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I. BBe.n:eime 

0CHOBHOR B9JIHlJRHOi, onpe,neJIID)~ei CBORCTBa .a:.n;epHHX ~HJI:bTpOB 

H, COOTB9TCTB9HHO, o6JiaCT:b HX npla:MOHeHH.a:, SiBJDI9TCSi ,IJ;HaMeTp nop. 

CymecTByeT HecROJI:bRO MeTo,noB onpe,nHJietm.a: aToro napaMeTpa. O.zunm 

IriS Tpa.ztmQfOHHHX B HaH60Jiee npOCTbiX B annapa.TYJ)HOM OWOpMJiemm 

.a::BJISi9TCSi MeTO,Il; "nysu:p:&Ra", ROTOphiH OCHOBaH Ha npo.n;aBJIBBamm npii 

nocTeneHHO nOBHID8IOIQeMc.a: .n;aBJieHHH rasa -qepes MeM6paHy, npoimTaH­

HYJO RaROR-JlliOO llW.IUtOCT:blD. ECJIB npii aTOM CBepxy IIOMeCTBT:b CJIOR 

aToi ~e ~OCTH, TO npH onpe.n:eJiemroM nepena.n:e .n;aBJieHR.a: P Ha.n: 

IIOBepXHOCT:bD MeMOpaHhi llOSiB7ISiiOTC.H ~rSlij):bRH rasa. 06pasOBaHHe 

IIepma: nysHp:bROB npOHCXO.n;HT Ha.D; llOpaMH C HaH60JI:biiiHM ,I(HaM9TpOM. 

Ilepena,n .D;aBJieHH.a:, npH ROTOpOM llpOHGXO.n;HT "BCIWIIaHHe", XapaRTe­

pmsyeT .D;HaMeTp IIOp, HMeiDmHXC.H B OOJ~WOM ROJ1HlJ9CTBe. 

IlpHMeHeHHe 3TOrO M9TO.D;a OCHOBaHO Ha pH,D;e npe,niiOJlOlteHHH. 

B l!aCTHOCTH, npe.n:noJiaraeTc.a:, liTO <PJ[Jl])Tp npoHHsaH D;HJIHEm,PHl!ecKHMH 

nopaMH. ECJIH ze .n;HaMeTp nopa Henom~o.R:HeH no ee .n;.nHHe, TO MeTo.n; 

"nySlij):&Ra" OIIpe,neMeT ,D;HaMerrp TOJl:bleO HaH60Jiee YSROR ee l!8CTH. 

Onpe.n;e.mm SHal!eHHe P, COOTBe~~CTBYDutee MOM9HTJ "BCR.Hnalmfi" , 

.MOlltHO BH1mCJmT:b ,I(HaMeTp nop no illOpMyJie /I/: 

r.n:e 

_j) =- lj . j{ , O. CtJJ ,9 
p (I} 

(( - R03qxpm:J;H9H'.r'noBepXHOCTUOrO HaTHE9HHSi lltH,I(ROCTH; 

& - xpaeBoi yroJI cMa't!lffiaHRH Ha rpaHHD;e cTemta Ka.nHJIJI.a:pa -

D,I(KOCT:& - ras; 

IC - ROaqxpm:J;HeHT ~opMhi nopa,: OH BBO.n;HTc.a: IIOTOMY, liTO qopMa 

IIOIIepel!HOrO Cel!etm.a: IIOJ>I:i B peaJI:bHOM CJly-qBe MOEeT OTJIH­

l!aT:&CSi OT O:KpJ71tHOCTH Ha-sa HaJilllJHSi mepOXOBaTOCTei H8 

IIOBepXHOCTH MO.D;H~OHaHHOrO TpaBJieHHeM JiaBCaHa/2/. 

BeJIHlJHHa K l!HCJ19HHO X8}>8RTepRSyeT STO OTRJIOHeHHe. 
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II. UeJI:& pa6om 

UeJI:&D ~HHol pa6oTH HBRHoc:c npoBe~eHHe RaJIH6pOBKH MeTo~a 

"rry3:I!Ip:&Ra" npm.n:eHHTeJI:&HO It DOJlli8TEJieHTepe!l>TaJI8THHX (JiaBCaHO:m.lM) 

S:I,D;epHHM !J)EJI:&TpaM. B xo~e peme~m.a: aTol 3a~al!H rrpe,lUIOJiaraJioc:c 

BHHCHET:& CJie~~e BODpOCH: 

I. onpe~eJUIT:& BeJ.llftD[HY UJj & Ha rpa~e cTeHRa nopH -

llUii,I(KOCT:& - ra3; 

2. BHHCHHT:& Heo6xo~ocT:& BBe~eHRH :rtoa~eHTa K B WOPMY~ 

(I) E onpe~eJIET:& ero 'tDICJieHHoe 3HatreHHe ~JI.a: S:I,D;epHbtX (pnJI:&TpOB; 

3. BHHCHHT:D 38BECl:IMOCT:& pe3yJl:&T8TOB H3MepeHHI OT 'tDICTOTH 

ECDOJI:&3yeMOH llW).UtOCTH (aTaHOJia); 

4. BHHCHHT:& 38BHCHMOCT:& pe3yJl:&TaTOB H3MepeHEH OT 

DOpHCTOCTH .f.I,D;epHHX ~~OB. 

ill. MeTO~HRa npoBe~eHHH a:rtcnepHMeHTa 

3Kcnepl:IMeHTH DpOBO~JIHC:& DO CTa~apTHOMY ~ MEitpO~JI:&~a­

D;HOHHHX MeM6paH Me TO~, ODHCaHHOMY BO MHOrHX JIHTepa TYPHHX 

ECTOtiHBKaX /I,5/. CpaBHeime ~aHHHX, no;ryqeBHHX STEM MeTO~OM 
~ .f.I,D;epHHX ~Jl:&~OB C O~HH8KOBHM ,IUiaMeTpOM, HO C pa3.1Il'ItiHOR 

ITJIOTHOCT:&D nop (pHc. I), DOKa3HBaeT, trTO c YBeJIEtreHHeM noCJie~­

HeH yMeH:&maeTC.ff ~aBJieHHe DpOCKOKa Dy3H:p:&Ka, H, COOTBeTCTBeHHO, 

B03pacTaeT BeJIMtiHHa Kaxymeroc.a: ~aMe~a nop. 3To npoHcxo~HT 

BCJie~cTBEe YBeJIHtieHHH 'tDICJia HaJIOEEHHH (MHoxecTBeHma: nop). 
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II. Uen pa6om 

