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IlpooneMbl TeXHHqecKoro pyKOBOJJ;CTBa 
TpaHcaopTOM. 

4TO tCTb MaTCp11311bH3H ono1ln MeilCllY 
npOMblW'1CHHOCTblO II 3CMlleJtCIUICM? 3ro 
CCTb rpa11cnopT)!(CllC3 UOJ1 0 pGlKHblX ll llOJl­
llblX ll YTC ll. 

(H3 pe•m B. 11. Jlemurn. Coq., 1. Vlll, 
crp.183). 

B KEl.!.J.eCTilC ncryn;teHUa K uacTOHW,eA CT&'I'J.e s npcAoom.uo 11eCKOJ1bKO 

<CTpOK DO ROrrpocy, XOTll u 06ill,0HSB0CT80Jly, S.'10ll0R1"apeo.iy ' uo TCM: HC 

Meece DOCTOHHllO BblShlnaKJm:eMy 11eo6J:OJ1;HMb1e uanoueuS:uua o Helf . 
3a<iaCTJIO upeACT&O.'ICHHC 0 pO.'IB Tpaecn opTa HC TO.'tbKO y PRJJ.0· 

eoro o6b1BATC.'ln, HO H y .'IHI{, 6.rnsNo conpnsaca10w,u1cx c um1 1 y pys:o­
eo;imMeli xoaath,.,·11y10m,11x yqpem.lf,emtlt u opraHesau.uit, 6blaaer O'leu1, 
noeepxeocrnhnt e Renpane.lfbHbl.V, )J;ame n ne'laTB 11omuo BHOr~a ucTpc­
TBTb onpeJJ.C'.-1eune Tpa11 cuopTa, K&K ,,MexaeeqecKoro usooallnKa", o6s­
satttt ocn KOTupor o TO.l bKO UOSBTb see TO, 'ITO e.vy npC,!1,olOiKDT R.11.BCHT 

o OT uo.rn n nowom1wci-eit noc,1e;I,eero sasHCBT o6t.eu pa6on1 u pnssn -

Tne TpaHcooprn. 
Ha1wue1t, HCKOTOphZe TC.I HH'!CCKDe pa6o1'HllKB CRllOrO i ·pa11caop ra 

l\t\.K cne~l;Hl.UICTLl·npaKTBKlf, TaK II HHlRCHCp1.1, CK.'tl)Hffbl paecMaTpnoarb 

ero HCK.UO .. nTe.'lhllO c 'l'O'U\ll spettml BSBCCTRhlX DU meXHU'leCKUZ 11.n­
.cunu.rnu. 

,, Muc p;e.10, Rill• rexumrn" - rouopwr mrn- . tt ali.tl-01,aTL, 'IT06bl 

·nO.J.B lliliHOA COC'J'UU, nyn, coopymemur n yc1·pottcTBa 61,u11 s nopllAKe, 
llT06hI 6t.i.rn o6ecno'letta 6eaom1.ceocrb 11 csoeopeMett11oc1·b ,lf.lHJJKCBnSI, a AO 
OCT(UbHOrO MHC AC.lit HOT". 

Co11epmea 110 11cuo, 'ITU raKafl ro111rn apeuirn He BhlACPlKBHlleT 1rnaa­
Ko lt RJlHTIIKll II •1to61>1 rrn.pa.11113081\Tb BQ3,IJOJl\HOCTb o6pasOllllHHff ee H ca­
llOll aapO,l.F.IUIC, Hil,1,0 e nepBOrO me !IO:.!CHT<l noaueum1 CTYACHTOB B HHCTB­
T Y,-6, co llCTyllRT6.1bHOro Kypca B.HHKBTI. JI HllX UCTUllU06 nOUR6HU!llC 

p o.111 u SHa•1eH1rn TP<tHcaopTa. 
,.JJuK01110TUR 60.1ee cnoco6cwo11a.1 c6.rnmeumo .'IIOA6i1, 'ICM lfm.1oco4>hl, 

n oaT1.1 u npopOKff c cauoro naqa.rn . .uepa." - COH6p1ueuRO npane.u.ao roso­
put a csoen ,. lfoTopuu u,e11e.rnaauun" EoK.'l.b. 

B ca11ou A6"16• cc.rn Mbl 06p<rre11cx K ecTope11 ROSBBRHOHeHBR a pas · 
HllTIHI Tpauc1101m1., T/IK CK<lS<~Tb ,.ab ovo" II HHIUl!lTeolbBO npoC.'lC)l.BM 



noc.te)J.01mte.1beO ece cnqnu ero paaunrnn: 110 flCeH "1npe, Ha11nnan: 

c ,n;pesHedrnnx Kapc~ea1rnwx DJ'l'ei'i Ba cywe, 6ur6yKOBMI, r oprne<J HIH 
D c Bll.;l.fTI:.Ufll ROlR8HbHIB MClllKaMU D.l OTOll ua. llOAe, •1epes npDMllTll U­

l::UMe aKnnaaiB, 11a,1oyctpoe1ume wocceii HI>te n so:'leAHhlO J\Oporu Ape1mero 
Ram1.10Ha, Ermna D P1rnal •iepe3 ,!l.0.16.rnawe qe.rnw, olO,!l.KD, uepnoua-

1rn.u1me napycnmrn, ,1,0 cyrn;ecteyrorn.ux ceil:<Jac rnnos 6blctpo10.J.Hb1X 
MOJQ,eblx .101to110Tu11oe, a.'!e1npo11oso11, 6.leCTn~ux ,,ro.1y6w1 aKcnpeccon• 
II KOl1tj>opTa6e.UHIH UCDO.lBHCKllX OKeUHCKBX napOIOlOll H COIIOCT8BlBI 

nee STO c 1'61118 9K080llll4eCKmtn ,!l.OCTDJReeun:.uu, KOTOp1.ie napa.1.10;lbHO 
n eenocpell,CTee11Ho fi.1aro,1J,apn: paaeutnro rpaecuopra uoSHDKtt.rn , TO :t,.rn 
KalKJJ,Oro CTft.HCT coueprneHUO 6eccnopeott ero ee.rn•ianruan po.111., Kat\ .ltO­

iy11ew 9HOltO.ltU'teClioto pe1y.u1mopa, traK .t1011~11ow npooodmti<a Ky.wmypw 
U r)eUcm8em40lQ Cpedcmoa t}.UJ 06u,eu1t11 ti e()mu;HUJI '1apo00fl .11Upa.. 

Cym,ccrayeT eiuc cpaBHee ue tpaBcnopTa c Rpoaeuocnolt cecTe1iwit 
m.nnoro opra1rnsMa, e STO cpturneune ne.rneTCH coaepm e11110 upanu.1bHbEU 

e yAa11nr.1M. Ital> npo uapyruesno .l{eate.irhHOCTJJ Kpo11e11oceol1 cucrcM1.1 

ITl\)\ft0T uy.u.c lf eapyrna!OTCH BCe 4>YHKLUIB opraHll3M fl, TUK B npu napy­
meu1m pa6oTw TpaHcnopTa irncTynaiuT cepbesm.:re 3fl.TPYABCHBH e npo~ 
irnrn.leanocTe u 1·opr6e.11e. q eM .11y11rne, 6blcTpee n' ycuemnec n;t.e"r pa6ota 

Tpaacnoprn, TCM .11er1:1e a .11r1we nporeKaeT pa6C1Ta ucctt 1osnl:tcrnenuon1 
seen SKOnmmqeCKOl:t A6.S:rC.lhBOCTB CTpaHbJ. ' 

IlocKo.111>xo aTO na.rnetc.s: a6co.1101·uo 6eccoopm,i1i1, TO o uonpocy 
0 TCIBUqr.cKOll PfKOBOACTBe rpnucnopTOll M.'la>HO npH,1.aBRTbCft TO nepao­
CTene1ut0e aua11euoe, KOTOporo ooo n o npaey aac.!lymonaeT. 

Tenepb ,a,.rn upmiepa paccuorpm11 K8K11 Mn a;.e cpC.l,CTHallR Te111nqe. 
c1wro }lfKOBO)l,CTBa p ncno.'laraer xpyneeltrunlt Bll..'l: tpaucnoprn-JRe.1eaeo­

AOpomm.in, u H&CTOm1~ee sp"e1ur. IlpeffiJJ.C scero 6pocaercn n r.rnsa ee­
o6blllal:tena necrpo-ra n paseoo6pasne cocraea rexH11lleCJ>u1 pyxoBOAeTe.~e n 
no J>1Ja.rn<1m1tan;m1J npaKTI146CK011Y CTamy B Teopetn11CCKOl1 110),fOTOllK.6 
upe 1Je.1i1 oco6e1rno u.wnyx.110 BblCTynacT ttep11.eHoue1n1oe pacnpe,\MCHue ux 
no cern. TaK, 1ianpmrep, ea A0pora1 u.eHrpa.unott 11ac1·n CoJOaa n u oco-

6enHoern B CTO.lll'HUU pailoeax COCTaB no.rnee, 0,!IROPOAHCe II BJ.llll6 DO 
. l>Bl.l.l'e<PBKau;uu, ne:Ke.rn ua .11;opora.1 BOCTO'lHOfi ll8CTll, Ha Cf'uepe, B Cn-
6epe u Typ1tecnrne. Oco6eaaoii nccrpotofi u pasnopO,'\ROCTblO OT.lln­

'laeTCH COCTall .Hmelleofi TCXBD'ICCKOit aJJ;llRHIICTpau;uu (IJq, 'l'q, mq, 
i\H, Mq), 

PyKOllO,J,BTe,10 ueutpa,1bawx 0Ta.e.1on HKilC n lleCTHhlX 11pa11.rnueri 

:iKC.IJCBUlilX ,11,opor DO'ITll BCB,l;e m1e10T llblCOKYIO . KB8.llll4>BK81.J;OJO, KOTOpaa 
sno.rne ya.on,1eT1JopaeT 11ce.u npe,J;DBe.rne»blM K ecn 'texuu1J ecxm1 rpe6o­

Baumrn, upeMeHnre.1hHO K cyiuecrnonaemm.1 AOCMe yc.101rnn~r pa6or1:1. 
IJpau,JJ;a, ueKOtopwe na 1101 ue concel! nocnen1.uoT sa CTJ}e.\l 1JTCM1. ­

Hh!K TBM:flOll 1:1awelt ;1rnsu.11 o ,,c6uemoci. c eorn •, ao,1o'l8.1'Cft y Hee ea 

6yxcupe, y HCKOTOpblX CJue O•J6Hb CB.lbHbl M61'0JJ;l>l' pa60TbJ r. DO CTU­

pemte• ' All 91'0 D Bno.rne fiOH&:THO-ACCHTfnl .l eT pa6oTbl II CDCU,IHflH 'IC­
CKDJ: yc.:i:oeenx ca.uoAepmaneon Poccuu Ha.1omu11u Ha Hux cuo li orneqa-



TOK, OT KO-roporo cpae11ure.1t.HO - .~ei:no 01~.:i.e.1t.11HLIOTCS . ,lBIOb Hau6o.100 
'l ynrne, iKBBhlC, nUilU,IIaTnBllhlC •1i0,'l,B, Moryru.ne )'.lOBBTb) omy1HTJ.> 6oeHUC 
ay.uca conpeMennon me3uo. 

Cen•iac JKe uarna c:rpa11a cronr ua. uopore Honott iRUSHn, nepexo­
J?.B"r K HOHOit 4Ja3e couna.rnCTll'lCC.KOrO crponTe.lbCTHa - 01' llOCCTRHOB.lCHBH 
K noc.rpoitn.e,-K ROpeHHOJt peno1:1CTpfKUHII. Jrls j)p_KQ Bbipam.eHeOH arpap· 
uon crpanhl Ml.I JJ.O.u11.m:.i: nepecrpanaaThCH Ha .n11,J.yCTpua.1b1.1)'JO n Tal\ 
Kill\ 11. nnD.ycrp11a.rn sau,no 6y11er upncry11.11eHO r enepi. m.°* TO nepe.it rpaHC· 
nopro.ll craHYT uos1:.i:P. sa.a,a'lu, 11.rn Bbla0.1Heum1 Korop1.ix noTpe6ywrcs 
Ktl,!1,pbt, 1a1orym.nc )'CUCUJHO cupae.UITbCR c DTllllH 88,!l,a'la~rn. 

Hn11.ycrpna.rnsa1um 6y;i;er Utl\.lW'lancs R MOUtHOM, mn110KOM pas­
nepn1sa11u11 npOMblllloleHHOCTIJ, OC)'llleCTB.lettmt llaRCllMflltl. nporpall l lM 
0MRTlrn4>1rnnuen n BHe)lpCHnB B npOMblUlilCHBOCl'L HOBCiilUltJ .!lOCl'fijl\CHBll 
1exumrn. Kmwrno, u ucpuyio O'lepe,'l,h ::no snpo11eT npo.6.1eui.1 TODJIBHa 
H ~.!eT8.MR, T.·e. Te Jl,Ba XHTa, Ha liOTOphlX ll,CparnTCfl rpaucuopr. Ton.'l.Ell-
118.H npo6.1e.ia tta Tpa11c1101n·e AO cnx DOIJ paspenrn.rncb . HOc-1rn.K1nrn 

TCD.!IOTCXIJH'JCCKIJMB pyqweHIJ~Mll II ycosepweucn.1c;1u~H1UUlH B KOC-Ra­

KIUJII C.'HlCibJMil flOIJLITRtUrn rIOCTaBllTb eonpoc 0 HO ilon Tflre (ren.·10803· 
m.i:e oni..1tbl) . Coaeprne1rno ecTecreeu110, •no am 11epi.1 un B Ki Ko" CTe­
ueun nona HC paspe1ml10T npo6.1e41w, n Tpattcnop1'y B 6.111maiimee npeirn 
_11pe,!1,c1·our sn.10Tuy10 nO.JOl\rn K uosott npo6.~c11 c-npo6.w11e rnru. He 
C.'Jf'l8i1 HO CTU..1 IJOil pOC 0 Te11.101103ax, He c.1y'lai1110 UOCT:tllOlllla BO UJlOC<l 
06 a:1.r1npmfH1nauen me.1es11blJ ii.opor, n ec.m .!l.O cex nop oua Uw.1a 
11 cra,a,0 11 .m6oparopub1 I ou1;non, ro e 6.rnarnnrnee upe11n eil npelCTon1 
m.i:cry1rn-rb yJt1.e u pca.-nuo111 ocym,ecTB.~ e 1mu. TJocTpoilKa pua rnll,po­
fMCKTJl11ttecHu1 CTILHU,Ult H:YeeT ue.1LIO onac1·u c.11.yw;eTb II DT011Y ,il.e.ly. 
Boo6w.e ;1,:e l'Oll.1D1m1ur n1106.1e11a, n0Mn110 u3:.1e11e11m1 1·nr:(lm.ix cpe..a.crn, 
11pc.wo.1arac'l' KopeHnon ncpec110Tp uccx cpe,!1,CTll 9ucprcnrnu c u.c.-11.ro 
coupameenH ·'° Man.cu11y:.ia pacxoll,a T01rnnsa. UepelOl. ml Tc11.10HOa L1 
y.uem,wnr pacX('l.ll ro 11.111Ha1 no HpaiiHeit Mcpe BABoe, s oco6ett 11ocrn1 cc.rn 
11punni. 110 HH11 .11 aune s11attn re.'tbHOO COKpaw,eeno pacxo,,a IJO;"\IJ, 'ITO 
noo.1011eT aa cu6ol1 COK pani.e11ue cew .B0.1.0Ka 'leR; ncpexo.J. 11a :MenTpe­
cf>nna u,1110 COllCplll0HH0 llCR.110'1/leT 1lOTpe611ocTb IIO,l.tl 'Ill 110,'lhl .'l.lU 11pu 
.110KOMOT1rna, Hosblit BB;'!; THrir .!lO.lmeu pesKO B1It1,0naue11nTh, nponsBecw 
ue.1ym peBQ.llOllUlO B .llCflQBCft.Oll peMOllTHOll ,IJ,C.1(', B pa6oTe r.HlUHhl.'I. 
MacrcpcKnx, y'lnc11.os1,1x ll r.rnttHhlX cK.18.AOB Tomrnua n arnTe pna.1011 u no­
Tpe6yeT coaepmeHHO UHOit 1rna.11HPHKau;on KaK TCillll':ICCftllX Jl)'HOJJOil, liTO · 
.'!Cit, Tali u ncao.rnUTe.1efL Yr.~y6.1enne pa60TLI no conpam,eumo pucxoM 
TOn.rn 11a D01'pe6yer pacwupeHU!I BCIIO.lbSOBaHJJH ll ll3HeRp01l0ll ;1,e.io H8.R.-10H­
llWX u.10c1oocTeil ( ropoK), a r aKm.e 11euee r po:.io3;11;nux ll 60-1ee :>KOl:IOMIH:JX 
.'IOl\OMOTIIllOB Tuna: MOTOB030B, UJlTOMaTpncc n,rn Ten.1080308. 

B no.moil: creneuu naspc.1 n r pe6l'0T paaperneuns nonpoc o C'l"U H­
,J:apn1aa1.~1m 11 nopM a.111sau,un sanacur.i:x 'lacren. no1neJKH oro cocrasa. 
Y11e.11111c ttne c1;opocTei1 11 ryCTora AHBiRCHDH B 6.rnmattmu e me r OAi.t 
Bbl~ 11 u11cT noapoc o cnep:n1arncTpa.rnx u Tenepb jKe, 11e.ueA.1cu110, BbIABH-



racT eoopoc o nepeycTpoikrse cpeJ,cT1:1 ca rRa.10sauen1 ue11Tpa .1 usauuu 
ll 6,1QKA'JlOIU\lf . 

Ha Ollepe.tn cc ro,1;11RrnHero ,_ns cTOm· ROnpoc o 11e1aRnanu,uu uorpy-
300.rn o·pasrpyao1111 L11 pa6oT, 1>0TOpbU1 CTa.111 uerepecosaTLCH :mwi, fl cpa.­
RHRte.·11. 110 H6).811Ree epe1ru1 (1:1 t(8CTHOCT R HI!;'\ 9TH!l BOUJlOCOll n OC.Teil,Hee 

upeun 1111oro pa6one-r n110<f1 B. E. J] 111 euu,l\e ll ) H napa.v1.e..n.110 c uuw 
;1.0:n11e11 6bn1. uocrae.1e 11 110111.in Roupoc o cnrn~apwaau.uu roett pnott 
yna1.:01nrn. R cSHse c at 11111a ,l\ByYn 1:011poca111t npoei;npo11a11uc cwnuen. 

11ai;rayso1:1, 11orpyao11111>11 n.1aTcfiop~. 1uemiropoe u npo•1. ycTportcrn 
:i;o.11KBL1 npe.wc11arpesan. 110.rnoe Me:rn1rna 11poea 11ue ACCI 6ttr<1lKHO·rpy­
so111i1x ooepa1.tait, 

llpo6.~e11a aieTa.ua ynnp:iercH B apouaRO).C'TRO 60.1ce .1er1rnx n )·cron­
tt8111.1I AICT8."[.H:l\ICCl'8l' HCKYCCT8CHl:lblX coopya1.e11eil, opo.TCTHLIX crpoc1111n , 
.\IOCTOB, nea.l.yMn. Mome-r Obin, n;i;a no n yrn COKpaw.e11uS1 pac10.1u1. Me­
"'l'a.•1.11a, llJl\l.WTCH. sepapLCII n apO'lilblM lillMCllHbUf apO.lCTHbUI coopymc­

HIUIJ.I II llCKfCCTRCHHhllil l!Olf0.181'11.M. 

rauepbl CT<LTbU BC D03 BO."lll!QT llHe OCTtl. HOllH Tl.Cfl ea nonpoca.l 
rpa11cnopr11on a1t011011un11, eo 06 sro:.i n c:1c.:i;ywm,ott paa. Koae11eo, s.:i;ec1. 
TO."l hl\0 c1e.v&TH'l.HO, .10mi. B Ca!tl!JX o6w,nx o.i e1rrax: D O'-lCHb Re60.11,UIHll 
'IBC.lOll npulle11oe 0.l.110C1'pHpOB8 Hl.>1 1'0 i-;py n11ei1ut0e 8aA1l tt11, i>OTOJ)b16 

II 6.lltil\8ftmee u p etUI CTSHOBaTCH n e pc,; tpaecnopl"OM no BCCb cuoA pOCT. 

)f:.111 ocyw.ecro.1e1mH DI r10rpc6yrorca H08ble noll,rOTOs:1emu.ie 1'AApb1 Tex-
11a11ec1rnx: pyKOBOADTe.lfeil. B cenau c &1'8.V oepeil, Tpa11caopT11 bl ltD BY3'a11e 
II n ll aCTHOC1'D, ncpeA eamn.v HHCTBTfTOll (.1'8BDTCH 60.1LU1 8SI D orneT· 
l"TBCHH 8lf 8-!'J;a'la, paapa68TLlll8Tb . B upORO),HTI. II lfillSHb HOBblC n .18 Bbl 

II uporpa u.u.i no~rOTOlll\ 0 p y ROBOJJ;BTC.lCH TJlllBCuo pT<t.i amume 1-(QTOpLI X 

COOTeetcteosuo 61>1 re11 sa.itao.1au, l\.OtopL1e BblABnraeT cc no.iac ncpe;~ 1·paec­
noproM HOR!'11! lflnaa. cr poaTe.u.cTsa cou;na.rnsMa 11 CCCP. 

Jfoae.i Bc3pyKux. 



Ilpocjl. E. MnxaJIL~es 

KAnll1TAn 
B 

}t{EJlE3HO,llOPQ}t{HQM 

nPE,llnPlt1FITVH1 



KanHTaJI B meJie3HOJJ:OpmKHOM 
npe)l;npm1Tnn. 

r JlABA l. 

06CTOJ1TeJILC1.'oa, oupe.u.en.HIOIU.He eenHtrnny p;eneHnwro 
KanJJTana. 

Boccos,'.l.aHIIC OCHOBeoro xamua.'la aB.rnercn, KaK 3TO 61>1.'tO npuaeatto 
seceoit npout.~oro rOA8 e I(HK'o" CCCP, OJ;eoi:t ua samuellmnx COBpeueu­
Hbl I aa.J;M B me.1eaHOAOp0>1ui:o" Ae.10. Mw n o).IOABM K AOBOCHu1.ni p11.s­

xepa1i1 nepesoaoK1 H nepeA uum aena6emeo 1:1craer sonpoc o npeseAeeee 
B nopA,!I,O& n pacmnpeenn o6opyAOBaHnR JKe.rnani.ix AOpor Coios"'. Ilpo-
6J1e• a ara, llB CTO npaKTll'ICCRoro xapaKrepa1 t1,e.1aer .Te» ue 111:e11ee csoe­
speueeubu1 B TCOpCTB'ICCKoe ll 3Y'lCHRC oco6eHHOCTett aiC.'l>D;Op. K8Dl!T&.118: 

ero oceosebll: csol!crn, ye.men ti 4Jopunpoua 1111 a n Ci1>1.r1m 11_ cooco6os no,11.­
,11,eplK8DBB B He-06IOABMOH A•UI. AOpor pas»epe. 

Jite.!ICBHMI AOpora Alli BOBMOiKHOCTH ee pa6oTJ.I A0.UKR&· 6b1Tb c T0XflB-

11ec1>oi"i CTopoebl HM11emam,nll o6pasoM BLICTpoena e o6opyAoeaua. Cyna 
11aTilpua.'lbHblX 6nr, suomeuu1.rx B m.e.1estto,11,opoarnoe npeAnpuaTuc npe 
ero couaeuu u B uepno,.'l; noc.1elyIOlJJ.el-t SKCrT.'IOaTaUHn, .n 11omeT 6b1Tb 

o6MJJ,HHeHa B DOHHTBO OCHOB ROrO xaonTUa JKe.leSHaii . AOporu. 

KanmM mc.1e3HO.ll: p.,oporn Momno paccMaTpnsan. c O.l.HOit CTopouu, 

Ka& COflOKfnBOCTb ,!l,0H6JKHhIX cpe,!l;CTB , aaTpa11eHBbU: Ha COSLl,81:186 AOporn,­

llTO MOiKHO naae&TI. )l,6Re»tHb1M n :m naccBBHbUI liannrcu:ou,-a c Apyroit 

CTOpOHl>l-K8K CTOllllOCTh M8CChl u.uym.ecna, naxo.11,an~erocn Ha me.'ICBHOJ.t 

.11.opore e npeJJ,nasua11ettnoro JPH JJ.,mrn.u .eoro no.nsoeauen npu &Kcn .1oa­

Ta u11e , 'ITO 06'L0ABHHeTCR B DOHHT0.11 npODBBOABTe.ilhBOrO u.rn 8KTJ1BHOro 

K8DHTal8. 

CeoUcTna lK.eneaeoJJ;opom.eoro xannTaJia. 

,ll;.'lH ocym.ecrB.10enR me.11.-,11;op. npeµ;apnnt~fl ne?6XOADMbl J(CHelKHblC 
Cp6.l,CTB8 BCCbll8 SH&'IOTMhHblX p8SM0p0B. r o.J;OB8H 0KCflJI08TRLl;BOHfU\JI. 

CTOBMOCTh DP0AjKU,1I1I me.1eseott .a;oporH, T.·e. cy1u1a ~KCIIJIOaTliUHOHHl.l'X 

pacxo.11;o e ua nepeeoai>y, coerae.rneT, npmtepeo, n e 60 .. 1ee 1/ 10- 1/ 8 OT oc11oe­

Koro KamtTa.'18, MeJK.ll;f TC.U KRR B npOMblffi.telJHOCTll ee.rn'IBH& &Ta Jler KO 
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l;OJOABT AO YAllOeeeoro OCHOBBOfO KaneTa.1a 11 Bblrue. Haope11ep, AJ:.H 
1924/25 ro,iw. aKcn.11onau,eotteble paci:o;i;u: me.rnaHbll AOpor 6bl.'le 
0,8 Jl.'fpA. tiepe. py6., a ee.1aqnea OCHOBHOl'O RRDBT3.'IR- l 0 •UPA· llepu. py6., 
'J'.·e. Koa4>t1>eu,oeeT upoeSBOABTe.'lbBOCTB KRIIBTa.ta. 

ct=¥o=0,08 

~n roro me ro.J;a no 66 Tpecnv BCHX 06w;eco10seoro sHa11euea. 

ct=B=l,i5, 

r .-e: 

2, 1-CTOB.MOCTb npOAYKU.BB TpCCTOB (no ce6eCTOBMOCTH) B H.tp. "lepu. py6., 
l ,2 -0CHOBHOl1 KRrTDTU Tpec1 0R B up. "lepe. py6.:ieli. B.rna1me K BTBH 
Mb!. u 11eel1 COOTHOIDeHeB H ,!l,•111 AQB06HHOf0 upeveee. 

TaKJu1 o6pasoMi K0!=.1rf>4lm.1,ueer npoua00,!]; r1Te.nHocre xamna.'la a me.:i .· 
AOp. npeAnp1rnreu OKash1eaeTca no Kpaitaen uepe n 10 pas 111eui.me, %111 
ll npOMblm.J.eeuocTu. 1 3TO o6CTO.HTe.'lbCTBO cCTecTBeueo yeeiJeqeaaeT pas· 
.\ICPLI me.1.-AOP. xa.ne1·a.10s no cpaeaeuHio c Apyre&ie orpac.11s11u npo­
eaao~cTea. 

0 6m,ott pa311ep JKe.1.·,!1,0p. HRDDTR.'la, Sa.:tOJKeeeoro B pyCCKDe lKeJ.e3· 
Hh1e ,!1,0poru sa see epeiuI HX cym,eCTROBR HD.H, COCTRB.'IB.'I R ua11uy 
19 14 ro.11,a 7 ,6 111.lPlf.. py6.'Ieii, ope qeu 1:13 KM opeXOAD.IOCL 11 0 TLZCS'l py6.ielt 
Uo Ot Ae.na1,1u .wporau ue .. 1u11eua Kan0Ta.1a xo.1e6a.1aci. uecL11a wepoxo­
B npe,:i,e.~aJ OT 42 AO 277 Tf>ZCB.'l py6,1cit (cw. Ta6.'I. I). IlpH 8TOll, O~B<lKO, 
ueo6i:o.11,n1i1 0 y"ICCTL, •1To ua. 60,1i.wu11cTse AOpor qacTJJ'luo exeJOTCH i uyi: • 
RO.teiiBLIC y<18CTKB; uoaTOMY JI.HI ilCBOCTB C.ile,!l,yeT COTIOCTRB.UITL Cf OBllOCTL 
He RB.llOlleTpa :>KCll.~08T&ll,l:IOHHOtt ;J..1HULI, a KH.'IO)ICTpa OADHO'IHOtt RO.lleB. 
3AeCL yarn npeAeJ.bl xo .. 1e6aHDfl OKaSblBRlOTCH lleBLWBlfB-OT 42 TLIC. py6. 
;l;O 179 TblC. py(beU. 

Ec.1e 01>1qec.'IBTb cpe~e11ii: 11aseweHe1:i1.it r o.11, OTKphlTDfl ABD1Re11nn Ha 
K&lR~Oii ,11.0pore,-060 B RAllHBHCTpRTBBHJfO eJl.llllH~Y BJO.ll,HT y"laCTRB, 
nocrpoeum.ie n pasuoe spe:irn,- ro 06eapym.HTCJ1, IJTO B o6m,eu 60,1ee 
uo.to.J;1>1e itoporn oxasLlsamrcn u 60.1ee .11.eweumrn. 2 Ta.Kirn o6paaou, tm.10-
11CTpon1u1 CTOHMOCTh .'l,Oporn yue.rnqoa86TC2 c ee BOBp&CTOM. IIpu•rnaoA 
aroro JIB.UICTCJI poc1· rpysoo60J)OTR. B CDl:IBll c paBBBTH0M patto11a, "11'0 
Bb1 ShlB8CT neo6IOADM'OCTb yce.1e11u11 npe.11.apnnTDIJ, pacmnpCHDll CTaeu,nit, 
coua11es Jl.Q llO.'JHBT0.'!LHbfl: TOHapHMX ycrpoilCTB H T, n. Ilpu STOH C&llO& 

• B OT.11.CllbHblX orpac11u npoMblUJlleHHOCTH eenH'lHHa H3MtpH1en11, KOTOpl.ollt A Ha3blll3IO 
K03<Jl<Jl 11 u11eHTOlll npoll380Jll!Ttllbll0CTO! K31JH1ana, llOJ(Bep raerc~ AOBOJlbllO Sll8'111Ttllb llblM KOJrt6a­
HHllM. Y11 e1 !non 6CJIH'lHHbl B 11pm11i1w11e1111ocrn 11pe.11craB1111etc11, OCo6eHHO 8 AOBotHHblll 
nep110.11, He 11cer.11a J1e rK111ot. HblRe c1a111cr11Ka BCHX, oa,,e.11H 1111iouu11 npe.n.np11111m1 oawt-

~0e~~~~; ~t~:,"~c~!r:a!1bl==a~ 11~o A!~:'e7;.:o:;"~;~~!~y "aa~~~~~~~H: c~:M~c~n~e':::~ 
AHl4blt JlllHHblt .111111 HUOlllAtHHA yKaJAHHOro IW:t¢'¢HIUHtHTll, 

• Ceeepo-.llo11twca11 llle.1.-,11.op. 11B.111ett11 1tCKll10'ltHHeM, raK Kak ec o6opyJlOH11 11 t 61i1110 
oco6tHll0 CHllbHb114. 

" 



TAEJIHUA I. 

Crou1o10CT1. pycc.Ko::s: lKeJieaowx ,ttopor K 1914 r. 

ii:: CTOHMOCfb 

~' 
CtOHMOCTb 

Kl!,,OMeTpa xKAoweTpa 

lil 7 5~ 311m11.I OA11· 3KCllll. HO<IH. ~· Kase1111we .ll<lpom 
~ 

4aCTHblC AOporH ~~1 J!J'HHbl :~;~; 

Thie, py611eA O(~ ~ Twc. py6.1en 

r H»KOJ18CBCK.(llb1HC Ceecpo-llo11cuxu 1911 147 ,,, 
0Kr116pbCK311) • 1878 277 179 

8JHIJ1HK3BK33CM311 . 1891 125 98 
MocM.·Kypc1<u,. 1868 243 135 !Oro· Bocro<111i.:e 1887 JOO " l Ceoepo-3a11a1m1>1c . 1873 147 98 

P11::!~Ko·Ypa11b · 
P11ro-Op110BCKa11 • 1875 147 97 1893 94 82 

J11161BO·POMCHCK311. 1879 102 88 Encn11 19ll 62 62 

~ n cpMCKall !894 83 83 Tpouu11a11 • 1912 '9 S9 

~~ Ccecpmi1e 1895 83 80 <f>cpraHcxa11. 1913 50 50 

~~ flonecc1rne . 1892 71 ,16 Bonro-6yry,1bM. J9G9 .JS 48 
, i. 

Cp<'J'IHC·A3Hl\TCK311 1892 57 57 6orocJtOBCK3Jt 1906 46 46 i'i u 

Q o ... c11a11 1913 52 82 6eiropo;:.-Cp:CK311 1901 42 ·12 

C pC.lHllll CT011MOC\b 121 96 (~Jlllllll CIOHMOClb ~I 82 

yoc.m..,cunc Ka11nrn.1a HOCUT npeuy,.1ne .. 1&Ho-aeea6ea.11blit :i:apaKTep: pocT 
npoeaeol11TC.1&1:11>11 cn.1 cTp&Hhl B hi u y at;r;ae T me.1eany10 AOpory yo~.m'lK­
BaT& ceoe o6opyAoeaene, ec.rn oua. ne xo1.1eT aarop11oanTb paaserne paftoua. 
IIo A3HlllJM C. Uho.1b1.1,uaaa 1 (K 1904 ro,11.y) CTOBl!OCTb uawex AOpor 
COCT8B.uua: A.UI ll,OpOr c BOspacTOM AO 20 .181'-87.000 py6. Ha 1'M, A.HI 
iJ,Opor c eoapaCTOM OT 20 AO 30 .1er-105 TblC . py6. u CBbllllC 30 .'ICT 
159 TLIC. py6. Ha 11M. Ta1mu o6paaoM, pasMep KannTa.~os, S&.!IOJHeH1mx 
B JKM.-.'l.Op. opc1J,upm1rnc, 11p11ny1J,uTeJ1 bHO pacTeT c B0Bp8CTOAI AOpor no­
.11;06110 'JOMY1 K8K STO n B006m,e BMeeT MCCTO BO scex 06w.ecrneuuo-110-
0610µ,eMblX npe;1.opmmrn:r (BOAB., ras, oceeuI,e1rne, TpttMeail), 06CJ.ymuea10-
1n,e:r nHTepCChl lUllJlOHilX KpyroB H8.C0.l6!1Bfl. 

He6.~aroopunrttoe no cpastte11n10 c npo11hlw.1eu11ocrbro no.10me11ne 
K8.llBTa.m B me .. 1.-,rt,Op. DJlCAilJlHflTlrnX, IlOl!Hl!O ero 60.lblllUX JMSllepoe, 
CBfl81JB80TCft c ero upnxpe11.1eHHOCTbI() .I\ npe,'l; UplrnTBlO. 3a.10iKCUHblit 
e me.11esHyro Aopory e:anura.t B a11a1.11:1re.u,eoit ceoeii 1.1acrn 1::1e niomeT 
61,rrb DS'hfiT HS uero. 3aeflT&ll DOA JKe.TeSRylO ~opory DO."'IOCa Sell.1ll, se­
ll.'IHHOe uo,10TRO, nyTeBhle uaeeR 11 coopymeea11 m1erot uoc.~e nocTpoihrn 
AQpore u,eHnocn. .mm& e cease c pa6oT0.11 npeADJlDRTOff, JlunenADPOBaTL 
ceoe HMyrn.eCTBO no '18.CTflM l'.l;Opoia He AlOlKCTj .'IOWb HCl>OTOpi~C RBAbl 

' ,,Pa3BUTH e CCTll :.t.:CllC3Hb1X AOp<>r EBfOnellc 11:0A POC CllH" C06. 1908. 



o6opy.wRaHnn n no.:leeamoii cocrae ·111orp 6b1Th nepe11em.enbl B .:Ipyr oc 
ll6CTO, ::ha CBRS8BUOCTb me.'1.-lOp . . KaniJTa.ta c upeADPHRTlieM BI.:IHYltU86T 
ti oco6enuo Tll.laTO.'lhnotaiy BwHceette10 pasMepoa Ae Hemm.11 cpe,.11;cu, m~-

0610.l.m1t..u: ft.rn ~ocTpottRe me.1ea1:1on ,.11;oporn. 
1l111 1·eKyutett pa6oTLI upel11pDHTm1 ee.m'iHHa sa.1olKeuttoro B uero 

icanuTa.1a as,uurr<'a . Teu 60.rne aaarn on, llTO 011a onpeJ,e.'laeT co6oIO u ee.rn­
'inny 6yAym;nx SKCH.'IOAT8Ll,BOH8blX paCXO.l,VB: "l Clf 60lbUie 6yAeT 88Tpatt6HO 
ncpa0Hat1a.1LHO n a o6opp,08!lHOe iJ.Opore, Tell .ueHblUUllll OK8lllfTCR TeKY­
lU,HC nucpm.KR rra nepeeosny, n m1.06opoT. 'faKtrn o6p aao», 1ta11nTll.1 

u SKCC1.1oarau.noHHble pacXOiJ.bl ceHsaim coorn omeune» o6parnoli aa1mcn ­
MOcrn. Coo,..~eTcrneueo 061>e11y pa60T1,1 me.1c1111ott AOpore .w.~me1t 61.rn 

Ri.i6p11.1t n paauep ocuoeHoro xannrn.la. Ec.m p;opora co cpauttui·C.1h110 
C.Ht6t..Ul ABD)K61111ell 6y;ter 6oraTO 06oppoea11a, TO paCIO.IJ.hl 110 60.l hWO.lil.Y 
OCHOBHOMY K8Dil1'a.1y 6y;lyr 11pe1rnepHO ,ll;8BUTb Jill. rO.l,OBYIO uepeROSRY 
n, pacK.n:ail_blR8HCh !Ul. 1.1a.10e qnc.rn e,.1,llHlll(, 6yAyT ytl.OJlO>Kan, C'T'OIUIOCl'b 
noc.ireAHHX. Ec.!fl1, c ;tpyrol1 cTopoer,i, o6opp.0BtHme OK!lltteTCfl ne!I.OtTaTO'l· 
m.i 11 no cpaeue111110 c pasitepaMu nepeeoson, TO tno nr.isoneT u snpy.n:­
ttemrn e pa6oTe n popoma1rnc ee RC.leJl.CTBee uees6eiK HO ttcpau,n o11 a.1b11r,ix 

npaeMOB &Kca.rnaTao,ne (aanp1rnep, c11cTel!arnqec1wti .11.eon eon THrn, ttanpac-
111>1:r nepe,!l;OB»ICllDfi BarOHOB ope: M8Aeepax Ha TeCHh.!I CTaR l~llRX u T, u.). 

Memp;y Tell, o6r.J'IHO ORaS1>1RaeTCH, 'l:TO CTCUCHh sa rpya1m KannTa.ila 
B me.1.-JI,Op . TipeJJ.npmmrn Jta.1eKo ae eceril,a ;i;ocrnTo•m a. Ec,rn uocTpoee· 
11as AOpora uponycKaeT 4 uaphl noea.;i;oe, TO npn necMJa ees1:1at1nTe.1th­
HblI saTpaTa.J o6opy.woaHne .ee llOiKeT 61.i.Tb C,l,e.1a1:10 OTse•1a101unY fABOelf­
l:IOM~' qec.iry noea,!l,OB. T asn11 o6pasmr, sauBTa.1 npa ABDme11nn 4 nap 
Oli118blDfteTCR U.1010 ucnO.lb80B8RBblM, n .11,opore 61.1110 61.i BWrQJ,RCC, ec.m 6bl 
,,anmem1c s1..i:poc.10 AO ni.oro npe,;1,e.m, KOr;:i;a tta.Jnt1Hotl 06opyJ.oaauee 
ucq0.1b8088HO u,e.rnKOl/'. 0,.1,H3KO, n pn c.1a6011 ABlllKCHUU nan11Tn.'I RCCr,'l,a 

HCJ,OC1'8TO'IHO ttarpymea, II &TO erro.rne ecTCCTRCllBO, ROTOll )' 'ITO .il,.rn upO· 
u ycKa :rorn 6L1 OiJ.HOro noea.!(a u a AOpore .u.o.1m110 6L1Th ue.rnKOM no­
CTpOCRO no.11orno, aaKOH'lCHhl uocn..i:, yCTpOeHJ,( CT8RUBll , (' II r Ha.ltbl D 1'. n. 

:lra 11 eo6xo,;1,nuocTh-JJ.tl.ate npu CM1011 c.1a6ou ;{um1teenn-OTCTpOnTb sc10 
:1opory 110.rnocr1.10 11,e.'laeT TO, 'ITO BTe'leHne ecero nepeoJ.a, noKa Sa· 
rpy:ni:a ,!1,0pore 11e ,1tocrnr11eT npe.'f;e.1a, ornet1iuoru,ero Ha.181{H0MY ee 06opy ­
JJ.011amno1 pacxo;v,r no oCiopyAonaunro (ocr.irnTa ero 11 aoso611oe.rnune) ee 
coorneTCTny101· pafiore JI,oporn II .11omaTCs •1pesMep uott .a.o.1ctt na CiJ.IlHmty 
n epesoaRn. 

'l'pe6osaHnJJ, JiOTOp1>1e c TO'lKD speRHll me.-1.~.:i.op. aKOHOllURU Moryr-

61.iTb npep;bll8.'16Hbl K OCHOBIIOMY R&D0.Ta.1y, oapeAC.fHIOTCR Tell, '!TO o6m,a.a­
ero ee.'IA\IIHl8, sa.lOJKeuuaH BO BCIO .me.1.·.a;op. ceTb, JI,O.l iKH& COOTBCT · 
CTBOB8Tb norpe6eocrn cTpa11bl s JKe.ir.-JJ,op. TpaecnopTe, a pasYep1>1 ero no 
OTJI.C.1hHblll .mnmrn JtO.'liKHbl 6hlTI• con1acosam.i: c paCioTon, OlttuJI,ac11on sa 
9TOti .rnHHli, CoOTseTCTRJle Rannrn.1a n· ofiopyAOB8.HilSI B U,CotOH n B 'l&CTJll' 
c pas•1epun nepcaoao& ;11.o.1JRRO CiblTL npm1eP,eHO na. ocnoae yeRSKn 

c npmll~BDO»" uaeHellbIIIel1 CTOIIHOCTD BbU10.ilH6ffHl.ll nepesoaoK. 
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Ptuui:epbl Kannn.1a R.lllflIOT na CTOBMOCT.b pa6oTbl Jl;Oporu ABOflRDM 
-06paaou: c ot1,noit cropoab11 naccnsablii AeHe»tahlii K8onTa.11 BhlSblBaeT pac • 
IOAbl. ea Oll.'laTY ero, a c Apyroi1-aKTBBeblA RRDBTa.Jl JKei1eseoA tl;Oporn­
ee BHjl.IJ,CCTBO-OSHROJBBl\SCh B.le'iCT sa co6oro paCJ:OAbl ea ero BOS06H0-
1ueaoe. tho xacaeTCH a.rnaun11 aa JKCn.touau;ooettble pacxot1,hl, TO, R&K 
y»te csaaauo, 66.umntt paaMep aKTDBHoro R&DIHMR uosso.:rJ1eT opolleeRTh 
60 . .ee cosepmeDHblC npue.Hbl SKCII.il:OaTau;uB 0 Te» YA8Ul68'1RTh CTODMOCTh 
ncpeuos1m (uanpovep, 60.u.moil sec pe.ucos t1;e.1aeT soa111o»tHIUf sset1,ettne 
60.lbmnx CKO[>OCTei1 ll llOII{Bbll'. napososos, a DOC.le,.1.HD6 IIOSBO.'lfllOT 
BBO,!l,UTb 6o.1Jee TSOKe.m:e noest1;a II T. n.). O.«,aaKO, He.'lhSJI yuyCKaTb 83 

80,'1,&, 'ITO 60.lblll&il 86.lll'IDH& &KTDBHOrO K8.DIITR.'la, naaqe POROpa, 60.Jlh­
maa uacca m1yrn.ecr11a1 B.'IC'leT sa co6oro e 60.n.urne pacJOAhl ea reKym,ott 
n K&llBTRllhHbili peMOBT AOporn. 

06par1rnca cna'IU& K naccusHo111y KaneTMy,-reu .11;eeem1:1ni.u cpe.11;­
CTB&M, KOTOp1i1e opnlOAut'CR sarpa<inBaTb na ocym;eCTBJl6HU0 iK0ll.-,ll;Op. 
upei:i;apeJ1THJ1. 

06CTOSITC.'IbCTB8, ROtOpble oope.ll;C.'IHIOT se.rn1rnuy .n,ee0J1teoro K&DD ­
T&ol<l. ate.!leauoi'i .n;oporn, uorp 01>.J.Tb cue.n,e1:1bl K c.n:e,11;ymm,e111 tpeM rpyo­
oau: I ) T0Xli0'10CKIJe 88,!l,&BDSI HR OOCTpOilKy AOporn, 2) saTPYAB0HBH 
B 8RBBCUl10CTB OT TOnorpalfmu MeCTBOCTn n 3) yCJJOBBS peunsa~uo 
1tannra1a. llepsr.i.e .n;se rpyuabl oope,11;e.ur10T crpOBTe.niuyio cro1n10CTb 
AOpore , a DOC.~CABHH sceu;e.rn CBH33.Ba c DOPHAKOll 4inHaHCDposaens 
n pe.11;opnsTUB npn ero opratt11saIJ;nn. 

3Ha'lJeune TexsnqecKnx aaaaunii na nocTpollKy n,oporn 
" yc.IJOBni'I MeCTBOCTO. 

TeIHJJ'leCn:JJe yC.'IOBlUI HR DOCTpOi:'l:Ky AOJ:lRHbl 6bl1'b COfHCOB&Hbl 
npem,!l,e scero c runoM ,lloporn n c npeACTOJUIJ;ett pa6oroit. B eamett 
op&KTDKC upne.11ro ;1,e.~euoe ,a;Opor no BI r11uy ea ,.'],Be Kareropen: AOporu 
o6m;ero SHR'ICRna n AQporn Mecreoro aua.qeeea. B cocras DOCJ1et1,eeit 
rpyIIIIhl BXOAllT n o.'J,'heSA,Hble nyrn. B rep.MaBCKOit npRKTHKe n;oporu t1;e­
.11srca HR Tpu KRTeropon: r.TRRBble JJuene, BTOpocreneeeble .'IBHBB n 11ecr­
eble ,a,oporn. 1 3ro Jt.e.rn1me oc1:1oshlaaerca ea po.m n;oporn a paiioue; 
ec.rn JK6 110.!l,10,lBTb K sonpocy c TO\IK0: speHUB TeIBB'leCROrO o6opyAO­
sauna, TO rpyoouposna ;i;opor t1;0.uKea 6wr1o 60.'Iee n;era"11oea. B eacTo­
illD,60 spc~rn a CCCP ycraeos.'teebl ipa wnpo&oKo.~eiieblI .a.opor 4 oceo11-
Hbll'. Bareropen: Marncrpa.rn ycu,1eeeoro nrna, e op111&.~1oeoro Tuna, 06J10r­
qeeeoro TOUR u IlOA'hes,a;eble nyrn. B oceosy ..l{e.~een11 nO.'IOlltCH!I. BhlDOJl­
useiiRa ea t1,opore pa6ora a TOHHO·KD.'IOMerpai: s rpyaoso» uanpRs.rnene. 

B o6ru,e.u C.'IJ'iRe, tieM 60.rne seJtnKo KOYHepqeCJtoe aa;i;aune AH 
AOpore- 1rnc.'IO uepesoanMblI rpysos e uaccam.npos-TeM crpoJKe MOrp 
e ,!l,0.1a.Hh1 61.1.TL Te1unt1ecKoe yc.rnsmr. CpellD noMe;J;uex aa nepaow 

• CM., Hanp., 3. 3aKc.-.3KOJl0)!111'3 :.i.:Clle3110it0pol1010f0 Ypa11cnop111". e. II, CTp. 16. 
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aiecTe AO.'latel:f 6hln 11oc1·as.1eH npc:i.e.,bl:lhl it yn.10a, npeMemieaihli1 ua 
AOpore; OH oupeti,e.rneT yc.ioaes rnru 11 eec noes,l,OB, a paCIOAbl SKCD.lO­
aTau;uu e o6m,eY c.1yqae TeM MeHbtne, 'le.&1 rnm.e.1ee noesAa. O~HllKO, 
yxeebmeeoc ys.1oea eens6eJJrno otpam:aeTca ea KO.rn'lecrse pa6or: seM.1ll­
HhlI-B 110.,0TBe AOporn 11 K8MCHHhlX-8 ucx.ycCTHeHHblJ: coopyJKeHBHI , 
a DOTOUY ll paa11 epbl R811DT8.:13 npu no.1orni: yK.10DaI OK&ShlBRIOTCff 60,1ee 
sea'lnTe.nabnm. Cepbe<rnoe seaqeane eapaeee c ymrottavn n111 e10T Tnnu 
noJJ;eumnoro cocrasa-n napoeosos e earouoe (roeap1:1b11). 'fun napo­
eosa onpeAMHCT npu A3BHOlI ys.10He sec noeua. llro RacaerCR TllD& 
saroua, TO OT 11 ero saeeceT npou;e1:tr 6ecno.1eseoro 11epTBoro seca, 
nepeJJ;euraeMoro enecre c rpysou, n A.rnaa noesp,a, rpe6yIOm,as 60.u.mett 
e.1u ueui.wen JJ;.rnu1>1 panes.J;Hhlx nyTen; OJ;easo, 60.,ee rsm:e.11>1e uapo­
BOShl BblrO;J.Hbl TO.ti.no npn 3f:IM1ITe.ueoM p;ena>eenn. )J,a.n.we cpe,!!,e rex­
ueqecsn:r yc.'lOeell MeAyro1· creneHi. Rpneuaebl .11ett11u n 11e.Je•rnHa pa,11.e­
ycoe sanpyr.,ettnl1; yMeHbIIIeHHell IlOC.'ICAl:lBJ: MOiK!fO BeCLlla SH£rqme.'ILBO 
CHOiHl.Tb RQ.1ll•JeCTBO SeM.:UIHbIX pa6oT Ha ,!],Opore, npu lleM Ha paCIO,!J,aJ: 
aiccn.'Ioarau.en 60 .. 1ee spyTLie patt,nycbt orpam.aIOTcn MIUO. Cyrn.ecTsea ttoe 
aeaqeene nMeeT Macc11euocn eepxeero crpoeuna nyrn-1·0.1rn.utta 6a.'I­
.11acra, •mc.rn rnntM, u eec pe.iibCOBi sreMn s.1eMe11ra11u onpe,!C.e.rnercx 
cxopocn. n eec noeSAOB. TnnLI npm1eeaei11u 11csyccweBHhlJ: coopyJKe­
tteH .!1;0.llKBbl OTB0'13Tb 06pan~a10m,eMycs ea ,!],Opore DOABlllRHOllY COCTaHY~ 

s,11.ecL oco6eneo Bamea M0111,1wcrL 11po .. 1el'HblJ: CTpoeenl1 " AonycKae11oe 
JJ,as.1euue oa 1:111x or DOARBlKBOro cocrasa. Ilyresoe pasemue ctaeu.nit 
nosuo.u1er a 60.'Ibmelt n.m Meei.wett cTeneHn pal\UOHa.rnsnpoeaTL 11a.eee­
poey10 pa6ory 11 ns6ereyTL ua npacebu .mweux -'B11m.eeuB; enpo'!ell 
ycneIIIHOCTL pa60Tbl crauu,uil S8BllCllT ee TO.lbKO OT KQ,tn"leCrea nyTeii , 
eo n OT paay11 1:1oc1'1f nx pacno.loatenns ea. cnuu.un. Haicoeer.t cym.e­
CTeeueo eam.tti.nt as.rnerca o6opy,!l,oBaene AOporn enaeurape», pe11oe1-
HhlMD cpcp;CTsaun n 111e1ann'feCKmrn npocnoco6.1ettm11111 , K&K ,a;.rn: rextrn· 
'!eCKUJ: ttat1,06ttocrei:i, TaK 11 .];.ta somiepqecKoii pa60Tbl ,!1,0porit. Hal.O 
op,eaKo, nueTb e en.J;y, no sarpaTbl ea 11exae11aau.nw 11 60.rne couepwett­
uoe o6opy.n.osaaee ORaSbleawrcH BhlrOAHhlllJI .ll!Wb npn ra11:0111 o6'Le!le 
pa60tbl AQpom, icorJJ;a see .n.oporne npncnoco6.1ee11n 6yAyt ncno.usosaehl' 
ere1iee11e Aocraroquott "acrn cyTOK; soo6m.e me ycMBBH B.bl rOAHOCTIT 
uei:aeuaau;uu saencar OT coorµomemrn cro1n1ocre o6opy1waauna n BhlCOThI 
3apa60TBon n.rn.11.1. tho icacaeTcs r pamAaHcn11x coopy.iRe1:1 ntf, TO nx 060-
.rne 11 o6rnupnocrb sam,!I,oro 11s eax aaBnCffr icaR or pas:uepos pa6orbl 
p;oporn, TRK 11 01' xapaKTepa MeCTHOCTH, no ROTOpon ,rnnus npOJ:OABT. 
Otcytcreue uace.1eeeblx nyunroe sacms.rneT o6ecne'fDTb xBaprnphl Jt;lIB 

ece.1 c.1yamrn.ux B a;e.,.~;i;op. mn.mx AOM&:r; s sace.1ettHblI palloRax nuorp;a 
011:asi.1eaercn BOJMOai.Hbl.\t orpaell'lllTb ux qnc.10. B orttorneenn rpam;i:a1:1 CK3J: 
SAflenn eooeim,e sosllom.eo nocTeneaeoe yee:rn'le1:tne ux 11:0.mqecna e 1>ocro.v 
pa6oTi.i: 1.oporn, n 11epeoea<1a.1LHNe sarpaTbl S.leci. Moryr 6b1Tb orpaaeqeu1:1. 

CrporOCTb TexHn'lecxnx yc.10enii .!J.0.1mea 6bltb TaKllll 06paso11 cor.'Ia ­
coaaea e npeJJ;crosm,en pa6otoit p;oporo. KaK yarn 6hl.rn cKasaeo1 J1,e.l1crsy10-
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m,a11 s CCCP K.~accmfnn;an;na me.rnsuo;i;opO>KHhlX .rnHHil ycranas.rnsael' 
4 OCROBBblX paspRJU\ .munn DMeneo B S&BllCBMOCTH OT BMII'lllHhl rpysoo6o· 
poTa. TaKn11 o6paao», s HaCToam,ee epeirn upu BL16ope Tu oa 06opyAoeae11a 
AOporH pyKOBO.J.Bm,ee sna\le11ne npno6pe.:m, coeepwenao cnpase.a,.::meo, pas­
uephl ,a.enmeann: na p,opore. B upoll1.1ble r OAhl npu noc1J>OilKC pycc1mx 
me.'JCSHWX ,a.opor 88 \18.Cl')'I() 6blBB..:lO, 'ITO ua .'IDHIHl.X, 6yAyw.as rycTOT!t. 
ABemeRnff Ha KOropbIX He BLJ31Jsa.1a co.11 ue1:1nJ:t, npe11ens.'11tCb Kpyrble 
JK.'IOBIM ll H0AOCTaTO\IRO CO•lB,il;ROe o6opy,a.oeauoe. Il09T0llY npn yc 11.1rne­
UJ0JICH ABHnieenu uens6eilrnO eosenxa.1 BOnpoc 06 n x ycOJ1e1nm. B ta­
KOH no.10meeeo n 'lactuocrn e uacroam;ee epeua Oltaawea10rcn y •1acrK11 
M ocxoa- UypcK, l\focKaa-Ilaee.1 eu;, MocKea-BpnucK n ,a.p. 

Ha.a;o eupoqe.u 1n1eTb n BllJl.f, 'ITO ynpom;ennwe ye.mens aocTpOl1K 11 
y.a;emen.uun 11.opory u 11.eM!rn ee 60.:ree ocymecTBmtoit, neo6.10.a;mwcn me 
cansarh reIBn'ICCRee yc.'IOenn na coopym:euue ,11,oporn c ee 6yAyrn,eii 
pa6oro.lt y nae AO ea'!Ma Hhrnemeero cro.1erna 6hl.'Hl. ne,a;ocraTOtmo 
ocos1:1aaa. Mcm,!l;y TeM YBHSlia xapaRrepa 06opyAOHa11mr, n reM CSMI:.rn 
pas11epoa K<lllHTa.rn, c npe,1tCTOHID.Cli neTelJCBJIUOCTblO ,'J;lmJReHI!ll mreeT 
nepaocrenee11oc sna\lerrne. C Haqa.11a ebleeurner o cro.:rermt Tpe6011aung 
B STOll OTHOrnemm C,!l.C.ta.rnCb 60.:ree OTqeT.'IDBblMB, If pacXOAl>l Ha 110-
crpoRKy ,!1,0pOr c r ycThar ABBiKeHDell uospac.w; naupm1ep, a 1910 r. ua 
uoc1poliKy Ceeepo-.l(oue1uwi:t me.r. ,!!;Op., paccqm·a11nyio c calloro uaqa.'la 
ua Rpynuble yro.1ui.i.e nepesosKu, 611.10 saTpa'leuo ua R1uo11erp (c opn· 
B0A0HDeM K OJJ.HBO\IHOii 1w.1ee) 11 4 TlilC. py6.; c ,ii,pyrofi cr opOH bl OCHOB­
HOD RannTa.11 Bo.uo.llyry;11>1mHCKoli me.'l. ;l;Op., 11lleEOw.ctt cpasunre.1Luo 
c.1a6oe ABB>KCHne, COCTRB..'IH.'l 118IDb 48 ThlC. py6. ua KlT.IOMerp. Aua,ms 
RUJJO.Merposon CTOBMOCTB uanmx crapblX ,llOpor c TO\IKll spCRIJSI a.mf!Hl:Ul 
H& uee O>KllJJ.8CllblX Ha aauuon }{Opore pa3Mepoe iJ,BB1KeHUSI OKR3blB8eTCSI 
aarpyJJ,HDTC.lbDblM, TRK 68K BolllllRDe ar or o o6cronre.1bCTBa. 1'PYAH0 OTAC· 
.'lBTb OT e.mHRJlfl yc.1osutt 11eCTDOCTH. Tell He Meuee MOJKHO CKR38Tb, \ITO 
AOBO.'lbBO ueBl>!CORHe lil1'10ll0Tp0Bble CTOBMOCTll uarnn J: crapwx il,Opor 8<t­
B8Cl1T r.'l&llllhlll o6pasou or r oro, 'ITO renniqec1rne yC.'IO IHHI Ow.m p;octa.­
roqeo 06.1er'leUHhlM1J. B csa:111 c srm.1 no :.iepe pocra rpyaoo6opora. Opo-
10,11,a.10ch yse,rnttoB&Tb o6opy,a.osanue ,11,opo r , u aro ni.1sb1Ra.10 1·or pocr 
OCBOBHOrO Kanm·a.rn. c BOSp&CTOM ,11,opor, 0 liOTO!)Ol.I roeopu.iOCb pa11ee. 

lJro Kacaerca crom1ocrn yanoxo.ieiiuhlx nO,!l.'LeSll,HblX uy-refi, ro yupo· 
lll,0Hll0 T0J:llll\ICCRD X yc.rn1mi1 CliaShlBaeTCH: Ha UI KIUOlleTpo1:10J:t Cl'OlJ MOCTH 
BeCbll!a pe3KO. Ilo OTtt0TD hlM p;am1mr C'fOBMOCTb ux Ha Km1011crp B cpeA­
eeu MOlKBO C'lllTaTb 10-15 Tbl C. py6. 6es pe.1hCOll n fl0;J;BD1KHOro . co­
CT8.B& D 20- 25 TbIC. py6. Bllecre c lIOC•lC;l;HlUIB, 

llpopOAHble yc.~OBBH MeCTHOCTe, no ROTOpott upOIOAUT ate.ile<maa 
p;opora, OT3hlRRIOTC1f na CTODMOCTH ,!1,0poru , a c.10,!l,OBare.1bHO n ea ae.rn­
qoae xannra.ira, B pasuoo6paanhlx oruorneuosx. IlpelR.!l;e acer o npa 88,!\a ll­
nou npCAe.1bUOll yR . .:JOHe pe.~ r,erflo» lleCTHOCTB onpep.e.rneTCfl }\O;llJ'leCTBO 
se11.1smu: pa6or ua RB.'IOMerp. Upo paBeunuott YCCTHOCrn noc.10,!l.nee 
COCT&M9CT 15.000-20.000-25.000 t>y6. M ua IiR.lO}JeTp, a B XO.lMH-
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CTOil u r opnCTOl1 UORhllllaeTCR B 11/i e 60.1ee pa.a. I KpOllC TOro, ca.ua 
CTOBMOCTb BClf.'IRKhl X pa6oT D3MCBJICTCH B 38BDCBMOCTO OT K8'1CCTBa rpy ata. 

B CBR8 ll c 3011.'lff l:lbUlll pa6om1m HaXOJ1,flTCJI D pa60Tbl DO ycrpolicrey 
BCKYCCTBCHHl:U coopylReenn {llOCTOB H tpy6): o pe 60.1&m11x naChlRB X 

D n rpece 11e 1uroil 3JCCTHOCTD KO.'IU11CCTBO llOCTOB, DX Bb!COT8 n npo.1etbl 

yee.rn1:1ueamrcR. Ycrpottcreo craeu;utt B xo2nmcron xecreocrn Ta101te sa­
tpy;1,us erc11, aro orpamaercH ua nx cron11ocrn. Cyw,ecTBeeeoe sea11eene 
,Jt.UI KD.'IOMB'r posoil CTOB11 0CTU m ieror D yC.lOBlUI 110.!YllCHDH BOJl,bl ,!f.JUI 

unranns napoeoSOBi orcyrcreee ncroitenRoe BOJ1.0CJ:rn6meees sacrauaer 
YJl.;HIHHTb Bo.i;o11anopewe .meon n1m rrp1u1esHrL 6o.rne C.'IOlKHhlB cnoco61.i: 
uo.'ty 'IBHDR BOJl.bl. TaK011 o6paso:u, yc.10B1rn llBCTHOCTD u.m 06.'ler'l.alOT n,m 
811.TPYABJllOT nOCTpOAKy ,!1,0pOrIJ. 3MaCTffO npupO,!!;BaJI o6craROBKa OTpa­
Jt<aeTCll He Hit cro1rnocTH ,11.opore1 a ea ee rex e11'IeCRUX iapaKrepncrn­
Kax; T8.K AOpOra1 npr1cnoco6 .. rnJ1Cb K :iiecrHOCTII1 nu,11.omrne11J1et rexnnqe­
c1rne yc.rnam1: 11 pauemrnoil MCCTHOCTB np1rne.aJ110TCJ1 60.'lee crporne 
YCJIOBllJ'I, ll TCll nponCXOl,HT flhlpaeeusaene CTOUMOCren AOpor B paSHI>!X 
MeCTHOCTfll. 

Bnnsrnne ua eenn•rn uy i.:an uTa.'la yc..'Ionn l1 qurnaucuponaunsr. 

lfopa;l,OK ocyu(ecTB.'l e1:1uH iKe.1.- .wp. npe,11.apoHTllH c <Imeancouo.O 
cropo1:1D1 ss.rnerc11 rperi.nM uo c11ery if>an opo111 1 OT KOToporo saancnr 
ae.m q1IHa Kaanra.'la .me.11esRoii AOpore. 

B npom.'IOll pyccKne .me.:re3Hhie ,'lOpOrB CTpon.rnci. un K&aeo11 u.11H 

'18CT8bl'HU opraun3a1(HJIMD-8.RU,llOBep 1::1bU1D 06w,ecTBRllD. IlpH nocrpoi1Ke 
me.'ICSHOit ,11.oporn 1:1e11ocpeACTBCBHLUI pac11opJ1atCHDell 11paBnTe.1bCTB& ,11.enem­
HblM ncro11enK011 A•lll CTponre.11i.cTsa l!oryr 61.1ri. n.m 610.u&ereuie cpep;cTBa 
11.m sai111bl. Pace11.nTL1R8Tb B rnupoKnJ pas11epax ea nepsbt l1 nCTO'IHDK 
11e scer:s.a. so3.uom110, 011,Ra1w1 e AQeoeuHoe speiiR Kas11a 11acro npn6erua 
K STO.\ly cpe,11;cTBy .11;.u1 DOCTpUi1Kll me.1eSHUII AOpor. Ilo pas,11,e.1y UK H&SblBae· 
11t.1x 11. pe3Bblllt:d1HhIJ pacxop;oe y eac 06u11uo eas 11a11aJUCL .11;oao.u. 110 sna­
'lnte.1uble accnrnoeanun na coopyltleune me.'ICSHI.Jx AOpor; ran, sa 19 10 r. 
6hl.'IO uas11a11CRO 62 M11.u. py6., sa 19 11 r.-95 :im.u. py6., sa 1912 r.-
110 1111rn.1. py6., n sa 19 I 3 r. 11 O llD.'l.'I. py6, ~ 

,ll;pyrm.I llCTOllOllKOM ,11;.rn: Ka.SeHHOrO CTponre.~bCTB& 6bl.lfll r ocy,11.apcTBen­
HLJ e 3aihtw. Hl'lo6w.en CfMllhl saAo.1maocrn Poccun1 Bblpaarnemencn K 1913 r. 
R 8,9 M.'lpA. py6., ua AO.HO iRe.lCSHWX p;opor npnIOJl.U.'IOCL 3,1 :if.'lp,11;. py6. 3 

I Ha YpMc: .111111111 ncpi.tb-EKatep1m6ypr-46.800 Ky6. ,If Ha KHllOMeTp, 6ep1uryw­
JiblCbBa-33.IOO Ky6 . .M; Ha KaeKue: 4epHOMOpCK3R lKeJI. JlOp.-38.900 Ky6 . .M, nepeeallbHall 
(npoeKT) 46.500 Ky6 . • If Ha KHllOMetp. 

' B ncpHOA 1 90~- 1909 r.r. 33llM08 6blll0 33 Kllll)qe110 Hll 2. 194 Mllllll. py6., a Ha BOllHy 
HJpaCX0A083 HO 2.550 MHll ll. py6. C...eAOll!TeJlbHO, H3 )l(eJIC3Hble .aoporu 3atp3<IH8311HCI> B .nor 
nep110.a 'fOllbKO 610JllKCT111o1c c pe.actsa. Bcero Ja 19().1 - 1913 r.r. no CMete qpeJa t.1q& llHt.1X 
p aClOAOB M. n. c. Ha noc1ponMy lKClle 3HblX Jlopor C:ibl.110 aCCHrHOBaHO 753 MHJl.11. py6 • 

• n t'ratHCTINCCKllll C)l(CrOAHllK COBCTa C b Cl.108 npoMhlW.lll'HHOCTH H T o p rOBll H" 38 
1914r.crp.4 18 . 
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IlpH nocrpoi1Ke JR.C!Ie3HIH il,Opor llaCTHblllD 06llJ,eCTBam1 ueo6J:OAUMb1li 
xaooru no .. 1y11a.11cs. nyTell si.rnycna saihta. B yc.rnenflx namett AOBOeH­
non 06craeoaR11 noqrn ace <1acrm,ie me,1.-p;op. salhlhl 6bl.m BhlnyllJ,eHb1 
&RU.DORepRbUID 06m.ecTBa1m ope eenocpeil,CTBeeaott DOMOU\D npaeDTe.u­

CTB&, AOTopoe npn s1:i1nycKe 6paJo ua ce6R o6asaTe.ucTBa ncnpaseott 
yo,rn.Thl 0/n°lo no sath1y. BO.'ILUJDHCTBO eaurnx safhtoe B&rnyCKSAOCb 
sa rpaeou,eH, u sarpaHllllflble 6ae1rnpu c11nra.m rap&HTDIO aaih1a npa­
enre.'lbCTBOM ueo6xoiJ,nMMM yc.loa11e11 ero pea.msau,1m. B .11arOiI,&ps aro11y 
earnu '18CTBb1e salh11 1,1 no cyiuecrey 6ui:,m e aeaqure.ueott cnueen rocy-
11;apcrect1RbUJu ' c TeM .'IUWb OT.'lll'IB0M OT Bb10jllJ,6HRbI.I OT Di\1080 rocy­

il,&pcrea, 'ITO oe11 ue exo,l,n.m a cocrae rocy.!l;apcrseaeoro iI,O.ua, u raKn.v 
06paso1ir He yee.rnqaaa.m O(lmunaneofi aa,J;o.1m:1:1ocT11 rocyJ],apcrea, BTo­
phlM OT.m\fne11, aam:ublM B r.11asax .Kpe.:1,eropos Poccnn, 6w!IO TO, •tTO 
'l&Cnme saih11>1 6bl11ll saihmirn: u e .11 es hI Mn, DOJl..'lemam,mm pacxOAOBaHnlQ 
no onpeAe.rneeoMy easBa11emno-Ha msecrnyro JKe.neseyro AOpory; no&roMy 
Kpe1J,nropb1 MOrm1 6hltb ysepeHehl.un, uo Bhl.J.airnwe ,n;eHbru Oy!l..yT nspac­
XOJlOBanw na nponseol,nTe.1bRble ea1J,06eocrn. 06ur.aa cprna pea.;:i11aysMoro 
•iacTHofi me.11es 1:1oit 1J,oporoi1saih1aAc.m.11acb06bl1rno ua,11,ee 1.!acru- 06.mraunu 
II 8KIJ;HD. Ilep1me llB11n.'IIICb TBepl,ODpoueeTIIbI"II 06RBaTe.'lbCTBa.lm .n;oporn­
ce Jl,O.UOM,-a .8T0pl:ile np1rnocn.m ,llepmatC.lflll BX ,1;H.8B,!l,CH!I, B 88BIICUllO­
CTH OT )'CIIelJIROCTH pa6oTbl ll,OpOrB. rapaBTllH Oil!l8Tbl DpOIJ;eR1"0B 8 6on­
llillHCTBO c.:rrrnca, oco6ceeo s noc,1e;i;uee nepcl aolhrnil spella, 1J,asa.uc& 
upasn'l'e.'lbCTDOM TO.'lbKO no 06.mraunoeeo11y narmra.11y p,opor; OP,H&KO oe 
COCTaB.'IJIJI o6wrno 8/9 or scero Ranura.1a n noroMy 6o.n rnaa f\O.~JI 
OTBeTCTOOHBOCTU TIO npe,ii;npnHTDIO OKaSbloa.1aCb nepeHecee1:1oit ea 11.'IC'lll 
rocy,!l;apcTBa.. CTeueub r1acrm1 rocy,11.apcTBa s me.1.-11:op. CTpOnTe.ucT.Be 
Momer 6b1Tb oxapaKTepmionaHa 'Ie.M, 1.!TO ns ocex saTpar K 191 4 r. sa 
JKM08Rl>IC AOPOfll B 7,G M.lp.1.. py6. 6bl.rn no.1yqeeo c fi0.M01Jl,bl0 KR8Hbl­
B TOl1 11.111 unon <)}opMe,-OK0.10 7 H,lp,!l. py6. T.-e. 92()/G . 

Yc.10BeR n1>mycKa saih1a oupele.rn10TCH ero ewnyc1rnon u,enoit, 
Rb1 DJl&llllB8.CMb1H no saih1y npOIJ;CHTOM II cpOKOll norame1:1nJI, 06b111eo Bb1IIY­

CKH8R 1~eea n no rocy,!l,apcToeuumr n no \facTebrn saitMaH o&as1.i:eaerca 
eeJKe eapuu;aTe!lbHOit n s coorneTCTeun c nett 11asea•1aeTCH oe.m1J:1111a npo­
uc1:1Ta. Ec110 ornecTn ee.r1u<rnny smuaqa.aaeMLIX npon.c11TOB It BhlnycK11oit 
ll,BHC u yqeCTh noraweuue aaii11a no mlpuu;aTC.'ILHO.tl: ueee, TO no.~y11ee­

Hblfi ;leficTnnTe .1Lewtt npou;c11T u nTepeca 6p,er xaJ>aKrepnso­
B8Tb Bb1r0,11.HOCTb salh1a. l Ilo HC'IHC.'ICHIJHM npo4J. l\fory.urna Cpe.'l;HHB 
Bblpy-11xa no namn111 r ocy:i;apcraeenuM safiMaM cocraeeM 91,9% OT 
eapeu;aTe.il&HOfi ex u;eBblj 'ITO JKe &acaetcn ,JJ.elkTBHTMbeoro npou;eeTa 
ne1epeca, TO sa eropyro no.11osney upow,1oro cro.'leTeJI OH e 06m.el1 ee ­
npepbls1:10 nonnma.1cR, 6y_:tyqu: pas.m111:1nrn A.'ISI saiilloo 06m,erocy,?1;apcraee­
mu n qacrmu. 3a ncpnOl ynpao.1eeuu paunqe1>rnn llBBHCTpaMn Ms.1:1e-

' Hanp. 4•,0 wetlo:I i!.:e.i.·.Jop. i.:0Hco.1;~;I11poaa11Hb1A 3ae)1, BblnyUltHHblll B 1880 r. Ha 
cywwy 225 w11n.1. py6. no ~yp(y i.) 11a s: roJ :!~!e.1 ;iencre11re11bH1>1A npoue11T 1111repeca 5,492. 



CTepcTBOM ~'Htta ucoe no .11.aHHbUI opo<fl. Mnry.rnHa AeftcTBllTMbublft opo­

ueuT mnepeca coc1a.s.rn.11: 

n E P 11 0 .ll. 4acTHblM Ko1tco11. OCiwe· l
-~~o .•.. lail 1o1 a1o1 

"""· I ~, .... ,,. 1 ""'·"P· 

Mirn. PcR1cptta (62-78) . 6,97 5,i7 5,-18 

6yttrc (81-86) 5,63 5,8 1 4,8 1 

Buwttcrpa.n.cworo (87-92) . 4,63 1,61 4,22 

8HT1C (93-902). 4,25 3,98 

Ta1nrn o6pnBOll, npn Bb1DYCK0 saihlOB OK8BLIBa0TCH DOJ:l86earnoli 
ueKOTOpaH IIOTepn,-B npow.10M, KaK cxasaeo, OKMO 10°/o OT HOll.llllaJlh-
11ott 11e,1n•mubl 1mm11a.rn,-KoTopaH n yoe.'Ia•meaeT cym1y .me.11.-AOJl. 
imanra.JJa, ne06XO,l,llllOrO A•lH IIOCTpoihrn AOpOrlI. Ilp11 IIOCTp-Oihrn AOpOr 
R&SHOIO sa C'!CT 6!0.!!;iK0Tllhl X cpeJt,CTB T<lROll 110T0J)B He 6"181\eT. 

B cospe.ueuaw x ~·cJoen11x CCCP noc.1e nau;notta.maannn me.11eaebli: 
;:i;opor OCHOBHblll cnoco6oll DOCTpoihm p,opor 11s.urn1·ca UOCTpORKa K8.SHOIO. 
IloCJle yRperue1mH uarnero lfi11Haucosor o uo.'lOmeuBa, cc.rn naM y;:i;aCTca 
Bblil,0.-lBTb BS 6ro,I.1KeTa cym11>1 ua IIOCTpoiiKy iK0.lC31:U>IJ: ;Wpor , OTO 6yti;eT 
OAHIUI BS caoco6oe ocyw,CCTB.'ICHllH COU,IHl.! IJCTll•teCKOfO Ht\KOD.'10 Hlll1. IIo­
CTpolh;a ,!l,Opor sa C'!eT saihioe 1a&lKe iJ;0.1zua y uac nMOTD irncro, 00-
cso.~1.Ky 6IO,!J.lli0THhle cpe;J.ctoa onalK~'TCH Jt..rn aporpauMbl crpouTe.t bCT.Ba 
ne,!!.OCTaTO'!Rhlllll. 1 TpeTbDM llCTO'IHHKOM me.1.-;:i;op. ctpOOTC.1&CTBa llOr yT 
HBBTbCR KannTa.'lbI KOBU6CCHOHepoe, ec.m npaBUT0.!bCTBO eaniJ;eT BOSUO&~ 

Hblll npne.'IC'lh u x & nocTpOilKe JKe.1es1:11.wx ,1,0por . 
Tasn.u o6pasoM, B sae11cnlfOCTH OT Tex u1111ecxax aa,11,auei:t, TOnorpa<flnn 

pattona II yc.11oeni:t pea .. rnsau,nn onpe,11,e.;i11eTCll ae.m•rnaa 1tanBTa.ia, nol'pe6· 
HOro ,!l,.'ln ocym.ecre.10111rn me.1esuoil ;i;oporn. Ilo uepe paseuTDfl npeii;npnHTBfl 
eoamnmer ueo6IOADMOCTh e ero pacnrnpemrn H B cerra1r c arm1-sa;i;aqa 

nswcKaTb ;:i;ono.>11mre.11&nwe cpe,Z1;ctaa. Pocl' xaanm.ia npe;lnpm1m11 o6Til'IBO 
ll,!l;eT sa C'ICl' ll.'IO;KCUIIR: n nero HOBblJ: cpe,!!;CTB-COOTBCTCTBCHllO 118 6JOA­
jli6T& u.m or pca.'11Isau.1m sath1oe. l\'[e.'IKne pa6orw no y.'ly'!rneau10 ,11,oporn 
u no pacwnpeumO ee orAe,1hHblX yc1polkTa n TOll c.1y11ae, ec.m a TC'le ~ 
nee r o.:i;a OHO no npCBI.Illlt\IOT 1-2°/o 01' 9KCII..IOa'rau,nOHHl>IJ: paCIOAOB, 
sauOCHTCll B axcn.10at au,uoeuy10 CllCTY ( no IX OTii;C,1y). HesaenCIUIO or 
&Toro na cooraercreymm,yro cyH.uy .11;0.1JKea yRe,lU'!naaTDCJI u ae.m'IHHa 
OCBOBHOrO trn nnTll .. ~a apc,11,opm:ITIHI. 

• B 192S r. aocrponKa Ha'laTblx paHec 11opor npOH3BOJ1.11.,ac1> 3a C'let 1n.myweHHOro 
HK¢> 3alb1a X0311 ACTBCHllOro BOCCT3HOBnCHHR. 
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Ec.1rn npeJ1,npm1Tne 11ocTpoeeo ua aaeMundt KarIBTa.I, TO R yMoseex 
KanBT8JIUCTHqecKOr 9 %03aitcTB&, o6hl'IHOJ OAl::lllll 83 yCJ1000n UO.'lf'leBBH 

sai11t1a 6hl!IO Tpe6oaanne nor&meeon saiiYa qepes onpe.a;c.1eae1i:ilt cpoK, 
6onme10 \18CThlO qepes 81 r. 3ro Tpe6osaeue aacTaB.'UIJIO npeJ1,en;t;eTh 
emeroJJ;HflO cy11.u y mmrelfrnA JJ.•TH noraweeos Kamua.1a. TaK K8K oorame­
s11e npOBSBOJl,O.'lOCh DO c.lOJRHbUI opou,eerall n B cpOK AOBO.'l bHO opOAOJl­

m.llT0..lbl:lhlii, TO noramae11aH emero.11;eo J1,o.111 Kaneta.1a 61>1.'fa o6hl'fBO 
HCB6.'111Ka-0,25-0,30°/o . 0 AH8KO, B coepeMeenoit o6CT&HOB l\0 HCACHDJI 
xoasitcTB& e COOP caMt.dt eoopoc o Reo6101m1ocrn noraweans Kanu­
ttL1&, eeaaeecmm OT ae.m11eu1>1 norameKeH, se.rnercfl A&.1CKO ae 6eccnop­
'HbUf. Ilpe yc.110Rnn upaee.'lbeoro npoeejl,eHmt peHoear.tnoaeblX OT'lDC.teuuR, 
mi:ym,ecTHO, Ka-K 06 STOH 6y,a;eT CKaBatto 1J,a.rne, 6yil.0r nocrommo u o.11;­
ACpllrnBaTbCK B ncnpaBHOM COCTOHHIJII. Ilono.11y B MOMelIT yc.lOMeHHOrO 
noraweumt eaRMa 0Kame1·cs 1 1110 npe.Z1;rrpmnne n soo.rne ocso60AII.'10Cb 
OT .'lell\.8lll,ero na DCM Jmnnra.'l.bHOrO ,a;o.ua rr HRX0,!1,DTCll H COCTOSIHDU 
6eccuopuol1 roll,HOCTB R Jl.Mbnettwett pa601e. T aKoe no.11omeHue 6yAeT 
,!I,OCTUTHYTO n yTeH ABOi'hwro 06.10meHUJI cospelleHHIIROB sa Il0Jlb30B8HB0 
m.e.11eauon .!1,0poron-n na Boccnuos .. rnRne m1ym,ecTBa n ua noramemie 
naccmittoro KannTa.m. EcTecTReeao7' 'ITO rn.Kotl nop1:1 .11;0K llQ.'lJKeu noshlCBTb 
CTOHMOCTb r paucooprmu yc.1yr A.UT cospeMemrnnos pQAn Bhl rO;i; noc.rn­
AYIOlll,UX noito.1ee11n. Bonpoc o npose:i.eaeu norameunn rex Kanora.~oo, 
n0Top1.1e 6y,a;yt antpallnBatbCH na 6yti,ym,ne n;e,;i. J{oporn CCCP, HB.rnetca 
sonpocoai: 110 JKe.1.-;i;op. SKOUOllIIRB, a 4ll]l{8HCOBOll no.rnTIJKU, HO nOCKO.UKf 
TO u,m n eoe pcmemie ero MOJKeT orpasIIncs ua CTOBMOCTn nepeROSRR, 
OR tte 6espas .. rn•re11 n A.'IR uac. Ec.im a 6y,1ym,eM aaK.>I IO'iaC»hie sallMbl 
npn,i1,0TCH noramaTb, ·ro npn cnCTeMe rocy.!I,apcreenmn JKe.1 . • wpor n npn 
cucre»arn•iecKOfi n npaan.'lbUO nponsso,i:n11oli peeosau,nu 11»ym.eCTea­
norarne11ne JRM.-.11;op. xa.n1:1ra.10s ee ,lo.rn:so oruocorbCH ea ctonMOCTb 
nepeBOSRn. Heo6xo.!I,n11D1e A•lll aroro noraruettns aeHemuhie cpeJI,crsa npa­
ae~ b uo 6hl.'IO 6h! npoeo,a;oTh sa c11er r ocyt1,apcraeueoro 61op;m:era 6eaoruo· 
cnre.'lbBO K pa6ore m.e.~. ,11,opor, mJea B RIIAY, \I.TO 8TO CCTb ocym;eCTB.'I0BDC 
·e11.en Haxorrneens, B pm1y.ur are KOroporo a 6yAyJJJ;el1 e pacnopalKeHne 
rocp,apcraa nepettft,eT 11,eu 11oe suo.11He ocnpasuoe m1yu:i.ecrno. 

OrrnaTa :.1:.c.11eauo;a;opo)KHOro Ka11uTa.TJa. 

D HHOM no,1omeeno no cpaaueamo c norameeneM p;eee.m.1:1oro Ka­
nnrua OK8Sb!R&0TCR c TOllRH 3pCHIIll me.L·,11.0p. 8KOHO~HRU BODpOC 06 
o n .11 a T e sarpaqeuHoro ua me .. 1. Aopory Eaonra.'la. B p;osoeenoe spellR 
muara me.'J.wAOp. sattxoa no yc.1os.10uuo11: y npou.eery nponsaOAH.llft.Cb na 
AOIOJ.OB JKCD.'IO&Ta11,on 1 RRK Hena6eiKuaH n sapaHee npeJJ;ae,11,e11eas one­
pau,ns. Hblee .!I,.1s ceru aarunx JKe.:r:. ,11,opor, noc.1e eau,n0Ha .. 10sa11,on, 
sonpoc 0 ueo6IOlBMOCTD OD.'Iathl JKe.'1.-,llOp. K8DDT8.'la orna.'1; 0.!I,H&KO 
asa1a1ee ar or o ea HKilC aouaraercR 06saare.1hcrao Bbl.l,e.'IRTb os caou x 
Jr,010.!I,OB ee TO:U.KO cylUlbl Ra co;i;eparn ene 6e3,l,OXO.!I,Hbll BBJJ.OB tpaec-

23 



14 

nopTa (Bop;o11yTB, MeCTBble nyTn coo6m;eem1), 110 n BHOCDTb ll0KOTOpyro 
cyian1y ua 06m,e610p;llteTHhle BfJKAhl rocyAapcrea. 1 He exop;a s o6cyJKAenm>, 
,J,0.'IJKefl .10 6wTb yCTaHOBol0H llol&Te:IR B 00.:lbSj roCyA&pCTB& sa npeJ,o­
CTaB.10DHbl A TpaecaopTy K&DllTa.'1,-STO BOnpoc cfmeaecoson D0.:18TBKB,­

eeo6xo,lf,DHO nop;11epK1:1pi., 11ro 6es yt.teta oo.'faThl Kannra,1a upase.'lbHOe 
HC'WC.!0l:IB0 CTOUMOCTH m.e.'1.-p;op. nepeB03Kll OK8Sb1B&0TCS coeepmeBRO 

eeeOSMOJK.HbUf. Ta asnmrnu npo1·eeouo11omeoctb axco.rnaTau,11ouuhlx pac­
XOAOB B ll&llllf8.118 , KOTOPM DOSBOorneT yMem.w&Tb OAHU sa C'leT yee.rn­

'1080.S. eroporo, 11om.eT 6b1Tb oto6pameua e CTOlfllOCTB n cpeeoaxu to.uxo 
B TOll c.11y1.1ae, eC.'IH 6yp;yt YllDTblB&TbCH paCIO,!\bI DO 011 .l&Te K8.lll1Tao18.. 

qro xacaerca ee.mqneu npou;eera, to eeu.J.y seonpep;e.11eunocTn B co­
BpeMeHeoit o6cTaHOBKe B CCCP Be.rn1.1nHhl y11eTHOro npoueeu, Heo6xo­
,11;naio OCTRBOBBTbCB Ha JUl'KOii -He6yJt,b ~1 C.rnBBOi1 Be.m•rnae. CoJ03Hhli1 
rocn.rnK npnRnMaeT A-'111 Ka.ilbKy.'lHU,BOBHblX paC'ICTOB no nepcneKTJJBBblM 

IIMHflM 6%; BTOT npoueeT MOJKHO npm.teHf!Tb ll p,.UI JK0.'l.-p;op. pac<1eTOB. 

)Kene3H0Jl,Opomeoe lDIYlll.eCTUO, HaK aKTHBUbJJ't 
xannTa.TJ noporn. 

CocTaB 11Myrn,eCTBa ;Ken. aoporn. 

).J;enem.uble cpeACTBa, easeaqeHeble ;i;.111 ocym;ecTB.1emrn m.M. AOpor1r, 
npeepam,tuoTcn e npou,ecce nocTpon1m B JRe.:1.-;1.0p. coopym.eBnn n m.1y­
m;ecTBo. Ec.111 ns ecen C)'M llhl eapnu;aTe.ilbHOro AaneTMa-npu nocrpothte 
aa c11eT san.ua-ncK.lKl<111Tb nOTepn no pea.rnsau;nn, TO Be.nttmua pea.'IB­
soeauuoro l\8UllT8.ia lI onpe;i;C.lllT cy11ubl, H&BH&'lCHHYIO ua DOCTp011Ky 
.me.1. AQporn. 0AR8.RO, B COCTllB :noii cy111:uy aonAYT HC TO.UKO eenocpet1,­
CTB0HHb10 11uepmK11 Ha m1ym;ecrno, eo 11 pasuoo6pasR1:i1e 11aK.11all,HblC 
pacx0,1\tw, ueus6emnue a npou,ecce nocrpoilxn. Rpoiie sapa60THOl1 rrnaTIJ 
(BO acex 1mt1;ax) H M&Tepua.1tOB (BK.UOQ8K nepeBOSKY DX K isecry pa6or) 
rrpDIOtJ;IITCSJ Oll,l&TDTb y6blTRH, uoeeceeeble DO.'lb30RaTe.'IHMU seMC.'lbHblX 
yi.18.CTKOB BCJIC,ll,CTBHe npoae.11;eunn ;i;oporn, aareM pacxOAIJ ua nshlCKaR11a 
R cocran.-1e11ue npoeKra, a paBeo n pac10,D;w tta co,11,epmaHne aAUHHD· 
crpaunn no pa6ora;u. IJpn nocrpoil&e sa C'ICT safh1a npnxo;i.nrca npe,~­

BD,ll,CTb orni:ary npou;earoB ea xannTa.-1 sa ape;o.rn nocrpoexu, a npn KOH­
u,eecnoeeoM cnocoCie ocym;ecrn.'lett11a npep,npearnH ,11.06aa.irnK1TCH em;e pac­
XOAhl no ea.wra:u a no.'l&sy rocy;i,apcraa. Bee nepeqnc.iJ.CHDble rpyorn>1 
pac:<OAOB, ecnt npnBHTb DX a aopaia.'lbHblX paaarnpa:r, HB.UllOTCH HCOT'b­
e•rnCMOtt ttaCTblO 'lllCTO CTPOllfC.'lbHblX saTpaT II XOT1I OHR no OKORl.fattnn 

' Taic, Hanp., 61>1110 no nepaoHaqaJlbHOMY npoexty 6K>WKeT3 ua 1925/26 r. npa8!1a , 
B CBll31t c lltHtlKJ!blMll 33TPYAHCHHllloCH, l!CHb1Tb1B3eJ.lblWH iK"1 • .11oporaw11, BTOpaA cywi.ca " ~ 
61>111a nepe.ii:aua HK<I>, uo no cyw.ecTBy nonblTKa t11uuaucoaoro Bt.clOMCTU oCiflO}l(HTb )l(U. 
AOpont llOCT8TOl{H0 :i:apaxup11a. 
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llOCTpottRn He Bblpa.maJOTCfl eem,ecTBeeeo B BDAC K8KIU-TO l}.'J0MeHTOB 
11uym,ecr ea, - RI eeo6X0,!1.Bll0 pacnpeJt.e.UITb MC*tlY BCeAm COCTaBHbllalll 
'l&CTIUIH tlOporn, COOTB0TCTBCBHO JB0.1D1JBB8H CTOBMOCTb KBlRiJ;Oro BS co­
opym.eentt e.m ope;J,Metoe neeeutapa. 

'faxnM o6p&SOll , no OKOH11aenn nocrpoilxn u pe,!J,npm1rne 6JA0T pac­
no.'larato m1y10,ecreoM, cronMocro &oroporo swpaH'i&etc.11 cyArnolt nspac­
XOJ1.0B&Hn1>1x na ero cosJJ;&eue ,!J,eeearn1u cpeACl'B. B npou;ecce pa6ot1>1 
npeAnpnarna m1ymecrao Ko.1m1ecreeeeo yee.uPmeaerca, a naccesHbltt 
K&DBTa.:J AOPOrB COOTB0TCTBCHBO pacrer, H STllll xapaxTepesyeTCfl aoapa­
CTBBHB CTOIUIOCTD upe.11:np1UJTHll. c ,!1.pyroil CTOpOHbl euym,eCTBO 00,!1.Bep· 
r aercs CCTCCTBBHHOM Y eseocy n, HCCMOTps HB TeRym,ntt n KBOHT8JlbHJ,1tt 
pCMOHr , crapeeT n o6esu;eHBB&eTCll. Iloarouy, no HCT0'10HBU eeCKO.~bRDX 

.'let pa6on.i: JJ;Oporu CTOIIMOCTb HB.'IH'lHOro m1ym,eCTB& nepecTaeT COOTBeT· 
CTBOBBTb ae.rnt.10He naccnaeoro RBDIITM&, sarpat.1eHHOro ua. coopyme1me 
n.oporn n ua nono.11 eenne ee nuseeTapeM s noc.1JeAy10m.ne ro,,bl. Ec.m 
Ba.rt,8.1'bCH Ll,B,lblO, 'lTOCil>l 68.IJaHCOBB.H CTOHMOCTb 1rnym,eCTBa 0TBC113.Jl8. .11,en­
CTBllTC.,bUOMY ero COCTOHHillO, HB06X0.!1,BMO em:erO,!l; HO J'IDTblB8.1'b B0.llD'IBHY 
BSHOCa H&.-lll 'IHOrO 0Clo1>YAOB8HIIB. 

q1·o xacaercn ca.Moro cocrasa JRe.,.- Aop. nMym,ecna, TO ero npem,!],e 
ecero uo:arno paap;e .. 111To Ha ,11,ee rpynnhl: oceossoe nMyw,ecrso u uaTe~ 

pua.'lbeble saua.cr,i. Ilepaoe oreet.1ael' nomnmo oc1:1oseoro Kannra.rn, 
a BTOpoe - o6opOTHOr o. U O;!i OCHOBI!blll DlllYIJ\eCTBOM 8 8.,11;0 pasyMCTb co­
opymeuon, 00,l,ROlKBOtt COCTRB [( mrnemapo ,!],Oporn, HaIO,!],HW,H0CH B pa-
60Te n ope,1,nasea•1eenhle JJ..rn Jl.'IIITe.uBoro 110 .. 1oaoeaunJJ; B npOTDBOno­
.'10.iKHOCTb 9TOYY K MaTepna.nHblM sanaca.u OTHOC DTCH c 0,!],HOtt cropOHbl 
ewylll,CCTBO ,!1.0pore, 0,!],RHOltpBTBO norpe6.'IH0ll00 B npouecce Bb1DO.IJH08 11H 
nepcnoso'lHOi:!: pa6oT1>1 (rou.m ao, C»BsKa n T. n.), a c p.pyr on 3a11acw 
06opy,11;osa.nnn, npc;1,H&SH&•10HHhl0 ,!],,TR sall0Hbl l10ryJJJ,er o llCIIO})TUTbCR 
ocnoseoro m.1ymecrna (eeNOTOpble M&UJl!Hbl, CT8.llKU, Me.'lltott UHCTPJMCHT, 
BHB08TBpb DOMCill,08Bli n T. u.). 3auacLI 06opyJ10BaHIIJI, si:o;1,nw,ne B 060-
pOTUI>l ti KBnOT8..1 ,!l;O))OrH OT.rn'18lOTCH OT coeepmeeHO 0,11,BOpO,,HblX c HO MO 
op0AM0TOB OCHOB BOrO BllJJJJ,BC'!Ba TeM, 'ITO OHII ee 118.XOARTCH R pa6ore, 
HB.'IHRCb BTOpbBI n Jl,&Wle TPCTbllld saaaCHLilI KOM U.1Jel\T0ll. 

Bee OCHO BU00 nuym,ecreo ;i.oporn COCTOllT HS Tpc.x r .. l&BHbll: rpynn­
coopymeentt, not1.somuoro cocra oa e DHBeHrapJI. 0J1;HaKO, Jl;.'IR perncenn: 
paS.'IB'IBblX eonpocoB, R8.caIOlll,Ol:Cil JKB•l.-AOp. X03111'iCTB&, ue06XOABMO 
mJeTb 60JICB .ll,0T8.'lbRYIO rpynnnpOBKY COCTaSHLIX 'IBCTeJ:l: m1y10,ecrsa. 
B A0B00BH00 npellR DOApo6eoit BOMCHK.'laTypHOif ODH CD m.e.1.-AQp. BMY· 
m;ecrea Mbl ue e11e.rn, II CBBAeBBS 0 CTODMOCTD OT,!1.0.IJbHbll: rpynn ero 
M.Oa\.RO 61>1 .. 10 notiepneyTh TO.IJMiO ns CTpOHT0.UBblX orqetos, HO n TO 
TO.llbRO no 0THOIII0Hlll0 K nMym;ecrsy, COllABBHOHY B nepu o.11, DOCTpolhtn. 
B HllCTORJJJ,ee speMH HK.UC Bblpa6oTaea eoueHR1TaTypa. me .. 1.-AQp. ma1y­
lD,ecrea, KOTOpaR .11.0.rnrna ox11arerb see BD.iJ.hl ero, ecrpeqarow,nec.a ua 
JKe..l. AOpor ax. ltaJK,!1.Bfl rpynna oxeaThlBa0T u11ym,ecrso, xapaKTepnaye11oe 
OABHRKOBbUJ CpOKOM c.11ym6hl, OJ!;HOpO,l,800 DO csoeuy easeaqeHDlO n no 
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l:IOSMOllt!IOCTll npntta,1:v1em:aw..ee 0;1.BOllY pacnopHABT0.1hHOllY 0TAeJlY (6wem. 
C.1ym6e) AOporn. 1 

O;:i.naKO cocrao.ie1rn&11 HKIIC H011eeK.'larypa HB.'UleTCll .'IBillh lf>opMort1 

HoropaH uoKa ue sano.rneea. Cse;i;eunn o cronMOcte OTAO;lbBbII rpynn 
tt e sa npom.1oe no sa BblHenrnee spells: Mhl ne n11ee». Pa6ora no ycTll.­
aoa.:10snK> croo110CT11 n.uy~ecTBa me.'I. AOpor npe,J,CTa!l.11urrcH n teopeTB-
1.1ecKn 11 npaKTll'ICCKII BCCbM8 C.lO}ltl:IOit 

Onpei:i;en:ettue cronYOCTO aceneauo;:t.opoHmoro npe11;np1u1TUil . 

B K&qecrRe nepeoro npn6.rnmee1IB. crom.1ocr1:> rrnyw,ecrsa me.it. AO­
porn, Kasa.'IOCb 6bl, llOlRHO rrpettHTb paBHOii se.ln'IOHC A0HC.iRHOfO OCHOB­

HOfO Kamna.11a JJ;Oporn, p1ett1:>mus noc.1e;urntt ea cylrny pacxo;J.Oo, ceH­
sattawx c pea.rnsau,nelt. 011,eaKo, ec.:m Aopora swcrpoeHa sa 1ieCKM1:>KO 
n;ecn:rn.~emA ,11,0 ttacronw.e1·0 speMea11 II oco6f\Huo, ec.rn n cocrane ee 
111a1ymecrsa nponsoru.rn uepOllCHI:J, a KpOlle TOrO llM YW.CCTBO IlSHOCD!JOCb,­
Be.rnltnUa OCUOB HOro nannTMa ue 6yAeT BblpaataTh CTOllllOCTh 1rnyI1.1,e· 
CTBCHnOtt MaCCi>I AOPOfli. ,11,.rn Toro, \IT06hl npall ll.'lhUO DOAOnTD K BOnpocy 
06 oue1rne llll)'Jll,CCTBa .a;opom, 11eo6xoa1rno npemAC acero OT.!1,!\'fb ce6e 
or11er o 1·ex 11,e.111x, pa,!l,n n.oropLII nponsao;i;nrca ou.em;a. 

HMO paa.'tntIRTh sa,!l,a\ly oa;enxe Jf\C.'I. ,!1,0por11, KaK npep;npnawn, OT 

5&11,a\lll BhUICHCHDB CTODllOCTII M&CCbl. DMyia;ecrsa }1~0.1 . .a;oporn. OueuKa 
ctonMOCTu ,ii;oporu1 Ran. npe!l,npuanm - sonpoc saqacr yio sosunKa10muii 
s crpauax c \lRCTHO-Kauura.rncTIIqectrnil cncrellott mc.1 .-,!1.op. xoa11l!:craa. 
B c.1y11aJ1x c:10a 11 na ABYI ;i,opor, n C.'1yqae npno6peteima o;.unll JR0.1.·.l.Op. 

o6ia;eCTBOM .lBHBU, flpnHa,'l,.lCiKaUI.eii .!Lpyrmi:y, B c.1~·qae HCCOCTOHTC.lbHOCTD 

JRC.1.-,lOp. o6uleCrsa, uan.oueJ.J, n c.1yqae Bhlnyua me.'!. AQporu s Kaaey,­
BOlHnKaer aonpoc o cron11ocrn ze.1. p;oporn a J.1,e,10111 co uceun ee upe-
011 yn~ecraa~m o npana1m, a 1>aBHO u 06asare .. 1I>crsa>rn. B 01·0)1 C!Iy11ae­
up11 OJ.J,CllJ\0 ;x,oporu, Fi.8K npe,,,npllflTDS-MOryr 6b1Tb npmJCllCRbl C.'IC',ll)' IO­

lll,Il0 cnoco6w. 
0TOB:\IOCTb AOporn MOJKeT 6b1Th rrpnBflT8 paa11olt BC.lll'llJHC Hapuu;a­

Te1lbllOrC. ocHoneoro Ranora.1a, qac.rnmerocn no 6Lrnancy ,11,0porn. Bror 
npae.u IIHOr1J.a npmrnHJJCTCH B C.-A.C.IIl. npu c.rnJJHI::lll me .. 1.-,ll,Op. o6w,eCTB, 
npu lJCM nonpaBKOil }\ tteMy flB.19.CTCR c11nmeH11e l.!C.lllllDHl.t OCHOBHOrO 
Rauura.'la 11a BCIO cyr.rny ero npe!l,na.p1ne.'lbHOro ,,pasaot1,ue11ua~ : nB ee.rn­
lJUlfhl Kannra,1a DCl\.'lIOtJaeTCH BCK iracca o6H3aT0.lbCTl:l, KOTOpLle 6hl.'l.ll 
pauee rIOlil DBa.11'.no Bb1DYW.0Rbl, HO ee DOKphlTbl }\CHCUKHbUllJ BSBOCal!O. 

2 

IloAo6ubltt cooco6 ou.enau, c nonpan&oil sa C\ICT 11aasop;eee nn Kaanr aJ1a 
u.111 6es 11ec, no cyn\ecrny supamaer TOJibKO cy11111y Aeeemublx cpeJl.CTB, 
e.1ome11n.blI R npe,wpnsree sa epeMH ero cym;ecreoaa1:111H. 

' Ho>ienKAatypa llM}'lUecTBa iKen: • .cr.opor nolilellleHa B ,.Tpy.ux 3KOHOMH'leCKoro 610po 
HKnC", Bbln. I, CTp. 58. 

I Y 966. 3KOHOlo!HKa JKC.1C3Hb1X ll.OpOr. nep. J1, H . 6epHauKoro M. 1921, crp. 26. 
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Ec,1u sosneaaer sonpoc o u,eeHOCTD npe.1,npH.11res1 uanp., A,111 ooKy­
nare.111, TO cy1trna s.11omeemu cpe;i;crs He npe;i;crau.urnT oco6oro lfH1'epeca. 
3;i;ecb MOJKHO npe1;u1rb .a,pyroi1 cnoeo6 ou,eHJm npeti;upnRTDSl-IIO p;oxo;i;y. 
Kauen.rnaepya qocruli .11;01o;r. noe.lClHilX .'leT es roro upou,eura, KOTO· 

pull SIBolJfCTCB 06hl':IBhUI B ii;a11uoe epeMH B ARBROtt crpaue, llhl DO.'lfll80H 

BC.'IB'IBBY eauura.~a, 9KBBB8.1CHTHYIO CTOB.llOCTH lKC.1. - JI.Op. ape;i;npuaru11 

uo p;oxo.a,y. B raKO», Hanp., nopRp;ne e AQpeeomou,noneoe spe1ur orrpet1,e­
.nuacb, cor.1acno ycrasaM ;i;opor1 Rhlnyrrnu: u.eea pycc&ux m:e,1. AQpor npu 
aepexo11;e llX llYTCY BblRyna }I Kasey. 0 61HHO es nOC-'10.),BIJX 7 MT, 
11pe1uuecTByt0m.nx m.1&y11y, 6pa.mch 5 Ha1160.1ee JJ.OXOAHblX .tel' n no.1y­
•1eeublli cpCAHllil ro;J;oBOtt ,WX0.11; K811UTa.'IH3DpOBa.'l.CH Ilil 5%. 

