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AKTyam.HOCTI, IIpo6JreM!l. B C8MR,It8CSITWC ro.n:ax B 8KCII8PHM8HTax Ha 
yCKOPlrITemtX: Ha'l!a,m IIPHM8HIITl>CSi 60Jil>IlllrI8 nys1,1pI,KOBlle KB.Mepll. Ente BO 
BpeMR: 003.I{rumll 8T1iIX KaMep 6WIO lrI3B8CTHO, '!!TO o6pa6oTKa roe CHHMKOB 
sHa'l!JrIT0JII,HO YCJIOlltWt8TCSi IIO cpaBHemm co CHJrIMKaMlI K1IaCClrI'll8CIOOC KB.Map 
no CJI8.ItYJilllrIM nPJrI'llll!HaM: 

- YM8Hl>lllWICSI Macll!Ta6 nso6pageHJrlit, 
- ,I011ana30H pasMBpoB nysllpl>KOB CTWI nmpe, 
- YM8Hl>IIIR1IOCI, OTHomeHHe CRI'H~/~. 
- y»e.1IJAH1ICSI ypoB8Hl> <l>c>Ha, 
- YBemmt1ICJI o61lt1D1061>8M HH<l>opMaD;l!lrI. 

8TH oco6eHHOOTH He nOSBOJIR1Ill! HCnOJII,SOBaTI, paHee cos.n:aHHUe ClrICT8Mll 
o6pa60TKH ~l,MOBOA HH<l>opMaD;l!lrI C KaMep 683 OYDl8CTB8HHWC l!SM8H8Hlr!it lrI3-
M8PJrIT8nl>HOA (OK8.HHJlYD!t8A) T8XHll!KlrI JI! COOTB8TCTBYDJl8I'O MaT8MaTlrI'l!8CKO
I'O o6eone-qemm SBM. 

lJeJII, pa60Tll. BBO,I{ B 0.1{8ICTBlrI8 60JII,IlllrIX nysllpl>KOBWC KaMep 11M:apa6en1,',w 
H CKAT"B l1HCTHTYT8 (!lllSrutlrI BllCOKHX aHeprd (H~B8, r. CepnyxoB) rrpe.n:
nOJiarWI o6pa60TKY nOJIYtIS8MllX CHHMKOB Ha PY'llHWC JI! aBTOMaTlrI'l!eCIOOC 
ycTpolcTBax Tex THIIOB, '!!TO npJrIM8HIIJIHCI, ,WI.fl K7ISCClrI'll8CKHX KaMep. B BTOtt 
cMsn nepe~ aBTopoM CTOJJJia s~a-qa cos.n:amm MaTeMaTlrI'l!eCKoro o6ecne'l!e-

mm, npm'O,nHOl'O ,WI.fl o6pa60T.Klrl CHHMKOB KB.MepH CKAT B py<IHOM H KaMepll 
"Mli!pa6em," B py'l!HOM H aBTOMaTH'll8CKOM pelKRMB.X Ha npn6ope CIIlr!pa7Il>Hllit 
H3M8PJrITeJU, ( CH) I/. 

Pea7Ill!Sampi. 06IIIWI KO~~ CKCT8Mll B 3Ha'll!TeJII,HOA CTeneHH 
6wm odyCJtOB.lieJUl Tpe6o:sa.Hll!JlMII, llplWIITl,IMH B H~BS, B troCTHOcrn, 
BXO.I{ H B!DCO.ll: onpe.I{eneHH npo~e,l{ypaMJrI npocMoTpa H reoMeTplrI'l!ecKOff pe
KOHCTPYI<mm co6HTd. 0CHOBH!l8 paspa60T.Klrl CBfI3aHll C (pWil>Tpall;l!eff Tpe
KOB Ha OHlrIMKSX KB.M8PH 11M:apa6en1,11

, YCTaHOBJI9HH8M lrI ynyqmeHJrieM TO'IHOCT
HllX xapaKT8P1JCTlrIK (KaJm6poBKOit) CH lrI IIPOCMOTPOBO-RSMepRTMI,HWC npoeK
TOpoB. 

Ka.m6poBKa npoeKTopoB BXO.n;JrIT B OCHOBHYJJ s~aqy, IIOCKOJU,ey CH H 
npoeKTO.PJ,1 067>8.n;HH8Hll B 06111Yl) Cll!CT8MY• 

Ha,yqHall HOBRSHa 
I. HcOJie~OBaHll a~KTll, B03HHKalllltlrI8 HS-Sa oco6eHHOC~ea CHHMKOB 

60Jll,IIIHX nySlij)::&KOBWC KaM8p, B 'l!SCTHOCTH, KaM8pll "Mlr!pa68JII, 11 
nplrI WC aBTOMa

Tli!'l8CKOit o6pa6oTKe Ha CH. 
2. Blme.1{8HO 0611100 ypaBHeHHe ll!S06pall8Hlr!it Tp0KOB B nOJmpHol CHCT8M8 

KOOp.n;HHaT ,WI.fl KaMep C IlllripoKOyroJil>HOA OIITlrIKOtt. YCTaHOBJI8HO, '!!TO npn <Im
THpoBaHHH COOTB8TCTBYlJ!llrIX KPll!BllX Tpe6yeTCSI 60JII,mee 'l!HCJIO CTeneHeft CB0-
60.I{ll no opaBHeHm:J c TpeKaMJrI K1Iaccll!'llecKHX K&rep, '!!TO npn BllCOKOA MOT
HOCTH HH<l>o1)wunm Ha OHHMKax IIpm30.n;JrIT K cos.n:amm 60JI1>mOI'O 'DIOJia nOJmHX 
Tp0KOB (KJIBBHe, COOTB8TCTBymtlrl8 06111eMY ypaBHemm, o:rn6am <l>oHOBHe TO'i-

I/ A.O.Prodell. Rev.Soi.Instr., 1965, vol.J6, p.1174J ila.pacSa-
meB A.3. lrI .!Ul• IIpe~T H~~. ?J::Z.5.,....QepnyxoB, I97I. 
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Im). IIpewro.JKeH crroco6 rrpeo,nOJieHWI 8TOI'O IIPOTRBOpe'llm, KOTopmt COCTO
lIT B rrp~eHemm MaTeMaTH"l'.eCKHX MO,IteJiett TpeKOB RJiaCCH"l'.SCKOI'O TIDia, HO 
C llSMeHfIKiltHMC/I 'IBCJIOM CTeIIeHeft CB060,Itll B xo.ne lpWILTPlmlm, 

3. BBe,IteHa ,ItllHB.Mll'IeCKafl HacTpo:ltKa B aJII'OPllTMWC IIOHCKa ll rrpoc
JielltllBaimfI TpeKOB. 

4. Paspa6oTamit cnoco6u pas.nBJieHWI cucTeMaTH'lecKHX HCKalKeHHti pas
JIH'lHott llpHpo,Itli, BOSHHKa!OOllDC B xo.ne npeo6pasoBamm lpWILMOBOtl HHq)OpMa
rnm B ~\P.POBYRJ \PO.PMY, TITO llOSBOJr.lleT MO,IteJmpoBaTL pasJilI'IH!ie BaPHaHTH 
HacTpOftKll rrpu6opoB ll OCYIIleCTBJVITL 8qJqJeKTRBHYl) aHamrl'H"l'.eCeyJJ Kopperonm 
pesyJILTaTOB HSMepeHHtt. 

