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TOO ll MC,1KUX npe,!I.MCTOO. 

C6op•ntl( npe.::ma:.JHH•en .l.JtA ra6or. 
fiHKOB nay~IH(HICCI:e)lOUaTe:JbCJ<UX It 

HpOeKTIINX HUCTllT}'TOD, Op1'9Hn3a!Vdi II 
r.j)e.:J,OpiUJrlliC, r.pOCKTUp}' lOll.JJ-(X, lt~I'O· 

t08·1;110WIIX II SI\Cfl~1Y3lllpylOII(liX }'C'Til· 
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METO,UHI(A PAC'IETA 
YCTAHOBOK nH EHJ\·\ATMIJ ECKOrO TPAHCnOPTA 

I. B B EJll:. tl H 1: 

Gwc rpoe p«i~iBHT rrc nucHMa rH4l":oxoro TP.'liiCilop J'a. Bl ::::oM a. nporpcc· 
CHBHOI"O llll}lri TlOJI.'LC:i\1 HU•'l' pa HCnopnroi'l 'ft.! X II l1 KH, [[ pOCT 11 p0U3BO,'J,· 

rTIW 11 p~-!)1.11 a:-ura11CHII t-.1 x ,rt:IH 1lcro r11 ~iWH 11 n oGopy:tuJHJIIIHI OO"LH l:· 

liH l'TC~·I t)u,I"Jb(IJ IIMJJ Jl!)l~~l ~.l)'UlCCT U:I ~.1 II ~·1 Ol'O OUOpy;toB~ IIIHI 110 Cp ~BIIt.)· 
It lilO C ;1,pyr:tM li IIO} l,'b(!J,fllf)·IpH HCIIU IJTH:UU.tJ~ yc:rpoi'1c.: J'Bil MIL 

B IWCT0$1lll_t .. ~ B pC .\1H I[Jl l ~lUI JTlll[CCKH ii TP ~ llCilO!lT ll t.JillC~1 II plJ:l;]4?11C· 

HHC IW 1lTII UO BCCX 0 rp ac..'HIX rtpOM hll H.'IC.IiHOC I'H, CC .. lLCKOro X0351 tkTB~J, 
TpCitiCIIOJ)'fJ n CTpHl, I E:.ilbCTHcl. 

B crn1 :i1 1 c oo.:'lbHHUt Illl'f t' p~roM K 3TOMJ-' mt;~y TP~ 11c.nopTa n CCCP 
Jl ~~«n'petHHUL:fr H:!.'UIC'I CH Go.rJLwoc t\O.'I ttiJt..~\.·' 1 so rcxUIJlJL~et<oi'l .;lHTep:ny

phl~ nocns:rutcliJIOft ·reopmr u p;itlft;T~y lllleB\.t;n· ll4'e~.:. I.:oro r piii!CIIOP t'a 

11 a3.1JJPIEil·IX M.Wr~p n i'l.rwn n pcay ,'1 bl a 1·" ),T ::~oKcnc p 11 ~1e11·1 a .. 1 hHhlX p aoo I'. 
llpm\ntLJec·Kne ncJro,rJl,:inBmme yK.a 3~ IJitoii .. 1 H'TepaTyph1 n pn KOHCT

PYH[H.I 1Hlllll11 H npol! Kni poB;Il Hill ' 1:1c.ro n pu uo;lll'l' K rq.>O'I'HBOpL:rtmH•L;\1 

jlC.Jy,ll I•T ri'l aM. IloC.'lC ... lllCC' C.HII;l.CTC.'i:UCTU)'CT 0 I Uf.irHt.IJH! HCHL~IIOeTclt no 
OCflOIHI bL:'r1 UOll poc:t M reopmr nHCRM .1Ti Jll t:!Cl\OfO Tpitll CliO j')'l HpOBaHII Sl. 

TaK I\J.l\ .uo I\OH1~a t~Lile 11c Bhls:ci lell cMhlC.:L npnll.;;xo;uJil.LHX npn fll,tea

~' JT1J 1Jeth0l'vl l'fl<l rrrnopTil(HlU, 111111! t..:.rJOil\HuiX (}HI~) l,tJeLl\HX HB.'i l!HH ~i, lU 

i!HCUM U'l p a lh::nnpr B II a1..~ J'(J~I lJlP.~ Bper,ut p.!J :HH I BcWTCH B OL.:IIOAIIO:\f Ll<l 

4j nae 3M llH JHIIH! Cl~ll X ~i ~I BII Cll MOCTl'fl 11 tt)O!' M y .. 1. 

} J~CMU I(H I l~a ]Jla1JIJTt!,'J I;IIbJC pid)OTJ..tl. H]J0130,.1HMI·IC B UU.IlriCTH 

uucn'~.l ·ll'l pa ncnopT~I C.bi ii Y 'J 11x :,1 a·1 CJ.IHa;lOt~, ern p t~C.tJC' I H 11 poe1<1 H posa
!W~ II C.'1L3r,r elite O.ti 'H!puB3Tb HJ. ro•llll·IX II~V'THb£X ! 1Cil l llb£X, B 3Toii 

u6.rt ~1CTI I !Hl ... l Uil\( ... tOll' ~HI 3.'10rntf11(l cyH~l'l~Hytoi Jlt.•M)' H caMO.flCl OL.:'I poe

IJHJ1, l',! lC ClllL~ ;I,O CHX unp It.•HI U3}''TCillHl IICHL.:IIbTX IlOHpOCOB a·:1pO . .-lff· 
JJa •11tKII npH~.tl~ IIHIOTC~I JLO!JOI 'lH• J1 c .'! Oir<LII.IC [[0 1\UHCT pyKUlfH a9p0)1H

H.ti:•,Hllff!CKHC Tpyribl, 
H ll[H . .:'ro~ll£~l! L~ .spcM~I Tcnpc·l lilf~Cl(H e oc11 Oubt HHCEJMOTpaHc'' npra 

J1CJ:f.()C'f'.tl 'f0t111LI .J,.Jl.H JIX llfHJ.rlO)i{eHJTH B 1fi(HII~THKe. 

ri pouccc TP ~" 1\.' nopTllpor~a Hl'H uec1.11a c .. 10J-KCH H O[l pe:a•.n HCTCH 

Mnorooop(Hiii~M ;J.eHcTnyLOII(If x tt)<JH.J opun. K 9TH.~l tlHH{'I op aM npntLa.'l· 
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. 
. ~relKar ¢H3HKO·'-rcxaml'tecrnte cnoikTBll '-laTcpu a.TJOEl ( rp JI1y.1oMe rp ~t
~Jeciuti1 c~O("i:JB IIO KpynnOCTJ1, y..'le.r1Lif f,f i'L Ul'C t[JCTI11l IT UX rpOpi'I·W, 

l~.'l a iK HOCTb, ,I] lJ II hlY'TL, I\0,\1l~yP.110CTL 1 71il'IJ;l OL1 b, .X py u 1\ f.IC t., ITO pli · 

CTOCTL, .:t 6p;t:·mBIJOL:Tu:t 1 'n t ll YCT<ll C: I:H\:11, e~-' 1\Ull 'rpyWt HBil.Wc.. OCOth.!H · 
I]OC"I ~1. ("X( ~·,1~1 }l i H i il\eHHH~ JljHHI~llO,J.HT(\;lbUOC"I h 11 ;~ p. 

B l l ~tCTIHIII~~e BfJeMn :,.;ro.1 t111 pllt£eci\HC ~nnurrnMoc.1 n H ~)r) pr.ty ... thl c:ty· 
i~{;JT OC J JO IW i't ,:J,.IHl IJ a~ll t!-'1 .i.l CHCTCM Dll 'Il~o"] ~lT lt~lCt: K uro ij) ell !C110 tH :t. 

1 CoJ.!W ru t~ 11 mH:Jo.:1 re '=1r~OHOH JFJ 11 ''' ·" yc. 1':-t rronoK np11 orcyTcTBHH 1l.OCTfi
, Tt> 111lUX oGmdt 1 eo pEH ~·£CTO,olH IHI pac: •iCT ~~ H llp0C~K1'H £,LX pet\O\lt\1 t.'l~1-
' tUt J( OCT JCTCH ~1.ii I py,.'lrnnc:rl-,.IH-,.1 M. 

n y5 .. 1UK yv \1 n fl MCTO,ill11\'t p acrJeT J yC.. t'2 HOB OK nt tea \lUTp(l II CrTOpi C.l •' 

p a3paoo Ul ll ll ~Hl a BTOJ)0 ~.1 11 .TJ rlOOpaTOpHJt II t l ernf aTIPI C'C~\OI'U ' I p aHCriO I'H .U 

Bl TH Hn TlvlAW 1w oc11oBe o5o6tlLCHilhLX reopt:!TlfliCCtd{X 11<).'10 /KeHiui tJ 

~~'H ,i- 11 Lft>Cl\HX I I [l CHWC.C..:JX~ npO t lt;.:XtJJ1~l WHX n pu II I ICU',l ;ITH L[CCKOM Tp anc~ 

110pTC1 C ~H'TeMa TU~HlpOii a 11 111.! X OTt." ICC nw ll t!hl X I I .:J.:t fl}'UC}Kl!h!X otiJJ t.lT 

HhiX H .'lHTepaTypHbiX )\fll1HL1X, a Tat iKe l\}lrlCC.Ll¢Hl\LlUUll J.l~iUllill H uf>u

py,..'10R:lll1J:H ntu~u-~l O'rpa,acnopTa, 11 pc.J.H 33HatJcHa n.n }t ron~. tJTo61.r .'~i-lT!.., 
IH>::iMOiT\TlOC.Ti> fLO,IJ)''TnTb onnnH1.~1 bHb£1:'! IfiDKCH~ptHl! ~! pcrneUIIll 3r3_!la 4 

no ncpeMCU l ettrJICJ c.umy•mx I'P .v'JOH c. noMOlUhtO H03~Lyxa, B yc.nonu.H_~ 

n p oU.JBU.U.C nW H a 3a.U,aHilUe p n~CTO.HUIIC I! BhCC'O I) npu tl.i.i H .,teHbUH:· .. t 

3aTpaTe ~ ~~ ernnr. · 
B UHT3Jt C UJ.rllJ ii{ell Hhll'\'1 B HaCT<HtlHefl ~.tCTO,!.LJiiKe IIJH~ MCHCHLL ii 

p ~tJl(-' c.1yqaco ::u "! 4 ~, ,·e.rrLnr:,re y JJ pmue t IIHJ nportcxo,!HJ.Ulnx ml.'lCH 1111 n 

BBC.J,CH Lr( II eh<nOpbh.: yc.rlUH11 0C1'll J I AOIIYHleU IHT. fl pc,a,rtO,II :11· ;-t~l Cff 1 
11'1 0 

110 MCJ'l.' HbJP.CHC£IILfJ cytHTTOC'I lJ np~JUCCC~l ' I paHcnopnt puBKII C. • fl}' Y. HXIJ 
rpy:1oB BO:J.!.ly .-.:oM, ·-J'rTT yc.r101111oc·1 J! paclle t a 5y..'lyT yc.rpaucw.t. 

O~uonpe.~tennu no [l st,'lY ., pi lh:: nopTHpyero.·l nr x MaTcp 11 <J,rJnu. npHuo-
i lHTCH llf:}{OMCH,ll,aunu 110 Bhl Go PY Tlma onop} .. rroiHlLI HH H opnt~ IITHJlYIO · 
l itHe n~paMCTPL•l (11~penrlj{.CJB ,'HID.1Clttdi , 1\L) tlHCUip aU tli't C:\-1t!C' If IT .~p . ), 
«oTopMe :.uLcl'lHTe.llhHtJ o6.rJer,raT npoe1.: 1 srponauue ycTmtoscH .. : uuenMa
THt,ccKoru 1'p{ttt c.nop'ra. 

l\1cTO,:J. tllW C03,l.[aHd I r .:Ht n l lhTM oopa3o~.l~ ;"!.'Hi pci CLI ~TOR II U:I,l.~el\1110-
rp~II TC I IOpTTlOll TC'XIJl1 1\f l • H [{OTOpO Ll )TTtl IIOHKH fiHC'IJ .t t..rt'p D I!CII OpT a 

p:ICC).IaTjHJBCI trYrC'H '\~11~ 1\0HBC'iiC.IJ llbiC yc·t a H013KU IJe:< II CJ.;t OJ"IJL f't'KHe U 

BeHn1.HtiU10IIIfhH~ y~r a HOBK11 rw t t tc,J i! MCTOJ.II hr.ti't He l1 XB.HThtnalo t c~) , 
II npeJ1, 1 1a~ft.:Jl:CH:J ,u_.·rH p rtClJCTrJ II< I lH~L'£ OCil•:JiiiJ J,JX ll ~ jHHt[l: rpUB llj'IU f!({-

1 HpyeMLIX YCT<I JiOBOI\ - nOTpcu rJOrO ,!HI U;lr. UH~t liD3:lY .XCl, C'l'O pa CXO,Uc.J ~ 
'ln a.MeTp ·~ ., p<t ucrro pT£IOl\J T jl yoc111 p(IBO . .J.; t H p acxoJt~;cll.lc J ti :,neprmr HD 

.H~;la ttJt blM Tpmh.:nnprHpycMO~l Y Mnrepnn.ily (rpyr-:y), lljiOHd Br /Jwre.'lh

' ' OCTU H CXCMC ,HIHIJI{t~ l lTHL 

11. KJlACC H til H KA U ~151 YCTA HOBO K 
nHEBJ\t\ATHlJ .,CI(OfO TPAEICnOPTA 

P.n .. :HlT£fSl B o() 1 ~H' i t , 11nn nprrpoJLbJ lltHcB ,],J't Hlft>.;.:horn Tp<.t liCIIU JHJ 

11 1\·1 eJOT \1 c CTO n en I '.1 y, LJ'I () n O;l £1 11 ('f'. i\1 ~n a LJ(!(.' l~ r f .\1 ·rp illl c n 0 flTii r () ;u. :HIIH.! r.r 

nouBM<t &oT OLte t~b Gc"JLbW..::Je M lll)fl)OO p:n11c '-.:nocouon no~',ttei"tt:. rflt Dl BuJ

iLYUIIIoro TIOTOI\a IW CblH}'l!IIii MaTepH3.n, C UC'. I bl(J Cf L) llt!peMeWeHtl.H 11 
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J~pOCTP nJJCTBC. H:i -~a orry fCTB!Ht :10~1/Ki!Ort K,TJC:lCL:n¢n.Kt1Urlll ooopy,.llo
B~lllllH 11HCB:\1(l'J p:.tHCOOJYf~l tlal.l'O no,nxO~l 11pH onpC.ilC.!lelllUt OCHOAHblX 

nH pn r-.terpou npoc KTITfl yc~10ii ycTn rrolii\H Ght n:t eT HCII panH.1t• HbBL 

I I v t'S.m KVC :'>U-.r H :'.1 .:1 Te pH;~ .11 $IB.IJ S1 c r c H 11 e p J\O i1 no 11 hl TJ\0 ii cu:lJl.a H 1t H 
C.tlHHOfi t\ ~1(j CCHcplll<al(lm . .:!,.fBl ncex OCHOBHblX pa3HOIHI~lHOCTeii YCTCHiO
ROK JlHeBMO'!'p aHcnopTa CbrnycnlX H nbt.rteBH,ii,Hh1X M 3TCpHa.'tOB, ll03B0-
.15110UI,Cif np aBnJibHO Jibi6p LlTb Tlfn npOeKTnpy.eMOit yeT a IIOBKU II :\leTO· 

~HKY ee p 3CtiCHl. 

T <~ fUUI K.1accncpm<i:HUHI npf:.1.CTaa:teHa a r al5.1HUe 1. 
Bee OCHORHb!C Dli)"l,bJ ycTCJIIOBOK nllelnlaTHtfeCKOI:O Tp3HCll0pT11pO

lHHlUfl ChtnytiHX MHTe(HitiJl(lJ\, T . C. ycraBOBOI\, 11pn nor-.·10UIJI 1\0TnpbTX 

COllep Ilia P.TCH Ilt~ peMClllCIIII \! CLlrT}'4 ero MaTep 11:1.11 ~~ 11]1 11 llOJ)ldtc·l BliH IW 

11cro no3;.t,yli1110ro IllJTOlW, ~.tc.J'i.oro pW~}lC.'lllT!b no ¢H3iillC!OKoil cyllttto

,.TH Jm.tr.uuii HCI rpu rpynnur: 
1} TpancnopT lfacntu. nlseweHHbiX u -rpy6onpooo.ae noToKoM ao3-

,!J..yxa. fl pH II iVIH 1i HH ,.il,OC'r,a'fOtllW 00.'1 hli.UlX C.I\Opl)CTeii BO:·t'lYXcl ll Tpy
J5onpfJDO.'J,e t£BC1'111lbl, OBC.il.t..!lfHh!e B JH.:i 0 3i! rpy30 1JI~hiM ycTpoih:TBOC~t1, 60-
.nee 11.:ur :\tcuee p rJBHOMernw p ncnpe,nco~lHLoTt:~ no c~LJcHmo Tpy6hl. 
ll1nogermc Mil rcpua.a<t npoHcxo;twr no n~•H~met!I:OM cncTOHHIHL Pe
~1\IIC\·T JlH JDI{emtH ua rupJDOura.'lbHblX H tWfHHK<I .". rhHhlx Y'HtCTKax x~

paJncpii~Yl"~Tcn o1·cy1X:rsneJ>.t 11y.1LC.1Htril ,..rwn.'letllut u .LJ..'lH Y'lclC'I'KOB 

ttOCTr:f'l Ol[HQ y."JJ).•JeHUh!X 0 '1' MC!CT 3Cirpy3KH ~.HiiKr'!l· XLl(H11\J'CpH3tlR~1 bCH 

1<"~11{ VCT:l 1101~ UBlllHii C51. 

JjpH 91 OM pc.tKHMe npOilCCC ncpcMelllelllHJ t!ClCrtU( B rpy6onpOBO,'lf.' 
11jH)iiCXO!llfT CIH:Jl!(\OU(ipa~1tu, npH 11CM. I!OTCJ1HitliaSI npn y;I,HfH~ 0 CTeH

I<Y Tpyt3nn pOBO.LI.a 4.aCTb Cl\O])fJC.TH BOC(;.I'aH;'l n.'Jit BaeTCH B nponecce 
,'1 l.Hl iKCII Jf H 803111 J 1{8 ~OUUt:\1 Cr.-n fJOTif B."'l {'1Ut ("~:\f J1 p 11 OTC. TC.tiHt IIH H l.{B L:Tii UhL 
fl 1)"1 Ol\: BOCCT~I IIH B.rrntHJ eT 1l.BH/f{C1J He OTCT ilKHI~HX 'laCTJill 3(1 C'.4C r CH.'l 

('011 pOTitn:teHHH. 

B OCCT ~IIIoB.fJ e II lie 'Bep r a 1\<"t.a l.:J H 1rx c oc HI B.•HJ 10 lllJJ x c t\O pocn1 oc y w.c
crn.'HteTc·SJ 3 a cqc·r pa31HlfHHOUJ.HXCfl IIOJ~1]eM II blX CU.'l, B03lii!T{~}{)Ul,JIX 

H.~··la HCCJ1M~.fl~T(1IlllHOI'O OOTP.I\aliJ1H n0~1.lYXOM npll OTCTaBaiiiiii lJflCTHl~ 
~~·T nOH):<a, Xt.t p~ 1\Tt~p1 13~~~owcrncH nepa il.liiO:'rtepnbr :\1 no:tC.\1 CKopocnt a 

Ponepe'rti()M cettemm Tpyfibt. 
2) TpaHcnopT ciJ.n10HJI.H3JtpoBaHHOro l1 .. 1H '.Wc.THlJHO 4-JJIOHtlmsHpoaau

Horo MaTep•ta.lla a HacocHbtX ycTaHOBKax. P.:nnKHJI{CHHnrii fJ(I3,!IYX0\1 
MaTepu.:1:r BhJ/fHI\1at~·, en IL'ltl tW r11~ 1'.1eTcH tt ~i G::-rtKOCTJt nu~,.1yxoM c TICJ
.•: olllbKl nu IITrl H.a H .J.pyroro Mex;:nm~retJ\oro ycrpo1icTB~ B Tp:Hr~nopT· 
I I brli Tpyt'.iO II jiOB-Oil,. 11 p II cpn omne.:r hfl n ~.1 (1.!1 E-:.1 X eKOpOCTijX B1i::J.!IYX a 

npO IJCXU;.lHT p LlCC.i t U(!HHe CMC'Cll, ll (Jlt60.'Il.>llt:l H 1\0HUCHTJ.HI ll.~Hl KOTopo~i 
{' I\C.I3b!BCICTCH Jj ttlOKIICii 1Ul CTJ! Cl!liCHHH "I'P yCion{'HJBOJli!. nr.n ·ura LIJI

Tf·.n GHUM yM CHbUIC"Ill) II CKOIJOCTH O(~}[CH~HMe KJl ynHhJC cppaJH.I,JHt MaTe

jlll(l,n() OCaiK;HliOTC~I II IHltUmaerCH rtepe6pOCICa CI(UD.I"JClllfii (BO.rJII) ~.HI· 
1 epna.fll:l T10 lllliKIICii 1UlCTH ITUBCpXHOCTH Tpytibl Jf.I1H rro T. H. «nO,'lr 
CTIIJIHIOW.CMY C.IJOJO~'. }\o\O>KCT y::HU!OBHTI,CH . T3l{Oit peiE:H~l, npu KOT0-

}"'01'\'1 ¢.110HJUBHpOBa£11lbl ii : .. 1 ~ITCpHa~1 fiC{lt!MC lllCI eTCH C:t<On.1CHHH MH 
( nrJOU 1\(1 ~111}, 3a nO.'I JUIIOU\[f~.JII BCC CC'U!II He rpyonnp0BO,!la. npu ~TO:\J 
M lJTepH a."!J y.tKe He IHl XO)UlTCJJ 110 li3BCWCliHOM COCTOHHIUit a npOI~ecc 



~ T.-i6:J. I 
}\ .lJarrH~H:IIRUH~ yCTaHOBOK III.U:BMOTPaHerropTa 

---:;,~:~ f1~rr~cKatl I I T p;mc IIOJn' UltliillJ:.n r Hfcr.J l~ no

'.IC Jfllf.lO (f;] L'(Jr,,l ( lllll;ll'\~.' l~i} QJ;!I(I• 

Uliii 3£Ip0R<UW 1•1 X ll Jlll •r.w lli~(([D 
\\,:n'i--..,.!\W3\~)I}'I\<.'41m \;.~{ )p-r 'n}'::C.l ))\ 

rp:IWlJT:-llUf(J]]JI hl i.i ·q ;;l l il' IIC ipT 

Llt>'ltf>lf)t ll:·utpnH.J H lllilX Bi> ~!ty:.:or.~ 
tr:-1'1' f'P~\(}~("~ 

cyll~lli)C'TI• npu
I tec:t:; r ·r pi11IC'Irop-

'J•a 

T rrii w ·r.;U ront<H . ' 

T p;rrr t·n0pr 'I:K: r HU, 1~:-me wcu11 hi x l' Tf'yuu
HpLm(•Jtt.: III>TO(\Ur.l ll(l:i;WX::J 

rn 
B t.r~:oJ(OI t a· 

[ II 
1-J n~K()Ji i!llnprrJ.Iii I Cpt•.t.Jl'll:J -

, r~eHn1.1H irtpllr ~ti nup '"'''' 

:O.W fC~ptm.•rua 
~--- IV v 

l · I "' (~ClCULlfl, C i-KiiT h .'•1 D:l~~J'\ \' JW.\1 

He JCtJI IJ.~ rour,rt il, tkllt:l,JBmD
lll.Jiit, llal' Jif!• I 

'fil'll' .. lbiiLlH_; 1 
01EUI~t II 111nf 

IICIJ1 II f,J it 

H.rnri: T:t 
T~~:Jr. II b l ii 

r· p::mwr illl t1()1 f j tt,llr 

CfJt)(o6 j 11ar H~Tcn't" .. -:l..lii.Jii. 
1 pc.~ 11 L":un~rnl ~ c:\tCW~II m r..lfi 

I'T ~~ rrt (~'t<r ll!,'lh!ih'li'r 

---..;__ ~" 

Hill( :i/JI'PV'-!O'I-
111)1"41 }' c·r~poi'r · 

t~·wa 

llr:peila!l )l:--tu!IC· 

!IIHl 

!(OJ II l ~ 11TpL11UUT 

<:r.lCCit fl. 

\'h'_i'F:}'I)\ ;\ill.\1•'> 
ll lhl 

' f1111 H•)3.ii_V xr )· 
JlrlHlOii 1.fiJWII!rl:l 

a ;ri{( 'KTI :tp, 
U!:JIO~i(I(J' :jj 

&l.'111Up, i'.l)j.:(IIIIW, 
( ,C.\'(1. :0,0:.\ 

----~ 

I.II .IJ tn:iL'IJ ,,,,_. !i.~ T Bt!pbr 6.1pir· 
(i;JIIIli•I'O 11.'111 1<.'1i ii1DJIIII)f'() 

Tilll<t Jkm;()IHfll{ll[~IIC 
COIT.1:J . ~m.:~I\T~pl_•l. 

d~f{l~t\1;' 1' 1:..! c !tJ;I_>:T<rit 

l\i:l P.l.;pll r.Jii n<rcuc-11 IIT; r'Tl·.'l~, 
IH!JI J'l.ll!(ln I{;:Jo..:()(:., II I!I._!Ar,]llfll):l 'b(:.'.l

I!UK, ""' :n.-.1~1 :-J •)rvy:i•llm, 1x::K:p
uy}lp t r;·rJt II,HL:n·pJt;~ c II ~F~li :·w

TII4et:Kf1fr Bl:ll-p~·~~CJH 

l)yJJKi.!Jl !1-1.'111 ~.:H:u;...: 
•: n 11 r·nt.<rm hJI' PYiKll· 
Tf'.TI·~r.]. B:u'4.rll tiy 11 • 

1 !\f'pllor.:l ·r 1111:-J, 

Ett.~Wl.\\ •.:. :_1.'::}~\W._\y
J(l[lUJM }(UIHI£5~M 

ll!U-1 (ll_lr_r 
AlJtf . H. f: IPt 

. -~ ' -- I 1\'l I ' IL?. fC~ l1 .. 1U1_1-41JUU 1),5-1 ,3 ~ 1 1.~-~ ' I) - :. ~ I J • 11 - ~ :l.5 ~ 
.N .Y. ''·em t.'IC· ,:Jf• c~-

-=-r~ 

n.l +!! .5 2,f•+ :Jfi l 5-.;.-•liJ l -~ fi+4flll ~~-l- < 2<KJ(I 

:-...::: ~ ILQ&LP .. 
o) 

<'I" j 
I ~ II 

1' . -1 II, ;: .r~ llfol s ~- + ••.w. d_.
1
l;..! • --= 

\ Jl = .· ..... -~ - '21~· · ~ 
>J ~~ ·r ' 'I', " .. 

-r 

>I !..1!.! ~~,, 

·- ''· '( 11 - + ~ - r'· _ -, ~ 'j l Jl ' .)II 

[k:u·n i:rHT<)pu 

' 1\1 ~ .... 

P0T.EIIIt(rrt JILJP JIC~~~V '\D!J.VH · I 
~ . I 

rm u ·Kc•MJIJ I('tl: •"~puL flupur-
. III.:~He J1:1lq:yr.HI..'i l;r)Cll. 

lll'·nTp•:6~ifo;·H-,~~·- MH(lm· 1 
t~TY IEm 'l!nl.tt' l!03Jly.XO.il.}'l II< I! 

~~-~ .. J 

~p ~ \l l · t· ~~;~ !J/~~-:~ 
'f If~• f- ] I ~- fl p-
I Otr,•t., 

K,n:\1 11 fK:t~CUpbr . 
lliJ:i.il.j'); r>;~yl~fitl 

tl, 

- --~~-::- -~ 

K I) Poi !ipl~('(~Opl,( 

,•\_!J p~11.\HOII · 
UL!ii 

/KC.Il{l(i 

.• ; ,v. 

<:: 1.1011 

:1!-' ·-; "tnt · 1-f 

l3~HTU.1H'TX)
pbl 



1 pC.H1Cri0pT11fJOB81Hifl ,.\.!~ paJHe/)JJJ) t='H'JJ Cll.ilLilbPtlH IJ)'.1br::auu H M li .:laB· 
.1eHIHl, DO~HliKi-HOWBMH ne.nC;J.CTBHe 1,3MCIIeHnii c.:B060/lll01'() CC'4eUHSl 

Tp af.lcnopTnoro rpyoou poBOlHt n.iw era no.nuort1 ncpeKpLITHH. nepno? 
11 atiHJibH<t H ¢t.HIOH!IH3aUHH (nceH)!OOiKmKCUHe) B 3ci rpy30l.JHblX ycr
r· (Hlt:raaX Hci(':<ICRO( O Tlillcl npOH3D0.11. JD"f".q C JJ{l.MUWL•JO CriCU~t ;1.11 flHbiX 

(popcyHoK H~H a.:;papyiOll!.i!X nopacr:wx nepcropoHOK. 3;o cocrosune 
Q1.-11{)n.!IJ13aUHH JIY'illH:~ acero non.n.ep~-KHaacn:·.~r lla aeprHKa.:tbHhiX yl.w· 
!'TJ<ax Tpy6onpoao;ra~ rae nponcxo .. mrr .HHTCHC'.HBHoc n~peMeUiuuanuc 
:1-tWrepHa.ra c £J<13.:lyX0~1. DpH Bbli'i01~!a1HH1 !fJ.<:JID.H.JH,1-npoHaHHoro .MaTc
pn a.fl a u:~ ~MKOCl"ll l:!cpe~ BCpTHKa.:lhHblii Tpy(ionpoKOJJ. ( B nH~l\MO
Tifl.il.'bCMJtllKa;'\) ITlpou<..~xo.anr TfJaHcnoprnpoRKa :a Br:.rrOJlRbiX un p~H·xo
JTY :1ueprnu yc.10I\ IHD;:. ct> ~t3lPtctK ;ur cymHoCTh MCX<.t HH3 ~11:1 nepeMewc· 
THUI qa<:T.if( 3i:1K",qRJtfa~rl:H B rq:J(I[{€CCC ~blTel.:11CHH.Fl C~WH•,I.~f:.lH>f~ r;:\1i'CJ5 

11~ ~MKOC.TU B Tpy6011pOBO.l It aa:lhHE::liiii~TO C~ nepCMfllllCiHHI B pcU
Jjli'lUt-,~X no c·1 t-:nCIUt $.:1101iJ1.U.:SauuH '"'OCTOSlHlUIX. 

3) fpaBHTaUHOHHbdt Tpaucnopr ciJJJIOH.!l,H3HptJBaHHLIX BOlti.YXOM Ma-
I'CpltaJlOB. npouecc HcH.'hllUCHJUr B0311YXOM, r. H. <{.tlUORii.U3tU(ll.Fl {uCCRI1.0-
0}KUn<.eiiHe! a'3pnpolWHne, a·:JpauuH), ocytuecrH.ruieTCH lliHt paBuoMep· 
Hart IIO;latiC R03.!l.Y.\~~ (r.1. n6pa:.HJM, CH!i3y BBCj.iX) l!C{Jt':~ cen<y, nopH
CTYIO neper<)pouKy Hllu oco6o pacnoJrOJKCllll~e l\)opcyut<~t. iKctJIID3H 

H.iTII !1}). ycTpo.itCTBa R MaTC!JHil.~ly, p<iCno:JOrKCHUOMy ffa;l a3pifpyEOillH
~.JU yt:Tpoikl·Ra!\Ul. 

Aluonre <:Lllly~He l\Ht r·epHH;• hi n pn .p.moH/H13aUII n ~ ncen;1.00}i\H n<e
P.HH) rT[)HOUpe•raiDT C."HO~IC'Tna TCKy4ee.Tn. flo . .ao6uo iKH.!!KOCHI ~)JlfOU
..1113 U pOBai!H Mfi Mcnepua.l MOJJ\CT I 10;1 !lei"IC.TIJlJCM CH.il nlil<eCTU TC'lb 
110 )KC.ri06aM~ a TaK:iKC UhT'i'eK<lTh JB OTBepCTliit n 6ym~epax U CH.i'JOC~JX. 
R aJ-Kn nTM yc.nouHcM T~i KOr() rt::LiemuJ. H~ il5Icrt:H llO!lller'iKaHHc cp.n.toH/lH
]U_J)(HJaHHOnl r.ocTo.H HHSJ ~WTflpn a:!a ua seeM Y'WCTT\1? .u,u~t iKCHHa no.a 
)L~lkTBUCM C:H~1 TH~Kf:CTU •• TI.TJst o6e{~nC'l~IHHl T a 1\01"0 I.ll31l >KeHHH 40CTa

f0tJHO IBMCHHTh 06'1:.eM l' blfi BCC Ma TCfllla.1 a C uo:..!OU tl>lO H3CbTU!CHU~I 
cro H03.1YXOM Ha t5--·3f>%~ u ·r pcuuc LJacrHu 11 nx l~Kon.acuui1 .npyr o 
:~pyra J<t Me"FHIC'T('~I TPeHnCt\1 q .:-1 CTHU u BoJayx. 

Ill. KOMhJIEKCHbiE CXEJ\1\bl YCTAHOBOK 
nHEBMATUlJECKOrO TPAHCnOPTA 

BcHIUUI ycTauoBR:a rpy6onpoao..JHOro nHeBMaTurH~cKoro Tpa Eicnop· 
r a ., C!JIIlY~HX .-t.ilH nhl.l1CBH,1J.HbiX r p y 30B COCTOUT' H3 33rpy::04U0rt) ycT
Jl01kTB3 ( H~H~02. flU I' aTC.'lb~ t:Ori.:lO, IIJ.ni030aolt 3a TB()(1, 3/t\eK1'0j)), 

TpaHcnoprFH'Jro rp) fion pouon.o . n~pel\.t EOtia re.tt e~f •py6onpoDO.r1<i. OT!le
.une .. ·a ~l . ITbi.1ey;IOBHTC'.:1l'H U.:lll qHI.IbTpun. fi03.QyXt),IJ.} BHoii ~.HIWUHbl H 
n Pli5opos ynpaB uenijn, 

B 3iWHCU.MOCTH or pac.no.!JometHHl B03rryxo.ilyBHoii MaHHHJbl H nc:
P.Oilb~oBaHHsJ TOil li.;'JJi mtoit BC'TAH BO:i;1YXOTip()UOJ1<!. ycraHOBKH :MoryT 
(i biTL l1C(H.'.hlBaH..lll{HMn, Harne'r .aTe.r;hr~hi.MH n.m~ KOM6~u11Iponauu hlMH

B-r:acbiRaKHllC- t1 arHCT i~TE' .. 'IbHbli\UL 

J I a ¢'Hf. J-1 2 npe.ncr cH\,QeHhl orurJuJlhJr. BH.Llbl KoMn;aeKCHhlX ex eM 

YCT·aHOBOK llHCllM3THl[CCKCJfO 'I pyooTI])OBO.UHUr o Tpaucfi OpTa. 
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tl>nr. l. HHaKC'IJ-mnaf)HfHt. Bcact,.nuuomaR' ycTanomcn. Tun. I: 
J- llt';1CNDlHOll ~re COJ1.'10 1 2- rp.ll lt'I IOj1T:UJJ1 op~·6onpo:m;:t, 3- (J'I"!J,~.'J]{Tt!...,l>•l~ lnt 
.ITOH, 4- DlJJIU.10!1.WJ\ :l~Tnop, 6 1lCH'TpuGJ4lf<IJI•II' rn 11- I,'JitTOp, fi D03Ay;o:n!1n,'t 

1 - Jthl,lli.:')'JlOBll'l t';l l . U.KX."tu}[ 

~ 

J -
f 

.l 
j 

~Hr. 2. Hu:moHanoprrl!H narll~T.He.1LTinfi yc'UliiO:rft<iJ. Tnu. ! : 
I - u~ I'T]'Ioeico:lKnhl 1\ cc I!TII.'Un0J1, 2 - lf< CKll.llOIIh.Jif 3.arp y:J :lO:II nIt DOJ'611 t•"''. 

,, - tt ~ ru r;:ro r~'lbKYtt rpyl'iar.,~<)J,r•.'l, 4 - ILr trr"or''-'"' 1;1.1il ~YT A~IIII'TCII 1> - l(lf~. · 
,'JOlt 

2 

' cPur. 3. Hl1JKonarropu.:tH DL:lJT11.1IfiToJ[IH'IHT n~aciJnMOUll!·JHtr 
HeraTe.rth!HHI ycTa u oax;:J. TltfJ l: 

1 - p33n 'Tilo.'l t!:!fllhll\ 10{' BCU B811)1J.._1Jjl t'(l) fi<::ollJ'OCOA. 2 - J ~CFl'l'}: :Jfi<' itH:•,Jil: 
•u1H';'£J,'!JI rop c npo1:yC'KOP.1 r.l;.TrJPif'.l:.J, 3 - n. rHe ,,·r,;:JIL>IUII~ m.1JLYXt• · 

J.i.iV I~JA, if - Jlb:.III':Jo'JlOI'LI'H'JII o t:K:·;.lol I 

II /, rf 
~~,~~=~~~=========~~ 

Jr1 ~ 

~~Jl 

I 

¢u:r. 4. !JHJKOlHHIOpH<Ht H<'iiC'I.olD3£tllllEHtam~·raTQ,lfb!! ihl yCTaJIOUK.a. 'l'HrT 1: 
• 

J - f.'i'.:,)JIQ'l'!l."le" IUilil IIC'tiC!>UI.U IOW,H 1\ 'll\ )' fJr1ltpO.IlC•;J., 2 n]:OP.1t'"q·rn<JY.f.o'!tl: <li',":!IUI'TC'.JI h •1l)l eo;. OJ[. .,i -
3:a~:e~tr\fi0UHafl' uQLIOJJKa JVul :J<ITiJ'i:l lm, 4 - 11; I'IJ('t <l7Q.Il bllhll) • rp >"C)\;npn mA. 5 - rt•·tnpo6e..« 11 "'A 

~c ntn.~mc;.p. (i - l iT 'J.t.1:trt:'.:u .. • Ulll\.'lOtJ 

J 



<t>ur. 5. BcanmaJoiU,Jn ycrauouKa cper.uc.• o iUtB· 
.'ICUiHL Turr 11: 

I '1•',1nolli ;II'IJIWC :·t;rJIO, :J 'TP<lliC.nOIU'I!MI) rpy(iol:!lOiirl'l 
,? tn•l•··'lll're.~h J UUti.'IOH. $-•u.":X>'l~l\1 ~(1 llirGo~. 

6 ~·~·n;:;cxo~lYI!I<a 

f 
.... -L 2 

-IJ ' 
¢tKI\ 6, JlarUeTaTe,'JLIIMI )'C'f(l }I0BI<a CpertHero A,aD:ICBIISI, T11 1 IJ~ 
1 - Cil'lll<ICi!IIIH::Uff ut'IIOS03b!P. 'lllri>O~. 2 t'iJitll<:itO;lllliX:t rpy6t:q:()r,O•.l, 

3- tlyHXtf)·()'JJl('IIIJ";('.IH· 

--

• 



rf>Hr. 7. Bcact.:n~I(JLlt\~·EHHII~·T·fn'.'lld~<f R \ ' C'T (11H1HI~ il. T 1·1 1 11 ; 
nc ' "' t.roa 1011~c~ ron .1:n, .2 - 'T p.::mcno p n 1 ~l n 1 p~·o5or~ pal'll"lA, .l - or,1.P.n1·1 e.1 b, 4 - r~:.l.lL':-'· 11' 111 11' 1 , 

llJIK.lOU, ."i - l.JJ.:1103C6Iol:(i a IJ'T·OOp . c D(J.3ll, ' ' XO.!J.>' :.1 t:-a. 'l - O'J .O.C '11 ~':'~.'11> 

1 

2 
I r 

~Hr. 8. li HO:.: nc 11.an ~;cTa . .H OBE\ a. T11: n IV : 
o' - .1( II :'rl !?plii:J ?i 1111 T;11 L')l h, 2 - T[l ;q I ~'IIIJ;Il Jlld [ rpyfin I p:;.I}IJ.!J,, .;i - Mol: J•CI~Illn'HI 

7•'Jib 'I py6 1JI IIJUIIO,.:a ,. 1 - OYillh . .:~LI 

I 
L 



2 3 
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--~-~ --

c})ur. I L lh,t:IH.-:JiaH ~·c.;H{fll~l\~1. 'J 1111 IV. n HNs\11•

r.o;rht.,; r,~ IH!K I!Qpt~•.l,!l.ll'll'I..:KOrO ~ ll'IICTIJ.H>I : 

{ .. hUr.n: p:'l ...: II& Jiolji~J(oiJ~II;o.' ;umn•¢'-t, l'- i'!"ll fCI.uJ'tT!IIIN 
TJI}'rilll!'101'···t. l l'ij-111 I I• 

2 J 

. -
<fJ>II. 1~. H:JcocHaH ycTaiiOBKa. 'l l~ll t'/. 
AuTau~·r.teE103t•.~ c i•u cu~1tl7 11'1l:CJ\rd't Jfi,J 

f[>}'JI<ui'J: 

1- nu<:rL pm• c a~pHSJ:r tui!J.ttt.l .'l•Y• t:o~.t, 2- 'Jj.:J.Il· 
rJf'miMttTOP:IJJit 'Tfll'tiu:qJOW;J,, 9- 6\' l t,Cf). 

-· 



~1CI a HOBKtr rp:i tUn ctUilOHHOrO U£ICB~·IOTpa H CllOpT (] II bJ.IlCBU,!lHbiX 

lt-;.rm.1EI,.'l.1131t IJOI1 ~1 Htlhl X BO~i/.I.YX0:\1 :\1 ;1 TepHa.'lOH COC.T 051T H3 C~l KOCT If 

(5ytmcp.:t, Clf.'EOCa. Oelj)il{li H T. }]..) , )'llllllllC KOTOpoi'l yCT.1iliiO ct3fH1py-
1011U1 \·111 ycTpoft ~.;·ru;.r MU ( i.l:=Jpon.rt 1 rnot, c]JOrwytiKH), cHc1·er.~ pcry.rr npyt:!
~.wru HhlllyL:I\3, nu;~BU;t,HlllH.X BO~.!l.Y:\0110,'l01i II npu6opon ynpaB.lJCHIHI 
ii,IJH Jl3 :l:ip.itlliiOHHLLX il\.1!,1 ouon c IH!Wnt ... lSLTO JH1hl M u yeT <HWIH'\ a1onr t 
~11,1l hi pi! M 11 H nepcl\.ill01(<J t0£1lliMl1 ycrpoi{ CT!JcH\'lU. 

Ha lllltr. 1 :1-l.5 upeacr;~n :~e.HI.t! cxe~.1hl OtJ uaHhJX ~~ta,..:.r.oa J\ul\tll,'leJ'C
flb£X YCTr:l I lOBO!\ rp:JB It'!' ;1 u,ltOUTJOro riilClHJOTf><J II C.llOp'Pa. 

Bee: \'c ·;~Jt HHHd( MO}I\ 110 p a::s; u?..:IIITL 11a ,::; ., tJllOA ( o6o::H1 C.it.TeHHhlX n 

J
1 

I,;Lp\:l"l\ l• V.•'P • ._- t1 ,. 2- l tl,l\.·.11<.!•' ~t;npli.'fll , :J- 111 1:)t!lt(T3il llt•f' l l'f.lj}:_)Jlf\'1. 4 -- J•'lrTH/1:-Ji'Oj), 
V (l WIIblf'!J ~.1,1iL.::HilL'b' o.! 

~ :·H'J.1. 1 JHIMClmMrJ tUHpp:JMH). DerH~bh.: tJe t'hlpc 41TJtotnrc~t 1-: Tpynu
rtpono)l, t~or\1 y TpaHcrrop·l ~.~ , nocnc;r,1m i1 t\ rp ~JBHT .::ltlltOJit~o~.,y. riepBhJe 
-:-pH TJJJTa np II O.LJ,IJil 31\0BOi't lt);U lJliC'Cl~?}i l.YI IULUCTH npoLWt:~.:l OT,il HLIH • . 

IO rf • .' !·I ncpcna}lOM ,1~<.1 fl.rJC'BHii. J"\l THH ( Ha COCIJI,LC YCT311GBKH) X(.qHlKTC

·'lDj'eTCSI TeM~ tJTO 3HJ'I')'~iU'J[]0L~ yc·111oiicTBO C II0:0.10lllhl0 HriiiTa JJ.nu 

B03; LyXOM H0 pe3cpBy<1 pci t\Cl K nopm IteM BbliKJJMaCT lfJ.'i IOUilJLiHpOB<I fl • 
~; hi H 1f .;m rl a c J'll Lf If 0 q)~'[J() Hjl H::U I po n :w n bl i't 1\·] <JTC pH a:t li T p yu on p 0 BOll IT 

.'JJJH.:~c H JHf.ii.C C.:Yyll (}en C ,'lOOaH.Ift"I J I ICM nnJ,'tyxa TpaHCIIO pTiipyC'PCH I< 
M~CTY lW.:lTTa'lC£11-BJ. V 'fHIT ( rp<HHIT (l UliOIIllhT~i) xa iJ.:li(Tt:'p HayeTCH TCM ~ 
lLTO q).;"TIOff!l[IJlJ pOB3H lihJii BOJ.!l)'XOM .r1.1TCJ1H•i.'l H<l n p a B.fl~le'l CH li~~ C:O,H\0-

CHI rrcrH~~i 01'11CpCT'lH! H; llt no Cn(~U,lUJ.,'II·HOMY >Kf.;rouy .'lO MCC'f~ Ui-i3Ha

~~1111H 11n;w6r·tO >I<U . .'lf\OC'I H. R J rtDUC.II MOtTH o ·r· TOr(l. 1\~u<aJt: se·r BL tnn

n yx 0..1.)' B II 0 j.i ~.1 .:1 liJ II! I bt . llCa C biB; I ro II W H 11 ,'II J ltrl rtl CT [I TE' .'1 hila H, UCJJO; I h

:iVC rcH. BlrJl vcTaHOBKr: UT HOCHTC~! 1< DC3C.h!Bmou~eM v n.'llt tw rHcTrtTC.'th~ 
lifJMY .. K<H\ riUKH ~i CillO JHI l~l ~H. :~, "t 7. l' yHLC'CTnyro·r II yeT a HOBK(f CMC· 

" IIHIHHOfO, l{UMUJIHHpOIHIHHOfO nt n(l . 
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' 
ltiJ11r. 14. fr.aBUTa!!.He."lllHHc. y..:-rm!OBKif . Trrn V: 

I .' · •~ ll.l f'IC , :? ~ ;t••.~l~j}:•rnnll.' 110J)EI::7:•1<' 11.1U TII. 
3 - ;"l,QI II lollt nt>CA'.111hl:il r pva-;n rr.11· ·' ~ <' 11.11•. : ~. ~ - ':'~: a !ICl'uf.oT'1py••:.1t.f~ ;!:! 

70.::{111 ~'·'· .. ~ - ;:j<_tJl ii i'Y Y'IIlll ~ ~l():lltl I w L' 
11.1 111ll, .J f:'oft!<,tH! Ctfl I II 'I•PJuUI{f l'\' •1 It· 

.. ~ - Tp.11 I II•::• P7111J(I "I P:••!it t:lp;_ ... .,_ l ~'•lb, 
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IV. CI(OPOCTh BltTAHH.SI 

CKopocrLro nur amTH ' lacTH ilnl Ha3hmaeTC~I cKopncrL. Boc.;xo,a:Hwero 

ltoToKa HOJJ,yxa, npn KOTopoH "ec raacTHllLr ypAHUOBC:lllHBacTCH no.al:. · 

eMttoiJ CH.OO ij tlOTOKa. lJac:T IJ UD B ·~TO E.peMH Tit:" IJ MCC r aUCOJJJOTHOfi 

CKOpOC'I'U. CKOpOCTb BHHUHHJ p anH a ('I<OpOCTII paUHOMepHoro ocalKll,e· 

HUH 4aCntUhl S 11enop;BHiKHOM B03: t yxt~. n fl,UeH IIC CTaHOIHtTC~I p aU£10-

\~ej)HLl.M .noC.H~ npHotJpcTeHH}[ '!J.CT IIUCfl Cl\Op{)CTII, npH KOTOfJOi'l Cf t .~£(1 
~OrTf'O'tHD..rieHJUr B03p;yxa C. I aHO IHlTC.~I p a JlliOfl ~.:ri.iTP I'S.I i t\eCTl1, 

3HaHllC Be.;-rrfLHt Hhl Cl<OpOCT II JHiTClH lHf H.'! I~ C!\Of'OC' I'H pi11iHOM<!j11101 0 

flC<IIK . .!lPHTI}f tJaC'fll ll He06XO.J,HMO ripH p:tC1 LCH' BepT tJI\a."ll•llhJX YLlHCT I\.01! 

Cftf' tHlO) cr CJ 110noK, u pH on Pl'llC~1eHHH ¢>n3 11 ho ~ 1\H~x <In ~rrH~C t< ~ ~ x cBo IJcT I! 

~~ :neplW.'t <t ~ np 11 JHh.:qe I' I:! or .uc.:-unc.neil, cena p a 1 opos 11 un K.riOHUB, H 011 a 

!llt.l HCTC:H <.J,t li iH ~f li:~ nap .a ,\1 CTpOB, OflpE-' ; lC.:tHlOHllt~l yc.:1 OU ltH IIIJCB i\·l 3-

TlflJt2CT\OrO T IHJ 11 cno1n 11 poAalHHl ti atTHll,bl. 

n IJH p ~ HIIOMCqHI OM Ot:a iH.)Iell ~l H lJ :lt'TH.U ll.Ht j101:10i'l r.fwp M 1.1 ~onpoT~IIS
.11 C"HlH:! .' lt.nDt<eliiiiO LWC'n iU 0 I'I IOClf l"(".•lroHO 110J.U.y.Xa 

( 1) 

1

1 

r,!le W - l<O~tt)'-t:ntUHCJIT cuuporH rL, IeHH>I .n.r-unReumu; 
F - MH1(e . .tefio cctJl:fi 11e 1IaC'I ~ I Ubt: 

I 

I 
I 
I 
1 

•. 
n 

l.'t.t- L:KOpOCTh OTHOCHTC.II bJIOrO ;~RH tHt?UHH 

"f.1 - Ofh>C'•11£G[fr BP<..' fHYt,'J,yXa , 

Ec .. 1n cl!op\m ttat"Tlf l \ 1·1 6.nH3-~<:=t K ll lfllpono~ t 
llblpa 3HT t-. 

0 =:: 

C~e d~1 - ,!..l~tU MeTp \HlCTHUbt~ 
·f~- cpeJl.HHH y.n.c.1hHblrt [l.cc MarcpHilJirl . 

4 R r. I J·H ll•l : 

MOHUfO 

(2' ' J 

Tu l{ K(l K BUTaTHH! HMt?CT McCHl npt1 w .....--a 'A I a 00 bC\]I[b] M BeCO).t 

HO~i,.. Lj' X:.l '[8 JlO <"paRilPUHIO C Y t.t MO>KHO npcHeopcqh, TO Ws ypan HeliJtft 
1 I! 2 MO>KHO rJO.t"IY4f i TG ·ma 1£t_>HUe 

1..' If = '[.r ~~ • 

r.ill' 'Vc,:- CKfl[JOCT I) FHil :lHlHT; 

'l·'t; = :3.62 1/ ~~ . ~: .H :'eel<. 

llo.rmra u ,!I,.IJH l ln.Hnoro ,'VH1 Merpa llaCTHUbl d.,,~ T' t1 h rtO"TOf£JIUWMl-I , 

1 ~ ofi rt te M rnt,IJ,~ 

(4) 
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Dpnpam-nuHtsl \\'1 cu."'e aeca Gt.l ('WCTHllbl c ,U.HH~leTpOM d~L MO>KHo 
l'l<opoCTh 'l-',; TfllOI<e 11 '1t:pe3 3tJJtiCIIHH t{jHl repttH Peliuo.'lt.,'lcd: I 

,.. 
L 1: -

:1 .· ,. ... ..... 'r .. J,) (~ - - ' .•• I • ., • -~ I ·~ , .,e,. 
' - 1 I ) ' Ll '•I .v 1

1 
( 1 , 

I I ••. I \"2 I • 
'.. I l t 

,. I[ t' 

[ lpH lir =-- l.:d - ; .•: . 
,.'2 -

·, ....= u,I45· to- ~ _:_:___ ~ 
('t" •• '\. 

t ~ 2o~c; 

p = 760 ,~U{ PT. Cl'. 

1Ir. Re!! = 5,074. 1 0111 • ·r w · d~, . 

3a!itJCH.\H1l:Tb Me:-K;ty l!' u I?,e, a 't'HKn\e :l£I"'feiiiHT tj) • R·:'l· xapaKTC· 

f'h ~i yrOTCH OnLJTI10i'l Kjl II BOH, H~·WtJp(tti\CllllOH 1!.1 (}1111'. 16. 

~ ~----r-----~----~--------------------
I00~~--~----~~----~-----4------+-----~~ 

no 3<i Jl.aHI!hlM d..,: ll t':-.1 Jl .. 1H l~ai£{!tOro MaTC(Hia;t.ct Oll[W.l.C.1~1C'TO 
'l: ·Re2. lbtCH 3.:tnHcttMCJcn. r.fC}f\!ty "i: • Re2 

11 Re, f\·101£\lll) oupc..u.c.im~ 
lXIOTI~eTCTBYlOWyto CI\Of)Ol:Th p a RIIOM epunro nan,eJUtSl LJ [JCTHHLI. 

,llJJH YCKO(Jt~llllH pac;teTOB 11a qmr. 17 npHfH!;i.CHa HOMOrpa:M ,\t:l 

UbJp aBIIt!HH bl X 'J'OLJC·K~ !let lOillH X BU3J\10)K HOCTb 011 pt\'ll?.n lt'fb C:I<OpOC 

BJH cl HUH ;l)UI Te.'1 ill a pODOl\ ljopMbl. 
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IYlli 11 ... i lll 

(ll"'r_ 17. H.Jt .. F11Jt.:n .t:,1a .n.:n1 nnpL~itl'.'h!JHHJ rt<opocTH tHiT.:fHiiH vJl : 
iB 1,2 ~/'/~. \' a. l-i 1i (.'. '11 1/cen: t =~·· ::c, p .... itO .'-fM p·.-. ~';". Kntn•tqM- ilM- 'J"Re• •... ll :•; 
d ·J-H.c•- ('K .... (~). 110 l'u!l~CU!<: IIIIH.t llJK:IJJ:IM 'I'Re1

- Rr. illl);(),l,l!t'l;ll Re , l'ODTIH':T• 

CTI~~'l•mll~L' t u:tn}''J ·"lfiOt.JY 'l' Rr.• 
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3uat.reHHe lJ) ocperc.st R 3 3 UHClC.iOCTll OT Re B rrpc.J,e.'iax OT Re = 1 o~ 
.110 Re-=5 · 105

• 

JJ..rHT opneHTI1()015KH npnBLl"\HM T aKIKP.- HOMOrpBM;\11,~[, COClaR.leHHLie 
npQ{}J . • Jlo6aCBLIM H nH jnOM ( cpnr. 18~ ]9) _ 

HoMorp<t .,!,ILl lJ:atoT ueKoTopwe pacxoLKii,eHHn 3HatteHIHI cKopo~ 
CTH B.HT~ HlHI ,li}UJ o.aHHX H TCX .JI..:e II<H:'Tl1U, H Mbl no:JTOM)r pei<OMC'H.Uy

CM nO.Ilb30Ba'T'bCil ncpBOH1 UCHOBaHHOH Ha :;tKCncpHMeH1·a.r!LHOtf 3;tBH
t•UMOCTlt. 

