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llporpaMu.a SPARKS npe~aaaHaqeHa AHH BOCCTBHOBH6H~H npo-
1 

CTp8HCTB6HHO~ K8PT~H~ COO~T~~~ perHCTp~pyeM~X C llOMO~l>D llHTHM6TpO-
BOrO uara~raoro HCKponoro cneKrpou.erpa (M"C-5)/I/~ n~q~cneH~H na
pauerpoB TpeKOB co6~T~H B ToqKe Baaauo~encrB~H H K~HeMaT~qecKoH 

I 

H~eHTH~~Ka~~~ coCi~T~n. I 
Oaa uan~caaa aa anrop~TM~qeCKOM H3~Ke ~OPTPAH ~HH 9BM E9CM-6 

I 
H paa~eneHB HB OT~6Hl>H~e CeK~~~, H3 KOTOp~X C llOMO~l>D ~ne~HBHI>HOH 
nporpawwH/2/ uo~ao co6~paTI> rpeeiyeMHe nepc~u nporpau.u.~, BHOC~TI> 
H3146H6HHH B HM6D~H6CH no~nporpBMMH H npo~e~yp~ B~qHCH6HHH HH~ 38-

. ! 
M6HHTI> HX HOB~H H T.~. ' 

§ 1. "cxo~a~e ~aaa~e ~nn peKOHCTPYK~HH ~ 
H~6HTHWHK8~HH coei~THM . 

"CXO~H~MH ~BHHUMH ~HH peKOHCTPYK~~ ~ ~~eHTH~~K8~~~ COO~T~H, 
per~CTpHpyeu.~X B M"C-5, HBHHIOTCH KOOP~~HBT~ H306pallt611~~ penepH~ 
ToqeK H Tp6KOB, CH86l!6HH~e COOTB6TCTBY~!JlHM~ M6TK8

1

M~ H H60CiXO~~MO~ 
cnyze6HO~ HH!llOpMa~~e~, a TBK~e ~BHH~e 0 nyqKOBOM 1Tp6K6 1 o6pa30BBB

meu. aaanHaHpyeu.oe co6uTHe. 
Peayni>TaTu o6u.epa crepeocHHMKOB co6~THH aanHCUBBIOTCH ua u.ar

HHTHYil H6HTY B cpopu.aTe,.yK838HH014 B TBCiHH~e !. IlepB06 CHOBO 148CCH
B8 - ero ~~eHTH~HKBTOp VAMP , sa KOTOpUM cne~ylOT aaroHOBOK CO
Ci~T~H H peayHI>TBTU OCiMepa ero 3JI6M6HTOB Ua CTepeOCII~MKaX. 3Ta 
~H~pMa~~H aanHc~naeTcn aa u.ara~rayro neHTY u.arHHTocpoaa CJlC-608 B 

' B~~e ~BOHqH~, ~o~qHo-~eCHTHqH~ H BOCI>U.ep~qHux,q~cen B COOTB6TCT-
BHH C npHHHT~M B O"H" ~pMBTOU./3/. MaCCHB~ ABHH~X pacnonarBDTCH HB 
u.arHHTHOH neaTe nocne~oBareni>HO o~HH aa APYrHM. llocne npHaHaKa KOH
~a nocne~nero aanHCBHH-oro aa neHTY co6UTHH ~onxen cne~oBBTI> npHa
HBK KOHUa cp~na ( END FILE ). Oeiu.ep CTepeOCHHMKOB nepnoe Bp614H 
npe~nonaraeTCH npOH3BO~HTl> C llOMO~l>D nonyBBTOU.aTHqeCKO~ H3148pHT6HD
HOH CHCTeM~/4/, 8 38T6M HB CKBHHPYD!Jl6M 8BTOM8T6 THllB HPJl/

5
/. 

JlnH yTOqHeHHH aaaqeHHU napau.erpOB nyqKOB~ Tp6KOB B KBHane 
qaCTHU yCT8HOBH6HO BOC6Ml> npOBOHOqHUX HCKpOBUX Kau.ep. "HcpOpMB~HH C 
3THX K8M6p 6y~eT 38llHC~B8Tl>CH HB MBrHHTHYD H6HTY H8 U.BHOH 9BM. B 
~8Hl>H6HIII8J4 npe~nonaraeTCH STY HHcpop118~HlO T8Kllt6 B~O~HTI> Ha JlBIIllO
B~e perHCTpU cn~e6HOH HHcpOpMB~HH H perHCTpHpOB8Tl> H8 ~TOIIJ16HKY 
BM6CT6 C KBPTHHOH, H80JllOA86MO! B HCKpOBUX Kau.epax. 
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~aaaue'o napaweTpax ny'IKOBNX rpeKoB, perHcrpHpyeuux-ycraHOB

KoA, llP6AllOJI8I'86TCH BKJI~qar~ B KBCCHB HCXOAHNX AJIH peKOHCTpyK~HH 
_ABHHUX B ~pye 68HK8 nyqxoBoro Tp6K8~ B STOK 68HK6 38A8DTCH M8CC8 1 

38pll].t '18CTH~H, HWiyJI~C H yrnu, onpeABJIRXlll!H6 Harip8B116HH6 ny'IKOBOH 
qaCTH~, H HX omHCiKH, KOOPAHHaru TOqRH BaaHKOAeiicrBHR B BeprHKan~
Hoii flJIOCKOCTH. ECJIH B MSCCHBB ABHHNX HBT HHtlJOpMS~HH 0 ·ny'IKOBOI.I 
TpeKe, nporp8MM8 HCllOJI~ayer 3H8'16HHR 1 38A8HHNB H8 ll6PWOK8pT8X B 
cne~Han~HOM CinoKe HHwopwa~HH BEAM • Hawopwa~HR o napawerpax on
TH'Iecxoii cHcreMu cneKrpouerpa, Kosww~Hearax paanHt~aoro poAa HCKa
xeaHA; ronorpatlJHH MBI'HHTHOrO llOJIR H T.n. 38A86TCR B BHA6 OJIOKOB HH

tlJopwa~H HB nep~OK8pT8X HJIH M8I'HHTHHX-JI6HT8X. 

§ 2. CxeMa wororpaWHPOB8HHH 

OnrHt~eCIWH cxeMa cneKrpoMerpa noKaaaHa aa pHc. I H 2. •iJoTorpa

WHPOBSHHe HCKpoBux KaMep npoH3BOAHTCH t~epea JlBJm B BepxHeii Cia:nKe 
3JI6KTpOM8I'HHT8 ABCRTLIO -~OTOOCi'bBKTHBSMH. !1aoCipaJ~6HHH TpeKOB H penep

HNX T0'16K C llOMOU(LIO CHCTBMN ruiOCKHX aepK~JI npoeunpyroTCll H8 AB6 na
p8XJI6JI~HI:le woTonneHKH, oCipaaya·ABe cTepeonpoeK~HH (pnc. 3). ~a~ABH 
CTepeonpOeK~HH COCTOHT H3 llHTH OTABHLHI:lX CHHMKOB, p8Cll0110~6HHHX H8 
fl116HK8 llOC11BAOBBT8JI~HO OAHH aa APYI'HM. 

8T8 CXeKa ::lKBHB8JIBHTH8. CXeMe <lJOTOrpa<lJi1pOB8HHH C.IIHMSeMOPO 06'b-

6M8 nHTL~ crepeonapaMH <J!oToo6beKTHBOB c napanne~~HHMH onTH'ISCKHMH 
OCHMH. K8EA8H CTepeonapa qoTorpa<lJHpyeT TOJILKO O~HY llHTYD '18CTL CHH
waeMOI'O OCi'b6Ma. BNCOTa C'bBMKH - O.IWJIO ABBHTH MeTpOB, 0838 <lJOTOrpa
<J!HpOBSHHH - O.IWHO Tpex MSTpOB. 

B CBll3H C·T8M 1 'ITO TOJIIJ(HH8 CTBKOJI HCKpOBI:lX K8Mep, qepea KOTO
pue llpOH3BOAHTCH qJOTOrp8<lJHpOB8HHe, pBBH8 HCCKOJI:&KHM MU11JIHM6Tp8LI 1 "a 
yron HX H8K110H8 K Hoflp8B118HHID CBBTOBNX ;nyqeli- 01\0110 90°, npe1lOMJie
HH61.1 CB6TOBNX nyt~en B ::lTHX CT6KJI8X npH Bl:l'IHCJISHHH npOCTp8HCTB8HHHX 
KOOPAHH8T LIOEHO npeaedpeq~, orpaHH'IHBWHCb JIHWL BBeACHHeM ::lKCnepH
M6HT8H~HO llOA6Hp86MI:lX rionpaBOK .118 HCKSXeHHH, BHOCHMHB peaH:&HOH Oll

TH'IeCKOH CHCT61.10R. 
B yCT8HOBK6 HMeeTCH TpH THllB penepHNX TO'IBK. 
I. Penepaue TO'IKH onTH'IeCKoil cHcTeuu npe~Haaaat~eHu .l{JIH onpeAe

neHHH KoopnHHSTHon CHCTeuu, B KoTopon aanaau KOOPAHHaTu woToKaMep 
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B llJIOCKOCTR R306pazeHHH, R yqeTa ~6IDOPM8UHH nneHKH.-Ha KBX~O~ npo

eKURR RM6IDTCH 12 TBKHX penepOB BHYTP6HHero Opll6HTllpOB8HRH (piiC. 3). 
2. PenepHHe ToqKn BepXHelt nnoCKOCTH sneKTpouarHnTa. Ha Kax~ou 

