,HMO~ no:-no'dy, cpe3Hbie 6amteTr.J yKpen~lHTb JlPPHOBKoiL (Ka-
3aHHoe H C OT HOl~liTl' H l\ c.ryqaiO CYXHX, ItpynH03epHHCTbiX rrer KOB, B 
KOTOpb!X yC'TpOHCTHO C pe3HOI"U 6aHKera BllO.l!He )Wll)'!'TI-1"10, tle3 BCJ!­
KHX yKpeTIIITI:''.lf,Hh!X OiH'IR)I,. 

B 1'0'1 CJI ytiae KOI'Ua !TOnepe '\Hhfti yK.lOl-I )!eCT HOC TH ( B KOTOpOit 
\ ~ ~ 

3a,lJ:OII\eTia BJ.Te:ur\a) OTCyTl'TRyeT, MHKeThi yr'tpaJ.!BaiO"t' C OOeHX CTO-
poH BhH~MKll. 

3a)J;<1.qa 6aHKeTOB COl'TOHT Jl nm, 1fT06M He JlOilYCTlfTI, CTO.K IIO-
BepXHOCTIIhiX JII1H"Ht'Bh!X H TaJIIH BO)I. C o6peJa BhleMKR K OTKOCaM ee. 

IToBepxHOCTH~>re BOJ~hi, norra)l,aiOI.l.I)Ie ua rrosepxHOCTh 6aHKeTa, 
)I,OJIIfiHJ,f CTeKaTh .:IHOU K 3a6aHKCTHO.ft KaHaBe (ec.JJH eCTh K.aBaJbep) 
(~Hr 7~), .:moo K Haropnon KaH::tHe (eeJIH. KaBa,lhBpa HeT) (~Hr. 73). 

3a63HHeTHble K3H3Bbl ynpalfBiliO'I'Cli y IIO)l_OUIBhl fJaHKe-ra R TO:II 

e.~y'I-iH\ KOI')!a IHiee'fCll KaRa-.1h8p (tflHI'. n). C TIO)I,rOpHOti CIOpOHhf 
Hb[C:'dEGI, npH O'l'CYJeTBHI-1 6aHK<1 Ta, HO nptt Ha.HPBHt ICaBa.1F.epa, y ITO-

~ 

)I,OlllShl nyTesoro orKo.~a ~Horn KaBa.qbepa 3JK.lfaJmBaeTcJI oaHKeniaH 

KJmma. floc.;le,~rmn HMeer 'Ie iKe xapaKTepncTHKH, 'ITO -" 3a6aHKerHafl. 
3a;ralfa 3a6aHKe'IHOH K.aHaET.f · CoopaTJ, H OrBeCTU IHJBepXHOCTHYlO 
B'OJ(y, JIOJla~aJOUWlO Ha HaropHhlff o5pe8 Bf>Ie)~Klf 11 rryTeEOU 01'KOI\ 

naropnoro KaBa.~hepa. Y'IHTI.IBaH ~ra.noe IWJH'!'recTB.O BOJI.hi, ItoTopoe 
creKae-r e yi\a:JaHHhrx n.lfou~a!lett pa3~Iepr,r 3a6aHKeTHOH KanaRhr 
TlpRHIOtaLOTrH ReCL~la He3H.aqnTeJhHhiMIL JhteHHO: 1'.11y6lfHa 0,3 M; WH­

p11Ha no JrHY raKin:e 0,3 M. 

OaHaiw, H CBfL311 en CTO:Ib ''aJioii n.ii.O~lli!.hKl none pe'moro ceqe-
HHH, 3aOaHKCTHbDI 1\aHaBaM npH;I,aeTCH ima 1UITe.qbJlbiH )"KJ10H (HP M.e­
Hee Q,005) C l~e.llhiO IWBblllleHUfl C.KOpOCTK TC 1leHllll BO)I,hl U1 TaKIHI. 
OopaJOll, npenoiBpalll,eHHH HX 33~I.1HBaHJIR. 

B sTolt eRH;JH, eJH'Uywr oDo6o OTMerun Heo<}xo;r_In!Oc.n. r.JeJJ;ntr. 
3a roe-THHHH~M 3a6aHKe'IHhiX KaHan. 0HH l{OjiJf\Hbl 6hrn, B 1£acrnocTH, 
eaoeBpeMeHHO oq1m~e.HM OT t'Hera c Tr~r, 'IT06hr ue rronycnnL nCToa 
BOllhl B HHX. Tioc.1C)lHee MDmeT CTaTI• 11pKI{HHOH CTIJMBa OTKOCOB BJol­
e~mn:. 
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B one.lhHhrx C.ilytraHx, Kor;ta nonepe'IHhiH )K;roH MenHoc:rli (l!!eHb 
-- ~ ~ 

EB.'IHK, lt. yeTpOHCTHY {)(LHlieTOP. M, CJie;IOBaTB.ilhHO, :3aOaHKeTHhlX KaRaS. 
• 

He IIpHOeTaiOT. 

Oo'nnureTcJ:r ~rPo Te)r, 'ITO npu fio.nhwuti Kpyrmme )JeGTnonu (s 
~ 

noriepetJHo.w, no OTHOIHemuo I\ nynr, HanpauealiH) coopfd-teHne. oau-
~ ~ 

KeTOR nm:1aHO C i\IH'TaTO'IHO UO.:IbllJM)IH :~eM.II.llHI)LMH paooTaMM 11, KpO· 

~iO TOrO, OOJibWHe pa;mepbl umiKeTOB MOI'fl' yXy)(lllHTf> yc.lOB.liH ycroti 
'ii1BOI'TH OTKOC.OB BhTeMKif. 

Ee . .ur. npH :no~r pacxon BO)I.hi, nona)J,aiOll.l,eii: Hit oope:1, o'renr. Jta.r. 
TO rr.onyeKaeTCII C'TeKaiHte. BO.~LI HeJTO~:peJI,CTEeHHO ITO OTKOl'a~I Bhle,JK,f 

B KlOJlE'T. 

Moil\er HJ!CTh '1ecro c..;Jylrail, KOrll.a no ye.~IOB11fDI "enHOCTH" He-
,.. u :..;> ,.... - • 

B03~10iKHO Ol}eciie'lJITb Ha)l~leiiWJ..LVBf npO;I,O.TbHhlll yK.iiOH :laoaHKeTHIJ~ 

KaHa BLI. To rna IIOCJ1 en nne He. ycrp.anBamrc H. 3a!lalfa, no oTBOll y BOil hi 
l' oope::a, pemaercH ('jJe).{yiOII~ll.:li nyTf:'~[. EauKeThl coupyiJiaiOTCII OOhll.(­
HbiM IIOpH;I,KOll, HO o6pe3 B J~e.nOM JI.olaHHpye'fCH Bj!O,:IL BLie"KH, TaKltflf 

nop330)f, 1ITOOhl 1IepeJ IC31I'Jl:ble 30 50 :111. BO)I,a QTBO)UtJiar·h C H~ro K 
KIOBWPY ITO~lOIIJ,biO ~ra.TeHblatX, 3a~m~eHHhfX KaliaROK (KllTOpble B ;nHX 
yr JIOmiHx Imor;ra Ha:~hiBa]()T cmyeKa)JH) rJiy6HJIOH no 0, ~ :\1. ( 1~11r. 7 4), 

~ ~ 

Cll;eJiaHHbiX IIO OTIWCy H Ha oope3e B pa:JpLIBaX OaHKeTOB. 

kABAflbep 

OAH~er 
I r 

' ' 

30 -':-SO ,., . 

k T 

--- ·---~Cb 3t!Af!J1· no~OTHA, ·-----.......L-
¢Hr. 74 
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-· 
HaropHbre H3H3Bbl o5hPJHO pacno.1omeubr c u.aropHon eropoHLl 

Bhiemm (!fOl!eMy lf Ha3bl~alOTCH ffarOpHhi\IJI.) It JHieiOT Ha3HalieHMe Tie.· 
p~exHa'IHTh BCW TIOBepXHOtTHyiO BOily, CT£11\3IOlUYEO C orrpe~e.:reHROI'O 

O.acreiiua I~ me.~eaHo)J.opo!KHO)IY rryrM. 
TaKlDI oopaao,,, HaropHble ItaHaBhl OTHOCJI'ICff K T{l,~IY 1HIIy Ita· 

HaB, KOTOpbie Ha3Ll Ba.lOTCJJ BO)J.Oi,;OOpHO-BC)J.OO·TBO)I;HbiMII. Pa3)tepb1 Ha· 
ropHLIX RaHaB Oil pe!le.1 HIOTC II paC1Ie'rO"" ( H 3(JBIICIHWCTII OT )!;a JIHhiX 
KOHKpeTHbi'X YCJlOffllH), )feTO)J.M.Ita KOTOporo npHEOJl.IHCH B r.qaBe '{eT· 
soproit {paa;~,e ,;r B.). 

TipH Ha.HflH1U Itas-a.n,epoH y nLrei~IOK uaropHLie ItaHaBbl paeno-
.urarorcn 3a RanaJJhepa~rH (s nopoHy nOJlJI) Ha pacc'TOHHUU 1 :l M. 
(H 3aBll.Cli~fOf:Ul 01' Clfef03'8HOCIUIOCTH n;armoro pa~OHa. U -~RUTpall,HOH 
Hf,JX C BO"CTB rpyHTa ). 

Ec .. nt KaHaJlhepbi OICY'IC'IBYTOT, TG Har{lpH1Je ItaHaBLI, BhlllOiiHHfl 
rnHoBpelteHHO QJYHK~IH! 3a6.aHKeTHbiX RaHaB, paCIIOJIRraiOTM B KOH~e 
fiaHKera (t~nr. 73). ITpu 9'IO~r ona )J.OJTJJ\Hhi OhiTh pacno.;roJIWHhi .ne 
O.lllliKt'-, 'IeJ-l HU 5 M 01' BepXHefi 6pOBl\R OTKOCa Bbl€MI\lf (ti}Jir. 73) 
np11 TIAOTHhlX .H cyxHx rpyHrax, H He 6,mme, 1Je~t Ra 5 _,r + H lHe 
Meuee 10 :lr) (rn:e H r.11y6rnra RhH~MRll) . B c.Ta6Lrx rpynrax Ol' 
TDit me BepXH€U 6pOBKI~ OTKOCa. BbieMK1l. 

B CBH3H C TeW, 'lTO Hai'OpHbiC KaHaBbl OTROCHTCII n. TUlly BO)J.O· 

tOOpHO-BO)J.OOTBO~BhiX, T. e. paCXOll BO)I;bl, ITOCTynaiDIIJ,eli B HH, IIOCTe-
# 

neHHO B03p3CTtleT r•TYMIHa ItaHaBbi )J,O.lJiKRU IIOC'TelieHHO yBe.1WJII-

BUTb-CH (IIpH npu6,rHDI\eHflll K. yC'IbiO). 0)J.llaK.O, Ha npaKTHRe He npHoe­
l'alflT I~ ycTpORC1BY TaitOI'O po)la KaHaB rJiyOHHOIO 6o.Te~ 2,5 3,0 U. 1 

n6o :no rB.stumo, c onHoil tTopoHhr, c 6o.loiU1BI o6'eMOM aeM.JUIHbiX pa.­
fl.otr ( CJe)J.OBHTeJlhHO ilKOHOMHLJeCI\.]{ He~e.II€W06pa31IO ), a., v )l.~y­
roit CTOpOHhi, npu Ha.JIHLffrH Kpy'IbiX Clt.'IOHOB, MOiKf}T npnBecu 1\ 

normmemuo ycroit1moocur Je)fJIRHbiX Mace.. 

B ropHhn pattonax, Kait 9TO yme yitaJhiBaJJOCh, MHDr)l,a npn6ermoT 
It ynpoHCTBY CHCTeilhf naropiihiX ItaHaB y 3CM..'I.IIHOro no .. ~OTIJa. 'B BH)J.B 
CC'fRH. 

BoJI.opa:ue.1LHYIO TIJ1!Ky KaHaBhi, y)l,o6Hee, Bcero BLJ6Hpan c. B­
naJJ.aromeA: c Bo;~..opa:JJI,e.ll1lHou 'IOqKoit rroqepxHocrn '3·ell.m. Ycne Ita· 
naBbi, B :laBue~nfOC'IH or MeCTIIhiX ~CJIOEllit, MO~eT 6hfrh 3anpoeKTH­
poBarro pa3.'11ftiHbDIH IIpll.eMaMH. Tip!:~ ilTOM JI.OJI/KHO 6h!Th ylfi'efiO 1\0J[· 
rueKcHoe pemeuue 3a.[{Mu o6 Rblxo.~e Bcex KaJLaB, coopymeHHhrx J 
BhleMKH, a IDieHHo: KI<JBeT'OB, 3BMHIH~TllhiX: (H 6an«.eTIIbiX) KaHaB u 

Har(JpiihiX K.anaB. Ec.nr B6JJU3H uyJiesoro MecTa Dfi.H (T. e .. Toro Me· 
na, r)J.e rwnqae'l'c.II Bhre~ma: H n.al!HHae'!cSI aacL1IIL) HMee'for pytreit) 
oBpar ll.li.H ii.O'JIHHa, yxoJI,HIIJ,aJI B c·ropony or nyrrH. ($11r. 75), 'fO I'Or­
)J.;a BLIXO)I, KfOBCTa: 3aOaHKeTHOtl H naropHOit KaHaBbl liOiKWJ; 6LITL C)J.e~ 
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----- --------~----- -------------

4>ur. 7S 

Jl.a El C3MOCTOHTeelbHO. Ec.Ill! me EOJJJf;)U ur.TeBuro MHT"d· 1teT JIOlLXOJ{ff 
ntHX 'IOITO£lm~Hqecu.u ycJiorutit Jl.IIH Bhrxo.u:.a. yKa3aRH.I>rx tmHaB, :ro rrp11-

• 
X.OII,RICIH, OOe)lliHifB [X h OOII(ee p)'t.IIO, Hanpamrrh B TaK Hl3hiB3P.~)"ill 

Up[);(Q,lJiiByiO BI}!'(OOlBOJUI'fiO KaHaBy, coopymaeMyiO y HaC,bliHI (~Hr. 76 ). 

ft>ur. 76 

Ef,•IR B~O.'Ib rrachlllH c.oupy.llmeTc.a He Hf}Oi{tMbHaa RO;"(OOTBO;lHiUI 1\J.H,•­
.Ba, a '[le-..'lepB, m BhlXOl Be ex yh'a3il nHhtX ·ahlllie KaaaB rw~merc a .s pe-.. 
3BpH H JJ;a.1ee K HCI\YCCTBeHHhDt C.OOpymeHHHM H~IH HR3HHe, HJ!eiOII(e.H-

~ 

fff ll'O OJHI30ClU. 

B) np~eKTHpoBaHtte BOJQC60pHIIIX M BO.Ofl'IIOAHbiX y&TpOHCTB y 
MM:bmM. 
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flpH rrpoeKrHpOBifkllU BO}l,OC60pHbiX H BO)I,OOTBOii,HLIX Y~'l'pOiiCIB 'f 
l{aCbili ff pyKOBOJJ:CTHyKITCfl C .11 e)l.yMJll.IM }(H ITpMR U.H !IJ ~ 11. 

1. EcJin H.aChlllh rrxeer BI,ICOTy MeHee 1. M n pacrro.ij03{eHa n Me­

c1·Hoc'ru c neacBO-BbipajKeJIJJLm yKJIOHOM cnopymemte npo)I.O,lhHbiX 
BORODTBO)lHMX KaHaB JKeJ:aTC.llhHO C o6el!X (";TtlpOH HaChiJJH. :tro CB!l33RO 

Tell, tJTO na MeCTHOCTR, H~eJDIU.eil HeHCHO BblpanteHHbiM yKo~ltiH, 
B03:'riO»CHO CKOnJielUie JJOBepXHO CTHbfX BO){ y OCHO H3HJ.III HaChllll1. 

EcTecTBeHHo, TaKIIe CKOTIJleHurr He)l,oiiycTHMhi, n6o oHH Mory-r 
ITOHIL3HTb K.aK np01lHOCTh, TaK If yr'IOhUBOC'I'b RaChJTID. 

2.. Ec.HI nonepeqHblfi yK~lO!f Mennorrrr n:Mee1' HBHO BhlpameHHbiH 
yK.lOit {ITOpll)I.Ka--0,005 ), TO B03MOiKHO orpaRHifMfbCH coopymeHneM 
npO)I.O.lfhlfOii: BOlOOTeO)I.HOU KaHaBbl TOJ!.bKO c. HaNlpHoti CTOpOHhl. 

3. B rex c.Jlyqaax, Kor;~:a nachlm B03BOiJ.lfTCli H3 rpynra, B3JIIOm n 
peaepHe, · rroe.1e)I,HHif CJY,iKRr BO)I,OUTBo.qon y 11 achmu. (Tor)l,a, pa3y­
Me eTC II, He T He OOXOi1.11MOCHf B C 0 OpfJKeRHli npO)I,OJH) Hl.rx, BO)I.OOTBO)I,HJU 
KaHaB). O.:tRaKo, npn6era'I'h K peaepBy B yCJOBHHX noi'hthl peK:, KaK 
CJieU,IIaJILHOMy yci:pOIJCTBY )];Jill UO'BepXHOCTTIOPO BO)I,OOTBO~a ITO ::!aK.JliO­
l!eHJHO UVfHG HE\HC'), 6hJBaeT HP~eJiecoo6pa3HO. 

URMG HKIJC y«a3biBaeT: 

dlpH )I,OKa3aJIHOM HeOOXO;{IDIOCTR BilHTb ae;\l.[Kl B npe;J;e~1aX ITO~­
Mbl. 3aK..JI3Jl,Ka pe3epEOB pa3pemaeTCH C Hli30BOit CTOpOElbl ITOJIOTHa H 

TO.lbKO B oc.o6hiX CJJyqagx, no paJpemelflllO HatJ.a.QbRHita YnpauJieHKH 
m. l(. cTponTeJihCTBa, )IO}IleT Obli'h )I,Oaymena aaKJiall.Ka peaepBOB K c 

Bepxosott cropoHhf B npe)I.eJJaX pa9MLIBOB. 

QqepTaHHe ·pe3epBOB ua noU~ax c,o cropOHLI HaebJlllf ~OJJJKHO 6.bm, 
ue npHMOJIHHenHoe, a c BhtcTynan BHyTpb pe3epBos B Bn~e rpasep­
coB». ll pu WIOM Il011epe•JHblit llp0¢11.!lb peaep Ba )' CTpaimaerc ll TaF., Jtal' 
;JTQ rroKaaaHo Ha lfepreme ( ¢nr. 77)2

). 

Oi!,Ha Ito, HeKorophie cnel.\HamtcThi, nanpinie p, npu$. BeneHfiCOB 
fi. tl, 3

) no.TaraJOT, nao6opor, lJTO B yc.liOBiflU TlO~~ILI, KOr)I.a Tpeoyercn 
orsecnr JHalfHTe.JJbHyiO Macey BO~hT pe.3epBhT fio.Jie e npeJI.noqTJtTe.~J.­
Hbi KaHaBa~1 {HMelOll.\lUl ropaiNO MrHbllfyiO n.nOUIAlf;h rrorrepettHOI'O ce­
lfeHun ). 

1) TexHH'!ecJu-t:€ ycAOBHR aa npoekTHI)OBaHKe M eoopylk.eHHe 3eM­
JurHoro IIOA:OTHa. 

2) Tako:A: Jke npo,4mAL pe3epaa yCTpaHBaeTcR B reoc cAy"'aRx, 
kO·I'.zta ITO TeM 'HAM KKhiM YCli.OIUtHM oka3LJBaeTCl! H-eB03MOJkHLI'M Bhi­
OpaTL rAy6KHy, HeOOXO)J;JHri'YJJ ,1\li..H OTBOI,l(a BC\!tl:al (rpyHTOBble BO!llhi, 
C:JI.HIDkOM IIJI.'OTHI:ai:A: M p;:op :JI'OCTOJJIUJd£ ,![JI.$1 pa(JpaOQil'lb( rpyHT H Il'J).). 

J) «YcrpcuiCTBO rt}'TH H CITO'COOLI ero :JI..e'leHHR», 'l'OM I, H3A. 1937 r. 
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I 
.PHI'. 77 

OT,,teTIBf, liTO B yc.10BHnx no HMhl ( n Ha 6oJIOT:)X) Mlmr-ma. IhHOe 

:ma11eHue npOii.OJ1hHOro yKJIOHa pe3epBOB u KaHan MOJKeT 6hlTh npHBaro 
1'1 0,001. 

4. Peae_ps RJ.Ili rrpo.[OJLHaH BO~oorBo)1.Ha.H ~taB a sa 3aK.~a..IlhiBaiOrcH 
Ha. paCCTOiiHIBl 3-X (a Iml~ MHHHMJII J],Byx) M€Tp0EJ OT TIG;l.O:IIIBhl OTiiO· 
c.a HaChHIH. 

llo.~oua 3eMJIFl yl\aaa HfWil rnH­
pHHbJ Ha3hlBaCTCJI 6ep)10H ( ~TH. 
78, 79), UJI.aHlipyeTCJI B cwpo­
uy BO-!fOOTBO,II.a (pe.3epBa H~lH Ka.­
HoBLI) H HBJIJHff'C,JI, B pa.CCM.aT-
pHBaeMO.M aCTIBKTe, OilHlHI I[J 

"T.H UOB BO.~OOTBO.II,HblX TIJiaHHpU-
HOl\.1 ). 

---- -

tl>ur. 79 

! 
• 

I 
4 u:·. 78 

J. flJl.lHHpOBJ{a oep'.t Mil-.-tK€T Ob!Th cue.1aaa.: 

a) eCTeCTBeHHaJI (t{!Hr. 
77). 

B) IlOJJ.CbiTIHall (¢Hr. i8). 

t) CpeaHaJI ( 4f!Hr. 79). 

1) :Sep·lrii:J, DOiriH'IlO ykasaHHOii :QeAH, JUf~ ei:Qe P:H,Il. APYI'MX 33-
.. a"' ·no oTKomeHHIO k Hacwnn. IlOAPO'DHlO no 31'0-MV sonpocy CM. E. H. 
Be,neHHe<>Ba · «3e».AHHoe noli.OTKO• s yqe6KHke •YCTpoitC'l"Bo nyn1 a 
cnt'C06bl ero Ae<qeH·KR•, T. I, 1g37 r, 
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C~tbr~J KaiiOI.Oi! 1!3 mn yL~iaTp11Bawren lf3 •iepTeJI\eli. (lloc..IeJJ,HIUt 
rrsvM 'fH.fla.II n.:ratmpoBK~t 6ep'I np11;(aeTCJI nonepe11Hhiil yK.ifoH B 0,02-
J ·- ,J 0 04). EcrecTBeHHr..re nJiaHI·:puBK11 oep)I B03Hil!;amT B roM c.~rwe:, KO-
r1a nonepe 1IHI•IJI rK.nOH ,\leCTHOCTH HanpaE'JJeH OT HRCblllH (IIJiir 'i 7 j. 

Jio.n:e-hLITHhfe n.~aHupoBKII 6epM ycTparm:.nor raK jK>e, KaK 11 cpe3!ihle, 
'-' 

B TIP! rJiyliae, JtOP)(a UOITepe•IHI.Ill yK.~OH MeCTIIOCTrr HanpaBJJeH R' Ha-
Cbfl1H. CpelHhre n.laHifpoBKU 6ep'1 Bhrr-o)J.HO upuMeHHTh .TJ.lfiiih Ha I\·PY­
riJx Koeoropax, liunm eHnMae,tbr);l:, npn aTo~r, aHamne~TbiiO o6'e~I rpyH­
Ta ~milieT 6hiTh 11 crw.ijL30BaH JJ,JIH c oopynieHihi nanmu. 

G. j'(~Tbe pe3epsa HJlK npoJJ,O.'!LHoJ:I BOJI:\10TBOUHOH KatraBhi )J..O-IiKHO 
6hiTL c~eJtaH:O .1J.H6:o y lfCKYCCTReHHOfO coopyaWIII1fl, JH160 B CTOpoHy OT 
DfiH It JIOHM.iKeHHO~lY ~leCT~- ()J.OJH!He, py1IbJO, OBpary ll T. )(.). 

flpu ;nmr JI.O.ilJKHbl 6hiTL npe-)J.yOJO'l'peHbi ~tepbl npOTHB pa3:'tlb1Ba It 
;ran.uiEaH'1H ycr~>H KaHaB ( y BhiXoJia:). Oco5euHonn ar11x: ~1ep uhi.m 
pacniorpeHE:.J BbiUie (cTp. 69). 

EC<TH B u,e~1RX BO:.me)leHHH HaChinlf, HeOOXOJUUfO~TH B pe3epBe, Ha 
BC'eM HpOTJiii\f.'Hli!I ~TOH H3Cb!IUI, He·r, To BhiXO)( BO/.(Lf 113 peaepBa~ 
)J.e.1a10r B IIp0)1.().1hHYIO BO)I:OGTBO.UHYIO ~HaBy, .HB.T.RlOIQyKle!I IIpOJW.~illC-

. F.ne~I pesepsa B C.\lhiCJTe BO)l'OOTB0)~1'1. 

2. Y oaparos 
ITpJ.1 npoennpoBaHnH cpe.rrc'ITB no 6oph6e c osparaMK, pery.mpo­

HHe· CTOKa JIOBepXI:IO!',JHhiX: BO.:{ I1Ppaer CaMyiO CYlll,PCTBeHHYIO pOJl!. . 

• rru BHe Bhl c u ra.~hH' BOlhl, c:re • 
Ka.H ITO lipyrhDI OTKOCa)l OBpa • 
fOB, paS:IIhiBaJOT llX H, TIOCJle;! · 
HHe, BeChJia HHTtlHCIIBHO, pa.spa­
CTaiOT(',R. Hepe:unr r~Ty .. ta.n, ~tor· 
JFa uspanr, naxo:nmwHe<~H Bla­
JieKe 01.' lf\CJJe3HOiWpOJKll[)U .Uf­

fiHH I\. MmteHry ee nocrpoiiKH, 
H3JI.Bnratorc-a, rrpn pa3pacTaHH.H, 
Ha. ae.\fJlHFfOe IIO.WTHG U, T'aKlHI 
OOpJJO:W, CT'ilHOBflHH IIpHIJI:IHOff 
pa3pymeH:Ifll 3e:WJIRHOfO flO.WTHa 

Hr. 80) 1 ). 

..... , 
( \ 
I \ 
I 

/ 
/ 

I 

$Hr. 80 

/ 
I 

PeryJIHpoBaHu.e cT'OKa rrosepxHoCTHbiX Bl}ll y oRparos, o DOM·OII(I·IO 
pa'lJIHIJHhJX ycrpoitcTB ll'{IBepXHOC'fiiOro B'O)lOOTBO)I;a Ht~~eeT. I(C.Iln He .11.0· 

1) cttm-. 80 B3HTa :K3 kiDH'K XoAMo'roptma a:3a~J1Tia lke..JI.~H'O.IlO­
I»boro TIOJI.'OI'Nfa. K coopyJkeHJdi OT OBpar<m", C,. 27, pKC. 19. (Joh­
~8Hfl~ 1938 r.). 
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rry(jnL1'h pa3-'fhTB 11, c,ue)I,OBa.'Ie.JibliO, no.Jinef:irnee paspacnJHHe. ospara 
flpoeKI1IpOB'3Hlte CllC.TeMbi llOBepXHOCTHOfO FO)l,OOTBOJJ;a Y OBpara 

11 aaB\telBWuTll O'l' KOHKpe'I11biX OCOGeHHOCTeH MeCTHOCTII, M·Oii\CT npe 

c~lellOEiatTI. ;:~ana':IR: 

1) 3auoa oBpam npoi\YKTi:lMII pa3IIIbrBa ropHbiX nopoJI.. 
'1.) 0>FBOJ( BO,;hi B 6e30ITaCMDe JleCTO. 
fiepBhi~ H3p11.aH'l' (33HOC OBpara) BO;:J~IOJIOIO nplfMeHH'rb B 'I'O~l t.Jiy. 

lJae, KOr)l:a CKJlOHbl OBpara )l;OCT3TO'IHO IIO.liOrH. 3aHOC OBpara )I,OC'I'II· 
raeltH CJICJlyiODJ,l:OI o6pa30M. IJ.ouepeK RO)l,lJTO&a ycTaB.aB.1R'ilaiOEJi XBO· 
p4JCTJIH1I~ rrJie~HH BhlCoTait (Ha.iJ. nosepxHOC1'hiO seM.JIM) Ha 6oJiee 0,2 ,~. 
i:hn IUe'IHu cTaBJirc.fl B BHJI.e c-ryrreneli raK, K.a.K no rwitasafLO na ttep· 
'IeJJ\e ( ifm['. 81). lloTOK OO)~hr, ·necym,nit nponyKl'hi pasMMBa I'PYHTa. 

¢~Hr. 81 

HaTaJIKUSclJICb Ha yK.a3aHHhfe XBOpOCTHHbH' IIJieJHH, HeCKOJhKO rep . .HeT 
O'Kopor.rrh. Jlpu aTOM, qaetiiD;hi rpyHra~ HeCO)Ibie HM. oceJJ;aiOT Ha 
Jl)fn &o)l,orroKia. TaKIDl oopaso~1 npoHcXOJJJfT nocrerreHHoe saMJIHBaHHe uo. 
caMOW .Repxa KaiK)l()f'(} JT.JieTHH. Y CTaHaB.HI&'1HCH CBCpXy HOBLJJ1 p.H)I, 

( ~Jrr. 82) u naJieHHe 3aHoca 

. " . . ...... -., TIOBoTOpHeTCI:I. fi pH He3Hat(H· 
Te ;JbHOH r.Jiyti IHre OBpana. y Ita· 

3aH R LJ M nyTe M BO 3 )J!HK H 0 )1, O· 

ITHI'HYTh noJIHOro 3ilHOCi:l oB· 
¢Hr. R2 para. 

OnbiT noKaswBaer, 'ITO HaMJiylfrnMe· peay.JibTanr pa6onr n.Jieme· 
Bhl:X: .sarpaamemdt JI.Ocnrrai<m:H np11 c.1euyro111,l£X yc.Jiomun: 

a) He px liHIKe CTOJI mero 
ff.iJeT H.ll 6bl.IT He ~IJIO m Hlnli: I' 

~f,OBIHI JeMJIR y B-hlllJetTOH· 
uteJ'O ( ~nr. 81 ). 

JJ.) fi JWTHJf B II.1i:IHe U li 

csoeM npoJJ;0~1h'HOM npo{pi!.JI.e· 
JI.O.liKHhl liMen .1o1auyro lfl.op-
•Y (~Kr. 83). . 

' ' ' ' 

fio npe)l;.~ O'IKe HIHO Ill Be H ~apr.l'iOI'O 
~Op.'lla IT~leTHH B rr.uane ycrpaHsawrca 

86 

¢Hr. 8 3 

• I ______ ... 