100 --------~--------~~----~---------
"Y&BK 

10 

t 
d!tf 

~ 

%' VK 

J Q.1 

~ 
~ 

w·z 

~ 
~ 10-j 

K(tif ~8ooo11YMJ 

ltO(JOifo/HJ 
~~~~~~~~zaoo~o/H1 --~--~~----~~ 

~fOGOI(~J 

104~ ______ _. ________ ~--------~------~ 
qoot QOI , 

¢H... I~. H n:,ttJrpa.t.n: a . .:.:r~ mrpe,;:rC.IL~J.I It :tt coKop nr:'.TH !lJ.rr a HaJJ. :•.~;~; 
TE-')1 waponoii •),op HJ (nn Rapry) 

BHH HnTJ\1Aili ll..'HI onpc.JP..~leHHH ¢n3uh:o-MeX(liHPiccKu~- cBoJ1cre 
Utre1JH~UTOU , COCTOHH~H X H3 tli1 t i'lill pa3TIOi'1 h.p)"IIHOCTH II r:popMr..l, npu
lelUi{"T MCTOLt OTBCHB.aiHlH! tlaCTHl l no CKOpO~Tn BHT8 t iU.fL 

V. CKOPOCTb Tl5AHCnOPTJ.iP~710UJ.ErO B03.l(llXA 

~'e-rofiLJ.nsoe rpaa~cnoprnpoB:i 11 ue l\HrrepHa.:roB no rpy6<"mpoBo.J~ 
O.=iMO:LJ\ 110 .. 1UIH t. rrpn Ooecnet.rP.I IHH .J,OCTB' rO'!HOfi CI<OpOCTH rpaHCllOp

Hpyrotuero BUJ.!IYXa ~1 11 , n._.i'IH 06LI1.1 HbiX }"l':T'r1 HO HOK ITHCBM 3THI:JeCKOrO 

2* IJ 



'TpaHcnOpTa (:j•'U13l<Oe K p l:lCttC'THOMy lfC'I'HHHOe tpe.nnee ~HatteHUe CKO~ 
])OCTJI IH.>~~.ll}" X a on pl:ji.Co~l H CTt..:ij_ 1\Hl\ O'I'HOWC'H HC 

v 
~· - [l -r..•u- ---

Fr 

r ,.ue F 1 - cetteHl!C Tpy6onpoHo,!l,a: 
\/11 - parxo,YJ. B03Jl.}'Xa u _flli,,'celi 1• 

(1) 

4 

n p ll Jl HCUM ciTH\lecK'oM TP a IICflOpTnpOH(I HIH[ 1W C'fb Ct::lleHHH tpyoo-
d J>V IH)J1,a 3&1 H51Ta 1\i aTCjHi (1.11 OM. llOStT0~1 y ,ole Lui Cl'FHITC.'I hiiOC ~Hta qeHHl 

l 
~K'OJ10CTH t 1u 00.1hllJC pactiCT'HOrl> ~·u· 

Jl.•ut ycr<HioBoK c TpyGorlpouOJHIM 110 <:Xl!r..H.~ IV (c~t. <t>Hr. 8 12) 

1 
VR -- 't't~· 

C R03 p 3C.T ~ llUCM nOll lleHTpaUUIJ CMCt.:JJ ROJ p acrae'l' H paJHHUa 
Meif<~'lY t<, u t• 1,. B A<t.tbHeiimeM ,.'l .. lH lljh)Cl OThl c.ilc..'lycr oncpnpotHlTb 
TO,IJbKO Beo~lil4HHO~i L..', ollpe~'le.rJRIOW.cii p<trXOJl B03Jl,yxa npn JI.:lHH0.\1 

,.~naMeTpc . i 
Cooi·ictno tiaCnlll.bl MHTC(Hii.\,'la ~ yuocnTLC51 unroKOM BOJ..ly.xa --

u H~mec·ruoi'J Ml!pC onpC~lC.1l.HC JTH CI\Oj)OCTLlO lHHC.HHtH !tH• T. C. CKO· 
puc::rbiU kOCXO.D.HIUCfO 110T0Ka JH)3;Iyxa, npu KOTOpOit Bee 43CTHUbl 

ypaBHHB<liOTCH 110/l'ht.::MHOli cn.noH rYOTOI\(1 B03~'lYXCJ. 
Bt\'1 11'11 111:1 cKopocrlJ sur cliHUI H n:H1 L~T<: sr Kj)JJTt(HteM, xoropLt ii X a· 

pat\'fCj.HByct ~l3p0,!1HHa:\JifllCCI<I1C CBOiiCTti<l ttaCTlHl, JIX npHrO}lHOCTh K 

I I lleBM a flfl~eCKOMY Tp a UCIIO[>T11 poBa HHIO. 
0'1' nc.riH 'IHli t.t Cl<opoc n1 mrraHJHI 3 aBHCHT CKOpOCTh TP aHcnoprnpyto

HI.ero BOJ;tyXH tW Hcpl'HKcl,ilbHhlX H ropU3011T<l.'IhHhJX ~/4aCTKaX TJHUiC· 
UopnwrO rpyC.nilpOI~u,'].~, ct Tt:IIGKf! 11pOlleCCbl OTllC.'lelHUt 1WCTHU, B. 

(JTn,c.rJIITC+'HI x u nell'rpo6emHbJX ni>t."lcy.rJOsnre.lsrx ~. rL.ll K.iJ oH ClX) . CKn
JIOC1'b HH'flllliiH (eM. cjl-.ny 3) 

t'• == k J ./ ·rw . t!r>f 
I iu. 

. 
.. ·u,ceh· 

TPM fio.;fbiJIC, 1f(•J:vl 6n.'Iblll8 p a3Mep H y,ae . .'lhlihJii Bel" 'l.C1CTISU MaTCplta,IJa 

11 LJC:Ot " H~ Hhll1e n .. IO'J uocTu no31t.yxa. 
TaKII M oopa:lO~.t ;.t .. lH 1[(1 C.TlSil on Pl!;l.e.lCHHOii KpynuoCTll, BUTalOUUlX 

H 003;J.YXI2~ rtpll 110CTUHHII ~.1 X n ~IJHI Merpax B 001 U.eM llH,ii.e 

"' ~ /,,' Jl-:;' u 'cen· "'•r- ' · lM .. ·rw.,• ·• 

Ho CKopoCTb Tpaucnop-rHpyioHI.cro U03,'~YX;l t'1 ca~1a HH.itsteTCfl l\lYUK· 
rtneR OT vK n noaTOMY 
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r,lc 3H.:1lfe iii1E~ n. H 11acro.HUlCC' BpCi\·1~ HL" MOIK 1 ... 1 Obll'h T04.tr: ... dlpc
.'le.rlcuo <i 11 a.1HTlfliCCKH. 

Cxopoctt. TPH HCIIoJnll py lnltr,r.rQ nuJttyxa "a ytta CTI\C c ;1~l l~.ilC£J II eM. 

l~ • .il][JJ\11\1 I{ <JTM()t:c.jJepHO(l.Jy. T . e.(]~ BbHl)•'CK~ H EI[Jf'HC"I'J.Te.rJbiiOit yu·a
HOilKe H y cpc.3a con.TJa BO BcacbraalotUdi ... 1)151 Vu 1::! const = 112 r;.~/.~3• pe- • 
KOMeH,Ll)'eTCH orrpcnc.IUJ.Tb no 9}1riHp~tJeC:t\OMy yp tlDUClllHO. KOTOpoc 
yqnTLIDaer T~HOKe B uacoc.HbiX ycraHOBKax ('f'Hn TV) a3~tenewte oCh.,· 
eMnoro aeca BOJ~yxa npn oo.lJhmHx .!lJUlHax TpancrropTHJ'IOBl{H (CBbi· 

HJe I 00 ~). 

{\0) 

rJ!t?! H. OTILITHhlli l\03¢<ltHUHCHT, ~y'~J IIThlBC.i IOIIlLI (i tBOli CT83 111 i:l TC[}II.:t.rl t1 

Jl CXt'~1Y Tj)f! II C'rTOpTHOfO Tpyriollpelli.Ofl.(i (c,\1. cl•Hr, ~:1); 
8 - KOStcpcj)HUHeHT ~ yqHTblBaiOWHi'I H3 f!.·JCHCHHC y,'le.n LHL}I'O BC:Ca 

soJ.uyxn I xoTopoe npoucxo,.!UlT B CBH.:m c H3MCHCHHC~I :.Hr~.Pll' · · 
liHH a6cO.IJIOTHOi"I C.KOpOCTl1 .J.BHlKC"llJHI CI"O Il a ILHPU1J1 b~lOM y•w • 
CTJ\C ( R HpH~JCllHCTCJl p (JD][ 1:! )1 ('2 ~- 6). 1 o-::). J\\cu hl "ili(.' ~ill ~j· 

1lClllHI c.~rc.uyer upllllll M <tTIJ ll.•n1 cy .x r1.1i:, l't! ~l .iOrJfi p n1nn 111,1 x rp y
:JOB, a OO .. lblllHe - u..~m l·~ nr ... n..:ylo[[urxcJr. ;~opa:mstrLrxl nrm.c· 
,llhTX); 

Lrrp- rrpHHe~le~' H a :.1 )·l.ll H 11 a •rp~ 1 Hcrropnrpnu<i Ll l l ~~ . 
.Q.r1:;r exc:-..T Tpy6onpono.nos I, li. lil JLlrl'lCHUC Rl). ~1C.1. 1 1 n J{ llO:iTQM)~ 

1:1.1 1.t0/KHO HpCLLCU jJ~ ' I b . ,I!..IJJ! ·:.~rHX C,'i YLIIH~B yre:l BHf!HH~ IJ !H I MCT Em.J. 

( l 1 

J\•t<:.llhlllll~ .. :ld .. l ;) Lff'H rrH U. ~'.'!(;.JyeT n pH MCHHTb ,rl:t~ M J.:TbiX I31MCOT TIO)l"b

rMa, ..'l,.IJJJ 5o.ll~e ~1erxux -qacTnu. o6.':jj.J.alOW.HX M~llhlll?.~i c~.::opo ... ~"fh iD 
1HfT2HHf.l 1 ,.l.ll.H MCHL.l.ilC£"0 li[£C.rl3 KLl.'ICH, ,3..'153 cyXIIX Ma ·repn~.rJOfl, JJpn 
>.opowcn cw.cop6urm no:J,.!ry:-: a ~ .il}l.?. BCCE.J)1a r,~L a .a IHT x rpy6. 

TIJf~.·t . J 
3H'a•teH (otill .KO:icJl~IH.LVIeHTa i .. ,!J,.IU:J ITbiJleJUt,J,HblX "\aTeJ)HitJIOB B 3.ilBHCUMOC T'H 

OT CXC&Jbl TpyOJnpOHOllR 

I Cxc:::-.1a I . . 
Cxe.ua 11 , 

1 CxeMa Jl~ , 
Cxer.HI l \• . 

I 11 W f 1' .!.. 1 I\ , '"' -n ·: \ r • •r \1 

. ~ I 

!1 
(~+ 15~ -i- H 

t i S+ 6D) + H 
>60 

,.,. 

~- ;;:. 
4-!~ 

.1- 10 
) 10- IR 

11ijl Ll'l 1: 1J.lllli:! 

----- -------------------------------

llp11 onpe.ae .. 1H:~II HH ·~ 11.·J LJ l~ ITHH Ko:..cp¢HucuTa a ~..: YliCT0~1 1\ [JYJJJlOCH~ 
tLacntU rpy~a, r .,.·1.a B lihlM 06 p Cl30.M, ,JJ.~'hL CXCMhl 1 V c;Le.rr.yer ITO.llh30-
tla'E'bCH SHaqcH~tfl)tJH a., npHDC~CllllbiMU B • TtJ6,TJI1UC 1. 

2.1 



Ta.l5.;1. 3 

~----------------------------------------------------~-------

flhlnCBlHtHLltf • • • • • • • • • , • . 
3l'{Hutl:Tb1Ji O.J.HDpol(Ht.ltl • • • • • • .. 
.P!.1 ~J:K(1KyCK<JBnii Cl;tiiO(IOJ{Jl!.Jti: • , • • • 
Cp{'Jlllf'KYL"W..ll\Oit OJtll<lJlrl.'lliLLI! • • • • • • 

'"' .. .. .. 
- .. • • !I 

X ;rpa t<'r l~J•fl~l!' 
pa~·.1 t'J•IJ •mcrur~ 

1- 1000 MUKpOH 
1-10 .MM 

lP- 40 .. tt..tt 
40-SO .k • ., 

VI. TPAHCflOPTHPYf:.1\\blE .IUATEPMAJI.bl (fPY3bl) 

10 -18 
17-20 
17- 22 
22--25 

B C)'lllCCTiiYlOllUlX YC'I'il HOBI~ax HHeH 1\W TII'4CCI~Oro Tra IICnOpTa ne· 
pC).JCIIlCJIU'J'L:~ Chlll~·'lliiC 1\1~1"1 12pUcl.IH•I C orpaiHPIC.IIliOli n,q;UKHOCTbJO. Mi~· 
.'lOci fipir3l!BI1ble, C 1{py£THOCTLolO lf nCTUU ,'".J..O l 00 .o1!.1.!.. HC.1H lliH1t! ~ lleC!ken

.I'HIOIIlHCCH. c ·1 ( .. ~tnl~paTypoll flO GOO" C. 
,U.iiH np<J HJIJlLHoro nhlUOp<l nma yc·J'.'l HOllJ\11 HcotJxortJJMo 3H<HlHe 

C'.1Cil,YHJIHI.,X CpH3H KO· MeXil liHlJCCJ\ nx C.BOli GTB ::<tlaTCIJH a.TJOR: 
I- COCTOD ITO I<JJ.YTIHOCTli; 2- COCTc'lH JlO Cl<OpOClH HH'fiiHUSI; 3-

yne.nhHuTi! ace; 4- och~c)>UJbrii nee; 5- n.1aX<Hocru; 6- ¢op[l.l3 qa
crnn; 7 - 'fHC(' jlOCTb: 8 - ii6pa3HBHOCTL.; 9- ,Hitr£KOCTb; 10 - KOMI\Y· 
eMOCTI·•; 11 - nopHCTOCT b . 

P~lCC~roTpJDt octiOBIIT)Tt~ Cl3oiicrna MiJTepna.'lOB, li,•JJHUfHI(lt["l na yc
.. IOBH5l m1cnM anrLJf!CKoro TP a rJcnopTupona Ill HI. 

I) CocTaB MarepJta.'Hl no xpynnoc-r~i ( rp n tly.1orvtc1'pli'H?Ci\ ll ii coc:t'411~ ~ 
OI1pCJ!.l"',; l STeTCJI CHTCllH•I M tl II :J.IJH30 i\1 -· II pOCt~HBC:IHIICM npo6 hi noC.'lCll,;'l· 

.I.HITI:!.'lhiiO 1.1cpe3 pHJl Cltr. Pc3y.iibT(IThl t~llrol.iOI'O aH~t.: ll·t ~Hl ltalJOCHTC.SI H4i 

l.:rlt!llH a.rJ£JHLlC rp ac})ll KH. X~l pa I\Tepf.f3 yrowne COCTan MaTCJllfa,IJCl fl O 

1{pym1ocrH •wcnn~ ('tmr. 20). 
2) CKopOCTb nwra HJf11 )l.TfSI MaTepJta.;1a, COCTOJIUlero H3 'I aCT HI~ 

pa3HbiX pa.3Mepoo, JB1 CIOII~IfX p~B.iUl~111b~C CKOpOCHI BltTmmST. onpC,IlC· 
.n nerc~1 MC ro;J.o:-o.l nTue11 H[J lllfSl H a cnctliHl.TJhllhi x n pll oop ax. PcJy.iHd a 
'l'bJ OTHCUB aBJHI II f:lliOC:RT II Cl r}HllpHKH. .XLlp aKT~[-lll ~-l YIOWUC a3p0lllt11 a·· 

MWJCCI<IIe cnoi'Jtnw C\·liJICpHH,iJ.CI 1·1 rT03BO.iHIIOTHIIC orrpe;J.C.TJIJTL lVIH IIE:I'O 
c.pe,'liiiOIO CKOpOCTl• IHf'f() JJUH. 

CpcJ.Il.S151 C1-.:opoc rh BHTtlJJ 11n \W1'C p11 a.'l a orrpe,.!le.rrSJCTCSI no KJHHWi[ 
" ..,. 

OTBeHBi1 EHHI 1\(11\ <.:.1\0pocn, BO~.fiYX.'l, n pH l\OT0p011 B Tpyoe B HT 3!£Hs:J 

OcTtlcrcn 25~.(, lJ3CTnu !flO nccy O'l' ouLLtt>ro KO.'IHlJCCToa ~~J·pyiKl'HHoro 
n npnfiop Marcpua.r1~1 («!HIT'. 21). 

3) Y,ae.•lbllblM RCCOl\-I CblTI:Y'"IC'rO MaTepHa,rUL 'YM ( f/.~!~) ~ ( 2/C/r13} l l f!-

J brB:lcrcH c pc:.u111 ii y )l .e.;-r £JHLt ii nee cocT a B.TJ.RIOlll.u x ero lJ ~:tCT nu. 
4) 06"beMifbTI\t MJHf HaCblnllhlM BeCOM ChTny'lero MaTep~fa.'la '\'" 

(r/ .. ~1::); •( i!/C,1(1) H a31·11HH! r<:n Bee C,!U1Tllillt•l o6•beMa ~ 3.1 II 11M cH~MOfO 3TH\' 

MarepHa.10M. 
OC5oe~IEU·I ii ucc M ;rrepn3.rl a n ocuOBIIO~l JaBHCHT or T[lt:~X q,mrrop.oa: 

1 - y)·te.'lhiiOPO ac.c211 y,.,; 2- nopncTocTu m; :1- B.TJ::l/1\Ho<.:.ni. 01' ne· 

.iHPHttt br o6ueMHoro utca 1\W repuLl.'IOB ~HHH1CWr pa.JMCJH,l npoetnHpy·-

~2 
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t.MhlX eMKocteft, 1arpy:.to1JUDIX yc"rpoiicTB, OT ,.'le.~ HTe:te,i, pe~epoy a poB, 
I{HCTCJHf, 6yi!KC:pOB 11 Clt,iiOCOB. 

Be.'lii'HHI<.l o(h·,elLotOro Bee~ JJ3Ml!IUI(''I c.H ·1 aKiKe. s ~HwucHMOCrn oT 

1~i:JcnO.I"JO>I{eHIIfl •wcrHt~, oCivc.rwn.rJeHHoro nponeconM ncpe-..H~memnt . ~ 

lfJlH B03.J,C:iiCTBliH EiO~iJlVWHOrO riOTOI\a H<l 4HCTHUL.l. 
J_[.n.Sl rihl.I"JeBn.!lHbiX ~1 ::n epna.llOB C.'IC:ilyeT p(i3.1Ufl~a7b TpH BHJUt 06b

PMHOrO eeca ~tciTepua.'la. Ba>KHhlX npn npoeKTnpoaaHHH: 
"(0- 06bei\·1Hblii Be<: CBC>KCUaCbiHBHfiOfO :\ta·repHi:i.113 (rtpHAO.!.Un C~ BO 

MHOrHX cnpaBO'llntKaX); 
lv- o6oeMHLll{ B~ Ma"repHa.lJa noc.ae yTJH1CKU, nponJaeneutlO!"t !lc'l 

- cneuna.'lhll0~1 11pHOOpe ,!10 M(1:0.1e11Ta AOCTIOKCIIHSl MHHH.\1Ct.llb110· 

ro ueu3Metiste:\toro o6-"LcMa~ 
Ta- o6'heMHhli£ Bee unn~ucnsuo a3pHpycMoro Man~pHa.: L.:t (£t).ni01tlll1 · 

3HponaHHbli'J 1\Hl repu~·'' xapat\7Cj1113yeTCH llcPI.'J.i luM <.npbmit ~l<l · 
CTJIU (H flOBCpXHOCTH C.TJOH). 

3t:W I.Jl:!HlHI 06uCM II bl :\ Hl-:!CIJH j1_.11 H IICKOTO(H4 X TH mill IIIJI :\: n bl.nCIHI) l · 

lthiX Ma7cJHta.'JOH nprme;tc:Hbl B raG.'ntlle 5 . 
. 5) B.1amHOCTb rpaHcnoprHpyeMbiX MaTepHaJJoB. j.\·.iJOlqJH l~l .. JfOit, VI-... 

3aUJHt HOpOUlKOOUpa3llbiX MWJ'~fH!.:lOB, IJX ChlDY 11CCTb H rp<illC110p 1'~-t · 

tle,il bllOCTb. B ycr <.tll<lH'KttX rJ IIPR'\1 JTJPieCKOrO TpcHIC1i0p1'~1 80 ),1fJOf011 

3clBUCIIT OT HX B/J('l):f\HOC.TI!. 

06oPIII:O IIO.J( 8.'1 aJKHOCTbEO M atcplt a.ll (1 llOH H :r.t :HOT Q.Tl10UIC111h.! KO· 

Hi'lt.'CTB:I B.1ar11, H/1 XO!L>IIIleikH n r..li:tT~pH ;J,;rc, K Bccy 9Tnro if\C 1<0: 1 H

IPC1'Ba ~YXO£'t) ,J;tTt'I.IIHI.'Ta, I' , (' . I< nccy TBl'!Uh!'\ lJa\.:.nlll. Man·p~UI.;J:I 

8.11 fl>K HOC J'b .\-1 ClTCpHa .. la onpC',.tlC .. I5H~Tnt II yre:O.t B3BCHUW aJHCH a;i,'ltlll

iJOH JIOpiUill MaTcpua.'1a li(Ht t!.CTeCI'BeHHO([ B.1aiKHOCTU H 110CtJC flbJC.y
IlJHAa HHH o6pa3ua no nocT051HHoro nee a np u rc~tncp Hrype I 05=-' C. 

B.'1 aiK HOCTb :0.1 ;n epua.:roR He XH p.:t KTefHB yeT B no.rntOJl M cpe 
csortc1'H, CIHI3 ~HI HblX C a:tpupona IUH~:\1 H CblllY4 CC'rbTO l\l i3TCpHCI,ilcl ~ It 

:'fro oocTo.Hre .. lbcrno, KM\ fiO'KiJ3 a.1 H 11 a6.rJio.!lCilli.H H onhTrhl, 3 ~HUTcnT 
ll'l' BHyTpeHHerO pacnpe,.'le.rreHlHt pa3.'11JliHbtX BH,!lOB IJ.'tarH 1i M<JC(:C tJa · 
t.:Hfll. 3To par.npC;J.C.1CHHC onpC! le.ilHCTCH Crtnto60\I ye.1a/KHCIIJHJ 1\W~ 

' I •• •• 
·1 CIHta.rJCJ, x .:t [lcii\Tcpucrn Kl)ll IHt.(rjH!HHf•ll 11 BHYTP t!'Ut cTJPt HOH n op Jh.".l'O-

crli cro, BpeMetW\t yn.aa/KIIeHJHI. pa.JMcpoM 11 cpopMoH tJ~crm~. }lllH 
TQJ'o, lJT06br pcl~lOOpc17bCH B E.ITO \It p<tCtMOlfllll\1 Hll}lhl B.'larn, HaXO,llH· 

UleiicH B .M ~I CCC M <tTcp I! a.•l a. 
Ha cjlar. 22 HJo6pa}(<eHn cxeMa pacnpe.!lC.TJ(.l'IJII.H u.iHtrH n chlHytte.\1 

M 'rrepna:h~. C.'1e.J,yeT C'IIH aTL, 'iTO cywecrsyer LU(;!CTh su.aoa BJlaru ~ 
on pe.;'].e~:H IOlliHX B.ila/K IIOCTb CblllYlJ Jl X 1\J atepH a.10B. 

J\1o.il eKy~'l bl no;.l.h!. n p H.'l era lOl.UHe 11enocpe .acTfH.!H no 1\ caM oi'r no
nepxno~TH "4J CTHU ~~ aTepn a.1a. nOllBep>KeJthi eecb::-rt .:1 3H aqirre:tbHhiM 

CH.IJaM 54.iiCKTJ10:'ItJ0.1eJ<ytUIJHtOro IIPIITSliKNmH. 3Ty l!aCTb ll.laru 1H!.'Ib3H 

, JT .Lte.rJ 11'1 11 ,'tiniH! ueHTIKJQyrupoaa HIICM. pa3 tH-HHl 10 ULHM <~~~,~, bl, u peeoc
;-:oil.Hll.lne CJI,'Jbl THit\~CTJI ll llCCl\O,'lb'KO .l'lE:!CHTKO(j 'l'hlefJtt pa3. 



3ToT llH~l. B.iHlrn, H;13brRal"~M hlii np04HOCHR3attHoit HR'Hf aJtcopoHponaH-... ., . .. .., 
HOH BO}lOJt, ll'rlt.::CT 1HlL£C CDOHCTBa. lJf.:t101 L~Boun;~n~Ul Dc~;La n. JGll\ IIO KHJa· 

.':H H...:C. 1 1 e,·~ofj~J IJ wr 11 pnrfl. B. B . .ilep H I'll£! ~J 11 :1p ., ll<t);O.Il iiTC>~ n nco6o 
TncpJlOM coc1 OHITIIII. Ll' \ 10.'1(' 1\V·'' hT IIC o6.'1 ~i;J.;Ho 1 fH);"JJH!iKI IOl'Th lo H 

op11(!11'l'H]l0 11H HLI 13 CTporoM nop5rj1t\C ll llll,.le UCII0 1ICH. 

To.rm.tnH~J <:.10}1 11 po4HOCHJJ3 all uoi'i B.'iarn, 11 p 11,11cr a IOUleit t\ IIOBe px 

HOCTlf. TBep;J.bTX llaCTIIII, U:H.-ICjlMCTCH 13C.iHI4H lfOi't fh.JC£<O;IL I\HX .J.t..' CHTI\01:3 
jJ ~ H .. : 11 r.J .. .t 0/t\C 11 H hJ X pH ,.1.0 :\1 M (),11 eT\V .. ·l, 

11 potmncH'R~{'' til LtH I n.•w rv1 n cnuJO ("JliC!pe)lb CJHJ~{biiHLCT n uanp:llt.t HeT 

fo.·JO.'I l~KJ'/1 hi BO~ll~l . !I pH.il er clfOIIL~I e 1\ 

i1 I1H M. ~~ I"OT IHI ,.!l 13.11 "fH lin lblliHt! IT'l 

PbiX•10CBSJ:liltHtoH J)..l] u .rntocopGupu-
6 fHliiiiOH Bu,rwii. ()T,IJII'HlC C't.."' OT !lpl"HJ-

11 ncl.H13amrofi 3 3 1\.'I JO\J ~~!T'C H 1 n .. r1 bK(J 
B H (I TCilC HBII OCTJJ r BSr:·Ui LJCi l"TIIII . 

H t\t~ 'J ~·HI TU 1111 o y ant H uD ur r, r p" 1111 ~ 
li.hl 7\·lC'/1-\)l .Y 11pt)'l t!O 11 p t~IX.'IOL'l~H.J(IIJ • .. ... 
fi OH B.iJ(If011. lit) l13Ht'C 1'110. t iTO TO,'l • 

IJUlJla \:.TJOH 1l1potrJIOC£Ht:{ t"J IIII Oii Ji0l l 1,1 

ll'! npt'B I Mil aCT l1C d{(J.'l hi\HX r-.ll1 K

pt)"H. li nr ;1 e.:u..~ HLIX c.ayl(a H x Ku.n rt
LJ c C'f IHJ 111 p tYrrt I:X:ll.H :3 cl [( H uii no .J. hl J.f n
}1\t>'l' ,.t.lO:XO,'lllTIJ ! l O :iQ% Hee a \f;t ' rt• ~ 

(lnu· 2:.!. r.xro'.1(J u.IJ · iKlllit·r, ctl:IIY11t'f(J 
r·1<nepmvra; p II n.11 :1. ~I pbJ,X,;IlW IHI ~Ul HHOfL- ..J.O 

[,)00 ~.·:.~ , T. c·. 1\ o .. il u 11 c cT I.H) p hLx:ro en~~ · 
:i:IIIIICiii ·IJO,.:.lbl f·H))~\(! f (i hl'll. OLW lih 

En:; l HKO. 

•J ~ rr 1 '"' J t!m .1:. 'D 11 mo~H no .a 11 r: :1 .'li"C011r.u 1 "1 I i iii 
llil ~ l ~, (i) Jll•lX.10CT111 l lll ll l"l ~l 1'>0,.:1.11 I.III( •I"•JI'''" 
lll}(lj[IJ(Jl~l:•, t•.J liO,il"l 11 r.U":{(IIl l~ ll ~II IH" lljiiJ 

•" IP:ii • " TI~I!. ·'I. 1\< •'1,0' ld111l": t:·lt!.lll, 111 llt1,J. i 
"P.O [I I CILIII!IX 1. 11(. ':, t."l l'l!j IJ'lll:ll IJ.IIf[d.J 

Kpl;\·lt' ' IX)fu, l" 'J'BPp,1,hlMI:f qa. 
C J'Hilit M it \'I·Hl3,1!1tt CB060lJ,HaJI BO· 

fl.3 8~ l\OTOpaH 3(JrJ<J .11HI CT IHJ fJbl 

'·lt:")I\JlY 4.1tC"I HU~1MH . '1. II. Bl),.la B ~.tC)K'l~H .. :.TI·!lt JUJr.f llpo~rpc:t ii C'l BC1 'l
llU,'HI KnHH\KTHaST , o6paJyJOUliH1 n.rJCHKy n MeCTC K:JCt:IIIIIH lJrJCI"t lll., c) 
IIUJ'la Kan~t.II,IUipHaSI llr-1 BfiC'UJH IX J111[)~1X. ~'l)(t(jU~alOUl(tSI CH t_: HCtJLUi'f 11 

'.H~It\ lJ fi{"J ){lJ t1 hi X npoc-rp;:liiCTOH)o; 1 ~l'j)~~i cp:t f-1 HH'J'(~,;!EJHt) 6o.'l LIIJ HC l..~l11 ~l'HIJ·,J 
tio p. 11 e IHLYT fJI1~ 1 acT IJLitt(t)t fH J,.t l ~ t • ..:1~ii10.lH HIO I.U ~HJ rJO}'l>J mtyrpH lf cl .. 
L f llll H Ci11fl3.i.lHJHI ~I {..: 0 r. t~u(IO,ftiiO ii BO!lOi'l 'I CIJC~l IH. .. 1p IJI 0 '1 l: IIIJ .1 ~J.n()J'O 

<"'C 'IemtH. 

B:111 ~ 11111e p ~3~'Hi41JblX mf~LOB 1~;1.1 r f!, co)H!piKa 11~~ ikH 1.3 c1 .1 n y•JCM M n
T~]W(J., I l:, IW (Jf( t Cflfl l;O()][JlCTb I{ ~r;p I! pnHa HHIO H Cl•l ny•lt~cn, MO:·t\tl:T fibll b 

OVb~l L': lh~11 0 C.ill!Jl VIOUJ. IJ M. 

I I p HfO.!lliOC rt:· f.f (I re1n1et .1 :1 K ~13 1 ' ' q t (t~HttiltJo ( 4J.IIIOI·t ~'l 113 a 1! 1111 ~ u 11 po;:;· 
Jl.C.I"HJCTCH Jill rt· lJCI IBHOC n.ro pe:l ... lJ.J.<\'JelmH ero L~t\C'Ti t lJt.:•K npH :Hp r )X(.Jjt\~tc· 

IHJII BOC-'O~lSllllCI'O 110'1 OT\H BC..13.!.lyXa '!CpC3 C.:IOlr l\·!3TCplia.'ta. Ec.tJil :·J\4.• 
1W CTIP II-\fl Cllt>,n.'tellhT MCll~:ly coooii, TO tlly1101l;lHJa £U15T rTfJflJJCXO}lltT £Jt;

~C'IOfPIHB01 UlLJH~y.rJHILfHI il C.IJOe lll'l' ~i .. 'l ll OB3 fJrp:111114l~Ha, ~ 1 \H:lot'" l ~.1 t:
C'TO 1\~lll iJ.fJOOC.jl ::J80ti:i mre, Cb£nY1£CCTb M arcpu (·J.il .1 £1.iiOXcHT. 

O,lt~IHt!lHO. ' l TC" thH1Y 1£C:CTh u ~=rpJlro)Llloc.Tb 1< cp.rrroH~U I ~i~IUIIl 11 ~ =~.:J
B HC~l'r CYI' rrpOtJ!TOCBflJ au I JOlt llO!lbl H C) r u11y~rpHt[J l:TJitJ UOii BO.!lLI. p 1.1 X.llO~ 
CIHI3()TTIT3H DOJ,Q 1IaCHi~lllO UJI HITel· Ha CU.eiiJIRCMOC'I' t, LJ3CllH~. 0cHOD-
2G 



J(t]C B.l'iRHilC n()OHCXDJI,JIT OT KOWJ".!JH.1'Hf.'ij HO..lhl JJ BO~ hi , un.aep it{ a · 

ill.eli<:s-1 B MCH{llC1Cl'H4HOM rtpocrpall~TBC. 

C.rte;r.onaTe..;lbHO, .LI,.'UI orrpcne.rteHHH ncH013Ht..JX cBoHr:n~ ;:>..Hn~pua .. lOI~. 
cs.st3aHHhiX c (~,'1lOHil.H33LUicii ~~ Ct.JJJyt£rCTblo, naX\.LJo He oui!~E'.e :·w:1-
'leHne B.iia/1\ltOCTli, (i C00l'H01HCH11C pa3.11llt.fH"IlfX f'Hf.!J.QH C'UWni. H<JXO.:lfl · 

lll.eHCR B Marepn.a .. "'e. C.·1e1~yeT OT).li~TliTh, Ll ro nopornt·wo5pa~Hlble MaTt--
pHa.aw c~ nopHCThlMH rn,apo<}>n.ribHL~L\fli tiacrnua:mr l;.fJXpau~uor c-nmy-
4eCTb IT BbH.:.C>KY£0 Cl'enCHb llpHrO,!.lllOC'rli 1\ ¢.11:K>H.olH3£l.U:int onpn 6o:LblllOii 
ooru.efi DeCOBOH li.1a>I(WleTn, nanpnrvlCp, yro,1t'HaH nbi ... ll! XOpOIHO <1~pi1'· 
pyercH npu n.•aa >l<HOC1'ri I ,~.1,ox o:tHllleil J1.0 l 0 :~.h. 3-ro o6'hHCll~lerc.S1 reM. 
tlTO nop bJ ll.aC'l'HU y['O.flbHOi] H hi.'!H ::HlCCiCb£0 U UlT fr.·mo.-o B0 ... 11·1 ~ np H :3'1'0:\t 

BO,Jbl B M e}KtWC.lllLIHOfr.·J 1l[H1CTp a lh~'I'Be H KOHTC.H\'1 lt()li BO jJ.IJI 11 yrO."lb

HOll ·nbl,'tH TI04' l'H HC!T. t{T() KaCa~TCH !\l0.10T·oro 1\B()lJlleBoro liCO\a, IIC':.~ 
,r • • 

lD·leJomero suyTplt 4H c:Tll'ttl uiX nop. -ro .!la>Ke HCO·:J.'IbllJOII . n pouewr 
u.naru, (}6pa~i.Y~l Bll,lhl UO.!J.bi 8 H Z, CO:J)L<Jt!'L no.;Jbll'tYIO c. nen.llSlC.MUCI'L 

48CTHU1 • ..lHW rHl liX cnOi'lt:TB ~npHp(Jua lllHl H CJ~Jnj'l!eC"J'II, 0TC1Ui.J,a ).JO;t< · 

tiO Cil,e.ilaTh Ub£80JL ~ 4 rO 6<:J.'iee nopHCThH~ ll<:JpOLH K.OOf)pa3HLlC :\.1CITep ~1 a
.'l b1 c uo.:t ee TO H K Li\Hf rr a C'nu~a J>Hf, t r n .. 'l p (ulnr.rn:J H trJ :0.1L t coo iicT'E!. a l\·m .'1 y q

me a3p npyiOTDI. '4C!:\.t M ah::pu H."L hi c r1 ac·nnu~ Mil f•t!~ m~yrpennux nop~ 
H.:\telOLilHM:it ()o.aGUioii Jnn~.fCJ1 .. II ll.ilOXO tJtel'T.'l~JIOH~HCCH C HO,'lofl . 

Yc.'IOBlUJ, npH KLnophlX npo~now.:w ya;w /KHCtltlt!, ra !IOKc 11 MCt<Yr 
cyLUeCT8CHEIOe .::U-fcl'ltlllle flpH rl3pHpoEHlHH11 J.Hi'I'Cp II Ci,lfa JT.rrn opraHII3 a

lUHf ero }lBHX\:CIIIHl H Met Ct~· . 

Ec..m ytuifiiKHCHlt{..' npoucxo .. 1Jn npu pa'f.n.b}.'Hm.avJJH Ji.IHJJ"H H CB.5=.1 · 

::.bf iW JIUH ee c .Ma rcp11 a.llo1.t u ·rc.xun;torH-qccKo)t npoLlcrc.c JT.;} n ~H . .:.m.AT J · 

J! lts:JX 1 ".:.:re.nycr y•Tecrl!, 11'1'0 ..u.:ut .3::~ no.111emrH rrop u ocyiUt~c:n:vJeutt:n 

paLn10;\teJH10C1'll par.: II reii,C,'H! IHHT B.IJ.:J J'H H ;\UJTP..pHC1,'1C. 1·pc6ycTCJI 3ll3 • 

lj}t'J t~.IT(,ff~J(.! R(JCMH. HcKyo:.: ('BCW10 v~.o7:J;KH(•rOih!Jl iU.n epH.:l."' .. ·c"'Jpali'JB· 
~ h fHI3ye·n..:si npco~ 1,•1 (J..'HH11H:' :\f KOILTrHaHon no~lbT I BO.!H·I n 1·1 t:- th 'I a t:THt:J 11o:·.1 

rrpol~·rpaHcnu:r; H )'~>J;GJOCIHJ ~HJ HHoii nu~'lhT, ra K l<tlh BHYT pH4 acrur.t Hb!c 
JTO{lb1 H UllelHHHC !IOpbl 3~11J0 .. 1H5UO PC.:}I OtleHb Me ... rt .• 1CHHO. 

Hce ~To cmL'te rc.rti:rCl "'VeT o TCJ'-1 , lfTO MHorm_::. itaHHhl~ o k.rl ~LiKHO · 
L'.TH. He ~:a pawrepH3Y£OT li nO.lHOi'l .\H~pc CC tB·OikTB 11p11 t~.f'JIOIJ;'].H3aUSil1, 
fiFH~ n1U.:!£H.f ilTHllC''.:,I\OM T j1 ~l11(.;.110j1TH fJOBaH H ~~ 1~ n1Lt>B'MIJiKe.1JO ()H X H.11I .Ka

\~epHOM riHTaTe.1(•. 1\·\~nl' I)Ha.1. Jl ... 'la're.n bHO u .;J XO.l.H Jill d1c.H l'i npH '.fqHlO 

O.!.llnla K0l11'>1X yC.iiOIHOIX, 'JI pH06[Jl~'tf~~·r ...:CTe'-.:' J'BCHHY £0 li.il a.i-KUOt'!'h 60,i1 ~e 
ll.'tH !\H.~HeC O.'ll10p0~1l·1YlO 110 C:ElOUl\·1 CBOlfcTD.:J ~.T. 

1-·1 CK)''CC rAemtr_.c y BJI JJV.IIC11Hl' :...1 r:rrepH;J ... 1•l ~ npuU~i.AO,'lrTMOe B KflpOi· 

hllC Cj)OHH, YBC.;I~ilii1B~lC':T I·~ O.iJIPit:!C'IBO BO.'lJ,J tJ U ~ (41Htr. 22) HD trrHf} · 

WClll110 d, (j H e, Lll 0 ]IHPII·tle.'lbHn CHH/1\(le'J' CIJOt..;fJUHOCTL Ma I'C1 p Ha ... l.;l 

~St [J ll pm~HTbC5-J It B OCX O:~HH~(-!:\1 n(JTO Ke E:IC.l~i,'lYXJ. 

6) A6pa~ufBH<Jc.rbln ,I .. JH HC'rt1paro111,eit cnucoouoc.n,ttl chmy,mx Ma'l~· 
plolaJIOEJ 1Hl:5blliHI2rCJJ CLLOt06Hm~· ·r.. tlfiCTllll 3 '1'1L .'{ rpy:.lOB HC:TUp;ITb TI(J · 

nepXEIOC'th '1'py6t K0,1H.'I!, IlCpC!<.IIIOtraTC.'H~i'l, O'J'ji,C.11tTt:,.:Jei'r ll .a,[). :I,t2'f[l · 

,!Jeri ofio py..!li:O.matut H. CTene11 h ncTHp a u)H~en cnoco5TTocTn Ma rcptu-J,IIOn 
3aBJ1C'.IIT CIT' Tnep.aocTH 1 p:nrr.1cp~ u (l1op~.tur •t ~·:·rm r., 11 r~uo~<e or <.:.noco
l).a JJ pe;.JOH-f L1 T}lii.J!C'JJO})TJf}lOAl\lf. 

THep.lOCTI· lJ ~Jc.nr_u • :-: (J p<~ KT~PHJyeTC~I .i~ec~n I··H"i a.'rJLno fr ti'H<B.•wii ~ t~ 



1\0TUpOH ~a e.lHHHII ~- cp .3 BHeHIHI npUHHT3 TBep JlOCTb C.le.-!l~'KlillHX 
,lOHHhTX ~ta Tf~p ~~ a.IJOB. 1l <P£m£aH Of H3 H60.1Jt'C MS1TKOI'O. 

TuO.i, 4 

T B'E' p .n.oc T b MaTe p 1-HLl o B n D J\-\ 00 C}' 

Ta.:rbK . . . 
fHrtC, KLiMtHE!aJI CO.:"ili • • 
lJaDr.c...'"fi<OBE:Jli't Wna. T , Me,li;L • • • • • 
ll:taBHKOBhlii wn.:-tl', )KE'.1e30 • • • • • , • 
Ana7HT. nHKC!lb • • · • • • • • • • • 
Do.1eooil: mnaT, M(nmo,!I(' H • • • 

1\..=mpll. Ti31JT<l.1 .,. • • • • 
T _ t.lna ~ .. .. • _ _ • • • ... 

(' (lmpu p. 1\ npynn. xpo.·.~ 
}\ [lt.lH~ a • • • 

I 
2 
:} 
4 
5 
6 ... 
.• 

9 
10 

• 

;!,.115-1 nOJMO:IKHO(: I'H cyJK.!lCHlHl n(i H f>IHl.Jll OHhlX C.".BO~cTnax pa3HLI . 

... laTcpH a.IJOH u yc . .-'loBnH~ IIIICBMorpm-IcnopT<i RH HHll T 1' lAIJl'\~~~ npo 
Be,;J;t':lt hoi cpaBH~r-e.1a.,B:wc uc.n brT a H 11.n ux Ha c.: • u:.~Il~Ht ., hlll-1 x rrpnoora x. 

3ra.rroHo 1 s.JB.1HercS1 IH~ \I eHT, no TP a II CHuprupoBaH&tto I\Utoporo 

II Ml'eTCH ,!l.111l e.IJ I,Hl.JJf! OflblT '·)t\~fl 1)' a T3UlHJ p;n;n~ 1~llt...IX yc:r ;HIOHO!K 

!JH€BMUTpaucnopTi1. 
T. K. l~~wJc rrpoucXOJ1H r npu pt:~1uhlx CI\OpOCT.flX .t1BH}JH~11H:H •JacTnU 

f.;ntocn:Te.1J&Ho Tpyt3 n ll.P- HeTa.-rd!! ro onhiTLI npo113BOjlli.I I ICb .1.1H I 

~~H3 11hl.X CKOpoc•rel'l OrllUt:HTC.ilhiiOfO !.LBH.iKCH~ ~I, Ja C.!lHHHU,y I\03fPcpH-, ; 

ll neH'l'~i etupa:HiBHOCTH II fHiU.H.T B3HO<.: CTc.t.lLUOffJ ot.lpH3Ua no Ber.y HpU 

60J,!leHCTBlHt I !a HCfO ue~.feHT:i, B,BJDKYllif'fO<.:.?. C 33il,a II !lOll OTHOCHTe.TJh-
" 110 11 cKopocrbiD ti TCtJeuHe 3 al{auuuro apeMeJLu. 

Ta6.r. 5 

06'beiiEUio1e ROCa, DOpHC'fOCTb H a6pa.JllllHOeth HeHOTOIJbiX THIIHIIKbl'X 
MaTepsmnon 

--- ·-----
Uer.teRT ~-~ 
r.•lttH03eM ~1.R5 
CO ,.!I,() Ka.llbU:n H HpOtlaHHCf R 2. ·15 
Jl.HTOJUITOm.rJ1 KOttiJ;CHiDt!T 3,25 
·" lliHJJTHBE.ill KOHIJ;l':FiTpaT 3,22 
r req,e: li1HHB!!::ffi KoHn~Hrp.'-~i ':l .. .!l 
<1Joc¢'opliTHaJI r.ry ,{i-1 l{apa-Tay 2,85 
lkcoK ~·IO..'tOTE.Jfi (Koc-.pUCHJ>Ifi} 2,65 

I --- ----
2.8 

1.1 
0,96 
0,56 
1 ,5 
1, 7 
1.:11 
1,05 
L45 I -
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1.4~ 
1. 22 
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2 ,0.:1 
1 J 5;1 
1 • 2f> 
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·-..-.. -----:=~ 
"'-;c; 

--.?; ;; 
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O,R9 
0 . .:11 
1 ,4 
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0,47 
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~--
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t.O l 0 
0 •) •• 0 H 
o.n~ 

23,8 2.6 
4,97 I . 1 

I r, ,7 2,3 
o. l 0 ()'1 .--

11 ,0 1.93 



Ta-6.t. 6 

Pel\OMt-HAYtMwe 'tltnw yctaHOBON naeaMorpaucnopta ,J1.11 H pa3.nii'IBblx 
MaTepH&JIOB 

-- -- ~---------~ 

:·lJBH!TOHbli! l\OHUf'H'] fW'l 
A<~~cT ltOpr>lliKOOopr.:·mhlii 
(i.'ipUT 
Be:HoHnT (or6e.1HB. rnma) 
ifia~f;UTIJI 

l::iyp:~ 
Bo::K 
r Jtn(~ 
r:nrrm 
f •'IJ!EO.'i-1' M 
fpaq.ll'r 
[pyHT 
)!OJ11.)MHl 
.fl.aT0.11H00NA KOJIUellTp3T 

3epHo 
:}o,;HI 
H:W.I."l'TL ra w~lHUt 
H:~O.:::(:Tb no pow KooCip<.~J 'H aR 
l(<l.'lLUnn: y r .rreKtlcJibl ii 
F(:!.lbtli!R $Qc~pH<!tillC.1LlH 
.l( <! tl:lU"H 

K.aT:>!rJ~:i;!TDphl Jt..rur npouect\i 
KpeJHttU'tl 

KB3pU II~X)Til l{i.I06p33HbiU 
I\ H.8 c Ubl 
I( ~llKODlHl<l {~yll\~) 
K(xl•e n 3Cpuax 
J\oaxYa.1 
Ki,1e.\[ HC'3e~' 
Kpyna ).lilHUan 
T(y~ rpyJ~ B 3epH.a.X 
.rlnHSH\oe cer.•fl 
Mo.noKo c , • .:tOP 

.1\t ~ l'a llll ll.lt'HlUi 

.1\\j'IHt ')( iOII K[j•Dm:< C'eMAH 
I-f e<}:lrp(JuTyM 
H e¢'e."JH llODbl n KOlll l~ }i rp.a T 
0KHCb a.110:Mit!£iHT 
0~ ltC h MJrHU:Il 
( )KJH"n MUWbJIKJ. 

0KJH·~ UHHKa 

Omt.~H .upe~cHcl'~ 
Om11:Kn 
net:'I3HUK Me..""JI{03epHtn·T. 
nuplfT]:J 
llo.1H:'iTH. t' ti 

nop~IDOK Jlpt>BeCHbiU 

-----

I £n9KOJta-
nopH~ Cpr!Re · O.LIC'OkO 

(OC8Tl!.1li- 1Ji11111pli'bl1l nnnop• 11it 
TOp11lli'H 

~----~-

X 
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--- -·-

PL· J 11 Ha ftl<l H y:•~ ( Jie .JJTeTw' 
PeJ11 HL'! aopomoK 
Pli(~ 
C..axaJ H WL.'OK 

C..1xa p~ p;.)tjt•r Ha,.:J, 

C::-r:iK.:t 
CTh:!I.;:m:. J;pOO.'lt"'HaH 
C O .ICH:: 

(:Mf.l 1a 

CCJJl~J ~-: :1. r,t,IJ.<!lHf pon;~ HH;ur 
Co~.<:! 41kl('t Jx:t Tf:£JH 

Co~a cy:IJ,(lrrtT:Ha\1: 
CoSI (fifJl-;LtJ 
(O.'IO.J 

Co .. ·•b 
CO.'lh Kvc .... oo.:r~ 
C TP}'".IKK£1 JJ;pt~nt.: CJi<·hl 
T ,;.J.'lhK 

T lt"l :-1 H .J.B~ <Jii.Htl. 
Yro:rh 
3l fO..rllo 114 tpOIIlltOOt'ijJa.:m l >i ij 
¢aol~rl~< 'i)·iTN (r:opomox) 
cJ..lo~~J.ctp 11T!in.}l •.t yKa T<api.l-T fJy 
U CMellT- I IC tpT.IJJ.Er!l; 

U (~~'- liT (Cbl(Jbe'H<lfl M} J\.1) 

Ul~ . ."T.ITK1.10::0::t (::tUeTaT) 

I r h~[tl: rl. M II H~P,:f..'lb~~Ul 
lUna-r Jl3D{"e7KOiiNH 

Ul rraT n.namu~ORI.U r1 
Ulna-r no.lt ·oojj 

r <n.3KuK;• 
nr.:pH!:l(] 

I ( 9€ J[TJ],"':fl· 
<OP ' Il.oiEI) 

X 
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>:.. 
X 

>-, ..... ,-, 
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I ( (1t'JI.JIC· lltJC'OKO• .f:ia.;:o~Kl.:l.lt , 
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T\oJ¢cVHUHC'HTElf a6p 33UFH10C'TU OC:Ta.:1htt hiX M3TCpUa.tiOt~ BbTp a:rKCHLl 
Ka!K 0THO.WC'UHC .BC.'UI4 JIHLI 36C:.Ui HOTUOfO ii3HOCa oupa3U(i II a -~ii l.l~~B-
i iOM M.:n eiHtH ·1 e uo onwweHHKJ K H:Juocv Ha neMeurc. , 

- ' 3JUPICHtHI Ko:..¢rttHUH~H ' I OB a6pa3JIBI·10rTU rrpHBE:'.J.t'lll.tf !:1 Ta0.!1liUe 5, 
P a3pa6orKa ouwn x peKoMeH.!l~Huii no yc. toiln5IM r pa ur.rtnpnirloB.1 · 

1 HU.H CblttyLJH)o: ~I CtTepH<l.'IOB H3 -3(1 \ 1 IIOI"U'HIC.:'JeHt l OL'T lJ ¢a 1\TOpOB, OE~

:;LJ.BJ roun1 x H;uutlllte ua :;T J1 vc.1 CJBJHT I liCCL~M a J a T PY11HHTt2JrhHH. 

( llC,1blO tY1.rtertteiiH.F. 11pOCK1HpO.BaHUH Il!IeB~.TOTpHHCllOpT~ IHDKC' 

il p WHJJHI r c;;r Ta 6 .1. G. c·o.:..·T a B.!l t".llll cH! H a ocHOB:ltJHTt n Melmrterocfl om.A, 
r 3 '=JKCn.'IYHT~l llHH , 13 .KOTOp t"Jii IIJ1 I 1Bt>.1,t"JI LJ p en:O '.lCH)l :-J Il~l H 110 l~t.IDO!J )" 
fiHl~ yeT a HOP..<.JI\ ll l! CB!t!OTp ~H CH 0(1T ~i H 3<~ IHiMOr.l H OT BJJ.,~a MC~ Te~ !t 3.13 . ~' 

C ~'J C.l,)"CT, l1_1tJWKO. 0-:".M CTJ; rt-. . l.J TO pel-~O IM.'H!Ia ! UHt , npHllC',iet i ELH:': B \! 
1 ;-J() I, 6, He :tJB .. lill(lTOI HCtrep111 :~1BaEOUU1!\HI . Tal< T\.131< Crif!l~lHJ_lJi4 t'"Ci\!J €" 
C. C00t;!tfH0(.'TH llCKOTOfJhi X MCJTC'pH11.11Un. 3 'lriKil\ C H3MP2 tlt:"tii1H O TJl.~,.II LH.UlX 
30 



c~aKTOpOB MeHSH01' '!'a K>Ke ll qH·i3HKOMeX~ lllt'!CCKRC CBO:JiC.TBa 3THX Ma

rep lf3~TJO!!, (I C HHMn n )'CJIODUH JiJ'\ Tp aHcnopnipOBHllHSI. 

·r i:1 K, HarrpnMep, CO,.L{.1 - MarepH <t.rl CB060]lHOTeKyW.HH, XOpOUJO 

: 1 3op~-tp)'t~II-.IH, S:JD.r1Hl0lll1U1CSJ ll.ct ncpBu£H 13!.T)SI]\ HllC3.11bULIM JVHI DHeB

Mcl'Tlt'l:feCKOrO 'TrtHUCilOp HtpOBJHHH ~ B .!leJ.IC.TBHTe.·rn.uoc:ru 113-3(1 ITOB.bl

JI}eliHOli HllCpTHOc:nJ ITO OTliOI.UeHHIO K B03JlylllHOMY flOTOKy TpefiyeT 
6o.rn .. m ero p.a cxo..aa :mcprnn, rreM Go.1ce ~·srme.·rwji ri IJaTHTORhiii KOH

'(eu,·p 3T; HC3 H~t.~UTC.1bHOC H3MtUC'HHe CO;!lepiKH IHHT CFH1;1aiiHOff BO..!.lbl y 
' HeKOT01)h1X DHJl.OH f.iJHHO~tM3, OTiH{tJ:HOifHfXC~J aGpa3IIBH0CTbl0

1 
UpH

eO,.!llfT Ii TOMy, l!l
10 !HI Tep·uer CBOH aopa.~JTHUbit' C:BOHC'TDa; HeKOTOpbie 

rOHKO u3:-..te,"'b':l~IIULit> KpacnT·t>.;nr, 1'riT\Ht2 K.aK Fc20s, OhlcTpo 3a6unai01' 
KCl.~lt':H3, O'r.'Le.rJHl'fl-'IJt H lHlK.i:IOHbl, npeph114CJ5J HOpMa.:JbHOe rpaH<:UOpTII-

. p0B3HHC. 

1 Io~noJtry u p51.ll.t': cnyqaes TOJJbKo c.nenua.lJ&Ho rrocraR.i'lCHUhre .:JK(; 

£!CJ.lH \ltUTbl Moryr OO.TJertiHTb DI...I60p THJTa OtJOpyJJ.OBaiUHI H II03Ho.:nJTb 

onpC,ile.iJH'J h OCHOB.H.We xapa KTt'pl1CTH KH yc.:T aliOBKH ,ll)I.H rpaHC.nOpTa 
;,;(3lW 11110ro MarcpnaJia. 

VII. PAC1lETHbJE CXEMbl 

0 poeKTH poBaHac YCTCIHOBOK IIHE:"Ii Ma nlt:lt'C'KOfO Tpa HtllOpT~ nhl.riC'

IHl.IIHblX rpy~OB Bh11WJlHSltTCSI no 3r1jLaHHhTM rrpou.:.iDO.!IIT'r t'.:1bHO(TH 

Q Tl'faC H KOrlljJHrypaUHH TIJYOOflj)OBO;la (!l.HHUa II CXCMJ TpaCCbT). 

Ba:;.J\Jioe ::tuatJeHac 11 MCIOT TaK::+::e cpn3~H<o-MeX.aHJI'IecKJl e «.'.koiicTBa 
lP<mcnuprnpy~Moro Ma-rcpna.rr (j t onpenc.a~leM.l.>le n .ila6opaTOfHIWX yc
.IJoiutHx H,;lU 1J a ) CTaHORKUX IJUeBMaHit.1eCKOJ"O ' I paHCrTOfHHpOB<~HHH 
~eM. pa.=u.r.. Vf). 

1\0Hetfilofi I(~.rJ.h'fO OCHOflHOfO pactJeTa IIH~B Ma TlJlH~CKon ycr aHOBKlt 
nB.TI ~1en:a oupe~1.t:•.i!eHIIe c.rre.r.tyKti.U.Ux neJut•IHH: 

V ·- norpeCinoro pac.xoAa R03,~yxa, npnue,.u:eHHoro K aTMOC{l,epHnMy 
IBta 

Jltl s.riell mo a - - ; 
CP.If 

dT- ,lJ,HaMeTpa TpaucuopTHoro Tpy6orrpono.lta B .~t.ft; 
n ,. I ., 
• 11- noTpeuuoro .rra R.'IJemiH uc311YXa B let c .. u-. · 
fl II POUel~CC fHtCtiel"<i yeT a UOBOf{ Tp6yt: rcrr llpOH3Bt"CTH TaK.tKe 011-

]JCJle,.~JemT~ Hf>Hurop hi X BGH0:1tOI a TC.iJhHblX Bt>.'l IFlH II, .xa 1JclKTCPH3ytoU{HX 
1~PUIIf!cc;. ITHt::'DMwrnlfecKoro rpH HcnopT.HpoB~llJHL TaKnMn ne.n U'IHHJMH 
jJ B~'urron::SJ; 

L"P-~ TI(1HBel(t:HHaH ([l:ictJenirui) ;l.t11-Hia TPCJ UC11opntpytout.ero TPY0o-
npoBolla R .J,l~ ~ 

I'· ·- IJ~C01J8 ~I KOHUC'IrTpa lllU£ CMecH B 

K.f.. so.?i.Jyxa. 
i.f~e - · ChOpOCTb BUTLtHli.H qaCTJtll Mil TClJHilJia B .rtl 'ceK; 
-r

1
s ~ CKopocrb ·rpaHcrropTupytowero u03)lyxa R Tpy6onP.OBO.lJ.e~ npH· 

B e)leHHOi'O 1-7 ~ TMOC<}•t!PHOMY ,lJ,a Ti .iTt2111HO B .4/.
1 

Cl! h . . · 

1-lae,It::l' IliJCBM8TIJl1CCKIJX ycrpoiicrt:s B 3Hal.IH J'C'.ilbHOii Mcope 6ei3H· 
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pyer~Sl H a onbl'rHbtX !l31HthiX, no.IJ y'-lCllliNX H3 JlelltTBytOUHtX f1 pOMt·lrll
JteHHblX 11 3KC.ncpH 1eli"t";VibllhLX YCT3HOBKaX. 

Ll.iUl npaBli.)bHOrO BbiOOpa UT!t.fJILHhiX Be.lH'UtH, I1pHl}OJ.lHMbiX H 

J.HiCCfeTe OITblTlltrX K03cVtl>H£UfCf(11JB, He<JO•tOii.ii/1.10 (f(}a BU.1f>ll(1 KJ73C('Il

<tHH~HpOB3H> llpoeKTHpy~MYlO ycl'a!JOBKy. 3ra K.na CCHqiJ.U\auuJt llpUHe· 
.:JeHa I$ lWCTOHlUefi MeTrJ,LUIK~ H 6~L?mpyeTC~H Ha pa3ilhiX qat3H4eCKUX 

npuiHUitt ~x JlBHiKetm51, ocymecru.nSieMbiX upn nHen M a1'Hl£CC:Ko~, -rpauc
nopTH J)oBaHHU. ii.rlH: yr:TaHOUOK HaCOCtftlf'lJ nifW. paOOT8KHl.(IfX ITO 

npHHUHny Bhl >KHMcUtHSI ciJ;IIOli;J.li:JHpOR:lHl1:0fO 1-i.IIH •IaCTliqHO QJ.TJ10Hli.U-
311pODa.uuoro npoJJ.YKTa, (iO.!lbWOQ 3!Wl.leHne JiMCCl' C:Xt'M oii TpauCTIO{JT
uorO 'rpy6onp0BO!la. 

nH~DM cn·uqect\OC rpnHcnopTnpoBaHUt:. B H 3C()CHblX VCT3H(IBKaX 

l run a TV' MO:tkeT n pOII]BOJl.HTbCst c: pa3JIUtiHbl Hi 3 arp)t.~O\!Hbl Mli ~rtr
puftCTIRaMn (ll<iot'OCaMU~ llHT~Te."15:iMH, n0,1"LC~111UKaMH H."Jll a3po.JncJ:n·;i
MU) no MUOrllM CXCMa 1, KOTOpLl~ IO>KHO npHBeCTH K OCHOl:HlhlM 11('Tbi
pcM c:xeMaM TpaucnopTHorn rpy6onpoBo.a.a, c nncaHHbiM nn~Ke 

Cxe:Ma I. - neprnKaslbllblit TflyoonpoBo,!l. B 1'aKorf Tpy6onpoBo!t 
~ ~ 

Ma'l f![)Ha_,l MOit-.:'E';·I• BBO!lHThCSI t~ DCChM<t BLlCO.\QH 1\.011 Ll eHrpaUUCif <::Me-

f.JJ. ~ol'op;HJ IJO.JiWP)JHJli;Jerr.s rpiwl tHTC."1Lno ue6o .. ,L.WllM .Ko.nnqccruoM 
RO:J!l.YX~- 00llb~M $1tiOH,iliBHpOBaHHOfO ( <~:7pUp01i<i J(HOrO) M arepHa.~a 
OC)'II~etTB iUlCTC:~I Jl3B . .leHHCM B03ayxa B ~arpySOlt~OM yerporlC'I Be 

rtHeBM()nO.tlrht>MRHKe IlC}.HJO;liitieC~ oro 11,11 U HCllpE'.phiDH01"0 • Jl.dtcTBIHT (• 

ElVMVJilhi:O c:-na7oro m.n,'1}r.~\a n.111 ~a:-:'UlHJILleeJUJX )i{'Tl)oikrl\ . .H npouec
(e }lkH>KeHIHl C~H:"\~h MatCI-HW.14-i l~ 80:3/\YXOM Ul1Tt':~CH6HO nepcMeiUli
IHleTCSI~ COXp<HI SHl TeKy'lf.:'CTh. ~~Ta CXC i\1 (i yc.TaliOBl\U SIB.iJ..H,el'CH Bt':CbMa 

EblfO!l.lioft, T. K. lJ3-33 M C.1JI hi X p aCXD!.lOI\ B03rryXa ~{MCHt..IU.tiiOTCH IIOTCpii 

lC.:Z rpr:>lHie ll r.lCHhUU::te-TCR U31lu<:. )'CTiUPOROK. 

CxcMa II. Be!J'I'HKa.il~HLLii 'J py6oHpoBO,.rl. .JaKmttt ttwuomtt i1cSJ ropu
·u)u'r ;1.ITbHLIM yLJ ac .. 1·KoM Heuo.'Jhiii<Jii .lJ..iHHihl { 1 U-t10 .u). 

Opu rpaucnoprupoumu1 ~~ M arepHa.TT<i )1)U1 ycrrp aneHlHl occ.naTHui 
ero Ha .llltO ropnJonra,lthuoi·i rpyubt c.ae;J:ycr yBf!o~U£'-lUTb p~i<:xo,a tH)3-

nyxa, 'ITO YM€HLwaeT 1\(JHUeHI!J<iUUIO CMCCH. 3a C"--f!T etHCOpfJU,lUl B()3-

ny.xa M nTeplHl.ilOM paCC.TToeHUC CMeC.H {0ii\CT np0l-130LITU )1.1151 fHBHblX 

~nn epua.TJoB H<i pn~Hofi ,a.rJ.HHC ·rpy6onpOHOJI.a_ B o 1 ;1,e~1bliblX c.ny'ia

:.lx, oco6cmto npn BblCOl\oit TeM nep ::nypc >t arcpJ13.n a, 3T a J1.11HHa Mo
)KCT uocTufH'fb lOU-150 ~n 11 Go.-lee ( 1\CiK, HanpnMcp~ npn TpauctW(lTC 

J OjHJL!f:.rO K0.1J'lC!Uli!IIO l'O CJra pKa). 
Cxe.Ma JJt Tp:nJcnopl"Hhlh rpy6onpol,Oil {'OCTOln J:J:~ ropu3oHTR.llhJio- , 

ro ytJacn\a orpaHnttcHHOii .u.iJ.Uith ( l 0-30 "11), nepexoJtstmcro u Bep

Tn.Ka.:ll,HLI r1 (f>-25 _,,). Tpy6onpoDO;J. M()JKCT 3 (it~:'lHtfHBJH.cH T a K)Ke 

ropt130liT~~.rlbHhlM yLJat:rl<oM orpa11nLltHHL1it n,.r1n11t..l (10-30 .~1) _ 
CxeMa xap~~l\T&pM3J'P.TCfl yBe-iUPieHHt'M p.::CX0)1J.l ooJ/J:JrX;l 11a HA:J

qa.'lbHOM ytlacrl<e ,ll.ns:J ycTpaHCIIHST aeJMOiKHoro pacC.fJOCIHHl c feN!, 

tt ro npHBOJLHT 1:\ yMeHblllCHHIO KOilUCtlTpattnn CMetu n tra ut:pTHKa .. lr,-
110 1 yqaCTKe orpaHHlJCHUOJ1 1~ t-.H'Oihl. 

CxeMii 1 \'. 11pii .:nY.Ji1 cxeMe tymlcno~~"fliblii TpyoonpoBo,a ~to»\~er 
HMCTb npou3uo.ra.IIYk) -rpacC)' n an:meTcSI o6n1 LJI~0~1 cxe .tofl il!HI yc.Ta
HODOK ltU~H ta 111qecKoro TpancnupTa npat<Tlfl.leCKH HenrpaunYeHHoA 
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HHbi (1 00-1000 Jl) TpriH(.TlOp'I'HpOB}lHH Sl pa3HI::JMH KOHUeHTpaUHH

CMCCH fl pac.XO}]J~'!I.Uf BOJ,ay.x.a. B.woop t\OiiiV::uTp.:nun~ CMCCH 3 aB~l

HT fH THTia yt:iaHOBKU 

VIII. BECOBA'I KOHUEHTPAUH.SI CA1ECH 

Do~ BCCOAOfi RG;-IUI?,!HT[)3 unefi l~~.,eCH J I B03.Uyxa C T!Hi IICIIOPTHpye

l•l M M arepna.iJO~I JlOHIJ.M ::nor OTHOlliCHIJe IliJOH;lLW;lJfTt'!.n'hHOl:.Tll yc·ra

onKit !< BCCODOMY pacXO.'LY B03!.1.)'X<3, o6~c..:neiJJU~aiOJ..UCMY 3TO IpaHc

prnpnBaJI~H~ 

ll.e Q- .uccouaH rrpmi·n~OJ{liTe.t1hHOt;;Th ycTaHom\u n m ... qac: 
·;,. -· y,'ll'•1t-.HhJii r1ec no3;1.YXB B ~~,/~H3 : 

?.M!l 
V,, -- pacxo11, so3;~,yxa B -~-. 

t:('IC. 

( 13) 

011pt:;lf!-.1eHHe n.;HI HJJHa'!~UHe I~(' HPilt!lbt KO!!Ut'HTIHLUHH CMeCU }l

<~ paMeTpa, xapat\T(:'IHl3 f1nTH4?:ro pa 00 I y H TH II YCTBHOBKII ITHeBMO

[) aHCTIOJHa, IJ pe)1,CT;Hti1S1f> r 60.;-JbllJJTe 3 aTpy.D.HeHIUI. 1-·hr~IDllUiel~H il 

Te4~c.;.rBeHHOli T1 HHOCTp.£.iBHOli .-:HTCparypc CBell.t':UIUI OTILOCHTC'H, 

.1 aBHW::<.I o6paJo~.l t K ooJwcTu M (~JJL,L\ KOill~eH 1 pann ii Ci\1 ecn. .fl.tK~Ta
(PHlU ouocuurHLIHINl' .jT\CnepJnreHTa.:ThHT-:.Te ocHoaaHJH1 .il.JHI BhTGopa 

Hat£P.ll f! n T\OIITleiiTP uvm r:Mecn OTCYTCTI3YIOT. B Ll aBe [I Jlj")HBO!IHTCH 

13 K.1JaCCIHf)HKi3UUOHHOii T a6.1HUC) il.lfaiiaJOHbt 1U.MCHCHHS1 KOHUCHTpa-
" IIH CMCCH B 3 :lBHClBlOCIU 01 TlHl:J \TT .aUOBkH. 

n PHUO,.!.HLihlC ,!lCLilllL[(' pel\0 .te II Jly~u rC~f, LH.llHLL M o6p a:30:\l, .!JJ15I I 11-

~PHlLJX yc raUOfHJK H ~· (tTepHa.'l013. 0TKJTOUP.Hlhl cfnt31l KO-MeXaHH•Je· · 

HX CBOiir: I'B M ~Tep1Wl10B OT ,iT .a JHlhiX, HaKOIT.ITeHHhl :\ rrpOP.KTHlJj'f0l.l1H • 

It Opl"miH3.3U.H:HMH. Bbl3blif!.~e1' He06XO)l)TMOCTh nOC.I [I HOBKli C'rTeUH3,nb-
. oij HC.C.ll~llOB3TC.r1LCioi.Oll paG01LL 

ll.o~ui oo;lhWHHCTBa cyutec.Tf-!YifJIUHx ycrpoiic.::ra DLiuop ae.·upuulol 
nu:eurpau)IH eMeCu 011 pe.JJ,e .. 'l ~1e1't::s1 cxe.~.r a .. 111 Tp;~ tiCIIOpTHhtx l'pylio· 

I!JOfH),!l()U U TJHlOM 3.1rpy30tiHOfO ycrpofiCTBa, KOTOpOe o(i'hl"-1110 X<jp3K· 
ep1r3yer· c..·HoikTBCHHyto cMy nc.;H·PllUlY Hcp<!>n aaa .naB.aeHHrr ( c~.L 1\.rlac:

t-Hjnu{r~ unoHHyi<J Tau.'J I lilY I). T;n~, uan pnMep, fL.-m llHC'B~.lOW'J}LoeMHn
o ra3UI . .tlX THITO!i ( ~::;po.rruqnot~) p = Or4-:- 3,0 fl~/c.u'!., £l.i151 KaMCPHh1X 

BIIH I"OBl.LX TIHeBl\1<1 I'Hti~C'JUT :X HaCOl'Oll p = 2,0 7 t{,Q ~.~fc.~(l, ,":UUI l~hTCO· 
ua llOpHr..l:..: ycTpo!kTB Harfleran~.olbHoro 1'lJTI a P = 0.4 7 1 ~:1 K'-·fc:,.f!.; 

.~~~~ Yc1'poiil' rtl ·ucact.£B aJOmero rnn;~ P :-::. O.l -:- 0,.:1 KC./c.ur. • 
• iHalJ~HHH I\OHI~t'IITJ.HlUUH CMC'CH B 3aBIICU .. lOCHf OT CX~Mh1 Tp.:lHC

WfJTIIOfO TfJ)"OOnpOBO,'l~, nma J~ll·{>y30LLIH)I'O yr:TpOlfcTB3 H po,Ja Ma

tpH3.fli3 .. B ll.ill'OCilt.IX YL~ 1 aJIOBKux tJeKfiMP.HJl) erc.H u t-.16up a!L rro np H· 

-!lellHOH u.TJ.-111e TpaucrrupTnpoBaHTHI Lnp ll.IHI Yl~-~ all!)llOK oCh·.lt.fHoro 
lin a H 110 /.l .!J.,;T5J TfUHCfi<JIJT a C OCOUO DblCOKOfi KOHU~HTp a 1-.Heil CMC· 
1 npn ropn~o111 a.l1LH.'.,IX ) 4.iH:TI·~cP: ue )l,.rll-tHHce G0-70 .:u. 



B Ta~nitue I 11 ua tltHr. 23 npliBeJJ.eRIJI npe.neny B3ateqenaA 
nHA J1 AJJSI yCTaHOBOK uacocaoro THna (Tun IV) .a.JuJ pac'leTllhiX c 
I. II a lll, a ua pHc. 24 JI..TUI ycTaRoaoK TH:ta II, III H IV npn pa 
Hoi cxeMe IV. 

HH>KHIOIO rpauuuy suaqeuuit f.L (KpHBaB B) .AJIB pac'leTitbiX 
I, II H III (~ar. 23) cJie.llyer BLI6upaT& .a.ru1 BLICOKHX aepTHKan 
)"18CTKOB OTROCHTeJibHO KpynHhiX qaCTHU, 60JibliiHX J\H8MeTpOB 

npOBOAOB, a TaKlKe JlJTSI a6pa3HBllhiX, KJ18>KHbiX H KOMKYJOlllH XCSI 
--repaaJIOB . .UnH yc·raHoBoK THna IV c pac'leTBOH txeMOii IV ( <J>ur. 
3HaqeHHfl KOHU,eHTpaUltlt cMeCH 38BHCHT TaK>KC H OT KOHCTpyKll,HH 

rp}'3011HOfO ycTpOHCTB8. ,llnB KaMepHbiX IIC:ICOCOB, pa60T810WlfX 

ll3BJieHHe llO 7 aTU, 3HatleHHH KOHUet1Tp8llHH CMecR ODpe)l.eJJBCTCfl 

aepxneA napbl KpHBbiX IV •. 
,llJJH BHHTOBLIX UaCOCOB U llfl. ycTpOHCTB ycTaHOBOK THI108 Ill 

JHa'ICHHH KoHueuTpailHH CMecn .TJC)KaT MC}K.llY KpHBhiMH Ill n IV. 
ycraHOBOK 7Hn II Ha .pur. 24 npnse.neHhl 3HaqeHHSI KOHileHTpa 

cuecH JI,nB TpaucnopTa .Jcpua H yrJISJ (ceMB'IKO, AC H .t\CIII)_. 
HIOIO rpaiiHUY 311811eHnit Jl CJieAyCT Bbl6HpaTb JlJUI cyXHX, JJCfKO 
ny~«nx MaTepnanoa c 60JILWHM y.lleJI&UhiU :aecou (v. ==2,5-3,2 T/ 
a RIDKHIOJO rpaHHUY 3Ha•ICIIHH fJ. - JJ.nH MaTepM8JIOB C MellbWHM y 
HbiM BCCOM 'laCTHU '\'M H JlJIH OOJlee BJI3lKHbiX H a6pa3HBHbiX M 
pH8JIOB. 

B OTAeJI&HhiX cJJyqaBx TpancnoprupoBKH Marcpua.'IoB c ocoo 

QJH3HKo-MexaHH'ICCKHMH cuoiiCTBaMK- pe3H!la, <J>opMOBO'IHble 
H JJ.p., KOIJilet1Tp81UISI CMeCH YC1'8H3BJJHB8eTCB TOJlbKO Ita OCHOBa 
npoBe)J.eHHYX ODbiT'HhiX JJ.8RBbiX . 

.llJJB HHJKonanopu.bl.x BeHTHJISITopuhlx ycTcHIOBOK (Tnn I) 3Jla'i 

KOHUCHTJ>8UHH CMeCH npHUHMaJOTCH B OCHOBHOM B JaDHCH.MOCTH 
pOlla Narep.HaJJa Ha ocnoBaHJIH HMexnuerocs ..!l .. 1HTeJihHoro onhiTa. 

B Ta6nH~e 7 npHBOllBTCfl 9TH .aaHHLie .llJIJI pstJla MaTepuaJioB. 

TtJ6A. 
Pe ... e•aye11we .aecawe KOHQ.e&TIJ8I'BII AJIJI HR3KOHanopaws 

(aeHTH~ATOpHwx) ycraaoaoK (TRB. I) 

fnaua ~101.-• . . . . . . . . . . . . 
OoHJIIUI H CTPfli'Ka ]J.cpcB006pa6aTbiBalaJJ.HX LlexoB • 
r ~JIM M'MJIR • • • . • • • • • • • • • • • • • 
O!COK • • • • • • • • • • • • .. 

I 
}• .ollcJP.nwil ro("(' 

" m ,,.a 

• • l 

2.4 
0,9 
2.4 
2.6 

x~)J( . . . ... ~ .. . . I 
WepcTb . . ' 

0, 7-1. 
0.1-o 
0.7-J 
o.s-t 
0.2-o. 
0.2-0 

3Ua1JCIIH.SI KOHU.CHTpaUllit CMeCH npH TpaHcnopTHpOB8HHU 
HbiMH ycT8110BK3MH C.lellyCT Bhi6HpaTb HJ rpaq,HKa Ha 4>nr. 

• ll pH N e"' 3 H M C. n.,A flLIJICBHAHIIiX MiJTt•pH3JIOR, K8K Op88MJIO, CJIClly 
npHMeBtiTb ycT&HOBKH ~SLIOOKOJ.Janopm..Ic IIJIM HaCOCHhle (TBD III 11 IV) 
M ~ 
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3 
ra6.11iUhJ 8 11 l~lltr. 21. 60Jihttllh~ :it-ti)~f:HlHt p C.'le.L.}'CT BLI0Up3TL H~1,o{ 

·.1 nr.r.x nbiCOT. oo.rrbrnero y.J.e.llLHoro sec: a ~Iacruu, nJnt (lKpyf.!lt" IIJlniX 
4 • •• .... .. ~ 

aCTllliilX 1 XOpOWCit a.:l,COpOlHBI BO:.EJ.YX:.ii. \1 ~1.:10u H..laJKHOC 1ll tJaC:THll 

1 a-repna.'l a, :~, a.'lofr H Cipa:l.lrBHOCTJ.L 

jl.'~H cyXHX l1Ll.iCBII.ilHLIX ~i3TCpEaaOB! TpaHCIIOpr,;.pyeMbiX HaCOC· 
tbtM~I ycTanOt3K3 Mlf c 60.'!Jbl11HM JUalfeHHeM y;.r (yM = 2.o-3,5 rj.HJ) I pc· 

. o.MeHLI,}"UJTCH C.!lellyiOWHe 3HatieHHH. 

TaiL~. 8 

3UalieHHC: KO')..,~UUHf'JITa f'- D 33BHC'HM OCTH 
4JIT cxeMM Tpy6onpcno,!l,a 

~--~------------

C~ eMS t'~t."'FI~ 110[17BIITO 'r;·y,-io-
11 pC>l!.(~ .'l:2 

C.xe~m J 
Cxe~La II 
Cx~~~~\ III 
Cxe.ta IV 

.1 

U5-2fl41 
Joo~tso 
~100 
!0-60 

Ho M~).le ~~ :il\On.neHlUT :::H\Cn~puMeHT;'!.TJ hi I t-.IX .!HUIUhiX, so B 1 IHl·IITT
'\Alii" e. nrnr ::JE\Cll.ll)" aTaUUH .!leiiCTBYKlillJi X n f)eJl:rl J1HS1Hifl, H B ... l~lynn: 
praHU3aUU.HX TipOBO.!UfMLie 3Ha~CP.liH ,Ll Oy)lyT' YTOl!Hf(TbC~i. 

IX. 0 n P E.rt EJT E H HE n PH B F.R f H H 0 H (PAC ll E TIt 0 H) 
Jl,Jli1Hbl TPAHCUOPTHOrO TP~lfiQflPOBOJlA 

T pa HCrtOp J'Hhf~ TJ'Yl~OH IJOiiC'il COCTOHT liJ BCpTUKa.ilLUbiX U ropH30H
J.I]LHhiX r£aCTKOB, KO.TJf:H, CJ1'BO,.~l011 U 11~pt-:t-:.ITIOLiaTP. .. lert Tp ·fl011 j)OBO· 

OB H.:J .n.1~a un.n HCC!\O.lLKO HanpaB.iJ't?HHf~. Onp c.!IC.1CH Jt e npHBI2Jl!:!fl uo'it 
PrtClltTHOif) J1.'1111.l l,.l rpaHCHOIJTIIOrO TIJ)'OOllpODO,::J.a I1pOH3BO,UIHL~SJ ny
t"".i C~ M \1HpOBa HJHI ren~t~·l pntfeCKOi"f .. l..'Ut lit>! ero C T. lL .:~KHUBa.il~HT· 
b[L\113 ,Ll.1UH ~~MH . 

. ::h~suoa.l~H n1oii !l.auuoi'1 Me<:THnro ( t .04.:.pe.n.oTO•!eHuoro) corrporHB
eHHil B q.HLHCTI0p1·11o 1 1 pyl)nnpOFl:.J.;"{t tl3.:3blB3eTCH Ta!KcUl !1•1~1Ha flpH· 

o.-:uuei'tHorn rOplBOHT anLHoro Yll3r.TKa. KOTOP.:J ~l uo tK.1UL: HHt uore· 

II It;: JJ/It"ll!Ht 1303.!l.yXa n pn ..ITBlDKeHHH cro B CMCC.H ('. M~~ I epna.I10M CCJ .. 
Tlie1 Cl"ll~ ~T '9TO~.ty Mt(' 1'110~ y conpOTI11~ .. 1E'IlHIO B Tpy6ortpfJI~O.lt; (Ha
jHTMep, o n~peK.ruotiaTe.ne IpyGOtlpOBUJl<i I l\n,1e1.1e u np.). 3ra ne.!JH
Hila ~KBHBa.1eHTHOi! .rtnHHh! ~a BHC:UT OT cfH{~HKO-~!e.XaiUi'lt'CI .. OJX 

BoiicTn. rpa llt.rwp"TBpye i'.lOro M arepHa."HI. B ncpByro oqecpezrb, or Kp~ n

otnl H .. aGpa:HlF:!UUCTH t.I.:3C'rHU1 UT f~OMelpH4eCKllX p a3Mt'p0B H COOT· 

OUit?HJiH paJMCpOB yt~TpOf!CTB, lihJ.ibiBaiOlliH ,\: ~.IeC:THhJC COflfJ01flfA.'1e· 
H.H, 1t H HclCTOHl.UCC BpeMH HC MO>KC'T rJhiiu TIJ1lll0 paCCl.flTTaHa. 

il,.iJH HpaKTHtieC.J{OfO npnMeHetHHI H~?\Ht j)tKOMeU.1ytoTdl nplH.1iHt· 