CHHMKe uoxeT 6~Tb ~o qeTHpex penepHHX ToqeK sTore Tnna, a Ha cTe

peonpoeKunn - ~o 20. . . 
-3. PenepH~e TQqKn HHXH6ll llJIOCKOCTH 3JI6KTPOM8rHI1T8. Ha It8llt~OM 

CHHMK6 MOllt6T 6HTb ~0 qeTHp6X 'penepHHX T01!6K 3TOrO T11ll8. ilpH1!6M 

Ka~Hlt na coce~HHX CHHMKOB co~epxnT paannqH~e 113o6paJKeiU1H oT ~Hyx 

06!liRX ;l!Jlfl HHX npOCTp8HCTB6HHHX penepoB. 
PenepH~e TOtiKH IDOTorpaiDI1PY~Moro oo~eMa ycTaHoB~H npe;l!HB3Haqe

HH ;l!JIH yqeTa HCK8llt6H11lt, BHOCI1Mb1X p68JII:.]!OI.i OllTI11!6CKQf,j CHCT6140H, 

YTOI!H6HI1H 3H8ti6HRH e,e napaMeTpOB, KOTOp~e MOryT M6HHT:bCH B npouec

ce 3KCll03Hl.\HI1 ycT8HOBKI1, nepeBo~a pe3y1l:r:.T8TOB 113M6p6HHH HB CH1114K8X 

·B pa60tiYIO ll1IOCKOCTb II 11 ClllHBKH11 qaCT6H Tp6KOB,. 113M6p6HHbiX HB CHHM-

KBX pasni11!H~X CTepeonap. • 
Bonpoc o6 yTOI!H6HI111 aHal!eHI1ili napaueTpOB onTHI!ecKoil c11cTeM~ no 

KOOp~11H8T81A ll306pallt6HI1H penepoB.H8 pa3JII11!H~X CTepeOCHI1MK8X 6y;l!6T 

paCCio!OTpeH B Cll61.\H8JII:.H0ll pa60T6 llOCJie npOB6;l!6lii1H COOTB6TCTBYIOJ!HX 

11CCJ16~0B8HI1ll C 11CllOJII:.30B8HH614 pean:r:.HbiX CHHMKOB. 
Pa6oqeifi ll110CKOCTI:.IO H83~B86TCH llJIOCKOCTI:., B KOTOpoifi npOH3BO;l!I1T

CH npe~B8pliT6JlbH8H o6pa60TK8 npo6KU11ll Tp6KOB C06~TI1H (8H81!113 Kaqe

CTB8 nauepeHH~X TOI!eK, Bu6poc" nnoxnx" TOI!eK 11 T. n.). B HauieM cnyqae 

aTe nnocKocT:r:. coBna;l!aeT c BepxHel.i nnoc~tocT:r:.ro·aneKTpoMarHI1Ta. 

KoOp;l!I1H8Tbl penepOB yCT8!10BKI1 38;!!810TCil B KOOp;n11H8THOH CH9T6M6 

Cll6KTpOM6Tpa 11 nepeCI!I1TbiB810TCH B ;!!pyrl1e CHCT6MLI Cll6UH8JII>HLJMI1 llO;l!

nporpaMU8MI1. 

§ 3oM 6TO;l!I1K8 o6pa60TKll pesyJII>T8TOB OOMepa CTepeOCHklMKOB 

• H p6KO!ICTpy!tU>H'i fi.;QCTp8!!CTB6llllb!X KOOQI!!1H8T 

06pa60TK8 peayn:r:.TBTOB 06Mepa CT6p60C!II1MKOB C06b!Tlll Up0113H6;l!HT~ 

CH B CJI6AYI0~6" llOCJ16AOB8T611I:.HOCTH: 
- nepeBOA KOOPAHHBT H306pa~eHllH HCKp H penepOB H3 KOOPAHHBT

HOll CHCT6Mbl 113M6pHT611I:.HOrO npn6opa B KOOpAUH8THU6 CHCT6Mbl CTepeonap 

(pllC. 3 ) 11 yl!eT ~erj)opMBUHll <lJOTOll116HKI1 i 
- nepeCI!6T KOOp;l!HHBT H306paK6HHll HCKp H3 KOOpAHHBTl!Oil CHCT6Mb! 

CTepeonap B pa6oqyro llJIOCKOCTI:. H yt16T norpeWHOCT6~ OllTl11!6CKOW Cl-ICT6M~i 
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- nponepKa KaqecTBa o6wepa zao6paJ;eHz~·TpeKoB sa CTepeonpo
eKuaax H BH6poc nnoxo zauepeassx ToqeK; 

- Buqucneaue Koa~~H~HeHTOB ypaBseaza nHHH~ peKoHcTpyKUHH 
(cu. HHEe); 

- llOHCKCOOTB6TCTBYJOIIlHX H306paJEeHH£l ToqeK TpeKOB Ha CHHYKax 
CtepeonapHH BHqHCJleHHe npOCTpaHCTBeHHHX KOOp,ltHHaT HCKp z·u OWH-
60K • 

Paccuotpzw npo~e,ltyps, np~ueaaeuse np~ pemeHHH yKaaaassx name 
aa,1taq. 

KaK yxe OTueqanOCD 1 C06HTHe ~HKCHpyeTCH Ha ~eCHTH CHHUKax, 
06paayD~ llHTD CTepeonap. B KOOp,ltHH8THOlt CHCTeYe CHHUKOB K~O£t 
cTepeonaps nsqzcnamTcH KOOPJtHHaTu qeTupex penepHux ToqeK onTzqec~ · 
KOU CHCTBYH. ~JIH 3TOrO no 3a,lt8HHHY B llllOCKOCTH nneHKH 1'1 HauepeHHHM 

·aa CHIIIYKax aaaqeazaw Koop,ltHHaT aTHX penepon c noYOIIU>IO, CTaHJt8PTHolt _ 
npo~e,1typu / 6/·nsqucJIHDTCH mecTL Koa~BUHeHTOB.~nH-npeo6paaonaHHH 
peaynuaTOBH3LtepeHHH.1'13 KOOp~I'IH8THOtl CI'ICTeUbl 1'13YepHTellLHOrO npl'l60-
pa B KOOMHH8THYJO CI'ICTeYy CHI'IY~a. 3aTeY C nOLtOIIU>D 3TllX KeiaipqJH~HeH-

. TOB KOOp~HH8TH I'ISYepeHHHX penepon nepecqi'!THB810TCH B KOOp~HH8THYD 
CHCTeuy CHHYKa

1
H nonyqeHHble 3HaqeHI'IH CpaBHHBaJOTCH C 3a,lt8HH~H. ECnM 

paaHOCTL Y6lEJtY 3a,ltaHHbiiiH 1'1 HaYepeHHHYH 3HaqeHHHYH KOOp,lti'IH8T penepa 
npenumaeT onpe~eneHHyD nenHquHy; TO TaKott·penep Bb16pacblnaeTcH Ha 
paCCYOTp6HI'IH, H.K03tMIH~I'IeHTH npeo6paaOB8HHH Bblqi'ICJIHlOTCH no OCTaB
IDHYCH HauepeHzau. ~JIH yqeTa ~e~opuaUHH ~oTonneHKH n ~nyx Hanpanne
HHax Heo6xo~zwo Ha CHHYKax uueTD He ueHee qeTupex xopomo uauepeH
HbiX penepHHX ToqeK. EcnH Ha CHHMKe Xopomo HauepeHO TOnLKO TPH pene~ 
pa, TO nporpauwa Haxo~HT Koa~I'I~HeHTu npeo6paaonaHHH·n npe~nono•e
HHH, qTo ~e~opuauza nneHKH n npo~om.HoY 1'1 nonepeqaoy Hanpi:ulneHHHX 
O~I'IHaKOBa. GHHIIKH ," Ha KOTOpbiX ·xapomo ·l'laUepeHO He 6onee ~BYX penep-. . 
HbiX ToqeK? H3 paCCYOTpeHlrm ~CKJIDqaDTCH. 

~1IH-XOpOmOH3YepeHHbiX CHHYKOB, T.e. CHI'IYKOB 1 Ha KOTOpbiX OCTa
llOCL He YeHee TpeX penepoB BHyTpeHHero OpHBHTI<IpOBaHHH, KOOp~HH8Tbl 

penepon cm!waeuoro o6I>eua H Hao6palKeHHlt ucKp npeo6pa'ayJOTCli B Koop
~HHaTaue CHCTeYbl COOTBBTCTBYDIIUlX CHHLtKOB. KoatM!H~eHTbl ,lt1Ili nepecqe
Ta peaynLT8TOB 1'13!.l6peHH~ H3 KOOp;llHH8THbiXCHCTeLI CHHLtKOB B pa6oqyD 
nnOCKOCTL Bblql!CJllilOTCli no 3a,lt8HHbiY H 1'13!.lepeHHbiJ.l 3HaqeHHliY KOOp,ltHHaT 
penepon qoTorpa~Mpyeuoro o61>eua c.nowo~LJO panee onucanHon npo~e,1typu. 

9 



I. 