.. ,' ' ' J 

HHm:eHe a Genny JIOMaHair 
raKIDI 0 pa30}1, !JTOOLI ·Kaih)J,bi.H 
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n.~eTeHb oopaaos.aJ c ocoro OBpar.a yro.'I B 4b"' (~H'Jl. B3). Oco6~HHOCTlf 
rrpoqmJIJJ n.llerRJI H YBK3KH ero c nJJaiJoM II.leTHR noKa3aHbi Ha qepTe.­
me (!f~Hl'. 83). 

TM\ilfl .KoncrpyKIVIJI ITJle'IHH ycrpansaerc.H c TC)H I~e.JibiO, 1rro6bl 
yJt)tHHWn ny1'b reqeHllfl BO)I;bl, nanpaBMl'h ee no uamteHbllHIM yitJO­
HaM B)I;OJII, IUeTHH (3IIa1JIIT yMeBbJIJaTb CKOpOCTb) D, 'I'aKHM o6pit30r.l, 
)I;QOH'TI>Cfl Half60.1Jee 11HH'HCllBHhl:X OT.TCl?tteHKi\ rrpon;yKTOB pa.3Mb1Ba., M­

e OMIJX B{);J;Oli. 
Brupoit ·sap.11aHT :m_,rta1Hl (oTBon; BO)I;bi B 6e:Jorracuoe Me-c:r,o) pe­

uraertH (\1e){VlOLUIBI ny-reM· •• • • 

J. Beprnnna oHpara, a JaK/IW ero 6mta orro.a:ebiB31()TrH KaHasoit 
(~lfr. 84 ). Pa3Mepbi KaHaBhi orrpen;e.;lHIOTCH paCI{E'TOM B ~YHKUHH l{la'K · 

l 

·r 
·' ' j_1 

I 
I 

Tnl[ecKoro parxoJI;a BO)(bl, npllTeKalolll.e~ t npiuerarou~ero K ospary 
6acce~Hfl. 

1\aK Bll)UIO HJ lfepTe·a~a, npli :J.tl)J;ilHHOM pe.u,e!Jte MeCTHOC'I'Ii CHIK 
~ " 

BO)I;hi no KaHaae. n:e•laeTcH E ooe nopliHhJ or TOI(Klf, .ilentameil npoTlf B 
BeprnHHLI oBpara. JtaaaBa 1nreeT uaauaqeune nepexBaTHTh BCk1 Bon;y, 
KO'lopa.a 11pl!TeKae1' c. GacceMHa n oDpar. 

fiauwsa n;o.1iKHa fiMTh nposeJJ,eHa na IH'KOTopo~l p.ar.cTOJJ.HrH1 or 
.sepmHHLr onpara, onpen;:.e.uJeMblM paclfeT0\1, noo npn HaC·blU~eH\HI BO)I,OJO 
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rpynron, y ~dJID-H BepmfUibT oBpara, B03)JOilifiO no.HR.JieHHe o5Ba.ITOH H 

CUJihiBon. Ilpai~nPieCKlf, DJIJL oohPlllr.Ix yc.wBnil, ~-ITO paccTomme e·o­
cTaB.lHeT npn5~IH3llHJfbHO 7 8 M. 

Yc.ThH aToti Kanam.I (ux 6yn;e1 B paccMarpwuae\to'll UIY1Iae 
n;oa) ~npansaiOTCJI E 6e3onarHO)I MecTe (il)"I!We Bcero. ec .. ~n HTO H03-
j\JO(h'HO no .YC~lOEliJDl MeCTHOC/rll, V HHaor~oli -qaCH OBpara). 

Er.nn onpar 3amoraer 3naqHre.1LHOe nporHiKt'IIHe rt Il0 1II:'My-.iJ..H6o 
Hei~e.:JeCG06pa3HO llOflO)I;llTb KaHany !lO HH.30DOH 1IaC,HJ OBpara, B03~10:If\­
HO CII.eJUtrb COpOC BO;Ih! COOKY C ITO~lQ.ll.li>IO OilHOfO H3 II3BeCTlfbiX CliO· 
coooB conpHmemm Bepxuero 11 HHiKHero 6Le~lil (nepenan;br, OJ,JCrpor'O­
hll, KOHtO.J:lhJIO-.~ee 11Hble COpOCbl). 

Ilpu 3HamrreolbHOH KpyTil3IH' MeCTHOCTU B rrpeilOBpaiKl>H --- He­
peJJ;I\0 OhlBaer l(e.lJeCOOOpa3IW, IDICCTO yKa3MJHOft O)I;HOJ1 KaHaBLI ~-
3aK.lJa.n:I.maTIJ cepmo KaRaB, ynpoeHHbf\ 60.H'e ~t.rtll. MeHee (B 3aBliCK­
~onn or peJibe~) KOHu,eH-rpwiHhiMH nonra)HJ (1mr. 85 ). 

,.., 
c ... 

cf:lur. 85 

2. Hanoo~1ee uaJ{eamolt :J.arrvnoii OBpara OT rrpneKaHrrH nonepx 
HOt'TRbiX BO.)I; HB.~He'IT.ff KOMOllHJipOBCIHHOe. yCTpORCTBO B BU)I;e l\aHahhl 
•: BO)I;0381IJ,HTHhlM Bfl..JIHKOM (nOMei.QeHHbiM H!Uife KamlBbl) (~HI'. 58). 
_ KoiJCl"pYKII.lfR liX ncrra Ht3 qepre:JKa (Bhlwra s npel{e.mx QT 50 n;o 
i 0 n1 ). Bon;oJam,HTBbl.e BanM n:oJUKHbT 6h1Th Rblii0.1He Hhi n3 UJlOT Ho.r·o 
rpyHra ( .JTY'IU!e BCero· cyr.JIHHKH H. • .Ut TOIIV1t1- r.~IIHbl). 
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PeKO)feH!lyeTC,Jl OTKOCbi sa.TIHKa (oopa~eHHhJe. h CTOpDHy CKJJGHa 
5accei1Ha) yKperr.rrHn ~epliOBKOit. 

n~1Jf TOfO, 1IT061>1 H3UerR~TTb oopywemJII 6epera OBpara TIOJ TJI­
:mecTMO coopymeHHoro Ba.JIUKa noc.JieJJ;Hni1 no,THierr pacno.:lUI(I1LCH 1-fa 
paeCTO!IHU1I 2 3 MeTpOB OT B03MOiKHOH rpaHMl\Ll rrpWmhT oopyrnel!Yiif. 

3. Ec..11t C'l'OI~ BOJJ;hi y IJBpara npoMCXOJJ:H'T He 'Jlo.:n.Ko K ero sep · 
UJHHe·, H() lf K 00K3:'.1, TO TOTJJ;a, np11 onOHCblBaHifl1 OBpara KaHaBoi:l, 
CTOK ITO HeM HanpaB~UieTCH It O'CH OEpara If OTC](l)l3 BOJia cnycKaeTf.H 
B ospar 110 cneq~aJLHO rrocTpoeHHOMy norKy c nepenalaMll HnH 6JJ­

c:rporoK<tmf, a TaKme raCJneJia~m ~nepr1nr npH mu. 
fimHDiO yK1J::WHH1IX MeponpHHTJIH 110 peqr.'U1p0B3HHIO JIOBepXHOCT­

HOl'O 1aoKa B ueJIHX 6opL>6hi t pa3pac.JaHHe)t osparos. BcerJJ.a JJ;O.ni­
ffhr 6b1Th np1HIHTbi MCJlhi n() yKIPITOiKemuo (flaKropoB, oJiaronparJ:TCTBYKJ­
mux ITOHB.IH'TIIITO OBparOB, KaK-TO: pa3BilTHe patTill'P. ;1hHOro TIOKpOBa. H 

rrpnospamnoti '30He 11 osparax. He.~onyu~eHMe pacnawKrr CKJIOHOB 6ac­
cehn.a 6opoaJJ;amr rrepnenJJ;HKy JJ rrpnbnlw K I'OpH30 HJa.TfOI H T. JJ;. 

f,JJAHA TPEThH 

81t16op cnocoGa 11 HOHC:TPYHqiiH n apexoAa OT aepxHero 
tibeciJa H HHHIHeMy 

llp~ npoeKTnposaHHn KaHa.B HJ ll!eCTHOCTif c 6o.1LWHM yK.TOHO)f, 
IT0 4TH HeH36e.ii\Ha ( nr. LlaBy l!eTBepTy]{), pa3~e.T B) BCTaer son poe o 
Bhr5ope cnoco6a nrpexoxa or sepXHero 6I>elfja K HHirme ~•Y. KaK R:llle­
CTHO, 3TH CflOC()Obi nepeXOJJ;a CBOJJ;SI.TCH Ill yr.rpoikTBf O){HOJ":O (n.m Ke­
CKO.lii:,KlfX) H3 C.1e):lyJO~lfX 'fi1IIOB COOpyiKPHHll: 

1) llepenanoB (oJHOcTyrreH1£aTbiX n.rn1 MHoror.T')"newraTux). 
2) DhlCTpUTOKOB. 

3) KonconHu- Jiee 1IHhiX c{tpocoB. 
IUH 4) J1x C01teralfHJl. 
BoJBliKa.eT sonpoc o ~e.JiecooGpa3Hocrn npinreHemtH OlJ.HOf'O R3 

.nux cnoco6o.B IJ:,llff rrepexo)(a OT BepxHero 6Le~ K. H.H1KHeMy, B 3a.1a H­

}I hiX yc.IJ ORH llX. 

&npoe nor onpe)l.e.uena, sooome roBOJ1H, liCK.JIIOlfKTe.lhHO •Je,\­
HIIK0-9KOHOMHIJ:ecKrlMH coo6pa.JKcHifHMH. Oana1w, Mory·r Ohirh u rrpejJ,Ba­
pnreJihHbie coo6J:ajKeBH.H, KOTOphre npexonpene.unor Jrcxox TexHnKo· 
3K.OHOMHIJeCKHX paciJeTOB. 

Ta.K, RarrpHMe:p: npHMeHeHHe 6brcrpoToKOB ObJBae-r Bhrro.'{HO npH 
.cpaBlnrre.TihHO 6o.~hrnHx fK.TIOHax (Ho He (io;lee. 0,03--0,04-) u nocTa-
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'fOilHO 6oJbUJoil. ;(.uune 1 ), Hoo 11p11 KoporKoM 6wcTpo•nJKe HalJ.aJlhHan 11 

hoDe•rnaH ero •rac'nl rocraa.tlnor :maqiiTenrryiO no.uo o5m.eu croJf.MO­
crn 6hlcrporroKa If, r-.~en;oaa.re.JlbHO, o norae;uieM c-.Jiy•rae OhiCTpwroK flB­

.ifRe<rcH 'MeHe,e BwrOJlHhiM, qe~\1 neperru:. 
c.]nye:r Y'WCTh T..3.KiRC o6bJlllJYlO npenMsmeca r.eunyto npOCTOT~ 

KOlfCTPYKUDH 6LrcrpoTOKa (s cpar;H.eHuu c nepena,'l,o~t), Koropan •rame 
~' ~ Bcero CBH:JaHa co cpasmrre.ni.uo ~teHJ>IUlfM oo eMOM 3eM .• 'IHHhiX paoor. 

a Tai\.iKe eEn6o;I.Ra or noporoc'Imomnx noanopnhrx c'J'eHoK (noc.aemHe 
rro•I'fH acern:a nen3Cell\1lhl y ueperranoB). 

KaK noKa3MBaer HpawrnKa/) np1r yK.iJ.OJrax 6L.Icrporonos ooJlee, 
0,0:~--0,04 liX He05XO~IIMO ycrpanEaTh C HOBhillleHHOit lllepOXOBa­
'J'OCThiO. EcTecTBeHHo, 'I'IO raKlte 6LicTpoTOKII o5xo;I.H'ICH 3Ha 'lllTeJ1LHo 
n:opo11;e ooi>PI'Hhrx. BoT no•reMy R rex CJJy•wnx, Rorn;a yKJioR MeCTHOcTI1 
HpeBbfWae-r 0,03-Q,04 u,eJJB£000pa3HOCTb rrplBieHeHHH 6biC1pOTOKa 

~ . 
)I;O,TJJKIIa OMTb HOj~'rBeP'1KlleHa rne~HaJihHUMIJ TeXHJHW-:tJIOHOMH'JeCKIHI11 
pac 'feT a ~Itt .. 

PacowrpuM KoHKperuhiH rrpHMep. 
Ilpn npoeKnipoaaRHH IHJBepxHorTHoro BOJI.OOTBOUa Ha .'IMHHH Cra­

.nlHCIWit IK. )1;. HpenyoiOTpeH BMXO)I; 80,11,00"PBOjl,HOit RaHaEhl K (JBpary. 
C6poc ROJJ,br Ha JI.Ho oBpara ocyureciB.lJITBtca, KaK. .:no BIIJI.HO II3 'lepre­
wm (~mr. HG), c rrmwiU.h!O MHorocTyneH'raroro nepenan:a. B KOHJ~e ne-

• 
.i 

:';4' 

------------

<l>Jir. 86 

perraJ{a rrpeJI.)'C)lOT'peH BO)I;G60tiflhlti RIMO){e~. flp11 ilTOM BO)I;a 1{3 BO)I;O­
OOHH.OI'O Ro.uon:J.W BbiTeKaeT s 6oKOByiO RaHaBy (nD ;wry oBpara} 
( rfmr. 86). 

B rrp1wenemro)J npuuepe HMeerr 'tecro 3Ha1tHTB)IhH3fl pa3Hocn B 
ypoBJurx sepxHel'o H HHJK'Hero OM'tlla (13,26 M). 

YK.:TOH MecTIIoC'IH (cK.UOHa oBpara.) HBJJlfeTCfl rraRaw 3Ha'rHTeu­
HbTM (0,59). 

1) "ruAp01·exHH'Iec·kHe coopyJk.eHHiR» no,o; peA:al<~HeH rr.poQ1. IL vf 
AHKCS1MOBa. 'I'cM I. 

~) H. H. AeBH •rHJI.paBMi'lec·kKe coop:yJk.eHWI,. 
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llp~BltJihHO JIB Bhi6paH B JlaHHOM npHMepe ((', yK&31:lHHe~ yc.liO· 
BHn) woco6 nepexl)na OT Bepxnero 6J,elfla. 1t IUJiKH:eMy? 

Er.IJn cpaBHDTb pacXOJ.hi no s-euHHhnt: paooTaM R 6eTuHy· . JUrt 
JJ:PYX BapuaH'ros cnocooa conpameHH.H 61e,~os: {.IIHorocTyneu;qarntt. ~ ne­
peaa,IJ; u OhlC"IporoKJ, TO llJIH :l3)1;£l11HhiX yeJIOBIIil no.qyl{amca, npaoJU!· 
JKeHlW, C;le:,yrou~ue pe3y.;1LTaTbi. (B •~paBHeunn oTKllll.hiBaerca rac~ne,llh 
sue prnR; pac~ter aeaeTt.n na e;uumuy m npu:nhr co opya,eJHIH ). 

I) Bapltawr ycrpoArTBa :\otHorocTyneH1tRToro nep1waa: 
a) 05'£')1 31'~•lllllbiX pa60T 2.710 M3

• 

B) ()fel\1 6eTOHifhiX pa6oT 1 25,5 M3
• 

'2) RapHilHT ycrpoittTBa Obl{~:rporoKa. 

a) OO'r" 3e~.um1Ix pa6o1' ~1omer uh!-rb cBen:eu llO'iTH K HymD 
ee.u ue r'lllran uevonuwit rr.JJaHupoBKH PpyHra u ncxon:Hn. tm Jlpen:­
oo.itO·a•enua, liTO JIOTOK 6LrcTpoloKa yKpemmerrn c no'loU~hJO umop Ha 

!lOBe pXROCTlf 3e~•lll. 
s) 06''eM 6e'ToHH11X paoor 11,5 M.3 (npe:a;no.!Iaraa, 'ITO ro.illD,HHa. 

n:ua .liO'fKa ohmrpoToKa paBHa 0,5 ~.). 

Hpu5.liHil\eHRhiH pameT TTOKa3bJEaeT, 1110 OLICTpOTOK npH~!eRHTh 
Bhli'O)I;Ree. n,lH.aKOl B rrpnBe:teHHO\l pi:1(',lJt'Te Re yttHThlBaeTf.H KPYTM3Hif 
~IeCl RQf,Tif, KOTOpaH, l\3K yKa3LfBaJIOl'L, HBMiel'CH ooc.J,\ia 3HalJHTen.­
R()ft. 06bJliHO np~r rat;nx fiOJlb!UHX yuoHax ObiCTporolilf ne npU)It'RHIOT­

cn, u6o :no Bht3Ba.lo obf 3Ha':wreJlbHhle cKopocnt. Uor .• 1~n;Hee noB.lleEt · 
.llo &ht 3a co5ol1 ynpoiicTBo BeCh111a c.:WiiiHoro 11 n:oporocroJnuero ra· 
ctne.!IH aHeprulll. 

Ror no't:ell.r, e Jlt'lRHOll npuMepe, uec'dorpJI Ha 6o.!Iee eKoHO!IIMtJ­
RhH~ w KOHcrpyKTHBHo OoJiee npocnre ocooeHHornt 6rMTpoToKa. npu· 
HWI' ~ruoroc:ryneH1TaThiit neperra;J;. 

fionyTHO C.;le)l;yt'T O'IMCTIITb 1 'ITO )lHOfOeTyneHqaT1Je !1epena)l;bf 
o<ihPIRo 6hJBaiOT I{e.fi('Coo6pa3HO yCTpaKI!aTb (mt:eeTo o.JHocrymwtaThlX) 
Irplf pa3HOCTH BhWDT BepXHero M HUiJ\Rei'O 6heifiOB, npeBhllllillll 
IIJ, r it 3 Jt. 

flpn npoeKIHpOBaHIHI yc.TpOHClB )l;.~ff c6poca BO)I;hl R. OBpant, ttl 
HMeeT ~teeTo B paaoopanno~1 np1n1.epe - IteJiecooopamo npmteH.flTb 
KORCO.HHO -.!Iee'lHhie co poeM. Ouu OOXOiOITCH ropa3RO .n:erneB.le ~JROfO· 
1orrneH'JaThiX nepenaii:OB u He TpeuyiDl' cneu.fl.a.JII>RhiX rac.~rre.~efi eHep· 
ruu~ n6o nan:aJOI!lHe Ha n:no oBpara c:rpyu BOlbf, pJ3MhJBaH rpylfT1 o6-
pa;lyJOT ecrecTBeHHyiO BopOimy -- y{',IlOKOMTe.niJM~ 6acce~u. B n:aJib-

1) B np.KMepHOM n~cqeTe He yqKTIX:aaiOTCH cTeHkJ..t coopy)kcHJ11! 
Mil o6oHX B8PliaKTO.B. 
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" HeHWeM. pa3~lhfB, IIOCJie CKOIT.TeHlfH B BOpOHKe JJ;OCTaT0 1!HOTH (llJI fl ra-
WeHHR ::1Hepi'Hl1) KO.!ll!lleCTB£1 BO)lhf npeKpalll,aeTCH. 

B rex cJiy 1taHx, KOr)la ecTecTB~HHhiH yK.'IOH Mecraoc1w npeJl,CTaB­
.11HeT w6mo JIOJJatJy.IO .'IHHIHO, H)lHa 1Jacn KOTopoit 6oJTee noJiora, 
apFal'l 6o.1ee KpyTaH IH'Jrecoo6paano Jl.;trr conpH.iKeHII.R 6~oe4JOn npa­
~remm. MIClllaHH1fe KOHCTpyK~Hif. fL\teHHl} ll ne:psoit UO.lfee rro.rroroi1 
11acTH YCTpannaeT\,fl fiht(',1p0TOK, KOT'OpbiW rrepeXO)lHT Fl nepena)l Ha BTO­
poti •racrlf. vKOHOJrJf'Iectian u;e.rrecoo6pa3HOCTh npn,teHemur raKoti cMe· 

' . waHHOH KOHe1pyKQH11, B yKa3aHHhf:' yC.'IOBHHX, ycMarpHBaeTCH ~3 

C. 1Je)l y !Dill HX OOCT'OH'Te'Jl hCT B: 
Y me OTMe•Ia.JIOC·h, liTO npR yKJIOHaX '!eCTHOCTW: ;Ito 0,03 0,04 Bf,f­

!0/IHO II pH.\IPHHTL 6hJ CTpOTDI\ ( 'f3 K I~aK OH JleiUeB.le K npo111,e B :1KC­
TTJiyarat(lfH). llpn 6o.!J:hlllHX yK,lonax 6~:.rcrpoiOKil rpeoywr norro.rmnreJlh­
H bl X 3arpa T HCl )'CTpOHCTBO TIOBhlllJeHHOll mepOXO&aTOC H1 HJIH OKa3LI­
BalOTCH BOBCe He HpHJit'HH~IhiMlf B CBH3H CO 3Ha.llHTeJI.bHhDIH CKOpO­
CTfD1H npO'reH:aHHH BO:\hL BoT II01Hl)ty BO Brop-oit '!acTu ylracma wnpH­
,,ieHHH OKP.3LIBaerclf 6oJiee r~e-:lecoo6pa3HL>Di nplnteHeHHe rrepeTiaaa. 

Jlpu,t-ep~I TaKort oieiDaHHOH KoHeTpyKIJ;HII conpHa\eHHH 61etj1os: 
MO;tieT CJtymwn coopymeHne 6LrcrporoKa ueperraaa Ha Jhnu-~lap-
ro \fCJ;mr KaHiUie'. 

f .nABA 4ETBEPTA5I 

CxeMbl HOMnneHcHoro pac'leTa paJnii'IHbiX 
B0AOC60pHO•BOAOOTB0AHbiX ycrpOACTB 

Doe.ne TOfO, KaK Ha}l81IeHLI KOHI\ypnppOLU.HC BapiiaHTbl BOaoe.6op­
rTO-BOJ(OOT80/lHLIX yt'·'I'pOHl'TB, K1lK ealiHOfO KO~HI.lertca, nepeXOlUlT h~ 
pacl!ery cocranMIIOrn,nx tHoro KOMIUeKca. YRa3allllblit pac•teT pa36H­
saeHH ua: 

I. rMAP3BIIIM'feCKMe p·ac'teTbJ. 

a) l)af,'feT eroKa. noEepxHOCTHbiX Bf);J. -c orrpeiJ.e.1eHHOfO. 6accei1Ha, 
npaJJ.eraron~ero K Boaor.6opHo~IY KUMn,lJeKVy, If pacnpeaeJieHne parxona 
UO oTae.U,;Hhnl )"CTpOHCTRaM ~HHOro Ito~mJie~tea .. 

6) r l!JJ;paB.liH'IeCIUti:i pac'l:e'l' IlJI3JHI pOBOK 11 KX yKpen.JieHll II; 
R) fH)paB.IHPieCKait pac'lleT . KaHa B; 

r) fllllpaBJHPHlCKllH paclJeT 3aiii,l!TllbiX coopymeHuit (saJIO,H); 

a) rnapaBJIIP£eCKHli paCIJ.eT nepenallOB U 6MrrpOTOKOR, a ta-KJKe 
rae lfTe.IIeit 3HeprHu rrptt li.HX. 
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11. KoHcrpyKTMBHbl& pac"!nbr 1 
). 

a) Pac'reT npoYHOCTH H ycTOM'IRBOCTl! yKpCITJHmllft KaRas H JIOT 

KOB; 
6) pacqeT ycTOH1lHBOCTfl BaJIOB; 
B) pac1.£er np01lliOCTH u ycTOH'IHEOClilf a.neMertros nepenan:os. Gbr 

" c.rpOTOJWB U racHTeMH BHepntH DpH Hlf.X. 

rMApaenM~eCKMe pac~eTbl 

A. Pac'leT croKa nosepxHDCTHbll BOA 
~ -B H3CTOHlll,ee· BpBMH HaHOO.~ee ynoTpeUHTe~ILoHhDI. MeTO)lOM pame~ 

'Ta CTOKa UOBepXHOCTHh!X BOa Ha npaKTIJKe H:B•lH.eTCfl Mero~, npell)IO· 
/lie H.HhiJ:i rrpo ~- M. M. nporOAbfiKOti0BbiM2

). y Ka33HHhiii M€T0l nplnte. 
l-lHM It onpene-.. 11emno MilKCHJtaJibHoro croRa rrosepxnoc.-rHLIX EO~ (T. e. 
K orrpe)lBJ'Ie HIIIO ~!aKCHMaJ·bHOr'O pacxo~a BOnhi, npnreKaiOlll,eH C oacce li · 
Ha) npH IIJIOIU:a:mx 6acceitHOB, )I.OXORRW:HX J(O 100 1\B. KM. TaKHM oo· 

pa30M, Oil BIIO.IlHe YAOB.IleTBOpHeT p8C 1I€TY K3HaB, TaR KaK IlOC.Jie~HJfe 

HUKOr~a, rrpaitT!rq:eCKfl, He· InleiOT fuccetlHOB CTOJlh OO.TbllHfX pa3l1epoB. 
MeTOJ{ npo~ M. M. npOTOAbfiKOHOaa OXBa.Th!BaeT ;\Ba BU~a croKa: 

1) 01' JieT"HllX .llHBHeit, Bhiiia]Ul.IOIIJ,HX Ha OTTaHBillyiO IlOtiBY ( .1HBHeB OH 
c·ruK), 2) Ol' C·HerOT(IJIIIHH ll Bece.Hnero JI:O.JK)J;.R ITO IIO~~lOpOIKCHITG-ll no'l­
BO (c~tewaHHhiH cTOR). PaclreThl JI.O.JilKHhi 6hiTb npoBe~eHhr Ha o6a Bff· 
!{a CTOKa. fiaHaBhi JEe pacCI:IHTbiBaKlTCH TIO H.an60JILUieMy, H3· ~BYX B.a­
prraHT'OB, pacxo~y. 

He rrpnBo;I,a TeopenPWCKoro ofivcnoBanua ?lleTo)la pacqna MaKcH­
MaJIJ.Hero c·roKa fiOBepXHOCl'HhiX BOil: npo~. M. M. npoTOAbfiKOKOBa ) 
-- ~aUHll .JIIlllib ero Q(jHOBbl. 

YK.a.ill.eM, 'ITO npuMeHIITe.ll1Ho K KaHamur pacxoJI BO~hl rroBepxHo­
fTHoro cToKa onpe;I.e.JJReTCH c.teJJ.yro~HM rryTeM: 

a) EtJJn KaHaBa He3naqnre'JibHa no JJ;.JIHHe ( <2·00 ·300 M), 10 

oupeneJJeHKe M.UKnlM3.iUHOfO pacXOJJ;a OTHOCl!TC.H 1\. YCThiO KaHaB:l>l. 
6) EcJIH: KaHaBa. UMeeT 3Hal£HTeJihHyro ~:nay, To oua pa36Hooerrca 

Ha O'IJI,e·JibHhle y'laCTitH (llJIHHOIO 200 300 M), COOTBeTCTB£1HILO KOIO~ 
~ " pb!M Ha~te'laiOTCJI oaccell.HLI llOP.epXHOCTHOfO C'fOKa. 

IT pn aroM MaKcHMaJihHblit paciO!t orrpeJJ.e.JiawrcH JI;JlR HH3oBoro 

KOHLI,a K31K]{Of0 yqacTIHt KaHaBbl. 

1) KOHerrpykTHBH·hfe pa.cqeT.bl B HaCT05UU,eti kHHre He pacc.MaT·pK .. 
Ba•IOT'CH, 3TH pacqeThl HMelOT AOC'NI..'l'OqHQ IIO~HOe OCBe~eHKe B C"OO!'­

BeTCTBYIO~e·H, yka3a.HHLIM: BOUpGCaM'1. AH:repaT}'p.e. 
2) CM. pa5oTy .rrpoq,, M. M. IIpol'OAh'"koHooa a lrn"Kre <(Ma;kC·u 

'Ma"'-:t:.HLI.A: CTOk C MaJI.LIX OOCWiHOCB» JI0.A peAakttHe:li: npocjJ, r. )I. /l.Y 
oeiJ\.Hrpia, 1 9 40 r. 
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1. Pact~er nMaKeaoro croKa 
MaKCllMaJir..Hhi~ pacxoa or JIHBHeBom cToKa orrpeaeJI.He'TCJI no cJie­

II.YIOll.leti ~OpMyJie: 
Q 1G,67(a1 --i)f (1) 

3.1l€C. b: 

{.) ~rau6o.~LrnHJt pacxoa BOJlbi R ~e/cei~. 
f1 1 pat'leTHaH llHTeHCHBHOCTJ, Jl.l).lliiJ.fl )\Jlff )laHHOfO KJIVIMaTH'I€-

CKOfO panoRa, llpH npilllllTOH pac'tJeUIOit 11p011.0~.)KIIl'fiJlhHOC'IH llO:IKIJ.Il 

( MMj:~t:!tH. ). 
i --- paC1I€TH8ll HHT€HCHBH0l'Tb BintlhJBaHHll BOIJ.bl 110 11BOH B 

MM/MJlH. 

f Ka.HO(}.!J.bllla.H IIJIOll.la,!l.b O)lHOilpeMeHHOfO CTOKa, T. e. HaU60U-
Walt rrJio~a)lh ron qacru 6acc e r. ua, c KOTO poll Bhmaaa lDJ.Ua a JlOlf\)le Ban 
Boaa oaHospeMeHHO creKaeT K. eoopyarennro (Kll2

). 

Pae•Je-rHaH IIHreHCliBHOeTh aomM onpeneJIReTCll eJie)lyiO~liM ny-
reM: 

a1 ka {2) 
3-JI.er,J, k -- KJIHMarnqecrrnH Itoa~HQHeHr. 

a paC 1IeTIIafl KH'IeACUBHOC:'f'h J(OiK)l.H ){JIH QeHTpaUHOfO paiioHa 
EBponeiitKO~ qacnt C.CCP (MeJn:)ly 52a 60° ceB. maporhl n 3:-3° 20' 
- 47° 20' BOCTO'lROR J(OJIPOTbl or fpilHBH.!Ja.). 3HarreHHe a MOJRe·r 

6brTb Ha.HneHo rro 4Jop~1y.lle: 

5 a = --::---;---:::--:-:::--
1 +O,U6 t (3)· 

[if,e: t 1Ip011,0JiiliOTe.'IbBOOTb J(OJK)l.H B MHH. 

Th.ll If MaTIPie CK ltd KOil4tHU,ll eHT (It) J.I.JI.K 06bPlH biX 1 
) Jt.JIIfM3Tl!lleCKI1X 

ycJIOBHH onpe)leJIReTCR 113 BblpameiiKH 

M 
k~-33 (·~) 

3)lech: 

M -- c peaHee 3Hatre.HKe roJJ;oBoro c.yroqnoro MaitcuMyMa UII pai1-
oua JJHHH.H, rro.IyqaeMoe nrreM ae.qeHna o6meii eyMMhl roaoBhrx MaK­
CHMyMoB Ha o6I.Qee 'IHe.qo roa,ocraHLVIIi H:t6JJJOJJ;eHJLH (~IM). 