t'HHhle .JH(t\Ieuu ~ 3-TH X COIIIJOifUD.:lCUUii~ COCT aBJH!HHLIC IW OtiH06e H Mt:!-
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K~WUXC}J OIJbiTHb!X .naHUbtX. TaKut.t o6pa30M npuRe.1eHHaH .r:t..nn 
rpa11cnoprHoro rpy6ouposo..aa OI1pe.!!c.iJHe1'Cst no ¢opMy;•e 

L11 p =- El .. - ~1 11 + E/~K -f- 'El9n .M, 

rne 'E/r- cyMMa }l)UIH ropu30HTaJit.HbiX y4aCTKm~: 
"El8 - CyMMa .!J..IlHH BepT11Ka.:lhHhlX Y~3CTKOB; 
E/~•- cyMMa !!.}IHH SI<B~fuaiieHTULJ x "Ko.aeaaM; 
Elan - cyMMa JI.1UH 3l<BH Ra:renrublx nepeKalotlaTe~H M. 

Onpe.fle.rreHne SKBHBa.;rcu1·Hoi[ .~VHII' ht lr.JJ\ B -~~ JVH1 Ko i'H~H 
o Ro 

nonopo1·a 90 .MOiKHO npnlt::lBOllHTll n ~anucuMocrn or --. r11c Ro 
d-r 

paauyc KO;leHa, a dT- !LHaM~TP rny6onpouon.a. 
B nit")Jr. 9 np11ReJH~Hhi cpeJ~Hne :su~l.feHnST 3I<RnBa.ricHTHhiX 

;t.l~t Ko.rreH npu TpaHcnopnt posaHIIH nhl.lieBIUur ht x MaTepna.non. 
3KBHBC:L.rtelliHhle .ll i11flll)l J1(o~U[ .!lll)'XXO}lOBh~X nepeKJHOLJaTC.ilCll !Uf 

90f0 TU11<t c.ne;tyCT np1111 ~~ M aTb p .:tliHbiMU }Q .~-
ll •ra6.:1. 10 lllJIUSe,J.eHbl 31t~treHIH1 3t<AHB3.lJCHTHhiX ] 1._.7U1H rr;HI 

llPH TpaHcn0pTU()OB3HHH :1epHOBL!X It 1\YCKOBLIX Marep~t3.fTOIJ. 

ll.rlH MaTepHa.;roB C riO.ITbillHMil y.iJ.e.TILHI.dMH nee a Mll e.rteJ!yCT 
parn 6o.nbllllle .JHaL!~liJHr l'J:r.· 

Ta6A. 

C~anHe 3RaqeHIIR ~~1\ Jl!UJ KOJieH npti TpaHcnopntposanAH llbUieBMJJ.HhiX 
Ma·t'CpHa.JIOB 

Cxt' M;• ., pyoonpo
eo.-·~,a 

II 
III 

" IV 

... 
10 I 

'"' ,., 
,"") 

' 

Ro 

d1 
-

15 !!() 

4 5 
G 7 
8 10 

Cpe;~.tute 3Hal.leHHH f_ ~ A-1 w K0.1en npH TpaHcrtopTHpo&aHHH 3~11oa~x H 

ManpHaJlms 

3cpuoBoa, oa.HopolHbm • · _ . • • _ 
MeJIKoKycronoa Hen.a~npo.IMbl fi 
}(pyrmoKyCKODO" • • • • • • • 

PasY.cp~ 
11acnu~ 

11 Jt.M 

1-10 
8 -25 

2ft-3D 

~ 
dT 

6 1() 

8-tO 12-16 
28-35 
@--80 

"J~ _;, 

7 
9 

12 

Jl.rUI I<pynuOKYCKOBbiX ~HlTepua.1IOU Jl OO.ilee BhlCOKOlf KOHU.eHT 

UHH CMeCH C"''le.il,yeT T 3K*\e iih16Hp8 J h t'JO.iJblliUe 3Ha•IeHlHI i-;..K-
1-feJl.OCTaTC..lQtiOe KO.lll'!et.TBO HCC.'h:;l,OBaHHH He IT03llOJUleT - D llaC 

wee apeMSI npnsecTn 6o.'lel~ o6wue u TOt~Hbh~ naHHbte /~IC .:l~TI.H 
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X. OnPE}lEJIEHHE JlHAMETPA lPYliOUPOBOJlA 

r 

I Qp 
d ~ l -----.MAt, 

1 3 . 4 . .,; . , / 'l!M "ti 

I' ;:J. .. lB c;<eMbl I, li. n I. 
ycrauonoK TBna IV 

·~ H ,!l.rm Rcex ycraHoBC:K 
Tlnia 1 . IL IH; 

1 V. Qp___ I I\r 1\i) 
( - --=---. -. _ )- _u,H • zt,JIH ex eM , -rHn 

T :1 , 4 (~ Jl lw.- /U't. ·!L • I. 

XJ. OUPE.AEJIEHHE flOTPEiiHOrO PACXOJI.A B03,nYXA 

(16) 

tl7) 

11cnpe6HLii1 p<!cXO.l H03.ilYX3 B rp<iHt·.nopTHOM rpyGonponone yera
t40l'U)K nHCIHrH1nJ\fecxoro rpaucuopT'-J :noooro Tuna Ollp~Jl~.rnlercn no 

f.j1nrnry.1c 
::1 

it-d
T 

4 
' 18) \ . 

O.uHaKo B )TTa 1-iOBKax nHCDM cHlPlt'CKor u Tp au\:nopTa c • :i<irpy~Ll4.
HbiMn ycTpOHCni<H.n~ Ka:Mcpuuro nw ;i (n 1-ieBMopc.Jep 11yr:l p ;nut) no
TIJeuuo ! lOIJ0.1Hnre.;IuHoc ~<:().tJIJ4ecTHO BOJ.Jyxa, onpe. tt:-. 1 Ht>.l\H.Je Hco6xo
JHTMOC rblO ~a no ilHCIUHi IH . .:er o r eo:\lerpJPICcnoro oG·hE:' M ci pcJep HYtiP ~ 
nOJli,Y XO~J • He rraCTDYIOHl fl M H TpaHc:nopnt j)Oii 'K ;.' ' wrepna.r1•1 no rpy-
6onp OBO.UY- 3ro 3anU.iJ.UeEWe C}J{3 J'biM BOJ.U.Y~OM 11 pDHCXO.UUT 3J O,.!llfH 

unK.rr BuirpyJKH KaMepbl. TaKnM o6pa3oM 

V = V' I ll", 

r .n.e l~"' - pacxo.a Ao~.nyxa . ueo6xon•nrbl fi JJ..'UI :.Htno.iJ.ueJ·Hui KaMe
pw u ~e yLJ aCTHYIDillHii B .:J.BH/IH':I~ •t •i (,; M arcpua.:10M no rpy6onpono.uy, 
urtpene.rJHe'Plnllfl no cp-.~e 

. 
(19) 

'f ~HHl M oupa30M TIO.I1Hblii paCXO!I 1303.LY X(l D ~{CT a UOBK'a.x C 3atp5[
~0tf HbJMH ycrpoficrRa!\n~ Ka:MepHoro nina 6yrtet 

7". - d2 Q p 
11-- T . L+ p · M'

1 

~ • ·v .E 

4 ., · lo · 3600 terc 

f,.ll,e p- a6C0;110TitOe ,.!l:1U,IteUHe B0:lJ1.yXa 8 KaMepe B Qlll ·1~ 
To - o6·LeMnl»>ii Hec MaTcpa.Ia.;TJa B m/.+t~; 
o- Ko3¢cJlHU.HeHT Jano.nJJeHn:n: o6'LeMa KaMcpbl MaTepnanold; 

(20) 



u~= 0, 7~-;- O,R.) ~ 3 atnrr:(iMOr~·r~t nT KOHcrpyKU~tu 
i·~O-M~Xallfi"lt':C'.KliX CBOlli:TB M :lTCpnanc~. 

XIL OSlUASI flOTEP}l Jl,ABJl EHli" B Tll'YiiOflPOBOJlE 
BblCOKOHA.nOPHO'A 11Jllt HACOCHOH YCTAHOBK11 
UHEB.\1l\TH'-IECK0fQ TPAHCOOPTA (THn HI JJ IV) 

Teopcut4ecKue 11 '3-bCTECf>HMNHa.1NfJ:Jt? HCC-r~e,lDBaH.».a .i!hP. .. a 
CJKHMaeMOit cpe.fl.hl (r il ~a; BCJ?.D,yxa) :0 TPYOOII roBO.il€ JHllOT BOJ ,JO 

nocTt.. }l!IH yc·rauoBc..n< tl ~rHl'TaT~.rn,ttorn Tnna !Hi nHcaT~> 

r .J.e Pu- auco.110TllDe ,;!\:lB.'leHne lJ0~,1.YXa u Hattr1;1e 'fPYGonpORO.ij.a 
3(] rp )".JOqHoro }'t:Tpo l'tL~rmt); 

PK- aoC()JI!O'THOe .uali.Tit'HlfC lj03,!lYXa B }{0.tfUe Tpy6onpoB0;13 
aux.qone): · 

)_- Ko~cp;puuncl-i't ConpOTT1B.lJ.eHHH ;J,B~HKCHiHO DKHMUeMoii 
d.- ,u.na::o.1eTp 1PY6onpoBo.n,n. 

npu ..UBJiiKeHHH CMCCU BOJ,LlyXa C Marepua.lOM C.'l~J.yeT Y'£e 
llTO I.- KO:.Hp4JHUHCHT· '-.·.orrpoTI-tBJJeHEH Citantac,toil cpc.rr.~, ~anw;>: 
OT MROTJli'£ #1).~1-\TOIJOB, B Ot'JJOtBO.M JrH!.HCHT OT KOUUeHTfl 3llHU C.M e 

1\\Horo,Htt..:.rreHHble 3KC:nepu~.ICHTt-.t IHii!a n~..xac.:J.osaH~.,eft ll03BO~l}l 
J!.OiiYCHHb~ ~no 

I.= L. ·lL. - .. . 

r!l,e iLz.l- OrtL[THblrf K03cpqHti\HC.HT~ ~~(~RHC:.HW,lill 0'1' CXCMLI "t•pyOOll 
~i :Rcno.MOf.3.l'C.abtLOll BC .. :J.H\.flTHhl. 

3aDW .. :JIM0t:'1'b !:1C~"li.!..l }I ) __ .. r .H S )l . ..J.'I3 11 ;~f,OCHlt!X YCT&lWJiOI{ Bl,:(..:l'Jf:O:O 

rropuoro nHeH~.mrpan<:-tiOPT a c .l2rpy:304HUIM u ) criJOfiCTJ3~~ MH 

nrnoB npcrrc·&·aB.1~na 11 <-J <tntr. 2;)_ 
n )1aHUOTI p aU OTt". l"":;IC:W na TIOllhTTI\a "pt:>.'i,CTalHt rb KO~$cp~~iJ..H 

rperrr1r.r i .... , u K<.tK cp~·iiKUUU.) ll:~u..·Jut @pyAa, H.:J ocu:·).-j.JlJHi~ of.par 
Te:'{ >Ke HCXOD.UhJX ,IJ.aHHbiX On!!,! I c:i, ~ITO ll .l!JHi >~:\1 = f ~ S) . 

no;l,Ct£e1 norcpL .QaB.neHH.H no 3TOfi MC'TO!.L HKe .uaeT YD.Oih'le it)O 
rc:abt hie pe3y.nbrarbT. Ha cpur. 26 npu:acneHbT auaL{etHIH l\03rpcpuuH 
1 a l<·J = f (Fr} a J(iBH~Ift-Io<Tff or rurra rcrtwO'RKu, xaropue peb~~! 
J1YIOT<.:.H .i(.11H uccJIC!I.OBaiLJHI Haps:r .ay ~ y)Ke npoacueHHoH n 1 t ·Ki 

pRl1<1 .TieT MC10,i1.HKOl! lJ8Cti£!TOD no /•i'ot:=..:f (S). 
::-lTH 3~~ HHCHMOCTli 11{1 ilyLJeH;~ B pe3)".=-tn·r~Ie 06pa60H\H HMCIOUlH 

·j KCI1epH~H~H"la .. 1Lo11hl~ H ":)1\C.R.lyaT~HlHOffffUfX if..t.ff(H£.•tg, KOTO{]Li(" 8 

ulCll.GTBUH 110 "ept iWKOn.f2..-CH1£n onwta 6yt.t.y r yTu .. HteHbl iVIH '-1 , 
40 ( ~-- --'" 
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pH a.TJOB •. C pa311~ M Ji 4H£3H !KO - MC'X3llHTICC.KU MU COOllC TB a Mil Ji p 3~Hhi>: 
yC.IIOBH ll HX -rpaHCTIOpTilpOBKIT, 
· Ec.~111 ilBlOKewte wTepni3.1~ no ·1 py6onpc.mony eruna11o c llO.Tu· 
e:-.HP·' ua Bt.IcoTy H = "5:.ls. 'flO K noTepH~.I Ha rpenue Heo6 xn}l.HMo !L_oc)a 
aHTb BC .. 1H'-IHHY Beca CTO.ll6n CMt"CH ~OR,A)'Xa C Ma·repH<iJIO 1, OTHCCC'H

ttoro t\ eJI.UHuuc n ·1 O liW .a.u uonepeq Horo cetieHa.sr rpyubl 

P H · ·r .. · EJ· a""" 
D = llf." JOi , (24) 

r,.ue ·;[1- yQeiiLULIH nee U0.311YXtl (cpf':JLHU~) i'VHJ ;laHHOro RepniKa.nt.· 
uoro yqacr Ka . ,_ 

JfH0-1 

[\nr IYF 

\\ -E 

~ ~ 
r---· - ~~ ;-

-

25 

1$ 

~ ~'- · "' ~~ ~~ ~ -
' .I 

lJ 

<c If 0 
2fJ J(J 8(} !J(J 

i!JJtl'. 25. rp(:I~U·iH ~C!IlHCHMOCTH J. . .,..=f (S). III ll IV cxeMbl TJli-!H('Il~;tjHiJL.lX 
Tpy6oilposon.os 

C.'J~?ly~r yttecrb, ttro npn pace \10TJ1f':HlHi cxeMn~ -::-py6onpono..ua emc 
I!CII3B~r.THO, 1\3!\0C 6y!I..CT llCtU.'!eHUe li p 33Hb!X T(JLJ I\aX Tpy6onpc)BOJV~. 
fi03TOMY onpeW:'..'teHne Ys 6y;1e·r BHa,la.iJe :.Hnpy.'J:IieltO. Tln>-Kt' npnao 
.Hi I l;Sl oCflO.f\' OI'<iTe.Tib Hi3H T::i0.111Ua 11, rpyou OpHeH1·npyroll.la5T npOCJ\· 

't1:ip.:Jnll\f1l\Ou npH BLLUOpc ""' n npe.JBapHTC.i!LHOI\ Ollpe,.Le~lt'HUH PH. 
]Haf£ F'11, a :.:HicPHiT n y 8 , M01f\HO npn ll0B1'0j)HO~l (HiCt:II2Tt': OTTpe!lC· 

; JHTh f1 1 T01IHC'C. 

Go, 1 t.tl 111e 2.11 ~ti(:Hti ~ y.LJ BL16upa rort:H it..'Ht Bcpnu~a .. 1bH t-.SX y•1acrnoB, 
liaXO.!HTIUHXCfl O.mDKC K 3arpy301.1HOMy y.:r pUlfcTBY (nHCDMOJIOll'bt:' .1 11H 

:o:y, a3pO.lHqny). Out.Huo 11.1}1 Ht:pTrtKa.ru,Hn!. " y•wcrJ<on BbJ6HpacTnt 
cpe,ltJCe 3HcP1C'LW.e Yn· npw cxeMax TpyuorlpOliOJta I H II pacF.JeT no
rcpb Jla l~., l ·ttHBl MOJKHO npOB3BO!I.H1'h TO.ilbKO llO cpopMy.rle 

(25) 

l .:lt. C- K03cj)cjJHllHeHr, Y~HTbTB3IOUlnii D HUllllle rpe!IIHl MaTepJtCl.,fCl 0 

CH'Ul\H. 
t\1cHhWllC 3 HallC'HH5l C,1C .. Lyer P..bTfJnp 3Tb )VHT "iJJliKJ! X ,i3TCpl1 tf,'\OB 

4' 



C Metl h iiUiM 1i K03cp¢ntUHe'll n~ Mil IpeH ~Hl H tJaCTUil(i L\TH. Ol~ pyr JT C'HHO 
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XIII. nPOH3BOJJ,HTEJibHOCTb BbJCOKOHAnOPHbiX 
HJ1 J.i HACOCHbiX YCTAHOBOK (run Ill u IV) 

)l:IH npc~BH .. lhHOfO BhTrlopa l.llWMeTpOH rpy6011pOBO,;l.a CJie.llyCT 
yt~eCTb petKHM paOtHhl 3arpy3ut:Jtf0f0 ~·cypo~CTBH yeT.:1HOBKH fiHt?DMO· 

TP alicrropr .a. Ec.JHi 3 arpysnL.JuOt'! ycrptnfcTBo BBO.illtr MaTeplta.:l B -rpy
Gurrposo;t Henpepwouo u Teticn.ue •rc.H.:a, ·ro npH::.~H0).1HTe.rJ:bHOCTb 

Q == QP mf~ac. 

r.n,e Q
1
,-- p aCt.lf:'THaR ("reXHUtiC'CKaJ:J.) I1p0H3 BO.J.UTC.1 hiiOCTh, llO KOTQ

pO~ paccli HTblBaen.:SI .llHl \I~TP rpaHcnopruoro Tpy6onpoao· 
)la B m{eiac; 

Q- 3a.Hn1 H3SI 3K~ll.'l yaT cH~HOHHa51 npOU3!130J'lHTt'J1 hHOCTb B 11~/'lU:".'. 
3Ta ~aBHCH r..f()CTb cnp(i lit' fJ; :llHB3 B C.ly1Hie UlJlH.iE'HCHHH B KH 4ecTBC 

3a rpy:..sO'liHL>lX ycrpOllCTB ~tUHTOBLlX HaCOC'OIJ ~LITH 5apaoaUffhTX lfT.TJI030-

11 h£2< .::\a TB 0 p 0 B _ 
Ec,n ti aarpy~otJHoe ycTpoikTBO BBO!UH MarepH<~ .. ~ ncpuo.auLJecKH 

(no llHI\.'HtM), TO paclleTII ~HI npoH3BO.i.i.H.TeJihHocn.. Qp !IO.:'I}KHa uhr'J·h 
0021LWt' ~ii3;l.JHHOrt Q. 
Ec .. :rm : 
I1 0.11 C3Ha H C MKOC'I' L• K a Mep bl • . • • . • • 

o6·be?tlHhTfi aer JarpymeHHoro }ltaTt"pHa.'ta • • • . • 

npeMH 3ilrPY:JKH K'-JMepbi • • • • • • . I • • • 

VD Ml; 

-~ 0 m .M: 1 ~ 
t, ceK~ 
t 2 ceK~ ApcMR onopoiKHeHnH Ka Mephl • . . .. . I I • • • 

uHK,r pa6oTbl • I • • , • • • • • • • • T =- t 1 + t z ce 1c 

TO 'T~XHnqcCKtHI npOH3BU.!I,~1Tta..n!>HOCTb K;.J MepHOffJ :3arpy30l.{H0f0 ycrpoii
CIB:'l 

\/ • "t • 36UO Q = II aO fn t/O,(:, 
t'J 

(29) 

a ·=.H<Cn.ny(l T3 UliOH H~UI 11pOH::mo_rune.'lbUOCTh 

fl V n · lf· · 3fifl0 
"-l =-- - m lfac: 

1 

(31) 

flpUBO,llltM -oplfeHn1pOBOtiHbJe 3HaqciHUI QP ,!J}IH HCno.rn~30HaHHH npH 
n poeKTHpOFHI HllH . 

. n.nH O;:J,HOKJ1MepHbl X RaCOCOB U llHCBMOilOnbeMlJHT{OU: 

c pyq"F-tLIM ynpaB.lJeHneM 

QP = (1.6 -:-· 2,0)-Q mfttac. 

c ·asToMa·nPic<'.KH.M ynpa R.'leuneM 

(32) 

(33) 
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lJ..1H :~.BYX~il:\lepHLI~ ti:JC"O\'Oll 11 rTHC'R\KHIO}I,'he~.UWKOl! r.: aRT0~1.1T 
t.te~t<u~., ynpaB.TieHneM 

QP=-o: ~l,O~-;- l.l)·Q m ~ac (3 
Jl'aif.L II 

Opii·U:'HTMPOB0 1111~e ]laTnlbl~ anH pacoqera )·CHIHOBOW (T51n lVl 
-~----

C.:.Xu.ss, Tp~·6o- I 
n_oo:ao)la I 1 IH r \' 
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I --- ---

XJV. 06UI,A~ fiOTEP:H )tABJII:HH,S] B TPY60IIPOBO,a.E 
Y CT A 1i OB 1(11 n ll E B1\\AT H q EC K 0 ro TP A H C no PTA 

H H 3 K 0 f 0 H C P EJI HEr 0 .UA B Jl E H H H {,. M n t 11 i 11 I) 

OoulH H norepn .lC.1I.> o~I~l-nm u TpyunnpoBo.LLe r.romcT G hiTh 
}KeHa K(l!K 

r)lC il.P D - llOTE:'Pll Jl3 B,tlt"flH SJ, B03HH1<:11:0UI,Jie IIpli ,UIJU/KeHlHl 

R03AY XC} R 11- 2 .~t 2 ~ 
~p u- ,!I,(JHO.lFiUTC,,rbUnle TIGTep~l fl3f1.fi€"RHff. BU3HUKRl01IlHt' npH ;1~ 

I;' 

.IKe HUH. Ma l'epHt;Ulli 13 1a Jw·; 
t.P

11 
- m.:rr~pH )laiJ.:teHnR ua no,l,.~e~t·R~tHHe rpa acnop·1 t:tpye~uJoro M:l 

T~pHa~-m no 1~3RC'ULCtiHOM COCTOHHHI1 1-T.S RC'lHRKn .J1bllUM Yli 

11..:1·Kc B ltZ '_.tt2 ~ 
~p P - llt.HClH1 Ja i.1€HU.a H.a pa:.sroH TpaHcnoprupyt':O.lblX •me nHt np 

3arp)'3Kt' H.:x B TpalicnopTHhiti ,·py6onposou. n ~t. · .. w'. 

' flo,ACTaBHa . 3Ha1!t:lUi.51 !l.P 11 npnll~Beii,n HCKOTO!Jhie ynpoUieHIOl 
fiO.:'T5"tfffM 
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Pace IO'Tp11.1 HJn1-;.e MeTOAHKY on pene.llclHHI k<;HK.il.Oro coe-r aa.11sHO· 
Lllel'O o61UCH TIOTCllll ll;tB.rJeHIHL 

UOTCPI-t nau.TJe:tnUI opH .ll.Blt.»CeUHU \IHCTOrO (1ic3aubl.TJenttOf0) UOJny· 
JCa (J.Pu). noTepM J.aO}'J('[I~HI npH, aLHDKelHfU 11HtTOfO (Ue3anbr.rle~TLf0f0) 
ao3Jr r,. ·x8 B npH'-'o..JJ~JrciuioM "~"pyoonpoHo,!le onpc!J..e:ureTcsr no oouteH3· 
sccrHOli ~op ,.,;y:1 e, .l,."!JH cp anLmTC.IlhHo ue6o.lb1UUX ntpentJllOB .a.au~ 

;c Cl lli ff 

(37) 

J{o'i¢HpnuH~HT t:OnJJO'rHB.1~HIHI i.JJ :1as:ucu-r OT •iHC~.lJ a Re n UT co~ 
crn.H UHH BHy-r pCl I~Cft IIOBCp};UOCTH Tpy5oll poBO.!.J.3. 

(. yLI.leC·I ~yeT fSo;1 t-..UlOC 3H a 1H?Hr' e TcopeTIPlC:C.I\IlX n .StMIIJTTHf'4'CC1HTX 

q,f.t pM} .1 ."1}151 nnpcne .. 1CHHH T\C..;jq)tp ~UU~UTOR COl1prrrnB,1JCtUUJ: f·JJ· I( H!i\t 

n rNo C5J. T CJI ~JOpMy ... rhl h. c!lH.2aHa .• T hn~y)HHI3C~ B 1 aJuyc<t. II E\UMOBH, (llH
.~oJ-Tei KO 1, .ilp . 

. il.11 H onp~,aC,1t' HHH KOJ(p¢lHUieHT3 C:onpO"f'RB.liCJHHT j_B peKOMCH.!.lyerCii 

no tbJOHaTlJt'.H HoMnrp a~n1ui'1 (<PHI'. 27}. cocTaB.1eH Hoii BTH Ha oeHo~ 
JJd.1HHI npD::.JblllJ."Jf>H:Uoro OJJlllT ii H :1 arlop UJOpHl.tiX HCC.1ellOBanHt!. 
G :troi'1 nol\wrr a~DH.· J\0.3oQ:HjH1 1lllt'HT conpon:B.IJeHlUi t.n JVlH cTa.rrLHtar~{ 
Tpy(i nnpCJ\t>.TJ~eTCH ll 33BHC~lMOCTU 01 OTHOllleHIUJi .[111 ~Mcrpa TPYUbl d., 
J\: 11f'JIIPIH Be Uiepo xnnaToc-nl k np 11 pa3.1H L(tlbiX 'LJilC.lax PeituO.Tlb.Zl
ca R.e. 

31t3~eHH:R }. n J)3CC.~llii H llbJ: 

;1,.11~ wcp u:-..oi~3 T blX rpyt) B o(i;w CTif JI:Banpan~~uJOrO 3aT\OJ-Tn no ~op
MJ'.JI ~ 

1 
J... =- . 

B ( • )t 
1, H + 21g .!!._ 

I k. 

,!l. 1 ~ r .il a }HOt X T py 6 TI 0 cp 0 p My •'J ~ 

, 0 ,3UH 
t. = - --

It r1 "'r. • 
p.:_~ o-.,;J 

Wcp nxaBaTOCTb B H}!rf1t>HHefi no~epxHorTu T P'-(J :-:-;)I) ar:rrplj3\'eH~5I 
Bt:"1H•n ~o... J r -

' lh ~i DbiCTynon f'a Bli\"Tpc:'il Heft llOHePXHOCHI ·1 pY6. 3Ha1.1€'HIUt 
fiOc.:-J e 'l.H - - . -~ · lt X TlpltiH:'Jl~llbl B Ta0.11il l~ 1.:!. C \"Hf!o~HPlC'llllt-.M UlC'pOXOL1aTOLTl£ 
~ t'.lHtl~i 1l31nrc.H H fi(}TCpH ,[l, &~.l]C'lll'~ . , 

1.5 
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~-----------~·--------------------

T py6LI c11 no:1 H[i(t(!aHnLie rrpH TIHE'~I'.HH 1 t ':I E"C }(r:'·' Tl:..aH..: nol~T ~tpona H 11 n 
l)OI'a.le CT3:'1hHhi.C 1"p)"6U . . . . . . . . . . . . . . . . • 
Tpy&.l nl 11o.1HXJJOPBJJH~t.1a . . . . _ • _ . . • • • _ 

Tpy6bl:. xpaHHl!mnec5t Ha f.H3.ilYW c-Hw.u~e I ro. n 
C-rap~e t'a:~("JnpuBO,!I,bl, nO,:J,f.ellm~HHbi P Knpp(];.H~, . 
JmA\'XOH0.?3.L1 CHHIT(lnl ~r:e;~y.'<n . . . . . . . 
Cnpwe rpy6N, l"ll.1h~O rtO.I~Hl~p>Kl~HHhh! Ji:Oflp.J:'!I1H 

fieTOHtil.le H /K~,..JY{!:{C~'JOOH'YC Tp~·o~ • • . , , 

Ta5A.. 11 

0,02 
0, Ufi 
0 ,0:15 
0,2 
U,-l 
0 8 

I 

t,O 

~ • I 

Oupe-

Jle.riHB ll.)HI aa.rranuuro peiKH Ma pauOibr 'l.UCJJO Re, IHlXOl iHT 3 u a LJe

HHe J-.s-
Jl.iJ..H )'4eT a ltO'rep h }l(i B.Ti eH JHI, BhT:ihTB(i eMbrX Mt"tirtlbTM It COfiJ10THB.le

iUUIMH, 3aMeHHM Be.lJJ1QnHhi MeCTHOfO COilpOTII!Il.iJ.~HHH, .m.iqHC.I!.HePI.II..dC 

flO KBaaparuttUOH cpopMj!.lJC 

BeJIHqHHOii nOTCpll IIaB.:H~:HlUI B03.ilyXa .Ha yttaCTKC 

lOUleA '::JKUHii CI."Jt"IITitOe 1\tf::'C'TI IOC COHJ'OTHii.,ilellllf'. 

Jl.lJnHa ~Toro yttaCTKH oupe:u~nSieT(:H no ¢-w71C 
' 

(38 .~ 

il,.llHHOi£, OITpC.LLC.iiSI-

(39) 

TaKHM o6p aJol!l.i 11 .. 1H onpc!.lc.treiUtH noTepb .!laB.ileHIIH rrpn ..lBHJK~ & 
HHH liHCTOro B03ll,yXtl paCt;eTH<H1 ~i.-1 H npniiell.eHHaH .!J..:lHila Tpaucnop·l
HOI"' Tpy6onpoao.aa 6yuer paBua 

(40) 

llJut KO.:"J.cn Kpyr.norn ceqe~mn npnBo,il,HM MeTO.!l onpe.!lc .. 1eHHH 
J<039clnJu•teHTOB conpoTnB.'IeHnft: :; u ::lH FIHc.:JutrK'ni or yr.iJ a .narM6a. 
Pa.llnycci u~rn6a n quc..TJa Re. 

Ko3(p¢nuHeHr s onpc.uc.1SieTcH no $-.,e 

r JJ.e ~o __, KO!!)$PHIUICII I~ 

OT OTHOll.ICfHHT 

[41 '1 - . 
1B 'T'416.ll!tlJ,hi 13 R 33RUCUMOCTH 
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A - Ko3qrlmulicnr, onpeAe.JI.neMhJ~ H3 T:16.rnnJ.UI 14 R 3aauc.HMOC 
or Re; 

B - KoacpcJlHuHcUT ~ OllpQ,ne .. TJH CMLlii H3 rpaqmKa, upHBe.AeHHoro 
Q>Hr. 28. 

Jl,ono.nHHTellbHhle norepM .u.aBJJeHHB 11a .llBHlKeuxe MatepH 
L1PM). }l.OIIOJHiHTf'-TJhHble JtorepH n.aB.IIClUUI, n03nuKmonute npn AB 
.IKCUHH fWrepHa.1a B nOTOKe B03,nyxa no ·rpy6onpOBOJty, MOf rr OHp 

JteJTSJTbCSI no <f>opMyJte 

1-~ I 
~ 

,...... 

~ 
~,... 

~ ~ 

v 
- "7 ..... ~ 

' ~~ .. ,v / 
~ 

~" 
V' 

1/ -

I , 
I/ 

Zll 40 • 60• 80. 100· r111• 1'10. '160 • t/JO. a 

<l>H r. 28, fpacpllK 3aDHCliMO(~TH 

l\1Horo'IHc.:leuuhle onblThl pa3uwx HCC.ile.a.onarcJ'lcii noKaJa.I'!H, 
Ko34>tJ>uuuetn conpor ns.1cuuR 1.},1 !l:lH c .. !l) ~ asr !lfHPKeHiHI MarepHa.n a 
Tp:l tfCJJO()THO;,t rpy6onpOUO!lC UC ~18.!J5IeTC5I $y11 KIUieii OT 11nCJHt 

l.(nc.no PettHo.m.,}lca HMeer npu 3TOM BropocTeUe-HHoe 3Ma'-'" 
lj 3TOM OTHOWCHIIU TIOl\a3flTC:IbHLl OllbiTbl rpynnut JICC.1enoRaTC.H~ff 
pyKoROJl.CTROM B. t>BpTa. Kor opblc yc-raHoRu:m ~aoucn.MQCTb 

Koa<t>(jmuHcHTOM A~,~ ~l ~uc.,JoM <Ppy,!la Fr = ~ . 
,r dT·I! 

R 
3Ra qcHHR H03~4HHl,tieHTa ao B 38BHCHMOCTH OT OTHOllltHH~ -

d, 

R (I J) 0 I 6 0' 7 0. 8 0. 9 1 I 0 I I > 25 2 J ,} 1 0 15 
dT 

-~·£• 0,65 (1,11 0,3li 0,27 '~~~-ll,!ll 0,08 
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A 

TIIIJA. 14 

3aa•leiiHA uo9$cj.autteuTa A a saaHCHIIOCTM oT Re 

w oool4o 60 ooo so ooo 1 oo ooo 200 ooo 3'J J ooo 500 100 oooj900 ooo 

I , 1 0,96 o.s 0,75 o. 71 I o .69 0,67 

4nc1ro t;llpy..ua- .:no 6e3pa3'AepHaSJ Be . .nw-JUifa, xapaKTepHJytoW.aSJ 

THOllieHlle Me>KJlY CH.1<1MH ltHepUUH H CH,flaMH THJKCCTH B IIOTOKe 
t{Octll. 0HO onpe.UeJIRCTCll OTHOWeHHeM 

(43) 

Ec.11H ,.una nOT<)Xa r;t:la, nMerowcro reoMe-r·JHttleCKR no.ao6nble rpa· 

ur.r, noJl06HbJ ..!lUHaMlPICCJ:Hi, TO •mc.;la <bpyJJ.a ;l,.IHI o6oux noTOK08 
iKHhT 6b1TL paDUbl MeJoKJlY co6oA 

tpBl 
----~ 
r-

¥ d·u·g 
(44) 

3ro coornowcHne Ha3uaaeTcH yr.,IOJ.Hie.M no,a.o6un (}>py.a.a. Ec.'lR 
3KCITCpUMCllTHp0BaUHH ua 10]J;f" . .THIX 're .. 1a, llBlDKyLUei-.OCij B >KKJl.

cpeJ1e~ C06.TITO}J:aeTCfl }"C..lJOBHe llO~OUH51 <l>py }i.a, TO K034>~HU.HeliT ' 

poniB.1eHn.H ;I,BH:iKCHIIJO, norcpH 3Hepruu uo t'OKO!I.-1 u ltpyrne cro 

apaKrepUCTltKUt 3aBUCHlllHC OT Cli.'lbl nDKeCTH, 6}.llY1' O)l_HHaKOBhl C 
TBI2TC. f'R)'l01Tl~1MH xapaK I epHC1 HK<lMU HaTypa.lJLHOrO 06'LCKTa. 

flpu TIHeBM3THtleCKOM 7paHcnopTllpODUHJ1H CblllY'lH.X MaTepHaJIOB 
Tpy60IIpOBO.lY .il.BlDKCTCH CMeCb BOJ.!lyXa C tJaCT1·fUaMU MaTepHaJIOB, 

B tPIBHKc npoue.cca TpaHcnopn.ipORaHJHI B3}1{Hyto po.,.1b nrpaJOT 
Ll T~DKecnt. no:noMy upH onpe;1,eJ1eHHH K03 qiui.I.,HcHrou conpo

n.qeHHfJ i._:M C.1JC..il.YCT B ncpnyro Q(ICpC.!lb ya.rHThTBflTb yc.TJOBltH flO.llO

Hst quceJl cbpy.ua It iiHlllb DO DTOpym Otlepe,.il.b ~ YC..'I08HSI no.ll06HR 
Hce.'"r PeHHO.TJhj'l,Ca. 

B upmtecce 1'paHcnopTHpoBKH MaTcpHa.nos B ycTaHOBKax nnes
anP-lecKoro ·rpancnopTa pa3 .. '1HI-lalQT .usa pa3HhlX BHJla pacrrpc.a.eJJc
HSI tiaCTJ.:IU II no·roKa R03)1yxa. nepBbiH LH1.ll pacupe.Jl.eJteHHH HMeet 
eCTO fl{JH fiO"IblliHX 3HatleHJHIX tlH~eJl <!>pyJJ.a lt xapaKrepn3yeTCH OT-

HTe.llbUO pa BIJOMCpHhiM pacnpe.n,e.1JeHUeM lJaC:rHU MaTepHa.IJ a B 
0 TOKe ~~0.3}l.yxa. 

Bo a ropoM c.1Jytme •HH.:.TliLLJA ,, en epu.t:t ., w DLHJauaror HJ noToKa 
ll~X<l H ,LIBHIKYTCH nn Tp<:t HCTTOpiHOM) Tpy6onpOBOJ1.y B BH;l.e CKOD

tH.lHi , ljf.tMKOB~ BO. I II . dTOT B~f.H, pacnpC!lC .. lCH(H~ M3TepH~iJia HMeeT 
e:.r? li}Ht UetJo.rn,WHX 3HatiCllll5lX tiHCeJI Cl>py.ua (-<30) R H 06lUeM 
) ·!<ie OTI!JCZie.: Hit:'T nO.TJO>KE>JlHe r()ri HHUbl 3(iRa,i10H Tpy6onJJOBO,lla. 
YHf' .. 'IHlJCHHC:\1 tiUC .. lti ¢\p\".!J.J BTOpofi BHll. pacnpe,r:{eJTeHRSl t13CTHU B 
TORe ncpexO,..lHT B ncpBhlif 
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fpam-tlla 3aBao~10R Ma'TepRa.IJ~ R •Tpy6onpOBOJJ.e He SlB.TI.SleTCSI 
5IVTbHO~. Il6.1Ul31l OT 3TOii rpaHHUhl B03MOJKHhi pa3 . .'11!llHhlC C 

HH.H tJ,BIJ.iKeHUH HOTO.Ka CMCCU. 

n pli M.a.'!biX T.IHCJI3X ¢py,ii.a K03!P~nn,neHT COnpOTHB .. l~HHSl ).lo! 

.;lHeTCH, npe>h,[lC BCCfO, t!JyUKUHeii KOHII,eHrpallHH Cli..CC11 J.l~ a 

GO..t1Llllnx qnc.rtax $pyna - npeJ-KJJe Bcero cpyuKUHcii corrponTB. 
B03}lyXa npn OTHOCIITe ~bHO~I IlBHHH~HHH ttacn~U. KOTOp(le on 
.IJ.SH!TC51 CKOpOcn.rn BHTalnt5! OJ<. 

B pc3yo~1bi~Te MHorotnJC.lJCHHbl.:< orrhiTOB 3er.11cpa H rpyunhl 11 

D.Okan:'iietl, pyKu.BOiHB!LlX npo¢. fi a pTOM, GhiJI u IIOCTpoenLr ~a 
MOCTH I<01clHtHUU1eU ra coHpoTuu.ariHIH A:.r or '4Hc.rra ¢pyna Fr 
rrrncHHUhi. Ha ¢trr. 29 npell.CTa rs 'leuw 3Tn 3aBucu.r.tocnT anH 
IH()OUa.Hill•L\ It 3epHHC.TbiX Ma1·epH~UIOH ,UJIH pa:JJ'Ut'lllhiX JIW4 ... 
KOHH~H-rp'~ tUHt CMecu. 

PcKoMeH,ayereH upu unp~Ile.JICIHin K03QJqnni.HCHi<t iL.~.t JlJIH y 
nOK i~tna 1, 11, lIT no+lh80E:l<t 'rhCfl rp a4>:rrKol,,, rrpuacaeHUbl M 
<Pnr. 29. 

llpn pace. .to fl'ennH .a.au:~KeHlHT noToKa c.Mecn ~.faTepJ~ B;Ja c 
xo .• 1 B HeM yttn J'hTB~ 10rca yc~iJOIHIH rro.rro6u.SJ npoaeecoH np~r 3 

~leH·r:n: It 8 Harypa.r:JbHbtX ycTaiiOR1~(~X, 'ITO OTo~lHqacT 5tTOf MC 

!\iHOfHX., ony6.ll ~i f-\OB<I !IHLI.X paHCC. 

Onpc.uc.rH~Hne pH C.QeTHOit !I,.I'HfHhl rpa HcrroprHoro 

Lnp. r.s c:at!rryer rrpon:JBOil.HTb r HK J«c! KaK B ycr aHoBKax uwco 
.!laB.'IJeHnH ( CM. pa:J.a. IX).. . 

flOTepH JJ,aB.'IJCHJUI Ha u.epntKaJJbiiOM yqacTKe (AP1r). flpll UB 

IHIH CMCCCif no Bep·t'HKHJJbH.bJ.M U H3KJIOHHbiM Tpy5onpOBOJJ;aM 
n.yeT K oGwnM noTep.HM Jl(3 1iJtetr •t.H .aotSan.riHTb naB.ilemtct coJ.U 
:\me aecoM cTO.'i6a Marepn.a.rTa, ~J.IJH panHLIC cMy rroTepu .!l,aB.rieHn 
noa.IIep::;KaHne •r·p.aucnoprupycMoro M<t1·epH3Jta BO uJiu::'tllt"LlllO?.r 
CTOs:IHUH Ha BepntK~!IhUOM ymw~CTKe. 

3ru noTcpu o6bi'QHO Bhlquc.n ~uorc.a no ¢-opMy.i1e 

AP = H. T . u l(.t 
n • r ~ • 

M 

3ro BLipaiKCHH~ )'teltCHHiT~)IbHO .. TIHllib .!J,.i!H MaTepHa.:"JOB C 

K~BHI 4atnHJ.aMU (l!CMCHT, yrO.TfbHCl ~I llbiJih, fyKa U .T. n.), y 
phiX CROflOCTh BHT; UlUI HaMHOfO 1\H~HI>Wt; C!h:Op01.~1·u rpaucrwpTH 
mcro B03J.yxa. CKopocTLa amDKeUH.II KpynHbiX qacrnu. H Tpy6tmp 
.a,e ~J~, ncern.a MCHbiiJe cKopocru 1'paHcnop'T'npyJOmero no3uyxH 

noTepH JlRHN\eiJHR Ha pa3fOR TPaHcnopTHpycMbiX 'lal"THU. npw 

rppKD HX B TpaHCfiOPTttbiH 'Ipy6onpooo,n. (APp). flo-repH ,:.HIB.i!CHHR 

C006UJ.eHHe (:KO[lOCTU LJaCTIIIH1M TpaHcnopntpyCM(}fO M3IepU3.1J UM 
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Mec::TO y 33Tpy30'1RYX ycTpoiCTB, WJ110308b1X 38TBOpoB, J ...... ~ ... 
BCaCbl8810lUBX COReJI, BOpOHOK H Jlp. yCTpofiCTB AJUI BBO,lla 
pMaJla B -rpy6onpoao.a.. 

CTpyK'Jj'pa 4»opMy11bl Jl.liR onpeJicneHRR norepu uanopa Ha yq 
Ke COOOllteHHB CKiOpOCTH '13CTHU3M M8Tepnana NOiKeT 6h1Tb 
iieCKH onpelleJleHat CCJlH llftMMeHHTb TeOpeMy 06 H3.MeHeHHH KOn 

crsa Jt.BH>KeHHSJ K ~rqacrKy nOToKa cMecR, orpaHnqeunoro ceqen 
COBD3.Ll310WHMH C li3113JlOM H KOHU,OM pa3roHHOrO yqaCTKa, rpa 
HYe yCJIOBHH B KOTOphiX H3BeC1'Hhl. 0UCHK8 .D.OfiOJIHHTeJlbliOH 
n.aBJJeKHft Ha paJrouuoM ytiaCTKC APp MOlKeT 6h1Tb oope.a.e.neHa 
CJJe.D.yJOweii ~opMyJJe 

2 
v ·l· lei!. AP == ~ · ll. • .___;;,•-

P p r 28 .-• • 

rAe ~-K09cp})H~HeHT conpOTHBJJeUHH p33TOHBOrO Y'13CT K8. 

3HalleHHSI K034-tj}HUHCHTOB COOpOTHBJlet:tHB sP KOJtetinJOTCSI 8 C 
HHTCnLHO Y3KHX npc.a.c.1ax. llo OfibtTaM MHOrHX 8BTOpo8 (Y ................. _ ... 
Jloruu M. E.. KapnoB, ]13H)].3HO A. M., nnarouos. Koq,N an c. 
K034ltPHl{HeHT CODpOTltBJJeHHSI ;p= 1-:-2,1. 

Y'lRTbiBaSI HeKOTOPYJO uporuaopc'IHBOC.TL yqcra BJIHSIRHJl p 
HbiX «<JaKTOpOB y pa3JlhlX aBTOpOR, HaMH OpHBOARTC'A 
3HaqeuHSJ .3THX K03~4»HUHeHTOB (Ta6Jt, 15), fl03BOnBJOJ.1l.He n 
.AHTL opneHTRpoaoqnue pacqeThl Jl.JUI 6onee mupoKOro Kpyra 
pHanos. CncD..yCT_ ytiCCTb, liTO onhiThl no onpcD.CJieUHIO ~P npOJI.eJJ 
TOnbKO llJUI li8CTHU npHBC.D.CHUbi.X napaMeTpOB. Tio::n"OMy npu 
BaHHH Ta6JIHUeH C.IJC.UYCT Y'ICCTb DpHBO.llHMhTC UH>KC peKOMeH,D.a 

llmeno . • . . . 
nmeiUQla ••• 
Jona (KpyDHaB) 
Myu nmn.CBU • • . • 
3ri:'la W!'-'IK#ltt • 

113 <tUaJIH3a peayJJhTaTOB 3KcnepH.MeuTaJabuhlx 
qro 

J) llpH BCpTHK3.TJbHhiX yqacTK3X Tpy6onpOBOJJ.OB 
<.'JJe.llyeT ysenHQHTb Ha 15-:- 25%; 

2) KO~q,«<JuuHeUT ~p He 33BHCHT CylUecTBCHBO OT 
p0l'7M 803.JlYLUil01"0 nOTOKa. 

florepa .n,aBJteHHil na yqacTKe paaroaa onpe,a_eJI.RCTCJl 3aTp 



Hnpnllf H03 'lYWIIOrO T10TOK8 Ha npCO/lO,TieHHC HHeptUtH TBt>p.'lblX qaw 

~n{P. H;i coo6u~eHHe HM CKOpOCTH, 3aTpatiHBaeMa.sl 3HCpfHSI npH pa3-
roiiC uyJl.eT npHMO nponopu,noua,.,1bua KHue-rn~:~ecKoA ::me1)rHw B03· 
JlYLUHOrO nOTOJ<a, D03TOMY K03<)>4>uUHeHT ap B <JlopM~{.lle (47) OCTaeTCR 
fl()CiOfl HllbiM; 

3) yBc.rtHticune }lHaMeTpa qacTHU BJilUieT ua YM:HbWCHHe K03~-
4>mwcHT~ conpoTHB.IlCHHHt T. 1(, 3UalfeHRe KOHe'IHOH CKOPOCTII l(a· 

£.•TIIIl i!M np ~~ 3TO~J yMeHhniaeTCH. 
TaKJK~ o6nstCHSJeTcR yseJIHl.ICHHe Ko'3ti>¢»HitHeH"tt-t ~P npu yMcHuwc-

tntu \',LlCt~"'bllOfO Beca ll3CTHU MaTepHa.,la; 
4) C yBeJIHqCHHCM ,lJ,HaMerpa rpy60ilpOBOil,a K03QJ<i'HUHCIIT ~ yBe' 

.. 1~lHUl3CTCSI. 

XV. MOI.llHOCTb JlBHrATEnER B03JlYXOAYBHbiX MAWHH 

Onpcne.nennc noTpcouoli .MOIJtHOCTH JlBnraTe.TISJ 
MaliUIH TTpOitJBO,!lHTCSJ HO H3He<.~l'HOMY ypaBHCHHIO 

N !ot = LJ.r-~ KBm, 
60-102' ?J 

B03.i.l.YXOD.Y8HhlX 

(48) 

r.ne LM- tcopCTH'IecK.aH pa6ora B03.il.YXOll)"BHol"i MaWHubl. orueceH~ 
ncul K 1 ..u3 3acacbiBacMoro B03JJ.yxa npn H30Tep.MHLJeCKOM 
c>KaTHHi onpe.nc.nHcMaH no ypaotleHtno 

p 
L'M = 23030 · P0 ·lg ~ KZM M 3

; ( 4Y) 
Po 

P ,.- llaB.IJetme, c.o31laJOH{eecfJ o so3,a,yxo.u.ysHoft McHIHIHet onpe
JJ.e.-ureMoe R3 ypasHeHHH 

P.. :=- P p • a/ ·f P a ama., (50) 

r.ne P,- pa6o~:~ee JJ.aB.TJcaue B aTa (JlaB.Jeuue BOJll.yxa 8 uaqarJbHOH 
TOtiKe TJ>y6onposoll.a PR- il.n~ narHeratc.TJhHLlX ycrpoftcTB 
lf pa3pe>KeHHe B03.ilyXa B KOHC'IHOH TOtJKe Tpy6onpOBOLla 
P p =Po-P K- ll..1R BcacuuaiOUlHX ycTpofiCTB); 

~~ 1, 15 + t ,25- K03<J>4>•tllHeHT rr<>Tep~ s 3arpy3o~IHO~f ycTpoiicrse, 
3a8HCSIWHH OT ero KOIICT(.)yKUHH; 

P11-noTepn Jl3DJ1etti1S1 B fiOltHOJI.SJIUeM BOJ}lyxonpo-
ao.ac. nplHutMaeMhle npH npe.JlBapHTC.:'lbHOM pac
:c:JcTe D..1H KOMnpeccopoa paRHhtMn 0.3 K.c/c.tt2

, a 
.J}UI BO::Jll\'XOJt\ RKtl- 0,05 K</Cltt2; 

P0- ~iTMocQ>epHoe-.aaB.1eUJH.~~ paoHoc ~ l a1a. 
06W.ltH K. n. Jl. KOMnpeccopa T} B ypasHeHHSJX c.:1e~yer npH

IiHMaTb B npeJJ,e .. TJax 'l = 0,5f: + 0,75. 
A1oii~HOCTb .usnntrc.rleii n03Jl.yXOJl}"BHhiX MawuH, pa6orawUUfX !Ia 

pa:ipC}I{elHte, TIOll.C'lUTblli(teTC)J no TOM\' )Ke ypaBHCIIHIO; npH 3TOM 110-
".rpeGHylO pa60Ty cmaniR 1 M3 BOJ.uyxa L~ CJie.!lyCT obi6HpaTb B 38-
JUii:HMoCTH oT PN no rpaq,HKy, npHBe1leHHOMy ua (jlnr. 30. 
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OpH onpeJleJteHRH MOIUHOCTH llBnraTe,,~, ueHTpo6eJt<HOro se 
_,.ll'letpa C:JleD.yeT nOJib30B3TbCSI <flOPMY.TlOH 

N 
p.y 

.;;;;;;;;~-- «sm, 
60 · I 02 ·7ju • 'l1p 

r.n;e P- narropt coo,naaaeMblit l)eBTHJTHTOpoM D KZ M'; 
3 

~'o - paCXO,.!I; B03~yxa R _M ~ ; 
Mll/1. 

~ 
~ 
~ 

' ~ 
'""' ~ 

I _1 . I . 
() Z!IOD 3000 

4>Hr. 30. fp(ufmK ::~oanHCIU.JOC11f L, or Pa 

118 - K. D. JJ.. BeHTH.I"!SITopa (0,5- 0,6); 
l'J_p- K. D. Jl. DpHDO)l.8 BCHTU.tJSITOpa (0,85- 0,95). 
npH ·.n.aB.lleHlUl ls03)lyXa H. re.tneparype. OTJJ}JlialOI..UHXC~ OT 

Aia.ru~ffbiX yc.'IoBHu (r - 1.2 KeJ.ft.3; B = 760 M.At pT. cr; t= + 20° 
npo.HaSOJlHTCSI pac:tieT uarropa P no cpop\1j'.11e 

P fl!= P . 1 + 21~ . ~ ~z 
p 293 fi Mt. 

XVI. UPHMEPbl PAC'lETA. 

3A.nAHH£ 

flo}l.lJe>KHT TpaHcnop'1 HpoBaHHro cyxofi r.mufOJCM c y,z:1;e.llb 

~~QM ')'= 3.'85 1 )M"t C 1Ip0H3BO,LIJI re.IJLHOCTLIO Q :- 5Q_ rfrtac ITO 

npoaoJ].aM pa3)IJfLJ:nofl KOtUfnu·ypaunu c noMoUlbiO 3ClfPY30"4 
yc-rpoifcra KaMcpHoro Tuna. 
V llptLMep J. qHCTblif IIO)).'beM M8Tepna.1a Ha Rblc:'OTV 

Mal}. 
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CKopoerb TpaHcnopTHpysowero BoJ.nyxa onpe,neJIReTCSI no cpop-

( 11) 

atleHHjl a Bbi6HpatoTCR no Ta6nn~e 2 . .lL'uJ cxeMbl I a npHHH· . 
fl paaHblM 5, a H3 rpa~HKa,. rrpnseD.euuoro Ha (j>nr. 23, onpe.ae· 
J.L= 180. 

aK KaJ{ r.tlHU03eM cyxoft, secbMa cblnyt~nfi MaTcpna.1J, c 6onhWHM 
bUuiM BCCOM, TO liJIH Uero npHHHM310TCSI cpeJI.HHe 3H3'1eHHR J1 
BuyrpeHHHii n.HaMeTp Tpy6onpo&O)l.a onpe.ll.eJUteTClJ no q,-.TJe (J 5) 

I so 
d1 -l . - 0,1 .W- 100 .tUt. 

3,4 -9.8 · 180 

Dorpe6H~H pacxo~ B03Ayxa o•peAenH.eTCH. H3 ypaBHeHHR 20 C 
neo6XOJ1HMOCTH 38DO.lJHeHHSI oc5'beMa KaMepbl C>K3T~M B03.lly· 

60·2~5 ---;..__-= 
0,8·0.96-3600 

= 0,133 M 3
. CeK = 7.1 M 1 MUH. 

3. norpe6HOe JJ.aBJICHHe B03,'.l}'Xa J3 H8113.lJ€ Tpy6onp080j1a Onpe

HeTCH no cp-ne 26 

P C H ·la'f£ 201 .2 ·2.2-180 095 · 
- = = ama 

If }()4 10' ' • 

Bhl6HpaeTCJI paBHbiM } ,2 ( CM. CTp. 45) • 1' 8 - 2,2 K?/.w.3 Bb16H-: 

R 113 ta6,11. 11 OpHCHTJ\POB011HblX 3HaqeHHif. 
llpu~fep 2. no..g:DeM MaTepRa.1a no BepTHKaJibUOMy rpy6onpoBOll}' 
BbJCOT'Y B 20 M H nepeMeWeHHe ero no ropH30KT3.!1bHOMY yqaCTKY 
15 .M ( cxeMa II) 
l. CKopocn, TpaHcnopTHpytotQero B03.llyxa onpe.a.eJUieTCJJ no 

11 .. 

t'8 -= Cl~ = 1V3,~ = 13.7 M cell. 

3Hatre.HHC a -l Bbi6HpaeTC.SI H3 Ta6JIHIW 2. a H3 rpacjlHKa, npH
~liHoro Ha $Hr. 23, }l.'UI CXCMbl Jl Bbi6HpaeTCSJ 3Ha1JeiJHC JJ.= 130. 

· 1~uyrpcHHHti ilHaMerp Tpy6onpo:eoaa onpe.!l.eJTRercst no 

d V Qap Ji 60 
T = ;;:;;:::: ;::::; 0' 1 M-- 1 00 MM. 

3,4 · •·· ~ 3,4·13,7·130 
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:::t norpe6HhJll paCXO,i1, H03Ll.yxa Onpen.e,l'lCTtH U3 ypaBHeHH 
C. yt[eTOM He06XO,ZI.HMtJCTU: 3anO.'lllt':HJHi oti'f-.eM a KaMephl OK.aT:W:M 
.. tyxoM 

4_ noTpef.iRoe .uaB~lJeHII'e R03.!Lyxa ~~ !HJ.lHLlle TPMlc.nopTHOro 
upoao~1.a orrpe)le.rt SieTc.H no $-.rre '1.7 ,il}JH 

f.i1.1?. C DLI5npae·r('~J p3EHCJM 1,4 ~' CM_ c.~1·p, 45) _ 
H.~ ra tJ.i!HU:!:.l 1 J opiT€Hl~1PUDOTIHbiX 3HatreHnil 

"[ ll = 4,0 Kij.~{J (KaK cpe.mee ~HJtJ~Hlie OtlneMHCJFO BCCa 
sepT H t·~a.r:rLHOM ytJacTK~ -rpy6onpoao.J;a) _ 

II pu.Au~p :.J. Tpri fll~twpnrpona ttHe M aH~fHt ana 110 TlJyuonpoBO)ly 
CTUHlUC.MY H3 ii.B)"X f0IJH30HT3.'fhHbTX ytr3CTKOB no 20 .M n 0 

Bep'tHIHt.lbHOfO ymiaCTKa ".IC'lK.UY T-1ltMH BbiC.OTOit 20 .H (c:'{CMa 

L Cl\opocTr.. rpaHcrro;Yrr.ipytuw.cro BO.JI.t.yxa onpc~e.1nerc:H 
clhllC ll 

BllH"ittpacM H3 :3 tHPleHJiii. 11 puDCLI.CHHhi~ ua cjHH. 23~ ,rr .. 111 

2_ HuyrpeHHUII 

$-.rJe 15 

~ = 9 H u "':"!::! 90_ , 

.lUHlMCip rpy6onpoBo..:::w 

d_ = ·1 / · QP - = 11/- 60 -~~ 0, 114 _u - 11 4 ..KM, 
' ..... 3 • •1 . !JB · ~J. . 3 ~ 4 · [5 • 7 • 9 0 

:1 0oTpC6Hh!fi paC.XOJ :003.:I}"X!l onpe.'Ie,QECICfl ;i :_i ypaBHeHlHI 
yt[eTOM uco6xo..:J.HM.OCTH .::lano.'ll1t'HHR oo'he~r .ti .KaMcpw ctKaTbiM 
nyxoM 

6fi .. 3 
--
0,8-0.00-3150(J 

·L noTJleOHde /laB.1eHHe IHJ3.Jy.Xa B HJtE3.,1e rpyuorrpoBOII,a 
jl.CJIHeTCs:J no ¢-lie 28. 
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11 .. 1~ noro ueOtJXO]lHMO RH<tlJ3JJe onpeJl~.JIHTt. npHBClleHHYJO llJIH
HY ,paHt·nopntposaHHSI no ypaBHeHHto 14 

Lnp = 'tlr + "El1 + '£19 tt = 2· 20 + 20+2·9 = 78 M. 

l!.'lH onpe,Zle.;'!JeHnSI A.M no rpa<I>HKY1 npHBe.!leHHOMY Ha cpHr. 25, nn · 
penrnneTcR scnoMoraTc~bHaSI ae~HqHua S no ~-ne 23 

\ 

HJ rpaqmKa, npHBeJI.eHHoro tiel ¢ntr. 25 (nHrepno.TJHUHeif), onpe
p,e.naeM 

........ ~ 
S. no·repn Jl;lR.IJt~HJHI ua TpeHne Man:~pua .. la B Tpy6onposo,ne onp~

p,eJ15110Tt~SI no <P-JiaM 21 H 22 

,.- l 
r v AM · fL ·Lap· tl 11 • 

Pn = 1 + =- V 1 -t 28 · 10 7 ·0,152·101 = 2,3 a.ma. 
dy 

6. noTepH JlaDJl~IHHI Ua npCO,.!J.O,ilCUUe Beca BepTHK3.TJbHOfO cTO.lJOa 
CMeCH MaTepHaJia C H03!l.YXOM Onpe.n.e .. 'U:IIOTCH no ~-.Tie 24 

p - H·ls·~ = ~0·3·90 = 0 54 ant. 
Q 10' 1()4 t 

7. noTpCOHOe JI.3B.lJeHHe B03llyXa R Haqa.rJe '1'py6onpOBO,.!l.a 6yJ1.eT 

P" = P~ + Pn- 2,3 + 0,54 ::=~ 2,84 ama = 1,84 amu.. 

n pu..ttep 4. T~tucnopT.HIJOBaHue ~1aTepua.la no ropH3QHTa.lJH Ha 
paccroHHHe Lnp=500 ·" u no BepTHKa.lH Ha BbiCOTY H ~20 Jn (cxc-
Ma [V). ~ 

1. Onpe.il,eJIHeM cKopocrb TpancnopTHpyiOwcro a3.nyxa no q,~ .. 1c I 0 

.iltiH cyxoro a6p(i3U6UOf0 MaTepHa.,..la npHHUMaeTCH 8=3 · JQ-5. 
1--b 1a6.1. 2 H rpacj>HK~. npHRe,neHHoro ua cpur. 24, Bhi6HpaloTc~ 

1_1\3 K <:p~JlJUIC peKO:MeH,.!l083 HHOrO ]l.Han~.~Otl (J DeJ1Ji'l H 11) ll.1H CXeMbl J\' 
3Ha~ei[HH a= 13 H J.L= 20. 

2. iluyTpeHHHi1 .ana Merp Tpy6onpoBoaa onpe..!le.aHeTcST no ~-.!Je 17 

,-- - --
1 V Qp v 60 r. r = _ =.· = 0 163 M-: 165 MM. 

3,4· (2VJ. B·LI)·r- 3,4-33-20 I ,. .... 
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3. flotpe6Hbli\: paCXOJI. BOJ.D.yxa onpelleJIBeTCSI H3 ypaBHeHHH 20 
yt~eTOM lle06XOli.UMOC1'H 3aOOJJHeliHR o&beMa KaMepbl C1K3TbiM 
,ayxoM 

•. ~2 Qp·P 
V = ___! ·V8 + =s 0,0214·33 + 

4 0·1··3600 

V = 0,825 M1 CeK = 49 AC3,.MilH • ........ 
4. floTpe6uoc JlaB.1leHHe B03.nyxa B naqa.nc Tpy6onpoBOlla 

D.C.JJBeTCR no cp-Jie 28. 
llnB 3roro no tJ>-.TJe 23 uaxo.n.uM 3HatJeHHe scnoMoraTe.TJ&HoA BeJI 

lUIHW 

113 rpatJ>HK3, npHBC.IlCHHOfO Ha «PHr. 25, onpe]le.nsteM 

1 . ., =7 ·10-7• 

5. lloTepn .nasneHHSJ ua Tpeuue M arcpua .. 1a B rpy6onpoBOAe on 
.aeJUIIOTC.H no ~-Jie 21 n 22 

V AN·~·Lop·02 
P. == I + -.!.==VI + 7 ·I0-7 

• 6,67. 107 = 6,9 ama. 
dy 

6. noTepH .n.aBJJeiiH51 Ha npCOJlOJICHUe BeCa sepTHKa.1bUOTO 
CMeCH MaTepHa.'la C D03.llyXOM onpe.a.C.1HJOTC.R no 'P·:te 

Pn = H·la · JJ> == 20-3-20 = 0,12 am. 
104 ·~ 

Lr 
H . . . • 
Lap • . 
dy .. .. • . . • -
PaexoJ\ B03Jiy~a l' 
fiOTpc6HOC A38neHUe 

TJ)Y(x>npooo.m,a P, • 

EJI.. 1l3 N . Cxe11a 1 

15 

~ I 2iJ 

100 
w 

-0.95 -1.38 

.. M I 
• • • • H..tr~/MUH. I 

B na~&a.ite r 
• . . • ., amu ~ 

Cxc'Ma II J 

20..-20 
20 
78 

114 
14 

l t85 



7. DoTpe6HOe ,,'l,aB.lJCIIHC B03.llyXa B HallaJJe Tpy6onpOBOl13 

PH= P~ + Pn = 6,9 + 0.12= 7,2 ama ~ 6,2 amu. 

npu.uep 4.1. TpaHcnopTHpOBaHHIO no,l.'H~>KHT Ue:\leHT OT MeJJb"HHU 
cH.10CI>T CK.'la,Ua. 

3atJ.aJibl: 
Opon3BO!UtTt>.lbHOCTb no ueMenry- 65 T/'lac 
Q6ruaSI .a.tHHa noZI.aqn no ropH30HTa.nn- 180 J•c 
06utaH Rblcora no.aaqJI 41 M 

Ko.1H'leCTBo KO.lCH 5 
Ko .. 1ULI~CTBO uepeK.TJIO~<ne.IJeit 7 
OGm•ur JJ.JJHifC1 ·rpyt>onpooO.llct- 221 ·" 
Tnn ycnlHORKH IV- cxeMH Tpy6onpoBOJ1.a 4 
3 arpy30ttHoe ycTpoiicTBO- Ka MepHblii ntl1'aTe.Tfh 

I. npuseneHH3$1 Jl .. lltHa TpancnoprnpoBaHUSI oupe)1.e+'lste J'C)l TTO 

-Jlt! 14 

,lr- cyMMa JVlHH ropH30HTaJJbHbiX Yli3CTKOU- 180 M; 
[ 8 - C)'MMa ~nHU RepTHK3JlbHblX yqacTKOA- 41 M; 

1-a~ - CYMMa )l,JlHil 9KlJHBa.lJeUmbiX KOJieHaM; 

/ 911 - C}"MMa AJIHH 9KJJHBa.FICUTUbiX nepeK.IJJOll8Te.1JHM Tpy6onpoBO}l3. 

Jl.JJH KOJleHa c yr JIOM uoaopora goo H3 Ta6JJ. 8 rrpu Ro == 20[0 -
dT • 

10 .At. 

DepBoe 1\0.'IeUO Ha TpaHCllOpTUOM Tpy6onpOBO,Je OT Ha'la.na Tpac
bl MOJoKHo pa36Hrb ua D.Ba KO~Tiena t yr.noM rrooopoTa 45° Ka}K.LI.Oc. 

n.iJfl KO.iH?Hll C yr .. 10M 0080pOTa 45° {.,.H- 4 ~« 

~(1.: = 10-4 + 4· 2 = 48 M • 

. i{.iJ>I nepcKo~lJOtJarc.ilSI rpy6onpoBo.!la 

lu-8 M; 

'£190 = 1 · 8 ==56 At~ 

Lup = 180 -t 41 + 48 +56=- 325 M. 

2. Cl\opocrb 'irpaHcnopTnpyromero B03}tyx:~ Hei ahlnycKe onpeae 
~en~5i no <1>-nc 10 

V" ~ mVl~ t BL;rrr· 

I\.03fPqHHUJCH'J' a= 12 }"lJHTLIBaiOUlHH Kpynnocn~ ~!3CTHU rpy:.ta? 
~(jpaH H3 Ta6JI. 2; ' 



y,ue.YJL,Hhll1 ~~ec ~acn1u rpy::3a ~· no ra6 1 .. i) PHHCH ·r .. ~ :t2 
B Koa4Jcpm.I,nelt'T, u p~iHllMaCMt.lii 8 ~ (2 + 5) 1 o-c.: 

R .. "'Sl IICMt"UTa MO:>KHO npHtlHTh iJ = 3 · 1 Q-fl; 
Lnp - npHBeJJ,einHHI jlJIRHa Tpa HcnopTHPORaHHH; 

u
11 
= 12lf 3~2 + 3 · 11)-5 • 3252 = 24,5 7 .uJ ce"K. 

:3. BecoBa5! KOHUein pauuH cr..~ecn onpen.~.'hleTCSl no onhtTHoii 
not~ 11 ::laBncn:r.roc-rH or L 'IIP n:~ rp~qHiKa, npnae.rr.etworo Ha ¢ntr 
1VISI CXeMLI 4 

c_!~35;a. h·l. 

4. HnyTpeHHnii 11naMeTp Tpyoonpoao!la oupen.e..-1HCTCH no 

l 
/r Ql! _ v- 65 _ () 1 An 

£ T • 11 - - . , #t;J .H. 
3 ,4 · ('11 • L ~ , ·1· 2·1- 1 6 • :15 ' 

llo fOCT· ~0!-50 nun onpacM CTtPihH)'JO OCCillOBI-1\'1(] rpy6y 
iKa!irnerO J)a3Mepa C 1Htpy1KHbD1 ..!Uia \feTpOM 169 ? 

CTCUKU!) ;~1.~ (dT= 149 .~Ut)_ 
5. norpc6Hblit pii('.XO,;!J, BO:J.a,yxa on peD,e.~51CTCH I H) ¢ -.1e 1 H 

5. Tioipe6Hoe ;J.an.:J ettHe BoJ..uyxa B 11 all a.lbHoii TOLn.e ·1 p a Hen 
Horo Tpyt"ionpoeo..ua 011peJ1.e.1JHMCH no (p-.ne 28 

r 2 

l/ 
~.M · fl. · !u11" fl-6 H ·lu" ,P. 

P.,. == 1 + + - ama: 
n d 'o• . 

- J 
I 

r ite J.)J - Onbl'ltlhlft K03~<}lHUHt'lH. 33BHCHL!lHH OT BCTlOMOrare~l 
Br .. 1•1 LIHHbl S, onpe!le,!J SJe~.mii no cp ~.iJe 23 

2 
~J L v "~ 3''- 21 ~""t 

S 
'== ,~ • il l"l ' B _ "',) · -·' · , .... I _ 4 r'!- 1 or, 
-~ - --- - IJ• · " 

dy 0 .119 

nn RbFmC.lt'HI£0l1 fH;..1Ut{HH~ S HJXO}tHM H3 rp ~UlHiRa, 
Ha cpt:r. 25. ? .... = H • I 0- 7 

I lpnHHM<HI j .]t,e.lbHhUi BCC BO~HLyXa ( cpC..!lllHH Jl~lfl ;JaHH0:-0 yti 

c no.a.-ue .tOM) T8 = I .~l Kc.~/.u3 Jt .. IST scpntK<L'IhHoro ~r:qacn<a B 
rpyGonpoHO.!la 

,. -
1 

1 ,..__. .~r.o a ma.--. .... P 
_ v' 

1 
_._ 8·1 0- ·. 3~, . 325 .24 • .57:! l 41-1.9 .:-~5 ____ G ?'-' ____ 5 28 

0 ,119 '0t . 

7. I lorpcuHOe :ta H 1eHH~ B03.!ly.x a H BoJrryxoupooiJ.iie 1 
6\· D.CT 

(riJ 



[{€ a.'~- l\03cp~HlUlleHT nOTepb B Jarpy30ttHO~l. ycrpORCTBe, ~aBHCS1U.l.ll~ 
,.. OT KOfiCipyKUlllf a3pupytOU((lX ycr.pOlt('TB; npHHU!'rlaCTCH paB-

ILLP.1 1.0.5;' 
pi!.-- ncncpn ll3B .. 1eHHH D tto~1,BOJHWeM H03.!lyxonpOROJl.e 

1\ ::::: 0, 2 1i zjc,~t'2; 

Plt ::::::= 5.28 · 1.05 T 0.2 = .j,8 amu. 

s. rloTpPf•H aH u pc)(JJ BO~ HTC.l bLJncTn h:OJ.mpeccop a onpeHe.·t Hercsr nr~ 

· -ne 18 
-:--d2 

v == 
0 

T • 'Va.· ~ '60 M3l.HllH, 4 ~ I 

,ll(' ~ KOO:H)HJlHUHCHT~ y4UThlB3IOWUll HeTT.ITOTHOCTII B c.·ncTeMC Tpy6o-
npnBOJlOB~ llfHUHU.taeTC:H paUllhiM l.l: 

V -:::: ~~ ' l4 . 0. 149~ . ?4 I'" 7 . l 1 . c (\ ~- 2 ... , '.) :\ ~ .,J• t. u:...r o,..J ,~C' .. ~tiUi. 
4 

9
0 

noTpC61W ~I 1f0l.UHOCT1> !liHJf 3T€'.TJ.H KOM npcccop a 0 tlpe.J.C.1:RC'TCH no 

pant.~HU tO l$ 

~:.t reopcnPJc-cKa q p a6ora KO?vlnpcccop<j, Ol'HCCt'llllfiH K . 1
3 3aC~-

CL£BJ C' :\!Oro UO:iJlYX a; 

.Jt Po- :nMoc..·cf"JepHoe J.3E.lileune ..-:.: l a1a: 

L,
1 

-2:1(130·l·~g 4 ''12 = l9.3-103 h."Z..\13: 
1 

l - t\0 11 .l . !-:o~.tnpcctop a, p au.~ti 0.80 
~ 

0 ;v =-19.3- Hl'-28,3_ :::::::.. 149 KBm. 
~ 60°102 °0,6 

10. Pacxo;l no3.uvx<i ufi l r ue!\H?HT<l 

V~., = 28.:1·60 "":::::: 2l1,2 ,Hl mo 
! (j.[) 

Vll fJU.H ep 6. T L};1J t('no rr) nt r.u.) B~ IHHO IIO,il.lC/KHT L:VXoii yronb ( aurpaun 
rut\O . - 0 

e Ce 1H~io:O) KpynHOCTl·IO 4(i('Tltl1 .:10 '20 .4Ut OT 6yuKepa K no 

61 



MOJibHOA ytT&HOBKe. npHMeHeHa ll8rHeT8Tenb0811 yCT8HOBM -
C 38rpyJoqHbiM ycrpOHCTBOM- tia pa6aHHLIM WJII030BbiM 3a 

3a..aaw: 
npoB3BOABTeJibHOCTb yctaHOBKil - QP ::= 8 m 'lac 
Y.lleJJhHLIA sec yrnH 1. = 1,4 m M 1 

B.r~a>KaocTb -cr = 0,6% 
BwcoTa TpaucnopTHPOU3liHH H mas = 16 _, 
JlJIHHa ropuaouTanbHoro yqacTKa L = 4 + L2 == 45 + 30 A1 

Ha TpiCCe HMeeTCSI 2 KOneHa c yr JJOM a = 90° 
CKeMa ycrauonKH npuneneua ua q>nr. 6. 
I. Ct<opOCTh TpaHcnopTnpoBaHHSI onpe~e1u1e rcSI no <f»·Jie ll 

v. = a'VTN. 

113 Ta6nHUhl 3 Bhi6HpaeTCH MHHHMaJibHOC 3Haqcnue a= 17, 
yrOJJb JIC a(ipa3HBeH H KpyDUOCTb LJaCTHU liCBeJIHKa. 

"'• = 17 'Viti= 17 ·1,185 = 20,2 ~ 20 M 'ceK. 

Ilo onhiTHYM .naHHhiM KOHQeHTpauuB cMecn JI.."'SI .:lepHHCThlX 
pHaJIOB npHHBTa paBHOH p-6 ($Hr. 24). 

2. JlHaMeTp TpaucoopTHOfO Tpy6onpOB0):{3 onpe.!I.CJIHTCSI H3 <IJ· 

dT ~ .. I Qp - .. / 
8 = 0,142 ~ 0,145 .M. 

~~ 3,4•Va·~ Jl 3.4·20·6 

3. nOTpe6HbiH pacxo.n RO::t~yxa onpeJleJUie1'CSI no QlOpMyJie 

··~ 3 14-0 1451 V =-., ... 6() =: • ' •20·60 = 19,8 .M1 MUH. 
4 • 

4. 06wue norepH .nasJieHHH onpell,eJJBIOTCH no ypaaHeHHJO 35 

b.P1. = AP. + AP. ·t-aP"+ 4PP. 

5. notepH .llaaneHHH npH .llBH>KCHHH tJHCTOfO B03JlyXa 
lOTCH no tj>opMyo~"'e 37 

L AP _.,. np.• 
a .- "'• - . d., 

A8 onpe.nenHcTcSI no OTHOIIJettHJO ~ K qn~ Re ~t.3 rpa<j)nKa, 

BeJreHHOfO H3 cj>Hr. 27; 
K -llJUI HOBhiX CT3JibHblX Tpy6 (no Ta6,_ 12) paBeH 0t06 MM; 

_.!!!. = 145 == 2430~ 
k 0,00 

20-0.145 - I 57 -1()1· 
1 • 85 · I 0--G 

1 
' 



6. f}pHBe.D.eHH8R J.VfHHa Tp8HCDOpTHOfO Tpyoonpoaon.a RpM llBH)Ke· 
!UtU qUCTOfO B03.!lyxa onpe.ne.nsreTCR HJ ypaBHeHHJI 40 

Lrrp.. Lr +La 4- L ... e; 

Ltx4:. = I,K • n~ 

f/lC' fl -tJHCJlO KOJJeH:=2~ 
J11n- npusen.eHHaH JIJJHHa OJlHOro KO.;'Ieua paaHasr 

K o3ij.>$HuaeuT 6a aaBHCHT oT OTHomeiHH __!!__ 
dy 

R 800 
-=-=55· 

t4 14fi ' ' 

"~ rpacJntKa, npnoe.a.euuoro Ha (j>Hr. 28t 6;-0.1 L 
nonpaBQl!HhlR K03cp<j)uuHeHT A 3ctBHCHT OT qncJia Re; A= 0,67. 
Ko~'I>.PHUHCHT B ::la8HCHT OT yr.lla nosopora Ko.neHa u. no rpa«j)H

KY~ H3o6paiKCHHOMY Ha <j>Hr. 28, )l,JTSl a= 000 B paRHO 1; 
C.'leJ10BaTeJ1hHO 

i ~.·A·B = 0,11·0,67 ·I = 0,074; 

0,145 
l.,. = 0,074 -= 0166 M; 

o.o1~ 

4-.c = 0,66. 2 = 1,32 M; 

Lnp.a = 45 + 30+ 16 + lt32J=92,32 M; 

Ml fJ = O,OJ 62 92 I 32 . 201. 1.2 
0,145 2 ·9,8 

I 

7 . .ll.ouo ;ruuTe .. lLHhle norepu .!13B.:"'eHH5i npH .lJ.RIOKeHHH MaTepHa.'la 
mpeAe unoTCH no <i'opMy.rle 42 

P I~np_M · fi!·Tn 
A ., = i .... f' 

dT·2g 

~ ~ 0.0025 onpell.C.i1JJeTCH H3 rpacpHKa~ npnBeJl~uuoro Ha (jJHr. 29. 
!\ • faK BhiOpaHO ll,.'1~ 3ep HHCTIJIX O)tHOpO.'lHWX M ctTepHa.IJOB ITO T80JI. 10 
~•6Hl.JIM 20 M 



9. ripHBeJl,eHHa.R .n.nnHa .n.n~ paclleTa aaHmeHH.H M.art'pnaJia an 
.!J.e.TJ~ercSl H3 yp aBttelulR 

Lu11 • M ==- Lr + Ltl + L8 uc ::= 45 + 30 + 16 + 2.20 == 131 .~t: 

. P ~t ooc;r.: ~ ,::\1 - 20~ - 1.2 _ 332 _ , 
~ 

111 
- ,] , .t. n · u - , 1~ l _.u . 

U,J-\5 -2·9 ,8 
J 

IO. , rTo·repH n<tB•TJ~JJlBl Ha noa·be .t ~Hrrf- p H<r .. "<f oapt-J1.C'.'lft10TCR 

¢-.lt 4n 

1 J. JJon•pH naB:H:•HH~ Ha pa3r ou Marepna.la onpe;'le.TJ.sn~JTr.SJ 
ql-.llhl 4 7 

• 

~p'!. :;. .:: 255 + 332 -r lo~ + 205 == Y52 ;a ).t2 -= O.OH5 ~l-/c .. u.2 

[ 3. p a60Ta B03!J.yXO)lYBHO~T M aWHHbi , OTHec:eHll rHI 

Ba~MOfO BO:.Hly~a t onp e.J.1.12.:1HeatSI H3 ypaBHCEHHl 

L.,. == 2303ll - P0 .[g~~== 2:303l1 · f .,g~ ~ 230.'~U · O,l 106 == 
P0 1 

== 27:.34 H t . .tt11 
, 

r.n,e 
PM. _- :lP"!. - cz. I P~== 11095·1,15 --t 0,()5 = 1.29 am.a. 

I L 1luTpe6uaH MOW.HUCTh 'BG1!1Y XO!lYBKii 011 pe.;:!c.:urrc.:H Jt3 cJl~ 

\' · L 19 8-2534 _ =- -. -~ - · , __ ==- l•l/l 1r:Bm ~ 15 n:am .. 
so- 10'2 ·Yj to. w2 .o.~., 

"n pu.~t~p 7. Cy.JlHJ (~ 3t2pHn I no.:.t/lem.aT p a3rpy:1 rre HfHr {[(J(\(lJILUf 
Ct.IHaiC)ll\ef'1 nHCBM.ii1'U-r:JCCK0~ yc:T<IHOBJ·aJ. 

fi4 



3a.a.3Jfhl: -
n pon3BO,!lUTel!bllOCTb Qp = ~Q T/ttQC. 
Yuc.ribnhiit Aec nrueHHHhl YM= 1,7 r/.M~ 
lt-111H a r opn3nHT a.TJuuoro Y'taC'rKa Tpacc:bl - 16 .H 

J]_.mHn iH;~pnt K.·UJ!hHoro y,H.tCTI·~a rp;'1ccL.c- 25 -~~ . 
Ko:n~l!eCTBO KO.:ICH c yro~10M a= 90 - I 
CxeM<i yc raHOBHJt np~n~e.'l.eHa 11a cpnr. 5_ 
[. c 1\0p OCTb TPf:l HcnopTnpoBaHnST onpe..ac~1HCTCR 

u,. :::: :l lf y Ill ; 

a upli HHM 4~ P.TCH ITO T86.'! . :1 paBHLIM 18. 
Tor !1.:1 cKopocn .. TpanrHopniposaHHH Gy ,!I<~T 

·u.a == 18 V 1.4 = 21.5 .. tt/cen: :.:::: 22 :«{ce1(. 

H3 cpopMy.1hl I I 

no HMetoUIJBICH OTibiTHbTM lt~ H lihTM ll.'IH 3epuOncpcrpy}KaTe.1eii 
OHlleHTjJ~HUIIO CM('CU npHHlLM3f>?.I paBHOfi p.=2.1 (flHTI'. 24). 