! 
.I 

r 

ilpH nepecqeTe KOOp~HHST B pa60Q3D nnOCKOCTD TaK~e npOHSBO~HTCH 
'lSCTHtUI!il! y'leT HQrpeWHOCTel! OD'fH'leCKOll CHCT6111i H BC6 KOOp~HHaTii 
HCKp nepeBO~H'fCH B 06myD KOOp~HHS'fHYD CHC'f611Y yC'faHOBKH. 

l{nH 6on:ee DOn:HOrO yqe'fa HCK~6HHJl, BHO~HIIWC CHC'f6YOi.i lPOTOrpa
IPHpOBaHHH1 6y~eT aeo6xo~HYO aKcnepHueaTanDHO onpe~enHTD n6npaBKH 
K HSYepeHH!iY aHalleHHHY KOOp~HHST Hao6p~eaH! HCKp H aa~aTD l4X B 
BH~e Ta6n:z~ HnH KOS~HUHeHTOB. Tor~a npH nepeC'16T6 KOOp~HHa'f B 
pa60lLYD DnOOKOCTD nporpauya· CIIOS6T BHOCHTD COOTB6TCTBYD~6 KOppeK

~HH B HauepeHH!i6 aHa'leHHH. 
l{nH npOB6PKH Ka'16CTBS H3116p6HHlt np06KUHlt TP6Ka H Bii6poca 

nnoxo ~awepeaawc T0'16K 'lepea Roop~HHaTH Hso6paseHHI TpeRa aa KaE
~ol! CTepeonpOeKUHH (B pa6oqel! nnOCKOCTH) npOBO~H'fCH OKPYEHOCTD H 
Bii'lHCnHDTCH paCCT~HHHH O'f H3116p6HHWC 'f0'16K 'fp6KS ~0 OKPYZHOCTH. 
KaqecTBo o6uepa npoeK~HH TpeKa xapaRTepHaye'fCH pas6pocou Hauepea
awc T0'16K OTHOCH'f611DH0-KpHBOll 1 DpOB6~6HHOl! qepea BTB TO'IKH. Toq
KH, paCCTOHHH6 KOTOpWC OT OKpyZHOC'fH Dp6BHma6T S~SHH!ill ~onyCK 1 ' 

HCKnD'laDTCH. 
nHaHel! peRoHCTPYKUHH 161 aaaHBaeTcH npawaa, npoxo~a~aa qepea 

!POTOrpa~PHpyeYyD TO'lKy, ee H306paE6HH6 Ha lPO'fODn6HK6 H yanOBYD 
TOliKY 06~eKTHBa. ilpOCTpaHCTB6HHiie KOOp~HHaTii {X , Y , Z ) T0'16K, 
onpe~en:aeu!iX nHHHel! peKOHCTpyK~HH, Bli'lHCnHDTCH C DOYO~D cne~D

~ YPaBH6HHl!: 

X = F 
X 

Z + G 
X 

Y = Fy • Z + Gy 

(I) 

3~ec:b: F , G , F , li1 G - K08~141{146H'fli ypaBH6HHll nHBHB peKOH-
x X y y 
CTPYK~HH, onpe.~tenaeuHe·napaweTpauz cpe,Jt, qepes KOTOpse npo-
HSBO~HTCH lPOTOrpawzpoBaHH6 1 H yrnOM BaKnOBa nHHHid peKOHCT
pyKI{HH K onTH'16CKOI OCH lPOTOKSII6PHo 

B aamew cn:yqae, npeae6peraa npenouneaBeu cBeTOBHX n:yqeJl B 
BepXHHX C'f6Kn:ax HCKPOBiiX Kalol6p 1 Ioiii nonyqaeY TpaeKTOpH~ CB6TOBOrO 
n:yqa B BH.Jte npHIIol! nHHHH, npoxo,Jta~el qepea H:ao6p~eaze HCKp!i aa 
CHH~Ke H ysnOBYD.TO'lKY 06~6KTHBa. 1 

llpH ,ltOCTaTO'lHO TO'lHOY y'leTe norpemHOCTel, BHOCHUiiX lPOTOKaue
pauH 14 CI4CT6YOI sepKan, Ha BTOI npHUO~ TaK%6 aaxO,JtHTCH H np06Kl{I4H 

10 

J. 

'<f 

HSo6p~6HIUl Ha pa6oqyll nnOCKOC'fDo B BTOU cnyqae K03~111UH6H'fli ypaB
H6HIIIll XIIIHBB p6KOHCTPYK~BH Bii'lHC11HD'fCH DO cne~D~ ~Popuyn:au: 

Gxi = Xl - Xc , 
Gyi = Yi. - Yc , 

Fxi·= (Xi- Xc) /'Zc 
F:,!i. = ( Yi - Yc) / Zc (2) 

a~ecD: x'i B Yi - KOOpJtHHaTH Hao6paEeHHH i -oll TOliKB TpeRa B 
pa6oqeJl nn:OCKOC'fBi 

Xc, Yc~ Zc- KOOp~HHa'fli yanOBOll TOliKH lPOTOKauep!i. 
l{n:a K~Oll·BCKP!i~ HS06paZ6HBH KOTOpol! xopomo H3Y6p6Hii Ha ~BYX 

C'f6P60CHBYKax, HUeeu.cn:e~yD~D CHCTeuy ypaBH6HHll: 

Xi ~ txi • Zi + dxi. YpasaeaHH n:HHHH peKOHCTPYK~BH .TO'IKH · 

fi=~ • zi + cryi Ha nepBOY CHHIIK6. (3) 

Xi =· lxi • Zi + G~i YpaBH6HHH nHHHH peKOHCTpyK~HH TO'IKB 
Yi = ~i • Zi + G~i Ha BTOpOII CHHUKe. 

Pemaa STY CHC'f611Y HS '16Tiip6X · ypaBH6HHl! OTHOCHTeJU.HO T.P6X He
H3B6CTHWC (Xi , Yi 1 Zi ) 116TO~OII HaHII6HDWHX KB~paTOB/6/, HSX0-
~11111 npOC'fpaHCTB6HH!i6 KOOPAHHaTii HCKp!i 14 HX OWI46KH (11 Xi, tJ. Yi-, t. Zi ). 

EcnH cyuuapHaH omB6Ka KOOMBHaT HCKP!i npeBHmae'f S~aHH!il! ~0-
nycK, TO TOliKa BCKnll'laeTCH HS ~anDHeltmero paCCIIOTpeHHH. 

EcnH B!ip~eHHa (3) ae ~aDT ~ocTaTo'liio TotUiwc aaa'leHHit ~na · 
DpOCTpaHCTB6HH!iX KOOMHHa'f ( Xi , . Yi . , Zi ) , TO ~nH K~~oro HCKpO
BOrO npoue~yTKa ayxuo onpe~enHTD nonpaBKH K.Bs'lHcnaeuHu aaaqeuuau 
K08~BUH6HTOB ( Fxi , Gxi , Fyi H Gyi ) HnH S~aT~ YSTPH~ npe-
o6paSOBaHHll ~n:H nepeXo~a OT nneHKB K DpOCTpaHCTBY. ·· 

B STOU.cn:yqae ~n:H Ka~~oll HsuepeHHOl! TO'IKH HY~HO HSll'fH HOIIep 
IIICKpoBoro npouezyTRa. l{na aaxo~eHHH aouepoB HcRpoBwc npouesyTKOB 
(pHc.4) nporpauue s~aeTCH Ta6n:Hl{a KOOMI4HaT ueHTpOB npowezyTKOB 
II llaKCHU811DH0 .ltODYCTIIIIIHll paa6pOC H3116p6HHWC.T0'16K OTHOCIIIT6nDH0 
1{6H'fpOB BCKpOB!iX Dp0116ZYTKOB. CpaBHHBaH 3Ha'16HHH KOOp,ltHHaT HS06pa
Z6HHll HCKp C COOTB6'fCTBYil~IIH B6nH~HauH S~SHHOH Ta6nH~Ii, CDeUH
am.HaH no,Jtnporpauua aaxo,JtHT aouep cooTBeTCTY!llllero npoueJKyTKa, no 
KOTOpouy onpe~enHilTCH SHa'leHIIIHDODpaBOK K KOOp,JtHHaTaM HS06pallt6HHH 
TO'IKH B pa6oqel! nn:OCKOCTH Bl!Z KOS~HUH6HTau ~paBH6HHit nHHHH pe
KOHCTPYK~HH. 

B CBHSH C T6Y 1 q'fQ Tp6KH CD6KTp0116Tpa COCTOHT 113 OT~enDHiiX 
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II 

I ii 

. . -- . . . - . 

HCKp,.paa~eneHHHX npoueayTKaYH HaBeCTHO~ ~HHHa, a~aqa:noucxa co-
OTBeTCTBYilllllHX HS06pB:KeHHi.t.Ha CHIYKax CTepeonaplli CBO,ltli!Cfl K B~aqe 
onpe~exeHHH HOYepOB HCKpOBUX npoYe&yTKOB ,ltXR K~O~ HSYepeBHOI 
·,oqxu. 

