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P'c. 1. Poropdbrii flarcr 
'3 

nepBNx rpex 3BeHbeB poropa KBA ITA I-187

Ilaclroprrrlie Konrpo,rbHrre noBepxHocru npe,4ycr{or-

peHr,r KoHcrPl(Irucu poropa n B'rnonHeH'] 3a oar.rH npoxo/l c

u. rl+i \n.urr!r'.r rrono r\rxnuo l\r o,-rcv/4Prar'
(Ircrror, BanoB). B ornuquu orHnxrexHonor qec(ue

noHrponL,Hbre noBepxHocru poropa He o6pa6arr,rBanxcr

ynaaaunr,ru o6pa:ou. OHn aocraroqHo r,'ralxue, Ho ne

np BftaHlr K crbrnoBot{Hbr\r 14 {eH'fp!{pyroqN noB€px'

Hocrrr{ acr:urcn, a 3Haqm rr I]x rJlai]nhrM qeHrparbHHu ocrM

nHcp4rr. Ilo3roNry aaxe rrpu r/realbr roiii ycraHoBn€ 3BcHa B

pmopr tLlii naKer 3fri noBepxxocrl 6yA,T aaBar, r rercroph]e

(3T r.r1oHnr,re) 6r.rcn r.
IloroxeHunBB€rs€B B pompHoM naKere onpereltorct

nocJle/ryrorruM KonrponbHl,r^lnoB€pxHoclrMl

1)3BcHo 1c.r raercr neMr,Ho ycraHoBncHHr,rM Ha c6o'

po,rHr,riirrfranerL6raroaaprcrre4{ rbrloMyrterrrprJp}mq€\{y

2) r rono!.eHne 3BeHa 2 onpeAe.rrerc, p;uLranbrIbrMIr

6renrrM noBepxHocr f, n ropqeBr,rMn 6re'rrri"ru
r rorcpxuocru !;

3) no,roxeH e3B€rra 3 onpeAerqercr paana,'rbHbrr'rr

<, affvh or, l^ o . l, ,r oo.rc, r! 6ur- a\l

3kcqenl piicrrr I Kor n ponlr ioi:i r ronepxsocrr{ r.LjMeprcrct

fo n.2. paa4e,ra l OCT 1.41672-77 - no 'jer.brper{
RoHrporLHrrMrorr(aivrHanoBepxHocr! I8l. AxarorrrHb'M
o6pa:orrfi :vcprerca nepercc rcn'eonbHoil noBcpxHocrr'r.

Anq3roroHa KD&qoe3nerrorarroca rc:r,1 \rerr{]r c raroM s

90': 1 (0'); 2 (90");3 (180");4 (270"). yuL,oal('laahl

rraorcr nporr'rB xoaa crpc,rr,rrramB, etJln Ha 3B€Ho cMrrlpe$

cBepxy [6]. Ilt tr cor lir,'re m Nr eror. I ncex 3BeHbeB porop

Paccrornfir MercAy n,roc(oc1r^{u x3yepeHr,rii 6neH ii
l j-l'. cB€.qeHH B ra6,r. 1 . Onfi nco6xoauMH air pac'rera

3, cl,llHocrh u 3ara.ft eKcnepqMeHroB,
gKcflepxMellT 1. Au ouerrrn rrpeano:roNcunr o6

o6p":oa"nrI r.nH"v. n r{r 'xrlt ..foh . ;L,o.op". rii

PaccrorH!, Mexay nroc(ocrrytr !3Mepelrn 6HeHrn f,-f.

rarer co6upaerca verHpe pa3a. Ipr.r oroM seeHb, 1 x 3 He

MeH,qrcTB3:L1d{HOrOnOr'lOr(elI t B pOTOpHOM naKeTe, a 3BeHo

2 noBopa'{r,{ua€rcr orHocr,rre.rbHo 3rxx 3BeHleB no xoAy

crpex|oj lracor, ecrr cMorperL cBepxy, Ha 0',90', 180",

270", B3aB c Mocrrt orHouepac6oprcr.

oc,!e Kaxaoii rarloii c6opKr onpelleMlorcJl 6reHnt
,. -nopffi a crnrolor} | .!oa h,HrTn b. br\ olpl\l]cy- r,"

poroPHolo naKcra, onpeleJ'Itlorqnx nono,tell e 3neHbeB B

pm opHoM rlaK€re. 3arcM paccwrrrrBarmc, xapaKreprcrlrv,r.r

flap rpo):paMMoii, cocraBreHnoii no pmyasraraM pa6oru [6].