2. ]1,ua Mcrp T]Ht ll cnopnHJr o Tpy6orrposona onpeJl.P..nwrnt · ~n 
-.llof 15 

n~JH l Uf.M Hl"M llHa~~lCip Tpy6onpOflO)'l[~- 0,165 Ar ." 

3. IIorpe.~ uhllf (J (ll"XO.l B03..lyxa onpe.ne.n~tCTCH no <lJ-.:"Je 18 
··~ 

'r! . d- ,. 14 0 165. .. v - . _ _ '! A v.,- 60 =: .,) I - • • - • ~2 ~ 60 = 28.2 .'t'Jj MUH. 
4 4 

-1 . llorepu ,!HlB.1 e1U H1 Ollpe!l~.'l~lOTCH IIO ypaBHeHHIO 35 

~p'!. = llP B + llP .w -1-aP n + :lP p• 

5. noTepH llHB.IlCHIHI npt r i liHI iKt"lUUi [IJICTOfQ 803JlYXa onpe.ne· 
IOTC}; nn ip-J1 e. :37 

... 
V~ · la 

2g 

-
.u . .H oou. em .~ 

Onpe.J.e.i1 st en~ ff 11 0 OTHOHTCHHIO ...!r_ U tUJC.rty Re W3 rpa{j.tuKa. rrp'H
k 

il CHHOI' O Htl qnrr . 27. 

fipHH i i ~ a5T :-c -- ,._-- I) 

6 lV l5l HOBblX CHt .. U ... JHJI X r py6 4 ;j Tan. L 1-. p aBHbl !\t 
I 110.1\"ttlBf 

' ,j 

Re == 

.!!:!.___ - I6.=J - 26SO· ~ 
k - 0 Q(j- ' ... ~ 

I 

20.0. J6l) = 1 78 · 1 06~ 
I 85 ' ]1)-G I . 

i.ll -= 0. 0 ~ 58. 



6. npnBe_!leHHa ~ ~t_.1nH Li Tp 3HCn0pTU0f0 rpy6onpoBO}l;l npH • 
HUH 14 Her oro B03JlYX j orrpenc.rJ.HCTcs-t tn yp a~HeHIHt 40 

Lnp. B == L~ -f- L,, ... L L'J,IC· 

l1:1-:.~a Ma.1oc1n Bt~ .TIHt~ ul!oli '- 11 \L,. upette6per aeM 

~-~~~.TI==25-H6=41 Jf. 

i. norcpH .J(lH.l~Hilil B Tf1YOOT1pOBO!lf> npH lt~JHI\CHHH 

~I y x a G y .a YT 

~~:.!.1 ,2 

~·~.H 

• 1 ...... .-) 
~ Hl .lUt IJOU, CJ/1. 

8. llono,·uune.1 uHt..!C IIOTepu rra n;tt:'ll HH npu :ttmiK l:'!tlllli M (tTe 
tHipt!H.".'lHH:)'fCH flO f l-; t" 4~ 

. . 0 l) ')'),.. ' . 
; ••. 1 == . ~ ~;:) 011pe aeJut e ~~ sn r palJ.IH t..:a I upu IH~1lefl HO ro Hfl LJHII·. 

Lop. M = 2fJ + 1 G -; L 2\i~; 

Lii.,.c == l3 x ·ll; l:rlf -= 14; n == 4; 

Lrr(•. w == 25 + l6 + 4 • 14 == 97 Jr: 

flP w == 0.002.5. 25 91 
· 
222

·1. 
2 == 11 oo .H.M ~oa. ('IlL 

I) • I f);l • :! • ~ I ~ 

r.J, nore}) 11 ,1a H.I f:' IHl'il n,a,1
1

rH1!1 ne!tl \1<1T~p1~~.'1H OlllJt>.lt'+HI.fO'f('.SJ 

:\[) '1 ~ J16 

r .!:1 E': ~·._ - l.l\0 j)OCTL BUT CliUIH 3CpHa pa F.IHa IT 0,~5 ,H CeK~ 

•j·') 

~Pn -- 2S. 1 2. 2~ -- == iin ·" '·' 8()0. em. 1 ·I f) _ B (').__ v, ... } 

s == I.G; 

22:t·l ,2 .J.P .• == 1.6-2f) - 1191) Jt~ ~(1(}. OJ/, 
• 2.9.8 



1 1. OtJJ!.laH norcpn 1\<Hl.ileun.H cocraHHT 

~P1; == J ~8 I 1100 -L 77\J + l 190- ~:3078 M.·t eoo. ern. 

p ~LlpC'jJ\eHne P- 1 0.308 = O,fl02 r.rTu. 
B 'HtBllCTI.MO(' I'll (rr pa·~pca.:c:HH~I flUiJe;IcnHc?.I y,~l~:r~-~~tyJo p.16o·ry ~~ J 

acp 11r:a, npHBe;r,~H hl>rc !~a cpnr.. :~0 

N== 
l'·/..M 

60· 7 .[;. 1 

LJ.l = 4 7C.IO n:z.H -~~ 11 • 

28,2 . 1700 ""3 ~ ----- == .-... ,iJ .} • 
60-75 ·0 , [J[J 

c. == 39,~ I<IJfll. 

J JJ,mL'{ep 8. H :s He(:Kn;n ·E\IL\. TOtff:I\ 11 o.urry no.:J..iJ:C:iKJJI Tpaucnopnr · 
(l;n UTEO C 11pOU3B0)1HT~. I hHOCTblO Q = :1,.=) rjrtaC rpa Hy.tHpOB3HHLifi 

·~ \H(\'(\ • 

·y~·te.lhlihlii ucc 1\ap1yK()- 0,95 T/Ju3. C.:~e .\iH TlJ:aucnopTHOro rpy6o
)OBO.IlJ aH2.~'TnrJPtHa rrpc.:l.r~· , ;1J-t""teuuoi[ Ha cpur. ,j, B cxeM~ liMt.':t'TC.H 't 
),1t'1Hl fiO.!l yr.'IOM 90'=' H O.!lHO KO,'I eUO ITO.£I yr.!lOM :10'~. llplPH~M T)HH IC· 

p1'HH ii Tpy6ortp0HO!l UMCCT ropH~OUT<l.1~Hhie yq;~(Tl\11 oGmeii )L. I Il HOii 

8 .u n AepTu.Ka.1LHhlil Y'lacroJ\ 15 : r npu :3-x KO~lP.H~l x ~wa yr.rro~.r 90:.>. 
:JJI II(l B03!lyxonpOBO,.tl.H C rop!i.30HTa.nbJI'hiM yqacTKOM- :3 Jt C .ilBYMH 

l!C"Jia t..· H- O;lUO IIOJl yr~IJOM B 90°, a Jtpyroc B 30°. 
n j..l~eKT1IpyeiC.H BC3ChTRatOIUa5I ycra tiOtH\a no Tnrry I 1.. 
l. C.Kopocrh rpaHcnop1 n py1olllero RO:=tlJ.y .\a y con.1 ;~ onpe.ut".lJJcrc~ 
t.p-.. ·te 11 

vo == ~ Jf·rH::::: 2;) V0.9.5 --- 24.4 -~fceK:. 

81a CI\OrHJCTh .'lt.H.:Ta TOqH ;~ il./!H OCYlUJ2CTR.il~IHl.H Tpaw.:rropr a C)".XIi X 
~ 11)~.1 11 uenpcpblJHICJI""O TOK<~ g():l!ly.Xa. ~/tHTThJI3(HI :tUITEOCTb rpauy . ."1. 

i.,tQ}J\fiOCTL <:J.lLlB<~ li<! 1\YY.M 3 np 11 ltj) H 1\l<..'llC'lJHJI a li'l 0M3TII'-lC:CKOji eJ,
Mhl Ji li~06XO.J.HMOt'l'h Hf ... l.J,"be~.ra O<'~tHIIero Ha rOpli :::Hli!Ta."JLHOM 

ac fK0 M<l TepH a.:J a, rrpHHW\r Hl'M 

~:t~~ 2 · o0 == 2 · 24. •1 ---~ 50 .~t ce,.;, 

2 
-- ~(r3qt~Ttl!He11T Jan;~('.(i c l·~ opoc;rn, cH1P.( IJC'IJ!JBalOmnii r1epc.Mc£..Ue · 

J\ tiHQ fJCf'llll.HI.X H OT J.<?.fl hi I f,r :\ ttpH.lHrHili1X '1 .::lCTJ~U-
r ~ OHI!CI[1 pal UBI CMl'CH ,. ITO Oli hiT II biM .ii ;HHihf ~ [ jl.'I:H BhlTIO "III t'UILLalX 

ld1H
0
)
8

0•·: n pH IIH~··! ae:TUl rt.:JBEoii OA :1 (c.: .. n·•Jafr O(·oGhiX cBoHcr1~ ~Jan·•-• ... ;j • ~ ·) a 
- . .. Ha Mt-:i1·p t· 1-n·on11 pOHO£la onpcJt.e.-uTeTOI IB <P-.;1 N i 5 

£1• - ... 
r - I 3 5 

• ' -·-o.g2.H. J 3 , 4 • [j.l). 0. 15 

51J (i 7 



3. norpe6tthlfi paexo!l B03.ii.YX~ onpene.:rsu~rc~ n:l $-.rtbl 18 

4. llo1 epu ;~.au.nenun ollpe .rte:uuorcn no ypaBueHlHO 35 

Il()Tep H llrlH.Ie lJ U1ol 11 pH .'UHI>Kellll rf 1 lltCTOI~O uo:t.n.yxa 
JJSJK)J LH no ())op.M,:V .1e 37 

• Lup.l 
-~p - l --
~ ,. -- r.o . 

d, 

IlpnllUMaH k _L.1H HOUblX C.Ta.llhHblX TpV6 H3 Ja6Jl. 12 paul{ 
? • 

0,06, no oruorneHHIO dr- ....:: 
2
-0 -:: 3600 u 4:HC. ry PefiH0.11hna Re 

k O.OG 
- - tr · tt - - 9 1 OB m ..f. -. - - .11 • . aaxOAHM n:.! rpa,vnl\a, upnae.n,euuoro Ha ,1, IH . ,, 

i .•. -;:. 0,0145. 

:1. Opul\e.Q.c i iHa~ .tl .. 1111t~ ·1 paHc:nop ntoro r py6onpoHona npu .n 
it\eHHlt -quc1·oro soJ!LYXa onpeJl~:u•P.TC~I no ypanHeumo 40. 

3llecb yttr~ua · .!l.' llHla -rp<tHcnopntoro Tpyt3onpc_mo;la n B03!lyxon 
no)la MeiKflY (rr,a.e:nnc:t~M :' n (fHI .. lL·TPOM 4 (tfHrr .. 1 I. 

L - - "I t- ''l ~~ r.p . 'B - .... r - " T - ~lilt:" 

fi cXeMC lpy60it p0B0,1ti U\1f'lOTC51 'lfl'Th1pe KO.ll'll cl no !JOe (f (IJ 

Ko.neHo A 30°. 

r,!le t -: ~0 ·A·B onpe .. te.JlHtTCjt n3 Tn6 : m11 l3 n 14M cpur . 28. 

l T. .. 1R J<o:zeua -90.: 

It .1 Sl t< o ! 1 e i"Ia -- :~0 -

ror:~a 

GS 

l n 0- (\ 0 1 ~2 _ 1 2 
~\· ~::.. ' ... , I i:J .-~ = , _u; 

. 0,0145 

l 
'1 0,..1 0,22 .. 0 

3Jotc -== ~,.. , ~> --=- =- u~ o •lr: 
1'1,014;-, 



npuse.n.eHH8Sl II.J1HH:l Tpy6onpOBO.la Jll)H llRH)l(enHH T-IMCTOfO 

EI03.fl.Y xa 6y .H.l!T 

L,.P. = 231 t- 15 + fi,6 ~ 2.~2 ;,, 

6. DoTepH .nae.i'JeHuH B Tpy6ontloBo.nc npn .. 'lRH-eHHH qu-:Tot o 
ti 03ll.yxa 6y.a..yT 

1);)9 ~0'2 · I ? 
~p -I"\ - 1 4' __:;--.. .- - '>0:::.30 ., ~ a - - v U 1 . 1 - .... u I("' ~ • 11 

: 11 ·~·) ~ 9 °1 ...... _._ . . ~ 

7. Jton 0jBHt1 e.flbHbiE' noTep II ,a,a Fi,ICliHH II pH il.hHlKeHHH M8Tt:
pn.~.iJa OJJpeJIL'/J>HOT C53 tJO $-JJ e 42 

i .. -= U,0025 no.1Y'IUeM n3 rp<H1ml\a. npuue;'l,eHuoro tta tPMI. 2Y. B 
: ~ aBHCHMOC rU OT 'IHC~Tta <Ppy.1,a 

Fr = --1~ --_GO ~ .34. 
J' d1~ - 1 ·o.2~·9.8l 

II v liB{';l,CJi Ha 51 ,lJ.'lli Ha jl.il H. rae L' (. Ta 'I p~ ( ( nr r T c..-.,.:: a TII H )l.LI-')FU•l n Jl.'ti 

rcpHa.IJa 

I - \ '[ \' J _l ,, { - 2 1 H.! ' ~-
' lip. M - ..... r - · • e "1 - at!( - 4V T 0 :3 · 20 = 303 At; 

l~,.. - 20 .~t 6epe?.t Jq TfU),!JJill.hl 19.: 

AP N = 0.002f,- 0,43 30~ · 50~ · l • 2 ~ 250 .w.w soiJ. rm. 
. 0,22·2·!).81 

1:r.. Q, 4J · ~ • 2 · I a· ftU ll 3 ---=-- - l{ZJf, 
~n - 1~ 

tJ" -- 1 5 Jt c c,... . 

~ - llon~1m !lliB.I~IilHl H(l Pll3l'Oil MaT·t-pHa;ta nnpt:".ne.tSJJO 1 c~ 110 q.-.,e 4 7 

i 0. () (. liHI H n Of~[l}l }.I, a U.IH.• H lUI 

~Pr -= 2530 -f- 250+ J 1 + 132 == 2923 IU,-.111• 
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XVII. YCnOBHbiE 0603HAIIEHH" OCHOBHbiX BE.nH'IHH 

dr - ..illiaMC~]' -rpy6rrpono)1a, _., 
d .. - ,.lHaMeTfl ••at.:n-rubl (xapakiepnuit paJMcp), ~~ 

l.np. Js- npHBe.!ICUHa1ol :L .. 1HH3 1'py6oapOBD.Ila npH .lB!UKf'IHfH 

li03.!lyXat M . 
T.np ~M - £111HtU:",..!leHHaJI .l•1Hrta Tpyorrpoao,la npn .lBHlKeHHit cMeCII 

xa c At arepHa.1oM, M 

ff- BblCOTa BCp'fHita.rtbHOfO }'~aCTKS Tp)'c5onpOBOJl811 M 
v 9 - cpe..!liUisr c.l<OpocTb ao::~ tyxa FJ nonepequow <.':e,u~rmn 

Obl, MlceK 
VB- 110Tpe611LIA paCXOll. B03.ll}'X3 npH aTMOCtPL')liiOI\l 

.tt3/.Mul(; .•c3fceK 
.. - C[)C!JliHUt CKO'J}OCTh .'tBHJKCIIHft llaC'l"IIH, .f4.rCelt 

V~e- CKOpOCTb BHT anH W •aaC'THUN, M/ceK. 
Q- npoHaROJ"li1TeJ1bHOCTI. }'C:!TRUODJ<M, T/~tat: 
~- BecODaSI KOHU€1HT]l3llHH CMeCH 

la - y ,ile.ThrrY:R H(.J;(! B03.tlYX a. K~/.14!1 
lM- yae..lhHhlA ncr. ~t:·tTepua.lJa~ r/M3 
lo 0~1,eMHhlR 8Ci.":. Pt1HTepU3.J1a, T/.'tf8 

rp- D.'la}f(HOCTb MaTCplUtJJH, Cfn 
i,,.- K0~4~tiJHU.ReHT CUrlJHHUB.'leHIUI npH JlBH>KeHIUI CMCCR Mrl1'Cp 

.TJ:a H RQ3liYX3 
An- Ko::.q,t~ H rnreHT corrpo"r a u.neHH$1 nruc .JlBHlKCJlH H quc1oro B os.u. 
P"- .aan.'lenue c>t\aroro no3.!l} xa n na•ra.1e Tpy6onpuuO.rt'-~. ura 
Pk- aas.1enHc rM\aToro no:l.lyxa B Kolme T]}y6onpono.la, ara 
Pn- IIOTepn ,lla.R.'tt.!HHH ua no.lt..t.~M nepnuc.a.·rhHoro ClO;lO~~ eM 

K.2jC·M~ 

P! o(Jutaft noTcpsr JtiJK,1eHHSI n Tf•y6onpoDO.AL', K2/-~3 
~P8- riOTC('nl ,ZlaB.lC"IlHM npH 1UHijf(elJBII 'U1C'l"'f0 DOJ.!lyXa, 
t!P,.- !lOnO.IIIHTeilbHhlC JTOTL:p11 .IJ.aB."leHHR Ulllf 'l8H~eJHHI 

ll a, K~{~4t2 

dPn- noTepll Jt;:U1.1l'JHUI na no.n..il.Cjt)ktJttHe Tpancnop-rupyc .. r.son· 
pH3.'J3 DO R3HellteHHOM C:OCTUijHHH na DCp1"Ht<:l.1b!l0~1 

CTKe~ ~/.~2 

~Pp- tUJtepH .[l3BJI'l!JUI14 Ha pa.'lrOH Tl'a~cnopTHpyeM'LTX ••HC '"'IHt n 
::tarpyJKe IIX B Tll~_!i('n~pTUbi'A "J py(tQilpOBO.!l, K~jM': 

- •JHC.1o CIJpy,.aa 

£.M2 
"W- K03cPcpHUUNIT 8Jt3KOCTH __,. 

Cl!IC 
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11 HJIC.. Til H 1(.1\fA H T. 

nHEBMOnOt.tTA 

(flfiEBMATHliECKOE TP/\HCnOPTHPOBAtlHE JI.OKYMEHTOB 
H MEnKHX nPEJlMETOB) 

nH~BMa rlilleCKOe TpaHcnopTll[.tOB3HHe ..10KYMCHTOB II M€.-1KHX Tl 

/\U~TOB OTHOCJfrCR k ca MOCTOHTC'.ilbHOii 06 n a (~TU nuenM aTHtieCI\OfO Tp 3 

IIOpTa 4JTYtiHbiX rpy30n. 
nepCMClUCHIIe T 21UIX I'I)Y30B D Tpy6onpOBO;I.e npoHCXO,!lliT B t\a.l 

poB~UUOH Tape cneuna .. "'bHOfi KOIICrpyKUHH (TaK H33biR~t:tMOM naT 
He), a B ueKoTophlx c ilyqaHx n ri~3 T~i!Jhl, cc.~u xapaKTep rpy3a 
.J.onycKaeT. j].nana3oH aeca WT} .. QHhiX rpyJon npuMCHHeMbiX u ·-1 

BH..il~ nHeBMOTpa HCllOpTa, KO.TJe6.TJeiCST Or HeCJ\O.ilbKUX rpaMMOU 
1.5 K~. OcpcnaJI. .naa .. ,ennn so..,11yxat non. JI.eiicTRJteM KoToporo npon 
IlHT nepet.~eweHne narpoua. Ko.iJ.c6.!JcTcs:r R npeJie..,~"Htx or 300 
sooo. K;: L.u 2• 

YcrauOBHBWIICC51 B npaKTHKe l:pe ... unic ct\opocTn J(liJOt\etnt.H r.:py· 
B Tpytlonpouone xo.!Jeo ntoTcst s npeJte .. ax oT 6 .Qo 20 .lt/ct~X u onpc 
.1JSIJOTCSI pa31THLJIIbiMII $aKTOpaJ.ni: J[.nHROH U KOHij)nrypannert rpa 
nopTHoro Tpyt'Sonpooonat accoM n ra6apHlllh3 au pa3MepaMn rp) 
II T. ll. 

Iti!.R ycraHoBoK nHesMaTJtqccKoro rpaucuoprHpoaaHIUI IUT~ qH 
rpy30B 06w.cnpUHHTO t-t:t3BaiHte nHeBMaTH'QeCKO"fi fi0'1Thl. 3TOT TepM 
li('.TIO.!l h30DaH B ll,a.l]bHelhiJeM H3iJOiKeHUlf. 

06.'TaCTb JtpH MeHC:HHR fl t-teBM aTH 1iCCKOii notJTbl )l&lH T!laH("rtOpTJt 

Ba HIUl .;"IefKOHeCHhtX rpy30B Otlellh IJHipOKa. 

Ewe B cepe.JIUHe n pow.1oro ReK:t upe~ lnpHIUE\lCI.liiCb nonhiTKu n 
110. JhJODaHHH npiiHU,Jina JJHCB.MOTJOqThl H J<aldt'CTDC O.lHOrO iH::l tnt 
nacca:iKHpcKoro TpaHc:nopr.ct. C}.aHaKo :3Tn nOiihiTK11 npaKT 
JHatJeiUtH HC UMC.rl H. 

I l'HeBMaTfPiec KaH no4'r<t ucno,li.JJycrcH, r.llaRH M ~1 o6paBo:~1. 
Tpaucnop1·nponct tHHI IIO'ITOBbiX 0T11p rHJ,IletHI fi, UOCbl.ilOKJ 4€'-]JTetKe~. 
JlOBhiX 6yMar, KBifT .CHllUtif. H a K.n 3}l.HhlX. HC'I Opli i1 OO.:"I1?3Hlf H .apyr 
.no1<yMeHTOB. 

B n poMLIW n:eHHOCTH n pc.!li\n~TaMn nHCB:MaTHtrec Koro TP aHcnop-rn p 
BaHJUI SlliSUUOTCH pa3Hhle liHCTpy .lC'HTbl • .:1a6op a1 OfJHLie npo6bi. oopa 
Ubi MeTa.lJ.TJa u pe.3UHbl Me.llKHe ncra~·nf H T. rr. 
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B yc1·aHOBKax 6ccntpt1Qro H5ecrrarpoul-foro) TpaHcnopTupoBaHu~ 
rpy~.rnm Moryr tJitiTh ¢pyKTLI: OBOIIllf ~ ~,3)l,f!.llUI fiHlllt'n<.llt npor.n.lru,neH
HOC"I H. ll.Mett111HH:~ OITpe.!lC.ilC'HHhle l'.a6a pHI Hhle p~n~fephi ff(l<~ HHJ1bHOH 

$OiJM hi ( Kpyr; 1\BaD.pa T. I IJHlMO)T0.1bHHK H T. lJ,. :~. 
B ci'paHax 3ana.'luott Eaponbl n .CIJIA nHeBManPICCKC:UJ JWLIJa 1111· 

ur.1a OIJeHL llJ ljpCJKOE' npu~lC'Heuue. 0Ha C ycneXOM 3aMeHHeT Tpy.a 
KypbepoB H pan:bL'JbHLJX B pa3.1U1(HbiX npeJlrtpiHITlHIX. 0 MaCWTaOaX 

~ r 
p .i.:L3BHTJHI ITHeB~laTlJIICCKOU noq J'ibl 3a.pytle:»{OM }l3IDT npe.fl.CT3R.'leHHC 

c.ac.J.ymwue n..aHHbCr: rotrhKO a llapinKc n6ruaSJ npont;.KeHROCTb BHYT

puropo.ucKux Tpy6nn poRO}J.OB nnenMOIIOLfTLI npeiH·dllr<H~T. I 000 K.4t. 

A EepliUIJC- :170 K.H, B JlOH!JOHc - :100 1\.H n 1. .a. -
3TOT D~11l nHeBMOTp3HCI10pTa 11p1tMeHHCTCH Ua JI()L[ l'aMTaX (U.lH IW~ 

p t:ClMlKII KBIITaHIIHil! IlCJ.ltpOK;-:p'l'. rHfCCM~ HOChl.ilOK), Ha Te.lerpatt)aX 

~ . ..u,-ul nepecbl.lJKH u.l(HIKon 11 Te . .rtr.r~HIM~I), E~ apxnBax, Ha a:~pnnopTax, 
B UO.'Ibilll~X npUt'KTUhl X nprn HH33UlUIX, I'Ol":'rHHHUaX, B Mara:.HUI.ii X H ,'l.p . 

ToproBhl.X npell.UfHHL rnnx, B .lCtJ:CUHhl~ } 4pe1K,UCHHHX:. ua Oo:1 niunx KOtt· 

~pepeniHiHX Jt KOHrpeccax, B pec:rop:-tH ax, H a c.:1 ~IO.ITeTax, ren.1oxo.aax. 
:rKC ... 1C)l10ltOJ)OiKHOM Tp3HCDOf.ne ~:)1.1H llCpC'Ct-.l.r"J K II HOe3.LIHbiX llOKy Mf!H

TOU) ll T. Jl_ Il HCB~laTJt'~eCK:i'H nOt£Ta IHI Ill, Iii IIIH pOKOC DfJ 11 Mf:'IIP.tlHC 

T(H\}1{~ ·Ha MCTa;I. .. ·r yp J'ITIJecKHX n XIDliPit:'l~KJlX npC.il.llplUIHUIX .!1 ... ·1 H ncpe
(~bi.ilKH o6paJUOB ll rrpo6 OT pa001IIt.x \1t't'":. I' B .:ta6op £JT01JH11 U ofipaTHO . 

. Boounte 11tleHManiiJCCKcU1 no4Ta l~ ycnexoM MO/Ke.T fihTTh ~tcno ::JL:JO· 

Balla Be.1.n.e. r JJ.e Tpcu~·er~H ohlc 1 po, HCJ.J.C.tKuo ~~ .3cpcf>exntBHo ncpechr
."I ~'th Te ll.llH .. UllLIC Men KHt>. npe,.O,Ml'TL.J H !lOK\":!'.fCHThi. 

flpnMeHeHHe TJJieHMaTJtl[CCKUX )TT~JortC'rt; ,'I)HI rrepeCLill"JI UlT) lJHhi.X 

r py:JOB CIIOCOfh":TBYf>T (HapH.!l}" C ucyntf!'CTB.'lCUHeM TCXH0.10rlltiC'CKI1X 

tllYlll< llllfT) yMeHbllH~HHIO ynpaB .. 'ICHlleCKHX paCXO,.!lOH, ycKopeHIHO )lOKy

\lCHTOOOOpoTa. ~KOHOMliH BpCMeiHI H TIOBbJIIICHHIO onepcHHRHOC:TH B pii 
6oT~ n pon::!BOli,CTBCHHoro u aJtMH lfHCTIJ antn.uoro nept~oua.la. 

TIH~BMa nPrccKaH IJOLJnt ofi:1 a,!laer pH.:lo:·n r1pt"u MymecTB nrpcn .lPY· 
ru~m cpe.!lCTBa.MH Mt' .\tU!H.i~TllHT. 

I\ OCHOBUhll\1 ee li,Ol'TOH lfCTB.l M OTHOC.H"rnr: 

I. B t-A<:oK iHI npoH3BO.JHTe.1hnocrL u uhlt.:TrnTa ..i.lOCHlBh 11 ,1 a c:~1e 1 

JTp ~P.feHeHJTH 3HJ1HITe.1bHL.JX CKOpucrd'r (;ro 20 .M/CeK.). 
2. Bo.JMOJKHOCTb no.1 L~Ofi u,·111 11a C:THllHo~[ asrol\u.nu3•~ umL 

:3. Bo3MOIKHOCTI.o ot'k.1YIKHB3HHH c.7iomut-..r • ...: ·rtH~Cf', a TaKiKC Tpac·e 

fiO.iJf.:,WOii nponJ it\t:'fliiOCTH. HCLfHC.lH.CMQH K'lf.'l(J~1t>Tp ~i l\llL 

~1. KoM.JJal\ rtlfH'Th H ],[ a.1L!li Bee auu•~ P<lTYPI1L 
fi_ h0.1hiiiH12 B03~0.iE'\:HOCTU: .l• I H ytrH$HI<3UJJTJ yJ.l OB U .!lt' r~~.'l t' i1. 
OcHORHbJ.M ~c . .Jocr <1TKOM Hlletn.Jonat~n" 51B.1Hcn~~· cp ~iRH urr..u.1•o 

Bbl romrH pacxon .~.iiel··.:rpu·-m epnnt. 

I. nliEB.MATn4lCKASI nOLJl..\ R (:f.CP 

n HeB?.TaTHtJCC I~H.H IHJ1IT (1, Htl~l\IOTJJx H.:l l:BOH .HllU hie .tOCTOII t:IC fB<• , 

He ~·HtH.HtJ a ewe HH.JUeilo~ un~ro M('CT a B CCC P. 3 ro·1• Hecr..,~u~ . . ::.$ij>eK, 
"rTIBnhtfi BH.!l MeX4HnT:-i:i I litH npcH M yme,··1 geuHo ntr yT IJHYtt(.lt':M;1 CIPit't:Ko-
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ro H ropO.JCKOfl) tpe 'l(.Hl(i CIHI3H npOilO.!"TH<S~?1' OCT <1133TbC:R 11.0 C: 
Bpe:MeH Jl eUlC He OCBOt'H tl hiM 0Tt'4~<.:TBt'IIUOii npOM hTIII.I l::".liii()CTI•LO. 

B H aCTOHUl~e ope ~.15J B cccr li aCLiltThllHll'TC5£ HC oo.TJ~t: .. my~ 
CS1 J'KOB .llCiiCTBVIOWHX V(.:TC.UIOBOK nHeBMOITOQ I b.l, 8 TOM 'QHC ... 1e jlO ,..1 
CHTU HMnOpTHLlX (Ha ~\·\OCKOBCKOM H .. TJeHHHrpa;t.tKO.M r.1HlBn01.£TC1MTa 

IICl ll,eHTpa.1bHOM MOCKOBCKOM re.1erpaipe . . B li3J.aTe.TibC1 8e ra 
«npanaa»~ Ha .._1\tOCf\OBCKOM U llHenponeTpOHCKOM W!UHHbl:X 33BO.l 

H Ha HeKOTOpLIX Me}fHl,yropOJlliNX re.iJe<PoHHblX en1HUH51X). 

Oreqec:rneunwc ycraHOBKH fihli10 .. 1H~IIt.L KycrapHO 11 .1r1.1t<Ko Ht:' 

ucpweHHbi H pauorc. 
TiH O.J.Ha H.:l npOeKTilbi.X opra HH3 3Ullli 11 e 3(11HB1<LCTCSI C:lh:'if·er.t 3T 

'4'f't.."KH l\OllCTpyKTJIBHOfi p a~i j.1 aUOTic\Oii n HCB.\iOnO~l'hl. H 6or a Tulfi Onbl 

:3apy6e}K II hi X CTp aH B rrpoei\TH pOBHHHll H :ti\Cn.l ~ aTHilli 11 '3TOfO BH 

lliiCBMorp:Hh.'flopra B CCCP . LO~ IihllhiM oupa:JOM He fiCJJo;t~a3yercH. 
1\\oiKHO yKa~<iTt. .'JHWL Hii npO~J\l" lihH~ ~IIICTHTYH..J: «fnnpoMf':J» 

« Tr<ntccurnancsH"~h». r .rrc 1Ia cTJi'IHO Bt';1r-1·c~1 pa:1pa 6on~a IICKoror 
BIJ.T(.OU 111lCDMOfl0'4'1'hT. 

B nepno11 c 1950 no 19:15 r. pH .a npocKTOB 6bl .. 'l pa~iiJ a6or a H UI lK 
«CoroJnpo~r .. teX~i 11 tt:4aU1Ht» n •JJI.('Ht ryToM « l "JinpocBHJb». 

T ,:;a 1\oe no .. 1oiJ\eHltl' B 3Hat1 nTe~1bHOI1 cTeue11 H o6b5ICH~e n :H <H<..'.\ 1 

BH~M n CCCP npon.:=mO!lCTDenuoii 6a3bJ :vua H'.>I'OTOB.1CHH5£ o6op~·,ioBa 
HlHt ll ll.0.1Df\I!OrO BHJ!MJH~HI ··nOM)' CpC,.lCTBY MeXaHH3ttllHH. 

H 6.f1IT:/K;:lllm~e apcMH 6yJ1.eT Bt.J.lC.lC'H cncuHa .;'l n~upnBiiltHhrii Ja 
.l.'HI IBI'OTOBJl~HlHI If !IOBOUKH Ht'HifiO: I t'C XO.JOBLIX THTIOp<L11\iCJ.lOB 011 hi 

HbJx ot"ipaJUOB o6opy.tonaHlt~ nHCB}.fOll(>4 rhf. Pcupa6orKoii yKr11<HIHO 

THnOHOI 'O ouopy.:zoB2JHUI y>KC c l9GJ r . 3tfiUI~.I(ieTC.H BHI-tHI lT!\\Al 
.., ., 

HCnO.'lb~ Vff lltJC.lC' !I HUe ,llOC I'll >t\l:'IIII.H TCXHHKH B '-J I'Oit 00;1 HCHI. 

llo n·poeKTy RI IH11I1 T~\ \A HI' a !lOJHKCH Obi I !l ME'X:nrti :HJ potH~H l:pe 
c:nHBfH nHeHM0004Thr crpo~nuufir.H Ll UcH.:ro.Hwef! Bp12l'.BJ KVYHHcihu 
IIU1na.MT npH 1\~i.1i1J1Cl<CJ)l BOK38.1 'e n r. ~ \ocKBC. 06HHH1 li})CJT.HiKC 

l~ Ol"Th rpaHcnopTHbL\ rpyOonpOBO;IOB 11 HflRMOllO'lTI•I iTOfO 110'-IT aM 

i.~OL'TaB.,IHC'T CB~UH~ 2-X K.H . 
B na.ilbHeiiwcM ycT~IJObl<H nuL·sMonot~1 bl T<u~oro JKe 11Inop:n~1ep 

6yrrvT 3aHp0Cl\IUpOB3llhJ !!}15.1. IlPYfHX rrpe)l.TTpHHTUii. 

II. RPHHUHn AERCTBH)l H K.TJACCH«PHKAU.HSI CHCTEM 
OHEBMOnOlll b~ 

ilBJ.DJ\eHHe narpoHou B ycra:rosr;:ax n HeHMonoqTUJ o6ccnetutnacr 
naa.aeHueM aoJl!.yxa. natpou rro.::r .lJ,eiicTBHeM :1roro !I..aBneHIHI 11epeM 
maCTC5I no Tj))'UC C onpe,rte.J1ellHLI 111 MH HHM a.llbHitl.M U 3a3opa MH Me 

)'II/HHH5li0Il!l1MH IIOBCpXHOeTSIMU Kopnyca OaTpOHa H CTC'IU\OH •rp~ 
~TII.10TH5110llllrM11 ·:J. Iell.lt."IIT3Mlf (;,' IY.>!CifT '()~ I()JH<a H XBOCTOBHK naTpOH 

ll ... i I'OTCJB•1HC::\fbT't: 11 3 I,Q)f\11. $CT pa, pto31iliht II., I U l\ 3nOf0-.'1 TlOO .upyr 
.:J.1<lCTIPIIIOfO r~taTe!)11<l~·w. l'O.o10BKil If XBOCTOHIU\ 5£BJJS1IOTC}I O.lHOBp 

MeHHO H ururpnpyiOntH l'IUi '3.'1e:\IeHT aMH ,.1Blln\:) TJJ.erocH na rpoua. Be 
EJHHa 3a30pa onpe;le .. 1HeT CTCnCHb OTCTaBJHliSl naTpOHa OT 1303!1y 
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( r .11·: HaJL>Jn. «!...~K0.1bfKCHJ1e~;) II l~n.:BfO)I{HOCTL npOXO;'la n <HpOH ri t.Jepe3 

Ht'n p~.MOil HHP.tiHblC )'LJH CTnll TpyoorrpOBOtl<i. 
fl ~i ¢11!f. } ll])t'.rlC:TaB,.clCHb! HCCt;o~·LnKO THnOB narpOILO.D~ [H3J.,1'U4 3}(_.

JIUD~C:R Il,llcUlt'TpOM, .!J,.lHHOft 1 c.nol~060M B.•TO:iKC'HUH rpy.3a, 3anHp3IDW.lHI 

ycrpoitcTHOM H np. 
H ~ cpnr. 2 u3ori pameH naTpoH ~.151 Tpy6onpoBO.la npH.Moyro.~1bHoro 

ce,teHIUI. B ~H . .rry ::matrurc.:u ... Horo IH:'C['I rpy.3 3 na rpon c.:uat'lmeu pyttKo~i 
-n H yli.OOCTBa o6c,il. Y*ll13ci ll JHI. · 

n~rpOH .5iB,;'{5H:'TCH OllLHll\f ll3 OCHOBHLJX 'i .. ·le;\feHTOB OOopyii..OOaUII\1 

ntte lsMorroruLol u ero pa::n.rerbr onpcne.;nncrr ln:"f: y3.lhi u ycTflOi~C'TR~ 
VCT~HOBhH. 

KoucTPYKllHT.I H rauapHTllhlC p.rnMC:p!bl rratpoua ':HHHI4.'.~1T OT ·rpaHC-
]10pT11j))'P.Moro rpyJa u MoryT filh,.l 'b ca?.IuiMU pa:i/HtLIHhJMH. -

:l aK.;13.ilK.1 rp}·.Ja .rtl'fJN\eT neyi.UP.CTB.1HThCH K~K (.' •ropua, TaK U C 6..!.)· 
KOBOI1 CTOIJtHlbl; ,l~IIIH pa}{}mee ycrpOltCTI-50 1\IOiKfl!T 5b£TL DbHIO.'lllt"HO 

n FHI!J.C' npllit\tJ~,fHOfi npy>KHHll£, Kpb1111K.1 t.' KHOTIOtJBWM 3a~1tW.M Jt .tp~-
1Jnm t~llocooa~nL Jl,n3Mcrp rHat-:.:~hl naTpoHa .l.1H KI..ryr.flnro Tpy6onpo
BOJ.~! .'l,Of':TJifi3f2T 400 .H.H~ 1W4~11l<HT OT 25 JLH. 

OcHOBill>lMll TfH:6tmaunsnm:, rrpel.ll.·S·W:L~If'ii.lbJMH K rraTpouy, HB.'DI
Jorc R: dJ,O.;If<JH€41lfH~Th H paOOTl', llaiJ.,t':it\ HOCTh 3aTBUpa, npe,ll.UXIJ ~i H SilO· 

rncro rpyJ or BhHTa,JaHH~ so npeMH IlBTDRCHH.H, Hc6o,-u·.wnfi Bee, yiro6-
cTIH) k.'lO)f{P.HHf.l H BL•I!IHM.aiHHI rpy~a. 

B COC'filB (..ltJopy !LOIW lllnf flHt~B~HHH'Il'CKoii 110\.frt-..1 n:XO.!l:rtT l~.1c~yw 
IUHC y:3.iit.l u rp:runht ::; "'l e:-.r~HTOB: I :t rpcillt~noprHblii rpy6onpor.HJ.'t. 
2) II YTt'liOC fJOOp) l1,083HHC'; 3:~ lllJHt'i\1110-0tnpaBUTC.lhHOe ycipOI'H.::rHO~ 
1·1 LH)J.It)' Xfl.il) AHOP OOopy ..lOB a UIIC. 

7',! ip :1 1-1 CriOp THLJX T p yt)or q .. HJIU)ll,OB, DO)..HlMO ..lOCT<.iTCJLUJUji ~H:~Xii IIH'lf('

CKOi£ TI poqHOC.TH, .!J.,iUf MH Ken ~f ;:t.!l bHOfO CHU.iKCHUH .DCeX C011p0'l TIB.1eHUl~ 
~ -

.lBH/R~HliiO .!IO.iJ.Hiii.W. U 1-.lTb RO~:O.IOJKHO OO.!lCC TOY LJhTC' HHyTpeHHHt:". paJ • 

~1ep.u1 n BCCL·M .:1 &·,·• ;:J.T\~i 5I RHYTPCHHJI5I no1~~p xHnC't b, Kpo~te ncpc,mc 
.TteUUOfO. rpyq011 f10BO)l,bl )!O.lJKHbi OUH .. )'t~TCJtrr.H1 Hbt n f'OTnB KOpiJO)IIIL 

Tpy6on p0!~0,;1h1 rrHeBMonotiTLI HJruT a B.'H1BaiOrcsr HJ .1aryun, a.nro~ 
MITHBt'UbJX CTI.l13BOB, HCp:iKaBCIOWefi C'I'.S.;lH, II0.1U:3Tll~l.Clla, BHiiHfT.:1i1CT 1 

H r.. Jl. 
CrbiKH Tpy6onpoBOil01~ llO.lJlliHh[ o6ecnC11HBaTb nO.IlHYTO rernre

H fliHOCTb C:UCTC'MLl. 

B KJtJecrec noJJivX0,1.\ "RHbtX MaruuH · lHl vc:Hutoot<a.x n t--Te:rn .. rono~n..& 
MoryT 6L!Tb IH.'iH).II nicH:; JHbJ KaK MaillHH W oCJ't.E:"~1110ro TJma: n.1 aCTHH· 

r.rar E:.Te puTopHhle, l'. Bpatii.aiOW1B1l1CH nopwtmi\JU nu1a Pyra. BHHronhte 
U Jlp., r;i K H .10fi8CTHhJe: BbiCOKOH :lllO])IIh!e 0 JlHOCTyneHtt aTLie U ~IHorn

,::r yne-11'4 ;i ··hw BeHTH.1 :t:ITOpLI . 

0C'HOIWE-..1M n rpc6oBaHHH\1 Ji, 11 pe,.U,bSJBJTSl•t?'MhJ MH K BOJ.i.J.yxo.'lyHK3 ;o..l 

DHf'llMOnOti:Tul. :i!B.1:H IOTC'H : Lit"] tiaglJH.\ll•Ha5I 1lOTpC6HOCTh B CM 33Ke 

1311Y1"pCHHHX 'l.:t<:n.•i'i , ClTYTL..'TIHI~ p acru.r:lHC~.lt.lX :\laCC'.'l, ilbi(()I<Uf£ KO"-Jl1l

tln!UHC:.'UT HO:H.1 :.HI Ul'(l . l r::'iic_: I'H1HI. HC6C_l,;lMIIOii BCC H OTt\'Tl'TBHf" Mace. C 

nocTynarc:u.uhl ~.f ?J,KITIKeHneM ( oTc1D}"lti ·'lto:fl{H ~ l}lyu.rw ireHT u cnoKoii
Hwft xn.rt), u~0o.lLilllle ra5apuTIIbl~ pa:iMepH. 
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CbHr. L ] HJih'l mnp{.1HOB .a.m yc:T.:lJI(".JoH.mt llffeBMO 
no•ITH c TP:~·ckmpmwJ~n~ !Kp~.T.10rL) c:~ ... 'H'IIH'I1 

q,Jir. 'J narpOJl ,!l.Jhi )'l''l <H:IQI::U'i.E! lli[elJM0£101JU.I C 
npHI'oiO}'fOJIMH.alM TP~ f'lonpOBQ..!IOM' 
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B c..:&y 1We Heo6.xo.rruMoc:nl .il}l.H ocyrur::n B03.il.YX a 11 pnMeHmorc~ c:ne · 

LI~Ht .1btt hre xo.1o.na:1 b•t hiP ycrpolh.:n1.a. 
Q·,·npaBKa Jt npni?!M narpottflB npmuoo;un nt Ha raK Ha3L.!Bi3CMh! ~ 

npuei\lHO·C.n tqHH:UITe~'lJbilhl.\ l"T~ IIUH:iL\. •IHC.'lO JJ MCC'TOriO."lOII\ ~tiiiC Kcn·o· 

pu ~ Oft pe.rte.n Here.~ re:'\uo.·, onr~EChliMH T!H~fina aHaH~>I B. 

ll fHH~MHO-OTTip iUHfTC;:".'l hli bf~ CTCI LJ lUi fl OOO[J)' .'l)1 H)TC~I CtteUH3.1bHbl ~1 ~I 
JU.il I030BLLMH yt.:Tpnth~·r Ra :\Ht, noJBO.:J~' rom.HMH EmO:lttTh na rpoHbJ B TP~l Hf..
liOpT HLl ii TW· C'.tcJnpoB0,1 u np 11 1u1 M ~nh nx 6c:J Jtiii qnn~.TJLHoro Hc1 pyme1• HH 

p~:ifBHl H rii 50TM YCTCIUOlli': II. 

1 L:1 ¢ur. ;3 npul.lt'Jlt"lta npoerefiwa5l HIJIH~MHo-ornpHIHHE'JibHaH craH
IlH H. Tia rpo11 H 1-.1 :xO.II.IIT 11:1 rpy6onpouo:u1 qepc3 Ha K.l OH Ahiti K'lanau I 
noc ·•~ npo.xo;.f\JLt'fiiHl KO.\fCHa; OTllJHi K.neHne naTpOIHI nprmcxo.o.IH Lte~ 

pe:-1 OTIIIJ(HntT~.nhHYIO BOpotmy 2. 
Ha l{11~r. 4 npen.cranm:u a 11 pncMHO-OTll p<Hi"T~.abHaH pacrt peJl.e.'IH

Tt='.lbH (nl (' raHUU.H, JUtCtOIIlii i1 Jl'BYXC'TOp01iH1t)J() CB.H3b C .!lpyrR:MIT CT aH

IW.H M li. H a Hcfi Mfn~~: f! r ocywccr".u1·J ht.~R ncpcornp.anH<t n a rpoHoB 
('. O.D.JH)ff .lHHUU II (1 !LpyryiO. 0Trrp;i!Ul1'f".TJt?M C.lyAOiT 0TKpb1TL1H 1\0llell 

(crlp;JBa), 1 Icpe:..~ t\rn ophtH nocTyiJ:H·'T H0.1ll.}'.X B CIH:TeL'.ry. H}'I;.1I04eHnt~ 
IW3J1')'XOil)"B IHl }HfCT aHUUOHU()f: OT KHOnKH B C'l 0 .. 1~ CT3HUUH. 

Uo.!l,oott<Hl Vl~TaHOBKa H MeeTcH na r.tOl:.KOBC:KOM wumtnM ;,aBo.J.e. 

hO.llt"t'! TlO.!lpOOHOC' OIII1C<1HHe ycrpOilcTF~.a n paOOTI,I II pneMHO-ornpa

B.H.Te,·t hHhiX CTaHUJ.di, (i ' I','HO·Ke II .:ljl)TOfO oEiopy.'lOIH~ HlH1 nHeB~l01104Thi 
11fHi f'le- ;J.eH 0 IH1 ;;.:t'i. E:', 

Yrrpaa·1cu ~~ !l.BHR\.CflUC'.M u<n poHOB ocyute('TB.~·uTeTcs:r nc.1L1M fHI.J.OPI.J 

y3.'10B, C.:O<.'.THH.1~10WilX 1·pyrmy 3 .. 1CMCHT[)K nyTeBOfO 060IJ}'.'l0B3HIIH. 
1{. HlU..1 fJ'I'JIOL~HTCSI CTpeJIKH. TIO?~."DO.~HIOIJllh~ .i'I,i2.11 aTb IJ.HH.~t.y Tpy6onpu · 
IHJ,!J,(J p.it:l.B~ TB.lC:HilOiit, l\L)HTah.TU, B a 1\Crrop~~ BO::Etl'Hl"'f'ByEO·I· narpUIIbT 

IJjH~ .'\BIDKC'Hlm, OTUO)'Ull, KO.rJ.C'Ha .H !1£1. 
llyTeBOC OUOpyT(.OBaP.lte MOII'l ft pyeTCff HCnocpeJJ.<.' rneHHO Ha TJHHtC

riO pTHOM rpy6onpoBop,e. 
Yrrpao.•te::IIHe pa6oroi'l yc1·atrOkE.n ocyJuet..:rn.•uleTcn no cxe.MHM paJ· 

:I IPltlOll (.".!IOJKHOCTH, BK.1 lt) 11.i.i IOIIV~M .3~1C'.KTfllTL[f'CI\J-I.P, 3.ilei\T)HJI'I.[t:tXaHIPle· 

l~k I U.~ 1l Jill eBM 3TU'l!C'CJ\HC )TTJ.H1fiCTBa. 

(. reneHb 3BTO.M.HT~I3H llJ!H paOOTl.N y<.::faHOBKH 33BUCUT ()] (' ... ::'JO*UO

C'TJJ rpa CCbl. HC06XO,'lH~fOSi ripOW.mOJ1,H're.:lJJoHOCTHt rmc.IJ a 4..'.'1 aHUHii U T . . .a . 
BLroop c.x.c.Mt.t yn paB.1CiutH~ pa H IH) KaK H npe!ur04TCllne :.ror..ty LHtJt.Y 
HE'll pcpUit.llJOrtl tpaHCJLOjJT f~ nf!pe.J .£J.pyrll'\H1. .' LO."III\~H 011pe .H~.'lHTbCil 

llp t' tt< !,Le ucero SIKOHt.ll\iltl! ee.Ro~·y 51QJ¢'Ci\TIIIHIOC.'rhl0 TTJ10 f:KT 111.1 yf?\fe Ji''1 yc:Ta 
IIOBKH. 

no XapaKTepy llt'penaHa .!1.3B.1eiUHI H f.HCTeM~ TpyuonpOBO.lOB yc·r<1-
F1flBI\.JI TIHCBMOilCJLiTh! MOfVT OLHi> :1-X 'I JmOB: 

l) HmiOfJ llhl ~I~, JTJHI H·arHCT (L'I t.lhHLBHl, B 1\UTU(Hll :-; ~laTpOH nepe:r..te ~ 
IU a~TC.H flOi!. lleiJcTBHf:\'I HarueT~eMOfO B rpyUOll!JOROH H03IIyxa; 

2) IH.:'<.iChiB~HOlllH.MH H:lli J~;H.:.yy: .. w bl f\nt, l~nr 1Hl II <n pOH ncpcMeLUal~TCf£ 
1a cqe·1 p a3pe.iKeHitA~ roJ ... 1..ti fiat!.Moro li TpyfJonpoBo..Je: 

:_-\) KOM6UHHJ.H.lB~•Iil~hrl\l n, T. e. DC~H~htBaKnue.-HarHcHHt:". 1 bHulM 11, y J~O 
TopE-.rx xapatnep nepP.rr~ }l,a .::~ an:1 ~fllHI ~.ICH.HeTcs:r rw ll."HIHC 11 yTrnpo
BO,!la. .. 
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B :1:1Rnc.nMoc1·11 OT pOll:l ne.peMelll~eMoro rpy.1a nueoMOI10'JTa MO· 

iKCT 6blTb naTpOHHOli H 6ecnaTpOHHOii. flpHMCpOM rpy::Hl Jl/ISI 6ecnaT· 
p<.lnHoii no'Hbi .Moryr Jm:tHTt..CH BCCB03MO.iKHl>.IC Hp .. 1WJHI. KapTOttKH. He
ofJxo.'lll M3H npH '=1TOM llHfl~'CliOCTb il.l.riO/Kt.:•IIIHI COri.laCTCH 3aru60M KOlllHl 

K a fn'OtrKn. 11.10THOeTb Gy~t2 n1 /ttVr >1\ r1Ci o(Jtll~nel.fll fi iHh coxp«1HCIJI!(' ~10p 
l\f l.l B.lOj-KC'HHH. H r 3 KHX ('21)'4 aHX ipy6onpoBOJl n ~M~t!T np~Dff .. ~TO:r t.lr yto 

qlop\ly ct·•u_•r•rur, 'ICilllC ncero IOXYO .i-UL 
B :?I:HHft'HMfH:TI-I OT 4l)opr..tl.>l rpyJa CC 1iCHHC rpy001lpOBOIT3 iB ~ CTRHOB

l..:a x nHeBMonoqTbJ Mn:r1.; eT ohrTt-.: "pyr:1 t.l ~~. 11~)~1 ~1oyro:It.H hJ M. ona;ll·lll·l ~~ 

t l ..1 pyroii cpop.M.ui. H aJH)o~1hllft-e pm:11 poeTpaHe.Hne lit.), r Y411.aJt ~TTH uont< 11 

r Kpyt ;1 r.1 M cc·'tCHit eM rpy6onpo"HOll3, 1·. K. 11 p" :tpyrn\ ¢opMH:..: -rpyoo
np(mfua y(,';lOii\UileT<.:H l:i:JfOTOB.:lCHH~ Tpy6, na l'pOHOHo II nyTCBOf(• CltJO· 

pyJ10Ba HJIST. 
B 3aBHCHMOC1'n oT npontif\t'IHWCTU Tpac..Tt.l HllCBMono'ITW u ee pac

I0.10.tKeHuH B npOCTp3HC'I 'Be ycl<mOBl\U nHe.RM01101fTt-,l ,!1C.1HTOI JHi j'C'f3-
.. .. 0: 

HOBI-\Jl Tell\ Ila:n.maCMGH «B'HeiiJH4?HYt nHfl'HMOfll)t.ITh~ II «IHI)'TIH:"IIIIell». 

n po nl'l't:>ll IIOCTI .. rpaCC.bl YCT3 HOBOK BHHUHelt rl HeJB1011l)4Thl ,l.lOC J'll

l'f:leT HCCh:O.:YbKHX I\U;lOi\U~TJlOB ( Gc:J nepcrpyJ~~u n arpoHoB ·~. T aKne 

ycTaHOBKH HCriO.lb3YIOTf:~l, 1{4iK IIJHHW.110, !.1.-lH CO(."!.UiJJCHlHI 1\0ppccnOH

,lll py tOll lit X IIYHI\TOB, pacn0.10il,eH ., hl.\ U pa~'\11 hiS. ::.LtaUJtH ~. n pHMCpUM 

IIO.flOOtl hi.:\ ) <..'T ;J IIODOK .MOfYT C.lyiKHTb ~ CTpoih~ I Bt:l, oc.yrnet:TB.1eHH I~IC lia 

COpTIIpOBOqHhTX me,IIC'~HlO.!l.OpOi.i\HJ.HX C.TaHlBHIX U JleHnHrpa,'l.e H I~ 
,\ 10CJ\BC -.::r .. l:R nHeRM ~~-, H4et'.I\UI'(J T()clllCIIOpTHpOB~ HliST noe.~;1HhiX JI,Ol\ .~r 
',ltllTOB Ha !I.~HIHY ;10 0 .,<1H0f0 IHIJt0 .\1eTJ.Ht. 

)],.IHifl a Tpacc «BHyTpCHHefl» nHeRMOnl14Thl, 1\<lK npau.U.10 .. He npe

Bh£lliaeT fiOO Jt ( 6e:J ncpcrpy3Kn), 11 yeT a IIOBKII 06hPUIO pm:.nu .. 1ar aHJTC:H ., 
a npeJle .. 14lX O}UIOrU 1-i.iHf ney.x CMe)KHhJX 3,J,aHHIL 

OT.iTHQJII e.nhHhl fu oco6cuuocTHM H BHC>IIJHeii ntl eH.MOLJOtnu HB.Ui

mrc.H: oo .. lbllloit nepe•wJt nau.1euJ1:H ( J 500 + 8000 1\2/.,12)! :JHaLntrcah· 

r_; hilt llCC n.:lT pOH rl C B, IOri\l'UIICM. HC06X01IHMOC.Tb n pHMt'IH:'llli.H X0.10· 

.JJI.-IhUOfO OOOp)"!IORrlHTIH .lJIH OC:YWI\ll BO:Jnyx.a H L .:1--
~;-Cl'(f I!ODKH BHClliHefr TIHf:li:M c1TJlLICCI\O~l itO'lTbi B KOHl~ rpyKT!WIIOM 

OTHOUH:~. II u li ~II<I'IIITC.lbHO CJIOii\lleC ycTCHlOUUK BHYTPCHHeil. ~ 1'0 ooyc· 
:l(lB~:leHO np I~ Me.IICllltCM 60.1€!12 HhH'.OKOrO llf:';j.lt'iHl,!la .::raB.ileHU5J. 

HJ TnnmiCH'O onopy..1oBaHH~. ~·mpoeKt·npolw IIuoro BHH HilT-
:\ tAlll'e~\i. .Mur~ T KOMO.'!el, TOIHITI•CH ycra HOBl\J[ TO 'lhl\0 BHyTpCHHCi1 

n J£PA~IOIJ01JT~. 

Ill. CXE.~bl YCTAHOROK. OHEB.MArHqECKOA llOlflhl 

CB:n.?ih Knl 'JH-'CIIOHLllf pymmH x u~ 11 K r01~ Tp c.mcnop111hTM l '~l) 0011 j}OKO · 

-10:\t ocyule<.:.'rli.11 Ht'TC'.H B 3~ BHC.HMOC' I'll err rex 110.10ni'4eC~KilX 'I' Jl€-OOHH JU[IL 
' [J{C.I cl CTrl HUHfl 11 I! X B:Jai!'MHOfO pacn0.10/-Kt'IHi51. 

l.Io CXCMaM ('Oel1. 111H.~IIH.H rtpHC'\IHO-O'i'Tip3BIITt';li. .. HHX CTaiiUHfi paJ.lll 

'I a.f1lTC~I c.1Cil nom He L"IICTc \I t·l n uenMono•nhi: 

':J .~ I ) .\11! lll'Jt 11-~JC 0.:1 HO- H .'t"Y ;.crpyo11 hit:": 2) KO.IJb llt"'lihte O_UIOT p yOHblC~ 
J r KC1.1bllf'lihlf:.' !1Uy.xrpy6HbTf'. 

Jl I~HeiiH~e CJTt."' I~ M hl CB:FI3b!Ba:IOT .li.Be HJHI OU.1LII.Je CT3HIIHii B OJlliOM 
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HahpaaneHHH; o6paTH3.SI CBH3b ocytJleCTB;UI(~tCSI ta MOCTOSITeJILHOA 

nneii. 
8 KOifhU,eBbiX OJU10Tpy6HblX CHCTe.MaX qepCJ KalKlJ.yto CTa 

npOXO..!lHT OJI.HH Tpy6onpOBO,l. npHHHMaeMblC H OTnpaB;UteMhle. 

pOUbl HMeJOT OD.HO HanpaB.TJeiiHe .noH>KetUUI OTIIOCHTe.'lbHO 

c.TaHU.HH. CpeJliiSUI ll.lJHUet upo6era naTpona H ::nux cncTeMax 
no cpaBHeHnto t• J1.pyrHMH, T. K. narpoHt ornpaFJJ.SieMLiii Ha coce.n 
CT3HUHJOt ,Ll,OJJlKeH ,Ae.lJaTb no•ITH no.nuoc JaMKIIYTOC KO,,'lbUO. 

B 3TOM OTuoweuuu ()(h1ce :.tcp'l>eKTHBHhl .aayxrpy6u&~e KO.TJ 
CHCTeMbl, KOr.na lfepe3 K8>KJl}'IO CT8HQHIO npOXOJl.RT JlRe Tpy6hl. Ha 
HOM Tpy6onpOROJl.e HaXOJI.HTCH npHeMHOe ycTpOHCTBO, Ha JI.PY 
OTDp8BHTe.llbHOe, npaqeM, HanpaBneiiHe llBHlKCHHB B03.llyXa 8 

npOBO.D,aX DpOTH,OROJIOlKHOC. 

8bl6op CXeMbl CoeJlHUe11HH CT8HltHA onpe.n.enHeTl~H KOHKpeT 
yc.1IOBHSIMH u ::.asncHNOCT~t o-r MHorHx lj>aKTopoa. 

st B.'~JSIIOTC H: 

1. llpOTSDKCHHOCTb Tp3HCDOpTHhiX .11-UIHH . 

2. lfHC,.rJO CTaHUHH H HX B33HMUOC paC:IIOJIO)KeiiHe. 
3. Heo6XOJlHMaH npoH:u~O.llHTe.·•hnocTh yC'Ta nooKH H.!l H ;u~uHH. 
4. XapaKtep nepena.n.a ll.a&neHHSI. 
,llJJH nHHeHHhiX CHCTeM BlfYTpeHHeii nHeBMOnoqTY 8 OCHOBHOM 

MCHHIOTCH KOM6HHHpOBaHHble CXeMbl fiHCBMOR011Thl. 

~\anaH II pOH.JBOD.HTC.1bHOCTIJ KO.'lbUCDhiX OD.liOTpycJHbl X 

orpaHH~HBaeT 06JIC1CTh HX 11pHMeUeHHH. 

no CXeMaM ynpaa.TJeHHSI H creneJHt CiHTOM a rH3aiUHt CHCTeMh1 n 

MonoqThl JleJJsrTcsr Ha cne.n.yJOIUHe: 
1. I leynpaBJUICM.bU~ 6c3 UCHTpa.1bHoii pacnpe.zte.rrHTe.1bHoii eTa 

CBH3H ~BYX nyHKTOB. 
2. HcynpaBJUICMJ..alc c ucHTpa.llbHou pacnpc.a.eJIHTCJILHOH cTau 

rne npoHcXO.llHT py'luaH ucpeornpasKa naTpoaos c OllHOH npHMOH 

tHtH CBA3M 2-X nyHI< 1'08 IW 11pyry10. 
:t CrpeJJoqHble ~~HC'reMbl c JJ.Ht~«HUlHOH UhiM Hulluou.ayaJ1bUhiM 

paB .. 1eHHeM CTpe.nKaMJ.I ]1,.11SI CBSI3H ttecKOJihKHX CTaltllHH ( OT }\BYX 
BOCbMH). 

4. Crpc.TJOtJHble CJICTeMbl c u.eHTpa.TibHOi'l racnpe){eJUJTe.lbHOii CT .. - . .. nueu c. PY11HOH nepeornpaBKOH naTpoHoB; ycraHOBKa B~1IO•IacT . .. 
rKO.rlhKO JUtlUtH .liHIJ~HilOfO II."IH KO.TJbllCBOfO THna C npo\1eJK}'T04U 

npHeMHHKaMH H OTnpaHHTe.tlHMH .. 

YnpaB.:"'eHHe crpe.rtKa:r.ru npoH3RO~H·t cH llHCTcHIUUOHHO c. ue1rrp 
uou pacnpe.rx.enurc.TJLHOH c.TaHIUUi. 

5. Crpc.'JO'lJHhiC CJtcreMbl t' aB1'0MaTHt~eCKHM ~ npaa:IcHHCM tTpe 

MH no pa3.1HilHUN cxeMaN aJJ,pecoBaHHJI. 
8 flOJl06U.biX CHCTeMaX naTpOH C DOMOlUblO cneUJtii.1bttOro yeT 

CTBa CaM ynpa H.TJstel· CH011 M .!IBH;)KeUHCM. 

6. Crpe.nottHhle <·ncTeM w c anToMaTH4e{:KOH ueHrpa.TJhHO~ pac 
.llCo~lHlC.JlbHOH CTaHQHeR, r.ue lJ pOHCXOJl.HT rl(lOilec.c «CH.SITIISI a,!lpeca 
11a1p0na. 3-ra CHCTeMa SIB.TJSJeTCst pa3Bli1'Ht"M l'HCTeMbl 4. 
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lV. CHCTEMbl AJ1PECOBAHH51 

H uacroHllleii cr a The OCHf:lllf:HLr .lliWt• 11 pll u uunbl ..u.ei'rcrBHH or ne: 1 b

»t:: X CXCM a.J,jH:'COR~~ HHSl. npUMeHHC ~1l•lt' U yeT a HOBKaX llHCD \1 (l'f ii 1J(:l('KOii 

11 o~rr hl . 

1. Py-.Hoe KHono'JUoe ynpaBJieHne 

fl pH pyliHOM yrrpaB.;lCHIII! naTpOH HC ll~Cer H(i ce6e HUKaKUX cne
Il1r;i.i1LilhiX ycTpoiicTR aApecoaatnui. RnJlFO'LfeHne eTpe.:IKJi B nyuKT~ 
aaJH caLJeHHfl flJ)OU3BOiUiTC5I C ny.1t.T<t lla CT riHUHH OTllpaDJlt'llHH lt~tre~.~ 

El(i }l\H'J'IIH COOTBCTCTDYIOIJlCft J\ llOll KU . npn 9TOM 3aMbiKaeTCH l{enr., 

~/tcT·apoMarHUTa, 1\0TOphltf u e p eBO,IliiT H3blK CipC.riKH. noc: te npOXO}K

.i).CJIHH DHTIJ0110\1 l'Tp~.!J KU OH B03.rlefiCTDyeT Ha 1\0HTaK'r, 1\0TOpblii 'IC

pe3 3.iJel\TpHq~cRylO C'XeMy B03Bp alll<tCT CTpt",tJKy li HCXOjl,HOe ll0.10JKC

f-~ ~! C. l(poMe :, .1eKTpO~IafHI!THOfO y l .. rpe.;IK:H MOJKe1' 6hiTb 3."1CKTIJOMO

ropHblfi n.:m rlHCBMaHPICCKUli npnuO}l . 

. 
2. CxeMbl aBTOMaTuaiecKOro a.apecoBaHHH 

n 01\llH.tO CHr.TeMbi c PYtiHblM ynp anll.~Ulle.M cyll LeCTBye'f 3JW4ltTe.nb

LLO~ 1\0.ilHlJeCTBO pa3H006paJJlbiX ClfCTt"M C .a UTOM 3'T'HtJeCKIIM ClJl,pecosa
Hli i?.~L 

B c .. ly'HUJ.X cmTOP\1 anrllel.':Korn a)1,pel~OBJHJHT na rpoH co cncuna.ill.JIIO 
uaerpoc1111 1-.1 1 M~x a lt H3MOM onycKaerc.H B rpy6onpoao.n., B Koropo:\1 an
'TLHr WfH4t'CKlt nepeK.tllOQaer He06XO!I.lB1YlO CTpC.1Ky. 

Au·ro~.r a 1·nqec:Ko~ a;J.pecosaHuc MOJKCT npou:·mO.!lltTD<.:H K<t1< npu LlllU · 
iJ\\)HJfa narp OHa, TaK H BO BpCMH cro .KpaTI<Onp~M~IIIIOH 3:i /1ep>t<Kil. 

:l) 3JJeKTPOM aruH'I'Ha'l ( cHtfxpOHtiast) cHcreMa. B c .. •ty4 ae npnMe
HL• £uui ~Toii CHCTCMLI ncperr. CTpCJl f< aMH IIH I'P} 6on pOUO .. 't.e MOH'I npylOTCH 

DR a :1.10~1HpHJOB<lliBbl X :-"::1:1CKTIJ01W rnlfra. ~~.hen ) 1I 3CTOK TpyoonpOBO.ilii 
l£3roroB.rJ.cu 113 ut:Maruwruoro M <rrepna.'Ia. 

fla J'j)Oll HMee1' Ha C!BOeir noaepXHOCTH rt.Ea KOJlbUa H3 ManmTUOf') 
Ma r epna.ila. p 3CC.TOJIHHC :\[eJK.llY KO.TJbll<i M H [I a TpOHa MO./KeT H3Me

H.fl TLCSI B 33BUCHMOCHI OT HHCTpo ih<!f M<t r 11H1·Hn ii CUCiC.Mhl npHe~.ti!OrO 
ycrpoiicrsa. 

fl p II JJ j'O.'\()iK }t~IJH If n .Wt'p011 ~ R KaTylllr:e HeiTO.t{BIDKHOfl C:UCTe~Ihi JJH

:tyKTifp} el(~fl 'J'fJ!K. J<:OTOpbl if H l l,ileT HM ny.luC H a BK.TJJ01JCHUC CT [)C.iH\U. 

h, a.ih il,ilst (:Tpe.1KR IBJCei CHCTCMY CO CBOll i\1 M ()fllHTllulM CO llponm.ne 

IHfeM Ii.1H CBOJJM. X() paKTCp H3Y10UUJ M "iTY CTpt:' ... 'I I\Y p aCCTOil H ltl•.M M e)l\.l) 

HOC'tOHHHLIMH .M JfHUICJMU. 

3. I l:'KTp0~1HrllU71HUI C.HCTCMa fl(HIM~ IHl en: ~l B C."lyq ~e ue6o. lhlliOfO 
1Jih~ .. 1a c.;.rauuuli . R HponmnoM · c.n~ Liae yco~1 0ti\IIHeT~il 11~-H:t p oiiK<i nar
PnH a n t"I'O ROIIeTpy 1\IHISI, Jl pynt M Hell,OCTJTI:{OM :non C:HCTeMbl a,.lpcco-
8 aHIHI .flBJISi f! '1J'CSI YB<P..iTIP·Ie Hne C06CTBCHHOI"O BCCa naTpOH3. 

0} 8biCOKO'iaCTOTUaSJ CHCJeMa OC11015.Ci l t.i:l Ha pe3CltaiiCHOM yue.lJWJe
lBU1 101\a B KO.rJ.e6are "!!,HLJX KOHTypciX. 

I} epeJ.L c.::rpe.tl Koi1 11 a u;;o.1111 JH1Ba HHO?.I yt~ a C:TKe ypy6 1-.1 M OHTll py tOTCH 
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J{(l'TYIUKH H0.'1e6are~1bHbiX KOUTypo~ . I1H..'lYKTMBHaS1 CBRJb :o.rem.ay Ka 
TYUI K8MH HE')"f,O('.T 3T04Ha l{.!T~ TOro. 1JT06hl np0tt30W.l0 DOJ6yiK.Jetiit 

3.1CnT p O,.D.,BliiKrl.Uefl 4.:011,'1 hi B KOHTypeo 
l T a n f:npoue co6upa ercSJ cxe:r..ra. cocroSJut.<HT H ~i 1uuyKT H HtJoro ~~ e r.~ 

Knc.: rtJGJoo C..'(JI 11HJTUE.1CHHHO I [pu npoxoJK,lCHl HJ naTpOHH llf"pe1 3.1CKTpo. 

::\IarHHTHYIO nrr.no'""' y CT pe~OIT\u. 4HC rnT ,i:J ~-:o.1e6are:-.01 ~ouoro KoHryp a K oro. 

poii pa BHa ('[)l){'TBeHHOlf Q aCTOT~ ROJii)' j1 a IT r1TJOH)1Hi, B o;t 110fi H 
r<:~nyw CK ll H.!l.YKTnpyiDTC:R Kp i3TKOBpC':.\1eHHhie K0 . .:1e04HI Jl s-1 TOl\ti, .':}TU KQ. 

0 I et)c_i HIUI ycu.rlliBa lOTCH H p aCTHfHB310TCR EIO 1i pel£t'Hll cnCUii3.1TbU IJI 

Y~ ·rroi'JCTBO";,L k1 M ny.·,•,c J : u:tnpOllD I-i >~<ymci'l C(f.i"Tbl HO'l}tefrcTB~ CT re 
~L1 II It I thl\1 ClWCUUO ).1 U a l'.lt"\<lHUJ\1 IICpCK.1101ICHUS1 t' 1 p~oo~liHl. .31 HI Cll 

CTI?.~.1 a 00.1 a)1.a f" r He (Ol""faT~or{ .Mif upeJt F-oi .LLY II Lt:"ti CUCTC'[\JbL 

.JoCTOil HC.TBO:\f o6ello'~ t~X t'\[ MO,l\HO C4 UT<•Tlo OTCVTl'TDHC UtUO XO..!J.If 

M tH:TH 3.1 CI\Tp lP!C'CKOil CBSLHi C:la HUnll ~.[ f' 1l'i. }l)' rOfl d ~j II p li II (Ll1fi•HI ~i lilt 
l i1 1Hl; lycLOJ hllbiX HCT01IHUKOB nJtHI HHSJ 0 3TH fUC'lof").lhl /Kfl. 2Te.1b l t0 ''PH 

::\[f'tHl T h n )'eTa 110rn;,;1 X lllleB~10ll0 1 1T'lol C TpaCCO.ll fiO.lbW.Oii n pOTJI)f{CH H 

LTH H ~1a.1 bn.r 1.£JH·. 10r.1 11pUe\H Jo OTI IP [IlJ.~ t Tt\~r . uJ.IX ctauu u:fio 

n) CeneKroPHaSI CII<I CieM a y npaBJJeHn!A aH ror.tanfLJeCKPPJ (~.!lpernBa
l1UJI HO.'lY1HI.1 a HaH60.1ee 111HpOKOE' p atrrpocTpaHerHTe. 

C tUI nt e tl..!lpeca c naTpoH a npu ::-1ofi cncrc~ole n pouc:XOJlH r ~~ 1 eli! 
T p.1.1hHOrl :u:rr0\1 rHH4t"rKoil JHHo'DIJCi.lt" OJIHt'; l t.uon CT aJIUI' ll, COC::TOH lllei 
UJ cTortop Horo n C:l onop I JO-U(e rt)411nJoo ""' e:\.au u;n1 o J ~o C11 Cl 11;f : l a na r p011 
II Olla,.laC'T B CTOriOpH.biti ~.tt?.Xa IIU3~t, T\OTOr blft t:"l"f.l' n pnu )'C'KrieT n tt:nlnO 

11U·I1Ll'TCJ 1U1 (.,] ii TO.l GKO TOr .J a o KOLla £:1 JlOC.1eJHe~. [ 1 }]{f:'" ll fl i naipOHOI. 

B TiflOTU IHL4J :\1 c.IJ y•1 e:1e nropofi naTpoH Ja..lC'piKHBacrcH ;to rex nap, noK 
nepBhHi Il l:' HhliL.•teT IU y<."T JiflCt t 'TIHI Cll HTH~i (I.[LpC'CC'I, 

H f:.TOTIO(lHO-lHf'TOlfHO'~ ~~t'"Xc:IILlCH.te pa t 'l l fl.'IO>t<t:" ll a rpyuua J\UH r a KT 
" HLrX .WeTOK, ROTOp hlr. HaK.1a,.1hJ HiHOTCSI ILH KfJUTa KT II hi t" \'t'Tpml C:HHL 1! 3 

poH a. UeHrpa.l uHa~ p acnpell.e 1 1nc.1bH.1 H t 'T a 11 ITlH• an.f1?f"T :i.'leKTpn'le

c Hy•o CllH:Jt. cu scc~1u crpc.lK~H\m C'lCTe~.Jw o K.a/J\.Uofl cTpf".1Kfl coorse 

l'TUYt'T CLH.H~ :;;:l~ I..:TpHLJC'Ci\a.H llCnt.. hOTOpa.SI 33.MUJKaCTCS1 TIOCpC.lCTI\0 

IHP.TOl\ n:npnwJ i\1' n<npUI I , ]J aCC'LUtT <n Il l hdi H a OOC.rJYJKHBa HHe BOCb 

IIpHPM HhT:'\ H} tll-\T()U . H~~1t:"t::T lHI 4.: 110 t' \1 I<OJ>II}"C..:t' .:lila KO.lhlHl : riOJ. IHT 

Hoe H Ren o ;.1BlDKHne. H a JJO.l ti ll lloi. IH) \1 Kfl;thHe pac1W; 1 4:i r;1 e rc~ A t\O 

T aKTHhmX KO.'leU. lJ flll 1\:3 j-f\,10\£ f'ofO TIOi:!OpOTL.:' OofliiC> IB T\OHTaKTtl hL'\ K 

: 1 C'U COC.JHIUlCTl'H C Hif'nO..lBlUKH!bl1£ J\O.lLUO~l. 

thrc:, 10 (T(il llt li ii~ Kor opoc .MOiKC'T o6C::.ilj.iKHBan)c:R no p~H.'C'i\1cHpUH J 
l,fo 1i e"'- E' ',1 e ~ i }l. pf"('O H H •m ~. n p<II\T ,,. H~l' 1..: 1 neorpanw1euo. 

T LlK, lJ a rpoH. n~le louudl 2 tiO, t BHn.::HhL~ Ko:1 h l t.El u r1o :1 l<OBT<.n <nH..I 

OfH(H"lHfi.1bHO HCI10.!lBli>KHbiX 1\0JlbUil li Ka,JC10M TlO.!l.BJI.if{H0:\1, \to:iK 

r1 WT5, 3.1pC'COBaH B O.B.HY IB illf'CTlJ,.!leCHTJJ 1lCTh£pC:l C::TaHIUTf£, r 0 E:'.. J1 p.i.i 

TIPlCChU raKa5t t\oHcTpyKunH rraTp OIHI MOii{CT y.!loB.leTaop HTh 1 peooa 

1 ~ 11H I CC'.lC't\T('PIIOit t'liCTC:'I.JE.,] a.apC'COB(tliiUl ;IJO(mi r ycTaHCIBKH JlHC'Bi\1 

no•r T hlo 

I .. np~1t. L~ lllt"('OTI'Iit'.l :vumoji CJil'Tt"'•Lhl a.!lpf"n)B3HlhL ~IOii\IW on1~C 
t·p~ BHU rP.1bti yfO J1 pot~ol OTy 1\ 0IIt.'ol p ~ KUHH rraTpOH ;i It 1~01 ~[OmHru·n, 

c.lY:iK HBaHn.sJ 5o."'lbmoru lllll" 1 a era HLHI it GcJ JlHP.mre.lbHorn 'c.lOli\H 

HU H CXCMlll U 1\0UCTpyKUUU naTpOHa, 
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Hc.uocTaTKaMn cucreMht uarro Cl.{HTaH' ueo6xonnMOCTb 3ct..lep>KKH 
J14l'ff-' UHa !1~1:R ChUIHHl (l,llpCC~ (3-- l Cf'K), )ia.lJHtJ lte ..l.OnO:lHHTe.1bHOfO 

\'CTpoikTBa D Dit...l,e II. ell r~a.1oHOfl fl~Cnpe,aC.1HTe.n hUOif CT<UIUJHt. ,..LH
~:raHUHOHHOClb BK..1IDQeHH.H CTpe.TJOK, 410 orpaHnquaaer B03MO)KHOCTb 

:tSU.tKCIIUH B O}l.HOM rpyOOfl pOBO.ll,e Ol\UOUIJCMCHHO HeCK0.1bKUX naT

pOI!OD. 
13 1\\ocHne a H::\}laTe.~bCTBe nncn.)l «nr:Hi.''la» ycnemuo pa6oraer 

\'Cf:IHOBK:i HllCBMOOO'JTbl C ce.1eKTOpuofi CHCTeMOii a,apecOR31UiH. jlse 
9cncwaa10lll.e-uarHeTa J e.rlbHLie :munu cB:R3bTBaiOT 16 npne~IHO·Ornpa
znnc.i! f.JHblX cr auuuii:. nputJeM KOuc.:rpyKUU SJ narpona no3.,0.1 ijCT yse
,,~Pl ltTb KO!Ill'leCTBO C'T'HHUliii .!10 fil·X. 

V. OliHCAHHE PA60Thl )'CTAHOROK BHYTPEHHEH 
nHEBMATHqECKOR noqT~ 

Pac<'MOrpuM p:If)oTy ~ cranoBKH nncaMonOiiThl no o;uwfi H3 DOJ
ilO>KHb! X C..~XCM. 

Tf a $nr. fl CXeM31'H'ICCIH1 H30UpaJKeua CHCTeMa ITH~BMOU011Tbl, KO
JOp:Ht •fO.iKel Ol·lTb co6p au a H3 y~i.:JOB THnonoro o6opy !lOB a flH.Sl. pa3pa· 
OOT3HHOro HH I1T1frr~\\A ur ~M. 

PaccM<npuBaeMaH encTeMa. pa60TaiOI.U.<tH aa pa3pc)KeHnn, cocTou1· 
:r:t 2-x K0.1h1tC:.'OhiX ,~lBYXIp) 6rt hi X BeTaeii. CB~~<IHHWX MeiK.Uj" co6oii TaK. 
lJTO B OTHOIITelJ liB .!l,RUJt<CHHST llaipOHUB BCSI ('HCTC'M a 11pC..ilCT3!R.I HCT 

ru5oii et.LnHot- J\0~1bUO. Ha3Jl.t" .. 'H~Hne t'UC'TCMhl Ha 2 KO.'Ihua c .. 1e.tauo 
C llC.lb!O y.MeHblllt"lllUI n;woe n'.1'U 11.BH>I\CHliR ti03!J \"Xii OT MCCT :1 3:t 

~lOp a JJ.i H7r.MOCcpE'1Jlol ..lO Jw:.HlYXO;l) U 1\H, '41 o COOTHt:' l'l.:l~BCHHO yMeUuWae r 
lpeoyc~IbTfi ncpert <i!l Z13B. I t'UHSI. 

H ctnpaB.lJetiHe }l,fHIIKCHHSI U03.ll.YXH HCHO H:'J npn.l<ll'<t t'~!OfO ))HCYHK3. 

\'.;. c.;"J neperp} :11\H n aTpoua Jt3 o3,Horo K0 .. 1bU3 n .. n.p yroe ( H306paJKcH 

!.H tBy u uen' pe) zu~iic;ruyeT <nno.M a'!'nYeCKH 6e:J BMetuan~.>TbCl'Ba ttC.10-
seKa H UfJCtl,CTtw;uieT COUOiJ o()·r.-.eLJ.HHf!HltC' npneMHoro U OTnpaBnte-.'Ib· 
IIOfO ycrpOLi CTB[i It O..JUH )'3C.T'!. 

Cxc~.la npcrryc~WTpnaaer .anyxcropoHHlOJO CBfl3h lG-ru . nyHKTOB, 

~a< . .'rtO,'lOiKeHUblX H~ pa:JHblX :::;TaiKaX. 

J\ lecro 3a6opa B03/lyXa n npucoeauHeuue c:ucTcMhl K scacwsaJOIHe. 
ly n C1TJ1YU'\Y R03LlYX0,.1,) BKH H aXOJlHTC:R B y:J.i:Je neperpy3KH. 

npoc.1e!lliM pa6ory ~\.-:taHoBF.H uo .II.BlnKetntiD aarpoHa, nanpaMep. 
~i c·raHUmt .~· 3 ( r-pynn a f:T aHilU i·; A) B c:r:munfO I 5 ( rpyn na rTaH

..:ufi E). 
D 3TjjOH (Jfl~ ClHl€'1 ('H B OTri(JaDJne.1h t'TClHUH·Jt ,N'~ ~. pacn0.10/J\t':lHiblli 

II;, npaRoii Be 1 nn Ko.rJ niL a A ~~ ll.BIDKeTCSl OH.H3, M HHYH oTnpaBnTe:IJI H 

~ rpe.TIHH. tii\.1JoqeuuUJe « Ha npoxo 1» era HUH t't .'N2J\"~ -1-8. 
R )'3.'1f' 11epcrpy.:=n\.H n:npoH o·t KJH>~Bacr 11l.UOULII£.,)fr repMenBupyJO

