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BaeaeHne 

no H8CTOSU!lero BpeMeHH p800T8IO!IlHX nporpaMM !lm:1 OOC:'!~Ta COObITHH 

C ny3bipbKOBbIX KaMep, HanonHeHHbIX TSDKenoil: )KH!lKOCTbIO, amr ObICTpO!leil:

CTBYIOIIlHX sneKTpOHHo-c'!~THbIX MaUIHH CDC-1604A, B8CM-6 He 6bmo. 

B Koae_ MallIHHbI E8CM-4 HanHcaHa noaxoamuasr cHcTeMa nporpaMM/3,6, 7/. 

OaHaKo npO!lHKTOB8HHaSI Manon naMSITbIO MaUIHHbl CTpyKTypa 9TOH CHCTeMbi 

oiaaanacb llOBOnbHO cnO)KHOil:, OOC'!~TbI COObITHH no Heil: npOHCXOllSIT MeaneH

HO. KpoMe Toro, IlOCKOnbKY nporpaMMbl/3,6, 7 / HanHcaHbl Ha "'KOllOBOM" Sl3bJKe 

MallIHH, TO BHeceHHe c!maHKaMH. H3MeHeHHil: B HHX BCTpeqaeT 6onbll1He aaTpya

HeHHSI. 

CHcTeMa nporpaMM THRESH GRIND H T.!l. B TOM BHi:te, . B Ka-

KOM OHa ocaoeHa y Hae, He roi:tHTCSI ansr OOC'!~Ta COOblTHH, aaperHcTpHpoaaH

HblX B KaMepe C MHOrooo'beKTHBHOH onTHKOH H TSl)KenbIM HanonHeHHeM, 

B naoopaTopHH BbICOKHX sHeprHfi coaaaHa Ha srsb1Ke FORTRAN nporpaM-

Ma nonHoro OOC'!~Ta COOblTHfi - OT peKOHCTpyKUHH KOOp!lHHaT TO'!eK !lO nony

. qeHHSI cpH3H'!eCKHX peaynbTaTOB - MHHYSI nepeIIHCH C neHTbl Ha neHTy. ITepl;lbJH 

aapnaHT sToit nporpaMMbI ,rEO<t>HT-1, onHcaH HH)Ke. 

ITporpaMMa fEO<l>HT-1' npeaHaaHa'!eHa ansr ooc'!~Ta ssaHMoaeftCTBHit, 

aaperHcTpHpOBaHHbIX B nponaHOBOH 2-MeTpOBOH KaMepe/ 1/ OI1.HJ:1XI. 

xi 
ITporpaMMa fEO<l>HT-1 MO)K8T 6b1Tb nerKo rrpHcrroco5neHa 11nsr o5pa-

50TKH cjioTorpacjJHti c 11pyrHX KaMep. BapH8HT ,not! rrporpaMMbl 11m1 o5pa6oTKH 
CHHMKOB c 1-MeTpOBOti rrporraHOBOti KaMepbl na5opaTOpHH sr11epHbIX rrpo6neM 
OHSIH y)Ke pa5oTaeT, 
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ITporpaMMa fEOcJ)l1T-1 npoBO!llIT aoccTaHoaneaue rrommil: reoMeTplI'!ecKoii. 

KapTIIHbI co6bITIISI, onpeneneaue OCHOBHbIX napaMeTpOB BCex cnenoB u !IX oum-

6?K, rrpoaepsieT peaynhT8ThI 9THX pac'!eToB, a TaK)Ke ocymecTBnsieT KHHeMa

TH'!eCKYJO IIHTeprrpeTaUHIO Bcero co6bITIISI B uenoM. 

B '!aCTII rrporpaMMbI, paCC'IIITbIBaJOIUeil: reoMeTpH"IeCKHe napaMeTpbI 

co6bITHll ,,ncrronb30B8HbI OCHOBHbie nnen H HeKOTOphie anroplITMbI nporpaMMhI 

reoMeTplI'!eCKOil: peKOHCTPYKUHII nnsi 6onb1IJIIX KaMep (aapnaHT 1-6)/3/. B He

KOTOpbIX cny"IaSIX 9TH anroplITMbI HeCKOnbK0 H3MeHeHbI. KmieMaTH"IeCKaSI 
' . 

IIHTeprrpeTB,UIISI co6bITHil: B rrporpaMMe rEOcJ)l1 T-1 IIpOBOJllITCSI c IIOMOillblO 

MIIHIIMH3aUHH IIOJlXOJlSIIIIIIM o6pa30M BbI6paHHhIX qiyHKUHOHanoB, M HHIIM_naaUIISI 

IIpOIICXO!llIT C HCIIOnb30B8HHeM aeorrpeneneHHhIX MHO)KHTeneii JlarpaH)Ka MeTo

Jl0M -IICKnJO"IeHHM/4/. HoBylO rrporpaMMY MO)KHO IIplIMeHSITb nnsi o6C"I8TOB co-. . . 

6hITIIii paairoii: cno)KHOCTH n KOHqiurypauuu, OnaaKo rrporpaMMa fEOcJ)l1T-1 BhI-

ronHo oTnH"IaeTcsi oT IIMeromeficsi cIIcTeMbI nporpaMM THRESH - GRIND 

nnsi rrono6aoro _ THIIa _ ane1<TpoHHo-:-c'IEi_T,HhI:X: M8IIIHH rrpe)KJle acero caoeii: -KOMIIaKT

H0CTbIO. -Bcsi nporpaMMa IIpll ee IIO"ITH nonHoil: aaMKHy;ocTnx/ aaHIIMaeT 

B rraMSITH M81IJIIHbI 17000 cnoB. 3TO CBOil:CTBO SIBnSieTCSI O"IeHb B8)KHbIM ' oco-

6eHHO rrpn pa6oTe Ha Marnnae ESCM-6. 

KpoMe Toro, .yHHBepcanbHOCTb rrporpaMMbI rEOcJ)HT-1 ,\iaeT \f03MO)K-

,. HOCTb na6e)KaTb cymecTBYJOilleil: •BO Bcex H3BeCTHbIX HaM CHCTeMax rrporpaMM 

CBSl31I reoMeTpH"IeCKOil: H KIIHeMaTH"IeCKOll CTa)lHll o6c'!eTa C06b!Tllll "Iepe3 

MarHHTHYIO neHTy. 3To CHnbHO, ycKopsieT nonHbill aHanna B3aHMO)leil:CTBHll 

H ynpomaeT CIICTeMy opraHH3aUHH o6pa6oTKll. 

ITporpaMMa fEOcJ)l1T-1 o6ecrre'lnBaeT 6onhrny10 cKopocTh pac'!eToB, o'!eHh 

yno6aa n npocTa B pa6oTe. TaK, nepen Ha"IanoM nocneny10mero ceaaca C'leTa 

HY)KHO aaMeHHTb B MaCCIIBe ·KoHCTaHT nporpaMMbI 3 nepqioKapTbI Ha HOBbie, 

rrony"IeHHhie B KOHue npe!lbI!lymero ceaaca. 

~ . 
11cnonbayeTCSI 6n6n110TeKa TDnbKD caMblX Heo6xonl!Mb!X CTaHnapTHbIX 

qiyHKUl!Il ( sin X • • cos X ll T,ll.) 
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§1. KpaTKOe OilHCSHH8 anropHTMOB 

ITporpaMM a paCC'IHTaHa Ha o6pa6oTKY B3alIMO]leii:cTBHii pa3nlI'IHOil: KOH

qinrypaUIIII ( • 3Beana •, v0 
-"IaCTHUhI, y -KBaHThI, ~ -rune poHhI II T.n.) x/ 

c "IIIcnoM TpeKoB He 6onee 20, c¢oTorpaqinpoBaHHbIX cTepeoqioToannapaToM 

c 'IHCnoM o6'heKTHBOB He 6onee 6. 

IlporpaMMa fEO<l>HT-1 MO)KeT C"IHTbIBaTb HCXOJlHbie naHHbie KaK 

C MarHIITOq>_OHHOil: neH_Tb1XX!; TaK H C n~poKapT •. OHa npncnoco6neHa. K cy

mecTBYIOIUeil: CHCTeMe H3MepeHIISI Ha nonyaBTOMaTH"IeCKHX ycTaHOBKax/2/. 