'l'pernll c11oco6 oueH1m m.e.:r. -Aop. npe,'l;opnBTuR-eBe,!l,eHnM.ll e upa&-

1'BKY T&Kme B C.-A. c. m.-OCHOBaH ea oope,lJ;e.11eHUH C1'01JMOCTB ua.'lll'l.llOro 
m.1yru;ecTBa .n;oporn B ll3li0I116HHO:M COCTO!IHJ!ll II 0,!l,BOBpeMeHBO c re.v 
oue1:1K1I ~"eeew;ecTBCHRblX u npemiym,ecrn o;opor u, xoropblc MOryT cos,11,aTb 
nn1 yec.'Hl'llJTh npn6r>1.1b 11pe.11;11pm1THH. TaimM, eanp., cnoco6oM 6wne 
oue11eubl ,!1,0poru s mTaTilx :Mn<1nraH n BncK01:1cnn C.-A. C. Ill. Ha.m'l­
ttoe m.1yw,eCTBO oueaonaeTC!I nyreM er o 110.11;po61:10fl: onucII c )''ISTOM 
mmoca HO 11aiK,!l,Oti rpyuuc coopymeunii. l!ro xacaeTcn 1:1.esc11iecrsee1mx 

11pem1ymccTB, TO a11cpuK<lHCKI18 TeopeTBKII pasy.atelOT llO,!I, UilM B llaCT­
llOCTU-BOSl!OiRllOCTb ,!1,0porn Il3B.1eKaTb ,'l;OX0.11; OT rpaH31lTHWX uepeBOCIOK, 
&OTOpble nens6en1.HO LtOii,!1,yT no Jl,3HROii ,?\Opore, BOBMOiKHOC!b llO:lYllllTb 
er.irOjlbI 01' paSBilTIHI 11pOM blW.leBHOCnI B paiione ,!1,0por.11, BOS.\10il\lf0(,"Tb 
noebl weuoa iqrn6h1.rn OT ysc.rn11emrn rycTOT1>1 ,!lBnatettnB 11 T. n. C11oco60l! 

oupe,!1,8.'10UOll ueeew;ccTBCHHblI n pem1yw.eCTB HB.1JIJeTCB }\QllllTa.'llJSllltll il 
1.flICTOl1 tip!Wbt.Al' (He AOIO,J;a) 3a UOKpblTDeM RCeX o6asaTC.lbBIJ.X ll.18Te­

ill.ei'i, csnsa11Hh1X c m:e .. 1esaon ,;oporoii. D o cym.ecTBy HMO cnasaTb, 11To 
aTOT cnocoO OU0HKII SB.'IHeTCH HeCKO.'lbKO llCKyCCTB0HilblMi T&K l\8K, c OJt.UOi:t 
CTOPOHbl, llOHHTBe CYMllbl xarr11Ta.1111sosaueoA 1.lllCTOi'i upn6hl.lll n CTOB UOCTH 
mmowe11Horo m1ym.ectsa .mwc110 pea.1Lsoro co,11;ep iKauna1 a c ,n;pyroii­

Ta&aK OU,eHKa AaeT 'lllCTO yc.'IOBHYIO Ka.'lbKy.11Il(AOHHYfO CfOHMOCl'b npe11.­
upnJ1Tllffj O)l,llaK01 &TOT npeeM sac.1y;K1rnaer ettnl!aun11, na& no»61rnauen 

Y'IeTa u;e11HOCTn m1ymeCTBa II 11pn6LT!lbHOCTll ,!lOpOfil. 
HaKoneq, nOSl!OiflCn em.e O.J;O H-1.1ersepn,iii cnoco6 oiieexu npe.1t.11pn­

s1'nH, KOTOpblti CBOAOTC!I K onpe.J;e.1eee10 CTOIJllOCTll BOC11ponss0.11;e11en 
ocero RaJle•rnoro m1yu(ecrna 11 1rneee1apB ,!1,0poru K MOMenry nponsBOA· 
crea 0lt0HKll. 'l'aKRM 06paSOM1 a.:i;ecb CTODMOCTb BllYlUeCTBa 11p1rnn.uaeTCJ'I 
oroe1.1a10ll(eii CTOI1MOCT11 11pe,!l11peBTnB. 06 3TOM cnoco6e )l,a.'lnme 6yAeT 

cnasano uo,'l,po6tto B ceus11 c saJJ;a'lei1 no ou,cene ca11oro 11:.iym.cctRa ll,Oporo. 
Bee 'IOThlpe paccMorpeHHhlX cooco6a .mmL c nsaec1·uon yMoe ttocn10 

OTpalKaIOT CTOBMOCTb m.e.'1.•Jt.Op. npe,l.npHHTDH, D 11p1rnettenee Kailill,01'0 ll3 

enx oupe,,e.rnerc11 B OTAe.'ILEll>IX c.1y1.1aa:x Temr u;e.'111~.rn, KOTOpwe rrpo 
oueeKe npec.1e,!ly10TCff. cI>neaecosaB MOJ.D;HOCTD 11 pe,!1,npmmrn, ero cnoco6-
uoerb BbtHeCTll ea..1orOBl:ol0 TRrOTI:.l co CTOpOHhl rocy,!lapcTBeBHOrO anna­

pa.Ta, a paBHO n u,eueoCTL ero npo nepexo;t.e OT OJt.HOro ea~e.1i.ua 
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K AP)'TOlly-.xopowo onpe,!1,e.rneTCH BTOp1:>2.u cnoco6ox-uo )J,0.10.n.y ,11,oporn. 
0I{CHK& no eapnu,aTe.'lbHOMY KannTMY yl\Q6Ha, KOHC'IHO, CROeii: npOCTOTOi'i. 

l.bo KacaerCB OrtCBKH 110 CTOBldOCTH IIMH•1eoro n:uym;ecrna c Y'-16TOM 

mmoca n c A06amwlt ou,emrn ,,tteBCU\CCTBeeewx npemryrn.ecTB", ro cnoco6 
8TOT C.'lHWKOl! cy6'LeKTBBCH, n pesy.'lbTRTbl ou.ee&ll 1al0I'YT coaepmCHHO HO 

COOTUOTCTBOBRTb HD o6m,eCTBCH HOi:i ITO.lCSHOCTD npe,11.11pmmrn , RH IWM.MCP­

qecKOD e ro BbUO,!l,HOCTU ]\.rn B.'18,l.e!lhll,8.. 

Hea>-i.c upnxOAnrca nO)J,XOABTb K oucuKe m.e.11. AQporu, ec.m u,e.11>JO 
OUCHKU ORaBhIBaercn BbHICHCHHC CT011MOC1'11 liR.'IIlll:HOit M8CCb1 m 1ym;ecTBa. 

M0i1~er 6h1Tb c.11yqaii, HOrAa AOpora U0,!1,.11e;1rnr ou,e1rne ee KaK t1;0.10.a,eoe 
opc.ll,11p1rn.TI1e, a K8K m1ym;ecreo sui generis (oco6oro po~a), KOTopoe ee­
o6xOAD!olO crpatte, II KOTOpoe B c-1rme ero OTCYTCTBilfi' Bb13Rt"10 6u DSBCCT­
Hble eil.TpRTbt A•lfi' ero BOC11ponase;l,ee1rn. H11eueo H Tano:u no.rnmeHen 
osasblBalOTCll JRe.'1. p;oporn CCCP, npu o,ieM sc11e.11;crnne rpnA,i~aacKoll sollabl 
n pcso.nou,nu n CaMr>Jif cocrae mrym;ecrna nx 110,rneprcn cym,ecrseaHblM 
11epe.,1eeaM. Upn oue1rne CTODMOCTH m1ym;ecwa upnxo,11,urcx paspemnTb 
soupoc o 1 ~eu ax, uo KOTOpbrn npouseo,11,nTcu ou.emm, o o nopHAKe y\leT& 
nseoca n.uym,eCTea, 

A 6co.uorno neo61o)J.tuJblu )'C.rne11ell ou,enirn pasuoo6pasm.ix a.1eMe11-
TOB .;1;.e.1.-)J.Op. m1ym,eCTIJ& BB.T!ICTCH 11pnee;i.eHne acex u,ee K 0,!l,HOllY 
n TOMY ilL.C MOMCHTy; .IOTfl upn STOll MO;i:.er OKaSaTbCH, 'ITO OTAC-'lhHbl0 
an.11,u 1rnym.ccTBa 6yA~'T ou,eeeubl ,a.emen.1e 11.m AOpo11;e roro, no 11ru oaa 
06ow.rn:Cb npn nx cos.11,aunn Ha .u:opore,-110.11r.soaaT1>Cfl u,ena!im 11pno6pe~ 
T01UUI BOSMO)KHO npn nepeoLl,CH KC .'IHWh n TO:U: C.llyitae, ec.1n OHi! HI) 
DSllCHn.rnci, .11,0 llOlleura nepeou;euKn. ,lJ,.:ur upoue,:x;enm1 ouee1rn ncer o m1y­
m;ecna eeo610,11,m.s:o u.!111 m ien ,11.aami1e o cocrane ;t;.e.1.-AOJl. nllym,ecTBa, 
mm O,llHOBpe:ueuao c on.euRoti: nponseecrn neaeurapnsaumo m1ym,ecTBa. 
Octtonon noc.'IC,'1,Betl Ao.rnrna 6blTL 11of(po6naa n0Meu.K.11arypa .;1;.e.11. -11;op. 
01t1y~ecrna, no,11.06ua11 yuo~rnuyToii Bhlrne Ha CTp . 16. Ou,emm ti;O.liKHa 
61i1T1> c,11.e.1aua no Ra;1;..!l,Otl rpynne 110Meux.11aTypw, 111m •1eM n pesy.uraTe 
T&Koii pa6orr.t MOlliCT Own onpCAMeHa CTOOllOCTb acex COCTaBHLIX qacreit 
m1ym,eCTBR ;1ie.'1.-;J.Op. Ilp11 8TOll. CTODMOCTh mrym,ecrna llOmCT BblHCHHTbCll 
ABOirKRfl. c OAHOi"i cropOBbl IlO;lle)l;HT ycTaHOB!ICllBlO CTOIIMOCTb BCCl'i 
uaCCbl iu1ym,ecTBa B npe;i,nO.'IOilteBBD DOC11pODSR0,!l.CHHll ero 8 H0D3BOWCH­
ROM COCTOaonn. 3ra cronllOCTh ana.11orn11ua 1·ott, HOTOpaa no.1y11aercn 
B peayirLrare npm1eecun 11 •ierseproro Bhirneonncanuoro cnoco6a onpe;i;e­
..11euun cromrncTn p,,oporu, HRK npeii;npm1r1rn. C p;pyroii cropoebJ, nop,.11e;imT 
Bh1ffCH0HOIO CTOHMOCTb R8.'IH'180ro o6opy.!1,0B8Hllfl lK0.teseoH AOporn B 0380· 
me1.1KOM cocroirnnn. Caublit uop11,!1.0K n cnoco6hl onpe,11.e.~euus nsuoca 
msyw,ecTRa. npe)l,CTRB·llllOTCff ClOiKHOft 88.)l,ao,ieii, TaK HRK rrpn 8TOM CRDil,Kll 
ea n suoc .!l;OJliKRl>l COOTBercrnonarL ecrecraeeeo:uy xo,IJ..Y o6ecueeeeua 0My-
111;ecrsa, a noc.11e;i;uee .n;oehlee ocraercn e rexmrne Aa.'leKO ue so ncex 
c.11y1.J.& fI X nsy11eHBhlM. 06bl•IRO HpDX0,'1,DTCll ,11.0.118.Th H0KOT0pble rnnOTCTBllC· 
CKne npeADO!IOiKCHDll 0 l'.Oll;C BSHOCa, ROTOpble TO•lhKO B 60.~i,wen llilD 
iie ttr.meti: creneHo npu6.rnlfta101cn K ,11.ei1cn0Te.uuocru. 
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Haaoc )Ke;reaHon..opo:.KHoro BMYJitCCTna. 

0 CHOBl:lbJC opeAnO.'l0il'6BBH, l\OTOpbJe llOryT 6.blTb CAeJC88!¥ 0 xap aK­

Te pe BSHOca ;1;e.'l,•J1,0p. nuym,ecwa, CBO;lflTCH K ColCAyt0111,e»y. 

l\fomuo Jl,On ycreTb, 11TO o6ecu,eue1me S.IICMCHTOB IIMJll\ecTB& COCTa­

IUHCT emeroAUO 0,:1,D H B TOT ~lie npOJJ;6HT OT nepaouao:i8JlbBOfi Cl'O CTO· 

HllOCTU. HsMeaeune CTOllMOCTll Blljlil,CCTB& BC.'16,lCTBll6 BSHOCa 6yAet np4r 

BCJ:OABTb no saiwuy opuuoi1 (ell. cfmr. 1 H& CTp. 20), u 11e.rn11eea. 
l'OAOBOl'O uaeoca COCTalll!T: 

f=K-K, 
" ' 

a BSHOC no CTC'ICHUU t .16'1' 

Ft = t K-:iKk , r ;i;e 

n-cpe/\HHti. cpoK c.'lp1t6f>I m1ym;ecwa1 
K - nep110.aa11a.'lbl:l&fl CTOIIMOCTh nMym,ecrea, 

Kk- OCTaT04.Han ero CTOBMOCTh no BCTCl.ICHHB cpC,!l,BCl'O cpOK8 c .1 yii;6u, 

-r.-e. qepes n .wr c.1y;1t6L1 . 1 
Be.rn<tnea nsnoca npem;i;e ncero ceasaea c o6w.ei1 npOAQ.'llKo:Te.1h­

uocTLIO cpo1ta c.'ly;i•6bl nsyqacuoro mry m;ecTBa. Ilo ueROTOpm1 BDAtt.M 

t1•0,1.-,wp . m1ym;ccrna cpeiJ;mili cpoK c.11y;n!)hl MOmeo onpeiJ.e.rnTb n o CTa-

1·ucTn11ecKDll AaHHblM, Ttn•an noallo;KHOCn. cym,ecTsyet , ua 111i., JJ,.rn napo­

BOSOB, A.'IK lUflM, OTllaCTD Jl,.UI uaroHOB, T8K K3K no :)Tm.I rpyuuaai: n .11y­

ll~CCTR& USBCCTeH B03plt.CT K8il\,Wro B3 Ha,1011111,u np0AMeTOB B.'III iu: 

rpynm.J. Ilo 6o.'ILill lfHCTBY llBAOll BM)'lll,eCTH81 OCo6eH HO C 60a:bWOMU CJleJI,· 

HUMll cpoKalln Colfi1\61J (sJ1,a uu11, MOCTbl u T. o.), Callan DPOAO.'l llmTe.n­

HOCTL cyw,ec r nonanna me,1esR1>1X AOpor ee11;ocuro11ea. ,a.,rn Toro, \fT06bl 

llOiKHO 6vuo u al\O llllTh 1q1i l\IU,ili J(..tH TOllHhlJ: BblBO,l.011 CT8THCTHllCCKn ti 

:waTepuaJJ, llosTOll)' cpe~nni1 cpoK c.1yi1~6bl uecL opexo,!l,urcu npnttnll a1'L 

ee na OCHOBRHllH TOllHblX CTRTDCTD'leCKDI 11,aHHblX, a npu»eHllTColbllO 

K U/4erom;uucn, u e BCer11.a Jl,0CT8TO'IEIO DO.lHl>lll, ea6.'110ACHHllM H~ 88MCHOfi 

OTc,1ym.enwe1 coopya;,e.1:rni1. Cpc11.ene cpoKn c,11ylK6I>J, KOTOpble 11o:i1;eo upn· 

Hm1aTb ,a;.rn OTJ1.C.1Le1>1I BBJ\OB coopy;1>eunti n m1ym,ecwa ,11,oporu, m .me 

yctauoa.'10RJ.1 HKilO (cM. cTp. 15). Ha;l,O n1i1eTL B RU,i;y, qfO cpoK c.'l y;1~6w 
eoopy;Kem1li cym;ecTSe11110 S8BIICl1T OT Ka'l6CTSa ll Clll.)0BpCM0HHOCTD KaUll · 

Ta.1 bUOro, a 'l'<lKi liC D 'J'eKyJ.U;ero peMOHTa. y 80;1B'll1B8H UHTOpua.'l hl MeiKAY 

Kll.llUT<ULHbUIU pe110 HT8lHI D aanycKall COCTOllHDe uaiym;ecTHa, Mbl ll 061.U;CM 

noum1~ae :.i uonw;1mwi1 cpOK ero c.'lyi1i 6hl. CTon.uoctb xaneTR.lbHOro pe­

MOHTa coopyltteHDfi. ll n ep soi'i UO.lOBUHe DX iKBSBB OKaBblBaetCil Jl,elllellJle, 

a 811.TCM H8'411HaeT H03p8CT8Tb, npn 'leM DOC!le DSll6CTHOrO n peJ1,eJ1a, 6.'IHS­

KOI'O Ji cp CJl,HCllf cpo1ty C.'IYJK6bl, 9TO H03paCT8HDO Jl,C.'180TCH'. Ht\CTO.'ILKO 

pe3KU», 'ITO Aa.!lbuei1lllaH C.'ly»t6a coopymese!I OKa8b1BaeTCS H0llW rOAHOit • 

• .ilAA ynpouttHK~, CCJlll HC npKHKM3Tb BO BKl\M3111\e noMa, Ki MO)KHO C'I HTatb paa­
llblM HynJO. 

" 



B CRRBn c STH:ll llOilrnT 6hlTb noc1·as.rna BOopoc 0 eaUBl>lrO;l.Betimell CJJOKe 
c.11:yJti.6hl coopymeann. 

Bonpoc nor uo;i,po6eee 6y;i,eT ocsein,ee ;1.a.'lee B r ,1aee o noso6no1ue­
ue1:1 m.1ylll,eCTBa. 

IlpJutOJ.UHetieblii BaKOH B3HOCa Bll)' lll,eCTB& llOl, 11.rnsrnue11 speMCHB 
1111.rneTCll npocTefime11, n B cn11an c eensyqeeH OCTblO suueenn BTa 11110-

CTOTa OK88b11HlCTC9 BCCb:\la Cylll,ecrneenoli. O,i.mtKO, Cf lll,CCTll)'IOT II Apyrue 
1eopnn nocre11eRsoro xo.J.a r:anoca. 

Ec.m npc.J,no.10;1:nTL, •no 11.Yym,ecTBO 06ecu,euueaeTc11 e nepnhle TOAhl. 
CD.lhHec, a saTCM ;\IC.J.;leBBee, TO npneaH Il3HOC& 6y,a;eT o6pam.etta }\ H&­
•uuy liOOpAnuar uhluyli.'lOCThlOi e STOM c.1yqae ne.mqBJ:lfl. roAOnoro nsuoca 
Ciy;i.eT ncpellCUHafr, B SB. ROH ee BBllCBCHBJl MO.iKCT 6I>1Tb paB.Ul'IBbBI. 
B C.-A. C. Ill. n0.1hBYlOTCR lfiop111y.rnii M acsoco11a (blatheson), i;oropas: 
Bb1BCA6Ra B 11pet1no.rnm.eHnB, 'lJTO ro,!l,OBOit DSHOC C'OCTlllJ.UlCT nOCTOflHElblit 
npo1~CHT UC OT nepBOHa•m.1bHOli: CTOB:llOC111 1rnym.ecwa, a OT OCTllTQqttoit 
cromrncrn 11 im•ta.'le HSf'IaCllOro ro,'l,a . 1 Hsnoc 110 ncre•rneim t .11eT 
B TaliOM C.'ly'lae Bl>IJl8SllTCll: 

F,= K-K ( l - k)', 

r ;1.e k-DOCTOflHBJ>Ili npou,e1:1T nsnoca OT OCT8TO'IHOti CTOllllOCTH 
B Ha•ia.le litlill,J,Of O rOAa IJ3 'lHC.'18 apomeAWUX t .1eT. 

l,JHC/10 Aer 

¢>11r. f . C p aamttt11 bH bl A r pait>HK p33Ml'lHblX npeAllO· 
/lOlKCHJ!ll oCi 1!3HOCe. 

Ec.rn, nao6opor, ape.1,· 
no.rnmnTb, 'lTO IJ l3BOC 11A0T 
B nepeble r0,!1,bI 60.11ec ~e.J,­
.'leetto, a B llOC.'ICAYlOlll,llC 
6o.tee 6blCTpO, TO npnsas 
mrnoca 6yAe1· o6pam.eua K ea­
•rn.1y KOOPABHaT BOfHyYOCThlO, 
n ee.10•rn1:1a ro.n;oRo ro nsROCa 
T&Rme 6yAet nepeueseon. 
Creueuh soruyTOC'rn Kpuaott 
6y,J,e1· aaanceTb OT saKoea 
113.\lCHCl:lllll B0.'lll 'lBH mrnoca 
(cjJnr. 1). 

fopaS.J,0 60.'ICC >10f9"l­
Hhllll cnoco6o.\l onpep,e.11eena: 
TISHOCa B saencmtOCTH OT B03 -
pacra ne.'1.BCTCfl npne;u, oc­
HOeaenhlti na 111a1eMarn 11ec1wfi 

t eopnn aepon1eoc111. ~onycrmi, 'I.TO Kpnea11, nsoCipameueaR ua lfiur. 2 
BblpamaeT Rpn ay io pacupe,<te.1eBJrn no cpOKB.ll c.1p1t6bI Ka1m x- .rn60 OAHO­
JJOABl>IX C,J,11enu, exo;i,s:mnx e cocrae m1ym.ecrea (uaap. mna.u,11 uapo­
BOBLT, earom.w n r. n.). Op;i,nuaThl aron xpneoii uoKaabl&ilOt 'lnM eeeocri. 
ope.n;111eroe, n11e10m,ni: cpoRn c.'lyat6hl, OTBe'laiow,ne a6cu.ucc:aM. IlyCTh 

' J . <.; , Fish. Engin~ering Economics, X. r. 1915. p. {15. 

30 



21 

cpe~unii cpoK ('01ym6bl ncei'I COBOKYDHOCTR e~IJHOl~-n .let . (ue1:1Tp TH -
mecTO c}mrypbI). )J;onycrnll, 1.110 Hsyqae11oc coopymeHee npoc.1ymu.10 
t .1e1; TOfl& cpe,!1.antt lY.HC!Wae,Mblii cpoii C.'l'y»1.6b1 11,,rn nero xt 6yAeT 011pe­
,!l.e.u1.Ti.CJ1 ll,CHTpo;u Tfl)f\0-

CTll cJmryphl, orceRaeuott 
Op,l,oHaroi:t c a6cunccoti t 
OT aceii Rpoaott pacnpe­
p;e.=teem1. TaK 1rnK u,enTp 
TflJKCC'l'II STOti 4mrypb1 nce­
rJl,a 6yAeT npaeee ueHrpa 
TJU&eCTD BCeil HpOBOfi pac-

npe)];c.1eensr, ro 

.i-,> n. 
Iloarouy nee re 9.lleMOHThl 

I--- x.,---< 
~--- x .. ----i 

$Hr. 2. KpnBaA pacnpe1m1eiutA no cpoKaM c11y:+i:6N 
0.!lHOpoAHL>IX iineMCllTOB HMymecrna. 

m1ym,ecwa1 KOropwe 11,omnnyr Jl,0 noapacra x
0 

n.rn 601lbmero, 6y/J,yr mi:eTb 
nepo11roblit cpm;. cJiy;tt6bl 60.lbme 11. TaR1n1 o6paso:u npeACTae.rnercs 60.1100 
l..(0JICC006pasHblM opueHrnpOB8.TbC.R He ea cpe;:i;nutt cpon: MyJK6bl n, a Ha 
OlKD,11..tteYllii xt, n Re.m•rnnl\. rO.ll;OROro B3HOCa BbipaSBTCSI \'f>oplly.1011: 

(= K-;;~1; 1 

a nsnoc no 11creqeenn t .'1C1·: 

3a,ll,a•rn 33.K:UO'laetcn 1.1 TOM, ll.1'06hl .J,.rn aaP,aHHOro soapacw t •leT 
H&llTH OJK9,ll,ae»bll1 cpo& c.1yn1:6bl x, ll.Hl (x,-t) - OCT<lTOliHblii cpoK 

CllfJK6LJ. 3 ttas Rpnay10 pacupeAe.rnnea, tta1hn se.m•mey xt, KaK ~eeTp 
TSJR0CTU onpe,ll,e.'ICHHOfi rCOll0Tp1111ecxolt lj>nryphl, ne npe.l,CTaB.lH0T SRTpy­
ARCHeii . 1fro me xa.caercs xpeeoti pacnpeP,0.11euns, TO ec.m aaKOH ee uc 
ll8B0CTeH, TO c AOCTaTOli1101'1 TO'IUOCTblO MOJKUO upnmITb saKou pacopeP,e­
.rnenn, orae1iaIOm;m1 nopim.'lbeott Kpnaofi .1Iam1aca-raycca, BHA KOropoi'i 
11 nso6paa~eH ea qepteme. B DTOM DOC.l0.ll;BCM op6,!1,IIO.l0ilt0HHil MOJRHO 

sapattce BM•rnc.rntb P,.rn paa.rnq1n,1x Re.rnqeR n ne.m•.rnay nauoca l 1't 
n COCT&BBTb ra6.mu1>1, 11 3 KOTOPIU .11;.rn .11;aneoro 1t TI 6yA0T H8X0AUTbCSI 

80.!H'IBHa eseoca. ll.!IU OCT&TO'IH8ff CTOIHIOCTb m1yuteCTBa, u1>oc.1y;1rnamero 
t -~0T 1 • TaKDM o6paso.v, ll 0 )R0T 6WTb HartAeUa CTODMOCTb 1rnym,ecTBa 

c y"IeTOM oaeoca B sauec1rnocrn or BOapacTa t. 
Hs qer1o1pex oxapaKrep11sonae e1o1x cnoco6os y'feta. oaHoca s aasn­

ceMocrn OT spenean-aaa6o.'lee pa~eoea.tbUbUI ua,'l,o CliBT8Tf> noc.10;:i;eHH, 

' 00.i!.pOCiHee CM. l\I . flt, ¢IHnOHellK0·6opo.1m'I. ,,MaTCM3Tll'ICCKllC OCHOBbl reop1111 U.IDP· 
tuaau1111 11 • , Tpynbl 3KOHOMlt'!eCKor o 6iopo HKncu, s1.mycK I, crp. 49. Ta1.1 il<e no1.1eme 111~ 
It TaCinllllbl OC':'3TO'lllOll CTOll.\iOCTll llMywecTBa, COCT3BnCHllblC u npe D.nonOil<CHltH K1 = u. 
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KOTOpblfi SIB.1IH0TCff YT011H0HH0M nepsoro, eae6o.rne upOCTOrOl HO H C.'IDlll­

KOM rpy6oro npneMa. 
B b1HCBeene CTORllOCTll nMym;ecTBa B n seoweHHOM COCIOHBnn, KOTop oe 

uponSBOARTCfl upu neBeHrapnsa~nn, n.ueer n.e.11010 si,rncenn creneeL us­
noca uaccbl n11ym;ecraa. Iloc.n:e;i,aee m1eer oco6oe auaqeu11e H rex c.1y-
11u1, KOf,!{& Bc.'16,!{CTBlle H0Jl;OCT&TO'.J901'0 p eMOU1'a coopymeaeti, OHR e a10-

AHTCH B sanym.eeeo1a1 COCTOHHDB, D u eo6IOADMO BliUICBBTb crenenh STOii 

3&nym;eeuocru. 
Teopns n0Kaah1saer, 'lTO no nctelieHDD np0Ao.1nttnre.11Luoro nepnop;a 

OT HM&.'lbHOl'O llOlJ0llTa pa60Tbl A&HHOl'O SJ10610HTa 06opy.11;osaeua, DOC.'10 

TOl'O K&K ORO ycneer H0CJ\O,;:IbKO pa.a 6b1Tb 8RM0 U0RHI>lll HOBbUJ m1yw,e­

CTBOM, creueuh cro us1:1oca npe eopim.u.aoit sanymeHuocru n uopMa.n.­
HOM peMOBTC 6.rn3Ka K 50"'/o 1• 3ro DORa3blBReT, 'ITO ,!(.Ul crapbll m.e.rna­
HblX: .!(Opor, c sospaCTOll 40 -50 ,ieT, c•rnraTb USBOC B 25-30°/o lJ.eM-TO 
•1pes1i1epm.i11 coeepmeHAO u e npnIO.!(BTCR. Jlm11b npnCOCADBeHneM K cm­
phl.M yqaCTKall HOBl.!X .uumit , KOTOpoe DOHirnutCT BOBpacr acett 8,UIOHD· 
crparneuofi 6,!(DUllll,IJ , MOill'HO 06'LllCHJITb 60.rne HllBKlle Be.ilHll.llHbl npo­
u,euTOR 113EIC..::a, CC.111 OHi! n MelOT M6CTO 11a OT.1,6.llbHblI ,,()porax. 

CTOllMOCTL m.eneauo.l{opom.uoro 11.uym;ecTna. 

Ita& yme 6bl.'to CKaaaeo, TOll.HblX uelf>p, 1n..ipan;a101u.n1 CTOtrnocn 
COCT8BJJbl I tt&CTett Hawero itlC.1.-,!l;Op. nMym;ecrna, Mbl 1:1 e llll60 ll HU 38. 
lJ.Oeoeneoe spe11R, nu ~a n oc.1epeso.1101.tooeeblli n epno,;. C 11,e.11bt0 onpe­
!J.C.1e11ea uall&.lbAOl'O 6a.rnuca npaueaei1 me.1esublx AOpor HKilC npo­
nsse..t s 1923 r o;i;y nReei:napnsau.mo m1ym;ecTBa ;1;e.11eaablx M por; n o.11r­
ll6HHblC npn :lTOY 11,nlf>p 1.:i, een!ly tteROTOpbl I 1urro;i,o.1orn•1ecK11x uenpa ­
nn.nttocrett, MOiKHO C'IHTan. 'l'O•lbKO npu6.11.es11Te.'lbHblHIJ, HO 38. OTCYTCTBB6ll 
Apyrux AaRBblX npDIOP,DTCll DOKB lIO.'lb30B8.TbCH mm. Ha OCDOBaHllll 
peay.1JbT8TOB uuseutapesau;ee Bee m1ym;ecruo l!OltWT 6wTh p ns,i;e.11etto Ha 
TPH OCHOBHblX rpynm.J: 

1) CoopymeBDH . 67°fo 
2) IlOAHB lKHOtt COCTaB 32°/0 
3) HuseHTapuoe miym.eCTBO • 1°/0 

100% 

0 6m;aH CTOIUIOC1'b ll!IYJll.6C1'Ba onpeJI,e.m.11.aCb upu BHB0IITBpnaa1..vrn 
c yqerou naHoca B 5,05 111.11.pA. AOBOettmu py6. Tax RAK ue.rnqnua n s­
Boca OK8Sll..18Cb p BBBOli 1 7°/o, TO noc.11.enoe HHyro CTOllMOCTb nMyll],eCT.Ba 
uamnx A.Opor H<l.AO u;e ttnTb npmiepao fl 6,1 :\UPA· AOBOeH. p y6. B 1927 r. 
npeADO.mr aetCR H8~8.T b DOBTOPH)'IO llBHCHTapusau;e10, u TOrAa MOJKHO 
6yAeT oo.trrnl'b 60.rne n o,i;po6eue cseAeem1 o cocTane 11.11yll],ccrsa me11es­
mu .a,opor e n tU\Cl'HOCTH ;i;aHBb10 06 OTHOCUTe.'lbHOli CTODMOCTD OTJl,0,Tb-

' Cw. M. M. ¢t11110HeHK0· 6opoA11'1. U HT. CO'IHH. C1p. 123. 
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HI.di 1·p yn11 ilte.1.- p;Op. Bllyu~eCTll8.. lioKa i!>.6 A.Ul OpllCHTHPOBli.IJ II sonpoce 
u npou,effTRbll JJ;0.'1111 OTJJ;e.lLHblX rpy1m Dllyl.IJ,eCTBa. npm:o11.nrc11 DO.l b30 -

Ba1'bCll r.1ae1mrn: o6pa30ll OT'ler11bu1 Marnpna.'IOll o nocrpo li1mx mc.1esmu 
iopor. B 1·a6.rnu,e II yKasaur,i cpe,!IH ne npou,eHTBhle Jl;O.rn: opnxo;oun.neca 
H8. C1'011.VOCTb . r .. 1antte1l. wu1 COCT8.Bllhl.I 'l<l.Creit m1y11J,CCTB~ i/\C.lCSHOii AO ­
porn R oepno;r., Henocpep;crne11tto c.1e,J,y10m,uit sa OTKphlTUell ARDmemrn . 
PasyueeTCH, !(0.111 am OK8.ShUUllOTCll paS.lll'lll bUlll B sasnCHll OC'l'U OT TllllOB 
11cK~·ccrseuma · coopylKcttuii , neca pe.1bcos, :uarepua.la s.:i;a1111n (,,epeno 
n,111 Kupnn'f) u T, 11.; npo11e roro, ua;r.o ua1er1> B su;i;y, 'iTO coornowesue 
CTOIHIOCTell, no Mepe pocra .xos11iiCTB8. }lOporn, !ICIHieTCIJ, n JI •HlCTROCTD 

!l<l.CT0'1' ,!l,O.rn Cl"OilllOCl"U 110.IJ;Blllli.HOrO cocraaa. IJpnse,],el:IHblC ltm1'p1;1 ()THO­

CHl'Cll K ,11,opore c11e.ri.11eii TPflf.HOc1·u :uarncrpa.uuoro 1·111rn. 

TA 6n11 U A II. 
IlJlOl~Cll"r tlWC ~0.'111 CTOIOIOCT ll me."T. nopo r u, np1tXO;\ll IIJ;llCCH 11 a r.111 1111 d iu111e 

coc•rau 111>1e 'l ilCT 11 ee 11 ~1 yIIJ;ccTna • . ~~~~~~~~~~-
·"·~I 

•0 
II 

I" 

I 

liA\llMEH013A!fr1E 11 i\\:YUU'.CTBA 

Or•1y1K11.c1111c u.11yu1ccrs 

3c.11.1AHOC no.1orno 

llJCk)'CCTllClllll.olC coopyil\CHllK. 

liep:x.nec c 1poe11 ue 

npKH:IDJIC)l( HOCTI! U}'Tll 

Tc.,erpaip 

nyrC!lblC JlOCTpOfillll. 

CratllUIOH!l blC JlOCtpoflKll . 

13oACCH36llCClll!C craum:n •. 

!1p111rnA.1e:.1rnoc111 ctawmn 

06WHC pac:x.O.'lbl 

no~om1rno l1 cocrns 

.. . ' 16 

15 

15,75 

0.23 

·I 
IO . 

3 

19 

100 

Cooruou1e1111c Cl"OnMOCTefi qacreii m.1y11\ecrna me.le3t:u.1x .o;opor B pas-

11ux crpauax, soue'-!uO, Heo;r,crnai;.oao. ,lJ;.111 rcp.11a HCKnX ;i;opor 8. 3ai;c 
npuHo;r.nT c .1eJJ;yt0m,ue u,u4°1pbl: 

CTOUllOCT1> seu.m. 
3ell.~flllh!C pa60Thl ll JtCKyCCTBt!Hllbl6 coopymCHUR 
BepxRee crpoe11oe, BK.UO'iaH cnrHa.rn3au,n10 
l"'pa.m,.aucHne coopymenua 
Ilo;r,s11muoi1 cocraa . 
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q.ro Kat•aercH An r.111u , TO Aeworth, a1rn.rn snpyn AUHHbie, ..aca10mnecH 
35.000 UI ;i;e.1eam.i :c AOpor, )'J\aSb!BaeT, '.fTO 115 Cl'OllllOCTil "lll CTO a rn.1.­

AOp. nMymecrsa, paeHoii D,7 .a:i.ip.I. py6.1en, Ha .11.0.uo nyrn n coopya>e mdt 
npn :CO,l,DTCH 740/o, a Ha AOJJO DOABDil<HOrO COCl'trna 14°/o· IlpullllHOi'i 
aroro ne.u1crc11 . n •1aCTHOCrn AOporo BnSHa OT"ly;1\!l;CH11n aeMe.1b B A Hr"rnn 1• 

Y'I CT ctom ioctn 1rnyutecrna n 6a.rnHce npc,rnpmtnrn CBO,.l.nrcn 11 a 
p yccKnx a\e.1ewi.1x AOporax 061:.Prno K y t.1cTy axrn RH or o :l"an11ra"1a 11 HC­
usnomeHHOll cocr o!l unn. Ilopll.'l;OK ylleta oUecueeemrn m1ym,ecwa 11e Ha­
cTO;TbKO paspa60TaH, 'IT06hl y;1;e Haiho 0Tp8iliCHll0 JI C"ICTOBO.J,CTllC Ha­
lllDX AOpor. R 6tl.l8HCC npcll,npmnnH no&asLJ uacrcsr TaKnM o6paao :u no 
/\f'1'DBY R8K nep 110H8'18.lbH8SI CTOll:UOCTI> coopymeanii, Tali D CTOmtOCTb 
m.:ex DOC.lCAYIOW.DX AODO.rnenn ti II pacm11peHn i1 n:uym,ecrBeBHOi1 MllCCbl. 
0 1\H8KO, ,!{.lH np8Bll.lbHOr o npeA,CtaB.lCHDU 0 CTOU/JOCTll ;1;e.T.- .'1.0p. miyme­
CTRa , He TO.'lbl\0 c TO'IKll s11eHmI iKC.l.· ,!l.OJl. ~KO llO~rnlm , HO Il c Tfl'lfm 

Jpemrn Cllel"OBOiJ.CTlla, ri:er ero o6ecu;cuemm n a.1Herc11 Heo6xo;1,uMbl.11. 
3aAa•1a 6yxra.1Tepcnoro ytteTa B n.aa<JJ.bllf JI.a 11Hb1l1 M011e11T orpa·,1rnrb 
.'1.encT1mre.1bHOe cocton11 11e u creneHb nsuorneuuocro m.1y1u;ecraa, n OTO 
~!Oil•CT 61.-.1Tb AOCTnrH yro llB;leHnell oco6oro c<1ern 06ecIJ,CHCHHH m1y11tc­
CTHa. Cpe.o;cwo.u ~.rn .'IHKBUAamrn 06ecue11en1111 n uo,uep;1;a 11 0H Ull )' ll\C· 

CTBa B COCTOHHHU HeupepbiHHOii rOAUOCTn }\ pa60TC Jlk.lHIOTCH OCOl'.ible 
e;1;erO),Hble OT'IDC.'ICRUH, npeAu"isua11eHllblC Ha BOS06HOB.'!eHne BM YHteCTBa. 

r :TA BA Jll. 

Bo3o6uonneHue JIMym,ecTna 11<eneaH1.1x ;.r.opor. 

3an,a 1111 pcnonau,11u II ee oO·i,cKThl. 

H ecllotp11 ua peMOHT, m1yu::r;ecrao meJ1eau1>11 zi,opor nocrene1:1110 cm.­
peer e nsuamuaacrc111 n na&o11eu npn:COADT B raKoe cocro11 u11e, <tTO ero aa.1b­
Hel1rnee ucno.:ihsoeaHne 11.e.rner ca uepau;noaa.1b AbU1 1uu nosce neeoa­
l lOffiHM». ,ll,.rn 11pOA,O.li1\.eHil fl paOon_..i ,l,Oporn USHOCDBllleet::H Dll)'lllCCTBO 
npn:xo;i,nrca sallettm·h HOBNM, a c.iep;oeare.1bHO, Hyamo Il3b1c1mnaTb cpe;i;­
cna ua sry aaMeny. 

B n epnhlfi nepnott pa6ori.1 me.1 .-~op. npeAntmHTD H Heo6xo,l,n.uocrb 
Ja1t1e1:11>1 orc.'lyarn smux s.rn31euro0 u:>Jym,ecrea ue cJ>asbleaerc.a ocrpo , rnK 
R<tli r.ia!lttan ruacca o60P'fAOBannn m1eer cpoxn c.1ym6hl He llCHhIIIC 20 .ieT. 
IloSTOMY H ,!J,OBoeuuoe spelln 3all CHa npmne.'1.lllCro B nerO,l,BOCTb 1rny­
IIleCTBa nponSBO,!J,Il.laCb Hll H8IIIIlX A,Oporax sa CllCT CMCThl S&Cn .lOaTa­
lUIOHHhlX pac:CO,],OB, r J,e n IlllC.TDCb COOTBeTCTB)' J0ll1,DC py6pUKB paCXO,l,OR 
H<t BOS06HOB.1enuc ll llYlll CCTRa: pe.lbCOH, uma.1 n H($0TOpb1X ~pyrux 

Bll;l,OB nMym,ec~aa. ,ll,o Te:I nop, no&a sa11 ette emerO.l.HO n0)[,.1emnT cpa11Hn· 
TE'.'lbHO ue60.:i bmoe KO.lllllCCTBO npe;i,Metos u pacxoii; ea STY r pyn ny 11e 
se.urn, pacxo;1,011am1e no CMere ee Bhl3blBaer oco61JX aarpp11e11nii. 0AHano i 

' \V. M. Ac1':cnh. Tiu~ chmc11ts of rnilwn~· economics. 1921..,p. 12. 
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KOrAa H8CTynaer nepll O,!I. S3lteHbl 60.:i.ee KPYIIHblI coopymem1il, npOBO,:J;BTb 
paCIO;t.bl no !) fiCD.'IOaraun OHHOit c:irere H0YA061:10, TRI\ IH\K p aCI0,!1,bl u a 

sa11eRy m1ym,cc1·na He nocronHHbl no ro.rn11; ape saueceenn B c»ery 
ll,aH Aoro ro,!l,a pMxO,!l,OB Ha soao6Hos..ieeue muym,ecTBa, no)l..1emaw.er o 
S8MCH C JHICRHO B 11.a11HOM r o;i.y, lll:.I mie.UI 6 bl B OJI.UH f O.l 60.l bm lle 

~:n;c 11 .. 10aTaIJ,DOOlthlC pacxo;x.u, a B ;i.pyrne ll0BbWBe. T aK KHK DSBOC co ­

opym.eunn HCm16em.Ctt, II speMB 3(1.:\IeHLI M0ai01' 6bln. c AOCTRTO'IBOfi 
TO•m OCTbJO upe,!1,BlllCHO sapaRee, BHO.TBC ecTeCTBCHHOit HB.Ul0l'CSI llblCAb 

couan, T1n;ofi 11opni1.0K, npn RoropoM 6hl.rn 6M eoa»oamo na6e­
rttyr1; uoCTOfi HHbl.I K0.1 e6aanii ancn.-1oarauooeHhlX pac10,!l,OB. Ee.in 
mrnecrno, •JTO t.1epea n .-1eT ,11,attHOe m1y11~ecrso 11pn.n;er c11 sa11eu11rb HOBblM, 
TO c.~ep;yeT ClKCfO,ll,HO OTK.rn;'U>lBaTb HCl\OTOpy10 (l,!l,B Hll.l\OBYlO Cy3UIY 11,e1:1er 

u R :.io~1 e1ny saMeHhl 11aK0 11nrh Aeo6.x oµ,eMble cpe.Jt.cTBa. B oro11 C.1y<rne 

emero.a.11wn pacx OA 6y,l,e1· ocnrnancn nocrOHHHhrn, n c1>eACTBa 11 a saMe 11y 

6YAYT 110JJy11ancn u s ualmn,rnnaeru.oro 4Jon;l,a . TaKofi HOpHAOR )'AQ6ee em.e 
n n r oll ornom eenu, 'ITO uapa.'l.le.uno c nsuocoM m.1yrn.ecnia ( npe.a.110-

"1ara11 er o panuollepm;rn uo ro,!laM) oT•rnc.rnroTcn cpeACTBa nB na.10aoro 

,'l,OXOAa i\OJlOfll II yupo u~lleTCil Ra.nRy.'IJUI,BSI CTOBAIOCTll nepesoairn, KyAa 

pacXOJl.hl ua BOS06 HOB.leHOC ll ll Ylll.CCTl:lR 6esyc.'lOBHO ,ll,0.1Jl\Bhl BIO,ll,DTb. 

EmerOAHb10 OTllUC.rnllnH, HRSH8.'1Cl1Db1C Ba BOS06HOB,1e11nc m1ym,ecTBa, BO­

CllT Ha3B8llHC BOB06n OBHTCJlbliblI (peeosaunOHHhlX), a BCH onepau.ns no 

upoeen,eHn lO OT4 BMCHllfi, H8ROn,ieen10 COOTBCTCTBJIOUJ;UX cyirn n SRllCBC 

OTC.1ylK08WUX ope;:u1eTOB-ROS06HOB.l CHJJCll (peeosaun ei1) m 1yl1lCCTBa. I 

· 3a;i.a11e i1 pc 11 osau110 He.rncrcs 1 Talillll o6pasou, 06ecu e1mTh oyTeu ue­

n si.ieHHlOlJI,IllCH TOil.OBfd X OT•1 nc.1eenn HOSMOinilOCTb BOB06HOB.11CBDII UMY­

llI,CCTM B ero nep BOHa'IMbHOM BRAC o coctonunu. HAeH peeosau,uouuoro 

tf>OH,ll,a RB.'lflCTCH .lHlllh llOC.l C,!J;C'rBHCll 1Ip0I13BO~CTBR OT'lllC.'ICHiln, KOTOpblC 

H ue&or opr,ie ro)lt.i (oco6euuo ea11a.11>uI.Iil nepno.a. cymeCTBORaHUH ,!1,0porn) 

OK831.!BaIOTCSI 6o.nwc, IJCll J!C06XOJ{Dllblii B am fOAbl pacx o,l, Ha saMeny Dl<l }'­
lllCCTBa • .u;.rn i ·or o , •1T06bl HaiiRil.JlUBaCHble CpCACTBa Oli&3c1.111Cb P,,OCTaT04HhlMU 

i.rn aaMCllhl o6opy;l,0B3HHH ,!1.0porn II BM€CTC c TCM, llT06bl pa.suep fOAOBhlX 

011mcJH!lmi1 11e npesbllna.11 ueo6xo;i.1rnoro .\11JHII1i1yMa, 11eo6xo.11,m10 o6cTO· 

llTC.1l bHO HbUICHUTb n pas~1ep cyll~l, llO;l..1Cil\8lll;llX HaKon.~eumo, n llOPilAOli 

HaROU.1C llTi fl. 
P as1>1ep ;IJ;CHC.lltHblX cpe;~CTB HC06XO.D;llMblX ,!J;.'UI BOSMOiRHOC'l'll ocyw.e· 

CTBJITb saMeny m1ym,ecTBa, onpet1.e.rne1cn CT011i.iocn10 1n1:ym,ecr sa, no.1t.,1e­

;.i;aru,ero H0806UOJl.'l.CHB10. BOSBIJI\8CT soupoc, .a..rn BCCl 110 BU,\OB llllf· 

m,ecrsa ,JKe., esuwx p;opor u aAO upe.1t.neft.CTh pe11osau,no11 nble or'lnc.1eonH. 

Orn ocnre.nuo DO,ll;RDJKHOf O COCT&Ba, s;i,auntt, K8M0HHhlX n M0TR.UB·'10CRll X 

3IOCTOB n llH BCHT:tpH-COhfRCUil ii ue BOSHIIKaer ; pacxo;i.nTCH MHCUUH 1'Q.1bli0 

' 06bl'IH0 Tep}!H H ,,803o6HOBllCll11.ll" - peHOBaUHH - JaJ.leHl'llOT ColODOlol llMOpTH3:1UH.ll; 
0JIH3KO, H338allllC no HCnpaBll., bHO, taK K3K npH awoptHJamrn (amorli) MOlKet llTlll pe•n. 
o6 ,,on1HptHHll" (YH ll'ITO;+;;CHHH, n o r a111e HHH, Hanp., l\anHT3:JbHOTO AOllra, KOTA3 Oil llOCtClleH· 
HblMll 83110('3~1 11 ll.OBOJIHTC.11 ilO 11y.1w). II ue 0 B03o611os.1cti1111 (renovation), KllK 310 e )lll\IHOM 
Cll)''l~C npouClOiillT c )l\1)'11\eCTROM. 
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OTBOCllTC.lbHO 3ell.1HHOrO llO.lQTHa, ROTOpoe n o llUe HBJO HCKOTOJH>II: MOB\HO 

cqnTath cym.ecrey10m.101 Heoapel,e.ie1rno Ao.1ro rr noto11y HO Tpe6yrom.ll1.1 
peuoeaun11. 'l'eopeTlf'!CCK ll BB U,!l;Y Ha.>l.ll'lilJI ua a.e.JeSH@X l,Oporax OD0.13HCi1, 

06ea.1oe n ;:i;pyrnx npy1111hlx ,!!;e4Jopllau_nn ao.10rHa, xoropwe no MOrp 
61.1tb .'lDKBUJl.llposaubl 1mu1na.;ii.unn1 pCMOllTOll, npann.1i.HO 6u1.10 Obi c•m­
ran ., \11'0 D 00.lOTHO DO,:'\.TCili.llT peHOHRU,Oll, HO TQ.UKO cpoK ero C-lyJK6bl 

HaJJ.O C'lntaru ;J;ocra1·01.1eo npo,:r;o.rnmre.11>Hhrn . O;i;Hai>o, 11e.1wmua or•rnc.1e­
e11ti nacTO.'lbKO 11ene.rnna. u BW31>1saer cro.1uKo cnopon, '!TO np1rnrm1ec1m 
,11;.rn 8Cll:rnnoro n o.1orna MO»tHO He JIBO}l,IJTb p cHOB8.U,IIOHUhlX OT'lf!C.1CHni1. 

lfro n.acaCTCll CTOIIllOCTU m1yw..ecTBa, JiOTOpym uat1,o npnHll1!8.Tb BO BRll • 

Manne npu peeosau,m1, TO y 11ac Coro:m1>1rt I'ocn.1a11 upns1ta.1 npaen.l b­
ebl.u llCXO,l],UTh ue TO.'lb&O !Ill aenocpC,!1,CTHelHroii CTOll.UOCTll Marepna.:i:os 
e pa6oqcti cn.11:.1, satpa•ie11e1>1x 11a 11.11 yut,eCTHO, 110 y<1nnrnan, n 11u;.1a,l;Bhle 
pacxo,!l,bl B 11op11a.1b11011 pa3liepe (ell. crp. 14). 1 'l'aKull o6pasoM cy1u1a, 
110.urJKB.IU,all ualio1rn:e11 mo, onpe;;e,rnctca uo<1rn no.111011 crponTe.u.nofi 
CTO ll llOCTblO ,a;oporn: HCK.'llOlf&tOTCJJ .lUll\b pacxo1v.r, CH il3at111hlC c l!&HJJTIIC.U 
se.u c.1h (y11nq1·o;p;euue noceeoa, cHoc C'rpocm1tt , py6n.a .1cca) n pac10.J,1.1 
no ycrpoitcTBy apclleHHLLt coopyitwm1i1 (Bpe1H'nm.ic: ,!1.0 J>Orn, :uocrhl, uc­
peupaabl u re.1erpa<f>). Hcxo.1J,11bUIB A&UHb11111 o cto1111ocrn m1y~ccTea 
:l;O.'liKltl..l: c.1y;irnrh mm .uarepua,1bl 1111eeurnpnsau,m1 n.rn uo,!1.po611Ii.1e or11et-
11 we CBC,!l,Clflrn o nocrpoRKe 1i,oporn. Yc.1011ueM npann.1 huoro onpc;r.c.'le1111t1 
ro;wswx J)&CX0,!1,0B ua pc1t0eaunt0 HB.lflCTCfr 11a.lU<JUC ,l,aHlfhlX 0 CTOUMOCTLI 
B OT,1],e.1L>HOCTll Rua;,i,oit rpynnhl m1yu\CC rB<1, xapl.lRTC}HISYCMOtt OC06hlll 
cpoKOM c.1ym6w; Ta.Ji IH\R eae.1enarh 'ntKne 1J;au11111e na o-r•ieros ne ncerAa 
YAaercff, npose:i.euue ll llY'IHO IIOCTaB.'ICUUOti UHBCH1'8pna:u~ou Dll)'U~CCTfla 
11s,1s:crcn ocoUeuno 11aiKHhl1l ,'l,lff 1.1,e.11ei1 pcuouauno. 

Pacq eT pe uoeau.nou11bI X OT'lllC.'leuu ii . 

B1>16op cnoco6a 11&Kori.1e unH p;eeem.nhlx cy.u11, nyaor Yx .it.rn peeo­
sau,nn1 sanncnr OT ron 06cra11oa1rn, np11 KOtopoti BR(J,!l;fll'Cll pcnotta.u,uou­
HI>le QTqnc.'lemrn. Cym,cCTBflOT c.1 e~)'Wut,nc .tea cnoco6a nan.ou.ie11 un. 

Ec.rn llbl 1rnee11 n RUAY 11epes n ,1eT 3a11em1Th u11yw.ecTBo, ncpso-
11a11a.1Mmrr cronYocrb notoporo ]( py6.'left, ro eJRer OAHhln pacxo.:i; ,!l,0.11 -
iKCH COCTfl.Bl:ll'h 

k =!§-. 
Be.lDIJllHfl h=~=*- raK JJ83b1Baellbli1 peuoBa~llOHUhlil llBOiliU­

TC.lb - oape,!1,e.mr B 06IU,e11 c.1y•1ae ;t.O.'llO eateN,'\HOro penoeau.noettoro 
OTIJIIMCBD!I . 

O,~uano, ec.m c oepnoro rola pa6or1>1 ,~a1rnoro mryu~ccr ea MhT 6y­
A6M nponsno,'lnTb pcry.ui:pm.ie on11c.ieu1rn , TO co6upae11hle cy1n1w oxa-

• ~HlllH COl:lble norep11 (C TOHMOCTb p eJ.1H3a1UIH Klllll!Ttl.11) rocn.111H n pllH ll M:tTb BO BHlt• 
).taHllCllCC'lltTaCTll)';KHbOI, 
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m yTCH BTe'ICHBC scer o cpofm c.1ym6l>I m1ym,ecTBa HCllCU0,1b30B88HblMB, ll;UI 

ucno.1bsosaee1>1M11 A-'UI JJ;pyr1u u,e,1cil no yc:uoTpeHUJO 6aeKa, xoropm1y 
i\lf,I STU cy1inm n e p e.!UlP,U61 . IlOCKO.l bKY HB.'lff6TCfl B03MO<KHOCTb BTeqe­
HHC 1' .'ICT HCUO.'lbBOB&Tb HaKan.m BaeYbJe cp eJI,CTBa II IlQ;lfllaTf. ua HUX 

(Hanp., D 6aRn.e) npou;eHTbl, emer0,1,Han cyMMa 0T'IDC.10HD1i MOiKCl' 6h1Th 

y11e11Lme1m. Ta1rn:u o6pasoM 'JI,.rn onpc11,e.11enna Be.11u•m11L1 pe11osa1.urnttei.u 
ot•rnCJJeenlt Baa:uett ncpRoro cnoco6a - ·· 6ea y'leta npoueeros - Mom110 
npm1eeerb .!l.p yrott-c y1.1ero11 11a1:1nc.1emrn· npou;cutOH na OTK.'iaJJ;bIBae11we 
emerOARD cyM11bl. 

Ec.rn r - ne.rn•.rnna 6a1:1KOBCKHI npou,e11Tos 1 Bl>l o .1a11nsaeM hlX no 
811'18-'aM, TO npn emero"RbU B3ROCax k py6.1en, no n CTC'lCHHB n ;lCT' 

o6 pasyetCJI 11:anHTa.1 

r.a;e p= 1+ 0,0 11·. 

0TCIO.!l,a uaHAeTCH Be.:1wrnua roJ1,01:1oro B3Hoca le, Heo6xo;1,m1oro ;i;M1 
uaxon.wmrn: 1.1epes n .'l.eT ncpuo11a•m.ueoA CTOIIMOCTB 1rny~ecTRa K 

k = ]( :,..c.~ . 
Be.rnll.1rna pceoaau,uo1rnoro MHOllillTe.w B :noM CJy1.1ae: 

k p-1 
.h= K= v" - 1 · 

IlpnBe.!l,eHH8fl rpop.Yy.m apet1,no.rnraeT MOiKHhle npou,enTI>I, eo ec.rn 
TO.lbKO B006m;e npnmrnaTb so BHnMaaue npou,een>11 TO aecr u pac1.1eT no 
n pOCTMll upou,eeTaAI UCBOSMOiKHO. I 

Y1.1eT uapac•aum1 npou,e11TOB ua ro,],oal:.le B3HOChl no3so.u1eT cyw,e­
CTReeeo DOHilSBTb BCclll '!llU Y }leHouai.;nouuoro lfHOiKUTC.rn II c.1e11,0RaTC.ll bBO 
ro,1;oe111e sa1::1ochl Ha. aoao6uoB.rnuBe m•ylll,ecTea. B Ta6.1. III upnseAeHhl 
l:IC.'lll'lllffbl peuoaa11uOHHblX MllOiKllTC.1eii A--111 pas.111\1. l::lblX cpOKOB c.:i:yiK6hl 
H npe,!Ino.1oiKeB1111 6ecnpo1~e1n11oro naKon.rne1rn n np n paa.rn'IHWX ae.m­
iiuuax 6amw acirnx npou,eHTOB. 

Hs aroti Ta6.m1~11 HBAHO, '!TO JI,ame npu 4n/n 6au&oscxoro pocTa 
se.m'laua peHOB8ll,11011HOf0 lfHOiKB1'C•Ul'. yMeHblli80TCH npOTBB 6ecnpou,eeT­
ffI.JX paciieTOs: 1tpn n = SO MT - a,;i,soe, npn n = 50 .'IeT- s1poe, npn 
n = 100 .'l.eT - s I 2,5 paa. 0TCIO,'l,a llCHO, Nanoe 3BatieuBe ;1rneeT Jl,.rn 
Reolll 'lllHbl fO;l.OBhlI peHOB&U,UOHH!.II OT'll1 C"1eeu n Bb160p COCTC;\\Jl naliO­

n.leBll}{ i];eeeamwx cpe;i;crs. Ilpn npa Ru.1be011 lflnuaucoso» xoaa flcrae 
orqnc.w1mH AQ.utrnLI uatJ11uaTLCn c nepsoro .iKC ro~a, 11 1·or;i;a yqer nx: 
no c.10aiH bl .\I apou,eHTa11 n11.rnCTca 6ecc11 op 11 b1M. B Te x c.1rma1 , xor;i;a 

1 TaKoe npt'JtnOJIOlKCll!lC-11 pOCT ble npol1CHTbl-a6co.110THO HC COOTBUCTllYCT Ka~on 6 1~ 
TO U•t Obi.10 ¢rn11auCOBO!I npaKTll KC. : CCII I! 11poue11Tbl u .11mc11e111.>1, TO 01!11 np11 1rncr. 11JOTC~ K OCl!OB· 
HOMY rl~l!OCY H Ha JlllX 1aK)l(C ll JlYT npoHCllTbl . 
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TA6JU1UA Ill. 

Pcu o cau.110011J>1e :.111oi«11Tc.111 :t.'IJI paa.1 11'111 i.ix c pc:i; 1111 x cpOl(OB c:1y >KCi1.1 
ll)IYUJ;CCTlla . 

I 
1;,, I 

llJ>OUCliJ OB 

"'" .. ,,.~ .. , "'''""" -\ 
"'· I 5•,, I 6"/, 

I 0,2000 0 .1 8% 0,! 810 I 0,177 : 

10 

I 
0,1000 O,OIS.33 0,079i i 0,0759 

15 0,06!J7 0,().199 o,ou:J 0,0-130 

20 0,0500 0,03.36 0,0302 0,0272 

25 

I 
0,0400 O,o2.i0 0,0210 0,0182 

30 O,OJ33 0,0178 0,015! 0,012d 

35 I 0,0286 0,0136 O,Ol ll 0,0090 

40 I 0,0250 0,0 105 0,0083 0.0~ 6.i 

·15 

I 
0,0222 0,0083 0,0063 0,0017 

50 0,0200 0,0006 O,OCM8 0,003·1 
60 0,0167 0,0042 o,co2a 0,001 9 
;·o 0,01.JJ 0,0027 0,0017 0,0010 
so 0,01 15 0,0018 0,0010 0,0006 
90 0,01 11 O,C-0 12 0,0006 0,0003 

100 C,0100 0,0008 O,OV04 0,0002 

11re•1e1rne p1u,a .let cyw;ecTBonattm1 upe,rn1nrn1·us O'Jttuc.rnuni1 HC 1111 ou3-
BO.'tn.1oci., K&K, uanp., aa am.~. ~oporax CCCP,- abl6op c11cTe»1.i peHOBR· 
u.nn- 6es npou.eutoB D.'IH c y<jCTOM Til)Ol~CHTOB-HH.rn:t~n . .:H II 311a•11rre.11,­
HOA CTCIIeHn sonpOCOlJ tf>uHaHCOBOil no,mTO-Kll. 

CooTBercrseurio pacupe.w JeHBIO Bcero &c.11.·.wp. ull ym,cc1'Ha Bet 
rpynab.t no CpOKaM c.11ym6w II CTOllllOCl'U K!lllt.Wii rpprnw. AIOIK HO IIC•mc­
.H!Th no KSlK;"t,Oit rpynne ro,'l,OBblC peuo11a1..tuo1111ue OT•mc.11emrn. 
Cyarn.a nx, 01ncce1maa .G o6w;eit CTom10.cTD m1yn1,ec1'ua (no.rnoMy oc11oe­
uo:.iy xam1Ta,1y ,11;oportt) ;\aC1' 11e.rnq1.rny cpc,'l,uero peuosaunouaoro MHO· 
;i\IJTC.'111 .1,.UI see.Ii ,'l,Oporu. 'l'aK Ka& 1rny11~CCTBO <ile.T. ,'l,opor B o6w;eM 
,'1,0CTaToquo ycTOfi•mno no csoeiiy COCTaBy, TO no,!l,cqeT, npon3ae1i,euublit 
,1{.l fl JillKOfi·.'lll60 ;1,oporu no Tnny, 6.Tll3K0.\IY " o6JJ qHOll)', ,!l,a CT llO!UITllC 

0 CPCABCfi MC.lD'IUllC MHOlKllTe.rn. 'faKne 110,!l,C'iCTrJ 6w.rn npom.rne,!1,eHbl. 
HeC1\0.11>1rniin ncMe;i;oeare:11111n, npn qelJ peay.nru1w no.11y qa.m ci, ]l.ocra-
1o•rn o 6.ms1rnc Apyr li ,1.pyry. 

E c.m secrn paC'ICT 11ai>on.1eHufl tflo11,;a 6ca npou.curon, TO ae..mqnua 
pe11oea1..tUOHBOro llHOil\llTC.rn no 01'110lllCH UIO KO BCCMY Dll )'W.CCTBY COCTA. ­

B.'IHCT B cpe:i,ue11 h =0:028-0,030. OrcIO;\a BhlTCf\aCT, •1ro cpe;1,uui1 
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03Re111euu1>1/1 cpoK c.1ym6bl HCCii 11accL>I 1rn yw,ec rna .wpor cocrn11.rne1· 
np1rnepuo 36-33 ro.J,a. 1 

B npe.\no.11ollteH1111 11a 'luc.ieu1111 npOll,CHrOB soao611omne.11>ui.zc 
lfHOlfUITC•lH 110.t y 'la!OTCH 3Hll'IIlTC.1bHO ll CHbl11U lllt; r .11,.111. cpe;u rn r Q cpona 

c.1yiK6bl B 35 .l Cl' 11p11 4°/() BC.HI ' III IH1 h = o,o 136, 1'.-e. H ,'l,Ba pa3a 
MC HblUC. 

Kai;. yme 6uu o CKaaauo, n npaKTnKe Hamio: .'l.OPOI' 6u.10 11co61>1. tt UL1ll 
H<U\an.'lllfll\Tb oco61>1tt p e BOBau,11 ommti cf>OB.J; , )) HCC H{.lU36Cil\Hb!C p a c 10;1,1.1 

1rn BOJ0611 os,1e1rne 1rnym,ecTaa npommo.J,11.rnc1> aa C4.CT a;;c11.1ouau,1101111oi'i 
CM CTbl. B HCC HK.110 •m.10Ch UOllTU U,C.lUKO ll B0306U OJl.l 01flJ C 1rnym,ccrna 

c KOJlOTIHUI (11e11ee 1 5 .101') cp::uw:v c.1ym6LI, a IipOllC roro ll 8allCIW 
p C.lL>COll II n cpeao;t,OB. 'J'a Kull 06paso11, qaCTL 'IIICTO 80 306FIO llUTC.lbllld.X 

OT'lflC.lC Huii llJ)O.lO,l,1l.1a n OJ. l!ll,.l,OlJ paCXOAOB f.lKCn!J.OaTau,u u, XOTJI, KOtlM HO, 

JTO llC ~1or.rn LIJ )l(Hl lt'l'b ll0.1..lll llHO · p enoaau.1IOHHOl'O xapaltTOpa OTHX pa c ­

XO,.l,OB. Ec.rn C<lllT4Ti>Cfl c ll <l .lll'!llC.\I HCKOTOp oi1 AO.Ill [ICllOlll\.1.{tlOJlll blX 

Ol' 'IUC!iem1ti n cocm1rn c11crnwx pacxo;.i;ori , TO a pn.'l.C1'C!l rouopnl'h o neo6 · 

XOJ;UMOCl' ll .rn lllb 11;06<1.11&11 K c.uere, l(fl)61.i llOJllOCThlO llOt>pWl'b ucro 
uorpc611oc1'b n 40uearnblx cpe.J;cnax: t1a soao6ttos.ie1111e 1llly1u,ecrna. Be.Ht · 
lillHl;l. ~HOl'O A06a110 1111oro OTIJBC:'ICIHUI COCl'aB.lRCT up11 6ecupo u.eunlllll 
pac•1cr e Ol\0.10 1,75°/0 OT CTOHllOCTU m.1 ym.ecr11a, a npn 4°/0 u a ua1w­
u.rne1u.iti <IJOl:IA--0100.10 0;9°/o· 0.J;H&KO, IWrAa pe1101rn.1~UOll HlilC 01'4.UC.lCl\1111 
ua 11a11mx me.1. AOporax fiy;i.p ycraaos.1e11 L1, npaBLl.lbHee 6yA~l", K!\n aro 
u pcwcmo Co1os111.ill l 'ocrr.:mlIOlI, Rbl.J.0.HJTb ua JKCa.10arau.uo11aoi1 c.ierM 
HCC paClO.J;LI HOS0 6 HOBIJTC.lbBOrO :tapaKre p a ll seem 1>ac11er cpasy Ha BCIO 

lr.laccy iKl'.1.- i op. n.u yw,ecrsa. 
'l'itKlllE 06paao11, or<1 11c.1Ha eiKero.wo ceep1 061.i1rnr..ix aKcn.1oaTau.11· 

0 11 111.1x pacxo;i;on 1175°/0 OT eron11ocru mi:yw,ecroa 11.m-n :rnuucu"ocT11 
OT TeOpC1' ll 'JeCKUX llJ)ClUOCbl.lOK u p u pac'1eTe- ,:i,p}'ry10 AQ.110, Mbl oGeenc· 
'IU 11 BOBMOif\.HOCTI. npoll3BO.'l;I!Th pac:tO.l.bl Ha B0306lt0H•1enue ll11 Ylll,CCTB3.. 

Oc-rarKu or upou BBO.l,Ull bl l onnc.1eunn l0.1m.uw ciKero.i.uo npao.i:nc.rnrbCn 

K pc110Hl\UUOllllO"Y <fJOUlY· lfro naeaercn TC:t HIIK ll upoBC.l.Cllllfl OT'IUC.lCUllll, 

1'.0 na UII X n.m Momel' COCTU!UflThCfl ocoOan CMCTa, D.111 OHU 11 or yl' (110 
yme n o.rnocri.10, a 110 ran., J>aI\ y nae a .TJ.oaoeuuoc 11pc1111) npoxo.11,un, 
no Fll\CII.10/\Tft!~UOllllOi1 CMCTC ll COOTRCl"CTuyrow,ux OT.').C.lU.l' . Il oc.'IC.'l,11111'1 

cuocoG upumn 11 C.-A. C. UL, rle cpe,ll,D 232 no~rnpo11 a1;.e 11.rna1·it1{uou-
11 oi1 CM e1·w 57 1tacu1or cn 06ec1~c 1:1 c 1rna m1yw,ccrna (<lcprceialion). Bo nc11 -
Ko1.r c.~y 4.M ua.1.0 r o.'Ib1W mien n nn;I,y, '11'0 B o6oux c.l )"lanx B c:uerhl 
SUH0Cfl1'CH llC Jl,OtiCTflUTC.lLHO oam,l,aeii w c BC.1U'IUIHJ p a c XOJ.OB HR HOll06· 
HOl!.10HJIC, a pac•rnTD!.IC AO.HI p c11011au.m1. <hlKTD'ICCl\ll Hp 011 311C),Clll!LlC sa 
C'ICT a rnx accnrnosauntt pa6orw: 1rnsrcn pa6oraim sa eo.i:cr eoao61101m­
rn.11>11oro <fJo n~a u 11 oryr 6 b1Tb 11oxaaaur.1 s o.w on u a .1,011 0.rnurc.1 1>-
11b1X Cll CT. 

1 C\I. ,.M:11cp1t ~ 111>1 Uj 1n1:po.'.'.)' o oo:cramm1c•11m o.:nmuoro '"'mrana a>c 1 11opor• , 
• Tpy.:11.i 3KOllJNil'ICC'KOro l)iopo JiK!J C- II . !,cran.n nu ;ii: . Ba.1. Bacll.1!.Clla II npo,P. I: <\ r11G:m.i a11a 
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HaKOUJ1e11ne n pacxonoBaHnc pe110Hau;uon11oro cl>OHJJ.a. 

CocrnB m1ym,ecTsa upeAnpmJTnH u pacnpe,1te.'IC1111e ero no cponaM 
c.1yJK6bl OJ'ia3LIB8CT cephe3HOC B.'IBHBHC ea XOA eaKOll•lCHOH II pacIOAO· 

naHun peRonau.uouaoro cf>oH,11;a. Ha tI>nr. 3 no..asaHo, 1rn.K npm1epuo 
IJSllCHJlfOTCH no ro.!J,3ll paCIO)l,hl ea BOS06HOB.1CHDC m1ym,ecTBa ili.C.l. ,!tOporn . 

Or.1omm1 ua qepteme no op;1,neaTa11 ae.m'IIIHbl ueo6xo;1,m.11.ix it>aKTDll:C· 
CJ>BI rQtl,OBhlI p aCIOMB na B0306HOMCHB0 B npou.eetax OT e cell CTO­

UMOCTll m1yw,ecrea. Mu en.J.BY, qro lI.O 16-18-.rnreero noapacra ,!l;Oporn 
pacxo,11; 1>1 ue:rna<mTMbHLI; ea 20 - 24 f0.l8X fO.!J,OBblC paCXOiJ, J.1 .!I,OXO,!ll'IT 

AO RC.lll'lllUbl 5,5°/o OT CTOllllOCT~ IUljW.CCTBa II K 30-36 r o;i;a n CHI! -

lKHlOTCll il,O 1,6°/0. C.~C.l)'fOW.Uit 00)1,'helil p8CIO,il;OR Onpe;ce.1HCTCfl K 46-

4 7 rO,l8ll (OmlTb OK0.10 5,5°/o), a COOTBCTCTBytom.ee ceumeHne upn:rO,l,RTCff 
Ha 75-80 ro.a:, rAe Opll,BHaThl Kpnaoll: cocran.-unor yJ.i:e 2i5°/0. Tpet•ni'i 

' n (\ 

) \ 
I \ \ 

\ ' -' 1 
I I 

I >---./ 
, 

I I 
• • • • • w ro ~ ~ • 

rndM 
<t>1tr. 3. l<OJ1e6airne ¢a1mt'ICCKHX pacxoJJOB Ha B03o6HOB.1eHHC )l(ell.·AOJ>· m1ymecrsa no ro11a)1. 

DOJl,'beM ()'»t6 TO.lbKO AO 4°/J npBXOJl,DTCH Ha 92-96 I'OAhl lRB3RII AOpore. 
Ms aroA Kpneott Mhl anp,ell, 'ITO pac:rot1,m>1e ao.11ebl nocTeneeeo aaryiat0r, 
n TO'IKD M8KCllMYM0B ll MIIHDMYMOB C6.ilna>aIOTCflj llCBO, lJTO no DCTC'leHnD 
1 50-~00 .IJeT cy~ecraoaaum1 JJ;Oporn rop,OBhle pacxop,w ua noso6uoe.rn­
Hne cp;e.1810TCfl DOttTii UOCTOHHHhlMD, ec..rn, KOH61IHO, me.:r.-,n,op. npep;opn­
SlTlle He 6p.er pac11mpHTbCH, u cpe;i,n craporo n111ym.ecTBa ue nOHBHTC11 
HOJH>J e &.'lellCHTbl . 1 B COOTBCTCTBIIH c HC06XOAIUlOCTblO aallCBbI Bhl!OJl.H · 
m.ero ns pa6or1i1 m.1yu:r.ecrea 6yll,er mrneu11rbcn n Macca tt.eHCIKHLlX cpcncrR, 
ua.1rnmrnsaiou:r.nxcn s cocraBe pceoaau;noeaoro cJJonAa. B nepo1>1e rO;l,bI 
clJOH/l, 6y;1,er ROspacratb, a sareu pocr ero npnocrauae.msaorcn. Ha lf>11r. 4 
YI<R38Ul>I DSllCUCHUll B U8.1B'l.llll tf>ott.1,a (apu 6ecapouenTB0ll ero HaKO­
II.TCHllD) B CBHSD c ueo6X0.1,llllOCTblO BOS06UOB.rnTb irnyw;ecrao B cpORD, 
npnan1>10 npo nocrpoeHnn npeJJ;LTAym.ero ttepTema (<bur. 3). llpu DTOM 
•1 epTem nOCTpoea B npe,1' no.1ol1teuon npooaso.:i,crsa peHOBal\nOnBblI onm· 

1 B noct.ClHCM c11y 'lac sis.1cune npno6peracr 60.~ee c.1011i111.1n x.1 paKTep, 110 cyutHCC11> 
cro octaeTC SI 6C3 r:Cj:CMCl!b!. 
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c.imuon H paauepe 1, 7 5°/o CBepx · o6wrnwx SKCn.1oaTau.uo1:11nn: pacIOJJ.OB. 
Upen.pameHoe pea&oro pocTa WonAa npnxoJJ.nrcs s ;i,aueo.u CJiyqae Ha 
14 ro;t, a c 22 ro.J,a ua•muaerca qacnqeoe ero cnnif\eane. B 40 roAy 
pasMep <PouAa .1,ocrnraer csoero MaKcn;vyMa, a sate» naqeHaercn so.11rn-
06pas1:1oe K0.1e6aBue npnsott <j)OH)\a. RaK BD.1,DO na 11eprema, xpnea.a 
lf>ou,v.i. u ua l 00 ro,i;y Re cnycKaercs x ocn a6cu.ncc. Ilpu atoll o6ea­
pymnsaerca eeci.ua .nurepecnoe 06crosre.11>ctso. Teopere11:ec1m .uomuo 
JJ.0R868Tb, 'ITO no ncte•leHllII J(0CT8T01:1BO npOJJ.OoliRDTC:lbHOrO nepno,'la 
se.10•rnua <I>oe;i;a 6y;i;er BCCrAa COCT8BJUl.Tb 50°/o OT nepBOH8lJ8.llbHOi! 

~'01~--~~~~~~~~~~~~~~~~~ 

~~+-----~f---------t~-----t~-c±-~-+--~------~+-~+---- ' l 
~ "L-__ -_-i 
~JO - -71-·-rt-1 
$25 ~ I --+---L...~ 

I" / i ~y 

!'. #-i I 
0 ~ m ~ w ~ u w • ~ ~ 

roUDJ 
ci>ur. 4. Hapocram1e n pac:i:o11.oaaH1te peHosauuommro 4JoHJ.3. 

CTOJUIOCTR saM.eHJJe3JOfO m1ym.eCTBa . .n;.UI o6nacneeHH aTOrO c..TeAyeT lll!CTD 

1l llllAY1 llTO 1l nepnOA yme SaTyimHI no.1e6aHHi1 pacxOil,OIJ na 8RM0HY 
111t1yllI,ecrna (cfmr. 3), T.·e. noc,1e 150-200 JieT, Mbl 6yAell eJKerOJJ;HO 
SRM0HRTb OOCTOflBHO o;i;11y n TY a•e ,11;0.HO nceft m1yw,eCTB0HHOtt URCCbl, 
n cpe;i;rrntt pa604nfi 11s11oc ee, KaK yJKe cxasaeo, 6yil,eT uccril,a cocTa· 

· HMITb 50°j0 ( CTp. 22). l\fe;IUy T0M, ea.rnqne uenapacxo;i;ouanuoro peuosa~ 

l llJOBHOrO !f>on~a ,l\O.rnrno xapaKTepnaonaTb CTCUeHb ll8HOIII0RHOCTB 1rny­
m.ccrna: eanp., ll·rn n11ym;ecTna co cpol\0~1 c.1ym6bl 20 .11et-n Ral!a.'IC 

!f>OH,J, pa11e11 e y.110, CTOllMOCTb DllJUI,eCt.Ba I 00°/0 i '-10pCS 5 .'let C}lOH,!I; 
l0.1JKCH 6wtb panee 25°/0 , a crom11;1_ctL miym.ecrna-75°/0 1 qepea 20 .'IeT 

1flOHl. = l 00°/o' a CTODMOCTb Illl)'lll,CCTBR panna ey.110. 
1 

IlOi)TOMy, ec.rn 
n BHOC llaCCbl n11yw;ecrna ycraea.11.moaeTCH no ncteqeenn 150-200 .'let 
pasubn1 ao0;0, ro ecrecrneeeo, 1.1To ea,m1umtt lfioe;:i; JJ.O.!l<KeH 6r,1tL pane11 
no.1ountte uep110 11a1rn,.1LHOfi cron»octn 1rnymecrna. 

' C;o1 1 ~;0:1i. .,0~1:1 :ucc1, He np1m11r;i ro BH1u 1amtc. 
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Hannwro;.r.1:1eiiumii cpoK c.11y:a>6b1 n M~· u.1,,ecn1a . 

Hco6.10,1t.mJO n11erb B m1,\ }'i llTO pc11osau;i10 1.1u b1C OT•rnc.1e111rn CTJlOR.'fCR. 

B upe,'l,IIOM»teHen, '!TO m1y~eCTBO IlO,l,BCJ>raeTCS HOpmt.lhHOllY TeKyUJ,e&iy 

n Haunr a,lbROlly pel!01ny. RaK 6buo p a uee yuo:.rn11rro ( ctp. l DJ, cro­
UllOCTb r O!l,OBOrO pellOHTa coopymeunii BOapacraer no llCpe yBC.lll'!CUUH DX 

soapacta. Ec.rn JJ.OnycKaTL 60.1ee np0,!1.0.'lllmTe.1b 11L1 e cpc,'l,n ue cpo1m c.1y m6hl 

r--,,;-rr--,---,----,--,.----,-~~~ TO HC.Hl 411H a fOAOBLl.I peuo­
sau,nOHllblX OTllnc.1 e 11ul1 6y­

.1.C1' }' llCB bUlaTb CH, a CJlC,l.H Uti 

ro.:i,oaon pacxo.'l. 11 a pellOllT 

6yJ,cT pacr u . B CBneu c :>Tn .\I 
H 0THOUICll l111 llCKOTOphlX Hll­

,!l.OB IHJYW.CCl'Ra MOiliHO ll0UL1-

Ta1'1.Cff naitnJ 11 annhlrO;\Heit­

mn tl cpon c.1yi1i61,1. 'J'aKylO 

sa).a4y }'A06110 pcman , 1rn ap., 
110 OTllOUICHIJIO I\ napOB03iUJ , 

1'3K K8K lUICJOTCfl Jl.llH l.IWC I) 

uorO,l,Il\JEll.>ll: ll 3llCllCllU fl! CTO­

lll!OCTU llX JlCllOllTll. 1 

Ec.w H K011uy naifrn.oro 
r o;1.a cyw,ccrnoaaum1. 11 apo­
sosa uo;i,c•mr bl sarb cp1lly 
Jl,CHCr, 11 3pac10ABaHHIJJ: 11 a 

peMonr sa ace npeMa CJ:yiK6bl 

1iap0Bosa, TO, paaJt,e,1an 110,1y ­

llellllhlC JiC.m 'lllHbl IHl •mc.10 

npOTCl\llllU .1C1', 6y.J.Cll uaxo-
4>11r. S. O np e.a eJ1e1me tta1111blTOlHeAurero cpo1<a ,'J,llTb Ci)CAHiOIO OT 111\'!a.ia 

~"2'..C~:A::!~~aH T::e ~~~·~!~o~u:~~~c;B~,g.1!~°:°!':J: c.1ym6w fO.l,OBYlO CTOll llOCTh 
ronnM1 cro1u.1otth pe1.1ottra napoBoJoB na roHH}' Beta. pe1101na uapo11osa. l3c.1u •m1Ja 
6-PnMep (!)f((!fOAllblX 0Tlll!Clle1mn tta B()3o6HOBl!C HIJC ;)Ta, 0TllCCCHfl811 fi T0 11 H0 seca, 

napo1J0 10B~C~~~~1~;.~fi~~ra~;:~=~i.1/~ r~~11y seca, n0Kaaa11a JHl <Imr. 5 . C .lP}TOfl 

C1'0p011hl MOlKKO llO,'tC(l nt'8Tb 

se.m •rnuy pettosau,uo11111,ix 0 1'4llC.lelllli1, COOT.BCl'Cl' B)'Ifl lllllX UOC.l C,l.OBa -

'l'C.~bHO Kll.ll~,l,OllY cpony cym;eCTBOBUl:Hlfl uapOB03a, TalOKe O'l'l teCH ()TO 

Ha tOmry BCCU.. Il epuaa Kpusan-A 11 0 11epc )'BC.lU"l.eHirn llf!C.Ht .'lCT 

aaet poet' OpJlnHat, a Bl'Opan-E nx c11m1wttue. l\.pusan B, Hblpa­

ma10mu11 cymai:y op;i;mmT o6cnx npnsLix, Jt,aer llUHUllYll 11 u pe.1,e.rnx 

20-22 .'ICT. z 0TCJOJI,a nal'.'111,11, HO Bll,l,HO, 'HO )'BC.111'1CH !.: C cpom1 c.1yl1:6l>l 

tl.lfl X03Hfterna npe;i.npnnTnn ;i.a.ieno He scc1·.J.tt si,iro!l,11 0. 

l r011blTlll>IC ili'!l!Uble H pc3y.ii.1ar 1>1 J!C.1Cl06;'1!ut li \Ja pOB030B BAa.:mKm:al CKOfl )I(. ll. " . 
nOA J>Cll3 1( U,JI C0 )Jr. 11 yu11ll!eti:oro, 1905, It r0lllHC.1CHll!I Ila U0300UOB.i CllJ!C ll ) lYlllCCTB3 ll )l(.·l· 
upe;mpmn11 11"- 1mll< . Ba.1. Bac1111i.csa, 1925. 

• 3a orcpcrm1c:11 !lan11 1>1 x o cronwocrn rou11111oro pe:1101na .1.1 11 11 .ipOO{llOa cu1•we 
18 J!CT, 1<pntryro np1m1noch npc11epm1i. rnno1ern<rec1rn. 
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Bonpoc o pcnoBal\UU uMym;ecTBa na mc.neae1>1x n,oporax CCCP. 

q TO lrn.caeTCll 1mKTu<1ec1w ro uposcti,eHllfl JIBBOB&UllOHHhll Ol '<fHC.TeHUfl 

Ra me.103EU:.i:I P.Oporax CCCP, TO ,11;0 eacroarn.ero spe11cun oun ne npo-
8 3BO,!l,HTCH, XOTH upnHLUlllll8'1h80 BOnpoc STOT u paspeweH B no.1oa..n­

Te.lbHOll cuLo1c.:ie. B o.i:acrnocni coop 11.:x,er o pasllepe u <fx>plle 01·<1uc.1c­
entt; Hapo,!l, ttblft Ko111nccapnar <flnuaHcOB eoapa;nae1· llpO'l'UB couanrrn .!t-'lfl 

a;c,1eSHhlI :1.opor pe1:i:oeaunoueoro ¢ioeAa 11, n0Ru.1u110111y, Ctt11raeT DOSMOiK­
HldM eme ro,!l,HO HS.VCl::lllTb B0.'lll'1IIBY acCUfHOB8Hllil H8 j l\C.-l CSHblC ,'l,Opo ru 

R s aoDCllllOCTH OT p;encTBnTe.n,eon uorpe6nocrn B S<UICHC :MCllCHTOB u11y­

lD,CCTRa. I:ta1' e1>1.we yKaSblBUOCb, rmwii uopfl.10 h: Hey.a,o6cu, n o6oiltnci, 
6es saTpar Ha. BtlllCHY m.1ymecTBa BCC paseo HCBOSllO>KHO. B l.pyrll.I 
crpanax-rep11aunu, C.-A. C. Ill., ffiseii~aprm-Bonpoc o peaouaunu, nocTa­
B.WHHblil ua 04.epeAb c H&'la.11a Tenym;ero CTO.lCTm1, 11e 1'0·1bKO ;1,eTa.nno 
})83pa60TRH ( OC06CHUO B llsetiua1mu ), HO II npoBeAeH R :.1m3Hb. Be.111~ 
•nrna pettosaunoueoro <flonJI,a (tfiou11.a "06ecn;eneuu11 uMyn\CCTBa") ;1;e.ieJ­

HMX ,~OpOr C.~A. C. JlI. ,ll.OCTTJr .1a Ii 1924 fO,'l,y 1.411 Mll.'1.1 . . '1,Q.1.'l<lpOil. 
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Hu>K. fl. . H. Kapruu 

HOPMAJlbHAFI 

06CnY>-HEHHOCTb 

>-HEJlE3HblMlll ,lJ,OPOr AMiii 
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HopMaJihHan oocJiymeHaocTh m eJie3Hh111m 
1~oporaMH. 

Arn cpa1me111rn o(ic.1y;i;e u11ocrn meJCSHbrn u AOpornuu pa:Mu4111.i:t 
CT ll<I H 11.111 06.rncreti, B Silrpattn1rnoi1 nc1mrn nO.l b3YIOTCH .J.Bym1 npna11a ­
na1.1u: ryCtOTOil CC'J".JI ll OTHOJUCl!IJeM l{.lOHf,l TllKOBOl1 K '!IJC!ICHHOCTU mt­

cc:1ett 11 11 . Hey.a;o6cTBa nu:oro .11eTOtta s;n:.llO'HllOTCa s TOM, 'ITO npnXO,lnTcn 
oucpnposarh c ;111ym1 ucaaaucu11r.rnu •rnc:uurn. B 11 a111el1: ne11arn YiliC 
11puH11.1cf1 ,itpyron caoco6 onpe;i.c.1ctt1111 06c.1y;KCHHOCru, rrnrblsaoomnl.t 
O,!J,llORpCMCll HO o6;i :nu np113Ht\Ka. qllC.l CBHilll se.rn•mml. o6c.iy;KCHHOCT11 

0 11pe,1e:111CTCfl ,, l\O~cfmu.ueHTOJI 06c.1yiKCRHOCTll"' 110 .. 1y•ia10m,1n1Cfl B3 apm~­
).!Crut1.CCli0fO npo u aRC,!l,Cll HH 5 Ull'ICHni1 ryC'rOTbl CCT U II ,],.lUHbl, npnXO.!LH­

lllC.il C!l m i C,],UHDUY !l ilCC.le llilfl, Tali K<IK 06c.1y1KCHHOCTl> nponopunOHft.lbllCl 

n TOi1 a ;i.pyrott ac.1111rn ne. 
Ta&ofl. :aiero,ri aaeT uos11oiKH OCl1> BblBeCT H, Hanpm1ep, S<ll\.110•.mm1 e 

o T031, •1To EBponel1cl\1trt •lllCTb CCCP (1a6.1 . I) npn No&rJupm1,lleHTC, 
p1w11 011 6, cp.e;i.n E11pouclfo;aix rocy;wpcra 06c.1y.iKeea ;n.e,rnauWMH AOpO­
r :l \111 ro.1i.1;o .1~· •1111 e Typuna n A:l6murn, R .!I.Bit pasa :xya:e B o.irapau, 
B 4 pasa c.rnGee f10:1 i.11111 u tt I<! pa.a c.1a6ce .ilarn1m, HC rosopR yarn 
o '11p;rnu11n (0Gc.1yme11ROCTb noropoti npesocxo:rnT 111uny s 22 pa:.a) 
n Bc.1bnrn; nor.1e.),HBH 06c.1ymeHa .ine.1esHblMI1 A.Opormrn R 90 pas .1y1.1 111e1 
'lC.11 uama CT!)ilHa. 

C•mnu1 .6e.11>rmo cTpaHoti, A.OCTBrrne1l naCbllJ\CB nn mc:1eaHhllln .l.OJ)O· 
rmw, wn ni'IK pasn11n1e cern B aro~r rocy~l.llJlCTBC JiKe opuocraHosn.1oci:., 
oupe;i,e.11ur. Jrn.Kax ;1 ;c pmrncpoR J\O.rnrna Ji;OCTnruyn, CCTb EaponeifCKOi'l 
•1:lCTIJ cccr, 'IT06M ClHlR/Ull'hCll no 06c:1y;1:0£JUOCTll c Be:11>raei'i. 

Buc,1el1 06oa1rn lleHnff: 

J, - ,:l,.mHa cern rocy;J,apcTB<t. 
s - lJ.lO lll,a.),1. TCJljlD'fO[lllll rocy;U1J>C1'8a . 
. N - 1.1uc:1e1mocrb tt ace.1eH11a rocy.l.1tpc1·lla. 

Tor.1a 6pc)1 mien : 
ll .lOTllOCTI, llHCC.lCHUJI crpaRf,! 

0=~, 
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rycrorn ecru me.1eaH1ou .!l.Opor 
- L '- =-s, 

o r uome Hne A.rnHhI ccrn n. q11c.1y arnte.ietl 
], 

'1=N, 

1;.oaqltJmuneuT 06c.1yif\e tt11 ocru 
- L' 

k=Av= SN 

OT!()'.111 DCI>.Oll/lH ;t.mna 

L=VkS\"=503.466 "-"· 

r,11.e k= 543 (Koacf1cfrnuueu1• 06c.1ymeuuocTn lic., 1>nrn ), S=46.03:l 110-
Rep:rnocrh E sponcnc1wit <rncTn CCCP (n cOTHnx KIJ. K.11) u N = 10.1 41 
uace.ieeue Euponeti.CKofi 1.1 ncru CCCP Cs ,!I.CCfl'rKllX Th!Cll'I 11rnre .iel1). 

TanuM o6paaoll , 'IT06hI ;1,0rt1 aTb Be.11.rmo, m1u 11p11w.1oc1. Ow ;'.l.O­
c1'pom'1> OK0.'10 450.000 1'..11 JKe:ieaeo;i,opoaamx .muun, T.-e. 'ranyio ,!l,.mHy, . 

iwropaH 6o.1ee1 'ICll RCfl cen. Coe,J.miee uwx Lll r a TOB _-\l1epmm. 
Jl..111 roro, 'IT061>1 cpasuaTbCn no 06c.1yi1\e 11nocT 11 c ~11 pam.:,neii , 111:J 

;1,0.l iKRl>I 6bl.lll 6hl IllolCTb CCTh) ,!l,.lt!BOIO, npm1ep110, II 25 1.000 rc~f. 

{Io,1y'l'atol'Cff uonc·rutte :tCTpOHOllnt.1ec1mc tt1t4l!JlJ. Ifct.1uc.rnff no .'J.O· 
HOCHHhUl. u;enall CTOBllOCTh nocrpolhm O;J.HOrO K.l f jl\f'l.l CBHhl X 1'\0 p Or 01\0.'IO 
I 00.000 py6., H/.UI npum.TOCL 6w aarp at'Bl'[, 1'1\Illl l'<t.l R cy1iu10 OK0.10 
25 u.1p.:i;. py6. 80.lOTOlt ]I.} lff TOl'O; qro6u c pil BilRTl>CR n o 0Gc .1y;trnHHOCTll 

c (JI JJ<I HJJ;lfel1, D OK0.10 45 1i1 :1 p ;i; . py6., 1.J.T06w AOihll AO )'POBHR l)e.'lr.rI!U. 
Bo.me 'l'Oro , ca11 on IJ1p1wnnn npnurnoc i. 6w ,!1,0Crpo1m. CBhlUie 55.000 t.·,u 

il\e,1cau hlx ttopor, o.i:To6w :wrmtTh Ee..11,rmo; n1:11.wo rOROJHI 4'paH1~nff .!1,0.'!lKIUl 

Sil'rp arnTL CBblllle 9 ?11.lpA. py6., C\IBtaH .'1,.'l.H <f1paHttllll .'J;OBOCBll YIO CTOH· 

l!OCTI> 0,!l,HOrO li ll.lOl!Cl'p a. B 166.400 py6. 
Pesy.1 i.Tt1Tf>I H<tcro:1i.Ko nopasine.lbHble n ue11ocn:11.uwe .J..1H 1rnu.1rn, 

41'0 llll.'1Dlll.l0Ul b COl! HCBi\'fl,CH B apaeD.l bHOCTII onpe.'].e.1eHllH cauoro ,, KOit<fl -

4HiLJ;llCRTa 06c.11ymeu110C'l'll "; l 0.'J; H<l.RO TeOJlDR AllOl' ,'IOB0.1b HO ll JlO 'IH OO 

Ma.1:pu 111•1ec&oe ero o6octtosauue. B 11eY m.e Ae.m? 
IlurrnaTe.11bHOe pacc:.io1·pemie noMel..1.1,e~rnotl irnme ra6.rnu,1,1 AMT HOB· 

l!OiKllOCTb IlOJJ;llCTIITb C.leiJ:)' IOmy iO SKOHOll llll:CCny10 3aK.OHOllCp1IOCl'b. Ona · 

aw1mercs, 'ITO noal))<J>nu;nenr 06c.1y;l\eRHOCn1 n e na.rncrc11 ee.rn•rnuoi1 
nponsBO.nHofi u nesaaucmwn; peano 6pocaerca a r.1asa 3anacu.uocrh 
3Ha1./CH UH ero ( a TU.KlHC Il 3 Hall:CHBJ[ r yCTOTLl CCTll m. ,!!..) OT Re.111'1liHW 

U.lOTHOCTU Hace.ieHnR; UH&4C roeopn, n pon SBO.!l,CTBeHBf,Je CD<HJ crpan i..1 
npe;i;.J.e eccro onpe).e.rnJOTca n.10THOCTb10 nace.1e11ua . Em,e Hp•1e aror 
sanoH BhlCryuacr npn paccMorpcn1111 ;marpallllhl, na. i>OTOpo!t no r o pu-

' A 11 eK01op1.1e aBTOpbl ,,.CJ..1H y.CJ.o6cTBa~ llBO.CJ.HT coscpwc1rno npo113uo111>11oc !13MCHCm1c 
BCllll'IHHI~ K03¢1¢llll!llC flia, 11pmm~1a11 3!1'1~C!IHC, pa1moc KOpltlO ~ u.~ 11 parno.11y 113 l! CTl!l!llOro 
3Ha•!e!l lll! K0 3!jl¢i i!!ll1CHTS. 
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.soera.lbHOHY ttanpa.B.-lCHllJO or.rnmeHDI SHa<JeHIHI D.lOTHOCTB R8Ce.1eens pas· 
.'IH\IHblJ: rocyA.apcrs, a no eeprenu1.no..iy eanpas.'leanro- atta'-lettna 
r ycrorhl ceTH m. A· l\'Tb1 BD,!1,m1, •uo npn c.1a6oft mi:orttocrn uace.1en1m 
sea'-1.ettn ll rycrotbl cet11 (a rn10Re u noa4icimueeura o6C.'1 ).,Ketteocre ) 60.'lee 
ummne u, Hao6opor, npu ROSpacranne 1uoruoCTe eace.11euna pacrel' 
e ·rycron cern me.1. :.,op. 3ro He C.'1) qaiteocn., a aKOHOMBlleci;aa ue-
06:10,!l,HllOCn.. tlepea caMoro ee6s 11e nepenpurueuu .. Pasy11eer ca, cpaBF1e­
m1e paa.m\IR bl.X ctpau iiomno ,!l,e.11an. npu 11cei: upo'lu.x p8BHblJ: yc.'IOBDBJ: . 
IIoaroMy ~narpMu1a l·s coc1a1u.el!aJJ..-UI espouei!cirni: uapo,11,0B, JIB.'UIJOIUDJ:CJI 
B CHOell ncrop11•1eCROM paSBllTDII 6oJiee TCCHOit CCMi.en napo,!1,0B. Ta me 
.l,IHl.rpurna IlO,!l, 'lepRlll!8CT

0 

OTCTy11.leBBJI OT npasn.'I ,!l;.UI rocyAapCTB 'feM­
.rn6o BblAC•UllOIUil JClJ, uaapm1ep: OTCT8B8HHC A Hr.rnu, f o.'l.!8HAilI1 n Jha­
.rnn 06'L11ceserc11 pns1mroli 6eperosott .rnttnett , :r.topc1rne coo6m,ettne B.!lOllh 
KOTopoi:t BOCllO.rnHOT ee,!l,OCTaTOl\ me.'IeSHhlX ;1.0por; UHSKEii KOal}llfim.~eem· 

t1;.1JH CCCP 06t.RCBSl0TC.ll Jl8.HI1J.lleM BeHaCC.1 CHHOif ny CTblFJllOI:\ 1eppB1'0pmt 
ceBepnbu ry6ep1rnll n r. :i.. 

;.ecrn.JJHR 

'<> ' 
... / K:2uO 

/lt("''"'! 

_] 

1114 a.I 
OrAe.n.e1>1e Teppnropnn ABcrpa.mn TalQlte eUONJTCR a 60.11ec e11n 

11euee O,!l,DB&KOBIU SKORO}IIIlJCCKBJ: yC.-lOBDRX. JI.earpaHM!I. 2-R D AJI R 
sroii '-1.&CTD BeMHOro wapa D0..'1,TBepmp.:aer DOP,lletJeeey10 B8.llll SKOHOUB'le­
CKYIO 88BDCDHOCn.. 

CtJnraa upn H8olB'IHOli n.rnTHOCTll eace.iee:ee, t/.TO pasHepbl me­
.Aeaeo,!1,opo11mott ceTB Benrnn, Il'JBett~apee, 4>pau~n e, JI.aenu, H opeereu 
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TA6JU1LlA I. 

EB P 0 II A. 

i I :E'"' ~ O<e = g!c g :5 AOpor o6C!IYJ!<CllHOCT!l I~·: 1. 1 ! ~ ~.' • 1 ·. ~ n""" *'·'""" ."'. '"''"""' .. ' 
g fOCYllAPCTBA ! ~~,, i ~~ ~ ~ ~ ~ ~ Ha IOO IHn ! O.OC<'~ '.;)~ 1 '.~: 1 Hop.,1a!lb· 

~ ii .= \=~ 2 J:
1

: ~ 1 c ~ Ke. ~~1 arnre.:~~r mt:1 ~ 
~ i L 1 s1, .~ 100 i ~:::::_,.).=s~=N-i1 1< ::::: A'' I K=-,21i, 

:. 3.4'5
1 

3.096 ; .650! s ,,:·:· ,;::"II l-1 20 1 I HopBcrn11 •• • 

2 <!>IJHllHHAHSI . • • 4.290 3.331 3.3W 10 1,29 12,75 !6 22 

3 Wseu1111 •• 15.186 4.105 5.904 , 1-1 3,70 25,72 95 3L 

4 CCCP Espon. •men, 53.654 45.03'/ JOl.4!01i 22 J,17 5,29 49 

5 3cromrn . 1.433 47.5 I.Ill 23 3/)2 12,90 39 51 

2.8'19 657 l.5961 24 4,34 17,85 77 53 

65 am an 25 0,19 0,7,1 I o,i s1 
· 1 3197 l.476 5.5361 37 2,16 5,77 1 12 82 

6 Jlarsn11 

7 An6ann11. 

8 fpCUHH 

. 15.5'20 5.052 21.3381 42 3,07 7,27 i 22 93 

3.120 553 2.430 44 5,6-1 12,84 ~ 72 97 

9 Hcna1rn11 . 

10 Jlwrsa. 

II Do.1rapHR . I :2.614 l.032 4.861 47 2,53 5,38 I 14 10-I 

·I 9.172 2.490 12.071 48 3,68 7,63 I 28 12 1Qro·Cll3BIHI 

!J Pym.inm1 11.789 3.161 17.393 55 J,73 6,78 25 

14 rtopryra11Hll 

15 Typum1 

3.421 919, 6.023 66 3,73 

. . . 4141 "'1 1.900 67 1,47 
16 no11buia • 15.887 3.865 27.179. 70 4,ll 

17 <l>pauunH. • 153.561 5510 39.2101 71 
1 

9,72 

18 LlaHJUI . • 4.967 430 3.268 76 11,55 

19 Aecrpalllrn . . 6.339 840 6.6551 79 I 7,55 

20 Beurp111( 9.529 927 7.981 86 10,28 

21 LJcxo-C.1onarn11 . 14.030 1.405 13.611 92 9,99 

22 . Weclluapm1 •• 1 5.348 413 3.886 9·1 12,95 

23 JllOll:CC.\J6ypr •• I 538 26 26l 100 20,69 

· 120.11 8 3.126 38.836 124 644 

25 fepr.taHHA 

26 A11r111111 

27 ro.1.1aH:in11 . 

28 fiCJlbrHH 

. ' 57.652 4.739 60209 127 '1 12,18 

I 392621 3105 47222 152 i 12,64 
1! 3 1-14 342 68651 200 10,07 

• ~ 11 093
1 

304 74621 2H 3649 

5,68 21 

2,18 

5,85 24 

13,66 11 133 

15,20 176 

9,53 72 

11,94 123 

10,31 103 

13,78 178 

20,61 426 

5,18 33 

9,58 11 7 

8,31 105 

5,02 5! 

14,87 543 

!06 ,,, 
146 

148 

155 

157 

168 

175 

190 

'°' 201 ,,, 
'" 281 

236 

442 

543 

n;111.11ep : }11111 CCCP 11op~1allbHall r\"C10111 CCTH A=m1J:0,151l=0,15·22=3,3 K.11/ 100 "6- IW. 
.. • 11opr.ta111>Hblll ~o3<!Jc\111u. o6cny)l(CHHOCTH K=M IJ =m'll = 2,21·22=49. 
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TA5j Jf1UA II. 

ABCTPAJI JUJ. 

C TPAHbl I 
Ko'¢1ct>11uHCHT 06c.11ymeH· 

fl .lOTHOC'Tb llirntta )!;:. 11.. HOCTll 

11 acCJ1eH11ll 1111 100 K1. K.111 Cymectay- II 
IOIUll R Hopwall bHblll 

--- - ------
a ~=f i.=s~.., k={=h K~-~== 

3an. ABCrp8111\JI . 0,1 0.3 70,5 2 
!(BHl!CJ!ll ltll. •• 0.4 0,7 105,3 8 
IOllrn. Aecrpamt~ : 0,5 0,6 68,l 10 
H. JO;im. Ba.1mtc . 2,6 1,1 46,2 54 
TaCMlllllill 3,2 2,1 137,8 67 
Hoeo-3enaH~H~ : 4,S 1,8 72.0 " Bn1e1op11H 6,7 3,1 145,2 145 

npll.\IC'laHllt! 1• ma611 . If. no OTHOWCHHIO K ABCTp81Htll YCJIOBHO HB~!ll 11pHHRT3 HOp­
M3.1bHOR o6c11y)l(CHHOC!b l+:CllC3Hb1X nopor BHKtopHH. Pa3yMCCT.cll 113 ITO H3tl0 CMOTpCTb, 
UK IM ucpeoe JJpSIOl!Hl+:CHl lC H n paBl!JlbHee C'IHT3Tb 3TY ee.~t1•11t11y lllllKC ll OpMllJlbl\Oll; 
OJIH3KO TaMOllall y CJIOBHOCTb HC BJIHl!eT Hit BblllBJICllHC 3BKOHOMCpttoR 338HC\\MOCTl1 MC*Jl.Y 
JHa~CHllRMH l H ~. 

II HCKOTOpLIS p;pyrnx rocyA,apCTB, MOryT 6bll'b llJlHHHThl K&K HOJlM8.~bHble, 

lll>l llOJtteUJ npOReCTD KpHBYlO .JIDBBIO, Bhlpamam~ylO n1ieP,e.;1 bl HOplala.1L-

1:1oro p&BBllTIUI ryCTOTbl ceTll lKC.1C3HhlX ,1\0por II aaenc1n10CTU OT U.lOTUOCTB 

Hace.1eH1JR. K STDll npe;xe.rnM ),O.liRBLl CTpel!UTbCfl OCT8.1bllblC rocyAapcroa , 

11e Rhl3blBAff "pes1a1epHb1X n neaOCD.lLHIU ,11.UI uau.uu (l8Cl:O)l,OB. I\.pnBy10 

:ny Hll30 RCM ipa,r/]uKO.ll 110p.lt<t • .f!,lfQU G6CAy:JH:eNHOcmu, TaK Kll.K Ta1:aR 
Kpnaan, 1rnK nonasar::IO enme, swpainaeT co6010 saKOH nari1e11euus HOJl­
Ma.uuoro KO&cl>cl>mi.eeHTa 06c.:1~· iKe1mocTB. l.\.pnBa& aTa uosfl0.1ff6T pernari. 
aa,;a11n 06 oapet1,e.1emm eeo6J:OAUMblX paauepos cern npn 11;anHoit mtOT­
nocm Hnce.1euu11, a Tax;ne cpaeunearh Yem,11,y co6010 0T11;e.'lb11Lie , rocy;i.apcTBa. 