I) J.1ckAIOtteHKeM m o6hl'IHbiX kM-s:MaTHttecknx ycJo.OEH.* HBJo.JuoTcn 
lu.HMamqeckHe YCAOBMs CAeAYIOIUMx pa~oiWFJ CCCP: KaBka~. KpJ>IM, 
3akaBka3be, Cpe;uuul MKH, 38CYIIIAHBI:.re paA:OHbi npHkacnHH, Kpaii­
HLI:ft Ceaep (cPaermee 65° e. m.), BocrottHaJI CH6J1'pb (aocTottHet! fl6-
.'I\<J:Hosa xpe6'l"a), Ilprutopbe, Ka~na't"ka K CaxaAHH, 
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33 cpe~He~ 31La'J€11He PO)(l)BOTO CYTDlJHOl'O MaKC;Il.MyMa ;Ull lJ,€HT-

paJI[,HOii no.wchi EBpon. lJaC'Ill CCCP (MM). , 
H 'fex c.~)I'Iaax, Korna pacqe-r CTOI\a npoHJBOJ.HTCII B pawot1ax c 

ocoobnnt KJJHMaTli'recKHMn· ycJIO BHH~H ( CMOTp~ne caoc&y H.a crp·. 7 3 J. 
K.llHManPiec&nrt K03~H~HeHT 1\0XlKeH ohiTh Haheu c.1ei{)'IOUlnM o6pa 

30)f: 
flo MeTeOp0.10IH11€CKinf j(aH-

HbBl 00 HH'T'€HCHBlfOCTH H T1 p.o-
" 

j\O.HKWfeJihHOCT'H II:OHtileli CTpeMH-
C}f KpHBafl aHaJIOfH~HO TIOKa3aH 
nofl Ha 4)ur R7. 

Ha t)Hr. 8 7 naHa Kp HBaH 3a-

BHCHMOCTn 
a t (t) 

., !lJiff u,eH'rpaJihHoro paii.oHa EB-

$Hr t,7 pou. '13ClH' CCCP. 
lJ.TOObl Oripene.mTb .K B l(aHHOM paHOHe, f,.Jie)lyWJ COIIOCTC:IB.lli.Tb 

OpiJ:liHaThi llOC'l'pOe':IHOR HpiiBOH r. op)I.HIIa'raMII TaKOBO:fi TIQ ¢mr. 87~ B 
HHTepBa.ne rrpOJlH.lflKHTeJibHOCTH I{OlKile~ OT 10 MIIH. j{O 21/2 lJaC. 

PaclfeTHaR uffrencHBHOCTb snnThiBa.RiiJI BO)'(l)f oo~JBoft i (MM:/MHH.) 
J\{)JlllrHa OhiTb onpe:{e.ije.Jia IJOMiJIIl,biO crrei~ll3Jlli:IhiX OIIhiTOB HaJJ. BILIIThl· 
BaHHeM. IIonpo6noe oi1HC:aHHe MeTOI{HKH npoBeJJ;CJlHH raKHX oiihiTU,B 
onHeblsaeTeJI, HanpiiMep, H ftuetp~K·l~Hn Coio3rpaHcnpoe&Ta no pacqe-ry 
CTOita TIDBepXHOCTHMX BOJ{. ~•lfl rrpenBapnre.lLifhlX pacleTO"B &Hl»mO ,. 
HOJI1l30BaThCH llpHOJIH;mre.,JTbH'hiMH 3Ha1IeHH,fl~11f HHTeHCHBHOCTH BIIH'fhl-

BaHBH ITO naHHhiM Ta6.UII.J.M '1. 1 
). Ta6 IHlta 1 

fJIHHbl H lliHpHOf,1HBf!CT&Ie IIO'!Bbl • , , • • , , • , • 
2 CyrnHHKH, cyrJJHHIICTble, qepRo::JeMHble (.u.erpu~tpoaaHHble 

"BbiW,eJJoqeBHble) caernoKalllrauosble, 6yplile, ceponec­
Bble, JleCOCleRHhlf M CJJa6o nO.ll30JIHCTble R011Bbl • • • 

;) Cy.necKu, cynecqauwc t~epHo3eMRble (n;erpuHposaBB b;e 

1 

H Bhllllenoqe&Hble), cae r JJOK&rn raHOBble, 6ypNe, cepo,1 ec· 
Hhle, necocrerrR~e H cna6o no;I,JoJHicthl.e nO,Bbl 

4 MOWHble qepH03eMhl, TY 11Able • 
5 l.Je pH03eNbl o6biKROBeHHWe • , . • • • 
6 lJ~pBo3eMbl IO}I(Hble (EBJOll, qacrH CCCP) 

• 
• 

l1HTeHC"Jl· 
ROCTh BIIH­

ThiBBRHII 
MMINHH. 

0,10-0,30 

0,40-0,80 

1,0-1.50 
0,50-0,80 
0,60-1.0 

0,70-1,20 

1) Ta6AJH~a 3aaMCTBO.BaHa H(3 Bpellie.mfo:A: MIHCT.PYk~~LH COD:3-
~aH<:IIIIJ:Oek:ra no ,pa~qe-ey croka nosepxHOcmi:oix BO.a:, 1939 r. 
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---------------------------------.~. ----~------· HnreHC'IB-

HauMeHooaune noqo 

7 TeMHOKaturaROBhte H Kamranoohle 11oqsbl • 
8 noA.lOJibl H CRJibHO onO)l30JieiiHble nO'IBbl , 
9 CeplaeMhl rnnuucr!:lle • • 

10 necKu MeJIKHe nepa3De3ac~~ble .••• 
) ] nel:KH KpynHble H MeJJKHe pa3Bl'BJe'-HIIe 

• 

• 
• 

HOCTb BI'IH" 

TbiBaHHi1 

MM/MWf. 

0,70-l. 1 tl 
0.30-0,IiO 
0,50-0.6 0 

1,0-2 .s 
3-.) 

r PHMEliAHHE: .aaHHble ra6JIHU.hl ne ornocArca K no'~~oa"' rop$RHhi\I 
COJIOHUeBaTbiM, Kap60H3THbiM, IUCflfHf!CTbiM, K&MeHMCTbiW; 

a T3klKC ;~a60JIOqeHHbiM H H3IO,IAIUHMCH B H.Olfal1.BIJJeM 
C OCTOAHHif. 

lllopMyJia (1) llJII ()IIpe)J.eJieHIUI HaH60JIEurero pacxona MOJJ\flT 6Lm .. 
EhipaiKeHa HeCl\OJlh!W B npyrOM BMII.e, J liMeHHO: 

Q 16,67 18 1 i)q:F q9F (~~) 

:~~e c.h: 
q 16,67 ('a 1 - i)- MO.!I.y.1b JIHBHeBOrO CTOK8 

(H3MepHeTCH B 

F - llJIOI..U8.LI.b 

Ms 

CeK. I<M 2 ) 

6accei1Ha (t\i\1 2
) 

f 
- IW3$HJ.J,IfeHT OJJ;HOBpeMeHKOCTH CTOKi:l. (paBHhlli OT 1'= F 

HOIHeBHIO IIJIOI~aJ(H O;J;HOBpeMeHlfOPO CTOita I~ IIJO~ClJ{H 6accefiHa). 
Hpu: rronaoaaHHH npHBe.1eRHhntn ¢opMyJiaMH JlJIJI orrpe:r.e.JieHHH 

HaJtoo.'fhmero pacxoaa .rrnBnero cToKa noBepxuoc'fHLIX EOJI, rro Teopt~a 
npo4J. M. M. npoTOAbRKOHOBa, MoryT 9MeTb MeCTO .li.Ba CJY'IaJI: 

1 CllY'I3H. Ha OCHOBe pac'l.etOB aBTOpa BJJaraeMOH reopHH CTOKa, 
1Ip0JI.(MJKUTeJlbHOCTt JJ;OJKJUI, t max, COOTBeTCTRfiOIIl.3JI M:aKClfMYM~ 

pacxona, orrpe~eJIJieTca 4!opMyJJoit: 
~~' 

tmax == i6,67 V 5_K - 1 
• 
1 

(6) 

Rc.'IH BpeMa cTeKaHHH HJ ca~10ro OTJI.a.Jennoro rryHitra 6ucceti-
H3 t1 MeHbllr.e tmax ,ro B 3'TIHI c~lytrae paclleruan rrpo)J.OJilftH· 
Te.ibH.OCTh JlOlK)lll Opl!HifMaeroo. paBHOH t . t 1 1\ IIJIOlll.a)IJ> O)J.HOB'peMeli-

f 
rwro cToKa F ; npn :rro:'lf, o-'leBHJI,HO, 'f == -~~ :.:::: 1 

• 
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Ke. 

TaKOBhi npe,iHWCLIJIKH K rropRil.K-Y pac•I-era llf} l 
P<1mer Be;J,ertH B cJieaytoi.D,e~l nopHil;· 

Ha. HJiaHe &lcref:Ha B.aHocnrrcH JIR-

JtRH cnp!Bl~JeHHOI·U JIOfa ( ~lll'. 88). ;Ja-
~ 

TfrM npOBOI{IiTC·H .mHIIJI naa:JOJ1Wero ua-

K.JlOHa lf3 HaHOOJiee OT;~aJieli:HOH TOt!KH 

6':.lCCe1tHa il.O .mHRlt CnpHMJieHHOTO JIOfa. 

J[ouei{HHH nepece&aerrH HOI{ yr.lOM ~· -=-= ~ 
Yro.l(· ~ HaHll{liT IfJ Bblpa*eHIUI 

rrpeaeJI J 

rae: 

tg ~ -- 2 
J:J 

CJl Y'lllO. 

...... 
/ 

II> Hr. 88 

/ 

Ja -- rrpOI{OJlbHbiR YKJIOH JIO ra no oepel'Y (0 IM). 

/ 
/ 

/ 

(7} 

J2 cpell,HRH SKJIOH CKJIOHOB no HanpaBJICHlUO, nepneH~HKYJJH.p-
HOMy .lory (0 

{ oo)· 
Dpa .-JTOM CJ1ell:yeT RMeTJ. 

B BRI{y, 'ITO HCJIH. OTC.YJCTBY· 
-· eT flCHO BLipameHH,blii JIOf, a 

• 
raKme ec~m rJiyumra Jiora 
MeHee 10 )J- aonyct;aercH 
npRHRMaTb YK.!lOH Jiora no 
6epery J;, paBHblM YKJIO­
Hy Jiora no JI.HY J1 lqmr. SR:, ). 

' 
.I 

<Pur, 89 

-
' 

• 
I 
\ 

HocrpoeHRH, caeJiaHH~>Je y&a-
3aHHbiM JJYTeM, MOryr rrpRHeCTJI K 
ll:BY'I C.Jiy~taHM ((~Hr. ~-~Rqmr.b'il· 

Tm~H" o1lpa30M. Ha .. ocHo&e npo­
BeaeHHLL\ nocrpoeHRif, rrpeacT.aB­
JIHeTcH B03MOlKHhlM HOI{C4HTaTb 1{, R· 
Hhl nyreli creKaHRH 11 !no Jiory · .. 
Jf 12 (liO CKJIOHy) (Clf. ((JIIr. 88). 

D,aJie e o [1 pe.lleJIHerrcn Bpe:u a cTeKaHH.H ( t 1 ) or HaR:)O.l e e ora a­
:J;eHHotl ro\nm fiaccei1 Ha no tflop:\lYJie: ') 

-
1) llrp;H yk:JOO!Hax Ci&blWe 100 %-J• B cPOPMYhe (8) Bet\WUUILI 11 II 1" 

3a·MeH.fiiOT:CS Ha IJICos '(1 11 )~/Cos "(. r,a.e 71 H 1 - yrAbi HakAOHa k 
I"'p~f30HTY JJ;Ha AOI'a 11 AHIHJMU HB~OCM.biiie>!'O HlllkA.Q.Ha c):l':l.CHC'B. 
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t, = 16,67 (8) 

[JI.e: 

V1 - cpeJIHHH CKOpoe.TJ. Te'leHlLR 110 Jiory (HJII1 tHl OTpH3KY· Ita-

HaBtf WGTBe'l'CrPeHHO e.ayq·aJO, llOKaJaHHOJt.Y Ha $Hr. 89) (M/CeK.). 

V2 cpe')lHJlll CKOpOC'Th CTeitaHHll no CKJIOHaM (~t/Cer;.). 
~ 

3HiltJeHHH c.KOpOC'f'eA CTeKaHMif ROJI.lJ V1 H V2 ~oryr iiJ,fl'h 

onpe)(,e.lJeRtr no ~opMyJtaM: 

v1 0,6 1< 1 Q
1
/, J

1
3fs=0,276 Q

11' J/IB· 

v .. 
• 

r .r·e: 

tmn: 

0,5 K., A1
/2 i/16 

-

A Q I . 
F 2' 

kl --0,46. 

k2 0,10. 

0,05 A1l2 iftG 
' 

I 

J-- v Jo2+ J22 

• (9) 

(10) 

]~c:m npH npoBeJI.eHHH y&a::JaHHOro par;qera rn1ewr ~tBC'IlQ cJiy ~ra~l. 
flOKaaanHtrfr Ha tJmr. 89, TO R <P(lpMy.rre (9) nemo YKJIOHa Jiora .11 
cJieJI.yeT 6pa'f[, yKJIOH KaHaB.b.l. 

TaKIIM o6p~amr, MOIKCT' 6hlrb HafiJI.eHo 3Ha{reRife t1 (Bpemi ere· 
KaH!fll JUI caMoro OT.JI.aleB Horo nyBK.'i'a 6ac,ceiiH<l). C paB HifB t 1 " 

tmax. onpeJI.e.lJ.fiiOT, K KaKOMY CJiy'IaiO OTHOCfl'fC.fl 33)laHHble ye.10BlLJI 
{ h 1 eJiy 1IaiO UJII! KO n pa30fipaHHOMy HillKe). PaclfeiHhf.H paCXOJI. nn· 
peJI.e.lHe1CH !TO ~OpMyJie (!). 

0JI.Haito, Ka.K 31'0 BH)lHO H3 !POpMy.il (n :Jf 1 0), Jl.Jlfl roro~ 11Tm)hl 
'-' 

Haunt Ch'OpOCTll CTeitaHHII BOJI.hl V1 ,H V2 - HYlKHo 3Han pacxon 

HOJI.hl. 

8TO OOC TOH're.~1CTBO I!p11BO)I.I1T .K He05X.O/l.H MOCTH pew a T:b BCKI 

JI.cPIY MeronoM noc.:reJI.OBaTe.H:~Hhi'X np110JIR}f\elln~L Hpn aToM~ rrepBoHa· 
'iaJihHO. Op118HTRpOBOLfHOe 3Haq~HRe paCXOJI.a MOili.HO Ha'HTJI no cJie· 

1) IIpH rJ\.a,nkon, H~pccwefi 11 ae'3anaxM<BaiOw:e:t1:c.>1 1 
kosc)>K.IlM~HT K CAeuiYeT yBe-AIM'l•H'IlaTJ, Ha 20 -· 25 npou . 
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Jl.~' tom elf npHlbmiiennaii 4Jop~t~' Jte nptl41. M. M. flpoTOJibR.HOHOaa H HHJK. 
H. H. nanMHa: 1) 

4/ If :~; 3 d 4. 

k • J · F 
Q 5•5 0,40 +- i . ( 11) 

--
k 

k K • .UJMaTH'IeCJiHtl Itfr34JHU,HeHT. 

J -· v J2
2 + J\ • Cp81J.HHii ~KJIOH CK.ll:OHOB 1!0 HanpaBJI8HHIO 

CTeitaHHil. 

• 
1 -- pi1C48THillf HH'I8HCHBHOCTb BRHTf,IBaHHH 

MM --

F n.wmaJJ..h uacce'HHa (K'H. J\\1.). 

II·M cny'4aM. E,c,.1m BpeMJJ CTeKaHltH flil ca~wr·o Ol'JJ.aJieHHoro nyHK­
ra fuccetiHa t 1 6om)'me tmax (HaUJJ.eHHoPo no $)pMy.lle 6), TO " 
JTO~I CJiyqae paCTI~'fHaH IIpOJJ.OJIJtrliT8Jihll OCTJ, II.OiKIJ.H rrpHHBlllaeTCJl paR-

ijQff t tmax.; npH ;JTOM ITJIOIUaJU· OIJ.HOBpe~Lennoro eroKa f > F, 
a h:O':-H1HliJ.H8 EfT OJ(HOBp8lteHHOCT:H f' > J. 

TaKORbi npeJJ.TTOCHJIKH K nopHnKy pacqera ITO n CJipiaKl. PaC1J8'1' 

ll\e B8;1;8TCII B CJI8.1J.YIOLD,e~l nupH)J.Ke. 

flo iflop)ly~w (()) onpeJJ.e.:THt'TCH :malleHHe t tmax 

3aTC::\I, IT{) i~JopMf~l e (3) onpeJJ;e.lJHeTCH 3Ha1J 8HH8 HllT!:'HCHBHltCl'H 

IJ.O)KIJ.H H HO tflopMyJie (5) 3M3 'le.HHe MOllY Jill JIHilHeBoro CTOKa ( q) 
l~aJiee onp'f'IJ.I'JJfl~'l'rJI llJIHHa. nyru, npoxoJJ.HMoro CTCKaJOIUeH no 

CKJlOHa~r BOIJ.I.L IlO lflop~ry~1e -~). 

a/s 
0,009 I q t~ J (KM) . (12) 

r ;J.f~: 
. (12a) 

--·------ • 
I 

l) Ec.H1 a !popMJ'-·1e (-I I) k > 2, ro 3HJMeHateRb npHfUI\:ae ICR t·o-

-croiiHHbiM 2,40. 
~} Ec.ur yKJIOEI J > 1·000/00• B ljlopMyJJe (12) llJIR 12 Btl >HI rc11 ~n;o}lm· 

fe;lh (oS j 1• rAe )'1-yr .JJI HaK.10Ha JIHIIHH CTC !<3HHR Y. I'OpH:OIO!IT\'", 
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Onpel\eJIHH 3Hal.feHne \·!- 11aXOI\fl'r cJieJ\YIOIIlHB WOTH omemw: 

) 
L 

a --,-
I~ 

w 

8 
B) 

12 

) 
) 
) 
) 

(13) 

rne: L .l(JIIfHa. 6accetina (B nepneHj\BKYJJRpHOM ITO QTHOUJeHHI!) K 
.!IIfHlHI naupaB.:leHHH}. 

B-- cpeaHHfl umpaHa 6aeceti.Ha (B npoaoJILHOM no OTHOW"eHH·Jo K 
JIHIHIH HanpaB.ileHHH). 

F 
llpHlff'M. B -- ~ 

L 
Ha ocnoBalflm cneD)IaJILHhlX ra6Jnu~, 1) no nann:eHHblM 3Ha'reHHHM 

L 8 
t
2 

; }
2 

; Jl ; J2 HaXOI\HT BeJIH'-IHHy KoalfiHJ..\IIeH'r.a OUHOBpe-

MeHHOC'Ul 'P u TOraa yJite (lnpe.u;eJIHIOT pacxoa BOI\LI HO I(!OpMyJie 
(f> ). (llpDMep :nux ra6JJH~ ~aH B ra6.11. 2). 

2o Pac~teT ctoKa 
Onpe,lleJieHne pac.xoaa B!JltLr or ClleUJaHHoro cToKa (r. e. croKa 

~ ~ 

OopaSOBaHBOfO CO BMeC'I'HbUJ j\€HCTBlH.~M CH€fDiaJJ HHII Il lJ,OJKj],H, l:lhma-
aatOJ..U8TO Ha. rrpOMep3JiyiO JI0 1IBY) npOH3BO!lHTCH no· C.rrea,yiOIUt'H t.lJop 
My.Jre npoljl. M. M. npoTOAbRHOHOBa: 

Q -(16,67 ~a 1 +c)F (16,67 ~a k+c) F 0 (14) 
I'.l{e: ~ f:CJ~H[(HeJfT yMeHbJIIeHI11I IIHTeHCHrHOrTH p(JC'IeTHJ.II' 

j\Oil\.i(~if TID' cpa.BHeHJHO C .lJeTHH}UI .UlBH;fiM!L 

C MOilYJIL C;HerOBOTO CTOIW. (Hal10{MLUiee KOJIH1IeCTBO B0)\11-
. .., 

c'l'eKaJO~en rrpH cneroraJIHHH B eJUIHauy EpennH c eaHHHt~hl nJioi..Ua·-

~ " 1\H llaCCfH1Ha •> 
Cei<. KM" 

OcraJILHLie o6oslla1JeHHSI nMeiOr npeJKHd CMhiCJI. 
:1na•1emte ~ MOJKCT 6bi'Th Ha~ll,eHo II3 Br.rpanie'HHff: 

~= Mt 
M2 

0 ( 15) 

rrrt\: M 1 -·- cpej\Hee ll3 rO}{OBbiX cyT011HhlX MaKCllllYllOB ;ll):d~~ 
JieBhi:x ocaaKoB 3,a ReceHHHii nepuoa roaa M 11 - · TOil{e 3a roa R 
u,eJI0\1. 

I) Ta6Jo~lla l:ooclw::uHeHTOJl c.u.Ho·npcMeHH,oro CT()·ka 91 CoiO~mpaHc~ 
npoek'II. cTekhorpa¢11''-:!e<:koe H3.U.aHl1e. 
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' 
• 

' B. I 
L (J 0,5 1,0 2,0 3,0 4,0 5;0 7,0 10,0 15,0 20.0 lz . -- I 12 

' 
I 

0 1,000 ] ,0(]0 1,000 1.000 1,000 • 1,000 1,000 0,915 0.640 0,426 0)320 
0,5 1,000 1,000 1.000 0.987 0,895 

• 0,810 I 0,72.5 0,625 0/>25 0,457 0,43.5 
1,0 1,000 1,000 1,000 0,945 0,760 0,665 I 0,600 0,500 0.397 0,355 0,.'345 
1,5 1,000 1,000 1,000 0.910 0,715 0,605 0,540 

-
0,440 0.335 0,'275 0.260 

2,0 1,000 1.0~) 0,997 0,877 0,685 0.580 • 0,520 0,410 0,298 0,240 0,220 
3,0 1,000 0,992 0.013 0,715 0,647 0.545 0.475 0,370 0,267 I 0,203 0,185 
4,0 0,850 0,850 0>815 0,705 0,602 0,518 Ot452 0,3.52 0,250 0,187 0,170 
5,0 0,680 0,698 0.710 0,647 0.565 0,495 0.435 0,340 0.'240 0,197 0,1130 

7.0 0,485 0,.548 0,556 0.532 0,490 0,443 0,402 0',3:?~ 0,225 0,16:2 0,145 
10,0 0,340 0,350 0,358 0,395 0397 0,385 0.360 0,305 0,210 0,155 0,139 
15,0 0,226 0.234 0,240 0,273 0,282 0,285 

• 0.276 0,256 0,198 0,145 0,130 
20,0 0,170 0,175 0,175 0.187 0,198 0,'210 0,222 0,215 0,185 0,142 0,127 

I 
25,0 0,136 0,136 0,145 0,155 0, 16t I 0,175 0,18S 0,185/ 0,165 0,130 0,122 
30,0 0, l13 0,113 0,116 0,125 0,133 0,142 0,150 0.158 0,150 0,125 0,117 

-c -- 40.0 0,085 0,035 0.087 0.09.5 0,102 0,108 0.115 0,123 0.135 0,120 0, llll 
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:1Hal£eHill'· MO)lyJI.H CHeroBOI'O 
rTpolfl. a. n. COKO·JIOBCKOro: 

Co c = -.~--=---

v Fo+T 

eroKa onpeaeJIHeTCH 

r:(e: F II.:Will,a)lb oacce"HHa H K.\1~ 

no ¢1opMyJie 

( 161 

Cn npeaeJl MOJlYJIH C npn cr·peMJieHHH F K HYJIJo. 
:1Ha1reHHH C0 ~.:111 EB-pOIH'HCKow l!acrn CC(jP Moryr OhJTh npHHa-

Thr ITO Kapre H30'JUIHHii (Q_)ur 90), U01JeU~eHHOii BO BpeMeHH!)ll MHCT-
pyKJ~HH (.(H03T'paHenpveKT3 flO pacqery eroKa UOBrpxHOCTHhlX BO)l' t 

}.J,a .. Hble )lJill 3Ha'leHRH C 0 HO BCe:\1 lPYJ'll)f patioHaM MOii\HO HafiTH 
B KHHre npo¢1. It n. COKOnOKKoro ,, HopMr.J MaKCHMaJI.bHOTO eroKa Be­
cenHHX naBOJlKOR peK CCCI)''· 

OnpeaeJieHne pacxoaa no ¢1opMyJie (14) (H cJiylJ.ae cMewaHHOro 
paCXO)la) 11pOH3BO)llfl'CJl TaK .iKe. KaK U npH 1 CJIYl£ae JIHBHeBOIO Cl'OKa 

" t'. uyre" nocJie)loBare.1hHoro noaoopa. 
rTpnfiJIH:nleHaoe 3Ha1IeHne pacxoaa BOJlbl B cMeWaHHOM eroKe on­

pen:eJIHeTCH no eJLe)J;yiOm;eit ¢lop My Jie. 

k~/Jjl,'• ~; o-~. 5,5 2 40 F I 

' r)le, BCe 0003Ha1IeHIIH HMf:'lOT rrpeiK)le 03Ha1leHHhll.f CMhlCJI. 

lTpH -HCIJIIi'B1H CliCTeMhf KaHaB (KO.Ihl(eBaJJ, KOHqeHTpH'teCKaH, C-eT­
rraTa..H) pacxoa HOJlhi, noc·rynatmiJ,ctt a orae.lJLHhre a.;le~teHT-nr :nori CY'­
CTflMhL MoJKeT OhlTb UOJlC1JHTaH no npn6.UHiKeHHoit ~opMyJie (17 J. 

B :1-ron ~PopMy.lJe sHa1teHne nJIOllHlJlH Gacce"HHa) npHHHMaerca 
B 3a.BI1CHMOCTii 01'' OC06eHHOCTeH ClltTeMbl KaHaB. llpH HaJIH1HUI, Ha­
!IpHMep. ClfCTeMhl KOH'~eHTpHl!eCKHX KaHaB. JlJOu::t;aJlb f, BBO~HMa11 B 
pac.lJeT (ii.JIH onpeaeJieHHH pacxoaa BO)lhJ., npnreK<Holll,eH: K Ka!KJJ:Off Ka­
HaBe ), onpen;eJIHeTCH raK, KaK aro noKasaHo Ha lfepre;h:e (l}lur. fl.~ 1. 
B cJiy qae ceT 1taTOJ1 c.ncreMLt KaHaB onpeaeJieHlre F noKasaHo Ha 
4»f1'. '14. Ha iJTHX •r\e lfepreiKax noKasattbr sHalfeHlHI yKJIOHo.sJ:a 11 J:l• flO 
KOTOphlM Hi:lXO)lHTCSI pacl!eTHWl YKJIOH J H3 tfoPMYJihl (12a). 

TexHDlfe r.RHe yKa3aHHH f. OIOS'rpa Hen poeKTa rro pac1rery ("fOKa rro --
BepxaocTHhlX BOi{ JlOilYCKaiOT, )lJI.!i 11pHOJIHit.:eHHhlX: UO)lC'feT{)B paCXO)la · 
BO)lbf (lffO npHMeHHMO B paCC\laTpHBiieMOM CJiylfae ), UOJih30BaHI-te iltOp­
xy.Toif Hlfm. A. 0. K8tJI'Ie&CKCfO·BonK: 

---· --- . ~---

Q 30 k Y. ~ 1 m F ( M 3/ c e K ) (18) 
' . 

1) B ykaGaHH.QH HHCTPYkUH~ ITOMellleKhl ,o.co6elniC-CTH O'llpe,D.eAe­
HKSi MO.lLY ll.Jl CHe.l"CB'OI'O CTOka B AecHCT'biX, 336o.ll.O'ieHHbtX H O'lE'pHbiX 
lU!CTHOeT.fiX, 
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. ··--
-· --· . -·. .. 

-- - -
1 
I • 
J • 

• 
• 

Te~~ ........ 'fJ-Hli-0-pH._'JI_=----:~ lpeMh,P. 

EaponeitcKoil lfAcru ecp ~·~· 
120 0 2PO U0kM. -

41Hr. 90 

56 
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~nech: 
li RJUManttieCh'H~ Ro9ifJHII,HeHT (onpeneJaercH yita3aHHhtMH 

Bbfllle MeTOJ(aMH). 
F rrJioiU.aJI· 6acceliHa B R~J.~ ( onpeneJinerc,rr Meronmm, npu,le-

pL.r ItOTOpLIX noKa3aHbl na ~ur. 6B u ~ur. 69). 
'1. --- ROaf.{liiLI,HeHT. 31ll1IIC'IlllliiR OT }(JIHJfbl L {1\,)f.) H onpeneJiae­

M.blti lfO iflopMyJie: 
I 

':l= ------
•) 

0,10+ L-

(-B r,Jiy-tJae CIICTeMbl RaHaB 1(.1IIIHa oacceUHa. H3MepHei\laJl 1!0 nepneH­
}(IIKYIRpy It HaripaB.1eRIUO RaHaBbL paBHa. MlfiO lllHpHHe TfO.~OChT 
MeJKJ(y RaHaBaMH - CJIY'Iafi KOHJ.J,eHTplPfeCI\HX ItaHaB, JIH60 ptlCI.'TOil­
HHIO JIO rreprreH}(IIItYJSI.py OT I\aHaB·h! )lO .IIHDIIII B0J(Opa3JJ:eJia C' Jiy'lait 
CeTlf3TOR CIICTeMbl. ItaHaB C'L ~.Iff. 68 H ~ll r. 69). 

~ -- Koa~ur~ueu--r. 3aBHCllWHii or cpenHero yRJIOHa rJianuoro 
TaJif..Bera J 1 (

0 
011) H orrpen~~llleMhiH no «flopMyJie 

I '! 
~ -0,4+0,1J, 

( B CJfY1Iae CIICTeMbl KaHaB IfO)l J 1 CJI€}(yer DOHHMaTL cpenuee 3Ha'1e-
HUe YKJIOHa J2 ( Clrl. tlillr 68 H ~Hr. 69) lla. BCe)J npOTHa\.eHilH Ra-
HaBbJ). 

"( - RO:~QHlQUeH'f. 3aBHCHl~JfH OT cpe;J.Hero YKJIOHa CKJIOHOB 
J3 (0{00) (B HarrpaBJeHHU napaJIJie.lJ:hHOM JIHHHH-ItaHaBI,J). ~Ha1Ie-
HK1i I ll ¢YHRUIIH .I:~C'} 00) ~aHLI B 'IaOJiliJle i~. 

XapaKtepu· 
crttKa ropH­
croc rH JHl tt~ 

OK a 
XoJIMI1CTblH 

llpe.ll.-
• 

ropHblit 
fOpHCTblif 

1-2.5 25-100 1 200-300 300-500 500-1000 

o,.) 0,5-1,0 1,0-1,5 1.5-2,0 2,0-2.5 2,5-3.0 

1TI - KOatPRI.\IIeJIT, 3aBUCHU1IIM OT C T€ rreJfll Bn IITblBa HUfl BO}(bl 
no•moK i (M•Hunr) n: onpe;~,e.HleMOH no iflopMyJie 

1 
m = -::::.-=~~ 

0.20+i 
i04 
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flpMMep onpeaeneHMR pacxou BOibl Q 
MyJie ll ). 

