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Cmnproe Earerufi Htaxonaeavtq2, g-p rexx. nayx, npoQ. (en-smirnov@i.ua);

Cxnap Bnranufi AnexcaxgpoBvr.r2, xaH4. rexH. HayK

1 fOy BnO <,[oxeqrni naquoxanunutfi rexxuqecxvrir yH14Bepcurer), r.,[oxeqx
2 Crapoocxonucxufi rexsonoruqecxuft nHc:ruryr r,ru. A.A. Yraposa (Qrnnan) OFAOY BO <HaquoHaauxurfr 14ccneAoBarenbcxrfi rexxo-
noruqecxmfi yHuBepchrer (MlulCuC>. Poccua, r. Crapufi Ocxon

Crarun nocrynnn a 21.1 1.20"1 7 t.

Paccuo'rpeuu npnnqNn 4ericrnr4, r4 MeroAxKa pacqera KoHcrpyKTr4BHbrx 14 aHeproculoBbrx napaMerpoB np,,rBo4a nonofi crcreMbr pa3rpy3Kr4

uraxrxoli r43BecrKoBo-ra3ogori ne.ru. flpe6,roxennat MeroAr4Ka noaBo,rrer onpeAellrrr neo6xo4lruoe 3HaqeHr4e MorIHocrr,r ale(TpoMexaHl,r-
qecKoro npr4BoAa cr4creMbr c par{r4oHalbHbrM KolxrrecrBoM noxei-cxpe6xor 4rrx o6ecneueHu.e aa4aunoli npor{BBoAIdreAbHocrn neq},I Bep-

Til(a bHoro rrrna c MaKc[MaAbHo Bo3MoxHofi panuouepnocrbro BbrAarrx o6oxxeunori r43Becrr{ no nepilMerpy rroABrrxHoro [oAa c yqeroM r

MexaHr,rrrecKrrx xapa(Tepr{cTr{K cbr[rrero MaTepr{ala, a TaKxe KoHCTpyKTrrBHbrx aaPaMeTPoB ycrporicrna.

K.,lro.regrre cAoBa: [axrHa, neqb; BbrrpysoqNoe ycrporicrro; v3Becrb; cr,rnytuir MarepuaA; xpyrnqnit MoMeHT; npr{BoA.

T lf szecra ur4poKo r4crrolb3yerc, B KaqecrBe Qrrrc-
V Lr^ s rrlerannyprr4rrecKoM rrporr'BoAcrBe c Ire-
Abro yAaAeH]lilfl 143 qlyfy]flIa u craLt4 cepbr 14 QocQopa.
B nacroarqee BpeM.f, ee lolyrrarcT rryreM o6xutaus-
BecrH.qKa r 6apa6anHux Bparqaroqr4xcfl fleqax r.{ rle-
qax ru€xrHoro rr,{na. Brraro4apa prAy nper.{Myrr{ecrB

B rroc^eAHr4e foAbr npeAnoqTeHr,re orAaror rrraxTHbrM

o6xurosrrru rreqaM. Hoprvraruua, cyroqHa.f, nporr3-
BoAr{TelbHocrb [axrHbrx flerrerz, cocraBl.alotqa.f,
145...1.60 't t4zBecr:r, (CaO 6o,ree 9Oo/o) Spax4uu
0...80 uvr c Hacunsorir rrlorHocrbro 1,0 rhr3, AoAX-
Ha pery^r4poBarbc.fl B rrpeAe^ax 40...160 r 3a crrer
BO3MOXHO CTI,{ I43M eHeHIl,I t4HT eHCIBHO CTr{ BblAiaqrr

KycKoBoro Mareprra^a. Pa6ora arperara B saAaHHoM

TexHo^ofr4rrecKoM pexr.{Me Bo MHoroM o[peAe^.seT-
Cfl HaAeXHOCTbIO U TeXHL{rIeCKI,lMrI BOBMOXHOCTfl-

Mr,{ ero crrcreMbr Bbrrpy3Kr,{, Qyurqr,ronupyrorgeli n

BanbrleHHor;r 3oHe c [oBbr[reHHbrM AaBAeHraeM (Ao

700 una ro4. cr.) ,{ reMneparypoli oxpyNaroqero
BO3Ayxa, AOCTT.{rarcqeil +60'C. K rnaeubrM Kpr4Te-

puaru aQQeKrr4BHocrr4 pa6orbr ycrporlcrB BbrAaql,r

o6oxxeHsoh uzsecrv uB neY'eil [raxrHoro rr4rra

c^eAyer orHecrx o6ecne.rNeaeMbre r,{Mr4 creleHb
paBHoMepHocrr4 Bbrrpy3Ku r4 npeAe^br pery^r4poBa-
nu.f, o6reN,ra Marepr4a^a, nocrynarcqero r4B arperara
B eN Hvt\y BpeMeHr4.

