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BBEl!EHHE 

B WHSHK8 BliCOKHX aHeprnn mHpOKO HCilOHbsyeTCH U8TO,AHK8 ny

SlipbKOBliX Kauep, CYill8CTB8HliliM p8S'A8HOM KOTOpOH Hl3HH8TC8 o6pa6oT

K8 HSM8p8HHH.WOTOrpaWHH H8 8H8KTpOHHO-BbJqHCHHT8JII,HliX U811!HH8X 

'- (3BM). 

B o6pa6oTKe nsuepeHHH_'AOCTaToqao qeTKO Bli'A8HHIDTCH cne'Aylll

IllH8 aTanu: 

I. HaxonneHHe H nepBH~wt aHanHs HHWOpuanHH.(HsuepeHH.il) 

· .. B 3BM. 

2. PeKOHCTPYKnHH OT'A8HbHOro TpeKa,·npH KOTOpoll OilP8'A8TulIDT-

CH_H8H60H88 B8pOHTHli8 oneHKH na~aueTpOB qaCTHnli, OCT8BHBmell 'A8H

Hb!H TpeK. 

). li'AeHTHWHKanHn co6&TH.i1, saperHcTpHpoBaHHliX B xauepe. Ha 

8TOM 8.Tane onpe'A8HH8TCH, K8KOH HU8HHO HS nponeccoB OCYill8CTBHHCH 

_B 'A8HHOU BS8HMO'A8HCTBHH. 

4. Bb!JmCH8HH8 8tM/8KTHBHOCTH perHCTpanuH OT'A8JII,HOro co6HTHH. 

5. BuqucneHHe· KHH8U8THqecKHX xapaKTepHCTHK H'A8HTHWHnHpOB8H

HHX co6HTHH H H8KOllH8HH8 HHWOpManHH 060 BC8M 8KCilepHU8HTe. 

TaKaH cxeua o6pa60TKH Hl3HH8TCH 06UlellpliHHTOH B npaKTHKe pa-. 

-60TH C nysupbKOBID.IH KaMepauH. 0'AH8KO CO'A8PX8HHe K8X'AOro HS pas

'A8HOB S8Bl!CHT OT OCH8Ill8HHOCTH BliqaCJIHT8HbHl,IUH 1.1am1-rnai.m, THna HC

_ nonhsyewx nys&pbKOBliX KaMep H 8KCll8PHU8HTOB, _KOTOpue npoBO'AHTCH 

C. 8TIDlll KauepaMH. 

B MCCepT8nHH OllHCUB8IDTCH H8KOTOplie 118 paspa60T8lllil,IX B Ollilli 

anropHTMOB,.KOTOpue 6HJIH HCll0HbSOB8Hli_llpH COS'A8HHH CHCT8J.W npo

rpaw/1-241 'AHR aKcnepIIUeHTOB Ha 55-cu nponaHoBoi1 Kauepex) / 25/, 

x) CHCTeua HCll0m'>SOB8H8Cb npH o6pa60TKe H8HTPOHHOPO_H 
4 ra:a/c rt= uesoimoro o6nyqeHH.i1 nponaHoBoli Ka1.1e
p1,1 /2'5/_ 

J 
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f. 

2-M-nponaHOBO.ll Kauepe/26 , 27/ H 118C'fHtmO HCilOlII,SOBa:,mcr, npH pa6o

'f6 Ha 40-cu BO:ztopo:ztnon/28 •29/ H I-M nponanoBott. Kawepaxf3o,3I/. 

C.ne;ztyeT Wl6'ff, B BH.JtY, 'l'fO M6TOlU{K8 oCipa6o·'fKH npOil8HOBUX 

Kauep C.JIOJIIB66, 'l6U BOAOPO:ztHHX, noa:rowy 6wta 38K6THO orpauuqeua 

B03UOllIBOCTf> ncno.nr,aoBaHHH a.nropHTMOB ;ztJIH BO:ztopq'AUUX Kauep, paa

pa60T8HHUX B UEPHel32I, Bepx.nn/33/, Ji.rn/34/ H ;ztpyrHX .na6opa:ro

PHHX. 

Rnccep:ranua CO:zt6PJCH'f meC'ff, r.naB H 38KJID'l6Hll6. 

B nepBo.11 r.naBe paCCU8'fpllB8D7CH 'fp860B8HHH, KOTOpHe C78BH7 

axcnepm,eHT nepe:zt nporpawon reoue7pH11ecKott · peKoHCTPYKllHH H :ztileT

cn cpaBHHTB.Jif>Hwi: aHa:ima pemeuHtt,·npHHHTUX B paauux nporpauuax. 

Ha aHaIDiaa c.ne,ltj'eT, 'ITO H8H6onee llO:ztXO:ztn~eil K YCXOBH!UI OHfill HB

.JIH8TCH nporpalllla C peKOHCTPYKllHCtt npocTp8HC'fB6HHUX TO'l6K Tpexa, 

no KOTOPID.I onpe:zt6JIHDTCH napaueTpH '18C'flll.lH C ytl6T01,1 M8'fPHnH llHO

_rOKp8'fHOro p8CC6HHllH • 

Bo BTopo.11 r.naBe paccM8Tpllll8D'fCH BOnpocH, CBH38HHHe C ll8Te

U8TH'l6CKHM OllHC8HH6U OllTH'l6CKOtt CHCTBIW H OCiOCHOBHB86TCH HOBH.11 

MCTO:zt PBKOHCTPYKllHH npOCTp8HCTB6HHUX TO'IBK. 

TpeTf>H r.naBa Il0CBH~6H8 060CHOB8HHD a.nropHTM8 OllTHU8.JII,HOro 

Ollp6:zt6JI6HHH Ol.l6HOK napaueTpOB H6H3Jiyqaro~ett 38pHZ6HHOll '18CTHnH, · 

KOTOpH.11 COCTOH'f HS :ztBYX qacTett - a.nropHTua H8'18JlbHOit oneHKH .. ( B. 

Heu y;zta.nocr, YllCCTI, H60;ltHOpO:ztHOC uarHHTH06 no.ne H HOHH38lll!Oll-
. A 

Hl-le llOTepn), H a.nropHTUa T01IHOil annpOKCHM8l.lHH, Y'lHTHBaro~ero KaK · 

H6.JIHH6i1HOCTI, Sa;zt8QH 1 TSK H CTaTHCTH'ICCKH6 W8KTOpH. 

B 'IBTBepTo.11 r.naBe ana.nusupyeTCH npo6.neua onpe:zte.neHHH napa

MeTpoB P _, j3 .,.tg<X :zt.JIH 3.JI6KTpOHOB no peKOHCTpyHpOB8HHWil 7011-

KaM Ha HX Tpexax. Paccuorp6HH6 B6;lt6TCH C ]'l6TOM W.JIYK'fY8nHH TOp
.1.103.HOro 1rnJiyt1emrn. 
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B llHT0.11 r.naBe paccuoTpeua CT8THCTH'l6CKaH aa;ztaqa H:zt6HTH~Ka

nnn co6HTHi1 B nyaHphKOBOi1 Kauepe Hee CBH3h C M6TO:ztOM H8HU6Hf>illHX 

KBa;ztpaTOB. Oco6o BH:zteneHa npo6.neua H:ztBHTHWHKanHH npH H6:ztOCTaTK6 

HHWOPM8llHH. 

lliecTaH r.naBa llOCBH~ena Bonpocy onpe;zte.neHHH B6COB C06HTHi1, 

KOTOpHe H600XO:ztHMO BBO:ztH'ff> na-aa orpaHH'l6HHOil B6.JIH'IHHH nyaHphKO

BHX xauep. lloxaaaHo, 'ITO M6TOA llOT6Hl.lH8nhru.JX :ztnHH.HBJIH6TCH '18CT

HHM c,nyqaeM do.nee o6~ero M6TO;zta BH'IHC.JI6HHH B6COB, ABD~ero 

cnyqaeB 3Ha'IHT6.JihH06 ynyqmeHHe TQqHQCTH 3KCnepHM6HT8. 

r.naBa I. 

