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nofiyqEHnE cTPol4TEnbH btx
MATEPNANOB HA OCHOBE OTXOflOB
vronbHon nPoMb[unEHHocrt4

[.O. EaigxaHoB, E.T. Kyqep6aee, lrl,X. l4r6acapoea

Kapaeauduucxui eocydapcmeennad mexnuqecrul yHueepcumem

utvt. E.A. Eyxemoea

Eyt narga.tada rcenip endipici 4a.ndorytnapowau atydaean sepmmeyep
ua m i ac e rc pi rya1n c mu pouean

B daauoi cmamoe 1ncc.lnempulaemct u cc,rdoeauue u eQQe*ruuno"ao
noryqeHutt cmpoumeJrbHbtx ntemepuarol Ha ocHo6e omxodoa yzo,tauoi
nln-MbtluEHHoCmu

There are research and efficiency of reception of building materials is
considered on the basis of waste products ofthe coal industry in given at.ticle

Or<o:ro 80% creH 3AaHlfi r.r coopyxenr.rfi n Pecrry6ruxe Ka3axcran sosso-

Arrc.{ H3 crerroBbrx 6grouunx xaunefi s KepaMuqecKux rl:gelafi. PaAur<a:t-
fiaf, groHoMrzqscrtar peibopMa, flpoBo,{aMar B Ha[eii Pecny6nnre, rpe6yer
He rrpocro o6gcnequtr pocr Bbrrlyc(a creHoBbrx Marepr.raJroB, a l{enpeMeHgo
rra 3AopoBoi oxoHoMr.rqeoxofi ocnore.

Ocnonnrru HanpaBJreHrreM TexHnqgcKoro nepeBoopyrrceurlr orpaclrr.r rB-
Jrrgrcr rrspoxoe BoBre.reHre n c$epy [pou3BoAcrBa orxoloB H no6oqnbrx
npoAyr(ToB npoMr,rmJreHEocTu, co3AaHlre HoBbrx pecypco- n 3H9proc6ep9ra-
rcqnx rexrro;rorafi [1].

3$Qerrunuocrs fipou3BoAcrBa cr€Holbrx MareplraJroB onpe,qeiuercr oc-
HoBHbIMIT Saxropalru: nporpeccznnofi rexuo:rorr.refi flporr3BoAcTBa, Kaqe-
crBoM r.rcxoAuoro cbrpbs r.r rexHororuqecxnM )'poBHeM o6opy,qoBanHr.

B ganaoii pa6ore acc:regonaJrr4cb ropeJrbre nopogn Kaparau4r.racrofi o6-
JIaCTLI C qenbro floJlyqeHllt cTeHoBbrx MaTepualoB nyT€M npeccoBaHr{r noA

BbrcoKI.rM AaBJTsHHeM - rr.rnepnpeccoB auus 6ez nocJre,qynqero o6xrlra. B
KaqecrBe B.f,xyrqerc ucrroJrb3oBaJIu ruJraro[oprJraH.qqeuenr Kaparan4unc-
Koro qeMel{THoro 3aBoAa. B naqecrse 3a[oJrr[TeJrt flpllMer*nacb ,qpo6re-
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Ha.a rop€ra;r nopoAa. ,Qur ynyimei*u rlracrutruocru cMeceE, cNuxenu.r rogonor-
pe6nocm npu sarnopeHnu BrxFqero Belq€crBa, ]tseJrrrqeHr.rt r(oHeqHhlx llporlHocr-

Hr,Ix xapaxrepr.tcrqx, Mopo3ocmfiKocrtr rorcnrrx usge,rrlfi 
'IcloJI63oBaJIrr 

xr{Mlrqec-

rr.re 4o6asrx: no.nn$ymuuona"uurifi MoAIi$HKamp 6sroua II@M-FIIIK (TY 2493-

010-04786546-2001); mualalarc (fV 5870-001-58042865-03); cynepmacraQmarop

c-3 (ry s870-002-s8042865-03).

f openue nopoAbr npeAcrar,:reHu o6roMxaMlt aprI.rJIJrI,IToBbIx nopoA pa3-

uepov o6:rouron or 1,0 ,qo 5,0 cv c 6oruulru KoraqgcrBoM 6oree toHxoro

o6iroMocuoro MareprraJra, a raKxe MeJrI(Hx 3epglr HecropeBurero yrJUI, Koro-

phre cocraBJrrror npHMepHo 2-3o/o or o6teva tonxoo6JroMoqHoro Mareplla-

na flopoAbr. I{aer lrarepNana, B ocHoBHoM, cnernufi cepo-rr.rpnuvnufi. Ha
pegxax o6;rolmax Bcrp€rrarorcr HaJISTLI HareqHbrx o6paeonauufi fltApooKnc-

JIOB )I(EJIE3A.

Ta6m{qa I
Mnxepamur,fr cocraB rope.'rblx fiopoA B rrpoqelrrax

HaranenosaHr,Ie
MaTepHaJra

IIpo6a
Nsl

flpo6a
Ns2

Hararrcnorar*re
MaTepHaIa

IIpo6a
N9I

flpo6a
NO

Mv:rnrr 3AleOr2SiOr 28,0 25,0 Kamr-utrCaO 1,0 1,0

Kpucro6arJxm SiOz 20,0 20,0 felrana:r FezOr 6,0 10,0

Ona:r SiOr n HrO 4,0 4,0 fiznc CaSOo 2 H'O <1,0 2,0

Ksapq SiOz 20,0 14,o YTJIHCTOO BEnIECTBO 0,5 <0,5

A,r16rr Na:OAl:O:6HzO 15,0 20,0 l4roro: 95,0 96,25

Ocnonnrre csofictsa ropeJrblx rlopoA - SanorHureret, onpeAeJreltnbrx no

coorBercrByrorquu fOCTalr npzBe.{eHbr s ra6rNrle 2.

Tacrxw 2
@lrlrrecxue cgoiicrBa roperlofi rroporu'r

Oparqu.{,
MM

llnorriocrb,
rcrhl

Hacr,rnnar
IIjIOTTIOCTb,

o/r3

nycror-
-HOCTb,

Vo

Bo,qouor-
JIOIIIEHI{E,

Vo

B:raNuocr4
%

3arp.r:nen-
racnrs,Vo

0...5 2:770 1250 )'7 1 2

Ognuu us saxaefiru[x yc;ronrai noBbImeHIrI KarlecrBa I.r AoJIroBetIHocrI{

crelroBbrx xalrllefi n co3AaHl.rs ycrofivunnx rexrroJroraqecKlrx [apaMerpoB

flBns.ercs. nog6op onrnnaa:rbHoro cocraBa, o6ecnewrrarorqafi uHTeHcHQIx€qmo

rrpou3BoAcrBa, nocrotHcrBo cocraBa Iz BJra)KI{ocrI'r $oplroro'ruofi uaccu.

flpounoctl crenoBblx I{aM!rg;' rlon)^{aeMblx rgnepnpoccoBalrl{eM rlo 6e-

go6Nurosofi TexHoJIorI4r.I 3aBricrrr or uuornx t[anropoB: aKTriBHocrrl Btrr(y-
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cvecn, ycronufi rnepaeuux r ,ap. [2].
Onrzlra,rruue cocra.alr $oplronouHbrx Macc (urxrn) nu6upa"rHcb rro pe3Jmb-

TaTan4 ucrrtrITalrHf l(oHlQor-rbHbrx o6pa3rloB-qunHHntr)oB Ar{aM€TpoM rl rucorofi 70
MM.

O6pa-:uu npeccoBarlrcb n cnerlr.rantnofi t[oprre c rroMolqr,b flyaucona Ha

raApaBJraqocroM npecce. Ortfopr,roBafiHbre o6pa3rlbr rBep,qelra rra Bo3A]xe
nplr reMrreparype 20D20C r.{ Brrarnuocru cpepu 70-90%o. floc;re uero o6pas-
qEr no,qBepraJr{cb rlcfibrraHrrrM B Bo3pacre 28 cyror. Onpege.n.r,nacr npov-
Hocrb rrpu crl<aruri, nJrorHoct, xosi[ipaqaeHT cn<rrMaeMocru. IIo pesy:rrra-
TaM OnpeAsJIeHa{ nporrHocTu rlpfi c)KaTr,r}I ycTaHaBJrr4Balacb Mapka nony-
qeHHbrx cTeHoBbrx Mar€prraJroB. Cocraur $opuorounux Macc H po3yJrbra-

TLI HcrrbrraHr{rr Kol{TpoilbHbrx o6pa:qor flplrBe.qeurl n ra6:r. 3.

Ta6nlrm 3

@r|3 Xo-MexartrtqecK[e cBoiicrBa creHoBbrx MarepfiajroB

Cocraa
cMec:rir,Yo

O6:beM cMe-

crr Ilepea
npgoaoB.,

cM.

O6leu o6-
pa3r{a uocJre

lp€oooB.,
cM'

KoeQ-r
CXIiMACMO-

orn, Ko

lhoruoarr,
o6pasqa,

f/oM-

It4apra uo-
'15'q. Mare_

puara

1 2 3 4 5 6
l.Ilevem-20, ro-
pe,ra.s uopona-80 597 270 2,21, 2,56 200

2.{euerr-2O, ro-
pera{ opoAa-79,
IIOM.IIIIK-0.7

519 265 1,96 2,26 300

3 .Ifeuem-20, ro-
pelal nopo,qa-79,
c-3-0.7

s00 5 2,00 300

4.Ileuerr-20, ro-
peraa nopoga-79,
JIuHaulKc-0,4

510 260 1,90 2,74 400

I4ccne4oaanacr Bo3MoxHocrb. rrcnoJrb3oBaHr.r.,{ ropeJrtrrx nopoA B Kaq€crB€

KpynHoro 3arroJrHlrreJrr B Trr(eJrbrx 6Erosax. Ocuonna.r 3aAaqa npu onpcAe-

JIeHIIII cocraBa 6erona - nafiru ou:rultalrtloe coorHornear.re Mexny ero KoM-

noueHTaMr.r xoropoe o6ecnevrrBaer 3aAaHubre cBoficrBa 6erona u 6erosnofi
cMecl,l npu MI4HEMaJIbHOM paCXOAe B{)I\Tlqero [1].

flpuumufi cocran 6erosa,qorxeH o6ecneqr.rrr, cJroAyrorqle rrora3areJrr{:

- ygo6oyr.naqrrraeMocrr, r.rrr.r noABra:ltHocrb 6eronnofi cvecu;

- 3aAaHrry$ [poqHocTb K onpeAeJreHHoMy cpo(y TBepAeH]rr;

- oAHopo,qqocrb r,r orcyrcrBae paccroexr.rt 6gronnofi cueclr,
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,{:rr ua6nrogemu posra npoqnosrn 6vroxa no rpeuer*r Oop rora,nrcl o6pasubr

- rq6u c pa-sueporra pe6pa I 0 cM, raoropHe FrJrorxrJrr{cr ua la6opampnofi nnoqag-
r<e. O6parqu rBepAerr B ecrecrBeHHbrx ycJroBr.rJD( B Teqeuua 28 c1mx, a :areu
noABgprarrrcb r{crrbrrasurM Ha rngpaB:rr{qecr(oM flpgcce. OnpeAersrach npoquocr;
npn cxanua. Pesynrrarbr ficrcrramxi flpunegeunr r ra6lmle 4.

Ermu upopa6orarrn cMecn pa3Juqnbre no Bnny u pacxo4y xuml'reuam 4o6a-
sor. CroffIa sa,qaqa no4o6parr rr;racrr,rqrGre omrnMaJlbnne oueou c oc44r<ofi cran-

AagrHoro ronyca - 4...6 cu.

Taonqa 4

Cocrasrr u cnoficlBa 6eroxon

Cocran cuecrl rafur' Koxcncremglr,
O.K. clrecu. cu

Ilpo.nrocrr
nDu cxamt. MfIa

Mapr€
MATEDIIAITA

L 2 3

l.Ileuesr - 420, IlfC - 760,
IIIe6esr - 956. Bom - 200

i 192 240

2. IJeuell'r - 420, II|C - 760,
for. nooo.aa - 737. rom - 200

n 187 200

3. I{euenr - 420, fIlC -760,
fop. nopoap - 737, no.qa - 1.80,

TI@M-HJIK - 2.8
5 29L 300

4. Ilenexr - 420, II|C - 760,
lop. nopo,qa * 737, sola - 170,
c-3 - 2,8

6 304 300

5. I-{eueur - 420, II|C - 760,
fop. uopoaa - 737,sorie-175,
I{ruraur.rxc - 1.7

l 397 400

3anacu ropenofi [opoAbr r.BMeprrorcr Aectrr{aMrr Mr{JUrItoxoB roHH, qro rrpeA-

craBJrrsr HeqcqeplaeMyo AerueB)'ro cbrpbeB]'ro 6asy .qff floJr]qeul,rt crenoBbrx

MATEOIAAJIOB,

JItrTOPATYPA

L. Easeeuoe IO.M., fopuaxoe liZ Crporre.mmre Marepuiu$r - M.: Crpofus,uar,
i986.- 586 c.

2. Botucevcrcud A.8., Eypoe IO.C., Buuoepadoe 8.H., fnadntx K.B.6gmmr n rBAe-

lr u3 rrurarKoBlD( H 3orbE[D( MarepEanoB. - M.: CrpofIBAar, 1979. - 392 c.
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y8K621.182.23.OO1.42

O HEKOTOPbIX ACNEKTAX PACT{ ETA
TEMNEPATPbIB 3OHE
MAKC 14 MAI| bHO rO TEnnOBblEEn EH LIR

NPU EBYXGryN EH qATOM C)KHTAH NN
TONJIhBA

K.T. 6ay6eroe

Ilaenodapcxufi eocydapcmeenuafi ynueepcumem

urvr- C. Topadeatpoea

TTM-94 nqsauw4 ctcanlun sondneu mexcelry xesinde meueuzi gamqfiaear'

zozdot4 ucany tui,tmetep*e (6ip camawu mapminmen exi camaaot zasdat4 acany
mapmi6iue emrgeude) apmtnry omblH 6epitzende Qaxetdirl me nepamygcbl
moaeudeneimiuiry xelrcemedi, an rcei rcesdepde otxemepircdi, aimce de omou

crcaty dapeareci ommeei uteeotpanot4 xeuyine 6a&utnorcmot asaadu. Ei4at9

opotudatean ucouy mexnurcuwry ece6i xepemrceudei 6ytt tgy6uuuc anor't4rbdat

enec, deeeneu 1aptrougxesde mycinixmi 6otw 6epueidi.

Pesynomamw soudulnaaHut monon KomJu TfM-94 norcazatu, vmo (npu

nepe:code c oduo- na deyxcmymeuuamofi ptt:u.tt ctrazauua zasa) ua nuacnux

z1rycax zo1x.tor, rcydu nodaemctu36wmoK mo ru6a, me nep.tmylxt Qarceta ne

c*uctaemct, a e omdenouotx c.ttlluazx dattce so3pacmgem, xomt cmeneHb

?beopaHu.fl monrueo y eHuuctemcn ectedcmeue cfluclceHut KoH4elrmPgttuu

rcurrc1nda. Odnaro, xax noxasamt abtnortsHvue rennomexHu.tecwe pacvemu,

'mo 
t1EHUe de t615emcfi 4HO-1$CLnbHbrrr, XOWZ Ue eCeZdA npedcmaememcl

The results of the boiler's fut'ttace TGM-94 exploing has shown,

that when the regime of the gas burning is changed from the one to the
two stqged regime in the lower tiers of the burners, where the surplus of
the fuel is given, the temperatute of the torch does not decrease, and
eren increases, it some cases, although the degree of the fuel 's destroy-
ing of fire decreases ov,ing to the concentration of the oxygen lowers.
However, this phe omenon (as the executed thermal technicql calculation
has show) represents as a clear one.

3onguporanue ra3oBoro Sarena nonasalo Il], vro B BoocraHoBHTeJIbHoii

3oHe (B ycroBr.I{x cxlrraHr{{ c c[<1) Ee npoucxoAltr HHTeHcTIB]toro o6pa3oBa-

nur NO .qaxe B BEIcoKoreMngparypHLIX gouax. B ro x(e BpeMt npc.{yKTbi
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ycJrorrzrx clrcrifaHrir c o>l) fipa 6olee na3xr-rx reMnsparypax, Tax KaK sra
3oxa rBJUIercr ocrroBablM ((nocraBlql,rKoM) NO" npu oAuocr)'rleuqaroM cxu-
rAHI{II TOIIJIIIBA.

Pesynlrarur 3oHArrpoBaHlrr noxa3hrBaror rarctte, qro nprr cxurar{urr ra-
Koro BblcoKopga(qrroHHoro rorrJrr.rBa, KaI{ npupoAHbrfi ra3, B Tonr(e KorJra

TIM-94 lpoucxoAr.rr 6o.ree 6ucrpoe ero BbrropaHHe a 6onee 6xcrpoe goc-

TuxeHlre uarccr.ruamnoi TeMnopar'?br, qeM o6uquo npegcrarnrlocr. IIpu-
qeM Bbrco(oTeMuepaTypHa.s 3oHa rraxoArrTcr fipr.rMepHo Ha ]poBHe ocfi I(a]K-

Aoro tpyca ropeJro(. flpu nepexoge c oano- Ha AByxcryneHqarbrfi pexlru
cx{}IraHur ra3a Ha Hr.DKHr{x f,pyca.x fopeJlox, KyAa noAaercr ug6rrror ton;rg-
na (- I4Y$, TgMrr€paT)Da ifarena ne cHrrx(aercr (unu gaxe H€croir;rco Bo3-

pacTaeT), xoTr cTorrgHb Bhtlopaliur TonIr.IBa J,a,IeHbmaeTcr BcJreAcTBne cHr.I-

)r(euur KoHrIeHTp aquu Or. O4naxo, 3To cBir€Hve He rB;rrercr aHoMaJrbHbrM

12"31, xotx He Bcer,qa fipeAcraBJrrgrcr nousrHtrrM. [:ra o6rrcuenxx ororo
ilaxra nrrno,ruuM cJre.4yrorqug AorryrqeHur.

Yurz:runar, tITo 3ouy MaKcHMaJrr,Horo rcrrJroBbrAeiregns (xoropaa npu o4-
HOCTyTIeHqaTOM Cxr{radrru npuHuMaeTcr oT rroAoBoro g(paHa,4o cetIeHI. I,
pacnorox(enHoro ua 1,5 lr Bbrme BepxHr.rx o6pa3yrorq[x av6pa:1p BepxHero

rpyca roper:roK [4], uoxuo ycJroBHo pa3,qeirr.rrb Ha BoccraHoBr.rreJrbHyro (or

E epgc

li epvc

I qpgc

t,?t

6) nprl pa3pa6orarflroM cnoco6e cry[eu.ra-
TOro OIOfAHII'

a) fipu oAHocrFeHqaroM cx0iraHr.rs

Pnc.l. Cxeulr sox uaficrtual ,Hofo reluroBburelreurrq B Torr(€
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noAoBoro gKpaHa Ao cerrenlz-ll, pacfloroxeruroro lrex<41 II n III rpycauz rope.nox) u

oKHcJrrrreJrblr''m (m ce.rexr.rr uexqy II r III rpycar'au ropeJlox Ao ceqeurlt, pacno-

noxteuHoro Ha 1,5 r,a nr,rne nepxr*x o6pa:ryorqrx all6pa3)p Bepxnero rpyca rope-

:rox) nog:oun ( ptc.l), ro, ne npcnrlnopetta ),paBneHuro 9Heprrlll, Koropoe AJII ycra-

HOBUBIII9TOCI{ COCTOTHIUI oflpeAeJxgr CBs3b MeX{y T€[!'IOB['IA0JI0HIi€M z rtn,rOO6-

MefioM B orAenbHbrx gonax tono'rgofi KaMgpbI, Moxuo paccquTarb rqMneparypy

ra3oB B KaxAofi [o,q3o]re, EcxoAlI It3 TerrjroBblAeJleHr.lff, I{sM€fieHrxl 3lrriulbrrIiH rrpo-

A''KmE cropaHlit H TelrnocvreoAa a nei. flpu 3ToM B BoccraxoBlTronbHoi [oA3oHe

ua:<ogtrcx 2 tpyca ropelox fuuc.1, 6). flpaueu alrx nplr6luxenxoro pacqera rsM-

neparypu II (cpegnl#) rpyc roperox (n etou c:iyrae Mo)Ituo B neprou npu6nuxe-

Hr.ru npeHe6peqb B3aj4MH6IM ncpcH3JfIeHHeM na rpycax)

B cogrrgrcrguu c [4] revneparypy npoAylcroB cropaHHjr (na suxoAe ug 3ouH

Mar{caMa.rrbnoro reruroBblAgncHrl;l npu cxurarrau npnpoAHoro la3a B Torrce 6es pe-

qupry:rrqva) Morltno paccqlffarl' MeroAoM nocreAoBareJllublx npu6:ruxenufi no

\DA3HEHI,fiO;

f*Q"'+Qo
(v"f

r.qe 8"" - crefieus BbrropaHut, xapaxTeplr3yloqat AoJrIo rorrJlllBa, cropeB-

urero B paccMarpl.rBaeMofi :oue, slr6rapaerct no pexoMeH,{aiiurM [4];

Oo - r<olu.recrna rerlila, BBoAIIMrI€ B ToIrKy c noa4lxorta; r,{xc/r<r;

(")"- cpe,qutul cyMMapHat reflJroeMxocrb rIpoA),'ICroB cropauux 1xr
rorrJraBa, x,{xtl(xlK), lrpu Ttt u a-i

gF - npolr3BeAeuue xoe$tfaquenra sifilexruauocrli Ha cyMMapHyrc

noBopxHocrb, orpzrHur{uBarurUylo 3olry: VF = F;V"e+ tu'4r+ V'4, '

F - norepxnocrr cten 3orbl- l'tz:

rl.r"o - cpegnufi rosi[ifuqnenr renlorofi :Q$exrnruocru crcH 3oHbI;

Fc1, Fc2 - ceqeuue ronoqHoi KaMepbl, orpaHutluBalorque 3oHy cBgpxy

u cuasy, rrt;
p/ - xoe$ifuqN€HT, xaparTepli3yloqufi orAaqy relJra H3JIyqeHHeM B

Bbrrnepacrro[oxeHnylo 3ouy, npriHl{Ma€Tct pannlru 0,1 AJII rorroK pa6oralo-

rqlrx Ha ra3e;

rp// - xos$tfzqlreHT, xapaxTepn3ylol{Hx orAacy renra x3ryqeHfieM B

cropoHy noAa ronKli H:ru xo.no,qnofi BopoHKH, npuHIlMaETcs pasnuru rco:tf-

ibnqHeHry !J"!;
alu - cTeneHb qepHorbr rofinH B 3ollg MaxcnMtlJlbHoro renJIoBbI,{eJreHI-lt

3naqenfis ctnv ae paccqrTbrBaeM no pexoMeHAaqu-sM [4] Ha ocHoBe AaHHbIx

(1)
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ra3oBoto aHaJrH3a, r{cnoJrr€yr r,BMepeHHLre 3rraqeHr.rr reMnepar)?br t}axena. IIpu
3mM BMeCTO TeMnepaTyphr Ha BbrxoAe rr3 TorrKu noAcTatBJU{eM fi3MepeHrryro TgM-

n€parlpy B AaHnofi roqKe 3oHnr.rpoBaH{r.

Ha pnc. 2 lr rroxa3aH6r rlsMeHeHfirl cteneHlt BbrropaHur rorurnBa no AJrr.{He

Saxe:ra npu oAHo- x ABlxcry[eHqaroM c]curaHun, a Ha pr.rc. 3.a v. s ra6l.1 -
3Harr€HH-r pacnoJraraeMoro renla (Q-, = pQ,l + Q"). Bnlno, qro cHrrK€HHe

$ npr,raoArlr K cHrrr{eHuro Qo*,- a lnauur n Tr.
Ha puc. 4 noxa3alro n3MeneHr{e o6:L€Ma ,qbrMoBbrx ra:on (V") ro ,qJ'rHHe

$are,ra a pe)Kr{Max oAHo- H ,qB}xcryrreuqaroro c)nuraHar (pacueru V" cv' t
ra6l. 2). B uurepecyrcqeM Hac pexuMe (unxnufi spyc rop€roK, cr <1) upa
AByxcryneutraroM cxrz,ra*rz'a { ueurme, qeM fipu ognoc:ryneuvarou. 3ro
3HaqHT, t{TO rrpl-I flpowix paBHbrx ycroBHJD( ),a4eHbrtreHne { Ao:rxHo npmec-
TH K rroBbrmeur.rro reMneparypbr tfaxela Ia. I{ uao6opm, ria BepxEeM .rpyce

roperor (o,,>1), r,4e 4 yBern.rr,rBaercs, reMreparypa ibaKena pe3Ko roHlr-
xaeTc.f,.

lla pac. 5 nora3aH pacxoA ra3a rro rpycaM ropenox. Vre.nravenr.re Bo vepes

Hnxnr-re I lr II xpycu ropenox npr.rBo,{ur rt yBerfiqeHfiro Z, a pexuue Aoyx-
cTyneHqaToro cxplraHrtt.

Paccuorpuu BJrnruue crerteHlr qepHorbr ronrg,r lr crenenu uepnoru tfare-
na na Tr.

B ra6,r. 1 [peAcraBJrenbr pe3yJrbrarbr pacuera (no 3(cneprrMeuTarrLubrM
gaNrn'ru) gna.reHHfi dd v ah. Bu4uo, vro nplr nepexoAe c oAHo- Ha AByxcTy-
neHtlame cxaraHlie np[poAHoro ral3a crerreHr, vepnmu saxena ]'MeHbmaercr B

"B
lru

q8

0,6

u4 
b? /,2 1,6 2,0 2,q l'gtu

1 - O - o,qrocrpexqalrrft pexoru
2 - ! - ,plxcrjTelI.rurrbnl pe)runa (r Drqr]{ft rpyc ropenoxi, cr.,<l)

3 - Z - ,ry]xcryflex {arhd pexcru (seprrxdi .rpyc ropero4 o.,>1)

Pnc. 2, [3MeHer e crerreHrl Bbrropatrng rorlrma ro a;rlme ra:onoro $arcc'ra
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" lo3, t< ,(, tK / n3

955

q55

U,fr

$a0

1400 q8 {,2 {,6 A,A 2,4 L *t f,t
I - O * o,&rocrl'nen.rarrd perlarv
2 - E - ,qslxcr''fiell.larbd pexcu (ruoxtnd rpyc mpenoq o,<1)
3 - O - ,plxcrJ[erl.rarbri pexcaa (repxrnd 4yc ropeno& o,>1)

Puc. 3. U3Mere rff rro A,'ru{e ra3oBoro $arce.na pacloraraeMoro re[Ila (a), crellelrl|
repxoru t[axe.ra (6) r reMrcparypll (B)
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ocHoBHoM 3a crrsT ),a,IeHr,meHri_rr KoHueHrpaufifi rpexaroMHblx ra3oB (FLO r cor.
Kax agsecfiro [5], reuneparyputrfi y1:orenl B fiApe HecBer.srqeroca ([are,ra nrrrne,
rIeM B CBCrrrqeMC.[. FUCrpnfi pocT TelrfiepaT]?br, roropar Aocrr.rraer cBoero Mar(-

cLMyMa B HenocpeAcrBeuuoi 6m.r:ocrrz or yct'l ropeJrxll, xapaxrepeH Ar.f, HecBe-
Tsmerocs ruraueNn [5].

Tanrzu o6pasou, rrpu rrepexoAe c pexr{Ma oAHocryneHqaroro cx{Eraaat
r{a AB),xcryueuqarbrfi B BoccraHosanemHofi noAgoHe, HecMorpr Ha curlxe,
Irne creleHn BbrropaHr.r.s rorrruBa p, n:uenenur ocraJr; r{r,rx rpex Berurrr.rH
(Bo, V, u aa) ,Eeficmyer B HanpaBJreur-rlr [oBbrrrreHr.rr reMnepar]T,br Saxe:ra r
TOI]KE.

Sror nrraog no,(TBepxAaercr pe3yJrbraraMu pacqera 6anancosofi reM-
rreparypbr rro Arrr.rHe @arena (ra6l. 1, puc. 3.x), xors 6arascosue reMrrepa-
rypbr or(a3anucb Hr.rr(e lr3MeperlHbrx. He6a.nanc renla (oco6eirno B Hasarb-
uoi qacra * Ha paccrorHun (1,1-1,8) ralll6pon rope.nna) rorJ,Eraerc.s orpn-
qarenrarrfi, qro He nporriBopeuur [6]. 34ecr, naxogarcr pasBuras sona o6-
parHbrx roxoB. Ha paccroaHr.rlr (2,4-3,0) xanu6pa no AJruHe $axela nolyre-
Ha yAoBnerBopuTerbHar cxo.{HMocrb Mexgy as:ueper*rofi n 6a,raxcosofi rena-

rreparlpaMH (pacxoxgenue ne 6o:ree 50K, s;ru 3,0Yo npu norpernHocrrr Me-

ToAHKH H3MepeHux y2,8To. Cleaygr noJrararb, qro MorRHo gocrrlrnyrr lr a6-
co:rrotrofi cxoAr.{Mocru (1007'), ec:rn ad onpeAeJrlrrb o6parHbrM xoAoM rrpu
H3BecrHoM Td*, T.e. orxecrlr ne6a,tanc relJra K norpemHocrrM o[peAeneHrrq ad

v, , n,i u3

a

Y /
lA

:

-14

trt*
Ef

.Et

0.8 1,2 1,6 2,A U Lg, *
I - O - o,qxocrlrIeri.rarbtri pexaer
2 - u - gryxcqnreuvarrrii pexrml (lurNrud rpyc ropenon, cr,<1)
3 - O - aeyxcrlreuuarrli pernm (eepluld rpyc t operox, a >l )

Plrc. 4. Ilrveqenlre o6r,enra upog5acroo cropaulfi lo A!'rr{He ra3oBoro Oare.la

t4

t2

l0
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(cu.ra6:r. l).
Taxulr o6pasou, pacqerribre 3saqexllt T 

4)pd'e 
y4oBrerBopnreJrbHo corJla-

cyrcTct c tr3MepeHHbrMr{ Tr*", uro rlo3BoJlter acrroJlb3oBarb 3aB}rguMocrb

(1) u lrx npr.r6mrxennoro pacrlera reMrlepary?Ll Ha BbIxoAe I.r3 3oHtrr Martcx-

MaJrbHoro rentoBtrI.4ereHl{r llprr AB]xcTyn€HqamM c)KXtaI{HH ra3a.
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o co3EAH nu nP ou3BoEcTBA
no BbrnycKy cTPoytTEnbHoro
MATEPI4AJIA -ApEOnUTOBbtX l 3AEnUV -
B vcnoBnfl x Kbr3brJloPEl4 HcKol4
oEnAcr14

K.A. Eucenoe, C.C. Y.qep6aea

Kuaano p0 unc xu fi eocyda pcmee u u afi yu uee pc u mem

uu. Kopxam-Ama, e. Kueunop)a

Ocot nargatada f{orcotnopda o6rarc at acaedqionda ap6otum mi rc
6yiowdaglat 4 6acttudouoteat crcenindeei .Macete ttapqcmbtpbL,lutdut. Alfioaummtry
ryonda bt,tyu ttypwnbrc namepuandapot. oudipiciuiy danyatna eaHa e ec,
ayva4md1 3Konozuanoug nln6rcnatapunu4 da uewhyiue wrynat emedi.

B daanoi cmambe pacc.n4arnpuademcA aonpoc o npeu Wecmle
alrtotumoaux usdetui e ycnoeuat Koaauo@uncrcoi o6tacmu. ITltutteueuue
ap6otuma cnoco6cmeyrem He morbKo pa36umub npottbtwrenHocmu
cmpoiuamelrualoe, Ho u WlaeHup gKoltozuvecKozo lonpocq pezuoHa.

the afticle consi.lers the atlvantages of arbolit products in the conditions
of Kyzilorda region. The usage of arbolit promotes not only the development
af consltact ion materials' industry but also lhe solution ofregion's ecological
problem.

B nacrorrqee BpeMr o6seMbl Kanura:rbHoro 14 HHII,IBI,rAyaJrbHor.o crporr-
TeJrbcTBa AocTr-lrng TaKoro ypoBr{r, rrTo HaparIHBaHI{e ,4o6brqrr MvHepan},-
Hbrx cblpleBr,rx pecypcoB ,4.r-rr sTHx qer€fi HaHocr.rT otqyTnMbtfi yuep6 oKpy-
irtaloqefr cpe,{e: MeJreHr.re peK H3-3a Ao6BrqII rpaBuc r{ flecKa (Hap}'rxeHne Bo-

AO3arqHTr.IOrO CrOr), H3MeHeHr.re MnKpoKJIHMaTa IC-3a HapyrUeHI,It aSpOAr-rHa-

ur-rrr.r r 6r.ronoxpoBa MecrHocrr.r x ,qp- [I@ToMy r.rHAycrprraJrri3aq s. c-rpov-
TeJrLcTBa Ha 6a3e MecTHbrx CTpouTeJrbHbrx MaTepr-raJrOB, KaK ap6oirl.rT, pe-
lraJra 6bI oAHoBp€MeHHo Hec(oJrbKr.rx HoMaJroBaxlrblx 3aAaq.

flpousrogcrro ap6orvra, 6asrlpyercx Ha r{crroJr;3oBaHrzr.r orxoAoB pac-
TI.rreJIbHoro nporcxo)r(Aeuur - Bo3o6noBrreMbrx pecypcoB. B 3anracuuocrlr
oT pacrroJroxeHu{ perxoHa Mox(Ho r{cloJr63oBaT}, oTxoAbr Jreco3aroToBoK,
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JleconuJreurrr, gepenoo6pa6orrct, a raloKe cerrbcroxo3nfigmeHHoro rrpol{3BoAcrBa,

HarpuMep xocrpn reuatfa, cre6rr xnonqarx[Ka, pEcoBaJI Jry3ra a Ap. Oco6enno

rrpoH3BoAcTBo ap6orrroBblx nr4elr.rfi xopomo H€uliul{eHo B Poccnr, ITIRefiqapsH,

Onrnrugulr, KauaAe E Ap. crpaua-{.

I4seecruo, rro Ku:r,r.ropAuncr<as o6ractr tBrterct Kpy[HbIM p]rcocgrc-

trIHM per']roHoM pecny6:rrrn Kaaaxcran. Exero4no, np]r o6pa6orKe puca-

cbrpqa BlrA€Jrrrorcs Eo 33 TbIc. ronrr pacorofi Jly3rrr u coJroMbl, tlro co3Aaer

orpoMHbre orsamr. novfiMo sroto B Hacrotlqe€ BpeMq B goroorearax Klr-
sulopguncrofi gueprorleurparlt rraKonrrJlocb 2660 r'tc. ross gonu. Jlursu-

Aarlrs orxo.qoB-orBaJroB 6:raronpartro cKa3f,IBa€Tc.t Na aruoc$epnolr nos-

Ayxe, Koropbrii B Mecrax orBaJroB coAeplr<xT tlacrur{hr rlburrr, pa3HocrlMLre

BerpoM B 3Haqr.ITenbHbr€ paccTo.fiHr.I,I t4 oTpaIIaT€JTLHO BJIIIJIIOIqIe Ha OKpy-

)Katol-qyto cpery u 3.4opoBbe nto.lefi.

flpuuenenne pNconofi Jry3ru H 3on T3q nns qpoH3Bo,qcrra ap6onnra cno-

co6crnyer He roJrblro pa3Blrrlrto upoMbIInJIeHHocru crpofilrareplraJroB, Ho I{

pemeHriro groJlorrltlecroro Bonpoca perfiofia. flpu erolr, coqlraJlbno oplreH-

rnponanurrfi rIoAxoA K o6ecneqenuro MecrHoro HacereHus SKororuqgcKll
qEcrbtM H sneproc6eperarorll.tM xr,IJrbgM Mo)Ker oxa3arb rroJloxrlr€JrLnoe

B;r{ssue B perHo}rax co crroxuofi coqaairbao-AsMorpaipN'recrofi cnryaqr'Iefi.

Ocsoexrle [pou3BoAcrna crpoaTenbnllx MarepHaJIoB Ha ocHoBe STxx

cbrpbeBbrx pecypcoB tB.lr.f,erct s$ifexrznnuu He roJIbKo c aKoflor secxoi,

Ho H c gl{oHoMr.rqecrofi ro'rru epeuun,

K npeuuyruecrraM flplrMeHeurrt ap6onuTa no cpaBHeHI{Io c Apyrr.rMr'I Tpa-

AUrIrioHH6rMIi CTpOI.rTe.lrbrlLlMI.r MaTep[laJIaMH oTllocuTcJl: a) xrznle cTporlTcfi

rz3 gKojrorfiire0Kr4 qr.rcroro Marepl4aJla; 6) xr.rsxax ce6€crolaMocrb xopo6ru

rganur; s) HI.I3KI4e 3rcrrJlyaraltrHouuble 3arparbl rla oronreHr'Ie H BoHTI{JII-

quro; r) nosuoxnocrb rIpI{MeHeHuI B ceicMotoruqecrr{x 3oHax.

Ho, xar u3Bgcrlro ap6orlrroBlle r.r3AeJIIr.r o6naAaror H€BbIcoKHM}t npoq-

HOCTHbTMTi XapaKTepncrlrKaMx, a flpu nplrMelreHfiI{ oTxoAoB [poMbluteHHo-

crr{ B cocraBe cbrpbeBbrx cMeceit MexaHl.IKo-npoqfiocrHbre cBoiicrBa yxy,q-

rlarorct. Ognun ns HalpaBneHlrn noBbrmeullt nporrHocru ap6o:rzra cuura-

orc,r npuMgHeHr{e aKTI.rpoBaHHoro BffI(ylqero BelqecrBa.

Ocnosurre npo6:rer',tr, c KoropbIMI{ rrpuxoA}rrcs orairKllBar},ct nplt nc-

roJ:rb3oBaHriu 3onbl-yHoca - ee B.{)fiyIqHe csoficrra u KaqecTBo. 3olrr T3I{
3aHnMaror oco6oe uecro B lroMel{xttarJpe MeJIKnx 3anorHrne;refi g:r-r 6ero-

Ea 
'LBfis''cb 

rIpH 3mM oAI{oBpeMeHHo ror{KoMoJrorofi 'qo6a3Kofi 3aMeHofi qac-

Tr.r qeMeHTa. ona o6ecneqnsaer Kar{ 3KouoMr'rrc lreMelrra, TaK n xoporuyro

nz6poyxna4nraeuoclr 6eronnoii cuecu.
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Pemeque yxasaunoi npo6.nourr r,r3BecrHrrMr.r MeroaaMa - .ao6aereHaeM
xuMnqecxrix Ao6aBoK, uexanuqecxofi aKTqBarluefi a o6pa6orru pa3rfisHbr_
Mr.r cluroBbrMlt rroJr.{MH ne Aaer rroJrHoro SoabeKTa aKTr.rBarl}t}1. Iloorolry uauu
paepa6oraaa rou6r.rnaponannax o6pa6orxa cucreMhr (Brxyqee + Bo,qa',
t.e. xolra6nnaqa-r pa3Jlr.rrrHLlx cr,rJloBlrx noreii c oAHoBpeuenuuv go6auenrz_
eM aHuqnaropoB xoary:rxqun [1].

Airanusnpy.r ofl]lcaHHbre cnoco6br aKTrrBaIIuu Brxylqero BeqecrBa, cre-
Ay€T orMerlirb: BBeAeHHe B qeMenTHhre cllcreMhr N 6erogrr pa3nr.rqu6lx xH-
MlrrecKux Ao6aBoK BHocr.IT KapAnnaJrbHhre u3MeHeHnJI r caoficrsa pacrBopa.
O4Naro sa cqer xaMrlqecrr.rx 4o6anox He yAaercr perynaponarb yAenbHyro
noBgpXHOCTb KOMITOHeHTOB Bqxyrqero, rrTo -sBJl.1IeTc.r o,qHriM It3 cyrqecTBeH-
uux Sarropor axTfiBar1r;]r. K rol,ry xe orcyrcrByer cnoco6 anrunaqarz,
no:ronrrorqafi o6ecneqraru rlo;rHoro [p€oAoneHr4e uorenr{uanbrroro 6apbepa
B xHMI.rq€cI(oM MexaHH3Me rn4parar_uiu; npr.r MexaHr.rtlecKofi amlrsarlralr roH_
KHd [oMo,r, xax xpurepufi aKTHBarIHrr, Aocrllraerc.t roJrbno upr4 orrpeA€Jren_
HoM npeAeJr€ rroMoJla, TaK r<ar< ga.rtneiruufi noMojl BeAer He K n3MeJrr,tleHr,rrc-
a, nao6opor, K arper[poBaHr.r]o Anclepcnbrx qacrr4r{.

Heo6xo4r-ruo orMerET!, rrro ttpn MoKpoM AoMoJIe aKTuBarI]rJr B.u(yrlero
flpol1cxo.{r,rT ToJILXO 3a CrreT noBhrrtreHr.r.{ AXcIIepcHocTH rracTr.rrl Bs)I(yqero B

xagrofi Sa:e, a $aKTop eler<rpavecrofi [pnpo.{br, crrzuynupyroqlrE elexr_
poKI.IIleTHqeCKrre rBireHHr KoaryJl.{qEoHHoro [poqecca Br)r{ylqero, oTcyT_
cTByeT.

C;regonare:mro, Mexa[uqecroe r{3MeJrbqeHr.re sBlaetcfr, ueo6xogauun, no
HOAOCTaTOqHbTM ycJroBlteM noBbrrtr€Hllt aI$nBHocTL B{XyqI.Ix; rIpH gJIeKT-

ponoJrrpr{3arlnoHHofi o6pa6orKo qeMeHirEofi cl.IcreMlr pa3rr.rtrEoro cocTaBa
B ee craldraoHapHoM cocrorHHH He rrpeAcraBJr{€Tcr Bo3MoxHbrM r43MeHuTb
xHHeTrrKy aKTr.IBaqr{}I, TaK I(aK He,{OCTHTa9TCS (<rrOJrHaUr SneKTpHqecxM [po_
Bo.{r.rMocrb xugrofi (Dasn..-> arepe3 (cKBo3b) BHyrp€HHne JAacrKu sepel{ Bs-
)Kyqero BerqocrBa, xor.s B rr3Becrghtx Kogrlenqurx 6erogore,ueuur orueqa_
eTcr noJroxli'reJlBHar ponb 3IeKTpHqecKoIo rror.r Ha MexaHr3Mbr cTDvKTy_
pooopa3oBaHru u ycKopeHr.rs rBepAeHHr ap6ostura-

Cornacno r.r3BecrHLtM HayqHbrM KoHrIelrqssMz Me)r(MonexynrpHbre B3as-
Mo,{ecrBar BerqecrB roApa3Aensror na Qusuue cxue, onpeAeJrreMbre ibn3r.r-
qecKr.rMr.{ xapaKTeprrcrri(aMr,r B3aI.IMoAeicrBrrrI MoJreKyJr, tt xtLt4uve cKue , nprt-
BoArrque r o6pasonaHaro HaTIpaBJTeHHFIX XUMr.rr{eC(UX CBr3ei, a TaK)fie Ha
yHuoepcarbHbre u cnequQuvecxue. K ognarr rr3 ocuoBorroJraranrqr.rx Qarro-
poB B npoqecce crpyxrypoo6pasoBaHr.rr orHoc.rrcr sJreKTpoxrrMr.rqecKfie sB-
rrenus tt HX poJrb B cacreMe (Brxtyqee + BoAa). Cqaraercr, qro 3JrgKTpo-



N02,2004 r. 21

cTaTliqgcxHe ri SJIeK:rpoAr{HaMHqecKr.re MexaHt3Mbr B3anMo,{eicTBr.rr t,qep,

3Jror{TpoHoB r.r aroMoB cocraBnsror ocnoBy B3anMoAeficrnu* lronexy:r. -f,n-
JrgHIte KOaTyJI'IIHH rrpOlrCXO.qAT COOTBeTCTBeHHO r.r3-3a CJIeAyrOrqrx [pr4quH:
no ,{eprruuy*Jlaxgay-@epaero-Otep6exy (AnOO) - H3-3a eHeprnu rrpn-
TrxeHnr, rrro Bbr3brBaer HapyrneHug arperarlrnnoE ycroiiur.rnocra; no Mro:r-
Jr€py - 3a cqer BBoAeEfis sJre(TpoJrr.rTa B Ar.rcflepcHyro cHcTeMy, qTo Bbt3br-

Baer cxarxe gv$Qysuoro ciror; no @pefingnzxy, r.ro-:la si[iferra roHuxeHarr
)r(-noreHqrraira; no llly:rrqy-fapAri 3ap-s,q uosa-Koaryrrropa AoJrxer{ 6brrb
nporriBonoJroxeH 3apr,qy rpaHyJrbr.

,{,rr oqeuxu onrrrMaurr,Horo coAepi{attut 3orbr B BffKyq€M HaMI{ I,IcnoJIb-

3oBaHa MeroAaKa nog6opa cocraBa qeMenTHo-3oJrbrrbrx Bflr(yrqux, ocHoBaH-

HiuI Ha onpeAeJreuuu xoei[$Nquenra :$$ermusHocrr.r ff, ucno;rl:oBaHr.rr qe-

MeHTa B 3oJrorloMsHTubrx xoMno3urlarx (puc. 1). Taxofi no,qxoA Aaer Bo3-

Moxnocrb [oryqHTL r{eMeHTuo-3oJrbHnfi rauenr rpe6yeuofi npoqnocrn B

3aAaHHbIe CpOKri npx Har.rMeHLmeM pacxoAe nopTnaHArIeMeHTa.

!I: rpaQuna naluo, vro roe$Qaqzenr sStlexrurnocrn HcflorbsoBaHus
rIeMeHTa B 3OJTOHaTTOJIHeHHOM B.s)ItyrqeM npn MeXanOgJreKTpOrrOJrrpH3ALI}IOH-

Hoii aKTHBaTIuH HaxOAHTcs B nHTopBaJre sr 40 ,qo 70Yo gr l'.1.acc,,t Brxyqero.
I{snecrxo, qro oprauaq€cnrfi ganomrzre:rr pacrrzTerbHofi npspo.{br np}r-

poAe Ir noprJraHArIeMoHT no cBoeii nporr.rBonoro)r(H 6r, qro Bnoc;r€,qcrBrln

oKa3brBaeT cyrqgcTBeHHoe Birr.r.f,Hl.Ie Ha rI{ApaTaIIurc }r TBepAeHrre cacTeM6l
(B-gxyrdee + BoAa)), B KoHeqlroM cqere, Ha npoqnocrb ap6oJ {Ta.

flosrouy a(ryaJrbubrM HayqnbrM BonpocoM npl{ npon3BoAcree ap6o-
JIITTOBbTX MaTepHaJIOB tBJrteTCt yIIpOqHeIrlIe 3OHL1 CqenJIeHIIt B')ItyUl€IO C

fpa{tm sarucrn"rocru Koo{DQurpiema ucnoJrl3oBanr{Jr qeMel{ra B

cocraBe 3onoHanomeHHoro B.{rK}qefo or coAepr(tHnr 3oJru

30 40
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opraflIrqecrulM 3arroJrHHTeJreM, T.e. aAre3ar c,ApeBecHbrM sarromrureneu. flpo,
6.neuoi cqen:renlrs (oM[oHeHToB ap6ollrronofi cMecrl B cBoe BpeMJI 3aHriMa!,Iacb
I{.A. Knpneuro, M.A. Kueaur, f.,{. I{acxpe:rn, B.fI. flerpor, LA. Erceer,
JI.M. IIIv{gr, Z.X. Hana.gaurnu.rlr. Kax 6rr.no ycraHoBJreno [2], na agresuro ul-
)r<yrqero c ApeBecHbIM 3aloruurereM or€3brBaror BJlfisHr.re cne4rlouue tfarroprr:

- pa3BrirH€ 3HaaruTeJrr,Horo AaBJreHrxr Ha67uanu4
* BhrcoKar nolrpHocTb qeJIIIoJro3br;

- BHAeJueMbre H3 3arroJrHriTeJlt BoAopacTEopr.rMl,re BorqecTBa;

- yfipyroBr3KorrracrHrrecxae csoficraa ApeBecuoro 3anoJrr{r.rreJlr,
Ha npamNr<e Airr yBenuqeHllr aAre3fioHHr,rx caJr r{ yMeHbrtrenufl Btrrrfrave

SKC1paI{Tr{BHLTX Berq€CTB BbrAsIreMLIx ri3 opraHuqec(oro 3aIIonHUTeL IIpH_
MeH.sror pa3rrlqHrJo rrpaeMbr: go6arlrenae xnopH.{oB KaJrbqr{r, o6pa6orxa
3anorHuTenr B BoAHOff Cpe4e. l{uenno gTri BoAopacTBopgMbre BerqecTBa,
Koropble BblAeJrtlorcf II3 3arloJlHrirelrt , flBltsrorasi xatc 6u <u€venrnnuu
tAaMa)) Ir OKa3brBaroT cyrqecTBeHHoe BJIHTHHo Ha fr.rApaTaqHro r.r TBepAo_
H e ap6oruTa. flosrolry o,{HuM r.r3 s$$exrurxux xanpanlenr.rfi c{r.rraerc,
noJHoe SkcTparlrpoBaHHe BoAopacTBopItMbIX Ber{eCTB A3 3arIOjIHr{TeJL B

flpoqecce o6raropax(aBaHur n xu4xofi cpege. Hauu 6u:ro uccle4orano
BJtusnve tqe;roqHbrx I.t Kr.rc:rbtx Bo"qHux cpeA Ha npoqecc o6laropaxnnanra_a
sanolnure:ra [3].

Ille:ro.rHylo u xricJryro BoAy florytrara r{3BecrHErM cfloco6oM. ,{ononnra-
TcnbHo, rqenoquocrl z<ugxofi cpeAr,r noBbrrJraJrrr nyreM Ao6aBreuri, pa3,rl{q_
Hbrx xaMr-I.recKr.rx go6anon.

Heo6xo4lrno orMernrb, rrro noBbrlueHu€ pH xrlgxofi cpegrr 6laronpuxr-
HO CKa3brBaeTcr Ha SKCTparHpoBaHr.ru BpeAHbrx BerqecTB rr3 3aIroJrHI.rTeJr.{.

flogroroueunuii sano.:ruure.irr, no-BHAuMoMy, xapa(Teplr3yeTc, yJryqrtreu-
noi norepxuocrbro rro cpaBneHfiro c pqcoBofi :ryerofi, o6pa6oraHHofi TpaAli-
quOHHbrM cloco6oM, cJreAoBaTeIbHO, ynpoqHreTct 3OHa crlenJlgHx, Brxy-
Ilero H opraHr4argcl(oro 3a[oJrHaTelr.

Ha ocHoraHur.r npoBeAgguoro jrsreparypHoro aHaru3a a Hayr{Ho,Hccre-
,qoBaTeJlbcnlrx pa6oT HaMH paspa6orana TexHoJrorur npor.r3BoAcTBa ap6o-
JII,ITa C IiCnOiIb3OBaHIteM B XaqecTBe 3anoJrHrlTejrr - pficoBofi 

'y3rr,r 
u 3aMe_

Hr{TeJrf qacrlt rIeMeHTa - orxoAoB npoMbrrtrJrgggocrl.l _ go:r T3C r.r KoreJrb_
HbIX IIIJIAKOB.

Bnnycx ap6olurornx r.rs4e:rNi nyreM npaMeHeHrzr npeAnoxeHHbtx rex-
HoJrorfiqecrt.tx rrpx€MoB B Texrro:lotua npeccyeMoro ap6orrira no3BoJIurb
HacbITHTb pbrHor( cTpoHTeJIbHbtMH MaTepr.raJaMII BbICOKO|O KarrecrBa, a TarcI{e oT-
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rrrraroqlDrcr cpaBHlrrerbno nesucoltofi qesofi .

O6o6rqar numenpxBeAeHtble, neo6xo*rh,ro crrMsrrrb, {ro BHeApeHfie rexuoJro-

rwi [peccyeMoro ap6omra nogsorter rroMr.rMo 3l{oHoMr{tlecroro gib$elcra B c$epe

npori3BoacrBa 3ooemnBnbrx KoHgrpyiquorrHo{eraor.r3orsqfioHHbrx MaTepr4anoB

noJrj,rrrrrb .qonoJrHr{TeJrbr*rfi sr@EoMuqecrctrl stptlem sa cver yuenrrueflHs [poMbIIu-

nenxux rlr6pocon r, 3arpt3HeHr.rr LIMr.r olgy"rrcaroqeE cperbl.
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YAR621. 365.2:621 .317 .329

MOrqEn bH bt E nPEflcTABn EH nfl
oJr EKTpOn h3H btx u rA3opA3pfl EH btx
EN EKTPOTEXHOfi Oril qECKI4X

YCTAHOBOK C NUTAHI4EM TOKOM
cfloxHor4 ooPMbt

O.K. EoiKo! E.B. flruqurxa
Ilaenodapcxud eocydapcmeennot ynueepcumem

um. C. Topafieapoea

E.B. Flrnqurxa

O uc x u E eocy) a pcmee H H bfi mexn u..r ecxu E yH uee pc u mem, pocc ug

Matlatada 4o udat peotnapdw anua c moqrydbty oKlulctJwHmmuK cyn6 a c un
na4day rcziziude atutrcau rygleai mytrleei moKnefl rplpKmelpmiK oExmp,u3dik
ctcane easpaspadmw$ oJreKmpomextoroeuuJtbut ryondar.peattapdwry node
4npanadar

B cmamue lxtcc.uampueatomcn nodetu etermpnusuow u easopnspnduou
orcKmlnmexHoJto?uuect<1rx lcmaHoaoK c umaHuert moKo.l/t ctwacnoi {lopttot,
no]ry4eH ue Ha ocHoge aHaJuBa 3K6U6clleHmHbE CXql! 3A,VStqeHUt ycmclHoaoK.

The erticle considers the model prelentations of electrolysis and gas-
discharge electrotechnical sets with the Tnwer supply of complex form current.
The sets wete obtained on the basis of equivqlent set substitution scheme
analvsis.

,{nx paepa6orxu aBToMarr.r3upoBaHHbrx cucreM yrrpaBJr€Hur rexHolrorr,r-
rrgcKItMX npoqeccaMr.r B SJreKTpoJII'r3HbrX r4 ra3opa3ptAHbrx 3JreKTpoTexHojro_
rrqecrui:( ycrauoBrax (3TV) c fir{raHrroM rorou cnoxnofi $opuu (TCO),
pa3pa6orKn HeAoporlrx xc1or{HaKoB nHTaHr4Jr c BbrcoKr.rM ro,(b(baqneHToM
MoIqHocrH r.r xug ueo6xogNMa KoJruqecrBeHHaJr oqeHxa rrpoqeccoB r.r 3r{aHne
MexaELI3Ma mlexui, npoficxoArrqux B TexHo;roruqecKoM 3Ber{e. Cre,qosa-
TeJhHo, MareMarrrqecru{e MoAeJru 3TY c nlnaHrleM TC(D neo6xogzMH ,{:r-:r
pac\era v nn6opa paquouaJrbultx oneKTpr{.recKax pgxuMoB yorar{oBor{.

Vcraqonreuo [-5], uro B gJremrpoJra3Hhrx n ra3opa3prA]rbrx OTV c ]rgve-
rreHHeM cneKTpa r,rIn qacToTbr nepeMeHHoro SJreKTpoMarHI.rTHoro noJls I.r3_



Ns2.2004 r.

MeHtrorcr KuHgrHqecKne cBoiicrBa 3apt KeHHBlx qacrull BelqecrBa, onpe,qenfio-

tr1ax flpoqeccbr nomprr3aqlu I4 I{HTgHcIiBHocrL, rroJlt B npusnerrpognux o6nacrrx.

3ro o6ycnoururavr 3Mr.IccrloHnbre I{ oKl.Icrarerbuo-BoccraHoBllreJrbHble flpoq€ccbl

Ha orerflpo,qax, npoqeccbl B Me?KJJI€Iffpo.4Ho[{ npoMolg/rl(e (Hanpuuep, uonusaqu-

oHnlte apoueccbr H npoqeccbl LI3,ryqeHH;t cron6a pa3pfl.4a).

Cxeuu uoAelefi oJrempoJ i3Hblx rI rasopa:pr4nux 3TV nogpo6uo paccuorpe-

uu r [1-5]. B crac,e r.rccleayeM BJrIrtHIre qacrorr,I Ha [apaMerphr oI{BuBaJIeHTIl'Ix

cxeM 3aMeqenat a MoAeJrIr 3JrercrpoJru3Hr,Ix r,r ra3opanpsnHblx 3TY c nurasr'reu

TCO.