~~~.ii R.rJanatJ, u.1aro tap51 cuoeii KHIIeTH'JCCl<OH :Jueprun 1ft npoitu~r 
t5o.'J umoii y~ HCTOK nyrn, cuo6o.aHuii OT sa Kyy t a, 11011 aaae1 4e])~i 
p I!~MU~'ID BOpO tl Ky B npanyro 1\t"TUb I\O.lbll.H b. 

Ilo era H tum ~\~ 9 na rpun .n.anJKe1T~ BBP.f>X. J.l nuy5J o rnpc.HntTe.'l 1: 
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CTcUlUH~i J\:b.N~ 16-1 () npn .!lBH/kCHlill BHH3 IlO ;Lt'I:H1~1 BeTBH r 

TI'bl D n~np011 HiJOXO,.J.liT crpe.·u.:u H (nrtp<i HI·He.l t H CT3HllHIT J\"'!:!'N~ 9 
II Ctpe.!KOi£ CT~HHlltH .1'\~ 15. HIOIKJ~eHHOii H a npHe~I. Hanp aB.!I 

H llpHeMHOe ycTpOiiCTBO CT8HUHJL 
Ko.rrHqecTBO narpoHoa. :\oropoc rnO.i.KeT O..UHOUJ.H:M~uno uaxoa 

B Ipy6orrpOBOJ1r, I. e. up011)"CKH(Hl CnOC06HOCI'b ycTaHOBKU, 

JI5-ICTCH CXeMOiT ynpriti; teiHHL 

A . ~... .. 
6 

f ~ i I 9 

2 ~ i ~- IJ 

3 ~ ~ ·~ f1 

4 I ~ '- I I t2 

5 I ~ 1 • u 13 

6 l~~r ~ ~ 0 ,. 
7 c~ ~ ~ a f5 

8 . ~ 
= 
~ ~ 18 

~ 
... 

;ore: 

-~ 
¢Hr. 5. Cxt'M~ Ktl.lhlll..'HDli n.L~p.l)l~ u11ui1 ~ L:T.! · 

liOO.KH TIEI€'8L\l0fl04T hl ;;~,L'::iC:WB-aiQWeru ' I ' HII~i 

D pUMeHe'HH3:H 3rJ.eCb no.1yaBTOM atH'Jt'CKa ~~ h'liOITOtfHafl 

p•~ n.:JeHlH1 cocro1n H3 :;.1~.nrpo \1 a run rfJI'l t·.rpe.;-rm"' H cTon:opHbl.X M 
HH3MOB. BK.110'J a tnt•: tiX u O.a nRtt p yJOHIHX .:t.1einpHqeciUiX yctpofLc·r 
nyTCBt..IX 1\0liT (I K" Oli • .'lt"iff: I·RylOlli.HX no npHHUUTI~ .KOHCLfHUX llhl 1-\,11 

Te.1eiL 
n p 11 0 rnpaaaeHIIH na IpOH 3 H::t CT (illHJtlf .1\~ :s BK.!JTOtf <HOrTHI r\1 Yl' f 

l' fB0~3 rronroTaB.;"'[:[BacrcH ncpcnorr. CTPf'-lJ KJl CT3HUH11 ,\\;,~ I r) H;:) np 
G.iJo~upymmce ycTpoii cToo cr w tlliHl .N~ 3 npcrrorBpawa ~T BK.1l01l 
CTpC.iJ.OK CTaHUUi'l .0f~.T\!! 4- 111 IHI r1 fHteM B ~lO \I CUT npOXO:il\~C:HH:ti 
JJOHOM ::,;ni X CT.altHHfi. 

TI poti}'UI t.HH~Tb L~BOero Jlj Til. £la1p0H DCJ :io !L~ttt' I"BYt'T H a KOILTal\'T. 

I OpbiH HK.nKltlaeT CTpeiiKY CTaHIUilf t l a:utr:tl.leHits~ IIH tlj)lle?.£. y>Kt' pa 
Jl0,!1TOTOB.lCHHY10. 

3ct!l_CpiKKa- BO 1H\ ."l101.Jt' l tllli CTJJt")1KU C I <lHU,lHI ~~ 15 TI03B0.1~CT 8 



p£-.J. I! liAYll.lBM II ;rrpoHaM n pOXO..'lHTb -:n y CTpe.ll\Y, 4T<) yse::H~lllliJ e1 

rrpou)rCKHYJ!) cno.co6m,,crr.. L:nrrc•MJ:.j_ 
DpH t~hrxo,ae 11 aTJH)H<i Hl crpe.!J KU s ny11P.·1 e. H aJHa1 £C'IUHI Ol! BO~

,,l•ilcTuyeT Ha nyn:~·tloii KOHTa "'"~'· n~my.'lhC Ko 1 oporo O(Jc.Tyn.a·e-r B 6.\IO

,..;Hpyrowee ycTpOitcTBO, CUfH3.i1H3Hpy~ 11pH :1TQM Q TOM. qTo llctTpOH 

TlfllJ6bl.'l 11 a era HUH 10 tl.iLHfa CfCHffH. 

D.au>K~\nie narpoua MO/l\.eT COIIPOBOnUlti n.c~1 t-:BCTOBoii u.an .:iByKo

aQil cnrH a.1u:.Hl1LHefl. 
Bt'.E> OTilpC:HHtTe.TlbHblC ycTpoiH:1'B,a CH auJKellhl CTOn<..lj))lhl :-.m M~:\(1[1113-

l\l aM U, KOTUJlhle JlCl'-:.liOtWlOT liO~MOlKIWCTh OTllparH\H II 3TJ10"J:! 3 t] [J 11 33-

tHlTOCTlt TPrH't;bi. 

IipoMeiKyT01fHblr l)TflfJ 3IHrre.1H H(l H~TB:HX OOC'" X T·pynn 6e3 c-rpe

,'((JK U03R0 .. 1fU.Or 3lU'i~UT'f>.1bt(Q COK('rlH'HTb BfJ~MH i(Blli'kCflUR llCrrpOH03 
o 1 8 <J o .... - I - " .,. 'J 6 1 .. ., n() TpacCJM: n- , --. 0 "1 .... 1- ~ l--, 1-·J .... - ~ ;) - ~ ... 

,, T. fl.., 16-1, 16-2, 16 -:1.... 15 l. ~ S-2! J5 :1.... 11- ] . 
14-2 ... It T. Jl. 

H uprrtHKHOM c.,.1y•!ac 11rr1 poHa::-.t lli.HliiJ.Itkb o&r rJp<J\O,lH 1t. no•nu 

lH':e ii,DOH tine K0.1LllO !l."HI 'iJ'(JfO, '-ITOCit.~ IIOnaC'tL B COCt'.lliiOK> C1 allUIIIO. 

T c.n-~UM He)locT c.n 1\0~I c·rp a)l::tro:- 1\0.II hllf:Hbif' _ O£i.HOTpy6HbW cxe" t.t. 

V •• YCTPOJttTBO, IIPHHI(HO ,!l.Eftt;fiUt}l 11 HA3HA'IEIHH~ 
OCHOBHbiX Y3JlOB THnOBOfO OI)UP)lJl.OBAHH.SI nHERMOnOliTbl 

KOHCTPYK U,HH B!l H lt n~Mi\lll 

n 1961 r. l:H IH J-·lnT J\ tAW' eM Ulil:l a :Jfi 1\0iit;JCH 3 p 3jpauo ["l'o.~] •rt>pTe
)f{efr '1nnoaoro ooory.;10BaHH.H mleiB.J<iTHliCCl{()if ntJ•J rhr. OnLJTitMe o6 
(}f:I3Ub£ o6opy.UOIW lllhl B u .. lJOKali lllt':M Bpe.MCHn uy .!.lYT JJ3rffll)B.ll?.Hhi ~~ 
HC': ITbiT~Hbl! a TeX}l.()KyMeHTaUH.H (iy.'te·l nO.!lf()TOD.iiCHa ,:1;1 ~~ t:t'I'JllllHOfU 

[] POH3BO!l.CTI3(i. 

B H ~rrpe uuufr JlH aMcrp TIJ<HLL'IIop r~oro rpyuou po1u"J,l ~' Z1_-"Lu. 
lJ:.~ 3a npoeKTHpon:uruoro u(Jopy,'lf•.BaJn!~ .'.'JOJ',Y'J Kn:Mn;~~Jnou;•thl~i~ 

YC:THH OAKH BHyTpeUtieit ntteaMonoqnJJ BCH.:bTeaKluu~x u acact>ltHHOtHe

H~ rf1e-raTf' ... 1bHLIX cHcrt>M c nepcna.rroM .lei HLlt!HiUI ,.~10 1500 ~4.··./-~1 2 . 
- 3TOT T[f nop<H ME;>p TIHC'B!>t0£104Thl H H 3CTO.Hlllt'C: Bp~r\i H II MEl'.e·1 Han~ 

6(t.1IJUIIfi1 'fif'(H.'>.' y· norpc6Irrr.:41t'f1, r1 rra~n:JM!" ou ocr~c.Hfacfe.rcn s rrcpny·n1 
ot.~ep c :th-

H11,1,~ nnnc~BaH.ncH ocuoHHhlt-:. y~JlL! nyTelH1ro o6opy.aoDaHI1H. rqlli· 

C!\tHO-OTnpaBnTC.ll.>Hhi.X ('J'illHtnii U 8(J3]ly;'\OilYBHOrO o()opyJlOAaHTHL 

I. naT·poH 

Ha ctHtr. G npc!lcTaB.lC'H o6ntufl BtL1 IWTJJoua :l!HI 1 paHcnopT1tpo· 
'3~i lHHl )tOJ\yMC'IH0£1~ iJa'3p ao(yr (i ttRoro Blll T HOT j\ \A l1 r ~~1. 

IlaTpOJ.t COCTOWr U::S KOpnyca, Bt.!liOJI Hell HOfO li BHJ!.t"! .!.HOI' a.1CBOrO 

CTakaHa. rO.TJOOT\Jt ll XROC.TOBIU\a. Tl. .. lfl npt'.10TBp~lllC~HlHJ .DhHIJU<lHUH 
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H. o~KeHTHt rrpe..1.ycMo1·peHo yCTJ'OfiCTFH) npy>KHHHoro 3a/KnM a. cJ)erp 
BaH ro.~oBKa t.lyJKIH yn.'lOTHH I<"JUHBT u d Mopn-t3!l pyTOn~ftM 3.~e .. !CHlo 
¢erponh[Jt XHOfTiiK ue1rrpl~ pye'"r na rpou npH ero .'T.BJDKNHtH B '"rpy 
6onp()Bo:t,e. flo 11?~H~nr 11 rrHHa na rpoiTa 240 Jur. I lo.tlCJHLIH JlHAl\te'l't\ 
-r: ·p ::_,.., ,H .\f, 

1 
I 
I 
I 
t 
I 

q,Hr. G. lla.TpOH .u.m ~-~·i<~lioHO:-t HH)"rpem£e-[[ i1H~BMonoq·, bl c TPY6oni)oBo.ao·r 
.-.."pyf.1()r0 C'e'I(~H~HI lili)'T !'Cllm~~· .!l,Ha?.t~Ti)O:.J 72 ,U.'·f tJI~ Ti>~HiCrtOpiii_>OHiiHif~ :'lO

KYI'>Jt'HTOB 

2. flyreBoe o6opy.nonafll1e 

-€1) Tpanrnoprnue Tpy6onpoBO.!Ihl B rJ-'OP.J;te npr-.rr}'tl•J c..)Tpe:.J.bl Jl 
CT aH.a,apTllh'l X }l,lOpa.'leBhTX Tpy6 75 X 1,5 lit"' rocr 194 7-;;G. 

O,'lHa KO BH I 1HDT . \A Ill peKo. a:~IHtyeT BJHMt'IT .nropa~l cBulX uc 
TIO.~b~OB3Tb .laTylltih[~ HeCTaEi.aapTHbTP ~pyoht. lT3fOTOl3.1Ht::'Mb.le f1! 
clJelin.T.~1bHOJlr 3c?.I(U3Jl. K Tflr6a~H. uprorcnRC\lbl u u j7~TaRonh"4.t" nlfeB 
MOITOlJTbl~ .npC',iJ.bHJ3,'i niDif:JI TIOBLillle"!:THbie rpefioBaftnH B Ol'HOillelllTJf .iJ.O 
nycKOB Ha pa1Mephl. onpe;.1e.'lH ICH ttHe ~oD MY n ce'IeHije. a TaiOt\e K 1\3 
tterTBy BHyrpctlll~li n oaepXHUCTII. 

6 J fopffJOKra.rrt=.Kast crpeJura n pe;.IH4:13Ha crcFra .n:~I>T HJ •.reffeHrf5f fl 



'"'>!. 

::: 

--. 

~ . -
'J .,. 
= 

-1·-

c: 

----.. 

-· 

. 
~ 

I 

I 
S7 



npaBJH~HlHI ,!1131DKeHH5-1 TO.lLKO Jl3TpOH f1, 3_ He. ri01'0Ka BOJ.D,yxa, II 

?t'rOMy rrpUMt'!IIHC'TC~ 'rO: t-.KO H 3. HHC:XO,"'J.HHlRX BCTIHIX rpa r.c.h!, T .. t:':. 

BO.l), C"Tpe.IJKH HaupaB.1CH Hep rHK(i,1LHO BHH3. 

r opnacmra.!JbH ri ~ CTpC~1Ka ( cpHr. 7) COCTOJH UJ C.lC!L)'"lOlllHX OC 

lfNX :t.IJeMeiiTOB: KOpnyca l. OTBO!la 2, W.rreBOfO KOUTCIKT3 3, 
::.."TeKTpo~ia nun a 4, nRhJI\a 5. 

Bc.~t> .-.;.opnyc.tt~c J.CT a.1n cTpt>.JI KH (a r mUKe H H(.ero Ot...H~:,huoro 
py.1oBa H HH) BL.JITO.I !tell hi .IJHT.GIMH ''~i a.110~nmHeHoro cn.'laB.a M 

RH A.~l-4. 
npn nO.TJ(J>KelmH .H3~Ril, COUTBCTCTB} JOIHeM qcpTe>Ky, [I .:lTpOH 

JKP.rCH rop.H30Hrr~;lhll0 •r.cpea KOpuy-c, He ~1t"IPHI CBOP.IO tltHI!HU3.1CH 

l! P't ::-Hl Mhll-\aHun u.elrJ'! ::.J.1CJ\rpoMarltiH a :FIKOfH·. cro ar:nniB~e rcn 11 
IJC:J pblll3>K11Yifl CHCT~~ry JIODOp.dtiHRiieT B3.1 ST~bTK;~; llpy:iK.HH.a l 

l'Hl'T M3f'Hiny IIIJCO,!IO.llf':'l"l·· MU.MCHT 0 r IH:'I.:Cl Jl:!lbfKri. 

CDt>TpOBLif' nfl.!~YlllKJ~ B KOpuy-cc C?..U:ffllHifH Yi1.3pb1 Sl~ihll\a 0 KOp 

~• t~.rT) ~HlT a)topnnaropo~I np~1 y.u.apc narpou3 o st3bB< erpr.i!KU. 
1] i'n·p011 BXO.il,HT D OTBO.!l no KpHDOfl1 o5p a:=!QnaHFWll SBihJ 1\0M !l 

u 

HIJ UB.1H10Ule11 OTBO}l~-

Jfa BLlXO;lC Hl OTBO.'l.H naTpOH H03,1Cih:"TBYC'I' IIH p1.>! 2J31 n~ 1 

KOH r a KT~t, KOTOOhl ij IIOC.l~ 1a M t.l h aHHSl er·o IJ>::OHT aKTOL'L n,aeT CHrH3.71 

npoxom ... 1t>lntll n·a rpOJ!OM c.Tpf'."'KH. B Hcxo",ltiOC no.lOH\t?.HHe pbL[~ ar 
T <lhTCI BO:iHpaUlCJCTCfl Tl ry.?KHHOft IIH ll2l.iJ.HKe p~trHf a, .. 

s) BeprHKa.'lt.HaH crpe..TIKa no C'.BOeMy Ha3Hat:JeiHHO u KOHCTPYKl 

ripl .. IIIUUD133.1hl!O l!C OT.'lHli.aeTC~ OT rnp 1110HTa.1LHOT'L . 

Bo:~11y~ Bcer.:'\a ii.BH.JIH~TC'fl tH:':pTIH\a.ilh~lo nuua lJf>Pt>~~ KOprryc crp 
KH; IT(lU BT~.110•1eHHH CTIJC.'li\I! H~3 II!JliCM n:::IT!HJH .DhlXO .. !J.HT LJept:-3 OT 

B DCTBb L~nO(tOHHYID n..- JnrJpc:m:eHIHI, narrpaB.1eHH yLo Ll ap a.'!:!.rre:n bBO 
IIOBHOii o~lH 111-iH TpytionpOIJO,l.a. 

K.oucTpyK rH nuoii ocooeuuocTL>IO ~t':pnt h.H.1.LHOll cTpe.u._H ~-J l·tiLHe 

ro, LJ 1 o pLiqar u 1-.c..HrTaKnHtH rpyn:na nyn:~noro 1-:011 ra~<r a c.~.rotn n 
a a HhZ l\1\.! l'CTC C }'3,1.0M 3.leK1"POMarHUT a Tit' jJe l\.110-q..:HUH }IJLolKa C.TpP., I 

T(po~£P. ·1 Of"O B OTBOJl.e CTpe.i"fKH H MCIOTC5i ffl!HI C'IliJUpyJOHl ~iii l\J13 n ;Hf 

cjJapT)'R Tt:3 npope3HHeHUOii TK.:lHH, C.rJ:}'"J-K.1lUHft .l.1:H J:O.fOpTH:.HLEIIIH yaa 
II (~TpOHJ (I BUClliHIOIO CTC'HKY XOfiOnt. 

OCie crpe."IIHl MOHrnryroTCH lifljax·.pe.rrcTBeHHo na Tpy6onpoHoLic 
nor..~owuto oblc rpupaJ"LCMHh~X pc.3bf)ntn:.~x coe.:lHHCHHfr. · 

3. 06opy,.!l.OBaH'He np~tCMHO•OTilpaBJITC.•IJ:.HblX CTa!il(liH 

J\oM n.rreKc ye·1 poitcTB n IH~llMonotrr.w:. tW3brBaC.MLI H 11 (HICMH.o-ornp 
EmTe.ilhHOfl CT3HII,llt'"~, npeJJ,Cf~1 LUJleT co6ofi IHtUOt~ee Mt>l~TO npneM 

II OTnp:1.1U\Ii rpy30H lJ ..1,0.Ti1\e:-t OUeCTIC'iHll3Tb: 

a) npOCTOTY H y rrn6cTBO orle.11 r:t~~11~HlJIUH £Hl1"rW IU~~ 
o) MISHH M <t.u .. H~ii 11 ponycr: aTMOl'tllepnoro no:.~,o.yxa ~~ cu 

( ri[lW UC''-lChiB<-ItOIJldJ ClH .. '.Tt'"\IC) H.1H RbTI'IJC'K CI'KaTOro HOJ.JyXa~ 
B) M lillHM a.TtF-dt~:».u'! myM n pu nw6poce n.:npuua: 
r) crm6o£rHblfi }lOCTyn J{ y"J.laM npn OC110rpe, pf!~WHTC' U MOHTJIK 
IlpneMUU-OTTI p 3 Kl·iTC.1l>Hbit CTcHJllUli KOMIT.1ChTYIOTCH HJ TH 



noro ooopy aoBaJUHI. p a3pauoT•i i tit oro BH.HHnT.~ \AIIr~M D p cn .. tntmhl' 
~WpH<lll T (I X 11 "i ~!IHICI17\I OCT II OT Bul6pa llliUfi CX~~I b[ If MeCTOn0.10/KCilll51 

cTall llfll!. 

Ha cpHr. 8 npuBe!IeH O.llitJ 11:1 ·rnnos np11ei\HtO ~c.rr11p<uun e.thHbiX 

eTa HUHii~ KOTOpt.rit H o .. utercs• xa paKtepHblM a.ilJI yCTcHtOHOK BHyTpcu· 

Elefr IIIH~HMOnoqThJ. 31 a C:T3HUUH BXOilHT 13 c..:OCiHB o6opy..JOBa UlHl .. 
~<t 'KYY:\IHbiX cncTeM n no Mccry pat~no.'lomeHnSJ .HBSUICTCH KOUeLitiOH 
H a CT3HUHU OCYIIlCCTB.:l HCTC5t ~HI C>op Ht_B,nyxa 113 at MOC.(j::lcp bl lt OTBO.l 
t•ro J\ Dl"(H:'hiiHt K)llleM y nwrpyfit<y u03AyxorryaKu. CTcW IHI H c:oc1·onT uJ 
c·.iJcJtylOHl11X octiOiitlbl x y~.ros: c ro.ll a 1. c6cpera·:~ e.;ut :;Heprnu 2. or· 
npH RH'I e..r1ST n pcJ~fenqrroli Horo S. BbiKn.aHoro K;w IIH tta 4, nc:penyct< norn 
E\.rl :=tnaHa 5_, nyTeBoro KOHTaKta 6. 

p a6ora npllCMHO-OTil}J aLHITl'.'l hiiOif CT H tHlH li fiylt,e.T HCHa fiOC.:LC' pac
l:MOTpC'HUH HHJllC.tll~lliHI II llfHHIIUHl<i ;reiiCTBlHI OCIIQHIIhJX y3.'1lOB. 

1\ a rOM <n Jr4e(~KU pefiCTB\"IOWHil K.:ta £HtH J..l.H Btl \'('1\H pa OOlJei'O Btn· 

.lyX<J H encre~\ty. n.rrn Tar: f.JaJJjJIHtcMh!~l «l~6e~)eraTe:qb :,HcpruiP) 
(cpnr. 9). ycraHaB.!JHBaercH B ua•ra:IC lh .. '(H~hJHaiOUUIX .!JUHUii nHCB!.\iO

nOlfTLI B :\!cere Jauopa ar~toctjH.'p1WI'O nn:1Jtyxa. Ero HaJHettJCHHeM· ~~B
.1.HCTCH OH\.,"1101Il•[UJC Tp.a IJ<:IIO(JT II<Jl'() Tpyr5onpOBO!l3 OT BOJ!lYXO!l)'Uh li 

fW TO BfJeMH, KOI',rl(l U llt'M II P.l' n aTpOHOB1 'ITO ilOCTIII.tit" I' C.~ ~i:ll\j"tbiTHC i\1 

lH.:.;i ChTHiliiOH[f>fO OTBepeTIJSL 

C6eperare .. 1b 3Hepnm •rcpc3 naTpyuoK 6 nJHtc..·o~Jl.IIHSH~TcSJ c no· 
:\{Oillulo H::JnlErHo(i rajiJ~H f\ rpaucnopTHUMY Tpy6onpoBo.!ly. Bcachlt~;no
u tcc OTDC!JCH1C 1-\0IJUY<..'<l 1 '.1Uit<e f 33Kp~B3TL.CH 1{/HHWIIOM 2. 

K.;1 <nw 11 . .1 t-!iiOfT 1w lltlpLt!llt:' .). Koropblit .ncpt'Melll<H .. ·rc.H o Kopnycc. 

UhoK no~m tHl l :Rfr::l::Jii (' nna<t>parMoii H3 npope31tuettllofi TK<HHT 6, KO
Topa5r 3JiK3T3 MCiK!lY 4J.i1::JEHlaMH 1\0pnyca H OCHOR3HJH1 4. 

11 pH OT12YTCTBHH n atpOHOB B TIJYOOII poBO)le II BK.1l011CLIHOll B0.1-

:.lYXOi!)'BKC J\.1 an 3H 2 11plDKHT 4\ 0110p 110M y CeJl.ily OTBepCTHfl KO[J IIY(';L 

6 .i1 a ro.a ap51 p aJpC.IKCHlUO a rpy6onpoou:te. 
npu OTIIIJHBSieUI1H flttl'(JOlla II« .IIHHIHT OTKJl~BJCTCH OTnp<itHf'ft".1b

llt.Lif 1-.:.1anau 11 u Tpyoc..mJJouu.nc H~i tteKoTopo~ apeMs:r uapywaercJI Ba
Kyy .t. K.llH lUi II IIO.l Jl,eth;. t'BTH:~M t:06CTBeHHOfO Bee a fl3.13CT Ha JJO!HllCHL. 

A·rMoccr~pHbtti B03!1YX HatiHHaer 3acac&martJc5l •1epe:.1 r]Hl OTBepcrHR n · 
se.pxHerr traern J\opnyc[l, npuKphiBa~ :-.t hre :~ac.rrotn\a MH. B rpy6mrpn· 
oo!le co3.3.aercH TIOTOK tso3nyx~, He.o6xo.JHMulit n..r1 S1 .nnuit\cH 101 11 ~ · 
TpOHa. 

I I J.J 11opwueM o6pa Jye 1 t~51 He6o.:"JLI1Joc paJpC')K':H 1te. Koropo'.' 
~.1o>Kuu per~· .llnpoRaTb 3acnoHKCJ M u B onpc.tt~t ' ell II wx upe..ae.a ~~x~ 6.CJ it ro-

o •• 

.:ra p51 .~·1 oMy p a3pCiKCHHIO. a r a JoKe yt~:l t>K;n~Mhllt u03.lYXOM. 1\0TOj)bl~ 

l[pOXO.iUJT 1Iepe3 3a30pL1 Ml'.IJ.C.Ly KOpnyCOM II noplliHC~1. JIOC:Ie.'ltHIH 

11 CJl.mHaeT no.:lHlBtaTLJCJl nnepx. IIO,.lHH!I-1 a:H npn :,ro~t u t\:t.an:i H. 
Ilpn ,!I.BH:iKC!HtU IIOIJ IIJ II H ~1'0 UITOK yB.10KC1CT 33 COOOrt :'I,H acp parMy; 

p33pl'iKeUIIe, C.O:i_7l,;iB;~e~~oe n0,~1 ilU<Hl)ptil'i\tOit, 1\0 1nP-HCHpycTCSl BCX~)l~
XOM, 3rit.'.al...,bTBHP.MbTM l.Iept23 .:lpOC(..'(.'JHipyeMh!e CrrBefJCTHH B OCJIOJW tl ITU 

fceq~HH~ .4- A). 
Cnopocn .. ill.Ht>t.:ellll.H riOIJUIIHI (a. c.1c.aosarc.1L<HO~ Bpl'M SJ IIO.LL't-:.CM a 1 

11 p li nOCTtHUlll0?-1 p li~ p~>l't" I H111 H a !l 11 UM OIIJH.' !ltil He fC..'. ~I LH~.'IHt'f llliOii pa C 



4lm·_ R. Vone~Ha:~ IIJIUf>MHo-o rnpa.:mrre .. u.H;:ut cr~umr•H: 
I- C'lo.,. 2 c6cperaT-e.>th .JI!L'IJP111, S- DpoM~:~nu•JHiblii 11;npssuJt'.tt:., ..1 

!ihlt t1.11JCQ!i x.1anaH, ;j . llcpcn~·.r::KHoll K.'7ar.:aH , f.- n~Tc:uoiJ -~f.·RT3KT 



rt>nr. 9. COeperne.1t:t ~~r.;1pHL : 
I- l•.OjJO\C, 2- J-;.1.Sn~H. 3 -· nopm<!Ki> ~- {)('l[nllollll~i.' •• s- ,l11t ~ct•J131 !'.ta. 6 -- narryflfo), 
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XQ.ld B03llYXit, noCI) naEOWefO B no_.L]tlliitllj)(lfMCHHOr npocTpaH 

R tmpe!le.1eHuhljj \IOMeiiT nopwcub IIO,rlHHM<H~T(:sl ll.O npcnc.rta 
npHi-Klt:ll.f(tt:'T K,.,1anatt !\ ce.'l.ly, TC' i Ca?\lbiM rrpepbiBiHI UOTOI\ DOJ~LyXa 

rpy6onpOtiO.!lC. K :;,To My BpeMeuu JI<ITIJOH ;10.il:>Kf'tl y me JLO ihn 
I\1C'CT a Ha:lH<f4elUUL 

RpeMH no.nneMa nopwHH pcry.lnpyeTefl apocceauposaHueM 
I."": I ufr H .!1.0.,1./KHO OhTTn r..cHthme apeMeHH !IBlDKeHHil n•n:poJI;i, npo 

wcro HnH6o.u,wnH n\"rb. 
Tloc.'l~ 3aKpb1nHI · acacLrBaiOwen) OrHepcntH K:lanaHoM npocrra 

CTDO Ha,Q noplllllt'l\1 OT<:OC.!lUHSleTCH OT B03Jl.yXO!I,yDKH ll noplllCHb na.n 
l\JJI1J IIO.l .neficnnleM COUCTl\C'UHOfO B~c:a. npn ":JTOM B03il)"X JB

)1 l !rHJlparMl.tl CBOOO.llHO HhiXO,!li iT l!Cpe3 o6paTP.hlil KJI:UJClll. npu OTnp 
.. leHllll e.r1 t'!l YIOillcro n :n poH .ti 11 pOt Ieee noBTOpHC'i'CSI. 

n Pll Mellt'Jlll(' c6eper:n f'..1J~J 3U~IW1tH npH :UCHTpa .. 11BOBa IIIlO M 

.JYXO..lYR"HOl\1 ci rperaTC, OOC.;1~ }I{Tf 1-i<HOII~t':.M HCCK0.1 bl\0 .lJHHHil OH~B 
rrotrThi. ~HaliHT~.nhHO YMCHbi11ae1· npoTBnO)UfTe.ilbHOCTb li 1'pt?6yeM 

\I OlllHOCTb B03;1YXO.-lyBKit. flcpcpacnpt:;J.e.TI~HlH:~ pacxo.ua B03.l)"X3 

JlY 0Th)Jt-.1Tt-.1MJI nUHJH!Mll Itt' R,0.1tKUO 11p0ItCXO.JliTh, T. I\, pal'.\0!1 

,1)~.'1\(~ :epc:J .K3iK!IYEO .:YifHIIIfl CUOTBC'TCTB)"CT ee COnpo1'HJUteUlllO li 
\-) r p ;i 1111 4 t" 11. 

npoMe>f<yT011Hlt£i£ OTnpaBH re.1h (<1>111'. 10) npc..aHa3Ha-qeu ,l.'Bl y 
HOBKII H a liepTill<a.ru,H bJX rpy6onpOH0/UiX B CX.eM ax nHeB~.IOnOt[Tbl, 
JbiBalouurx nn.'IE"c .£wyx HJHICMHO-oTnpal·HT1f' .. 'lhHhiX nyHKTOB. Orrr 
nurc.;"fL J.o.::nK~tt y.,wn-·IeTBopHTL c.:lC.!lYIOll.I,HM 1 pef.toli~liHHM, npt'!.l 
,'ISit':!oiLBI I{ IIO.:l06HhJM ~ l~TpOHCTDaM; )"TI.10THCHTTe !K[lhlllll\lt !10.'1 

ooecuc·'ntDC.ITL .MifH!L\fa.r1 hBhle npococL! ar.MoccpepHoro BO~J1yX<l B 
(· re \1 y; II <.ITpOH CB060,UHO, fie.'l :~.af::'TW lllill li Jal\.iJHHHB3HJHl .rlO. I iht:'ll 

..lH1'h n TfHi 11\.'UOpTHLlif Tpy6onpOHOJ1~ l'TOHOj.l llOC ycTpOi1CTB() llCJ.'l it{ 

00€(.' llt"'4111HITh G:Ion.nposKy ornp aa.a~HHSl 11 wrpon :~. 

(}rnpaBIITe.'ll, COCTOUT H~ KOpnyc;J C jlt"3hUOIH.tlMH npHl'OC!UJHJIT 

H bfMH cp.!l ali lltfMU~ KJ)I·IUH\.JJ c npniKHM H01"1 11 pyiKuuoi£ Ha ma pHn 
flO:lB0.151 EOLUt': \i lxj)hliJlKe CCI r-.JO)"CTaH 3B.1H Ba ThC}I [JU U:IOC1~0CTH ~ n.;"t 

HCHH.s:l, lf CTOnopHOrO ycrpoikTBa, COCTOHWf!f() li.J ::-J(fel<Tj)O~IafHHTa 
CTO.HHHOfO TOKa H pht4<tiKIIOll ncpCLI84H. 

R HopMa::LHO~l rroltOil{eJIIJii .MarHIH o6ecTo~e~~ u CTOIWfJ Dt.l.ilfHt 

Ilot".llt! Ul\il10l!Cllli51 .K3KOfO-IH16yilb Maprnpyr a U~fib '=J,.1eKTpOM i"i rH 

33MhiEr1eTCH H <~Tonop, CBH33HHhli1 C 511\0pC:M M3fHUTa. ) 6npae 
Ucm.J 3.1eKrpoM:.irultT3 p.a3pLIBaerc)l rtoc lC 1II)OXOtK!l.4~HIHI nar 
II YTCBOrO KOHT a KT3, YC.T<lHOB.:'JC'HHOfO nOC.iTf! OTII(>•H3~H l\."l51. 

R bti\HLI.Hoii K.aana H np~JI.JWJHcPIC'H .:I .. lH 3a ~pbTTJt H BhUI)TI\Horo 

BC'pCiHH !I.CJ If ri0C..-1C B:WXOJl(i nitTpOHH. fep~lCTH33UJtH OCyUlel'ID. 
K.lanaHHOH TCiiJe.ilLiO C: pe3HHOHhiM ) n.IJOTIIt'lliSe.M. llpe;1HC1[Hl l't:\..lh 

npliiKanre Tcipe.nJI ocywecrB.1HeTcSJ 11py>KnHoiL K.lail.:JH (' raAn 
11a cneunao~1hHOM K:1ee ua .KOHeu TpaHcnopTHOf<J rpy6unposo.n.a. 

J( .. UI YMCHbUJeHJB~ BetHl'IHHb! npOCOCOB B03.A)'X(t 1Jpli Bl•HJpoce J 

: jjOEW lll':pe!I. BL11\H,...1HbHI K. I (HI(1110M (II~ .liHDKCHHIO HH rpoua) Cia Bl 

flt>p~II)"CKHOii npoMeiK~ TOllUtolit 1\.-Lall.:.lll, J\OTOpLiii liMl'l~TC C BbJ 

HblM o6paJyCT lll .. 11030BylO I<<~Mt:'j.l)". np11Mt'"ll~lllle '=:1 10ro J{.fl~nana 
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iKe yMeHhmaer .n:nH aMHqecJ\Uii 3tJltPeKT npH u.Dixoae n;rrpoH ;~. ().'1 a 
!lapH lCX:iHHlJeCKOMY TOp~.f01HWe ry :leiiCTFUHO H _.!OrTO:IHJII e.lbllO 

pa1pemen1HO, Koropoe o6pa3~·ercn 33 n :npotiU~.r upu t>J'(J J1 HHif\tlU 

noc.r1c n epenycKHnro K.1<· Hafit1 . 

4. Pery .. lATop aaKy}'Ma 

fi;ur no .. ·t!.Icpit\ (HJlHJ nocTciHHHOro P<11 pe* eHH.H B Tpy6onpoHo.:ra 
HeOUXOllllMOf() ~.1'] ~· rcro~J1JHBO ir n UC300C1CHOi1 p ~OUl'hl ooopy.aoBHH 

nHen~wnu'IThl, B KO MIVI~KT o6cpyJJ.ona H IJ.H fio:J.Jyxo.aytmofi cT ~i 11 

HO.rJ>Hell B:\UillfTh per}' ~HTOp saKyyMa.. Perynsnop tHt KYY •'ta ((\Htr. t l} 
y~TaHaoain:weMbJH MeJK.!!Y l\O.IJ.rJt':t<ropOM u B0:3.:1YX0.:1yBr~ofi, coc 
Jl:~ CAeJt\'IOUHtX 0(.'H0lillf.JlX \'J.lJOH; 

tJyryH~rwro ,run oro Kop nyc~~ I , nopUl H R t' U(J 6opo.M rpyaoL\ 2 u ycla 
IIQBO~JIOfO rtaTpy6Ka 3. 

B rsiytf (iC yse:JuqeHHSI' Ba KyyM <i a 1'fH1HcnopTHofi <:liCTe~te, .r~ c.1 

.uouare.rrt..HO u B t<o.1~1~tnope. n poTun p acqcrHoro, uopweub 11 a{JHH a 
110;lHIBf <1T.UCSI . flp li 3TOM Oft (.HK[lblBa~T OlrJCpCTIUI I' flPJ ~>Je t<opn_ 

.1iTM0Cc}lE'J)ItUfi IW3Jl y.S: Ha~JHH~ieT l\fJCt¥lt~.l."tb. l~~pt>~3 ':fY't\ U)"Bta:pt::nBl l1 If 

1'Jly60J\ B H\J3Jly.'\OllyBKy. p a~ JJCA<eliH~ B BOJ.l)'XOBO}lC ipa ncnoprH 
cncTei\rt.r Ha LJHHctrr nan a·n.. H uoprrtcJ.Jb llO}l ..J:eiicTBJi C'M rpy.~ ;1 o 
cxaercst. Jat<phTBH.s:J suycRJJW~ orsepcrnsJ. B<ii\)'Y 1 R rp.aHcnop-ru 
cncte.Me C'H01i3 803 p S.Cnl~·r :l{} \)0.<:-q~·n;O\"\), ~' !l,a.'H.'"~ n pouecc (lOB 

pHeTCH. 
n.naBHOCTb paOOfhT )Jcry.:unnpa }!OCTHraeTC5J JJ.pocce:ntpODclHHe 

orncpcnHr, coe}l,liHSl tOUtero }W,.:lnorw HPti.O~ npot·rp aHcrao c fH)JllY 
BOllQ~(, li.,a::ytL.lJHA ¥. r~O.lZW.\<:;ropy. 