{ITO npHOJIHitieHHOH ~flop-

IlycT·b 3al{aHO: ITJIOU.al{l• 6acceffHa 0,5 KM}; KJIHMaTH'{·eCKHH liO~-
If!HUHCH'I lt=1,10. 

YKAOH JIOra (no 6epery}ln:=,30°/or .• yKJIOH CKJIOHOB J,-40° 00, HH­
MM 

TeHCHBHOtn. llllHTJ.!BaHHH i = O,r35 
WIH 

CTeKaHHH HaOI{eTCH H~l Bhtpam:eHHH 
; TOrl{a YKJIOH JIHHHH 

J J~~ + J~:J V 40
2+ 30·:~ 50~/fJo 

3HatteHBe paCXO,lJ.a BO,D;bl (Q) no cpOpMy.rie (11) oy.u.er: 

Q=5,5 

1,14 X 2,66 X 0,6 
s,s -~0.4 + 0,32 

li) .ABmt"iECKHA PAC'+ET nnAH M MX YKPEnftEHMR 
3H.1!1 HJIOWUJ(h nJiaHHpOBKH (F) H ee yuoH J ($nr 91 j. 

HeTpyllHO HaftTH paCXOI{ BOI{bl OT JfHBHeBOfO CTOKa llO ;non nJiaHH.pOB-

Ke, no npHBOI{HMOfl BbiWe Me­

TOI{Hhe ( lflop~t. 17 u 18 ). 3a-
.ila'la llaJiee COCTOH.T B TOM. 11TO 

Ohf. HaH)J.A CKOpOCTb CTeKaHHH 

BOI{bl flO nJiaHH.POBKe B lf!YHK­
!~HH pacxol{a (Q J n yKJIOHa 

(J2). nOI{OOpaTb COOTBeTCT-
• 

BYJOlll.HH THn ee YKpenJieHH.H. 

' 
. ' . . -

41nr. 91. 

CKopocTb creKaHHH BOI{bt Mo:m:eT fihl'fh Bl>l'rHCJieHa no lflopMyJie 
(9). KoropaA B naHHOM cJiyqae nepen nwe1cn TaK: '). 

v 0,276 Q% Jl~ ( l V) 
fhlliJ(ll, T<lKHM 00pil.30l[, CKOpOCTL CTeKaHHH BOI{bl, MOiliHO no ra6-

JIHUe 4 Bb!OpaTh fOOTBeTCTByiOIUH~ THn yKpenJieHHH rpy-H'ra. eCJIH B 
31'0)1 OKa'tiieTC.H HeOOXO·I{HMOCTh. 

B) ABntt'IECKHR PACLfET KAHAB. 
lian. yKa3biBaJI-ocJ. B rJiaB·e rrepBo·il. B sal{alf)~ rn;~:paBJIHlf·ecKoro 

paC'IeT<J KaHaB BX()I{Hif BOIIpOChl' 
-· 

!) C.MOTpH"Te np~Me'!8:H'*H k 3TOM QJO:pMyhe, CA·eA<t!I:HbiC Ha CTp. 98. 
:o5 
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1. OrorcKaHne BO;lMOii\Horo .H pat~HOHaJit.Horo ripO.IlOJibHOro npo·!IIH­
Jill KaHaBJ,J. 

'l. Onpel{eJieHne Heo6xoi{HMG"Ii nJiom;ai{"H 11\HBoro ce'teHH-H (H. cJie­
I{OBiiTeJihHO. OThlCKaHHe COOTBeTCTBYJOlUei'O nonepe 1IH0f0 npo!IIH.JI.H Ka­
HaBJ,f). 

:~. Bw5op, n pH Heo6XOI{HMOCTH~ coorBercrByrow,ero rHna YKpe nJie­
HH}i ){Ha H CTeKUK KaHaBM. 

• 
I:: 

1 
2 
3 

4 

5 
(j 

7 

~ 
9 

10 

11 

12 

T:t6JJHL.ta M 4. ------------------------
Po.ll An!l coopylKeHHR 11JJH 

ero y•,penJieHHH 

HnHcrwi1 rpyHT • • • 
MeJt KHH necoK, • • • • • • • • • • • 
Kpynnblti necoK, necc u OAHHoqnaH .11ep· 

BOBI\3 rTJia_untl1 • , • • • , • • • 
fJIHHHCTbit> r pyurbl cpe.n.ue ii unomoc1 H 

(cyrJUIHKH, cyoeCKH) • • , • , • • 
fp8Biiii H MeJIMaR raJibKa (.110 2,5 CM) •• 

XpRw.eeoi:f rpyHT, r3.JibKa KlJYDHaJI • 
fl JIOTHall ra~p.aa ~ rJIHHa, .n.epqoaKa B 

cTeHI<Y • • • • • . . . . • • . 
KaMeBHCTbiH rpyar, Oli.HHoqHa!l Mocrooa\1 
CKaJJbHblft rpyur, ABOi1HaJJ MOOIOB8H • • 
KnpnHqeao Kna.nKa 113 meneaHRKa ua 11.e· 

MeHTHOM pacraope • • • • • • • • • 
.notOK H3 6ytOBOH UJIU 6e!OHHOJ1 1\Jla.D.Kll, 

nJieTHtBble RIUHI\U C 33rTOJ1HeHI1eM KpyH­
HbiM KaMHeM •• 

~epeBRHHblfl ~OTOK • 

CMopocTb M/CeK-

JlORJCKBe- cpe,ll.RH.II 

MaR no .nay pacqeJHaR 

0,60 

0,4-0.75 
1,00 
1.20 

' 

1,50 
2,15 
3,10 

4,00 

4,00 
6,00 

0.15 
0,35 

0.80 

0,55-0,Y.:.i 
1.25 
1,50 

1,80 
tSO 
3,5o 

4,50 

5,0\) 
13,6ll 

Pemeune Bcex rpex 3a'(a'L v6HH,,JaiOI.I.(HX noJJHOe npoeKrHpoBaH:lle, 
:...) ' ,._,. 

lrpoBOI{HTCH KOMJTJieKCHO R TeCHOH, HepaspblBHOH CBH.S.H l{pyr C llPYfO\L 
Meroi{HKa npoeKrHpoBaHua B Kaili.){OM oTI{eJihHOM cJiyqae saBHCHT ur' 
KOHKpeTHhJX MeCTHhiX yCJIOBHtf. ;-)rH yCJIOBHif I{HKTYIOTCll l"JiaBHhiM o()'-

~ 

pa30M C,JLeJJ:YIOUJ,HMH OCOOeHHOCTliMH: 
a) poi{OM rpynra: 
0) ecrecTBeHHLI:tr yKJIOHOM MecrHocrH; 
H) sal{aHHhDLH paCXOI{aMH BOI{bl; 
f) iJ.KOH OMHi{Ofi pa5or·. 

PaccMurpHM HecKOJJhKo orl{eJibHbiX. xapaKrepHLIX cJiyqaeB. 
Hycn (~Hr. ~)?) BOI{a npn6wBaer K KaHaBe Ha BCeM ee npoTHitle-

'HHH co Bee ro 6acceitHa, 01Iep1IeHHOro no KpRBOH. Paso6LeM nJIODJ,al{t. 
iOj 
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6acceitHa Ha 3 (u.m OOJILille) 
llacru ce'teHH.HMH I H ll (rrpen:­
noJiaraH, 'IT·O )lJIHHa KaHaBM 
~1emny Ce 1teHH.HMH B KajK)lO If 
llacrn .He npeHblUJaer 200 MeT~ 
poB). fiycT'1, naJiee, KajKnaR 
llacrL Hcero 6acceitHa naer 

COOTBeTCTBPHHO paCXO)lbJ BO)lbl 

c.l, 

ql ; q '.! ; q:J ; 

I 

I 

I 
I 
I 
I 

I 

~ lfr. 92. 

ITpH arO,\I 6yJI.~M upenuoJiara:rJ., liTO KajK)lhiii H3 :1riu pacxonoB 
MOil\.eT nocrynHTh He TOJILKO K. KOHl~Y COOTBeTCTB'YJOJ.Uero yl.faCTKa. HO 
H K Ha1JaJiy ero. 

A-JIH pac'rera nonepe'IHhiX ce'teHHH KaHaBIJT 6~neM aMen: 
H~l. I yl.facrKe pacxon BOJlbl Lb Q 1 

Ha '2 yl.facrKe pacxon BOJlbl q1 + q2 02 
Ha :) yl.facrKe pacxon BOJlbl q 1 + q2 q

3 
Q11 

' 

X1 
' 

- t., 
lH 

N'l .H3 

+. L3 -
J e a . 

' 

!lOJIOil~RM, IJ.'fO Mlol RMeeM 
nponoJihHhiti npo!flHJib Mecr­
HOCTH (Till'. 93 ). eocrnercr­
BytomnH: pa3o6paHHhiM rpeM 
Y'tacrKaM no Bte h llJIHHe ov-

'-' JlYIUell KaHaBM 
Ha Ka:th')lOM ·n3 rpex yl.fa­

CTKOB 3a)laHh! paCXO)lbl BO)lbl: 

PaccMorpHM cnyqati otJ~>Ill 
;J.J Hhl X: rpyHTOB. 

Y'-IHTh!BaH. \ITO HanooJIMJntti pacxon cooraerc.rByer HH::J·OBOMy ,J > 
yl.faCTKY Ha1rHHaeM paClJ.t'T HMeHHO C 3T0f0 DOC·Jie)lHero yl.faCTK-a,. 
)l.JIH T10f0, lJ.TOObi 331IpOeKntpOBarb B YCJIOBHHX MaKCHMa.llbHOI'O pacxona 
HaHBbrronneihnyiO nnom:anb 11\HBoro ce'teHH.H KaHaBM 

HaHBbrronnei'.fmaa nnom:anb 11\HBoro cel!eHH.H MOil\er ObJTh nnncli,U·· 
rana no cJienyrome.i1 tiJopMy JIH, BhiBeneuHou 1Ipo$. liiM,yHmn~ r. M. 
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np 

• 

m'=V 1 + m .. ~ -

rue m 1 H m.! COOTBeTCTBeHHO, )I.JIH )I.B.Y:X OTKOCOR KaHaBJ,J BeJHI'iHHI>I 
o6paTHbfe HX KpyTH3He. 

k ... Koa~nu,neHT :111epoxooarocrn .B ¢1opMy Jie MaHHHHra, Koropa~l 
H·'l ee T BH)I. 

C I R'' = --- ,,, 
n 

3uec b: 

C K03!fl'HrlUeHT ¢lopMyJIM llie:Hf. 
R rnupaBnPrecKnfi paunyc. 

-(}HMeHHfl K 034IU~HeHTa n )I.J1 H pa3Jill'rHh1.\ rpyHrOB Moryr !'.HH'h 
npnHJn~r U3 raoJJHilM ;L • 

Ta6.'111U.:i 5. 

Ta6;mua 3HatJemlii ~ n" H (j)QpMy.1e MaHHHHra. 

p 0 A C T e H K. li 

nosepxRoc fH, noKpblthle 9M&Jibl0 HJIH I 
rna3yphiO. BecbMa TWate.llbHO ocrpo­
ra&Bble AOCKif, xopoHio npuraa&Hble • 

Crporaan111e JIOCKH· ill ryKatypKa_ H3 qn-
croro ue:Menta • • • • • • • • • • • 

Ue ;earHIII wtyKatypKa (1/-J necKa). qH. 
cn&e (so11we) ronnpawe. qyryBBble 
u lttenes&Ye Tpy15w, ,;:opomo ynolKen~ 
Hble H co e.llnne uHLJe • • • • • • • • 

Hecrporaanye JlOCKH, xoporno npuraaa­
Hble. 80JOnpOBO.IlHYe rpyl5bl, B BOp· 
MalbBbiX ycJIOBHRI, 6e3 3JMeTROH RR­
KpJCT8QHH; BeCbMS qacr~e BOJI,OCTOq­
HWe Tpy5bl, sechYa xopowa. 6erOIIH· i 

I poa1a . . . . . . .. . • . . . . . • 
Tecoaaa KJia .. Ka, oec&ua xopomu Knp-

1 nH'IBall KJiaAKa. Bo,~tocroqubre tpyCibi 
B HopuaJJbRbii ycnooHRI; uecKO.IIbJCD 
3arpB3BeHHbTe BO.I(ORpOBO.llHble T py6W. 
HecTporaHKble JI.OCKK, ue ar.onae TUH­
ren&no npHrHaHBble • • • 

n 

0,009 

0,010 

O,Dll 

0,012 

o.o! ; 

t n 
I 

lll, I 

100,0 

90.9 

83,3 

~fl {I f ),:r 
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---·:----------------------------~------~--------
»M 
n/n. 

6 I 
I 
I 
' 
I 

7 

- .. 

8 

10 

ll 

13 

I 

p 0 ,IJ, T e H 1\ II 

3arpi13He8Bb!C tpyC5bl (BO,D,Ollp0t0.D.Hble 
H BOJlOC'fO'IHble); cpeJLHRII K11p11H'IH3il 
Kna.nt<a; 6erounpoBKa ka&anos a cpe.n.· 
HHX YCJrOBHR:I • • • • • • • • • • • 

l'py6aJI KHpRH.'IRRR K.ila;J.Ka; RaMeHH.IIII 
KJiaJJKa (He recoaaR) c IIHcroA or~eJJKOH 
nosepxuocteA ilpu posnoH nocte.nu­
CTOM K3MHe 11pe3BIIIqalh:O 38fp113BeB- i 

Hble BO~OCTOKHo 
Speaesr no ~tepeBaBRIIild: peAKa:u • • • 

06biKHOBeRBU Ci yr 0 Ball K Jl a ,IlK a . 
B y .llOBJJeTBOpBTe.RbBOM COCTOBBHH; 
CTaf\Uf (pacctpOeR&aR) KHpDH'IH8R 
KnaJtKi!; cpaBHHTena.ao rpy6u 6ero· 
unpoaKa. rna.D.KaSI, seChMa xopomo 
pa3pa6oranP.aR cKana • • • • • • • I 

Ka nanbl, noKpblrble TOJ!CTIIIM, nnHCTb~ )I 
cnoeM; Kananbl a nnornoM necce u 
flJIOTHOW MeJII\OM rpaBHH, 33TRHYTble 
COJJOmHcii HJIHCTOH RJI€HKOH (OJJ,HaKO 
B 6elyKopH3BCBBOM COCTOHHHH) • • 

QqeuL rpJ6aR 6yroau KnaJKa; cyxaa 
KJJa.D.Ka H3 KpynHI:tll K3MHefi, 6yJJ.bi)K­
B8R MOCTOBU, KilH3Jibl, 'IIICTO BbiCelleH­
Rble B cKaJJe; 1\aHaJibl B necce, n.IJ or· 
HOM rpaBHH, I!JIOTHOI% 3eMJJe, 33UIHYTble 

HJIHCTOft nJ!t!HKdi (B BOpMa,1bHOM CO-
CTOSJHJIH) • • • • • • • • • * • • • • 

Moe roBaR H3 Kpynaoro paaaoro Ka :>iHI1, 
C pe3KO B.biCTJIT310UlHWB yrJiaMH; K3B3Jibl 
B CK3•1e npH DOCpe.llCTI €HI:OH o6pa60T· 
Ke noBepxaocTH, Ka!laJbl B nnoru~. H 
PHBe; KBHUbl B !Ieece, rpaBHH B SeW.· 
JJe, 3aTRHyYble BeCDJIO!llHOJ1: (M€CTatt1H 
npep•, aaeMdi) 11.1111 roii nnenKo~. 
50JJhlllHC 3eMJJ9Hble K8HaJibJ1 Ra:XOJJ.A-
IlH!€CII B ycJIOEHRX COJJ.epmaBHll H pe· 
MOHTa BbiWe cpe,llHHX , , , • • , , • 

60JJbU:He JeM.IIRHble KilHaJihl a cpe.nunx 
yc JIOBHAX CO,IleplK3HI1R H peMOBTil H 
Manble-B xopcmHx. PeKH 1-1 Pl 'lbK s 
6naronpHBTHbiX ycJJOBJHIX (co c&ot5on­
BhiM reqeaHu.t, 6e3 aacopemur u 3Ha· 
qureJJbHLJIX BO,IlOpOCJieH) • , , • • 

3eMJJ11Hi:>i e KaHaJJbi: 6. Jlbllll-1·2- B y ~:,1c • 
BH51X HHJ-1\e cpe;;.Hero, M311bJe-B cpe:-

• I 

n 1 'n 

0,014 71 't 

O,OJ.') 

O,ot l .s~,f. 

0.018 
• 

0,020 .)0 '1-

-4: 

0,02.5 

u 1.!7 5 
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·i.J. n. 

l t 

• 

T;r6JJHU.d .M 5 (oKOH•JaHHe) --------
Poll creRKH 
• 

Ka&a.llbl H peKH a rpa BBH ren~>Ho nnoxux 
yc.nODHIIX (HanpH\Iep, MeCtaMH C BO.D,O­
pOCJitJMI1 H 6yJJbllKKHKOM HJJH 3!MeTHO 

u 

38pOCWHe Tp3BOH, C MeCTHJIMH OfiBa• , 
1.3111:1 OTKOCOB H T • .ll.) • • . , • , • 

Kaaa.nbf H per<H, aaxouwaecll B aer&Ma 
nJIOJHX ycJlODHSIX, C HenpaBH.'I&HhiM 
npo¢uJieM 3HaqHT~JJ&Ro aacopeHabl:e 

• K8MHSI MH If BO.IlOpOC'JIR!o!H H np. , , • , 
Tu>Ke-a H<:,KJIJOqHrenf>HO n.11o.IHX ycJio­

BHRX (OOJIOMKH CK3Jibl H KpynRblC 
KUIHJf no pycny, rycrble KopBH, 3Ha­

IIHTeJJbHble npoMOHHhl II oOoaJibt, aa­
pOCJIH KIMblma) • • 

• 
I YKJIOH nHa KaHaBIJl. 

n 

I' 
I 
I 

O,C30 
I 

o.oas 1 
I 

I 

0.040 
' 

t n 

J3 ~ • 

., ~ (I 
,t., 1-

nJIII YllOOCTBa pacl!eTa lf!opMyJia 20 MOJf\eT OblTJ, BbrpaaieHa TaK' 

3 I 
tU _.\Q /4 (:.:i) 

file ,\ )l.Jlfl )1;3HHOPO n 11' 
U.HH yKJIOHa 

m MO»i~HO BblOpan. ·H3 raOJIHUM 61
) B. ~~yHK-

Ta6.1 HU.:1 6 
n 0,02[1 m -- 1 ,5 o6hitiiihle r f.'. liT hi 

I I I) I 3 4 ! 5 I 6 I 7 R ... 

A 1 425' 
I 

1,099 O,<)l·t 0,8475 0,7794 0,7281 0,637 0, 

II 002'r" , .:. r) m = 0,.577 (CKilJII.IIble rpyHTbl) 

A 1,358 1,047 o,sgg;_; 0,8076 0.7428 0,~937 0,6514 (1,6227 
. 

11'ro6hl npncrynHTJ, K pacl!ery. Heooxoi(HMO npeiK)le ocero npa-
BHJibHO BhlOpan yKJIOH 

TaK KaK Mhl ycJioBHJIHcr •. qrl(l. 3a)laHH'Llli Ha )laHHOM ytracrKe pac · 
)(01( BO)lb! MOiKeT rrpHT'eKaTJ, H B Ha'!JaJie y1raCrKa. TO pacl!eT iliHBOJO. 
Ce 1re.HHfl Oy)leM npOBO)lHTh )l.'J.ll HalfaJia y4aCTKa. 

*l Ta'6AH.U:a oocTaaAeua nP<)II,l_ K. H. M~m-eoako . 
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Y KasaHHoe o6cro . .HTe;JibCTBo I(HKryerr orrpeneJieHH bl.e ycJJOBH.R JIJIH 
BM6opa l oqeBHI(HO, 1IT00bf yi(OBJleTBOpHTh :.JT'O.\IY yCJlOBHlO ueo6:w­
I(H~JO' Rt>IO"parr. 

. '. . 
I >: l;J 

ne 1:~ yKJIOH noBepxHoi'TH seMJJ.H'Ha rperheM yqacTKe (.PHr. 93). 
C npyroit cropoHhl l\lhi noJI~Khr ·precr'"h Co;l·eny~)J..U;ee: 
lfro6hl Hsoeamn~ saHJJHBaHHH KaHaBbl, ueo6xonH)t0 oi)ecne LfHTl. r.ce 

B03pacraJOUl'He. K KOHJ~)' KaHaBbl, CKOpOCTH .• !ferJi:O TIOHfTT'J., 'fTO npH 
npoqHx paBKbl'l ycJJOBH.RJ CKopocTh orrpeneJI Hercff yKJJOHOM. 

9To npaKTHqecKH sHa"'HT, qro JKenareJIL.Ho Ha yqacrKas .\o 2 H 
No 1 HMeTh 6oJJee II0.10rHe YKJIOHhl nua KaHaBhf, lfe)J Ha yqacrKe N· 3. 

OnuaKo, ;n·o &rner, R KamnoM oTnenuuM cJiyqae, saBHce·rL or co· 
OTHOW.eHHIJ 3Ha'reHHH paCXOI(OB Ha Kaii~I(OM Y\1<1CTKe. 

BL1i1paB, TaKHM o6pasoM, pan.HoHam:.Hoe sHa'leHHe i, npHcT'ynar•n 
~ orrpeneJieHHTn nJion~anH >KHnoro cetreHHn rr no npHBeneHHolt ¢1op-
MyJie (~0). 

'I I ·I 
orrpeneJieH .PHr. 94 

• 

KaEt .HSBec THO : 

h v -----~ -
m1 -m 

L! 

B= 
(U 

h . mh 

3Ha.R n.Jio~an~> mHBONJ ce-
·-· 'ie HHJJ, MO~HO HMITJf OCHO'R· 

Hhre pa·sMephl KaHaBbi: WH· 
prHHY no nuy H pa1lort.yw r.Jiy­
oHHY ll ( i[mr !14 ) . 

(22) 

(') ') 
-·) ~ 

3HaH pas MepLr KaHaBbL cnenyer npoBepHrr:, cKopocTb reqeHHH no· 
)(hr. KoropaH orrpeneJinercH no ¢1opMyJie illesu: 

v cVRi- !241 

3necb C Ko34IH~HeHT, orrpeneJIHeMbrli rro CJienyromeC! ¢1opMyJie 
MaHHHHra. 

c -== l R I/,; 
. 11 . (2S) 

3Ha'leHHfl C ]l.JIJl p<.L3JlHl!HbrX I 1 H 
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T&6JIHI!a 3HatieHHH C ll.'JH ¢opMyJihl MaHHllllra ) 

T a 6JJJHll 7. 
• ' 

0.020 1 

I ' ' n 0,010 0,013 0,017 0.025 r,oao I 0.035 0,040 R --
•• 

0,05 60,7 46,7 35,2 30.4 24.3 20,2 17,6 - : ., 
,') . .,;.. 

0,06 626 48,2 31',3 31,3 %,0 :.!0,9 1~.2 \51.) • • 0,07• 64,2 49,4 37,2 32,1 25,7 21,4 18,6 16,0 
0,08 65,6 50,5 38,0 3'!,8 26,2 21,Y 19,0 16,4 
0,10 68,1 f,2,4 39,5 34,0 27,2 22,7 19,7 7,0 
0,12 70.~ 54,1 40,7 35,1 28,1 ~3.4 '20,4 17.5 
0,14 72,1 l 55,6 <1] ,8 36,0 28.8 2~,0 20,9 18,0 
0,16 73,6 [ 6,7 42,7 36,8 29,4 24,5 21,3 I 8,4. 
0,18 7.512 57.9 43,6 37,6 30,1 25.1 21,8 18,& 
0,70 76,5 58,9 44,4 38,6 30,6 25.5 22,2 19,!. 
0,22 17,7 59,8 45,1 38.8 3tJ 25,9 22,5 H1.4 
0,24 78,8 60,7 45,7 39,1 31.5 26,3 22,9 I 19,7 
026 79.9 6},5 46,3 39,9 32,0 26,6 23,2 :!0,() I 

.'32.f 0,28 80,9 62,3 -'16, 9 40,4 27,0 23,5 20,2 
0130 81.8 63,0 47,4 40,9 3~,7 27.3 23,7 I 20,4 
(),35 83,9 64,6 48,7 4?,0 33,6 28,0 24,3 I :2110 I 

0,40 85,8 66,1 49,8 42,9 34,:f 28,6 24 0 I :) 1,4 J 

0,45 87/) 67,4 50.7 43,8 35,0-- 29,2 25,4 ') 1 t} - .. 
0150 189,1 68,6 51,7 44,6 35 6 ., 29,7 25,8 ')? :1 

::J?2· 
--,_ 

U,55 90.5 69,7 52,5 45.3 2C,2 :?6,2 :l2,6 
0160 91.8 70,7 53,2 45,9 36,7 3016 26,6 /2,9 
0,65 93, l 

I 

71,7 54,0 46,6 37,2 31,0 2710 . ) ~ . ~ 
~· -. ' 1),70 94,l 72,5 54,6 47,1 37,7 31,4 ~7.3 
,.,.., -, 

I .. J-_ ..... v 
0,80 96,4 74,2 55,9 ~&12 28,6 32,1 29 0 24 1 u, , 
0,90 98.3 75.7 57,0 49,1 3V,3 32,8 :28,5 2~.G 
I ,00 loo,o 77.0 5~.0 50,0 I 40,0 33,3 I ~9,0 25,1) 
1,]0 10:16 78,2 .58,9 S0,8 40.6 I 33,9 29,5 -)5 J: I I - t .• 

I 'JO • 103,\ 79,4 5P.8 51,5 .j10 34,4 . 'Cj ) 25.~ I . . ' •• I ·~~ - ' I., 

I ,3ll 104.5 80,5 60,6 5~12 I 4! ,8 .)4' 8 ;:; 0,3 - 26, I 
r I 

• 

1150 107,2 8()"' G?,l 5:{,5 12,8 0517 31.0 ').(), 7 ..... 
1,70 1 ()( 2 8·!, 1 63,3 ;)4,6 43,7 I 3f\.4 3i,7 27,3 "J, I 
2,00 112,1} 86,2 65,0 560 44,8 37,3 32,5 '18,(} 

' 2,50 115,5 8917 67,f) 58.2 46,2 1~ 8 33,8 :2~), l ' . 

3,00 120,00 92;4 69,ti tn,O 48,0 "'lJ,O ;)4,8 :~o.o 
I ' 

I 

iJIHa1IeHH~ lite }<, KOTOpOe HOCHT Ha3BaHHe l'H){paBJUPieCKOfO pa· 
~ '--" 

unyca~ Momer oJ,rn HanueHo, ){JIH cJiylfaFr HaHBbifO){Henmero perneHHfl; 
H3 BhlpanreHHH 

1 
R--~,fh 

-
.. ) H3 Tex·KK'leck-oro cnpaBO'JHaka C. H. BaHkvaa, 1938 r. 

' 't •) 
I)~ 
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TaxuM o6pa.JOM, 6ya:er Hailae Ha pacl!eTHaJI: CKopocrL re 'teHu.J.J so~ 
l{bt. CJie~yer cpaBEUITb ee c JJOD.ycK.ae~roit no ra6Jiu~.e. ~. 

Ee-.'IH oroamerca, lJTO 

v pac11 • .:(: V .11onyCK. 

TO pac.tieT HH.30BOit 'lliCTH. KaHaBbl MOii\HO C1fUTa1"1 3aKOH':IeHHbiM 
npu.c.TynuTh K pacl!ery KaHaBbi Ha yqacrKax ·Nr 2 u. ~ L 

Ftc.1JH :me OK.a'?KeTC.Jf, 

v pacq, > V .n.onycK. 

TO npHiH'TCSI nponanec.ru. nepepac,qeT B JI.RYI Bapu.aHrax. 

BAPMAHT 1-it 
lJpOH3BO~HM YKpenJJeHHe !I,Ra H CT8HOK KaHaBblt 'IeM, ':ITOObl CKO· 

pOCTH. 6tr;ru ;J;OIIYC-THMbl. 
HpuHnroe YKpe nJieHHe, B03MOmHo, 6yJ(er nMeTb HHYIO wepoxoBa.­

'I'OCiTb, nowroMy IIo:rpe6yercH npoH3HecTH nepepacl!eT npu. :.pyToM n no 
'!"eM: JI;.e tflopMyJJaM, s 'TOM Hie uopa;n;Ke. 

IAPHAHT 2·i. 
HcXO)\HM H3 norrrcKaeMoft CKOpOCTH )I,JJR. J(aHHoro rpyHra (ra6JIH· 

~a 4), T. e • .l(.JlR pacl!era mu.soro ce':leHHll 6y)l,eM nMerh B Kal!ecrBe 
Ja)laHHhlX nBe Be.JtHliHRbi: 

1) pacxon BOilbt; 
2) llOIIYC KaeMyiO CKOpOCTL 
CoBeprneHHn HCHO, t{TO 3'1'0 perneHu.e He ,llacr HaM HaHBhJrOI{nei:i­

ruero ce':leHHll KaHaBbi. OnH.aKo, B HeKOTOphlX cJJy':fallX oHo (pellleHu.e) 
MOIIWT ffUilTbCfi enu.HcTB8HHbiM ~eJiecooopasHLJM. TaKJle CJiy':laH t~a.-
IUe Beero MOJKHO OiKHI{aTo B rpyHTaX, )I,OllfCKaiOIU;Hl 3Hai!H.TeJihHble 
CKOpOCTH, KaK, Hanpu.Mep, B llJOTHblX rJ.IHHaX. (V .D.Oil, 1,8 MjceK .• ) 

C~ea3aHHOe ocooeHHO 0Tl!8TJIBBO DOIUMaerclt npu. pacc.MorpeHHH. 
liHC•lOflihlX npu.MepoB, KOTOphle DOMeli(eH'bl HH.)Ke. 

Ta'KHM ofipa30M, nMell Q ·M v JI.Ori. pacl!eT nposo~HM B cJie-
AYIOIIW M nopH;J;Ke: 

HaxoAUM rn.,~paBJilt'IecKBit pa~uyc H3 BhtpameHull: 

v .non. ==CV R i 
HJIH 110 MaHHH.Hry 

V AOn. == 1 lfs -R . 
n 
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R== (27) 

HaxOJ(HM rHnpaBJIH'lec-KHii paJ{nyc ·R3 Bhip·aa~eiiH·n: 
Q . 

U) .--

v }10·1. 