Tax, npu Hylenofi qacrore nxraloqero Ha[pD{(eHI]JI Kaprnxa B [pH3JIeI(-

rpognoii o6nacru, Hanpr{M€p, croJl6a pa3ptAa BbttJUIArrr cJreAyroIqHM o6pa-

gou. Ha rpaHaqe e,rerrpog-cro.:r6 Ayrl.r, BcJr€AcrBI'Ie cKaqKa rroreuqlralra,

Bo3ur.rKaer npIDJIeKTpoAaoe na,qeHlre Hatrprtll(eflltt. Iraluas qacrb I(aroAHo-

ro naAeHwr HanprxeHr{fl npoucxo,4tr r o6racrz npocrpaHcrBeuHol'o 3aptAa

-tlneHrMropoBcKoM cnoe>. B npuxaro4noi o6racrx BblAertlor raoKe croE

uour{3aquu, HenocpeAcrBeHHo npuMbIKaloqai K (nerrMlopoBoroMy cJlorc),

lr c;rofi rennonpoBoAHocrx, paononoxeanrri ueNgy cro.:r6ou ApI{ H o6Jrac-

rbro Honu3arlur,r. <<Jleururoporcr<Nfi c:rofi> Bo3HI'IKaor Ha rpaHurle gJIeKrpoA-

cron6 4yru BcJreAcrBrre pa3Hof [oABl,rxHocrl{ S.IIeKTpoHoB r'I HorroB I'I npe.{-

craBJrter co6ofi grofinoii saexrprauecxuii clofi (A3C). flpu erort npul{aroA-

HOe naAeHI'Ie Hatlpt)KeHH-{ OnpeAeJlteTO.f, BC€MII nep€qIICiIeHHr'IMI'I cOCTaBJIg-

IOUII{MII

LU*=Lg,*+LU,+LU^.
Bo upeux ycraHoBreHlrf, rcefi erofi crpyKTyphl HanptxeHHocrb nonq E0

Menrercr{. B ,{3C no:re ycuJrlrBaerct no cpaBHeHI{Io c nepBouaqarbHof Ha-

nprxeHHocrbro. a B Mex3reKTpo,lIHoM npoMexyrxe (c-ron6e pa3ptla) cHU-

xaerct, Ilocr(oJrbxy qacTh noJl.s, co3AaBaeMofo 3ap'IAaMli Ha (aToAe, SKpa-

Hr.rpyercs clroeM o6aeMnoro 3apsAa. Ilocxo,nrxy Hallpt)KeHHocrb no:rt co

BpeMeHeM rz3MeHfeTct, To Ilo-trBrt€Tcs roK cMelqeHllt. flo rraepe roro, KaK

3JreKTpOHbr orcrynaror, ToJIlquHa cnoll o6reMHofo oaprga pacter. Tarxe
pacr€T u npr.rKaroAHoe fl4qeHae Hturpt]Kenru. Hanp.rxeulre B nJIa3Me rrplr gToM

na4aer. flplr AocrHx(eHHI,I npH3lreK-rpoAHblM crosM Heroropoi ro,rquun d'

BeJrIrqEHa ,{Un cranorrltcx nourn pannoii noJrHoMy HaflpffI(eHaro Uu, npu-

ro)I(eHr{oMy K gnexrpoAaM. Hanprxeune B nJra3Me npaxruqecrn rlcqe3aer.

Bce naAenr.re HarrptrreHxt cocpeaoroqeHo B [puxaroAl{oM cloe. 3a rpeua

yCTaHOBJIeI{fit CTaqI'IoHapHorO COCTOtHIt.f, IJIOTHOCTI' IIOJIIIOTO rOxa n [3C
onpe.qeuorct cluMofi nnctruocrl{ mKoB noJltpu3aql{}r I{ npoBoAHMocrH. floxsile-
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H}Ie cocTaBJ-rfioulei n.rornocru rora cMer{eHrxl B fipuKaTo,qHofi o6r-racTa cBr3aHo c
[orrpr€a{n€fr 3ap{4oB B cnoe d. fIpH ycrar{oBJr€Har{ maqrroHapHoro cosrorHrlr,
Bexmp Ha[pffKeHHocru 3JreKrpnlr€cr(oro nojrr B rrpri3lrempo4nofi o6:racra roepac_
Taer no cpaBrreuuro c E na eemvuNy Bemopa rronrpr€aulru p. O6u*ro no,rararor,
IITO 3TO CnpaBeArLiFo TOnbKO AIS nepexoAHolo pex(I,IMa, r{ fiocJre ycTaHoBJIeHrrJr CTa-
qr{oHapHoro cocrofiHlrr mr( cMerqeHur vcqe3aer. Iloorouy noffrpu3arluefi cpeAbt
npene6perarcrr.

O4aaro gaxe nplr crarlxonapHbrx gnercrpuqecrr.rx fro;rrx B npn3rerrpoA-
nofi o6lacrn rl rloJroxureJrbHov cron6e pasp.r4a 6r,r,ru o6lrapyxearr nrzsro-
rlacrorubre xo:re6anlrs nopr,4ra 16.12000 fq. Bneprrre oua orcrrepHMeuTanb_
Ho ycraHoBJreHbr JleHruropor,a r-r Tonxcolr. Hsuepenal npoBoArinfl 3oH,qoBbrM
MeroAoM s cror6e pa3pr,qa rru3noro .qaBJrear.r;r. Orcnepnnreurrr fa6opa no4_
TBepAI{Jrri, qro rlcroqnnr ireHrM}opoBcxl,rx Kore6aHafi nor€JIH3oBaH B nDu_
cTeHoqHoM CJloe KaTO.UA.

Paccuoqluu npfir{HHy Bo3Hr.r(HoBeHEf, JreHrMropoBcrr.rx rone6aul.ri n cror_
6e paspxga npu noe4eiicrrrax craqr.roHapuoro gre(rptrqgc(oro [orr.

CorjracHo 12, 4, 5), B rrpr43lre(Tpo,{Hofi o6nacru rroA AeficrrneM rroJu Ha-
[p.{xer{Hocrr,ro E rosHHKaer ,{3C, xoropufi MoxHo paccMaTprrBarb r{ar{ 3It-
B[BareHTHbrt s:rexrponuuii KouAeHcarop. fllornocrt 3aprAoo B o6r:ra4_
ltax ,{3C 6orbrne, .{eM nJrorEocrr, 3ap{AoB B nla3rre. Arollu pacnoJroxer{br
cirurtrKoM TecHo r.i criJrLHo B3ar.iMoA€ficrByror. floerolry BlryrpeHuug rapMo_
HBI(H aroMHbtx ocqrrrsqltfi r.r3MeHrrorcr. Co6crseHHlre tlacrorbt trore6a_
Hui 3&pr.4oB a .{3C paeua:nBarorcs grrlMu nsauuogeftcrarzxMrr n crrJrr,Ho
rro,{aBr;rrorcg ulru. Kos$i}zquenr rpeglrr crarroBnTcr o.reHl 6o,,rlurIrr..r. flo-
groMy qacrorbr co6crseHqrrx KoJre6aurfi 6yg1n 4pyranaH, veu g:rx cro6o.4-
Hbrx aroMoB. {acrora ro:re6anr.rfi npocrpar{crBeHHoro 3apsga r.r 6u.na a3ue-
peHa fa6opoM B npucreHot{HoM croe (aroAa nonoxHTcjrbHoro croJr6a pa3-
prAa Hlr3lroro AaBngHn.s, 3ro 6unu Hr.r3KoqacrorHLre rone6anlr.f BrtefiHefi
o6xnaAKn gJIgKTpoHHoro KoHAeHcaTopa B ycJloBrrrx rrpHJroxefllu K 3Jr€xTpo-

AaM craqnoHapnoro nanplxenlrr U.
flonaxeu, qro Aarl{o nprl ro:gei.icrrar nocrorHHoro nanprxenlr.r U uc-

TorrHr.rra trr,rraHlzr napaMerpnqec(oe u3M€]reHI{e eMKocra A3C ruaa
CpcQ)=Co-LC cos2@t. A)

o6ycroBnaBaer reHepr.rpoBaHr{e BbrcrtrHx rapMont4K To(a. Ha puc. 1 noxaoa-
Ho rr3MeHeHu€ eunocru ,{3C Il-5].

flycru ror< B qenu orrpeAeJrrerc.{ rro :axony Oua



Nl^o nnn,i - n-7
I \1/2. -ZU\J+ | . Zt

Hsnecrno, rro ([ynxqar alqa
crenexnofi prg

,=i;#;6="[, ".('-f*.-')] (3)

*,"0" lrl 't uoxer 6urr Pasroxena n

J- =1aaaa2 +x3 +... + x' -l_x
rfopuyre (4) poirr .r Hrpacr 

L{"o"zrt . flosror'.ry ,,p" 49.1

r*4q"o,2-, *[^cc 
)' 

*.' -,.[{ 
)' "o,' 

2., *...

Bocnonlsyoucr cJre,{yrcrqI.IMH TpI{rorroMerpltqecralru $opuylauu

"o"'o =1**"?o; cos3 a = 1cos3a * 1"oao r t.o.244

(4)

(s)L

floc,re npeo6pasoraur.rfi rr'rpaxreHar (5) ero rrpaBat rlacrb rIpHMer BI'IA

i1 (6)

[1'. 
;[f I ).[::. i(f )' ) 

""",,,. ][f )' 
*,,,,. r[-f 

I -. -,]

Taxuu o6pasorra, rrpn rrepso.rnqgcxoM a3MeHeHrrI{ flapaMerpa fiepeMeHuylo

eMrocrb Moxxo npeAcraBltrb pxgou (D1pre:

c p"Q)= co +ficocos(ktot + fo)

3Aecr o - oclioBHas qacrora Ir3MeHeulrt eMKoorlr A3C; qo -
Saaa k-fi rapMoHuKH; Co - nocroauuar cocraBrsrolqiul pxga; Cr

4a k-i rapuonuru.r prga.

<7)

IraqaJrbHa.,{

- aMnJIr.ITy-

Puc.l.IlapaMerp{qeg$e rr:MeHellue eMl(ocrllarofinoro e,lerrpu'recxoro c-mq 3TY
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Blrpaxeurze (7) uoxno BbrpirlHTb qepe3 [poBoAr.tMoc]b gJreMerrra

ck) = co + ) cr co s(kat + q) (8)

Ec:ra x e:reuenry c rep€MeHHbrMH flapaMerpaMll flpr.rJroxeHo rrocrorHuoe
HanpjrxeHne, To ToIr B 3JIeMeHTe paBeH

i = cQ).U = GoIt o +pG ru cos kat

C:regorarenruo, Aarxe rrpa BrurroqeHr.rr4 nocrosNqofi 3Ac H r43MsHeHxr, tla-
paMsrpoB eMKocrll ,{9C no 3a(ouy KocnHyca c qacroroii 2ott, ror B Mexg-
iIeKTpoAHoM npoMorq/rKe nMeer BrJcmHe rapMoHHKr{ (vacrorr,r ztul;t, 4olt,60Jt),

Avnnuryglr rapMoHHK ror<a sorzsefino 3zlBr{csr or rosi[$aquexra f. fo*
cocroar ri3 nocromrxoi fi nepeMeHnoi cocraBarroqax, coAep)Karqux ila 

"up-MoHXKn ocHoBuofr qacTorhr H3MeHeHfir rrapaMerpa eMxocrn [OC. Taruv o6-
pa3oM, rBMeHenHe napaMerpoB eMKocrH,{3C npousao4ur npeo6pa3oBaHae
cneKTpa: rvnar nynerofi qacrorbr BxoAr{oro crrruaJra npeo6pa3yercs B rrr-
Hrrr{ qacror, Kparrrbrx ocuosuofi qacrore r{3MeHeHr,rr napaMerpa. Ilepeveu-
Hoe Bo BpeMeHr.r eMKocrHoe conporr.rBJreurre ,{3C, no,4o6uo HeJrruefiHoMy
3JIeMeHTy, rBI.reTC.Jl reHepaTopoM BHcmIrx rapMoHr,rK ToKa Il HanprxeHr.rr.

B ornuqrle or roe4eicrnrur Hanpffr(eHn{ nyJreBoii qacrorr,t, flpa Bo3Aei-
c'tBvtl ctrllygotr4anbHofo HarprxeHr.rs peryrrpyeMot qacToTbr II E3MeHeFr.rfi

napaMerpoB eMr{ocrrr ,{3C no rpeuenx, ToK E rIe[H oflpe,{sjraTc.s KaK

i=c,*Q)!+u{+9
at at

Ileproe claraeuoe o6ycJ-roBreuo r{3MeHeHr{eM Haflprx(€Hllr r,rcrortHl,rKa
rrkrraurl;, BTopoe * q3MeHeHr.{eM eMKocrlr ,{3C no BpeMen}r. B rnpaxenan
(10) noxn:rxercx go6aeouuoe cJraraeMoe, Bbr3brBaeMoe rl3MeHeHlreM Beraqq-
Hbr eMr(ocru !3C. B vacruocru, B cryqae rrpajroxrcHur K gJreMeHTy nocrorH-
HOrO HaIIprxgHHr nepBoe cilaraeMoe paBHo HyJrIo, HO B eMKOCTIT }rMe€TCt
ToK, rrpolopqlionarbHbrfi c(opocra ee v3MeHeHH{. C,negonarelr,ro, evxoc:r-
HbIfi greMeHT c nepeMeuubrM apaMerpoM npeo6pa:yer nocrorHxo€ Harrpr-
xeHue B rlgpendeHHbtfi Tox.

Bosgeficrnrze Ha eMr{ocrb,{3C cunycoNAaJrbHoro Hanprri(olrrit
Uo=U^cosatt, rr3Men{rolqerocr c.racrorofi to, o6ycnouuraer roK B gJreMeH-

Te, 3HaqeHE€ KOTOpOTO OnpeAeJltgrcs H3 Bbrpax(eHl,Ir Br.rAa

(e)

(10)

i = G Q). u, = G oU,, cns at +%P c- 
"o.{, 

n *.,)t +\-)c, cos(a, - k',)t . gr1
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3lecr c(l) - co + ) G o coskotrt - I{3MeHeHHe rpoBoAuMocru [3C no rpeueun;

o, - qacrora ncpeueuuofi npono4auocrH ,[l?C.

To ecrr npr.r no3gefictral'I cnuycol4AaJrbHoro Harptxeullt qacrmofi o ror
cocronr r{3 rapuoHra.recr<oii cocraBn.{iol{efi npo opquoHail},Hoi BxoAHoMy

cHrHaIy, a rapMoHl.Iqec(I{x cocTaBJrtlolqax c qacToTaMI'I, paBHblMH cyMMaM

r.r pa3HocrrM qacrorbl BxoAHofo crrrHana z qacror nepeMeHHoi rrpoBoAltMo-

cru. Brrxognaa pearqu.s co.{epxnr rlacrortl, noropl'Ix Eel B licxo.qHoM orrr-

Hare u nepeMeunou napauerpe ,{3C.
,{:rr axanrsa ycraHoBrrBrneroc{ pexxMa B rlrsrrrl' coAep)xar4ci nepr.ro4n-

qecKu H3Mentlorqyroc.a c vacrmoii tr't2 eMKocrb ,{3C, ue:ranefinoe conporaB-

JreHrie pa3ptAHoro npoMexyr(a Rg, uugyxrunuoe r'I aKTI'IBHoe cofiporuBre-

HHt rrcroqHl{Ka nfiTaulir Rr, tr,, uoxuo ficfioirr'3oBarb Meroa KoMnJreKcHLlX

aMnnI{TyA. flycrl n cxcMy 3aMeqeHut ycrauoaKa BxoAHT rlcroqurlK c Ha-

nprx(oHlteM

u =U 
^cos\oJ 

+q) '
HenlrneiiHas aKT BHat Harpy3(a ra3opa3pt'{Hofi ycranoB(I{ anfipoKclt-

Mnpyercs qenourcofi, cocrosi{eii l{3 nocneAoBarerr'Ho B lloqeHHoro coflpo-

THBJTeHT{{ R, a ecrpeunoi sgc E, (puc.2).

Vpanr.rexrae paBEoBeclu Harpflxeuuii B paccMarpqBaeMof qenrl HMeer BI.IA

L, ! t iR, + iR, - E7 , c;c?)fidt =IJ 
^cos(to( 

, at\ (2)
'dt ' -' J

flpeo6pasyelr Bbtpal(eHlie AJI.I eMKocrH [3C, npunuua.r Bo BHItMaHue

nupaxeane (2)

cpco
(13)

3accl 1-i = 49.1 - r:ry6aua vogy,uurn elrrocru ,Il3C.

=- ---L_ -,- = .L(t+ 
7, cos(,,.,,r + p,)).

c.[i-49*'t,,'*e,)J 
( 

o

Pnc.2. 3rcsnBa.trerrnrafi cxeMa 3aMer{el lq ra3opalpt'Auoii ycragoBlsr
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V.nerra, .]lro :1o61'ro cr.rnyco44rrJrbHo r.r3M€mrcrqyrocr ifuxr<quro Mon(Ho Bbrpa-
3urb qepe3 KoMrrJreKcHbre aMrrlrr.rryAr,I. flocro.ir,ry pa3Hocrr, coflp.fixeHHbrx quceJr

paBHA An - Aht = J Ltn\A^t, To Mo)KHo 3anHcaTb

r -(A^)=;(A" - A.,)

Cnpanegrrana rl,qpyra;r $opua npegcranjreHfi.s flepuoAr.rqecxoii Qynxqnu
c noMorqbro KoMnJTeKcHLIX qHCgJI

(1s)

(14)

r0= a.1(io*;- -!4a*'i
J-\r-t &-1 I

3.recr io = 
AL"', 

. Ao =9 " '' ,
\lz \L

i k = cos kot + j sin kat - ejk^, ;ik = cos kat - j sin kot = u- 
i*^ 

.

Torga rapuouuuecKn r.r3MgHrroluoecr npliparq€Hr.re eMKocrrr,{OC uoxno
Bbrpa3uTb cJr€AyroqlrM o6pasov

^q)=+\ai-ed=L-l*"',,"'+'-L!"-i,,"-i,,'l (16)' ' j2' j.lzlco ca l

la""u A-c 
=f 4!.llnE - aelic-uy,ouree 3HaHeHHe BeJTnqHHbr nphpaqcHH,rLo \ Lo ,/

evxocru A3C.
Bregr o6osnauex *, p=E-"t*., u=Ll^ "-t* Sopltyoy (16) npeAcraBuM' c" c,.B BU.4e

rcp1=!Qr.ent + p.e i'.-) (17)

AHalrornqHo BStpa3nM qepe3 r(oMIIJreKcHbre aMnJrHTyAbr Hanpfl(eHHe nc-
ToqHurta r.r ror<. Yqreu npu oroM, qro aMrrJrriryAa ycrauonunmr.rxcr xo.re6a-
nr.ri roxa r.r Hanp{xenur rBnrerc{ neficrei.rre:rurru '*rc;rolt

u = 0 ," ns(a rt + ar) = *"(t ,,"i'"
i = I, cos(ar,,t + ar) = n"l,ui',^'

JAecb ,1, = ar * az - qaclora rolebanur roKa, o6yc.nouenlrax qacrorofi
rlanprxeHm HcroqHaKa fiuranprs, r.r qacroroii rcore6anas nplrparqeHus eM(o-
cru,{3C.

Ooplry,ur (17) u (18) seo6xoAauo noAcraBr.rrb n (12). flpupanuxr roe$-
tluqaeurr,r npra 3KcrroueHTax c oAuHaKoBbrMI.i rracroraMu, noJryqnM cr,IcreMy
ypaBHeHuii Ar.s roKoB pa3Hhrx qacror. Peural ery cucreMy oruocHTeirbHo
KoMrrJrer(cHbrx aMnJrHTyI ToKoB pa3luqHbrx tracToT, onpeAeJrrroTcJl ycJIoBHt

(18)
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t-JIe
xonrypa (to ecru paqr.roHa.rbHbrft srerrpuvecrr.rfi pexlru ycranonru).

Taxrrra o6palorra, gKBr{BaneHTHbIe oxgMbr 3aMelqeHl.rt gJreKTpoJIIr3Hbrx u
rasopa3prAHETx 3TV c nrlraulreM ToKoM croxnofi tfopurr go;rxusr cogep-
)I@T6 rle roJrbKo genuuefinrre coflpo .tBlrgHnr 3neKTpolrHToB unn crol6a pa:-
pgAa, Ho r4 napaMerpnseckn I,I3MeHfiorqHecr eMr{ocrll ABofrHoro oJreKTpliqec-

Koro cJror r npuano4nofi a npararo4noi o6nacrsx. Comnercrneuno coega-

Hrie MoAeJru 3TV c TCO npeanonarasa neo6xo,{rnrocrr yroqHexr.rr yxe cy-
rqecrByrorqux MareMarl,rqecKfix onHcaHufr 3[eKTponH3epoB n ra3opa3pf,Arrr,rx

ycTaHoBor.
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Y8K631.372:621.825

K BONPOCY NPUMEHEHUA HA TPAKTOPAX
ruEPonr HAM 14 q EGKI4X MyOT

A.H. FopAneHKo, F.E. l46parumoea

Ilaen oda pc xu d eocy1a pcmeeH Hu fi yu uee pcu mem

unt. C.Topadeupoea

- Reni.rcmix JrcaHe mapmy aawuua,'tapatadaeot zudpaetuxanwtj
Mwmqrapobt4 qypbutbtcbtHa aceHe onqpdbtry cunqmmaMa.rapbuta aHaru3
acypeisittzetL Tpaxmoptw@a zudgtemtxa,ta4 uyQmatalfiot. gotdany crcainot
ycotuotcmap 6epittzea

Ilpueedeu aHaru3 KoHcmptrc4ui zudpodunanuuecrcux ulSm
mpaHcnoryHbtx u mtzotbnc .uctwuH u ltx xapxmepucmux. lauat pexo.tveudaquu
no npuueneuua zudpoduuanutecnu a1@m Ha mlnKrxolxt-x.

The organized analysis construction hydraulic mulfs transpri and trac-
tive machines qnd theirfeatures. Sentences are Given overusing the hydraulic
clutch on tractox

Brrcora.r fl poa3BoAsreJrLnocrb rpaxropoB ruoxer 6brrr o6ecne.reua ga

cqer )tseJllTqeHrr-a pa6oqrx cxopocrefi H HHTeHcItBHocrlr ltx HcnoJrl,soBanxt,
:ITO [pr.iBOAr.rT K rIOBbImeHr.Irc Ar4HaMr{lrecKr{x Harpy3oK H HaIIp.flXeHHOCTH

neraJrefi n y3iroB TpaKTopa.

Ognrar'a u: orBercrBeHnbrx y3JIoB TpaKTopa, pa6oratoqrnx B Tr)r(eJr6rx
ycJroBrxrx, .sBnserc.fi Myibra cqeueHr.rs, np€Aua3HaqeHuiur .qffr nJraBuoro rpo-
faHtle u pa3roHa MauriHo-Tpar{TopHoro arperaTa, Anr pa3seArrrreHar BeAy-
rqero BaJra (opo6rur nepeAaq r,r Koner{qaroro Ba.rra ABurareJrr rrpu nepeKJrro-
s€HHlr nepe.qaq rr AJrr [peAoxpaHeHr{J{ Aera:refi TpaHcMr.rccnH or rrpeMepHbrx

,qfiI{aMr{qecrnx Harpy3or. Ha rpaxropax nper.rMyqecrBerrno rrpr.rMeurrorct
(lpuxqnonnue uy$rrr cqennenrlr-

flpr.r paeroue MarlfiHo-TpaxropHoro arperara npoHcxo.qrrr npo6yrccoB-
Ka BeAoMbrx 4r.rcnor ([purqnonuoi lry([tu cqerrJreHn.{. [eranr uySru
cqenfleHra.s HarpeBaroTcr Ao TeMnepaTypbr, KoTopar 3aBHcHT oT BeJr}ItrH-
nn pa6orn 6yrconaur.rr. C yne:rr.rueuuev pa6ocux cropocrefi pa6ora 6yr-
coBaHlrs yBelaqriBaeTcr r.t IIoBtIuaeTcr TeMrl€paTypa HarpeBalllI' AeTa-
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nefi uy$rn cqerrneHr{r. Ognonpeueauo yxyAmaroror ycJroBLrrI pa3roxa Ma-

II]r.rHo-Tpa(TopHoro arperaTa
OpuxquoHfi afl Myabra cqennernu o6ecnoqr{Baer nepeArgy Kp}'Tfiqero MoMeHTa,

rrpeBbrmiuorqero HoruNnamnuf rpy'rxqrfi Iuoverr ,{nrlrarent v 2,5-3 ,5 pasa. Crc'
,qoBareJrbHo, oHa rrpeAoxpiufieT TpaHcMnccl4ro Il Arnrare;rb oT neperpy3o& npeB6r-

miuoqrr( MoMeHT rpemr lryipru cqerrJreHl.It.

O6ecnequsas ,(ecrKylo cBt3b Korefltraroro BaJla ,qBI,IrareJIt c rpaHcMllc-

cneii rparropa, Spurqnouuar ruyifra cqeu:reaat He oKL3bIBaer Brrrsnvri Ea

Kp]'THJrbHhrg rore6anr.r.f, cucreMbl: ABrrrarerb - TpancMr,rccnt.

Vxasannue rreAocrarKr.r $pHrqnonnofi uytfrn cqeuena{ ycrpaHtrorct
npn ycrar{oB(e Ha rpaKTop r[Apo,qltu:rMurlecxofi r'.ryQru, ocIroBHhIMH Aoc-

TOr.rHCTBaMr.r XOrOpOfi tBirttOTCS:

- BO3MOXHOCTb nJraBHOrO Tp0tAHj"jfr U pa3folta MaUU,IHO-TpaICTOpHOTO ar-
perara r{a rro6ofi fiepeAa.re;

- orpaHr.rrretfie KpyruJrr'Hbrx Kore6anuii: rugpouytfra pa3,qeJrter crrcre-

My [pr.rBoAa Ea ABe qagrrr raK, qro Maccbl H ]Tlpyrue ),EracrKr.{ oAHoft rIacrI.I

ne BJru.f,ror Ha qacrory co6crBgnublx xo;re6axNfi gpyrofi .racru; KpyrIrJIb-

nue xone6arrrlr, Bo3nnxrnue Ha oAHoM rr3 BaJIoB $lrnrrpyrorcl rngpoMyQ-

rofi ra ne flspeAarorcs na 4ppofi nal;

- HaAexI{OcTb B 3KcIIJIyaraIIsu: OTCyTcTByIOT Tpyqueot flapbl Lt, cJIeAo-

BareJrbHo, n3noc ocuoBHbrx gora.nefi rugpouytlru;

- 6ecrnyunocrr pa6orbr.

B ro xe BpeMr rnApoAnHaMlrqecrl4M Iraytptau cnoficrreHHbr ABa ocHoB-

IIbIX HO.IIOCTATKA:

- cKopocrb BeAoMoro Bana rrplr rroMIiHaJIbHbIx o6oporax u HoMuHaJrbI{oM

KplrrrlleM MoMeHre ,qBr,rrareJrr MeHbrtre cKopocrll BeAyu{€fo zata ua 2-3!io,

r.e. KII,{ ru4porryi}ru He Mox(er 6lrrr 6o:rrrue 98"/o; nmepxnlran 3Heprli.f,

npeBpar{aercs B TelJro t.qylqe€ na HarpeB AeraJrefi ru4porrayiprrl;

- rr.rr{tr)oAr4naMl.r.reora* uyifra ne o6ecngquBaer noJlHoro passeAuHefiwl BeAy-

qem r{ Be,qoMoro BaJroB }r rrogmMy B npI{BoAe rpaHcrroprtnx uar.nllr neobxogNno

irpsAycMatrplrBarb 4ouonr*rreuro tfpirxutlouryro lty$ry cqerrJrerut.

Heclrorpx Ha crrMeqgfiHbre HeAocrarKx, B [ocJIeAH€e BpeMt cra]roBlrrct Aogra-

mqHo rtrupoKnM rlprrMeHeHr.Ie rlrApoauHaM[qecruIx uyt[r na cerbcl{oxo3tficTBeH-

Hbrx rparmpax. Tarc ifupuu Fendt (OPf) u Allgaier sbrrrycxalor rlsrbre ceMeficma

loJrecxbrx cenrcl(oxosrficrnenuux rpaxropoB pa3JIrrIH6Ix Kraccon, o6opygonanrcrx

rrqpoMy$raMr.r r{ MHomsryfie]rqarbrur,I ropo6xauu fi€peAaq (8-12 cq'nenefi).

ft44polurraun {ecro-{ r'ry$tr4 Ioropat ryHMenJrJIircb fflnb Ha rpalco'pe Porsh€ ib}4-

rrll Allgaier, r uacroxrqee Bpen{l Haquraer Hrxo4{rb 6oneo Iurporoe nplrueuerule.
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Cemcxoxogsficrsennlrfi rparmp Farmer 25 rfrlpuu Fendt c Aa3ereM Boar-
Horo oxJraxAeHrzr uoqnocrrro 42 Jr.c. r,rMeEr rr.rApoAv HaMaqecfiyro My$ry u pe_
nepcr.rnnyo KIIIL

Vur.rnepca,nlxrrfi xo,recnnii Tpa(rop no cxevre 4x4 r,aorqnocrlro 62 n.c.,
aurnyoxaewrfi Szpvoi Fendt, [peAua3HaqeH AJrr 3eMJrrHbrx pa6or ua crpo_
rrrgJrbcrBe n Mox(gr 6rrrl paqaoua:nHo rrcrloJrb3oBaH na sevnepoino-rpanc-
rroprHbrx pa6orax B ce:rbcroM xos.sficrse. Ha rpar:rope ycraHoBJreHa rri,q_
poAr{HaMr.r uecKaa ruyQra.

' Tparrop Super 2000V (OPf) $upuu Schluter c ABr4rarer€M Morqxocrbro
i65 :r.c., xoroptrfi pa3BriBasr uarcuua:tnuii r.pyrxqrafi uollenr 65 Kr.M rrptr
1300 o6llrall., HMeer ruApoAHHaMr.rqecryro uy$ry, o6ecne'raBarorqyro nJraB-
Hbr[ pa3roH Tpa(Topa. Ha rparrope ycrauoBlreHa cnHxpona3r.ipoBaHHa.fi
KfIfI, o6ecnevlrnaxoryas. 12 nepe,qarr nepeAHero u 6 nepe4a.r 3a,4Hero xoAa.

Tpaxrop Favorit-l2 tfzpuu Fendt c Arr3eJreM BogrHoro oxJra(reHrx{ Mom_
nocTrro 110 Jr.c. lrMeer rr.rApoAr.rHaMrr(ecryo uy$ry ra KfIfI, o6ecneuaaaro-
qyrc 16 nepeAaq IlepeAHero r.r 5 nepe4au 3aArrero xoAa.

(Dxpua Ysotta Fraschini e Motorl Breda S.p.A. (I4ratux) rporr3BoAr.rr
ragpolry$ru pa3rrirrHr,rx rqnoB, orBeqarcrqne pa3lrrqHbrM ycnonuxu pa6o-
Tbr ceJrbcKoxo3rfictnennrtx uamuu.

Koncrpyrrr.rnuar cxeMa r.r npHHqHn pa6orrr rrgpoguxauuvecnofi uyerrr
fiEgpo4analrrrvecrar uyi$ra (pr.rc. i) npegcrasrxgr co6oir correraHue Ko-

leca qeurpo6exnoro Hacoca (H) u xo,reca pearrannofi .lryp6HHbr (T) r oxra-
TlrBarorqero ryp6[Hy xoxyxa. Hacocnoe u ryp6uanoe Kojreca Br,rnoJrneubr ro-
pouAanbHbrMH. Bo nayrpennefi noJrocrr.r (ojrec uMerorcr JrorrarKr.r, o6pasyro-
Iql,re Mepr.r.qxor{aJrbubr€ KaHajrbl. Ipocrpancrno, otpanr{qel{Hoe Mexuonaroq-
HltMri KauairaMlr, Hap)D(HbrM TopoM aacocnoro r_r ryp6rrHnoro KoJrec r.r BHyrpeH-
nuu mpou (A), rBnrorcr pa6oqeii nonocrrro. Macca xv4xocru, coorBercrny-
rcIqar pacxoAy qacoca, HaxoAvTcr B oTHOCnTelrbHoM ABux(eHlllt B Mepr,rArro_

Hafibuofr nrocxocrr.r H oAuoBpeMourro Bo BparqeHrirl rorpp ocu uytfrur, conep-
uas a6co:toruoe ABIrxeHr{e rro orrataJrr{.

x{rlAr<ocrr BXoAr.rr B Hacoc H B rlp6uuy a ro.{Kax 1 u 3 u nnxogr.n a3 r*x
B Toqr(ax 2 u 4. Haeocnoe KoJreco, coeAnrrgHHog c BaroM ABttrar€Jrtr, [ptr
BparqeHfi\4 coo6rqaer xuAKocrr.r, 3anojrHrrcrqefi ra4pouytfry, 3anac KHHeTH-
qecKofr gHeprura a gHeprar4 AaBreHHfl. Xlrgrocrr, nocry[afl n ryp6rannoc xo_
reco, npeo6pa.syvr 3anac 3neprlrr4 B Mcxaur.rqecrqlo pa6ory ryp6rmnoro xo:recq
rrpuBoAr ero Bo Bparqeirue. Bufigr ll3 T]?6HHHoro Koreca, xrlq(ocrb Er{oBr, rro[aaa-
sr B Hacocuoe KoJroco H r r4qpouyQre ycTanaBfluBaercr 3aMKlrl"ra:r qr{pKyrrqa,
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xxsognr uex,qy pa6o.nar,sr KotecirMl{.

flepega.ra 3Heprr.ru n rlrApovyipre npoacxo,qltr c orrpeAeJreHnbrMn nor€-

ptMr.r, BHemHs BrrpaJl<alor+lMnc.t B ToM, qro neAourrft BaJr orcraer or BeAy-

trIeto r.iJrr.t npocKaJlb3brBaeT.

flepeue xoacrp5,xqua rNgpor'ayt[r BbrrroirIUIJIIrcb c BHyrp€HHr'IM mpoM A
(pacynorc 1). O,qnaxo, no3,qlree 6bI. o ycranoBteHo, qro n 6orbmnxcrBe cJIy-

qaeB pa6orhl rxgpouy$r nuyrpeunufi Top He Hyx(en, a Bo Mrlorflx cJr]-I[UIx

TOp yxyAmaer xapaKTepl4crlrKy rrE4povyQru, cHnxat oAHoBpeMgHHo ee

3HeproeMrocrb.
B cs.rgu c grHM noJrl IraJrr.r 6orbltroe pacfipoorpaHeHue rl'I4porlyt[rn 6ea

ropa (repxlrxr qacrr IM Ha pl{c. 1). Bneprrre rr-rgponryiprrr 6e: ropa 6m:ru

H3roroBJreHbI arrrnuicxoii $aprtrofi CNmlep. Tarcle ru4porlyifru flonyqunu

mHpoKoe IIpaMgHeHHe Ha TpaHcuopTHblx MalnuHax. oull utraero.r lteulmui
Bec no cpaBHeHHIo c K[accuqecrroft rlr4pouyr[rofi c ropoM I{ nporqe B ri3ro-

TOBJlEHI'II.

Corpeueuurre Kol{crpyKI{nH ru4poruyipr BbIflorHtrcTc.t r 6orlurlncrse
cnyvaer 6es ropa I.TJIH c ropoM He6orBEHx pa3MepoB B uocneAnsM cJrfrag

TOp Ciryxcrr.{rs yBersqeHlt' xeoTKocrH ToHrrIx JIoIraToK rugpouytfr 6oll-
rrloro pa3Mepa, a He AJUI Qopuuporaunr noroxa.

Cooruoruesus reomerprrqecxnx pa3Mepon rn4ponryr[rn (pnc' 1)

re - MaxcI-rMaJIbHbIfi uru aKT(BHbIfi paA{yc MepI'IAHanbHoro cetIeHI'It pa-

6oqefi no:rocrr.r;

r, - MI.IHuMarbHlIfi (nnyrpeuirufi) paAI'Iyc M€plrnua:rluoro cevenlr pa6o-

.{eE [orocr[;

6,=: - orHom€Hue yxa3arrltbrx paAnycoB;
re

r0 - paccro.sHfie (flefiTpafibHofi roqru>> O (qearpa pa6ouefi norocrlt or

ocr.l rpaqeaux lM);
tu = tzz = /1 - pa.Anyc BxoAa B HacocHoe xoreco paBHblii pa4uycy BbrxoAa

rae ryp6runoro roreca;
rtz = rzt = rz - pa&y{yc BbrxoAa L3 HacocHoro xoleca' paouufi paAr{ycy

exo,aa a 'ryp6lrnHoc KoJIeco:

€, =L - orHomeurle yxa3aqxbrx paAr{ycoB;
12

b, - mrpuxa uex:rorlarorlnom KaHarta Ha BxoAe B HacocHoe Ko;reco;

b, - mrapuua MetuouaroqHoro (aHaJra Ha BbIxoAe r,l: HacocHoro roJreca;

35
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€u=2.

B rr4qpar:rrrrecxofi My$ro c ropoM rtrrrpr.Hy KaHaJra Ha BxoAe b, u rtrxo4e
b, uoxuo ncerga ru6pau raKr.rM o6pasoM, qro6br cpeAHm Mepr.rAuaJrbHa,
ckopocTb Cu ;xrgnocra Ha BxoA€ (rowa l) r.r Bbrxo,qe (rovxa 2) ocraBajracb
oAI-rHaKoBoi, r.e., vro6lr Br,rno:rurnocr ycJroBue:

Cn.Fl = Clr.F2, f1)
rne F1 = 2r ' r. ' b. .o. - aArl_.f +eKTr.rBHa.fi [JrOqaAL nofiep€qHoro cgqeHr.r'r Ha

BXOAe B IIaCOCHOe Itojreco,
F2 = 2r. rz.bz.,tr- e$Serrrzrna.r nJror{aAb noneperrHoro cetreun, Ha
BhIXoAe Il3 HaCOCHOTO KOJ-reCa.

flpunuua.r 01B o2do, noryyrrM

rr'b, = rr'[r'L 'r,'b, r))' - or

An.s ruapoMyQrlr 6e: ropa Moxrro 3anricarb cJre.{yrcqee ypaBHeuue:

"Q7 -,;)= "Qi -,;) (3)

Orcroga c gocrarounoii creneHbro roqHocrx onpe.{enrerc, paAnyc HeiiT-
paIbHOfi TOqr{H B 3aBrICr{MOCTti OT aKT}tBHOrO palj9iy}a

F,*
^=, 17

3uaa ro, uoxno Bbrpa3r.IT6 ,qpyrue BerHr{HHbr B 3aB}rcaMocru or ar{TrrBHo-
ro paAHyca.

I Flv\
b,=r,-ro =tlt-il=rl

\'")
Ir..+r f Irt= " " --!lt +' ) tt''- -\

E+f3 )
\r)

(h-,.2 \
br=ro-\ -rl i+-i I\r , 

)

(4)

(s)

(6)

0)

(8)

Cooruomeuru uexgy BerlrqrlHaMlr €,, €o " 1, Moxuo rrpeAcraBaTr, B creAlTo-
IIIEM BITIE:
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A
"(, E;F'\
1'-l , J

' F.€:
\2

(e)

o0)

I'Irarg nce pa3Meplr pa6ovefi racnr KoHcrp)'IqHI,I rn4pouytlru onpeAeilsrorcs

nocro{HHbrMr{ cooTHorrreHnrMH K ar{rfiBHol\{y paAl{ycy rllApor'lyi}rbl r". flpu pac're-

re raapouy([r o6uvno onpe4e,r-*or arrNsxblii AHaMerp

(11)

rge N, - Morqrrocrb, rroABoALrMiM K Hacocl{oMy KoJI€cy, JI.c.;

n, - o6oporrr Hacocnoro KoJIeca B MHH]"ry;

A - xos$$uquenT MorqHocrl'I, onpeAenteMbli 3xcrreprrMoHTaJlbHo; flpa

npoerTlipoBafiqu rNgpouy$ru roet!$uqaenr A npuNnrtaaror npr6nu-
3HTenbHO nO [pOTOTI,Ifly.

Ypanxeuna MoMeHToB

B rngpogruauu.recrurx lryiftax rppxrqnfi MoMeHT or BeAyrqero Ba a Ha

BeAoMbri flepeAaercs, B ocHoBtroM, nIApoAr.IHaMuqecKqM s3MeHeH[eM MoMeE-

ToB KonnqecrBa ,qBr.rxreHrlt npu nuyrpennefi qEpr.TrtIIHn xr'rgrocru r pa6o-

,refi florocrH.

,{n-r ru4por'ay$r c [ptM6IMu paAIianbI{lIMH JIonarRaMI{ (F, = p, = 9g';
MO)rHO 3arrncarb

M =e.p(rrr-tlrr-ru.Urr), (LZ)

rAe p=l - to*"o"tL xstAKocrla;

q - lur*oo ,,."A*ocr'r;
Ur, - oxpyxnar cnopocrb xI4AKoorr'I Ha Bblxo,4e fi3 Iraoognoro Ko:recal

Urr- ol<plrxuaa cKopocrb xfltArocrrl Ha Br,IxoAe us ryp6lrnxoro no:reca.

flpu nonaganr.rn xr.rgxocra na rlp6urnroe IoJr€co [poficxoAar pe3(oe, yAapnoe

ropMor@Hr.re ee, or qoposrx U' Ao cxopocn.r Uzz. 3ror flpoqecc coqqiwr aKlrB-
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hrc 1. Koxcrpyrnmaaa cxeMa rr,qlrolly$rbl

Nn - t17

q6

q8

q{

0 q2 El q6 q8 i
Pnc. 2. 3aBrrclrMoct.g aoreii artrrruHoii ll pear{-ruBnofi cocranrrsroIq,rr MoMeHta or nepeAa-

Torutoro orHollleurrq r[ApoMyoTbr

Pnc 3. Bneunna xapanepncrlrrarunpolry@rbt [ptr loctoffiroit qlrore o6opmoB BeAJru{e"
TO BAJIA

lla
-t-^l b.

)t
I / ?1,n'-
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H,'ro cosmaJrrrorqfio Ma qapry:rx4.ronnom MoMeHTa.

Ma=9. p.rl[-i).a,,
.o"

a1

Iporerar B Me)Kronaroqnhrx KaHaJIax ryp6uunoro KoJIeca, lrcrl,q(ocrb

TopMo3r{Tcs BcJreAcrBrre [epexoAa ee sacrfiItr c 6olnnoro pa4xyca Ha MeHb-

lrrlrfi (yntenruaercs a6corrorua{ cxopocrb C rag-ga uaAens.{ oxpyxHoii ct<o-

pocru U). IIpu orortr Ha Jlorrarxrr gefioraytor cu:rrr Kopao:rraca c pear(TI4B-

nr,ru uouenrou Mp.

Mp = Q. p.(r2t.U2, - r"".Un)= Q. p.r"Q: -r:) (14)

Cylruapnui MoMer{r, nepeganaeurri ragpouyQroi 6yAer paner:

M = Ma + Mp = Q' p. r'>rl - { . i)' ri (1s)

B ganrcuuocru or perruMa pa6oru rrl,upouyi[ru gouu axrurtofi r'I peax-

nrsHofi cocranr-srorqlrx MoMglrra MeH{Iorct (pucynox 2). IIpN rporanlu ar-
TnBrrar cocraBrJlrorqaul BeJrItKa, a peaKTEBHat - uana. flo Mepe pa3roHa

ryp6uuxoro (o:reca Ir pocra nepe.{aroqHoro orltourenur I yBerrlqlrBaerct

Mp c o4norpoveHHr,rM yMeHbmsHlreu Ma (pNcyuor 2).

Bnemnsg xaparrepllcrlrxa (pucyrox 3) rs.qpoMy$ru, pa6oraroqefi n:a-
noJrHeHHoM cocro-eHl,Ill, rIoKa3EIBaer, .{ro oco6eHHocrblo runpoAsHirMr.rqec-

KI{X IIOpeAaq rBrserg.fl 3il.BlzclrMocrb Kr,IHgMarrtrlecKr'rx napaMerpoB oT [pu-
rolxeHHoi Harpy3Kn.

O6rop rconcrpyrcqrfi ru4pogunaruu.recxux uytlr
Ha rpaucnoprnblx MaltrItHax, B qacrlrocrl'I Ha asrolto6firsx I'I Tpa(To-

paa., nprrMeHtrorcs 3aMxHyr6re ruApoauHaMrrqecxue uy($ru. 3auxnyrrre
rri4poMyabru pa6oranr nocro.sltHo o onpeAeJreHrrbrM KoJrI{qecrBoM )KIIAKo-

crN n pa6o.refi r.r AononHI,rreJIL,Iroi rrorocrtx. Koncrpyxqr'rx raKlrx rl{Apo-

vy$r uau6onee npocra.

flo npnnqNny pa6orbl H neperpysounoii cnoco6Hocrr'I, Koropaf, xapa(re-

pr.r3yer rrx nycroBbr€ I.r 3aqETHhIe cBoficrBa, 3aMxnyrbre rugpouyQru ge-

Jltrc,{ IIa ABe ocHoBHLre rp}rynLr:

- ru4pouyifru c 6olrmlrn xostfQnqNeurou neperpy3Kn (c nocrorr*ruu

3arroJrHeur{eM pa6o.rei nolocra);

- rugpovy$ru c MaJIbrM ros$tfuqueurolr fleperpy3Klr.

Iu4pouyrfru nepnofi rp;-nnu ItMeIor rrptrMble Jroflarrlr u o6rrunyro npo-

rorrHy'Io qatrr!. Or*r pa6oraror c 6onrmru xos$Srql'reHroM fleperpy3Klr rr I4crroJ[b-

3ygrcr B IIpr.IBoAe B (aqecTBe c]IJIoBoro 3JreM€rrTa.
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fu,4pouyfru r.ropofi rpynrrr r.r3roraaJruBarorcr c AonorHuTerBuofi noaogmro
Ars pa6oqefi )(Ii.{Kocru r{Jlr.l c HitKrroHitbrMrr jrorrarr€MH. B 3as[chnaosra or ftoHgr-
p]'IourlHoro HcIIoJrHeHuJ{.qonorHr.rre.mnoii no:rocru 4,u all}"rpeHHer.o citMoonopax-
HnBaHrrr Moxgr r4crloJrb3oBarhcr craraqecxui r.r cropocruofi nanop.

Brqnpennee cauoofiopo(HaBaxae cxr.DKasr Koot$ibaqHern fl ep€rpy3ror npir mp-
MOr(eHHr.r BenoMoro Bajra r4 Irpn pe3lfl{x }BMeITeHLIJTX HaXpy3Hr,

Taxalr o6paeou, rNgpouyt[ru c Htr3K[rM Ko3(bO[qaeHToM neperpy3r{a
rtor5n 6urr' pa3Aeneur,r Ha rpa rurra:

- rzgpovy$ru co cTarxrrecrr.IM caMoofiopax(Hr-rBanzelt (rxrorrre ru4po-
MyQrhi);

* rugpor.ryrfrrr c ,qrlHaMrrt{ecrlrM cairooflopa]rmuBauaev (npegelrnrre rvg-
poMy0rEr);

- ra4pouy$rn c HaKJroHHbrMn JrorrarKaMrl.

Iagponryr[rr,l c nocrorHlrr,rM 3a[oJrnenrreM
firgpolry$rn, pa6oraroqae c flocro.sHubrM 3anorHeur{eM pa6ovefi nolo-

crr-r (culrvaroque rngpouy$rrr HJrrr xnAKocrHbre uaxonzxra), ycrauaBJrrz-
Baror B rrpHBoA Ar.s rroBbrmenus nJraBHocru pa6orbr, ycrpaueHlrs xpyrarlr_
Hr,rx Har.py3oK.

fugporvryQru c fiocrorHtbrM 3alor-rueupreM pa6osefi rroJroorH paccqrirbr-
Balor Ha HoMr{HaJrbHoe cttoJrb}€Hue He 6oree 4-5 %. B 3olre MaJrbrx cnoirbxe-
ulrfi rNgporr.ry$ru xoe$rfaqzenr MoMeHTa go,rxen 6rnr 6onlurau, a ee xa-
paKTeprrcruKa AorxHa 6bITb (<)KecrKofi) .qrs noBbImeHrfl 3HeDroeMKocrr.r
MyQrbr.

K ranouy runy rugpovyr[T orHocrrcr rr4pouy$rrr $upu <I-fe:itnep>
(OPf), <Ouar> (I,Iraaur), (Kpaficrep) (CIIIA) r foprnoacroro aBro3aBo-
Aa, ycraHaBJrnBaeMar Ha JrerKoBoM aBroMo6ur€ lA3-12_

fu4porvrytfra Supvn <I]enr,aep> (pucynor 4) coctour ug nacocuoro 1 r,r

ryp6unnoro 2 xo:rec, Koplyca 3 c paglra:*uuvu pe6paMu 6, roropue o6ec-
rrerrxBaror Ha[paBreHnbri noroK oxJrax(Aarcqer.o Bo3Ayxa or r{eHTpa K ne_
puQepuq uyrfrn, 'rro noBbrua€T Te[jroorlarry Kopnyca.

Typ6uanoe r(oJreco 2 pa3MerqeHo Mex,{y Hacocr{brM KoJrecoM } n ropny-
colr 3. IIpn pa6ore xragxocr llexgy ryp6rlnnuM rrorecoM r,r KoplycoM co-
3Aaer ycuJrus, AeicrByloqee na ryp6unuoe (oJreco B HanpaBreHrrr{ rrporn-
BoloJroxHoM ycnnuro rc.rAnocru, aaxognqeic.r o pa6ovei no;rocrr.r. Orlru
citv brM FreHb[arorct ocegsre ycHjrr.rlr, AeiicrByouHe Ha onopbt HacocHoro H T]rp-
6unsoro rolec.

flpr.r uomrou HanorHerrua ragpouy$ru o6reu pa6ouefi rrr4AKosra reops-
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1 - Hacocnoe roneco; 2 - ry?&nfioe kcreco; 3 - r<oNcyx;

4 - ouaxaanryIe pe6pa; 5 - Be,[oMBIft Ban

Puc- 4. Iulpouyora <<{orrxep>>

a)

a) - rlrgpoMyt}na; 6) - BHerrstt xapaKrep}Icrure
1 - HacocHoe Koreco; 2 - ryp6lcrroe Koreco; 3 - Kauar;

4 - r<oxgx; 5 - aonoitrffre,'D$d o6beN'r

Htr,r

t0

I
6
q

2

Prc 5. Tnonar rugpoMyQra Ooitr-CuHr.'rep
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Tl{rrecKri AoJDfteH 6HTb paBeH reoMeTpqqecKoMy odbeMy Br{yrpeHHefi noJrocTr.r r44-
poMytbTbr. flpamavecrra odrelr pa6orei xz,tlnocrrr cocraBJUrer rrp uvrepno 90_95%o
reoMerprqec(oro o66eMa norocrri rugilorwyifrrr. i)ro nanolrHenae cqnraror [on-
H6IM.

O6leu pa6o.lei xHAr{ocrr{ AoJDr(eH 6!rrb HecxoJrbxo ueulrle o6tel,ra nu5,,r-
peHuei floJrocrfi rxrpoMy(bTbr AJrr o6€cneqeHrrr cno6ogaoro npocrpaHcrBa,
sarorn.reMofo BbrAeJrrrorquMlrc.f, u3 x4{r<ocru flpu pa6ore rugpolrytlru no:_
AyxoM r.r [apaMx MacJra.

Jlro6oe uano:rsenue rugpovy$rbr MeHbm€ [oJruoro Ha3brBaror rracrr{q-
nrrv. Creneur 3anoJrnenlur onpeAeJrterct gKcnepHMeHTaIJrbHo r,rs yc:ronza o6ec-
n€t{eHr.r.,r rpe6yenrofi xecrnocrr{ xapaKTepncrfiKlr rfinpoMy(brbr rrpu MHHrr-
Ma,r-rBH6IX Ur.rC;rax o6oporon ABr{raTeJUr I{Jrg flpu MaKcriMaJrbHoM cl(ollb]rrcHr.rfi.

llo vepe yBeruqeunr narpy3rr.r ryp6unnoro (oneca ero o6oporbr yMeub-
maroTct rr Bo3Hr.iKaeT oTr{ocr.iTeJrbHoe AB!I1(eHHe, B pe3yjrtrTaTe (oToporo
npoficxoAr{T rrepepac[peAeJreHr{e xr.rAxocru Me}KAy HacocHbrM q r}p6r.rHHbrM
KOJTeCaMH, qTO TIpHBOAAT K yMeHbIIIeHHTO paArIyCOB BbIXOAa X BXO.{a B r{a-
cocHoe r(oJreco rugpouyrfru. Ha xagxocrr, B oroM cJrlqae AeficrByror rIcH-
rpo6exxue crrJrhr He roirbr(o or BparueHrfi ee orHocrireJrr,Ho ocu ra4porryS-
TI'Ir HO H OT rqBI.IlI{eHI,It ee B MepI.IAIIajIbHr,Ix nJrOCKOCT.rrX.

B t1p6r'ruuom KoJrece norox npra6nraxaercr r< ocr.r uy$tr. floc;re 4ocrra-
xteHr-rlr BHyrpeHHeii (pr.rBri3H[,r vama ryp6anaoro (oneca npoucxoArir pac-
cJroeHr4e MexAy rlenTpocrpeMrrrelrxoi ra qenrpo6exxofi BerBrMrr rroroKa,

Kor4a xNuetuuecKat gnepru.f, noroxa or(a.r(€Tcr 4ocrarouaofi AJII roro,
vto6u qeurpocrpeMurerbuar BerBb Aocrr.rr,ra BuyrpeHuero paArryca ryp-
6lrquoro Koneca, rloron noiger r EacocHoe Koneco Ha ero MriHr{MaJrbHoM
pa4IJyce. flpr-r srou xlr.{rocrb o6pa3yer KoJrbqo, [p].D(aToe K qaruaM Hacoc-
noro N ryp6r.trnoro Konec (pucynox 6). B srou clyrae 6yger ABaxeHne ro
6onrrnofi npmoqvofi norocrt4. flepexog or ABr.Dr€HHr rro Majrofi K ABr.DfieHliro
rlo 6orElnoi npomuxoi rlorocra rlpolrcxo4r.rr cxavxoo6pa:Ho, c pe3IrHM ]tse-
JIlIqoHHoM r{ecrKocrr.i vyifrn. Mytfra pa6oraer ycrofirraBo npu o6enx $op-
Max AB[xeHrrJr )rcr.rAKocru, Ho B 3oHe flepexo.qa or o4uofi r[oplru x ,4pyrofi
Tep{eT yCTOittr.rBOcr6.

,{ru ycrpauenur 3Toto rBJrgHur Ha BbrxoAe ue ryp6unvoro KoJreca yc-
raHaBJrr,rBaror ApocceJrbHyro mai6y unu nopor (pNcynor 7).

IIpu ua"iu.rwru nopora o6piuoBar e 6orbmofi no:rocru s rugpouyrpre nenosuox-
HO, nocr{oJrbRy )a{eHbrneHfie paAr.ryca BXoAa IIoTor@ B HacocHoe Koneco orpaHr,TqeHo

[oDofoM.
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Vsranonrca nopora B [44poMy$Te nprl pa6ore ee c artrcrl{qubrM 3anoJrHeI{HeM

)tr{eubruaer xo:re6ar*r-{ nepe.aaBaeMoro MoMeHTa r lrr yorparr;lgr rDt rloJtrrogrblo-

Kax norasaJa rrparcr] ta, n rngpoMyibT€ ncerga qenecoo6ptBlro fipe;$/cMarptr Barb

onpegerenm,rfi gonomurtenlnsii odr,ou gla pa6o'refi xugrosn.r. flosrolwy ro scex

crysaJx rorrfiecrBo xlrgocrrl, ea.rxrofi n ragpor'ayifry.{orDKro 6nm ncergp 6orlug
rerrl oe neo6xo4ul'ao AJUI irepeAaqr.r Kpyrfiqem MoMerrra. oAnofi us ITpI{ lIrH sToro

.f,Brsercr collpou,rBJreHug rpeHrfio )K.IAI@orH B rrpocrpal{crBe Mex,IS/ 3a,qrefi creH-

rofi ryp6unnoro rcoreca E lop[ycoM Myabru. [pyrofi npuutluofi.f,Bnterct reruloeM-

xocm my$ru, r<ompaa 4omxr.ra 6urb, Bo3Mo)Isro, 6ornuei, 'ru6bl Bo BpeMs gKcn-

nyaraqrr ycrpanlmb cumxrrfi neperper uytpru npa vacrruNrx IlsMeHeHEff c(olrb-

xeHlls.

VcraHosra Apoccerbnofi mafi6bl ([opora) ro3Borter npli HenoJIHoM 3a-

nornerrfifi rugpouy$tu yMeHbrtrr{Tb BeJIrl.rHIry crorroBoro MoMeHTa. B€JIr{-

quny 3arroJrHeHI.rJI nprr gToM uot6irparor rarg qro6br npu ,qJrI'IrenbHoM 3xcfllry-

ararrriouHoM psxcrMe Bct pa6ouar xu.qrocrb qr'IpxynupoBiula Bbrue uopora.

flpu 6onrmou cKoJrbxeHI{Lr, rorga o6oporu ryp6r'rxnoro (oJleoa MaJIbr, pa-

6o.rar xr.r4nocrr, fiocr]marlqaf, c 6oruoii cKopocrbro H3 HacocHoro B 'Iyp-

6rluNoe noleco, B cBr3H c MaJTEIM nponIBoAaBJIeHrreM B nocJleAneM, orrycra-

ercr B HeM Hrlr(e flopora. flpn o6reranuu xrtgrocrbro nopora o6pa:yercx

3aBaxpeur{e (pNcyuor 7,6).

BcreAcrsue groro Bo3ItIrKaIor 6onrmrae fioreplr, rITo nprrBoAlrr K cHuxe-

r{r{ro BgJr}rrrrrHr'r Kpyrruero MoMeHTa, Korophli Mor(er [epe,qarb rr.i4povytf-

ra npu 6onrmlrx cxoJlbxtelru.rx. fIpN no:rnoctrro sanorHensoft rlr4pouyi[re

nopor co3AilB{ur 6rr conpmlrnnenqe uplr Bcex oKoJIr')KeHutx, qro cnnxaro 6rr

nepeganaei'arrfi MoMeHT Ha Bcex per(HMax. Ha pracyure 8 noraganrr onrrr'
Hbre xapaxrepacrurz rN4poLay$ru 6es ropa flpu ycTaHoBr{€ nopora pa3-

nH.rHoi Berr{.aHHEI.

