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rJIABA I. 

06ruee on~caHMe rrporpaMM~ reoueTp~qecKo~ pt:KOHCTpyKgMM 

;gmt 60JI1WHX KaMep CBapMaHT I -6) * 

llporpaMM8 paCCtiMT8H8 H8 06pa60TKY MaTepHa;IOB C 

2- MeTpOBO~ nponaHOBOH KaMep~ O~R~, 

I-MeTpoBo£11 nponaHOBO:.! KaMephl O~R£11, 

I-MeTpOBO~ ~M~KOBO~opo~Hotl KaMephl O~R£11 

1t1 .ao10~eT 6~T:& nerKo HacTpoeHa ~JIH JIJ06oid ~pyron KaMe ph!, 6mi3-

Roi1 K YK838HHbiM no KOHCTpyKl.l,!t!H ( HanpMMep, c·CAT IN>B8 ). 

£1lcxo;n,H 113 oco6eHHOCTetl KOHCTPYIU\MW nyshipH:DBhiX KaMep Ha

wero ~HCT!t!TyTa, B nporpaMMe reoMeTp!tltr6CKOM peEtOHCTpyR~VI!tl 

!(lJ C41'1TaeM, qTQ OITT!tlqecKJ!le OCH CTepeo<fJOTOK8Mep napaJIJICJJI>H~ 

MeJK;l{y C06oid !tl nepneH~lr1KYJIHpHbl IIOBepXHOCTHM pa3~6JJ8 OIT':i'lllll:eC

KHX cpe~. 0TKJIOHOHHH OT rroprreii~MKYJIHpHOCTH ocetl cpe~aM Cllltl

TSJOTCH M8JlbiM!tl H Y11HThiB810TCfl RpM BBe~eHH!t! penc pHblX KpeCTOB. 

(llporpaMMa paccqHT8H8 H8 qHCJIO penepHbiX KpeC~OB OT 3 ~0 30). 

TaK KaK KaMepbl B otu:J:~ 38IIOJIHeHbl lKH);I-CHM BO~OpO~OM, 

npOII8HOM,!tl B03MOlltHO 38IIOJIH61IM6 l1X nponaH-<fJpeOHOB~MH CM8CHM!tl, 

B aJirOpl1TMe nporpaMM~ yqTeHbl K8K !t10Hl138Ul10HH!le ITOTepH, T8K 

!tl MHOrOitpaTHOe paCCOHHl10. ;zi.nH 06pa60TICL1 TpOHOB 3JIOKTpOHOB 

cneuMan:Dnblit 6noK yq!tiThmaeT pa;zu-raUMOHHble noTe r 11. 

* B sTaid rna:Be !tlcnon:r,ayiDTCH MaTepHaJibl pa 5oTbl lr) 
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li13MepeHirflJ YBrHirfTHOrO IT011R B 6011:&WirfX KBYepax llOP.:83811K,tlTO 

Ha6nD~aeTC838Y3TH8R era HeO~HOpO~HOCT:&, ~OXO~H~SH ~0 20%; 
n03TOMY B npOr)aYYe YlllrfT~BaeTCR pea11:&HOe none B KaYepe, KO

TOpoe 38~8eTCH 3 Blrf~e T86111rfU~ ~11ff Tpex KOYllOHeHTOB ll011R, C 

B03MOlKHOCT:OIO yq1lT8 era CJ.fMMeTpKK. 

l(1IR onpe~enoHHH rrapaMeTpOB TpeKa CTpOHTCH rl!YHKUHOH811, 

yt~HT~B8IOIIlH1ti uaTJlHuY MHoroKpaTHoro pacceHHMR. B rl!YHKillriOHan 

BXO~HT paCCtlli!Tai:HalJ TpaeKTOplilfl - lriHTerpa11 ypaBHeHM!J JlopeHU8 

B pean:oHOM uarH>THOM none c yt~eTou noTep:o. Xopom1r1~ B~6op Ha

qan:oHoro nplrf611!.1ll eHMfl n03B011ReT orpaHJilt{lrfT:&Cfl TOJI:&KO O~HO~ lrfTe

P8IlKCM no MeTa~ H:oiOTOHa np11 OKoHqaTen:&HuM orrpe~eneH!rflrf napa

MeTpoB, o6p811l810WKX B MMHirfMYM X/1.- • 

ITporpaMMa pa~cqHTaHa Ha o6pa6oTKY co6~Tirl~ c tllrfC1IOM Tpe

KOB He 6onee 14, C~OTOrpaq,HpOB8HH~X CTepeoq,oToannapaTOM C 

qJilcnoM o6~eKTHB03 He 6onee 6. 

l(nH y~06CTB8 rl!M3HIWB TOIIOJIOrHH C06b!T>'IH ( t{JilC110 V0 
-qac

THU, D - KB8W~OB, OCT8HOBOK t{8CTirlll !.1 T.~.) 38;ll8eTCfl B BH

~e, nplllHHTOM B j],y()He BO BCeX paHee C03;ll8HHbiX reOMeTpHqeCKirfX 

nporpaMMax. 

l(11H 3!\0IIOMlUl BpeMeHJ/l rrp!t! COCT8B116HllM rrporpaMMb! !.1 y~o6-

CTB8 paooT~ npOrf8MM8 HBn>'ICBHB 61IOK8M!.1 B CMCTeMe 1/!C-2 ~1IR 

MBWIIlH M-20, E8CM-3M, E3Clil-4. 

HacTpOMKa rrporpaMMbJ ~nH o6pa60TKIII MaTeplrfana c onpe~eJieH

Ho~ K8M8pbl OCYIIleJTB11HeTCH BBe~eH>'IeM CIIeUH8JI:&HOH T8611!.1UbJ 

KOHCT8HT (eM. rn. 12), orrpe~e11HeMbiX KOHCTpyKTMBHb!Mirl OC06eH

HOCTHM11 K8MCpb! Ill .{CJ!OBV.HM:I'I 3KCnep:11M8HTB. 

i!porpaMM8 IIOC'~pOeHa T8K, t{TO ee JierKO !.1CIIOJI:&30B8T:O B 

pa6oTe on.- -e.:n<? lrf3MepHTen:&H~x noJiyaBTOMaTOB ITYOC c 8BM 

E~JCM-3~i lilJI>'~ E.:lCM-L .• 
6 



lit 

Ha pKc. I npKBe,lteHa npKHUKITKSJI])Haff cxeua o;~Hoid Ka oc

HOBHHX B6TBea nporpaMMH, KS KOTOpO~ BK,ltHO, l:lTO pacqeT KKH8-

M8TKqecKHX napaMeTpOB TpeKa npOKSBO,ltKTCff ,ltJIH Killl,li;OH qacTHUbi 

(B HaK6onee oduteM cnyqae 1l, I(, p, e. ) • Pa6o IaH cxeua 

nporpauw (cu. psc. 2-6),pasyueeTCH, aHal:lKT~~iO CJIOlltHee, 

l:l611 cxeua PKC. I, TSK KBK OHB (a) BKJIIlqaeT UHO.~O paSJil'll:lHbiX 

npOB6pOK KCXO,ltHOrO UaTepKaJia, (6) KM88T ,ltpyrK3 BSTBH, IT0-

3BOJIHIDII{K8 o6pa6aTblB8Tb Cfl6UH8JlbHbl6 CJiyl:laK Ol:l8H~ KOPOTKHX 

KJIK KPYTHX TpeKOB K, ecJIK STO OKaSb!BaeTCH BOSMJXHhiM, coKpa

utSTb BpeUH Cl:l6Ta. 

PaCl:l6Tbl BblfiOJIHffllTCH B CJI6,ltYilut8id CKCTeMe 6~KHKU: 

~ - uacca qacTKUbi B MsB/c~ 
p - KMfiYJlbC l:lSCTKUbi B MSB/C, 

H - uarHKTHoe noJie B Krc, 

.,1..,p - yrJibl B pa,ltHaHar, 

x. Y, z. j X,'~' - KOOp,ltlllHSTbl B CM.' 

~C = t 0, 3 • ,ltJiff paCCMaTpKB86MblX O,ltH038PH,ltllblX qacTlllU. 
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rJIABA 2. 

MH BCXO~HK HS TOro, qTo HSKepeHHH npOHSBO~HTCH HB 

nonyaBTOKBTe (2] H npo6HBamTcH Ha nepwoneHTe. fipH pa6oTe 

nonyaBTouaTo~ Henocpe~cTBeHHO CBHSBHHHX c SBM, HHWOPKBUHH 

B naKHTH uamHHY pacnonaraeTcH aHanorKqHO. 

Ka~oe C06YTH6 88HHK8eT O~Hy, ~Be HnH TpH 'OHY HB 6y

Ka:IHOtt neHTe, HO He 6onee 2 X Il448 :;: 23108 KCI~OB. fi!HWOP

KSJ.tHH o co6YTHH pacnonaraeTcH Ha nepwoneHTe B c:ne,lcy'DII{eM 

nopH~e (cu. pHc. 8a,d"): 

I. "llianKa co6YTHH" 

2. fipHSHBKH cne~OB 

3. fipOeKUHH 

4. llpHSHBK KOHUB C06YTHH. 

"lliaiiKa co6biTHH 11 

"llianKa co6biTHH 11 ~OJIEHa 6biT:D np~6HTa Bcer~a B nepBiiiX 8 

Ka~ax nepwoneHTY. 

I KBAp.Houep soHY nep¢oneHTbl. 

Houep soHY nepwoneHTH saHHMaeT paspa~ (IO, 9) (7, 6, 

5) (3, 2, I). TBI<HM o6pa3011 1 HOMep 30HY IIOllteT 6>1T:& OT 000 

~0 3778 B YK838HHO~ B~ille KO~HpOBKe. 

f KB,llp. lJOMep 3KC!l':;[)VIM81IT8 - ,l\8BHTH3HaqHJ8 ,IJ;8CHTHtlH08 

qucno, n pgspH;n;ax c I no 36. 
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.J/lil a)rf<a/ cbdHTu/) 

1. '-V \.,.) ~~ .... IHaMe2j.oNIII or tltJtJg'P 377,~ venP!'T?-
J.ll~mc ':J«9?P~ om I!? qe 7. 

2 ~..v3 cne{Jull 121!/YXI.:..::. 9 e,sutpp t' ICJ"~-t- atcMeMt!? 

3 ~!fo~· .,,.llrmeit~« ... 'WKagf»~ 3+3+3 t1((f'P"f ~;p#e:u,nu•Me 
·-

'-f ontq{~I'Y Aan?Q 
u3HI?Pt'h ;;II 11::: ' '/1 oPdbopq 2-fS+2 V:."'PPif 1/IO#vc.ucmeHe 

5 -n3--n2.~ --nt- fl-11f11JIIt?K tr10H0AtJ2tttl ~ o56f mliA, 

6 (16 n5 nl.f K~~IIU "fffit.HOK 3t:1Nl1Mt1·~ l.t,PC¥.3f!f{!lqj 
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_3_:<a.np. Houep onblTa, aouepn~eHKH, aouep co6blT'M· 

3 X 3 = 1 JJ,III<f!p B IO-tt CHCTeue, B paspfll{8X C I no 36. 

4 . Kallp. Houep onepaTopa, .naTa MsuepeHHH, aouep Hsue
p~t~Te~buoro np~t~6opa. 

2 + 5 + £ = 9 UHWP B IO-tt cHcTeue, B paspHl{ax c I no 36. 

B Kam~ou Kal{pe uoryT 6blTb sanHcaHhl 3 npHsHaKa co6biTHH 

(Bcero 3 K 4 = 12 npHsHaKOB). KaEl{bltt np~t~aHaK aaHHuaeT 12 

paapHl(OB (1~12, 13-24, 25-36). B paspHl{ax 1-4 (cooTBeTcT

BeHHo, !3-16 Ill 25-28) CTOHT HOMep B ,Z{BO~fl-IHOt:i CltiCTeMe 

( 11 0C06eHHilr011 ) c~ella C06h1Titlff (eM. pHC. 7). 

5+8 (COOT116TCTBeHHO 17-20 ltl 29-32) HOMep C~el{a SBeSl{bl 

B ,Z{BOH'IH•)H CliiCTeMe . 

9+12 (COO~BeTCTBeHHO 21-24 ltl 33-36) npHaHaK OC06eHHOCTM 

C06blTitlfl (piiiC. 7), HanpHMep 11011 - V0
- C06biTHe·, "I" - 3~8KT

pOH·fl03RTp,>HH8fl napa It! T •ll• 

Ec~z llllfl aal{aH~.H Tono~orHH co6blTH.fl HYJKHO MeHbwe uec-

Ta, TO OCTiBWHeCH pasp.flllbl aanO~H.flmT HY~.fiMH no 8 K8l(p 

BK~m'lltiT8~bllO. 

"IIpH3H8Kitl C~e,llOB 11 

3Ta HHqOpUBUHH 38,ll8eTC.fl TO~bKO npH ee HeOOXO,llltiMOCTH 

B K8l(pax C ~ 9 no ~ 23. (Ha KaEl(hiU C~ell OTBOl(MTC.fl Ol(HH 

KBllP). 

B paapn!tax 

I~ CTOHT Ii•>Mep CJiel{a :Q ,Z{BOH'Il!Oti CHCTeMe 
1 
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5+8 - rrpnsHaK KOHKSaiJ,IIH (IO CKCTe.Ma) 

9H2-I- npK3Harc K,ZJ;eHTKcDmmi.UlK (,ZJ;eCHTHil:HOe t!HCJD) 

I+-I6-2- IIp!1SHai\ K,ZJ;eHTHcQI-11\aiJ,J.U'l 

Y cnonHhle ll:vtcna rrpKsHaKoB vt,Z\eHTH~HI< liJ,KH 

I- ~+ 

2- K+ 

3 - p 

4 - 2.+ 
5 - 'X-

6- K-

7 - L.-

8 - e ( .f+ KJI.H f-: ITO SHaKy I\p.IIIBHSHhl :IE) 

9 - (! 

77 - 1l,K,p, e - IIO SHaKy KpH~HSHhl 

00, ~1JIH OTCyTCTBUe 11 IIpHSHaKOB CJie;LJ;OB11 OSHall:aeT Bb!IIOJIHeH11e 

pactieToB ,ZJ;JI.H rnrroTea $"~ !(+, p HJI..III x-~ K- B aaBHCHMOCTH 

OT 3HaKD. KpHBHSHLI l1 ;LJ;JH'!Hhl CJie;n;a ( CM. rJI.. 5 K rJI. 6) , 

25 paspH,ZI; -.npHSHaK OCTaHOBKH ll:aCTHIJ,hl B KaMepe. 

ITpliSHaK ocTaHOBKI-'1, sa;n;aHHblti c>ea npHsHaKa .III,lleHTH~HKB.IJ,HH, 

aHHYJIHpy.eTCH. 

* B rrepn~M napHaHTe nporpaMMhl 

8- e-
9- e+ 
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l' 

·.I 

fipoeKIU'lH 

Ka~al' IIpOeKUHR 06R38Tem.HO ~OJISHa HBI!l'IHBT:&CR HOYepOY 

06'bel{TJdB8 ( rrpoeKU.Il.ll) i! 38KBHI!HBBT:&CH CIIeUM8JII>HNY rrpH3H8ItOM. 

norrycitaeTCR He 6oJiee 6 IIpOeKUHa B coifNTHH. 

PaCCYOTpMY IIO~po6HO .llH~OpMaUH~ ~JIR KBZAO~ H3 rrpOeKUMW. 

Ka)lp. -louep .o6:~~eKTMBa, B IO CMCTeue B paapH~ax 33-36. 

B paapH~ax 1~32 ~OJIZHN o6HaaTeJI:&Ho CTOHT:& HYJIM. 

~. HOYt}p CJie)la 110 11 

11011 CJie~ - ::ITO perrepHNe KpecTN Ha 38~8HHOJ.l rrpOeKUMM. 

fipO(lMIBSaTCH rrpOCTO HyJieBO~ Ka~p. 

fu!AR. KoopJ\HHBTN rrepBoro no rropR~KY KpecTa. 

B paap1 ~ax c IH6 KOOMMHaTa Jf B ~OIIll!HOJ.l clllcTeMe, 

B paapl'~8X 21~36 KOOp~IIIHaTa ~ B ~OIIll!HOJ.l CMCTeue. 

naJiee CTOHT HHWOPM8UIIIR 0 CJie~ax, KOTOpaH ~JIH Kax~oro 

CJie~a H81!111HaeTCH C ero HOMepa Ill KOHl!aeTCR CII8UM8JI:&HNM rrpM-

3H8KOM. 

Houep cne~a rrpo6111BaeTcR B OT~eniHoM Ka~pe B paapH~ax 

1+4. B ~BOIIIl{iOJ.l CMCTeMe, B OCT8Jlhllb1X pa3pR~8X ~OJIJKHbl 6b1T:& 

HyJIM. BcJie~ 38 HOMepOM CJie~a H~T KOOp~MH8Tbl TOl!eK. 

Kallt,1taR '~Ol!Ka 38Hl'lMaeT O~MH Ka~p: KOOp~HHBTa X. rrp06MBa

eTCH B paapn~ax 21+36, KOOMMHaTa :f --B paapH~aX 1+16. 

Koop,l{MHaTN <i:&~TCR B ~BoHqHo~ cMcTeue. 

MJia~H~ paapg~ COOTBeTCTByeT UeHe OTCqeTa IIOJIYBBTOM8T8 

( ,_ 2,5 MIKpOHa). 

fipH3H8KCU KOHUB TpeKa HBJIHaTCR npo6HBK8 ~BYX HyJieBRX 
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Kap;pOB, npi3B8KOK KOHil8 np08KilHH-'111r1CJIO 

0000 0060 0000. 

MH ycnoBHO cqMTaeK, qTo BSKepeHMH cnep;a ~ 0, aoTop~e 

p;oneH pacnonaraT:&CH cpasy sa HOKepoy oe5!18KTMBa·, - aTo Ha

KepeHMH KOOpp;BH8T penepHblX KpeCTOB H8 p;aHHO~ npoeF~MM. llOpH

AOK MSUepeHHH KpeCTOB Oe5H38Ten:&HO COOTBeTCTByeT ncpHp;Ky HX 

38A8HHH B e5nOKe "Onpep;eneHHe KO~H~MeHTOB npeO~f30B8HHH B 

CMCTeyY KOOp~HHST, CBH38HHYD C OITTHqecKMMM 0CffMM 11
, (§4, rJI.3) 

llopHp;OK HSUepeHMH COe5CTBeHHO cnep;OB M npoeK~Hli npOM3BOn:&

H~~. 

llpH3H8KOU KOHil8 C06~THH (BCeX npoeKUM1i) ffBJiffe~'Cff npo

OMBK8 Tpex HyJieBblX Kap;pOB • 

.Y CJIOBHOe M30e5palteHHe np06HBKJ.1 CU. Ha pl1C. 8 a 

llpM OITMC8HHO~ B~me npoe5HBKe M3UepeHM~ C06HTJ.1ff pa3pffp;bl 

!9 M 20 MCITOn:&aymTCff KSK npM3H8KM 8HHYJIMpOB8HMH OilHapyllteHHO~ 

onepaTopou (npH npoe5MBKe) omM6oqHo~ HH~opuauwH. 

11! 11 B 20 paapHp;e - npH3H8K 8HHynHpOB8HJIJH Tp,~Ka (Kpec

TOB), BKJimqaff Ill ero HOMep. 

"I" B !9 paapffp;e - npiii3H8K 8HHynMpOB8HMH ll)OeKUMIII, 

BKJimqaR 111 ee Houep. 

Ji:CJIIII IIIH~opua~Hff o coe5~TMM aaHMuaeT c5oJI:&we II44-8 Kap;poB, 

TO OH8 pacnOJiaraeTCH H8 ABYX CTOff~MX nop;pHp; 30H8X nep~OJieHTbl, 

npMqeu paapHB p;onycKaeTCH TOJI:&KO ueJKp;y ABYMH coce~tHMMIII npo

eitUMHMM (cpasy "noCJie npH3H8K8 KOHU8 npoeKUIIIIII). 
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KB~poB, npB8B8KOM KOBUS llp08KUBH-~HCJIO 

0000 0060 0000. 

UH JCHOBHO C~MT88M, ~TO BSMepeBMH cne~a ~ 0, ROTOpHe 

~oneu pacnonaraT:&CH cpaay sa Houepou o6~KTHBa·, - aTo Ha

uepeHHa KOOp~HHBT penepHHX Kp6CTOB HB ~BHHO~ npoeFUHH. fiOpH

~OK H8116p8HHH Kp8CTOB 06H88Ten:&HO COOTBeTCTByeT IICPH~Y HX 

88~8HHH B 6JIOKe "Onpe~eneHHe KO~HUH8HTOB npeoefpt30B8HHH B 

CMCTeuy KOOp~HHBT, CBH88HHYD C OllTHqecKHIIH OCffMH 11
, (§4, rn.3) 

fiOpff~OK HSIIepeHHH C06CTB8HHO cne~OB H rrpoeKUHil IIpOH3BOn:&

Hill~. 

llpH3H8KOII KOHU8 C06HTHH (BC8X llp06KUH1i) ffBJiffe~~Cff rrpo

OHBKB Tpex KYJI6BHX KB~POB • 

.Y CJIOBHOe H806pallt6HHe npo6HBKH CU. Ha pHC. 8 a 

llpH OIIHCBHHO« BHme rrpo6HBKe HSIIepeHH~ C06hlTHff pa3pH~ 

I9 H 20 HCJlOJI:&SymTCH KBK rrpHSHBKH 8HHYJIHpOB8HHff 05HapyllteHHO~ 

onepaTOpOII (rrpH npOOHBKe) OWHOOqHo« HH~OpMBUHH. 

"I" B 20 paapa~e - npHSHBK BHHYJIHpOBBHHH Tp3K8 (Kpec

TOB), BKJimqaa H ero Houep. 

"I" B I9 paapa~e - llpH3H8K 8HHYJIHpOB8HHH npoeKUHH, 

BKJimqaa H ee Houep. 

ECJIH HH~opuauHa o co6HTHH aaHHuaeT 6on:&we II448 Ka~poB, 

TO OHB pacnonaraeTCR HB ~BYX CTOH~HX llO~pH~ 80H8X nep~OJI8HTH, 

IIpHqey paapiliB ~onyCK88TCH TOJI:&KO Me~~ ~BYIIH COCe~HHMH npo

eJ(UHHMirl ( cpaay nocJie rrpMaHaKa KOHUB npoeKUirllrl). 
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rJIABA 3. 

OCipaCioTKa coCi~THH B uenou 

Ha~~HBR C ~BHHOH rnaB~, DOCH6~0B8TenLHO ODHCHB86TCfl pa-

6oTa nporpaMMN, npe~CT8B1l6HHOH Ha pHCo 2-6. 

PaccMOTpHM HaaHal!eHHe Ka•~oro Ha 6noKoB 3TO" ~porpaMMN 

(CM, pMC, 2), 

HaKOD.JieHHe HCXO~HNX ~8HHNX C nep(poneHTN H8 M8l'HHTHOH 

JieHTe 8BM MJAHCK c nocnetcyiOI!leH nepe}.laqe£1 Ha MarHM'l:H;no neHTy 

9BM M-20 npOH3BO,llHTCfl C DJIO'l'HOH 38nHC:&!IJ, T.e. B OlJJIY 30HY 

uarHHTHO~ neHTN (MJI) MO~CT 6~TL 38fiMC8HO H6CKOHLKO 30H nep

qJOJieHTbl (TIJI). 

ITpH 38DMCH HB MarHHTH~IO JieHTYBO BTOpOM B].lpCCE rrepBOll CTpO

KH HHt}}OpMall,ttlll (Ha MJI) ].lJlfl K8)1[].l0H rrepenHcaHHOH 30~bl neprpOJI6HTbl 

YI\a3b!B8CTCH l!HCJIO KO].lOB 3TOH 30H~. 3a DOCJJ6,1J,HHM l!MCJJOM Ol!e

pe,1l,HOH 30Hbl lli1 CTOIII~ nepBafl CTpOKa cneAYIOJlleH 30Hbl ITJI. llp113Ha

KOM KOHUa 38TIHCH MBTepHana B 30Hy MBPHHTHOU BeHT~ HBnHeTCH 

KO,ll,, COCTOHli!Mii Jll3 C,Il,HHIIIU.hl 37-ro pa3pfl,1J,C!, ]lJJHHa 30HI MJI Bcer-

,1J,8 Il44g KO~a. 

llOCJie CllHTNBBlU'Ifl C MarHJIITHO~l JICHTLI Ol!epe].lHOtl 30Hbl C HO

MepOM Jio 3MJI H 38TIMCH ee Ha MBPHHTHbl~ CiapaCiaH 8BM Hb16l'!paeT 

MBTepKBJI, OTHOCHII\Y.HCii K rrepBOMY DO IT0pfl,1J,Ky COCibiTIIIJ), 38lll'ICBH

HOMy B 3TOH 30He. C06biTHe MO~~T paauemaTbCH B O~H)M, ~BYX HJI~ 

Tpex TIOCRe~OB8TeJILHNX 30H8X MBPHMTHO~ neRTbl. 

llOCJle BB0,1J,8 C06~TMfl Dp0!.13BO,li.MTCH npOBep!<a ,ZUl/IHbl BBe~eH-
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1:' 
i' 
I 
I. 

HOrO M8CC~Ba. EcnH OHa 60nDWe 23108 KO~OB, TO BY~aeTCH CneUH

anDH~ np~aHaK 

+++00 000 000 OOI 

-3 
~ 

H ynpaBneH~e :1epe~aeTCH Ha BBO~ cnel{yi)JIIero coc5YTHH. 

ilocne o6nll:eTa Oll:epe~HOrO C06YTHH C MarHHTHOrO 6apa6aHa 

BY6HpaeTcH cm:~D111ee, npoBepHeTcH ero M~Ha H TaK ~anee, noKa 

He 6y~eT Oc5Cll:~:TaH BeCD MaTepHan, aanHCaHHYti B 30HY MarH~THO~ 

neHTY C HOMepCM }i! 3MJI. 3aTeM BY3YBaeTCH cne~IOJIIaH 30Ha MarH~T

HOM neHTY,~ TcK ~anee. 

§ 2. 3all:ep~!.1'BaHHe OWH60ll:Hb!X ll3M8P6HHM 

~H 38ll:ep~HBaHHH OWH60ll:HYX H3MepeHHM HCllOnDayeTCH CTaH

~apTH~ 6noK, JaHee npHMeHeHH~ B nporpauMe l 3] . 
J{onycKaeTI:H aHHyJI~pOBaHHe HenpaB~JlDHYX H3MepeHHi1 TpeKa 

(linH KpeCTOB) Ha OT~enDHOi1 npOeKUHH H CaMOlt npOeKUHH B UeJIOM. 

ilp06HBK8 1 111 B 20 pa3pH~e (19 paapH~e) OT~enDHOrO 

Ka~pa 8HHYJIHPYET BCJO npe~Y~YID HH~OpMaU~ID, OTHOCHIIIYIDCH K ~aH

HOMy TpeKy (~ali HOM npoeKUHH). }laJIDHetimHe H3MepeHHH CJie~yeT 

Hall:HH8TD C HOMepa TpeKa (HOMepa ITp08KUHH), ecnH 3TOT TpeK (npo-

8KU~H) ~OJIX8H 6~TD H3MepeH. 

~H aaqepK~BaHHH H8CKOJIDKHX TpeKOB HJIH CHHMKOB COOTB8T

CTBYIDJIIH8 np~aHatH aHHYJIHpo~aHHH np06HBaiDTCH ITO~pH~ CTOJIDKO pas, 

CKOJIDKO TpeKOB l!JIH CHHMKOB HJXHO aall:epKHYTD. MaKCl!MaJIDHOe ll:HC

JIO aa-qepKHBaeMbC: TpeKOB H npoeKUHH He ~ommo npeBblman IO H 8 

COOTB8TCTB8HHO. 
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§ 3. ITpoBepxa npaBH~»HOCTH npo6HBKH c~y.~e6H~ 
npld3HaKOB 

I. Ecmt HOMep 06ileKTHBa He ~elitHT B HHTepBa~e ::+6, TO 

Bli;D;aeTCH KO;D; 

2. ECJIH 

+++00 

--3 

noc~e 

000 000 002 

BBO;D;a Tpex noc~e;n;oBaTe~:DH!iX aoH nep~o~eHT!i 

BeT npH3HaKa KOHUa C06iiTHH, TO Bii;D;8eTCH KO;D; 

+++00 000 000 004 

--3 

3. Ec~H HOYep TpeKa He ~eXHT B ltiHTepBane I~I4, TO Bii;D;aeT-

CH KO;D; 

+++00 000 000 005 

--3 

Bo Bcex Tpex c~y~aHx ynpaB~eHee rrepe;n;aeTcH Ha BBO;D; 

c~e;n;ym~ero co6HTHH. 

§ 4. Onpe;n;e~eHHe K03~HUH8HTOB npeo6pa30EaH!tiH B 
OTIT!ti~SCKym CHCTSMY KOOp~HHaT 

fiyCT:D OTIT!ti~eCK8H CHCTeMa K8Mepu COCTOHT 113 :J liteCTKO 

C06;D;HHeHH!iX 06i>eKTHBOB C OCHMH, KOTOpHe COCT8BJIHIDT Ma~Jie 

yrJI!i C nepneHAHKYJIHpaMH K TIJIOCI\OCTH pa3;D;8JIOB OnTJtir-18CKHX 

cpe;n;. 

Bii6epeu j no6o~H:wc onTirl.~ecKHX oceit, napa.rrnen:&HbiX 

uez;n;y co6ofi e cocTaB~Hmmex Ta~e MaJIHe yr~H c ynoNHHYTHMH 

Blime nepneH;D;HKy~HpaMH H r~aBH!iYH OTITH~eCKHMH OCHU~. 
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Oc::, 2' c:;c·ro:.ru IWOPl\lfliWT B HJ3bipM;OI>01i ;;:<.iMepe HanpnBl1M no 

:J'i'll!.l !lOOOl.JHt.li.l OTI'l'HliCC!tlt.M OCHr.I, BHOpclL ,Z!)liT OITj)ClJ,8Jieill!OCTl1 HU'l!aJiO 

O'rctJ:eTa Z c1a rpamn.J;e pa6otJ:ero oo:,cr.m ImMephl. Harrpamremre ocr~ .x. 
CiiCTC!.!bl !COO 1,i(H'l3 T imMC pb! BbiOHpaeTCff llp0113BOJJbHO , OCb .Y 

,Ii;O.':;r:Ha 6l!T:O !Wilj)3.l3JJell3 Tllli., 'l!T06bl f!OJIY'llHJJaC:O npaBafl TpoJ1!\a. 

Ha l\:J~UOii H3 :::1 rrpoert~l1tt Mhl BBC/.\CM CBOIO • Cl1CTCMY KOOPlLUHaT 

( X1; :/1 ) rwTopym onpe,ll.emn.! c;re,nyiOU\I!lM o6pasoM: 

a). HatJ:uiO o·rctJ:eTa no ocrrM ..t:J Iii j'.s nos:o!AeM B TO'l!I\e rrepe-

cetJ:eHl1ff TI06C 'l!IIOJ.i Ol!Tl-!'l!CCIWM 0Cl1 C IIJJOC!WCTb!O npoeK~l111 (!1J18Hleli ), 

6). 0CVI .Xj VI /;J HarrpaB:IUJ IIpOT1!BO!iOJ!OlKHO OCffM .;t: l1 J 
C001'LCTCTBCI: HO. 

,llJIR OIIp ~;IJ;CJieHii!fl K03ql111Ul,l18HTOB 110 pexo,n;a OT Cl1C'r8Mhl KOOp,I!;l1-

HD. T ( X ~· j' /) l-13M8p11T8JJl>HOro I1pl160pa It 011Tl1l!8CKOM Cl1CT8M8 

KOOpl\vlHaT ( .:t.s /. YI ) Ha I\aJK,n;o}l H3 5 npoeK~!tlt1 ,n;oJIJKHbi 6h!Tb 

(I) !ti3MCQ8Hhl K3RHC-TO pene pHb!e TOtrKl1 ( 1\pCCTb!) Ha 8TOi1 rrpoeK~l1l1 

l1 (2) 33,IJ;3Hbl li!X H:Oop,IJ;!1H3 Thl B Cl1CT8M8 ( .2",s / J'.s ) • 
B I\al!CCc'Be T3KI1X penep!lh!X TOtr6K 06hltrHO 6epyT l1Jlli KpeCThl 

Ha npmKl1MHOM 'JTeKJie lf)oToanrrapaTa, !tiJJl'l KpecThl Ha rpaH~t~~e pa6otJ:e

ro o6:oeMa KmiCpbr B rrepnoM cJiytrae Mbl 6y.n;eM ~t~MeT:o BHyTpeHHee 

Opl1eHTl1pOB3Hii!6 CTepeo~OTOanrrapaTa, a BO BTOpOM - BHClliHee. Pac

c!JaTp!i!Baff o6myro sa.n;atry onpe,n;eJJeHl1fl Kos~cj)H~!tleHTOB uaTeMaT!tltrecKo

ro Ollli!C3Hii!fl OriTJi!qecKOM Cli!CT8Mbl KaMephl H onpe,n;eJICHIUl KOOp;llliH3T 

KpeCTOB B CV!C reMC ( .::Cs / !J' f ) , !AOlitHO l10Ka3aT:&, trTO Cl1CT8Ma 

BHCIIlHero OpV!e.IT!tlpOBaH!tlff HMCCT rrpel1MY!ll8CTB3, T3R K3K I103BOJJff8T 

B Orrpe,n;eJI8HI!Oit CT8IT6Hii! KOMIT8HC!i!pOBUTb rrorpRIIlHOCT!tl M3T6M3T!tltr8CKO

ro OIT!i!CaHl1li OIITV!l\li! l1 OIIpe.n;eJJCHl1fl KOOp,Il;l1H3T KpecTOB. 
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HaCTOH~aH nporpauua reoueTp~qecKo~ peKOHCTpyxrMM ~o

nycKaeT K8K BH8WHee, T8K M BHyTpeHHee OpHeHTMpOBaH~e ~OTo

CMCTeM~ B 38BMCMMOCTM OT TOro, K8KM8 KpecT~ (BHyTp~ 06~eMa 

KaMep~ MJIM Ha npMlK~MHOM CT6KJie ~OT081lll8paTa) nplriHMAc8IOTCH 

KaK penepH~e. 

M~ cq~TaeM, t{TO ,no Haqana pa6oT~ reoueTplllqecKctii npor

pauu~ KOOp.ZJ;MH8T~ penepH~ KpeCTOB B CMCT8M8X (X~;fs, ~ = !, 
• • • t Jt{~ ; ~IC ~ 6) BBe,neH~ B nporpaMMY B TOM IlOCJI8iiOB8T6JI])

HOCTiri1 B K8KOU OH~ ,ZJ;OJilKH~ 6y~T M3MepHT:bCH Ha IlOJiyaJ!TOMaTe. 

HaSOBeM 3T~ KpeCTbl M COOTBeTCTBYIOII\M8 ~M KOOp.ZJ;I!H8T~ 

TeopeTJ/I'ti8CKJ/IMJ/I. 0603H8'tl:MM Ha6op 3THX KOOp,ZJ;JI!H8T Ha llpOeK

U~J/1 qepes {R} ( i = I, • • • , Jfs ; 3 ~ J(5 ~ 30). 

Ha6op JI!SMepeHH~x Ha noJiyaBTOMaTe KOop~MHaT penepH~:c KpecTOB 

o6osHa4J/IM -qepea { iJ: J . 
3a,na qa C OCTOHT B TOM, 4T06~ Ollpe,neJIIIITl> KOacpqai.(H8HTH 

npeo6pa30B8HJ/IH .\11,A:t, h, f:1, 'J OT CJ/ICTeM~ KOO~,ZJ;IIIH8T 

IlOJIY8BTOMaTa K CL'ICTeMe ( X~ i lf~ } 

YKaaaH!r~e Koa~~HUMeHT~ uoryT 6b!T:b noJryqeHbl Jll3 pellleHMH 

CMCTeMbl ypaBHeHMU 

~f> o "J<P .... o atp o '"J<i> o n"· , H.a , ~... , ~.... , IJ~·-o Jf, (3-I) 

r.ne ~ 

lf:>-~u:t{{A-.(%<-~)-(x.:+t"-S.C)~+(~+t,-.S:.,Jichf}~ 

+[~('J.:-$,)-(x(+t•-$1t)liltlf-(JI~+~-$1)U~J1/}, 
(3-2)' 

WL. - Bee TOqeK (~ Halllefi nporpaMMe We: •1 ) . 
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Anrop~TM peweHHH CHCTeM~ (!) H3nOX6H B { 4} H peanH30B8H 

B CTaH;napT lOti rrporpaMt.le, KOTOpaH B~;naeT: 

r;ne 

% .. ~~J,s;_ .. ~~~: ~ ..J~J A.r .. 

§ 5. ll]lOBepKa rrpaB~'m:&HOCTH H3MepeHHH perrepHHX 
KpeCTOB 

(3-3) 

(3-4) 

I. liHcJ o HaMepeHHhiX perrepHbiX RpecTOB ( N~ ) ;noJilltHO 

COBIIa;naT:& C ~HCJIOM 38;ll8HH~ Ha paCCMaTpHB86MOM IIpOeKUHH ~ 

TeopeTH'I!ecimx ( ~I' ). Ecm'l 

A-J¥/Vs 

TO II6'1!8T86TCJI IIpH3H8K 

+++00 

+++00 

000 

000 

000 

000 

f 

( J - HOMep rrpoeKUHH) 

003 

00.1 

(3-5) 

2. J!JIH npOBepKH Kd'll6CTB8 H3M6p6HHii CtiCT6Mbl perrepHbiX 

KpeCTOB Ha paCCM8TpHB86Mon IIp06KUHH IIpOH3BO;llHTCH OU6HK8 BenHqH-

.( t"/) ( ) 
Hhl .tJJrS I m CM. 3-4 • 

ECJIH 

(3-6) 
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r;ne ~ - 38;ll8HH8R KOHCT8HT8, O;llHH8KOBaR ;llJUI BC6X npOeK

UH~, TO neqaTaeTCR KO;l{ * 
+++00 

+++00 

000 

000 

000 

000 

006 

00&. 

3. K oatllqnu~HeHTbl yca;nKH nJieHKH l" H l.lt- nonlltHbl 

6blTD qHcJiaMH O;llHOrO 3H8Ka. 0TpHU8T6JIDHOe 3HaqeHH9 J~-JJ 

OSHaqaeT H6COOTB6TCTBH6 nopR;nK8 HSMepeHHblX H TeopeTeqeCKHX 

Kp6CTOB HJIH ;npyrym rpy6ym UWH6Ky B HSMepeHHH KpeCTOB. ilpH 

l.oc·~~o 
(3-7) 

Bbl;l{86TCR KO;l{ 

+++00 000 000 007 

+++00 000 000 00~. 

B cnyqae BblnOJIH6HHR mo6oro HS YCJIOBH~ (3-5 + 3-7) 

paccuaTpHBaeuaR npoeRuHR 6paKyeTCR H ynpaBneHHe nepe,l\aeT

CR Ha cqeT cne,l\ymme~ npoeKUHH. 

§ 6. ilepeXO;ll B OnTHqeCKYD CHCTeuy KOOp;nHK8~ 

MauepeHHble nonyaBTOU8TOM KOOp.l\HH8Tbl TpeKa rpeo6paay

IDTCR B HOpU8JIH30B8HHble ~oHqHble qHCJia H yYHOllt8ID~CR Ha 

fL - U6Hy ,l\6JI6HHR noJiy8BTOU8T8. 

ilepeXO.l\ OT CHCT6Ubl KOOp;llHHaT H3UepHT6JI])HOrC' npH60pa 

B OnTHqecKym CHCTeUy npOHSBO;l{HTCR ITO tPOpMyJiaM 

=============~==== 

:If: B paHHeM BapeaHTe nporpauMbl OT6paCblB8HHe no 3~'0MY 
npH3H8KY npOH3BO,l\HJIOCD ;l{JIR Kallt,l\Oro TpeKa Ha npO€KUHH, no-
STOMy BM6CTO HOMepa np06KUHH 
a HOMep omasa 6blJI OI4. 
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I, 

r,lle 

x 5 = _a;-f oo1~x'-31)- .sc/19'( :~'- S.YJ] +SA ~ 

«JJ = .a:-;r ~·,cp(:x'-~JtCt>.S'<~·- $1-JJ +s~, 
(3-8) 

JC.s,'/-J- KOO]l,Z\li!H8Tbl TOl!Klil TpeKa B OllTJriqecKO~ Cli!CTeMe 

~fl rrpoeKUli!H C HOMepOM ~ 

x;,~J - KOOJI,Z\HH8Tbl TOH JKe TOl!KH B CKCTelle KOOp,Z\HHaT 

H3M~pli!T6n1HCrO llpli!60pa; 

1,., 4, 'f, $~,~a•SJt,$}1- K03!MJliiUH6HTbl, orrpe,lleneHHble B § 4 

(eM. 3-3, 3-4). 