Uenn ~aHHol pa60TH HBRHOCb ~?OBe~eHEe xa~6pOBKH MeTo~a 

"nySHpbRa" npHMeHHT9JThHO K n0~9TRU9HTepewTanaTHHX (~aBCaHOB&M) 

H.D;epHHM qlHJThTpaM. B xo.n;e pemeHHH a rol sa~al!H npe~o~raJIOCb 

BHHCHHTb ~e.n;yDmH9 BOnpOCH: 

I. onpe.n;e~Tb BeJllftmHY c.o~ & Ha rpamme cTeHKa nopH -

atEJJltOCTb - ras; 

2. BHHCHHTb Heo6xo.IUIMOCTb BBe,n;eHHH Koa~eHTa K B WOPMYJIY 

(I) H onpe.ne~Tb ero 't{HCJieHHoe sHa creHHe ,ll;JI.ff H,D;epHHX <PlfJThTpOB; 

3. BHHCHETb SaBHCHMOCTb pesy~&TaTOB HSMepeHHI OT 't{HCTOTH 

zcnonsyeMol EE.n;KOCTE (aTaRo~a); 

4. BHHCHHTb SaBHCHMOCTb pesy~&TaTOB HSMepeHHii OT 

nopECTOCTH H,ll;epRHX ~~OB. 

III. MeTo,n;mta npoBe.n;eHlilH aKcnepRMeHTa 

8KcnepHMeHTH npoBo~~Cb no cTaa,n;apTHOMY ~ MHKP09)Hn~a­

I.J;HOHJWX MeM6paR M9TO.IJY, OnECaHHOMY BO MROI'HX ~Tepa TYPHbtX 

ECTO~HHKaX /I,S/. CpaBHeHHe ~aHHHX, no~eHHHX 9TRM M9TO,ll;OM 

,l4JIH .a:.nep~mx WHJTh~OB c o,n;HHaKOBHM ;n:HaMerrpoM, HO c pas..mrqHo:H 

MOTHOCTbiO nop (pkiC. I), nOKaSI:maeT, ~TO C YBeJIH~eRReM ITOCJle~­

HeH yMeHbmaeTCH ,ll;a~eHHe npOCKORa ITySI:lpbKa, H, C00TB9TCTBeHHO, 

BOSpacTaeT B9~Ha KaEymerOCH ,IJ;R8M9Tpa nop. 8TO npOHCXO,ll;HT 

BMe,ll;CTBEe YB9~~eHlilH 1tHCJla Ha~OEeHHI (MHOE9CTBeHimX nop). 



PHc. I. 3aBHCJiiMOCT:b BeJm'tUi:mi o6pt:.THoii .n;aBJiemm npo.n;aB­

JIEBaHrur II9pBOrO IIY31:lp:&Ka OT Bp9M€ HH rrpaBJieHIDr JiaBCaHOBOi 

IL719HIW C pa3J".GPmOH WIOTHOCT:blO nop: I06, I07 H IOS CM-2. 

YCJioBIDr TPaBJieHrur: I,8 AI ,.;tw~ ooc'c. , 

1iT061:l ycTpaHHT:b BJJ.Rm!He IIOpHC:TOCTH Ha B9JmlmHY H3MepeHHOro 

S~KTHBHOrO .D;HaMeTpa, SKCIIepHMeH'l'l:l IIpOBO.n;HJIHC:& C · "MO,It9JI:&HI:lMH" 

06pa3naMH, IIOpHCTOCT:& KOTOpHX 6HAcl HaMHOrO HE:Ee CTa~apTHOi 

.n;JISl H,D;epHWC g)BJI:&TpOB BeJmtm:mi. 06'f,eKTaMH HCCJ19.D;OBaHHi CJIYlW.1lH 

H,Itep:mte <flWI:OTPI:l CJI9,ItyiODUIX Tpex Tm:OB: 

a) 06pa.3D;El c nopaME: :nwmH.IJ;PHt::ecKoii tpop.MI:l, no.nyqeHHI:le H3 

JiaBcaHoBoi IIJiemm TO~Hoi IO MKM, no cneumaJI:bHOi TeXHOJiorHH, 

06ecne'tUIBaxmJ.9H BHCOxyD H36E:paTe.JI:&HOCT:b TpaBJielmf.[ TJ>9KOB (.vi04). 

IIopHCTOCT:& ,ItaHHI:lX 06pa3DPB COCTaBJrRJia (I%. ,1IHaMeTp H WIOTHOCT:O 

nop onpe.n;eJ.Lf.L7J}I npli noMOIQH sJieKTpOEHoro MmtpocKona SMMA-2; np:a: 

STOM HCIIOJI:b30BaJIH M9TO,It peiiJimt. ltEtHaJII:l IIOp IiiM9Jm "CTa~apTHOe" 

yrJIOBOe pacnpe.n;eJieHHe B npe;n;eJiax :!:30° K HOpMBJIH. 

6) MeM6paHI:l c e.n;RaxqHHMH nope~, KOTOpl:le 6~ c.n;eJiaHI:l R3 

JJ.aBCaHOBOH IIJiemm TOJIIIlHHOI IO MKM R IJJieHIW "xocTacpaH" (<PPI', 

<flEpMa " K aile ") TOJliiUIHOi 5 MKM. 11eM6paHI:l R3roTaBJIHBaJm, o6.nyqa.a: 
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HOHaME Xe .ItBIDitYID..YI>CH IIJieHicy "lepe3 ,IUia<PJ>arMY C OTBepCTHeM .~ I5 MKM. 

B peaynTaTe 06JIY"leHH.a: Ha nJieHKe n .7IY"'l8JIH ".nopomcy" H3 o.n;HHO"limX 

TpeKOB, OT,n:eJieHmu .n:pyr OT .n;pyra npOMe:atyTKaMH no I-2 CM. ,lla.Jree 

li.7IeHKY o6pa6aTHBa~ B pacTBOpe e,nxoro HaTpa, aaxo.n;HJIH H Bapeaa­

JIH y-qacTKH, co,nep!t8liUie no o.n:aoii nope. XHMH"lecicylO o6pa60TKY npoBo­

.n;BJIH TaKHM 06pa30M, "lT06H 06ecne"lHTD OTCYTCTBHe KOHYCHOCTH nop. 

lltaMeTp nop onpe,neJlHJIH npH noMo~ cKaampymmero a~eKTpOHHoro 

MHKpocxona :iSM -840. 