Ilr4pouy$ru c [oporoM floryqrlru Illr.rponog pacrrpocrpaxeHlre.

frqpolryifra tfr.rpuu <Kpaficlep> (pncyuox 9) cocrorlr a3 sacocxoro I
KoJreca, cBapHoro xo:rqxa 2 N rlp6r.rnnoro roleca 3 c loporoM 5. Bce ,qcra-

.nu rr.rgponyt[rn BbrrroJIrreHLI rIITaMrIoBaHr{LIMrl H3 JrI'Icra t.r coeAI'lHeHbI Mgl(-

gy co6oii c rroMolqhro cBapKI.I x 3aKlrerroK. Jlonarxrl HacocHoro u ryp6uuuo-

ro Kolrec flptMbre, pa,q]rairbn6re. ,{ur o6ecneueaul qucrorbl fleper<;rrctleHllt

nopeAaq, T.e. rrofftoro pa36eALIHeHH{ ABI{taTert Ir rparroMl'IccfiIt flp€aycMor-

peua ifpxrqr.ronlrat lrytbra cqeruronras 4. Ilorocrb rugpoluyQnt yutorutsrct mp-

qeBl,rM yrrJrcnHeurrelr 6 c cr.i"ti[ouou.

IngpouySra arro6yca r,lo.qerI.r 306 ifxpror <(Duar> (pr'rcf irox 10) rarxe
ycral{aBJlaBasrc.t nooreAoBarerbno c Spuxquonnoi ltyifroi cqerIJIeHIlt 14,
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a) s = 0;s= 5...10%ts=30...35yo,s= 40...45%
Prc. 6, PacnpeAe[eHrre xx&(ocrll B qacru{ro Harr{xrHerfioii nupoMyore

B 3aBlrcr{MOCTt{ OT rr2 trpu IlocTosHIIoM rl,

a) Ma:roe c(oJnxeHr.re; 6) 6oLr_uuroe crto:rbx€Hne
Pllc 7. CxeMa rg4)r(yrrqrnr xor,qxocrn n rr4qpovyere

c lloporo[r Ilpfi HeII(utHoM HaITOJIHeH{I|

^loo

1 -6cs nopor4 2 *c mporoM dr= 0,48D; 3 - du= 0.52D; 4-du = 0,52D,
\ - xorrlrlm-we rn lrorveura

Puc.8.BJrlrqr e nopora Ha xapa(repnclltq rugpouyeru EAMU
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KpoMe mro, uMeer :ry6raryro lrySry .qrs 6ronspoaxu ryp6uuxoro H HacocHom

KOJIEC.

Pa6oqne xoaeca rvgpouyrfrur 2 u3 u Kor$x I runomrer*rr maru n. IIa4-
pouyi[ra piBMerqeua B Kopnyce. B arou xe (opnyce ycrauoBJreHa N ifpux-
rlr.rouuaq uyifra 5. 3y6uarar ruly$ra nepeueqaerct c noMoqbro pbr.rafa 4.

Tarar 6loxuposxa neo6xogr.rua rrpu ,4Br.DKeHLIlr I{a noAreMax u cnycxax.

Jlonarxlr Hacoctoro u ryp6nrmoro KoJIec nptMble, pa4raa.irrnue. K r1p-
6anuouy Korecy KpenaTot ,qpocceJlblraur mafi6a nfiH [opor.

IugponryQtr c caMoo[oparr(Hl{BanHeM

fugpouyr[ra, pa6oraroqar c ABLIrarereM Brryrpexrrero cropaura.s Aort(-
Ha pacotlflTtrIBaTbcr Ha nepe,&aqy Maxcr,IMaJrblroto MoMeHTa rrpri cKoJlbxe-

m.u-r 6lxgrou r 100%. Tar xax gnfirar€rr' BnyrpeHHero cmp rwl qpu )tseJlrrqeHr{n

Haxpy3Klr cHr.rxlter qrrcJro o6opmoa, ro Io3ibabl fielr r€pefpy3Ka pa6oraroqefi c

Nr.rlr rugpovyi[ru Aorur@H Hilxoarrbcl a npe4e:rax 3-4,5. Tarofi xosrfr[ruuem ne-

perpysxr.r o6ecneuuraror rugpouyrfru c clrMoollopalKHr'IBarlueM paEo'refi orogfl{.

1- Hacocuoe raoreco; 2 - rcrqx; 3 - ry?Ofimroe roreco;
4 - Opmr[lor*lat Myftra; 5 - nopor; 6 * mpqoBoe ilrno'rnerne

r', E,

Pnc 9. Fulpolrytlra t[npur'I Chrysler-De Soto
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Ixgpolr{yQrl'r co craruqecKrrM caMoonopiunnr{Banueu (rrronnre)
Pagsurue xoucrpyrqufi HeperyJrupyeMbrx 3aMKHyrbtx rriApoMyibT c BHyr-

peHHIrM caMoonoporunBaHueM HatraJrocb c It3roroBJreHrr funpoMy$T, y Ko-
TopbIX c Bo3pacraHdeM Harpy3Kr.i qacrf, xHAKocrI.r us pa6o'refi norocru rre_
peTeKaeT B AonoJrHr.rTejrbHyro noJrocTb, Haxoarrqyrccfl sa ryp6ar.ruuu xone_
cov. K erolry rury rugpouyi[r orHocurcs rflroBaur rnApoMy$ra Oofir-Cl.ru-
rurep (xrcyaox 5). Hacocuoe xo:reco 1 coeArlHeno c BaroM .4Burare:r_a. I{ rreuy
Kpenlrrc.s 6olralrN xoxyx 4. Typ6zHuoe xo;reco 2 Br,rfloJrHcno c AoloJrHH-
reJrLHbrM o66eMoM 5, coo6rqarorquvcs c TopoM ragpovy$ru rana:rava 3.
Hacocqoe a ryp6anuoe Koreca Br,rnorfisHrr c nprMbrMu paaHaJrLHbrMH Jro-
rrarxaMri. Cauoonopaxauranue n rrgpouytfrax 3mro rarr fipoacxoAr{r 3a cqsr pa3-
rrocru crarrrrecxoro Harropa Men!4y Bpaqarcqeiicr Aorro,rlffr€fituofi ravetrrofi u
pa6ovefi no:rocrro. IIpu pa6cne rr4{poMyibTbr B .Flarra3oHe cxoJrbxeHufi or HoMlt-
HaJbHoro Ao h?nrr.rqecxoro, coofBgrcrByroqgro npeaeruuofi narpy3r<e, Kpyr qrrpKy_

rlrqrln oxBaTbrBaer neplr$epainl'ro 'racrr pa6ovefi no.irocrrr, a B AonoJrHurejrbHoM

I - xorry4 2 - ryp6nHr{oe roneco, 3 - uacocuoe roleco;
4 - p6r r 6rorr{p}'iougro MexaHr.BMa; 5 - rfpll<rg{orfiar My0ra

Prc. 10. ftupouyQra anro6yca X'iat 306
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o6relre xrlgr<ocrr o6paryet mnxoe xolbqo Ha ypoBHe Kar{a.iror 3, npnxame x uepu-

$epru ralreprl.
flpa 1,re.:rurerian cxoirExctrliJl Bhrme Kprrrr{rlecKoro, xh,qKocr6, or6pacu-

BaeMa.{ rt nepu$eplrN ryp6unuoro KoJreca, rrocrerreuno nepereraer us pa6o-
qeft norocrr.r B AonoJrHI.rreJIEHyro xaMepy. flplr ocranon:rer*roM BeAoMoM Bzule,

r(orAa AaBJTeHI{e na uepui$epnu typ6unnoro KoJIeca cranoBnTot MaKcr'IMaJrb-

HrIM, AonorHurenbHas KaMepa 3arloJrH{grcr rloirHoorbto. Konrluecrro xNg-

KOCTT, OoTaBrtreiiCr r pa6oreft rloJrocrl,I, HeAocrarorlEo 4nx nepe4avu 6onl-
mero MoMeHTa npE AaJrbneiueM yBeJrr.IqeH[I{ cl{oJlbxeHHt.

Tmonue ragporraylprrr ucnorb3yrorcs KaK pa3rouHbr€, a raxxe KaK 3a-

qarHbrg ToJTEKO B npr.rBOAaX C UJIaBHbTM E3MeHeI ,IeM Harpy3KX, HanpltMep, B

TpaHc[opTllbrx MauruHax I.I B [pIIBoAe Tex Manr'IH, npn neperpy3Kax KoTo-

pbrx BpeMf ropvoxeHl{t cocraBJlter o,[Hy N 6oree ceKyHIy.

|-uapomyr[ru c arrHaM[qecKHM caMoonopa*HrtBauHev (npeaeruxtre)

,{nr :arqaru pa6oqei MaltrI.rHbr Ir ABlrrareJrt or MrHoBeHHbIx neperpy3oK

npu BpeMerilr ropMox(efiu.s 0,1-0,2 cexyngrt u Art yryrlruetfi{ nycroBbrx

xapaKTepl{crr.rK npHBoAa npl.r rtxeJlblx ycJloBlItx nycKoB MaItrI-III [pnMeH.s-

ror rugpovyiptt t, lrcnoJlb3yloque npI'I BHyrpeHIreM caMoonopax(HvBantttr

cKopocrHofi Hanop XHAI6oTLI. B OrnH'rHH OT TtroBbrx srr'I ragpouyrprrr (pu-

cynor 1l) o6laAaror 6ncrpogeficrnueu npx AllrlaMrrlecru'rx narpysxax u 6o,ree

HI.I3KaM Ko3ooI.IqHeItTOM neporpy3(H. B rugpouyQrax TaKoro rurra qacrb

rroroKa xr{.qnocrlr, np}Ilraroro rc nxyT pennefi creuxe ryp6vuu, rrpn 3aMeA-

JreHHri qrrcJra o6opoton BeAoMoro BaJra, HarrpaBJrterc.r c 6o:rlmefi cropoc-

T6T0 B npe.[KaMepy, pacnojlox{eHHylo B ueHTpanbHofi '{acrH Hacoca (pficy-

nox 11, 6). B pesynrtare yMefrblneHfit xIrAKoorI,I n pa6ovefi rroJlocrll pocr

Kpyrrrqero MoMeHTa npeKpalqaerct.

Ipegerr,nne ruapouy$rrr (pucynor 11, r) pa6oralor c rocrotxHblM ql{c-

JroM o6oporoB BeAylqero Bara. IIpu pa6ore rnApoMyS$r n npeaenax cxonl-

)r(eHu.f oT lroMrrEaJrbHofo,4o KprrruqecKoro, coorBercTBylolqero MoMeHTy

onopoKHnBarrut, 3arrorl{eHue pa6ouefi noJlocru uocrotHHo rr paBHo Maxcrr-

Marf,HoMy (pucylror il, a). IIpu eroM Kpyr qap(yJlJlrlrlr oxBarblBaer roJll'-

ro nepr.rifeprlfiny'io .racm pa6ouefi rroJrocrr{. flpra yte.rrseuuu Harpy3KI'I Bpa-

rqexrie ryp6uunoro xolleca 3aMeAJUIerct Ir BgJr[qHHa Halropa, pez]Jlu3yeMoro

ryp6unofi , yMeHbluaerct.

Tax rax o6oporhr Hacocuoro Korgca ocralorc.fi fiocro.llrlrbrMlr, To 3a cqer

vg6urra Hanopa yBeruquBaerct cRopocrb qnpl(yirtquu x(nAKocrl{ B pa6o-

qefi nolocru nrgpomyiftu. C ynelu'renrleu cKoJlbxtel lt Kpyr qapKyJrtqriu
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npH6JTHxaeTcs K ocH BparrleHrr{ rHApoMyoThr r{ IIpu oIIpeAe,,lEHHoM KpgTH-
qecltoM cKOrrlxeHHri, cooTBercrByroqeM npeAeJrbHofi neperpy3xe npoucxo,
Aar cJrHB qacrrl xr4qKosra H3 pa6oqeii rroJrocrr.r B npeAKiMepy (pllcynor ll,6).
lulpovy$ra c ocranmefic.s r pa6oveii rro;rocrrr rlclAKocrlro gonrxna pa6o-
Tar6 no xapartTepacruKe 2 (pucyaox 11,r). A o6qa.r xapaxrepxcraKa rr.rA-
poMyQTbr n o6:racrrz cxo;rtxenrafi oT HoMr{}raJr},Horo Ao 100 yo, npegcrasts-
er co6ofi l<trraryro 3.

Ilplr yruenr,uenlrv Hafpy3xx Ha BeAoMoM Ba,E/ cKopocr; ryp6r.rauoro xoleca yne_
Jrr{qfiBaercr, A xrir4r{ocrb H3 rpeAr€Mepbr rr AoflolrHr{relrbHoro o6reua nepereKa]37
a pa6ouyro no:rocrr,. ,{ono,rnr.rrellntrfi o6reu o6:rerqagr [ycK ABuraron.fi, TaK RaK
nepel n)/cl{oM r{ rrpu ocraHoBrenHoM npnBoAe rragrb xtuAxocu H3 pa6oqeii nonocrn
rrepereKaoT B HerO.

f7

Nl
$l
\tl

0+ (taan6*e|L,e J /o

a) pa6ma I\4 npx nour.rHaJr;HoM cKoJrr,IieHr.tlr (s :3olo, i = 0,97):
6) pa6ora lM rrplr cnolrurcHlru Blrrno K?{rllqecKoro: t - HacocHoe Koneco; 2 - T},p-

OnHxoe noreco; 3 * [peAnaMepa; 4 4onolxrre,r-snrrfi o6rell;
B) xapar\TeplrcrHKa rlUpolryoru: 1 - nplr uanclr]lrajnHoM 3anoJrrreHrilt pa6o.reii noro-

fffl; 2 - rrpu qacrnytoM 3anoJrneHr[i; 3 * xapaKrepHcflrr€ [peae ,Hoi nrapoNryOrlr.

{

/

Puc. 11. Cxevtr npeas"'rlHoii urApoMyorbr
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flpu pa-:rone ABarar€rs x<lrAr{ocrb a3 AorroJlHarerbnoro o6reua uepes tca.rn6-

poBaHrrbre orBepcrrir B creHxe Hacoca flocr€uexr{o fiocr)miwr r pa6o.ry,ro nolocrr,.
Maxcr,ruanlsoe gano.naenr.re pa6otefi noJrogru, a cJreAoBareJrbno, r.r uarcr.rua.tnmfi

nepega-eaeuufi ragpolryQrofi MoMsrrr, Aogrsrarorcr nEmL [p]z MaxcaM:uIbHoM

ur.rc:re o6opcnoe ABr{fareJr.r.

,{ono;rnnrenrarri o6seM coeAHHeH orBepcrn{Mri c npegxauepofi. Paer're-

prr ornepcrafi, coe,qr{Hrrcrqfix AouoJrnuTeJrbHbrfi o6leu c npe4xavepofi u c
fioJrocrbro r{acocHoro Koneca, orlpg,qeJlsrorcs 9KcnepuMeHTaJrbHo.

flpuuepou raKoro rr.Ina rugpoMya[r Mox(er cJryxurB xol{crpyKllr{t npo-

Aerrnofi rugpouyrfru TM-32, paspa6orannofi Hfl au. A.A. Cxoquncro-
ro coBMecrHo c fi.rnpop,reuarueu (pucyuor 12). Hacocnoe I u rlp6nuiroe 2

ROJIeCa Br,IrIOJIHenrr U3 lUCrOnOi OTanH C rrpliBapeHHbtMl{ np{MblMrr paAlr-

a,rlr{brMn JrorarraMr.r. Typ6r.uuoe roo:reco ru4pouy$ru npurap€Ho r{ FaJry 4 peA/K-

ropa rr Ha AByx rnapflxonoAmr.IrlHHr€x ueFrpl.rpygrcs omocHTefibno Be4,'Iqefi t{acrl.r,

coe4lrHeuNoft c Ba!'roM ABvrarers qepe3 yrrp]'r]to AuaibpaxMy 8. Ilr I'nyrmeruzr
uapyroloro o6gy'na u ox.raxAerrrxl B KoHcrpyro{Ier r}IApoMy0rbl rpeAycMorye*,r pe6pa

5 n rg6ru 6, npo:omrnue qepe3 Aonorqlrr€rbuxfi o6leu 7. fharxrafi npegoxpalu-

Pnc. 12. Ilpeae'rbHifl ruporuytbraTM-32
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Tem, 9 cpa6arbmaer rrpn HarpeBe MacJra cBbrrle 70 rpa,rycor no I]e:l,cr.rro u or-
rfiroqasr ABurarom. llpe4cavepa 3 BbrrroJrueHa c naKJroHHbrMn JronarKiun u coo6-
rrlagrcf, c AonoJrgHTeJrbHbrM oOboMoM prAoM grBepcrr.Jii. {acrr xtr,qrocrlr, :ano:r-
Hqrorqefr rrpgAKaMepy npu pa6me rrlgpouy$rrr co clorbxeHueM Bbrrxe r{puTuqec-
xoro, crr6pacr,rnaercr JronarxaMa flpoAr@Mepbr e pa6ovylo rroJrocr.b, a osraBrtra{c,
qacrb noperercaer B gono:rnurem,utrfi o6beM. EraroAaps SToMy r.tcKJrrcraercr rrpoBa:r

KpHBot MoMeHra B xapanrepHcrnre rugporlyQru, roroprrfi na6:logagrcq B ruApo-
uyQrax c 4ono:lurre,nr,nmr odr,elrolr flplr cxo:rb)r€Hrrx 30-50o/o. 3m npolrcxogar
rl3-3a MrHoBeHHoro cirnBa xrrlrocrr.r B Aonojrtr{TeJrbrhri o6rev u 3r{aquTerbHoro
ofiopa]nHr.rBanHr pa6oqeii nolocrlr.

K oco6rru cnoicrsaM npeneJrbHbrx rlr4pouy$r ortocrrcr:
- cnoco6uocrr, orpaHr4qsBarr rpyuqrzi MoMeHT npu pe3xnx neperpy3-

Kax, qro rro3BoJr.fler npeoAoJreBarr, BcrperaBrrreecr conporr.rBJreHr.re li o6ec_
ne.rrzru 6ecnepe6ofinyro pa6ory varuuulr, a rartlIte 3ar{rrrr4Tb ArrirareJrr,,
,4eTaJrLt [pHBOAa H MarrrrrHhr oT MrHoBeHHbrX rrcperpy3oK, ecJrH oHrz npeBbr-
rnaloT Aorrycrr4Mbre;

- c[oco6nocrr, o6,rerqab nycK npr.{BoAHoro lBHrarenfl npu pa3roHe Ha-
rpyxcnuoE MamHHbt s,ru 6olr,[rnx MaxoBbrx Macc BxoJrocryro; 3To cBofi-
crBo [o3BoJr.ser r{cnoJn 3oBarb ruapouy$ry B npHBoAe B coqeraHriu c ABI,I-
rareJreM BHyrpeHHsro cropaHrir- Vc:ronzena nycl€ H TopMo)Ktsflu, ABrrrare-
n{ BHyrpeHHero cropaHar narl6o;ree yAoBJrerBop{er rugpolry$ra 1 (pucy-
Hox 13) c AolorHarsrbHbrM o6reuou. Ha plrcynxe l3,a norci.:ano rr3MeHeHHe

cr(opocrr.r BeAoMoro aana rugpovytlrhr c AonoJrHr.rrenlur,ru o6revov 1, rug-
pouyQru HopMaJrr'Hofo HcrlorneHrxr c 6onr,IxaM 2 u c uettvttu:v- 3 arraguu-
Mrr AHaMerpaMH, a rar<xe xecmoE Myiprbr 4 B 3aBrrcuMocrr.i or qlrc,ra o6o-
poroB ABHrarerTJt BHyrpeHHero cropaHu.s. Ha pracynre 13,6 noxasano usve-
HeHHe MoMgHTa ropMoxeHH.r B 3aBucr-{Mocrt4 or qr.rcjra o6oporoa ABurareJrt
BHyTpeHHero cf opaHH.fi .

I,Is rpa$uxa BEAHo, qro npu pa6ore rr.rgpouy$ru c 6o:r,muv arrun-
HbrM AuaMerpoM glx nolnoi ocraHoBKH BoAoMofo sara Heo6xoaxvo gua-
qHT€JIbHO CHI,I3I-iTb CKOpOCTb B€AyqerO BaJra, qTo Bo3Mor(Ho He rrpH BclrKoM

ABHTATEJIE.

f unpouy$ra c M€Hbutr-tM ar(TuBHhrM gliaMcrpoM fl o3Bor.rer ocraHoBurb
negourrf, BaJr npn MoH6rrreM cnuxcexuu cxopocrl-r .4Burarejr.fl, no n o6nacrrl
HopMaJrbHbrx cxopovrefi pa6crraer c HH3KHM KfI{. fr.rgpoM}'{bra c AorroJrHgrer6-
nr,rlr oGseuolt o6ecne-rr.reaer ocrar{oBrg/ BeAoMoro Birna npH 6o,rtuioii cKopocra
pC, coxparm rucoxnii KIII r pa6oqeii o6lasm. 3m uosronarn np]l npuMene-
nrau rlrgporr'ryilru B rrpnBolle TpaHcnoprntrx lra raH (as.rouo6r.r.nei, :roxouorr.ffiOs r.r
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r.n.), ne nxxlro.rar ABfirareJrl ocraHarJlrrBarb Manl{rry cHlDt<oEueM cxopocrl'I Bpa-

qeHris BaJ'ra ABlmarenx. flpv srou uoxno orco€Ar'Irrr4Tb rparcMtccr o gr ABmar9-

rx u 6ucrpo oc,yrqecrru:m sagrlufi xog. flpu rrycxe gnrrartnt, noA HaxplBl@fi, rpe-

,qenbHarr r44poMy$ra uarplu<aer ero nocr€rroHrto ,qo noJlHoro 'rucna o6oporon.

flosrouy ABr.rrar€Ill BHyrpeHl{€ro cropaHltt c ragpor'tyi}rofi Mo}rftro [ycKarL rro.q

sarpy3roi.

fu4ponryrlnr c HarclroHHbrMtr Jronarrcault

B xeroroprrx orpacr-sx flpoMblmreHHocrfi HaxoAtr npxMgHesfie rl4Apo-

uyi[rrr c i{aKroHHbIMI{ JrorIarKaMI{. Vcranosxa Jronarox nog yr:rou 45-60

rpaAycoB K [JlocKocrr.t BpaqeHarr: r'ra r5ry6uunov Koirece uo xoAy BlepeA, a

Ha HacocHoM * Ha3aA, rBJm€Tct oAHItM rr3 cnoco6oB cHuJKeHHt rostf il}t4'Ieu-

ra neperpy3rx rNgpouyQru.
Srcnepuuenra;rbqo ycranoBrefio, cro raApoMyiprlr c nax.nonnnur'r lo-

[arKaMr,I, rBJl.gtcb orpaHI{qHBaIoIqIiMtt, ne cnoco6ur,r 3anlnqarb noJrnocrblo

ABr{raTe,Irb I{ MamHIry oT MII{OBeHHbIX fleperpy3oK TaI{, KaK flpeAenbHble rIrA-

pouy$ru c nptMbrMlr JIonarKaMI.I, pa6oraroqlie no rrpanlrltuy caMooflop,ulc-

rrr{Bar {r pa6ouefi noJlocrn. fIo3ToMy B fiprrBo,{e uamlra, pa6oralolqux B Tt-

x€Jrbrx AriHaMItqecKHX pe)KuMax, 6olee uepcnexrreHblMrl tBJrrrlorct rrpeAenb-

nue rr.rgpouyQrw c nptMbIMI.r paar.ra;IblrblMr'I JronarKaMll

B.rusHne rnApoAunanuuecnofi uytpml na rcpyrrulrnrre roledaxnr upunoga

B 1930 rogy npoifeccop l.(Demnurep coo6qnn o BbrtBrIeHHoM rrpu uc-

cneAoBaHHH rll.qpoAl,IHaMrrqeoftlx nepeAatl cBoicrBe orpaHHql{Barb Kp}"TI'rJrb-

Hbr€ KoJre6aHHt. 3anr.rcl na ocqln.:rorpa$e xapaKTepa rpyrvnrnux xone6a-

nufi na negyrqeu I.I BeAoMoM narax ru.4po['{y(bTbl, rrcroqHfiKoM xoropblx tB-

irrJrcr Au3eJrb npfiBeAeua I{a pHcyHKg 14. <Orpanrvenue} Kor€6anufi 6blno

rrepeB€AeHo KaK (rJlymeHr.Ie)) a nogToMy 6ulo mupoxo pacnpocrpaHeHo

MHoHr.re, qro rlr.qpoAllHaMrlnecxus nepeAaqs raotr Kpyrunbrbre xone6aura.r,

rBJrrrlorcr vx geun$epauu.

O4uano npunegenrlbl€ ocqriJIJIorpaMMH f .Oerrl{Hrepa, a raKxe 9r{cn0-

puMeHTaJIbHbIe aaHlrble E.K]'reJIr Ia B.A.Mt'iurura, nol(a3brBalor' qro rlrApo-

,qr{HaMrrqecKve nepeAaqlr i[nlrrpynr Bo3HrlKmlae Ha oAHoM I'rs BaJroB l(py-

Tr{JrbHbre Koire6aHut, He nporrycKirt ux I{a.4pyroii Bar.

Bonpory n;ulxnlrx rllAltonepeAaqu Ha npy"rr'rlrHrre xo;re6aHr'rt uocBtrqeur'I TaIcKe

pa6oru -fl.f. flanorro, B.H. flpoxoifrera, E.A. flrrnora'

B.lI. Crpe:rqora rl Ap. B ux r.rccJle,qoBaulr;D( 6uno yorauon:reHo' tITo rr'I.4po-

TpancibopMaropu u rugpor'lyiprbl Ire Moryr cylqecrB€HHo BJII4trb Ha xpy-
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Tr,IJrLr{bre ro:re6anr.rs crrcreMbr, cnlrxa,il aMTIJII-rryArr grr-rx xone6anafi.

Ognorpeuenno 6u;ro ycranorleuo, trro JrorlacrHat cricreMa pa6oqlrx

KoJrec rrrApoAnHaur.rqecroft nepeAarrlr He l.Brxercx. rlcrorluaroM oqyrl{Mblx
Kpyranbubrx xore6anzi B TpaHcMlrccrll{.

Paccuorpuu nouJrrr4e <Su:rlrpaqrr> KpyrI.rJrbHbIX role6anrafi Ha IrpHMe-

pe rugpouyi[ru. Ilpr.i onpegereur.ru cnoficrr Mexaurrlecxoi ynpyrofi uy$-
Tbr I(aK sJreMgnra, oMrrqaloqeto (ore6aHut flpu flepe,qaqe Kpyrtrqero Mo-

M€rrra c oAlroro na,ra ra 4pgoi, ucxopo't ug yDra cxpytlnBaHr.rs o6eror nono-

annox uy(frn orHocnreJrlHo Apyr Ap]Ta, r.e. H3 ee ].upyrocrl{ npn Bpalqg-

xnu. Y rugpouy$ru r xavecrne coorBercrBylolqero napaMerpa uoxer 6urr
npIiHJITO COOTHOItroHI,Ie Me}I(,qy KpyrtqaM MoMeHTOM r'I OKOJIF)I(eHI.IeM-

Moxno cuurarr, vro y ra4por,tytlr n pa6ouefi 3olre rrplr MiuroM crorbxe-
Hr.rr, 3aBI.ICr,rMOCT6 [epeAaBaeMOrO Kp]'rtlqero MoMeHTa oT cKolI6)It9Hr'IlI JrI{'

HeiHa. T.e.

Vl = tvt, = "' (tor-'r)'
r,qe c - xoet|lbuquel{T cIIenJIeItnJI.

(16)

Ilpaueu, qro o6oporLl Be.4ylqero B&[a ocrarorcr nocroturrblMlr, MoMedr

HneprIHH Marrrr.rubr, npr.rnoglruofi .repeo ra.4pouy$ry o6o3nastM qepe3 12, a

Bo3r{r.rKarorqre Ha BeAyIqeM rary rugpol*lyi[rbl KpyTIrJrbHbIe xore6anus xs-

JlrroTcx rapMonnq€cxl,IMl,r Ir HMeIoT IIoCTO'HHyIO aMrIJrrITy.4y, IIO nepeMeH-

uoi qacrorlr.
Hcxo.{g ag fiprrHtroro, o[peAeJrHM ro.:re6anr'r.t Kpyrtlq€]:o MoMeHTa

Mmax - Mmin, coorrercrByloqfie onpeA€irelinoMy epuoAltqecKoMy H3Me-

seHl o cxoJrbrceHr-rJr (rr-r") max - (or-ar) min (pucynor l5).

O6osua.{Ev qepe3 s oruolnegr.Ie aMrIJIHTyAbr npyrrrJrbHblx Kore6aHrrii Ha

BeAOMOM BaJry K aMTIJILITyAO rIpIiHyAI{TerbHbIX KpyrtnbHbrx KoJre6aHHi Ha

Be,4yrqeM BaJry:

La, -*

t{a pucyr*e 16 rugna raprulia saryxaHlrs xore6aHufi. flpu vanofi'racrvre xo:re-

6arli.{ ua seA}'qgM Baly> T.e. npr.r o0 : 0 ltma 6lr'raxou r srolty 3lraqesan, B{L'r pa.fu-

qefi uaru.tru rroJIHocrLIo cr€ryer 3TI'IM Kore6alrgtM: e: I usttt 6nr'rgr<o x nefi Ho

fipa Bo3pacrarun qacrorbt o0 seAoMbrfi ra:r ragpouyt[t'r, c KoropblM coeAarreua

pa6ovar ualnlna, Bce Melibme creAyer 3ir 3TI'IMH r<ore6ar r-{Mn EcreAcrBrre cBoefi

lrHegruocrfi. Iloemr'ay aMUIrrryAa xo,re6anwi BeAoMoro Baula cograBrccr .irrllm

I-ffi
,,i1+l,)o.?l
li \ c)

(17)
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ne6ommyro qacrb aMnrr.rryALr No:re6anafi BeAyrqero BaJra.

Koei[$r.ruuenr c ralor€ ]Menbma.ercs c ].BeJIr4qeI{rleM vac'rvru rone6arufi too.

Taruu o6pasou, orHocnr€Jlblto cBofisrB ruAlrorlrHaMrvecxofi tuy$rrr nponero'

,E{rb (4l rbrpaqr,rlo) Kpyrr,IJlbHLIx lone6anui uoxHo garc'rrowrrr cneAylotqee:

- ru4povyipra pa3Aerser Bcro cucreMy [priBoAa Ha ABe qacrlt raK, rITo

Maccbr rr ynpyrue ) {acrrr,r ogxoii uacrll He BJrI{tIor Ha tlacrory co6crBeH-

HHx xone6aHui ,{pyrofi .racru; 3To no3BoJlter y BeAylqero BaJIa, B qacrnocrli

y KoneHqaroto Bara ABl{rarert, HMorb BblcoItylo uacrory cro6ognlrx l(oJre-

6anufi, uro6rr oroABuHyrb ofiacuyro Kp].rrl,Itr€c(ylo cKopocrb sume o6racru
pa6ouux cxopocrefi;

- rugpor'ayilra yMeHbmaer nepaBl{oMepHocrb [epeAaBaeMoro MoMeHTa,

yMeHbrrraer aMnJrr.rryAy xo;re6anui na re4olrofi cropone no cpaBHgHItIo c aM-

nJrrrryAaMrr se,4yrqefi cropoHbl t aao6opor; qelr 6o:rlme rra BeAyrqeM Bary

rx4pouyi[ru Bo3pacraer qacrora rco;re6asufi a)0, Te:or- MeHbItrg BeAoMa.f,

cropoHa cne.(yer 3a srulrr.r xone6asz.rrMu; B pe3yJlbrare aMururyAa Kor-Ie6a-

nufi ne,{olroro BaJra cocraBnter lr.rmr ne6olltnyrc qacrb aMnnnryahr KoJIe-

6anlri re,4yqero nana. 3m cBofcrBo rr4qpoMy$ru Ha3rJBaIor <tpa:rrrpaqlt-

ei> xplnlr.rr,nux no.:re6anufi ;

- .qeunibrpyorqne csofisrsa r[gpoMy$rEr, cnoco6noc$ racr4Tb Kp]TI'InbHhIe

rcone6ax[s 3HatuzreJr6Eo craGe ibnrbrp]rcIqld( cBoficrn; uo B I{eKoropbrx cJr} {aiD(

rr.gpouy{ra cnoco6na oxasan gelrni}npyrorqee 4eficrnli€ Ha (pyruJrbHrle xoae6a-

rlrrr BeAylqem BaJra, BaJra Korreca Hacoca, tBlJnorqeroct Hcmqurlr(oM xone6arulfi,

nogo6uo 4eun$epy Bfisxoro rpeHr.r.s, ecJIH 9m xoreco pacnororlteHo Aaulelo or ]BJIa

xone6arufi , oco6er*ro nplr 6ommrx at{[!'InryAax.

3art,noqenlre

Paccuorper npfisqllfl pa6oru, xoNcrpyKqr{u 3aMKH}'Tllx rnApo.(urraMlr-

vecxux vy$r r.r Nx oco6ennocrx MoxHo c,4erarb cro,4yrolqlre BblBo,qbr:

- ycJroBasM pa6oru rparropa n narl6onrueii creneuu yAoBrerBopser

npeAeJrbHaJI rupor'ay$ra c AI-IHaMItqecKLM caMoorlopDIGI4BaHIieM;

- Heo6xoAHMo I4ccJIeAoBarb pa6ory npegellHofi n4.qpoMy$Tbl c AE3eJIb-

HbrM ABrrareneM upl4 rlaorsqHbrx pensrMax pa6otrr grrlrareJul c IleJrhro on-

peAeneurur Bo3Moxuocrlr rrepeKrlotleHut nepegar 6e: npfi MeHeHIlt $pxrqu-
onnofi vyifru c ucuoJlb3oBaHuoM Agcceireparopa u ropMo3a, ycraHoBJIeH-

Horo Ha BaJry rlp6uHbr;

- rrpoBgcrr.r rlccJreAoBaHllt BJrHtHItt ru,qpoAHnaMllqecxofi uyifru ua rpy-

rf,rJlbrible KoJle6arlu-a cltcr€MLl: ABsrareirr' * TpaHcMHccI{f,.
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YAK621.822.114

HECvrqAfl CnOCOEHOCTb
noEu n n Hn KoB cKoIl bxEH vlfl
C N POEONbHbIM 14 KAHABKAMI'I

A.H. l-opguexro

Ilaeno1apcxul eocydapcrneenuafi yuuaepcu mem

uM. C. Topaiebpoea

Eoittottg ttcwpawoutmd. cbtPea+qy nodtuunuuxmepini4 mdlmmambtH

x'ywmepiui4 ontry 6ercimircen crcaedai"tapatudazot ecenmqt edici rcetmipinzen'

on apmypni )lcapaad$ .aHdine+ mapamrabl nodutunuuruiry xywini4
ros S Qutlueummepin anu4nayea ucene otaliat1 c albrc nuprtcrttbr c a4u"laydaH

cla ave c sJtu.cmbtp.^4qnd I Kc4etmpucumem men molendititt zpaQurcmepi a

my peusyana ucaedai ctcacaidat

Ilsraeaemcn uemod pactema tecln4ei ctutot nodwunnurca crconbzveHun c

npodoavnotau KaHaaKcrrtu npu ezo QuxcugnasHHbtx rrorouceHutx, xomopati
noseot.xem onpedelnma roeQQutlueamot uecyqei cunt noduurutuxa c no6atu
KoJru4ecmsorr KaHaloK u nocmpoumb zpaQurcu ux 3aeucu ocmu om

omqocumetlbHozo 3cl3opa u omuocumerbHozo ?KcqeHmIJucumema.

The offered method calculation carrier of force sleeve bearing with

longitudinal gutters under him fxed situationwhich permit deJined coelJicients

carries offorce beari gwith any quontily gutters and form graphs their of the

depending frcm concerwing clearances lnd concerni S eccentricity.

Ognrav us nau6oree gib$eIcuBHLIX nanpaureur'rfi noBblrneHrxl AoJIroBeq-

HOCTr.r u 6egorxagsocrr-r aBToMo6HJrbHbrx I',I TpaKTopHbIx (opo6oK uepeAarl

.f,BflrleTct [pIiMeHeHI{e flocTo.firEoro 3aqenJleHr'Ifi lnecrepeH, flpr'r nrurro'renrau

flepe,4ar{d BpalqeHlre uecreprrH orHocliTeJrblto Bava, Ha KoropoM oHa ycTa-

HOBJrer{a, flpeKpar.qa€Tct n trQpe3 Hee nepeAaerct Kpyrtlqnfi MoMeHT. flps
BLIKIIOIIEHHI,I NEPEAAqH ItrECTEPH{ HAqUHAET BPAqATbC' OTHOCI'TEJIbHO BAJIA

6e: uarpyeru. floerouy, B KarlecrBg onop cBo6oAHo Bpalqaorquxct uecre-

peH rlocrotHHolo 3aqerrJleHl{{ qonecoo6pa3Ho rlc[oJlb3oBarb rloAm]rnHrlKl.r

cKoirbrKgHus, KOTOpBIo r.IMeaT p-flA rrpel.rMyrqecrB no cpaBneHl'Irc c no'qltrun-

I]HI{aMII KaqeHl,rs: 3Haqr{rcJrbHo MeHbltrr4e Al'raMerpaJrbrrbre pa3Mepbr; BhrAep-

)rs,rBaror 6o:nmr.re Harpy3rrr npl orcyrcrBrrn cr<orbrtteHut; 6onrruar go:rro-
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BeqHocTi, flpu o6ecneqeHr.rl.I xl.lqKocTHoro TpeHrr_{; coxparrf,K}Tcr reoMcrpHqecKHe
tlxpa],lcfp6r BanoB np].r MoJepHfl 3a!}tr.i cepHfiHO Bbr[yCKa€Mbtx TpaHcMHccHJ:; VaraJr
cTonMogrb LI3romBIeHr.{r. cMa3(a TaKITX nOArIIIIru (oB OC].rqeCrBJUreTcr flpunyAn-
TeJrbHo HacocoM t4Jrrz noA AeicTBl.reM qeHTpo6or{HErx cr.rJr c uc[oJrb3oBarr.reM Tar{_

reHuuaJrbHbrx r(aE:IBoK rzJru pa,qrra;rbHbrx orBepcrafi. B qemx npe4crrrparleHrr{ 3a-

AHpOB nOBepxHocTr.I cnoJrr,)KeHfir noArnnnHr.r(g BSrnorHqroT c npoAoJlbHbtMr.r riaHaB_

r<aura pa-s,rr-rvuoii ron$arypaqull r noneper{HoM ceqeHfir{.

!,rx onpege.nexrr yc;ronrzfi pa6orlr noglurrHr.lc:B cr{oJrbncHulr Heo6xoauMo 3Harb
,ix H€c).rqJ,'ro cnoco6nocrr flpu pa3nmHbrx cKopogrrrbrx r.r cMit3oLrHHX poKr.rMax.

llseecruo, xm uarpy3Ka, Koroplro BbrAgpxr.rBagr [oAuIzrrHHK cKoJrb]Ksnurr, o peAo-

nqerc{ }pirBueHusM Peiinonrylca g:u rpexMepHoro reqeHr.rr xr.rgxocna. flpurrralra.r,
rrTo rlll0rHogrb cMa3Kr.l IIocTofiHHa rr He 3aBr.rcr{T gf TeMngpaTypbr, B.r3Fogrb MacIa
Ha fiporflKeHHr{ Hecyrqero cro.r nocTorHHa, cftopoclu TgrreHr.rr Mac.IIa BAo:b o6pa-
sytorqefi noguranuara Iz no ,roJrlrlaHe cMa3oquom cJrof parHbr Hyrro, uoJryqaror ypaB-
HeHHe r.r3M€HeH[q AaBreHH_s p no AruHg cMa3oqr{oro cJror [L, c.l4l_142'2, c.63,
64):

dp _ hi-h
= o uur ^h'i

rAe q - TeKyrqa{ yrroBar Koop.4r.rHaTa;

l.r, - Br3Kocrb rrac,ra, FV(cv? c) ,
u - c(opocTb cxo:tlxcenrax, u/c;
r paaHyc rroAtrrr{nHr{Ka, M;

hi r.r h - MaKctrMajr6Ha{ r.t MriHrrMa;rbHar roJlqnHa Hecytuero MacrrHo-
IO CIOS nOAItrEnHUT(a, M.

Hecyuylo cuJry rro.{mr4nHr{Ka croJrr,x(eHur c rrpo,4onbHbrMr.r I{aHaBKaMrr
onpeAeJruM r(aK rooMerpr4qgcKyro cyMMy cr.IJr orAeJrr,Hux pa6o.rux n:rorqa-
AoR npn Quxcuporaunux fiotro)KeHrrrx flogmltnHuKa. flpunurlaou, qro rlan-
t[a I-1 no4mlrnnuK Heno.qBrrKHbr, a cMa3Ka nporeKaer M€x(ny IIx rroBepxHoc-
TIMH ro o(pyr{Hocrt4 co cKopocrbro u, paBHofi ame6panqecKofi cyMMe oK-
pyxHblx CKopocrefi floArrrHfiHzKa n qanSu. flpnnr-ilaeu rarc{te, r{ro rpaH[-
qbr Hecyuero Macn{Horo ciror coBrra,qaror c KpoMKaMIl i-fi nlorqa4xu nog-
urnrrHr{Ka c rrpoAoJlbulrMrz r(aHaBKaMH. Pac.reruar cxeMa AJII i-ii n:rorqalrr.l
npnBeAeHa Ha pr.rcynne l.

Vuurnrax, .qro hi=ry/(1+ Xcosa),

h=ny$+ xcosqo),

(1)dtp

(2)

(3)
rAe U = E/r- orHocarenrurrfi:a:op;
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X = e/6 - <rrnocrrernnufi excqenrpucrreT ;

6 - paguanlm'ri 3a3op, M,

e - SKCIIeUTpI,ICHTeT rIOAInrrrHIlKa, M;

q - yroJl oT ocn y - y ,{o fiaq Ia MaCJIJIHOIO CJrOt'

floAcrasnreM (2), (3) n )paBrreHlle (1) ll, npolnrerp[poBaB ero B rrpeAe-

Jrax or o Ao q, IIoryqHM ypaBHeHHe pacnp€,qeJlel {e AaBJreHrtI IIo AJIrlHe Mac-

JrrHoro cJrot i-fi nroqaaxu:

6gu rKp - a)cosc- sin@ + sinal

" - r,lr' (t + lcoso)'

3naa paonpegereHr.rs,qaBrenas, oflpeAer.f,eM I{eoyqylo crrJry Macltuoro

cJror B 3a3ope i-fi nuoqaAxs rroArlHnHHKa B AaHI{oM tpmcr'rponaxnou nolo-

X€HIII.I:

dPi=plrd@=6tT.- ny"

rftra - o).oso- sino + sinal ,.:#ge
(1 + lcosa)"

rge I - glr.Ina rIoAIrIu[nH(4 M.

IlponnrerpuponaB 1paBnerru€ (5) r npe4elax i-fi rrolqa{r<s or cl.{o
noJIyqnM:

t , \1 ^ /^ \. I
o. _ 6 pu 

. I[0,5(F- a)' cosa+ cosP- cosa+ (}J- a]sinol
"-.,y' (1+lcoscrf

r,qe F - ]ror or ocl4 y - y Ao KoHqa Hgcyqero MaoJr{I{oto cnot.

flpu r<omrvemne pa6o.rrDr rtrrolragox rroAlrlllnHrlr<a, pa.BHoM n,

qq

(4)

(s)

p,

(6)

Puc- l. Pacuemar creMa troJfltrI Hxna
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o = eo *M, p = e, *@P,p-"= l,
rAe e0 - )rroJr roBopora no,qrlurrHuxa Ao Aanxoro iprmcNporar{Horo rro:tor(enrxr or

nepBoHasaurbHo rrpBHrmro.

,{nr onpeAeneuur cyvuapuofi necyrueii cHJlbl no.4lrHnHHra uafiAern lpo-
erquuPiHaocr.ry-yux-x.

l, ,-, r' , , tt
r=.,1f )ricosTl +{)risinTl 0)v\i' ) \a )'

r.4e y - )'ron Mex4y cunoi Pi H ocr,Io y - y:
k - xora.recrno pa6ovux lJrorqaAoK rroArtrrrnHlrKa cKoJrr,)KeHr{.fl.

llpaHuuavrc.r k = (0,2...0,5)n; MeHbrtrve 3Harr€Hr.rr - npu 6e4nofi cva:ne,
6o:n ur.re - npu o6u:nxoi.

flogcraruu (6) n (7) u BBeAsM xost$$uqraenr uecyrqefi clun:

., #ffirgT;4
t

^. Ao.s(B - o)' cosa + cos/ - cos o .(p - o)s;n ol(,=- /o)
tl + / cosal

(8)

Tor,qa P = LiulCp (10)
Oop.lry:ra (9) 4aer roslroNuocrb oflpeAerr.rrb 3HaqeHlxr Cp npu nplrnrrux

X, r!, g0, k u nocrpouru rpaifraru r.r3MeEenur Cp or ornocanemHoro 3a3opa qJ

rtplt pa3HbIX orHocnrerr,Hllx 3l{crleHTpgcrrrerax. B ra.recrne npr,rMepa Ha
pacyme 2 npHBeAeH rpa$lrx Cp = flr},) a:rx rroArrrxls € c ,{esrrrbK) rpoAoJrb-
HbrMri KaHaBKaMH npa k = 4. Taxofi rpar[r.rr nossol.*vr npra r.rsrecrnofi narpy:xe on-

Cp x I03

1,,2 1,6 2,0

Pnc 2. l-parfur xo:,QQnugrra nequefi crur,r

0,8 16xL03
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peAeimTb o-ruocr.rr€;nnuft ercqerrpNcr,rror, npu xoropou 65avr pa6<rarr no4nlrr-
Hr. ( cr{oJrbxenrxr u, cJleAoBitreJrbHo, Mr,rnrnaa:rrnrrfi sasop, r.rJru no AorrycrnMoMy or-
r{ocrrrgJrbHoMy 3KcrlerrTpr{c}rr€Ty - Hafpy3rry, rqropylo cMo)(9T BbrAepxalb noA-

IT,IIIHHIC

Taru.ru o6pasou, npegnaraervrufi MeroA pacqera rroarrrrrnHr.Ir{oB cnoJrbxe-

Hrrr c [poAoJrLHbrMr{ r(aHa,BraMr,r na pa6ovefi noBepxHocrr{ no3aoJlteT orrpe-

AerHTb rrgcyrqyro cuqco6nocrr [o,qmnnrir4xa rrpu rr3B€crnbrx p, u, X, q0 aJrr.r

lrunraua;nurrfi 3a3op npu r.r3BecrHbrx P, p, u, rf r4 cAeJrarb 3ax;rroqenne o ero

DaoorocnocooHocTH.

1,. KoposuuHcKui M.B, Teoperurecxxe ocxomr pa6onr llo.@mtrtrKoB cKon5)r(eHFr, -
M.: Mamrc, 1959. - 404 c.

2. Vepuaecrud Cl. llo,wm*aru cRoJ]}XeHr.fi. - M.: Marmu:, L963. - 244 c.

JIUTEPATYPA
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yAK69.059.7

PEKO HCTPY KJUfl Xrfl U |IlH OrO OOHAA
HACOBPEMEHHOM 9TANE

8.14. flauunoe, M.3. flaHr4noBa, A.K. Map.qaaoe

flaeno1apcrui eocydapcmeeHHafi ynueepcumem

uM. C. Topaiebrpoea

Ma ryatw ecxi my potu rgopon at4 ryn6mua muKacbtH.ncats o Hbtt 1 (tu:tur<u, rot4
ecKilrtiHi1 ce6enmepiu rjc4ncmwlndot Ma4tuza aemoptapw 50-60 xoudapat
caJnulzou my lE rtn trcerc oad ipicmirc atuapxtmmap qoiaww a 4az ipz i muanmapea
caixec euecniziae elEyveHmmep Kermilndi. )Rone aatlanada eu opamtnu4
Katmd 4ypy rtcH J!r'a4apm!?a J{amqbL3{jmuH Eondapu JttajbutqdbL

Cmamun lxtccaanlnteaem nln6enamuxy cmalnzo offiua14tlozo $ouda,
npuuunar ezo QtuanuecKozo u "LloparbHozo ustoca. Aemoptt cmamtu nlrueodam
ap?y.ueHmbt, no romopbttr tKluhe u npo.ttr,tuteuw.Le tdauua, nocnryrHHwe euqe
e 5A-60 ee. ntrnwrceo aeKa, He orn6e4aKrm coelnneuuouu mln1oeqnujLt. Taxuce s
cmamae npedtaeatumca nymu, c noltoulbto Komopbtx sdauun nodlex:am
IE KoHc mpyk4uu u.^4o d e ptusaquu.

The work deals with the issues ofthe old dwellingfund and the causes of
its obsolescence. Concerning the facts being revealed the dwellings built from
1950 to 1960 do nat meet modern co sttactiot\ requirements. Moreover the

author sugge;ts the ways to develop and uglate this very dwellingfund.

Ipanrr.rxa npucuoco6:renlrl s4aulri nog KaKne-To HoBbte ycJroBur, llJlrz
HoBoe Ha3HarreHae, cBr3aHHbre c 3TnM [epenJraHr.rpoBKa noMelJtreHr.{ii, pe(oH,
cTpyKql.rt, MoAepHH3aIILS u He TOJTbKO OTAer-rLHbrX nOUerqeHr,rri, Ho H r{eJ]hrx
KOMnJrer(coB ri paioHoB, cToilb cTapa, cKoJtEKo u caMa ucTopr4$ apxrrTeKTy-
pbl 14 CTpOI.ITeJILCTBa.

Jlro4u npaxrutecKn BcerAa Hy;{q{aJrncr, F noM€trIsulrrx, B KoTopbrx rrpo-
xoAuJrlr Ex pa3rr.rqHbte )Kr43HeHHhre npoqccchr - or nar.r6o:ree npocrrirx, .{o
caMbrx cJroxHbrx KaKr.IMIi TBJT'IOTCg COBpeMeHHbre )Kr{JrbIe 14 ob4gcTBeHHbre
3AaHI.I.{, coop}}(eHrrr) xoMrrJrer(cbr. 14 onu rm He roJrr,Ko crpo}.r,r{, Ho ra qasro
KrepeAeJrbtBaJTH)), npnclloca6JrnBaJlH cBoa cTpoeHfis I{ HoBbrM norpe6nocryu,
KOTOpbIe rSMeIUIJrHCb C fi3MeHeH}tjrMr.r, [opo)KAaeMbrMI4 pa3JlHq]'r,rMt{ rfr.lBH.rrH-

SAUIifl]]{U Ha pa3Hbtx CTyneHrrx pa3BHTnt arejloBeqecTBa.
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Xmlofi Soug Ilasno4apa 50-x - 80-x ro4on nper€preBaer Mopa:naufi, ipusr'r-

qecxr.ri a $yrrluoaallur,rfi zsxoc. C xax.(blM roAoM Bce ocrpee Bcraer Bonpoc

peKor{crp}.Klr. { s,4a-riufi c )AeroM coBpeMeHHLrx rpe6oBan}rfi. Ho rc npo6leue pe-

roHcrpyKlu{s Ha,qo no/pro/pTb o64yrr.rarro. flpnaepal,cr nexna.uli[uqr.rporarnrorq IIm-

6AFrasnom nogoAa K pa3nrlqublM Meponprax.fittM no pel<oxcrpyxqw,I r.r MoAepI r-

saqur.r uso6ruyer E Haure BpeMs. Cilepa no4o6nHx AesHLrfi oqeHr uIEpoKluI H B ns{-

nlrx u r o6rqecrseHullx qqarflt{x. Ll nourcgcruut lbrBaror pa3ulre - or neygo6orn

E rr€fiparoArrosr]r x ga.rrnefimeE excruryaraqxu ao o6p]'rnenur r<oncrpycqrai. He-

AaBHo npoMeJrbrrpro coo6rqeur.re rro rereBrl{eHuro: <B xarou-ro ropoge o6pluu-
Jrocb xr{roe MHorogTOKr{oe q4irnneD. flpuvr.rua: 6orarue moArl npxo6penu r goue

KBaprnpbr, 3aruurr4cb ran nepeycrpoiicrnoM, B noABaJIe opraru3oBaJll{ cayuy c 6as-

cefinolr. CoaepnreHuo He Aocramrrno oAttoro xeratxr,ul rmr'ro I,IMcrb. Xors xoHe-r-

no, neo6xogr,ntocrr B MoAepHrBaqI, .r n pelousrpyKqlflt qAaFI,Ii Bo3urx€ror flocrofrr-

HO.

Ecru roaopau o rlaureM BpgMeHH, To Moxno npaBecrn Ita Ham B3TJUIA

ocHoBHbre flpuql,IEbr Bbr3brBalorqre raryro xeo6xo4ulrocrl. B [epBylo oqe-

peAb 3.qecb per{L uoiAer o MaccoBoM, B ocHoB}loM MHoroSTaxHoM ,(IlJroM

i[ouge. Zrarc, rrro Hac He yAoBJr€TBopte.r?

l. Bce, uro nroArr co3Aaror rl sro flpeAniunarreHo Ars yAoBnerBopeuus ux
norpe6nocrefi, co BpeMeHeM BxoAHT B [porl,rBopeque c Hayquo-Texuxsec-

KHM nporpeccoM tr rr3Merienr.rrMr.r n o6pase ,Krl3url o6lqecrBa. CtaT uuuocru,

He u3Mer{reMocrb Bo BpeMeHH uamax egauufi Bxoa}rr B fiporl{Bopeqne c rro-

crotHl{o [3MeHsrorquMHcr ll coBepmeHcTByloql.rMact )Kn3rreHH6rM yKnaAoM.

Hac yxe He yAoBrerBoptsr ror ypoBenb rouQopra ICItJInIqa, r<oropbri Mor

y,aoB;rerBoprrb Harlax .qeA] uren-6a6yuer, Ha[Hx poaureJlefi. Hac caMux

ABa-rpr4 Aocrrra Jr€T Ha3aA. flpoqecc nocrenesuoi yrepr.r 3.(aHLreM ypoBHs

ero Qyurqr.ronanlnofi nprroguocra MbI Ha3btBa€M Mopaurr'HblM crapeua€M.

Hrar<: uopanr,uo ycrapeBmee xlrnbe HyxAaercrl B MoAepHH3aIIuu.

2, Hac lroryr He yAoBnerBopf,Tb H ocreraqecKrle KacecrBa, apxrareKTy-

pa MaccoBoro xanl.r. Ilpr.ropursr g(osoMu.IecKr.Ix xapaxT€pr'Icrl.iK MaccoBo-

ro xnJrrrrqa, rmopufi .qocrr{raJrct B yllep6 apxnTeKTyp€. Ho, raxofi pe:ynl-
Tar Mbr uMeeM, fi KorAa npogKrfipoBauue o6EeKToB Beaerct Ire rrpo$eccrlo-

HaraMri, H KorAa 3Aar{}re crpouTcr npaKT}trlecKli cosceM 6eg npoeKTa...

Acreruunar, oAuoo6pa3Hnt apxr.rreKl/pa co BpeMelreM Bhl3brBaer HgnpI'I-

rrHe ee o6rqecrBou Ia npo6yxgaer noqle6nocfi MoA€pHH3aqsu.

3. SnononuqecxNe ooo6paxeur.u Moryr tBrsrbct raxutw no6ygr'rre:rlnnu

$anropov AJrr MoAepHI{3arIErt Il pertoacrpyKl{Itfi.

Bucor<ar croliMocrb r{HxeHepHLIX cerefi n 6raroycrpoficrBa nan6onee
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rrpecTsxHbrx paioHoB ropoAa 3aH.{Tbrx r{9Tbrpex - rxrr}r3TaxHoii 3acTpoii_
KOt zMeeT [pnrrraTeJrr,Hyro cEny.

Mogepnusaqur u pgxoucrpyKrlur gTux 3AaHnfi, Bxlroqas nprcrpoiixra lr
Haacrpoii(q sraxei, pa:uerqeqlre o$lrcoB N o6lexrog roproBJru, o6c:ryrxz-
Bar{ur - qacro 6onee flpeAnorrrurerbna, rreM ocBoeHrig orAaJreHHr,lx or rIeH-
rpa, flycrr' ri He3acrpoeHHbrx reppHTopEi.

4. Io6ygare,reu norpe6nocrlr B perorrcrpyr(qlilr 14 MoAepHv3auuu 3,{a-
HHii Mor{er rBrsrbcs coBnaAeHr.re 3aunrepecoBaHuocrr.r rpagocrpoareleii n
rrpeAlpr.rHHMareJreii B co3AaEr.lH jreHT ToproBo-o6cJryxHBarotqHx noMcrqeHr.ri
BAoJrL ocuoBHbrx ropoAcrt4x ynurtr, Ha nJrorqaAfix r.r r.g. 34ecr Heo6xotrr.JM
coBepueHHo norr,rfi nogxog x npo6:relle ficnorb3oBaHqfl AauHoro ifouga.

Percoucrpyrqur rlf,Tu3Tar{Hbrx AoMoB - 3Tr{ cJIoBa cefiuac g:rx Hac npr{-
BbrqHr,r, KaK peKOHCTpyKrIr{r My3er, Toarpa, naMtTHHKoB apXUreXrypr,l. A
BeAr, coBCeM H9AaBHO, gulg Karste-To ,qecrTr, Jtgr Ha3aA, cyr{gcrBoBajro Bce_

o6rqee MHeH{e, rrro 3TH HgKa3Hcrr,re AoMa orxr.lJ1u cnoi EeK ra r{x Ha,4o r(aK
MoxHo cKopee cJroMarh, cnecra, 3a6r,rrb tl Ha vrx Mecre co3"qarl AoficrBu-
Ter-rbHo r(oM(bopra6eirbHbre, ygo6aue H, r(oHeqHo, MHoroSTaDt(Hbtc 3AaHH.fl.

