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PEEEPAT

Crp.32, puc. 3, raó¡. Ï.

gcraroqtue gâIrpfiffieglle; nOKpHTILE cîepfrnefi, IIJIACTffI{Ofi tr

r¡ffJrdqqpuqecntrx oóo.noven ; Teopfrs ÐKcnepuMeI{TaIIbII}D( M6TCI,4oB¡

Merogbr sa¡{epa Kp}IBIaaIIH u ¡eÉopualplø; nepeuonl{octË napauer-

poBynp}rrocfl,r;aurpoTtcl/ruaufigÐltcueplãMeHTaIIÉIIbIxÃaHHmCaHa-

fir{rrÆqecnlduu ðopnry¡la¡n¿; radJIIãUu $yrm4aft; nporpar{Ma ÃJIs BH-

lryI0üeHirIfi IIApaJueTpOB nA ÐlFM.

PaspaõoraHH reoperuqecKfre ocHoBtI ÞKcnepøMêHTâJIÉHEÐt MCI-

To.qoB orrpeÃeJrerü{s ocîaroqxhrx lfanp"msesufi 3 lÏor{pHr$ff( crepffiHefi

(no.uoc), rlJracruuor( fi rIlTJrrdH[p]TqecKEx oóo¡oqex c yqeîoM nepe-

MerrHOCrU ilapagerpo3 ylrpyroe1g IIO ToJllUøHe. PacCn¡oTpeHbI: Me-

îo.q Baruepa KpøBTTBHH (u¡n rporldda) I{ Mero¡ saraepa .UeðopMar#u

IJrfi CBOóOls¡tx ?I ffieCTKo SaIIISMJISITH¡IX CTepxHeü u ffIacrngg¡t;

M6To¡ BaÀ/{epa .qeðopMar#r ¡.lrfi .E/IuHHofi cnoóo.unoü rosxocresRoü

oóo¡oqru.

Ãns uontilmer{trfi r{aÃe}aHocTil pacqeToB lrpe,qJlofieHo ÃaHHbIe

?r BMep e Hufr HpøBa B rÍbr E,qeðopmalIuü aunpon clautrponaîb âHaIIøTuqgc-

KrmíE &opnry,ra¡¡a, rtapauerpn KoTOp$r otÐe.UeJffmr fio yCJIOBøø HaIiI-

fiyquero npudaumelÍfi8. .

Ha þItsM cocra3Jlegbï raóJmUu $YsnIWft, ytrpoqanrqfie BHqøc-

Jrerme ocraror{Hbr:c HarpfrKeuufi B noKpHTIIfix cgoóoÄu¡nc crepmlfeft

a trJracrnuon. Ha sBÉifte "lViAJlfOJI" cocraa4ena lrporpauMa .q/Ifi Btt-

qucfieumfi AapaMËTpoB Sopuryrn, AuÍponc?Imrpyldl1efi oxcnepumeu-



t1ü

Tarrbrlue Bgaqeglrfi ,Ueðopløarmn Togltocrensofi ryJMgÃpuqecnofi

OóO¡OqttU. ïïpmselelfg gHAqeHUE IIApAÀ{eTPOB, Buqøcffeugne' .qfitr

ffieJreBHÉüC Fa.Ilbralffrqecgnx uoltphl1üfi na 3lßn¡ ilftft¿¡tcfi-!|n.
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IIepeqeEb coTtPaueHufi

4 - roJnffi{HA IIo"UJIofiIffi (uonocu ' tlJIacTIãHIttr{ ' oóo"novnø) ;

h - Texrua.s roJÍlüuua IIoKPbTT?Ifi;

h2 - ToJIt[nHa troxp$r]Is;

z-paccTofrEl4eoTBepxHeroocHoBa}Ilffino.uJloxKm;

6o(h) - HAIïpfifreHøe B IIoBepxHocrHoM cJIOe ITOItpËirHs (uavars-

Hoe l{anpsfieÏ{Ide);

õ(z) - ocrarorluoe IraIIpseeH?Ie B llolcpbÌwlfin;

C(h) - paccTofiHffe nefitpa"rirsofi IIJIocKoctfi øeruóa or aJlocKoc-

, TI¡I ConpfrtreEg"fr IIOJIJIO$Kø I[ n0l(pbïT]rfi;

èe(h) - KPuBlIsHa noÃJlolllftI/I;

6h) - ¡effoprraar¡øa na csodo,Euofi ctopoue ro.ffIo:llxl¿;

E(z) - nepeMeHsuft IIo roJjqmHe Mo,4yrfb yrpyÎocrn;

ï(z) - fiepeMensufi no ToJIII¡tlIHe noe$Suqrenn lÏyaccoua¡
" 

E"(z) - ilepeMesgufi no TCIJIIIIï{He napauerp yu'p}rrocru , E"(z):

-/ \- E(z) ,4rrs crep$Hn rr E"(z)= E(rl[4 -J¿¿r)J ,IIrIn

F.nacrnnnll lr oóonowtt't;

EL - ivlo,fprb ynpyrocrrã ïïoÃJloffir{r4 (t:t) u roïtpbïr}Ia (i-=Z) ¡

JL¿¿ - xoaffiirqmegr 1lyaecoua fio.UJIoffI(I{ (t=4) n noftpÈlrms

(t=z) i
-*b¿ - rrocroesnuft napagerp yrpyrocrfi , Ef = E¿ ,4JI.fi crepffi-

Hfi rlr Ef = g¿ /(/-yù .qfirl ruIacrmllxla u odo¡o.n{il;

- orlloueul,ïe napaMerpoB ylrpyrocrü, y' = ef,/Er* i

- óeepaeuepnafi Terylqafi ToJIq?IHa IÏoItpHTIffr, T= h/h,

- óespasmepnoe paccrofiHøe' 1=zf ha i

V

,l

4
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f - óespaaMepl{alî roJlulrna roffpÉtrldfi' î= h"f h, ;
600) - HalTpfreeuue B IIoBepXHocrIIoM cJIoe (uava^nruoe HaITpfi-

n*enue) npn rl= o ;

T - óegpasnaepuufi napa&leq'p, onpeÄeJjmilllrfi xapaxrep ?I3Me-

t
HeÏItrfi l{alrpfifieÏfEfi B IIOSepXEOCT]IOM CJIOe IIORBHTÎ/IE;
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f. BBEAEHI/lE
Ò

0craroqr{bre Frarrpfiffiellus BoBH}II{Amr fipIã HapaürdBaHTÃrI" iloqTl4

Bcex BI,TloB llol(pbrfIdfr fr .qocrr{ra¡or T{acîo BgaqfrTefirgoü BeJIIdquHhI.

vlggecrso, EarrpuMep, qTo ffp4 orrPe,4eJreHI{HX yCJIOBUÐ( oJjeHrpoJrff-

gA OCTATOÏ¡HËTE Hâ,TTFfiffiêHUfi B XPOMOBËNC I{ ffiEJIC3HIffi IIOKPHTUffi

MOry1. CTaHoBmTbc.E HACTOJIbno do¡g[Ingl4r qgo' n6fip¡mne pACrpeC-

KUBACTC.E.