IIpaKTHTiecKM ueHHOCTL, Paapa6oTana o6mWI CTPYKTypa MaTo6ecrreTie
Hml W!iI CH C YTieTOM crre~qmKll qJWILMOBOft HH\POPMarnru, HSMepuTBJILHO
BU"IHCJm:TeJILHOtl TeXHHKH H o6mett opraHHSlmHH o6pa60TKll B M~B3. 

Ha CH o6ecrreTieH peJKHM usMepeHHtt, B KOTO.POM onepaTopy npu6opa 
npe,nOCTaBJieHH nmpo.Eme BOSMOlKHOCTH: paspemeH CB060,ItHHtt nopa,noK HSMe
peHmi npoe.KI:Clfft H BepmHH, npe.nycMOTpeHo HCllOJI!,SOBaHHe CH B peJKID/Ie llSMe
PHTeJILHOI'O npoeKTopa .wm Hrur60Jiee CJIO.lKH!DC CJIYTiaeB, o6ecneTieHH us6upa
TeJILHOCTL H onepaTRBHOCTL 6paKOBRH. 

06ecneTieHO BU'IBCJieHHe CTaTHCTH"l'.BCKllX BeJIH'IBH, xapaKTepHSYJ!IIIWC 
npouecc qJWILTPlmlm B U8JIOM .. OCY1Il8CTBJilleTOli nporpaMMHoe X.POHOMeTpllpo
BaHHe OTHOCHTeJILHIDC saTpaT BpeMemt Ha pa6oTy OCHOBHIDC npoue.n;yp lpWIL
TPlmlm, Bee STO .naeT BOSMOlKHOCTL 8\P\lJ8KTRBHOtl HacTpom nporpru.iMH. 

Paspa6oTanu q,opMaTH .ItaHHIDC, npe.nycMaTPRB8.l!llllie o6MeH KaK BHYTPH 
CHCTeMH, TaK ll C COllpmKeHHHMH aJieMeHTaMH ( II.POCMOT.POM ll reoMSTpUTiecKOtt 
peKOHCTPY.KI:ClfBtl co6HT~tt). 

CH c cos,namruM nporpaMMHHM o6ecneTieHHeM ncnOJII,SOBBJIOli npn o6pa6oT
Ke ,ItByx qJHSH"l'.eCKHX SKCnep~eHTOB: 

- B ICp npu 32 I'aB/c Ha Ka.Mepe "MHpa6eJIL", 
- B HeffTpHHHoM Ha KaMepe CKAT. 

B K-p - 8KcnepHMSHTe o6pa6oTaHO OKOJIO 3000 BSaHMO,nettcTBHff .no &-JIY
TieBl:IX BepmHH BKJIIO'IBTeJILHO, B HeffTpHHHOM - OKOJIO nMOBHHU CTaTHCTHRH 
Boero aKcnepHMSHTa, 

IIporpaMMl:l KBJIH6poBKH SIBWIHOL 8\P\lJ8KTRBH!iM HHCTPYMBHTOM KOHTpoJI.iI 
llpaBWILHOOTH pa60TH npu6opoB n IIOSBOJIWIH CYIIlBOTBeHHo nOBUOHTD HX 

TOTIHOOTb KaK sa CTieT peryJIHpoBKH ( WIH ,nallte KOHCTPYKTlIBHHX llSMeHeHHtt), 
TaK ll sa O"IeT aHaJIHTlf'leoKott KOppeKrnru llSMepeHd (.nanmnc OKaHHpoBaHR!I). 
Paspa60TaHHUe aBTOPOM cnoco6H YCTpaHeHWI CHCTeMaTHTieCKHX llCital!teHHti 
nosBOJIWIH Ha nopi=r,noK YM8HbllillTb OYMMJ" KBa,ItPaTOB OCTaTOTIHIDC OTRJIOHBHHtl 
.wm TSCTOBOI'O Ha6opa TOTieK Ha CH. 

IIporpaMMHoe o6eoneTiemi:e CH H~B8 He ncKJIIOTiaeT BOSMOJKHOOTH ero nc
IIOJILSOBaHRII H W!iI RJiaccH'!eCKHX Ka.Mep. HanpHMep, YTieT 84J\P8KTOB lllHpOKO-
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yroJII,Hott onTHKH B lpWILT~ JillillI, paonmpi=reT o6JracTD np~eHemm COOT
BeTCTBYJlllllX aJll'OplITMOB, TaK KaK aHBJIOrll'IHHe 84J\P8KTH ll WifI onTHRH 
K1IaccHTieOKHX KaMep HMSIOT MSCTO, HO He Y'IBTHBaJOTOli BBH.ny HX MBJIOCTH. 
llo,nodHHM odpasoM paonmpeHHHe BOSMOlltHOCTH onepaTopa npu usMepemmx, 
Y138JIH"IeHHirlt Od'I,eM o6pa6aTHBaeMOtt HHq)OpMarnru, KOHTpoJIL pesyJILTaTOB 
lpWIDTPlmlm Ha OCHOBe .nammx npocMOTpa ll ,npyme OTJIH'm.ft OT panee cos
.nammx CHOTBM He npoTRBOpeqaT TpedoBaHroIM, npe,It'LlIBJIIIeMHM npu odpadoT
KB CHHMKOB O MaOOH'IBCKllX KaMep, 

Co.llepzrume • .lbicoel)Tatnm COOTOHT HS BBe,IteHml, TieTHpex rJiaB H 
saK1ID'<lemm. Od'I,eM .ItHocePTlmlm I38 oTpamm, BKJIIOTIWI I3 oTpamm PHOYH
KOB. B2:6JIHorpl$m oo.nepmrr 62 H8HM8HOBamm. 

Bo BB8l[8Hlffl paOOMaTPHBanTOJt OOHOBHHe TeXHH'ISOKHe ope;D;OTBa, Hada
se KOTOPHX BWIOJIHeHa padoTa, llpoaHSJmSHpoBamit CBOttOTBa CH KaK HSMBPH
TBJILHOI'O npudopa ll ocodeHHOOTll MaT8MaTH'I80KOft o6pa60TKH nOJIY'qaema O 

Hero mt«x:,p~. \PO.PMYJillPY8TOli 0611taa: nocTaHOBKa S8,It8TIH. 
B nepBott rJiaBe odoyJQJ;aeTOli o6maa: opraHHsatnm ouoTeMH /I/, KOT0-

pa11 HMeeT KOHifmrypatnm, npe;D;OTaBJIBHHYl) Ha puc. I. 
MaTeMaTHTieoKOe odecne'<leHHe CH no,npas,neMeTC/I Ha ,ItBe ocHoBHHe 

rpymm: on- l.i.ne nporpSMMH .wm 3BM PDP-9 H off- linQ nporpa.MMH ,wm 
SBM oepHK IC L- 1900 • llpllllitm pas.nBJieHWI \PYH~ BHYTPH OHOTSW on-

