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co cpennnM· aHaqenneM 

I if! : coo~noweillut;,m; 
·ktY ·. 

p{J 
1_'51 · 1 
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'-·, 

. \ 

'I 

. ;, 

'I 

( 1) 

(2) 

k ·-KOHCTSHTa >paCC9liHHll1 X~paKTepnayrowag Be~eCTSO,·· ~HC-

.,_ 

, . neHHO~ ana:renne STOll 'KOHCTSHTbl k. criao~ 3SBHCHT _ OT nnnHhl BhiOpaHH~Jl· gqel!KH H- CKOpOCTIJ :·· 
/ ,.......--·. 

qaCTHUbl, 

n~n H3MepeHHH TpeKOB·aneprnqn~X qacTnu,·nnB KOTOphlX,KynOHOBCKOe pacceBHHe·Ma-

. ;;o,· cnenyeT yq~ThiBan, 'np~ue~·chl1 nMnTHp;row~e pacc~Bnne ·, (~anpnM~p, :TYP~yne·n;a~e ila~}!{k;.. 
:'~ . , ', · '.~ : • - , ·• · • · , ·, t, 

1 
1 ·.:• "\.• \ I ,; I • "'. ! . · ,. ·. • \ 

~nne. }!{H!lKO~TH · B nepnon poeT a . ny3hlpbKOBf; 3TH cnyqal!nbte OTKnOHSHHB. \I~B3hlBSIOTCR' myMa_: . 
. ' . ~·' . : •";;." : . --.... • : . ~- ·. . ·J ~ . ' - . ~ - .. . . .. ,· ._... . " ·.·: ;·- . ,.. 

Mn nyahipbKOB. npn nal.iepennn • xoopnnnaT nyahipbKOB nononnnTenbHO noBanBroTcll ownoxa, . 

. ~aBaannaS! c 'IieTo~~ocTbro naM~~nTem,noro ~imoopa ( uiy~ cT~nnxa Mn~p6c~~na),' n. cyo.,ei-
-···:: ( . ~ . ·-' -. .. I . '. , . '" . . :-.. . . . , . -. . . 
'TnBHall OWHOKa, BHOCHMSB Haonrol{~T~neM'· {myM 0-TcqeTa), npn OUSHKS TOqHOCTH HaMepennll·;. 

• .. l - '.. . ' ' / ·~ • . ' - '· ,_ . . . ~- ; . . •. ·' . 

- N y • I 
nnB: ncxnroqennll xynol!oacxoro.pacceBHBB n myMo_a nyahiPbKba Ohinn npoaeneHhi naMe-

. I 

peauB, sTano~Hoft, nHHHH, B ltat~e_cTBe KOTopott ncno"::b3oBanacb .. pa~e.e' J!3M~pe.aH.9.H M_apxnp_o"'7. ~ 

. · aoqnag n~nnB <jloToimacT~HKB c ToncTocnollnoll aMy~i.cnel!, · MaMepenmi .npoao"nnnncb na Mn'x

po6xone YMM;_~2 MeT~~oM aTophlx ~asnoc;e~.-.rinnna gqe~xn npn naM~pe~nll_x ohiJia ~hlo~a-
ua' noc'r?giiHOll. Koopnnnan:1 u~~Tpa milinn onpei:lenBiincb KaK 'c'pennee ~Ha~eime KO~PilHIIST; -:' 
'npaacirb~ n 'neaoro ;ipaea l'i~ann; ·' . ., · I 

.~ . . . ... . 
·.,,. ·, /' , (I) ·. (z,'·· 

no: ll~Yl\.f_,~.s.Mep~HHliM .C?IlHOll II TOll }!{9 ,Toq~ll HSXOilBf!SCb aen~'!JIHS L'>x =X - .xl •. 

n c~~~nexa;anpaTnq!la~ ownoxa ul'>x = ~T ;I 1'1~ 1. ~ · onpenemtromall ilncpepcnio :~[Ma •. 
. ' ' '• 2 . ' __ .... ' 

