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OIIbIT COCTABJI EH I,I' OPOHTAJIbHbIX IIJIAt!OB
B MACIXTAEE 1.:10 OOTOf PAMMETP I'ltlECKIrM

METO4OM

Ilp n3yqeHnn Marblx no pa3!Iepy, no Ea>KHbIx B ucropltrte'
cKo\4 orr{oruerrux coopy)KeHuii Bo3HuKaer rreb6xoalMocrb cocraB-
reHrrr n!'raHa B Macura6e I : 10. PaccMoTpriM Irel(oropHe oco6cs_
HocTH cBcpxKpyn[oMacura6Hoii (1 :10) c,beMKtr QacaaoB coopy-

' xeHrijr Ha npnMepe 3ororbtx Bopor - tlcropriqec(oro nal{,lrrillKa
KneBcKori Pycn,

flpfi cocraB,'reflrn firaHa QacaaoB qerbrpex creH lteo6xoAnMo
6br,,ro HaHeclu roqHoe no!'roxeHne ra)KAoro KaMI{t Kr'raAKIt, Tpe-
lllrHLI, Bna/xull])r ll f. a,, a raxxe aarlt B3al,IMHoe nonoxelllie !e.
Tareii Bcex cTeH, IL'raH c'ferr noJitireH o6ccnequnar6 onpeAeJreHrle
paSrlepoB c roqHocTbro /'lo I cM, TaxlM o6pa3oM, cpeAHtt olxli6Ka
no,rox<ellra fxourypa Ha nJra e Ao,'I)KHa cocraB'rtrb 0,5 Mi\{,

O6qaq q,rrHa creH 3o,torbrx Bopo'r cocraBJltcr 36,5 u, ruco-
ra B I M, a o6uat /n{'ItHa nJlafia creH - 3,7 r{ IIpn ln]rpuHe
0,8 0.q iu.

flo'vc"loBrsM MecrHocr cresbl Mo)l<rro 6LI!'Io cOoronpaonpo-
Barb c paccrotsrfl e 6o'!ee 4 N. IIpLI cbeMl(e c Ka)xAoii Qoro-
cTarrq![ BepxHfiM rr rrtIxHrIM o66eKTI{BaMfi q)OTOTCOAO',I'ToM c-3-B
o6ecneqnBa,rcfi 3axBar no Bblcore 3 u. floctro,'rrry cpelHtt BbI-
coTa cTeH cocTaBrteT 8-9 M, a"lq c6eMxfi BepxHefi qacTu norpe-
5oBaJracb ycraHoBKa nepeHocHltx "!ecoB. C6eNIKy npQli3Boall!'In c
qer6rpex 6a3IlcoB, pacno!'IotteHHblx napaJI{reJIbrro nrocKocltl{ creH.
Kar,fu,i.'.r \rox JveJr r. rvnrec { .brlcx nr^dr oBlrr oro3HaKoB.

. Ecng Ha oaHoM cHuMKe nor'ryrrar'lllcb SreMeHTbt creHbl, pacnorara-
rc l[ect B pa3ltHx nJlocKocrtx, To HaMeqaru aono,lHl'ITerblMe
ono3HaKfi, c TaIt[xI pacqeToM, qro6bI (axaaq Irr'locRocrb I,IMera
cBon ono3Ha(fi. 9ro ucx,rrc,taro' Heo6xoAtMocfb BBeAeHLla nonpa-
Bor( <<sa pcJrleo)- Bce onopHble roqxl,I NIapKIIpoBaru. qTo6l,l
coxpar 'f6 o66eM pa6oT I]o orpeAe,leHnro xoopllfltaT 3aMapKIIpo-
BaHHHx roqeK, XX .pacnoJro*rrnu oco6blM o6p43oM- C noMoulblo
HlBelrrnpa nepshrir psa MapoK ycraHoBfi!'rn Ha ypoBHe o6'6eKTI':Ba

!Fororeoao"rr.tra (puc. 1), BepxHrie !r HHrr(Hue Mapl<ri pa3Mer!I!'Ir,I
lra oa!{HaxoBoM paccroqHtru 01 nepBoro psaa. TaxfiM o6pa3on,
Kaxabrx pqa MapoK pacnorara!'rcr cTporo no roprr3oHTa,rbHot,!Il-
H!,rr. IloBropHar HuBer poBKa noKa3a!'ra, qro oEu6xa ycraHoBKu
lrapo( no B[,]coTe xe np^eBbllxa!'Ia 1-2 MM 11 !'IMllb B ltecKor''IbKtlx
cryqaqx aoxoa ra ao J MM (nor'lo>KeHue TaK!{x MapoK }]cnpaB-
. r c"1H) .