B1>rne,1,e11 ana.111rm1eCR}'lO aaeucuuocrh. Ha .iurnrpairnhl BB,!l,HO, 'ITO 

rpaqnrn na.rnercn UJH11t10tl .m11nen, a nOT01t1y MCffi,'l.Y ne.'£11 1111naMB A n f> 
cym;ecrayeT 68BDCllMOC1'h 

), = 111'5, 

r!l,e ee.11111u11a m ne.rneTCfl llOCTOflHHbl ll ' IIIC.ilCUULJ.M KO&<f><lmnoceTOM. I 
.n;e.rneM TnKoe npeoGpawaattne: 

r L ' ' (-".'s· )\ = '-,'; E=ir -s; • 
' BeAll'lll ll8 Ill ::::: i;;:: ~ : :f = *. T.·e. npe.:iCTa1:11111eT co6oio A~ ltHY *· .a.., npll· 

XO.llllll)'IOCll 111 it:11teM1. 411CJ1e1111oc ~11a4e1111e ll..1>1 Esponbl pa a110 14,87 u.111 np11 1136pa1111blx 

11 :1~111 tt l):ep11re.1.u 
1 ~;!; = 0,15. 
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BIIAIUJ, 11ro 06c.1Iymeu1:1ocrb yBe.m"!aaaeTcR a 60.nwcn crcucnn npo 
Meui.weu uponop~noeaJtbHOM npupocre cern. )I.a.tbRel1mne npeo6paaosa­

npnBO!l,HT K c.1e!l,y10m,e.uy: 

K=4==<11~J2 = m!O= lln, 

rAe M = 1n! -110Cl'OHHl:fbli!: no~!flljmu;eeHr. J.(.111 e11poaei!:c1mx CTpa11 wa­
t1e1rne ero, KaK su,a;eo na rpac}m&a, paoHo 2,2 1. 1 

Iloc.1e,!l.as 11 !flopu)•.ta roeopur, "!TO tWpMa. . .u,!1aH 06c.,1!/J1Cewwcm1, 0 .Aii 

omOeA1i1thlZ iocyQapcme nponopiwoua.ri.Ha n.wm11ocmu Hace . .JeHuR. S11a'l:e­
Hue 06c,1ymem10cTn no.1 yqaercR, xan. apmfJuerntLCCKOe nponane)(eeue n3 
DOCTOJIHHOro 8H8ll01tDH .lf Ha Be.:nltLHHY 0.10THOCTU &. 

)l.,rn ~;spouettcKoi!: "lacr11 CCCP eop:.ia.uuas 06c.1y11teHRocri. 
pa1rna 48. B nacronll(ee apeun ara o6c.~ymeueocn 11ume uop1m.1i.11ol:t; 
AAS 00.J,HSITl.IH !1,0 HOpMbI Heo6xo.:i;m10 !l,OCtpouTb nee me OK0.10 100.000 t:.ll 

*e.11eaHO,~OpO»tHhlr .rnuntt, O.l.R&KO ara 1(ncfJpa nounsercn, ec.m or6pocnTb 
HeHace.lleHHhle MCCTa ceaepehlx r y6epuntt. 

HraK, !dbl opnxo,l\IHJ K aa1rnro"!eenro, •no npa cpa1rneeun M0lKl)' 
co6of0 pas.rnqHhlX CTpaH mm 06.1aCTeit e npu peruee1rn eoopoca o Aa.1b­
nei!:rne11 paaeeTBn cel'll me.'I. !t.Opor ea:i;o crpeMDTbCll 110 K ypaeueemo 11x 
KO&(~!flnu.nee1·oa o6C.lfiK0HROCTB, a ;1.0BOARTb CCTb m.e.1. ;i;opor AO ~ Hopva.u­

BOrO KoalfxJmu.euTa". 
IlOA,Meqeeahln lfHOIO 38ROR ;i;aer AIHC OCKOR8 11H0 npCi\.'IO;ti.UTb 1w .1a rh 

cpaeeeaue Mem,11.y co6010 OT;'t.6.ThHblX 06.rncTelt n crpau uo ,,eopiia.nH011y 
xoalfilfmu.uenry", a T&KiKe npe;i;.;xomuTb rrpn oe'lataucm o6mnx cpatum­
TMbHhlX CT&TBCTO'ICCKHI C8C,!leHnfi 0 me.11eseun: ;l;Oporax nollell\atb, JH\­
pa:Ay c cyrn.ecTBYKllO,llil xoa!flcf>uu.neetoY 06c.'lyme1rnocm1 Tai>.at.e n ,, eop­
llUbHhllt KOS!f)<f>eu.ueet". cpaaHeHne c KOTOPhlll He 6yAeT npnB0,11.8Tb 
K yKas&RBblM a1>1rne napa,m:oKca.uublll ueamaae1rn1>111 peaphTaTau. 

qroUbt ee npn6erari. R Bbl'IBC.'leuusM aeal!emrn eopvanuofi ry­
CTOThl ceru o HOp11a.uuoro &oa!fli:fiuu.neura 06c.1ym.eHHOCTH, )'!!:06eo nO.t}' -
11aT1.> rpaqmqeeKn us npnHrae~mn :t.Barpaiurn. 

llttJH.;eitep /(. H. J(apu1H. 
J)CHKllfpM 

3 1>1apra 1926 r. 

' Op1t tu1111ux un1ep1tTCM1X M ::=m'= ( I~~)'= 2,21. 
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r A5AP.VITbl 
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Ill n P 111611 Ill }f{ EH Ill .A 
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raoap HT. 

,ll.ui B03310m110 ceo60AROro n BITOJ.He 6eaonacHoro no pe.nCORLUt 

oynrn .11.snmeHell n0,!1,Bll1KROro cocraaa neo6xo,;u110, 'IT06hl en O.ll.H& na 
ero <1acnn ue 11or.,a, en upe KaKOlf no.11omemm, sau.ennTh HH sa Cll6iiaJO 
CTOHmnc coopym.emrn n ape,!1,aien.i, :irn sa npoxo,wa~elt no CMCiKllblll nynrn 
TIO/l.BBlKHOit COCT88. 

)l..rn BblUOJIHCHUH OTOrO yc.rnnnn, co epe11eun OCHOB8Hlljl ;Ee,1cBHhlX 
,11,0por, e paani.11 rocy.11.apcTBax 6bl.rn ycTauae.rneae111hl ra6apurw TIO,!l,Bnm­
HOro cocnaa H ra6apnTbI npn6,rnm.emrn crpoe11nli K npu. 

fa6apnTOM IIOABHiKBOl'O COCT&Ba Ha3blB8CTCH nooepeo.iuoe upell,C.'lbHQe 

·O'lepTaone IlO;'lBBltWOro cocraea BMCCTC co see.mt BhlCTynaJOH~\11111 H BHC$1-

lll,IHlll ero t!8CTILMB n c noca,11.Hr:.urn: cnrtta.'la11u 1 npn yc.1oeun cnoiwtlHoro 
CT(lHUDfl TIO;\ll l:lRHOro COCT&ea ea npBMOX nyrn. llpn 8TOK cpe,11,1u1n OCb 
ra6apeTa nOARBi'ltuoro coCTasa1 oposc:AeHaas nepaeHADKy.rnpuo K M11111111 
RacaTe.'fbuOn K TO.'IOBKtUI peAbCOB, cosna,11;aeT c sepTBK8.'lbHOi:t OCblO nyTll. 

fa6apeT 0.10 npele•lbBOe oqepTaune npu6.rnmeaus crpoeHni1 K nyTn 
onpep;e.~seT uan111e11bmee j],onycreuble paccTOaemt npe6.!DJKeHnH crpoeuun 
B npe.11,MCTOB 11& pa.8.18\IBLIX Rb1COT8J: 01' ll)'TD ,11;0 ero oce, npOR6ACHBOi1 
RepTBKa.l bBO <1epe3 cepe,!lBRY nyTn! RHe SaBDCB.HOCTII OT Toro, .rnmnT .rn 
"YT" ropnsonTa.n110 na npnMo» y1JaCTKe 11.m m.1eer nonepc•:11u.in yR.lOH 
ua eaxpyr.'ICHHfl.I. 

MemAy ra6ap1traim nop;anJtteoro cocrasa n npn6.mmeuna crpoenni1 
K nyrn in.meres cao6op;eoe npocrpaHcrso, rapa11Tnpy10m,ec OT eau;eu.teHBfl 
nO!l,BDlKHoro cocraB& sa ca:1emHL1e npeA!ilen.1 n coopymeuen. Or saue­
n.1e1nrn me DO.J.Bnmuoro cocrnsa P.pyr sa Apyra ycTattae.rnea..rncb npc­
Ae.'lbHhl0 H8llMem.mue paCCTOflHBK MC)K)1,f ocmrn CMC»tHbll: nyTefL 

Pas11hle rocyp;apcraa BK.m,!lLi1Ba10r R nottnrnH o ra6apnrax paanoe 
cop;epmnnne. 

fep111auc1rnn ra6apur nOABnarnoro cocrirna c 11an60.u.men umpHROrt 
B 3250 MM, npnunbl.11 1 T8Rilie Bo.~rapnejj, )l,a11nei1 1 Py111i1m1ell, Ce}l-
6uelt n Ilo.'lhmett, He MOlfieT 6blfb no.11:1ocn10 ucao.uaoeae p,.rn 011.epra· 
HUH aaronos: mnpuua. noc.1e,!l,unx .11;0,rnrna 6N.Tb y.11eHblll8eM& Ht\ ueHO· 
TOpyw se.'IR llBHy, oopep,c.rneMl }() no OC06LIM lfl<lp»y.rnM, 8 8ftBDCBllOC1'U 
OT p;.Hlllbl II 6aa1i1 BafOHOB. 

' 3 Hlll lK4011CAHll ROll x TOM 2-e H3.11.a1mr, 1922 r ., CTp, 12-21. 



fep118HCIHdi ra6apur npa6.rn»teHKll CTpOem:fi1 K nyTfl 11pH1lCHS:HlTCH' 
0-'UH B TOT JKC KaK H& nplUlblI Y'-laCTKal aytn, T8K H H8 SEIKpyue­
HURJ: c p&ABJCli \lll B 25 0 JI u 60.11.me. 

B ra6ape1·e npe6,rnmeHBB ctpoetteii I c.-A. lll ra ros, p&CCT0118Ufl 
11p116Ailiti:CHUJ'I CTpoeeei:t OT nyTH BSlleBSKlTCll B R8BOCHMOCTJt OT pa;i;nyca. 
1>pBBl>ll JI OT ;i;.rnHhl B 6asbl ( paCCTOBBBB M6JIQY 1111> 80pH11Mfl Tc.16»tCK. 
JUR apaftRllMU OCJHIII ) no;;anrnor o COCT&aa. 

1'11.6apoT no;J;BB»t1t0ro cocrasa HopaeJKCKex Jtte.:i. MP· c ttau6o.u.weit 
urnpuuott a 3400 APt 1 ycTaeo1ue e 11;.111 aarouoa c s yaoao11 JJ..meon. 
18,2 .lf fl c 6asott a 14,4 M; TaKoit JKe raOapur ~a11 1U ee11;CKHX .ifte.11: . 
• 11.opor AQnyc&aer o6pam;efme saro11os ;i;.Hrnon ~4 M R c 6aaon iJ.:teROil 
18 M u ao Kpua1>111 c pa~oycaMu AO 180 .l!. Ilpe 66.ti,11111 1 6asax e.ur 
AMIDRX ra6apnThl AO.t»tRbl COOTR6TCfBCHHO 113lJ6HBTbCR. 

To•mo TRKme me.1. ;i.op. Ilarnm:-.1111011-CpeAeS. uope .!l,OnyesaeT' 
raOapuT UO,ll,BlllKHOrO COCT888 mnpnuon B 3200 MM A,lff BarOHOB ;;.rn­
HOd TO.l bKO B 12 M; npn 6•J.1b lllllX ;i;.UHHlI BtlfOllbl AOAlftRlil IHICTb MeHb-
111yro wnpnHy. 

l\femJWHapOAAblii raOapnT .!l,.'IR rpallSDTHblI narOHOll WDpDHOi1' 
3100 AtM rpe6yer cyiKeRaH no)l,a omuoro coeraaa npOTBB ra6apeta~ 

cor.'laceo yRasatrnft Ta6.mu n <J>op11y.l. 2 

H a BocHniicRDI 3 me.'I. ,11,opor&x c noncii B 760 .11.11 yCTauoa.ie 1+ 
ra6apHT DpH6J1BmeaeJ1 CTp06HRit .!l,.19: npHllbll yqaCTROIJ llfTB, & Ra 
aaKpyr.'leRnHX OH cootsetcTBeHno pMoycy ycunp11eTC1J. B,1aro.J;ap11 BTOllf 
ra6apnT ao;i; eemeoro coeTaaa ea Tel. me il,Oporax ue Tpe6yer nnnaKBI, 
orpauat1e1rnd. IlpaKTHKa op1111eeeens eamero pyccitoro ra6apDTa n0.7,BDlR­
uoro cocnea 1893 ro;i;a. • rpe6oea..-1a ueKoroporo cylKeRDB .!l,.rnHRhlI 

earouoa. fa6apeT JKe npu6,1eJKeeus CTpoenei'f Tor o JKe 1893 roAa npe· 
MCHll.'lCSI 6ea B3MeOeHHii K&K Ha npHllhlX, T8K ll HR xpnBhU yt!aCTKAI 
llJTB. 

Ha 11pnae~eHn1>1 x enpaaoK BDARO, 'ITO DH ra6apn nO.!l,BDlKROro 
cocTasa , en ra6apnr npu6.11omene.1I crpoemtil K ayTo m; ns.;rnrorcs 
llOCTOBHHhl:llH HeBS1f0HfJCMhl/dD O<IepraeDRllU, HO, Hao6opotl 110 upasn.1ais 
mt0rax rocy.a;apcta oun naMeBJHOTCI!, B ae60.ume1, npae.a;a, ape~e.11 a:< , 

II S&BHClUJOCTH OT AHBbl xopayca UO,!l;BDlf'i.HOrO cocraea, cr.:i 6aa1i1 B OT 
pa.a;uyca saKpyr.'leemr ny1·n. 

ra6apttT DO!~BH)KHOrO COCTRB8. 

lfoK 61i1.rn oupeAe.110u1>1 uase1>1e pa:rnapbl ra6apera ao;i.anm1:1.oro 
cocraaa- mnp1rn1:1. H RbICOra-s .nuepaType: ae acrpe<1a.erCJ1 yt>aaaeult. 
Be11uee scero ape~nonraTb, 'HO sru pas.1i1ephl CA011tn.rncb ncTOpn'lec&e 

• Tr;mlwinc. H3Jl3HHe 1919 r .. c1p. 1013. 
• Tcchnlschc·Vcreinbarungen, V Nachtrag 192-1 r. 
i IKypH311 6. Hmk. CoeeTa M·oa n. C. IE 189, 1898 r. 
• 3111t11k~011e.rt 1111 Roll. Toll X, 1922 r., crp. 15-20. 



H1l OCHOB&flllll nprrneHHllIUBICfl B 11a'1a.1e llOCTpoRKH nepBbll me.1. AOpor 
mepee u Bbl COT ollhlKflOB6HHhlX &Keaamett u Baroeos f>OHHlilX >K6.16SRLIX 

l,opor. O;i;naKO, aTn pas:uepr.1 uoarno 011peJI;eomTL, ucxo,!1,11 ua ycTOit'lueocTu 
nop;eemuoro cocrasa uo spc1rn ;~smseem1 u so spearn earpysKB ero. 
1fo!il mupe K0.1CH, 1·e11 66.Tburne pas»epw llOlKBO npo,J,aTb n BbICOTe u 
lllDp11H6 U0.l;BH>KH0f0 COCT8111l. 

JJwcomy no.JD1':HCH010 cocnuioa 110iKHO ycTaHOBRTb 1 eCXOAH us yc.rnsuii: 
aJ •1ro6h1 paeHOJJ,ei!:crey10u1aH cu,1 T.Ratecru, ope.1omee11aR K u;ettTpy 
n1mecTn, npR cToaenn OO;l.BJtarnoro 

;~:::: ::· ·~:E::. ~~~:::~~=~:~:::: r·------ 1 
6) 'IT06bl paano,D;elicrHy10111.aH u3 u,eH- H 'o 
tp06em:uoll CB.'1bl ll eeca 110,11.ll HiKHOfO 1 • r· -- f 

cocraRa opn npoxom,!l,eHun cro no aa- !f.t 1 LO: 

Kpyr.rnaeRM 6ea DO,!l,HHTDJI uapymaoro 2 
1 

peJJ1>ca, 'llTO mieeT 11ecro, aieHQy opo- _CJ(--tL.J.. A1 B 
'IBU, ea nepeBO,!l,Rhll CTpe.iIO'IHbll Kpe- ;.._K 
Bhlx, ra«me ee BblXO;i;un na cpe,!1,eeli . x-J: 
TllCTn ~~:cc:~~~;;T;e;~e::i.~~:~~eu, 6 0 
•no u.eHtp rnmecru HaXOJJ;llTCH uocpe· o:J>nr. I. 
,l;llHC BblCOTU IIOJJ;BDiI\ROfO COCTasa 
(lfior. 1). ~.rm BblIIO,;lHCHHfl nepsoro yc.'lOBilll He06J: OJJ;l:IMO, 'IT06bl II Tpc~ 

yro.11 1>HRKC AOH 6huo co6.uO,l.eBo paoeecno: 

f{ = .!i_. 
I 3tg~ 

B srnx Bhlpameu1rnx 06oaua'la101: ./( - paCCTOHHn e Meat.a;y oc111a1n 
llyTCBblI peJlhCOB; h - ROSBblUICHne napymeoro pe.uca eaii; BHYTPCHHIIll; 

11~ - upeAe.llbeym BI>ICOTY no;i;o111KHONCOCTaoa. B uaeHeBblfOAHell10e11 CJl:yqae 

~- ---

r·-----; 
Kl, r ··--:~-0 
-J_..___'-4-'...--' 

' 
9 R 

4>.1 r. 2. 

llOJKUO npnHRTh lga:= 0, 1; ]( ,l.'IR urnportoit pyc­
CKOii R0.:1e n , npe6.ma0Te:11>uo, paRnO 1580 .w.v. Ilo,!1,­
craane am se.rn'IDHbl e s1.ipameu ne,11,.ui: H11 '10.lf'llHt 

f/ 1 = :~i.~ = 52!)7 .lf.l/, 

A.rn co6.110,!1,eB8ll wro11oro yCJiosm1 ( lf>er. Z} 
neo610,!l,1n10, ino6hl e1a1 e.1ocb c.11eAy10m,ee paseecTBo:. 

OV' K 
tp = y(a,r.)'RO = art-;; TT,= _K.<J;a;;'R .. 
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Tlo,J,CTRBTIM .zun 111np0Kott P)'CCKoli liO.ieo SH8'1CHnH: K= 1580 .ll .11 i 

9=9,81 .lf, R = 150 .i1, ·v = 40 ,,._tt/'lac., no.D:f'IBM: l/'1= 6320 .lu1. 
Ha .!J.Ry1 sHalleHnti. 8 1 = 52G7 .11.11 n H 2 = G320 Ju1 ua,w BSflTh na11-

11e11bmee: H, = 5267 .11.11, xowpoe COOTFCTCTBJCT BUCOTC pycc1rnro raGa­
pnn nO,!J.ABlRBOrO COCT8.Btl, parmolt 5250 ,4(.1/. 

Bropoti npmiep ,;.HJ ysKoii Ko.11en e 760 .11.11. 

H, =::i t~~ i tg oc =-h ; K. = 800; l-11 =
800

:
13

=3487 

ff~= 121 ~1~~x n = ~9o~J~~-<?...= SiGG. 

B IlocHoftcxoM ra6apurn H = 3550 .1r.11. 

lllapuuy w(Ja.pmna 1uxJau3fCHOW COCffl(tQ(t ~OHHIO onpC.l,C.lUTb, DCJ:O)l.ff 

H3 CMAy1om,ero ye11oau11: 
Ilpu norpysKe rpyaa B earo11 cua'!a.~a sauo.rnmot rpys011 ao.1 a,a;OJh 

npo;i;o.1hHOff cre1nm Jlaroua, a aareM sarpymamT eecb no.'I. IJpn Tattolt 
norpyirne, ROTOpaH MOlRCT HMCTb A1eCTO na np8RTBRC, 
sarou ue p;o.utteH onpo1urnythCH. 

IlpmrnM nrnpney uaroHa paaHoft B = p.K, n e :'­
ecn xoa4Jctinu.nen1, no)1.1ema1uni1 onpeAe.1enmo, a 

]( - mnpnea Ro,1eo. ,D;uea npmrnll eannee&1rO.J,Heti.­
wutt c.:i:yqati, 1'0TA8 rapa naroua paena 0,4 01 
rpysa. 'for11.a ,a;.rn )'CTOilQDBOC18 B8rOHa 11eo6I0,!1,1UIO, 
'IT06hl ~oMeHT cu.1bl 01 (lfrnr. S) ua ee nJ101rn q 6bl.1 

K 1o1eaee MOlalCHT& CU.lbl eeca Tapu H8 11.'IC'IO 2 . 

--+-HH,..-- 1}
1
q<Tapa x ~ ; 110 Tapa # 0140; 

t:= tµK-K) = cf.t - J) J(· fl =Oq.1. - l)K _ 
'} 4 • 4 I l 2µk 

IIOACTftBHM RC0 9tll BC.Ul"lllHhl B nepaseHCTBO, ll('l.l )'lHl ll 

9(µ- l)K , (~- l)K ,;'. O 40 ji'. 2µk x 4 ~ 1 2 
D.'1.8 UOCJle COKpam.eunH: 

(µ. - 1 )2 < t ,6~J. 

µ' - 3,Gp.+ 1 >( 0. 

Onpe,il,e.urn ae.rnt1rrny KoajlcfnH~ueHTa t'· es ero nan6o.1bwero npc· 
.11,eu: 

t1.2 - 3,6 µ.+ 1 = Oi iJ. = 3,3. 

TaK Rax ra6apnT uo.11,emKeoro cocT&Ra eCT.b upe,a;e.'l A.:Jll oqepTaa 1111 
ll0.!1;88lB.HOTO COCTaea, TO ,11;.iUI Hero llOlRHO DpHBRTh JC09cf}(l)ltl\DCHT 

V·= 3,3. 

58 



Ha BocunHctrnI arn.1e3HblX .ii;oporfll wnpnHa ra6ap11Ta nO.!J;B DHrn oro 
<:ocraea pasHa 2500 ,11A1 npn rnepnee Ko.1ee 11 760 .11.11; 

;1.K = p. 760 = 2500; 

:1.=3,3. 

130 eccx Esponei1 c1rn x ra6apUTax :nosq><Jm u.neHr 11. MeHbwe 3,3, 
.,To 06i.11ceserca ucropnqecsn c.:roiKnBwci1cJ1 mepnHott ra6apura no· 
,!l;BDHrnoro cocraea: CMeiltHO CTOHIO.BC c nyrc» coopyiKe/IIUI B BUM l!OCTOB, 
TOHHe.lei'i, u.Hnq1opw, He ;i.a10r BOSMOiJtHOCTH pacrnupnTbCl'I OOABUiKHO~y 

cocraey, XOTH s n oc.-1e11.11ne roµ,bl n C,l;e.1aHa nou1>1rna Ra r epuascKnx 
;ne.11. Mporax H B MCJRA)'Rapo;i; ebll rpausuTHblI Harottax HCCH0.1 b&O ysc­
.HillnTb mnpuuy aaroROH. 

B nnmen0Me1a.eeeott Ta6.rnu,c noKaSaHi.1 BblCOTbl 11 wnpott1:i1 HCKO­
r opw .x ra6apero e Eeponei1CKUX rocyAa pCTB n C. A. C. filTaros. 

Ta6J1111.1..a RWCOT 11 umpnu raOapnTOB ! IIOAHUiKOOro COCTaea l l Ch'. 0 -
TOpbIX Enpo11 ef1c1rnx rocyaapcu1 n C. A. C. llITaToe. 

>IAHMEHOBAHHE r cCYJIA PCTB ~ 

r cpMaw1111 

4>pa11u1111 (fl~p11;4;-:l11011-CpcA.. ~rope) . 

i1TallllA 

Hopaern11 11 UJ11em 111 

Me)l{11ywapo,'l.H. Enpor1. ral5apur 

C. A. C. UlTaTbl 

CCCP rt6apur 1893 r. 

1925 r. 

189·r. 

Kom I W'P"" '"I B I µ . .-.. -- 8b1COT3 H 
K Kopnycy B i t( 

l.'13.s 

760 

1.524 

1.5'24 

I.000 

3.150 

I 3.200 

3.100 

3. ~ 00 

3.100 

3.450 

2.500 

3.41~ 

3.850 

2.700 

'2,19 4.300 

2,23 4.300 

2,16 •l .300 

2,37 4.300 

2,1,6 4.'280 

2,40 5.000 

3,30 3.550 

2,2·1 5.250 

2.53 5.250 

2,70 4.050 

Bepx ra6apR1'a IIOABHlKHOro cocrasa npapu.1buee scer o O'lepqoaan 
DO Ayre xpyr a, m1e10~ero neerp nocpeil,IJBe uyrn Ha ypoene ro.1oso& 
pe.'lbCOB. 

' no 11aHHblM 3Hlll!Kllonea11t/CCKoro e.1011ap11 R.o\1, T())I X, 19'22 r. crp. IC--21 
H AMCpHKallCkOA napoaoo1ton 3HUl!K,lOTICAllll 1925 r. 
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1Ip11 TaKo.1.1 011cpq11eaHun 1 eepu ra6ap11Ta ace TO\fKu noaepJ:­
HOCTH Kph!WD IIO~BBif{HOro COCTaBa, npn H81'.tOHe er o Ha sa&pyr.,eeoBJ:J 

ue 6y,1,p BLIIOlRTF. n s ope;l,UOB oqeptaHml IlOlBlliKHOro COCTaBa H 6yJt,p 
o·rcTOBTb OT sepia ra6apura npn6.rniKe11n11 ctpoetrnl1 ua o;i;110 o TO il\e· 

paccronu11e. 

Donoswc CTO!lOHbl Kopuyca HOJI. lnilKHOro cocrnua 110311omeo O'l.Cf)'l.BM 
ea.n opnMhf»H .mHH!llln napa.ue.1M:11:.rne cpe,'l,Hefi ocn. l\le;1;Ay 1111solf 
ra6apnta nO,'l;RUiKHOrO coctaua 11 uiisoM ra6apota opo6.10a\eBirn crpoeuuii 
Jl.0.1lKHO OCT8HRTbCB CB060lHOe npocrpa.HCTBO He Meuec 50 M .11; opu 'ICll 
ncm.J;y oyteBbllllt pe.lbClllllf 1103 ra6apun no~eoarnoro cocnsa JtQ.,meH 
H03BblWaTbCH BllJI, ypOBHeM rO.lOBO& pe.IbCOR RC 11eeee, 'lell ea 100 MM, 

a BHe K0,1en He Meeee, '!ell 50 ..V.11, J3 rep.1.1aRCKOH ra6apere 1183 

ra6apuTa noJI,BB•t>uoro cocwea oot1,mn ea.t pc.nctrnn ua. 130 .irn. 
'le.u 60.1bme n.1om,ll.'J.b ra6apera no;tBIHKHOro cocraea, re:u :uom110 

mope n BhllHC crponrb TOBap1:1ble n 11acca.·,1<0pcute earom.1. Ilpn 66 Jb­

mei:t no.1e11Hon none1ie11Hoii 11.101uat1.1J M0;1~eT 6hltb 60.ume norpy;1;euo Ha 
uorOHDLlli MCTP TOBapHOrO 11/tfOHa rpysoa. 'l'o•mo Tl\KiKe Ha norOBllblR 
llCTP nacca;i>-epCKO X Bllr-OHOB llOltieT llOMt'CTDTbCH 66.1 owee •rnc.rn nacca­

iKBpOB. IJpo OAHOU n TOY iKe Rece noes~a. no.'ly'laetca u eJtbWaa ero 

Jl..H:IH&.; DOCS). cot1,epiKnT »CHLWee •rnc.10 saronou o vccl:t. Bee :lTB 
o6CTOHT{'.lbCl'Ra ynCBbWlllOT conpOTl1B.1eane noeRAfl, KO.m'leCTBO pac:lO· 

.weai:ori cMaaKe, 'l.nc.10 06c,1y;irnsa1ou\eil 6p11ra;1.1.1, yllettoma1or ,!J;.rnuy 
CT&HQHOHHbll nyreil, jACWC ll.1Rf01' 11pOUSBO,l,CTR11 lli\HCBJ)OR; IJ o6~elil 

y~1eeburnw1· ce6ecronMOCTb nepesoJOK 

Ecrecreeaao 11e.rnetc11 Oh'.e.1a t1ec yuc.rntturo !l.O uoseo.laeMhlX yCAO· 

aua1111 ycroitqesocrn 111np1rny n uwcory earouo11. 0AnaKo, ::lTo:.iy upe­
DHTCTBjfOT coopy;t\eeHu , t1L1crpoemu..1e no c1·apo»y ra6apnry npe6.111;ne11nH 
crpoe1:1uil ea cyw,ccrnyfOI.D,ei.i cem. 

Ha BHOBb Cl'POfOll\BXCB JKe ;1;e3.eSHblX il,Opora:t A03MOitO:IO BBO,!J;llTb 

Oo.10mev61.e1ume earouw TO.nKO npH yc.1tosne o6oco6.1e11eocTn 06pa1Jt.eeeH 
llX 01' crapoii cym,eCTBYIOlll6lt cerrr, 'ITO BblSblBaeT 60.1bWBC 3arpy.a,eeHHR 

uo ueperpysK1~ rpy3011 113 60.~LU1Co6'1.ellt1blX enei~na.,bHblX earoeos n uop­
M8.'lb1tbJe Ba.roebl CCTH. Y3KOK0.1CiiHblC ;1;e.1e38LIC p;oporn CR06o.'J,Bhl OT 

aroro c1·ecueem1, no'l.elly upo nocTpoliKe T<IKn.t p;opor B03.UOil>BO npeue­

HRTb ra6apRT IlOJl,llDi!<llOrO COCTa11a, nocrpoeH1rnil COl'MICHO TeopCTil'ICCJ\DX 

llhlBOAOH, 

ra6apH'J' 11ptt6,1rnLKeHIUI CTpOeHtti\ K llYTll, 

IJpu ,11.BlliKeHBH noes~& 'lllCTU 00,J;BB;Keoro COCT388 BblIO).BT us npc~ 
AC.1011 0'16pT888SI ra6apura 00)\BD'rtillOrO COCT8B3. 110 c.1e. ~y10W,B.\I npu­

llBH(l.lf. 

(ii) 



a) ,IJ;ouyci>acl'Cfl neKOTOJlOC aouepe•rnoe nepe;J;u11·,1;,euue syso11a 
BC.lCJl.CTBDC nrpbl MCjl>.J.Y 110,.'l.Wll!IBHJ;Oll n ocoaoi-i lllCUKOfi Jl.0110.'IBHTUbBO 

" TaKoaoli- ;1;.c urpc lle;1;1y occeoii meii1<011 n 6yi;coti (q). 
a) I tyau11 lloilil'T nep.rnem,a.n.eH 8 CTOPOHY OT cooeil cpe,!.HCfi OCH 

HC.10,!l,CTSne uoucpeqeoro nepeMemeumi: nnrnopua 11 .'l10.u1m ('tu). 
o) Bc.1et1,ewne ncpa1111o:uepuoil norpys 1;e u uepa11uo31cpooro oporn6a. 

peccop i1,0oycKaeTCJ1 Ha1uott 11epxHcro yr .ia Kysoea ac 60,rne, 'lCll ua i5 MM. 

o Bc.rn.J,cTnue :1.011yc1;ae11 1>1I nsnocoa: 6a.u.11;am:eii AO 35 .tut, occe1..i:x 
meen. AO 10 .11.w, o o.wrnn11nKOB AO 10 .11.11, paan OllCpHO r o 11poru6a p cc­

cop AO 50 .uM, O'l0pTa 11uc 1.Jacnti, CBnaaonhlI c Kyao11011 llOiKCT nomr­
antbCH o 06111,ei't cy11 11e Ha I 05 · .101, cpao1m TC.'lbRo c nx no,1oac.ettnCM 
HO .BUORb nsroTOB.leBHO.U IIO,l,lllliKHOll COCTallc. 0 ' Ka3aHttl.J6 H H8.CTO!IJJl0ll 
nyHKT0 paSl1ep1.>1 USHOCOB n oporn60B R3!IThl n"s AOJ\.rn.'la ]). 11. Cynurn­
CKO rO XIX Coaem. CMa.J.y Tnrn 1897 ro.11.a). 

U) Hauoc rpc6ttcit no 11mpnee .n.o 22 .11A1 yuc.rn11e0ao·1· saa11p .uem,J.y 
p e.1bCa1t1n 11 rpcGun.urr JiO.'l'ec Ha 11 JH1 MOM nyn1 AO 

15·29* -(1437**+ 2 >< 22) = 48 .1t:11, a Ha 3aKpyr.leHltHX AO 

154U - (143 7 ..l,- 2X22) = 68 .11.lf. ::ho1· Sll30p DOSBO.lHeT no­
Jl.IHtlftBO.Uy cocrnny 11 cpe,:i.uei-i ero '!aCTn c,i,e11HyT1.es N cropo 11 y 11pon111 

cpeii.Hero no.'IOil>C Hnn ua upnm,u Ha Ct,'1 = 
4
:!
8 

= 2'~ .11.111 a u Kpai1· 

ttOX no ;i;.11m c •iacrnx DO.\tmaa1oro coeraua. 1;a1; HU~HO ns 1Jmr. -i 

ua 11e.rn'lDH)' ])!)1 = CU' ~,: &aKonasi: 11em1~n11a npn L pauttOll 2/ 

-Ha upu10.v }''IRCTKe Bblpasnrcu u: D1J' =24 + = 48 .i1.11, a tt a :rn.-

xpyr.rn11m11 11: })f)I = 34- ~, = 68 .11,11. 

e) l\.po11e yi;aaa 1111 blx: np 11'1 11H, cpe)lu:rn oc1. no.n,111111 a1oro cocnsa 
11oa~er OTXOJtllTb or neprm;a..lfbeoit ocu nYTD 11 CTOpony n, r:po.ue roro: 
HRf"10HllfbCU H8 onpel,e· l -
.1emn.i ti OT ttee yro.1 ac.1e.ci;- • 
crune pacn0.-10itiCHBH no.J;- , ~; -- / - l : " 
Bn;1;uoro cocTasa rro xopiI;e ~ : ! 1' /JJb( 

K~enoti n irouepe•rnoro ea - ~----- ...... I'I l~f--- ·· fi,·-··= 
K.-1oua uynr. _ _ - f!IM 

Bee nepcti11c.1euttb10 
opll•ll!Hb11 1101380.lHIOID,llC 

HO;J;Bilil>HOMy COCT8Hy H!\.· 
<l>ur.4. 

1;.'101rnTbCH n ouo;i;en. B ctopoey, paa){e.rn1orca na up1:1.t10Hbl, aaeu­
cm:n.ne: OT HOAUllilaJON COCT!\Ba (a, 6, o, 1) n OT uyru (c) u e). IlpB'i:BHbl: 
(a, 6, o, i, r)) MOq'T 8CTJ)CTlllbCII, KaK ea ITJlHMWI, Tai: u Ha aaKpyr.10HOHi j 
11puqnRbl (C) LI TRKi1:e (0)-na saKp~T.JC811llX. 

'"' PaJ)1ep li0.1eu ua np11J.1oll c Jtor1ycMou 5 ,11.11 1>a B1111eTc11 1529 .11.11. 
•• Ham.u;•m.1uee ,1onyc11ao1oe paccrosnmc llClK ll.)' 63HJl3lli:IMH M0.11ec. 
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BosM03UlO OilJlel,e.UJTJ> DO BCCM :ITU» DJlll'lll118.V cyiuiapu oc Han6o.1b­

m ee OTK.'tOReRne OT HOp m1.1 i.11oro ll0.104f\CHllfl 00,!l,Bl:UltHOro COCTaoa B ca»OM 

HCBblfO,!l,HO.\I c.11yqae n llO&TO~y Cyt•L.\18flllO» y 01'K.'l:Ofl0HIUO c npn6aaxoil 
ew.e noctomrnoro aariacuoro cno6o;tuoro npoc1·pancTea 011peJJ.e.111T& 0 •1011-

taHne ra6apeTa npu 6.rnmenm1 ctpoc1mi1 H8K A<rn npinu.u:, T8 K n J\.'TH 
KpDBhlX yqacrxo11 nyrn. Upn STO» TaKOe onpe;i;e.1eune 6y,\CT ucx o,ltnTh 
IHI coo6pam:cauil T0.1hKO 6esonacuoro npoxo~a ao.ztRB>trnoro coctaea uo 

pe.1bCOBblM uyrfl'll 6es ecaxoro pucxa sa,11,eeaHlH! aa C.YCITTHLIC coopymemrn, 
npep;UeTbl n 00.l,BBJKB0.0 COCTae, npoxo;J,Hlll,llt1 ll.lll CTOHUJ.Ut1 Ha COCC,!J,HHX 

ll)'THX. 0JtA8KO, ranoc oupe;i.e.'leeue ra6aputa npe6.rnJKeHnJ1 cTpoenutt , 
0,!l, lllf8KOBOC ,!l,.ll!: IIJlHMJ>IX ll 3al\Jlyr.1CHBi1 ! XOTH II mieeT l!ecro R HeKOTOp1..u 
sana.«,nhl x rocyJ1,apcnax ( rcplla nm1 ), 6hT.10 61;1 ee coecelJ 9KOHOllB'fHO 
,a..rn CCCP. 

n caMOll ,;e.1e, Kpmu.ix Y'l1lCTROB ayrn no pe.lbCOBOfi CeTH CCCPl 
no .llflHHhlM Ha 1 neeapn 1925 r. , u11 eerc.11 oKo.10 25°/v, a npHllblX 75°/0. 
Kpo1ie :roro, e 60.1bweli llatT!l llOCTOB c cs,i,oli no 11n 11 y nyTL pacno­
.1ome11 na npnm.ix yqacrnax nyrn. Do :nm1 coo6pa,m,emun1, JiaK o6m.ee 
11paR11.10, c.1611.)"CT onpe,1.e.1nTL O'lepraune ra6apurn np116.1mKe1ms cTpoeun ti 
.a,;1 s npHllbLt y11ac1·noR nyrn, a l.rn strnpyr.1enn il oeo61olUllO e ucl! 
~e.l8Tb COOTBeTCTB YlOIU,ne 11 s1.1.e 11emrn. TO.lbl.O, R C.Ty•1ae na.mllDS ea UCKO­

TOpl.iX y ll8C'l'Rax nyrn pas6pocaenblx i;pne1.ix 6o.1ec ABY.I rpereA OT ecero 
upornmemrn yqacrKa, em.c eoa11onmo ycntHaB.111eari. Ji!lK ,!l..'Ul npiniblx , 
TBK 11 A·rn saKpyr.rne ni:i - O).rm 06w.1u1 ra61tpnr 11p116.rnmeem1 crpoeuntl . 

TaRnll o6paaolf, s1u,a11.y o nocrpoeoHu r a6apnra npu6.ielKeenH 
c·r poennn. HC06lO,<J,DMO paue.llJTb 11a ;":UlC •1aCT1J: Ha uOC'l'pOeHHO OCHOB­

llOfO r a6apnn upn 6.rn m.cmrn crpoeH11rt Jl.JU npn11wx ytia ctKOB oyrn n Ha 
onpe,:i,e.rnn11 e us11 eue1rnn a.1e 11ett'l'OB ra6a p111·a .J;.rn :i1rnpyr.1enni1. 

Opn uocrpocHuu r<t6apma opn6.~mi;e1rn11 crpoe1111n K nyTn, HpmJe 
6osonacuoro npo:rn,11.a no,1a 11 ;Kuoro cocrnua, C.lCA)'eT llll6Tli n BllAY em,e 
O). HO ycJOllne, a .mueHHO, •1T06J.1 upocrpau crno 11em,!l,y ra6apuro.i no11s1:1m­
uoro cocrasa n ra6apuro11 opeO .. rnmeHHH crpoettni1 ,ll;asa..110 sos11 oarnocTb 
.llOl;fUI npOl'O,'l,DTb B).0.lb ooes.i.a, R c.1yqa111'. cro OCT8H0Blm 11 a l!OCTa X 

II H TOHHe.iuu:, a TRIOlte, "'.1ro6hl Dlle.~aCb 803.\1.0lKBOCTb 6esouacno Bf.IC)' ­

H)'1'b lf3 OhHa n.m ).aepn no)l;BBiKHOro cocrasa ro.11011y n.m pyKy sa. npe­
.'f.C.'lbl r 1L6ap11ra no;i;1rnm. eoro cocrtrna 1i,.'rn tt a6.~10,J1,ea n n sa nyrelf u.m A.Ht 
llOK8B&Hllfl cnrHa.rn. lloc.ie1i.ttee yc,1 os11 e He OTHOCDTCH K MCJH:,'I;)' ll)'Tb!lll 
tt a neperoaax. 

YcTa11ou.:1enue Qt1cpTamu1 ra6ap1tTa 11p116mnKeH1rn 
CTpOCHJlji. ua llPjJ:'\JhlX ytiaCTKax 11y-rn. 

B 11epey10 O'lepC,\b c.1e,i, yer onpeJl,c.rnTb 60hOHOe O'ICprneee ra6a­
pnra upu6.'lnlKemw crpoeunn 01' ypOllHH rO.'IOBOK pc,11>COH TJ,,O sepxa 
UlReHepa HafOHO B, T.- C., np1n:repHO, ;i;o Bb!CQ1bl 11 1200 .MAI. 'JI.o 9TOft 
BblCOThl HYClOT MeCl'O K0.1e6a11 011 , oepe"I UC.16HH~e B n yu Krnx: ci, 6, 1- n rJ. 



" 
0 603 HR'IUl:I 803.\J OiK HIJe 60KOB We nep e11e1u,eHUff: OT upU<lllHbl (a) 

'lepea q Jt.u; OT upnlfB Hbl (6j 'l:e pes 10 M .11; o·r apn11nHbl (a) qepea t AIM 

u OT npu•mubl (0) ttopes { - OyJ,eY DlJ t.!Tb c;i;anme1rne Hnmtteti "IRCTR 

UO,\ BHJttHOrO COCTaB<l B ctopo Hy 1:1 n o aepe' JH blX n .lOCKOCl'llX Te.rnmeK .u a: 

llpu KOCO.U paCnQ,10iKCHDll 110.J.BB ffiHOI'O COCTasa, co r .1ac u o tfie r. 4, 
60Ko1.1oc nepe;i,1:1uateHne K0 11 1 ~0 R 110.J.BUmHoro cocnrna crn;e yae.rn11uTCif 

./, 
I.I 0 THOIU011Im f' 1 T. · C. AO BO.lll 'l llH hl: 

1~.rn 11op.u a.11,uot1 Ko.mu 06oa11al! a10 r: L-11 au60.1 i, wy10 !l;.rn11 y Kyaoaa 
11a ro11a B :! -i M , ll -mtn.ueHLmec paccro11Hne p;,rn r or o >Ke 1:1a.ro 11a Mem.w 

OC\l .llli 'ICJCitiCK- 1 :2 .11; (r1-· ·n· t ) llOlKC r p alUIHTh Cll 20 ,If.JI: { oape;i,e­

.teHO Bl.lfll O B 24 Jf.11, U o;i;CT<l.BHK BCC :)l' ll BC.tn 1rn ur.1 B np0,l l>l ;Iy lfl,CC" 

ehlpam.e11 Jt e, no.1y•rn.u: 

~~ 1 zo :- 2-n = ss .II.II. 

1'.poll e roro. ;touycrn ,1 sos.\lomao~r i, o;:.uocropo1rnen 11poca,J.n11 Ko.1011 
n.rn O),HOCTopoHuoro 110~11 !! rn:1 e e or nyqcHuR ua I 0 .\f.11. 'for,\a 110-
J.Bll il:HOA COCTaK llll K.IOH:ITCH u o r o il;i.e1· OT Hepnu m .l bll Ol"O HO.lOa\OH ll !I Il l\. 

BblCOTe H 1200 .II.II ll CTOpo Hy Hl\: 

1 0 ;;~~~~= 8 

Bcero uo.11wo OoKonoc 01·R.10aemw uo;,elliKHOro cocras11. or aop ­
)11\.l LHOro cro COCTOIUH! lf Ha npfl .UOJi R1>1paan rc11 Ha B/.JCOTll I :wo 
.l 1200 = TI· ( :20 7 24)+ 8 =96 .11 .11, u.111 oi;.pyr.wuuo 100 .11.11 . 

31.rre11 onpeJt.O.rnM 6oKoeoe orn.10ueeue eepxuero yr"1a Kyaosa no:t­
Hll il \HOr o COCl '!llla, npu .uep HO HR BblCOTe 4000 MJf , Qqeen;i.uo, OH OTK.tO­

HHCTCll Ha TY me se.Hl'm tt y, 'ITO u Ha ropnaouTe 1200 .11.11, c upu6ae.10eue1.1 
1rn n.1oaa KysoHa or npnqne u, ynaaattuoit H ny unrc (o ). 

D.1011ttue o;i.uocTopoatteii 11poca;x, 1<n 11 ym BblpaaeTCR ue.m•rn ttori · 

1~ 40001 = 2G .11.11. 
1;):::4 
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B.~mrnnc upoca,!].Kll peccopbl n Hepa1m0Ycpuoi1 Harpy s.rn 11 75 .\f.11. 1 

'Bee cp1;uap noe OTK.lQHCHHC scpxner o yr.~a KySOR<l DOAB lliKHOrO 

cocrnea nupasnTcR: 

~,000 =j 4- ('1 + w -'- t+{)+26+nj = 

={~(20+24)+2G + 75 j = 189 -'l.lf 11.111 c tta.l,6aenoii 200 MJL 

Moarno 6w, B u.e.un: eao.11ee 6eaonac11or o opo10>1t.i,cnnn nOABlllRHoro 
COCT8.Ra no npHMblM rrncrnav, c so60JJ.HOC npocTpaHCTBO llBlKAY ra6ap1JTO'll 
no,unrnrnoro cocmea u ra6apnTo:.i irpn6.111;1\enu 11 crpocttnn, Ha ocnosatt 1111 
npe;l.1>1AY UJ,D X DO,l],C'lCTOB, Ha'llllUlH OT y p osmt rO.lOBOK JlC .'l bCOB AO BblC011.! 

R 120 0 .11.lt onpe1w.11nTh a 6.1200 = 100 .i1.11, a s1>1 we p.o nep:xncro yr.rn 
KySOBa 110,ll,DTiiKllOfO COCTaRa II 6.~ 000 = 2 00 .11.11 . 

O,J,ua1w, 1rnK 6w.rn swwc yKasauo1 Heo6xOAD M01 npoMC Ueaouacnocr0 
.11,B m KCJ lll.!I IIOJt.lln}KllOfO COCTaBa, em.c llll CTli ll RllAY yc.ioeue 6esonaCHOro 
113101K)J.CH BIJ 'I C.'IOReKa R c11060.:i;uou npocTpa11CTSC .IJClliAY .'1.ll}'M\I ra6a1111 -
T3Mlf. IJOJTOllf Ha BhlCOT<l.X OT J 200 .ll.11 ;10 3200 .11.11, C'tllTtUI oT 

r o.rneon p Mi.CoR, cso6o.:i;uoc npocrpaHcrno 11.o.1m.1:10 6 1.1Tb onpe11.e,1e110 

B 500 -- 7 50 .11.lf. 

Oc?a cTCR onpeAfM llTh ceo60,'l.eoe 11poc1paHCTHO Mem,iy eeprnmrn 
•1a.c1sn111 ra6apnroe. B rep11aec11:011 ra6apnrn 0110 pu1u1eTc11 150 .11.11; 

11 ra6apnTe CCCP-300 .11.11 . B n oC.1C.1,1tee npelrn STO coo6o;J.eoe npo· 
crpaH CTHO B repM8 HCl\OM ra6apnre y11e.1ll':IPHO ·l-HI BOSUOH\HOCTll llJlO­

nycK& 11 aro11 upocrpattCTRe pa60<1ero npOBO,'l,<L opo a.:te KT(HHfim;.allllll 

m.e.01esm .ix ,1,opor , npn 'ICM Hau11eH1>man ee.rn<1.e11a aroro upocTpa ucTRa 
oupe;J.e.:teHa B 450 .11.i1. B 1marnei1 "l.aCTn ra6apm· npu6.rn ilie&nfl crpoeuui't 
B,!l.CT B ropHSOHTe 1'0.10801\ pe.ucoe 38 DCK.llO'ICHUe.u npocrpaHCTR& MelK,1\ }' 

nyTeBblMU pe.ncaMB, TAC OH DOADm1 aeTCH A·rn BOSV Olt\HOCTU DOiJ,HBTl!fl 
l\OHTJ>-pe.•bCOB rynux KpCCTOBBH ea 50 .lf.11. 

HaKoRe~ Ha Bbl COTe or 200 .'1.0 250 .11.11 ycTpausaJOTCfl 1rns1rne 

n.rnrcfiopim, ;1..rn KOTopwx e nt6ap1JTC n1m6.111ateuns crpoeHuH AQ.111H1 H 

6J.1Tb c;i;e.1a11 COUTB0TCTBYJOID,Ilii ycryn. 
Bee pasMepbl cso60JJ,ttoro npocTpaRcrna MelKAY ra6apnroM Hpu6.rn· 

m.euns crpoenuti JJ ra6apuTOM D0.'1.BD m.noro cocTaBa 11 c1rnc.1euu 11 npea­

no.~omeHnn, l.ITO coopyJKeunn C,'I,e.rnew u s uecropae110 ro i1&repna.rn. )l..rn 

,!1.CpemrnHia coopym.e1rntt cso6o,1,eoe n11ocrpaucrso B sepxueft 'IMTH ra6a­
p11T yee.rn"l.u11ae1c11 JtO 1150.u,w. 

YTBep;i; ;1.e1rnbl ii JJ..rn CCCP ra6apnT 19 25 ro.PJ;a uoctpoe1:1 ea srn 1 

OC HOBR RDfl J:, c He KOTOpbUIB OTCTya.ie1:1ninm ;1,.IUI COJpaHeHHff CBfl3D ero c r a6a · 

puto» 1893 rOA& (aonasau ea c..1e,J,. crp.) . 
OnpeAe.10neble cno60AHhle 6oROBblC npocr paecrea e 17 5 ,\UI AO.tmru.i: 

6b1Tb OCT3B.:1B6Mbl RaK co CTOpOHhJ COOJlYiKC Hn fi, TQK n co CTOpOHhl 

' 06mct cor,ia1ut11nc 192-1 r. § 2-19. 
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coce~mu: npen. Ha OC HOBaHO U aroro yC.l OBlHI MOlKHO oupe,1,e.lllTb H!\11· 

lleHbWee paCCTOHHUe ll0iK,W OCHlUI Cll0JKlllJX " Feil 11a neperOH&I", 

a iu1eHHO, :no paCCTOHHUe !LO.llKHO 6b1Tb p8BHU nmpuec ra6ap1na OOl ­

liDiKROrO COCT!\B8, c.1omeu u ofi c ,].BOilHhlM c so6o.\ Rblld npoCTpaHCTRO&i: 

D = fB+2'1.]=I s + 2 X 200l=B+,~oo .>JM. 

Ornpa B = D-!00. 
llpu n pmUITO:U p aCCTOflHUU ll0iK..1.Y OCfUIU CMCH>HblX UYTCii uo ra6a­

PDTY 1925 rola e 4 100 .wM, nrnpuua ra6ap1na no;i.anamoro cocnua 
no nopnycy llOlKCT 6&1rb onpe,w.11eea e 4100-400 = 3700 .u.it. Ocra-
10ui.eec11 upocrpaeCTBO e ra6apnTe DOlBOJKHOro cocraea 1925 ro;i,a,a mteHHO: 
38U0 -3 700 = 150 .ll.lf npe.\HaaaaqaercH ;i;.rn: corua.rn11. 

PacqeT uaMeHeeu:it paaMepoB Mem1~yrryTu1'i n sneMeHTOn 
ra6apuTa npn6muKeHHH CTpoeHnit na aaKpy rJie11n11x. 

M c.ac:;..i;yn yTL.H na KpmthlX y<JaCT1rnx. 

P<tccroamrn l!em.1ty oca1111 c11emew.x uyTeli ea aa&pyr.'leeuax ,11,o.1mtthl 
yac.m<iftBal"bCff B aaeuc1rnocru OT pa;i;uyca aaKpyr.TeHB!f, &aK Hlf,[l.HO us 
lf>nr. 5, Ha cpn1y C.lt'lY Kl lll,llX HCJil'IIlR'. 

...--- 1.=21...0{I - - - , 
I Jr. l 

a) 1:1a ae.11Fm11y F BWH OCa yr.1011 no;i;sumuoro cocrn1m npn c.rn.:i,o · 
ua1rnu cro 11 0 oyn1 , pacuo.10JKeuuo11y c HHfTpe1rnc i'i CTOpOHbl npunoi"i; 

6) n1t Hc.m111111 y auppe1rnefi crpe.rna (f) xopt1,u1, n1m t1,Hnmeuuu 
oo.:i,auarnoro cocraea uo n yrn, pacao.10a;em10M Y c eueurnei1 cropmm 
i:pusoll; 

a) npoai e rnro. H<l ne .11Jtrn1:1y ymapeHnll a npmn>11: * (l +f)· - \ . 

65 
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TaliIUJ 06paso11 ea KpllBhlX y1iacn•ax aytn oo.rnas ae.1n1.1nHa 
,t0Ga1rna K paCCTOHllUfO CY.elt\HblX n~· Tett Ha nplH.lblX Bf>1:pa3BTCH cy.1i11ri1oro: 

Be.lll 'UIHLI l n P onpe,'le.!IRTCH no <Jior. 6. Ilp1uieM1 'ITO /; 06os-
ea11aet A.rnuy Kysoaa UOABlllRHOro cocnea, l - pacct OH HDe Mem;J.y 

4>ur.6. 

op116.rn;i;e11no 

OTK y,1R 

illl>BOpHfllHJ Te.1C>KCK 11.llJ 31emJ,y 
npaihrn.Yn 11en0.'1.BH1KRhlMU OCJ!MD. 

Ilo.'l.yXOpAa eCTb cpe~u 1rn npo· 
nopu.uoua.nuas se,rn•mua MCll\JlY 

( .!:_ " -OTJICBlia:d ll jlE8l!Ctpa: 1 :! . -

= ( 211 - () · f, OTKYA<l ( = 
I' = 4 (:.!R- () npn6,mmeeno: 

l' f=m· 

( 4-)' = 2R (1'+ f), 

,i(.HI' Toro, 'IT061i1 nO.l )"HITb HRB HCBLlfO)UIOC pcwe11nc, np1u1e3! A-lfl 

oupe~e.10 ..,rn: f=f~· 3'•a.enue l, = 20 ·"·a•·'" F=i!,;ll-'-' sna.enne 

l~ = 12 J1. TorAa 110.1y 11n ll npn L=24 M: 

l= -!2-~=4~ ; F = L~~:L= . .;t . 
:,o 

f = Jf JlC.11!4H HR 

lt = R,+~, a H flhlpameauu F= ~~ ac.11J •1 uHaR = B0-~ CTo;:i;cwaue 

!lTU ae.rn<iUHf.i: n o6a nhlpameRnH, uo.1y<in11: 

f~ R,:!f; l'= R,:{-
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'J'aKu.u 06paso11 no.rnaH A06assa ea saKpyr.'teeunx A•lll .uem~y a ytetl 

BblpitsnTCff: 

ll:o6aeKa = [ 50 X l~3 + 54X ~
3 +-7( I +f )] 

Ro +2 Ri1- T 

r ( I04R11 -t- 2D)103 
1 :; 1 

= Jjt T-:J.'1 1 :11.\1, 

L R,'+4 - .. 

IIJIIJ 11p116A1JIRCHHO 

= [ 104~103 +-}y] .11.11. 

B arOld B1>1pa;i;emrn 06os11a'la10t: R 0 - pa;l,nyc saRpyr.1e11on, c(rnra11 
TAROBOe llO OCD ABYl rI JTllOrO SCU!IHOro 110.lOTHa; ]) - paCCT0Rlllf6 MClKA Y 

OCJurn npetl; y ~ ymnpemrn K0.1en a saKpyrnmm nponrn 11 pa:1i10tl. 
IIpn no.l.c'1ere A06aR1rn 

He D(HIHDMaKlTCff BO BHIIlla­

HllC H3K.10flbl 00,!l,BHiKHOfO 

cocrasa tta aa11: pyr,1rne1rnx, 
ec.m en1 ua1>.110llhl na o6onx 
nyriu OAltH<l.KOKbl. Ec,111 me 
ttapy•1rnaa KpBKUH no <Ji11r. 7 
pacao.1oateua 11a cm.tre1 a 
BHfTpeHHfflf 11a DOl,'bClle, TO 

n Bhlpa.menmo i1;06a.sKu c.rn-

/'""'~=:j~J.:::$~±:;!:f=i:::~ ;1.yer npn6aanTb paae1u1,y )I C­
- aci.y HRK.10Hairn: H ( tgx-tg~ J. 

0611 11Yr1t11/J Jllkpyrr,e;fxl< 

<.l>ur. 7. 

R aTOM s1>1pa;KeHI10 06orna-
1.1a1ot: 1g:z - 11aK.:10H nyn1 
uapyamon np1rnoi1; tgJ -11a­
Jrnou DYTB ua 1rnyrpeneeff 
Kpirnoit. Dprr 1.10» tgx > tg~. 

B :>TOM Q;1yqac no.man ,1,06aBRa na saKpyr.rnmrnx J\.HI paccrosm1rn 
116;K,'l.Y ocs~m CMe;1u11.JX u)'Teff npows raKoro iKC paccrommH aa upn.11!>lI 
e1i1pasnrcn n: 

,ll;o6aBR1\ = [ ~-l~l0
3 

+{-y+ ll (tg'"l-t g})] .1fM. 

}J,06..'\e1m vra oupe,J,c,1eRa, ucxo.:i,n ns yc.10errn, •1ro .a;.11111a &yaooa. 
DO/lB8ifmoro cocrn ea L = 24 .w; B03BNmeune 11ep1ncro yr.1a no.G,enm.11oro 
COCT3BR H MOmeT 6bll'h npBHSI TO B 4000 .1/.\1- 1m~ ypORH0lI TO.'IOROR 

pe.ni.COB. 

67 
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Hm11eueeea paccT011unU OT ocn nyTI1 ;to coopyac.eunil: aa 
3aKpyrneenn:x. 

Ceo6o.!1,1:10e npocrp&HCTRO ll0<KAY ra6apuroM npu6.rnmeeu.s: crpoeuntt 
u ra6aperOll DOABHlKHOro cocrasa ua saKpyr.'leHon1, c s11yrpe1:1een 
cropomii: saxpyr.rneus Jl.O.llRHO 61>1Tb y1:1e.rn11uBaeuo (cf>ur. 5) na: 

a) se.mttney crpe.um f; 
6) ua 1101101m11y Jl,0UYCR80MOrO ymnpemrn B K{lllBOii ( i} 
fl) ea l:IRK.!IOH UOABllit\HOro COCTaea, CTOHIU,er o ea aaspyr.1eHHU Bc.10A· 

CTBllB DOBl>l.lIIBHIUI H&JlYiKHOfO pe.uca H!lA Bey1·p e H1HUI. 

IIpe STOY ea BhlCOTB 1200 .lf.11 01' rO.'lOROK p6.lbCOB paCCTOSBUB OT 

coopya-LeBJHI AO ocu nynt yee.i e<tusaerc11 ua BC.m•rn11 y: 

f -7- -'}- -.-12ootg•r 
Ha swcoro 4000 .i1.11, coo1·eercr11y1ouwn ropusoary BBJJxuero yr.,a 

llOIJ,BHlltllOfO COCT883, paCCTOflflOC !i!Cili~Y BCpTBK8.'lbHOil OCbIO uyrn 

u coopymeuueH yse.In•rneaetcH ua se.1mmuy: \f+ -}-+ 4000 tgcx.). B awx 

Bb1pa;irnumu:: tg«. eCTb nouepe•JHblH: 11aK.1ou ayTD s aanpyr.1eH1u11. 
Cao60,1J,eoe npocrpaucrso lleit•l.Y ra6apnTOll Dpn6.rnm.euuH CTpoeuun 

11 ra6apuTOY no)l.searnoro COCT&sa Ha 38Kpyr.11eum1x, c sucmeeil CTOpOHhl 
SaKpyr.'lCHHil, JJ.OoliKHO 6b1Tb yse,!lll'lUBRellO Ha BeolllllUBy: 

\F++f; =F+y 
0,.J.HaKO opeu11ro ycw11ae.mnarb ra6apnT npu6.rnateuaH c1·poettuli 

ClllilllCrpn•rno OTHOCBTe.11.bllO sepnlKa.~bR Olt ocu u y1n , DOllelfy pa3Hllllbl 
B D3ll611eHB8'X p&CCTO!IHUN or coopy;lieHnii ~o eepTUlta.'lbHOfi OCR ny1·n 
Ha sm~p)' r.lCHUHX MCilt.'IY HllCUI :!e lt n RR)'Tpe11uell: CTOpoua1m He Ae.'laeTCR. 

If. fl. JfaHOf'. 



Ilpo<ti. K. H. KamKHH 

YCnOBVl.R 

BblrO,lJ,HOCTlll BPEMEH HblX 

COOPYJ-HEHlllC1 

- --- --·H:H---



"YCJIOBIUI BbirOJJ;HOCTH BpeMeHHblX 

coopy:iKeHnll:. 

l\.aH nsuecrno, npn nocTpoihrn pa311oro pola coopy;Keunn DHOr'-a 
us anouo111H1 nOCTOffDHblC coopyarn1rnn saueirnioT Go.1ee 1wwe n1;urn, 11pe­
.ue11111>nrn , OTH.li\iU>I UIUI Ha HCl\OTOpblit cpO!\ nocrpol1Ky IIOCTO!IHHl.J.'( 

coopyam1rnit (11a cpoK cy1.u;ecrBOHaBrrn npeMem11.1x). Ilpu aro~1 y MCHh­

maer cn satpal't\ n M OMCHT nocrpolha1, 11 0 aaro 1.tepea u enoTOJlh1r1 cpo i;. 
llJJC:'t!CB B8JI n oc1·poibm upnXOAUT B no.rn y K> HCl'OAHOCTb , nu;. <JTO 11,CHhru, 

11 a HCC sarpa•1e1111Me, nyarno npu6allUTh i;. CTOHMOCTl:I 6yAyw,ero DOCTOflD­
HOfO coopy;Keumr, 3a31cm11ow.ero BJ>Ci1JeH11oe, n.rn aMoprusuponaTb Bpe-
31cm1 ~· 10 n OCTIJOiiKy CiltCf0,1,Hhl:IJl:l OT'lllC.leHU HM U. 

)I,.rn rocpapcTBll, coopyiKaromcro me.iea1w.wpoit> HY IO cerh, uuorn,a 
6h! uaer nCCblH\. saarno m ie aHO 1t ti.a HHLi lt nepno.J, yuetthman. saTpaTw 
ua nocTponny <>Tott ceru, ec.rn soo6me s a10 upe»n Tpy.a;no AQCT<lBaTh 
;i,e HhTH u 11p1UO,'(llTCfl ll.laTATf, BblCOJi.Illi npo1teHT 110 sali;ua :..i. 

B Jlpyroc npe11n:, nao6opoT, 11ocrnHmme coopy;tteHnR 6bl ua1or 111;1-
roAuCe l.l(lC :itClllfblX. 

11e:u npel!CHHOC coopymenne j],ClliCB.'le IlOCl'ORHHOro, TCll OIJ:Cfill.1.HO 
BhlrOAHCe llOil:eT 6hlTL Sa llCHI\. nocTOJlBHOrO npe11e1rnblll. 

UycTh r ocyAUJlCTllO ;to.1w.uo saTparnn ua. nocrosuuoe COOP)'iiteuue 

fl py6.1ett, a npe.ueuuoe, sa11eu1110u(ee ero, 06oli11,eTCR 11 B py6.ieii 
H npocymecTByer iJ .1eT. 

Ilhll'O.'lHOCTh JspCllCHHOro coopyateHml sa1rnc1l1' OT ero CTOll MOCTH 
II 01' cpo1rn cymeCTBOBllHUH, 

CpoK C.J1ya161..i cro llbl 0603aa•m.m <1 epes iJ .rnT. 
Cro uMOCTI> npcl!eueoro coopyiKCHHR 6y.J.ell ylimwmrb 11 110 ,11,e_ 

COOTHOillCJ:ITI!I CO CT01U10CTLIO DOCTORHUOr O, T.·e. }j = OX J3, l',11.0 )1 CC1'L1 

110 npearne~iy Cl'Oll.\ll)CTh IIOCTOHBHOfO coopyiKCHUH, B - upe11ennoro 
a O-no::HJxJ>m.1,nem· Go.1Lrnoit eµ;mm ui,1, TaK RaK 111,1 YOate.u: ronopnn 
TO.'lbKO 0 c.1yqan x, KOrAa llpCMCHHOC coop~' >KCIHJC Ae uteMe UOCTOH BllOl'O 
IJHMC ODO HJJ.1R.10Ch 6LJ Uecc~mc.11111,ell:. 

Ilpn 3alleue mJCTORnuoro coopymeHJrn ape11eu ehrn u pacuopsim.eun11 
r ocy,'la}>CT JJ8 OCTRCTCH paaun~a CTOiHIOCTII nOCTORHHOl'O I( npe111euuoro 
coopy,;1;0euutt, paumui: 11- JJ py6.ieii, KOTOJlblC rocpapcrso MOH'6T n.10~ 
.mnt I> n 1rnKoe-.m60 rocy!l,apcrnenuoe opeitupmnue, RB.rnmw.eeca ,!\Ol'Ok 



HblM, II .HI ylfCHbWUTL CROKl aa,11;0.1JKeHHOCTL, no Koropon npnXO,J;llTCfl 

1u a TDTb 111.ilCOKDit npOitCHT n T. JI.. 

TaK mm nHa'l:e rocyAapcr110 aiomer 11a ocr ai11uy1ocH OT 11ocrpoihrn 
cy».uy 11-B py6.1en no.1yqnn neKoropyro npn61>1.1L, noropy10 11r.1 MOJRCY 
npC;l,Ctaanrb ce6e 1mK 61.i: 11 BRAC upou,e11ra Ha Kannr a.1 IL - lJ. 

06osuaite11 BhlCOry sroro nponeura a py6.1en na 100, 111>1 6y,!l,e:11 
llllCTb, '!TO K8lK,IJ,bl.ti py6.lb, c6epeJRCRHI>T9 OT uocrpoihm 11 ROlfCIUCHllI>l ii 

ll npOn SllO,!l,OTCUHOC r ocy,!1,apCTllCRR OC npeAnpHHTBC, oGp al.I\aCTCJI' qcpes 

ro_.., H cysmy 1 + 
1 
~o· py6,11eii. 

lfopea iJ .'lCT 9TOT py6.lb lnJCCTC c npo6f;.l.11:>10 o6patHTCH 

( 
a \ o 

11 1 + """"iOO} , cc.m c•mran uo CJOlKlll>llt n pOU.CBTaM, 

( l ·l- .(io ) ' ec.rn C'lllT8Th 110 IIJlOCTblll 

'l'aK1rn o6pasoai s amrru 11-B, u1ie11 eH1rn c6epeme1:1m-M1 MMeuoro 
llOCTOll HHOl'O coop y»W Hll fl BpCMCHBhIM, o6paTIHCfl •iepP.3 a .lCT n .rn u: 

A, ~ (II- B) · (1 -'- _:-_\a 
' lUO J 

B.l H 11 : 

Ee.m 'lepes a .1CT 8TOT Ka.mna.1 A1 6yJ.CT 6fl.lblllC Cl'OH.\fOCTII 11 UOCTOll H· 

H(i r o CtlOPYlKCROR, TO 3Ha 'l l!T 11 a w KanllTa.'I ]l YHC.lHlfU.l Cfl, T.·e. c 4m­
uaucouo l1 TO'JKll apenrrn 11peYett11,1e coop ymeH11e on.asa.wci. uN.rO).Hblll. 

Hao6opor, ec.rn qepea 0 .'let . KaanTa.t 11-R He aoap oc AO 11e.m­

'IHH hl JI, TO c lf>ntta1teoeoii Tr1•1n11 apemrn oucpau.uR 6bl.11a uey;i;alfHOii. 

To me 0Tu ocnre.1hao A~ . 

Bonpoc, Kll.K tto,niwo 11cquc.:rnTb npo 1tCHTbl 11 .!lRHH nl1 c.1y<1ae, a 11 

aaKOHy 11 pOCTblX n.m C.TOJR.HhlX npOI~CHTOrl, HC.l b3fl C'lllTUT'b O!WH\18T('.'l[,H 0 

yCT8.HOB.1CflffhJM n JI OTOMY Mhl C,lC.1aeM BC'IBC.lCIHI C ,ll;.lR o 6o ux c.1 y1u\eR, 
u s peay.'lh1'8T01l l\ llAHO 6y,'1.eT, l(T(1 llfHI UCKOT0 pb!X C001'H0 n.JCH IU'I X Be.10-

'.fDH U, a D (t p as1rnua noJty11aeTca HC O'I CHl> 8ff8 1111te.lbH(l fl . 

lia'lllCM c 38. 1\0Ha C.lOlKHhlX npoitCHTOB. 
Y c.rna1rn: Hblri'l,lHOCTn nocrpoihm 11pe)ce1rnoro coopymemrn: 

A, :> II, T. e (JI - B) ( l + ~ r > II. 

llpe,n:e.11 t.Hbili c,i1y qaii 6y,11,e1: 

(U-B) (1+Too-)°= ll 
72 



HpuunMrur, &aK CK&3aHo, 11 = C:B m1eeM 

13 (C- l ) (1-!- /:,.,)° = C X B, 

( I). 

::h o u ecn. opc;J.e.1 , noc.1e noToporo Bpelleenoc coopyiKeHae HlJrO.\HO, 
upn yc.10Bnn no1i1cm.eunn c6epe;1rnnnn na c.lOiKHhle upouenTLI. 

)l,.rn c.1y4an upocnu: upoueurou nMeC» aua.1orn1:1ao: 

A,= (ll - 13) (1-!-~ · J ) = II , 

13 (C - l ) (1 T l~J )= CB, 

;ja;l,ae31cn Jl.rn oe.mqnn a sna.'ICBHRMll or 4 ,'%,O 12, imK reopern 'lccnn 
MhlC•lllMhlllll llO HU l!J.UO.V II .!ill\l\CO .V)'.!i!OM n eamnx yc.rnno11x, a ;1,.TR (' 
6epeu C0llb se.m'IUH 1,20, 1,5, 2,0 , 2,5, 3,0, 2,5 n 4,0, T.· C. paCCllOT­
pm11 ce.ub ci1y<Jaen, KOr.!{a HpeMemt0e coopya;eu!le ,'\eme11.1e ooc ron uu oro 
OT l 1/~ AO 4 pas. 

HcKO.llLal 6y.aer 0- 'IUC.10 •lCT, KOTOpoe J],O.liRflO cym,ccr sosan. n1)e­
MeHHOe coopy;i;ettuc, 'ITOUbl 6b!Tb Bbl r O.J.BbU!. 

B1.i•rnc.111n ,11,.rn 1ma;~o ro na npa nanu CCllll nc.rn <1uu 0 sua'lettne 
G ' <J- I no.1rmll _ COOTBeTCTIJ0Hlt0: 

U~ l = 5,00, 3,00, 2,00, 1,67, 1,50, 1,40 11 1,33. 

Uo;l,CTaB.rnfl l.ll"H SHl\tfCBRR B yp- HR ( 1) Ll (2) IH\l"O;l,ml 3lla'IOHRH a 1. 
,!l;.lll C•lO}l\ Hbll D ,'l.111 npoCTblX npon;eBTOB. 

Hrd!p;e li1:1 hle ima•rnmrn 0 !u a o6onx l..'.'Iy•1acn 6yA)'T or.m11ancR ,ipyr 
OT Apyra, n 'ITOCihl Hal'.llU.Hee npe11;cra1mTb Ce6e ptl.3HIID;y IJC.1114Ull Q 
Il Ol!eCTDll llX n 0,1.UY CllOAHjIO Ta6.rnuy J, ll ROTOp o fi 'IU C.'10 .1 CT Q lUlHF.1 

I\ Bll,il.e AP06enl f.1.C 4llCo1JITe n .iaeT a .'J..lR c.1y<mn c.10;1;Hb1X opoueHTOB, 
u. smu1e11aTC.lb .11..rn upocn.ix. 

' H 11H o6.1cr~eHi1M 11b11rnc11c1mn JHaqe1rn H iJ noCJrOllittblJ.t npoucurai.t-noy r-Hro ( I ) ~OlKHO 
11ocn o.1bJOU t bCR t.:axm.c-1m6yAi. cnpaBO'l HltKOM. i"lanp. E<1>11•1on11'la, lCM. ctp. 47, 'l aCJb I, 
11 311. 1909 r.). 
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TAEJIHU A I. 

'!oc:10 :i:eT iJ 

~"~ 
I 

I 
I 

I 
' I I ' 

1,25 

I 
1,50 2.00 ! 2.50 3,00 I 3,ro 4,00 

I I 
I 

I 
. , 1. I 1,0.1 41/ 100 28150 18125 13,17 10,5/13 l 7/8 

1,05 33/80 23/40 15,20 10,5113 9(10 ; 718 6/7 

1,06 28/67 19/33 12t17 9111 1/9 I 6(1 5/6 

1,07 24/f:i7 16(29 ll /1 4 8/ 10 6(1 I 5/tl 4/5 

i ,Ol:S ~ 21/50 14/ 25 9/ 13 7!8 5,5/6 ·l,5/5 3,5/4 

l,C9 

I'" 
13122 81 11 6/8 5/6 -14,/5 3,2/4 

\ ,JO 17/-IO !2/20 7/ IO 5,517 4,5/5 3,5/4 3,0/3 

l,ll 15/36 11 / !8 719 5/6 ·1,5 3,2/4 2,8(3 

1,12 14/33 10/ !7 6/8 4,5/6 3,5j-I 3,3,3 2,713 

Boupoc o TOll, npnHlflU\Tb "10 saKOl:l npOCThlX apou,eutOB 11.m c,1om· 
1:1hlx-ecTL uoapoc, sa& llhl yme y1m3a110, ,'1.0BO•lbHO caopH1>1li. 

0 6hl'IHbli1 1'llU npe11eHUh1X COOp)'ai.0DOit (ACPCBBHFJl.>le llOCTEJ ll np.J 

c,;1ymaT 7- 8 .'leT u cpe;1,Heit no.wee Poccuu e 10-12 .1er B ceeepuon. 
Bepel1 c.lfy.,.att apocn.ix npou,eBTOB. 
JJ..1s Bpe11onnhlx coopymenntt, c.1yffiam.111 ne Meueo 10 .1er, aoay­

<1011, 'ITO upu tt = 4°/0 opel1e 1rn1>1e coop~· metrnn SKODOltn tteCKll n11 eio1· Cllb!C., 

TO.l bKO 11p11 (' = 3,5 ll llLlllJ(>. 

)l..rn ti= 1 O°fo epellettuble coopymeHas y;Ke ltOrYT 61.in BhJrO;\Hhl 

opu C= 2,00, T. -e. KOr;i.a. epellcneoe coopyllteHne 11,\BOe JJ,eme s.11e 

UOC1'0flHHOrO. 
q el! 6o.lblllC c II (t , TCM iieuee OT.lll'lal-OTCH p;pyr OT .wyra cpOKII, 

ual1.'t,CHllL>JC no aaliOHa).I npOCThlX e C.'IOil\HblX upOl(CllTOB. 

'l'aK, ec.m Mhl Hl.lecu tt= S°fo n C= 3,5, TO nMCCM no ra6.rnu.e I 
cpOK c.1ym6hl 415 l'OJ;a Jl,.Ul c.1y'l.aR C.lOil\HLl l upOl\{H:ITOJ3 II 5,0 ,o;.rn npOCThlX. 

Boo6w,e Jt:MI cpoi>a 7-10 .1er c.1ym6w paatrnu,a B npocrwx n c.1om­
HLIX npou,ee1ax ttese.urna1 ec.m <..: > 2 . 

.n;.u1 sauaca .'I Y'l.Ule BO scex Il0,!l,06RWX C.lY'"laRX BCC"J'll y1:1eT DO 3MOuy 

upOCl'blX OIJ0 l~0HTOB. 

Paccl!&Tpnaan ra6.rnu.y llhl BDAnll 'ITO ec.m roc ya;ap cTBo llOlKCT 

;i.o6r,iuaTb Kann-ra.1 na 4°/0, a Bpe»eneoe coopymeene !lame B'ICTBepo 

J;ewe11.ie nocroiumoro, ro npu 7 . ,1eTHCll c poKe c.,yat6hl epc 1a1eH e oro ~opy­
m.eaus OHO ew.e He llblT0.1,110, II TO.'lbKO, ec.m OHO 6yACT C:1yarnTb s 
D 6o.1ec .leT, OHV ~l\RlKCTCS 3KOHOllD'10CKll u.e.,ccoo6pasuL1l1. 

" 



Iloato11y s crpatta:x , c BCBbICOROM npou,eHTO!al, ue npCBblWaIOUJ,DU 4, 
epe.ueuuble coopymemrn BCBhlTO;J;Hhl, oco6euuo ec.rn cpoK c.1ym6w 11x 
11eee.10n. 

Hao6opor, y nae, r;te Aeuer .ua.10, ,],epeeo JlCUJee.1c u 6"mro.'(apH 
.1;.lllUHOti su.ue ucpno;i; rHneena cpaBBOTC.lbHO KOJ>OTOK, BDO.lHC ue.1e· 
coo61nutto mupoKoe up1rne11eHue spc.i1ettehlX ;tepeBHHHhlX coopymettnil. 

UocK0.1bKY cpOK c.1 ym.6u spe.ueHHhrx coopymeuntt 11.ueer cepbcseoe 
3HCl"llCuee, samuo 3a6oTUThCR o npo,!i;,1e1::1no :noro cp0Ka-11yre11 BL16opa 
nopo;t u coproe ,l,epeea, Han6o.rne conporua,rniOlll,UXCH ruueneio nu me 
nyTC.u upom1n11 11.ln uohphltllfl .11;epeea aHrncearu•1echnll11 cocraeairn 
spo;i;e nap6o.rnuey>rn. n T. a. 

06n.lhntrn n Tlll,aTC.lhUM oc.uo.rna <iaCTP.11 coopymemrn, sacwnaC»bJX 
aeiu en, raKiKe ueo6xo;tnlla ;i;.1R npoD;.~eem1 nx c.-1ym6w. 

B Tpy.w emKCuepa A. H. HmrnwHa ,,IlocTp01'11rn n ;)KC11.10arau,uH 
ysn0Ko.~elh11>11 JKMCSHblX ti;opor \ CilB. 1909 r. na crp. 61-62 roeo· 
lHITCH 0 tt,epeBRHHl.JX Tpy6ax pa:mwx nrnoa, yctpOCl:llllJX uo,i; 110.lOTHOll 
ysKono.rnJhuu .m11uli u yKa31,rnaercs:, ttro 60.11ee <1ell 12-.=rnnrne cylll,e­
crnom.urne nx 11 a Csem~HHC&O.M RO!t'hCS,'I,HOM nyTn BhlHCBn.'IO nx 110.rny10 
•tc.1eco06pt1suoc11; , np11 tte11 JI..UI no.uepmaum1 n x s ncnpaenocTD Tpe6o­
BMCSI' 1;pa f1 HC 1JCSHa•111re.1bHblfi peJJOllT. 

n Tpy;1,e a.uepoK&HCKOrO npotf>eccopa Il. .J . Be66a ~ Railro:id Con­
~t ru cliou " npnsOJ,flTCfl 4epTea.n m1m-0ow:c ;1,SIJeBflHH1>11 Tpy6 11pH»oyro.1b-
11oro ce11ee as upuHHThlX ua ,'I,Opore tJmmro-)fu.1byoK11 CcuT-llo.n. 
To me noJ,TBepm,\&CT npo~eccop C. JJ:. Kapeiiwa e csoe» t pyAe .. Cesepo­
A:.i cpm;a11cxue me,1eatt"1e ,!J;oporn". 

Tai~ H&K emero;tHhlli pel!OHT spelletteoro coopym.em111 o6w4aO 06xo­
J,111·c11 MPOJKe pc11onr a DOCTOflHHOrO, TO, i>asa.lOCb 6bl, 88.J],O paSHOHY 
o6onx JlCllOHTOil BC<lllC.lHTb 3a t} .1cr B Bbl<ICCTh na KUDllTa.ia Al 
(n.rn A~) 1 uatl,'I,CllHOro EH.i:mc. 06hl<iHO rott,osoli pe.uo11r ;i;cpes1111uoro :vocTa 
npmrnuacr cu paeu1>1.u 2-3 upouenTa ero CTOUllOCTn. 06osHattas se.rn­
qn11y noc.'leJ,een •icpea B (n<lK cronllo~Tb 11pell.cu ttoro coopymen u11 110 
1u.i:menS.'IOlKeHllOMy) 110.1y111111 CTOUMOCTL ro.1ouoro pe:.iourn. OT 0,02 . B 
.l,O 0,03 ·B. 

R ,:i,o.rnx CTOHMOCTU UOCTOBHHOrv coopymeanH !I, KOTOJlOO saMC· 
a11e1cn Hpo1i1emmll', 6y,11;y•m s G pa3 ;i;opoarn uoc.1e;i:uero, STO 6~1 .1er 

pauuo OT . 
0·0~· .!!_ 11,0 -~'~t.P.- B fOA. 

IJ pu SHa'IUTC.lhHIH BC.Ul<lllH<lX (J {)TO COCl"aB.lflCT OK0.10 0;1.UOr(l OpO· 
u,eura ot 11. Bo c ;i,pyrott cropOHLI n "uocroHBHOe" coopylKeH ue Re He•rno. 

IlpaB;s,a, aibl suae;u: »uoro npnllepoR naYenHblX coopyarnuett, cy w,e­
cnymu,uI COTHll ., er' HO MCTa.l.lll'leCn.11e ¢ep:.i:b1 MOCTOB npnIOtt,UTCfl 
llCl;lf!Tb, ec.1u He 113-sa DX B0TXOC1'B, TO HS·3a ll3llCHeHIUI uop.u uarpy3rm. 

Ilo9T0l1Y crporo f OBOpH, npn pac<ieTRX CJl<lBBDTC.1bROtt Bhll'O,lHOCTll 
uocronHHblI n spe.uCH HE>II coopymennil, c.rn,lyeT f)r1inc.1s'fb carnroAH.blil 
llIJOIICRT Ha pel1011T IJ R»OpTll3al'8fO DOCTOS1rnor o coopymCHUR. IIOBll.l,D-
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MOllf Ha STO ,i],OCTaT011ffO a0.10iKl1Tb OK0.10 1°/o 8 ro,:i, OT no.moil CTOmlOCTU 

coopym.emrn, mtea: B Rll' .w ,!l,O.lrOBC'IBOCTL Kl'UlCHIUil X ero 'H\C'feli . 

TannM o6paSOll, B BblUienpnBe,!l,C RRblfi OCHORHOit pacqey H)'iKHO 

1rnecm Alie uoopa1rnn: O,!l,RY ea peMOHT 11pe:t1CBHblX coopymeuan, yMeHb-

11uuomy10 DX BblrQ)l;ROCTL 11 ,ii,pyry10-ua pellOHT D RllOJ>TDMU1110 IlOCTOHH­

Hl.U coopymeeuil, 11,C.'lalOlll)'IO B CB010 O'IC}>C,!l,L DI 1a1euee llblrO,i],BWllll. 

06e nonpaBKD n epen1rasa10T 'l lUUKU BCCOB K pasnue CTOJ>OHhl, 

n npn6.rnsnTe.1bHO MOif\HO Cl.lurn1·b nx ypaeuonemnsa101u,u1rn APF .11.pyra. 

llo ca»o.uy cym;ecTBy CROeMy cpanttc1m e BblfOAHOCTil 1:1e llOiKCT 6WTh 

O'ICBb TO'lllblM , UOTOMY 'ITO lfSllCHCHllC npCAll 0.rl011mre.lbHOl'O cpo&a c.1y;K6bl 

11pe11ee1:1oro coopymee1u1 HR 1- 2 ro.l,a c11.1nHei1mnM o6pa30M s.nrn:er HR 

l\blKOAbl, KRK TO Bll,,UO DS Ta6.lllUbl I. A llOSTOllY c ,!l,OCT&Toqnon CTe­

neet.tO T0'1R0CTB Mbl llOlKC:U ee npDHIUIRTb B paC'ICT HU turnprusau,nu 

nOCTOKHHOrO coopymeHJI9. 3!l CpOK c.1y m6bl epe31eHHOro, HJI CTOIUfOCTll 

em:er OJ;HOrO pellOHTa aroro llOC.:Y01J;Hero, a UO.lbSOBaTbCfl npal!O BblBO,'l;a:vn 
ra6,rnu1>1 I. 

11ro Kacaetca npaKTrt'ICCKJJX cpo1:;oa c.1ya.6bl spe;ueuuwx coo pymettuil , 

TO np1u1ep ,!1.epee11H&hlx r pyU CeeHllflHCKOr o nyrn yKas1tR ai.i:me. 

H eKOtOpble ;1.epemiem..ie MOCT1>1 Cn6npCKOH m. ;i:. upocTOu.m or 1 0 
Jl.O 15 .l CT AO nepeycrponcn& ,!!;Opor u. Ha l\fypllR l:I CKOli lfl . .:i: .• UOCTpOCHHOil 

BCKJUO'IBTC.1hHO c ,!1,CpCIUlllllLllllJ coopyarnnmrnn:, rpollall,BOe 60.Tbllllll:ICTBO 

noc.1eJJ;nnx HblHe ,!l;OiKn.10 M 12- ro ro,i,a cnoel1 C.'lym6M n 6y11.yY c.1yar.nrL 

Clll8 HCKOTOpbltt cpo1t 
Hn,;o6eo cKasaTh, 'I TO npu ttesepoaT110fi cuemKc Dtoit nocrpolhm 

n11or JJ;a He 6bl.10 spe11e1m Hb16pa.TL 1opomnfi .1ec n tt e Tfl.l bKO He ecerA& 

npn11e11e..1acL rpe6ye11ae. oc;uo.lKa sacwmlellhlX •rnct eH , no ;i;a:Ke uexoTOpble 

J1,epee111:11u..ie rpy61.1 61>1.m c;i;c.1am.i: ea 11e.rnor o e.:Yoeoro ,1eca Oca cmnrrn 

c Her o ROpbl. Itoae•rno tfl.Kne r py6bl sarnn na.rn n paspyma.m ci. cpaee11-

TCJ1t.no, CKOpo; HO 8TO He CCTL 11 pm1cp , CKO.'ll,KO-H ll6)',!J;b ,!l;OKaaaTe.lhHhlii. 
Boo61qe 01Ce np1' 1tacmoame..J1iH01l 11.y.JK,i)e 6 91W110M1"i cpe0cm6 mu1 

c.iedyem 06patn1tm1i ca.uoe cep!ie3110e 611u.11auue 1~a 6pe.1teHHbW coopy· 

QlteHW1, oco6euHo 11 cceepttblx 'lacTnx nameft Pecny6,rn1m. 

ltoue•IHO H)1JK110 y1.1 nTblnan ee Oil.HJ lfmuaucosyw cropoHy sonpoca, 
a B CTCDCHJ. o6ecue><ellHOCTll ueapepb1 11HOCTll ,11,lllliKeBnH npn Rpe:ueBHbl X 

coopy1KeHnax B nos:.ro11;H[ilC noc.:1e,!1,CTBnn ux c.1yqalilwro paspyme1ma ao· 

mapOM, H!lBO,,ll,HeHne~1 , .'le)l;OXOAOM n,m KaB"llAl-.rn6o llHhlM HR.11e1meM upnpO,il,[il. 

lloatolly, nanpmiep, aonpoc 0 3aMCHC Kpynuwx llOCTO!IHUblI MOCTOR 

,!l;C jJeBH RRbUllJ AQ.l iKCH 6h1Tt. o6cyil\AeH RCCCTOpOHl:le, Y'IBT IJR&ll n Heo6xo­

All»hli1 pe110HT RpeMen noro MOCTa, ll ea,J.SOp sa 111111 , a T&t>il\e OOC.lC,lCTBlHI 

nepep1na ,11,enmeem1 e c.1y•1ae ero paspymeemi: u.m cepheSHOro noepe­
itl.lJ;eHnH. 

B o6ll-leM a.e npn eacronu.i;ell no.1omeHnn 11e.1 ao MHOtnX c.1yt1a.Bx 
epeMeRH1>1e coopymeun11 ORalf\ )'TC a a110.111e u,c.1ecoo6paaeblMD n anoeoMn-

tt:CCRD IH.i:r OAHLlMB. 

Ilpocfleccop R. H . Nmmnm. 
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Ilpo<j>. JJ.. H. IOcKeBu'I 

Bbl60P 

nPvt 3nEKTP1114ECKOill TfffE 

nPE.LJ.EnbHOro nO,lJ,bEMA, 

CPE,ll,HElll .n.nvtHbl nEPErOHA 

VI nPOnYCKHOill cnocooHOCTlll 



BL16op npn 3JICKTpH'ICCKoH: THre upeneni,­
noro IIOJl:'hC~ra. cpe;:i:HeH: U:JIHHhI neperotta 

H nponycKHOH CilOCOOHOCTH. 

Upn 11poe1nnposann11 OAeon yrnoH me,1eanon AOpom c a.1eKTpn<1e· 
CKOtt n1roit, K KOTOpott n OTHOCSITCll BbIBOAbl ,11;auuoii cranu, CCTCCTBCHHO, 

8031:!.IJHtLeT soapoc 0 11aoJ1ytllllCll lfCUO•lb30BaBHB aroro pOAR rnrn B CMMC.'lC 

9KOHOMD\ICCKOX pesy.uTnTOB. 0;I,HH).! ns 11aaweiiumx lf>aKropoe, B.UHJIOIUII~ 
Ha DKOHOMJl'iCCRDe peay.'l/,TaTbl fH\Ca.10araLJ;Illl i:i;oporn, SIBMICl'Cfl npllBIUb­

Hbltt sui6op 11an60.'lhmero 110.i:i;'Le»a. C OAnott cTOpOHbl, yae.u.tlleHue ope· 
M•lLllOrO llOll,'bCUa yueHLlllaer CTpODTC.'IhHblC pacxo;i;1.i:, c Apyroii-yae.m­
•rnsaer rnroeoii nuscttrapi., yseJ1n1Jesacr pas~rnp OJJC&rpuqecKOro o6opy· 
A0B811UB ItCllTptl.lbHOH Cl'llHHBD n DO,IJ,CT:.UIU,nii , yse.rn\IBH8Cl' pMXOA Ha 

6pnra,!l,hl n OT'lacrn pac:rnA 9JrCKtpn<iecRoii sneprn11. HaeeLtr0.1.Hetlmm.1 
ope.IC•1bHhlll no;i;1.e11011 6yJJ.eT TaKoti, npu ROTOpOM cy.irna ro;i;OBbll OT'IBC­

.leHnii ea saTpaqeeubli1: KanoTa.:i:, aMOpT11sau;mo ycTpoi1CTB n o6opyJJ.o­

aauoa (KOCReHBl>ll llMXOAOB) n paCXOlOB ea 6pnraJl,hl n 9.lCRTPH'ICCKylO 

::rneprmo (npa11hJX pacxo;ios) HB.'IHeTCB uae 11euLmeil. TaK KaK 'lacn. a·rux 
1mcXO,\OB 8UBUCBT OT H.Oll.Vepqecnoii CKOpOCTH noes;i;a Memay ,!].eUOBCKIUIU 

cTami;un1111 V
0

, TO ,!(.1H Kam::toii ,lf.aeeoit V0 uam.ieHDIUas CJ!in1a ro;i;OBhlX 

pacIO,!].OB 6yJ1.CT OTBe'IRTb onpe::te.1eeuo11 y SHa'leBBIO opeJe.lbBOrO 00.it_Mll& i. 
8 T& 38HllC8MOCTb MOiKe1· 6b1Tb er.1pameua n.pnaoi1. HMe!I aarell H BHlY1 

•1r o c yoe.10'le11ueM i yee.m<JesaeTCff npn saaaunou rpysoo6opore A 1rnc.10 
nap IIOC8;1;0R B cynm 1f., MOil:eo nepeihn OT saenCIL\IOCTH ~IClful.J Vo n i. 
K S&Bll ClDIOCTll MClK;l}' ~ H 11, BbJTe1rn1om;eii HS 9KOB0l!D'ICCKIJX coo6pa­

~-eunti . 
Ho MCHt.11.Y reMn iKe ,\aum,rnu, T.-e. V0 B 11, cyui;ecwyeT tJ ,11;pyrnu 

saa11cm10clb, llbHCK8lOUl!UI 113 B.lnf!HIUI KOM:UCp•rncKOl'i y•rnCTl\08011 CKO· 

pOCTll TT0 na uau60.11i, rn y10 nponyc&11y10 cnoco61t0cri, JJ;Oporu. B1i16upan V0 
JI 1t TUR, •1To61i1 y;i;on.ICTBOpH.'llICh n ra H ;i;pyra11 38BIICli .IIOCTb, lt!Iil no­

.'ly'laC:\I OtUIOHpe11eHHO If ae.m•nrny npe..a.C.lbBOrO D0AM11a i n cpeAl::IJOIO 

,'l.11rny neperoua l. 
TaKIUI o6pa30M: Hlllm\ 38.Aa'l8 CBOAUTCfl K )'CTUHOB.TeHniO o6enx Bblme­

YK838HllbJI saaecu1.1ocreii Ha1111e11 co sropott, T.-e. c B.mmmn y1:1acTKOBOit 
KllimJCp<JCCHoil cKopocrn V0 Ha uponyc1my10 cnoco6uocTD .wporn n. 

HasaanHa11 KO.\lMep11crJ\an cnopocTL Momer 6b1Tb oupe,l.e.1eHa, cc.rn 
o6m,nli upo6er n ronapuwx noeal!;OB o;xuoro uanp:rn.1c1rnn no ytrncn::y L 11".11 



paMe.111:\1 ua cyllllY Bpe»eHn ttaxom~enns 9TU I noea,!l,OB Ha :>rOM 

y1.1acrKc, T.- o. V0 =~- Bpeirn tta.I0iK.l.ette11 uoea,J;OH na y11aCTKe pac­

na,],aercn Ha spe1111 HaIOH•;i.e11m1 a nyTu , T.-e. a ,!l, B11mettolf, tta apocro11 
uo CTaHlJ,Al'UI, 06yc.10B.lllBR0llhlC T0IHn•1ec1an111 ll0tpe6HOCTHllll , II Ha 

upocTOn MeaponaROJJ.UTC.lb tthle, BMt e1m10m.ue ua yc.:rosui:i ABDiKeuna 
DOC3,!l,OB. 

Dpe1rn npoIOi1i.JJ.Cum1 noes,J.011 r1acri;.a L , ue C'lura11 Rpeue1m mt 
paarOH u sa111c,v eene np11 OTI0.'1,C n llO,J.XOAC DOCS;J.8 K CT&HJJ;UHM, oupe ­

J.C.lflCTCfl, cc.HI o6o3tt<tqnrb 1.tepea JT~ x.1r/•mc. cpe.'J,HlOIO aeperormytO cao-

pOcTh 6ca pa.srOHOB n 3al1CiJ;.rnHn1i, a -{k. a.1111 11noeaJJ,OR- '~ . Ilo.1araR 

Ha pasron u.rn aallC,l,!Ieuue r ll1:1Hy-r u.rn -io 'l.acos n 06oa1Ja•11u1 cpe,!!;RK)fO 

,l,.mtty neperoHa •Jepes l 1r.11, o6m;ee spe~rn. ml pasrott n sallO!l,.TeHne n 

HOCJ,'.1,08 11a y'laCTRe r., BhlpasuTCH II -~. 4 'IUC. 

ITpocr oil 11 oeS,\OB ua upollemyto':l.HhlX cra1:11..1.1U1x uo nxueqec&nM 
11a;J.06uocrn .u c.1araercs us npOCTOH :i,.'lfl no.'ly'leunn paspemeHuil o yru u ,!I.Jin 

reXHII'leCKor o OCMOtpa Haro11os. 06osHa<i:an qepea p arnu. epe~u1 1 norpe611oe 
11a cor.1atoeHI1C llCJKlY cn11unHlln o paapemeHuu nyr n, &TOT npocroil ;J..lfl n 

uoeuoa 1u.ipasnrcn: ~ (-? - 1) 'lac. 

Upocrott )J..lH oc110Tpa 1:1arOHOB opn •·rnc.1e crattuoi:i 1:1a y 'laCTKO L, 
Ha ROTOPI>IX llJlOllSBO,!l,llTCH y1>asaeubll:i OCIVOTj), eL ll 1:1pe11e m1 upocros 
t 11£.L t Go 'lac, onpe,!1,e.mtcs s ~ qac. 

Heupo1tlso;i;nre.1bHhlii npoerott noea.we no Cl'RHl t llflll aa1mcur or: 
uepae11ollep11oeru ,!l,M1111.i c11earnwx neperonoe n 11 ono11y uepas110Hep­
HOCTn aa11nm11 ncperonoR napoil noeawe. ;i;a.1ee-or o6roHOB noes.a.on 
11e11Lwero crapwu11crea ooel;J.&llu 60.lbWero crapw1rncrsa u, tulKOHCll, or 
CKpern,em1n. 

Ec.m S MOH. npe.11;cra11.mer co6oil: pas11ocrb ape11 e110 sa m1Tu11 c.ue;n.­
HhlX nepcrouos napon TOeatJBhlX r10es,1J.OH, oweceu11y10 11a nocs,11., w 
at o1· npoCTOli µ;.rn n T011apuwx uoea,IJ.Oll o;i;uoro ua11pan.HlHllH COCTl\llllT 

s (' ) n tiO -/- 1 •me. 
n 1rn Y'I CTC llJJeMe ttn npOCTOH TOBapm.u: noe:i,wn np11 o6roHax lU: 

noea,'l,a1m 1mcmcro CT<l. JHmrncrna .rt,.rn ynpow.e111ut Sll.-.'la•rn npu.u e.1.1 HO 
uHmntl:fllC .rnuJh o6rou 1·ouaJJHbll noea~oii 1rn.ccaa:upc1m;\111, Ilpu mtroHe 
uaccaw:upC.K U.1.1 llOC3.Wll TO ll<ll)HOrO llJlC.l.ll'I npocrnn TOU!1.JlUOr11 llllC3,\ <l 

MOIKCT u.o.1e61tTbCff llC.<&,ly c,1e;i.yiorn,ull!1 npeµ;e.1a.i.rn. H1un1 cHbWUli np .. croil 
6y.11;et IlllCTb MCCT01 KOqa TonapHwil 11 naccamnpc1mi1 noes;i.a np116 1>lll<l!OT 
Ha CllCiKl:lblO CTaHJlLIU OJ;HOBpCl!eUHO. Q603Hll'1Ufl •JCJlC3 V 1 J>,uj '18C. 
CpC,l,HlCJO TC.'tU U•ICcK ylO neperOHHYlO CKOJlOL'Tb Tonapuoro IJOC3.J;H , nn..110•1a11 
pasrou n 3<lllM.1eu11e n up11nm1aa ,Ull oacc8i1mpcu.oro uOCJJta iny en.o-

w 



'fJOCTh paBeon 2 V,, npocroli a 1rro» c.11yqae onpeJJ;e.mrc.R ll 
2 
~1 t1ac. 

Hae6oumnli npOCTOl'i DO.'Iy'l&eTCB JJ;;rn C+'IJ'IRH, ROr;i;a TOBapobltt B nac­
-camepcKutt noeua O;tHOro HanpaB;1eeex npe6hlsaior Ha CTaH11,u11

1 
pasAe­

.1eeuhie ABfllH neperoHa•m, e oupe;i:eueTea B f,_. B cpe~ReM, c.11eJ1;0Ba-

re.1bRO, Heo6xOABMO npuHHTb {·A. Ilo npo10.:w naccaw;epcKoro noe3;ta 

ronapebltt npocnnsaer ea craea;uu noKa uacca.mnpcaeA ue npe6yAeT 

Ha c.1eAyK1m;yt0 craev.eKJ, r.- e. em;e _Vl qac. 06m;eR npocroli rooap-
2 ' 

uoro noeaAa npo o6roee naccamnpciurn cocrasnr, c.>IeAOBaT0JlbBO 
' l 4·-p; . 

qec.10 o6rOHOB O~HOfO TOBapeoro D00SA8. naccamnpCKBMB onpeAe­
·'U10TCll ns c.11ea;yroll(ax coo6pameenit. Rpeais, Koropoe roeapab1l1 noeM 
sarpaqnnaer ua npoXOA y1.1acrKa L c yqacrKOBOIO KOllllCP' leCKOIO CKO-

pocr1:i10 V0 , nL1pamaercH n {J; lfacOB. Bc.rnn; aa B&uue,,UIHM ea y11acroK 

rouap11&111 11oeaAo.u Otnpao.uuorca naccaJKnpcKue noesA& c npo1i1emyTKa1rn 

BJJe11enn, n cpe.!1,ueu , qepea ~ qacou1 qe k - cyro11eoe qnc..10 nacca­

arnpc1m.1 noeBAOB O,I,eoro 1:1a11pau.1caea. Ho ee Bee &TH noes,1a ycne10T 
AOru&Tb y110.111rnynxlt rosapHblA noes.!{. E c.rn npeus:TJ. A•lll uaccamep­
Cl\oro noeua ero yq&cTKOBylO K011M6p'l0CKJIO CKOPOCTb pauttott 2 Vo, TO 
naccamnpcKI!e n oeua, ncryna10m,ee ua flf&CTOR s TOT 1i1o•eur, MOr,lla 
'l'OllllJlHl>lii H8I0AUTCl'I tta cep1",!lBH0 9TOfO . yq11crsa, STOro uoeaA& yme H0 

H8r0HHT, T&K Ra& IlOC.'16.!l;Bllil AOCTDrH0T KOBD;& J'l&CTKa "1epe3 2 ~o qacos, 

T.·e. 'lepes T&KOl:i npOllCJKfTOK npe.MeHe, KOTOphlti norpe6yeTCH A.UT npo· 
i:o.J;a naccaarnpc1rnu noeu,oM scero y11aCTKa. Tasn1o1 o6paaoMt o6roK ro­
napHoro noeSAa 6yAeT ocy11~ecrn .1e1:1 .mrnL 1·e~rn naccaHtnpcKnMn noe:u.aMu 
KOTOp1>1e ucr y1u1T H& yqaCTOK sa npeMH DJlOIOA& TOB&Jlffbllll II00B;"\OM OT 

tta•1a.~a Jlf&CrKa AO ero cepe;1.nebl, r. -e. 
2 

'!";.
0

, n •mc.rn 06r o11ou nLJpa-

L 24 kL 
SB'fCSt ll 2Vo=-r=4sVo · 

B aro nblpameuue nymtto nneeTB noapanoquhlll KOaifiit>m.(eeaT ~. 
~' IJ:HTblB&IODJ.Bit TO o6CTOKTe.'ILCTBO, 'ITO Heaoepe,!l;CTB0HHO n epeti; BblI0.11,011 
c pacnop1tt1,nte.~LHOA CT&HU.BB aaccamupCKoro noeati;a ronapeble noeu& 
He OTIIpall.HTIOTCH. Ha OCHOBau11n o6c.l6.J;OB8HllH HCII0.1U0HHhl.I rpaitiuKOB 
.11,unmeunK c napouott rnron aTOT Moa!filflnuueuT cocrao.rner 8= 0,75. ,lJ;.rn 
~M0KTpD"l.CCKOtt OH DOBLlln&eTCll AO 8 = 0,88 BBBAY 60.~Lmen ua~eJHROCTB 
·UpOI Ol.& 1'() llRpHb1H ll003AOlf np11111&rna10m.ero K pacnopK),llT0AbHOtt CT&H~HB 
Jiep er oea s 11pe,J, L1UA0HHbllt rpacfmKOM upollemyroK np eMeee. 06m;e11 
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npoctott O,l,HOro tonapeoro nOes,_a npu npoxo.11;e no .y'l&CTKY .ec.1e;i;crnee· 
o6rouon oaccaarnpcKmrn noea.11;a1m coctasBT: 

5 l T>kL 5· 0,88 lkl, J,l lkL 
°"J"V~ . 48V0 = 4·48· V0 V1 = 48 . V0J. 1 ' 

a n TOB8pHhlX 
1,1 nlkL 

11003.J,OB: 4s Vo V1. 

Cxpew,cuee naccaarnpcKnx D003AOB ea npo11emyTO'IHblI CTt1.H1~e11x. 