B) MeM6paHH, co,n:ep:ata~e HeCROJil)KO ,n:eCHTKOB nop. 3TH MeM6pa­

HH 6HnH llOJIY"leHH no T8ROH :ate MeTO,n:HKe, KaK H MeM6paHH C O,nKHO"l­

HHMH OTBepCTHHMH, C TeM OTJIRqHeM, "'TO 06JIY"leEme npOBO~OCD 

HOHaMH 40A~. llOCKOJIDKY HHTeHCHBHOCTD HOHHOrO ny"lKa. 6RHa BHme, 

TO Ha IIJieHRe OCT8BaJIHCD He O,IUIHO"lHHe TpeKH, a "OCTpOBKH" TpeKOB. 

Ka"\\'(hhi "OCTpOBOK" COOTB9TCTBOB8Jl OT,nenHOMY m.myJIDcy pa60TH yc-
• KOpHTe~ H CO,nep:ata~ ,n:eCHTKH TpeKOB, npaKTH"leCKH nap8JlJleJil)HHX 

.IJ;Pyr .n;pyry. 06paaD;bl MeM6paH Taitoro THna 6wm HaroToBJieHH H3 

~8BC8H8 TOJimHHOH 20 MKM H XOCT8~Ha TOJimHHOR 5 MKM. nzaMeTp nop 

H3MepHJIH npH nOMOmH aJieKTpOHHOro MHKpOCKOna ~~J/ -840. 

~ npHMepa aa pxc. 2 npe.n:cTaBHeHH aJieKTpOHHHe MHKpoqx>To­

rpa~H MeM6paH C O,IUUiO"lHOH nopoi H C "OCTpOBKaMH" nop. llpH HC­

~e,nOB8HHH nocne,nHHX B aJieKTpOHHOM MH!tpOCKOne 6RHO YCT8HOBJ19HO, 

"'TO B HHX HMeDTCH ,nBOHHHe HaJIO:ateHHH OTBepCTHH. 

PEe. 2a. 3JieKTpOHHaH MEKpoqx>Torpa­
~H noBepXHOCTE MeMOpaHH C e~~­
InlM OTBepcrneM. YBemeEme 550X . 
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PRe. 26 . llpHMep H3MepeHHH ,IJ;E:aMeTpOB 
nop Ha a~eKTPOHHHX MHRpO~TorpawRHX 
peiJJimt e s:r,nepHHX WH.7ThTpoB Q 

PRe. 2B. 3.neKTpOHHa.a: MRRPOWOTOrpaq)M 
yqaeT a llOBepXHOeTR MeMOpaHH, eo~ep­

Eamei HeeKO~KO ~ee.S:TKOB nop 

HapH,IJy e 00pa3D;8MH TRnOB a) , 6 ) H B) B aKeiiepHMeHTax HenoJI&-

30BaD 00pa3Inl eTaH,Il;apTHiiX smep:mn: q}HJI&TpC>B. JlaHHUe 0 HHX npHBe­

~eHH B Ta6~e Ii~~ IIRI2). 

H 
nn 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
IO. 
II. 
I2. 

Tao~a I. XapaKTep:acTHIW: o6pasn;oB H.D;epimX ~JI&TpOB 
e Ma.ROH nopneTOeTDD( cepHR a ). 

.nHB.MeTp nopbY no 
~JieKTpOHHOMY MHKpOCKOny(MKM ~ !IOpHeTOeTD (%) 

O,I4 0,03 
0,2I 0,07 
0,27 O,II 
0,47 0,35 
0,5I 0,4I 
0,62 0,6I 
0,65 0,66 
I,O O,I3 
I,I5 O,I7 
I,7 0,36 
0,37* - 20 
0,45* - 20 

*oopa3Inl H.D;epHiiX ~Jil>TpOB,IIO~eHHHe no eTaH,Il;apTHOH TeXHO.nOrHH H, 
B03MOEHO,HMe~He ROH,ye006pa3HSe nQPH. 3Ha~eHM IIOpHeTOeTH, DpH­
Be~eHHHe B Ta6.JUme, pae~TaHil no <!>OPMY~e n :: h Jr $ ·100/o 
r~e n., - ~CJio nop Ha I e~ • Lf ' 
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IY. Pesy~Ta~ H ooc~eHHe 

4. I. Onpe,n;eJieHHe xocmzyca yrJia CMa't!HBaHIDI. 

I13B9CTHO / 3/, 'ITO COj (} ,IJ;JJ.a: ~TaHOJia H rJia,ItROit IIJIOCROH IIOBepx­

HOCTH Jl8BC8Ha paBeH I. I13MepHTb arry BeJnrtmHY Henocpe,ItCTB9HHO B 

nope ,IJ;HaMeTpOM MeHDme I MKM He npe,n;cTaBnaeTCH B03MOEHUM, HO ee 

MO~HO onpe,IteJIHTD KOCB9HHHM IIyTeM. C aTOH ne~ID ORJIH IIpOBe,IteHH H3-

MepeHIDI co CJie.ItYJOliU!MH opraim'!ecKHMH JUUOtOCTHMH: reitcaH, ~THJiane­

TaT, T9TpaxJIOp~THJleH, 8HHJIHH; IIO ,Ita HHHM / 4/, 8TH ~OCTH XOpomo 

CMa'!HB8DT JI8BC8H H MeDT paanR'!HOe OBepXHOCTHOe HaTHE9HHe. ITpo­

IIOpJlHOH8~HOCTD Mell.lJY BeJ:rB.'tmHat.m P HI B cepo OIIHTOB c O.IUIHM H 

TeM Ee a,n;epHHM ~TpOM MOX9T ~TD KpHTepHeM, OTpazaromHM CTe­

IIeHD CM8'!HB89MOCTH CT9HOK IIOp BHOpa HHHMH XH,ItKOCTHMH. B 8TOH cepHH 

OIIHTOB HCII0~30B8JIHCD ~TpH C ,IJ;MaMeTpOM IIOp OT 0,I4 ,ItO 0,65 MRM 

(oopas~ cepHH a). 

3KCIIepHMeHTaJIDHHe TO'!KH aiiiipOKCRMHP B8JIHCD IIpRMRME B KOOp,ItH­

HaTax P-rr (pHC. 3). 

• 

o.s 

0 10 20 liJ 5(.§} 

FMc. 3. 3aBHCHMOCTD ,n;aBJieHHH npo,n;aBJIHBaH:aa: ny3bipDKa 
OT IIOBepXHOCTHOrO H8THE9HHH CMa'!HBaD~ ZE,ItROCTei. 
~CJla Ha rpa~ YK83HBaDT ,ItHaMeTp IIOp COOTB9TCTBy.D­
ntmc 00p83D;OB ( MKM) , 
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Pacc"<UITaHHHe .no TaHreHcy yrJW. HaKJioHa ( ft oL) np.a:MHX cpe,n;~me saa­

T:IemtR: ,n;HaMeTpOB :fik- np:e:Be,n;em B Ta6JIHIJ;e 2. JJ..na cpaBHemm s.n;ec:& 

ze yxasaHH COOTB9TCTBy.DmH9 Be~HH, HSMepeHHHe Ha a~eRTpOHHHX 

MHKpO~Torpa~. IIp:e: pacT:IeTax sHaT:IeHd "~v npe,n;noJW.raJioc:&, 't!TO 

K=I H fXJ1 (} = I. 