§ 7. MaTpHua li!SMepeHlill 

~fl y,Z\o6crBa aHanHaa pa6oTbl nporpaMMhl cocTa:snHeTcH cne

Ulilan1HaH MaTpH~a rrpaBliln1HbiX H3MepeHHH (IS X 6), pacCqli!TaH

Hafl Ha IS TpeK)B * lil 6 npoeKUHid. 

~H K8lK,Z\Oc'O TpeKa OTBe,Z\eHa O,Z\HD. Hl!6HKa TI8MfiTH ( CTpOKa). 

Pas pH.l\bi I ~ IS sTotl cTporcH paa6HTbi Ha 6 rpyrrrr ( CTon6uo:s) no 

3 pa3pH,Z\a (,Z\nH 6 rrpoeKUHI). 

Ecnlil ecT1 lii3MepeHli!H TpeKa c HouepoM t' Ha npo-

6KUlillil C HOMepOI, K. , TO B Mna,Z\lllli!H pa3pfl;l\ /( -Toro CTOn6-

ua i -TOM CTpO!\lil M8TPHUbi 38HOCli!TCH e,Z\li!Hli!Ua. B Tex cny

l!8flX, KOr,Z\a rrpcrpaMMa 6paKyeT OT;llen1HbiW cne,Z\ lilnlil BCID rrpo

eKUliiJO, COOTB6TCTBYIOII\8H e;llli!HHUa 3aMeHH6TCH Hyner,;. 

=================== 
* TpeK c HOMepo" .o'- penepmre KpecT bl • 
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Rupllg6t 18 17 16 IS '" 13 I~ II /0 9 g 7 6 5 L, 3 2 I 

~~ 6 5 4 3 2. i 
p 

p 

0 1. 1. i i l 1. 

1. 1 1 l 1. 

2. 1 1 1 1 

3 1. 1 

't 1 t 

5 1 t 
6 

7 

8 
9 

10 

II 

12. t f 1 1 
13 

lit 

Puc. 9 
flpuMef J&ti10AHewu /l 

Co~v-rmue ~~~6'jJi?RO Ht:l 6 n;JoeKquRtr 
TPeK AltJ (Kpe~TH) Kof(nmt'eN/{(1 "') Mt'(H'II flt7 II,Ptlet<'t:JW.fl'% 1-i- 6 
T~eK td.. KQt{i?CT#'eiiHt? PJHeft2H fla HpoeKi1W.5l'~ //J...1 S, 6. 
_,_ tVZ. -A'- -A-- -4-- I,J., 5; 6 
-//- .N3 -//- -//- -tr- 3, Lt 
_,_/VII -//- -//- -//- 3 I'( 
-//- #S -//- _,,_ -/'/- ~ I 3 
-/1'- /{/')._ -//- --!?'- -/1"'- J, 2_ 1 lf, S 
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TaKIIlM o6paaoM, Ha Kmit;l40!J 3Tarre pa60Tbl rrporpm.!Mhl MaTpM~a 

lll3MepeHIIIit ]:\c CT l1HqJOpMall,M!O 0 HOMe pax. l13M8p8HHb!X V. He 3a6paKOBaH

Hl:DC rrporpal.ll. Oti Tp81WB C yita3aHH8!.1 HO:.Ie pOE IIp08KlU1i1, Ha IWTOpb!X 

lll3M8p8Hb! 3T~ TpeKIIl. 

B paapfi!W I9-t45 fitieeK rrmARTll, OTBe;lleHHh!X IIOl\ r~a'l'Pllll,y 

lllauepeHIIlM, 33.Ch!JiaiOTCH HYJIH. 

ilpHMep AaTplfll,hl IIOKaaaH Ha pHC. 9. 

§ 8. ~O.lMIIlpOBaH!t18 yrrpaBJIHHJII(8M rreptlJOI~apTb! C06blTlfH 

JlJIH ynpHBJI.8HIIIH pa60T0!1 IIOCJI8;l\yiOII(lfX nporpaMM Ha rrep<IJopall,l/lK. 

1/lJII/l MarHIIITHYBI JI8HTy, a TaKJKe Ill Ha neqaT:&, Bbl;l\a8TCH TaK Ha3bl

B88MaH "ynpa:EJUUOII(afi I18pqJOKapTa 11 B 06'b8J.!8 11 mai1KIII C06h!TIIIH 11 

(cu. rJI. II). 

Blll;i4 Ilp061/lBKI/l Ill I18'laTIIl ]:\aH Ha PNC. $8a B nepBhiX BOC:&MH 

KO;l\8X. 9-H~ K~;l\ ynp8BJIHmll(e~ nep~OKapTH - KOHTpOJI:&HaH CyMMa. 
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f'JIABA 4. 

06pa6oTKa OTAen»Horo TpeKa 

§ I. ITpoBepKa rnaAKOCTH Ha npoeK~MM. BN6poc 

TIJIOJG1X TOtieK 

Koop].{MH8Thl npoeKUHM TpeKa Ha llJIOCKOCT» CHMMKa n:>e06paay-

IOTCH 113 CHCT61Uil X~O 'if~ (cu.§§ 4 M 6 rnaBbl 3) B CHr:TeMy 

XOff , r].{e OC» 0~ Bhi6MpaeTCH TaK, liT06hl cyuua KB8].{p8TOB 

paCCTOHHH~ H3MepeHHhiX TOqeK ].{0 Hee 6blna MHHHM8JI»Ha, a H8ll8JIO 

KOOp,lUiH8T 11 0 11 COBII8].{8.JIO C U6HTpOM THJK6CTH CHCTeMbl TOllllK, "o6pa-

3YilmHX TpeK. 

VlCKJIIltieHHe 11 !130JI!1QOB8HHOi1 11 TOliKl1 

HaXOAMTCH TOtiKa TpeKa, HaH60Jiee yAaJieHHaH oT 11 0 ', T. e. 

T0liK8, ].{JIH KOTOpO~ 

xj + :f} "" mc;x (~~ + :(~). 

BbitiHCJIHe~cH BeJIHtiHHa 

r].{e 

6:=-1 

rt 

K = IO. 

x} -t -:!) 
k ~ .l 
;t [ ~ { 'X.hll~)- ( xj + llj)j 

- liHCJIO TOtiCK TpeKa , 

(4-I) 

, (4-2) 

ECJIM 0, > 1 , TO TOtiKa ( Xi; 'fi ) Bb16pa::hiBaeTCH H 

nporpauua pa60T8eT ~H8ll8JI8, paCCM8TpHB8H COBOKYIIHOCT» H3 (n-1) 

TOqKH. 8TOT npouecc IIpO].{OJIJK8eTCH, IIOKa ()'1 He CTaHel' < l 
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' ' . 

I . I . . 

!: 
j, 

MnM ~MCnO T)~8K He CT3H8T < 5 

,ZJ.anee :l CMCT8M8 X.O/f' !1pOB0,11,MTCf! M8T0,7\0M HBMM8H:OliiMX 

KBB,7\pBTOB KjmBaf! 

f(.c)" ax++~x3+c.x..::..-rd~+e 
(4-3) 

M HBX0,11,HTCf! B8JIM~HHa 

6:t ::%It r ¥<-/(Z.-)j:& 
n-!i' 

Ec;m If;_~ c , r.n.e C. - sa.n.aHHaf! KOHCTBHTa, 

TO PH6poca ~0~8K He !1p0~3BOAHTCf!. 

Ecn>t lite 6.:i > E. TO Bhr6pach!BaeTcH Ha>t6onee y;v,aneH- ( 4_4 ) 

HaH OT KpJIIBGH :f = f(x.) TO~Ka, Jll !10 OCT3BliiJIIMCR TO~KaM npo

D;8CC TIOBTOpH8TCH, H31:JJIIHBR C nepeX0,11,3 B HOBYIO CJIICT8MY )(o!j. ,, 
B nporp:lMMe,I-6 KOHCTBHTB C = 0,004 CM. 

OnHcaHH3.H npoue.I\ypa pean>tsonaHa B nporpauMe [5J 

(eM. 11 flp>t.:r:O:tt3HJII8 11 ), IWTOpaH JIICTIOJI:&3yeTCH B "I-6" K3K 

CT3H,11,BpTHHW 5JIOK. 

ECJIJII B )83yJI:&T3T8 pa60TH rrporpaMMN BH6poca 1:JJIICJIO OCT3BliiJIIX

CH T0~8K ~ 5, TO ST3 !1p08I\D;Hff TpeKa 6paKyeTc; Jll HB ne~aT:& 

Bb1,11,38TCH IlpJII:lHBK 

+++00 000 000 OII 
---3. 

ITpOB8pRE:TCH TBK&e, OCTBJIJIIC:O JIJII !10CJI8 BN6poca nepBaR Jll 

ITOCJI8,11,HHH TOt:KJII TpeKa. ilpJII JIIX BN6poce np08RD;JIIff TpeRa OCT38TCH 

.n.nH .n.an:r:.He«mEro cqeTa, a Ha neqaT:o nu.n.aiOTCH npHsHaKJII: 

+++00 

---3 

+++00 

---3 

000 000 

000 000 

OI2} npvx BN6poce 

nepBOii TOqKJII 
(4-5) 

0!3 } npJII BN6poce 

rrocne.n.Hew TO~KJII 
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Ec~H aa~aTb KOHCTaHTY 

C = 00 0000 0000 OOOI, (4-6) 

TO B CJiy"llae Bblopoca nepBOH TO"llKJ/1 npoeKI.J;lllff TpeKa 6pei\Y8TCff . 

Ec~H c = 0, TO oTopaKOBKH npoeKu;HJ.t npH noTepe nepBoit 

TO'llKH He npOKCXO~HT. 

§ 2. BoccTaHOB~eHKe npocTpaHCTBeHH~x Koop~liiHET 

Pao~Ta e5JioKa Ha'llliiHaeTCH c npoBepKlll Toro, 'llTO ~aHHblit TpeK . 
lii3MepeH, no KpatiHeil uepe, Ha ~Byx npoeKI.\liiHX, lll aTJ/1 1:auepeHPIH 

He aaopaKOBaHbl. YKaaaHHaH npoBepKa npOH3BO~HTCH ny~·e~w~ aHa~Haa 

MaTpKUbl P13MepeHJIIW (CM. § 7 , rJiaBa 3). 

ECJIJ/1 B MaTpHUe J/13MepeHJIIi1 He OCTa~OC:& HH O~HOlt npOeKUHJII 

~aHHOrO CJie,na JII~J/1 OCT8JIOC:& TOJI:&KO O~Ha, TO BOCCTaHi)BJl6HJIB 

npOCTpaHCTBeHHbiX KOOp~HHaT ~aHHOrO TpeKa He npOH3B)~HTCH, 

Ha ne'llaT:& Bbl~aeTCH npHaHaK 

+++00 000 000 014 
---3 (4-7) 

Ec~H B uaTpHue HauepeHJ/1~ yKaaaHo, 'llTO Ka'lleCTBeHHO JllaMe

peHbl ~e HJIJII OOJiee npoeKUHJ/1 ~aHHOrO CJie~a, TO Ha'llHHaeT paoOTaTb 

nporpaMMa BOCCTaHOBJieHPifl npOCTpaHCTBeHH~ KOOp~HH8T TO'll6K 

TpeKOB ITO ~BYM CTepeonpoeKUHHM 
16~ 

0603H8'llJIIM JIIH.neKCOM 11 1\ 11 Be~JII'llJIIHbl, OTHOCHIJlileCH K npOeK-

l.J;HH CJie.na C MJial~IIIHM HOMepOM, a 11 n 11 - CJl6.IlYIOIJlHU Sa HIUI no 

CTapmHHCTBy. (ECJIJII CJie~ JII3MepeH Ha npOeKUHHX I, 3, 4, TO 

I 03HaqaeT "1\ ", 3- "n 11
, npoeKUJ/Ifl 4 B ~a~:&Heitneti oe5pac50TKe 

He HCnOJ1:&3yeTCH). Ha JieBotl H npaBOU npueKUPIHX ~e~ceM nepeXO].( 
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OT CKCTeU , CBH38HHWC C OllTK'IeCKIDIH OCHIIK (CII. § 4, rn. 3), K 

CHCTell811 ( X:,, 0,. ';f,.. ) K ( Xn O,. !i/11 ) nyTell llOBOpOT8 KSZ~OH 

npoeKUHK BOKJYr cBoero ueHTpa Ha yron 5P TBK, 'IT06H OCK 

o" x~ H o, Xn nezanK Ha npHuoii, npoxO~Il\eH -qepes ToqKK 

Yron ~' onpe~enHeTCH HS ycnoBHU 

•k"11. 9' = Cn- CA 

. :.j (en- C"')2. + ( Brr- 13"'Y'"' ' 

~ ~ = Bn- s~ v ~n- c ... y + (8" - 81\)~ 
0 

I 

(4-8) 

(8,,C~) - KOOp~KH8TH TO'IKK nepecelleHKH BH6paHHO~ no-

j - Toro o6~eKTKBa c nnocKOCT~m ;! =0 

B CKCTelle KOO)~KH8T KaMepH. 

B CKCTel4aX KOOp~HH8T ( X.., O, :f,. ) , ( X, 0, fin ) ~H XO-

pomo KCnpaBne:IHb!X, noqTH TOllt~eCTBeHHHX o6~eKTKBOB ~ - KOOp-

]UfH8Thl COOTBe~~CTBYIOII\KX TOlleK 6JIK3KK. STO ~aeT B03MOlltHOCT~ npo

BeCTK npoBepK;r npaBKn~HOCTK KSUepeHK~ nepBHX TOqeK cne~a, Ko

TOpHe C'IHTSIOTC:H COOTB6TCTBYIOII\KIIK. 

EcnH 

TO KSIIepeHKH (qlr1T8eM K8lleCTBeHHHMK, 

ecnH 
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TO Ha rreqaTD BH~aeTCH rrpK3HSK 

+++00 
--3 

000 

K STOT TpeK ~anee He 06pa6aTHBS8TCH 

000 016 

( C = 0,06 CM B ~eliiCTBYJOIIl8M BapKaHTe rrporpaMMU). 

(4-II) 

KOOMKHaThl X, 5J, 2 rrepBOlii TOqKK TpeKa orrpe~e;IHIOTCR ITO 

<P<JpuynaM 

r ~I LJ.I X = ~ ·x,... K,. Cf,A + x.,. ~ ~" -t u,.. , 

Y 1 
== ~ ... .,.x ... J( A~1 

+ A;"/
1 

+ C 1
, 

I I • CO X : X . C.05 9' - !::1 . Jc. n "Y ' 

~ == X'· Sc., Cf - !:!' · C6:S ~, 

~ =2' I 

B:Cn) ::: 8Mn) · ~ Cf + CJ\(n) · fU1 Cj' J 

cl· .,.. -/311 · -h"n Cf -t C.A ·C-01 ~ 1 

A11,n = ( ii!. K, c.p, + K tf ),.,n , 
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r~ -=-=:== -

0 

Puc lOa 

OnucaHue onmvKu 

00- onmuC(ect<t¥11 ocb . 

. Rt"l) = Z Kljl(7)1 lJe 'f'tZ)-f+r{Z2+rx;_Z" 

"'?! = ~ ~~wr~J, Z:Ye y;t~J=i-~-1/zl.,-J;.'lf+_hz6 
.iJA.st PnucaNtMr onmt~Ktt !fO./l>«HH f~m~ Jd_gt:¥1fH 

#e./fUL(UH?f K, H;! &_/ J <><2) ft I {3-t) 1.3. 
4~ 



Puc. 10; 

------~--------......... .. 
' 

- fl~teHKa.--

. 
I 

flt>alcr!l 
l'ft1eKl.$U/? 

. I 

C,xeMa. tJnpegeAPHuA KlctJ«ttJom8emcm 81jwUjeli mott;(U Gn 
O,.,u (j, -ocu ,e/oi[ u ''fa!au cmepetJIUtMep XO!/-HP?HI/J?fl no~epx

HOC.i"b. !f,P%/Il'21J ctnei(Aa KPHI',OW. q 1 am, (1112,Gh3 -uy.,epeHI>'t.U? H'ltJI{KU 

HCI nftJeKqWIX CAI?!JQ fl.. 8,& -11ff1MQ.R, n/!.Q€Kmup!Jf.OII.f(l,f1Cfl 8' 
1110/fl(_g ~. !,!;._- hf"e~"SU/1 13,132. Ha. npal'wu K(;.JpJt~!fal{e, tJ(;fa3 
fiiOI{KtdJA Htt npa60/t1 Kaype. (Jh .Af?)kVT HO I!Rj'6'te'IU1tltl t:~ C 

napa~cJIIOU1 annpPKCUMUf!fltJUJeif moLfKU t::t,,,Ont 1 Oi,3 • 
J/-nptJCTjHllftlfeHHtll/ llldlfl(a 1 11pOei(~UfCifiCfl g' ~ :A a;. 

4 J 

.. 
'. 



,f. 
,, 

K, ~ /( ; p,. ~L,~f 1 , cJ..~ - KO::JqJqH41.UIJ6HTbl Ma TeMaTHli8CKOro OITHCaHHff 

oH·rvum /6/ (PHc. lOa). 

~anee ~nH Ka~~O~ H3MCpeHHO~ TOIIKH (B TOM IIHCne H nepBO~) 

Ha neBO~ npoeRUHH HaXO~HTCff KBa3HCOOTB8TCTBY~~aH TOliKa Ha 

npanoi1 npoeKu;VIvr H onpe~enHIOTCH Koop~HaTH ( X 1 Y 12 ) no ciJop

uynaM ( 4- I2) (eM. pHc. IO GJ KooMHHaTbl ( X 1 Y , 'z ) nepBoit 

TOIIKVI, onpe~eJI:JHHhle npaMo no !lJopuynaM (4-I2), B )(aJihHenmeM 

HCITOJih3V!OTCfl B nporpaMMaX H~eHTHqJHKaJ.J;HH v•, l 

~Iff onpe~eneHH~ nOJIOE8HHH nepBOH TOIIKH CJ!e~a, a npOCTpaHCTBeH

HbiC KOOp~HHaTbl BCCX TOlleR TpeKa, Onpe~eneHHbiC C nOHCKOM KDa3H

COOTBCTCTBYIO~H:C TOT.leK,HCnOJib3Y!OTCff npH onpe~eneHHH napaMeTpOB 

TpeKa. 

ilocne BOI:CTaHOBJICHV!ff npOCTpaHCTB8HHhiX KOOp~HHaT B rrpo

rpaMMe BbiiTOJIHHIJTCH CJI8~IO~HC npOBepKH: 

I) CCnH He 6blna no KaKOi1-nH60 npHIIHHC BOCCTaHOBJieHa ITO

CJI8~Hffff TOT.lH:a ~~peKa, TO ITel.laTaeTCff ITpH3HaK 

+++00 000 000 020 

-3 (4-I3) 

VI rrpo~ongaeTCH o6pa6oTKa aToro TpeKa; 

2) CCJIH t[HCJIO BOCCTaHOBJICHHbiX IT;;JOC~paHCTBCHHb!X TOT.l8K 

OKaReTCff MCHbW£ ~ByX, TO 06pa60TKa TpeKa Ha 3TOM 3aKaH4HBaeT-

en, a Ha rret~aTI Bbl)(aeTCfl rr.~3HaK 

+++00 
--3 

000 000 
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3) ec~~ ~HC~O BOCCTaHOB~eHHMX TO~eK COJlblliC 2-x, HO 

MeHbme 5, a q~c~o To~eK Ha npoeK~HHX cne;lla nocne paooTbi 

rrporpaMM~ B~6poca ocTaBanocb 6onbme ~ 

;l{SeTCH np~3H8K 

+++00 
---3 

000 000 

v. TpeK ;llanbme He o6pa6aTb!BaeTcH. 

§ 3. CmHBaHHe TpeKa 

TO Ha neqa n Bbl-

022 ' 
(4-15) 

nnH ;l{ByXMeTpOBO~ nporraHOBOH KaMep~ B nporpaMM€ eCTb 6~0K 1 

IT03BO~H~~H~ npOH3BO;llHTb CWHB8HHe BOCCT8HOBJI€HHOrO B npOCTpaH

CTBe TpeKa, C~OTOrpa~HpOBaHHOrO nepBO~ CTe~eoro~OBKCM (npo

eKIUiH N~~. I, 2, 3) H BTOpoU CTepeoro~OBKO~ (npoeKU~H II~~ 4, 5, 

6), 3aMeT~M, 'ITO BOCCTaHOB~eHHe npOCTpaHCTBeHHbiX r:OOp;ll!t1H8T 

TO'IleK TpeKa ;llJIH Ka~;llOH CTepeorOJJOBKH npO!t13BO;llHTCH HE3aB!t1CHMO. 

K Ha~a~bHOi.1 'llaCTH TpeKa npnnncbiBaiOTCH TO'IlKH, c~oTorpatiJn

poBaHHble ;llpyroi.1 CTepeorOJJOBKOH, np!t1'1l€M, CCJIH !t1M€IOTCf. nepe

Kpb1Ba~!llH€CH 'll8CT!t1, TO O;llHa H3 001!\1-iX tlaCTeH OT6paCblB leTCH. 

Sa HaqaJibHYIO ~acn TpeKa npHHHMaeTcH qacTb, ~i3MepeH-

HaH nepEoR crepeoronoFKO~. ecnH 

'l1 ~ ?:l-' 

H BTOpO~ CTepeoro~OBKOW, eCJJ!ti 

z1 < "l:v . 
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3A8Cli 

(4-I6) 

- c;;;( (~111 /ll'' _LJ(.t}).Z. /'2'''- ~l .. J).L 
'l.2. = V {Xoc - )(1 I + \_-JK :::7~ / + \-<. x J.j , (4-I7) 

BepXHH« HHA8KC y KOOpAHHaT OSHa~aeT HOMep CTepeoronoB

KH; aHa~eHHH :mlimero HH]J;eKca: "I" - I-aH TO~Ka, 11 K 11 - Ko-

He~HaH. 

0T6pac~B8HHe OAHOll HS nepeKp~aiOI!lHXCH ~acTeH npOH3B0AHT

Cfl TIO Cn8){yiOI!l3MY npaBJiny. 0T6paCJ:m810TCH Te TO~KH BTOpOii ~aCTR 

TpeKa, Anfl KO~OpbiX 

?l..< ?-ll 
~, '-Kt: ' 

.2 ( f I),2_ /. f I .Z ).t ( i zr ~ 
7.- =- x.-x .. +\Yc-~,/ + ~.-:- ~), (4-I9) 

.t. _ { z r 2. (, r IJL (.. 7 z _ ZI)~ 
z~,- ,x,- X~}+ ,Y,- !:II</ + -<-~ I< • (4-20) 

BepXBJdt 11HA8KC y KOOPAHHaT OSHa~aeT: 

I - aa~allbHYil 'llaCTl> TpeKa, 

fi - npHUIHBaeMyll qaCTli TpeKa. 

HHXHHlt Hll)leiCc osaaqaer: 

11 I" - ne pB~Il T04KY HatiaJ!bHOlt qacru rpeKa, 

11 K" - KOHeliHYY.l TOliKY Ha~aJiliHO~ qacTH TpeKa, 

11 i 11 
- paccMaTpHsaet.!Yil TOtiKY npHWHBaeuoro TpeKa. 



)laJiee npOI.13BO,l(lllTCH npoBepKa 'IHCJia TO'IeK B CWIIlTOM TpeKe. 

ECJIIIl lllX l.llllCJIO ClOJillWe 30, TO OTCipaCb!BaiOTCfl TO'l:KIIl C HCMepaMl1, 

60JI1lWl1Mn 30, Ha ne'laTll Bbl;naeTCH npHaHar~ 

+++00 000 000 015 
---3 ' (4-2I) 

H C'leT npO,llOJI~aeTCH ;nanllme. 

§ 4. BN'IHCJieHIIle MarHIIlTHoro noJrH B TOt~KaJ~. TpeK< 

MarHl'ITHOe none B 6onllWI4X KaMepax npaKTl1'1eCKl1 HeB03MOlltHO 

c;nenaT:O nOCTOHHHW no BCeMy OCl'IIeMy, noaTOMy B IIporp~lMMy BBe

,lleH cneUJ48JI:OHblii CinOK, Bbl'IHCnfliOII(l1£1 MarHI-lTHOe IIOJie B ~~O'IKaX 

TpeK&. ft1CXO,llHble 3IIa'leHIIlfl MarHl1THOrO nOnfl 143M6pRIOTCfl B TO'IK8X 

<X, ~. ~ > npHIIOyron:OHOK peweTKH H 3a,llaiOTCfl ,llJlfl K8llt,l(OH TOtiKH B 

BH.lle Tpex BenH'IHH HJf; J.ly,H2-. 

llporpauua pacc'IHTaHa He 6onee '!:eM Ha 320 TOlle:<; TOtiHOCT:O 

aanHcl1 nonR-I raycc. 

ECJIH M8rHl1THOe none l1JieeT O,llHy l1Jll1 ,llBe IIJIOCKOt:TH CHMM6T

pHH, TO B nporpa.IIM6 npe.nyCMOTpeHa B03MOlltHOCT:& 38,llaT:> none 

TOJI:&KO B tl8CTH K8116pb!, a Ha OCTan:OHO~i OCi'IIeM ero pac:IpOCTpa

HHT:& 38KOH CHMMeTpHH. 

MarHHTHOe none D K8llt,llOK TOtlKe TpeK8 Bbl'IHCJIRercR JIHH6KHO~ 

HHTepnOJIHUHe«, HCXO,llfl H3 6nHllt8KWHX T0'16K Ta6n14Ubl ua~HHTHOrO 

IIOJIH. 

llo;npoe5Hoe ~nHcaHHe aToro anropHTua ;naHo B /7( 
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K OCOOHM TpeKaM OTHeCeM TaKHe, y KOTOpNX HCHD3fl Ha~eEHO 

orrpe~enHTD KPHBHaHy, T.e. o~eHD KOPOTKHe TpeKH RHH KpyTo Ha

rrpaBneHHhle. 

0C06ble Tpe :m xapaKTepR3YIOTCH TeM, ~TO MH HRX 

(4-22) 

..!( ~ 3, 

HHR 

(4-23) 

11 111 - HOMep Ha~a;LbHOi1 TO~KL'l Tpeita, 

n.Nn_ HOMCp ITOCHil~HeE TO~KH Tpeita, 

<!1. L'l Cs - KOHCTaHTbl (eM) (TaOJiHI..\8 KOHCTaHT - rJI, I2) 

§ 6. "!JpOfiOJIKa" 

.I(JIH ycToHtiilnovi paCiOThl rrocne~yiOmRx rrporpaMM ~onJKHbi 6h!TD 

HCK.JIIOtiCHbl COBIIa~<:iOll.\Y:C 11m~ O'l!CHD 0Jil13lt!.i8 M8lK,ll,Y C060i1 H3MepeHI!Ue 

T04Kl1 TpeKa, 

11CKJiiOtiCHJ.1C TO tiel\ OCYll\CCTBJiHCTCH ITO cne~yJOll\CI.:y npaBHJlY: 

a).Ecnl1 .e1.2. < C:z_ TO TO'l!KY .NJ... OT6pacb!Ba8M, H 

Ha eo MCCTO 3aCW aeM TO--IKY .N 3 ~Jifl IIpO~OJilKCHl1H IT,[JO:BCp!\lil 11 

T.~., IIOl\a JiL'!OO Jl( IIpL1,ll,CM K ITOCJICl(Hen :otiite TpC!W (OHa 13Cer;ua 

OCTaBJiHCTCH), JIH( 0 IIC J3CTpCTMM TUKYJO T04Ky, ,LLJIR KOTOpOii l:CXO,ll,

HOC HcpaBCHCTBO l 0 llhliiOJJHHCTCH, Tor;na B 38Til1Cl1MOCTl1 OT BCJU'!1-H1-

HH BL 611paeu ( 6) l1Jlll (13) ( IIO~ rl ~- 3,i\CCb II OHM-



MaeTCff TOtJ:Ka, OCTaBJICHHaff B (a) ) • 3l(eC:O l1 l(aJiee IT 9l1HffTO 060-

3HatJ:emw 

• -e,_.l( =="if(x.:- xJ<)z. + ( ~.- Y .. ):l_ , 
(4-21f) 

6). ECJUI .(! 1/1.. ~ C:t- l1 

e.:.N > CL J ( 4-25) 

TO TOtiKY .NZ COXpaHffeM, a TipOBepKy HatJ:HHaeM C (~), npMHl1-

Maff 3a Ha t!ClJI:OHYIO T04KY C HOMe pOM 2. 

B), ECJil1 

TO TOtmy .11/ ~ 

eM. 

ef2. > c.z • 
t'.tN' < c "--, 

(lf-26) 

M BCC TIOCJiel(yiDmMe, KpOMe TIOCJiel(Heli, l1CKJIIDtJ:a

(!Jv - KOHCTaHTa (eM) {rJI. I2). 

~3 OITHCaHHH 3TOrO 6JIOKa BM;I(HO, QTO "npOTIOJIKa" BCerl(a 

coxpaHHCT rrcpnyro M ITOCJiel(HIDID TOqKM TpeKa. 

4'J 



~'J!, 

'~ 

rJIABA 5. 

06pa6oTKa oco6oro TpeKa 

B 38BHCHMOC~R OT HanHqRH npH3H8KOB RA6HTR~RK8UHR R OCTSHOB

KR, a TaKZe a HaKe: ( .e,N- e" ) , onpeAeneHRe napaMe'Jl.POB cneAOB 

P83A8RH6M Ha 4 B€TBR (A, B, B, r), KSK ilOK838HO Ha pRC. 4. 

A. 

3AeC:D 

-t;N = y (X, -X>~JZ+(Y,- !/,.,Jt.. 

llpH3H8K HA6HTR~RK8URR - eCTI>. 

llpR3H8K OCTSHOBKH - eCTI> . 

.e.,x ~?:> C.,. 

B aTOM cnyqa9 cqeT BeAeTcH no ~opMynau: 

-i 

{~ f>o = (xN- x.)-f11., , 

kllpo = (!:1" -.';!,)-€;~, 

-t *" rJ_ = t':cN- Z)L,N I 

(5-I) 

(5-2) 

{!> == (>o ± jJ'('j (l.tL. (5-3) 

llonpaEKa Jp onpeAenHeTCH no ipopMyne (5-4), Bb!BOA KOTo

poM npRBeAeH B KOHUe rnaBbl. 

J'~ = ft[q12J1'f·f~-O,I'.~320f,b,006J6l~(4~-~DODlf(~)t~],<5-4) 

rAe 
d ~= -r, t ;eJ.,I( 

0., ""7 3 I : ...:-z;; (5-5) 
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[ 

0,427 r/cu3 - rrporraH 

d. = 

0,058 r/CM 3 - BO~OpO~ 
£. - uacca B e;llHHHUBX M3B/c2 

(5-7) 

(5-8) 

(M,Hy,H~},- KOMIIOHeHTbl uarHHTHoro IIOJIH 1l TO':Ke (X,·, Y.·, .z,), 
11 ! 11 

- HH~eKC nep:BOti TOliKH TpeKa, 

n.J{n - IIIH~eKC IIOCJie~Heii TO\IKJ/1 TpeKa, 

fL - HH~eKC ll8CT111Ubl. 

{ 

1,2!0057 - rrponaH 

C.u. = 
1,062!97 - :BO~opo~ 

3HaK (+) HJIJ/1 (-) Bb16111paeTCH B COOTB6TCTBHH CO 3H8KOM 

38pH;na ll8CTHUbl. 

r;ne 

{ L,~, S = L" [ 1 .A. (1- nt;'-_ t.7, J 
fl/ ' --:fif ~ 

~ (J..,f) v'f- Jc iJ.r...t I 
~3 Ho 
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3aBMCMMOC [5 Pp(~J AaHa B BHA8 

- f}_ ).,( ( E._)3c{ ( .t) ~($)-Eft- { ~1l£,~ + Kl- Ef' + K~ Ef- + 

+ K't (/-y + Ks (f- tl (5-I2) 
,.. f j. 

!1p~<tB8A8M :m6op KOHCT8HT AJ!fl BOAOPOAHO~ Ka.M8phl AJifl '180-

THIJ, BC8X Mace 'It 

cl = 0,27343"5. 

/(1 = 0 ,98I84:: 

K.t = -0,0865~i9 

K~ = 0,30255~1 
"" = -0,0710033 

K5 = 0,0375 

liJIH nponaHOBO~ Ka.Y8pb1 Mbl HY88M B rrporpaMM8 ,1Ul8 Ha6opa 

KOHCT8HT 3B£ B ::aBHCHMOCTH OT B8JIHqHHbl ~ 
I) liJIH $ < Stt 2 ) liJIH S ?; S 1-'-

d = 0,290 d. = 0,463 

It, = I ,60223~·98 K, = 3,I96793I7 

K'< = -3,9003€:502 K~ = 5,26522827 

K3 = 5, 73II4~'29 1('.3 = -4 '78849043 

K~ = -5,2940~949 K~ = -I,73650360 

K's = 9,82328::72 ~s = 0,195080757 

* KoHcTaH~bl noJiyqeHh! ~.C.CaHTOB~, H.~.MapKOBO~ H B.~. HH~ 
KHTHHOtl. 

D KoHCTai-Th! noJiyqeHh! E.H.KJiaAHKIJ,K0£1:, H.cl>.MapKOBO~ K 

B.H. HHKHTHHOti. 
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r,Z\e $}( = 25, Sx = 95, ~ "C ,.)p = _I_, CM 

----------::\ 
t1 p = 100{ f~(S+tJ,o1)-PI'(SJjf.il.eftUJ~mYAf1f-+ Ill( .d:>!~ -" 

(5-13) 
-t C..tyP~ (S), 

LlR= 
(1- k'n~ 

0
1
3ffo Af, (5-14) 

(11 '3-d.f·= ("~lJ[nzr(t:;.)~rnJ_n\t~Y' +(~2+"''-J( 1~ YJ + (
5
- rs) 

- ---2 
2 f? uJ J1XIJY) (l!Jt o< l I - f11 ~ 

-t ~-nzy3 [A. n r m /..~ + '-:! 1<!111 oa: 1 ,,..,_ s-J/~ 7-7/l_; 

L_ [§_j!!)S_Ji. ~-(',1!/):t.J-( Af) - ,1_ (hfZ +~-r\ A-IN + (tH1-f"("~l -;::;; 
(5- IG) 

- 2 r.z /;rJ . m"§J (-z.. 
L' ~1 tf/V + Jf)K..!fl\. oc.rn. 

E. ITpwsHaK H.l\eHTH~HKBUHH - ecTb, 
lcM. s:.Ji ~ 7-70) ~ 

DpH3H8K OCTBHOBKH - 8CTb 

...e,Jt/ < c., . 
(qpesB~qaUao KOpOTKHM, HnH oqeHb KpyToG TpeK). 

ITapaMeTpb! qacTJAU.hl onpe.n,em!IOTCH no cne.n,yiO!l\II!M ('opMynaM: 

p no ¢opMynau (5-I) 
~ntt. no ¢opMyne (S-2) 

P= P/4(LJ 
R - no ~opMyne (5-II) 
(ti~)z. = I 

. 

(5-I?) 

(-
)1 2 L),_ ~ 

(A-kJ~·l• " .. j 4A ~+A' +!A¥) *) (5-18) 
C6:5- '"' K~/1. '"/; J 

'*) KoppeJJHUHOHHb!M qJieH ~~ I~.'{J!OHJ:RCKBH Oill!l6tr.a 1' :·c)·•u i'~' r:3_I;&Tt!if: 
B nporpaMMy eme IIC E~C~CHbl. 
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.1 p - CM • ( 5-I3 ) 

LlR - CM. (5-!4). 

B. 
Ilp!t13HilK H~eHT!t1~!t1K8U!t1H - eCT:D 

IlpM3Hol.K8 OCT8HOBKH - HeT 

(.'> CM. (~i-3) 

oL CM. ( ~ •-2) 

R. CM. (~·-II) 

(4f")t. CM. (:-!6) 

(.4~Jtcu. c:-r5) 

A R CM. (~-!4) 

(5-!9) 

(5-20) 

B cnytaHx A, E, B ~H Ka~~ow rMnoTea~ B~~aeTcH CBOH 

neprpm<apTa. 

r. Jipr13HC.Ka l1;z.(eHTl1rlJJIIK8U!t1l1 - HeT 

ITpM3H<.Ka ocTaHOBKM -HeT 

~ CM. (5-I) 

(/.. CM. (5-2) 

R (5-II) 
P= Cc;: ~ 

cu. 

(A~.Ifcu. (5-!5) 

(A~)t.. CM. (5-!6) . 

A R CM. (5-!4) 
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.. 
nonpaBKa K yr~y ~ lUIH KOpOTKHX C~6Jl0ll 

OCTSHSB~HBSpm!XCH liSCTHU 

Yr~Y {J. H ot AJIH yKasaHHYX qacTKU 'on)Je,l{eJIHJOTCH 

HS ¢JopuyJI (5-I, 5-2). KaK BH,l{HO, f!'o. HBJIH6TCH :'rJIOM U6lt,l{y 

OCl>IO H XOp,l{O~ TpaeKTOpHH. 

Onpe,l{e~HB /f' KSK yroJI U6llt,l{y XOp,l{OH H K8,}8T6Jll>HO:Ii K 

npoeKUHK TpaeKTOpHH, sanHmeu KCKOMYH yroJI (!> uellt,Icy Kaca-

T6Jll>HOtl K npoeKUKK TpaeKTOPHH H OCl>IO 0 X B Bll,l{e 

r,l{e SHaK Bhi(5JilpaeTCH B Sal!HCHUOCTH OT 3HaKa tlaCTIIUI:l. 

!t\3 {8] CJIC,l{y6T 3aBKCKUOCTD M6llt,l{y )UIKHOii .l{yrH TpaeK-

TOpHI1 ,l{O OCTaHOBKH $K K HMITYJil>COM Ac 

OTKy,l{a 

r,l{e 

a£ - ITJIOTHOCTl> pa6oqew Cp6]lhl KaMepbl B r/CM3, 

£. - Macca. qacTHUY B ili3B/c2 

Rc - HMITyJIDC ( ill3B/C) • 

i1pm.tHTerpl1pOBaB ]ll1Jcp¢le peHU.HaJII>Hoe ypaBHemw 
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H rrepe~~H B cHcTeMy, r~e oc~ x HarrpaB~eHa rro KacaTe~~Ho~ K 

(5-24) 

r~e 

Ho CM. (5-7, ·5-8) B .Krc. 

lticKOMaH rronpaBKa Jp orrpe;n;e.JlfleTCH KaK 

~(:J") 1/ f (11) 3 
J(-> = oM'f:tj- x(S~<) ~ f- 3 Iii ' (5-25) 

:f,. 

~(sKJ = ~~~ } kll~dP, 
r~e 

$" 

~(g.,1 .,., •'.l>$ol J cospd 5 . (5-29) 
0 

llpH B~qHc~eHHH HHTerpa~OB M~ C~TaeM B03MO~HHM orpaHH

qHT~Cff 

• of ... ~ " 1..1:1../t -3<..nr- A<?- 6"" , ~~""" - .:Lr • (5-27) 

B~rronHHB yRaaaHHoe, rronyqHM 
- J ~~ .,~ w... 'r)"l 

8f3= ~l q_I.2J!/4·~~e -o,o.tJ.t·tl~r. +4DDG'!/6·ll~e -C1~D,1•U,. ). (5-28) 

ITepett~ B nocne~Hei1: <IJopMyne OT SK K ~nHHe xop:zu,t f.., #C... 

LK :: Vxt"t .. ) + !lt$1<) + ~(t:~ "\ ' (5-29) 

r~e 

(5-30) 

~opuyna ~H ~~ nonyqeHa H3 paa~o~eHMH B pH~ H ~on~Ha 

xopomo pa6oTaT~ apR usn~ £~ . ~H ynyqmeHMH npH6nKEeHHH Ha 

RHTepBane L" or 0 ~o 2,5 cu 6~H no,74o6paH~ KoaqxpHUHeHT~ 

Q.t1 (cu. 5-3). 
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C yqeTOU C~~ TOqHOQT:& pa60TH WOPMYHH (5-3) E~~Ha R3 

Ta6nRUH I. 

~opuynu w G:1 t9.,t)2: H {d(b)~. IIpH H3UepeHHH TOH:&KO ... 
pyx ToqeK 

0TKHOHeHHe U OT nepEOHaqan:&HOrO HanpaB~eHHH qaCTHU~ C 

npo6erou L H uaccott M Hs-sa KynoHOBCKoro pacceHHRH MOJKeT , 
6b!T:o sanRcaHo no aHanorHH c (7-38*), KaK v=L ,r' ft_:O-j)~J-, 
r,lle Y »i (npH V» d. , "'/ MOJKHO rrpeHe6peq:&). CMbiCH J' 
VI ~ Bl'J,lleH l'l3 CHOCKH K 8-54. 

