
Bo Bcex rpex BapraHrax AlrpexltnoHfiBre yr!,rbr HarMeHcc roqr{bre
B 3aMKHyrr,tx xoaax, B 50 0/o xoaoB ncpBoro u BToporo RapnaHrcR
afipefiqHoHHbre yrr''rbr, pacnoJoxeHHbre 6nuxe Il KoHeqjr6rM,rortKaM
xoa:r, oflpeAerrroTcr c Nrefiblrtcil roqHocrbro, qeM B ero ccpea!fie.

TaKUM 06pasoM, rr B cMbrcr'!e rorrHocr[ onpeAe,rreHur AtrpaKufiol-
Irtlx yt!'IoB coorfiouesue Q-S,raxxe rBrrercs onrHManbHbrM.

flpoBeAeHHL,te ticcreAoBaHrr noxa3blBator, qro roqHocTb cBero-
AallbfioMepHtrx noJHroHoMe,rpfiqecKllx xoaoa cyLqecTBeHHo 3aBr{ct{T
oT coo,HorreHnr Q. llcflonb3oBaHtre oaKTtrrrecxrx 3HaqeHlrri Q
rpuBoanT K oltyrHMoMy rbturpb]ltry R ToqHocrr.r no cpaBHcHBro c
rprlMeHeHncM lplHuxna pa)rHbrx B,rlrrHrli. I]enecoo6pa3Ho nony-qlirb BeporTHciilxHe 3uaqerxr Q a"!r pa3Hbrx cBeroaar'qbHoMcpoB
t npIlMcHgTL llx AJrlt pacl{era peaJbIMx AortycKoR Ba OTIe!'rrrrrbre
IlC-|OqHIItt nOrpeugocTclt.
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a. E. rPy:t]lH, B. c. Kr,IoqKO, A. E. QEIOPqAEB

CTIOCOBbI OTIP EAEJI EH H'
KOJ'IJII-lMAII}IOHHOR OIXHBKI-I TEOAOJII-ITA

I.l3BccrHo, qro KonrrMa{HoHHyro o rI6Ky C onpeAeJrtror Hc
ronbr(o a,rr Toro, qro6br nPnBecrr ee I( Be,rrqrde, He npeBblruarcueii
!onycK, Ho u arr ncc,'retoBaHua cra6unLHocTil Bri3HpHoi ocfl.

K ro,rHocrr'r BbrqucJennr C Moryr 6urs flpeA6tBneHLr pa3"IIrqHbre
Tpe6oBafil]a, Ba)KHo s KaxIoM xoHKpcrHoM cryrrae BLr6parb Hatt-
6oncc paquoHa,!6HL,rii cfloco6 HaxoxaeHur oroii Be,'rfi!HHLL



Beru,trEy p]Iru6KII C MoxHo ycraHoltrb pa3tHqHbIMu cnoco6a-
luv. ocHoBaHtb Mll Ha o4hoM l1J reoMFrpnqecj{rlx cBorlclB leoqo!'Irra:
\ror. 060asoBJHPbtq BnJfipHoji ocb|o lpy6H npx tByx PP noroxe-
irrnx i(fi r K,rl) s rop;JoBr"i."bHoi n.rocKocrx laBe'r '80" 6e(
yaBoelHoil xo,'r,'rfi MaqlrolrHofi ouu6Ktl, IIp HaxoxaeHxt (o'I,'luMa-
xnoHsoi orLu6xH arn Orrc'lpoBall.t rorloxeHus irllrl{pllor ocv
Hcrorbryror pa:,rr'rnu^ o6t,.r.rr,r Bl 'hpoBaH11g rro'rrta ,4: ro'-xa ,4

Ir pFii(a: nBc pet^ll. pacnonara^vblc B clBopc c TeoIor']rlToNll.
Koropble AOnXHlr 6BlTb Ha OAflOM ypOBHe C UEcTpyMeHTOr{ I1a pac_

crorHvf, paBEoM cpe4deM) na60qeM\ l,t o6e.l e']IIBaloueM HeHr-

MpHHOCTb oohyctlpoBKh tpy6u. IIp uccrc0oBaHt,Ir'l cta6H'lbHocr/
llI3UpHOii OCIJ ,3',ro paCCTO9HI{e tBr'lteTcg nepeMeHIlbIM I',l, llocKor'lbKy
np)r rro\4 1pe6)elcq Dblco(aa loqHocTb onpenerleHl{tl xoJIJqMauPoH_
Hoi oll]fi6x , 06"exrbr Bl, r!,poBaH t ,4o!3xHLl oTBeqalb )crloBIiqv.
ficKr,Ilo'larcurHM s.Ir nHht pedpa\q lr.