BHaîreHpTe npoóJreMbr ocraroqmÐ( Hanpfrmenfrür Boglrsnanrtlln(

rlpu HApåüuBAHmI{ trOrpbltnft c IIeJIbIo BOCCTaHoniIIeIfHfr ÃeTAIIeü Ma-

rrrlÍH, o¡rpe.qeJ¡fi e T Cfi IIp em"4e B C êFO CJIe4ngünMI[ Oó CT6.ÊT eJIb CTBAMIT :

I. Mer¡o,qH pacqeTa HA npOqHOCrÞ, ocIIoBAHHHe HA rI{IIoTeBg]

o Eeganpfiße1{Ho¡1 cocl¡oglim,f , ¡pE Ha¡¡I4IIuu oc1&1loqg[m garrpfiffi.eTfi.Ifi

CTAr{oBfiTCfi ycJIoBïIHIuId n He OrpAßAOr Aeüc1tsu1eJrËHoro IIoBeffeH}rJI

leTallefi.

2. BOg¡/rOmnOcTb peryJIIfpoBAFEfi oCrATOqÉbD( IIAflpfrKeIrøfi c '

ueJrËÐweHËlIIetrg1fi.vÍ[Ífr,IlpeÃHa"ü{epesuorocosÄAHrfiBËIrO.EHOrOpac-

upe.qeJjeHldfi I{X fiBJIseTcs paIpIoHaJIb}IbltU u BecbMa nepcneKTfrBHHM

rfi cTorIHï¿HOM yBerüqeHnfi npoqHocrl4 BOffi AIÍOB.tIeHH!ffi ,qeTa^lleft .

Bamuocrb 11po6JreMËr ocraroï{Hux Hallpgffielildft oóyc.lloBu"[a pa3-

pAdOTHy p¿3üüqgm( ÐficIIepI{MeHTAJIbHIÐ( MerO,4oB oIIpe"EeJJeËIdfr m(

BefirqÏilHH.CyttluocrsÞTI[xMeTo,EoBBa"K.mqaeTcÊBroM'.r{ToEcc-

Jie"EyeMoe iloltpbITue HapallnBaeTcs Ha ToHItOCTeHIIyn ro,qJlofrKy orl-

pe"EeJIeHHOü SOpnrru, Boggu$Ap¡que ITps ÐrOM nepegelqegne ILJTIã Ãe'

ÕOprrl1arprm Ba¡Iepm1c.Ê I,T nO HIiIM SATSM BhIqHCJImrCfi OC1raTOrIHbie

IIAnp.ElKeHü,tr.
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B nacro,flgeM orqe?e rrye.qcraglIegn CIcHoBIIHe peByJIËTarhI

HI4P, BurroJlreugofi HoIIoJJI{![TeJIeM B orrrernoM llepuo,ue 19?Ï

1975 r. rpü Kaðe¡pe crpotrreJlssoü MexaHI{KH 3cr. cr-x. ana-

leMmT tro BaSBr¿Tyra reopøE rfel{oTopHx ÞItcuepnMegTarb}I[Ðc MeTo-

"uon onpe¡efienllø ocraroqu¡D( HaIlpmersft B troI{pHTI¡r.Ð(.

B orqere npI,IBilÃeHH Teoperaqegftøe OçIIOBH ofipe"[eJlel{u.ã

ooraroqulÐ( Harlptrfrermfi B rrorpuÍIdñ( cnoóoÃuux I{ ffiecrr(o Saqeu-

JfeHHm( crepmueü ø ffIacTøHoIc MeTo"qoM Bal\{epa fip}TsuButt (wm

npormóa) u MeTo,qoM Bal\{epa .EeðopuaïÍEu, a Talme B nolfpurïI{

rr¡rJrurryl¿Treoxofi odo¡oqfis MeroÃou sandepa ÃeÉopMalgu. Yrasanu

Tal{ffie froprr4¡.lru AJrs cJryqa^Ê, Kor"qa ocraroql{Hg HaIIpfißeHüs B noK-

pHrffÐ( ylcaBaHHÉ[K rroJproffefi ollpe.EeJrsor MeToÃoM Baa{epa IIoBepx-

HOCTHOTO HAITpfiKeHlIfi .

I¡asnu\¡n Ocodeguocrffl/lil ButloJlgeuuofi padoru tro cpaBgegrn

c panee onyóJtrdItoBaHHHMu paóoranau [l-la] enJrmrcfr yqer Íepe-

MeIIHOCri,f napaMerpoB yrlp¡trocru IIo roJIIqI'fIIe uo.qJjo&Itu tr noKpH-

rufr, a farffie atrnponctlMatmfi gxcttepuuellr¿rbuqfi Un$opnnargr

a1aJfiÃrvrqecnnMfi Soprøyravua c qeJrÞn rlonårmelrnfr HagefiHocrø BeByJlb-

raron BbrqrÍcfienlÍfi ocraroqxrÐc gailpgfierufi .
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2, OMENFJIFJIil/TE OCTATOÏHbD( HAITPflfiETMfr

B iT0KPbnl/TflX CB0F0.mlbD( CTIPfiIIF,fr }I

ITJIACTI4HOT(

Iþcrr noicptlTfie HApa,UI{BaeTcfi I{A lIo,ffIoffiKy I{oropAJ{ IrMeer

ðoprury creprîrrfr (uo.liocn) npfiMoyl'oJIbnoro ceqeHl'Ifr ÏIJrfr ffiacruH-

Kr{ ilpomseofirgofi Õopruru. Iïpe¡nonaraercfi, qro IcoHIIH 0TepffiIrfi

IlJiu noutyp ttJIacrIÍHKH cgoóo.4uu'