.. pe;D;8JilieTM o611teff KOHIJ;8mtH81: MaKOm&yM BH'mCJieHHti BWIOJIHIITL B peJmMe 
off- fine , 'iTodH ooBOdo.ItHTD ynpaBJVDJizyl) 3BM PDP-9 .wm odecne-
'<leHKlt HSHdOJiee 6HOT.POI'O H s<MieKTRBHOI'O pelltllMa l'!SMBpeHHtl, TaR K8K 

JDl8HHO HSMBpeHKli Onp8;D;emtm' OKOpoOTL 06pa60TKH B USJIOM, 
Boe pa6oTH no oos;D;aHm>, 8,ItSIITlmlm, nepepadoTKB off- fine npor

PBMM, JllWDJ!tHXOH l'!H,ItllBH.nya7Il,HHMII W!iI ;D;aHHOtt OHCTeM!l, T. e. He BXO,nfi
lllHX B ,IU>Yl'K8 OHOT8W l'!8M8pHT8JILHO-BH'll'!CJil'!T8JILHOl'O KOMIIJieKoa, BHIIOJI

H8HH HeIIoope,?tOTBeHHO aBTOpoM. Joouml BRJia,It SBTopa B MaTeMaTH'ieOKOe 
odeone'<leHHe on-fine JD3Jlll8TM onpe.n8JllDJIIJ!M B paspa6oorxe 0611101 H,tteo
JIOI'HH peDMS. HSM8peHHI:. ABTO.POM TSDe pewmsoBaHH nporpSMMH 06M8H8 
MBJtJJY on- fc.ne. H ofF - line -qaoTm.m. 

OoodeHHOOTH OHHMROB, l'!X noCJI~OBaT8Jll,HOCTit Ha JJJieHK8 llaKJIBJtHBSJ)T 
ps,;o; TpedoBSHd Ha npouecc HsMepeHHA/2/ .HanpDep,IIJlH 1JB.O'l'Jl'll.RO nepeKJllt-:, 
BallltRXOH nOJUIX spemm Od'I,eKTHBOB HO.KJIJReH odmenpmmTmt lK80TKO Sa,naH- . 
HHtt IIOpll,ItOK o6Mepa npoeKUHtt ll B8PlllllH CTepeoKa,npa. Ilpe'A1!0Zemntll nopi=r
;D;OK HSMepeHd CB060;D;8H no odoHM HH;D;eKCaM. PaspemeHa dpaKOBKa O noOJie
,eyICl!tHM nepeMepoM WIH des nepeMepa ,wm cTepeoKa,npa Hero qaoTel: (npo
e~ ll "IIJIOC.KHX" BeplllllH) • Ha MOM8HT dpaROBKH B npe;D;eJiax TeI<YUtero 
cTepeoK8,IU)a orpaHH'IeHHtl He HaRJia,nHBaeTCII: OHS MOZ8T 6HTD II.POHSBe;D;eHa 
nepe.n HSMepeHHeM Od'I,eKTa, B IIJ)Oneoce HSMepemm Will IIOCJI8 • B npe.neJiax 
HSMepemm CTepeoK8,IU)a .nonyCKaeTC/I Truate nepeMep "IIJIOOKHX11 BeplllJ!H des 
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npe~apmem,Hott 6prutOBKH CTapux: .I{aHHlDC. B peay;u,TaTax qJWII,TPaumt 6y
l!YT Ilp8.I{CTaB7I8Hl,l TOJII,KO IIOCJie.n;Hne ,I{aHHlle. ~OIJYCKa8TC/I ,I{8lit8 nepeMeme
HH8 IlJieHKH B JI8HTOIIPOTJD!tHOM M8XaHJ:I3M8 MeXJJY R3MepeHHeM paaHIDC B8PmmI 
rrpoe~ II.PR YCJIOBRR IIOBTopHoro o6Mepa .KpeCTOB. Bee aTo o6ecnetnma
eT MmmMBJll,HH8 IIOT8PB IIM83HOtt RHqJOPMaumt B CJIY'lae OIDR60K onepaTopa, 
'ITO IIPB 60JiblIWM ~CJie npoeKUWt R Beplinm CTepeoK8,IU)a .I{aeT 3Ha~8JIJ,Hyl0 
SKOHOMml pa6o'lero BpeMeHH. 

PemeHBe 06 BsMepeHRR :wm .I{OMepe TpeKa, T.e. o nepexo.I{e B pemrM 
RSMep.tTeJIJ,HOI'O npoeKTopa, onepaTop npmmMaeT ;m6o no BH.IIY nso6p8llte
mix Ha OTOJie CH, ;m6o IIO pesyJIJ,TaTSM OK8llllp0BaHRfl, npe,I{CTaB7I8HHllM Ha 
8.KpaHe rpa.qnt'ieCKOI'O ,I{RCilJieJI, BXO,ItRlll8I'O B amiapaTHylO 6asy CH. BIIOCJI8,I{
CTBRR 8Tl'I .I{amme CWRB8JOTCJI O aBTOMaT~ecKRMR Ha STaIJe (fm.,r1,Tparnm. 

Bo BTOpott rJiaBe n~SRpym'CJi Ml'OpHTM!i 003,I{SHHOtt aBTOpOM npor
paMMH (fm.,r1,T~ POOH 3• • Ilpe~apmem,Ho npoBO.ICRTC/1 aHaJIBs oco6eH
HooTel OHBMKOB KaMepll "Ml!pa6em," 0 TO~ spemix BX o6pa60TKH Ha CH R 
HCCJie,ttyeTC/1 oeMeffOTBO K.PHBHX - R306pSllteHHtt TP8KOB B .KaMepe C IImpOKO
yroJU,HOff onTmtott. 

KaK HSB80THO, o6mee ypaBHeHHe TpeKa B IIOJIR:pHHX Koop.IJ;HHaTax ]1,]Ui 

Maco~eoKBX KaMep B npe.I{CTaBJI8HRR, Y.I{06HOM ]1,]Ui MI'OPHTMOB (fm.,r1,Tpaqim, 
RMeeT BB.I{ 

9 = 00 + ~ R + 3/R + r R3
, 

np~eM BHIIOJIH/18TC/I npu6JrmlteHHOe OOOTHOmeinie 

't = t o(3. 