KaR ~o :e:s Ta6~ 2, ~ Bcex o6pasnoB BHnO~eTCH Hepa­

BeHcTBO ::/J;}M > 'J> h.. • ilO,D;'t!epRHeM, 't!TO eMH 6H yro~ CMa't!HBaHIDI CTe­

HOK nop a,n;epH&X ~TpOB 6~ 6H OT~eH OT ay~, a K03~9HT K 

paBHH.TlM I, TO IDtie~o 6H MecTo aepaBeHCTBO /> .m L.. ¢ it . IIp:e: aTOM 

pasmm;a Mel!JtV BemrcmHaMH :/J !#1 H 1:> 11, 6:w:ra 6H TeM 6onme, T:IeM 

MeH:&me COJ (} • 

Ha OIIHTe MH HM99M :p .::h'f > .:J:> It,_ • 3TOT ~KT B COBOicyiiHOCTH C 

TeM 06CTOHT9JibCTBOM, 't!TO B OIIHTax C paSHHMH XOpomo CMa't!HBaDIJUIMH 

~aBCaH ZH,II;KOCTHMH Ha6~,n;aeTCH npRMe BaH nponop~OH8~HOCT:& M9l!JtV 

B9.1lll't!HH8MH p H 0V , ll03BOJIJI9T npe,n;no~ODT:&, 't!TO ,ItJI.a: BCeX HCCJie­

,II;OBaHHI:lX EHJUtOCTei W {) = I, a K) I . 

B. 
nn 

I. 
2. 
3. 
4. 
5. 
6. 
7. 

Ta6~a 2. PesynTaTH H3MepeHH! ,n;HaMeTpOB nop np:w noMom:e: 

MeTO,n;a "ny3Hp:&Ka" H S~eKTpOHHOi MHKpOCKOIIml 

O,I3 
0,19 
0,2I 
0,42 
0,47 
0,50 
0,52 

O,I4 
0,2I 
0,27 
0,47 
0,5I 
0,62 
0,65 

IIpHMeT:Iatme : Hso6pa:ateaze oTBepcTHi Ha a.neKTpOHHHX MHKpO~oTorpa~ 

~TpOB C MaJIHM ,n;HaMeTp OM OKpYJteHH TeMHHMH OpeOJiaMH. 

llpH aHaJIH3e TaKHX MHKpOq,c>Torpa~d B K8't!9CTB9 ~ .:7N 
6p_8Jlll BayTpemnm ,IUiaMeTp opeoJW. (eM. p:e:c,2d ) . 
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4.2. Onpe.n;eJieime Koa@)BIJ;ReHTa qopMH K. 

~ Haxo~eHBH ~c~eHHoro 3Ha~eBEH Be~ K Heo6xo.n;HMo 

ycTaHOBHTb KOJIRqeCTBeHHOe COOTHOIDeHHe Me~ HCTHHBHM .n;HaMeTpOM 

nop H .n;aBJieimeM npOCKOKa ny3I:ij)bKa. C 3TOH n;eJ1biO 6Wia npOBe.n;eHa 

aiiiipOKCl!Mai.UJ.ff 3KCrrepHMeHTMbBWC .n;aHH:ra: JmHe:HmiMR ~ BB,na 

~.7M ~A ·~ (pHc. 4) npH noMOIIUI MeTo.n;a HaMMeHDnmx KBa.n;paTOB. 

I 
I 

0 

0,6 

0,4 

G -3TaHOI1 

e-iiHMIItotH 

0,25 0.50 0,75 ""'~ 
1/p·10 IN/ 

PHc. 4. COOTHOmeHEe Me~ Be~Ha­
MH d).l H Jp ITpE ECnOJ1b30BaHHH 
pa3Jm"t:rHHX D.,ZUtOCTeE:. TaHreHc yrJia 
HaKJioHa rrpSIMbiX .n;aeT 3Ha~eHHe 4 ttK o 

• 
,lla.nee KOaqxJ>m.J;HeHT ~p.MH nopH K HaXO.n;HJIH no q>QpMYJie : 

K A- () - ~i~ 2 

HaaneHBHe ~~eHHHe aaa~eBHH K rrpHBO~TCH B Ta6~e 3. 
Ta6JIHD;a 3. ~HcJieHHHe aHa~eHHH KOa~eHTa ~opMH nopH 

JfJi illli.Iuto c Tb ~ x Irftfr ~ df-A) K± t1 K (J ;9j/o) nn 

I. rexcaH I8,5I 0,847 I ,I4 ±Q,07 
2. 3THJian;eTaT 23,9 I,I28 I,2I ±o,Io 
3. 3TaHOJl 98% 06. 24,5 I,24I I ,27 ±o, I I 
4. TeTpaxJiopaTHJieH 32,9 I,579 I,20 ±Q, I8 
5. AHHJIHH 43,3 2,II7 I,22 ±o,3I 

H3 Ta6~ 3 B~O, ~TO KOa~eHT ~pMH nopH KOJie6JieTCH 

B HHTepBa~e I,I4-I,27. llpH aTOM He Ha6~.n;aeTCH KaKOH-JIH60 38BH­

CHMOCTH ero OT KOa~eHTa nOBepXHOCTHOrO HaTHEeHRH ~~OCTH. 
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fuuttlrMO • n;eJieeocdpasao npuwrr:& K pHBHHM cpe)lHeMY sua-qemm ,"V I, 2I 

(JlJlSI cepe odpaaJ.WB IO MRM J.LaBoaH~I c II< 0,5%). 

3aMeTmt, "CITO 1\, BOOdute I'CBCps.:, M0)19T lrt3MSHSI5C1i B 88BBCmr.oo­

TH OT paaMepa nop. Pacc'U'l'aHHrui B HalDBX OIIHTBX BeJ.llAlma I,2I 

JIBJIJIGTM ycpe.tn~eBHOH ,1J,.1lH pacOMBTpl!:&aeMoro ,ItHanasoua JtMBMeTpoB. 

no qmaneoKOJ!.W CMHOJiy K npe.ncTaBJJ.R eT co6oE: xo~eHT mepcxoBa­

TOOTB IIOBepJCHOCTH. Ilo .l'IHTepa'J.'YPHHN .:a;aHHI:l.M / 2/ OH paBeH I,I. 