3. 3&·3JI o} 1 R, 1IaX()J(HM cMaqHsaeMhift nep·HMeTp, TafWK.e R3 
HsBee·.rnoro 'Bblpam.euuR: 

U) 

R---
X 

(t.) z ,. -
R 

4. 3Ra.H aHatieH:He t•) H z, .HIQeM paaMe.phi KaHaBbi IUHp:uaa. tro 

n~·f B .H ·pactfeTifyiO rJII6.uay I1. 
AJI.II 3roro peiiia.eM COBMec·lHO noo ypaBHeHHa c; J{ByMa ueH3BetT-

BbiMK: 
(o - sl1 + n1h~ 

I 1 h Z a-i-m 
fl' 

rl(e sHa'ieHHa B.cex oyKB yJI\·e H.sBeC.T:Bbi. 
OTutcKaHH·eM BeJIHlJHH B H h saKa.·H'IlJB.aeTc H peme HHe. sa· 

~attK no 2 BapHaHTy. 
Tan.HM o6pa3oM, nMeSI nsa pactieTHLti ua.pHaH"ra J(JlH pasMepoB 

"" mRBOPO Ce'leHIUl, B.biOHpaeM OJ{RH JIJ HHX. 
B ocnosy BIJ6opa J{()JIJKHLI Jie'IL, rJiaBH:biM oopa30ll, T6XHH'KO. 

9K·OH'OMHrrrec:KHe cpaBHHfC'JlbHLie pac'!eThi. liTo BLir.QJ{Hee y&peDJISITl. 
J{HO II CTeHKH ItaHaBbt, ·HMeSI MHKH:My·M aeMJfHHbii paoOT, HJIH Ke J·Kpen­
~1JITb .KaHaBbi. H coop.y.maTD ee sHaqu·reJihHOit IIlHpHH.bi np11 MaJioil 
f.JijOHlle? (lJ:TO 06bPIBO 6nrBaeT pe3yJibTaTOM ·pemeHHH 3aJ{a'IH ll(} BT'O­
poM·y Bapnaarry). 

011BeT ~a 3TO'l' BOB.POC ·JlHKryeTCJI .JIH60 CTOHMOCTbiO pa6or, lHOO 
MeCTHhl Mil TeX HHIJec·KH:MH ·.B03MOJK.llOC~r.RMB. 

BLI6pa·s· OKOBq(lTeJibH() pa.sMepbl ce'teHIUl ItaHaBbl B HH30BOM rt.a .. 
C·TKe (]1g 3), nepexoJ{HM K onpe]leJJenHIO pasMepO·B ceqeHHSI ItaHaBbi Ha 
2-K yllac·TIVe. 

3aMeTHM, liTO pe~~MeHJ{yeTC11: 
1) C·OrxpaHH'rD IIJHpHR1r KaHaBbi no J{HJ o l{MHaKo.aoit na seeM npo ~ 

'f.li}R,e·nHH' :KaHaBbl OT HCTOKOB ~0. fCTirSL 

2:) H36eran yc~polcrBa nepen·anoB B npono·.JILHOM rrpo¢otJie Ita,. 
HaBbl. 

) 14 
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3TH yc.JJOBHJI cTasarcs c n;e.Jl'hiO npenoTB·pa~eHHSl 3aHJIHBaHHSl HJIH 
pa3M.LI·s·a J(Ha H CTeHOK KaHaBbf. 

TaK me, KaK H Ha yqacTKe N~ 3, pac.1teT _Ben.eM npH 3a·~aHHOM. Q2 

J{Jlff Ha~aJlbHOfO CetteHHH yqaCTKa. J<~ 2. 
06hPlfiO Q2 < Qa 

noaTo.vy n prt B Canst., na,~o noJJ.araTI), 1iTO 
h2 <. hs 

BTo ·o6cTOaTeJILCT.BO 3acTaB.1HeT BLI.OHparb yK.JJOH n.·Ha KaHaBbT 
HeCKOJibKO Kpyqe yK.JJOHa i2 MeQTHOCTH (..HO IIOJIOilte yK.JJOHa. JJ.Ha 
KaHaBbl Ka yqacTKe· ](~ 3); 3aJ{aBIDHCb yK.JJOHOM. JJ.Ha. Ka.HaBbl, :npH H3-
BeCTHbiX OTMeTKaX 'IIOBe:pXHOC.TH 3eMJJH, Mbl O.J:HOBpeMeHHO aBTOMa'l'H-
lJ.HCKlt 9aJ{a.eM.CH KaHH~M-r'O h2 H Toraa ITOBepO~H:blft pac.tteT BeJI_eM. lt 

cJJ.enyiO~·eM uo pnn:Ke: 

H 

TOr~a 
ill 

R2- t B 
X! 

3H8JI B ll h2 llMCe.M 

(02 := ah2 + mh2 2 

x2-.. a+m1 h2· 

V2 C V R2 i 

:}aaR CKOpOCTL TetteHHJ{. H IIJJ.O~a;{L JKBBOfO CetteHHJ{., HaiOJ{HM.:, 
02 ( p?rq.) w2 V2 

·noJJytieHHI>IR pacxon cpaBHHBaeM. c- 3anaHHLIM. 02; 
~onyc&aeTcfi pacxomneuHe He 6oJiee 5 npoU..~ 
E(jJIR 3anaHHOe h 2 (JI aHatJBT onpeJteJieHHOe i) He ~'J{OBJierno-

pfle T pacxony ( B1JIIf c.Ko poeT h v 2 no.llyt~u.Jiaci> .fi OJJbiiJ e v 1 ) tJie-
ny·er aanaTLCJI noBhtM 3HatieHHeM. h~ 

06bPIHO· ~Be rpH nonLrTKH scerna .npHsonsr npoeKTHpOBII.\-HKa .K 
HY'iK;HOM.·y peay JlhTaTy. 

lJOJ{06paB, TaKHM. o6pa30M. h2 ·ua BTOpOM. yqacr&e, nepe·IOJ{HT K. 
au·aJJOfHttHOMY pacttery H·a nepsoM . yqacr&e. 

He Bcer)la, o)lua:Ko, ynae·rcH pelliHTb 3a.J{at~y B ra&olt ·n()CJJ.enosa·· 
reJJbHOCTH. EhrBaiOr cJiyqaH n.oBOJJb Ho cJJomuoro npoJ(OJJbHoro npotJlHJJJ{ 
DOBHpXHOCT:H 3eM.JIH, KOf}J.a He y~aeTC.fi, DpHBeneHHLIM.H ru,rme no·c.ieJ{O· 
BaTeJJ.hHbrM.H npHeMaM.H, pelliHTb nero 3a){at~y. HcHo, 'ITO HeJJ.h3H narr. 
·ei!;HHCTBeHHyJ.O MeTOAHKY J{Jrff rpoMa.~HOro pa.aH006pa3HH CJlY'tiaen, BC ~pe­
'-IaiOlll.liXCJl H~a npaKr·H·Ke. 

IIpu·seJ(·eM, noaToM.y, on.HcaHHe HeKorop·ux .Ap~rHx npHeM.oB, KO .. 
TlOpLI·e B p.H'J~e CJftf.aes MOI'YT OKa3aTLc·s IJ.eJiecoo6pa3HLI:MH. 

1. Ha.q usa eM. pac.tt er c HH3osoro yqacr&a. Ne ,3 n ·roii me· nocJJ.·e·­
nosareJibHOCTH, KOTOpaR OllHCLJBaJJa.CL. 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



3areM _nepexonnM cpa3y It pacqery Bepxunoro yqacrita X2 ·1; npu 
9TOM coxpaHHeM Ha~ne·HHyto H·a yqacrRe X2 3 runpuHy no JlHY. ·H -3a-
~aeMc·R HaHM·eHblliHM· B03MOJf\.HbiM ·yK.JlO.HOM .1\Ha. 

c·J{eJiaB 9TH J{Ba pacqera B ItpaifHHX ,Y\IaCTR,aX, nepeXOJ{HM. ·K ep.e. 
J{HHHoMy ·yqacrKy -~ 2; npu sroM Mbl yJite 6-yneM nMeTb J{Jfl noc·neA .. 
Hero ·KaKHe:~TO ItpaeBbie YCJJOBHff, BapoHpfSl KCJTOpbiMII M.OJEHO HaHTII 
o6~ee, ~eJiecO'o6pa3BOe perneHue. 

2. AJIJI (jJiy·qa.eB oq(eBh noJioroii· :~reerHoct:u :uuorna y~o.6Ho npOius ... 
BOJ{BTb pacqer B o6_paruoM nopHJlKe. To-ecTh c.I(eJiarD cHatJana peiue, 
HHff no orrr:uMaJiblfblM t{lopMyJiaM JI.JIJI oopxoBoro yqacrita ~~ 1, sare~~r, 
noe~le·noBare.lJbHo, no yme onncaHHoit MeronuKe :uc;Kan. rJ£y6HHbr Ra·· 
HaBLI Ha yqacrKax Nt 2 H ~2 3. 

3. B TeX C·JJ.YtiaHX, ROr~a HMeeTCH CRa_JlLHhlit rpyHT, B KOTOpOM 
C~oopy·mae.rc11· ItaHaBa., npoeitr:upoBaHue noeJie}{Heit 1roarer Ob£Th cBene .. 
HO It OlJeHh npOCTOH 3aAa1Je.. Jl·eJIO B TOM, liTO CitaJILHhie rpyHTb£ }{0 .. 
nyc~I~aiOT OlleHb 6o.~biDHe ·CKOpOCTlf 6ea onacHOCTII pa3MbiBa. JlO;iTO­
MY ycr:poiicr ao n-cperranoB u 6hiCrpotoKnB HJIH. npoeKTHpoBaHue pasiioft 
lliHpHHhl no J{Hy Ha pa.3HLIX yqaCTRaX He onaCHO H MOJKeT 6biTb ·no­
ll·Yll\e.Ho, ecJIH 9TO DpHBO~HT It yMe·Hhllie.HHIO J(OpOrHX CRaJibBbiX pa6or .. 
0Tc10~a, Ha Kaii\J{OM yqacTite M01KHO BeCTH He3aBHCHMbiH npyr OT JI:pyra 
pac-'lerr no onTHMaJibHhiM t{lopMyJiaM. 3Ke.JiareJihHO JJHllln coxpaHeHu~ .. 
:OJ{HOfO H3 ~pe:jKHHX ycJIOBHH jBeJIHtfeHHe CKOpOCTH Ha HH30'BbiX yqa­
CTitaX. 

Ka& yme yKa3LIBaJioc1J, npRBeJJ:eHHLie BbiWe q,opM)'Jihi (20) J{.la 
onTHMaJlbHoro pacqera nJio-I~a){H muBoro ce'leHHH ItaHa.B 6asupyrorc:a r~ 
COORX ·BHBOJ{a.M: H.a ·HaBeCTHOit $OpM)'JI.e i\\aHHHHra 

1 1 /(J 
C - - R 

n 

EcJIH JKe npuH·Jirn B pacqer JJ;JIH o:npe~eJieHHJI &{)3$nuueHra C 
TaK Ha3biBae·MyiO HOByJO t{JopM)'JIY -Ba3eH , TO noJiyqaiOTM llH.bie pac­
'IeTHhle t{JopM)'Jihl, .BJieltJID,He. sa Co6otl It .HeCKOJIL.KO HHfiO MeTOJ{HKY 
pac.'lera. Han-oMHHM BHJ{ HOBOA t{lopM)'JILI Base.Ha: 

87 c- ----------r 1 +v-R 
{28) 

r!.(e: I K0'94J.If~HeHT mepOXOBaTOCTH J{Ha H c.r·eHOK ItaHa.BI)T; 
COO'rBeTC·TBYIO~ee 3HatJeHife '( MOif\.HO Bbi6paTb no "Ta6JIHJ~e 8. 

R r~npaoJru:'leCKHI paJlHyc. 
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HM 
p.n. 

1 

2 
• 

3 
4 

5 
6 

P o ~ o 6 ~ e n K K 

Qqeu& rna,llKHe ere rtKJI (l.leMeHTHaR wryKarypKa, 
crporam.re .llOCKH) • • • • • • 

rna.nKHe creHKH (.D.OCKH_, KHpnH'I, recoaas Kna.D.KI), • 
Byroaas (qHcraA) KJIU«a • • , • • 
DpOMfiKJTOIIIJ8JI KateropHII (rpy6u 6JTOBall KJJ8Jll(31 

O!iCHb npaBIMbHble CTeHKH B DJIOTHJM 3eMJIIHOM 

rpysre, JaMouteRBble creHKH) , • • 
3eMJUIHbl3 CTeHKH B 06blqHOM COCTOIIHHK • , 

Ta6JIHQa 8. 

0,06 
0,16 
0.46 

0,85 
0,3(} 

3eMJliiHble CTeRKH, 0 pe.!I,Cta BJI illl :UH ~ u,:KJJ: !O'iH Te.JI bHOe 
CODpOTHBJifHHe , ),75 

Hc.noJID3YH ~ny lflopMyJiy, xomHo no..Jlj'mro GJieJJ.yiDUI.De pacqer-
Hhie lflopMyJibi )I;JIH orrpeneJieHUH OTITUMaJibHOI IIJIOID;a,!J;U JKHBOOO Ce 1te-
HU.H. JJ:.'TJI pa3JHI~Hoit Kpyru3HIJ oritocoo creHOit ItaHaBLI.. 

0603HalfHB1 ltalt 061HHO, qepe3: . 
Q-pacxo.a: BO.llhl o M.3fceK. h-pa6oqyro rJJy6usy KaaaBLI B M. 
w -DJJ01ll8llb )l{lf80f0 CCIJfRIIR M2 

i -yKJIOH ,!1,113 K8H8Bbl 8 %3 
T-KC34JHI.lHefiT me pOIOBaTOCTif 

JI-WHpHHY no .D.H.Y B M, 

no oa3eHy (pa3MepuocTL 1/M1f2). R-rHJtpaBJJft'leCKRft paJlHYC a w. 
6y.-ey BMCTb CJie,l{yiOrn;He paeqeT!Ible ~OpMJJlLI: Ta6JJRJt8 9. 

3Ha'leHne I 
1CpJTH3Hbl 

QtKOCOB m I 

P) 

--· ·--

I 
I 

Pacqera~:~~e !popuynw 

30 o}/~ V i 

Q =0,59 o}/4 + 1 

a--0,6 h; R= h 
2 

=0,34501
1/z 

33 o/ 12 v~­
Q= 

0,62 o://• + 1 1 I I 

76 12 B 1 15 h. R 0 38 (I) /'}, h =-= 0, (J) ; ' ' ' 
l) ~AH 06LNHJdX rpyHTOil. 2) ,ll;JUI rpa&ekKIC'l'WX rpryll"rOB. 
3) ,II;.JUI cka!t.&HIXX rpyk'l'OB. 

I 1 7 
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lfro KacaerC.fl MeTOUHKH pacqera, TO raKOBaJI II:IIKTyeTCR BHII:OM 
caMHX tiJopMyJI, npus.e)l;eHHbiX o ra6JI. 9. 

lJro6M pelllHTb 3aUaqy o6 DIITliMaJibHOft IIJIOIIJ,a;{H 11\HBOrO C8 1teHH.ff. 
HylKHO, 3a)l.aBlll HCb )I;JIH uaHHOro rpyHTa KpyTH3HOtt OTKOC OB m, Bhl-
6pao yuoH u~:~a i, a raKme rro ra6.'IHI.I,e B coorBercroyrom;ee 3Hatre­
HHe K03$HU,HeHTa IllepoXOBaTOCTH 1 DOU06paTL 3Ba4'eHHe OJ, YUOB· 
leTBOp.HIO~ee ypaBH~HHIO, npuoeueHHOMy B Ta6,1HII,e. 

w~' 
S.6 .,; fl.= 1.5 

1.0 I.D 3.0 S.D 6.0 7.0 8.0 J.O iO.O 11.0 

<I>Hr. 95. 
llouoop 3HalfeHHA w cH.1hHO o6.1er1raeTcn npu no~Tb30BaHHH rpa!fJH­

KaMH (~ur. 95 11 96), cocraueHHhiMH uoii,. A. M. CMIIpHOIIbiM. Ipa~H­
KH nocTpoeHhl u.lR u) B ifJyHK~uu pacxoua BOUbt. (Ilpn uaHHoit Kpy­
TH3He OTKOCOB m H npH uaHHOM K03~HI.I,HeHT8 rnepOXOBaTOCTH 1l. 

WM 2 

t 
n = l5 or== !.30· 

50.~-.----r---r--~--~--~--~~--~-----~ 

,,0 --+--·-+----+--+-----: 
J.5 ==--=t=-=+-=-~--=t 
3. 

2 

1.0 

ll8 

-

IP 
I 

20 :10 so 60 

<I>Hr. 96. 

QNI~. 

lO to 5(1 fO.O II() 
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npMMe.pbl paC'IeTa H8rOpHbiX HIH8B 

nPMMEP Net 
3aJlaH npo~OJlhHhlfi npoq,BJJb M.eCTHOCtH ( tjlHr. 97) H paCX<lJ(lJ 

BOJJ:.LI Ha QT~eJJbH"IdX yqacritax: 
Q1 2 M'/ ceK. O, 2,5 M~ / ceK. Q 3 3,5 M=tj ceK. 

rpyHr Me~KHI neco«, 
C.or,rracHo OIIHCaHHOft HaMK Me·TOJlHne· (~JI HOpMaJJb.HhiX cJiy-ctae~) 

Ha'fnHaeM. pac\IeT c H:nso·soro yqacrK.a. 
Onpen·eJI.sie·M IIJIOW:'~~ mHEoro ce'teii"HH. B Haqa.ile H:nsonoro yqacr­

Ka .• 3a~aeM:~\H YKJJOHOM: nHa Ita.HaBbT i = 0,00:[) ~~ 
•• 

~=1.·27%~ ~ 

5 7 • 
~ 
~ 

:§ 
9i 
~ 

• 

Q =~so 

a )II' 

1 .... ___ ~90 J.i · 1 : m·· : 1 · iD./ :J 
cl'ur. 97. 

II·o ra6JI·:n~e 
TOCTL rpyHTa. 

5 :npHH'HMaeTCH K03.~H~HeHT,. Ol~eliHBaFO~HH UJ·epOXOBa· 

n 0,{)2.) 

T~K It.ait. ce'teii"He Ita.HaBbT npeltnOJiapaercJl rpane:IJ;en:naJJb.HhiM e 
OJ(:HHaKOBOif ItpyT.HJ.H.Ofl OOOHX OTKOCOB 

1 : rr1 === 1 I , 5 
TO ttl 1 - rn _i.> l _, 

rorna rro Q>opMyJie (20) 
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4 

(I) I = v 4 • 2,1 . 3,51.0,0258 

0,005'% 
w8 -· 2,0 M~ 

= 1 ,996 ,...._ 2,0 M~ 

HaxouM renep~> paooqyro uy6uHy &aHaBhT h3 

&ahs =V ()) V 2 
m1 m 2,1 

= 0,96 M. 

h8 0,96 M. 

lli Hpu H a KaHaBhl ITO JJ:HY D . 6yne-r: 
w mh1

2 2 1,5· 0;962 

B = ha - 0,96 -0,60 M. 

B-·-0,60 M. 

funpaRJIHI!ecR.UH panuyc 

R h3 
2 

0,96 
2 

=0,48 1\f. 

R 0,48 M. 

OrrpeneJiuM rerrepn e&opocn re'ieHuH BOJJ:Ll 

v C V R 1 

3Hal(eHue K03~HII,neHra no MaHHnHry npuHuMaeM no ra6JIIU\e 7; 
c 35,5 

rorJJ;a 

V 35,5 v 0,48 · 0,005 1, 77 M/Cel(. 

V 1,77 M/CeK. 

CpaBHUBaJI rroJiyqe HHyro e&opocn. c norrycn.aeMoii. noJiylJae'M c.'le-
nyro~ee. 

Ilo -raoJIHI.t& 4 )(JIH MeJI.KOro necKa cpeJJ:HJ£11 nonycKaeMasr e&o-
pocrn 0,35 M/ce&., 'ITO M8Hhille IIOJiy!feHHOll: .B paC'I8Te. 

Pernun 3aD.a'ly xomt~o no 1 sapuaHTy, y&pemm JI,HO n creHIW 
&aHaBhT ne pHoB.Kol B ere HK.Y. Ilpu M'OM 6yn er nonycT.H Ma cor.1acHo 
TOll: Hte ra6~1H~Ll 4, CKOpOCTD 

V = 1,8 M/CeK. 

'ra& KaK K03~UII,HeHT wepOXOBaTOCTU: 0 JJ:JIJT JJ:epHOBKH MOnL-
HO rrpuH~~:n. ra&me paBHbiM 0,025, ro uu&a&oro cneiJ.HaJI&.Horo rrepe-
pac'tera npoH3BOJJ:UTil He rpe6yercJI. 
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Uo 2 Bap11aury npiiHIIMaeM It paclfeTy- 11 IIC-IO,ll,IIM 110 ;~.onycJw.e.Mol 
CKOpOCTll. 

v )J.on. --· 0,:~2 c V R t 

rio lflopMyJie (27} 
-::--:o-~-=--=--

IIJIOI.IJ;a,!{ b lKIIBoro cel!eHIIH 

Q 3,5 ~ 
ID = --=-- -- --.:---::-- = 1 0 M 

V J(OIL 0,35 
CM&I{KBae~lbTK rrep11Merp 

(.!) 10 
= --::::- =' ·- ·233 M . 

R 0,043 
CocTaBJJB ua ypasueHIIH 

10=Bh + 1,5 h~ 

233 s+3,62 h 
II peiUHB IIX OTHOC.HTe.IThHO B II h 
IIOJJYlliiM h --0,24 M. n B 232 M • 

• 

01f8BH)l,HO, liTO IIpiiHJITh 2-1 BapllaHT He IIM88T HIIKaKoro CJhlC.1a~ 
CcraHaBJJIIBaeMcJI rroaroMy OKOHIJ:areJU)HO ua 1 BapllaHTe. 
Ile pexOll.IIM K paclfery cel!eHIIH KaHaBbi B ua t~aJie yqacrKa J\2 2. 
PyrWBOll.tTBYHC1 coo6pameHIIffMII, yKa:SaHHbiMII B MeTOll.HKe .rrpo'-

eKTnp-osaniiH1) :Ja]laeMcn yKJJOHOM Jt,Ha KaHaBbi Ra 2-M yqacTKe 
i .= 0,0038, 1I'TO IIpll 3all.aHHOM IIpO~IIJI8 IIpiiBOll.IIT K r.Ty611He KaHaBbl 
B Ha.ttaJie 2-ro yqacrKa. 

h, o.~ M . 
• 

ump11uy KaHaBbi coxpauaeM 

B O,G.M. 
n; r,:~;a 

w Bh + mh" 0,60 · 0,90 -+- l ,5 · 0,902 1 :J& ~/ 

x e+m1 h 0,60+2·0,9Vl+I,52 3,84w. 

(1.) 

R -- -==~-=-- ~ 
Y. 3l 4 

flo TII:OJIHI.le 7 BLI6llpueM C :~5,6 

CMO'li~m'e C<Tp. 115, 
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']' or,!(a v = c V R i 35,6 Vo,5I. 0,0038 = l,S7'MtCeK. 

11 Q OJ • V I, 96 · 1. 57~ 3 M. -
Mu IIO.llj'lUH aua1JHrenHoe pacxoJKJJ;enue pacqerHc.ro pacxona 

3aJJ;aHHbiM (2,5 ); pa3H11IJ;a COCTaBJI.HeT 20 ITpOI~, 
UpoBOitHM BTopyiO nOTihiTKy: 

3aJl.a8MCR i -- 0,004 II h 0,85 M 

TOrD,a: 
w - 0,60 • 0,85 + 1,5 · 0,852 1,6 M2 

/.. 0,60 + 2 0,35 1,8 3,66 M 

~ 1,6 = -
3
,
66 

---0,44 M 

flo TaOJHII\0 7 C 34}8. 
H CKOpOCTh 

v c V R i 34,8 V 0,44 · 0,004 1,49 M/CeK. 

II Q-1,6 1,49 2,4 M'4jceK. 
llhl DOJIYUJH paC.X()ta\J{eHHe paC'ie'l110TO 3Ha'ieHHH Q C sa}{aH· 

HhlM Ha 4 npou;., 11TO ,!IODyCTMMO. 
IIep·exoJJ;HM -rene pi. It pac'ieTy ce'ieHHH KaHaBbf B naqaJie yl.!al'·l'Ka 

Xh 1. 
3anaeMc.a YK•TOHOM ~a KaHaBbi i -0,0032 H h1 0,82. 

TOr}{ a 
LU 0,6 ' 0,82 -1-- },5 • 0,82~ },5 M~ 
/. =_, 0,6 + :2 • 1,8 0,82 3,55 M 

(!J 1 ,5 R -- -- 0,42 M 
X 3,55 

llo ra6nu:qe 7 npHHHMaeM G = 34,6 

n TOr!la V 34,6 v 0,42 · 0,0032 1,27 M/CeK, 

Q I~27X1,5-1,9M3/ceK. 

Mw noJiy'IRJK pacxomneuHe pac~terHoro pacxona BOII:hi c sanau-
HhLM lfa. 5 npou;., trTO )I.ODYCTHMO. 

Ha.Me·mM, 'ITO CKOpOCTH KaK Hili 2, TaK II Ha J yl!aCTKaX llO.lY'iH­
JI.Hth 6oJih111e nonyc.KaeMoit 

0'1eBH,llHO, npHneTCfl raK 11\e, ItaK n Ha 3-:M yqacrite, upoassecrH 
y{tperiJI·eRHe }{Ha ll. creHOK KaHaBbl nepHOBKOfi B cTeH.Ky, 
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IIpH i:ITOM orMentM. Tait.lK'e, 'l'IO pac'teTHbre CitopocrH yBeJIHliH· 
BaiOTCH no Mepe npH6JIHiKeHHR K. ycThlO, 'ITO, KaK yKa:JhrBa:roch, HB­
JtlieT<HI BaiKlihiM ycJJOBHeM npaBH~lJhHoro rrpoeKTHpoBaHHH. PeJyJihTarht 
paC'IeTUS MOiKHO rrpOCJiei{HTh B Cllel{yiDIQeit CBOI{Hoif TaOJIHlJ,e: 

a, 
I.D 
....: 

• 
I 

N~ 1 3°/oo 
Nz 2 4o/ov 

N!3 I 5°/oJ 
' I 

I 
I 

I 

w 

J ,5 
] ,6 

20 

B 

(M) 

06 I 

(l,6 

0,6 

Ne 2. 

' 

i 
• 

0,82 

0,85 

0,9:3 

v 
(M/.eK.) 

1,27 

J ,49 

1 ,77 

ilauau rrpOUOJibHhlit rrpocfJHn MecrnocrH ( 4!Rr. 98) JJ pacxo•hl .. 

1/j : 1. 9 114/cu /.60 ee • 

II) 

~ 
0) 

~ C:1 

" ..... 

·-

/. ---
~-""ISO Y-r;o 

a ,. 4 1'11 3/cel( Q = 2.0M 3/ce.t' 

J~_;; a_!~ 
' 

¢Hr. 98. 

~ 
c:s 

tr = l.o6"'ke.c. , I 

2 150 

a, =1.0 M 3/ce.tr. 

~~ 

~ 
'-i 

OTA1BTKH 
f5 IJJ8r?,/JA'. 
~JfM.I?H' 
...-: 

YK./JCHb! JeM..r,_ 
nosepxHocrH· 
pRCKMb/ 

~ OTMeTKJ.f 

~ VNA KANA!I6!• ..... 
f.J( ./!Oiib! /J~ T 
/('1/fii/!Jbt 

Q -- LO MajceK.;· Q --2,0 M:J/cci-:.; Q 4,0 M~/ceK. 
rpvHT -cRa.n:a ,, 
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Ka.K BR;I.HU H;l IPKr. 981 ilan.aHHbii yKJJOH Mecrnocru O'f<eHE. cno-
Itoen II He. ne.JIHK. B aTOM cJiy'IJae 1 KaK y3ie 6MJIO HaMill oTMeqeno-, 
Y,10oiJee Hatzaro npoeK.TRpoaaHue KaHaBbr or; Bepxoaoit c.roponhl. 

HIIJ,e:M:, noorolly, npe-ame ooe'ro nJioll{a~b acRBoro ce'teHna B naqa.'Ie 
yqacmta NR 11 fl[) onTliMa.Jl!LHLIM .pop My JiaM. 

llpHH~MaeM Tparreqo.n)J,aJ.IbHLiit upo~ll.Jih nonijpe11noro ce'teHna Ka­
HaBbi, C OJtHHaltOBOit, peKOMelij{OEaHHOit Bhlllle -JJ:JIH C.KaJihHblX rp)IHTOB, 
KpyTHJHU~ OTKOCOB: 

1 : m -· 1 :0,6 
npu 3TOM, n~Be.crHoe -yOKe HaM BLlpameHue: 

m1 m 1,734 
3a;¥lBlllUeh MHHHMa.llbHQI B03 MOJIOihlM YKJJOHOM }{Ha KaHaBbl 
i -- 0,002 u noJJ;ofipas no Ta6Jin~e 5 saaqeaue !Wa~uJ.IHeHTa, oi~e-­

Hnnarom,ero mepoxosaTocn rpyHra 
n 0,0225, 

Hait)J;eM IVIOID;a,llL a\':liBOfO C81J8HUfi B B8pX0'8LR KaHaBbl. 

4 
' 

-4 . 1, 734 . __ 0 __ ,02251 
. 1 ~ v 0, 8--; ') 0,93 ~t:.l 

0,002
1
/2 

reneph pa6o11y10 rJiy6uEry h1 ----

- m1 m 
0,93 0 73 

-1,73-4-= I M 

U U£UflUHy KaHaBbl UO JI.HJ: 
w mh~ 0,93 - 0,6 · 0, 732~ -

B = --- -- ---=------:: --"--- = 0,83 M 
h 0,73 

fu;t:pasJIH~Jec~tHit pauyc B naHHOM cJJyqae (onTnManaoe peme-
HU(}) paBeH IIO.JIOBDHe P.JIYOHHhi 

1 
R=--.- h-=-2 

1 
2 

0,73 = 0,36 M. 

Onpe)l,eJHIM Tenepb cRopocrL Te'feHHJJ BOJ;bl no pac'leTHOMy Y'Fdl'T-
Ky. ~.JlH aroro IIO TaDJIH~8 7 yeTaH:tBJIHBae.M KOO~H[\MH'm 
. e }(3 $0pl'lyJfhi ille9u: 

c 39,0 
Tor~ a -------

v 39,0 v 0,36 . 0,002 = 39 0,027~1 ,06M(CeK.    
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Ilo,'lyqeHHaa· CKOpOCTb KaK 9'1'0 BHI{HO K3 ra6.1J:Ifl~hf 4, BllOJIHe 
I{OTifCTIIMa ~.JI'S: CK1WibH(]fO rpyRTa. 

IIepexo~..uM reneph It orrpeaeJieHHIO paC'leTHhiX pa3Mapos ce•te-
HHJ-J KaHaBhl H'a 2-M jlJ3CT&e. 