B axu u r,ru Kplar epv tMvr o r{ eH Kr,r a $ Q e xr u r no c r n
er(cflAyarar{ vrv palr py B orrHori cr4 creMbr cleAyer raK-
xe cq},rTaTb ee HaAeN(Hocrb ,r peMoHTo[prrroAHocTb,
B CBfl3t4 C rreM KOHCTpyKUr4s CXCTeMbT AOAXHa O6eC-

flerrrrBaTb cBo6oAHbrrl AocTyn Ko BCeM eAeMeHTaM,

rIo.AiBepxeHHbIM Bo3AerlcrBuro BblcoKux rexHolo-
rr4qecKr.{x HarpysoK r4 rp e 6yrcIII vrx ilepuo AvtqecKorl
BaMeHbI. OrueqeHur,Ie [oKa3arell4 B 3Har{I4TeAbHoiI

Mepe 3aBr4c.f,T or KoHcrpyKTr4BHbrx oco6eHHocreri ,{
lpr,{Hr{r4[a A eirc"tBt/rfl r4cno^bsyeMorlr s neqr4 cr,{creMbr

Bbrrpy3Krl.
Yxasaunrre ycrpoficrra ycAoBHo MoxHo pa3Ae-

Ar.{Tb Ha rpr4 ocHoBHbre rpyrnbr ro Br4Ay pea^r{3ye-
MOrO B Hr4X ABr4XeHraX rA $OprUe pa6O.rerO OpraHa.

K nepeor,r rpynne orHoc.rrrc.f, cr4creMbr BbrrpyaKr4 c

BO3BpaTHO-nOCTy[aTeAbHbrM ABr4XeHr4eM SAeMeH-

TOB, nepeMeqarcqux MaTeprra^ oT qeHTpa Hl/lxileir
qacTu [raxTbr lleqr4 K ee nepr,rsepvvr.BTopafl, rpyflIla
ycrpor.rcrr o6re4vruena B cr.{creMy c Bparqarcqr4M-
c.s [oAoM, cHa6)KeHHbrM cfler{r4a^bHbrMx rpe6HrMrr
n Qoprvre cilupatr vtrti KpvrBotrauerZnnrx Aoflacretl,
oTTecHrroqux o6xr4raeMbrrT MaTepvaL fipt/r noBo-
poTe oTHocr,{TeAbHo lj.]r'rxlilel;t tqacTl/l IIraxTbI [errrl B

paAr4a^bHoM HanpaB^eHr4r4 oT ee r{eHTpa^bHoit ocvt

K Kpar.{Herl KpoMKe roAa. Orlr{qr4relbHori oco6eH-
HOCTbIO yCTpOrzCTB, OrHeCeHHbrX K Tperber;I rpyue,
flBLg,ercfl. Bbrrpy3r(a Marepr.{a^a cneqr4a^bHbru 6a-
pa6auou r,r^r4 KoMrrAeKToM po^rrKoB, Bparqarcqxx-
c.f, c [oMorqbro vt}{{uBetqya^bHoro ,r^r.{ rpyflnoBoro
e^eKTpoMexaHr.{qecKoro rprrBoAoB [1-9]. Kar noxa-
3aAI,I pe3yAbTaTbI BbIIIOAHeHHOTO COflOCTaBI4TeAbHO-

ro aHa^r43a AocTor4HcTB ,,I HeAOCTaTKOB L{3BeCTHbIX

cr4cTeM Bbrrpy3r(r4 v3Beclvr r,{3 uaxTHbrx o6xurosnx
neqer;r, Aa^bHeriuee I,rx coBepueHcrBoBaHr4e cB.fl-
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-HaxgBH) vr vrheu arxBm x deuHl oraluoruxrqwudu