(I) 

(I') 

3cl$3KT !DRpOKOyroJll,HOtt OIITHIGI IJpoJil!JilleTC/1 B TOM, 'ITO nso6p8llt8HM 
TpeKOB ,I{Sllt8 IJp.t6JmliteHHO He MOryT 6UTl, IIpeACTaBJieHll B BH,I{8 OKJ)YJKHOCTH, 
T.e. ROa~eHT OOOTHomemix (I•) CTaHOBHT0/1 ~IW;ll'.ett, 3aBHO/llll8ff OT 
yrJia IIOrpyz8HRI! TpeKa H IIOJIOllt8HRll BepIImHll B IIpoCTpaHCTB8 KaMepll. B 
,I{ROOePTaqmI BHBe,I{eHo STO COOTHOWeHHe. YKasaHHlltt R08~8HT ,I{0.1Illt8H 
IlpmmMaTJ, IICJI02!tRTeJll,Hll8 SHa'leHM, Trot Krut Tperoi: He HMelllT TO'l8R nepem•-
6a, HO .I{RaitasoH ero H8M8H8HM .I{OJIJ!t8H 6UTJ, !DRpOKHM. KpoMe TOI'O, HS Bll
BO,I{a o6mero ypaBH8HWI: ]1,]Ui KaM8Pll O IImpoKOyrCJIJ,HOff OIITHKOI CJie,ttyeT, trro 
B Hero ,I{OJDl8H 6UTJ, BB8.I{8H 'l.1!8H C R2 • BllIIMHeHHe STBX Tpe6oBSHBtt B 
MaTeMaT~eOKOtt MO.I{8JIB TpeKa, IJpBMeHlieMOff ]1,]Ui qGrrapOBaHRfl, IJpl'IBO,ItMO 
K IIPRHflTllJO 6CJIJ,WOI'O ~CJia JIOJltHHX TpeROB - KpBBHe om6aJIB TO'IKH, ,J:{8.llte 
He OTHOCJmtKeCJ! K HenpepHBHHM o6~eKTaM. 

Ilpeo,I{OJieTJ, STY TPY.ItHOCTl, IIOMOrJIO ,IJ;HH8MH'l80R08 H3M8H8HBe M),I{eJIR 
Tpexa B Ilpo~ooe ero npoCJieJltHB8HZII. HCIICJIJ,SOBaJIHCl, ~a TJma KJ)HBHX 
IJpH IJpOCJI8lmllaHJ:IR TpeKa OT BeplDRHl,l ( ~ = 0 B i ,f:. 0 ) H '18Tllpe 
TJma K.PHBllX IJpB IIP0CJI8Jtl!BSHHR K Bepmmte ( pa8Hll8 BapRaHTH ,. H r , 
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paBHIDC H He paBHIDC HYJIJO ) • IlpwmHH CMe.HH MO,D;e~ett TpeKa: 
- KOs~eHT p BBO.D;HTOII' Kor.na npoMelltllllS.eMOe OKOH'Irum:e Tpe- 0 0 0 c:, C) 0 0 C r.o In ... ..., C'I ::: C 0 0 0 0 0 0 0 0 

.Ka npH6JrmKaeTOII K Bepnnme Ha s~aHHoe paccTorume; .... - - .... .... .... °' a:, ,- ,0 ,.,, -:r .., ...., -
- KOS~eHT ~ MOlKeT 6HT:& BBe.n;eH R1IH y6paH ( T.e. efliY npHC- I 

BOeHO HY~eBoe SHa'leHHe) no ~YM·KpHTepRfIM: . i 1-f~ 
I) no oneHKe npe,I!,HCTOPlm TpeKa, T.e. C ~eTOM KPHBHSHH HOT- In 

MelKeHHOtt ,wnnm; 
.... «i . 

CD ~ i 2) no npHSHaKY yxo.na KpHBott OT TpeKa, KOr,na nporpaMMa He o6Ha- [ii 

~ 
II ~ CD 

pyxm3aeT OTC'leTOB B OCHOBHOtt nMoce ~:WZ:&Tpan:tm, HO HWCO,IJ;l!T " ;Ij 
H 0 

&-< V 0 ;I H8C~KO OTC'leTOB B6JmSH Hee. TaKaf! CHTYanwt MOlKeT BOSHHK- ~ s:: C\I 
1H 

HYT:&, eMH, HallpHMep, OTMeJmBaeMWl TpeK yxo,D;HT B "TeH:&" 0 "' 0 
~ s:: IJ) 

0 - - j KOHKYPHpymtero. (B .D;aHHOM ~ae HMeeTOII B Blf.ItY TeH:& He KaK l=I .... -CBOttCTBO onTHKH KaMepll "MHpa6eJI:&", a TeHeBott Sqxl)eKT CKaHa-
0 - .... 151 

Topa). Pea.imsanwt STOro KpHTepM OCHOBaHa Ha ncn~SOBaHlm 
1H 

s:: 

t ,. In 

,IJ;l!CKpeTHO HSMeHlleMOtt noporoBott Be~. ~aCTBYJ(Iltett B oneH- X 
<0 

Ke I). :,: 
CD 

IlpltMeHeIDie ,romaMII'lecKH HSM8HlleMHX napaMeTpoB 6WIO O.D;IDIM HS ij 
OCHOBHIDC cpe.D;CTB npeo.n;MeHWI ynOMHHaBIIIHlCCH :awne Tpy.D;HOCTett. IlpHBe-

CD 
-:r Pt 
C\I 0 

,neM npHMepll. CD ~ j Ilpn nOHCKe KaH,IJ;l!.D;aToB B TpeKH B6JmSH Bepnnm H BcnoMOraTeJI:&HIDC iii II 

~ 
A 

TO'leK npHMeHlleTOII ~YM6PH08 rHCTorpaMMIIPOB8HR8 no yr~ BHXo,na TpeKa 8 0 
1H 

HS B8Pmmlll :wIH BcnoMoraTeJI:&HOtt TO~ H no KpmmsHe. Mcn~soBrum:e 1H V '1l 

! s: &-< 
0 

nepeMeHHIDC rpaHHr( oMacTett r:l!CTOrpaMMHpoBaHM B BaBHCHMOC'l'H OT MHO- ,, 0 
s: 

llteCTBeHHOCTH C06HTd noSBMMO 6Mee sqxlleKTHBHO Bll.D;WT:& Tpeim B6Jm- 1H ~ ! 0 -SH Bepnnm. B aHMOI'H'IHOM a,rropHTMe .wm BcnoMoraTeJI:&HIDC TO'leK npH ~ 
CD 
~ 

aHa.imse rnoTporpaMM npBMeHeHa nepeMeHHM noporoBrur BemttmHa, TaK - Q) 

s:: le:{ 

KaK B oMaOTH BonoMoraTeJI:&HIDC TO'l8K npe.n;nMaraeTOII pasJmtIHaH KOHT-
,. CD 
X g, co 

paOTHOOT:& OHHMKa H ,lij)Yr:1!8 ooo6eHHOCTH. 0 
'1l 

Illl!:pnHa nMOOI:l cpR7II,Tpar(lm (.noporn) SIBJIII8'l'OII TaKllt8 nepeMeHHott Be- Pt 

JIWmHott, saBHClllllett OT paooTOHHM .no BepmmIH. no Mepe npHMHJKeHM Tpe- ; 
Ka K Bepnnme nMooa oyxaeTOII IIO nmep6Me. 3To, 0 O.D;HOtt OTOpo.HH, ,... a 

CD C\I IC! 
Heo6XO,IJ;l!MO, TaK KaK BOBpaoTaeT Bepo!{THOOT:& IIOHBJieHM OTO'leTOB o co- ::ZS ~ 

0 
IQ 1H 

ce.D;IDIX TP8KOB, 0 ,npyrott OTOpo.HH, BOSMOlltHO, TaK KaK nMOJKeHHe TpeKa, 0 II 0 

i A. ~ 
npn6Jmlitalmteroc.1I K Bepmmte, OTaHOBHTOH Bee 6Mee onpe,neJieHHHM. Ta- H 

V 
KOBI:l OCHOBHI:le npHeMH, noBBOJIIDJltHe B80TH g/WI:&Tpanmo TpeKOB Ha CHHMKaX 

S::i 
I 

E 
~ C 6M:&IIIHlC nyBllp:&KOBllX KaMep. ' r 

" 
. 