YuTEJBaH, q-ro B paccMaTpHBaleMOM .npRMepe rpynr cKaJia, uy-
,~~;eM rrpotlKTHpOOO!rb KaHaBy raR, qTOfM ,!I;OOHTbCH :MRHRMyMa I{OpOrHX' 
cKanHhix pa6or. Jlyqum.'M perneuite:M 3a,11.aqo: B 9TOM acnertre OhiJIO 6bl 
npoeKTllpOBaHRe KaHaBbl Ha ItaJKJI.OM )TllaCTKe 110 OllTHMi:lJibHhiM tfJop­
MyJiaM. llpn: 3TOM Mbl TIOJiy1!HJIH 6hi pa3HYIO illHpiiHy KaHaBbl IIO II:RY Ha 
orae .1hHhl'X y1.1acTKax, a T&ltlKe nepenaahl s.a rpaHHIJ,ax pac':leTHhiX 
ylfaeTKOB. IlocJiei{Hite oocroarencrsa ( nepena;(hi M nepeMeiiHall mn pll­
ua Jl() II:HY ), KaK H3 Beer HO, JIBJlHIO'l'tSI lleChM·a HeJit8 J1 T8JlbHhiMH B o6wr · 
HhiX yc.JIOBHHX. Oauaiw, H cKaJI1HhiX rpynrax WfH o6crowrencrsa MO·· 
ryr 'HM8Tb MeC'TO. 

Hpu noM c~e)J.yer nMeTh B m~ay JIHIJlb CJI8ll)'lOII:I;ee: 
llepeMeHHJJI Illlipnsa KaHaBbi Dhl3IJBaer .UIOO na){euite, JIU6o 003-

pacraane CKOpOCTH. Ec..m, HI{H CBepxy, nnrpuna KaHaBbl vyaer yse.TU­
•ruBaTbCJI (Ha rpaHlU~e .K.aiKI{OfO yl.!aCTKa) CKOpOCTb B 9TUX Mecrax 
yumpenn::lt 6y)(eT BHeaanuo na~~,arb, liTO noB:Jretier sa co6oit 3alLuBaHite 
KaHaBbi. 

EcJm ate, Hao6opoT, ll~H cBepxy unrpHHa KaHaBbi aa rpaHu~.~;ax 
yl.!aCTKOB 6yJI:eT yMeHbllla.TbCH, TO CKOpOCTb 6y~eT BHeaarmo ·B03pat-­
TaTh, lfTO Bbi30BeT HBJie:Hllll MeC'THOrO pa3Mb1Ba I{Ha H CT8HOR KaHaBbl. 

1JTO JKe 03 3THX llBYX BUI{OB nepeMeBHO~ UillpRHhl KaHaBhl .Col€· 
11: ~- er npearro':lecn n·Jra: CIWJUHbiX r pyHros. RaM: rr pe;~:craBJIHeT'Cfl, 1ITO· 
2-ft c.JJylfa:lt 6y~er' 6o,Jiee ya~qHhiM, qeM J -it, 116() pasMLIB cKaJir,Horo 
rpyHTa OOChMa Tpy~eH .B OI.Jly ero IIpO'IHOC'TH. 3aJIJUIBaHite JKe KaHa;­
Phi, s nepooM CJiyqae 6y;I.eT HMero. Mecro II B naJihHhii rpynrax, npo" 
~yKTa.MH llOBepXHOCTHC.ro pa3MhiBa, .HOJI,CTyiiaiO~llMH I~ KaHaBe BOJI:wMU. 

B paccM.aTpHBaeMo.M rrpBMepe Mhl ~oxpaHJI~M m11pnKy KaHaBbi no· 
any-rrocTQ>HHH()t:i H::L oce1 rrpuraawuitu: KaHaBbi. EYJ('f!M .UIUI:b, nyTeM. 
~erpo1icTBa neperranos, cKalJR006pasHo Mesar& rJLy6nsy .KaHaBbi. 

HTaK, rrpiiHHMaeM pa6oqy10 rJJy6uHy KaHaBbi B HaliaJie 2·ro ylf·J\a,. 
h 1,0 M. 

3a){aeMca r:a.Kme yKJIOHOM aHa KaHaBbi i -. O,OJ39 
TOJ']I,a: 

w o,s3 . 1 + o,6 . 1 ,o~ 1 ,43 M2• 

X 0,83 t2 · 1,0 · 1,36 3,17 M. 

runpaBJiuqecKUH panH)IC 

R 
1 
'
43 

0 45 8 
3, 17 , M; no Ta6Jiu~e 1 C 3 ,8 
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Tor,aa 

v -=C V R 1 39,4 V 0,45 X 0,0039 1,65 M/ceK. 
npR aTo-M paclteTHbiit pacxon 6yJJ.e·'T: 

Q === w. v 1,43 X I ,65 2,36 M11l~eR., qro sHallnTeJ:LHO fio.Bt..IIJe Ha-

J{anRoro pacxona (~M3/ceh:.). 
3a.J(aeMCJt Tor,aa h2 ~ 0,95 rrprr TOM me l 0~0039 TOrAa.: 

U} 0,83X0,95+0,6X0,95~ 1,33 M~. 

z 0,83-~2 X 0,95 X 1,17 3,05 v 
fHApaBJIH'lec·ItHH paABYC 

11 v c V R. i 38,8 Vo,44 X 0,0039 1,60 M/cel\. 
H Q~ oo· V--1,33--Xl,fiO 2,1 M1/ce£., pa3BH.~a C sa,n;aHBhl~ pac-
XOA.OM COCTaBJIH(lT 5 npou., llTO ){OrryrTDMO. 

KaK BHJtHO liS ~Hr. :98, BeJIH'lHlia nepenana, B coor·nercTHHH. c 
npoBeJ{eHHhi~r pac.ltero:v, 1m rpaHH[(·e nepBoro .H Broporo yqacrKa c.u-
craB.'rFieT Beer{) 0,05 ». 

llepexoJ{HM K pacltery celteHHsr KaHaBbi B HalJaJie rpe·rb~ro y'la-
CTita. 

3aJ{a·eMCH pa6oqeif rJiy6Hu·oJI h3 1,3 M. 

TOr)( a 

w 0.83X1,3-J 06Xl,32 -2,10 112
• 

·H.apyn1 HM re.ne.pL H ecK·nJihRlO Jiam o6LiqHLiii nopa~oK pac.ltera. A 
HMeHHo: y6eJJ-HBillReL, liTO npu J{aHHOM. celteHHH cKopoeTb 6.y;1:er OO.Jih 

me., 'l·ex Ha npe:n:I>lJ{~·eM yqacrKe u, TaKJHM o6pa3oM, 3aH.JIJJB;aHHH He 
6yaer,. HaftJ{eM nor.pe6Hbrft yK.JIO.H aHa KaHaBbi B fPyUKII,H:R v, R, n c: 

-a v 
" 1-=== ---C2R 

·r. , e. 

11TaK, npoEep:HM CKOpOCTb·, HvXOJ{H H.3 33J{aHH.OfQ paCXOJ{a 4 M3/rorc~ 
H npHIIHTOK ITJJ.O~~J{.H lKRBOfO CelteHH~. 

w 2, l 0 M2 • 
• 

Q 4 
V- ---=-

2
- = 1,9 M/OeK., tJ1'0 

OJ ,10 
6f).toiiiO CKOpOCTH ·Ra BTOpOM yqacTite. (1,6 M/Ce~It.). 

IIposo,~HI Tenep·L paelfer B cJie~pome~: uop~.Ke': 

.x=o+2 h V1 {-m2 0,83+2X 1,3X 1,17=3,85 K 
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R (1'1 --
2,_}9 0 55 M 

-- X -- 3,85 ' ! 

llo TOOJIHI.{e 7 .c = 40,7. 
Haxo~HM. reuepb yK·noH, y~oBJJeToopsiO~Htt oce11 rrpHne-J{e-HHLIM 

pa~tJeTHLIM JI.aEIHhiM., IIO ~OpM.y,qe-
V2 1 92 

i-= C2R -- (40,i):l· 0,55 -- 0~0039· 
TaKHM. o6paaoM. nepen-an Ha rp.aHlil(e- Broporo H rperheJ() yqacrKa 

COC'TaB·HT ( C'~l. q>Hr. 98) 1,30--1,04=0,26 M. 
f.ny6HHa me KaHaBbl B K{).H~· e ·3·rO ylJaCTKa 6yJ{eT 1,6·9 M. 

r. rMApaanM~ecHMA pac~eT aanoa 
llorn··KJ!.M, qro na Koc.orope, Kn94J-H~HeHT KpyTH3Rbi Koroporo 

{)1 (cflur. -9~), c-oopymeH seMJI.JIHOii saJI, He ](OrrycKaiDm.ltti naJihHeu-
mero creKaHHH BOJ{hi no Kncoro,py. OrrpeJ(eJIH·n pacxon BOJ{hl, ereKa~l­
IIteit K ·BaJiy, IIO :npHBOJ11HMbiM BLIIIle MeTOJ{aM (r..JiaBa qerDepTaSI paaJ{eJI 
A: «Pacqer rrooepxHOOT,Horo croKa, ), MOatHo uaftTll Bhlcory GTOHHJI'R 
GTeKasm·e.{l K Ba.lly BOJ{hi ( h ) (<IJll'r. 99). llyCTL YKJIOH xe·(jTilOCTH. 