Qgraroquhle HanpfüKeIil¿s, soBIÍI{KAruütre B 6c}IOBHOü soge

rïor(pbït.r/ïø (øocraroquo "uarrero or ItoHIIoB I{JIII Holtrypa), dy¿enn

CTfl{TATb IIEPEMEHHËTMø TOJIbKO ITO TOJII ]aHE NOHPËITUfiI

Aonycru¡¿, lrTo B rIoKpbrTr{ïr cTepffiIlrr BoBI{I4HAST O,qHOOCfiOe

HAIrpAfreHHOe COCTO.EHøe, a B ÍoKpblrlm IIJIacTÏ/IHftI{ - ,EByXOCHOe,

npm\¡eM ocTaToqHHe, IlAilp.frffieHlrE B IIJIOCKOCÎI4 ffIACTII]IKI4 oÃüHAfiO-

BÊI BO BCeX HAIIpABJIeHU.fÐC.

IIpu uaparumBaHrÃl1 ÐJreMeHTApHOrO CJIOS ilOIîpbIfIÆfi ËA paccTos-

Hnn h oT BepxHero ocHoBaHrTfi fio"qJroffIüd B HeM BoSHI4KaI0T Haqa¡fË-

rrue HanpfiKenufi 6o h), r{oropue Ha e.ql{Hmryy .üJITáHËI ltourypa oc-

Hosnoft BoHbI IIoItpHrIdfi Ãamr ÞJieMelITapHbIe cruIËI 60h)d.h . nÃ,n

ocsoóom,4eHøfi HOHTypa ÐJreMeHTApHoro cJIofr oT ÐTnx cIiIJI CJIeIryer

rprr,rfolnlltÉ It Holltypy cIâJIbI Atp(h) raxoft ffie IaHreHclIBHocwT' IIo

oópatnoro HarrpaB.rreunff. Ec¡ril rpeÃnoJlonnrb, lrro HaIIpfrffeHI¿s

6oh) norrofirr/ïreJrbnhre-, ro clrrrbr l¿p(h) dy¡yr cffiI{Manuumm (Pnc.

2.r) ,

i
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t7oKpumue

d

./\

r dp(h)

d M(h)/ dMkù
dp(l

\
I
I

fioðnoxxa Teusot a na ux

PrAc. 2.I. Haparqøsaufie noKpËTTITE Ha cnoóo¡t-

Tryro IIoAJlCIffiKy.

Cee.qeM cïrllbl C{p(h) r neftrpa¡rnoü IIJJocKocrn. B pesynÉra-

llenpuxoÄEMfisa"EaIIecfraTn.Êno.EJlofiKvfellJlavfrû"

cl P(h):60(h) dh
' m oó usrfióe MoMeHTaMI{

d t 't(h) = 6o h) [h " 
c (h)] d.h .

Dry eaAaqy peuaeM c fipfiBfieqeul{em uaBecrIñlx Ãolrirulesuft

rexgøqeçnoft reopug ynpyrüx þIsorpongm( crepmueft m trJlacrøHorc

[fSJ. B peey.rrTaTe IIpIdxoÃfiM R cJIe,4J'IotqüM sanidcumocr.m'i:

6,(h)= :q,,',aet(h); (t't)
F2(h)

6o(n):
F(h)

8t (h) . (1.2)

F, (h) + eFr(h)

SAecs

F(h) = B (h) DØ - c'(h) ;

F, (h) = h4h B (h) - (ho-h) c(h) - n(h) s

F2(h): hB(h)-c(h):
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ïï

TÃE

)

e - paccrofiHlde ofl noBepxHocTE noAJIOfiRfr .UO OCE ITpOBOJÍOI{E

TeHSO,UATqmKa.

ITpupaUeHÍIe Ifatrpsffiellnfi B cJIoe ro¡nqrnoft d'z uprn Hapaquna-

HmI¿ IICIBepXHOCTHOTO CJIOfr

)dz¡E"(zB(h):

h

5

-h4

I'
6oh)dh -(h,+z¡)

z

h,
(- n tnt

)m
z

h
r

c(h) : \ E"(z)
J

-h,l

h
I

D(h) = \ E-Ø
J

-h,l

d"zz

ztdz )

dde) = E.(z)[r,ø- (h,tz) FrrÐ] ffiÛ,
I,lmerpl,rpyg ÐTo supaffieirøe, HAJCOÃfiM,EOIIOJII{mTefi3HHe llailps-

xeH?Ts B IIOitpüTIrü

dt ):E*(z)
r, (n)

F ( h
60 h) dh

ooh)¿n (ß)

)

OCraroqnhle HAnptrKeHIaJI B IIOKpnITEU oüpe,4eJInm CyMMmpoBa-

HI{SM HAqAtIbHtD( T{ .4OIIOJIHI¿TSJI6HËDC Uanpmrefufi :

F"(h)
6(z)- 6oþ) *E*(r) 6o(h)dh - (h,+z)

F (h)

h,( n,ul

JTñ
z

h2

5
z

Õopruy¡¡a (I.3) nosloJrtrer BbrrrucJncrË ocraroqH$e HaIIpfimeIIIdfi

B rrogpgrnu trpø Mero.qe Ba¡{epa ïIoaopxuocr}Ioro Hanpfimeslrfr 60(h) ,
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ÏIcr¡pq'ïB mB (f .g) upü lIoMoutu (f .l) HalrpfrlneËue 6o(h) '
noJryqr4g pacqergytg Èopnry¡ry Meîo,ua sayepa KpSBUBHH:

Fþ)
::,
l-zG)

õ(z)= èe'(z) + E*(z)

h2

l#L^¿o'(n)dh-
L

h2

- (h,+z) æ,'û) an

z

('r.4)

( /.5)

Ecrs n (f .S) BËrpa3mrb npr{ nouorrm (l,Z) Halrpffiegfie

60h) qepes ne$opnaar¡nn e(h)' npmxo,4llm K pacrleruofi ffopn'ryne

Mero,ua Ba¡vlepa ¡eüopua¡{ø¡r :