OEPAEOTKA l/13MEP_EHlllui ~OTOI'PA~liilil COEl:lTIIJW B IlY3hlP:bKOBblX 

KAMEPAX 

B PH:zt6 

Ilporpauua reoMeTpH'l6CKOi1 peKOHCTPYKllHH HBJU16TCH nepnolt B 

nenH o6pa60TKH H :ztOJillCHa onpe:zte.JIHTb :zt.JIH KaX;ztoro TpeKa aapHE6HHOi1 

qacTHl.lH napaMeTpH p-i (H.JIH p ) J j3 , f;f cx. H KOOp:ztHH8'fli 

nepBoi1 TO'lKH TpeKa ( X0 ., Yo 
I 

Z0 ) no :ztocTBTO'IHO pasnopo:zt

Hoit HHWOPMallHH, noc"tynaD~elt Ha nxo:zt nporpaMMiii. 

3:zteCL 

, p - m.my,nr,c 'IBC'fHllli, 

/3 - yron ueX;zty npoexl!Helt Tpexa Ha XOY H ocr,ro OX, · 

· ()(. :.. yro.n TpeKa c miocKoc'fr,D XOY. 

reoueTpHqecKaa nporpruw:a,npHro:ztHaH :zt.nH 60.nr,mon nponaHoBolt 

xauepi26/' :ztOJllltH_a Y'IH'fHBa'fr, c.ne;ztyD~He C'f8THC'fHqecmrn 3(}Jg)8KT!i: 
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I) .ltHCTOPCIDI onuqecxoil,CHCTew, 

2) ;ll;6ipOpMaJUID IIJl6HKI! ;_ 

3) _H60.JtHOPO.ltHOCTb MSrHHTHoro llOJIH, 

4) nonuaaruiomwe noTepa ·qacrun~ 

Kpoue Toro, cne,ltyeT yquTllllSTb CTSTHCTHqecK.llll xapaxrep sa-

.italffl, KOTOpwt, B OCHOBHOM, onpe,JteJIJieTCH: 

/I/ usuepnTenrunm oma6xaim, 

/2/ UHOrOKp8TH!lK p8CC6Hlill6U~ 

/3/ WJIYKTYBIUiett p8,JtHanaoHHHX llOT6% ('AJIH anexrpoHOB). 

B OTMeqeHHHX BH~e nporpawa:x/1 •6 •31+34/ npH onpe'AeJieHHa · 
~ . P,;,'tjo(_ Bees asxapeHHHX roqex C'llITBDTCH nocToHHmnra, cne'AO-

BSTenao, llHOr~Rp8TH06 pacceHHHe Y'llITUB86TCH TOJlliRO B ou6xax 

napauerpoB. IlOCJI6,ltOB8TenHWt yqer H60.JtHOPO.ltHOCTH M8rHHTHOro llOJIH 

a noniaaIUiomrux norepb·npoBe.itea B/35/~ O.ltHBK~ npmmroe ra1i1 peme-
2.. . 

aae aaxo,JtHTI, aa yc.noBRH WimU1yua o.itHoro X cpaay Bee napa-

uerpa npllBO,ltHT K 60JibillOUY 'llICJiy nrepanrut, B606XO,JtHIWX 'AJIH nonyqe

HHH 'AOCT8TO'llIOll TOqHOCTH. Il08TOM.Y 'AJIH 2-u nponaHOBOtt K8M6pH ll0-

;p660B8JI0Cb nponeCTH paapa6oTR.Y HOBoro anropHTM8/r4 ,rs/, KOTopwt 

COCTORT B CJI6,ltj'D~6K! 

I. IlepBaa roqxa Tpexa ( Xo i Yo r Z 0 ) .pexoncrpynpyeT-
cn KSK COOTll6TCTBYlJ!ll8H Toqxa/I,,IO/R 60JlliCl6.H8 K6IDI6TCH. 

2. Bee roqxu Tpexa peKOHCTPYllPYDTCH xax RB83llCOOTB6TCTBYl)-
~e. A 

3. BaqacJIHeTcn uarBHTnoe none no ncex Toqxax Tpexa/I?/. 
. ~ ~ A . 

4. Onpe,JteIDWTCH n;pa.116TPH -. p I j3 .J tj o( B aaqaJII,BOJl 

np.116rumemm (n~exc " . ") no cneJUISJIJ,HOll.Y anropuuy, xoropmt 

ytillTlrn86T H60.JtHOPO.ltHOCTb lll8rHRTHOro llOJ!li, HOHH38nffOHHHe H, 'AJIH 

3JI6RTpoHOB, cpe~e pa,JtH8JUIOHHU6 no;epa/I4,I8/_ 
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5. Toqnoe anaqem:ie p I J onpe,JteJIHeTCH H3 YCJIOBHH IUIHH-

2 t..n -2 2 2 
uyua Xxy , 8 -aO( - HS WIHHllYMB Xz • X.n 11 Xz 
llOCTpoeHH c yqeTOM UBTPHIUl llHoroxpaiaoro pacceHHHH/I9 , 36/, ,ltJIH 

2. 
a.nexTpoHa n Xx.!f nxo.itHT 11arpana l!Horoxparaoro pacceamm u WJIYK-

TYBIUIH p8,ltH8JlHOHHHX llOT6pb/!4/. 

rnana 2 

PEKOHCTP_YK!!,HH_JIPOCTP_,A_RCTBEHHW{_TQqEI{ 

B npaKTHqeCRH B8XHOM cnyqae xopomo acnpaBJI6HH!a o6~eKTlll!OB 

C OllTHqeCKHMH ocrum, nepneH,ltllKYJIHPIDHm_nonepXHOCTHJ! paa.itena 

ope.it, K8ll.1tlll! H3 o6~eKTHBOB uoxeT 6HTL OllHC8H KBR IlOK838HO Ha 

PHC. I. CqaTaH oG~eKTHBH 6JIH3KlUIH no CBOHU napaKeTpaM, a H3Me

peHHH Ha JI6BOM H npaBOM K8Apax p8BHOToqnwH, nonyqHM H3 M6TO,lt8 

H8HU6HLmruc KB8,Jtp8TOB CJieAyID~He ~OPMYJIH AJIH peROHCTPYKUKH npo

CTp8HCTB8HHHX KOOPAHH8T COOTBeTCTBYIDlllHX ToqexfI,IO/ 

X XA3 Ar. J 

Y = f · ( f/113 Al\ + ~n3 fin } 1 

Z= B-(-¾3~Vf.i-Xn3Kr1%) 
X,o Kl/I 'f'ti - Xn3 K,n Yfn 

(I) 

, 

r.ite 
II,..= Z }{,A %, + ffti J 1/n=Zf<tn Wn .,.I{,,~ /3-Xon -X0,., 

{q~ {fJ,'0)- xoop,ltHHBTH onTaqecimx ocett, nenoro a npanoro ooo,ex

THBOB, COOTB6TCTB6HHO. 
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8TK tp<>PKY~ ~8~~ 3H81DIT8lll,HO ll8HDlill8 ;itHCnepCBB KOOp,Itl!IHBT 

X, Y, Z 11~1l qioplily:m pexoa:CTPYKitHH/22 • 37/, co~ep:a:aIIUJe naJ)aJI-' . -~ . . . . 
• .JI8KO ( -X;,3 -Xn3!f3 ff,3 · ) 1 X TOily :a:e ]11:lpa:a:eHBH (I) K8H88 _ 

. 1IYJ3CTBllT8m.Illi K !8KHK HenpRHTBl:lil CHCT6ll.8TH118CKlUI omn6K8K~K8K 

CU6~6HB8 o~oro Ka~a O~HOCRTenno ~pyroro·B~Olll, OCH '/ • 

Ha PHC. 2 noxsasns npone~ypa P8KOHCTPYKIUIH H6COOTB8TCTBYJ)

IIUIX To11ex. Ilpn STOil KSQott T011Ke, nauepenHott Ha neBou cnnwce, 

onpe~enH6TCH KB88HCOOTB6TCTBYD~8H_en T011KS HS npaBOll (K6TKa'*P). 

nnn pac11eTs ~ncnepcHtt xoop;ltHHaT nonoxlW, 11To o6~eKTHBH 

TOJE,1t6CTB6HHll M ff=W • Tor~s KOOP;ltHHSTU neBo! ll RBS-

SllCOOTB8TCTBy~en en npaBott T011Kll uoryT 6UTD 88llllCSHU B Bll~e 

x113=z+c:, J113=f!+ez-//~ J X:9=x:+DJ+0. t,y., <2> 

r~e 

CIJ C,i_ 1C 3 - llSll6JlHT8llHll6 Omll6Kll ( C ~ncnepcneit C-.z. ) 1 

'f - yron MeQY npoe~nen Tpexs HS npsButt xs~p n 

OCDD ·on Xn . ' 