Hecvorpx Ha cyrrgcrByroqlle Ha rrparTnKe rexso jrorrq€cKr.re orpaHH-
Lrerrrls, Lr HeAocrar(r{ HnAycrpnajrr,Hoii 6asn, conpeuenHbre crporrreJrbHbre
MgxaHH3M6r no3BoJrrror,qeMoHTr.rpoBarb qacrb Eecyrlax naHerefi . Cerogn.*
BO3MOXHO Br,rpe3arb aJrMa3Hofi nunoi B 6eroHe oTBepcrrae HyrKHoro pa3-
Mepa, [epeHecTn cTosK c o,{Horo MecTa Ha Apyroe, opraHri3oBaTb caHr.i_
TapHo-TexHr.rqec(fie y3jr6r B HOBOM MeCTe, yTgrIJIIrTb rrpoMep3aror{He naHe_
na, yryqunrb sByrorr 3olrrrrHro neperpr,rruii. I4cno:nsyr npu6oprr, npuue-
HrgMbre B npo}fr,rmJreHHocTr.r AJrr rrpoBepKH cKpblTbrx cBapHbrx lrrBoB, Mo?r{_

Ho npoBepHTb KaqocrBo cBapHbrx crbrKoB lIaHerei r.r B],rrrBrirb 3AaHu.{ Tpg-
6yrcrqae peKoHcrpyKuHn.

Bce oxpy:raroqrae rrac 3AaHlrr uMeror pa3Hbre xapaKTepuorr.rKa, KaK rro
npoqHocrl.l- Tal( H no aorroBeqHocrH. Eo.rylrurucrso .4ovoe rpaJuquonxoil
3acrpodrur .sBJrrrrorcr Ao6porHbrMr,r - nepBoHaqarbHo rrpoqubtM-r1 rl AorroBe.r-
nrrulr. floerouy lr c g(oHoMr{qecnofi roqrcn 3peHu.s ux qenecoo6paeno co-
xparr;rrM pexoHcrpyrrpoBarr,, nplr6rrlxax Bo Bcex orHomoHlrr{ x xMcrcuulM-
or rpe6oranlrxu.

flpar<rvvecnu cporu cll'x6rr KoHcrpyKTr.rBHbrx 3JreMeHToB :gauufi tecl-
Ma yc,rroBHbr * oHr4 pa3JII{qHbr A Ke B oAHorr.ruu},Ix 3AaHr.rrx. ,{nx conpeuen-
nrrx sgaalrii r.rugycrpuallnoi nocrpoiixu 3TE cpoKn rroKa flpenllonox]rrelrb-
Hlt, TaK KaK erqe uer sganafi, npra6:ra3r.rruuxcl rt pac.rerxoMy BpeMeHH cJryx-
6u. Haupuvep, \{Horo3T KHr,re ,qoMa H3 xpynHrrx naHe;reii [peAnonaraerct
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gKcrlrrytrrnpoBarL 120-150 rer. Srot nepr,Io4 Mo)Kro cquTarb raparrnairmru cpo-

xou r.rx orlxr6u. Ho rar rox xenego6eronnne n:4emar co BpeMeHeM nprlo6pvraror

6orlmlto flpoquocrb, ,qefisrsrr€.rrHHe cporr.r cJryx6br MoryT ora3lrrbct 6oJIr'Ee

pact{eTH5rx.

Eo:rrnoe 3HaqeHIt€ ,qrs gKcfliryaraqu{ 3AaHr.rii HMeIor 3anacbr rlirlr It3-

Jrlrmxrr MaccuBHocrlr H flpoqHoc"tlr. B rrx KoHcrpJ,'KqIt{x. flpu o6c,negonanuu

r{ nepepacqere, nocrpofixr.r 60-x rogon, Aaror Bo3Mo}I(Hocrb Har4crpalBarb
gTaxrr, T.e. Syx4auenru, crer{hl BbITIoJII{tnIlcB c AocrarotrltblM 3arracoM

rrpotrHocrr.r (c sanacolt roJlquubr 30%). Tarur"l o6pa3oM, paccMorpelrlrble

BOUpOCht peKOHCTpyKTIItU rrOKa3brBaIOT Ue;reCOO6paSHOCTb r'l 3I(OHOMIiqeC-

ryro o6ocnooanHocrb rrcno:rb30BaHr{.x cylqecrByroqero crpolrreJlbHoro

rforiga xrnux sganr.rfi.

O6o6rqar onbrr rrpoerTHblx pe[enufi rrocJreAl]I{x JIoT, HsrpyAno y6eA}rrb-

Ct B TOM, IITO MOX(HO BEIA€JIIITI' ,qBe OCHOBHbI€ rp)mIIbI npHeMOB.

flepnax * ((JroKaJrbHurJrD peKorrcrpyrlrlrt flpeAnonafttmrnaq MoAepun3aqqo

sgaurfi c coxpiurerureM lr;ru rracraqHbrM Ir3MeHeHHeM Ir:x o6leMno - fipocrpaH-

crBeHHbrx pemeuufi u noJrlrofi nepe[JraHlrpoBKofi xnaprup. Becr xoun,:rexc

BHyrpenuax [peo6pa3oBanr.rfi, ocyqecrBJlf;eMblx Ha SToM 9Ta[9, BXJrrOqaeT

n ce6a ueponpurrrrri [o yB€JrI{qeHHIo o6rqeft uJroqa,4l,I I{Baprr.rp H coBgpueu-

crBoBaHrrro r,rx Qyurquouaablto - rrJlaHr'IpoBorrHhlx cxeM (Kax flpaBfiro, 3a

cqer yMerrbmeHrr.f, qficra KBaprr{p na 3Tax(e), ycrpaHeHr.Ie KoHcrpy(quon-

nnx geQexror, 3aMeny arrxeueprrblx cxeM, yorauoEKy Mycopo[poBoAoB rr

,rut[ron, a ran)I(e 3uaqrrrgJlbHoe yBeJrrlqenlre flJlotqa,qrl noAco6Hbrx noMel{e-

nufi. Honne apxnreKT)?Hbre pe[r€HI.It Kpbrm cocraBJltror oAHy ra3 salfi{efi-

max o6:racreii peKoHcrpyKltfifi. B 6o:rlmr.rncrge cJrlrqaeB npe,4uorrreHfie or-

,qaror ycrpoicrBy cKarHblx Kpblm c HcnoJrb3oBaHneM coBpeMeHHbrx Mare-

pua;roB Airs noxpbrrr.r.s pas:ruvnofi qreronofi raulrn. Vcranogra lui[ron n

MycoponpoBoAoB B Irqrrr3Ta)KHblx 3AaHI?rtx, npucrpofi xa,'IHoToBblx maxT.

Bropar 6onee cJroxua{ r{ orBercrBeHnaul rpynna npHeMoB - (aKTHBHat))

peKorrcrpyKrlr.rs, Koropru npeAlo;raraer MoAepHa3alrtlro 3AaHHfi c paal'IraJrb-

HLrM r.r3MeHeHI{eM ux o6beMHo-npocrpaHcrBeHHbrx pemenufi N nonxofi nepe-

naanapornofi r{BapTrrp, qTo cBe3afio c neo6xoAr,]r.rocrrro BHe,ceHr'It psAa gfpyK-

Typnbrx rBMeHeHufi n cucrelry orpaxgalousx roncrpytqufi, a B pqAe cfiy-

qaeB u crponrerbHoro o6leMa AoMa npu yBeJrl{qeHux STilJ{tHocrrl unfi Iutlpr,r-

Hbr Kopuyca. Ocnorriofi 6lor ueponpurtufi MeroAa ((aKTr'lBnofit pe(oHcr-

py(qura BKrroi{a€T o6ycrpofiKy Kopnyca or,4enbubrMl sreMeHTaMu rloMe-

qerud u rraprrp (spnepn), rareu m4eJIbHbIMI,r rIoMe(q€Hr'IrMH KBapflrp n, HalJoneq'
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orAeJrr,HbrMr.r rcapTrrpaMr.r; Halcrpoitqy sganruii or4e:rbHbrMu noM€rrleHr.lJrMri KBap_
Tr4p H OrAor'rbHbrMr.r KBapTr4paMH.

Cpeglr o6crpor.rvubrx 3JreMeHToB uau6orree qacro flpaMeHncrcr{ 3pr@p, KaK
TpaAI4qHoHHbrii n nopofi He3acJrylxeHr{o ga6lrsaevbrii gJreMeHT x(HJIoro 3Aa_
H}Ir urparclqHfr noAqac BeAyqyro pollb B Bolpocax r.rH,4rzBHAyaJrrr3arlr[l ero
apxr4TeKTypHoro o6:ruxa, peuexlrr r.rHTgpr,epoB, opraHu3ar{riH cBr3r, KoMHa-
Tbr c oKpyxarcqr.rM rrpocrpancrBou. Ilalurpa flpe.4r-raraeMbrx apxrirexryp-
Ho-xyAoxecrBeHHr,rx pe[e]iut spxepoB Becr,Ma pasuoo6pasua _ Ha noJry_
IIapKynbHoM, npSMOyIOIbHOM: TpeyTOJILHOM r.r MHOrOyrOnbrrbrx IIj-raHaX C

pa3Jrr.rr{HbrMr.r BapHaHTaMI.I ocronrenu.s, BxJllorra.,r clJromHo€, n ipopuax co-
BpeMgHHoro gr.rsafiua rrJrH HcropuqecKlrx peMxHricqeHrlNi. O6reguu-aer ra_
Kr{e perneHril o6rquocrl KoHcrpyKTuBno-TexHororuqecKofi cxcMbl opraHH-
3arlur4 npr.rcrpoeK npeuMylI1ecrBeHno B 3oHax tpacagnrrx noBepxxocrefi 06_
lql.Ix KOMHaT, rAe paCuupeHte Cyr{eCTByrOqerO Or(OHHOTO npOervra C 6a:r_
KoHHoii ABepbro Hg Bbr3brBaeT cepbe3H6rx TexHr{qccKHX TpyAHocrefi, B prle
cir)n{aeB c aa,veHoii uaplexriofi n,rocxofi naHenH 3pKepHbrM MoAyneM, B caMo-
croqrc,'lsuoi r(oHcrpyKTH BHo-onopnoI cHc] eMe.

Taxuu o6pa:olr, coBpeMeHHaJr rpaKToBKa rroHrrur p€(oHcrpyKquu npeA-
rroJrafaeT HaJrHrrI{e qe]'roii cHcTeMhr IroAxoAoB r( peltreHHro srofi npo6:revrr,
naxgrri us KoTopr,rx, B KoHerrHoM cqore, KaK npaBr.rJro, BcerAa ocHoBbrBaer-
crr Ha npraMeHeHnn cpa3y HecKoJrbKHx nplreMoB (rax <:roxa;rlnr,rx), TaK r.r

((axTr.rBHbtxt u;ru nx rcorr6nnaqr.rii), yn.asauur,rx B eAr.{Hyrc TBopqecKyro noH-
qenqlrrc. 3ro gaer Bo3MoxHocrb peruarb oAuoBpeveuno qel;rfi KoM[J-reKc
colpflr(eHHbrx 3aAat{ - oT apxrrTeKTvpHr,rx Ao coql{ajrbr{o-3KoHoMaqecKrix,
qTo BaxHo uMeTr, B BriAy, TaK KaK MHOfr{e r{3 HaX BgTaroT IIepeA apxnTeKTo_
paMr.r BrrepBr,re. Croga ornoclrcx optaHr{3aqrrr por(oHcrpyxrr.rBHoro ttpo-
Ilecca B ycloBnfix Qyurquoxzpyrcqeii crpyKTypbr pacceneur.ur, nepeycrpofi-
crBo )nrrJrr{rqa AJrr KoHKpoTHofo norpe6nre:ra, cxopefiman aAanraqru npu_
eMoB peroncrpyxr{ur.r K ycJroBrlrM c),uecrByroqei nnAycrpr.rarbHofi 6agtr u
,{pyrfie. .qoranbHlrfi yrer srrlx o6crosrerr,crB r.i cr{Tyarluonuux i}arropon
o6ecne-{ar s $$errarnoe ynpaB Jr€Hae npoqeccoM pea6\rrrtra\L4rr MaccoBof o
xu.rlrula H co3AaHr.re BbrcoKoraqecrBenuoii xnnoi cpeAr{ Ha reppnropnu pafi-
oHoB n{TH3Talfi Horo crporlrcJrbcrna crapoii sacrpofixn.
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BbrHDr(EEHHbtE KOnEEAHI4fl Cl4CTEMbl
c HEnnHEyrxoyt xEcTKocTblo
B146PO]43OTIFTOPA

A. nxypaeB, A. Myxruoe

Tawxenmcxufi uHcmuflrym mexcmunanoi u neexot

npoMbtwneHHocmu

Amatuutu ua4anada cw3brqcbt3 gammbrnbrrymbt arca4a dipitt
rrsotumopbtttbul ecenmirc caa6anapot 6epinzen Matgatw aemopnapatnen dipin
u3onsmopbt rcopnycot. cepniticiui4 eapua4uatatg sa1bIHbt4 sePmmeryi
acypzbitzen. Tasanay crcoue dacunuptey mexloto?uttttblg ypliciniry recmeci
1epircdi, cott qpttanu manlubLtt 6otywi 6apmr4 mexuotrozu.atot4 ypdic
mypa rjmanadtt crcaHe canan*ry Kepcemxiu uco ea pauafr dat

B dsauofi cmamae datomcfl lxrcqemubre ewuu uoeozo eufgntnonamoln c
uetuaei uoi ucecmxo cmva. Aa moTn uu c mamuu 6t*an npoeed entt uc cte doeauun

sapuaquu saxonq xotp6c.uui rcopnyca eu6pousotnmopa. ,{aemca ma6tu4a
mexvoJtozu4ecqux npo4eccoa d?rcuHupoaa4ut u ovucmKu, nlm Komopb6
n06ulucuomct Ka\ecmaeHHue noKa3qmeru u cma6utusuplnmca eeco

m exno to z uu e cxuti n 7m4e c c e o no rc uo o md e,lum e n n.

The axicle gives design schemes of a new vibro isolator with non-linear
rigidity- The authors ofthe afiicle conducted rcsearch of body oscillation law
vqriqtions. Also there is a table of dercanulneauun reJinenent Wcesses, thot
increase quality indices and stabilize the whole technological process offibre
se Darator's.

[;ra crr.r.nceur-rx srus:anzir Ha abyr.qaMenr ru6pauxfi rrI{JIbHbIx It BturxqHntx

BOJrO(HOOT,qeJrrirerefi HaMH 6U,r pexouengoeall Hosblfi ru6pousonrtop c

HenHHefiHofi lKecrKocrHofi xapaKrepHcrur(oi.

[nx cocrannennr pacareruofi cxeMbr c pgroMeHAyeMbIM Bn6pou3on.sro-

popoM rleJrecoo6pasrro o6ocr{oBarb Heo6xo,4r.IMyro Henl{HeiHocrb xeoTroc-
Tr.r HJ,ru KorfiqecTBo cJroeB er6pou:ol.rropa.

flpu erorra AJrx rpexcJrofiHoro ra6poraso:r.rropa cnpaBe.qJruBo coorHo-

INEHI]E:

cl > cr> c3 (1)
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lrrn n-c:roinoro nr.r6pou:o:rmopa cnpaBe,.{JrzBo cocyf Hornem4 e:

C,. C"_, . -.. . C, . C, A\
flpa npuuenenlrz rrz6polr:o:uropa c ne,rr.trefinofi xecrxocrr,ro Heo6xoan-

Mo frr.rrbrBarr, rrpeA€nbr I-I3MeHerrHr qacrorlr Bo3M).rqalotqei cultbr.
Vpanueur.re ABr.ur(eHHr crlcreMbl c nelznefinoi xscrKocrbro r.rMeer Br.r-[

m.i+b,ic+Crx+Crx3 = Fosn(at+ p) (3)

flpuMep pemeHr.rr 3a.4aq ocyq€crBJrreM AJrr Marlr.]H rrepBnqHofi o6pa6orxu
XJIOIIKA.

Errrra paccuorpenn cao6ogurre H BErHy)KAeHfihre Kor€6aHHs Koprryca
IrKIrHa, npa a:220 o6luu:g^" m.: 1460 w.

Asa:rag no:re6anrrr rloKa3brBa€T rpu Sopuu Ir3MelreHr.rr, An€ n3 Koropbrx
rBllf,rorc.{ ocuoBHhrMr.r. flpa sror'a ocHoBHaJr tracrora co6crBennr,rx ro:re6a-
nr.rfi uaxo4urcl B rrpeAeJrax 10,5...10.9 fq, a nusro'racroruoe cocraBJrrrouree
ro:re6anr.rii 3L5...33 Iq. Pasltax xo:re6anrafi npr.r cno6ognux nore6anlr.sx
Koprlyca BaJrurrgoro Bor'IoKHoorAeJrqreJrr AoxoAHT ,qo 3,1 MM, a aMnJrnryAbt
Hrr3xoqacrorHllx cocraBJr{rctqux u3MeH.sercr B npe.{eJrax 0.1...0.5 uu. Alln-
JIHryAa Br,rnyxAennrrx r<o:re6anufi Haxogrzrcfl B npeAenax 2.9...3.i uv. Ilpll
BbrnyxaeHubrx no:re6anaax BJrurrrl.re co6crBenHr,rx qacror .sBr.{ercr orqyrn-
r,rr,rv. @axrnqecxa aMruruTy.qbr BbrHy)r(AegHblx rore6arllrfi (nlr:novacrorna;r)

Aar 6Ie tro.ir'.reHbr trpfi : 1 - npu |lr, = 1200 q 2 - rpftzt" = 1460 K| 3 - upu ||t" = 1?00 x4 N
npu <o = 220 o6furrn.

Plrc. L fpaQnrur u3M€HeHns airrl!'tlrrynhr rco,re6axufi nopuyca Ba;rrlrHoro BoJtor&rooqrlc-
lnrgrr npn Bapnalgrx [prc€AenHofi :rrecrx@rrl Bn6pou3&.,.lrropa
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r.roMeurercs B fipeAenar 1.6...3.5 tllt. flpn erolr cneAyer orMerxrb BJrrtf,HHe HIt3I{o-

rrasrorHofi, Kqropa{ cocraBnser 0r cos3plt rI sin3plt o avn:ru:ryge go 0.3 n.

BaxHulfli xsrrrorcs accreAoBauu.r [p1.] panJrr.rqHbrx 3rraqeHl'lJD( r$9ibabt4'IeuTa

xecrlocrr{ cirogB }ryrpyrl{x SJreMerrroB Bu6polr3oJr;rmpa BaJrrflHom BoJroKIroorAeJM-

TeJrt c yleroM cI'IJr 4nccunaqlr' flpr'l na'urul{}r b, = 3'0'103 Fl/urtl' rr yBeJrrrtleHr'rrl c1 =

1,5'10a FVur'r, cz= 2.0'l}a lllvrv., arrrrnnrlEa rone6aHsfi )aaernnaerct .qo 1.4.,.1-6

uu. 3aecr ocoftHrro crgAyer orMerrlrb, trm rrpn BburyxAenublx ro,re6arurm gr-

cl,"TcrBygr BJIlxrHI.re co6srBeHHofi qa,grcnbr Ira xapaltrep KoJre6aHrxI ftopfiyca Bo'roK-

HoorAennTers. KpoMe mro, Ha6Jrroaa€Tc{ cgrur i$a:n rore6arlzi r npeAenax 15o...

1 1 0o r Ar.rara3one r{3Melreuqt Itoo$t|Iqfierrra Anccu alsfi b, rN6poxsonrropa. IIa

ocHoBe ana!'rIt3{t 3aroua xofle6anrfi Koprryca Baru{sHoro ronorcroorAe l'ren{ 6butr'I

rrocrpoeHbr KpuBLre 3aBr{cr.IMocrlr }]3MeueHr,UI ar/fifirryghl rone6arrrfi Kop[yca Ba-

fi,rquom BoroKHoorAeJIETeJrJr nprr Bapr4ar1ltlr npmeAerfiofi regnocfil nu6poraso.rxropa

r4 Bo3Mylqarorqgi cI,rJIBr or nelpaagoBeEeHHhrx Malcc Ii ctrJr rgJ(Holloruqecr@ro co-

nporlmlenur. FIa pac. 1 rl 2 [peAcrasJrenbr noJryqenHLre KpuB]Ie 3irBrlcr'rMocrn. I43

puc. I ru4ro, rro c yBeJlrrqeHr{gM 3na'ieur.rfi npnnegenuofi xecnocrur rn6pouso:rr-

TOpa ),MeHbrnaercr aMmrrlTyAa rore6aHnfi Koprryca Ba!'II-IIIHOTO A]arHae cJrgryer

orMsrrmb, qro rrpr.r 6ommofi uacce BoJroxHomAeJrplrers auniuryAa to:re6axrai r'rs-

MeH-aerc{ He3uaqar€Jsuo (npn n, = 1700 rr) 1.9...0.7 lru, HexeJIr{ rpu Iwertrue[

Macce Koprryca (npv m,,= 1200 r(r) 3.3...1.2 uu. IIa puc' 2 c yse:fl.ruenr'reu cr'ursl

Bo3r,r1,rqeulrfl (arunrur:an nosvyr{elrll*) ot Bparqfiorquxcc BaroB BoirofiHoqrAern-

A.lrv

F6
l02

Kprorr 1-npuC = 0,44'104 Il/rru" 2 - upn C, = 0,86'1ff Wmr,
3 * npu C- = 1,9'10a IVuru, uo:ryvem*d nplr nr, = 1460 Kr.

Pne 2. fpar[mgI ruMeEeExq aMruMry4,r ro;reoarnm xopnyca Ba!'rfisoro
BoJror$ollrae:rlretrs Oynretrlx Bo3pacrarcntefr sarpy3x[
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rerr (BaJ pa6o.rero Ba,'rHKa) H€rriHefiHo J,tsenuqrzBa€rc.s aMfi .rryAa r{oJre6aHrri xop-
nyca BororHoorAe .rells. TaK,rpnF0= 100H,A= I.4 v'v., C,= 0,44JIaWuv., m,
= 1460 q a npN Fo = 100 H, A= 3.1 w.

Ha ocsone npoBeAeHHbtx ucclegoeaunfi peroMeHAyerct osaoBHhre apa-
uerpu eu6pousoJrrropoB Marlr,rH, Koropr,re [puBeAeHbr r ra6:rrzqe l

Bu6pas neo6xo4vvr,re rrapaMeTpBr er.r6poasonrropoB paccMorpeHr{brx
MarnHH nepBl.rrrHofi o6pa6orra xJrorr(a, MoxHo o6ecneqaru 3HarrHTerBHo€
yMeH6meHHe aMrrnr.rryAhr xo,re6aaafi, pa3Max cKopocrefi, reu caurrlr cra-
62,'nnocrr rexHoJroruqecKr.rx [poqeccoB. IIpu srou noBbrrrrarorcr r(aqecrBeH-
Irble IroKa3aTeJrH TeXHOTOTETTeCKHX rrpOqeCCOB A)r{rr'j'poBanlIjfi a oqlcTKr.r.

Ta6mrua 1

Penoueu,lyeurre rapinrerpr,r, rudporrroJrfl TopoB Mamnx

Ns HaHMenosaHHe

TexHorour.r€cKot Manllffsr
m"\K2)

a(o6 I uH

8".10'
Hc/uu

Cr'10'
lVuu

Cz'10*
IVurr

1 Bars*rrfimcllr 1,460t220 ,Z.J... J.) LO...1,.2 2.0 ...2.5
2 lfu,ruufi,eNru 7901730 2.5... 3.0 1.0... 1.5 2.5 ...3.O
3 O.rncrxre,E xnorru rD(-3M2 33691900 2.0...3.5 1.5...2.0 3.0...3.5
4 Bonornoo.u.rcrrre:u 30OfI-M 27501t450 0.5... 1.5 0.5... 1 2.O..-2.5
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BblHDlqlEHHblE KOnEEAH',tf
oprorponHbx nnACTnH nPn
pnsnvlqhlulx FPAHl4t{Hblx ycnoBnfx

C.K. Enuuyparoe, A'@' Enuuyparoaa'

fTaenodapcxu(t eocydapcmeennafi ynueepcumem

uu. C. ToPafieaPoea

H.T. XagPacnuoe

Kapaeand uncxuT aocydapcmeen uafi mexn uqecxu E yuuaepcumem

Mar<a tda duna uKanbttt Kywmep acepi tamucrcecindezi -wu-::"no*o

"""6i 
,;;;;;;;;;" n"""^q iai "otdi*'v 

op'1o*' co'1*t aiwpna adici

6 oiotnut a crcY 1z r s tn o t'

B cmamue lnccnomyltlaemcfl wcvefi twcmuH Ha dunamu4ect'ue 6os-

daicman. Pacqem sede'"" *"*'{t*')nx psnocnai c nputemneu3BM'

Calcalation ofplates on dlnamic effects is.considered in the article' The

calanlation is carriea out 
'itn 

tn" f,dp 'ii"al dffirences method using ECM'

D'W , *+2DrW '-o+D'W '-,+LW "+KW 
= F

3,qecr nonepeqnat rrarpy3(a 3a'qaercfi B BrrAe:

F = R(Acosor r Esin @r)-4!V"'

Paccr,'ra4lrlraercfi np'rMolroirbl{at oprorponlrat nJracrr{Ha npu 4oficrnl*r

npon3BoJlbl{o pacnoJroxel{HLrx Bo3Mylqarcqllx Harpy3OK ]r cocpe'(oroqesHbrx

vacc. Vqrltusarorct ynpyrog ocuoBaul're rlJlacrlrHbr' Eapur{pnoe """'-111:
r.rJrr{ 3alqgMJrenr{e rro (oHTypy u cao6o4nufi rpafi. !,lrnalru.recru rrarpy3Ka

t-r cocpe.4oroqenr{ble Maccbr iuoryr 6nrl flplrJloxoHbr BecbMa nporl3BoJrbr{o'

,[sibQepesqraamnoe 
ypaBrrende Blrrryx'(esHlrx rone6asr'rfi ToHKfix nJracrnn

xMecr BIIA [l]:
(1)

a)

B $opruy:rax (1) u (2) npss{ro: D1' D2' D3 - IrnrnHrpl{secl(ae }I(€crKocrlr;

W - npors6 nJlacrrlH; q - llHrtHclrBHocrb Harp]tr{'I rrr e'4 tr{qy nnorqaAs; K -



w(x, Y' t) = w(x, Y)(,4 cos ol + , sin ot)
c )lvsroM (2) u (3) gurf$epenqualrnoe 1paBrrenne (l) npnner ra4

11 rW, *,+2W,,r r+ r1,lY,, n, - {- O"W - 4 g'W, * {W = !-8D, SDz D3 D3
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xos$Surlaerrr ynpyocra rp]'HTa; @ - qasrsra sogrq,'rqaroqefi cruru; R - ammlr14-

Hoe 3qaarenqe Bo3lrjnqarorqei camr; I - r+rrexcrngogrr llaccu.
E

Pemenne )T)aBHeHrrr (1) zrqeu n nzge
(3)

(4)

B (4) npNumnr o6ognaqenfis ,4Jrr coorHorleHr{fi qanrzx4pauecrux }recrKo-
cret

- -D, ^ -D,'rr %. 'r, -d tf,)

,{:rx peruennx 4v $$epeuquamnoro ),?aBHeHnr (4) npuuenuv MeroA Ko-
HeqHbrx pa3Hocrafr lL,3l.

| (ta ^ D \ I
lp, + I i:--1-o'ry - L@2w 

l)].)3,1w, + g,pvo +W,)+9.(W. +W,) +
[" \D, eD, BD, / -] - '

+e4(Wq+Wp+ tLo +W,) r qr(W, +W,1+90(Wu -W,)-Y

rge xostp$u4r.reurr rrpa nporn6ax ofipe.{erfirorcs Bbrp&KeHrxrMH

9, =)+t+6n,a', p, =-an: -a,P- P' ' (7)

% = -4n,p' - ' - n'+, 9o = z. 9s= ;, ea = 4z/t-.

lux nprlroyro:nHbrx fiJracrr.rH p= a/b - coorHoueHr.re cropoH.
Cocpe.qorouexnr,re Maccbr ri Bo3Myrqaloqlr€ cr,rJ-rbr oflpeAer{rorc, Br,rpa-

)I(EHI.IfiMI.I

Po = P\lz, R,, = R\Xz (8)

AnupoxcuunpyeM lnacrqHy peryrnpuofi cerxoii r.r 3anurrreM ypaBHeHr.re

(6) ruq i-of roqru.i csroqHofi o6nacrv [4].

l^. # u- ## - ffi)*, * *,*. +w,) + q,(w 
^ 

+ w.) +

+e4(Wp +Wq +Wo+W,)+prQV" +W,)+qbovu *W)=+:
''"V 

(9)

r,{e S qrrcro maroB cerxn.

(6)
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Touxlr npanoxer*la cocpeaoroqeHnhrx Macc rz BosMyrqarorqd( criJr Morrc{o rrpx-

HrrMarb flpolrgBolrrno r nro6orra ysne csroqnofi o6racrn. Ipaxa*rue ycloBrxl rlap-
Hfipsoro ortr{piurr.s, 3arleMJrenr.rr r.r clo6o4noro rpar Moryr BapbnpoBarboJl no Jrro-

6ofi cropone nnacrr*xn HJrr{ rra }q:rcrr{e cmpor{br. Vnpl'roe oororalue raro(e Mo-

xsr )iqnTHBaTbcr Ha yqacTKe [JraoTHHf,r r.urfi rro BceMy ocHoBaHr4ro. flpofpil]ffua Ha

3BM cocranreua,qr.r fipor.r3Bonbuoro qr-rcJra maroB cgrru S. B gaBxc{Mogm or S
rrporpaMMa arioMarr,rveorn t[opurpyer H]DKHoe trxciro ypasuenmi r roxe**lx pa.:-

noc-rrx. 3aga'll pertraJlrcb rrpu rl,rcJre maxoB cerKrr 5:6,8,10. IIpu S=10,6es ym.r-

nonr.r.r rnaverrui paoqsra, pacxoxcggHue pe3yJrbramB c ulteroqrawcr rriwrul*r pe-

ueHrrlrMr.r [5] nexorr r npegemx 3o%.

llccnegora.irocr rnriruue nnellsefi Haxpy3(H rr rpaHnvnnx ycnonnfi na nporr.r -

6lr nnacrrnr,r. 3navexru uporr.r6oB B xapaKrepnhrx rotl(ax rrJlacrfiHbr rIpIrBeAs-

nu r ra6:rsqe L
B sa,qa.rax c 1 no 3 paccMarplrBaercr rrJracrr.rua, ruapfirnpHo onepr:ul rro

BceMy xoHT)?y. Be:rEsNHa uacclr Pn MeHrerc.{. B sa,qaqe 4 paccuarpuraer-

c.s gra lre nJracruHa, Ho c yqeroM ynpyroro oclroBaur.rt c roeQiprqr,Ienrou
ynpyrocrr.r rpyura K=0,5. B ea,qa.re 5 paccl'.rarpanaerct Jlacrrrlta, 3alqeM-

ireHrras flo BceMy KoHT'?y. B grax gaAaqax cocpe,{orotleHHalt Maoca fi Bo3-

Myrqanqaf, cn;ra [pI,IJror(eHbI B l{elrrpe nJracrltHhr. B gaAaqax c 6 no 11 uc-

creAyercs BJrIrrHae rroJloltgHru Maccbr I,r Bo3Mylqaloqefi cvllw Ha nporra6n

rrJracruubr. Bnemn-f,s Harpy3r€ fiooq€peAl{o np}rxJla,qbrBaerct r rovrax 1, 2,

..., 6. flnacrnua 3arqeMJreua rro AByM [porl.tBorroJloxnbrM cropoHaM, a ,{Be

,{pyrHe cBo6oAHbr.

Ta6:mqa I
Pgy.'rbrarr,r pacqcra lUracrl|Ebr Ha Bbmyrr{aer ,rc I(ore6at|I|fl

72

X, K
Po

rd
R4
rd

IIoonr6H B qnM€s@rx ro'rFax

lll W, w w1 lYt w6

0.00354 0.00660 0.00838 0.00660 0.00354 0.0

2 ttii
-5

6

0.0 2.5 0.00401 0.00698 0,00895 0.00698 0.0

10.0 2-0 3 0.00583 0.01350 0.01350 0.01091 0.0

4 0.5 10.0 2.O 3 0.m254 0.00507 0.006?6 0.00507 0.00254 0.0

5 0.5 I0.0 2. o00076 0.m225 0.00357 0.00 0.00076 o.o

6 10-0 2.4 0.00131 0.00131 0.00101 0.00089 0.0 0.00105

7 10.0 2.0 2 0.00169 0.00375 0000387 0.00573

8 i0,0 2.0 3 0.00138 0.00406 04 0.00.184 0.00411 0.

9 10.0 2.O 0.m112 0.00332 0.00463 o00674 0.00?21 0.01031

l0 2.O 0-00072 0.00240 0-00335 0.00699 0.01355

10.0 2.4 6 0.00001 0.00044 0, 0.00374 0001t01 0.02,

flpegcran.nexuui r pa6ore Kracc 3a.{aq npeAcraBilf,er npaKTr'Iqecryro
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rIeHHOCrb IIpH npoeKrurpoBaHrM nptMoymmHbrx IIJII.rT na ]T4[,TOM OCHOBaHHTT C I{OM-

6uruzpona-unuua rpaHI{qHbrMH ycrroBmrMri.
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MOEEflhPOBAH 1,1 E YEIEfl bHOrO
CONPOTI4BNEHh' TPYHTA
C NPhMEHEH'IEM HEqETKOI4 NOFUK],I

H.M. 3aiUeea

flaeno1apcxufi eocydapcmeeun u fi yu ueepcu mem

uu. C- Topadeupoea

Ma&ata a Notucws ttozurca Hezisinde <<dunryutttdwtg> naPa empiHev

monwymgnat4lletudi redepiciu anatrsnaydat4 pezTrccuemi uode u ut eapyea

apHareaH. Srcnepunenm 6apwcowda ctJtbtvectH Hamu?tcen4en xodetdey

4o porm oudt't c on c a,,tarcmut pytt rcet m i pi,ven

Cmamoz nocen4ana pazp6omrce pezpeccuonno aodenu onpedeteaun

ydetauozo conlnmuzmHua epyvma otn nalm emPo <6runcHocmb> Ha ocHoae

He4emroi tozuxu. Ilpueodumct cpaeHetue pe3ynbmqma nodemtpoeauun c

daH$b| u, non)xeHHbwu a xode ?Kcnelru-ue ma.

Article is devoted to development regression model of defnition of sp'
cifc resis'tance of ground from parametel "hunidity" on the basis of fitzzy
logic. Comparison ofresult of modellingwith the dstq received during e4seri-

ment is resulted.

Cyrqecrnyer prA 3aAaq gJler(Tpo3ueprerurr'I, nps peueHali Koropblx Hc-

norb3yerc.r yAerbHoe conporuBneHl{e rpynta. Ana:rus ux$opua{uz no ou-

peAeJrenfiro y,qeilbl{oro cofipoTlrBreHl.rt, .{aer one,qynq}m raprltlly: 3Haqe-

HH{ yAeJrbr{oro grertrpatlscxoro conpornBJreHr.rt rp}'nra Moryr KoJre6arbct

or 10{ Ou'u (rpa$ur),qo 106 Or'a'r..r (xaruemrar com) [2], rIoMr'IMo rirrrt( rrpo-

genoe suavenafi ,4JIt pa3lroro poAa ropnbrx rropoA H3BecrHo, qro y.qeJlbHoe

SreKTpr,rqeoxoe collporlrBJreltue rpyHTa BecbMa cyIqecTBeHHo 3aBucr'IT or
BJTAKHOCTH r.r reMleparlpbr, a TaI{)I(e II crpyl(rypbl nopoau [1,3].

Cyqecrrynque B Jilrr€parype SMnl,rpfitrecKl4g 3aBucr.rMocrr'r [prlMeHr'IMhI

rr.rrxl ,qJrr o[pele]IeHnoro Ava er:f:;:aa gna.{erurft xaxoro-.rn6o }-rs rrapirMerpoB,

tu6o Ans onpeAeJrelrHoro runa rpyHTa. Hanpuuep, 3aBuclrMocrb pacqera

yAeJrbnoro co[porltBJrenl,It m reunepatyprr[2] :

P,: P^ ' earn(r-N) 
'

(1)
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rAe p' pzo - conporuBrreHrxr npr.r reIifieparlpatx T u 20"C, Henroxo pa6orasr Ha

nrrrepBaJre rer\mepaTlp or 4"C Ao 24"C (omN6xa cocraBJrrer 4%), uo or 4"C u
Hnxe iDopMyra (1) uavr.firavr 4anam 6ommyro [orperrrHoc$, a B orpEqareJrf,HoM

Ar.rana3oHe reMfleparlp noo6rqe ne [pnMeHr.rMa.

3unrapr.ruecxaa rfopuy:ra pacrrera yAeirbHoro couporr.rBnelss B gaB cn-
Mocru or r,raxxocrn [2]:

p = a'p*'o-^ 's-', A)
r,4e p, - y,{eJlbrroe 3JreKTpHqecKoe co[poTrzBJreHr4e co,qepxaqeficr B nopoAe
80A6I, O - rropacrocrb, S - ,qonr nopoBoro o6reua, :anoluenxoro rogofi, a,
mj n - SM r4pvl'ecltlre napaMeTpbl, He rrpI,IMeIII.rMa AJUr BCeX BEAOB rpyHTa.

Tax, xanpNuep, pa36poc aHa.{eHufi y4elrnoro colpdruBJreur.rn n€cKa, pao-
cql.rraHrroro no ibopMyre (2) c ncnonrsoraHxeM cireAyrorqrrx sua'renufi napa-
MerpoB, B3rrbrx rl3 crpaBoquqxa l2l: p,tr:t no4u pevnofi p_ = t0 OM.M,
<D=0.15, a=0.62, m=2.L5, n= l0 Arr Bir.Dr(Hocru Menee 30you n=20 ws
BJrIDI(HOCTH 6Oriee 30o/o, COCTaBI.IJI Am Cr.rJrbHO yBJI&I$IeHHOr.O U CI':(OTO IIeCKa

coorBercrBeauo 370 Ou.u vt 70.106 OtvrM cooreercrrenxo. B ro )Ke BpeMt
3r(c[epltMefiTaJlbHble AaHHBre }l ,4aHHbre TOrO }Ite CrIpaBOqHr.rKa AaroT coBcgM

Apyrae 3r{arreHHs: AIs cHrbHo yBJrarGeHHoro Ilecxa yAeJrbr{oe 3jreKTpHqgc-

koo conporr.rBrefive cocraBrrgr 10-60 Ou'u, a Anr clxoro necra - 1500-
4200 Or"r.ru.

B sugy r:oro, 'rro 3aAaqfi onpeAeJreHr.rr yAeJrbrroro colporrrBJreurir rpyu-
Ta {BJItIorcr AoBoJrbHo cJroxHbrMr.{ a 4ucxpernofi flocraHoBKe rr AJIS ax pe-
meHIxI He lroxel 6url B noJrrroft Mepe Hononb3oBaxa rpa.{nqvoriHafi. vrarre-

Marrrxa, perleno 6r,rno npegnpuunrb fionbrrry paupa6oTarb Mo,qeJrb orrpeAe-

IeHr,rr yAeJlbHoro SreKTpr4qecKoro co[poTr4BJreHr,u{ pa3r[.rH6rx TIrIroB rpyH-
Ta B 3aBr{CTIMOCTH OT Birar{HOCTF na OCHOBo TeOpHH HeqeTK[X MHOXeCTB,

paspa6oraxuofi aMepr,rKaxcxr{M MareMarr.rxoM Jlor@x 3age.
Jlor$r 3a4e pacmrprrJr r(JraccnqecKoe KaHTopoBo rror{rruo Muo)r(ecrBa,

.(oflycruB, trro O1,.fiKrlrl.s flpqHaAn€xfiocrr.r sJreMer{Ta MxoxecrBy Moxer rrpu-
nlrrlraTb JIIo6lre 3HaqeHr,u B r-rrrr€pBa!'re [0;l]. Taxlre MHoxecTBa 6rrur.r Ha3sa-

HbI I.IM HEIIETKI-IM U (fI:ZZY).

,{onycrzu, qro E - yHuBepcaJrbr{oe MHoxecrBo, .x€E, a R - Hexoropoe
cBoficrBo MHoxecrBa. Heqerroe MHoi(ecrBo A - noguuoxecrBo A€E, B

(oTopoM AJrt SIeM€HTOB STOIO MHOXeCTBa HeT OAHO3HaqHOTO OTBera (Aa-

HerD orHocxrsrbno cBoficrBa R. flpu erov i[ymalax npuuagrexuocrn po(x)
flplrnnMaer 3Harrer{fir{ B ynopr,qoqeHHoM MHox(ecrBe M = [0,i] u ]'Ka3LrBaer
crensub (urlr )?oBeHb) fipr.rHaAire)rmocrr.r gJreMeHTa x noguuoxecrry A, rge
M - usoxecrao npuua,qrexHocreii.
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[:rr onpetenenraa Sy*ag* flp]rrrag;Ie]KHocrx ficrrorb3ylorcs nptMofi I.r Koc-

aeunnfi verogu. B nprlrolt MeroAe gaAaerct Alf, KaxAoro x€E guaqenue

prr(x) unr.r o[peAeJllerct $ynxuur coBMeortrMocrll. O6uvno, rrp.tMhlo Mero-

A6r ncrroJrbgyrorct AJUI lr3MeprrMblx non*rnfi, TaKLrx KaK AaBJreurre, TeMrrepa-

r5/pa ri r..4. Kocsenuufi MgroA onpeAeJleurlr gna.rennfi iDynxqr. .r npI.IHaAJrsx-

Hocrfi rtcrroJlb3yercr B cJryqarx, (orAa Hgr u3MepltMbrx cBofcrB, qepe3 r(o-

Topbre onpe.{erseTcr r.rHTepecyrcqee nac HeqeTKoe MEoxeoTBo.

Cyrl uogenlr 3arsrroqaerct B cJIeAyIorqeM; Ant l(afi(,{oro BXAa rpyuTa
gonxxa 6rrrl paspa6oraua clrcrgMa pa3MLITbIx nparun. flpx erou ona [4]
ruoxgr 6rlrr ganuca*a cirgAylouuM o6pasou:

ff (x,e A,,)LI(x re Ar,lll ...H(xreA,)
THEN y = q,(x), i = 1,..., M,

r,qe Aji * EeqerKoe [oAMHoxecrBo AJI' fiepeM€Hllofi x, c t[yHrlleft [pHHaA-

Jro)nHocrrr pAjr(x), M - trr{cJro rrpaBr.I;r; y = tl,(x) - ifylruur, orpeAen.rrc4at

rroxiurbHoe pelueune Mo,4eJrn or Ha6opa .{ = @r, ..., .r). flpu srolr {, - sro

Heqerxr{e r4rrrepBaJrhr gHa'reuufi rrapaMerpoB, HanpLIMep, napaMerp BJIa}K-

noorr, M - qucJro quTepBaroB.

<Dylrrurur flplrHaA]relxrrocr]r o6raAaIor reu croiicraou, qm n nro6ofi roqxe

abrfiorlltercs ycJroBfie:

laa@)=t
flpnrraep na6opa rpex $yxxr1afi EMeer Br{A, noxagannnfi na pucyxre 1.

Ha gannou pucyHxg B xarrecrBe riapaMgrpa x r{Megrct B BrrAy BJIaJKrtocrb u,

r.r3MepseMarr B npoqenrax.

,{,rr ernx ibl-*q"; flpr.rua.{Jrexaocru rrMegr Mecro cJleAyroqee: n o6:rac-

Tr,r, rAe coceAHn€ [,[i n [r.]1 I,IMeIoT Hgr{yJreBble 3HaqeHl.rt, BcerAa BhlrroJlHterct

paBeHcTBo lrin, = 1- lr,.

7-7

(3)

(4)

Puc 1. Cerueftcrno $lul{tud rpnsa&'I€,|otocrn
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[,rr o4irouepuofi 3aBHcuMocrq, B Ha[eM cJrJ rae petr6 rrAsr o fiapauerpe Br K-
Hogrb rp]'nra, cacreMa pa3Mbrrbrx npanlrir npno6pera€T BHn:

IFxeAi THEN y-ry,G). i =t.....M . (s)
rge A. rzueror Syxrqaro npr{HaAJrexHocrr.r p^(x), a o6rqee ypanneuue uoge-
JrrrpoBalrur yAeJrbHoro corrporfiBrelln.s nplro6peraer c,ne4yrcrqlrfi ru4:

P =).n,'p^,(*).
?l

Oyuxqzn qi crpoHJrlrcb n nuge lzueiinux perpeccafi:

t7, = bo + br.x, (1)

flpeg:raraeuar uoge:rl 6r,rna paspa6orana cJre.qyroqnM o6pasolr:

- Bec6 Auarra3ou Bn&KHocrr4, pa36rrBtu-rcr Ha rpli HHTepBara, Tpu HeqeT-
Krrx noAMno)Kecrra, nax.qrrfi r.r3 KoropLrx coorBercrBoBaJr o,4uoMy n3 Tpex
lroHrruli: i(cJrer(a BJrarl{Hbrfi>, <r:raxHr,rii>, (clrJrbHo Br trrrr,rfi)}, fiprrreM, AH-
ana3oHy ((cngrKa sJaxr.rbrfiir 6ul nu6pau npu6lrzsure;tno HHTepBan 3Haqe-
ullfi napaverpa BJraKHocTi or 0o/o .qo 4Yo, <<nnasr.j,i{ntit>> - uETepBaJr 3Ha.reHxfi
or 4oA Ao 160/0, <tctarb:ljlo sra)Gbrib) - Hr{repBirn 3naqenraii or '160/o lo Hacbrrqe,
urax rpynra nogofi;

- [poBoAr4Jrric6 Skcnepr4MeHTbr rlo r43Meper{r4ro yAeJrBnoro coflpoTIlBJlg_
HHt rpyHTa c rleJrbro fiocrpoeHr{r porpeccaoHur,rx 3asucui{ocrefi AJU{ KarK_

AOrO H3 AHTepBaIOB BJTaXHOCTIT, npEqeM, rrrIcJreHHo UHT€pBajrbr uepeh?bt_
ra.:rrcr,. Hanprluep,,qaHHbre AJrr rrocrpoeHr r perpeccuonnoii 3aBr{c}rMocrr.r,
oTlrocrrquec.{ K uHTepBaJry (cjrefKa Bjra)KHo)) cHnMfiItcb B rrr{TepBajre BJI K_

r{ocTIt oT 0To po 5To, a AaHHbre, crlHocrrqltecr K aHTepBajry <sJ1a)(Irbtin _ oT
4Yo to lTYo;

- ofipe.qeffrnucb 3HaqeHrur lapaMerpoB Q]sxqua rl;(x) b, a b' Am xaxAo-
ro l.ta rpex Heqsrru.rx rlnrepBaJroB [0, v1], [v1, v2] u [v2, v*".*,*] c noMorqbro
MeTOAa HaHMeHrrIInx KBaApaToB;

* 3areM crporrJrncr Qy'unqnn npHHa,qre)r(Hocrn F, (anr uamefi MoAenH oHH
I.rMercT BHA, noKa3aHHbII Ha pr{cyHxe l, r4e v - r;raxaocru). 3naqexr.r_{ nH_
repBarra Bnar{Hoern [0, v1], fvl, v2] u Iv2, v 

""",*",*) 
6u:nr onpegeleuu .4:rr

Kax(Aoro BlrAa rpyuTa c noMolqbro gxcneprHrrx oqeuor< npr_r6;ru3rlTeJrbno.
Ol.nrcqar,r flprlua.qJrexHocrn 4annofi uoge:rra npgAcraBneHbr t[opltynaur.r" npu-
BCAEHI{bIMH H}DKE:

(6)
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0=x<2
. 6-x ^I--,lsX<O

f:lo-:r
l'l - ) ----

l+
to,

0<x=2

, 2<x<6,14=

x>6

1, 6<x<74 , p"=
[0, Osx<1.4

.f r-l!:I,r+=x.r8 (7\

tt x>18

-,145J<I50, x>18

- ucrolraa tfuruaqru{ crpor.rJtrtb c noMoqrro Qopruyrni (6), n naueu cnyuae oua

floJr''qanacb n1TeM (fieqgflom oKrreraBamrr) Tpex perpecoaor rbrx mmeftrrx ipplt-
qni, napauvrpu xorophrx, Hafipr{Mep, Am necra 6rr:rx cng,q,'rowre:

. ,qirt HHTEpBara (cnerna r.na:rcro>l - b, ='161,b2= -165,

. AJrt lrnr€pBaJra (<BJr!DKHo) - br=!32,11+, b2---8.957,

. AJrr rrirepBzlJra (crJrbHo BJrax$o)> - bt= 43.265, bz = -1.303,
B pesy:rlrare MoA€JrupoBaHr,rf; yAeJrbHoro conporuBneHru uecxa B 3aBlr-

cr4Mocrrr or BJralrKHocrH 6l,rla nolyrena 3aBncuMocrb, uso6paxeunar na pu-
cyxre 2. Hasoaer*.r ory Mo.qeJrb <<rrroAe.rr I >.

Ha srou xe puclrr(e flpr.rBeaeH N rpaQun yAenbr{oro conporlrBJrgnut, uo-
Jr5rqeHnrrfi B xoAe 3KcnepuMenra. Aua.nng rpa(paron rro3BoJr{er yrBepxAarb,
qTo floryrreHHar Mo,qenb ropa3Ao TorIHe9 rro3BoJlteT onpeAentTb yAeJrbHoe

conporrrlreur.re nocKa, qeM 3aBr.rcrrMocrb (2). Tan uau6o:tluee ornlrouoHr{e MoAo-

---.r- 9LCtreDUMem __ MOIet!

900

800
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,t00

300
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100

0

0246810 12 14 16 18 2n 22 24

\

Ptrc. 2. fFaomsr lge.rLHom conpmflBr€nl|flfiecKa B saBucltl()crr| or BiriuKroclr, trofiy-
.reEGrer(ctrept|MelrrtucEo |{ c floMor+ro MoAe.ItrIl
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JIU OT 5KCIIepHMeIITaJIBHbIX nafiHblx 6bIIO IIOTJAIeHO Ha yr{aCTKa (CJIefI{a BJraDKHbtfi)

- 78 Ou'u, a 3aBucriMocTl, (2) na smu xe uHrepBare Aaer srh'roxense 69,999.!06
Olrlr. Ha Iirrr€pBaJre (criJTbr{o BnoKHo)) Har.r6orbmee orx;roaeuas Mo,lEJra or gKc-

lepr.rMenra cocrrrBlmo 1.56 Ou.u, n m xe npeMs no s:rBucrzMocra (2) sra pa-:nlqa
cocraBJrrer 360 On.nr.

Ho gnx onpege.reHHoro Kp),Ta 3aAatr raxtur roqHocrb onp€AsneHus yAerb-
Horo conporrBJrer{Hr Mox(gr He ycrpourb. B 3ToM cry{ae Moxno Syurrlarc
1l i HcI€Tb B BIlAe noKa3arerbHoi 3aBncuMocrl{, a yAenr,Hoe conporEBneHHe
B 9TOM Cryqae 6y4er onpegelxrbcr creAyroqlru o6pasou:

n =i.@o'a11'Po,1x1. (8)ti" ""
B peeyllrare Mo,qeJrHpoBaHHr 6rr;ra nonyreua $yxrqrr, rpa$Nr xoro-

pofi uso6pa:xen Ha plicyHxe 3. Hagoneu gry MoAeJrb <oao4em,2>. Marcnua:r-
IIOe OTKJIOHeHLIe MOAoJ"II OT 3KCflepr.rMeHTaJIbrrLIX AaI{Hbrx COCTaBTTJTO

19.4 Ou u Anr aHTepBana <(cJTerKa BraxHbr i4r'), a Ars r,rHTepBaJra i(caJrbHo
BraxHbri)) orrJrorreHne He rlpeBr,rmaJro 1.5 Ou u.

Cparnenue rpa$rrxoB rro3BoJrrer c yBepeHrrocrbro cKasarb, qro noJr)AoH-
Hatr MOAeIb MOXST yCnemHo npuMeHrTbcr AJU{ oIIpeAeneHH.s yAejrr,Horo co_
rrporrlBreHrlr nro6oro ,tlrna rpyHTa npu u3MeHeHrlrl BnalrHocru. ,{ocrarovno
Jrr4rnb olrpeAenaTb rIpI,I HecJro)r(Hbrx la6opaTopr ,IX 3KcnepHMeHTaX napaMeT-
pbr psnpecc[onHlrx sa.nacnrocreii g:rfl pr,qa fti{repBa:ros nraxnocra. flor1qeHHrre

+ 3KCneptM€HT * MoAe.,lE

P ovv

a-

\ \ u
o246B1012 14 16 18 202224 vqo

hrc. 3. fla@mffi llrgtrrom colrpofltBreHrrs fiecna B 3aBnclrrocrrr or &'n rrHocn.r, rr{My-
qeriHbte 3ltc|IepuMerrrtuEHo n c noMoltFto Mone".Il| 2
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3arBncuMocrn MoryT 6urr r4rraueuenrr r€,K Ha grarre rpoernrux pa6or, Tax H ,qJr{
pa3pa6oTlc aff opr{rMoB r{crg/csrBeHHoro u}rr€JrjreKral Alrr peleinoi eaqlrru suep-
roycTarroBol(,
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Y AK 624. 1 31 . 439. 5: 539. 376

onPElqEnEHhE nAPAMETPOB
non3yqEcTl4 TPAHCTPOnHb|X
nonycKAnbHbtx rPyHToB n P14 cABu rE
KPYqEHNEM

B.A. Ko3uoHoB

llaenodapcxufi aocydapcmeeHHafi ynueepcumem

uu. C. Topafiettpoea

Ta6ueu acazdaidaebt mpqHc6epcan-u3omponmbtry crcapmutai
)lcapmacmd monbtryryrlbt ipi nacwma6mat noaotummirc ?rcbulzlcbwcutbEbtn
c otuarg pemi nde sepmmqt adicmepi ryapacmotpouwdot Otwplonl usomlnruurcufl bt4

nepneHduKyJaprbut )rq3bugmu?uHu4 cwHagmaH omKeH monuparymbt4 corle
6acmaeau ucbutctcbtucurbt alw.^templepiH qHugmay aamutttercpi craue otot4
adicmeueci 6epircen

P ac c.nampue anmca pe3yJrbmambt gKcne plLveHma&bub:-x ucuedo eanui
notsy4ecmu ua cdaue KpyyeHuen rpynaonacwma6Hbtx troHo.rumos
mp0Hc6epcanbHo-u3ouponHa 2o no,,rycKanbHozo ?pyHma 6 ycnoeutx ux
ecfiecmaeHHozo cocmoarwt. Ilpteo dumca ne modura u Wqlmmtmat on1red eteuun
napaJvempoq 3amyxapqeu norq4ecmu ucnbtmaHHbtx zpyHmos nIru cdquze
ne pneuduxytapuo uto cKo cmu ux 18 omponuu.

The atticle dwells on the results of experimentsl research of creep
inJluencing the torsion shear of large monolitht of transversal-isolropic
semirock soil under the conditions of their natural 6tqte. Ihe author gives the
technologlt and the results ofthe identification of Inrameters of slowing down
crcep damaged soils ;nryxndicular to the plane oftheir isotmpy.

flpu npoexuponaur.rfi pa3lrnqubrx coop)r(eHufi B noJrycKa^irr'Hhrx rpyHTax

Bo3HriKaer [eo6xoAuMocrb y{ETa I,rx peoirorl{lrecKux cBoficrB. Kpoue roro,
3Tr.r rp).Hrbr B MaccnBe ooraAaror B Tofi aJra r.rHofi cTeIIeHr.r aur.i3orponue[
MexaHrrqgcKnx cBoficrB. B pa6ore [1] noxa:ano, rrTo ]4reT floir3yrrecrr.r aHX-

3orponHoro MaccuBa npr4BoAlrr K yBerrirren{ro nepeuerqeuzfi xoHT),Tta noA-

3eMHOfi Bbrpa6orKlr B HecxoJrtlro pa3, B 3aBacraMocrH or p€oroluq€cxHx

cBoficrB onpl,|{(arcrqefi fiopoAr'i. flosrouy AJrt r{a,4exHoro onpsAeirsHr{.s na-
paMerpoB noA3eMHbrx coopyxenni Hgo6xoAraMo aMerb.qaHHEIe o xapaKTe-
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pHcTr.Ixax noJI3) IecTrr :tHII3qfpolHbIX noirycKaJlr,Ilbrx lpyHI'oB B ycJroBIXD( IX( eCTe_

crBeHHoro 3aJleranrrr. Ecrecrrelurax rperq.rNolaTocrb lt Heolnropo4rocrb nonycxa:rf,-
Hhrx rpynmB 3arpylu.frol, a B pr.qe cny.{il€B Aenaror HgBo3Mo}nHbrM cr6op npea-
cranurermnrrx obpailr{oB AJrr craulaprHnx la6oparopxlrx lrcnrrrarraff. 3ro o6yo-
JroBJrr.rBa€T neo6xogutuocm HcrroJrb3oBarrr,rJr u pa-spa6orrr.r cfierdnrl]rbubrx Msro,{HK

HccJreAoBitHrxr non3)Aecrrr rarc{x rp}rroB. flpr.r pemennn nparrnqecxrl( BoqpocoB
nar6onee qzrcm Bcrperra€Tcr 3a,wua onpeAeJreunlr Mo<ar rrecxn( xapaxr€prrcrr.rr
Tpturcrponxr,rx, T.e. TpaucBepcrurbHo-r-13grtrtorrubD( rrolrycruUrbrrlrx rpyrrror. Tarofi nln
axusorporn.l.i o6ycroBren Haurxru,reM B M,tccr,tBe cilorcmcrr.t, czcreunofi rpeqrcro-
Birmcra r{ Ap. B cyqecrryrorqm MgroAEKax rlorrbrrarrllfi peuerure gannofi sagma
BbrlloJrHjrgrcr, xax rIpa.BIt!'Io, IryTeM rlpoBeAeHltfl mTaMIIOBbIX OrrbrTOB C IpAJIOXGHIT-

eM Haxp]3rs,r B fftx B3iu.rMrro- Il€pneH4rxj8]tplllrDr HanperBrreHrxD(: E ruroorocTn r.I3or-

pomlu H rrepfleulurg:r4rno r uefi. FlaN6oiree norHo raxr.re MgroAnKH pa3pa6orarur

Ar.{ oqpeAerorfir cra6arnrsapoearrurrx Bo BpeMeHu xapaxr€pr-rcrnx Ae$opuupye-
Mocrri rperquuoBarbrx rp]'rrro;, s oc.o6eHHocrr.r MeroAoM r(oJr6r{eBoro Haxp}r{€HIxI
(MKFD t2]. Huxe paccuarpmasrcs. o1rra" I.r3 Bo3Moxnbrx MeroAr.rK [puMeueurit
AariHoro cloco6a K orIeHXe nor35 recrn rparrcBepcaJrbHo-E3orpoflnbrx rpyHToB npn
cABrrre Ha ocr{oBe BhrrroJrHenHbrx pauee 3rcleprrMerrraJrbHbrx HccjreAoBamrfi [3] r
flon]/qeHuoro reopsrrFrecKoro pemexzr [4].