H3MI!P,\JHHJ! 0: W. I 

·. (3) 

, L 



·.·• 

-!J.anee, Bbl'IHCnsmuc& aua'l{e~ull ·nepawx· paauocTell ·y •· x 1 - xl+ 1 .. · u .ux nucnepcuH, · 

no KOT~poll onpenenHnac& nucnepc~ll cyM~apHoro · wyMa · ( wyMa. nuHnu. n 'wy.Ma u~M~peHnll) 
~I ,. . ' ' .; ; "> • 

ux •. 
·:u'•· y'-·y 

y 

a' u; •· -f 
·-' (4) 

-, 

3TBllOHHaH llHHHll· B3Meplll18Cb .li'IBIIKSMH · B 1000 H .. 2000. MK .. CyMM~jJHbiR WyM OK838l1C.ll pas• · 
. . -' . . ' . 

Hbl~< .:17 · · "'-1,54-MK,· o-;. 2000 • 1,05 ·M~. lllyM.H3MepeHHR p~BeH OL\xiOOO '" 1:41 _MK!· 
, 1 X 1000 . ~ • • 

•. ~.1, .·· · 
0

. • •. 0;99 MK;COOTB9TCTBeHHO, .llaHHbiB
1 
llllSI Hqei!KH B 1000 MK ycpenueHbl no 9 cny'la·· 

x:laOO • . . 1 ; - - ••• 

liM,·llaHHble llllll li'I{BilKB B'2000 MK -·no 3 cny'lal!M,, 

. _ npuB~lleHHbiB 3HaqeHHSI CBHlleTellbCTBYIOT 0 T9Mi ·'I{ TO WYMbl STBllOHHOI! ll!IHHH H_e3Ha-. 

- . 'I{IIT9llbHW,: B9llH'I{UHa. WYMOB. C B03paCT4HHBM llllHHbl li'IBIIKH He MBHliBTCH. 

lllyM c~onnKa u wyM· oTC'IeTa B sTnx naMepeuuHx paanennT& ·6bmo uen&asr, Ho .QalKe 

ecnn npHHHT&' ~yneaoll· wyM ~TC'IeTa, TO wyM C:TonnKa MHKp~~Ko~a · YHM-22 a MeeT aennqn-
- ~ . - . . . . r_. • 

HY nop!lllKB 1 MK~-

llJym. CTOllHKB--MHKpoCKOna SIBJISI9TCll ·llOCTOSIHHOil Bel1B'I{HHOI!1 a • WyM OTC'IElTB ( OWH6~a, 
BHOCHMBll H86n!Oll8T9ll~M) n~H nepeXOll9 OT H;M~peH~Il STBllO~HOif ~HHHH K H3MepeHHSIM ·pe-. . ' ~ ;- ~ ' 

.I. 

/ .. 
BllbHbiX cnel!OB B03pacTaeT_ H3-38 MeH&Wero' KOHTpaCT~· nao6palKeHiill rpaHHilbl nyablpbKOB --

- 1 .. ' •' • . . . . . . 
• no cpaBH9HHIO .-c STallOHHOil llHHHell. OneHKa wylllia H3MepeHull. Ha pa6o'IUX nneuKax, 6wna Clle-

; ~a~a- npu U3Mepelinsrx TpeKOB .. : 1t • -M930HOB_ c: UMnyn&COM 9 r'sa/c,· KynoHOBcKUM pac'cea-,· 

HUe~ '1{8CTUil: C TaK.UM HMnyn&C(Il'd MOlKHO' ~peue6pe'lb, Bwno ~3M~peHO 10 • Cll~llO~ • 1t ·..,Me• 
- . \ . 

aolion TeM lKe.cnoco6oM; 'ITO u sTa~o~Hiia·nuuusl.-nnuua H'leeK cocTasnHna 400, 800,1200 
< • ' ~ •• ·: ' ;_ - - - " • '.;_. ' \.. • •••• 

u, 1600. MK. · CpenHeaaaeweuHwe.· auaqeuu11· aenH'IHHbl u&... nna aTux .B'IeeK oKasanuc& 