PaaMeIUeHHe HCXO!lHOH HHqiopMaUHII Ha nepqi'oneHTe, a aaTeM II Ha Mar

. HIITHoii neHTe CDC..1604A, a TaK)Ke KO!llipOBKa cny)Ke6HhIX npnaHaKOB onuca

HhI B/3/. HeKOTOpbie II3MeHeHIISI no cpaBHeHHIO C nporpaMMoil:/3/ B KO!llIPOBKe 

HOMepoB cnenoB ll IIpll3H8KOB H]leHTIIqJIIKaUHH onncaHbI B IIplinO)KeHHH IA. 

ITpn BOCCTaHOBnemrn IIpOCTp8HCTBeHHhIX KOOp!llIHaT cnenoB B np?rpaMMe 

fEQcJ)l1T-J npennonaraeTCSI·, ,'ITO OIITH'!eCKlle OCII CTepeoKaMep napannenbHbl 

Me)KJly co6oii: H neprreH]lHKynSipHbl IIOBepxHOCTSIM paanena OIITH"IeCKllX cpen. 

B Ka"IeCTBe penepHbIX HCIIOnh3YIOTCSI KpeCTbI, H3MepeHHbie Ha IIpll)Kll'.MHbIX 

cTeKnax qioToarrnapaToBxxx/ (norrycKaeTcsi no 10 TaKHX KpecToB). llnsi nepe

xona . OT CIICTeMbI KOOp!lHHaT II3Mep1ITenbHOrO ·upn6opa K CIICTeMe KOOp!llIJiaT, 

CBSI3aHHOii C OIITII'!eCKIIMII OCSIMH ( rrpoeKUIIH cnenoB Ha rrneHKax), B rrporpaMMe 

IICIIOnb30BaHbI qiopMynhI, OIIHC8HHbie a/3,8/. 

ITocne HCKnJO'!eHHSI "nnox.1:x" TO'!eK H8'11IHaeT pa6oT8Tb rrporpaMMa
0 

B0C

CTaHOBneHHSI npocTpaHCTBeHHb!X KOOp!lHHaT TO"IeK TpeKOB IIO !lBYM CTepeo

,npoeKUIISIM. cJ)opMynhI, IICIIOnbayeMhie B 9TOH rrporpaMMe 'orrncaHbI B/9/. 

~ 0 K11HeMaT11qecKaSI o6pa6oTKa V -pacrranoB n y -KBan,.ToB B rrporpaM-
Me rEO<l>HT-1 He rrpoBDJ:IIITCSI. roTOBIITCSI Bap11aHT TEO<l>HT-2 • B KDTDpDM 
6yneT ocymecTBneH TaK H83hIBaeMb!Il "MHDI'DBepmHHHb!Il qJIIT"'. 

xx/ /5/ 
Mb! rronhaoaan11cb pa60Ta10mefi CHCTeMofi rrepena'IH_ nmpopMaunn, 

aaKDllllPDBaHHOil C II0MD!Ub!O ll3MepnTenbHbIX rronyaBTDM8TDB Ha MarHl!THYIO neH
TY CDC -1604A qepea MawnHy ,.MIIHCK-22"'. 

xxx/ 
3a perrepHbie MDI'YT 6b!Tb rrpHHSITbl KpeCTbl, pacrronolKeHHbie BHyTp!! 

o6'heMa KaMepbI, rrpenaapl!TenbH0 rrepeC'll!TaHHbie Ha rrnoCKDCTb IlplllKIIMHb!X 
cTeKon. 
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B nporpaMMe fEOcl>HT-1 npenycMoTepHo 'cw1rnamie" BoccTaHoBneHH0I'0 

B np0CTp8HCTBe TpeKa, c¢oTorpa¢IIpOB8HHOI'O nepBoil: (npoeKUIIIl NgNgl,2,3) 

n BTOpoil: ( npoeKUilil NgNg 4,5,6) ·cTepeoronoBKaMII, npII'IeM nepen 3TOii rrpo

uenypoil: npoBepsreTcsr, srenmoTcsr nn naHHbie cnenbr nponom1mHIIeM onIIH npy

roro. - nnsr 3T0I'O K0OpJlilHaTbI Kamnoil: 'I8CTil TpeKa onIICbIB8IOTCSI nonIIH0M0M 

3-eii CTene.Hil Il npil- y ==0 pa3HilUbI KOopmrnaT . ~x Il ~z ~TIIX KpilBbIX 

cpaBHIIB8IOTCSI C nonyCTilMbIMil OTKnoHeHIISIMil ( CM. §3). Ecnn 0Ka3bIBaeTCSI, 

'ITO cyMM8pHoe 'IIICnO T0'IeK Ha coenmi;eHHOM TpeKe 6ol!bIUe 20, TO BbI6pa

CbIBae7CSI onHa' Il3 K8)KJlbIX neyx TO'IeK, H8II6onee 6nH3KO pacnono)Ke.HHblX 

npyr K npyry. (KpoMe rrepeoil: II rrocnenHeii To'IeK). B npyrIIx cny'Iasrx, Korna 

HeT coenHHe.HIISI neyx qacTeii TpeK0B, T8KOI'O BbI6paCbIB8HilSI 6nII3KO pacno

nomeHHbIX npyr K npyry To'IeK ( "nporronKa") B rrporpaMMe He rrpenycMOTpeHo. 

ITpII o6pa6oTKe TpeKoB CHa'Iana onpenensr10TCSI Ha'IanbHbie rrpII6nIImeHIISI napa

MeTp0B TpeKOB nyTeM arrnp0KCUM8UIIII rrpoeKUIIII TpeKa rrapa6onoii/3,10/ C y'Ie

T0M llOHII38UII0HHb!X noTepb. nnsi oueHKll _BenII'IIIHbl OX -pa36poca II3Me peHHbIX 

TO'IeK 0THOCIITenbH0 rrapa6onbI ucnonb3yeTCSI ¢opMyna 

x2 
oX==v---, 

N-2 
2 

rne X xapaKTepIIayeT TO'IHOCTb nonroHKII napa6onbl K npoeKUIIII TpeKa Ha 

nnocKOCTb ( X Y ) , a N - 'IIIcno Kobpa1-1HaT cneaa, Ben1-1q1-1Ha o X B nporpaM

Me· fEOct>HT-1 He I-ICIIOnbayeTCSI B K8'IeCTBe noK838TenSI OTCyTCTBIISI II3nOMOB 

Ha TpeKe, KaK 3TO ne,1aeTCSI B/3/. 

Ha ypaBHeHnsi nopeHua B TopM03SIIlleii cpene nonyqaeTcsr cIIcTeMa nn¢-

¢epeHUIIanbHbiX ypaB~eHIIii ( B cneny10mIIx nepeMeHHb1x: p - nMrrynbc, (3 -a31-1-

MYT II a - yron HaKnoHa, S - nn1-1Ha cnena): 

d(3 e 
--==--[-H +tga (Hxcos/3 + Hysin{3)], 
dS pc z - ( 1) 

da __ ,,,_e_LH 
dS pc Y cos/3 - f1x sin(3], ( 2) 

rne H7. , H x H 
V 

- KOMnoHeHTbl M8I'HIITH0I'0 nonsr. nnsr orrpeneneHIISI 

no6aB0K K Ha'IanbHblM 3H8'IeHIISIM tga II 
0 

'L i) - K00PJlllH8Tbl MllHUMll3IIJ)yeTCSI 

¢yHKUIIOHan BllJl8 

6 

" ll 

.I 

II 

2 
X 

z 

n -1 ,.!1 (Z, -Z IS~ Glj (Zj ~zj s>. 

rne z l,i - TeopeTII'IeCKIIe 3Ha 1rnHIISI, rronyqae,Mbie II3 ( 2), a G fl - nonHaSI 

/11/ -
MaTpIIua OIUil60K Il3Mepe.HHSI II MHOI'0KpaTHOI'O paccesrHIISI • B OTnII'IIIe 

/~/ . . 
OT npII onpeneneHIIII yrna HaKnoHa onTIIManbHasr nnIIHa TpeKa He pacc'III-