Ilepenil (o6uen:secriuii) cnoco6 [1, 2, 7] ocHoBaH !a yr,'IoBbrx
ti3MepeHfitx II csoAIITit K B3truo orcqeroB no roplI3oHTaJIbHoMy
Kpyrv ar 42 np!l !Byx Ilo"IoxefiHtx Bepr Ka''lbHofo xp]'r' flpH

ei,iu-poaarrr.r" lp)66t Ha 1o'"K) A. Ko'r"runau;ousvlo oLxH6Ky BLt_

rr[cnqror no QopMyre

^l
2

[{r, -(4, - 180')]. (r)

BTopoii cnoco6 [4, 6] tanx<e ocHoBaH Ha yrJIoBBIx ll3MepeHrtx
r coc,rouT- B ToM, qro nocJle laBeAeHfitl Ha roql(y 4 II B3trltt olcrle-
1a dr. Ha rop rofirarbHov l(pyrc oTKrr!HBarcr yro'l I80'H nepe'
sorcl rp)6y uepe3 3eHrr. Ecrx ucHTp cerKH Hxrefi npn JroM fle
coBfaaaer c Ioqxoii A, To ars onpe!ertcHHt KoJ'Ir'ivauu0HHolI
onli6l{r1 seo6xoAnMo coBMecrurb qeHTi cerK c roqKofi .4 u B3trb
orcqer 42. Ber'lvq Hy C xaxoqrr no +opMyne fll.

B. C. K"loqKo npea,noxujl rperHii cnoco6, nperJycvarpraa'oulut
MHOrOI(paTHOe np MelreHue nepBoro cnoco6a, Ho B orr'1fique oT Heto
IiaxAoe noc,'IeAtloqee onpeie,,rbnu€ xonJlnMaquollHoii ollls6Kit H-a'

qtHaeT cq oTflocETerbHo npearnlyulefo !3afi MHoro noJloxeHHt r'IuMOa

11 arut\aabl nyreM HaBeae;nt rpy6bl Ea roq(y ,4 BpaIqeE{eM nqM6a-
,{,rq Bbrqrc,,reHlr Kor''IruMarltroHHoii o rlr6Kn npuBnMalor HaqaJIbHlIiI
dr u KoHeqsbrii 42 orcqerbl no nllM6y, 9To noBblrlaer roqHocrb onpe-

aetestln c, nocKo!'IbKy Bce IlpoMexyToqHble QTcqetbl ucK/IrcqarcTct.
KpoMe roro, I,IHA€Ka anfiAaaLl B pa3D6lx noBTopeHutx 3alltMaer
EOBOe nOnOXeHlle na ,'luM6e o,|gocHTeflEHo HaqaJrbHoro oTcqeTa, qTo

BaxHo !,1r HcKr'lloqeHrlq BJktHl,lt 3KcqeHTpllclll e la (npa otrHocro-
poHHAM OTCqe',THOM npllCnOCO6neHtl!{1. ,r,aK haK B 3Tov.ciyqae Heoo-

xoArMo pacno,loxeHre atA02Haon\ok clopoHe rtlM6a (phc. I a).
r'luc,ro n_os'rooeHui'i & 6v,4er qerH6tM, I'l Konn{MaquoBlryrc ollls6lly
HaxoauM fo rtopry,re

., 1

2h

9E

(2)



-. B tpo,ruRHoM cJyrrae Bernrruuy C B qrrc,rrrrcr cr'leAyrorquM

^ 1,u--2tld{_(ll, t8o )1. {3)