'V7 edaxulrg oroHwardu u,r.cosxdagou 4ouxddeu un

Hegodr4rHowc tlunVavooll'g wodorx[Vad-dorow c

rdoHHesrg)' y 7 wr,eVadalr Iaoxf,arrI'IHox wosrlVadcou

'g7 4audartam l4ouVoandu adruah a 4onnalnawsed

-1.;,

l\
ilt ilt I t1 I
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HUMVL HrlXHr4M TOpqOM ruaXTbI 16 UaXO4UTCflKOHVT-

secKLir Ko^rraK-pacceKare^b 1, xectxo cBrSaHHbII;I C

Kop[ycoM rrearu, K KoTopoMy vtsIIyTpu IlpuKperl^e-
Hbr noA 3aAaHHbIM yfAOM aTaKL{ HO)KI,{-CK?e6KV 15,

paBHoMepHo paccpeAoTor{eHHble IIo [ep].{Merpy HaA

BepxHerl noBepxHocrblo rloAa.

Ycrpoficrro pa6oraer cAeAyIoqI4M o6paaou.
Ilocrre o6xrra vlBecrvr ee KycKrI HaxoA.src, Ha KoA-

laKe 7 u eepxuetil rloBepxHocrl4 noAa 4, pacnolara-
.scb no ero flepl4Merpy noA yr^oM ecrecrBeHHoro
orKoca r4 rro^Hocrblo 3aflo^Hrs 3a3op MexAy rIoAoM

vr Hu:x}i.eir qacrblo ruaxrbl 16 rre'tw. flpu otrprrrHu
3acAoHKr4 10 vr sxlrc.reHr4r4 Morop-peAyKTopa 5 rpa-
rrleHr4e oT ero BblxoAHoro BaAa qepeS KoHI4tIecKyIo

repeAaqy 1l uepe4aerc, ruecrepne 13, Koropa.a

o6ecueqrsaer crzHxpoHHoe BpalqeHr{e By6qarblx
Kolec 7 sa ocgx 8 r no4rur.lnHl,IKoBblx o[opax, pa3-

Mer4eHHbIx r ouopnofi pame 12. Buecre c KoAecaMI4

7 oruocwrenrno ocefr 8 6y4yr Bpar{arbc.f, Beprlr,'
KalbHbre [aAbIIbI 3, pacuorroxeHHble B qul.tlrrqptl-
qecKr4x oTBepcTl4.f,x, BbIrroAHeHHbIX S H;z.Xr.eil

onopnoit [oBepxHocrl4 noAa 4. Erraro4apfl ToMy,
qro rralbr{bl 3 clreulenlt Ha oAI'IHaKoBoe paccro.rlHl4e

(ar<cqeurprzcurer) B oAHoM HarrpaBAeHrIt'I orHocl4-
relbHo oceir 8 cI,IHxpoHHo Bpalqarcquxca sy6uarux
xottec 7, no6 4 coBeprraeT n^ocKorlapa^Ae^bHoe
[epeMerr{eHl4e Ha relax KarreHus. 6 orsoct4TelbHo
HrrxHero ropqa [raxrbl 76, r,puev,rtorc 6yuxepa 14

u noxerT-cxpe6ror 15 (cru. puc. L, 6, nyaxrwpnue
t vtruuu). Ertaro4apa atorvry cnolZ r/rsBecTLT rozrulunotl,
paauoi.r Ba3opy Me)KAy rtwxuefi. rracrblo waxru 76 u
loAoM 4, to xpyry BblABt{raercflvtl-ttoq BblxoAHoro

KolbrleBoro orBepcrl4.a uraxrbl x nepraQeprarr rloAa

B BoHbr pac[oloN(eHvs uoxeft-cxpe6xor 15, xoro-
pbre ocyqecrB^rlor c6poc Marepl4a^a n npuer'IHutl
6yuxep 14.