6(z)-
_, \
f (z) 

^tt,

ñ(ñfu)e'þ) 
+E"(z) I =,1',(o) =, ,a'h)dh-) ntnl+eEft)

z

(h,*) rrh)
e'(h) dh

h"

h,

z
r,(n¡ te F2 (h)

Iipm nnuacrreglrffx no $opivrynana (f .g) (f .S) crleJryer

]rqfiTËrBAøb, qTo ÐncuepfiMeHTa/IbHble' 3l{AqeHpffi lÏoBepxHocTHoro

HArïpfifiieg]I.fr , rrp?rBüguu r,r ¡e{rOpMaEI¿ø fiBJIfIi0Tcn npuónøffieHl{slMi{

r¿ CoIt€FlfiAT omuónm. ilOeromy HeIfocpe.UCTBeI{Hoe IIpmMeHeIÍfre EilO-

coóos qücfieHrioro aHaJimsa, ocHoBaHHbÐC HA ÏdHTeprioJlslptouHrnr

*opnry¡axr H€ npldno,[ilr K yAoBJIeTBopureJIBHtIM peByJIbTaTaM.

Qcodeuxo cuJiblro c.ryuaünue omdxø B or.4eJIÞHHx Bl{aqeguffc dryHn-

Wfa ac(h¡ n e(h) crcaBHBar0rcfi rrpu Bbrqücfielrøn IIpo¡IsBoÄI{Ërx. AiIfi
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ilofiyqegr[fr Ha"qex(HrJx BuarrenrTfi ocraroTTublx Haffpmfieul'Ifi MofrIIo upu

BbrrrïrlcJienüu Õynxwf:' âe(h) n d(h) ui wN rlpol¿lgno,4nbrx npudernym

K C¡¡IATKI{BAH}TI¡ O¡¡HTH6¡X egaqegüft rpø noMoq1ã MSTO.4A HAI'IM6H6-

îrri{x K3aqparo3 llg]. trh¡e óo¿ee Ha"qe$Hhle peByJIbTaTH lïoJryqaÐr-

c"fi IIpIiI anilponcï¿Mal¡nfi ÞMrfapI{qecxl/ix rþylrrUnft ae(Ð Ttr ð(h) ana-

Jrr{T?Tsec¡frIvfi{ fioprvrynanaia ' napagg1pbl KoTopg¡C oIlpeJIeJIfinT TAI{, q1o

HAI4fiJrrmfiM B TOM ilIJIIt ?IHOM CMIICJJe oópaeOna AUTpOKCøMI{POBATb

0 KcITepI{Me HTAIIb ¡¡519, flâ.HHbIe .

B c.rryvae ¡oc1r6frH1{blx nApAMeTpOB ynpy¡ogTÍr no.qJIo$RH iz1 tror-

pbtrrdg Moxno IJrg ailrpomcuMaul/rl,T oIIbITHbrx 3 HaTIe HI'Tfi rlo B epxHo c rHo-

ro HAnp.fißeglrfi npe.EJlo$n3b .4pgóHo-JrøHeftHyrg sABI/TcEMocTb

/+vn
6o!t)= 6oQ) , .: - (/.6).. ,l +¡vr¡

IIpn earnci¿Mocrü (f .O) I{3 (i.g) nofiyrlmM ,UJIfi ocraror¡Hbn(

HanpffneHuft $oPuYrY

'''' 
[ro oùq -s Q+,Ð[ø,0/)]i ] ' o'7)6(l)= Óo('ù + 2v 6r(0)1

rÄe

,l+ 3Y,+3v12*v13 /+v4
dE t (.a)anh) = l+4uÇ+6vl z+4v1u+YtCa /+7t\

'l +Z{+v42 l+v€ d,4. (t.eSþ"(rù- I +4vt,+6v1" +4v\ 3+y '14 I +f,u4

ITpm BaBnclÀMocrll (f .O) ?î3 (f .f) ra (l.Z) nonyqllu crleÃyo-

rqeïe *opWJIbI ÃJrs AÍnpoHCUMaIIn?i .qAI{H6IX ü3Me'pegl{fi KpfiBi'I3}Ihl }I

¡e$opualptu:

7î

5
0

,l
I

J
0
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6 d^ (0)
æq): T#ø,(q); (t,ta)

t-4 ,,,1

2('^'
e(,t)= !#[øØ+ r^a,(n)], (.rr)

L4r''e 
l:f

ïIapanaer pw 6oþ) E tr More ,o l/u*r* odu¡r¿ru MeroIoM olrpele-

JreHlIfi ïIapaJüørpoa ÐMlløpfrqecltrx Õoprvryn FZ] , ffplïqeM qllcfieuiryTo

pea/Ifi BAI1øro Ba.EArIfr ?IB-Ba BHAqI/TTefibHofo odseMa BbIr{T{c$e grfi c¡e -

,Eyer llpoBecru Ha 3lBM.

.[{,ng Oóne1rqeggfi HpAKTEtIeCKIÀx pACqe?OB COSTABJI6HH npg

nouorrpr ÐllBM "Mt¿HcK-Z2" raó.ruU$ Éynrcrrøfi Ar(q) 
^ 

Ór(rt) ilplf

v = ?l!;0,6; ... 2r0i [ = I,0i IrZi "' 3r0 n rl = }'Ii
0r2... rr0.

SaueÎuu, qTo iloJiyqeHnue soprwJfbl cnpaBeÃJIIIBbI ra&lçle !r B

TOM CJryqae, RO¡ÃA .UJlfr OIIpe¡eJIeI{üfi OSTATSTIHHX Hanpgxerøfi

IIOI(pblTIÀe IIocTeIIeiIHO CHnMAeTC.s.
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3. OIIPEAEJIffME OCTATOqHbil( TTATFffitrüü

B NOT{PbNI4ÍM ffiECTKO BAIIIEM}IMITIbDC

ffiEPMiEü I4 IIIIACTI{HOTT

Pagcuotpldm IIoAJIofrKy, $oropa.E frMeeT &op¡rry crepffiHfi (nO.to-

cH ) npmrro¡rroJrrl{oro c eï{enø.s vtnÍst firlacruultfr IrpoEBBo¿r¡ gofi $oBn¡ru .

ilpe¡Uona.Taercfi, qTO KoIIqH crepfiHfr tr[.]Iu KoEr]? WrAcruHKu 3A-

rqeMTIeHÉï mectno (Heronnømuo) . lpeóyercs o$pe¡eJlsrb ocraroquue

HafipsffieHus B naparqEBAeMOM r{A O,UIfy CTopoir,y IIo.4.,IofrIÛI nOI(pHTnff

ilo co3orfyruocru Bsaqeunft rpunngl{H IIJI]I geðopti{al&ø Ha enoóo.4-

goü uonepxuocîlï nCIÃJroJKKø, Bognrna¡oüllx rprl ocBodo&Eew1r4 Ba-

uleMrrer{HlD( KpaeB IIOCJIe nApalqøBaïffifi" nol(pblTøfi .qo BAÃAHI{rilX TOJI-

uIifII.