llocKonb]ry anr onpeaereH!1fi xapaKreprlcrl,r( flap porop

rodalo,rHoco6parr,ABapa3,Tonoc6opKaM1 fi 3rraparfle-

prrc'fr'rKn orpelerrrorcs, a no c6opKaNr 2, 4 o{eHuBaercq

ro!'Hocrronpca€,'reHlsxapanrep cltKnap.

el{cnepltr.felrr 2. Aff oqeHKn npnorHocru Bbr6paHH6rx

KoHrpoJrbIIbIx noBepxr rocl et luu onpeleleHnt norlo,|eHl{t

3BeHr,eB B poropHoM naKgre r ra ceKquo 1 ..4 cr- noc,'Icaola-

rclbno ycranaBrruBaercr Ko,reco 5 cr. c rroBopomMn Ha 0",

90', 180",270", B 3aBncxrlocrn or roMepa coeArHcHxt.

Tloc,'reKa)(aoriraxoiic6opMporopHr,riinaKerycaa aBfir-

Baercs n r \er I,|pllpyloluee npr.rcnoco6,'rcHuc ceKqneil 1..4 cr.,

rlcHrpxpyrcr no noB€px ocrx fj c r rprlrrlMoM K noBopor-

HoMy cTory r nxHefi ropqeB ori noBcpxHoc, bro ceKula .

3 r"I'r-v p10. rt'. Hic^unrpo..r,I xfoBel,\ o..;
Ir f., Tr Ts. OqcHnBaercr BnxrHxe Ha 6reHr.rt
r roaepxHooeii l, n I Harsra B oKpccrnocrn noBepxr roc'fr.I

I i 
pa6o'{erc rcreca 5 cr}'reHr.r. Tarcrc oqcHuBacrcr r(?pr xrra

6u€Hxii apynrx KoHrpon 6rbrx noBepxHocreii, a nMcHHo

McHrrorcr nn rrn 6neHxr B 3aBxcxiliocrn orycraHoBr{u

6apa6ana u yc,rorrir nponeaeHus3aMcpoB6u€Hrt.

4,flpoBeaeHrerl(cfiepfiner a1.

BneHtr KoH'fporbHbrxnoBcpxnocr€ilno3Kcnep,lMeHry

1 :aaecenbr r ra6:l 2, a ara6r. 3 3auecenLl sranoHn;re 6reHrlt
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rc.v-norol]itrecft rD{ KomponbHlD.noBepxrocreii (np r6,{!Ira-

uxr r/(earr6ron ycraHoBKrJAficKoB B poropHr,rt na(eT) fi
pax ycbrno!4orlbHbrxnoBeprGocrcn.

Ilo p€3y,!6rara\,r fi3Mep€Hrii 6rrm anaxau nanaenn

xapaRrepficruru n€pBonfi Bropoil napr,l- no c6op(aM 1,

3 2, 4 coorBelrrBeHHo- .4:u :roro auopnr,un pa6oru [6]
6n.[x MoEepHr,r3xporaub] turri Rl,rrlrlcneHtIt xapamcpxcrrK

-:,

nap npn noBopore3BeHbca nayr:rn, xparur,re 90'. H"^"\.}ry -npxBotlurcranopxliupacqeroB. fui 
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JrarroHHLre xapamePncrtr(r arc(oB, paarycLr (orrPorrrNr !ouelx!ocreu

I. Beo21 pacuenrux gannrn<.

1.1. N= 3 Korr'reclBo 3Derti,eB.

(, 
".) /L :l

1.2. | | v. p. rJ.
\u.,,, \2 rl

:aAarorqaa cnoco6 o6pa:onaarr s : (N-1) xap,

ncpctrncnerrxeNrcoellrlrrreNr,rx38eHb€3napbrr?j mt.

/n\
L3. '. , L )ill

nnoclrocrrrifi 3Mepe' rxr paafiarbHr,rx 6xeHrii 3rer ra,?, u

38eHa r?,8 napes (p(c 1,ra6n.1).

r.i. A r. A, . J . J-;. i LN. n. ...
.ooor. H..o (6/"I'i ) ,er,. 7: 1 oI r rF J. B

poropHorr nai(ele rroc.rre c6opxr HoMepj = 1, ..., 4
(ra6n. 2, 3 ). l Io yc.roBlilo lraearhnori ycraHoB(r.r 3BcHa 1

[],t=LA,r=4 t=Oa,)=U. n - a.I, ... 4

r.5. rt. /h:^ / paauyc, Ha(oroporl r.r3ireprcrcr

ropreroe 6ueuue :nora i (ra6,r- 3).