-_..nJ-,i _rl"r Alrr rcKriorreHnr nncrpyMeHrarlHbrx oul.r6oK B aep,
Bou nonoBnHe noBTopeHnji arrrnal\a fi alrrrlJala guecre c Jur,r6or,,riLrlxdu Bparqalhcr o ,tacoBofr ctp, "xc. a so B.tupoil no. oB H, -nporl B qacoBoii crpc"rxr [51.
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flrl.r crEopa (pefiKa- HcrpyMeHt> (pxc. l 6). .IlpyrHMt c'loBaMt'

nDfi Kn ipv6, HaBoatlrct HaToqKy,4. lareM nepeBo,lx-rcJ qepe3

sixfir r 6dpercs olcqer no pefiKe ,r. Iioclre 31oro npx KJI rpyoa
fiaBoIIrTCt erle par Ha Toqi{y.4. nepeBo,[ltTct qepe3 reH]IT I nO

o"l*u o"o"t." oicqer Dz. Be,rrlqHny C onpeae,rror no tFopMyne

c: *e,-b,)?.

c: )-1oo-t,1p.

c -*e"-b,\P.

(4)

JluHeiiHblM tBnqerct npeAnoxeHHl'lii B C. Kno',Ko nsrblfi cno-

co6, 3axa|oqalou,iilct B MHoroKparHoM rlocneloBare,1bHoM orllo-
*i,iru v.ru 180"- 2CorHocurenrHo peeK Pr I P2.BcrBope Mexa]
*o"oooin" i.rr"our"" reoao,rrr 1prc. I s). nP'r Kn rp)6y HaBo_

lgr i,a urri'r* 61, nepeeoaar Fe qepe3 reHllr n-6Ppyr orcqer D2 no

pefiKe Pr. CHoBa npr Kfl HaBo0ir Ha urpHx,2. nepeBoatr rpyo)
'.repe::exur I 6epyi orcuer 63 r. rax A pa: B ofov c'ly'lae

K rHnr "'r nciitro-yr'roEbr\ orBofl{rct npFtrroMeHHbrii H^!^ fp^y^

"nnuu 
u A. E. oeAotlqe Bhl M uJecroi cnoco6 xol aa yrcJ Idu- - zc

neDeilaerct Ira peiiiy oqrn pa: npr K"{ orHoclrp'4bHo urprxa 'ti"i'il i,.r, a nir Kil rpt6y Hagoqqr xa u-rrprx 61 I 6epyr orrr^er

nb ropa,on ta,rr"ovy Kpyry a'. IIoBoPaqhBaor a!'luaaly fia. l6u-'
nepesiraar rpy6y qepel reH,rr. no pefrxe 6ePyr orcqer D2 r\or'rlU_

MauHoHHyo ourx6Ky BbluHcrltllor no qopMyr''Ie

(5)

(6)

JlnnejiHo-t rroestM MoxHo cqkfarb u ceabMofi cnoco6 (paipa_

6oraH TeMfl ixe aeroparvul orrrqarculfifrct or llperllAyulei o-TeM'
qro Ber qrHy C onpeqe'rgtor MHoloxparHo. A'1q ,Toro npx^^nll Ha-

Bortr lDv6v Ha rxTprix ,r' floBopaqllBabr anfiIlaAy fla lbU- flepe-

"oi". 
,ii,oi uep": ieut 6epyr orc"er 62 3a1eM a'l{[aay cno.Ba

noeopa'i'iuarcr xa 180', rpy6y nepeBoatr qeDe3 3eH T u np|{ 
^rl6eovi orcqer 6, I'I raK ft pa3 (ptlc l. d). Ko'I'lHMauuoHHylo olultoKy

naxbaat no Qopul,re {5).
Ti*uu oopi:or,r, A,ri ycranornerua KonnnMautroHdoil ouq6Ku

cvllecrBver ciMt cnoco6os np]t BH6ope safi6oree pauHoHaJI6Horo

u'xax!6n xonxperaoM c"lyqae Heo6xotruvo Hcxontlrb 143 cJleaylo-

rurx rpe6ogaHt{ii: onpereJeHue BF,1uq'rHbI C AorxHo 6bllb npocrblM

,axonoitnuHut, aocraroqHo roqHbJv I't cBo60!Hblv or cHcreMarnrle-

cx'rx ou.u6ox, B trcM orHoueHur nepBblli. BTopoi tl Lriecroi cno'