Itpaen¡¡o BOIfy I4cH.ImquM AHAIIoruqHo pacqergoft CxeUe ' ilpe'q-

Jro$eHHo fr. VL. A. Frapfeponn [lg] ÃJIfi ailpeleJleulrfi ocraforlnlÐ( HaII-

pnmenufi B CTepßHÐC, n ffIACTuHI(AJ( IIpü CHsTnlr MATepHAIJA' 0cra-

Toqgbre r{arrpfifieuus, BoBHuKaþuüe B ocl{onttoft soHe lloHpurufi ABCD

(puc. 3.r), dy¡em cq?TTATb rrepeMer{I{hTMl4 TOJTbEO no IoJIIIIfrHe non-

pHTllE.

,{ouycrun¿, qTo B noÏ(psTrr{ cTepßI{fI Bo3HÛrftaer o,EIIOoCËOe

IIAnpfrffieHHOe COCTO.ffIne, a B IIOKpLITIiIU ruIACînHRA - ,4ByXOCHOe '
rpldqerrÍ ocraror{IlHe Halrpfffieffirfi B rrJrocKccr![ TIJIaCTI{IIKI{ O.qmHaÏfo-

Bbt Bo Bcex HatrpaBJfeHmmr.

IIpu napaElfBaHilil þJreMelrTapHoro cJfofi noHpHTI4fi IIA paccTos-

Hr/Íw z oT BepxHero ocHoBAHE"E IIO.UJIOS*('I B IIeM IIOfiBJIÍIT0TC'fi OCTA-

TosHHe I{arp"frfrelrlrfi 6o þ) ' Koropne Ha eÃI'THüIry .EJIPTIIH KoHTypa

ocuonr{oft eoun noftpbtîøfr .qanr sfieMeurapuue cuJrbl Óoþ)dz . 3Tt¡

cuJIH fr. yrx MoMeHT ornocfiTeJlbuo Hefirparugoft llJrocltocru uaruóa
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E)dz 6, dz

Te Htotanqux

Füc. 3.I. Hapauønanl¿e nCIKpbITItJr Ha xecrl(o

BArUeM'JeHHyIo IIo.4JIOffiIty

npa TeKyueft romqøse nofiphiTr{s å ypaBIroBe[ImBAnTCfi OTHeCeHI{H-

Ivir4 K e,ryfnñue ÃJilIHbr KoHTJpa no.4JIoI{KI{ ÞJIeMeHTApHbIMI¿ peaKTÏdB-

r{brNTrI cmJIaMId dN(z) Id MoMeHraMm dM(z).

B gor MOMSHT, f(or"ua 11o1tpbl1ne HapS¡1leHO .4O 1',6¡qmH6 h '
HA KOHTy?e no.uJro$Irr4 aeftctr¡rnT peaKTIIBHbIe cI{JIbI

N (h): 6o þ) d.z

Ïf peaKTI4BHbIe MOMeHTbI

0cgoóoxfÃe Hr{e ilo,EJlolrftø gItBUBAJIe HTIIO npfiJIo$e Høm peaKTIfB-

Hrx cøJr u MoMeHîon oóparuoro HanpaBJIeHm.E. Tanuru oópaso*t'

npfftcoÄI/I&1 H sA,UAqe o cfilaTmø no,I'IJIO$Km c noItpblT?IeM CUJIAIÍI{

N(h) n od nsrmõe nnon¡esråMl4 M(h) , Ðry na¡atry peuaeM c npøB-

JreqegfleM ?IBBecrHbD( fioffY[egr¿ü Texul{qecnofi Teopuø ]rllpyrfix

rdaorponl{ËDc ctepmuefi i4 nJïacrI{HOIt [is] '

h

I
0

h
I

M (h) --J6,(z

0

(h) +zl rlz .t,)

\

C

Ð
u^tþluL Ll

bezztt-zzt,
N

I
/ A

tl
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Cqøra^fr fiapaMe rpÉr yupJñro c rø nepeme HHÉIMI¿ no r oJIIII]rHe tlo.qJlor{K}r

ü noKptlTllfi, iloffJn{aeM cJietrJrculldg B aBi,f cldMo clt'Tã :

h

) 
[c&) nrloo¡r¡ dz = D(h)ae(h) t Q.t)

h
r_
\ [tm nz] 6oþ) dz : s (h) e(h): e.2)

rJIE

c(h) : - ,

ç*(z) z dz
h

r
J
h4

h

D (h): \ e*L') [c ft1 + z]2d,2 ;
-ht

h
r

- cþ)l )r*@ctz
-hl

h

\
J

E*(z) dz
-ha

l)
Ø
04
\9

È
Dft)

L&): c(h)'
2

InI

s (h): ,o'o'r- .
h,- c(h)

Sa3uct¡uocru (e.f) H (Z,Z) npegcra3rlfiKlr codofi ffiHrerpa¡b-

Hbre ypa3rfenr/ï"fi orlloclrrefibllo ucnouoft Syunryau 6oh). 3rfr ypar-

HeHrÆfi Bonrreppa nepuoro poÃa MoffiHo peãm1r nyleu cBeAeHItfi Ïc

¡øffi epeul1øansnoqf ynpanlle Htrrm .