Ly -
• .2--=>J.,'-J)- J:.(Y-jlJ'/ r,lle 
u J~1 (1 1 

-1 

J..2 = 1... (.t.f,!l.)J. £i_ 
I .Z ll}'ti' Xo ' 

YqMThiBaH, qTo ,llHfl uanhiX L MS (5-I2) cne,llyET 

~-cl. [ -1/·l ')11 ol 
~ "" M · K1 L V l r<f J "' IIOJIYlll'IM, Bb!IIOJIHliB c:, M!.mpOB8HMe, 

- 1 /).1,1_1~.1 3 [ M'- . _1__ pt. . 1 J 
tJ.t. = 6 \ pv JH~~t.. · H1+r 1- 1« + M1+ P1 1- /d. , 

t 

OTKy,lla CJie,llyeT, liTO 

2. (p - 1... !:at.. j_ ·(U,.1J~f ,_,z ·-"- -t £_ . _j__] 
(.:! ~~)~<Y,.,=:' C C4>S.,o( - 6 Xo ~\L pv / /!f1+P2 1- }d /'fl+f1 1- fd (5-3 I) 

~~. ~ ) 

- qz . t. t,,N . L (.u, ~ )2.( Ht t· -t J!!_ 1 -] 
~,)~,.,:=; t..Z ·c6.£ = 6 Xo ~~ pVJ [Hl+pz · f- 1d f1l_,.pt. ·1-}·" . (5-32) 

OCIIt. #Ill 
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Tae5Jm~a I 

TOtlHOCT:b Olpe)l;eJieHH.H yrJia fi 110 .JJ:BYM TOtlKaM ,ll;JI.H TpeKOB 

traCTJ.:YT~, OCTaHaBJIHBaDIIIHXCH B KaMepe. 

B~ >Bopoo llponaH 

!/[- p y;- p 

s ~. ~Jf' I 
CA 

,...,.... , ..... p 

~ f'>o ft:lF> ~ p.. '.tfl" t> f!>o ~~(!> f> 
•l. p ... a. , .... po..il. ,...a. , ... ~. pta, , .... pQtJ, pa~. 

o,s 1,6359 o,OB6li ~J "6!15 ~55'+.j ~1U'/f 1,5'1'16 1,6flt3 o,olfJ.1- 1,>116 f,f>93 0,0((0 1,5'10!> 

1,0 1, 67to o,toR!J 1,: '611 ~ 5'438 ., 0..!.1\? 1,5'118 t,6'tiZ 0,06!1 1,S115' f,5'5.H o,t)ffO 1,f'1Df 

1,5 1, '/156 o_145/t 1,~ ~ 1,53Y6 40J~ (,5'1.2D (,664/ ~()!,t' f,ff(J.. f.51t60 ti,O.lYO 1,5'1~0 

2,0 1,149.3 0,11R5 "~ fiJI 1,£261 40'159 f,5'1UJ f,6P'I1 (),111! l,r1oi ~s~ P,OJ.!~ 1,5'1o0 

2.,5 fJJ'Pf (),20.93 ~! '115 1,5tR3 0,05'3/{ {,51.!1 (,'!oJ.f 0,13.U "'5105 1,5'35'1 o,OJ'f6 f,S'fiJC 

10 
'---'----

1,1NOG (),..2334 " >1.2.! 1,5'10~ o,o61,3 ~51 . .21 1,!113 o,m> f,>fDJ f,S306 ~ ()J!Jf( 1,5'10() 

reHep11pOB3.111C:O TpeK11 c f.>~ Y.t (= I,5708) 11 o6pa6aTbi-

B3Jll1C:O 110 lj}OpMy. 13M (5- I)+ (5-3). MaKC1!M3JI:OHOe rre peM8ll\eHl18 KOHUa 

TpeKa B rrpOCTpa fCTBe K3M8pb! 113-33 H8TQqHQCT11 t[OpMyJibl (5-3) 

COCT3BJIHeT 32fL (npOTOH, 2,5 OM, nporraH), tlTO 3H3tl11TeJI:OHO 

MeH:Ollle VI3M8 p11 Te. I:Ollb!X OLJVI6 OK, 
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rJIABA 6. 

06pa6oTKa AAHHHoro TpeKa 

K AnHHH~ TpeKaM OTHeCeU TaKHe, KOTOp~e He BO~!H B rpynrry 

OC06IDC (eM. § 5 r11. 4). 06pa60TKa TaKHX TpeKOB IIpO:WXO,ZUiT B 2 

sTana: cHall.ana orrpe.n.eJIHeTcH HaqaJI:&Hoe rrp11i611HllteHHe ,J;nR rrapa.ueT

poB ll.aCTHUN, 38TeM OIITHM81l:&HOe 3Hal!eHHe. 

B 3Toti I'Jia.I:Se paccwaTpHBaeTCR cnoco6 B~l!HCJieHIIiR Hall.an:&Horo 

npH6JH1l!tCHHH B811HliHH p ~ .I~ i:; o< / r~e 
p - HlliiY1l:bC l!aCTHUH B nepBOU TOI!KC, 

~ - yroJI MClK.ll.Y KacaTC1l:&HOti K npoeKUHH TpeKa Ha X 0 Y B ll8!JBOH 

TOI!Ke C OCl>IO 0 X 

-fg.rl..- TaHI'CHC yrna MClK.ll.Y HanpaB118HHCM TpeKa H IIJlOi!KOCT:&IO XO!J • 

§ I. Onpe.n.e11eHne napaueTpOB qacTHU~ np11 annpoKI!HMaUHH Tpe

Ka napa6o11o~. 

CHaqana npOH3BO,lJ.HTCH nepexo;n B CHCTeMy KOOp,lJ.lt1Hi1T TpeKa: 

x: =(X,-X~p)~!f+ (Y.-- Yso)lU. lf. } 
Y/ --(x.--x~,.) h"nlJ +( Y.·- YeP) Go!~. 

i!'t-z~. 

lc"h 'f:::. X, - X.#. • 
-eiN GC1 'f= YN-':11 -e;;; 

• .e . .., = Y(X.,- X,) 1 +(Y,.,-Y,)l- I 

.. , I ~ 

/6-I/ 

/6-2/ 

/6-3/ 



Xcf- f ( IC,+ XJII) , 'Jcf ""J: ( !1, +Y.A/) ~ /6-4/ 

I-IJ..=I-Ix.-·UI$~+11Y, ·Sc",':f, H;..=-J/.x,: lcltlf'+ HY.· -~':!'. • /6-5/ 

llpoeKUHH orpeKa Ha IIJIOCK!JCT:D K o !J' arrrrpoKCHMHpyeTCH rrapac5o

JIOI 

X'=- Q !1'2+ c. . /6-6/ 

napru~eTpbl 4. 11 c , a oraKllte omH6Ka rrapaueorpa et.. orrpe;n;e

JIHIOTCH ITO BCeM BOCI~TaHOBJI6HHIDI rrpocorpaHCTBeHHbiM TO'l!KaM TpeKa 

Ha yCJIOBHH YHHHMyYil l})yHKUHOHaJia 
1<1 

;t:z. ,., .~~~~ ?. ( x;'- (a. ~{'~ c)l 1. , . ., ~ ) /6-7/ . 
"' '"' ,.z. N #I a. = N m ,· !1.- - ~x,.'. ~ y_.'L c-1 ,., f 

Jl) ' /6-8/ 

.N .tl .1'1 x 
' ' ... - tit o:;- t,l c;:- I ,J, ~x, . .;::.....!i;· - ~!I.- · ~Kr!:l c =· ,·::t •... , ,., f .~1 " 

£) /6-9/ 

"' "' Q) -::: .Jtf. f; ~,~+-: (~ y;t.}L 
,~f I I 

Ill ,., 'JJ 

r.t = ..:!:! . &; x;:'- Q ~ x: .y.·l.- c. 2 x: 
VG. ./1 .. 2. - ' 11 

c"•t 
~ 

/6-IO/ · 

/6-II/ 
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Onpe)leJIHeTCH pa;zuiyc KPH:BH3Hli napa60JILI B TO'IlF e !I' = 0 

M.K.. 

R=2~ 
) 

I 
x~. I(+ c. 

} 

p'>o ~ 
~'<o' 

/6-!2/ 

/6-!3/ 

} /6-!4/ 

YroJI )f onpe)leJIHeTCH KaK yroJI uez)ly npHUo~, npoxo)lH~e~ qe

pea TO'IlKH ( x; j }/, ) H ( x:; Y: ) H OC:&Il !/ • llJIH Tp6KOB ua

JIO~ KpHBHSHii yrOJI )i fiO'IlTH paBeH yrJiy U6Z)ly KaCaTeJI:&HO~ K 

np06KIUlH TpeKa Ha nJIOCKOCT:& XO 'y' H OC:&Il o'K' , fi03TOUy B 

KallecT:se saqaJI:&Boro npH6JIJUteBHH yrJia p npHE oaeu ( ~ + fJ ), 
r)le ~ onpe~enHeTcH HS (~-2). 

llJIH OU6HKH B6JIHqHBH 3x-paa6poca TOqeK OKO~O OCH CJie)la 

UH acnoJI:&aye~ ynpo~eHHoe :BLipa&eHHe 

I oa. . {ii. e:;, 
x = a.. aff·ll 
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ITOJiy~eHHOe H3 :~paKTepHCTHK pas6poca TO~eK OKOJIO annpOKCKYHpy

IO~eH napa6oJibl 1:9] • 3To BblpaxeHHe cnpaBe;llJIHBO npz ycJIOBitUIX 

..N » 1 , R >> .f1111 • 

ttol lr1 ~,~~)2. onpe;ll8JIH8M H3 YCJIOBHH IIHHHYyYa <fJYHK~HOHaJia 

W~o Z. 1r1 t:~~ . 
Jl 

W2:::: .:2. ~ [ l.-3- { .lo + R<Jl.:·t~c(Jt, 
{:-1 

r;lle 
I -~ (/)._. = vzN,/Ir $/i R . 

!tis ( 6-I6) cJie ;ll;yeT 

( 

.N' .N' -" I 1.\ -1[( II .t. rl J.. -i t~~ = '{, l(/:; (/),_ .. -.N ~ ~. <Jl'JR ~ (/)J - .N ~ (/)..j , 
2. .t -Z.[ .f .t ( rl ~]- 1. (At~<J.) =W..,,"·N· e .If&-;(/),- ~Q>~ • 

RMnyJioc P 6y;lleT onpe;lleneH ;llanee B § 3 1r1 § 4. 

§ 2. llpoBepxa Tpexa no KPHTepzro Jx . 

(6-I6) 

(6-I?) 

(6-IS) 

(6-I9) 

BenH~HHa Jx (cu. 6-I5) noxasbiDaeT paa6poc H3MepeHHbiX 

TOqex OTHOCHT8JioHO annpOKCHMHpyro~eH napa60Jibl. ll03TOMY erx MO

llt8T CJIYlltlriTo npe;llB8plr1TeJioHbiM KpHTepHeM KaqecTBa H3MepeHHH H no

K838TeJieM OTCYTCTBHH H3JIOMOB * ;l(JIH CJie~OB, KOTOpble ITO CB08H 

KOH~HrypaUHH MOryT C ~OCT8TO~HOtl TQqHOCToiO annpOKCrWHpOBaToCH 

napa6onon. 

ECJIH J}( < C!J 

HJIH tfx < .c" 
npltf 

npz 

P'~ Cto 

p' > c.,o }, (6-20) 

* To~Hb!M KJHTepHeM KaqecTBa H3MepeHHH H OTCyTCTBHH H3JIQ-
MOB HBJIH8TCH B8.1H~HHa ;(_.1- (8-4I). B03MOlKH8H 3aMeHa KP:viT8-

PHH SJ( paccuoTpeia B n. 2,§6,rn.6. 
62 



p'=f;~/f~J, ii=J(H.+II-"'}, 11.=-ll.;!+t.g.~..(fi.·:KUJjr+.tf.aSt"nf3), (6-2I) 

TO C1l:I1TaeM TpeK ~OCTaTOqHO rJia~KID4 l1 onpe~eJIH 3M HaqaJI:&HOe IIpH-

6JII/Illt8HI/Ie no napaMeTpaM' napa6oJibl, arrnpoKCHM~pyol!leti TpeK no BCeM 

1/13MepeHHb!M TOqKaM, KaK 3TO Oni/ICaHO B § I HaCT)fll!l8M rJiaBbl. 

ECJIJ/1 XOTH 6H O~HO 1113 YCJIOBI/Ill (6-20) He B mOJIH8HO, TO, B 

3aBI/ICID40CTIII OT qi/ICJ!a ToqeK Ha CJie~e, JI!.i60 rrp0~3BO~UTCH ero 

OT6paKOBKa (IIplll ;{~ 4) C Bbl~aqe~ npiii3HaKa 

+++00 000 000 025 

--3 I 
(6-22) 

JIJ/160 OH ~6JIJ.iTCH IIOnOJiaM, C ~aJI:&H6HWl1M orrpe~eJI3Hl16M l'lMIIyJI:&Ca 

no TOW IIOJIOBl'lHC, ~Jlfl KOTOpOti ycJIOBl'lfl (6-20) B >iiiOJ!H8Hbl ( d.- III (!:> 

Bcer~a onpe~eJIHIOTCH no nepBOM IIOJ!OBHHe). ECJ!l'l yCJIOBl1fl (6-20) 

Bb!IIOJIH8Hbl ~Jlfl 0661/lX qacTe~ TpeKa, TO ~JIH ~aJI:&d6MWHX pacqeTOB 

3a K03~H~l'leHT napa60Jibl npHHHMaeM HX cpe~Hee 3HaqeHHe. 

a. = 0,5 ( a.z-+ ali). 

ECJIJ/1 YCJIOBHH (6-20) HH ~J!H O~HO~ qaCTl'l TpeKa He BblnOJIH8Hbl, 

TO TpeK 6paKyeTCH C neqaT:&IO IIP1113HaKa (6-22). 

uyJie 

§ 3. 0rrpe~eJI6HH6 HMIIyJI:&Ca IIO ~HHe npo6era qaCTH~bl B 

KaMepe 

(6-23) 



~nyni>c P,tt (~) H ero omHCSKy onpe~eJIHeu no cpopMyJiau 

(5-I2) In (5-I3). 

EcnH aa~aH rp~naaaK ocTaHOEKH qacTHnH H npHaHaK H~eHTH

~HKanHH, TO P~(:~ H ero omHCSKa, onpe~eneHHHe B aacToHmeu 

naparpa~e, cqHTcDTCH OKouqaTeJII>HHMH H ~anee E nporpauue 

He yTOqHHDTCH. 

§ 4. 0npe~e1.8HHe HaqaJII>HO~ oneHKH HIIIIYJII>Ca no Kplt1EH3He 
TpeKa 

]lJIH onTHUaJII.aoro onpe~eneHHH oneHKH unyn:~>ca qacTHnH P , 
KOTOp&a ~aeT CSncK Toqaoro onpe~eneHHH HYnyn:~>ca (cu. rn. 7,8) 

I 

Heo6xo~uo nonytHTI> E03MOltHO CSonee TOqHoe aaaqeHHe rumyni>

ca B uyneEou npi:CSnueHHH CSea CSon:omHX aaTpaT EpeueHH Ha 8BM. 

~llfiYJil>C onp€~eJIH8TCH1 HCXO~ H3 cpe~He~ KpHEH3HH napa6o

JIH, annpOKCIDoiiiip;)DII{e~ npOeKnHD TpeKa, C yqeTOM HOHH3aUHOHHbiX 

IIOTep:D * Itt H801HOpO~HOCTH uarHHTHOrO llOJIH, K8K 3TO IIOKa-

3aHO Hue IPJ (eM. TaKllte § 6, rn. 6)· 

lilHTerpHpyH ;ypaEH8HHe ~IIIlt8HHH E H80~HOpO~HOII uarHHTHOII 

none C ytreTOII TC,piiO:EeHIIIH 

ae,= f. (-H~+ ~ ( H,·~P + fi!J·*-"P)), 
t:ip fl-;C '· (6-24) 

IIH nonytraeu aaEl:CirWOCT:D uez~ yrnou noBopoTa ' H nnocKoil 

~0~ E BH~e pa::JIOlteHHR 

!If ]lJIH et TaKHe H Cp8;lUIHX pa~HanHOHHliX IIOT8pll. 
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~-(~J~:~ + tf~~~J£-f g(:r%.~~~ 
t!.ftfld 

r}le npoH3BO}lHhle OT -~ no ~ ( Ill&, ·~&, d-5!. 

(6-25) 

ypaBHeHHH (6-24) H HBJIHJ>TCH !f>yHKl.UfHMPI OT P, P~ H. H' . 
TpaeKTOpHH MOZ6T 6hiT» 38TIHC8Ha B BH]le 

~ 

~('$)- J -kit(Jd1, • 
0~ 

'(!oSJ • 5 ~fd~ . 
• 

(6-26) 

fiepe£1]lH B CHCTeMy KOOp]lHHST paCCllHTSHH0£1 TpSOKTOp!lut Tpe

Ka H annpOKCHMHPYH STY TpaeKTOpHD napa6o~OW BH]la 

r}le Xk - paCCTOHHHe M8llt}ly H8ll8~0Y H KOHUOY Tpa~~KTOpHU, no

~YllHM H3 yc~OBHH MHHHMyYS !f>YHKUHOH~a G{£ 
~IC £ 

q"= J (~c-sJ- a("<~rtY- c.] d~ (6-28) 
0 

c~e}ly~ee BhlpallteHze ~H Gl 

a= 1 { (~1. + 1( ~2./K + 1( %J:!! + k( ~J:5!}. 
(6-29) 

C ]lpyroft CTOPOHhl, annpOKCHYHpyH Y8TO}l0M HSHM3HDWMX KDa]l

paTOB H3MepeHHHe TOllKH TSK0£1 lite napa6o~oj;l B CHCTe .• m KOOp]llniUT 

TpeKa, DO~YllHM: 
Jl .II .N a. 

n 1/~1) ') 14.(2:,-fj£- '>Iii ~jr,;-1!} 
u.~= .f:;tl• t:::;tl' ,wo 

{J#+f) (2:,·-b'- [ (~·-f'l'1l. • l»• II J 
fipHpaBHHBSH Q I( a* , TIO~Yllml 

(6-30) 

(6-3I) 
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.-) 
Pa3p€W8H 3TO B~pazeHHe OTHOCHTen:&HO p t 6y)tell HYeT:& 

R~-..2.~ '} 
n = ~~~/h H 
r~ C4>)<1( ' 

H = (.tlx· Co1f' f 1-1!1 knp) flj.J.. -H:t-, 

H',., (dHx ~('-t ~-St.·IIIJ\ tn~- ol.Hi!: 
d$ d$ () ~ aS , 

H" == (dz.Hx ~f'+ tt•~-t2.SIIJ~\ta.x..- alHil! 
d$~ ai ~._ 'l a -eL $,~., 

~- H,·~f!>+ fltJ·1c.·n~, 

ll(j(_.. {;sJ6 J.l(y ,_. 
XJI• C(!f I T #1:/ '""~' J 

•) ilO)tp06HN~ BNBOA (6-32) CM B rr. I, § 6, rn. 6. 

66 

(6-32) 

(6-33) 

(6-34) 

(6-35) 

(6-36) 

(6-37) 

(6-38') 

(6-39) 

(6-40) 

(6-4I) 

(6-42) 



qJ! = -~fel1 x,!. -V.t+o--L P{H~) 
tt!l v.s l ~ ,_..,.~. '"1 x. · K 

di.P £'" dP{ 3 eLP _,_v.t.+v"J #(I+~) 
;;;t= (f'o~.&"-lj1~ • tl$ - V ;n-2Q~V'~{1- V'!J - d$ x;i( 

V - CKOpOCT:D ll8CTHUhl B e~HHHU8X C.. , 

£ - wacca qacTHUhl B MaB/c2 , 

+ 
,ll;Jlfl f.-

(6-43) 

(6-44) 

~ 
1
a1t H Q111 ~.t KOHCT8HThl, X8p8KTepH3J'IOlllH6 ROHH3•lUHOHHb16 TIOT6pli1 

B cpe~e, ;ztJIH 1<, K, p • e COOTB6TCTB6Hfi0 , 

K;,e - Koa!Jl(fJHUHeHT a<I.J<PeKTHBHoro YB6JIHlleHli1H pa.znaUHOHHoi1 ~JIHHbl 

( § 2, rn. 9 1t1 

~ • O,OI4 lBJ 
tro) ) 

IlpH lt!CIIOJI:D30B8HHH WOPMYJihl (6-32) HOOCiXO~HIW YtiHTblB8Tl>' llTO 

u ""' d/1 rl (;/$'- ,l(DJilltHhl c5biT:O llblllli1CJieHH TipH IIOMI1H8.l:bHOM 3H8lleiH'!l-! 

V.MrtyJroca f , KOTOpoe He H3BeCTHO. Il03TOMy B rtporpaMMe TIO

CTpOeH CJI6;ZI.J'10ll\li1il HTepaU,HOHHblt;l npou,ecc: 

ei~P tJlP 
dS H d$1.. 

p:po= c,3HR 
c;;;;;-

BblllJ.10JlHIOT }fl ITpltl 

(6-LJ5) 

H. TIO/!.Gl'Cl.BnHJOTC.fl B (llopMyJiy (6-32), lW'l'OpaH ,1J;86T HOBOe 3H8ti6HI1e 

f. TipH 3TOM P CHOB8 llbltlli1C1IHIOTCH ~ H :~ H ITO;ZI.CT8B-

RHJOTCH B (6-32) H T.~. 

MTepaUHH npeKpamaiOTCH, ecnH ~a nocne~oBaren:oHo nonyt~eH-
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O,OOI·p • 

llpaKT!rfqecK:f Tpec>yeTca He C5oJiee 3 HTepauHit. 

YKasaHHaa JaeTOmtKa nosBOJiaeT onpe.neJIHTl. p. .ltJIR Ta:ateJiwc 

qacTHU c ClrfCTeMlT!rfqecKoit omHC5Ko~, He npeB~maD~eU 2,3% B cauwc 

HeC5JiaronpHRTHWC cJiyqaax. 

O.nHaKo Ml oumC5oqHwc rHnoTes HTepaiUIH uoryT He coiiTHC:L. 

9To C5HBaeT B TO~ cnyqae, ecn!rf HMnyn:Lc , onpe.neJiaeu~~ no KpHBHS

He TpeKa, ueH:Lm~, qeu KYnyni>c, onpe.nenaeu~it no Blrf.ltlrfMOYy npo

C5ery .ltJIH ,naHHOit rlrfiTOTe3~ 0 TpeKe. 

lloaTouy B aporpauue .nonycKaeTca He C5aJiee IO HTepauH«. 

EcnH :ate .ltJIR pacJuaTpHBaeuo~ rHnoTes~ o qacTHUe nocne IO HTe

pauuit 

P9- P,o > O,OOI · Ao 

( Ps,P1o - HMITYJI:LCH ITOCJie 9-oU lrf IG-U •uTepaUH~ COOTBeT

CTBeHHO), 

TO rHITOTeSa C5paKyeTCH C BH~aqeU npH3HaKa 

+++00 000 000 025 

---3 J 

T.e. C5paKyeTCH aHaJIOr!rfqHO CJiyqam 

(cu. 6-50). 

68 

1 ., 

'] 



00061Al CJIY118611 B»JIH6TCft onpe)leJieHHe HIIIIYJI:&C~l nepBH1lHOI 

(ny11KOBOI) 1l8CTHnH. nnft npHB6){6HHft HIIIIYJIDC8 K ~~01lK6 BS8HIIo

){61CTBHft HCIIOJIDSyeTCft WOPIIYJI8 

o -P.. + 2e.9 r 1 - nwii'Cl. ~~~ J 
(6-46) 

r)le 

Jk,IC._ BXO){HT B T8CiJIHicy' KOHCT8HT. B ){8JI:&Hei1mell P1 He 

HSIIt:HfteTOft. 

(6-47) 

EcJIH ze Kauepa oCinyqaeTcft nyqKou HeiTpaJI:&HoX qacTHU, 

TO B T86JIHU6 KOHCTSHT S8){86TCft P~ = 0. B STOll CJIY1186 

BH)l6J16HHH CJ16){8 nepBH1lHOit 118CTHnH He npOHSBO){H~'Cft. 

§ 5. flpoBepKa ){OIIYCTHIIOCTH rHIIOTeaH 0 118CTUU6 IIO KpH

TepHIO 9-. 
flpone;z~eM cpa:BHeHMe Hlmyn:&ca Pp ($) , :BH1lncneHHoro no 

rrpo6ery (6-23, 5-12) H HMnynDca /}t(ct) , onpe;z~e;IeHaoro no 

KPH1!H3He rrapaCiOJIH, K8K IIOK838HO 1! § 4 H8CTOHI!l6~ rJI81!H. 

Orrpe;&eJIHII B6JIH11HHY 

Q ~(~.f.~(QJ/ 
ifP = AP~ I 

(6-48) 

r;z~e 

(6-49) 
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BoauoaHY c1.eAYD~e cnyqaH: 

a) 

STo oaHa~aeT, qTo ecnH npHHHT~ ~aHHyD rHnoTeaw (J-) o 

uacce qacTH~, TO HUnyn~c no BM~uouy npo6ery npenYCHT Ha 

C~ OmH60K KYnyn~c, onpe~eneHH~ flO KPHBHSHe. Cne~OB8T6nD-

HO, npH ,lJ,OCTBTOtiHO 60nDWOM C1.t. , ,lJ,BHHaH rHnOT638 fl- He-

npHeMJieMa. noaTouy ranoTeaa 6paKyeTCH c BJQaqeit npHaHaKa 

++00 000 000 025 

6) 

(6-51) 

B aTOM cnyq~e ~ pa60TY 6XOK8 TOtiHOrO onpe,lJ,eneHHH KM

flYXDCB B~aeTCB 

(6-52) 

qTo o6ecneqHBae·~ npaBMn~ym pa6oTy 6noKa HHTerpmpoBaHHH 

ypaBH6HHH ~Rae: iHB ( rx. 8) , yqHTYBa.J)JI{ero HOHH381G!OHJWe n~ 

TepH. 

B) 

~< 0. (6-53) 
B aTOM cxyqHe MO&HO cqHTBTD, qo.ro qacTHUa Blillllla Ha Ka-

uepy. llrul pa6oTu 6noKa (rJI. 7) BY,ll,aeTCH 

(6-54) 

Peayn»TBTY pa60TY aToro 6noKa HCllOJIDSYDTCH B ,lJ,anDHeitmeM 

(rJI. IO) npH orrpe,lleneHHH BeTBeit pacqeToB. 

70 



§ 6. llpHHOE6HKe K rnaBe 6~ 

J. BHBO~ ~OPMYHH (6-32) 

· HKEe npHBO~KTCH BHnonHeHHHii B pa6oTe (II] pactieT MMrryJII>

ca qaCTHUH C yqeTOM HeO~HOpO~HOCT~ MarHMTHOrO ITJJIH ~ MOHH3a~M

OHHblX. ITOTepi> npH arrrrpOKCMMa~vm ITpOeK~L'!lil TpeKG~ IT :ipa60J10tl. 

~a ypaBHeHHH nopeHua cne~yeT (eM. (7-I0)+(7-I2) ) 

(6-55) 

r~e 

(6-56) 

( P - MsB/c, H-Ktc , qacT~~a o~H03D.P'1ll:IIaH). 

3aBHCHMOCT:& f'=~(1) MOJKeT 6h!TI> rrpe~CTaBJien.a B BH;n,e: 

(6-57) 

r~e 

~1= ~~~=o = ~· o,; H' (6-58) 

'- 1..#.j = _1_.o,3fH"+EtH~-2.H'<jJ + 
,;- 6 d~l ~:0 6~ f l' I ~;>" 

+o,?.((36'1f+'tBII")iao~. + C:, • .~.(.2BXJ'ta':lJYJ + pi,_[:.H(~;t] + (6-60) 

+ ;~[ (-1/t.ta.;.-!tJs ~ +o,~(~.,~.(-~~+(9-,C#i~JB)+~~·~(;: .. :-H~J]. 
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VIs aToro Blill\HO, tiTO p.,,p .. ,l3 - g)y~KUHH P , uarHH'r-

HOrO TIOJifl J.1 L'IX IDOUSB0,7J;Hh!X B nepBOtJ: TO'IlKe. 

~o - onpe;n.eJIHercff US HatlaJibHOrO YCJIOBHff, KOTOpoe y;n.OC5HO 

Bb!CipaTb B BU,7J;e 

.:i{o) "" Ye-s"-)= 0 .J (6-6I) 

r;n.e 

~ 

.Y (-s) -= J h'M.(~<sJ)cl1 
0 

(6-62) 

I{oopJ~IilHa Ta x TpaeKTOpUiil COOTBSTCTBSHHO onpe,7J;SJiffSTCff 

KaK 

5 

xc~. -==- ~ ~c~>) d~ . (6-63) 

.. ~ A~ 
Bo rcex .z;.aJI &IIelillllilX BHKJia;n.Kax vy;n.yT YliSPJIU1BaTbCH trneHh! ;140 '.J. 

~3 (6-6I) C yqeTOM (6-57) !.1 (6-62) CJie;n.yeT 

1.. J. .!:~,) A';( -f J .f 1.1.) Po(l.- 6P,~"- + r• -;;/1'-:>K- 6PI.~I( -
(6-64) 

-f J 1 1 1 1'1. -18 1!> 1_ 3J3 - l-Po + JJP-r'.Jit+ 3ft- 'J" -r ;v,-'J ~I<- :zv p, ?"' = o . 

IIo;n.c~'aE;;;nR s (6-64) pa3JIOJ!WH!.1e f3· no cTeneHHM ~IC !.1 nplilpaBII!tl

BaH tiJISHbl C O;LI.l1h 1KO:Bb!Mitl CTenemUIItl, ITOJiytrltlM 

( i. .I 1 .I~ 1 -') ~o =- J..~1·Jrf .Jf~·:J~e + ;; ~J ·1,. ' (6-65) 

0TKy;n.a 

,_. [ 1. , . f Jz i J] .z ?thj3=- ~~1·Jxc-3/.I.''JK+.Lf1;·1JC_J+f16+1A·1 +PJ·:$ 3 -
(6-66) 

-J[- J1:J! t-4-f'f-:l;~ -1f/1xl'+ f/-1 3
] 7 
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CO$~= { -1[ f;p/:I:-f!J73:3 +~.;'1.!1. 
(6-67) 

nocne rro~cTaHOEKH (6-66) H (6-67) B (6-62) z (6-63) no

nyqHu: 

(j(s) == Jp,(-~1(·~+:51)+ JpJt.(-5: ~+ 1) t-

+ 4PJ(-!~ 1+&V-.;Jp!f1; ~-r3:$;1/:-~t:tx11+.2:tV, (6-68) 

X{-.riXr~"J == ~ -l~rc+f>f( /a 1;-J11J+ $iK-.5"-- t1~). 
(6-69) 

Terrep» rrpoHaEe~eY arrnpoKCHYa~HD KPHEO~ (6-68)-(6-69) 

rrapa6onolt EH~a 

y·= a. (~-Jx:l(/ +c. 

H onpe~eJIHY Gl HS YCJIOEHit YHHHYyva <lJyHK~HOHaJ:a 

~I( 

Qt = J [ ~C~r Q. (XC~) -1 X.(-s .. ljl-- C J J. ~ > 
0 

KOTOpae HM6Df B~ 

.t 

~-::0 1 

"JQ~ 
rc=o. 

7J 

(6-70) 

(6-7I) 

(6-72) 



trL 

• 0 

(08-9) . ;f/f~J+/FFJ~'-;rtt'!f-;;.~J~.;"'-=-SP/":x;j-"A;)~ rpf.~ 
"'f "f 

0 

( 6l.-9) ( Jlf r'voa" .,_rJ~-]-~- "f·-rl~ _ "r~(-r' _ = rpCr .s Lf ""F E • 7 i' 7 ) 
'liS 

(U-9) 

0 

( 9l.-9) • ,, '"(£9 08 - YP~,("xf -1C) ~ 
~ ~f - )(f 

.s 
"f 

''J 0/riTI- IJirt = [ Yp,(•,.+x) n --1" '>ty "'f 
8 , 'l "f 

( Sl.-9) 

( ttl.-9) 
0 

= fp7:("Xj -:~;)~ 
"'f 

(~l.-9) 

BRH9UORhR~ YUtr XHft~trOX909H '~OUBdJ9~H~ trBd nem~uHg 

(~l.-9) 

0 0 

s:Pl"xr-~~f ""f -
7

[ ~j:)lllxr-x~p 

fP/~i-~J-c~ ,F- s;,l}fxr-)C>s ~p~~ 
"f "f "5 

o~h ·~eRtreuo (cl.-9) ~ (Il.-9) £~ 



OTciD~a rronyqaeM 

~.. dll. ~.. ' 1- ~ ll ( ( .. ~ J j -1!:/1 ~"A J,. &1r. ::l~<: 3 J ~~~ j('X-jx'Y ~- 1" 'd(lt- ""; ~ =-3,,or1-!.&ofl-- ~tTofJ -t 
11
-;_i t, . (6-81) 

0 0 0 

ilocne ITOl\CTaHO:BI:Uf (6-77) li (6-81) B (6-73) 6y~eM HMBT:O: 
/I 

1.. f(..ftl f{cf!t_ \ 5 1_(~) L J.. (1i.)i :f.t-1 a= .2-L I cH4,.: fl-ld&*~o IC + f d~VJ~!K + S6 a-5 j~~ I(J (t;-82) 

llapaMeTp Q rrapa6onhl (6-70) MOl!teT 6h!T:, orrpe~eJJeH 

3KCrrepliM8HTaJI:OHO (0603Haq~1J.f ero Q~ ) MeTO~OM l!aHM8H:Oill!AX 
.1.. 

KBa;npaTOB JA3 cpyHI<JJ;JAOHana Q~ rrp!A annpOKCJAMaJJ;JAil JA3MepeHI!hiX 

T0ll8l< ( X,; J·:J·· ) 
J(' 

~L = ~~ ~i- q,(x,·- t~IC.l- c )2-' (q-83) 

r,zte CliCTeMa KOOMliHaT Bhl6paHa TaK, qTO #1 =JIJ(=x,=0. 

i>Q! = 0 
~a.~ 

ltla (6-84) Hueeu 

z. 
(J Q!) = 0 
'4'C 

J{ -" J( 

Q 
.Jt/ ?yL(x:·-fx~<).t- ~:1< ~{x,·-Jr,.).t. 

- C't:/ l";,.f ,af 

3 - .JI f_(x~.- JxK}" _ {J:.(:x,-fx~ef1;; 
~f ~~ J 

llpJApaEHHBaH q 3 JA a_., JA3 (6-82) nonyqHM 

(6-84) 

(6-85) 

i [ ~~ \ f...(~) ~ 1 (~ \ .t. 3 (t!l_ f 2-J (6-86) 
a...J =;., ~d~!1·o 7 

.t \d~~:;.t + 1 d~'JI;!~< + s6 d~);;~ . 
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!10,ZJ;CTa:BHB E (6-86) BblpallteHHfl (6-58)-(6-60), npH,ZJ;eM K ypa:B

HeHH~ OTHOCHTenDHC p B Ha~anDHO~ TO~Ke. 

PemeHHeM STOTO ypaBH6HHfl HBnHeTCH BblpallteHHe (6-32). 

2. B03MOlltHOe ynyqmeHHe M6TO,ZJ;RKH Bbi,ZJ;eneHHH HSnOMOE (§ 2, 

rn. 6) 

B § 2, rn. 6 HCllOnDSyeTCfl KpHTepHit J'~ ,ZJ;n.H Ebi,ZJ;eneHHH 

HsnouoB Ha TpeKe rpH HaqanDHOit annpoKOHMaUHH. O,ZJ;HaKo ,ZJ;nH cny

qaeB ,ZJ;nHHHbiX cne,ZJ;CB c 6onDmHM TopuozeHHeu, oco6eHHO B ycnoBHHX 

CHnDHO H60,ZJ;HOpO,ZJ;HCrO MarHHTHOrO non.H, BenHqHHa J.x (6-15) 

OKaSbiBaeTC.H 3HaqH~6nDHO 6onDmeit, qey HSMepHTenDHa.H OIDH6Ka, TaK 

KaK TpeK pe3KO OTXHqeH OT annpOKCHMHpy~me~ napa60nbl. ilOSTOMy 

Cg H cff (6-20) Heo6XO,ZJ;HMO 6paTD ,ZJ;OCTaTOqHQ 6onDWHMH, 

qTQ CHHE86T B03MOJHOCTH Bbi,ZJ;eneHHH HSnOMOB. 

npe,ZJ;CTaBnHeT HHTepec onpe,ZJ;enHTD ,ZJ;OBepHT6nDHble rpa

HHUbl B (6-20), HClO~ H3 OC06eHHOCTeit TpeKa H KOHWHrypaUHH Mar-

HHTHoro nonH. 

PemeHHeM CHC~eMbl (6-72) flBnH~TC.H BenHqHHbl ~ (6-82) H C 

(! = 1 [-ff":J;- t~ .1; + 3}( l~,,3- 31!y 11<+_}. 
• (6-87) 

l10,ZJ;CT8BHB (6-87) H (6-82) B (6-71), nonyqHM 

. Q~ :t[ 1 t 1 1- ' L ( 1 6 J 2 J 3J ':"~ = i! jfi·-:J~<--~f~f3·3k -+do ii~t+f1fJ+l(1fy1~r . 
I 

(6-88) 

0603HaqHB qe}e3 JP~ cpe,ZJ;HHit KBa,ZJ;paT OTKnOHeHHH TpaeKTOpHH 

OT napa6oJlbl
1 

sanHm€M 
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ft= L (":;~Q/=m1t+l~fJ-1K+.aoal+f,~~+2,~)!!ijJ:. 
(6-89) 

BeJII4liHHa cpe~ero Klla~paTa OTKJIOHeHHH HsuepEIHHoit TO'IKH 

OT ocH napa6onw uozeT 6HTD o~eaeaa KaK 

- t... --.4..t -.:.(!+ t".Job + E"?'J =- .fz.+ e~ ... +e;."'" ·' 
r~e 

ez.,~-Lt = $)"'.1, (cu.{?-62)), (6-90) 

£l~ 1 ~aeT cpe~HHM pas6poc TOqeK OKOHO OCR annpOKCMYHpyro-

meit napa6onw v. uoaeT 6HTD rpy6o oueHeHa KaK 

'I (~.U,~JZ. .L :13 
~~-.t =-,t//·.fO- pvj Xo , (6-9I) 

Ecn111 MH KPHTepHH OTcyTCTBRH R3JIOila (B Haqa;IDHOU np!t16JII4-

zeHHI4) 14Cll0JID30B8Tl> B6nJ4qJ4Hy !!len ;X2 , r~e ll'li/7 ;1.2- eCTD (6-7) 

C llO~CT8HOBKOit (6-8) 14 (6-9), TO BMeCTO yCJIOBHM :6-20) 6y~ell 

Hll6TD KP14T6piiiM B Blll~e 

..- Yfi{~4~~ . - Vdi"(c<'~_..,.n~:) (6 92) 
A.t-c ~ <11k17f!< ~1 + c y.J{ , -. -

B (6-92) rpaHZIUi nonyqeHw 143 ycJIOBHH cTaTHC'mqecKoro wy

ua 1431l6P6H14M 14 MHOrOKpaTHOrO pacceHHRH. TpeK cqHT l8TCH He LU.48ID-

mKY lllanoua, e~H ycnoBHe (6-92) B~nonHeHo; a~ecD c - npoHa-

BOnDHaH KOHCT8HTa, BH6HpaeuaH 143 yCJIOBI4H B~~eneH~H HSHOYOB Ha 

yron, 60JIDWHD sa~aHHoro. 
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rnABA 7. 

~eAeneH~e OTIT~Man~HOH ogeHKH ~o( 

§ I. Cxe'a pa60Thl 6nmta 

EnoK OTIP€AeneHHH OTITHMan~HO~ O~eHKH ~0( COCTORT R3 ABYX 

BeTBe~ (eM. p~c. 5). 

llepBaH B€TB~ npe~H83Ha~eHa AnH BH~RCneHRH t3~ Ha ~aCTR 
TpeKa MeH~ille ~H~ paBHO~ OTIT~Man~HO~ AnRH~ onpeAenHeMO~ HS Co

OTHOilleH~H Mel!t~;y ~3MepRTe3I~HOit1 OID~6KO~ Ill MHOrOKp8THW pacceHHJ/leM. 