IloMe npoBe.n;eHM anpo6an:im aBTOMaTH'!ecKOro pemn.m. Ha Tpex TH-
:z: = C) 

~e:=:' ti 
CH'IWC BBaltMO.D;ettoTBHil 6WI npoBe.n;eH CTa'l'HCTH'leoKd aHMHB o6pa6oTaH-
HIDC C06HTd, pesynTa'l'll KOToporo npHBO.D;ll'l'OH B KOHUe IT r~aBH ,IJ;l!Ccep- ~ 

Tar(lm. I tln 

0 'l'O'IHOCTH npoCTPaHCTBeHHott peKOHO'l'pyromH TP8KOB MOlltHO cy,D;HT:& 0 ~ c:, 
~ ~ C> 0 

0 

"' ~ c:, 0 g 0 ~ 0 0 

RB pnc. 2, r~e npe,ncTaBJie.HH OOT8TO'lHI:l8 cpe,D;He~aTH'IHI:le OTMOH8HM ::;: 0 co <D c:, 0 .... .... .... .... - - "" -r 
"' "" .... 
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B MllltpoHruc OT KPKBl:DC (TpeKOB), BOCCTaHOBJiemmx B npocTpaHCTBe .Ka.Mepu 
H cnpoeKTHpoBaHHHX Ha ll7!8HKY, .n;o TO'leK, Haii,nemmx nporpaMMoft qJWII,T
p~ ( cM, pnc. 2). 

CJre,DyeT OTM8THTI,, 'ITO 8TH BeJIWllllill onpe.n;eJiffiOTM, no Kpaih!ett Me
pe, TpeMa (paKTopaMlI: norpelllHocTHMR npn6opoB, onm6KaM!I qJWII,Tpaulm sa 
c'leT (poHa n onm6KaM!I reoMeTpR'lecKott peKOHCTPY.Kitlm co6HTnil, 0 norpem
HOCTH CR MOJKHO CY.ItliTl> no pesym,TaTaM ero KaJIH6pOB.KH (Ill rJiaBa ,ItlrOOePTa
i:nm), \PQHOBHe xe onm6KR qJWII>Tp~ HeOT,ll;eJIRMll OT ,ItlrCTOPCHOHHIDC HCKa
JKeHnil KaMepu, a noCJie~e ycTpaHmOTM Ha aTane reoMeTpH'!eoKott peKoH
CTPY.Kitlm, IIo 8TRM npR'!RHaM ,Wm: oneHKR TO'lHOCTH qJWII>TP~ npRXO,ItlrT-
M ncnom,so:saTI> BepXHIOIO rpammy onm6.KH, nOJIY'laeMYJ() npn reoMeTpntiecKOtt 
peKOHCTPY.KitlIR, C ,IU)yrott CTOpoHH, npKBe.n;eHHaa xapaKTepHCTHKa pesyJII>Ta
TOB o6pa6OTKR 'laCTO HCnOJII>3yeTM, 'ITO o6ecne'!KBaeT cocnocTaBRMOCTI, 
BHOBI> cos~eMott n pa6oT8.KlllRX cHcTeM, B CJie,nynneft Ta~e co.n;epxaTM 
cpe~e sHa'leHRII Tex 2K9 BeJIR'lHH, nOJIY'leHHHe Ha pasHHX npn6opruc. 

Ta6mma cpe,mmx sHa'leHnil ocTaTo'lHl:DC cpe.ItHeKBanpaTR'lHHX 
O~KIIOHeHnil Jia TpeKruc B MRKOOHrut 

IlpH6op Ily'!KOB!le Tpe.KH OT~TeJII>- Tpe.KH nOJIOJKHTeJII>-
TpeKR HllX 'laCT~ HllX 'laCT~ 

"A.naM+-EBa *: I4,2 I7,4 I6,9 

HPI> I0,9 I5,0 I4,9 

CR I3,3 I3,2 I3,2 

Oco6eHHOCTH npn6opa, KOTopue MOrJilt 6H He6JiaronpRIITHO OTpaSHTI,M 
Ha pesyJII>TaTruc o6pa6oTKR, HCCJie.n;oBamICI> cne~aJII>Ho. HanpHMep, xapaK
TepHott omn6KOtt npn6opa JmJIIIeTM "CKpy'!KBaHHe" CKaHOB - HOKalKeHHe pa
,ItlraJII,HHX HanpaBJieHnil, 'ITO npRBO,ItlrT K HSMeHeHmO RMilYJil>COB 'laOT~ • .n.,m 
4-C - co6llTnil 6HJ!lt nocTpoeHH rRCTOrp8.MMH pacnpe.n;BJieHRII npoero.nnt l!M

nyJI1,coB BTOPR'lHHX 'laOT~ Ha KalK,llylO H3 ocett • .lJ,7u[ ocett 1J H Z CYM
MapHHe 3Ha'!eHRII RMnYJII>COB COCTaBJllllOT, COOTBeTCTBe!ffiO, O,OI8 I'aB/c H 
0,0I2 I'aB/c. 3TH BeJIWllllill BeCI,Ma 'l]BOTBHTeJII>Hll K CROTeMaTH'!eOKRM 
onm6KaM TRlla "CRpy,nmrume". SKcnepRMeHTaJIJ,HO yciaHoBJieHo, 
HanpHMep, 'ITO eCJIH He npHMe!OlTI, aHaJIHTHTieC.lcylO KOppezmmo ,ItaHHHX Cim
PaJII>Horo CKaHHPOBaHRII, TO CMellleHRII COOTaBJI.fDOT ,Ito 3 I'aB/c npH TaHre~
WII,HHX CMBilleHWIX I5-I7 MKM li nepBH'!HOM RMilYJII>Ce 32 I'aB/c. 

C TO'!KR speHRII npaBR7II>HOCTH li36paHHott MBTO,ItH.KH lpKIII>TP~ noKa
saTem,Ha rRCTOrpB.MMa pacnpe.n;eJieHRII ~ TpeKOB B npoCTpaHCTBe Ka
MBPH ( CM. pnc. 3). 

ft Kyprum D.JI. n ~• B KH.: MaTepHaJIH cewmapa no o6pa6oTKe qizsn
tieCKott lIH\PQpMaIJ;llll (ArBepaH, I975). Ha.n;-BO Epffl, Epel38li, 1976, 
c.339-344. · 8 

~i): 
'.\ 
;'.l 

i\ 

' 

qeTKO BHpruKeHHHil cpes pacnpe.n;eJieHRII cnpaBa H npe.n;mecTByl(lllRil 
eMY_ImK c ]'leTOM 30-KpaTHoro y-MeHI>WeHRII Ha ll7!eHKB cooTBeTCTBylOT 
MaKCHMaJII>HOMY Pa,ItlrYCY CKaHHpoBaHRll, paBHOMY 53 NM, BCJie,D;CTBHe pa3J!lt'l
HHX HeeyJieBl:DC 3Ha'leHnil KPHBH3Hll H yrJIOB norpyiKeHRII TpeKOB nOJIY'latOTM 
HeCKOJII,KO 60JII>Dme ,wmHH, T.e. KOCOtt opes rRCTorpaMMll. TaKRM o6pa3OM, 
npoCJieJmBaHHe TpeKOB Be.n;eTM Ha BOlO ,ItOCTynHylO npH6opy wnmy, 'ITO 
nO,D;TBep,i!,ltaeT npaBR7Il>HOCTI, pa6oTH HaR60Jiee BruKH!lX aJiropHTMOB qJWII>Tpa
i:nm. B pacnpe.n;eJieHHR npe,D;CTanireHH 11BRCJ1'1He" H ".n;ByxTO'le'lHlle" TpeKR, 
a Taroite KOpoTKRe Tpe.KH, nOJIHOCTI,10 HSMep!IeMUe onepaTOpoM. 