Tb!B8eTCSI. ilnsr OIIpeneneHIISI 3H8'IeHIIil: (3 

CTpOIITCSI ¢yHKUIIOHan 
2 

X xy 
• CpenHne 

MllpOB8HHhie Ha 'IIICno CTeneHeii CB060Jlbl f ' 

II KpllBII3Hbl (1/p) aHanOI'II'IHO 

.. 2 
BenII'IIIHbl X z 

2 
T,e. xz If 

II ')( 2 
xy 

1-1 ).(2 / f 
xy 

, Hop-

, Jl0mK-

Hbl 6b!Tb paBHbl enIIHIIue. HccnenoBaHIISI noKaaanII, 'ITO peaynbT8T1I pa60Tbl 

nporpaMMbl noucKa ~nTIIManbHbIX 3HatieHnii napaMeTpoB rrpaKTU'IeCKII He Me

HSIIOTCSI rrpII IICKyCCTBeHH0M II3MeHeHIIII B 6onbWIIX npenenax H8'I8nbHbIX 3Ha

'IeHIIii 3TIIX napaMeTp0B. OCHOBb!B8SICb Ha 3TOM, Mb! He CTanu 6paKOB8Tb Te 

cnenbI, B K0TOpb!X HeT CXOJlIIMOCTII IITepauIIOHHOI'0 npouecca npII onpeaeneHIIII 

HaqanbHbIX 3H8'IeHIIii IIMnynbC0B. ITo 3TOil: me rrpII'IIIHe Mb! He nposonunII npo

BepKII npaBIInbHOCTII pa6oTbl 6noKa H8'I8nbHbIX np_II6nIImeHIIii C noMOIUb!O KpII-

TepIISI g , npennomeHHoro B pa6oTe/3/. 

Cnenb1,· nnsr KOTOpbIX HeB03MO)KHO HanemHo orrpenenIITb KpIIBll3HY ( K0-

poTKIIe IInII HarrpaaneHHb!e no OCII z ) ' C'IIITanIICb "KopoTKIIMII" TpeKaMII. 

ITporpaMMa fEOcl>HT-1 pa3nnqaeT 2 BIIna TaKHX cnenos: a) npH3HaK ocTa

HOBKII eCTb; 6) npII3H8K8 OCT8HOBKII HeT. l1MnynbCbl "'KOpOTKIIX' TpeKOB B cny

qae a) paCC'IIITb!B8IOTCSI no npo6ery' .B cnyqae 6) npIIHIIM8IOTCSI 38 KOHCT8HTbl 

C 6onbWOii noCTOSIHHOii ourn6Koii. Yrnbl II IIX oum6KII C'IIIT8IOTCSI. no ¢opMynaM 

nnsi JlBYX TO'IeK, npII'IeM B cnyqae 6) no6aBKa K yrny (3 38 C'IeT Kpl-lBH3Hbl 

cnena He paCC'IIITbIB8eTCSI. 

B nporpaMMe fEOct>HT.-1 II3-MepnTenbHbie owII6KII no ocSIM , x II y 

npIIHSITbl p8BHblMII Me mny co6oil: II aanaHbl K8K KOHCT8HTbl ( CM. § 3), ilIIcnep

CIIII OWII60K - JlIICnepCIISI norrepe'IHOI'O CMemeHIISI OTnenbHOii TO'IKII D xy 

H nucnepcIISI no clcII z , D z - B rrporpaMMe Bbl'IIICnsin1-1cb nnsr Ka)KJloil: 

TO'IKII cnena no ¢opMynaM, rrpeanomeHHblM a/3/, OwII6Ka B IIMnynhce rrepauq

HOii qacTIIllbl B nporpaMMe He Bbl'IUCnSieTCSI, a BBOJlIITCSI KaK KOHCT8HTa ( §4·). 
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HneHTllcjJHKaUIUI KaHanoB peaKUllll rrponcxomrT C IlOMOIUbIO MllHllMII3aUllll 

cjJyHKUllOHana Bnna 

3n 

l\l = I. (a -a )G 
i,J=I I l3 IJ 

(a -a )+!..\ f 
i3 k k 

(3) 

rne a 13 •• j a - ll3MepeHHhie, a i, j - llCKOMbJe 3Ha'IeHIIS1 rrapaMeTpOB, 

G Ii - 3neMeHTbl MaTpllUbl BeCOB rrapaMeTpoB, n - qncno TpeKoB. Tpe6yeT-

CS1 HaHTH TBKOll Ha6op rrapaMeTpOB P1 I lg al Ii f3; 
Han l\l npllHIIMan MHHIIManbHOe 3Ha'IeHne, paBHoe x2 

1 'IT06b! cjJyHKUHO

Ilpll ycnoBnn ynoBneT-

BopeHllS1 ypaBHeHHll CBS13ll 

3HeprHll ll IIMnynbca. 

f k =0, S1BnS1IOIUHXCS1 saKOHaMll coxpaHeHIIS1 

§ 2. CTpyKTypa nporpaMMbI rEO<l>HT -1 

KpoMe yrrpaBnSIIOIUen rrporpaMMhI fEOcf>HT, rrporpaMMa BKn10qaeT B ce6S1 

. 39 nonrrporpaM?sJ, ynpomeHHaSI cxeMa cBSI3H Me)Kny KOTOphrMn rrpnBeneHa Ha 

pnc, 1. 
HcXOllHblll 'IllCnOBOll Ma Te pnan ll3MepeHnii BBOllllTCS1 nonrrporpaMMOH 

INTAPE c _MarHHTHOn neHThI nnn )Ke nonnporpaMMon INCARD c rrepcjJoKapT. 

Bo3MO)l(Hbl 3 pe)Kl!Ma C'IllT_bIBaHIIS1 MaTepna.na ll o6ycnoBneHHhIX 9TllM pac'IeTOB 

oTnenbHhIX co6b1Tnn, rpyrm co6b1Tnii nnn rrpoc<IIIThIBaHne. nonpSill BCElX co6b1Tnn, 

Ha<InHaSI c sanaHHoro. Pe)KIIM sanaeTCSI <IHcnoM NREGII\I B qncnoBoM MaTepnane 

( cM. §3). PaccMoTpllM pa6oTy rrocnenoBaTenbHO Bcex rronnporpaM~ n CBS13b nx 

upyr c npyroM ( pnc. 1) DECOD pacnrncjJpoBbIBaeT ncxollHhIH qncnoBoii MaTepnan, 

ll3BneKaeT cny)Ke6HbJe IIpll3HaKll ll KOOpllllHaTbl KpeCTOB ll TO'IeK, sanonHSieT 

llCXOllHbJe MaCCHBbl rrporpaMMbl ll cjJopMnpyeT MaTpnuy II3MepeHnn. 8 MaTpHue 

ll3MepeHllS1 yKa3aHo, KaKIIMll o6'heKTIIBaMll ll3MepeH Ka)Kllblll cnen, qncno ll3-

MepeHHbIX TO'IeK ll MeCTO llaHHhIX, OTHOCS11UllXCS1 K Ka)KllOMY cneuy B o6meM 

MaccHBe AMES ( MaccnB MESMTR ( 6, 20)). SHRINK OilPElllenSieT 

KoacjicjJnuneHTbl npeo6pa30B8HllS1 OT CllCTeMbl KOOpllllHaT nonyaBTOMaTa K cnc

TeMe KOOpllHHaT, CBS13aHHOH C OflTll'IeCKllMll OCS1Mll C yqeTOM ycanKH rrneHKII, 
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J, 

. I 

n saTeM nonrrporpaMMa lJ!A.NSF rrponsBOllHT TaKoe npeo6pasoBaHne; 