Cyqecrso MsroAa 3arruoqaercr B rrprl;rorreHr{H K noBepxnocrr.r ocHoBaHHr rre-

pe3 roJrbrleBofi furoHrrbrii rtrTaMn firr,r r{eJrr.rK rpyrrra BepmxaJr}xoi narpysrz u noc-
ireAyloqero cTryreH.ramro npr.rJrox€Hnfl Kpy"rsqero MoMer{ra BrurorE Ao pasp}ane-

Hu.{ rp}'HTa rryreM cgnara. flpurqurmaJrbHu cxeMa K orrpg,qeneunro xapar{r€pncru(
floJlq,^lecrlr rpar{cBepffrJrbno-r.r3orponirnrx rpyrros MKH [pr{BeAeHa Ha pncyffi@ 1.

Onrrn*,re ucc:regoBaxr,u lpoBoAr,lrucr na rcpynNonaacurm6rmx MoxoJrrfi:]x ap-
rnrirr{Ta ecrecrBeHHoro cocmrr .rr c pa3MepoM sropoHbr Ao 0.5 M. Paruep nonule-

aoii uarpy:xra cocraBnrJr: rz=0.1 u; e=\lrz=0.6. B xo4e orrrron oq/rqecrBJrr-

roc6 l.r3MepeHne Feprl.Irairbur,rx r.r roplt3or{TatrbHbrx ngpelterqenuts norepxnocm oc-
HoBaHrxr, KaK Ha ]qacrxe [pr.{no)KeHr-rJ{ Harp)a(H, Tax rr 3a ee upegeaala,r. flponege-
Ho rpa l{cnbrraturxr apranmrra. IpogoJrrl.rreJrbHocrb orAeJrbnr,rx orrbtroB cocrarirr-
ra 6oree 8 Mec.sr{eB. Taxrae uclrbrrauHs rro3BoJuror, B olpe4enemlofi uepe, nroAum-
poBarb KpyrrHoMaclma6Hbre noJIeBbIe orrbrrbr s {cflorb3),Torcs B nparcure rroA3eM-

Hofo crpoHTeJrbcrBa AJrr oIIeHKH cBoficrB MacctBa ryyHToB.
l{a pucluro 2 nprlneAgu}r grrropbr H3MeHsHHr Bo BpeMeHH ropr.rsonra:rurux (rpy-

ronnx) nepeuerqenxfi norepxuocra uolroJrrrra BoKpyr KoJrbrleBoro rJrraMna.

AHa"rNs ercuepr.rlrenra:rLrrbrx AaHHlrx ro3Bonscr BbrAenr{rb ,@a xapaKTeprrbrx

aHrepBaJra 3aBricHMocrefi t = /(r,t) .

6J
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fleprufi urrrepaa,r. Be:rHqEHa racarerbHoro Hanprtr{eHrrr MeHbme qpe.{eJra.{Jrn-

romrofi npouuoctr rplHTa Ha cABr.ir - ?- . 3Aecb, rpu z < 0.6...0.8' z_ , orr,r6aroque
3aBr.rcr.rMocrgi 6 = /(z) am mra-nma (qenra<a) r.r muer noBepxHocrr.r MoHonvtra 6:mg-
ru.I K Jrr.rnefiHbrM. Xapameplrue K?HBbIe rlonq^{ecrn q n3oxpoHHbre 3aBr.rcl.rMocra

5(r.) = f (c) npr,rnegeur,r na pracyr(e 3.

Pucl, Ilpmratrrla,runaa cxeMa rrcrrrrarlrr MKE

d(,:) t o ',t'rur

a)-\pwt<r* 6)-npnr>z-

{ir
f..----r
I

at.. ] 0 -. l.J Mna

Pnc, 2. Smopi,r mpu3orrir,'rbHbrxfiepeMeqend norcpnrocrn uononrra rpyrrra
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Hbri xapaKrep gasrlcfi'rocr€fi d = /(r) cyqecrBeruro fiapprt€rcr. {e(}opMaquu
cABIlra trrraMrra (rfe[,rKa) HaiuHaror 3rr:!r ]reJrbHo onepor(arb coorBercrByrors{e
n€peMeqeHn{ ToqeK Ha rroBepxHosru MoHoJrHTa. B oclronanura (popltrupyvrcx $asa
nporpecd{p}Torqero pa3pymeHr.rr.

flpe4crannenNue Ha pucynrax 2 r.r 3 excnepuuenra;rbHbre AaHHEre [o3Bo-
JrrroT ucuoJlb3oBaTr, Air_c ofipe.{eJeHl.rs [apaMeTpoB noJl3)r.recTrt rpyHTa fipfi
c,qBrrre B nHTepBaJre nunefinoi 3aBucaMocrri 6(r") = f(t) anlapar reopufi
ynpyro-HaoJreAcrBeuuoro rpynroBoro uaccura [1].

,Qrr onpege;rena.{ xaparreprzcrr.rx rroJr3J recru TparrcBepcaJrbuo-n3orpon-
Hbrx rpyHToB rrpa cABrrre no pe3yJrbraraM ucnr,rranr.rfi MKH upegcraruu
3aBIicI{MOCTb Mex.qy roptr3oHriurbHbrMr{ (ydroBbrMrz) fiepeMerqeHurMr{ noBepx-
Hocrr.r Maccr.rBa - 6(r,t) u KpyrcrquM MoMeHToM - M Xtts pit3rrrrrrbrx MoMeH-

TOB BpeMer { B CreAyrouleM BaAe

6 (r,t) =
2M'.,t8

r'Gn"'(1- ea).r]
'a .17 + tK(t - r).dtl 

, (1)

r4e a =rt/r2; g =GorlGori o - f(g,m) - 6espasuepuufi ra6ravHxfi roso-
'iluqrexr, onpe,qerreMbri Ha ocHoBe pemenru [5];
m = h / rx - o't$ocfirenbHajr MoqHocrb cxuuaeuot m:rqu rp1'nra;
G.r, G'z - MoAyJrH ycJroBHo-ilrrnoseHHofi geifopr'aaqnu cABr.rra fpynTa
BAOJTb fi [epleriAr{KyjrrpHo rrJroc(ocTH u3oTpoflua.

Meroguxa onpeAeJrerrl4.rl yc;roBno-MrxoBennux r.r cra6r,r:ru3lpoBaHnbrx Bo

BpeMeHrr napaMerpoB ,qeibopMr.rpyeMocrri rpyrrmB paccwtrpnBaeMbrM MgroAoM

2.0 i.0 0 ?0 40 60 80. na

Prc 3. (prmrre no,'lyqecru trprr rmuFe rgyrreH[eM rl lr:oryonmre 3aBscmdcrn

6(r,) - f (t)
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noApo6Ho r.r3rox{eHa B pa6fie [2] rr nosmMy 3Aecb [oApo6Ho He paccMarpr.rBasrcr.

B uacrorqefi pa6ore lrcnoJrb3oB:urucb cJreA'rcrqu€ ynpolqarcqlre npeArrochr:lxlt:

1) FIa ocnonanr.l.r pa6mri [1, c. 2l] npurffro ycJroBne, trro arneorponlrx croficrr
rp)'HroB flporBrnercx npn t = 0, a paanurrie ,{eibopnraqx; Bo BpeMer t [poHcxoAr]T
Li3orporuro.

2) flo gaiurru Nccae4oranlri [2] npuumo ycroBne paBeHcrBa roe$$uqn-
earoa flyaccoua rpyHTa, T.e. v. =v =const.

-flgpo no:re;,-recra B JpaBHeHHr.r (1) npuxur'aaercr s auge

K (t - r | = G 0z' )' e' exal- LQ - r11r lc * | G-z' - 
-c -'-2- ll' r,' lr +(t - r)l'

rae ),, 0, T" G". - napaMerpbr noJr3]qecrr.r rpluTa;
Go, * r'rogy:t yc:roBHo'MrHoBenaofi geifopuaqqn cABEra rpyura.

{anulrfi THn rApa non3}qecrx 6nl npegloxen B.JI. Ky6eqxuu AJr.,{ o[]r-
canr.*,qeibopMHpoBaHI.Is rpyHToB no pe3yJrbraraM rtrTalrnosHx ucnlrraHr.ri. B
pa6ore [3] 4ano o6ocnoranr.rs nprrMeHr{Mocrr.r sroro rApa nor3yqecru K ar{a-
iruruqecxoMy onucaHlrrc rpoqecca geif opuaponau[r cra6brx cxarlrrbrx rpyH,
TOB BO Bp€MeHr{ npI{ pa3nr{qHr,rx HanprxeHrrbrx cocTorHltrx.

C yrerou (2) :anucuuocru (1) npegcrarrrercr B Br.rAe

l/-,1
d(r.r) = d(/,0). I t+ G 

^.0.71- 
e t' 7 +1!- - c, .g - I) ':-l

L 
/-\a;-", |/-L)'r_t) (3)

r.{e d(r,O) - ycnoBHo-MrHoBeHHos ropu3oHranbHoe nepeMerrlenr{e noBopx-
HOCTI.I MaCCr4Ba.

Ocuoaxue 3JreMgHTr,I MeroAuKr{ onpe.qenenlrt lrapaMerpoB uoJr3yqecrn
rpyHTa fipu cABr.rre npr4Be,qeHbr Ha pHcyEKe 4.

Buqrlc.nenre napaMerpoB 1,, T npor.rsnogr.rJrocE no parpa6oranuofi
rporpaMMe sa IISBM [5]. B pe:ylrrare nony:renbr cneAyrorque 3narre-
HHr XapaKTepr{cTriK flor3yqecTl{ aprujr Jrr{Ta IIpIt cABnr"e KpyrreHr.ieM.

Ana.rus pa6orr,r [4] noxasa:r, qro npn KpyrrsHrlre rnrauna (qe:raxa) ne:ra-
qHHa ropr.r3oHTaJrbHoro nepeMerqeHHq npoH3BorBnofi ro.rxu ocHoBaH r Ha

ner<oropofi r::y6lrue Z uox<er 6lrrl npegcraoneua ran Qynrqnr AByx napa-
,raerpor 4e$opulrpyeMocrn - G, lr G". Torga nunonnaB a3Mepenlre nepe-
uerqeuui ua 4nyx rny6rznax, HaflpqMep, Ha noBepxHocr[ r.r uexo'ropofi uy-
6r.tre Z, uoxno cocraBHTb ABa ypaBHeHlu oruocrrreJrbHo Hen3BecrHLrx rra-
paMerpoB aHH3orponr4n.

Q)
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d( -do( +Gr'a

"t4?

.i4 - 5(1 t. { ,'o)j

t qac

20

l6

t2

8

4
-r*

nl
l_

20 4Q 60

hc 4. Onpeaercrme napaMerpoB fiorr;.s€crn

TaO flIal
Ilapa.uerpr,r nampecru rplrrra fipu crytdrt rpy.Hffe\,r

Tun awwna Apeuttum
J'/b Onuma I 2

PacqETrorfi rlgreDBan Az. MlIa 0.5-1.5 o.25-0.75 0.'t5-1,.25
Hopuanrnoe 4ar,reme o, MlIa 3.5 0.1 2.5
Go, MlIa L729 1085 1486

G_, Mtia J)O 492 519

e,\fiIa 49.2 33.5 3r.7

2 , MIIa 60.0 36 58.6

?, MLIa 0..53 0.46 3:24
Paoqsrnar cxeMa i //, 0.8 2.0 2.O

Tax, naupuuep, [p]r t : 0 cficreMa JpaBHeHufi 4,ra onpe4eleHrrr rrapaMer-
poB aur-r3orpolura 6yger auerr nzg

50t,0) = (2M. Ji. oJt(n co,\1- €4). r:). (4)

5 
"(r,z) = Q.n4 

..,{g .a},) l(tt .Go,(. - E4).t),
rrc cou = f.,(g); (D" = f.{il.

l4suepaa nepelreqeHn.f, B y(a3a.Hr$rx ror{xax ocsoBafiflr B pa3Jrrrrnble MoMer br

BpeMeHrr MoxHo BLrnoJrr{r.rrb aHa.ir.t3 Holexercu rcsrf$lrqaeHTa rrHr.r3orponar4 Bo Bpe-

MeHu. Ec i g(t) - const , ro roJl3J,qesfb rr3orpoflna. flpr h/r, = const rJrrr -+ oo

flapaMerpr,r aHH3orpoErlr MoxHo oq€Hr.rBarb no (prmr.r3He grrrcpbr 6 = f (r) ,

BbIBONbI
l. flpegcraenenna.r veroglrxa racnrrraur.rft rroJrycniL'rbubrx rpyrnos MI(H nogro-

10080

)" = tgd,

0 =-t6,,.t *do)/4.cm
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L{ST y{HTbrBaTF BJr}rJrHue I.IX eCreCTBeHHOfi aHu3CnpOIrHI,r .qeoopMlrpyeMogf[ Ha

olpe,qoJrreMbre xaparoepucrHKlr noJr3jaqecTE IIpu cABHre (p),qeHHeM.

2. Oqerry rrMeueHrrr Bo BpeMeHrr napaMerpoB rpaacrepcamnofi u3srporu{u

norycKaJbHbrx rp),'Hros MKH MoxrHo oq,'rqecrBrlrb rro pegy]GTaraM [pr{JroKeHr,rr K

ocHoBirHr{ro KoJrrlleroi xacargrr,Hofi narpy3Kri n r*Meper{Ju ropn3or{TaJrbHbrx flepe-

verueHlrfi a coaor;'nnocrr4 ToqeK Ha ero rroBepxrocrH r{ Heroropoi rn56xue a,ra no
r<prcrcHe grnop mpu3oHTaL'bHbD< rTepeMerqeHrrfi norepxnocru ocHoBar{tJ{.
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yflK 001.894.003.1

3KOHOM14({ECKAfl OqEHKA BHEEPEHI4fl
],I3OEPETEHl4fl
(flATEHT Ne 12371 PK)

P.K. Haypsra6aea

KaeHAY, e.Annamat

K.A. l4caKoB, A.P. Haypurs6aee

KasHW uu. K.14. Camnaeea, e. Anuamu

Amalrrdra .rtq$anadq acemKisemiH ucaue crcemris6e min aatdap
alncatadaeat aiuannawt cammi 6elxmiu rgypamzuuot oitan uueapydor, atzisydirl
oKoHolt4uKarbtg 6aeacot ryapacmotpotnadot., )Kemrisemiu uex(ruusrt aiJtziu
napanrcnozparLu mypiHde 6onotn ma6ouldot, Conutueu qamap, amaJEaH owwn
w are a g4Dut4 s x ormtwuxaaot 4 e Q Q e x m i c in ai m a m ta n xe 1n e mrcha me p fu 6 epe d i.

lanuan cmamaa paccJt&mlnnaem gnonoi4wrccgto o4enrcy euedpaua
uzo6pemenun ycmpoicmea dln nepedauu Kplmstrye?o nonetma uecrcdy
nlrueodnotau u uengrueoduatuu eanauu. Ilepdamowtui *rexauuzu auno reH 6
eude 

"u6xo?o 
nalnuenorynrtti{t, lmo .zertemct nau6otee eQQexmuanwn e

Hacmoat4ee epena. Kpone moeo, dammcn noKa3ameru, zoeopnt4ue o6
s xono nuu e cro u uQ Q e rc me d a u u o zo uso6 pe me uuz.

The afticle gives the economic estimation of the implementation of a
mechanism for torque transfer between power and powerless shafts. The
transfering mechanism made in the shape offlexible lnrallelogram that is the
most effective shasn nowadays. Beside it there are indices that show economic
value of the inventation,

IIareHr Ns 1237i PK or 09.10.2002 roAa orHocxrcr K rpaucnoprnbrM
cpe,qcTBaM n Kacaercr ycrpoficrB Ail' nepe,qaqH [pyrfir.qero MoMeHTa Mex(-

Ay [pr{BoAHLTM u r{e[pr{BoAHbrMr.r BaJraMr{. Texnaqocxuv p$ynbraroM npeA-

JraraeMoro r.rso6perenxr .fiBJrrercr yBeJrrrqeur.re KfI,{ nepogavn Kpyrrqero
MOMerrTa, ynpoqeHlre (oHoTpyKqr{u Ir TexHoJlorfiH H3roToBiIeHHt.

Ilepegaro.ruufi MexaHr.r3M, ycrpoficrBa Aflfl fiepeAaqfi xpyrrrqero Mo-
MeHTa Mex.qy nprrBoAnbrM I u neupirno4nult 2 saraMu (cu. puc. 1), runon-
uen B Br{ge rn6xoro [apaJrJreirorpaMMa. IapaJUrerorprMMqbrfi Mexaurr3M c

AByMJr rH6Kr,rMH CBr3rMI.r B 3aMrHyTOM IIpe.qBapHTenbHO Harp.f,}I(oHHOM I{OH-
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IJpe BblrronHerr catvrcrycraHaBJrr.rBaJolqlrMc-,I. lfracno cTerleHei cBo6oabl MexaHr,r3-

Ma rra ocnoBe srpyKrlpnofi Qopuy:ru A. lI. MaJHmeBa - P. K. Ilay-pr,r:6aena
paBrm:

W = 6(n+n1) - 5p, - 4pr- 3pr - 2po- p, = 1,
n = 1, pr - 1, n, = 1, p. = 1, p3 = 0, p. = 0, p, = 2, (n+nr) = 2.

(1)

Plrc, 1

Mexanusv, Ha ocHoBe ognosreulrofi rr.r6nofi xuneuarrrqecKofi qenl.r III-ro
Kracca lr HyreBoro ceMeiicrBa rro cr{creMarn3aqvu H.H. Apro6orrencrcoro,
penepcrannr,rfi. Ha nucoxocropocrr{brx pe}ru,IMax 3KcnJryaTalrnu MexaHH3M -
AByxMaccoBas AHHaMrrqecrafi cacreMa. Ocuosna{ AuHaMa.{ecI<as xapaKTe-
pxcrrrKa - (pyrnrbHaq xecrKocrb MexaHI,BMa He:rlrvefiHas $lrmqux nuga:

C*. = 2CR3' cos(9, - q) + 2C' e0' R. [Rcos(q, - er) + dsinq,]. a)
Hso6pereune (nareur Nll237l PK) uoxer 6lrrl npulreueHo B aBroMo-

6rutnoii orpacru, KaK rracrHbIMI.I Bra,qeJrbqaMn aBmMo6arei. TaK rr rla rrpo-
H3BOAUTeIfMI4.

O6rqufi o6reM Hr{BecrrrpoBanr.rr B npoeKT [1] rxegpeulrr cocraBJrrer
132185 $ (,qorrapon) CIIIA. Cpe.{Hrr rleHa pearH3arlfifi rraexanu3na rs6xoro
napaJlJleJrorpaMMa lrrareHr Ne 12371 PK] 6yaer cocraB.rrrrb or 85,0+90,0 $
(gor:rapor) CIIIA r sasuclrMocrrr or MapKr.r anrovo6lr:rx, Ha Koropyro 3Ta

KoHorpyKrIHr npuo6peraercr. Ilpontao4crso rr.r6roro uexaxa3Ma nJrauupy-
ercg Ha Brrlnpel{HeM pbrHre Kagaxcrana. B Kanxcrane Hacqr.rrbrBaercs cBhr-
me 1100 Tbrc. JrerxoBhrx anrouo6r.r.refi, a AoJUr pbrH(a roproBlrx cocraB;rl{er
O,2oh or r.rMeroqeroc{ napxa, T.e. 2400 ru6xnx flaparre.[orpaMMHr,rx Mexa-
Hrr3MOB B rOA.

Tarvu o6pa:olr, 3xosouuqecnufi sSSerr 4nr xoMrraHlru, 3auralrarorqeficx
rrpor.r38o,qcrBoM r116xoro MexaHrl3Ma llapanneJrorpaMMa Ha BHyrpeHHeM
pnnrce Kaaaxcraua, orleHuBaercr Hr{xecJre.qyrcqr4Mr.r flo(a3arensMH:

1. Cylrua nepnonata:maofi riHBecrlrqua - 132185 S CIXA
2. O6lq.uit o6reu npogax 3a ro.4 , 204 000 $.

3. 3arparu - 95 269 $.

4. rlncrar npn6rrnr, - 43 000 $,



Ns2,2004 r.

5.Ilprpocr r<aru.r:rana - 15 670 $.

6. Cpon oxynaeuocrn - 33 vecrqa.
7. Cpor npoerra rro BneApennro - 3 roga.
8. I{ena ognoro MexaurcMa, ru6xoro raplurJroJrorpaMMa (ycrpoficma) -

8s,0*90,0 $.

9. ,{onr puura roproBJru n rog - 2400 uexaunsvor (mr.).

,INTEPAT}?A

1. Haypaa6aea P.R., IIcarcoa K.A., Hayparc6aee A.P. Br.cHec-trnan BHeApeHxfi Bo6pe-
remu <Ycrpoficrro &rr nepe,qarm Kpyrrqero MoMeETa Mex4/ npdBo4rlrM r HenprBoA-
rcn ra BaraMrn.- Am.rarbr, 2004.- 60 c.
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VAK 536:53

ncnonb30BAHt4E
r-r4EporEpMoEt4HAMUqECKOn AHAnOTl4il
flnfl nofl cHEHt4fl cMbtcnA eHTPonnu

B.B. PurxAns

flaenodapcxufr eocydapcmeeunafi yuueepcumem

um. C. Topafieatpoea

Tepnoduna.nuxatottg ctcyieni 4 dvmponutc btHbt4 JtaHe wapmmbt
pesepeyaptapdory JrcubLHmbrebtHbuT uez isdep aydauatau4 apacutudaeot
qnaLlozuncot amrbitedi. Myada utapmmat peseeyaptwpdazot cy t<oteuiue me4, att

otaplat4 uezisdep aydauot otallaeot cy deryee:unpiue repi nponop,poaatdot
6o.radbt.

Ilpoeodumcn qHqro?ut necrcdy eumlnnuei mepnoduaanutec rcoi
cucme]lbl u rutou4adorc ocaoacuui coaoKytl+ocmu ycnoeHwx p$eryyaln+r
cynnapaui o6z,E,v eoi)ot a Komopbrx paaet o6r'6ny aodot e ucxoduo-u
pnepyape, a ruot4adu ocnoeanui Komopbtx o6pamao nponop4uoHarbHbt
ygnansn eodot. e wux.

The analogt between en entrory ofa thermod)mamic system and area of
the foundations of set cf conditional reservoirs, the general water volumes i
which is equal to volume ofwater in the initial rcsenoir; while the areas of the

foundations oJ which inversely proportional to height of water i theirs, is
conducted.

B pa6orax [1, 2] ru4porepuoAr.rnaMfiqecrils aHaJrorst ncnoiu,3yercr Ar-r
no.scHeHEr cMbrcJla TaKrx TopMoAEHaMuqecKux BeJrHqIiH, KaK TerlnoTa, pa-

6ora, sneprur u renJrogMKocrb. B .qauuo[ pa6ore 3Ta aza orrrl &cnoJlb3y-

ercr AJn no.rcHeHu.s cMbrcira 3HTporrlln - oAHoi r.I3 caMblx rpy,qHo noHlrMae-

MbIX BCJIIIq}IH.

B pa6ore [2] npoee4eua aHa;rofut MexAy r€nnoeMKocrblo Il rIJIoIrIaAr,ro

Eo[epeqHoro ceqoHwr p$epByapa, 3arroirHeuHoro nogofi. Arranoru t Cu + A
ocHoBaHa Ha ibopMarbHoM cxoAcrBe AIro+epeEq[arbanx lryarueur'rft, onn-

crrBarorqax u3MeHeHne BHyrpeHnefi sHeprltu (83) repvogr.rnalru-{ecrofi cuc-

TeMLr r-r lr3Meuennfi o6reMa BoAbI B p€3epByape:

dU =CudT e dV = AdII ,

rAe d{,I - r.r3MefioHrre BHyrp€HHefi 3HeprHr.r cucrgMbl; dy - IrcMgHgHI.Ie oobeMa

BOAbr B pe3epByape; cv * u3oxopHajr rerrJ'IodMKocrb cHcreMbl; ,4 - uoqagl
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fioflopeqHoro cerreHHr pe3epByapa; d? - ueuenenHe r€Mneparypbr cucreMbr;
dIl * r.r:uexer*re )?oBHr Bogbr B pe3epByape.

Tennoelrxocr:r Eclorr,3ysrcr He roJrb(o g.rr pacv€ra E3MeHeHrxr BO r.rge-

aJlbuoro ra3a, Ho H Anr pac.{eTa rerr:rorbr B npo}.r3BonhHoM npoq€cce. flo_
cKoJrbry r obrqeu cryqae H3MeHeHr,re reMneparypbr cncreMbr npo[cxoAuT
Rax 3a cqer noABoAa rerrJra, TaK H 3a cqeT coBeplrenrxr pa6oru, ro, vro6rr
paccqrrrarb rerrJroTy '{epe3 noJrHoe H3MeHeHr.re reMneparyprr dT, npuxo4m_
cr BBoAHTr Airr KtDKAoro flpoqecca coorBgrcrByroqyro renloelmocrl C".

E8 = Cvd?-' = kYcvd? = cYdz ' (1)
rAe k, =6Q IAU =dT' ldT - ,qoJrrr rerrJrorll B rroJruoM usMenenr.rr.r Bnyr-

pennefi snepruua fiAealrbHoro raila npH rrporeKaxr t lpordgBoJrbuoro npo-
qecca.

KourperNerapya k", vu rconrperu3rrpyeM npoqecc. B c:ryvao [poreKaHat
r4onpoqeccoB x:p,0=const B KaqecTBe IlHl(efica Y rcnollsyerc.r r.rnAerc
X r.r reuo€uxocn o6osua'raercs C'r; r cnyuae nporeKaur.r;r noJrr.rrporruoro
npoqecca uclloJrb3yercr HHAeKc n (c").

B xa.recrse aHaJrora renroeMKocrx npoa3BoJlbHoro npoqecca BBoAI{Tct
HoBarr B€Jrr.rqHEa (tanJeEMnocrb> (cosnyrnar repMuHy <ren;ro€llrocrl>)

A=64," ldH =k, ,A=Ay*, (2)
nog roropofi noHnMasror nJroqaAb noneperrHoro cerreHxr ycloBHoro pe3ep-
Byapa, r.r3Men€Hae o6l6ua BoAbr B t{oropoM coorBercrByer o6r6uy nolr,r,
uocryrrriBmefi q€pe3 orrpbrryro fioBepxHocrb Bo BpeM{ AoxAr B ucxo4nnrfi
pg3spByapy B npoH3BoJrbHoM fipoqecce ero HanoJrHeHar npu oAHoM H ToM xe
ri3MeHeHr.rq ]poBHefi Bo,qrJ B orr.rx pe3epB)rapax. B c:ryrae o4xono ro.liro
rcan.neo6uena (6ee nogxoga BoA6r no rpy6alr) ranre6MKocrb paBHa rrJrorqa-

AH nonepetrHoro ceqennr HccJreAyeMoro p$epByapa ( h = A), Tart KaJ( B gmM

crryqae,qoJrr KaneJrb B noJrrroM u3MeHeHalr o6reva BoABr B pe3€pByape paBua
eAr{Hr{qe (4* = 1),

B clyqae rr3orepMHqec(oro npouecca (df =0) $opuy:ra (1) uenpliro^qxa
Art pacqeTa TerrJrorhr qepe3 Te[roeMKocrr. ,{nn gToro cJryxur 3fiTponur,
roropa.s, B orJrriqr4e or relroeMKocrr,r, no3BoJlrer paccrrurarb renJrory B

.ruo6ou npoqecce. flogo6uo roMy, Kax r pa6ore [2] axalororu ren.noElrxocrs
6rr;ra nnegeua ran.re6uxocrr (2), noeg€M B RarrecrBe ana.rrora Srrrponnu,
co3ByqH)'ro efi BgruquHy - <(KarrJrerrun>, Koropar, B orJIHtI[e or gHTporr]ru,

He orrrotqeHa pa3J'ruttHbrMH Teopr{ffMu, o6ocnorusarorqr.rMu (.qoxa3},rearcqH-

url) e€ cSqeornoeanrae.

Axa;rorou H3orepMnqgc(oro npoqecca (I = const), Terrnora xoroporo He

uoxer 6rnr paccqaTana cepe3 TennoeMxocrb, {BJrqgrct npoqecc noABoAa
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BoAbr, fiocryrnBrreii r pesepayap n BH/]e rclrre;rb, ue uoxer 6lrrl paccur{TaH qepo3

KafliredM(ocrr, (r srou c,.ryuae n:roua,qb ceqeHur ycJroBrroro pe3epByapa, Kar( u rerl-
roeMxocrb u3cnepMuqecKoro flpoqecca. paana 6ecrone.rnocrrz) r.r oupe4eJrrgrc.ir KaK

o6beM BoAr,r, rurexarorqefi no rpy6au.
Paccqxrarl o6reu ro4rr, nocrynaroqei qepe3 orKpbrryro noBepxHocrb

pe3epByapa B BHAe KarreJrb AoxAs, qepe3 Bbrcory ypoBHf, I1 uoxno, ec,nr.r

opraurl3oBarr cnHB BoAbr uepes repxnNii Kpafi p$epByapa rro JrorLT B Mep-
Hbrt cocy,4 c nograxnofi crenxofi, rrepeMerqarcqeficr rro Mepe 3afioJrHer{ufl

MepHoro cocyAa rrpu nocrorHHoi Bbrcore ]poBHrr nogn n udlr ]1 (pucynox 1).

I4:vepun unoqanb rroflepeqHoro cei{eHr.r{ MepHoro (yc:ronnoro) cocyga
b,4*"n n arrcory ypoBHr BoAr,r B HeM Il, MolxHo paccqurarl o6reu nogr,r,

flocrynEBltrefr B r.rccre.qyeMbrfi pe3epByap Bo Bp€Mr AoxA{ 3a r,la,rufi npone-
lr(yroK BpeMeHr.I, no $op,rayre 6V** = H54,* .

B grou coornom€Hali nJrorqaAb norrepeqnoro ceqeHar MepHoro pe3epBya-

pa M*"p HrrI{aK He cBf3aHa c l.]rorqaAbro nonepeqEoro ce.renar A ficcJrgnye-
Moro p epByapa, a (ouerrHrrfi o6ldu I/_* voxer 6lrrr rro6brM B 3aBr.rcraMo-

cTa oT rrpo^qojDKnTeirbHocTl.i AoxAr x €fo r.rHTeHcriBHocTIt, T. e. oH Tarc(e He

cB.s3aH c o6reuou BoAbr B pe3epByape.

Ycrauosfirr cB.s3b Mex,qy rrJroqaAbro nonepeqHoro ceqeHrzfl MepHoro pe-

3epByapa M","n rz reolrerpuqecKriMn xapa(Tepr{cruxaMn ricc;reAyeMor.o pe-

3epByapa ,4 r.r 11 uoxao, eclra BoAy lr Hero cJrHBarb (na:rneam) B Mepubre

pe3gpByapbl ToHKTiMH cJrorMH ToJrlInH oit dII B oKpecrnocrr.r Bbtcorbl 1poB-
Hx 11, vro6rr [poqecc r.rcrgqeHlr.tr Moxuo 6rrlo cqurarr (npanrrr) npoqec-
coM KBa3r.r (noura) nocrorunoro ypoBHr (H = const). flpoqecc cJrHBa no
JIorKy cJros lox(neBod Bo.qbr rorrqunoii dll na nr,rcore 11 r ueparrfi pe3epBy-

iv*

OY""p = llM""p =

-x/

04"*
Mepnrur
pe3opByap

Puc. I

4,4.* ,
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ap (mfi xe rucorrr ll) Moxno fipeAcrilBrrb r{aK qpoq€cc roJrbro oAuoro renreo6-
uena {6es cnna roghr no rp}6aM), rrro aHaJroruquo roJrbr{o oAHoMy rerrJroo6ueiry
(6eo coaepmexnx pa6orbr) - n3oxopnoMy flpoqeccy, qpor€KarorqoMy B r€pMoan-
nauaqecnofi cricrelre. B 3mM c.rr1,qae xarrreeMrtogrr, Kan )DKe orMeqa;Iocr,, paBr{a

rrJrorrlaAll nolepeFrHoro oeqeHrzr pe3epBlapa ( A = A*"*""e : ,4 ), a nsi{eHeru{e o6be-
Ma BoAEr B pe3epByape 6yler paano odrduy xane,:il: dy!- = 6y-*, .rro arr,urorlrr-
no dU = 6Qu =CvdT .

,{;r.r xaxgofi [opqar.{ BoAbr dV* = 64* = A*d}I = AdIl , eureraroqei
n3 HccJr€AyeMoro p$€pByapa B oKpecrHoorn ypoBlljr BoAbr fI, MoxHo [oAo-
6parl uepuuft (yctonuufi) pesepryapl, o6r,6u aogrr, B KoropoM rrpn BBrco,

re H, 6ywr pa.nen o6leuy surermefi (ucnaprmmeficx, npocourmmeficx) nogu
(pucynox 2), r. e.

67*." = II;M**. = dye* = 6y*, = A""*dH = AdII .

Orxy4a uoxao onpe.qeJrr,rrL rrJrorqarb [o[eperrHoro ceqeHlrr Mepnoro pe-
3epByapa

&4,*. = EL- i 11' =6V*p /Ht = dVp- lHi: L"*dII lHt = AdH lHt. (3)
Kar< ar.rguu, n npasofi qacru Bf,rpilrr(gHr.rJ{ (3) crom BeJrr.rqnHlr, orr{oc&lr-

ecr roJrbKo K r.rccJreayeMoMy pe3epByapy, T.e. BeJrlrrrr.rHa M",* mrlercx
$yurqnefi TonbKo reoMerpuqecKrlx napaMerpoB t4ccJreAyeMoro pe3epBya-
pa. flocronbry Beirr{truua M,* lrllerct rpynrqnefi flapz]MerpoB A u H, ro
ee MortHo paccMarprBarb H€ ToJrbro (ar( gJreMeHTaprryro re:ruur.ruy (ua vro
yr€3ErBasr caurol 6), Ho r.r rtar r.r3MeueHr.{e (xoropoe npr.ru{To o6o3naqarb
sHaroM .qraipibepeaqua:ra d) HoBoro [apaMerpa pesepByapa (o6oanavuu ero
calrBo:rolr lll:

dqr:M*!:M;*.
Benr.r.runy llr, clyxaqyro Alrr pacq€ra o6t€ua rogn, nocrynnrmoii (uc,

naplrnmeficr) B npoqecce ran:reo6vesa (,qoxAr), nagon€u <<Kanrenxc)). B
coorBercrBu[ c (3) aaabdepenqua;r KalJrenu[ onpenenrercr KaK BeJrr{qr.rHal

. o6parno rpouoprlHoHaJrbHar Bhtcore ypoBrur Boghr 11 n peeepayape,

\ dv=6l/"* l H:L.,"Mr tH =Adr,r lH =6v."p lH =M."p. (4)

\ KoH€.rHoe n3Meueuxe KanJrenuu pe3epByapa uoxno nafirrl, ecnx H3 Hero
dlarl no4y roHxr,rMa cro.sMu B MepHbre cocyAbr, xapaxrepr.r3yeMbre Bbrcora-
lnl //. u n:roqa4rMn non€pequoro ceqeuur 0.4"*,, or HarraJrbr{oro lponm -Ff

I 3aMsrnM, qm IJrt taroro ycnosHoro p*epByapa IIlIoualB [ouepeqsoro ceqeEE non6qpaErcr qepe3

tl3Becrl{rre 3saqeEsr ypoBHs so'ryr -EI rI tropqfis BLlTe(mefi (troqrymrrEei) soA6r B mjutqlie m yoroBfioro
pe3epByapa, lcnonByeMoro Anr paoqem (aBneeMrcqflt B pa6orc [2], trnoqaA6 EonepeqEoro cesesr{r xoro-
poro EoA6spaerDt !o 3aaassbrM 3EaqesRrM ralMeHexq[ yl]oBxfl BoFt dtra It tropqH[ noc1ytr{Bmeil BolF1.

95
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.{o roHeqHom 11 H cJro)Kr,rrb Bce HafineHHbte rlJloqaAr1 nonepeeHbtx cerreHr..rii Mep-

H;rx cocyAoB (cu. pucynorc 2),

AV =Y-% = J:.AdHt H = IM_*, .

B cnyqae rocrorHcrBa nJTorqa,qu nonepeqgoro ceqcHfir r{ccreAygltoro
pe3epByapa A = const

Aw=w - vo = AJIJ dHtH =Atn(H tHo).
Torga npu ycrper{rreHnr I1o x xynro (Ho -0) ln(H /H)-a s

AV --- co , a 3HaqriT r{ KanJrenHr ry --+ m . Moxuo 3a,{aTb (oHerrHoe 3HaqeHHe

Bbrcorbr jpoBrur BoAbr B pe3epByape ilo cxoll ]ToAHo MurnbrM, Ho H€ paBHbrM

rr]'Jrro, ropa3.qo Mgrrbrtrr,rM Bbrcorbr !?oBHt Bo.qbr, rr3Mgp{€Moi-i na nparcrNrc,
HanpllMep, Ha= l}a u = 10-3 MM, H nprrrurrb [pg 3roM 3HaqosEr.r ]1n snavear.re

KaJrrenulr paBuErM HyJrro (W" = 0).
Torga rannenur pe3epByapa nocrorHr{oro ceqerlrr 6y4er alrerr ogno-

3HaqHOe (KOHeriHOe) 3HaqeHrie, onpeAeiueMoe Bbrpau(eEr.ieM

V = Aln(H lHo) = )M"*, . (5)
Hs rr,rpaxrenlrr (5) voxno uaira i[ynxqnoHanbH]ro 3aBuclrMocrb Bbrco-

rbr ]?oBHr 11 n $ynrquz or KanJrgrrl .r

H:Hoeo'n. (6)
Cregorare;bnO, B ciryqae pe3epByapa [ocTosHHoro ceueur.ra (A = const)

I(paBaJI, IIpoxo.4trqat r{ope3 cepeAHHbt BepmfiH rrprMoyrojrr,HHKOB, 0603Ha-
qarolqrrx o6r6Mr,r coorssrcrByroqux MepHbrx cocyAon (r cnyvae 3HTponrlr
aHaJroraMn MepHbrx cocyAoB 6yAyr ycnonxue repMoAr{HaMnqecI{He cucro-
uu), rn;rrerc.r srccnogenrofi n roop4lrxarax rI/ - 1L

B cly.rae pe3epByapa nepeMennoro ceqeHHfl, rrlrorqaAl uorepeqnoro ce-
qeur.rl Koroporo np:u H o--->0 raxxe crpeMr.rrcr K rryJlro: ,4r--*0 (pacynox 3),
3HarreHue KarrJrerrur,r 6yger ronevxrrv u oflpe,qenHTcr BbrpiDt<efirreM

v=J:tAdHtH =)1.*,. (7)
Cxoguuocru HnrerpaJra B BbrpaxeHnu (7) (xouevnocrr 3HarrenHr Karule-

nun) uoxuo noxa3arb, scJru 83116 lro6yrc reouerpnrrecxyro ifurypy, nlo-
u1a4r, noropofi npu H---0 Tar{xe crpeMr{Tc.s K Hyrro, u Bbr.r[cnurb Aar Hee
gror anTerpaJr. Hanpuuep, nptr llrnefiuofi 3aBncr.rMocru nJrorEaAH norrepeq-
Hoto cerreHu.s lrcxoAHoro pe3epByapa or ero Bbrcorbr (A = aH) 3HaqeHHe

KanJIenHIt 6yAer roueuurrlr rz paBHbrM nJIoqaAH nonep€qHoro ceqeHur pe-

3epByapa na nucore .F1:

v:liAdHtH =JltaHdHtH =aH =A.
I4rax, n coornercrBurr c BbrpaneHnrMn (5) q (7) lnl' rro6oro pe3epByapa
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nponsrornuofi i[opMbr Moxrro rrprMbrM nyrev, ne npa6erar x xarcra-n-r6o 4onolxu-
TSIbHbTM TITUOI€3aM r.r 3aKOHaM, BBegtII, HaprAy c r€oMsTpr.Irl€cKr.nfl{ xapaxT€prrc-
Tr.rKaMn pe3epByapaA fi fl, HoB)rc Berurqrury - r€rrJrerurro, [o3Borrrotr$o olu{o3Haq-
Ho paccqr.rrbrBarL o6nev noAu I/**, nocrynuruefi n pesepryap B npoqecce r€rure-
o6ueua (gox,qx, rcnapenux):

v* -Ifffldv.
3ra tpopuyra aHaJrornqua pac.rery r€firorhr qepe3 3rrpormro O =Jr3dS .

Ana,roraqunrus paccyxrAer {tMH lroxno nplrfirrn r< nou,rrliro grr4)onfiu .qnt
TepMoAriHaMutrgc(oi clcreMhr, Kar{ gro cAeJrarro n pa6me [3]. Teuory r,rso-

xopHoro npoqecca EQ" (anaror 62"*), uo,nro.nuMyro rc cr{creMe B y3r(oM

HHTepBaJre r€Mnepar'? or T 4o T + dT, r'loxno fipeAcrarBnrb, c ognofi cro-
poHbr, B Bnne H3MeHeH[c B3 dUu Ncxognofi cucr€Mr,r c nocrornnofi ,rennoeu-

xocmro Cu (c neper'aennofi TerroeMxocrr ro 6y4er paccuorpeno nr.rxre) N npu
rrocrorHHoM o6teue, a c 4pyroi cropoHbr. B B lrae BHyrpeuxefi lxepnxn
EUu*, yclornofi steuenrapnoi clrcreMbr c reuroeMKocrbro 6C1r,- x relr-
neparypofi 7 (pucynor 4)2 :

6Qv =CvdT -duv = 6Uv"_ - ECvy*?

Orxyga naxo4r.rlr rr3oxopHyro reuloduxoct 6Cu"* ycno.anoi eleuen-
TapHofi cncreMEr

6Cur* =6Uu,_/T =dUv lT =6Qv lT =CvdT /7. (8)

Iocro:nxy r nparofi qacru Bbrpox€Hr.ra (8) crorr BeJrEqHHbr, orrroc{rlu-
ecr roJlbro r raccle4yeri,rofi TepMoAnHaMaqecrofi cucreue, To BeJrr.rqrrHa
6Cur* rrrxerc.r $yurqnefi rapaMerpoB cocrosHr.rr cacrsMbr (Cu t TS u, (lrc-
AoBareJrbHo, ee MoxHo paccMarpr{Barb He roJrbKo Kax gneMeHTapEyro BeJrr{-

vrury (na sro yra3brBagf cuuno,n 6), Ho u Kar( gu$ifepemlvan nosofi serll.fl.t-
HbI * SHTpOnUU:

dSu =6Cur* =CydT lT . (e)
Bupaxenue (9) am glr$depeHqlrrura oHTponarr au.uror{trno BbrpaxeHnro

(4) aff ,aNQ@epeaunara KarrJrerrnu.

Kongqnoe rr3MeHeHr.re sHTponulr crrcreMbl B I.r3oxopHoM npoqecc€ Mo)I(Ho

floryrruTr,, ecnfi npocyMMuposarl (nporzurerpuponarl) rupaxeaue (9) n

nuTepBaJre gnaceHr,ri TeMrreparlpbr or d, (s4ecr rurprx, vro6n He n)"rar6 c
To = 273,15 K) 4o I:

Txn T A-r co @

asu -su -so,= I+= JC"a=)(suy",/rli ->6c"r .
lor in t i' in

'-l 
Pooyr-" + ur*orsses pucyxxy 2.
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Pnc" 2

Hltt*,,=4a)

=H

Ao

Puc.3

v-cvdl'=duv=6u - 6cvy"qUr -4dS

drv = 0.4-.

6C1r* - dl

v-* ="f 
^",-dn 

=v(H)=!: Hdv

v=tdCvr=Sv
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B cnyrae nogr0rHcTBa T€nroeMl{osru cHcr€Mbr (Cu = const ) xOHeqIrOe r.BMe-

HeHr]e 3Hlporu{a

N.. =S.', -So, =Culn(Ii Zo,)

B erov c.ryvae (npr.r C, = const) nplr ycrpeMJreHur.r 7o, x xylro
a.S" =Culn(Z/0)=oo, a 3Haqur, r.r oHrporrr.r{ S =So, +ASv 6ygvr crpevrarrc.r
x 6ecnoueqsocrn, T.e. flpu Zry *0 S ---'oo. CreAoBarelrbuo, npra nocro.sH-
noi rennoeuxocru (rovxee npu r{eHyireBoM 3naqeut,tl,t teuloOur<ocrr.r nplr
ry,nenoi mtneparype) SxTporsr He aMecr onpegereHxoro KoHetruoro 3r{a-

veuux. O4naxo 3uaqeHr4g or{Tporurl4 Mo)IGo cA€JIarb KoHeqHbrM r-r oAHo3Haq-

HbrM, ecJru Bo Bc€x pac.rgTax npfirrjrrb o.ryro r{ To )I(e MHrrr{MaJrbHoe 3HaqeHrte

{,, uepa.anoe nyJrro, fipu KmopoM Moxffio np}rr rrb S., = 0. B xaqecrBe 3r{aqe-
Hrl.t taxofi reMneparypu MoxHo rrpurltrTB 7., = 1g-roo K, uro 3uarr.rre;rlno
MeHrr re MnHHMaJrbEoro 3HaqeHr,rr TeMllgpaTypbl, [oJr)AaeMoro IIa paKrr{Ke

-r08K[4j.
Torga ourponur liAeaJrbHoro ra3a c nocroflHuofi reruroEuxocrlrc rrpa reM-

leparype T 6yaer uv'ers KoHeqHoe 3rraqeurre, olpeAeJr-,reMoe BbrpiD(orrueM

S" = C"ln(T /To') , (10)

r,4e 7, = 10-100 K - TeMrrepar)?a, npr.r roropofi ycJroBr{o rrpxHnMaercr 3r{a-
qeHr.re 3nTponfiH So, pa.nnrru Hy:rro, T.e. npu T", = 10-100 K S, = 0.

Orry4a r'.roxxo onpe,qenrlrr, tf yurqnouanlnyro 3aBucr.rMocrb reMnepary-
pEI Z or glrrponxli

T =7o,gs' 
rc" (11)

C:re4onarenrno, B cJryqae nocro.raHofi TenroeMKocrr.r cltcr€MbI
(C, = const) Kpr,IBalr, lpoxoArr{ir.s trepe cspeAr.rHbr Bep[nH np{MoyroJrbHn-
xon, o6osuauaroqrix BrryrpeHHrie olteprrrr4 coorBercrBylorqux ycJroBabrx
clicreM, .trBrrercr srcnonenroi B r(ooplg.rHarax S - I. Ooplryasr (10) r (11)
.rHaJrornqHbr coorBercrBeuHo ifopuyaau (5) a (6).

B clyvae BerqecrBa c nepelrennofi TenroeMxocrbro Cu: fQ ), crpev'l,-
rqeica r< riyJrro rrpu T"-0 (pucynox 5), ona.rerue gnrponpru 6yger ronevnuu
fi orrpeAeJrHTcr Bbrparr(oHr.I€M

99

(12)

3gecr uHgerc v nora3brBatgr, rrro 3HaqeHr.re gr.rrpomru S rrruncmerca .repes

renJrory O" naoxopnoro [pouecca. Bnpaxeuue (12) cupase.qrr.rro KaK,{Jrt
liAearbnoro ra3a c [epeMer{Hofi rennoeuxocrbro, TaK 14 gnr .nro6oro pea.rl-
Horo BeqecrBa, AJrr Koroporo Bo3MoxeH rasoxopnrrfi npoqecc or 0 K,so 7. B

rAraTsroo@s": ,f += J c,+=)(su,^tr)i=)6c*
Io'-oK ' Io -0K ' r-l i-l
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cBt3l.r C TeM, tIm fuJrrltrr,tHcTBo [poqeccoB rIpoT€KaeT rrpH rrOCfOrHHoM AaBneHua (B

mM qHcJIe H iba3oBbre flepexoAhr), m a6corrorHo€ 3HatreHne 3HrponH[ c )i"{e-
mM oa3oBblx [epexoAoB BbrrrEcrrror Airr pa3rr.rqHbrx BeqecTB qepe3 TeIIJIST H3O-

6apxoro npoqecca (snrannlllo) [3].
B coorrercrsua g pucynxoM, 3 r<anrenr,lr V nr{esr currcn n.noulagu (sro

ocnornofi nuno4), no He HccJreAyeMoro p$epByapa, AJrr Koroporo oHa pac-

cqlnblBaercr, a coBor{ynHocru nrepneu (yc.ronxurx) pesepayapoB, nrorq4Ari
ce'reHr'1fi (oropbrx o6parxo flpoflopqMuar'rbHbr rrx BbrcoraM, lr3Merllrrorquxct
cxaqr€Mn Ha dIl B r{HTepBaJre oT 0 Ao Fl, a ax o6reurr flpfi coorBercrB]ro-
rqei Bbrcore -Fl pannrr rr3MenoHltrM o6reMa BoAbr B pe3epByap€ rrpn a3MeHe-

HxH yT)oBHr BoAbr B HeM na dll s6rr.rsa coorBercrByrorqeit s'tcarl";. H.l4sttt
I{opoqe, KarrJreflfis paBHa nrorqaAu ocHosaHr.rii coBoKynHocrrl yc,rroBHblx pe-

3epByapoB, cynuapnufi o6beM BoAbr B Koroplrx pareu o6reuy BoAhr B rrc-
xoAHoM pe3epByape, a nnorqa,4ri ocnonanr-rii Koropbrx o6parHo rponopquo-
HaJILHbI ypoBrrrM BOAbr B HHX.

Aualroraqnl'llr o6pa3oM, B coorBgrcrBrrri c pucyrrroM 5 enmponue uueem
c,uarc, ren.nodurcOcTu- Ho ue rcc']relyelrofi clrcTeMbr" g']u xoiopofi oHa pac-

cqgrbrBaercr, a menroeMKocmu (uzoxopnoi uttu ulo6apnofi) cotoKJtnnoc-
mu laroaHbrx cucme-M, sHepani (eHympeHHnn unu 3Hmanbnun) Komopb& paeHd

euepzuu ucxoduott cucmeMd, a mennoeMKocmu Komopbtx odpamuo nponop-

4uoHalbHbt ux meMnepamypaM, r{3MeHrroqHxcr crtaqftaMn Ha df B nHTepBa-

reoror0Aof.
Hrarq enrponur flBJrrercq vncro pacv6ruofi nsrru.rrluofi (nenocpe.qcrnen-

Ho ri3Mepxrb SHTponHro uero:lroxHo), Koropyo MoxHo uHTgprrpgTl,rpoBarb

\aK p dcq emH y n menn o eM Ko cmb co e o Kj-rul o c fnu y c lr o6H brx c u c m e u, e e o d u -
aarc dts npedcmaeteuun nopqui menra (mennomu) e eude eHympeHHux

ds = 0c,t

c"0

Pnc. 5

J^ )a ,r,a. Irr-
- joLuur : {J (r .rD 4Jor|lL)
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sHepzu?l unu sHmanbnutl Smux ycroeHbrx cucmen4, a3tmba ntrru epeduux meune_
pamypax nodsoAa coomeemcmeyturyux nop4u mema.

,{,:rx peoepnyapa IlocrorHHoro cevenur (,4 = const) Mo]ffio cKa'SaTb H TaK:
BOAy pg3epByapa, HMeroqero Qopuy npxuoyrorrbHoro fi aparrerenure,4a,
Moxrio 3{Mopo3HTb a nr.rge urr6rr rbAa, Bepxnsr noBepxuocrb roropofi cnpo-
([r,rlupooana no skcnorr€HTe H =Hoe*tA B HHTepBane Bbrcor or Ho lo H
(r4e llo uoxer 6rrrr cxolr yroguo ua:iofi relavauofi, ro ue pannofi nylro).
Ilnoqagr ocHoBaHHr A"""." raxoii cnsrlqarbHo Eerorotreusofi rnrr6tr ,ntga
pr 6yAgr (a[renr4efi ]V (alra.rora surponlrir) B0A6r, HaxoArrqeicr nuyrpu pe-
3epByapa a ifoprrae napaJureJrenuleAa B6rcorofi 11 r.r nirorqaglo ocnonanr.u A
(pucynox 6).

Cne4onate:rno, r<anJrofiwr V , uap.egy c rrJrotqaAbro nolepeqnoro ceqer{r4.f,
pe3epByapa A, 'rarxe 

'IBrrx,elcs" 
reolrrerpr.rvecrofi xapaKTepucTtrxoft sroro

pe3epByapa, TaK Kart oAno3uaqno onp€Ier.{ercrr qepe3 ero napauerprr A a
H; r. e. gtrx:rro6oro pesepnyapa, 3Harr 3aldcuMocrr, A = f(H), ortpeAersu-
Hyro o[trrHbrM Han pacqgTIIEIM nyreM, MoxHo nafiru rannent,Ilo y=
=ftean/n, a qepe3 Hee MoxHo HaxoAurb xax o6relr BoAhr B pe3epByape,
Tart 14 o6!eM 80A6r, rrocr5maloqefi a peepnyap B BrrAe (fienb goxnr (r rrpo-
qecce xanneo6ueua). Kar Brl,qntra, AJUr BBeAeHrrr rtarrrensfi ae rpre6yercr uu-
KaKrD( ,qorroJrnr{TenbrrLrx 3axoHoB H npeAnoJro)r(€Hafi, xpoue coornouenar (7),
B KoropoM Aonxna 6urr H3BecrHa 3aBucaMocrb A = f(H).

AsarorNqnuu o6pasou, B clr;ruae u,qeaJrbaoro ra3a nocro.ruuofi renno-
eMKocrr.r (C,= const, Cn= const), ero BrryrpeHHroro gHsprlrlo (U = C,T) s
suTaJrbnr.rro (H : C oI) Moxcrro np€,qcraBrlTb B BHAI rrprMoyronlrrbrx fiapajr-
JreJrerru[eAoB c ocuoBaHtsMa, paBHLrMr,r coorBercrBexrro C, u Cn rz Br,rco-
roi, pannofi TeMrreparype cucrgMbr T. Ecnu gTlr rrapaJrJreJren[neALr nepe-
crponrb B coorBercrBr;ru c puc].nroM 6 r npnnolr.ruefinrre rfurypri, nepxnrr

Pnc- 6



102 HAYKA h TEXHL1KA KA3MCTAHA

noBepxrocrb lorophD( cnpo{|IulrpoBarra no 3rtcnouenre T = f,,es' /c' zlwT =7nlsrtcv
B LIHTepBare Bbrcor or 20, .{o T (tge T, Moxgr 6brrr, cioJrb }ToAr{o Ma,rofi Benrlqx-

Hoi, no He paBHofi Hytro), ro rllloqaAn ocHoBaHrd srr.fi xpnBofl*Ieftrsrx 6lf]p 6JA]T

r.Bo6pDr{arb coorBercrnenno onrpornl.r S, u Sr.

flocxolrry onTponHc .{B;lflgrcr anilJroroM r€ruem.ru, m I{ AJIn eE rnegeHnn
Tarcr{e He rpe6ye'rcr HItKaKrtx AorroJrrr[reJrbHHr 3ar(oHoB (nanpranaep, nep-
soi qacru Broporo EaqaJra repMoAuHaMnxr{ o cyqecrBoBaHHu eHrponra),
KpoMe )?aBHeHr,rf, cBs3lr gHTporrlra c Te[roTot u reuneparypofi

rAn
S-= | "*'
'- ,!o* T

r.rJrri, B cJrJ rae orc]"rcrBrx{ t[a:om,rx fiepexoAoB u nonr.ruop$urrx [peBparqe-
nrai, coornomenux (12), B KoropoM .{on}$ra 6brrb r{sBecrHa 3aBucr.rMocrb

TeTTJIOeMI(OcTI,r oT TeMlepaTypLr.
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yAK619.615

orjEHKA EEMOAEKO3Hb|X nOBpE)t(AEHUh
B KOXEBEHHOM NONYOAEP]4KATE
h TOTOBOM TOBAPE

Il.H. Cxocrrpcxrx
Tnne nacac wyd a p nre u uu en n<oxo;ri fune nw a R&M rE. pwta

Tepi erydey oudipicmepinde mepiui e4dqt 6apotcowda, KJtuHuKcrJtbr7
3epmmE) eH canbtcmwpanda, denoderos rco,rouuatapu 8-14 ece (148) apnu4
ma6ouzan (10-18 rcotouuz opnaua). Tepiuirl ery 1aeanot 6otwezi, apSana4
uoittunau tqiouvwargga deiiuzi mycunda, acapnouai o1denen mepide - Z0%o,

monot4 eryderceru - 6unapwda - 80,8%o roteui de*todexos Kottotru.sJtlTpbr eH
sa gunid an"a,[enod e rco s6 eu sagandatea n acepd i 4 crcytp pu.n, me c i nyi He
daitanotcmw, dartutu 6araapw canacw ery me eH corytte acamlpsbuearL

B xoltceeeupoi npottbnuteHnocmu s npoqecce o6pa6omt<u rcoctcu
o6aal4nrueatu e 8-14 pas 1onoute deuodexosnott xorcaufr (148), ue,v npl
RtruHuvecKo.rruccndoeauuu (10*18), B np4ecce o6p6omrcu rcouca, e nau6otee
4eHvoi vocmu Kottcu - uenlnxe (uacmu rocru om eopmxa lo xopnz xeocma)
KoJnlqecmao deuodercosuau nolnKoa 6 seJe\oJft mosape - 70%o, e ?omoao.r4 -
80,826. Rocna o4eHe*a KctK flecopmo6d4, sa clem deJuoderco3*t*x faopoKor u
omdywuocmu.