ITponuüÕepeul¡I,rponan ode qacr?ï J,PaBHeHIiIn (Z.l) m (Z.Z)

lh trTa\
A ffi'd t 11u$- ü 

¡'- 't
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uo h fl noJIo[tüB B pesyJlÞratax h=0, ttoJryqflM ffoprylu ¡nø

ocraroqHoro HalÏpjrseHnfi y troBepxHocTÏr tro"u¡oxÏtlf

D( 0)6oQ)=-'-Las'(o); (z.s)
c (0)

60(0)= +s'Q). (2,+¡
L (0)

IIoc¡e.UoBare¡br{o npofø{$epeut¡øponaa ÃBa pa3a ypaBlreHrÏfi

(Z.f) w (Z,Z) no h, rpøXoÄplM K ,mÕæepenrmallbnbtu yPaBHeHI'Tm{:

do' ft) + ph) 6r(h) = 8(h); e.s)

6o' h) + U(h)6oUù= V(h): Q,6)

r,qe

p(h) -
4 + 2c'(h) ctt(h)

h + c (h) ct(h) 
2

2 D'(h) c'(h) -D(h) c,t(h)

-

c'(ÐLh *c(h)l
¿¿(tù*!(h) ae"(h);

h +c(h)

Lrh)

t

/t2Lt(h)
U ffi)=

h + L(h)

_ 2 S'(h) lal - Sal I,tn) ¿,(n) t sØ _ ¿,,(h) .. 
t(h)th.L(h)l 

attt)'hnL(h)''

0dqxe pemeHEfi ypanuernafi (2.5) þ!. (2,6) nocJÍe oEpeÃeJle-

r|ï/ïfi IIOCTOTIIIHTD( rÏHfellplipoBaHmfi MO[tHCI IIpelcTaBuTb B BIT'Eê

L'(h) 
)

hr(
6,(Ð= exp l- \- LJ

0

d,ZP(z) x
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xp at (2.7)

["r
(z.a)

Pacc¡norpr¿M qacro Bcrpeqanusüc"nI B IIpaKTmr{e' qacrlfltft c.ry-

vafi, fiorÃa Mog.yJlt't JrfipJæocrfi'rr noeffiqøel¡ru llyaccolta Marepua-

JroB tro.UJrolfiTtpl Id lrofipblrlls üocTo.gHHH. ?Ïcno¡¡gyn óespaaMepuËTe

rrepemeuune{ w I, nB (z.z) n (z.e) c yqerom (z,e) w (z,a)

fiofiyquM

h

,[\,et
Li

(z

Lil

ru,
0

i'n,o'l
0

hf r I
ø,(h) = exp l- \ utr) dz I xL) J

0

rirtaul*.u,,1'
0

þ
d.z + OrrorJ

)

4 (,t) : +[ #,æ-' 
(q) *, g2 

ae (q) +

7( vt¿: 1rzJñ'eE)d1l
0

ê/n).r#r¿ût)t

t (2,s)

çz.ro)

)

z, ,lút)

(rlY
6r(Ð - tî

rl

¡3(1+ù\ffi€G)d1
0

l)

v(,ù='l + 4vry +6 ur¡2+4vr7s+rtr\r j
a(rù= /+Sry+ïryt+ury,:

u('Ð = !t2''l*v'72¡

/Ûù='l +3r¡ t3vr7t * '7!

r,us
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IÄs nosrilHegnfi HaqeffiHocrø pegyJtbra?o¡ Bbir¡IdcffegIÍ"g tto

ðopuy¡arnr (z .v) (z. ro) ilpl/I HaxoficÃelrrtr nplrllrarn n ¡esopnra-

qfim I[ ux npoa3Bo.4rrHj( peKOMeIl4yeTCfi CffIAJK]IBarb OIIHTHbIS' 3HA-

rreHø.s Mero,uoM HaøMeHbümx $BaÃpaToB üim antrtr)oÏtcrïMffpoBarB !D(

aaarw$ttrqecxoü dropuy;toft , napar{lerpu Koropofi onpe.EeJrflIor I¿B yc-

JToBEE Haøffrquero npudJrøxeuüs.

B c;ryvae fiocrofrHu$J( rlapAluerpor ynpyrgcru tto"UJlofftlttr ü

tlonpbrrlrø rþoprvry*H ,qJrs arluponcüMarIu¡[ oIIHTH¡Ð( ena.Ieuüfi I{pIlBI{a-

Hbt r! .ueðopuaqfin .qJnr Heroroprü( ltoltpurlðft tt¡oslto rioJryq]TrË Ha

ocHoBaHl,{ff npegfioJloße}Mfi , qTo Ðtrnpa ocTaToqHoÏ]o HAIrpffßeH}Ifi

ofimcbrgaercfi g¡laduo-t'uaeftnuu BtrBa$erøeu (r.o) . TorÄa øe ]'pa¡-

uenuft (z.r) n (z,z) nmeeu

æLT):ffi[r,[f -z(t-¡)+

+v(s¡-z)ry1ry * tf)k:ì", nv(z+

+trvù f ltn (*¡rfl | ; (z,tt)

, \ óoþ)
¿ (t/) = ffir{ I [tx, C)* 37x"Q)]t

r n (/r-Dt yx,Ol sx'C) 
rr¿,*y,r)*

rVL TN
+ 3q ,, Oll] , (z.rz)

r.qe

x, (rù - 'l - 3 vqz- 2vT3 i

X"(rù= I +2vry,+vr.t.

Buq¿c¡esre rapauerpoa T tÃ 6oþ) na SIFM odu¡uu Mero.[oM

ofipe.qerlennfr rapa¡/fimpoB ÐMïïapnqecxrÐr Õopry¡ þC He npe¡cran-

Jrner BarpyÃHeff¿fi.

SauerÞfM, rlro roJryqeHgbte SaBr¿cIlMoCTn corpaHtroT clllry
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TAKfre Ir B CJIys&e, nor,Ea Ã'Ifi onpeÃeJleHfta ocTaîoqËHx llarpfffre-

Haü HApaüeEHOe HA BA¡qeMreHI{}tf ng,u-IfgfrIty Uonpggtre' cI{uMAeTCg

lo BaÃaHËHx ro.rrrufrtr tr BaÀ,repfieTc"Ê fipüBuBHa ![,IIE ÃeÕopMaqEfi npl4

ocBodox,4eHl{u ilo"EJIOffiKI[.