T8Kme OK8Sblu&et n.1nm111e na opoctoil: tonapHI:.ri: noesAQs, npn 1:1011 npo­
cTOrt T0118pHoro II003,l,a HR craeu.1111, COC0AHe.it c M0CT0ll CKpew,e1n:rn 
aaccamu1ic1rnx noesiJ,OB, 06yc,10s,rnnaeTCll npe»eHeu, ueo610ADllbIM ,11,.rn 
npoxo;i;a oaccamepcKoro noeSAa ;i;o Mecra CKpeme1nrn, npeveH0ll1 uorpe6-
HLIM J\.HT cKpew,eun1t naccamepCRBX noea,wn, e npe111eue.1 Jl,.rn npo:roAa. 
ncrpe11eoro naccaarnpcxoro IIOeS,D;a or 111ecra cRpew,e11un AO paccuarpn­
llll0MOlt Cl'8JHI,flll, 'HO II o6m.eM COCT88;1H0T ue Meuee 3/. '18Ca npn llfl.­
ponott rnre 11 1/2 11aca- npn fMexrpe<JeCKOli. KamAoe tu.Koe c&peme1111e 
llb1BhIB8et sucp;trny ronapuoro IIOesJJ,a KBmAoro uanpa1ueena, ll cpeJJ;HeM, 
11a 1/2 'laca, a ucex ro11apm.u noeS,!lOB OJt,HOro uanpan.:iemrn 1/2 X ea 
'lllCJIO yao.llHU)'TblX Cli'pemeenH, BMerow,e.r .MCCTO ea yqaCTKC HT0<Jettne 
CfTOK. TaK K8K OTllOCUT0.'lbBan CROpOCTb ADBmymuxru H8BCTp0'1Y c 0,].ll­
Hl\KOBOti CKOpOCTl>lO uoeSJl.OD B AM pasa 60.u.we a6cO.UOTHOii III CKOpCICrn, 
TO 1Jre<1eune CfTOK samp;bll:i noes;i; OAHOro aanpan.1euun ncTpeT11tc11 co 
uceMH noesJJ,a.1a1 u .'l. pyroro eanpas.ire11HK no AIJ8 pasa, a 11cero 11nc.10 
cKpem,ettnli ea cytKH cocrannT 212-, rAe k-11nc.10 oap naccamupcKux 
noeSAOB. 3To 'IIIC.10 n&A8CT Ha ,1(.'IBH)' .rnHHn, OTU0'1810lD,)'l:O CfTO•IHOllY 
npo6ery naccaHtupcKoro ooe3Aa, KOtopbll:i upu &.1eKTpn'leCROlt Tfl r C llOmuo 
npeuan, u cpe.J.tte», 1.200 K.lt. Ha yqa.croK me .il;•Hrnort L ra&nx c11pe-

ll\•Hntt 6yAeT ;~:;.; ; a npeun npoCTon •cex TOnap Hhlx, 06yc.1on.1eauoro 
1 21..!!L k2L 

anrnn cnpcm,e1rnaMu, :T · 
1200 

= 1200 . 

BeCblla cym,ecTseueoe BJUHHIJe ea npocron uoes,11,os IJO ctauumrn 
OKaebleaet cKpemo1rne roeapublI uoeaAOB c rouapabnm. Bee . noublrnn 
ocym,CCTDBTh ua pyCCKBX 0,D,lfOnyTBbl.I lK0.'IC8HblI ,!1,0porax, pa60T8lOLD;ll! 
a npeJt,e.ire aano.u10u1rn nponycKuoti caoco6uoctn> ,'l.BU*enne tosapuhlx 
aoos;i;os no rpa<fmKy-ue yeeu'IJa.rncI> ycnexoM, T8K Ktm, s c.1yqae aaJ1,epm1m 
aoes.'l,a ua KRKOli- .11160 ns npoMe.;n.ytO'IBblX ctauu,ull ns-sa u,e.toro paJl.a 
c.11y•1aihrnx npH'IHH, nan1mt.1ep, oru,euKa saroua 110 ropeHHIO 6yKc u,m 
Apyrott aencnpaettocrn, a.1e'leT sa co6on eapyweune rpa!f>nKa n Aa..-lb­
aenmee ,11.flDifteHne noes,'1,0B npoitCIOJJ,111' B S&BUCDMOCTH OT roro u.m BHOfO 
pac110.1omeun11 noesJJ,Oa 1:1a Y'IRCTKe. B raRux yc.'loannx cspe~eHne TOaap­
HOro D008.1,8 c Tonapeblll llOlKeT mJ:eTb l.!0CTO II opn 0AB0BpeMCllt10l1 
IIOAIO,'le 06ou1 noeS,'1.08 Ii CTRHD.HD CKpem,eHoH, 11TO flB.'Ul0TCll H8llBblrOJ1,­
eertmoM c.1yqaeii, HO M0lK01' C!l)'11BTbCfl, 'ITO BCtpe'1Hbl0 n008J1.& DOAl:0,1.BT 
Ojl,B0Bp0),ICHBO K l'Bfll CYeatRblM CT881VUUI n STO 6y,11.et H8BIYAIDH11 c.1y -
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1.1aelf, T&K K&K 0,11,eo»y es noesj],OB npu,urrcs ome,11,&Tb noKa ecrpe'leni:H 

uoes,11, npoiin.er BCCb neperoe, T.-e. * •me. llosroMy opo onpe;l,eJ:eeun 

sTOro po]la npocroee ueo6.IOABlfO ncxo,11,nri. ope napoeon rsre ea cpe,11,­

aero c11yqaa, r.-e. npuean. B cpeJJ;B0H epeua npocroa B -2Z . Ilpe a11eKrpo-
v, 

1.1eCKOit rare, 6.naroJ1,ap11 06ecne~e1:1oocrn npoXOA& noes,.11.ou neperOH& 
A aaJJ,aHHOe epe•a e B03H01RHOCTB 11aroea ooos,11,aenit, &TOT upocrott 
6y,11,cT sea•nneilb HO Meebme, 1.10111 npn napoeott, e ee CBlilme O, 7 T8K0-

0,7Z 
soro, r.-e. -2V.. 

qBC.'10 TaKDI capem,eeett, KOTOpoe 6JA0T lfMeTJ. OJI.DH roeapeb1li 
D003A npn opoxo,,e DO J"l8.CTRy L, COCTaBJUleTCSf ua CKpelJlCHBA c BCTpe11-

llbUIU TOB&pBblYD noes,n,aue, B8:10ll;BlU,011BCfl yme ua J':l8CTK0 B 110ll0HT 

ecryu.,11euna yno~rneyroro noeaJJ,a ea uaseaen1:.itt y1.1acroK, n noeaJJ,a1m, 
ecTynarow.mm na '1'8KOBOit sa epe1u1 JJ,BDJKeana nooa..a;a no j>JdCTKy. Bper1ur 

llaI011t;i;euen: noeua Ha yqaCTKe L ablpamaeTca ~ qacaHe, a TltK K&K 

npu u napax noesAQe B cyTKII noes;:i;a BCTJD8IOT Htl. yqacroK e cpeJJ,eeu 
24 

qepes ff qac., TO 'JDC.10 OJJ.1:10Bp0MCBH0 881:0;1,HDl.IJXCS HA flJ&CTKe D00BJJ;OB 

et.1pasnrca a~ : -3.±_ = 
2
nL • CTO.'lbKO me noe8llOB aoft,'1,eT ea yqacTOK 

v0 ta 4Vo 
BO epeiu1 JJ,eeme1:11u1 no ne.11y noeaµ.a. C.11e;i,oeaTe.neo1 o6m;ee qnc.10 CKpe-

11J,c1:1nlt onpeAC.'IDTCH B ;~~ ' 06m,11it npOCTOtl: OJJ,HOrO noesJJ,a, BLIS6aHHLJti 

0,7l 2nL 
l)T1n1 CKpem;eueH11n, :lv

1 
• 

24
v

0 
i a n noeail,Oe: 

0,1n·Ll 
n. 24v~v1 'l.acoe. 

Ilpocrott TOeapuoro noeati;a npn CKpem;eunn c oaccaarnpc1arnn oope­
A0.lHeTCll not1;06e1>1M me 06paso.11, a n11enao: qec.10 HaJ0,!1.Bm,n1cs na 

L 2" kl, 
yqacrKe nacca:m.epcRux noeSAOB 2Uo : k = -lSvo , 'iBC.110 naccamnpcKBX no-

es,11,oe, ecrynaiow,ux ea y'l&CTOK aa epeua ,11,aumeuna no ueuy To.sapuoro 

noes,11,a, ~ : ~k~ = 
2
k,·L , a RCero '!BCJIO cKpew,eunft 

3
8
kL • Bpe~u1 npo-

v0 v0 4 v0 
CTOH Toeap1:wro aoesAa ape: CKpem,eeun c naccamupcKnM e AB& pasa ue1:1.owe, 
B0lKeJIH c TOBapebIM, 6.:i:arO)l,apH 66.urnell B JI.Ba pasa neperOHHOli CKOpOCTU 
nacca:m.epc&oro uoesAa no cpaaeennro c TO.sapewu, e, c.1e.ll,OBaTtMbBO, 

~OlKCT 6bltb npmu1ta 8 ...!.. 'lacoe ;l,.'IH n11.posoti tarn n 0,7l A'111 ::u eKTpD· 
4v1 4v1 

'JeCKOli. TaKell o6paso•, o6m;nl1 npOCTOii n TOea.p111>11 ooesp;oe upn cRpe­
meeen 111 ea y•iacTKe c naccamepcRnHn coctaenT: 

0.1·l 3kL 3 o,1k-11Ll 
~ · ·48v

0 
·n =s 24 ·v

0
v

1 
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Rpo11e npocToes, oCiyc.'IOB.'lel:lewx Bhlrneapneep;en11I>T11n npullnUAlln, 

ea npoMew:yTO\lHbTI CT8HU,IIH X niieer MeCTO Q,e.1bltt pH;J; H6 11Jl6,l,BBA6HHblX 

38.1,epw:eK IJ063.ll;OBJ R8K, uaapm1ep , n s-sa OTQ,6111tff aarOHOB DO III T6X­
HJl'.16CKOli uencnpaBHOCTD, ue.utoro pel!OHTa UOABD)KllOrO COCTaBa n npO'l. 
'loc.io T8KIJX sa,i\epltte& npRMO D}JOIIOPLU10Ha.1bHO l1IIC.1y DOCUOB, oCipa­

w,alO[I\U I CJI n o )"18CTKy B CYTKU, T.-e. 2 n. Ka*"aR sa;i;epiKKtl. 8 CBOIO 
OllepeAb orp8.JR8.6TCB Ha see.I noes;\ax o6oux uanpae.1eunfi, muo,i;sm,uxcn 

n ero sp e11e ua yqactxe1 T.-e. Ha 2 ;~:0 , a o6 w,un npocToil noeuos, 
4n2L 

BhlBhlBae11bln annin sap.epm.Ka11n , 6yAeT npouopuuotta.1011 2 4 "~ . 

Ec.m 0Cioa11all e1'b llepes a Koarfl!fim~oeeT uponopl{oouu.011ocm 1 TO 

easnauuwl:t A06tLB01rnbli:t npocroA Bblpasntc11 e ct t~~ qacoo. Ha oc11oea-v, 
nnn 06Met1,osauus u e.:i:oro JHI.:i,a rpa<fn1xos ucao.rneauoro ABBiKea1rn ua 
op;11onyTHblX pyccrrnx .~oporu sa nepno.a. speMenu 1911 - 19 14 r.r., 

KOacfHfrnu;uc11r a. onpcJJ;e.uuca p; !rn: uapo11ofi rnrn s 0,007. ,ll..rn a.1entpn· 
'ICCKOfi OH COCTftBUT ae 60.rne r.t.=0,004. 

B neAH nee Bbl111eyxasana1>1e npocron e cfJop11:y.'ly iw1.B.1ep<J ec1tofi y<JaCT­
KOBOi1: CK0p0CTU1 n:.ieeM: 

Ln 

v,= ( ( . ' t.!.!:_ + 211r . .!:_ + '!!! ..!!._ _ 1 ) + m.Ll ...L !!!. J•. _ 1 i J.. 
v~ 60 l Gu l GO 1 liO l 1 ' 

Lu 

+ J,ltilkL + L k
1 

, O i(·n+ 2_ k) nL l_ + ~!: 
48tt0v1 !:WO 1 ' 8 24ttuV1 "u · 

Pemaer.i 9TO ypaHHeBlie OTHOCBTe.nno Vo : 

Ln - l ,h1lk /, -0,1 (.,1 + ~ k ) til l. - o: n1L 
48v, 8 2-l v, 

~ . 
L (

_!_ -1- ( v + s ...!- 2r ) 11 + s at ) J,k~ 
n v

1 
' 601 60L +oo + 1.200 

CoKpam.acM no Ln n opeee6peraell q;ietrOll PG;Ls , nsn;(y c r o uesualln~ 
T6.1bll0C'l'lt: 

1 -~ ( 0,7 n+ 0,8 1 k) - ::rn 

I JI + S -;- :!1· Et k~ . 
~+~+w+ 1.20-o;; 

II0.11aran 1 l!TO npo a.'1eKtpe11eci.on T11re .!\BOa\euue uoea.a;os 6yp;et npona­
oo;i;uncR no JKes.~aM, apeYA 11a cor .. 1a.weaue )felKAY craeI.1,nB11n v Bl>l:pa­

SnTCH B 3 unu. Bpe1a1s, norpe6uoe Ha pasroR u aa saue.1,.Tenne, upu10-
p;a:m,eecs na OArtH oeperoe, npu a .. 1exrpnqecJmn tue cocrae.irner 2r = 3 11eu. 
Bpe1a1a: npocros ua craei..t1111 ns-sa Hepa11no»ep eoc10 saunres noea,,a11u 
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CMemmu nepero1:1on cocrae.1aeT Ha oc1:1osaue11 nOAC"leTOB, CAe.1auehl1 
.l.•lH cyw,ecTB)'IOUllll OAHO D)'TRbll pyCCKJJX AOpor, B cpell,Heu s = 5 UDH. 

npo npoeKTOpoeannn BOBOll JlllHBII ORO He l!,O.'llRHO n p eBOCIO;.t.llTb s = 2 u. 
PaccTOffHBe )10>K.!1.Y CT8HLUUUllD, ea KOTOpblX npOH3BOAllTCH apu a.1eK­

TPD'ICCKOA rare T0JHll'l0CKnli OCllOTp saroeoe, MOa<eT 61>1Tb n pmutTO 

B 80 k.11, 11.TO OTB0 '180T E=~; t= 15 M. Ilo DO.l,CTaHOBKe 81'111 SHatte· 

nntt, ¢iop.uy.1a A•lfl v0 npno6peraer c.1~p;yrom,nii eu,1,: 

l -~(0,7n+ 0,8 1 k)- 0,004-n 

v, = ..!... + ~+ 00031 • 00008!:'.. 
ti~ l ' I ' n 

Be.m"lltH bl Vi II 1.12 CBB88Hhl ,:ipyr c apyrO~l C.10,!t)'lOlll,lUI COOTH0lll0HDBM: 

v = l: ( _l_+~) = ~".L . 1 v~ GO 20l + v~ 
Beo..a.11 9T)' BaBHCJUJOCTb fl y paeHBHBB A.HI Vo . m1eeu B OK0H'l8T0 .~bll0M 

I - ( ..,_!_- + 0,0021 ) ( 0,7n + 0,8 1 • )- 0,004n 
V _ Av, . ( I ) 
,- -'-+ 0·133 _, 0 0031 + 0 0008 ~ 

"~ l r • ' n 

Hs aron lf>opMy.m ycuarpeeaerca, 'ITO c yue,rnqenuel! npoayc1rnoti 
caoco6aocTR DOMODJ,blO ycTpoltCTBa pas'beS,J;OB, u.m , 'I.TO TOlK0,-plCHbWCllIJ8 
ll.J18ULI l neperOHOB, KOMMep11ecaaa CKOpOCT& 11,i UOHBHU\0TCfl. Yll0Hblll0HD0 
vii B.rn11eT sa co6o10 yse.ln'ieeue spelleHo eaxomt1,eueH aoes,:J.a sa yqacTKe 
n, K&K C.'le,!l,CTBDC, yae.rnqeane quc.1a Ha:to;uu.u.excH H& Heu O,!l,HO.Bpe11eueo 

noes,!l,os, cor.1acuo BbTp&lfl'.ClrnH: ~ : .2;= -~'J;;. Ec.rn aw 'IUMO opesbl · 

CDT TO KO.Hl'ICCTBO noea,11,os, KOTOpoe MOlKCT ABBraTbCS no y11aCTKY OAHO­

spC:\IeHH.o, npn aaptIOM rpa~mEe paeeoe uo.10e11 He 'lDC.!la neperoeos {' 

TO na y11acTKO naqueTcs ttaKoa.rnnne noes;i.o e, npocraeearom,ux no CTau­
u.mu1, o, CCAlt HO jMCBbWllTb 'lDC.'13 BbTDJCKaeMblX ea j'l&CTOK noeB,ll,OB, 
s pesy.11>T&Te MOllteT ao;iyqnTbCS aairnmaTe.'IbCTBO e ABUJKCHDH. Taaeu 
o6pasOM, )'C.'lOBDCU, o6ecne•maaIODJ,BM ll,Ctl.CTBDTC~lbBYIO uponyCKH)'IO cno­
co6uocTb .tl,Oporu, flB.ut0TC11 yc.11oeue, 11TO 'IDCllO 0AH0BpC11.CHHO ll&XOASmexca 

n [ , .f, 24 kD 
ea yqacTKe noeB,!liOB TOBapehlx 

24
v
0 

n uaccaJRepcxex v; : T = 24v;; , 
ue npeBblWUO 6"1 n O.l OBUUhl ...... neperOHOB, T.-e . .fr' 

;~:o + :~o = {z ' 
(2). 



to 

B atott <f>opity21e ope naposoit Tsre opu k ,11,0.'IJKBH CT011Th 11uomo­
Te.'lb 1,5, Y'IDTblBAIOIIJ;Bli e.imseee naccam.epCKOX noesp;oe HA y111eH1>lllBBBC 

nponyc1rnott cnoco6-
n u. BOCTU AOpOnt B OTHO· 

L· :!/ we.am1 TOeapRl:U ao-
'r' 88,!l;OB. CoueCTROB pe­

meeoe ypaeeeHott 1 
,,~-+-+-nl_Cl""~~,..j,-T+-:1 B 2 ,ll;&BT 0Tfl0T1 KR· 

f k·< I K08& 6yABT IJ>8KTB-

11r-+-+-+hL-+7'---+--7'-+~~c,f. ~:~=~eoe;;on!~::: Ll ope p&B.!.B'CIBbtX A·rn-
'·' 1 ' -~~~~-~-_,,_--',--_,to· s ax oeperoeoe l u 

4>11r.I. paUO'IHOM 'IUC.'10 f,; 
naccamopcKex uoes­

AOB. Ha <f>1Ir. J-3 upnee~euo rpa4f>eqec&oe pemeene eaaeauffIJI ypa­
eueeett ,11,.1a k = 2, 3 n 4 n npn neperoeeott cxopOCTH ":i = 38 ttM/11. 

3ra CROpoCTL tnMy- 2.!i"''-~-~~-~-~-~-~~ 
qeea, ncxo,11,a ea 11u-
ue111ui.uolt CKOpOCTH 

ea npeAB.'lhHO» no,i.1>- 21 

e11e n MllKCIIll&.!lbHOA 

CKOpOCTII Bil: npBAB!lb• 191---t----;f-t----;lf"r+:::~ioo;;;;,-7"'-+---:J:<j 
aou YK!IOne.\ Ilepe!UI 
onpe,11,e.'IRBTCS SKOHO- ,;t----tf--f1'-;tf----:t9-~f---+7~~·-I 
Mll':leCKD 113 conOCT8-

;~:~:,fl s~~~~=~x"ia:; ~,~-'--;-'---f'c_._+--':f----',--"-J,--+--!. 
&TOi1 CKOpOCTU, n , KaK 

nonasr.n1aeT PBA n OA-
<Pnr. 2. 

C':leTOB AJUI p8.SJID1l8b1X OABOilyTBhlX .lBHntt, 6.ll.ll3Ka K 25-26 ,m/•t. 
BTOPB.SI orpaHD1lBB86TCfl no TOpMOlR6HBJO n COCTaB.1S:eT OKO.rn 36 1m/tt. 

Ha 0 J10JIJ,8;'1,K6 CKOpOCTb DO 10pMOJKeHBIO orpaeD'IBB88TCfl B 4U tcM/tt. 

4>nr. 3. 

86 

TaKe11 o6paso11 1 cpeti;· 

CKOpOCTb ea 
nOA'he&1ax cocTan.urer, 

25 + 4 5 
npnucpuo, -~= 

35 'KM/ tt.I Ha yR.'IOHax 

SG ~ 45 =4015 KM/•l. 

OrKyl a 
v2 = 40,i>2+ 35 = 

= N 38 ft.ff/ 'l. 



II 

IIyeKTnpehl.e xpneble, noJ1y11euuLte nyTOll C06.5,BH6HBS ro11eK nepece­

<lfettes: KpBBIU no ypaeeeeBIO 1 R 2 JµH COOTBeTCTBJIO~BX I., np0ACT4-

B.Ulf01' co6oK) BaBBCBMOCTI. 110lRAY <f>aK1'8'10CROtt nponyCKHOli cnoco6uocn.10 n 
:H r1aCTKOBOi:t KOJU!0p'10CKOft CKOpOCTblO V 0 = (1(n). 

Ilepel'.O.!l;Hll Tenepb IC BblflCBeemo SRBHCHMOCTB M01KJJ.f T0HH JR.e Be­

JIU'IBHMllI 1i II Vo, 06ycJ1oe.~eeeott SKOHOMOllBCKD!IH coo6pa»teemnm, CBR­

.aaee1>11im c Bb16opoM npe;i.e11beoro no.11.t.e1:1a. 

K KOCBBBHblH pactOA&H, B&J'.OASnt;BMCH B TOA B.!IB neon aa1me0111ocrn 

·OT upeJJ.C.lbBOfO DO,'l,'bBMa, OTHOCJITCJI: 1) DpOI\'6.IHbl. ea KaIIDTUI sarpa­

'IBHBbl.l:i Hll. npno6pereeue 9JIBKrpoeoaoe, B fOAOBhl0 OT'IDC.'ICBBH ea HI 

.u 1op1naau.mo, 2) npoueer1i1 ea Kannra.1 , al\Tpa'leBehln aa o6opy;Weauee 
JJ.BHT]l&JlbBOi:i 9JIBK'rpD'IBCKOit CT&HUBU, n OT'IDC.'IBBBH ea RMOpt'H8a~DIO , 

3) TOJKe no OTROmeenIO K DOACT&UUBIUI H 4) npoueHl'l.I Ha &aIIDTlU. H 

.avoprusauu10 3eMJUJHOrO 00.'IOTHa, sepxHero CTpOeHnH H UCKfCCTB0HUhlX 

·CoopymeHni:t ,11;oporn. 

K npllMhl.11 paexo:t.a», sasnc11m;1rn OT npe)l.C.11>11oro no.11.'beaia1 npo­

•U&Jl..11emar: 1) CTOHHOCTb peMOUTa t'l.16KTpOBOSOB, 2) paCXO,ll;bl Ha KOH­

AynTopcKoe n aireKTpososafile 6por&Ahl, 3) pe1i1onT 06opy,11;osanoa u;eH­

"Tpa.neott Cl'&Ha;eu, 4) peYOHT D0Jt.CT8HI.J;Uit e 5) CTORMOCTb IM6KTpu­

·'leCKOtt anepreo, pacxo.11.ye1i101!: aa rary noesAOB. 
D T&KOJI: UOC.'10,l(OBATe.'lbHOCTH M.bl D paCCllOTpHM 0TA0.llbUhie K&Te· 

ropan pllCXOil.OB, OTCTynns OT 81'0rO nopaAR:a JJlllllb B 0Tlf0lll6HUH 
D.ll. 3 e 4 npinnu paCXOAO R, R BllAY Toro, '.J.TO 9TD paCXOAlil B1>1pa-

3\810TCB B npoa;eHTHOM oruowe1rne OT CTOllHOCTB Toro n ,!J;pyroro 060-

PYAOB&HD!I n no::lTo.uy ex YA06aee y11ecTb o,1tuospc1:1cuuo c npouenra1i111 
1:111 Karrnra.1 e npou,e urairn na a»opma8.ttnro uasaauHoro 06opyAO­

BaH1111. ,!l..111J yAo6cTBa cpaeeeue11 s1,uneynolu1uyrhlX pacxop;oB 6y.11.eu 
nx OTBOCBTb Ra 1 101 BOB;l.jlDBOi!: .'lllHIIIJ, T.·e. R 1 ""' ,!l,,TDHbl }1;0-

poru, us1i1:epeHu oii no 1ipar11ailwe1i1 y Hanpaucttll!O l!e»'i'.;1.f KOee1111bl.uo 
nymnauu. 

1. Pacxo1.1;L1, cnHaaun1>1e c npno6peTc1111eM Tsiroeoro nHeeu-· 
·TapH, T.-e. s .11exTpOB030B. Ec,rn o6oatt&'lBTb BTU paCXOAbl <.1epea Bf, 
"IUC.rn JIHBeHrapHblX aMKTp08030B ](, , CTOHUOCl"b OAHOro lMeKTpososa 

-c, py6., xoa<f><fmttne11T fOAOBhlX OT'-lllC.'leHDit 1: l~O' ,1,etiCTBHTe.lbBflO ,'l;JJR HY 

..11opore MelK.'J.Y ilRYMll nyttxra.uu L, p;.rney ROS,'1.ymnoi1 .irnenu MeiRAY re.ue me· 
nyRKTa.uu L

0
, TO: 

B , = J(, C, 1~0b0 · {- py6. Ha KM. 

' 
IlpeHm1a11 BO uem1auee, 'ITO, ua oceoaaeeu ABHHblX sarpaee<.1eoi:t 

npaKTllKU, 'IBC.10 &.'leKTpOBOBOB, HaXOAHlll,HICll Ol,LIOBpeueaeo B pe.1i1oure, 

-ue apesblmaer 10°/0 OT q11c.1a K,p pa6o'mI a.1eKrpososos, apemrnae.u, 

'ITO }(, = 1,1 K ,p. 
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tJnc.10 pa6o•rnx sneKTpososos on1>eAeJ1HeTCn ao speueue HX o6opoTa. 
Iloc.~eAuee JKe COCT81UB8TCJI B3 spe.ueua eaXOlRAeBIUI B upn c DOCS,!l.!Ulll 

Ty.n.a II o6pa.THO, T.-e. 
2v~ 11ae. H spe;veee npOCTOff 8 ROpeRHOY D o6opOTHOM 

,!l.eno - t •me. 'l'aKlill o6pasoll, OT M011eura BLIJOAa p;auuoro :Mei>rpoaosa 
c paCDO}lBAllTC.'lbHOii CT8HU,8D c TOBapBhlU n oeSAOll: A8HUOro 1:1aopaMeHua. 

/J,O M.O>teHTa Bbll:Oll,a Toro JKe SfleKTpOB038 c TOD JKe CT8Hl\BD c C.teAYIO· 

tllBll 0 068,l,OK roro me ean p8.BJl6BBlI npoxO,'VIT 
21

' + t \18.COB. 3a STOT ., 
opOYeJKJTOK epeMenu c ua.aea1rnoii pacaopsiJ,nTe.tbuoA crae1..vrn ornpaa.rn-

24 
IOTCfl B 1'0.14 JKC H8Up88.16HBB ll068A8 •rnpes npo111eai.yTKH B n '18.COB. 

Tuex noes.a;oe ,11.o.1meo 6b1Tf,- ornpaBJieno: 

(2~ + t) :~=i ~ 2v~ -1- t) , 

K0ropwe n 1·pc6y1or ratmro me 1111c.1a pa6o'lex a.1eKrpoaosoe, T.-e. 

K9p = -i4 ( 2~ +t), a ](9 = l , l i ( 2~ +t). 
Bpe1rn. npocroee B ;l,eno uomeT 6htTb Bhlpame1rn R 4iYHK1~m1 OT Rpe­

ueun eaIOJKAeHUH 9.'ICKTpOBOSa 00,ll, noeSAOM t = 3 .!:...., I'AC 3 na oceoeaRHD ., 
,!1;8HHblX sarpaHUtjHQil npaKTUKB, llOJKC1' 6hl'.fb npnBBTO pa.BHhlll 0,4. 

:MeJKJlY Ji;.'IBH8llll L B L o MOJKer 6b1Tb ycraeoe.,euo COOTHOW0HIJC 

os TeX coo6paa;.eeeil, 'ITO <:ieM 11eui,me upe.n,e., bHbli1 nO.J.'bell i, ·reu .wn­
CTBnTe.n.aas AJ.n ea L AOporu l!Cm;:i,y J\Byirn nyeKTa.un 6onme paccwseon 
MeJltAY :nmm nyeKTfllln no eos,:i,yweott ,10HnB L 0 . 3ro co0Teowe1rne 110· 

JKCT 6hl:Tb Bblpameeo T8K: 

L=L,(1 +•, ~;-). 

r .n.e «:i:: xosWo uneeT y;i;.10ee1rns: JJ.Oporn mt 1 tc..tl upn Aam10111 npe.11,e.11. ­
Ho» no;i.M11e i :i::. 06c11e.l{oea1rne p11Aa pycc1rnx AOpor paBBJIHHOr o :upai.­
repa c ix = 8 ,'l.a1or sea11eeen JJ..rn ax=0,2. Ilo.:ibsyl'!Cb armrn AltHHhlll lf, 
npneOAD» yuouattyroe ehtpaJKenne K BBAY: 

L=L,(1 +0,2 -f )=L, ( 1+¥)· 
B1i1pam.euee ;pa K

8 
npnMeT COOTBCTCTBCHHO c.,e.n,yrom,eii BOA: 

](,= .'.c1c·n [.'.b ( I+ !_,,")+ O,<L'(I -!- ~'.~)]= O,llnL, (1+ ~)· 
24 v0 \ i v0 t vi) t 

'inc.10 noes.l,oe 0,11.Roro Haapao.1eees n onpe;i;e.rnercx c.,e;i;ywrn,mr 
o6pasmr. Ec.rn o6o3Ha<:i orh rpysoeon nOTOK s rpyJKe1wu eaopas.1euun 
<:iepea T, B Toeeax, Hepaouo111:epeocTb cJ:e,!1,oBaHee rpysos no 11ece:~au y , 
TaK 1110 yT, npep;CTa e...iBeT co6010 xo11necrso r oen rpysa, no;i..,em.am,ex 
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uepeemrne B Mecau uan6o.lbwero ~someHus, earpyaKy rpya.euHoro ea­

rotta - p, , coctas Toeapeoro noest1,a Y saroeoe, w ;~;. ope,'{ctafl.HICl' 

co6oii '4DC.JO earoHo.1:1 , no,:J..11eitia1.D,nx nepososKe e rpymeuOM eanpae.1ettnH 
B cpeJl,HCM sa CfTKil B MCCHU. 1rnn60.:lbwero JlBDiRBBHS. Ilpn N aarouos 

... ;T, 
Jl D083A6 l}TO COCTaBBT 30p N n oeSD,OB. 'I:as Ra& B cpC,i],HBM B cyTKn sa 

7-10-AHeBHbttt nepDOA ABBiKeHBS, ABBJKeeee BCCfA& BblWB npou,eeroe 
ua 20% npowe cpe,aueli C)'TOQB Oii uop1111>1 sa 11iecm1. uan60!lhmero ,!l.B llJKB· 
Hne , TO u:tn60.11.waa uorpe6eaK npoaycKHaH cnoco6eocti. AOporu upu 

1,21,T, 
aa)lauuoll rpysoo6opote T, e1>1pasntca: s n = 

30
r,N uoea,!l.OB oJ,noro tt a-

n1>aMeuns II.lo ·n nap noes}l.OB npn oapno11 rpa.tlJnKe. 

0,0044T/yL0 ( 1 +~\ 
1(,=0,ll !!Jl (1+!J!\. l ,2'1T, =------'__!_ . 

v0 i ) 301hN VoPi N 

Cocrne toeapnoro noesJJ,n 011pP,!1.e.1HeTCfl no ,n;ocrycrnMott cu.::ie THro 
JI<\ KpIOno 1i' , o6yCAoe.rneaeuofi earoueoil crnmKol1, n conporne,1eeu10 
.'l,BnlKeHDIO uoe3iJ.ll. Ba npeite.'IL>HO.\I llOA'LeMe. IlpuHBllaR JJ;.'lS: oupe,!\CJICBBJI 
c0Dporne.1eeon: ABmneeilJO TOeapuoro noes;l,a iJ>op.uyAy BM~Bnea: 

JV= I,5+§ij+i , 

),ll.IOJitylO TV '" Ha. TOHey, u.py TOtiapuoro ,!l. Byxocuoro uaroua a 7,5 t 

Cromi1ocT1> &:leKTpoeosa 11om.eT 6UTb y<ITeua, ncxo,rr.n ns cpe;i.eefi 
::i.onoeauon u,eehl: n 1.500 py6. aa Toeay eeca &.'IeKrpoooaa. Bee me 
&.'le1npoeoaa onpeACm1eTCfl ero 11omeoCTbIO, upu \I.ell A.'H1 6!Mee uoebl.1 
TBDOB !MCKTPOB030B SABBCilllOCTb Mem11.y DX MOLUHOCThlO H aeCOM Bblpa­
maeTCJI e 18 HP aa 1 Toeuy. 06osua•mn aec O.!leKrpososa \I.opes Q~ 

D ero MOll\HOCTh qepes p . DOJi y<:laCM A!Ul ero CTORMOCTD Bblpameene: 

C, = 1500 Q, = 1500 ii py6. 

B cao10 0<1epe;l.h 

P-~ 
- 3,6 ·75·0,94 1 
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qe Fk-CD.'18 Tnru, pasB1188.eMa11 iMeKTpOB030M ea 060.a;e xo.11eca, vi­
cKopoerL KJf/ll. e a npe;i.e.llbBOM DO,lJ,'beld e, l /3,6 n epeXOAHblii ilBOlRBTCJll. 

ll..'18 CROpOCTD OT 1CM/'l. K J.1/ceK., 0,94-aoaif>ifm une H.T n0.168HOrO A6llCTBlUI 

sy6qar o-pb1'1aJRHOli nepe;i:Me. Ta& &a& Fk cocras.rn:er a cpeAHeM OKOJIO 
J,0 7 F, TO: 

P l ,OHv; 0 0042 F 
=270·0,94=' vi 

l'o;i.oen1e oro;rne.'lenna ~~ cocTae.unoTCH as upou,eHTOR ea supa11eu ­

ff1>11i aanera!1, yi;rnTLi:aa11 pea.maau,ero ra&oaoro e &k = 4,4%, npoueeroa 
ua noraweene Ka11era11a an = 0,7 o opoa;euroe ea eoso6eo8J!eHne (auop~ 
THS&U,1110) IMBRTpOB0801:1 Qa. IloC.'16,l,866 01'1DC.'16HH8 BaBllCUT OT CpOK& 

C.'l yJK6bl 9.'16RTPOB080B, KOTOpbltt uom.er 6blTb npBH S'l' R 20 .wr, u TOTAt\ 

ba DO C.'IOJKBbut DpOJ..tBHT8M ODpBA6.'IHTCH B Qa = 3,4°~ . 

~ I ~O = 0,085. 

Ifru A.'lil 1 rpymibl ·xoceeeeblI pacxo~oe no.iryqaeu Bhlpame Hee: 

0,0044 T11L0 (p, + 7,5) ( l ,5 +ij+ i ) ( 1 +\~)· 0,35 .Z.'vi ·0,085 1 
B, = v

0
p

1
1' ·4= 

0,000131 T,·;vi (p1 +7,5) ( l ,5+ ~ +i ) ( 1 +¥) 
V.JJ, py6.1en . (3). 

2. l(eHTpani.Hasl 9JICKTpR'llCCKafl. CT8HIJ.RSI. roAOBble OT•rnC.'10-

mrn, CBH88HHhl8 c coopymeHDCM D o6opyAOB8HD 8ll u;eerpaJ1i.uon 9.'18KTpU­
•1ecKott CTas u nu, c.mra10rcR ea upou;ettTOB u a JU1nnTa.1 ~k , upou;euwe 
Ha uorame Hue KaunTa.,a bn, npoue11Toe ua eoso6noe.rnune o6opyAoeasoa 
1~8 111'pM h H00 CTaHJ:~HB 8a B pacXOAa !IO o6C.lfl1tBB8HD10 " T8KOBOll1 MOry ­

IU,Cr O 6blTh Bblpa.JKel:IHOl'O Tll.Kifte usueCTHblll npou;eHTOM ao OT 88.TpMeH­

ffOro itaaura,1a. 0601na.rmll ro,a:oehle pacxo,!l.w, o6yc.wa,rneaeau..ie coopyme­
tt11 ew u;eHTpa.'lhH01i CTaaunn n OTeeceHR1>1e ua 1 KM. BOSAYWHolt ,11unue, 
<.tepes Bv.c' <.tH C.'10 ycrauoe.rntts&u Ke.mean KTVY, CTODMOCTh u;eurpa..u ­
uon cra1n1,uu, oreeceeuas ea 1 KW~ , 11epes O'", Ko&$!flnl\HCe1· rop,o-

~i 
eoro OT'IDMCHIHI 100 ' TOrAa: 
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M:om,ROCTh ueHtpa,u.eolt cueu,uu onpe,11;e.ue1c11 no 11ec11y noeaAOB 
o accamupCKBI e TOB&pe01x, H&XO;J.BIU;BXCll 6JI.BHOBpeuee 1:10 1:1 ,!1.8JlJR0HBB, 

u cpe.'l,ee.uy pacl'OAY DHepree na noes,r+ Ilo.'l&ra.111 'I.TO y'l.&CTKOB&s KOM­
uep11ecRaff CKopOCTL oaccamupcsoro noesp;a B 2 paaa 60.n.me TOBapeoro, 
T.-e. p&BH& 2v0, DOJ1y11ae.u epe.us eatom;:r.eenR ea f'l&Cne L naccamep-

c1:oro noesp;a e 2: <> ucoe. 3a arOT npoxemyrox spe.11.euu n& rmcTOK 

ornp&BHTCll B cpe,ll.H6M: 

uaccamepcxex noea;i;os. IloA06m.nr *e o6paao.u onpeJJ;Mse1c11 u 1.1ec.110 
Ol,HOBpell6KHO H&XOARIJJ;HXCJI ea yqacTKe TOB&pBblX n oea;i;os: 

J, 24 nL 
-v~ : n=2.1v; · 

•r o n iJ.pyroe Ko.11111ecTBo noes,:i;oa ecqec.1eHo ,l{.1111 o.11eoro uanpas:rn­
tnrn, a noaroYy A!IH ·uaxom;x,enus o6w,ero soimqecTBa ,11..rn o6oox eanpa­
s11euuH npnse.i;BHliblC Bblp&lK6llBH Ba;J;O YABOUTb. 3ua11 aaTBM y11.e.'lhHbli1 
paCXOA at1epr1rn y BT.- lf. ua TOBBf-Kll.'I0310Tp H 'IDC.'IO coeepwileMbll" uo­
es11.0K TOHUO-Kfl.'IOMeTpOB B qac, KaK pesyolbT&T npo6era uoeSAOM B0CO.ll 
Qa + Q TOB U co cpet1;ue10 \faCOBOfO nepel'OHHOIO CKOpoCTbIO vl! rot/'l. , Ha­

:IO.l,1111 cp eJJ,HUil paCI"O.\ SHepruu Ha THry ecex DOOUOR, H&IO~ ID,lll C il 

o t1;e ospe11euuo a ,11,enmee1rn, cti:nTa11 Ta.Ko aoll ua o6op,e KOJ.ec a.1eK1·po­

Rosa, 

::~- {(J.+ Q11). 1
2~+ ~=~ ( Q~+ Q'") 1~0 KW-ucon1 

\fTO ua WllH&X u;eHTp8ilbHOlt CTaHLUJB, o6o;rna...:aH KOa(f>!fmu;11eeT D0.'103-

HOrO ,!l,0itCTRBft OT RO.'IeC IM0KTPOB03a !l,O UlUH CT&HIJ;HII ti:ep ea 'lluc , u npn­
HDAIM eo enn11auue, ...:ro sec oaccamupcsoro uoes,.a, cocrae.rneT 0&0.10 

oo.:roeneI>I eeca TOBapnoro noea;i;a Q~+ Qn = -}(Q + Q111 ) - e1>1paanrCH 11 

TaK KaK sro BhlpameHne npe.l,cTae.rner co6ott Ko.m...:ecreo KW­
•rncoe B ti:ac, TO 080 »\0 o.rnc.'16eHO t1;aeT p a60'lf l0 lfOl..D;HOCTh M&WDH Ha 

ueuTpa.u.eolt CT&ttu;nn, Bb1pam.eeuyro n KW. IlpeunM&!I peseps s 20%, 
ycTll.eos.1euey10 MOl.Jl;HOCTb Mameu KW9 oo.'1yqaeH e 112 pasa 60.ume: 

Lv,.v (Q, + Q,.) ( {- +n) 
KW, 

1000011nct1o 
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lJnc.rn TOB8.pH1U noe8il;OB, COf,laCHO opeAJ:.:rAym;ero: 

I ,2T,j 1.','I T;; (J>1 -t 7,5) ( 1 ,5+~+i) 
n= - 3op,N = 'J fJv,N = '25p

1
li' 

0,0021~ "'( (V1 + 7,5) (:10 +vi+ 20i) 

Bee ToeapRON 11oesAa 
F 

Q,n = --.-. - TOHlf. 

1,5+2f;+ i 

Bee 9,1eKTpoeoaa 

Q11=~= 270~~:~~·!8 = l~;{o"i = 0,QQQ2341"vi TOB H. 

YAC-'I>Hhltt pacxo;i. aHeprnn y ea Tffry I!OeSAOB, eblpaatee11hlft e eaTT.­
•rncax saTpa•maaeMblX 11a TOHey- KmIOMeTp npo6era rpysa, npnenM&eTCSI ua 
oceoeaun11 sarpaun'IHN'X A8.11RL!I paeebIM 15 w/"l. e IH'LK 6hl He saenca­
lll,II M or DOA'Leua. B Aeticre1JTe,11>eocrn era saeeclillocrh lllreer •iecro, 
raK xax aneprus, 88Tp8.•rneae11as na DOA'beu aoes.a;a ea naeeCTn y10 Bbl­
cory, npn ;J;Bllili.CBDB DOA JK.108 •JaCThlO DOrJo~aeTCff TOpMOlKCHBC!ol e <ICll 

opOlf>e.'fo ,l,Oporn co,a.epm.er 6Q,1J.>wee UOA'l>Cll bl n yx.1oebl, rear 60 .. 1I>rne 
auepr011 , nor.11om,aeMM TOpMoateHee111 u Te.u, c.10,ll;OBaTe.u.eo, 6o.11urue 
y.11;eA&Hblfi pacxo.11; sueprnn. ::ha SllBBCUMOCtb 

0

6w1a o6MeJJ,osaHa nttateHe­
pOM A. 111. I'yceebtM a npm1eeeHnu K ,!1.0porirn paBHBHttoro xapaKTepa 
II nM npe;r..1om1rna c.1eAy1om;au <flopYyAa ,1J; .111 yAe.li>HOro pacxo.n;a aeeprmt 
n cfly11Ku;nn or i: 

y = 8,33 + 0,85 l wh,'t ·H,lf. 

~hy 3RBilCHlf0CTb llbl u BB0,l.0M B .'1,R.'l'bReihu ee RllWH paC"16ThI. Ilpe-
110.lol&H npou;eur ea Ka11ora.1 ~k= 4,4, ea aorameuue KannTua 0,.= 0,7, 
soso6uos.;i:eeee o6opy,11.osattes: a;eHrpa.1Leon cra uu;ee 8a = 3,4 (20 ro,!l,OBOti 
cpoK c.1yi1t6bl no CJIOJKBbllf npou,eura1i1) u croo.YOCTL pe11oura o 06c .. 1y­
arnnaHBfl B 2% or croeMocre 06opy.1t,osaHnft &

0 
= 2, no,1y<IaeH o6m,nll 

Koa4J4mu.eeer rO,l,OBOro OT1I11c.11eeus 1~~ = 0,105. 

ro,ll;OBOii paCIO,ll:, CBfl6&BHblil C jCTpOifCTROll II 06C.'l.jJKBBaHB0lf U.CH· 

rpMLeon cw.eu,11B, raKn lf o6paso.v, sblpasnren: 

( 
k ) ~3 

B = Lv2y(Q9 +Qm) 2 +n C"t'Wo 

"t I 00001/"c"ol 'o 

(
. 1,6, (0,000234H,1+ --F-) 

0,105L0 ·0"cv~ I+T)(S,33+ 0,851) I, 5 +~+i · 

lOOOOi'Ju~v0L0 
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·[.!_.J... 0,002T1 'i(P, + 7,5)(30+v;+20i)J 
2 ' Vi F 

2,1 10-ac,,cvi (i+ 1,6) (S,33+o;s5i) (o.000234v,+~01) 

V1 T/1'cvoi 

17 

·[250p,kF+T,r(v, + i,5)(30 +v~ + 20i)] . (4) 

Orou.11ocr& u,ettrpa11bHOl1 a.1eKrpn•1ec1wft CTattu,an c napo-ryp6o-reue­
pa.topa~ru, OTHCCCHHM ea 1 ](JV ycraHOB.Tenooft 11om;aocro ewpaiirnmca 
upn :rpe1<J>asuo-nocTOsrneon. cucrene ~MeKrpe'10CKOR rsre B C

1
,c = 160 p. 

upn O,!l,RO<fJasBOfi IKC cecre11c B G"c = 19 0 py6. Koa~euoeet no11eanoro 

,11,eHCTBUH "l'lue OT mue u,ettrpa.u.Holt CTaHU,D ll AO 060.IbCB KO.'lCC 9.'leKTpo­

nosa cocraMIICTCR llS c.1e.:i,y101u,0I. 9,leMCBTOB: 

1Ioe1:i1rua10m,an ao~crauu.ua 
Jininrn nepeAa•rn 
IlOHDJK!llOUl,&R DOJl,CT8 HLl;Rff 

1Ipeo6paaoeare.'lb 
KoeraKTHaR .mmrn 
3.JJ.eKtpoeos: rpaec4Jopuarop 

Jl,B1trare.1& 

~y~11.-pbl'laiKB. nepe,;aqa . 

0,9G 
0,94 
0,9G 
0,86 
0,90 

U,92 
0.94 

0,96 
0,94 
0,96 

0,90 
0,96 
0,9 1 
0,94 

Htoro "tJ~ m.-n. = 0,58 'tJ~ oa = 0,64 

3.110JJ.CT8Hl{llll. roJI,OBblC OT'! nColeHBJ'f , CBHBalmble C ycTp0'1 CTB0.M D 060-

pyi1,0B!lHilCSI IlOJl;CTami;n'1, pacaattalOTCll lla OnDCMBDH OT CTOBMOCTil a.:reK­

rpn'!eCKOl'O o6opy,1loeauea: no;i;cra 111tnl1, KYAa ,.1,o,rn•eH 6b1Tb OTHeCeH u uaeecr­
uwit npon;eHT na nx 06c.1yHtBB8Htte, e H8 OT'!BC.lCHBff 01' CTOBllOCTB 8,1.aHnii 
no,:xCTamtul:i. Uepea.H rpymm pacx0,.1,0B, ec.rn o6osHa.<mTb KW yi~ 1.fIIMO 

ycraHOBJICHH!.IX 11a. D0,.1,C ra11uu11 KW, Cna- CTORMOCTb ~u:eKTpe11ecKoro 

o6opy•oaauHR 110,crauunu , oreeceHIIa• ua l J(JrT, ~~~ - ROJljJljJauneur 

rOJIOBtu OTqnc.11euntt n L 10, pacCTOanee Mei1;.;i;y DO,'I,CTtl.HUmum no sos­
Aymeott .1uunn, ar..i:p a3HTCH 1·aK: 

](Wy,.Cno ~~~ · -i:;· 
Bropan ;Ke rpynaa pacxO,!J;Oll, cc.rn 06osea1rnrh 1.1epea L 1 paCCTOHHee 

:U:Cil\.J;y DOACTtl.BIUllD.IB, llilMCp HCM06 IIO A·mff6 Il)'Tlf, C30 CTOmlOCTb 3)l;aHBH 

nOil,CTa1:1u;on n {-#o- Roa¢$nuuenr TOAOBblX onnc.1e1rni1, ape11.cra.enrcH 
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R BBAC ~.Cw ~~~ . ~. C.11e).OBaTe.11.eo, oCh.I\ee rop;oBl>ze onuc.teHn.11 

OT yCTpoltctsa n o6opyAOBABBB D0Jl,CT8JHJ,Bft: 

Bni>=KWy,Pno·~ ·-[;0+~·C~o· ~~ ·~ Pl'6. 

Ilpe ]\:urne neperoHa B lkm, qec,.10 neperoeoe »WRAY DOACTattuesurn 

onpet1.e.rn&rCSI B Ir1. [Jo,1arasl 1.JTO Ha K8JK,l,Oll neperOHe U&IO)J,OTCR l10 

TOB8pBOMy uoesAy, 'ITO OTBCll8CT 60.,ee H0Bhlf0AH0MY CllJ11810 earpysRB 

D0ACT8HUDn, DOTpe6.11snom,eMy B cpeJJ,HClf, cor.'18.CHO npeAblAJW,CMy, 

(Q., + Qm)tl~y (o,000234Fvi: + 1 5 ~ 20 . )v~ ( 8,~3 +0, 85i) 
-----WUO- · · + :~oo +s = 

= 1~·~~ ( 0,000234vi+ 30+ ~~ + 20i) (8,33 + 0,85i) J(W- 4ac, 

060iJH81.J8JI ''Ina - R08<Jl4n11.J,BCHT DOJlCS/IOfO .a;ei'l:CTBl1H, C'lUT8ll OT o60,l,bCH 

KOJieC M0KTpOR088 AO lllHH DOHBlK0HH0f0 nanpsmeum1 ua D0,ll,CT8BUllH, 

B Dp0HDM8R .n,.'IR pesepRa M8Il1BA R 1·paec(flOpll llTOp OR $0°/0 , llO.~yqae" 

;J;.rn KWY" c.11eAy10m.ee Bhlpame1rne: 

1oir,. = L 3L
1 

,E
10

'•
0
• (o.000234v,+ 00 

20 
20

.)(s,aa+ o,Soi). 
t.n0· · O .-, +vi+ t 

Ilpou e11T ua KaanTa.1 0.1; =4,4, na noramenne xan nTa.Ja 8,.=0,7 
ua eoso6noe.1cnne ;>,1eKTp11•.i:ecxoro o6opyAQeauns 3" = 2,4, \ITO OTBe'laeT 

25·.'16TH6!i! Y cpoKy c.1ym61.I o6opyAOB8HB51', C<l ilT3B no C.'IO)R HbUI 11poue1::1Ta11, 

o6c.~ymenaHao u peMOllT &
0 
= 2. Kos!J><fmueeuT r o,!lOBbll onuc.11eeeit 

1% = 0,095. 

CTouMOCTb ycTaHOB.lleueoro l\B.llOHaTTa nO.!l:CTa11u.utt 1.1po TpcxcI>asno­
nocTOAHHOll TOKe BL1pamaeTCH B Cftq= 100 p., n11n 0,!l,HOcf>a&HOU TOK& 

0,.0 = 30 p. Paccro1rnee lleJKAY IIOP,crauue1111rn, np1.1 nOCTOBHHOii TOi>e 

B KOH1'8KTllWX npOB0;18X, [., ) = 30-40 KM, B cpe,11,11eM 37,5 ""'· TO me 
npn O,ll; HO(~aauou 1'0K6 L, = 100 KM. Ilpn OJl.HOlflasHOM TOK0 l'lna = 0,74; 

npn rpex<f>asHO-JJOCTOBHJ:l(IAI Y/no=0,78. Ha OCHOBRHHl.I Kpue1i1x, no .. 1yi,1eu­
IlblX COBMCCTBWM pcrneBllCH ypanae1rni1 1 II 2, ll6lllAY A.muon neperOHOB l 
n M8Kc1rna.~b110A nponyc1rnoit cnoco6uocri,ro n npn pas.rn<1Bbll su11.<1e­
mrnx k = 2, s, 4, HOW.er 6blTb BblBPJl.611a c,10AyJOllI,8ft B8B JI CD.UOCTb: 

lk::::.2= 2~0 

l.k~ 3 = ~ 

l'k=•= 1t~4 



CtOBHOCTh SAaees npu Tpe1c)aaeo-noctosHBOH TOKe BYP8*8et'Cff 

s 080= 90000 py6., npu o~eolfiaseo1i1 030 = 45000 py6. Ilpeuuvae111 cpoK 

C.'lyat6hl 8A8HBD 8 40 .'lf!T, 'ITO OTBeqaet npe C!IOJRBhIJ upou;eeT&x b(l= l ,1"/c. 
H& BOso6eoB.:leeee 8,. = 4,4; 

be.= 0,7 · :E 1 ~0 = 0,062. 

4. 3eMJUIHoe nonoTno, nepxHee cTpoenne, ncxyccTneuuwe 
coopyEenuK. Ha ocaosa111rn cpaaeeH1111 aapeaeToa c paa.rn11ebl1111 npe­
Ae.D.bHhUIB nOJJ,'be.ual!e s 0teornee11n Eo.mqecTBa seu.11suw1 pa6ot un 
.wueu paeuneuoro up&Krepa 1a1omet <'ihlTb yctauoeieua aaauc1111ocr b 
CTODHOCTB seHJUISblX pa6oT r OT ee.mquffbl npe,!1,e.l bBOl'O DOA'heH8 T8KOro 
BHA8: 

r1.e 1·:1; c1·ou.1110CTb 1 " M seu.urnoro no.10T1:1a npe upeAe.'l&ffO){ U0,1,1.e.ue i.c· 
,Il,.!IB i:z; = 8 CTOIUIOCTb 1'8 !IOHWT 6blTb 1IpDH8T8 B 6.700 p. 

U6oaea\laR llepea 81 CTODMOCTb 1 K,,, seprnero CTpoemrn, COCTa­
s.1BlOJ.IJ,YlO OK0.'10 13.000 p.1 n 1.1epes 82 CTOIIMOCTb ucnyccraenm.u coopy­
lKeunl1, no.11.a10m,y10 118 1 XM i'l;Oporu B COCT811.Ul.IOJ.IJ,YIO OK0.'10 10.000 py6., 

n llepea :Er~; l:8, 1 ~0 n ~s. i&oo K09c}llfmn;eeeTbT coorsercr1Jeuubl1 roti;o · 

BblX 0TttllC.'16HUl1, - TI O!IYllU0lI .n;.1a ro.a;OBhlX OT\lllC.'IOHDfi OT paCXO.ll;OR, 
CBB3&HHhlX c yctpottCTBOll 30ltl.18HOro D0.1(0T88, Bepxeero crpoCHllK 
u ocxycctseeeblx coopy~ie lndt, c.rn1J;yrom,ee au paJKeHee 

( 1,6)( o 8' o , o \ I 
B,,.,,=Lo l + t :Er JOO ra72+i s, 100. 81-r:Es.ioo 82)' z;;· 

Ilpnuu.1i1an. ea soao6eoa.11.e1me no.r10taa &a= 1°/0 (cpoK c.!y:&:.6bl 40 J1er ) 1 aa 

pe1t10RT ero ;o = 0,5, Ha BOS06eos.'leHD0 sepJHCro CTpoeHBB (2 5 .1et ) 

l311 = 2, 4°/0 1 30 = 1°/0, soso6eos.'leene ecxyccrseeewx coopy;Keentt (30 .~eT) 

" 



l>11 = 1,8°/6, 80 = 0,5°/0, qTO oreeqaeT 11:oscI><fmu;neeru ro,!l,OBbtX one Mee en 

B :E, r6o = 0.0661 :Es, I~= 0,085 H :E8• l~O = 0,0741 mieew: 

B,.=(1+!f)(4,2s ~+0,055 s,+0,014 s,) . .. (6) 

5. P eMOHT snexTposoaoe. CT0011ocrb 1>ellOHTa &.'leKrpoeosoe Bbl­
paiRaerc11 Ha OCIIOBaHell ;l&HHLIX a&co.10atau;nu sar pa ttnquLII :ueHrpnqe­
CKnX il~e.T. M p . B 0,04 p . c DOCS,.l,0-1\11.'IOUeTpa. 06rn.11tt r Otl,OBOA n po6er 

T 2L 
noeaA:OB cocrae.rner ~, oTCIO,it.a ro.:i;oeon pacxo;1, na peHoer s.1eKrpo-

eosou, oreecenehlit Ha 1 t>M eos,J;ymeon .rneuu. 

= T, ->L·0,04 _ _1_ _ . , ( -~) · 1>' 
B'" Q,,, I.,-

0•8 1 • \ 1 ~ i ·1,5+•i/20 +i 

0 08 T ( 
I,(l\ I , '> ·) , , l+i) \ 30 -:- v.- + .oi 

20P · PY6· . (7) 

6. SneKTponoauhie u KOHAYKTOPCKHC 6pura::v,,r. PacxO.l. ua 6pn­
ra;i;w SSBBCllT Tafiili.6 Heaocpe,,;CTB6HRO OT npo6era aoeuoe B COCT&M116T 

0,11 py6. C 0063,!l,O·l\H.IOHCTpa. fo;t;OBOll paCXO,'~ DO &TOtt CT8Tb6 Bbipa­
i1<aeTCfl c.1e;a,oaare.1 i.uo: 

T ( '·" )f ·'; 0,22 i 1 +t \ 30 + tlj + 201 , B,, 20 1" pyo. . (8) 

7. 3JieaTpn11ecKaH sueprug Ha TRry uoeaitoe. llhlme 6hl.10 yKa­
saeo, \lTO paCJ:OA 9.16KTpn•.i:eCKOii 91:1eprnu llOif\.er 61>1Th npll HJIT B y = 
= 8,33 -1- 0.85 i BaT"r -'l. If& TOHHO-X IU:O.\Urrp opo6era rpysa bru ttO. Q()·os­
IUl.llaH CTOIUIOCTh ]{f'V - 'laCa >jepe3 Ckw o6m;oft npo6er 110 o'lBHBH rpy­
SOB brutto ll:epes ::E t· km, uo.1y11:aelC A.rn: ro_\OBoro pa.cxo11;a. 9,1e&Tpa11:ecKoil 
&Heprne ua r ary noes)lOB, oraeceauoro H. 1 1;,lt .aouymHon .muon, 
Bhlpam.eune: 

B - T.t·km·y·Ckm I 
kw-~·4· 

:?; t ·kin CAaraorca HS npo6era rpysoe brutlo a rpymeuou uanpa­
BJieuun, na npo6era nx B o6parnOM uarrpae.rnunu n npo6era ciop"oauuIKa 
B o6paTHOM uanpaeJJee nu. Ec.m 06os1:1a<111Th rpysoaott uoroK n rpymeuoa1 
uanpae.rieHnn 11:epes T, , a o6pareo:Y 11anpae.1eu n11 qepes 1'00 , nx OTHO-

weuue TT, = ~. ornomeene cpe)lRell uarpystm rpya;.eeoro aaroea a rp}·-

'' mcttou Hanpae.11eHnn p, K cpep;eeli earpyane B o6pareou uanpaB•leHBD 

p116 qepes ::
6 

= s, TO sec rpy;nem.u aarouos Urutto, C-!M)'IOIU.DJ: 

96 
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8 rpyateHO• uanpaB.11eBBB, BblpaSBTCH B 2 (p, + 7,5), a BX opo6er 
p, 

L·.!..!.... (p + 7,5). Upo6er rpygeeblX Baroeos B 06p&Tao111 eanpas.neeee: 
p, • 

T00 . T, , ( p, ) 
L p,, (p,,+ 1,o)=Lp,·T -,-+7,5, 

a opo6er uopmKHBH& a o6paTeo11 eanpas.teeeu: 

CJhoL0 .( 1 +¥)~[p1 (1+i) + l5](8,33 + 0,85 t) 1 
1000YJ!4C 4· 

C.1;"T1 [ 11,(1 +i)+ 15](9,7 + ~ + o,a5i) 
Bkio lOOOTJ1>1cPi PY6• • 

. (9) 

)I,;u1 cTOeMOCTB 1 KW · qaca ea. nepsn'llHhu rneeax o;eaTp&.1bROif 
CT8.B~B MoryT 6blTL npBHHThl C.1eJlYIOl.lllI0 suaqeeea: 

,IJ..21& fBApo9.'10KTpB110CKOlt CT8.Hll,HB Ckw = 0,01 p, 

,iJ,Jlff U,0HTp8.ALBOli SJ10KTpaqeCKOff Ct &HD,08 Ha yr.ilB Ckw = 0,015 p. 

,ll;Jlff u,eerpa.u..noil &JieKrpuqecaoit craeu:uu ea rop<I>e Okw = 0,03 p. 

06rn.u cy.111.•a B ro,n;osh:ix pacxOAOB e or'leCJ1eeett, aaaucsmex 11 TOlt 
HJIB neon CTell0RD OT opep;eJlbHoro 110,!l;l>BM& i, Bblp88BTCH, CJICAOB&TeJlbRO: 

B=.B~+ Bm:+Bno+B:1M+B3P+B6p -i- B1.-.o· 

C.1arae1ime Ba o Bw: B8BDCHT OT ABYJ: nepe111esmu, a oareHeo OT 

npeAeALHOro D0A1,eMa i B y11acTKOBOli CKOpoCTD Vo t OCTRlbHl:ile me C'1&­
rae1111:i1e TOoU.KO OT i. 3aA&Basci. paa.mllBbUID seaqeeuinrn v0, onpeAeiTKeK 
Mnue111y.11 pacxo-'os B A.111 xam)l;oro 3eaq_eHna v0, nousy11ci. rpa4JoqecKo• 

9; 
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M0TO,!l,OH1 K8.K 60.lee 6111cTpb1M e y1J,06BhlM. Tax Kalt KHHBlfYM B npn 

;1.aeeo11 v0 0Tee<1aer onpe/J,e.teeeoMy sea1.1een10 ·i, TO 1111>1 no.11y11ae1i" !fLKBll 
.Q6P.aso~ .aaeJICB}llOCTL llem;l,y v0 n i, oceoeaeeylO na KOin1ep11ecsn 
coo6pam0eex, T.· e. 111uen11y1a1e r o}J;OBblI pacxo;i;oe. 3ry saeecnMOCTt. nso-
6pamae u rpacfm 1.1eCKII B BDAB V0 = ( (i ). Ilpe6e;vas, 8&TBM1 BO BB8JtaHBB1 
'ITO MBiKJl.Y norpe6uoi!: nponyc&eon cnoco6eocnIO ,11,oporn n noC3MR 
e cyrKn n pn s&Aanuox rpysoo6opore T, H upeAB.'l.i.uuu1 DOA'LBMOM i· 
mleeTClf npAMO.'IUHBRHaH 88.BBCBMOCTb Me;r.yrom.erO BB/J,&: 

1,2T, r 1,27'11 ev, + 1,5)(t ,5 + fo +t) 

u = HOp
1
N = 30p,l " 

o,002T1·r (P, + 7,5) (30+ vd· 20Q 
p,F . (10) 

nepexo,11.1u1 H ynoMRayroil: Kpneott . . or a6Cuucc i K a6cu,11ccai1 n, r.-e. no­
.1yqae.1i1 Kpuoy10 v0 = /~ (n ), o6oceoeaeeyf0 ahlmeyno.unRyThlMB KOMMBp'le­

CKBMB coo6paateeeinrn. 
HaeQCJI 3&TeH HaK ary Kpuey10, TaK u Kpnsy10 v0:;; f1.(1i), oo.•y· 

1.1.e1my10 OT COBYecruoro peweHea ypasu. 1 n 2, ea o6w.utt rpalJieK, 
no.11yqae» nepeceqettee o6eex xpeBbl.I e roqKe, a6cu,ecca xoropon npe.1;­
cras.rner co6ott K&K uae6o.ibmJK> BOS!ilO»rny10 nponyc1tey10 cnoco6eocTL 
ape A&H eoft cpeAeeA Ai! BBA oeperoea l1 TaK n npoaycRuy10 caoco6eocn., 
YAOB.HtTBOpiUO~flO 88.A&BBOKY rpysoo6opory np11 npeA6.l bBOM DOA'bCMe i, 
oupeJ1;e&11e11011 ypaee. I O. 

Iloacuuw eblweea.:i:omeHeoe npuu:epo111. 
llpeADO!OlKB•, •n o rop,oeOtt rpysoo6opor upooxrepye•olt .:meee 

c &.1exrpeqecKolt THrott cocrae.rner K pac11ereo11y r o11.y e rpymeimx ea­
npaeJre.uun 1', = 1500000 m, e uopomeeM '1'00= 500000 m, Koa~uu,eeer 
nep&BBOMepeocTB JJ.BBlKeHUll B SaBBCBMOCTB OT .xapaKrepa rpysa .lilOJReT 

6LITb npueiny = 1
/ 0 (p, =15 m, p<A=·lO m). CeJiy rnre ua KJllOKe no 

JJ;OnycKae1101a1y yce.~elQ K CTSJKKC npueB.1i1ae11 F= 20000 1'i . qnC.'lO uac­
eamepmrnx 11oes.n;o11 e cyTKe k= 3: Hae11emmyro cxopocr1o ua npe,1\0.n· 
HOK DO,l,MMe upeueMaeM e vi=25 ffM/<J., <JTO oneqaet, cor.11act10 npe,!!,­

BJI.YUJ;e.1i1y, cpe.n;eei1 neperoeeon cKopocre v~ = 38 KM/•1. Cecte»a TJ1re, upe.n;­
uOJ1ome1i1, 0).i:IO<Ji888&SI. 'l'Or/J,a C!IC = J 90 p.; YJ 11c = 0,64, OniJ = 30 Jl• 

IJ.,= ·15000 p.; "ll 11a=0,74; I _ 186 . 
i; = a- --;- ' 

lJ,eHTp8.'l.bH&a C'taHu,na ea yr.'le u, c.t.e~oeate.u.eo: 

Li = 100 KM. 

Ckw = O,Ol 5p.; r8 = 6700 p.; 81 =13000 p.; 82 = 10000 p. 

Ti 1'· 
~ = ·xo6 =3; 2=~ = 1,5 . 

•• 
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B = o,0001a1 -1000000.25.22,5 (55 + 20•) ( 1,G+i) 
a 9·20·15Vql 

820i'+ 3560i+ 36IO 
. (3') 

!lo ·<jiop•yi• 4-

2,1 10-e .190. as·ci + 1,s)(s,aa+o,s5i) ( 0.000234.25 + ~.) 
Bw.e= · · 55 + 20 i 

15-0,64·V0 •i 
[200· 15·3·20000+ 167000· 22,5 (55+ 20•)] 

· 15 · 064·ti0 · i 

1185 (i + 1,6) (8,Sa+0,85 i ) ( l,016+0,00585 i) (5,75 + i) 
V0 i (2,75+i) 

5 ·9 (t"2+ 11,4 i+ l5,65) (i'2+ I80i+ IOOO) . '( 41) 
= t1

0 
(i"2+2,15+i) 

Uo !Jiop•yie 5-

o,000 12a- 20000. 38 · 30 ·(i+ t ,6) ( 0,000234 .25+ ~) 
BM o,14·186·i 55 + 20 1 

(8,~~7~~~:6i~~n + o,062·4~~~oi (i + I,6) 

Ilo $0pMy.1e 10-

" = o,oo2 · 1 61~~:~~~0< 5H>OiJ 0,025 (55 + 20i)= 1,3 7 + o,5 i 

B _ 20,3 (i + l,6) (1 ,01s+o,00585i) (8.3a+o,85 i ) (1,a1+0,5 i) + 
Jul i (275 ;-i) 

+27,9 (i + t ,6) =0,057 (i8 +1 85,4 ~2 + 1990 i+ 2730)+ 

' + 27,9 (i+ 1,6) ... . . . . . (&'). 

!lo <!iop•y•e 6-

7• 

B = (i+ l ,6)(4,23 ·6700+ 0,085· 13000t'2+ 0,074 · IOOOOii) 
:/.M iS 

= 1845 (i3+ 1,6i2 + 15,35 i+24,55) 
;• .. 



llo <j>op•po 7-

B., 
0,08 · 1500000·(i + l ,6) (55 + 20 i) 6 (i + l,6) (2,75 + i)= 

20·20000-i 
= 6 (t'2+4)H>i+4,4) • ( 7') 

Tio 4>op•J·•• 8-
B = !6,3 ( i2 + 4,35i+4,4) 

6p i 
. . (8') 

Ilo <l>oP•Y·"e 9-

0,01 5· 1500000 ( is·-} + .15) (9,7 +~+ o,sst) 
Bk.,, = I000·0,64· 15 = 

- 29,6 (i'2+ 11,4i+ l5,6) . (9') 

llo cflop.vyJ1aM 3' II 4' CTpOBM DO lleTh1pe KpHBhle ,11..u1 Va= 16, 18, 
20 JI 22 KM/~., OllP0A0.1Ul.fl B9 H Bt«: A·UI i=4, 6, 8, 10 11 l 2. Kpn­
Bhle A·"Jl B, e B~ nso6pame111>1 Ha lf>er. 4. 

~oco c 

<J!H r.4. 

Ilo <fiop 31y.'laM 5', 6', T, 81 H 9' CTpOBM K(IBBble AASI B1141 B,_,., B9P 

B6P e Bkta• apeACTaB.'I0RBble na cf>nr. 5. 
CynnpyeM e-ee xaTeropne pacIOJlOB A.UI v0= 16, 18, 20 e 22 

(<flur. 6). Ms 9TBI KpHBbU H&IOABll no MBHBU&.lbBLllll OpiJ;UH&TaM co-

100 
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OTBeTCTsy10m,ne a6cu.ecca e no BRM crpoB111 xpesyIO tJ0 =f (i) (4Jer. 7). 
3aa1eeu e uoc,1e.-eeit xpueoit a6cl(ecclil ; a6cu,ecc8.lm n, cou:aceo 
lflopK. 10, CTpou111 Kpeey10 v0 ={; (n) (lfmr. 8). Ha TO.U me '10pTeJKe 
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26 

Haeoco.111 KpHBflO ?J0=f1 (n)1 :r.-e. nyu1m1puy10 apnsy10 tI>ar .. 2 . e .. uepe­
ce•ieull'.e HI onp0A0.'1Bet n = !),8 H Vo =22, l , OTBe'UliOlJJ,80 BC0ll BbU!J~ 

"l-v,+---11--+-+--+---+-< 
221-+---4. '' --+-~,,,).,~,...,Ji...d 

! 
211-+----+--h'--+---l~ 

2of-f-----j1i----l---li--+--l--l 
191-+---il-·--l-l+--+----l-__J 
/8'f--t--+-! ---1+1--+---+--' 
,,.__, ___ __,_,_1.L! _J_ _ _L__ ,, 

¢>Hr. 7. 

H ~ ) 

;: 1"-~~F=-o~-~-4-~-~--='"'"-th--.::....~ ~·L, I 
"~--+---l--~-J.t--+:>.:..,-i....j 
20>t---+---i-7'';;~'. t+---t-__,I 

l---+---+-,.·1+----+----<I 

,, I 
t7L---'--- --'--- .L1--L--J • 

" 
<!>1;r.8. 

n o CTae.168HbUI yc.'IOBllRM. Il o;1,CT&IUlHI eai1JI,CHHble 3B&'l0HIHI ,!lolH t J B110pu. 1 o , 

H&XO,'l;Blil eaoebtl'OAHettuml:t 110A1>eM i= 8,8. 
Ilo nyeKtepeoi:I: Kptrnott cf>or. 2 u.rn no ¢>op11. 2 HaXOABM no n 

cpe1uno10 J1;.rnHy neperoua l = 29:6 1'M. 

Opo<I>eccop ){. H. IOcKe6!1't. 
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IlpHMeHeHHe TeopHH BepOHTHOCTeli K Bhl-
6opy MO~HOCTH THrOBhIX IlO)J:CTaHD;HH. 

B1>16op t1om,eocr11 Tsroooll llOl,CTaeu,en ea npoeKrepyeMott JJ.Opore 
.11eneTca 061>1qeo Oti;HUM na caimx TPYARhlI oonpocoe, Ta& MK np1u10-
ust0w,oecR npo &TOM U0TO,D;bl , IOTH B '1p038bl'lai:ieo JTOMDT0.llbHL10i pe,a;KO 

upeBO.!l;HT K RCHOCTll B &TOM eonpoco. 061::il'rnO peKOMeHJJ,yercu DO rpa­

(f>oKy µ;enmeuea uoea,!l;oe apocy1iurnpoearh llCLQ,HOCTn, aorpe6,1u1e1i11.ie 
B ,D;&HBbli:i M01il0RT OT,ll;e:lhBhUIU 0003.iJ,&MO II raRBM o6pasoll n o TO'IRtt)I 

uocrpoori. rpa!J>eK earpyaKo ctae1i1rn 11.m nO.!tCTaH[\en . • · ~ ;~itlfl 
0 f 2 3 

¢>11r.la. 

qT06bl ll0•1Yll:BTb rpacJnrn uarpys1rn, CKO.'lhRO eu6yAb 6:1llSKDtt K A0ti­

CTBl1T0'11>BOCTn, upnXO.!l;UTCH TO'iKD, no KOropi.rn CfMlmpyiorca MOID,HOCTD, 

RbI 6nparb 'lpeSRbl'l&llffO 6.m3KO 0,1\,Ua K Al)yron, 1:1TO, KOHe•rno, Hpal1ue 

oc.'lom.m1er pa6ory o, .sce-raKH, se AaeT uacroRm.eft Kaprntth! pa60Thl 
no~crasu,ne, reM caMbtu, nc n03B011J1R Kpomi Toro c1>asy pemnTL eonpoc 
o MOlQHOCTB yCTanoe1m. Ms npuBCAeeeblI rpa¢mKOB AeifcTByIOm,nx DOA­
CTaHu;utt (CM. tjlnr la u 16) BHAHO, 'ITO ,!J,.Ul oo.~r1011na CKO.'lbKO-l:Ht6yAb 
npaeu.11.aoli Kaprnubl na.a.o rollRn rpatf>exa 6paTL ae 60.'lce, 11e111 1:1.epca 
K8JKAYIO CCKYHAY· Ilpu, xorn: 6u, l O·liDHJTHOM npo11cmyn•e epeaiene, e Te1:1.e­
nne KOToporo m.e.~are.uuo nocTpOnTb rpacfmK, sro r11e6ycT 60.umoil aa­
rparhl cu.1 o reM ae 111e1:1ee ue AMT npa111 oro oreera na sonpoc o MOlll­
uocru DOACT8111.J.IIll: uo,1yt1a10m;eecR perneuue OTBe\jaer coeepme1rno c.11 y­
•1aiht0ii KOM6nuaunn pacuo.11oiRCH1Jff aoeaAQB A8iKC Ha npnropo,uun A0-
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porax r.11.e ABUm.euee cooreercrsyer sa11auao11y rpa¢eKy JJ.BHJHeemr, KOTOphlil 

BC6·T8KR BPH-' .m 6yAeT BDI UO.'I BCR c T01.IHOCThK> /l.O 1 MllfljTbl (ne roBOpR 
yme o ceKyH/l.&X ). 

<t>nr.16. 

3rn coo6pamemrn 11 il~CTRB.lHK>T DCIU\Tt. KRKDX- HllOY/l.b illlKOBOB. 

:1.&IOm,o x BOSMOif\HOCTh no Jt;aHeciuy rpa<fJnKy u.rn Oes HerO s1,i6parb l!IOID,· 
llOCTb rtO.D;CT&BD;HH. 

Oo.rne 1un MCHee Y/J.OB.letsopure.1bnhlli oruer MOmno ii;an aa sror 
soapoc, ec.rn nOABepreyTh aea.rnsy rpa¢oRu earpysKe DO/l.CTaHu;uU 

U11arN11111J PiCAPeiJt?Ai?N<IR 
K/'116/J.H 

/00 "' 
¢>Kr, 2. 

Sol CKTpH'QCCliDI il,Opor. 
Ha ¢ er. 16 ..a;ae rpa­
¢nK, CHRTbltt cal10DH­
my1j\o.U upo6opoM u a 

llO.'tCT8Hlf.IJH 9.1eKTpH'lC· 

caott Bel 'Kn e Woltcrsdorrc 
(uo)l; 'Bep.rnuoM) opn 
JI.BUlKCHUH 3 narOHOB. 

Ha 1>acc111orpeana sroro 
rpa!fmK& npcm/l,e scero 
80/l.HO, ••TO 60.lhUIDC ua· 
rpy8Kll-UHKll- jl,.'lffTCJI 
'lpe3Bbl'l8AHO Ma.10 Bpe­

MC HD n 'lTO TRKiRe cpa· 
RRUTC,lbHO pe/l,1\0 HCrpe­
•1aIOTCR u y.rnsble TO'lKU 

rpa¢uxa; sua•rnre.1buy10 
'l8C1'b speMenn ttarpyssa 
D81.0/l,DTCR B upe,ll;e . .rn.x 

6.rnssux K K8KOtt ro cpeti.eett se.uPrnee. Hau6o.iee )'JtO~eo aaa.msopo­
B&Th STOT aonpoc uocTpoes .«,.rn ~anttoro rpa¢1rna Rpnayro pacnpe.«,e.11e1:1ns, 
y x.oropott no OCD a6cuncc OT.'I01RCH°i,1 l!OUJ,BOCT\I n,u1 TOJHI , a ea OCD 

Op,ll;DH&T a6co.:u01'Hble u.m O'l'HOCDTC.1bHblC 118CTOCTU arux TOKOB, T.-f'. 

Bhlpameeea11 fl a6co.uorHI.JX ae.m'l:11eax. u.>tu a npoueB'rnx " o6ut.ei1 
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opo;J;O.:UKBTeJlbHOCTB . B3j'l /l0MOfO npo.ueatyTKa Rpe~een cy~u1apeaf1 A.'1.U-;­

T0olbHOCTb T0X oepn.OAOB, KOl'Aa TOK Ha:IOADTCH B JJ.3BHbU npeAe.1ax ( OT.llO­

;.KCBUblX .no a6cuecce). TaKafl KpH~~1 noctpoeeuaa ,iJ,JI& ea'r1aeMoro 

rpaljlB11:a, . A&HI\ ua lf>nr. 2.. Ilpe.a.e.'lbl ycTanos.:l~eLt <1epes 25 · a~!Jep . 
D T81'BM o6pa30)f 110,\C'lllT&BO, CKO . .!lbKO BpeMeee .TOR, no1pe6.U1eMfi1~ 
Tper1u1 .sarouaMn, .:lelftDT Mel&Ay O n 25 .A, 11eQy 25 n 50 A u T. 11.. 

Pen.uT&Thl 9Tex DOAC'leTOB YK8.33.Hbl B Ta6.mue I. · 

TA6flHUA I. 

b 0 12. 8 ~1~n
8

n~ 1 ToKu (e a1omepa x) I ~ J 11111 1 2 
~ §:~§~~~~ 

Jl11men°~llOCTll (8 CtKyu.a.~:i:) I 4 7 20 39 39 40 19 7 4 180 

0THOCllTCllbHblt '111CT0CTll (B llpO• 
1te11rn.11:) ... I 2 4 II 22 2l 22 10 4 2 100 

3aTCM no STUM TO'IK&M 6bl21 lIOCTpoeu DO.Hll'OH pacap0,1,0JI0HllJI 

u no ue»y Kpnsafl pacope11.e.1eHHH (tf>nr. 2). · · 
Ha paccuOTpemrn: sro n Kpeaoi:i HD;J,H O, 'ITO Mamuua Ha OOlCTaHUDll 

npeJ&.a.e acero Jl.O.'lm.11a Bbl.J.0p.iiutTh uarpee TOKOM, 11cn1110m;nHca a mnpo­

Knx npeii;0Jl&X, n qTo 61>111a10r B0CbM& 3H&'IDT0.lhHLl0 OTK.10H0HDH OT CpCA­

aero 3H8'10HDH TOKa ea UOACT&Hll,BB B TY BolD :i.pyrylO cropo1:1y. 

BOT STU JI.Ba llOMeHT& n ,!J.O.nKHhl .1e'lh B OCHOBY npu e1>1pa60TKe 

lteroµ,a onpeJt.e.1e111rn llom.11ocrn no;i;craeuee. 

YcTano1rna ea no.'1,CTllBU.nu He iJ.O.liRHa neperpcri,ca TOl\Oll u, J>POMe 

roro, aHTOMaT, ycTauoa.Ttettm,ii:i: 11a no.a,craHu1m, ee :i.o:rn.;eH c:rnm1iOM 'lllCTO 

Bblna.a,aTb n, Tllh'.llM o6pasoM, HapylllU.Tf, !UHJil\0HD0. 3TO D0C.'lell;Fl0C :me­
CTl\O Cflff5aRO c ,!J,O llyCrnMOit MaliCDMa.lbHOit Kpan;.onpe.MeRHOit neperpy3KOit 

(no n.pyrOBOMY OfHiO H T. ,I..), c IJHC.'IOM IHUi sa /laHHl..Iit opoMe~:tyi'OI> 

ttpe~rnuu o ycrpoticrnoM. ca~rnro aaroMaTa. 

Mo;1mo c1mrnTb sa.a,a<1y pemeHHott , ec.rn y.a,aeTCH y6Cil,ll1'bcn:; 'ITO 

yCTaHOBt>a ei.16pauHOJ't MOlll,HOCTH ee oeperpesaeTCH 01" ,a.aHHOrO TORa, 

nenu M&1i.cm.rn.1bnoi1 ne .. 10qn111>1 60.1ee .a,oaycnrnoll 1.:paT1;0RpeMe1mott nepe­

rpysmr UyArr .a,octaro<11:10 p.e.1;1rn u &BT031&T si.maAeT 11e c:rnmKOlt 60 .. 1h­

moe 'luc.10 pas. 
,!laneax CT<lTbH ctannT ce6e S&JJ,a<1ett: 1) .J:8Th Mero.a, 1.: onpett,e.iemuo 

SKBn88.1ear uoro no earpesy Tona Ha no.J.tTaeunn npe Aae uoM xapanrepe 

u pa~»epax .a.em1~eeus o 2) y&'lSaTh c noco6ht onpett,e.1eunH \IDC.1a Bbl· 

na,i;euui:i asro.MaTOB sc.1e;J;CTHue coana;teuna 60.1hmnx 11arpyaoK . y ecex 

11.1n 11ec1>0.1h1mx aaroeos, 06pau~a10m.n1cK n panoee uununa Aa1rnott 

ll0.11CT&HII,BB (npe STOM y11en.umlOTCff ilhlllaJJ;CHUff T0.1hJ\0 BC.10.'I;CTRBC c.~y-
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11aDeoro COBII8AeHDll n eperpysox; o6pli1Bbl npoBOA8, xopOTKBe 88Mb1K8HHS 
B np. B paC'f0T ne npBHSTbl) . 

Ilpu peweHUB n ep BoA sa.a;a<1e, npn oupeAMCBBD 8KBBH8.'10HTROro 
ua oeperpeo TOK&, cp;e.1aHo "onym,eene, 'fTO raxo1i1 ansen8.'leHTOM xomeT 
CJlj3'BTb cpel,DBl1 RBal,p8TB'IBbll1 TOK. 

B &TOii npe.11.no.11omeeee n1i1emcs ABe uero11aocre: 1) npn nepe1i1eu· 
llOM pemeMe TOK!\ Bblp;e.1eHBOe KO.rn.'feCTBO Ten,ta B xamnea1 c &0.'1080¥ 
ee 6yACT crporo nponopu,noua;ibaO 2· A creneen TOJ\& 1 2) ec.1u 6LI .11.ame 
uep soe o6cTo.&Te.ncTso ue eym,eCTsosa.rn, Te1i1oepaTypa Te.1a, earperoro 
81'BDB&A0HT8bl¥ TOliOM, ee 6bl.18 6bl paeea T8KOBOA npe earpese DOCT09BHO 
¥0HJllOW,n¥CS TOKOM , BC.'10,!1,CTBDe CR8'1l\OB T0Mneparypbl, a s 1i1ec1·e e aei:t 
u sMeeeeen s nerencnnuocTn Ten.1oor,!l,a'ln. 

06a srn o6C'ronrelhCTBa e A<tHHOM c.1yqae ue urpalOT oeo6oft po.rn, 
T81( K&K npDM0HOHB0 KR3.J1.pa1·1neoro TO!ill " B K8'16Crne 81'8088JJOHT8 ee· 
CK0.11>KO npeyse.m•rnnaer rei.mepuypy e T&Kn» 06paao11 BJl.0T n cropoey 
,,sauaca 11 110ID,HOCTB, 1.ITO ;Ke KacaeTCll eToporo coo6paateHns, TO upn 
Kpaltaen Kpatnoepe11euaocTu nnK u .11.pyrex no.1e6anntt rpaclnrna CKaqirn 
T8:\lllCpaTypu H T0ll'100TAa•m-IIH'lT0lRHhl. 

'faKHM 06paso1i1, ueo6xo1uuio uai1re cpe,!!;anlt 1isa,;parn1rn1>Jlt TOK ea 
DO,!l,CTaUD,Bll npn A88BOM .11.BlllltCHDH. 

Bse11,e111 c.10,J.yIOID,ue o6oaeaqeens: 

'err - ~pe,;en KRa,'l,paTR'fl:I TOK H8X0.lf.Jllll,0rOCff B paiioue llHT&-

~o - cpe,;ue: TOK 011,eoro ;;roea l npn npo6ere BCero neperoea, 

n - :~:~~o B:~~~~~ DDff ll0,ll;CT8Bll)Jll. 

/
0 

- cpe:iuun TOK ua 11o;'(c1·auu,ue. 
l e(( - RB&,l.paTB'IHbllt TOI\ Ha llOACTamrne. 
a - cpe,11,aee KBa,1paTB'IHOe OTK:10H0HH0 ,ll,.111 OAHOrQ saroua. 
~ - n 11& DOi1,CT8HU,llB. 

Cpe,J.enli KBa.ztpaTB 'fHl>lii TOK saroaa llOateT 61>1n. 110,1yqeu c.rn­
AYIOlll,DM o6pasoH. IIycTL, eanpeMep, saroe .JleH1rn r p 3ACKOro Tpausas 
sa 100 ce1>YHil. npo6era OABoro neperoua (eMeCTe co ero11.111;.oii) B Toqe. 
e11e 55 cen.y u~ ae 110Tpe6.1a.eT TOKa, e Te'feeee 40 cexyH.'I. norpe6.11aeT 
Ton OKOJIO 70 A u R TC'feune 5 ceKyHA-TOK. 140 A. 

Jl.imr. T OK 

!i5 sec. O amp. 
40 " 70 n 

.) .. 140 • 

TorAQ cpep,e 11 1i TOK no.11y 'lerca., Rali; 

io = 55 >~ o + 40 ~:o + 5 x 140 35 amp. 

a cpeil,nntt K1taAparn'111hllt TOK 
.~~----. _ ·1 / f> 5 X0~+ 40Y 70~ + 5 X l40~ 

tell- J' 100 56,5 amp. 

,., 



,II.Jiii onpeAe.iteHBB a - cpe,J,nero KBa;J:paTD'IHOrO OTK.lOHCHHff - Ba,.11,0 

m1eTb e BBAJ, 11.To :na Be.m1mea cB11aaaa c ia u i ef f CJieAy10m,ert npocTOn 
S&BHCHHOCTbl(): 

ieff = y' i 0 ::+ai, OTKYA& 7 = V\r/ - i0~. 

C,1e,ll;OBRTC.'!bRO, 88 &11 itff H i
0 

AoTH B&rOH& JleeeHrpa.!1,CKOrO Tpa•rn&R 

MO>KRO s~erA,a eaH.To n r:r . 
B A,aeeo11 C.'ly11ae 

7 = 11 56,5~ - 35~ = 43,5 amp. 

Be.m11eea an. 6yt1,eT sas11ceTb npa TOH ;l\e i
0 

OT nB.'lo11aeHOCTB 
rpa4Jnsa i =/" (t) Alfi Baroea, Tan llTO nprl J!..rneubu neperonax, KOr.11;a 
t1,em&euue nOA TOKOAI sna1111Te.1i.uo 60.1ee 1

/ " BCero ape1t1eun npoGera nepe­
roHa, rpa1lHK i = ( (t) UO.'IJ'la0TCH 60.11ee p OBBbnl. H CJlC,!l,HC0 RHa}lp&TBIJ.-

1100 OTK.'IOBCRHe, T.-e. B0JI II'lllfl& R cym,HOCTIJ xapaKrepn sy10W,8fl pacceffH• 

HOCTb, OTK.'IOHeuoe 8 H81J.CHlli1 ,ll,aRHOit nepeMeeeon BC.'Jll'IHHbl OT ee cpeA­
nero 3HMCBDfl, 6y;r,eT MHOrO aieBbIIle. 

Ec.rn, naap1rnep, upeJJ;Cl'&BBTb ce6e naroe, 11cc 11pe:iu1 noTpe6JlfllOW.DI!: 
TOK iQ , TO A!IR Hero i,u = io·· a a =Q. 

CooTBeTCTBeeeo ar o:.1y 1
0

, I tfr a ~ cessau1:.1 ana.1orn1rnoA sastt-

ce11 0CTbt0: 
. (a) 

IloaTo.vy AJIH ttaxo;1;Aettns 1,tf H&,J,O anatb I Q n ~-
Ha ocuoeauun rcopeam reopon Bepo11raocr el!: o ll&TeM&Tu'leCKOx 

omo.11;anon C)'llllbl1 I Q xomeT 61>1.Tb Hblpameeo 11epea i 0 o ti C.110Ayt0mm1 
o6pasoM: 

llTo Kacaerea :E, TO oua 11omeT 61>1Tb n1:.1pa;i;eua Ha ocao11aann 
reopeMbl BepKy.1.rn n BblllOAOU us ttee •rnpea 11 n 7 c.1e.1.y10m.u111 06paso111 . 1 

1:= o JI~ 

Ilo..a.cna .~HJI BTU BH&'ICHDH B <1JopMy.1y (a) no.1y •1aell 

- ~ _: .. -~ --;r f Iert- J! n 1·Q -;-on-t0nJ! 1 7~ -; · . (6) 

B ral\OM 1rn)l;e 4Jop1i1 y.rn yAQ6Ha l,.rn 00~11.sonamrn . 0,J,uano H ueli 

MOlK!IO C,!J,e.ll8Tb ew.e HeKOTOpble opco6paaoaaeoa; 06osnau11 ~ = ~. 
TOrAa (JiopMy.11a (6) opn11el" nap; 

• Cw . i.: ypc Mapi.:011a- HC'l ll C,1eH11e Bepo11111oc1en. 
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K-Oa~eu,neeT ~ 6yAeT Tell · 6o.11.rne1 qe1r1 ROpo'le neperOBLI; A-HI 
JleHeerpMCXOro Tpaus8.J1 o e paseH 

~ = 4i;~2 = 1,5 . 

,B;.1rn nperopoAuhlx AOpor co cpe;i.uett ;i;.mnoli. nepero11:a OKO~o 
2-3 KM K094>4>uu.ue11T ~ <=:: 1. Ha cJmr. 3 .11;aea Kpu uas ,vi:s sua.qeullif~, A8.I0-

·~ fFfd 
(I I 2 3 4 Km 

1u.a11 BOSMOiKHOCTb, ue onpe-
_!\eJUUI ierr B a, 888.JI TO.'lbKO 

i0, 11, ~' o opeAe•lBTb c AOCT&­

TO'leei1 A-'IS opeeHTDpOBRB 
TO 'IHOCTl.IO cpeABBli . RB8.A,fl8.­

TH'1Bbi:it TOK ea no;i;CTaeu.oe. 
Pacc1r10Tpnu em,~ CJ1.y-

11att, KOfA8. nOACT&eu,mr DB­

TaeT : psA 11aroHOB pas~ol:t 
.Y0ll1,BOCTH1 TaK 'ITO lUl66TCSI 

CJ>eiJMl!lM1111<1neP<tt()lf8 

¢>1ir. 3 . 

pBA cpeAHBX TOKOB i 01 , i..,~, i 03 ,... n T. JJ,. u , COOTBeTCTBeeeo m11 pH;i; 
cpe,l\HBX ua,n,paTnq11f>u OTKJ.OHeuett O\, 0-2, as ,... u T. ;11.. Tor;1.a 110.\­

CT&B.Ule}lble B lf>opi1yJ y (a) 86.lH'IURLI 6yAyT: 

cJ1opuy.i.a (a) npnMeT BUA 

[ elf= JI[ io1 +in~ - ; - io3+ ...... + io11J ~+01 ~ +o/-\- ::i:s~ + ... ...o"~. 

Ha 9TOM !111>1 n OCTaE1os n11cs npu pcuic11nu aepBOR 'l&CTB _BRweH 
saAa'ln. 

· IIepCio.J;H KO BTopott '18.CTn, DOA<iep1rnev1 'ITO llOJ.11.BOCTb, oape.11.e.,e11-
11a.a DO cpe,1,ec»y KB8AP&TH'IHOHJ TORy, l e((• l!Q;l\6T OK8.88Tl>CH HC,!l;OCTa-

1'0'l:HOii (ocfl6eaeo ope 0 <1eeb ue6o.ilhillOM 1:1u e.~e uaroaoB) u_c.11eACTB ee 

'l&CTLU: nepcrp)'SOK npll OAHOBpe>.1eHEILII Tporaueax. 
Haapmicp, nyCTh na 110,n:cT&nu.ne, nnT8IOlllCll opnropo.zaaoc ABDilW· 

HIIC ( ~ = 1 ), o6paw.aK>1'CH 3 noea,'l,8, ll,JUl KOTOpblJ: 

i 111a..: = 140 A; i0 = 35 A. 

TorAa no 4!op.iy.'le (e) 110-'lyqer ca 

1e,.,=·io"V i + ~-t,.= 35.3 y· 1+ 1-::::: 120 A.. 

Ilycl'b, uaup., M8.KCBMUbuas npaTnoupeueuaaa ncperpysKB., BLlme 
lWTOpofi BC oponyCTllT 8BTOM&T, TpOeKparnaH ( no OTROilleBBIO K npOll,O.'l-
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;1une.1beott 111om,eocru); TOrAa, SHR'llIT, aBTOHaT ·M.'liKeR Bbl~110<1aTbCa upn 
TO KC 120 X 3 = 360, 'ITO n0Kph!Bae1 1poraebe 2 earoeos, HO 11e uo­
i;poeT 1poraehe 3Baroeos,-3 X 140=420.-1 1• 

Hao6opo1, npn 1 o .saroeax ua 1at;oA :me DO.il.CTauu,nu, O,J,uoape11ee­
Hoe 1pora1:1be 6 BaroeoB 6yil.CT y;Ke cpaeuHTe.ueo »Uo aepoinHhUI e TOK 
6 X 140 + 4 X 35 = 980 A MOlti.eT 6hln. y<Ke ceirr asro.11aTOJi1. Ee.rn cqe­
TaTh, 'ITO 8TOT TOK 6y,11,e1 pase1:1 .TORY Tpoenparnoii neperpy8RD, TO pac­
qenaH 11ow.aocn 110 1ony onpe.!1,e:mrca npeo.111se1e.nHo a 320 A. 3TO 
conepweHHO ee fOlBTCH c TO'IKB apeHnH RarpeBa: 

1.;r= 10 x 35V 1+ -'-"'370 A 10 -

Ha anu: 11pm1epon BBAHO, QTO ueorJt.a .Mom,noCTb oapc!l,e.iteeeaa no 
:lcf><fie KTHBBOMY TOny 60.IJbIDC OlliOi"i Tpere 01' p8C'leTBOrO, e A0CT8TO~rnoro 

'18CT0f0 DBK8, 'a 'HHOf,!I,& MeHbWe. 
To•1Hoi1 rpaueu,1>1 11enuy )'C.1one1um npe:ueHeaeH e1ex MeTOJl.Ofl 

npoeeCTB ue.1b8H, HU SICRO, 'ITO 11pn O'ICHb :ua.1011 llUC.!l.C flarOHOB ,IJ,OMD­

HBpyl()m,ee SH&'ICHllC 6yJJ,yr HMCTb mum, a npn CKO.lbKO - He6yAb 3Ha'ID· 

Te.IJbBOM-Cpe,m;Rei"i naa,11.pa1eq91,1it. TOh. 

Bropau nama. aa;1,a1.i:a. pacna,11.aeTc11 Ha e.:1c,11,yl()wue sonpocw: 

a) oape,!l.C.1CHB0 BepOHTHOCTB A3BBOrO nnna; 
6) onpe,1J,e.1eane c11e,!l,aeti: .!f..11t'l'(l.lbHOCTB 1mu e 'IUC.'la nnnos sa 

,!l,8BBbli1 nepeo~. 
,l(.rn Bh1qnc.1eeea sepOHTHOCTB ,!l,88HOrO llBK& XOHi.HO npe,!1,.'lO<KBTb 

;l,B& caoco6a. Ilep et.1ii CBOABTCK n aoc1poeamo KpeeoA pacupeAe.11eHea 
II no Heil yarn 1' H8:IOil\,!l,CBlllO eepOHTHOCTB Toro u.m BROro DBK&. B10-
poi1 K Reuocpe,1.CTBCBHOlly Bhlllll('.lCBBIO sepo11TeOCTH TOfO U.1 0 unoro 
co11naJ1.e11n1r. 

Iloc,.poe1::1ne npnsott pacnpeAe.1eunJl, ee e11ea rpa4Jm>a HarpysKe, 
MOit\HO CAC.lRTb, ec.rn aapaeee 110,!1,06paTb qiop»J.'I-Y ,!l,.'l ff HpDBblJ: TRl\OfO 

xapan.repa. Heo6.xOARHO ynaaaTb, ·'I.TO h:pDBhle pacupe;:i.c.1eene» rpaljlnKos 
narpys01" npe ,!l,OCT&TO'IHO 60.lbIDCti 'I.BC.le sarOHOB aioryT 60.'Jee u,'1.H 

MCRCC yA8.'l.HO 110,iJ,Oi"im H npueoit faycca, 'iaK 883. "HOpMMbHOl'i Hpneott" l 
npn 'ICM, 'ICM 60.'lbme sarouos, TN! 6.1ea\e :Hpesa11 pacupe,!1,C.'10HBH K Hpn­
soA I'aycca. 

' H aAO llMClh BBHAy, 'ITO IW3$¢IHUHeHT neperpyJKH A383eMblR AJ!jl TllrOBblX ycUHOBOK 
Oei"bl•IHO OTHOCHTCJI Ht K npOAOJIJol(HTCJlbHOR MOUlllOCTH, onpe.menem1on no cpCJJ.HeMy KB-MPaTM'I· 
HOMY TOKy, a K HOMHH3JlbllOR MOLUHOCTH, KOTOPBJI HeCK0.4bKO .1i1eHbUle npoACIJllKHTeJlbHOll. 
nono.1i1y K eonpocy 0 X09¢1$HUHeHTe neperpy3KH no OrHOUlCHHIO" npoAOJUKHTCJlbHOR MOlUHOCTH 
H3A0 nOAXOAllTb BCCbMa ocropo>1010, nepeC'IHTbl~aJI ero K Apyrowy OCH061HHIO. 06bl'IHO no 
awepHKIHCkH.'ol HopMaM, HOMHHanbuon MOlUHOCThlO C'lllT3CTU ra, TIPH xoropoA MIWllHll MO)l(CT 
pa6or1Tb B11:'1tHllt 6 'lacoe H rewnepar~·pa M3UlHllbl OyAer e npene..ax 40-.SOO. nocne 
3Toro ycraYOBka AOJl)l(Ha paOoratb c neperpy3KOA no OTHOIUtHHIO K HOMHHlnbHOA MOlUHOCTli 
B 50% BTC'ICHHC 2 'laCOB, nocne 'ltro rewneparypa Ht AO.llKH3 Ok333TbCJI 6oiiee 'ltM HD 5° 
llWWC MDkCHW3"bll0-AOTifCTHMOll. 

Ill 
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Ypaeueuee eopua.'lLeoii Rpeaott c.tep;yrorn;ee 

1 (x-M)' 
Y =------== e -~ 

a V 2r: 

x - a6cu.neca-T.·e. TOK, aepOflTHOCTb KOTOporo MY nm.e11; 
M - a6co,ecea, cooueTctayrom.aH xancnua.u.eolt opAeuare, 6.1es-

1>att I\ 10 
y - OCROM8.fl. B6(10HTB 0CTb 

0 - cpet1,eee RB8A(l8TDqHQe 0Tli.'IOB0BB0 

(p;.irn: DOACT&HilDO: llhl 6y;zte11 CTABBTb Bll0CTO 17 - ~). 
Ha rott 1Ke lfmr. 2 i.;po11e no.'18roea a RpeeoA pacope,J.e.'IOHDH npe­

.ae.11;eaa 8 K(IBB&fl raycca •. 
B ra6.rnu.e II npeeep;eHW ,ll;.'IH cpaeeeue11 a6co.uoTei.ie 1l&CTOC1'lt 

1) no.~ylfaexi.1e es ecC!leAOB&eea rpalfleKa no npueon pacnpel,eAeeen u 
2 ) C00T80TCTBfKHl\BC O(l.!l;BH8TI>l1 BLl'IDC.rnHHbl6 DO yp&BHCHBIO f&JCC& . 

TAoJIHUA II. 

~ 

I 
5l 

I 

:< 

I 
8 

I 
~ I! I ~ l l ~ I 

~ To1m (1 aMncpu:) 
J I I T T I 

~ 5l :< § i1 

O p.Al•Hatbl .kpHBOA 

1. 1, 1 J ,, J I , J 

pacnpUellCHH R 
I 20 39 40 19 : 4 8 CU)'H.UX) 

I 

Op.a11Hnw KpHBOA 

I I 

i 

I I I I I I raycca (a cc· 
I 3 9 i 21 36 41 21 9 3 KYHAIX) .. 36 

I I 

H ec110Tp11 H& . TtU>yro 60.u111y10 CXOAHlfOCU. opiteHaT arnx R(ll1Bhll1 
H~O npBBHaThCH1 •no HBOr,!l;a B eae6011ee A.:Ul H&C DHTepecuoti "18CTR­
B 06.'laCTII 60.'ILUIDX neperpyaon CIOABHOCTb 9'l'DI RpB8f>IX oco6eueo ope 
!18.'IOH 1.1.DC-'Ie BRfOHOB HapywaeTCff, 'ITO II saC'faB,llleT ope6eran. R 60.1ee 

DpHUBTH8RbUI upeeu8.!I - K Bbll.l.IIC.'1081HO eepOHTHOCTeit, DOJibBY.HCb TOJibRO 
T00pe11&lilH C.lOlKeHBll II fM HOai.eHHff eepOHTHOCTelt 

EcA.e o6o3H&l.l.B1'b eeponTHOCTb DOTpe6JICHHtl 118RCBHYM8 y 0,J;Horo 
earoHa n.nn noeaa.a 11epea p, ro, Ran. eseecTBo, aeponTeOCl'b OAeoepe»eH­
uoro Tpo raeo11 c Mecn n earoHOB ns 06.m.ero tiuc.ra earottoe 11 onpeAC­
.rnr ca nali p", T.·e. eepORTHOCTb O.l.HOepe,ueeHoro 1·porattb!f 6 earoHOB 

(us o6m,ero t1_nc.1a earOHOB 6) ea JleHnerp&,!1,Cli.OM r pa111Bae paeea 

( 
0 \ ' 1 

100} = 64· 108 

"' 
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H ecKO.'lbKO xyme CTODT BODpoc B TOM c.1yi.1ac, i;orll,8. BM CCTC!f u e 6, 
a, ciuimc..-, 10 sarouoa. IIpettCTOBT pemnTb R011poc o BcpoRTuoc1·11 Tpo­
raubJl c .uecn ue BCCl'. ,IJ,CCHTU sarouos (pn), a o 1;porae1:>n 6 imroao11 
03 llUC.'18 10. Ilpu &TOM BCpOHTHOCTb rpo raHbll Oil(>Q,£1,C.'ICHHhlX WCC1'8 

ea rouoe H8 10 OCT8.UCTCll Ta me (p6) ," HO DOl:IBDTCH 60.lbll!OC llBC.'10 

1;.0116uuauun, 06pasyK>1u,ox 6 TporaroJ.Q,e:ic.11 sarouoe. qec,:io &Tnl'. no»6n­
uau.nlt n pcJ!,CT8Rol!ICT cOOoti tUIC.:10 co11eT8.Hffii HS 10 o.lCilBHTOB no 6. 

IloaTOMY sep0 111'HOCTb 1"0ro, t.JTO n 88.fOBOH u s o6w.ero l!DM& saro­

HOn m OAHOllpeMCHHO 110Tpc6.HnOT TOK maximum, c oepOHTllOCTLlO 1' onpe· 

l,r..rnTCH KaK 

flpu llO.lb80B&HUO aron cJ.!OpMy,1oli: ff8.A0 Inlel'b B 811.ll;f, qro KpOM C 
srn:t 6 (n) earo11os cy n~eCTBfIOT ew.c 4 (m-n) earoeon, KOTOpMe 11oryT 
CTOllTb H!llI ,i:i;enraTbCR. 

TorA&, l\OHitpernsnpoeae saAaqy o uaxOiKAeHRlf ucponrnocrn onpe­
,'\C-1e1rnoro UUK!t, ttaAO 6yti;CT HS H0.'1.r1ettHOii aepOllTHOCTR A!UI TporaHbtl 
6 uaronoe uJ I 0 BSfl.Tb To,11.t.:o Ty 'lacTn, rrpn t.:oropon ocTa.1&eble Ba­
rottbl norpe6.11.HIOT HHTepccy rom,utt aac TOI>. 

Paa6epe11 9TO ua npu11epe: nycn npe Tex ii>.e u;mf>pax n0Tpe6.'1e tte11 &ttep-
ruu Jlettee rpaAC1>e.v Tpaueaelf: 

! 40 .J - 5 CeK; 

701t-- 40 ces:; 

0 .·t- 55 CeK; 

llhl n1i1ccw I 0 .aaroeou n aac uew pecyer Kal\o.aa .acpo11Tttocr& Toro, 'I.TO 
•ron. 01.am.cTCSt 60,1ce 11 25 A, •uo coonercTByeT rpoelipaTBOMy CJlCAHClil'f 
KRt\ApaTDlfHO.Uy TOt>y. 