. . .4 ,-.1 · 5 .. , onoJih BaJa y er.o non·ow ... 
t· ---_:."-__,...:-----:;..-:--: ~------}-.. J onr 6yneri; Ko3·~uuueHr· 

~~~:::~~::~ ~- ~~· ·- ~:_ orKoca oaJra 6yrrer ;n.h 
• w-;.;;.,;,; .:f:.:~; ;;;;;;; ,. " - ~ :---. · ' ~. ---- Orrp e JI,eJt e HH"'e h Moil{-

1lHr. 99. HO rrpoHeCTH·. M.eTOJ{OM 
no,a:6opa, :npH .cJien-yiom.efi MeTOJ{;H.Ke pac{tera. 

1. JIJI()Iqa~h »CRBOfO Ce{teHUH BO.J{bl, CTeK.aiO~eit BJ{OJIL BaJia II 

HM.eiOIIlefi ·.PopMy rpe·yroJibRHKa) uaftnerc.R H3 Bblpa.meuu.a 
n1 h2 n2 h:? h~ 

ru--
2 

+ 2 = 
2 

(n1 +n2) (29) 

e~,JIH 3a]laTbM B IIepBOM DpH6JIHJKeHBH. KaKOii-To BeJIHqHHOR h. 
2. CMalfHa-aexuit uepHM.e:rp, B coor:BeTCTBRH c, :np.ti'HHTniM.H o6os­

HatteHBHMH·, HalfJ{eTCH. liS 'Bhlpam.eHHH: 
X-- m h . (30) 

rne 

m -- V 1 +n 12 +·Vt+n:!~ . (31) 
3. 3HaJI Ol II' X, B.e TPJAH·o HaRTH ·3'R.atreHHe 

paAayca ( R ): 
rHApaBJIH'lec·Kor o 

o) (n 1 -+- .n2) h R= X 2 rn . (32) 

4:. lloJ.Layn~L ~opMyJI·ofi Ille3M H ~opMyJioi ~faHHHHI'at, M01KHo ua· 
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HHCaTh CJieJ{yiO~ee BLlpameHHe 'J{:JIJ( CKOpOCTH .HpOTe.KaHHH BO.J{bl ·B~O.tl> 

sa,.ta: 
I R2/3. 1.1/~ V=---
n 

. (33) ·u. 

fne: n - Kn94J-H~Heur 
.JIH1~Y 5 ). 

rnepoxoBaTOCTH no ~laHHHHry· ( c~M. r ·a6-

(Bee ocraJibHble 6yKB:bJ H·M.eror npem:ne o6osnatieHHhiit CMLieJI). 
5. 3naH w n v, MOiRHO Haii·ru pacxo.n BO.J{bi 11 cpaBHHTD ero c 

pac'!eT·H.biM. ~onycTHMa:JI pa3HH~a He J{OJliRHa npeBOCXOJ{nTb +5 .HpO'l(. 
PernnB sa.na.11y B yKasa:HHoit nocJienosareJI.hHOCTH, MOii\HO cne·JiaTb 

:c·.Jienyro~He npaitTHl!ecK·He BblBO.J{bi: 
1. Ha:3HattUTb Bhicory saJia, xoropaa noJimHa 6I)ITh 6oJihiire 11 na 

Q,.2.5 M., KaK 3TO CJIHJ{yer H.3 CYll\eCTBYJO~HX Tel HHqeCI\liX yKa3aHHH~ 
2. 3HaH CKOpOCTL nporeKaHHH BO.J{bl B.J{OJlb Ontnca BaJia, CJle ... 

.. nye.T npoBep;HTn, nonyc'IHMa JIH oHa J{JI.H rpyHra sa.Jia 11 npH orp·Hua,-
TeJJL'HOM OTBeTe II.e.06'XOJ{HMO llOJ{06paTb COOT:BeTCTBY10InHi1 THIT yK-
pen.Jie.HHH OTKnca (ne.pxoBoro) saJia. (CM. ra6JIH~Y 4). 
J4 .• rMAPiiBIIM'IeCHMit pac11e,· nepenBAOB H dbiCTPOTOHOB. 

a TIMIHe racttTeneii JHeprltM nptt HMX 
1. P·ACLfET ~HOOTYnEHLf.ATbiX n:EPEOAAOB= 

ByJJ:eM: pacclrarpH.Bart. cxeMy rHnpaBJIH'lec·Koro pac'!eT:a .nepenaROB 
npH MeH.liTeJlhHO K TeM KOHCTp~K~HHM, KOTOpble SIBJIHIOTCJI HaHOOJiee~ 
ynOTpe:6HTe.JI1H1IMH B me~ll· e3HOJ{OpOJKHOft npaKTHKe. 

1~•1 cnyW. 
IIpocr·eliwaH Ko·Hcrpy·Kn;n.n .nepenaRa noKa·saHa Ha ~nr~ 100. YKa ... ,,__, 

PA3pes no t ·t 
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3aHHa.J~ KnacrpyKu.n·H HMe.er· ry oco6eHHOCT~b (Baii\HYIO J{.~JI rHJ{paBJIH'lec-.­
Koro pac'!eTa), ttro· nonepe:qH.hi.~ paape3, DJle~~aHH: hiil B· JH06o~l cetteHHH 

nepenaJ{a, n.pencTaBJIJieT cOOoro Tpane~OHJJ.aJILByro ~opMy. 
Ilp11 paccMorpe.Jra.B KoHcrpyKnH:H :nepen·anon yKa3LIBaJIOC.b, 'ITO II.e-

penan. HM.eeT cJrenyromue SJielleBTLI: 
a) ·BX<JJ{H·Y 10 'laC T L ( BX 0 J() ; 
B) CT6HKY na~eHIIH; 
(,) BO)lOOOit·H.yiO IJac.r·b; 

d ) BhlXOJ{ErylO lJaCTL (BLIXOJ{). 
PaccMQTpHM. oco6e:HHocru runpaBJiu'lec·Koro pac'!eTa npHM.e.HMT.eJIT.­

,-~ K KaiK)lO•li ero COCTaBHOA qacTH. 

1. P8C'I8T IXOAHOM 't&CTM. 

B p·acc:MarpHBa€M.oi ItOHCTPYKIVfll nepenaaa ( fllHe. tOO) Bxon-
Haa \faCTh, KaK cne·I\Ha·JlbHaH KOHCTpylt~H~ OICYTCTB)"er·, JI03TOM.y 
HHKaK'OI'O rHJ{p.aBJIH'lec·KOfO pacqeTa BXOJ{HOti l!aCTH npOJl3BOJJ:HTb H.e C:Jie­
}~}':el"J'. OaHaKo ~H .npoH~lBOJ(CTBa pac'!eTa npyrux aJI.eM.eHTOB rrepenana 
HeOOXO]UIMO B.bJHCBHTb S.HaqeHRe KpHTH'IeCKOit rJiyOHHhi (hK )- y BXOJ{a. 

lloe IJ{)Jil),30.Ba ,.BIU If C·.h S.H aqe.HRfl ~~ U pac XOJ{a BO Jl.b[ Q, Ito-3 QJ-H~He HTa. OT-

Itnca KaHaBbi B B.epxH.eM 6be~e­

In If lllHplt.Hhl KaHaBbl B Repx.-

H e.JI 6be~e (no J{Hy) B ( $Hf' 

J Oj ), Mom.Ho no rpa4J.uity :\Q ;:; 
HaH!TM HenocpeJ{CTHeHHO 3H(ltte-

~nr. 101. -HHe KpHTHtie·Cl\OU f'Jiy6:HHbl lt.J) 

2. Pacttet .creHHM naAeHMR. 
Cne.~ua·.1~})HOI:O rnJ{paBJIH'lec-Koro pac'!eTa BepTHKaJihHOH CTeHKH 

llaJ{,eHHfl H-e npO,HJOOJ{HTCH·. 
3. Pac11er aoao6oMHoii 'latTH 

llpH pacqere BOJI.060~HOfi qacTH Heo6XOJ{HMO BHaqaAe BhlH~HHTh 
BHJ{ COITpSI·&·eHH'H 6b·e~-o~, 3Haa .ate DOC JTeJ{HH.~, c.~teJ{yeT npHHHT·b pewe­
.HHe 0 Bbl6()pe THlla KpenJieHHH BOJ{060R: K 0 tre06XOJ{HMOCTH CO:JJ{aHHH. 
cneuuaJibHOro· racnre.1g aJJe prHH. 

A. OnpeAe·neHHe BHaa con·PRJHeHHA 6~ae~~toa 
P·euJ.e.HHe Hasoa.HHOH aaJI.a'IR npo'iJBOJ{liTC.JI B cJieJ{yiO~eM. nopnnKe: 
a.) onpeJ{eJinerca rJJy6HHa B c~~aro~l cetteHHH h.c ((~Hr. t 01) .. 

JIJI.s -HaXOOKJ(eHHH he M.Oil\HO BOCll0JIL30BaThC·R rpa~UitOM Jyg 62
), DO KO-

TOp;OMy he onpe.J{eJI.Fie TC.H B .pyHKl~UH BeJJR'lHH·: 

---~~ B-;11\.~ltiiHHa V a, noka3aH:HaH Ha rp-a4mke No 3, :arolkeT 6WTb. npu _ 
IIJJ:Ta, B paccMaT!)MBae·MLIX YCAOBHHX, paBHOft e)(Jf}lft~e 

2) CMOTp ~ . · rt'PHAO'Jke·HH$1. 
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:~I 
~c To ~~Be Be 

Q rnc T ( I 
(34) --

f~e '~'"~ K0"9ql-H~HeHr CKOpOCTI, B J{a:HHOM. eJI.y'lae paBHLII ~e}lJHrHt,e, 
~ . 

r. K. B· .paccxaTp:usaeMOH KOHerpyR~II nepena.J{a -- BX·O.~Haa qacrt •. 
Italt cne~R.aJIY..IHaJI ItOHGTPfK~JI OTCyTCTByeT'. 

• I 

To==1._+V0 .. 
I 2 g 

.3Ha•teHHe T noitasa.Hn ua qepreif\e {filar. 1.01): 
Q 

BeJIJttilfHa CKOpocTI-t v 0 == -­
<-'>K 

• (35) 

rJ{e, B CBOIO 01IepeJ{L. UJI.0~8J{h 3\H.BOfO Ce {te.HH~. WK, COOT:BeTCTBYJOl{\aJI 
KpHTH1IeCK.OI rJiy6HHe hr{ , 11.8XOJ{RTCfJ H~l H3BeCTROro 'BL1pameHHSt· 

WK -- B h1\ -t- m h2
.: (37) 

Be llUipHHa ItaHaBbl DO J{Hy B HH)f('HeM. fiheq..e ( CliHTae. T{~J( Ga-
J{aHHOil). 

me KnBdJH~HeHf Ontnca ItaHaBbl COOTBeTCTB.eHHiO Meery Cil\aTIQT'O 
ce {teHHH h~ 

B) Onpe:neJI.Rerca J{a.JI.I.HO(Tb uoJiera crpyu 11 ($-ur. 101). Ke:JJI~. 
BltJ{JIO HS lfe.pr·eil\ct (¢ntr. 1 OJ), J{aJI.bHOCTL UOJieTa CTpyH COOT:BeTCTB'yeT 
CrKaTOM.y Ce{teHHIO l1c .3.HalleHRe \, HaX~OJ{H'TCH no (j.leJ{yJO~e ·.ft ~op-
MY .. l ·e: 

• -------

B . (:38) 

n J{aHHOM. c.,:ryttae e,p· -- 1 
hKo KpHTH'IecKa·H rJiy6HHa~ ·HCnpa.BJie.HHaR Ha CKOpOCTb JfOJ{XOJ{a· 

v. :: 
) ·:~ . h' : 

2
o (v0 cupe;tt~Jut:rocb B nhrpamrann (36). g . 

3Ha'leHHe 1' -- IICHO lf3 llepTeJI\a. (tj}H.r. 1-01 ). 
c.) OnpeJ{e.lJte·rcn corrpn·a\·eHHa.fl ( B33HM.HaSJ) r JIYOH~Ha h :' c c r.ty­

OKHOit B CiKaro~t -ce{teHHH ( ll ). 3HaqeHHe h'' c Moir~er 6hiTL HaiiJ{eBo 
no rpa.~nKy ).o 4') H fftY'HKl\HH CJI.eJ{yiOIII,HX .BeJI.Jf'IHH. 

h~. 8 • mh \ 
- · (3 }) 

h !( ' B h .! I( ' B 

R BTRX ·BLlpameHHSIX oyKnhi HMe.IOT C~JJeJ(yiO~II.fi CMhiC~I: 
h --- OJ{Ha H3 HSaHMHoiX rJiyO~H 7 ·HanpuM·ep hr, raKHM o6pa3-0M .. 

MtJ~l\'HO npH.HJfTh h - ll ~ 

m KnBf!J.H~HeHT( Onto-ca: ·~s J{a.HHOll C,1Jyqa,e ·Mo·.a~HO npHHJITL 
---~--... ... 

t) CM. np'HAO:lkeH;lte. 
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m me 
8 JJpbliK&OBag fllYHl\-I~ISI, BLI'iHCJJJleMaH flO CJJeJ{yJO~ea tPO'prM.J · 

Q:! 1 e -+-- ycol • ( 40) g (.'} J 

f!l;e: Q pacxoJ{ BOJlbi ( ~"'Hraerca 3&naHH.Llll). 

g YCKOpeHu·e CHJihi TJliKt1CTH·. 

c.t.> B J{oHHOJl c.ty·q·ae· BJIOiqa}lb iKHBOfO ( c.·JKaTO 110) C e (l e HH~, 'l'. ·e· • 

u.> -- c.oc --Be he +me h2 c . (41) 

<llur. 107. 

)r ,~ K.OOPlH&.ara ~eBTpa 
TSllJte(jTH iKHBOfO ce(teHH~. (1 
c.if~a.rott q·acTo:) eM. 1j)ar. -1·02. 

BeJJK'IBHa yc ttaxo~JI'I'Ca .113 
Bbipa.meUHH : 

he 2 B ~ + B · (4n) 
Y~ ::.= 3 Be +Be ' ::;: 

(:~Ha'leHUe OYKB f.Mor·pHTe Ha 'IepTente: 41Hr. 1.02). 
d } IIocJie roro, KaK Haii]leaa c.onpH3\-eHH·aa (BJaH·M.Ha.R) rJiy6HHa 

11 '1 c, npeJ{C'TaB.JJSH~Tvff B03MOil~·H,biM onpe:n;eJJUTL FJt,ll C.OITpH·.if\eHUJI 

6b·e~·OB. 
HMe.HH:o, Morrr II'M.eTh ·M.eero· cae·Ryro~He rpu· r.JJy1faJI: 

1 . ECJIII h ,, c < t ( 43) 

10 t 6LITOBaJI rJiy6HH:a py·cJJa ( nH•a:tre. roaop.H ~ ·pa6otJaa rJiy6HHa 

KaHaBbl ·B HHJKHe~t 6be~e ), TO II'MeeT ·M.eCTO 3aTOITJJe .. HH:hTfi npLrmoK 

-( ,,, [ff. ~1 0 1). 

(44) 
--... - - c ~.:-.. ~ 
~--..... ~ - - . 

._, 
~.ro HMeer Mecro ororHaHHJ)IH -­ ·--...... · ~. '~ .. 

npi)liKOK (~Hr. 103 ). 
p 3 E-, h ,, (4 - \ • CJJ H c - - t ") .' 

. -· 
TO H·MeeT MeCTO HaJ{BUHYTblK 

l- t. -
.. 

.npLrm-OK ( ~Hf. t 04 ). 
J\aK IISHerTH0

7 
.npil: HaJJ·u-

q,Hr. 103. '1011 yc J1 OBU:ll ( 44·) l1 ( 4f•) 
I:~ I 
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- -
B03HHKaeT He.00X·O~HMO.CT'L 11 

ycrpoft(jTBe r~nre~lflH aBetp­
rHH RJ1H c.neQHadrbROM y.Kpe~n-

.~ HHH pyCJta HHW\Hef.O 6b·e-· 
tfta. 

8 uy'lae pacc}rarpn.saeM'OK· 
ct>Hr. 104. npoerelw~it KOHCTPYKJ1HH 

nepenap:a (~Hr. 100), KaK noKOObiB8~~T onLJT, ueo6xo~.HM~CTH ~s yc;T­
))OHCTBe cne~Ua~lJ'bHO racH·TelH 9BeprHH ·ofiLPiHO Be B03HHKaeT. 

B l(aRBOM cJiyqae npHXOJJ,HT'CJI onpe,~eJl'HT' Ft H:eo6xo~HMbt~ HH~~ 
Rpen .. 1eH.B":H HlfmHero 6b·e~a K JJ:JJHHY ar~ro I~pe· n~'l~eHH,H 1 ). 

B. Bbltiop· TMna y·Kpe·nne·HH·R P'Jcn.a M pac11er ero AJJMHbl 
AJIH ·peure.HBR rroc.ras-JI,eH·HhlX 3·aJJ:a~ pei\o:\l·e:a;~·y-e~rc~R C ~iiPtJl.YIOIHart 

lleTOJUIKa pac.{tera. 
Bocno~n·oosamuHC·b 3HaqeHue·M ITJIOII.(a~It . m:RBoro ce{teHii~. o)c, 

fa cmaroM ce{tert:HH), nau.~~eHHLI :M ,rro ~opM.fJie ( 41 ), 3Haa pacxon BO.Jlbi o ... 
He T)lJnHO Haftr·H ():KOpOCTb BO.J(bl B RRii\He)t 6b·e~e. 

Q 
V·---

w 

HaiiJJ:a raKHll 00p·a.100I CI\opocTh Tel£eBu~n BO.J{bi, . eJe;J:iyeT no Tao­
-~~~.I~;e- 4 no}Lo·oparrb c.oor.BeTCTB.yto~HH THll yi\penJleHHH py·cJJa .• 

·. AaJiee Heo6X·OJlHM() pactlfHTaTb ~JiltHy y~peiiwleHHrH py·c JJa. Me,To~­
J.HK31 aroro pac.(tera pe:KOll'eH.nyeTCfl ·B c.JieJlyio~~eli BJI~e: 

a) BhPIHCJIHercJI 3HalieHHe KpHTHtieCit()i1 r~1YOHH,hr hK aJIH H~llJK-
Hero 6be4Ja c noMOII~EJIO rp~HI\a N2 32

). fip:n. sroM iB-ce 3HUJ1IeHH~I He,Ha­
BMCHMLIX n·epeMeHHbiX tf>yHK~HH h1< 6epyl'CH COOTOOTc-TBl~~HHO J(,U.H HHil\­
HefO 6he.~a. 

B) BbPIHCJIHeTCfl r;ryoHHa t1 B~~aHMHaH 0· f*lJifO'HlD{)ii t. n.1~~ 
HTOro ·H:CfiOJib·3yeTCK f:Pa.flHit -}ig 4, IlO KQT'OpoMy onpene~l1eHUe t1 .npo­
BO,IJ.H.TCR UBa.lOTlflfHO oupe~eJieHHlO hfl c B ~YHK'IlliH 3aBHiC.HMOC:TeM (3~}. 
llp11. aroM: 

BMecro h c~1enyer B3HTL t. 
BMecro npe·JJCHero hK npHHHMaercJt BHOBh Hai1neHHI()e hi< 

lift HlJJKHero 6heifm ( CM. D. a..). 
Bc.e. npotJH.e: ·B-e·JIHqHHnl B, m He - npHHHMaiOTC··H 'JIJ)ll. ·Bbi'IHC,.lH-

JOTtfl (Hanp. llpbDK:!\OBaJI ~yHKll;HH 8 yp-HHH (40) ·DpHMetHHTe,l'hH() 
K ~dHHblM BH)f(Hero 6b·e~a. 

c) OnpeJie~rHe1'CH rHnpaBJIH'lec·Kuit ·fl.OK.a3are~lb pycJia (x) !rr& ~op­
M.f Jie. 1Jyraesa: 

1) PacqeT racKTe4'\e:ii 3HeprMH paccM()TpeH· H·a C"!Yp. 137 
2) Cu. n·p.llAolkeHMe 
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x=3,4 

3J{ec»: 

t+ m 
B +m 

hcp 

- 1,4 
B +mi 

hcp 

m K09ijJH~HeHT ·OTKOCa KaHaBbl ·a .HHJKHeM 6Le~e .. 

m1 9 V 1 + 2 • h he + tt - m , cp 
2 

8 WHpHHa KaHaBbl no lJ.HJ 'B HB)KBe)l 6Le~e. 
·d) BhltiJICJ'ReJTC·ft :MKOIKHTe.U jc r no ~OpMy,qe. : 

. Ccp2 • l Bcp 
.Jcp = g Zcp 

(46) 

. (47) 

3Jt0th: Ccp K09ijJ.H~HeHT B ~OpM.yJie Ule·3H, BLPIKClHellLI'1 ·co-
OTBeTCTBCHHO hl·p B CJI.eJ{yiO~eM nop&~Ke: 

flo ~OpMyJie )faHHHHra.: 

1 R 1 /
6 

1 Ole p 1 f 6 
Ccp n cp n XcP 

npR STOll: 

wcp a hcp -1-m hcp~ 

:<.cp B + m1 hcp 
j - np·o-O.tbJihi~B y.rJIOB JU{a KaHaBbl B HHmHeM 6be~e 

Bcp s+2m hcp 

e) Onpe]l.eJIJie·rc.s uopMaJIJ,HaR rJiyOHHa (hn ) KaHaBbi B ·BR&He.ll 
6b'e~e C UOMOIIJ.biO rpaciJHita N~ 2. flo 9TOiy rpaq.H:my 3HalJeHie -hn fla­
BOJ{H·TCH B tJHKQHH BeJHqHH: 

g2~67 --· 
;n K ' 

fne: 

m· 
' 

n .K09~-H~HeHT rnepOXOBaTOCTH. 

m K09ijJ.H~HeHT OTKOCa CTeBOK KaHaBbl. 
B lUHpHHa KaHaBbl no ~Hy. 

K-·- vony:11> pac.xo~a, paBHLiit K = Q 
Vi 

. (48) 

npMM : Boe npHBe.ne··HHbie J(aBHOCTH OTHOCB·TC·ft K HHH'· 

He Yy :6Le~y KaHaBbl. 
f) onpeJ{e.JIReTCH JI:~IHHa OTTOKa. CTpyH 13 ( 4l11r. 103) 10 CJe-

JlYIO~e:l ~OpM.yJie: 
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hn 
Jo == - -- 7)2 

i ' 
·ril ( 1 jcp.) ( ~9) 

f~. e: hn - HOpM3J[bHaH rJiy6HHa B HHJitHeK 6be~e KaHaBbl, HaR-

~eHHaH no 11. ~-
i rrpo;oo.t~~IJb!lt YK.JIOH Jl)la KaHaBbl B HH.3tHe:M 6be~e 

t1 he 
"lj2 - hn ; ·ril -hn ( 49) 

~ (~~) n 'f (·r11) .Py&KJJ.RH BaxxeTLesa;, npHHHMaeM'hle no cne·}tHaJn.· 
HLJII TafiJIHfl3iM 1

) B 3aBUCBMOCT:U. QT Haftl{eHHOfD ·paHee (yp-e 46). 3:Ha-
'eHH:H x rHApaBJIH'lec·ItOro rroKasaTeJIJI py CJI&. 

A) onpene.JJHeTCH. (npH6·JIBZeHHOe) SHa'leHHe J[JIRHLI .JI·pLIJf;Ka 
In (+ur. 1.03) no ~pMyJie a.Kall. IlaBJJOBCKOro: 

In -- 4, 7 5 h fl 1 2, 5 h 1 
2 • ( 5()) 

h" 1 r .. ,yo·aHa pycJia, rrocJie npbimKa, 
T, e. h", t 
h1

2 - -- rJiy6RHa pyCJia llO npbimKa, 
T. e. h 12 t1 

K) OnpeneJJHercs llJIH.Ha KpenJeHHJl pyc.if'a IK 
)K -11 +Io +In 

f.m:e: 

( rpB·r. 1 03) 
(51) 

1·1 naJILHOCTh noJieTa crpyH (HaltJ{eHa no clt-.i:e 3S). 
1 ~.) .J{JHHa orroua crpyH <HaHAeHa no '-~1Je 4:·9). 
l u .J{JHHa npblmKa. (HaltJ{eHa D·O ~-Jie 50). 
(~JJe1yeT c~e.qaTL, KO BCeMJ H3JI~eHHOMf, J{B3 saxetJilHH'H. 
1.. IlpHBeaeH:H.ble pactteT·LI c.npaBeJ{JJ.I1BEd JlHWb npH J(jJJOBl1K, tiTQ 

rrpol{0.1b'H·LIJI y.ltJIOR ~Htt KaHaBbi s H.HmHeM 6be~e i, YACJBJier.sopste·r · 
~ C JI()B B.IO: 

i <iK 
B IIpOT:U'HIIOM e.~ f'Iae npLimO K OTfOHR e~rea ( TeopeTHlJef,KJI!) B~ 6ec:J\.O .. 
He-'IROCTL. 

2. EtJIR rrpo~.OJJb&blli yK·noa KaHaBbi B BepxBeM 6be~e i >-i". 
TO BO BC-eM KOMDJfeKCe paclteTOB Ha nopore DpHHHMaeTCH He· KpHTH\Ie .. 
CK:aft rw'I~6JIHa. hK, a HOpMa·.~bHaff r~IYDB.Ha lln, Bbl'lltCJlHe·M3H J(;~lJ.fl Bt'pX 
IPHtro '6be~e no rpa4tll'l\Y Ns: 2 ( CM. n. c.}. 

4. Pac&~eT awxoAHoi 'IICTH 

Bhrxo.JI)IaH ll<h~Tb, KaK c.ne~-na.~lbllrui KoHcrpy·KilHH, B patf/M.aTpK 
Bae·M·O·M THITe nepeitaJ(a OTCYTCTBye·T, IIOaTOMy II 'fHJ{paBJIH'lec-KOfO 
pactteTa BhliOJ(BOit t~atrH· He .IIpOB3BO]l:H~H. 

1) C1r1.. Hanpxuep, kHHry npocl). qeproyc01:1a M. It «Cnen 'lfaA.b. 
BWft kypc rM4paBA.HkH» .. 
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2·oii CJIJ'IIM 

I '-, / , 
I I 
~ t 
&. ---- -- _J 

~11r. 1o~. 

qacro fllOTpe6HTeJLHOh B 

npaKTHKe 1Ke.~le3H.hiX lOpor lfB­

.~ttleTCft KO'HCrpy·KI).'HH nepena)l;a, 

noKasaHHan Ha f.PMr. I 05·. 

()riOO·HH H(}(·TH r.HJ{paBJIH'leC KOf 0 

pactt era, ,Ko·H crpyKn;nn n e pena)l;a 

yKa:~aHHOtfQ THlla CBO,H.TCf-! K 
• 

cJrenyro~exy: 

1. Pacqer axoaHOii '"· 
Pac.tter BXOJ{H<tit qac.rH ·MOmeT H·Merh HeKorop,Lie 

BHCHMOCTH OT ·roro, KaKOii THII BO.J{OCJIH.Ba Ha BXOJ{e~: 
pa.JJIH'I H·H B :~a-

A. BoaocnMa c WMPOH"M noporoM (ctntr. 105) 

B aaAa1IY paclfeTa Bxonaoft 'rac,.rH BXOJ{HT, rro cy~ec·rey, o·RlffR 
BOUipOC: H·MeHHO onpeneJJeHHe mHpHHbl ·BXOJ{HOft '13C.TH lB0l($11r. 105). 

3.Ha•~:eJIHe· Bo vomer ObiT'& Hait;(eHo R3' ·cJienyro~ero: BbtpaJKeuu.a: 

Q -· mr.o 2g Ho ::;:! • (52) 
r.~e: Q -- p3CXt .- Bo~hr. 

JTI -- K03lPH~HeHT paCXOJ{a •repe~l BO.J{OCJIHB (!:tHa•reJI,JIH e~PO l.JIH 
pa;~JIHlfH'hlX THROB BXOJ{a MeHHIOTCH B npe:;LeJiaX: 0,32 0.38. j{JIH 
CJI)~IaH ~ HanpHMe P~ HenJia·nHoro· Bxona, 'ITO HMee:r Mecro s paccMaTpH­
BaeMoii KO'HCTpy·KI).'HH:·, rn -- 0,32 1. 

~ a o ncKoMaH lliHpHHa ~axonH.oH lfatTH. 
g yCKOpeHHe CHJILI TSJJKeCTH. 

f-IJ Hanop·· Ha !BOlOCJIHBiH~ IIC.n paBJI eHHhiH Ha CKOpOCTb ~ npHtleM: 

:lA~et.: 

• I 

I-Io -- H + vo-
2g 

H- a ~aHHOM cJiy~Iae-, ·rJiy6HHa BOJ{bi B .BepxH eM l)L·e<pe KaHaBbi-
Vo - CKOpOCTb. np11 :-tTO!R rJiy6nHe: 

Q 
Vo == --

B.. Boaocr.MB npaHTM.'IecKoro npociiM·na 

II pH l:l aJIRiiJ.HH B o l{ ocJIHBa 11 paK TH qe.c 1 ~oro n p ocfJ JfJHI RM e JOll.l. e.ro, H a· 
npHMep, :BH~, {I'OKasaHHbll ·u·a ~III'. l 061 3Hali~eHHe mHpHH·bt Bxona h , ' 
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orrpene.JI~tercll 110 mA lKe rflop­
My,qe (5>2), ... nHDh c roil pas­
HH~en, tJTO ffi (B 3aBHCHMOCTH 
OT rflopMLI BOI{OC.liHBa) npHO~i­

peraeT ~prrne. 3HaqeHHH 
¢l:1r. 106. 06LJ1IIIO m = 0,4 - 0,481) • 

.If.u npHlW)TO.JIHHhiX oqepraHnlt BOI{OC.liHBa, oot.ri!HO ·BcrpMae.MbJX 
Il ilL-!{. npati'TH'Ke (~IH. 1Q-6), Jtonmo npHRH!tlaTI. m 0,4; 

e 2. Pac-teT cteH,KH naaeHHR 
CneJutanHoro rn.l{paB.JIH'!ecKoro pac'tera BeprHKanHoli creHKH 

flill{eHHH He .npOH3·BOI{HTf,ff. 
3. Pac~tet aoA06oiiHOM '+BCTM 

Axa.TOL'H'IH-o nepBowy rHny KOHcrpyttnun rrepenana s saaa,Iy pac­
lltna aoao6oliHoi1 qacrn rrepenana BXO)];HT noc.JieJloBaTe.JIMW RonpocJ.T: 
A. Onpeae.JieHnH BnJia conplUKeHHH Oheq,oB. R. BMoop rHna yKp-eiue­
H HFT BO)l06oliHOH 'laCTH H, npH He06XO)lHMOCTH, paC'IeT raCHTe.JI.H :-mep­
rHH. 

A. Onpl1A!IIeHMe BHiia conpRIKB"HMft fit.etltoa 
a) Onpeae.11aerc.a KpHrwrecKMI rJiythma (h,~ ) y RXO.l{a. 
B aaHHOM c.JiytJae BoaoroK Ha rrepenane H:\leer B norrepe'JH!Ht. pas­

pe3e npn~toyro.JibH;oe oqepraHne, IIO~ToMy UR orrpene.JieHHH h ; M•mr~­
no BOCITOJib;~oRan-~ca c.Jieayrom;efi (flopMy,qoif: 

a 
---~--

hk =_: v Q
2 

. (S3) 

fl(s: 
Q paCXO.l{ BO)lhf. 
g y CKOpeHHe CH.llhl THllieCTH. 
Bo lllHpHHa BXO.l{a {HaflneHHaH ITO rflopMy.Jie· 52) 
B) Orrpene.JIRercR rJiy6HHa B c.maroM ce'teHHH. 
IfpHMeHHTe.~bHO K C.!Jy11(Jl0 UpHMOYfO.llhHOA rfJopMhl BOI{OTOKa, JlJII 

orrpene.JI€HHH rJiy6HHhl B C.iKaTO~I Ce 1teHHH (he ) MOih.'HO BOCfiO.llb;WBaT'b­
Cll rpa~HKO:M ,.2 5. Ilo 9TOMY rp~HKy (he ) orrpene.JIReTCJl B 1•YRI~f\HH 
cJieayroii~Hx BblpameH:ult: 

To • he ~ • (34) ~T • ---
h.< ' hJ{ ' I'.lt': 

------

~ 

To = T-+- Vn· 
I 2g (55) 

1) CM .. Hanp~Mep, AxyrKH K AP· <crK.l(p.aa'Allika" OOU{HA ky.pc. 
13-ti 
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(31fa'leHae T nmta3aH() na qepr. lfl"-r. HH ). 
V"' RaXO)(HTCH JIO ~IOpM. [)2 11 

hK KpHTH1IeCKMI rJiyOHHa (HaXO)(HTliR fl[} 'ijhle 53). 
'fc KOBq,HU,HeHT CKOpOCTH (Jl,JIH BO)(OCJIHBa C UJHpOKH.M HIYpOrttM 

~c 0,85, llJI BO)(OCJIHBa npaKTIJIIecK.OfO npolj}HJIH: r.pc 0,8-;--0,9) 
c) Onpene.JIHeTC.R C{)IIPfi'JKeHHaH (B3aHMHaa) ny6HHa h 11

<: c r.lf--OHHOIO B Citi'aTmr Ce 1teHHH. 
OnpeJ{eJieHHe h '',· npo83BO)J,HICH 110 rpa~HKY No 5 B tfJyHKI~HH rex 

.tl\e .BbtpameHRH (54) (eM. rpa~HK Xr~ 5). 

81) Onpene.JJHeTC.R. BH)( conpJDKeHHff Oheq,oB rro MeTO)(IfKe. y.iK.e pa-
30opaHHOtf n.Jia nepBOro rHna KOHcrpyKnHu rrepenana (eM. iJlopMyJihi 
4~ 45) if COOTBeTCTBeHHO IIpHHHMa eTCH pemeHHe ·o He:o6IO)(RMOCTH 
ra CHIJ'eJIJI anepru H. 

,l(JIJI KOHcrpyKnHu rrepenana paccxarpHBaeMoro rurra o6hfti.HO B 
Ka1teCTBe raC'HTeJJH aHeprHR IIpHHR)IaeTCll .~HOil BO)(o6oitHbJft KOJIO)(el,, 
JIHOO B()JloOOHHaff creHKa. 

Byne,\1 no;IaraTh. lJTO IIpHseneHHhiM Bhtrne pac 1teroM nonrBepjl\)(e­
Ha Heo6xo,lHMOCTh B ycrpoltcrse rac.HreJIH aHeprHn. PaccMoTpHM rropJI­
JJ:OK ero runpaEJIR~IecKoro pac~tera. 

B. Bw6opbr .TKna yKpenlleHKR BDAD6DMHOM '13CTH " pac11er racMTeJIR 
3HepiMM. 

B naHHOM CJJyllae ~eJiecoo6pa3Bee pemaTb 3a)l;aqy B C.lle):lyiOII(e\1 
nOpil;lKe: J. fHnpaBJIHI!eCKKA paC 1leT racHTeJUI 9HeprHR. 11. JlOJJ:6op TH­
na yKpeuJieBHff BOJJ:o6oitHOH lfaCTH 

1. rMApaanMifeCHMii paclfeT racMTenA JHepntM 

1. Bo,_ODDHHIIIM HOnOR81-'· 

. ___. -· -. . . - ~-· -­.. ,-... 
F•,. - - .-
·,' -

~nr. 107, 

(~:~ )J -- "' . . ... t 

I ' 

a) Orrpene.JJHerca rJiy6HHa KO­
.W)I,I\a (do ) npH Ha)(R.RltfTO\f 
npWIKKe (4JHl'. 107) C· JIOMOIJlhffi 
rpatiJHKa N.() 7. 

ITo a-ToMy rpa4JKK·Y 3Ha'leHHe 
( d,i ) OIIpe)(eJJfle TC.R H cpfHK·HHH 
BeJJHI.fHH: 

(55) 

l 
.. 
1 i ,' 
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v o'" 
fAe·: z. Z -t- ---> .;:__ :...g 

WHa'teHHe Z ITOF\.a.JaHo Ha 'Iepreme). 
. Vo H3XO)UJTC.H ITO tflopM.y.ue- (f)~ 11 ). 

- It03!fiHU,HeHT CitopOCTH, 3Ha'leHH.H KOTOporo- DpHBep;eHbi Ha. 
crp. J 37. 

ITo rpa~HKY x~ 7., B 4JyHKI~HH BeJIHIJHH (!Y5) HaXQ,Il:HT SHaiJeHue~ 
cJiblcJr KOT oporo rrpen:craiUHerrca c.ae II.YIO~tl tflopMy.wii: 

_ r .+d. 
;r -

IlK 
(56) 

B aroit tflopMy.ue ace p;aHHbie, 3a. wcK~~IOqeHHeM do, yme HaBeCTHh!. 
OT~IOJ.a H orrpen:e.JIHCTC.H. d0 • 

R) orrpen:eJIHerc.H. r JIYOHHa. 
KOJIOJJ:U,a d, npH KoropoR Ha-

• cry mleT RBJJeH He -3.aron,qeuHo ro 
~- nJJbllKKa (pacqerHaa rJiyOHHa 

KOJIOJJ:LI,a) ( fiJifL 1 08). 
:~Ha'leHHe d ltoiKP:r UbJTl. 

Hait;n•Ho no cJie~yro~eH !flop· 
<flt~r. 108. My.ne: 

d-~d0 +(::; l)t .(57) 
f,1,e: o K03!PHI.I,HeHT -3aTOIT.~eHHf! llpbOnKa (06bi'IHO DpHHHMaerCH. 

l!lo ' = 1.0:, : 1.10). 
do ~rnH,ne,Ho· ua tflopMy.ue (56). 
t rJiyOHHa. KaHaBbl B HHJK.HeM 61eq,e (~JL ~Hir. 108). 

c) Orrpen:eJJHeTc.H. JlJIHHa KOJIOJJ:LI,a lK) no tflopM.y.ne: 
),, ==· 11 -+- 0' 8 i : 1 

fn;e: 
lA ){i(I.JILHOCTL IlO.Jie T a CTp y-n. 
111 ){JIHH a n phlJKK'a. 

( ~<,;'\ 
do 1 

~.rrJI paccMarpHBaeM()ti KOHcrpyKD;HH rrepenana ( ~Hl'. 105) E or­
JIHif·Hi~ oT nepsoro THna KOHcrpyKD;HH rrepenana (~Hr. 100) ·sxo;~utaa 
IJaCTL BblllOJ.K'eHa B BHJI,e BOJ(OC.JIHBa (.JI.H60 C IIIHpOKHM ITOpOI'OM, .JIH60 
-- npaKTHecKoro npo~H.JIH). B 'OOM c.Jiyq<~e, Korna HMee'T Mec.ro BOJJ:O­
·C.JIHB c IIIHpOKHM noporoM, na.JihHOC.TT) no.JI:er.a crpyu. orrpen:eJIHerc.H. no 
tflopMy.ne--: -·-----

111( 

2 
r.~.e: 

' 

'fc -- K03WHU,HeHT CKOpOCTH ( C.M. ypaBHeHHH .54). 
, -., '"' 1_.),1 

. ( 5~) 
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H~ H+ -;~ (59 1 ·~ 

R pa3'HOcn JPOBHe II BepHHero a HHJK.Hef.O 6heflla. 
ltr< Kp:nrwrecKMI rJiyDHHa (Hait)J:eHa no ~opM. &3). 

B 1'0K me C.11y11ae, K'Or~a BXOJ{Hafl ll3CTh BbiDOJIHeHa B BHJ{e BO){O­
CJIHBa npaKTH'leCitOfO UpO lfiHJIH, ){3JhHOCTb IIOJieTa crpy:n QITpeneJI ReT· 
csr no ~opM.yJie: 

(601 

r]J,e see OfKBbf HMetor CMbiU, yKa3aHHbiK ){JH ~opM.y,gM (:J9). 
nJHIIJa DphlJKKa(\n ) onpeneJIHeTCH ITO npHBO){HMOi Bbliiie ~opMy· 

Jie (:)0) aKa~. naanolcKoro. 
dn 4,75 h\ 2,5 h'~ ) 

B _paccr.~arpHBaeMoM cJiyqae o6oaHa'ieHHH. BXOJlfllll.He s ~opMy.ny 
aKaJl. IIaBJIOBCRoro, nreiOr C.JI'e){yiOmn'ft CJbiC.ll: 
h 11

1 -- t +de-- h 11 , 1 (uRa'le I'OBOp.a h'1c1 , ·---HOBa:f B;JaJ'MH311 rJIYOI1Hil ;· 

~ tJ.t''l'OV d c,) h 1 ~ h c 1 

I'Af' hr 1 rJiyfiBHa H c:maTOM ceqennu c ylfetOv. d
0

, 

3Ha1IeHHe hc1 MOlfCeT OMTb Ha:l){elf{) no rpa~HKY j\! 5 B 4!yHK­
ll,HH BURIJH1Jhl: 

flpll flTOM, 
161) 3Ha1IeHue 

1 I/ ~/I • 1 C I 
, c h 

Ha rpa~HKe nr 

(6ll 

HaX.O){HV (COOTBeTCTBeHHO ypaBHeHUto-

OTKyna yiKe orrpeneJI nerc11 llCKOJIOe 3Ha'leHHe he. 
TaKHM o 6pa3o M npoH3BOJJ.HIC n: pac~ter BO){ofioitHo ro KUJJO){'-\a. f;.aK 

BH){HO 113 U3JIO>t\eHH oro, pac~teT C BOJ{HTCR K orrpeneJJeHH:ID r JIYDHHhl H 
){JJUH:hi KOJIO){'-\a. 

2. 8oao6oMH3R 

-""'-... ~. 'T 
H, 

4» ur. H9. 

-~-,-
' I 
I -. t 

CT8ttMa. 

GyneM noJJaraTb, lJTO KOH­
crpyKuun rrepenana aHaJiorn~-, 
Ha TO.rJl•KO lf•TO paccMorpe-HH011 
( fjlnr. 105). faenreJib /Ke 
ilHeprHU DpHHflT lie B BH){e 
BO){OfioitHOf 0 KUJIO){'-\a, a B BH­