B nponecce paspa6oTKR H OTJia.zt.KH o6pa6aTHB8.KlllRX nporpaMM HCnOJII,
syeTM Pff.D: napaMBTpoB, Y'!HTllB8.KlllRX Tpe6yeMYJ() TO'!HOCTI>, oco6eHHOCTH 
npoBO,ItRMOro 8KCnepHMBHTa, Ka'leCTBO \PQTOCHRMKOB, HacTpoiley npn6opa, 
KB8Jil'IqlRK8It onepaTopa H T • .n;. IIo.n;6op aTme napaMeTpoB, T.e. HacTpoi!Ka 
nporpaMM!l Ha KOHKpeTHHe YCJIOBM, JD3JIIIeTM ,ll;OBOJ!I>HO CJIOJKHO!i H OTBeT
CTBeHHott sa,zta'lett, TaK KaK B sHa'!HTeJII>Hott cTeneHH onpe.n;eJifleT nponeHT 
ycnelllHO o6pa6oTaHHHX co6HTnil. HaJIH'lRe HB.IIBHHX 3aBHCHMOCTett Me2K,Dy 

napaMeTpaMR ,zteJiaeT nponecc no.zt6opa napaMeTpoB .ztoBOJII>Ho CJIOJKHHM. 
,ll1m o6JieMeHRII 8TOtt pa6oTH B nporpaMMY qJWII>TP~ BKIIlO'leHH npo

ne.DYPH HaKOll7IeHRII CTaTHOTH.KH HaH60Jiee BaJKHl:DC xapaKTepHCTHK. nponecca: 
KOJIR'leCTBO OTKaSOB paSJilt'lHoro po.n;a, pacnpe.n;BJieHHe cneUl{aJII,HHX TO'leK, 
BHCTa:BJieHHHX onepaTopoM, no me BH.n;aM H pesym,TaTll RX HcnOJII>3OBaHRll 
nporpaMMOtt, pacnpe.n;eJieHHe c(popMRpoBaHHHX ~aTOB B TpeKR no '!HCJIY 
OTO'leTOB, HS KOTOp!:DC OHH COCTOJIT H ~.n. 

.D;pyrHM BEllKHliM noKasaTeJieM COBOK,YllHOCTH HaOTpoe'lHl:DC napaMeTpoB 
JIBJifleTM me OllTHMaJII,HOCTI, B CMllCJie saTpaT MamHHHoro BpeMBHH, noaTO-
MY B nporpaMMe npoH3BO,ItlrTM xpOHOMeTJ)BJlt o6~ero BpeMeHH o6pa6oTKH,Cpe.n;
~ saTpaT BpeMeHH Ha Bepmney H OTHOCHTeJII,HOtt npo.n;OJDK0'.TeJII,HOCTH pa-
6OTH OT,ll;9JI1,HliX npone.DYI). 

Boe 8TO B 3Ha'lHT9JI1,HOtt CTeneHH o6JiertiaeT no,zt6op onTmllaJII,HllX 
HaCTpoetmllX KOHCTaHT, cnoco6cTBYeT noBl:lIIIeHmO 8\P\P9KTHBHOCTH J~a?OTKR. 

B TDeT1>ett rJiaBe paccMaTpHB8.IOTCJI BOnpocu KaJIH6poB.KH CR •5• IlpH-
6op HMeeT .n;Be ROop,ItHHaTHHe czcTeMll: opToroHaJII>HYIO ( ~, !O cu , no.n;o6-
HY10 CRCTeMe o6ll'!Horo npoeKTopa, H nOJillpeyIO (R,0Jcw , CBJI3aHeyIO c 
OPTOr0HWII>HOil COOTHOWeHRll:MR 

'X:Xo+ (R•Rc-R 0 )cos(0·0c -6'0 )+AX, 
2 

~=~a+(R·Rc:-R 0 )sin(El•El._-B.)+6.~, () 

r.n:e 
X-01 ~ 0 - O]MMapHM OmR6Ka onepaTOpa H npn6opa npH HaBe,n;eHRH nOJIIOOa 

IlOJillPHOA CHOTeMH Koop,ItHHaT Ha Sa,ItaHeylO To-qey; 
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Re - e,ItlllilIWl oTcqeTa no Pa.ztllYCY B Ma0Il1Ta6e opToroHaJihH0:11 cHcTe-
w; 

Ro - napru,ieTp, nosBOJllII<lill!tt coBMeCTHTh HaqaJio oTcqeTa pa,ItlmnDHo:11 
KOOp,IJ;IDiaTH C neHTpOM C.KaHHpoBamm; 

€Jc - UeHa 8.ztmmnli yrJIOBOI'O cqeTtnma ( B PlW!WI8X) - Bemt'mHa noc-
TOJIHHM: 

~o - yrJIOBOe llOJIOJlt8HH8 C.K8lmPYJllt8:ll meJIH rrpH c6poce yrJIOBOI'O cqeT-
~Ka B HOJiht 

o:r., ll~ - H8BIISKH, nopolK,ll;aeMl:le CHCT8MaT~ecKm.m H CJIY'Iai1Hmm OIIIH6K&m 
npH6opa. 

3TH IPOPMYJIH n~amCJI Ha o6~oro npeo6pasoBamm nOJVIpHo:11 CHcTew B 
opToroHaJihHYJJ npn SaMeHe nOJVIpHIDC Koop,IJ;IDiaT JIHHeitHmm WHKUWIMI! sHa-

qeHHtt COOTB8TCTBYJ(lltlDC cqeT~B. TaKM SaM8Ha COOTB8TCTBY8T HaJ!Hlmm 
Heonp8'A8JI8HHOCTe:11 B e.rtmmnrue HSMSpelilltt H B llOJIOJKeHRl!X eyJie:11 orcqeTHIDC 
CllCT8M. 