R :noM pa3}1elfe npnuc.!I.eHhl ro.:u~.t;o H~KoTOJ.lblt" oCHOfHtbre y3.1l 

06opy_aor.HLHJf ij n ttl"BM <tTiilJCCIH)H nO~Tl•I, J\OTOpvlt" .U.aJOr so:nlOiK IJU 
,'JylJmc nouJI1·t-. p auury ycT;woBOK nHe.eMonot~ n...r H ue.TJo , .. 

VH. PACqET )'CTAHOBOK BHYTPEHH[R RHF.BMATHIIE(I<OR noi-ITbJ 

Ilpoue(:c:lll. f..:arr~~..n~.c)\\.~a\\)\.U\\~ ~i\W~~·~n~e narpoua no rpyoc. a Ha 
CTOfflllCC BpcM S1 ewe }le,;lOCTarut.IHO H3y'IeHhl 1£ JL IIp<H<TJJqeClilf.X ITfPOei\T 

HhJ .\.~P ,-~c•Jer.aX no.:J L.~ytOH.'H n p ti6.\TULKe~ lf.UBIH MCTOJl:li~-HI. 
L.iTO.iKHOl:Tb (lei c•Ir.Ta OULflt~HHeTc}) e.IUe ti TeM, lJTO peiKIL\1 .ullH>t\ 

llllR BG.?.!lYX>.., B \~y<)onptiBOil~ B .1lf>liCTfH1Teo~1hHOC:TH IH;.'Ib3 S1 np ttHHM cl 

tHl K ycra rJoBrt umu ikfi, nc.:Je..'J,CTBiff> rw.rH'liHI upo \IC.iK~·roq" r.t x upHt?l\l 
. Hhrs H oTnp a FHITe.'l r.uv.rx ycrpoih:rs . 

.f:303MO)KH0{:TIJ II (]~0>1\!IeH IHC U rpyuonpODOJlC' Ht"Cl\O.Il•KHX na1·poHO 

0)\HO~i\~M~\\HO, •· a.nep>KNH ll;:11'pOH3 B fi:JOKUf'YIDflUiX yc rpoiicl"LHtX 
f\O.ru~6 3 IHte t4C.iJli 1HIIihl CK0.1b)I;CHUS1 ll ;l'rpOHOB. :i.tiBHt:ijillCf! OT HJ IIOC 
ynJHnH~mtsr, 11 JLpyrrte •pa K-ropbl 3jrpy D.tt ijJOT orr pe,rle.·rcH rrc vt<O 

poc·ru rra rpotr cl. 
n poeKrupon.a Hli e Y('Ta fiO 13f\: li nHe IBIOnO•JT t-.4 11.0."( /1\110 rr p OHl~XO!lH T 

rru Ciie}l}'IOlt!liM ·.HanaM: 
~·4 



I) Bht6op (~XeM~>J ycTaHoRrm; 
'-') Bt.tGop rnn•:t f 110 xapah.Tepy nl;'pella;~a rras.neuH5J); 
~) Tp.ac:cnpos!Ka rry·r euhrx rpyuonpo:ao.uoE: 
41 nor~epcJLJt l r>lii p~H·lle'l "PlliiYCKHoii cnococ3Hocrn exeMbT: 
;) ) mpf')1~. e11 IJC par.JOtfiiX IIH)'.a lCTpOB BOJJ.YXO..!lYBHO ij I <1 IIHilUol. 

~ur. II. PC'1 '1/.lSITLlP u;.u.;yy sa: 
! - 1\0}III~l'. :! 1101'[l.lCHb C Ha60J)OM I pY.I'III 3- \I. T'311 11li{I'IIII.Jil 

n3TP 'I"•O'K 

Pcr6o•niMH napa Me rpe:r MH B03.iiYXOJ}BKH srn;uuorcST npon31iO.!lttre:n. 
H ~)CTh u rpeuycMuii nt>per laJ. .aaB.1c1nuL 

l'k ~O!liH·LJ,I H natmurMir . l.'HI p ac1.1enr c:1 y.iK a 1: 

<~) BH~"rpellltllii . l UC:lMCTi) Tpy6onpOBO!ta; 
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6) CKOpOCTb .!lBH>KeHH.S! narpoHa; 
D} X ap t1 1\TepUCTHKCI naT pOll a ( Det• <.~ fV Oil\~liHP~( . r~6a pUTHble ra3-

~.rephi) . 
l. Onpe.a.~e . .rJeHHe He.ofixo,JI.HMoA npo.nSIBOJl.WTeJJhHOC'iH1 B03.n,yxo.ayBKH 

ll [JOHJBO..JUTC.H no cJlopMy.le 

F" =- 11.. 3' 0.25-.- d~- v ... -n . 60- 1 o-1' Ji ... H8 J.Ui.R 
I • •• ~ 

rAe ~= 1,1 - K0'1CpcJ' HitHe iiT, yqnThiB3IDW1lft B03MO}t{Hb!f: IIpOCOCbl BOJ 

.1yxa~ 

p - KOEJcp¢1-1UHeHT, ~'"tllfThJBa IOLUHlf B03~iO>KHOf': pa31HtTH~ YCT<i 

HOBnn (T. e . yBe .. 1HqeHHe quc.l a .TJUHHii); 

d nHyrpcHHuir .!1Ua~1e1p rpyooupoao.aa B .~ut ~ 
tl - '111C .. 10 ,.lliHUti. O,.!lllOBpeMeUlJO OOt:,.,y}~ •il\aef!. hi X Ort,I'IOft 1\0J

,iWXO,!l \'DKOll " 
" • 1 

V 0 - CKO[)O('Th ll03.'Ly X.ri • II f) ITBP.)lf'HHOf<i K UOpM a.1LHLD.I yc.il(l-

. BHSJY\1 B ~H{CeK. 

CKopocTb E03..Eiyxa onpe,.r:re .. 1HeTcSJ r petSycMoii c.KopocTLIO nmuKe
rnuL II .a IpOHa; pCKOMCH.U.yeTCH n pHHlll\!3Tb CKOpOCTb rraTpO Ha paUHQA 

r)1E" o..,p- cpe}lUSJH uo BpeMeua c~..:upo<.: rn }llHi }J{e!lll ~ so3.ny.xa. 
Cpe..!I,HS'Hl cRopoCTn H0311.yxa HeCKO,'JhT\o OT, JHli:JeTr.Sl o ·1 r.n:opocrH 

B03.lyxa n pH ar~.roc¢ep 110r..f JI<ili/J~tJJ m. 

np~-tJHBi3fl, tr'fO fl(lOH~CC J{ IHT>HeHTHl RO.:i}lYX<j li.JOT,ep~Ui'l[CCKUfi H 

LlTo .uaB .. lJeHHP. no ll•ltnte Tp.aHc.nopTHoro ·1·py6onposo.rr..H MeHHCTC51 no 

.1 HliOHy UpHMOi; .lJHHHH, 33BUCli~IOCTb ~.ffl'>Kll)' Cp~;tHeiJ CKOpOCThiO B03-
)l.J'KH lH.I Y'1acr Ke rpy6onposo)I.a u cn:opocrbJO rrpn an.loccpepHoM rwB
.'Tef-1 H fl \IOMHO BL1p3311Tb {j)opMy.l CIM U: 

il , .. l1 Sl II a IIOj)IIOH CMCTe::ULJ 

1 Pu · t •tJ 
~'t:p = -~_;_~~-

H 1 
- ---
2 . 1,, Pu+H 

r )lt Pu - a oco.110THoe ;:lT).WCrpepHoe : lr:JB.:1eHlic: 

I .J,.rlnHa yq acTE<:a, H ~I[nHa Sl o·r H anopHoro n arpyrJt.;.a BOJ ~~yxo-
.UYBKH ~ 

l (l- u o:uHUI .!l ) HHJ a Tp aHcnopruoro rpy5onpuso~a ; 
11- ·1•ptttSyeM nJ fi ncprna.J .!lilB/Je JUHI 11(1 1m.:-~uoii .J.1HHe Tpyoonpo

uo.LJ,a 
l1.1SI Ji(';)CbJ'R<1IDT1 . eil C "l t'TE' ,1 L•l 

PtJ 



J.le l !J..i1liHa y•~<H''t Kn . Y.HPIIIII<HI or MCCTa :•(ilJOpa ti03l\"Xtl U3 :n-
1\IOt:cflepbl. 

EL~.II n BL!p an.;.aTL .a.au.n ~H n.e R Jft..~/-~~ 2• 1·0 OKUIPHtTt'Jt t.~to cpe..:nnJ it 
r:KO flOCTL> BO:JHYX(I II a 110. I HOiJ p 3C 1Jt'TU0lf JI..lJHHC p<WIH~ 

10 (1(10 · t 'u .,t 'ceA.·- .!l~UI HanopHoh cuc-reMhl~ 
H 

10 onn -i.. 
•) .. 

.,.. -vcp =-

10 ODU · t'l) 
i.:'(:.P ~ ___ ___.:__ M Cet.: - .il._.;l H: Rt: i.:H.:uJH(IIOIII,t• ft CliCTeMhl. 

II 
lO (l(t(l-

nf)JJ_(:T a B.'!HH Upllt;IITJl pOBOqHQC :11 1 a4eHIH~ nepCII(I /W .'LH H.1f>H11H B Ill\ · 

e;i eliHHC q,op My.ll hT, I\IOiKHO 011pC!le .. 'IWI b CKOpOt'Tt. K0~;1yXa ('O no Tpf':

lt}'C toi'l cpeJt~t~H CI\OpOCTH. 

no O I\OH 4J HIH1 pt1C 1JC r a r\fl)/1\ ~0 YTOLIJIIHb ¢a1\Tif 1 1CC:t\)"~C.l c ...: OJH1C Tl· 

rw 1 ftOtW no noa }"It'! II IOM y Twpena,ily .n<wf't (.· ltll )1. 

2. Onpe)leneHHe pa)lnyca rtty..-oro KO.L"Jeua 

1\·\~t 11 "M a.rJbHWii p<llL'' yc.: w~ru6 a tpy6oiiJ H1AOJl;i onpcnc:t Hl'TCH rn 

Y l~. lOBHSl COXpa IICIJ II H I" ;J p <) HTU pOBL:lllUO I"O 'J(t;_wp.a Me.IK.ly BII}'TfletmC(I 

neHt~on rpy6"1 •i rH.ith~oii narpoua~ fj)upMy.J<J JJ)lSl o upeHe. teHJHl p<t
- uyca llf.J.il yLwe-rc-.1 n :~ reo:\r c Tp 1 fll ct·K II.\; L.'OOTHOWCHH ii 11 y·t ~ ~, uec.rwiK · 
II hi X MaTt' 1 ('l'fUl.Jel'K H X Bh[ I\Jia..!lOK 

R=- - ----
4t~d 

-d , 

;-:Lc R BHYT1H~Hu11it p?.?\ 11 YC H3rHGa B .w.H~ 
~~ ~ JHICLi t'l' fi~Hl ,ll.nlTH~ naTpOHa fJcfBil:HT llO.IlHOii 33 Uhll.J~' I 0!\1 Bl'· 

JHt4 1t tlhl pa.auyc a Jaf~pyr.ll et11n1 ro.rroBKH B ~''-''; 
d- HHyTpcHmtii !UW MeTr ·rpy6onpono.::r<l u .\Uf: 

d0 - !l.IWMC'Tp IIWrpfJHa (:Mai\CUMci:lt•lft.tlt) li JUr; 
d 1 - .!lHctMcrp ru .. 1b~W narpuua H _,ur: 

.... " 
'~- rapa111'1lpOBaiUihl ll 3<t:Jll }l n JUL 

Oilhllltlfl 11 IHIHIIM.TIC'Tl'~ l 
i.J .. 

,. - oJ -:- i> .u.n. 

np J BUJl LIIU(f [., llOJI Y4 euuoro 3H a•Ic IUUI b IIIJORep neTCH onpc,!le~IU:.~

liue~, ~i<t30p;J Mf!n{}ly $eTpOBbJM XBO<.:TOAHKOM {r0.10BKOll) It t:Tt':U"Oii 

·rl,yf.i:hl~ nrHI Ma.ilhiX 3HalJeHHHX R UO~MO:a\HO :.1:11\JIUHIIBanue uwrpoHa. 

r a paHTHiiHI.J<IH 3a:Jop t)t OHpt:!le.'BH!TCJl no cf:lopMy.'le 

)
2 l l :! ]2 

- l : + R. + 2~- H - ~ I' - Rl .AMf~ 
'~ I I tJJ 

'":' 
• 1pyJH:1, tl'bliT~·ot ! 1. ~'4) 



rne 61 :;;: .... 1,0 .4r.tt; 
R1 = R -1 S- paJlllYC K011ena 110 anyTpt:niiCii cTeHKe (S- TO.!itl 

It- HMton:tt.UWH )l,J1l1Ha ¢erpo1~oro yrr.li01'HeltHH: 

2u = d- dJ- 3~ :lOp MCiK~}' naTpOHC)M U Tpy(toii. 

3. Onpe,.!leneHHe HeouxollHMoro nepena,!la Jl.ciR.IU!H tHI 

r..1e H1 - nanop, Hco6XOJlU M t.IH Jl ... 1~r HjJeO.iiO.ileHTHI conpoTHEJTeiHHI 

pCMCU{ellltrv liU(:T<.lfO B03JJ.YX ;1 B TpelHL~IIOJH JIIJM Tpyfiot 

wonc: 
l/2 ~ IJauop, ueo(ixo,!HiMurti Jl.'lfl npP.OitO 'll'!IHH cnnJtOTlf:il.:JCHlhl 

peMetUCHnfO nO~l.!lyX,a fi CIH .. 'TCMt2 BO~i fi.YXOBO,i1,0B. 

norcpH Jl.il n.'l l'Hii~l H."lli Banc~pa, UtOOXO.!HIMhiC .ll . .rl Sl npP.O.lO. IC 

conpo·r lt iHlC'HU ii .. lLHiiKI?HHh'"J 1lHCToro no~1l:,'X ;'), ',toac uo ortpeae.'Hln. 
M t-! l"O!.ll!hl:"' B T.U ( J\teTOLUIKa p;1<: 1tC'T a yer;-1 IIOBOK n Hen .JoTpaucno 

H3 • Hr~11op, HPOI~XO.a!!Mbr it 1.1.1!"-t npe.O;t,(J 'll'IIHH eonpoTHa.rl'r'.t!IHi 

pt'Mt:>lllCHHIO llaTpOHOB. 

nte I. - pm: 11eTH ;'lSl i t ., u 11a q~y6tJnpoBo~a u a 116o.-:tcc n IH.lTHii·:c 
Bt=!TrHt ( orrpt>;~e.n ~t<..'TCST c y•JCTllM l~hlllf.HI ,tJJ.eH HL>Ix yLWCT 

B .. 4l: 

f .. a- I\03$qHI llliCHT ('011 j10TUBSlCIHH£ TpCHJIST; 011J..'t'..Ll.C.=l~H~TCH B 

tnrcnMncTH or mevoxoearoc'Tit Tpyo " '-mc.fla Peirno .. ·• 
(Ne) .. 

Jl.iJH )l.lOpa.:JC'Bhl X Tpy6. y 1\0TOphiX OTIIlJCUTCJTbH~} Sl lLICJJO.XOBa 

~re"'·ill~ npe!le.lLHOH ( AlJ~.~). K03tl~q)HUHf>tiT i~.u He .::aBTWIIT OT 

B3 I Oent, H OIHi C1fWra IOTCH fH) lp(tB/1 HlT~CKJI rJt a.!ll\H~.HL 

l81gRl='-16,4 
~1111 = .• 

~e 

~ 1 
I,-- -----~ 

D (1,~ I~ Re. - l,(..l):! 

f)J.e lli JJ ;~- qucjlO II lie:mrunHt K03qxlnt1Ulel1TOU ,eCTHblX COli 
. IeH~I ii. 

a.: . ( L ) ·r . :r,~ 
v H 2 = ''II . d- + 1: ; . 

~I! 
.~ 



Bee. oe.rtntiHHhi, oxoruimne H ~lOpMy.ily, orHoCHTC:Sl l< cuc1·eMe BOJ!ly· 

\OllO.li,OB. 
B. n.IJ.SI OlljJC!lC'.1eHH~) Bc.:lli'-IliHb[ ll3 p;H,,:(':\H)TpHM HCe [303MQ)J01bh~ 

.:onpOHtB.~C'HJJ.R ;tiHf/KCHlHO fl ;np<..lHa n IJH ero p ri:-311h1X no.:10>KCHHH .'\ n 

1 py6onpouo.uc: 
J) .UBH»CeliUC nHTJ.lllHa ITO r'OIJIIJOHTa.lLHOMY j''lf3t~TI\)' 

(j ~-! 
h =k·--l j ' % • • u 

<Je k- Ko:1<t>qnn~J1euT TpeiHHI ta rcpna.TI(J yn.runut!tl HH o ·rpyGy (.::v1 ~ 
fllerpa IIO .'IHTYHH K = 0,3); 

G- nee narpoH«i c B.1:o>Ke.HneM n Kc."'; 
f rr.rTOIIWD.u rronepe•uwro ceqeHHH narpoHa a J~[2 ; 

2) .!IBiriKetnte naTpoH <i uo aepTHKil.FI hllOMy Y'I3Cl KY 

k G h' hll= l. . I ..w!l, 

.i t' k,- KO~cfHfHIUUCHT, )'41HL.lB3EOUlHtt D/liUIEIHf" ·rpelUUI 0 CTt'llKJI; 

~) .asnmeHHe 11 clTpoHa li nepuoa p.::l:ifOIU~ 

I (]. t'n P\i! 
l3=- -

g · t·J ,.wt' 

J,e t.•u ~ CKopocr h naTpoHa R .M 'ceh·: 
t- upcMH pa3roHa u ceK; 

4) ;1RlDKeHHe II:lTpOIIa B I"HYTOM OfBO)J.C 

G · v'! · k v, 

I II "' ~~ = -
g · /· R11 .u1 ~ 

'Je R.o- paJtHy~ .LIBlDKeiiH~l ucHrp<i T.HiKCCTH ncrq .. oHa n -~'-
3HatieHne H3 onpc..a.e.~1 ~1 ~rca 1-:a K 11 c.w6o.1blli<HJ H3 BO:lMOii< 111.tx KfHI· 

·HH<HUIH ae.rmlJnu h, HanpHMC'V~ lfs=h 1+hz HJn: Ha=- ll2 f- h:l. 
Ilo no,rn·•IeHHhl M :>H a•IeHH~l M Q u If BMouoae1·t·Ji B03,uvxo;L \'UEHI.H ... . - -

lc WIIHCi. 

lloTpf>6~t (l H MOUlHOCth 



li ~ liJl H 0 f P A t1> 11 5I 

l(pa·L lOtH 0030p OfC'ICCTBeHttOH H liHOC.TpaHHOH 

ncp!Horvt'H!CiiOH ~HTeparyphl no non.be uro-TpancnopTHO t}' 

taWHHOCTpOC.RHIO 

L I(PAHbl 

I. Ccpe6pt=:11111ti-\OB l'L n., TI J!i(IIIOS E. H.-- /v1onraJi..: 
Rp;~ HOB B 1\pyrrH hi X llCXaX npn n0\\1011 Ui CTIJOUT1?..'lbHh X 1\0IH.'.Ipy 

nru)t\thiW.lC'HHO~ CTJ.lOHTC,,"ll .. CTBO. 1961 r., LN~ !j~ crp. h2 5:1~ 2 
llop :s~,~ Of~ ~IOHT a/K ri Kp a liOB rp)'3Dil0 r.J,beM IIOCTblO 250/30 T TipH 

10tl!U .iiBy~-.: l\1 cl'IT 1 JU!OeJ10K [1 JfOlHICilaC:TOH. n pH HOBOM Cll 

hOLiHi'.ECCTBO .n ~efieltOK ,l.iJH no ~thel'tllll• X p a60T y. 'eHhiHHt' '.: H C [6 
o.HOT.on n no.rincn~c·,-oB c "68 lt<) 22 H t~Ta.1LHorn TpOC.<.i - - Go:1ec 
~ 2 pa.Ja. 

2. "'\eE. Jep 44, r ., ITT (il~Htpos .:-t E .... ~liJt~t'lbM clll u. 3.- Pery."l 
B 3HUe C.J;OpOC'TH MCXa HH~MO!l IICIJC'11.BHiKeHJHT li II 0.130IJOTa Kpa HOB 

fiCpe~.IeHilO 1! TOKC. 

Tpy..a:hl 13 T-fJ1T..-InT. ·L4 TIL A err oM aruqecKoe yn p ~1 u, 1 eHHC JL-T. Ma 

llfiMU, 19fi1. Bh!U. 1 (12). CTp, '1t1 82, 20 pHC. fit10,L. -:34 Ha38. 

C<..JJH~p.JK3HTH::•: t~·r ~~ rt.~i : cp aBHHre:rlbl t ;. H oueHJ\a cne1 eM p~r~r,-.up 
H TH1 Ha nepeMCHHO I "I O~e; OCHOBHbT€: JiOII VOCt.! TeOplUi Ill ]) aC 

eJ,C're M pery.i!HpOB3tHHI t..'4\01JOCT I~~ npnRIUTn~L:.L LbiiLie CXE:Mbi ynpa 
HHH c.: pe y.aupoBa Hn~ ~ Ct-::opocru BpaweHJHl n p 111\0.Ua. 

3 ... 4-.cB.:ill) prJe 11. C.- Topc~IOHHLJC orpa~·H£t.HT'TE? . .ll tl r'py.:..oaoro 110 
~ICH ~ }].. I~~ CTj)C'~lOBh!X Kjl.:~ t10H, 

T l~~ ·.aM BH ¥fi1n T \AW. J-'lc-:c. 1 e..ilOtn.uHc uosblx l{OHC1 PYKIUI It Kpa

HOBbTX Ml~XclLJHJMOB, 1961, Ul.lfl. ~ { 13}. C:Tp. 3-69. 33 pl1C. t~Hfi.n.-
;; II ;t:HJ. 

TcopeTHilft::eKoc uc<.:-.~c.aoBaHnc 1 optHOHHh!X orp ;nnfiHfTe.leli rp)'30' 
nuro 3\10~.1~HTH ,ll, L.H . CTiiJC"lOBblX K!l~1 1 tOg: ·:J~CHCpU .~te~ · t ~i .,'1 hUOC' liCCl'1CJ10· 

Ji(ii UI C' TOrH~I101111 hi X orp CIHUQHTe . .:l efi rp~, :~01~01"0 ~.lOMeHT a }])15-1 CTpC.t01JIII~ 
l..:patH)B~ OUWUf! I"Sh' BOJL :I; p Cl\OMCH.ll3UIHr TIU p;iC'I C'IY U npoeT\THpoBJ· 

Hli tO ::JT.HX orpa H~PHi re.fleii. 
4. _4..Hy ~H\UH H. H., rapoy:~on 3. E .... \uxa ft.'IOD 11. AL-.l\sro)l()• 

OH.iJbHhiH t<paH f -2.5- [:~) rpy3r.H IO.'.JJ .··CM UOCTLIO 2.fi T . 

C1pou reJibllbiC n .rropo}l{tn-Je 1\ HUIHIIbl. UlG I, .Nb 4~ crp. 7-- · 
4 [JUC. 
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XapaKrepHCTHJ\a KpaHa: r/n Hri rn.rnoCHLLX onopax 2.5 r (6c::~ 
H HX- 1.0 r), Bbl.1t'T CTpC.1bl COOT B. 3,5 lt 2t,5 .'i ~ RhiCOTa TIO,!l'beMa 
6.0 COOTB. ~.0 .4!; CKOpOcn_, fiO,lbCMa rpy3a 8,2.5 ~uf~\tUH., 'l"OiKC .L(,:ur 

rpeii~epa 16,5 .1!/.41UH~ Han()o .. ~IbWaH CKOpOCTb nepell.BiiJKeHHSl I<pat1<1 
50 n:..tti"iac, .uaB~1f>ltllc B rn;'lpocuc:reMe 100 f\dc.M'2. Onucmme ycTpoii
CTBa H pa tJOTLI Kp aHa. 

5. Ba !Iamon B. n.- HoB.J ff KOHC.TPYKI~rm nponmoyronHLlX 
y<.~ rpo1'kra Kp<l fl a. 

TpyJT..bl BHH HnTi\·\Alll. H cc.qe.aosaHue HOB hi X KOf-tCTIJYJUHifi Kp a· 

HOBbiX MeX<Hilt3MOk, 1961t Bhln. 2 (J3), crp. 70-8~l. i pltC. 6JI6.TI.~ 
~{ H33B. 

CoJtep)KaHne: nae.a.eHue; 1\0HcrpyKUJHI 3KCrteuTpHKOBoro Jetxnar a; 
3aJa4 1t u ~u~ro.run<a upoBe)l,eului ucnLJT aHnfi a a xuar a; pe3y.nh'TaTt.l 
ucnb£TaHH i'i (an:cnepJr MeuTaJJbHhTe IH:>."lH'HtiiLI ycn.rnt H. u KOJ~Q>nuneH-ron 
'-L;DKHM3, Cp(i03TLIB3HH~ 3CIXB3TJ R nep110,U TOpMOJKeHJHI 1q1ana): Bbl-

1\0i!L.l H peKO ~ICHilaunn. 

6. RuuuuKl,11 A .. /\'\.- :-).lreKTpoMcxaHnt~ec.:Kui"i orpaHnt~n1·e.'lb rpyJo
rrOJl.bt';\tuocni CT pOHTt•;JLHbiX Kp ~ HOU. 

CTpon-re.;lhHLIC n .aopotKnuie !\13111Jtllt-.t. 19G!. J\~ 4, cTp. 10-12, 
1 

4 puc. 
OnucaHIIe paCion~ orpaHifl·llnc .. ·ui. nMeiOIILero KoppP.Krupyrowec 

ycTpOlieTBO C Bhl)lep.IKKOi[ BpeMell U cp a63Thrti:tiiiHI OT 0 }l_fJ J,5 eel\~ 
H3Mcpnre-.nhuLdi npnuop. uoKa3blBr1HlUiuii Bt~c: nn.rum.Mae~roro rpy3a 
C. TOtiUOt~Titi<.l .:10 ±2Ji%; Ji:\lt.:'t'TCH cserOHiiH H JBYnOB~Sl l.'ltriJa.1H33U.USl; 

upuHunnnn.IJhLJaH '3.-iCKTpocxe.M a. 
i. 11newnH A. n... Aspil:'lMOB H. C.., 1.aituea A. H. 11 Kpona· 

UIIH C. C. - Ba rH1 c.tllT M aaoKaHa.'flhiiOii Te.'leM(.'.'\(.llllillCCKOi1 CHCTCMbl 

ynp :'lR.lletiH.H Kp aHaMlt. 

l13Ret·ntH To:-.tcKor·o II0.1HTexHn4'et·.horo HH-Ta HM. C. N\. 1\.upoua, 
l9fi0. T. 1 J 5, crp. 40--~2. 6 puc. 

KoMMeHTetjHHt no c.rH?.ll.ytouHBt y:i.l aM: 111 ur~p arop, ll.e11Hf¢pa 1op. 
Bb(LJiiCiiJHe.1bHOe ycTpoikTBO Ct.1.0Ka pe .. 1e U !lp. C!)opr.mpUBaHHe 
KOM <H111LI HanpaR.11t'UifH D.BHiKeiiH.H II KOM :Hill ((~.J a.1 a SJ ti\OpOCTb»t 

«TOPMOIKCHHe» H «60 ·u.wa~ cKopotn.». CucreMa nonpaBKn. 
8. KpauorKuH A. C.- KpaBOBbTt! •·peii¢cpHhie .ncue..a.Kn c r1o.'ly· 

:.l BTO~iaTH Lf.CCKHM ynpaB.leHHe~J. 

Tpy11.ht RHHHnTi\\Aill. Ht:cJtc.aoBaHHe itoin~x KORC.1'[)yKuuii Kpa
HOnorx MCXa H~I..~Mon. 19G l. BbTn, 2 ( l3L 18 pnc. 6u6.:-r. - l 0 II <t3ll. 

f3 lit' llC'HHC': Tlinh! f pei1(lJepHbfX ;u:·6e .llOK; CIICTC'~Ibl yn p,a U.IJCHUR 

r pefl<tJep II bl Mli ;lt'UC'.JKa M!1 C He3a BHCHM hiM n pHHO.'tO!tC ClH3.iHTR < • .'HilO· 

!iOrO B3ai1MO.J.eikTDHff K~HL<ITOB n0,1 ht:!M II Oro H ~;~ M hi KaJOlllf'f() l\H~XH· 
nlDMOB; OllHCHIIIiC ycraHOIH\i! H !'.!eTO;llH<a HJ.>OBe.}ffHHI liCJlbiTtiHH'SI; 

OnltCaHHt! =t.1C'KTJ)OGXt·~lL!; peay.u.raTbf JIC:nhJTUilll~; fihWl~'lW H peKO
\fetl,.I.la UHH. 

9. B (1.1aiiJOB n.. n. - dK<:nepn MeliTa."~ hlJOe nnpe:te..1JC"HJif! r.oupoTUB
• JeHuii i!BH.JKeHJHO MHOfOOnopHbTX nO}tUt:-CilLIX Kp3HOn. 

T PYHLI B li HHII 1'1\\J\W. Hcc.rTeJ.Oii ~~uue uoBbTX T\uucrpyKunii Kpa· 
1 llOHt.l \ MCX3HH3MOB. 196 I, BLin. 2 ( 13). 9 JHtC.~ 5 Ta6.1 ., tliiO."I.- 2 H33B. 
I 



OcooeuHocTH KOHCTPYKIUHf MHorooTiopHhrx nonR~CHhl x Kp ~HoH: x 
paKTefHICTlt I\ a Kp3Ha: pe3y.1LT::lTb1 IICllbiT aHHfi (KOM MeHT aptm no- ce 
OCUH.1.~"IOrpaMM(I M C 3ctllltChLO 10t-;QIJ }11\0pdi ":1."JCKTpO.lBHraTC'.:IC'!i 

uanpHJf\CHHH u Jlp.) ~ conoe·r <H~:tetHi~ ~Kcneprt ME':llni.·lt~lr htX He .. "llttiH 
{.:OnpOTHBJ1enafi ,llBJOKeHlHO C p aCtieTHblMH; BbiBO)lbl II peKO~IeH..!l,3I{ 

10. Schrrwl1 K.- Neue Hafcn-Krane.-HosLJc nopra.":JLHLIC KpaH 
B f3B3HS1X. 

Schiff und Tr~fetl, 196(, IV. ·r. 13, 1-f~ 5, t":Tp. 459-t1fi~. 15 p 

01ntcauuc c.1C!lYIOU!HX KpaHoa: no.1ynopTa.rlbHhTfr, THfl «H 
<'' YJKUM nopra.'lo~r r /n :1 r (Bo3.MU.iKIIOCTb O!lHOBpcMeHHofi paJrpy3 
.1TOKa Cy}ltla TI.KYMH K paiU:tr.tlf); Cll l' IVt<lilL•llaH ~op.Ma IllDKHCfi p 
HH.I"JKrt c 1 pe_rl hl 1 pmrct, p ~CilOJHJ:<i\eiiUO•ul tl a;l K~3fi~~ IIOH KjJ<HIO" liLHK a H 

110 ODe CTOpOHb1 ()1' He~; fHin~·l OHHbl ir rrefrcpepHhllf Kp;nT KO[)OD4Wf0 

<.: B.:i pH Oro n j.lOijJH: UI D fJJ:HlC.!l.CHbi TC'XH~fliCCKHe !i,3HHble. 

11. Sdamoll K. - 10- t Greiierdrchkran auf f ahrba rem Pod a I. 
nepCD..BIDKIIO~i HOpTa.iJ C nODOIJOIHUM rpeiiq,epUbiM Kp::tHOM. 

Demag-Nachrk:hter1, l~JGO, ,~~ 159, CIIJ. 25- 28t 87 puc. 
llpO.lCT 1iOpT3. .. 1H 15 .U, BhTCO r;~ n CtH~'ry 5 _.u. Bt.lii CT KlJaHa 

l'J<f11JUCTH: IHJ!lbC:-.ta (jQ J~f{HlUl, 331\EblKaHU.H- 53 .uj_~~UH; JJOBOp 

J, 1 Ooj.\lUH., IH:~peJ'tiHn~etlltSl ;30 At/.~HUH ( COOTB. MOI..UHOCTH ilBnr are 
MeX aHH3Mflli 112; ,!)6; 2~ It 2fi + 20 1\:8"1). 

01mcaune ycrpoiicrBa H pa 5cn hJ Kfl aHa, n pew1 c.r.HHLLH~tllloro ll.'l 
n epejJ.aCiuTKH cbluyqnx MaTepna.rroB Mem,rly CYJ"l. iHm, »< .-}1. ~~~rotr(ti\Hf 
CK,qCi..!lOM. 

12. SchmoH K.- Le puni-transbordcur a gTappin monte s 
cJ·.arint de levage tournant tst l'engin lc mieux appropric au dcch 
gemcnt des n a\Ti re~ .- I(o::J.~"l OFHJ~it rpeihl>eput.I fi .K pm1. cucuua:a. 
DpC.J.H 33HatJeHHblfi 7t)Hl p(~3fp}'3KH Cy .i'J,OD 

Acicr-Stahl-Steei, l960 r., X, T. 25, .\~ I 0 ~ cTp. 420--426, 11 p 
OrrtiC.Ulllte ycrpoikrBH MOCT a n ero or .. .-l.~·1bHl-1X y.J.rlon; cp'-wuen 

Jl.Hyx cuoco6oB KOHcrpyKunn (ct>. DcMCJr); rpy::JoTIOli."heMHOCl h Kpa 
[0 T (B}lROe 00.!1hiiif: no CpHB ITeHlHO f: npe1Ktl~~l 1\0IIf:"l'fJ .YKIUieif 
rrepeB.a .rlOlf iHIH crwcouHocTb- 310 rl~tac (reopcL) 11 200 r/cta 
(npaKr.) ~ I\o~41¢mutcnr :Jarro.lliCHIUI rpciicpcpa 0,85. 

13. Nell en J. \V. ~ 1'\ clson-ccn n icu\\~c ha\~cnkraan in ccn mo 
dcrnc constructie en vonrziE::'n \"(in yele mogeligkhe(len.- P<tJ.II~IiH bl 
KOIH.'.rpyKTIIBHLie BapHaHT bl llfJH<)rO IIO (l'r ,a.'tbliOfU TqHma .«J-{e ilhCOH ... 

Polyt. T. (AL l!JGO. KY 20, crp. 92Sa-~:30<~. 
Onrtcmmc JJect<O.'II>KitX ncno.1HCHitH n:paHa c. yK~3aHH~M 1-1x -rexHH 

:.:e(:KJf.x xap a rne.p IH.'Hf K. . 

14 .. 1\. Sehmoll- N~ue Sh1ckgui·HHfenkrane in gcsclnvciBl 
Blechbauwcis~ .- CB.ttplthTe IIUJHaJthiH·II.:' 1-:pauLl cJI.;"JOlliHOCTCrPHI 

KOIH:rpy.Kulnt ll/1 ~ ne.peMeu~eH H.H wry'~ a1t.1 x rpyJon_ 
Jlansa, 19GO, 1/VI, T. 9. N'~ 2~/2'4, c1·p. 11 RO~ 1181, 6 lHit:. 
J.\::r.tmon .. lCHHLie B LpeMeHe qmpMofl .I.le:r.rar 110r1 nle CI•ap l t ble l'. l l/ll) 

tu)(:Tell L[H rue rropr CJ.<IbHble KpaHbl. 

OnHC~nJI~C HX JWH CTpyKUlm H p aoorcr. 
15. Neuman IL ~euc .Kun·cnlenker-Stiickgu tkrane im Hambu 
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f!f'[ }l.il i en. (kuaWCll HC' I .:t ~.~Gyp I'{':KOH raBClHH HOB~MH fl ~·tp r a.1 bHbiJ.uf 

;, rni H 3MU IHI KOJlOHH~ .'l.ll ~I IIITy ~ Hb!X rpy:HJD. 
Hansa, 19GO. 6/II, .\'\~ 6/7, crp. 3:36-0:19, 7 pH(;. 
0111H:auuc KOHcrpyKlH1H ~qHtHOI~, 11x OT.le.:tbHhiX y3.iTOn u ll(ip:tM~'(

poB. 3iteKTr)0000p)rJ{OD<tllHC. 

J G. GroUter. GieBkra n Europas _ -- EBponeiitKJt ii Kpynnertwufi .IJ 1t
T•:'HHb£fi 1\paH. 

Schiff u nd H '~ ien, 1960. XI, ~'g 1 1, <·.rp. I 035. 
KpaHbl 4-lnp Mhl 1\1;\ti rpy~ono}l, beMHocrt..Io 4 75 r ( 11 po.rter 22,5 ~'tL 

KpOMe r.:-taBHOfO MCXCIHU3M:'i no,abCMa {r/u 4 75 1) JiM~IOTCS! BCnOMO-

raTC.iJbllt..!C- 80 COOTB. 20 T. _ . 

I 7. Eckhardt C.·l I. - Di~.sel-hydra u lise he I' Auf g~ciskr anwagen .
"' na pHfiH hle >IH~JTt::.:H~OJJ.OpOit<ll hit' Kp 3Hbl H a llH3Clll.>-:1/l{~KTpUtJetKOJf ·re
' 1 t>>~<l<e. 

G 1 - A l I nco .,4 N' I, 61... c ~: I 7 
1. asers n na en, .-.. {~ , T. o , . ~ -, cTp. i ui . .l , J pnc:. 

KoM.Meurapnn no anapui!nol\ry J{j)<lll y r/n 40 r (;~ npoeKunn) . 
Ue:1n H o0)wt ru np 11 MeneftiHt rro..a,oOHhiX KpaHOB (TCXIIH 'lCCI-\Ue 

uor:a~oine.n ''). Onuca Hue OT Ilt'.tt hflhiX Y3~'TOB J\a 6nHbl u npen.ox p au!ne.:1 h· 

Rhfl' ycTpOflCTB3, XO)lOk<nl U fiOBOpOTllaH 'lCiC:TH, If J'l ~1 H0.1- :=J • .'Tei\TpU

LJeCKUH u nr,npas.TJnqecKnil~ KaHaTuutil ClapHO(ill, nponHH)'Hec u onop

Hbl~ ycrpoikrBa, orpaunrHue:ru rpy3onoro MOMeHTa n LIP-
18. Schmoll K. - .t\·\odcrnc TiclojenkrciH~-- J\'\o.n.epHH3upoBanuwe 

KO~OAUeB~e KpaHhl. 

Klcpz igs F achberichl~, 1959, T. 67, J\9 I 0. c.1·p. 327-28. 
l\oucTpyinLHH K,'Jerrtei-i t'. npiUKIIMHblM ycH.;1HcM. B~>t3WnaeMt.t't ,teii

l"·r HHCM npornHOJH~r.a u.m r.neu.Ha.1hHoro pcry.:titpycMoro ycrpoiic1 Ba. 
OIJII<:auHe ofiopy.1.oBaHnH H pa6oTG1 Hpau~L 

19. rackelmey~r A.- Kostcnsenkung durch 1\1obilkran-Einsatz. 
CHnmeHne croHMOCTH 3KCrr.1yarauHH upu HIHt it'Ht:!Hlnf KpaHoB Ha 
lfnf!BMOK0 .. 1~CHO~J XO.JV . 

. lachr. f. \\rirbch~dt (HannO\'er). 1961, .N"Q 2, crp. 8-9, 4 ptH: .. 
p <I ::llHPHILIC 11CilO.'lllellU.H KJHlHOr• ~1 C:nOC06hJ JIX npnBO,!la: llf.Hi Mep hi 

IIX npu reJteiHIH; C:llll>l\eiJI1e (;TOIIMOC~'I II ::tKCfl.ll')'aT<tUHU 11(1 65 Jl 80%: 
~1 ~110.,1Jb30H(i HHC II B MOHT .3n~H biX pa6orax npH 11Cp~p c~6<)TKe f .bJTTytJUX 

M r.J I epH(~ .. IOB. 

20. The Coles «J\rgus» nrublle L~rfln~.-KpaHbr. Ha nHCB.Moxo..uy 

CHCTe~\1bT- «I\ 0)".10> ( HHI «J\pryc») 0 

Engin<.'ering, 1960, 27)/X J, .i\1? 4~3GJ crp. 722-724, 6 IHH.:. _ . 
11croput.~etKOe p;nBJI nee ~oP.c.TpyKuuu Kpaua. ConpeMeruroe ncno.~

HPiille. KoMrraKTHOe pacno.:"J01KCHHC upuBOLJ.HJ.IX .teora.TJefi KpaHa (DHJl 
Clllt.3y u cRepxy) 0 TexHn1:1ecKue noKaJaTe,·•~~-

21. Hille B.- Hochbaukrane.- 1\paHbi .!I.t1H cTpoure .. 1bCTIH~ Bill· 
COTHbiX 3.UaHHH. 

Bauingen ieur. 1 ~J61. IV, T. 36, :N-il 4, crp. 121 127. 20 puc. 

0 tut<.: (l une KpaHOti n nx ocuo.nuux y:lJIOB . XoJJ.oBofl MeX :1 HU3M, 

M 3'4T~J I pCi3JIHII.J HL[~ Hcrro.::niCH lUI CTjlt' . ."l!ll. n O.l.1YGHe Kpa HLI 11 nx ~.IO.O:.ll
qnrKcUHIH. 

fi.JIIIeHHbiH npaH H a 8I.HOM06n.1e; p 33 riJtqHhle BH!lbl /UfCT aiHtHOH-
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HOfO ynpa R.'JeiiU.H: K~'alll . .tl Ha nHeBMOXO.!lY C' peiiJCJ113TOii CTpe 

H accaJKHpCKite HO.!J.l,~M HUKH Jl)l ~~ tT(HJIII'{\iJLHhJX pti f.io~ li X; TCXHU'lJeC' 
lfOl<a3aTe.rnr. 

22. f-l~n schcl \\'. - 1\ \fjgli ... :hkeiten u 11 d Grtnz.en des Einsatzes v 
Derrick-und Mobilkranen hn rnodernen Fertigteiin1ontagebau.- Bo~j 
MOnHIOCTH H rtpe.aC.iJbl npuMeHeHlHl KcHITOIJbJX KpaHOB B COBpt'MCHHOII. 

U€'.ilhH06.1J.OlJHO J CTIJOHTC'.iJ.hCTBC. 

Bauplanung und Bautechnik, l9Gl. IV, l'fg 4, ~.:·rp. 160-164. 2 PHC 
uu6.FJ.- I IICI3B. 

no.upo6Hoe 0111H.'<Htne c YKB33HHeM TeXHIPICCKHX ,i'l:'UHihiX naHTQii 

IU.tX KpaHOB If Rp<: IJOIJ ua llHCB:\fOXOlly. 

n Pt-JtMYW.CCTB;J II llt'.llUCT aTKJI OOOHX ·rnnoo 1\}JaHOB. flpaKTH•H~CKOfl 
npnMeueunc. 

23. l(ollros \\'. u. a.- J\us dcm Arbcits~ehiet einer Kranba 
firma.'- fl pnrt>a M.M a pa60Tbl J\{J<UIOCTj)OUTe,l!l.tHOf[ (]ln p M t-..1. 

S. T. Z., I~H10. 17/XI, T. [)7, J\"!.' 4.5-46, crp. !105-915, 24 pH 
TexHO,'IOfH'ICCKHii npouccc H3fOTOB.lleHHH 1\paua a rrpon:lBO ... 'lCT 

3HalleHne T~; S I A .N'!:' 1 fiO 11 ltH n DIN N~ 120; ucc .. leilonamtc ~era.n 
l·:oporKOBO.IJ IIOrH,nHI n peH 1 reucmcKIJMH .ii)"l.IaMn~ rro.'1,poGnoc onncaH 
MUCTOBbiX nOI)T<f;lbHulXt l\.03.iJOkhTX li ,lp. Kpa110B 1 3 T 3!0fi:t! UX OTJlCJl 

HhiX yJ ... lOB. flpuMeH,euuc nr:.tpaa.11ntrec.Koro y11pan.>ICHHH. 

24. Eden L F. & \Vood Pr. H.- Stiiiness of a c.ranc jib -ll<e 
I{OCTh Kpa fiOBUii crpe.1hi. 

Engineer, 1960, r. 210, "'N~ .S·153, c:rp. l.SJ -187, puc·. 
25. Eckinger I\.-- Theor!c und Vcrsuch bci dcr Entwk:klung d 

gcsclnveiBtcn StahHeidlthauwebc iiir }\rananlagen aus 3 mm dick 
dreickig gewalztcn Hohlproiilen.- TcopernqecKue 11 npaKntt~ec 
3 3HHhTe UpH KOHCTpyKTJTJHIOM IJ a3DUTIIJI CB3 pHhTX ,lJCfi<UX CT3.1bH 

.2J.tle.MCHIOB 1 IBfOTOB.':H!llllh!X H:J Tpcyr0.1bHOfO 111)01\HTa IO."il.UHHOii 3 
.!1 iiH Kpa tiOHblX crpc.1. 

1\l. A. N.- Forschung-shefh~. 19fi0, N~ g~ crp. 65-83. 
2fi. ~'\aycr K.- Einiach~ Nahcrungsrechnung zur Ermitttung d 

Raddrl'tckc einer Lauikatze fl'1r die Praxi.s. - 3.'leMeurapHL1fi npn6.7J 
:;r.;:,eHHblH paC1lCT JiUT onpe;le.:teHU5i na B.leHHH H ~ I<O,!JCC a TC~le:JoKKJI 
Kp ~Ha ( llj.HlKTUlH!CKHe ]l:11j II ble). 

Dcutsd1e lfebt-·lnd Fordertechnil\. 1950, ~'~ 3. crp. 44-48. 
27. Trockensc1u11ierung fi.ir Kranlautrollt•n-Spurkranze.- Cyxal 

CM a :U< a Z!.;']$1 pc60p!l KjHiHODUl•\ K0~1CC. 
Deu tschc Htbc-u nd FDrc~edechnik. 1960, TV, ~\f~ 4. cTp. :18. 
28. Piliiger Ni. E.- Krananlagto:n und Frequcnzwand[ersteuer· 

ung.- 1\paunnnrc ycTaHOBKH t npeo6pa:$OBanueM qnc.rOTt>l. 
!Bro\vn-11overi lt.\iH., 19E>9. T ... Jfi. N!! 8. <.:Tp. 4riO-:)~. 
29. Schcnk{'-1 A.- Lconardantriebe iiir lriOdcrnc Krananlagen.

npl·tiJO.tl «f-}1,::. Jl. l~l COBpCMCHHLrX Kp3HOBhfX yentlWBOK 
Rrown-Bo\ t>ri J\1itt., 1959. VIII, N!:' 8, cTp. -1 :3-450, 11 pHc. 

npuuuun pa6011,1 «r .l»~ M3illlllH~ II ann.1p(l rf,! ,ll,ISI 1\paUOD 

yeT :UIOUUK, OCH3IJ~~HII biX MO,..LC'plliDU IJOBa!!!l·lbiM npUHO}lOM « r-Jl 
3o.:Ter\Tp0C~l'~ILl H KOMMPH l'<iplut K llliM. 
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:m. Ot!gt~nhardt \\'.- Krane.- CTali:U!pTh tlti "JHIIU.!. 

DIN- NliH .. 19601 T. 39. ,~\"!? 12, crp. G35-:3G. 
KoMMCHTc~p uu K 11 p(Je•na l\l ttop~.1a.:JeH DIN 15019 .. TJHCT l: ycToii 

.,It BOCTh, ReTpoaaH H arpy3K<l ( crauHoJJapuh!e Kp aH hr): >K~.rJe3uOi'l.OpO}X
EI Lie noeopoTHhie Kpatibi; crpoure .. l~.>In.!c 6<-JilleHHh!e n n.1aB)'qlie Kpaur,I: 
. IUCT 2: )"CTOH4HB0CTh ue3pe.fJbCOBbTX Cipe.lOBblX H nOBOpOTHblX l<p;IHOB 

;~ 1. Gleich1aufanzeig-er.- ~-K333TC\ilb nu1xpoHHoro XOJ1.3. 

F. u. E .-Stelle: I nstit u t fur FC:.1rrlert.edl nik, Leipzig, J aJ~llorunc;l h· 

1; LI it .ao K ·tan, 15/II, 1960. ;31 ~TP. 
KoHcTpyKUJHI •n~te-pnre.'l!bHoro ycrpoiicnHt 1 B ~iaJ1~qy EOToporc 

:~X O.;!l.TJT n f>Okfl[)K;~ npSTMO.'lll HeiiHOrtJ XO.!la ncpl'l'py.:\Oilj IIOfO MOC.T a H.1JI 

\IO CTOBOfO Kp3H3. 

II. llOJ.t'bF.MH H KH 

:~2. KoUl'{J.l(l n. T. K UOil])Ot~y n H3.1"1 a..uE.:~ orp 3Hl!lfUTCiteii C1\(J-

p0('flf n0.1.'he'.tHniX M;illlllll. 
,. I(]·~ , .. - -- -r· ~t ,,. fO.IJb, .Jfj,, •. ,~ :>. CTp. ,):>-:).>, --t !JHC. 

0CIIOHllcUI 3<1 _ll(l LJ Cl C"Tan·.U: 1\tHit:.llellHt-: (: reneHH 06ecnelJCHHfl Dl·l

[l<J,:JUeHJtH yc.:;wrun1: U=t',\ (r,'l.t> U- H~TifHIJKCHHe B o ua weTJHt \ 
1 ~trep;nopn~ tr;~: n .tc/cet(- neiicraure.1LHa5i cKopoc·n .. ) Jt U=n (rrtl~ 
n- GJH' .. 10 OOOpOTOI-S J1Blif aTe.1S(~ H 33TCM yc.:TC.HIOI\itell.lt;i: 'it(t HIIL~I~ MOt~TH. 

riO h.OTOpol£ no.'lif\HO QI.JITL IIOCT[JOt'EIO <.'[)II pont B.:JeHHr orpaHIJ•IHTC.1~[ 
•.' l<OpOCTH R .a .. lH BhHto;111 e1111 H yc.'l OIHHI R11. r = i:'.1 ( Ru. r - COripOIUB.1e-

1111e a o .M<IX n ILerllt reuepa 1 op:-J, t~:s- ~a.JaHHa51 cr:ot .. HJCTI•) Jt O.rliiO
!ipeMf"IHIO y(·'l·~ lh)H,Tiell Ht:' HlfiJ,: HPfl) npC.JC.l a CKOIJOCTlt, II pu l\()'ffi))O~t 

OrpaHHt.IH1"e.1 h MO.Ii\~·1 li TOlfHOCTH BWIIO:I!lliTL CH(Ht qtyH"KI~JIH . 
3:1 lay5t>p 5. A.- HcKoropLte noupo<:bJ t{tltlt::l\1<nllf\H H }l.HHilMHKlf 

rpeiiq>epHbfX MCX3HH3~fOB. 
Hay~mLrc: Tpy.rrL· ~\loct-:lHH.'KOro . H:~r;on:~xmr~ecKoro HHCTury-ra. 1961, 

Hb1II. II~ cTp. 5 30, 5 pnc: .. fH1o.1. ~1 Ht~1B. 
COJlep,Ka u He: o6rru1 e ..a a HHb!C:~ KBHc~t :.rrJH\a rpt!t"ul)epuorcJ M~x a

HH1M3 ~ JlHH [:1M lttJeCKOe i~CC.lC.l0133llliC f(>t'Jl~~~(HIOI'O M~:\ 3HH3~t a: orrpe
.Jf..1eHHe 0506WeHHb1X CH.l. 

34. illCD1 [C[I KO $. ..f!, -· Paeq; I 060.101lCi' WKHBOB rpetHUI ~.1110f0· 
l·~ ·cliiH Til Ll.'\ 110.:1 "LeM llhlX M;tiiTHH. 

Tp YJl hi iloHcn;~oro no :ntrl'.'\li11'It"l'KOro h 11- 1 t:1. I Of :tO. r. .J·L Ccp 1n~ 
crpmrre.~LH3?.. sr,rn. :), crp. 15:·~ 178, ll pHl~. 6It o~1 . - 4 ua:.~n. 

06wuc cne.1e111tu o lltKimax 1 pt?HH~; pa.::u~a.lbHL[C ouo;IOI.IKU JJIKIII~~i. 
11<:.1• biT h'! li<HOIIllte p~ ~1n a.:u,HyJO H a rpy .. my~ Hcc.-tc:trJI~<fltJt e p a6oTbT o6o
.1o~ 1\11 fl ;1 H<:l rpy3Ky, P"BHOMepuo pacnpeJLt:l etuJy 10 R.ilO iib o6pa3y1oweil 
UJ KTfBa; y''lieT parJOT lil pe6ep ;.KeCTKUrTH; HhlHO.iihl. 

:35. J\ht X(i it..:10D A. n.. 3 rLXB3 r b( DJIH riO.J.lkMa H "'epeMt:ULeHJHI 

;mcroBoro ~~ eni:t.'l :1. 
Ee:wnHfHOCTb Tpy)l.a s npol\U~ill."Lt'IIIIUC nt, 196 I, N9 5. crp. 5 --8, 

2 jJIIC. 

J1TJC1 OflO!l'bCMilUK B UCHOUHOM CtlCTOUT U3 KO~lbU3 ..fl.1H H0JllieHm

naHJHI K no.a"LrM tJ0;\1 ~, KIHlll y JLBYX Koyrnefi, cTa.lLHoro KauaTa n JIBYX 
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."JJXrlr3TOH HUBO~ 1-\0H •.:Tpyl\Ulili (cccr;H\f[bft-: 'laCTJL (.'1\.00<i C na~Ofll 
~·rrop -CI\:r~n. EOCbllll-\ a - p~opo i-1\ eCTI\00.:: nl u pyt-:u.HTKa). Orrnccuw:e p~~ 
6oTt.t Ja x oaT a. 

2>6. \Valder /\.- Der Auizugbau hcut~.- CoHpe~H~Httoc .. ·utcJ>to
<.:T~'Of'H H~-

lntcttl. Bt>rg-und SeHbahn-Rtndsdwu, 19601 X-Xl~ 1'. 3, M 2 
{ Soucierheft), eTp. 34 i 1 tiO) -~5 t 161), I pnl:. 

06ut~re rocueH H.H no llU.lbel.l Jntl\a M n nx y3.1a M !!..ll.sJ aJOa.di Ji 
rpyJOB; TCXHIPleCKH.'< _'!aHHhl\ HC lBieCTCSJ. 

:17. Hi Jle n. ~ - Baurnaschiuen. ForderllViSChinen. - CrpoJne:Iulihle 
\raun iHbi. fpyJoW.t:rbCMHble yC'r poiicTii:t. 

l. c.l. V. d. I., l 960 r .. T. 10~ . .N~ 21. l':TP- 87:1 881, 21 pne. 
L) ~nHe :mL[ i"l uosororHblrt f\ paH: l~TponT~,..·•LHhn'f trace a >K Hpo-rpyJooof1 

J10;1:hC'MHTTK; O)l, IIOpC.lhCOna S1 lrO,lBI?.C~IlaH .flOIJOfa l': meC'I'tHDl pe.il[.,COJ.I· 

yHHRepca 1J,IJLJ ii nl) rpy.'3 1Ht "'- n PliDC.Je trcl xa PHI'\.T C()lll'TliKJ_ 

3.S. ~l~W wlnc:h inst~:r l ls l?.([lutl length 1\oepc eables_- TcxHulle
c l\ liE' I'!OJL\lO/K IIOCT II 1\0~!Tlt"I I C a:JlHt .l.lHH hl l\i3HaTa y ,',I UOfOKa11 aTHbiX 

n O .. TbPi\1 rrrt f\OB. 

S. Afti c. !\\in . .J., 19GO, T . 7L .\'.:~ 353 1, rTp_ R69 -71, 1 pHc. 
~ \':·· p aHeH }•12 Hep aBHO\tt"pBbJ\ y,iJ}IHH-eiJHii Kall arnu H H;HrpSDKt'IIH1i 

I~ K3li;;TC ll\ TCM .~(:ll\1CP.bl' O(nc,pJHO npuMeliHC'.MbJX npo7H50BeCOD ~pHK-
,- u 

l ~IWHHh! ',U[ .'TI:'!OC".L!K:1 '.I U cneaH a.1bH0H liOHC I'IJ)"KUHH. 

~9. Sex ion R. \V - The 1rigonornetry of dt>frector ~hca\·e$. 
.-\u a.'IIJTJP·H:"t:KW:~ .'I.H IHihH:' rro Bf>. 111 1lHHf. on.;:.T)Heuu5I r<<nl~ roH 11 a I< all ;no
ne.:lyiH JtX H I i\.UBJ ~: 11(.1,:l'beM ll!iK3_ 

Elt-\' a tor " ror I d. 1 9G I, Y II, T. I X~ .N1 7, cTp_ 14-! fi, 1 pn(· .. 
Kp ~1 1 1\.l~e KO ',I \lC'HT ~-p llli: HO .!llf a rpa ).1 l\le, .xap a I<'ICpH3 y IOWCfr coor

'oUJeiJ li.H ~.ft"~.!lY TSli'OOhBI )'l'H.1He?.r ll ycli.IIIIC!t! 0 J'K.IOHRJOlHt'fO pO.'IliK8. 

~ TcHC·KI:'! nc,l : £Q lHi o(i \T.;IH o6.x I·HiTa Ki:lll HT.:l. 

40. HUf.>C \V_ und Gr~bnP.r P.- Einc krHische Hetrachtung zum 
.\ bnutz ung·s faktor dcr .i\u ~z11 gtreibsdwibcn_ - KpnTH Ltccr:He ;~.a Hable 
IO J\O=t(lHfHtH IiCHTY lU IJOC;:I I< aHa TOiie..lyWH X illt\HKOD UO.'ll.tCMHHf{OrJ. 

\Viss. z_ HCJrhschule VPrkehr~wesen, Dresden, 19S~-GO, ·r. 7. 
-~4} ;j , t:Tp. G24- 627. 

41 . J 0-ten sft·e! sheetS han r1 lcd 1ik~ lO\'S.- t\leX<HI ~PICCKH t1 3aXB8T 

l.1n rran:en.H3 .iJifC'I oooro iKC' .r:c:w. 
r ;i dory, ] 960, T. ] 18, ,T\b 10. l~TP. 180, I puc. 
flpUBO!I.UMhill OT }ln1~raTe.;u~ 3 <JXIHLT .].!IH nept=! H OCKH !l(li•:CTOB pa3-

M~!JO~.I ,.il_.!HtUOii .llO J J [ Jf Hhll"()TOii .'100 _ .. L'W; BeC llaKeT~j ,.I ll) 10 T; 
yrrp a IJ,f!C'H He U3 I\ilOHIIbl l'jJ aHa_ 

42. Vacuum-ope rated 1i ftin g eq •~ i prnen L- fpy::w11o;n-.eM Hoe ycTpoA· 
rTBO c. WCC1'hto nHeJntonpncucaMn. 

En~inecr, i9ol. T. 211. N~ 5480. c.:qJ. 181. I ~Hie. 
fpy30IICJ!IbeM uoc1 b ycrpoiitTBa (M ;qJ Ka «Cling-Sling») co acrpoeii

Hbl' .1 KOMTI pcccopo M ( e~t J\OCTb 70 .1 L paOOTaJOUHi '.1 oT n1.rrpo.nBur<t1e.1Jl 
MOIHHOCTbiO 0,5 . r. C .. COC: I' <to.i:s!E!T II fHE~iep HO 2 T. 

43. Gebauer A. K .. Rrun A. fl. - Hydraulisdte Auiziige. - fH.Zl 
paB.7TH 11CCKH~ uo.Jb~Mll !i Kll. 

ttru 



Techn. Run d~.:eh au, Bern., 196 C 't', 5:3, • ~'g 14, crp. 9, 11 u I 3 • 
. ~ pHC.~ 10 CXP.M, '1 ]1.1Wrp. 

OcHOktl t.Je yciOBIUT .r t t5-t ~~n\<.: H.il yc.n aUJilt nwponn.ThC!I.t HnKoB; &L\ 

hOUC'TpyKUIHI IJ BUtlbf :1KCn.TJ y.;n;ill iH1; .11/HIYt'l\aCMLie BhH~OTl.tf fiO..:J.'heMa 

H ~Hi KCH.M a.1bHhle l lili' PYJf\ll ; rnspocncTP.MhT H IHfJ.l!bl ynpaB.TJetHU:I; CO· 

OTHOIIH~ IUiC .MClK.lY CKOpUCTI.tlO II BpCMCHCM; 3KOHOMIPH:'CKOe COnOc..~T<Jn

.1CHHe rJHI,pOriOH uCMHUKOH ~~ 1\ H t t <ntJ h1X. 110!\"Lel\1 HHKOB 11 tlpeHMyWe

C'TBa !llCpBhfX Jt3 IIH.X. 

4.t1. Lubatti C. 0. - Spring-loaded parallelograrn simpliiies grab
bucket control. - ~/n p a 1HJt etrlfc pa6oroi-i rpcfi¢epa nocpe.!l.C.TBOM cp a6a
TLJBatolllP.ro Oi UIJ)'iKIH-Ibl Jia f)H.'I.IIt':.IIUI'IJH i\1 f\1 a. 

Design ew!:i, 1960. 11. IV, c:rp. 72. 
4 5. T .eis tungsstatkt': Ntotorgrciier.- 1\\oTopH nie r peii<Pcpbl. 
~ ~ ~sch inc u. \Verkzeug, !961, 12/ IIJ, ·r . 62, N'~ G. crp. 18. 22, 

2 pne. 
05.:-r 3 f:TH fl [lliMCHeHHfl 11 t\H!Te!Hi ii JIIhl, ncp~?,fCWae:\Jhlt t'pdicpepOM. 

46. Reppert G. H.- Up-dating and ~pp lying the c]eyator code.
CoRpeMemtocTI. «np.c.nnt.il>> rro no..!lne:MHITKrnl li llX npHMCHeHn~. 

F. l ~vator \Vor1 d, I ~.t61 1 V ll. T. IX~ .N~ 7, crp. I fi 19, 28. 
l\ o~.fMewr apmr no J 2 noo;m .'leuuH~l .K HOBhlM «D p.;HHf.!l aM» 1960 r. 

«05pa3UOBhTe flpan~v1a» no no;rt.eMtnn'"' M, .-l iHpTaM rnna «na repHo
<: Tt'P» H 3CKilJI :ll OJHt ~I (ti pa3,!1C.iiOB) . 

47. Hitsig- F. !\\.- Les acd41enb aux ascfnseurs et montc
l harg-e. ~ npc.rroxpaHeHHt; ilt':(.'LJC!CTLlbiX C.1)"tl3eH H llfle! tOXpamiTC.iJ:u
U WC ycrpOlftTHa IICI 11 ace a >RHpf:t\UX 1i r pyJOBLIX TIO.!lueMHHKH X. 

ST 7., 19fifl, T. 57, t\~ 20, X, .N!:! ~2. t.:Tp. 6:32 6:38. ~ 2 pnc. 
llccK0.1uKO c. .. TJy..: u en I!CY .:LC.PHtofr ::liirpy .~K•i t\afi ~t uu (n conpoBO}K,le· 

H ~nt .n ~utnepa ) nrTy4 Uhl ll.i ll rpyJa?.m (~HtlfKri, OCJLiKH u T. u.)! rrpHBO
..!lmtt~fX K rpaeMannMy. Ocuomtutc y3.TJbi (rH.ilbOIJUIIib1e JI.nepH. 3a:MKH, 

K3Ha·n,l it !lp.) ~ CllOC06CTB_yiOif lHC HC'C1IaCTHbE\f C o~1)1"4H5TM: 11pe.!,I.OX!JetUlt . 

TC.;"jhHbTe \1elJOfl [JH.HTIHI. 

48. Z!nner 0. - Die Au tomatisierutr g von E lcktrororderhas-
p eln. - 3o~leKTpO.'te6eJJ KH DO!IbeMHbJX .H~:XC:i llH::JMOB It HX aBTOMaTH

:.:> aUlUL 
Gluckau f. lOGO. 2~/TV. r. 96~ ~""~ 9. crp. 562-570, ~I pue. 
PaJ .. THql l t-. c c iloco6bT BHe.apeHIHJ <WTO~taTH3aUHt-f H Ma.no'.tfHH tllhl:\ 

.iiCtJQ,QKa .X n O!l"Lel\l ll b1X MCXJ HH3~fOB , ~~ T:i KiJ<C ~l .. lfl CIIYCK3 .:J.:IHHHOMf!

f)OD. Tnnhl JlHilt ' ;n e .. ~~: .. ·ii 11 To p M03HhlX yc.Tpoik-rn; ~.r• c,{rpoc ~eMa asro
ynp.:i rJ /I Cli JI/I .1e6e.UI\ i1 M H. 

IlL KOHBEREPbl 

'19. 3 asropo,rr.Huit E. X.- l1 cc.ru~.:IoBaHHe ,~.lH H :~ ~.r J1 lle"C t\0~ :tKecTKoc·t u 
1\ 0 flli(:'ij t>plllAX .lCHT. 

l13ae.en Hr llucnponeTpoti r.Koro ropt~o ro llliCTHTYT~] . I 960. T. :3Y , 
•;:rp. J JI;}- 1 ~ 1 9 , ?. IHH..~., 6n6~1. - i:. Ha3B. 

B cr a ·1 be ott i?.Hb K !UlTKO paccMarpHBaerca c.noco(J :ii\Cti~IHt MeHra.r:Jb
Horo oupc!lc:H.'UH.H c.Kopocr 11 t<oll f!ot:>itepH. OuucaHI£1?. n pa6ora yet oil· 
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tiODI\H .!1.151 l:f:tHKCH pOH<tllll S.l , lit II(! M U ~t->l'l~Oii il\CC'TI\QCTH 

.IJ t'IIT. 

50. n-~lihi.10B fj_ .TI. Hcc.lC.!lOBaHUC B3i3HMO.Uef[CTBH)1 rpy30H 
mero n THroB oro opa·mwB IJ .r1 ell TOt.~ 110-lltllll hi x 1-\0HBciiepax. 

J13DCCTIHI BbiCIIIHX y!.!etlHbTX 33BeJ.. fopHblil >KYPII a ... l, 1961, ,i\•!? 
l~1· p. 117-128, 3 pnc. 

B cTaTbe p~CGM ;npHK<H~TCH re-op~1 ~ B:~<l Jt M0!1CiicTBH5I THroeoro It 
necy111ero opri3Ha . LfHT04HO-UCI1HOfO !KOHBei!~p<l npu pa3.illf4H~X K~ 
~~ (i,rlLllbiX \'C.fJOBUstX. 

51. 3eti\ropoHtlHii E. X. H i!p . -- K ·;t.;.cnepuMCUT3.1LHLr~i ucc.lCll: 

Bi3HJHI M .llt:>,IIT(J4Uhl X 1-:011 Ut'Hepon I\I~T!Jltcl \1 113 \lt':{JeiJII H Cf\Opncreii. 

H3secnui J{Henrone:rpoR(Korn rnpHoro 1tt1f' rn ryTA, I qfiO, r. 3\ 
crp. I !10-1 !i3, 4 pnc. 