Ha TpeKaX T8KC ii AJIIIIHbl OCHOBHO~ BK3I8A B Olllii!C5Ky A8eT ~SMep~TeJI~

Hb!M paa6poc TC'l!elt, IIOSTOMY AJIH IIOJIY~CH!Ilfl OTITI1M8Jl~HOM 0~81!K~ ftjcJ... 
MOl!tHO BOCI!OJJ~:: OB8TDCH IIpOCTOil A1118rOH83I~HOtt ll8Tp~~etf, He BBOAfl 

MaTpllley MHOrOl:paTHOro pacceHH11fl. K BeTBlii C M8Tp~~ei1 Mbl OC5pa

~aeMCfl B TOM cny~ae, 8C3I~ ~IIICJIO TO~eK Ha OTITliiM8Jl~HOti AJlliiHe 

MCH~me He06XO~.liiMOrO ~Jllii OHH H8YA8~HO crpyrrn~pOB8Hbl. 

§ 2. OnpE AeJieHJ/Ie onTIIIMaJI~Hoti nnMHb! ~ onm 

KoopAIIIHa~hl 

Ke "I" BAOJI~ CCIII 

X' Ill Z1 TO~eK TpeKa 'HarrpaBJieHHoro 

t1~~MoryT C5uT~ aarmcaHu KaK 

{
x;:: o 
Z!=r 

rAe 
I 

[ 
x; = 5 
z~ == r-~-; st ~p, 

s 
8 

- npOCTpcHCTBeHH8fl A3IIIIH8 Tp8Ka, 

- yron Ml or~KpaTHoro pacceHHRH {II} 

(7-I) 

B TOll-

p - rrp8Bhlill€Hliie A8MCTBliiTeJI~HOrO 

~eHIIICM, paBHilll 0,5$8 . 
CMe~eHRH H8A cpeAHRM CMe-
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( ~ M ~ - Re3aBHCMUNe cnyqaUHHe BenHqKHU C ~McnepCHHMH 
!aS !ilS3 

( l!J2. 1 T H 2.tf COOTBeTCTBeHHO, r~e .()= ~/ Xo , 
Xo- pa~HaQMOHHaH ~HHa. 'CK. TaKze CHOCKY K 8-54). 

B~nonHHH llOBOpOT Ha yron oL, H3 {7-1) 6y~eM HMeTb 

C yqeTOM H3KepHTenbHMX OWH60K ~~ H £~ 

X.z. =- T-~t.'nol.. -1$-S.fin.c.-»-lt'nt:J(o~ S.C81J. +c ., ~' {
X1=~,- T-11-itrL , 

X. = Tcos.c. + tl 1 1 , 

(7-2) 
Z~ = Tc:Md. + f ';1-8 ·CI>SJ. +f·c.tJU. "~ :l·*"nt~.. + ~~ , 

)(qHT~BaH, qTO ~nH onpe~eneHHH OUeHKH ~ol DO ~YM TO~aM 

KCllORb3yeTCH ~opuyna 

( t tj ~ )o'4tli.ICQ.. = 
ZL -Z.1 
X.a.- X., ~ 

noJiyqeu ~nH uamu owm6oK ( i:. , J , 1J ) 
(7-3) 

{/g.t.J~ = ( t~-ti', -EK.t.·ftrJ.. +Ex,.~--+1) J-Uj-i + V·t/J:f-~-1 J-tl« )~ _, ( 7-4) 

r~e 3=S-~oL. 

0TC~~a OWH6Ka fJoL onpe~enHTCH KaK 

(/J~rJ.)2_=J.(t:z-£)(~c!)2._1-J. +J iJjUJJ-~ J (7-S) 

r~e 

(c'l: -ex t3rJ..)2.;:: §R' (7-6) 

0nTHK8JlbH8ff ~nHHa onpe~enHTCH K3 ycJIOIHH 

(?-7) 

.i. - J, 

a~ ( 11t~ot.) --o , 

OTKy~a nonyqHM 
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[
. !l) ,s-1); 

1onm :::: e y rfl) :tG9,jO( "3 
(7-8) 

,llJIH Cp8Bll6HMH C TpeKOI& 14CIIOJI1>3Y6TCH B6JU!qJIIHfl 

I 
~-"'· = K 3onm., (7-9) 

r~e K B~6paHo paBHHM I,S. Onpe~eneaHe ~~ 
~880 B § 5 3TOU rnaBY. 

§ 3. Me TOn OIIP6li6JI6HHH f1 d. 

~a ypaBHeBHH !opeaua B TOPMOaH~e« cpe~e 

..., -+ 
(~ '1 [ .. --] o .LP - =-uH+,L;...~ d c . p d:t ( 7-IO) 

nocJie nepexo~a K nepeMeHHYM ( p , cl. , p , $ ) noJiyqo cHcTe

MY ~·~epeauHaa»HYX ypaBaeHHi 

~= r~f- H~+ t9fi((H}(·~~ + Hir*."f')] , / 
(7-II) 

aoL= g (1-1y·c.o:56- H~·lln!) . d$ pc ,-
(7-!2) 

,llnH onpe~eneHIIIH ~ 

(7-!3) 
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r,11;e 

f<~) = p~(H1·~r- H..·Jcn!). (7-14) 

0TCJ>,ll;8 

(7-15) 

j 

-jt"nc((1)=Jcitcl 0 + If(S)d~, (7-16) 
0 

~! = t,_.,{c-s; (7-17) 
cJie,lJ;YeT 

(7-18) 

ITO MCKOM~M ITOrrpaBKaM J .i!c 
A 

K HaqanLHOMY npH6JIMSeHMID ~. 
/\ 

Ill Tt;o<o .J orrpe,1J,e;reHHOMY B 

§ 4 rnaB~ 6, nonyqMM 

(7-19) 

(7-20) 

,llJIH ynpOIJieHH.R BliqMCJieHM£i Mbl npM6JIMllteHHO no. IaraeM 

,.,., - ~.· 

4~.:. J 
(7-21) 
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r;n;e 

YK838HHME npH6HHXeHHH orrpaB;n;aHH TeMt qTQ KOMITOHeHT~ 

MarH!IITHoro rroJ ff Hx H H:1 Man~, nosToMy «. cna6o 

3aBHCHT OT j • TaKHM o6pa30M, BBO;ZJ;H rrpH6HHXeH!ilfl (7-2!), 

MH BHOCHM MaHJID OWH6Ky B orrpe;n;eneHHe npaBO~ qacT~· ypaBHeHMH 

(7-I3). Cne;n;o1 aTen:&Ho, rrpM orrpe;n;eneHHH oc rrpH6JIMllteHHe 

(7-2I) ;n;aeT ncrpernHocT:& BToporo rropH;n;Ka uanocTH. ITo STHM xe 

coo6pazeH!IIHM 1 BWpaxeHMH (7-20) M~ npeHe6peraeM cJiaOo~ sa-

BIIJCHMOCTI>ID p 
BeJIHqMHbl 

MYMa * 

r;n;e 

~~o onpe;n;eJIHIDTCH H3 ycJIOBMH M!ilH!il-

(7-22) 

£r - MSTp!il~~ MHOrORpaTHOro pacceHHI/Jff ;ZJ;Hfl BTOpO~ BeTBH !IIJIIIJ 

HyJieBaH MSTpHI~ ;ZJ;Hfl rrepBOH BeTBlll; 

~i - eM. § ~, rn. ?; 
E - e;n;HHHqHaH MaTpH~a; 

z = 

:t('~•) onpe.l{enHt:TCH no tpopuyne (7-!8). 

3neMeHT~ MaTplll~ MHOrOKpaTHOrO pacCeHH!ilH BWq!IICHHIDTCH 

no lf)opMyJie 

-------------· ·--------------· ·-
3f CM. TaiCllte (' 7-6'3), (7-64), B KOTOpNX paCCMaTplllBaeTCH rrpoc
TO~ CJiyqa~ ;ZJ;B;rx TOqeK. 



!c) - _!_.£ 
( 0"/nm - ~.z..4 nm ' 

(7-23) 

('i-24) 

3,1\CC:& 

S.:J - ;D.JlJ.HH:i .1\Yl'lll oT T04IUl c nowepou t' 71.0 Tu•:.t(itl c H"l·V:

pou J-
• 6'nm 6e3 Y'i01.'a H3MeHeHMH IIIMfiYJI:&Ca B].(01!I> TpeJB 6t:.P,D noJJy4e-

Ha B (12) • 
V!CKOI!blioi napaMeTp ttt:L naXO,llk!TCfl flO <j)OpMyJte 

(7-?5) 

§ 4. Onpe.n.eJieHMe 

ECJI11 UH .f10Jlh3j'OMCH ,llJiff onpe,lleJleHJ.1fl t.3 ol.. MCTO,Z\OM 

H8l'IMeHhi1HlX K}\8/.l.P8TOJ3 C npnBr!JlbHO onpe,ZiCJIC!IHLIM>l lW3clX~riQI1eH-

'ri:.ilo&lll B M8'l'JlllUC ( 6 +£· ~~) , TO O!iiV!6Ifa (~ t~to/.)3- paB-

ll8 COOTBCTC'l'BJ'IOI!\CMY lJ.I1QI'OH8.Jl.&IIOMY 3JlCMCH1'Y 00p3'1!Wi.f M8Tplllll,hl 

HOfMBJJbllOrl CHCTeMN. 



PaCCIIOTpHII ITOJiyqeHHe HOpMaJI:&HO~ CHCTeMbl. 

~3 yCJIOBHli MHHHMyMa ~~ (CM. 7-22) no [,t~..o}lo H 

BblpallteHHfl ~(') (7-19), ITOJiyqaeM HOpM8JI:&HYIO CHCTeMy 

[

+"!/., ~ g(~)q,1 €(;) -t J~. ~ g(i<}Q,j"C(i•)= '4.{ Z(-1•)-Zct'-!]Q~ /(~) 
(J' '"I 'JJ L,; • I 

(7-26) 

~t.1«o ~t(£:)G.;;C(~·I + h. r Cc~.:) Q'J CC~) = 4[ :i!(i<J-)(~;!)Q.:J c.(~), 
~ ~ ~ ~ 

r,n;e 

- SJieMeHT MaTplil~bl, oopaTHO~ 

<~2 \ C(~) = ;)2!., "' "' = i . 
.~. .• ~.. (7-29) 

lJTCIO,ll;a 

( '1-31) 



T.K. npH onpe~eneHHH ~z MCTIORD3Y~Tcff cp3~Hffff oruH~

Ka ~~ H3MepeHHH H8 nneHKe, TO ~Rff yqeTa RM"tlH~[ ~McrrepcM~ 

na6opaHTOB-H3YepHTene« M~ rrpM6nMxeHHO rronaraeu 
(4~1!.,".-=wz.(t-~<L); ecnH N~ N 1 (eM. 7I, rJI. I2) 

HRM (7-32) 

2 (A t~J.);..,_., (A~cJ.): ecnM N< 1'1 1 

( W' a~ecD no <IJopMyne 7-33) 

(.d~)~ OITpe~eHeHH~~ no {7-32), C"tlHT88TCff O!WH"tl8TeRDHh1M 

rrpM C"tleTe no BTOpo~ B6TBIII 6HOK8 • o("' (pMC. E). 

nnff B~~8"tlH,ITpM C"tleTe ITO STO~ BeTBM,qJOpMMpyeTCff T8KEe 

w..t = .N~/l. min X~ • (7-33) 

Orrpe~eneHHe t1 Dt no' rrepBo~ BeTBM c5noKa ,c1..' (p11c .6) 

rrpOH3BO~MTCff 6ea MCITORD30B8HHH M8Tpl1~ MHOrOKpa~HOrO pacce-

HHHH. T8KHM o6p830Y, Y8TpHU8 l¥ B STOM CJ!yqae paBH8 

Q-= E. {7-34) 

ilapalleTpH s ~ol.. 
11y11a ( Xi)

1 

H Jr. orrpe~eRfflOTCH M3 y<:ROBH~ MHHIII-

~(1-;rJ.l :X~ J~ = 0. ' ~~z.. (xi)~ = o I (7-35) 

r~e 

(X.:),= ~ (Zc·-:l••T. (7-36) 

nnH ~aR»HeiwJX p8C"tl6TOB H B~aqH qJOpiiHPYDTCH 

u. 
: -t ( , rL t .1 1 W = !lJi! Jl-tJ -mi.n(X.:e1, 1 

f:;o(== t!Jo<0 + tftgO(o 
b5 

], 
(7-37) 



r,lle ~~~ 6epeTC.fl JIJS CHCTBJII:i (7-35). 

~ts-d.fuol""· , BblllHCJIBHHblit IIO OIIHCBHHOI.l BbiWB IIPOllB.llYPB (7-30, 
7-32) ( C S!HIBHOil 0, Ha £ H IIO,llC'l'BHOBKOI B (7-32) 

~~8CCllMT8HHOrO IIO (7-37~, yqJIJT~aeT B STOll CJiyllae JIHml> HS

uepH'l'BJIDHble OWH6KJIJ KOOp,llHHBT. 

ITOSTOYY HY:EHO orrpe,llBJIJIJTD BKJ18.ll B OWPJ6Ky ta-ol... OT 

MHoroKpaTHoro pacce.RHHH. 

nJI.fl yqeTa KHOrOKp8THOrO pacce.RHHH MO:EHO rrpH6JIHX8HHO 

cqJIJT8Tb, qTO oL He MBH.fiBTCff B,llOJI:D TpeKa. B STHX yc~OBJIJffX 

HS (7-35) cne,llyeT: 

(7-38) 

(7-r)-(7-4) 

(7-38~ 

~suepMTBJIDHble OWH6KH ITO j 

pBBHbiKH 0. 

H ~ B (7-38~ IIOJIOZBHbl 

S,lleC:& 

$.- - ,llJIHBB rrpocTp8HC'l'B8HHOJ.l ,llYrJIJ KBUJ' i 
TOlfit811H, 

~· - ,llJIMHB lleQY t TO'qK8MH rrpOBKllHH rrpo-

cTpaHCTBeHHOl AYrH aa nJiocKOCT:D XOY • 

-' *) MHOlltltiTBJI:D cof~ IIO.fiBJI.fiB~C.fl np11: rrepeHOCB OIIIH60K 
C :JJ. ( 7-38) (aHaJIOr X B 7-2 H8 Z , T8K KaK STO 
C,ll9JI8HO npH nepeXO,llB OT (7-2) K 7-4). 

6b1JIO 
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3a BKJI8;& ll om~<5Ky ~o(. OT MHOrOKp8THOrO f8CCGHH~fi 
YH np~HHM88Y B8JIH~HHY 

N"-r 7.._ ~-r ~-
It/a Jz -:=. J. (~I f}·-tl{~l IJ.2 e {JrJ... "!f" ,·-r ~ J!· I ' . u ~· J (i ,. 

- l:( ( l 

(7-39) 

KOTOpa.H M0llt8T <5HT:& IIOJiy~eHa H3 (7-38), IIOCJie l1Cil:CT8HOBK~ 
J. 

Ty;&a ('Z-38). 

Cl!:PITa.a, ~To TO~KH Ha TpeKe pacnonollteHh! paEuoMepHo, rro-

(7-40) 

Ta6JIHUa aHa~emdi Co~./N/rrpzBelJ.eHa HMJKe; B nporpaMMe Hc-

rron:&ayeTcH annpoRczuau;~H . c: {tv'). 
Ta6mu~a 2. . 

3aatieHHR ~YHKIJ;M!l Cx (Nj.JA c; ( N). 

2 3 4 5 

~(/V} O,I6? 0,!6? O,I7I O,I?3 ~o,I86 
----

~a:(tv} O,I6? O,I68 O,I?I O,I73 O,I86 

'taK~M 06pa30M, B rrporpaMMe Bh!~HCJIH8TCH Ee;m~HHa 

'~fA )z = C1(N)(2 ~2. J2_g_ j_ (7-4I) tAva«.. K!Jf, 0( 'I Pv I ,x() CP.S-4~ , 

r;&e 

Xo - pa;&Hau;HOHHaH ;l\JilllW1, 
I -/ -I. 

+ 0,088 tV • Ct~,{IV) = O,I86 - 0,082 II 



0KOHtl8~'eJI:&H8H BeJI!.itlMH8 (M.!jcl.):L B :3TOK BeTBJ.i nporpaMM!i 

MMeeT BM,ll 

S 5. 0: IPe,lleJieHII'e .l{I-lCilePCMH M3MePI-ITeJI:&HhlX 

rnJM60K B ITPOCTP8HCTBe KaMep!i 

(7-42) 

A. ·Pace MOT WHMe Be,lleTcff B cne,llYJOmMx yrrpomaroml'lx rrpe,llnono

Jl[eHMHX: 

I. Tpe.t ctrYJTaeM npHMhlM M HanpaBneHH!iM no opTy 

r,lle 

_.. ~ ~ ..... 
"t" = tt + f + n,J<, (7-43) 

(7-44) 

(ol.- H3 H8tl8JII:IIiOrO np!.i6JIHJl[eHHH). 

2. ,Ill'IC llepCHH OIT:le,JteiUieM ,JtJIH cpe,JtHelt TOliKH TpeKa 

3. 06'1:eKTHB!i 
·...: l- H 

{7-45) 

C'llHTaeM TOllt,1leCT-

BeHH!iMH M i'ICTI~8BJ1eHH!iMM H8 ,JtHCTOpCHH, TSK 'Q:TO nepeXO,ll H3 

npocTpaHCTB8 Ha ITJieHKY ocymecTBJIHeTCH no ~OPMYJ18M [6]. 
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x -=.A.-1(X- 8,) ' . ' 

(7-46) 

r;n;e 
Jl. = K,Z + K, 

(f3i; C,)- K00p;ZI;KH8Thl OCH i ~ 061'>eKTIIIB8 , 

4. 4!0pKyJIN BOCCT8HOBJieHJ/Jfl ;ZI;JIHH6C00TBeTCTBYJll!U1X ToqeK 

(6J B STJIIX YCJIOBHHX CBO;li;HTCH K 

-1 
K~ , 

(~-47) 

r,11;e xj - Koop;n;HHaTa To~z nepecet~e.HHH JIHHIIII npoeKTMpo-

BaHIIlfl IJ,f*- ~,'!" 0 annpOKCHIIS~Me~ TpeKa HS J ~ Ka;n;pe 

(pHc. 10 Ill. II) 

x•= ( X-13,-)coH:f + ( Y- c.-)Scnp 

I::J*"=-(X-8,)-I'IHJ + ( !J- C,.)CDI'f, 

_., 

1t:n. p = 8<; C Cj· - c.) , 

C03 ~ = B;~( B;;·- B.), 

89 
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(7-48) 

(7-49) 



(?-50) 

Jt - OTII6li6Hl, ClrfCT6118 KOOp,7.tHH8T 1 CBfi38HH8fl C ODTB118CKHIIJr1 

0Cfllllr1 i ~ Ill i '!:e 06'118KTIIIBOB. 

HanpaBJIHIID,He KOCHHYCI:i Tp6K8 B STOi ClrfCT6116 (.l: m~ n*) 

(7-51) 

n~t- =n. 

0np6,7.t6JIIrfll Hanp8BJI6HH6 Tp6K8 Ha DJIOCKOCTH j ~ 
K8,7.tpa B CHCTelle ocei! (xj; ~;) 1 npe,7.tCT8BJiflllDUiiX coCSo~ 
npoeKilJr1H ocei X~ !::1 .. 

(?-52) 

(?-53) 
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~ 
~~~---- ----~~+c. 

Puc. II 
x--x-1(. 

t 1 d 

OnpegeAeHtte ti.JMt?jJttme/loiiUX Clt.'/ttdOK 
J<OtJpj'UHCI'm molft?K 111jJI?KC(. 

---·- ./1Uff~<.9t n(loeKhJVjJti,fOKP/1 H"rfq_NK~j?ll_,Jft1tf?.ti?HVE' ~·=;f: 
-·-·-tll!!7pOKCUMt7£5l.lfl m,Pl'Ka Htr ·~ Kcv!Jp_e q 

Cf 1c'z -CJWUbi<U l!JMl'peH«JI 111lJiKu HeY {!!!:f(/!~tfbH)KCI!JfJ~ 
CyOUtubJ<a ~ nO./IOUieHV&I 4/C(,( HfOeK[1Utf npe1<~ HCY 

jtJ.!!-' (.,flf17b'tJM''-- C/1-1, ,/7~«/iO'J«t?HUt? 3 ") ICOt.:J;: II', 
p ------

8.,,/.Ap 
P~t..., 



JJ.mr 0ITpEi,1{6JI6HinH CJle~qeHirtH BOCCT8HOBJieHHOH TOtiKH H3-38 

ITOrpeWHOCTe« H3MepeHHM Hyzua T86JIHQ8 npOH3B0,1{Hax, KOTOp~e 

rrpHBO.l(HTCH Hllllte. 

2lx• -~ Jt-

~X~ -=. .J .. B.j ) ~0 ' 

"J 

ox>~-_ oX'~'_ 
7J:fi- 7J}- o, 

{7-54) 

(7-55) 

(7-56) 



C yqeTOll H311epHT8Jil,HJiX OmH60K () H8 IIJIOCKOC'rHX l.?£ 
. '1.0 J - K8~pOB Hlleell: 

{7-57) 

E. Onpe~eJieHMe ~HcrrepcHH norrepeqHoro cue~eHHH ~XY 

( ) 
A v• ~a 7-57 cuemeHHH uA 

.. ..y~ . 
•• .a paBHH 

(7-58) 

!10~CT8BJIH.fl BYeCTO IIPOH3BO~HI:lX 

{7-59) 

KounoHeHTa nepeKemeHH.fi A~ ~ neprreH~HKYJIHpHaf K npoeK-

IU!H TpeKa H8 ITJIOCKOCTl> X~O""YII- J 38IIl'lmeTC.fi B lH~e 

{7-60) 
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Ha (7-60) H (7-59) HMeeu: 

(7-61) 

06oaaaqas qepea ~~Jt ~HcnepcHD nonepeqHoro cue~e

HBH OT~en~HO~ TOqKH 1 6y~eM HM6Tb 

(7-62) 

(l(HcnepCHB HSif6pHT6nbHHX OWH60K no OCHM )(. H y 
cqHTBDTCH paBHHIIB ~.t. ) . 
B. Onpe;teneHBe. Q)i:. - ~HcnepcHH no ocH ~ . 

PaCCIIOTpHII UOHBJieiiBe .iJ:f! B BHpaaeHBH ( 1-2 2) 
B {6)nn ·B BB~e (7-23) Ha npocTelweM npHuepe onpe~eneHHH 

t1d.. no ,uyu Toqxau. 
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TaR KaK X :1 ~ IIO;l{BepllteHH omH<5KaM, TO ,n;JUI HX TOll

Horo yqeTa MH ,nonEHH <5unH 6u npoBeCTH KOHWniDoHrHH~ aHanHa. 

l{mi ynpOID,eHMII BblqHCJieHIIlil IW CB0,1tHU aa,naqy K pe:~peCCMOHHOH, 

nepecli:MTaB omHOKy X B omaon:y Z. 

flpH STOM HMeeu (cpaBHH C 7-2): 
xf = o, 
x~_ = .1, 

Dt 
Z., = Cz,-t Ex,· fi 1 

i:~ = ~zL +ex.._~~ -f"(i_$·0+ ~)~-ix_ + :5·-f.ac{. • 

(7-63) 

(UHOrOKp8THOe pacCeRHHe npHB0,1tHT K IIOffBnerHID noqTH 

UHRHH,1tplfqecKODO nyli:Ka TpaeKTOpH~, II03TOMY ce~eHMe 3TOrO 
-f 

IIYllK8 IIpHMOt-i rrapanJieJI:bHOJ.l Z. B CO$ 0<.. paa 601lbWe ,1tH8MeT-
• 

pa nyli:Ka). 

'oTcro,na HMeeM MaTpv.UJ 

(<f+£.iJc)ft== (z1-~·~"'-y-= (ci. + c~·'ltj"'-).1.,, 

(7-64) 

(6--f"£.,Vz)~2 =(6-t£~~u = (:t.,K::c~-:J.i3tl..)=o, 

f. , I . ~ 1: ).t :l 3 " ,6-+E~i!Jz.i.=(!A.-!·l:tcl.J =\~r-tcx.·tad. + 6 :lJ$ ~'""" 



l1s Bhipm:emtl1 (7-4) cnelJ,yeT, -qTo B Ka-qecTBe o6o6meHHOi1 

Ollll'l:6KM ITO OCH :il CJJ8li.Y8T 6paT:b B8JIWU'IHY .JZ)~ 

ZJz = (<1Z)a.=(c~- Cx.·t~o~.f·. 

Bbf'qMCJJHH :lJ~ c yt~eTOM viMeiOU111XCH saBHCMMO.CTe~ 

M8ii.li.Y 4 H ¢,.. 

(7-65) 

"d ~ 'iJZ 'dZ ().l{ 0. 
ll= '5r,461 _,. og.:6i f qxr6i + ax;·ctaf· :t., (7-66) 

.;.,.._..-...,. 

BeJIHt!HHU ~ =(A 3l)A. -onpe;aeJIHet.rcH, TaKMM oC5paaoM, no 

wopuyJie 



r. ,llHcnepCI.Ui (dXJ1,(4.!f~(~~.r H KOppeJIHUHH ,IXA!l ~JIH 

COOTB6TCTBYD~RX TO~eK. 

(AX)l =: ~fff(x~B~.)'+x:)c.lf + [ ~+2 !f,.Jiill'f-2(l.X:-'t)Y:lliiiJ USf} + C6 r , 

(A!IY~- ':f{[(x:-s.sf .. x:jJc'Kf+{.t!l.~ ~J~y+2~x!-'8)~!-ic:trlJIJrf ]+- c,6 , 

-- -,.t( •\ (A.lf- ~~-~ .u!-x./ + c,1 > 
'a 

(?-?0) 

{AX~!IJ- ~~1[lx:-B~-}!X:.t_J..!J:~~j~<¥~-~(.t.)(:-~lf.,Y+~~tJC~-&j)~)'J+ccs. 

9TH {flopMyJibl Mbl llOJIY~HJIH, HCXOM H3 ynpo~eHH )M loi0~6JIH Oll

Tirit{6CKO~ CHCT6Mbl, paHee npe~JIOE6HHO~ ~ 3TOU U6JI~ B (24] , 

(cpaBHitl {flopuyJibl (?-?!) c (4-I2), r~e 'f;=;lf,-11 113 rt ). 

X= X~ CD5 !f- !:/~ lciHf + 8, I 

;J ... X'· Scit (_f + Y~ U>1'J' + C i ~ 

(?-?!) 

(?-?2) 

r~e 'f , onpe~eJie.HHbiH no rpOpMyJie (?-49), HBJIH6T ~H yrJIOM 

MelK~Y 6aaOH J3'J H OC:&IO X CHCT6Mbl KOOp~HHaT KaMepbl. Ilplr1 

nepeX:O~e OT (?-:_?!) H (?-?2) K (?-?0) KOOp,I(HHaTbl .C,.,:J,.j 7Cn, :Jn 

,1J,Jlfl COOTB6TCTBYIOII!HX T0t{6K Ctll1Ta!OTCH He3aBl1Cli!MblMir1 .1 nO~Bepli\eHHbl-

l.HI H3Mepl1TeJi:OHW,! Olllli!O!W.M C O;zJ.li!HaiWBbli.ll1 ,I(V!C!ICpCl1HM 1 Cf.2. • 

<J7 



rJIABA 8. 

p-' R f3 
' 

nnfl TQqHorc onpeAeneHRfl napaMeTpOB TpeKa CTpORTCfl WYHKUR-
y.l .. 

OHaH 'L , yqJilHIBaiOII{HW MaTp!Ucy' MHOrOKpaTHOro paCC€lflHHfl, lllOHH-

3a~JilOHHNe TIOTep~ Ill H80AHOPOAHOCTD MarHIIlTHOrO nOHfl. 

XopOIDIIlH BM{Op HaqaHDHOrO nplllOHI/l~eHIIlfl (rn. 6) n03BOHfl8T 

orpaHJilqJilTDCfl TOJ.DKO OAHOH JllTepa~Jile~ no M8TOAY HDIOTOHa npH 

OKOHqaT8HDHOM Or peAeJJeHIIlH napaMeTpOB p-: ~J :t**-) , 06pall{aJOIIUfX 

B MlllHJilMyM ~yHK~~OHaH. 

MH cqJilTaeM, qTo 

a) uarHHTHCe none B KaMepe HSnpaBneHO B OCHOBHOM no OCJil 

0~ TaK, qTc BHTIOHH8HH HepaBeHCTBa 

(8-I) 

YqRTHBafl nJ0~8AYPY BHAeneHRfl oco6oro TpeKa (rn. 5), UH 

UOK8U YTB8PEA8Tl, qTO HanaraeuaH HHEe U8TO~Ka nplllUeHHeTCfl 

K cnyqaflu / ~o(/<.ecn.riT/1. UH AOIIOHHHeu (8-I) yeJIOBHeu 

(8-2) 

Pa6oTa nporpauuH npoBepeHa npH H80AHOpOAROCTH TIOJlH AO 

2Q% (rn. !3), TIJH OOJlDmJl B80AHOPOAHOCTII1 npoBepKa He npOBOATII.

Jl8CD. 

*-) 1.-t-~ d - CU811{8HHe TpaeKTOpHH. 
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Ci). C!tl.c~t:JM<.i Kuop;zu~HaT TpeKa (*) Bht6paHa ~aKJIIM 01ipaaoM, 

tl:T06bl 

(3-3) 

II pH o'l'OM, orpaHVIli!tl.BaHc:o TpeKaML-1 c f f> / < 1 , . MO KHO 

CtH1'1'aT:D, tl:TO ,ZlJIH orrpe:neneH!tl.H KPillBH3Hbl rrpoeKJJ,vm cJie;na Ha 

nnocKOC'l'h X o :J cymecTBeHHa i"uJlhKO owlll6Ka B KOOP.ll.£1 taTe !J 
(eCJIH {A-K/'-r:: f Ll:J)~ ) , lll, T31tlAM o6pa30M, OIUVI6Ky J1 orrp 3,ZJ;eTieHHH 

KOOp,li.HHaTbl X HoMepeHHO~ TOtU(!tl. MOlKHO HC paCCM8'1'p ~BaTh. 

ITpHBG,n,eM <IJopMyJihl rrepexo:na B yKa.saHHYIO CHCTeMy Ito )p;n:>nraT 

Xi~ == (X.· - Xct>) C05 if + ( Y,· -Yet>) st"n !f , 
~ ~ = -(X;- Xc,..,j 5,-h Cf?+ { Y,·- Ycl") CO.f if/ 

7/'=Z-
, <) -f _, 

Sin r =: { Xv - ~) e,N l C05lf = (-t,-...t,) e,IV / 
~,y = /{A'N- Y,).t~ (X,- YJ~· (B-4) 

J 

y'1" = l ( %( +- %N) ~ 
Yr=J(y;+Y,). 

-1 .. 

§ I. IIocTpoeHHe <l>yHKU.HOHaJia ;IUIH orrpe,D;eneHHH P J pH :J . 

JI.JIH onpe;neJieHHB J'K838HHbiX rrapaMeTpOll Mbl HCITOJI:DSYOM 

ypaBHeHHe (7-!!). 
fila YCJIOllHH (8-2) CJie;nyeT, liTO rrpa:saH -qacT:D (7-II> 

cJia6o aa:sHCHT oT at, H f , noaTouy oL H J3 !.J!P.!LBO~ 

~ MOEHO orrpe~JIHT:O C He60JI:DWOll TOtiHOCT:OIO. 

i;} o( ll rrpaBO~ ti8CTlll (7-II) Mbl 6epeM ITOCTOflHHbiM H paBHhiM 

8H8ti8Hir110 011T!tl.M8JI:DJ-i0H OJJ,8HKH tfcX ll nep:BOil TO "'iKe Tpei:a ( CM, 

7-25), 
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I: 
II 
"' 

.5/n f M C.'-:S f B npaBofi 'liaCTM (?-II) onpe.nemieu no <Popuy

naM (?-21). 

I',li,C 

r,n;e 

TaKMM (16pa30M, Mbl npHXO,li,J/IM K ypaBH~HHIO B!ti,ll,8 

(8-5) 

F($) == ec {-fll+ ~o<{fl:r·co~+ H:~St'hj3)j(8-6) 
r 

f.:J ot =, Cot?Jd (?-25 HJIH ?-3?) .I 

5r'IIJ3> C01 j3 rra <flopMynaM (?-21) 

~lH'rel'pilpyn (8-5) > rronyl.Jli!M 
,S 

frt'~) ~ j3 -~- J F(r5:) dS( J 

0 -j 

y:t( :>)·= Y'lt+ j sin ;3(1) cL1_~ 
0 

(8-?) 

(8-8) 

(8-9) 

GCJIM j li! s CBH38Hbl COOTHOIII8HJ/18M 

HJ!lil (8-IO) 



i-t I 

.I= ~[1~·.,-~.j.t+(~· .. , -J;)J.i: 
~ . . J :.( (8-12) 

-1 r 

ldCKOIIH8 on~D&.nBH8 0~8BKH p, fl j/ 06paJilallT :E 

q>yBKIUIOB8Jl 

,t~== (Y- ~){G ~ l)J(Y E)-(~- Y,J " 
(8-I3) 

C~OnCSeu HS ~ -BHX KOOp~Ba~ HsuepeH

HHX TOllaK, nepecqnaHBHX no q>c,puyna.M 

(8-4) . 

.,. ':f•/.t) 
':ft. = l.J 

no q>opuyne (8-8) 

E - e~HHUaH uaTpHua, 

c;D....., - ~cnepcHH nonepeqaoro cue111eBHH OTAen:&HO~ T01tKJII npoeK-

UHH TpeKa (cu. ?-62), 

G - uaTpa~a, cocTaBneaHaa Hs aneueHTOB E>,.,., (cu. 

?-24). 

B 3QBKCWIOCTH OT OTHOCHT8Jll>HO« B8BJIIliHHH H3MeHt:HHH Wl

nyJI:&Ca B)tOJl:& CJie)ta UH HUeeu )tBa BapHaHTa uaTpHUij ~~ , a 

HII8BHO 

a) )tJIH TpeKOB liQCTHU C UaJIO UeHHJO)I{HMCH KIIDYJI:&t:OM RCDOJI:&

ayeu B (?-24) 
A 

PIC ::! P (AJIH Bcex I( ) . (8-14) 

IOI 



l. 

d) ~XE TpeKOE qaCTHU C CH~HO Y6HR~CH HMllYUDCOM HC

nonDayey E (7-24) 

~=f7{$,c) 

/' "- HH~6KC HaqanDHOrO npHClnlfS6HHH. 

llo~pOClHO npoue~ypa EHClOpa E6TE6i (a) H (6) HanaraeTCH . 
E rn. 10. y 

Onpe~eneHHe napaMeTpoE(P:J~ Yjs ycJIOBHft IIHHHMyKa 

(8-13) CEO~TCH, B006me rOBOpH, K pemeHHD CHCT6MH H6JIHH6~

IWX ypaEH6RHf,i. 
. /~ I ~ 

0~H8KO HaqMD~6 npH6nHllt6HIIIH y3 )- H ~ (CM. rJI. 6) 

R8CTO~KO SJIHSKH K HCKOIIYM SHaqeHHHII, qTo MOlltHO orpaHHqJrtTD

CH TO~KO ~HH6~HHMH qJI6BaKH E pasnOllt6HHH WJHKUHH (8-8) no 

BenHqHH811 
1 r1r~ dk= p-- ,pi 

Jf> = j3-; ' 

C J116'NM CK888HHOro, ( 8-8) 38llHCHE86TCH E EH~e 

(8-15) 

y [~) = y''!'$ J/" ':t- uYrJ)I· y"+ oYYJ) I SK+ ()yfl_~&'fl 
Y,.. C) y .;.. (}K I,~.. ~ (8-I6)) 
~ )' ~ ~ ~~ Y~ 

IC ·~' ~· ~ I' IC -G' 
K 

r~e 

P
_, 

~~~ = 
5 tS':: :k {.1) 

.!ff<Jj= Jsin /) <- j F(S,)tlt,jdJ 
:1, 0 0 
p, . A 

Y"= 0 
' 

/C 

(8-I?) 

., (8-18) 

(8-I9) 

~) p-; fl, ':I"- 3HCI"eHIIft nt:l/~'-'-'-'e"Y'o{,' b 1e_q movl<e rpt,WCY. 

IU2 



o~·r~J==i ' 
~ ':f fl 

~ $=.J.Jr) 
A J . () 1;/(s) K-.t. e -r Jil ~r< (~J. [ S c rlf!i.) { r;,s)I-I(S,)JS,] ,. 

)( 0 ° ~=:fz.tJ) 

xj o»(}• J F(.s',)</S'<)j.Jr, 
o':J"(s) j -\ ~= 1.~JJ) 
-up = CM[ f' j F (,S,)olS.] alr , 

0 () 

dP = _ _!!j_ / /? __zL: .t. ) c£~ ?J& t ~~ 1_ tJ.t.- 77 -+ a.z 

Of -t1 0.1... - xapaKT6pPICTHKlil: Cp6;1J;Ill KaMepH,_ 

. -.1 

lJ = P(Sj(M-l+- py,.r)j ~ 
-' 

(8-20) 

(8-21) 

(8-22) 

(8-23) 

(8-24) 

dP I _j_ d3__E J I .t. Pt"~.,J = Pfs)~ d~ ·~Se· + :t dS.l LL~S..) 
Ptf) pc~) / (8-25) 

.6-S.· = s.~,- s; 
-' 

Hf$)= ~c F($) (eM. 8-6) 

llpPIBO~eM BHBO~ ~OpMyRH (8-21). 

(8-26) 

(8-27) 

~PI~~epeH~PIPYH (8-8) ITO Ha~an»HOMY o6paTrOMY PIMITYRDCY I( , 

6y~eM PIMe:» 
::S 

ro y"r.r J = c [ 1 J}' r ~1)7 1. 
o A:.: . J CO:J f3 J L o~Jl ..s 

0 . ./ 
. (8-28) 

l'J3 



~~,!~ 
~'~ 
''1.!1··· l!:i 

~
'·i: 
I' .t .. '!'~, 

Mt·~~ 

~ -=ft(J) 

1fl. J el-l 
l7K ==- p"{S)C 

0 (8-29) 

dP(S) = _ K-.t. dPff) =-1<-.t!'Jol~?ri)) ( c$Pf$J)!~'o )' 
ol-1< dPHal Co~ ~~,S' (8 30 

(cu. pHC. 12). 

!t1HTer],aJihl B ( 8-16) BhltiHCJIHIOTCH no ueTo;u.y TpaneJ.U'IL:!, aa 

Y3Jlbl ITpH i TOM Ilpl1HHMaJOTCff TOtiKH ( ':J~ ", S ~ ) • 
C ytie~OM (8-16) yCJIOBHe MHHl'!Myua (8-I3) 33.IIVll!ieTCH 

21:::.- o{~ = o ill = o 
{) y"- OJ ()OK. ~ o~ (8-3I) 

CHCTeYa (8-31) JIHH8~Ha OTHOCMT8JlnHO HCKOMhiX nonpaBOK 

y: SK., ~'ft H HM88T BH;zJ. 

'.Y{L"YYiQj'~) +8K(ZYy/1,.·'~)+Jj(zYy;q:'~j)=4.-~:~_, (8-32) 
,/Y.7 -Y.) c;; (f ~ 

y"(.LYI(,Q; ~~) tdK(Z~,.o;~)" Jfif!.~-rl;;~''lj)==L~,.~-f?-j) 

Y~(q,.q.-~/+&(L'~,.~.-Y11J~wz~,.c;;'~)==Z~,{);r:~JJ, 

r;u.e c,z:;eJiaHu cJie;u.yromHe oCloaHatieHHH: 

q~' - tiJieH MaTpH~hl ( c -1- )l)X!:I E r ( CM. 8-I3) -' 

[()4 



7/Y.($;) I 
- ,.. ~ ~ A Y:ti - 77 ':1 Y:.f· K :> 

:fl(t = oK 

0 y·{~.) 
'::J fi = . '0 j3 

I ~ ~ ~:p,"' ~ 

I A ~ -1 
~·,._)3," / 

" ·r L·J I ... " Ll • = ':::1 ...), " .. 8 I< • 
.J, '<~·I' 

CHCTeuy (8-32) MH H83HB86M HOpYanbHO~ CHCTe~o~. Paape

W8H ee OTHOCHT6JlbHO :J: .c) X';, ~ ;, . 6y;neu HM6Tb 

A 

y• I e,y 6YK CY.f!> L- ':Jy,o;· {~-iJ -~- ) 
~ 

fiK = 81<Y c~l( C,.,p · L~l< .. a~· {!:fJiJ- ~-) 

O.fo ~y 6.1'1( C~p L. _, ( . -~- )'8-33) 
':::lftioy ~" c1 II , 

r;ne ~epea t) YH o6oaHaqHJIH aJieueHT uaTpHuN,o6paTHoa 

MaTpH~e HOpManbHO« CHCTeUH. 