BADPT rrpoBepSieT rnallKOCTb TpaeKTopnn cnena Ha rrneHKe H ncKn10qaeT 

rrnoxo H3MepeHHbie KoopnHHaTblj SPACE BOCCTaHaBnHBaeT rrpocTpaHCTBeH-

Hb!e KOopnnHaTbl ll3MepeHHhIX TO'IeK. 3Ta rrporpaMMa 6yueT pa6oTaTb TOnbKO 

nnSI cnenoB, KOTOpbre ccjJoTorpacjJnpoBaHbI He MeHee qeM J:IBYMSI o6'heKTIIBaMn, 

n MIIHIIMYM nBe rrpoeKunn xopomo nsMepeHhI. SPACE ncrronbsyeT rronrrpor

paMMy CORESf.. nnSI rroncKa cooTBeTcTBy10nrnx npyr npyry TO<IeK Ha pasHhIX 

rrpoeKUIISIX DllHOro n Toro )Ke cnena, a TaK)Ke nonnporpaMMy ERROR llnSI 

Bbl'IllCneHHS1 omn6oK npocTpaHCTBeHHhIX KOopllnHaT D z . nDXY llCXOllS1 

ns ornn6oK nsMepeHIISI TO'IeK Ha rrneHKe. JOINT_ coennHSieT TpeKn, CDCTD-

S1IUlle ll3 nByx qacTen, HaXOllS11UlleCS1 B pa3HblX nonoBIIHax KaMepbI, B OllllH 

TpeK; MAGFIL HaxonnT rro Ta6nHue, sanaHHon B BHne qncnoBoro MaTe

pnana rrporpaMMbl; Tpll KOMIID_HeHTbl MarHIITHOI'O rronSI. KoMIIOHeHTbl MBI'HHT

HDI'D 'rronSI nnSI 3Ha<JeHHll KODPllllHaT X , Y I Z I rrorranaIOIUllX B rrpoMe

)KYTKll Me)KllY sai:taHHhIMll 3Ha<IeHHS1Mll, Bbl'IllCnS1IOTCS1 rryTeM nnHenHOll llHTep-

rronSiunn. LENGTH Bbl'IllCnSieT BCeB03MO)l(Hbl0 nnIIHhl Tp~Ka:nonHyIO nnnHy 

n up. CHECK BblllenSieT TpeKa, xopny TpeKa, nnnHy B rrnocKocTn xy 

"KopoTKne" TpeKn ( § 1). B Tex cnyqaSix, Korna HeB03MO)KH0 orrpenenHTb KpllBll3-

Hy cnena, en npllCB8llBaeTCS1: BenH'IHHa :!:.l B·3aBIICHMOCTll OT IIpli3H8Ka nneH

THcjJIIKaunn • EcnH rrocnenHero HeT, TD KpllBll3Ha C'IIITaeTCSI paBHon + 1. APPANG 

BbI'IIICnSieT c noMOIUbIO arrnpoKcnMaunrr cnena rrapa6onon yron HaKnoua (tga ), 

BenH<IIIHY KDToporo saTeM ·npnHnMaeM sa HaqanbHoe 3Ha<IeHne, 3Ta rrporpaMMa 

pa6oTaeT TonbKD B cnyqae "06b1'IHh1x" cnenoB, He rrorraBllIHX B KaTeropn10 "Ko

poTKnx". IDEN , ncxonSI H3 yKasaHHhIX B ncxonHoM qncnoBoM MaTepnane 

rrpnsHaKoB nneHTHcjJnKaunn, a TaK)Ke ns rrony<IeHHoro B rronrrporpaMMax CHECK 

n APPANG sHaKa KpllBII3HhI cnena, onpenenSieT nnSI Ka)Knoii qacTIIUhI Ha6op 

rnnoTe_3 0 Maccax 9TOH 'IaCTllUbI. Jlanee Bee paC'IElTbl IIpOBOJ:IS1TCS1 llnS1 Ka)KJ:IOH 

rnrroTe3bI o Macce qacTIIUhI oTnem,Ho. APPIMP · Bhl'IHCnSieT nnSI "o6bI'IHhIX" 

cnenoB sHa<IeHne nMnynbca, KOTopoe saTeM npHHIIMaeTcSI B Ka<IeCTBe Haqanb

Horo npn6nn)KeHIIS1 B nonyqeHIIH OIITIIManbHbIX 3Ha'IeHllll llMnynbCOB. TTp!i pac

'IeTe Y'IllTbIBaIOTCS1 HDHll3aUIIDHHbie noTepn qacTIIU B cpene, Bbl'IllCnsteMbl0 

nonrrporpaMMOii JONIS _ RANGE llnSI qacTHU, nMe10mnx npnsHaK 

ocTaHoBKn, Bhl'IH~nSieT nMnynbc no nnnHe nx npo6eros B KaMepe; DIPFIT 

BbI'IIICnSieT TO'IHoe 3Ha<IeHne ( onTnManbHoe) yrna HaKnoHa ( tg a) • , a PAZFIJ-

- TO'IHbie 3Ha'IeHIIS1 83HMyTa · /3 n 1 / p 

"'', 
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Bb1q1Icnemrn rrapaMeTpoB TpeKa tga ' f3 , ' 1 /p ocymecTBmUOTCSI q1IC-

neHHbIM IIHTerplipOBaHIIeM ypaBH9HIIH JlBII)KeHIISI qacTIIUbI B TOpM03Simefi cpene 

B OJlHOPOJlHOM MarHIITHOM none, OT)lenbHO JlnSI rrnocKOCTH ( XY) H HarrpaBne

HHSI Z • B pacqeTax yqHTbIBaeTcSI rronHaSI MaTpnua oum6oK, conep~amast oum6-

KH naMepeHHSI n oum6Kn, o6ycnoBneHHbie. MHOroKpaTHbIM pacceS!HIIeM. MaTplIUa 

MHoroKpaTHoro paccesrnxrn rronroTaannaaeTcst rronrrporpaMMo:il: MA.TRSC . 

B rronrrporpaMMY SHORTR nnst orrpeneneanst Bennqna Bcex rrapaMeTpOB 

HarrpaBnmoTCSI rrocne rronrrporpaMMbI IDEN qacTHUbI 1 HM eromne B KaMepe 

cne)lbl, KOTOpbie OTHeCeHbl K pa3pSIJlY "KopoTKHX"' • OUTPUT rrpn cpopManb

HOM rrapaMeTpe k · =o HaKarrnnBaeT peaynbTaTbl pacqeTOB BCex B03MO)KHbIX 

rnrroTe3 JlnSI K8)KJlOrO ll3 TpeKOB. Korna rrepe6paHb! BCe TpeKH, Torna Bbl3bl

BaeTCSI OUTPU'r_ rrpn k = 1 • 0Ha rreqaTaeT HeKoTopiie Ha1I6onee B8)KHbie 

peaynbTaTbI reoMeTpnqecKofi o6pa6oTKH co6bITHSI ( CM. §3). KpoMe Toro, ecnn 

HH OJlHH H3 TpeKOB He OKasancSI sa6paKOBaHHbIM, TO Bbl3b!BaeTCSI rrporpaMMa 

OUTAPE , KOTOpaSI saIIHCbIBaeT pesynbTaTbI reoMeTpnqeCKHX pacqe-

TOB Ha MarHHTHYIO neHTy. 

Hy)KHO OTMeTHTb,. qTo B uenSIX 9KOHOMHH II8MSITH M8lllHHbl pesynbTaTbl 

:aTofi cTannn pacqeToB rroMemaroTCSI ,B Te )Ke caMbie MaccnBbI ( AMES, MESl\lTR ), 

rne H8XOJlHTCH HCXOJlH8H HHcpopMaUHH, rronyqe~HaH rrpn H3MepeHHII. TTpn 9TOM 

)lnH Toro, qT06bI He yHHqTO)KHTb HHcpopMaunro, OTHOCstmyrocH K' eme He paccq1IT8HHblM 

'i'peKaM,· rro)lrrporpaMMbI CHANGE u MOVE cHaqana pacrronararoT q1Icn0Bofi MaTepHan, 

OTHOCHmnficH K Ka)KJlOMY TpeKy, IIO)lpH)lx/, a caMH TpeKn- B rropH)lKe B03pac-

T8HHSI HOMepoB H saTeM BCIO HCXOJlHYIO IIHcpopMaunro C)1B1Ira10T K KOHUY Mac

CHBa (AMES), TaK qTo ero Haqano ocTaeTcSI cao6oJlHbIM n roToBo rrpHHSITb 

pesynbTaTbI o6cqeTa rrepBbIX TpeKoB. KINFIT BbISbIBaeTcSI .TonbKo 

rrpn BbIIIOnHeHnn 2-x ycnoanif: 

a) cooTBeTCTByromnfi rrepeKnroqaTenb He paBeH O·(cM. rrpnno)KeHne 2); 
6) HH O)lHH H3 Tpe_KOB co6b!THH B rrpouecce pacqeTOB reoMeTp1IqeCKHX 

rrapaMeTpOB He OKasancSI sa6paKOB8HHhlM (ocTanacb XOTH 6bI 0)1Ha rlIIIOTe3a). 