Krwn\Oe coofiTHt"IIIH."' o no:-rMo,I\HOl~·al1 onpe;lf: .. lf'HII\1 nyTt:':M l13Mcp 
HH:>J CKOpocreH c.q~_!J,VKHUJIX nap<H.fP.TpOB: CTf'fJCHb TlpOCKCl."lbJ ~,II Hill 

.'H-:H"l !..J na npHUO,lHIJIX 6apa6au~~X; CTC'II(~Uh npoc:Ka."lbJbiBHIUUI pD,'I11K 

H 0<~ ra fia HOB; ,1lt':itC.TilHTC'JihllbiC pa.llt~TI>I KpH [UBll Lol :1t"11Tnl I Ia (IO.IJ 
Ki3X ll C.KOpOC:nt rTIE'IIThl n p;n., [lfi4Hh1X I 0l(J\;1X flO .EJ.yre 06XBi3Ta I 

rrpJfBO!IHbJX 6apa 6a ll <J X. 

52. BopucoR H. H.- H3McpcHne tJacrorLI cou<.:nJeiuit..lx ~<c,:Leuau 
ynp )'l"liX .lUll aM Jflll'CI\HX CltCTC!\1 BB6p aUUOIIUbl .'\ l\"0 111\ei'tt"pOn. 

Tpj-/Lt.L Rte(~OIO:\Hnru IJ <Jyl~ IICJ-Ul't.\'ltt:)10n.wre.'rhc:Korn HH-T a n pHf.io 

<·1 poet~ It 51, 1960, tn-.. 111. 1--2, crp. 101 lOfi. 
B CTil1 b~ ,!l af>l CST Rp ~TT\oe Clnnca Hne ynpow,eHHoro cnoco6 a "ji\C 

pHMCHT a.lLJ-!0:10 CJ£Ipe,!!.cneHU.Si t{aCTOThi COOCTBCHHWX I<Oi lC'OClllUii ,!.J.B 

~.Ht r.conoft ynpyroli cucTe~.r u upnJ.I cuHTe:tLJto 1..: CJ}lllfnt\:e,.,'fofi4" wro 
•IHIOIJUI\(HIHl'"Jfl'py. OHC'JH~IOIJ1l'M~TH Ha pH\1~,' l': Yllpynn..ll• <H10p I"H3a 

JHi ',HI, 

7)3. K111tTJ\O i\. h. 11 Ot.:hc),IOI~ t\ . . \.- 0 ,.:1HH3~HFieChHX Harpy:iK 
H T~l r01H1 \1 orr .a II~ 1\011 Ht.fT~pOa, 

Hay•Htt.te Tpy:t~ .\\or:T<mwKoro ropHoro nHcnnyra. 1960. 
'-' CJ 19 () ... , J J '' HHK '.), • C'l P- . -.::.Li. 0H{1.1.- 0 H33B. 

B cr aTLe paccMarpuuaerc.r.~ rcop1..ut oupt:'.' tt:\ let I u:~-~ :tltll ;n..u-t4t':CK 
Harp}"3CJK Ha UCllL .KOHBC'Jiepa 11f111 f<:OIIIletfhJX H ryceHHIIHblX npHBO.!l.a 

.54. 5 axo.1.:1mi b. A. 3 :1 e~~·rp lt4~ti\<HT MOJJ,e.ilb - aaa.\lor cKpeoKO'-
nnro K.OIU'!.t>l'1t:pci. 

H:u-st!CTII ~1 }l,Hen pom-~TpOBCKoro ropHoro nHcTtnyTa. 1960 r. , T. 39 
CTp. 16f>-17R, 10 pHc .• 6n6.1.- 7 ETa 3B. 

B cr a rLc paceM arp tmacn.:~ uo:HIO»OIO(' n-, ucr1o."1 b]OH<1HJUI 3.leKTp11 
LJecr:oii MO!H.'. Ill Jt,: l ~~ Jlf"t.'l t-",1.oua lllBJ ?I.HH aMHtJt:~C&-:HX rrpoueccoB B ct<pclJ.-
1\0IHoiX KOH l-t.~i1epH X. 

f>3. no.1S1T\Oii H. r.. u I..iaxo.~.]Ull 6 . A. Hc..·c.;te.ll.OH(HH£f! HO.Dl_O~ 
HOCTH npHME'HeHH5l $op?.Iy.1f.J[ !"aiiJ~Iill"f~ltfe-.n~ ;1 .. -l:PI Jl,lH-I:l?.mqecKOfO paC· 
t(CTa CKpC6KOBOfQ !WHBeiJepa .. 

l13u~cTHH BLoll..'IIII1X y•refJHhl x ~~<J t~encHHfi. L '(JPH~lfi lliypHa.il. 196 
~\.[~ 2. CTIJ. ~7 q6. J11H' ., Ull 0. 1. 6 H 33B. 

B r r <i'ifbe 11.~.1 ar~1orcn pe3y.lLT a 1 Ll Jll.:"<.: .• :lt', wnauua u03MO}K H 
TlpHMeHeHn :i! ¢opMy~lbl f aHcpllliCHI"(\UI iJ,.' I n }LllltaMII LJt'CI.::OrO pi3C 1iC 
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t'l\l)~6KOBOfO 1\0tl fH::~iit->p3, npOOC".Llt'il HOfO MC'TO.lfl M .=1.:-reKTpU'lC'C 1\0ro M(.I-

1C.f1IipOHC11111 >~. H t:C.1e;I,oaauue noK~3 a.1o. 'ITO . .I.UI Kopur KH :-.: KnH H?iiepon 
.pop My.1 tet I" 3Hi..}HIIH~III 't>. I Sl .Ui.1 a T01IUhle pe3)" .. 1 l ·T (IThf. }]jJST .J.:THllllLol X 

KOII Ii~fiepoB B C; l Y4ii~ H03HU.t\HOBt'lll1 H pC301Ja IICti IO't{Hblfi MCTO.':t J'IH t!T 

( O.,!Iee BLICOKHe \ Cll.'lJHI. 

56. fycbKOB h. 11. n /KyKoBcnuii A. A.- llpn()op JVlst aBTOM::nu

qcCKofi perHCTIJcHHHI lt IBl\tepeHIJSl r~po6yi\CU~1<1f .1eHTbJ H3 npHilO}lHOM 
6ap ao anc 1\0iiBeiiepa. 

ll3Bt'C.TUS1 Rb[CllJUX Y'l{'lJII. ~.ii Rei:i.CHll "· r opH wii mypHa.l. l 961, N!? :d . 
•. :rp. 13"1-13G, p11c. 

npu6op p a(io-r·ae r o' .nayx ,.lHT4HKOB-T<s xoreHcp en upon nepcMcn· 
Horo ToKa. 

57. n (}lh't\I{CKHlf r. B. II :3e.IJbliCp H. !\\. - 0 L\hl t')npt-- p auuoLW.'Ib-

llO it ttJop \1 hT p0.1H!\00l10J) . 
''\.. \ . I nr. I '\.I' • J n(j '}- ::> ~ ~ C) .. , r o. I h .)' KpCL~Illhl, :·nl , I'~ ·J~ (.'. rp . z -- i 1 - j)HC . 0110.1. - ..... H 33B. 

Bb[6op yr:w HaK~1oHa 6oi\UBh1X po:mKou u JJ.~lUllbl t'pe;t,Hero po.:utK a 
il{e.1061IaTL•L:\ p0.1HKOOfiOIJ ;It:" It I OtiHLJX 1\0H Hei[epOB ll,"UI 00.1YillCHBn il(BI

OO.ilbllH.:'I"O cetreuu:H rp~ .; a Ha :rcwr~. 0 ,1Ha 1\o 11 piiHUHmHt.u,uo 110fibJX 

EHJolUOJl.OH B CHlT!l>l' 11e ln.reeTC:H. 

58. Degenhardt \V.- Stetigfordc.:rer. - !\\aiJJau~-:.1 lif>npcpLWIIoro 

rpaucnoJ.n<i (' er (1 H..!lapTbJ). 
lJIN- {\\ i tt.~ 1961, '1'. 40, .1\f! 1, c:1p. 27 31, 1 ex., 1 Ta6.'1. 
PO.r1 HKOOfiOplol .'t.IHI .TJC'HT04HhJ X KOHBC'iiep01~ H p0.1U KOD:bl X K4)HBeite

pOB: ..::InaMeTpbJ, .nnuua. UliYTPCHHJiH 11 HHelliH.H.H ot):nu~oBKa. Tc.Xllll

qecKne H~urp;iA~1 CHH.H. HJHUH'!Tu[C n:I 51 Dli\ 22107 ( «ll{f:.no6,rara~n:. }lBYX

C.;"JOJtltaH .'leHTa, BC'.'Pt4HHa HCpa(H)T:l lt)llidi lJ(H.'.Hi pO."!HKOD; .LB)'XC.10!l

ll<L}I trepa001HUI .'l t! l·tT a, IpC.\;(.'/IO~H 3H .il.CliTH) ~ HIUplm a . . 1H;:'HThL yro;t 
IHH\~'I (Jil.il .TJC'HH•I, 

.59. Uctnalu, Tokio uncl Sdao. Nukamura-A :::. luch· of the S.t'.ft:'\'-T 
.; 

{:OilVC)"Of. - li3Y1lCHHC paOOTbl BHUTOHOfO KOHnel"tepa. 
Bull. Isrne. 1960. T. 3. Nil 12, c.-rp. ·149-455, !JiiC .. 
60. Gutcr· GroBu u1schlag d u rl'h U n terilur· K.ettcnionlt:"rer. - 11cpc· 

ll tiUOTKa IlJTY1lllhl X rpyJOB lt~l1 HbTM H (IJW.'I t-:.H hr r-.T KOHnei't~po~r. 
J'-'\aschinc u. \Verkzeug. 1961 , 12/III. 1. 62~ .N9 6, erp. 14- 1 6~ I~ 

.) pnc. 
1\-\0lllliOCTh ,(!BUf<tTf.,15l .:.lSI II pnao,aa UCfiH KOH t=sefrepa- ~ 1 1\BT, lU Jr 

TC.iiC/KeK KOHBCifC(J.ti =4 JH~ U.'IOITla.!lb OOC.Il)'IKHB3HlJ.H- 5000 J! :!. OKC' 

Jl.1 \' .CIT (i IHIOH IlblC ti OK33<lTt'.' l [I . 

.. }l.pyrne cpc,..1c: r Ba ~~ex~ HH3 aun11 c.neuH a.1LULtii Te .. 1E:Cl\Olllt •1e<.:. KHi'I 

: 1eHTOlJHbiif 1\()llHet[ep, uarOHbi-CaMOCJIIpOKH.Ubl H .lp. 

51. Janike 1\. \V. - On the len:~l: this belt conveyot· goe~ 
., traigh l lJ p. - /1\e;wutta TLiit KOIIBCUCp, fJiiOOT3KllliHll i1 ~ TIOBCJJX-

IIOCTU. 

Rock Product.s, 1960, T. 6:3, crp. l:2.f3 128, 4 p11e. I ex. 
62. Gun1 erman A. - S lelig forder~r in Streb und .\bbau sln"'l:kc-. -

l -C.HfJeficpbl, npH!\fCHHC,1blf..' H .=!(]OO.HX II Ha OTB<t;L(I'\. 

Technisch~ N\i1kilungt-t1, 1960. ~. 5~~ . N'=' D, cr p. :)50 8:J4. puc. 
Gu6.1J. - 10 lfB3B. 



0mfci3H tH' WHBefit=aflOH: o.'lHoucmtL·r.x. ..JHL~I{Oti t-.1 x. pa uoT a~i.Uil x ha 
CtJycKc M a1 f!P 11 <i."H.HI. K3 H i':ITH0-~1 ~~~ rr;q 111~1x H ucrrc-.1 f!H r ol.J 11 t-.1 x. wJrnoaiQ. 
lUHX .rJe.tno•wbrX, u;wcn11LliHTLIX, c. ro(jlpHponamiLJMJ.f 6op·1 HMil u ll.p, 
1 Ipuaen,elll.J rcxHHqt'CJ<IH:': .ll.aHHwe. 

63. ) liH le-r 0. - Neuzeitlic:he Furd<.•rm!ttel itn Rerg'IJ;w. - Co ape. 
~.reHtt hi C. rpc.acTBa TP aHcnopTHpoB.aHJHl l\ ropuo.M !!e.1e. 

Jnciustriekurit-r (DihseldorO. 1960, T. J :1. iJ\~~ :32, cTp. 5 l2~5t3 
.. ! 

0 pHC. 
CTaTHCTU ·H~CKHe .l aHHhi~ nn ;u:o:tH0 1 lHl.JI~1, n.~1.acTHH~ <iT hiM, JKe.1o6q3 . .. 

rt-.JM H ,up, K()JIIi~llepa :M. 

fi l. J\\cador T I. \V. - New dcYelop tttt!rt ts in bell haulag-e. - Hoswn 
cnoco6 Hl'H0.1LJOB aiHHt T.Sl rouoro ycu.1JHI n KOit ueil epax. 

1\·tin. Congr. J., i~60, T. 46. J\b 9. crp. 86-89, Jli1C . 

GoKOHhte cMelUCHHST po.'1 HKnn. P a:J.iHFJHI:Me cnoc:o6tJI 1\ petl.iH~HHst H 

KOHCTpyRillHt po,·ml\OB KOHBE'itepou~ [JO.'IHKH. no,uBeiEI~HIIhfe ua Kaua
f(i X_ llpH;:t..H~HeH't C 6CJ.;"J.C'C IIJH pOKH X .'lf'tl'f U IJOBLlllJCHHhJX f:.KOpOt:Teif: 

Kopo:.:mecroHKne .. ·1 eiiT hi: cnoco6bl yBe.'l Htff'HTHt «il~t'.~061 £3 rocrn:» .t1e.Hn. 

G5 . .:\li3chiue desir,tt for po~htl 111C'Chanisation. r\\cxamnal{KH 
rJOtfTOBbLX UTrJpi3B.leHnfr. . 

Engint>eri ng. l9b0, 22/V J r, J' , 1 90, .~~ 4918, 4 pH C. 

Cpc..!ln p a3.1HG Hhlx aBTo~.ra TOB Kp ~TKO onucLraacrc.H .leHT04ublii 

l\OHRt'H ep. rrpe,lHa~H 31.{~tl th }r .:1.151 BCpTUKa.'JbHOfO TfW llC110pHipOB3HRSI 

MeUJKOB C IW'I70BbJMJI OTII pan;JeJIJUi~HI BeCOl,J 2i .2 1\,_~ ( Cl\OpOC'JII 

6Q,g~ _,it{.Hl.£H; 11pou:JBOD,liTC.'JbHfH~T b 21J MC'lliKOB/MJ~H}. p ~('C~.J wrpH,a
IOTC5J it.Ba Ttnta J\OHBcfrcpoa: of.ihlttltOii c.1 c:-e:\tl:l «CoBf:KC» c:: :'l.Byil~' 
,·ft' liT a~nT H CHCTC:.tL£ « f:3 HKE-::epc-Ap ~[CTpOlU·» t' O.'lllOii .1CHTOlf ( pafto
TaJOW.efi no 'flllJ~· ·:lcn.a.1 arop.a) _ 

66. Dcma~-Sehu b~ tangcnforucrcr. - J\\en~:l ;l fH~Tp~· il\ 1; a, r~aucuop-
1"11 pye.Ma5! no K01.'-!.~i'1epy CHCTC. U..H « B HCO,f a f l ~. 

Br aunkoh lc, I 9() I, r. }:j~ .N~ 11 cTp. :30-3 J, l p ne. 
n ., ,... X 
u OC'UUDHOM KOHRP.Hep <:Of..Hi[HtrTCH H3 CTi3 H}la p l 'H hi X hopo rKH 

UITaHr ·rpy(>q <Horo npo~H.'Ifl. t·neJl.IIIH~ HI! tot.\ ~·IC'.ZK.UY coom0 MY¢iaMH~ 
rti,aporrpHBO.!l KOJJBci1cp a .n uoo 111t l\11JH1 Jlya.r.J ~lll·ttL .1 u5o co6H p arc.1fb· 

Hhlii: KpWI'KOe OIIJiCamiC p aOOTbT KOHBt:!f1~p.a. • 

G7. Tubu I ;n conveyor fra mc·work- Tp~r(t4 <n1nt p<i ,, a 1\0HBeiiepa. 

Engrncer, 19S I, T. 21 I, N~ 5484, crp. ~348, I pnc.. 

P<i: ... ta ocuameHa 11py.;.totuUMI\llt po:mt\oonopaMH n p.at":t:4~n aHa aa 
1eH1·y WHpUUOlt 650- J 060 .4U!; Or.ll I)O.'IIlKOD. pDCllQ,lJO.iKCHHhlC D pt· 
JHHOBbiX 0110pcD~, OUeCUCl:JHB310T xopmny1o f'ci l)ory 1\0IIDCiicpa npH 
UCHTpa.TJhHOM fl pOi'14(ie i\1 a!KC. 63 AUf. 

68. The Flcxiroll conveyor i d lf'r ~y~tem. - Po.7JJHi:oonopa rnna 
F Jexiroll .!1.151 ne-HTOtiHoro KOII uelt ep<i. 

Colliery Guat·dian, 1960, T. 200, .~~ fll63, c~rp. 339-342, pnc. 
npnMei-u~~l liC r116noro B3.1J I!~ npy;.KllHHOi£ 1.~1'<3. ! 111 !1.1H pct6oqefi 

scTBH .lt?.H'rbr. OrthtTHhiC naHHLlc, no.ly1rcuuLie Ha oc:u nn(HHHi pnoorli 
•• lCHT B ,!I.BYX ~Hf.'IIILI(.'I\Ji.'\ llJa.XTCIX. 

6~. A new douhle-oru m <.:onvtyt't cl ri\'e. - HoBhTil ,u,Byxoa paoaa-
11 t-.Lif npHBO!I f{OHBeiiep.a, 

Jl(l 



~\at Handl. News, IHtH, \ Il. N'«:! ~~2. cTp. 1ti- 17, 5 pnc. 
r p cH)H11\ ~1, xa p ~ £·\TepH3YJOllllH~: M r31\CH!\1 J.:JLoliOe ycn.nHC D.BHr an~:: I S1 

~ 3all iH .. 'UM Of:TII OT CJ\OpOCTH .lC'HTbl H ..;1Ba C."JY4 ~HI p ac:no ilOil\CIUHI JI.JiH 

1 ;ITtJHI. OnJlCaHuc pauorLI upHno.nt-:t. 
70. AutonHJ l i s<.:her Band LnJ ivcg-ler. Xo.rr .lCIIH.J, pery.'nt pyeM bUt 

Ji'!TOM BTIJ1IC'C 1\Ji. 

1\laschint~ und \\"~rkzQug-. 196), 12/111, r. 621 .N!:~ fi. cTp. 40 4l1 
J pitt~. 

flpn illllpHHC :Jt'IITbf ;to 5000 ,tUt. Cl~OjJCJl':Tb .ilCH TlJl! 11pliMeHS1eMOfl 
: 1H p a:L'Ht'lUorn H('fln.l H•:=<HHSJ ?.t a IllH 11 bl, 1\10/KeT pcry.t upc)H iHbC5l OT 0,0 I 
10 7GO Jt/.~ri.IH. 

71. Elektronjsches \Vit•gcn an rcJrdcrb~indt.fll.- OcHaW,C'IUtt. .'l~H
D'4HhiX KOHBeilcpoB 3 .. 1C'KTfH14eCIOH .. I B3BC'W14U.iHOUHIM ycrpoitCTiiOM. 

lnduslrie Eleld.ronik, lf.t~!J. T. S. ~\f.~ 3-4, crp. 4 7, ,=, jH112. f> ex. 
72. Oehmen J I. H.- EJektronisthe Bandwaage, insbesondere Iiir 

-jjckbarc tl nd schwere Forderbanda n l a gen. - n pH MeHeHue 3.1ei\TPOH

.I hl X Bf!CO'R ( f.1. oop.:t.10M :t.Jnl nepecr aBIU>I.\ ll T~)J{e.iTblX .lC'IlTOL'I HhJX 

:KOHBCflcpoB). 
Hr aunkoh 1~1 I 9GO. XII, T. I~' .N!? 12, cTp. ~69 5 70, 4 pnc. 
DpHHUI·III :1aMepa npu. UOMOUHI .il,BYX MOCTOIJ J.;-UTCTOHa (cXt>Ma) 

lf pctUOThl HHTerpa10pa (exeM;i). OpaKTifliC'l'h:Oe fi(HBieHCHUC _:1.rieKTpO

IatKH CHCT. ·«¢1lillHIC:fi» Hi) .iTeHT0 11110~1 J<Otlkefiepc: .illlaiHLJOII 3a:Mepa 
l OO +300 .M. 

7:3 .. T(c)sc~hlau r:. F. C., Eller.sieck K. u. Krit>g II.- .Rationdler 
~ pa nctransport in dcr metal h~cr arbeilenrlf!n In duslrie. - Peiii
l ~~y cD. <I>., 3 .. 1.:Jcp:HtK K. H 1\pnr r. ---. PmtHOH3.1lbHOC rpaUCIIOpTHpo
l aHHf' CTP.YiKK.u o . M~ 1 a .. 1.1oo6p.a6aT.t..I!HUOJU~fi npoMb!Ul:tetJIIOCnL 

Z. d. v. d. I., 1960, 'If. I 02, N2 28, CTIJ. 13~)6 .. 
n 6pol.ili0Jll' N'l 7/ i 959 L ( u~~June.'IJbCTBO 1\.p ayct<oncfl, B HCUa..Ul'IJ) p 

u8 CT p .. 100 pH C., IleH a L M .. 9. 80. 
7-1. Hiiugeha 11 drollcn. np 1'1 Mt;lleHne llO.:J.BCt: IH'liX pO.illlt\tH)JJOp B 

- ,•pHOM ;!.W.IJe. 

Colliery GuardiHn (London). 1960, r. 201, NQ !>195~ t:TJ,. r,7t
)78, }JHC.. 

Yc1 pr~frcTBO po.rlltKonrropLt H o6opyJLOI1aHHoro HMH KOIIHeliepa (rcx
·rn~.~~cKHe il3HHL!l'). 

lJpn 1H~3<trp} ;I\t:HHO~i :leHTl' yro.il H3K.10H3 OllelllllllX po.rHthOB po
·, ~H~OOHOp "Ll'IIThl -:rnna «J\\-et:O» .)'C'.T .i1 H 3B.1HDcH.'-lT~ nupS1llK3 ~0° Jf H ::l~J
SHCUMOCTII frt -Haq.>y31\H YBf' .. IH~HfB.ileTC.H .ltJ :15:::,. 

7~. Tlirstig.- Piah-Dynamomcler in df'r Braunkohlen Indu~ 
.... t rie..- .IlHHar.toMcrp «nHa6» B Gypo~ ro:TJbHoii npoMt.tUI.,1P.HHocnL 

Braunkohle, l9GI. T. 13, .N~ l. trp. 29-30.2 puc. 
II pn~~ep upu MelleHJHI !IHHaMo.Me-rpa y .ilC'HTOLJ uoro KOHBeficp<t Jl..IIH

I; o[i 7rl0 .~ ( o6m.<HT Jl.ilHHa .lCUTI>I I .SOO _,,, ~ n11·rmo~ ycff.itHc 11 a .. 'leHn• 
1:!. OQO /\C.". cKopocTb .:\2 M/ceK.) . 

76. Spirat chute saves .$ 39 000 for iive-Hoor building.- llpHMc
i l' l llil' l'p;HHHa LHf(HIHOI'O c:ny<:Ka B II U'l JEHi3)KHOM JHiliiiUL 

[Jjstr·. Age.~ I~J60, r. 59, .N~ R, e1·p. 46-47. 5 lHtr.. 
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0;l.HOBpeMCHHOe lfCnO.!Jh30DaHHC CO cnycl<OM weCTH ycraHOBOK 
nu eBMOTIOQTbl. npo,!lO.f'fiKHT~.!'IhltOCTh rpaHCrTOpTJtponatiiUI 8 CeK. 

HO·~KOUOMUlJeCH 11C ,!laHHLJe; l~IHHill t;>llllt" C npeiKHHM II TjHIUCilOpTU 

W.IBIH }'CTpOiiCTB<~ MH. 

IV. n HEBMOTPAHCnOPl 

77. 1\a.ilynflt E. ¢.- 3KcnepnMeHTa.·• bHoe ucr-"'e)l.OtHHillt..:' n 

C~ Tpa IIC:110pT1tpnA.ii II ~l H TDCp,£J.bfX 1.f HCTH'JeJ\ rTOTOKOM R03RyXa. 
Hl-t>K~IIt> flllo-Q:>u3H\fec.I<u ii lKYPH atl. 19fi I, N~ 4. crp. J 20 -

~ . 
w puc. 

B cr a The ll :i.'IOIKCHbT pt!3y;J hT<n u onhiTOK nn /lfUtiKC'HUIO B T 

fTO'I 01<3 BO::J3.yX;i CO B3BCilleHHhiMit U IJCM lllapaMlf pa3lllo1X ync. 
aecon It pa:ntcpos. Jlnur.\CHHC ¢n!Kf:npona;wcb Ha KHHOIT.TTflHKe. H 
:tC.lB3 Hilt" 11a.10 B03MOM\.IiOC:TL npoc~le.riJII'h 'Ja 1131\tC'HC'HIIeM fi.~po 

\1H'ICCKHX CIIJl ITO BbTCO'fe Tpy6ol H a.:UUIHIUT Typf.y:JellTilL.!~ ny.l') 

HO::L'l\'WHOfu nOTOKa H a ..:1FsH>J,el l l1l' 1i3CTIIUbL 

78. }latUOilleBCJntii L. K) .. - n ll~n M aTIPlC'CKlfii TP a HcnorT OT 

B ropH3011T<t:lLHOH l')'IIP1.1KC KaT a.:lH3WrOp110Jl q,aopnKn. 
Tpy . ..'l.hl HI 11111 no Tf>Xulfl<e 6cJonacHOC.TJJ n ue(j.lrHuoii 

Hncru. 19fi0, Uhlil. 1:;, cTp. 1~0 1:34. I pnc. 
Pt".:l}'.il.L,Tal hi ~i l"l'.;tt~nouamut: no .. 1 nhlii ynoc Ma repll :L'I <J 11 a6.•UOll 

rrplt C.'T\OJiflC:TH 7 + 11 .wft_·en., B Cpf>;l,H~i\1 10 .'•t/Cef\; a~pOJl.~H(l\Uf'l 
C:011J.lOTHB.!JellHC UU.1JIH,1pll4~t...·f<oro C.lO.SI TO .. IIIlHUUii 700 .'l.fl npn y 
ttOii CKOpOC.I H 1\0~'\!lyXa B rat) a flHTHOZ\i CeQeHlfh 0,3 JH/Cel\ ,J 

1000 1\,,/.'W'!: KO'iLIH11J~UHCHT M~CTIH)I'O conponiB.1~HJHl ,.!.LOCTUfa.J1 

TpaHCflOlJTHafl Cl\<JjJ(JCTb COCT3BH.nci 16,5 .n/cel\.. nHt;!BMOT!HtLH.:Hop 

arper;n pa3BHB3.fl nt't.'IUOC D.aB.leHHe OKO."IO 400 Ki'fJ,f2 (MOifliiOC 

4.0 KflT). Upon3BOllllJ t>il hiiOCTL ycTaHOHKH 110 JJepe:Men~<H~MoMy M 

pna.;ly ....... 1.0 r/ruzc. 
79. }laRhJJLOB H. H. -l(oMil:JeKT.W o6op)Jl.On.aunH .!IJl:R 

rpaucuopr <i 6erouJJoii cMf'C" u a upe.anpu.Hnutx Kpyuuonauc. 

) lOMOCTpOeHJlSI. 

( 'ffJOltTe.'lbHbie Jl !.LOpO>KHblfl M iiiJIJlllhl, 1961, 
f) p~te. 

I\ oM MettT.ilftltu no (~.XeMl' 1 paucnoprn pnHctiUIH 

II p1BlCHe'H IH~M lllll'BM 3THQeC:KOit yeT a HOB Kif: ee H:':X llH 'ICC'Ka.H xapa 

Jnwrm\a: npon:-nw.t l •tTC.riLHOC. rb 20 11 I 0-: 12 ;H·1/tlac. no:ae3nwii 
K:i i\l~p IJOfO nnTa l'f'. I ~I 8('10 II 400 .2; H ii Jl I~O,'iblllflH ,a.1J1H:1 110!l(P1H ( 

BC.JtiHtia~ ~ l.'LltJJa) 2n0 Jt :lOU ,.t~ HaHI50.'lbtt~el' •. HlD.lCHUe BO:~}lyXa 
ft l~c.~fc.'d'l: ti~.1KOCTL peC:HfH~pa 4 II 1.8 jf3 If Zl.p)Tf1e llOK33aT~JTIT, 

·"U- 1-apnoB A. H.- :~k('llt>JHt.MeHTa.u,noe ucc.1 eJlonanue cKo 

·I CICTHU H COli IJOTUB;[('JHlfl n~HI flU eli 1\1 0Tp a lll'liOpTe Me ffl .lCJ!\1 p a;t.H 
l'ltiULLlX lfH;lJTt\[HOlJOB. 

l131ieCTIHI BbiCUJ. yLJe6u. Ja se;ll3 Htfii. ~htep reTn Ka. 
CTJL ifl- 81, G pHl~ .• 6tt·U.'l. - I 0 Ha3B. 

fl L~flOOII~~IIlHi npHH'l);liiT<.:H MCTOil JICC.lC.:lOB3tiiiScl CKOpOCTU 1H~ 
1 P<tucuopntp)eMhiiX B03,UYlllllbL ,. liOTOKOM. c noM.Oll(btO lHliUtoaKrHB 

U2 



lBOIOfTOH , n pu BC:J t: fl ::-.1 [l e:~y.lbT <l ·r hf I I(.'H niT ~IIIIi iL H.~ EO r OpUX YCT3HSB-
{.I l l 

11FW H>TC~ (I nH •l' JI T~.1LH h£1:' llO:JC!Vn ;:H f.l h Hhl t> <.: l\UfJOCHI -·- II HX 3a8H 
- v 

._·a.\JOCTI. or p a3~.rt-p;~. y.Je.fJbH<:H·o ncca n E-:OHUe1npauHn Onpelle.l~
fOTCH conponJn.1eHlHl pa3roHHb£X Y4 (H.'T!\OB. 

Al. L;leB~I H. H. li Ky.'lCUJ H. n. - Tp<t ucnop'THpy~OWaH cnocoo· 
lt CJC'tL-.. JlOTOK<:l, H HCl.Jilli,eH IH)rO M C.ifi\Ofi R:~HeCbiO, 

l-'13 BeL~·rn~ B H YfH rniipnrex uJHHl, 1960, T. bG~ cTp. 24 7-·2f)4, 
Ii I ~ ;ll~ .• O}{IJ,1 . - 15 HCI3B. 

p JCC~.r wr p lllHlCTCH DOlliJOC 0 (jl~H\TO paX. onpf'}l.f. I ~I LOWUX Tp.8HCUOp

• HPYIOli.LYIO C'iTf!C06HOC:Tt, HOTOK;i npu : ICCOBbiX rp~·1rra.x: OTMelfaeTC.H 

~~ rH HH HC 'l[Hf:.t .~ Pcii HO.'lhJH~ ;1: npHBCH])Trnl .• VlHHbif': n IHJ:JKOCTH no r(H\<:t. 

:-; acE:.rfl lt' riiiOfO :.le.lh'Iai[wH~HI Ll(lCTHUJ~\Hl {li>O,Ol-0,0 t .l~.lCJ. r.TJHHH

(' l"t.lt~ 1£JL~flll lLl COCl'<:IB 'UHDl lHH:'CTC C BO.:Oii T~ I/KC}lY ii(J n: ll10pO.!lHY}{) 
.:1\ ll .'h:OC7b, nt>j •t.' IWCHW~ 10 60J1 ~t-' h.pyttHLJC Ha H< •t• t ,t . !lpt.?.)J,C r ;H~ ,il SHOW)'ID 

i.'l'(~oi! MI2XJHH~ec 1\~.'JD np 11 Me cr., K =...TCJ , ... I i-1-: ILlKOCl H. CH"t :_HJP H a 6.1JtOJtetJtijL 
ripone.aeHHblX tl CCCP. KfTP, CllJ_-\ F ,1p. 

82. !\le:!KOHfl ll r. H. H f.Hl~H). h liH IJ . c p ac:lJ.f>T IHJJD.yxonpOk(J-
··o:s TIH€~M <~TH'~CCf\HX ~.'CT aHOBnh , t:HI UO.:,.lE'j)i"rqlllHH Hf'3 aM l'P] 3l0il£HX 
·· 1\Bi:lTOpll ~I II r5UIC'HfHl IH I,'! H . 

T PY.lb£ ..i1 er1 HHrpa.il(~Knrn IHI -1 ;; Ho. Luuro T pall<.: 1wpr a. 1961 r .. 
t~blll. l:l c:-p . ;1:1 42. 

s:i. v <H"L Koppe:l c. \r. p rh:'u DHl tisch h (i i1Sport \ ~ n grof tn;:ltfo· 

· Jaal irt c..·c~"l ~ .or i;: ontaJ(' lei ding. - UcpcMt<lHt-HliC Kpyn f t<.t~3cpuucroro 
·.J.1r epa a.l ;'i JW rorH3fiiJT a.1!..tH(J~.J~ Tpyoon pnH.(J}tY nH~R~\1 ~iHi LJCC~\.HM 
(' HOCOOOM. 

lngtn :ct.:r dlolJ. ·~ (Simpos1um:. P •H:'UJIJHlisd~ trat1.sport, ll. {~. 1960, 
' · 7'2, .\;;. :3h, crp. ch. J28 \.:h. i3G. 6 iHH: .• oH6.rJ. -12 naJB. 

l\o7~;:,h.'!iT.:lj)JJII UO rplQHH\i!\1, OTpa:;.r\<:IIOllUBt B.1lH11111C pa3.liH"lHhl\" 

•il ClKTO j)OB (p 3CX(.t!l BU .. il,_,·xa, .l{lll.'lt"lJHC, J1.11 111 ct Tpy6onrOH0LI.a) ~ par.· 

' lCTnblt' .J,aHEhh::. no llOTCpl~ J1•ili.lll'11H.H, no ('.l<OpOCTH J11illi-Kl'IHif.f l\JJTe

p li a.1 i! H I•C: llPIHHf! "l )> t' HIU£ M ~ ·r €JHia.1a 0 CTe.H hU Tpy6ortpOlW~ta; llOBe-

1t'llHf! Kpy11 11 03l'pHHCTOH ) ,'.13 T~pn :i .'l a ll]Hi IJHt'-H '\1 :tTU{ICCT\Ol\1 T }.l a HCEIOp

I ~tpUB3Hlfll: ;UKKYCCHH. 

X4. Van fler Kolk H.- De afscheirling ,-a n c1ei matcriaal. -
p i3C'.C .. I OCHB~ M ;nep II a.'IC.l ( HpH n ~ lt'"-'1 ClTJilJfl:C'.Kt.H-1 T p i3 HC.fl0J)T HIJ083HIIilJ. 