co6rr He Moryr 6blrl' peKoMeHAoBaHH ,nt noBepx{ Teoao'tllrroB

c olxocropottx u orcqefHblM npHcnoco6reH eM. Tax xax ollfi He

o6eineq siror cK?tloLreHI'tt ouu6oK 3a ?H c ueHl p l{cllrer ar naabl

Heo6xoar.tMocrb npHMeHeHus orHoil q'lH nByx pee( B qeraePToM-

cerbMoM c0oco6ai He cneryer cqurarr, HelocralKoM I't0o roqKa

,100



BfisrpoBaHrlr Iorr)KHa 6!rTb fie npocTo <yaa!'rclltroii> (KaK 9To p ,
HeTo), a pacnorot(eHHoii Ha cpeAHeM pa6o.rcM paccrorn fi (100 '-
150 M). tIcHo, qro raKyro ro,rKy rerqe 0rrKcrrpoBarr, c lroMoulbro
peiiKlr l'],ru rrapK , AJrr pacqeTa ToqHocrrr cnoco60R rrprrMclIlrNr
reopxrc otux6o( K +opMyraM (l)-(6), yrurtrnar npu 3foM, ,r'ro.
KOJr!'rHMarlxorrHar oun6Ka !rMeer !ruHciiHyro 3aBucnMocTr, or cJy-
!aiiHbrx oufi6oK oTcqeTa no nrM6y 

'i 
peilKe.

Auaru: tlopuy,'r (l) (6) noxa:uracr, irro rorrnocrb Bcruqrrbr
C onpeAe,rre,cr crrfiHbrMu o rr6KaMH: Bn3npoBaHns (Aa), orc,lera.
no rxKa!'rc MnKpoMerpa ropn3oH,a,'rbnoro (pyra (40), coB[1erleHfit
llt,puxoB lrrlrM6a (A,v), orcve,a no peiixe (Ap). KpoMe roro, flpu
flaxoxAeHrlr Kor'lJrrrauroHHoii olxrt6Irll Tperr,riM, nfl'rbrM r'r ce:lbMbtM
cnocooaMll Ha ro'rHoc,b noc"rerlHeii 6),Avr sJruqrb raxxc ouu6(H
HaBeAernr Ha lllrplxr pecK (Ar, I'I 1\r). 3aBficrMocrb Me)(Ay ric-
TllHHlnMu ouIn6KaMlI paccMarpuBaeMHx cnoco6oB nona3aHa r{ xe
(P - rurcJo noBropeHuu):

Ir 
^c: - 

(^b,+ao,+Ad,+Ao, )

Ilc: 
- 

(d,,+Ao,+A!.+^0")

I
Ac: 

- 
(dd,+^,"+... +A.a +Ao,+AoL)

" 
+ai,+ail,+... +rl"-,1 ]

o.: -l (o,,+0,,+0.+0", { )

plr^or r-{^J,ld,,+dP+ ..+A', , Aeal 
I

Ilepexoar or ucruBnI'Ix olxn6ox, fipIIteaeHHI'Ix BLIue, onpeaeJlnM
cperfixe xBa,qpaT nqccKuc olLIn6Kn ee,rnqluu C:

cxocoas'

t_
t, 2 nc: 

-f 
2lnz +ht'1 )

21

tuc: 
-l 

knt'z +2n'2hb

o": I ( 0,,+0",f +^,"+i,"*)

a.: ,! 
[i,,+ 

-l ra;,+ai"+. .. +ri

-l [0,,+o.,+0.,+ 
. .. +0.
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OqeBuAHo, crporoe cpaBselrrrc rorrsocrH cfloco6oB oflpcaeneHfiq
I.o,irtjMaquofiHofi olllu6xll B o6qeM !I,IAe HeBo3MoxHo, TaI( (aK
TOqHOCTb 3aBnCnT OT napaMeTpoB, BrlItHne KoropHx Ha Be"IUquHy
mc npogBrreTcrr no-pasHoMy. 3ra 3aaaqa Moxef 66ITb pe esa
Tonbr{o nprMesrreJrbHo K KaxAoMy noHKpcrHoMy npn6opy, flpfi_
6ntrxeEgoe peuegfie 3a!aqn Bo3MoxHo, ec!'rtt npou3Becrt{ Hexoro
p6rn aHanr'r3 !3yrraeMoro Bonpoca.