06oaas11HB 11epea 0xg ;ltHCnepcnn npoeKnaa na1.1epeHHott 

T011KH HS nnOCKOCTD XJ B nanpaBneHHH, nepneH~HKynHpHOM K npoexnu~ 

Tpexa aa aTy xe nnoCKOCTD 1 a 11epea ..2Jz - ;ltHCnepcno cue~e

HllH no Z , B KOTopyn uu nepeaecnH uauepuTem.HyD omaOxy 

B~OnD Tpexs, 6y'A8M HM6TD/I4/ 

_ 3 £X_ . .;, Y )2 
.1Jx .!:I =. c':2-l < ;J c:/5 'o/3 - c) Ct· Ctr.>.J ., < 3 > 

3 . . y z. 
[ 

;;JZ 'aX ~ • i)f,,-;/ 
:Dz = c::,. {; q~- - ( ¼ ~ + a~- 1tfl_/3 / '11 t>I_J / ( 4) 

r'Ae X, Y, Z nony11eau npu llO'ACTSHOBKe (2) B (I). 
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_IlapaKeTpll Tpexs onpe~enHDTCH Tell T011H66, 11e11 ll8Hbm6 ;ltHCnep

CHH (3,4). IloaTOMy, ecnu TpeK C~OTOrJ)8~llpOB8H 6onee 116M 'ABYMH 

o6~6KTllB8WI., aa OllTHM8HbHYD CTepeonapy cneAyeT C11HT8Tb T8KYD,· 

KOTOp~H 'A86T MHHHMY?.l .2) ::= 2J;cy -t- Cf,. .2).z; , 

rAe i Bll6HpaeTCH Ha ycnOBHtt ~H8ll118CKOil 88A811H. 

'Ann xouneucannn Ae~opusnu~ nneHKH a nepexo~a OT aa1.1epHTenb

Horo npH6opa K CHCT61.16 KOOPAHHST, CBHSSHHOtt C OllTH116CKlllilt OCHMH, 

HCll0Hb8;yDTCH penepnue Kp6CTll/II,I2 , 38/. B ps6oTel38/ HS npOCTOil 

llOA6HH IlOKS8SHO, 11TO penepHUe xpeCTll H8 rp8HHU8 Bepxuero CTexns 

K8M6Pll C pa6011en lltHAKOCTbD 06ecne11HB8DT 6onee T011HYD peKOHCTpyK

UHID, qeM penepHU6 Kp6CThl B nnOCKOCTH H806pS&8HHH ~ToannapsTa. 

rnaBa 3 

OITPfiltEJIEHME ITAPAMETPOB qACTIU.l~ no PEKOHCTPYMPOBAHHblM. 

TOllKAM HA EE TPEKE 

TpeKll MO~HO pS8A6HHTb HS ABB rpynnu - AHHHHUX TpeKOB, HS 

. KOTOPllX BOSMO&HO J,13MepeHll8 KPIIBH8Hll, H xpyTO H8IlPSBH6HHUX llnH 

KOPOTKHX TpeKOB ( ~ (IO+IOO) ~ ) , H8 KOTOpux KpHBH8H8 

M0&6T 6UTb ll3Mepeua TOHbKO C 0116Hb 60HbillOH OWH6KOH., 

06ps60TK8 AnHHHllX Tp6KOB H811llH88TCH C onpeAeneHHH HS118Hb-
,,.. " /\ 

aoro npH6nH&eHnH P, J , tj o<. 
1 

AHH 11ero paaps6oTaH cne-

. uuanbHllH npHeul14 ,I8/, Il08BOHHIOll!Hil yqeCTb npH H660HbWOM 06'.beMe 

Bll11HCH6Hllil H8 8BM H60AffOPOAHOCTb MarHHTHOro nona (AO ~ 20;;) 

H HOHH88UllOHHll6 IlOT6pH. 
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Ilpoe~HH peKOHC'l'PYJIPOB8HHLIX:
0

'l'Oqex 'l'pexa HS WIOCKOC'l'D 

anupoxcmmpyeTCH napa6on:ol 
-

Y== a (X-4SXK)
2+c:. C5J 

8 npoe~ BTIIX ZS 'l'oqeK Ha nJIOCKOCTD p83BepTKH - npllllOI 
! ,. - . 

z= ~t,o<. ·+·z, (6) 

r.ite j ._ JtHHHa npoe~H 'l'pexa iia uocxocn XO Y . CHC'l'eKa 

xoopAHHB'l' XO V Blill5pana 'l'BK, q'l'o 

X1=Yt=~=O. \ (7) 

Koaqxf1IDUI6H'l'li G3 J c;J , t::lo(:J J z;:3 onpe}.leruu:iTCH 

ll6'l'O'AOK HaHKeHDmllX KB8}.lp8TOB no HBKepeHHWI 'l'oqxaK (HHA6KC 0 9°). 

CnpoeKTHpoBaB Ha XO V pacctfflTaHHyn ,:,paeKTOplUl (HHTe

rpaJI ypaBH6HlUI ABiilt6HHR), Kli KO:Z:614 Il0}.(06P8'l'D a ii C , anupo

KClllfflPOB8B ee napa60JIOI (5). Koaqxf1lll{H6H'l'li a H C B B'l'Oll 

cJiyqae 6y1,lYT WYHKIUUIKH OT HaqaJII,HlilX napaKe'l'poB qaCTWUl u KBrmt'l'- , 

Horo noJIH. 

li 3 yCJIOBIDI a = a 3 n0~86'l'CH yp.8BH6Hll6 OTHOCH'l'6JJI,-

HO H6H3B6CTHOro IDmyJIDC8 qaCTHIUl B naqaJJI,HOH Toqxe. PemeHHe 

yp8BH6HHH Y1.l06HO npe,ltC'l'8Bl!TD B Bl,IJte Pll.lt8 n·o j '· 

A D,3H :) . -il✓P, H fEi -~✓f ol1f 
P=z~{,()jt +OJJ11.f(a1,H, ,Ji) +1w3~ ~ (a3

1
H,H)(,~,c1s2.),, (8). 

., 

2 - -, --,, 
orpaHH'lllllSHCD qJienaim .ito j ( H, H, H - KBrimTHOe 

UOJie ll ero npoH3BO,!Ullle no 71Jre TP88KTOPHH). 

·IO 

' I' 

-1! 

.! 
I, 

l 
l 
t 

i 

B npoC'l'eitmeK CJiyqae O,ltHOPO'AHOrO no~~ nOC'l'OllllllLIX: noTepD/B/ 

WOPUYJIS (8) nepeXO'AH'l' B 

p ~ 0,3H _1.L dP + 3 .( q3fl )(2~j)2 
(9) 

2~Wl1. l. UJJC(cl,5' S6 2~W:JIX • 
I\ 

Ilpn H8B8C'l'HOU P KOlDIO onpe1,lemti'D ll3 peceHHH ypaBHOHRH 

ABWt6HHH yroJI 

" - . "' - ~-... di' c/2/J J31(P, a31 ~H,H,o1,s,c1,.r2. ), {IO) 

npa KO'l'OpOll BflUOJIIIOHb (7). 

'AHaxoraqHW1 o6paaou·yrouaerca anaqemte .. f7'q( • Ilpe.it-

CT8BJI6HHe O 'l'OqfiOC'l'H npe.tl}IO:Z:6HHOro K6'l'0}.(8 ,lt86'1' 'l'B6ruuta l. 
-~ 

0UTHK8JIE,Hfl6 01{6IilCll nap1f11eTpoB p ,j 
JIOBHH axcTpe11j'lla no F{)!> ,· }f 1 ,£, S., f, f/. 
nponaBO}.(H!rleit WYHK!UfH Jiarpaua (l /18, 19/ 

HSXO.ltfl'l'CH ll3 yc

C116}.lylll;t6tt 

.Q=Lc2.2J; +Lf»,?+Er;2IJ;+r <Ji.<'J,:i-ft-J , 

r.ite 

E - nauep11TenH!ie omi:6xn, 

8,r - yrJIOBfltl O'l'KJIOH6mul Iii nonepe"llme CU6Et6HHH B 

imoroxpaTnou paccelillllll, 

.ij,-Vp- ,l{HCUepcmt B6Jlll'llm s. ll '1, 
CJ, - neonpe.iteJieHHlie llHODTen Aarpamta, 

fj,9 - xo_'.)P.ltltHaru HBKepeimUX roqeK, 

fjt" - HHrerpaJI ypaBHeHHH .itBllemm, xoropua y}.laJioci; 

CB6CTH !t KB8}.lparypa11. 