Pacno,roxeHr.re MapoK roplr3oHTarbHbrMu prAaM! !ptBe,!o (
Tolly, qTO KOOpAnHaTr,r I'lX nO OCfi Z 6N"!r'r OAnHa(OBHMi B (aX<IOV
pqay, a xooparHaTsr no ocu r HaxoAfiJrr'r, npoMepsr pyreTKot.
A,I,' npuBeAeHnfi KOOpAuHaT Bcex 3aMapKt'IpoBaIiHbIx ToqeK K 06_
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qe!'I clcTeMe TpII Mapx{ Ka)K:'loto prAa ctsr3btBa,tfi c cooTDeTcT-
Byrouluun ToqKaMt llepBofo pfi,la Me1O,lolr CItOCa, Xat< 5'ro !e,!'raror nptJ- onpene!'rcHx (peHa. c}r3! (oopltx|aT rpex ro{ex Bxre_
cTo o4lolt IIo3Bolrfi.ua noJly,llrT! KoH'rpoJtb trpoJIo)IierI!.L XOIOB nO
cToHe, upeaHee KBa/lpaTn'lcc(oe 3Haqe te near3oK a xoaax. onDe_
Icr€flfioe no 24 ToqlaNr, paBno 2,3 vM_ Henr:[n pacnpele;rr"licr,fo cropoL rr \o0a ok/r'n!' rev tonpiB, 10 c.rb ]'IoU,l M r B Macl|.raOc fl.,13xa.

Prc. L Cxera pacnoiorenre xoRrtor6ldr M!ro( !tx
creu(c ronorLrx B.'por.

B prAe cJrv,/aen Bo3Hrir{ana rrco5xoAlrMoc,rr, B tono!,urJlrerr'Hrrx
reo^e3rq.c(hx noc.rpoerrnrx_ Tax, nanpnMep, ll,rrr cBfl3H KOOpAfi_
H3',r Bryrplt otHoro xoaa (prna) ]1Jtr ToqeK, rexallfix B pa3rrLrx

Prc. 2. feo,lffnqec(rc nocrpoeulr rre cBrrr (o-
olAnHar rlapor, nexalllnx ts pa3ldx trrocxodrx,

tr!'rocr(ocTrx, c rpex ToqeK 6a3ucrqro cfpopa yc,|aHaBJil.rBa!'rt pac-
c'r'orHrirr MoxAv 6flx)KaiiurNln r6q(aMn [axAoi nJrocxocru B rra,
'rarre n I(oHqe ee (plic. 2).

Vr,rlr n:uepa,ru onrtqccllliM TeoAoJttroM,foJr6l<o o4nr.rM npu-
cMoM, upelHrrr KBalpaTr,rqecKar norperuHocf6 fi3NrepoHnr yf!,ra,
orrpeAer''rerilrar no pacxo)KAeHr{rrM Mergy nor'rynpnerlaMu, ora3a-
JIach pasfioil 12". HaiileHHtrc araqeHurr Arr (pnc. 2) n naua,,re a



KOIIAe Xa){(AOji flr'lOCilOCTU no3Boflqr[ DpOU3BOA'Tb KOHTpO!'Ib ll3_

MCpenuiri nrrnb no crBopy. cpealltlt KBaapaTliqec(at rorpeulHocTb
onDe-qeneHu9 KoopALr'laI no och .f,. Hari4erlHa9 no pacxoxteHrtrt
nliH OTDpIKOB rO nlocxocttv {orpc1|{r'l / u l','la pxc.2), paBIla

1,8 MM. AHara3 noxarar, '-To KoopafiHal6I onopHblx roqeK on04

ap,'reHbl co cpe4Hfli KBaaparx'recxoi nofpeuHoclLrc,lJz: 1.9 Ir\.
rflo cooTBercTBler ]cTaHoBneHHblM lpP60BaHfleM npu cbevKc B

Macura6e 1: 10.