-paBHbiMH 3,45 + 0,36,,- 3,30 + ,0,301 · 3,34 + 0,42, - -·. - 3,48 + 0,32--;- MK;cooTseTcTseHHo, . 
1 - l .. • , 

' / 

nony'leHHble 3H8'18HHSI . no.tlTBeplf{llaiOT ylKe. c.iten'aHHblll·_paHee BbiBO.tl o . TOM1 . '1;0- BeliH_;, 
. . ' 

-iuua :wyMos· oc~aeTcll ~ocToSIHHOll t~n~ paanu-lubiX t~nuu !I 'leeK • .llucnepcuSI wyMa aaMepeuulf 
'\ <. ' • - • . ~ 2 ' ·.- _, 

· ( wyMa .oTc'leTa. u wyMa cTonuKa) ~a pean&uwx cnet~ax · pasua . a w ~ :. 5,8 MK. 

:· ~" 
6/. OneuKa wyMOB !IY3WP&K?B 

'•. 

-: 

·' . ·' ;_, /• 

•' i 

., 

·nns Oll9HKH. WyMOB ny3blpbKO,B H3M9p9UHB .npOBO.tlHilUCb npu UellO.tlBBlKBOM CTOllBKB MBK" 

pocKona, >!To· 6bino. ct~~na~o c. ~en&ro u~icnro~euust my MOB . cTona . .:a. HaMepHnuc~--Koop~utia;i.I 
;on~K~- iex nya~ipbKOB, KOTopi.I~ H~XOAUllBCb B 'n~ne 3pe~Hll MHKpoc~~na C'3o.- .40 ny3blpb.:. 

' ' ~ ' " c .... 

Koa). 0TC'I9T Koop.tlBHaTbl X npOH3BOABll~H OT, sepTBKan&'uoll mi~HB-U3MepHT9llbBOrO nepe:__ . 

_KpeCTHSI_ M~KpoCKOil8, ·MaTO.tlBK8 H3MepeHHil 6t>ma', T8K8ll lKB1 'K8K · U _B ·np91lbl.tlYWHX cepHIIX .·_' 

H3Mepeunll. no B3MepeBHHM 11' ... -Me30HOB . C . HMllYllbCOM 9 .. raa/c. Bbi'IBCllllllHCb .tlHCnep- . 
y . . . ' ' 

CUB CYMMapuor_o WYM8 H ~YMB',O~C'IaTa,_ .ll~cnepCHSI WYMO';~ ny3t>lpbK08. onpe.t~enl!naCb no 
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p83HOCTHOMY ~~eKTY 2 u· . 
ll 

;,.2_0'2 
X . I·,W 

'\."\ 

u·_oKaaanac&' I>aBHoll . 

· s/ CyMMapubil! myM n . TO'IuocT& naMepeuull ., . 
nucnepCHH. cyMMapuoro wyMa B Kceuouoaoi! KaMepe. paaua: 

' un 

2 .. ~ 
r;·-= q 
x- o6w. 

2 
rJ 

ll· 
+_ 

2 
0 

w 
··,.; 7,3'+ 5,8 a ·13,1 MK~ 

7,3 MK,-

_Cpe.t~uee auaqeuue / Monynn DTopoll pasuocTn; · o6ycnoaneuuoe wyMaMu, uaXO.tlHTCB-ua cooTuo.:. 
' ' . - ' . . . ' 

fl)j F· y6u-00w. H CO~Ta~sreT .tln>I KCeHOHOBOl! ·KaMepw !tll WYM = 8,7 MK, Ha 

nneuKe. Ha. · ae~srTu peiuiTu_nucTCKHX cne.t~ax __ 6i,mu .· sKcnepuMBHTallbHO onptl.tl':ne_uw' aua'l{eHHH 

/ 

weuun_. 