TTo)lIIporpaMMa Ha OCHOBBHHH rrpe)lrrono)KeHn:il: 0 Maccax K8:1KJl0ll H3 qacTHU 

cpopMHpyeT rnrroTesbI o rrpnpo)le BsanMo)leficTBnH. LAGRG no MeToJly Heon-

x/ ilo aToii onepauuu pa3Hb1e npoeKUHH onnoro H Toro )Ke TpeKa MoryT 
6b1Tb pacnono)KeHbl B pa3HblX MeCT8X o6mero M8CCIIBa, T.e. B TOM nopSIJ:IKe, 

KaK naMepeHbl. 
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pe)leneHHbIX MHO)KllTene:il: narpaH)Ka JlnSI Ka)K)lOH rHIIOT93bl O B3aHMO)l9HCTBHH 

Bbl'IHCmieT 3HaqeHHSI rrapaMeTpOB 'I8CTHU H HX OlllH6Kn. 0CHOBHbie peaynbT8Tbl 

o6c'IeTa Ka)KJlOii rnrr0Tesb1 rre'IaTaroTcSI n sarrnchrna10TCH c rroMombro OUTAPE 

Ha MarHHTHYIO neHTy. KpoMe Toro, JlnH Ka)KJlO:il: rHIIOT93bl BbI)laeTCH 0JlH8 ., 

rrep¢ OKapTa C . yKa38HH0M HOMepa co6b!THSI H HOMepa rHIIOT03bio 

B rrporpaMMY fEO<P11T-1 BKnroqeH TaK)Ke pHJl rro)lrrporpaMM, nrparomnx 

BCIIOMoraTenbHYIO ponb: NUM2, NUM10 rrpoqnThIBaroT qncna, sarrn-

caHHbie COOTB9TCTBeHHO B JlBOH'IHOH nnn neCHTH'IHOH CHCTeMe HC'IHCneHHSI 

B "yrraKOB8HHOM" BH)le ( T.e. B orrpe)leneHHOH qa_CTH paspH)lOB O)lHOH gqefiKn) i 

_PRJNTB rreqaTaeT HOMepa TpeKoB-; .£Ql.fil. arrrrpoKCHMHpyeT 

Ha6op 38Jl8HHb!X ToqeK rronHHOMOM n106o!l: CTerreHn; MCONV IIpOH3B0)11IT 

xrn'aepcnro cnMMeTpnqHofi MaTpHUbii VM , VMY._ yMHO)KalOT MaTpHuy Ha 

BeKTOp, a T8K)K9 ocymecTBnSIIOT Tpo!l:Hoe yMHO)KeHne :· BeKTopa Ha MaTpnuy 

H Ha BeKTOP COOTBeTCTBeHHOi YAXKB IIO)lrOHHeT K COBOKYIIHOCTH ToqeK 

KpnByro BII)la y = ax k + b c rroMombro MeTOJla H81IMeHblll1IX KBanpaToB; PARAB3 

IIpOBO)llIT rrapa6ony no TpeM 38)18HHhlM ToqKaM; }.INT~ IIp01I3B0)11IT q1IcneH

HOe IIHTerpnpoBaHne cpyHKUIIii no MeTOllY "rrapa6on". 

B Ta6n. 1 IIOKasaHa B3aHMOCBSI3b orrncaHHb!X IIOJlIIporpaMM. TToJlIIpor

paMMbI, rrepeqncneHHbie B KOnOHKe 1 Ta6n. 1, Bb!3b!B8IOTCSI yrrpaBnstromefi 

rrporpaMMofi GEOFIT, rronrrporpaMMbI 1 yKasaHHbie BO BTopofi KonoHKe, BbI3bI

BaroTcSI COOTBeTCTBeHHO IIOJlIIporpaMM8MH rrepBofi KonoHKH II T,)l. 

§3. KoHcTaHThI. llnarHOCTHKa. BpeMSI o6c'ieTa cp6bITHil:, 

TT. 1. BMecTe C rrporpaMMOH B IIaMSITb MalllHHbl BBO)lHTCSI MBCCHB KOH

CT8HT, He06XO)lHMb!X JlnH pa6oTbl rrporpaMMbl B ycnoBHSIX KOHKpeTHoro 9KCIIe

pnMeHTa. TTpe)Kne acero - :aTo Ta6nnua H x - , H y - n Hz - K oMrroHeHT 

MarHHTHoro rromr B Ka)K)l0H TOqKe KaMepbI. lliar H3MeHeHHH X - 1 y -:, Z ·

KOOpJlHHaT B Ta6nnue IIpHHSIT IIOCTOHHHbIM. B uenSIX 9KOHOMHH rraMHTH M8lllHHbl 

ace 3 KOMIIOH0HTbI 3H8'I0HHH MarHHTHoro rronSI JlnSI OJlHOH TO'IKH, paBHbie 

mln 
H' =H -H 

x, y, z x,y,z X I y I Z 

( rile H mln - MHHHManbHbie 3HaqeHHSI, H 
X. Y, z X 

,H 
y 

H 
z 

- KOMIIOH0HTbI 

MarHHTHoro rronSI), "yrraKOB8HbI" B OJlHO cnoBo. 
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nanee cnellyIOT Ha6opbl napaMeTpOB /lnst o6'h0KTIIBOB: XO I YO - KO-

opllHHaThl ToqeK nepeceqeHHSI OilTHqecKIIX oceH C nnoCKOCTbIO HII)KH0H noaepx-

HOCTII CTeKna KaMepblj AM - MacI11Ta6 ¢oTorpaqmpoaaHHst; A 1 , A2 - Koaqi-

qJIIUII0HTbI pa3ll0)1{0HIISI AM IlO CTeneHstM BenHqHHbl paCCTOSIHIIH Ha nneHKe OT 

II3MepeHHOH ToqKn llO To_qKII nepeceqeHIISI HanpaaneHHSI OilTHqecKOH OCH C no

aepxHOCTbIO nneHKH.; BN = tgy / I , rile y - yron npenoMneHHSJ B nponaHe, 

o6pa3YIOIIIHHCSI nyqoM, IIllYIIIIIM 1!3 KOHua I n HanpaaneHneM onTHqecKOH 

ocH; XKP , YKP - MaccHBbI qHcen, cooTBeTCTBYIOIIIHe x - , y - Koop-

llHHaTaM KpeCTOB, nepeC'IHTaHHbIX npe/lBapHTenhHO Ha nnOCKOCTb IIPII)KIIMHbIX 

cTeKon o6'heKTHBoB. 

3a KOHCTaHTaMH OilTHqecKOH CHCT0Mbl pacnonO)K0HbI: MaCCHB U0JiblX 

KOHCTaHT - nepeKnroqaTeneH ( 30 ql!cen) II M8CCIIB qHcen, IICilOllb3Y0MbIX B Ka

qeCTBe KOHCTaHT B paanilqHbIX qiopMynax nporpaMMbI. CnHCOK KOHCT8HT 0601IX 

M8CCIIBOB II IIX H83HaqeHHe OillIC8Hbl B 1Ip1In0)1{0HIIII 2A,B. 