)I.eltCTRHTe.~bHO upn ~ = 1,5 

1 lo 3 - ·v -1 -. -1~ · · ·1 
elf= X 0 110 =" '~· · 

3111u = 1125A. 

PaCCllOTpm1 see c.~y'{au, KOf,'\8 TOK 6y,11;eT 60.1ee ~TOn BC.'IU'{HHbf. 

1) 6 earouos x 140= 840a 
4 X 711 = 280a 

l l 20a 

2) 7 sarouos x 140 = 980a 
3 x 70 = 210• 

l 190<t 

113 



3) 7 saro11oe X 140 = 980a 
2 X 70= J4Q(L 

x 0= 0 
l 120a 

4) 8 RarOHOB x 140 = 1120(, 
2 X iO = 140a 

l 260a 
5) 8 saronoe x 140 = I I 20a 

I X 70 = 70a 
x 0 = 0 

l 190a 
6) 9 Ra roeoa x 140 = J 260a 

1 X 70 = 70a 
- I33Qa 

7) D narOHOH X 140 = 1260a 
1 x 0 = 0 

J ;!QU" 

8) 10 narOHOHX 14 0 = 1440a 

PaccMorpeHmo noA.rnmaT TO.'lbKO c.1r1a 11 2, .J., 5, 61 i e 8. 
Haq1:1ell co c.'l y'l aa 2. 
BepORTll OCTb Tpor a m .a 7 RRf OHOB 113 l 0 pann a 

1 10 .9. i:i .7 ·6·fi·4 12 
2;· 1U7 • · 1 ·2·3·4 · 5·G·i· = 12 8 -JO~ ' 

BeponTHOCTb roro, 'ITO np11 :Ho» ocrn.'ILtlfJC r pu Harotta WlXO;J,BTCfl 

llOA TOKOll , upumtMllR n )\11. .lbHCil llle :ll ,'\.Ul upoCTOTJJ BCp OHTBOOTb 70A 
45 I ( 1 \ 3 I 

RC 100' a 2' 6yP,CT 2 ; = 8; 1rnatt11T 0 6m;il11 eepOllTAOCTh c.>IY'IMI 2 

6y,'lCT 

1 2~~10e · f= 102!\o& ~ 1 2· 1 0 -"= 1 20000· 1 0-n. 
0.'ly 'l R it 4, 

l 10·0 0 
~ 1-:T = 2". 10j 

Ilpn lJTOlf ne pOHTHOCTb TOrfl, 'ITO ll ncra.lbHhlC il,BR BB.ron a HU O-

.vnc.a 110,l, T01w:.1, pastta (-§-~
2 =+: T. -c. peay.1bTaT 110 4 cJy11aio 6yJ1,e1· 

-+· 2~ .9101 = 20489· 10; = -2:1.\0~ :;;4 ·10- 111 =4000· 10- •3. 

C.q'1:1.an 5. 

:iJ,cc1. sepOHTHOCTb Tome 2~,.°i o: ; ary 11r..1111111 Hy ua11,u prno11mn 

11a RCpOHTllOCTJ. TOrO, •no I 118 2 Ra rOJIOR CTOll"r, a 11pyroil HaIOJllTCS! 

114 
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110.!I, TOKOll, 'ITO Jl8BHO 'Ir 'J'aKUM o6paSOll, OKOH•l&TC.lbH8R llepOHTHOCTb 

no c.1f'~at0 5: 

2;; .~ 07- . f =~;: l · IU
9 =lOOOO·t0- 1

'. 

c .I y q an 6 D 7 y1ma1i1aa10T ua 6esyCAOBHOC, ueaaHHCBMO OT ABlf­

il>eHBR 10-ro Bal'OH!l 1 npmu.imeHnc npc:i;e.uHoro TOKa. 

'l'<urnM ot'.ipasmr, 11cponTHOCTb no r..~yquu1 6 H i Gp.er 

211 .\og- ~~~9· ·3~~7··f>6· ·65.~4-~~ ~2 29.11 08 ;: 200 - 10- 13. 

C .~ y 't It ii 8 COOTBeTCnyeT tpOraHblO I 0 mtrOHOB1 11e pOllTBOCTb o.i:ero 

21 0\010= 1024\ oiu = 1·10-13. 

CyMMa &TBI Beponrnocrel:i 

r120.000 + 4.000+10.000 + 200 + I) · to -"= 134201 10-" . 

0TC}()A8 BBAHO, "!TO llO'ITD HCK.llO'llHTC.lbHYIO po.n curpa,1 c.~y-
•ulll 2-ii , KOTOpYft 11p8KTU<ICCKB TO.lhKO JI C.,1CJJ.Y0T npBRUMllTb B pac11eT. 

Ilo,1yqeee&R H3lilll nepORTHOCTh ,i8CT BOSMOiltHOCTb pemnTh 0,!1,HH 

oetepeceblil BOIIpoc: CSO.lbKO llJlCMCHU sa 0DIJ0AC•lCHllhlil cpoi>, CKame11 
aa I ro.l, uarpysKa 6 yAc r 60.1ec 1 I25A. 3Haa, ttTO a ro,w 31104000 ce· 

KYHJt, 11oamo, y~rno ;1;en JTO •rnc.110 Ha no.'ly1Je1my10 nepOHTHOCTb, uathn 
HHTepccy1om.)'lO H8C Be.'l'll'J8HY 

3 11040~~ 1} 34201 4,2 cen. 

Ho ST& 06ma11 npo,11;0.1murc.1bHOCTb u c perpyafm 4,2 cen.yn1i;ur Ma,10 
naTepecuaa A·rn uac ac .uttmua, TaK naK 1a11>1. c oocprucHuo u c suae» ea 

Cl(Q.lbKD X IlllKOR OHQ. CK.'18Jthl88CTCR n K8ROil npO;'\Q'1ittDTf'JlhHOCTD :&:aJK,J,nin 

mrn; )IOJRel' 6i.rfl, 9TO 0,llHH IJD!t R 4,2 ceny HiJ,l>f, a »Omer 6L1Th 8TO 

360 m1K, c.ty•mt0m.01ca KlliKJ\Llit ,J\,CHh no 0,U I cc&yRAC. 

,IJ;.11s perueem1 aroil eroputl sa,,aqn uocraan11 c.rn;i,yrou-lnA (6) eo· 
upoc-KaKORa cpe~mur ;:i; ,rnTeJthROCTh IlBK8 upn A811HblI yc.tOBllffI pa601'bl 
lf CKO.lfbKO 6yJJ;Cf llllKOH J1.8HHOH Be.Hl'UIHhl aa JJ;UHHhll1 nepDOJt. 

llo.rnmn.u, •JTO 11..rnre.11>1IOCTh 1111Tepecyromcro uac 11nKa OJtllHaHoaa 
ua ncex earoua1 n paeea t i. = 2l. 

'J'Ol'A8 BCDO, 'ITO ,'l;JIDTC.'lbHOCTh IlBKa na DOP,CT8H~HB Jte MOJKeT 

6b1Th 60.11ce tk = 2l, no OH& l!OiKCT 6b1Th .1110600 8-0.'IU'IBfihl OT 0 AO tk . 

:'.ho 6y:l,CT aaBDCeTh OT 838mrnoro pacoO.'IOiKeHDS DBKOB ua OT,1;6.lblfblX 
Har01181 itpyr OTDOCUTC,tbliO Apyra. }I,efiCTBllTCJlbHO, cc.m upn 1l earonax 
RCe 0011 HatittyT tporaTLCS 0).HOBpel!eHHO B KOHtiaT o epuO!!. pasro11a 

0/lHOBpCMCHHO-JTDK 6y11eT lntOTh Jl..lfBTe.'lhHOCTb t,. ' 110 cc.m TporaHbe 

O.m;Roro B3 earoHOR ua1JHOTCH uepe.i; oxontiaune.u pasroua y ncex ocra.lh­
Hbll BarOHOB, TO, SH;HO, llnK Ha IIO,J.C1'am.1,u11 6y;tCT paBeH 1io ,11,.lliTCJlb-,. 115 
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HOCTU aTOft lfBHmrn.neoll nopeKphlme. Boo6ute, npn .no6olf pacao.rnmeHnn 
ncpeKpb1BWBxc11 nepuO,'\OH 11pc11ett11 pasroHa, A·lDTC.'ILHOCn. nnK& ea no.'1,­
craeu,nn 6y.'1,CT paena ,11,nme lllfBHMa.uuolt uepeKphlWR. 

IlpeACTaem1 ce6c, lffO coeaa.<1;a10r 1·poraeuK c uec-ra n aarouos, 
upu qeM uepuo;J.bl paarOHa nao6pasi:nr, K&H. OTpesKe pasuoi1 AJIBHhl, 
KaKBM-TO 06paso3.1 pacno.1om.eeeble OAlIH un.'I, P,pyr1rn c uexoropI.iMu 
11epeKpwmam1 (CM. <fmr. 4). ).\.rn awro C.'ryqas uomuo onpeAe.mTb, uacKO.~bKO 

9 sepOHTHO, llTO npu ,11,aueOY 00.'IOlKClllfU 

1 1A B orpesKa I , (T.-e. npo saKpemrnHHOlll no-
: : I .'IOJRetrnn pasrotta oepeoro earoua) MU -
] ~2l ~ HHMa.lLHaR nepeKpblma, euaqe r oeop11 
J iJ;.'l.BTeJlbROCTb DOR& H& D0.ll;CT&Hl~lrn1 
I 1-a-1 I : 6y.11;er 6o.:iee o.rn paeua <t. 

___ ...... _ , - t-1-d-- ' 3ra BCpOnTDOCTb oupe;:i;e.rnTCB c.110-

~' d ~ A)'10mm.1 06paao111: nyctb u.etttp TJlil \ecrn 
HTOporo 01·puima BMCCTe c C8MH/tl OTpeB· 

$ur. 4. KOM nepe111c11.1,acTCSJ sapaeo or tta•HlJlb-
HOro D0.10i1'CllflR1 T.-e. OT Toro MOMCHTt\ , 

Korp;a •leBblfi KOllCl.l, [ OTpcsna OR.83MCfi ua~ npaBhJll KOHU,OM 11 OTpeBKa. 
'l'or;i;a, eaq1111an: c 11eKOToporo llOllCBT& ncpeKpLiwa cra11ct pae11ott a; 
II 9TOT 11011e11T paCCTORllOC llCiiiAY ll,CHTpaMn Tll ltteCTll Hamel OTpe:.rnon 

6yAer 21.-a = <l. Ta Kou o6paso>t, u;eerp Tslftectn IT oTpeaKa fJ.O 11011eera 
coeMcm,eeos c u,e11tpo;u Tflil\CCTII I orpcs Ka coeepwur nyTb paeehJit 211 

ea J<oroporo TOoTbHO 1mcri. <l coorHercreycr o6paaoeaumo nepcKpwmn 
pasnoit e.m 60.n,mcn, •ieM <t. 

Ec.rn npoaea.rnsepottarb po.lb Ill oTpeaKa, TO np0 Ka;1qOll 110.rn· 

11teuou II orpeaK&, co0Taercrey10m;crn 011r1ipecy101u.e.uy Hae mIKy, 111 or­
peaoK aioa;e-r aae 1rnarL raKoe nQ.llo;i<emrn , 'ITO ero npa1mi1 Koueu, eaxo­
ABrc11 .1eaee •10prb1 A, MCif\l.Y 'lepw110 A u B, u1 uaKOHeu;, upauec 
lfCIJTbl B. lls BCCX arox ll0.10il\CHl1il 11ac URTepecyer TO.'lbKO DOC.'IC,.\HCC , 
T&K KaK nepc&pblW& 60,1ec Jl.'IB paeHaR a llO.'ly'IBTCR npu Jl,aHHOU no.10-
iKCHBU II oTpesKa TO.lLKO up« yc.'louee uaxo;1qemm l~etttpa rs ;necT11 

III OTpesKa MCilqy •teprolt 0 n u;e1HpOll 1'11iti0CTH II 01postta. Coecp · 
IUCKHO 01.1.e111:u,uo, lfTO 11bl pacc1:1atpl1B8CM. ace BJ>Cllf:I' TO,lbKO UO.IJOBDHY 
BCCX pacn0.10'rl\CBHff OTptl llKOB, TaK KaK JI noc.rn npOXOiK,J.eRmt u;curpa 

tsm.ecto II orpoaK8. 6yJI.CT nepeKpnuua Oo.riec a, eo H&ptnua ata 11110.rnc 
cmrncrpnqHa nc paon no.1oauuc n uoJTOMy nami OT6pachleaeTCll'. 

Hsyqa11 uo.11omcH1H1 IV, Y o T. ;i;. orpoaKOn no,1ylfaeM aaa.1JOrn'l1mc 
KapTBBbl: H&il;..!!,hlB pas upn p;aaeo11 no.10atemt11 npe;i;1>1JJ;yw;ero orpeaKa 
/\.lR no.11ylfeee 11 DHtepecyww;eA eac ncpc1tplilrnn orpesoK noc.1c.'l,y10Jucdi 

coeepmaeT DyTL ld.Oili.l.Y llCpTOlt 0 B COBIJa.11.CBm~ll l~CHT}>OB rn;necrn 9TDI AHYI 

OTpellKOB. Ilo:noMy tul'l!L'IOK Jl,Bnmetton orpesl\08 e 6y.1,CM C\IHT3Tb 'ICpty 0. 
,u;.rn IIO., y 'ICIID fi llHTepecym~en 11ac BepOHTHOCTD ua;i.o BllCTb H BDly, 

' ITO y;ne npu 3 OTPCSl\a..t OJl.118 II Ta jl\C nepeKpbllll3 no.1ylf&eTCfl ope 
.IJ.BYJ no.1o;KC11011x orpeBKOu. )l;ettcrnute.uuo, cc.110 npn ,'l,3HHOlJ 110.11o;Keeno 

11 6 
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II n JII OTpcSKa 110.'lr1aercn Jl8HttiU1 ncpcKphnua, TO ,l\OCT8TOl.JBO n1 

ncpecraBDTb, T.-e. DOCT8BHTb ]JI orpcaos RliWCTO 11 n n B~OCTO Ill 
n llN no.1y1.JnH Apyron c.1yllalt, HO T)' ;Ke nepeKp&m1 y. Yqnn.ioaa see 
srn coo6pa·,1wenR, no.1Jyqm1 (npn o~eott no.rnanne AR n;KeRDlI OTJ>eSKOR) 
c.rn11y10m.~e Bhlpamenuc neponruocrn (pa) roro, l!TO npn orpesax ,l,.'IDHOA 
tk - 21 nepo1tp1>1wa paeua n.m 60,rne <t: 

fr dx:! { x~<lx3 f~\l.xi, . .. .J:"<k" 
Pa=(11- I ) !-_..!!..__..:__" (2~!)~" .. ~1 ---

d11 -1 <l"- l (2l-ar-l ( a n - 1 

=(1' - l )! l ><-1 )! (21)' l (21)" _ ,= (21)"-l =!---;if}" 

R l)TQl! llbll)B;1;:ene 11 X 2, X3, .t:4 ... 0603U8lla!OT KOOJl,11,UHathl U.0H1'p0B 

T\l'rliCCTB COOT8CTC1'8JIO~U l" orpeSKOU. 
Tenep1; onpeJ].eJIUM noponrnocTb Toro, 11ro DOK 6y.!l;er nuen A•lH ~ 

Te.lhHOCTh ~!Cil\.J;y a n (a+ da). :ha s.rnucurapnau uepoin·nocr& 

1lw=p{, - pa+ aa= -llp<I, 
T.· C. 

dw= - (lJ>a= - (n-1) (1 - "fil·,"'-2 (-fz) da=. 

= (n-1 ) (1-,J-r-' ~f· 
~.rn pemeRfl H c.~eAyIOm.ei-i siu,aqu, T.·c. Haxo;n.;i,eH0 11 cpc!1,11eli ac.rn­

'IUlfbl nepeKpumn, n.m T3K Raa1.1 eae1rnro M8Te11aTH'ICCKOrO OiKH1,AllllH 

n epeiiphlll lD , H&ti;O COOTBCTCTBeHHb18 ee.rn11 n111:>1 nepcn.p 1,1 111 nepOllHOiKDTI> 

ua III eepOllTDOCTD n C.l O<liOTb 8TH npouaee.11,CHl:l !L 

8AeMeHTt!.pH !.UJ c.1araei11,1e inoro 11aTe3larn•.iecHoro ome,,,au 1rn 8 .,llH­

HO» c.-1y•1ae 111>1paa11Tc11 c.~eJJ.y10mmr 06paaol1: 

d11l=a<IW2f; 

}

21 1 a ·.n-2 da 
M= 

0 

a (n-1) \ 1- -2l ) zr- ; 
ll OJIO)l\. ll M 

TOl',1,fi 

<1=21 ( 1-z) 

dti = -2l dz; 

1l f = (11- 1) j"02i (1-z) z"-2-- ~~~ = 2l fu-1) (cz"'-2-- z"- 11clz = 
1 • " 

[
, •-l z"]' r I I l 21 t,, = 2l(>i- l ) ---- =2l l 11 - l ) --- = - =-. 
'tl-l U O .•1- - l I/ II fl 
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'l'cneph, 311an cpe,tHIOIO .11;.1ure.'Ji.uocn. ou&a, llOiliHO uo cym.rn epe~ 

ll:6H BCCX nnK aa ro~ 11.lfU sa ;i;pyrott npo111elt\,YTOK BJ>CMCHU CfAUH. 0 TOM, 

CKO.lbKO iKC llRK 06paay10r TaKOii: npOllemy1·0K. 

B ua.rnmeeeolril B1>1ruo npm1epe 06w,a1t .!l,.rnTe,nuoCTb nuK 6hrna 4,2 ce­
KfH.,bl', a lf&TeliiaTD'l.6CKOC Oil\HA&HOC J..lDTC.l bHOCTll nnKa 

t 1.: 5 
~=7 CcKyH,i 

C,1e;l.OB8.Te.1&Ho1 06 11\CC KO.'IB'ICCTBO DUK 6yAeT 

4 '2~ 7 
= 6 OUK sa r O,!I, 1

• 

TaKIUI 06p aao.11 II BTopa11 "1.8.CTb OCHOBROii S8,1,8.4U llB.rnCTCll p c ­

JIU)HHOit 

3 ua•rnT o6mntt MCT0,1 DO,!l,60pa MOlll,ROCTU D0,'1,Ctami;nl\ MOiliCT 61.iTt. 

peKOMC H,'l,OH88 c.10,11;yro111,nii: 

I) ycnt.aoonn, K8KDC OOCS.l,3, B K8K0ll KO.'llJ'i.CCTBC fJ0.1\IH)'f Cll pac-
4CTULBIR lt,.Hf ,1\8.lfHOi'i llOACT8.Hll;Illl, 

2) e sanncnMOCTD OT cpeAHei-i ;1,.mHhl ucperot1a, 110 r1i1upuay u.rn uy­
TCM 11a1oat,r1,01rnn i l rr ti;.'IH o;i.noro noc3;1,a, Halhu .rn6o ~1 .'rn6o a n , 

attan i0 , onpeAC.HlTb f t ff na crnHuou, 
3) sttau IJC-'lU'l llll Y MaKCIU1a.1bHOil KpaTKOBJml.ICH HOil ncperpySKll, 

eatirn , Ka1;.oti llPUACTCR IlOCT8110Tb aBTOMaT ea llO);CTl\HD,Rll', 

4J uatinf, KS.KBC c.11yqau Morp Al!Tb TOK 60.11cc TOKa 8BTOM&TOB, 

5) opUHHTb B pac'leT BCpoHTROCTH HCROrOpbll'. 6.!JOiKatiwux K TOKy 

aBTO~l&Ta c.1yqae1.1, 1'8.K K8.K 60.:l blURe TOKII 6)'1J.YT 06J.l'IBO IUICTL C.UllllKOll 

HBllTOiliHYK> sepouTeOCTb, 

6) ~Hall BCpoHTHOCTb llllKa 6o.1ec TOKa II 8.BTOMaTe, HllnTll .o6m,ym 
upo.W.UKRTC.!MtOCTb llHKOB 38 onpcti;C.'ICBHblft npouc;ll.yTOK RpCMCHU ( .1111'­
Cifl\, ROJ,f\.IR, ro,,) , 

7) oupe,,,,e.rnn cpu,,1110t0 11;.une.,hHOCTb nnKa u 'luc.10 noK sa a11a.rn­
snpyeM1i1n nepuoA, 

8) or6poceTb TO n3 enx, KOTOflblC ue cy.uulOT noti;eitcrnonan ua 

8.BTOM.8.T. 

Ec:rn 1rnc.10 Bblua.11.e 1rn i\ nc c.rnmKOM 11e.101to, ~-Br..t6paeuan no HI\ · 

rpeey uou~HOCTb r o.rr;nTCH; ec.m ;tW 11t1aa11;c1mff aero.uarn. c.rnwKOK •rnoro, 

TO C!leA,yCT RBHTb OHK, KOTOpblft 6y.'l;eT itanaTb Be ClBIIJROM MHOro JJbma­

,!lCHllfl aurouaTa, rr, pas,11;e.rn11 ero ua MaKcmia.~buuii xoe<fl<fmu;11cu1' ncpe­

rpyaKu, upBHHTb ()Ty BCJH!'IHHY lla MOU\HOCTI> ycTaHORKB. 

H . Jr. Kocmpo.Hu?nUH. 
' Ha110 ltMCTb 8 BHAJ, 'ITO 'lpc3Bbl'laA1to icpanoBpcMCHH blC coena.rtC Hl!ll, 6JlarOA3pR 

C3"4011Hll)'kUHH, MoryT 11 llC npueectH K Bhlna.ACHlllO 36TOlll3TOB, Jllll(C ecnu 3BTOM3T It BblKlllO· 
'13CTCll MfHOBCllHO. K pOMC TOfO, HHorna (Hanp. ua npHrOf10;1110R JlOflOfC c ryCTWM rp3¢UIW.W) 

yum~ ~~·;.~~~::rc:i~;:0 A:=::e~~~ll 'l~~w:::C:e31.:'o~~~n~~~'!:1 ~1~~oe1t;~:11f::~~~~ea1to. 
HO M0ll(lt0 CKU3Tb, •no 3BT0lll3Tbl coapewe1t11blX yCT311080K Bb1113Jl310t OKOJIO 80- ISO pal 
ff ron, 'ITO He CJll!WKOM OT3bl83CTCll 113 J[B ll:.KCHHll. Ha.Ao llMeTb B BHJly, 'ITO 6onbWllHCTHO 
:;nu: ewna11.ennfl llpol!CXOJIHT BCllCJlCnl)IC 1;:oponm.x 33Mbl~3HHll B earo11u, o6pb1BU II T. A. 
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Hu>K. B. C. XanL<jJDH 

Bnlll.RHlllE 

XAPAKTEPMCTHK rPY30BOro noTOKA 

HA YCnOB~R ~cnonb30BAH~R 

no,ll,B~}t{HOro COCTABA 

----s.i~- - - -



BnHHHHe xapaKTepHCTHK rpyaoBoro 
IlOTOKa Ha ycnOBHH ncrronL30BaHHH 

IlOJJ;BH:lKHOro COCTaBa. 

Hcco1i1nenHo, qro n 01uornenen »omeocrn cnoero 1·c1nmrncxoro 
oOopyAf>BaHBll uamo i"MCSHLTe :i;opOI' II COJlbBO OTCTalQT OT sarpaBH'IHl.IX; 
s ro me ape~IJI, a acpoareo, OT<Jacrn 6.11arop;aplf aroMy 06cro1ITC.1bcT1Jy, 
u oruomenue ucno.usoea11m1 nepenosOt.J:Hl.U: cpeACTll, n 11acrnocrJ1 110l­
e1111\uoro COCT8118, y n ae AOCTOI'BYTI>I peay.u.raTLl 3Ha<l.HTC.UHO .11yttmne, 

'iCll aa rpanuu.ci'i: ec.m sa rpane.u,eii npu ue.a;ocrarKe naro11on n.rn napo­
B030B 11011poc pc111a.rnn npocTO - npuo6pet CBHel[ HOBhl'!I TO p yCCKDC 

&Kcn,1oaraueouenKn, ne nMcn .a;.rn aroro cpe.a;cru , aaAa.11a.TUCb u.e.nro 
OABH narou a.m napooos o6epHjTb AB& pasa. B peay.11hTare rpyJJ.aMe 
IUICHBO pycc 1rn1 BB}l;.eu e pos COS,!1.& Ha TCOpHH 8KCO.'I08T8Ll,U IJ nepeB030'IHYX 

cpe,ll;CTB, IH\K H8J '1118H AHCUBD.rnna. 

Cor.1aceo umJ>p, npunc,!l.eeub1x eem. C. H. K.y.:iLmaecRnM B ,!l.OR.Ul,.11.e 
noc.1c.i. Hell )' Coeew,arc.1buo:uy Coeuy npeJJ.cTae11Te.1eli C.1y;n6 3sco.t01tTa­
u,nu, ec.1e crenceh ncno.us0Ba e1111 pa6011ero TOnapeoro na roHa no Hl\­

rpysm:~ n 11po6ery H Poccen n uoC.Je;I,Hne nepeA eoitooti rOi\hl UJH!H l!Tb 

aa 1 , TO ,11,.111 C.-AMep. C. illTaTOs n cfipamJ,110 o na BLlpasnTCB ORV.IO 
1/H 

a 1vrn l'ep»annn - ~;~, Apyruue c.rnemm, A-rn roll pa6on.i, )l;.111 noro­
poi1 y nae i ·pe6yercH o,\nu 11arou, sa rpaRuu.cli n0Tpe6ooa..1ocb 6bl 
l1f2-2 na rona n COOTBCTCT J1 y1ow,ee yne:rnlJCHHC Ull CCTDllOCTH Cl'!\HU.OOH­
HIJ.X llJTCii. 

TI HQCTOlllUCO 11pc&rn ll OTHOIUCHBll Kati:CCTlla UC1t0.-lb80 B8l1Bfl n01'1, ­

lHtil\HOfO cocmna Mhl no,'l;Om.rn K pesyo1bTaTaM mm6o.rne 6:1ecrnuiux no 
JKCmOaTtll\IJH noc.tC.!lHDX nepe,i; llOtl:Hoti -~ CT , 'l'CM u e MCHCC HC.l b3il c•rn­
TaTb, \ITO OKO H'lllTMbllOC C•1080 B Sl'OM OTHOweenn CRaaaeo u }ltl.URCt'imne 

ycuex 11 HCBOJMOil\ llhl. 

0;J.H8KO, 0611sate.tbBOfi ,11;.rn STOfO npei:i;nOCLUKOti flll .1HC1'C$1 H&y':lmlH 
opr aHnaan.n a 11 epe11osOli1 a sTa nOC!ICAH!lll B nepnym O'lepe.u. Tpe6yeT 

)'CT&HO U.lC ll BU TC.I SHa11ee11 ft 11a<:1ecrneHI1hlX H3M0p11te.1Cfi Y'rll.UJSa U.BH 
110Jlu11;1rnoro cooTana, 11orop1.ic 1rn.rn10Tc11 11op:.ia.nnhllH1 111rn Aa1111hlx 
olhexrmmhlx ,11,.111 nn;1;,11,oli: AOpore n,1u yiiacrna yc.1onm1:1, r. -e. ycTa11oi!,1e-
1111 H cmamJapmo6. 
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Ha DTy TO'l.KY apet10H CT&.1 n Harrno-TexunlleeKelt KounTeT, e 

XXU CoBem;ue.'lbttnifi CMaA npe,11;CTaBBTe.rnn C.t. 3Kcn.10ai-au;ne 1 KOTopYft 

B 0,'\HOM 08 nyHK1'0B caoero DOCTaHOMeHOfl DO ~OK.1AAY aBTOpa roeopBT: 

,,BYpa6oTKa CT&H}\ap1'HblX HOpH OTA,e.tbBhlX 9.'IC.U6fll'OB p a60Tbl no­

ABBJKBOro COCTaBa ,!1,0.'llKB& COCT8BB'Eb HCOT.!l.OlKHYIO D BCCbMa cy~eCTBeu­

eyIO aap;a-.y nayqeoh oprauoaau;en 9KCD.'IO&Tau;on AOpor" . 

,IJ;eticTen1·e.uuo, Te H.!JB BBble AOCTHlKetten 3KCOJl08T8.l.l,BB HB.HllO'l.'CH 

peay.'IDT8TOlf K8K cylh.eKTDKHLlI, aa1mcttm.ex OT BO.lD D y.1i1eun11 pyao.eo­

.Q,BT8.'leli D DCllO.!lHUTe.!eti. pa60Tbl, lf>a.KTOpOB, TAK D 1·e1 JCJIOBDfi, KOTO. 

p hle, Rll.'fRflCb .!l,.rn pyKOKOADTe.11elt SKC0.'108T8D;DD 8&,'\8HfihlMD, HH OT pa· 

syuuoft oprau esau.nn nepenosoK, en OT Ka<:1.ecwa pa60Tr.1 ncno.llente.1Jeii 

He aaeneH'I' D KOTOpble llLI 1:18Sb1Baelll lf>a.KTOpMIH o6oefCmU6HWMU. 

31'B 06'1:.eK1'DKBble tfia1nopb1 B CKOK> citi:epe.ztb IIO DX l&p&KTepy 

lfOlKHO pasp;c.mTD Ha .n,ee xuer opnu. 

lt nepao1'i OTHOCHTClf me.nmttecimc, sanncmn,ne OT MOl..l\HOCTD TCI HD-

1.1eCKOrn oCiopy.a;osaeua .ztoporn (apo!Jm.10 n mau nyTn, paCDOAOilteune, 

OfT0B00 paanunie ll 06opyt1.0BaHne OCT8HOBOqJJbll nyHRTOll, JI.COO, .MaCTep­

CKBX, Cl\.la)l,OB, THO o6paJ1\ftlOil.l,llXCJr uapOBQ80B) II OT':l.aC'l:u OT JUOM&TD. 

qecKnX yc.10snii; aOCKO:lbRY STU cflaKTOPJ>I HCDSM0BRbl Mii ,'\8BHOii AOporn 

B.'ID yllaCTtca (a IlSllCBJUOTCa OR H peAKO), 80311011;,Hf>! ua 1VIDTe.'l.b&blil: 

nepeoA nsyqeuue u on;euKa nx n.uurnmr ml. pesynTaThl aKcn.ii:oanu;nn. 

Ko BTopon RaTer opnu OTHO~TCff tflu:TOp1>1 9KOHOA1uttec"ue, KOTOphlc 

ll3lf0H lllOTC!I ee TO.lbKO B np6CTp8BCTee, HO B BO ttpe.ueun, B Jl..UI 01.1,CHKB 

IU Dlltf ll U KOTOpblX Reo610~01a10 m1eTb ll C'1'8BA8pTLt, DSllCHSUOW.DCCff 

BH0CTe c Q8ll0H0Hne.u a'l;DX <flaKTopoa; Ta.KOM O 3KOBO!.I O':l.eCKD!IB 4laRTO· 

p&HD flB.1HIOl'Cll yc.10enn, 38BDCHID,De . OT rpysonoro DOTOEa: ero r yCTOTa 

n.mn HOlO,HOCTb, A8olbBOCTb upo6era rpysa, paeHOHepuoc·ro DOTOKa uo 11pe-
11eeu, KOH<fmrypau;uu 001·0R& n pacnpe,11;e.'leene 01·,11,e.uu1i11 crpyii u ue.H, 

COVTHOmeuue II rpysOBOH DOTOK0 Bbt8088, 88038 B r pausnra, B H&ROHeU, 

COOTHOmeeee POAOB u epcaosnHhlX rpyaoB B CBR"8D c ll;A.'!bBOCTblO upo6er a 
K8iK;l,Ol'O 83 HIU. 

Ec.'la s.rn1rnue Te1 ttu<:1.eCRox 4laKTopon 1U1.rneTc11 ,!l,.rn A&e11oii AQpor1I 

""" y<:1.acTF:a cpa11H HTe.1bHO eeo31a1eeebnt, TO H.rnirnne s1>1weaepe<:1.nc.lee­
HhlX xapaKtepecnrn rpysonoro HOTOK& DSMeHKeTCn 60J1ec n.rn ueeee 

ow,yt11TeJ10110 He TO.'lblW no ro,11;aM u cesoeaY, no n no OTJJ;e1101:1i.u1 

itecn u;a111, ~eK8,!l;Ml H ,11;ame JJ;HHlal, COOTB6TCTRClf80 •1e.uy AOJllKIIbl un1e­

Rfl1'bCll n caMbl0 CT8RA8Pl'l.1 , 

HaCTOllll~&JI Cl'&TbH BMee1· UC.'lblO BblJlCHHTb IUDHHUC xapaKTepecTB K 

rpysosor o IIOTOKa H<l yc.rn1mH SKCOJ108T8D;Dll DO,!l;llO)f(OOrO COCTalla. 

A . A1ol{\HOCTL rpyaoeoro noToxa. 

B-0.1oman u.111 11enowan MOID,H OCTb rpysoHoro notOKa cy~ecTeeoHo 
oTpamaeTCff Ha YC!!OllBilX u pesy.'IDTaT8I aKco.11oarau;n u AOpore: s,11,eco, 

IULJ\ n no ac11KOll: nponsuo;J;CTUe, qeM 6o.nme pasaiep npoAyK11,ee, T.-e. 

"' 



'ICM 60:186 lil&CCOllblll flB.lllCTCll il.&H eoe npoeSBOll,CTBO , Tell' 6o.um e 

llllSMOJfiHOCTB upUHCHllTb HeKOTOpble 11pee11w, L(Me<:oo6paSHble .'IDmb npn 

MacCOBOll xapa&Tepe npOU3D0ACTBa, TC» 60:1ce llCIJO;'lhSyeTCll AIOlQ,HOCTb 

o6opyAOB81:1ffll H .rn'ltH.lit COCT81:1 n TCM .11.ew es.1e o610AD1'CH CAHHDL(a 

upo,1y1m;1111. 
U 1:1acrnocrn, no OTeomeemo K saroHaM, MOJ..U;HOCTb rpysosoro 

nol'OKtt. 11pem;i;e scero orpaa>.acrc11 Ha cpe.11.eeM upOCTOC narou.os u o»tu­
.'lamm 11ano1rnemrn 11a n OJIHhtli. cocras aoesp;a. Ecnn uk et:Tb cpo•rnoe 

•rnc.w earo11os ueKOTOporo k -ro easea<temrn cf>oparnponaenn: noeap;on, 

T.-e. eb1pa1r•euearr 11 aarona:r q·crora rpysonoro DOTOKa aroro easna-

"• •iAHD H1 a tn - cpep;uort COCT8U DCiCSJl.81 TO .\j. = m BblpRSUT CyTO<tH OC 

•rnc.10 llOC3,!l.Ol:I iH OrO HRSHR'ICHD fl , a 24 : .vk = 
2~: eCTb cpe;l.Hllil 

npoMemyToK epeMettu nellt..'1.Y .11,sy11a cue11\HblM H 11 008,J;aMn aToro nas11a-
11011e n, D npe;i;nO.'l.OlKCHllJJ paBHOMepuoro BTCllCHllC C)'TO!t DX OTUpa­

IUCHIIfl, Apyrmrn c.~O BtUm,-epem1 HaKOll:lCHllJI earOHOB Ha no.rn1>1 tl 

COCTaU noes;i;a; RJ)CAIH 31'0 T0Y 60.~i,me, llCM 60.1blUe COCTaB noe3p;a m 
e 'leM !leRbWC ryCTOTa OOTOKa tl.1,:; D03TOUy, i10iKJY npO'lllM, upuaseueeue 

60.1ee MOID,HblI napOH030B, yBC.'IBllUBaH m, JBC;lB'IUBaeT n npoCTOii npu 
H&KOU .. CHHR ,1(0 no.rnoro COCTa Ka, ll npn STO~ , c J!!CllblllCHDell HRrOHO· 

o6opoTa .11.auHoro Hasualleu1111 t1k, '%!... ~ 

llOlKCT IJ,OBCC1'll npOCTOi1 AO neilll'ID8bl, ~ ... ·-::-:·-:<:->>>.·_,.~""' 
llf)CRbJ Wat0r.a.ett AOIIYCTRM YIO B 88811 -

CIUIOCTIJ OT ycT8BRhJI cpOKOB AO­
CTRBKR 11opasy, n npnneCTII K OTnpa-

1:1.1CHOIO HCIIO.'IHOBCCHf.U HOC3AOB; 110 --'J-°""'"""""''*'<--'""'--"'J~--
91'BM npuqueaM npulle11enue Ta1rnx 

11apOB030B II 11 6.1\ICTCff npo 1a1a.lb1 X 

pau.1cpa:r ABDiliCRDR UCBblrOIJ.HblM. 4>11 r. I. 

Ec.m 
2~:~ (iflor. I ) CCTb no.m oe spe»n 11aKOn.1001rn, TO s 11 peA­

n o.11oil\eu11u paeooMepuoro npnToKa Baronoe, JJ;.1111 earoea. J\-; 1, nocTy· 
JIHBlllCro ua COOTR0TCT8)'10W.D li llJTb coprnpOBOllHOfO napita B MOMCllT 

ynoti.a c aToro nyw cocr a1:1a uOC8,!l,aJ\! 1 0 I , ape MR 11 poCTOH AO ynoJJ;a eocrana 

c.1e.11.yf0r.a.ero noeaaa .N; 103 cocTasnr 24 ~ '!ac., a A.rn naroea .N! m -tt, 
Hk 

uocr ymrnmero ua coprnpOBOllHhlll nyTL uepe,\ ca1a1blY MOlleRTO» yeop;a 

c aTOrO uyrn COCTallll 11003,a;a .1\! 103, epe.1a1a npOCTOtt=O, ;:p H cpeA-

11ero m.e saroua spelln npocTOH' upu H8K00J1ett110 cocr auur: 

2 ~ ~- +o 
'"=' 1111i; = -~'"~· -- = I Z -iii- ( I ). 
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4>opM. ( 1) Bl.JpaiKaeT npocTOtt IIpII HftKOnJleHBll 't1'00: n <f>yDKU,llB 

cyroqeolt ryCTOThl onpe;i.e.i1eRHOf1, COOTBercrsy10w.eii: ca11 0CTOKTe.'lhHOMY 
H8BHaqeumo cf>opMaposaHnH noea,rns, crpyo rpysosoro noroAA l!BC.'IOM 
earouoR t'k; RaK BBARO, npocrott M'OT o6patHO nponopu,uouueR rycrore 

UOTOR&. 
T8K8ll SflBBCHllOCTb npocroa npu H8KOU.'leHIIB OT ll0In.HOC1"0 DOTOKa, 

Heaaencm10 or ceoero Rerrocpe;i;creeeeoro e.10111.rnR Ha o6u:~eii: o6opor 
n norpe6eoCT1> naroeoe Ha AOpore, o6yc.'loe.rnnaer pemeRne sonpoca 
o BhlroAROCTD <f>opuoposanea cneuoa..rnsopoeaeRhl.I rroeaAQe onpe)\e.1eu­
RhlX RUH&'leenii. 

)J;ettcreoTEMhBO, fHoUOAHOCTh, a oTeorueemt o6opor a earonos, ew;i;e­
:1ennH ecKoropoii crpyo rpysosoro no'tOR& R cneuna.rnaeponaHRtwc 11oeua 
onpCA6.'IR0TCSl JC.10BOeM: 

. (2) 

r.J;e m 11 uk uo1i1eror 11pearnne sua'1e11eu. 

l - ]1;&.'lhHOCTb npo6era cneuua.rnsupona11noro noe3J.8, 
Le - cpe~eec paccroirnue MeJKAY coprepoeoqebUHf crauu;murn1 

Tc - cpeARHii npocTOH saronon ea coprHposO'IHOn cra1:1u.ee upu 
11epe<1Jop1i1nposa1:111e noesAOB, 

-r
9 

-Tome, u c.1yqae npoxoAa upmi:oro noes,J.a 6ca nepe<f>OpllB­

poeaHnH. 

Ope ,1,&HHblX sea1teHD H.1 se.rn'IDH m, L c, Tc u -r
9

, uepaaeucTBo BTO 

o6pamaeTCH B T8tiOe: 
.. (3) 

12· m · Lc 
r ile A = --- u m1eeT onpeAe.'leHHOe <1HC.1c11uoe aea<1eeue, co-

-=c --:g 
crau.rn10w..ee, n aan11Cln1ocT11 OT •u1CJa rp)'Dn or;te.1bHhU: H8aHa'lenn!"i 
11 uecneu;ua.msepoeaRRhlX noea;i,ax, OT l 3.000 AO 23.000 nar.-K.\f npn 

BSMeHeuuu 'IHC.!8 rpynn OT -f- AO 2 
1
. 

'J'S.KUM o6pasoM, npe ll,aHHOll l, .sc.rnqiJHOlO uk oupe;i;e;rn:ercu stwro;i;­

HOCTb <f>opMupouaaufI cueu.na.msuposauttoro uoea,J.a, 11oryrn1Hl Aft.Tb Bht­
ro.11,y uaro1:10-,a:aei1 u uapono30·'18.COB Mauenpo11oti pa6on.i. 

,ll;uee, ryC'.l'OTa ABHiliCllDH 'lHC.:IOM llOCS,'1,0H .Y B.lDllCT ea upOCTOli 
napOBOSOB e.rn COCT8BOll Ha CT8Hl.l;UIU o6opOTHhtX .ll.CnD. 

C.11.C..\YIOlll, lili CICMatn'1CC1rntt ilOACl.ICT llOR8Sb1B8C1' xapaKTCp 3l'Oro 

' no n o.wy sonpocy ur. B. C. Xa.1b¢11111: ,,K so11pocy o .w .1puipyt 11Jau1111M. - ,.>Ke.1. 
1l.CllO". {3KC llJ1.), JI/! 10- 11, 1926 r. 
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llpe.!lllO.lOlKHM, C,TO •1epe3 CTaHQBIO o6opoteoro ,'J,CUO npOI0,11,BT 

eHtCAHellHO N nap llOC3tl;OB; TOr,11;11 CpciJ,Hil!i npOMCiKYTOK UClKAY ;r.ny1111 

nOC3,!J;UfIJ 0,11,HOro nanpae.1ce1rn COCT&BDT 24/N 'l&C., TaKOB me 6y,a;eT 

u upo.ica~yTOK .MOJl;,a;y UOMeHT8)10 rOTOBHOCTll K o6patHOllJ ue;r,oeaee10, 
ooMe llHeoMa.uaoro ueo6xo~u-
Horo upocron: 1'o4, napoeoson -> ~ ~ .. ,. :, 

1
. 

OT STOI HOC3J1:0R. ~~ 1
' .i.i ~1%:,._.. 

Ec.m Mhl yc.1os11.YCtt orupa- /I' 
B.lRTb 6es saaepiti.KD HOOS~& J- ?;,-: 
O.!lROrO 1taKoro-.rn60, uanp., ---"':"-"".;!:, ~~. --"',~:"'""""'~=--
'ICTeoro eanpas.ieeon:, TO ii;.~fl ~ci,,'' ,, :---~~ ~~ 
H063AOB .i:i;pyroro Haopae.lCH HK 4\ ·,, 2, ' !M. 
rrpocron COCTase.t 6hl(Ka.K BDlBO ~ ~N ~"" ·--! 
ea<1>ur.2)2T0i111acoe, n,ecn.1y /~ (~ -~T.,J 
3&KOH8 OAHOrryrnoro rpa4nrna 4>1tr. 

2
• N 

0 paueHCTBe Cfl!ULI npOCTOCU 

cKpem,nll&JOm;e1cH nocuon cy•u1c 01 unrcpea.1ou, ,a..rn K8lK,!l;Ofi uapi,1 
nocsAOB npocron cocraen.1 61i1 TY iKC ee.m.,u1y. B MtiCTBnTe.1&eocTn, 
B aaencnuoctn OT KOmfmrypau,1:10 oaccaiKnpcKnx noes,!l;OB n APyrnx 
o6CTOHTC.lbCl'B, HO Bccr.i:i;a BOSlfO}li.HO cor.1acou&Tb TRKIUt 06paso11 ornpa­
B:l0HllC TOeaperu, •no61i1 upocTOli COCT&BOB 6Ll.1 sccr,a.a UUBU.M8.'lbHbUI, 

H ea.xo c•rnran, llTO B caMOM 6.iaronpunTHOU C.1J'18C OB 6.rnSOK K U, 
a B C8H0ll ee6.:i.aroapnHTHOM, KOrJlS. K MOllCHTY npn6blTJJ!l COCTaB& TO.H>RO 

llTO ywc:r npeAblAYlll,Dft: IIOC3,!I;, - - }. B cpe,a.ec.M iKC :~ '18C. 

Ec.10 6bl Ml.i: pcwn.m orapae11HT1:> aoe3A& o6onx eanpae.11euutt 6es 
aa~cp>K&D, ee cqeTauc& •C apocroeu napoeosoe, TO A·ut noeSAOB O,!l;BOrO B3 
ttanpae~1e1:1ntt npum.'l:OC& 6t.1 saAepau:1eaTb 11apoeos1>1 ceepx MHHJJM8i1&HOro 
ueo6:rOABYoro epeMetm 1'o5 (naposoa na.noA nocsAa x~ 102 s~epJRae ;pa 

I ! . JV! 103, Kas )'K&BaHO uyaKtnpou ea <fmr. 2), ape qeM opocroli K8.-

r24 J JR.7iOro napoeosa ceepx epe111enn 106 COCTaeu.1 6hl lN-T06 '18C. 

Ta1i8.Y o6paso:u, K8K B c.1yllae 3a.],0plRKH COCT8BOB, T8K H B c.11y11ae 
sa;i;epJKKlI napOB030B, BC.fD'IUl:I& 9TOii 38.!!;0plKKB TCU 60.'lbtue, '10M ll08btue 
rycTora ABl:lJK0HllH llBC-'IOM uoe(!Aos 1\~ 0ll0BDAl:lO, npas1Ubl:IOCTh 9Toro 

24 
pac11eTa pacapocrpatiaercs .rnrn& aa sua•rnees -'~ Meei.mne .V = 2T 

06 
1 ran 

KaK npn STOY a1:1a11eeun ee.10l1e1:1a; - 21'00 o6pa~aercs B O, o npu 

rycTOTe AeomeHasr, 66.11:>wett N = 2~:a, eaHeeeuoe N ae e.11eser saHeTeo 

118 opOCTOft COCT880B R oapOB030B 1:18 CT8Hl~HHX o6opOTHblX a;euo. 
C.11eAyer orueTBTb e~e e.10111:1ne paaMepo.e p,snmeuea na ocao.uso­

eaeae xaeespOBblX napoaosoe. 
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B.llDffHRe aro CK&ShlB&ercs ee TO•tbKO B eeus6elKHltlI npOCTOHI STBI 
napoBOSOB B npoMeJKyTKe 11el&JJ,J noeSARllD DJ)D CJa6ou .ll,BDJKeHnn, HO 
B B TOK o6CTOHTeJlbCTBe, 'ITO B My'laC D0.11,&'ID n.rn yt>opao B&rOBOB 
60.lbmBMB rpyon&llB K 0.11,HDK D TCH m.e lfCCTaM rpysOBhlI pa6oT BT. n., 
sa OABH peftc napoeoaa oepe,;eoraeTcs 60.1bwee Ko.rnqeCTBO sarouoe; ope 

CJVIBUtfHhlI me no.n,&'IU J!,.!IH nepea,eelKCBBH o~uorO-ABYI earOHOB Tpe6yeTCH 
TaROit me, R&.K o npo nepeABDiKetton u;e.rnn q1yna1>1 , npo6er .uaueepo­

HOro aaposoea . 
EC!l.H yseJoqeuue rycTOTbl ABWltCR BH 6.1aroapusreo orpamaeTCH na 

npoCTOe BaroROB n napoeosoe, yxeehwas ero, ro, 1:1ao6opOT, ua Kou11ep'le­
CKJK> CKOpOCTL DOBSAOB yee.lll'IClflle rycrOTbl il,BOlKeHUH OK&ShlBaeT npOTHBO­
nO.'fOJKBOe a.rnHRne, r.il&BHhlY o6paaoM ea o;i;uo11yru1:i1x .rnumu. 

Ilpo(fl. IO. B. .llmronocoa B CBODX nHayq111u npo6.rn.uai ()KCD.!Oara­
u;on" , HR OCBOB&HDll ncc.1eJJ,OBaem1 9TOrQ BflDpoca na TamKCHTCKOti 
me.11. AQp., .ll,ReT .ll,.'!H flF>1pameH011 saenc1rnocrn llClKAY 'luc.103r ooeuos N 
n KO&lllCp1.1eCKOfi CKOpOCTJ,JO vk .ll,.'t!I 0.ll,ROilyTIJOi1 .'tll'HIIU yp&BHeune: 

Vk= A - JFt( 

r.11.e A u B - napaueTpbl, pas.:mqHhle Jpn Ka~oro y 'faCTKa. 

Ilpoc}l. H. H. Bacn.ues e ceoe:u ncc.1e1J,oeaH1111 o KOMllCp'lecKon 
CKOpOCTR ,'J.BDlRCHDfl DOC3.!l,OB npllIO/],HT K saenCJUJOCTB MC»l"AY KOtul>tJm­
u.ueeT&MD sano.1 ueunH r paclieKa "{ n n.osc}l(flmvie1tTOM 1>oan1epqecHolt CRO· 

pocrn ~ B snp,e r nnep6o.lbl: 

~ -(B+ y) ± ViH,+0rJ'-4G(~- ~ l , 

rAB A, B, O -napa11 eTp1>1i Ol°.a,e.lhHLle A•lfl K&mAQro yq&CTKa, onpeAe· 
.UIClfblC DJTClf DOCTpoeBBfl rparf>nKOB. 

,n;.m paso6pa a.ttt:.IX sre1:1 ncc.rn;x;oeue.1eM n.llTn rpa.4mxoe npn U3YC· 

llCHDD I' OT 0,9 AO 0,3, ~ BSlleenCTC.11 OT 0,4 AO 0,8. 
Ilpn STOH, nocrpoeeee upBBblI s&BHCIIHOCTU ~ OT r DOKa3W08CT, 

'ITO, npu SHa1.1ennnx "( < 0,5 KOMlleptreCKaH CKOpOCTb HeStU\l.JDTe.lbHO 
naARCT c yBe.rn1.1eHnell y, npn seMee1rnx y OT 0,5 /J,O 0,75 na).emie 
CITO sna1.1nreueee, B npu "{ > 0,75 DJIOllCXOAUT pCJKOC naa,e1me KOMllCp· 
11cCKOi1 CKOpOCTIJ. 

K rnnep6o.mqecKOMY enAy xpesoiJ, eblpamaw~el1 aaeecmJOCTI> vk or ":¥ 
.J..rn OAHOU

0

JTHOfO rpa(tm11a , uac T8KlKC npHBO,J..flT c.rnµ;yIOm;ne opOCThlC 
'IDCTO TeOpe·rn11eCKU0 coo6paJKeHHH. . 

:Ec.rn tc 11ac. eCTb cpe,J..1111n 3a;i;epm.Ka KaKoro -.rn6o noea,!l.a npu 

cxpem,eueu, u npn ABDlKeRnn e ~V nap K&iK.ll,blit noeu m1eeT ua upo 
TIUK0HDH yqacTKll. .ll,.rnnoro L T8KDI CRpem,enun kl TO npn ysMntfeRnn 

j_\"I • 
:wemenn st AO .V1 nap 1111c.10 CKpe111,eenll 6yAeT y k, a C}11n1a npocroe11 
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8TOro uoes:i.a ape CKpeUJ,eHnRI - !ft. . k . tc '·laCOBI K0llM0p"leCK8R a e CKOpOCTb 

3TOro n oes~a 6yAeT: 

r11.e 1~ - upel!R l OAa. noes;l,a no y\iaCTK)' aa ei.1qeTOll sa.a.epiKeH upe 
c&pe1u.cuun. 

'l'aK KaK e aroM ypaeaeeun Be.m\IHHJ.l: L , T0, ')..', k1 tc -DOCTOBHHhJe, 

a nepe.1i1eHHblC .mDJb vk e A~, TO o6w.nti BBA aroro 111.ipam.euna: 

v, =n/cN,' · · (4) 

r.-e. ypae1rnune runep6o.ur. 

Ila.a,eaue KOMMepllt!CKOfi CKopocrn eoo6m;o OTpamaercs sat.1ertt ee Ha 
o6opor e napoeosoe, ll6M ea o6opore Barouoe, sua•mre.n,nyK> "18CTh KOTO­
poro COCTaB.'IfIIOT npocron no p83BJ.l: ll 11pDllIIH8M JlH0 D003,!l,OB. 

6. ):lani.uoCTL nepenoaKn. 

,ll.a.~i.uocr1> npo6era rpysa 11enocpe.3,CTecuHo orpa.m.aercn ua o6opor e 
11 cpe,!J.HCll CjTO'lllOM npo6ere pa60•1ero ear otta. 

)l;.rn Hblpa&eeeR o6opor a qepes COCT8B ~TH K>UJ,U C cro 3A0ll0HTbl BOCDO.'lb ­
sye11 CJ1 4>o1n1po l!: npolf>. H. H. B ac e .a e ea, peK011ea.LJ,oeaunott B 192 1 r. 
lilmC: 

3 - o6opor pa601rnro naroua n cy rKax, 

v k - KOMMCpllCCR8H CKOpOCT.b noe3;1,0H, 

.. (5) 

LY n ];c - cpe;l,neo paccTosrnne Mel11;1y JI,enoecKmrn 11 Mem.a,y copTnJ>OBOll­
HWMR CT811IJ;!Ullllf1 

·a 11 'c - cpC,1.Hn i!: npocroti 11 l!acax earoaa npu npOXOiK,1.CHBD ,1;enoe­
cK11x D COpTilpOBOllHIH craau,eil, 

a - ornomenee nopomuero npo6era K rpymeHOMy, 
l -· ·Jl.8.llbHOCTh peitca rpymenoro mirona 1, 

1 B !l>opM. (5) 4111 ry p Hpy er 113.llbHOCTb pt"nca rpyJKeHoro 1ar0Ha I; se~H'IHHa na B006w e 

HCTOllHICCI BtHHa c .ta .~ hHOCTblO npo6era r p y3a l ,r. HO CBll3aHa c HCIO 33 BHCHMOCTblO l· Jl,J>:::: 
:::: 1,

1
, P,, r,lt p,, - c pe.:rn 11J1 .11.11Hai.rn'leci; aJ1 11a11>y 311a r pylKeHoro aaro11a, a p~ - CJX"JVl ll H 

CTaTU'ICCKllll 11arpya11 a; 009TOMy np11 ROCTOSl llHO)I CGOTHOU/tHHll~ - sem1•11 111a f riponop-P,, 
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" 
T0 - cpe;i;Hnli npocrott B cpnax Baroea H8 ea11a.n.uol1 u Koee1:1· 

H01i CT&H~BHX (e cy1n1.e). 

/:J. - tteKoropYtt soa<M.Jun.neer, 6ouwoii e-'uem.thl, e1>1pama10m;el: 
OTHOweuue npaKTB'leCKD ;l,OCTBHUUIOTO o6opora R teopeTB­

'10CKOMf. 

C•rnras B <f>opM. ( 5) eesaeecoMott nepcl!enuott ~ a OCTA•lLHble ee.rn­
'IHHbl DOCfOAHHblMH, HMeeM MelR,ly 3 n l BBBHCBMOCTL B BH;'l.e npsuolt: 

S=A'( I +•Jl + B 

S= Al ~- B , . (5-a) 

A = A'( l -i •) =M_l_ -;- J -+ i-) (1 -:- >J " B= h , 
.~ g ~ . 

Be.rn•mna cpeJ;eero cyro1moro npo6era s cm1sana c e1Mo1rnuoi1 060-

poTa 88.BllCH .llOCTblO : 

OTKYAR 

(I +a)l 
s=-~--

Uo11.craBJ1srn: euecro 3 ero ehlpame1rne ea <fiopY. (5) . 

,,. 
C=_!!_ 

1-t-ct' 

1·.·e. ypaeee11ee r1rnep60.m. 

. (6) 

(1) 

'1'1HmM o6paBOM, MLl: BD.l,BM) 'ITO, no 1.epe ysC.1B'ICHDB ,'t,8.1bHOCTD 

uepOBOS1111, eoapacraer H o6opor Baf0H8 3-, HOB TO me apCMH DOBbIWaCTCfl 

u cpcµ,unfl: cy·ro'lebiH npo6cr aaroaa s, 1·.-e. nc~o.u.soeaHue RarOHOB HO 

npe~ieirn y.1yq111aerca; 9TO 11 DOHffTHO, Ta& KaK '!0ll 60.'lbll.IO ptt.CCTOffHBe 

11epeBOSKU, Tell MeHbillYIO qaCTb OT o6Dl_ero npeueRn o6opoTa COCTaB.'lfflOl' 

11epTBwe npOCTOR saroea 11a Ha•Ja.1bHOil n xouequon cneu,nax (-r0). 

"' 

3a,1,ae11111cb .'l,.rn 11pm1.epa sea"!eumurn: 

6. = 113; v k = 13 t<M/'l.; -r
0

= 4 ll.; 't"c= 12 q, ; 

L
9

= 100 KJl j L c=300 KM; o:=0,35 j T 0 =3 CYT.; 

A' = 0,0085; A=0,011 5; B = 3,9 ; G=2,9 



·1or;,a: 
'3 =0,01151 + 3,il 

I 

S= 00085 +~ -
' l 

II 

3a;i.asaucb 11..rn 1 ne.m11euat1e OT 0 ;:i,o 600, 00:1y1nu1 c.rn;i;yfOm.ue 

I= O; I 00; 200; 300; 400; 500; 600. 
~ = 3,9; 5,0; 6,2; 7,3; 8,5; 9,6; I 0,8. 
s= O; 27; 44; 54; 63; 70; 75. 

Ifo upuBo,J,eHHbl.X i~ul}lp BB.J;HO, ll:TO upu nOMCAOMn e .11bHOH yne .111-

·1.1emrn l (. T 0 IJ.0 100, OT 1 00 AO 200 H T. /J,. npnpaw,c1:10e & OCTaeTCfl 
nocroJ111ao panHna1. 1,15 CF., n TO npexa, 1mn s yue.11111.1n11aeTCll Ht\ 27, 
17, 10, 9, 7 n 5 KM, T.·C. nHa'la.~e noapaenteT uecurn. 6blcTpu, a npu 

·60.u.nrnx Slltl.'ICB AflI l npnpa.w,eenc s CTaHOBBTCH 60.~cc ll CJ{.rnHllblM. 

Iloirnuo uenocpeAcmenuoro 1M.mrnea mt nc.m1:111Dbl 3 n s, Aa.n.­
HOCTL aepcnoirnn l, mu>. BUJJ.BO m 4Jopu. (3), ll rn1wli .me 11cpc o6ye.'lo­
D.rnaacT nbl.rOAHOCn cf>opllupd1iaem{ cocu,ua.rnseporrnHHhlX nocsAOB, EW.li 

ll ryCTOTlt DOTOli<l onpc/J,C.~C~IHOrO Hai:!Ha':ICHllH f~1.;-

B. PaeuoMepHOCTL 110T0Ka no epeMeun. 

P a 1rno11epnoc1'b rpysollOI'O DOTOl\a DO OT;J..e.'l.bBbUf nepHO),aH OKaSbl­

:BRCT BCCt.lHl. 6oJJbWOO B.lD fl llBC e a. )'c..'IOllBK JKCn.JOaTauee; CCJIB ilOIJl.HOCTt. 

rpysoeoro DOTOKa B OT).C.lLHblC n epBO.!l;bl (M CCH~bl, ABB) llt\.'10 OTJJUllllCl 'CH 

OT cpeAeelt ro.n.onott ero Mom,nocTD, TO e a.D:e1i1eeTbl nponyc1rnoA u npo­
noaeoii cnoco6aocrn 111orp 6lilTb paCC"lBT<\.Bbl e a :ny cpc,D.HIOIO 11om,eoCTL 
DOTOKa; Hao6op oT, npn soa1.lBTC.'1bHLlX 1>0,w6auna:r, ec.11n p acc"lnTaTb npo­

nyc&uy10 u aponoanyID caoco61:1ocTL no ean6onwu.u pa.s111epaa1 no1-o&a, 
TO OH<\ OJia)flCTC!( H6BCDO.'lb80BaHHOii: ll nepeOJt,bl e ro OCAa6.1eue.11; opn 

awu, ec.m nepnO,'l;LI noirn6aanfi MODJ,HOCTD rpysoeoro DOTOKa H~sua<m­

·Te.'lbHbl (0T,m;e.ue1>1e .n.ne), TO nsMeeeeee nponycJ\HOii: n nponoaHOfi cno­

·C06aocTa ll C001'BCTCTBBH c STUMB K0.1e6aeemrn HCBOSYO»tHO, CpC,!l;CTtHl 

·OCTalOTCH HCBCD0.1b80BaHHblMH, 1.ll'O B 06m,e11 y11,opomaer &KCD.10ftTM~IHO. 

Ilpn pacCllOTpeuna <f>opM. (5) llbl BH,ll;CU, 11.TO ,a;.rn nO.!J)'"lCRBH 

<Dpa&TBllCCJ\II AOCTH»tHMOii BCJIBqlIHlil o6oporn e co610,11;eMO TCOpcreqecne 

HC'llICJICHBblli o6opoT n mlHOlROTb Ha noa<f>if>nu,oeHT .6., 60J1blll1Ilt 0)].BBOU,bl. 

Ha BO..tn110ey aroro xo&!JMfmuueura, nos£i1maw111.ero TeopcTn11oc&11ii 
06opo1·, r .18.BHOC BJl"BflHBe 0Ka3LIBacT u epaBeoxepeOCTb p a60Tbl DO OT.ICJit.· 

•Bl>IM AHHlf. Jl.eiicl'BnTeueo, paclleTH<lll: se.11e<:1asa p a60T.hl u onpcJt,C.'IHCTCR, 

Rl\.K cpC.ll;RRR Sa p R..1; Jt,Ueii: (Hecm:i;, ;i,cna.,,y), HO B 0?A0.1t.Hble AHII p&6ora 

·6LlsaeT 6ouwe 0.1111 HOHt.llle cpc..l;neii: se.:1e11nebl, n qacreocTn norpya&a 

.nal,aeT s npaa,J.He1101i1e e npe,!!;npaa,'\BB'IHble ,J;HB1 a opneu s:i.sucnT OT 

"' 



12 

)'CJIORBi'i pa6on.1 COCC..11,Hlll'. AQpor; D03TOMY pa6otinfi oapK 83..fOHOB n 
.w.1meu y.l,oa.1eTeopnr1> pa6ore "m~x e AHB ean6o.u.mero ee eea1Jeenn, 

H TOr;ta 3 min = H~:ax MCHblllC, 'ICM 3 = ~ ; B )J,Hll llRB60.U.WCrO D&,1.C· 

BUH pa6on.z AO "'111in' 3 max:::::: ":in 6o.nwe, 'lCll 3 = ~, CHBSOTL Jl'iC 

o apK .\0 COOTBCTCTBUfl c pa6oToii, T.-e. ,:\0 ae.m'IRBhl nmin = 3mfo 'Umiii 

Ha 0,!l,HR-AB<l ..11,HH c TOM, 'l.T06bl llOTOlt BHOBb cro }'BC.'IHl.IUTb, - 8 o6m;eH 

c.11:r1ae He DPCACTllB.Ule'l'CH BOSMOJKllhlM. 

IJyCTI>, .a;.rn npu11epa, cpCAlllIH CfT04HiUI pa6on OTJl,C.lCHDH ,!1.0porn 
sa llCIWTOpbli'i nepBOJJ; (HC).e.uo, ACRa,w) COCTae.rneT: 

'It = 435 narouoo upn UCllHC.'leHBOld TCOpCTOllCCKOlt o6opOTe 3o = 
= 518 cyrnK; 8 opaS,11;Hll 'lffbl0 AHII pa6om na;i.ae·r 8HllllUTCJlbHO HlliKC 

435 aaroeoa, ll HC1'C>TO pL1C ,11.pyrne 11,Hll DOAHlHH\CTCff AO "max= 540 ear. 
cpe11.11cti pa6ore U= 435 npu %()= 5,8 COOTBCTCTRYCT pa601111fi nap!i 
n = 4S5 X 5,8 = 2523 nar., B Te me ,'lnn, 1..:or;:J.a pa.60-ra nOBblu1aercfl iI.O 
540 Mt',1 ueo6J:0,1,IHI patfoqoi1 oapn nmax = 540 X 518 = 3 132 ear.j TlU\. 

Kat• 6wcrpoc BSMCBeHUC uap1m ea OTJ,e.!lbHhlC AUB B COOTBCTCTBIIH c NO.~e· 
6aunmrn pa60Tb1 eoo6m.c nCBOSMOlKHO, TO na nec1> oepnO;l, upe10.n,nTca 
ll,epmaTL napK B 3132 sar.1 a npn T<lliOll mtpne e npe CpeAeei1 sa 

nepuo.s, pa60Te n 435 aar. 4><t1•TB'ICC1iI1A. o6opoT cocra1mr: 3 = 3~:: = 7,2; 

C.'1.e.n,osaTc.nuo, s ,11.auuoH c.:ryqae A=~= 1,24. 

Ms Cli1murnoro BHAHO, 'ITO, cc.rn 6u BOSllOllWO 61>uo A06ur&c a n,J.ea.'lbHO 

pasuo11cp11oli pa60Tbl no µ,1mu, TO uomuo 6u.10 61>1 pa60TaTb uap.Koll, 
Ha 20-30% MCflblllllM, 'ICY B ;:t.CiiCTBDTe,lbllOCTHj noarol1y, 11ac1iO,lbKO 
sos11om110, Ji y.1i1en1;meun10 .lio.rn6aunli pa6or1>1 no or,J.e.1bHhllf aepnO,!l,alI 
e µ,mni: neo6:roµ,1n10 crpe11nnca npm.1 opraeusau,nu npaSAHDllBlU pa6oT 
1·exue1JCCROi1 pcry.rnpoeim pa:rn:cpoe norpys1;e 11 r. A· 

Hcpaeu0Mepuocr1; .n.nnmcenn, nollullo cBocro e.uiau1111 ua ncno,1b· 
80.IHUfllC ncpceoso•mwx cpeAC'I'B, BBHAY IICBOSMOlKUOCTH H3·3a liO.~e6aAnlt 

C0,1,CplKlt.Th 1'RK0Bhle n pan1epax1 coornercray1010,nx cpc.11.neil pa6orc, m,i · 
8blRl\C1' B IJSJlCCTHblI c.~yqaux, npu ueo610J1,HMOCTO ncpc6poc1rn DO,'l;BiOl~­

uoro cocrnaal ll COOTBCTCTBHD c HSllCHHIOlD,BMBCil pa.a1:1epa.~ o ABDlH.CHIU[ 

ua pas1mx yqacT1ax, raKJKe e uSJinmuni1 npo6er earOHOB n unpoeosoB; 
ec.rn nepc6pocna saro110B rpe6yercit B uauparu:ee1rn rpysoaoro TC'ICBHn, 
TO oua. uomeT 6bln. e1>1no.rneua nyrc11 y11ce1>1lleHn ll ornpao,1eumr nopom­
Hana no nopomue.uy re'lCHHIOj cc.m ocpe6pocna nnrouoe rpe6yeTc11 e na· 
npaRleuue nopomuero TC'leanu, TO earoubl are opnxo,11,nrcu oeperomnh 
B aopomee11 cocrosuen, naKoeaH onepaumr Tpe61·er ysc.rn'leRun naroir-

eoro nap1rn 11a ~ (-v1 + Ltg +~) u0l0 eAnenu, r.n.e 1i0- no.11e 'ICCTB()> 
21 k J, k 
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OiHMHeBllO nep er ORfltlM IH: csepx p <lUHO'IBC!leHeOro R o6c c1·opOHbl ABII • 

me11e 11 nopomeux saro110a, a 70 - ;t<t.U.ROCTb ex npo6era, a ocTa.it1> e1>1e 
o 6osua'lCHDll JUICIOT TO il\c Slla'ICHUC, 'HO " 8 rflop .1.1y,1c (5). 

Ilpn ;)TOll , nOlill u0 < ~'p~~"p , rJJ,C: Li'p U z•p - BCC rpysa, ue­

p CB031:1ll01'0 B cy-ri;n B rpysoBOM n ll o6paTHO.lil R<lnpan.'leR HflI, q - BCC rnpr,i 
saromt1-eenpon seo,J.nTc,11>aoro npo6cra 0,!1,URO\fHblX napoooaos Jt.l lf nepe· 

rou 1rn nopomuni-;a. oe Tpe6ycTc1r, 1>0r;ta am ·n0aocroracr ae.u1 •mR LI ~'v~i"p , 
TO Tpc6yeTc ir 1;patiHc nca1;i1ro;i.owi-i o;i, euo•rnhl ii npo6er napososoa a rpy­
JOBUll u a npa11.1C HIHI. 

r. KomJ_mr_y pa t~ ll H rpy30BhJX ll OTOKOB. 

Uo~ KOHl~urypau.ueH rpySO llblX 001'0~0 8 6y.J;eM B;lCCb lDJ01'b H BH,!1,y, 

c 0,!1,UOtt c1·op OHI.t, C001'll01110HIIC MCJK;i.y pmrnc paam rpySOBhlX llOTOKOH 

r pyaOBOl'O II o()paTHOrO Hfl.opae.1ee11ii, a c .!lpyroil: CTOJ)OllM-COO'f'llOUlCllHe 

MCiKllY OT,J,C.lbll l>!Mll CTp y1rn11 nOTOKa O.ll,ROrO 1iaupao.11e11n11 . 

Ec.rn ~1V TOn u rpyaa nepeno:unca e Harrpao.l cunn npsrnoll (OT A Ji 13), 
a -::, ~1, - 8 o6paTtlOll (OT B Ji A ), apu 'le)! 3'p > s ·p, 'ICll u 06yc,10-
l;l.l llll<le1'Cfl rpyaoeoe 11 uopomaee Hanpas.11e1wn 1, TO 0'1ee1uHO, 'ITO ope 

}l<lBHOllC!lHOM ,'l,ll lf iKC HIHJ oce TO no.rn •1eCTBO Bi\rOHOB u napo11osoo, KOTopoe 
npouuo n s A R B, :to.rnrno RepuyT&c11 o6paTno, npn tte.u, TaK KaK 

::.;•p < S'p, '1<\C1"b uarOHOR OT .TJ ,1,0 A npoi't!l,eT nopomnnMn, a 11aCTb 

naposo30B-0.1n uo•mmrn. Bc.m ~ 1 (ns),P n 1:' (11s),p - rpya1:em.itt npo6er 
ll/\ roHOB B r pysO ROll ll o6paTHOll HaupaB.leHURX, TO HOp 3.!a.l bHWi1 no poarnJJtt 

11poOc r naro1100 B 06paT11011 Han paueRnn cocn nnT: 

S' (ns),11 - S' (ns),p= ~ (ns)u op, a ne.rn'l1rn8: et= ~,<ns)Mp 
"-'(ns)1p 

11 pc,1cnlRUT 11o p~1a.11>11oc ornome1111c uopo;nucro npo6era narOROB K rpy· 
jf\ellOlly . 

0•1enn11.11 0 'ICll 6.rn1Ke n panescTBy rpyson~e now1m o(ioux 11anpa­
B.'leH11it :f;'p II "5:."p , Telr B"1rOj\HeC DCllO.~b3YIOTCH u epenoS04. 11"1C Cp CACTHa 

II Tel! 60.nman paOorn lil.OilWl· 6blTb Bi>JllO.lfleHa Te " m e 1'0.'tll'leCTBOM 

110.i;s11au1oro COCT<lBa. Ec.rn ~ 'p = :i: ~p, TO uopoamero npo6era uopma.11>tto 
Obin. 11 c ,!l.O.'lmtto 11 rJ. = 0 (no.rnoe ABycTopomrne .11,1rna:.eu1:1e); ec.m 1:''.P = 0, 
TO Ct= l (•rncTO Oil,l:fOCTOpOHHeC ABDIKCJJIIC) j 810 CCTh MQ&Clllda.ilb800 3Hll­

'IC RTIO a; upn paBH0310pHO.U no Allflll ,tl, BlliKCHBD npe111.iwcene 9TOrO SHa· 

qe111rn )'ti83fJBaCT ua .l.C<lieNTbl B pacnopilADTC.'lhBlrlX AeHCTBHSX . 

• 13 3aBHCll~IOCm OT po.Ila rp)"30B, !l.Cnyc;;;il()nurx 6o.1blUYIO 1"1H llC!lhluyro Hnrpy9KY 
(no secy) B narou, MOlKeT 0/\43.UbcR, <no nepell03Ka npu11.1:c rpy3oB noTJ)e6yet MCHbwero 
1111c.1a rpyl1Ce111,u: naro11011, 'IC~1 ncpeeo31;a o6paT11bl:C fl>Y30B, 11 nopollCH AK 6yner 110pMa.1b110 
11rr11 B npM.\IOM 1.111 rpy309 11~npae.1c 111111, nonoMy 1111or.11a paa.i114arot npoioe 1t oOpaTHoe 
11anp~B.lCHltC .l.lll rpyws, II rp}'l..:C llOC ll :t0po11rntt-!l..lll BllrOHOB. ,. 131 



l4 

Il.18fll:lllC ,ll,ByCTOpOH HOCTH ,],llllai.0HIUI ua se.'lll'lHHhl o6oponl 3 11 cpe~-
1:1ero cpo1:1ttoro npo6era s pa6o'!ero Ba.roua B1>1paarne1·c11 <J>opi1.y.1a~rn: 

( 5-a) u (7): 

3= A1 ( l + a)l + En s 
1 

JJ . 

A.' + (l + a )l 

UpunAB aua•teHirn napu1e1·poo A'= 0,0085; B = 319 n sa;i.anw11eb1 
A•lfl npnl1 c pa BC.'IIIllHHOli l = 400 liAt, lJOil\C.ll npoC.leAllTb HSlJCH0HU6 3 
H s opn U3i!CH0Hllll cc.: 

a= 0 ; 0,25; 0,50; 0,75; 

3 = 7,30; 8,15; 9,0 ; 9,85; 10,70 

S= 55; 61 ; 67; 71 ; 74 

Hs xapaKTcpa saoricnMOCTu 011,11,uo, 'I.TO c ytte.'m11e11IIe.u a noapa­
cTae·r 3 no sa.Kouy npmiott, a s fl.O a1:1<t<rn 11uit a = 0,5 6wc1·pee, uoc.tc 
:;( = 0,50 - 60.'ICC M0)..l6HH0. 

'l'aK KaK t{)Op1t1y.'l1J, swpaarnrou\ne pasllcp uo:rnoamofi cyro'lnoii 
pa6onr1 'lHC.'10:11 uorpymeu111>1x u npumnr . .ix rpymeHblX 11aro1:ws n»e101· 

o6w,nn BUA: u = 
1 
~ o:: (rn.K, npn sa.;i;auuoll pa6o<te:u uapi>e napoeoaoe llf: 

MSm1 
.., ·u = ( I + ct) 1, r ;r.c S - cpe;r.HnH cyT01mblii npo6cr pa6o'lcro naposoaa, 

a m' - cpc,11;11o tt coc1as noesii;a o rpyaoeoll ua11pao.1e1111u i upn sal,aHnOii: 

uponycKHOft euoco6uocTD N0 nap uOOOl.OB u = (~n~l\;) n T. J..), TO, )'MCRh~ 
m a H a, llOlltHO npn lfC06IOAilllOCTll orpamt'lllBl\Tb pa60Ty B 88BHCU· 
llOCTH OT 11a.m•111b1I cpe11.c11:1 II ope 9T0ll llbIDO.IHTITL 60.umy10 pa6ory, 
'ICll upn sua•JCHilll et., onpep;e.lBCllOll CCTCCTBCHHblll COOTHOUICHUCll rpy· 

SOBLIX llOTOKOH n o eaopaB.lQHDHMj A-1111 9TOro HCo6XOIJ.ltMO pacape~e.'lllTL 
aos1a1021tay10 no 11a.ite•m10 cpeJl,CTB pa601y no 11a 11 pas.1cumrn, cTpeuRCh 
11asHMHTl. pa601y .11;.ur o6oux uanpaa.rneeft no BOBllOJtmOC'l'll o;urnaliosoit. 
Ilpn 9TOll B03llOlKHbl IJ.HA. c.1y'laH. Ee.rn orpaan1Je1111rui pa601a 1t < 21i"0 , 

rAe u' 
0 

- no1pe6uaR pa6orn B IIOIJOlKHCll uanpan.1011ne1 ro, orpa1rn 'lee 

pa6ory B K&ttt/~OM uanpae.ieuuu ue.m•muoii -T < tt" 0, no.1y•11rn no.rnyIO 

ii;eycropo1111ocn ABHlKCHm£, 0: npn:ueT SRa'ICHllff o, a DMCCTQ c a. CT8HE:lT 

pae1:10 0 It HOpllR.'ll.HOC OTHOIUCHIJe ~ 1 eeoponseo_\llTC,ll.UOrO .m11eiinoro 
npo6cra. napOHoaoe, BblSbtBae.uoro nenapHOCTblO 11,BUiKCHllH, K OOC31l,HOlly 

npo6ery; npu &TOM ncno.u.soBaeuc cpe,!C.CTB OR&lKCTCH uauawro.11;11cHmeM. 
Ec.m ·ii > 2u" 

0
, TO npem.:i,e acero oupe,I.e.1Kell ueo6xo,I.1u.1r.1e cpeACTH& 

;t..1s: ii;eycTopoeuero ABBmeuue apu pa60Te tl 0 aaro.uoe H rpyao110.Y 
B Cl'O•U.RO JKQ B nopomuell uaopaa.1euun , apn D0.1HOl'i ABYCTOpOHHOCTII 
(o: = ~1 = 0), a ocra10m;eecs cpeACTea ucno.u.syell A.'UI .!1.0D0,1uure.ibuoil 
pa601'bl B rpy30BO.\I H&rtp&B:lCHOD 11pn SH&'ICHDR ::c = ]. 
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Ec.m BCe uoeJ.it,a uopoarnero eanpan.'lcmm c.1c.'1.ylOT s n O;lHblX 

DO secy COCTaoax Q, TO ~I .. 1er KO onpeJe.'lUTCfl H aanucnMOCTB OT (l 

. 3 _ 2};'NI ,-"t.NL. , .. ,,V _r, )~ns. 
llS eonOCTaR.leUilJ'I paRCHCTJl. I 1 - - "i:,~ ' ,:,., . .T, - \1)1p + q 2Q ' 

~n.~ "J.p, a;p 
"l:,NL = (p + fJ)Q, on•y.!lit ~ 1 = 'l'ip + /+ '.1.fJ = 11 +q · Ec.rn Jl..lDHa no-

C:J.'1,0U nopollrnero Haupan.1e11on or1>a 11n•ie11a 1rnec1·rt llOCTL IO pa3'LCSi\Bb1X 
l: 'ns "i:,'ns 

11 ytctf "'-> , 1·0 f1(> = ±~;;s : ~~ . 
m' "'o 

3;1,eci, "E'XL n ~NL - npo6cr aoeuon ff rpysoeo11 11anpas.1eanu 
H o6m,nit, Pip - cpe.'1,mut 11arpyaKa rpymenoro uaro11a, fJ. - 11ec Tapbl 
sarmia, :Ens - npo6er mtr o1:1011 o6u~nfi, :E111s n :E~ns- apo6er naroeon 

11 q lysosoM n o6paTHOll nanpa11.1ee us x, J> = 1
1~1: ex - cpe11;H1u1 uarpysna 

pa6o•rnro saroua. 
Il yCTL, eanp1rnep, no1·pe6nas pa6oTa n rpyaouo:u nanpa1ueeue 1.500 , 

n nopomue.u - 900, a ncoro 2.1_1.00 Bar. , npu a= 0,25; pa6o•rntt nap& 
n = 8.000 nar., o6opoT, ll 88BllCHMOCTD OT COCTaB.'l flfOU\DX ero S.'10M0HTOB, 
ap11 D,a.'ll.nocrn pen ca l = 160 K,11 11 xoscf><Im~oe11Te pa60T1.r 6. = 1,2, 

T
9
=2 'I., •c=6 •1., v,. = 1 5~2 1 L9 =150 101,Lc =300101u-r0 =2,5 cyT., 

COCTaB.1fl0T ~ = 1,2 [~ (~+ 1;0+ ~~0)< 1 + 0:) · 160+2,5 ]= 0,8(1 -\-a)+ 

+ 3 = 4 CyTOK. Ec.rn pacapeJX.e.rnTb B03l!OlKHJIO pa6oTy 1t1elK,!1.Y uanpa-
11.'leHUHMJJ npoaopu.noHn.uno n0Tpe6nocn1, TO nos.uo»rnafl pa6oTa co-

CTa.RnT: 
8~00 = 2000 Mr.I T.·e. "Ir. noTpe6uocT11, I!!J HIU 1250 B r py­

SOBOM n i50 11 ol'iparuou 11aupa 11.1cunHx. Pacnpell,c.nrn HY pa6oTy T&K: 
11 r pyaoeo.u 11 o6paTHOM Hnupan.wnn n 6yAe11 OT nprui.rnTh no 900 11ar. 
npu a = 01 aa 'ITO npn o6opoTe '3 = 0,8 + 3 = 3,8 cyT. aoTpe6yeTCfl 
2 X 900 X 3,8 = 6840 11ar., a OCT8.~bflhlllll 8000 - 6840 = 1 160 1:1aro-
11a.\rn 06c.1ymm1 JI.onom111Tc.1l.>lt y10 pa6oTy rpyaonor o nanpa 1J,ie11uS1 (upu 

o: = l ll COOTRCTCTllCHHO -& = 0,8 X 2 -j- 3 = 4,6 cp.) B pa3:.i:cpc 
1 ! :~0 · = 

= 252 nar ., a nccro 1800 + 252 = 20&2; Ta1m.u 06paao11 u OTOlt c.11 y1.1ae 
pa6om 11011teT 6IMT.h Bhlno,rnena Cio.1 b111a11 ua 52 11ar., 1.1en upn npooop ~ 

IUIOHa.'IhHOM ee orp1U1R'ICllDll. 

B03bMClf Jtpy roit np1rncp. IIycTb npn Toii me noTpe6ttoit pa601·e, •1TO 
n R npCAMAYm.en npm1cpc, m = 40 nar., l = 160 1w, BOSllOlKHbll'i cyTO'IHhlti 
pacxo:i; TOn.rn oa ./•)= 1800 "',116. M .'l.poB, pac:toA cro 1:1 a 100 noes;i.o-
1rn.rnMerpo11 H Ha 100 11apouo:.101rn.1ol1CTpos: e = 16 Ky6. N, e0= 10 11y6 . . 11 : 
u nam1c11Mocn1 ,yr e1: = 0,25, v,P = 12, q= i 1:)- uru 1h).111011ecuocTn no~ 
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nopO>K.HCro H&opas.'l.emrn oupe;t.e.mTCH ~ 1 = __ •_P'~"--
11 ,P + q + et:q 

0,25 x 12 0 14. 
12 + 7,5+0,25 X 7,5 1 

lO X 40 X ISO ' . - , . 
Torp;a B03~1omnan pa6oTa'U = l ,Z5 (lG + O,l 4 X l O) >-._ IGO 2010n,1r., 

,!l;Jlfl IJ.llJCTOpOHHei1 pa6oni: B 2 x 900 11ar . npn (X =~I= 0 U0Tpc6yer CH 

Apoe: 
2 x 9~~ ~ ~~~ X l fl 115 2 Ky6 . . 11; OCTa.11.1n.1e 1800- 11 52 = 

= 648 Ky6. ·" MOryT 06c.1yJtieTh npo O).HOCT0p011H6l£ ABDlRCIUHl (et = I: 

B saenCinlOCTH OT qero ~t = 2 ~ ~ ' - . = 0,44) ,!l,OUO.lDDTC.'fhHO p;l • 
I + ,:.i -i- ,,::i 

6oTy rpysonoro 11a11pae.1Cens n: 2 (I~o:~~.:~ ; ~~)8 1 60 394. nar.i a HCn 

nosMomnaii: pa6ota COCTa1u1T: 1800 + 393 = ::! HJ .J sar ., T. -e. ua 219-1-­
-2070 = 124 aar. 60.nrnc, '16M npn DJ)OllO]llUlOHMll>HOM orpattfi'l6HOH. 

lfro nacaeTCH cooTHOIIIeHua pas.m•rnhlX c1·pyi'l rpyaosoro nOTOK!l 
O,!J.HOrO uanpaMCBBfl, TO STO COOTHOmeHee oapeAC.Ul0T q11c.10 rpyurr !J 
eaaua11euoil copTepORRD cocnea copTepye:.rnro noes)l.a. 

llec.'lo rpyuu g 06blKHOBeouo oupe.,,e.rnCTCSI ao lf>opMy.rn, BblBCJJ.eueoii 
npo!Ji. A. H. 1J1 p o .'I. o Bbl K ua ocaoeaHee TCOpen nepOHTHOCTei'i. Ec.rn m­
ece 'IDC.lO earoHOB B COCTaee, a mJl 111.~·· ·· mi ,· · 1/1.1.;-llIIC.'IO sarOHOR 

Ham.n,oro us k uasKa.•1e11eil (npn <1ell ·m 1 + m~+·· .m;· ~- . . . + mk= m), 
n.rm •mc.1a1 nponopu,1101:1a.1btthlO •mc.1y earouoo 1>a1R,11,o ro na.sHa•ICHnH 
( K09cfxPUUHCHThl 11po 11opu,uouMbHOCTR) , TO •rnc.10 rpynn: 

111 1 2 ~ m} . , + 111/ . •. + m~k 

.Q=?n - (m- 1) (mi+ ";~··· + mi ··· ·· · m1;y · 

Han6o.urnee sua<1euee !J no.1rmeTCR upu pasuonpaeuocTH 11asHa-
11emdi (m1=tn:1 · ·· :-.mi··· =m,c,), e auMeHbwee ope (k- l )naeuaqeunn no 
O.!!;HOMY earoey K8.iRAOC u O:J;HO» H83Ha'1ett11u, paBHO.\I m - (k - I ) Rarouoe. 

Bpelrn copTI1pos1rn npn uapOR08llhl.I llaHcapax H pas,11,e.1emm coCTaH1L 
1-1~ HaD nblrO;~ uclim co <1nc.10 •iacTeit 1 coci-as.rneT: 

'l'copm=(t(g - 1)+~ + ,1 2aoing . . (8J1 

qe a n b-KO:l4Jcfiuu.11eHThl apeMcHn 11aeeepoaoro pei"ica. 
Ilpe a=4,07; /i :::: 0, 11 2 (no A.H. IJ.1po.110o y) A•lJl cocTasa m= 

=50 oar. npn us»eHemm fl OT 2 AO fJ = ni=50, apeMa coprnposR11 , 
HC'IUC.leH HOe no 4lOJlMpe (8), ll3.\16HH6TCJI OT 15 ll, .1\0 4 ..,, 03 .\I. 

T as1rn 06paso11, B.1Hf1Hll6 COOTUOUICU llH OT:J;C.lbBl>IX CTpyi1 rpysOBJ.\l: 
UOTOROB ea epe:uii: coptnpOHRIJ, a C.lC,11,0fl&TC.TbHO ua npocToii earOHOB 11 
pacxop, M8HCRp0Bhl l" cpe;i,cTB, MOilWT 6b.1Tb BCCbMa cyu~CCTl:ICll DO. 

' no ~ro.11y eonpocy c~1 . M. J.1. 13 n c 11 .1 i. e e: .3!ic11.~oaraui111 crn111uin•. 
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IIoaTOllY1 BCCbM& BalltHO y»CHbmaTb, naCRO;lbRO BOSMOlKHO, line.TO 

-rpyan, paenpeaeMrn no CTaHu.1rnl1 tt asua'l:e11en aorpymeuHJ,ie Baroet.:.1 
c M&CCOBbtMn 011;uopO.l.Rhlll ll rpysa1rn (yro.1 b, PJA8, .ue61me rpys1i1 11 T. n.) 
T8.K, •.no61;1 BO!o!epa llllrODOB, CT08lll,DC CJ}''l8i-ieo BMCCTe, a,a.pecoea.liJCb ua 

Ofl.HY u TY lKC crattu.mo, o6paays rorouyro rpynny. TaKa» cncTe11a1 K&K 
cnpaee;i;.mao on1eqaer upo<J>. B. A. Co Ro Bu q e ceoe11 xypce 11 0praue­
sauun nepeaos(nt", Moua 6bl c ycoe.IOM apel!eunti.CJ! e aacrosno,ee ape~s, 
&OrAa GO.'lblll llHCTBO iiaccoebfx rpysos upnna,!pemer He 11acm1>u1 .mna&r, 
a npasure.H,creentthllf opraensanmrn e yqpe~eum111. 

HaKoue11,1 C•le.ll.YCT oniernr& e,1mrnue ern,e o,i,Horo o6CTOHTe.ncrsa: 
aro eonpoc o coena.,:iamrn,n x n.rn oponIBOnO.!IOJKHblX 1·e11eneax pas.m tlRbll 

Tenoe uo;~BUlftHOro cocrasa., '!TO orpmttaerca na. npo6ere op.rrno•1H1>1X na­
pnaoao s. 

Ec.m tt 1"P n t 4
1

11..,- Ko.m11ecrao rpym.eohlx Rp.b1TbtX u n.iaTcfJOpM , 
npOXOJJ,HinHX e/liO;J.fieBHO H rpysOBOM ,11;.lR KpWThlX 11anp!lB.rn11nn, tt' i:p n 
1t11.1-TOiKe B o6paruoM 11anpaa.rnttn11: tt0i:p=1t' 11p-u"kp 11 1t

01u=u',..., ­
- un n.1. (11po •ICY ·1t0,..., M01Re1· 6h1Th norpuuaT6.'Ih11ofi ae.m 11 neoti)-KO.lH'IC!CTRO 
nopom1mx KphlTbll u mrariflopll, npOIO,Cl;lllll,UX s 06paruo~1 rpysonoity tta­
upa11J1eHnn ;i;•rn paanosccna napRcis, TO o6lll,ni-i nee (ipyTTo, npoxo.111lll,nif 
11 rpysoao~ uanpau.1euuu cocTaeer: 

(1i' .. p+ u'nA) (pip+ q), 
a B o6parnoM: 

(1, '..,.p+ u•11.1) (Pip + q) + (u0i;p+ tt
0,...) q. 

PasHOCTb !)Til l ae.m•rnn, paa HaH: 

[(u' "P- u• .i;p) -+· ( 1'
1
1u- u~ •u)jJJ1p 

ol'iyMos.rnsaer uouapttocr1> ;J;Bnm.emrn n 0.1.DRO"IHhl li npo6er naposoaos; 
K enJ,y r oro, ll.TO 1'

111p > ·1t'1:p n 11.'i:p- u",..p > O, paseocn. om no.1y11nr 
M6Hbmee s11aqe11ue r or,'la., ROr;l.a ur,u_ u' n ... < 0, r.-e. KOrA& rpysoeoe 
uanpaMeune 1uarcI1op.Y npOTUROno.1ont 1:10 rpyaoso11y nanpas.'le1m10 Kpbl.TblX. 

JJ.. Coon1orueunc MC)KJ\Y Tpa113DTOl'+I, nR030~( II Bl>IB030M. 

Ilo oTuomenmo R onpc.1e.'!e1111oii .rr,opore nepe1101um pa8,'l,e.rn10Tcn Ha 
MCCTBOe u npn11oe coo6u.1.emm, npn •tell nepeROaKn npmrnro coo61uemrn 
R csoro 0•1epc,l,1> µ;e.rnTCH: ua nnoa, 1rnrp;a rpys c.rnAyeT c qym.on 1to11orn 
11a:.rna•1e1rn Nc Ha .1,tu111y10 .wpor y; BblBOS, KOr;i;a rpya na npe.1c.-1os .1t,a 1111oif 
AOporu c.10).yeT na311a•1e1111el1 sa ee npe,'l,e.11..i na ll.ym.y10 ;i;opory, H i·paH­
am~, JiOl'A& rp)'B, C.l ClY!l c OlHOi1 Ha .n;pyryw 'IYiRYlO .a,opory, npOXO.l,liT 
11 0 uyn1 c11oero c.1e;J.osiu11rn .latt11y10 Aopory. 

Tim K!lK ncpcaoan u )1ccrnoro coo6m,eR nn csnsam.i c norpysKOft 11 
111,1rpya1wii B npe,1e.1ax ,l,IWB Oil ;1o porn, a BBOJ ll BblB03-C OAHO.rl. 113 
;n nx one ptu~u i1, a oucpaunu arn Tpe6poT npocros sarotton n llbl3b1Ra101· 
11eo6:t0,1.rllIOCTb H3BCCTllWX iieponpnnrnit no llOCT8BOBRC OT,1.C.lhllblX saro-
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ROB c paae1u CTAHUDtt, a UHOrAa B c TJ11BKOB ea ucperoHa.i:, B ooea.-a­
(Bb1B03 n HeCTHOO coo6w,eune), MelKJty TOH RAK Tp8H8UTBble rpysu Tpe-

6y10T Meebmero epexene na npee.u: e ca,a•1y earoeoe c &TBllB rpysum 
e a norpaenl!Hbl:I c COCCAHHllD p,opora•m CTlt.RU,IUIX I D npu TOM 1.18CTO 

nocTynaK)T ea .a;opory u;e.'lblllB noeuauo, yme clf>opuepoBaHHhIMB, TO npe-
06.'l&.].anne Tp3H8RTRIU rpysoe COS)l.&eT 6o.leC 6.'l&roop1rnTHLJC • . yC.'IOBUJI 

,!l.'IH 9KCD.'I08T31\DD AQporn, 1:10.Y npeo6.'13,<J,8HIJO M0CT8bll nepee030R. 

B.1HJl'Hll0 COOTUOllICRBR MCJKAY &reSJe BHti;8HR nepeeosoK HI\ o6opOT' 
earonoe oupeAe.rncTCfl 1ueuo11 -r0, BIOJl.Rlll,Dll e lf>op111. (5). 

Ec.rn '1'np. Ucil , 1'·H, u , - KO.'IB'.feCTBO B&rOHOB, eJKe;i;neBRO npea1:n1a­
e)1J1U, C.!f.&88.eiu.u, uarpymae•u.u n Bblrpymaeubl:r, T,.p, ":cg, T", 't', - cpe,\-
1:1nA opocron ea1-oua npe RaJKAon n3 aTex oaepau.nn (uoamo B cpeAHC» 
npeH&Tb T11p=•ca =0,5 cyT.; TH= T1 = I,5 cp.), 

TO: 
..,.. _ ''"Jl 't,./l+ Uca-=ca + 11H -::H + u, ' IJ 
•o- ~' 

u = l'np + f'H - C)'TOllRRR pa6oTa .l!,Oporn. 

B.rnsRne J118CTRblI nepeaoao& na Ko.u1ep•1ecKy10 CKOpOCTb oupe,!l;e­
.rneTCll OTnoweeee.\I qec.~a c6opeb1X 1 c MCHbwen ROirnepqecRoft csopocTblO, 
K 'JDC-! Y TpammT.Hbl.I noe3~0B. 

••• 

06m,as: xo .. uiep11ecsaa csopocn.: 

Vc~Nc6 + VmpNmp 
Vk = 

Vc6 H Vmz1-KO.MllCp1JeCK8K CKOpOCTb c6opu1.:11 H TpaRSUTHbL'( no­
esa,oe, 

Yc6 e Nmp- 'JBc.J:O rex H AP)'rex D088AOB, 

y - OJ'DOillCHR0 'JBC.18 c6opHL1X K 'IDC.1y TpaH3BTHblX 0068,!l;OB. 

E. Po]( nepeno3nMoro rpyaa. 

Po;i, aepesoamJOro rpyaa ORasueaeT cyrn,ecrseHflOC B.rnsuuc na nc­
noni.soeaHne no,:r;M~rnott CB.!Jbl Ba romt. HeKor op1>1e rpyau (.!lerKoBecnLTe), 
88DO;lHfUI BCIO BMCCTllllOCTb !lil.rOHa, He ~e.:laIOT cro ace lft6 Il(l.!IHOrpys 111>1" U 

(uanp., CC l:IO, l.'IOUOK, 111:e.10'JHbl6 rpya1.1); Apyrue r pysbl (ri:iate.tOKCCHhlCJ, 

sano.~Hflli .'fll l.llb qacTb Bll'CCTlUIOCTH Barona, J(&IOT npe,!J;C.lbHJIO DO 11ecy 
ero sarpysxy. 

TaK K&K Cf)CAHflH 11ar11ysKa onpeAe.rneTCfl Ae.1enoe1i1 TOHHO-Kll.'JOlleT­
poR Ha rpymem..ie aaro110-xo.10MeTpLT, TO cc.rn .irnrxoRecnwe rpyabl aaa-
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'IBTe.'lbHbl uo KO.rn<1ecrsy llJtH .il,::l.lbHOCTB ceoero apo6era, TO, aesae11ce•o 
OT BO.rn orapaBRTC.'Ul 11.'llJ areHTOR AOporn, ORR OOHEnRnIOT cpeAHIOlO na­

rpysKy, a eao6opor. 
llycT1>1 HanpnMep, AOpora oepepa6arbleaer eme,n:ueeuo 400 ear. llPOR 

c cpe.11.eett narpysKoii 16 m. u npo6erou l 00 "M u 100 ear. u·om;a 
c narp yaKolt l O 111-. n opo6ero.\I J .000 1u1; B 9TOll c.1yqac: 

Jhp =4oo ~~i~;~~: ~~~~ ~~0~ t .ooo 11 ,7 m. 

Ec.rn, npo TOH me COOTBOIDCHBH rpysoe 0 0 KO.lBl.ICCTBy, AUbtlOCTb­

opo6era u:onKa. COCT3B.l1HCT 100, a .ll.POB-1 .000 "M, TO 

V,p= 400~~~~~~~~: !~~ !~X I OO 1518 ni. 

Ec.rn, 11a1toeo u~ npu TO~! me npoOOre, tno u e nepeoM c.1yl.fae, ,1poe 
rpysBTCH 1 001 a x.rnlrna-400 ear., ro: 

100X 1GX 100 +400X lO X lOOO 
IOO X IOU+ 400X 1000 

10,0 nt, 

TaK KaR 11pn nepeso3KO MO•lO'jffblX rpysos rpy,lleee /l,OCTBfHYTh no.1-
eoro ncno.uaoaanm1 DOA'beMeoi1 cn.n.:i MrOHOB, <10111 ape oepesosKc oo­
saroeHNX rpyaoa, a npa oorpysRe BeCKO.'l.b1mx Taim x oTopasoK 1:1 0,1.Hlt 

B3rOH, HC06I0.!1.TI MO co6.n OJJ,CHDC BSBeCTHOrO u OpJUKa, 'IT06bl o6ccne'lUTb 
nx cpo•moc n coxpanuoe C.'10Jl.Ol!l\1me1 TO coua10TCa npu nepeB03KO 
MC•l O'fHhlX rpyaon MeHee 6.1aronpnnrm,;ic yc.rnsua VKCrI.'IO&Ta~nn , 'ICM npu 
uepCB03IiC rpySOB ll OHaronHLIX, 

TaK mm Maccosrue uona ronm~e ( npo11oso.11bCTe11e, TOn.rn:so, py,rs,1>1 , 
.lCC u 1'. l{.) rpysw IU,yT o6b1KH08CEIHO DB .!J;06J>1DaI01.D,IJ:X pal101101:1 K 110· 
r1>e6JC.Hro111,1ur n y HKT3M (Kpy0Hm1 ropo21,iu1 )1 <fla6pn•rno-aasoJ.cKu111 ~eHrpaM 
II l:lblBOSUblU 11 oprav, MC.'101.IHble JRC q iysbl- npO,llYKTLt <fla6pB'lJfO·SllBO,'l­
CKOfi npOAlblllUCHllOCTIJ n OM tlOJlT-R o6parnoM 11a11pas,1eHHO OT ropoAOB, 
cf>a6pn"IH0· 3aBO~cKnx l leII1'JlOB o rpatt11u, r .-e. HOpMa.1bHO - B unnpae.'leu11u1 

o6paTHOM rpyaoeo~ry, TO aro 06cronrn!J. bCTBO nn.1nercn neChMa 6.rnronpm!T· 
HUM, DOTOllY 11TO ueno.rnorpySROCTb BaroROH c ~!C.1011BbUd'fl rpy31\l!B BMC0T, 

rAaBHl.JM o6pasou, 11ecTO s uaupae.rnHaR 11opomaero re1.1c unn earouo1:1. 

Bee muo)t;eunoc np1rno.\nT K MK.~10•1c11em1 1.ITO ,cTaH,ll,8:fl1'Uhle :rna-
1.1e1mJ1 K&•1ccrnc u11hlx nsMepnre.'lc tt yro.rnsau.un nO.J.BmK11oro cocTana, 
KaK-TO: npocTOCB, o6op or OB, C(l0.l,HC- cyr o 'fHLIX npo6eroe D T. ;t., SI B.1H IOTCH 

cf>yeKJ:i;esmi uc rO.'lhl\O rexttn1.1ecKnx yc,101mtt, cpa11uoren uo uocrosuehlx 
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AH Aa&eoii ,!l;Oporn e.m Y'18CTM, HO D Henpep1>1BHO lfeBHIOllJ,8.ICH 80 

Bpe»eHn JC!IOBDli SKOBO.lilDl.leCKOro xapaRTepa, Blilp8m:ae11b1X pa3110poai , 
xapaRTepo1i1 u Kou4'urypau.neR rpysoBbll noTOROB, ope lfeM K8K npu 
yCT8HOB.rnHnB 8TDI CT8HJ1,8pTOB, TaK n npn C)' lH:AeHB fl l 0 BlilDO.lHeHHOii 
sa .uexoTOpblii n epuo,11; pa6oTbJ AOpora n,u1 y•1acwa s.rnuune xapasTe~ 

pncrns rpysosoro nOTOKa AQ.1meo 6blTb no BOJMOiRAocrn: 110.rno yqTeeo. 

J.!8 



H u>K. II. }I. r op;.\C<HK O 

PYKOBO,lJ,VITEnbCTBO 

rPY30BblMVI nEPEB03KAMVI 

V1 HO 5nV1mAi:1WV1E 3A,ll.A4V1 



PyxosoanTeJILCTBO r pyaoBhIMH nepenoa­
KaMH u ero OJIHlKaiinrne aaaaqH, 

Ha AHRX, pas6epaa BO BpeMR npaKTll'10CKBX BaHHTDii MeTO,'l,bI pac· 
'leTa pa6oqero aaroHeoro nap1ta, ~me npmu.'loci. ewc.1ywaTb aus.11eeue 
OABOro U8 C1'Yfl,0BTOB, 'ITO Ha np&KTBKe :UO.l HDK&lme <Jiop11y!bI ll,.'111 pac-

11era Baronuoro aapita ee npmrnmnotc9', a npocro cyll.lrnpyrorcs A8HHhle 
na csep;eHntt o saroeuoM uapKe, coo6m.aeuhle OTAe,u,e1:.1lfn cra11u;mum. 

::ho aasB!teeue 0"10Hb xapaKrepeo A-'lH roro oreoweum1, Koropoe 
ll.O cox nop scrpeqa1or asca:1oarau;noee1:i1~ sonpocu. 

BosbM0H .a;.ur npeuepa onpeAe.1eu11e MOueera coopo1·mueHn11 pe11bca. 
E.J.B8 .'111 ean.11;erc11 CAJWaT0.'lb BTY3'a, KOTOpbdt 38.flBD.!l 6111, 'ITO ;)TO 

sa1unne 6ecao.1cseoe, r1u~ K&K Ha npanrnKe HR crapwen pa6o•rni:i, HD 
AOpomeul1 Macrep, pyKoeo.11.sm.ne yirn:a;i:Koli pe.'lbC, nu .a,11.>Ke .u aqa.1bBB.l\ 
y11:&CTK& ll)'TB, MOH8BT conpOTDB.'leHDH peJ.bC& He p&CliDTblB&IOT, a npocTO 

yK!f&Jl,blBAtOT pe11bCbl npuearoro .ua y11acrae l'lm&. 
MeJKAy Te.u, B op1rneJ1,ee1:10» cpaseeeoe llOlKHO opoc.'lel'BTb no.1eyKl 

·a11a.10r.a10. Ka1t pac11eT pc.'lbca, ta& :e pac11eT saroeeoro napKa eay11.uo 
o·iocuos&Hbl e Bhlnomu11()TCl'l ynpas.'leumnrn ..11;opor a opraoa1rn I(ea­
Tp&..11.bBOrO Ynp&B11eeun me.1.·;i,op. tpaecnopra. IlpeHeue.u11e ean6tuee 
T.RlRe.'IOBCCHblX pe.1bC B nSBCCTBblX c.-1yf.l&HX BD.rnCTCH ueaKOHOlilD'IHblM, 

TO'IHO T&K.ate ueaitOBOMD'4.HO n.ueTb 00,11,BBJKBOli COCT&B II KO.'lBllCCTBe, npe· 
Bbllll&lOW.e.u !f>aKTe11ecKy10 notpe6.uoCTb. Pe!ft.C eeAOCT&TO'IBOit uom.uocn1 
11omcr nos11e'4.h nponcmecnme u, R&& C.'tc,ll,crsoe, niarepoa.uur..dt ym,ep6 
n aa.Hemate.'lbCTBO s ABom.emrn. He;i,ocratoK s uoanumeoM cocraue ranate 
npHHOCHT ,!J;Opore ym,ep6 H MOateT BblSBatb sauemare.1LCTBO B BblllOJ.HCHBB 

nepeaosoK. 
CJia6oe yacfleuee ue&oropblun npyra.:u seaqeuua SKCD.'IO&rau,uu 

no6y.u;o,10 1i1:eea ocsetBTI> s eacroflm,eli craTLe cospeMeeHoe no.11omeeee 
SKCn.11oarau;eoeablX npo6.:ie» H &Bo.1110u;e10, ua6..tKlA&eHyl() B 9KCn.11oara· 

D;BOHBblI MeTO.D;&l'.. 