CyTh sa,n;a~ .KaJm:6pOBKH CH COCTOHT B onpe'A8JI8HHH IIIITH napaMeTpoB 
B IPOPMYJiax (2): :x.o • ~o • Re • f?o • 80 - OllTHMWihHIDC B OMHO-
Jie M8TO'AS HSUMeliDIIIHX KBa,Iij)STOB. Kwm6pOBKa npoHSBO'AHTCSi O llOMOl!ll>IO 
3T8JIOHS - cnen:aaJihH0:11 CT8romHH0:11 WI80THHH O p~aJihHO opmeHTHpoBaHHH
MH KpecTSMH, paonOJIOJK8HHW.m Cm.!M8Tp~o OTHO_OHTeJihHO neHTpa H Y'A06HH
MH ,n1IJ! CilHPaJihHOro OKaHHPOBaHllll:. UeHTpli KpeoTr B CHCTeMe R '6) 

BOCCTaHSBJIHBSDTOH OTaTHCT~eCKHMH M8TO'AaMH /G. KoopromaTH aTaJIOHa 
(X, :f)alic. MOryT BXO'AH'rh B IPOPMYJIH (2) JIH6o Henoope'ACTB8HHO BMSOTO x , 
1d , JIH6o noCJie me npeo6pasoBaHHff B OPTOI'OHaJihHYJJ cmoTeMY np:a6opa 

(K03qxpm.tli8HTH BTOI'O npeo6pasoBamm B~CJIHIOTCJI TSKllt8 M8TO'AOM H8l!M8H1>
IIIHX KBa,Iij)STOB) • 

IlepBliff onoco6 60Jiee Y'A06eH npm HaJI8'AKS npn6opa, Tait RaR rrpBB/18-
Ka llOJIIIPH0:11 CHCT8Ml:l OCytlt8CTBJI/i8TCSi Henoop8'ACTB8HHO K 9T8JIOHY• OIIIH6KH 
~:x: • 6 ~ • e.znnmna HSMSpeHM no pa,n;nycy Re • CMemeHM Xo '¥0 
6ym BHPalKSHH B a6COJIIOTHHX e.rtmmnrue aTMOHa. B COOTB8TCTBml c STBM 
TmIOM npeo6paso:arumil aBTOpoM 6wra COS'AaHa cneUHMhHM nporpaMMa XYRT, 
npe'AHaaHaqeHHM IDl!eHHo ,n1IJ! HaJia,n;o~ neJie:11. B nporpaMMY 6wm BK7IIO'!eHH 
TSKllt8 pasmrame 'A:llaI'HOCT~eCKH8 @'HKUJ,lll. 

,IJ;,IiI T8I<Ylll8fi KaJIH6poBKH aBTOPOM 6wra nepBoHaqaJibHO a,JJ;aIITHpoBaHa, 
a BnOCJI8'ACTBHH B 8HS'IBT8JibH0:11 CTeneHH nepepa60TaHa KaJIH6poBO~ali npor-
paMMa SCALP , :ircnOJihSyeMruI BO MHOrmc aapy6eJKHHX neHTpax. B aT0:11 npor-
p&!Me npllBII8Ka KOOp,n;miaT 0Cytlt8CTBJIH8To.Fl ITOCJI8'AOBaT8JibHO: 

(:x.,~Jaoc. ~(X,1cf)cu - (R,E>)cu. 
HsMSHeHWI, BHeceHHHe B nporpaM?zy SCA LP , 6HJill BHSBaHH Bospoc-

mm.m: Tpe6oBSHHHMlr K To~ocTII npeo6pasoBaHRH RHIPOPMal.Ulll B UH4JPOBYJO IPOPMY. 
CHaqaJia 6wro npOB8'A8HO Tl!laTSJibHOe llCCJI8,ll;OBaHII8 CIICT81AaTK'I8CIGIX Olllli60K. 
C BT0:11 neJib!O B nporpaMMY BKmOqeHH CP8'ACTBa rpaqimecKOI'O npe'ACTaBJI8HWI 

IO 

' 

OCTSTO~ OTK1IOHeHR:11, qTo noaBOJIRJIO BU'AeJIHTh H napa.MeTpll:SOBaTh HCKa
llt8HM paSJIK'!Ho:11 npmpo.I!,H. 3aTeM B ocHoBHHe IPOPMYJIH npeo6paaoBaHH:11 (2) 
6wm BH808Hli HSM8H8HM, COOTB8TCTBYJOOtH8 aHMHTK'ISCR0:11 KOppeKUJ,lll 
'AaHHIDC CilHpaJibHOI'O CKaHHPOBaHllll:. B nepByio oqepe'Ab 6wm ycTpaHeHH TaH-
reHUHMbHH8 CM811j13Hml nyT8M nepecqeTa KOOp,n;miaTH El , KOTOpM CTBJia 
SaBHCHM0:11 OT Pa.ztllYCa. BechMa Y'A06Hott .wm B~CJieHWI KOppeKTHpoBaHHO
ro aHaqeHM 811.opp. .fillJIH8To.Fl q>OPMYJIS ,n1IJ! nO'ACTaHOBKH BM8CTO 8 B(2) 

0 = e + a. R. + f>IR + r R3 

l<orr· , 
T.e. WHRUml Toro JKe Tmia, ~o H (I), HO c paapemeHHHMll: Toqmw,1 ne
pel'll:6a • .I{wree 6wm ycTpaHeHH mo.KaJKeHWI, cMsaHHHe co extaTRHMll nOJVIp
Ho:11 cncTeMll. :3To 'AOCTHraeTOR, eCJIH 4Jll:THpoBaTh B IPOPMYJiax (2) He 06-
mee ,n1IJ! x :ir ?/ _ sHaqeHHe KOacI$mlleHTa Re , a 'ABa pasJIHqHI,IX: Rex 
H R,:, , ~o 8KBHB8Jl8HTHO onTllMBJI1,HO:li YCTaHOBK8 sepRBJI onTK'I8CKOtt 
CHCT8Mll npn6opa. 

B HTOre CYMMQ KBa,Iij)aTOB OTK1IOHelilltt Ha STBJIOHH0:11 C8TK8 ToqeK 6u
Jia YM8Hhfil8Ha Ha llOPfi'AOK, a 'AOCTHrHYTali TO~OCTh COCTaBll1Ia OROJIO 2,4 
MKM B TaHr8HUH8JlhHOM HaIIpaBJI8HHH. 

B qeTBSPT0:11 rJiaB~ rcCMaTpHBaeTCH KaJIH6pOBKa npocMOTpoBO-H3M8-
pHT8JihHIDC npoeKTopoB /?. 

Ilo~epRHBaeTCH BalBHOCTD npaBK7IhHOI'O nepeXO'Aa R WIOCK0:11 (MB.T8Ma
T~8CK0:11) MO'AeJIH npn6opa, KOTOpM 'A~a yqHTHBSTh He TOJihKO ero npHH
UmlllMhHH8 oco6eHHOCTH, HOH MaT8MaTK'I8CKlltt annapaT noCJie'AY)lite:11 o6-

' pa60TKH HSMepeHR:11. B 'AHCCePTamm npHB8'A81L llpHMep, KOr'Aa npe.I('I,flBJie
HH8 Tpe6oBaHH:11 K npn6opy, 6o.,ree xecTIGIX, ~eM aTo CJie,JJyeT HS cnoco6a 
'ABJihHettme:11 o6pa60TKH HSMepeHH:11, rrpllBO,IOIT JillWb K CHlllK8HHIO TO~OCTR 
OKOHqaTeJihHIDC peayJihTSTOB (pa8'AeJI 3. 6 'AHCCepTSUHH). 