MaTpH~8, COCT8BJI6HH8H H3 SJieUeHTOB l5 , HBJIH6TCH 

M8TPH~e~ OWH60K HCKOMHX napaueTpOB. ~ ;ll8JlbHe~mero C~e

T8 UH HCDOJlbSyeu H3 Hee CJie;nym~e TpH SJI6M6HTa; 

~~ = ( L1K).t.= ( 4 ;J.t. 
7 (8-34) 

(f.J3 _j3 = ( 4f ).l. (8-35). _, 
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11' 

g~= tlKtl~. (8-36) 

IlpllB8,ZJ;81i OKOHtJaT8JI:OHhl8 3Hat!8Hllfl Ol\8HOK llCICOMb!X napa-

P
~:L 

M8TpOB J[ ~ lt1 lt1X OWM60K: 

-« /\ 0 
P=I<+OX, (8-37) 

,, -' 
~:::: f' + o'f' (8-38) 

(Ha Bhi,ZJ;Ht!y lt1,ZJ;8T B8JIJiltUfHa 

p::::. (; +(h<T-J. ). (8-39) 

TaR KaK B MaTpllley G BXO,ZJ;MT rrocTOHHHaH ,ZJ;IIlcnepc!t1H 

~~~ *) a H8 JIJ/lt!Hhl8 ,ZJ;IIlCIT6pC!t11/l lt13MeplllT8JI:OHb!X Ollilll60K 

onepaTOpOB, ll806XO,ZJ;HMO llp011l3B8CTJ/l 

Bbllli8 Ollllll60K, eCJIH)\/~N1 ti) 

HOpMaJllll3al\HIO ITOJ1yt!8HHb!X 

(A KJ!.,.. -:; (J. ~KK t 

~:.,. ~ (J ,,,7 
(AI<A~J! • .,,.=-CJ". i>Kf> ~ 

(J = ~L, e':m1/t'~N1 Ill tT = I, ecJIH IV< IV' 

X
i_ men. ~c~,.- ( .. '-3 f:l. ,.yl-

- . IV-.~ - IV :1' "'-xy 
y~"=.Y~ 
I("' II'~+ J'~e, P=,..,.s,.. • 

cpe,ZJ;HIOJO OWJ/l6Ky 

(8-40) 

, r,ZJ;e 

(8-4I) 

~ H3M8-*) 2x!f onpe,ZJ;eJIHSTCH t~e pes 

peHJidt Ha ITJ18iK8 (eM.§ 5, rJI.7). 

*M) Ho)MBJIIIl3aU!t1H nosBOJIHeT TaKJIC8 npOIIl3B8CTJ/l t~aCTJ/lt!Hhl}i 

Yt!8T 11 XBOCTa 1 KpaTHOrO Ill H;l.\SPHOrO paCC8HHIIlH, HaKJia,ZJ;b!BaJOII(J/lXCH 

Ha unoroKpaT :IOe pacceHII!t1e, KOTopoe yt~Teno B Onnr • 
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llJIH y;~toCScT:sa paCSoTH c :sH:ABqe£! aa neqaT:& nporpmom 1l6JIH

qJIIHH (8-40) H {8-4!) nepecqHTH1l81lTCH 1l l1 fIll 6fAj> 

t1 P= p2./ ( tJ K)~"f"" 7 , (8-42) 

(8-43) 

-I 
§ 2. Onpe;~teneue P 111 f :s cJiyqae 118Jloro KyJioHOBCKoro 

pacceHHJIIH 

ldsnoaessaH B npe~eu naparpa~ npoue;zcypa uoaeT CSHT:& 

ynp011!6H8, 8CJIJII IIHOrOKp8TH06 paCC6HHH6 H6B6JUlKO. Ilj1lr1 STOll ll 

118TPHU6 & rJIBBHYJ> pOll:& HrpaJOT ;AH8rOH8JlliHH6 am:UeHTH, qTQ 

ll081l0Jlfi6T H811 npHCSJIKI6HHO llOJIOlt:HTli 

IIapaueTpH ( U ~, Jl K 1 ~ ) 
H6HHHX YP8BH6HHH 

r;~te 

(8-44) 

onpe;~teJIHIITCH HS <:14CT611H JIH-

(1~), ~It !1/- !ti;l 
(8-46) 

- cu. (8-16) 

l:Jl 



;/·=9J~~ ( #-3)-';n,n ( .Xx~),. 
. !J JJ'K,8j . (8-47) 

PaccuoTpl~ B~HcneHHe omH60K. Benv.~HHH asuepHTenbHHX 

H j3 • 
,llnH npOC~'OTH 6y,AeU C"UIIT8T:&, ~TO 

rl I' . 
I) ~ << q3JY , 

2) H;:: ~ = ~111Ji; ( ~::: IJ.= tJ ), 

3) P= ~.,1#, 
(8-49) 

4) .ft << I , 

5) Ha cne,Ae v.auepeHo ;11" pa:sHouepHo pacnonOJt"'HHHX TO'IeK. 

* .,. .z 
!:Jtx) = ~{ + ~ +ax ' (8-50) 
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r;n;e 

j;:::x, 
- 43~ 

c:r- - ;i I'~ Q(. • 

AnnpOKOHMHpyH HSKepeHHHe ~OllKH 
;k 

H onpe;n;eJI.fla nap811eTpH !1 1)3 / Cl 

{ ~· !7 ] KpHBOH ( 8-50) 
KeTO;D;OY H8HYeH:&IJ:IoiX I(B8;D;-

paTOB, fiOJIJ"IH)I npH paBHHX Beoax BOeX TOlleR Cl!e;D;YIOII{Hil cpopMyJIH; 

(8-5I) 

(8-52) 

I ,x,.v X x,·.s z ,x;.2 
iJ~t - ~Xt·3 xx/ 

(8-53) 
LX· 

L"Xl Z X,· N 
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" !1 

I 
,II 

~ ~ I , 

!. '1! 

I 
I 
! 

C yq8TOM MHoroKpaTHoro pacceHHHH ~opuyna (8-50) aarrHW8T

cff B Bllt:z\8 * 

.n;mma ~HT8pBana, 

cnyqaf1~~8 l.lHcna, pacrrpe:z~eneHH~e no HOpMannHouy aaKOHy 

C ;l(lriCIT3pCHHMirl 

COOTBe CC'l'BSHHO, 

61 _ ( ,~II £)2 _L 
P -- - Pr- rXo ' 

,0(1J~)3 
----~ 

,(y 
(8-55) 

( 8·56) 

* Pacnp 3;neJJeH!rle ~8pM!rl {I3} :z~nH l.laCTirll.l,!:l, rrporne;nm8i1 B 

pacc8~>rBaiOll\8~i cp8:z18 paccTOHHirle X , HM8eT BH;zJ; 

'r .R$ I ~F ~(Jz_ 3!/J ~2 7 
YV{Y,t,X) = ---yr. E>Xz e'XfL-2> A' /..,. + %3) J, 

r:z~e rrpe~nona~a8TCH,qTQ B Hal.lannHOH TOI.lKe qaCTir!l.l,a ;7:\BH~STCH 

B;l\om:, OCirl 0,.-\" H CM6ll\6HI/le !:f rreprreH;zJ;HKynHpHO t')", C;nenaB 3a

M6HY !J = f -r f X S' , 1r1 Jl=J , rronyl.llr!M ;n;nH rroKasaTenH 

SKCITOHGHTbl c:re;nyiOll\88 Bblpa~eHHe 

I - j' 2. _f.!._ J 
- 2 i (~;<) + (o/fJ ' 

lrl3 1\0TOpOrO Jll1;ll;H~, l.lTO f lrl J HBnHIOTCH H63aBir!CHMbiMH CTQ

XaCTir!QBCKir!MI1 D8p8MCHllb1Mir!, 

uu 



Xo- pa~H8UiriOHHaH ]lJIHHa (eM). 

Sa BKlla~ B (fjay-, (!J_f3)2. , i!lao/ oT MHoro:tpaTHoro pac-

ceHHiriH MH ITplriHiriM8eM BenHqlriHH 

~al ~~=£7.1-r~l+ r;2f'7;~l 
1<11 r· 6~ r r' ~ (8-57) 

---= ,V-1 ,V-1 

(pj}~.!/11 = s"lz (91!.}~ o~z ~r 
i:' '0~ ( /:' (Jfd 

,¥-1 

- (12/V-(~~+2)~~ 
.1at1B = o L M· ?Ji.· ? /- olf ~q-

"JK.!fA /"/ ~ ~ (:f " fd 1 (8-58) 

ilpOHSBO~HHe ITO t 1ri '( B (8-57) H (8-58) MOryT 6biT:& 
~ jl. 

rronyqeHbl Hs (8-5I) H (8-52) rrocne saMeHbl TaM ~ 3 Ha !:It" no 

!Popwyne (8-54). 

BHITOnHHB CyYMiripOB8HHe B (8-57) 14 (8-58) H 38MeHHB 

no !PopuynaM (8-55), rronyqRM 

- I I 
(Aa)~9" = C~ (#) .£J ~ W1%t. 

- { I {A J)!J/11 = J { N) .f)$ ~z ()( 

(JCIIJ_f~l\=- {q_p(#}i) ~oL J. 

(8-59) 

(8-60) 

Hue rrpHBe~eHa Ta6JIHU8 3HaqeHiriti C..(ll() I t;st IV) H c~ M 
]lJIH H6KOTOpHX 3H8'1eHH!tt ,J\..1' , a TSIO!te arrrrpOKCHMHp;'IOlllHX, HX 

(8-6I) 

III 



(8-62) 
c; (IV)== tJ, I ''I 3- tJ, 2 77K t11-'+ 1J, SS"4t; 11/-2

1 -1 M ... J_ 
c:;,(!V)-=-0,0536-to,MCJ~N - o,s-~2.3"" . 

Ta6JI111Ua 3. 

8HatreHIIlH WYrKUIIlti Ccr!lll/ {)!~ 11 Cttj/#Jn HX armpoKCHMaUH« 

c: !#J; C; (A/) H C :~(,f'j. 
( IV - trMcno 1113!1 epeHHhiX TOt~eK Ha TpeKe). 

;V 3 4 5 6 7 8 OQ 

{a((ll} O,I667 C,I562 O,I600 0,!580 O,I598 O,I6I4 5/28 

C~(IV} O,I667 C,I587 O,I573 0,!580 O,I59I 0,!604 0,!786 

Cpftl) 0,08333 c ,0768! 0,07979 0,08340 0,08660 0,08928 4/35 

CjlfA1 0,08333 C,0795 0,0809 0,0834 0,0860 0,0883 O,II43 

{'q.J!.(NJ-0,04!? -Et,03I2 -0,03!5 -0,033! -0,0349 -:-0,0350 -3/56 

C/slN) -0,04!7 -0,0338 -0,0325 -0,033! -0,0343 -0,0355 -0,0536 

-0KOHti8T8JI»H~e ~OpMyJIH ~JIH Omlll60K (.d~2 Ill (flJ) 2 
HM8IOT 

:BH~ ( CM. 8-48 Id 3-50) _ 
~ J(ll. := ( ~ 1(12 + (2 ~ ,-/1Jnl2. 
(• Y 'hdlf ~JH )(< '"YK.Jfll 

(A J)z .= (!Jf9'i,.1,., -t- (tJ ft!:.!/11 
(8-63) 

-_-A- ~U$0( LlC¥/.lA 
JlKt!.J - ..,I( <1jt,.:~.M + eplT -:r~.J"'. (8-64) 

~CITOJI»3yH (8-99 - 8-62), ITOJIYtiHM 

~I<' J'Z. == <ll x/! +c. It¥} f. a t2Jz . _t_.,...-
c~ '/ ( ' V"'f.1M q (43 1¥/:1. Xo p~ y2./ ~ ~ (8-65) 

~ ilz= (/lsJ.'~ +C.(t1/) &t,l]Z $ 
lj/ f•uJM -:./ P'2V'2U':S ~ k"o (8-66) 

- =~~-p -~'!!111\+\C.~f(t¥)· o~~ ~.~~~,_c~.· £.1)(5~, AfAp~J, 
II2 



r,24e 

(8-67) 

Hf>:)- CM. (8-27 H 8-6) • 

,ZlJI!I Bbl)48tU! ,240nOJIHHT6JIDHO BbltU'JCJIH6TCH B6Jllrf'IHH8 Ll(> 

IJ.f-::: f.z;~KY. I • (8-68) 

§ 3. Onpe,Z4eJieHHe napaueTpOB ~f.~ P qacTIIllbl, ocTaHaB

JIIIIBaiD~e~cH B Kauepe_ 

Onpe,Z4eJieHIIle napaMeTpOB ocTaHaBJIIIIBaiDl!lei1cH q ~CTit!Uhl, Tpeit 

KOTOpoi1 OlieHh KOpOTOK lt!Jll/1 IIIM66T 60JihWOM yroJI HatJIOHa, pac

CMOTpeHO B rJiaBe 5, IT OSTOMY 3,24601> Ubi 6y,24eM pace .!aTplllB8Th 

TpeKl/1 ,240CT8TO~HO 60JihillO~ )4JIIIIH~. 

JI!MnyJIDC p ll ero OWIII6Ka A p liBCTitl[(bl, OCT a IaBJnlBBIDl!leii

CH B ItaMepe, onpe,24eJIH6TCH no npo6ery, KBK STO 0 1lt!C8HO B 

§ 3 rJI. 6, It! ,248Jiee He yToqHH6TCH. 

YroJI o( 111 ero owlll6Ka onpe,24eJIHIDTCH no MeTo~r, 1113JIOEeHHO

MY B rJiaBe 8. 

YroJI G f onpe)4eJIHeTCH np111 peweHIIIIII cMcTeMbl ;rpaBHeHIIl~, 
8H8JIOrlllliHbiX (8-32) 

t
Y"{.L ~,·Oj'~) + ~ {2. Yy•O;'ytJ) =Z. Y,,.-t!i';jf~:;-i) 

_, r- {.')7 . _, ) -) .. (8-69t 
-(L:Yf' q,. ':1:1.!) _,_ 0f' L. Yr q;- ytd -L.~~·~(~-~-~J, 

omy.z~n 

LY:~i Q~ {~p-~·) I 
\:;\\ ·II 

Cn C:~~ 
C':Jp g~(!. )' -· ( ~ I (8-70) 

i: ":.....- y f>~ Qj :/''- ~;) . 
I I 

" ' 
Jll 



(8-?I) 

(8-?2) 

(8-73) 

(8-?4) 

§ 4. Onpe;~eJieHHe napaueTpoB cJie;zta nepBHtiHoro nytiKa 

KaK OTMe'llaJIOC:& B rJI. 6, cJie;zt nepBH'IIHoro nytiKa ;ztOJIJEeH 

HlleT:& OC5HS8Te.i:&HO It:! 1, H B T86JIHUB KOHCT8HT ;ztOJillteH 6HT:& 

S8;!t8H HllnyJI:&C e.!/~l<cr rf: tJ ;ztJl.fl STOlt ll8CTHUH H8 BXO;zte B pa

C50'IIYD cpe;zty K~ueps. 

"llnyJI:&C TlKOit.'llaCTHUH HSB6CT6H C ;ztOCT8TO'IIHOit TOl!HOCT:&ID 

BS YCJIOBBit o6ny'lleHHK, lrf ero HeOdXO;ztHIIO TOJI:&KO nepec'IIHT8T:& 

B TO'IlKy BS8HUO;zteltcTBHH, 'liTO BHIIOJIHHeTC.fl IIO ~OpMyJie .(6-46) 

B ;zt8JI:&He~mell ST8 B~HH'IIHH8 Cl!HT8BTCH OKOH'Il8TBJI:&HOA H He 

nepe·cuTHBae~ c.a B nporpawe. 

0mHC5K8 ~lf;? , ~lll'llHCJI.flell8.fl B nporpaMMe IIO WOPyYJie 

(6-47), HMee~· TOJI:&KO OU6HOllHH~ xapaKTep Ill B ;lt8Jll>Heilinii!X npo

rpaMU8X He 1/!(:IIOJI:&SYBTC.fl. 

"CIIOJI:&3YOMille ;ztJIH 06JiylleHII!i:! IIY'IKI/! li8CTlHl HM610T BHCOKYID 



aseprBm, noaTOMY uaoroKpaTHoe paccesaee nepBHqaoa qacTM~ 

USJIO, qfO lt86T BOSUOaHOCT:& ,1lJIH onp61.t6J16Hl'IH o( H j3 HCROJI:&-

30B8T:& 1.tHBrOH8n:&HHe U8TPHUH. 

t,d.. Ill ; fJ. f:o()()l. ORP61.t6JifJJJTCff TBK, KSK STO :IOK838HO 

B rJI. 8 § 4 ( ~tJ.. - RO nepBO~ B6TBH), C Toa, o;tH8KO, 

paaHHite~, qTQ, 1!" B6S1.t6 38U6HH6TCH H8 • - '.:)' ,, 1 TSK 

KBK HHTerplllpOBSHHe B61.t6TCH OT TOiflCJ/l B38HU01.t6aCTBH.i K 881!8-

JIY TpeK8. 

YrOJI ~ OfiP61.t6JIHeTCH T8K 1 KBK STO om'IC8HO B § 2 HBCTO-

ffiD,ea rJI8BH 1 HO npH IJ/HKCHpOB8HHOU P . 

u~?x;ljA:;;~~;~.·;;j:;~:·;:,-~: l cs-75) 

tiff (I !J~) + t, ( L !1;~) - L ~)3' ( !i 7 ~) L 
,'I' 

f'!._ Ha 
d~ 

(8-76) 

(8-77) 

(8-78) 

~ TOrO, qT06H BeKTOp-HURyn:&C nepBH'IHO~ qacTH~ HMeJI 

HCTHHH06 H8Rp8BJ16HHe nepe1.1 BH1.t8'1eil 1.t6JI88TCH 38Jlel:a 
• J 

II5 



;j 

.3HaK, rrpMrrHCHBaeMH~ HMrryn~cy, orrpe~enfieTcfi no sHaKy 

KpHBM8HH nspa6onH (rn. 6). 

§ 5. O~mHe SaMeqaHHfi K M8TO~ onpe~eneHHfi OITTMMa~HHX 

P
~r 

OU8HOK M j3 . 

P -1 
I. Pac ~MOTplrU.f BH60p M8Jlt.llY Bemrm.maMM M /(::= p , npM 

pemeHHH BOlpOca,no KSKOyY M3 3THX napaMeTpOB CJie~eT B8CTH 
2 

MHHHMiri38UH]) J X!J • 
]lJIR nptlCTOT!i paCCMOTpMM cnyqati BHITOJIH8HHfi YCJIOBirit! (8-49 

- 8-50). Tipi.i aTOM nerKo B:V.,Z\eTD, qTo cpe;nm1e sHaqenvm BeJJH

'IHH K H P, onpe)\eneHHLre MeTO,Z\OM Ha:v.MeH~Ili:V.X KBa;npaToB 
paBHH: 

_L 
K.::= p, ) (8-79) 

p = f [I-+ r fjf):;~ +Pf tjf)!y,..} ~ ) (8-so> 

ecJIH 6~aT~ pasnoxeHMe ~opuyn ~nH K 11 ~ , y;nepxHBaH 

BTOpHe npo¥.sBo;nHHe no cJiyqailHHM BeJIMqli!HaM J'., p M E 
( ~ - HSMepHTeJI~HHe OWH6KH). CuemaHHHe npOH3BO;l\HHe rrpH 

ycpe~eHHH BHna~amT MS-38 OTCYTCTBHH KOppeHHUHil M6Z:z\Y 

CHY'ISHHHMH B6HHqfriH8MH. 

0TC~~a JHe~eT, qTQ K HBJIHeTCH H6CMemeHHon OUGHKOt! 

p-r , Tor~a KaK P Bcer,Z\a cuemeno B o6nacT~ 6o~mMx sHa

qeHM« OTHOC~T6HDH0 f> 
CpaBHHM Tenep~ pa6oTy MTepauv.oHHoro npouecca, ManoxeH-

* B npaBO:i qaCTH - MCTHHHOe 3HaqeHH6 HaqaJI~HOrO H!my~ca. 

[16 



Horo B H<JCTOHUtelil rJiaBe, ,ZI;Jlff orrpe,14tJJl6Hl1» nonva.:ac•K g K lll S P. 
Bw:o!!IHIM paclleTbl ,14Jiff O.z4HOMepHotl sa,14a'IH, m rwTopoti 

oTqeTJilllBO BV1.14Hhl ococ5eHHOCTH 3TlllX ABYX rro,14XO.z40B ( K1 P ). 
B O.z4HOMepuol1 sa,14aqe onpe,14eJieHIUi 81< lllJil1 d P , oy-

,l(6M ¥!MeT:&: 

K) 

f) 

(f3-8I) 

(8-82) 

UlCf!OJ!b:~yR Me'l'O,L\ H[l11Mellblll11:X I\Ba;n.pa'I·OB ;ll.Jlfl OLjJe,14eJJeHHn 

3 K VI g P, I101IY4l4M : . 

1<} 8K I (i?XJ 2 =Z hX·2f!ft·,-f;,x;-:J, 
A/ 

P) Sp I(- ~-~Yt~z=Z(-;-24x/)(Yt; p .~x/) cs-81+) 

TaR R'lft Mbl lllCCJl6l\,Ylorl 3,1J,6C:O TOJJh!W wr·ep8l~!AOillii>li1 rrpo-

I.(6CC 1 TO TIOJlO~'tViM 11:3M0}')MTe.ni>mJc Oll!l16In1 C == 0 , TOT')J.a 

(f!-85) 

Pel!nlB (8-83) tl (8-Si:), rroJ!Y '-m.: 

K} (8-86) 

P) (cH37) 



_i, 

,,) 

A /\ 
Ecn11 K ::: K + t1k 11, cooTBeTCTBeHHO, ? = f+I'J P * 

TO 

J<) S'J<=-dk 
' 

p) 3 p = - t1 f - _@f) 2 

(8-88) 

p . . (8-89) 

Tio o6m.eMy r pnmmy lflCKOMble oueHim napaMeTpOB 6y71.yT paBHbl 

,'\ 0 
K} /(oy('HI(q = I;+ d k = f I<+ /j k) - /j k ;;:: k J (8-90) 

r J royfNJ<q= ffs P= (P+J&ffAP- ~~')~ P- (~fJ.2 (8-91) 

V!3 B!oip:JliiP.HI.Vr (8-90) lit (8-91) Rf.1,-n11o, 4T0 1 Cl\8Jl8B O,ll;Hy f.1Te

pFll(.lt110 no P , Mbl, E006ll(C POGO pH, HJH1l\OM K CMCll\CHHOMy 3H8-

401!!.110 HMTIYJTT>Ca. rrp>14CM CMCliUCHlliC .Qtl.J:~QS)_T~ru!..Q.!l®~ t~ TCM 

60JiblliCe, T.IOM x~·;;{Q li34<jJJF,HOe llfJf.10Jll'!Y,(CH:ie, TOrJ.\8 K8IC B 3Tl1X 

lite npelJ.nonoJKCHIIHX 07J.HOt1 wre P<ll~lim no K 7J.OCTaT04HO, 't!T0-

6bl np11HT11 B lJ.CiiCTBHTCJI:blllALi M¥1Hl1MYM. 

8Tltl 7J.Jl8 o6c:T OfiT8JThCTB8 Ol1p8BlJ.blB8lO'f Bb!60p 
-I 

f(== p ' B 

Ka 48CTBe napaMoTpa 'ti8CTlll.(bl, ITO KOTOpOMy npOBOlJ.lill'CH Ml1HliiMVI-

38l.(l1fl B nporpamre. 

------
*) ll K liJ t, P n aTOM cnyqae - rro.rpewroc'l' l!f H8'tltiJibHoro 

l1pl!f6JlMlK8HHH. 

lJ L 



2. ITpH HHTerpHpOBBHHH ypaBH6HHH (8-5) B rrpfiBOi! 'IISCTl'l 

MLI SBYBHHBY HBHSBBCTHyll qJyHKQHIO _ft{ ,J') Ha HSJIBCTHHB ee 

aKcnepHueHTam.Hiie sHaqeHH.a. TaKHII o6paso11, npaBHfi qacn 

ypaBHBHHH CTBHOBHTCfi HSBBCTHO~ qJYHKQHel OT ~ H napalleT-

pOB ( f31 K 1 ~ 1f. ) H nony'lleHHoe .TaKHK o6paso11 BaKeHHilotee 

ypaBHBHl'IB nerKO HHTerplpyeTC.H. 

He npHBO~HT JIH TSKSH SSIIBHS O~Horo ~H~epeHJ~BJ!»HOrO 

ypaBHBHHH ~pyrHII K TOyY, 'liTO BII6CTO HCKOIIHX napaMeTpOB MLI 

C5y~eu onpe~eJifiT:& ~pyr111e napaueTpii ~H HOBoro ypaBHeHH.a? 

0QeHKH ~Jlfl H6CKOJ!»KO yrrpOot6HHO~ IIO~eJIH 38~81111 TIOKBS~JIH, 

'liTO Onpe~eJIHellble MeTO~OY HBIIIKeH:&WHX KBB~paTOB n:lpaYeTp!i 

~Jlfl HCXO~Horo ~1/lqJqJepeHUHBJI»HOrO ypaBHeHHH H SBY,~HHJODtBrO ero 

coBna~allT. K TaKouy ze BliBO~ npHBena npoBepKa ?aC5oTN npo

rpaMMLI TIO CIIeQHaJI:&HO COCTBBJieHHiill TBCTBM. 

O~HBKO MN C'IIHTBeM, 'liTO BOTipOC OC5 OC5ote~ rrpH~eHHMOCTl'l 

TBKO~ 38YeHN O~HOrO ~H~epeHUl'IBJI:&HOro ypaBHBHl'lfl ~pyrHM H 

B HHNX YCJIOBHHX, TpeC5yeT OT~em.Horo HCCJie~OBBHHff. 

3. XOTH BNpaxeHIIIR (8-65) H (8-66) 6NJIH TIOJiyqeHN ~JIH 

CJiy'llaH MBJIOro YHOrOKP8THOrO pacce.HHHH, Tell He MBHee, MHO

roKp8THOe pacceHHHe onpe~eneHHNM o6pasou HsMeHHem cpe~Hee 

3H8'11eHHe BeJIH'IIHHN, KOTOpyiO UN C'IIHTBeM HSMepHTe~:&HO~ OWH6KO~. 

B ~aJI:&He~weM aBTOp!i r.pe~nonaraiOT orrpe~eJIHT~ BKJia~ B 

cpe~Hee 3H8'11eHHe HSMepHTeJI:&HO~ OWHC5KH OT MHOrOHp8THOrO 

pacceHHHH MeTO~HKO~, 8H8JIOrH'IIHOH TO~, KOTOpa.a CNJI8 HCTIOJI:&-

30B8H8 ~JIH orrpe~eJieHHH BKJI8~8 OT MHOrOKp8THOrC pacceHHHH 

B ITOJIHYIO OW 11tlKy. C OOTBeTCTBCHHO 3T OMY 6y~yT a a MSHeHb! Bbl

paxeHHH (8-65) H (8-66). 

Il9 



rJIABA 9. 

-IJ 
Onpe;genenllle OITTII!Man:&Hb!X ouenoK napaMeTpoB p. ~o<' 1 @ 

I , J AAH aneKTpOHOB ~ nos~TpoHoB 

Bo BCeM no~ne;gyro~eu ll!sno~eHI/!11! peq:o 6y;geT lll;l(TIIl o6 aneKTpo

ue, oueHKIIl nap1MeTpon ;gna nosii!Tpoua nonyqaroTCH auanorlll'l!Ho. 

§ I. 06mll!e saueqaHII!ff o Bb16pauuow cxeue pac'l!eTa 

B OL'!HL'l II!Cn•m:&syroTCH ;ztBa ueTo;ga onpe;genenii!H II!Mnyn:oca 

aneKTpoua. 

I. llJIH o6pa60TKII! TpeKOB 8H8KTpOHOB B 55-CM nporraHOBOii ny-

3bip:&KOBOi1 KaMepe !tiCITOH:&3yeTCff annpOKCII!M8UIIlH TpeKa M6T0,1(0M 

Haii!MeH:&WLiX KBa~;paTOB napa6onoi1 no paBHOBeCHb!M TO'l!Kau c rrocne

;gyrom!tiu BBe;geHLiE'M nonpaBKLi ua cpe;gH!tie noTe pill { IO J MeTO;l(lllKa 

BB8,1(8HHH STOH JIOnpaBKlii no cy~eCTBY COBna;gaeT C 11!3HOJ!WHH011 B 

rn. 6. EcTecTntmuo, 'liTO Bbl'l!HcnenHaa TaKMM o6pasoM nonpaBim 

6y;geT pa6oTaT:& Teu ny'l!me, 'l!eM Kopoqe TpeK li1: ueu:ome ueo;guopo;g

HOCT:& MarHHTHOI'O nona. Eon:&Waff ,1(HII!Ha TpeKa ITpli1:B0,1(HT K 3aMGTHOH 

KOppenHUHlii·Me~},y KOOp,1(li1:HaTaMH T01:!6K TpeKa, 'liTO He yi:!HTb!B86TCH

ilplll annpOKC!tiMal,!tilll, li1: pocTy ;g!ticnepcll!~ pa;gll!aUIIlOHHb!X noTep:o. 

Onpe;genHH uaccy ff~uesoua no 2 ( -Kou61/lHaU!tiHM1rpynna 

B.r.rplllW!tiHa nonyqll!na 
/ ) /119< M,-P = ( 136; S :f: l:t, 3 c-t. 

(llplllBO;l(lllTCH cpe ZJ;H~e euaqeHHe MJT4 no !O cnyqaHM ~ 

L.!O 



KBa,ll;pa Tlfl!Hal! OUJH6Ka OT,ll;CJllJHOrO 113JJC pe Hllfl). 

MlcnoJJ:baoBaHHhliA rpynnoiA B.r .rp:vnnma MeTO,I\ lrcl Mo::.e'J: pac-

cMaTpHBaT:bc~ KaK pa3BI1TltiC Ha I.!HOrOTOliClillhie l!3MCpE Hl1H ITpC,l(JlO-

JKCHHOro B [rs] cnoco6a orrpe;:J.eJremtH nMilYJihca aJJCI<~ poHa no naue

peHMHM CTpCJIB np0r116a TpeKa C BBC,ll;CH!1CM CpC,l.\H11X J!OTip3BOK Ha 

pa,JJ;H3~110HHOC l13Ry~eHHC. 

2. ;llnfl o6pa6oTKn sneKTpOHHbiX TpeitoB B IOO~mr nponanonoii 

KaMepe HCnOJI:b3YCTCfi annpOKCl1M3IJ;l1H TpaeK'rOpH11 Y.pl!BOii [ !6 j 
)I= c;x:t+-{x + c + d:t.:t 

C BCC3MH TO~CI\, KOTOpbie ;1\aJOTC.fi MaTpHL\0~; ( 6:.,1>7 + L~ ( 2-I3, 

7-24). 

BlleJI,eHMe ;l(OITOJ!El1Ten:oHoro CB060,7UJOro na;121.:eT Ja c:l- tr: 

YJ>ICH:Ol!la!Oll\li!XCH BCCOJ3 TI03JlOJiflCT OCJia6HT1 EJ!Hf!EHC !3JlJ'!eHHfl 

aHeprl11.!Hb!X KBaHTOB Ha onpe,l\CJIHCMEhi m.myJ.l>C. O,LJ,na w l!;JIH IWPOT

KHX CJIC,ll;Oll BBC;l\CHI1C ;l\OITOJ!Hl!TCJ!l>HOrO napa!.ICTpa M JY.tCT YJ3CJ!l11.!1t!T:b 

;zuwnepcHD P 

IToaToMy npH paspa6oTI<e anropl1TMa onpe;l\eJieH!tlfi napaMeTpOB 

3JICKTpOHa ;L(Jlfl 60JI:bllilt!X KaMep, Mhl peliii1Jiltl OCT3HOBl1ToCfl Ha rrpou;e;n;y

pe, KOTOpaH, no HameMy MHCHI110, COl.!CTaeT ITOJIOJK!t!TCnlJHh!C CTOpOHhl 

paHee rrpe;l\JIOJKCHHh!X MCTO;l\!1K.~ 

ltlMnyJI:bC aJieKTpOHa onpe,ll;CJil!CTCH B ;ZJ,Ba 3Tarra. 

Ha rrepBOM rrpOl13BO;ZJ.l1TCH OL\CHKa l1Mrrynr,ca (rn. 6) no arrrrpoK

Cl1Ma~l111 TpeKa rrapa60JIO~i C BBC,ll;eHHeM rronpaBOK Ha cpe;ZJ,H!tiC ITOTCpH 

!t1 }ieO;l\HOpO,ll;HOCT:b UarHVITHOrO nOJil!. 

Ha BTOpOM 3Tarre, MeTO,ll;Oll M3KC11MJTM8 npaB,ll;OITC 7J,O(ll1H, orrpe,l\e-

p -1 u 
JlfliOTCH OITT!1MaJII>Hh!C O~CHKl! .. (3 C lliCITOJU,3013aH!1eM, B pas-

;;:) 8Tn 1-lCTO;I.HKa rro";n.XO,ll;l!T >l ,ll;Jif! 1-::JJ:Cl\TpOHOE, ;z:;pyroii CTIOC06 

o6pa60T!nl KO'l'Opb!X B BO;l(Opo;n:e paCCl'O'I'}''3ll J, (2..6} • 



BHT:He [ !6 ], MaTpHUbl 
I 

Cnm (BMecTo c!n m ) , KOTopaH yl!HTbl-

BaeT He TOJil>KO MH<IrOKpaTHOe pacceHHHe, HO H qlJiyKTyaUHIO H3Jiyl!e

HHfl. ~CTIOJil>30BaHH€ C:~t.nH yl!eT cpe~HMX TIOTepl> TipM HHTerpHpOBa

HHH ypaBH8HH~ ~BH»8HHH ~aeT B03MOXHOCTb OTKa3aTl)Cfl OT BBe~eHHfl 

~OTIOJIHHTeJil)HOrO napaMeTpa o( , a MHTerpMpOB8HMe ypaBHeHM~ 
~BHXeHHfl II03BOJIH0T, ecTeCTBeHHO/ yl!eCTl> ~axe 60JI1lliyp HeO~HO

pO~HOCTl) MarHHTHOfO IIOJIH. 

naJibHeMmee p83BHTHe 8TOM M0TO~KH H3JIO*eHO B ~!7~, D 

KOTopoti nocJie~oBaTBJil>HO paccMaTpHBaeTcH aa~alla orrpe~enem1H 

MeTO~OM M8KCMMyM8 rrpaB~OII0~06HH rrapaMeTpOB 8JI0KTpOH8 6e3 HC-

110Jll>30B8Hl1!i arrrrpOK JHM8UMH HOpMaJil>HbiM 381\0HOM pacrrpe.zteJieHHfl 

sJieKTpOHOB, npome~JIHX CJIO~ .6 $ . O~HaKo sTa rrpoue,l\ypa Tpe-

6yeT 60Jil>lliOro Bp8M3HH Ha 9BM. 

§ 2. Orrpe~ene IRe oTcel!KH CJe H Kos@IJHUHCHTa Koe s<IJ@eK

THBHoro yBeJIMl!eHHH pa~aUHOHHO~ .Z(JIHHbl. 

B 60Jil>lliHHCTBe cnyl!aeB npH rrpocMOTpe sneKTpOHHHX TpeKOB 

rrpOH3BO.Z(HTCH Bhi60pJ:a, KOTOpaH CBO.Z(MTCH K yKa38HMJO OIICpaTOpy-

-H3MepHTeJIIO TOI.t TOliJ:H TpeKa • .Z(O KOTOpOiii OH .Z(OJiiKeH B8CTM H3Mepe

HHH. 9TO MeCTO onpu.zteJIH0TCH K8K TO'!IK8 38M0THOrO (IIpH rrpOCMOTpe) 

cKal!KOo6paaHoro ylwHl>meHHH IDITIYJil>ca sneKTPOHa. O.nnaKo TaKaH 

Bb160pKa, yMeHl>maH ~;HcrrepcHIO orrpe.nenHeMHX napaMeTpOB, yueHl>maeT 

H cpe.ztHee 3Hal!eHHe pa.ztHaUHOHHhiX IIOT8pl>. 

BepOHTHOCT1 Tcro, liTO sJieKTpoH, rrpo~.ztH 6ecKoHel!HO uanoe 

paCCTOHHJ/18 d$, *j M3JIY'l!J/IT KBaHT C l1MITyJIJ>COM OT fJ .I(O /f-rJif' 

¥} Mu rrpeHe6peraeM cpC.l\HHM J/IaMeHeHJ/IeM Po · na 

ne d~ - :JTO orrpe;:e;;emw uanocTn d ,1 . 

·r;-> _,_._{. 

J/IHTepBa-



paBHa [I4 ] 
rl$ I dft 

W'( I}}J fa :=: Xo ~ 2 • 7[ • _!J,.:._{ Po-=-o (-Po--A-,)--=-'];-::;- -' (9- I) 

ecJIM R, > 25 M::m/c , 

Xo - pa;nMaU:MOHHaff l\JIMHa, 

Po - aaqaJII>Hhli1 MMITYJII>C ::lJ!eKTpoHa. 

Bb!palKeHHe (9-I) HMeeo:r OCOc5eHHOCT:b IIpH fi~t/, II03TOMy 

11pH B3ffTMM HHTerpaJIOB OT (9-I) BBe;neM MaJiyiO BCJ!l4t!MH,/ 

pyro ;n;aJiee ycTpeMMM K 0. 

~ t /i,1iifd/'l = - d (!- f)' ") 
~Po 

l J oil} - =-d(t- €. )-t4 (1- ()C. J *) 
fot tn{!E(&-f{)'} B /. 

C , KOTO-

(9-2) 

(9-3) 

0THOCHTeJI:bHaff BepOHTHOCT:b H3JIYl!eHMH Ha ol s KB.lHTa C lilM

ITYJI:bCOY OT C ;l\0 ( a£ Po ) , paBHa C ytreTOM (9-2) H ( 9-3) 

[~ ][ ~ ]-1 - ~·(!- ()ej 
J wfl}Jclti fh11f)4 - I 4'(1- E ;;-'). 

~RCJIO K3Jiyl!eHH~ KBaHTOB ;n;aeTCH BhlpaJKeHiilCM 

(9-4) 

P., a',( - & -1 J } wtp,Jclfr = X2.:t. L- . f t-E Po ') • . (9-5) 

0TCIO;n;a BepOHTHOCT:b \t'?~ TOrO, qTo SJieKTpOH C ~MIIYJII>COM Po , 
npoU;n;a nyu ol$, HaJiytrMT KBaHTbl c 1}<~1:, 6y~eT pamra 

rn 



,. 

j 

·' 
'• 

OTKy.n;a 

h/i9e) ::I+ -ff.z_ · tf (t-de) (9-7) 
~p 

0603HatHIM l.!!:pea ,.1.-e cpe,Zl;HIOIO .n;JIHHY npo6era ,li;O 143JiytieHHH 

RllaHTa C 1/IMnyJI:&COM ~· , ClOJI:&WHII l.!elol ( ~ /1 ) ( /?- - IDI-

nyJI:&C 3Jl8KTpOHa E TOl.!Ke (. ) , TOI'.l\8 H3 (9-7) lrUieeu 

rl h t~1. 
ilae = - ~ (!·· ~) (9-B) 

HJIH 

(9-9) 

PaccMOTpHM ~·enep:D CBHS:& ue:at,IJ;y cpe,IJ;HirUIH noTepHUH rumyJI:Dca 

Ha tl,tV! KOHC1 8HTOit 06pe38HHH (}e . 

Cpe.n;HIIle nOT€ pH Ha ol/ IIOI'YT 6I:.IT:& aanHCSHli HS (9-I) 

KaK 'ae/! 

If =I i M,lj-J~ 
14JIH

1 
ITOCJie i1'l;ll.CTc HOBKH, 

- c/.S/ 

fj == g ~Xo 
r.n;e -G,(t-8€') 

K (Je =-if t--' e'-?(1-~--?) e/cf. 
'' I24 

(9-IO) 

(9-II) 



ITpH STOM HCTIO~bSOBa~HCb COOTHOlli8HHfl 

00 

J 
_, -u -~ y e ( t-e J Jy ::: ~ R. / 

(9-!2) 

0 

~;:: l!n [Po (Po- Pr J-7 (9-I3) 

Be~HqHHa f(~ (eM. 9-!!) CTOHT B WOpMy~ax (6-43) H 

(6-44) H aa,n;aeTCfl B Tac5mu~e KOHCT8HT ( PJ1. !2). (CJ.i. Ta0JIHI.ty 4). 

,llpyroH cnococ5 BBe,n;eHHH K 'Je no Bem1tnme OTHilllleHH.H MMrryn:o

coB 3~81\TpOHa B HatraJie H KOH!.t8 TpaeKTOpH>i ,li;~HHbl ,)' IIO,ll;pOc5HO 

paCCMOTpeH B pa60Te [rojl, B KOTOpOH ITpHBe,n;eHa COlTBBTCTBYID~a.H 
Ta6nwr.ta. 

§ 3. Orrpe,l.\eJieHHe OITTHMaJibHOtl o~eHKM taro< 

0UCHKa "tjo< H ~ tg()() 2 
,ll;nff. SJICKTpOHa BbltlHC~.H OTCfl TaK, 

1\aK STO ITOKa3aHO B rrepBOM BCTBM B rn. 7. Cne,n;yeT roJI:OKO OTMe

THT:O, tlTO ITpli HHT8Ppl1pOB8HHH ypaBHCHHfl (7-!2) ytrHrhiD88TC.H HSM8He-

~me P >13-38 HOHJii38Ul10HHb!X 11 cpe;I.\HHX pa,n;Ha~HOHHhiX ITOTep:o 

(cu. 6-43 M 6-44). 

- s 11. Orrpel\e~eHMe orrTHMan:oHID( oueHOK 

-I 
p 11)5· 

P-1 
0npe,l.\8Jl8llltl8 OITTI/lMaJJ:OHhiX OUBHOK , fi H MX Olll!tlc50K 

npO~J3BOil.l.;TC.H Tal\, KaK :lTO ITOKa3aHO B PJI. 8, § ! , 11 6 11 C ,li;BYJAH 

Li3!c1CHC ill1flMI1: 

. oiP r. npo.~3B0l\llbl8 n d'2P 
11 ;;rJi. , HG06XO,l\VlMhC !J;Jlfl MHTe-

rrr.poT>alll:fl (i>5), c5ep,:rTcfl B Bl1,ll;8 (6-43) 11 (6-44), yqMTb!DBID~CM 

cpc;;,mio P<11\t·i:ll\I!OIImre TIO'l'CpH. TmmM o6pa3orj, M3!.JC}:eHHHe Toqr<M 

I25 



8IIIIpOKCJ.1Ml1p;riOTCH TpaeKTOpHe~ SJISKTpOHa B pea11I>HOM MarHJ.1THOM 

none c y'tleT<IM cpe,l(HHX pa,llHal.{HOHHHX rroTep:&. 

2. MaTptl.{a c n m (7-24)' Y'I!.1Tb!B8101ll8H MHOrOKpaTHOe pac

C9HHJ.1e, 3aM€HH€TCH Ha M8TpHL{y c!,.{n?' KOTOpaH Y't1!.1Tb!B89T KpOMe 

MHOrOKpaTHOrO paCC9HHJ.1H TaKJKe 1ri <flnyKTyal.{HJO pa,llH8l.{HOHHlliX IIOTep:&·, 
-I 

liTO II03BOnHe r coxpaHl1T:& rrp1.1 orrpe;lleneHRH P 1.1· J3 rrpoue;llypy 

IISTO;lla M8KCJ.1ilyMa IIp8B;llOIIO;ll06!.1H. 

/ 
§ 5. Ma~~p!Al.{a Cnm MHOrOKpaTHOrO paCC9HHl1H l1 <llnyKTY8Ul1H 

p8;lll18l.{!AOHHb!X IIOTep:& 

~3 (9-IC) CJie;llyeT, 'ITO H3M9H9HJ.19 !.1MIIY11:&Ca C YliSTOM T011:&KO 

cpe;llHJ.1X p8;ll!A8U!AOHH@X IIOTep:& 38IIJ.1W€TCH B BJ.1;ll€ 

J.1JIJ.1 

dP P 
-::::-

d$ K()l' Xo 

ol 
ol/ k 

K 
J 

OrKy;lla IIOCJI€ }HTerp!.1pOB8HJ.1H IIOJIY'I!.1M 

Kr1Jc= /((o} exf' Kfxo 
Ecnv. rrp11a 'IT:& Bo BH11M8H!.1e A Kj -¢JIYKTyaUHIO BeJm'll1Hbl k 

1.13-38 <lJJiyKTya ~1.11.1 J.13JIY'I€HJ.1H Ha !.1HT9pBaJie ( j ; J+t) , TO no-

JIY'IHM10THOCH QITYKTY8l.{l110 K c~pe,llHHe !.1HT€pBaJia, 

KfS) == l(fO) exf~ S }+ f-tJK: RXP{!-qs(.sjfl+fJ 7 
('I K~ Xo L l J f ' K~ Xo j 

IIP11Ip~4S(t;.+S.:.,.,) . ;=-t 
Y'IHTb!Il8H, 'ITQ 

rift = 0, 3 /-1 K ( s') 
d~ 

L~6 



H, npoBe~ paccyz~eHHH aHaxorH~Ho (8-50, 8-SI, 8-54), u~ 

MOJK6U 38ITHC8T:& H3UepeHH~e T011KH, C yti6TOU UHOrOI:paTHOrO pac-

C6HHHH H pa~HaUHOHHHX ITOTep:&, B BH~e • 
. I t.-1 

f:h :!I ~j1t•(4jo( + f JJ[S:-/15"( S;·+,+ ~·)j -tt[ 1?. -t (9-t~) 
rl::r d v q =-1 Q 

,s:-i ;-1 ,s; s I 
+4lU!•f jllkrP}t.rff{jJrl!/if·~3ti'AJHA~I I /!,(f' r-;ff!t,(~£ 

D t1 J=f 1~t1 ~:~ 
2- T ~ 

a,n;ec:& 

-I 
K r S) == P ( s) / 

(9-I5) 

/JKt- pa3HOCT:& MeJK,n;y ,n;eitCTBHT6Jl:&H~ 113M6H6HH6J.I 
-I 

K:: P Ha 

HHTepBaJie OT i -Oti ~0 ( l + I)-011 TOtutW W cpe,D;HVIM H3:.!eHeHH6M, 

ItOTOpoe yi!HTb!BaeTCH B aaBitiCHMOCTH K ( ~ ( A~~· - npiti6JIItiJKeH

HO OTHOCHM K Cepe,n;ItiHe HHT6pBaJia) ~ 

HI Hi Ct-1 • ( 6-34) ~ ( 9-I6 ) 

S,· - paccTomme OT i -oii ,n;o (i'-f!} -oii TOI!Im .·-II). 

!lpn BHEO]i6 (9-I4) Mbl npe,n;noJiaraJI.Ttl, I! TO ! H!"i 1 •. 'iCHLI yCJIOB.TtlH 

Pto) -Ptf) <.< Pto) , 
(9-I?) 

I27 



1 .. 

_, I 
p tti) ~~ I~ Ki ~ 

(9-IB) 

If/<< I.' 1HfiJ~I J ~;()c I ~ 
(9-!9) 

I q3Ht:PSo< J'K(,s?/ <.<I . 
(9-20) 

B STHX ycrrOBHHX YOEHO npH6AHEeHHO nOAOEHTD 

tJ l<t: -- - J1 1/ Rz. 
c 

(9-2I) 

r;ne 

!J/} - pa3HOCT~ uex;ny ;neHCTBHT8ADHHM H3MeHeHH8M KMITYADCa npH 

H3JiytleH-iH Ha HHTepBane ( t , i + I ) 1-1 cpe;n!lHM I-13MeHeHHeM 

Ha ;nAHH ~ .6 4· = Se.·+l-~ . 
I' 

C yqeTou }KasaHHoro, aneueHT uaTpH~ c!n~ paBeH 

c;;, (!J;!J.~)l~t,;-!1.~) .~ (/ln-t 8n)(llm-~" 81!Y') 
l(•e '11/(•P . --' 

l=tJ I•O 
?.,." ?-=:: 

(9-22) 

r;ne 

An~ J! g. ctn- 4., +t;J + f' tJ. , 
J==-1 ' 2 [=' fJ 

~-~ i11 I c~l . / ,sj + ?JJ 
Bn = P,Jt~JtA~rHt.~· f J t',!"f "-4S~;tr' " ,/,(~,(,.,. 

d j_H+,S:· 1·/~ -
:z. 2 

fl-1 ~ 

~ -0,3 u'5cl L H.· ~ z: . 
J=' I gz. nJ ~ 3 

'ti.;= f[4-~>r_s;.t1;J]~ A .. x. [f,-4S(~,+1J]. 
121\ 



Ham. 

BHITO~HHB B (9-22) ycpe~H8HH8, no~y~HM 
minUn-l}i {11'1-1}] 

--'/ - ,..) 11 2. )Hz 11~2. "- "'-
C,nm -L-nm +v,llj~Oif: 1 '/ P.''f t.'Y·L."'r/. (9-23) 

~-t I --
nepe~~eu TenepD K onpe~e~eHHID Be~H~HH~ ~~~~. 
HopuHpoBaHHOe pacnpe~e~eHHe ::meKTpOHOB nocne npoxmK~eH1lH 

c~oa {+t-~- ~aeTcH tflopMy~o~ [r4] 
[f;,( e P}] t-1 

WI pJJp == Po rtt) ) 

e -HMIIY~DC S~8KTpOHa Ha BXO~e B j -bill J/!HT: pBa II, 

p - HMIIY~DC S~eKTpOHa Ha B~XO~e B TOqKe j+/ . 

]lJIH t <.< I' BM8CTO (9-24)' 38IU1l!IeM 

V/,(p),:lp = t Po-'( 1- ?t-) t-14;> 

( f(t)~ t:1~~H t<< I ) . 
Pacrrpe~en~HJ/!8 (9-26) HOpMHpOB8HO 

Po 
~ l1{t p)olp == 1 
0 

T29 

(9-24) 

(9-25) 

(9-26) 

(9-27) 



JUIH y-qe~·a OTCeqKH oe (OT6opa npH npOCMOTpe), TIOCTpOHM 

pacnpe~eJieH~:e Wt'~) SJI6KTPOHHbiX TpeKOB, HMTIYJII>Clll KOTOpl>IX 

IIOCJie npOXOll:~eHHH MaJIOrO CJIOH t neEaT B HHTepBa-

Jie ( (1-':10~) D ) *) <::7Lf1,, ) ro 

* t: 1- .L t-1 WI f) olf = Po ~ r ( t;, ) df ·· (9-28) 

9To pacnpe~EJieHHe TaKEe HOPMHPOBaHo 

A, * f W tP)~ItJ := ~ 
{t-~)fo 

(9-29) 

(9-30) 

PIMeeu ?,:, 

P = f I'Wff.Jt:/p.= fo L (1-~.,_laet] (9-3!) 
(t-ae)fo + ~ 

- Po 
P'- fP?.I¥' -~ -~Jf)}ft1-at'~ aez 7 

-(l-ae)/1; fP) ~-tO[<r l+t ~t)(t-tf1St)j.C9-32) 
(~HTerpaJIH JierKo 6epyTCH no qacTHM). 

IlO~CTa:BJIHH ~9-3!) H (9-32) B (9-30), 6y~eM HM6TI> 

(9-33) 

"IlOJII>3JlC~ MaJIOCTI>IO r , Mbl npeHe6peraeM pa3HJ.U~eft 13 

onpe~eJieHHH 0€ , ~aHHOM 13 § 2 RaCTOHJUetf rJiaBbl H 3~ec:&. 

DO 



1'!3 (9-33) ;n.JIH M8JlbiX t OKOHl!aTeJI:OHO IlOJIYll~M -
Ll ~2, -2 2 y = o.1~ q ae 

I 

Sj+l- S;. 
Xo (9-34) 

__:._.-

-- tl ~'l 
Y!S Ilp0,1l6JI8HHb!X Bb1KJI8;l\OK HCHO, liTO orrpe,"lleJieHHe {t k:~ )2

:::. ----;;:;-
. r,; 

H6CKOJI:&KO rpy6o, HO, TaK KaK STa E6JIHtiHH8 HCI10JI:&3l6TCH TOJI:&KO 

B MaTpHI.\8 c'n m (T.e. B BeCaX l13M6p6HHhiX TO'q6K), TO C,I\8TJ.8H

Hb16 ynpomeHHH He 6y,1lyT 38MeTHO CK83hlB8Tl>Cfl Ha onpe,1l6Jlfl6MbiX _, 
OU6HKaX p n p . (KOHCTaHTa 0, ?2 B ( 9-34) ;1\(IJ!l!(Ha 6biT:& 

yTotiHeHa rrpl'l pa6oTe co crreuuan:&Hw reHepaTopou :;neK~·pomchiX Tpe

KOB, Jll1Cl0 np11 npOB6;1\6HI1lil T8CTOBbiX ~3MC perlliiM). 

Ta6Jmua 4. 3aB~CHMOCTD J< ~ , ae, , de 2. OT $ ~ 
• ){ 0 

paCC'~UlT8HH8H no <iJopMyJiaM (9-8), 0-II) 

~ 0 0,380 0,567 0,765 0,987 1,238 1,525 I,B54 2,232 

~ 0 0,095 O,IBI 0,259 0,330 0,393 0,451 0,~;03 0,551 

~t 0 0,009 0,033 0,067 0,109 0,155 0,204 0,;~53 0,303 

K~ oo 7,461 4,0II 2,866 2,300 1,965 1,745 1,')92 1,478 

i; 2,664 3,159 3,726 4,375 5,119 5,964 14,!8 3I,7I ~ 

~ 0,593 0,632 0,667 0,699 0,727 0,753 0,865 0,926 I 

~~ 0,352 0,400 0,445 0,488 0,529 0,568 0,748 0,857 I 

K~ 1,393 1,326 1,274 I,23I I,I96 I,I67 1,070 I,03I I 

lJI 



§ 6. OnTRMa;r:&HaH .n;mma ~nH orrpe;n;eneHHH 
p 

P-t .. B 
ITpRYeHeHHafl B rrporpauue MeTO~RKa orrpe~eneHRH n J- c 

T'CITOJI:b30BaHJI!eM MaTpJI!IJ;bl d~hl ( CM. 9-23) IT03BOJIHeT yTBepllt~aT:D, 

P-1 
tJTO rrapaueTpH Jl! j3 6y~T orrpe~enHTl>CH TeM To~ee, qeu 

Ha 6on1:>rne~ ~nRHe TpaeKTOPRR rrpoBe~eHhl R3MepeHRH. 

O;n;Ha!to MOlltHO ITOI\83aT:b, tJTO, HatJRH8fl C HeKOTOpOL1 ;IJ;nl1Hbl 

TpeKa S = Sonr. , yueHI>llieH!ol:e ornR6KR onpe~eneHJMI p-f npR R3Me

peHRR ~OITOJIHJI[Tem.Hb!X ~anee paCITOJ!OllteHHhiX TOtJe!t 6y~eT R;Il;TJI[ OtJeH:b 

ue;n;JieHHO, qero H(,JIJ>3ff CK838T:b 06 06l>eMe BbltJRCJieHRli Ha 8BM Jl[ 

BpCMCH!ol: ~3MepCH!ol:i .• 

PaccMoTpRM r:OHBJieHJAe TaKoi1 ;1\JIRHhl Ha rrpocTOM cnyqae IA3Me

penRl'I I'IMITYJJl>Ca SJ CKTpOHG ITO TpeM TOtJKaM (rre pBaH TOtJKa ITpJI! s, = 0, 

BTOpaH-ITpli 4~ t_IS"/, TpC.T:bfl rrp11: ~ = ,s' ) . TaK K8K HaC !ol:HTC-

pecyeT TOJJ1>KO OI\CHKa Sonm,ITPC~ITOJJOliUlM, tJTO 

)3<< l 

1-il?_f> ~)~I 

49:5_} f:= /} 

r1<< A~. 

B 3THX yCJIOil1HX Mhl ITOJIYtJl1M 

(9-35) 

(9-36) 

#z;:: #*+t;_ +fJSUJ{/.+.Lfj'+f,t- ~{lJ~ l. 411j21 
y f .JJ. p _/,(9-37) 

£= !f~§+}s'~,+; ~~+fflz+R+fz + (9-38) 

+ q r J..j~!. ~R t~2_ .1. Ali t2] 
,.. J. z 32. p r 37.. p . 

IJ2 



~H~- yron MHOrOKpaTHOrO pacceHHHH H CMe~eHHe Ha nepBOM HHTep

BaJie ( t =I, tOT 0 ;140 tJ,Sj) H Ha BTOpOM ( t = 2, /oT 

qs J ;no ,1 ) . CM. TaKlte rrpHMeqaHHe K ci.JopuyJie E -54. 

(),3 H U'':S ol.. 
't = p ~ (9-39) 

If 
Onpe;neJIHM /J .11 J TaKHM o6pa30M, qT06bl 6b!j10 BbiiTOJI-

HCHO yCJIOBHC 

fft = 'J 3 ::;. x, := 0) (9-40) 

OTKy;na 

L{ 'K-:::: - £. 
(] I ' (9-4I) 

p= -;- r~ -£, ~-: !t, .. r liz +f?+fl -~- · 
~ [ 1. tfl tJ tJR ~z .1- tJ Pz "'2.] } r 1-- f r - 32. p tJ -32 p ,) . (9-42) 

ITO;ZJ.CTailJIHH STill 3H31.!CHJilfl B (9-37)_, ITOJIYtii'lM ll)lfl .!1.2._ CJIC7J,y

IO!l(ee Bblpat.\CHI1C 

1 t { I 7 jj ft I LJ/;t 7 r/2. 
ffz =-r~-t~-lt3 T-'/- - tY +tfi p +6rr p"JrJ -

- ) / J', - ; j J'z + l f, - f [2. . (9-4 3) 

Ytii1ThiBafl, q•ro @opMyJw. ;ZJ.Jlfi 
'J.JI<cn?· 

11MCC 'r Bl!ll. 

tt-7 = - 2!/:z.. ~ 
,s' 2. J 

(9-44) 

OTKy;n,a 

q -Cl::: 't· E, -JEg + l.! f 7 tJ P, _ J.. IJ fllt:~ + (9-45) 
Y7 r ·.s'z + g p g p _ 1-

+ 2, +~l. 
~ + 

IJ -P,+/?z 
7 -;s-'2-
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Ilocne E03:le;lleHH.fi B K:Ba;llpaT (9-45 )tlycpe;llHeHVi.fi, noJiy'lfHM 

cne,llyromee EhlpaneHMe 

- 2 
- -- £Z 9 'l. 1.$ 7 /it_Zj I 
dtf,L =(~-'J.)2.= !}6 ,f'' +ii ~ fj, ,XD +IJ.{~,(tfc1'(9-46) 

3HatieHHH j , 06pa1Jlal01Jl£118 (9-46) B MHHHMYM: H:BJIHJOTCH 

HCKOMHM£11 ~n~- . 9TOT MHHMMYM CYIJl8CTByeT, TaK KaK rrepBbiM 111 

TpeTHti tlJI8Hhl C pOCTOM _s' y6HBaJOT, a :BTOpoi1 - pacTeT. ~3Me
peHHH CJI8,1cy'8T I 8QTH Ha )J,JIHHe, ClOJI:blliCM ,.)' 411n 1'1'1 , HO M8H:&rueti, 

'118M (I ,5-+2 ,() ~nW1 . , SCJI£11 TOJLbKO Ha 3TOJ~i ,l\Jll1He He Clb!JIO 

H3Jiyt~eHo 3Heprvt~Horo KEaHTa (cu. § 2, rn. 9). 

Ta6mtga 5. 

3aBHCl1MOCTh ~/lr (CM) OT e OE' £I( ~ 0C • 

~ ldtJ ~~~() 8f){) It~~ 2,()1)1) 304() 'tfJid ld(J~(J 

~=I 

~()l.==i. ~9 103 1'113 16,6 241 2~~ .26,~ 3~S 

Jc: I 

~st~-=f 1~3 13, 6' 161 9 1~'1 1" I( 27,2 30,.3 ~~3 

<~e:4S 

CdSO<.= L 
'"' 0 

16,3 2~1 2.3,~ Z~'t 31;7 3.S:2 S~d 

lJ'+ 



rJIABA IO. 

BH6op BeTBH cxew onpe,lleJieHHfl napaMeTpc'B 
TpeKa 

Jl1160£t IdS TpeKOB, sa MCKJIJ0116HH61l TpeKa 3JieJ:TpOH8 HJIM 

OC06oro TpeKa 
1 

llOlltHO o6pa6aTI:iB8Tl> C fiOMOIIU>ID CHCTOIIbl cpOplfyJI· 

§ I, rn. 8, Y'llltiTHBalliJIMX uaTpMey MHormtpaTHoro pacceHHHH • 

0,1U18KO 3TOT pact~eT Tpe6yeT SH811HT6Jil>HOrO BP6M6H! Ha 8BM, 

noaToMy BcTaeT sa~a11a onpe~eneHMfl BOSMOlltHOCTe£! :rnpomeHHoro, 

HO ~OCT8TOIIHO TOIIHOrO BliiiHCJI6Hliffl napaueTpOB Tpe:ta, MCITOJil>

SYfl p~ct~eTH c ~HaroHaJil>HOH MaTpHne« H pesyJI:DTaTi Hat~aJI»Horo 

npH6JIHllteHMfl. 

Hli6op BeTBH nporpaMMH onpe~enfleTcfl no pesyn:DTaTau cpaB

HeHHH BeJIHIIHH <1e._J H cJ'p C 38~8HHHIIH KOHCTS ffTSMl'l C&o, C&1. 

BeJIMIIHHS ~~ xapaKTepHayeT OTHOmeHHe KBa~pSTOB OWH-

60K KpMBH3HI:i M3-38 IIHOrOKpaTHOrO pacceHHHfl H H3MepeHH~ ~Jlfl 

qacTMilH c uacco« M~ , 

MeTpoB, onpe~eneHHHX B HallaJil>HOM npH6JIHllteHHH. 

;;e = (A. KA~ 
~ (a K)t..J...._ (IO-I) 

Sa oneHKY HauepHTeJil>HOH omH6KH npMueu omHCKy KPHBHSHH 

napa6onH (cu. , HanpHuep, [IO] ) 

2. [ r;: ~ J.l, c.M""-
(dK)..., .... =. 12.v5 Sl-.Ui'-.1-·;,r;r (~!R)"' ' (I0-2) 
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~ 

O~eHKY KBa,n;paTa om~6K~ KPHBH3HH III3-3a MHoroKpaTHoro 

pacceHHHH,n;aer WOPMYJI8 (8-59) 

r 4·(.1~2)~ 1 . 4 
2.. " ·-- ---

(!J KJ ~"-=.:is (o,3 -HY.X. Pf· vt ? ~'-.tl.. 

Tio,n;cTaBITflH (I0-2) H (I0-3) B (IO-I);nonyq~y 

f ~~-N 
£~ ~, ~M6 ·x.:()~ · p;. v; , 

r,n;e 

!l>x!~ - CM. (7-62) , 

.J( - q~CJIO TOqeK Ha TpeKe , 

vl = Pl ( Mf + f1)Yt, 
M' - uacca qacT~~ (MaB/c2), 

$ - npOCTp8HCTBeHH8R ,11;Jl~Ha TpeKa, 

p~ - ~MnyJI&C (MoB/C), 

X. - pa,n;Pia UIIIOHH8R ,n;JI~Ha ( CM) . 

(I0-3) 

(I0-4) 

• 

Ben~q~H~ Jp xapaKTep~3yeT OTHOC~Ten»HHe noTepJ/1 ~unyn»

ca ,11;Jlfl npOTOHa C onpe,n;eneHHHM HaqaJIDHIXM ~MnyJI»COM fp Ha 

,n;n~He S . 

"f = I !fit. + 2 tfil.~.·;:> -~ 1. aZf'} ,., I 
Pr " (I0-5) 

a p _ a~ (e v~ vl Q) 
a$ - - v; 17 1- v} - f + :z.. , 

(I0-6) 
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d2f [ dPJ a.PI ) 
d$i = 2.0 dS p,. +0,05·:$ - d:J Pr ' (I0-7) 

Q 1 H a..t - KOHCTSHTH, xapaKTepH3YIOIIlHe cpe,~cy B tta• epe • 

.l{aJiee OITHC8HH8 CTpOHTCH B COOTBeTCTBHH CO CXel:Oii rrpor

paMUH, npe;ztCT8BJieHHOi.1 Ha pMC. 6. Ellle paa OTMeTMM, tTO BCe 

VI3JI8raeM08 HHJKe He OTHOCHTCH K 06pa60TKe TpeKOB SJIE:KfpOHOB 

ltl II03HTpOHOB. 

A. PexltlMU pa6oTu B cnyqae 

JY"'tl = 00 HJIH .N~=1'1. (I0-8) 

I. Hl:liiOJIHHeTCH npoBepKa (rpyeiaH) H3MepJriMOCTB l:Jie;zta 

no peayJibTaTaM HaqaJibHOro npM6JIMJKeHHH. 

ITpoBO:ztMTCH cpaBHeHwe 

1~1 
T80JIWUH KOHCTSHT. 

3;ztecb 

C BeJilfq~fHOii tc ( IC =1) 

AJ\. - no (_(Jopuyne (6-49). 

l'.:CJIM 