Jngen ~ •:ur lSimpos1urn: Pn~urrwtisch transpod t{ _ fi). lft60. r. 72, 
~~~ ·17, cTp. ch. I ::37- 4."h . 140. pnc. 

CBe;1.etui51 o pa3HHUe 111 Cllii!Y 01'.J1.t.'!,'H.~HHC~.t M :: Trpna.la npn rJnesMo-

1 I• aHCriOpT~ IJ npu !lb!.l t>y.rrcr J.l.ilUBaHHil 1\C.HJUlllf>. )1 ;: II l>l p c i\0:\JeHJVHlllll 

no lH)!l)opy Tilt I~ lll•l.1cy.1otnne:1cfi H YT\4iJctHO Bwl iHHnte p.:t3MepoH '4 .:1· 

CTJtll, c.,;:opoe-1 11 r.aJonoro n r_")roKa. ,1aB.:Tf'I111U n cncreM~. 
85. \Viytlw i i. J. - Di.::.c:u ~~ it:-bij dr agt>C: Pnt:uma tisch tl'~ n!:iport Yan 

P•Jt"derYor mi gc Kr a .--:1 k kala I is a to r~:.:·n in gefl uid iscerde toe-stand. -
r1 UCBJ.L3 l'lf4t't:I\OC 1 fl;i llC IIOJ.Hi! pOR !i IHI (' lll.:ol.il~tHI.'l llO I'O l\(] T 3.iHTRWroprt li 

CCH'TOH LJ lili cp::JOJ~.:lB <i I LHIL .UHCI\Yl.'l'lll1 Ji 11 p H.'lO)f{ I:' IUI C. 

Tngenic•Jr 'Siruposium- P !WIHllati sch tr;m'::=port. '4. :1_t, J~fGO. r. 72 . 
.\"~ :Js. c rp. d1. i 2h - ch. 12f: . puc. 

fl3 



86. Stemcrding S.- Pnetnnatiseh transport Yan Kraakkataly 

tor in Ycrtica 1~ lei(hngcn. -I lHeBMa I'll LJecKoe rpaHcnopTHpOI·Ht 
p;l~ fJ blX.TJeHHOI 0 1'~31 :1.!H1~H I Op a HO BCpT1H~aJ1bHOMy TpyfionpOBOly. 

I ngenieur i Holl.) ( S inrposiun1. P neu matis~h transport. ,r. 
I (ji.:(J·. -9 -,.ro •") 0 · ·h 1? l t ~ i)6 ' -~u ,T. 1-.~'~•)o,l. ~ -Cl. 1::.. ,!JHC 

I 1 pou.ecc Tp aHc.nopr upooann.H t\a·ran H3aTopa no Bepnn\a.rrhtt 
Tpy6onpOHUJlY 2 i>O JlLH. noTepll !13B.iiCHH>l nO]lC~11Tl•HlalOTCH BHe Sa 
IHH'HMOCTli OT UHJKOCTH 11 n.nOTIIOt'TU ra3a 1 a B .'iaHHCll MOCTii OT Bee 

~ <l ('Tit 11, TpCH lBI 0 CTC!IKH Tpy6 ~I yCKO(ll'llHH. I\o:;cpcpHUUeH1' T(JeHM 

,.'l a II B 3 aBIH"HMOCHf OT «•mc:ta <i>pyJI.a ». 
8i. Damn1ann J.- Di~ \Virlschaftiichkdt cler loscn Vcrladung. 

~ 1\0HOMHll~l'KHe naHHMe no rnt en M aTli'rccKoii nep~p.a fJoTKc MYKH. 

~\\[Jhl~, f960, r. 97, Nr:! 35, c rp. 459-460. 
Con OCT a H.fl~ll liC pa6o~HX n j)OI{i:!CCOJJ ll CTOHMOCTII ·1·pa HCnopTH pOBa 

HUH rOTOBOii npO.'l)'I<UHH, 3arapeHHOii U Mt'IUKII, H HaBa.rlOM. npJt elK 

;menuoii nepeBa.llR~ JLnyx aaroHOB eMKOC rMo 110 I 5 r aropoii cno<.~ 
,il3eT ~KOUOMHlO 300 rf'JI \1. M~lp. B !J,eHL; pa3.'!1H~ llhl C KOHCTpyKUJfl( 88 

fOHOB-l~lH.'TepH rp. b10~1 ep; ('riOCOU p.aUOTl>l J1HeBMOp<:t3rpy:~Ku; TCXIJHq 

CKH2 .:1aHHblt'. 

88. S\\' (i rbrcck. (1. F.. - A mi 11 revi.s i t~d. Pnetn11a tics bring ne 
look to nld pl(int making air, n1aking space. rnHking Uour.- P .. 
3y.llhTaThi npnMeJteJmH nHeBMO'r pH I!CHopra B MYKOMO.tthHOli upo.Ml.Jim 
.fl ellllOCTlJ. 

North west. t\141 ler. i\\inncapol is, 1961, T. 265. N~ 9. crp. 38 
I 0 pH C. 

Pe3y.~1bTH rLr o6c~le.aoB;HUHI pa6orLI Me.:-rhHIIHhl Jt.nH pa:JaoMa n 
lut ULI noc..11e JHle"3,C111UI Fs npOH::lHO,IlCTDO nH€'BMaTntieCJ\01~0 TiJ<LllCfl 

( <PilJH>Ia D1o.1ep). 06wce lJ nc.:Jo nu~n :o.tOHIJJ:IBO~.oB 59 cpP.JHr il S1 11.11 
24 .~); npoH~BO.IJ.ItTe.;I LHOCTb- :l00+ 2:100 f\~~jtUlC (Ha HeK01 OphTX III 

MOTpHCcax - 17 000 t-:.~/'tac). ConocraR.nefllre (a u.ll.'ilOCrpanmHnM 

!1.12) p a60Thl MC.iJbHlHlht !.LO H IIOC.1e nept=!OuopyiiOB()HHfl H a nHe:RM 

rpaHcrrnpT. OcHOBHbre npeHMywecrBa. 

89. Opocen.::.ky J. U. Synek K. - Neue Aspekte cltr pneumatischen 
l\\i'tllerci-F(~:,rdercinrichtungen. - I Iom..ac acneKThl no ~HIE'UManPICCKO· 
l\f}r Tpaucnop1 HfHlHH IIIUO B M yY..:oMfl_.llhUOii npoM uiiii.'leHHOC nt. 

Schwerin d. Tehet:ho~lo\\Takei, 1 960, .Nh 121 crp. 3~1-4 L 
90. Uernalu. Tokir) u Jo~hinofu, /.1oJ ikaw.a.- Dru~kn::rluste io 

der pnt->umahschcn Frjrderung von kornigcn Giitern. -- Oorcpu na 
llOpa 1i fiHf'B Moyc·ra ltOBKaX Jl..'l ~1 'J jJ<t IICIIOpTHpOBa HlHI ~ep11 a. 

Bull. lsrn~. l~H10 1 T. 3, N'<! 12, c1p. 111'1-448. 
91. Siemens \Y. - Fordcru 11 g YOI1 k(·:.rn ige.m Gut in gene~gten 

Fl ieflbet len. - L 1HeBM ant'!e<: 1\oc rp aHcnoprnpoB~ 11 uc 3epHncToro Ma· 
Te~H a.'J a 110 HJKJTOHHhl I '~aHaJlaM. 

Chern.·lng.-Tcchn. 1959. T. 31, .N"~ 8, cTp. ~ 12--213. 
AH a.'lUTJJl.{eC.t\Hc lHlHH we no Jl. UY~l cuoto6a M Tp ~utuopn:t poa aunJI 
f J .ilOiK~ K:llla.~ a paceM aTplHHH~l C:~l D K<PiCCTBe a;t ~ bl X.11 HIOII\e 

l'Jl07.1; 

2) KDa31DKH.llKH 1i 
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~~ CJ t\.iiOH H hiM Ka Hn .. ·1 a ~.1 K n K JI\'TT..:.1t\0Cl'h. OciiOLlll bi~ ~ iH\OJJono.'ln;KeiUI ~~ 
no BTOpOMy l'IWC06y. 

AHHOT<HUHI noMeHl,e!l e1 r1 iKypua.;'JC' ZenH~nt , I\ a lk, Gips, I HfiO, .N~ 4, 
e1·p. 17 :(peKn.) _ 

92. Beck. \V.- Prinzipfragcn 7.Utrl stn'.)trmngs-tn~<;hanischen 
Trrl rt$port \on s~huttgu l durch Rohrkitungen. - lT Cl npaa.letHIC 110· 

I OK;t CblnylJefO \IHTepna .. aH 110 TJlYUOIIIJOBO!l.Y (nHeBMl")- lt £"11llpOTfliHH'

nop1); II}JJIHU1Hillii.i!l•llLlC iliOnpOl'l-.1, 

r rcilkrgt>r F or.schu ngshett~. J 96 I, I ~';2, CTJJ. 1 ~-33, I 0 pnt.. llllC-

J\VCCHH. OJH) 'I, 28 f-1 :i3Jl. 
- C pe.an P<J3.llt411LJIX c·xeM no rH..uporpa HcnopTy II[ III uencua ex eM :1 

p ii C:fiJH:•!tt",I')C!fHST ;; llt>prHH nH~IBt<iTJ.PieC l\01'0 :.HlC.ctCbiB :lHlHT II rJi}l(JCi 0.1 H

'-rl?c:Kcwo rpaHcnopTa n rpyoonpotio ttJX. 

~:3. p neu rrwti5chrs Fi_)rdergcrat. - n HCR M ;nH Llt'l'Kli ii KOHiwJre(l 

\Oi\tJJai\THO fl) W .. 'II0.1H teJHH1. 

Ind. Anzr~i ger, 1961, T. 83, N\;' 21, c:rp. :145, 1 pnc. 
n OK<1~~£lTC'.iiH p<tOOTI,J KOHB~ftej1 a: 'll j) U lle}Jl'M C'lllCHHU k. I ail\ I~O~i ~C'M

. Ill ( II.IJ li Me.:'ll\03f!pt11H:Toii 30.1bl) 11fi0 li3HO/li1Te.'l nil OCTl•, BbiCO n1 nepe

Ml!lllt?'HTHI U pacXO)l BO:i.tyxa COOTIJ. COCT3Bli5IIOT: fil) .u:!/1HU', 10 At It 

J 80 A13/~aC: npH pa60TC C 6e1 OHOM CO()'fiL.: :~5 )t3/tt!lC, 8 .~f II 3fH) ,,t3/Lf.tJr': 

IIJ)II 'I pmtCI10pTUpOBrittl.l1 <PopMOBOtiHOii ~H.•M,!'JU 70 .W. 3/tlQC,. I :2 .W H 
J5~/t£Ql:, . 

\.2j) ~1u Lsch ke H. - DiE> f>l ~ktrisdit'n Stcucrnn g(~n von l{_o~1rposlan-
1 a gen. a.r:tCI:\TpH'4t><."l\ ~C npllt.Joph~ ~tt I p r!li.fll•III1.H Ll.'l :iJ riHetntOI10141'hl, 

ETZ Abt. n. Jf,fiO~ T. 12~ ~\~ 2, ('.TJ). :14 :~8. 8 puc. 6n() ... 'l'. 
~ Ha?.li. 

95. · Hag-g-er G. - Qu kk-eon11ed coup] ings cut c..~osts. - Dl.rcrpo· 
CfHiUctT.biB310Hllfe M y<f>TLT Jl.1 ff rHJlpOIULC'BM 3THlJeCKHX C.HCTe.M. 

Product En gi net:"rlng. 1 ~)GO, 1·. :11. Jf~ 4. crp. :17-40. 8 pHc. 
Kn IIC'l'py J\TUBHblt !Hi 1Uil~I~ HO •• ry·<P nu.1 .JVI ~~ rtt.:lp ~~B.,llltJJCCI\HX rr nHcB

·I<lTifliP.C.RI1X -rpy6onpoFW.l'l.OB, Korophre ;J.O.'I>Ktl hi 6t.tTb GLicrpo npncor
-l iHJCHht H.1111 nn:OC'!lHHeHhl .Jq)y r OT .!lpyra, ~ k encTOSifi~Ui IIJ)IIl'fJe,!LH· 

H€Hlhl Orit:'CIIC' 1HiTb a6CO.J110'1 UO U.'IOTlJ"YIO CBH3[.,~ KOHt:TpyKiliHl II CIIOC:Oi) 

pa6or.w or .neJlbHbiX : .... leMetnoe; n pnM~tt sleM t.tc Marepna.1bt. 

V. KAJIATHO-nOJlBF(:HOR TI'AHCnOPT 

Dfi. JloucKnx H. E.- J b onhfT;J pa~~on_HI\11 uccft 1\ctl qnam;uo.r~ncc
Hoil JlOporu Kyii5I.JrmeRcKnro ru.!.lpoyJ.iT3. 

Tpy!li>J llosocuoupl'KOro HU-Ta nHii\eHepoB >tc-.n. Tp~mcitopnt. 
J 9()0, Hhl fl. 18, CTp. 1 :)~- 1 40, 6 pHt". 

Pa:J6HBKa rp.ar.l'l,! Ha ocHoli~ 11.-'r(Hiet B ropu~H)IITa.'UlX~ 11:=-ihi<;KcHtue 
Tpar.ct..t KaHaTllOfi /lOpunt MC:iK;l,Y .UiiY\tSJ ~J}l3HHhiMii TO'II\CIMH; ncpe-
HOC npne~ona HcHI3THOii JlOfJOI'U lla MCCTHOCTI.... . . 

97. Grunden D. - Persone.nst--i I baJHWII in Jugoslav1en.-.:..:_ fl acca-
11\ li pcKne KfiHa rHhle Jtoporn a IOroc.lJaBnn. 

I n1 ern. Ber~. u St>il b<t~n R11 nt Lsd1 HU, 19f0. T. :1, NY 4, c.·1·p. 194--
19t: (II jJO!!O.'Ji!\~ C:Ie.:IyCT) . 



n U,.!.lp06BOP. Oni[L";J llltC f1 aCl:'C.l.iKJipCh.Of[ i!OpOrH <.:noxopbC» B ue.IJ (Jft( 
(~ T3K>Ke ee OT .ae.IJhtlhl S y:l."IOB ( 1-\atHI Tlol, CT aHIHUI ~ npHBO!l., npe,a.oxpa 

IIJiTt."JILilL~C ycrpofrCiH<i II Hr.'. 
TexHn-::t't\OIIOM IP iecxnP. n :;.Kcn.'ly JTatUIOHt--1 hr~ I l ob: ;j~Hne.11 ~~. xapa](j 

-reprlt:Tit 1\H ..!.luporn ( nponyct\H a.SJ cnoL~Oo HnCTb 4UO na cell! riC.). 

98. GoldE>nckbahn Hir er.s tt-n \\"interbctricb gcri1s tct- l(aH;tTIIOf 

11 D..UBL'CH 351 n il LY~ )I{ I[ pc:~ ;Hl }tOp CJ f.i: l <· r O.'lt•.'ll'II":.JI\ K». 

r ntern. Her g. U. S<-i1bClbll R u ndst~h au I I ~H10, T. :J. N!:~ 4, t:Tp. 19 
2 p11r. 

J1 a::n-1 Ot:Tt. OTMero K 2 x Y'J acrKoBoi'r .!lOporn IS I 0 .tr: I!)lHH ~-~ TTt>IH'onl 
ll.i.tf\tlOHHOn") yLJ.aC:TI\(l ~1031 .J~. DIOporu ~ 11 4!) JH •( C:OOTB, npOTI)'CK t1ll 

l'llt"H'OOIIOC'TL :1.20 rT aCC./lf ~H\ l·rroporo ";)0{) IJiH.'t"./ 1JClC, C'M h.OCTL E\36Hii~ 
:17 4e;c u 27.J. Kp arKoe onncJHite :-Hi.r·n .rtywr;nunt .wpont. 

~~9. Oir: un1grb~1utc Krabel - Rig i ( Sch~id~gg) T.u rts~i [IJ;dl r1. -t 
n tpro6opyD.OEl3tUt.ii H PI HCCaiKHpC'l\a:H KaHa THO- rT0;1Bfl'CH.iifl ,10(l0fa l(p 

fit-.rl r.., Pnrn (I II eft ,r1err ). 
l ntern. Hrrg. u. Sci lh ah 11 f( u tl d.sdw u. 1 ~fi 1, 1 II. T. 4, .N~ 

CT p. l R- 19. :1 p11C. 

p a3HOC1'h o r .1 t TOI\ 890 .H; ,J..:HtHa !IOporn ] 800 .H, tH{l~/TO onop 
f2 11~ HID\ H.hiCOTOii 110 -J.t .tt): C~·Ll\OCTL KaGHHLl 10 naccaJKHpOB: C"KQ\f 

poen. uepeMCWC'HU5i G .H/ cet\.. r1 pono.r1 :;.,, IITt'JI t-oll m.·n. pl'iica 5 .Htm; np(j 

JIYCKHast CflOC06HOr.Tb 100 .r~ t..t. Cf/LI.Gt'. no,Hp<"~•) ll c'l L" 'I II lltptOfJOp~· JI OH 

HH.sl ll,Op0fl1. 

100. \Voll i. L D<~ s. europaische Scilbah nwcsen . Tcchnjsche 
wirtscm~ Hhchc Entwickl un g. - EH po rl t"i'h: 1-;ue J\aJHLTUo-rro.a.BccHLIC ~ 
pont. 

0630J' J\f)lll'Tfl)' 1 .. T~t u1wro paJBHTU53 .aopor B A BCTpnH, lJT Heiht~ p 
Tec.:hn. Oberwcu:hung1 19GO, r. L NY "'1, r .1·p. i~ l 145, R !Htc, i 

H rllPr ( 19~5 lYGO r.) , J\O.fl !~ 1IC'C'TBO aopor (O.lHO-.QBYXKJH.1THbl 

B H-ra ... 1JIH, AIU~TIHH~, H l nerluapl tJ·I, <DiHII I UltU~ <l> P r. Hopscnm~ .Hcu• 
I1UU n no.!lhl lJt:. Cp<HWt'lut(' \lU ~ITIHt K(Jii.bl :'\ u l\ pyrOBL>lX aopor ( onnca
JI JiC C.ilBOCHHOrO X0;1,01-Wf0 l\1€XH H~Bl\1 a), 'I E:'XtiO-:Ht;OILCJI\.U1'Let'tHit> IIOKI

JaTC.'IlL 

JO L Kastner J.- Uber die Vcrlangerung- dcr Lcbensdauer· van 
Zu~sci len bei Alatf!ria bei!IJtdnLrn U H Teil).- Cuoc..:uuw onpe.ueJie
IHUT CpOK~ C1yJKf5br TflTOHhiX h a IIHi·nn rpy:H_llH•I X 1\<IIHIT ll hi X .'LOpOf 

Pt. HO. 
l11tE>rn. Rt- r~. u. Seilbahn Runt.bchau. I!J60, r. :1. J>"Q 4, cTp. 187-

1 R9, 7 puc. GuG/1. - IW3IL G. 
(IJ 3KTOp nl r.onp:fT:H-\~HlHI U lt.'< TI Of~.!lt".' C..'TIUH! ( IWU]JeiK!LrEHi(" KHtr3TS 

npll Hey .!li3l:J'HO \ f p aC.II,ttnJJeJIJIH; T~ .IKP. .siBJI eHUSI U:"i-.Ja IIC,!.l.UCHlT0 11HOJ'() 

ycH.:-nur cuen.rreHJHI ~a if~nM Horn ;-~nnap.clTa) . Upwnmhl H:~uoe•t. uhBsaa
ut-.~e B THrOBOM KaHaTe l (npe.JOXpatmre.rJLULlC MCponpJUITHH) . . llpl .. 
:lllcH<.U u:=uwca Hli'OHOI'O J\aHaTa Jla 11p ~HUJ!lllhl X llJKiiB3X. l(OM.MeHtl• 

puu 110 .upyruM npwutu aM u:..Huca. 
102. D ie Jiarmelkopihahn i n SPefcld enrol).- r o.10BHOi1 ~ !.JatrGJ 

KaUaTHO·flO.!lBCCHOi1 .uoporn repMil.;1b B 3c¢e.:1bJ1.e f T HpOJlb). 

Verkchr u. T~chnik! 1900, VI, 3 crp., 9 puc. 
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nonpo6Hoe 9nHcaHUe caaHHOfi B 3TOM rony·H 3KCnnyaTanHro no~ . 
pont~ cc KoncrpyK nmablc oco6cHnocTH: pauora ..aopont. 

103. J'1anz 0.- Die Automatisierun,g im Seilbahnbetrieb.- As
roM arnqecKH~ )TTpoiicTBa, n pnME:H:HeMbJe Ha K3H <ltiiO-IIO.JBeCHhi.X flO• 

porax. 
. Intern. Berg. u. Seilbahn Rund.schau, IYtil, ITT. T. 4, !\~ 1. 
c:rp. 10-13, 4 puc. 6n6 n. 5 11 a~w. 

p a3BH'I'Ut' HBTOM aTJ133UHH KHHa fHO-nO.llBeCHblX JtOpOr; KO.MMeH1'3-
JHIH rro aaMKHYTOMy J\oJ.nypy pery.i!npoaaHlUI ~urc.ll a o6oporon. npu-
30}.LHoro .nn~tr aTe.•I.H ( CHCT. «r-..!l~): &TJeOe)lK3 C rrpn~OHTHpOBa HltbJM 
-.axoreHepa1·opoM (cpc.LI.unc nycKOBhle ycKopclntH = 0,18 At./ceK2) ~ 3Ha

rae iH1e TOpMU.tKCIIIUI Ha K<i II aTIJblX ilOpOrc~.X. 

104. D icholrl Ch.- Die Sellhahn und Liftanlagen von Val 
d' I sere. - I\ .a IIH'rtiO-noanccHwe )l.oporu u IIO.!I'LCMHJJKH ..u .. ·u1 .r1 blmHnKOH 
{ Ha,TJb ,i(H3ep·t. 

Tnternat. Berg. u. Sei lbahn Rtatcisdwu, J 961 ~ I II~ T. 4~ N~ I. 
<.:·1·p . .25- 26, 4 puc. 

Kp aTKoe 011 HC<uutc n.Byx .nopor II rr.Hrn non'bfl'MHHKon ( cJtt'.T . . «no
M<Uin$T») c yHa3J.HneM 11ponyciHIOll cnocot3HocTu u pa3HHUhi oT

~H~Ton:. 

105. Joos \V.- Utnbau der Tiroler Zugspitzbahn YOn · Zwei~. 
au f den Vierwa genbelricb. - I Jepeo6opy.!l.OBa Hue 1·npo.TJbCI\OH I\ au aT· 
HO~Ito,rtuecuoft .noponr UJlf"Wnuruc c ahyx Ha tieThipcxBaroHHYIO 3KC
JJ a y a ra U.HJO. 

Intern. Rt:'rg. und Seilbahn Rundschau. 1960, X-XI, T. 3, N~ 2, 
Sond~rhefl, cTp. 31 ( 165)- 41 (lu7). 

J(or.t:Melnat.n~u uo uapumna~I ~d» H «2a n 6», KacaiOW,HMCH pa3-
.1 II1IHhiX Tf':XHHLfeCh.HX UOIHJllL\C.lClHill (yBC.llll~IClllie CKOpOCTll lt eMKO
(~TH DHfOllOB, ltaTHiKIIbl.X rpy:.mB H .!J.p.); TCXH0-'3KOHOMJltieCKlle .a,aHHLie. 

106. Beisteiner F. - Versudu~ zur Erruiltlung der Reibungslahl 
zwischen Scil u. Seilklemrne bei EiHseil-Sc:hwebeliiten u. Schlepplif
ten. ~ Hcc.'le.tonaTeJILcKue )l.aHHbJe no orrpeJI.e.r•ett n tO Ko;,cpcpm~neHTa 
·rpeUHH MC./Kii.Y naHaTOM J3 CfO 33JKHMOM B O;"l,HOR~H~iTHbiX CJIOpTIIBHbiX 

rlO.!l..'hC.MHLIX ~'CTpoikTBaX H KaHaTHhTX Aoporax. 
Z. d. V. d. I., 1960, 11/XI, r. 102, ~'J~ 32, cTp. 1525, 10 puc .. 6u611. --· 

2 Ha3B. 

f1o!lpo6Ht:.Te nccne}loBaTe.llbCKne. noKa:lrne;JJ1 c upHue!leHneM xa
~J aKTepnc-rnK ( 1'3 O.ITHU.J); ITJ1 ~K11ltieCKOe npnMetleJIUe. 

107. Dukurncnte dcr intcrnationalen O~gan i satjnn fur Transporle 
mit Sci len 0. I. T. A. T. - )J,oi{yMeHT au)tSI MeiK..flYH a po,D.Hoii opraun
l~HUtll no rpaHcnoprupoaauiHo Marcpua.1oB cpc.!lCTBaMH H311a'rHofi 
l'}) r.u. 

Intern. Berg. u. Scilbahn Rundschau, l Y61 ~ V. T. 4. N~ 2, 
<:Tp. 45--49. 

C-raTnc:.rnqecKne !UHHIL1C iiO uo.nf,liJJHtCTRY i3iBCTpnfiCJ\UX .1\(UIH"l'HO

noJ,BeCHhTX ,nopor ~· 4 7 lilT.); llj)HBeJI.eHhl 24 TeXHIItiCCIHfe liO~ilfUUH .il."!Jil 

r-\cDK.il,orr Jtoporn. 
108. Hajduk J. ~ lJ!e Bcrechnung aui Vcrdrehung von f{;lurn-
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f ad1werkcn u nd insbeson derc Yon f ac:hwerks ti.Jt:zf':n fiir Sei~bahnen 
und Hochspanrmngsleitung~n (Schluf3). ~ PaccreT Ha <.:Kpy1:1uaa"'e ' 
npOClP<HlCTBeHHblX KOHCrpyKllllll (r.'L o6p. ptlllC'T1IaTbiX onop Kallay~ [ 
llbiX ,!l.Opor I! M ~'JT .BL!CO.KOfO H a rrpst >1\CIUfH), OKO ltLJ.aUllC. 

Intern. Berg. u. Seilbahn R.undsc:hau, i9GO, T. :11 ~~ 4, c1p. 189-. ' 
1~2. 8 pnc. 

P :i.J(iop Han 1J aB.iH~HIHt ycH~l l ti-i B cellm ('..,."IY 11 ~u1x pem~Tli a Tnt x K~
r:TpyKt~HiL KoHr.TpyKuHn c fiO.'I nllltU.r rmc.llOM c:·rt'IHKHeiL llpuMep pa.:. 

4cTa c·t ep>KIH?BbL'< yc~t.auii a e:?.rE>meulloi! paMHort J{oucrpyKuinL Tal
,., U'IHhie !taBHU e. 

I 09. Vogt \V. - Ha nglb<thn-un d TJ iingekran anlagen fijr innerbet
r!eb l ichc-Ira 11 s por lc. - np1P.1e11el1He JUI n nuyTp1333BOj\C:KOTO TP3$
nopi[t 110il.B€CHhiX J.Opor 11a ./KCCTKO~J pe./JI•CC II TIOJT,ReCUh1X Kpat-,.. 
oa.'£OK. 

Zb1. filr lndu stri ebau~ 1960, T. G, ~b 11, e-rr .. S60 564. 8 pnc. 
K.ot\BieH'I {f vmr no p a::l;llPIHbE\f rnt.t.aM OOOHX c.pe.tC.JD rpaHCITOPTI

poB 3tHtH, llX OT} tC,1bHbJ M y:J.IlaM" no nynJ M nepeME!ITtefl ~HI ( 14 .KOHO'- ' 
pyKTHHIII.AX Bapn <HIIOB) n c:nocuoaM no,rl.fierllunaHH5I (~ KOtH~rpyKTIII
HLiX Ba (.tlf aiiTOB). 

p aOOT.Ci MOCTOBOfO KpaHa -LU'I '(i llt'i lC'pa: TeXHHL!t'Cl\liC il3HHble~ ~o'ICS
TpOOtJOpygoBaUUe; TeXHTIKa 6e30TH3Cil0CTH. 

' I 

VJ. 6E3PEJTbCOBblA TPAHCJIOPT 

rt 
( 
3 

1 J 0. naTUWeR 1-I. J1. - CT~ IBJlapnBaUITSl TtOJlllOHOB KOHrefiHepoB - J 
B~PiOIL!lf :=nan B p ~~Iilli liH MeX(HH1.'3aUUH norpy3U·!J a::.u·py30'iHhTX pct6af 
HH aDTO:\IOf>llJlLIIOM 'T"JHiUCIIOpTe. 

Try ilbi -I\ \oct\oBcKoro HHJKeHep II0·.3KOHOMHttec.Koro uH-r a, 196}, : 
Bhm. 17, crp. 42-48. 

OcHOUHLie uoJ\a3 are.mt, xa pa KrepH3y Jowue Ht"OUXOllUMOCTb cral- k 
,11 Ci JJTU33TUtli TliTIOt.,, OCHORTihiX n apaMe·rpou li p a3Mepon 110.!1-UOHOI: ot 

;1) IIpll UaJ\CTHhTX rrepeBo.=m:ax rpy30H )'LiaC'TBYIOT p a3,'Jli'lHLie BHJllll 

' I paHCIJO~)T (i ~ 6} n aHentpOB:"llllUO TIO)lBepn~IOTC.H rpy3hT, H aXUJJ}tUlHeCJI 

B CZi.MOlf P<t~HWOO p fl3UOH T~ p~ H yn aKOBKe~ B) llaKCT.HpOBa Hill hi~ rpy3Y .'· 
i10CTYII3101" II a pa3.iJlt 4ULI€ CK.'J (f?l,h); f) nept!Jl(l tJOTI\a I13KQTH[)OB;iHHbi:X .. 

r·py30B ocymec-ru..r!JleTCS:I npu noMOWJt pa3Hoo6p a3lib.lX cpe.a.crfl Mexa~ 
Hl13r1TIHU. 

Ill. Reliance «Cub» in ;H:tion. - 3.neKrporSir~q q.,up 1 Ll Rcl iance. 
i\ \a ter. J--Jan dl. News, 1960, Xll. l\"2 3i, cTp. 3-5. 5 puc. ) 
Htnr:.rra lUte B npOH3DO.!lCTBelill t.IX yc.nmun1 x; o6.::-1 acr11 npa Kntt~e· 

CKOfO tlpUMeHeUHSI ; •reXUil1·ICCKHt' 00h.a3aTeilH ( K T. rL THTOROt y( . .'ti~1Kf rl 
20 T) ~ M aiDHil a xapaK'telJli3}"CTCSl 1\1 (t,IJ blMH ra6a p IITaMJL ]\~ 

112. J(dler T l. .R.- Frasschc:iben I a oer iiir Ha ldcnaufschuttung 
und Rud<\'Crladuug.- norpy3'lHK c cppe:lepHLIMH /UiCKaMU .a.'£51 ot· 11 
B<l JJ oo6p a3onaHnfl n.auytJHX 1.1 a rcpua.:1oB. 

S b.Ih I u. Eisen. l U6U, 2•1/X 1, r. bO~ .N~ 24, l'.IP- G3-55. ,j p IJC.:. 

f>a6ora nort,Y3'IHRt! COBMeCTIIO C CliCTC'MOii Jl t'"IIT011HbiX KOHBeficpol ?( 

us 



(rcxHiflieCKHe u .JKOHOMH\feCKHe n,aHHble); cxcMa ·'KoMrureKc.a~ npou3-
JsO!HtrC.i!hHOCTb nnrpy3'-HIKa 12.) ,\t'!/,taC py,ar-J H .. IH 200 T/ttaC yr .. Ht. 

113. Neuer Gahelstapler in extren1cr K:ur7.b~uwcis~ dcr Pirma 
.~lmotar KG, Dadwu.- HoBhJii uHnormLJH norpy~•u1K ocooeuno KOM
;r a~nHofi KOHCT!.')"Kllllll ( q>npMa A.TJhMOKapJ. 

Schiff u. J-fafenJ 1960, T. 12 • .NY 4, e·rp. :380. 1 pnc. 
l 14. SchiiHbox fur Gabebtapler.- TapHbTi"t HWlH\. c orKHD.HhrM 

, tHUUlP.•\1 .!l.~"UI BH.-TfOl.IH hi X norpy~t11 t KOB. 

VDI- Nachr, 1961, r. 15, .~~ 10, CTIJ. 4, 2 pnc. 
5li.UUK MOIJ-\€:T OflpOKH1lh1DaTbCR np1t )'llpaB.iiClHUt C MCCT3 p;iCIIO-

- ;H1»<e11HH BOEI.UTf!."'TH~ npn MeXaHl!tieCKOM c.;noco6e 01K{JhtBaHJUI yro.'J 
_ 1-t aK.lJOH a - 45". rrpH n:l..lpaB:tHl!ecf\OM - 65~. B n~pBo!\t c.•t Y'HLe ac.<Jn

LJUHa o'ti{pblnetHIHI cocTaB.1H~T 900 .~tJH (Be.iHTtatua HIUHKa 1000 X -
X 1 ~00 .i\Ut) . 

1 15. Test I i H truck uses hydrostatic ciri ve. - npuM t'JlC'EIHe fll}l,pO-

.... T3TR4eCI\OfO ITJ1llHOi13 il.l:SI 1·e:t{•fK.KH C .nO,;l,'ht'M 110ii n .. la rcflOpMOH. 
Engineerin~ News Recot'd, 1960, XI, crp. 55 u 56. 7 pHc. 
0CHOIHLL!C' HpC!HMYillt'CTBa rHJ ponpu LlO,!la. 
JIG. Dietrkh B.- llerechnung u. grundsatzliche Bcstimtnung 

:ler el~ktrischcn Au·~rriistungen von ~leislosen Batteriefahrzeugen. 
1 Sch1uf3).- Pact:JeT u ocHOBH~HI uc.aL Ha3H("PieiJHH :J.rleKTpoo6opy .. 'l.o
BaHHH 6e3pe.~1LCOBbiX aKKy.My.~HITOpll blX TC.ile>Kel\, 

Deutsche Hcbe-u. Eordcrtcchnik 1 1960, VI, crp. 39-43. 
117. FJuri()rderzcuge (Erlaulerungeu zum Norm. Entwuri .lanuar 

! 960,. Anha ngekupplung-en)- ./'.1aiiiHHbJ 6~3pc.~LcoBoro Tp aHcnopT'a. _ 
DI ' -l'v\iUeilungen (Beriiu), 1960, .,., :39! t\! Jt , c-rp. 191-19~. 
1\0.MMcHrapnu K upoeKTY CT<tH.:lapra I9GO/I; MyqHa )1.15-1 upucoe}ln

HeHHH npuuerroa. 
liR. Kurz- Zur Fragc des Gro6blocktransporles aui Paletten.

.. \ Bonpoc.:y 0 nepeB03KC 1\p)"ITHOO.TIOLJllt.lX WTaO~.'lC.lJ Ha CH36iKt'llllLIX 

• ·. aTK<tMlt 110,IUIOH3X. 

Haup 1 anung u. Bau technik. 1960, I II, ;~~ 5, cTp. 199-~0 l, 5 pH~l~. 
3KCllJ1Yr:lTHllltOllllLie llOK33itTCllU no nepeBOJKe ·rH)K,e.ilOfpy30U na 

_".IJHUaX1 H ti pP..'l bCOBOM nyTn H 1-\U !6HHHpo~aUHO::<t1 jrt:r~CTKC «pe.1bC.~ 
iHtUa»; )"C.10t"illt' II!JHMeiiCH1Ui H3 t:·f1.Wlll\aX (C.. 1e11a TIO;lJlOHOil). 

11~. Industrial floors ior better intern transport.- nyru Bcpe

: an>KeUH.H !VIH BHyrpn3aBOJlt:Koro Tpancuopra. 

Europ. Techn. Jni. (\ViennaL 1g59, J\r! 11/12, cTp. 165-167, 
? pnc. 

Yc.:JoBTHl n:u2 pauuoH a.rrhnoil paoo·, hr Tl'.IICiKeJ\ rie:JpC.lhCOBoro 
""p ::ucnopTa. OcuoBHI.Ue ;~e¢ei\ rhJ. Bcrpel.laiDTT{HeCH B rro.'ly 3.!laHtHl. no 
·:o ropoMy nepeMet.IFUUTCR Te.neit\1\U. 

120. Expendable pa llct takes 10 000 lb. lor~ d. - {{erNpexJaxo.a-
1 wft no.uaoH H3 so.rmth:roro Ka pTOHH. 

f-ood Engng,. 196 l, 'I'. 33, J~2 I, cTp. 95, 2 puc. 
f py:jonO.!l"LC'M HOCTb H0.1.!IOH a 4J) T, COUCTBeRlll·Llf Bt:C I ,8 /(2~ 

!(I CT:lllflH pTll~X HtiiO.'IHelll~ it, 9 THITOpn .:H,ICpOB. 3KOHOMUSI MeeT a. 
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flonuou co6upaeica UJ npe,1R apJtre.'lbHO nJrOTOB,llemn~x Jt.eT 
2 ~•HO/lbMH Ja 4 .iHUL 

VII. Y::!Jlt.l H D.E ft\Jlli OO,G,'bE~\HO·l'FAHCnOP'fHbiX lo'CTPORCTB, 
3.'l EKTi•00£;0P~'.!lOBAH HE 

12 1. OnttJ(I.'IOB n. 1'\ " 1IOHeetH:J i I. 1\1.- Tlo;IJIJ.Ie l~TATHtleC 
ft.ll arp a MMhl uanp~l:iKt:':lllt fl - .aecjlopM auuH CTC:l./lt.ll b.! X -rpoc.oB. 

7-l•tcHb!f! 3anHCl:H . 1oc 1\0I\CKnro y 1i H Btpf'HTe1 a, 196 L 
-·) -6 6 - 9 crp .. ~>.:..-'-> , nD.:-r. H aJo. 

l 9~. l1e:1 1,Jii B. }I. 11 T peli rt". fl .\\. 5.- Hcnwrauue cTa.,u.llh1X Ka 
TO[l J.lf;:': I{Tp0Mhrt1111 11 hi:!\IH n p l~fiopaMH. 

be30naCHOCTb TpyJI,a B npOMLilll .. TC'IliiOCTI1, 1961, .i\!! ~. CTp. 22 
~j pHC. 

He!t<Jr:TaTKH npu6opa JLJJ H hOul·po.;5I ceqeHHn CT3.1LHHX uottl.·~M 
h.<HI HTOD B II jJOJl( .. ~C'C'C' li X ;,Kt";nJT~r r3 Tal(HH; )'COBCplllC'HCTll0LHill ~~~ n Jllt 
H I!Cm hit" pe3y.'lh'r HTbl ern .:tKc:n iiyaT auHn ( npnMelll'IIJH; Ha Tpex 

TaX): THOJIHIIHihiC ! tallllhle- 8 fl03HUHfi~ OnlH.'.(IIU1e iiJHIOOpa ~d111C 
( CXCM a ero BXOD.HO::"'O ycrpoi!CTBa). 

12:1. Re.ru~ft B. 11. 11 Tpe,irep J\\. E. - 3.nP.KT poMarmtnl t.l it C~4eT'IMK 

,. 
I 

'4ne.l ;1 oGorHa HHDIX !11 j)OB0 .. 1CJI{ B WilXTHblX KaHaTaX. "l 
C6opHnK HayqHblX cTard! J\·1aKcracKoro n.-11. 1111-T<l no 6e3onaCJIO- l 

CTH paGon..N B rupuoil 1~ po,., t.IUI,'It>lltlnt:l'lf, I ~60. K!:' J 4~ crp. 16-2U . 
. ) puc. · 

AHa.ll H ~i ph IH':e niHIMP.H 51 sunrxcsr KaHaTHbl.X ..u.c¢»cKTOCI\.l)IIOH H ol-) 
.ae.iJCHHe nx oc:HOBHhJX Hen.ocTaTI\OB. Hpc .. !l.Jiantc M t-.1i1 a nropn Mn ·3 
Gop ( ero ocHOBH~c 3.ueMelrrM: JHt. t} KlliH)I~ II hi lr nartJnK, ycu.i}H t 

¢up \J 11 pouarc.ab H.Mny il.tJcon, CLJ~ JLHIK 11 ·' ny.'lbC..OR, Tnpa rpoHHoe ~·"' 
I<OHTpOJit.Ht.IH renep<no p). KnMMeHTilplHf no 6 .. 1oK-cxeMe H 110 nplllt-
1 i1HIH<I:li:HOii CXC'Me H(.lHOup<t. ) 

12 I. .n, nm.:oc l T. C. ~t KY3LMHli~B lO. C. ... \cro!liH<a ucnhrTaHRHn . -
/Kaponp0'4HbfX T pOC:(IB HR .ilO.lfOBC1lllOCTtJ llplt I~NJ('OKOH TeMrteparypt.>. 

- · 3 aBoacKa>l .1a6opa ropu5i, l9G I, T. '27, NY .5. t'~Tp . 589 - [}!J L 4 p11c. 
, : 1' \ero..!lLL rio3BU.irmownc upu ·Llhlto...:nx TeMneparypax (700° C) npo·, 

U3Ll'-.lJliHL· Ulleiii<\ uo. 1 rOIJt':LJ lltH...:l"ll c·r rl."'JbHoro Tpoca no 'IHc.1y cro ncpe- · 

fHfiflll tl(l ().T(Ot-\t?.. .'lO i110i1H OfO l 11HI l..[.ilCTHtJHOfO pa3pywcmm II]) It .~a.J18H~ ~ 
HO .r-: H ~rrp.H-iftcmnT 11 acrstii\.eHlUL I lpH 11CilL1Tanmt CLJeTLt 1t I\ OM perJH.·-rpfl· 
pyerc.'iJ quc.r1o neperH6os Tpoc a 11a 6;H)Ke n It 3M P-pneTc.ST lt?Mneparyp2 I 
TJKl l!cl. 

12S. Kon:._::hinn~Oii f>. H.- Hcc.acnosaHne HoaoH yrrpyroii coe.tti'· J 
H HTe.!JbHOfi_ M~ cfl I nf , 

Tpy.llbl. BHI-IJif1Tl'1Alll. 19601 .i'.:~ 10. llcwt.le Hl'CJJeJtOuamui Jteta· J 
.1cfr H y3.:10B 11 1"1\ \ t cTp. 82--~1~.3. 9 (Hie. l: 

011 t.lTII WC ot)p;l :iltf,l lC'TOHUI\U IICC.lC!IOBa HHH: HC..nhlT aTl,.lbHLlC cteH.: .. 
..!lhf; pely., hTa ft.l HC':TibiTa Hn il IJtCC.1C'!lOBmmc !lccpopMaumi pe~nnOIOli ( 
o6o.:JoqKH ynpyroro s.1eMeHra MY•-PT u ~~ :JaBliCHMocrn yr.· a 3HI\P~~
B~Hus:r OT nt.'pe:l(m~e~~roro 1\PYUillll' I'O MO .f~ll l a; IH..:IIhiT:HIIie II~ I.HAHDC' __ 

.iHW ocn .. ) . 
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126. TaXTiiMbll!H~B JI. A. H c~p~5po ~'\. G. - noRopnrHaH CTpe.llr·:J 

.'~IO IH1pC.:-1LoCa C nHeHM.!iTU'ICCE\U.M rrp HBO..UOM. 

N\.aunut CH:T].H)IITC.lb, 1961 I J\~ ·i , c:Tp. 17, I p ~H:. 
Crpc.:lKa ynp a u.fl HCTCH H e.noc p e,uc:r Be:HHO l£3 Ka61411 h.L 0nHc~3 H ~ie 

ycTpoiicTBa Cl'pe,rJKU C yKa~a HHCM ee OT,lt7.1LHLIX y3.'10ii, (l THIOKC' 

tH1J.e.'1 hHhl X MO.MCHTOB t.>e (J a60TLI. 

127. TaHarap A. H. Jf .:JopHil R. I\.- noablllleHn.e IIR.J.C'.iKHOCTJI 

~ ~~ 6orJM ilJlUHHOXOJlOBbJ x ropM03HbiX 3.1cKrpoMaruuroa rnna Kf\·\ T 
• {D Ci<HllelHlblX KpaHaX). 

IlpoMbll!I.YJetlll ci H :me pre rHKii I I ~61, !:\~ fi , n·p . 24 I I pH c. 
npwHIHhr n oHpe>K1J,CHHSI o61rrrrOK. Onnca Hne rrpoc: roro yc.Tpoii CT Dal 

10Jl3o.ruuowcro OCYlllecTD.ilCHiiC pcry.rmp9Dl\li .XO..la 5IKOJ"hl oeJ pii:-i -
• ) OpKU ~JI t'KTpOM arHUi(i ()'t'TJHIHHIOTC'H n ep eKOC'I.d .511\0p:H, JI3eTCST kO~
\LOiKJIOCTL TOt£HOH B:bHl,ep n.:. l\11 ~l HHH \I a : 1 hoiiU Jl t'UCiXO..!lUMOif 13e .. 'I H'l Ill! hJ 
·~ o.n.a) _ 

a 128. Ilirc:h "T. - The use of the bunker and conYevors in materia l:; 
- ta nd ling. - I l~HMeHeU HC' uyuKep a n 1\0HDC'iicpoB B ~ ~rexaHn:mpoBaH

,) 10:\.1 rpa ucnoprc. 
Trans. lnsL 1\·tin. Engrsl Hl;)8/n~L 1', I 18, .N~ 9, cTp_ ~571 579. 

K 129. Men: f·. u. Kihm A.- Einc clckronisch gesteuerte konti-
l u ierliche Bunkcrmt-Ba nl age. Ycr a llOBKa HenpcpLiBHoro .11eite. rHHH 

- l.'l ~I .Ja Mep a CMKOCTH fiyHI-\ep fi r· ?:r.ll t:=:T\TrU) Ii II hoi M y11 paD~'It''UHCM. 
Gliic..~kauf, 19tH, T . 97, N!? ~. c-rp. 2!36-26.5, 6 puc., 2 ex. 
CucreM .:t c .ti HTOM WHPleCKH H a6eraiOllUUI u c:f.ieratoU(H M c:. fta p a 

- ::t a ua ycTpoih~TRO M lli l H pel·ucTpaUitll M.CXaHU'tJeCKliX. 3.leKipnqf>CK~i X. 

· 31<.YC..:1'•i4t'CKH.X u onTHqecKnx y•c <L3a tt HH a:m !Vl.H o.uuospcMCHHoro 
~ ~' 11JHIBJ1CHUH :o.rexaHnt~ecKnMH npoueccaMH ua M<tllHHrax .!l.iJjJ rpaBcnop
~ ~lij)onaHHH yrJ1H. 

130. Kvapil R.- Prohlenwtik r1t>r Korrstruktion von Bunkern filr 
Sch nu -und Teilsdll'it tgutrrn .-n pot'5.l1 eM~ KOHf".'l pyupniiaHIHl f>yHHe

SJPOB lJ,.IIs.t IHtC:f.lllllhiX If 'IaCnJliHO H3CbH1HhiX MarepH;·UTfm. 
Berg:bautechn i k I J 960, IX 1 .~~ g ~ cTp. 46G-4 7 J 

1 
l 2 puc. 

C. 3aKOHbl HCTeq~HlBI 1\.~ wrepH(i,110D H3 uyuKcpon. Hcc.1Cii.OB 3HHH H Cl 

· ~ Oi[C.'f:HX H OnbiTbT C 6yHKe p a ~.flt H OpM ~i.'l bl l niX p aJ \H:'!JOll; COIIOCT <!B.Ie

e- ' H.C' ..UHaMeTpa 3 .. 1HI1COH,Ua .llBH/1\:eHHSI C p:3C:l'":Tt.HIH ~HD. I H r.ft:'..)l<,Hy HbiXO}l.

t{ · : t-.1 M u oroepcru.Hl!Ui uy11Kep ~L 
H· l:lL Gir~rd ~\t_- Elingues et apparaux de lcvag~.- Crpollbl 11 

a py3ono.uoeM H bTe 11 puc.nocor:. .. •euJnl. 
La Nonnandie Industr]elle, ~960~ ~ ~ tr · me~tre. Nb 42, crp. L-:- 12. 

H- .IJ1C. 

~\:.'JOBJfH Ll.:151 p aUHOHa.lb HO i[ HJ.iT 2.!1EH H p a60TGI K aH ar llbiX li UC'H

a-lJ LIX C'1'p0r!C:.Hiol U(>ti 1l:'IJL1 upaBU.1LHOll H llC'fliJa l~ U. I h t~O i.t ~KCn.IJy (i1'~~ I Hi II, 

>: paHeHne, coJI.ep,K:nnie 113 nopuu.t<e u lipc.mepKa p~6o rbr. 
H- 132. Kettcn a u s glasla S('!rversHi rktcn Kunsls loifcn. - Ucitn , u;; -

if.oTOBJLC'UIJbiC HJ M'-JTC'i)H3 .J1a, )'CH.!JeHHOrO CTCK.;JOJ30.10J\110M. 

H- Te('hnik, I9n 1 ~ r. 16, .~~ 2, crp. U4 115. 12 pnr.. 
OcoocuuocTH ueuu: Koppo3uccTOlrKOt~Tb, .ner~oe Hcnu.aueuue ( T = 

=-= J, 7) ~ OeCUIYMHOCTb pa60Tbl, l103MO:iKHOCTb rrpHMeHeHJHI kO B3p.lo1DO· 
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OllaCHhl\ no~teW,eH JHI X; II an p~i rKf:IHte 11pii ilOil'bCMe rpy30H ,) K(?./.~tAf2 
(y C.Ta~1bHOii llfln 1:1 ()- 8 f\ l{.11.1(1 ); ynp~· roe }'Jt.fl~llleiUiC' 8 0k. 

13:l. Gilnler 0.- Bcdcnklichc Pratiken: Zur Entwicklung von 
TG 1. 5015 Drd.stro1n 1\ \~ gnet· RremsliHler. - K aonpocy o tarrnn. 
HOM , -opMoRe nepeMe11 Horo ·roK:t ( 1 a p ;,a TGL 5015). 

Dcr 1\laschjnenbau, lOGO. II, r. ~. ~"Q 2, cq1. 281-285. I pHc. 
Knu KIJt'THbiii C!J)"1lail: TOiJ~I03 TGL ,:j0 15 (r a 6a pn· bT). npeD..Bapa

Te.'lbHbTe 3cnleL£HIUHI 0 t.:HiH .. 1riiYrt'. 

13•1. V. Petenr .4. - Dosie t·bandwaagen in der Eiscnhut1en-hldu
.strie. -lJpnMCHC:.EUie B ~lCTa.rviyprlfTICCKOft TTpOMhHUil t' llUOCHI .T"ICHTOq. 

LIL!X .llO:.Hip0B0 1lllLIX BC'COB. 

Stah I u. Eisen, 1 ~60~ 12/X, T . 16, .1\l"~ 2l. crp. J 404-1 ll 0, puc. 
Llo3upoBOliHhie nt:'"ct-.r (' pery.;rlf pOH 1\0~ c Kopocru. 3 aMcp HenpepblnHo 

TTef'leMeiiT ;ucmeroc~T :-..laTC)JJtCl.'l a Hpli 110 l\IOWU !:\1C.Xallli'1CC1\HX «C}").I'MH

JlYIOWLiX», 3.rieKrpnt~ecKnx «nHTP.rpnpymrnnx» .'l eiiTO'LilLfX necoB; ycr
poiic:roa .!1 FIH Tp) li.HOBJBCWHBaC.MblX MaTepna ."~JOB. CnocoCit-.1 p ery.uipo- ~ 
BaHtHT H ynr;:~ti · e Ut H CMCllliJBac~.lLBHf KO:\IITOH~HT a '.nT n JlO. . 

135. \\lelan d r.- Rollenku~e. l lagf>r m it Staub-und Fcttdi<'h- I 

tung. - Pa .. :w.a.l~HhTtJ u.rapnKOBhn'i no.a,-nnuTmH' c h:Lt~accToiiKu~r n il<li
r<mt-.t •.t Y' IJlUTilClHiC.M. 

Intern . B~rg. u. s~ilbahn Rundschau. EJfil, V. T. 4, ~~ 2, 
crp. 31-~2. 

136. Kunert K. - Typisdu~ \Yii lz l agPrungen •m Hebezcugb au. -
THn t14. Ht·tC IIU.'lWHilHHKH KJllCHU H B rro.u:beMH0-1 pa Hen or rL IUJ.l !J,e.rw. 

Deutsche H P.be-und Furdertcchnik~ 1959. I I , cTp. 30-34. 11 pur. ~ 
A\.ero.JHK~ BbT6o j')H no nmn tllTT\Ot1; \toUTHJK, · eM a3Ka, yn iiOTHeHHc; 

OT3,C'.'lbHbl€ \T.l.lhT H HX OilliC.:lHHE'. 

137. Labour aiding- cquipn1cnt New ra:1ge of elcclro-magnetk 
I i Hing beams.- Ilcpc \tC'WCHltC KpyrrHhiX .nne 1 Oli, I louLllt r un Kpyr.1oro 
5~.rTeT{" I pO~f <HUHTa. 

1' later. l Tan d L News, 1960, XI L ~!! 3/, cTp. 27, 1 pnc. 
KpaTKoe orrnc.arrHe npHKTtT~ecKoro "iHP·tcneiUlJI MarHnra. H.~Ment- · 

lllil' 1"fJ}"30nO.lbCMHOCTH R .341BHCUMOe'llT Ot IICIIO lU l'JUUI OT 2 !I.O 20 I. I 

3KOUOMHH paUO'ICii CH.'lbi- 4{) %. 
13R. Garages. p arkings et stations serYice~. - rap ~ )i\ 11 ( otJt.t4Hlll€" 

n aaro.l\fi3TH3npoBaHI hie) 11 crauuuu o6c.iJy:aniBaHHH ~.'lH HR't oMarnHH. 
L~Archiledure ftan<;aise, HH11, .~~ 21}J - 221). crp. (accL :iKypuaii). 
Ro.:LMli3Tct1'-h.HUlii crporomnikH (rapail\ 1111 Jl~tll{1pK, • .Tiouuon) c 464 

«: 60HC::! ?.flD> .rl.r l5-l (i IHO l<tWHH: COBMCCTH351 pa60Ta 16 JTO)Tbe 111Jl'KOB II 

ROJEU eitepOD~ li.BCUa.!IUH Ht3TalK11Llii f ap31K Ha 72 aBTOM 3liHIHhi Bhl· 
cora 51T3JK3 1,88 .. t); j1;-t3.JIW-lll ()f0 TH!l ~ CTi!llUltU. 

139. Blaum 0-H. - Analogspeicher fur f order anlagen. - 1\ to:le · 
.rrnpy10w,Hi1 ll aT<OnuTC.1h .!J..~JI TP aHcrropntpyrow:nx ycnu ouoK. 

1\ EG-A\ ift, l 960t T. 50. ~~4:! 3/4. crp . 134 136. 
'40. ~"\~~ gnetband-An a I og·er1 «1\1~ ~n a lo~~ fur .Fordcranlagen. --

3 3JTO:to,fHLHUOill,ee ycrpoiicTRO- IHL .1 ;lrHTJ1 Hofr ,lJellTC TUna «1\lanta.:IOf) 
J{.1UJ TpaucnopTupyrou~Hx yc·1 poiTc"l K. 

F. I ektroiet:bn. Zcitschr, 1 961, ·r. 13, .. £. G~ cTp, 117-148 . I puc. 
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Orntc;~H 11e ;;.,etnpoycTmlOBKH c unpKy.liHpymHlC.H M arunTEOL-i o~lC'LI· 
:(;H, JKKyMy.lnpyron~eit 11 llepelUUOlUeli ncf>. 11 p uRa~hl J~:a H y11 paDjtC'II H s1 

;CT<tllt.tnKa MH (gntpMa Te.:1ecpyHKtll 11 A::1I"j: !HiCTaHUHOHHO~ yrrpaB· 
1t'UHe: PI pa KnitJt"CI\OC IllJH MC'HCHHe; p a601 a B II t.14"Lt':.Hi LIHiTllOM IIm:a$y. 

141. Oem i gk J. -- Eleldrisc.:hc \\'<Htgeu in H uttenwetken. - ~-j,ueK-
~p l1'1JecKHe Be('bl, II puMeH.He.Mlo!t' B L\H~:TCLil.;l yprH'tieCKOII npO:\I'bl:I!!.1CH-

~O CTH. 

Stahlu. Eisen. 1960, 13/Xt ~9 21. crp. 1411. 
f.7IaBHhie ya.'!Jhl ::J;aeKTpOnecoo: ~Iec.nn::rhT c. ,.Ll.aT'tiHI<aMH n Ko~meH

;aTophl ~ llplBIE'phi RhlllO.flllt'llll hf X yc:rpojkTB~ 6yHKCpHbie BCCbi, BC'CW 

J.fUI JK.-.ll. C:OC.TaBa II l1,p. 
142. Fdec~kc I I. - \Vei tcrcnhv!ddung rlt>r In~t;hanisdJen \Var-1 gen 

:lh ffjjfteuwetke. ilamJ!lcilWCC I~OHCTJ.1YKTilRHOe p<nliTTTIIf': Mf>X<1H1T-

:.JCCKHX k~C:nn 11 Mf' r t-J, 1:1 yp I.Ji'lt'"Ct:Oi'i II pOM hUIT.I1e.HHOC:rn, 

Stahl u. Essen. lf.J60, 1;1/X. T. RO, ,Ng 21. cTp. 139b-l403, 13 puc. 
Tpcuonau u.H, npc.UbSIB.i!HeMbie K coBpcro.lcll ULIM BJBCilllmaJour,uM 

~,"CTpOiiCTDa!!ol~ OfiHC C.HUIC C yKa33HUCM T(' \UHIH?CIOJ X .. J.aU 111-.t X lt.tBl fl!llfll· 

:1 (i}lllHTH UCill',r'IIlt:ll ~t ft DC'C:OB p c1J.1ll'lU01"0 ll(t.JI I (t4~111f ~1. 
143. Dumping hoppl>r sell-actuating.- ABTOM3THliC'CKHfi onpo· 

,\ JI.Tl.HOi:f ROtUI1. 

Enginccr~n~1 l9GO, lS/111. T. 190! .~~ 4~00. cTp. ;180, 3 puc. 
OrrncaHue p a6oTLI KOBWa ( 4 ucnonueJJJUI: 0,38; 0, 76; 1,14 1t 1.5 .u~) ~ 

li p II Ut:.'lCU hl COOTrH?TCTll y IOUllie r·au a plHhl. 

l\,OHHHt e i)oKOHhll\t OTipOl·a-I!IbJRSHIH~M (T12XHJ~qecKHe. TIOK33aTC.:rU). 

14'1. Langen H.- Dcmag-Schragzahnmotor mit sclbsH~1tiger 
S l'h111tCfl111g'. - }\DTOMCITlt 11CC"KaH CM.tUKa, H(.Ht ~l~USH .. "':J\l a~l IJ lllJt'"BC'.1U-

.lLUtraTe.:ae C K(H . .'O:~y ()LJ(lThl IU llll:'l~'TefltH I Mii {~lhJHI;i Jh:•M;n). 
Detrw g - NHchric.:ht~n. 1960, N~ 1 fi I' f'Tp. 12 ~ 1, .:; rnr.. 
Or.Hf.HH 1 hiM s.iTeMt:":tiTOi\1 ~l~H rpHJJhHoii C::\J ~?.:KH .HB lHCTCSI ()rperaT H3 

~.raC.iHIHhTX H<1 COCOfi C:HC 1'. <~ Gmn-:'>, BMOHTUpOBJHHblii B pC3C'pByap ,il.1.H 

O:::.\Hl3KH; C.MI\OCTh [pC3CpByap a y,.aoB.lC'TBOp~lCT IIOTperJWJCTH . n .MaC,IIt:: 

.l.l:si rpcx C:\H~H (.o .. :nroKparHoe aano.1Hcnue n Te11Clllit> lliHE). ClleJtaa.·n~
uoe paCIICJ.JIOli\CHHC CCTllK ( '-lJ li."li•TIJOI-l) tl· I ~I M .at\ I ;:1, n p :lKTHtJeCKOf! npn
,\H;:'I1eHJ1C /H-Ill ran:\ 1s-1 ( IWfi<n (i ~~ Tt'llt"t-HI~ 4R40 tJ a coB r. no.aHoit Ha rpy:i· 
l(rH~I y II.IJ<H..'.TiffltWTOfO KOHBf!fiCp3 !l.lHHOii 3:20 ~l1), 

VITl M EXA H H3AU H.sl 

145 .. !\ncKceen B. /\ .. H TpyfiHlleK T. E.- K.oHBei!epHbie .:nmnn Ha 
B<ifOIIOPf:'',fOtrt HhrX :~tlf!fJJl.·aX. 

)f(e.TJe3HO.JopoJKHhlH TpaHcnopr! 196 f ~ .N~ 2, <.~Tp. 62-6.5, 3 pnc 
KoHBel1epHLie .1HHIIII s ocEoBiEOM cOCTlHlT JB Tpe.x I"."'HlBHblX noc.-le

.::!un::ne .. :n,no ]J<t ccnw,,leuH.wx 1\.oMn.rreKTOJ:S 1.tc.xaHnJ.MOD: nrronoro ycr~ 
puiicrna ,.aJIH 11fJll,a41~ H.:t rouou H E:l aroHocGopo•m:u.di ucx, r.;rasHoro Kotl ~ 
~~e:fiep(:l, ooecrret;~HBammern rrepccTa 1101n:: y ua roHnu l: oll.ltoi1 IIO:'iHUHH 

lEa np~ r) 10 11 rHroBoro ycrpoiicrn a ,.:.t.rDI BhJKa·rKII o rre\tOII'rnpoB<~HHblX 
3afOilOB. l(aNill.Wfl .KOM Ll.iH~-KT JIMe~T T.HfOBbie .1e6f'}l,RH. H3T.5liKUDIE::' 
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caaHUHH Jl cncuHa: t hHLie 33Xfi.1i T hiiHHOIUHe yt:rpoiicrsa. O l lltCaHJte TCX

HO."IOI"fP:iecRoro npou.t"!eca pe.MOHTa. 
I 46. 1(1 eeberg H. - S i ~nd u nd Per.spektivcn ci~s inncrbetrieb li

chen Transports - BHyr pu3aHO.lCKofi Tp aHCIIOPT B Hac rOHLU.rM n Gy • 
.l\'W,C~L 

• He-bezcuge u. Fordermittel ( DDR), 1961, I~ T. 1. .N'~ 1~ cTp. 4-7, 
4 puc., 6H6.1J.- 6 U33B. 

f.TiaBHbfe .31\:0HOMii\.ft'C'I<liC 33.&1,3LTH, pewaeMhie TTpH DOMOUUl BHYTflH· 
3aBO..r.ICKOro TpancnopTa. TeH.:J.C'HUUH llcl.flLHeiirnero KOHCipyKHiBHOro 

pa3BHHHI ( B OC.IIC11\llOM KpaHbl, KOHBCfiephl lt llO!lbP.MHH 1\!i) . 

.14 7_ Au s dcr r tl dustrie_ - H OliUCTU r~Jli\H~ llCKOii npOl\1 blllio~lCHHOCTR. 
Bautcchnil.:, 1960. T. 37 1 N£~ 4: cTp. 50 -5~. 5 puc. 
ABTOMarHtrer.T<ue ser.ont..ac ycrpoffCTna n rrpn6opbl yrrpanncHnsr; 

rtO.rlHOC1'hiO aBTOM (iTii31IpOBH llllblC ::IJ1eK rp0111lCB~,faTHl!~CI\HC ~O~(iTOpli 

.'l•'IH ue~reTtTa; BY.t1KaunJ aunoHilN.il MaTep 1-ta.·1 ~1 ~tn-1 o u » ,!l.il.H .TJeiiToq

U.biX KOHBeitepuB H Jlp. 
148. Sugden f'.\_ L - Buoyed cable Jogging-a uniYerS~il method 

for hatvestin g \VOtHJ. - Jlel~03ClfOTOB'K;i npu flOMOTILH ITO;l,B€-JIIt'UIIblX 

K a~pOCT:lTY KaHaTOl'. HoBbl H yuuBepca,q nll[,rii crrocou !1,.151 yriopKn 
• 1 eco:\laTepHa.·ruB_ 

Intern. Ropeway Review, 1961, 1-111. T. :3, ,N'g ~, c:rp. 24-28, 
2 pnc. 

TexHo·:,HoHo:\mr~ecKuc npeJl.IIOCLI.1KU rrpu BLIOOfl~ no!(oonoro cno

rooa 3ar01'01iOK: OilHl~allltC ycTpofir,Tna !!OpOfl~ It CC OTJ1,e,rrhiiLIX Y~JI(16 
(6a:J."10ULI- f.!'JaFHlt..Ii£ n OCUO.MOr.1Te .llnllbiii1 f.IHI3Hbie tH!IHITL1 1 UeHT

pa.lbH;HI U.ilaT¢top Ma U ,ap.), a T aKiKI?. eHOCOUOB 3Ktll.:l y aTaU~HI; OCHOB

UbfC npeH \lYillCCT H<L 

IJ19. Duhif'h:i~ F.- Forbschritt~ ~n der 
Einer Stahlg-iesscrel. -1\\a~laH Mexanu3aUIHI B 

Giessere1technik~ 19fi 1 p T. 7, Jt.J~ 7, cTp. 1 93 
6 Ha~u. 

Kl ci n mechanls ierung 
eTa ne.nnTeiiHoii. 
196, 9 PHC., UHOo~l.-

flpn.MeHcHHe C',J~unLIX rrepeJtBH.tKHLlX «t1uKcoB »- Jl..ln~ ooc.iTy>t<uoaHHst 
Ite-M t'HTHhTX H ,!lO.lJOMHTOBLIX 6yn 1-\epoB; .iTeHTQLIJI LJii l{OIIBCiiep }!.II H UR-
1'a ttu.a K0.110llltH11\oB: oapauarm aH cywH.iJKa c .;1,n cnaropoM; cKperrep c 
pyttlthiM ynpH u.·aeune~r. 

150. \VeHzel F. - Trat1.sport u. Lagcrung in der blech-u. kalt
bandvera rb~itendet l lnclustrie. - flcpeMetltcnue 1-1 C'.J\ uurupotHHJUC JIH' 

e-ra 11 .:'!'JeHT!h! 11 MCT3 iTJIOOUp a6 an:-:J 1\Cl lOil.lCfl 'll pOMLIUT.ITeiiiJOCTII. 

Hlech 1 1960, L 7, .N~ 9, crp. ~17~523, 19 pnc., 6116JI.- 4 Ha3B. 

Crroco6bJ n cpe:,.tl.cTBa TpaucnoprnponaHIHJ; J')<13,rJHTIHhH~ 11pttcnoco6· 
.r1eHIUI ll.itH cGopKH Marepna.rwn B naK?.'rhl~ npHMellenue Kp~1ta~lllTa6e
.:"[epa, oco6t•ro nina rpeH.cpcpoR, rpaBepc u JdxBa1·ou; cneuu a. hHt»ft 
aBTOMaT C pO .. UtKaMH, O(iTRHYThiMli «HaMarHH'iCHHOH» peJifHOfl. 

1.51. Tbornas 0. - F.nt wicklu n g-sstantl der Gewinnungsmaschinen 
und .Fahrzeugcn ~·nr die Bauwirtschait. - 1\'ioAepun.JaUTHl '.laiiJHH no 
.no6brt~e no.~JeJHblX HcT\onaeMr~x u rpaHcnopntpyit1LlillX Maunm , pa6o
T3IOWHX H CT{JOHTe.!J J:IJOH npo~.fhlill.1CHHOC1 n . 

Bauplanung u. Baut~chn ik~ 1961 , Ill, cTp. i 15-120, 13 pnc. 
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Onuc.auuc c yKa3aHneM HOBbiX rexHnqecKHX JHtHULIX yHnaepca.rrh
Horo Kpa Ha -3Kt~K anaropa na .ryccan~HIOM xo.ny c ,aH3el rhH t»>M rrpHBO.!l0:\1 
( 1.\~ apKH 11880 H Hili20) n rpeii$l'po \1; uJ.nl Moil ltonaThT, oanoKOBlDC
llOro aorpy:.PntY-a, KaHaBOKOIJWI t' lt'il U .HP-

152_ Henschel V/. - 'Vciterentwkklung Yon Hehezeugen fiir die 
I3auindustric in der Deul~chen D~mokr,itiSdlen Rcpublik.- KOI-t

c.rpyKTHBuoe pa3BIITUe rpy30fi0.1toeMHbTX YCTaHOBO'K B CTpOnTe.rrhHOfi 

IIpOMDIIIUieiHIOCTU (f )lP). 
Baup 1anung u. Bau tcchnik1 1961 ~ lilt ~~ 3, crp_ ll2-115, 4 pH c. 
J\1o,.a.cpHn3aiHIS1 ri<HIJCllHLaX Kpauon (Mapt<li Pauu11 11 u Parrn,D, Ill)~ 

)'ll~.'l.IlliC'HHe paOOtfHX n;~ JHI Mt'IpODr Cl l ~1 me1111e nee .i1 H ilfJ. 
Pa llHUlHI.rlltJatHIH nepe,JRJDKUhlX noBoporHhlX w n<niTOBLoi.X Kpauos 

{ npliMC'HCHHe «p aCTSifHR.i3 IOIIl.eAeSJ» C.1'J1e.1bl, BO::lMO>KHOt: rb fihlc:rpnro 
MOUTaJKa U .!ICMOHTaJKa KpaHa H Jlf'l.); y.ilytiUJCUUe KOHC1'P)'KUlfH IHI .. 1otT

HOro norpy3tflfl<a. 

153_ Old buildings don't have to be ineHicient. - !\o'\oiJ.epHn3aUnH 
rpj'30110TOKa B tieTb1peX3T3>KHOI\f .:H:rBO.il,e riO H:lrl)·ron.rlt:'IUHO paJ.'l)UtiHOrO 
RH}l.C~ pe.lle. 

Eicctr. \VI d (N. 1}, l960. L 15:3, J'f~ :~. crp. fi l ~ 2 pnc_, 1 ex. 
Ja MC'Ha rt0;1,beMHIH..::a enlipeMeHHhrMU li(.i f\,riOHllblMll :tCHTOliHblMIC 

KOHRefiepaMU $HpMbi \Vestinghouse Reley Dovision. n pHMeneune 
BIJHTOBOrO nO}l,Hel~IIOfO KOHBeiicpa ,!l.l'H li,OCT aBKlf MeJIK~i X ]l,eTa.:-teH 1\ 

c6opo11HOMY KOIIneitepy. 

L=)4. Riecnclmann H.- RatiOJI~Iisierte Forderlechnik in Lagcrn. 
la~erhausen1 und Siloanlagcn_ - PaiUTOHil .. lJH~nponauuoe rpaucrrop
THponauuc Ha OTfo\pL!IWX CK .. 13il.3X B JJaKray3aX ~i H fiyHKepW<. 

Tlansa, 1960, T_ 97! ~\JQ 23/24~ cTp_ 1182-118,1, 7 pnr._ 
CrreUHr1.TTbTIOe. OCIWUI.~I!JIC CK.!Ja;la Kpyr.rao(i <flopMhl, o6C.l)"}J{Hk;'-3t!

MOrO npH OAHOB pe?.feFHIOH Jarpy::H~C' U BL:trpy31\C MaTepna.10B U3 p ac-
11CTa GO T ncKyccrBeHHOfO Y.'Wupe!Ut~ r.• L[(iC. npu.MCUCUHC Te.:JCCKOnH

'! t'C'KOro KOHBeflep~l. 

155. J\1echanisicr tcs Be-und Entlad~n "·on l(adofft.drL fvh~Xilllli -
.'=IHpOBauuaH norpy:.JK a-p aJrpy3Ka Ka.pTo¢e .. 1H. 

Dit-! Tedn1ik, 1961, V. T. 16, ~1.! 5. crp. 40::3, 1 puc_ 
OrrucaHne cncuna.tibHoro t·w roH a , lJI :.1 llt':j)t'UOJt<If KapToc.}le.;lH: ; B oc

JIUBHO_,I JIMCIOTCH IUHL Tp3 HCTIOpnrpyJOUUfX u~}llTtl i:l 6 .\t) H J!, l~<i IIO.TL· • 
eM IH'>olX ycrpoiicTBa U ,ITBa !l.ay.iKKa (npnBOl'l MOlllHOt: l'biO 1/.t .!1. c_) }l,JI ~I 
paBHOM~JHIUrO IJ<H..'U j}t>ll.t'.ilelllUI KapToq;.c.iJ.H B BafOHC_ 

l56. Hcskinc 1. f\t -A hypothetical' Iully-n1echani1.ed groc~ry 
·warehouse. - n pnt>Kl' IIQ,IJIIOC'fhiO M eXH IHB it f>Oiia t1 Hor o 6rH~H.:'It-!llHOrO 
c.K.n a..aa. 

1\·\ater _ Handl. News. 1961. I. J\~ 38. crp. 3-4: 3 pnc. 
CX~MLl Mnoro:JT 8JKH0f0 J,J,3HH.H. xapaKTCpHJYIOLUUe l'p YJOilO!Of\ II 

I! BP.pT nKa.'1b HOM H r opHJ.ounw hWJM IHHIP<U\,'It"IHHJx: cpe.JH.:TuH TP aHc
nop·rHpoRatHHT: pO.'lHKOtH~Ie i\UIIHelrepb!. H~t.IO'-I~Ible llOrpy3LflfKII n rp~
BHT3UUOHHbll2 cnyCKH. 

157. Fackchrieycr A. - N\odcrne L agcrtcchnik. rnit bodcnfreien 
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[I u hforderern. - CoapeMell tl ;Hl rcxHnKa CK.'l <Hl11ponaHnR nocpe.'lc'rHO''I 
1 py.JoiiOJ1't-..tMIIMX M.iHIHHI. He ~~t:tHilMaiOI.llHX n.non~::. :u1 nun:a ::~aaHIHI. 

Tndu.strie Rundschau, 1961, V: T. Jfi, ~~ 5, crp. 14-17,8 puc. 
~\~OCTOBbie KJHtULI )]}I il .l.ll HHOMCpOB; nOl.lUet:HaH KpaH-t'5;Lill\<.i C rJO

llOpOIHO~ Te.:ICiKKOH (oOhJ'lHOfO ll «yKOpOlH~HHOfO~ TIHia): KpaH-03.1Ka, 
cnapcHHaSJ c no3,secuoii .!lOporoii H<i !KecrKoM peJ1bCe l (.!l}HI nepcxo.na 
Te.rie>KKH); K(liHl·IIJra5e.;rep~ Kpau-6anKa c T e;t elt<I\Ofi cneunA.'Jhuoro 
Ha3HaqenuH u !lp. TexHnqecKne IIOKaJarc.:lJL 

158. Baker L. ~\. a. oth.- N\aterials handling -a discussion of 
eHicicncy.- ParnioHa.11H3aUIUI rpy3onoToKa B npc!!npHSTTIHJX pc3HLIO

HOH npo~lbtllt.lleHHOCTJL 
Rubber J\ge, 1960, T. 8i, N!:! 3. crp. 470- 1184. 
TpaHcnoprupoRtHIIIC curpbST ~l roTonoii npo;J.yKtVHi~ anToMaTw-rccKOt:' 

B.JDCIIJHBaHJte; Tp3H('.nOpT11pOB3HH~ B JlfJC,!11Ip115ITHSlX pt'.:.iliUOBOii npo
MLllll.iH~HliCJCTli. II pnMeueunc .acHrot~HhTX KOtme.itepoB, eK.il:l.'lll hi X pcJcp

tlyapoB, fiy111\epoB Ha po."!J lll\ono:.\1 xo..ay H -r. tr. 
159. Anvoocl J. R. - Unit opera lions re.vie.w; n1atcria ls hH nd· 

iing. - f02l,l1lJHhJrt CJ6Jop TeXHH4eCKIIX ycoBepmeRCTilODaUHfi B rpy30-
iiOTOKe a Meput\3HCKOro XUMU'ICCI-WrO ~i ,(10<J.:la. 

Ind. Engng. Chcm. (E<l ~ton/P a). 1961, T. 5:3, z·~~ 2, e rp. 159- [GO. 
6u6.11. - 25 Ha:m. 

Eo ilL woe 311 a 1teuuc paunoHa.'ra.uo opraHH::lOB(i fill Oro rpy3onor oK:j; 
BHyTpH::l;HW!lC.KOfJ Tftcill r:.tJOpT H n p 11"Mt'liC'IIHe ll0}1..,.10H01i~ DOilpOCLI pa
UIIOH3.iTIT.::WIHHf y:rHt KOUI\11; ncpeMelll,t'lllil' CUil)"lfero M aTejHt.a,·.a; llO!lfO

TOiBK3 llll~t"IICpHolX Ka}t,p OD flO .MCX3HTB1tpOUCLHUllMY TpaHC:nOpTy. 

f 60. Hccld F. - /V\oderner Ausbau de~ Ha[cns Koln-Niehl I. -
C..onpl'MCHHoe oriopy..uoBa Hne r ii B<i nu Kc.rlbH -H 11.'1 n I. 

Schiff und lT<lit>n1 1~)61, IV. T. 1:3, .N~ ·4, c1 p. 279-2~4. 10 1111C, 

O nucauue rp~ • .1CJIIO!tbc MHbEX ycr poii ,cTu; no .. lyno~)'n~.~~~~ttL>Iii KpaH r/n 
3 r JVJH wrpiHhTX rpyJon (BbVleT 20/8,5 .4); rpdi¢ep11hlij Kpan c IIJap

uupHo-co'4.:t eucnHofr r.Tpt':Jofl rin ~ r: n~perpyJoqHbJti l\1<JCT c noso
poTHhlM l<paHO~J 8 T/16 .lt C nopTa.:too6p•BIIOH TC.1El}RK0fl JlSI}l llOBO· 

IJOTUOii .,~ <iCTH 1-:paua; npo:tt'T .MOCTa 60 .. H. tflfl~.1 10 .\;O.lOBblX 1-\0o'lt:'C: 16 
( C HH.EUIBHJ~ya.·J bllLlM npHHO.lO M i\<DK.JOH OTTOphl). 

161. Hc!rung E.- N\atcrialhandteringcns roHe pa ~kipsYcrft.-
3HaqeJute MexaHn3nponaunoro Tp:HICtlopniposaHHH Ha Hepqmx. 

Tekn. Ukeblad. o~lo. 1961, T. 108, N~ 11, CTp. 229-~7, puc.:~. 
r a6.11 .. OTI ().ii. 8 Ha3B. 

3Jta•IeHnt': Mexauu3upoBaHHoro rpaucnopT~i IJCl IIopaeiKcKnx uep· 
cpHx ( CHHJK~H11e JHH.'XU!IOB no J"lYLIIII.JM ~.1aHnny.1m~1HlM ua 50%). OpH· 
.MeHeHHC DU.oilOi.JHhTX norp y:.P!BKO~ ll iJlO,lJtOlllJB~ CXI?.M a rp)r3oiiOTOKCi: 
BblfO/lJIUC noc"1e,ueTRH.H pauuoHa.rnJ3BHHH rpy3onoror::a. 

162. Liebicil R. -/\usbau der \Vcstbcrliner Hafen.- P<H~Illllpc· 
II HC 33lla J1 H0· 6ep .. 1HHCKHX T-HfYT(.)t>llHHX raBJHCfi. 

Schiff u. IT<ifen, 1960. T. 12 . .N~ 3, crp. 197-207. 18 puc. 

no)1pounoe onncauue p~3.1H1:JIIhiX JWXO.UHll!HXcn Ha rcppHropHH 
nJBaHeH KpaUOB, neperp~'30 1IIlLaX MOCTOR, 6yiiKCpOB. a "l"(jKtJ\C UX OT· 
,.1C.i'lbHI)J.X y:J,flOB. lJpnBe/LC'llbl TCXHJt":.JeCKne J(:1iHHt•1C'. 
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IX 06UlH E BORPOCbl 

t6:l llpeoopa>J\elle.T\'t1ii j\•\. A.- flcpcn~K"TnBhi n nyni paJBHTHH 
II pOliJDO)lCTBa 110/l'L~ fttO-Tp aHCnOpTliOJ'O ot:inpy;J.OBaHIHL 

Tpy.JJ.E-.r NtocKoBcKoro HH.tKClH~puo·~l\OHo::-.ni'fC'CKOro HH·Ta, HhTn. 17 
(Opr aHUJaUUH ll MeXaHHJaUIHI IIO,n:heMHO-rpaUt'110f1THhTX p a60T HCI 
aaraMo6Hm ... uoM Tpancnopre), eTp. 93-102, 1 pnc. 

Cn~Tncrn~eCKH~ ;~attHhTe no 3KCIJ.rlVH' raunoHHLIM noKa3<ne.,HJM . ' n. T. 0.; JllfH(lMUKa crpyKTypw n. T. 0.; l\laWHH~ u ME'X(1HlBMhlt 

peKO~IeH,uyeMbi~ ,ll.iTSI npUMCHClllUI B (flfl OM0011J1L110~! T{J<.t ltCnopTe ( C?.!. 

• TaK:n<e ,!lpyruc CTaTLH no Me;\.aiUBtHUHt ITO!l bCMllO-T!JH fiCTTOflTHWX pa · 
OOT B :HOM c6op111H\C). 

164. rypwTeltlt /\. H. - 3KOHOMH5i 3.rlt~Kip(~'3114:.p l'inl npu 3KC11.11 y
<na lllUi JIOTOL£HO-·t•pa HCTTOpTHhiX enCTC~i. 

0 pOMhllli.1JeHHaSI :meprCTUKa. 19{) 1, J\~ 6, C. r•p. 8-9, 1 C ~. 
KoMMeHTapun no cxe.Me ynp an.11~1HHI t~6.CJoKnpoBaHHbBIU Mcxauu3· 

M3MH nTC C HVCKOM no flOTOK\' ( l llf!CTb no3UUHii). 

165. N\cK.1ep A. r., l\cKiiiW~" P. fi. n rpyWI\0 'E. 51.- AH'I'OMtlTH

'leC.t\OC a;tpt>cun;Hme r pyaoB. 1\o.Juponam-tc l\0\1 H H;l. ( ~.t'lpecoB). 
Tpy.rt,JJ nHI1HflTN\Alll. ABIOMHTlllleCKOe ynpaB.1JeHne nOD.bCMHO· 

1·pa HcrroprHbiMn MaWHHaMu. 1961, ot-.tn. I ( 12), crp. :3-34~ 15 IJHC. 
CyWHOCTb D.BYX CIICTCM Te,·Jeyll(Hi H."'eHJHI: nepe.:J.atia KO.!l.HIJOD<HIII hi X 

KOMaHD, no Kaua.;'Jy CIHI311 OT nyo~1bTa ynpaB.lCHIIH K l1CIIO~·um l't\llbHOMy 

Mcx mJa::.4MY u Jt~ ll(H:.pe.n.e·l keHH a.H 3a.a.a·~:~ a nporpa~ll\1 t.l c nnMOITlhlO nep
rpOK(jpT, nep<Po.rreHr lJ T, n. ynpaB.'JHC'MO.My MeX:tHlBMY~ 00Ul3.H K.:]ClC

CII$HK3UliH 3<HIOMJIHiHOlUHX yc:poiicTB (TetU."HllH~); npHMepLI 11fHIM~
HeHHSI ( CHCTe?tta aBTO'-lllfJeCOIHiiHhl C TTej)lflOHOCHTC . ..lCM !Lil)l JIOlJ. IH:~f:.
HOfO TO.ilf\3IOU1Cf0 J\OHBCliCp'-1): aiJTO.a:tpt=!COB3HHC rpy:.Wn IJ )'CT<lUOI~K(jX 
BcprHKa.1LHoro ucnpep biJUtcwu Tj)<i .. , r.nopra c no~.LOilli.IO flt:L.'J e11Hnro ~a
IIOMIUHIIOilll'I"U yc:rpOltCTB<i; HLHOHJtpeCOBaHnC B MOIJO!Jt:':.'l heOAOM TpaH
cnopTe. 

166. rpyllll\'0 E. 51. Pa il.HOynpaB:lCHHe OT[\•\. 
Tpy1l,hl n HH.VH ITt\\AW. AsrOM(iTII Lft=-C:hoe yrrpaB.1CHIIC' llO!l·be~IIIO 

TP aHcnopTHhl.MH M awmHi M~t, 1961, uhTn. I (i 2 L crp. :35 -4:3 ~ 4 pue. 
Onuc~nme ncpcncJJt:i ~ ~~c: roTHo-.r:o..a.onof£ 01 cTeM hi Te.rreynpa A.TieHHH. 

paUOTaiOll.lC'ii 110 O!l.liOMY TOHa.:n_,HoMy 1·~<111 (i,ll y ~·uWHt H a p ajlUOK ilHa iie. 
KoM MeliTa prtlt no o.noK-c:\c.Mc p;l/1110~ np ~S.rle.HnH EpaHa~w, no 6 ilOh.
('XeMr.? Jlemnq>p aropa, upae.MHO , y -rp<-tK 1 y cncreM bi rc·.iJeyupan.flcJnui 
:! P. ~pe.!la KJIIteMy TP a tny cHcTeM 1-.1 r~.IeynpaB.1CHH5L 

!G7. l1aH~1u:ws . 1:3. B.- H:l:\tepcHue rrmtaMH'lel'Kit\ Jlt2cfH)pr..HHUtfi 
I.JH:~ 1'3.i1Cfi) npO:Oll.iJOLUI 1-)1 i\1 It .ii,a'l t.JHEaMH COnpOIUB.1eU li ~1 . 

Tpy.llbl 5pmtcKoro TeXfiO.iiOrJJ'-JCCJ\Oro lHJ-T a. 1960, T. 9, crp. 316--
323. 10 prtc. 

- " ! ... -J.JleMeH1'a pHhTe c.se.aeHH.H no ycTPOate·l HY .1i1TqnKos ~ :t.iJeKrpiPrcct~<t ~~ 

f·.xe~.J~~ ll.=rMl:pu:-e.luHoro Mocr a). CxeM a BK.~JoqeHua .!laPUiKUB ( r·pm-pm: 
3 3BUCHMOCTH ll<lllf.HIIKellli:H II a ,,11,:1 T'[J{Ke B 1\.~/l.'J\::· U 3<tB IIC~I MOC'rll 01 

craTntrccKoro ycli.'JlUJ). CxeMa npjfcnocooal~lutH 11 IH\.1I04eHnH. 

J68. 4>1W.1~\0D E. c. H rpy3UJ(OD B. K. - 0 c..:Kopoc·l H Bb.IXO,:la Cl.l~ 
1l),.41IX M a repuanou lt.q Ol'BCpCT11 H ~I ¢0pM a 30HbT p 33pblX.f!CHIUI. 
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H~uJccr. aucw. Y'Je6t'. 3(tBe.neJnriL fnpub.!ii >KypHa~1. 1961, .N'~ 2, 
9 1)0 F. , w:"'\ C'Tp .. - · ... , tHH).lJ_- l; Ha~H. 

P accM arpnsaercSJ npouecc:, o6p a3onaHIH1 cno.!lOJ\ ncpe]l nt.tnycK· 
1lhiMH OTBepcTHfiM H O:YiiKCp 3 U IJhlBC,!],ell ul cpopMy.:Jbl CKOJ'OCTH 11CTC

•IeHJHJ rpy3a H3 6yuKepH. 
169. naaTOHOB n. H.- ~i"upaB.rreuuc ii3H.'le"HlH~M 1JOTOK3 Chl£1Yliero 

Te.ll a. 
J13aeCT, BLICilJ. yqe6tJ. JaBC.il. flHllleBaH TCXHO,tJOfUH. 1961, N"g 2, 

crp_ 152-156,4 pHc., 6n6.n.-6 Ha3n. 

I13.TJO>KCHhl pc3y.'lhTaTbl :iKt'IICpHMeiiT a .. lbHOro HCC.'1el.lOB3HJHT liJMe· 

HerUHI Jl,aD.iJCHH S1 B fiOTOKC ChiJIYtl('fO Te;J a npn nepcMeiiiiiJIX ~,'rC.JIOnUHX 
.:J,BH>KCHHst. Ha Ol'HOBatH1U rumYreSt..l o Mexanutiect<IIX CtiOi1craax <.~1>1-
nyllnx re.'IJ C.!lC.iJ a Hbl n peJliiO.nOit\etiHH, KfnOpLie .:larcM npoacpeHhl 
·::H\crrepHMCHT;Ltt.m,r 1 ll.YT~M. Pc3y."lhTaTur JfCCiJeli,OfHiliJUI .a.ator B03· 

MUA\:HOl'Tb p a~paOOT Wfu peROI\lCH.!I.aiUt H no yltpas.rJeH 1110 .!l31i.!tt"HUCM. 

170. lly6nHIIU n. T. - BhmycK ChlllYLtJIX Te.TJ 113 OTkepcrufi (K UO• 

npocy o nt·.mycKe py!lbJ H:J o6py111eHHblX ri; lOKoB). 
Tpy.ilbl Hucnn·yra rt1puoro ncaa ('CnoupcKoe or.Jelit::!llliC AH 

CCCP), ~96\~ BblTI. 4, crp. 5 -28. l7 puc., fi11G.rt_- 10 uaJB. 
X a pa Krcp nt>.mycKa~ cpopM a :JOB hi nnnJKa; B.1l1 muH~ reo.M eTpntte<~Koii 

"2. cpOpM~ R~dllYCF-\llOfO OTBCpCTJUI 113 cflopM y 30HhS 110TOK~1 ~ .!lBHiKeJIH(! 

~ ~tf (iCTlll{ ehtlly•teru TC.13 lHtyTpll SOHW TIOTOKa H TIO IICpH<f>epH u; fio~10T· 
_,. HOCTL 1J~CTiiU CblJl)'tiCfO 'l' t" . .'Ja BHY~r[Hi 30HbT llOTOKa; Bt'p~ 30Hhl flOTOKa; 

pa3.tlli1IHOfO BH!i.3 UJIHHHlHI (pa3Mf!p 13LillYC.KtiOfO OTBefJC.TlUI Ha pa3-

Mep 30Hbl IlOTOKa: 1\biCOTa C.JIOH CL.lT1yLJero Te."'a ua IIIHp11IlY JOHI-.4 no 

TOKa I! .!lP-· I3 hi flO.Jbf ( CCML. rryHl\TOB). 

171. Ocro.!ThCKHfi Be. 11.--. Arl\wccpepuaJccKne :tKC.1e3Hhle aopons 
40-x 1". 19 B. '' upo6.rreMt:.I uHeBManfiiecKoro rpaHc:nopra rpy~oa_ 

TpyJLt..I l~hi·la HCTO(Hut ccrecTHO~HWHlHt H TCXHHl<U: (AH CCCP)y 
1961, 1'. 38, CTj). 140 -172. UUV.:1.- 2 H<.DB- . 

172. 0C1'0.:11:.Cl<Hii Be. 11. II 3aropcKJdi tl>. n. - :\tawliHbl «lH?.!lOM· 

eru a roc no .rum a T a1'HillcBa »-
Tpy;:'l.hr l1H-Ta ITcropJnl erTecrnoJHaHIHI n T€XIHU\H t\H CCCP, 

J9GI, r. 738. c·rJ>. 298-300 c rafi~"l., Uli6.1_- 10 Ha3B, 
B CTaTbe fOHOpHTCfl 0 ae6e,iJ.Ke C 6apafl<tHOM H RUUHOM KOptteBa

n.•.ae XVII I BeKa. 
173. l(leebcr~ IT. ~- Stand u. Per~pcktiven des i n nerbetriehl ithe-n 

Tr ansl}orts. - - H acTORUlft.Q. ("_Q.C:'t(\'\1..!-..'-..\.\.~.. "<.\. . \t..<.:-_'?~~~~~'t:-..."'b.~ ~ ... ~),~'K~~~~~
cKorn TpaHCTllJpra. 

(DDR). H.tt3I. v-· v 11, T. 1, J-..;~ 3, Hehezeuge u. Forderrnitlel 
t fil\~1 3]\Ka), 6n6 , - 0 H 33U. 

3uat.re1Htc BHYTPU:JaBo.ucRoro rpaHcr1opra nJHt pemeamu r.nauno~ 
3a.!:Ui 1!H 3K0110MUK•t 3aBO,!la. 0630p C:)D{Je~H~HHOfO COCTUSIHlUI 1'J)ci HC· 

riOflTa H COfrmeTCTBYIOU!He ~hiBO.Ubl. nepCIICKTHikhl ,:l3,1bH~ifwcii MO· 
.!lepu lt3aunn .. 

174. V. 1\::trLd~eisch G.- \VirLchaftliehe Produldiun durch pian
gerechten N\at~riaHluB_ - fLlaHOMepnUiii rpy3onorol< B Ka4t'CTt\e 
UCUOBhl ~H\OHOMl1l{eCKOi.f Tif'O.!J.YKU.IIH. 
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Z. d. V. d. I.. 19fi0 r., 1'. 102 •• ~~ 3t1. cTp. 1783-1788~ fi rat5n., 
t'ht o.n. 5 H a~.w. 

KputepH H Sii\OHOMH'moro H3rOTOB.IJCHIHI; K.1 accHcjHiKaUJUt npouecca 
U3fOTOB.lCHnn; nporpaM BlpOn<lHlte npOU3HO.ll.CTBa; napaMeTplt{. 0KH3hl
BaiOUJ.HC B .. lH5IHHe Ita '::H<OHOMHtTHOCTb I'PY30llOTOKa; Clllct.IJHntlfeCKHC 
:ta lmhle. 

1150 Resinger r-.- Zur Stalik des Kastentragerso -I( aonpo<:y 
o C'l"WrHKe Knpo6tiaToi£ cpepMbL 

Z. d. V. d. 1.! - 1960, r. 102, .Nb 2•l, crp 0 1 I :39. 6n6:1. -- 3 ua.Jn. 
··176. \\'eissbeck Jlo- Bessere Ausl~~stung dcr Hebezeug·e- Eine 

Voraussctzung zur Durchfuhrur~g (ler sozialistischen Rekonstruk
tion. Y.'1yqwcHne npocKrHpoaa IIH~I rpy3ono.:luc:o'uu~lx ycTpoiicrs
npc.!InOChi.'JK(i olJ..iTSJ OCYlllCCTD.I'lt'lJIOI tOUHa.rnlCHPlCCKOH pel\OHC.TpyKUHlt. 

Der 1\'\aschinenbatl. l ~J601 T. 9. J\~ 11. crp. 323-326. 6 puc:, 
6uu.:1. 9 Ha3B. 

Oou.luc !la IHthlt' o TeXHJIKe 6c:Joll acuocnr n npaBlVILHOM pa3 Merne
HH II llO)I,'heMHO-Tp £.H!CIIOpT11LlX M<.tUJ lttl; n pHHIUillbi COOTBCTCTUYIOII~ero 

CO..aCp}KaHJHI B nop5HlKC IIO!ti<pHII()tUJX pe . .JlbC; MO!ICplU13clllJHT M3llllill 

(CMa3Ka KpaUOD, JJCIIIlJctliJ'It!HJte po.nHKOB H ,!lp.)~ OIJI'cHIH.~aU,HOHHLl<.' 
McponpJUJTHH 0 Ilepc.ueKTIIIih!. 

177. Kraupner 1\-\V.- Antcil des Sfablbaue~ an modernt"ll 
Urnschl a gsa nlagcn. - CoorHoillc!uur n~c.:o<t MeTa.a.l'JoKoncrpyKlUtH B 

paJ.11fqHhJX COBpCMCHHloiX ycTcliiOJH\aX /lo~1H nepepa60TKII rpy:JODo 

Dcr Stahlbau, 1961, Ill, T. 30, N~ 4, crp. 12:3 128, 11 pnc. 
RecOB~->Ic l'OOTHOIJTf!HiHJ, orHocHwuccH KO LH..'eH ycraHOBKe. accy 

r.tt'T4Ul .. 110KC)ltt'r PYKIHTU if Recy 3 iiCI\TPOM (HIIJH uuoro ooopy,l,OBaHliHo Tic-
perpy.3oqflhlt' MOCrhr, ocHameHHlJle 6yunepa Ht H rreHToqHhiMH KOimcit · 

epa ~ns; TeXHUI:iecKne .a a HHblco 
178. Meyer N\..- Der L·iortnige Ringtrager als Bauclement fiir 

Gro13geralc · dc'5 Bnmnko!tlenberg6aues, \·ere!nfachte.s Ve.rfahren zur 
BcstJmmung von SchniUkr?!Hen u. Formandcrungen.- II1Re.t1.ae~ 
.KO,n hl{eHOrO n po£jH1.;1ST fi Kaq~C1'Be CTf)OHT€'.1bHOfO 3JlCMeiJTa JVHI Kpyn
HblX yc1 aHODUK. pci00T3J()II~liX B 6ypoyrO.iiLHOii npOMf)JIIJ.neHHOCTU. 

S t a h I b a u , 1960 I L 29 I l~~ 4. crp . 11 1-11 7. 
AHa .. 1H3npyc:rcSJ ynpolllcutr t.Jii ~uoco6 J'VBl on Pt>JJ.t>,'lt"HlHI cpe3aJOIUHX 

~ CH.1IJii H ..JJ.C¢lop.Ma1Luii. 

~ i9° Scheibn~r .To- Zur nerechnung sia1:isch hestinunt gcshitzter 
Ringtr ii ger-Tei I I. - K Bonpocy o p acqere cranPtecKH oupc .. le .• :t cll ubi x 
lHJ.TI hllC'ilJAX 6a:JOJ<, lJ. 1 . 

'\a~dt itlt:':ltbautechrlik. 1960, \, T. fl. N~ 5, crp. 25.)-265, ,N~ 6, 
<' rp. 292-297. 17 pnc:. 

Ilpn jHt C'1JCTe KO.:lell ytHITWB3CTC.H; pctC'CTQ}IItlie TteHT pa THJKeCTH 

Ce4CHHH .UHCi\a OT IH~HTpa KO.iJLUa .:ut60 COBIW. lcifl' e p3;1liYCOM KpU

BH3H bl 6oKqtH..>ii 11vuep xu£Jcru, .'lHUo or nero OTK.10H5H?TCHo Harpy: .. HJLI
IIhlc :JDellhH npe.:-tr.TcHi.d H 101· {'OOOi% f-.lfJ)TliK3.1LHu£e HJI!.IHBHil)' aJlMihlt' 

II t1 rpy:·H< It II IICJCTOH IIIHJI C Bepl' ll ({:l.lJbHble H3rpy3KH B .flJ060.M C0 1lt'l .CU 11111. 

Ta6.TtHtfHbTe .aaHHble, Kac:aJOUUH~CH Han6o.nce naJKHlJIX uap.cHdeTpOH. 
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180. Long·er fatigue Hie for nuts and bolts.- Yse;rnJ'-leuHe yc.ra· 
.~ OCTuofi npo4HOCTH iVUI oo.iTTOk H r·aeK. 

Engineering, 1960, ~/IV, T. t89, .N'~ 4903~ crp. 494, 7 pnc. 
K.oMM~tn a pun no LUiarpaMM aM, xa p:H\Tepw.•yloutHM ycn.1ne a Jl~

Ta.1.HX pa:~.'Ht ~llllfO rrpocp11:1H. 
lRL Byrne \V. I. & TJall I. \V.- Safety in nwterilflls handling. 

An engineering ~pproac-h. The plant l<iyoul. -iJc30nilCHOC1'h p1H)OTbi 

~.I fi IUHU MeXaHW-Hif.HJDaHHOfO Tpa Henop..-(1. 

i\~echan. Engng, 196Ut \ Til, r. 82. N!? i, CJj). 30-33. 8 pnc. 
Cp 3Rilt'll He CT aphiX It II ODLIX BU.!lOB MeX«iiiH3CllHfH rrpou,eCCOB npo· 

H:.lBO.lCTl-W. 

182. 1\\oore. l\1. E.- The atcderation switching Yaive ~till has 
advan( CJ ges. - EhTC.TpOcp a6aThiB;HOI LUte. ocHrn ... ~n B 3.rreKTpornnpac.ru-t
tre~I' IIX CHCTCM3X. 

Control Engineering, 1960 r., 'T. 7. J\l'g 6. erp. 89 94~ ll puc. 
OttucaHue rn.npont"unt.:JJJ. rrpnBOllHMoro :vlt>J..:Tpo.M anulTHLIM cnoco · 

GnM~ no.'lO)f{eJIIiC uoplliH51 n ·reM caMLIM onpcrre .. 1eHn~ Ko.-·utt!ee:rBa npo
XOil.HWcro M3CJT<t, pery.mtpyeMoro uo cnoco6y «PI». 

T~opcT!ilieCKHe 11pt'..UliOCbJ.TIKH. :VT~i-i3(i llltC no rrpoueccy r~~CLTeTcL 



.. 
• 

COiiEPiKAHHE 

1\a.wi. rex H., Ha!JK r:.t.JA./1 h 1-1. C. I - M.ero.!IIiK.-

p<JCt£eT.1 }'C:1.:iHOBOK nlJt->HI\I,'iHPleC'KOfQ rpaUCIIO!)"I.:i.. :I 
Htt~1i(. r.l11fK .. ~flUI r. JJ. IlrreHr.~mro'ITa _ 72 
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