§ 4._ KeTo~HKa onpe,eneHIH napaueTpoB orpeKOB 
• B woTorpawHpyeuou o6~eue YCTaHOBKH 

TpaeKTOpHIO aapaxeHHO!.t qacTH~ B YarKHTHOY none YOXHO onpe~e
nHTD, a~aB nH!D cne~y~ napauetpoB B nepBol (no aanpa»neB~Ill 
~BHX6HHH qacTH~) BOCCTaHOBH6HHOI TOqxe TpeKa: 

+~- yron.HaKHOHa TpeKa K ropHSOHTallDHO~ nnOCKOCTH; 
~jB- yron Y6K~Y HOpYanDIO K TpeKy B ropHSOHTanDHO!.t nnoc~OCTH 

H OCDID X-oB i . 
C} r~e A, B, C - KOOp~HHaTY nepBOlt BOCCTaHOBH6HHOI TO'!UUI 

A HnH B - Tpexa; . 
I/P, r~e P - HYnynDc qacTH~Y. 

J{nH onpe~eneHHH napaYeTpOB Tp6Ka no peayn:&TaTaY 06Uepa ero 
npoeK~H!.t Ha CTepeOCHHYKax H K·aop,l{HHaTaY BO.CCTaHOBJ16HHUX npOCTpa.Jt;
CTB6HHWC Toqel( HCnORD3Y6TCH 116TO,l{HKal H3ROlE6HHa.Jt B pa60T6 /7/, C 
TO!.t .ID1ml> paaHH~en, qoro npH HHTerpHpOBa.JtHH YPaBH6.HHI ,ltBHJ:6HJ4H He . 
YqJI'fUBaDTCH noTepu aaeprzu. 8Ta ueTO,ltHKa-noaBoxaeT·yqzTunaTl> xo
op~HHaTHYill SaBHCHIIOCTD BC6X TpeX KOYnOHeHT YarHHTHOrO nona B ,l{a6T 
XOpomHe peaynDTaTY ~nH 60RDmHX H60,l{HOpO,l{HOCT6i.t UarHHTHOrO nonH B 
cauuaeuou o6~eue /8!. - . 

CyTD HCllOnDSyeuoro Y6TO~a SaKXIOqaeTCH B HaxOQeHHH IIHHHUanD
HOrO aaaqeHHH BYPaJ:6HHH 

AI 2 
w = .2: di ' 

i.=1. 

a,l{ec:r.: N - qzcno l4auepeHHHX Toqex aa ~Byx npoaKUHHXi 
di- paCCTOHHH6(llO nepneH,ltHKynBpy) OT np06KUHH TpaeKTOpiH 

qacTH~Y B llHOCKOCTH CHHYKa ,1{0 i-o!.t HSYepeHHO!.t TOq
KH TpeKa, BYP8lE6HHOe qepea nonpaBKH ARB KaxAOrO HS 
nHTH BYmeynOYHHYTHX napaueTpOB. 
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B -- xaqetTBe aailanHBX BJiaqeuit aTxx· ·napaueTpoB i!i:noriayDTc·a 
aaaqeHHa; iioJiYqaaHHe :npm npolleAeHHH -qepes' BoccTa.Ho:Bneuya iow:a-. 
TpeKa'BzaToBo!.t jziiiHit: · · • · -- :. · .. : -- -. " •;'. ~; · :. ·· 

llpH BHqucneHHH aaaqeHBI di npoctpaHCTBSHHHe xoop,ltHHaTH Toqex 
TpeKB., BHqJotCnff6YH6 nyTell HH~erpHpOBa.JtHH ypaBHeHHI ,ltBHZeBBH B i!eO,ltBO

pojaou uarHUHOK noxa, npoen:apyi:lTcll li:a nnocxocor:& cpotonnelici:K;:Bxa
-qecTBe napaueTpa HHTerpHpo:sa.JtHH · Ba nepBoi H~ep~Hc CSepe-.rca paccTo
HHHe-·ile:&AY iByui nocne,ltoBa~enHHIIH -.rowBliH Tpexa ( ~ s h llepBoe 
npH6Jm&eHH6 ,ltllH npoc-.rpa.KCTB6HHUX KOOp,ltHHa'.r HCKp aax'o,ltHTCR ny-.reu 
pemeHHR cucorauH ypa»aemil (3) • Ecu :ilenJotTD&Ha 4 s ieQy .ltBYMH coce,lt
HHUH Toqxaull npeBI>IIIlaeT 3aAaHHwl ]tOnycK~ TO HH'.r6pBaX . HKT8rpHpOBa:..:· 
HHH ,lt6nH'.rCH H~ H8CKO.liJ.KO no~HH~8pBallOB. KaKCHUWHOe aaaqeH.8"11a-
ra JlH'.rerpHpOBB.HHR. aaitaeTC.H B- 6llOKe HHif}OpllaUHH CRINS. . 

OnpeAeneHHe napaueTpOB orpeKoB npoHaBOAHTCH B cxe,l{yDII{el nocne-
.ltOBaTe:ll:&Hocr~: . 

I. llepes BOCC!8JlOBJ16BBH6 KOOp]tliBa'.rhl'.rOqeK JI8TO,lt011 H8HII8!GmHX 
KBa,l{pa'.rOB npOBO,ltH'.rCH BIHTOBaR.nBHIR a·Bhlq}tCXHIOTCH ee napauetphl 
B Haqax:r.HoA Toqxe rpexa: PB.ltiYC KPIBISHhl • ~Ba yrna. · 

2. BHqJICRHDTCH nonpa:BKH K nap8JI6TpaY BHBTOBOlt DHBH B np~,lt
nonOll6HliH1 qTO :sepTI4K8.Jl:&HaH KOllnOH8H'.ra llarBHTHOro nOnH.Hz .B.ltOnD 
TpaeKTOpHH qaCTH~ nOCTORHHa .H paBHa saaqeHHIO Hz . B Cpe,ltH8)l. TQq
K6 TpeKa •. BJIHHHHe PB.ltHa:ll:&HHX KOIIUOH8H'.r nOXH Ha 5T01t1. 3Tan.e Be. yqu
'.rHBa&TCR. 

3. nonpaBKH K napaueTpau orpexa onpeAenHDTCH c yqeToltl xoop,ltH
HaTHo!.t SaBHCHJIOCTH BC6X KOIIUOH6HT UarHHTHOrO llOnH.· 

~Tep~OHHai.t nponecc nOBTOpaeTCH ,1{0 T6X nop 1 ~OKa CYliUa SHa
qeHHI nonpaBOK He CTaHeT UeH:&me S~a.KHOI. 

§ 5. MeTOAHKa BsqwcneHHH napauerpoB -.rpeKOB 
B genpe MHmeHH 

B CBHSH C TeY, q'fo IIHmeH:&, B KOTOpOI o6pasyDTCH perHCTpHpye
·Yhl6 cneKTpouerpou co6hiTHH, HaxOAHTCH aa npe,ltenauH cpoTorpaif}Hpyeuoro 
o6~eua, napaueTphl -.rpexo:s, onpe,ltenBeuye npH reoueTpHqecxol peKoH-
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CTpyKUHI438'14CKJIJl'ieHHeJIHYnyJII>COB 1 ,0TJIH'i81lTCH OT COOTBeTCTBYillltHX 
3Ha'ieHH~ B TO'IKe po~eHHH. lttaYeHeHHe 'n-apaYeTpOB np'z ;ttllH:&eHHH qac
THUH OT YHmeHH K cneKTpOYBTPY B OCHOBHOY o6yC.llOBJieHO TOnorpa~HBI 
YarHH'lHOrO. nOJIH B 3TOlt OCl.llaCTH .~ - - - , . - ·. 

· · llpH KHHewaT»qecKo~ H;tteHTH~HKausH coClHT»l Heo6xo;ttsuo aHaTI> 
napaileTpH 'rpeKoB coClHTHH :a ~a 'IKe -l!aaituo;tteitc'TBH~, JtoTopM :a ;ttaJII>-
He~meu CSy~eT B83111118TI>CH B6p81HHOit C_O-ClHTH_H~ . ·. . . 

B nep:aax aKcnepHueHorax·Ha YHC-5 CSy;tteT Hcnon:Dao:aaTI>CH uHmeHI>, 
;ttJIHBa XOTopol .no ny'IKy ,COCTaBMeT 'o, 6, CJI. 1 H 'noaorouy B KaqecTBe 
Hy.ne:aoro npHClnneHHH ;tt.llli ._,. Y. ~olt Koop;ttHHaTH :BepiiiHHH coClHTHH · uoauo 
B3HTI> COOTBeTCTBYillll.Yil KOOp;ttHHa'ry UBHTpa_KHmeHH 14 Blit.IHCJIHTI> napa
YeTpli TpeKOB coClbiTHH. B oKpecTHocTH _ aToit' TOtDtH. HanouHHM, qTo x H 

' . ' . . . . ~ : . -

Z -all KOOp;ttHH8Tbl BepmHH!i 3~81lTCH BY6CT6 C napaueorpauH ny'IKOBOrO 
TpeKa •. 

ltiCXO;ttHbiYH ]:taHHbiJIH ]:IJIH BHqHCJieHHH napaueTpOB TpeKOBB UBHTpe 
J.!HmeHH•HB.lllillTCH ero napaKeTpH B_nepBOlt :j!OCCTaHOB.lleHHO~ TOIIKB, pac
CTO!IHHe OT Hee JtO UeHTpa JIHmeHH,H mar HHTerpHpOllaHHH. 

no HCXO;ltHW ;ttaHHHY BH~CJillllTCH BBJIHTmHll·,. onpe;tteJIHillllHe TpaeK
TOPHil orpeKa, B .. TOIIK6 1 y;tta.neHHOit- OT HS~JII>ilO~ Ha paCCTOHHHe, paD
HOe mary BHorerplipci:BaHHfi,H' T.~~- llpouecc npo;ttouaeTCH ;tto orex nop, 

,.noKa . KOOPJtHH8Tii TeKyJilelii _TOWH Tp6K8 He COBna,nyT·. C KOOp;ttHH8T8YH 
ueHTpa JiimeHB c aa,naif'aolii TO'IHOCTI>Il. . 