, , /0 90 r80 2i0 I
1.6.1,p l- o o' \0 ,0 180 )10 )

renb 
' 

t Lr e yr/rrrr noBoporoB 3BeHa o'rHocfi'f€,'rbHo 3FeF. R

n.fe q.' opr..,{oo opH r. n r? 1.Brl.rn. 1r.

IL Pacqer xapameprcTnK nap.

f,l
2.1. e l^ a , ',^" -^i .r.

)'

afr) = aj*l ajr,l + 4,rjr) a|h,tt-2,,v;:;=r,...,,'t

- 3ncqeHrpr4cmcr n ncpcKocaBcHa IB poroprioM raftere

' ' o 
"'- ' 

6e.6co6, e oir '.rp\ r, ro l!!rHa .o
oiic6opxr;

I.
2.2." '=?,''," d,''.

7h".

i:,") = s(*)e ,',,, _,(,"), /s : iNl; i - t, ..., 4/

3(cqeHrpucnrcr ncpc

3BeHa ,?\ lr c'rcrc\re l(oop,rlr I ra | 3se I ra 7r. I rocneJ:ori c6op(x;

2.3., p] -'t: o t-1 -'" .': 2 : 2

it, )ri(,rr xt,) irn)
&p -" 

"' ,ad -
22

raprffepnclnIr! |l:rpLr r, /s - l,Nl/, ub|rrjcxeaHue

lro pe:yrr,rarirlr 1,3 - .t = 1, u 2, 4 -(r 
: 2 c6apl M

Pe3)'r6rarhr pac'le,|a cBetlerrLl }ra6Jr, l.

Xapa(rctx.rrm nap, x0,01 Mrt

i!

Dre{m (o!rponLnDx ro!€pxHocrcti foroftso.o Da(cra no :rRcneprNresry 1, Mrr

!-s!:!L
N! c6opKx

f. T. f, T,
6. I 5l

{0"J -0.08 -0.04 0.07 0.02i 0.33 0.24 -0.07 4.22

2 r90") 0.03 0.t1 -0.08 0.n8 0.01 0.47 0.14 0.24
j ( r8o.) 0.09 -0.1I -0.05 0.09 0.23 0.18 0.17 0.01

4 (2',70.1 0.04 0.01 0.03 0.07 0.08 0.06 -0.04 0,01

T^ T.

3., 3"'

Bcn Lr rxHa, MM -0.04 0.05 335 0.05 0.03 3,+ I

Nq c6opoK

"q,""
Aclc) 6cpf'tr

^51'/) ""pY)
&'9) 8"pY' A6!o)

t,3 (q=l) 4,25

-1,75.' +3.75.t
-l
+2.5 i

2

t.5 ; 2.16 i
'7,0<)

+l3.l.l
10

+11.r

ll
+13 i

2,4 ('q =2) 0,25 -'7,17
+12.85 i

l0
+l1.5 ,

10,5

+I3l

'12
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Xapakfepxcrnxu nap 3alaror 3artoHrir lr3NreHeHnt

J, le rl,ri I Fm rFlP\o- r, .npolrdu\noB.pjrHo"r"il
3BeIIar.mHocurerrbHo l{eturbHoycrrxoRr1eHHom3B€Ha7/l.B

nape r. Srrr 3aKoHsi rMeorBr.u

l.,).ct \A\t=e.I +l\.\ c

5 ,,r.,-io,t ar,( ! .o.[0.2n) . a l.).(')

Hapxc. 2 noKa3aHU rya4rxxnxapamcpncrnnnap.