i or . -.tillS! gqeeK AllUHOi! .400, 800 H 1200 MK:- Yc'pe~tueuuoe no TpBM ~'l{ai!Ka~· auaqeuue 
'.-WYM. ' ',·. ' · _, · · . . ,'. ,. 
I Dl · · .. 8,'48 MK1 'ITO. xopowo cornacyeTcH c senuqnuoll,· nony'leuuol! pac'leTHbiM nyTeM, 

WYM' . . : . ' ..,.. .: --· . . . '. ' .· ' ' 

.. B. COOTHOW9'!Ue (1) BXO.tlHT .B9l1H'IHH8 (ol 
Kyn 

r~ 
- '2 · .. a 

IDI . KYll 
-· 2 lbl -·12 '" •. ID; WyM· H3M,-

Cpet~HeKaanpaTu~u~n ~wu6Ka_, sTo_l!. aenn'lnuhl. pan11a: · 

... · jlii'IL · '+ I'D' 4 

' . . . 1 - . . : H3M . • I iuyllli 
. 7 al --. , . -: 2 '• 
··KYll ·.fN. . IDI.·.'. ·.: ·Jnl' ' 

. " · · ,, 1cyn ·· · ''"'~Kyn. 

. Bse.tlsr IIOBYIO n~peM,BH!IYIO .. -. OTHOW~Hue· cur;i1an/wyM I' .=; /DiwyM 

r_...· u· 
·:Kyn 

-.' . . 2 .·, 1-
, IDI ~:yn..- .,t:(l + A->_+ - r -- " ·-" VN' -~' ,• 

'· . 

·.OTuociiTen&nas. owu6K_8 uaMepeuull. senH'IHHt>l. · p {3, · ,6yAeT pasua: 

;!J.(p/3) F(l') . 
. 'Pl0' = ' -.[lf / • 

-· '-.-

3ua'leHHH «!JyUKUUH F(jt) 
!· 

npuse.tlaHbl B Ta6nune:· 

I ' 

2 
\· 'a 1,25 1,5 

. '" 
\- :' F(l') 2,236 

' . 

1,760 1,366 . ·1,248 1,,117 

/. 

(5) 

. .. ·,, I'·' 

'(6) 

- , :-, ·nony'IBM · 
..; . 

-(7) ' 

~r-

. '. 

(8) 

'4. '.- 5 

1,064 1,041 

' 

.'' 

-·. 

'To~HOCTb B3Mepeuui! aenH'IHHbl . P/3 I .tlllH. cne.tlOB B KaMepe '6y.tleT onpe.tlensrTbCll .tlBYMSI <j>aK ... 

TOpBMH! .OTHOW9HB~M CH~~an/wyM. ,a. CT~THdTU'IBC~Oll .. T~'IHOCT~IO, onpe.tl91lS19MOi! ~ 'IUCllOM /. . • 

,.SI'I{9eK- N, ' .. STo ~OPOII!O ~OlK~O BB·.tl~Tb aa' rpa<!>HKB puc. 1. no OCH. a6ciuic~. 61-jJO>K~HO 
3H8'1{9HHe lgptJ - ; no OCH Op.tlUH8T - 3B8'19HH9. lgiDI.. . B MK B KaMepe • .llnn llOCT-.. . . --· ' . .._ .· ' .' 

. . po~unSI rpaljluKa no 

t. 1 'Dt :. 3iaqeuuSI 

COOTHOille!IHIO ( 1) 6~11lH Bbi'IHCilBHbl' 3H8'19HBSI, 'pj:l .tlJISI .38.tl8HHbiX 

. k .. ·~ 121 H . KOHCT8HT. . . .[lll~. KC9HOH8 · B3HTbl -H3 . paoOTbl . •, a . rpa<j>HK 

. / _uaneceuw llPSIMble _ 3H8'19HHSI, paCC'IHT8HHble llllH 38Jl8HHbiX .tlllHH ·- Sl'leeK, 

/ 5 

>-

1: 



I' 

. Un¢pbi ~a · npsiMhiX · o6oanii'IaiOT ' Annny . 5I'Iei!Kn B MM ·• B KaMepe,'. Ha rpa<jl~;·TaK-
• \ -' ' " - .. "• - - ' ' ~. - • ' -~ ~ • < / 