3& Bp0l!H cy~ecTBOB88Ba: name.ii iKe.'ICSH0,!1,0pOatBOli C6Tll l!OlKBO 
6w.'IO H&6JIJOA8Tb secua 3H&lJBT0.'ll>Bble ll8M0BCBBSI B ll0TO)\&X H npueux 
9KCnJ10&1a~ee. B arax esMeueuesix no6ya>,ll,&IOUJ.BM o6erosiTCJibCTBOK o6.Y'IBO 

B8!18'18Cb OT.l,eJlbHLle a&TpyJl,ueee.s, B03flDK8KWBe Ha JJ.Oporax H uapy­
waumee n.'l&Ho1i1epeoc1b 1sbloo.1HeHBH nepeeosoK. 
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O;i,Hospe11eu1:10 c arnlf, oco6eRHO aa uoc.:re,ry;Hne aecsTueTeff, eama 
TexueqecKaa .:i:HTepuypa 06oraTH.1aci. pn,11,ox pa6oT no aonpocau &Kcn.:i:o­
aTaueu. B anx pa60TU upoae,11,eH aua.'IUS pacqeTa llOJJJ;HOCTII OTA0.'lb­
Hb1I S.10lf0HTOH Jlt0.IC3H0AOPOiti.BblX o6opyp;o eaHett e BCDO.'!bSOB&HOfl nepe­
BOSO<IHl.U: cpo~CTB, a T8KiRO yCTa110a.:i:eea SRBBCBlfOCTh MelK,l,y BblDOJl· 
BHe»Lnm nepeHOOK8MB, c OABOtt cropoeu, n llOJJJ;llOCTbI() o6opyAOB41:1811 
e e&.'IB'!BCY nepeBOSOQBblX cpeP,CTB c itpyroll CTOpDBbl . .n;e.'lbfO B&CTOHJ:~elt 
38.lolCTSll sno1ll0TCfl upoC.lCABTb, HRCKO;lb&O npoesoe.n,eHBhlll TeOpCrn'10CKJJii 
aaa.rns yssai.rnaeTCH c np&KTBKOil nawero me.'leBROJJ,opo11rnoro o6axOA8. 

H,\eH aaencn111ocTn ~iea<.Ay pasMepou uepesoaoK, nponycKnon cuo­
co6nocTbK> e B&.'rnqne11 nepeeosoqeblx cpe)CTB 6bl.1a AOBO.UBO onpcAe-· 
.leBHO YKUS&Hll. Clll,0 B Tpy.11.ax KOMBCCHH EapaH08«·, ua11aemen B 1876 r. 
pa6oTy no 06CJ10AOBRHllIO COCTO~IHBfl namen me.'lCSHOAOPO}l{HOft CCTB. 

HecuoTpH 11a sro, emc nTe11eene se&QBTCJl'LHOro nepnOA& npe111eua 
pa60T8 ttamen CCTH upOTCKa.1a 6cs n.1a1:10MOpHOrO py1\0BOACTll8., 3aMema­
TCJlbCTB& B ,ll;BlllROHBB BOSHIU\a.11I nepnO,ll;HllCCKll, a uoph! K ycrpauenmo 
aru:: . sa~iema1-e.ncr11 eoc11.m c.,y1:1al:!11blii xapainep. 

qCll me 6hl'Jl'O BblSB&HO DO)I,06HOC 110.'IOIBOHIIC? 
Ilpea•AC ncoro npnXOAllTCH DM0Tb B BHAy, llTO ca~l'Oe ll0Hll1'H6 0 

nponyCKHOJ1 n apoaosuott cnoco6eocrn 6bl.10 naepnwe noMem;eno n Tpy­
-'ax KOMBCCue Eapanosa.. Ern.e n AeHnTDAeCHTblI rOAax He 6hv10 nBCACBO 
o6w.ox llCTO;l.OB pacqCTa npouyc&eolt crroco6HoCTu no AOporaM. PacqeTbl 
npouycKHOJ1 cuoco6eocrn neperoeOB upomrnop;e.11ecb .lI,Opora11u p&MB\fBblllB 
caoco6a11n1 qro me xacaercu AO pac11eroB npouycKHOH caoco6uoc1·e ya.1oa 
ii CTaHU,Uti, TO S.lI,eCb eme rpy,'\H CC npoC.'ICJl,llTb KaKyfO-.m6o CUCTClol Y 
B lol6TOAaX p8C<1 e1·a. 

To me ca1100 C.'IC,l.)'CT cRasaTb o 06 onpe,1.e.1e1ten ucno.,bSOBRmrn 
aepeso3oqe111x cpeACTB. YCTaeoB.loeeoro, onpeJ1;e.1e1J11oro cnoco6a pact1eTa 
norpe6HOCT8 DO,IJ,BUil~HOrO COCTRB& ue 6111.10. Kor)I,a B 1888 ro,11.y, B CBHSll 
c BOSHUKIDIUSB ua AOporax ceTn sarpy,11,neenn:llu, 6!l.'I C03Rae C'hCB,JJ; ynpa­
H.rn1om;nx m.e.'ICBHLlllB AOPOl'a1im, TO OR cuor .'tnWb JJ.&Tb ory.H.BblC un<liIH>i 
ue.a,ocraqu n na6blTK& aaroeos 11 yK.lOIIe.:i:ca OT paccuorpemrn BOnpocon 
06 BCnO.lhSOllRHHB 110/l,Blliti.HOrO cocraHa.. 

Ca111a11 cncTeua ynpaa.rnmrn ABB11:eF1neM H& ,ll;Oporax 1:1cK.,ro11a.rn 
llOSllOl'IUfOCTh CB00BpCl!CRnoro II rrpasn.11>HOrO pyKOBOACTB&. Hmt&KltX 
pacnop11.lI,nT0.1Lm>1x oprauon, c1rnswBaromnx ynpam1enue n.oporu co crau­
umum, ue n11e.10Cb. Ilpn neCbMa c.'la6o o6opyAOaturnon u ttua;1;.eu11on 
CBllSIJ, K&KOC-.rn6o PYKOBO,!l.CTBO JlUB;KOHB6.\E uo llCeit ll,Opore BS OAllOl'O 
uenrpa. 61>1.'IO coaeprnerrno een03llOiKHO. 

'faKme npeIOABl'CH lUlCTb ll BD,JS , 'ITO CUMO . Ile;'l.OAICTBO Ilyl"Cfi 
Coo6lll,CH1JR ne BMe.'IO B csoeK u.eu'rp&.lbDOll opraue T&Koro anna1u1Ta, 
KOTOpi.dt BblDO.lBR.l 6bl CBCT0MRTB1.ICCKlli1 y11eT n ua6.11roJ1;e Hne 8& pa6oron 
,!l,Of)Or. 

HaKOHe~, 1ni:e.11oc1> e1n.e OAHO aeei,;va cyu:i;ecTBenRoe o6cTOKTe.n.c1·so: 
nepeBOSKB BhlDO.ll:IH.lBCb 6es sapaHee COCT&B.'ICHHOfO n.laH/\ ll K Rbl HC-
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eeH010 pasYepa ncpettosos o6hltJHo npocTyna.rn .mmb KOr11;a yiKe o6Ha­
py;t1.m1a..10Cb aarpy.1teeeos c HI Bbmo.1ReRee11. 

)(Ml ycrp8HCllDH YK8S8HBhll'. Bblllle HCROpMUbHOCTeD 6bUO CJtC.'1880 
oqeeb 11ooro. PactieT nponyclieoD cnoco6eoCTn .rnHnii a yuou nay-qRo 
06oceoea11 e see;i,ee R mecTKee pa1um. Ka& ynpau.~eHeJJ !1,0por, TAK 
II ~eeTp8.1 bB.blC opr&Hbl BCAOl!CTBa 06.rn.1taIOT TOqRblllH AAHBblMH 0 npo­
nyCKROl1 cnoco611ocTe OT.l;ColbRIJI rmcTKOB II lDBDit, .Ka& BllCIOm;eiicR na­
.muo, raK u 11orym;en. 6L1TL ii;ocruruyTOit npu or&p1nne ecex paal>eSiJ;OB 
II 6.llOK-DOCTOB. !Io OT,!\C.'lbRblll j3.10Bblll. nyHKT8M, B CBRSB c DX nponycx­
HOll cnoco6ttocT&IO, ycraeoueRhl eop.uLl 06.ueoa MCJRAY ,!lOporaim. .D;.11e 
cr:mueA eae6o.tee Rpynttott KOl!Mep•iec&oit pa60Thl Bbrne.10ea ox norpys­
H&R B BhlrpySR8H CIIOC06ROC1'b. Ta1rnM o6pasou, Dll0CTC$1: BOSMOiKBOCTb 
ycra1:1oeer& ;i;m1 .no6oro uapwpyTa upe.:i:e.~ BblIIO.'IHBMOro aap.,aens na 
nepCROSKH. 

Uponsee,!\eeHt.1c ucCJ1eA0BaHm1 11 aea.rns rpa<'lmtm ,11;es,neHnR noe3,!l;oe 
e1,urno.rn ern.e o;i,uo eecbltla cym;ecreeaeoe 06croRTC-~1>crno1 a m1ee110 
llSMCBCHllC KO~rnepllCCKOl:t CKOpOCTD ,!l,BHiKCHHil noea!l,OB ll aanuc1UIOCTD 01' 
pacnO.lOiKCHIHI DOCTOB B pa81,eS;'l;OB, OT poAa rpacfnrna, 01' ero uaCbllll,eH­
HOCl'R n or ea.101rnn noes;i;oe cpO'IEIOro o6pam;eHua. 'l'aKtrn o6paaoM 6bl.llll 
ycrattoe.1ena aunceMOCT& KOlluep<1eCKOii cxopocTH, o.a:noro ns Han6Mee 
eym,eCTBeHHblX )'C.lOBBi:i ncnO.lbSOBl\Hllll DOABDiKHOro COCTaeal OT nponycK­
uott cnoco6noCTn II OT llCTOAOB ee llCOO.lbSOB8.BOfl'. 

BonpOChl ncno.1b80eaenH nepeaoao1rnL11 cpe;i;CTB TaKJf\e no.a:oepra.rncb 
ttay t1HO.\I Y aaa.rnsy u ececr opoune»y oceem.ee1110. YcTaHoe.1eH t.1 ::MeMCBThl', 
xapaKtepusyJOu~ue )'C.rne1rn pa6orbl n ncno.1&aoeauo11. ,11;.rn Bar oea nOA06-
HbllHI &J.Cl!e11ra11n HBllflIOTCH: cpCA !UUI sarpysKa earo11a, ,13-~&HOCTh pettca , 
OTHOmcene nopo&Hero npo6era R rp y;s.eeo:\fy, o6opOT ear oea, cpe;i;1mi:t 
npo6er pa6o•10r o earoea. u npoeTon earotta ea OTAC-l&HhlX cneueu. 
8.1eMe&Tl\11u, 1apa&repnsy10m;mrn 11eno.1Lsoeatt11e napoeosa, n:o.11u0Tcs: cpeA­
HIJ it cocraR noesAa, cpe;i,unii npo6er pa6o•rero napoaosa, OTHOrueHnc 
ecnoMor are.:i&eoro npo6era napoeoaos K pa6ot1e.\ly 11po6ery1 01·Howceee 
npo6cra napoeoaoe R OllBHO'lHClM C.'ICAonaunn 11 e ADOllnott wro K npo6er y 
BO r.'18.DC D00SA&, o6opOT rrapo11oaa ua .'lC UOBCKOM y1.1acrxe H npOCTOH 
B o6opOTllLI% ACDO. 

Crarncrm1ee1rnii yqer pa60TbI nO,'l.BlliKHOro coeraaa !l,a01' 11et1epu1>1-
B810IU.nti Ma1'Cpmu Jl..1 fI aHa.rnaa, a 5TOT 1JOCJ1e;i;1rn i1 .n,ae1' B03MO>KHOC'l'b 
o6aapyamrb HCJl,OCTllTlUI JI OT;J,C.'lhHblX orpac.rnx 9KCll.'l08T8l(IHf, a TRKiKC 
yctaeoeon. paaMep norpe6aoern no.n,snmeoro coerasa no 01nnµ;aeHor.iy 
rpysoooMy norosy 11.m pern11Ti. o6paTHYIO aa.l.My, T.-e. onpeJJ,e.rnT& rpy­
soeoll noroK, KOtopwn l!OJKeT 6hlr& uepepa6orae npu HUB'lnH onpe;i;e­
.1ceHoro napKa earoeoe n napososoe. 

Cym.ecrnoeaane aaaucnuocTn llCJRAy .11oru,uocnto Te1nn<1ecKn1 o6o­
pyAoeaanl1 , aa.rn<1ne;u nepesosoqebJX cpeACTB 11 pasMepo;u nepe11oaoK, 
eCTeCTBCUHO llOCTl\BU.10 aa Otiepe]!,b eonpoc 0 CBOCBpeMCHBOti Bhlp86oTKe 
o.11aea aepeeosoK. flo;i;o6ewe · m aHI>I 11om,rn cetl qac a o6nxo~ Harnen 
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me.1ese0Aopomeolt pa60Tb1. PasM.ep oarnAaein..i:x ea c.le;ty1ow.nn .uecau. 
acpeeoSOK Bblacunerca ua Mecra:i DyTeM co ee~aeeli c K.rneurypo.11, co­
r.u1coaauewe ceeAeuna upeACTaemnorcs a ynpa1ueuee ,11,oporn, KOropoe 
COCT&BJIR61' D.'18.H pa6oTLI1 "l8CTblO oaepa.sCb 1::1 & CT8.TIJCTllllCCKD0 ,il,8HHLie 
o pa6ore aa upe.11,hlAYW.De .u.ecau.a , a >.i:acrblO euocs ueo6xo.:i,nMhle o6oc· 
u ooauuhle naMeeeuoa. Bwpa60TaHHhlA 11.11ae pa6oThl pacc11arpueaerca 
n yTBeplBAaeTCH R pattoe1u.1x KO»nrerax. Ilo yTBepm.a,eeee n ,11aea, ynpa­
u eeee .w poru openoAaer ero s n coo.rneue101 sAJJ.anae eopM 1>1 npne»a 
u c;i;atm no BRCWHUlll 06MeHHbl.M nyesTaM, uop.111&1 norpySKU 110 OTAB.U ­
HbDJ yqaCTK&H e A&nuue, uop1mpy10w.ue pa6ory DOABnmeoro cocraea , 
l\llK B OTHOWBHlfH paa.uepa ,!l.BUlKBBDB, '18R ll B 0TBOU10BHB K&lleCTBa 
pa60Tbl. 

Ycn1101:1.leeee n.~atta pa6on i1 JI.Opor cern 11peJJ;ycuarp11 oaer cor.~aco-
11au eocrb 1:1 pa6ore OTil,BJ1 1>HblX .lf.Opor, a TaKlKC MOJKAy pa6orott .lf.Opor 
11 1'pe6osaemnrn K.lIIBHTypw. ,ll;.ur AOCTlllK0HtUl [)TOil COr.18.COB&BHOCTH, 
ueo6xOAIUIO BMBTb OC06hle PYKOBOJ1.RllJ,DC opr&HLJ. 06pasoeau00 oco6oii 
KOMIICCUU 88 DJ)CACTaBB'l'B•lelt K.m0HTYJll>l a 88.U HTBIJCCOB&liHbU: 8CJ1.0MCTB 
A·rn n.~aHOMBpHoro pacape;i.e.'ICRHH 110,11.BlllKHOrO COC1'8.Ba BDCJlllhlC DMe.10 
MCCTO B 1874 ro,a.y. B aTOll ROllBCCDB 6w.rn npBACTaB.'61Jhl yr.,eapo· 
11111w.1euunau ror a, co6paewu0ca ua oco6o• C'bes;i.e B X apbKOBe. Bno· 
C.l eACTBOB 8,1;0Cb me nponCXOJl.U.'10. C'J.08;1.bl ropuonpOMJ.l.W•lCHHllltOB ll yma 
fl ·1·0 epeuR o.11aohl nepeB030li. pacc11npnea.Anc1> B ro.11,ouo.u uacwra.60. 
3 1·n C'b03,!J,f>I HBU.18Cb S!lll&TK3MB nopaftOHRbU: KOMUT6TOB, yqpe>KA0HffblX 
11 1906 NAY B cym,0CTBYIOW.DI D B uacro.am,0e BIJCA!ff DOA HUl!&Hne.u 
paAOBHbll KOMUT0TOB no per y.'IBpoeaamo nepeB030K. 

Ilpu ll.0HTp8..1JbHOM. oprau0 ll0.!l,OMCTB8. oco61:i1il 01'.'l,e.1 ,llBBlKBIJ DH 61>1.'I. 

c4>opunposau e 189 l r o;1.y. 3 r oT opran DOJl.BeprcH HCOJJ;uoi.pat1:1blu npe-
0Jpaaoea1:11u1u n B eaCToam,ee spe»e cy~ecrey0t B BU.lf.C axcn.rnarau.eoH­
uoro oT.11,e.u npu IJ,euTpa.,i.uoH Y npae.!l0uuu me.1eseO.JJ:Opomeo1-o r pauc­
nopra. 

Iloc1yna10~as B SKCD.'108.TtUJ;BOBHbl. tt OTAC.! TCIBB\ICCK8.H OT'16THOCTh 
AB.CT u c•rnpnblB&fOm,nA H&Tepna.11 A•19 cylK.!l,CHllR 0 1.te.1ecoo6pa8HO» UCDOJlb-
8088.BDU no.11,en»rnoro coc1•aea. B.mro,lf.apa srouy, OTt1,0.1 HOJKBT 6paTb ea 
cc6a pery.rnposaune pa6oTLI .n.opor, a TaKJKe nx nsanMOOTHOlllenntt, 

IlposeJi;eene B mustt1> s1.1pa6oTaeHoro D.l!l.Ha n0p0sosoK r p06oeuo 
TCCBOii CBHSH M01KAY .mReeii II pacnopa~BT0ilb HhlMD opratta~JD. y npa1IJ1e­
Hlll1 ,11;opor u e HOr.110 uuet1> rason csmm B 61:i1,m swuy;KP,om11 coa,a,aeaTb 
oco61>1e OTAMCBHJI SKCU.10&T8l(llll. O;::,uoil na OCHOBHhll: o6aaauuoctel:i 
H&\18.Jlbenxoe or.a;eJienuii as.1U1&Tcn pyKOSOACTBO nepcsosKaun n ea6.110p;e­
ene sa npaee.lbHbl.H UCUOJlbSOBB.HBeM 00,!J,BDiKHOro COCT8B&. 

Cos;J.aeu111tt npu ea.qu1>1mxai: o·r.a;e11euu.li zi;ncnen epcKuit annapar, 
npn p;OB.!!CTBOpeTeilhBO.!r.I o6opy.a;osaenu .mHIJH TMecflouuoit CBR8hl0, A&eT 
sua.11omuocTb .ucnetqepy n.ier1> aenpepi.rnuoe ua6.110,a.0ene sa 11oea).e1:.u1 
).l:IB>KCHRCM e npBRDH&Tb Mepbl K npe;tynpeiK,!1,CHB lO B038UKHOB8BIUI aa111e­
llf8TC.l1bCTB B AKDJf\ee eu. 
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Teopernqec1rnil aauea A81.1 BOSMOiK.HOCTh no.iol:itu ue TO!JbKO K Bbl­
pa6oTKC u.1aua ucpcBOSOK II ycT&IJOB.lCHIHO HOpliibl rpyBOBblX DOTOKOB, HO 
n npase.11 It Bbipa6oTKe D.'18H& nepepa60TRU UOTOK& OTP,e;lhHbUIB C1'8H­
u,mum ceru. ,il,.rn pcmeReH aroro BOupoca (if,ue HCno.usosaua eop111>1 , 
Bblpa6onmme .a;,rn oupc.a.c.1enuH Maeeeposoit pa60T1i1 11 npocro.a: .sarouoe 
H& pacuopsp,nreJ1.hB1>1x crauu,ll'HX. Yroq1rntb Maeeepoey10 pa6ory n cncre-
11aruanposath ce m,:mo.rneuue 61>1J10 .11.e.w.v ue .1erKBK. l\faReeposaa pa-
6ota BCCb:lrla pa3 F.IOBDAH8. II YCiIOBBH ee BblOO.rneue11 BHAOB3MCBHIOTCfl 
coo6paseo .c 06opy;i.;osaune11 craeu,eit, pas~rnpaue rpyaOBhlX DOTOKOB 
u xapa.xropou caYnl Ba.Aaeei·i pa6otbl. D yre» anuuaa YA8.'10Ch yeraeo­
BBTb sepoareoe 'lnc.rn rpynn e cocrue aoes;i;oe OOAiICIKalllBX copTn­
po1rne ll onpC.!1.C-'IBTb 'IBC.'lO M8HCBp0BblX pei1coe apu pll.UUl.i:Hbll ll0T0.!1.&I 
M&tteepoeoti: pa6or1>1. C p;pyroii CTopou1i1 npouaee.!l;eu111i1e e aarype ua-
6.110,i;eueJ'I AMH BOSMOiKHOCTb ycraHOBUTb erae.a;aptnble HOpMbl M&HeBpO­
BOro peflca. B peay.'Ih1"aTC sian.'IaCh sos11o;KHOCTh ycrauoeun. npo110.~am­
Te.1h11ocrh ManeoposoA pa6orbl, a c.ire11oaaTeAhHO aarpary Ha MaaespbI 
napo1mso-lfacoe II sarouo-1.faCos. Aua.ma e ua6.uo.11;eum1 p;a.m aoa111om­
HOCTh onpeJ(e.'IDTb T8Kil\e npOAO.liK.HTe.'lbHOCrb H8J:OlR,ll,08BH aarouoB 00.'I, 
npOl.i:UllB onepaum:rno 8& pacaopa;I;BTeJll,BblX CT&HU,HHX. 'l'aKOBbUIB ODC• 
pau,usMu aa.-111.rncb: upueu noeap;a, HaKou.rneoe eoerasa n 06pS1,.aocrn no 
OTnpaB.'ICHIHO. 

Coaocras.:urn: snpaty napoaoao-1.facOB n sarouo-'l&COB npn 01'AC•lh· 
BblX sapnaeTax 11opepa6orKn rpyaosoro uoroKa, ~1omuo 6bl.'IO nOAOi'iTn 
K BL16opy Han6o.Jee BhlrOiJ,HOrO na HBX. 

Oa.censan: aTy Bhlf0.11.HOC'Th c TOl.i:Kll speunn: pacxOAa napouoso-11acos 
n aaroeo-lfacOB, npnx0.'1,U.llOCb T&Kir..e co6.no,llaTh Bblno.rnettee ABYX AQ6a· 
eo1101,u ye.rnentt. Bo-nepehlx, pacnpe.:i.e.,eane Mirneapoeoil pa6oThl MCit\!f.Y 

OT.ll,C.'lbHblllD CTannesrnn p;Q.llKBO COf.!18.COBblBaTbCJ'I. c llOllt,HOCTblO ex 060· 

pyxosatt1di, ao-srop1u, nOp lllO& nepepa6oum OTAe.U.HhlX rpyaOBbl X 
DOTOKOB AO•la\.CH 06ecoe11uBaTb co6.U0.'1,01lUe ycraHOB.'leHHblX cpOlCO B 
,WCT8.BKII. 

Ee.rn paubme usanu11blo o6ssar c.ncrsa .o;opur no <f>opxupoeaaDJO 
M&PW!l)'TOB a ebl,!teJreumo OTJ.C.lblJblX rpynu e ncpe.!1.a•1ax aocn.m .!1.0 
uaaecruott creneun c.i1y11aiiu1i1il xapai>rep, TO ceiilfae MLI nMeeM eoaMom­
HOCl'b ·paspernBTb !lTlf eoupocw coaeare.'lbHO n ttayqno o6ocuonaReo. 
Il.1au M&Heapoaoii pa6oru no or,lJ,e.1r.HhlM .!!:Oporau n o6m,eii n.11au nepe­
paGorKu rJ)Y30BblX IIOTOKOR R uacmra6e BC0i1 cern AOPOr Bhlp&6aThlRaeTCH 
H JI0CTCll0HHO npOBO,l!,BTCH B iK83Hh. 

'l'aKm.1 06paso11, r.1aaeL1uu AOCTHmeumum e Ae.'le pyKOBOACTea uepe­
R03Haun a:B.11aiorcs: TOlfHhlii Y'«CT uom,HOCTB o6opyAQeaeuA, utuel.fea: u e­
peeoaOl.i:HblI epe~CTB II K&lfCCTB& nx lfCDO.'lbSOBaHUll, ycT&HOB.'l.CHBe cor.~a­
COB!l.Hnoro a :1aua uepeeoaoK, o6J.IJ,HA n.1au nepepa60TKU rpyaosblX oOTOKOB, 
op ra unsau1rn ABCne1'11epcKoro anuapara, pyKOeoivm~ero pa6oroil .'Iutten, 
cocpep;orM.euee o6m,ero xonrpo.rn, pyxoaO)!.CTBa n B1i1pa6oTK11 u.meoR 
pa60tbl 11 ueurpa.'lhllblx oprauax se.!l,OMCTea. 
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IlonYTae11c11 eu~e npoc.1et1,nn., 1rn1me ua1.1.nuauns ymc upcTRopo.rncb 
B ,1;clicTBnTe.'l.bHOCTL n naKne u ymt1,at0Tcs 11 npoeet1.eeno. 

Haqne11 c eonpocos npouyc1rnoil cooco6nocTB. l11lonycxHM'I cnocoG· 
HOCTb .'l.DHHli II OTAC.1bHblX yqacTKOB B3JlTa AOporaim Ha TO'IHbln yqeT. 
'ho ncaeTCJI ,11.0 nponyc1rnott c11oco6uocT11 OT,11,MLHbIX ya.100 n ny11KTOB 
Kpyrrnott norpy sKn n Bblrpys1m, TO Moarno H ,11,0 cnx uop eCTpernTb c.1 y-
1.1.au, KOrAa ynpaa:1eeee AOpom naieeT paauope<ieeble .11,amu.ie o nponycK11on 
cnoco6uoCTn CTRBl\1111 u.m AtlHHblC HC,11,0CTaTO'IBO CBeJKBe II 06oc11oeaH­
H.hle. .Jite.1are.'lbRO, qT06bl A.'18'. BCCX ya.WBbl:I ll pacaopsAUTe.URblI CTau­
unii 61>1,m npoesec,11,ettw, npm11cueTC.lbHO s ox coepel!eu11011y 06opyi1;0-
ea11et0, T0•1s1.:ie no11:cqeT.bl pas11epa nx uponycK110A cnoco6uocTn e •1To61i1 
6M.rn Bblpa60TaHbl oco6r>1e nucTpyR1.~nn o nopllt1,Re pa60Tbl STBX CTaHuott. 
B OTeoruc111111 nyoKTOR norpyaKn u 11blrpysK11 11eo6.rot1,01101 1.1.To6hI Bhl­
rpyseafl cooco6uocrh 6wia )'CTaeon.1ena ne TO.lbKO A·lfl CT&HIVlOHttblX 
DfTBl:t o6m,ero IIO;lbSOBUHllfl, HO H )l;.Ul eeTBeii "18CTHOI'O llO.'lbBOB8.llBSI. 
Hecor.'tacosaunocTi. B paa:iiepe npn6wTBff rpya,eu1u RUroeos, at1,peco­
eauHhlI Ha OTn,e.'lhHble BeTsn, c Bbtrpysuoi1 CllOC06HOCTbl0 &TUX llCTRCit 
"laCTO SIB.'lflCTCSI BCT0"18IIKOM B8TPY1weani1 a pa6oTe AOpor. 

Oco6oro euauanns sac.1ymeeaeT TSK»te 11onpoc o e.msttnn yc.rn1mn 
6esonacttocTo ,11,BHJKCIJ11n Ha npoaycxuy10 cnoco6uocTh. 'Ae.rn n TOM, "ITO 
sa epcMR euaepna.rnCTB4CCKoti lf rpaJKA&ecnon noftubl AUC~nn.rntta me­
.'!eSHOJt.OpooKBblX 8.rCBTOR II KatICCTBO BX pa60Tbl BH8."IHTC.'li:HO DOHDBll.111Cb. 
BCJ1e,11,cTene aToro e OT,11,e.111.eru c..1yqa.ax apom.'IOOh ncpeATn K 6o.rne 
mecrRBJil ye.meas• 6eaoaacuoe111 Jt.Bnm.euns. Cett <iac KaK ,11, ucu,en.rntta, 
T&K n KallecTBo pa6oTbl no;i;onun s AOBoeuei,rn eop11a11. M elK,!l;y TCH 
yupae.1euea AOpor ,11,0 cnx nop oc1epera101Cs npm.1eusTL HCKOTOpble Me­
TOAbl , KOTOp1.:ie Jt.O.lllKHbI 6bl.UI 6hI Jt.aTb 6.1aroupo9THLl0 pesy.'lbT8.Tbl 
e 06,1ac111 nponyc1rnon cnoco6eoctn. liaK upm1ep, 111om110 yxasaTL otnpa-
11.•eene aoeu;oe BMe,!1;1 paspemeeeoc B u JeecTl:lblX yc.1oausx, HO no<iTu 
uc npmieusexoe ua Aoporax. Tasate no..1y"l11.11. HCAOCTl\.TOll:HOe pacapo· 
c1paue1111e cnoco6 oTnpae.'leuns noeJ;i;oe no Te.'lelf>ony, i:ots npn nepe­
p1>1ec Te.rnrpacfmoii cesan u,e.11ecoo6pasuee oTnpaa.'ISTL noCSJI.& no TC.'le­
cfio11eo11y couamenmo, •1eM no cnoco6y npen.uym;ecTeeeeoro eanpaa:teunn. 
H et1.aBHO Ka.u opmu.rncL o6paTIHb BRllllftHne, <iTO IJa OAHO!I ys;i:ouoM 
ny111tTe saAcpmueaeTCR oTKpblTne y.1ome1:111blx, Becua uammu no yc.rn· 
BlHHI pa6orw y:ua, C'bCS~OB 113·3:.l. OTCyTCTBII.11 KOl:ITpO.'lbHblJ: SfilllWH II ona· 
ceeuR AOayCTBTh 06c.11:ymueaene arux c'bes;i.o·e epy•rnyro, XOTH 6f.T u no;i; 
ua.6.uo,11,esue.u ctapwcro crpe:10<1unKa. JKe.'la·re.uuo, 4T06LI ace aua.1orn<1uhl.e 
BOHpOCbl 6h!.'lll nepeCllOTpCBbl ynpaB.1CIJUHMU D "IT06bl •1pesucpttaH OCTO· 
p01KROCTb, npOHBJlflCMaB HO OTHODleHHlO K ocfi111.\lfaJlhHO ,11,0IIYUJ,CHH.blll 11e­
TOti;a» 6bl.11a or6poweea. 

B 01'H011Jee110 nposoaHott cuoco6eocTe c.1e,J.yer UMCTh e JIHJl,y, l!.TO 
aea.rns B I pOHOMCTp9.iK8blC ua6.1m,a;eena ,11,aJIB B03MOiKHOCTb ycrauOBBTb 
HOpHbl Bpe11eeu C.'ICJl,OBaHDR 831'0808 B noeSA&X H eop1111>1 epe11eHD aaTpa­
"IBB8.e~oro BEL npOCTOD D uepepa6oTR.y H8 }l,CDOBCftDJ: II pac11opsJ1,l1Te.'lb-
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HIH CT&l:lll,Bffl'. qTO K&C&0TCS: TJ..0 IIpocTOH UO,!I; HR':lll . .UHOIO J1 KOHe'lHOIO 
onepanea1i1e, T.-e. no.a; earpysicott e BblrpyaKott, a T&KJRe no;i; o6pHABO­
CTHMB o611e1:1a, TO B 9TOM Mbl H8llA0ll lUopOKOe uoopmn.e A0HT0.'lbHOCTB. 
Aea.rns BCDO.IJ.hSOB&.Hea earOH& DOHRS&IBaeT, 'lTO B cpeAH014 earOBLI ea­
IOJl;STCH 8 noe3,!l,HOM Jl.8B1R0HBB 5-6 'lacOB B CYTKD, a OCT8.UBOO Bpe11.11, 
T.-e. 19-18 'l&COB B CJTKB npOB0,!1,HT B, npOCTOC Ha CTaHil,DS.I. Ecre­
CTBeHRO, 'lTO aa6ot bl 06 y.1J.y11meeen BCIIO.'lb80~aeea B&rOHOB 11,0.llJKBbl 
6b1Th npem.a;e ecero 1:1aupaueebl ua CoKpam..enec npocrofl n O,'\ OTll,eJ11.­
e1.um onepau,en:Mo. 011,ua es 6o,rne cym..ecne1:1n1.1.1 06pa..a;1:1ocTei1 - 0611eu 
na llynKT~\X 11epe,!1,a1rn, ceasaea co SH&'IBTCJlbB.hl.U npocTOeM. 3ToT upoc10A 
61.1.t nOABCpreyr cii:e:a;ua.unblM ea6.!10p;eeuau, 6IJ.m nay'leeu yc.1oeua 
Te1aeqec&oro e xo.11111epqecxoro 6paKa upu nepeJJ;Me n e H&ctosm..ee 
spews Ko11nccapeaT BBOABT ynpom..euable yc.10ees 0611eua, e cease c '10M 
MOERO p8C'IBTb1BaTb D 1:1 8. COKpam..euee npOCTOS. 

Ilpocrott DOA earpyaKolt n BhlrpysKott B eaeecrahl.I C.'ly'laax eaxo­
J\BTCH B 88BllCBMOCTll 1:16 TO.ilbKO OT cposa, ycraeOBJl0BHOrO A-~H BNUOJI­
HCBBH &TB:I pa6oT, BO e OT DpDA0•1lKHT0JlbHOCTB pa60Tbl TOBapeoro ,11,eopa 
sa cyTKe. Ilyres ycTaaoe.11e1:1os o6C.'IJ3'iBBaeea norpyso11BO·Hblrpya01:mLI1 
pa6oT H& aeCKO•lbKO CMeH, M01KBO ua.liTo DOA.IDA K COKpam;eRBIO cpmta 
npOCTOH earoeos. 

HaKOH0U., aa OT,!teJlbHblX CTa11u.mu MOJKHO Haihn npoCTOR earoaoe llOA 
raMomeeehlM ocMOTpO•, nOA t1,0c110TpOM r ocyll,apcrseeeoii ne6eoa oucneK· 
u.eo, aa BblIIOJIBeueeM nepe&;1.pecoeoK, s pacnopamcauo ropo,11,cKn.1 ctaeu;eii 
B T. n. 3Te npOCTOO TaRJKe .lOJKa.TCH OlllJTllTC•lbHbllf 6peMeBeM ea BCJIOJlb-
80BRH.B0 aaroeos, e BCJ1'10CKll6 CORpam;eeml DI eaCTOBTe.lbHO eeo6:tOABHbl. 

B onpoc aaesblro,1,eettwero ecno.~bao.eaHea napososoe upe,11,cras.11aer 
JJ.O cox nop ps.n; mrrepece1.u npo6.,eM. llpeueeetenao B rexueqecRe11 
yCJIOBDSM yqacTKOB B paa11eparai. rpysoo6opora BblSB.IIBIOTCJI yC.'108811 Bbl­
ro.:i;eocro· upm1eeeees TOii n.tn Apyroii cepna naposoaa 11 s1:i16op cocTaea. 
PacciiaTpneas ABHJKeune TP8.H9,BTHLII DOTOnOB no OTAe.JILHblll Marecrpa­
.'IBM, SB.1H0TCH TaKme eatepeCHbUI npOC!l0,!l,BTb B.'IDSBB0 nepe.llOMOB co­
CTRROB ope nepeIOJJ.e c 0,!l.HOro J'l&CTK& ea Apyroii 8 pe3J.!lbT8Tbl, 
KOTOpbu: JIOJKBO J(OCTDU, COKpaTDB \IBC.ilO &TB.I uepe.10MOB upn 
uo.uow;n npel!eHeBBll Ha OTi(e.'lbl:lblX Y\1 8.CTKax napoROSOB p&81l B':IHblX 
ccpea. HaKoueu., u.e.10coo6pas110 06CJ1eJJ;oeaTb no OTACJILHblM yqacrKa.111 
B.hlrOAHOCTb rrpeMeHeHna nenapeoro rpmfmK&, uop.BAOK sosspaw;eeeH .rnm­
en.I napososoe n noablmeuue uopubl n opomeex COCTaeoe, 01~eaeBa.a: llO­
CT11ruyrMe pesy.,bTan.1 B OTIIOW0HBil nponyCKBOi1 cnoco6HOCTB, ROin1cp­
'ICCKOlt c&opocrn e noTpe6eocrn e naposoaax e& uapy nocsAoe. 

3ea"l.BT0JlbHbl~ BBTepec npe,!\CT8.B.ilH0T T&Km.0 soupoc 0 11pOB6ACDBB 
B jftll3Hb Biilpa601·aRHOTO llJl&Ua nepeeoaOK. 

,1J,e.'IO .B TOH, t1TO npu cocrae;ieeue- aToro n.11aHa ne Bcer,11,a BOB· 
MOJKBO J'ICCTb p as.vep OT,!l,OJlbHblJ' SKCil.ilOaT&llBOHBlil.I II3MOpBTCJIOH:, KaK 
uanpm1ep, ,lllUlbHOCTb peilca rpymeeoro earoea n npou,eernoc oreomeane 
nopoaeero npo6era saroeoo K rpymeeolly npo6ery. 
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BuroAapH e1:i1weysasa1nto;uy o6cTOaTe.u.cTBy upu ewno.aueeee nepe­
eoaoK 11os11oau11>1 neKOTOpbl.e OTK.'IOHCRDH OT ua.Heqeeuoro n.11a ua. EcTe· 

CTBCBHO BOSHDK n 6r,u JIOCTaB.leH ua Qqepen eonpoc 0 TOM, 88.'U>SB .'18 

ypaeeOB0CllTb 8TH OTK.'IOB0 HIH[ DJTCH COQTBetCTBYIOJI\HX DBlll:eeeeelt B pae­

Mepe co6cneuuon norpysKn, T.·e. npmi.ensff, TaK uas1uaexyt0, uecray10 
pery.rnpoRKy. 

}~.1a Toro, •1to61>1 TaRaa pery.1epoeKa irnr.'la 11.ocrnreyT1> ~e.rn , eco6J:o· 
l(DUO, qro6bl pan1ep OlKlIAaeuoro lIOTOKa 6h!A BBHT ea rurr ea paCCTOBRBB 
ABy.tCy1'0 1:1Horo JMH TpeXCJTO'IBOrO upo6era OT orp&lK,!1,80 YOI'O Y':IAl?'fR&, 

T.·e., npHMCpuo, sa 500-1.000 t(Af. Jlu1m. npn co6.nO,lleune Moro JC.'10-
BBB, AeliCTBUT0.'lbHO llOJKBO ycneTb ceoeepeMCHHO uop1rnpoeaTb DO,lf,Cbl.!IRJ 

rropomeHKa n cor.'lacoear& paauep uorpyaxn. 
Buoce.'IEICb rrpe,J;.10meem1 ycT&HOBIJTb no eceM ,11:111esM ceTH HOp1rn­

poeaHne norpyaKn nyTeM yqeTa il,UCnerqepcReM annapaTOM paaarnpa Ha­
JOJ(HLIJ;DXCH B lljTll rpysoeru IIOTOKOB, 

He B03p8Jltae: IIpOTIIB ueo6XO,J,IIMOCTO yqera rpyaooux UOTORCIB, 
oce JKe eAaa .n1 ~oarno npuaeari, u,e.-11ecoo6pasHbn1 yctauoe.~euue, KaK 

o6m.ero npas1ua1 il,llCnerqepcKoro yqera ece1 norOKOB. TaKoit nops!(OK 
npelK,l\e ecero sua11aTe.'ILHO o6pe.ueee.'I 61>1 KaK .rne11n cess11, Ta& n ca­
MLlit ADCuencpcKett annapaT. 3are.1i1 opraunsau,oH yqera no,11;10Aa noroKa 
e paccroHunn 500-1.000 Ko.11011erpoe 01· pery.rnpyevoro y1:1acua 'l&CTO 
6y;i.e1· BbJD0.1unua .rnmb nyreH yae,:toM.1emu1 c coce,!(unx AOpor, 'ITO 
TRKlKe fC.'IO»tHBT pemeuoe eonpoca. Ha&oee~ MeJJ;yer s101erau, llTO 
orpa.uoqosatb pas1i1ep norpysso no or~e.uabn1 JlHfl» eoo6~e eemc.•a­
Te.n.eo. 06m.ell pasMep norpysKn yctaHauuoaetcs: npa cor.tacosa11a11 
n.1aua1 no Ko.rn6aeue pasMepa saSBsu aa or;r.e.'lbBble qec.1a, HBJ1eu11e He­
ea6earnoe, o6yC.'IOB.!CHl:l06 Maccoii npe11e11, IUBHIOLIJ;HI H& yc.•OBDB pa60Tbl 
me.ieaHOAOpomeott K.llDCHTyphT. ·CoaJ.aB&Tb .rnmuee orpaee<1eees H sa­
Tpy.11.eeeea B pa6oTe &roil K.'IB6HTypu 6ea spaBeel:t B&Ao6eocre, soueqeo, 
He c,.,1e,,yeT. Ilosro111y, Kasa.11och 6bl, uO.'IbSys:cb TeMB aanaca111e ea ee· 
pa11eOM6pHOCTb JJ.BDlK6HRH1 ROTOpble f<IDTblBaK)TCH ope C8MOtt eupa60TKe 
n.11atta, HO»tHO B 06u<1H06 BpOYH BblDO.'IRJITb uepeBOSKD, He upn6erall 
K orpann1:1eeu10 pas111epa norpysK11. 

Jlemb KOrp;a 11111e10Tca cee11.eenH o saTpy;i:ueeeocTB B pa6ore Ka­
Koro-.rn6o yqaCTK& 11.lH CTaHa,ue, eCTb OCHO&aene ycTaBOBDTb .11.llCDCT­
llCpCKnlt y•1er H HOp.u11po11&RD6 rpysoBbl..t DOTOKOB, KaK DO BXOAHbll:I 

DfHKT8M, TRK D no norpysKe. ~cUI Toro JKe, ':11'06bl no BOSMOJKBOCTB 
Dp0AQTBp8TDTL B03HBKB0116Hll0 BCHKIIX S8MCW&Te.'lbCTB1 lltC.'laT6.'lbHO, 'lT06bl 
npn B1>1p11.60TKe n .11aeoe oepesosKn, PiJUt scex 60.1ee u.m 11eaee aua1:111-
TCJ1LHbU rpysOBf>IX llOTOKOB BblllCHJl.IUICb pattOHbl n.m CTaHU.BB BI Ha­
sua1.1eeux. 

3aTpy;i.eeees e sa,!liepa;.&n B pasrpysKe aarouos nuor,J;a BOSHBKaIOr 
upn cea6m.eHnB 88BOtl,OB II npc.11;npDBTDtt CblpbeH D TOD:lUBOM , 6.l8rO.l.8PJI 
uecorucosaeaOCTtt pas.1i1:epa npe6b1TUH c o6opy;r.ooauueu COOTBeTCrey­
IOutnx BeTBel1 n swrpysu1:.1x nyteii. TaK KaK rasee oepeeoaau npouc10-
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.l,RT H uopRit.Ke 11.mua, TO }\aSa.<JOCh 6M DO.'leSHhlM YlflJTl.UlllTb, npH pas­

sepcTKe mraaa 11em.lly oT;1,e.1LHbrno R.rne1na~rn, npuell.HflO cnoco6HOCTL 
Dj1'0flblX ycTpol:lcTB HUO,!lnlIJ.BXCR B DX pacnopameunu. 

Boopoc o opOBCl.eHnn e .>1maab Bblpa6oTaHnoro maim nepcB030K 
n o noo1>1weaeu Ra'lecTea pa6oTbl no ncno.u.sosaHBIO no,umm11oro co­
craaa, 111\XOAUTCH B Tecool:t saencIHIOCTU OT Toro pjKOBO.l,CTBa D 11a6.110-
llCRDR, ROTOpoe 1o10a;er o.Yen .!l;BCaet<1epc1mil annapl.\T. PyROBOACTBO .me 
STO saRHCrtT OT Toro, uac1\0UKO xopomo o6opy.lOrn\Ha CBRSb ldCifi:AY Jlll­

Hnctt 11 KOHTOpon 0T.llC.'ICRU8'. Henocpe,4,CTH0BHaH CBR8b M~Y ARCneT· 

11epox n sceMn crauumurn, 11.octnrae)JaH npu ycTa 1101me ce.1eKrop1:11>1.1 
auuapatoB, AMT .'ll1Cn erqepy B08l!OatHOCTb cflaKT11<1ec1m pyKOB0,1J,RTb DO• 

eSlHbllll AHDJKCHUCM. B arn:c c.1yqai:1x J].ncnerqep se;i.e·r noJJ,p06HMii rpalfrntt 
ecno.:rnCHHOro p;aumeue.a: n mieer 1rn mo6oit 1110»CHT cnC;lJ'ttna o pa.cuo­
.'IOmeunu noes.we. B uaCTOHIIlee spe~rn Jl.Billb 11e»ttorne ns .1mrnit m1men 

CCTU o6opy;i.oeanw CC:TCKTOpuoif CBff3hIO. B 60.'l.LllJDHCTRC c.1yqaes B pac­
oopameuHU J{HCIICT<iCpa mrnfOTCff. ;llllUL o6WKHOBCBH8Jl Te.1e<}lOHH811 u TC­
Aerpa(f)ttall CBHBL, npn 'ICM Aaarn HC acer.ll,a JlOBi!Ollt.Hl.>I 11e11ocp0,'.1..CTBCIJllb!C 

neperonOpb! c OT,1,C!.'l.LBblMB crnBUIUIMll . Ilpn OTCYTCTBlllI ce.TCHTOpHoti 
CllffBll ncc1·n no;i;po6ttwfi rpaifmK lfCllO.lHCHllOrO ABIUKCH Ufl J]..UI ARCJICTqcpa 

BaTPYAUBTC.lLBO n npnXOADTCfl orpaUU'iBBaTLCfl BCJl,e ttn e.u COKpa1uemioro 

rpa{~IJKa no Aenoecmnr CT!IHUDHM. Ta1..:ott rpacJHIK Aatir :\laTE:pua.'l JI.Ml 

ABCllCTqepcKoit OT'lCTHOCTH, HO He MOiKCT ;11,aTb no.molt 1\aJ)THHl>I A.'111 1-:onr~ 

}>O•UI DOCBAHOro 11,RDiKCHHff. llo:rroMy hOHTpo.11. Almmemrn: noestJ,Oe apn· 
:XOJJ.BTCH JlbiDO.lH HTb np11 o6paCiOTKe olCHTO'IHOrO rpa<fn1Ka, KOTClp!.ill uo­

.'ly'laeTCfl n a c11.eA,Cttuii, npCACTae.rne~uu OT!l.C.lbHLnin crnuunnlln. Ta.Rull 
o6paso.v C&MLltt KOHrpo.u. upuuuruaer xa}>aKrcp n0Me.'J.y10u.1.ero ann.rnsa. 

Jl..rn aosYON\eocru eenocpet1,CTBeueoro n ceoe11pe11ettuoro pyKOBO,lCTna, 
)'CT8HOB.'teUlle ce.1eKTOpuon CBH3Il llO BCCll .rnBJlfl ll , 1Ul0IOin1JM .Ma.'IO­

M8.'lbCKll 8UllllBTe.lbHLli1 pas.ucp ABDiKCllDff, HU.'IRC1'Cfl O;l.HOn na Ca!ilbU: 

cy11.1;ecn1eu11blx sa.i.a11. 
H e,1LS!l Tairn;:e o6ollTu llO.l'IHHDCll flOapoca o no11u.i1CKTOBaunn 

ruraTa arcm·oB no aKcn.1oarauon. B oCi.'lacrn TCOpCTO'lCCKOti nOArOTORHn 

110 OHCll ;lOarauon sa llOC.rn,!1,HOe fOAW C.1,e.rn110 O'ICHb ~rnoro. i'\fbl llllCCM 

SKCU.l0tlT8UfiOU!lbl0 OT,'lCJICHU fl B BblClllllX TC:tHilllCCKll:C Y'IC6H"1X sane,'l,e· 
mrnx, B rexuuKy1111x n 11 npocfmnw.,ax. B.rnro,'l,apa 9TOMY p;oporn t~cm 
06ecne11cuw npnrOKOM uo.i.roToR.1em.1h1x M0.10,n:Llx c1.u. BosunKaeT Boupoc 
0 TOM, uaCKMbKO STH Cll.Tbl neHHM II H ftCKO.~hl\0 Oliff ncoO.lL30llatlhJ, 

Heco.a1He1100, qTO llCHKne sttattnH uettHbl n e ca~m no ceCie, a J10 111L no­

CKO.lbAY o uu apmieaarorcn s pa6oTe. )I,.rn roro , •1T06t>1 anua, m1emrn,11e 
reopCTll'ICChYIO D0Ar01'0RKY MOr.m c UO.'lb:JOIO ,n:.rn Ae.rn ll)IH)ICIHITL cson 
Sl:f81HJH, OHH 11,0.llfUll.I upanTll'iCCRll OSH81i0MllTbCH c ]>aCiOTOIO. 3ro oaiia­
KOM.'10!1Ue AO.'latttO nrru ee nyTe.u WnKTDBHOro OT61>1Tn» CTa;Ka ua 6y· 

Mare, a nyrelt Henocpe;tCTBCtfBOii pa60TI>I 110 OT;W.lb Hblll AO.liliHOCTHM 

K&K rexun'I CCK.oro, ra.K u KOllMep'lecr;oro )· s:.1011a. Ta1mM o6paaOM c.ie­
;J.yer npmrnaTL 1:1 eo6JOJ1.UllLIM or6blTHe ca11oro cepi,csttoro CTrutta no 
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a&cn.:1ouauun sce»e uoctyoa10nvnrn a OT,11,e.1 3&cu.10anc.vrn areutai.te. 
'faKm.e e,!l;aa .m i1oatao npea11aTL cnpaae;r;!lnBbUI uome.1aeue, \IT06u 
oo.1ara TPYA& Ta&oro cTamepa npoossoAB.'laCL ee no sawem,aearnlt au 
AO.'liKHOCTB, a B DOPffAK0 K&ROii 'rO PJ)yron DOBblWeneoii pactteHKO . .1Ke­

.'108H8S Mpora on.1&1-1naaer KAatAOMY c.-1yamm,evy ero .HJllHblit rpyA, u Ae­
,1at1. pasrp&HBl.J:6BU.fl AH C.l.y.mam,o x, pyKOBOACTBfllCb ee OTBeTCTB01fHOCTJ..t0 

e Ka'fecwoY pa6or&1, a 06paaoaaTe.111>e1>n1 ueesoM c.1yJKam,ero, eAB& .rn 
l(e,1ecoo6paseo. 

KorAa .1111(01 eMerom,ee cneuna.rLHy10 reopete'leCRYKt n OAl'OTOBKY 

npeo6pe.10 H&,!l,.'lemaw,utt CT<lHt, HRY'-IH.'IOCL npe1a1eesn CBOH SH&BDJI H Bbl­

xasa.rn ce6a u;euabBI pa6orunKOM, ro ecrecTBemm npo.a;anratb ta.Roe 
.mu;o ea p,o.'lm.eocru, rAe ero pa6orocnoco6eocTL u K&'l0CTB& ai.or.1111 6bl 
6Mth ncno.11haosaew e no.rnon Mepe. 

Heo6.1o;:i;u.uo, qro6bl 6bl.m ycaoeehl ;:i; ea BblCKasae11ble s1:.1me llOJIO­

JKeeea. c O;J,BOA Cl'OpOHI;J Ha.mqne ,'J;llllolOM& 6ea np&KTll1I0CKOit llOA­
rOTOBKB H 6es BLIHB.10HIIH ceoeil pa60TOCDOc06ROCTH He JJ,0.lf)KBQ C.lfyll'iHTb 

OCUOB8BllCM ,!PH KaKai-.m6o npeTeH3Uit ea ycKOpeHne npoa,BDlK0HIIH no 
CJ1ym6o u yae.u1qeeey10 on.mTy rpyti,a. C Apyron eTOpo11b1, !Inu,a nMe10w,ne 
K8K TCOpCTnqecKylO llO)tt'OTOBKy, T8K ll np8KTH'10CKBA C1'8ll~ H BI.IK83aB· 

ume CBOIO pa6orocuoco6eocTb, ,!l;O.UKHbl 6blTb BCDO.J:b80B8Bbl. 
,11;,1H Toro, 'lT06bl BMe.10Cb ;Ke.1aene BCDO.lbSOBS.TL BTR M0.'10;\ble 

CH.lbl eeo6.1o;:i;nMO, '1To6bl .11eqa, PYKOBO;J.Rm;Be BKCD.'I08T8UUOHHOIO 0Tp8C.1bl0 

Jlte.'ICBHOAOPO.lRIIOrO ,!%,Mil, ca.vu 00.'18_1;8.'ID H&Jl;•lCJKl!UllUI xpyroso­
poY u paasnre e;v. llaparpacfl 9 IIpase.l TeIRe<iemcoil 3Kccuoanu,en 
r.'18CeT, 'ITO Ha<ia.1bHllK Ou.e.1a 3acmi:oaTaa,ne, ero IIOMOw,,unKu, Ba.­
'lS...lbHUKD 1·e.1u1111ecan.1 qacna Y npaB.leens 0TAMa, crapwee peseaopbl 
H ea<ia.U.HBKU OT)l;e.teeei1 ua. .lBHBD AO.l&Bbl 6l>ITb H88B8<1ae&i:bl ape· 
nuym,ecTueeeo e a .'!BU,, no.:r.yqnemex BblCID ee TeXRn<iecnoe 

0 6 pa 8 0 Ba Hee B npBTOM, OIIblTBbll: B ;:i;e.1e Sl\Be;\WU8RDJI B pacaop11-
llt6BBS: D;BBJR.eeue.u ea »telle3HlU p;oporat. 

BeCbM& B8lKBO, 1no6D1 9TOT naparpacfl B J!;Cft:CTBUTe.lbHOCTil upOBO· 

.n;uncs: e JKBSHb. '1'011bRO 06.11a,11;a10m;ue Ha.!l;le»tam;en Kna.rnlfmita~uei1 .1eua 
nposBHT npa KOMU.'18KTOB&HBB UlTaTa DHTepec K BCIIO.lb8088BHIO c.11y<K8-

m;ex, eMe10w;111 1·e1ue<1ecxy10 no.'l,rOl'OBKy e cuoryr auo.11110 OLteHBTb TY 
II0;1b8Y, KOTOJ)8fl UOif~eT 6h1Th HS BUX ll8BJ1e<1eea. 

l\fIJ c1rn1ae&i:, •no KaK npose;1,eene B mnseb TOl1 cucreubl u Tex 

.a;oc1·mxemdt, KOTOpble 6hrnn yJ.asaHbl, TaK e 11.a.lJ.f,ueilmne y.11yqmeees 
B n"pm1ee.oeMh1X M0TO,!l.ll.I BCKa.rnanu;nn ,!1.0.IRIOT eeo6I0.!1;8MbUI KOMD.!leKTO­
Baeee tlRTBBHhlI AQ.'l lKBOCTeti .1uttaMn, 06.1a.ii,arom,1H:l8 COOTB0TCTBeueoA 

nop;rOTOBKOil n npecoe;:i;neseu aTO no.11omeu11e K •rnc.'ly aa1i1eqeueI:.IX o<ie­
pe;:i;ttblX Ba,!l.aq. 

JI. I'opr)eeHKO. 
8 ll0116pM 1926 !OJI.a. 
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BMoop nma moccei1HLIX H rpyHTOBMX 
~opor B COOTBeTCTBHH c pa3MepoM H 

xapaKTepoM nepeBo3oK. 

I. Cy~HOCTL noupoca. 

Upn paapa6oTKe a.rnoa y.1yqweuu.11 ,!l;Opomeoro XOSHtiCTHll opu.xo­
ABTCll 1rneT1> AMO c ue.11ott cemb1Q dopoi ll 88,!J.8HROM paliotte, 06.11&CTD, 

ry6epunu, yesp;e, KOTopy10, BTe":leaue aaue-qeenoro cpoKa, Tpe6yercs 
npeaecTB R COCTORHTIC, COOTRCTCTBflOW.ee no1pe6uocrn:ll rpysOBhlX n nacca­
mnpcKnX coo6utcann. 

B coctaB ,11.0pomeofi ce1n R:tO,!I,RT yqacTKU c 011eeb pasooo6paanott 
rpyaouaapsmeuuocTbJO, 01' H0CKO.~b KBX COT ,!1,0 HCCKO.'l bKlfX ACCllTKOB ThlCH'i 

TO HH a roit II c paS.'IU'.ff.lblll COCTaBOll ARDiKCBHn ( oaccamepcKOe, IJO'IT0-

800, rpysoHoe, ryJKeRoe 11 astoMo6u.u.eoe). UpaRtn'leCKRH sa,!l,a'la co­
c1on1 B T8KOlf oo.a,6ope Tonoa y.1y<1menna i\Oporu, npn KOtopou ua 
nam.'(O.u rracrne 61.i.10 6bl .n:oCTnrHyro uau6o.uwee aoa11omuoe y.'ly"l­
meune npoeSJJ, IWCTD ,!1.0por u, B TO me spe:vn, stnpan1 ua xauuTa.u,uoe 
y.'ly •m1euue aceil .a;opomuoii CeTH ae BblXOAB.m 6bl na onpe.n.ueHHblX 
pauox, AORTf 6ldblX 061.11;11:vu xoaH.liCTsenai.uro yc.rnemum paHoua. 

0611.10H ll0TOA p('11168DJ{ TaJ\Ofi sap;aqo COCTOifT R YCTRHOB,10Hll8: 

l) K.raccw/jwta1wu ocuoBB.blX m1mua ycTpoilCTBa A,Opor JJ,.'IH pas11oi\ 
Ha11pnm:em1ocn1 u cocTaea nepesoson; 

2) cmaHdapm11sa1~u1f JJ,.rn xam.wro Tuna OCHOBRbl X TCX HU'Iec1mx 

yc.rneutt ycTpOi'iCTBa .~oporn - umpnnbl npoesmei1 llacT11, uan6o.umux 
IIOJl,'hCMOR, pac•l0THJ.1X narpysOK Ha IJCKyCCTBCHHble coopymeRnff H T. 11.; 

3) 8trOHo.uu•1ecK1tx xapaKmepucmwc naJKAOl'O Tmm, T.-e. npn6.rn su~ 

T6.lbHbtX paa1i1epoR: a ) nep eona'la.'lbUOii CTOBMOC1D JI ycTpoi1cTaa l KM 

JJ,oporn, 6) emero.u;11 Mx pac10MR ua CO,!lepmtlHne, per.101rr, noramenno 
H on.'laTY npoite 111·ou no saih1y n B) ce6eCTOllMOCTB nepeB03KU 0,'J.HOrO TOllHO­
Kfl.'IO.IJ0Tpa. R 01'.Ulllll6 OT TCIHm1ec1mx CT8H.!1.RPTOB, KOTOpble MOryr 6b1Th 
60.'lee H.m Mett ee sa.qmxcnposattbl A•U• Kaili,IJ,Oro Tnna .n.oporn, &KOH03J11-
qecK11e xapan.Tepncnrnn MOryT 6h1Tb )1Kasam>1 .mwi, npn6.rnsaTe.'lbBO 
c BOJMOlKl;lbl.Mll OTCryn.'ICHBH.YB B ,!1,0BO.~bHO mepOKHI npeJJ,e.1ax; 

4) Kpttmepuy.11a, nonsy11ci. KOTOpblM, npn sat{aHHOll xapaKrepe 
H llHTCHCUllBOCTll nepe11osox, UOJKHO 6.bl,'10 6bl B1.16paTb uan6o.'lee ll0,!1,XO­

AffJIJ,Jltt JJ.;lSI KaiKAOfO y'laCTKa Tllll .11,oporn. 
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'l'axoA XOA pemennH sa;i;aqn f!B.Ul6TCSI AO H6KOTOpott CTeneHB ana­
,1oreqH_f,Hf npee81'oMy p,.rn me.1esebl:x ,:i;opor. B eacTosi..a.ee BpelHf HTK 
HK.ITC cocT&e.'ICua s..11accalf>eKan.ns me.1eauLu AOpor c no,1;past1.ue1:1ee» 
ex na 'leTblpe paspHAa: 1) HarncTpa.m yce.le1rnoro, 2) eop1i1a.ueoro, 
3) 06.rnr'leeuoro T1ma a 4) nO;\'beSJl;Hble uyrn u eeTBll. K&ll\ALlit paspSl.:1. 
xapaKTepesycrcs, c OAHOA CTOpOHbl, npel,e.UllD rpysonanpHlR6HHOCTD, 
a c Apyrott CTO[IOHLI, Hesoropi,um T0IHB''leCKDMH CT8HJl..8[1T8MD, K KOTOpbl» 
p,O.'llfUibl CTpe111eTLCH BaK cylll,eCTBYlOIIJ,De, TaR lI BHOBL CTJ>ORlll.D0CR .'IBHBB, 

c ,:i;ouylll,eHUe.Y BpeMCHBblX OTCryu.1eHett OT STIIX CT&HP,&pTOB uo o6CTO· 
HT6JlbCTB&H SKOUOMB'ICCKOro xap&Krepa. 

2. K.riaccHct_JHKaI~HH nrocceit11hlx u rpyHTOBLIX .rr;opor. 

B ocuoay irnaccnlf>unan;rrn MoryT 6blTL no.rnm.eaw: 1) xapa1nep11cTeKa 
uepesosox, 2) xapaKtepucruna ocnOBHLIX a.:ieMeeron ycrpo.ttcTBa AOporn. 

IlepCBOSKll paUM'l&IOTCB, K8K 6bl.'IO CKasauo, UHT0UCIJBUOCTLIO ll CO· 
craeoH. HnTeecnseocTL, noo6m,e roBorm, a sea'lnTe.unolt crenemi sa­
eucnT OT pasBUTDll .I08Jli1CTB8 panoua u, B 'laCTHOCTU, OT CTeaeuo ero 
BHAfCTpnaiiosau,un. , 

B TsepCKOii ry6., uo p;aeem1 o6e.'le..a;oBannR 1911 r., rycTOTa ABB· 
memHI H& 60.1b111DHCTB0 ~opor COCT8BJ:Hol& 1.500 - 3.000 m B rop;. 
To.uKo neM1:1orne yqacT1m, pacao.1omeuuMe ono,10 ropoAOa, uMe.110 ,11;au­
meune AO l 5.000 m. Bcero us 7.000 t>:M Tp&KTOB TO.lLKO 0,2G/0 mrn.'lo 
rpysoo6opoT 6o,1ee J 5.000 m (l Mll.1.ll. D)';l;OB) n 6°/0 rpysoo6opoT 
60.11ee 8.000 m. 

D upo111>1m.1eueux pai1oua.I )l.Bom.eune m1eer 60.11>wee pas»ephl. 
'filK, Hanpnuep, B Cy.ucKOM y. XapLKOBCKol:t ry6. no ,,aueLu1 06c.11e~o­
B8Hm1 1911 r . -

480(0 p;opor Ull6.'IO rpysoeaupsm.eeeocrL CBhlWe 8.000 m H ro;. 
29'/, OT 15-30.000 " 
8' /, 60.rne 30.000 • 

Ta.Kan irnrnHceauocr1> o6'bscaRercn: ua110<1eei11 s Cy111c 1w~1 yeSAe 
npyauon CBeKJIO-caxap eoil IJ BUHOKypeHHOtt npOllblU!.'10HHOCT8, rpysu 
ROTopoR ( cBeK.'la, Rapro<fle.u, ;i;ou, naTo~a) cocraa,rn.111 r.1anuyro 11accy 
( 75 - 90°/G) nepeBOSOK. 

Ilo o6CAeAQeaumo e 1914 r., mocceihu.ie t1,oporu Hapmaec&oro 
oRpyra IlyTett Coo6lll,eum1 m1e.m ua yqacraax co cpet1,H1rn ,11,anmeaueM 
(120-180 DOB030K B .a;eeL) rpyaouanpmKeHBOCTL 20-30.000 m B rOA, 
Ha yucTK&X c 60,1bmnu lBllilteHneH (1.200-1.800 nososo& e 11.eub) 
rpyso11anpmtcem.1ocTh 200-300.000 m a ro;i,. 
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Ilo HOBeilmeH A8HHblll o6Me,(l,OBaHllH rep11aHCKDX mocce ( 1925 f. J 
30°/0 mocce m1e.10 rpysouanpnmeHuoc1·L cehlme 200.000 m B r0,'1 

15'/, 350.000 " 
8'/, 500.000 • 



fpyaOl:i8DpSUK6HBOCTb !)TBX wocce nueer, C.16,!l,OBN.Te.lbBO, pas.1i1epb1, 
6,rnaKue K rpysoo6opoTy 1:1amex iuuucTpULHblX me.;ies1:11.ix JJ,opor 06J1er­
"'eHeoro rnna (500.000 m=30 11u.u. DYAOB e ro.1). 

Ha a»epeKaHCKDX wocce, no o6c.'leAOMHDIO B WTaTe Man e 1924 r ., 
npn epe).He111 ,11;ee.a>e1mo ea uae6o.rne omnMeeeblI mocce (nepewli paspsA) 
1.000 aeT011106B.'1Ctt B ;i,eHI., llTO 9KBBBa.'10HTHO rpyao1:1anpsa.e1:1uocT11 OK0.10 
150.000 1n B fOA, llaKCUil8.'lbHOe CyTO'IHOe 11,BH>KCHllC AOCTDfBJIO 
10.000 8BTOMo6nJrett. 

Ha couocTae,1eenS1 aTnl ARBHblX MOJKBO npeTTn K sas..~JO lleeoio , 

ll.TO J1,e.1eeee JJ,opor ua paap.s.!!;Ll no rpysoHanpsmeuuocTB He MOJK0T 6b1Tb 
a6co.uoTnblu, a JJ,O.'l>KHO 6b1Tb ycTanae.rneaeuo A.'ISI Ram,!J,Ott crpaui.i 1:1a 
DSBCCTBblil aepnOA, upn1o1en1ITe.neo K ypoe1no X08JlliCTBCDHOro H npo­
MliUIUCHHOrO pasenrnsr. Iloµ;pas,11;Me1:me, npnuatoe, eanpmiep, ;i;.'IJI rep1uau­
CK11.1 mocce, ney,11;06ao A.Ul uaumx JJ,opor, m1e101I1,ex noKa so Meoro paa 
llCHblllYIO rpyso1:1anpH1RCRHOCTbj 0,1\H&KO, paspHil,bl, KOTOpble lfOryr 6blTb 
yCT8HOBJ10Hbl 1(.lH H8.CTOHW,ero MOlleBTa, c TellCHB0H Bpc111enn npII,!1,0TCR 
ll3H0HIITb. 

Ilo~nn.i:o o6w,ell rpysoHaap!UKeHHOCTll ABHlK0HllH, .!!;Jiff xapElR1'0(lUCTUKD 
:i:oporu Beo6xoABMO ern,e yqmh1B8.Tb CT0110Bb IIHTCHCIIBHOCTB 8.BTOM06D.11b­
HOTO Tpancnopta n ero xapaRtep. Bos,!!;e1lcTBne antOH061ueit ua JJ,opory 
111:1oe, ueme.m ryacesoro Tpaucnopnl., no BC.lBllHHe sepTBKaJlbHhll (ea­
rpya1m ua OCL), npO,I,O.um..ix (ce,1u Tsre n Top11oaceuns) n nonepe'IHhlI 
(u.ettTp06e>KBhlX) ')'CH.mil. ~09TOlly ua.'lllll.Eie, B COCTaee nepeBOSOK, 3BT0-
11106e.'lbeOro Tpancnopta cyw,ecTBeu1:10 OTpamaeTCH ua BL16ope rnna 
OAC~hl, pac•1CTuon H8rpysxe p;.1.s iioctos 11 pMeycax saapyr.'leuui:f. 

C TO'IKH epe1:1a11 xapaKtepnctuKu ycTpoitcTBa AOporn lfOltWO ea~1e­

TBTI. Tpn OCHOBHblX Tuna: 1) ycu.ten"wu mun, K KOTOpOMY 11oryT 6h!Tb 
oteecen1.1 ry,!1,ponoposaee1>1e n 06LIKHOBeee1i1e mocce n 6etOHHL1e A,O(loru, 
OTB0'18.IOlU,D0 notpc6uocTllH DBTCHCHBHL1X 8.BT0ll06BJl.bR.btI, uaccamnpCKDI 
·u rpysos1i1x: coo6rn,ettnl! c 6ouwn1111 CKopocnun n.rn 60.1,,moll 11arpysKon 
Ha OCb, 2) kOpMaAtnwa mun MOW,eHblX tpaKTOB, 38.llOlll;CRLIX CDJIOlllb, 
n.rn Ha •1aCTO npoTH;KCRBR, COOTBCTCTBYIOIIl,Bit cpep;mn1 B H8lllBX yc,110-
BllJU pa8»epal! rpy0006op0Ta, e npenuylIJ,eCTBCHHO aoueoil TRrott, 3) 06.1et-

14e1,HbtU mun pytmICHHWI rpyHTOBhlX p;opor, COOTB0TCTByKllll,Hil yeSAl:lblM 
B 80.'IOCTH.bUI 11,0poraM BTOpocreneeuoro 3H8.<i0HHSI, a T8.KJK0 II0.'10BhUI, 
.'ICCHhDI D ce.'lbCKilM ,!1,0pora11, llMCtolll,BM cpe:i,n Apyrn x paspR,11,0B OTHO­
CBTCJlbHO nau6o.'lbmee npoTnmerrne na. reppuTopnn CCCP (oKo.10 8 lUIJI· 

.'IUOHOB KM). 
ConocTas.rns IHIJIOJK0HHble xapanrepucrnKn uuteHcneaoc.Tn 1.1 cocTaea 

nepeB030K c OCHOBH.bllfll TUD8.MII ycTpoifcTBa ll,Opor, MO/l~HO H8MCTHTI> 
c.rn.11;y101I1,y10 K.1accmI>eKa~nto moecei1Hbll u rpyHTOBbll AOpor. (C1t1. Ta.6.1. I 
CTp. 7). 

Ho11epau;ns paapB.ll.08 B &TOit Ta6 .. mu,e na"l:ata c VI, uue11 11 nnJJ.y, <1.TO paa­
PllALI I ·-IV aaeHT.bl K.1accuc1>en.au;neil iK0.'le3BblX JJ.Opor HOpM&,lbHOi1 KO.ICD, 
a V paspsp; .!l,O.illKCH 6b1Th vcrae.1eH ;!1..Ifl pKOKO.~ellHYI J1te,1esu1u AOpor. 
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3. OcnOBHhle Te:x:Hn'lecKne cTaa.,,apThl ycTpoitcTRa 
p;opor. 

TaR me KttK u i.rn me.1eaHLIX JJ:Opor, TCXHe<zecKee CT8BAllpnz onpe­

~eiunoT Te aopnr, K KOTOpbUl cym;eCTBJIOil:\Be n eeoe1o CTponn.tnees 
AOpore ,11,0lllKHl>I CTpellBTbCll, 6y,11,yqe OTBeCeHhl K TOHY ll.'lA DBOMy paa­
ps.:i.y no ceoeMy rpysoo6opOTy aacTOsm;e>ty, n.:111 pac11eTao11y ea CiyJtym,ee 

BpeMJI. 
H opllbl ,\JIJI K&JKAOii ,'la&Hoii .11;oporo oupeae.1flIOTca, B006m.e roeopa , 

TCIBBlleCKHMB yc...10BBfUJB, yr.sepmp;aeMLBl.U 11 H&JJ;.lClK&ID,eH nopa,11,xe. y H&C 
DllCl()TCfl ,,BpeMCBHble TCXHB"ICCKBe yc.'l.OBBR npOeKTnpooaHBif mocceiiBblX 

e 11om,em.i:x ,11;opor Marecrp8.~bHOro e Mecreoro rnoa.", yrnep}KAeeHhle 
10 DlOHB 1917 r., c RCKOTOpbnlH noc.~et1,yrom,eam p,OnO.'IHCHl1fl1tl8 . B SfHX 

TCXHJlllCCKBX yMonnnx n OJtBDX r.1aoax npoeet1,eea rpa,11,au;ea HOPM B sann­

CBMOCTII OT pas11epo11 ,ll.BDJKCHDH D sua11enna AOpOrn ( wnpeHa OA6JKAbl', 
ncxyceTBeHHbl'e coopymeH1rn), e Apyrex &TOA rpa.11;auue HeT (opOAOJibHhle 
yK.10Hbl n p&.!l.DJCLI saKpyrJJeaut:I) . Rpoue Toro, 9TU rexeuqeeK1:1e yCJ:oeua 
OTHOCHTCH, DOBDAHMOMY, .nnm. K paspaA&M YI6, VIia e VII6; .11;.1s 
AOpor VIII paspaA& npuxo,1nrcR pyxoso,a;CTBOB&TbCJr Te.IHn~-ieeKHMn yc.'10· 

BH IUfff, jCT8.HaB.11HBae&1hUUI B Ji&JK.!{OM OT,ll,e•lbHOll c.11y11ae. HeC-OMHCRRO, 

'I.TO MeCTHble 9KOHO~mqecKne o6CTOaTe.1bCTBa, K:19M8.Tll'10CKBe n TOIIOrpa· 
4J1111eexee yCJIORHll RCCrJl,a B BDpC.!!;b JJ.O.'llKHI>I j1111ThlBATLCS: B D0.1HOi1 
llepe npe cocTaB.1eHo n npoeKTa .a;oporu. Te111 ne .r.1euee, MOiKHO nOBhl· 

T8TbCff p8.S8l1Tb a ecK0.1bKO o6w,yro "18.CTb OCHOBBblX HOpu, npnseAeeeyro 
ti ynOllflRjTblI TCl'.HB"leCJ\HI yc.rnem1x, 1>acnpeAC•lBH ee COOTReTCTBeHHO 
HallC"ICHHha! E.'18CC1HflnKaneen paspa,!1.aM ,!I,Opor ; ODbl.T T8KOro pacnpe­
.1,C.lCHllR C;lC.'18.H B C.!e.ll,yrom.ett Ta6.rnu,e II. (Cu. CTp. 9). 

Be.mt.f1rna pyKoBOAHlQ.ero npe.a.e.11>noro no.11.'be11a onpe.!{e.ui:eTCH &Koeo­

ssu11ecK1um coo6pameemnm- c OAHOli ctopouhl. earpys&oli na asenam 
11 CTOBKOCTblO nepeBOSKB, c ,1tpyroil CTOpOehl s&Tp8.T8.lilll Ha coopymeHHe . 
.11.opore (sei1,rnehle pa60T1>1 e nCRyccTeeeeble coopyJKeeet1). Bos1wmuI>1e 
npelC.'lhl K0.1fC68.HllB pyKOBO,ll;IHD;ero lIO,ll.'be.va 88BBCHT OT COOTHOWCHHff UCH 

Ha nepeROSKB n H& CTp0Hl'0•1bHhl0 pa60Thl. 
Aeuorn<IHO c npeRBThlM A•lll me.1es1:1Lix ;i;opor, peNo;uetWyeAfw.u 

paOttytOM H&ilbIB&eTCH Ta.Kott , xorop1.1tt Jl0.11meu op1n1em1nes npn cpeA· 
HHX 89.Tpy;J.HllTC.'lf:.HblX yCJOf!B!IX ll ROTOpblll He IJ.0.llKCJI 6es HfIB,ll,ld 
yMcn1owa1·i,c11. HauMeur,i1~uti 11opMa.i1>u1>1U npm1e11.11ercn B TPYIJ.HhlX yc.10· 
BUB.I Tpacc1>1", a B ucnA10,mme.r1>u1;1x c.iy•iaax AOnycxaerc11 eme ueui,mett 

BO useiemamie xpynebTX paCXOAOB (caoc Ctpoeeott, BbleMKa B CHa.1e, 
na.11 eeeune npoeua MOCTa). Be.m11eea p&,!1.eycoo A,rn: AOpor VI paspaA& 
n Y IIa oupe,11,e.111cr ,11;ooycTnMy10 uaKCnMa.ueyro cKopocTb 8BTOM06nJU.Horo 

.!l;DlllKelrnff no yc.~OBllflll BHADMOCTH e uenrpo6em110H Cll.lhl, 
HopMa.nnas: wepeea opoea;Keil qacrn onpeAe.1serCfl o:znc.rnv KO.:leti: 

ll ra6apHTOM DOBOBO!t. )J;.HI 8BTOM06B.'lbROrO ABllJRC HU11 (YI pasps;i} 
ra6apnT opueaT B 3 .\1.1 A·HI: c11ewatt11oro 2- 2,75 .11. )l..1B AOpor pas-
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pRJ;OB VIJ6 H VIH upoesm.aR •IRCTb npe;1.ao.11aracTCH rpyeToaon; mnpeHa 
ee CflDTaeTCH 6es 060'lBH, T.-e. npn RllepnRaHCKOM npo(fm .. 1e TO!bKO 
B H3ChJDB, 6cs TpeyrO.IbHh1X KlOBeTOB. ffinp11Ha ae!:l."1.!IHOro DO.'l.OTHa 
(A.!IB o6b1n.HOB6UBOrO npo<Im.rn) C'IDTaeTCH B eacblDII MeJRAY 6pOBRRllD 
OTROCOB, a B Bbl6llK6 MBlKAY BHyTpeHHBMD 6pOBKaMn KlOB6TOB, T.- e. RB 
Cl.J.BTaa BX co6CTB6HBOfi urnpeebI. Illnpnea MOCTOB Mel!CAY 11epn.11aw11 
npneHTa .11;.rn VI paspn,!la Tpe.1Ko.rnttuon, ;a;.u1 YU n VIiia AeyxK0:1ett­
uOn c y'lBTOM paMHl.J.BblX ra6apero11 n Jl.UI V III6 o,11;e0Ko.rni1Hott. Hopllbl 
speYeeeoit narpysK11 p;.ur paC'leTa uocTOB npnea:Tbl cor .. 1acno npe&asa no 
HKIIC aa N! 3925 OT 8 eos6pn 1922 r ., ape '16111 Jl.'IJI VI (e OT'llaCTn Vlla) 
paspsAa npnasra TfllKe.'l&fl H8rpysK81 ;1..11.11 VII cpe!l.Hfl& .11 ;I,!l fi VIlla­
.:i:erRas. JJ;M1 AOpor nma V III6 npen11Ta oco6o 06.11er11eauas uarpysRa, 
'lTO BM6CTe c YM8Hblil6RR6M umpHHbl AO 3 .11., p;aeT BOSllOlKBOCTb SHa­
'IDT6!1bHO YAemeBBTb CTODMOCTI> llOCTOB 6o.'lbWBX OTeepcTBtt ( uoCrbl 
xa.'IblX OTsepcTni1 ua 'l'8Knx AOporax :awrYT n ue ,!le.'IaTbCJI. 

Ha Bblme npese!J,eenL1e qnc.>Ieeuhle s1:1atteem1 A.'la Te1entteCKBI 
CTaH!l,RpTOB C.'16iJ.YBT C»OTJleTb TO.'lbKO KRK fla nepsy10 DODblTKY uopirnpo~ 
RftTb OCHOBFible .upaxrepeCTBKB J],.UI ptl.3.lBlJIHU pasps.11;oe p;opor. 0B'OH• 
11are.tbHOe ycTaHOR.'Jeene Hop11 Tpe6yer eceCTopoeeero o6cyJRABHBJI a sa­
Te» yTeep>K,!1,e 1:1ea: e 1:1a;1..11eJE.am,c» nopJJA&e. 

4. 3KOHOMU"leCKHe xapaKTCpHCTHKU !r;Opor p83JIH'IHbl:X: 

pa3pJl)IOB. 

KaK 6f,uo Bblme yxasaeo, a coctaR f.lRORO~rnqecKnI xapaKTepeCTBK 
RXOAST opn6.msnre.uttble se,rnqeahl: a) n epeoHa1rn,.'IbHOfi CTOBMOCTH 
ycTpoAcTea 1 tw J1.0porn, 6 ) eJRero;J.HbfI pacIOAOR na coAepmaene, pe-
11oaT u noraweeue n s) ce6ecTOR»OCTH n epesosKn 1 11Hc.u. 

flep8oHa'la.Ab1taa cmo1,Moc1iu. K3>K,!1,0A J],oporn ycTaaas.usaerca c111erolt 
aa ee coopymeHee n, eoo6me, KO.le611ercR e :mnnTe.11beEr1 x upe.11;e.11ax, 
B saBUCBllOCTII OT MBCTHblX TOnorpacfinqeeKUX yc .. 10seit (seM.!IJIBble pa60TLI, 
MOCTbI) a u;eH HA MaTepua.11L1 (r,1aBHbl» o6pasou, xaMeab) a pa6o11ee 
pyitu. 0.J.RHKO, A.llfl npBJ1,B8pBT6.llbHOrO Bbl6opa TOii&, MOlKRO DCIO,!IBTO 
HS eeKOTOpLlx opneernpoBO'llHH epeJl.HHX U.llcflp . .n;.11a Toro 'llT06lil y11eeTh, 
HSCKO.'lbKO f.ITO BOSMO)KHO B npeJ!,BB.pnte.'lbHOM IlO.!I;Cqere, s.10.111:1ee MeCTHLIX 
yc.rnsoit, IlOJtB.'IOMetpoeaa CTOBMOCTb HOJH.eT 6Ll'.Tb paSJl,6.!16Ba Ha eeCKO.'lbKO. 
c.~araeMblX, R8JKA06 us KOTOpblI MOJH.eT 6h1n. BSSTO 60.'lbme B.'IB veebme, 
B S~BBCBMOCTB OT Toro, nanpm1ep, lfBOro .'ID Bl!eeTCS ea p;opore MOCTOB 
e Tpy6, Selll.'lllBbll pa6ot , CRO!lbKO CTOBT 1 Ky6. Al K&llBR B T. ;!{. Tune 
npu6J1eanTe.nHhle ;it.&HHhIB opuee,1.BRLI s Ta6uu.e III (c.u. CTp. 11 ). 

:trn xapaKrepncTeKe CTon11ocru eocrauaior aenocpe.11;cTaeeeoe AO· 
no.meeue K K.11acce4'nKau;ne -ra6.'IBU.h1 I u CT&BA&pTaY Ta6.!lnu;ll II. /1,o­
pore paaps,11,a VI Bhlp;e.11s:10rca oco6eeeo ;!lOporeM ycTpoltCTBOM upoeslReR 
qacTa. PaapR.!( VII xapaKTepeayeTcs aaa1:1nre.uuo 60.~ee Aemesoit npo­
eameii qacn10 (oco6e1:1eo VIICi-11ocTOBtuI y11acrKtlMn), HO nHeeT see me 

'" 
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KaonT8.U.Bble coop)•»eeHBff. PaspK;i; YIU npe;J;CT&s.rneT ru11 aKoeo1i1eqe­
CKOro ,!J.OpOittBOfO cr poDTe.U.CTBa c rpyttTO BbUI D0'10THOH n coopymeemnrn 
speMe1rnoro rnna. 

Ec.rn couocuaen. eaqa.ueyio xapaKrepoctuKy rpysouaopH»teenocru 
(3 crpoKa} us ra6.rn~u I n xapaKTepecreKy 06u1,eA noKIJ.'IO»er poeon 
CTOHMOCrn (9 crpoKa) na ra6.11eu;bl III, TO no.1yqe11 c.~e.Ay1oume itmflpbl: 

OpeJte.11 1>1 rpyso11 anp11i+;c11· 
HOCTU TOHl\OKll110.\1eTp. 
II ~ l<M. 

np11611!1 31lTCJlbH.CTOHMOCTI· 

~ \'la I Vl6 I Yll:i I Vll6 j VIiia I Vlll6 

c'""" I c'""" o, 10.000 o, s.ocol o, sco I '"'""' 
100.000 1 30.000 .'tO 30.000 JJ.0 10.0001 J,O J.000 500 

! 1(.1/ or 25.000 OT 15.000 OT 8.000 (,y 2.500 OT 650 J>ICHCe 

JlJ 50. t..00 ;:.o 25.0001 M 15.000 !tO 8.0001 i.lO 2.500 650 

CtoHMOCTb nocrpon1111, no 
pac<1ery 11a I m-1otnc· 
p~ B030K B rott •.•. 25- 50 i;. 50-80 i;. 50-80 K. 80 K. I \>• 25 K. l p. 25 II. 

I 
11e 6o11ee I 8(.) K. - 6onee 

3ra Ta6.rnua DOKaBb1B8eT, 'ITO AU ,!1,0po r co Cp6AHDM llHDlKenue11 
( Vl6, Ylfa.1 VII6) CTpOnTe.u,R1:i1e saTp8.Tbl cocTas:uuoT npmrnp uo 50-80 K. 
HA K&iK,11,blli TOHHO-KD .. 10M6TJl uepeBOSKH B ro;\ (1 liOU. na nyiJ,OeepcTy), 
a A·"R .iI.Opor co c.:Ja61n1 !lBnmeHoe» (VIila n OT'lacru VIII6) 1 p.-
1 p. 25 li. ea TOHHO·K8'10M6Tp (2 ROD. Ha oy,11.0•BepcTy). 3m J~ucJipbl 
MOryT 61>1.Tb 00.'leSllbl ,11:.;rn opu6.rns1ITe.1bHOO opneHTDpoBKD B CTOllMOCTH 
Y-'1)'11ill6 HlHI ~e .. 10n cem ,!1,0por, p,.rn ROTOpott Hll6IOTCS ,!l.8.HH(,,16 no o6c.'le­
AOB8.BUK) rpyaoo6opOT&. 

EO#CeioJntHe 3ampamb4 Ha ,!!;OpOJKBYIO C6Th CK,1a;\b1Ba10TCR 03 pac.10-

AOB H& co~epa~eoe II pe»OBT H paCXO)J;OB H& norameHR6 CTpOUTe./lbHOii 
cronllOCru coopyJR.eHoil. B Tex c.'lyqaJ1x, norAa cpeJJ;CTBa ea nocrpottsy 
AOpor peuusyK>TCH nyTell aaOua, K yimsaHHhlM TO,!l.ll'IH hUI PllCXO,!l,8M C.'le­
llyeT npo6a1mTb ew.e 01uary apou.enros no saih1y. (C11. Ta6,1. IV). 

Co,!1,epm&Hne n peMOHT .a.opor o6xoAf[TCfl emero,11.tto or 4 AO 10% 
Bl'. a epBOH&'l&.'lbHOll CTOlUIOCTll. Ilpn 9TOM 60.11ee K8.UUT&,1bHble THOLI (VI) 
Tpe6y10T 0TJJOCDT6.IJbHO ll6UblllllX paCXOAOB (4-51)/o), a 60.~ee Jr,CW6Bble 

(VII n VIII), ec.rnp;cnme OTl::IOCeTe.u.noii H0AO.llrOBC'll:IOCTH coopymeeuO 
B rpynTOBoro DO.'IOTH&, Tpe6y!OT 60.n.mnx paCXOIJ,0 8 (AO lO°fo). Ilorame-
111;10 » OJKeT 6b1Tb oue1:1eno B upeJJ,e.nu OT 3/>% (20-JICTRnA saeM apu 

pocTe 3lJ°/o) AO 1% ( 40-.11eTReO sae11). flpou.euTbl 1::1a 38..HHTLtA nannru 
MOiKHO 0U6111JTb OT 5 lJ,,0 6% 8 388HCBllOCTIJ OT yc.:1oe110 sa tt11a. 

Ee.to o6paTBTbCS Te nepi. K Tpetbeii: BS ua;ue'lellBblX Bbllll6 9KOBO­

MB'16CK1Il'. :rnpaxrepoCTDR-K ce6ecmou,uocmu nepe6030K RI\ .ir,oporax pas-
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TA5Jll1LlA IV. 

E)Keroµ;nwe pACXOAbl ua O;J.UB KU.'IOMeTp l\Opor pa31:fblX TllDOB. 

I. Ha11Jote11011am1c 
pa3p11.c1.a 

Vlo Vl6 Vila VIJ6 VIila I Vlll6 

3. n epBOK3'13JlbH311 
CTOH WOC l b (c~ . 

150--050 Ta6.1. lll ) 25- 50.000 15- 2>.000 000- 15.000 2.500- 8,000 650-2.500 

4 . P aCJ.OJlbl Ha CO· 
.!lep*a1111e 11 '" 5-4 6-5 7-6 

I 
8 - 7 20-10 ll0 HT1 npOUCHtOB 

py6J1eA. 1.250-2.000 900-1.250 550- 900 200- S.SO 50-200 30-6.5 

5. nor3LUCHl!C " npoUCHT fill 
,,_ 

10 mna11 .• 7-6 8- 7 9-8 10 10 

py6Jiell. l.750- 3.000 1.200-1.750 700- 1.200 250- 800 50- 250 10-65 

6. fl onH1>1CC)!(CfOA· 
Ill.I C paClOAbl 11 3 
I NM .. 3.000-5.000 2.000- 3.000 1.250-2.1 00 450-1.350 100--\SO 35-130 

. 'lmrnoro TBaa 1, TO c.1et1;yeT npe.E,1,e ucero OTH01'11Tb, 'I.TO a1·a JapaKTe­
pucTErna SBJiaeTCJI eam1eoee ycToi1:quRott. Ce6eCTOBllOCTb nepesossn no 
OAHOfi D TOl1: me ..!1,0pore cn.u.ao B3M08fl8TCH: OT T8KHI <t>aRTOpOB, K8K 

CTOBMOCTb 9KHllalKa 8 A0Hb (s CBOIO O'l0p0Ab, 88.BUCHW,8S OT ~ee ea lfiy­
pa.m, Oeesue, ffiBl:ILI B np.), OT pl),11;& rpysa ( ceSOHHOCTb ll AMbHOCTh ne­
peBOSKH-'IHc.:TO KOHLI.OB 8 AeRb) D T. A· Ilo&TOMY H0JlbSS: ycTaROBHTb 
deUCt1io1mte.:ibHYJO ce6eeTODUOCTb nepe808KB, i!OlKHO BLl'IBC.'18Tb TO.'tbKO 
eeKOTopyiO yc.'IOBBj iO, DO!If'laeHylO BCIOAll us npeAD0.'10iK0BHli, npoae­
cweae.111,u y c.408110 paMe'IHbJM paapaJt.aM AOpor. TaKoe BbJ•rnc.rnnoe npeA­

cr ae.rneo e c,1e,,y10~en Ta6,rnu.e V lC11. cTp. 13). 
D;U(flpbl no.'1e8HOl1 uarpyaKB I' npuBHTbJ COOTBe1'CTB0BHO Be.rn~muav 

coapOTHBJl081:1H ABDlR0HUlO I[ pyKOBOABlll,RX D0j\'b0MOB: B 06ll'6Y, STU H8· 
rpyaKn 6.'IBSKD K ua6.1110.a.aeML11f B ;r;eilCTHBT0JlhHOCrn. 1JO.'I03Hblfi npo6er JI 
apuen paa11w1.1 no.101mne cyTO'IHOro (Haap., ope 30 KM CjTO'IHoro npo­

IOJt.a .'IOWatl,H DO:lCBHI.lll npo6er JI= 15 KM, o6paTHO nop01RH0M). Ilpn 
11epe10,le R paeps:;i;aii: Yll6, VIIIa n VIII6 opeusTO noc.:iet1,oeaTM.bHOe 
yueebmeene ee.rn'IDBbl npo6era, TSK K&K KOlKHO ap0Jt.DO.!l&raTb H& AOPO­
r&X 06.~erqeunoro rena (BOJIOCTHLIX 1 noJ1eeblx) yMeHhmeeee paccmoaHua 
nep e003KU BJ BKeCTe c BUH, cyTOl.fDOrO 'IBC.!lll o6opOTOB. CyTO'iHllfl CTOB-
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MOCTL uop;BOAbl p;.1s AOpor Via, Vila yc.10BHO npeHnT&, no i1.0soeeu1iu1 uop~ 
.11aM, a 2 p. 50 K., a p;;is pasps,11,a VU611 VIII noHeateHa .11;0 2 p.- 1 p. 80 R. 
(ea 20-30% ), HMM B BHJ.y, 'ITO KpeCTbBHCKHe .!IOWRAB ncoo.u.sylOTea 
D B sua•rnTe.!lbHOll '18CTD COAePJE8.TCS. n noraW8fOTtSI aa ClleT pa6oTbl 

" ce.111>CKOM xosnllcree. 4'>a&tnqecKe B KaiRAOM KORKpeTHOM Myqae cpe,11;Ree 

BOJIB'llrn:bl no.'leSttOH aarpya1m, cyTO'IROrO nO.'l03HOro npo6era, cyto•rnoft 
CTOHMOCTB n, I! pesyurate, cp0,ll;R0ll: ce6eCTODllOCTll nepeBOSKH 1 TORRO• 

Kll.!OMetpa. p;O.'IJR.Hbl. ycraeaeJ.nearLCH 06CJ1.ep;osaeoeu na Mecre. Ilpeee~ 
ACHH.bl0 B T86ABll6 v u.eq)pbl, T8K me lt3K u npCAbU.YID,BC BKOBOlllH'lCCBDC 

xapaKrepeCTRKH, YOrp CJIYlKBTb TO.:lbKO K8K opneHTBpOBO'IHble. 

5. KpHTepHy~n.1 AJIH Rhl6opa Tn1ut .n,oporu. 

B Ttl.6.!IIIU,6 I jKa8altbl. OCHOBBbIC TDDbl .a.opor II.JUI pasehlJ: rpysoe, 
a R Ta6.'!lfu,e II Te.lHoqec1me CTae.11;apTb1 AJZJl OTBI TUDOR. Ta&HM o6pa­

so11, ec.rrn HSReCTH& rpyaoeanpHiK0BBOCTb, TO, 00.'lbSYHCb Ta6.mu.ett I D JI, 
MOlRBO oo,11,06paTb THO JJ;Oporn. TaKoe pewem1e a&A,&'IH, KOBe'fBO, ROCBT 
TOJbRO yc.'IOBRhltt i:apaKTep, K8K B01TeKa10m,ee HS HCKOTOpbu: CJJ,eJaHHblI 

AQaym;eeuA. 8KOHOMll'l.eCRB0 BYrop;oi OT y.11ytuneuos 1t0por saeBCBT OT 
panepa &&Tf>AT Ha coopymeuoe e OT y111euLwenea ce6ectoouoCTn uepe­

1: • . 1,i.·y If ,, 

$Hr. \. 

BOJOK. XoTJI TaKee JJ,aeei.ie 

n upneep;eebl e Ta6.rnn;ax 

111, IY e Y, HO sume 
6bl.'l0 YK833HO, 'ITO 9TII 

9KOHOllD'leCKBe xap&&Tepn­
CTBKU cJlaKTHtfCCKU MOryr 
l\O.'IC6&TbCH B 60.'lbWBX ope ­
,!J,6.'181', B 38.HBCIJMOCTH OT 

MCCTBbl l yc.lOBBit- u.eH Ha 

CTpOBTCJlbHbl0 pa60Tbl, ne­
JlCROSO'IBble Cpe,!1,CTB& HT. Jt. 

II03TOMY ra6.rnn;a I npek 
Ha8H81f8.CTCH TQ,lbKO ,!1,.18 

upep;sapBTC.!lLHo.it opeeern· 
J>OBKB, a B K&lR,11;0.Y OTAeJl.b -

no.M c.1y 11ae Bhl6op Tnua C.16)1J6T nposepBTh paC'ICTll.Mlf Ha OCHOB8BBH. 

{flaRreqecae1 JJ.&HHbll. 

Ecu uo ocn a6cu.ecc ouolftoTb KOJ(fuf)Bu.eeer w+i (cyiu1y ee.'IH· 
'lH.U conpOTBB.!ICUBll JJ.BBJKCBIJlO B eae6o.uwero DO,<l;'b6Ua) , TO B~C TBDbl 

VI- VIII no11:y'Hl.T, cor.1aceo ra6.:rnu.e Y, onpeAe.>ieeuoe no.iomeH11e ea 
s ro.lt OCII (ijlur. 1 ). Ilo OCH OPABURT Jd:OlR.HO OT.!lOlKBTI. ~19 RaJft,!l;OfO TRDa COOT­

Jl6TCTBJlOW,Oe xap&KT6p1ICTDRU, uaap., eopM&...'lbBYlO uarpysity B TORHax ua 

UOJJ,BO.D;J I', COeADBllH TO'l:Kll, COOTB6TC'IBYK>UJ;D6 OT.<i;C.:lhBbl.U TIID&ll'1 D0.1Y'llUI 

&pesy10 I'= {1 (w -t- i). PacXOAbl H& nepeeosKy ea opoTB JKeuun 1 KM 

upu paseoit rpysonanpnmeueocm MOiKHO npe,\CTaeuTh ua Toll me amope 
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B BD.\0 nyqKa speoblJ: N,.y = {2 ('w+i), r.a.e Ni, N'J. ... se.a1111ue1:i1 rpyao· 
eanpaJKeeeocTe, 1 a y ceOeCTODMOCTh 1 m-KM. Ha Toil ate amope 111>1. 
Mor.11e 6fll noctponn KpDR}'IO R=fs (w+ i) emero,a;ablJ: pacxoAOB ea 
COAepmaeoe, peMOHT, norameuee n upoa,eeTbl 1 1ui paaehtl TBIIOB .a;opor­
Kpasaa ara 6yAeT y6 ble&Tb (KaK »OJKHO ee.11,eTL es ra6.rn~ IV n V) no x epe 
yee.rn11eeea w+ i. Ec.m y<1ecr& nsMeuemrn nepeoea11RJ1hHOfi cron.11ocrn, 
B saeaCBMOCTB OT M0CTHt.IX yc.IOentt (pe.u.ecp, S0MJUI Ubl0 pa6011>1, MOCTbl, 

crOHllOCTh K&MHa), TO u AJUI eroA aauucuuocrn R,. = f s (w+ i) aOJIJ'IDTCS 

DJ'IOK Rpeoblx. Bw6epu COOTBeTCT11y10m,ue Rpneble R 11 = fa (w + i) no 
M0CTBlilH yCiI.oemn1 n N,JJ = f <J. (w + i) no rpyao1:1Aapame1:1eocm, MOiRRO 
nocrponth cyiu1apey10 KpneyJO R"+ NiJJ={,. (w+ i) no.'Iublx pacxop;oe 
ea rpaecnopr, T.-e. na AOporu u ea uepenoe&e. Meue11p1 aTOA KpneoA 
oope.:i,e.anT H8BBbl:rOAHettm1dt THD D,Oporn. 8TOT llHOBllJM Re acerAa 6yAe'l: 
cooTaeTcTeosan TO'IK0 uepece'lenns Kpee1iu: R 11 u Nky , eo, eoo6me 
I'OROpe, 6yAeT BBMeH11TbCH, B BQ BDCHMOCTB OT U0.10JK0HHH :)TBX ABYX 
KpBBblX. 

OnecanHblii MBTOA HB.'IHBTC!I eseecTHblM npneMon OTblCKaena nnen-
11y11a pac.10.11;0~ ea coopym.eeee n 0&cmroarau;e10. B npa&Te&e oe, OiJ.B8KO, 
ue acerA& npB)J0HDM, T8K K8K UOCTpOHTb aa,11,emeo STU KpBBble u,m 
onpe.!1,BllBTI> COOTBBTCTBYIOJ.D,80 'llBC.1eenble S8BIJCBMOCTH B oco6enaocrn 
Nky = f" (w+•) ne acer;l.a JAaeTcs, BC!IBACTBBB rpya.uoctn oupep;e.11eueo 
yc1·&1:10BllTb ce6eCTOHMOCT.b oepee030K ll my doAtO ipysoo6opoma, IJ& KOTO· 
pott OTpaJKaeTCH y11y-qmeuee 11;oporn. Kpo11e ror o, e arou pac'lere HC 

Y'ITBHO se&'lenee y11y1:1meens naccamepCKifX nepesoeOK. Ilosro11y, o6hlKHO'­

eeeuo, opexoADTCH DO.lbBO oanca 60,11ee ynpow;e11ehum Kpe1epeyai:a.11u. 
Ta&e.1 Momeo yxaaan p,ea: 
a) emero~Hhle pacxOAbl ea y.1runeaee AO})Or ne ll;O.!UKBhl upeBr.i:­

W&Tb 25-30°/o CTOBMOCTB uepeeoaox; 
6) Te 'JKe pacJOAl>I, BR1Uoqas II 1uaT6lKll DO salh1y, ue AO.lJRBhl 

npeeblm&Tb cJ>axru1:1ecxu 1J.Jateme1:i1x peccypcoe uecruoro sace.'!een11 
u rocyA&PCTBa, KOTOpblC MOryT 6blTb OTnym.eRI.t Ha AaeeyIO a;opom­
eylO ce11:>. 

0 6a ate Kp1trepeyim OlleBBAHW. Pep,KO Momeo paCC'IDTblBaTL, n pc­
ey.1uaTe y.'ly1:1rueHlill AOpor, nOBbICU'l'b narpyny Ha DOABO,ll,y, a TeM C&MbHI 
n yAemeoeTb nepeeosKn 60.n.me, 1'BM Ha 20- 30°/0 . Kose'lnO, ocueTca 
ceepx &Toro y.'ly1:1meene naccamepcKox coo611\eHui1 n o6rn.nll nO,!l;'hBM 
xoeslfcrea. Ho, Tai> &aK yKasanaoe noa1i1weene HarpyBKR ua 20-30°/0 
AOCTeraeTCH B uepe.!.te rO).bl 01:1eeh peAKO n ne pacnpocrpae11eTCJ1 ua 
BBCb o6'bCM nepeBOSOK, TO, 6es oco6ott norpemnocm, T8KYIO BC•lllllDBY 

88.Tpar ua Y-1)''11116110 6 .11opor HOlKHO C1:1 BT8Tb npeOe.i11.1t0U D OTBM rpy6o 
HIU16THTb 808M0lKHbl0 TDill.I AQpor. 

Em,e peaa1>uee npe,ll,e.1, ynaaau1ml1 e nynxre 6); 11 K8lftAOM 1:1acruoll 
C.!1yqae OH e .1tettc1enrM1>eocre .a:o.:u1eTc11 pem&IOliJ,UM. B ame aace.'lenue 

1 Y<1uTbll;l<lH TCMbMO tairne nepes03Kll (npe1mymecToem 10 nc;rnorpy3HbU~ u 11eumc ), 
Ha CTOHMOCTK IWTOjlblX .0Tpa>1rnCTCJ'I y11y <1w e1111e COCTO}UtllH AOpor. 
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TpaTD.'10 .11.0 BOAHbl ea AOporn 20-50 ROil, e a mere.ur, B AHrJIBH 
3- 4 py6.u1; R CoeAuneuBblX illtarax OK0.'10 20 py6.11.eA. n 6.rnmaftwell 
6yAJID,01f eP,sn .'ID llOiKBO pacCl.IBTblBaTJ. ea pea1rnft CK8. ':10K nJfaTeJKBOit 
cnoco6Rocrn Hace.1eHus. H.ves ra&oft npeAe,1 oos11 omehlx emer0Ae1>11. 
811.TpaT ua .l.OPOHtB00 A6.'IO, OCT&6TCB pacnpe.lle.rnTb 9TY cyin1.y HelKJl,y 

OTJl.0.'ILBbUIO YllRCTKRAIO. 

Ha <f>ur. 2 ao ocn a6c~ecc OT.'lt'ltteebl cyarnapu1>1e npot.Riti.euea 11.; 

OTAMbHbll yll&CTKOB cem B nopaAKe y6b1Ba10m,en rpyaouaapruKeHHOCTH. 

}~'!I Jlo OCH OPABD&T esepx OTJiOlReBLl opo-
esse.11.eee11 Vky cromtO<:TH nepesosoK 
ea 1 KM. llot01Il8.Jlb Bepuett &mOpbl 
npeACTae.ui:er cy1i1111y "E.1,1;,l1,;Y paCXOAOB 
H& oepeeosKn. Ec.m or ocn a6c~ncc 
BHHS OTK.'1.8.'l.blllaTh ee.HJ'IBHhf erKerOAHIH 
pacXOAOB R1~ ea 1 1'.M AQporn es6pau­
ehlx TllUOU, '1'0 D.'l()ID,8Ab 8B iti.86ii smopbl 
'i'..R,.h nso6paseT cyny pac1ot1,0B ea 
.!l;Opomeoe ,;e.11.0. 

¢11tr. 2. 