Bo-nepBLrx, ecn11 yqecrbr qro yBeJrnqeHre rpy66I B coBpeMeHHbIx
roqubrx n rexHnqecrnx TeoairJrHTax ,rporrpyer_i npeae,rai 18-25x
[8]. flp,rxno ctFrHee ero .Ha'rLdse - 20"..o QopMy,'re cp.nHefr
i"aaparrqocxoii ouu6r, B . p"saH,rq l2l

60'no - ,. ^. (7)
oy J

rAe a yBer'rlrqcHfie rpy6bl, no,ryqllM A,'It rotlHblx I{ rexHI,IqecKIIx
Teoaor'InToB

mL:2". (7')

Bo-Bropbrx, 3BecrHo, qro cpeAHrr I(BaaparnqecKar oun6lra
orc.rera no peii[e mp 3aBudir or ar''rrrH6r BH3rrpHoro !'ryqa. fIpHHxMat
ero A{'rr.rsy paBHoi:i 100 M, HaiiAeM mp:2 uv [3], unu B yrIoBoM

nP:4'. (8)

B-Tperbrx., c He(oropbrM npu6rnxeHHcM Moxlro rpl{Hflrb, qro

mn=mM. (9)

Toraa T oqflocrb olpeAerreHllt Kolt!'IuMalldolHoii ouru6K rerKo
npeAcraBlr,b B 4yHl{qnr{ olnfi6Kn ma e:dcjra nolropeHuii ft c,leAylo-
rqsM o6pa3oM. IlpeAno,loxfiM, qro MexAy ft|, ma Ir mp cyqecrBylor
3aBIrCIiMOC,llt:

n,:+, o0\t
no -11", (tt)I

r4e t 11 q He(oropble noc'rorHHLre BcnuquHbl

IO?

[-1#(+)"]
tl " r p'z

o ^.: * V 
nb+(2k t)nP-

"'' 
: |1f ':' +':'' *'':.'; ( + )'

(+)'r| 1l , r 21 dc:-y d +kltu+da+nP



I{3 oopMyn (10) n (ll) HaiirLeM

tnb:qmP

rn4 c yqeroM (7) I' (8) no,lyqnM

t:2c. (12)

Ecrecreeuuo, "H",reH e 1 11g to*. , r. rter't1Lcq B utr pohr.^
nb

flpeAe.Iax, Ho aJIt KofiI(peTHoIo feoaolrl]Ta - 3To Ber'IutlHBa ocTo-
rHHar. A,!t npoc.|orbl BBIrIllcJleHtii npllrieM

{ 3)

TorAa Ha ocHoBaHun (7), (8), (9) u (13) 3HaqeHHt our6oK
(cM. c. 102) Moxso npeo6pa3oBarb t c!'IeAylon{ne:

l,2

3

4

6

2k

,,c : :'li 8l-3

Aua,rrrsr.rpyn npuaeaetlrble BsIIre aaHHlte, Moxso cne,'Iarb BlIBoa'
\ro npr o[!rohpa|lro\l onp n.,1eHr.l, KoJJ MaUuohhoii oLll 6KI,t Hal{_

6oJ1ee roqBbrM tBJl9€Tcr JlIHetHblH
(qerBeprbrii) cnoco6, (oropllil npaK'
T[qecxu B 2 pa3a Toqsee o6qenpnHq,-
T6rX yrnoBbrx (nepBoro 11 BToporo,
!r npeAnaraeMoro !'rriHefiHo-yrrroBoro
(Ilrecroro) cnoco6oB. IIepBbIii E Bro-
pofi cnoco6br no roqHocrll tBJlqlorcs
onI,IHaltoBltMfi. B cnoco6ax. ocHoBaH-
HbIX Ha MHOIOIipaTHOM HaXOXAeHIrll
Ber'luqUs (rperbeMi nrToM r{ cen6MoMr,
ouu6Ka mc 3aBucr,rT oT qucfla l1onTo-
peHlrt, Il ,rerr(o 3arleruT!, qTo npll
&: I oflu no roqHocrlr oAnHaIroB|I

i,0

0,8

0,6

0,4

0,2

a

cootseTctseIHo c repBIIv, BlopbIM r pr..
Ilr.crbM croco6av , yBe.rH rcH re xe i, I.
qfic"'ra noBTopeH t npnBoaHT r( HeKoTo-
poMy noBHrxe rrc roqHocrn (prc. 2).