>Ke ~ nanecenhi KpHBhie paanolt TO'IHOCTH naMepennil• Bhi'In'cneHHhie no· cooTHOI11!0lliH.IO · (8) AnSI 

cneJla. <!>~K~np~'BaHHOH 'tinnHh; (500 MM ,B ~ar.iepe)'~ Ha rpa¢nKa .BHilHO, ~TO. JlnSI ~nella '¢HKCH· 
. ". . . \ ~ / ' . . . . . :.: ·' - - . . 

poBaHHOJ! JlnHHbi Ka>KJlOMY anaiteHHIO P {3 1 ' COOTB9TCTByeT OHTHMilnbH8SI JlnHH8. gqeltKH1 . 003•· 

aonS!roUii" nony'laTb nanny'I~!IO. ~;" JlaHHhiX :y:cnoanlt T~'lnocT&,·· H~~eTCSI · TaK>Ke onTB·M~n&noe 
3Ha'I9HH9 .JL KOTOpOe ne>KHT B npenenaX 2 .<IL < 3. nm1 Cn9JlOB pa3JIH'IHOI! JlnHHbl ·B Ka-

Mepe npn JL m· 2 6bina :Il!>l'IHCnena. OTHOCHTen&Hasi OWH6Ka · H3M9p9HHII. Peay).l&TaTbl · npnBe

.neHbl, na p!IC~·· 2.: no 'oCSIM OTnO>K9Hbi• 3U8'1~HHSI JlnHHhl ,H3~ep~et.;!oro y'!aCTK·a· cneJla • ~ OTHO

CnTenbHBSI o~nflKa na~epenn~ ·• P {3 · · B %." Un¢pbi na·. KpHBhiX o6~ana'laiOT ~n~ny ii'I~AKn B · 
' . . . \ '. . ' 

MM B KaMepe,. .. nynKTnpoM np_oaeAenw Te· KpHBhie, AnSI KOTopwx npo6er "· -Me3ona· non-
. ' . . \ . : ".' . 

HOCTbiO yKn8JlhiBa9TCSI .B 1KaMepe1 .T,e, JlnSI, KOTOphiX B0.3MO:>KHO HCHOnb30BaHH9 38BHCHMOCTH 
. . . ·. . 'l . ' 

. rrpo6er-3H9I?I'HSI, 

.. Ha .rpa<jlnKa cnenyeT, ~TO TO'IHOCTb .H3MepeHHSI 'aenn'!HHhi p{J B KC9HOHOBOII KaMepe ·neBe:

nnKa H: COCTaBnS!eT' 20-30% llJI!I:C cneAOB, ~MEl!Omnx BHilHM~l! B K~Mepe' n~o6er 150 <L<400 M~~ 
'-:' 

··: ,. 
"~ ' 

.\ II. :Onpenenenlie p/3 · nm1 cny'la!l· 6on&wnx noTepb aneprnn 

c. 

_ npn H3M9p9HHH Tp9KOB '!aCTHU 1 ; He OCT8H8BJIHBaiOl!lHXC!I B . K8Mepe1 CnenyeT HM9Tb B 

. B~ny, 'ITo ycpeA~enne an~~~n~fi ·Be~n'IHHhi BTopol! p~anoc;n IDI nMeeT CMhi~n Ton&~o B.·. 
- .. ·.' • • ' • . / •;' ,'·: ' I • I . ' ', j ' 

TOM• cny'!ae, ecnn na. naMepS!eMoM y'!aCTKe Mo~mo. npene6pe'!& noTepS!Mn aneprnn na nonn-

aaunro •. no~TOMY. npencTaBJISI9T_9SI nn;epeCHbiM. OTbl.CKaTb cnoco6, noaaomiiOIIlHl! H3MepS!Th 

. 'i 
- . lln!l· '!aCTH,U1 y. KOTOpbiX HOHH38UHOHHbi9 no_Tepn na • H3M9p!19MOM y:aCTK~ \ 

. cocTaBn!IIOT 16on&niyro .nonro' aneprnn-.'!aCTHUhi, -. '· ' 

aen,n'!iiny pj3. 