IIapaueTpll,· onpe~enHDuiHe 'ipaeKicipHii 'qacTHUbl :a uarHBTHOY none, 
BHqHCJiflllTCll nyTeJI pemeHH!I CJI6JtYillll61 CHCTBYH ypaBH6HHlt: 

dN ·-
x=0.0002998(H ·N--H •N )---a:s"· p y z . - z y . 

dN. 
~d = 0.00~2998 (H •-N _ H • N ) 
aS- z x · X - z · 

dN 
z = 0.0002998 (H • N _ H • N 

--a:8" p ,X Y y Z 

dX 
--;m- = Nx 

-£-=NY 

dZ _ N 
--em- - z 
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(4) 

J 

3Jt6CI>: 

Hx; Hy 1 Hz 

p .;. 14uiiyn:Dc ·liaCTHUH, • . ~ - - _,, . 
- KOJinOHBHTH: UarHHTHOrO- nO.llfl • B ~Oillte ( X t Y t Z -) t . · 

Nx' NY' Nz 
- HanpaBJIHilDtHe · Koc_HHYCH TPBKa .. B · TO liKe •- (-x .-., Y , · z ) , 

s - ;tt.nRHa ;ttyrH ue~y ;tt:ayufi coce;ttHHKH.TOIIKaKH TpaeKTOpHH. 

9Ta cHcT~wa pemaeTCH JleTo;ttowPyHre.:..KyTTac nowouu.11 CTaH;ttapT
Hol no;ltnporpauMH ·INTSTP • IIpm ~Hao:ae aTolt n-o;ttnporpauwa: :a KaliecTBe 

< - • ~. "' 

napa»eTpOB 3a;tt8eTCH: 
.. - qHCllO ypaBHeHHI, B ilameu cnyqae - meCTI> · ~ ,. -

- mar- HHTerpHpo:BaHHH, B Hameu cny'qae· npHp8JileHHe ;ttyrH DS. 
J 

- ;ttJI14Ha. orpae,KTOpHM - S , O'l'CliH'l'HB86YaH OT HalffiJII>HOlt TOIIKH 

orpeKa j 
- J.laCCHB auaqeHH£1 ].tllH siuiHCHYHX nepeueHHHX ( N 1 N , N , X: 

Y , Z ) t BblliHCJIH6Mblx no;ttnporpaliJIOlt B TOillte ~ +y DS zj 
- Haa:aaHHe no;ttnporpa»uH, B!lqHCJIHillllet.l aHaqeHHH npaBI:IX qacorel.t 

ypaBHeH!4lt CHCTElYH ( 3) :-

IIo;ttnporpaYYa INTSTP 38J181ifleT BeJIHqHHY S · Ha S + DS 14 l!H
.qHCJIHeT-3HaqeHHH.3aBI4CHYHX nep6JI6HHHX B HOllO£\ TO~e TpaeKTOpHH. 

B peayn:I>TaTe HHTerpHpOBaHHH ypaBHBHHlt ;ltl!HXBHHH YH nonyqaeu 
napa»eTpH TpeKOB COdHTHll l! 0Kp6CTHOCTH Hyne:aoro npHClJIHXBHIIIH ~Jill 
KOOp].t!4H8T Bepm14Hbl. nanee C nOKODU>Il CTQH].t8pTHOlt nporte;ttypH·/II/npo-
143BO].ti4TCH yTo'IHeHHe KoopJ.tHHaor :aepmHHH coClsTHH 14 :asliiiiCJIHilTCH pac
coroHHIIIH BCBX orpeKOB COClH'rlllll OT'Hait].teHHOI BepmHHH. 9TH paCCTOHHHH 
:a ].tan:I>Helmeu »oryor CSHTI> Hcnon:DaoBaHH Ka.K ].tJIH :auClpoca ~ouo:aax orpe
KOB, 'rSK 14 ].tJIH BbiCsOpa. HC'l'HHHOI Bepmi4HH 14 COO'rB6TC'rl!Yill!l6rO elt nyq-
KOBOrO orpeKa nplll HaJIHt.IHH B HCXO;ttHHX ].taHHHX, 0 COClHTHH H6CKOJII>KHX 
orpeKOB nylllta. 

§ 6. K14H8JiaTHqecKaH H~eHTH~I4K8yBll COClHT14t.l 

PaCCJIOTpHK KHHeYa'rHqecKyll H].t8HTH~I4KaitJIIl COClHTH" Ha npHYepe 
KorepeHTHoro po~eHHH. 

Cnylial4 KorepeHorHoro po~eHIIIH n!4oHoB nHoHaKH 

rr +A -ii+~rr+/1.+11 
XapaKT6pi43Yil'rCll ~eY, qoro H;ttpO A ocoraeTCH l! OCHOBHOIICOCTOHHHH 1 H 
nepe;ttaBaewlla eMy Hwny.ni>c JlaJI. Ta.KHII oClpaaow, KHHewaorHqecKaH H;tteH-
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T~~HKauHft B STOll cnyqae CBO~H~Cft K B~SHSHHD COClUTHI C M8XUM 3Ha
qeHH611 uwnym:.ca, nepe~aBaeuoro fl.ItPY o~~aqu. 

TipH pemeHHH STOtt a~aqu npOBepaeTCH COOTBSTC~BHe napaM6TpOB 
TpeKOB COCiH~Hft B Toqxe B3aHIIO~eiCTBHft 3~aHHOI rHUOT636. ITO~ .rH
UOT630K UOHHlo!86TCft UpHCB06HH6.KOHKp6THI:lX aaaqeaHI 118CC qacTHUaM, 
o6paayD~HM ~aaaoe Baauuo~elcTBHe, c yqeTOM aaaoao~ coxpaaeaza. 
lis Be ex aaeiopoB. qacTHU, y~oBneTnopallii!MX yptiBiieauaw cBfiaz·, Bl>ICiHpa
eTca Haeiop, HaHnyqmzy oeipaaou COOTB6TCTBYll~ll SKCnepHIIeHTalii>HUII 
~aHHHM. B KaqecTBe KPHTepza cooTBSTCTBHH zcnom:.ayeTca KpHTepzlj(~. 
Haxo:a:~eaze· MHiU11!8..ThHOro 3H8ll6HHH _tt- . npOH3BO~HTCH .c UOMOIIU>D 116-
TO~a aeonpe~eneaaax YHOEMTenei ~arpaa:a:a. Sa aaqanDHOe npzeiHH:a:eaze 
Ciepy~CH aaaqeHHH napaYeTpOB Tp6KOB COClHTHft B TOqKe BB8HIIO~ellCTBHH. 

KzaeuaTHtiecKan H~eHTH~HKaUHa coeiaTHI npozaBo~HTCH nporpauuon 
B cne~yll~en nocne~onaTenDHOCTH: 

I. naaaue o napaueTpax TpeKoB coeiaTHH aaaocHTCH B cneuzanD
aue uaccMBH, aaaNBaeuHe ~HTCiaaKauH. 

2. ButiHcnHilTCH aaaqeaza fte,l{ocTaJO!Ilero n~oomym:.ca H ero omHCiKa, 
KOTOpHe npHnHCNBaJOTCH H~py OT~al!H. 
. Ecnz BeHHtiHHa ae~ocTaJO~ero Hunym:.ca npenamaeT era omHCiKy 
B a~aaaoe tiHcno paa, co6NTJ.e ae nponepaeTcH no rznoreaaJJ. B sTou 
CHytiae Ha H6HTY peayHDT8TOB 38UHCNB8lOTCH TOHDKO peayHJ>T8TH peKOH
CTpyKUHH, He~OCT81ll!llHH HYUYHEOH ero omHCiKa. 

3. B COOTBeTCTBHH.C THUOY 8H8HH3Hpyeuoro COOHTHH HS ClHOKa 
rHUOT63 BHCiHpaeTCH HYlltH8H rHUOTeaa H COCTaBnaeTCH CUHCOK HOL!e
pOB tilHTCi8HKOB ~1Ill BHCipaHHOil runoTeaa. 

4. ITpoBepaeTca cornacue aKcnepHueaTaHDHHX ~aHHHX c aaKoaou 
coxpaaeana saeprnz-zunynbca ~na BHCipaaaon rznoTeaa. Ha arou arane 
UOIIHMO BeHHtiHHH v>(£ HaxO~HTCH YTOllH9HHH6 3HatieHHH napat.!eTpOB Tpe
KOB H B,Itpa OT~al!H C OillHCiKaYH. . 

5. B COOTB6TCTBHH C .a~aHHHIIH KpHTepHHMH OTCiHpaiJTCH cnyqaz 
KorepeaTaoro pox~eana nzoaoB niioaauz. . ~n:~> 

, ', ~ ~ 

PaccuoTpeaaaa uero~HKa uoxeT npuueai=iTDCH n ~irnn~eHTH~HKaUHH 
COClHTHll ~pyrHX THUOB aaanorHllHOll TOnono~Hll B coo~BeTCTBHH C aaia
Baeu{n.z rnnoTeaauH. lhtcno TpeKoB B aaa~i:mpye~o~illc coei~THHX onpe.: ... 
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~enaeTCH paaue~B.liH M8CCHBOB 1 OTB6~6HHI:lX ;zpm 3aiiHCI!_ peayXDTaTOB 
peKOHC~pyKUI!H. 