B coorserctBt u c or,vtcaHHblM rlpr{Hql4noM pa-

6orlr ucca.eAyeMoro pa3rpyaoqHoro ycrpotTtcrra,
MOXHO [peArIOAO)KI,{Tb, trTo ero npoI4SBoAL{TeAb-

HOCTb Ha[prMyIO 3aBllcl4't oT TIAOIT{aAI4 TaK Ha3bIBae-

rvroli <gosn o6MeraHu.s) uoxerT-cxpe6xor, ux qr{c^a

,{ npocBera MexAy xpouxori latrxle.eit Konu'recrofi
qacrr,r ruaxruolZ rrev,uw noAoM. CorzracHo pacverHotl

cxeMe, [p],rBeAeHHoil ua pvc.2, a, Qoprrrytra AA, o[-
peAeleHr4s o6ecneqnsaeMoro o6reunoro pacxoAa

r4Meer cne4yrculnrl eu4:
V = ll3S^ *hZf,

rAe S-u, - MaKctIMaAbHa.g [AoIqaAb <aoHbl o6uera-
Hr{q> Ho)Ka-cxpe6xa; h - npocser MexAy uoBepxHo-

crbro noABl4xHoro [oAa ,r lattxueir xpouxori xop-
nyca uraxrHoh ne'sw; Z - wac,\o noxetZ-cxpe6xor;

/ - pa6o.raq qr,IKArIqecKa, qacrora [oABI4)KHoro

rroAa.

f[^rrou1a4r (3oHbr o6rvreraHu.s) uoxa-cxpe6Ka 3a-

B14CI4T OT MaKCr4MaAbHOfi AAI{HbI nepeKpblBaeMrofi vrvt

TIACTI,I TIOABI,{XHOTO IIOAA (I^^,) W 3KCI{CHTP'{CI,{TETA

IIeHTpa CaMorO nOAa oTHoCrITeAbHo reprrararrluoti
ocr4 orropHolir pavtt, paBHoro cMeIrIeHI,Irc (r) uarrn-

r{eB, rroAAepxuBarcrr{I4x noA, or ocetT sy6uarblx Ko-

Aec, Ha Koropbrx oHL{ 3aKpelneuu. B coorBercrBlrl4
c Qoprvrora <<3oHbI o6uetauus> uoxetZ-cxpe6xoe (crr,I'

puc.2,6)
S =nf12+2rlmax max

Puc. 2. Pac.rerubre cxeMbr AA, orrpeAeAeHI4,

npolrsBoAr{Telb}rocrrr crrcreMbr Bblrpy3xx usaecru (a) n
cocraBlrrotqnx o6rqefi rexnonoru.recxori HarpyaKrr rra npxrr

rroABlrxHoro noga (6| MoMeHTa corrpo'tvBl'er^r4tt c]r  TpeHrrt a

onopalx u cr{ br cABI4ra c^o,I Marepua^a

-], t

1,,,,, tr

dr* 
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8 = Z - ? tL= Z - I tg = Z - 9 tl = Z - D

:eoxgadxr-4ax<or avrtrr wouril{vsud ndu
<<rnHErartrgo Hoa)> Br{Haxovouced xoVrdou r ewdo6 .g .rn4

'Bxgadx)-BxoH (nr4H

-Brewgo rqHor> r4vBlnovu ar,rHehBHs aaHvad) - 
o'5 

rv,
'u'sz = 

o's

uoxgadxc-l,raxoH xe)s (rr4HeJawgo
noe) ravBflovu uondewwdc aunarrune aalndxal

'ewudar
-uw runad.r, orassadrdna .r,uaufiuQQeox - dr31 levu
-udaruw orowaeruaVJ aorrf, g ruHaxrduuH arqHqvBw
-dou - g l^tvsVl aunavsrrJ,oduo) aoHsvBhen - 0t aV.r

'dr8lo+ot=d'l
'[11] l<,loged wrsnuuV o11

'uwud
-aJBrr oJotraur[sVc aov) a rusaxrduuH arqHqvaJeJ

dr
-BX - I :SOX9adXJ-4aXOH Xa)S (<rr4HBrawgo HOS>

uVulnovu uonduwrurb araHahuHs aalndxar - ''"g aVr
.orro..si 

= 
,J

nuawada
u,ruawow fnfurCxau,t a nwaxgadx)-nwDittoH nwa)a av
-ondautow oeantutqc sov) u?naQ) avp rcaofuurCgadu,t

'ovnc yaudawwtc - xnH en raaday'ar4ffiorrvserJo)
alilHgoHf,o asV raenorvxs'BVou oroHxr.rgVou Vosudu
un retuordsl-lwal'uxeddreH rBx)ahr4JovoHxal