-II 

(II) 



t 
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,.,. 

IIOHCK llHHWIYJ.la a 
]truI 

-~ 
3KBHBaneHT6H 38,-ita-ire Ha MHHHllYM no P, .13, ~ 

-- . -~ 
x! = f !fi9 -if f .!Jx!/4;· +di)# /f yJ~j;{ (I2) 

r,-ite 

llij ~e.-it~HRqHaa uaTpHua, _ 

dy· - MaTp~a MHoroKpaTHoro pacceHHHH/I9, 36/. 

AHanorHqHllll 06paso1,1_ onpe.-zteneHHe_ tgo<. CBO]tHTCH K no-
HCKy MHHHuyua 

!IO 

__, . -1. . 

x; =ff z,3-z,H H~¾·+c~·c05z;/l l{7Ji~II 
f;yoi. H ½-

(I3) 

HaqanbHOe IIpH6nHE6HHe OKaSIIBa6TCH.,1tOCT8TO'IHO xopomHM, 1IT06U 
l 

MOEHO 6uno orpaHHqHThCH B ycnoBHHX 2-M nponaHOBOH KaMepu TOHbKO 

0,-itHOH HTepauHei, a Call anrOpHTM/I4 ,IB/_ 06ec1IeqHJlaeT onpe,-iteneHH6 

onTHl!anhHUX OU8HOK napaMeTpOB B ycnOBHHX H60,1tHOpO;zi;HOCTH MarHHT-
1 

HOrO·IIona ]tO 20% H 6onbmHX HOHH3aUHOHHUX noTepb (Ta6nHua 2). ; 

ECJlll MHOroKpaTHOe pacceHHHe uano, TO MOllHO nonOlltHTb B (I2), 

H (I3) CiJ. a yqeCTb MHoroxpaTHoe KynoHOBCKoe paccea-

HHe TOHbKO B ]tHCnepCHHX napaueTpOB. B pa60Te/I4/ nonyqe~u BUpa-
llt6HHH 

(!!.P-~J~A-~ @J)~/1. ' (£1 !:got tYI\, 
.KaK lJlYHKUl,!11 qHcna H3MepeHHUX ToqeK Ha TpeKe. 

B ycnoBHHX 2-14 IIponaHOBOH KaMepu ;zi;11cnepCHH P-1 
. npH nepe-

xo;zi;e OT nonHOH MaTpH~ K ;zi;HaroHanhHOH B03p8CT88T He 6onee, qey 

Ha 35% (;zi;IDI oqeHh 6onhmoro MHoroKp8THoro pacceaHHH),.;zi;11cnepc11H 

:a:e J3 H t:Jo( B03p8CT8lOT BO MHOro ;zi;eCHTKOB pas. IIoaTOMY 

I2 

( -

it· r 
•.,I 

l 

~ 

I 
,i 
f1 

annepHaTHBOit HCnOnhSOBBHHlO (I2) H (I3) (cu. T86~y 3) MOlit6T 

O'UTb onpe:zteneHHe j H "tt},o< Ha ~OOTB8TCTBylDm;HX OIITHM8HhHUX 

]tJIHHaX, qT0
1

0;ltH8KO,H8 BCer;zi;a y;zi;OO'HO. 

Baxaolt npo6ne110Lt npH o6pa60TKe HSMepeHHH B IIponaHOBHX Ka-· 

uepax HBnHeTCH BH:zteneHHe. TpeKOB qacTHU, HCnHT8BlllllX H:ztepHoe pac

C8HHH8 Ha uam yron. HaHO'onee Ha:zteuun KPHTepntt .-itna aToro npeJl-
"' ., -vZ v2 CTaBnHlDT COvOH B6Jlllql1HU ,.._ }(ymin H ,..z min •. 

B ·pa60Te/I4/ npe:ztn;raeTCH JlHH paHHei .-itHarBOCTHKH HanoMOB. 

HCIIOHhSOBaTh paSBOCTh MeX,1ty·cpe,1tHeKB8,1tp8THllHIDW OTKHOH8HHlilll! 

OT napa6onu (5) HauepeBHHX To-ireK :a KpnBoi !Jc· . J(na onpeJ(ene

BHH HHT8pBana,·Ha KOTOPOM npoHaomen HSHOM, MOlitHO Bli'IHCHHTh BC8 

8 --, oO'pam;alD!llHe B MHm111yu Q (II) H BH:ztenan z -~ . 
max ( ~ l)jJ. Taxaa npoue;zi;ypa npe:ztnoxeHa B /I8,I9/. 

rnaBa 4 

OIIPEZIEJ!Effi1E OIITiiMAJIIiHliX OUEHOK IIAPAMETPOB. p, (3 tg ex. 
.) 

Mfl 9JIEKTPOHOB H·noSHTPOHOB 

Jlrui oO'paooTKH TP8KOB aneKTPOHOB B 55-cu nponaHOBOli xaue

pe/25/ C 1965 r. HCnOHD30B8H8Ch anµpOKCHll8UHH npoeKUHH TpeKa

napaO'onott (5) c nocne;1tylDIIIHM BBe.-iteHHeM nonpaBKH Ha cpe:ztHHe no

TepH/21_. MeTO;ltHKa BB8;ll8HHH 3TOLt nonpaBKH no cym;eCTBY COBil8,1taeT 

c pacqeTOM HaqanhHoro np116m1:a:emrn P · (rnaB~ 3) H 110:a:eT 6uTh 

npe:ztCTBBneHa K8K 

11P=.L (dP[ + ol'J ) ~o( + .f6 0,3/-1 (Za3j)2 
2. dt uOHL4:t'Stpagual,{. Za.3Cl)j(){ • 

D 



,,. 
BuqncneHH8H TaKlll! o6pasou nonpaBKa Teu nyqme, qeu xopoqe 

TpeK H ueHhme HeOAHOPOAHOCTh uarHHTHOro n~nax>. Eonhfil8ff AnHH8 

Tpexa npHBOAHT K saueTHOff KoppeJJHUHH U6l!OtY KOOPAHH8T8UH TOqeK 

Tpexa, qTo He yqnTuBaeTCH npn annpoKCIDlannn, n pocTy AHCnepcim 

P8AH81UiOHHUX noTeph. Il03TOUy_ AJJH onp6A6Jl6HHH napaueTpOB sneK

TpOHa 6una paspa6oTaHa cne~BJJhH8H ueTOAHKa/14/. 

IlapaueTpu 8Jl6KTPOHa onpeA6JJHDTCH B ABa 8Tana. 
A .... I\ 

Ha nepBou Buq.11cnH1JTCH Haqanhiiue oneHKn Pe , Je n 11Jo<e-
no pesynTaTau annpoKcnuaunn TpeKa napa6011off H npHMott, c BBeAe

HHeu nonpaBOK HB H60AHOPOAHOCTh uarHHTHoro IlOnH~H Cp6AIDI6 llOTe

pn Ha HOHH38UHD n .l!SJJyqeHne (npn yqeTe OT6opa TpeKOB HB nsuepe

Hne) i nonpaBKH BBOAHTC.H T8K, KBK 8TO noxaaaHo B rn. 3. . 