In the tannery industry during processing skin found out ix 8-14 times
more colonies of demodecosive (148), than at clinical research skin-in back
quality defects of demodecosive in the green goods - 7 Iok, in ready - 80,8%.Ihe
skin is appreciated as low grade, for the account defects and air-hole of
demodecosive.

B nrzreparype uMerorcr cBeAeHrrs o roM, trro KoJruqecrBo ,qeMoAe(o3Hhrx
r(oJloHai, BLL{BrreMhIX IrJrnHIIqecRr.t Ha I$.IBoTHbIX, a TaKXe B I(OXeBeIiItOM
cErpbe, 3HatrHTerbHo orluqaeTcr or }rx noJrriqecrBa, KoTopoe o6HapyxnBaror
Ha KOXaX B npoqeCCe I,Ix flepepa6orKr. 3ror rfarr r.rMeer Bar(Hoe 3HaqeHEe

airr [pe.4Bapr.rTeJrbrroi orI€HKH 3r(oHoMHtreOKOrO yrqep6a Bcre,qcTBr{e cHr.rr(e-
Hlrr coprr{ocrrr Roxc, rroJr}4rer{Hbrx r,r3 rropoKerixoro obrpbr. floerouy uu npo-
BeJrrr KoJrr{qecTBerrHyro or{eHKy AeMoAeKo3Hbrx noBpex(AeHr.rfi B roJrbe, (oxe-
nennolr no:rysa6paxare H roToBoM ToBape.

flopaxonnrre geMoaeKo3HbrMr.i RJierqaMr.r m(ypbr r(pynHoro poraroro cro-
Ta 6brrE oro6paHbr Ha lleEnnrpaAcKoM 3aBoAe rrepBnrrHofi [epepa6orKx
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cKora [por{3Bo,qcrBeHHoro o66eAHHeHrl.{ r{M.KrzpoBa. {;r.r eroro 6rr;ro oc-
MorpeHo 157 roros Kpy[Horo poraroro cKora, rlocryrruBrnero r.r3 xo3-ricrB
n.ffir,r pafionon IIeNaNrpagcxofi 06racrri. [elrogerosnue nopaxeur.r 6u:ra
Bbr.f,BreHbr y 21 xreaornoro. IIIxypu qeTFrpgx KopoB, r{MeBmHx naa6orr,-
mee Koiu{qecrBo norouafi xrelqefi D.bovis, 6u:rr.r oro6paabr orAer6r{o" no-
ue.renrr 6uprcauu, 3acoJreHr,r BpaccrnJr r4 ornpaBreHhl Ha KoxcbrpbeBofi 3a-

nog. Ha KoxeBgHno-cbrpbeBoM 3aBoAe rpr.I rtrKypbl 6unu oqenenr,I nep-

BbrM coproM rz oAHa - BTopbrM. Ha mryprr (<xnorxa rxxe,nax>>) flocraBr.r-

JrI4 AononHrrrerLHbre M€TEr u ornpaBrrrr,r AJrr flepepa6orKu B 3rtcnepr{MeH-

ra:rrur,rii qgx KoxeBer{Horo 3aBo.{a nu.Kouunrepna Jlexnxrpagcxoro npo-
r{3BoAcTBeHr{oro Kor(eBeHHoro o6aeAunenrs. B npoqecce rgxHo;ror}rqec-
roii uepepa6oma rnKypbr 6nlu ocuorpenbr r{a craAurl ronlr, 4y6anruoro
nony$a6pxrara H roroBoro roBapa - roxa 6apa6aunoro Kparxeur4Jr r.r Koxru

noKpbrBHoro Kpa Il1e HI,(t.

Ilogc.rer xoloHxfi s ro16e rrpoBoArrJrn Ea orpaHrrreHHbrx )Aacrxax pa3Me-

polt 20x20 cu r nepegnefi qacrlr KoxH, uro ronorparpuvecKlr coorBercrByer
o6nacru rotlarKlr r.r Jrorrarro-rrJreqeBoro cycraBa (lrecra, rge san6oree qac'

TO BCTpeqiIrcTCr KOJIOHnH .qeMO,qer{O3HhrX KJrerqefi)- 3rO 6x,:rO CAeiraHO AJrt
yAo6crBa noAcqera xononafi uMeHHo r{a gTofi craA}rr{ nepepa6orKrr lrox(, TaK

KaK AeMo.qeKo3nbrx norpexgexui 6r,r:ro .rpesnrraafiHo MHoro. B xoxenennolr

no:ryr$a6purare rr roroBoM ToBape KoJroHr.ru noAcqurbrBaJrrr noJrHocrbro rro

Bceii [oBepxHocrH KoxH, ycJroBHo pa3AeJrrrB ee Ha rrerBrpe paBHr'tg qacrr.I.

Pesy:rlrarn xolrr,rqecrnenxofi oqeHKH .qeMoA€Ko3IrbIx noBpexq{enufi na pa:-
ruqHbrx craAurx ee nepepa6ornlr np€AcraB,JreHbr r ra6luqe

Koru.recrno xoronafi s roJrbe, rroacqaraHHoe Ha orpaHl,rqegHbrx yqacrxax,

cocraBuJro 148 o cpe4aer'r Ha o,qny floJryKorty. C:re4yer orM€rI.ITb, rlro rrpu

nanbrrartrHu 3TItx lre yqacrr{oB Koxuofo noxpoBa xugoruux na vscoxov6aaa-
re urr o6uapyxusaru 10-.18 ro:roar.ri, r.e. a 8-14 pa3 Meubltre.

Konuuecrro geuoAer(o3ul,rx ttopo(oB B KoxeBeHHoM nolytfa6puxare u ro-
ToBoM ToBap€ cocraBrrJro 500,6 u 205,6 coorBercrBeuno B cpeAHeM Ha o.quoa

noJry(o)xe.

Ana:rn::npyx gannrre ra6nNqu, Mo)Icro cAeJrarb BLIBoA o roM, rITo Kora-
irecrBo AeMo,qerto3Hllx [oBpexAeuzi, o6napyxuraeMblx B Koxax B rlpollgc-

ce nepepa6orxu, r{aMHoro 6onrlre, ueu rrx BbltBJrtitrr I$rHHrlqecRH. Halr6o:rl-

rxee rD( KolrzqecrBo o6napyxrana:rn n roure. 3arelr, no uepe o6pa6ornil xox,
KoJruqecrBo AeMoAeKo3Hbrx nopoKoB yMeHb[anocb. Tax, r roronolr ronape

ux o6uapyxr.naru s 2,4 pasa MeHbrle no cpaBHeHtlo c KoxeBenHbIM rloJry-

t[a6puxarou.
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Ta6,rua
(o,urqecrso AeMqaexol86[ troBpexAeHmi Ha pa3fll.fi brx cra,urflx

fiepepaooflr!| KoxI{ RpynHoro poraroro cxora

B||I l(oxol
Bepxnm remeprr Hratgqr .rerBeorb B cpeaneM sa oarrofi

noJ{l'Ito,I{e
(S=1.9 Itf)

repe.4r.rr 34.@rt rrep€'ry{f, 3Arqut

fo:ue 148*
3enerrri mrap
(uorvda6purcar) 224,8 1r< c 99,8 50,4 500,6

KpaEeHat
HeoTAeJIaHHa{ KO)ICr

(roroBEd mBaD)
90,8 '75,4 8,4 205,6

flprruerarue: * - Ha ll{ac'rKe pa3uepou 2090 cM.

Oqenr.rnax Ko)KeBerrnoe cbrpbe AJrr Hyx,( npoMbrmneHnocrr{, npex.qe Bce-

ro o6paqaror BrrI,IMaHr4e Ha nopoKH, pacnoJro)r€HHbre r naa6onee qenroi
rtilcrr.r Koxu - qenpaxe (uacm xoxu or BoporKa Ao Koprfi xBocra rl Ao cepe-

AHHbr pe6ep). Ko:rfiqecrso AeMoAeKo3Hbrx nopoKoB, pacnoroxgEEbrx Ha rre[-
pafte (B Ta6rnqe o6o3Ha.reH KaR BepKxrs rroJroBHlra xoxr.r) cocra.aNlo n sele-
HoM roBape 350,6, r rmonov roBap€ * 166,2 (70% u 80,8% or o6rnero Koru-
qecrBa rroBpex.qenufi coornercrnenuo).

flpa copruponxe Kox, BbrAenaHHbrx KaK Koxa xpoMoBas Airr Bepxa o6y-
Bri, oaHa rro:ryrox€ 6rr.na oqenena qerBeprbrM coproM, ceMb ocraJrbablx

oTHecJIu K HeCOprOBOii KOXO * I(OX(KyCI{aM, B TO BpeMJl KaK rrOCTaArqrrK OrIe-

uun 3 mrypn nopBbrM coproM r.r oAHy - BToptrrM. Ha cuaxenr.re coprnocrr.r
KO)K NOBJII,IJIJIO g'UII4TIHE AB}X OCHOBI{FIX I]OPOKOB _ AEMO,q€I{O3HOTO (<6Off'I-
Ka))) Ii orA]1trHcrocru. Heo6xogr.rMo orMqrr{TB, qro nopoK (orAyrtrr{crocrb)

uoxer 6urr ftaK cbrpbeBbrM, TaIr fi npon3BoAcrBeHHbrM, .Bo3rrurabrqlrM B

pe3yJrbrare Hapyrtreur-rr pexfiMoB o6pa6orKu Ko)ror. B cBs3r,r c reM, qro B

rtepuo,q HamlD( nccreAoBauHfi rra Ko?(ax us o6rqlrx naprrlft xe xa6nroga.:rocr,

Taxoro nopoKa, rax erf$orm or.qymr{caocrrr, Be,{yrqlrMlr cflequalrucraMr.r 3a-

BoAa 6LUr orHec€H x pa3prAy cf,rpLeBoro, o6ycroBreHqoro flapa3r.rrHpoBa-

HHeM rrerqsfi D.bovis.



-'l

106 HAYKA h TEXHT1KA KA3AXCTAHA

vflK 539.3

PA3HOCTHAF CXEMA AIfl qUCflEHHOTO
PEllJEHt4f yn pyFo-nnAcTl4r{EcKo]4
3AlqAril4

B.M. Crenaueuxo

naenodapcKu1 eocydapcmaeuuafi yuueepcumem

uu. C. Topaieupoea

)I{amt4 de$op,utt4urutat cepniudi rwacmuranot4 ecenmiry uewiniu ma6y
yutitt t1otdauauamat H uHmeln4utlrury adic galncmat pot nzatt

Paccnompeu umepa4uonnwi nf,o4ecc qucettrozo peueHu.a lmpyzo-
ntacmuqecxoi sadauu dta cnlwaz ntmcroi de$opnaquu,

The iterciive procest ofa numerical solution of elastic-plastic problem

for case of a.flat stlain is considered.

,{.:rr vuclennoro perJreHrir 3a,4arrr4 Teopr4r,r yflp}'rocrr4 n uanpxxerrrx r [1]
[peAJroxeH HTepaqrzoHHbrfr npoq€cc, B ocHoBy Koroporo rroiro)r(eHa Hecra-
qr4oHapr{ar i[opua lpasueuui reopua ynpyrocrn [2].

B nacronqefi pa6ore noKa3aHo, qro orMeqeHHbrfi npoqecc c He3Haqr.rreJrb-

noi l'logaQuxaqnefi Moxer 6rltt ucno,rlgogaH npa riucreHuoM pemeHr,rlr cra-
THqgCKux 3a^4atr 3a IIpeA€JraMIl ylpyrocrn.

HanprxeNuo-gerf opullponanuoe cocrosnHe ynpyro-flracrrirrscKoro reJra
B crytlae nnocnoi AeQopMaqHH, corlracHo reoprra MaJrErx y pyro-nJracrr{-

'recxr.rx leSopvarrln [3]- orucbr Basrcr cHcreMofi ypatxear.r[ paBHoBecat

-l d o,,(M)
). -*:+p.f(M) =0. M€S. i=1,2'iJ dx,

yc.roBHev coBMccr Hocrl 4eQopuauufi

^ d'g,, d'e,. 6'e,"
ix, dx, A*i A*i

o)

Q)

ycJloBr.lrMrl Ha fpaHr,rqe

2

)o,,(M') n,=gi(M). M'€L, i=1.2 (3)
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n coorHornexrtrMn Mex4y Harp.Dl<erur,qur.r r.r getlopuaqrultx

eij - oij.ao =n^ (oi,-Ou.oo.1 ,i,j_1,2Lvi (4)

<ci<cP, (6)

KOTOpbTX B MaTepaa[e norBJUr-

rAe itW = {Jrtr;} - Bexrop MaccoBlrx crrrr;

p - nnorHocrb cpeAbr:

E@)= {gr;gr;\ * Bel.'op noBepxHocrHbrx cI{rI;

fi = br;n";l - e,{fiHrqrrbrfi rer<rop nnemuefi HopMajru x rpaarqe L o6:ra-

srs Sl

6,, - crzmor Kpouexepa;

ao = 3. K. ao, 3, ao = e,, + € 22, 3. oa = ffi{o, * o,,),

* =t-:' ,l, p - nocro.arrnue Jlave;

.J3 L 3,r,= ^ 1l(s[ -€.,r +€;+e;2+:c;2
Lt z

[uarpar',nra 1e$opr'.raponaxur Marepr.raJra 3aAaercs paBer{crBoM (uogelr
c lnnefinrru ynpovnenr.reu)

13. 1t'si, ei s el

' lo, +Hr.(e,-er), e,

fae ri - 
'rHTeHcr,rBHocrb 

,aet[opuaur.rfi, npr.r

rorcr [racrr.rqecxae get$opuaqua;

tr - npeAeJrbHar,qe{opr'.raqr,lr;

H, - :llonyrls ynpoqHexr.rr,

or =3lt'Er.
Eygeu npe4norararb, qro neo6xo.qr.rurre AJrr pa3pemuMocrr{ nocraBJreu-

Hoii 3aAaqn ycJroBfir

[!Ir,vlu r Is@')dt=os,

IJItv:"ras r 
!E(M')xvdt =o

'lr
BLInorHeqBI, a o6nacruro S .rsr.figrc.r flprMo)rroJrbl{riK

5 ={o<x, <tk\, k=1,,2.
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O6pauax (4), nrueer'a

o, = ),(e,)6,,(er, + e"r)+2p(e,)eu

rAe A(e,)=3K-!, p@,)=?,
5€i 5€,

IIpnqeM, couracHo (5) u (6), c[paBeAjruBbr oqeirK{

)' < )'(e,) < zx *?H, , 9t < p,(e ,) s p.
J J€I

Pa3Noc:rna.r cxeMa

44 =(q')', +(or'),.+ fro=0,
Lrdu =(o"r), +(on)"" + f"u-0,
2(e,,),,,, = (e),,r, + (€,,),,,, ,

2

)'o','ni= gn'
4

o,, = .X,(e r). 6,, (e u + t o) + 2 p(er)' e,,

anrrpoxcaMr4pyer ga,qa.ry (1)-(4) Ha cerre

(7)

(8)

(e)

flo npousnonruo nu6panuouy Ber(ropy 4 = fururn,l BbrqrrcJrr.rM ef no $op-

S h = Klt\;mh)J = 0,.., N,;m = 0,.., N 
":1, 

= h. N,l
c nepBbrM rropr.4r(oM no h=maxhi B upocrpaHcrBe ceroqHbrx i[yrixqufi co

cKaJr.rlpHLrM IIpOr,r3BeAeHr.reM

ru,")=iiu,',,'4,tl *-t

fh, h,.ecruM-rH),nTte {tlr rroql{a
__t-___
H = 

J0.5 
h r'h r. ecffr M - rpamavnal rrorxa

[0.25 
h,'h, ec.nu M - yriroBaf, rroqK.

,{:rx .rlrcnennofi pea;ru3arlun pasuocraoi cxeMLr(10)-(13) ucrroJrb3yeM Hre-

paqr{ounyro pa3rocrnyro cxerly [1]

-t+1 -n
:..!_______JL _ (Lp^),, . i =\2,,

2."t1 '\'1 - (1o),, + llro-o;,,
T

Hynenyn drepaqarc 4 =b:,,"'-,"i,.1 3aaaAHM creAyrouluM

(10)

(11)

(12)

(13)

(14)

(1s)

o6pasolr.

MyJlaM:
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n lt. 1ci"= _[unt1+@z),,]. ti, _@r,t,, (t6)

,{a,nee, acnolr:y" 4op*yo", (5)-(S) n (axAoM BHyrtr}eHHeM y3Jre o6racru

S, onpegenulr oi, a uz ypasuernifi (ia) - c,j .

,{nr pearlrsaqru JryaBHenE (15) na rpanuqe lr1 =0 rreo6xoAur,.ra unifop-

uaqua o6 o\, a ua rz =0 o6 afl. ,{oonpe.qeruu of, u of, rax, uro6u na
paccMarpuBaeMBrx Jruacrxax oHa yAoBJrerBoprJrr{ ypaBHoHrxrM (10), n xoro-
pbrx Bertrop / ,noonpegeoe*. Ha rpasuqe npori3BoJrbrrbrM o6pa:ou. Ha noc-

Jre,qyroqax HTepaqfi.flx npor{eAypa npoAoJrxeHur o,i na rpaxtqy ocyrqecrB-

rserc.fi aHarornqnr,rlr o6pasou.

3al'rerau, .no r ynpyrofi sa4aue [1] gnx no4o6uoro goonpegeleNax gurf-

$epenqaa:nuue ]paBHeHr.lr He r{crrolb3yrorcx. Heo6xoguurre BeJrrrqqr{br raM
MoxHo noryr{rim ue saxona lyra.

Ornn.{He arepaquonnofi pa:nocrirofi cxeuu (!4)-(15) or coorBercrByro-
qei cxevrr g:ra 5'rrpyrofi sa,qauu [i] cocror{r B mM, 'rro rooi[$rquenrr,l ]"(e,)
u pl(e,) ue tBrsrorot flocro.snnr,rMri. Ognano ero xr.rror.rrra o6pasou He cr@:]br-

Baercr Ha ee cxoAlrMocrn. ftrx nocneguero BaDKHo lrl-ttIrb ro, vro eru xos$-
t[zquouru, corJracuo oqenox (9), noJroxHTeJrLHBr u orpaHuqeHhr.
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Aaw{ reopnH ynp}mcrr.r B HanpDr€HrlDr /l qftcrernrrre Mero,sr lrexarmN cmromroft cfB-
.+r.- Honocuonpcx, 1975.- T.6.- Ns2.
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yAK669.182

yflAIr EH 14 E H E M ETArrn Hq ECK14X
BI('I loq E H NN NPU BH EN Eq HOM
PAO 14 H 14 POBAH H 14 CTAII 14

CI4HTETUqECKYIM UNAKOM

E.6. Cynefiuex
Ilaenodapcxufi eocydapcmeenuait yaueepcumem

uu. C. Topafreatpoea

Toneuzi renipmexmi ommexmi Koulepmep 6orctmbrn kpe^4fle3erti
acoeapouay is6ec-emtnosendi 4nuc6eu ueniume a4dq xesinde, erci Qasanaul
6igr6ipiuen apdracbtn, uemanr Qasanw4 emaJrr e.Mec xipiudircpi 4octt
ma.taud)lapbl q1 rytcauatn, atdan rceiiu eri $'asauotry 6etiuyi alzgauot 6otwmmoul
aematw euec rcipiudimpdeu nasapyat. rppatzarL

Paccnompeuo ydatenue He. ema,lru4eaeL\ trnto,reaui ryn o61n6omxe
uuzrcolztepducmai xaarolndao-rcoueepme paoi cmaru 6 Koarae u3GecmKoao-

?tluHo3e ucmb 4 uraKorl c no1uweqHbw codepteHue.u KpeuteSe.ua n7-men
3i4ylrbaupo64+ue wnQ.Ka a emaue , dccttJvlult4uu e emuultuect<ut erctpqeuuit
cm&ru c Ka eJtbKqvu utaxa u nocrcdytouquu lnsdercuueu o6eux peaa 4rytot4u-r
Qas.

The article consideres removql unmetal insertions by treatment of
lowcarbon oxyden-converter stell in ladle by lime-aluminia slag with high
content of silicia, Removal of unmetal i se,tions makes by emulsification of
slag in metal, assimil.ltion of unmetal insertion with dropes of slag and next
division of react phase.

Panse or^{eqaroc6 o AocrarotrHo Bbrcoftofi s(b$eftTr.rBaocrr.r [pnMener{ut
I'I3BeCTKOBO-IJTXHO3gMI.ICTOTO rllJlaKa C rroBbrrtreHnbrM COAep)KaHr.reM KpeMHe-

3eMa Ajur paor.rHr.rpoBaHHr Kr{ciropoAHo-KonBepTepHbrx HH3KoyrrepoAr4cTr,rx

craJrefi [i]. Mera:u, o6pa6orauasrfi rtrJraKoM, ornHrraflcfi Hr,r3Kr.rM coneprKa-

HHEM HEMETAJ''IJIH gCCKl1 \ BKJ'IIOITCHHfi, ITHC.IIOPOAA. CEPbl H AP.

Cyiluocrl MeroAa 3aKJrroqaerc.t B ToM, rrro u3 crarefiraBl{Jr;Horo atpg-
raTa cTaJrb BbrnycKaror B KoBm c cfiHTsTHqecKr4M uJraI{oM. flpr erou npo-
r{cxoAnT r4HTeHcaBHoe nepeMerlHBaHrre o6eHx Oa3, B Hai{ane SMyJIbrnpoBa-

Hne uJraxa B MgraJrJre: a 3areM pa3aeneHne 0a3. Ha srt upoqeccbr BrluHHe
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oKa:|brBaroT: Macca MeTa,irJra r.r ruJraKa, Bhrcgra u cl(opocTb cruB:t MeTanna, Bs3-

I{ocrb cra,ru u IrlJrar{a, uex$a":noe narrxernre fluralca Ha rpaHrr{e c Meranr'roM r.r Ap.

tzl.
flpr oaauaxorofi enaxocrN craJlerrJraBr,rJrbxoro aJperara r{ pacxola mJra-

Ka, BbrCOTbr rraAer{rng Ir aHaMeTpa clpyl{ cTaiIrZ rlpoqecchl nepeMertrI.rBaHHt

$aa a ux fiocireA].roqee pa3AeJreHr{e B ocHoBHoM o[peAeJrrrorct Br3Kocrr,ro u
uexifaenrru Harr(eHr{eM Merann-rtrraK.

Onpegeleuuoe 3Haqenne r{Meer reMneparypa nJlaBJrer{trr, rrrnre noropofi
m:rar< o6:raAaer rgxrojroruqecrr.r npzeuleuofi B.f,3Kocrbro. Ogrnr<o npoqecc
gMyrbrnpoBaHu.s IJrnafta B MerarJr B 6o:rtmei crerreHu 3aBucnr or Bt3xocrr.r,
rroM or reMleparypbr ero rrJraBJreEr.lr. Bu.no ycrar.roa;leHo, rrro Br3xocrb
IIIJIaKa npn peaJlbHbrx TeMnepaTypax nepeMerlr{BagE MeTaJUIa u mnaKa B

(oBltre cocraBJrrer oKoJro 2,5 us, uro npr.rMeprro ua 0,5 ns 6o.rlme, 'reu y
rr3BecrKoBo-rJrr.rHo3eMucroro mJraKa, T.e. [JraK o6JraAaer aocraroqHo rrl.r3-

xofi srgxocfi,lo.
Suylnuponanr.re mJraxa B MeraJrne 14 nocne.qymqee ux pa3AgnoHue 3a,

Bqcr.IT oT cooTI{ortreHI.IJI CITJI CqenjreHr,U{ BIIyTpIT [UraKa, Oupe,qeiiffeMbrx pa6o-
TOfi KoIe3I.IH:

w^=2o^
rr cxJr cltrerrJleHnr MexAy xnIrHM MeraJrJroM r.r ruaxoM, onpeaenceMbrx pa6o-

roi a,{tegnu:

We=6-+6,(-6,t-a
rAe o, - rroB€pxHocTHoe HaTrxeHl,ro MeTa,'rJra;

ou - noBepxHocTHoe HaT.fixeHve [raKa;
o,_* - vextpasnoe rrarDKeHue Mexry MeraJrJroM n rrrranoM.

C yrerra'renaelr xoet|ilrquer:ra pacreKanlrr gMyJrbrrzpyrcqas cnoco6-
HOCTI, IIlIaKa B MeTaJrJr BO3paCTaeT:

s o =w^ -w.
,{tr;r yga:renur aMerolqrlxc.r B crarll HeMeraJrrtsecKr.rx axruoqenr,ri eax-

HOS 3HaqeHUe UMeeT IIpOqeCC COeAUHeHUt I-fX C gMynbrr{pOBaHHbrMX KarrJrrMg

mnara. Coegrznenr4e uuaxosofi KanJIIt ll Bxrroqenu.s npoficxoArrr c yMsub-

nenuev uex$asuofi nonepxnocrbro Ha rpaul,Irdax rlrJrax-MeraJrJr r,r B(Jrroqe-

HHe-MeraJrJI r.r o6pasonaur.reu uex$a:uofi noBepxHocrr.r rurax-BKJrroqenue.

flpu srou [poqecce ]rsMensgrcr cno6ognaa 3Heprnr cr-rcreMbr:

( dF\
t^ | = 6u_s - 6^_u - ok_s .
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Airr caMonpoH3BoJrbHoro fipor€Ka]fiffi fipoqecca acau\rsnt]\uu HeMgraJrJrr{qec-

KI,IX BrJI}ot{eHIIfi 3MyrbrHpoBaHHofi rrrjraKoBofi l(anirefi HeO6xOAr,rMO, qT06br

dF ''
-\r) 

rrJul ou-6(d a-- * 6 u,"
d-\

rAe 04-6 - Mexoa3Hoe naTffr{eHa€ Ha rpaj{r Ie IlulaK-BKl1roqeHr.tg;

o.__ * Mex((Da3Hoe HaTrxeHr.re Ha rpaHr{qe MgTaJrJr-uiraK;

0,_6 - Memoa3Hoe Har.f,)KeHHe rra apaHrrqe Msriuur-Bro1lotlgHl49.

Tepuogr,rnalrr.raec(a.r BgporrHocrb npoqecca accrlMr.rrsr{uu BKJIroggH}rt

xan;refi m:rara Bo3pacraer npa yBgJrruexrlr lrexi$asnoro Har.rxoHrlr Ha rpa-
Hlrqe pa3.4eJ1a MeraJrJr-rtrJran r.r MeraJir-BKrroqeHrie. flpoqecc crr.rHfir HeMg-

TaJr:rxrrec(fix sxrro.reaufi c KarrJurMrl EnaKa 6yAer onpegenrrc.{ r{e roJrbKo

TepMoArrHai,ruqecxr.rMr.r, Ho u Kr.rHerr{qecrl.tMu t[arropauu. A,rl ,D,qrero oqn-
IqgHI.rt MeranJra or sxrrorieufifi cJrg.{yer o6€cnequrL noJryqeul,re B cranu
xr.rArr.rx BxrloqgHr-rfi c xr.r3xr.rlr 3HatreHneM vextpasuoro Har$KeHH.rr Ha rpaHu-

UE METAJI.TI-BKJIIOqEHHE.

flpu o6pa6orxe MerairJra c[nrera.recxr.rM rrrJraxoM uexrfasnoe Harsx(e-
Hr{€ MeHrercr n npoqecce pa$udapoBaHr.rr, BcneAcrBne [epexoAa npulrecei
rr3 MerirJrna n m:rax. B uaqa:rlntrfi MoMeHT paibHHIrpoBaHHJr co3Aarorcf yc-
norun, 6naronplrrrHbre ero gMyJrbrupoBarrruo r{, HarlporltB, nocre oxoHqa-
nux pa$uurlporaHxr AoBoJrbrro cyul€crBeusoe floBbrrneHse uex$asuoro ua-
T.sxgnufi cnoco6crnyer oTAeJreHlrro rnrraroBofi ([aau or vera,r:rr.r.recnofi, reu
caMbIM oe r.Jt.qar craJrb or HeMerarjrlrvecKl.Ix srrlo{eHlfi .

CxasaHlre noATBep)rqqaerc.fi AaHHbrMH, npoBeAeHHf,rx nnanox. Tar, cogep-
xaHne HeMera;rJrr.rqgcrlix nnrtoveHltfi, BbIAeireHHbIx ?neKrpoJra3oM, B Maro-
yr,nepogrlcroii crarn cocraB[{er Bcero 0, 004 1 

o/o.

Taruu o6pasou, nprr Bbrnycre nJraBKH c 6olrnofi Bbrccfbr MoqHofi crpy-
ei B KoBrtre [3BecrKoBo-rJ1r{Ho3eMr.{crbrM rrrJra(oM c rroBbrmeHHblM coAepxa-
HrleM KpeMHegeMa, o6raAarorqaM Hri3l<ofi Bs3rocrblo, npoxcxoAuT gMyirbrr4-

poBaHr.re rttnaxa B MeraJrJIe: a Moxer 6rrrl r,t :lry:mrr.rpoBaHr.re MeraJr:ra B

uJIaKe, BCJreACTBr.re qero y,qeJlbHar KoHTa(THaq noBepxHocTb MexAy AByM.fi

$aaauu vpesrr,rvafi ao norpacraer.
Bnugy 6,naronptrrHbrx repMoAnHaMrrlrecrux r{ K}firernvecxnx Sanropon npo-

I4cxo,qltr cnlurHue HeMera;rJrr{qecrr{x exttrc.reHrii cralTrr c (a[enbrcrMr.r 3MyJlr, ipo-
BaHqoro MirKa, a 3areM r.1 pa3AeJresHe o6errx pear plrorqux Qas. ts pe3yJrETare

MeraJUr coAepxltr Hrr3Kr.ie coAepxaHr.rjr HeMerirJrJraqecKr,D( B(lIIGeHHfi, Kr,rcnopoAa

(0,003-0,0057o) u cepn (0,005-0,010). Kpolre roro, verarl xapa(r€pri3yercs Ma-

fibrMn pa3MepaMH oxclr,4xux, cy:Gt[r.rgnux n rno6lmxpHbrx BK]rroqeHr4fi .
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BO3MOXHOCT]4 BnUnHnfl
TA3OOEPA3OBAH 14F B NUTE]4HOH OOPME
HA PEX]4M TEqEHUfl METANNA
B fl t4THt4KOBOt4 C14CTEME

M.M. CypHAuKoe, M.X. Tycyn6exoea

flaenodapcxut eocydapcmeennud ynueepcumem

uM. C"TopaEeHpoea

Marpnda 4yto ryatot6ut 6otit ndaeat easdapdot4 4yro acyieci apnacotueu
azambrt clauryirema,Ba apatwcy uyuxindiei mylntat ucaue con ce6enmi ryanam4a
uema.w 4yrc my inine acep emy naceteci matry'trunadar.

B cmqmoe o6ctDlcdaemct 6o3.uo)lcHocma nonalanua eq3oe us amuoc@e1nt
numeiuoi @opuat e nomor acudrozo nemauta nfu e?o meqeHuu no kaHa'ut t
tumuuxoeoi cucmeud u mev cq bunatur+ue ?a3o6 Hq pelrcu)yt 3cutu6Ku ttematra
a Qoptey.

The article discuss e pssibility of hit of gas in the liquid metal flowing
from atmosphete of casting mould byflowing in the runner. The article discuss
influence of gas on condition offowing of metal in casting mould.

B npoqecce 3a:rr,rBKrr r\4rei4noit rfopuu ropx.rnfi pacnJraBneHHr,rfi MerarJr
BxoAIrr B r.lHTeHcHBHoe B3aHMo.4eficrBr.ie c Marepr{anoM rfopulr. Jlurefiaax
ipopva npegcrarnser ri3 ce6.s nopr{cryro cpeAy, cocrorrqyro H3 KBapqgBoro
rrecKa KaK orHeynopHoro HanoJrEHTeJrf, rJrnHLr KaIt cBr3yrorqgro, Bonhr KaK

pacTBopr.rT€irs rjrr]Hbr u pa3rl.IqHbrx Ao6aBoK, AJIfl yBenHqeHrrr noAaT.llHBoc-

TE, yMeHb[IeHrrr np]fopaeMocr]r r.r T..4. B pe3ylbTaTe Bo3AeicTBrir BbrcoKoii
TeMrrepaT)phr npoT€KaroT npoqeccbr AecTp]'ruIriH, pa3Jroxelrrijr, KEneHsr co-
craBJL{rcrqHX Jrnrefi Hoii $opurr. flpoayrr{Hri gTux flpordeccoB 3aloJrnrror
nopbr r{, pacmlrprscb, ycTpeM.lrsroTct B HanpaBlreHl.r}r 6oJree HIi3KIix TeMrre-
paTyp a AaBJreHrin.

flpo6neua r.rH)KeKqr{u ra3oB B floroK ?nr.rAKoro MeraJIJIa B JrnrHnKoBofi
cHcreMe paccMorpeHEr B pa6orax [1,2]. O6rqeusnesrHo, rrro 3aMernaHHbro B

pacnraB ra3br qBrrrorc.tr npraur.rnofi o6pa3oBanr4.fl riBoBhrx paKoBaH B orJrHB-

Kax. KpoMe sroro, n [1] rroKasaHo BJrr.rrHrre 3aMertrI{BaHat ra3oB B noroK rra
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pexxM 3araBKr.r fi meitrofi rf opux. FlanprrMep, Haxr.{nHo qpeAsraBnenbr r43MeHeurir{

oGeuxoro pacxoga B 3aBlicr.tMocru or ycJroBrit BxoAa B crosx. Bmarrze rit3oB Ha

pacxo,q H3 mrrnrlosofi cucreMbr ocoGHHo orqerJruBo npeAcraer npr cpaBHena[

AilIIr{bIX OIIbTTOB Ha npo3parrHhrx ra3orlpoHlxla€M6rx MoAenD( c pffyJrbTaTaMr npo-
H3BoAcrBeHHhIx ricrrbrram,ri r yc:rorrzrx 3aJrraBKr4 Merarura B JrrlTnrlr<oByro cucr€My c
ropr{cTbrMr,i cTgnl{a}.ffi H3 necqaflo-rJrrlultcTblx cMecefi .

flpx npovr.rx parnrrx ycJroBrxD( ranoHeqpoHurla€Marr JrlrTHr-rr@BaI clrcreMa, co-
cro.ffqar r,r3 tlanu u crorre 6e: raxpynrerur tepxxefi rporoaa crorrca o6ecrr€Fruna-

Jra pacxoA Q=1,53 n/c, a ra )Ke crlcr€Ma c rrqareJrbHo sarpymennofi npouxoft cro-
ficr )BeruqnBa€T pacxo,4 Ao Q=1,7 rr/c. B ro xe npenrr re )r@ orrbrrbt ]x<e c r.a3o-

rrpoHHqaEMbrMH cresftanlu :rlrrrnl<osofi cufielru (crorrca) garan 4ar+rue Q=0,58 "r/
c ars crlqar 6es sarpyr:rerrur u Q=1,07 r/c c sarpyrnerurev KpoMnr{ cmJrxa.

Kax nuano, cauufi 6ornmoft pacxog Q=1,7 n/c raueer uecro B ta3oxoflpotr4qa€-

uofi mnnr.rxorofi oncreMe c 3axpynreHHbrM BXoAoM B crosK. Yueurmonne pacxo4a

Ao Q=1,53.r/c nrr:eano qarcenlreM fioft)r(a Bo BxoAe B crorx c 3aley$reHHofi KpoM-

rcfi.
B clegy'rcqu:r npaMepax Jrr.irHatroBbrx cncreM c ra3onpoHnqaeMbrMu creH-

KaMrr crorra pacxoA yMeHbruacrcs Ao Q=0,58 r/c, T.€ no'rru B 3 pa3a MeHb-

rle no cpaBlrexrrro c Q=1,53 r/c, rrpr4 oAr{HaxoBbrx ycJroBurx Bxo,qa B cro.rK

n3-3a rre3arloJlneuu{ ceqel rr crorKa rro ecefi srrcore. B noc;regneu rapaan-
Te 3aKpyrJleHfie (poMlta cTof;Ka L{crjlroqaeT Bo3Mo)I(HocTL He3aIroJIHeHLIt ce-
qeHuu cro.f,Ka, oAHaKo, pacxoA Q=1,07 n/c Bce x(e AoBoJrbHo ur.rgrr.rfi. 3ro
o6brcHrercr rroAcbcoM ra3oB r{3 arMoc(bepbr B rroroK. Torga vacru ceveuu.r

rroro(a nsrarocrri oxa3brBaercfi sau.*rofi arnoctftepHbrM Bo3A),xoM r.r pacxoA

caMot xriAKocr[ yMeHbrtraercs.

,{nr nocrauoaxu MoAerBHLrx onxroB H pa3pa6orru Merogur<fi pacqera

rfiruur<osofi cprcr€Mbl HcxoAtr r.r3 coo6p I{eHHr o6ecfie'{eufis B (olacuoM))

BepxHeM ceqeHr.rn cTotKa AaBJreHrur B noToKe paBrroro r.rJrr{ HecKoJrbKo 6oJb-
me aruocrfepxoro. SToro cqrlrasrc.f, AocraroqHo Ar.r npeAorBparqeuur no-

aLaHvs. ra30B B noToK.

,{anNoe npe4craeJreHrre nocry}KnJro ocHoBanaeM qeJroMy prAy }rccJreAoBa-

TeJrefi AJr{ oupeAereHr,rjr MeTo,4r.rrur nr,4poMoAeJrbHbrx rrccJreAoBaHr.rri 14 ycnem-

Ho nepeuocr{Tb ,qaHubre ra6oparopHbrx onlrroB Ha sr(cuepr.rMeHrbr B nar5pe.

O4nar<o, orKpbrrbrM ocraBarircr Bonpoc * rroqeMy npu orrpeAeneHHbrx co-

orHomeHr.rlx F- : F- : F, pacxoxAeHae MexAy la6oparopnuun r{ Harypubr-

MI{ OIIbITAMI' CTAHOB'TC' 3AMETHbIMH.

Moxno npe4nonoxnrb, r{To.4anuui uoAxoA onpaBAbrBaer ce6q roru'ro s
orAeJrlHbtx cJrlqatx, rorga Fo HaMHoro uenrme F"" n F-.
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B noga-u*orqeu 6onr,mulrgrse cJr)AereB cno,qysr oxnAarb BJIIitHrre ra3oB B

nurofinoi ilopuo ua pexuu 3aJII,IBIct MsnlrJra. 3touy rnrervrcx creAyroqre [pe.4-

NOCbIJIKIi.

Bo-nepnrrx, n c:rorx ifopurr, oxpyxarolqux JIr{THrlr(oByIo cr'Icreuy, $ax-
Tr{rrecKoe ,4aB Jl€}rue ra3oB H9 panno arltoc$epHoMy, a nalranoro 6onrroe
groro. B MoMeHT ucnapeHfit BoAa yBerLtIEBaer cBofi o6beM rrpl'IMepHo B

1700 pas. 3ro srrgoser yBeJrI{qeHHe AaBireufit B.nopax Sopuonounofi cue-

cr.r. Iepnoxavanbuoe riroBoe AaBireur,Ie no nfiTeparyplrbrM AaHHbrM cocraB-

nrer P"=16 xIIa, vro parno npr.r6nneNre;rrso 200 uu cro:r6a :rcu,{roro qy-

ryxa. 3ro 3Haqr.rrerbHo 6o.nlme gaeneurat B noroKe MeraJrJra B JIIlrHrrKo-

Bofi cucreM€.

Bo-nroprrx, Jrr.rrnuKoBtuI clicreMa BrJrroqasr a ce6.fl pa3Jlr.rqnoro BaAa Mec-

THhIx co[porv Birenlrfi rana (rloBopor Kaltzr;ra), ((pe3xoe oyxeHne)), (Bl{e3an-

HOe pacrJrr4peHHe) E ,qp., qTo Hapy[aeT ITJIaBIIoe T€qeHHo MoTaJIJIa, BbI3bIBiUI

ryp6y.nasaqnro norora. Bce sro obnerqaer 3aMemuBaHltt ra3oB B MeraJrJr.

B-rpenr.rx, rra fiyrrr ,qBrrxeHr{r ra3oB B rlporltBorroJlo)r(HoM or MeraJrJIa

r{anpanJreuur{ o6pasyercr <<no4xnofi 3arBop) ri3-3a KoHAeHcaIIu[ [apoB Ir

raioB B xoJroAr{brx cJrorx t$opurr, vro BbrHyx,{aer K noBTopr{oMy yBensqe-

HHro aaBJreHHr n nopax $opuoaoqHofi cMecl.t.

O6cyxAaeMas npo6neua oruoclircs K nnTbro B rrecqano-rJll{Hr'Icrue Qop-
urr. B uera;uuvecrcnx tfopuax 6narogapa orcyrcrBltio ItcrotlurrKoB ra3o-

o6pa:onanlrr (ecln npene6pe'rb BJTHJTHT{eM clot r€flroll3ortqr.ronnoi npacru

rorqnNofi < 0,5 uu) l,rcKJrroqeHo 3aMernr.rBaHr.rg ra3oB B rrorox. llg grxx co-

o6paxes[fi Tpe6yETcs nocraHoBra gKcnepI{MeHToB Arr,a cpaBrr}rreflbHofi olreH-

Rrr npoqeccoB 3aJrr.rBKH B fiecrraHo-rJrr,ruzcrblg Ir Mor&[JIuqgcRI{e t[opurr. B
:ra6oparopnux ycnoBmx neo6xo,{r.ruo npoBecr}r cepu}o gKcnepr.IMeI{ToB no

rriApoMoAeJrspoBaHr4ro c r.r3MepeHrieM rl{ApaBJruriecKlx rlapaMeTpoB rIoToKa

B pa:lJrr{rrubrx ceqeHurx Jrnt*.rronofi crrcreMbr E nocq)oeHueM Snropbr AaBre-

HIII-I B.trOJIb NOTOKA-

flpaxrn.recr<r.ru pe3yJrbraroM aaHrrhrx uccnegoranlrfi cJIeAyer crlr.ITarb

paapa6orxy ourr.rManruofi KoHcrplr<qrru I{ ycoBepltreHcrBoBaHnofi MeroAH-

ra pacq€Ta rr,ttrruxosofi cncreMbr Ars rrr.ITbt B necqaHo-rirultucrne tpopuu.
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BJr vrfl H t4 E PAqt4 O HA'l b H O t4

rPAHynoM ETPnU Cbt PbE BOI,| Cm eCU
HA C BOhCTBA EE3ABTOI$IABHOTO
TA3O3OIIO1UJIAKOEETOHA

lll.K. Topnnqea, O.lll. TopnnqeB,

X.A. Teuep6aeea, F.H. Ka6Astueea

flaenodapcxut eocyAapcmeeHHhrfi yuueepcumem

uu. C. Topafieupoea

)Kyuorcma acyiaui4 neeiszi paroatflnbut tlcate $u*ro-uerauurca,twrg
ttdcuemiHitt brryncutuHa ?peHglpbtJtbttt zasrcytwtax6emondw 4otodw4
onmuuusa4u ac or. 6 oianua sepmmeyd i4 uemucrce c i rceltceminzeru

B pa6ome npedcmaeaeuat pe3yJtbmdmbt ucctedoeanui no
o mu u3aquu zptttcocmara zaSogonowtaro6emonnux cueceti c nosu4uu
zJtutHut ezo Ha ocHolHue peorozuqecKue u Qusuxo-nexauuuecrue
c60ucm6a cucmeJnbt.

The work deals with the results ofthe investigations on grading
of gas-slag concrete mixtures in the light of contribution of the gran-
ule composition to main rheological and physico-chemicql concrete
pro perttes.

iperqanocroir<ocrb tBJrtETcr oAHuM r{3 ocrroBHbrx [oKa3arelrefi Aonro-
:ocrr{ KoHcrpyxqlri r.rg rago6Eronon. Bonpocavr.r rroBhrrtreHxJr rperquHo-

iKocrll 3aHr.rMarocb MHoxecrBo aBTopoB, oAHaKo, Ao cax nop Her Her
raTorrfio IIoJIHofo aHaJrr.r3a AaHHbrx rro BJrrrrEr{Io Ha H€e rpaHyiroMgTpH-

Koro cocraBa cbrpbeBbrx cMecefi.
( o6cyxgeunto lpeAJrara]orcr pe3yJrbrarhr pa6or rro onrlrMrcaqr{fi rpau-
faBa ra3o3oromJra(o6eroHribrx (|3IIIB) crrecefi c no3arluH BJrr{rHrrr ero

JcHoBH6re peororrrecKrle r.r i]rasraxo-nexaxrrecKue cBoficrBa cficreMbl.

] xaqecrse cbrpbeBbrx KoMloHerrroB r{crroJrb3oBaJrrlcb 3oJra c}xoro 0160-

Axcyccxofi fP3C, xoropyro no p€3yJrr,TaraM ceAuMenroMerpltqecKoro
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-

turajru3a MoxHo orHscrH K Mareplralry cpeAlrefi Kp)4lrrocrn (S* : 1 339*2tOO 
"tz/r),

a no oguopoAHocrr.r - K nofir{AHcfiepcHo;, caMopaccbularcquEc{ Mcfann}prHsec-

xr.rfi rltrax AO <iKacruHr), rpancocraB Koroporo flpeAcraBnen coBolg4luocrblo rpo(

$paxuufi: 1 - uenee 0,08 uu * M2o/o,2 - 0,08-0,3 uu - 67-81%, 3 - 0,3-5 uu -
9-21Yo, noprx'a:ugqelrenr M-500 Vcrr'-Kaueuoropct<oro IrpoH3BoacrBa: ll3Becrb Ir

rr.rnc. B ga.'*,ueiimeM Hr.r 3oJra, Hti ltrJral( Hg no,4Bepta:rr{cb AonoruliroJrbHoMy,{oMo-

ny u,rn rar<ouy-.nu6o Aucflepr[poBauuro. flocrolslcy ruu Bcex cocraBoB cblpbeBblx

cMecei scnorb3oBallacb oAHa I{ Ta ){(e 3ona: rpaHc.ocrrtB cHcreMr'I x3MeI{tJIH rr}TcM

roMoren{3arlHri ee c pa3rrlrtlrrlMll $paxqr,lrnau npoce{Hr{oro ItrJra(a. ,{ur'xaxgoro
3epr{oBoro cocraBa cr-rcroMbr 3ora + rlrlax B/T nog6rpa.rocr tar<uu, aro6rr o6ec-

neqr.rr6 flocro.slrnlm TexHlIqecKyro Bs3KocTb, xapamopmyerrylo ,qlraMerpoM pac-

rr.rrbrBit fio Bric(o3nMsrpy Cymapga - 12-14 cu.
flpo.nrocm na cxtarrle E pacrsrenne orrpgaerxllarcb na o6pa3qax-Ky6ax l0x 10x10

cM, ycarqKa - na o6pasqa-r-6a,novxax 4x4xl6 cu (ycaaxy lrslreprnr-r c mqHocrr'Io
go 0,001 ror).

Trepgeuue o6pa3qoB ocyruecTBiltJrocb B na6oparopHofi npoflapoqHoi
KaMepe rpa reMneparype 95-100'C no pexr{My 3+8+3 .rac. I4cuuraaus ra-

aogonoru:raro6eror{oB r{a pacrpec(LlBaHrre [poBoa]rJlocb no M€Toarrl(e

B.f .Crpar'araera c rroMorqbro o6pa3qoB-Kor9q BHeTITHI{M gualtvrpolr 150 nu
u arrcorofi 50 ulr, n:rorno npunerarotqux K IIIrJII.rHAprrqecKoMy craJrbl{oMy

cepAeqnrixy ,AHaMerpoM 80 uu. Kollqa flo,qBepraJlrrcr nponapllBault]o rr B

gairnefimeu xpaHrrJracb BMecre c ocraJIrHbIMIl o6pa:qauu.
Kax noxaga;rn pe3yJrbrarbr ncc,regoaanufi, npoqHocrb raso6eroaa yne-

.ruqHBaercs ro Mepe yBenaqeHllt B cncreMe 3ora + [nal{ tfparqru rpynno-
crrro 0,08 uu (npaaga go oflpeAerreuHr'rx npe,qeron). flprl nepexoge or ue:r-

KoAxc[epcHbrx Konno:zqaii x xpynHo3epHricrFrM orHocureJrbHarr IIpoqEocrb
Ha pacrrxeHrre (Rp/R"*) yB€rrr{r.iBasrc.{ 6o,ree qeu agaoe (c 0,056 .qo

0,128). Kax u3Becrno, BeJrr.rqrrHa 3Toro ro(a3areJrc Arc ra3o6eroHoB Kat<

aBTOI{JIaBHOIO, TaI( A HeaBTOKJTaBHOTO TBep.4eUUt HaXOAT{TC.S B npeAeJrax

0,05-0,08, a rasogo,lo6eroHor - 0,06.3'ro lrMesr BaxHo€ 3HaqeHue AJrrI

noBbrtnenlt.t rperqlruocrofirocru, ttocxoirbKy oHa orrpeAeJrrercs H€ TorbKo

ycaAKoU, Ho r{ fipoqHocrblo Ha pacM)r(eHr,re.

flo p*ylrrarau nponegeunux pa6oq Spax4ronnxfi cosraB mlrarra,qJrlr coqgra-

HHt ero c solofi g;rr oGcneqeHur onruualr,Hofi ryaH]fioMcrpus cMecl{ AonxeH

HaxoArrfcs B [peAeJTax: Sp. - uexee 0,08 llm- 2219o/o, Sp. - 0,08-0,3 l'cu - 2-5%,

0p. - 0,3-5 uu * 59-7 5o/o. flpa srou Aocrllraerce noir)^Ieane nauly.unefi crpyt-
Tlpbr Mex[opoBbrx neperopoAoK ra3o6sroua, MaxoltMa.'buoi BeJrr.rqaHbl grHocn-

rt,rrnofi npovlocrr.{ Ha pacrrlxeHue. cocnegrcrs}aoqeii Ml lrlMa.'rbHofi yca.[Kc.
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Ilpoqecc ycagxr.r 6vronor, KaK u:|Becrrro, o65rcnor:rnnaercx )aarr€uneM Bosr,

pas,ra.rno Qusuro-xnMfiqgcro{ cRq3eqHofi n ero crpyrrype. B pa6ore 6u:ro nonyve-
Ho uerpepbrBri@ 1ttesbmemre BoAoco,qepxarr4s cMecra (B/T =: 0,54-0,28) no uepe

JmenbmeHrrr MeJrnofi ilpaxquu. CoorrercrnenHo Smenrmauracr, a BrriDrHocrb ra3o-
6eroua noc:re nponapararrur. MranaMa!'rbrriur yca,q&t ra-sogouomraro6grcHa cocra-
r.vra 0,79 rtrrvr/lr (4nr cpaBHexr.rr, yca,q(a n&tBTotrraBnoro raso6sroxa o6lrqnoro
rpancosrarir none6ngrcs crr 2,7-5,5 ulr/u).

Ilo4mep44enlreu roro, yro orrruMaJrr,Hbre cBoficrsa ra3o6grofia Moxllo noJry-
tII.ITb Jrr.Imb npu onpeAeireHHoM rpaHcosra"Be cucreMr,r, cn],rorr, Hanpm{ep, yBeM-
qeHH€ ycaAKH c ),lIeHbrIIeHHeM BoAO{BepAOrO OTHOItrgHrur.

Ipr.r lrcnurauurx f 3IIIE ua rperqraaocrofi ftocrb pacrp€crnnanr.re o6pa:-
r{oB-KoJreq rrMeJro M€cro B cocraBax He orrruMu3Hponannofi rpauy:rouer-
purr, T.e. B cJr) rauD( nau6o:nmefi ycaAnrz r{ narnrerrsmefi ornocrrensnofi npov-
r{ocrn rra pacrrlr{exae. Pacrpecxnraar.re o6pa3r{oB xa6,nroga:rocr, KaK npa-
BHJro, qepe3 2-3 cyror c MoMeHTa oKoxrraur.rr fipouaprlr. MarcrlManrna.t
mvpvlj.a pac[pbrrnfi rpeql.I]r B oopa:qax-rolrqax cocraBHira 1,5 urtl, llnnn-
MaJIEH€IJI - 0,1 lrrta. B o6pa-sqar I,r3roroBJrenHbrx r.rg crraecefi orITnMH3HpoBaH-

Horo rpaHyJroMerp[qec(oro cocraBa no.,IBreHlrr rpetqnt ne na6nroga:rocl.
Conocrann.ax Bcg xaparTepuorunu I3IIIE Moxr{o c.qelrarb BbrBoA, qro

onrxualtgofi o6;racrrrc rpaHyJloMerpr{r{ecxoro cocraBa cucreMhl tBJltercx
cne4,'rorqr.rfi: 3oJra-yuoca (S"" = 1800-2200 cu'?lr) - 1 uacrr, u;rax caMopac-

cnnarorqaficr (Sr,: i000-2200 cuzlr) - 1,65 .racru.

flogmzggoe n:rugnne orrraMrr3aqur{ rpaxyJroMerpnqecKono cocraBa pacupoc-

TpaHrercf v Ha peonoruqectr.re xapar$epacrnxs I3IIIB. Kax nora-arrraror pe-

3yrrbrarFr orrf,rroB, B r.rHrepBane i0-20 w-rN. Ilocle sareopeuxa pa3rrr,rua B B€Jrlt-
qnEe rrJracrr{qecxofi npounocrn AoxoAlrr .qo 8-10 pas" uto 6eccuopno gonxno
cKagarbc.{ Ha unTeHcrrBHocrrr BcnyquBaur.r.f,. Taruu o6pa:ou, Mo:LHo ttoHcrarl{-
poBarb, qm rpaHyJroMerpr{qecKr.{e cocraBbr cMecefr Ar-q noJrfreHr{t orrrEMatJlb-

HrIX peoJrortqecKux n Srcr.rno-uexasuqecxrx cnoicrg ra3o6erona xe conna4a-

ror. Bo:ree roro, cocraBbr 6erona, xaparrepu3yeMoro nucoxofi rrJracrrrqecKofi

rIpog Hocrbro Henpr{eMJreMhr no rpeur.tHocroiiKocrr.r.

.{:r.a o6ecne.renux o[TrrMyMa peoJroruqecrrirx, npoqnocrHbrx, ,qeibopMarr.]B-

nux N renloi[ra3r{qecxnx cBoficrB MarepfiaJra cropee Bcero Heo6xoAaM no-

.nu,qucncpcHnfi rpaHynoMcrprisecrfifi cocrag cncreMbr.

Cne.4yer orMerr'trb Baxxocrb r$paxqr.ronr.rpoaaHur mnaxa B TexnoJrorrin

|3IIIE. B flpoqecce pacnaAa (calropaepyrueuaa) uacl.rqu mnaxa (uocne

BrrxoAa r-r3 [poqecca nranrx) paspyuarorcr flo flJroc(ocr.lM ulrur,rua;rlnofi

flporruocrr.r u npr.ro6peraror 6o:ree oxaranuyro ifopr.ay. Tarxu o6pa3oM, Han-
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6o;ree 4r.rcnepcxoii Qpaxquei, xaparcrepxsymrqeficx nonnmennofi rr.rgpan:urecro.fi

arcrr{B}rocrr'xl, f,BrteTcr crer.no$a:a mrima, a fie ero KpncTa,nJrr{qecKajr qacTb.

Cpasneur.re i[r.r:ar<o-uexanr.rqecKrrx r-r get$opuarusnrix cnoicrs I3IIIE,
r,qe 3oJ'ra ynoc coqera€Tcq co mnaxoM B ecrecrBerrHoM (ue npocernnou)
u Qpaxqr.ronzponannou (noc;re paccera) BHAe [oxa3brBaer cyrqecrreHHoe
rrpeHMyqecrBo onrlrMH3aurru rpariyroMerpur{eoKoro cocraBa cuecn (ny-
TeM pacceBa rtr]-raKa I1o $parqariw H np].rMeHenfis Hy)IrHbIX F pacqeTHbrx
Korlrqecrsax).

fago6eron onrxMu3lpoBaHHoro rpaHcocraBa xapalrrgpr.r3yerct HecKoJrb-

tco MeHbmet npoqnocrbro rra cxarHe B cpaBH€Hr{rr c raso6eronoll, r-r3roroB-
JleHHbrM Ha rex x(e KoMrrouenrax 6e: perynuporairut r{x 3epHoBoro cocra-
ra. Oguaro sro neas6exHoe cHrxgrrne rpoqHocrr.r oxyrra€Tcr pe3KriM yJryq-
meHr{eM npaKTrir{scKn Bcex Apyrnx MexaHuqecKax, 4et}opuaraexrrx u ren-
JrorexHrrtlecKux caoficrs ra3o6eroua. 3ro Ha:r,reaercf paqrroHanrr3auHefi rpa-
HyroMerpqrrecKoro cocTaBa cr.rcTeM6I.

fagosolom,laxo6srou c oflrr.rMarbHbIM 3epHoBbrM cocraBoM cacreMbr 30-
Ja+InnaK uMeer gHatrureJrbHo 6orbrtryrc (no cpanneur.rro c rago6eronolr na
ffiI{) uoposocrofixocrn, floHrlrxstHyro BJraxHocr6 rrocne nponaprrBanuf, .

floc:re4uee oqeHb Baxuo He roflbKo c no3r.rqfiii yMenbmeHns ycaAKr{ u no-
BbrrtreHr.rs rperqI,IHocrofrKocrr.r, Ho ri yJryqmer{Hr renJlo3arqfiTHbrx cBoicrB B

rrpoqecce -aKcnjlyaTarIHrr, rrocKonbKy rlepfioA ycTaHoB;renu.r parnosecxoii
B.lrax(Hocrri raao:olo6erogoB BecbMa AJrHTeJreH.