.l{e BO){ofioitHOH CTeFJitH ( q,u1 
l 09)-

l ~q • I . 
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fHJlpaBJIH'!8CKHA paC 118T BO]lofioliHolf CTeHKH npOBO~IIrC11 B CJIO-
JlYJO:W8K' HOpJIJlite: 

a) Onpeae.JIHerca shicora soaofioliHoJt: cteHKH (Co), npn KOropoi 
Ha;OJIIOJlaerca e.JiytJatt HaJlBHHY roro npLim:Ka ( cv. 4mr. 1 09). 

C0 h"c He . (62) 
f~te: 

h 11 c B3aiiMHaii r Jiy.thma ( C r Jiy6HHOI B CJKaTOI cetteHHH h ·.· _l, 

orrpeJJ.eJUie Mol rro rpa~nmy Ji 5 (Mero~HKa orrpeJleJieHHR H3JIOJieBa ua 
.crp. 137). 

He - BhiCO'TiL CJIOJI BOJl.:bi HaJJ: CTeBKOit. 

rue, 

v:~co 
He ==Hco- --2g 

B CBOIO O'l.epell;b, 3HaqeHHe Heo HaXOAHT D3 lflopMy.llbl 
-·-a; 

Q me Bo V 2g Hco ~ 

. {63) 

. (64) 

(B -ypaBHeHHH (64) o6brqao me = 0.4, oce rrpoqae .o6oaHa'ICHHH 
H~eiOT npem){e yKaaaHHhlit tllhiCJI). 

3HaqeHHe• Vco HaXO){~IT '8·'3 lflopMyJihi 

• 

TJle: 

Yeo= Q -
Do h 11e 

·~Hr. 1 to. 

. (65) 

(B ypaBHeHHH (&5) BOO OyKBW 
HMeiOT rrpeml(e yKa3aHHb18 CMhfOJI ). 

B) OrrpeJJ.HJIHerca BLwora BOA0-
6oiinoit CTeHKH (C). np11 KOTOpoif 
HaOJIIDI(aeTCH :laTOllJieHHhiN nphl­
jJI:QK ( 1}111 I'. 1J 0) . 

c ~co +C~ 1) He (66) 

co Hafiueno rro lflopMyJie (6·2). 
He Hait!leHo no lflopMyJie (63). 

c Kot~if!HU,HeHT 3aTOITJieHHfl nphiH\Ka (c.M. CTp. 138). 
c) Orrpe){eJUieTcH JI:JIHHa souo6oliHoi1 '!Jae-r K ( lc ) (paccroRiille o1· 

CT 8HR"U: UaJI:eHHH nepe IIaJI:a )(0 BOJI:OfioitHOil CTeHKH). (G.v. WM. 11 0). 
lc 11 + 0,8ln . (67) 

IJ:e: l1 JI:a.liLHOCT!> ITQJI eTa C'T pyn. 
In -- ,II;JIHH-a npLI»-~Ka. 
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:MeTOJJ:HKa orrpeJleJieHHR 11 11 In coBeprneHao aHaJJO.I.lttiR.a Ta:KO··· 

BO ~- 11)1.11 OJI)''l311 BOJJ:06oitHO ro KOJIOJJ:~a ( (l-.thl 59 61 ). 
K npHBeJI:eHHOMy pac/teTy BOJJ:o6oitHbiX creBOK c.lleJJ:yeT c,ll;eJiaTt.-

cJieJJ:yiO~lle npHNe'laHBJI: 
M:o>1mo pa3.1Mtran c .llyttaH: 

J. c>t . (68) 
Tor)l.a.: 
a) EcJIB: 3a cTeHKOit HMeer M.eCTO 3aTorrJieHHbi.lt npLtjf(OK - HH­

ItaKHX rrepepaC 1leTOB H )rollO.JfH'eHHit He Tpe~yeTCH. 
B) Ec~111 iKe 3a CTeHKOit HMeeT :uecro oTorHaHHbiit nphiJtwn, TO· 

Heo6'JOJJ:HMa JROO 2-.H CTeHEta, .TLUOO CTiei\Ha,.~1JJHOe. yKperJJieHBe pycJia. 
Thflla: 
3.:) &MI 3'a CTeHKOit HMeeT MeCTO 3aTOITJieHHhl'if npbl,iKOfi li., CJJe-· 

~ "> 

JJ:OBaTeJbHO, CTeHEta paOOT3eT ItaK 3aTOITJieHHhnt BOJJ:OC.JIHB, TO ne 
00\0JJ:HM nepepaC1leT 3TOit CTeHKH. llepepaC1leT CBO)I.'HTC.ff It OTbfCKaHHlO 
HOBOrO 3HatteHHH Hco H3 ~OpMyJihl: 

V 3/q 
Q an me Bo 2g Hco. · . (70) 

B Wroit ~OpMyJie 6yKBhf HMeiOT TOT JKe CMbiCJI, 'IT() H B yp-IIHH 
((14). Bxo.JJ:HT' JJRmr. HOBaJI BeJinttnBa cr.r Ko::~q,HUHeHT aaTorr.lleH'HH. 

3ELa'leuue :ln )!Oifi'Ho npHHHMaTh B npeJJ:eJiax 1,05 : 1,10. 
B) EcJlH 3a creHKon- HMeeT Mecro ororHaHHhii:t npbliiWK, Trr Tpe-

6yerc.ll JJH6o uocraHOBKa 2-i:t sono6oitHolt cTeHKH, JI1!6o cue~.t~ta.lbHO· 
EtpemreRRe pycJla. 

IlpH :tTO.M cJienyeT yqecn, uo npH rrpoeR.TRposaHuu 2-i't crellEtH 
1-a cTeHEta nepepac~mThroaercH, KaK 3aTorrJieHHbiit sonoc .. mR no 

:MeronH:roe, M3.1fOa\eHHOit B II. ~ a11. 
11. floA60tJ nlfla yKpenneltHft BOAOOOMHOM LfiCTH raCMrenR 3HepntH. 

Tm1 yKpenJieHHH, K HJBecTHO, Bhi6Hpaetc.H B 3aBHCH!Itoc.rH oT 
CKopocTH TelJeHHJI BOJJ:br. A-m c.~ly':laH sono6oitHoro KOJIOJJ:~a, ~HatreJme 
cpenueit CKOpOCTH 11e1IeHHil BOJJ:bl (Imll: BOJJ:06oitHOH qacTbiO) . i\IOJI\eT 
6hrn. HaitneHo H3 BhipameHRH: 

Q 
v=---:-~-

B (t +d) 
. (71) 

I"JJ:e BCe 6yKHhl liMeiOT rrpeatjl_8 03Ha1JeHHLiii CMhiCJI. 
n,JIJI C:Jiy':la.H BOJJ:06oitHOH CTeHKH, 3HaqeHHe cpe}\H.eit C!tOpOCTH Te­

'IeHHil BOJJ:bl (HaJJ; BOJJ:06oitHOH 1WCThiO) MOlKeT fihiTh Haib:_eHO 0:3 Bbl­
pa~teRHH 

v :::= -:~Q .---:-
13( c-1- H c ) 

(72) 
, ,, I 
I .. . . 
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· fn.t? Jlt:e fiy~Bbl IMetoT rrpeJK~e WHa'leHlfMH I'JILif.i). 
B eool1!eTCTBMB: co ;maqeHae• CROpocrehi, nOJIJ'·IIeBHbr,x no lftopMy­

.'fa.K (i1 :H 7~) DO HMeiOIQIKD11 B C1IpaB01rHKlta.'< ra6.,H[\Ml no-
11Yi'·fi<le1!LIX cRopocred11

) no~oripatl·rca Hf:lOOXOJl:W~hifi ·rn.n yR.peTIAe·· . 
. ,l Jj;H BOil,OfioitHofr lJaCTIL 

2. Pac~.~er rwx nepenaaoa 

HaHS()JJee ynoT'PetiHTenHaH ROHcrpyRnHJI neperra)la noRtnaHa Ha 
~JolT 111. IlpHMf Hlff.rl·.:1LHO K 3'0011 ROHCrpyRnHH, pacotoTp.IU M~TI)UIK'Y 
nr.Jlpi:'l B.il'H 1Iet 100ro pac't eTa ·MHorocryne HIJ3T()ro neperra)la. 

~.,.·~~ .=:::::~ ~--
--

t 

• 

• 

cr11 111. 

1. Pat1.1et axtt,QHOM qacrK 

Pac'ter uxon:noli •racrH NJHepmeHHO aHaJrorwre:u TaJJIO·Bo.My ji;.UI 

.n ~r•ra H o:t HOC ry lll'lf·'ta ro ru neperra)la ( t.: M. r·Tp. 1 ! i )'. 

2. Pac1.1er CTeHtHC na.AeHMA 
TaR ih'oe. RaR B c.:J,y'la·e O!lHocryn·fHPiarrJro neperra)la. l'11JlpaB.1H'tfe-

cRoro pac'tera cr~HoR rra)leHIIrT (:I.'lrr ·Bcex cryrreHew) ue npowsno-
.Jl H'VC.R. 

3. Pac1.1er ao,qo6oMHbiX ~acrei1 paanH"'HbiX cryneHei1 
MHorocryneH~aroro nepena~a 

Or:ooyw r·ne'tVI~ll1Ry pac'tera HMe·JOT ;l!U.IllL son:o6oitHt.!e •mcrn nep 
soli, JJTOi.mtr ll no1·.te;meJ:i crynemr. · 

Bee ltOJlO~().ifm,Je •racnr up:oMeinYTD'f'i1IX cry neue.}[ (_ue.;:K)(:f BTO · 
poti M IlOC.'te)lllelt) paCC'fHTl.iBalfiTCII aHa.lOfM.1IHO paC 1tery BOII.OfioitHOfi. lJa· 
CTH B.r:opoli CTYflCHIL 

') CM.. mmpJ1MCp, ra6Av!U:Y 4. 
-~ 4 ~ 
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1. Pac11er BXOAHOH lfaCTH 

Cneu.H.aJworo J:Jacqen. BXOAHuii 1JaCTH ne npon3BQ:tHTCH. 
Onpen.eJIR~1CII JIHlllL zHa'!eHKe RTJBT.uqecooB rJJy6HHoi (hK ) y BXO• 

3Ha!lft:H1Ie hK HaX·O~It[CR il'O rpa~Hicy ·~ 3, UO ~eTO)J.HI\e, ROTO{HlR 
OiKrHa t'fa, np. 1·29 . 

. 2. Pac~o~eT notHa. 6biCTpoTOHa 

B :ra)a1IY HaJBaHHOTO paC 1leTa. BXOlJIT BOIIpOC-hl onp~l·NieRM:H Cl\0·· 
Tit Te YJ:-e H IIJI B 0 ~ LI H r JI y 6 M H hi 80 ~hi "B l:i:O H 11. e fi hi C T'po:TO Ita • 

ltl(lJt u:rse,crJ'Ho-, )I:.'JH OTHera ua nocTan.leHHLie BOnp0CLI Heo6X(J-
~IOJO UOC'I prut Th RpliBYJO CB060JI;HO-ff HUB€ pXHOCTH H!Cl npOTRIKCRHll .'IJ.OT-

1\a ODJCTpOTOI\3.. 

TlopH;I.OI~ par,,reTa c.leJ!,yiOlll,l:l~: 
a) Onpe:~,e,1Jiertn Hop~WJibHMI I'.'IYOIIHrl hn ,lfa, 6urcrporoKe no 

p•a!~IIKY :\~) 2. (M!n{)J,III\a OThlDRaHif.H U:MOiKeHa Ha c;Tp. 133 (Bb!p-B.if\e­

HH.H 48). 
B) Onp~i!.eiflle1"CH ;;nalleHMe nl;Ipaa.rRti·ecJwm noKaJaTCJ·H pyc.ila. 

·~) mry <fll{]p~Iy.1e lfyra.e;m (yp-e 46). C:.:le;IiyeT ()TJienrn, 1fiO B yK:a· 
JaHHoit <ftormy.m lfyr::~eBa, ;ma.IJ.eHneh~P· n J,1HJWM c.Tyl1ae {rrpno.uiune!1;-
•;o) onpe)J.(:·,lJffBTtH C.;le)J;yiOID;ffll o6pa3oll: · 

~ 

- ·KpUT'H1JeCl\3JI rJij'OHBa 'f BXO~a. 

- ·B:opManRaJI r.11yuaa~. Ha 6niC.'fporriOKe. 

c) .ij()TO~ OhiCT'[JO'T{I'l\.a pa.a6rH-
L :OO.eT!:iJl Ha y1Jacnm-;I;JHI Ita:m:-

~ 

r.1ymlBbi 

~. ... 
• 

~oro yl.J-acn:a Ja;r;aiOT 
h1; h2 ; h3 H T. ~­ - .JI emaJIJ,u e 
B npeaenx or hK ,n;o 

<hrr. 113. ~llf. 113). 
c) OllpeJeJlfiBTCJI 3Jta.'leH1f;e. MHOJKifTe JJfl j c p. ~.lUI Kaii\;J;Oro 

:; . 0). Onpe~e~TI:Uire Jcp. y~o6no npOBO~t,UTb B 'I a6JHl!HO:tt 
(Ta6JIHII,a 10). 
fl pii'I~M: 

. c~c[l .. i Jc:p.= _......., __ 
g 

~e: 
Bcp. = B +2m hcp 

Bcp. 
;(cp. 

hn ( CM. 

yqacTna 
DOPRJIJOO 

. (80) 

. 81) 
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(B ,luHH()•)I C.1'Ytia·e. m EOtJqHHJ,HeH'l' OTltOCia). 

Ccp. lOOa~lfJJ,ReH'r .B IP0\)1lpe, llle.JH (no M{lHHMHry c = 1 Rl 6) 
n 

i yKJIOB' 6nlcTpOToK1a. 
g JIC!Wpe'HI:I.e' OU'hi TRmeCTIT. 

Xcp. f,'Ma'UIEaeMDJ.ft nep11M'8'J1l'. 
OThlOKaBHe Bcex 9'l'UX Be..iUl.lJH'R ):(JUI 1\.a.lKJ,Oro rmcrim. ( COOTB8'1'CT-

BeHH•() 3a1ali'HhiM 3U.aqeHHHM r.1y6HH) npOBO,lJ,D.'I'CH B HHJKeCJie)J;yiOm;eft 
T~.ITHJJ,e 10. 

' Ta6nuua 10 • 

h hcp ·'f.cp. Rep. ( Cy, • Wcp. l rp • 
. 

• 

• • • • • 

e) Coo'NlBJiileTciH ra6JliiiJ:"a 11 i'J..'IH OThiCKaHH·Jf )J;JIHH yq;acriWB (co­

OTBe·rcrOOHHO 3ana.HHhr)l P2Iy6umut ). 
Ta6Jn!ua 1 1. 

• 

h 1j I T,2 - 'f11 ~ ( Tj). cr(·r.2) - !f{1!t) ]cp, 1 
• 

I 

I 

• 

• • • • 

• • 
• 

. 

JlpH'!eM: 

• 

h rrpDHIBiaiOTM TIB JKe, hiO'T'~phLMH 3.i)J\3BaJI.HC·h np~l COC.Ti.lBJlC-

!lliR' ra5.1Hqhr 10.· 
II 

·rl = --- . (83) 
hn 

(rRe h . reJiiYill.eoe 3BalleHHe; sail,aHHhiX r.1y6HII ; hn HOpMaJ1II(W{ 

rJ~6una). 
9 ( -~) - HpllHIDiaeTtH nu TJDJJH~a .. \1 Bax1reTb('Ba B !]lyma.(lHl HHti­

n·eHHo•ro Bhillle· 3Ha'l£eHILH rH;J.pas.'lnqecKoro noKa,Jare.iJR pyc.1a x. 
jcp. npUHIIJtaeTC<H K3 TaOJJMU,hl 10. 

. { ' 
J1 Jl } . 3) I= ---i ·r12·- ·rn ·- (1 - jcp.) 9 (·rp) 9 (rll) 

1 
• (8 

(r~:e. Bt& ()Qo3H'tPI€!IliH H)IelO'T npe•iKll;e OOUa.lfeHHbiH CMblC.1I). 
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C) TlpOI13BOJ;HTCl1 TIOCTpO>eiTHe KJ}V:BOfi 0\000J'(ITIOtl nD•BC'IjiXHOC/Iat (HI) 
• aaHJJ;eHim?tf II; b; I~; n T. JJ;. II saJJ;aHHLIM ht; h~; h3; n T. JJ;). n orrpe.:te-

xHeTCH rpa~nqecRu rHyfiurra n cmaTOM ce•JeBIIll (he) cH. t1rr. 113. 

f) Oll]JC;J.e.JI.fiCTCll CH:IOf:OCTL Teqerma BO('I,LI B ROIHI!l;1e' 0 . · 
'f!OI\.a I). 

I. . 
,n;c. 

Vc= _Q_ 

we bhc+mhc 
(r~e BCIS 6yi\'B'bl liMeiOT II])CI~;t:e 03Ha1IBllHblii C)lb0C<~1). 

. (84) 

k) Orrpe~~.l!JJeTNI Iilfii; conpa11ceHHll or,e~OB J(t 6bDCTpoTOI\O~I, L(.TH 

~'Ra3aHH1lX n;eJieit npemJI:e scero BhPJUCJUieTC.a :ma'H!.Hlre r.'!iy6:mHbi (.ooa:-
11 MHo if); corrpRm<C HH{}fi h 11 ~ c r.1y6unom n eii\aToM cel!'·131HliDH'. Onrcnamr.e· 
h!' r n.poH3BO;:I,HTca no rpa;cflmty N'2 4. M·eTOllUia~ 9THIX Bhi11m1JCJFeiHJH;ft nn­
.:IO"n\·ena. H':l C'V]l. 130 ( C..}l. tiJO'p~J.y.lJLI: 39,· 40, 41, 42). 

3,~:~as h '' c, He TpyJJ;Ho 1rarruean) y~.lfOBn:a ·n.Jia pa3.lll&I1R!hTIX BM~oo co-
IIpH·il\'eHifoH 61e¢01B, a liMeHHO; 

0C·JIHh 11 c >t O'rOI1HaHHMfi Hpbi':IK(ff\; (85 ), 

eCJIH h'1 c <t 3aTOTI.l!eHH'hiH TIJ)hJH\0[~ (86). 

eCJIH h'1 c = t HaJJ.B.l'!RYThifi nphiiT\Oit (87). 
(ri(e t ncy6HHa. BO;"I.fll B HlDKHeM 6be~e I~3H1l.Bfbi). 

B cooT•BcTC.TBK~ e Blf.l:OM corrpHiEeHllll 6be~oB npUIH1H~ra~errc,;:r pe· 
rneHHe· o ueooxo·JJJDIOt'Jllf Y'CTpoil·c'rBa r.acure.rm 3Ht:lpnm n.~H: crreii.Ham:,­
THJ f'O y:I'i p r II .JI e H H ll py ~ .. !loa (Of. n-p . 13· 2). 

A.Jia paccMarr·pHBaeMoro np:ocTeH:rnero TIHia IOOHCTpyiKU,HII oblCT1lO· 
TOR.a (tfmr. 112) o6nrqrro IIeotwXQI)l.H~ OCTH B ycrpoilerse c:IFeWiaJMWf'O 
racnre.l!H sHeprnn ne ooa'HHI\:aeT. 

-·'-· ~-=-----:--. 
I) 3Ha.ll ckopiOC'l'L Te't:lmMIR oop;i.t - He 'liPY,!!;HO no Ta611.~~e 4 no. 

,zr.o6paTL Heo6XiO\ltMMJ.tt1: THII ykpelllr\eHH.II J\.O'l'ka 6J.IC'l'IPOT'Oka. 
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Ce11e11NI i-1 

--

t ........ 

<llur. 1 H 
11-il cny11ati 

0JIHH.M HS c:aMhiX pacnpoc.rrpaHeHHhiX nmoa Ki0Hn1lyn.IJ.II·H ohiCTpo­

TOI\.C\ HBJNte·TCH llOKa3a8HCt.JI Ra 'lfepre~e (<flRr. 114). 
IIopH~OR riiJJPaBJIHlJecKiOro pac'l&Ta 6Mc'IpCYro~oB pm~uuott xon­

CTJ)YK.QH (!Jmr. H4) NHoft me, nait n ~JIH rrep]0:'-0 cJJy'IaR (lfmrr. H2). 
0oo6eHHO'CTh paCl[eTa B pacCMa'I'pll006MOM C·.'lyl[ae COCTOliT ~l1Ull1 'B TOM, 

. ~ 

qrQ TaK I\.C\1\ B nonepe11H0)1 ceiJ:eHim .10TOI\.-ObiCTpOTOIW. lDieeT IJpKMO· 
yro.1t.RyiO ~Y ynpoll.{aerca Bnt'lHeJieJme. rqnvnm.eeROit r:ry6RiHJ.I 
h, y Bx-o~a. Hoc.1e ~R'IJ..fl Hax!OTUITCH ll3 $J !JMY'·'LM: 

3 _..;..· ..._.,_ 

hx = V _Q._
2

-

g B~ • (88) 
• 

f'llC B~ e OY:I\Bhl TDWIOT npeii\)1;£'· 0.3H<l1I~HH1IA CMhlC.T. 
C.IJieU:yer• yqecno T<mme•, ''ITO' necKO.lhKiO ynpom•.umc.a $o1my.1hl 

~.TH B•:Wllfe.~eHmi JT.TOIIJ,a;I,H /KHB•IIO CelieHHfi r .. m.i.1riiB!;e>)1'0fO rrepiiMerpp.a, 
K'OTOphle J};Jf'H Jl':lCC.MaTpHBaeMOro {:Jlyti3H· HaXO~HTC.IH Tali.: 

(1) = Bo+ h 

Z = 8 0 2 h 
~ ~ 

• (R9) 
. (90) 

fl.EJ 3Ha 1I8H>!I.C O>YI\B H~IeeT rrpeH\J.e 03HalJeHHLI.ll C'MhiC•.lf. 
Iloc.~e -roro, Ra.l~ rrocrpoena. Itpasaa csol}.l)n,Hnit no"BepxHoerru rrD 

IJ;JH He .mnra. 01H~Tp07 J f\1, Ttai:f;l.f:IIT BJ~'( C'OHpllmeHHH 6oe'4JOB (KpOMe TO-

ro, BaitJJ;eHa CKOpOCI'f'b Te'leHRH BOULI H, CJie:I,OBaTe.JfbliO, D(f;I,()O,pan 
COOTBeTCTHYIOIU:Hit THII ynperrJie1Uiit) BhiHCHHeTCH H-El·D'DXO]l,HMOCT'h H 
ycrpoitc1100 racnreJIH sa&priUI. IloJIOJKRM, lfT!O rac.u'l'eJit. sHepran nr­
meH, lfTQ BhJTII(Jo.TIRHe'l'C'JI OU D BH~& BO;I;060HHIWO KO.'IOI;J;~:a, JlaR :rro TW· 
MIJaH(l B pa~C.)ta1:pHHae~tOit IiOH'CTp}l\Il,Ull (~·UL 114). 
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rHJl:paB.lli'IMKHft pac·lJeT OO)tOOfliftBOOO K0~10)(D;a y 6MCTp01'0I\a npu· 
JI3BOnnCJI COBepmeHHO .aHaJIOf.IPIIDJ T3IWB')MJ i{J.fl B()~06oUHOfO lill-
.ITO~a y rreperraQa· (c1M. crp. 137). 

a) OnpeJJ;e·.n.Jie~rtJI uy611Ha. NOJIOftJ~a II'PH H.ai!;BHHffOM npbDKKe (do) 
t ITOMOtJII)>IO rpa$1lRa ·]'i 7. flo BTOMy rpa~RKy •3H3'1eHHe ( d_,) OIIpe·;J;e· 
.!fli~TCJI B ~YH~D;IIll BLipameHDft (5•5 ) .. 

Upuqe.M, B 3T'HX BhlpameHnRrx npnMeHHTe·.l'hHO K ;~;aHHtmy -c .JytraiO 
npHHHM'a&'ro.ll: 

·- 1 ·, ..JC 
' 

' ' Vl'" 
l. = he + 2 g-- - t • (91) 

h.: n t - noRn:mHI>I na qrp-rea .. e. 

V..:. Bb]tHICJlHeTCR C IIO~IOIII,blO 410lnfY•l (84 •ll; 89). 
JfaJiee 3H3.tleHl:Ie d0 H3XO)l;HT' H3 Uhl~ameJIRII (56). IlplPJeM, ,l.lH 

;~;a RHoro c·JJy:q:all aaaqeene T c orrpeJJ;eJiaereH TaR: 

'(92) 

fl(e: he n v c HMeiOT rrpem~e o6o3Hal!·eHRhlit CMNC•l'. 

D) Onpe;reJISieTM rJiyiinRa IWJioxo;a d, rrpu. KOTop.lH: HacTyna.er 
HBJieBIIe ::mn:ut:IC-HH()ro npnrmRa (pac'IMHasr u.y611Ha E0.10~~~:). 3na'rc­
.Hne d HaXOJJ;HT ITO ifl0p!tcy~1e (57). 

c) OnpeAe.Jiffe'mH ~.:nnra K{)l.JJO.il~.a.(1 K) :ua lfx:IJniy .. Te (58). fJpuqcJf, 
~a.'JbHOCTb IIO.lle1'a CTpyW (1 1) B 3TOJt ifJOJl'IIY Jie, rrpnM~HH"reJihHO 11.' pae­

r~arpHBa ~OMy C:JIY'IJ'll;IO, HaXO;J;HT R8 BDlf:6lKCHH.R: 

~--~-----·--

~ v ~-he+ 2 g 

h c 
--
2 

(93) 

f,a;e 06-bi'IJ'HO TipliHHMaiO'I 'f~ 1 ; 
B·Ce OCTaJit.Hhle 6-y:KB'bl BMeiOT npemmdt CMLrCJI. 

!laaqeHJ.& P:JJHHbi TipiJml\3 (LJ) B ~Op:11yJTe 58 HaXO,!(HT eQ,MpUieH"­

HO aaaJWrHqHo cJiy'laiO, Korp;a paccttRTI.maercH BOJi06vftniii hfl.~ o~en y 
nepenaJoB (eM. crp. 137). 
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111-ii cnyqai:i 

B l\OHU,e JlOTIW oLIC.TpO· 

-
--·-+-

'I'OI-ta HIIOr;J.a ycTpanm~crr.:r 
u . 

nepexo;~;HLm y'IacTOJ\ s nn;I..e _. . _ ==--· -: nr --­·- I 

lfl11r 115. 

ymLI p.IIIOIII.e mea ( aerrpH3jtanr­
qecr{oro) pycJia. (<{Jur. 115). 
l'lup.an.liPrecrmit pac,qer 6bi-
CTpOI'OI\oi.l. yi\a3aJIHOH liOHCT· 

1JYKI~IHf npoEO)UHCIT B CJJc· 
Jyrou~cnt rropn)J.Ke. 

BHa'IaJie, OOhPmw~m np~eMaMu, pacc:qnrLmao.Tcn JIOTOK·6hrcrpo-
TOI\a. Hait~a c no"oru;hro · sroro pac'If'ra. r~1y6nny Ef)~hi B n:o'tii\e ow·:r­
po~Oii.a, h A , npHC'ry rraiOT K paclfeTY nepexoworo Y'Ia.CTIW. 

1. CTpGnrerr Kfllnarr 1 -2 
( tPHI'. ·116) CB060;:IHOH Tlil· h. h. 

A S 
Hep~nocnt Ha npo11nmenmr 

TifpCXO,'"lH'JPO ylfacn;a. 
<fl ill' • 1 I ti 

llar.rpoeRne Kpnnott 1 2 Jiy'lme Beer(} npoBo~HTh no Mero~y 
rrpo!P .. II. 11. Arpociw Ha1

). 

Mero;um.a Tar;om nocTpo:eHHll cEO~HTCH 1\. e.1eicyiOIII.e)ty: e'IHTaiOT· 

CH 3ai(aJI Hhl~lH Be.JIFPU!l-!LI: 
a) paCX{)) BD~bl Q 
B) illHpiiHa nepeXOJJ:HOro y'lar.T.Ka B Ha'Ia;JC B '· (HJJH, '1110 TOate­

WllpliHa .~OT!W-OLICTpOTOI~a ITO ;I,Hy), 
c) r.1y~I.{Ha BI}Jlhl E ua1Ja.1c nopexonHoJ'(l Y'Iatn\a h.,~,. (Ir.~lf, tiTO 

'rOI!t£' P.1.y(iiiH3 BO.\H Jiun.a-6hinponma ), 
d) yr:Oo~l1 ITO)!; KOTOrpbiM pacXO~HTOJI CTeHKH nepBXOii.HOf() )"'1JaC1'I\a 

(e) H3}IepaeTr·H oT o.cu .mnm 6biCTp~roria (r•)t. <f!nr. 115), 
e) J( .• 11ma n·c· pe'X c ;I,H oro yq.ac:nm ( L). 
f) ID031Jlll'l\H81f'I OTI\U~a. (m), IW:tlfHIJJ,HeHT mepOXOBilTOCTH (n) II 

y£\'.10H )(Ha ( i ). 
B pe3yuTarre TIOCTpOeBHJI h.lJllOOit cso6onnoii noaepxuocra 6y~eT 

na:H1:eHa rJly6llHa. BO,J;bl B KOH~e rrepexo~~,Horo y':lacrKa llo , tim H H"B· 
JTHCTCJI KOH0'IHOH UNI.hiO 3aJTa qn .• 

Perneune no.cTaBJreHnofi 3UJJ.a 'HI npoBo;r,urc.a IlreTO)I:O.M ~ro:r.6opa. 
Bee BbfliDcJieHHH -eReJJ;eHbi K )J.By~r m6;IIi11HhiM cxe)ta3L (Ta6JIJH\LI 12 
H 13). 
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T a 6JJ11U.a 12. 

1\\J..ii 
'Q2 n~6 S 

=N ------

6S B ~cp. /\ s i ce11emrl1 B:p.4';, Bcp·4,5 

' I 
• 
' 

• 

I 
• • • • • • . 

. 

I • 

• • • • • • • • • 

• • 
I 
I 
' 

B 91o!lt Ii16JRne· 12 6. S mpalipame~IDHe: JI;Jl1l11Hhl ne:pe.:toCJ;tHKltro 
y·1LaC'DWaJ ·o'r o~roro· oertreMili ;~O )I,PJII'IOlro. 

• 

c 

Bee· ooTaLlfbHhle 6y.K!Pihv iii'MieiDr ropeliKP.~ OJHWieiHIHJd:ii ClhHll:c.:r. 

)J;'am•e:e! IBhl'illtci.llCIHlH\.fl IFpiOIBIOIJl:HWIH. .II'O C.X'eiM~ 1'a'6 Jllllill;h~ 13. 
Tat5JIHI.J.a 13 . 

•• 

Hil-i 
. 

npu-N 'f (r1) + , 1 2 , 1. 2 1 2 {6] hA hs ·r,c P. 6h-16S • etJe· w - - - -f9f Meqa-+ [5) -
HHf1 ' w ,wl' w 

l HHe 

\ 
' -· 1 2 3. 41 5 t 6 I 7 8 9 )Q I 1 1 ,. IF UJ ... 

• • 

• ' ' I • • ' • 

• I • • • 
• • 

I • • • 

' 

• • • 

I • 
I I I • • 
I . I • 

• ' . 
B HT'oii ra6JUII\e: 

h A npHHll~faeTC.fl 3,(111,(1HlihDf (r.llyOHHa B 1\0HI~e .~Oma-6hiCTpCmJ1\il). 
h Ja;I:a.EOTCH JIHOIW.1hKliMH SHRiqeHHIIMH. 

fi ... 
'fjcp· Hhl'HJC,,TIJeTCif, 0CI()TBertTB€HHO nplHHTbL\l l{ IIOAO()py hs 

· (M·e'I10JI..Hita <JTI>H'ItaiHiH ..,.Lrp. 'IIPiiRe!l,eRa. na crp. 146). 
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fi h - TipHpa~~HH~ npHHH.TbiX K UO;J.6opy f.JyOMH hs ITO Ql'IIOW8· 

BUIO iK r.ly)nne hA 

i /\ S nalt.n;en:o U3 npe ;J.Lrily~elt Ta6.1n~1I 12. 
9 (rj) aT'brcrmsaeTcJI III) ra6.nuue 11. 

(.lj- n~1om;aJ!.'b ffiHEO ro. c etrieHHR I{)O!YIBerc·rlleHHoro 

7.Q~ 

2g 
Rorropa.a M()·ac.eT 6LITh BJJPillCJieHa sapa·Bee (Ko;tqJnuneHr 'J. MO:iKliO 
npHH.HtMa'l'b IJaBHhiM e,J,URBu;e ). 

Qq'fllJHJJ,HO, 'ITIO Til. H..l Be,Hf!IHH h5 (Cpe.;I)f npHHRThi'X 1\. ll01,6orpy), 

7.Ql 6 :.; 
li0110pa.H )1,3CT Ha.~JeHHOC s.apanee 3HMe-.HHe 2g li . yn;err HCKOM1:J.n. 

2. CrpOHTC·n h:pr1BaH 1'CI..'d ;.K·e ~e·m:to~l npCHfl. ArpotKHIW, c. T'OJO 
.~ruw~> r:;:r:Jllil\eti, 'ITO lH'xorr.Hoti r.tycHHon HI3'.1'.HeTcH r.rry6HHa Hro 
(~Hr. 61 ), IL'JIE{'!Clilafl ILl pi1C 1JCTa OTEKI;IHIII.efi IiaH£-.Bhi. 

3. BwliH:C.1HIOT<'·.H r.1)'0HH'hl: ooaH~mwl c h A 11 llr; , 1~0Topbre Hooa­
RiCPIH·:.t cOOTEeTCTBeHHO· 1Iepe~J h A 

11 11 l:t 6 '' 

BbPHitJieRHe B3aiHIHhiX r Jry6nH IIIJOll3Bt)iJ.HTC41 no rp1V'1lUity X2 4. 
McJo·J,Hli.:.t wntx Rhr~rucJCHP.i\ Hpv.Ee;I.eHa Ha CT:J> •. 137. 

4. Onpe;le.:.ra-eTcJJ neo.oxn)lfltiionr, s ynpotfcrHe )J;OnO~l·IIHTe~IbHOrG 
racu:r&.'I'.H aHepnm. HMeHHO: 

1. EtJH hA <HA , 10 II]JhlitiUK Haxo~Hrt:H Hll. .;ron.:e OhfC11J;Ot·OKa n, 
c.lelOHilTeJJilHO, lDteeT Mec.ro Hau6u~1ee 6.JJaronpa.HTHhiA c~1y~a.tt, npn Ko-... 
'I'Opo~r na TpeoyeTCJI coopya\eHHe cneu;naJhHOro raciiTe•lH 9R·eprnn. 

II. ECJIII hA 11 >H.~~. ro B cso10 oqepe.:r.h Interor Me.~l''O ;x,Ba !i•1Y!IaR: 
a) rrpHhr; 11 <H5 DpbiJKOR HaXOJUII'CR Ha nepeXO)I,IIO)£ yqactRe 

.n cneuuaJJ'bUhiX ycrpo~cTB rro rarneoHIO aRep.rn'H He Tpe6yeTcH.. 

6) DIJH ho >Ho -- npblll\(l:K, HaX1l)lHl'CJI B OTBO;I.f:lll('elt }U.1.H·aBe IL 
r.Ie)lQlJ1lre.~lhHO, Ja. nepexo;J,HhiM yqac'IIWJI rpc5yeTC!.H coopymeHne ra.nr 
n•.n.H :-mt\prrm HJIH cneuHaJibROe yrrpen.1eHHe p~c.il.a. 
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()fJ1ABJ1E.HY1E 
'E!AC'I'h D'E.PBA.R 

KOHCTPYKU"H flOBEPXHOCTHbiX 
BOJlOOT:BOliOB 

:r AA.BA TIEPBAfl 
Tex•HH"'e.c1knc- Tp•eoo ae1nut npe !J; 51BhH:e:Mbi-e k 

nOBE'J1XH0.CTHOM}' BO,ilOCT·B(l.,J,Y 5 

X'AABA BTOPAH 

KAHABbl: OTITHMaJ\.hHblf' ceyeHHSI, np.:KMeHHC­

Mhle B pa'3JU'I·'IHbiX C'A·y<ra51X, M3.MeHe>HHe ce·'!e­
H-Hli kaHaB fi<J UX ;1:1;/UtHC. Tip01!1,0AbHble ykAOHbl 
.llH'a kaJH.:>.B 6 

TAABA TPETbH 
AOTKJ1. Pa3A.t11'J".Hbi•e M'x koHc-r•PiY•k~Jt 1'£ ruaa. 

A H'3. .Iipa HI'IIJ;hl HX npHMeH'JIMOC'Ni 18 
' TAABA liETBEPTAR 

KOHC'I'!p.YkllWH uepeoe.ztOB M racJH.'Ie?\.el 3HepmK 
np.n H·wx. AHaAM!3 koucTpyku~dt nepefla.ll<JlB, rpa-
HHU:bl TI}:l'JfM('!oHJfMO'CT}f 31 

:r AABA DHT AR 
Ko:HIC'I'pykU,.HK 6h!ICrpo~.okOB PI: racM'N!!hefi ~Hep-
PWM mpH HIY.x. A!HaJHf3• pa3AJRHb1X koHC'TPY•kumi 
6biCTpO'TOk.OB, I'P31Ufl(bl npHMeiUfM'OIC'T'Jf 

r AABA mECTAR 
.. . 
Oco6eHHOC'N1 npoekn~poBaHKH oepena.AOB H fihi-
Cil''PQII'Okos e ~HC•MJf·'IOOkJtiX pa•:ttOHax ol 

IIACTb BTOPAR 

DPOEKTKPOBAHME 11 PAC"lET CHCTEM 
OOBEPXHOCTHbiX BOliOOTBOZIOB • 

:rAABA n!:PBAJl 
Mem11ka n-po·ek'l'Mpo2aHJHI ~HcTeMLt n<ioopx-
Hocrn•Ltx BI(:;WOcOOpHLlX H BO,!l;OOO"OO'!lHibJX YCT-
pO:ei:CTB B ueJl,CJM, kak ell,J1HONJ· kOMnA.eJooa 65 
1. 0oo6efiHOCTU npoekTHpOB'aH!Jf'ii k.aiJ:fa'B 66 
2. Bo,11;100'l'BO!I.Hl>Te iiiA•aHl!PCIIBkl!l 11 
3. 3aiiJ;i:l'l'iHI:i!e c:oopyJkeH~H . • • • 7l 
4. "()co6eHHOCTli kOMnAekCHOOO npo.ek1'1H!(IOB·2tfUJS 

"1 .. " YCTlJOKC'TB IJIQBe]nCHOCTHOI'Oo BO.ZOOOTBV.Ila    
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T.h,ABA BTOPAR 

'tJa:C'TIHble MeTO.D.'Uk'H apoekTHpclBC\H,MS flOBeipOCHO· 
CT'HbiX BtO.D.OCOOpHbiX J:1 BOJJ;OOl'BO.D.HbiX yCTpotieTB 71 
1. Y 3eMA•HHOI'O riOhOTHS 71 
2. Y ooparo•a 8'6 

I AABA TPETbH 

BLI61Qip crroco6a H kOH'C'l'\p.ykU·MIH, nep~()I.D.a OT 
BepocHero 6:&ecpa k HiHil1nreMy 89 

I AABA liETBEPT AH 
• 

C~eMLJ: kOMII:AekClioro pia'C':l€T'3 pa3hH'l:HLIX BO'· 
.D.OICOO pH'O 00~0 OT'BO A,HI:lX yc-rpo itC"l"B 92 

rH,~~;paBAH':leCkHe pacqeT~ 

A. Pac~e-r croka noBepxHOCTHLIX BO.U. • 

B. I'H.D.PaBA.H'IE!CkHH paC'let' TIAaH.·MIPOBlOk 'H :KX 
ykpe.IlAeHJdi • 

B. I'H.U.paBAHtJeckuR: pacqe-r kaHJaB 
I'. rM;tpaBJI.:RtJeC!kKA paC"'eT B8AOB • 
)];. I':R)IJWlBA11'i,eckJd't pac'leT nepena.n.os H 6~:.~C,T· 

porokoa, a oraklke rnclr"l'e!.\efl 9H'epmH npJI 
HHOC • • 
1. P.a:c<reor O.ltllOCTyneH~a"l'LLx nepell,a,~~;os • 
rx,~~;pasAH'IeclmA: pacqeT raCHTeAft ::JHeprxx 

1. Bo.~to6olhn.ui kOI.\O.D.e~ 

2. BoAo6oti:H·aJ! C'l'e(Rka 
2. Pac'IE!T MH.!OI'OC'l'!YfieB:'I3THX nepena,;I{IOB 
3. pa(!:qetr 6Ll'C'Tpo'J:Ok09 

fi.,HAOlkeHHft: HOMOI'p3MMLI k nt,~~;paBA•H'l:OOkiK~ 
p ac'remaM'. 
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127 

129 
129 

137 
139 
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3AME~EHHWE onEqATKM 
a I<HIUe .n;ou. <l>pHIIIMaH M. A. .,KoHCTPYKU.HH, npoei<Tnposa­

HHe Ji pacqeT CHCTeM f:OBCpXHOCTHhiX BO.QOOTBO)J;OB• 

"' CtpoKa ::J' 
= 
·~ 

Haneqarauo Cne.ilyeT qnTarb 
c. CBepxy CHH3Y !-< u • . 

I 
120 13 - KoslfluuHerna tco9cJlHUHeHT3 c 
121 3 - 0,32 0,35 

122 9 - 0,35 0.85 

122 10 
1,5 1,5 

- -3,55-0,42 3,55= 0,42 

124 
I ] I 

-- 6 R= 2 h R= 2 h, 

l:L5 - 1 c = 38,8 . . 30 ~ l, == ..... 
"''1 J..J :) - + yc w Yc OJ 

iO 17 V 2 g Hd? v 2 g J:-1
3
/ 2 

co 

; !I 17 - HJ)I(e TOlKe 

d7 6 - (J.)c B he we B he 
• 2 

V"c . ..J9 15 
Vc ·- 'l g 2g 

i I 1 - 4,5 5,4 
Bcp Bcp 

JD! 
a Q' a Q! 

11 - 2 g 'Lg , 
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