Ha BTopou 8TBile ueTOAOU UBKCHuyua npBBAOilOA06H.H 0IlP6A6nH-
-J. 

llTC.H OilT.IUl8JlhHU6 oneHKH P H ./3 C llCilOJlh30B8HH6U B.(12) 

uaTpnuu d~· (BuecTo C:ij. ), KOTo~a.a: yqn7m3aeT uaoroKpaT

Hoe paCC6HHll6 H g/JIYKTYBtinll P8Aff8UHOHHUX IlOT6Ph Ha TpeKax, OT0-

6paHHUX AnH HauepeHldi_- lt!cnonsoBaHne c:Jf;· n yqeT cpe}{Hiu: 

IlOT6ph npH BHqncneHnH ui, rapaHTllpyeT OilT.l!l!allHOCTl', nonyqa-
-{. if' 

euux oneHOK P H .J3 . , a pacqeT fj't,· noaBonaeT yqec71, 

AS:a:e 6onmyD H60AHOPOAHOCTh uarHHTHOro llOJIH. OnpeAeneH~e f:t;Jo<. 
He OTJJHqaeTcH oT nanozeHHoro B rn. 3. 

x) MeTOA/2/ uo:a:eT paccuaTpHBB~hC.H KBK o6o6~eHHe HS 

MHoroToqequ11e nsuepeHHli, npeAnoxeHHoro B/39/ cnoco6a 

onpeAeneHn.H IDmynhCS aneKTpoHa no_nsuepeHHHll CTpeJJU 

nporn6a_TpeKa c BBeAeHneu cpe}{HHX nonpaBoK Ha Hsny

~IDI~ 

14 

; 

-~ 

t1 

(l 
1\ 
l 

I 
'l I ,. 
; 

l1 
I ,J 

t 

1 
' ! 

j 

nanHettmee p88BHTH6 STOtt K6TO,nmtll H3JJOX8HO B/4o,4I/, rAe 

.paccuaTpHB88TCH 38ASqa onpeAeneHH.H K8TOAOK KBKCHllyKB npBBAOllO

A06HH napaueTpOB sneKTPOHS 6ea HCilOJll',30B8IDIH annpoKCHKSitHH 

Hopuan1,HID& aaxonou pacnpeAenellRfl no HUnym.cau·sneKTpOHoB, npo

meAmHX CllOA Ll $ • 01{H8KO TSKSH nponema Tpe6yeT ~OJll',mero 

BpeueHH HS SIDI. 

rna»a 5 

lUIEHTIW@CAUIDI co~ma 
B 60JJhmHHCTB6 cnyqaeB O}{HOKY H TOuy :a:e llltCny 118CTHn II HX 

B8811KHOUY pacnono:a:eHHD COOTB8TCTByeT H8CKOJll',KO TllllOB ffA8PHHX 

B38HKOA61CTBJ!tt. 

IlyCTl', cpeAH aaperHCTpHpOBSHRWC co6uTHA uoryT BCTpeqSTl',CH 

HABPHHe peamtHH o<, J3.? . • •, /, TOrAa BepoHTHOCT:r. Wot. 

Toro, qTO A8HHD8 co6HTH8 JmllHCTCH peaxnnei ex , onpeA6JIH8TCH 

He Ton:r.Ko »ennqnnau ( lli, .. :~ ~3 ) 11auepemmx napaueTpoB 

TpeKOB ~ IIX AHCnepcd, HOH OTHOCHTCJI:r.HlDIH BCPOHTHDCTHD 

Q~,Q,, ... ,Q, BCTP8THTD aapel'IICTpHpoBaHHUe. co6UTBH, 

rAe BenH~ Q nponopitHOHSJll',HU npOH3D8A8HJUI C8118HIIH COO~ 

B8TCTBy~ero nponecca ( o{, .P, ... , d ) HS B8PDHTHOCTl', -ero 

perHcTpanHH (cu. rn. 6). 

OTuomeHHe wa(/w.13 aalll'!cW1aeTcH xax/42/ 

tl dP f.JP 2 --v2 
· 

uk. = (Qc() ;,c ..2..-. exp(- x.,,,.,n Afmut) ? cr4> 
~ 2.r J.Pl.,JP I dP . . 2. 

rAe IIHOrouepHUe mtTerpam,iol(>epyTCR B npoc~p8HCTB8 P { ll, ... ,e) 

15 
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no oC!nacT.llll Ato( H A1p , JtOCTYIIHml Jtmi npoueccoB o(_ HJ 

COOTBeTCTBeHHO, 

N{ .(j)-j [- / :z -17; le<= {7 {2ff ,µ) exp -{&-fl) (2!2). J J 

t=f 
(I5) 

:J) - ,ltHCnepCHH napaMeTpOB~ 

f{ - y;ztoBnenopneT ypaBH8HHHM :£,d P }= 0 . 
( K = 1., ... , Ko<. • Ktx ...( Al ) , xapaxTepaayDUUW npouecc 

. ., 2 
o<., H oC!pa~aeT B MHHHllYM BHpaxeHHe X 

x.Z =L /Pt.'3-R)~-1.., (I6) 

TSK 'IITO 
2 - - / -:/. X«mm-Ite £Ji),;. 

~Jill O;ztHHSKOBOro 'IIHCna yp8BH8HHtt CBH3H 

H HeKoTopwc ynpo~aD~Hx npe;ztnonoxeaHtt 

tc.Jot . Q . :z . . -- °' ( v _,.,z w_, - Q J3 exp - .,._.,_,,,z /1._p,nin ) (I7) 

Ida (I4) cne;ztyeT, 11To, ecu Kot >K_p H paaHOCTb . 
·2 · 2 

(X«min-XJmin) HeBenHKB, TO npH ;ztOCTBTOllHO 1.1anwc ~-

•npouecc ol C!y;zteT wHoro C!onee BeponTea, 'lleM _J 
. . 2 

~mi BHllHcneaHtt 'Xmtn H P.✓ B nporpawax/3, 7 , 8,23/ ua . 

nepB~ HTepaqH~ HCilOJib3OB8H J.18TO;zt mTP8@0B/43/, npH KOTOpOM ~ 
OTHCKHB86TCH MHHIDAYK, 

112 -'I:. (f!~-R lD-i + T Z'. £111.-h)~ (T> 0) (IS) 

. 2 ·. 
(onpe;zteneHH6 mll1 fl , npOH3BO;ztHTCH no H8;zt8:EHO£1 CT8H;zt8pTHOtt 

nporpa1a1e/44/). 
Cj 
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I, 

I. 

'i 
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f 
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f 

t 
'1 ,. 

DpH 

B /45/ DOK838HO, 

r- C>O 

'IITO 

r;zte 

/t;"-P?--o K8K r-1 
12,' r 

cne;ztHHH HTepa~H ;ztna onpe;zteneHHH 

oC!pa~aeT B MHHHMYK (IS). ITo

.P,, H X~n BHIIO1IHH6TCH 

no weTo;zty_ueonpe;zteaeHHHX MHOl!CHTenett Jarpauxa. 

Ilpoqe;ztypy, npHBe;ztmyD K (I4), MOXHO HCDOJlb3OB8Tb H B TOM. 

cny11ae, 8CJIH llHCJIO yp8BH8HHtt CBH3H p8BHO O . K8K 3TO HJ488T 

M8CTO npH H;zt8HTHWHK8UHH COC!UTHH C O;ztHOtt aeaaperHCTPHPOB8HHOtt 

'118CTHUett B HelTpOHHOM H r nyllKaX, ·xap8KTepH3Yil~XCH mHpO-

KHll HMIIYJibCHUM cneKTpou. 

Pa~pa60T8HH8H ;ztJIH. STOro cnyqaH K8TO;ztHK8/5,42 ,46 ,47/, KpO

Me CT8THCTH'll8CKHX cooC!paxeHHtt (I4), OnHpaeTCH H8 8H8JIH3, 

CBOHCTB ypaBH8HHH aaxoHa coxpaaeHHH aleprHH F{ R, )== O _., 
r;zte 

Fr£;=i)ez..,.M/+ M,,-IEi-i/M}+!j2+£2-2&flCt?S e·, 
M If, flt - 11acc_a H H11nymc aaneTaBJ~ett qacTHqH, Mr - Macca 

MHmeHH, Mo - aqxpeKTHBHaH Mecca aeaaperHcTpHpoBaHm•x qacTHU, 

Ei, ~ - aHeprHH 1,1 HIIIlynM 1,-ott saperHcTpHpoBaHHott BTO-
-/ _,. 

pH'IIRO~ 'IIBCTHqH, fl== JI If .J 0 - yron 11eirJtY £ft 
H /? . • 

rnaBa 6 

OITPEJ{EllEHJdE 8iMEKTMBHOCTI1 PEI'li!CTPAIHU1 COE!tTI!ti B KA!IEPE 

Henocpe;ztCTB8HHO DOJIYll8HHHe pacnpe;zteneHHH coC!UTHH C!HBBBJ~ 

B C!oJIDmel HnH M6Hbmett CTeneHH HCK8X6HH H3-38 orp8HHll8HHhlX paa-

MepoB K8M8PH H oco6eHHOCT8H perHCTPBUHH ll8CTHU Oll8Hb uanwc HnH 

C!onbmHX SHeprHtt. IlOSTOMY Heo6XO;ztID.!O BBe~eHHe aqxpeKTHBHOCTH pe

rHCTP8UHH COC!UTHH HJIH o6p8THOtt en B8JIH'IIHHU - BeCa COOUTHH. 