't1Q + *'-l 
- 

uy), 
- Z Uexor ov)r,rh eVdxrg

'uVou o.rosxrsVou r{uVud - 'y aVr
,ztz=u*"'-I-"Y)uz

orqJJor rrdJr4geg qrugedrss oHxor r aoxgadxc-uax
-oH EV)r{h oJoHqvBWr{Juo rr4Hexr4rcoV auuovc6

'r4hau r4ogoJr.rxgo r4oHrxem nxg{drrsa rqwar
-cuc udr,awuduu orougr,rlxddrtnox oJore ar4HahBHs

aoHqvBwr4)xer{ qJ,rvaVadu o wa.r,(u wrsHraneed or(fa

-orrvoagorr'qr)owr4)r4geg qu4rdvou oneedgoocavafi
'ledlee xrsHHawadg radgadr runaod,r,cou oJox)ah
-raQudr war4HBsosqvou)r,r J aoxgadxr-raxoH EVJr4h

oJoHqveHora[ed xcuou r(xsvoxcoll'r4wa) srBlrrirs
-adu onxvoV au aoxgadx)-r{axoH ovJr4h aoHqvewr,r)
-xBW EsJf,r4odrcd go.r,Hu[dug xlsHHadrorueced rv!
'r,rxedd.rrqg esrclaodrr,( rr)oHqvarr4Vogeuodu rcod
-udu srugr4narr)ago laVr(g au Bv)r4h xla aunanuvas(
aamr4ausvuV'rlqrugrqdxadau onwnegg rorEHr4hBH

aoxgadxc-uaxoH <<nrlHeJawgo rqHog)> BVJox'BrHaw
-or,n r oxenVo 'r4hau urdudox rsHr,rsovdo.r wogadr n
uVou oronxr,rsVou orqr;onxdasou r(Vxaw awaodu
s oJoHHaxovouced 'BvEudalew rlovJ BH yvts,tluaV

-gog xr4 r4aJ)Bv9o aHg rlxrlurVoxeu 'sog xrqgldaru
nVelnovu rJoudeww{r nr4HamqHaw{ a[sJ.rVavrs sox
-gadxr-uaxoH Bv)r,rh uvua:.uv asl' udtt yl l,eeavt vv
-as,i '<<yvrHeJawgo I,TI IBHog>> trBWaBI II{HBe 'svetrtovtt
'uufiuwdoQur nonnaVaawdu ev r,adVavr xey

'av)rlh wonhuvgud xttt tttdtt aoxgadxc-uaxoH
(rr4HBrawgo noe> eVou o.ronxugVou ultouxdagou
BH trr,rHaxovououd oJoHsvaru)oHJo rqHr,rJdux arsH

-dar,xedux rsHaVagudu wodorox en 'g'cud rar(dr.rdr,c

-orvvrr oxrah oHhorereoV alrgovcd org '(ruHuraw
-9o Ho€> xil rilrrsdxadau rlsmrdf,ro wardHusogadl
onavaovcdgo aoxgadxc-r.raxoH ov)rlh aonrurcduoV
oHqvBwrlf,xew 'war ) aJ)ar rg 'exgadxr-exoH oJoH
-Vo ornnnven radsrcrasroo) qr)oHqvaruVoser4odu

uBHqvBWr,{Hr4W 'xrr4sovf,d xrqnsud xllnodu udu eg
-rcr4odnl, oroHhosr(drrsa rsroged <moururxaQQe
qra)I4aeg ,laV,(g udogrqg oJa ro xex xel'oHqvogsr,rodu
qrBhBHgBH BgqvaH axxBr aoxgadxo-l^laxoH ov)r4h

'evel,rdarew

orowauxddrrqg Bf,oxJo oJoHHasr)arca vord - n aV.r

'nfl1"1 = t1

orqrJowr4)r4gus eVou o"ronxusVou nedx unau
I/oHrxEm rsHr4sovdor rxwodx rsvaVadu es woVoxrqg
wlqHxowgog oHqvBrur4Hr{w ) Hegrrs) l,aVtlg'vnett *r
eveudaruw Voxc rrqnqvoasr4oduowB) r)JaBhorvx)r4
wodorox vrdrt 't4 Jea)odu r.Tts.wvttlruoV onqvuwuc
-xEW 'xBJ 'uvuudaruw orowaexddrrqs srJr,ros) xr4x)
-ahr{HBxew- oxuevQ ro 14 oH'rqweror4) uonnoeddreud
sodrawedeu xuxcanudr,awoa,r xrrddV ro oxsvoJ, aH

tv)t4ttrua I4Ho xBx xur 'oHqvoggldodrr r)grBhBHtBH
rdrow aH Hr4hrrvas xrqHqver)o xadr runaneug