§ 7. BJIOKI! HH<f!OpMa!Jl!H lil ;ynpaBXfti?!H6 KapTY 

Tiouliluo peaym.~aTOB zauepeaun nporpauue SPARKS aeoeixo~Hilo 

a~aTb cne~yll~e ~aaase: 

napaue~pu on~HqecKott CHC!aMY yc~aaoBKH H TaeiHHUH nonpanoK; 
KOOp~HH8TN penepHYX Toqex OUTHqecKol CHCTeMY H CHHMaeuoro 
o67>eua; 
TonorpawHll uarHHTHoro nona B paeioqeu oei7>eue ycTaaoBKH; 
KOOp~HHaTN H paaYep MHmeHHi 
CiJIOK rHnOT63j 
KpHTepHH O~Ciopa ~peKOB 1 npHH~HeJta~ COCihlTHilj 
KpHTepHH OTCiOpa COClYTHi "~HH C~aTHCTHqecKoro aHMHaa; 
Haeiop paaHOOCipaaHYX KOHCTaHT (YaKCHMaXDHO ~onyCTHMYK paadpoc 
H3M6p6HHYX ~oqeK TpeKa 0THOCHT6nDHO ero TpaeK~OpHH, TOllHOCTDo6-
yepa penepoB, ~oqeK TpexoB H T.~.); 
na~aue~p"' nyqxoBoro TpeKa. 

QC)uqao CiXOKH HHtl!OpYaUHH a~aD~Cll Ha nep~OKapTax 1 T.K. B Ta
KOM cnyqae flOnb30BaT6Hil HaHCionee Y~OCiHO BHOCHTD H3116H6HHH B 3~a~ 
B86MY6 HM B6JII!llHHY. 

nna Kaz~oro SKCUepHM6HT8 COC~aBnae~CH Haeiop CiHOKOB HHtilOPMaUHH. 
flepBHS.;ztBe Kap~H Haeiopa HBXHD~Cft H~eHTHtilHKaUHOHHHMH. HaHHX yKa-
3YB86TCH aaaBaaze aaeiopa (uepBaa neptlloxapTa, cToneiQH I~).· aouep 
3KCnepHM6H~a H npe~enY H3M6H6HHH HOYapOB COCiYTHI, K KOTOPHM OTHO
CH~CH ~aHHiil Haeiop (BTOpaH neptlloKap~a, CTOHCiUY I-5, 6-!5, !6-25,· 
COO~B6TCTBeHHO). ECnH CTOXCiUY 6-!5 H !6-25 BTOpOl KapTY Haeiopa He 

·aanOXH6HY1 · STO 3Hal!H~ 1 ll~O Haeiop OTHOCHTCH KO .. BCeM 06paeia~YB86MYM 
COCiY~HHM ~SHHOrO SKCnepHM6HTa~ 

K~HI CiXOK HHtl!OpMaUHH COCTaBXfteT OT~eXDHYll rpynny nep~oKap~. 
Ha nepBol KapTe CinoKa yKaaYBaeTCH ero aaanaaHe, qucno a~aaaux 
B 6noKe BenHQBH H ~opuaT ~HH HX CQBTYB8HHH. 

CToneiey I - *• aa KOTopol cne~yllT nHTD nycTux.cToneiuoB. 
•, 

CT. 7-12 ~ aaaBaaHe CinoKa. 
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CT. !3-20 - liHCliO a8.Jta.HHbtX B 6noKe B6nl4tmH •. 

CT. 22-70 - ~opuaT ;ztna CliHTblBaH14H ;naHHblX c nocne;ztyil~·nep~o
KapT 6noKa. 

0CT8liDHhl6 KapTbl cinoKa np.0614B811TCH.;B COOTB6TCTBHH C !J!Op118TOY1 

sa;ztaHHhlll HanepBo" KapTe. 
· B nX>6ou Ha6ope nocne nepBwc ~Byx KapT ;ztOJll!IHbl pacnonaranca 

nep~oKapTbl 6noKa CRlNS , a sa HI4Y ;ztpyrHe 6noKI4 B nll6oit nocne;ztoBa
TenDHOCTH. 

CONV - KOHCTaHTbl~ ynpaBliHil~e HTepa~HOHiiW npo~eCCOlol npH 
onpe;ztene'H14H YHHH»y:Ya ../~. · 

HYPMIS - Cni4COK rl4llOT63, KOTOpble npOB6pHilTCH nporpauuoi '"npH 

14;zt6HTI4!J!HKa~MH C06blTI4~. 

BEAM - napaweTpbl ny~oBoro TpeKa. 

Tonorpa~z-a~waruH'ifioronoml'~38i~aeicfi~l36noKax--liH~opwa~l4 

FIELD (Hz)' RFIELD 14lii4 ·XFIELD 14 YFIELD ( HR HnH Hx ~ Hy ) 

L P~agccwoo:rpH~UtaHHblt3~'-3M8B,S.6~hl_E!_np~rp_auue B OCHOBHWC 6noKax MHtj)opuaiUut. · · · · · · · ··· · · · · ·· · c · ~===~==:::-.-~---c=d=---- , MarHHTHoe-none-yo:m:eT-6su.-aa:zta.H011'1!14;zte-KOHCTaHTt"'IIOni4HOYoB-~··-· -

C0NS -· P83H006pa3Hbl6 KOHCTaHTbl,HCU0liD3Y6Ybl6 B paani4~WC HnH Ta6nl4~. '· . 
no~nporpawuax~ K HI4Y OTHOCHTCH: TO~OCTD 14auepeHHH penepawc· ToqeK llpH aeo6xo~I4MOCTI4 aaaqeaHH KownoaeHT uarHHTHoro nona uo:m:-
M TOlleK TpeKoB, ToqHocTD MauepeHI4H Koop~MHaT B nnocKoCTH nneHKM, ao TaK:m:e 3a;ztaB8Tb aa uarHI4THOii neHTe B y~o6How :ztna noiLaoBaTena 
paCCTOHHH6 06l>eKTHB-Uli6HKa, "ilp6;zt6nbl M3116H6HMH KOOMHHaT MS06paze- !f10pii8T6 ~ B 3TOY Cnyqae IIOTp~6yeTCH BKJliJqHTb B nporpauuy ':ztOiiOliHI4-
HHii TOli6K TpeKa B pa6oqe~ UliOCKOCTH, Y8KCHY8liDH0 ~onyCTMMhl~ pas- T6nDHYil no~nporpauuy ;ztliH Ctn!TblBa.HHH ;!taHHWC 0 none C YarHI4THOit li6H-
6pOC ue:m:;zty ;ztBYYH COC6;ztHHIIH H3116p6HHHMM H T.;zt. Tbl H.HX aanHCH B COOTB6TCTBYil~6 118CCHBR 06mHX 6liOKOB •. ECnH ~op

Y8 aanHCI4 :ztaHHWC oo:rl!HqaeTCH OT CTa.H:ztapo:rHoit,·To aysao BHeco:rH co~ 
CAMERA ..;. npOCTp8HCTB6HHbl6 Koop.z;HH8Tl:l tj)OTOKauep~ 

MEDIA -·noKaaaTenH npenouneHHH H TOlimHHhl cpe~, qepea KOTOpb1e 
npOHBBO;ztHTCH tj)OTOrpa!J1HpOB8HI46, BKliiJqaa pa60l1Yil cpe~y. 

FIDCAM - Koop;ztHHaTH ( x , Y ) penepoB BHyTpeaaero opHeHTHpoBa- · 
HHH B nliOCKOCTH !J!OTOIIli6HKH. 

FIDUPL - KOOp;ztHH8Tbl ( X, Y , Z) penepOB BepxHeli IlliOCKOCTH 
aneKTpowarHHTa. 

FIDLPL - KOOp.itHH8TU (X ·, y , Z ) penepOB HHlltHe~ IlliOCKOCTW 
aneKTpouarHHTa. 

.CAMLIM ,- KOOMHH8Tb1 qacTell CHHY86YOr0.06:&eua, tj)OTOrpatj)Mpye
MOropaanH~blLII4CT6peonapaLIM B pa6oqell nnocKOCTM. 

GUPNUM - KOOp;ztHH8Tl:l ~eHTpOB 3830pOB YO~ynell HCKpOBWC K8116p. 

l.SCUR.V ..:. KOHCTaHTbl, zcnonDayeuHe nporpauwo~ npH onpe~eneHI411 
napaueTpoB TP6KOB B Heo;nHopo~HOY uarHHTHOY none. 

CONVEX ,-:: B8liM'IHHbl, H606XO~HYb16 ;ztliH Bb1tn!Cli6HHH KOOp~I1H8T Toq
KI4 B3aMYO~eitCTBI4H 14 napaM6TpOB Tp6KOB B 3TOH TO'IK6. 
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OTB6TCTBYil~l46 H3Y6H6HI4H .B IIO;ztnporpaYYbl BblqJ4Cli6HHH KOYUOH6HT Mar-
H14THOrO nOliH. B 38;lt8HHOi!. TO~e. . , . . 