4.3. 3KouepHMeHTU c o6pas~NH, co,ltepaa~MH MaAOa ~~o 

nop, H nocTpoeune ItaJm6po:oo-cm:oit npswoii. 

llpaxTneca BaMepeHB.a: ~am 'Ill a nop Me'roltOM "nyaup:&Ra" Halfdo­

~ee n;saeooodpaaHH c npHMeHeHBeM &TaHOJIB, KaR HaHMSHee TOxcmqaoi 

DJtltOCTH • IIOSTOMy BCe IIOCJ19.nyi)DlH9 8ltCU9pHM9HTH npoBO,ItWm C 

l.fSBOJlOM. 

llpu npo.naBnHBaHMH rasa -qepes ~~o~oe OTBepcTHe ~~oro lt»a­

Me1'J)a DpB IIOC'l'OJIHHO DO'B1iliJBDJl9MCSI napeiia,JJ;e ltBBJl9imJI MOB9T O:Ka88T:b­

c.a:, 'tlTO IIO.FIBJleHHe mt)tHMOrO rJlaSOM riyiHp:hK.a Ha IIOBepXHOCTH Me.M6pa­

Hli He C00TB9'l'C'rBY9T 'roMY nep9II8J.tY ,ltBBJl9Imfi, IIpH KOTOpOM Ha"iBJlCJI 

IIpOD;9CC BHT9CH9BHH ~CTB H8 IIOpi. 

Pacc~Taeu, He MOEeT ~ aana~~HBaHHe nonBneHHH rasoBorc ny­

SI:lp:&Ka npJmeC'J.'B K OUJHdKaM B 8KCIIep:~9H'!'aX 0 OJUD[O'qHWVm IIOpaMH. 

3aiia8JU(B8HJf9 CKJ18JtYB89TOJI Jl8 BpeM9im ~HID! MeHECRB JDII.ltKOCTH 

IIO MKKpO~y fh/ B BpeMeHH 06paSOB8HHR BHaya~HO perHCT­

pHpyeMOrO nyaa:p:&Ita i 11•17 • Bpew ).tlnmemt.a: MeHECita pacc1D!mBaJIH no 

WOPMJ'Jle. nplme.zteHHoii B /I/: 
1 = _ Lf e~; t?/ z!) 
r: 11/ 'Z. ~:;; p 

r.ne 1, .... uaitOcn eTBJIOBCro cxmp~~a, 

Z 
2 

- B.f.tlltOC'l'b rasoodpasaoro naoTa, 

L - TOJlJJU!HB ueM6pa1m, 

(3) 
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{.: - pa~HYC RaiiMMpa , 

Af - rreperra~ ~a~eHm.a: 3a BR-qeTOM Ba~pHoro ~a~eHM.a:. 

IIo~cTaBJJ.fi.ff Halllli ~aHH1Ie 2 = I, 2 I0-3 ITac; f. = I, 7 I0-5 ITa. c. 

£) -6 -6 /1 
1 3 2 

l -4 
L = 4· IO M; ~ = IO M; /J~-'= 0, 5 10 ITa, rro~y-qaeM ~w= I, 5 IO c. 

BeJrn"tiMHy i /l.fl pacc-qMT.biBaeM RaR 

t 11./l = ·~ , r~e 
V - OO~eM BH~MOrO r~a30M IIy3HpLRc (rrpH pa~HJC8 ~ O,I MM 

v~ 4 · I0-3 l.Vll'v13) , (2 - paCXO~ a30Ta -qepe3 M8MOpaHy C e~HHM"t!HHM 
n .;t-z~ .£> 

OTBepcTMeM. Mcrro~L3Y.ff WOPMY~Y IIya3E ii.JI.ff ,y: " .f'~. i H, rro~cTaM.ff.ff 

Halllli ~aHHHe, HaxO~M, -qTO t2~ 0,3 MM.
3
/c. 0TCIO~a IIO~y-qaeM 

i/1./l ~ I0-2 
C. C~e~OBaTe~LHO, IIpH OC·H'iHOH ~Jlfi IIy3HpLROBOrO TecTa 

CROpOCTH IIOBHill8HM.ff ~aMeHH.ff"'"' I0-2 MITa/c (O,I aT/c) Be~'il!HH 
i;v III t If,;? ~OCTaTO'iHO MaJll:l, 'iTOC'H He IIO~M.ffTL Ha IIpaBH~LHOCTL 

l13MepeHMH, SCM pa~Hyc O~I1HO<iHOH IIC'Pbl ~OCTaTO<iHO B8~R ( ~· I MRM). 

~ IIOCTpOeHM.ff Ra~OpOBO'iHOrO rpa@HRa OHM MCIIO~L30BaHH 

~aHHHe 8RCII8pHM8HTOB C M0~8JibHHMI1 C)Opa3D;aMI1 BC8X Tpex TlliiOB. 

Pesy~LTaTbl rrpe~cTaBJieHbl B R.oop~MHa~·ax ~h -I/P Ha pnc. 5. 

8 

7 

'i"6 
" I: 
{5 
A 

4 
3 

2 

fA 

E fc 

+s Puc. 5. CCOTHOill8HH8 Me~ B8~H~HaME 

7>.7114 H I/P IIpH HCIIOJib30BaHMH 8TaHo~a 
B Ka"ti8CTB8 CMa"tiHBarometi iKM,1.l;ItoCTH. 

TO"t!KM J. M C IIOJIY"tiSHH Ha oc5pa3l:J;ax C 

e~MHM"t!IrnMM rropaMM. To"tiRH E 11 B rro~y­
"tieHH HU MeMOpaHaX C ~eC.ffTRaJ.Vrn Tp8ROB. 

TOtiRH, COOTB8TCTBYIOII\Me 6c5pa3D;aM C r~a~oti IIOpHCTOCTLIO H yr~OBHM 

pacrrpe~e~eHM8M IIOp, arriipORCHMI1pCBalibl IIp.ffMOll MHH8ll. EM: COOTB8T­

CTByeT Ra~HOpCBO'iHaH 3aBHCHMOCTL 

.]J 17 ::: -1. !<1' 
% (4) 

r~e )517 H3MepH8TC.ff B MRM, a P - B aT. 
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TO't!Ka A, no.nyqeHHSJl B Olll:lTax C O.D:HliOlffil:iMH nopao, :a TO't!Ka E, 

ITOJI:Y'"q9HH8JI B OIIHTax C "OCTpOBKaMH" nop, Ta:rate Jl9:ataT H8 ,n;aHHOH 

npJIMoi. To11Ra B, cooTBeTcTBymmaJI 015pasnaM c ;n;ecJITKa.Mll TpeKOB 

60JIDIDOrO ;n;liaM9Tpa (- 7 MKM) Jl9EHT ~!eCKOJIDKO H:aXe, ~TO MOEeT 6HTD 

o6yCJIOBJ19HO BKJia,n;OM ,lJ;BOiim:lx H8JlOEe:nm. B IJ;9JIOM MOJKHO C~T8TD, 

~To Bee 3TH .n;aHHHe xopomo corJiacymrcJI Me~ co6oi. 