-17 
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PacqeT.BeCOB C06liTllii MeTOAOM'noTeHUllBJibHUX AJIHH npHBOAHT 

K oqeHL 60JibIDllM i»JIYKTYBIUIHM, qTo pe3KO CHIDl:BeT TQqHQCTL noJiyqeH

lWX pe3yJibTaroB. Il03TOMY 6UJI paapa60T8H ll peaJIH30B8H B PHAe 

nporpaw.,:124 •49/, 6oJiee o6~Hil MeTOA/24 • SO, SI/ BuqncJieHHH aqiqieK

THBHOCTH perHCTPBUHll C06liTllii, KOTOpliii 6UJI ycnemHO npHMeHeH npH 

IrnyqeHHH MeTOAHKOii nyalipLKOBWC KBMep ynpyroro /\p-/52/ H flp-
/S3/ paccenm1il, nOHCKe /\p - peSOHBHCOB/54 , 55/ H nay

'lelillll'. C06liTHli C qaCTHUBi,rn, pacnBABRll!UIMllCH H8 r -KB8H~li/4B/ •. 

IlpeAllOJIOEHM,·qTQ AJIH K8EAOli COBOKynHOCTH BeJIHqffH P 
no KOTOpliM Uli AOmmu·noJiyqHTL pacnpeAeJieHHe qncJia C06liTHii, H8U 

HaBeCTHli Qp ( R,1) - pacnpeAeJieHHe co6uTHii no coBoKyn-

HOCTl'l nepeueHHUX ( R , S) II ., f}p ( R JS) - BeponTHOCTL 

perHCTPBllllll C06liTHii. 

i1 p 
u 

EcJIH B llHTepBane 

TIIH 1 HX l!CTl!HHOe ql{CJIO 

Ha cJie_AYR>lllHX ~PMYJI/ SI/ 

6uJio aaperncTpllpoBBHO Al co6u-. 

MOEeT 6liTL onpeAeJieHO no DARO.Ii 

U = f 7i1 :t JZffi:r, (I9) 

l/2 = f £ ff (ti) 1-l ± ✓z-r-,-< s.-1 ,-1----.2 ; \, {20) 

[/4=/V<fFL ±. lf/V(f)-:1. ., (2I)· 

r;11e 

§-1= jfRJ, ,5.tJ ~ j1SJ=[fj0cll(}(ft1dl?)-~ 

f- ff 7tlrlRd5, f &dRdt=:1. 

('-.j 
I8 

~-

/[/ 
/ I 
'VII 

1
'1 
} 
fi 

I
~} 
,,. 
i 
I 

I, 
,I; 

I ~f 
:I 
r 

ii 
I 

'Ii, 

.I 

\'Ji 

! 

} 
I,; 

I' ,, 

;;.~{ 
Ci 

''II 

t~. (1, 

'11 l 
\1,1 1/ 
;Ii 

'i1 
~I' 
1\ 

,!(\_ 
A) 
\!1 

.. ,/ 
it{ 
!'1 
Ii, 
/, ·r1 
}i 

BeJIH'IHHli (/4 J l/2 J [/2 npeAcTaBJIHRJT co6on Hecue-

lll8HHlie oueHKR OAHOii H TOH xe BeJIHqfflili HCTHHHoro qffCJI8 C06liT.IW 

u , HO KB'leCTBO STHX oneHOK paaHoe. Ham.ieHLmyn AHCllepCHD HUe-

eT B6JIHqHHa fh • EcIDI <j- He Bfllll!CJI6HO I TO OTHOmefille 

;l!HCllepCH.li Z)( tJ,,) H £)( LJ3) ll0llt8T 6liTL Oll8H6HO no ~puy

Jie 
-, , r Al L 7-2 IV .z 

2J([/4)[lJfl/2)] =:= Aft_ L fi I £ ?i l c22> 

HS KOTOpo.li cxe;ityeT, qTo p83HHU8 B TO'IHOCTH oOpaOOTXH HauepeHH.li 

no ~puyxau (19) HJill (2I) He 88BHCHT OT 'QllCJia·Ha6JID;it8BlllHXCH 

cJiy:'.laeB. 

ECJIH OTHOmeHH8 BeCOB co6HTHH paBHO IO, TO ;l!HCnepCHH (19) 

B I,67 paaa 6onme, qeu ;l!HCnepcHH (2I), KBK aTo cxe;11yeT na ~p

uyJIH ~22) •. IlpH OTHOfil6HHH B6COB C06HTHH
7
p8BHOU 2, ;l!HCll6pCHH B 

'IHCJie C06HTHH 1 onpe;ite~eHHOK ~O WO~MyJI6 (19), TOJILKO Ha 11% 

6om,me OnTHU8JILHOH (21). 

Ha npaKTHK8 /24,49,52-55/ 6HB88T ;l!OCT8TO'IHO BSHTL TOJILKO 

JIOrKo BHqHcJIHeUHe HHTerpaJIH (HanpHUep, no B6JIH'llffl8U R ) H 

nepeiiTH T8KHU 06p830U OT 9r K 'J (Sr) , qro ~e o6ecne

TIBB86T ;l!OCT8TOqnyD TO'IHOCTJ,. 

8 A JUUl U_H IL& 

B pa6orax, xoropue noxoxeHl,I B ocHoBy ;11HccepraUHH, no~eHl,I 

cne;ityDll!He nonue peaynraru. 

I. Paapa6oraHa cxeua nporpalDW reoKerp~ecxoH peKoHcrpyxnim 

/I4/ JtXH 6on~ nponaHOBHX K BO;itopo]tHHX.K8U6p, OCHOBHB8D.8HCH 

Ha nocneAOB8T6JII,HOU npueneHlUI ueTOA8 M8KCHJQ)l8 np8BA0UOA06HH 
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~rui yqeta ctatHCTHqecKBX_ WSKTopoB. llpHllliTHA Sl'll'OPHTM pacqera 

noaBOnH6T 6ea 6om.lllBX aarpaT BpeueHH HS SBU yqeCTI, 6om,myD He

o~opO,l(HOCTI> KSl'HHTHOro norul (~o 20%) H 6onI>IIIHe HOHHsanHOHHHe 

norepH. llOBHmeHH8 ,l(OnyCTUOH Heo~opo~OCTH uarHHTHOro nonff 

AO 2(}%](8eT BOSMOEHOCTI>.38K6THO CHHSHTI, rpe6OBSHHH K KOHCTpyxnHH 

warHHTa.nyaiipI>KOBOl KSMepu, qTo HM68T 6om.moe SHaqeHHe npH 

npoeKTHPOBSHHH HOBliX 6onI>IIIHX KBMep. 

2.llpH HCDOHh3OBaHHH M6TO]ta HaHM6HhmHX KBa,n;paroB nonyqeHH 

qiopxynu npocrpaHCTBeHHOff peKOHCTPYimHH KOOP~Har coorBercrByn
l!ll'IX roqex H onpe,1teneHH ]tHCnepcHH KBa3HCOOTB8TCTBYDDtHX roqex. 

3. PaccuoTpeHO HCDOnI>SOBBHHe penepHHX KpeCTOB npH peKOH

CTPYKnHH npocrp8HCTB6HHHX KOOP'AHH8T H DOK8S8HO, qro Kpecru B 

o6~eue xauepu o6ecneqHBamr 6om.myn roqaocrI>, qeu Kpecru B nnoc

xocrx Hso6paxeHHH o6~eKTHBa. 

4. Paspa6oraHa wero,l(HKS onpe](eneHHH Haqam,HHX oneHoK napa-

. xerpoB, ~ j , ~d.. qacrHnu c yqerow 6onI>mo11 Heo,1tHo~ 
. I 

' p~~OCTH MBrHHTHOro DO:rul, HOHHSBnHOHHHX H, ,l(nH_ sneKTPOH8, cpe]t-

Hl!IX PB'AHBnHOHHWC norepD no pesym,TSTSM annpoKCHManim Tp88KTOPHH 

napa6onoB H npuoB. CBCT6M8TIIN6CKHe OIIIH6KH K6TO,l(8 He npeBHIIIBET 

I% no mmym,cy P, ,. 
O,OI P8'AH8H8 no_yrBy }, 

0,009 no f;j.ot.. , 
ecnx HSK6H8HH6 MSrHHTHoro llOJffl B,l(OlII, rpeKS (AO 20%)'uoxeT 6HTI, 

snnpOKCHMHpOBSHO KBS]tpSTHqftOH naps6onon. 

5. llpe,1tnoxeHo onpe](eneHHe { p-: J3) r-1 11J o<.. 
z x2. 