YnpaBliHilml46 KapTbl onpe]t6liHilT pe:m:Hu·pa60Tbl nporpawllbl 14 OT;lt6liD~ 
HblX no;ztnporpauu, ynpaBllfillT KonHqecTBOY Bbl;ztaBaewoa Ha neqaTb HH!J1op~ 
ua~H, noaBoliHilT nponycKaTD aa·neaTax c 14CXO;ztHbluH·;ztaaaswl4 H peaynD-
TaTaMH cqeTa o:rpe6yeuoe q»cno aanl4cea. · 

3a;zt8B86Y8H Ha ynpaBliHil~eA.KapT6·HH!J10plla~H 110llt6T COCTOHTD H3 
O:ztHOrO CliOB8 (ycnOBH6) 14 ;ztBYX ~~p, He Ctn!T8H H83B8HEH K8pTbl. 
YnpaBliHil~l46 KapTbl npo6HB8ilTCHH tn!T8ilTCH B O;ltHOY !J10puao:re 
(2 (A6,4X), 21 IO).YnpaBnHilm!46 KapTbl pacnonarailTCH B Kono;zte neptl)o
~apo:r II0liD30B8T6liH nep6;!t dnoKaWH HH~opua~H 14·3Sx8Htn!B8ilTCH KapTO~ 

. FINISH • llopH:ztOK_ Cli6;ztOBa.HHH ynpaBliHDmHX KapT He HYEl6T BHrlli6Hl4H. 
B H8CTOH~ee Bp611H B nporpauwe HCnOliDBYilTCH cne;ztyllJiuie.ynpaBliH..;. 

11~6 KapTbl: . 
DATE 

TITLES 

LIST 

- yKaBb1BaeT·;ztaTy cqeTa (paapH;ztb1 2!-30). 
- YK83UB86T nporpawMe yCTpOIC!B0 0 C KOTOporo HYXHO· 

CliHTUB8Tb 6liOKH HH~OpYa~H.· 
- ynpaBnHeT KOnHli6CTBOlol Bbl;ztaB86YO~ Ha neqaTb HH~OPY~I4. 
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B nporpauue SPARKS HCnOJibSYDTCfi·CTaH~apTHUe ynp8Bnam~e Kap
'1'1:1 CHCT6MH nporpaMM o6pa60TKH ~aHHHX C XH~KOBO~OpO~HHX nyaupbKO-
BHX Kauep /II,I2,I3/. . . . 

§8. 0CHOBHH6 aTanH pa60TH nporpaM»H Ill ee 
opraaHaagua. 

Pa~oTa nporpa»»H Ill o6pa60TKa C06UTHA npOHSBO~HTCfi B cne~yD
~e~ nocne~oBaTen»HOCTH: 

- BBO~ 6noKOB HH~opuauuu, BKnmqaa Tonorpa~Hm uarHHTHoro nona, 
Ill aanHCh HX B »aCCHBH 06~ 6XOKOBi 

- qTeHHe Ill pacmH~pOBKa peaynhTaTOB HSLI6p6HH~ Ill npHCB06HH6 HM 
COOTB6TCTBYD~X_M6TOK; 

-o6pa6oTKa peayn»TaTOB o6uepa penepuux ToqeK, npeo6paaoBaHHe 
HaUepeHHHX KOOp~HHaT.HS nnOCKOCTH nneHKH B pa60~D nnOCKOCT», yqeT 
HCKaXeHH~ 1 BHOCHMHX OnTHqeCKOA CHCT6MOA; 

- peKOHCTpyKUHH TpeKOB B ~OTOrpa~HpyeMOM 06~eye ycTaHOBKH 
(BUqJIICJI6HH6 npOCTpaHCTB6HHHX KOOp~HHaT HCKp 1 COCTaBHHD~X Tp6KH 1 

onpe~eneaue napaueTpoB TpeKoB B nepBHX BoccTaHoBneHHHX To~ax); 

- KOHTpon» KaqecTBa peKoHCTpyKUHH co6HTHa, BH6poc cnyqa~HHX 
~OHOBHX TpeKOBi 

- no~roTOBKa ~aHHHX.~na KHHe»aTHqecKoro auanuaa (~opYHpoBaaHe 
6aHKa ny~OBOrO TpeKa Ill ~HT6aHKOB Tp6KOB C06HTHH)i 

'' ? ', ,· • 

- KHH6MBTJIIq6CKHti'aaanua C06HTHH no.aa}:taHHHY rHnOTeaau; 

- BUqJIICJI6HH6 B6~JIIqJIIH 1 KOTOpue Tpe6yDTCH ~nH CTaTHCTJIIqecKoro 
auanuaa aKcnepuueHTanhHHx ~aHHHX, 111 HX omu6oK, ~opuupoBaHHH uaccu- · 
Ba c peayn»TaTauH peKoHCTPYKuHH 111 H~eHTH~HKanuu co6uTHH H aanHCh 
ero Ha YarHHTHyD JI6HTy. 

~na y~o6CTBa pa6oTu c nporpauuo~, o6nerqeuua BHeceuua B uee 
paanuqaoro po~a HSM6H6HHH Ill HCllp8BJI6HH~ 1 a TaK~e ee »O~epHH38UHH 
TeKC'l' nporpaJUIH SPARKS Ha anropHTMHqecKOJj HaUKe ~OPTPAH 79/ paa~e
neH ua OT~enDHue ceKUHH 111 Kono~u. Ha KoTopux c nouo~m cneuuanh-
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HOti nporpaYYH pe~aKTRPOBaHHH /2/ YOXHO C06HpaTh Ill nepe~aB8Tb Ha 
TpaucnaUHD HYXHHH BapHaHT nporpaYYH. CeKUHOHHHH BapHaHT nporpauwu 
sanHcHBaeTca aa uarHHTHYD neHTY B BH~e TaK uaaHBaeyoro PAM~anna. 

§ 9. CTpyKTypa.H _ceKgHH PAM-ffiatina nporpaYYH 

PAM~attn nporpauuu SPARKS cocTaBnaeTca no o6~u npaBHnau/2/ 
Ill COCTOHT 1113 0'1'~6nDHHX C6KUIIIH 1 KO'l'Opue,B CBOD oqepe~b 1 COCTOHT 1113 
Kono~ (no~nporpaYu) 111 nocneMBaTenDHOCTeti (rpynn nep~oKap_T c one
paTopauu ~OPTPAHa). CeKu~m PAM~attna pacnonaraDTCH ua uarHHTHoti 
neHTe B cne~ym~eY nopa~Ke: 

YnpaBnam~1e ceKgHn ( *PAMIS, ~WMIS 5). 8TH ceKUHH npe~aaaua
qeau ~na c6opKH H~Hott BepcHH nporpauuu H co~epxaT ynpaBnam~He 
KapTU C HaSBBHHHYH C6KUHI 1 KOTppue Hy~HO HCllOJih30BaTb. B cnyqae 
H606XO~HYOCTH llOnDSOBaTeJib LIO~eT BKJliJqJIITb B COCTaB PAM- ~attna CBOH 
JIHqfibl6 ynpaBJIHil~e C6KUHH 1 HCllOJlbSYH CTaH~apTHH6 nporpalollolbl CepBHC 
V. pe~aKTHPOB8HHH YOHH'l'OPJ!OI CHCT611H 11~y6Ha11 /!0/. · 

CeKgHH Ha6opOB ~eKnapaTHBHHX onepaTOPOB ( SCDES ) .8Ta C6KUHII 
CO~epXHT Ha6opu ~eKJiapaTH:BHHX onepaTOpClB { C~MM~N .. 1 D IMENSI~N 1 

EQUIVALENCE ) 1 BCTpeqaiJ~lXCH B 60JibmHHC~Be no~nporpauY. 

0CHOBHble CeKgHH. 8TH C6KUH11 CO~epllta'l' ynpaBJIHKl~6 llO~nporpaYMH 

111 no~nporpauuu, npoHaBo~a~e onpe~eneaaue.BuqucneHHH. 
0CHOBHb16 C6KUHH CO,ztepxa'l' T6KC'l' nporpaYYI:I, pa3~6Jl6HHHH~JIH 

y~o6c'l'Ba pa6o'l'u c HHY Ha OT~eJihHHe no~nporpauuu{Kono~u),.o6~e~HHeH

Hl:le B aecKOJI»Ko rpynn {ceKUHI). B aacTOHJllee Bpeuu PAM~attn nporpa:li-
uu· COCTOH'l' H3 CJie~yillllHX OCHOBHHX C6KUHti: MAIN-,C~ 1 TKPRNT . 

MD~ 1 REC.fjN , TH~IT 1 GENTH 1 FI~TER 1 GENRAL 1 VERTEX, G:w'ru'r, 

FIELD 1 MIKI . 1 PREPAR 1 FlT 1 CXJT H ~p. 