~~~ >K' 
(10-9) 

TO Be:zteM pacqeT TOJibKO :ztJIH rMnoTeaH ~ - ueaoHa no ~op

MYJISII ~ 1, r.naBN 8 C yqeTOU HSII8HeHHH p B MaTpHI.lO MHOrOKpaT-

Horo paCC8ffHHH (yCJIOBHOe 0003HaqeHHe: ~~ ). 

PacqeTOB ;ztJiff ;ztpyrHX MSCC He IIPOH3BO;ztHTCH 1 TSK K8r STOT CJie:zt 

~SKTHqecKH He H3MepMM. 

IJ7 



Ha B~~aqy WOPMMpyeTCH TOHLKO O~Ha nep~oKapTa ~~fi 

rwno~reahl :X (R ee aHa~or Ha MarHMTHo~ ~eHTe) c 

.1'(7.=0. (IO-IO) 

BcTpeTV.B TaKyiD BhlAaqy, nporpaMMW M~eHTM~MKaUMH npHnM

wyT STOMY C~e~ BCe B03MOXHhle rMITOTe3bl, O~HaKO 6ea H3MeHe

HWH ero rrapaMeTpOB. 

ECJI!il 

a ) .l'f "'11 =o WJIR }'{~ = 11- ' 

6) (Llt)J[ ,; /( (IO-II) 

B) 0 CnGAe JCTaeTCR TpH rHITOTe3U, 

TO npoVIano.7l,JilrCR mr6op BeTBM, ncXOAf! ns cpa:rmemm ~~ 11 dp 
C KOHCT8HT8M i1 C€o l1 c,., . 
BeTB:& ~ I. 

\Jeri< C.;o 

IC'p I < CH 

(MHOrOKpaTHOe pacceHHMe M8JIO) 

(HOHH38UHOHHHe ITOTepM MSJ!hl). 
(IG-I2) 

B STOM J~yqae pacqeT BblllOJIHReTCfi ITO WOpMy~aM § 2, r~.7 1 

~JIR rWITOTe3bl 11 ilpOTOH 11 C HCTIOHL30B8HHeM ~HarOHSHLHO~ M8TpH

Uhl• (Yc~oBH03 o6oaHaqeHHe: I:SJp). 

ilapaMeTJbl lJIR rHITOTe3 jt1 K 

lYIO~HM Q}OpMyrxaM: 

onpele~RJOTCR no cne-

P~ :::: Pp -t- ( P~- P,.) Ha'f. npt·tM£fJkeHHe. (IO-I3) 

-1 (i!p iif')p-( /D j [n J) h = ~f +i (APpr ~~ - lp 
t-~3n ' 

(I0-14) 
nj 



(I0-15) 

(I0-16) 

(I0-17) 

3Ta QJOpMyJia IIOJJy'lJ:eH8. H3 (8-42) VI (8-65), 

2 t I ') (-21, 2YL . .?__ 
(A(h)~-:: (AN,., -+ c,.r,v · Pt·v;.C(J$t.l.} x., (I0-18) 

( Cl.!. QOPMYJlhl 8-66 :vi 8-48), 

(1D-I9) 

f!Jt)(HRfi 'POPI'fY/ICI, 

8CJIH C'lJ:E:T H)(8T C HeiiOJI1>30B8HHeM ;zu'18rOH8JibHO!l M8TJ>l1LU1 (CM. 

7-42). 

(Aptl~)~(AfA~)p~UMj+j Cqp (NJ- o,:. ·f.(~;:!_~a.J.. f..D( ~n (Ap ~~)~.J(10-20) 
(eM. 8-48 11 8-66), 

w}=~ (I0-21) 

(eM • 7-33 H 7-37), 

. ;<~ == :Xp (I0-22) 

(eM. 8-47) , 



B ~opuyxa< (IO-I3) - (I0-23) HH~eKc 

BeTB:& Jl!! 2 

\~pl < C.-.o, 

\cl'p\ > C101. 

(I0-23) 

~ .'Jl,K,p. 

(I0-24) 

B STOll CX(liSe Be~eTCff cqeT ~ff KS:E,ltOi't rHnOT83bl 

( X , J( , J) ) C .l{HSrOHSJI:bH0£1 MSTpHUet! B IIXOCKOCTH XY 

no ~opuyxau § ~' rn. 8. 

11pM Bblqv!C IIBHIIIffX IIO 8TO~ BBTBM napaueTpbl ( p-: (!> 
1 

f.~ d.) 
~ff K8E){O£t riiiii)T83bl onpe~eXHDTCff OT){BX:&HO M3 IIMHHIIH38UMH 

COOTBBTCTByDmH< ~YHKUHOHSJIOB (IIOCTpOBHHbiX ~XH KSZ){Ot! rHnO

Te3H). 

f\ 
h 

(Ap)\ 

(APAf'>)\ 
(b.J31} 
-x~ 

}II, § 2 ,rJI. 8 

,~u .. § 3, 111 § 4, rJI. 7 
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BeTB:& N~ 3 

, 

\X.p\ >C6o
1 

\dp\<Cu. 
(I0-25) 

B 3TOM CRyqae B~qMCH6HMH Be~yTCH TOHbKO ~~H r~ITOT63W 

p1 C HCITOH:&30BBHM6M B llHOCROCTH XY llOHHO~ MaTpH~ 063 ~3-

MeHeHHH HMflYH:&Ca, KSK 3TO OllMCSHO· B rn. 8 § I, cnyqa~ a. 

(YcnoBHoe o6oaHaqeHMe ~ ~ P ). 

p\ CM. (IO-I3), 

~\ Cu. (IO-I4), 

~.._~ CM. (Iu-I5), 

R~ Cu. (I0-16)' 

xJ.- :tj> , w.t = w~ . 
OmH6KM B~qHCXH~TCH no wopuynaM: 

(Cu. wopuyx~ (8-40, 8-65) ), 

(CM. ~opuyx~ 8-66 ~ 8-40), 

(Ca. 7-41 H 7-42) . 
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B ipOpMynaiC (I0-26) - (I0-28) HHJleKC ~.,. ~ l<,p. 

BeTBh ~ 4 

~~p\ ~· CGo 1 

\dt'l< \ ( C&o 1 

(I0-29) 

fl1llOTe3a '1IIIJOTOH 11 06pa6aTb1BaeTCfl C y'l!eTOM MaTpHJ.U>I MHO-

roKpaTI!oro pF.tc<:emntff ( • d'" § I, rn. 8). (YcnoBHOe o6oaHa-

:Ji: - M830HOB 11 H 11 1<. -Me-

30l!OB 11 o6pa6aTIIB810TCfl C l'!Cll01!1>30B8H¥leM ,ZI,l'larOH8Jll>HOM MaTpii!J.U>I 

U8 TI1IOCKOCTl1 x:·, K8K 3TO Olll'!C8HO B § 2, rJI. 8. (yCJIOBHOe 

Owrt6Kl'! AP~ 

§ 2, rn. 8 H § 3 

tiH,ZJ,eKC ~ ='K, 1<'. 

BeTBh 5. 

\dt'pl > c,,, 

\'()('~<! > Cso, 

rSJ ). 
K 

t (<1 ,e.)~ I A i_"} 

l'l § 4 rn. 7. 

C'l!HT8IDTCfl IIO ipOpMynaM 

(I0-30) 

,llm! rl'lnoTea "ITpoTOH 11 l'l 11 K -MeaoH" Bbl'l!Hcnerutf! Be.ztyTcfl 

C M8Tpl'!U8~ MHOrOKpSTHOrO paccef!HII!fl B ll1!0CKOCTH XY OT,Z1,81lhHO 



~Jifi Ka:x~o1il rmnoTeSY (cu. A,§ I, rn. 8). (Oc5osHaieHHe: 

[glp J ~"). 
rmnoTesa 11 X· - uesoH" oc5cqJ4TblBaeTcn c Hcno.u.soBaHHeu 

~HarOHSJIDHO~ USTpHUY B DJIOCKOCTll XY. ( CM. § 2, r. I. 8, 

060SHSqeHHe rslx ) • 

BeTB:o 6. 

~~PI"> C,o, 

\af~t\ "> C,o, 

l~lLI < C,o, 
IJpl ~Cu. 

,llJiff rHDOT68 11 fipOTOH 11 J4 11 I( - MeSOH 11 BblqHc II6Hllfi B6].tyT-

CH C USTpHUe~ UHOrOKpSTHOrO pacceHHHH B DJIOCKOCT~ XY, OT~eJID· 

HO ~JIH Kallt,1tolii rHnoTeabl (cu •• tf' § I, rn. 8 , o:5oauaqeH:we: 

~p t ~K ). 

fiDOTeSS 11 !fi - UeSOH 11 oC)cqHTYB86TCH C HCD01IDSOB8HHeU 

~HarOHSJIDHO~ MSTPlluY B DJIOCKOCTH XY (eM. § 2, rJI. 8, Oc50S

HaqeHHe: lSJ 11 ). 

BeTB:& 7. 

I~ PI> c6o, 
\XK\ > C,o, 

\a&l ') c,o, 

\Spl < c6f. 

(I0-32) 

Bee rHnoTeabl no OT~eJI:oHOCTH oc5pac5aTHBSIDTCf. c uaTpHueJ.:i 

UHOrOKp8THOrO•p8CC6HHHH B DJIOCKOCTH XY c5ea HSM€HeHHH HM

nyJIDCa B uaTpHue (cu. a, § I, rn. 8, oc5oaHaqeHHe l"VV , C8:} 
~ "' ~p ). 
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BeTB::& 8. 

ltJep/> clfD, 
1 ~~<I> c6 D, (I0-33) 

~,., > 'd-<~~', 
18~ I> ('GI· 

Bee rHTIOTE3H no oT~en::&HoeTH o6pa6aTHBamTeH c·MaTpHue~ 

MHoroKpaTHoro JacceHHHH B nnocKoeTH X)Y e y~eTOM HsMeHeHHH 

HMnyn::&ca B MaTJli!Ue (eM. ~ , § I, rn. 8, o6osHa~eHHe; (JI , 
/r 

E. 
BeTB::& 9. 

(I0-34) 

EeT::& npHsHaK ocTaHOBKH, sa~aHH rli!TIOTeaH J . 
Bee sa~aHEHe rli!TIOTesH o6pa6aTHBaiDTCH c MaTpHUeH MHoroKpaT

Horo paeceHHlilfi (c yqeTOM lii3MeHeHHH li!Mnyn::&ea B M8TPHUe) T8K/K8K 

STO OTIHC8HO B ~ I, rn. 8 (0603Ha~eHHe! ~Jr ). 
B. 
BeTB::& IO+I3. 

rpynna en~qaeB, li!MeiDmHX TipH3H8KH! 

OCT8HOBK8 He aa~aHa, ] 

~HCHO ~on~OK86MHX rHTIOTe3 (6ea aneKTPOHa HHH (I0-35) 
TI03HTpOHa) ~ 2 , 

06pa6aTHB86TCH TIO BeTBHM, xapaKTepHayeMHU TeM, qTO K8E~8H H3 

rHTIOT63 ~ paCCM8TpHBaeTOH OT~en::&HO. 
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Be~Bll IO. 

IC}(l l < Cc;o' 

l8\ I<. c,i . (I0-36) 

06pa60TK8 Be~eTCff C HCnOHD80B8HM6M ~HarpH~HDHO~ MaTpH~ 

B nJIOCKOCTH XY (cu. § 2, rJI. 8, o6oaHaqeame: tSl, ). 
BeTB:& II. 

l3e~j < Cto, 

\8\ l :> c,i. 
(I0-37) 

ClleT Be~eTcff no cxeue 

BeTB:& I2. 

\8f'~l > c,o , 
(I0-38) 

ClleT Be~eTcff no cxeue ~ ~ • 

BeTB:& !3. 

l:Jt, I "> C,o , 

(I0-39) 

ClleT Be~e~cff no cxeue 

14? 



rJIABA II. 

~l'l:S peaynTSTOB nporp8.1111H 

A. 06HaaTeJI:&HWl BDI,1lalla Ha netran. 

I), Co~ep~~~oe ~3Y (4 ASCHTHllHHX llHCHa). Ha nyHDTe uama

HH nepe~ HSllSJWU pa60TH onepaTOp HSChtpaeT HS ~3Y pelltHU paCio

Thi nporpaMUH K ~STY Cll6T8. nnH KOHTpOHH npaBHHDHOCTH 38~8HHQ

ro pellt11!Ua pa6o~·bl npoHa:so~HTCH o6gaaoreJIDHaH netrau co~eplltHMoro 

~3Y. 

I cTpoKa: paaJIH~ I, 4I, 43, 44, 45 ynpaBJIHilT ~onoJIHHTeJIDHOit 

Dhi~Slleit (cu. § 2 STOlt rHSBDI), 

B paspH~SX I3+c4 YK83hiB86TCH HSllSJIDHDii! HOUep 30HH uarHHTHOit 

Jl6HTH C KCXO~Hf~H ~SHHHUH. 

2 cTpoKa: paSJIH~ 44 ynpaBJIHeT ~onoJIHHT6HDHOit ne'l:anm (cu. § 2 

STOlt rJISBH). 

3 CTpOKS: B pl.SPH~ax I+I2 YK88hiB86TCH HS'l:SliDHii£1 HOUep 30HH 6y

U8lltHO£i Jl6HTH C HCXO~HHUH ~SHHHUH. 

4 CTPOKa: B p~.SpH~ax !+32 YK83hiB89TCH ~aTa ClleTa (2 UH\Ilp!ll

qHCJIO, ~e UH\IJJI!li-U6CHU, 4 UH\IlpH-rO~). 

2). 11 manKa C061>1THH11 Jri "npHSHSKH CH6~0B11 • 

3)4 Houep ~·peKa c TecTou netraTH. 

4), mKaJia C;JIOKOB. {llet~aTaeTCH O~HO BOCDUepHllHOe UCJio). 
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llporpaUIUi OlleTa 0006liX TpeKOB H H8ll8JI:&HOrO ll]lH6ruuteHHH 

paa6HT.bl Ha 6JIOKII1, KSS;llouy H-a KOTOPiiX OTBellaeT O;lli!H BOO:&uepHq-. 

H.blit paapH;ll B 11 mKaJie 6JIOKOB 11 , OOOTB8TCTB8HHO, npKBen;eHHOR HKJ:e 

Ta6JIHU8. 

Ar A2 A3 H83B8HHe 6JIOKa 

000 0000 0000 0001 - 6JIOK HOKJIIl'I8HHft 6JIH3KJ4X Tl l'I8K § 6 :::'JI.4. 

000 0000 0000 0010 - o6pa60TKa ooo6oro TpeKa (PJI. 5). 

000 0000 0000 OIOO - 06pa60TKa ;llJIHHHiiX OJI8;llOB HO KPHBH3He 

(3rHn.) ax.< c!J ' J~< e~, 
(§ 2 rJI. 6). 

000 0000 0001 0000 - 06pa60TK8 ;llJIHHHiiX CJie;llOB 1!0 KPHBH3He 

(3-4 rwn.) .1'f~7 , J'x. < :.!/ , d'?t:~ >C.!/ 

(§ 2 rJI. 6). 

000 0000 00!0 0000 - o6pa60TKa ;llJIHHHbiX cJie;noB l!O KPHBH3He 

Jx,<C9 (§2,rJI. 6)1 Jx~<c_,,J{?-7. 

000 0000 0100 0000 -o6pa60TKa ';llJIHHHbiX cJie;noB l!O KPHBr'!3He 

( §2, rJI.6 ). 

000 OOOI 0000 0000 - cJie;ll o6pa6aT.b1BaeTCH no 4-u rHnoT. no 

KPHBHSHe. 

000 OOIO 0000 0000- oJie;n o6pa6. no KPHBH3He,I HJIH 2 rHnoT. 

000 OIOO 0000 0000 - o6pa6aT.b1BallTCH ;IJ.JIHHH.ble cJio;nhl no npo6ery 

(§3, rJI.6). 

001 0000 0000 0000 - 06pa6aT.biB81DTCH ;li.JIHHH.ble CJIO;nhl no KPHBH3-

He J'x, >C3 d'x.,. <c.!/ .1'1:;,. 7 
I I 

(§ 2, rJI.6). 

!00 0000 0000 0000 - qaCTH~a HUeeT OTpH~aTeJI:&Hl~ HMnyJI:&C no 

KPHBH3He npH aa;llaHH.biX ~-x, 4-x rHnoT. 