-
r· .. 

! • '·CooTHOID~HH~ (2) .o~~~nen!I;T aaBHCIIMOCTb 

CKOI'~ paCC9!1HHSI (op .';: . 
pfJ OT cpefH9I'O 3Ha'!9HH!I yrna KY!JOHO·B-

B~nnqnny 

"· 

p{J m ktY, m ,•. '(2) 

.. ~ .:.·. ·---·! 
'p{J . MO>KHO ·aanncaT& B aB:ne <jlynKunn ocTaj_D'!Horo npo6era 'I~CTRUhi ·R0 · 

I 

,· PP.·m·~.: R: 
.I I . _ .. : 

1/a 1/a 
(p{3) = •• R.; ?, • ',' ., 

"·"- ·, ot_ •• 

:nnn. 
\J' • 

:, 

,·, 

' . '·. 

(9) -: 

-~,- I . (~') 

' 

,! 

" 
·, ~· 

I'll9 ... , a ... -KOHCT~HTa, 3aBRCSIIIla!I,.~T .MaCChi '!aC~I;IUbl H OT paccenaaTenH1 ,·a -KOHC,TaHTa, 
. . . . . . . -' ~ '- . . ' . ..... 

o6ma11 llnH acex. aemecTs, . 'lncnennoe 'ana'!enne • KoTopoll; ~.lii)IpOKOM RHTepaane. anepr~ll;:· 
m. 0,55 • 

·,.• __ ; 
. _..._ 

Hcnon&ayH. ( 2) . n ( 9); ~ony'!aell4: 
'' 

\' 
.,.,· ·. ",_,~ 

,' 

-.I' 

. ' 

/ . 

~ 

I,_ 

/'. 

_!_. k. 
R

0 
aa 101. 

. ' ' ... 1:.' 
.~ a 

(k t ) . 

npn H3MepeHR!IX TpeKa !1'!9l!KaMn noCTO!Iimol! ·llJIHHhi ' t 

LtnH :.1-olt !1'19i!KH 

AnSI 2-oi! H'!ei!Kn 

-~ , .1 _!_ L 
'Roa'lriOo Ia ;.. c~ 

/ . ...L .. L .. .L· 
(R0 -t) • aa J0

1 
f;cCu,. 

•' .. •.··~ .. i ·- ...!... 

'· 
\· ; ~ . ··.··' 

\ ~·. .· / (10) 

MO>KHO aamtcaT&: 

lln!I · .. (n +: 1) -oil Sl'!9i!Kn (Ra-nt)· :f I on I" m. c a .· ,·.rne C UOCTO!IHHa!l B9JIH'IRHa, 

/. 

. ' 

llocne cyMM.npoaann!l n_ ycpennenn11' nMeeM: 

.. _., ., 
. •/ ' 

'·• 

I L I 

·~ (R
0 
-~tH"to!" m·crz: {m+l) 

,·-n-=0 . -~ .n · '· . 

.l.m. i I,·,' 

Roaa }.;-I on Ia ( 1 ..: . .!!.!.).-:ell' (m + 1) 
n=~. . Ro . . .. . --..< .. 

. .1. ca <:.!. ,·.· 
R a a c 
.. 0- m- . · m ..1 · 

. -· ·-1- S !O J':.:_ - 1- k 10 fa.!..!._ 
m+:1~-:o n.I_ m+1nma.n Ro 

c_ a . _ 

~:_ ~~ !On 1/r• ~ } 
:-,, . . m+ lnmD R0 

., -

'· 

· ~ cpainennn <jlopMyn· (10) n ( 13) 

I O! a_ . cooTB~TCTBenno, npn'leM 

BRilH0 1 'ITO .B HlfX BXOil!IT pa3Hhl9 B9llH'IHHhi 
.1.. --1 
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