A,rt npoKnaa(tt nr aHoBo-Bbtco f H blx xoaoB no BepruKa.IbIlorI
nnOCI(OCTll CTeHlil Ar'lq OnpeAe!'IeHnq (OOpAIIHaT OnOpHbIx TOqCK

npelroxeHgr,iM cnoco6oM noTpe6oBa,locb B 5-6 pa3 MeHbIIJe

BpeMeHri, qeM npr{ npHMcHeHUn npqMHx reoae3l]qecFux 3aceqex.
KpoMe roro, Bo MHoro pa3 MeHbue BpeMeHI'l 6bl"ro 3arpaqeHo Ha

I paHcoopv rpoBaHlre cH rMxoB Bbrfl o,1Hq,loch Ha 0orol paHcoop-
Maropc @T6, nocKoflbKy 6a3nc cGeMKh pacnora'raflcq napar,leJlb-
HO n!'rocxocru cTeHbI, TpaHCQOpMllpoBaHIre npaKTIBecKII cBoal{
,tocb K yBertirreHltlo clrtMKoB, llpu Har''IuqHfi BhlcTynarculfix 3ne-
MeHTOB eTeH6t, TpaHCQOpMIrpOBaIrUe npou3Bolll',lJlocb no 3oHaM.
flpu KosrFQuqrenre yBeltl,IqeHlit, paBfloM 3, pa3Mep cBllMKoB co-
craBlrrn .npriMepBo 20x40 cM.

,[l.rq yveHbureHts leoopvaJflfi 6yMarx hLnon$oBarh Qoro6y-
Mar\ c HecMaquBaloule!icq noa'loxxoii. laK I(aK npfiMeHcllfie 06Hrl_
Hoi Ooro6vArarH lollycr|Mo np Ko)OOxuue'r te lpaHcoopMr'poBa
Hnr He 6o,,ree l-1.5. To ecrb a,rr t3roroBreHUq orneqarKoB, He

npeBbrurarcqrx 15X25 cM,
Toqrrocr! cocraB,'tetltg BocbMu QoronlraHoB oqeHI'IBar''Iocb no

nprrrqroii MeroArKe, To ecrb no pacxoxAeHuqM Ha rpaHcQopMa-
ItuoHHbrx loq(ax, no iope3aM Mexay cHIlMKaMfi d no cBolKaM
Me)K4V nraHlueTaMu. uqeHKa roqHocTlr BbInoJHeHa Ha ocHo!4finfi
90 cHirM(oB. Kou].po,nr ocyuecrs,r*Jlct c noMortrt'Io 1B2 rpanQop
MarluoHsbrx TorreK, 276 ToqeK no nope3aM Me)xay CIIIIMKaMI't x
147 ToqeK no cBoaxaM, B p*yrhrare noJryqeHbl cpeAHne lrBaapa_
lnqecKne florpelxfloc,n

nope3aM

'11 tL?ln,: | .2n,

CBO:IXAM

: l/ Be'o :o.no| 2.276

:l J-L:o,u

MM; (2)
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'i / 0,322+0,10r+0,451
Y 3--:o+o Mrr' 14)

Oqcrrxa rornocrrr cocraBJrenlloro n,,rafia 6br.,Ia Blrno.tHcHa rax_)r(. ro rlinre..o ,||.. L03 e..1.,,. . {y,tp,t, \ s .at\D. L,vr' r\^'r h rn .0. r:,8 rr'r' roy) ,f,oror...zry. p. ,t. r.,.rr,r u icp. i,.il
py,'rerxori usfirbt 3a Ic,rnHHrre 3rraqeHrr. crp\,.nnxpoBarrHlrc rlaI]_
HbIc nonTpoJLHbtx ]rivepcluii npuneqetru unxe:

',]:.it ',,t,'" j''i,,,. i;':i;;;ri

l _1,50 1,21 82 _1,20 0.91 243 0,90 0,61 474 0,60 -0,31 895 -0,30 0,00 l3.l6 0,00 +0,30 1277 ,t.0,31 +0,60 803 +0,61 +0,90 559 +0,9t +l.20 2at0 +1,2t +1,50 ll
t:ti03

0,01,1 80,0,10 320,078 79
0,147 163o,2r2 3020,218 429
0,132 509
0,090 56.1
0,043 5920,0t6 603

1,000

0.01.1
0,054
0,1J,
0,279
0,501
0,719
0,851
0,941
0,98,1
1,000

Ilo noryqefiHb.i\ l'laHHbrrr.cocraBJ'reHa r!clporpaMnra ll xp Bag
HaKon!'lcHHbrx ,racror (prc. 3).