Cor.rncao o pe.a,T,ttr.yu~ero 'ERJk< 
(0,25 AO 0,30) 'EN,/JJJ e, c ,11.pyrol:!: CTQ· 
poebt, 'i'..R1l£<, A 111a.,; rAe A.w.u:-upe,!J.eA 

ruaTeac:uoti cnoco6uocTD. 0'lebDAHo, 'lTO otiepnaee n.11ow.Me Hameen 
amopbl ,!J.0.l)l{H() 6l:ilT.b B COOTBCTCTBBD c sepxeen, T.-e. yqacTtm c 60.!l.b­
"weM rpysoo6opOTOlll Jl(};latHbl CTp0D1".bCH COOTB6TCTB6HHO UOBblIUeHHblX 
TDDOB. 38,AaBOJOC.b npeiJ.6.1.bHOli B6.'1D'IDBOit o6m,eil DJl0Ql8JlU HU)l{Ueit 
BOlOp.bl, .'10rKO 00,!J.06paT.b Op,!J.B88Tbl .ll.;19 0TA6•lbHhll c1·0.!l6U.OB 8 A8MCTUTb, 
upm16HllT6.UHO K M.6CTBhUil pe8.t.bHblM yC.110BllJIM, 1'1JUW. 

Ha apeee;i.euublx B ea11a.n:e awil crari.n ll;mflpOBhlI A38HLll o ;1,eti ­
CTRBTe.11bBOM pacapeAC•TCHl:IB rpysoo6opota .11erKO y6e;r.eTbCH, qTo 10-30°/o 
;r.opOOKuoil cern o6wxeoseueo BblDO.'IHBIOT 50-60°/0 ocel:!: pa6oTbl oepe­
BOSOK. CoorsercTBeeuo, ea sra 10-30°/0 npornllr.eenn u .!J.O-'IJKea. otny~ 
CK81'bCJI 60.'lb1U8ff '18CTh 1rne10m,nxcs B pacnopHJKCHtlII CpC,!J,CTB, A.'lff 803-
MOilrnO CKOporo )],OBe.a;eenff ex AO 00BblUie88blI CTll.H,11.apTOB. qTO RacaeTCB 
OCT8JILHOtt 'lacTn CCTB (70-90°/o npOTJliftCHml), TO Ha Hee AO.UKHbl 
pacxotr.osaTi.C}{ 11nn111t1a.;:i i,eble cpe,ll;Crsa, Koropble 06ecrce'lnBa10T 6esooac­
Hucn. H eenpepblBBOCTb coo6m;eH0!1-11p8K'l'H'16CKH Cp0MT83 Ha yc1·poil:­
CTBO llOCTOB n uepenpae 06.'1erqeueoro rnna. 
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HHm.. ]1. . B. A HrenLCKHii 

H PACYETY 

MHOIOnPOJlET HblX 

HEPA3PE3HblX 6AJ10K 



K pac'leTy MeoronpOJ1eTehlx eepaapeaehIX 
OaJIOK. 

JJ;.11s pac'lera uepaspessblx 6a.'lo& 1.1am;e Bcero no.i11;.sy10rCJ1 reopexott 
Clapeyron's u Bertot o rpex 1110MeeTa1. 

IlpBH0H0HH0 aTOtt T00p0Yh1 K 6a...!Ke c ue60J!bWHM qec.rnM np0il0TOB 

He BJ1e1urr ei;isaRex aaTpyp;tteeeii. Ho eCJR pac'leTy no.11.n:emer 6airna 
M&OroopOJl0THfUI, TO rpy;rl;HOCTb pac'leTa 8H8.1:1.BT0Jib80 B08pacraeT, T8K K&K 

opexo,11.ercn: pewar& c11creMy 60-1bmoro 1:1.nc.'Ia ypaReeuen. B arou c.1y11ae 
iin6o npn6eram R CH0J:\B8..llhHblM MarerirareqecKBH npeexaM p;u pemeuee 
cucreM1>1, ;rn6o oo.u.ay1< TCK ,a;py rmrn caoco6aue: pacqcra. 

B eacroJ110,ett crari.e Mhl yxam.e.11 opeeir, noaeo:unom.utt pacnpo­
crpaaan. 11p1n1eee1i1ocr1:> yp-na Bertot ua MHoroupo.rnrem) 6a.n:&e 6es 
o6LJ.qUhlI yc.rnmeeun11-H&M0TBM TaKOii IIjTb pacqera, B KOTOpoll peme­
ene ceCTeMbl aaHeHeeo pemeeeeM pHA& ypaseceen c O,l,BBH eeeasecT· 
HYH. Tuas aai.1eea1 xoue<1eo, npeJtCT&B.'IBeT aaa11nTe.J1beoe yo:pom.eeee. 

l'b;esr npeA,18. raexoro upeeHa, B 06m.11x 11epTax, saMJ011&eTCB 

s c.11e,:i;yrow,e11. 
1'eopeYy Bertot uym110 npe11euen. R J11 uo1·onpoJ1eTuoit 6MKe AB& 

pasa-K&at,11,hlD pas K 68JIK0 c Cl>BKTDBRJlll sarpymee11e11. 3Te ct>mtTBBHl:.18 
aarpyateHex Bt.16epa10TCB T&K, '1T06bl, c OAROH CTOpOBbll DG.'ly\lo.rncb 
yopom,eHes e ypaeueeeHX rpex ll.OMeHTOB, a e Apyrott, - "lT06bl, upn 
0.ll;BOBpeueeeoM ,!lenCTBHU ea f.ia.JJKJ o6eax <f>uKTBBBblJ: H&rpySOK1 upn BI 
c.11omeuon, uo.1y..,1111acb 6bl c1eM& sa;taeeon earpyssa. 

A.rn no.'ly'leee.a ecso111.u seaqeeeii ll.OMeBTOll Hfl onopax, ay11rno, 
cor.1acuo npueo;eny C./10iK0HDS A0ll:CTBDB CD.'1', cy11uepOB8Tb 8H&<l0HOB 
onop11b1X 110Met1TOB OT o6onx <f>eKTBBHblX sarpym.eeett, eall:1J,ennble ns 

COCT8BJleHHblX ypaeueunli. 
Pacc1110Tpn1:1 AeTaJtbBO npou.ecc peweena 5aA&4H. UycTb l'pe6yere11 

pac•rnT8Tb 6eCKOHCO.'lbHJIO 6a.uty co ceo60ABblMB ROHD;&MD, .1eJKam,y10 ea 
ueynpyrex ouopax A,- B, ... Z, pac1Io .. 1omeenblJ: ea OAHOll ypoeee, BMC· 
10w,y10 mecrxOCTb EI, nocTOHHHYIO ,o; .. rn xalK,!J,oro IIpo.11eTa e earpymeu­

uyt0 88A8HBOn CBCTeHOfi CB.II. 
Yp-ee Tpex MOMeBTOB, COCTaB.:lae1i1.oe AMI R8lKJl.Oii n&phl Cll&3\HblX 

npo.1eToe, .1eeoro 11 npaeoro, MOjKeT 6blT1> eaoecaeo e rasoll: <J>op1i1.e: 

M ~ . 2 lf (~ !'.o- )+M 1'.-: ~ N, -
"I" T • c J., + I11 ti !"'+ I_. + ln -0. 

169 



3Aeci. L-A·rnea upoAeTa, I-Mo11eeT neep1lilll1 E-11o;J.y.u, ynpyrocru, 
Jlf- 11011ettT tta ouope, .\1- •ueu, sasocmn;utt OT earpysKn. Mu,!1,eKCbl A·, 

c H 1J llOK8.Sb1BtUOT OTHOlllemre COOTBeTCTB0HBOtt 6yKBbl K ..ieeoli, cpeAHeii 
H npaeott onope mm npoAeTy. 3ea1.1ee1H1 rpyBOBhlX •ueuoe V 6epyTCff 
0 3 e.~eAywm,eA n 6.111 11Krt: 

PO Jl H Ar PY 3 Kl1 A' ,, 

- c_- . - 1,-, ~--:--,-"--.-----,-;--------\'-,-,,-(-a,---aD- ,--2-1,-:---!1-;'--.--(b-:--o-,)-(2-L-.. --
1 

I " : • • l ~ 
1 

~ J,,. 

£"c~ A unnuiy;rn-''lt I - a;- a:) I - b , - b~) 
-- -- - --------'---- -7----

1,:[ t+ I L:[+ + 
+ f.<q1- 1J 1) J +·Th (q:i- q~) J 

1--- lt .. --~.-/,.---: 'i 
•j;11111 111 1111111111111t@ijllll lllllllillllllll fll:•· ; 

9; 93 -- - i 

Ec:ru Ha npo.rnr c HaJ: 0.1,Hrcs 1:1:arpya1.:u pa;moro po,!1,a, ro rpy aoeon 
'! .~en fl 8.Ul0TCff cyMuon c_.1ara.eM1>r X, COOTBeTCTByl()W.11 .1 1>-aac;t0n OT~e.l LHOii 
uarpysKe. 

Aouycrnlil, lITO na 6a.1ny, lipOMe Sa.1,aR111>1x cu:1, .rt.eiicrnyeT ew,e uapa 
CIU , npo.~OiKC IJIHl.fl n. npa BOMY h:OHIW 6a.:om; HC.rnllJIH<l ar oii n apw IIOl(O· 

6paHa Ta", 1.1ro MOMeur Ha. eropoa onope .M Bo o6paw,aer cH e 11y.11>. 

{l\foMenru aa onopax npn sroil: Harpya1,:e 06osua1.1n31 6ynn1ull! M A0, ••• M z°). 
B YfHIH Tpei: MOMeHTOB, npmieHHeHOl l 1,: nepsoli nape npO.leTOB, orna~ 
AaeT He TO.U.1\0 nepsbli't t.{ .~eH, paRHbfil Hy.no, Tai~ li<ll\ .1l l_/ = O (.1p11 
Cll060ADOrO li.OEIUJt. 6Mn.n), 110 n BTOpoil: '! .~ eH, co,11;epmaw.un MHOiKDTO.<teM 

J f 8° (rome 0611aw,emmil: B Hy.1b). 

110.1 ~· 1.1 aercs yp-ue BHA<l 

lil 0 L AB+ KAH + Nn£ _ o 
C I A B I .4. 8 IBc - ' 
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COAepmaIAee OAHO .rnw1> eensseCTHOe Mc°, NOTOpoe 1a1omeT 61i1Ti. oape­

J1.e.1eHo aeaaMep;.mTMI:oRO. B1i11:111c.rne M 0° 1 CocTasm1 yp-ue rpe1 wo»eH­
roa ;t.1R ('.1e,11;yiom;en: uapw apo.1eTOB- BG 11 CD - BToporo n rpen.ero. 

~ho y p aBHCHUC 6yAeT coaepJKa Tb TOJKe OJJ;RO .'IBIDL IIeOSBCCTHOC­

]J[ D 0, KOTOpoe B AO.llKHO 6.blTb TOT'·iaC onpC,!1,0.lCRO. 

IlepeXO;lR OT OJ!;BOtt napni: apo,1eroe }\ APyrott, lfli( opOiiAe• Ta ti:HM 
o6paaox BCfO 6<t1KJ, onpe,:i.e.1 88 BB UOC.'16,!l;Hero yp-8.11 ldQMCHT M)' U<l 

Kpai1Heii 11 paHott onope Z. 
Ec.111 6hl Mhl ee npn.rnmu.le K upaaoMy noeuy Ga.um uapbl ci1.1, ro 

11Iz0 pasH11.1oci. 61>1 Hy.1!01 TaK 1'aK KOeeu 6a,rne ceoCio,!l.CH. Rc.1eJ1,CTB11e me 

C,!l,e.:i:aa:uoro npe,11,110.:roJKeRDR, .iVzn renep1> OT.lll'ICB or up n, pnseu e npo · 
TUDOUO.lOIKCR no 381.U\f llOMCBTY npn.'IOntCRHOtt n a pbl. 

llui;, Hhl no.:ryqa,10 pn,!l ·1:1uc:reReblx aeMeRei:t Ne/ , 11Ln° .. Mz0 

n,:111 MOMCBTOB ea ncex oaopax 6a.n:e. 
Teneph Oy11eM BTop11•mo pacc.&1arpnsaT1> Tf JKe 6a:u•y, uo 6oa aa­

AaR11oit narpy s1.:e, it nRrn6ae.&1yro o,1111ott .rnmb napoli, npn.1omon110H 
y npaHoro Ro11u,a. 

Ilpm.t0HSH BROBb TeopeMy 0 1pex ~roMeHmx, llbl nonyo.urn HORYIO 
JJ;ODb ypa11 Hc1:1un, 113 l\OTOpbIX HailACM HOBblC BHMCBB.11 .MOlleHTOB Hll 

ouopllI . 3ru .110.11eHTl>1 06oaHa11m1 6yKsa111n M.d.1 , MB1
, • • • Mz1

• 

Ypasucnua ym.e 6y!tyT aaaq0Te.11>uo apow,c, nu;. naK 6y.1,yT cosep­
meaeo OTCJTCTBOB<l.Tb rpysoeue q.1enbl ,:\"1 enn6o.iee r.1nKe.1osec111>1e B Bbl· 

"111Col8Te.:lb 80M OTBOlllCHlllf. 
Ilepaoe ypaeueeoe noupe1Kee11y tte 6y.J.er coitep>KaTb uepsoi-o 

"l.lC H!l, HO MOHCHT HR BTOpoi:t onope ya.e ee 6yACll C"IBT<l.Tb p:t!IHbUI ey.110 

( 'ITO ee.BOBMOlR.80). 
Ilo.1y11m1 r anoe ypaB11enne: 

211£ i ( L~u1 ...L J,1JC) ...L 1r 1 ~!!!l. -1 
B I~w 1 Inc ' i v I Be - ' · 

3ACCb JJ,Ra uenseecTHblX- 11fB1 B 1Jf c1· B01paarn11 ]fc1 qepes Af1/ , 

ao:1rnrn: M 0
1 = k0 ·Mn1

• 

Ilepe.rn,;i.n 1;0 eropott nape npo.lleTOe, uacrume.u e yp-nn B3tUleH 

..1.lf1./ ero ewpa>Keuue qepcs JJ[8
1• lhre1rno: 

LJJc ( Lnu ' ·uv) . Lev 
blni Inc + 2kc"Afn . Iuo + IoD -t-1111/ Icv = 0. 

0TCIO,J.a Hali,!l,eat: ][D = kD · .l[B'· 

Ilpo,!l;0.11Kaft nocTymttb DOA06R1i1.M ;ne o6paaou n Aa..n.we, e.b1.pas11.11 
ace oaopm.ie MO!ileerbl qepes 11011em mt sropott ouopc JtfB1. Jl,.1s: Kpaa­

tteli npasott onopbl uo.1yqnM Tome Jlf) = khM8
1
• 
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Hraic, Mhl uo.11y'le.rn }\Be rpyumi1 eaa11ennii Mo11eeTOa ea ouopa1. 
0.1.aa rpyuna cooTae·rerayer nepaott ea pacc11orpeeeblx tPop.u earpya.e-
0112 u upe,l\CTas.rncr psp; 11ece.11, Apyras me rpyuua eaK.11io•rner pA,!. 
<fly1t•n,n1t or Mn1

• 

Ilpe;1.CTaao11 ce6e, 'ITO o6e cxeMbl uarpyaxu )\ei1CTHJfOT o.11;1mape­
ti1eeHo. 'for.a.a MOMeer ea .no6oit ouope K 1o1oaceT 61.ir& npeiJ.CTae.;iea K!IK 
cy•nia OAHOH.ieeublx sea11eenft us 06eu1 rpyrrn, r.· e. BblpaanTca ran: 

11fx= J.lfx0 + 11IK1 = 11fx0+ kiMB1 
• (A) 

B 'IACTeocrn, MOMCHT ea 1>patteen upaBoli onope pa 11eu: 

jlfz = .:.lfz5+ kzM1/· 

Ho B Aei1CTBHTeJJbHOCTB, .11;iu1 sap,aeRoil Harpya1rn1 MOMenT ua Kpatt-
11ei1: onope paaee ny.110, taK Ral> Koeeu 6a.nm uc 8llAe.11atr. Ec.rn J11&;1 

B0.'IH'IH11Y 11IR1 IlOA6epeM TaK, "IT06bl MOMeHT ffil Kpal1een onope o6pa­

Til.1Cfl R uy.~ &, TO cyMM&p!ia}t uarpysKa HHlf6M ue 6y.tt,eT OT•lB\laTbCS OT 
aa1J.auuon. 

B CftMOH J(e.n:e, nepeaa cxeMa uarpyaKu aaK;no'lacr ll ce6e ace sa­
,\&Huble rpyabl e, KpOlle roro, uapy co.~ ea npaao.u TOpu,e. Ilp11paauesaa: 
cy.u11apubltt llOllCHT ea noMe:s.eeft npasoii onope ey:uo, .Ubl &THY at.1pa­
lRctell TO, llTO o6e napLI :s.pyr Apyra yentiTOiKalOT n, c.neAQBaTe.nuo, cy111-
Hapua11 C.IeYa TO;fu\eCTBCHHa c 31l;UlRBOli. 

Ye.mane-

. (BJ 

.J.1\CT 11os1i1omeocn onpep;e1rnTb tiec.1eeuo MB =.J.11.1/ *), noTOM u ace npo­

•rne BCKOMhl0 iro111euru Mc ... My na oaopax. Jl;.11s &roro npep;eTcs: oop;­
CTa.B.lBTb uo.11y .. eeeoe aeatieene M 1/ B cl>op1a1y.•y (A) npu paset.n: aea­

<.Jeeo111 uet1,eKca. 

B KOH~e CT8TbB no11ew,ee "IDC1leHBbllt nprrnep pac'leTa.. 
PaccMOTpe!il renepb neliOTOpble oco6ble c.1y<.Jae. 

Ba.1xa c noeco .~s11n. 

Ec.rn aa l \OHC01rnx 11arpys1>11 uer, TO 6airna pll.C<.JUTbleaerCH o6bl'I· 
nbUd nyrev, T8K ...S.K eesarpymeHBble KOHCOolD ee y"l11Tt.1aa10rcfl soace. 

Ec.m me ROnco.10 sarpymeeh1, TO n1m uepBOl1 cxeue sarpymeees 
:uo11enr Ht\ nepeoil onope yme 6y:s.er paaeu ae uy.,10, a cy1rne JllOMettroa 
rpysoa, CTOHID,IIX ua ROHCO.m, OTHOCIITC1lbHO nepuoi1 ODOpbl. IlepaLll1 'I.lee 
nepaoro yp-BR noarou y He OTUa.J,eT, a npe,'\CTaaorce B 'IDMOBO.U ae:s.e. 

• ) 3 11a'lt\IHC Ma OT8C'l3JOIUee 33.D.3llll011 t1arpyJKe, H3X04HTCll no o6iuell ¢10pMyJle (A). 
1'bteNHO: MB= iJl'B•+ Jla'· Ho Ma=O. nonoMy Ma= M,". 



CyJu1apublit MoueeT ua npaiiueii npaeott ooope no yp-mo (B) upu­
A0TCSJ npep&BHHTL ue ey.110, & MOHCBT)' CD.II, pacaO.'IOlK08.UblJ: ua upa110Jt 
KORCO.'ID OTROC8T0•1LHO npaeon onopbl'. 

B ocrui.uox XOA pacqera He naueenTCa. 

Ba.-,Ka c B<t,!l;e.1aeublM D Koeu;aMn • . 
3aMeeeH .1e 11yro 0;10CROCTb sa,11;e.nm ouopoi:i o6blqeoro Tuna u AO· 

6aem1 cw.e OABH npo.leT C.'ICBa , UO.'IOJKDB ECCTKOCTb 6a.1Ko ua 8TOM npo­
.'lere paeuott 6ecKoue11eocT11. Ta1..a11 sMieH&, oqee~1:101 ue noene11eT ea 
pacope,!l;e.'leuoe H&npn:meeei:t e 6a:rne1 TaN Rall 6 .. Ht.ro){aps uensMepullo 
60.J!bmoli meeT.Koern, AQ6ae.11eeeas qacrL 6a.urn neyopyra, n noroMy SJJC· 
MeHr ocn 6a.urn e TOH 1i1ecre, r){e no.taraerCH 6blTL B&A;CAKO, oree•rneT 
ycJIOBBIO 8&,!{CJIKD, 1.-e. ropDSOHT&.'IeH. ,ll,o6&R.'lCHHYIO onopy no11ern.u 6yK­
eott 0. Cocraonu ypaeneuee uoueeroe AJIH: nep11ott napbl npo.ieroe, 
DM6HHO: 

Ilo.rnmes 10 A = co 11 µ;onycree, 'lTO ec.11.e){crene ){Ooo.imure.nuon 
oapy cnpaua 11£~0 = 0, eaii,!l;eM qoc.1eneoe s0Me1:1ne MB 0• 3areu cocra­

eeu C.'leAylOUI,Ce yp·ne, e&iiABH M 0°, a oorou n opoqee ooopuhl'e 110-

11011TL1. Ee.TH np&BLltt l\OHCU CB060ACH, TO, IIO.'lyqne aoaqeene HOHCBTa 

ea xpattaen OIIOpo, nepexO,!J.Dll RO BTopeqeoxy BCC.'10AOB&HBIO 6a..tKH, aa­

rpyaeueol:t .'IUWL OJJ.HOU napoit. B nepem1 ypaauenoe ODl'ITL OTDMBT 

nepebltt q,1eu e nep eoe cnrae11oe a Cii06xax BTOporo .,.-,eua. Blilpaaeu 
MB' 'lepea M4

1 .•• )J;a..JLeeiiwnn xo,11;-06L1quL1lt. 

Ec.lD 1Re S&).BA&U u npaalolil ROHeu; 6a.me, 1·0 uom.Ho nocryrmTb 
Ta&. 3aucueu aa;l,t'.'!Kf ouopon c ruapuepoH n eaUAOM M01i1eer ua 11ei1. 
3aTeM npoii,n;ell 6u:Ky BTOpll'lHO, opBAIIO.'laran, 'ITO ACiiCTRYOT TOilLKO uapa 
na upaaoH KOHl~C. CoctaRHM, llMCC, BL1pa.JK0HBff .!1;!1.11 MOMCBTOB na ;i;eyx 
Kpahex npaRbJX onopax Y n Z OT cyiniapHoii earpyaKH. Jih1eeso: 

Jiy= 111/+ kyM,.1
1

; 

Ilpn flft.!l;JIBlltam,eM BLl60pe ee.rnqeebl Jl[A' 9.'ICMBHT OCH 6aJIKU na 
onope ;i;o.1meu 6hlTL ropesoeTaJILHhlM, ,ll,o6aeeu MhlCJJeeeo cw;c Ol{ee upo­
.1eT c Kpattuctt ooopoll: 01. 

CocTaBUH yp-nc Tpex MOM0HTOB Jl,.UI npo.'leTOB rz D ZO: 

o 1 Lyz . 0 1 , , i (Lyz . Lzo') · 
(11fy+kyMA) I y, -;- 2 (Nz ,-ky,M,) \Iyz + I zo' -;-

..LM , Lzo ·~ Ny~ = o 
' o l zo• , In~ . 
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n 9TOJI yp-uu OTII&.!l,8.IOT q.rnebl, co,11,epJKalll,Be Izo' B 88alil.eHtlTe.rn, 

TaK KaK Kbl 110.Jarae» JKeCTKOCTb ,11;06aB.11es1rnro Kpattsero upo.'l.0Ttl 6ec­
xoee11Hoit . 

Peruos aro yp-ne OTeocnre.nuo 111./, DOJJ.CTaBBM uatt,!l,ensoe sua· 

'10H80 .lf,/ B 06LIQHble cyxvapeble if>OJJM)'•lLI J\•111 OIIOJJH.blX KO»CHTOB. 

Cnv.1i1eT p111.1u oe sar py Hteune." 

Ec.m 6a:1Ka m1eer OCb cmLueTpnn, TO pacqeT ee sea1111te.ueo 
ynpomaeTCB. (CnanieTpes p;o21arna pac11pOCTp8.Hf1TbCH ue TO.'lbKO Ha 
uarpys1;.e,, BO TaKm.e Ra ii;.rnHbl H it\.CCTKOCTJI COOT86TCTBeBBblJ: apo.1eroa). 

~IlKTBBObl0 uapbl 6yAeM pacao.11araTb CJUUl0TJlH'lRO no 060mJ KOB­
llall, n ypaaeeenH nncat1> 6y;J;eM .:remi, .a.u o,11;eoJ1 110.10BeHbi- apasoll, 

¢'Hr. 2. 

BLl'OllCblB&ll ox, eaqff. 

fltul c npo.11eTOB B 1 A 
" AB (cjmr. !) u.rn 
A 1A u AB ((fmr. 2), 
sa1u10qa1011\ui: OCb 

CUMll0Tpun. Ilpe STOM 

Hi\AO )' 'l0CTb, ':ITO MO· 
M0Bl'bl H& 0,l,HOBMeH· 
Bb!X onopai: pasn1>i 

(BC.'10,!l,CTllU0 CBMM0T• 
pne). Iloaro11y 8 DC})BOll ypasueeue HM0CTO tpex ll0ll0BTOB 6yAeM DY0Tb 

TO•lbKO AB&. Ilo.1arai1 OAUH HS enx, eanp1rnep, 111_4° pRBBfilll ny.'llO, H8J:O­

AHM .i.ll1/ , u T. l ... Hcc.1eAOBaTb npnXOAUTCH IIO.'IOsuey 6a.'IK JJ, n pa601a 

l'OKp&lll,AeTCSf DO"ITB BABOe. 

B s1:1K.11m1e1rn e OTllereu u..eaaoe CBOiiCTBO npeA.~araeuoro cnoco6a 
B.c.m 6a.11Ky, pac'lnTauuy10 nJ1e O!f,HOtt cxe;ye uarpysxa, aa,s,..'103tl!T npo­
eep111'h na. ,11;pyry10 lf>opHy sarpy»tceeH 1 TO BTopott pac<zeT CiyAeT sHa1rn. 
TUbHO 11po11\e nepsoro, T&K Ras ucc.11e,1J,oean11H 6a.rnn ua sarpya:eeee 

OAHOi'i .rnmb napott c11.1 npn BTOpn•rno.u paclfeTe nponssop;nTh ue npn­
AtJTCSf (OHO yme CM•18HO upn nep -
SOM p&C'leTe ll pesy.lbTaT&lJU 
MO:lKHO D0.1b80Jl8.ThCfl A.'I.H ,11.pyrnx 
c21yqaes HarpysK 11). 

Ilpe11ep pacqera. 

Hallru 11011eHTh! Ha onopai: 
68.JIKD C O!f,UH&KOBOli lK0CTROCTblO 

<l>nr. 3. 

cc'JeHnli so scex upo.11erax, sarpymeailoll cor.11aceo J\&Huon ci:eMe (<flnr.~ 3 J. 
,ll,.rn Atl.BHLIX yc.10sull Ba.!f,8.'lB, yp-ee Tpe.1 M0.Y0BTOB 11pe,!1,CT&BllTCil 

B ueCKO.-l bKO 60.11ee upOCTOll flRJi;e. 

J.fUCHHO: 

.1~1 D.1 + 2Mc (L .. + L n) + :ll11 L.,. +.JV,,+ .\~1 = 0. 
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IJO.'!IHfBCb T&6 .. 10<1KoA sua11eR»ii N, narneM yp-ee A.HI nepaolt napbl 
np0.'16TOB, no.'l.aras JJ.fB = 0. 

11(·5 + ''~0 4' + 6800 3(5-i-)= 0. 

Orcio.m;a Jt:= - 20736 r>i·.11. 

)l..rn Btopolt napbl npOMTOB-BC e CD: 

2. - ;0136 (5 + 6) +..u;, . 6 + 6800.2(5 - ~) + 

+ ·~.02(4'- 1 ')· (2 6'-l' - 4') = 0. 

1ll,i; = 4932415 Ki·,11, 

)J;u npoJ1eToa OD " DE: 

- 20736 · 6 + 2· 49324,5 (6 + 4J + M_;,.4 + 

+ ~~oi (5'- 2'. z. 6' -2' - 5') -sooo . 2( 4- ~)=o, 

OTKYAll M ;; =-231737,210•,lt. 

)(.1s DOC.le,!l;Re lt napbl np0.'16TOB: 

49324· 4 + 2 - 231737 . (4 + 3) + 111;,.3-8000 · 2 (4 -¥-) = ·0 . 

.J.lf ;,,= 1031674,5 K'i ·M. 

Hcc.le;J.yev renepb 6a.1Ky npe .n;ettcnau o.n;eon •1HWb napbl cnpaaa. 
)l..1s uepaon n&pbl npoJeros: 

2M;(4+5J+Jr; 5=0, 

111~ = - 3,6 jlf~. 

p;.rn opo.n:e1·oa BC e CD: 

Nn·5 + 2·(- 3,6 Mn)· (5 + 6) + M1~ 6=0; 

;lfJ,= 12,366 M~ . 

)\lS CD H DE : 

-3,6-M; · 6 + 2. 1 2,366-ilf~ (6 + 4) + M;,,·4=0. 

Jl[~.= - 56,43 Jlf~. 
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10 

,ll;;u1 npo.ieTOB IJ E e EF 

12,366 Af,,.4 + 2 (-56,43 M8 H4+ 3) + 11f~,,·3=0. 

M;,= 246,8 5 21Is. 

Ilpa OAHOspeMe11eoM AeticTBee HarpyaKn xo.111euT aa ooope F pa­
eee uy.uo. 3ea11eT: 

176 

1031674,5 <1 .. •+246,85 M~=O. 

HCTeeuoe sea.qeeee .lfOHeBTa ea BTOpoA orrope e&.ttA0HO. 

Tenepi. Bb111BCJIBM MOM011Tbl aa onopax a, D e E DO <f>op11yJ1e (A). 

Afo= - 20736•"·" + (- 3,6)· (-4179,3""")= -6690,5<1·-'" 

.il!D=49324,6<hu+ 12,366 (-4179,3 """) = -2357 •1""· 
!IIE= - 23 1735 "'"" + {- 56,34)(-4179,3 """) =4103 ""'"· 

Ha xpai1801 oaopu: A n F lfOveeTfll paBRbl uy.110. 



HmK. B. A. racTCll 

nPVIMEHEHV1E 

C H{ECTKVIMVI Y3J1AMVI 



IIpuMeHeHue rpa<tJuqecKHX MeTOJi:OB K pa­
cqeTy <lJepM c mecTKHMH Y3JiaMu. 

Bfil'IBC!leene ,!l;ODOJlBBTe.rbHhlX eanpam.e1rnn OT mec1"1toCTH yM.OB 

1•pe6yeT ,ll;OBO.llbBO 60,lblIHII R YTOMHTe.u.nhlX BblRHJJ.OR, npn ROTOpblX 

.1erso snaCTb B rpy6y10 omn6n.y. BHecrn c TeM, npm101U16Mhi.il R 6ou­
lllBHCTBe Myqaes npn pemettnrr OTOil S&Aa11n cnoco6 noc.~e.wsaTe.llbHblI 

ope6.'liJJKCHDi1' B apmf>MeTnlleCKOl:i 410pl!e He IJ,aeT AQCT8TO"IBO HCHOll 

K&pl'DKhl &TIU: npu6.10meuuit. 'l'aKHM 06paso111, BIIOJIH6 ecTeCTBCHllO BOSHH· 

KaeT MblC.'lb 06 BCIIO.'lb30B81:lBll rpa!Jm:11ec&oro l16TOJl.&1 &OTOpbl i:t, 06.'la]J,Rll 

ece~m CB0011u oco6ceuoCTm1m1 R&K-TO: ear.UIABOCTb, uexaaeqeocn, 0'10· 
BB.llHOCl'b omn6oK n op., !IOlKeT A&1'b H TO'IBOCTb) BIIO.:rne .'l,OCT8.T0'1HYIO 

;pa npaKTDKD, no cym,ecTBy ,!lC.'Ia HC MCHbWjlO, •1e.u a1:1a,1UTB'l6CKBH 

lJCTOJJ.. 

fpa4;1H•JCCRBJ1 M6T0,\ Onpe,a;e.1C RllH .11;000.lHBTCJtbHJ,U: U8.UplllKeHBii OT 

jfi.eCTKOCT11 yMoB ew,e B npow.rn11 cTo;ieme paapa60Ta1:1 PnTTepo11. 1 

OT.rn •IaHCh ,!l,OBO.lhHO npocT1>ui1u nocTpoeanHMif, 11eTOA &TOT Tpc6yeT 60.11i.­
woro quc.'1a npe6.1UJKCBHtt, T.-e. I1p1IB0il;HT K u,e.'HI ,il,OBO.H1BO He)l..leHBO. 

Ilpe,!I,.tOJKe&Hhlfi R noc.11e;i,uee speMH airnpnKaecK11u nemeuepou 1'. E Mao 2 

r1>alfln1.1ecKoi1 cuoco6, npn nas10,ecae OT,l.C.lhHhlX nocTpoeauii, OT.rn1.1aeTC>1 

60.lbmoii c"1omeoCThID1 Tax 'ITO no npmrna1rn10 C. 11: von Abo, n:uararo­
w,ero a caoeit CTaThe MCTO.\ Mao, qnc.rn Heo6:104nM1:>1X A<lH perneuua 
sa.:i.a1.1e .rn11nii orpouno. KpoMe Toro, o6a cnoco6a opu ua;ueeeunu ua­
r p ysKe ua Oil.BY D TY :me lfJepMy Tpe6yro1' llO'ITlf IlQ;lROfO UOBTOpeunH, 

BC.'lep;CTBne qero lfpesol>tqati eo OCJIO}RHHeTCSI 88IOiK,il,6Hll0 .rnunti B.'IIIJilHJH. 
ITp0,ll:.l01KeHHhle Jla1:1.a;c6eproM, 3 M10.i1-1ep-Bpec,11ay 4 n :311reccepoM ~ no­
ctpoeuns, ocnosaettble ea Teopnn eepaspeseblJ: 68.'IOK, coeepmee110 ue 
)'"IBTfilB8lOT IJ.llHHHBll perneTKD, 'l:TO 6r:.:r.10 Jl;ODYCTDUO ope CTapLIX KOB­

c1·py1ta;BHI n seymaer coirncene npu cospeue11e1u. IlpeJv1arae:u1>1it ee&e 

' Schweizarische Bauzeitung 1885; Anwendungen c.l er graphischen Statik T. II. Zil rlch 
1890, s. 171 - 200. 

•CM. C. V. \"Oil Abo Secondary Slr!!sses in Bridges Proc. of the Am. Soc. Civ. 
Eng. 1924, Sept. 

~Th. Landsberg, Zeitschr. des Hannover. Arch. und lngen. Ver. 1885 und 1886: 
Ri ller, I: c. S. 1!:16-202. 

; ~~'.il~~:C~~~1: 1D~11~~i~~tz~~~ft~it~~N ~~n;Pa~~;g8e9~ ~l~-:-~~~inv~frkc T. 11, S.13 - 21 : 
Berlin 1893. ,,. 179 



s aTott ctane Mero;J; ?itOiKer .n;ari. nasecrH f>le upem1yw.ccTBa .n;.1a ea.xo­

Jt0,eeiu1 .muon s.rnsmu1 npu .n;oso.u.eo a.1eueetapeL1x noctpoeem1.1; B TO JKe 
ape.us ou D03B0.1ReT y•ieCTb n MIIflene pewemu, a upn eeKOropo:.i 
ye.11omeeeun Aame n a.:uurnne iKeCTKOCTD yMOB Ra npOAO•lbRble ycn.rns 
s crepm1u1.1. 

Oceosew:e ypaueeen11. Pacc11orp1rn ctepmeeb AB, H8.XOJl,H­

ru.nttcH DO;J; Aeil:craneM npo,11,0.unux cn.1 S n »oYeHTOB M . .( u M 11. H s 

yc.10enn paBHOB0CBH CTepmea J'ICHO, qfO Ha &OIHUlJ: ero AO.,lKDLI 6blTJ. 

npn.:i:OiKeHLI n neprnxa.'lbeble cn.u.1 V' _1 n V'R (4mr. 1), ee.rn11nua KOTO-

, M.A.+Ms 
p1>1.I V' A = - VB= - --

1
-, npu 'leY imaKn llOMeHTOB BK.UO'lettbl 

v' a JI.I 06osHa11enne, no.11omnre.'IbHoe 
~ eanpae.,enne MOM0 DTOH - npotns 

, <1acoaon ctpe.uw, no.110mure.TJ:beoe 
S ..) ttaupas.::ieune eeprns&..11bm.u: cm.-

caepxy BH llS. H sre6at0lll,Uit MOMeBT 
: x_i : •~ B roqKe, 11a.x o,a;Hm,eftcH or A tt a 
~-- t --~'. paceroaunn x, paneu: 

<t>nr.l. 

r,11,e y - op,11,e11a1·a )'npyroA .11mrnn B TOtfRe x . 

.ll;mlJ<l>epeR~na.1b ROe ypaeeesne ynpyroii .menu: 

cVy M.a Sy V'Ax 
dx' = -EI+ m + EI 

Ec.rn 06os11aqmi. -it ':lepes n2
, TO ypaaneeue (1) npuMer s.1:1.a;: 

iPy MA Y'A x 
dx2-nty= - E I + EI. 

06m;utt uarerpa.'l ero: 

. ( ! ) 

, n.v - nx MA V'4x 
y = C1e + C2e + 8- - ---S- . (2) 

upn 'ICM upoHSBO..lbBb:le llOCTOHBHble HaXOAH1'CK BB aaqa.,bBbIJ: yc.1osen: 

y=O npH X=O B X= l. 

JI!(} 

TaKnu o6pasou: 

MA 
01 =- s 
C= MA 
' s 

1 - e ~ nl lT' .. 11 

e"'l- e -nl +'s· e'*l- e -t1l 



YuLI noeopora xoe~oe crepai;ea 

ct A = (~)~=o = C1n - C~·n- !._~~ 

(dyl G nl G -•I V', 
a.s = dX;x=l= t tie - 21ie -s-

u,rn1 DOCoTe UO.lf,CTaUOIUm Bhlpa:neanfi Jl;•lB 01 ll 02 

e"l +e - 11l_2 V'A ( 2 ) 
-,-.-,_-.---.-, +-8- -,.-,_-,--,., 111-1 

.il( .. ~n 2-enl_ r1-nl V 'A ( enl+c- nl ) 
ct11=3 eiil_e - 111 +s~\ enl_ e - nl nl- l . 

Ilpmieesa: rnnep6o.'IBlleCKne cpyaKu,nn, l!OJK0M npcACTasun. npe.'I,­
BAYII\Be 4Jop1i1y.111>1 n BHAe: 

ct = MA"( eotll'J1 nl---1-)+~(-"-1 - - 1) 
A S 0 sinh11l S sinhnl 

MAu ( I ) V ';. 
~11= -y sin hnl-eotgltnl . +-s(nl eotg li nZ -1) 

H.rn noc.1e upeo6pasoBaHutt: 

Jl[An nl V'A ( 111 ) 
a.A= - s- tg ii 2+-s sillllnT- 1 

M.An nl V 'A 
«n=--

8
-tg h 2 + ----g-(11lcotg hnl - I ). 

PemM STII ypasueuo.H OTeoenre;n.eo MA, eailAeK noc1e apeo6pa­

aoaaeeA: 
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a=g til + nlcotgh 2 
I( n'l' nl) 

nlcotgh 2 -2 

b=+( 11 ~rinl nleotgh..;}--) 
nlcot.gh 2 -2 

Ilo.uay.ach paa.IomeeeeM s p.at1.: 
1 x xa 2x5 .c1 

e-0tgh:i:=-.z+3 - ~+33 . 5 .7 - 33.52.7 + ·. 

KOTOp1i1tt CIOABTCll a6co.11FOTHO npe 0 < Ix I < r:. 
mrneM: 

. (3 ) 

i:otgh~ =~+~- 2:~:!
3

.5+ 24 .~: ~~5.7-2f. ;: .z~~ - 1 + · · (4) 

BroT psi{ CIO;].ercsr a6co.nortto npe O < 1-i- I < r., U.Kosoe yc.,osHe 

e naweM c.'1y11ae, xan. .11erKo y6eADTbCH, ncert1;a BhlIIO.uteno. 
IlOi',CT&BlUUI: paa.rnmeeoe (4) B BhlpRJKeHIUI A;UI ti 11 b B uo.u.syscb 

CBOfiCTB8.llll a6CO.'llOTHO CIO.ltH~BXCH pa;r;on, eaib;eM 

n2 P l lti'l4 

a= 1 + so-- 25000+ . 

n2 l 1 13 n ' l 4 

b= l -60 + 25000-. 

Cosepmeaeo aea.:1ore'l.RO eatt,<1,ell', "ITO 

1lfn= 
2 ~I(2a.zn~-b a A) 

· l 
j 

. (5) 

. (6) 

Bhlpamemrn A•lH a R b, IIO.l,CTaBBH 3Ha'!eH11H n, M03i:HO nepennca.ri, 
R BB)\e: 

SP 11S2l' T 

a= 1+ aoEI- 20000B·~1~ ' · 
SP . 13S2Z' 

b = l - 60 E[t" 250001_.,·2 I~ ·-
\ 
j 

. (i) 

B 60.n.mBnCTBe c.-1yt1aes upn pacqeTe <fiepll c mecTKmrn yBMMn 
no.~araioT a=b= 1, Tas qro: 
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CnAyer, OAR&JW, BMeTb B BII.llY, 'ITO r aKoe ,1,onyu:(euee .1i1oate1· euorA,a 
opasecre K cepbese1:in1 norpemeocrsH. B caxo111 ,11,e.ie, OIIlB6Ka npe onpe· 

.!1,0Jl0HBII a ft TaROM C:ryqae ee opeBOCXO,llHT 

SI' 
:;I= 30 EI1 

ab 

Ho 

(9) 

T,ll0 :7 - 0CHOB HOe H&npsrnteHne B crepmee OT npO.l,O.lLHOii co.m:, W-D.'10• 

m;&.lL ero ceqeuea, r-pannyc nuepu;m.1 ceqeuns. B noacax + B 60.umnn­

CTBe C.'lyqaee ll C opeROCXOAllT 30; upHHIIMaJI lj = 1000 1'.t/ CM !' H&lb,eM, 
~TO 

z1 = 3~~0~:0;~~0 = 0,0 14 

~ = G~~~~~~~O = 0,007 

'l'.-e. 01'HOCD1'0,1bH&H norpeWHOCTb B oope,!1,0.'ICHUB (I ll b ope npmieHe­

HBB lflopllp (8) ee npenocx01'81' lA°fo n 0,7°fo . llorpemuocr& B onpe­

,!1,0MRlm .\10~!0BTOH DO IJJ01n.1y.'laM (8) BO BCHKOM c-1r1ae M0HhWC 1,4°fo. 

He T&R o6CTOill' ,a:e.10 c paCKOCaMn lI CTOilKa~m, B KOTOpbIX ~ ee.rnKO 

IJ llOil\e'l: l OCTJlf&Tb J:J;8JKC 200 ( npu 0'10Hb c.rnGott pew er Ke), BC.'ICACTBne 

'lero norpenmocrL (JlOpMy.11 (8) pesFw B03pacraer. Ha11pm1ep, JI.•rn pac­
Koca 3-4 t}lepM MOCT& qcpes 8.11t>6y n Topray, paccMorpcemu Leitzto» 

u lfa.11wmeBhlll 1, ~- = I 02,5; a= 870 1n/cM2, T&R 'ITO 

870 >< 1 02, 5~ 
:;:I= 30 X2 J5000Q = O,l 4 

:;2 = ::~~1152~~~ = 0,0 7 

v 
' Der Eisenbau 19 l 7, S. 131; Tcchnicky Lisi, 1922. 
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norpeWHOCT.b ate B Bbl'IUc.J.eHnD llOlleHTOB uo (8) ll,OCTOraer 7 ,5°ft.. 
B croni:;e 8-9 r a me uorpemeocrD 110KeHroe ,a;oCTeraer 12°/

0
• l'has, 

Bbl'IBC.JlCHue lfOHHTOB AOollKHO eecrnc.1:o no tf>op1o1y.11.a l1: 

M.! = 2 f I (2aa.!+ biXn) 

2BI . 
. I 
. j" •. . ( 10) 

JfB= -,- - (2aa.1rt-b~n) 

upn 'ICll A.lff ao11coa 6ea oco6oii norpewHOC'l"I! a= b = 1, A-'18 a.1e.11eHroe »tc 
pewerKn: 

SI' 
a = l + 30BI . 

Sl' 
b= l - 6o B I . 

. ] 

. J 
. (11) 

tAe S - upoJJ;O.uruoe yen.we; auas ero + npu pacwa•e11ue, - npu ClKaTeu. 
0TBOCllTC.'lbliail norpeweOCTb B Bbl'IBC.'leHlIB MOMCBTOB npn $1'0ll ee 6 y AOT 

upe1:1ocxOADT1> u 60.'11>IImncrse C.'lytJ:aee upaKTl:IKll l -2°fo. Tan A&K a.uurnee 
peweTKD Ha yr.m nor.opoTa B OAHUX C•lY'lllBX HORC.'IDKO, B Apyrux -
owu6se: H llOAICHT&X ea n.ouu;ax crepmuett pemetlm, CXOAfflllUXCH B OAHOM 

yiu.e, UMeJOr o6parHMe seano, aoa»O>KHO e saqecrae 1-ro upn6.rnmeHeH upe 
OfiJ)(l.CJ,6.'ICBBU yr.'JOB nonopoTa opmieuaTL II 4Jop11y.'11>1 (8), (: TeM, 'IT06bl 
llOTOll BHCCTll noupasny no <f>op111y.1a11 ( I O) D (11 ) B llOMCHTf;l B8K01UW.X 
CTeparneil pewe1·Ke. 

BePTeKa.u.uble cn.'lhl V' A u V'0 BhlpamaIOTcfl, cor.'l&CHO upeAhlAY­
m,cMy, C.le;i;y10m,e1i1 o6paao;v: 

V'A= - MA; M8 = - 2 (2a ~t b) EI(aA + ~B). · I 
V 'n= MA:Ms= 2(2a -tb)El(a.A + ~B) . . j · 

iu11 1 npn a=b= 1, 

V'A = - 6l~I(•_, + •al . . 1 

V' s = 6:I(iXA+aJJ) ··J 

. (12} 

. ( 13) 

06pam,a.ac1> K paCCMOTpetiDIO cf>epu c ll';eCTKllMO ya.1aA1u, Sal!eTnu, 
'iTO rrpe ;ir;e<I>op1t1a~e11 4Jep111:i1 OT ;i;eitCTBUfl HarpysKrr, HBDAY OTCytCTIHlfl 

B ya.1ax mapu.epos, na KOBLJ.ax creµm.Heii OK8.myrca npmtoatemu,:um uo­
ll0HTLlj ee.lll'IDHY orux llOuee·ros ea noeu.e i crepatHa ik o6oaualiuM 
qepea .11(,t I COOTBCTCTBYIOLLl.B li yr o.1 noaopor a. !.iCpea Cl.ii,; i ua KOHU,e k TOfO me 

CTepiKUH Mk.I n a.ki. Bc.'l.e}l.CTBllC ua,rnliDff 110111earos lJJik u Mki , K KOH­

~8.ll crepmuen ;i;oJJKHbl 6hll'b, cor,mcRo soiwensJ:oateeuouy, upn.:iomeuu 

184 



BepTnKa.U.Hhle CllolW V 1ik ll V'ki 1u.n, 'l.TO TO JKe ca11oe, KOHI(ld crcpmeei:i 

6yiyT Bhl:S1>1Batb l(eltc'l'Bee Ba yaJ1bl i n k cn.1 Vik= - Vik n V 11.'i= 

= -V'ki' KOTOpt>1c r. U. Ilepe,;eputt 1 easea.i 11 cn11Mrn npymueeocTn" . 

Ceolbl are eanpae.1cHhl uepueH,:l;BKy.'lflpeo K :xop;i.aM, coe.11,11eswm.1u1 xoeu;hl 

C1"epmueil; cy•nnq>yscb reo11erpnqecx11 e i.;am.J;OH yue, oen ns11euuor 
ee.m"IBHhl 11po,;o.1bUbl.X ycn.mii B creparnnx ¢ epm.1. Ta1m» o6pa.aoM !J>ep.u y 
c JR0CTKBMB ya.11a:.rn lilOJKHO paCCllatpn saTb, K8K !f>ep11y c wapHnpRhl.llD 

ys.1aua, uarpym.eeeyio AOUO.'IHlll"e.1bHO CH.!laMB Vik D MOlleflTAMU Mik· 
Hs yc.101mlt pasaoeecon: ya.1on n.uee11 B Ka~ou ys.10 

. (14) 

rAe Cf.MMepo11aune pacnpocrpausercs ea ace CTepm.eu, c.10.11,nm.aeca B .11,au­
eoM yMe. 311a& MOMCH'l'OB u y r.1oe ;i;.u1 YA06cTBa .11,Mbttetimux noc.rn.11,0-

saTenebI:< 11ocrpoe1rnit upm.1 eM 06pann>11f ro1a1 y, 'ITO 6bl.'l npmrnT swwe, 
TaK \ITO n0.'10)KUT8JlbH00 HanpaB./ICHIJe COOTBeTCTByer spalll,0HUIO no •rn­
COBOil crpe.'JKe. 

quc.10 ypasueunii (14) panno 'III C.1y ys,1os. Huen s eu.11,y ( 10) 
u (8), RI llOJRHO npe;i;C'I'aBilTb TaKJKe B BU.11,e: 

... 
"', 2Eiik 
~ J;;- (2aik + «ki) = 0 · 

c Apyroii CTOpOBhl, H3 

lflor. 2 BDAHO, qro: 

raK 1no yro.1 noeopora «a KORtla 

RamAoro CTCplKHJI DB 'IBC.118 CIO• 

l 

~11r . 2. 

•. . ( 15) 

. (15') 

,!1,Hlll,8.ICH II y•ue l!OlHHO BblpaBHTb qepea yro,1 noeopoTa ~ik KOHu;a 0.11,BOfO 

Ba crepmueli &roro y8.'Ia n npupam,eHne yr.'la 6~w MeJKAY uanpaB.'leHHHMU 

COOTB0TCTBYI0111,DX crnpmHeil w apenpno.11 cJ>epMbl. 06mee 'l.UMO BaKBCllMO­
CTeii (16 ), O'l.e1rn,11,eo, paeao y.a.11oeHeo1a1 y '1uc.1y cTepmueil <J>ep111bl 6es •rnC.il& 

ys.10e. Ilpo STOll 80.lllllllllLI 6 7ki l Bbl'pamaIOl'CH B <l>YHKIJ;U ll nOolH(llt Ha· 

rpy3KU HR lflep .1Jy, a CTa.10 6h1Tb, )J,.TH ~pllbl c iKeCTKUlllU ya.'la~rn, 

' B 11 H111111e ll!CCTKoctll y311011 1>1e-ran1111'1ec1wx ipep1o1 Ha y rn.111 11 H 11 a 11 p1tll! CHH H o 11x 
, llCNCHTaX. 11Hll!CHCp Hoe 11e110 1904, h'fM 1-2. 
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10 

11 or Vik · Ho, cor.'l&CBo (12) n (13), noc.1eJt1::1ue cyn<t>yuxu,011 or yrJ10B 

JIOBopor& a.ik i C.16.!l;OBRTeJILHO, B 86.llB'IURhl tJ. ~kil cyrl> if>YHRU,BD 01' yrJ!OB 

ooeopoTa aik. 'l'AKnH o6pasoM, Jl;.rn pemeees: s&A&lln m1eeu ypaeee­

ena: (15) D (16), tfBC-'10 KOTOpI:.11: paBHO YABOeHDOli.IY 118MJ crepmeeit 
4Jepic b1, c TaRBll a:e 'IBCJIOM neussecrnhlx yr.1oe noeopon a.ik. Hait,11,s 
noc.1JeAHDe, MOlRCll oupeA,eJ1BTh see M ik n Vik, a c.:i:eMsare.uHo, n JJ.O­

no.:mnre.ue1>ie eaap1rnteem1 B CTep11teS11 lflepM1>1. 
0.11,ea.Ko, o6u~ee 1iemeune sa,!l.a•rn, ;i,aeuoe Bblme, npaKru11ecxe tjpea­

Bbl'latl:eo aarp yARllTe.'lbHO, BBBAY C.'IOlRHblX lI )'TOlil llTC.ilLIJDU Bbl ' IUC.'l:CHHlL 

BBBAY 3roro npm1ettsro1' ite.u1li ps.n; ynporneenti. 't!am,e eccro npn pac­
'ICTaX COBCC M npc11e6pcraror CD.181fD Vik , T.- e. B.lUflHllClf m.eCTKOCTH ys.'IOB 

ea npo,;o.uuLJ e yen.ms H c·repmHfll qlepMI.1. 3ro npe)l,no.wmcuue1 suaqere.u.eo 
o6Jier'ltUI 3RAa<J.y, AMT pesy.'IbTa1'b1, 6.rnsnue " !I,0itC'l'UU1'0.IJ.bHOC'l'O, TO.!lbKO 

e c11y<J.au <f>e pM c npocroli perneTKott. 1 B rcx me c.11.y<J.anx , nor.n.a 
CBJlb1 V ik B p8.Cll61' npUHHllB.IOTCH, BOSMOiRUO npcue6pe•1b 1J8.CTblO ex, OT­

HOCH lll,CfiC1! K pelll0TKC1 Ii8R :>TO If Cp;0.'la.'I npo<J.1. f. lJ. 1Jepe!l;0pnli. 
B p;a.uttei1meM pacCMorpm1 rpa4JntfeCKHi1 M0TO,l'.l p ernee n n sa)l,a1m 

;i;.rn c.11y<1aa, &or;J.a s,urnHHeM ·m.ecrKocrn yMoe us opO.ll;O.'lbllbie yce.mn 
8 crepatHHI. MOiKllO npc1:1e6pe'lb, a 38T0M D0DblTR0MCfl n p1rneHllTb ero 

11 K 60.rnc olfo~eMy CJ:y 11a10. 

rpac}nP1ccxoe onpe.IJ.cJienne yrn.os a.ii,; n c.11y11Jae, xoraa B.'ID· 
.SIUDCM m eCTKOCTlt ya."Ion Ha npoJJ;O.'ILllLIC yc1v nut MOmno npe-
11e6pe"ln •• ).l;.'UI. pemCHllB 3a,!latfn DOCDO.lbSye)JCJI ypasHCllDllllH ( I 5) H.lll 

(1 5') n (16)1 npn'leY, no na6e;i:1amrn .n,po6ett1 sa aensuecrn1>1e opu-
11 e.Y & ii.:> a BllCCTO npnpa1D,e1mii yr.'IOB b. 'i'w 1!03bMCll 80 .. !UI'IUHl.t 

B ,61fkil . Bsc)l,CM o6osHa'ICHHH: E(/..ik = A ik, .E6 Yw= w kil. Tor.n.a. naum 

ypaB110HDH 11pm1YT 80,1'.l 

Ail = A a,-'l'w . {I 6a) 

"5'. Ll1T.: ( 2ail.:Aik . + u1T.: . .Ah)= 0 . 
- ik 

. (15'a) 

. (15'a) 

11 aa.a,a'ia CRO,!l,DTcx K pemeumo aTnx ypanttettnit 

,11;.rn 11axom;i;enm1 BC.THlZBH lli'1;u PnTTep 2 npe.a,.1om II:1 c.'le.n,yrolll,uA 

cnoco6 (<Jmr. 3): 
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B TpeyrO.lbHURe kil or B0pmue DO eanp&B11eeero BhlCOT OTK .. ~hl ­
saew Re;mq11e1>1 uanpsJKeenii B npornB0.11emam;eil cropoue; 11epea no..ty­
qeee1>1e ro•;urn npOBOABM opin1ble, napaue.n.ewe srax cropoeaa; TOrA&: 

w,.,= i -l'-k'I 
\['11.t = l-k' - i ' 1· 
'rrki=k-i' - t' 

(1 7) 

T.-e. ea orpeaRa, saK.UO'l&fOut.eroCH 
:t!CffiAY CTOpouaun paccMarpnaaeMoro 
yr.1a, Rbl'qDT&l(lfc;{ orpe3KD JJ;Byx .n;py­
rux npn:inn M0JR.J.Y HhTCOTOfi n npo­
r11so.10marn;ett Reprunee paccuarpa­
B&CllOfO yr.rra cropoHoti. Il pn npo- k 

IJSR01lbHO~I Macrnra6e !l,.'UI o, 0Tp03KD 

k, i, l DO.'IJ'.f&IOTCfl B TOlJ me M&C· 
$nr. 3. 

mra6e. Ec,in oik Hll00T SH&K - ' TO D COOTB0TCTBJlOlll.D0 

l', l' H l M0AJ 6T DBOJJ;DTb B (17) C 06p&THblJi[ SH&IiOM. 

euy orpeaKu 

JbeR orpe3Krr, nao6pa.JRaIOrn.ue ee.mqeuhI 'Fkil, 11oal.ell .11erKO pe­
rpacf)lflleCKTT yp&BH0HIUI (16a), (:qeTaR ux 3& y p&BHeHell llelKAY 

<Pnr.4. 

Cl.ii H Cti/,; B KOCOyro.u-

HblX KOOp~URaTaI 

npnHllB sa ocn xoop· 

,11;8H<lT CTOpOHbl yr.'1& kiJ.. 
/ Y c.10e1n1cs npuaap11-

/ 

iC · A,,. 
i£ ,, A ;1 
iC"'A1,,, 
iR'"A;,.,, 

'.fe.'lbRO OTK.13.lll>IH8.T.b BC· 

.m~mHLI Ai1,; ea COOT· 

BeTCTR)'lOIO,BX CTOpOtt:U 

ik D aanpaa.1eHnn BHYTPb 

am1 cTopo11, cc.m Au,: 
no.rn1nnTe .1bnbl', u 1rna· 
pymy, ec;m one OTpn­

uare.lbIIbl. Tor~a ypan-
11euee ( 16a) nso6pa­
snTCR Ha '1Cp1•eme upH-

MOtl: AB, ,!!;.HI DOCTp00HlUl 

KOTOpoit uymuo Ha nanpas.1eeen il 01-.1omnTb OTpe30K 'Fkili na ik­
OTpeaoK '1'"kil ( Cl.lOTaHCb co 3HRR0ll STOti B0•lB"IBHbl ) ll qepes TI0.1)''10HHllblC 

l'O'IK8 nponeCTll BCKOM)'lO D}Hlll)'IO (lfinr. 4). 
lhiea npaMyK> AB, MIX no sa,rnunoMy Aik=iC :.iomeir H&flTu Atl , 

npoeeA,R np1nm e CD JI il n DE j tk. IlpO;t,O.'llKRH TC m e noCTpoeunfl ,11,.rn 

y r.JOB lim n min, H& R&ii,o:;e» Bee ocra.U.Hble ee.rnqnRhl A ,11,.rn crep11rncn1 
.CIO.J,ll ~DXCfl H ys.1e i. 
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Uepe:t:OAR K ypaeHeemrn (15a) tun (151a ), saMeTmr, llTO npa sa.­
,lll.HHhlX .A onn .ierKo MoryT 6b1Tb npe;i;cTaB,1eHf>l'. rpa<flo1.1ec1m CMA)'IOW,Dll 

06paao11. BosLMe111 nanpiutep, yse.'I i (lfrnr. 5). Ha ropn SOHT8.'JLBOl1 npff-

1 

.&.I 
a) 

0, 

6} 

' J 
¢'11r. 5. 

11on OX OT.11omu1i1 OTpeao& Oa = 1, 11pose.11;eH qepea TOllRY a eepTDX<l..'ILHYIO 

np1n1y10 e ua nett OT.llom1u1al = 2..d.u.;+Aki ; a2 =2Ai1+Au; a3=2Aim+ 
+ Ami; a4 = 2A,11 +Aui• npoqey D0.10lKB1'6.U.Hhl0 Re.lll'ID!lbl OTli.'18,l,bl· 

Rae» Beep!, 0TpuuaTO.URb10 BHl13 . Ha npsulOtt 0 1X1 o·r.10lKDll B TOM me 

»acmta6e, 'ITO n Oa, .ae.mllDH bl 

I ti l u I,, ; 

1;:' TZ:' ~; 

·n~pes no.1yti:eoewe TO•nm npoeeJ1,e» eeptnKa.'11.uble upsnn.i:e n sate111 
up••"• O,I l! Ol; l - II ll 02 ; ll-III IJ 03; III- IY JJ 04. 

JierKO y6eABTbCJJ, 'ITO B T8KOM C.'lY"UlC: 

J( - I = ~ki (2 A1k+Aki); 
• ki, 

L-11 = !1.~(2.Aik+ .Aki)+ ~l~ (ZA il+A1J 
h ~,, 

.ill- III =~(2.A;k+Aki) -f- !_li~ (2.Aa -f- Au )+ ~'1'~(2A,:,,1+Ami ! 
~kl / 1 ~1111 

u T. ,,. B ci:uy ypaotteunn ( 15'a) rroc.'Je,,ann op~uHaTa, o-qeoo.:lno, ;to.rnrna, 
6bl't' b paot1a ny.11Q. Ec.rn JKe ypaot:HHrne (15'a.) ue ya.oa.11eruopsercH, ro 
noc.rn,,uH fr Op;l.mrnra. ,_aer no tte.mqu ne H stta.Ky 8Ha.qeune .1eso i1 qacru. 

Hs,rnmcuah!e noerpoetten: llOiliBO apu»eHUTb ·~ aaxoa..l,ettmo OlHOi1 
ll8 B('.'lllqllll A upu n seeCTHblX ocex OCTRol bH bU, BIO,,RW.U.I B yp&BHeM 
line (15'a ). 
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IlycTb, naapm1ep, nenaaecTHo A ni . TorAa a npeA1>1A ym.e11 uocTpo­
eRne neussecTeR OTpeaoK 04 n, CTa11.0·6bln, nanpaa.'ICHne III-IV. Ho 
na yc.1oaen (15'a) uoc.1e;i:HflH OPADHaTa ii,021a;.na 6L1Th puna Hy.uo, T.-f'. 

ro•rna IV /J,O.rnrna .ieman ua ocn olxl . Coe)lBHDB DTY TO'IKY c 111 
n upOBC.lUl 04 iJ III- lV, HallJt,eY 2Ain+ A·ni' a c.1eaoaaTe,1bH01 H A 11i. 

Ilocn:e ;>Toro MOJRCll JTBCp lR,!J;aTL, '·ITO, 3R8H MKne-nn6yA1> AB6 ne­
.1Jl'IDlllJ Aik u Aki Jt..'IH i\BOllnoro ys.m, y11:asa.e1::1i.urn nocTpocttns1a1n uatt-

.1.Cll B~~c~::~~~:; ep , HSB0CTHbl ? 4 6 8 
JO 

A12 11 A~1 (4Jnr. 6). TorAa no-~ 
CTp OO HIICM cf>nr. 4 natl.WM .Al3 ! i__~__y__ \ 
A~,1 , A~~. BhlnO.lHHR .11;.rn ysu 1 ~; s 7 11 - ~ 

$11r.6. 
1 110C'l'pOe1rne <Jmr. 5, uaitte» 
A 31 , a C.lP.AOD&TeJJbeo, n Am, 
A~t• ~5 . llcpe1011,n n ys.11~ 2, A."m KOroporo naaHe1::1ne ( l 5'<1 J nMCC1' e11,1. 

~" (2A,. -i- A,,)+ ~" (2A,,+A_,) + ~" (2A,,+ A.,) = 0, 
12 2 ~ 14 

aOCTpOeHHC.\I <fmr. 5 naft.ii;eM A1~ , a saTeM no c~n r. 4 n A,3 , A,~ , A,r, . 
Hs ypaeaeanH (15'a) A.'lfl ysM 3 HaiiJteM no !Ji11r. 5 A», a no ct>nr. 4 
A :.

11 
A se, A~;· Ilpo.a;o.11maH RM'n TeM me ayTe~1 1 6y1'lell naxOJJ.HTh At.t , 

A,:.., A8G , A91 11, HaKoneu;: na nocrpoeHnfi <fmr. 5 ,11.rn ys.10B 8 n 9 no­
.1y11.o)f .A118 , A

119 
u no lf>n:r. 4 A109 , A.1011 , A 1110. Ec.m ea'la.U. nble ee­

.m <1B Hbl A1t n AJ
1 

BS11Thl npa1m.ueo n nocTpoeHe e ne.1ocr. JlOC1'&TOtf HO 

TII.VlT0.'lbHO, TO DOCTpoeB"m1 ¢nr. 5 ,IJ..UI yso10B 10 H 11 ,il.0.11R HLl ARTb 

noc.1e.w11e op!lBHaTbl = O. 3a;:t,a'la cae.n:acb TRKD» o6paaoM K Bblno.rne­
noio uocTpOeHn tt no iflur. 5 a 11.ec.rn, pasnou 'ID C.'ly ys,!OB, a upn 
cmni:etpD'IHOll lflep11e n 11arpysRe-no.10a1111e •mc.~a JaAOB. 1 

TaK Kali. BColll'IIIUbl ..d12 n A 21 11a11 n e n aaCCTRbl1 TO ,l, ,lH IU: H8IO­

;i;;i.eHnn npe6e rmn1 1.: e.iie.11,y1ow.el!y cnoco6y 2. Ilpuue» A,~= A 21 = 0 
H uati,ll.ell llCe OCT8'1bBhl0 ~0.lR 'iDHbl A ik; DX ss:atieUDH B :)TOid c~yqae 

06oaaa<:1m1. -~(ik. Ilpn 9TOM ypaee:eHe:s ( I 5'a ) AJIH 2 noc.110,ll.uux y:uoB, 
1:100611w roeopn, He YJ.OBJie1·aopsTcu, n c noxom,&ro n(JcTpoeunn no 4mr. 5 
no.-1y<:1llll A•lfl 1u: .>le BhlX qacTeii seatieens P n Q. Uo.'10i1urn ,.!I.a.lee 

Aiz= l, A21 = 0: ece 'Fikl=O; u A12 = 0, A21 = 1, nce'Fikl= 0, n nycn. 
yKaaaee&utH nt.nne DOCTpOeHBJlllH no,;yyqm.1 H nepsOM c.11y'lae: A1k = <t' ik 

n J.ur 2 nocae:i;u11x ya.rns: 

~ .:__lik (2Aik+ A,•)=v', ~ : 1
"'(2Azm+ Am1) = q' ; 

1k Jfm 

! npu HawHX uoctpoeHSlHX Mbl. nOJ11>30BilJlllCb ctJop1i1ynum ( 151a). 0'1CBllAHO, '!TO ne.oio 
Hl' ilJ )ltHHTCll c y w etTDe HH O B cny11ae 11pHW.eHCHHll ( I .Sa). 

• Fr, Engeuer. Die Zusntz.krlfte und .Nebenspa.nuungen eis. 1'"achw. T. II Berlin 
1893, s. ;, 
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" 
BO BTOpow c.!J'l&e: 

Ai.t= o.'ik' 2: Il~ (2A;k + Aki)=1/ ' 
•k 

::S !l!!!! (2Aini + A111z)=q' . 
/u1 

OnpeAe.mM Teneph .A.1, 11 .1.41 TaR, llT06bl: 

P- A12P' ··- A~1P' = 0; Q-A1~11 , -A~1 q~ =0 

A 1 ~ = :.t:=~;::; A~ , =,?:=.~:: 
HcnpaB.-1eeei.i:e SHMeeefl .Ail.; 6p.yT: 

Ai1c = 'i(ik+ A12 o.'i.t+.An 11 ' ii• 

(18) 

. ( 19) 

'l'aK K8.K ne.rn111JHbl 11
1
ik • 1J', r/; a''ik • p~ , <l oope.zr,e.'IJ!.'HJCb npu 

\f" ikl = 0, T.·e. Re MeHBlOTCJI npn USMeHeHJIU earpyirnu , TO nx AQCT8TO•mo 

nocrponro A·lfl ,!l,atteon 4Jcp!:!hl OAIIH pas, JI npn mrneneuen ttarpysKH 
ocraerca .mruL KalK,llLiri pas BBOBb crponTb se.1e111IBbl lJ(ik' P, Q. 
Bc.1eACTsee aroro, ,a.t.11 nocrpoeees .!BHBi1 s.rnsuna n;ocraTO':I HO no­
crpoDTb ~(ik, P, Q ,!l,•lH ycraeOBKll rpyaa 1 BO scex ys.11a:r enmuero 
mm sepxaero uosca; •mc..,.o uocrpoeenii 6y.zr,er pasao 'lnc.1y ya.toe, 
B KOTOpbII CIU& 1 )'CT8B88.'IHBaeTcs; ,!t.111 CHM.MeTpll'IHbll: <flep:u liBC.10 

ITOCTpOemdi ylleHbmaeTCll BJtBOe. 

IlpnMeueune na.TJoJKeHuoro MeTo.!(a u c!'ny-iae y~reTa DJIDJIDHff 

>KCCTK.OCTD ya.110B 11a npon,oJILUhle ycu:nu1 R cTepm.m1x. B 9l'Oll 

c.1y'lae sa,!l,a':la M.Omel' 6b1Tb perneea nyTeu noCJ1e,.11;osaTe.11> ahJJ: npB6.rnme­
aett. IIpese6peraH ceaqft!la )l;,eil:cneeM CII.'I v,k I IIOCTpODM no IIS:lOJKeH­

HOMy Bhlme cooco6y JIHHllD 8.'IHHHDH ,!l,JISI CJMM STBX cn.1 II Ka3i,!t0ll ys.1e 
cj}epMhl, DQ.!lbSYSCb 4>opllpa11rn: 

. G~• 6~ l Vi.1;=-li;,k (tJ.i.1; + tJ.k,) = - z~ ,.k (Ai.1; --: A.1;;;) . 

v,..t= 6 11/,k («u.+ o:ki) = 61·2{.;(Aik+AH) . ) . 
ik 1k 

. (20) 

llo AaHHOii HarpysKe uaii,!l,eM STD cyMMLJj BBBAH Ill: B ,11,aauy10 1:1arpys1>y, 
DOBTOpeu oape;t,e,1eHIU! z Vik D 1.'. .tt,., ,!(0 Tel: nop, DOKa He ti;OCl'IfrHell 

HR.A.leJ68J.Q,efi Cl:O,!tlUIOCTB. llpu ::>TOM llOlKHO orpaHB'lIITbCH TO.UK() 

cu.11a1rn Vik• Aell:cTBy10m,eMe no ROHTYPY lflepllhl , npeee6peraa B.'lnS1Hee111 

STDJ: CIJ.1, B03HBKRlOlD,BX OT »teCTKOCTD p emeTKB, R8K 9TO A,eol8.'l r. II. Ilepe· 

ti;epett. Haii;i;s ra1rnM o6pasoll cnl1>1 Vik u BKllO'lBB nx s ,11,eiicYBy10m.yt0 
earpys&y, uomeM uanre u Ree ocTa,u.eLJe se.rnqnnhl. 

B. A. I'<tcmee. 
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Hu>K. r. K. Esrpa<jJOB 

HAnPA}t{EH~A B 6AnHAX 

nPOE3rHElll 4ACT"1 

rHEnE3HO,lJ,OPOrHHblX MOCTOB 

OT ,ll,EctJOPMAL.J,"1"1 nOflCOB 

- - -5,):!(p-- ---



Harrp11meHHH B oaJIKax rrpoeameii: qacTIJ 

2KeJie3HO)J;Op02KHblX MOCTOB OT )J;eljJopMaD;HH 

IlOHCOB. 

Pac11eT upo.1eT1;1wx crpoettnii Mera,un'lecrmx Mocroe, K8K nssecruo, 
aponsBo;i;nTCff pas.rnmeene.u npocrpaecneunoi:t cncTeMw J1tCCTKO·CKpen,1en. 
HhII CTCparnen u a p1111 II.lOCKRX, no 60.in.welt 1J8Cfbl0, lllll{lHllpBOIX 

CllC1'0ll. 

HanpmKcmrn s a.1e11ett-rnx <JJepll n apoea ;i,;el1 llacm, no.11y11eotthle 
TllKHM uyreM, n o•mra10TCfl OCHOBHbH!H. Be.rn•mua 11:ellcri:nre.nnbl1 tta­

npnmcnnlt 6yAeT unaSJ; OCHOBHble tta11p1rntemrn 1;:oppeKTI1IJYIOTCR nanpH· 
)K611TIH1lll ,!l:OUO.lBIJTC.~bllhlllll. 

Onpe.!1,e.~ettne noc.1eAunx ueofo1sare.'lbHO upu. 06L1'1BblI rexee11eCKHX 
pac'teT&x; reM ue MCRCC, oayqenne aroii: 06.rncrn, .a.praercs, mrcer ue­
ll<l.'IOBBmeoc SB&'IC HOe, c OAHOii cropoeu A-HI opaen.TbHOro 88.;1,8UBH 

,11,onycKaeM1>1.'< Hanpameuoa, c ttpyroii-JI..-111 pan1101rn 11 bnoro Koactpyepo­

oaeo11. 
1\. lfllC•lY .!IOUO.HillTC.lbRblI nanp11meann, 1o1em1y npO'llJM, OTHOCBTCB 

u a npsaccuua: B no1Jepe•rnblI 6a.1Kax OT ns rn6a ex n ropuaoeta.nuoit 
U'10CKOCTD, K&K c.te,].CTBne Ae<fJOpll&tlDJl IJOllCOB. 

IloAcqey arn.x nanpmRettnil, s npeA110,1omennn nsrn6a Kpatt nett no­
nepeqiwit 6&.IJKU na DO.'lOBl:IHY no.rnoro y;i;.mue11m1 DOBCOB Atl.0T RCCblltt 

8H811BTC.lbfJLl0 AOIIO.'IHD-

TeJ'bHT.l0 uanpaace 1111n 

yme npn OTIJOCHTC.'lbHO 

He60.11&urnx apo.1entx. 
TipupaeRna&11 ro­

pesonra.uub111 nporn6 
nonepequon 6a.um (, Bhl­
pame1111l>1fi 11epca cn.m P 
(ljlur.1), IIOMBUHC yA.111-

HCRlUI DOBCOB, 11axo11.m1: 

13-CISoJ)fl"M cu nn. 

t=-%-
u1i·~ (311 - 4a) = ~1-
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i:;-uaupnmemrn B HDJKHell noace, OTKyAa; 

P = 'f.
2

1;,,_d , rJ1,e a.= tiaJ (3b - 4a) 

EMu 00 - cpeil,1:1ee HanplUKe1:1ue s nonce, T.-e. 

0 0 = - ~: 1 2 n - <1nc.10 uaHe110n 1 1·0 

P= n~Go = l2r;~ , .•• . ( 1 ~ 

Upu Bl>IBOAC lflopaiy.m (1 ) })11.CTHiKCHHCll npO;l,OlhHblX 6a.rn1> npeue-
6pe raeTC.Sli BCJC,lJ,CTBne qero Be1m'luHa CB.'f P n o .'Iy'le Ha npeyse.rnqeuuoft. 
HeJKe 11pDROJ1.n1·c11 aieTOJI. paco.i:erni yo.i:nrMBaron\en Mn111me yJ1,.rn 11ee11s 
npo.a,0.1hH LJJ: 6a,101c 

XapaKTep uarn6a IIOneiwrnhlx 6a.rnK BSo6pam.eH Ha cf>m'. 2. 

2 
Uae.n,eM c.'I CAyJOrn,ne Q601rna-

P.! P, tl - Jl..UIHa D8Ul'.'1H, 

(t - paccTOfl HUC 01' OCH 
lflepl!Jil AO OCU D po­
Jl,O•lhHOfi 6&.'IKD1 

¢>11r. 2. 
b-pllCCTOHll80 llCJKAJ 

OCHllll 41epM, 

J0 - »OllCHT uuepu,un Kpatittett nonepe•rnon 6a11Kn OTHOC11Te.u.uo. 
Be pw1m.'lhHOfi OCH, 

J - 'IO me, p;.'IJI OCTULULJI nonepettmu 6a.10K, 
Ji' - nAOJ.JJ.3Ah nouepettuoro cettc1ma 11po11;0.1hROJ1 6a.11Ku, 

Wk -- lUOW.UAU nouepeqtti-,,x CC'lettnti UlllfiHero no11 ca c}lepai e paa-
111>11: nase,1111', 

l'k - pacrnrnna1olfl,ne )'CII.rnH s npop,o.nm.1x 6a.nau, 
Uk - yen.urn B 11umneM noHce no o6u•rnoM.y pac'ICTy, 
/k - nporn6 uonepe'luon: 6a.rnu H ropnaonTa.~bllOfi IIMCKOCTD1 
vk - naopameunH B enmue.u uosi:ce, 
7•,' - MOAY·"b eopaiaJILHOll ynpyrocrn. 

,11..rn uepsofi nane.rn cupaRep;.rnno C.'JeJl,yJ01u,ee cooruorneuue (4Jnr. 2): 

I . ...L l ,_ P1d -/· - l _J- (U1-P1~ 
01(-,E l •' 1-( . Ew

1 
(Z) 

Yeo.mo s no.Hee npnesTo paBHhlll U1-P1 , TttK Ka1>1 O'leBn)l,uo, 
'lTO pacrsi:rm1a10m.11e ycn.mR s np0Aonuw1 6a.1Kax yMeHLW8JOT ue;ieq11ay 
yco.rntt B noacax. B.msttee ropesoera.1hHhll csssett n ,!t.pyrnx upu'loH BTO­
poc1·eneusoro 1apa&1·epa ua eanp.11meunn B uoscax He yq11r1>1eaeTCB {yll.eT 
ncex &TUI <flaKropoe Momer 6wTL, npn JKe.1aenn1 BBCACH e se.rn'lney UJ. 
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3all0HHH e paaeHCTBe (2) (
0 

n { 1 qepes 

11111eel!: 

P1 a2 l'1 CX0 /, = 6E J , (3b - 4a) = Jr 

/, = (P, ~:,)a (3b _ 4a) = (P, -;
1
P ,)x 

r,e a0 = 6 ~0 (3b- 4a) l 
n oc=u J (3b- 4a) 

P •. = I l .--!- =-.:.• + _<I_ + _<I_ ) p U1<l 
' ... w1 ::t Jt7.. 1 - W 1Ct 

(2•) 

.[J,.rn BTOpol1 nauc,m paBOHCTBO, aua,1or11'1BOC paBCHCTBY (2), apnBlU189 

110 emrnanno, •no 

Boo6m,e, AO Tex uop, noKa Pk+l > Pk , T.-e. Jl.O Tex uop, uona rope-
30ll'r8.'l&Hbll:i 11an16 uoaepe•rnoft 6a.um upoucxo,:1,RT Bhlnyn.rnCTbfO OT onop 
Bl:tfTpt. np0.1CTa, 

p~ = A,PI - G~d 

P J:.t- 1 = A.1; p k - pk- I - ¥ 
B Srnx ypaBuettasx 

A i = I + ~ + (,)1a + ~ 
J ,z 

Ak = 2 + wkx + Bx· 

Ha':lUH&B cocTaUileane yp-ufi c APY­
roro KOUU,a, DO!Iy•UHI aaanCBMOCTU, aua­
.TOfll'I Hbl.0 (3), HO BCAymoe Ha 'laJIO OT 

P,,,, fil,0 Ill HOllep OOC.10AH0it naue.1e. 
B naROll TO 1a1ecTe nponaoll,J.eT 

u epe;veea u a opaB.lCHHH BhlDYK-'IOCTDJ 

(3) 

¢'11r.3. 

eaoreyrott a ropuaouta.uuott a.10cnoc1n 6<1..11tn. BoBli10iK1:11.i 1\8<1. c.1y•1a11: 
no lfler. 3a u.rn lflur. 36. 
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Ilo CxeMe War. 3a 

1~_ 1 = ru..-;i:fl)a _ ~~.~ 

If.JD, noC.'10 COOTBeTCTAyK>m;e.t Il0,l;CT8HOBOK, 

P ,. (A,, - l ~ = ~•-I + -,~d l 
B p ll - Pn+ I 

(4) 

Uo cxeue <f>er. 36 

( U,.:.~,.) d = ~~ + /~_, + f,. 
1'1To npHBOABT &: 

PA - P -'- P U,.d) 11 n - n+ I : n-1 + W 

" 
'Kpo~e Toro: 

Pu= P'."' 

(5) 

P n + l n P
11 

- yce.'l.BH B npo,ir;o.1ne&.1X 6a.rnax, BXO,'OU~ee a yp-ee11, 

na"laTbl0 COCTaB.'l.eHBeM c Apyroro KOB~a. 
TaKeM o6pa30K1 eaxom;leane pacr.s:rnBarom;ex ycmrnl1 a upOAQ.U· 

"HLIX 6a.uUu: e, CM.!l,OBaTe.ueo, AOHO!IHHTe.rinnbn HanpameuoU B none· 
pe•rn1>1.x, CBO.!l,llTCSI K CDCTeMe yp-uni1 (3) COBOKyuno c 2 88.Ml:ilKalO~BMB 
yp-••u (4) '"" (5). 

Pemeaec STex yp-ult ne npeJtctae.111er SaTPYABeunn, T8.R KaK see 
·Heeseecre1>1.e 1'1; AJOrYT 6bl rL Bblpam:esbl tiepes P 1 u Pin; A·UI on.icxa· 

nos noc.'le.i,enx CJJymaT yp- 011 (4) e.rn (5 ). 
B1i1pameuea AAR Pk 6yAyT saK.uoqar1. .!f.Ba •·uetta: c eensaecTHm1 

P 1 e.rn P,n n ceo6o;i,ttb1U: 

pk = C1; P1 - N1; · 

Upoc.'leJlBB nocrenenHoe pemeeec yp-eil (3), ae TPJAHO y6e.n;nTLCJt, 11ro 

c,. = A,._, .ck-1 - ck-2 ) 
H Nk = A1;_,. yk-l - ~Vk-2 + Gk:\ tl • •.. • • 

(6) 

Haxo:R,a.eunc c,. o N,. ,uo;Ker 6rnb 6wcrpo Bbluo.rneeo B ra6.rn"leoi1 
<t>opxe, RAK noKB.sauo e npuae.11,enuoM nmKe npurepe. l\fecrono.10ltteuue 
naue.m, s&Mb1KaK>m;en yp-m1, onpe;i;e.irne'fCH yc.rnRneM: qro (Wer. 3a) 

P,, > p 11-I > pn-2 · 

B OJJ.RY CtOpOHJ, H 

R APYr)'IO. 
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p n-1 > P'n-2 > pn-3 

I 
I 

(7) 



Ilo cxeMe lf>er. 36, &TO yc.1oeue 

· < 1',_2 < P,._t < P,J > p n +1 > p tt +2 > · (8) 

.H;u cmrneTpu•mo pacuo.110JReHnoit naFpyBKII 11aee.n pas,a,e.11a nbl-· 
uyKJIOCTeit nonepe1.1nhIX 6a.rnn uaxO,\HTCH nocepeJJ.eue npo.11era (cxeMa 3a 
npH 'ICTHOll 'IIIC.'le 11ane.1eit e cxeMa 36 ope HC'IOTHOM). B npoteeao.1t 
c.1y1.1ac - CP,Bnraerc11 a cropoay 60,1Mnux uaup11menutt u ;uome1· 6D1Th 
uait,a.e1rn. npo6ebnm pcmmminm yp-uil (4) &.rn (5) JJ.J:Sl paaeblX npe,a,­
no,10meeuit Ilpaee.U.Hl,uf opCAII0.10.lKC HBCll 6yJ.eT TO, KOTOpoe YA0B.10TBO­
pHCT yC.lOBDHB (7) B.'18 (8). 

B eep;c np1n1cpa eeit\c npneoJJ,nrcs pac1.1er AQDOJ1aere;1i,u1i1x naapa­
il\eeu ti e nonepe11u&1x 6a.umx JJ..llH 11po.1eruoro cTpoeeoJI, capoeRrnpoeau­
uoro no eopMau 1921 r. (I RRT(>ropnH) pacqewcut npo.1eTOM 128 M 

H npCADO.lOiliCBIIU ycrpoiicTBa UCCI nonepC'IHL.U: 6a.'IOK OJJ.UH&KOBblMII. 

Ilpmuep pac'leTa n.ooonenTenLewx uanpalKe11ni'1 B nonepe11:uwx. 
6anK8X nponeTHOro CTpOeRDH l = 128 .11. 

,ll;aeuwe JJ..rn pctcller a: 

Paccro.aHne MCil\JJ.Y oc1111u iJiep» • • • • • • b = 6,7 J f. 

,ll;mJBa nane.'IB • • . . • • <l = 6,4 .w. 
quc.!lo naHe.'leii . . . . 2n= 20. 
P aCCTOff:HHC OT OCB cflepaibl AO npo,!I,OUHOtt 6ni1KU . a = 2,4 M. 

l\IOMCHT BHCpUBH IIOUepe qaoii 6a.um OTHOCDTC.'lbHO 

!lepTHHMhHOfi ocn • . . . J = 13138 c~i··~ 
Il.11omaJI.h nonepellHOro ce<1eum1 npOJJ.O.'l&HhlX 6a.110R F = 268,52 c.w2. 
l\foMCHT eonporn s.1e H11 a nonepe'lROil 6a;ll\ll orno-

cnre.ueo eepTnKa.1bHOi1 oce . . TV= I.078cM' 
HanpHmenn 11 a noucax npeusTbl pa1:1eou.1.u pac<1eTHblY eaupmKeunsM .. 

Ilo <J> --•c (2a): 

rL0 =ct= 2~~~~'.~;S ( 3 X 6,7-4 X 2,4)=767,22 
1 

~- = 7~~~2 = 0,8342 c,11 ~. 

l~'a. = ~::.:~ = 0,00311. 

B ra6,rnl\C 110:.i:em.cHo BI:il'IBC.1eeee BC.rn'!UH Ak (no lf>-.110 3)1 
ok<!_ 
« 
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TA6n11UA I. 

l l.10UJ.llllb I l ...t= 2 +~+ I Hanp1n1tc11. I Nina11eAn no~;.':;~ ~1~ro ! " : "W( 1' IJ Hll;K l\CM I ~ 
K 

1rn;,1;11.nosica 

I ~ .. I 1t 1:0Aceo1 
w, ' + p -,. ! H/C.11' 

'·"'· -, 
l " 2 429,5 0,0019-1 2,00505 815 6'0 

3" 4 84-l,1 0,00099 2,00-110 ll OO 918 

5 It 6 i 885,5 O,OOQ9.l 2,0040.5 1045 872 

7118 

1i 
1073,9 0,(;0078 2,00389 IOSO 876 

9 H JQ 

C pen u e e 2,00·H9G 1012 

Bw.•rnc.1eH11e 110.Hl 'lltll ck ll vk (!fi-.ia 6) .it<\HO n Tl\6.'L lllJ,0 II. 

n a11CJ1b 

K 

2,00&0.; 

2,()()S().) 

'.?,01'.l·llO 

2,00410 

'00405 
2,00lOS 

2,00389 
2.00389 

JO 2,00389 

TA6JH1UA II 

0~ =0,_, . 
· A-'_,­
-Ci-• 

I 

2,C0505 

3,02023 
4,047i9 

5,09 1 ~5 

6,15673 

8,2-1644 

8,36434 

9,51478 

J0,70223 

Upmi10BfTH saTcll yp-11c (4): 

-'"• ..., lit,_, A~_,-

-- .V,_, +~·~ 

680 6'0 
680 2043,43 

918 -1333,2-1 

918 7588,82 

872 11 68i,OJ 

872 16734,53 

876 22723,1 5 

876 29676, 16 

.:-176 37620,Gl 

( 10,7022 3 P ,-37620,6 1) 1,00389 = 9, 51478 P,­
·- 2!)676,16 + 8 76 

P1 =P10 = 7295:53 1a. 

Toil;c ycn.1110 P1, BLiquc.1011ttoc no tfl-.1c ( l ) : 

(I',) = 10 X ;~;.~.x r,40 = 8440 



()TeoweHne TO•rnoro snaqcHuK P, R npn6.m m.ennoMy 

P 1 7295 O 86 w~ ... o~' . 

)t;ouo.rn ure.n.uoc nan pnmeeee B 1'paitne ii uoucpe'IROit 6UKC 

'7 = ~~: = 729150~~ 2,4 = 1620 1e/c ... l . 

H an p11meK11c qpean1.iqafi uo HblCOKoe. 
tf T06"1 UblfCCllllTb pn.Cl'Oit~l;C HRC Mca•.w np 116.111a•e11HLUI [I TO•lllblll 

'PaC'ICTOM, npn p<t3.HI'llll.t:t o6CTOHro.H.CTBaI, BJJCAClI llCKO ro p 1.zc y apOIJJiO­

·Hllll , nc n.rnmo1.o,11c cym,cctuenno na pcay.1bTaT. 
Itan lllf,'l,UO us upm!O.lCJrnoro EILIWC 11pm10p a, Mao11•11rc.rn A or.rn­

•rn10Tca o·r 2 Ha l!CCbll<l JIOOO.lbllI YIO llC.H1'111Hf. 8ro SiUIO'l9.HUO cnpa-

11e,J;.1TJRO, li1lli n OlffiSblBIUOT 110,'1,C"ICTIJ n 11;.rn ;i;pyrnx 11aCTHT.II c.~y qaen. 

rroaTOtary, nr:i.10a~ nt1: 

A'-= 2 + a,., 
npB COCTalJ.10 111111 BblpaiKCHl! ti p;.rn Gt.; U .Vk B yp-ml X (0) MOili.110 npo113-
tlO.'l;CllRIUIH pas.rnq111u: (tt.; .itpyr na ,lpyra npcnc6pc•1L 6es oco6oro yu~c p6a 
.Ull T0 '1H0CTIJ. 

flpmrns c1;aaau11oe so 1:111n111umc u upm.1cmrn (~- .1y (6), 1mii;i;cn1: 

C2 =2 -l- a1 

C~=3 + 2 (a,+ a~) 
G4 = 4 ~ 3 (a 1 + a.11) + 4a2 

C, =5+.ua,+•,l + 6(•, + a,J 
l~=6 + 5 (a 1 +a~) + 8 (a~+ a2 ) + 9o3 

1'7 = 1 + ,.i (a 1 + a~)+ 10 (a~ +as) + 12 (a3 +a~) 
C8= 8 + 7 (a 1 .. La;) - 12 (a2 -7- a,) ....L 15 (o3 -;- a~) + 1{)11 1• 

C1;; = k + (k - 1) (a1+ a,._ 1)-;- 2 (k- 2)(a~ + ak _2) ·;· 
i- 3(k- 3) (a, + a,_ 3) -+- 4 (k~4)(a, + a, _ ,) + · 

To•mo TaKjKc: 

.Y~= -:~rl . 

7'~, = (2 -f-a2) ~~+ r,~ · 
.\~ = (3 + a~-t- 2<t:1 ) t- r.~d + ( 2 +a~) r.~d + r.~d . 

N$ = ( 4 + 3a~+ 4a3 7" 3a~) .....'.:? + (3 + 2a3 + 2rt1 r,;cl + 
+ (2 + a.) r,:icl + r,~d· 

:\:1= (5 + 6a., + 6a3 + 5a~+ 4a!)) r,~d- + (4 + 3a~ + 3a4 + 3 ) · 

• r,~d + (3 + 2<i
1 
+ 2o.

6
) r,~d + (2 + a~) ~d + r.;<l . . 11 1·. !J. 
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Ilo.taraR", ,'\U ee, nsr116 6aii:oK uo cxeue 3a, o 110.J,ctaR.11u1 uai1,!f.e1::1 -
1::1&1e BLlllle aeatfeHUff c B v 8 yp-ne (-!-), KOTOpoe llOlKIIO npeACT&BDTlt 

8 BDAC: 

UO.'ly<'8111: 

Bn=Cn (2 + an - 1) - 0'1l- l = 1 +a1 -j- 2a~ + 3a3 + 
· · ·(n -1) an+nan 

r.,.d Dn= :V,. (2 + a,. - I)-N11 _ 1 +-.- = [(n - 1) a,.+ 
+ (n-2)a,. _ 1 + (n - 3)a11 _ 2 + · · · · · + 2a,+ 2a~ + t] ~-t­
j(n- 2) a,.+ (n -- 3)a0 _ 1 + (n - 4) a0 _ 2 + · · · +a, + 1 I ct+ 

+ · 
cpep;enu eanp.11-

lKCHDCM c0• 

D.= ln + f1 + z + 3 + ..... -(11- 1)]•. +[1+2 + · · . . + 
+ Cn - 2)]«i" _1 +. 

TasuM o6pasoM: 

(n-1),. (n-2)(11 - l ) n+-2- an+ 1 a11 _ 1 + -· - -f- 3a3 +2a2 . 

~= . ~ 
I + a1 + 2a~ + 3ct8 + · · · · -t- (n- l )cin-l + ti.an a. 

,rr.a.1b1::1eAwee ynpom;eHne cocTOBT s sa11eee a
1

, a~, 

B1Hl'l0HB0M oo, TOrl,a: 

. a,
1

, cpep,e uM· 

n+ [J!i- l)n .J... (n-2)(11 - l) -'- . . _L.. 3 _L '>]a 
2 ' 2 I I l - 0 

1' _ ( cd ) (I') 
1

- (n+ I J,. -.- ' 
J+ -

2
- aQ. 

Ilpmreu irn IJ>op»y;i:y (9) K pemeseouy e1.i we np1u1epy, u:ait.J,eli:: 

p l= ~~~~~ = 7290,0 '" 

"ITO OT.mqaeTca 01 HB.tiAeuuoro pa Hee seaqeHnH P1 = 7 295,5 1u see ro 
Ha 0,08%. 
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l heK lf,Opll y.TY (9), H6TPYAH0 llbUICHBTb a.rnaune y11era pacra&eOBIUI 
upo,11,o.1b1:nu 6a.110K ua sc,mqeuy ce.'l P. ,[u sroro ;l;OCTaTO'IHO su11uc~ 

.rnn KOatfltflu ll\1611T nepe,l ~ e !Jiopiiy.rn (9) u cpaeHen ero c n -

ao8$1fl m~11e1:1roll uepe,;1; roi1 JKe se.:rn'le1wtt. e !Jiop11 y,1e ( I). 
3ro o CA,c.1auo s Ta6.1 e1 Le III. 

TA6Jl l1LlA III. 

411c.110 na f\03¢1¢1.ncpc.11~ 
0 THOWeHHA 3Ha'leHHll 1', no <j>OpMyJle (9) 

11 no ljlopMY'" (I) 11p11 ao;:: 

11e.1e:i '2 11 11 <jlop~1yAe (9) 0,0030 0,0042 0,0073 

20 1 1 ++1~~:0 JI 0,901 0,869 0,800 

18 ~~~j;,:oao" 0,917 0,889 0,827 

16 lt+l~6~11 0,93 1 0,907 0,853 

" 
1 +~.143". 
~ ti 0,9-15 0,925 0,880 

·- 1 + 6.00a@ 
0,958 0,942 0,905 -i+2/11.""""-

Ila rai'i.lUl.(hl 111 HB ,11,RO, 'ITO B.IBSIH06 p acts: lKBMOCTB n p o;1,0.'lbBblX 

6a .J OK ua m1np11meum1 P. aonepe11u1>1x Cf<l.HOBBTCSI 60.11ee u,ni .ueuee 
U1Ily-t1111bl11 .rn mb npn 60.nru o11 qeMe uaue.10it1 u relil 60.'lee, t1e1i1 
lki.ibwe a~. TaK Ktt.-: 

rn. 'h?ll 60.umo mecTKOCTb nonepequon 6SAKn, qeu ueHhme OJIOJ.JJ,&AH 
nonepe1rnoro ce l!eHn 11 npo.!l,o.u.nm'i 6a.rnu 11 enlKeero noxca n •1e1i1 60.1Lme 
l .JIIHa 11a11e.rn, - Te.u OT't0T.TDBee CT8110BDTCH paa.11n•rne B pesy.11bT8T<tX 
ro•uici ro n npo6.mw;errnoro ( uo {flop~ . 1) MeTO,!l,OB pacqeTa. 

Bo acex uuoatettublx nblme Bbl.SOAax .ae.rnl!ntta "o.!J.y.rn yapyrocTu 
l.IS npOlO-lbHhl X 6uo1t npnttm!a.!HlCb TRKOit me, Kl\K u ,!l,.118 HllmHero 
O<! f!C'8; 1'0.U C8MhIM 8 .UIR HD 0 saK.1enOl!ffblI COCIJ,BH0Jillrt HS Aer}>opiuu.i.un 
CllilTaJOC b 0AUH8KOBhilf, RSI> "·rn IIPOA0.1bHblI 6a.10K, T8K 0 Jt..rn HU»rnero 
DO!l'Cll.. 

BvSllOJKBO, •1TO a 11ecr e np1rnperrneuoH npo).O•l b UblX 6a.10K K no· 
nepe!!llblM upoucxo,:J;BT OTHOCRT0•1bHO 60.11,wee A01fx>pM a1(0 1J , qeu B yuax 
¢iep:v. B rex npo.l CTHI>l.X crpoeHliHI, B xot op1:i11 up11Kpeo.11e tt11e upoao.u,. 
HLlX 6a ~OK Bb!00.11tetto npn yllacrne pb16oK1 BPRA .rn pa.a.rn•me 8 Aetf>op· 
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" 
11a1~na1 6y.a,er SHMBTC.UHblll, 11 oco6e1rnocTo, ec,m yt1eC1h, '!TO cpaBHII­

Tf'l.'lbHO ue60.1 bmue yco,rna B npo.4,0lbRblI 6a.u:ai: Rbl8blB8lOT 11 sru6 

nouepelfHblX . 6aMK. 
Kpo11e roro, ,!lame cnnHoe osueHeene l!O~y.1H ynpyroctu npOlO.!b­

HhU 6a.10K ne T8R Jl03KO 0Tp81K.&eTCff ea B0;1fltrnRC CJJ.T, COS,'.l&lOIJ\llI 

ropnsOHTll.lbHbl H nsrn6 noncpe•rn1u 6a.10R. 
Ta" , 11anpe11ep, cc,rn. npe,wo.rnJKnn., qro Jl..rn npOJ\O.lbHbl'X 6a.10K 

c.11e11.ycr npmum, E= 1 X 106 10/cA,2, Bll CCTO E='l X 106 K·i/cu2, capaee.4,-
11 0 OTHOIUCHIHO K (fJcp.\lald, TO (BSl!Tbl cpe.4,H lle BH8.'l0Hlll1): 

A = 2,004196 + ;i = 2,004196 + 0,0031 l = 2,00731 

a0 = 0,00731 

n na ta6.rn1ti.1 Ill (2 noc.te;vme rpa(JH.i) 111uno, •1ro n3L11C1tc1ma nc.rn­
•JUHbI CU.1 p upn aro.u HC3UU'lllTC;lhHbI. 

llpBHO;lOllHl.10 Bl>IUIC paC'ICTbI DOR8Sbl8at0r, •no /l,0110.THllTC.UllhJC Ha­

npRiKCtHlR H nonepe'IHhlX 6a.l1Kax OT AecflopMannn UOIJCOB MOryT AOCTl1-
ra11, BCCbl.rn aHa 1rn'fe.1 bHbl X se.1111.urn. 

,11;.rn 60pb6bl c lHlfll flH.l CH Hell, RaK B3BeCTHO, nprrnemlGTCIJ yc1poft· 

CTBO npO;l,O.'lbHO·ITO~RBilil:lblX npmtpea.lelmii DJ>OAO•lLIH>lX 6u.10K " rrone­
PCl'IHbllf, paue.1a1ow,ux Rem npoesmy10 qaCTb Ra 11eci;.o.1bKO ca11ocToaTe.lb111u 

) "'laCTKOB, n.m )'CT!)Oi1CTBO no KOUUall upo.1emoro crpoeHOll iR0CTKllI 

H ropHSOHTR.l bHOA 11.'IOCKOCTR Kpeu.1ett11ii-TOIHI03Hb1X pa11. 

IIocJ1eAr::111i1 cuoco6, OJ.Ha.Ko, ueya;o6eH B TOll OTH0111e1mn , 'ITO n B.1BCTC8' 

n pe<inHott 60.11. wux ,1',0n0.1H1ne.11,RL1X pacrnrnoammnx n11npnmettnti n npo· 
D.0.11.H1.u: 6a.urnx. 

IlO<TllllUlla 8 TR1' mtapniRCRafi MOiKCT 61.ITb DO.l,C'lllTR.118 110 TCM :Ke 

!floplty.'fl\M. Ilpu OtfCRb >K6CTKHX TOpllOSHlU Jl&lla:f, UOllCUl011RE.II y ouop, 
MOHUIO IJO.lOillllTb u.., = 0. 

Il HeJ;OTO (Jl.11 C.~Y"Ullll'. .'1,0llO.lH ilTeoTbllJ,fe lfllllpfliRClllUl B np063iKCfi 

'18CTn &IO r YT 6wn yMeHJ.lltelU.I ycrpoHcraoll OllUIJHhlX IIOIICpe4. F1 hl X 6a.10ii 

c y1u~.rn\JeHnoft, uo y .. 11epe~moU, coo1WJetncmoew1-o 11o006pam101l, ropnsOH· 

T8.'fhH()ft: ;1;ecTKOCThTO. OJ11aKo, 11 rrra ltepa He acer.\a upm1ocuT noolbay, 
T8.K l\aK ucpeJt.S.tia tio.lb l!lllX npot1,0.lbHl.IX ycn.rnit <JCpCB 38K.1CllKl:J, 11pH-

1:.pcn.1a1ow.ue upo,;O.'lbllb!C 6a.um K ll(lllCpC4HIJll, 31\'HlCTYKl lWCbMft sa­

TJlYl\Hll'l'C.ll>Ht\. 

liJHlllO;'l,Il~blii Hllllie HpllllCp lJOHCFlffeT CR831\llll OC. 

l"'tl''""'~" X- t ·- X . 
I 

_l 12(M?tN? 

ly 

<l> nr.-'. 

202 

T'11.CCM8Tp1111ae1ca 10 il\C C8MOC 12 8 -)!CTposoe 

npo.1e111oe crpoeirne, naK u 11 11 01ie1neH11oll pauee 
nprrncpe. 

JJpet1,110.mracn onopuue noncpe1rnble 6a.rnu 
m 1emmu11n ARycrcm1aToe C8'lCHm?, J1s0Gpam('11Hoe 1111. 

<fmr. 4. 
MolleHT irnep~en orttoc11 Te.1bHO ocn J J: 

J., = 850404 c.11
1
• 
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MoMeHT conporeuemrn oreoceTMi.eo rob ze oce: 

TVY ":':: 
8~~.~64 = 29800 c~13• 

Bee AaRHble JJ..'UI Bbl•mc.1eenH yen.mil B opo;i;o.lbHblI 6a.'!'KtlX ocrarorcH 
6es .BSM0H0BDH, 3f\ B CR.11Q"ll0 BBeM: 

~ = .;:;::4 = 0,01 5448 
n, COOTBeTCTBeRRO: 

A1 = I + u,0 15448 + 0,00194+0,003 11=1 102050. 

KoS<WJunueurhl Xk coxpaHsror npearnue sea'l.eu1rn (CM. ral'faeuy II). 
HORhle se.mt1ee1:i1 R09cfJ!fnni;neuros A k JI,aer ra6mrn.a JV. 

TA 5JI11 U A IV. 

K · '1 - 1 
I O,=O,_, A,_,-· 

L~ I A,_, a, 
-0,_~ 

I 
I 

I 2,00405 l,1-1929 

1,02(),)() 1,02050 7 

I 
2,00405 1,19277 

I 
2.0050S l,OW l.S l ' 2,00389 1,24089 

2,()().110 l ,076Q<J I 9 2,00389 1,29384 

' l .()().1 10 1,110~4 10 2,00389 1.35182 

Yp-ue U ) npmurnncr c.rn;:i;yrom,nil BD,:J,: 

( 1.35 182 P, -37620,6 1) 1,00389 =1,29384 P , -29676,16 + 876 

OTKYl8 

B lp~TDX nane.rnx: 

P10 = l ,Jl5182 X 14 1792-37620,6 = 154057 :1>t 

P,= 1,0205 0 X l 'll792 - 680 = 144019 "" 
lono.rnnre.;:ii,11oe eanpHiiieene H rrpop;O.~bllblX 6a.n:ax: 

11 10 = ~~!~:: = 575 10 i /c.1t
2
• 

J;oao.rnuTe.'lbBble 11anpnm.eHnn H nouepe .. rn1.rx 6a.~Kax: 

n ouop11oii: o0 = 141 ~;;~240 = 11 .~3 1li/c1.1~ 
B 6a.1Ke ~l l'.ffi...ly 1 n 2 natt(l.unm: 

~1 = (14.t019-l~~~7!J2)X 240 ~9G Ki/c.11'! 



IlpnHu11aR BO nenMaune, 11TO ycn.1eeuaa onopeag oonepetman 
6a.'IK& mrner ocuoeeble eanpameeeg ue CBblme 200 - 300 1ri/cM2, ao.1y· 
qeBebl.e BMDqBffbl AODO•lffBTe.'lhULl.I uanpsmeeeit MOlltBO cqoT&Tb npue.M.'16· 
llblllB. 3aTPJAHeeee- B oepep;aqe co,11,1 a 150 m qepes coe,.euc11ne 
npot1;0.'l1>eott 6MKD c nonepe•rnotl:. BnrncnseTcs u&CTOHTMhO&R ueo6.10· 
t1,n11ocr1> pasae.:renns pacc11upeB&eA10A npoesmett tfA.CTn Ha orp;e.11>un1e 
y11aCTKII c np0,!1;0.'lbHO·nO.J;BDlKHbHtl coet1,nueueeH MCJKAy BOYD; ycrpottcTBO 
TOpM03Hhll paM, R A&BHOll My<1ae, ea onopax OTBIOJl;h He.'ILSa peKOMeH· 
AOBaTb. 