B cpaonenrlrz c ra3ogoro6eronoM u3roroB;rerrxbrM no rpa,ququonnoi rex-
r{oJrorur{ BJraxHocrb |3IIIE nocle BbtxoAa fi3 nponapo.ruofi KaMepr,r cocraB-
nser l8-20o4 rro Macce, wo s I,7-2 pa3a HHxe, cop6rluoHHoe yBJra(HeHHe -
8*llyo (28-30o/o), roo$$r.lquenr renrrorrpono.qHocrn - 0,30 rxaJr /M.'rac.oC
(0,37).

Ta6rura I
Cmfi crBa ra3o6erorr0B pa$Ftrroro rpanynoMerpxqecn(ro cocraBa

r lpuMerliuIl1s:

l-1-f3D sa IIIIIII M-400:
f-2 * I'3IIIE Heomrn{KsxpoBaurroro rpaHcocraBa Ha IIII M-500;
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f-3 - fUIIE ommrusapoBauuorc rpaxcocraBa Ea IlIf M-500;
Wn - o6reI'ma.{ Macca rago6eroxa nocne nponaprmarffr;
C/c - o6relmag uacqr B clxoM cocroflm;
A - ms$Qngenr renmnpoBoEocrn B cyxlM cofiorr {r;
E - rog$@mgrefir rennorrpoBolgocrn nprr B&DrarocrrI5yo.

:
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YilR621 .311 .13:004.16 001 .26

onTnMn3Aqrfl nAPAMETPOB C]4CTEM
en EKTPOC HAEXEH r4R n PEAn PVf,TUU
c uGnonb3oBAHyrEM noHflTr4fl
06 onTnMAIt bHol4 noTEPr4
HANPRXEHl4fl

E.E. Yrerynoa, A.E. Yrerynoe,

[l.E. Vrerynoea, 3.[. Typcurn6aeea

n aeno)apcKui eocydapcmeennu i yuueepcumem uM. C. Topa*abpoea

B.B. Txaqexxo

KocmaHadcKui eocy)apcmeennu d yuueepcumem uM. A. SalimypcbHoea

Eyl acyxarcma molnnmaeot muindi repaelt wbabrHu mypatbt myci*iKmi
rcpndauur, mui di nq)a.$empri eudipicmiry emrcapnen crca6dorlpnay acyiecin
4yp1ea 6 otamonw 6 e rcimitd i.

B pafome ,cmavozaHo rtmat ucnorbs)tr nounmue o6 onmunatouoi
nomepe Eanpaace+ut 6 cemu, -uoJtcHo nocmpoumb cucnetty gJewmlnata6lreaun
nlEdnpu.Emu.fl c onmu anbHbtxtu napa-inemp&rtu.

In work it is established that, using co cept about optimum loss of a
pressure (voltage) in a network, it is pssible to constract system ofelectrosupply
ofthe enterprise with optinum lnrameters.

3t[$errusnar pa6ora conpelreHnbrx npeAnpr{r{aufi c ax cro)nHbrMr,r rex-
HOnOfIrqecruIMLI npoqeccaMr.r 14 rrrupoKHM rrpr,rM€HeHLIeM cpeacTB aBToMaTr.{-
qecltorc ]TrpasJleHr,ur r.r peryJrapoBaHr{fl Bo MHoroM 3aBHclrT oT KatrecTBa 3IeIt-
TpocHa6x€HEr. Ioerorxy BaxHefimHMri rp€6oBaHfif,Mu n npoeKTHpyeMbrM r.
cyqecrByrorrluM cr{oreMaM oJreKTpocHa6xonNr npegnpu*rufi sBrrrorc.,{ Ha-

AexHocrb, 3KoHoMr{qHocrB H o6ecnetreHse rpe6yeMbrx flo(a3arenefi Karre-

crBa 3Jre(Tpo3Heprr.ru. 3ro o3Haqae" npe)r(Ae Bcelo flpnrrrrrre sau6o:ree co-
BepureHnbrx rexxuqecrnx peueaafi, o6ecneqflBarorqrx paqrioHatl,Hoe coate-

TaHHe Kanr.rraJrr,Hbrx 3arpar Ha coopyxr€Hae cucreM 3JlerTpocHa6xeur.rr u
en(eroAHbrx 3KcrrIyaTarIlIoHHbrx pacxoAoB.

B uacroxqee BpoMJr ocHoBHlrM 3KoHoMrrqecKI{M KpLrrepH€M Bbl6opa rex-
HliqecKrrx pelneHufr nppr npoel{TripoBaHrrri H 3KcllJryaTarlEfi cacreM gnerspo-
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**-err
BcrKrl€ orrTuMn3allrr oHHLre pacqerbr B Hacrorqge BpeMt ,qoJrlttHbr o6ecnequ-

Barr, B fiepByro oq€p€Ab Mr{r{[MyM npsBeAeHHbrx 3arpar, roTopbre Moxso
Ha3Bar6 npuTepHeM orrrHMlt3arluH.

B cssga c rpe6onanarua sxonolru'recroi qenecooEpa3r{ocr}t rpaguMae-
Mbrx rexr{nqecxNx pemexufi oco6ym a(Tyarbuocm upao6peraror rrccngAo-

BaHar cB.f,3aHHbre c HaxoxneuteM onraMaJrbHlrx napaMerpoB. llcc.iregora-

HHrMrl MHornx anropon [1 e 6] uorasano, qro AaJKe npu6ruxenae nu6upae-

MbIX rlapaMerpoB K onrHMarEqErM o6ecIl9qu Baer nncor<afi gKoHoMH.recKHfi

s$$err.
Heo6xo4rrurrv yciroBr.IeM [p,tBr{JrbHoro rr,r6opa onrr.ruaJlbublx fiapaMgr-

poB cncreM snexrpocua6xenur Jrpu 3a,4aHEH rpe6yeiuux KoJrHqecrBeHI{bIx H

KaqecTBeHHbrx xapaKTepncTriK cHcTeM rBJIteTc,I ) reT T9xrrruecKlr.x orpaHH-

uenufi aa4aaaeunx ncxo4nofi an$opuaqvefi [p]r [poBeAennu onruMrr3aqul{.

Orpounr,re uacmra6rr pa3Br.rrrir [poMr,IIrIJreHHbIx npegnpmtnfi, Bllcoxrre

TeMnbr pocra rrpou3BoAcrBa u norpe6;rennx ererrpr.recxofi 3ueprlrr,r craB.sr

nepoA HayKot N nparcrurcofi rce 6onee cJror(Hbre 3arqacli, cBt3irHHbre c Hzlxon(-

,{eHHeM orrrvMiurbHbrx pemeHEff rlpu flpoelcrHpoBaHH}I I{ gxcrrJryara\H*I crlc-

TeM gJrgKTpocna6xenxs.

K xacronqeuy BpeMeHlr Br,ruoJrrreHo 6o;nmoe KorurlecrBo pa6or nocnr-
rleuurrx onrr.rMr.r3aqr,Ilt cucreM grgrTpocHa6rl<eul.It [poMblmJreHHbrx npeArlpfi-

{THt B pa3jr}rsHbrx orpacJlx, a raKt(e orAeJrbHblx napaMerpoB cucreM 3JreK-

rpocxa6xenr,rl. flprl srolt Hcrlolrb3ylorct pa3JIr{qHI'Ie MareMarl.rrlecrge Me-

Toabl, Iuuporo rrpllMgn.{rorcr coBpeMeHI{Lre cp€AcrBa rrt'{ficrlremHofi tex-
raxr.r. flonyreuNbre pe3yJrbrarbr Mor)'T ltcrroJrb3oBarbct rlpu pelulbHoM rlpo-

eKTnpoBaHuH cr,rcreM gJrercrpocna6xenug npe4npramufi. BMecrg c rcM Kil.x-

4xfi r.rs rrpr,ruelu€Mbrx MeroAoB ornrlMrfiaqlrn llMeer cBoH negocrarrcr.r, o6yc-

JroBIeHHr,re, flpexAe Bcero rrpHHrzMaeMLIMH IrcxoAHbrMIt aonyIqeHIxIMH npll
rtocrpogur.r]r MareMar[qecr(Hx uoge:rei o6rexroe. 3rr,r ne4ocrarr<rl cyxarot
o6racrb nprtMeHeulr{ MerogoB orlTlrMu3aqalr H sBr.fiIorct ocHoBaHI{eM AJrt
ga:ruueirnero coBgprneHcrBoBaHE.s MgroAoB.

Kpoue roro, HeKoropLre napaMerpbr cI.IcreM gJlerTpocna6xeHns u non-

pocbr xx o[TrrMn3arlHrl Ao Eacro.srqero BpeMeHI. paccMoTpeHbl He,4ocrarorl-

no. K nuu B qacrriocrrr orHocrrcc ra6aprlrno-croaMocrliblg napaMerpbl

nrlnzri erercrponepeAail Ir grelcrporrpoBoAoK HanptxeHneM,4o 1000 B n nore-

pr HanprxeHr.rr B rrptt'Jdux 9JleltTponepeAaqn.

I,Ig ebrme ri3JroxeHgoro cireAyer, uro npo6neua oTITHMI-{3aqI"I napaMgr-

poB cr{creM enexrpocna6xenas flpoMblllneHutrx npe4upuxrai uMeer Ba]r-
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r.roe Hapol$ro-xo3rrlcTBegHoe 3Harr€Hrie I.I rBJUIeTct aKlyaulbHofi, T.K. cooTBEfcrByeT

rocyAapsrBeurrofi [porpiMM€ oneprocftperrreHnr Pecry6mmu Kaga-rcrarr.

Tar rax, paquouanruoe nogrpoeHr4e cr.rcreru s;rerrpocna6xermr ofipoAer.rerct
pemeHr.reM cJreAyrou{,D( fiIa.BHblx TexHr4(o-9roHoMrrqecKlx( 3a,4arr:

- orlpeAeneHxe paquouaJrbtoro pasMerqenar uogcranqufi Ha reppr{To-
pr.rr4 npeAnpHrrnu o ) reroM rrJraHupyeMoro pocra 3nercryI{secKr4x Harpy3or(,

- onp€AeneHre paqqolraJrbHoro HarrpflKeHr{r;

- nu6op 3roHoMr.rqecn.r qenocoo6pasarrx ce.{eHfifi npoBoAoB i{olJr fi rta-

6enefi.

YragaHnrre rexlruKo-glroHoMnrrecKrle 3aAaqr.r rro cBoeMy xapaxTepy or-
Hocrrct K onruMtl3 al{ItoHHbru. {:u pemeurar onrnMr$aqrroHHhlx 3aaaq rrpx'
MeHrlorcs pa-:Noo6pa:nue MeroAbr. B uacroxqee BpeMr cyr{ecrByer MHo-

xecrno pa6or rocBrrqeltnhlx BonpocaM olrlrMr4aqnu flgpequcJreHHlrx Bhrrle
ga,qaq I ri 6]. Ognaxo, Ao uacro.{rqero BpeMesr.r He rrpe,qJroxeuo yAo6Hoii B

npaKTuqecKoM rrpHMeHeHr.rlr MeroAr{Kr{ fio3BortlolqeE BbrrroJrHrrrb olrHMzurb-
fioe nocrpoenr,re cncreMrr Bn;,'rpeHrrero oaertpocxa6xeHua rrpe4rlpLrtrprs..

C:re,4yer orMerr,rfi, qro Bonpocbr, cBr3auuhre c o[peae;Ieur,reM paqrroHitnb-

Hbrx HanprxgHr.If fi cB.r3aHI{Bre c Hr.tMrI Bonpocbr onpeAen€Hlxl paqrioHanbHo-

ro qqcra rpanc$opuaqnu B Hacrorrq€e BpeMr, KaK [paBHJro, sMEror oqeHb

6o:nruoe qxcno orpaur{tlenafi. Bcerga 3a,qaHbl Bo3MoxHbre Baprrarrr},I BeJrrI-
rrHHf,I nuTarorqero HaIIpt]KeHu.g, npllqeM elo 3aBr,rcrrMocTb Ha TexHIlKo-9Iro-
HoMqqecrae [oKa3areJru olrcreMbr xoportro H3;qeHa [I]. Be:ruur.rna Brryrp€r{-
H€ro g:reKTpocua6xennx npo,{npamui rarxe onpeAeJrrercr coBpeMeHHbrM

cocrotHl{eM Bblrlycfia grexT[rorexHflqecnoro u rexnoJroratrecroro o6opy4o-
saHae- Xors,qaBHo z3Becrl{o, qro rroBbrmenue Beruqr.rHh] BrryrpeHHero Ha-

nprDKeI{Er npegnpraarNi Aaer 3uaquTeJrbrtrfi gxououtqecrufi s$Qem, no:r-
uufi nepexog sa 6oree Bbrcoroe HaqpflrreHue uo cp:lBHeur.rro c [pvMeHreMbrM
B Hacrorrqee rpelra, norpe6yer oqesl 6oulmax Karrr.rraurbubrx 3arpar, Kpo-
Me roro, rorBrrcs rpyAHocru c :auenofi lr peMoHToM slempoo6opygona-
ur.rr. floerouy upuMeHeHlre Hosux gHacennfi BeJrHqHr{ BHJrrpeHH€ro Harrps-
lreHujr, HanplrMep, 20 xB ruecro 6 - 10 KB, 0,66 rll euesro 0,38 rB qe:reco-

o6pasuo r.rcno:rl3oBarl, ToJrr,ko Anr xpynHbrx BHoB6 crpo.{Iqrlxc.s rrpeAnpur-
rrfi. flpuueu BeraqraHa Harlplrt<eHrls rre B;rr{.fler r{a Kaq€crBeHHoe coorHorrg-
HrIe Apyrlrx nap,MerpoB cgra 3nerTpocHa6xeuur: Kor{treorBo E Mecropac-
rroJloxrcHl.re nogcranqr.ri, onrr4MalJrbrr''Io A:l.rtry rr ceqexue nunufi gJrer$pone-

peAaqr., T.K. 9Tr{ rrapaMerpbr 6yAy"r r.reueHmrcr [ponopquoaanbHo Be:rriqu-

He Hanpfi(ellrEjl.

Tarr.ru o6pasou, rt ocHoBrrbrM rrapaMerpaM cern BHyrpeHr{ero gJreltTpo-
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rpe6xre;tcru:x (qexonux) no,4crarqnfi, uecro ra< pacnonoxeHnfl, AJrrrHa u ceqerurc
:nwrtuit 6 - 10 xB r.r 0,38 xB. 3rll napauerpbr B3:ulMEo BJrr.rsror Ap]T na Ap]Ta rr
orm.rua.rlrnru 6y4sr rBirrTbcr ra$og fl ocrpoeHr.re cucr€urr orerrpocna6xerrar, npr,r

ftoropoM cyMMapHbre npnBeAerrubte 3itrparbr Ha cacrelry 6y4n uxrunrar'rbxbrMu.
flpu onpege,nexr.ru orn{MaJrbubrx napa}vrerpoB cera elexrpocxa6xeHrrr BcerAa

rpe6yvrcr nocrporrrb MareMarlIqeclg,'Io MoAeJrb cr4gr€Mr,r. Bnr.qy 6onrmoro vno-
roo6pa3lrr HcxoAHErx yclosml, y'rer rcex Saicropon onpeAsJrjrrotrgx cncreMy 3JreK-

rpocua6xexar npeAgrarr.{er crroxx}'ro s4qa.ry. To.nrufi yrer r.r ue rpe6yercx, rx.
uo4^rerrr$re BBIBoAbI AoJrnHbI ctrpu(aTb xapaKrep TetuMro-9KonoM[q€cKl.tx 3:trr(o-

uovrepnocrefi cvrrz snerrpocra6xerns r.r onp€A€Jr{Tr, fiopfi,qox gnaqexrrfi ee 3rorro-
Marrecxnx KpuTeplreB. C;regyer nolrar.rrr,, qro He3aBucHMo cn MeroAa pemerras
nocrar:rennoi sagaqlt onorr.rareJrbHbre BbrBoAbr npH KoHKperHoM lpogrcflrponanur,I
BCerAa loJDKHbr yToqHalbcs B cooTBeTcTBLrr.{ c MecT}tbrMrr yciroBHrMH.

llcnonrsyr noxrn.re o6 onl-rva:nnofi norepe HalprJreHrrr B c€Tu, Moll$ro nocr-
porrrb cHcr€lfy gJrelCIpocHa6)I€HrjI c omHMaJrbHbrMr,r napaugr?aMn.
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METOE OnPEflEflEH14fl
eKoHoM 14 rt Ec Koro PAAHyGA GETH
nPn onTnMu3Aql4l4 nAPAM ETPOB
C ]4CTEM bI Efl EKTPOCHAEXEH 14F

6.8. Yrerynoe, A.E. Yrerynoe,

[.E. Yrerynoea, 3.[. Typcsrx6aeea

11 aano)apcKui eocydapcmeeHHbrl yHueepcumem uM. C. Topalebpoea

B.B. Txaqexxo

KocmaHaiicKufi eocy)apcmeeHHbtd Wueepcumem uM- A. EanmypcHHoea

Py4cam emiuea mypa KepHelEe mtpa nlnnoryuolan )rcate meHwiKmi
wbebtH KepHE2i eH onmuuandot. 6epinmia rytam4a repi ngmapluonar 6o./wmatu,
is deninin omaqeau waua naq Q ynrc4ustcatna rez isdetzeu, etercmpuan xa6dougnay
acy ie c iui4 na p,z,e m pn p i u i 4 o n muuusaqru c ot xezi n de e xo wnw xanwtj pduw m ut
qHurt nay adici Jrcacarea

Pasln6omau ueuod onltdemnuz sxouo.uuuecxoeo lnduyca cetnu nlm
onmu.tuBa4uu napa empo6 cltcmetibr ercxmyncaa6cteuua ocuoeeuuati e

Qyurc4uu ucxonoi eenuvuHbl, Komory, npaMo nponopquonanona donycmunoi
npt to Hqnpnucevut u o6lnmuo npnop4uoHcubHa o mu cuatninepdaoaeuast
.wouluocmo u ydetouoi nome1ru uanpnctceuun.

The method of definition of economic radius of a network is develoTnd
by optimization of ytarqmeters of systen of electrosupply based in function of
required size which is directly proTnftionql qllowable directly pressure (volt-
age) and capwcity transmitted and specific loss ofa pressure (vohage) is inversely
prcportional oFimum,

florepr HanpxxeHrir B cerlr rBr.serct o,qHItM It3 3Haqr.rMbrx napaMerpoB

cHcTgMr,I 3neKTpoCHa6)KeHUt. fIOTgpr Harlp.rxeHr.r.C MOXeT I.I3MeHtTbCt B rnfi-
poKnx upoAenax B AonycrHMoM AHana3oHe orKtroHeHnii HarrptxeHltr, lr ee

onTr{MairbHoe 3HaqeHae rIo3BoJrr9T olTHMr43ripoBaTb Ap}'rqe IlapzlMglpbr c n:

cerlgHr.re JrHHr{E E llepe,4aBaeMyro no Hr.rM MorqEocTb. PaccMoTpnM, KaK Mox-
Ho Irocrpollrb cerb gJrexTpocHa6txesus c orrruManLHbIMH fiapaMerpaMr.r, ]rc-
no.rrb3yr noHrTrre 06 onTr.iMalbHofi floT€p€ Hafipsx(eHu.tr.
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B /1/ no rexxnco-smcnoMnvecKnM Bonpocal,M cr.rcreM gnerTpocna6;rnerfis ucnor6-
3yerct raxoe noxr:rue, Kax 'bxoxoMrlsecrufi pa4lyc ceu", uog r<cnopul,l nonr.rt"ra-

srcr rpgfir€HHocrb rr,IHltii oreKrpoll€peAarlIl AaHHoro HilrpflKeHrxr npa r<on:pofi

rrpr,IBeAeHxbre pacqernbre 3arparr,I Ha crrcrgMy gJlerrpocna6xer.uas Mr,ruriMalrfibr.
C y"rvrou o6ecneuenr.ia orr;roueHrxr y norpe6arerefi s AonycrrlMbrx qpeaenax,

IlplrpaBrulB AollycTr.ilfbre IIOT€pr.r HanpffKeHlrt I( omHMaJrbHtrrM MoxHo onpeAelrr{rb
gKoHoMfi.{ecKrzfi paA}ryc csrr.r:

, AUooo
tu* = auonr** '

r,4e LU o*."oEo - yAeJrbH:ur onfliMairEniur floTepr HarrpsJ(eHsr AJrr AaHHoro
gJIeMeHTa ceru, o/o/ x'r..l.

3xouovuqecrcolry paAr.rycy cera 6yger coorB€TcrBoBarb [epeAaBaeMat
no J'rHHI.ul onruMaJrbHaJr vounocrl So_.

llcno:rsyx rIoHJrrI,Ie o6 onrr.ruanrHoE rrorepe Hanp,Dr€Hnt B Jrtr{Hu, Mox-
Ho orrpeAeJrr.{Tb o[TI{MaJIbI{yIo Molqr{ocrb, [epeAaBaeMylo no gannofi nunran,

T.e. cooTBeTcTByroqyro MnHr.rMyMy rrpuBe,{eHHbrx 3aTpaT.

3saqeuue ygemuofi onrar,aanlsofi norepr.r Harrprxenr{r B Jrr{Hr.rr.r Moxno
BI'Ipa3fiTb I€K:

AUo*.y.rz, =
100. Som .(r. .cosrp+ x. .sin q)

rt2 (2)

rge S.- - orrrnMarbHarl vorqnocr, xBA;
Un - nouNna:rlxoe Harrpnnenrae :ruuur.r, xB;
cos <p - xoeif r[r.rur?reHT MoqHocrrr Harpy3Kr,r;

ro, xo - aI{THBHOe r{ peaKTnBHOg yAenbHbre conpoTHBJrgr{Hr npoBoAoB,

Ona Ha I rur;

Y4e.nrHoe onrliMtulbHoe norepr4 Hanprltelr.r1r^ B trrz'rl'rrla orrpgAerreM no Ma-

reuarr.tuecrofi Sopuyle Bhrparealroe qepe3 3HarIeHI.rr croaMocrHhrx orIeHoK:

(1)

- ^^ ( ^luu | 5.sm0
Auonr.y4.% = 

" 
'l 

" 
.*o +cosQ.

"" \ "o
(3)

rge S - rpanc[oprr.rpyeMar MorqHocrb B Jr]rHr{u airerrponepe.{avu, rBA;
c * KoiiboxqueHr, sanr.rcxrqrafi or cetreHus (conporuueuu.r) [poBoAoB;

'[ - BpeMt MiI(c]IMaJIbHbIX noTepb SHeprrur B rftfitl4rl, q;

Un - crouvocrr I xBr'u noreprnxofi s,rerrpoeneprltr:
p - HopMa orqucnesufi or cronMocrrr rpaectpopvaropa;

p=E,.+p,,



128 HAYKA h TEXHhKA KA3AXCTAHA

rAe E" - noplrarmnui xo:Q@ruperr g1p$ernrBHocrlr rarrrrrrurbnbD( Bfloxerurfi;

pa - HopMa aMoprH3aqHoun.urx orqacrenufi.
flpraparnxr Bbrpaxenr{ (2) u (3) r.r BbrrroJrHr.rB npeo6pa:oraxur, MoxHo

onpeAeJrr.rTb 3HaqeHr.re orrrr{MaJrbHofi MoqrrocTfi so*, coorrercrryrcIqei on-
TliMarbHoi norepe Hanp.gxeHr4t u MHHutryTvry fipr.rBe.qeHHbrx 3arpar B JrrrHr, r.

l00 som ' ( ro . co_s e + xo sinq) - 100.[S"-.x".sinq *.orr.-@)ui u" I u, ---' I . t-1, 
,J'

So* ro'cosq+Sonr'xo'sing:So* xo sinq+U,'cosg.

So* 'ro 'cos p = U, '9959 '

(4)

Hcno.nrsys BLrpalKeHHe (4) uoxuo oflpeAenaTb ,qns lro6ofi r^Hnn 3rreKr-
polepeAaqr.r, nrc6oro xoncrpyrTr.rBxoro ucnoJrHeHat, c KoHXperHLrM qr.rcJroM

qacoB MaKc[MaJrbHbIx lroTepb r.r cTor.rMocTblo IroTepb 9jrexTpoSHeprax 3Ha-
qeHr{e orrrrrMalrbnoii uolqnocrlr gnx :rro6oro ceqeHrl-E npoBoAHr.rKa c n3Becr-

HbrM aKTIIBIILTM yAgnbHbrM CO[pOTHBJIeHIieM ro.

O6uuuo, pa npogr<rlrpoBanulr cr4creM snerrpocna6xexrzr crolr o6par-
Ha.s 3aAaqa, T.e. no r.r3Becrxofi pacveruofi Harpy3re nuuNa rpe6yercx onpe-

AenHTI' OnTIaManbHOe CeqeHHe IpOBOAHI{KOB, COOTBeTCTByIOIqee MITHHMy{y

npr{Be,4eHnbrx pacrrerHbrx sarpar. T.e. rpe6yercr nogo6pam y,qerbHoe co-
npornBreuue iruHr{r{ ro, rrpu (oropoM pacrrerHat Molquocrb 6y,{er xr:rmrca
onrlrua:bnoi. B cnsgu c reM, qro crax,qap:rulrfi prg cereuufi npoBoAHnKoB

Al.rcxpereE, no4o6par orrrriMaJrruoe ceqeHx€ [poBoAa Alr roHxpernofi ne-
pe4anaervrofi MorqHocru 3arpyAunTenr,Ho. Ho Ang rtax,qoro ceqenar npoBo4-

HHKa c y.qeJrbHbrM corrporr{BneHr4eM ro Moxrno naira ranrepran uorqnocrefi,
npu Iroroprrx flpr,rBeAeHHbre 3arparu Ha JrlrHliro 6y,uy'r naunauarbuErMl.r no
cpaBHeHnro c [poBo,AHr{KaMri ApyrrEx ce.rennfi.

Hs nupaxeunx (4) nu4uo, .no:

*oIIr

u.._T

(s)
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r_--------_--_---
Jp.c.L0*,rAe A = u 

" 
' r1--- rJ- - nocro*mui xosrf $arytem 4nx m*ru oAuoro Hirnpr-
Y !'r{:r

xeHrrr lr rcHcTpyKr.urH.

flpu nepegare onrrluansxoi MoqHocra Ha onrrrMaJrblroe paccroxnne no-
Tepri Hanp-arr(errrur B Jrr.ruau 6y4yr pannrr onrr.rMaJrbrrbrM. I,Ia ara.nu:a lrrpa-
r€Hr{f (1) la (5) nu,qto, qro 3Haq€Hue nepe,4asaeMofi rro Jrranarr omsua,rrnoi
MOUIHOoTII 3aBsCHT OT CeqeHrXI npOBOAHItnOB JrIlHLIfi, a AnrHa rrpfi OTTTEMaJIb-

Hofi nepeAaBaeMofi MorqHocrH onpeAensercc roJrbKo B€JruqriHofi gonycrra-
Moi B Jtrrrtrrr rrgrepu HanpflKeHnr. Bnpa:nenrae (4) onpe.qersroqee yAe[bnFo
onraMarbHyro florepro Hanp,Dr(euut B nuHaH uoxgr 6ut npeo6pa-soaauo:

AUo*.woz = So* .8,

^ _ 100.(ro.cos<p+x.'sing) o/o

"--------'-BA'-'
Benr.rx.rny (g) Ira3brBaroT yAeJIbHoi norepefi HafipflI{eHl.I.s, ee 3HaqeHr.rt

npuBo,{rrcr r cnpaeovnofi Jrr.rreparype 12) n:nx :nuuuit pa3uoro KoHgrpyr-
TLIBHoTo lrcnoJrHeH[r, npu pa3Jraqrr;rx 3r{aqeun{x xoer[ifr.rqr.renra Morqnocrr.r

r{arpy3Kn.

C yrerou anpa:nenafi (i) u (6) gKoHoL.rE recrrd paAlryc cerx:

- AU-^-

'. = t-*' (7)

Ec:rr.r npupanrurr pacqgTrryrc Harpy3xy JrHr{uu r ourauamnofi, no pac-

veruofi uarpysre naur.rn arr6parr ee gKonoMrlqecxoe ceqeHrre (nanpr.rvep, no

ra6rlrqau gKonoMfisecrllx xr{TepBaroB aarpysru), onpe,qeJrarb suauenue "e",
(.nr.r6o pac<erorra, na6o no roroBbrM cnpaBorrHbrM m6nnqau), To Mo)KHo Jrer-

Ko onpeAeJrr.rrb enonouuqecrnfi paAayc ceru no arrpaxenraro (7).

3nar snaqeHNe 3xoHoM[rrecKoro pa{}ryca csrfi Mo)Kno rerxo onpeAerr.rrb

,ap) f pre napaMerpu onrr.rna^nuoi cerl.
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YAK 656. 1 36:621 .431 o04.624

BNUNHNE TEXH N q ECKUX NAPAM ETPOB
HA nOKA3ATEnf rcHOCA EBnrATEnf
n Tfi roBo-cKoPocTHblx cBohcTB
ABTONOE3AA

3.3. Oairynnaee
Taw xeu mcxuit aemoMo1 unbHo-dopoxntt fi uHcmumym, Ye6e xucma n

Ma4ondda aamoKeriK tjypatdapotuot4 mexHuKsnbug naln.nemptepi a

onmuvu3aqunnay yutiu r9t'tsuem ememiu .ua4cam nen niudemmep
ryapacmotpomadot E ipiuut iden, aeuonoes dapdat4 acomDaudouj gacuemirr
trca4c apmydu4 ac a eQQe xmini arcondapot auotrgmatadot, erci nw iden,
aamoncesdapdot4 ucuudaadottg 6acuemi .ueu mozy rcepemrciwmepiue wrynau

eme m in mexuu xonbut napq e mpJe pi caixecmendipircdi. Aemonoesdot4
onmu.uatdat xo ncm pyrmuemirc napa.ne mptepia auar 4tnai a Lw m un pezpec caaaot4

me4ecmi[ry aaatusi 6epi.rcdi. RenQarcmoptrot anatus adicmepia ryotdany
maatcipu6 ec i uen xo,un rexonirc rcelrcemxiwmep ona@ot4 ucoealru aomuzcetin iz i tc
flezis 6o,rqdaL

B daunoi cmambe plcc. ampuaaomct qe,\u u sadatu, cttycrat4ue dtn
onmtlMu3aquu mexHo,,tozulecKut nalxLuemlzol qemomlxrucnopmnou clxdc me,

e negny rc ouepdo - smo onlvdeteltue uau6ome eQQeunuenotx nynei yquweuun
cKopocmHbLt cpedcme aemonesda; so-tmopb* - co\emaHue mexvuqectlx
napql4empo6, 6.ttutto14ux Ha noKe3emeJru u3uoca u cropocmuotx cpedcme
aamonoe:da.,[acmc a uenocpedrmseH Ho aHcLnui ypae uenui pe? pec(ui, nptl
Komopbtx JvozEuo gbltaumb onmu ulrbHbte KoHcmpyKlnugHue napq.vempbl
aemonctesda. ()nttm ucnorasoaauu.z .uemodoe unoe@arcmopnozo aHanaa u
KorolJEKc Hbrx neKe:Jemetei caudemen uc me y m o qdcaKoi tL\ IEq)n bmq mu6 Ha cmu.

The aiicle considers aims and tasks of motor tr.otsport technological
yxtrameters optimization. Filst it is necessary to determine the elficient ways of
improvement ofa motortrain speed means. Second, it is necessqry to determine
technical ynrumeters combination afecting the speed means ofa notor trqin,
The analysis ofregress equations, thet show optiuum construction Inrqmeters
of a motor train, is gire,z in the article, I'he experience of multifactor analysis
and complex indices methods usage proves their high elficiency.

I]e:rrro onrurvru:aqur4 TexHusecxux napaMerpoB ATC (anrorpancnopr-
n6le cpegcma) rBJr.f,ercfl MaKcHMaJIbHo Bo3Moxsoe rroBbrmgHue IIpou3Bo.{H-

TeJrrrrocra, cpoKa cnyr(6br u, B qeJ-roM, rrx g(biborrlrBfiocrur. flpn onralrvsa4au r<on-

cTpyrcfi{BHr,rx laptuvcrpoB pernaroTcr,{Be 3aAaqH:
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-"T€Jrr{ r.r3uoca H cKopocrHLrx csoficrs anronoe3Aa rr o[peAeJIeHHe Han6oree

etfrfexrrmuux nyrefi ax yrylIItr€EI.It;

- onpeAeireHrre llafiJrrrltrero coqeraHpls rexHHrlecKl.Ix napaMsrpoB, BnI4t-

rorqux Ha rroKa3areJrl{ lt3l{oca u cxopocrnbrx csoiictB agtonoe3Aa B pealrb-

nofi o6lacru Bapbr.rpoBaun{ flapaMerpoB.

flpu peuenuu grux 3aAaq, [pr.rMeHr4reJlbHo n rolrJlrrBuo-cxopogrnrrlr.r crofi-
cTBaM, ycremHo [pr,rMerulloTcs lrero4n l'anorot[axropHoro EccJreAoBaIrHt c

EcrroJrb3oBaHueM 3BM, roroprre ocHoBarrll Ha [pHMeHeHIr]r rgopux nJlafiu-

poBaHru( grccrrepnMenra []. 3ro [o3Borssr 3lraqlrreJrbHo corparqarr o6r'eu
pacrreroB (vacno onrrT or), o6ecnevunaer AocraroqH)'ro AocroBeprrocr6 rro-

JIJ {aeMLIx pe3yJIbTaTOB I{ fIIlThIBaeT I(OJIIiqeCTBeHHOS BiII'IJIIlue 14 BSaI{MO'

Aeficrsue noxagarengfi TonJrIrBHofi 3KonoMrlrlHocru H cl(opocrHblx cBo.iicrB

na otliferrunxocrr pa6oru ATC.
Teoprro n.naxupoBaul{Jl gKcuepHMeHTa c rarurM txe ycnexoM Mol {o Trprt-

MeH.f,Tb rrpa Hccre4oBauuu BJrpstnvts. H3l{oco-crcopocrHblx croficts ua ec!t|ex-

TnBHocrb pa6orrr arronoo:.4a.
Cor:racuo rgopHlr nJrauapoBanut pacrlsrnbre (baxTopbl ,qoJrx$rbl 6urt 1'n-

paBJUreMbrMt4, oAHo3rraqHllMr.r I{ He3aBI'ICLIMIIMU. Ha OCHOBe 3THX Tpe6OBa-

nr.ri u ana:rr.rga anpuopuofi lurpopuaquu npoBo,q{Tc{ orcel4Bauu-s $arropon.
Henocpegcmeuuoe BJrr{tHIle Ha rroKa3areiru n3HocHo-c[opocrnrrx csoficrg

oKa3brBaer nonHar Macca ATC, xoropylo 6esyclonno cne,Eyer npnlrtrb B

KaqecrBe r4ccJreAyeMoro $arropa.
Tnn Agqrarers r 6orlmlrncrse cJI) raeB tBJlterct 3aAaHHbIM, nogroMy

uoxer 6lrt HcrJrrosen r.r3 accn€,qoBaHwl.

Maxcultalluaq Molquocrb ABr,rrareJrt cB*3an.la c KplrtIqHM MoMerrroM 14

nouNna:rrnofi 'racroroii BparqeHr.rr Korer*raroro BaJra, noSToMy rrocJIeAI t
TaKxe 4prlMeu.rsrc.s B KaqecrBe Hegasficuvoi nepeuexxofi.

{acosofi [3noc (uoryr{eHHnfi ng eariuofi ri3nocHofi xapaxtepucrurN [2])
ABr.rrareJrr fipa 3aAannbrx pe]r(HMax pa6orrr gaurarert onpeA€Jrterct Kar(

npor.r3BeAeHr,re yAeJIbHoro r{3Hoca ABHrareJrr n 34TpaqlrBaeMo[ MoIqHocrH,

noSToMy oH npHHtT nocTosHEbIM.

Mouenru rlrrepqrla Bparqauquxct Maoc .qBllrarert, Korec u rpaqc-
Mr.rccnu, a raxxe paAnyc Kaqenu.f, B€AyIqfix KoJrec Moryr 6rrrl npr'rnrtu n

KaqecTBe He3aBlrcHMblx nepeMeHHblx.

Tarue uepeuennue tfarropu, KaK ,qaBJreHI,Ie Bo3.4yxa B rIrI{Hax, nepece-

qeHHocrr' rrpoAonbHoro nposnri.a, I{HTeHcrtBHocrb ABIi)(SEIIS, rroMexoHacbr-
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-"*
pbr o.iFrocmpoHHgro,qefi srBrxr.

Taxuu o6pasou, B KaqecrBe lre3aBr{cr{Mhrx nepeMeHl{Erx npHHflTLr creAy-
roqHe flapaMeTphr:

- nolHan Macca aBToIIoe3Aa G,,;

- rroMrHaJrLHaJr qacToTa BparqeHut Ba'tra ABHraTeJrr n?v;

* trHcJro cTyneHei4 TpavcMprccvu n"^i

- paAiryc Kaq€HHs r{;

- Ko3oouqfisHT conporl{BreHr.r.s na.rennro f
- xos$tfuquenr co[porr4BJreHr.rr Bo3ayxa 1{-.

Ha neprou gTane cpeAHrr cKopocrb u r,r3Hoc ,qBnrare;rr Moryr rBr{Tbc.t
Heo6o6qeHH6rMv napaM€TpaMLI orrrHMr{3arlupr, npuMetlt-' Koropbre Moxlio
Ao6rirbcr cyx€Hur qccreAyeMofi o6,racrr.r ifarropnoro npocrpancrsa. 9x-
crpeManbHbre 3rraqeHnJr cpe,qHefr cKopocrr.r H r.r3rroca ABr,rrarert Moryr cjly-
xHTs rpanHrlaMr.r raKofi o6racru. Ha aropou gTane flpoBeAeHllff nocre otl-
peAeirenus rpar{r4q, rrcrroJrb3yrorcr o6o6lqeHHbre napaMgTpbr ourriMrr3aqr.rs.

Bu6panru,re Ar.r lrccr€.qoBanlr:{ ypoBurr r{ [HTepBarrr napruporarnu r[ar-
ropoB rrpr.rBe,qeHu s ra6nrqe 1.

BJrnsnqe Bo3AeficrByrorqix $arropoa uccJreAoBaJrocb [pr{ MoAeJrrpoBaHr{n

Ha IBM MarHcrpaJrbHbrx ycJtoBHE ABHx(eH .f, c gonycraevofi cropocrblo
70 ru/u [3]. B rcaxgou orrbrre rro,qcqurbrBalrucb rro [porpaMMe MoAerapoBa-

HHr ABrtxeHrrr aBTorroe3Aa 3Haqeur.is Bblxo,{ttbrx rrapaMerpoB crcreuu (cpe4-

xefi cxopocru n H3Hoca grararenr). C nolrorqrm cnequa.irrnofi nporpaMMhr

oflpgAer.srricb KogiDt}uqvsHTli perpeccfiu.

Taofl.rqa 1

3uavemre yponuefi r mrepBa!'ra Bapbtrponarura Qarropon

(Darr.rop YDoBs[ daKropon Llulepnarr
Bapr,f,poBar|||f-1 0 +1

G" - rcr- 24421 25272 26125 1704
IL,r . MflH-' 2000 2300 2600 600
no 5 10

.M 0.49 0,54 0,59 0,05
Ke , xrczA,ra 0,0968 0.0131 0,165 0.0682
f 0,0088 0,0123 0,01s8 0,007

Taxulr o6pa.sou, (onyrrenbr cneAyrorqfi e ypaBHer*rr AJrr Marr.crpaJrbHbrx

PE)KI,IMOB ABII,KEHIXI:
V 

"p 
= 21,098+46,423r ;24,72K30,U1n,+0.423n ;57,027 f4.7D1.G ",nt"s = -6,7 57-17 r,43r 17 6,782K;0,058n,-L,812n"^+126f+L,43lc 

",

(1)
(z)
(3)W* = 14,648+68,620r --33,97 4K;0,01"3n N+0,717n--80,066f+0,017 G 

".
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*
Hroro c(opocrr, r.I H:t lr3rroc ABr,rrarEJrrr. 3sax n:roc o3Haqagt, tl'ro o yBcllr,l'ronrtotd

$axropa pacrur enaueHse napauerpa oflrriMrcarrr.r, a 3HaK MI.rHyc, qro ouo yMcrr,-

maeTc.{.

Hs pesy,rrraron aHaJrr3a Brrrxrufi Bllrrenplrxsrblx AJrt uccne,4oBaHl,Lfi

$arropon Ha BhrxoAuble fiapaMsrpl'r cucreMbl cJreAyer, vro xos(lSnqlrenrtr

f u R. ne HyxAarorcr B orrruMn3aquH BBnAy orpaHl.Iqegxofi noslroxnocrlr
BaprrxpoBaHr4Jr srnlru Qaxropava Ha rrpa(Ta(e.

Tanuu o6pasou, ocrarorcr r{srup€ rccJreAyevux $axropa: G oo, n* r*u
r- xaarnufi Ir3 (oroprrx .sBr.fi€Tc-r KoJIIrqecrBeHHr'IM, Ire3aBrrcrrMI'IM ri yflpaB-

JI'EMbIM.

,ftr pemennx flocraBreHHofi 3aAaqu MeroAoM nonHoro ifarropnoro oxc-

nepr.rMeHTa 0603Ha.rr.rM:

Xr= G*; xr= nNt x3= r*; x4= nm.

Mareuarraqecxoe BbrpaxeHue nro4enu (ypanuenue perpeccNN) r erou
clyqae l.rMeer BriA:

- Ar-[ cpeAHeii cKopocrr.r
V,o -- 5 4,9 7-0,66x J3,7 5x 2+221.x 3+0,64x n+0,42x rx;0,31r,r.-0,3 8x'r.*

-0,6x 
"x 

r-O ,7 5x rx o+6,2lx rx o (4)
_ .IlT' B€IIiqI,IHbI I.i3HOCA ,{BI,ITATEIS

/r.s = 56,51+0,69x r+1.1.,55x ;5,4x r-2,7 5x a+0,01.x { 2+0,07 x J 3+0,43x F a-

-1",I9x2x {0,99x;r 4+8,3x 3 (5)

- gn;r yc;ronnofi yaerbHoi npol,I3BoAureJlbHocrll no u3nocy
w r" = 25,67 +0,08xr-3,57xr+3,57xr+1,63ta+0,31r1x?-0 ,27x rxr-0,49x rx;
-0,7 9x rx r*0,4x rx 4+2,79x3x 4

(6)

flo pesy:urarau aHaJrr{3a lparuenrzfi perp€ccnll (4)-(6) aw napaMerpoB

V"o, no", W* uoxxo BhlsBurb onrl{MarbHble KoHcrpyKTItBHbIe napaMerpbl

aBTOnO93,[4.

Onnr r-rcnoltgogaHus MeroAoB lruorotfarcropxoro aHaurll3a I{ noMrrrerc-

nrrx nor<a:arerei Arfl pgmeHus 3aAarr onruMlr3alrulr Kolicrpy'KTr{BHbrx napa-

lrerpor anrolro6r.rJr€fi cBr{AerenbcrByer o Bbrco(ofi Hx pg3yJlbrarllBrrocrlr [11.
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HCCn Efl OBAH 14 E ECTECTBEH HOt4
PAEI4OAKTnB HOCT]4 rOPH brx nOPOE
KOKTU ETAYC KOTO PETNOHA

C.M.lllapunoa, B.h. Conoesee E.O. EafiAxaHoB,

A.M.BacunbeB, lU.X. KacbrM

Kapaeanduucxud eocydapcmeeuutrd mextuqecxu( yHueepcumem

uu. E.A. Eyxemoea

Eyt crcyttotcmtt Konaemay o4ipi4deei may ir.brHbrcmapbrut'u1 ma6ueu

lnduoar muem i tizin rcpmqt namu.tre,epi rcep<'e m iLver r

B datuoi pa6ome npuaodzmca uccredoeauut ectxecmeeHHoi

lnduoaxmuenocmu zopuou nopnd u pyd Koratemaycxozo pezuona.

In the given work it is resulted researches ofa naturcl radio-sctirity of
rocks and ores of Kokshetau region.

lopulre nopogrr u pygu KorrneraycKoro pernoua Aruo;rr-rxcxofi o6:rac-

rri orruqarorcr .rpesnrrvaiHr,ru pa:noo6paeueu cocraBa, Bo3pacra r.r ilasa-
rrecxoro cocrorHux. 3gecr, ecrr' u gpenneiiruue uerauopSN.recKl.re KoMnJIeK-

cbr nopoA [porepo3oicKoro Bo3pacra - Kpacrarnfiqecrue c,rauqu, rHeficu,
autpu6o:raru, gxrornrbr ri Ap., Ll paauoobpasxxe no Bo3pacry u cocraBy
r.ruTpy3rrBHf,re o6pa3oBaHnr or Keu6puficxux rrspo(ceurlToB, cepnrlHTr4nr.r-

ron, ra66po lr Ap. ,qo :refiroxparornx pa:nocreii rpaEHToB cpeAnsro AeBo-

Ha, H ocaAoquo-BynKaHorer{Hbre orJroxeHr{Jr naJleo3otr - nop$upntr, ry$rr,
I1ecqaEriKr.r, cJraHr{br, aileBpoJllrrbr, H3BecrHtrot ra Ap., Me3o3ofrcKHe Kopbr Bbr-

BerpuBaHri.s nopog (qe6nncro-rJrnHr.rcrhre, rqe6nr.rcrue, rJrlrurrcrbre, (aoirrr-

uorrre), r,r rJrIiHrI, c),Tnr,rHKr{, rrecxu, rareqHl{I{pl, KoHrroMeparrr n Ap. nopo-

4u vesosoftcroi r.r KafiI{o3oicKoi sp. I,L'aerorc.* s o6rac' r rarur(e r.r MHoro-
qlrcJreHHbre Mecropor(AeHrx{ pa3rnqHbrx IIojre3Hhtx l4cKonaeMblx, Har{r{Hajr or
paAr-{orryKJrr.i,4oB ypaua a ropnr, 3oflora, onona, nolr([paMa E ,4p., nouqat
MecropoxcgeHll-:rnau paonoo6pa:nbrx crpor4T€JrbHbrx MarepHanoB.

B nacrorqei pa6ore uu [ocraBHJrr,r co6e qe.nrro oxapa]$epu3oBarb Iro

ecrecrBeHHot paAr{oaKTrrBHocrH Hg Bco H3 BbrlrrgHa3BaHHbrx ropHr,Ix nopoA
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rl p].4, rrro nparcrrrecKr4 fi treBo3Mo:lcuo, a, r;rarmrlr o6pa3oM, Jrr.rml Te I,I3 Hr{x, Koro-

prre sBJltrrorc{ ocHonofi g.n* npor,rsnogcrna p*noo6pa3Hlrx crpor{TenFffi,rx Mar€pH-

aJIOB, H3BJIetIeHrXr XI4MrqeCKr,rX r,r AplTr.D( rrone3Hbrx pyAHbrx lt HepyAnbrx KoMrroHeH-

TOB.

Tax, r.ranrr rBJrrrorcr cbrpbeM AJrr npor.r3BoAcrBa Krzpnrra, rrJrr.rrKn, qe-

penirqbr, KepaM3r,rra, KepaMr.rxr.r, i[ap$opa, ifaanca, r<pacor, 3iMzl":or u Ap.,
KaMeHb - sro o6nraqorovnirJr rrJrHTKa, 6:rorN, qe6enr, oroeB, ibyugaMeHTbr,

6oplropu, naMxrnvr:rlt r.r Ap., uecoK - gro pyAa rnrarra, qfipxoHlls, oroBa,
3onora, ypaHa, aJrMa3oB, 9To 6eroHbr, rtrTyKarypKu, creKJro, 9To rrJrrr(lr u
Ap., Kopbr BuBerpnBar{wr nopoA - 9To pyAbr onoBa, 3otrora, cepe6pa, rura-
Ha, pe.qnux MerairJroB (raina-na u xuo6ux), BepMr.rKyJrr.rra, anarr{Ta, KaoJrr.r-

Ha I.r Ap-.

Heo6xogur'aocm B 3rrarru;rx o paArroanTuBlrocrrr ropu;rx nopoA n pyA Arx(-
Tyerc.s, c ognofi croponrr, Bce Bo3pacraroqr.rva r Aroao;rr,rncr<ofi o6nacru
o6:r'euaun paspa6oror uecropoNgenufi none3Hhrx lrcKonaeMbrx, n oco6en-

Hocrr{ Mecrrrbrx crpoqrerbubrx Marepr.raJroB, a c gpyrof - Boo6qe orcyr-
crBr4eM r{arurx 6nr ro na 6nuo o6o6rqenufi no erouy Borrpocy.

PaguoaxrunuuuN u KorureraycxoM pyAHoM pafioHe Moryr 6brn soo 6eg

rrcrirroqeuu;r rr3 rra3lrBaBmrrxcs paHee ropHbrx nopoA L pyl- 3ro o6trcu.f,gr-

c.s KaK reox[MrlrecKr.rMn oco6eHHocrrM]r paar.roHynJrnAoB ypana (panttx) u
ropna (rrrcorar MrrrparlHoHHar cfioco6Eocrb ypaHa, ycroiuurocrb Hexoro-

pr,rx Mr4nepaJroB Toprr K xxMr{qecKoMy BrlBerpxBautro ra gp.), TaK It cneufi-

Qr.moi reolorravec(oro crpoeHr.rs perHoHa. B vaornocrn, HcKJIIorrareJIbHo

IIIIpOKHM pa3BI,ITIteM 3A0Cb IIOJII'3)'IOTC.'I rpaHI.ITOIt4IILle HHTpy3I4I-I, 3aHIlMa-

rorque o6ur.rpurre no nJroqa.qu reppr.rropr{}r }r cocTorrqHe II3 rpaHr.ITor.IAoB

(rpauurnr, rpauoAr.ropr4qbr, cnenuru), o6naAarorqrax norlrmenxofi pa"{aoax-

TaBxocrbro (ra6ri.1). floclegnx.r o6l.rcurerc.fi rroBbrmelrHbrM coAepxaHueM B

Hnx pa4fioaKTr.rBnofi mnepannsaqxefi ypaua, Topr.r{ 14 paAr,IoalonBHoro Ka-

mu (xa.nlrfi * 40) N npo,4yxroB r.rx pacrraAa.

Ipaur.rrurrx MaccrrBoB B rrpeAeJrax Koxcgrarcxoro ro.qHtrrrt Bbr.{BreHo

ropasgo 6onr,ure (6o;ree 50), qeM B irro6oM rgoJrorxqecKoM perr,rone Kasax-

crana. 3Aecr 3aperrrcrprrpoBauo 6o:ree 40 reo;rornqecrr.r I.I3yqeEHbIx Mecro-

poxAeHufr (aMHs.

Ap)'luuu rrcroqxuKaMrr gMrrcculr paAr.ronynrrr{AoB B oKpyxaroq}ro cpeAy

(nueqaroque H Bcrpumnbre nopo,{br, uovsrr) xe:urorct MrloroqucneuHbre

Mecropo)K,4eHHr H py,qonpofiBJrenr4s ypaHa n ropHt.
B Cerepo-Kasaxcrancnoii pygnofi nponuxquu I{x BbItBJIeHo 6onee 100,

npuveu 6o:rmar HX qacrb npuxoAr{Tce na KorqErarcrr.ri pygxlrfi pafion-
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vercroe, Tacru-ro.nr, 3aosepuoe u ,4p.; ]paro-ceJreuoBlre: Ceun:6afi, A6aficxoe u
rlar:rrnncxoe; ypafio.TopraeBo-oJroBsusue u Ap.: VcreH u (Derpa;rrcxoe. Ipeo6laqa-
rorqee 6o]rrmltrctao MecrpoxA€Hr.rfi A[,]Tl{x MerannoB H HeMera;r;Il{qecKr.rx noJre3-

Hr,rx Hcl{ofiaeMbrx s o6Jragm coAepxc-rr B (aqeclBe rlorq/Tubrx rroJregHLlx uclorae-
Mbrx HJrfi MemaroqrD( (opegurrx npruecefi) ypan u ropaa. Cpe4l nrx cne,ryvr m-
uelurr Bacx:rlxoec(oe 3oJrom-Br.rcM]'r-ypaJr-Mbrrrrb., conucroe, Cnpul'.r6ercroe
o,noncrHo-no:rtfpaMo-rroJrrrMerirJrJrr{qecKoe c }parroM (mpuer,r) n .up. gneMeHriMu,

fla"oroncroe mpufi6epr.nruenoe, O6)rronqcoe rsraso-qupKonueBoe c p44r{oa(nrB-

noii mruepa:uoaqaefi qr4rroua u uouaqm4 Bapvrmcroe neprou<Srrrroroe u ropaft-
ypauoroe, fu6panc(oe - arrarr4ra c ]panoao-ropaerofi umepa.nr.r3aqr.refi u,4p.

Bcnegcrnuu *rconoii nacrrqennocrr.r uegp Kormeray uecropo4qeHrx{Mn a pyAo-

nporBleHacMn paAnoHyxm.raoB, rrrlrpoxofi pacrrpoflpafigHgocfir rparuror4.qrbrx no-
poA n B p$yJrbrare AJrureJrbHo AeicrBoBaBrflxx flpoqeccoE xr.nuvecroro u r[aen-
qecKoro BbrBgrprzmrrwt, uu@rlmnpaqlr4 eBarropaqru, rfiIporspMat,'rluofi npopa6or-
r<ofi a 4p. r rperq nHo r.rJui flopt4cro [poHHrIaeMHx 3oHa:! raracra:q 6,rorax nopo4 r.r

Ap- I{OJIJIeKIOpZX [pOr4CxOArzJrO narollr€Ht,Ie par{HOnyxJ4qOB BO BCex mpH3Or{TiLx

aMeqarcqrrx, n€perpunaroqr.m (acrpmmtx) ropuux uopo4, rpyrrrax a nouax. B
pe3yJrlTare noxcKoBbrx r€oiroropzBBeAoqHux pa6or" conpoBoxAaroqll(cs rr46rfit-
HbIMIi Ha3eMHbIMU n a3pOpMEOMCrpHrIeCKHMr-i I, raMMa-CEeK4'OCKOflWeCXMH CEeM-

K:IMr,r npaKTr{qecKH Bo Bcex Jrr4rolorlHecKrx( pa3}rocTtrt nopoA, BcTpeqalolqnrcf B

pafione, ruar:rexrr rr,rcfiqlr noBepxuocrrrur r,r rrry6rznnrrx mMMa-aHoMa,Ttr; pa3rnq-
noii urneucurnosru (100*1000 uig/vac) nprpo4u. Kar nona.:uraror garrxne (ra6n.

Ne I u 2), urrreucuBHocrb pa,qnoaxrr.rsHblx auol.ra,Infi He 3aaacnT or cosraBa [opoA.
llrrrrxcusrnre aHor{alr}r4 rclK lr Mecropox,{eHu.fi }?aua (mpru), na6:nogarcrcr xax

B pbrxJrbrx Morrogrrx o6pasorarrurx (necxr.r, rrumn, xoprr nxrerpNnawrr), Talx u B

KOpeHLIX (CKaJIbHbIX) [OpOAaX pa3]II,IIIHOTO II.ITOJIOTFIeCKOIO COgfaBa I{ BO3paCTa.

Cpe4u roper*rux nopog naa6omnefi paA[oarraBnocrbro o6:ragarcr 4enonocae
r.rHTpy3sBHrre nopoAbr KncJroro u rlarounoro (xanufi cogepxarqae) cocraron (rpa-

nr.rrrr :refixorglamnue, 6uorurmnrro, lrycxoBrrrbre, rparrar-nop$ffpu, c]relffru u,qp.).

I{x aHoMa,rruas pagr.roar{rnBHocrb B cpeAHeM cocraBJr.fler 88 rur<p/uac, a Marcx-

ua,rruar (A ma"r) 4o 300 vrp/rac npu rlononofi B gleAHeM 66 wxpluac r.r Marcr{-

lra.nrnofi 145 urp/.rac. Cpe4rsr aHoMa;rbHajr pa,ryroarffHBHoqrb aHa;rorfiqubrx no

cocra.ay rropoA 6onee ,4pennero opgorrr-cruypufio(oro Bo3pacra cocraBnrer 88

uxp/.rac, a i[orionax 36 uxp/vac, r.e. flpr,rMepno B ABn pa3a Hlore. Bo rpelreuuov

rnnrepBane or BepxHero opAoBrzKa Ao BepxHero ,qeroua (440-350 unn. :rer) ecre-

crBeHnarr pa,4lroarcrr.rBHocrb Bo3pacraer 6onee qeu B ,qBa pars:t m 30 ,ao 80 MXp/



138 HAYKA 1,1 TEXHL1KA KA3AXCTAHA

I

ia

6]

d

t'l

<:

F

I
It

e
fr.

a*

ot
Gi

a
2
R

e I s e b
n t

.\

e
5'

\
\d

q
F

e q

U
o

LS

L

ai
Flr

dd

F>

ER
xv

E

t

I

!: Fa

*

I

E

a
5
E

P

jo
E.l

Y,a

6

6
co

cq

A'E

F

2

s

6*

qE
Ei
3Es:

6*

9Ecr
.P 9j

6€

€

.q

E

,g
E I

2

a

E

I
:
a

)

T

E

F

3
E

n

6

a

F

E

E

.c

E!

PE

pi6

E
6I
&

d

k

a
i

?