Ar'rq xapaKrepHcl.txx pe3y!,tbrarots !r3\{epcHtrii Bu!ncr',reHbr
cpc/lHne xBa]]parxuecKltc 3fia,leHfir pacxonAenrn 11oKllv HarvD-
nbMh r' \elcr'roIt I I /rv(peH rlrt/ no l,L'ot tJrL , vV i..rnv. a
raK,r{c acrvIle n r ,(.ueLc npr.iBoii pccnpene.rcrr-a. cpcinee
xBal1paTn'1ccIro-e pacxo){IeH c m paBto 0,55 Mv, sNlnnpuqccxarr
acll\{MeTf]rr Jr, cocr:rB,trer 0,007, a craH,Iapl. 3NlrrnpuqccKoii
ac Mllerprn

',"",:/, =V:-lh:,,,. (5)

!o\,.Ho , q,l.J o ,.) u..tb. I, r', .toct(,,t.K,. sLr
nolrHa.r,o \..r. B,r, S . lb/S. ) {0.007 ,.d.tl. 3l!I t.r,r'cKrngxcqccc -e/, paB€n - 0,1, a crarr,tapr gMntpjllrec(ot.o sKcqccca

a @,): l/ (n r ),(,+3) (n+5)
24.n.ln-2) (n-3)

=ll'!:1f ft:o,,s.6
Sxcqecc Moxtuo cqurarb nccylttccrneuHLr\1, 1arr xax

lEo l<:o(.ro) (o,l <3 0.25) (7)

Arra,ru::a norpcnlrocreit tl3Mepentrrr na H{rpMalrbHoc,rb rio acnM_
Mc?prrr, 3Kcqeccy }l no McroAy crlprM,,reHur nopMarr,noii xprBoii

0 irj59
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He aocraToqHo. .(,ra 6o,rtlreri aocToBepHocTr,t nplMellrror 6oJrec
MOUlHbe (ah.ear'f. h. horopbx Hah60,1ce pacnpoctpaHeHHbtM.l
rB{'rrroTcq xu-KBaapar r 4puTepufi A, H. (o,rvoroposa:

nyreBarr r noTe3a o npnuanr''rexBocrn pacnpeae,reuur K HoD.
Ma{'r!HoMy noATBcpxaaercr, ecr'r

*1xq,

-qs -0,6 -q3 +4J,q6

(B)

s 4t0

,

82

"*.4'1, i

-/f -t/2 -ap -96 QJ '46 49 42 ,15

Pnc- 3. ruoporpaMMa (a) q (prrar
cacror (6), nocrpocsHLre no laHnHM xoBrpor! ro\-

rtrc X/q r,b.6Hp2.o- x r26. ru 1o qx..rj .r.n^ oi r 806o4Lr
h:n- 3 fi q 

-. ypoBno sHarrnMocrli, Ilocriorbny nonyqc[Eoe
12:7,0 ueurnre sHa'reHfirr Har:lAenHhrx nplr ypoBHe 3rraquMocrlt
q:0,45 (x'zq:14,1), ro Hy,reBar rurore3a o flopMa,rbnocrt pac-
npeAe!'reHqr ouu6oK cocraB,reHur rForon"'raHa B Macura6e I : 10
He orsepfaeTcr. TaKnM d6pa3oM, BeporrrHocrHo,cTaTl.tcTuqec(!lii
ahar . pcrylblaToB Konrl,ot- coctaBrrcHqfl Qoforna.ta B,vacL!|a.
6c I : l0 no(r3a,r. rro or 16xy cocraBl(,rr .',r(pn^!)..nu\ra.-!-
Ta6Hbrx n,laHoB noAquHfi rorcr saKoHy EopMarrbHoro pacnpeAeJre-
q{fi.9TO AaeT BO3MO)(HOCTb npr{NeHrTb A!'rs oueH(u pesylrr,TaToB
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.rerLHbrii uHrepBaroM 0,38 Mrv(do(0,46 MM. fio,lyqeHHhle Bhlue
parhbrNru cnoco6aMH 3haqeHIe cpenHhx hdalpar qecK x norpeuJ-
.socrei (m:0,40 MM n m:0,45 MM) Haxorrrrcq B npetelrax ycra-
{oBr'leHHOfO AOBepUTenbdOrO IiHTepBaJIa.