Ta6i:rnua BC ex nepeqHcneHHblX KOHCT8HT ( KpoMe KOMilOH0HT MarHIITHOro 

nonst) neqaTaeTcst (cM. npHnO)K0HHe 2) B Haqane Ka)KJloro ceaHca pacqeToB 

K8K nplI3H8K Toro, 'ITO nporpaMMa II 'IIICJIOBOH MaTepHan npaBIIJihHO BB0/l0Hbl 

B naMstTb M8IIIIIHb~ 

ilanee B 'IHcnoaoM MaTepHane nporpaMMbI pacrrono)KeHbI 4 nep¢0KapTb1, 

ynpaBJISIIOIIIIIe pe)KHMOM paoOTbl B llaHHOM ceaHce, KOTOpbie llJISI Ka)KJloro ceaHCa 

. IlO/lrOTOBJISIIOTCSI aaHOBO, l1HqiopMaUHSI nepBbIX 3 nepcpoKapTx/ npoqlITbIB80TCSI 

B nporpaMMe GEOFIT, a IIHcpopMaUIIIO IIOCJI0/lH0ll; nepqioKapTbl ( IIJ)IIll0)1{0HHe 

2C) npHHHMaeT IIO/lllporpaMMa INT APE 

TT.2. TTpocqeT. CBbIIll0 500 C06bITIIH pa3HOH MH0)1{0CTB0HHOCTII IIO nporpaM

Me rEO<t>l1T- l noKaaan, 'ITO oTKa3bI B paooTe nporpaMMbI o6ycnoaneHbI a oc

HOBHOM llBYMst llplI'IHHaMH! 

a) H0COB0pllleHCTBOM anropHTMOB, 38llO)K0HHblX B nporpaMMy; 

6) IIJIOXHM KaqecTBOM HCXO/lHOro 'IHCJIOBOro MaTepHana. 

x/Ha nepaon nep~oKapTe yKaaaHa aaTa ceaHca, Ha BTopoil - qncna 
paHee C0C'IHTaHHblX H aanncaHHbIX. Ha M8l'HHTHy10 neHTY co6bITHil C00TB8TCTB8H
H0 H HOMep ceaHca, Ha TpeTbeil - H0Mepa nocneaHero C0C'IHTaHH0l'0 co6bITHll 
n nocnenHeil nornqecKoil aoHhI Ha MarHHTHofi neHTe, 
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TTpHqHHa a) rrpHBOllHT K T~My, qTo HHorna HeT cxonHMOCTH HTepaurroH

HblX rrpoueccoB HBXOllineHHSI MHHHMyMa ¢yHKUHOHana rrpH $HTHpOBaHHH KaHanoB 

peaKUHH B rronrrporpaMMe LAGRG • B HeKOTOpbIX cnyqagx HeT cxonrrMoCTH 

B HTepaUHOHHb!X rrpoueccax ITOHCKa HaqanbHb!X 3Haqem1il: HMrrynbCOB B rron

rrporpaMMe APPIMP • OnHaKo :aTo He cosnaeT HHKaKHX TpynaocTeil: B pa-

6oTe rrporpaMMhI, H cqeT rrpononlliaeTcSI ( cM. § 2). CxonIIMOCTh HTepauIIoH

Horo rrpouecca rrpH MHHIIMII3aUIIII ¢yHKUIIOHanoB H3yqanacb'B pa6oTe/12/. 

Ha OCHOBaHHH pasneneHIISI ITO rnrroTesaM CMonennpoBaHHb!X co6b!THii:, 

6hmO ITOK83aHo, qTo cxonIIMOCTb nnSI IICTIIHHbIX rnrroTe3 ( T.e. co6nroneHIIe 

, 38KOHOB coxpaHeHHSI) Bcerna ecTb, H TOnbKO nnSI nOlliHhlX rIIITOTe3 ITO OTHO

' IIIeHHIO K CMonenIIpOBaHHOil: qacTo HeT cxonHMOCTH HTepaUHOHHoro rrpouecca • 
2 

TaKHM o6pasoM, H8pSiny C BennqHHOil: X ITOKasaTeneM rrpaBIInhHOCTH Bb16opa 

rnnoTe3hI SIBnSieTCSI TaKllie Hannqne cxonIIMOCTII IITepauIIoHHoro rrpouecca 

ITOHCKa MHHHMyMa ¢yHKl!HOHana. B Ta6nIIue rrprrnollieHIISI 3 rrpHBeneHbl xapaKTep

Hbie HanrrHCII, KOTOpb!e rreqaTaroTCSI B cnyqae OTKasoB B pa6oTe rrporpaMMbI, 

o6ycnoBneHHbIX rrpnqIIHoil: 6). 

TT.3. B rrporpaMMe fEO<l>I1T -1 IIMeeTcSI crreunanbHaSI rronrrporpaMMa, 

. 011eHIIB8IOll!aS1 BpeMSI o6cqeTa Kallinoro co6b!THSI. AHanlI3 3THX naHHbIX ITOKa

san, qTo 3/4 Bpe1'1eHII, rroTpaqeHHoro Ha paCqeThI onHoro ,co6bITIISI, yxonIIT 

Ha CTann10 reoMeTpnqecKoil: o6pa6oTKH. O6cqeT onHoro TpeKa, Ha KOTOpOM H3-

MepeHO 10 ToqeK, saHIIMaeT 4,6 CeK Ha :aneKTp0HHO- cqeTHOll MaIIIIIHe 

CDG-1604A. Llanee BpeMSI reoMeTpnqecKoro o6cqeTa TpeKoB pacTeT KaK N 2 , 

rne N - qncno nsMepeHHbIX KoopnrrHaT TpeKa ( t ,,. 0,046 N 2 ceK). 

TT.4. YrrpaBneane oKoaqaarreM pecqeTOB B naaaoM ceaace ocymecTBnSieTCSI 

C rrynhTa MaIIIHHbl C IIOM0ll!b!O rronaqn crreunanbHOil: KOMaHllbI. TTprr 3TOM no

cqHTbIBaeTCSI rrocnenHee co6b!TIIe n .rrep¢opHpyIOTCSI 3 rrep¢oKapTbI, KOTOpble 

HYlliHhI nnSI rrpononllieHHSI pacqeToB B cneny10111eM ceance ( cM. rr 1 § 3). 

§4. TipoBepKa pa6oTbI rrporpaMMhI 

TI. l. feHepaTop cpHKTHBHhIX TpeKoB 

IlnSI rrpoaepKn rrporpaMMbI fEOct>HT-1 6bm aarrncaH Ha SI3bIKe ct>OPTPAH 

r~HepaTop $HKTHBHbIX TpeKoB, rrono6Hb!fi orrncaHHOMy B pa6oTe I 14/, n rrpn

coennHeH K rrporpaMMe. 

L 
14 
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C IIOMOll!b!O 3TOro reHepaTopa MOlliHO IIOCTpOHTb B IIpOcTpaHCTBe KaMepb! 

TpeK aanaHHb!X HMIIyn6ca, nnHHbI, HarrpaBneHIISI C yqeToM II3M9pIITenbHb!X 

OIIIII60K H MHOPOKpaTHoro pacceSIHIISI. TTpII reaepIIpoBaHHII rrpocTpaHCTBeHHhlX 

KOOpnnHaT TpeKoB yqnTbIBanocb peanhHOe Mar,HHTHOe none B KaMepe II TOp

M03HaSI crroco6HoCTh rrporraHa. 

B' Ta6n. 2 rrpnBeneHbl rrapaMeTpbI, sanOllieHHbJe KaK HaqanbHbJe ycnoBHSI 

B reHepaTop, a TaKllie pesynhTaTbl pacqeTa 3THX rrapaMeTpOB ITO rrporpaMMe 

fEO¢l1T-1. KpIITepneM Toro, qTo rrporpaMMa pa6oTaeT xopoIIIo ( ToqHee -

ee 6noKn aaqanbHoro rrpn6nnllieHHSI APPIMP · II oIITHManhHhIX saaqeanil: PAZFIT 

II DIPFIT ) SIBnSieTcSI cpenHee cMemeHIIe /l R rronyqeHHbIX rrapaMeTpoB 

ITO OTHOIIIeHIIIO K norrycTHMOil: OIIIII6Ke 3THX rrapaMeTp0B ll • 20 TOqeK Ha 

TpeKe pacrronarannch paBHOMepHo. IlIIcrrepcnn HSMepnTem:HbIX OIIIH60K rrpn

HHMannch paBHb!MII a r = 0,92 MM; av = o, 150 MM; a z = 0, 700 MM. 

TTonyqeHHbJe rrapaMeTpb! ( CM. pnc. 2a,6,B) HMeIOT HOpManbHbie pacrrpeneneHHSI. 