*9
HY
g:
EE

gg

I
E

FrE
9i:
EE

F

F
* 6

t

6',d

96;s
F:

EX

EA
ng

E

oaoiI

gr
42
E;

;9at
t.e

€ E

E

:

E

U E

2

2



N02,2004 r- 139

qac. Ii oHa )MeHbltra€Tct rlo Mepe rroBbllleHrrr ocrroBHogTr.r nopoA crr rpal 4ToB-

rurarurorpasrrroB,qo ra66po.

Flazver*mefi paAuoarffr.rBHocrbro ri3 rlrr4ry3rmr*rx flopog o6lagarm xeu6prfic-
xue ra66po, ra66po-4roplnu. Arror"ra"rrrrrre ee 3Harrenr.rr B cpeAHeM c.ocraBJu[or

28 uxp/vac, a ipononn 14 r'.rrp/vac, rpfi MaxcuMairbHbrx, coorBcrgrBeuHo, 55 *t 20

urp/vac. Taxxe wrsr<ofi pa4uoamrcnocrbro )eparffepnE rorcs r gpennefirmae npo-
reposoiicrure uerauop$r.rvecrr,re KoMnnexcbr nopoA - Kpacra:r {qecKlre cJrarnlbr,

rneficrt; ouifu6o:rrru u er<aornrlr. Y floc.rreAHrl( pagHoztrKT]rBHocrb rlorrrlrr€gfc.{ ,qo

nepBlrx eAr{HHrI Mre/rac. Cpe4r erofi xarempulr nopoA HaxoArrcr rr ocHoBubre pa3-

HoBr44Hocra AeKoparr.Duxx o6m losoqHux Ir fioAenoqHrrx xamefi o6:racrr.r - xa;r-
qaSrpu, upauoprr, raeficbr rr crapHr,r (ra6.n.2). Kar sr1{no us ra6rmvnrrx qarntx,
our{ Taroxe xapanrep!3yrorcr orreHr, rff3Kofi paAr.roaKrr.rBxocruro, nosro,rxroqefi or-
Hecrn rD( no pa,4.rdrlr4oHHo.fl{rueHntrecrofi maccurfrxauna x I rcraccy nopog, npnae-

Hrroqnxc{ B xrurltq}roM rr rp l(,4arrcloM crpouTeJrlcrle &s orpaiu.remd.
Cpegu pux.rux nopog o6pa:orarmmca B pe3yJr6rare pa3pymeuux u npeo6pa:o-

B:urwr (openHbrx orJroxernfi rupora.rM pacnpocrp&{erflreM non*),rsrcr Me:o3ofic-

Krle Kophr BbrBsrpnBanrl* rqe6nlrcronr, rqe6nucro-rnr,rrurcroro N rmnucroro (rcao.nn-

uonoro) cocraroa- Oxu pasnr.r:mr n pafione nparrr.rvecKr{ rroBceMecrl{o, Morqnocrb

r-rx r<ore6rsrcx or rryJrrr,qo nepBlrx coreH uvrpor. B rroAaBJrrrorqeM 6ommmrsrne

cfiyq:reB xopEr BbrBeTpnBam{r HacJreAyror or MaxepnHcnrD( nopoA rorrrlgr{Tpaqfiu

paArzoaxTaBHlrx gJreMeHmB. B roxe rpaunpr ropa BbrBerprrBantrt - ropesHrre uo-

poAbr paAr.roH)'rorrAbr B r@Kofi{o grcneHu nepepacrrpeAeirfiorcr * BbrrqeraqfiB:rror-

cr (o6ae4fffrsrcff) runa o6oraqarorcr. AnoMa.nlnas paAfioarruBuocrb o6pa:ona-

rufi rcpu axaerprcarmr Morcr Aocrmarb 3HarurerbHbrx Bsfifitrtrr (180G-2250 urp/
vac) N n cpegnernr BapbHpym or 164 ,qo 543 urp/vac. Cpeglrne i[ovorrre 3l{aqerlr4t

r<one6lrcnc.s B npe4e:rax or 30 4o 56 unp/vac. AuorraaJrbHa:r paguoaxrnBl{ocrb qpe-

numaer ifonoryro n 3,2-16,5 pat. (ra6.n.2), r<opu nunvrpraaaxur o6rrvno nepeKpbr-

TbI qexroM TpgrllqHrn( l-r rrerBeplqHbrx or:roxemai (r:mlrrr, qrJIlrHKH, rrecxu, ncFIBbI

uorqnocuro or 0 go [epBbrx AecflTrcoB uerpon. 3ru nopoAu, KaK rrpaslrno, nMeror

nopMa;rbHoe KJraproBoe pacnpe,qeJreHue paAlroarrlrBnbrx gJreMerrroB. Ho u gAecl

6unaror HcrgloqeHrxr, xorAa B orAenbHbrx 3oHOr, ruracrax B pe3yrbrare I4l{tpu"rrrpa-

qrrr.r BoAHhrx pac$opoB, npoqeccoB onucreHrls /roccrarroangxnx, BoirHofi coprnpoB-

r<ofi u ntrl . fipoficxoArlT HaKonrenNe lparra (Alrgraycrce MocropoxAenae) ]urrl loput
(O6lxoncroe uecropoxgexue).

Hg xafinosoficn.x nortpoBltblx orroxeuafi nar,r6o:mluar paArroaKTlrBuocrb

y rrlun (,lo 1150 wp/wc), cpeAxee 3HaqeHI.Ie aHoMairEuofi paguoamliBsocrt

213 uxpltac, Qononoi 24. Cpe,qnee rpeBbrmenl{e anolla,runofi pa,qfioaKTnB-

rrocra Ha,q $ouou cocran:r.rer 9. Hexcrropue pa3Hocrl.r rJrtr{, HtrlrpuMep, TeM-
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HoqBerHlre (go sepnxx) o3epubre (nlrzcrue, go raron), 6orarne opraHnr{oi
coagpxar Jruri3br r.rJru nperofi c py,4uuMu KourlgxTpaqr.rrrMr{ yparra. Paguoar-
THBTTOCTL rreC(OB HeCKOJTb](O Hr,rxe, HO TaKr{Ce MOXgT IOCT{raTb 3I{aqI.ITeJIb-

Hbrx Berr{qr,rH (no 842 rrrre/qac). r clylarx o6oraureHr,rr r.rx ypano-ropuenofi
uuneparNsaquefi. Cauuu BepxHsM croeM qerBepnqHoro noKpoBa rBrserct
norrBenHopacrurelrnrrii. Pagr.roarcrr.rnuocrr ero o6uqHo Htlorar, Ho Ha or-
,qeJlbHbrx )qacTKax HaA MecTopox.qeHHJrMn rr pyAorrpo{BJreHr{JrMr{ ypaHa-To-

pI{eBbIx pyA, lanla TaM, rA€ K floeepxHocrrz nprl6trnxarorcr r.rJru BbrxOAuT HA

Heg rpa[r{Tor.rAnbre rropoAbr oHa Moxer 6rrrr n cnegcrue npoqeccoB r.rHco'

r{ItrHs (gBanopaqun) necronrro rroBbr[ena. B rca.recrne npnMepa y ra6n2
lpr.rBoA{Tcs AaHHbre no pa.ryroaKTnBHocru rroqB HaA Yarnllrcrnu Mecropox-

Aefir.reM ypaHa- Mancuualluag paArroarTrrBHocrb uoqB 3Aecb Aocruraer 52

urp/vac, rrro npnM€puo r 3 pasa EpeBbrmaer ifonoayro.
Han6o.nrmefi paAuoarrrrauocrbro cpe.qa pyg o6.ira4aror Kopeuubre ypa-

HoBbIe pyAbr lrecT opoxgenafi {ar:rr.rncroro, Bacr.rmroncr<oro r.r Vcreu, a

rarj(e KopoBoe opyAeu€Hne ]paHa Ha Mecropox4er{lr[ Vcxen (A v,ax 2250
uxp/rac). Maxcr-rrrranrna.s ux paAnoaKTr{Bnocrr, B rr3yqerrHbrx cn),orarx Aoc-
ruraei 2250-3230 rr.rxp/uac.

Cpe4nrx axoMa,rrnas (Acp) raprupyer or 628 ,qo 895 urp/-rac. flperu-
rtreHus HaA Qonou rore6.nvrcr or 10,1 go 26,4 pas. K pygav )?arra ycJroBr.ro

uoryr 6nrr orH€c€Hbr r4 ]?alronocHlre rrecxr.r, BcKpbrrbre na yvaorra-r l{na-
HoBc(oM u Koauo6afi B AoJrr{He p. ilarnunka (Auax 842 vxp/aac, Acp 187

uxp/vac). Vpanonoe opyAexsuue o6pa-:onanocr 3Aecb B pe3ynbrare lrx$nnr-
TpaqHr.r ]?aH coAepxaq?rx pacrBopoB B npoHlrqaeMbrx oTlrorreEr.rrx 14 Bhrrra-

AeHZt LI3 HItx ypaHa Ha rpaHrnq€ BoccTarroBr.rTenbHo-oKHcjrHTenbHbrx cpea.

flogo6noro rurra) TaK Ha3brBa€Moe, rfi,4poreuHoe lpoMrrrrrJreuuoe ypaHoBoe

opy.qeHel{fie pa3BeAeto u lopcrux KourJroMeparax, necrraHa(ax u aJrgBpo-

necqauar€x e pafione 03. C€rerbrr€Hu3 xa ypauo-norr,r6,qsH-ceJr€HoBoM Me-

cropoxAeHr,r[ Certrag6afi .

Ilpnueporra pyl mpr.rr cJry)rar r(opbr BbrBsrpuBanfiff no [poKceHr{raM H peAro-

uera"urrrrru xap6onarrrau na Eapvr.rHcxoM Mecropoxgennn seprrarryrura (A nax
1800 urp/"rac, Acp 543 r'acp/uac), rnnarorqnecr oAuoBpeMeurro pyraMn Bepierq,rn-
ra u anarnra (ipocrfopa).

B upaxraxe reonoropa3BgAoqnrrx pa6m HMerorc.s MnoroqvcreHHbre rrpu-
MepFr coBMerqeHr.r.{ pyA 3oroTa, o.noaa, no:Ib$par,aa, aJrMa3oB, TrrraHa H rlrrp-

KOHr.rJr, peAKrfx MeraJriroB H Ap. c pa,qrorrlTfir,rgaMn, BnJrorb ,4o flpoMbrmJreH-

Hbrx KoHrleuTparlafi noonegnrrx. Tar, pyau 3orora BacnrbKoBcxoro Mecro-
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por44eHur, coBMerqeHHlre c l.paHoBoi rlrr,r lpauoroprerofi ur.rxepaml:aqrefi no pa-

ArloartTlrBfiocrra r.rMeror creAyroqae flapaMerpbr: A uax 2400 uxp/uac,
A cp 268 r'axp/.rac npu cpeAi{eM npeBbrrlrensu anoualrxoft pa,{HoarffnBHoc-

rl.r pyA Ha,q $ouou 25,4 pa3a. Ars. pyA oJtoBa Cnprrlr6ercxoro M€cropoxAe-
Hr.f, oHr-r coorBercrBenHo oocraBJrfiror 975,260 unp/vac u 6,3 pa-:a. flosro-
My oqeBr.rAHo, rrTo rlpu I{3BJIetIeHHIr n KoHqeHTprrpoBaHfiu rJraBHbrx KoM[o-
HeHroB pyA r.r Ap. Mecropo4qenr.rfi n xlocrax o6orarqenr.rr, pyAnbrx KoHrIeH-

Tparax noBbr[euqa.{ pa.quoanruBnocm. flpuveu, pa"quoarruBxbrg gJreMeH-

TbI BxoArr B Kpr.rcrarrHqe cryro perlerry rlr{pKona. flosrouy yJryrrmaTr

TexHororaq€cr$te csoicrna KoHqeHTpara [yreM rpaBnraqr4oHHolo pa3.qe-

,renan n roguofi cpege x lrs6anurb or noBbrrtreHHoit pa4xoamr.rsnocrlr rrpar-
Tr.rqecKa geBo3MoxHo.

PagNoarrunnuua, KaK npaBuJro, rBJUrrorc.f, fi pe,qroMeranbgbre pyAbr rau-
ratra u nuo6lra (uecropoxgenraa Capn-6y:rax, llocercxoe fi,qp.) lc ToMy xe
averqarorqefi cpegofi gra Hrlx cJryxar MoJroAhre BbrcoKopaAr.roaKTuBHbrg rpa-
Hurbr, coAepxaHne ]parra B (cnopbrx Aocraraer 9 r. (gnr cpaBrieH[,r B 3n-

.norrrr€ 1 r/r, cnparo'rrux <Tpe6onalrur fipoMbrrurerrHocrr.r K KatrecrBy Mr,r-

HepiurbHoro cuplr. Vpau>).
K saxrrbr^d Hepy,4nbrM noJre3nbrM HcKonaeMbrM orqocrrct xaltegn.orfi r.r

61pnfi yrnr. Xorg r.r s Kormerayorofi o6:racrn (nrrne AxnaonllrcKofi) ner
Kpy[H6IX MecroporqeHr.ift yrJr{, a HMeroqxecr fleBeJrHKr.r no 3alacaM H Kaqe-

crBy (Bbrcot€.s 3omEocrb), cjror .rBllraecr B Hacrotrqee BpeMr rrxeJroe no-
JroxeHHe c 3H€proHocnreJlgMu Ar,l(Tyer neo6xoAuuocrr pa:pa6orru uecr-
Hbrx Mecropo)r(Aeuufi yr:ra. Kparrue r.r nopofi orpbrBorrHErg cB€Aelrus o pa-

,qr4oaKTItBHocrH yrrefi floqepnHyrbl HaMr,I r,r3 ortleroB rlo oltonoBo-pa3ae-
govurru pa6oran, npoBe,{€HHLTMH s o6racru r 50-60-e rolbr.

6ypue yrnr.r nar.r6o:roe KpyrrHoro Karr:rrycroro Mecropox,qeuxr r{Meror

rroHI{r{eHHyIo Ilo cpaBHeHfiIo c BMerqarcquMn Ilopo,{aMu paAuoaKTrrBHocrb.

A... - 10 uxp/rac, A- - 5.5 urp/vac, rrm r 3-4 pa:a rulxe cpegnefi paAnoax-

raBHocrr.r BMeruarorqnx nopop, Q2,3 urp/'rac) cu. ra6n. 2. Ka"uer*rre y'.lm .fl6ro-
HoBoKom MecropoxneHns, paepa6arrmarorqeroc.r n 40-e roA6r r.rMeror neBbrcoE/ro

pa,u,roarcruBuocrb (6 r'arp/vac) u ne or:t+iarcncr rro 3mMy napaMsrpy or BMerqaro-

rqrrx nopoA ynreuocuofi romq (necvaurr<r.r, areBpoJrr.rrbr Ir c:rampr rcap6ona). Kalreu-

uuff yrorm Kox'reraBcKoro nporBJreur.r;r! pacrroJro(eHnom B )?owfiqe Ku3bur X)4r-

Ay3 prAoM o o6nacn{brM rlerrrpoM, xapaKrepr.r3ysrc{ noBbrueffrofi (Ao 61 wp/uac
Ha Oolre 10 wp/rac) paAr.roanrriBHogrbro. O61qefi 3aroEoMepHocrbro g.irx yrnefi

purlr.rqHlrx yrorf,nrrx 6icceiHos CI{I rBJlrercr 3a;r.rcl-tMocrb rlx paAaoilr(Tr.IBHocrb
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or coAepxaults B Hrlx nrI-IHIrgrbIx ibpaxrlr4fi Ona lme:rrlur'rnaercx c yBerrueHneM r'D(

:oruuocrra (xoHueutPaqNefi lanuq)'

Tarru o6pa:ov, corepuraa o6sop ore4euld no pagfioarrnBuocrl'I ropnlrx flo-

po,q u pyA KoK"reraBcrofo p;6r'IOro pafionon cJreAyer orMernrb' vro a6conrvrnoe

6o:rlmlrncrno nc€x pyAHHx Ir riepyAlrhrx rlo;re3ublx rrcr<ortaeMlrx' rroJryqaeMblx I'r3

HHx r{oHr{eHTparor, crpofi IvIarepialoB' xyAo'(ecrBeffslx u caHrlTapr{o'TexHriqec-

xux nsgenlrfi, xpacurelefi I'I Ap. Moxer coAepxarl noBEImeHHbre IoxqeuTpaqp {

paAnouyxrrr'IroB. Pagraolrvrpr'rvecrouy o6cnegoaariuro AoJDKHII noABeprarbct u

ropHbre flopoA5r Ir pyAbr ua Mesr€ rD( zasrctanu;' (ctcrrxttrtr' ropnue rnpa6orru'

Kapbepbr, xBocrbl o6oraqemlr, ornalrr n t u') n npoa3Bo'ql{Mble u3 Hr'Ix rrpoMe]Ky-

TOIIHbIE U KOfiEIIHbIE IIPOAYI$bI'

Aar.urrre o6grosrerbcrBa I{e AolDKIrbI cr}'K[Tb flpefisrcrBri€M Irlr,rpol<oMy nc[oJlb-

3oBauriro 6orarcrB 3eMnbx HeAp r napoguou xosniicrBe, Tart @K pa"{xoMerpl{qec-

xufi r<onrpo;rl na :rro6ou no lracmra6au,{o6nnarouErlr r{JIIr I{crloJlb3l'muvM KoHeq-

Ir!rc npo.ry'xqulo npe.qrlpujrrlifi opraHl€oBarb B H'lcro''lqee BpeMs rexHuqecKH He-

cJloxHo, MaT€pllajlbrrble 3aTparbl npH 3roM HeBeJIHKII', a pe3yJIbTaTbI aocraToqHo

nceoGreulrroqn r-r oGrercrlrsnbr. Kpove mro, r o6nacnt lo{esrcs 6onruofi nu6op

nprrpoArrbrx Marepua.ror ('reu oua nblro,4Ho gfifi{qasrcs or psAa Ap}Tlrx pernoHoB

Peorry5nNr<r'l) a umpoxax c{epa rlx I{crIoJI63oB'tHr'r{' C:reAosar€[6uo' [paKflr'I€cKr'r

nce, .rro go6rrraerc.s I're HeAp (pygbr, BMelqarcque r{ Bcl(pblmr{br€ rlopoAbl' Bo'4br I'{

Ap.) r'roxcr 6rrrb Lrc[oJrb3oBalo B pa:ulruuux o6nacrrx napognoro xosaficrna'

Tax, npeo6nalaroqee 6ornuttrcrro nopog, (sa pogru.tM ucKrroqeurieM BbIcBrt-

eMbrM rlpu paAuoMerpllqecxon iiourpo:re) .qpeBHero uvraruopQrrecr<oro l(oMrureK-

ca (cnarrr1lr, rneficr,r, upauopa, aru$u6oJlr'rrr'I' 3ruIormbr ll gp ') rcrrpysunrux nopo4

cpeAnero fi ocHoBnoro cocraron (ra66po' Auopnrll' '4/r{r{Thr' 
nuporcenrru u 4p )'

6olrmraucrao pa-:Jrlrr {brx JlrrroJror[qecuro( pa3noBl'lA]rocrefi oca'qoqnux nopoA na-

leosor (clanqu, neoqaruKu, r€Becrl {KL' AoJroMItrtbI Ia gp ) m:rrrorcx c 6ormuoi

raparfl{eii grororu'recrlr qncrblMr{ flopo4aur'I I r:racca' Ilpolq'xrrr rx nepepa6orxu

MOryT I.{CrroJlrBoBarbct B xHJI\4lqHoM' rpax(naHcroM I'I rpoMblIlIIeHHOM OTpOI4T€JIb-

crne; n 6mry rax ripl BH]"TpeHHlrx, Tar< 1r sappnHLIX paoorax It r"4'

Cpeax nopol rparumnryroro ptga, a raraffe EeltorcpbrK Bcl<pblrmrlD' nopoa (r'nm'

rplT rror fl,qp.) ulrerorct Rax Er'I3lopaguoarrurnr're' I x'nacoa"rax r'I Bblcol(opa'qlro-

**r*r" nopogn II u pexe III rcllacca, qro B KaxAoM r(oHrpernoM cJryqa€ ycra-

HilBrl4Baercs pa4toMsrpsqecrliM MeroaoM llpulleneme rarcl< nopoA' Kax x npo-

A''I$oB lrx nepepa6mxra olpaHr'Irl[Ba€Tcs [poMbIIrrJreHEbrM crpotrr€Jl6crBoM' na-

pyxnrnrrn pa6orauu, orcrrrnofi no.:rorna 4opor, ga'r'16' nmun' [oKpbIBaeMr'Ix ]ropa-

rqoarfl'I,IBublMs Marepua.ilauu, pa6oroft sue Haceremrux rrJrrrKmB x r' rl
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Pygrr rrxe:rux, 6:ramponrrrx, qnerHrrx Ir peArur( Mgra!'rJroB, ncr;rroqalr pa,uro-

HyKrr4nlrbre Morlr 6nrl creparrnrrura (no cogepxaruaro nocaegnrar), rar r.r 6olree

nlrcorurx xartropr-rfi (II-V ruraccor), uro raxlme BhrJrcHJrercr B pg3yJ6Tare paqrardrl-

oxHo-rrrueHuqecrofi oqeHxu [oJre3HHX acrolaeMblx rr mrAa npu rur nepepa6orxe ra

qCnOnb3OBaHUE AOJDI(HI,I IIpI,IMeIUIT],Cs C[eIIHaIbHbIg TeXHOJIOT {, Mgpbl IIpeAOCTO-

porrffiocra" paAnaqsorlHoi Gsonacxocru u r.A.

14 Har<oner1 py,{br }?ana rn ropr.rJr - gro BcerAa Mar€paaJrbr Bbrcrtrr{x KJraccoB,

Koropbte He AoJDKHbT rrcrroJll€oBarbcrr Hr4 B r{axrrx BqAirx crpomellcrea nrur c$epax

HapolEoro xo3sftcrBq KpoMe itroMHofi 3Heprerr.rKr,r rrnH B l(aqecrBe crparerfiqeclto-

ro cblp6J{.

B nparrxvecxoit A€treirbr{ocru, r( coxalrexlrro, MbI crrrorm rr ptgoM craJr-

Kr.rBagMcr c flprlMepaMr,r npuuar:lrrnofi <<B cJreflyo)) o6pa6orxr MecropoxAe-

uufi noleguux r{cro[aeMLrx u [cnoJrb3oBaHIiJI npo,q]KToB lrx nepepa6orrr,r.

I4grecrnrr cJryqaa orcbrnxr.r Aopor n3 orna:ror sa6anarrcoBblx ypalroBbrx pyA,

pacceBa rrx BAoJrb &BToMoouJrbHbrx rpacc, cKIIa,4IrpoBaHr{t Bnyrpr,I Haceilell-

Hbrx rrylrKToB, 3aKJraAKrz paAIroaKTr.rBHbIx ibynaatentos Ans xHrhlx AoMoB,

licnonb3oBaHut paAnoaKTr.rBHolo orc9Ba B KaqecrBe (necKa) Ha Aercr(fix
urpoBhlx rrJrorqa,qKax, AJrr 3acbrrrltll rroJIoB, noABaJIoB 

'(IlJrblx 
AoMoB ('rro

lpliBoAltr K rraKouJreHrrro n nr.rx pagoria), npI,IMeIreHI.It paAuoarrnnnoro Ee5-
Hr AJrt I{3TOTOBJTeUES flaFerbHbrx IIJIHT ]ICIIJTbIX AOMOB, IrCnOJrb3OBaHI4t pa-

Ar.roaxTr{Br{Erx rr,rrauour{pKour.reBbrx necroB gnr lnyrpenxefi rnryraryprr{
creH )Iorirhlx E pa6orrEx noueqenr.rfi, paAaoaKTr.IBHbrx floaeno-rHblx KaMHei

AJrr H3roroBJreuu.tr BHyrpeHHr,rx o6nurloBoqHbrx noxpurnfi , nKaryJIoK, Ha-

croirbHBrx nprl6opor, 6pomer, KyJroHoB r.I T.A., H T.[.
lI rce xe, Mbr HaAeeMct, rrro gHaHI4e I4 llcnorr3oBal{ue floJrj,qeHHofi HH-

Qopr'aauuu o ecrecrBeHHofi paAlioal{TlrBnocrl{ ropH6IX nopoA r{ pyA KoIt-
rtreraycKoro pyAHoro pafiona cnequaJrucraMH ropHoAo6brBaloqHx rl reo-

Jroropa3BeAoqrrbrx npegnpzatuf,, 3r<ororq.recKoii H caHI{TapIro-grrnAeMlio-

.norN.{ecrofi cnyx6, npr.rveneHue riM}r coBpeMeHHbIX Mero,qgr paAnaquoH-

no-rHf r.IeHl4qecKofi oqeHKri noJle3Hbrx I.rcKonaeMblx I{ fipo.4yKToB nx nepe-

pa6orKu, B KoHerrlioM HTore, npr{BeAyr K sKoJloraqecKr.I 6eronacnofi, rpa-

uornoi ax pa,:pa6orre H EcnoJlb3oBarrfirc ropnoro cLrpbfl B HapoAnoM xo-

ssficrse Pecnv6rn(n.
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vflK621.01

K PACqET HATflXEHI4'I PEMHfl
Fr EPEAATOq H brx M EXAH I43MOB
C TPEMfl IUK'IBAMI4

M. 3prauoe, A.Xypaee, 3.M. Kyp6auoea, M.M. Ganruoea

Tawxenmcxud uHcmumym mencmunbHoit u neexoi

n poM bt wneH Hocm u, Y36e KucmaH

Tawxeumcxui uHcmumym uppueauuu u Menuopaqpu cenbcKoeo

xo3gicmea, Ye6erucmau

Cmaquoaapnat4 pe,xunde aina,tamuu ya uKuanet anepemiH
nexaausnui4 tlliutc mapmuayan auotrynaydtt4 zca4a 4oiwttyot t4eH ecenmi
'rut'ea1ry ad ic me ue c i xetmipircen

Ilpueedeuat HolbLe nocmeflotra u nemoduxa peweuua sadauu
onpedenuun namacrceuun ltenua nelndamoqHo?o exaHu3.tttn c mW tuKu6q.+a,
6 lrcula toule?o ct e c m44uo H{lpHo^t pQtqLue.

Fccounting technique of tension belt af tra smission mechqnism with
three pulleys which turns i fxed condition are given.

Kar u:recrno, peMHrz nepeaarorrHhlx MexaHri3MoB H3roraBilriBarorct rI3

Koxn, npope3r.rflennofi x.ronqaro6yr'aaxuofi TKaHq, rroruMepHblx, cIIHT€TI{-
qecKux rr Apyrlix Marepl{anoe. Hatl6onee n€pclercruBHlr cxrrrorr{tlecxlr€ peM-

Hr{ BBn,qy nx nnconofi nposHocrfi a AoflroBsrrHocrlr. Hecylafi crofi oTr.Ix

pelcreii runolnaerc.{ H3 KanpoHoBLrx rxasefi, norus$lrpnrrx nurefi. Mare-
pua.n $parquorinoro cJro{ - rroJrrraMrrA lr:ru xay.ry'r I I , 2] .

[n-a uuypon KopAa npnMeHrror rloiruaMaAxbre r{ fio]rn3(bxpH}re BoJloKHa,

Ars nepeAarr c oco6eHuo sbrcoxofi Barpy3Kofi - I{eBJrap. PevHrz c (opAoM }r3

xeBJrapa uMelor Bblcorryrc npoqHocrb, npa(Trlqecxll He nlrr.trrasalotcl. Brr-
nycKarorct Talc(e KopAT(aHeBhre (JlHHoBbre peMHH c HecKoJIbKrrMH cJlotMri

T(aHH, oHn rlvsror Meulrnuii MoAyJrb ynpyrocru H flyqme pa6oraror npn
yAapHoii Harpy3Ke.

B encn:ryaraqulr peMHH AoJD(Hbr o6lagarl nucoxofi npoqnocrbb rlpv rro-

peMerrHr,rx Hanp{)KeEEjrx, u3nococrofinocruo, MaKcl.rMaJrl'rrbru xoeipQllqnelr-

ToM Tpeurur na pa6oulrx [oBepxHocrrx, vgnr.rua"'rruofi qgri-r6nofi :megrKocrblo.
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BEA,T{HM I{ BEAOMbIM IIIKITBAMI,I NPI,IMEIIJIIOTC' PEMHII I(P}'TOBOTO, NP'MOYTOJIbHOro,

KBaAtr)arHorq floimr;rxHoBorq KJruHoBagnoro ]t MHoroflpoi[nnrNoro cevenrr.
B nepegarovnrrx uexarrnsvax c 6o.:rlmltlra paccrotHrxlMlr MexAy ITIKLTBaMu rto

acei g,r ne uelrlHoro peMrur Morlr pa3Brcaft,cr 6orunr.re ynpyrne 4eilopvaur.ua-
TIPITBOA'I TE K rIPOBECAM; NOsToMY PCMHI,I AruI HIfi AEJ(UOT, I{IK IIPAAIfiO, COCTAs-

uuuu (as roponoor rqycxon).

Ilepegamunufi Mgxanrr3M pa6oraer c seug6exxul,r yflpyrrrM cr(oirb)r(eur{-

eM peMll'I IIo mftItBaM, TaK KaK cr,rJrbr HaT.rxeHltt ri cJIe,4oBaTeJIbI{o, corJracHo

sarouy lyra orHocr.rreJrbn6re yAJrnrreuwr BerB€fi peMH.f, pa3rfiqHbr.

Haxe paccvarpnBaercs 3aAasa o,{BrDr(eHnH p€MHr nepeAaroqHoro Me-

xaHr.r3Ma c AByM' BHyTpeHHLIMIi r.r OAHI,IM napyxHbrM mKr.rBaMr{, Bpar4alolqe-

rocs B crarlnoxapnoM pexuMe c aagaunofi cxopocrbro (puc. 1).

flocrasonxa sagauN. flyc:rr p0 - Ha.raJrrHar rurorHocrb Marepr.raJra peM-

xr; Fo - nJrorqaAB no[€peqHoro cetrenr.rr; J', y'- cocraBnrroque cKopocrr{

aBIi)KeHIXI IIOIlepeSHbrX Ce-reHrir.r peMHr Ha ocfi J ri ) cooTBeTcTBeHIIo; s - Iar-
paHxeBa (oopAnnara; ds - Artsa paccMarpr.rBaeMoro gireMeuTa; e - yroJr,

o6pasorauurri MexAy Kacarenbriofi r 4annofi roqre peMrrr u ropr.rgolrraJrb-

nofi ocrro r; T - uarrxenr,re; r - cropocrb Bparqenr,rr pelrw; f - ro:$ifa4l-
eHT TpeHH{; o - qagroTbr BparqeHH{ urKr.{BoB; t - BpeMr.

Her.rgsecrHLre lapaMerpbr ABr{rr{eHufl peuru 61aeu cHa6xarb coorBercrByro-

@,I

. i.-)
{t\ N

3

A
1

t! o,
,hK*/

Pnc 1. Cxeua rmrceroffr trepeaam.trmro Mexu[t3Ma c on-InM RHelrHrtM rtr(tlBoM
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rqr,rMrr r.rnne(caMri [panrrofi Ha puc. I ryruepaquu.
Ilpeguo.roxau, vro nropofi - HapyxHbrfi nKHB c Ar{aMsrpov d, pacnono-

xeu JreBee ocraJrbnblx ltrttrrBor H AlraMerp rrepBoro TEKHBa dr Menbrtre! rreM

,{aaMgrp rperbero nxnna d, I-leurpu mrunon c AnaMerparMn d,, u d^ pacno-
irorcHbr Ha BeprqKa"rHoi oclr (pr4c. l).

Ha y.racrrax KoHTarcra Ha peMeHb 4eficruyror pacnpe,qeJreHHbre B rriroc-
xocra ("x, y) cr.r:rrr gar:reruu Rr Rz, R3, Tpe:ll:rr Fr,$\, Frp@, FEQ), BeAyrque l-r

rrorre3nbre curu {, P2, 4 Gwc 2-4). B nasll;::ei.trneM cr{Jrhr P' P. u P, ycnos-
no 6yAeu Ha3hrBarb BeAyqEMH crrJraMr.r.

JL.rxr-rr.r geicrrrar panuogeficroylorqrx cr{Jr AaBreHu.r coana4aror c 6r.rc-

ceKTpncaMr.r yrnor o6xrara rroBepxHocrr-r coorBercrByrolqflx urnror. Jllrn-
Hw Aefic'rB],d'fr. cHJr rpeHr.rr r{ Be,{),1qux cr{Jr u raBoB rreprrenq.rKynrpHbr K Jra-

nlrru geficraz-a coorBercrByrorqflx cnr ,qaBreHr.ls. Pasno4eficmyrcqlre curhr

AaBJreHr.rJr ri rpeHr.rr cB.r3aubr uex,4y co6ofi c rroMorqbro :axolra Kynoua.
flpegno:roxau, qro yrJrhr o6x-eara, c(opocr6 u, Kog@ibnqueuT Tpeurur, qa-

crorbr BpaI{eHI.It H BeAyqr,re crrJrbr rrrKr.rBoB r.r3Bocrnbl. Haigeu nupaxeur,u

Ar.t Har. lteHlar r{ cuJlbr ,qaBJreHHg. Ornocl,rre,rrnrre npocKaJrbgbrBaul-r;r peMHt

Ita IIOBepXHOCTT4 KOTTTaICTa H XOIOCTbIe BparqeHlrg mKr.rBOB OTC]'TCTByTOT.

Peamurnrre clr:rr R, r.r R. c roplrsonranurofi ocrro.r o6pasyor yrm Fr H

F. cooraercraenxo (puc. 2. 3):

Sz *91

Plrc" 2. Cxeua ,qeiicrBnr cni'r na IEMerrb
na mBepmocrr [epBom IIffnBa

Pm- 3. CxeMa aeftcrBllq crur qa p€MeH6 Ha

troBeprl{lc lperbemrn!{rDa
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n -Qt+92 o -r 9r-9tPt"-T*ir,-r- 2.
Pear<rr.rnuar cr,r,na R, e sawrclruocru or ]TJroB e2 r.r q3 (roop4unaru pacno:roxe-

Hlrlr qenrpa BToporo rrmuBa), Moxgr o6pa3oBttrb nonoxcare:rurrri (puc. 4, a) r.r:nr

orprrrarerrabrf ]Ton p, (puc. 4, 6)

11,
J;\q"t'

p,= jo
l1r
lrvt

- Ar)

'Pr)

rpu

trprr

IIpI{

9z <92

9z=92

9z > 9z-

Yc:ronhc HepacrflKr.rMocrr{ u 3aKoH coxpatelrut Maccbl 6ecxoneqno ua.no-

ro SJreMenra peMrr{ nMeror Br.rA cooTBeroTBeHHo [3, 4]:

dso = ds, = 45" = d&; p,rFsdso = prFrht = p"F"ds, = p.Frdsr.

Kr.rnevarv qecxne ycJroBr.rr - ycirorrll HenpepLlBrrocrr.r ABHxeHHT Mexa-

HA3Ma npr4HXMarOT BUA:

xrdt = costprdsr, yidt = -sngrdsr; x"dt = -astp"ds", yrdt = sinqrds";

xrdt = cosgrds, yrdt = singrdsy

rAe 3rtaKE MuHyc o3HaqaloT, qro HarrpaBreHus cocTaBrtroqlx oxopocrefi

,r2' H yr' nPoTaBonoJroxHbr HarrpaBjreHr{rM fopli3oHTaJlbHofi I.r BepTHKaIbHon

ocu cooTBeTcTBeHHo.

Yparuenr,rr 3aKorra coxpaHgltlrt Koruqecrna,qEuxenrl.s Ha noBepxHocrpr

UIKABOB I'MEIOT BHA:

- Ha noBepxHooTH nepBoto ItrKHBa

a) 0)

Prlc. 4. Cxeira aeftcrBrlfl crur Ha peMesb troBepr$crfi Bmporo rmtrrBa

R,
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pt4ds tV, - xi) = (7, cos 9, + T" cos g" - 4 cosfl - fll,sb F, + \sin Brpt,
pr4ds r(l; - y) = (* f, 

"A 
q, - T 

"stn 
gr+ n, sin B, - /R, co s p, + \as p rpt ;

- Ha [oBepxHocTu BTOpOTO rnKIIEa

prf.asr($ - x;)= (-Trcosg, -Trcosg, + \cospr-+ fusin B, x. p"sin Brpt ,

p2Fzdszl!; - yJ= (T"sin rpr -Trsingr+ \sinB,- lR rnsB" + prasBrpt;

- Ha IIOBepXIIOCTH TpeTbero mKr.IBa

prF"dsr(xr-4)= (-4cosq +{cosgr, -RrcosB, + lR sinBr- prsinprpt 
,

A4d\U; - yi) = @,"nq,+ Z, sin 9. - e sin B, - JRrcos p, + prcos B"pt .

34ecr u r ga:uueiiueu BopxHr{e snarra 6eppcx, rorAa cr{Jra R, o6pasyer
c ocbro J no,:roxuremHrrfi yrol B, (q, > e3, puc. 4, a), a nul;nue 3HaKa -
orpuqare:rlxrrE yfon P3 (e, < q3, pEc. 4,6).

Pemenae saga.rn. I4cnonr3ys KHHeMarriqecKue ycJroBr{r, ysnoB[r H€npe-
pEIBHOCTH .4BAi{teHEjr MeXaHE3Ma rr 3aKOHa COXpaHeHU.5I MaCCbr, ypaBHeHE
3aI(OHa COXpaHeHAII KOJrr{tI€CTBa ABr.{XoHr.IS [pHBOArrM It BHAy

Trcosg, + Trcosg, - R,(cosp, + / sin B,) = poFou2(cosrp, + cosg") - fsin B,
Trsinrp, +Trstng, - Rr(sin p, - f cos pr) = poFou2 (sin 9, +sin9r)+.Qcosfl,

Trcosrp, +Trcosg, - Rr(cosB, + /sin f2) : poFou2 (cas2" + cnsgr) t Prsin B,
Trsin g, - Tr sin g, - Rr(t sin p, + f cos B ) = prFouz (sin q, - sin e3) - P, cos B 

",
Tru:sg, -Trcosg, - R.(-cosB, + f sinB.,) = poFou2 (costp, - cosg.) - P, sinB,,

Tr sin rg + Tr sin g, - R, (sin p, + f cos B r) = p oF ou2 (sin 9, + sin gr) - P, cos B. .

Orcro,qa nafi.qelr

Trcosg\ +T2cosg2 - &n" - AP Trsing, + T"stng" - Rtr'lr": Ar." (1)

Trcosg, +Trcnsg., - &rtzt = Bf T"stntp" -Trsing, - &nu = 8", e\
Trcos (A - T3 cos(A - R3q31 : C.j,, {sin9, +[sinq, -&?ln=Cz, (3)

IAE

ni = cos B1+ f sinB, rlrr=sinBr- fcosBr, ezt=cosfzT f stnfz,

ry22 = .tstn p2 + f cos B", q31 = -cos Bx + f sh Fr, 1lt = sin p, + f as pr,

Ar= poF,,u2\cos rp, + eosgr)- 4sinpr, ,\= poFouz(sn4, + sinqr) + PrcosBr"

B, = poFou2 (cos g" + cos gu)t P"stn p", B" = poFou2 (srng" - snrpr) - Prcos 8",
Cr= poFou2(cosq4-cospr)-rrsin4, C"= poFru2(snrg+ sin 9,)- P, cosp,.

Vpannenr.rr (1)-(3) clyrl<ar AJrr onpeAeJreHr.rr Herr3Becrusre uarroxenus. T'
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T, T, u Aaeleuus Rp Rz, R3. lIcr.:rb'ras EeugsecrHbre pearcr-rBHbre cunlr 3TH l,paB-
HeHUt [peAgraBaM B BnAe

\(qr"cos rp, - r1rrsin 9r) + T"(r1r"cosq, - n11sn e) = 4ry" - ArTr' (4)

(s)

(6)

Tr(q"rcos g" - rTrrsn q\)+ Tr(ryocosq" + r2"rsin rp") = Br4o - 8"4", ,

BseaeM o6oguaqeuu.f,

di= qt2cnsgt -?r,shgP aD= nr2cos(pz - ntrsing", A=44r"-44u,
a2r = qlzcos (p2 - ?2rsin 9", an = qzzcos(h + t1rrsinq3 ' B = Brr7"r- Brr7"r,

d31 = q3ftngl - n32cosgt, a3z = n3fiTr(p3 + q3zc.os(p3, C = Cr1u - C1n32.

Torga ypalneuur (a)-(6) rpr{HuMaror BHA

Trar, + T1zr" = A, 7"a", + Tra u = B, Trar, + 73d32 = C .

Orcroga nafigeu

Aarrau-C auar, + Bar"a'
dpa3122 + dz)d32atr '

T,(4.,,stn g, n t1rrcos 91)+ { (ryr, sin q - 4ncnst1l) = 6 rrrr - C,rly.

a

n C arra rr - Aa ,rarr + Bdrra,
- 

"tr6'rrqf' "rr"rr%
Heagsecrsne cuJrhr peaxrtrHu onpeAer{rorcs lrs ypaBHeunt (1)-(3)

^ Tsn(q, -q)-4sin9,+A,cosp^ ^ T,sn(rp. + q.)- n,sinq, - B2cose3
tl,_--_' TusiJn ez - qlzcos e2 nzrsin px + qncosg3

" 
* 4.i"(e. +q)-c,sin94 +c2cosgr

rlonyveuuoe n"-.,,"" """*1Ti;;l'.fi liu .u*o"u, pacnpeAereH"
rrapaMerpoB ABrDr{€HnJr Mexgy BerBtMIr l,2,3 peur:l v 3aBvcuuocru fiars-
xeHus or Konorp)'KrlrroHHHx noKa3arerefi H cKopocrlr BpaqeHrrt MexaHIl3-

Ma, a rartrce cBoficrBa Marepqara peMHt.

Ha.rx.rne canrr P' P, u P, s ]paBHeprtx 3axoHa I(oJrr{qecrBa ABrDIrcrlI{t H

B nojryqesuoM pertrenr.rll no3BoJltlor paccMarpuBarb ,rro6oro r'rg ABlx BI{yr-

peHHHx rrrKr.rBoB BeAyrqr.IM. a ilpyroro BeaoMhIM. Ecnu, nanpuuep nepslti
runaB gBrrercr BeAyqr,rM, ocTaJIbHbIe mKlIBbr BgAOMLrMr.r, TO KOHe'IHO P1>P?

u Pr>P.. Cnr'w P, r-r P, n 4aunou cnyqae Moryr 6nrr uonegnrruu cIaJraMIl

BO3HHKarOrqrO B MOMoHTbI nyoKa rr ocraHoBa MexaHr{3Ma, a Taol(e Bpalqo-

HI'II IIIKI{BOB.

Ecra ornaearrc.{ or npeAnorox(eHri.s, qro crtJtbl conporrtB jleHu.fl paBHbr

crrraM Tper{bl, ro roei!$r.Iqaenru 11, A, B u C npunnMaror au,q
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tlrt = cos Py 4r" = sin Br, I'ln = @s 9z'

nn = sin 82, n3t=cosB3, q.r=TstnBr,

,4, = poF6u'z (cos qr- cosqr)+,Q sinpt - R!),

,y= poFou2 (sncp, + sin 9r) + { cos B, - R!1),

B, = poFouz(cosrp, + coscpr) * P"sn 8"1 Rf 
' 
,

B"= poFou2 (srn g" + sin q4) - Prcos p" + R!),

C, = poFouz(cnscp, + cosgr) + P, sinB, - Rf) ,

C"= poFou2$nqr- sin 9r) -.Q cosfl +R!).

Bce ocranrnlre roe$$llqr.renru r.l perrrelrxe 3a4aqa ocrarorct 6eg ullle-
IICHA{.

Tarcru o6pa:olt, ecJrll rt3BecrHbl 3aKoH 3aAaHqe cI'IJrbI colpcrrriBneufit Bara

HJrr,r ee SKcrrepr,rMerrraJrhH6le 3HaqeHl.rt, To B ocHoBHbrx )?aEHeHlurx H nojry-
r{EHH6IX PEMEHIIJIX CHJIbI TPEHHJI JIETXO MO)KHO 3AM9H'Tb 3AAAHEbIM BbIPAXE-

HueM llru 3HaqeHHeM crrJrbr coupcnnBJrenux. TaKag MeroAr'I(a [o3BoJrter pac-

cMarpnBarb :rn6yrc ilopuy 3aAaHHs clrJrbr conporuBJrerir.rJl.

Ha.raruHrre r,r rexyqae Har{)I(eHI4t peMHf, creAyer BhIAopxHBarb B 3a-

AaHHbrx npe,qeJrax: oHo He AoiuKrro 6rrrr r.r:lr[Ir{e T lrfrv. wrc, nao6opor, c:ra-

6rru, rax Kalt EaalnarreHr.Ie pelreunofi nepeAaqn - ocyIqecrBJUITb cBt3b BaJroB

6eg xecrrrax co.rneueuufi, flepe.{aBaf, rrpr.r gToM flocrosgHoe ycurne.

Onpe4e:reuze HaqaJrbHbre Hartx(eal,rt peMut B MoMeHT nycKa Mexagn3Ma.

flycr npuro4uoro MexaH[3Ma nponcxoAlir B Teqeulrli He(oroporo BpeMeHH

0<t<t'. flpu r=0 cr.rrrbr qpsBoAa Pr P"u P, paut- Hynlo, a rprl Bo3pacra-

HHlr BpeMerrpr t or 0 Ao t' cturtr P (i: I, 2, 3) nospacraror ,qo r{eKoroporo

nocTorHHoro 3HarreHut, AocTaToqHoro ,qJI-'I [prrBoAa MexafiIl3Ma K ABI'KeHIlfi.
Harxxenae peMrrJr B neplroA BpeMenn 0 < t < tt Bo3pacraer m 7.. Ao uexmo-
poro guaqenr{rr Ti, rrc Tr, - 3aaqeHae crarr{qecroro Hart}KeHlxr, Bo3HrrKaIo-

rgoro npu P,=Q s 4= 0. IIpu T>?' uexaxugu HaqnHaer rpaqarrca. B pac-

crrarpnraerrofi 3anaqe npu t > t' crurbt P, u T, >Ti fiocrosuflbre B€Jruqrfibr.

VcJrosuq pacr{oBeczr peMHt Ha rroBep&{ocrr.r mKr.rBoB ItMeK}T BHA:

Trcos tp, + T, cns g, - R,(cos fl + / sin B,) = - Prstn I,
Trsing, +T"sttrg, - &Gin 4 - f cosBr) = PrcnsBr:'

Trcosg" + Trcos g, - R"(cos B"+ f sn f") = x.Prsin p2,

Trsing" - Trsinr4 -Rr(tsinp, + f cospr): -P"cns pr;

{cosg, -f cosq, -&(-c"sfl + f sin B) = -P..sin Fz,
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Trsing, + Trsing. - R, (sin B, + f cosfr) = -Prcos p,
3gecr u e Aa,irrrrefirle { 3Be3AoqKy nag 7 6yleu orrycKarl.
flocnegnlre ypaBneHr4r HaflH[reM B Br.IA€:

Trcos g, - T"cns rp" - Rlth1 = M Li \srngt +T2singz- R rlr" = M"', (8)

T"cosrp" +Trcosg3 - Rzrl2r = Ni T"sin q" +Trsin rp, - R"r\o = N"; (9)

Trcostp, + Trcosg, - &r?u = Ku {sinp, -Irsin9, - &4r, = Kr, (10)

rae'. M, = -4sin4, M"= \cos B; Nr= x.P"sin 8", Nr= -Pzcos 9z;

& = -r..i"4, K"= -PtcosFz.

I,Icx.nroqas Herr3BecrHbre cr.rJrbr peaxqr4ri, y?aBH€IrIrJI (8)-(10) npunoauu r
B IT,AY

Tr(t1rrc:rrsg, - qrrsn g.,)+ T"(qr"cos g" - qrrsin g") = M,qr. - M 
"qr, 

,

Tr(r1rrsing, - r1r"cosp,)+ {(4r, sin q, + qrrcosqr} = K"nr, - Kr4r".

Bse.{er,,r o6oguaqeHns

M = M.pr" - M 
"t1r, 

N = Nrr1", - N"r1r. K = K"tyrr- KrrTrr.

TorAa nocleAnr.r€ ypaBHeHIx{ [pLIHI.rMaIor Br'IA

Ttat + Tzan = M, Tzat + T$2, = N, Trar, +Trar, : K .

Cacreva ,nuuefiunx arre6paruecrr.rx yparueuufi (14) ur'aeer pereur{€

Tr(r1ucos g" - r1"rsin qr)+ Tu(r1ncosg, + r1"rsingu) = Nrr1r, - N 2rlz,

T_ M a rra r" - N a rra r, + Ka oa, - Metrdzz - Kaoar, + Naraa|
' a.,d".dr" + dardr"d,a!tdha32+ d3rd22d\2 t

, _ Karrd", - Md"rdr, + NarP.,
chzd 

\ td \2 + (r 22a Lzd 3 |

Heuenecrnne cI.rJI6r peaxql{r o[peAer{Iorct Ns ypannenua (8)-(10)

, _ Trs;l;,(g, - g\) - M ,sin tp, + M ,cos tp,
Ar = 

- 
4rrsingr- q,rcosq,

" r,rin(erld:4:'ntg_{.:glE-
K> =- 

nz..in e3 + ry22cos 93

o - - 4sm@:-8}Ii!!-8i rr!9le
^^ =-' ?31sin 9r - 1jrcostP,

flonyvennrre peru€fiut ro3Bor.tlor rlpocJreArrb 3a rSMeHeIrIttML r'r ngpe-

pacnpeAeJreHHeM HarDI(eHI4t Mex,qy BsrBtMn peMHJI AO MOMoETa rraqaJlo Bpa-

qeHlrr c aaAaHnofi cKopocrb u=const.

(11)

(12)

(13)

(14)
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@afiry.r,raen 3.3. - Tamxenrcxd ar- qenr ratfe4prrfl3, Kormeraycxdpep-
rouo6rurrno-gopon<xrri ancraryr, n.rn., ctfigr, rcr.I{..
Y3oeru{craH. Spramor M. - Tamerrrcrcrd rocrlllul

Illaprron Ceprm Mypta6aeBuq -,qo- rexcrrorrnoi Il nerKoi npoMhnlneHocr ,
y30eKHcraH.

rrPABU./-IA AJIS ABTOPOB

1. B rq?Har rpll{anarorc{ Wrcfixcr{ cra-
Tefi no BceM HalpaBtreH.ItM ecr€crBeEED( u
rexrfiIrlecrorx Ha]'x B .FJD( 3rceMrDrrpiLx, Ha-
6paHHhD( Ha romrorepe, HimerlaraHEbfi fla
o.&{oi cmpoHe JrHcra c nonJ.mprrbrM Mer(-
crporrHbrM ErrepBanoM! c no:rnru 3 cu co
BCeX CTDpOE rECr4 U .4ror€ra CO BCeMr{ MaTe-

pnanaMn B TeKcroBoM peaaruope "Word 7,0
('9?, 2000) rur Windows" (mern6 - 12 ryrl(-
roB, rapHrrrypa - Times New Roman/KZ
Times New Roman).

2. Crarrs noprclnaerc{ BceMrl armpa-
mr. O6rqni o6relr frl'ro[rctr, BK]rxxar ar-
Horarluro, nfleparlpy, ra6:ln6r u prgrr-
xr! He AoJDKerr trpeBHmarb 8-10 cIpaIIq.

3. Crarrr 4orr*ma conpoBo)r(aarrcr pe-
qerBEeii AoKmpa r n,I KarlE.4ara Ealx Atrt
aBmpoB, He uMerOr4D( j rexoi cTeIIerI{.

4. Cramx ,qororor 6rrrr otfopulernr r
cTporoM cooTBeTcrBnE co cne,ryloqtMtr
npaBr.{JlaMu:

- Vlflt no ra6,'orqav )rflceFrca,cHoi Ae-
cnr.rqxoi x;raccxt[xxaqun;

- Ha3BitHI{e crarbff: raeD6 -14 n}roaog,
rapwrrypa- Times NewRomal Cyr (a"rrpyc-
crcm, axrdcroro H HeMerForo s6troB), KZ
Times New Roman (,anr rasaxoom .mrnca),
3anraBHbre, xrrpEhre" afu arl qerrrpoBarffiHfi ;

- Imqa.lu u @wma(-r) aFropa(-oB),
IrojrHoe Ha3BaHne }^rpex,qeuujt: Kefn} - 12
tryxrcoB, raptr.rr!'pa - Arial (anr pyccKo-
m, aHfl ricrofo r.r HeMersom ffr]loB), KZ
Arial (Anr xa3axcrcm r:rrxa), a6:aq qenr-
poBaHHLrfr;

- aHrrcnarFx Ha M3axcroM, pyccroM ,r
axr.udcror,r ir3brrax: Kenrb - 10 n moor,
mplflffypa - Times New Romar (Aff pyc-
cKoro, arfJudcKoro u HeMeq(oro BbIKoB),
KZ Times New Roman (arrr xa3axcxoro

$6ffa), Ig?crm, orcrp cneBa-cnpaBa - I cM,

o,rynprcfr MexccrpoqHr l mrrepBaJr;

- TeKcr crarf,tr: rer:E - 12 rrym(Iol, rap-
I rrjpa - Tines New Ronnn (Aff pyccxo-
rc, ar{fJtrficKom E HeMerfl(oro BHr(oB), KZ
Times NewRoman (au re3axsom.Bbna), D.
nyroprcd Mexcrpo.ffid ffHr€pBaJr;

- urtrcoK trcflonb3oBatroi JrrrreparJTrhr
(ccrmlr n nplore.rarux e lSaomcu o6osua-

'{arorcfi cr(Bo3Hoft n}a{eparyefi q 3aKIuorla-
rorcr B KBaAparHbre cro6rur). Cmcon ru-
reparyplr gomeu 6rrru o$opMren B codr-
BsrcrBr.r{ c |OCT 7.1-84.- Hatrpanep:

JIHTEPATYPA
l. ABmp. I{a3Barqe crarbn /AIa3BaEre

rr<yTlHana. foa usaarxr. Tolr (uanpruep,
T.26.).- HoMep ('rart!'m.rep, Ns 3.).- crpa-
lflqa (Harynrep, C. 34. wm C.l5-24.)

2. Aqapeem C.A Ha3Bame Knnrr Meqo
IqaarxIr (Hanplnaep, M. ) I4g.qare&crso (Ha-

upnaep, Haye), m,u Enarorr. O6qee urcno
crparq r rcure (uangorep, 239 c.) EJtrr rorlc
permx crpaluup (nanpnrep, C. 6?.)

3 . Ilerpor !1.H. IIa:BaHue ,ryrcc€prarux:
.ryrcc. reHA. 6uoror Hayrc M.: I{a3Bartre mr-
cwrryr4 m1. llucm crpamul

4. C.Christopoulos. The transmisson-
Line Modelling (TML) Metod, Piscataway,
NJ: IEEE Pre,ss, 1995.

lla oraer6Hoi ffparuqe (r 61'uaNcrou u
3neKrpoHEoM BapratrTe) nprrBoaf,rcx cBeAe-

E{.f, oO aBTope:

- O.I4.O. nomrocr;n, yHerrarr creren! rI
yareffoe 3BaHue, Mecm pa60r6r (ars fir5mffia-
r$a B pa3,{eJre ((IlSrm a}rop5}t;

* rrorrHbre mqroBBle a,IQ€c4 HoMepa cJry-

Ncebnom n Aolramem rc.r@HoB, E-rmil (I[rr
cBra[ peErqtrr c aBltpatff, He ry6flfftrorc{):

.- HirlBiluue crarbtr E $awlru.r(-H) amo-
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pa(-oB) na I(a3a-\croM, pyccxoM n a.HrJlltrlcrcIr
Bbrcax (Aff (CoAepx€II.rDr.

4. I,Lr.ltrocrpafir. Ilepe'reur puctmtoB
r,r noapacyEoqrure fla,ulflcfi K HUM 4peaoc-
TaBrrror graeJIEHo E B obrutri reKcr crarLn
Ee Br$toyaror. Ha o6parnoi croporre Kar(-

,{om prc}.HKa cneryeT }'K43.{rT6 em troMep,
rra3BaHHe pEq'Itr(4 0aMfirrtro zrBTopA Ha-

3Barrn€ crar6lr. IIa ,urcnere puc1rn<r u ul-
mocrpar[m a $opaare TIF I,Ilq JPG c paspe-
mermeM He Merree 300 dpi (tfa6rrrr c in:raim-
eu <Pnc1>, <<Puc2>, <Prc3> urg.).

5. MareMara.recxtre r[oplry:u gornrmr
6rrrr na6paru ran Microsoft Equation (Kax-

aar OopMlrra - oeff o6aem). Hl'llepoBarl
c:rq4rvr:nnm re $opnlrDr, Ea r0r0p5re m6e-
IOTC{ CCbIJIKI{.

6. Ancp upocmrpcaer r.r Brcnpyer rpafi-

KU CfarbE tr Eecer glBercrBetrrocrh 3a coaep-
xaHrre crar6u.

7. Pe.qaK[rr He 3:rHuMaercx Jtrrr€par]?-
Hofi x cm;ucrE recKofi o6pa6orxofi crarru.
Fy(oru{cu tr AncKgrhr He Bo3Bparqarorc{.
CrarbE, ooopMneHrbre c napyueHueM Tpe-

6oBarxd, ( n'6rrd(al[&r ffe npr.rHrMarorcr E
BcBpaqa$rc.{ aBmpaM.

8. $rororcr rr ,rycKsry c Marep[arai,q
cJreIryeT HarryaHrflTb no a4€cry:

637 034, Pecny6tw,I&salara4 cllanro-
4ap, yn Jlouom 64,

fhBno.uapcKd rocyaapc'rBeffi-bd }.Ifl-
B€pcfiIgI lcr. C. Toparh,rpoBa

(Hry'ru,fr qAgrerEcKd qeFrp IIry>.
Te,r. (3182) 45-l l-23, 4s-1143.

OaKc: (3182) 45-tt-23.
E-nail: publjsbtOosulz
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