B COS'AaHH0:11 aBTOPOM nporp&!M8 KaJIH6pOBKH npoeKTOpoB HCnOJihSYJOTCH 
qeTupe Bll'Aa npeo6paaoBaHHil:. illecTllllapaMeTpK'!ecKOe JIHHe:llHoe npeo6paaoBa
HHe, K084JqJHUH8HTH KOTOporo onpe'AeJIIIIOTCH MeTO'AOM HaHMeHDIIIHX Klla,Iij)STOB, 
nosBOJISieT onpe'AeJIHTD B HBHOM Bll'A8 MaCmTa6H no OOHM npH6opa ll KOCO
yrOJihHOCTb. OcTaToqme norpemHOCTH 'ASIOT BOSMOJ!tHOCTh CY'AHTh O xapaKTe
pe H B8.IIH'mH8 HeJIHHe:llHHX HO.KalKeHR:11. 

IlaTllllapaMeTpnqeoKOe npeo6paaoBaHHe o6ecneqeaeT ~CJieHHe nor
pemHooTe:11 npn6opa, eCJIH llOCTaBHTh YCJIOBH8 CTporo:11 OPTOI'OHMhHOCTH oce:11 
ero Roop,IJ;IDiaTH0:11 CHCT8Ml:l. 

qeTupexrrapaMeTpK'!ecKOe npeo6paaoBrume nopolK,ll;aeTCJI 'AOnOJIHHTeJihHHM 
Tpe6oBaHH8M COBna.n;eHWI MaCillTa6oB no OOHM. 

H, HaKOHen, TpexrrapaMSTpK'!ecKOe - noSBOJIII8T sa.n;aTh anpmopHHe SHa
qemm MaCmTa6oB no OOHM COBM8CTHO C Tpe60BaHH8M opTOI'OHalII,HOCTH, qTo 
o6ecneqeaeT, HaIIPHMeP, CpaBH8HH8 npoeKTHIDC ll qiaKTnqecKHX napaMSTP0B 

rrpn6opa. 
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Pllo. 3. Pacnpe.n;eJI8Hll8 II.POOT.PSHCTBEimmx·wnm Tpe.KOB. 

Bu6op Bal)HaHTa npeo6paso:Be.HH11 OIIpe,ll;8Jlli8TCJI B COOTB8TCTBHH 0 
opxeHTQUllett npn6opa Ha onpe.n;eneHlilltt im.n: HSMepemnl H npe,D;'l,SIBJDleT on
pe.n;eJiemme Tpe6oBamm K 9TMOHHOMY Ha6opy KOOp.n;mtaT. BnpotzeM, 9TH 
Tpe6oBamm B80:&Ma IIpoOTH: Ha7IB'm8 Tpex TO'I8K, He nellt8IIIHX B6nBSR npa:
MOA, JillJlli8TCH ,ll;OOTBTOtIHHM YCJIOBl!8M ,nJIJI B08X yKaSammx BlI,ll;OB npeo6pa-
80Bamtlt. 
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Ilp~ Krum:6poBK8 npoeKTopa B03Hll.Ka8T Bonpoo 06 OT,ll;Memm OliOTeMa
TH'leoIGIX OllllI60K IIpHdopa OT CJIY'l:rubmx HSM81)HT8nl>IrnX OIIIB60K onepaTopa. 
IloCJie.n;mte y.n;a,roo:& OB8CTH K MIIJmMYMY nyT8M MHOI'O:KpaTHOI'O H3MepeHIDI 
Kallt.n;Ott TO'IKH 9TMOHa H noCJie.n;ylll!ett o6pa60TKH IlOJIY'I8HHOI'O Hadopa OIJ;II~ 
.POBOK. 06pa6oTKa BKJD'.ltzaeT H80KOJI:&KO wrepaIJ;IIA, B Kallt,IJ;Ott HS KOTOPHJC 
onpe.n;emmTOJ'I ope.n;Hee SHB'I8Hll8 H ope.n;HeKBa.n;paTB'IH08 OTKJIOH8Hll8. Ha oc
HOB8 9THX SHB'Ieimtt 6paeyJOTCH KOOP.n;HHBTU, HBHdOJiee y.n;wreHHHe OT ~eHT
pa pacnpe.n;eneHRSi. OKOH'!aTMl>HHe ope.znpre sHatzeHWI .n:roree ctIHTamCH He
noope.n;oTBeHHo nsMepeHl!RMK, ope.n;HeKBa.n;paTH'lHHe l!t8 OTKJioHemm nosBO
JilllOT cy.n;HT:& o nprutTl!'leoKH .n:ocTIDmMOtt TotIHocTH npndopa, T.e. sa.n:am 
CTaH.n;aPTHH8 OTKJIOH8Imll ,nJIJI COOTB8TCTBYl(lltHX TO'I8K HSMepHTM:&HOI'O no
M H xaprutTepHSYJOT BenH'IHHH OllllI60K onepaTopa H CJIY'l:rubmx OllllidOK I!pH-
6opa. 

CnoTeMaTH'l80KH8 OllllI6KH B CJIY1l:ae HeodXO,ll;HMOOTH MO:ryT 6HT:& Y?,reH:&
meHH aH8JllITB'I80KH nB6o o IIOM>lltI>lD IIHTepn~, nB6o sa c'IeT BBe.n;emm 
KOMII8HCH.PYlwll1X (pyJIJmHtt. B ,inxooePTru:nm IIPHBO.D:HTCH IIp]IMep, KOr.n;a ,nJIJI 

YOTpaH8HHII OHOT8MaTH'i80KHX HOKal!temn! npHdopa noTpedOBMOO:& BB8CTH 
(pyli~ Tpex nepeMemmx, ,nJIJI '18!'0 B HSM8pnTM:&HYJO OHCT8MY m:mdopa du
na BB8,ll;8Ha Tp8T:&Jl: Koop.n;HHaTa (pas.nan 4. 5 .n;HOC8pTQUllll). 

IloCJie.n:mte .n;Ba pas.n:ena rr rnaBu nooB1I111eHH npaKTl!'lecKHM BOnpocru.i 
- nporp&lMHOti peamISaIJ;IIH H pesyni.TaTaM, IIOJIY'I8HHHM C IIOMOUU,lO npor
paMMU .KMHdpoBKH. OOHOBHOti nTOr 9KOIJJIYaTaIJ;IIH nporpaMMU - HMa.n;Ka H 
T8KYlltaR: KaJmelpoBKa npoeKTopoB H OPTOI'OHM:&Hott CHCT8M!l Cll Ha npoT.!D!t8-
mm H8CKOJI:&KWC neT. 0TM8'I8HH TaIOJte .n;pyrHe npaKTll'I8CKH8 pesyn:&TaTU, 
IIOJIY'I8Hlil:t8 C ee IIOMOIIU>lD, 

B saromtzemm $PMYJIHpoB8HH OOHOBHH8 Hay'I.'W8 H npaKTH'l8CKH8 
pesyn:&TaTU .n;HOC8PTaIJ;IIH. 
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