Ilpep;no.11omeene oc0=0 (onopH&SI ropMosnaa paxa 6o.'lhmott mecT· 
KOCTB) npeee .. 10 6bl nyre11 au&.'IOrH'IBi>IX fiO,!IC'leTOB K BhlBOJl;y, 'ITO B npo­
.!l;O.llbBhlJ: 6a.'JK8X ycn.'IBJI OT .Ae4Jop11au.ne DOHCOB AOCTD r&IOT Be.'IIl'llJBbl: 

P
10

= 202692 10. 

C.te,'\yer sa111erer1., 111'0 B npBBet1,eeuo;u upe11epe yqreubl p;etf>op11a· 
uue noHcoe RAK or npe11eeeoit, T&K n OT nocronuuott earpys1m, Ilpe­
x.11en1i1naeno npOAO•lhHhlI 6&.'lOK K uonepe11HblM, IOTn 6hl B H0KOTOplU 
Mecta1, noc.'le on~'C&aemr lf>epu ea onopbl, 11.omer ncK.iuo11nTl> u.1e oc.a:a-
6BTL a.:renune IIOCTOS:HHOtt uarpysKn e y11eublllRTb BblllDCJieeuhle 11n1me 
llC.'I H':IBl:lhl ;tl;OIIO.'IHUTe.lbHblX nan:pnmeHnft. 

lila.11omeeHL1i:i ld.0TOA onpe;i;e.1Je11nn p;ono.rnuTC.'lhllhlI naupnmemdt 
8 6a..11KaX npoes<&eit 11aCTB HOJKHO np0.veHUTb T&&JKC 8 n TOlf cayqae, 
KOr;l;a Ba onop&.I HaIO;l;RTCfl TOp.UOBHble paMl:il, ,B;ocT&TO•rno BllCCTO o;o­

nO;J,CTaBDTL yueomee11hltl ea MO,!l;y.'11> ynpyrocrn uporn6 ropMosuoft p&Mbl 
OT pacrarosa10m,u1 cn.'I n npo;i;o.'li.m.u 6a.rnax, paneblx e.a.uHnu,e; Bee· 
OCT8.1bHblC MffCTIHlH OCTalOTCH 6es D8Meueenil:. 

Ilpeueueeee ns.~omouuoro lleTop;a K npo.'leTublu crpoeHuuu DOA a;sa 
n yru He scrpeqaer ueR&KHI 11pneu,uaua.11> Rbl1 apennrcrsuil; TO.!lhKO yp -ea 
CTaHOBHTCll HCCKO.!.bKO 6o.nee <:.'IOJKHblUD. K COlR8JI0RUIO, 88 HCAOCT&TROH, 
M6CTa, STOT c.1yqaft ue MOlK0T 6blTL npuneACB. 

B saK.'IIO'leune &liTOp c11nraeT neo6xop;mrm1 OTMerHTb iKMare.u .. 
uocri. on1>1Teblx: ncc.11ep;o11aaeft satpoeyroro aonpoca, ra& R&K ne&oropue , 
s.msnom,ee ua pesy.11>Tl\T Bt»'lnc.rnue it, o6ctOHTencTBa, eanpe.1i1 ep, Ac410p­
»au,nu 11 .Mecre coe,!l.naeeeH npOAo.uu1u 6a.:roK c nonepe11ebl.1i1II, uoryr 
6b1Th ycraHos.1eeL1 ro.uKO onhlTOM. He1wropl>Ie ncc.:re,11;011aum1 pa6orbl 
np003JK011 'ISCTIJ :arnra.'1.'lll ':leCKDI MOCTOB npOHSll6A0llbl JiermRrpa;lCKIUI 
euean R. A. EueA'I06cKOio MocroecnhlT&Te.111>eYM B10po H. T. K. rr no· 
0Koe11aune 06pa6or1m 6yp;yT ony6.teKOB&Bbl. JRe.:raTe.11.HO p;&.11,uettmce 
H&Kou,1eeue 11arepna.:ra H, xpolle Toro, .1a.6oparopeble ucc.te;i;onaeua 
~e!Jiop:1iauutt a aaKJ1e11011ei.u coep;u1:1e111mx roro r1111a, KOTOpri1tt IIJ1m1e­
tt11ercn t1 npoeamett 11acr11 (ti TOH qnc,rn n coep;uueen11 c pa6orott sa­
K.~ enoK Ha OTpbIB rO.'IOB&e). 

I'. JC. Eaipaifio8, 
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K BOnpocy oo H3J'ICHHH JIBJICHoi!: 

ycTaJIOCTH. 

1. Ilosepna a.1e»e11toe liOHCrpyK.u;ea ua apo1:1uocrb ecerll,a cocraa.rn.11a. 
r.1asuy10 pa6ory DliifteHepa npn pacqere coopyme1mti. KaK essecrno, a1a 
nosepKa apomse0,1.UTCll: nyreM cpaseeHuff eau111 x pac'l.ere1>1x uanpsutrnnnft 
c AOnycJ>ae11i,u111, uo.nyllennblMB .a;e:rn11ueM ua KOa<fJcflmvrn11r 6esoaaceocrn 
(o6hl'rnO aepellemu.itt ) opett.e.rn re&rrncnr 11.10 spe1ue11uoro couporna.'1e11uJ1 
11arepeaJa. · 

0lH8RO, .!I,8BHO yme ll 3BCCTHO: lJTO am nosepI<a B HCKOTOPIH My'IH.llX 

see am ee o6ecne,rnsaer 6esouacttocrr1 11a6on.i: coopymeuu.11. 
3rn c.1y 1.1a11 MOiKllO 1>as6erh ua JI.BC rpyaubl: nepsan - aro c.1r~an 

eapymettn11 ycrOHll. uBOCTH 4Jop.1i11.>1 a.rnlleuTOB, sropa.s: - C.'ly11ae noepeacAe~ 
Hntt, BLlSblBae.IJblX Tll.K HaSblB8C~l Oit n)'CT&.rnCl'hlO" llaTCpmua. 

Ha.mqne uepson nareropuu C.:l)' llaeB BhlBsa.10 noae.'i.ettne J1,0no.rnn-
1e.J.b1:Wtt aose111m iMC»l'HTOB Kouc1·pyKm111, - ua ycTOn'lnBOCTL. Heo610A11 -
11octb a1ol1 ooaepKu 11 ttacwm.nee 11peMJI uu s HOM co.i1Heunn He sos-

6yaaae11 - C.lJ'IMB KaTaCTpolf1 OT HapymeHHH yc10itqesoc1e Mbl DMNH! 
l<'CT!\TO'IH00 KO.l H"lCCTHO. 

UoepcmAettott, cwisaeuhle c ycTa.ilOCTbIO Marepna.rn, oaeeCTHf>l 
,.la seo,- npullepno, c 40-x rOAOB XJX CT<N1ernJ1. 3 rn noepemJ1,eum1 ua6.uo­
la.1eci. npn 1a1eoronpUTHOld BOS)leilCTBill{ Ha AaHHhl il 9,1eMC8T n e11eMCHl:lblX 

jCB.mll ; :rnp aKTCplmM HB.lll.lOCh TO 06CTOBTC1lbCTBO, 'ITO noepCJK,1l, CHUH' 

DORB.lfUBCh npn OCHOBilblX paC'ICTUhlX ttaupa.menenx, He nj)CBOCIOAR'l.11.01' 

l01rycJ1ae)l~.I (mt n110 111:1ocri.J, n 1:1e coupo11oac.11;a.11n ch JI.ame npu RllSRBX 

l!a1epna.1ax (cra,11>) siureTHhl AJ II ocmrO"lHblMD AecPop :tiau,mnm. 
B nepeoo epe~1n STU HIJ.1CU8H 6hJ.rn OTMelfCHhl .Hllllb ll CTMH, HO 

TeDepb y cttllfOB.~0801 'ITO n fCTaBaTh" MOryT llO'ITIJ BCO 11p1rnemtCMblC 
8 Te.IUil&C MllTepe1t.'l.bl. 

IlaaeCTIW OllblTbJ H3Jl, ycra.10CTbl0 ;Ke,1eao- 6eTOHHhl.I 6a.10K; JlCC.'le• 

J.OB&HBR RaMCuuoN K.1a ;i;K11 Ha c.amrne (Jleuuurpa;i;cKOe B1opo BTK 
II )fe.IaHHY.CCKUll • .1Ja6oparopu.11 JIHHUC'a) DOKl\Sa.m ua.18'1Ue 8HaY.HTe.'l.h­

Hbl.I ue1e.11> rncrcpcsnca npn uonTopeLix cmaTnnx o6pasu.a, tfTO yKaBbl· 
HaeT Ha B031i10lKROCTl> flB.le ffllfl )'CTMOCTU u B,!1,CCh. 

)foarno Aylla.Tbl 'ITO 'l8CTO Ha6,1IO;\aeMble rpetU,Ulll>I B K81110HH.blX 

on opa.r ltOCTOB, Aamc pacnO.lOJRCUHblX ua RCCCOHRX (.fl.poc..!1aac6BR MOCT), 
HB.lfl!OTCR c.,eiJ,CTBIIe.U nepeMeunoro BOS,J.ellCTBDH DOil,lllt}KHOtt H&rpyaKB. 
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HcCJ.eA011aeeSJ, apoesooAnsiuuecs fl no.:ioouHe XIX flCRa, o6Rapym.n.m, 
<iTO DOA AeftCTBB eM nepe1a1eeeblJ: npoAo.neblJ: l'Cn,rnn 06pas1v>1 pas r yma­
IOTCH npu aaopRme11ua.11 Mem,mnx speu eRFJOro conp0Tue.11e 11un, 011pe.J.e­
.11eeeoro 06blqHL1Y o6paaoM:, D 9TO llOBDJRe11ee saaRCUT OT 8HH<1BTYAh1 
KO.:ie6a1rns yen.mil e OT coorsomeeus s11asoo n se.rnqnR 1tpan11u1 ssa­
'le&ntt &Te .I ycn.rnn. 

Ha OCB088Hl:ID .'t,8HHl>Lt ODblTOB D 6bl.1U c~c.m m.1 DOOblTKU yqeCTL. 
as.11e1me ycr a,,ocre npn npOCRTepoeamm n yreM nonume1nrn OCROseoro 
,a.onycime 111or o eanpame110R npu nonepKe ea npoqyocn, R cooTner cTBe e 
c OOHDlRAIOUVUI CR, H8K 6bl, npo nepe.ueHHhll' ycn.lURl' BpeueHHl>IM 
coapor 11s.1emreM (<f>opllpa Bettpayxa II noD,o6uh!e). 

Ilpn raKo:u nosspeefio nau60.i1ee n o,>t,oepmean1,nm yc·ra.10c1n no.rn­
.'IDCb, B llOCTll.l', aaapo1i1ep,-CJRaTO·RhlTffHYTJ.Je 9.leMCHTbl. 

Me1RAY T8M C.'l y'laen nospeJKJ1,eHUR BMeHRO 9TUX s.1e:uenTOfl fl MOCTU 
IIO'lTD neeaaeCTF!O. 0r'l3CTB &TUM 06'hfl'CHHlOTCff sarpaHD'lRhle nosspeHDlf, 
'lTO fl MOCT8l HC.U.3ff OTM0THTb flB.rnentt ycTa.lOCTD MeTa.ua. 

3a uoc.rnti.nee BJ)eMR 6bl.:r rrocTan.1e1t J%1, nofl r.:11 ncc.1eAQnauu i1 nu 
ycra.10crn. 

C 19:?0 no 1925 ro,11; fl A~epeKe 6(,1'.llH 11ponsBC.lC Rt.1 rpm1aleble 
ooLlTbl npocJ>. Moor c'o" fl l'fa.rneoiice. 1 8 TI1 om.1r(,I' 01·•rn·1·.rnso o6Hapyllm.m 
cymecTBOflaHue ,,ape,1,e.'18. ycra.:rncr11 ", T.-e. raKo ro HanpHmeHnH, neate 
KOr opor o Mar epna.1 )! Qateo no,J,aep raTD 6es ouacHocrn paspymemrn npaK­
rn<rncJm neorpaen •1eHnouy 'l:nc.1y uepeMen yce.rnit JJoxa J;ettcrBere.'lbHble 
na.npHmenea He npeflOCIO.lfl'T npet1,c.1a ycTa.10CTII, ;i;o rex nop paspyweHee 
OT 11.enctBD ff ncpeMCRRl:.IX HarpysoK npa&Tlll!CCKR HeBOUIOiKHO. 

llpn pa6or e m.e &.teYe11ra npe HaapuateHDRI, apP.ROC!O.l.R~DI &TOT 
upe,!le.1 , I OTR 61>1 na npol'ffateaun 11e60.'lbruoro 06'bc11a l!arepua.1a,-
11oapc1tt.'t.CRmt 06napyit:.1JBlllOTCR c re'lCffllCM flPCME' HD, n, pas lIOHBDBIDDCh, 
p 85Bll H81QTCH BCCbll8 6.blCTJlO. 

3 r oT npe,J,e.:i OT.lB\leH u or npe.:i;e.11a yopyrocru u OT npeJ1,ei1a 
reKyqecrn. 

'l'aK KEIK OCHOR Hl.l" e paclJeTHhJC ttanpHlKCHHff, npn KOTOphll pa601·a10T 
:).'ICMCHTbl ff8lllDI l\OHCTpy1m,un, 06hl'lHO Hnate npC.'1,C.'IR yc1·a.'IOCTD, TO 
orracuocr1i HeCyT c co6o fl .11nI11b ruecTm.Je nanp11meim11, 061>11rno ana<iu-
1·e.Jli..uo npeBOCXOJI.flIJ:\BC OCROBllb:IC. 

TaKIIM o6pRSOll, MOiKHO Cl!DTaTb, llTO B MOCT&X HC Jt a:XOJI.0.1B fl B.18• 
HAit ycTa.'IOCTB npoCTO noTOMy, '!TO HCK8.HJ JU ue Tll.M, rJ,e nymno; 
C1RaTO·RblT11HYTb:itl cr ep·,1wnh, ue n;ueromutt 11 ecrR1.JX nanpnmcm1n, npe­
aocxo,a.Hm,nx npe,!I.C.l ycra.rncre, -HaxOAHTCff B 91'(l Y OTRt)lllC/IHD B .llY 'llDDI 
yc.'!OBDfl'I, 6t.1Th MOif\eT 8 no.rnott 6e3onaCBOCTH, 1l01J >).lCIJCHThJ, RO)I.Bep­
r a101L1,lleCn nepe.i:euuon1 11arpysKR. 1rr1 O)I.11oro snaKa1 no co 3HA.'laTe.10Hi.n rn 
llCCTHbl:Mll HanpfflRCH8911D. 

RaKne me npa.KTnqecRoe sa.l,aqe BblTeKaIOT ns 9TTII DCC!IeAQaanuft? 

' Unh'mity of llllnois Bulletin M 12.t , 136, l.t2, 152. 
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TaK111" sa.J,a 11 .\IOitUIO mlllennh T p n . 

1Ioc1>:0.lhny o nacttO CTh .:reaun s Mect'Rr..u uanpf1 11;.e1m11x,-1reo61ol,nllO 

npB IIOJ.6o pc l!atcpu:ua u npa RORCTpynpona1rn11 np1rnnllatb HCC .u:ep i.i 
n noe nmc1m10 srnx HaapR;1;.eeuii. Bmrnae: 11 eoJ,nopol,nOCTb ll8:repna.rn, 
HK.110•ie11 ne npcrnecctt, llOil\.eT Jl8UThCil npn'lnHOi1 paSBllTIHI MCCfH b! X uepe­
ff8.!1pi!me11ul1. PC3KlH~ u a:.i eHCRIIR 1J1op11b!, noapc;1;..i,c11m1 noHepxnocre il;&i1· 
ctsy10r B TO.\I .ilie uanp1rn.1e11 uu. 

[fo OlllHall l\foore'll uapauuna nro.rnoi1 1'1 0 llOBepIBOCTll OGpas t.ta 
no11rrn;.a.rn 11 pe,!l,e.1 ycn.rncr11 na 20 - 30°'0. HJ.en m~a;i;e1unm A. C. Mo <fl q1 e 
o uo;moa;.nocrn y11 11lfro;i;e 11mr arnx noRpea;;i;eRntt nosepx11octn nyre11 
paCTROp cun 11, -upotpas .111BaAu11 ( onb!Tf.J c K!UICHHOlt CO.lb!O),-nol,IBa •ICH!.1 

HCll l([UJU , ~ np Cl,•l O;li. UHIHDlHI nporpaB.UIBaTb rOT081.JC llS.1_C.1Ua'. 1mc.:roralln, 
1\.1!1 CKpyr.1e1ou1 mcpoxoBaTOCTCfi lfORCJlXllOCl'll, '1!0 Jl;O.liK llO ll0H11311Th 

~ ccT111>rn nanpri a;e1urn. 
lioaurno :)Toll: J\OHCTJJYKl'IIRHOti sa;i;a11 rr u r,1 n.wcell cu~o nropym 

11 TJlOTbTO aa1a•m: oraoca m;ueca co6<::rBC11Ho K nar•icumo na.101mit 

VCTa.10CTJJ . 

· RTopart cocro111 H HaIOlKJ.e11u11 npo~e.~a ycraJ1ocru A·rn pastt r..i:x 
llaTOpua.1011, npn pasHr.1x cnoco6ax ti;oi1cTB1U1 11arpyaon, - Hoo6xo;1.B»OCrb 
H l KllX OlllJTO U llOIHl!llU. 

J·Ia1;0 11 e 1t, rporMr aaAa•m MOmeT 61.tri. nocras.rnna, xa1~ OTblC&anue 

cnoco6a pacnoa naaan npn311am1 ycr a .1octn i1aropna.1ra1 notta ew,o ne 
no.'ly11u.rnc1> B Riil.JO IIORJlCaqcmrn B nnJJ;e TPCIJ\RH. 

Sra sa.J,a•ia oco6c n110 u<1 ;1;.na ll..rn: llOCTOBOi1 11panr mm1 11 ona 0 11e111> 

•1aCTO ll08HUKac1· npn p ClllCHOll nonpoca 0 11pO,l;O.l lli.CHlfll C:1ya;.6bl CTap lU 

llOCTOB. Il :}1'111 C.1y11a.a:c Re06IO,l,BllO Bb1HCUUTb 1 - ycTa.1 .HI MaTeJ>R&.11 
;'f.tllll lOrO :\IOCrn ,-6.lU30K •111 OH K TOM )', 'IT06bl H<l.'lll.'lllCb DOBpGit\.JJ;CHlrn, 
11.'lll RCT. 

l\aR yaw yn.aaa Ho sr.mw1 1111ocrpaneble nn;1.cttcpu, a raR;1;:c uen.o­
rOpb!C 11 3 pycc1rn x (cntns npo<fl. H. A. Bo.10.1106c&oro 06 n c ub!ranee 

;i;e.1esa H.1rcucnoro ucunoro MOCTa) ;i;epma.rnch Toro llRCHun, •no .u Mocra1 
He ua 6.uo,w c1c1E ;rn.1c11ul"i ycra.1ocrn MaTepua.Ht. O~ttaKo, s11aq11re.uaan 
rpynaa p yCCKUX l!HiKCHCiJOB ncerJ..a RhICKaStJB<l..18. npOTllBOflO.'IOitmoc MHC­

Hll ei 110.11.·rncp ai.J,8.BlllCCCrt u 11enorop1nrn 0Kcaepu 1i1c ttraMH (oar.int upoqi. Cn~ 
MJJllCJ\Oro) . 'l'0.'11>1(0 Cll~rne noc,lCAllCC B{JClU! 110,1; Jl.Ul l! HllCll JJYCCJmX 

pa6oT B lf C M C J~t>Oft.. .rnrc paTypc llhtCKaSF>1Ua!OTCl1 llOJlTllOpini\ClllJfl reopun 

cyutCCTRO Ha u ns RR.lCJJll il ycta .10CTH B ~mrc pna.rnx MOCTOll. 3 

YKasanuoc pasHor.-1acnc 0Tna,<i;acr 1 ec.1u 6~•r1,cr pemo11a 11ocraa.1c m1aa 

nb1mc 3aJ1,a11a - Ha xoilqo1111c apnan a1ws, xapaKTcpn sy101u.11 x ycra.10CTh 
.1Jarcpmn a. 

Jl.rn ycT&HOR.lCl:I DH 3TOX 11p11sttaKOll npn;i;eTCff o6paTR1'hCR K TCOpmr.w: 

passnrna n oepe;niJ;cHun rrpn }'CT&.'IOCTH e n. 0111.irm.iM ;tartui.rn. 

• Sbhl und Elscu, 1925, Heft 38, Herman i(lindler. 
• Prof. Sch:icchtcrle, Vcrstarkung \·on Eisrnb.1lmbrUckcn. 
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2. Ilc pBOHMa.lbffhlC Bilr.lSAbl ea C)'ll\flOCTb paasnnu1 llB.l CBllii yeTa­
.'IOCTll c1u1aM Ra,rnct> c :iapaKTepou nospcmp,eHni1 n ;rru:i c.1rmsxj 1u.icKa-

3bt11a.1oc1.o AIBCHDC, <!TO DOA ACHCTBllCll nepc.uCHRbl:I ycn.rntt .uaTCpna.;i: 
nepcKp11cTa.1.1DBOB1>1BacrcR TAK, 'ITO Ae.rnCTCH xpynKnll. 1\fu1>p OCKOu11<1c ­

CKne BCC.lC.!1,0Ba HBB p c mnre.lb BO onpo11epr.11:1 DTO llHCene, ll SACCb lll>i 
ynOllHl!&Cll 0 HCll .rnmL DOTOMy, 'ITO II lllHpOKD:I lllOliC llepHblX xpyrax 

OHO c w.o e e BllO.l HC TIS)l{UTO. 

B ,11,a.10Rellwe11 era.in cesabl ea'I"h ua.rn'lnC R11.1ettuit yera.10crn c Ra-
6.110A&Bmmmcs C,J.1mraMu e npucra.uax l!Cra.ua, n op,ecpmc 11uoro .!1,Cll ­
cTemo ncpe11cnn1in: yen.mil. CtJnra.1oci., 'ITO 11a.1 B'lDO orn1 CABnros upu 
l!BHpocKOnn•1ccKO~ llCC.1CAOR8Hllll yna3hlll8CT na tta'l!llllllCCCll' p aSBllTIJC 

mucunti ycra.1ocrn; c.:i.11n ru no n .10CKOCTll~1 cmttleocrn KpncTa.uoe ti;po6HT 
HI llCC Ha 60.11,wce 'HIC.10 •J8Cl"Oil II B KOHU,C ROHU,0 8 upnBOJ,flT K o6pa-

30118U lff0 lJUKJl0CK0 llll'ICCKOi1 TIJOU],llHbJ, Ji.OTOIJ<lll, B CBOIO 0 '1C)l0,il;!>, JlCSKO 
y11e.rm1urnacr 11 cCTHblO Haop1:1i:1tettn11 1 ycKopnn ra1urn 0 6 p 1lSOM npou.ccc 
paspymcmrn. 

Oti.tHHW, c;i.11uru 11 Kpucni .. uax J'1e:rn10TCH llJH:l'lllliOfi 1uac·rn110c1rnx , 
ocraTOlJIJJ,JI ,11,c cJ.>op11au.r11i Mi\TCpna.1a,--lllJ."IO RD H Ten y•iecrn, KUl>OBIJI llJHI 
TIOBpCiK;l.C Hll llX OT ycnnocru K<lN. pas llC ua6.110Jl.<lCTCH . c ;l.pyrofi CTO­

p ouw yctaHOll.lCJlO, '!TO 00.J,06m.ic C,\Fmrn l!Oif\HO 11 a6.110,l,llTb UO;{ llfmpo­
CKODOll I! B 11aTcpna.1e, 3aBC).0.UO 11 cpa.601a111ucu, KAI\ C.10,!l;CTIHIC I0.10;1-
110n o6pa6orKn lH1.rnpna.rn, raK 11a111.iaaclJoro "111ui:1em1.". Hattoucit, 110-

11cttmuo sa r.rn,11..i ua npo'luocrh 11arnpn::i..rn 4 )'TaepmAaJOr, 11ro pa apyme1rnc 

CBBS&HO c pllCTH rnsa!Olll.llllll u::i.npnme1111flllll- ).C<f>0 plJau, oeii paCTHifWllHH, 
lt!CiflAY Tell, naJ• c ,!1.Ccf>0pmu~ne li c.wnra CBH38HO flH.'IC ll UC u:U:tCfll'ICCKllX 
Aelf>opuau,un.-renrmcrt>. PaspyrucHue (paspb!e) 11 ,:i.cT, c.1eAy11 n.1ocn.ocrnll. 
llO KOTOJlbHI ACiicTB)'lO"r HUll60.lb UJU C pacrfl rn m.11011~ 11 e, a 11e H/\U6l•.lhlllllC 

CKa.l bt Ba101u.ue Hanp11meum1. Il1Jou.ecc paspyme1111 H npu ycw.1ocrn ona3i,1-
sacTCll He CH11s111m 1 .. rn nenocpe;;cTBc n110 c ~c!f>op1iau,nflM n , s1.ipa;rmK>1u,u­

MHCfl H 110fl R.1cnun :rnunit c~ Bnros B 1>pucra.ua1. TaKulf ol'i paar111, 1111 .=m ­

<tBe OTn:r .1uuni1 cm.e 110 .xapaKrepusyC'r ycra.10crn: ua6.1 10.~an n l 110.1 

.\I UKpOCKOIIOM HC.l bBU )'THCJllti;{aTb, 'l!O lleTa.u ycra.1. 
3. Ho11cn. 111uc ncc.10.:s.osamrn :> 110Kasmm10r, •11·0 cym,11ocn pasnnms 

Slll:ICtlllft ycra:1ocr11 3&K.110'18CTCU B o6pa30BRHllll upu n c pCllCUHbll Hil­
rpy3K8X 11 ~1ccrax, 11<.tnpmKCHllhIX sa UJH~;,c.1 yc1·a:1ocr11, ~1111;pocn.01111<J:e­

c1iux '1'pc11v1u, llil,l (JIJHOB. c noa:11:reuuc11 n:c ll OHH ."lfllOTC.11 HOUhlC MCCTflhlC 

uanpnaccmrn y 1tpaes TJlC muu, 01~31>rna10TCH ncpc11aup»JKC11ui.am s a 11pu ­

,1,C.'l ycrtuoctn HORN C :J.lCllC HTbl MaTCpna.rn, 11 upo1wcc pas1rn sacTm1 

6wcTpo; )IDHJlOCHOnn•JCCKIIC TpelU,llHl>l', 11pOHUSb! 88lOU.VIC TO."llU.Y MCTll .l ."l<l 

c .rnea10TCJ( BllCCTC n A810T mt'la.10 Cli803 HOi1 1JlClllll He, nOCTCUCUllO r1po­

pcaa10m.c A H011CpC'IHOe CC'lCUll C 9.1C.\ICHT8 n upnRO,l,ffllJ,Cll l\ p1tspywe111110. 

• Sachs-Fick, Der Zug\·crsuch. 
Sc.uthwcll and Gough, Philosophical Magazine, 1926, I. 
• 1\1oorc. University of Illinois Bullet in, Scuthwe\1, Phil. Mag. 1926, I. 
Haigh, Procccdiugs of the first International Congress for a11pl icd Mcthnnics, 1921. 
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Il0Rs.1eenc 06.1acrntt M&Tepea.11a, uepcaanpameem.ix aa npe;i,e.1 ycT&­
:1ocTH, ces:aaHO, HaK ymc )'K8SaRO Bhlme, o6b111HO c llCCTHblllll 11a11 p11me­
emum. Iloc.1c,J,1me Bhl 8blB&lOTCH i',eliCTBBeM en.I, peSKllll.0 na¥OKOHllll MII 

IJ>op~n.i: ce11eanH, llK.UOllCHllH.llll uu:aKOB n DOCTOpOH HDI npmiecen, n, 110 

BCCtt sepon1:1ocw, eepasuo11epHOCTblO B HpBCTa.T.m'feCKOit CTP YKTypc. 

Oreoc1ne.11>no npou;ecca, n1mso;u110,ero K no11s.'leHuf() a 11cpoua11p11-
JKCHBOll lleCTe uepBofi T(lCUJ.HBb.1, '!aCTb uce:ieP.,osate.rnH (Southwell) 1:1e 
Bb1Ci;aa1.o1eaerca AO OOhlTO K c 11epel1CHUhUll1 narpy3HIU!Il na,, OTjl,C."lbBl.1.llH 
xpncru.:uum 60.nmoro pas11.epa (0,1,HOKpncu:r.m 'fCCKne npo110.101m); .11.py ­
rue J'fCl:lb10 (lfoigl1), UCI0.'1.ff us rm1otesh1 Bcilliy o cy~cc1·soea ttuu 110 

nosep:rnocm Kpncn.uo1:1 n lll.laKOBbU: e1u1011ettntl Ma,.epmua u a:i1op<fluoM 
COCTOHHBB, CBflShIIHUOT npou.ecc llOflB.lCHIIJI nepsoi1 Tj)Clll,U l:l bl c n11.1en11e1t1 
ynpyroro rnc1·epesnca. 

Ha igh ~·Kaa1i1uaeT, 'fTO npu uc11c.ucH1:11>1x ycn.i!U HI, cuycTn HCl>OTO.p oe 

ape1rn: ycta 1:1an.1naaeTca uoC1'0i1H1:1aH 1101.rn rrrcTepeanca, Aepm.a m,11 nca nee 
spe11s . ormra u He cenaauuaa c nona.1e1me1.1 OCTdTO'l lJW X 11.utcTn•iccnux 
l t:-•tOpllauu .11 u.rn C;,llUTOB B KpllCT8.uax 

Ha o um·oa lHlA ycra.n:octLJO llaigh Ae.rnet Bl>IB0,1~ 'lt'O m.1.1011ue ycm­
.l (ICTn o c1mea110 c snn1 11pespaw.e1:1uelf pa60TM B ·re11.10ry Gos noa11.rn~ 

BiJH OCT<H'O'lllhlX ,!l,c!f>o1u1a1v1ii lJ llllil,C C,l,BDl'OB B KtJllCnt.l.19.X. JJo cro 
11Heemo, up11 ato11 upouecce 110.1eKy.1bl B llCCT&l' corrpmrncn.1:1 11 a a11op<J1-

1:1oro II np ncTU.l .Hl'ICCKOrO Be~eCTBU. ll Jlll llCJlCiieUHhlI 1:1 arpys1>.ax naK 6w 
., K0.1e6.110TCB.' 11epe10111 us OJl.HOrO 113 DT UX COC1'0!1HUA B Apyroe n 06pa1·uo. 
Upn Hanpmt<CllUllX 011/li:e npe,'\C.la YCTU..lOCTU 9TII n!;o.rn6aurrn" 0Kil3bl~ 
sa10rcH 06par1111w11u1 sa1san.111;uor 1:1060.umoti o6'b&.\I )JaTep1rn .111, npn 
00.ihwni 11 un pnm:euna1 aa:rnan,ma10rcn 60.u.nrne SOHhl, n )taTepmu He 
ycneauet HCpuyTbCll II npe;1a1ee COCTOfll:lllCj oOpasylOTCJJ, 110 Bhlpa:KCIHHO 

H~igh'n "nycrorw", c.11111mow.necu s uepay10 TPCID,IIH Y )'C01·1uocrn. 
C TO'JKII ape1m11 ns11o;Kettub1X aos~pcrrnli npu3uc\IH\llll ycr&srn ero 

irnTepoa.:1a 11omeT HH•WT1>Cn ua.mqnc iurn.pocRonu11ec1:n1 Tpern;1rn, ua;i;p 1>1-
sos, a e AJ)yron crnpou1>1, I\UK c.1e.wTBne ux,-nou mKcuac o6u•m!.1X lle-
1au11,1ecnn1 CROiiCTB ll3Tepua..1a,-BpeMCUllOrO COIIJ>O!UB;l (! m rn II OTHOCn­
T('.lbHOro YA:muemrn npu pa3pLrne. 

B ;)JOlJ OTHOlllCl\1111 npe;,CTa1n ne·r HCliOTOpwi.i nutcpcc llCC.lCAOBtUlllC 
ns.teB nfi paapy memrn n 11aTep11a.ic MOCTa 'fCJlC3 p. Bo.1xoo 01m16pb­
ci.on ac ;(,, npo11 aReJI,Ouuoe n Mc.1annqoc1wi1 .rn.6oparopun 
.lJeH1rnrpa.llcfioro H11crnT)'Ta HmKcttepon ll)'Teit Coo6ow­
oua a 1925 r. 

J. B 1923 rO.llY s noncHI.ix yro.rnax 11po;i;o.n.u1>11 (ia.1on 
llocra tiepcs p. Bo.uoo 6IJ.'III 06m1.pymcuhl TJ)eJ.IJ.nH Ll1 
n;i;ymue no ,1\.rn ue yrO.'IKOB s nx ropmw11Ta.1 bttux no.max. 
Uonepe1rnoe cc110Hoe 6a.10K n0Kaaa110 11 a rfmr. 1. 

Tpem.BHbl UOJIBU.lUCb naK BO BllYTI>CllHDX, 1·aK D 
B eapya>. tt bl:t )'f011&a1, 11 KO.m 'I CCTao nx c1·a.10 aospacraTb 
QqCHb 61.olCTpO. r op ll 30HT3;1f, ltl.ol0 110.HUI IIOl!CIH.I X yrO.l KOB 

J.1<> 

If;.,,." 

1-JCMI 
_L 

<l>nr.l. 

npe.l,CTaB.lfllOT 
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Kai\ ll<l3 TOT u e .ueRl' KOHCTpynu,uR npoes<Ken •1acrn, 1\0TOpi.1n UO,ll.BCp­

riteTC8 3Ha•mTC.1LHbl.\J llCCTRLlM sarrpmRCHilfl :U OT cocpc;~OT0 11CHlll>IX cn.11, 
ncpeMMe~n.ix noaepe•muairn. ,lJ;ame upu 6caynopnsueHuott y&.rn~Ke no­
nepcqna, 01m npu nporu6e ea»arnaiot Ha ropn30H1'Uh ALIC no.urn suyrpeu-
11111'. yrO.lKOB D 8b13bTBalOT n HHX l!CCTHhle naapirnteHIHI uarn6a (lfinr. 2). 

Piq 1IORpem;J.em1tt no~o6eoro THna yKasae B pa6oTe uttm. O. Bauer, ' 
a. taKme R yaol! m1yroH KRure apolf>. Selt .'.l.echterlc. Ilo no.:i;c •1erall ucneu,­
KDI nttme11 epoB, 11eCTHL.1e eanp11memrn s ropnao11Ta.1L.11ott uo,1Ke yro.1 na 
uo ce11.e11 mo 1- 1, coeua,,aw~elly c snyTpetteci1 rpa m.10 Reprmw.,1Lnon 
no,11rn, sCCb)!8. st1allnTe.1L11w n ;uoryT (c ue1>0Top1.n1 npeyue..rn11.e11ne1>1 ) 
,11.0IO,'\HT!> ,11,0 3.000 J.-i;c,u2• :':hn 11anpmKeRBR llSllCHRIOTCR npu npOXO,'l,e 
nnpono3a OT 0 AO yKa3aRnott se.m11mu,i, 11s.u11ci. nuum o6paao» nepe­
MeH11wim. R OT.\IO<ICllilhlX lleCTaI II Ha6.ll0.1,a.mCh TJlCll\llHM B 6a.rn.al 

Bo.uoncKoro llOcrn. llonpc;io.cmrn R no.max eapyit111hlx yro.JtKOR o6'b-

4>;:r . 2. <t>nr. 3 • 

.fl t UHlOTC.S: TCM ' ll.TO up1:1 llO,l,reuea1om,ux nonepCll. HHaX lltlCTO np0113BOART 
00i1.,K..'IBBK)' DX na 6a,rn.c. 06blll.HO STY D0,11.K.lllllKY ,ll.C.lalOT .ll:ll.lll> c 't'Ott 
CTOpOHbl, onyAa yAo6uee 110.J,0!1.rn, 1".-e . cHapyam. TaK1111 o6pa.so» 11oae­
pe•rn 11a ounpaerca see ape.am ua uapyarn y10 CTOpOHY noHca 6a.111rn, u npH 
,:i,a.1uc 1111n ocn naposoaa Ha noaepe11.1rny, noc.11eJJ,HHR onu6aci.• uapy3i.ubl'tt 
yrMOK 6a..nm 1uu1 tIJHI ua.m1J.n11 o nonce ro1msonrn.1u11oro .rncra, Bl>l'Sbl· 

Baer Kpy1.1enne euapyacy scero ao11ca 6a.m11i s OTOll c.1y1J.ae osru6arorcn 
no.mu o6oux yro.mos. IIo.'t0611an ,11.elf>op1iau,us mHi.110,i,a.:iacb .,1Je11n11rpa,11.­
CKOi1 1'foCTOllCll"1T8TC.H.HOii Cra11u,11en Ha 0.1.HOll 113 MOCTOB, f,'1,C yro.1 
uoeopoTa nepx ncro 11011ca 6a.u;11 a11apymy p;oernra.'l 1

/ 2° (<Jiur. 3). 
TaK1rn 06paeo11, co CTopom,i eouelicTem1 sttew1mx cn.1 yc.10111rn, 

6.mronp1111Tc1·11y10m;ue paaerm110 11e.ie1rnit ycrn .. 1oere, 6hl.111 uanmw, - s11a· 
'IHTC.lbHI..Ie uepe.uCl!llbIC llCCTUf.W mmp!ll!WHD!I. 

lit\J1..'lGlKl1f OTUOTl!Th, 'ITO noepcaucmrn IIOHBIUITCh UU CU HO no;:i: 110~ 

CTOBl~ llll 6pyCLBUll. 
Ma1epua.1 6a.MK Tome upc:wTas.11u ;i,.rn aroro yA06syt0 uo•1Ry. OH 

61,i.1 ncc.11c.n;oaan urnuqeeKn 11 lleta.uorpa<fl11•1eeK11 n xmrnllCCKOit .11a6opa-
1·opa11 JIHHIIC'a. u npciJ;CTas.uu e3 ce611 csapollaOe me.11eao co 8Ha•m­
Te.11>Hb1MH lll.l&KOBhUIH IJK.!lO'leRHHMB n 604Lmott nplBICCbfO lf>oc<Jiopa-

~;w;-dic Fortschritte des .f.isenbahu\\'esens, 1925, Heft 6. 
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OKO.!IO 0,4°/0. lloc.1e;\eee 06cro1ne.u.cTso B.lCK.'IO sa co6ott llCOl HOpo.'luocr& 
CTP~'RTJPiil - pasaurne RpynHblX npncra.1.1on HapB,i.y c 11e.uan111, •ITO 
n 6bl.10 o6uapyiKeeo npn )JIIlipOCKODII'·leCKO~ nccJe,J,onaunn. II aeo,11.uo­
po,1r;uocr& cr pyr.r yp1.i:, n m.1anoa1.1e BIHK)'l.eemi: 11or.11n n cnoio oqcpeA& nOBLl­
waTb llCCTlH.! 6 11aapBJKeUnfl, ll DO,'\ llllKpOCKODOll 6bl•lll 06Hapyatellbl B HCliO­
TOptu o6pasuax nipeu~mtht, paSBHBWBC!CR UlfCHHO no BK.lK)'l.CHDint TIJ.laROB . 

. M e1aun'ICCKoe ncn1>1Taens a »exaHn'i.ecnott ,ia6oparopnn .'IHllUC·a 
Ja.1e coeepmeueo 01•1er,10ey10 naprnHy paiunqns lICiatm1iec1m1 KU.'l eCTB 
B nocrpa.laBmeM n acnocrpa11.aewe.u »cra.ue. 

5 . Jl,ocraa!IeHHWe B .'Ja6oparopnio 06pasu1>1 ;Ke.'lesa Bo.110BCKOro 
uocra ):oa;.uo pauc.mn Ha.' ,J.Be OCHOBHblX rpyanbl (I u II); B ucpoy10 
BIO,l.BT 9.'16ll6HTLT, DO'ITB HC pa60Taswne,-yrO.'IKB m.eCTKOCTU npOP,O.!IbHbll 
H nonepet1111>1.I 6a.10K, lf>acom•a eerpoe&u CBRSeit. 

Bo sropyio rpyony ,!l,O.'IJRHbl 6bl1'L BK.'l10<Je1:m IMCMeurLJ, npnunuae-
moe s 60.1 bweti n.m 11te11bweii CTeneJH[ )' 'lacrne B pa6ore .uocTa, 1rn1.:- r o: 

IlOHCUblC yrO.'lKll npotl,O:lbl\bl.I 6a.'IOK, 
CThlKOBblC na~.'la,!l,Kll BCpTI!Ka.lbl:lblX :UICTOB llPOAO.lbDl.!X 6a.'JOK, 
ropnBOATa.otbHbl6 ua1t.mL1,KR a uep11:1eM uoace 11011epc•m1.i:x 6a .10K, 
BbipCaKH na paCKOCOff lflepll MOCra. 
B Ta6.rnue I npn ue;.,eHM ;t,amme "exaenqecnnx uc11bl1au01l ua 

paaptxtJ e iHymi,e ll,.'lff o6pasuos Bcex nepe•rn('.'ICHHbl.I 1mTerop11ii. 
Paccl!aTpn aan peay.1LT8Thl ncui.1raeni·f, l!O;KBO ccfiqac ;.ue OTllCTHTb pcs · 

ny10 pa11 H11uy iicmAy o6pasuam1 c.186o·pa6oraemmm p!~\! 2, 3, 10, 11 ) n 
ocra.1be L1 :.111. 

JJ:.rn ncpnoli rpym1bl cpc~acc npeiicenoe coupo1nn.1c1rne (BAO.lb 
n pOKaTlin ) cocrnu.111cr R = 36,8 Ki/At.v~ (Ko.1c6asn fl 33,7 - 39,0) ap(J 
OTHOCBTe.lbHOM y,!IJlllHCHUH i = 15l :i"/o (1w.1e6au1rn 13,5 - 18,2). 

Ta1rn :u: o6paaoll, STOT lJaTcpua.1 y;i;os.1cw opaeT nop:11a.1h11bt.u r e:rn n­
qecKnll yc.'loa1rn:ll na csapO'lnoc :.t.rn.rnao. 

Peay.1LUTL1 11c11 blraen j[ 06pas1.1,oa II rp)·nuw 1101>as1>1na 10r 1 'ITO ,!l,.rn: 
BU.I ua6. llOAUOTCSi 11mmoice11111>1e, no epaBHCHDIO c I rpynnoli SHU'lCllHl( 
spe»eunoro conpornn:reuna n flTHOtnrc.1&1:1oro yn,.rntt ci'rnn. 3 r o nOHB­
meauc CliftBblBaeTCH pCB'IC BCero Ila llOflCHl.!l )' fO.'IHll:I npOAO:lb!H>iX 6a.'IOK. 
0 6paae1t HS Bh1.lOMaeruei"ic11 ..iacTu ,!l,11.'1 u.:i;o.11& 11po11ar1m R = 23,2 Ki/ M.1i2 

11 i = 3,46/0 ! Tpn OCTa.lbHtJ.I o6pasua ilTOH ~1;e 1..aTeropnu A8.m a cpek 
HCll B=3 1,1 Ki/.m12 (Ko.11e6aHn1I 30,1 - 33,0) n i = 9, t0/0 (1w.1e6aum1 
0,6 - 1I 10), - no1mm.cene OHCuneo. 

CtblKODLlC uaK.l&Alill B npOil,O.lhHLl:I n nonc11e<1ubl x 6a.1Kax r oam 
.!la.m 11ucpna:1 noHn;neuuoro xa'lecrna, upn 'i.C>J 81'0 noum11eHnc JJb1pa­
aieHO a OJI.HD.I o6pasuax 60:1ec, B AP)'fll.I 11e.uee pcsl\O, Haa60.1ee 
CU.lbBO OHO CKaSblfJll OTCfl'. B o6paeuax: 

., ; 1 bis - R = 30,1 (28,6-31,2 ) =8,l 'i, (3,6-8,2)) 
,, ; 3 -ll = 29,7 (29,0- 30,4). = 6,3'/, (5,0- 7,7) ":;· 
X! 13 -B=35,4 (35,0 - 35,8) = 8,7°i0 (8,4 - 8,9) xarK~. 
~; 15 - R=34,5 (33,3 -35,8) = 3,l '/, (2,4-3,8) 
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JO 

214 

~ 
II 

5 I 

TA6Jl11UA I. 

HmtMCHOBaKHe 

7.806 1 J lW 38,2 1 17,Z ~ I 

7.807 9,0 I i70 39,9 1 14,4 I 

~''°"" .,,,,.., I 
CBl!3Cil. , .•• 

YroJIOK IKCCTKOCTH 
llPOAO,lbHOn 6a/l- ! 

Yro.10K ll<Ccnwcrn 
noncpe4KOA6311-

'" 7.841 9,8 190 33,i 18,2 9.8 97 

To lKC. 17.812 1 9,8 

c'"""'"'""" I I I 
"P'""""'"·'".I I era npo.aol!bHOA I 
6a11K11.. . . . 7.79.S i 7,0 

To JKe. , . . • 7796 1 70 

~: :: • . . . . "'"''" I ;;:; ;'.: 
To *' . """'" , 7.799 1 7,0 
To )!(C. noncpeK 7.800 7/l 

I 

190 3.5,4 13,5 1 9,8 56 

~ 

i i 
1so 23,2 I 3-4 

ISO 30,1 9,0 

:: I ::: 1~:: I ::: :: 

I . 

. J,.1 J ,,· .. 
1·10 32,0 10,5 

J.IQ 26,8 12,0 

160 21,7 7,0 37 

160 27,6 2,5 

160 30,0 1,1 



11 

i J1CllblT3!lllC. Ila paJpblB 
l1cnhlta11tte 

H~11Me11oaam1e 
11 a rnyTbe 

~ 
I ~- 1 §~ 1d ., 

~x 

~ i IL ~ ::i 
~~ 

g :!: !: ~~ [~ ~~~ ~: e e-
! :!: ~ .. I ::O::; Q;.,.., ,, . 

I bis ; Cn.uwsaR HaK.iaa Ka , I aepntK3JlbHOrOJlll • ' 
eta npo.11.011b11on , 

93 6a111rn 1 7.801 '··I 180 29,5 4,3 7,0 

To lt\e . 1 1.802 7,0 \ij() 31,0 8,1 

To ;i;e . ....... I '~ 7,0 1 
160 28,6 3,6 . 

To il\C . . ·f uom, 7.804 7,0 100 31,2 13,2 1 
TO ll<C., • ~ nonepeK 7 .80.5 7,0 160 31 ,9 "3,8 1,0 50 

I I I 
Cr1.1Koaa1111aK ~34Ka I I RC(>TllK311b HOr 0.1H· I era upo:ionb11ol1 

7.133 j 6 M!Kll .),0 i<O 
30,1 1 

5,7 5,0 •15 

To llie . 7.834 j 5,0 l<O 30,0 ll,1 

To ;i.;e . nonepeK 7.831 ! 5,0 120 3 1,3 5,0 21 
I 

To ;i;e. 11onepeK 7.832' ! 5,0 120 25,4 j 
I 
I ----,-I 

Cr!>IKORMIHaK.l3JK3 1 ! 
"Prn>'-"""•·'"-1 eta npO/lO.lbHOO 

7.835 6a.u; 11 ••.• . 1 uao.n 7,0 150 ~.·I 7,7 7,0 "' 
To • <- . ~ """ 

7.836 7,0 150 30.4 5,0 

To )l(e ... , . ' noucpeK 7.837 7,0 \ ij() 22,7 1 ·~ 
7,0 33 

To lKC. • ••••• n one]lC K 7.838 7,0 \GO 27,3 1 2.1 

I I 
l2 H ai.:.~uKa aerx11ero I I 

no~ca nonepe~ 11 . ,,, ! (i~ .n:u :1.8~3 9,2 190 33,7 67 

To ;i;e . 7.8-14 9,2 190 33,2 13,S 

To :.KC . nonepcK 7.845 9,2 170 26,4 0,8 9,2 16 

T<J )I(<!. uonepcK 7.8.t6 9,2 170 25,6 0,1 
I 
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12 

13 

14 

15 

218 

H8HMCH088HllC 

6an1m . • . . . . 8ll.O~b 7.847 IO,O 200 35,8 8,9 10,0 55 

H aK;u1,1Ka acpxuero I 
noACll noncpe<1 11. 

To ll(C , . . . . urnt. 7.848 IQ,O 200 35,0 8,4 

To it>c. . . . ~ nonepeK 7.849 10,0 180 27,0 2,2 10,0 3.J 

To }t(C ..... . \I nonepCK 7.850 10,0 180 27,-1 1,2 

" 

~ I H~~~~ac~Ka11~~~~~~~~ ~ 
681Kll . , . . ,! 7.&5!! 8,8 

To )KC , .. ~ 7.852 8,8 

To lf(C ' '
1 

r.o11cpeK 7.8.53 1 f ,8 

To * C . . ~ noncrcK 7.854 l 8,8 

::1 ~:: :::: 
160 25,6 

8,8 6S 

8,8 21 

18 

Ha ic.1a.11;;aucpxucro I I I 
11011ca ncmepe<111. I 

r:·~:·: : : : : I ::::: ;~11 ::: :,:,:o 
To )l(C . . . . . . noncpc" ~-~'. 9,6 

To )l(C .... .• ~ nouepcK 1.8~ I 9,6 170 

I 

35,8 ! 3,8 

33.3 1 
30,·I I 0.8 9,6 

32,1 I 0,.1 

9,6 54 

2,·1
1 
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B 06pasu,ax1 BblpeaaeHblX na pacnocou r.rna11wx !fiep&11 noamKeune 
11c1aun'!ecKHX c11oi:icTB no cpaseeemo e I rpynnott ue 1'a& s11a•11JTe.1i.uo1 
oco6eHHO B OTBOWCffBB Y;J;lHUCllUB: 

R = 31,9 <1/M,n' (30, 1-33 ,~) i =ll,9'/,. 

y;i;J1Heenne DOl.l.Tll a uop.1i10 (12°fc.), a R-nmKe uopll .mwL ua 2,l ,;1/.1ot~. 
IJpnee,I,eR11ble pesy.-TLTRTbl ;tOCTaTO'IRO OTll.CT.'1880 DOlia 81>1B&lOT n oeu­

lKCHDC Mexa ell'ICCKnx KA'IOOTB l.leTa.JI.1a a ycTaawnt ;).lCMCBTax. Ha1160.11.>­
mee DOHDIRCDDC l\aK pas OT~C\laCTCH lPfi TeX •mL'TCii, B KOTOpbIX flB.'tC­

BBC y cTa.10CTll .lOIU.'10 ;1,0 DOSHl.lCRHII TpCW,llH IT Bhrna.u,rnannn-nosrc nblC 

yro.um npoJ;O.lbBLII 6a.'IOK. 
qCll MCBLWC 9J1Cl1CHT no;i,ee1>ra.1CB ACfiCTBlllO llCCTHblX !laDpHlKCHllti 

If nepClICHAOtt aarpysKn, TCM' MCRbillC OH ycTa.l, - l'CM MCHblllC llOCTpa­

Jl,a.m ero ocuoam.ie lrexa1rn•iec1me caoi1cTBa. 
C .!l.pyroi1 CTOpOrlbl, pesy.uTaTI.I Mera.uorpa!fm'!CCIIQrO 11cc.1ett0eamrn 

no'!Tn He 06uapyme.u1 paannu.hI R CTpyR·rype MaTepua.~a 06pan1,oe 
I n n rpynuhI. Jimme CfI.BBfOR R npncrn:r.111.x ua6.no;i;a.rnCb JI T)'T u Tall , 
xo1·a: 11e RO ncex a.rn»eurnx. R OAROM na uocTpM,anmnx noHCHblX yro.1 -

HOB o6uapymeua 61.ua. )!InipOCKO UHQCCRaH Tpew,nna no m.1(1.l>QBOll Y 
81'.ltOlleH UlO, 

3ro o6cronTe.tbCTBO IIOJf.TBepw;.:i.aer, '!TO U.'18CT0•1ecKDC p;e1J>opllllll,IlJl,­
C;J.BDrn a Kpucra..1.1a1, ue xapaKTepmmp)'I01' Clll,e ycr1'1111uua :ucrn.1.1. 
B CBHSll c STHlf CTOUT B TOT peay:lbTaT, '!TO OTJIOUICHne ope.'\e.ia TCKy­

':ICCTll n apelleseo.uy conporne.1enoJO s o6pasI(ax 06en1 rpy1111 11 p1rnep110 
OlUHaJ>O BO. 

Ta1m11 06paao11 , e onponepme1rne npemAe cyll\cCnoeaewcro llllC­

uus:r, O.J.Hillf ua npnauanoe 11 x.mccn<:1ecnu " ycuewero lla1ep11a:1& c.1c,i.yer 
c11uraTb noenme1me epelleeeoro conpo1ne.1ennn u ornocnte.1i,uoro y;i,.rn· 
uelUHf npn o6hl'IHblI om.irax ua paapI>!R, 

6. Bropwll rrpusuaR031 ycrnnmero MernJ,rn ~1oai:e1 rn1;1Ke c,l)'lfrnTh 
aoamKeane npC,1,e.ia ycl'a.1ocTn no cpae11e111no c uepa6oraumm1 Mare­
pna.1011. 3ro .HB.'IConc OTllC'!e110 JJ omnax npoij). Cm.roncKoro co CTaJlT>IM 
11ocroawu ~i;.c.1030~1.' HM 6u.rn nali,J,eno nOHDiKCunc npe.1J,c.1a )'CTaJOCTn 
~.rn cu.uno pa6oTanwcro .)l;e.1esa 11p1rnepno ea 30(1/

0
• C ro•nrn: spettufl 

ns.1oiKcu11ux B"1WC npe,1.CTae.rnm11i o npnpott.e ns .~cunil &.mcca•rncKOl1 
ycra.1ocro :>TO noumKcnuc sno.rne nonnruo. HatJasiunccn 11ospem,leeo11) 
aa.!lpbl:Bhl', naK 6w noptu·1· »arcpna.1, - nounm.nior ro na11pn1Kc11ue, op11 
l\OTOJlOM MQ;i:; eo AQ.lrO 6eaHal\a3llHHO no,i;uepraTb ero ll CJlCllCHUbl .ll yc11-
.mm1.. ~l»crorca: n npHll.blO onblT.bl npo4t Moore'a, s n01;asa 11wne, 1JTO ,!1,.Hr 

11arepna.rn, DOil,Beprwerocn naaps:rmcemn.1 sa npeAC.1 ycra.1ocrn, 1ia6.1ro­
Aa.10Cb sarcu nounmeene nc.rn11n11bl aroro npe,1.e.rn, Tome npn»ep110 

1 CiniHHCKllll. K uonpocy oo;ycru ocm cBapo'lHOro 1Kc.1c3a. Tpy.1!>! XXXlll CtC3Aa Ciiy* 61>1 
n ytH. 

' Bulletin .\~ 121. Unh•ersily of Illinois. 
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npo~eeros Ha 10 -30, a aaaocuiwcrn or A-TBTe.11.eocTH AeltcrRnH arnx 
nepeeaupn1Ke11un. 

Ilo:nolly ne.1i.sn cor.1acuTbCfi c aiee11ue11 opo<fl. H. C. Crpe.'len.­
KOro, ' KOTOphlli, oue1meaa 0111:.1rbl npolfl. Cmnrncsoro u pesy.lfhra.r1.i Ha­
wux ucc.10,wnaueii 11atepea.:1a Bonoecxoro xocra, roeopnr, '4.TO aru 
c1>anri1: Hll'ICro BO roaopnr 0 li.l&CCHQCCKOtt yCT&.TOCTlf B Marepna.1e »O· 

CTOB. Oen noAreepmAaror Na.I< pas o6pneoe. 06'Lscenrt. 111, naK p,e.mer 
npO<f>. C1·pe.rnJ.tnon, e.uumne» eaK.:lena - BCilLSH. Ilonblme11ne opep,e.1a 
)'1tpy r oCTH opn MCCTBblI nepeeanpBlKCHHBX sa npeAC.I? T6K)' 'l.CCrn, DO 

)IH0Hu10 npo<J>. Crpe:1el\KOro, c OAHOA cropo11w, napa.rnayer pasaurne 
ns.1eunn ycruoct11,-c .!tpyrott,-c.'l:e.n;y11 runorese upotf>. &rnpueaa, A801' 
uos1i1om11ocr.r.. paasarnm »CCTHf>lI uoepe)RAeenli. 

Ilepuoe yreepJKAenee 6.bl.'10 6.bl cnpaneA.111100, ec.10 61>I upu 11aK.1eue 
110eb1UJa.11cn BMCCTC c npe,J;e,10M yupyroCTD n npe1'\e.t ycTa.~ocm. OmxTht 
npolj). Moorc'a u ero c0Tpy,!1,1rn1wn 10 yctauoen.rn, •1To OH, uao6opoT, ne-
CliO.'IhKO IIOHUJKael'CH. 

Pasn11rue MCCTuwx noupeiKJl.CHDti, naK c.1CACl'BJJH 1taJ;,:Je11a ,- TOiKe 
ll8.:JOnepo1nno. Ilpn nepexOAC MeCTHhlX Haup ir;1;eH1t ii aa upe;:tc.1 Te1ty11e­
crn1 01rn ue AQCTn ra10r pacqenwil (uo reopen yupyrocT11) ee:m11m1J.J, 
6.1aroA8JHI uacryaa10u:.r.11"' OCTRTO'IH hUI ,a;e4Joplla1~mrn. Ilp11 pasrpysi.c, 6.1aro­
A8PH 9TOli )le\jlOpll&ll,HH, llCCTIH>le uanpIDKeHn H HC ff08Bpa~aIOTCH !\ ny:uo, 
a ,!l,OCTnramT 11eKoropoi1 se.10qeobl1 o6panrnn no 3Hany ua11pmttet11rnll , 
IH>IS88Blllllll .a;ecflOpMa~mo. fl pn HOBTOpHOlt uarpyStiC llaTepna..1 pa60T8CT 
c ll OllhUllCUHhUI npe;1.C.1Q:U ynpyrOCTR, no ttanpmKCDEll nce-ra1m llC npe­
llSOhA}'T ae.rnqnabl, 6blomett upu aepeOM aarpyiKeH un , -6.rnr0Jap11 muo­
'11110 ynasaHm.ix uaqa.11>uhl1 Hanp1n1teulltt o6paTHOro s1:1aKa . Tamn1 o6pa­
SOll, c1eua npolf>. 3aapnesa - noswweuoe lteCTHhlX Hll11pn;i;eunli upn 
llOATOpHbll 11a1·pySK8X IHT.lOTb AO HpeMeR 11oro COllJ>OTH8.'10Hllll1- ••Bli C.10J;­
Cl'RD0 uoswweuun upe;i;e:ia yupyroc1·11 npu tta1<.1ene, - aeChAHt llll.10· 
eepofltHa. 

Couaro~necn 1:1 06.1acrnx MeCTt:11,.u Htwpaate1:1nti yc:ioana, 11ao6opoT
1 

:n.ai; Jlaa G.mronpmtTCTRYfOT paser1nno K.rnccn'ICCtiOli ycTa:rocrn
1
-pas110-

sun'i11ble 11aupm1;e11na upe rconnarnHHOM rrpe,11;e.10 ycra.1ocTn. 
)l;niKe ec.rn c1rnTan, qro y1rn.saBHMe Bhlwe 11anpnm.e111rn o6paTHOrO 

s1Hum upn Ot.'{i.IXe ,,paccocyi-ca" ,-npn rro8'ropnott uarpya1•e, octaToqnolt 
;i;e4iop1.ia1luoii npocro 6y1ter aa1Raqe11 HOBhlit 60.ilbmoit 061:.Clr Mtl.tepua.rn. 

T11 n11u oCipasoll, n0Hn1Ke11u c n 11e1aBnll'ec1>:ox ceotic1·e 11 npeAfl•la 
ycra.'locru,-1111.unorcn npnsna1;alrn, xapaRTepnsyio11\1111u 11A.'ICHn Jr ,,K,1ac­
cn!fcCl\Oli" ycrn.1ocw n crapo11 MOCTOROl! Marepua.1e. 

He uy»mo TOolbKO aa6r.:rnan., qro aTO nel enne He npocro cesaa110 
c SRaKOnepeMCHHbll!B OCHOBffblllD )'CllJllfffllll B crepiRRffI,-RC06IO,l,ff)l8. 

cf1<1Kro11ecK&JJ pa6oTa 1a1arepnua. sa npe,11.e.10M ycTa!10cTB1- r.1aaabn1 o6pa· 
JOU sa C11CT llCCTEllilI: HaopsmeRml. 
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3ro 06cro11re.1bcrso aeo610J,nMo ylleCTb npn n epccMorpe HOPM Jl,:IR 
mrnpmaeeni1; 11p111l.e·rca OT"i83aTbca or 11pnH1tuna lf>op»y.'lhl Beiipay1a,­
u0He1KORHK ,wnycl\&OMhlX Haupsa-;eeuii: B OT HOWeHOU, 60.'lee H.'IH Meeee 

COOTBCTCTBYIOIIJ;Clt Ka H>ymer.iyca nonom.enmo BpCllCHllOro corrpoTDB:TCBltll 

npu nepeueHHhlX uarpyaKax. 
3.rnMetnbl, no.i;oepra1olll,necrr MOHbllIDM 11epc.1i1em:u1 yco.wtt, npu 60.1h­

m11 :t MCCTHLIX nepesaup umeuBRX il,O.lil\HhI 110.TYllfHh MCHl>ll!CC JI.011YCKaeuoe 

n a npHlKCHHC, 'iCll 9.lCYCHTbl c sua1milCJlClJCRRblllll ycu.rnmm, uo CR060)t­

llf>IC B 3 H<llfBTC.:J.bHOtt CTCDC1m OT AICCTRDIX n JJ;OITO.lfm TC.lLFILl'X n a npm1;.ene fi. 

7. Ka& BD!l,80 D3 Bblmemuo~l\ClfHOrO, 11pe;te.1 yCl'ftJOCT H n HUCTQff lll,CC 

upe~lll Hll.lllCTCfl O'INf b 1u;1; 11 oft UC.'IB'IBHOfi. c OJ;HOrr CTOpOHfil, Off xapaK­

reposyeT, TRI~ c1msilTL: CTCnenb esnomeeuocrn ll<tTepna.rn, c !J.pyroi1 cTO­
pon1i1, ou n:.ieeT npyuuoe sHa'leune e npe llhl6opc HOBOro llaTepmua. 

Uon i1THO, 'ITO .D,:m •mcTeft, pa6oTa1011uu n yc.'lou11 ax, BblBLl'.sarouinx 
1rn:1eunn ycTa.1ocT11, 60.rne UOAOrlACT Mll.Tepn11.1, n:.1eronieii: 60.11ee BhICmrnli 
11peiI.e:1 ycrn.IOCTtt. Ji:.rn cuern:ero M1nepea.1a &ta 11e~rn<1111m aasoc11T upeiK;\e 
BCe ro 01· iapa1nepa. .ieiic'l'Bmr narpyso& ( ocea1,1e 11arp yt11m, n3rn6, Rpy­
'l.C1111e, nBllCHeune earpyanu c nepeMCRoi·i aaann. e .m 6es Hee), ii 1a.K1Ke 
oT IlOlll'ICCKOro cocra11a, repA1111.1.ec1wi1 n 310:11rn nqec1;oi-i o6pa60l'KB. Hs 
MCXa11 11qecK11x i;,aqccn upe,J.e.1 yenl.lOCTII 6.10ace 1icero csnsau, nosn­
!J.B1101.1y, e spelleHHbllt co11po1on.1enneu R wep.l.OCTblO no Bpnue.110 
(onbl11.1 Moore'a ). 

TaneM o6pasoM, uai:oJKAeeee npeAe.1& yc1a.1ocrn sin.rneTCrr 11ecL11a 
Haitrnoi"i npaKTB'-1ec1-oi·i aat1.a<1eii. Cnoco6os na1oitt.'l,emrn npe,!l_e..1a ycTa.10-
CTR llCCK0.1bl\0. 

Oc110BHbIM rrn.1neTcrr cnoco6 HeuocpeJJ;CTRe1111 oro onpe;i;e.1eunlf npe­
;1,e:1a ycTa.rncnr, f\OTOJlbli"i 6peT oancaH anme. 

llpo<11Je cnoco6h1 {rep)ln<1.ec1mll, no se.1Il"11enc .'I.C1iopiiauen 11 11,py­
rne) I(lTR 6b1CTpee BelyT n. ue.m , eo 11e.rniorc11 3ie11ee 101rnr.am n Ha­
.'I.eJKH bl )IU. 

Han6o.1ee npocTWM 11 11M no.1mrn1rn c TO'l nu Bp<m nrr ai.:cnepnllCHTil 
as.rnercn 011pc11,e.11em1e 11pele.1a )'Cta.ilOCTll npu nsru Ge, Te» 60.1ce, llTO 
cnH3b aToi"i Re:m1mu1>1 
c a pelc.1011 npu occn1,ix A £ F B 
II.m xpyn muu ycumrnx ~: : a :- 1·38-'11::1 -.. ~I 
60.lee u.rn Meeee ycrn- C ·/ ~ -·~ ... · · , _b,, ~ 
1108.lCl;I &. J " 

JI..11H aroro c:1y;!;;n .l -
llam11e 1>1, Tuna WOhJer'a ~ 
u.m Farmer':i, 1:orop1.ie T P 
110. e,!1,ee 60.1ec u.m 1o1c11ee ¢>Hr. 4. 
IJOIHOpKIOT :i;p yr .lpyra. 

Ha cfmr. 4 uo..:a;uu11~ exe.ua ~1<1wem.1 :u1epei>aHc1:oro rnna1 cno11-
crp yep0Ba1moi1: n ycrnno 11:1c11Holi n l 92U--'2G r . 11 a1exa11e<tecliol"i :1a60-
p1nopn a .lIIJHIC'a. ,,. 
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U6pase~ 1;pyr.1uro nonepe1.1 HOTO ce'!etta11 epturi.aeTca npn n0Mo10.n 
llOTOpl\ (.,' co CI•OPOCTblO 1.6 00 06/m!Ff. B mapllli.OBWX ITO,],WBDHTil\aX 

A n B, yc1anoe.1euHhlX .ueno~11o;1;eo. lfoc.10 o6opoTon onie•meTC11 cqe1-
11.tu>Oll D. 

Il 10•11;ax J~' n F, Ha o6paaeu, 11a.J.en.1 mapuKoeu e no)l.mnrrnn1~n, 
K h:OTO})bl!J npu DO» OID.U Cl'Cpa•eeit 1,2 n l\OpOllblC.1a 3 llOABClllCH R<l 

npyainHc rpys P. 'J'a1rnll. 06paso11 cpe,.u11n 11acn. o<ipas~a ucu1o1Ti.1.Bil.eT 

'111CTLli1 nsre6 llOl.ICllTOll ~l • 

Bo.1om10 a -c>ml TO, eo.101;.1:10 b-pac111eyTo. 

Tl pu Hp a 1n,c mm STll BO.'IOl~Ha DOC1'0!1HRO l!CHlllOTCU .\lCCTIUUI ll Tai\ IHI 

o6paso!J, nouepelleHBO pa6oTa!OT ua pacTmKeuue 11 cm.aTI1e. 

)l;.rn Toro, 'IT06bl He IJ(l.'IYl.J8Th paspymemrn 110). IlO).lllBIIHIIHOM, 

o6paseu; K cepe,·vme 11.rneno yT01rneTCH IIO p,yre Kpyra. ,!l,nal!CTP 6p~'Cna 
6 Ha.u 60.1ee 1'01H\OM llCCTe- 7 ,YM. 

Dee uo;ummH1Hm ·-- c1u10ycrauaa.rnea1olll,eec51; coeJI,u Hettuc KOttuon 
o6paaua c ne1le,1a•l8.\1ll 01' lJOTOpa H K C4CT4lJJl.Y c;~O.laHO a6cO.llOTHO 
ri16.1uu1. 

Om.n no 011pc~e.'! c111110 npcJI,e.1 a ycra.'IOCTII BC,!J.CTCD c .. 1eAy1orn;m1 
o6pa30ll. Ha ;i,a 1111 oro 1rnTep11a.1a u:iroTOBJlRIOTCfl OT 5 ,'1,0 I 0 upo6m::.1x 
6pyCKOB. 

Il e11m.1tt 6pycoK ycrauaR .. UIBaercn e irnwuue u 1rnrpymacrcH r py-
30» P, nmoii 11c.m•rn 111J, 'iT06hl n1i1swnaelJoe m1 na1!1Hrnte11uo aane;:.o~ o 
11 peBoc10.1.11.10 11pe.l.e .. 1 ycra .. 1ocrn. II ycJia10T Mauiu11y JJ 10.11; u oo pe,te,rnior 
411 c.10 06011oron .Y1-11eo6xo.w lloe .J;.rn 11aspymet10:1. Ont llHT nropoil o6pa­
seu, narpylKMt ero llCm1111111 rpyso 11 P~i ou paapywaercn npn 'lnc.1e 
JJ,UK.1011 ,V~ > Y1. OuLl.T sC,\CTCff l 'Ul\Ull o6pa30?d .10 Tel uop, noha ue 
AOXO;'\H'r JJ..O rpyaa, npn noropoll 06pase1~ cooceM HC paspyuurnrcn n.rn 
paapywaerCJJ upu •iuc .. 1e aepelICU suaJia N

11
, pesxo noapocmeti uo cpaBue· 

mJJo c upC,J,IJA}'J.IJ.lllll'f N Peay.'lhtaTLI o6hl.'I HO 06pa6amaa 10TCH rpa<Jm­
•1ccJm n ,iJ,ei;apTOBLIX u.m .10rapucil.\111'ieCKllX noop,'l.n1:1ara.x, O'l'i>.rn,1wna11 
uv BCPTJJNR..m Jlllll{rnm.emrn, a no ropn30HTa,rn 'i11C.10 Ll,UK.1011 Y. Jlpn 
nO .. lbSOBa11Hn .1orapm}rnm1ec1rn.\ln i.:oop,'l,nHa1·a)1U no AllHHf>llf a110p111;aH­
CKllX OHhlTOU no .. ~rrneTCH .'IO.\laH<l.II .UlHllH 113 HllK.WH H01'1 n rop11 sOHl'll.lb­
HOrt nerau,-ncpe.rnM COOTBCTCTHfeT npeAe .. 1y ycTa.10CTB. 

8. B r.n•1ecne npaKTH'iCCl\01"0 npurue1ia 11p1rno;1,mr pespbTaThl 

om.it OJl ,11;.rn onpe;i,c.'leena: npc.ne.rn ycra.1ocTu ,IJ;.rn ,'l,B}'X copton cra.m. 
8Tn ODJJThl 6u.m C,'l,e .. iatthl MexarmqecliOii Jfa.6oparopnen JHIHUC'a ,..;.m 
Oti,eoro lJS .'ICHUUrpa,l,CliD.I stlBO,'l,OB, KOTOJlOllY 61>1.10 ueol510,'l,llMO BI:.l.6patb 
CT8.'lb ,],.lJJ Typ6DHlllJI Ba.108. 

0.lua us STD.I crn.1eii 6bl .. rn BB1iRe.1e1:ia.H,-B Jf..t\.1beei1rue.\I 06os11a'l etta 
isetliOH. }[/ .lP}Tftll BhlCOKOyr .. 1epo"ncrna:-l1CTl\ll ]]. 
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Xmrn'leCK1-dt cocras e peay.1:btan1 :uexaeaqecKKI uc1rnraHntl (no ~a e­
HblH 3aeo11;a) npnBC.l,Cllbl B Ta6,rnu.e IL 

TA51111L{A II. 

--- I I 

c • .,. /1 , ,.,,, ... ~ .,s.,.1 o,w,. j 51.9 
51,2 
53,3 
48,0 

C1a.i1. 6 . . ! - I 0,420/~ 4~,3 

65,0 
63,9 
66,3 
64,5 

66,5 

11,2 
6,7 
7,7 

11,0 

15,5 

41,3 
27,9 
17,2 
1~9 

52,4 

JJ;.rn onpe;;e.tCHHfl 11p ~.!1;e.rn ycra 10cr1J 6M ro n~11r.rra110 5 o6paau. oe 
cra.rn If 11 G 06pa1qoe cra.rn E. JI.ua1rnrp scex o6paau;Qe s TOllKO 11 

llCCre 6bu 7 JtM. Pes~r.11.Tarw uc11wTa1mlt opHee;1;e111.r e ra61nn(e III n 
rprujJaqec1m npe,i;crae.leHbl na q)Hr. 5 u 6. 

¢'Hr. 5. 

"'f "'/.-• 

J\~P 
I -~~~~· 
,,~ __ _.___. __ _ 

<Pnr. 6. 

tc11.• l.tiOD 

H 

a.10• 

,y 
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Ha oc11oeaH1m no.!lr1e11mu .'J.RHHhl.I 6bl.111 ycra11os.au11>1 c,1e,a,yrow,uc 
ee,1n•JUBhl upeAe.ia ycra.wcrn: 

AMI CT8.'J D JI (eilliJie,1eeas)-33 1n/ MM'! 

Map!ia cru11 

11 1. 
J1 2 . 
N 3 . 
//.\ .. 
u 5 . 

If ( eLICOMyr.i1epO,'\llCTM)-28 xi;.ll .11~ 

TA61111UA III. 

J. Hanpn.:cHnc li 4 11c.,o um•· ! Mapu craJ1 11 , Hanp11 1Kc1111c /. Lf11c.io LlllK· 
II 11oaJlo pa3· J10n11opa3. 
~ p Kl1.11 .ll• ! pywc111u1 N n o6piuuJ1 I p Kl/.11.11' I pywe111111 N 

· ,7,7 88200 ~ E2 . •. J 36,J . 13-1000 

·11 ,9 IOiOOO ~ ~ t : : : I ~: : ~~~ 
~:~ 282000 ~ Ii 6 . . • i 33,1:1 389-10-0 

5.JIOOCO ] ~:: l : . . : I ~~;Z 1~~ogg 

)l,.rn c11a0Hc11n a nprwo;1,1rn 11e3y.1bT<tTbl HCr1hlra 1-111 fl 110.l.06ewx me 

C'rtt.'lCii s Ail epn 1;e npl)cj1. Moor e'OM 11 ( t fi:6.1. {VJ. 

.\! 10. 0,.J ~· .• c 
cop611T 

TA 61111 UA IV. 

-19,2 .:.0.9 1 70,8 

66,6 81 ,7 

3aK,Tll0'-1CHlle • 

23,5 \ ::··, i JO.I 

23.6 .,.... -IG,o 

. HB.~Cllllll ycrn.wcrn ~ il 1lTep1rn.ie o6yC.10B.1TIB<U01'Cff HU.rn•mCll llCJlC­

MeHHl.JX Harpyso1-;, c 0;1.HOH <:1'0p0Hhl, n ll l>ICOJilJX l1CCTBbl X U1UlpRa\CHlli1-

c .:q1yroii. Cmaro· nh1nu y1'hle a.1eMe1m .1 c 11eOo.umu~11 l!ecnm11u Harrpm1w­

amurn HftXO.'VIT('H H :1y •mrn.I yc.lOBllHX, •ICll a.ie.\leflThl c BblCOt•UMU :\I CCTll J,Jllll 

Hl.UlpRJJ\Cffll flMll, p a60Tll!Olll,llllll npu ncpellCH Hhl X Harpyam.u O;l.HOI'O SHll.Ka. 

UpnsHaKa:\l u y..:Ta:iocnc m1.rn10TCll noumKcnuc npc;i.e.m yc1·a.1ocTn , 

npc11c m1oro conpotnn.rnmrn u or11oc1ne,11>11oro y,i.:rnttcanlf. Ha.rn•me .mnntt 

c;i;e1uon u c 1npiu;repuo ;i;.'IH iurn CHHit ycTl.l.lOCTU. 

IlpeAe .. 1 )' CTa.lOCTH H8ACm uee scero oupC).C.1BTb llCUOCJJC.'\,C1'1:CHtl0 

OUHT8.llll l:H\. llB CTbll1 BSrJJ 6 ep1l.W,tl.fOil~UICll o6p nsuoe. 

Ilpot)Jeccop lf. h'u11et1. 

" U11i1cuity oi Illinois Bolldin .'i 12~. 
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Ilpo<jJ. E. r . ra.•epKUH 

YflPYf AH Il~AGTRHRA 

e e~n[ mumnf[mrn mM~mnmro mYrn~~~HKA 

nO,ll, ,[l,EC1CTBlllEM C V1nbl 

COCPE,ll.OTOLJEHHOi;i B TOLlKE 



'YnpyraH rrnacTuexa B BH~e paBeooe~pee­
eoro rrpHMoyrom,eoro TpeyronLHRKa no~ 
;i:eH:CTBReM cnnLI, cocpe~oToqeeeoH: B Toqxe. 

ll.1acrnnKa cao6o.tHO ouepTa 110 KoeTypy u or paRn llemi nps 11 h1 A1u: 

X: - !1 =0, :c- i= O 11 Y+-1-=0. Ilo .'IHHBil y-'l) = O ACtlC1'ByeT 

p11.cnpe1e.1eaeaa cu.:i:a q=~«11 sin nTt(~; 2x) (~mr. 1), rM q-ce.1a na 

eiosouy J.ll!Hbl, n,el1CTRJIOUJ.aH ttopiianHO K o.~acnIHKe. Bo acex ocn1.u-

x 

!---n ___ : 

¢>11r.1. 

Bhll TOllK<l.X u .1ac1011Ka CB060AH8 OT u arp ySKD. Pas.11.e.1m1 Do18 C1'D HKY HI\ 

d •mew: 1-JO (Tpeyro.nuy10), urpa11nqeett ym upRMhllilll: x- -f = O, 

,T - !I = 0 R y - "I) = o, 2-·lO (upiurnyrO.'lhHJIO), orp11. HOl{6UHYJO ll})H ll bUID: 

.IJ -1; =0, x-·1)=0, x - -}a=O 11 y + }li=O n 3-10 (Tpeyro.1i.-

11y ~o; - 11pui;11i1u: x -y=0 1 X -YJ=O n Y+}ri = O. 

j(.1a ynpyroA (cepep,e uttoii ) nosep1uoCTH 1'8it\AOA ns y11a38.HHhlI 

"1 11.CTeit 6epe11 ypaeueHun: 
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A-~" "18CTB nepeott: 

..., , ( h mt11 . n"(a+2x) } nr::x . m: (a+2y)) 
W 1 =J::.J11n COS as1n~-eos1----;- s 1n~ -t-

+ ~B isinh 1~· sin nr.(a+ 2x) -sinh~ sin n;:(a+ 2y>)+ 
n\ n 2a a :la 

+ "'S' e f ysin h ~~sin mt(a+ 2x) -xsin h ~sin nr.: (a+ 2.'1))+ 
"""""" n \ a 2a ti 1a 

+ ""'D ( h 11;;._11 . mt(a+2x) 1 ur::x . mt(a+2,y) ) ) 
.,,;;.,i ,. yeos ~srn~-xcos 1 -asrn~ . . (ii.; 

,!VIII 'll&CTB BTOJlOI!: 

( 
nn:x B "hfl'JtX e ·1nit.t 

Wa=-~ Al,eoshq + ,.srn a+ 11·tsmi 7 + 

+ D h mu:) . ntt(a+2y) _i_ ......., (A , l mr:..11 -\ B 1 • I mc.11 + 
Jl''.l;C()$ a SJTI~ I ,.:,,., II COSJ---u- - 1I $Jn \-a 

+ (), . 1 n'lf:1/ -L D , I nrr.y ) . • m:(a+2.c) 
"y s1n1~ 1 ,. yeos1-a sin - -,-,,- .. .(L)' 

A.TR 1.18CTB TIJCTbel!: 

..., j •( I tir.11 . nit(a+2x) h mt.c . mt (a+2y)). , 
to3 = ~ " " cos 1 -c::-sm~-eos -;- sm--2-,,- ,-

+ ~B 1{. h n;;._,/ . m:(a+2x) . h n;:-x . m:(ti+2.11)) , 
- 11 \Sin a· SID --2-0 - - SID -;_,- Stn -----;za- --j-

t- 'YO •( . h n>r·y . nr::(a+2x) . h no:-.z: . ur::(a +2 1f) ) + _,,_, ,,, ysm -;:- srn~-xsrn ~ sm~ 

I ""'D •( h n;;.11 . mt (a+2x) h mtx . nr.(a+2y) \ 
- ,,t:,,,,J n ycos ~sm --,-"- - .ccos ~ sm --,-,, -) . (e)' 

3tH yp-ea co.J;epmat 8 Heonpe!1,e.1e1tHbU Ko:ttJ>cf>eu.ne1rros, KOTopi.1e 
MOryT 6b1Th oope,11;e.1eBbl es c.1eµ;ywm,ox yc.10seil: 

DO olB BHB y-'1)=0 

u 
ea ooope z=~ 
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B.!I. OJ:l(•pe Y = - - T 

:+ra yc..Ioea.a AalOT 8 YtHili: 

11 ·.1
11
-A,/ )cosh n:·I)_ -i- (B

11 
- B,/) sinh ·'~!L + 

- (C,
1
- C,/) nsinh n:"I) -!- (D

11
- 0 ,.,'Jn eos h n:1J =0; 

II } ( ..1 11 - A,/)sinh 
11

:
11 + (B,1 - .TJ11

1) eos h
1': "1i + 

-(C - C 'J(_!:._sinh tl1t1J ·~ "f/ COS h n~)-:-
11 n 1tn- a ' a ' 

(D D ')( a I n;;;i') . . I 11.r.·11) 
- . 11 -

11 
-::· COS l - - - 1 · ·r, s 111 L-.,_ = 0; n.. a a 

III.i 1C11 - O,/)eosh ·n?· +(D11 -D,,')siuh !.: 71- =0; 

f\" f ( '11 - O,/)sio h 
11:'1 + (D ,. -Dn') cos h n: JJ = ~ ... 

~JI = ~z ,::~~~'~ C111 ; 

, . .1..., <.:d:~ + H11 8i11 h~ + c,c~-sinh~ + 1\. -%- eos h ~=O; 

VI) C11 eos ll~ + D., sinhT = O; 

y·::: --t, c.:i!h~-B,.'sinh ;5 + 0,/ ysin h ~ - D,: ~eos h ~=O; 

YI!I) G,/ cos b~- .D71 ' sinh~ = 0. 

JI3 ara1 yp- n11 oape~c.nm KO!J4>qmu;uc11Tbl 

-4 1,: B,., On, D,," A,/, 8 1/ 1 C.,/ tt D,/ . 

..1 : .., I n . I 111t (a+2ri) h m: (a + 2JJ) a a . 
,' cosh n"!I) 

= 2 ..: o 5 h ~ \ ~srn1--,-.- - ·r, cos --,-a - - 2 cos h T ' 



. ~ · 

( 

sin h ...:..:..!. 1 

.B =-~.!!-- -!sinh m: (a ..:.. 2YJ) - ·f)cosh m::(a+ 2r:) + .!.--" )' 
" 2sinh!;f .nrc 2" :la 

2 sinh ~2'.:.. 

B '= ·-"•- .'t sinh '"- (a- 2YJ) -1- ·11eos h ~~-fa-271) -~--· " ( _ _ sinh~) 
n 2 sin h ~ _m: :la ' 2a 2 sill h .;: 

r ~"sinh mt (;:21f1. 
G =-------, 

n 
2 cos h T 

, sin h nr:(~+ 2l;) 
D =2!!. : . .ri 

• 2 
cosh ~ 

', ~n sin h 11;.(~:-21, ) . 

0,. = - ~ -:;h ~ ' 
r. sin h l!T:(rr- 2r.) 

D,/=-~ :.:.11 

cos l1 ;: 

RcmR,111H seaqcuua KoarflW11u.eettTOB a yp. (a), (bl 11 (c), no.1y11e11 : 

I Ii (' sinh nr.:(a+2r;) 
11. "\:, ~ . 11::(a+2c) 2a Y, I m:(a + 2Y,) 

tv1= 2 .i::.. 1 nsm--2a- j n:: --;;cos1--,-.--
\ 

1 
cosh ~·) co:;h m:!J ( siuh m:(~+ 2t;) 

,. a ·a : cos hnr.(~;2r.)_:-
-"'2 cosh '~-: , eosh 1

;.,_- - ._ "'-

sin h nr. (a+ 2'1i) sin 11 !!!31. 
'.!n fl 

coshT 

1 a a 211 r, cos h trqa + 2r; .!.... 
cos h ni:YJ '), cos h nr..z ( sin h m: (a + 2l'J) 

- 2 ocsh "; cosh '~ - " '- a 20 ' 
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sin h 
1

~1; )' sin h 
11

,","' ...L -2_ _ _ ,_, 

".t sinh T sinh !!i-

sin h ''" (~u:_ 2 "J/) sin h n:x 
- + 

CC'IS h ,~;:, 

sin h nr. (a -'.- 2i'J) cash ~ 
.C '}JI <l 

. " ~ in h 
1~;; 

I (sin h •«(•+2"l 
w~= - ~ 2 ~,, s i n m;:(~:2.11) m: 21l 

\ 

. (!) 

coshm;:1, ') cosh~ ( sinh n;r (a + 2ri> 

-"*oosh""'",:'') --j- cosh -'~ , -;-osh ·~~ - , ""
2
" 

y_ m: (a+'2r_J . 1 sinhn:Y, )- sinh n:x 
- -;-cos li ~'-- · :-T sin l L '~ , s i n h ~:'.':.... -

sin 11 i::..Ja + 21;) ~in h t1;:x 
.c 2•1 a 

si1lh mt (~ -i- 2 ril cos hm:.1: ] 
x ::!a a - ---· --- ·-··- - -----

i.:oslt;; 
' a IT siuh 

1~-: 

, a ,.J~ . w:-: (11.+:?.c) 
- -- Siil - --
• ".! -1 n 1 11 

(sin h m: (<1-211l -1- ..l cos h n;: (a-2ti) -
\ :la · u :lu 

\ 

I 110: 1, '. 1 nr.y ( . 1 nn(a-'.?t;) 
CClS!-)COSl - f;llll --- , 

J ,, 11 • . 2a 1 'lj 1 m: (a -2;;) 
-2-~ ~-~ - 11 ,_ -rcztos i--2-. --

cosh2- , C')" ' T 

1 sin Ji n:·r. ) sin h n:!' :11 sin h ~sin h ~ 
- z· sin ;I 1~-; Sill h t;;: - ·a COS h 1

:; 

sia h m: (a-Z"lj l cos l111r.y-

_ J!_ - - - '-' ----"­

" sin h ·i~-: 
• (2) 
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" "' B .n:: (a+2x) 2a +" 1 mt (a-2r;) ( 
-(sin h "tt(a -

2
"' 

'W3 =z~ . nsm--2-0 - -------ru;- (i'"COSI--,-.- -

_ _:_~a cos 1 a .. J. sm1 --,,-, - - . r,eosh ·'l~(a -2lj)_ I""'")' I ""Y ( . l "r.(• -2•) 

:! eoshT cosb;f . :m: 
1 

a 2a 

• 1 nr.lj )" . h 11;:, 11 • 1 mt(a- :?YJ) . 1 nr.y Siil l -- Sill ----'- Sill 1--- Sill 1-
1 a ''Y 'la a 

- 2" sinh~ sinh 11
; - a cosh~ 

sinlt n;; (a
2
-;; 211)cosh ":Y 

-f-------­
sinh~ 

a "' I" . "r.(a+2") ; - 2~ t'n s 1n~ ( 

. I "r.(a- 2•) sm1---
111: '.!fl ; "'*cos h ti';: .c;; 2'1']) -

' 
_ _l_ ___ a _ ___ ,. _ _:,_ 1a -I-2'Lcoshmi:(a-211) _ 

cosh m:11 ) cos h ~::.x ( sinh nr.(~ - 21') 

2 cosh~ cos h ~ ' ' 11-:: i a 2a 

sinh tlO":YJ). sin h n;:,x ~i11h 11;: (a - '11J)sin h nY..i: 
1 11. a x :.!a a 

- 2 s inh~ sinh ~ - a cosb;f 

x sinh'~eosh7 

" sinh ~ 
. (3) 

Ec.m Ha npOTS1J1te11au OTpeaHa a1 1 KOHLI.bl xoroporo onpep;e.unoTcn 

KOO(l,!l,DH8T8HB ( ~ --11_, r,) H ( £-l- -1-, Y)) , Aei1CTBY0T IIOCTOH HRaR 

CH.18 q, 

~ +~ - ,. 
:l 4 sin mta1 sin n .. (ti+2i;) •q [ . ,nt (a + 2x) 

1 
2a 2(, ocn= a . s111-~<·X= ,.;; 

~-.f. 
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~ .. 
24qa2 ( 1 - -;~)sin..:;: 1 sin n..: (;;- 2~ > 

3ro nMpame1rne ;J,ml ~" AQ.rnmo 6b1Tb ecrae.~eno e yp. (1 )-(3). 
E:c.rn: no.1omn11 0 1 6ecROHelJHO llMLUI n qa

1 
= P, a saTeu a1 = 0, 

~. 
12 l-'a(I - c;2) sin n..:(;: 2;) 

Pemo1mc &TO MOiiaJO IIO•lY'IHTb H JfHalJe, DO.'lb3Y11Cb pewem1eH, 
Aa llH bUI UM lll iJ,Jltl C.ly>I8H, 1wr11a CB;la cocpeAOTO"leHa R TO•.rne (£, 'IJ) Ha 

npRMOy ro.~Lnoit 1uacrnuRe 1• ,n;.rn OTOro ua11.o 1:1CXOAHTb ne pacc110Tpeuua 
KBa.ll.pawoit 11 .1acrnmrn, npu.1omne e TO'IKe (x:=~, y= "ll) c1uy P n e TO'!Ke 
(x="t') 1 Y =~) c11.1y-P. 

E. 1'. I'a..1epHuH . 

' ,'1H)l(CHtpHbC coopy11.e HH11 11 CTpoHTe.ibHur Mu:aH11"a". C6Gp1111" tlatcll. JltHHJi­
rpan. 1924, CT!J. 2-23 . • Messenger ol Mathematics • (Cambridge), vol. S5 (l92b), pp. :Z6-39 
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0630P 

HA Y ~ H bl X P A 5 0 T 

MEXAHH~ECKOH nA60PATOPHH 

nvtvtnC'a 

3a 1925 11 1926 r_r. 



06aop uay'IHLIX pa60T MCXaHH'ICCKOli Jia -
6opaTop1rn JIIUIIIC•a aa 1925 11 1926 ro)l;M. 

i\Texa1111t1ccnaa .1a6opuopen n.»ene npocf>. II. A. Be..ce .. m6cKoio 
no~rnllO nponsnO;teTea TeK)'W.UJ: HOJHJUbHblJ: ncm.iraeeH crpC'IBTU.U.HblX 

.» i1Tepua.1oe (uesenw, 6eroaoe, me;iesa, Maims, n,epeea n r. a.) sa epcMR 
c 1 Rtrnapn 1925 · ro.'l,a Hwno.rne.rn c.w,l,y1ow.ne ua y11e 1.1e pa6om: 

1. CoupoTue:rcnne 1'8)tennoii K.11a.u;K11 paai..poCiJ1e 111no. 

8m pa60T81 Bbll10.rnJuaCb .1a6op1nopeen COBllCCTUO c llOCTOBCllhl1'8· 

re.1hHIJ.11 61opo HltOC. 
u;e.1bJO 11a6on:i1 HB.Ul.10Cb HtlitTH 33BllCllMOCTh coapOTllO.leHIUI K.la;l,IH! 

OT npO'IHOCTn KAMHH, a T&KHi.0 ll3Y'IBTb 8&KOH p;e<Pop11aunn KtU1ett110H 
K.~&j}.Kll. 

Om.iTL1 mq c1nareex aponseo,i;e.rnch ea npecca1 Map1euca­
e 500 m n A»c.1epa e 200 m H8;J; Maccuea;vn, c.wmeeHLIM H ea n11p­
UH4il ipex pasmn coaporue.IeRnfi. 

,D;e({>opll8l.l,UH na1i1epu.111 cb sepna.1LH[,llll:I upu Ciopauu Maprnnca. 
Kaifi.J.tlA Harpyasa uoe1·opH.taCL 11.0 30-40 paa H on[,IT ,_,nucn uo 
aec1\0•lbKO 11.11elt 

R peay.1bT8TC DCC.lCil,OBlllllHJ 6hUO o6eapymCHO OTCYTCTBIJ6 upe).e.1a 
ynpyrocrn y 11 eo6arn.Ti.1 x o6pasl.l,08 1>.Ta,.'l,1m u no»e.rnuue ero c noc.1e,\o-
88.Te.1i.11;,nin Harpyslia.uu. 

rcrano0.1e11 saK011 na11eue11m1 MOAy.mti ynpyrocrn 1ua.AnH n s11.1m­
cn.uocrn OT 11a11pRme11nif. 

Ito11crarnpoM110 cyu~ecrnosauee H 11es1wtt cfioplle l1B.~e11nll rncrn­
pcsuca ;i:.rn 06iK1lTOil x.1a11.Ku, 

Y cmuoaJtCua CllRSL Memti;y conporne,1eeue11 K.18,!l,lm u co uporne.~e­

uue.u Ji<lllHn. 

2. J1 a y•1euue BO;I,OHenpounu.ae:.ioCTD U.CMC HTU LIX paCTBOpou 
n GeTonon. 

:3ra pa6ora 6hua npcAupum1m n cen30 c npeAuo.1omeuonMH Hay'lno­
l\Ie.rnopaii111.iu11oro Huc10tpa o npnl!euceou 6eTOHuon o1J,ClK,lbl ,11,o1u opo­
cor e.tbRblX J\8.H8..10B I'0.10,!l,ROil CTenn. 
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ll;MblO OlltlTOB 6w.10 BblHCRDTb aaeeCR»OCTb lflD.lbTpau.ee ROil,hl tiepea 
o6pa3D;lil u.ealeHTHhlX pacTeopon n 6CTOHOB OT: 

a) mupHOCTn pacTRopa (coi:-raea ero), 
6) TOlm,ne1J o6paau,a, 
e) tte.'lmme1:i1 p;as.1eens: BOJ1hl, 
r) yCJ10BHl1 TeepJ;e1tuJ1: - 1:1 RO,J,e, Ha ROa,i;y1e, •1aCTbt0 R eo,i;e 

1.1aCTbt0 Hll eouyie, 
n.) npeuecn •mayT&: 
e) noa,.eftCTBUH COJett, 
:m) soa1t.ei1cTRns:· nouepeMeReoro sa~10pam11n.'\1!IlR II uarpeeamrn . 
HcnhlTaHIJH nponseoAn.rncb ea npn6opax I'ap1i npu ,11,11.R.1eneHI 1:10,J.hl 

;l,.rn paCTBOpOH 11/2, 21/2 n 4 anrncrpepbl,-,D;.18 6CTOHOB I , 2, 3, 4. fiJSMe · 
pHJl"OCi. KO.rntiecrno BOp;b1 1 npocaquea1om,ettcn 1.1epea I ,;a. c .11. uoRcpx· 
11ocT11 o6paaua s 1.1ac. To.11J\BHW o6pasu.oo pacrsopa 6bl.rn 2 n 31j2 c.11 .• 

UeT0 11 a 7 11 10 CM. Cocmnw pacTBopos 6bl.rn 1: 21/'.! 1:1 1 : 3; AMI Ge-
1011a I : 2: 4; 1 : 3 : 6 u 1 : 4: 8. 3a»opamuRllHUA H xo.10n,u.n 1:1:on r.rnmo11e 
11po11BROAIMOCb AO 1'CllncpaTy}H>i- l5°C, H8rpeRanee- n TCfllJOCT<lTC 

'° + 9o°C. 
II;mc.1 sa 111opam11e&HBH B HarpeeaHBH nORTOp!l!ICH AO Ci paa llOAPHA. 
06m,ee KQ.llJ'l.eCTBO OnblTOB pasmuOCl> 700. 
Pesy,1~TaTbl onblTOB c pacTsopoH noitaaa.m, 1.1ro ip11.1bTpau,1rn: neCbYa 

peBKO llflAReT c yee.'lll'l.eHHeM T0.1W,BHbl e lfi.Df)HOCTD. 
B OTHomeeuu yc.1oenn xpaHeemr eau60.1ee 6.1aronpoRTflbl!.I OKas~ · 

.lOCb c•remaHROe xpaeesee-14 AHd e BOAe u 14 AHCfl 11a coSA.y1e. 
Ilpe6ae1ta ll&Syra OK&Ba,iacb 6ecuo.1C3HOU, 1.ITO o6~JJCHRCTCH JUI Sl\O i1 

JJHSKOCTblO Illl6lOJI\6rOCH Ha pb1BK0 llasyra. 
flonepel168fl06 P,C~CTBile ll0p03a n mapa pC3KO yse,lll'l.U.10 U0,l;0-

11pOHml86UOCTl> llOc.'10 nepBOro um;.,m. 
Iloe.iieAywm,ue u.nK.1bl B.rnmoT c.11a60. 
B.rn11Hu11 co.'lei:t (nosape 1111oi1 n r.1ay6epoeon) ycraHODnT1> 11c pa­

.'IOC1> sa spe1i1a 40-50 p,eett. 
,lJ,.rn 6eTOHOB yee.rn'l.e11ne TO.'llll;IIUl>I noenmaeT <fm.n.1·pau.mo n Ten 

pea'le, '10).1 To~ee 6eroR. 
Yc.rnRon xpa ttcu1rn uau60.1ee 6.l aronpn11T111.>tc - 28 ,11,11clt a sop;e. 

3. HaY'1e1rne cnoilcTn MeTai1.1rn CTaporo MOCTa "lcpea peKy Bo:1xon. 

Sra pa6oTa 61>1.'la npe;i;npum1Ta no nopyqenmo 0i>TR6pLCKoll: a>.. ;i. 

s CfUJlu c no1rn.1eeneM Tpe111e11 n yro.lR&X npo,w.uHblX 68.'IOK )·Rasae­
uoro AlOCTa. 

B1;.1.1e 11cnhlT8Hbl Ha paspNs e rHyTbe o6pasu,J.I ucra.ua us cu.11>110 
o c.'1860 pa6orasmnx 'l.acTeit. 

y CTaeoe.'leHo, 'ITO ).11\Tepn8.! CBAbBO pa60Tt\RJITBI !J.'IClleHTOB o6Ha­
pymneaeT npBSH8.KB yCT3JIOCTB B 811,J.e IIORiliKCUml epelleHROrO conpo-
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TBB.'leun.11 n 01'HOC11Te.1buoro Yft,.rnueees, no cpaBueuoto c ua.1·epuairoM 
es cu6o -pa6ouuwox qactcA. 

CABBrn e Rpe cTa.'1.1ax OKaaa.rnci, ue xapa&Tepm.rn opoaeaKOK AllR 
JCT8BWCrO Meta.:1.1a. 

4. UcuwTaune CTanu ua ycTa11ocTL. 

3 ro 11ca1>1nuee 6bl'.10 upoee,l,euo .ia6opnopeen no S8.A8HHto saeoM 
,, 3.1extpoce.1a" , xoropwn ea ocuo11aeee o6bl'quu x Mexaun11ec1rnx ecobl­
Taonit saTpyA1U1.11ca opousaecTe nbl6op cta.!e ll.'IH Typ6nt1HblX na.11os. 

H cnblT&ltntO 6hrne uoiJ;seprupw o6pasu,bl eese.!!eson CTRJin e BblCOKO­
yr.lepo,l,nctoit. 

Oabirbl 6hl.1H npouase.!1.eHbl ua xaweee Ttrna Farmer'a, CKOHCTpyepo­
aauuott n ycTauos.10uuoA s .186oparopnn a 1925/26 rop,y. 

Oue ycrauoao.rn A·rn 110Kc.teuoii cw.rn npe,l,e.11 ycra.1ocTR, T.·e. 
uaapsnneune, 11mKe KOToporo M0T8JU Mom.110 oo.uepraTb 6esuaxasauuo 
uepel!eHUl>lll 1rnrpyBKaM,-B 33 1u/c.l1.2 ll .!f..lH BhlCOKO-yr.'lejlOAHCTOfl, -
8 2 3 "-'fc,u .~. 

5. l1cnblTa1rne sJiexTpo-ceapKu, aoTorennoll cnapKn, meJicaa 
u TCpMBTHOii CBapKlI pe11LC. 

llcubltaune npo11aBO.!t.lJ.lOCb Ha.l Te1rn 11 Af)ynum o6paauairn ua 
1>asphl8 n rnyTbe s cssan c npe.1:ieHette eM csapxn npe nocTponxe 
m:ueso-6eroHttLix 1110CTOB KonopcKoli JK • .;i. ~ 

Onhlrhl uo..aaa.1u upem1ym.ec1'110 asToreHHOii csapKn H8A a.1eKtpn-
11ccK0Jt 

Kpo11e epe11eeHoro conporns.rnues e y:t..'lnHeans npu om.ira1 oupe­
Ae.1s.1cR n »OAY-lh ynpyr ocru Ma.Tepna.ia a 11eCTe csapKn npn no11om.u 
sepRa.l hl:lhll npu6opoe. 

JJ;.Ht OxrR6pbCI>OJi II ~focKoec&o-KBeao·Ilopo~emcKon AOpor 11a6opa­
Top1u1 11pons11e.11a cpaBHBTe.'lbHOe HCDblT&llB0 c.sapKD pe.lbC T0pMBTOlf 
pas.'lll '!Hi.rne cnoco6a11e. 3 re nCllhlraHBR noaso,rn.m Bhl6paTI:> TBJJ caapKtt, 
KOl'Opbllt u npnMeHCH Ha HOBOM ll0C10 i1epes peKy lIIorny. 

6. HaY'1e1111e coupoTUB.'1eunH nnToro tJeTona n cnoco6'.on ero 
,'J;03BpOBKH, 

3ra pa6om 61.ua npe.lapeHara tome s csasn c pa6ol'!urn Konop­
c1rnlt m . .!I,., HO Hlle.'13 u,e.lbto 00.'IY'fBTb Jl.38Hble, llOSBO.UUOlll,Be upocnru­
posan cocras1..r nprr upmieueHnH .nnoro 6eroua aoo6w,e. 

Jlpo6HL10 Ky6111;:e 6u.rn Sa1'DOpCHhl ua MBCT0 pa60T DO BHCTJlYKUBH, 
COCTaB.lCHHOtt .1a6oparopncii. 

H cnhlra1rne u 06pa60Ti.a pesy.uraroa npoesset{eahl a .11a6opuopea. 
On1>nL1 61>1.rn noCTae.1enL1 raKe.1.1 06paso11, 11To6bl opoMenetb ll0TO,J,bl , 
paspa60T3HHble B A11cpeKe npotfl. A6pa.vcou g PJCCKBK rc.10BOIUJ. 
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IloJ1yqena KpBBaB 1 cans1>1aarom,aa conporns.1eenc 6eroHa c xo.rnqe­
CTROll BO,'\bl B HeM; SaTeM DO.!jll0Hbl Kprrnble, npn nouo~n KOTOpr:n 
lfOlKHO HURH&'l&Tb COCTfLB 6eroBa me.1aeuoii npO'IHOCTH R 3&BHCBM.OCTB 
OT xpynnOCTD nnepTHblX RetD,eCTR 11 tpe6ye:Yott KOHCHCTennne paCTBOpa. 

KpoHe ucpel!ec.Tcen1>u, 38.KOH'leHHbl:I pa6ot B ,1a6oparopun, o ea­
cronrn,ee 11pe)H1 (xoHeu 1926 ro.'(a) npon3eo.1unc11 Onbltbl: 

A) c esy1.1.eenen conpOTns.1cnnH n Aecflop.iau11n me.1e3o· 6etoHHbl'X 
6a.10K,-no nopyllcHnIO Kouopciwn .1toporu n 

6) no nsyqenmo conporee.teena u,ciieutnru pacreopon ea paso1n 
HOpxa.n.nblx necxax,-11;.rn nepepa6onm cym,ecTByiom.nx HOJ)ll npee11K11 
nopr.~R.H,lt-U.011CJtTOR. lloe.rn,leHIJ pa6ota nop y11cHa Jla6oparopnn HAy qeo­
Texmt1.1.ccx1rn lto110rero» HKIJC. 

:JaaeAblBato~un J\fexan011ec1wn .ila6opatop11ctt 

Jlpocfieccop 11. J.Je.uieo. 



BblWEn B CBET 
G60PHMK nEHHHrPAJlGHOro HHGTHTYTA MHlKEHEPOB nYTEK G0061UEHMA 

Obmyc1< 93-H, 

COJl,EPl-HALI.\"1f'I CTATb VI : 
TipocJ>. A. A. CarKeBHlf.-KpHTH<1ernaR ouc111<a C03.D.attttoii Ji. rl pau.a.r.1cM 

reop1m uecyw.cro Kp b111a u HttJlyKr1m11oro conpon mJJemrn. 
A. r. B opoCi beB.-0 l.l.CHTpC TSDKCCTll B03Aywuoro 1<0pa6JHL 
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