'uVou orqlconxdaaou Vus rcnatnrV
-oxBH 

""-/ exgadxc-uxoH rlJ)Bh llauvY orlHqvewrrc
-xBr r r4 t eluttmoavdx riravud urJeHro Jalvav) wr4H

y'uarar4odrcd l4arconHago)o xrsHsrarx,,(dr)Hox sr4

yVoxlvt roruwuuudu trr4HahBHs arqHHav)r4h xW 'uw
-Iqwr4)I4sBtaH r)Jolrvsr Hr4hl4ves aaH g xutnrVoxs
<rr)BI1 dvr(wdo Q or(nsandvou wadd uervene od11

{2,4('"* lrz + 7 1 

"tu)g 
1 1 = 11

aJoJI4 g
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B csorc oqepeAb
S =0.5(S +S )=nfl2+2rl ,
-cP ''max mrn' cp

rAe /cp - cpeAHee 3HaYeHI4e AAI4HbI rlepeKpblBaeMorr

HOXOM-CKpeoKOM .{aCTU TIOABI,IXHOTO [OAa, paBHOe

o.5(l + / ).
' \ max mln'

Taxuvr o6pa3oM, cyMMapHaq cI4Aa, rpe[.srcrBy-
rcua, nepeMerrleHl,{to TIoA,BI4XHOTO rIOAa llppl OTHO-

cr4TeAbHoM cABr4re Marepl4a^a,

F,= Z(nf 12 + 2rl.n)(to+ otgq).
O6ycrtos,reHuwir, F, MoMeHT co[porI4BAeHI4s,

oA,HoBpeMeHuo 4etic rry toquk Ha yerbl p e sy6vatrtx
KOAeCa

Mr= F.t.lr,
rge t. - ycpeAHeHHoe 3HaqeHI4e paccro.rlHl4q MexAy
ro.rxofi llpl{AoxeHl{fl cocpeAoro'reHHoli cI4AbI K Ho-

xy-cxpe6xy r4 ocblo BpaueHrlf, ay6uarrx Kolec, Ha

KOTOpbTX saKpe[AeHbl fIaAbI{bI, TIOAAePXI,IBaIOqI4e

no4euxuut7 no4.
3Ha.reHrae f" onpe4e,r.aerc.f, KaK cpeAHee apra0rr'Ie-

TI,IqeCKOe MI4HUMaAbHOTO 14 MaKCI4MaAbHOTO 3Haqe-

uufi eroro reoMerpl4qecKoro rlapaMerpa, I(oropblli
nolyqaror rpa$uvecxr,rM MeroAoM, Ilcflolbay, BbI-

norrHeuHurT B Macrrrra6e qeprex AaHHoro y3^a pac-

cqrrTblBaeMoro MexaH14SMa.

Bmopat cocmaBtflK,u,tax o6u4eil cuuu mexHo'
lozw4ecKozo conpomuBleuun o6ycttoBleHa rpeHrl-
eM B ynopHbrx [OAIIrI4[IHI4KaX KarreHI,Ir, Ha Koropble

onrparorc, ay6uarue Koleca, Hecyull4e no4ruxHtul
no4. Moueur corlp orI4B l'elattfl, sHssaHurIli cv r.aMlt

TpeHr{.a 14 oAHoBpeMeuHo 4eficrryror4tttit Ha rrerblpe

ay6vaurx Koleca
M =(G rG )k U l2\.| ' tr c.u' np' n.(

r4e Gn - cI,IAa rfl:xecrw [oABI4xHoro noAa; G..^ -
cr,r^a rflxecrr4 cro^6a vsBecrv Bblcoroll lLI, Haxo-

lXqeilct B [raxre IIeqI,I HaA BbIrpy3oqHbIM rIoAoM;

kno - npnre4euulttT xoa$QraqraeHT TpeHrLs uapr'I-
KorroArur4[Huxa; d,.* - cpe1uuir AI4aMerp ylopHoro
rx aP,r Ko n oA Iu I4 rI H I4 Ka.