(npOTOH OT6paKOB.biB.). 
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5) llapallt~TpH qacTHUH. llmi I<az:ztoro TpeKa B. SaBHCHIIOCTH 

OT qHCJia Sa,Ita!IHHX rHITOTeS ( V=-- 1, ~' ~1 lf ) neqaTaeTCH 

UaCCHB 143: 20 qHceJI, KaK STO ITOKaSaHO Ha pHc. I3 • HH.,.. 

ze npHBO,ItHTCH OITHCaHHe.TaKOrO 2Q- CTpOqHOrO MaCCHBa, 

I-aa cTpoxa.,.~"', .flltt~,.- Houep nxeHKH, HOMep Ka:ztpa (cu. co:ztep

xmwe 3-ro Ka;tpa HCXO,ItHOi.t HHqJOpU8UHH 1 rJI. 2. Houep OITHTa 

s:ztec:& He neqa~~aeTcH). 

ie SOHH - HOM6Jl 30HH nepqJOJI6HTH (cu. CO,ItepXHMOe I- ro Ka,Itpa 

HCXO,ItBOM HHqJO]l118UHH 1 rJI. 2). 
2-aH cTpoKa. ~~ Tp. - Houep TpeKa saHHuaeT paspH.ItH c 29 no 45. 

fieqaTaeTCH 3HilK qJ4CJI8 . ( + ) , 3H8K ITOpH,ItKa ( + ) 1 ITOpH,ll.OK H 

2 Ill'lqJpbl 118HTH(:CH, 

~OH., H,It6HT., OCT,- npHBH8KH HOHH38UHH (25-28 paspH,Itb~H,ll.6HTH

qJHK8UHK (I?-2l. paapH,ItH), OCT8HOBKH (!3-!6 paspH,ItH). 0nHC8HHe 

npK3H8KOB CU. B rJI. 2. 

~ nporp, - HOt.:ep nporpaMUH - TpeX3HatfHOe ,ll.6CHTHilH<?6 qHCJIO B 

paapa,ItaX 1+!2. llepBble 2 UHqJpH- OCHOBHOM HOMep (I64TpeT:&fl 

UKqJpa - llHCJIO OT 0 ,ItO 9 - HOUep BapHaHTa nporpaMMH. 

3-H CTQOKa. p - HMITYJI:&C qacTKUH B nepBO~ TOqKe (MsB/c) 38HK

M86T paspH,Itbl ]7+45. 

45 paspa:zt = 

44 paspa:zt = 

{ 
+ HunyJI:&C onpe:zteJI eH no KPHBHSHe , 

- HMnyJI:&c onpe:zteJieH no npo6ery • 

{ 
+3apH,ll. qacTHUH ITOJIOZHT6JI:&Hwt , 

- sapH,It qacTHUH OTpHU8TeJI:&HJiM , 

JJp - OmH6Ka HM~yJI:&ca (paapH,ItH I+I6) B M3B/c: 

ITOpH,ll.OK 

UaHTHCCa 

A .D - paspH,Itbl !3+16 , 

A p - paspH,ll.bl It I2 , 

sHaK nopa:ztKa Ap B 4-oti CTpOKe, 

l1J.8 
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1 

2 

19 

10 

22 
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If. • .. CTpOKa. 45 paapfl~ - 3H8K nOpfl~a 4 p • 
~ct.. - TaHreH<: yrJia UeJK~ HanpaBJI6HHell TpeKa B nepBOli TOqKe 

H nJIOCKOCT:&Il )(0'::/ ll paapH~aX 9+44 • 

..f('l. - ~ByxaHllqHHit aouep qacTHIUl (cu. ycJIOBHHe qHcJia npHaaa

KOB H~eHTiilcpmKl.~HH, rJI, 2). 

5 cTpoKa. I, - yroJI uez~ KacaTeJIDHOU K npoeK~HH TpeKa aa 

nJIOCKOCTl> XO IJ B nepBOli TOqKe H 001>11 OX , B paapfl~SX 

5+45 (pa,lU!IaHH: • 

J{~ - KOJIHqeCTBO Bli~SHHHX ~fl TpeKa ne~OKapT (1~4). 

6 CTpOKa. 

21+45 ). 

(Apf - KBa~~aT OmH6KH yrJia {!> (B paapH~ 1~20). 

lleqaTaeTCfl 5 ~eCHTHqHHX ~H~p: 

( 4 - "-") 1-aH UH~pa - aaaK nopH~Ka 0 _ "+" , 
2-aH UHIJ1pa - nOpH~OK 1 

}t5 UHti1PH - U8HTHCC8. 

7 CTpOKa. ~J~, - K03~H~H6HT KOppeJIH~H napaueTpOB f 
H p .r .apH~bl 25~45), 

~o- yroJI nosopoTa TpeKa B pa,lU!Iaaax (paspH~ 1+24). 

DeqaTaeTc~ 6 ~ecHTHqHHX ~~p: 

I uH~pa- aaaK nopH~Ka (4 - "-", 0- "+"), 
2 ~~pa - no pH !lOK , 

3-6 ~~pH- U8iTHCCa, 

8 CTpOK8. 

paapH~ 9+45, 

K1 - KOop;ztHHaTa 1-oit TOqKH ~ cu., aaHHUaeT 

45 paapH~ Bcer.~a "-". 

flTr~C.. - qHCJIO TllqeK Ha CJie~e, ~e ~eCHTHqHHX UH~pli B paspH~8X /-8. 
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9 H IO cTpOKH. Y~,21 - Koop~HaT~ I-oli TOqKH 1 CM., saHHMa-

llT paspHA~ I3-t45. X, , !:J. H :x., onpeAeJIHIO'lCH no nepBb!U 

HSUepeHHbiU TOqKau TpeKa Ha npoeK~HHX. 9TH TOqKH cqHTaiOTCH 

COOTB6TCTBYil~HUH (cu. § 2, rJI. 4 H npHJIOZ8HHe 3). 

$ - AJIHHa AYrH TpeKa B cu. (cu. (8-II) ) s~H~uaeT paspH~ 

Iti2 9-o« CTPOKH B I+I2 IQ-oit CTpOKH. lleqaTaeTCH 6 ~H~p B ~X 

CTPOKax, I-aH ~a!l>pa - ilOPHAOK H 3HaK ilOPHAKa COrJaCHO Tac5JIH~e: 

'IJHCJIO ITopHAOK (co 3HaKOM) 

0 0 

I I 

2 2 

3 3 

4 4 

8 0 

9 -I 

2-6 ~K!l>P~ - UaHTHCCa s. 
II CTpOKa. WJ. K X,t, - xapaKTepKCTKKK pas6pOCH TOqeK OKOJIO 

TpeKa A]IH BepTHKaJI:&HOif H ropH30HTaJI:&HOH ilJIOCKOCTnti (CM. 7-33, 

8-4I). 

W'a. B paspHAaX 2I+45, 

J(2. B paspHAax I+20.llet~aTaeTcH 5 AeCHTHqHblX ~H!l>Jl. I-af! ~H!l>pa _ 

SHaK ilOPHAKa (4- 11- 11 , 0- 11 +11 ), 2 ~K!l>pa- nOpflAOK, 3-5 ~H!l>p~-

llaHTHCCa. 

I2 CTpoKa - rrponycK. 

I5I 



!3-20 CTpOKH: 

R - pa:n:Hyc KpMP!l3Hbl n I TOl!Ke np06KUHl1 TpeKa Ha nHOCKOCT6 

XOY (B CM). 

4 R - Ollll16rm pa;n:nyca (B eM) • 

.f, In, n. HanpaBnfl!OhiM6 KOCHHYCb! TpeKa ll I- TO liKe. 

XJ<( ,YI'I, z"'- KOOp;L\JIIHaTbl KOHequoi1 T01!Kl1 TpeKa (B CM) •• 

6) ilpiti3H8K KOHJ,a C06b!Titifl 

OOC• 

000 

7777 

7777 

7777 

7777 

7777 

7777 

E. 06HaaTeJIF>HaH Bhi.I\3.tta Ha nep<fJoKapTb!. 

I). YnpaBnHro~aH rrep@oKapTa. 

Ha HeM ITpOc5l1Ba~TCH 11 1118ITK8 C06b!TMH11 - 8 l!lt!:Cen l1 KOHTpOni>H8H 

CyMMa. 

2) Peay:ni>TaTH :>actieToB rzrroTeaH o TpeKe aaHHuaroT I nepwo

KapTy (II '~I'HC6JI + K1)HTpOJI:bH8H CyMMa) T8K, KaK 3TO ITOK838HO 

Ha pzc. I3. 

§ 2. ;llononHHTe;ri.HaH rteqau. 

PezHM :n:ono:nHHTBni>HOil Bhl.I\81!11 onpe:n:e:nHeTCH Ha6opou cneuHa:n:r.

HhlX rrpH3H8KOB Ha ;ll3r (Ha rryJII>Te ynpaBJI6HMH.9BM). 

Ha neqaTI> BH,l(a!:TCH: 

I. Co:n:epzMuoe uepQ)oJieHTH (Hcxo~Hh!e ~aHHb!e) B nopH~e HX 

pacrrOJIOllt6HHH Ha JieH~~e ll :BOCI.UepH'IIHOM KO~e (CU. I'JI. 2). Ha 

ll3Y-I 45 paapH"' - {I - ecTI> rret~aTI>, 
~ 0 - HeT rre'llaTH. 

2. MaTpHU8 l13Mfp6Hl1M (§ 7 I'JI. 3) ll :BOCI.MepH'IIHOU KO~e. ;llJIH 

KalK~0£1: npoer~Ul111 KOOI•~H8Tbl penepHhlX KpeCTOB ll CHCTeMe ITOJiya:eTo-



U8T8 H KOS~H~H8HT~ yca~KH nneHKH B ~eCHTHqHOM KO~e: 

0, o, 0; x; , ... ,x.;,; ~~ , .•. , :J~$ ~ 0 ••• o; ~~;s'' 
SJC 1 $~ 1 $; 1 $~ 1 'f 1 l.,~~ 1 .il~ (eM. 3-3, 3-4) 

{
I - eCTb neqaTb, 

Ha ~3Y-I 44 paapH~- 0 _ HeT rreqaTv.. 

3. PeaynbTaT~ pa6oT~ rrporpauu~ B~6poca rrnoXHx ToqeK 

(MH Kallt,l\Oii rrpoeKr.um). 

X1 ,. •• , X,.r; 

KoopMHaTa x 

(CM. 4-3 H Ilpv.nOll!OHHe '). t!bj'f,-k't!f!, ct, t, c, d.., e.. 
Ha ~3Y-I I paapH~ _ ji- eCTb rreqaTb, 

'\.0 - HeT rreqaTv.. 

4. Koop,llv.HaTbl Toqex B cv.cTeMe KOOP.l\HH.aT rcaM8Ihl· 

N, X1 ,'d,,Z.,X.t.,'3:~.,Z~, ... , x..N',':I..N',:it.J\1 MH HBaav.cooT
BeTCTByiDmv.x TOqeK; 

' ' 1 X' u':t_' <vi u' 1' x.,'.i.,l., 2,,.:76-, ~. .... , "'"'·:::J"",-,:::.N 
COOTB8TCTBYIDI.!.lHX TOqeK. (eM. [6)) 

Ha ll,3Y-2 44 paapfl~ _{I - ecn rreqaTb, 
0 - HeT rreqaTH . 

- ,l\JIH 

5. PeaynbTaT~ pa6oT~ 6noKOB cqeTa oco6MX Tpe~oB v. HaqaJib

Horo ITpH6JIHllt8HHH. 

A. Oco6~~ TpeK (eM. rn. 5). 
Mfl Bcex rHrroTea: f1"-· S, o, ~~ -J(~ .. +~AF), o, 

Jl.,nH Kal!C~ow rHnoTeau: (~ tatAP-, pI A P, p>, (I!PJ~ /rll, 

e1 m,n 1 R, AR,tJ,o. 
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E. HaqanDHO€ npH6nMEeHHe AHH Bcex rHnoTea: 

nnH K8E~O~ IHTIOTeaa: 

~o - BenHqHua, onpe~eneHHaH B (6-I6), 
L," - cu. ( 4..;;22) , 

cu. (4-23)' 

- HUTiyHDC, onpe~eneHHHI AHH ~aCTHUH no KpHBHBHe H no npo6ery, 

COOTBeTCTB6H~O (cu. § 4 H § 3 rn. 6). 

Ha llSY-I 4I paapH~ -f I.- eon ne~an, 
l 0 - BeT ne~aTH. 
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11!11! 
nn 

l· 
-
i. 

2. 

3. 

4. 

5. 

6. Pesym.TaTii 6noKa orrpe;zteneHHH ooTHJIEim.HIDC OiteHOK 

napa11eTpo:s. 

P,llP, (Af!JF; (tdtJ')1
, .e1 m,n, H 1 S,AR 1 

o/o 1 J'pp 1 7(3., (> 1 2., {,C., R / 

1-1 = jf H(1.j+J.I{dcr}+H(!,..J}, 

rf(~J Cll. (8-2?). 

3Ha~eHMe OCT8JihHHX B8JIH~MH Cll. § I M II.5 § 2 STO« rna-

l!li. 

§ 3 •. Ta6JIHll8 OTK880l! pa60T!i rrporpEIIMii 

fipll'lBH8 OTK888 fie~ST:D OTK888 Pesym.TaT OTKasa 

2 3 4 

UaccB:s BCXOAHHX.;ztaH- +++00 000 000 OOI Co61iTHe ue o6pa-
HHX sas•uae! CSoX&me -3 68Tiil!86TCH 
23I08 ~cen (§l r~.3) 

Houep o6teKTBB8 se +++00 000 000 002 Co6YTHe He oCSpa-
xeKBT :s BHTe~Bane -3 CS8Tiil!88TCH 
h6 (§3 rx.3 

fiOCJle BBOA& TpeX DO- +++00 000 000 004 CoCSYTHe ue oCSpa-
CJie;ztOB8T8JIDHHX 80H --3 CS&Tiil!86!Cff 
nepwoxeHTY Be! up•-
8B8K8 KOBQa C06Y!IB 
(§3 rx.3) 

Ho11ep TpeKa Be neaBT B +++00 000 000 005 CoCSYTBe He oCSpa-BHTepB&Jle I +15 -3 CSaTw:saeTCH (§3 rx.3) . 
qJICJIO JISIIepeHHHX pe- +++00 000 000 003 CoCSwT:we He oCSpa-
nepHHX KpeCTOl! ( ~) +++OO ooo ooo oo,g 6&TYl!8eTCH 
He COBD8;zt88T C ~HCnOII 
88;zt8HHHX H8 paCC118TpM-
:saeuoiit npoeKitHB 
Teope!ll'l8CKU 

(§5 rx.3) 
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I i 
I 

I 

6. 

7. 

B. 

9. 

IO. 

II. 

I2. 

I3. 

I4. 

2 

0mi'!6Ka B M::MepeHHH pe-
nepHbiX Kpe<TOB 
~:.-s<P-- >if 

(eM. (3-6) § 5 rJI. 3} 

Koacfi!))Hl.ll'leU"bl c;nnMra ,liJIH 
rrpeo6p830BEHHH B OITTH-
116CKYD CHC1eyY HKemT 
paaHble ai:[. '* (eM. 
(3-7) § 5 IJI. 3) 

ITocJie pa6011i nporpaK-
MU Bb16poca qHCJIO OCT8B-
WHXCH Toqe~ H8 TpeKe 

N ~ 5, a IIHCJIO 1'13-
MepeHHbiX TcqeK 6b1JIO 
60JlbW6 ABYl (§ I rJI.4) 

Hb!6poweHa r.e~naH TOll-
Ka TpeKa (§ rJI. 4) 

Bb16poweHa nocJieAHHH• 
TOqKa TpeKa (§ I r~.4) 

OcTaJiocL MeffLme AByx 
n§oeKIUI~ CJI;lA8 
( 2 rn. 4) 

~~A- 'ifn 11 .. .,..a. -;.f. 

(§ 2 rJI. 4) 

He BOCCT8HOBJieHa ITO-
CJieAHHJI TOq~a TpeKa 
(§ 2 rn. 4) 

tl.ilCJIO BOCCT lHOBJI6HHbiX 
TOII6K TpeKa KeHLW6 
.llBYX (§ 2 N. 4) 

3 4 

+++00 000 000 006 IlpoeKIU~H 
+++00 000 000 00~ He o6pa6aTHna-

eTCH 

+++00 000 000 007 Ilp06KIUffl $ 
+++OO ooo ooo aos He o6pa6aTiiBaeT-

Cfl 

+++00 000 000 Oil IlpoeKIUIH TpeKa 
-3 He o6pa6aTiiBaeT-

Cfl. 

+++00 000 000 0!2 IIpoeKUHH TpeKa 
-3 He o6pa6aTiiB8eTC~ 

eCJIH 
C:oo --(J(Jt}() 
B Ta6JIHI.Ie KOH-
CT8HT 

+++00 000 000 013 Ct~eT npoAOJizaeT-
--3 Cfl 6es OT6p8KOB-

KJI 

+++00 Q()Q 000 014 TpeK ae o6pa6a-
--3 TliB86TCJI 

+++00 000 000 016 TpeK He o6pa6a-
--3 TliB86TCJI 

+++00 000 000 020 ClleT DPO~OJIZ86T-
--3 CJI 688 OTOpaKOB-

Klrf 

+++00 000 000 021 TpeK ae o6pa6a-
'fWI86TCfl 
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I 2 

IS. qHCHO BOCCTBHOBHeHHHX 
ToqeK JV< S ~HH 
)JHHHHOrO TpeKa 
t§ 2 rn. 4) 

I6. B "cmHTOM11 TPeKe qHc
HO ToqeK 60RDWe 30 
(§ 3 rn. 4) 

I?. l1po6HTbl~ npHaHaK rlll
noTeaa lll~eHTIIl~IIIKaqHIIl 
He coBna~aeT c Ta6-
nlllqHblu 

IS •• 3a~aH nplllaHaK ocTa
HOBKIIl 6ea npHSHBKB 
H~eHTI/l~IIIKB~IIll/1 

3 

+++00 000 000 022 
---3 

+++00 000 000 DIS 
--3 

+++00 000 000 023 
---3 

+++00 000 000 024 
---3 

I9. TpeK He y~OBHeTBOpHeT +++00 000 000 02S· 
KPIIITeplllHII ,O'x" 1/lHIII.cf ---3 

ZlOllORHIIITenDHBH 
neqaTD! 

~nH KpETeplllH 
II 5}( II (§ 2 rJI. 6) 
I CTpOKB J'Jc. , 4x,. (IIIHTn 0) 
2 CTpOKB 0, 
3 CTpOKB 0, 
4 CTpOKa 0, 

J',., B paapH~ax 
2S+4S, tt.... B paapH~ax 
It24, 
( §~~H r~~llll~PIIlH ,. ~· 

I cTpoKa ArC~>. P.<Cil), 
2 CTPOKB p,. (S) I p,. (It)' 
3 CTpOKB Pt>(~>,Pp!li'J, 
4 CTPOKB P~ B>, Pe<R>, 

P< 1) B paspH~ax 
2S-ti•S, 

PCRJ B paspH~ax 
I+24. 

EcHl/1 rHnoTesa He 
6b1Ha sa~aHa lllnlll He 
OT6p8KOBBHBCD, TO HB 
COOTBeTCTBym~eM UeC
Te CTOHT Hynlll. 
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4 

TpeK He o6pa-
6aTbiBaeTcH 

0T6paCbiB8IOTCH 
nocne~HN"e TOqKIII 
TpeKa 

rlllnOT638 He 06-
pa6aTbiB86TCH 

llplll8H8K OCTBHOB
Kl/1 BHHYHIIIpyeTCH 

TpeK He o6pa6a
TblBaeTcH 

rlllnOT638 He o6pa-
68TbiB86TCH. 



I 2 3 4 

]lOIIOJIHHT8Jil>H8ll Blll,1t8-
qa ~H 060HX KPHTe-
pReB 

Ho,P, e,m, It, 

WK8Jl8 6JIOKOB • 

20. l.JHCJIO TOll8K H;l TpeKe +++00 000 000 026 TpeK He o6pa6a-
IIOCJie pa60T!i 15JIOK8 -3 TliBaeTCH 
npOBepKH TpeKa IIO KpH-
orepEJO Jx • .J(""' 4 , 
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rJIABA I2. 

CBO~AH TAEnHUA KOHCTAHT 

HaaweHOB8HHe KOHCT8HTH r;ne HCfiOJII>-
syeTCfl 

I 2 3 

I. Koop;nHH8TH penepHHX KpeCTOB B CHC- § 4 rn. 3 
Teuax (X~ 1 ~::s ) ; ;nnn Ka.E;noro o6'beK-
THEa OT;l\6JII>H~ 118CCHB: HOIIep 06'beK-
T!Qla ( ~ ) B paspfl,llBX 33+36, KOJIH-
~eCTBO Kp6CTOB Aj B paSpH;nax 

25+30, sr,, ... , xN::J ~UJ.· .. ·J u/V~, 
KOHTPOJII>H8H CyYIIa. 

2. A (3-6) 

3. ~ - ueHa ,11eneHHH nonyaBTouaTa § 6 rn. 3 
B Ci.t, 

4. ( {0 00 0000 0000 OOOI § I rn. 4 
= 0 00 0000 0000 0000 

5. Ta6nHua BeJIHqHH MarHHTHoro nonH(/,1. § 4 rn. 4 
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Maceo 
HaM5!4rJ 

4 

3466 I-· 
3540 O(i 

Til 

~H 2-

~l~ 3-

3667 4-
3741 
3742 5 
40I4 -
40I5 6 
4067 -

4070 
5030 

4070 
5030 

503I 
6725 

2323 
3023 

~ 
ex-

n 

n 
n 

W1 

tt 

-

-

-

llecTo·B 
uaccHBe 

5 

Bee uac
CHBY non
HOCTI>II 

4305 

4246 

5056 

Bee:& uacCHB 



I 2 3 

6. MaccHB ~aHHHX o Ta6n~~e nona (~ ) § 4 rn. 4 

7. £ - ~onycTV.MNH paa6poc To~eK Ha § I r.ll. 4 
npoeK~H~. 

8. ], - HeTO~f.OCTD peWeH~H np~ no- § 2 rn. 4 
~CKe KBa3~COOTBeTCTBY~~~X TO~eK, II [61 

9. 3 - KOHCTaETa, onpe~ena~maa o6- § 2 rn. 4 
~aCTD ~onycTHMOH 3KCTpano~~~H npH 11 [6} 
nOHCKe KBa3HCOOTBeTCTBymmHX TO~eK, 

IO. ~ - ~onycTH~aH Be~H~HHa § 2 rn. 4 
/!I,.- !1'1/:(;;;,.,~ 

II. Koa~H~HeHTH paanoxeHHH B pa~ § 2 rn. 4 
({JyHK~Hit 

K~ 'I(:: ~ (1-f 1)(1lp2..,_~1 ~ ~ J 

I<~~:: K~ (1,~.1~ ~2~.fo.} ~~~~'), 
. ~ 

B nocne~OBaTe~&HOCT~! 

K, ' Kz J ... J K~, 
ot, ol/2. ) "') o(,t 

I J I I , 

ol~, ~.u, ... , ~' 
1 J I I 

1(~1 J KI,'J.. J ... J K11,' 

j, J }12} .. ) }~l_, 
I 

}.t.,', Jz,'l.) ... J Pt~~, 
jJ,I' J3J,1 1 ... , ~'3,, • 
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503I 
6725 

503I 
6725 

503I 
6725 

503I 
6725 

503! 
6725 

503I 
6725 

4 

5770 
6004 

5060 

5034 

5734 

5734 

6004 
6055 

5 

.... 



I 2 3 4 5 

I2. Koop~HHaT~ TOqeK nepeceqeHHH cHcTe- § 4 rn. 3, 5C3I 5740 
w~ napanneni>HhlX uexAY co6on onTH- § 2 rn. 4 6725 5753 

qecKHX oceti c nnocKOCTDIO X O!J ........ 
Bl) 8~_,. .. , 136 } c1., ... C6 • 

--
I3. P,!Jql(t/f. - Hunyn~>c nepBHqHoro (6-46) 5C3I 6064 

nyqKa (B tvt9fc ) • § 4 rn. 6 6n5 

§ 4 rn. 8 

I4. c/~ - KBa~paT H3Me~HTenl>HOt1 (7-57). 5( 3I 62I4 
OWH6KH Ha nneHKe (B OM), (7-62), 6'i25 

(7-69), 
(7-70) . 

IS. 5( 13I 6071, 6I27 
C11. ~ - K03(j!!jiH!4HeHT~ B ilJopuyne (6-4I)+(6-44)~~ 25 6072, 6130 

J I 
lfff1 4z« HOHH3a!4HOHH!iX ilOTep:b, (8-23) 

I6. c, (4-22) 5(13I 6076 6~'25 

I7. Cz. (4-25), 5(13I 6077 
(4-26) 6~'25 

I8. Pe.3epB. 

I9. c~t rn. 5 503I 
6"25 610I 

20. Cs (4-23) 503I 6102 6"25 

I6I 



I 2 3 4 5 

2r. c6 - BeJIH'IIHHa mmyn:&ca ocoe5oro (5-!9) 503! 6!03 
TpeKa(C5e3 OCTaHO:lKH}, 6725 

22. C7- B63IH'IIHHS OJ~HC5KM HMIIyJI:&Ca (5-20) 503! 6!04 
ocoe5oro TpeKa (C5ea ocTaHOBKH}. 6725 

23. Ca (6-52) 503! 6!05 6723 

24. c~ (6-20) 503! 6!06 6723 

25. c,, (6-20) 503! 6!07 6723 

c,, (6-20) 503! ' 26. 6IIO '1 
6725 j 

1 
,j 

21. c,~_ (6-50), 503! 6III l 
6725 1 

(6-5!) J 

l 
.0 
j 

28. c,, (5-IO) 503! 6II2 6725 

29. .AX2 }KBa,ApaTH c:pe)I;HHX H8118pH- (7-70) 503! 6II3 
T8Jll>HllX OIIHC50K B npo- 6725 

30. fl!JZ. I cTpaHCTEe (E c112), ecJIH (7-70) 503! 6II4 
He fl0Jll>80JIST:&CH ~pllyJia- 6725 

3!. t.Z.2 J MH § 5 rx. 7 , (7-70) 503! ' 6II5 ; 

6725 1 

I 
32. c~, (6-47), 503! 6II6 j 

(6-49) 6725 

~<~ 

!62 l 

i 
j 



I 2 3 4 5 

33. Ct.t (5-3) 503 [ 6II7 6723 

34. Ct'3 (5-!3) 503[ 6!20 672) 
-

35. c/ '\- Ha6op ROHCT8HT B tiJOpMyJie (5-I2) 503[ 6I2I 
Bb!liHCJiemtR HMHYJI:&ca no ;l(JJR-

6725 

36. K, I He npo6era, ecJIH uomHo (5-!2) 503[ 6I22 
orpalll1'4J1:T:&CH O,IJ;HHM H860pOM • 6725 

37. Kz I ~H ;l(Byx Ha6opOB CM. ROH- (5-!2) 503[ 6123 
CT8HTb! 47+52, 53+58, 6725 

38. K31 (5-I2) 503[ 6124 6725 
39. Ktr (5-12) 503I 6125 6725 

40. K,s-} (5-12) 503I 6126 6725 
-

4!. { 0 - OAHH Ha6op KOHCTaHT 503I 6135 
(35+40)) 6725 

c'f; 
I - ~a Ha6opa ROBCTaHT 

(47+52, 53+58). 

42. E - OTHOCHTeJI:&HaH TOl{HOCT:& HTe- § 4 rJI, 6 503[ 6!33 
pa~OHHoro npo~ecca npH cqeTe Ha- 6725 

qaJ!:&HOrO npH6JIHZeHHH. 

43. tt~ - M8KCHUaJI:&HOe l{MCJIO HTepa- § 4 rJI. 6 503! 6!37 
~HM npH cqeTe HaqaJ!:&Horo npM6JIH-

6725 

llteHMH, 

16J 



I 2 3 4 5 

44. s.1·K8KCHKBn>BHC AnHHH AnH HC- I'JI.5 503! 6!4! 
il0JID3018HHH Ha6opa (47+52), 6725 

45. ~f . 6!42 

46. fnl 6!40 
-

47. j l I-Wl HC:60p KOHCT8HT MH B!il- (5-!2) 503! 6!43 
qHCJI6HiH .HunyJIDC8 no ~HHe 6725 6!50 

48. K, I 
npo6erc ~H S <: ~ 
( ~:::lT,k,(J );HCfiOJID-
syeTCH npH c~., ==:1. . 

49. Kz. 

50. "3 
5!. ~o~,. 

52. K. 
-

53. .Jt 2-oit 1.a6op KOHCT8HT MH Blil- (5-!2) 503! 6I5I 
6725 6!56 

54. K, qHCJI6lHH HUfiYJIDC8 no ~HHe 

55. 
npo6eza ~H ~~4 

• Kz. 
< r= H,K, P ) ; HCfiOJID-

56. 1{3 syeTcf npH c"t:J = 1 , 
57. I(~ 

58. Ks-
"' 

59. d - IIJIOTlOCTD (r/cu3) (5-5)' 503! 6!57 6725 pa6oqerd Be~eCTB8 KaM6PH. (5-6) 
1 
i 

~ 
/• 
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2 
60. {:, - KOHCTaHTa B qJOpMyJie pa

~~~~a~HOHHUX TIOTep:r:,. 

6I. K~ - Koa~P<Im~HeHT ailJ<IJeKTHBHoro 

yBeJIHqeHHH pa~~~~a~HOHHO~ ~JIHHH. 

62. Xo - pa~~~~a~HOHHaH ~JIHHa cpe~~ 
(eM). 

63. 

64. 

65. ~6"0 - rpaHHliH06 OTHOlll6HH6 Ky-

(6-43)' 
(6-44) 

3 

(6-43)' (6-44)' 
(9-II) 

(6-43) \ (6-44)' 
(ID-I? J, B 

KOHCT8HTe ~~~ 63 

(7-2.4) 

B KOHCTBHT6 ~ 63, 
(7-40)' (7-41)' 
(8-56) 

JIOHOBCKO~ ornH6KH K H3MepMT6JI:bHOli. rn. IO 

66. C61 - rpaHHliHOe 3H8li6HHe OTHO

CHT6Jl:bHHX TIOTep:r:, HMTIYJI:bCa Ha 

~JIHH6 $ 

rn. IO 

67. /( - rpaHII!liHOe 3H8li6HHe 1!- . (I0-9) 

68*) 

7I AI' - rpaHII!liHoe liHCJio TOlieK 

~Jlfl npOBe~eHHfl HOpM8JlH38~HH 

Olliii!60K. 

72. 

(7-62) 

(7-69) 

(7-70) 

rn. 7-8 

(7-l2), (S-~jo) 

4 
5031 
6725 

5031 
6725 

5031 
6725 

503! 
6725 

503! 
6725 

503! 
6725 

503! 
6725 

5031 
6725 

72!6 
7776 

72!6 
7776 

72!6 
7776 

5 
6164 

6165 

6!66 

6070 

6210 

62II 

62!2 

62!3 

3!:) IlonpaBKIII Ha. HeTOliHOCT:b OTIHC8HIIIfl OTITHli6CKOi1 C HCT6Mbl ItaMep~. 
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rJIABA I3. 

l!£:>BepKa pa6otlil nporlli!:HMJi. 

llJIH npoBe)KH nporpaMYiil 6blll coa~aH cneuHa1I:&Hci£I reHepaTop 

<!JHKTHBHb!X TpeKilB {IS} . 
~CXO~HiilY!ti ~aHHiilYH ~1IH Hero RB1IRDTCR: 

I. BeKTO~·MMnyH:&C t~acTHUiil B Hat~a1I:&Ho~ TOl!Ke. 

2. Koop~HI!aTbi Hat~a1I:&Hoii TOl!KH. 

3. MarHHTHOe IT03I6 1l KaYepe. 

4. TopuoaHaH cnoco6HOCT:& cpe~bl. 

5. XapaKT(ipHCTHKa OITTHl!6CKOH CHCT6Mbl. 

6. ,Jr.HCITepC:HH l13M6pHT61I:&HbiX 0Wl'I60K H MHOfOKpa~HOfO paCC6RHHH. 

7. Hat~a1I:&li0e aHal!eHHe ~H reHepaTopa cHyt~ai-iHbiX tll1Ce3I. 

TaK!t!M o6pc.30M, YOJKHO ITOCTpOHT:& TpeK 1II060ii ~1ll1Hbl l1 mo6oro 

HanpaB3I6HHH 6e~ yt~eTa H1IH C ylleTOM H3M6pHT63IbHbiX OWI160K l1 MHOro

-KpaTHOfO pacceFHHH, BBO~J.1Mb!X MeTo~ou MoHTe-!{ap3Io. 

§ I. IIpoBepFa Halla1I:&Horo npH~1IHJKeHHH 

B Ta61IHUe I npHBe~eHbl pe3y1I:&TaTbl pa60Tbl 63IOKa Hat~a1I:&Horo 

TipM63IH~eHHH (§ I H § 4 rn. 6). 06Cl!HTiilBa3IJ.1C:& Tp6KH, creHepHpO

BaHHble B pea3I:&BOM MarHHTHOM none (CM •• pl'IC. /f ) 2- MeTpOBO~ 

nponaHOBO~ KaMepH O~m ~ /9 _7, C yl!eTOM HOHH3aUJ.10HHbiX TIOTep:& 

(H3Mep!t!Te3I:&Hbl6 OWH6KH 11 MHOfOKpaTHOe paCC6HHl16 6bl1I!t1 Bb!K1IIOtlehbl). 

Ilpl1 ITpOBepKe 6HRO o6pa~eHO OC06oe BHHMaHHe Ha·TP6KH tlaCTHU 

M81Ih!X m.myn:&COB npH 60JI:&IIIHX ~1IHHaX. 9TO CBH3aHO C T6M 1 liTO npH 

• 
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BHBO~e ~OpuynH (l)-3~) ~aKTH'Il:6CKH npoBe~eHO pa3nOZ6HHe no CTe

neHHM uanoit BenH'Il:HHH ( ~) 1 r~e 1 - ~mma 1poeKUHH TpaeKTo-

PHH Ha )(0~ 1 ~ - cpe~HHit pa~Hyc KPHBHaHH npoeKUHH. ~a 

pHc. ILt BH~H0 1 ll:TO uarHHTHOe no11e Kaueph! { I!J J OT1IH'Il:aeTCH 

3H81l:HT61I:OHOa HeO~HOpO~HOCT:OD. BTOpaH npOH3BOAHai ero (If~ 

oco6eHHo c~ecTBeHHa B cpe~Heit qacTH KauepH npH j(~ £1 • ITo

aTouy B TaelnHUY 6 BK1ID'Il:6HH ~:Be rpynnH C1Iyl!ae:B i ( /- /£. ) 1 ~H 
KOTOPHX (H~/f:= /fl// H ( /J-.2lf )1 ~H KOTOpHX /lf";f'/<</117. 
Ma conocTaB1IeHHH C1IYl!ae:B II H I2 c 23 H 24 1lH~HJ 1 liTO lt1 

yll:HTH:BaercH B ~opuy11e (6-3ft) aHall:HTe1I:&Ho nonH3e 1 11eu H/", 

T.K. BTOpaH npOH31lO~HaH (If~ BXO~HT TOn:&KO 1l O~HH ll:neH npH 

'52
K 1l HCXO~HOit ~opuyne (6-~9 ) 1 liTO C1lH3aHO C HamHM 

orpaHH'Il:eHHeM ll:1I6HOM C ::Sf npH 1lH1lO~e . ( 6-Z9). 

B TaelnHUe 7 nOKaaaHO_,; KaK H3M6HHnHC:O ClH 1/lM rryn:&CI:al npH SaMe-

He K03~14UH6HTa y,.., Ha }tf'nepe~ TpeT:&HM ll:neHJM B ( 6-Z,_Cj) 

HnH coorBercrseHHO I Ha 7,1; nepe~ H '' 1l ( 6-32.) (Koa~ 
~HUHeHT I/6 BHClpaH Ha OCHOBaHHH 3Ha4eHHH cpe~Hero nons 

H :: lh + f If~ -f fit'''~~ ) · 
KaK :BH~Ho Ha ra6nHUH ~ TaKaH aaMeHa KouneHclllpyeT 

ClleJIIeHHe B cny11aHX ( ~, 6) (aHanorH cnyqaeB II H I2 Ta6n. 6), 
HO npHBO;zutT K 6on:omeuy cMellleHHD B cnyqae 6onee rrHHeiiHoro nonH.., fftt, 

7 Ta6n. 1 (aHanor cny11aH 24 Ta6n. 6). 
B aTOM HeT HHl!ero oco6eHHO y~HBHT61I:&Horo 1 TaK KaK Koa~ 

~HUHeHTH B (6-32_ ) HyzHO ClHnO ClH HaHTiii M6TO~OM Hal/lMeH:&mHX KI18~

p8TOB, a He CfpaT:o Ha pasnozeHHH B pH~ ( 6- 29 ) 1 y'tiHTh!BaH, 't~TO 

OHO HII66T orp8HH't16HHyD TO't~HOCT:&.(PaanozeHHe B p~~~ BOOCl~e rOBQ-
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p.H, He .HBJI.HeTC:I HaHJIYlllllHM npH6JIHllteHHeM qJyHK~HH no BCeMy yl!8CT-

Kl 
IIpoBepKa :>a60TI:l 4Jopuyn!:l (6-32. ) WI.H I-M~TpOBOM Bo;nopo;n

HOM KaMep!:l [ I,~ ] noKaaaJia, liTO BO BCeX CJiyl!8.HX OTJIH'I!He pe-

3YJII>T8TOB Ha't:!a;r:r:.HOrO npH6JIHllteHH.H OT HCTHHHb!X 3Ha'lleHHt! MeHI:.llle, 

lieM ]UI.H aHaJIOrllliHhTX CJiytiaeB B 2- MeTpOBOit nponaHOBOM KaMepe. 

9T.O CTaHOJIPITC.H O'l!eBH;l{HI:lM, eCJIH y't:!eCTI>, liTO MarHHTHOe none B 

I-MeTpoBoil Kau•~pe 3Ha4HTeJibHO doJiee O,D;Hopo,D;Ho, a H3MeHeHM.f:l ero 

n04TH JIKHeiiHii, K KOHH3a~HOHH~e noTepK B BO,IlOpO,D;e M6Hbllle, 46M 

B nponaHe. 

!A3 3H8JIK3~: T86JIH~I:l 6 BH;l{HO, 'I!TO B HaH60Jiee Tpy;nHOM ;l{Jl.H 

nporpauMI:l CJIY'Il~.e 2-MeTpOBOR nponaHOBO~ KaMep!:l, CMell\eHII!e no 

HMnyn:r:.cy He 6oJee 2,3%, CMe!lleHKe no j3 He 6onee 0,05 pa-

;nHaHa, cMe!lleHH( no ae 6onee 0,03 pa;nHaHa. 

§2. llpOBep~a pa60TI:l 6JIOKa onpe;neJieHH.H OnTHM8JII>HhTX ogeHOK 
napaueTpoB. 

BI:l6paHHaH B nporpa~o~~o~o cxeua pac'l!eTa npe;nnoJiaraeT o6pameHHe 

K 6JIOKY OnTHKBJ.l>HOrO onpe;neJieHH.H napaloleTpOB H npone;neHHe C HHM 

TOJ.ll>KO O;l{HOI H~epaUHH, nOSTOMy MI:l ;l{OJIZHI:l y6e;l{HTI>C.H, liTO 

a) c;neJiaEHI:le ;nonY!lleHH.H npH pac't:!eTe (aaueHa HHTerpanoB cyu

KSUH, aaueHa YIBBHeHHH ~opeH~a 6JIH3KHK K Heuy, orpaHHlieHH.H B 

TOllHOCTH, B03H~KBD!llH6 npH pa3JIOllteHHH B pH;nl:l H T.;n.) npP!BO;n.HT K 

CMe!ll6HHHK B 3HBlleHHHX napayeTpOB, npeHe6pelltKMO M8JIHM no cpaBHe

HHD C HBHK6HI>lll~MPI B03MOlltHI:lMH Oll!H6KaMH (TO eCTI:. C OWK6KBMPI B BQ

~OpO~HOI KBMepe);· 
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6) TO~HOCTD Ha~anDHOrO npz6nzzeHHH ~OCTSTO~Ha, ~T06~ orpa

HH~HTDCH O~HO~ HTepal:lHe~ npH onpe~eneHHH OnT!r1Man:&H )~j OUCHIU'l na

pru&eTpO:S. 

KpHTepHeM npH STOM BbiCTynaeT cpe~Hee CMe!lleHHI) onpe;n,e;neH

HUX napaueTpO:S no OTHOllieHHm K ;ZJ,OIIYCTHMO~ OIDH6KC. 

Ha Ta6;nzuH8 (cJiy~az I, 4, 7) :sz;n,Ho, ttTO omz6:t!ti np!ti II!HTerpH

po:saHHH (C Ha~aJIDHbiMK yC3IOBKIDll'l f?ttt'f.:: P-t.eH<r"tti. t llfqfj'Z..12~. 
t; 11(1ttt rz. . = "3 rJ.. 'UH ) He npe:SbllliSIOT no B83IH~KH8 

p - 0,025% ) 

J3 - I I0-4 
pa;n,zaH J 

t!rJ.. - I Io-4 , 

~TO HB3IHeTCH :snOJIHe ~OCTSTO~HbiM. 

Ha aHaJizaa cJiy~ae:s 2, 3, .5, 6, 8, 9 Ta6JIHUbl 8 CJie;n,yeT, t:ITO 

norpemHOCTH nOCJie O~HO~ HTepal:lHH He npeBbiiDSIOT CJie;zt;riO!llKX :sem'l

~HH no napaueTpau: 

p { 

iJrA. 

j3 

- 0,3 %, npH HSt:ISJil>HOM OTJIK~IUI :>,2% 

(f= 800 Ma:sfc H IOOO Ma:s/c), 

- O,I%, npz Ha~an:&HOM OTJIH~zz ~i% 

(P = IOOOO Ma:s/c), 

- 4 I0-4 npz HS~SJIDHOY OTJIH'IHH 0,05 pa;n,zaHa 

( o(: -f ), 
- 3 I0-4 paAHaHa, npH HS'IMl>HOU OTJIH'IHH 0,05 

paAHaHa. 

TaKHU 06paaou, nHHeiHOCTD HCIIOJll>SO:SSHHOrO aJirOpHTUS OIITH-

YMDHOrO Onpe~eJieHHH napaueTpO:S BnOnHe ~OCTSTO'IHS 1 qT06bl orpa

HH'IHTDCH O~HHY npz6nzzeHHeY. 
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Ta6JHilJ,a 6 PAEOTA ET!OKA HAqAnbHOrO ITPME]M~EHM1 

y 11 '7 B Ta6mn~e rrpHBe;n,eHh! HCXOJ(HI>Ie ;n,aHHble reHcpaT)pa (f!<X, .. A 
~,~,A- OTHOCHTCH K rrepBOM T0'4:Ke) H pesynDT8T pa50T~ 6noKa Ha
qanDHOrO rrpH6nv.~eHHH (rn. 6) 

TpeKH rrpOTOHOB reHepHpOBanHCD B 2- MeTpOBOA rrporraHonoli 
K8Mepe C yqeTOM HOHH38UHOHHhlX ITOTepD H HeO;ll.HOpO;ll.HOrO ~arHHTHOrO ITOnH, 
HO 6es ytJeTa H3MepHTenDHhiX Oill!II60K !II MHOrOKp8THOrO pac)eHHHH. 21 TO'tl:
Ka Ha TpeKe pacrronaran!IICD paBHOMCpHo. 

fel-le.PATOP J./aya.nbHoe 

N£ npL' 0./LU?tCeHlle 
.~ 

p 0{. ~ s X !::1 z p tg.d.. fb n.n. .JI•ttc paiJ po.o. CA. C.# C.u c...«. Jlet;c ptt.'d. 

1. 800 -ra~ ~ 30 5 -15 35 aot,Jt -t.lfo33 1.5692. 

2 Boo 0 'Y.t 30 5 -15 1.0 302.~ • tJDf1 (. 566'.3 

3 (300 -%>~ 1Y..t 30 5 -15 5" 8Cj_;, 2.1t280 1.5591 

4 goo -.t;g~ ::ia. 50 5 -20 1,0 IOtJ.;, -.!1.?56 (.5661 

5 800 0 :iY.t 50 5 -2.0 20 IOf.l . ~.26 (5639 

6 fOO ~1' if.t 50 5 -zo 0 80i.·l (0066 (5510 

7 800 - te:J< ~..t. 80 5 -~0 35 1!Jf. c) -.4()9{ f.5518 

3 800 0 :lf..t 80 s -40 :w f~.t .. ' .IJtJ/1~ I. 5" 39 

q 800 ~t'" ~..t to 5 -"0 5 806 .. ) .lt.l.o.! {.53/4 

/0 fOO 0 ?'..t- (00 20 -50 :tO 19.t . .1 • (},19~ f.SUJ6 

/( .l()()() 0 .,~ {0() '5 -50 :t() !14+. 'I . 11013 (S6~ 

12. fONJO 0 !IJ.1. 100 5 -so 1.0 10J.U9 .0~5 1.5103 

13 fOO - 3fa1r :If~ 30 5 -100 35 aos..~ -HOJ...t f.5TJ1 

/'f f()O 0 :t.t,. 30 5 -too }_{) 7gg,,; . OO.t.O 1.569.3 

IS' kOO r8 x "'.t 30 5 -100 s 3o.U 2..4~3 (.56(~ 

16 900 - .YgX "i.t so 5 -IOD 40 80'1. S' -. 9936 {.51.51 

17 aoo 0 'Y.t 50 5 - 100 ,10 11J.4 .0034 f565Z 

13 ~00 .t"':(" 'lv.t 50 5 -/Do () 796Z 10011 (.55"31 

19 soo -·~x. li.t fO 5 -100 35 7!5. 5 -.408~ f.561t0 

2.0 roo 0 Ai..t fO 5 - f(}() :J.O 191.9 . ()053 t.5.1t9f 

21 JIOO r,r.t" J"a_ fO 5 - fOO 5 1!11 0 .42.0f f.5H2 

2.Z roo 0 ll:t tOO 10 -100 :w '{96 7 . Otf6 HlJO 
23 !000 /) ~ t()O 5 -(00 :w {!J!J~ z . ()~.i.t (.5Gl, 

2.lf C?OQ{) 0 !ti,t. .(()(J 5 
1-

-tO() lO 1Pt10U . ()005 1510lt 
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1/S 

n.n. 

1. 

;?. 

.3 

4 

5 

6 

TaC5JIHUa 7 ~3M6H6HHe HMITYJIDCa B Ha~aJIDHOM rrpHC5JIHEe
" HHH B aaBHCHMOCTH OT KOStlxl>HUHeHTa rrp1r1 H . 

rEHEPATOP Hat.tanbHoe P, ••. 
npui"llu>keHue ... 

C )AM8NOU 

s t9~ /> (6~32J 
"' (6-31.) 

p ci. , X !:J z .£ HA ~Ci 
n•Hi H" 

800 0 ~ 30 5 -15 20 0,00'168 f,5?0f 802,71 797,62, 

aoo 0 ~ 50 5 -20 20 0,00254 f,S69'1 &Of, 7S 793,67 

800 0 ~t. 80 5 -ItO 20 qoot,53 1,3631 811,0'-1 79&,6' 

MD 0 !.V.z. 100 2.0 -5Q tO 0,02713 (,5602 &f0,56 798,~ 

2000 0 ~.z. fOO s -so 20 0,00225 1,5680 21Jitlt,7G 200S,'6 

10IJID 0 -% roo s -so 20 0,0005'1 1,5?03 10229,3 1002~1 

7 ~ 0 ~ fOO 5 -100 20 0,00053 1,570'1 10003,3· 1009~2 i 

feHepl4pOB3JII4CD Tp6KI4 B H60~HOpO~HOY uarHHTHOM none (pHC. !4) 

2- UeTpOBO~ nponaHOBO~ KauepH, C5ea y~eTa HOHI438UHOHHHX nOT6pD, 

MHOrOKpaTHOrO pacceHH14H 14 143U6P14T6JIDHHX OW14C50K. 

BoccTaHoBneHHe 14MITYJIDCOB ueTO~MKo~, HanoxeHHO~ B rn. 6, 

rrpOBO~JIOCD ~B3Z~: nepBH~ pas - no ~opuyne (6-32), BTOpO~ 

pas- no STO~ 16 ~opuyne, HO C aaueHO~ K09~14U14eHTS I HS ?/6 
H 