HS qiyHKnHOHsnoB Xx9 H z coorBercrBeHHo, nocrpoeH-

HHX HS OCHOBe M6TO]t8 MSKCHMYM8 npSB,l(OilO]t06HH H CO]tepZSl!UfX HHTe-

20 

rpan ypaBHemrn ](BHlltemrn. liocne,llHHff cBe,l(eH K KBa,1tparypau pss,1tene

HHeM nepeMeHHHX. Sro crano BOSMOZHHM sa·cqer annpoKCHManHH uar

HHTHoro nona, yrnoB j3 H ol qiymtnmurn or S , Koro

pue nocrpoeHH no HsuepeHHHM roqKau. 

C nouo~I>D cnennam,Horo reHeparopa recroBHX rpeKoB/20/ no

KaaaHo, qro raKoff anropHTM o6na,l(aer BHCOKott nxHeHHOCTI>m H roq

HOCTI>D ,l(aze B ycnOBHHX 2-M nponSHOBOH Ka.MepH. 
2 2 

~- llpH HcnonI>a_oBaHHn B 'Xxg H Xz ](HsroHam,Hoit 

MSTPHUH B ,l(HCnepc1m nspauerpoB P J J J f;j CX. BXO]tHT 

TOnI>KO HSM6PHT6lII,HH6 OmH6KH. lIOSTOMy nonyqeHH BHpazeHHH ,l(nfl 

yqera xynoHoBcxxx qacreffAHCnepcxi, xax WYHKnxtt qHcna HsuepeHHNX 

ro'leK Ha rpexe. 

7. lipe,llnOZ6HO .HCDOnI>SOBaTI> B KaqecrBe KpHrepHH orcyTCTBHH 
2 . .2 . 

Hsnoua HS rpeKe BenxqHHH · x;(!J min H Xzmi'rt , a ,l(nfl KOMn6HCS-

nm1 11XBocra11 H,llepHoro xnH MHoroxparHoro pacceHHHH yJ3enximBaTI> 

paccqHraHHHe ,llHCnepCHH ( f5,; ) B ( (N,-3,,r'zxJm,n ) pas H ;ltllC-
11-.l 

nepcmo 'iJol B ( { 11,-,l; X211,,n) pas, r,1te tv; - qxcJio roqeK HS Tpexe. 

,llnH pannen ~HSrHOCTHKH HSnOMOB npe,llnozeHo HCllOnl>SOBSTl, 

cpaBHeHHe cpe,l(ne-KBS](paTHqHHX orKnoHeHHH or annpoKCHMHpyn~en 

napa6onu HswepeHHHX roqex H pscqernott rpaeKropHH. 

,llna BH,lleneHHH .HHrepBana, HS KoropoM npoxsomen HanoM, npeJt

nsraercH.psccqHrHBaTI> HSH6onee npaB,1tono,llo6Hue snaqeHHH yrJioB 

pscceHHHH 3 . H onpe,l(enar1, max (Sf lt ) ~ 
8. Paspa6orana MeTOAHKa H cocraBnens nporpaw.ia onpe~eneHl1H. 

Hi.mynI>ca aneKrpoHa no pesym,rarau annpOKCHMannH ero rpaeKrop~H 

napaoonott, npOB8,l(8HHOli no MHOrHU TOlll!aM. MeTO,l(HKa OCHOBaHa Ha 
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yqeTe cpe,lUiHX pa)Ula!U!OHHWC noTepL aneKTpoHOB H llO,ltXOJ,tHT J,tllll ~ 

ycnoBrut He6om,mruc nponanoBwc Ka11ep. 
-L 

9. ]lru1 onpeJ,teneHHll nap~MeTpoB -· P 1 ~ ~. ~ex. aneupo-

HOB B 6ommoa nponan0Bott·xa11epe· (nanpRJlep/26 , 271), paspaCioTana. 

nponeJ.typa, llOSBOlllllllllSll yqecTL 116TOJ,t011118KCH¥YMa npaBJ,tOllOJ,tC>6Hll 

H8118pHT6lILHUe omH6KH, IIHOroKp8THOe_pacceHHH8 H gJnyKTya~E Hsnyqe

HHll npH 6om,moa H80J.tHOPO,lUiOCTH 11arHHTHOro no:rra. ]llIH yqeTa CTSTH-
. -f ' . . 

CTHqecKwc ~KTopoB npu onpeJ.tenenHH ( P~_) nonyqena cne~aXD-

HBH MSTpmta IIHOroKpSTHOro pacceHHHll H ginyxTyanHH paJ,tHanHOHHl:lX no

TepL. 

IO. Pacc110Tpena CTaTHCTHqeCKSH saJ,taqa HJ,t8HTHWHK8nHH KSHSlIOB 

p88KIUfi1 H nonyqena WOpllylla, CBHSUBSDillSll BepOHTHOCTL K8H8ll8 C Be

JIHqHHOtt x!cn . IloxaaaHO npH.118H8HHe 3TO_tt WOP.IIYllll J.trul HJ.t6HTHgJH

KSIU!H KaHanoB, xapaKTepHS,YDlllHXCH OJ.tHH8KOBU.II lf p83Hllll qHClIOll ypaB

H6HHtt CBllSH. 

II. IlpeJ.tnoxeHa,cxeua nporpawi HJ.teHTH[lHKan1m, OTJIHqamII1SllCH 

npl!lleHeHHeM M6TOJ,t8 mTpagioB Ha nepBIDC HTepanHHX H ueTOJ.t8 HeonpeJ,te-, 

neHHWC WIODTenen RarpaHxa Ha saxnDql{T8lIDHOH HTepSIUfH. 

I2.Paspa6o:ra.Ha l.18TO,ll;mta lf,lt8HTHqJHKanRH KaHaJIOB peax!U!R, 

Bll3BaHHUX B38.lUiOJ.t8llC:rBH8M ny,um qac:ruu C ll!RIJOKHll HMnYJILCHW 

cnex:rpou.Me:ro.itl!Ka npHMeHeHa J.tJIH pas.iteJieHHH JtaHaJIOB B Heynpy-· 

rmc: n p -B38.ID!OJ.t8lCTBHHX, saperHCTpl!pOBa.HHUX Ha ~~pe /2S{ 

OdJiy'leliHOll ny'lKOM H8MTIJOHOB c HllllYJILCOM o:r 2 J,tO II raB/c. 

13. IlpeJ,tlIOJlteH H peaJIHSOBaH B PHJ.te nporpaw.i. o6~HH M8TOJ.t BU

'lHCll6HHff BBCOB COCiHTlrn, saperHCTIJHPOBaHHHX B Kauepe. IlOK83aHo, 

qTo MeTOJ.t J.t88T Cionee TO'lHHe pesynLTSTH, qeu MBTOJ.t-llOT8HIU18lILHHX 
,lllll!H. 

OCHOBHHe pesynLT8TH J.tHCCepTanHH onyCimmOB8HH B paCioTai_ 

(I-3, 5-8,IO,II,I4,I5,I7-I9,2I,23,24,38,40--42,45~?,5I~53/. 
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Tadnm.ta_ l 
.OnpeAeJiemre napaueTpoB TpeKoB B Ha'laJihHOU npH6nms:emni. 

reHepaTop XopaTKPHCTMKB Ha11am;11oe . 
L!BrHHTHoro nOJI!I · DpH6JHIJl[CHHC ~-e 

nn R, H H., i3-Po " 1# ,. <Xe, $ D ¥-'. ~ · JJ-jo 
Ma8 • Kl'C M~C c po!/• C"1 Kf'C KI'C c,.:i C: pa9 

I 800 -3/8 30 2,5197 -21,8443 O,I7II 3,0 0,0043 .0,0005 
2 800 0 30 2,2262 -14,5271 0,0!55 I,I -0,0002 0,0002 
3 800 3/B 30. 3,9721 -3,8471 -0,4837 -3,I -0,0019 o,ooor 
4 800 -2/8 50 310!95 -I9,0I34 0,0970 -0,6 0,0034 0,0015 
5 800 0 50 2,2254 -14,5302 0,0220 -r,o -0,0001 0,0008 
6 800 2/8 50 4,7367_ -8,3430 -0,!851 -2,3 0,0033 0,0006 · 
7 800 -I/8 80 2,6203 -16,6213 0,0624 -ro,o 0,0040 0,0054 
8 800 0 80 2,2289 -14,5227. 0,0!36 r,5· 0,0008 0,0035 
9 800 1/8 80 3,9754 -ll,8II4 -0,0634 -0,2 0,0041 O,OOI5 