llpoBelesHbre sKcnepuMeHTa!'rbHHe nccrleAoBaH n flo(asaru,
qTO MerOAoM QoToTpaHcQopMIlpoBaHIIt MorI<Ho cOcraBJItTr, nJIa hl

QacaaoB coopyxeHr.fli npaKT,rqecK{ B no6Hx Macura6ax c roq-
fiocTbro, yIoBJreTBoprx)uefi Tpe6oBaHnrM, npeabqBJrrIeMbrM K ap-
xfireKr) pHHv 06v.paM.

' Pa6da nocrynsta :6 Ma' 1975 ro!a. P..
xoneHAoBaHa xaOclDon
eo!*n{ecxn* rcreDeHri (rcscxorc t{'

xeqeDHoc'Do're,'Horofitscr,Dfa'

v!( 5!3.?2r.1(5!3.,r )

JI. IT. ITEPMATAHA, D. 6. CEPANI']HAC, A. N, TJ{L]IEHKO

NEPBUqHA'I OOTOTPAMMETPNqECKA' OBPAEOTKA
KOClll|qECKHX CHHMKOB JI}IMBOB NJIAHETbI

IIpu ir3y,teHuIt $urypbl $I't3uqecKofi noBepxHocrl'l u penLeQa
jIJIaHe'tbl no (ocMIlqec(IiM CHIIMKaM ee BUAIiMOTO ropIj3OHTa HCXOA-

HbIMn Aatnl6IMI'I tBr'!sIOTCS U3MepegEbre KOOpAIHaTbI TOqeK ntMOa'
IIpexAe,ieM perualb 3aAaqy oflpeAeneHl{r napaMerloB {pI{LI'ypbt

niaueru, neir6xoquMo noAroroBtlrb IicxoAHylo uE(popMaIIHo t
npeacrasurb ee B BnIe, yao6HoM ant cneqnarl'Hoit tpororpaMMe-
rinqecrort o6pa6orxu. fioArorogxa, rl,lu nepBnquat $ororpaM-
MeTDUqeCAarI 66Da60rKa, I,tci{oallblx naHHblx 3a{,lrcqaeTct B HiMe

oeni n xoop,qusar roqei r'IfiM608 B cficreMe {oop!uHar flpH6opa
br6paxorxe oluu6o.tHllx KoopatHar, npuBeaeHut u3Mepeiui B cu_

creMv lloopariHar cHtMKa, BBeAeIlItt nonpaBoK 3a aeQopMaqlirc
Sorouarepirara,,qucropc{rc o66e(r Ba, arMoc$epHylg peopax-
uurc,

I4iMeDellve oa HoqHoro crrHr,IKa JIHv6a SHno,4HqerLtl Ha vHo_

tou3MeptTenr,loM rtpt6ope, nt6a Ha crepeonpt6ope c ucnorb3o'
BaHleM oaHoro cHnMKa. Kor''luqecTBo u3MepteNlblx ToqeK 3aBl'tclir
oT Macura6a cHrrMKa, nlllrHlr ayft,!nM6a Il qro pacqreHeHHocTn
Toq(H AorxHH pacnoJlararbct Ha Hau6or'Iee xapa(TepHblx gne-

MeHTaX Derbeda !'rnHHu JIuM6a: BnanliHax, noAbeMax, neperd6ax
JMeclHocTlJ. npr o6p260rKc $oTorentBhjuoHHb x cHxMKoB 6epvT
He 6onee orHoi Toqfih Ba J,'I.Meltr. Lc'lu cbeM(a nrlaHeTd ill Ko-

cMoca npolr3Boa!,Iracb c yqacTlla op6ItrLI q c6eMoqqat annapaTy-
pa BxJlloqar'lacb qepe3 XOpOTKIIC npoMexyTKu BpeMeHu, To cMex-
Hbre cH MxH Mox(rlo paccMarpltBaTb Kax cTepeonapy u Bdno,'IHqTb
crepeou3Mepex[t (oopa Har roqeK .rnu6a. IIpu gToM nOBbI[IaerCt
.fianexHocTb onpeaeneHlrt npl4Haa"IexHocTlt t'I3MepseMoI'I Toq(H x
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