Anr orreHKn npeanoro)Keru r:t6 o6pa3oBaHxx nap

nruuc:laaucr Hafi 6o:rLrrne on{ocr,rrelbnbre pacxo^aclu
xapameprc'r l( nap s r rpoueHrax no OopNrl,,'raM:

. . - xaparlTcprrcrrKa. noclpocHHa, ro c6op(aNr 1,iJi

- - - - xapa(repncrxKa, flocrfoctssar ro c6o!(ay 2,41

3(cnetsrpncsrcr !rx !€p€(oc;
ro'JKx ra rpa4!!ax: % 0'; + 90"1 o/d 180'i x 27A'

Prc.2. OucH(a ro,rHocrx onpencnctsn, xapameprcrr( nap
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i43 rpaoxKoB Ha pxc. 2 x ra6r.5 c"reryer, qro:

- npu crlrKoBKeaBlxBBcHbce poropa o6paryercr o6r'cm,

6nrl:xlri no xaparrcpucrrxarr K KnHe^rarx.recKori nape 5 ro

- orHocrrc,rbHar oun6Ka onpeae"!eHxri xapaKreplrcrn(

napyMer{luaercrcyBerrlqeHueMllepelteHHblxcocraBlrj o_

ntr.Jxxapa(fep cfxI( nap (A?r 46.).

Xapameprcr It]{ uropoii napbr (pnc. 2,6, z) no(a3r,rBaior

'.:. I r'' BoBdH. oo6. , .rrr. r ".ru.. o1 H ln"
nonapHofi nprmHrcii 3Be!'r,eB 2,3 (Ha 3aBor€ x3roroBrre-n€).

B ee pe;yrrr,rare 6nerua noHrponbr rbx roBepxHocrcii 3Ber Ia

3 nprr yc,ronnou nonoporc ornocxrerLro 3IreHa 2 Moryr

.o,B.r ra-Lnp.d..rLHo4o'r1'-rv r" .'r'rr. r6"r" .r e

10 pa3. IIp{3roM ctqecrBysf eanHcrBcHHr,rii yron i roBopora

3rera 3 orrrocnre,rbrio3DeHa 2, (parnhlli 10'(qr: 100'

B onpecrHocrlr rotrcK <<+> ua pnc. 2, a, z), rrpv xoropov
3Ha.[1TeJ]!Hbr€ H€TOTIHOCTU U3l O tOfi IeHI,riA nOCaIOqnbrX

noBep{Iocreii 3rer ra 2 r rpar(x.recKn norHocrbro KoM rreIIcfi

pylorcr aHarrorrI.IHbn{n HcroqHocr er'rr 3reIIa 3. 3ro:aaqn

rejrhrro y\lerrrrael raor'rr!rec'f Bo nprcrrr€Mr,rx DaptraHroB

c6oprll poropa.A:r-'r cpagH€Hr'rr 3ljellbt 1,2 ncpEoii nap6l

noryr 6urr coeaunenr,r c npu€M.reNrbrri KalecmoM B 6-x
pa3r !rr,rx rroxoxerrxrx (270', 280,...,320 - oKpecr
gnrrvrnunr"^"u:nur ! n 6t

Teo '". rI 
e.'.r ro.ro,','o ro",ho opL.o6p.,r p.r.

napu 6yryr rucr ncnpucMrrer{ne xapaoep cr (r,re
rrrl:rro.'rarouneco6parr,poropc'Lpe6yeunuxaverrrov. 3ro
no3BoJlgeT nOCTaB T!Tar0{e HOBLTe 3allarlr, Cat3aHHHe C

aHarrcoMxapameprcrnK nap:

1 ) BLUlereHlre 6paKoBaHHbrx nap;

2) Dbrpa6orxa pekoMeHAaruii no rcrrpaii,!eHtlro

xapar.repncrxI( riap rJyrcM aonorHlire,'lbHoi:i o6pa6o'f ft u

crrrnoBotrHbrxnoB€pxHocreii (a*urof ronapHoii rpxroHKx).

IIprpeueH u Bropoii 3a.aaqx qerecoo6pa3rto,4eraEr He

npocronolrlorrTho/lraroaapyryro arrrBo3Mor(locrtE

KaqecTBeHHofo coelnHeHnr B eluHcflreEr loM nojroJ(eHu4 a

rtH rov y rrluruar b \rti r-nprc rrrr o6o:,:l pvoii nap .r

nyreMyMenbrrrerr|, ee rrapaMerpoB ecp,, A€.,6.?.,45., qT o

no3Bo,rr,rr co€afiHmr, llB€ aeri!'r r c rrp eMrleMh]rfKaqecrBoNr

Bprucnorox€H ii r yBelx'jrJr'r xcro xp eilrlcMblaBaptari

oec6rt,K t nrol,l.