~ TO~ C cymeCTB9HHO BHn~,n;aeT H3 MaCCHBa ,lJ;aHHHX. 

Ha:a6oJiee BepOJITHOH np:aqHHOR STOro .asnJieTCJI TO, ~TO OIJ;9HKY ;n;liaMeT­

pa O;n;:aHO~ nop B o6pasn;ax, COOTB9TCTBYDmHX TO~e C, npOBO~H 

It0CB9HHHM nyTeM. !IOCitOJ!DltY O;n;liHO~HYJO nopy ;n;HaM9TpOM,.... 2 MKM B9CD­

Ma Tpy;n;HO HaRTH Ha nHOina,n;H H9CKOJ!DKO KBaAPBTHHX MRnJIKM9TpOB, 

npOCMaTpBBaJI ee B 3Jl9KTpOHHOM MmtpOCKOne, MH HCITOJID30Ba.mt )J)lJI 

onpe;n;eJieHBJI ~aMeTpa o;n;HHo~ nop ,n;aHHHe o6 H3MeHeHHH TOJ!InHHH 

IIJieHKH B npon;ecce TpaBJieHM. IIpz aTOM noJiaraam, ~TO IIJJ.eHita zso-
.. 

TpOIIHa, H ITOSTOMY YM9HDID9Hli9 TOJJ.IllEHH IIJI9HKH ITOCJie TpaBJLeiDI.fl paBHO 

,lJ;H8M9Tpy npOTpaBJIHBaeMHX nop. 0,n;H8KO, ~ .n;ByxOCHOOpH9HTHp0BaHHHX 

nJieHOK STO paB9HCTBO He BCer,n;a BIDJ:OJIHJI9TCJI, T8K KaR pa,n;H8Jll,H8JI 

CKOpOCTD TpaBJieHHJI nop MOEST 6HTD BHID9 CKOpOCTH Tp8BJL9HRJI IIJieHKH 

C ITOB9pXHOCTH / 6/. !IO-B:a,ItHMOMY, 3,I\9CD MH 14M9JIH ,n;eJIO C no,n;o6HOR 

CHTYSI.J;He:£1. 

4.4. J1CCJI9,Il;OBaH:ae BJLHJIHHJI np:m~ecei BO,lJ;H B 3T8HOJI9 

Ha pesyJIDTaTH H3MepeHHH JJ:HaMeTpa nop • 

.1LnJI BWICHSHHJI 38BHCHMOCTH peayJIDT8TOB H3Mepemtii OT ~CTOTH 

HCITOJID3Y9MOrO 3T8HOJia, 6~ npOB~~eHH H3MepeHHJI C BO,lJ;aOCnHpTOBHMH 

CM9CJ1Mil B IImpOKOM ,Iti[ana30H9 KOHIJ;SliTpa:qHR. Pe3yJIDT8TH, ITOJI~9HHH9 

B STHX OIIHTax, Ilp9,Il;CT8BJ19Im Ha pHt~. 6 B KOOp.n;HH8Tax"OTHOID9HHe 

,lJ;8BJ19HHJI npO,I1;8BJ!HB8HIDi It ITOBepXHO<~THOMY H8TJIE9Hmo BO,Il;HO-CnHpTOBOH 

CMSCB" - "KOHIJ;eHTpaii',ID1 BO,lJ;bt". Cpa:3H9HH9 STHX !tpHBbiX C KpHBOR 
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38BHCHMOCTH ROCHayca Rp89BOrO yr~a CM8~HHH OT ROHil;9HTpanHH 

BO,D;bi B CM9Cl! / 3/ (pHC.?) ll0Ra3hiBae~·, O'ti9BH,D;HO, liTO llOBe,D;eHHe 

B9JmqHHbi P/ ('{ ROppe.llHpyeT C llOB9,D;EIHH9M u;j GJ, 

0.03 
0 

., 
:£ 

~ n.: • 
0.02 

• • • .,__ 
D 

0.01 

0 10 20 :J) liJ 50 60 70 so 90 100 
% o6. BOAbl B cnHpTe 

PHC. 6. 3aBHCHMOCTb OTHOW9HHH 
PI 6' = iC · c.v.:J tJ OT ROHIJ;eHTpa­
nHH BO~ B BO,D;HO-CDEpTOBOH 
CM9CH. 1!HCJI8 npH Iq)HBHX Ylt83hi­

BaiOT cpe.rcHJdi .n;HaMeTp nop ~T­
pa no .n;aHHHM aneRTpOHHoro 

MKKPOCKOrra (B MKM). 

1.0 
<» 

.§ 
0.8 

0.6 ~ 
' \ 

0.1. I 
I 

Ia 

0.2 

0 20 

P:e:c. ?. 3aBHCHMOCTb 
KOCHHYC8 RpaeBoro yrJia 
CMa'tlHBaHHH OT co.n;epxaHHH 
BO~·B BO,D;HD-CrrEpTOBOH 
cMecn no ,n;aHHUM pa60Thi,/3/ 

IlpHCYTCTBHe BO,D;hi B Clll!pTe BIIJIOTb ,D;O KOHI(9HTPanBH r.., 40% 06. 

IIp8KTH'tl9CKH He CRa3biB89TC.ff Ha pesy.ru,TaTax H3Mepemm, ec.r.m 

yqHThiB8Tb H~6o~moe H3M9H9HH9 llOBe~CHOCTHOrO H8Tflm9HH.ff B ,D;8HHOM 

.n;HanasoHe KOHil;eHTpa~. 

Y. BJm.R:HHe HaJIO:at9HHH nop H8 H 3MepeHIDi ,n:HaMeTpa M9TO,D;OM 

nyShlpbKa. 

IIoCJie KaJIH6poBKH MeTo.n;a Ha M),n;e~HhiX o6~eKTax Heo6xo~o 

paCCMOTp9Tb BOllpOC 0 TOM, B K8KOH CT9ll9HH M9TO,D; np:e:ro,n;eH ~ 

"cTaH.n;apTHHX" .a:n;epHHX iPW!bTpoB c nopHCTOCTbiO OROJIO IO%. KaK Hs­

BecTHO, npH T8KOM ypOBHe llOpHCTOCT~ B ~Tpe HM9IOTC.ff .n;BO!Hble, 

TpOHHHe n T.,n;. nopH, o6pasoBaBWHeca sa c'tleT c~ Hecxo~KHX 
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o;n;HHO't!HHX nop. Heo6xo,n;HMo onpe;n;eJIHT:&, KaROH KaxtynulliM ;n;HaMeTp 

"no IIy3H.P:&Icy" 6ylJYT HMeT:& MHOJteCTB9HHHe nopbl. 