Morquocrr, rpe6yelrax AAq [peoAoAeHI,Ir rex-
Ho^oruqecKofi uarpyaxu

N = (Mr+ Mr)al\
rAe co - yrloBa.f, cKopocrb sy6uarux Kolec, Ha Koro-
pbrx SaKpenAeHbI naAbI{bI, yAepxrrBaloull4e noABI4)K-

urui uoA; t'y - o6rryfi K.n.A. MexaHrI3Ma.

Yrrrosas cKopocrb ay6varux Kolec, coo6r4aro-
qr,rx nocpeAcTBoM [aAbLIeB ABI4xeHI,Ie [OAy C I{14-

xrur.{ecxoI; vacrorora_/
a,*= 2rf.
Tpe6yevraa yrloBa.r cKopocrb BaAa Morop-pe-

AyKropa
o*.p = or.*in.ni..n'

rAe 1"., v i*., - [epeAaroqHble rrrlc^a npxuoay6ori ra

rouuqecxoli flepeAaq.

fipoeepxy npaBl{AbHocrr{ TexHL{qecKvIx pe[e-
uuri, aaAoxeHHblx B KoHCTpyKqr.to norofi cl4creMbl

BbrrpysKr,r cbllyqero Marepr4ala ue uraxrnotl o6xw-
rosoll nerrl4, a raKxe KoppeKTHocrI4 [olyrreHHblx
BaBr4cxMocreil 6tt pacqera KoHcrPyKTrrBHbIx L{

sHeprocr4^oBbrx [apaMerpoB, BbI[IoAHI4AI'I Ua QU-
eu.recxori MoAeAr4 rteql4 rlpou3BoAl4TelbHocrblo
l2O rlcyr, r{BroroBAeHHoI;{ B Macurra6e 1:20 (puc.4)
C CO6rrrc4eHI4eM KI4HeMaTI4qeCKOrO I4 ATIHaMI4YeCKO-

ro no4o6ux.
B xo4e la6oparopuoro aKcnepI4MeHTa AA, pe-

wrcTpa\utL B pexr,IMe pea^bHoro BpeMeHI4 MoMeHTa

collporr{B^eHu.f,, flpeoAo^eBaeMoro [pI4BoAoM Mo-

Ae1rI'4 CVTCTSMbI, I4CnOAbSOBaAI4 KOHTpOAbHO-U3Me-

purer$untir KoMnAeKc, BKAIOqaBIUI4fi CneqUanlHo

r43roroBleHHrrfi reueopesucropuufi npeo6paaona-
TeAb, qerblpexKaHalbHbtil ycttttur ettb nepeMeHHoro

roxa YT4-1 u IBM-xorunblorep c ycraHoBAeHHoI;I'

Ha ero rur4He flAaroit L-154 72-paeptgrtoro MHoro-
KaHaAbHOro auarroroql.IopoBoro npeo6pa3oBare^.s
(AUn) Quprntr L-CARD. Teuaopesucropuuti npe-
o6paaoearelb AA, KoHTpoA, Kpyr{Irlero MoMeHra,

flpeoAo^eBaeMoro flpr{BoAoM, BbInoAHeH C rIC[OAb-

BoBaHrreM Soruromtx AarrrI4KoB c co[porr'IBleHueM
200 Orvr, coeAI,IHeHHbIx rlo MocroBoli cxeMe. Xapax-
repulrir BrrA perl4crpl4pyeMblx c ero [oMoIrIbIo cur-
HaAoB [pI4BeAeH ua puc.5.

I4auepeHurte BHaqeHI,{q Kpyrrtql4x MoMeHroB,

paBBXBaeMbrx npu SynxqrloHl{poBaHlr.lr. Moqell,r, ct c-

TeMbr BbrrpysKr4 rrSBecTI,I ilg O6XrrOSOir, netu, cpaBHr{-

Puc. 4. (Dll,srl\ecr<a, MoAe,rb cncreMbt Bblrpysrc.t usBecril
lra uraxrHoi o6xxronoft nequ c ycraHoBAeHHbrM B

(nueMarr{qecxofi r4enx [p]rBoAa reusopear{cropubrM
npeo6pasorareleM A,r, xouTpolr ngMeHeHI{.x BHatrenrrq

xp)ryrtr{efo MoMeHTa

ru ffi
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