CeKUHfi RECON CO~ep~HT no~nporpaYYH ~Jifi peKOHC'l'pYKUHH npo
CTpaHC'l'B6HHOti KapTHHH C06H'l'Bfi 1 T HFIT - ]tJIH onpe~ilJieHHH napaYeTpOB 
Tp6KOB C06HT!tlfi B HeO~HOpO~HOY uarHHTHOY none~ GENTH- ~Jlfi ·peKOHCT
pyK~HH SJ16116HTOB C06HTHH, FILTER- ~Jlfi 06pa60TKH peayJih'l'8TOB HaMe
peHHJt npoeKUHlt. TpeKOB_ B pa6oqeit llJIOCKOCTH 1 VERTEX- :ZVIH BHqJIICJI6HHH 

.. ,·., 
: ~ - ·. .~ ...: -. 
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TO"'KH BSaHIIIO)t6itCTBHJt 1 fiELD - ;ltllli :BiitmCJIBHHli KOIIIIIOHBHT JaarHHTHOrO 
IIOllli .B SB,ltaHHiiX TOtmax, PREPAR - ;ltllli BlitmCJIBHHli Hllllym.ca Jt;~tpa OT
)ta~.H Bli60pKH rHIIOTBS!i 1 FJT - ;ltJlli IIO;ltrOHKH napaYeTpOB TpBKO:B IIO;lt 
SB,ltaHHYD rHIIOTeay H T.;lt. 

§ IO. ITonroTOBKa KOJIOAii IIOJIDSOBaTenn Allli 
pa60TI:l C nporpa»MOit SPARKS 

llpH pa6oTe C nporpaUIIIOA MOE6T IIOTpe6oBaTDCH KOJIO)ta nep~OKapT 
)tXH pe;~taKTHpoBaHHR PAM~alna, TPaHCllliUHH H nepe)taQB aa c~eT Hcnpas
Jieaaoro BapHaHTa. ITpHBe]teM npHuep ;~tJIR cJiy~aR, KOr)ta PAM~aAJI H 
JlH~HaH 6H6JIHOT6Ka aaiiHCaHii Ha paSHiiX YarHHTBiiX Jl6HTax H1 Kp01116 TO
ro, HYEHI:l e~e ){Be llarHHTHii6 Jl6HTI:l: O)tHa )tJIR HCXO;ltH!iX )taHHiiX, ]tpy
raa JtnR peayJIDTaTOB c~eTa. 

~ NAME MIS 5 

~ ASSIGN LTAPE - Jl6HTa C J!HtmOA 6H6nHOT6KOA. 
xASSIGN FTAPE 03- Jl6HTa C HCXO)tHiiMH ;ltaHH!illH. 
x ASSIGN FTAPE 05 - JIBHTa C peayJIDTaTallH cqeTa. 
x ASSIGN ATAPE 31- neHTa c PAM- ~aAJIOil nporpaYilli. 

[CTaH;~tapTH!iA ] 
MaCCHB II 0-
rpaMilli ViTCIIY 
x CALL PATCHY 
+ BESM, SUP. 

+ EXECUTE. 
+ USE I P:=PAMJS. 

[

MaCCHB nep~o-l 
KapT. )tJIH pe-
)taKTHpOBaHHH 
PAil~aitJia 
+ FILE; P:31001B. 

+ FILE I P:N.flNE • 
. ~ PERSilNAL LIBRARY 
x READ DRUM 

[
C'faH]tapTBHI l 
llaCCBB npo
rpaiiiiU FICIIEIIilR 

x CALL FICMEM.OR 

x EXECUTE 

Ka Tli H 6JIOKI4 
[

yllpa:BJlliiDillH6 ] 

14H~OPYaU14H.IIPO
rpaMYii SPARKS. 

x END·FILE 

H0111epa MarHHTHHX Jl6HT C HCXO;ltHI:l)IH ;!taHHI:lMH (03) H peayJIDTaTa
MI4 c~eTa (05) aB,ltaiDTCR B·rJia:BHoA nporpa111111e. PAM~aln nporpallllli aa
XO;~tHTCH Ha YarHHTHOit Jl6HT6 . C llaTeYaTH~6CKHM HOllepoM 3!'1 HaQBHaH 
C nepBOit SOHI:lo 

ilpH.YaCCOBOM·c~eTe C061iTHit U6Jl6C006paaHO :BM6CTO JieHTii C JIHq
HOit 6H6JIHOT6KOit HCtiOJIDSOBaTD JIBHTY C JIH~Oit 6H6JIHOT6KOI paa;~te -
JIOB /!0/, IIOCKOJIDKY nporpa111111a SP~ cerYBHTHpOBaHa. •. 

nJIH 06cqeTa ;~taHH!iX B STOY CJI;y~e HYEHO COCTa:BHTD CJ16)ty1D~ID 

KOJIO;lty nep~oKapT: 
x NAME VVZT 

x ASSIGN 'ATAPE 50 JI6HTa C JIH~OI 6H6JIHOT6KOI paa)teXOB. 
vASSIGN FTAPE 03 xeaTa c HCXO;ltHUYH ;~taHHiiliH. 
xASSIGN FTAPE 05-xeaTa c peayXDTaTaMI4 c~eTa. 
JrNil LilAD LIST 

~TaH]tapTHHi MaCCH~ 
IJtporpaYilH FICMEM.tlR j 
x CALL FICMEIM)R 

xCALL EXECUTE 

~yllpa:BJIHIDIIU!6 KapTH l 
H ~JIOKB BHmOPilauHB 
nporpauw ~PARKS 
Jf EliD FILE 



3AKnDqEHl1E 

ITporpawwa SPARKS HBHHetcH qacTbD waTeYaTuqecKoro o6ecneqeHMa 
~HH C03~aBa6YO~ B Ha6opaTOpHH BaqucnHT6nbHO~ T6XHHKH H aBTOMaTH3a

. UHH 0Jr1l1!1 CHCT6Ya 06pa60TKH ~aHHWC /I4/ C nHTHM6TpOBOrO HCKpOBOrO 
cneKTpOY6Tpa/I/, 

B CBH3H C OTCYTCTBH6Y 3KcnepUY6HTanbHLIX ~aHHWC C Ml1C-5 pa6o
Ta nporpaMYU npoBepHHaCb 'Ha HCKyCCTB6HHWC C06UTHHX. PH~ aHrOpHT
YOB npOBepeH Ha CHHMKax C meCTHM6TpOBOrO MarHHTHOrO HCKpOBOrO 
cneK'rpoMeTpa. 
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2C 

Y CJIOBJ1.li 06MeHa 

IIperrpHHThi H coo6llleHHH Ol1JII1 paccbiJlaiOTCH 6ecrrnarHo, Ha ocHoBe 

B3UHMHOro ·OOMCHa, yHHBCpCHTCTCM, llHCTHTyTaM, na6oparopHHM
1 

OHOJIHOTCKaM, Hay'IHb!M rpyrrrraM ll OT.UCJibHbiM Y'ICHb!M 6onee 50 CTpaH. 

Mbi O)I(H_uaeM, 'ITO rronyqarenH H3.UUHHH OI1JII1 6y.uyr caMH rrpoHB

nHTh HHHUHa THBY B 6ecrrna THOll IIOCb!JIKC rry6nHKUUHH B )J;y6Hy. B IIOPH.UKC 

OOMCHU IIpHHHMUIOTCH HUY'IHhiC KHHrH, *YPHUJibl, nperrpHHTbi H HHOrO 

BHna rry6nHKaUHH no TeMaTHKe Ol1JII1. 

E.UHHCTBCHHb!H BH.U rry6nHKUUllH 1 KOTOpb!H HUM IIpllCb!JIUTb He cneny

CT,- JTO perrpHHThi I OTTHCKH era reii, .Y*e orry6nHKOBaHHhiX B Hay'IHhiX 

*YPHanax/. 

B PH.UC cnyqaeB Mbl CUMH o6palllUCMCH K IIOJIY'IUTCJIHM HUillHX H3na

HHH C IIpOCbOOH 6ecrrnaTHO IIpHCJIUTb HUM KUKHC-JIHOO KHHrH HJIH 

Bh!IIHCUTb _llJIH HUillCH OHOJIHOTCKH l!ay'IHb!C *YPHaJibl, H3.UU!OlllHCCH B HX 

crpaHax. 

0Tp;eJibHbie·. 3arrpocbi 

li3.UUTCJibCKHH OT_llCJI C)I(CrO.UHO Bh!IIOJIHHCT OKOJIO 3 000 OT.UCJibHbiX 

3aiipOCOB Ha BbiCbiJIKY npenpllHTOB H COOOlllCHHH OliJ!li. B TUKHX Ja

rrpocax cne.D;yer o6H3arenhHO yKa3biBaTb HHneKc JarrpalllHBaeMoro 

H3.UaHHH~ 

Ap;peca 

IlHCbMa no BCCM BOIIpOCaM OOMeHa rry6nHKUUHHMH 1 a TUK)I(C 3anpo-

Cbl Ha ornenhHbie H3.D;aHHH cne.D;yer HanpaBnHTh no anpecy: 

101000 MocKea, 
.r/laellblil no~maMm, n/JI 79. 
H3oameAbCKuil omoeA 
06oeOullellllozo u11cmumyma 
JIOepllbiX UCC/Ie008QIIUU. 

Anpec llJI.!l IIOCb!JIKH BCCX ny6nHKUUHH B llOpH.UKC OOMCHa, a TUK)I(C. 

.UJIH 6ecrrnaTHOH IIO.D;IIHCKH Ha Hay'IHbiC *YPHUJihi: 

101000 MocKea, 
FAaBIIblil no~maMm, n/JI 79. 
Jlay~Ho-mexllu~ecKaJI 6u6AuomeKa 
06oeOulleiiiiOZO u11cmumyma 
JIOepllbiX UCC/Ie008QIIUU. 