~OPMYJia (I) cnpaBe,IJ;JIHBa .IVlJl nopH, HMeiOII\ei WOPMY :rtpyrJioro 

~~a. 8TOT cnyqai HBnHeTca ~cTBHM crr,yqaeM 6oJiee o6mero, 

rtor;n;a o6pasYIOmaa URHH~a npe;n;cTaBnaeT co6oi npOH3BOJI:&HYIO saMK­

HyTYID RpHBYIO• B o6meM c~ae ;n;aBHeKHe BHTeCHeHHH ~OCTH H3 

nopH onpe;n;e~eTca OTHOmeHHeM ~HHH nepHMeTpa nonepe~oro ce~eHHa 

nopH l, R ero Moma,IJ;H S 
0 :: L ' j". CVJ & 
i s (5) 

' ft-/)1.?:. 
(.lJ)m KpyrJioro nwlH:H,lij)8 HMeeM L :: llJ> H s~ ~ ' OTicy'.n;a 

H BHTeKaeT ~PMYJia (I)). 0TCIO,IJ;a JierKO BHBeCTH, ~TO KaxtymHHCH 

;n;HaMeTp nopu c ce'tleHHeM npOH3BOJI:&EOH qopw 6y.n;eT paBeH 11~ /LJ • 
PaCCMOTpHM HeCKOJI:&KO B03MOEHl:lX Ba~H8HTOB MHOxteCTBeHHHX nop. 

JlBoiHa.g nopa. KaJtYID.HHCH ;n;HaM€ Tp 38B'HCHT OT paCCTOHHH.fi Mexmy 

OC.fiMH e;n;HHH~HHX nop. HeCJIOlltHO nOKE3aT:&, 'tlTO ero M8KCHM8JI:&HOe 

3Ha'tleHHe COCTaBJI.fleT OROJIO I,22 .n;H~MeTpa e,n;E~biX nop, npH aTOM 

paCCTO.fiHHG MGE;n;Y OC.f!MH CJIHBmHXC.fi e;n;~X nop COCTaBJI.fleT ITpH­

MepHO I,2 pa;n;HYca. 

MHOJteCTBGHHble nopbl 60Jiee BHCC•ROrO nopg,IIIta. B Ta6JIHD;e 4 npH­

Be.n;eHO HeCKOJI:&KO B03MOlltHaX KOH~J~~ nop, 06pa30BaHHHX CJIH.fi­

HHGM Tpex, ~ampex, mecTH H ;n;BeHa)CilaT:H e.n;HHH'tlHHX nop RpyrJioro 

ce~eHH.fi. E:wm BH6paHH ocecHMMeTp~tHHe <PmrypH, TaK KBR aecHMMeT­

pnHHe MHOxtecTBeHHHe HaJioxtemi.fi (HaiipHMep, n;eno~e~HHe) xapaKTepm-

3YIOTCH MeH:&mHM OTHOmeHHeM Moma.n;H K nepHMeTpy H noaTOMf B MeH:&mei 

CTeneH:H BJIHRDT Ha pesyJI:&TaTbl IIy3biJ>:&KOBOrO TeCTa. B Ta6JiliD;e npHBe­

;n;eHH 3Ha'tleHH.fi Kaxcymeroc.fi ;n;HaMeTpa nop "no nysJ:lP:&KY", pacc't!HTaHHHe 

B cooTBeTCTB:r.m c ( 5), a TalOlte saa,reHH.fi "npoxo,n;Horo" ;n;HaMeTpa, 

onpe;n;eJl.fieMoro KaR ;n;:HaMeTp HaH60JI:&I!lei ccpepnecrtoi 'tlaCTHUH, KOTopa.fi 

MOE9T npORTH CRB03:& nopy. 
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Ta6.11m1;a 4. Pac'tleTime 3Ha'tlemtH xaxyiQeroc.a: ,nmaMeTpa 
OTBepcTHH ,Il;JlJI MH0ltt9CTB9H:IDDC IIOp p83J.[lfqHOH KOHg)Mrypawm 

2 

3 

5 

b 

8 

v 
S3 
0 

0 

m·3 

rn=4 

0 ~2 

1,22~ 1J) 

1, 371) 1, 15l 

1,2 21> 1b 

1,42:b 1D 

1, 64 :b 

1, 74D 

1,R3.1> 1, 141> 

O"tieBm,tr;eH {1>aKT, 'tlTO KaJtYIIU!HC.R: ,ItHaMeTp "no nysup:b:ey" CJia6o pacTeT 

C yB9J.[lfq9HH9M Kp8THOCTH H8~0ltt9HHB ~ , a HM9HHO STOT pOCT MOlttHO 

I!pH6.1llDlteHHO 0Im:C8T:b {1>yHKD;H9H ~( t~ t1) . 
Tenep:b paCC'tlHT89M B9pO.R:THOe 't!HCJ!O MH0ltt9CTB9HHHX nop B 06pa3-

ne o6H"tiHoro ~epHoro ~Tpa c HaH6o~ee 'tlaCTO BTpe'tlam~c.a: 

napaMeTpaMH: ~OTHOCT:b nop 3•I08 cM-2, nopHcTOCT:b IO%, nnoma~:b 
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o6pas~ I crl-. IIopH B .a;n;epHoM q>:wn,Tpe nMeiOT yrJioBoe pacnpe,IteJie­

HHe, KOTOpoe CHHEaeT BepO.r.ITHOCT:& Hepe:rtpl:lTBH COCe,D;HEX nop no BCeH 

.ItJIEHe. YrJioBoe pacnpe,IteJieJme nop )U!CKpeTHO: B o6pasne cTOJI:&KO 

pas~ OpHeHTanzi nop, CKOJI:&KO Ma:rtpOHMnYJI:&COB BOHOB nonaJIO 

Ha Kallt)tHH aJieMeHT IIJieHKH npH 06.nytteiDIH. Hanp:HMep, npB CKOpOCTB 

npOT.fDKKlii IIJl9HKH 0,4 M/C B BI:lCOTe DteJIH-KOJIJmMaTOpa 6 CM 'tlHCJIO 

MaKpOHMnyJI:&COB COCTaBJIHeT I5. ~ npOCTOTI:l nOJlOEBM, 'tlTO MOryT 

CJIBT:&C.r.I ITO BCeH ~He nopH, npRHa)~9EamHe TOJl:&KO O,ItHOMY H TOMY 

Ee MaKPOll!MIIYJThCY ( "6aH-qy"). B aTOM CJiy-qae BEp O.r.ITHOCTB o6pa30BaHIDI 

MHOE9CTBeHHHX nop CJie,D;yeT C'tlHTaT:& HCXO,It.r.I He H3 o6mei ITOpHCTOCTB, 

a H3 "napiJ,HaJI:&HOH" nopHCTOCTH, OTHOCRID,9HC.B: K IIOpaM O,D;HOH OpHeHTa­

:rnm, a 38TeM nOJIY"qeHHHe 3H8'tleHH.B: BepO.r.ITHOCTei yMHODT:& H8 I5. 