KaK BHllH0 H3 Ta6n. 2, a T8Kllie H3 pnc. 2, CMemeHHSI cpenHHX BenHqHH Bcex 

rrapaMeTpoB, KpoMe yrna HaKnOHa, OTHOCHTenbHO sanaHHb!X 3Ha~ennil: OTCyT

CTBYIOT. B cnyqae yrna HaKnOHa ( tg a) 3TO CMeIIIeHHe rrpeBbIIIIaeT OIIIII6Ky 

:aToro rrapaMeTpa. 

n.2. 2 
xry 

H X 2 
z 

C rroM0ll!hIO rrporpaMMbI fEO<l>HT-1 6bmn rrpoBeneHbI pacqeTbI 6onee 

500 ,11p - BsanMoneil:cTBHfi rrpn :aHeprnn' 2, 75 f:aB, paHee rrpoIIIenIIIHX o6pa6oT:.. 

/3,6 7/ 
KY no cHcTeMe rrporpaMM ' , nnSI MaIIIHHhI ESCM-4. Cpaaaeane pesy,JibTa-

TOB nByx pacqe!OB rroKasano, qTo oTnnqne rrapaMeTpoB npyr oT npyra B cT~

nnn reoMeTpnqecKoii o6pa6oTKH B HeCKOnbKO pas MeHbIIIe OIIIH60K 3THX rrapa-
2 

MeTpoB. CpenHne snaqeHHSI BennqnH X xy /£ 2 xz / f rrpn ax =10µ 
2 2 

(cM. §1), paBHbie Xxy / f = 1,67 n X z / f = 1,51 COOTBeTCTBeHHO Mano 

/ f2 13/ 
0Tnnqa10TCSI OT paHee rronyqeHHb!X ' • 

2 
PacrrpeneneHHSI X xy H 

2 
X z 

rroKa3aHbl Ha pnc. ~- TToBTOpHbie o6cqeTb! H9KOTOp':>ll qacTH co6b!THll rrpn 

cpenHeKBanpaTnqHofi oum6Ke nsMepeHnsi ax = 14µ nann cpenHne sHaqeHHSI 

X 2 /£ = 1,17 
xy 

;,: 
H Xz /£, = 1,33 • 6nH3KHe K TeopeTnq_eCKHM. 
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T A JUI H !L!.1 

~cq. Ilapauerp "IIHCJIO 
tracrHn reueparop H HX BM.it 

P(M3B/c) rooo,o 

i;g J.. 500 0130934 

~ 
JC r,51000 I 

40,0 

P(M3B/c) 2750,0 

'it;~ 500 -0,30934 

2 p JC- r,51000 
~ (cu) 40 

P(MsB/c) .. 5 000'° 

~ot. 500 o,oo 
.3 f.> J(+ 1757079 

~ (cu) 160 

P(M3B/c) 10100010 

.::,_t o,o 4 250 .. fl 
JC 

_ 1,5100 
. ~ (e.u} 100 

P(M3B/.,;) 
15000,0 

5" ¥ 500 0,10033 

r JC 1157079 

_ 3 (CAA) 50 
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P e s z JI L r a r H 

l'E~HT-I AR A 

iOor, 78 +I178 2,88 

0130996 -0, 00062 o, 00032 

r,56988 ~o,ooor2 0,00020 

40,0 
.{ 

1 
J 

2762,49 +I21 5 9,3 

I - 0,30959 -0,00025 o,ooor5 

1156984 -0,ooor6 o,oooro 

40 l 
4998,89 -r,rr 6,5 

o,oor21 o, 00127 o, 000()1] ,•, \\ 

1: 

r,57084 +0,00005 0100006 l I60 

'J' 100002,3 + 2,29 2618 I 

o,ooor6 0,00016 0,000084 
,, 

'-) 

1 157000 o,o 0,000057 . I 100 
I 

15066,0 +66,0 59,0 

o,roo59 0,00026 0,000056 

1,57075 -0,0004 0,0003 · 

50 

n.3. l1)leHTllCpHK8UHSI KaHanoB peaKUHH C IIOMOlllb!O rrporpaMMbl rEOct>HT -1 

Pe3j1IbT8Tbl HJl9HTHciiHK8UHH KaaanoB TT- p peaKUHII !IpII 3HeprHII 

2, 75 f:aB, rrony'IeHHbie rro rrporpaMMe rEOct>HT -1, 6bmII cpaBaeHbI c aaanorH'I

HbIMII pacqeTaMII no rrporpaMMe 10-301~1. Cpe)lHIIe 3Ha'IeHIISI BenII'IHH X 2 

JlnSI OTJlenbHbIX KaHanoB IIpIIB9Jl9Hbl B Ta6n. 3. OrpaHII"IeHIIe no BenII'IIIHe 

MaKCIIMa:JlbHb!X 3H8'I8HIIil: COOTB8TCTByeT 1% ypoBHIO JlOCTOBepHOCTII. KaK 
-7·-

BHJlHO H3 Ta6nHUbI, Bee rrony'I9HHb!9 3H8'I9HHSI X M9HbIIJe COOTB9TCTByIO-

IUHX B9nH'IHH, paCC'IHT8HHb!X paaee J II 6nH)K9 K TeopeTH'I9CKHM, PacrrpeJlene

HIISI HOBb!X X 2 
T8K)K9 ny'IIIJe COOTBeTCTByIOT TeopeTH'I8CKHM KpIIBb!M ( CM, 

pnc. 4). 

PeaKUIIll 

Tl"";. p 
➔ 1l p 

- 0 
➔ 'lT PTT 

-+ .,,+11-n 

lfocno 
C06bITIIli 

56 

98 

175 

Ta6nnua 3 

TeopeTn
qecKoe 
3H8'!0HHe X 2 

4 

1 

1 

XT 
10-30/6/ 

5,90 

2,16 

1,s6 

x2 
rEOcf>HT-1 

4,40 

1,60 

1,54 

B saKnIO'l9HHe Mb! C'IHTaeM CBOeH IIpHSITHOH o6SI38HHOCTb!O rro6naro)lapHTb 

M.l1, ConoBbeBa, E,H. KnaJlHHUKYIO, H.n. BnIIJHeBcKyro, n.3. · 11eanK sa rrones

Hbie coBeTbI II o6cy)KJleHIISI 1 LH. TeHTIOKOBY II B,l1. M oposa sa KoHcynhTa

UHH rro cTpyKType anropHTMoB, Mb! 6naro)lapHbI IO,B, TeBsa)lse H X, Cyrrnqa

KoBy sa noMOIUh · B o6c'leTe co6b1TIIil: no nporpaMMe fEO<PHT-1 , a TaK)Ke 

C.H. KoMapoBoil: II A. fnaJlKOH sa rro)lroToBKy rrporpaMM, 

TTp1mo)KeH1re 1 

1. HoMep cne)la 

EcnH 'IIIcno cne)loB NTR :5 15, TO HoMep cn·e)la npo6IIBaeTCSI B 1 ➔4 

pa3 pSI)laX Ka)lpa Nr9 ( cM, I 3/). Ecnn )Ke qncno cneJloB B co6bITHII NTR ~ 16, 

TO, H8'1HH8SI co cne)la Ng 16, HyMepaUHSI cne)lOB H8'IHH89TCSI CHOBa C 9JllIHIIUbI. 

17 ~--



2. npH3H8KH H/l0HTH!pHK8UHH ( cM/31, CTp. 23) 

npnaHaK nepanqHoli: qacTHUhl npo6naaTb He 0611aaTen&Ho; 

11pH3H8K 00 COOTBeTcTayeT "+ -MeaoHy H llpOTOHy HnH " 

B 38BHCHMOCTH OT 3H8Ka KpHBH3Hbl; 

-MeaoHy 

llpH3H8K 77 COOTBeTCTByeT qacTHUSM: "+. p 

KpHBH3Ha) HnH "-:, e- (oTpHuaTen&Hall KPHBH3Ha); 

e+ ( nonoJKHTen&Ha11 

ecnH npo6HTblH npH H3MepeHml npH3H8K H/leHTll!pHKSUHII H BblqncneHHblH 

3H8K KpHBH3Hbl npoTHBOpeqaT LIP.YI' Lipyry, TO nporpaMMa npncaanaaeT /laHHO

M y cneLiy HOBblit 11pH3H8K '00'; 

npH3H8K OCTSHOBKH 6ea Hannqn11 11pH3HaKa H/l0HTH!pHK8UHH B oTnnqne oTl31 

He aHHynnpyeTc11. 