I t0K
2. 3aBncnMocrb Mexay nc
,, 5, 7 - no ep cnoco6a.
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KaK BIiAIIM r,r3 p[c. 2, nrrrlli? u ceAbMofi cnoco6H no roqHocrH
npaKTrqecxn rBrrrorcr oar.rHaKoBbrMH. I-lpu 3ToM, AJrr AOCTH)KeHTTq
foqHocrH, Ko,ropylo o6ecneqnBaeT qeTBeprhri cnoco6, Heo6xonllMo
abrrrorBfi_rb 5 6 nosropeHtii. 'tTo npaKrfiqecKfi HeLeJecoo6pa3Ho.
boJee 9{pQeXIfiBHblM 9Bnqelct tppl'rfi cnoco6, KoTopbrfi npa ft-2
ooec[eqrBaer ra(yrc xe ToqHocT!, r{ax }1 r]eTBepT6ri, a npn h:5
3HaqeHae r?c_yMesbuaeTcr noqTu B 5 pa3.

laKI,IM OOpa3OM, B pe3y,!hTaTe aHa!1u3a ToqHocTH ycTaHoBreHo,
qTo npu oaHoKpaTsoM onpeae,leHr,llt xo,'r,']nMaqr.roHHor; oruH6Kl{ Hau_
6onee ro,{HbrM sBrrre,rcr qerBeprbrii (,'rHHeiiBbrfi) cnoco6, a npu
uccfleaoBaHfifi nocrorHc,rBa Bll3upHofi ocu -- TpeTrifi. KpoMe Toro,
3lFoeKTtrsHocrb gTllx cnoco6oB cocTonr B roM, rrTo B npoqecce onpe-
aeJIeBnt BelluquHLI, KaK oTMeqa,'Iocb paHee, npaKTuqecKn ncKnlo-
qaeTct Br'turH e oKcqeHrpkcnTeTa aruaaAbl B ?eoloIuTax c oAHo-
cropoHHirM oTcqerHbrM npi{cnoco6neHfieM

tcJru paccMarpr{BaTb 3Tu cnoco6ri c gKoHoMrrqecKoii ToqKri
3peH r, ro ecrb no JaTpaTaM BpeMeHx. ro npy 1T6M Heo6xo4fiMo
HCXOAHTb ]13 XO!'I qeCTBa OCHOBHT,TX OnepaquE, BlInOIHteMbIX
Ar'rs onpeaeneH[r Konrr.{MarlroHHoil orrl{6lru. TaI(uMu onepaqurMr,r
tBJltloTct Bll3fipoBaHte a cooTBeTcTBylolqtie ToqKu It B3tTI{e oTcqe-
ToB no pefiI{e }l"!fi nr.rM6y. 3Tu onepaquu oTpaxaroTcn coorBeTcrByro-
lIIrMq ficrrHHbrMn olllu6xaMn, xapaKTepu3yroulfiMr,t ToqHocT6 perue-
IlBr nocraBreHHoli 3aaaqu (cM, c. 103). I,l3 aaHH6rx, npriBeAeHHbrx
xa c, 101, 102, BI,tAHo, rITo Bo Bcex oAHoKpaT}tbrx cloco6ax ([epBdM,
BropoM, rrerBepToM u uec,roM) xonfirrecTBo ocgoBH6rx onepaquii He
ilpeBblrnaeT nrTn, B cnoco6ax noBTopeHnii rcxoaHoe xolnqecTBo
ofiepaqfiii (npnMeHuTe,rbHo K i:l) paBso rpeM, ]r no Mepe yBenn-
rreHnr qncr''ra noBropeHui K gToMy (olrfiqecTBy ao6aBrqeTcr oaHa
ofi€paqur a (axaoM noBTopefin[ B rperbeM cnocobe u no aBe one-
paqu[ B ntroM s ceabMoM cnoco6ax, CneaoBare,rr,Ho, r oAIloKpaT-
HbIe cnoco66l, n cnoco6br noB{opeHuA npu k:2 uMeIoT npaxTrsecKt
oaullaKoByro Tpy,qoeMKocTb. yq[TbrBar, qTo onpeaeJresre xoJr!'tuMa-
quollHofi olllrr6Kfi Ha npaKruKe He npeAcTaBlrreT MaccoByro pa6oTy,
3XOHOMIqHOCTb 3AeCr, He UrpaeT Cyqec',rBeHHoii ponr, oCHOBHbTM
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