Pac'tleT, npOBe,IteHHHH Ha OCHOBO ,It8HHI:lX npe,ItiiOCWlOK H npHBe,IteH­

HHX B pa6oTe 17 I, <l>OPMYJI, ,naJI cJie;~ymmze sHa'tleHIDI Bepo.e:THoro 

KOJIKqeCTBa MHOEeCTBeHHHX nop Ha I eMf p~CCMaTpHBaeMoro H8MH 

q>M:&Tpa: 

m=4 
t'n=5 

~-~.~ r.n= 6 

\trl= 8 

ry' = I6870 

tv = 3I5 

fv' = 7 

W <:..<..I 

3,IteC:& MOEHO 38MeTHT:&, 'tlTO B I}Jly-q89 M8CCBBa napaJIJieJIDHWC nop 

Ml:l ITO~JlE 6H Ha HeCKOJI:&KO nop~tOB 60Jiee BI:lCOKHe 3H8'tleHH.r.I ~· , 

O,ItHaKO H B aTOM CJiy-q:Be B 06pas:ue OTCYTCTBOB8JIH 6H nopl:l C KpaT­

HOCT:&IO 6oJiee I5, KOTOpHM COOTBeTC'rByeT MaKCHMaJI:&HOe YBeJIH"qeHHe 

Kaxtyllleroc.r.r ,ItHaMerpa nop npnMepHo B 3 pasa. B peaJI:&HOM cJIY"qae MH, 

nO-Bm.n;HMOMY, :HMeeM ,IteJIO C npOMeJitY'rO'tlHOH no OTHOmemno K paCCMOT­

peHHHM .ItBYM BapnaHTaM CHTyaD;HeH, liOCKOJI:&KY KaHaJll:l, yrOJI M921\nY 

OC.ID.m KOTOpl:lX MaJI, TaiOite MOryT CJIHB8T:&C.B: no BCeit ,lJ,JlHHe. 

0TCIO,It8 CJie.n;yeT, 'tlTO npH np0Bl3,It9ImH nysHp:&KOBOrO TeCTa H8 06l:l"q· 

HOM .a;n;epHOM cpwn,Tpe Ha6JliO,ItaeMJ:ili ClU'HaJI ( o6p830B8Hlle nySI:ij):&KOB, 
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"BciWIIaHEe") o6yCJioBJieR B nepBYJO o-qepe.IJ;:& MR01ltecTBeHRhtMH nopaMH. 

BCJie.IJ;CTBHe aToro, perHcTpHpyeMoe ;~aMeRJie .IJ;OJDKHO 6l:lT:& B I, 5-3 

pas a MeH:&me Toro, KOTopoe 6l:l aa6JIU.IJ;aJioc:& .rtJIH e.IJ;HR1ii"t!HWC nop. 

0.IJ;H8KO, IIOCKOJl:bltY KallCY1nHliCH )~aMeTp nop CJia6o 38BHCHT OT 

KpaTHOCTH HaJIOEeRHH, a I!OpHCTOCT:b CTa~apTHHX ~epHHX ~TpOB 

Me:a.a:eTCH B .IJ;OBOJl:bHO Y3RHX npe.IJ;eJiaX, OTHOWeHHe KazymerOCH .IJ;HaMeTpa 

IIOp K HCTHHHOMY .IJ;HaMeTpy O.IJ;HHO~: IIOp coxpaHHeTCH 6oJiee ~ MeHee 

IIOCTOHHHUM. BJrarO.IJ;8pH STOM.Y MeTO.IJ; ny3l:lp:&Ka, OTKaJIH6pOB8Rmm H8 

CT~apTHUX .a:,n;epHWC ~Tpax, .IJ;ae~~ .IJ;O ReKOTOpO:fii CTeiieHH 6J1H3lcy10 K 

HCTMHe HHif>opMa~ 0 .IJ;HaMeTpe O.IJ;HHO"t!HHX nop. IlpH STOM pac"t!eTHaH 

q>OpM.YJI8 OTJIWraeTCH OT HaH.IJ;eHHOK HHMH ,n.rui MO.IJ;eJl:bHl:lX ~TpOB q>OpMY­

Jil:l BeJIKtmHO:tii 't!HCJIHTeJIH~ _ 
v.b 

JJ/7 :: p (6) 

.. 
IIOp B .a:,n;epHWC qJHJ!bTpax npz SKCIIpecCHOM KOHTpOJie. CJie.IJ;YeT O.IJ;H8KO 

IIOMHHT:b, "t!TO npaBHJI:bHOCT:b pesyJl:bTHTOB 38BHCHT B 3TOM CJIYl!8e OT 

IIOpHCTOCTH ~TpOB H yrJIOBOrO paonpe.IJ;eJieHHH KaH8JlOB IIOp, KOTOpOe 

M01lteT, B006nte rOBOpH, H3MeH.a:T:bCH B 38BHCHMOCTH OT YCJIOBHK 06Jiy-qe­

HHH nJieHKH Ha ycKOpHTeJie. 

ECJIH :ate rry3l:lp:bKOBl:l:fii TeCT HCIIOJ1b3yeTCH .IJ;Jlff IIpOrH038 B OTHOWe­

HHH M8KCHMaJibHOrO pa3Mepa "t!8CTKU, KOTOpl:le MoryT IIpOHKKHyT:b l!epe3 

(pHJl:bTp, TO, O"t!9BH,n;HO, He06XO.IJ;l!MO UCIIOJ1b30B8 T:b qloPMYJJY ( 4) , HaitiJ;eH­

HYIO HaMH .IJ;JIH MO.IJ;eJibHUX 06'beKTOB, H, KpOMe TOrO, perHCTp~OB8T:b 

.IJ;aBJieHze noHBJieHHH rrepBoro rrysl:lp:&l~. 
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