IO 800 0 100 1,8757 -14,7540- 0,0046 -7,4 -0,0056 0,0094 
II 2000 0 IOO 2,2257 ..,.14,5297 0,0094 3,I -0,0007 -0,000I 
!2 10000 0 IOO 2,2252 -!4,5335 0,0089 7,0 -0,000I 0,0000 
I3 800 -3/8 30 0,0004 -17 ,0!09 0,!02! 5,9 0,0039 o,ooor 
!4 800 0 30 0,2009 -15,9535 -0,0724 3,6 -0,0021 0,0002 
!5 800 3/8 30 1,8554 -I0,0536 -0,5192 1,s -0,0051· -0;0006 
16 000 -2/8 so 0,0008 -17,4192 0,0532 1,9 -0,0024 O,OOII 
17 800 o. so 0,2803 -IS,6828 -0,0608 .d,s -0,004! O,OOIO 
18 · 800 2/8 so 2,1287 -11,0IOS -0,3053 9,3 -0,0066 0,0002 
19 800 -l/8 80 0,0051 -16,8903 -0,0177 -0,l -0,0043 -0,0013 
20 800 0 80 0,0119 -IS,0034 -0,0675 5,4 -□ ~0083 0,0020 
21 800 I/8 80 0,4478 -12,4531 -0,1360 6,1 -0,0029 0,0030 
22 800 0 100 0,24!7 -15,3406 -0,0466 -r,o -0,0021 0,0066 
23 2000 0 IOO 0,0563 -14,8046 -0,0665 49,l -0,0044 -0,0001 
24 IOOOO 0 100 0,0547 -14,8047 -0,0678 234,0 -0,0008 0,0000 

TpeKH np~TOHOB reHepHpOB8JIHCh/20/ B uarHHTHOU none 2-H npona
HOBOH KaJJ.epul26 •27 I 6e3 y11eTa r,moroKpaTuoro pacceHmrn: n Hsuepnem;
Hux OmH6oK. IlapaueTpu P,j onpeAeJIRJIHCb no wopuyna/8/, /IO/ 
COOTBCTCTBCHHO. 

MarHHTHoe none annpoKCHMHpo:aanocb napa6onott no Tpeu Totmau. 
B cny'la~~24 HSLICHCHHe uarHHTHOr.O llOJill BAOJib Tpexa nnoxo OilHCUBB-
eTCR KBBAPBTH'lHOii napa6onott. · · 
H_=<Hxcuy,+1jinp1tjttC-/.lz 1 Hft ~U>:S_J+ !ff'~1"r!}Ji;il- -~, 
D =tflxlb5_J+ll;1i'!I}., $- AYra Tpe:ita. 
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TaCIJIIUla 2 

Bim.lIHHe HaqanbHOro rrpHCl.:rn:xeHHH Ha ~oqHQCTb onpe~eneHHH 

OilTHUfillbHHX oneHOK napauerpoB. 

-
reHepaTop Ha'llam.HHe 3Ha'll6IDUl OnTHUam.HaH oneHKa 

R. o<o po s p o( ./3 it!()( p .P 
lla;J/C pa,1t.pa.l(. Cll MaB/C pa,1t. pa.it. MaB/C pa.it. 

l 800 o/8 11/2 80 800 o/8 ff/2 0,4141 800,l l,5?07 

2 800 11/8 1'/2 80 825 tfB+0,05112+0,05 0,4144 799,3 1,5707 

3 800 t/8 t!/2 80 775 18-0~05 1¥2-0,05 0,4139. 798,6 1,5705 

4 IOOO t/8 11/2 100 1000 fB tf/2 0,4141 999,9 1,5707 

5 1000 f8 1/2 100 1050 ,VB+0,05 f2+0,05 0,4145 999,0 1,5707 

6 1000 t/8 f2 100 950 i/8-0,05 '92-0,05 0,4138 998,2 I,5707, 

10000 #'/8 f2 · 100 10000 tf8 ' 7 12 0,4142 9997,5 1,5708;, 

8 10000 f8 f2 100 10500 ,VB+0,05 tf2+0,05 0,4142 10008,l 1,5708 

9 10000. f8 f2 100 9500 o/8-0,05 ,Y2-0,05 0,4142 10010,5 1,5708 

" 
reHepHpoBaJllICh TpeIDI npoTOHOB c 21 paBHO~epHO pacnoxoxeHHOH 

~ 

·m,moi B BeOltHl)po)UIOK Kal'RBTBOK noxe 2-11 nponaHoBoi xa»eps 6ea Y116-

Ta KHOI'OKpaTBOI'O pacceHHJIB B H3~epHT6lll,IWX OIIIH60K. 

HaqallJ,lll,le 3Haqemm napa»eTpoB 38,ltBBaJIHCh COOTB6TCTBYlllltHJIH 

reuepaTopy B cKe~e1IHIDIB. 

B 6ioxe onpe,1teJieHJU1 OllTDallI>BIU: oneBOK )t6H8H8Cb 0.ltll8 BTepaJUUI. 

30 

/ TaGJIHna 3 

.Y¥eHLmeime Ol!IHdox napauerpoB c ynemq~Imeu 

HHcpopuanim o rpexe. 

s 25 cu _ 50 CJ.:1 IOO cu 145 cu · (6 Toqex) (II Toqex) (21 TO'lllta) (30 Toqex) 
/Jf ~ 287,0 145,9 - 90,2 73,6 

{Ap)2· ~f- o,·955•10-5 0,222-10-5 0,203•10-S 0,201·10-5 
(4-fs~JZ. 0,955•10-5 0,550•10-5 0,545•10-5 0,545•10-5 

BeutzmIH. AP 7 {Jl_JY.., (A$-'o92. IIOJiy'lleH1,1 npu _oeicqe-
Te TO'!Horo 'Tpexa ( JT. - U630H 1 p = 2750 MaB/C

1 
w~ = 0, 

.,8= f . . 2:-ll nponaHOBBH xauepa) C yqeTou Jl8Tp~ ItYJIOHOBCXOro 
pacceHHruI npa paaIDitnwx ~ax $ 

Ha Taei~ BR.ltHO 1 'lTO C YB6Jm~eHUeu .lt1llUIU Tpexa $ 

o~Cl'Kn BeJIUtmH P1 J3, "Wot- yuem;m:amcn. Il'px ,s' · 

~ 177
111'( DmH<>XH J3 n Vo<. yueH:&mamcH ue.itJieHHo. 

mn <lOJ!b-
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PHC. I. MaT6U8T.l'lqecK06 0Il.l'IC8HH6 OllTHqecKO~ CHCTelW. . ' 

00 - OilTHqecKSH QCI,, 

{l ':"' JIHHHH np06KTHPOB8HHH., 

Rp> = JK'f<jJ, t,B=f K1.% t_f), 
I')LB . 
· - di{ lf-1. d3 R 
K-d:f'~:o ' 'frf)::;:: 1. + 3/ dj 3 ~:o 1 

K1.= d-f;J§, 'l/i{P)=·1.+ .&~ c/3i;z6J . . 
df lro J 3/ dj3~1_t=o 
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Pmc. 2. 

\ 

.A18<>A 
flftleklJ.U/1 

10A 

-lllleHk~--

'E'ie,rmuS:_ 1' <p' 1 

!},, •• 
&,p· 

On 

Cxeua onpe.zteJieHHH Kll88HCOOTB8TCTBYlllll8li TOllK.1'1 a.* 
a,On -OCH JieBOlt H npaBOH CTepeowoTOKauep 

xov - li.l'llltHHli llOBCPXHOCTI, Bepxaero CTOJia nyal:lpl>ItOBOli 

KaYepl:l 

a11, a,11 . ., On2,an3 - .l'l~M6p8HHl:le TOllKH H8 npoeKIµfliX CJI8,lla Q 
8, /3z. - npm.iali, np08KTHPYDIJlaliCli B TOqKy a" 
81. ~ - npoemum 8,132. Ha npaBuii Ka.ztp, .l'IHaqe, 

o6paa TOllKll a,. Ha npaBOI.I Ka.ztpe. 

a-A< JI62tHT ua nepeceqemrn · 4 4 c napaeio- . 

JIOtt, annpom::m.rnpyl0lll6li TQqKR On4._, anfl., a,.,3 
II - npocTpaucxBeHHaH xoqKa, npoeKTHPYDl!IBHCH B 

. 1(- . . 

a,. H an 
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