A. 
nopll/lKOBblH'. HOMep 

KOHCTSHTbl MSCCHBS 

uenblX KOHCTSHT 
NST (30) 

2-4 

5 

6 

7 

8 

9 

npnnoJKeHne 2 

Ta6nnua 

3a qTo oTaeqaeT 

MaKcHMan&aoe qncno HTepaunli: npn pacqeTe 

HaqanbHOI'O npn6nHJKeHHII. PaBHO 10. nonnpor

paMMa APPIMP 

Cao60L1Hb1e 

fpaHnqaoe qncno ToqeK Linll npoaeL1eHH11 aopMa-

nnaaunn ornn6oK a PAZFIT 

N' ~ 3 

H DIPFIT 

npH3H8K lllleHTH!pHKSUHH qaCTHU nepanqHoro 

nyqKa IDEN 

Cao60L1Hb1li: 

, APPIMP 

MaKCHMSnbHOe q11cno HTepaunli:, npOH3BO/lHMblX 

npH IIOHCKe MHHl!MyMa qiyHKUHOHana B IlO/1-

nporpaMMe LAGRG 

npn paBeHCTBe Hymo 3TOli: KOHCTSHTbl 6yL1eT 

npOBO/ll!TbCII 3811HCb peayn&TaTOB pacqeTOB 

Ha MSI'HHTHYID neHTy. B npOTHBHOM cnyqae 

aanncn He 6yLieT( INTAPE, OUTPUT , LAGRG ) 

18 

10 

11 

1 2 

13-14 

15 

16-17 

18 

19 

20-21 

EcnH 3TOT nepeKnIDqaTen& He paBeH o. 
TO 6yLieT HaneqaTaH HCXO/lHblli: qn'cnoaoli: 

MaTep11anxl( GEOFIT, INTAPE ) 

ITpn HepaBeHCTBe O /lOIIOnHHTenbHO ne

qaTaIDTCI! MaTpHUbl H3MepeHHII H pe

aynbTSThl pacqeTa K03!p!pHUl!eHTOB ycaLI-

xl 
KH nneHKH - noLinporpaMMbl SHRINK, 

GEOFIT, INTAPE 
xi 

Ecn11 SToT nepeKnIDqaTen& He paaeH O , 

TO npo11~Oli:L1eT BblBO.Q Ha neqaTb pe

aynbT8TOB pa60Tb1 nporpaMMbl npoaep

KH KOOp/lHHST H peaynbTSTOB pacqeTa 

npocTpaHCTBeHHblX KOOPllHHaT - 11O/l

nporpaMM INTAPE , BADPT n SPACE 

Cao6ollHbie 

xi 
npn HepaBeHCTBe O Bhlll8IDTCII npoMeJKy-

ToqHbl0 peaynbT8Tbl paOOTbl 11O/lllpor

paMMbl 'crnnaaHnlI' cnenoa JOINT 

CBOOOllHble 

xi 
ITp11 HepaBeHCTBe HynID BblBOlllITClI 

Ha neqaTb peayn&TaTbI pacqeTa napa

MeTpoa cneLioB p • , a , f3 B nep

BOM npn6nnJKeHHH ( nonnporpaMMbl 

APP ANG n APPIMP 

npn paaeHCTBe HynID 3TOH KOHCT8HTbl 

6yLiyT neqaTSTbCSjl o6nme peaynbTSTbl 

reoMeTpnqecKoli: qacTn nporpaMMbl 

INTAPE OUTPUT 

Cao60L1Hb1e 

·xi ITpn paBeHCTBe. yKa3aHHblX nepP_KnIDqaTeneli: HynID OIIHCSHHbie npoueLiypbl 

BblllOnHlITbCII He 6y.QyT. 

19 ~, 



22 

23 

24-30 

B. 

ITopB!IKOBbill 
HOMep B Mac
cuae CST(l00) 

2 

3 

4 

5 

6 

9-12· 

ITpu paBeHcTBe nepeKnro'IaTenB Hynro npo-

11cxon11T BbI30B nonnporpaMMbI KINFIT 

JlnB ~IITHpoBaHl!B_KaHanOB peaKUlll!o Ecnu 

aTOT nepeKnro'IaTen& He paBeH 0, To 6ynyT 

npOBOJll!TbCB TOn&KO pacq~Tbl reoMeTpll'IeC

KIIX napaMeTpoa TpeKoa (GEOFIT, INTAPE ) 
xi 

Ecnu nepeKnroqaTen& He paaeH 0, TO 

neqaTaroTCB npoMe)KY'TO'IHbie. peayn&TaTbl 

pac'I~Ta a nonnporpaMMe LAGRG ONTAPE, 

LAGRG) 

Cao60JlHble 

CaonHaB Ta6n11ua KOHCTaHT 

Ha11MeH0BaH11e KOHCTaHTbl 

ITpenen&Ha_B nn11Ha KOPOTKOI"O 

cnena (a CM) 

MIIHl!Man&Hoe pacCTOSIHl!e MelKJlY 

TO'IKaMI! ( B CM) 

lieHa neneH11B pemeTKH nonyaaTo

MaTa (a MIIKpOHax) 

ITpenen&HaSI nnnHa KOPOTKOI"O 

cnena (a CM) Ha nnocKOCTH 

BenH'IIIHa l!Mnyn&ca KOpOTKOI"O 

cnena 6ea ocTaHoBKH (a Mimic) 

Om116Ka l!Mnyn&ca KOpOTKOI"O 

cnena 6ea OCTaHOBKII (BM aal c) 

Cao60JlHb1e 

Ben11'I11Ha, ITonnporpaMMa 
npl!HSITaSI 
celi'Iac 

4 

0,1 

GIEQ< 

noKa He ucnon&
ayeTCB 

0,000249339 GEOFIT, SHRINK 

0,6 GIEQ< 

500 SHORTR 

3000 SHORTR 

xi 
ITpu paaeHCTBe yKaaaHHbIX nepeKnro'IaTeneli Hynro on11caHHb1e npoue-

nypbI BbmonHBTbCB He 6ynyT. 

20 

13 

14 

15-18 

19 

20-21 

22 

23 

24 

25 

26 

27 

28 

29-40 

41 

42 

OrpaHH'IeHHe Ha pa3HOCTb 

nnst I Yn - Ynpl (a cM) 0,06 

(Mn, -M~p )x Yn /(Yi::iP-Y'.1_) ~ 1,5 

Mn, Mnp - MacmTa6b1 

CB060JlHb1e 

Kp11Tep11li L1N /R nnB onpe

neneHust nn11Hbl cnena no 

2 TO'IK8M 

• CB06onHb1e 

MHOlKHTen& pepen nonpaBKoli 

0,2 

K yrny nnst '_KOpOTKIIX' TpeKOB 1,210057 

0THOCl!Ten&H8B Olll1!6Ka B ~OpMyne 

nnB onpeneneHHB HMnyn&ca no 

npo6ery 0,02 

ITnoTHOCT& pa6oqero aemecTaa 
. 3 

a KaMepe (a rlcM ) 0,427 

Pan11au110HHast nn11Ha cpenb1 

(a CM) 

M aKCl!Man&Hble Jlnl!Hbl ( B· CM) 

cnenoB, 

106 

" 25 

onpenenBromue Ha6op KOHCTBHT ~ K 95 

npu BbI'IHcneH1111 HMnyn&ca 

no npo6ery 

2 Ha6opa KOHCTaHT,ucnon&aye

MbIX nnB Bbl'IIICneH11B l!Mnyn&ca 

no npo6ery no aMnHpuqecKoli 
1121 

~opMyne 

KoHcTaHTa, onpenenstromaB oT

HOCHTen&ayro TO'IHOCTb l!Tepa

lll!OHHOI"O npouecca Bb!'Il!CneHHB 

Ha'Ian&HOI"O np116nHlKeH11SI IIM

nyn&ca 

CBo6oneH 

21 

P 175 

0,02 

SPACE 

SPACE 

RANGE 

SHORTR 

SHORTR 

SHORTR, IONIS 

RANGE 

APl?-IMP-

~·· 
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