Colepxasüe Ðroro pâBleJra qacrnqno ofi]rdJInr{oBallo B crarË€"

[rg].
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4. OnPEJTS.ImHE 0CTATOq{blX ruilPtffiI]Hr1f4

B n0KPb¡Tr4flX I{I/1IyïHÃPI4T{ECüü{ 0F0JT0ÏIEÏ{

C qe¡r¡r BËIBo,fa pacqe1grx Sopnry.X pacgMoîpøM troÃ.trOlliTty

n Sopnne rogr{ocreur{ofi q}rJilrrr¡pr¿qecnofI oóofiorÍItø Hå r{oropyo iloc-

JreAoBATeJrbHblMø roHr$¿ïltúu cJro.ãMr'ï HApAUI{BAeTCg IÏOI{pHTøe (ruc.4.I).

0K pum ue

Pfic. 4,T, I{apaqøealr!Íe lÍoftpblt?Ig Tia

r{rrJrrdunp}Tqe cHJTo oó onowtY

ITpe"qnO¡A¡rAeM, IITO OcTAToqHOe HAnpfÐseHIfOe' CoCTo"fiHTÆe' B

noKpHTUI{ U B IIotAJIOtrKe "sBJlgeÍcfi ocecIdMMeTpI[lII{HM' rpurreM B

ooïronuofi eone (Aocranoï{Ho ,Uallexo or rconUor) ocraror{Hue }Iail-

pff¡çeu?ïE nepeuel{Hl{ ToJiËItO go ToJIII¡I{F6 IIOKpËIrIÄfi. ItpOnne TorO

npr{MeM ocTaÎoqHble ÕceBbIe fr oKpyffiHble HaflpffleHldfi paBHblMfr' A

paqilarlbllblMIrÏ HAIIpsffi e Hfr'EM?T np e He ópe raeM.

ITpn HapatfllrBa1þïr1 IloKpblT?TfI oT feHYIIeü' ro.rnqmuËI h ,Uo oKoII-

-\

/70Òtoxxa

Teu soòamqrtK
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qarefibHofr ToJfrqvrnbt h2 BoSIrøItaÍcr B cJroe noRpbITI["Ê rofinlfl]Iofi

h"- h ocraoquhls HanpfiffieI{Hs 6(z) , Þrr uanpfrffienff"ã oópaspor

c Harrp"sffieirøfrmfr 6Yr), Korophre- BoBËtrKaJoT B tro.qJioffifie u B cJloe'

rfonphrrmfr ToJrrqøuofr h, cauo¡4)aluoBeurenlrJrn cllcrel/Iy, T.'e. ilopoit-

FUe: OCeBbIg E OKplnKHbIe'ycmJrI{"E pa"BHbI IryJIn:

h"

(4.1)

Ha ocxonauÍÃI1r rartoreabr o lrpffMru( HopMaJIfÐ(, IdcIIoJIbByfi 3a-

BÏlcüMoctïd safioua fþa, Molttuo HaffpfÐttelmfi 6*(z) Bbrpasi{Tb rlg;

pea npupaüreur¿e .ueðopmalgût A(h) =¿ (nr) -e þ), BaMepnen¡ofi

Ha csoóo$roü cropoue no,uJJonK[I:

-l 
\

6*(z)= 
b(z) õ(h), (+,2)

1-/(z)
ITo"qcraan"ss (+,2) B ycrIonlTe (+.1) ?I ldl{rerperpyfi, noJryqldm

cJre¡yuqee EHrerparJblloe ypaBlfeHI{e orHoci{TeJråno ucltoMbx( ãarp.E-

xeuut:

6(z) dz= C(h)õ(h), (4s¡

r.[e-

E(z)
(4.4)

-h4

.[¡rÕæepenrpïpyff JpaBHeH!Íe (¿.S) no'h, IIoJrJrqlIM .ufiJî BÉIqøc-

Jfelrl,ffi ocrarÓgift[x Tfalrpffiteuuft B lÏoÏ(pbÏluu sopuyry

6þ¡: c(Ð €th¡ * '' (l)-, õ(h). (4.s)
r -y&)

! oc)
h

dz

h
(

t \ 6"(t) ,72 : o.
J

-hr

h

J
h2

c (h)= dz,
/ -Y(z)

h

a
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Iïepnuft q.rreu'B ðopnry¡e (¿.S) orpeÃeJlÊer Haïïp"ÉïçeHIÀs B

IIOBepXHOCTHOM CJIOe IIOT{pbIT?I.Ê

6oþ) = C(h)ô',(h). Ø,a)

Btopofi q.new coorBercrnyer "qoIIoJIHI{TeJIbHfiM lfallp.fiffielfIã"91\{, Itoro-

pHe BOBI{IdfiAJCIT B CJIOe UpI/T HApAIqüBAHm{ nOIçbIT}Ifr Or rO.irilum,i å

.qo onouqareJrbuoü rom¡vtna h, .

llpangeuue (¿. e) IIoBBoJJfIeT Bhpa3urb lrprpzuesue ¡e$opma-

$,rI,ï frepes Haapffffielfl{e B ITOBepXHOCTHOM CJIOe:

h"

ê(tù=-J"]fla,. (+z¡

Õopury¡¡u (+.2) w (¿. s) ,år"o*r BbrqlãcrrørË ocrarorluble

Hanpfiffenmfi IIpE Mero.qe saMepa ge$opnnar¡nu.

lTcn¡rnw3 npu llomontu (¿.4) w (A,f) uB (¿.S) rplilBalqelnre

¿e$opvrar$u, npuxoÃEru n SoPøYne

ü'

6(h):6oh)-l#or, (46)

h

i{oropaff IrpeÃcTaBJIfieT codofi oçilopIryn pAçqe1¡ryn BaBücngocrb

Mero,4a BaMepa lioBepxHocrHoro HalÏp.fDmeHlÏfi .