5. flpoBeaeHre e(clreplivellra 2.

npr larrcpcrul 6uenuii 6ruo yclauonreuo, vro 6uenl.r

Korrrporl|rrhrx aoBepxHocrei:i fl lr n Tr Tr apaKrr.i-

Mepac6opKr r n!.I6orr'Illxe Pac

xoxaeHur l lei vrllax 6reHr.Iii He npeBblualor 10,005 MM-

Jrofnpolu o l rr onHni r y€-d HLr{no.elvH..r.iii Lt

onpererexx, loxor(er rrJr 3ueH6eB B foropHoM larere (n o

x qer n?tpyrorqem nPucncro6ne

Hnr,n$Borrroqcfooa raKoBo ycr?r rasn unarb ccltrlxo l ./l

cr. r ra loBoporrroe KoHrponbHoe ycrpoiid ro).

tr..1'|ir. eIr.r,r'uvocrr6r"nrriiro l . oii

noBcpxHircrx q orHoMepacoelrHeHuq aB)'r3B€Hr,er ( n6n. 6).

14r.16r.Ce aHn, ||o' I r.oBr':.^Jn.r5cr... .u -ii
1..4 cr. npr.rBo.qxr K aeiiropMaqJJtM 6rn1rlaiiilll€ii K Mecry

crbrKoB(x (oHrpor[,Iloii r ronepxHocrlr f4, npx.]e^l 6xeHut

mMeflrol cr ro 33% or Benr,rlrnHbt npcrerbxo ronycrnuux
5r.reHnii (0,06 r$r. ocKonr,Ky ceKqx, 1 ..1 cr. 3a(pellnrercr

D noHrponLrroM I roBoPorHoir ycrPoriicrBe onrlHaxoBo, ro
rrveneH e 6rcHr.iii roBopxr o roNJ, e1o Irapy acrctcBr3I,

Me)ery rcr nporbHoii noBepxrocrbrc n r,laBr trMli qcIflp:urL

Hr,rMx o(jilJr rr repr rhl] 
"1 

om 3BeHa. fLDroMy pacxoroxcHue

r o .,o,r .oii r u..ep) o.r q fl Br 16l'poH./n1.rro.

BbrBoAr,r

AHarrfi nory'rcHHr,tx peyilr,ra'l.oB n03Borlter creJlarh

crrcayrolque ocHonILre Bl)]Boau, Kacaxrrqxec, po'fopoB

6apa6a ruo 4rcnonori noncrpyxurr:

1) npu crr,n{on Ke t{Byx 3BeHreB poropa c Do3\roffiocrblo

l,cloBHoro noBoPora oaHol 03terraorHoclrrcrblrolrpyroro

o6pa3ye(, o6rem, 6"rrr3Kni:i no xapamepucf|lriaM K xxHeMa

Trl'rccl{orinape5'rol.:llacca,rnna\t. nrHlpu'r€cl|l1nIIIapHrp;

21 r.r'r'r"p "1 ;lsa o6o-t Nr.rr I ltxoxHoo. or.e I n b

:Kcncpnr{eHr:untro nyreu anlx npo6unx c6opox poropa

c nocneayrontuNrr r43ilepeHurr\1tr rlojloxeHrIri 3refl 6eB B

poropHor{ nafiet I r rpoBe{emla\fcoorBcrcrByorl (lx{ pacqeToBi

_ 3) allaru3oM xapamcpx-crxx rrap Moxjro BruLeir,L

bpafioBaHHr,re r rap Lr fi BhIpalrarblBarl, peI(or{eHAarIxrl r lo

y,\r'rnlcHnro ux xaparcrep'4crnl!

"'*=qfffi'**
,,.*=*Eill#f:{g ,,* (2)

Pmy,rtra n,r nr,r.ruc,renuii :anecesrr n r a6"'r. 5.

Ta6ntqa 5

Harr5o:rr,ure orroclrerure pacxorqeH11' xapamepncrr(

e.
E,
4

H
--

5
,
a

so

Ta6nrqa 6

BenHqx Ha

norDeusocrr.9o 6,',7 t0

AxaMerp MuHHManb-

Hoii oKpyxHoc'fr, Mrv

0,075 0,05 0,30

D'e!!' (onrporlloii noRcpxHocrx f, polopHoro narcra no 3(cnep'Merry 2, MM

N9 c6oDKx Ee3 Koneca 5 cr. 0.) 2 (90"1 I (180") 4 (270'\

f,. MM 0 0.01 0.0 | -0.0l 0.01 0 0,o2 0,01 0.0l 0
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