~~~ H • 

P B MaB/c, p - pa~HaH, $,X, ':J, 2. - cu. 
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!a6neua 8. 

reueparop 

p o( , $ 
H1itc poa pa~ CN 

1 . 800 ~ ~ 80 

2. 1100 ~8 ~ 80 

3 800 ~- ~ 80 

4 (000 7/g ft 100 

s 1000 ~c! ~ 100 

6 (000 ~ ~ f()() 

7 10{){)0 ~ .14 {00 

8 lfJOIJO ~ % ftJO 

9 10000 ~ ~ fOO 

ToqaocT:& pa60TH 6noKa onpeMneHBH 
ODTHII8Jl:&JWX OJ.J;6HOK napmleTpO». 

1-/Q.IIQ 116Hble OnruJ.,QAbJ..Ia..R. 
.3HQ.t~eHU..JL o'-' e 1-1 K a. 

p o(.- f> tgc£, p p 
"-*c pa.~ p•1 ~ut;C! p«o 

800 ~ ~ 0,4fitf dO~f 1,5707 

82S ~+¢ ~-~-4PS' 0/tflllf ?!/9,3 ~$707 

77S ~ -~A:f t-4tl5 0/1139 1'98,6 1,570S 

(000 ~ ~ O,'d'lf S'99,9 f,5707 

fOSO ~+416" ~-~-4~ 0/fllt5 ~!1!1,0 1,5707 

9SO ~-CJ4S t-~·s O,'!f38 ~98,2 t57fJ7 

10{}()0 t ' 0/lf'tl. 9997,5 ~5708 

f{)StJ{) '+9..S J~s O,'dlt/. fl'008,1 f,S7Q!, 

!JS()O j-qos t-•o.s-~ . O,llf'IJ! f~Of~S (,5708 

reHepHpOBaJIHC:& TpeKH npOTOHOB 0 2! paBHOMepHO pacnonoxeH

HOti TOt!KO~ B H60;ll;HOpO;n;HOM MBrHHTHOM DOJie 2- MerpOBOn nponaHo

BOn KaMepH 6e3 ytleTa MHOrOKpaTHOrO pacCeHHHH H ~3MepHT6Jl:&HHX 

OWH60K. 

Haqan:&HH6 SH8t16HHH nepaueTpOB 38A8B8JIHC:& COOTB6TCTBYID~HMH 

reHepaTopy H cuemeHHHMH. 

B 6noKe onpe;n;eneHHH onTHMan:&HHX oueHOK (rn. ? H 8) oqe~ . 
B8JICH 0 DOJII!NMli MaT pliU8MH. 
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§ 3. CTSTHC:TIIIll:6CKSH IIPOIIepKa rrporpruniH. 

CTaTHCTH'[6CKaH npoiiepKa nporpawlil ;noJIEHa y6e;D;HTI> II TOM, 

trTO He CM6~6HH cpe;D;HHe SHSll:6HHH KPHT6PH6II .J~ , W2 
H na

paMeTpDB p_. j3 .I w o/.. II YCJIOIIHHX MHOPOKpSTHOPO pacceHHHH 

Iii HSY6pRT6Jll>Hl~ OmH60K, a TSK lite B TOY, liTO ;l{HCITepCHH napaMeT

pOB orrpe;neneHH npaBHJI:&Ho. 

a). Ha 76 creHepHpoBaHHHX B 2-ueTpoBoA rrporraHoBo~ Kauepe 

TpeKax ueTpOIICI~ ;D;JIHHbl rrp111 P = 800 MsB/c 6HJIO orrpe.z;;eneHo cpe;n

Hee aHall:eHHe J:occTaHOIIJI6HHoro nporpauuoiit mmyn:&ca, KOTopoe 

oKaaanoc:& paBI:biM 799,9 MaB/c npH OlltH;naeuou (80o±I,6) MsB/c. 

6). EbiJIH creHeplllpOBSHbl TpeKJII npoTOHOB c IIIMnyn:&caMV! 800, 

500 Iii 3000 MSI/C II 2- MeTpOBOiit nporraHOBOiit KaMepe, ITO 16 Tpe

KOB Ha Kallt;l{bl~ 14MIIYJII>C (Bcero 48), KOTOph!e 06CtrHTh!BSJIV!C:O ITO ltOJI

HOiit rrporpaMMe. 

Bo Bcex cnytraHx paaHI/IUa uellt;ny rrapaueTpaulll, orrpe;neneHHbiMIII B 

HyJieBOM ITp!46JI~llteHI/II/IJH pe3yJI:&TSTSMJ/l TOqHOrO aJirOpiiiTMa He BbiXO;l{III

Jia 1113 OclJISCTJ/l JIIIIHe1itHOCTH TQqHOPO aJirOpiiiTMa (rJI. 7 Iii 8). 

B).B pea~JI:&TaTe 06pa60TKH 125 rrpOTOHHbiX Tp6KOB B 2- MeT

pOBOiit IIpOITSHOE Oiit !~SMepe, creHepHpOBaHHbiX C ytreTOM 143M6piiiT6JI:&

HbiX OmJ/!60!~ 14 MHOPOKpaTHOPO pacceHHJ/IH II}ll/1 P = !200 MsB/C, ~~;: 

oJ.. =-01 / , rrony'lleHo: 

...-jl. = 0,989 rrpH O:atH;naeuou I ± 0,028 
Wi = I,03 n r± o,o28 
p = !20!,4 MaB/c II (!200 ± 4,!) MsB/c 

7 = ( r- '0,00040) II < I :t o, ooo27) 

t;c/... = O,IJ09 II (0,!0033 ± 0,00045) 
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= I,I4 npH OJKH~86YOM I ± o,IB 

{P- !)2 
(../' !So.- = 0,846 II I ± o,Is 

Aj:t 
II I ± o,Is 

Pact!eT rrpOBO~IIIJIC.fi C Tt1CIIOJI:030B8HJ/16M MaTpHUhl MHOPCKpaTHOrO 

pacce.A:HH.A: (no cxeMe ~P ) • 

r) B peaynbTaTe o6ct~eTa I Oj 'J7 -MesoHHbr:: TpeKoB B 2-x 

MeTpOBOti rrporraHOBOfi KaMepe; creHeplllpDBaRHhiX c yt~oTOM VI3MepiiiT8Jib

HhiX onnii6oK 111 MHoroKpaTHoro pacce.A:HIIIH rrp:111 P = ;~750 MsB/c, 

'li j3 = ~ , ot. = 0, IIOJiyt!eHO: 

.].t= ~003 
w.t = o.9SO 

/ 

j5 = £1iq '1 

rrp:lll OJKIII,l(88MOM 

/f 

, 
.It 

fl 

j3 =: i + ~ 000015' 

~ = o, ooo~{'S 

(P- ~oHf· ((4j:f )-'::: /,I 5" II 

(ft -l ).t.. (~ji!)~'= q 81 ,, 

(-{rot- 0 ).t.. (~~ex/)-'= q'll " 

.:~ !: ~o3S 

_;(:t~oJS 

:;. :tSo :± 1Lt, d. 
r, !t ± ~ 000013 

0:!:. 0000.209 . / 

.::l: :!: «8 19 

;l :!: ~ 19 

i :!: q 19 

Pact~eT npoBO.zLIIIJICH c HCIIOJib30BaHIIIeM uaTpiiiUhl MHoroKpaTHoro 

pacce.A:HH.fi no cxeue J;i;]Ji . 
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Jl). 8 peayJI:&TaTe 06C'Il6Ta TBX EB Cai.WX !07 'i( -ueaOHHbiX 

Tp8KOB 1 KOrOpHe o6pa6aTYBaJIHC:& paHee B IT. r), ITOJIY'IIBHH CJie~y

m~He aHa'lledHH rrpH o6c'lleTe no BeTBH I, rn. IO c ncrroJI:&SOBaHHeY 

~HaroHaJI:&H)U Y8TPHUH ~H rrpOTOHa: 

-7 = I,239 npH OlltH~aeuou ~I 

w:z. = 0,963 II ~I 

p = 2'774, 7 M::lB/C II (2750 ± I4,8)M:n/c 
- r:~ 2L ± O,OOOI7 f3 = :if + O,OOOI2 II 

:t 

~0(. = 0 ,000344 
II 0 ± 0,000227 

(. qr)~' 0,89 II I ± 0,!9 

(j-f/(f;JfJ;; I ,!3 II I ± O,I9 

r-tr-o/(liflf' o .. 77 
II I ± O,I9 

ITpoBei~eHHaH B A-Jl cTaTHCTH'IlecKaH rrpoBepKa rroKaaana, 'liTO 

B rrporpaMMC H8T CHCT8YaTH'Il8CKHX OWH60K rrplll orrpe~8JI8HH!t1 rrapa

Y8TpOB H ~;HcrrepCV!H rrapaMeTpOB BHtiHCJIHmTCH BepHO. 

llpOB8JoKJ4 B rryHKT8X A-Jl H8CTOH~ero .rraparpa!lJa rrpOBO~HJIHC:& 

rrpH pOSHrp~:me HSYepHT8JI:&HHX OWVJ60K B rrpOCTpaHCTBe K8Mepbl. 

~· ]J!H rrpOBepKH rrpaBHJI:&HOCTH pa60Tbl 6JIOKa Bb!tiHCJ18HHH 

SG>xY H ~z (§ 5, rJI. 7) 6HJIH creHepHpoBaHb! TpeKH sq -Meao

Ho8rrpH p = 2000 MSB 1 f3 .:::; -f B O~HOpO~HOM MarHHTHOM ITOJie 

(II;.= 1-/.Y = 0, H~ = IS Krc) 6ea yt~eTa MHOroKpaTHoro pacceHHHH. 

llporpaMMO£i 11 !-611 TpeKH BOCCTa!laBJIHBaJIHC:&, H8tiHH8H C ITJIOCKOCTH 

ITJ18HKH 1 Ha KOTOpOU 6HJIH paSHrpaHH H3M8pl1T8JI:&HH9 OWJ46KH. "3 Ta6-

JIHJ:U;l 9 BH~HO, 'liTO rt H w.t. MaJIO OTJIH'Il8IOTCH OT CBOHX TeopeTH

ll6CKHX 3H8'113HHi1 (I ± 0,06). (HeitoTOp!tle OTJIJII'Illifl B03UOlltHH 1 T8K 
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K8K npH BHQHCJI6HH.HX 'X>..tY H ~.l' B6llHtmHH 'f ~ \.j~ ClWIH TI0-

JIOZ9HH paBHYMH e~HHue. B ~an»He~meu npm onpe~eneEHH ~mcnep

mui 6y~eT BBe~eH yqeT lf H 'f(). 0TCJO~a cne~y€ T, 'liTO ';{).kY 

H ~.l BH'IIHCJI.HD'fC.H Be pHO • 

~ 
nn 

I 

2 

3 

4 

5 

6 

TaelJIHU8 9. 

qlr!C-
no 
Tpe- z KOB 

I6 0 

I6 0 

I6 0 

IS 0 

20 40 

I7 40 

fipoBepKS Tip8BHn:bHOCTH Bbl'l!l/li)JI6HHH ~ .kY 

H ~.(• 

reHepaTOp llpOl'Pa.MMa "I-6 11 

o(_ 061l9KTHBbl r w.t, 

0 I - 2 !,026 0,984 

-f I- 2 I,II6 I,022 

0 I - 3 I,OSS 0,992 
.$. I- 3 I,096 I,003 6 

0 I- 2 I,078 0,974 

0 I - 3 I,034 0,942 

reHepHpOB8JIHC:b TpeitH B 2- MeTpOBOil\ nponaHOBCM KaMepe 

TIPH ,¥o = 0, Yo = -!00 CM, p = 2000 M::m/c 6e3 ytzeTa MHO'-

rOKpaTHOrO pacce.HHH.H. 

~aMept1Ten»>we oum6KIII paablrph!Bam1C:& B nnocJWCTL'I L'!aoopaJKeHim 

· (nneHKH). 

TpeKIII cocTaBnHJOT co cTepeo6aaoM: I- 2 yron <: 90°, co 

CTepeo6a30H I- 3 yron ~ 50°. 

~a §5 rn.? M rn:B cne~yeT, tiTO 
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§ 4. UPOBe)Ka nporp!l,uu~ o~pa60TKH aneKTPOHHWC TpeKOB 

Jl;n.a yKas.:tHHoM npoBepKH B reHepaTop { IS] 6w10 BHeceHo ~to-

6aBneHHe, nos30JI.fllllltee yliHTin!aT:& cpe~tHHe pa)U1aUHOHHble noTepH. 

llpoBepKa noKasana, liTO Bu6paHHa.a cxeua Hallan:&Horo npH6JIH

EeHH.fl (r;n. 6) H TO'IHOM annpOKCHUaUHH (r;n. 9) ]taDT H6CMe~eHHb16 

SHalleHH.fl napa!leTpOB C ]tOCTaTO'IHO Bb!COKOM TO'IIHOC~:&D, HeCMOTp.fl 

Ha HeO]tHOpO]tiOCT:& MarHHTHOrO TIOJI.fl H 6on:&mme TIOTepH Ha HSJiylleHHe 
' £e. c5 -~ 

B ]tByDI6TpO:BO:t nponaHOBOM KaMepe ( p ~ q.i :~ >j3 = 3·10 I"'J'-.-

8 -~ 
~ oc ~ 9·10 ) • CTaTHCTHllecKa.a npo:BepKa aToit :BeTBH He npoBOJtH-

nac:&, TaK KaK HMem~Htic.a reHepaTop [IS] Be nosBoJI.HeT yqecT:& 

WJiyKTyaUHil pa.~MUHOHHwc noTep:&. 

§ 5. Y'M!3H:&Im6HHe OWH~OK na}laMeT~O~ C ,YB6JI~li6HH6M _HB~Oplla,UHH 
o TpeKe 

IlpH 06CllilTe TO'IHOrO. Tpelt!i. ( 5( -ueSOH, p = 2750 UaB/C, 
0( 71 2-x ueTpoBa.a nponaHoBa.a Kauepa) c yqeTou = o, f := ~ ' 

uaTpHuu KYJIOJIOBCKoro pacce.aHH.fl npH pasnH'IHbiX JtJIHHax S nony

qeHu c;ne~l!e 3HalleHI4.fl B6JIH'IIHH Af1 (A~ ).t, (A woc f ; 

~ 25 CM 50 CM IOO OM I45 OM 
(6 Tllli6K) (II TO'IIeK) (2I TO'IIKa) (30 T0'16K) 

11p 2S7,0 I45,9 90,2 73,6 
--

{A j->).t 0,349 I0-5 o,222·Io-5 o,2o3·Io-5 0,20I"I0-5 

--
(A~~ 0,955' IO~S o,sso·Io-5 0,545"I0-5 0,545"I0-5 
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~3 Ta6nHUU BH~HO, ~TO C yBenH~eHHeM ~HHU T)eKa ~ OlliH6-

KH BenH~HH P, ,, tg oL yt!eH:omaiOTCH. C yBeni/I~eHJ/I ~M ,s nplll .1_, 

MeHI>nrnx Johm. = 5I eM. Ha6nll~aeTCH aaMeTHOe J'Me :Il>meHIIIe omlll6-

KIII ¥. ITplrl: J ~ 60nl>WIIIX .JCI'Im,, OWIII6KIII yt!eH&maiOTCH Me~eH-

HO. AHanorH~HaH CHTyaUIIIH ~ j3 
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rJIABA I4. 

OE!li.L1E 3Aii EqAHL1R 

OcHOBHOtl Bap~aHT HaCTO!!lllet1 rrporpaMMhl (HaliaJI:oHoe rrpi46JnillteHJrte, 

MHTerpirtpOBaHJ/le ypaBHSHirtfl ,ll;BirtlKSHI4!l, YliST MaTplrtJ:lbl J4HOrOKp8THOrO 

pacceHH14fl) pa6)TaeT c 14IDHH I967 r. 1rt 14CIIOJII>30BaJICH ,li;Jlfl rrpoBep-

K14 IIO,ll;06paHHhliC KOHCTaHT 14 OTJI8,ll;Kirt M6TO,ll;I4KI4 I-MeTpOBOM BO,ll;Opo,n;-

HOti KaMeph! (20j lrt 2- MeTpOBOM nporraHOBOM KaMeph! {I9j • 

B OTJII4liJrte o~ paHee coa,n;aHHhiX rrporpauM reoueTpl4liecKot1 pe-

KOHCTPYK!llrtl4 rvcrP [22) , THRESH [2I) , t~cn [23) 14 143-

BecTHoro HaM B<lp14aHTa DRAT ( CE: R.N) , B nporpaMMe "I-6" 

Ilp0143BOl\ld'i'Cfl Il(IJIHh!H ylieT 3aM6THO H60.D,HOpO,ll;HOrO MarHMTHOrO no

Jlfl, IIOTep:o Ha v0H!43a!l14ID 14 143JIYli6H146. 

YlieT 143Me}JrtTeJII>Hh!X om~6oK, MHoroKpaTHoro pacceflH14!l 14 

~JlyKTya!ll414 143Jl~l!6HI4fl Dp0~3BO,ll;I4TCH MCTO,ll;OM M8KC~yMa rrpaB,IJ;OIIO

,IJ;0614H. 

B He,n;aBHO 14a,n;aHHOM rrperrpi4HTe (25] KpaTKO coo6lllaeTcH, liTO 

B ClliA coa,n;aeTCH nporpaMMa reoMeTpl4li6CKOi1 pertOHCTPyKilllnt SHAPE, 

B KOTOp0!1 ,ll;OJilKH >I 6h!TI> YliT8H!.A BCe rrepelii4CJI6HHhl6 Bhllli6 tQai\TOphl, 

XOTfl TaM, no-B!4 ~11Mouy, He ylii4Th1BaroTc.L KOMIIOHeHTh1 IIOJifl HJ( 14 H.:f. 

BoaMOlitHOCTl ,1.\aJI:onetlmero ycoBepmeHCTBOBaHI4fl rrporpaMMbl 

I. Tip~ 143Y'IeH~lll co6h!Tllll1 B rrporraHoBoti KaMepe aaMeTHaH liacn 

Tpe.!toB 14CIIl>!TbiBat:T MaJioe H,l.\epHoe pacceHHMe, KOTopoe He YliHTh1BaeT

C!l B MaTpi4J:l6 YHOrOKpaTHOrO paCC6flH14fl. il03TO!Ay Tarme Tp6KI4 

lrtM610T C50JI:OWOti ~.2. ( \/Ill., ) ,ll;Jlff BC6X nmOT63 0 liaCT14Il6. 

8TO MOii:eT C Jiym,iT:& npH3HaKOI.I 143JIOM8 CJIS,IJ;a, TO 6CTD TOrO, 

liTO liaCTI'!!la 14CIIbTaJia aKT n,n;epHoro pacceHHJrtfl. Ecmt noBTOpirtT:& 
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pacll:eT, OT6pocz:s ll:aCT:& TpeKa, Jielltall{y!l nocne aRT 1 pacceamm, TO 

MOlltHO, 1l IlpHHI.U'!ITG, IIOJIYllHT:& OOJiee TO'll:Hble 3Hall:CHH l napaMeTpO:B. 

llpH STOM Ha OTOpOWCHHOa ll:aCTH TpeKa MOlltHO TaKllte )Jipe~eJIHT:& 

HMITyJI:&C. 

TaKHM o6pa30M, Mbl IlpHXO~HM K CJie~m~efi CX6M3 11 cnaceHHH 

H3MepeH11a11 TaKHX TpeKO:B, 

~emn& TpeK, Harrpmaep, Ha ~e qacTH c ~HHaM <~ ~S 11 $$ . 
Ha Kallt~oi:i za qacTefi orrpe~enaeu 7(" , W'b R mpaueTpu. 

a) ECJIH ?(2 
H wt ~ KaJK~Ofi llaCTH JielltaT B ~OBep11T6JI:&

HHX HHTep:saJiaX, TO STO 03Hall:aeT, liTO TOl!Ka H3JIOMl OJIH3Ka K TO'Ii

Ke ~eJieHHH, 11 Mbl ;nOJllltHbl, IIPH:B8M HMnyn:&c BTopoii qacTH TpeKa :s 

rrepBYJl TOliKy, ycpe~HI.!T:& ero C HMIIYJI:&COM, OIIpe~eJBHHbiM Ha rrep

:BOn qacTH TpeKa, c yqeT9M :seco:s. 

6) ECJI11 '}(:L H W.t ~H rrep:BOM li8CTH TpeKa Jie:ttaT B ;l\OB6pH

T6JI:&HOM 11HTepBaJie, a ;nJIH BTOpon HeT, TO BTOpyro !aCTh TpeKa 

MOlltHO IIPOCTO OTOpOCHT:&. 

:B) ECJIH ')(" 11 W.2. ~H BTOpOH >IaCTW TpeKa JlelltaT B ~OBe-

pHTCJI:&HOM HHTCp:BaJie, a ;nJIH nepBOft HeT, TO CJie~y3T pa3~6JIHTh 

TpeK B OTHOIH8HHH 1 $ : j $ H CHOBa H3ll3T:h 3rO 06pa60TKY 

no qacT.HM. 

r) EcJJV! x_:L 11 W,t, ~Jifl o6e11x qacTeiii TpeKa J!e:Hta T Bite 

~OBep11T8Jl:bHOrO HHTepBa:na, TO MOlltHO Ji1100 OTOpOCWr b BTOpyJO ll:aCTI> 

TpeKa H Hatia'l'b ITpOIJ,e.eypy CHall:aJia, JIHClO OT6pOCI1Th T3KO~ TpeK 

COBCCM. 

2. ~KCI16P.Cit111 TOlleR, BXOMll(He B ;ZJ.11arOH8JlbHb!C liJ!eHbl M3TPHl.Ull 

( 6 + ZJ£ ), '(eM. 7-22 H 8-I3) npaE!IIJl:&Heiii ObiJD 6bl opaT:D He 

paBHbiMH cpe~Heuy aHaqeHHm (§ 5, rJI. 7), a c yqeT)M KX aaBHCH-

MOCTH OT IIOJIOlltCH11H B KaMepe, BOCJ10JI:&30BaBmHC:& ;nJII Bblti11CJICHHH 
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;zJ;HCIIepCHH ;tallt,lJ;Oti .TO'I!KH <})opuyJia.MH § 5 rJI. 7. 

3. llptl;zi;CT8BJIH8T HHTepec BB8CTH B nporpauuy 6JIOK, II03BOJIH

IOIItHti HCIIOJih30B8T:b ;zJ;JIH OIIpe;n;eJieHJ/Ifi llpOCTpaHCTB8HHiiiX KOOp;zJ;IIIHST 

J/I3MepeHHH t:paay C Tpex llp08KUIII~, XOTH 3TO R HeCKOJIDKO 38Tpy;n;

HJ/IT8JI:DHO III::-3a MaJiolt rraMHTIII uamiiiHhl M-20. 

4. MoJ:HO yueH:DWJ/IT:b Omiii6Ky B OIIpP;zJ;8JI8HJ/IJ/I yrJia P lipid JIIC

IIOJI:D30B8Hl.U ;zJ;HaroHaJI:DHOH MSTPHUhl, 8CJIH, onpe;n;eJIHB p IIO BCeti 

;zJ;JIHHe TpeKE, Bhl'I!HCJIHT:b ~ TOJIDKO Ha OIITHIISJI:DHO~ ;zJ;JIHHe. 

!BTOpH Bhlpa~a~T 6Jiaro;n;apHOCT:b B.B.rJiaroJieBy, H.H.roBopyHy, 

B.r.rpHlliHHy, r.A.EMeJI:DHHeHKO, E.H.KJia;zJ;HIIIUKOti, ~.C.CaHTOBY 38 

HHTepec K pl60Te H IIOJie3Hhle 06C~;zi;8HIIIH, r.A.ABep:DHHOBOti, 

K.H.JlaHHJIOB)ti, B.M.KapHayxoBy, O.B.MyxHTOBott, T.r.CHJIKHHoi1: H 

K.~.XoMeHKO 38 IIOMOmP B pa60Te. 

HaM 0Ct>6eHHO IIPHHTHO Bhlpa3HTD Hamy npH3HaTeJI:DHOCT]) r .lll.Ma-
. . 

KapeHKO, KO'~Ophlti IIPO'I!HTSJI HeKOTOphle rJiaBhl pyKOIIHCR pa60Thl 1-1 

c;n;eJiaJI ueJihlii pH;n; noJie3HhlX 3aMe'l!aHH~. 
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OE~~HEHH~~ HHCTHTYT HnEPHUX ~CC!~OBAHH~ 
!a6opaTOpHH ENqHCHHT8H»HO~ T6XHHKH H 8ETOM8THaa~HH 

ITPOrPAMMA BijSPOCA TOqEK·rro KPHBO~ 4-ro 
IIOPH;l\KA 

O~~,E[-IQ-3533 

;lly6Ha, I967 r. 

Ilporpauua 11 Bu6poc" npe;lUlapzTeH»HO Eb16pac~~~BaeT 11 0'II8H» 

y]laHeHHIII6 11 TOtUtH. 

9Ta nporpaMMa npoBO}lHT KPKEym c onpe}lexeHHHY o6paaou no

]lo6paHHHMH OCHMH qepea npoeKUHm aa}lSHHOPO TpeKa Ha ITHOCKOCTH 

CHHMKOE. 

EcnH cpe]lHee KE8}lp8TH'II6CK06 OTKHOH6HH6 TO'II6K Tp6K8 60n»me 

aa]laHHOro, TO npOHaO~}leT Bb16poc CSMO~ y}laHeHHO~ TO'IIKH, KOTOp8R 

C'IIHTaeTCH rrnoxoU. 

06pameHHe K nporpaKMe 

rJe I6; ~+I, 750I, 76IO 

tJe +I IIIIT2.II3 00; <h-I>, Jt{en J <t> 
ae. +2 IIIIT2 II3 52; :X:o' .c 0) /jo 
'£ + 3 nirr2 n3 52; pa6. H'll., pea., < 11.-I) pea. 

I. tn-1) - HqeUKa, B KOTOPOH H8XO}lHTCH KOM8H}l8 52; 

0000, rL - I, 0000, r]le 1-'L - 'llliiCHO TO'IIeK B rpeKe. 
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npuoaeue 

2. ~ - at~e~Ka, B KOTopo~ Haxo~TCH t~Hcno, onpe~enam~ee 

TOllHOCTI> BH6poca. 

3. L, ~o, :l;., - a~peca at~eeK, c KOTOPHX pacnonoaeHH 

COOTB8TCTBYID~~e ~oop~H8TH TpeKa. B cnyqae, KOr~a 1peK 38~8H 

Ha MOCKOCT~, H8.~0 BY6CTO lo DOCT8BHTI> Hyn:&. 

4. < 11.-1 > pil3. - Hti6~Ka, B KOTOpOit BH~86TCH KOU8H~a 52; 

0000, ,_ -I, 0000. 

5. Pea. - Ht~eiiKa, c KOTopoit pacnonoxeHH peayn:&TaTH B 

cJie~ro~eu nopa~Kt~: 

6. Pa6. fill. - Hll6itKa, H8llHH8H C KOTOpOit OTBO~TCH 578 
paClOllHX Hll66K. 

7. BHii~a Ha err, Ha~o < OOOI > a11e~KY cpaBHHT:& c 0; eonH npoHaoit-

~eT cpaBH6HHe, TO n. ~ 5 ( ll - KOJIHll60TBO OOTaBWKXCH TOll6K 

B TpeKe). 

~. IlpH H8X8TIUI nepBoro paapa~a J1.3Y I (J1.8Y BKJIIOll6HO) Bli~a

IOTCH Ha fiq BCe ItfO:CO~Hii8 KOOp~H8Tii X , fJ . , · :z , a 38T8U 

TIPK K8llt~OY Bii6pOC!l X - aa KOOp~H8T8 Bii0p801iB86UOit TOllKH, 

cpe~ee KB8;1lp8THllOCK06 OTKJIOH6HHe () OCT8BWHXO.H TOll6K, a 

TaRae 

eo.s<p, 11.:nCJ' ,a.,~. c, ct,e. 

]J.JIHHa nporpauu& n - I 440 at~eeK. 

Pa6ot~He .st~e~KH: OGOI..;- oon H 578 c < pa6. at~.>. 

ilpOJIOX8HH8H KpHB8H HM66T BH~: 
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BiillHCJieHJie KOS~·IlH6HTOB KpBl!Ol 4 nop.!l,!!;K·l. OCYD!6CTBJIR

eTCH no lle'l'O.D;y HaHIIeHl>IIIJ4X KBaAJla'l'OB C HCfiOJI:&3C•BaHReM CII, 

Hllelll.llHXCH B Hamel 6R6JIKOT6K6 (CD-33 H CD-37,). 

CHallaJia onpe~eJIH6TCH OC:& Kp~oA. 8TO npO~CXO.D;RT npH nouo

~·npeo6pa30BaHKH KOOPAHHS'l' no ~OpllyJiall 

}}~· =-(~•-fl.) lcn9 +(:~>·- ij}Ctrl'?, 111e 
II ., 

1tn r== S91t( '{.(~rK")('Ji-vJ)(J.{f-t} I 

~ - MaJieH:&KOe I:IRCJIO, I:IT06ii H36e~aT:& B03MO~HO~ HeOnpe,D;eneHHo-
oo. 

CTH B CJiyqae r = ~ (~·- %)( ~i-9) =0 1 

jf - yrOJI Mez.ey ~ -MH OCHIIH CTapo~ H HOBO~ ~HCT8M KOOp,!!;HHaT; 

X., ~ - KOOp.D;HHaT!i ueaTpa THllteCTH: 

It - ~ "u . . v"' ll ~ tF' • 

9TO np~o6pa30BSHHe 13b!6paHO TSK JIT06ii 6y.D;yl.ll iH OC:& KpHBOa -

npHMaH ~ = 0 - 6HJia npHUO~ HanpaBJI6HHH HaH60JI~WHX OWH60K. 

B .D;aJI:&HetimeM 6y.D;eM .D;JIH y.D;06CTBa ITHCaT:& BM•WTO x: , lj/ 
TOn:&KO X.· , ~· . 

IlOTOM HCl.XO,ll.HTCSI HH,ll.6KC j, MH KOTOporo 
%J -t- !1~ ::= m~x (-x•, +)I'<). 

BlillHCJIHeTca: npe.D;BapHTeJI:&Hoe 
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llpHJIOllteHHe 

11 (X~· "*~Y~~:;· ) ___ _ 
6"= 10[ 2_(!JC~·+/'<)- ("J-+(1}) 

• H npoBep.HeTCH, 

eCT:& JIH () > ::1.. • 

llpM o> 1. npOH30£;i~eT Bhl6poc TOIIKH x,l , ~- , :i(.i 

TaKHM o6pasoM, ll!~o TOIIKH c HH~eKcaMH I, 2, ••• , j- - I He 

TporaiOTCH, a Toq~:z. c MH~eKcaMH J- + I, J- + 2, ••• , rt 

C~BHHYTCH Ha I (!~.e. IIOJiyqaeTCH IIOCJie~OBaTeJI:&HOCT:& KOOp~HHaT 

TpeKa B BH~e X, ,'X:l., ... , XJ·_,, :X.i+•,-··>:X" 

H aHaJIOrHll:HO )J.JIH 'if - h!X H 2 - h!X ROOp~HHaT) H O~HOBpeMeH-

HO n. yMeH:&maE:TCH .Ha I. 

8TOT rrpe~BajlHTeJI:&Hhlfa B~:t6poc BRJIIOll:eH ~JIH yCTpaHeHHH 11 0ll:eH:& 

y;n:aJieHHHX11 TOlleR. 

llpH 6'" _::; ,( BJ:tqJIICJIHeTCH )J.JIH KalK~Oii TO"t.IKH X,- 3Haqe-

HHe KpHBOfa 

)J.JIH ROTOporo 

f(x, =ax'+~'lr:3+CXz.+Q:X+e, HaXO~HTCH HH~eKC .f.. t 

/:JJ·-f(~)/ = mc:x/ ~,-j(x,)J H BJ:tqHCJI.HeTCH 

"HaCTOHl!lee" () rro <IJopuyJie: 

o-~ a(~.:-jftt<J)~ 
n-S , 

llOTOM nporp<,MMa rrpoBep.HeT ycJIOBJ/Ie /6"'/ ">it. I . 
ECJIH OHO y~<IBJI8TBOpeHO, TO IIpOM30ii~eT omtcaHHblt! BHWe 

B~:t6poc TOllKI1 x;,· I 1Ji I ~J' H rrporpaMMa Hall:HHaeT pa6oTaT:& 

c ca:Moro Hall:aJia. 

llpl1 fl ~ S rrpOHCXO~HT Bb!XO~ H3 IIporpaMMhl, H638BHCHMO OT 

BeJIHllHHhl a'. 
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IlpMOllt6HH6 

ECJIH I o; = l ~ ' , TO 38DIJIIOTCH pesyJI:DT8i'.bi ( Co!f;P, J<lt 'j, 

a,l,c, d, .€ ), H KOJIJ4'116CTBO OCT8BWHXCH 'f0li6K B H'II6~KH, 38;ZJ;8HH.bl6 

B Oc5pauteHHH. 

IlporpaUKa onpoc5oBaHa ~.~.~enHJIOBO~. 

PyKODHC:b llOCTynHJia B H3,JJ.aTe.I:b--cRH~ OT,JJ.eJI 

18 xapTa 1968 ;·o,JJ.a. 
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