Bu¡mc¡eï{ïrt.a ïIo Sopnrrynau (¿.S), (A,A) cnfisauhl ,Ue4$epeul4tr-

posaufreM ÐItcnÊpnMeuTaJlrnoü utt$opnnargu. 3Ta olTepar1trs' Kafi

r¡f33ecrgo, e3Jrgaua co Bi{aw{refiËIlËtiluÆ itorpetrnocr.Elvlfr' Ila,qexuocrb

pe3yJlsraîoB Bhlr{ncfieumfi nromgo Balvierllo noBblcldrbr ecJrfi lIpI'I Ha-

xolnj[ggüø ¡e{ropnaarpvr TÍ. ee rpo}Iano¡ttoft npmóernyrB K crfiaffiHBa-

rrrdïo oIIbIrï{Ëïx BHaqeHuIfi cnocoóotr¡ uaruelrrüÞIx KBaIParoB [lO] .

fiqe õo¡ee, HaÃer[HHe pe3yrbrarË MoßHo fiofiyrlffTb npü afiIÏpoKcrr-

Mar¡f{n .UeÕopn¿arrurã. a*allvlrff.Iecfiofi SOpnry.rofå, riapa¡Íerpu noropoü

orrpe.EeJrfimr r¿3 ycJIoBï/ïfi HamffyqüerCI rpød¡øffesm.s lrz] .
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B nparrffqecnfi BaTKIIoM cffyqae, KorÃa rrapaMerplü yup]æocrIil

no,qJloffiIrfr r[ uoKpHTI4fi trOCTO.EHHH, pACqeT MOIffiO IIpOBeCTI¿ HA OC-

IIoBAHIiIn IIpe.qJJOXem4fi , sTO lmMeHem{e HAnpfifreÏ{I{fi B IIOB0PXHOCT-

r{oM cJroe Bbrpa^Eaercff ÃpodHo-Jrr¿Heftroft easldc}lMocrbn (116) . Tor-

Ãa mB (+,1) Ãlr.s oilfrcarfi{s .EarrnÉDC rasMeBeHI,Ifi ¡eðopualmu ïoJryqi¿M

Èopny¡'y

e(q)- - 39h (t*Tr,Ð- (+.s1

[t, 
v

,{,ng gbï.¡nc¡reg}rfi ocraroqïfÐc Harfpømeguft B IIoKpÊTTI,T}I ø3 (¿.4)

BbTTETCAET BABTilCMMOCÍb

'l +¡vî
(+.to¡

/+trv7

.[ns su.fi{cfie}fas napaMerpoB 7- 
I,T 6o @) cocran.Ileua riporpam-

MA .4JfS SIFM "IVÏ¡HCH-3Z". Ilporpa¡¡nraa ocHoBAH& HA MgTOEe Cpe.EHfrX

(Farnrur cWrtò F{ ø cocraatleua IIa .ãebtne 'IMAJI|OJI" '
B Xaqec13e IIpuMepA s raón. 4.I npuge"Ue¡{bl pe3yfiËTaTbl

Bbrqr,rcfiegtlfi trapa¡\{erpoB,UJifi ffieJIeBHrÐ( nonpurmfi ' HApzueHHËD( B

ÐJreKTpoJIure crle,qyrutero cocraea (n r/x):
Xaopøcroe'ffieJleao 500

Knopucrufi narPnfi I00

XroPucruñ uaPraHeII 5

Csoóolnafr coJlsua^s frllcJrora 0rB - Ir0.

nansue !ïBMepeHø"s AeffopMaï$ilil saI{McrBoBaHH øs paóoru [fg] .

AHa¡¡¡e ilp?IBeAeHI{bD( J[aHHbIx (a*. taó.n. 4.I) rtoxaablBaett

qTO BHArreHms 11ApAUletFa [, 11ofiyrreu¡Ibls npu oA?iHAËoB]Ð( peeüMA)C 
'

no"neó¡rp1c.E npøMeprfo B TaKEX r$e npeleJlax, KaIc Id I¡x Cpel¡f¡t1e

sHAqeEEfi ITpr{ paBfiøqHHx pefrrãMax I[ MSTAJIJIA:( KâToÃâ¡ llOatonry

,UJrfi rdccJleÃonallsrn( ycJlosnfi âJIeKrpoJMBa napaMetÞ [ naoxuo npi{-

./ l+vn 'l
6(,1)= óo@{ .--- - .lnwt'/ "--\/*f'/ f
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Hr/rMarb naBrrrûÂ cpe¡{Herwy sHaqeHm0 T:'lrT , Ilapanaerp 6o(0)

üoqTI,Í ge SasucEr oT npüpo,4H MÊTaiffIoB KaTo.4a. c nonugeHüeM

retvmeparlry$ ÐJrermpoJffBa f' napa.naerp 6o @ Weubruaercrr, a c

noa[ffirelfiTeM r(afo,ugoË r¡ofuocru rol{a r( yeefiffqliTBaetc.tr.

Saueru¡r, qro trofiyrennue Soptrrynu npumelffiMhl Ið B ToM c.Iry-

gae', ftor¿a .EJIfi otrpeÃeJlelÍlf"ã ocrarognhnc l{ailpmenmfi nofipur?Ig

IIocTetreHHo cHl4Maerc.ã.
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5'. SAITTNgEHI4E

Peey*rrarßr padorsr noBBoJrffiT cqurarb nporpar4¡,ry Hï¡lP uc-

noJrnIdreils Ha I9?I - I9?5 r. BbTnoJIHeHHofi.

B ¡aruneüneu cJle"Eyer ocodoe BHnMaIme' odpaqarb Ha ?rcc-

Jre.qoBaurde rcpaenmr e{$eRToB c qeJIËn BuficIff}fiürr orlrüMalrËHble

paauepbr fioÃJrofien n $opue crepxHefi (nonoc) , IIJIacrt,II{oK tr IÐ[-

fiuugpilqecfiI,rx oóonoqer r

[jpose¡egga.E B orqegnog nepmo,4ç paóora BaBeplueua paa-

paóoÎIrofi reopeTaqecKüx ocHoB oIIpe.EeJIelIE.fr OCTATOTIH¡ilX IÍAIIp.E-

meuøft B rro6p61lrÐc crepnuefi, IIJracrlrHoI( I'T uüfiI{HÄpgq@cfiüx odo-

fioqefi M6TOÃANS BAMepA KpIIBI4BHH s ,UeðopMAJPlø. IÏo.lryueggue pe-

ByJrårar6 MCIryr óbrrr ucnoJrbBoBaIIH IIpü pa3padorne npuóopop ÃJI.ã

uSMepeHffiI ocTaToqH¡Þc HAnpfiJKeIfiilfi n no¡cpHrÏd.Ðc.
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