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1. BBEJlEH~E 

PenepHaR cHcTeMa ycTaHOaKH P~CK/t/, nOAP06Hoe onHcaHHe KOTo
poH AaHO a/e~cnymHT AnR peKOHCTPYK~HH TpeKOa 3apRmeHH~X 4ac
TH~, npOWeAWHX 4epe3 CTPHMepHy~ KaMepy, a o6aeMe KaMep~. Tpe
KH o6pa3y~TCR H3 ~en04KH OTAenbH~X CTpHMepoa AHaMeTpOM OKOnO 
1 MM H AnHHOH 10 MM. KaK noKa3~aaeT On~T, ~eHTp CTPHMepa H 
reOAe3H4eCKHe MeTKH YAaeTCR onpeAenHTb C T04HOCTb~ OKOnO 
OAHOH AeCRTOH AOnH OCHOaHOrO pa3Mepa, a AOCTHraeMaR T04HOCTb 
MHOrOKpaTH~X H3MepeHHH Ha nneHKe - 5 MKM. 

0TC~Aa a~TeKaeT Tpe6oaaHHe K T04HOCTH H3MepeHHR penepHOH 
CHCTeM~: x,y- KOOPAHHaT~ /a ropH30HTanbHOH nnOCKOCTH/ acex 
penepH~X MeTOK AOnmH~ 6~Tb H3aeCTH~ C T04HOCTb~, ny4WeH, 
4eM 0,1 MM, a Z- KOOPAHHaT~ /no a~COTe/- 0,5 MM. npH 3TOM 
aKnaA norpeWHOCTH onpeAeneHHR penepH~X MeTOK AOnmeH COCTaanRTb 
He3Ha4HTenbHY~ AOn~ OWH6KH onpeAeneHHR KOOPAHHaT TpeKOa. 

JlnR OCy~eCTaneHHR 3THX Tpe6oaaHHH ace OCHOaH~e AnHH~ HY*HO 
H3MepHTb C T04HOCTb~ 0,01+ 0,1 MM, a OCHOaH~e yrn~- C T04-
HOCTb~ 111 + 1 011

, 

2. HHCTPYMEHT~ H BCnOMOrATEflbH~E nPHCnOC06flEH~R 

2.1. ~HaapHaR neHTa 

/ JlnR H3MepeHHR pacCTORHHH OT 1,5 MAO 12M Hcnonb30aanacb 
1apHaR neHTa. HHaap HMeeT HH3KHH K03~H~HeHT Tennoaoro nH

H~1HOrO pacwHpeHHR, paaH~H 1,5•10-6 .CHna HaTRmeHHR HHaap
HO~ neHT~ COCTaanRna 10 Kr. EAHHH~a H3MepeHHR neHT~ - 1 MM, 
HO MHOrOKpaTH~e H3MepeHHR H O~eHKa AeCRT~X AOneH MHnnHMeTpa 
np~ OTC4eTe no3aOnR~T nony4HTb T04HOCTb H3MepeHHR a HeCKOnbKO 
AeCRT~X MHnnHMeTpa. 

2.2. TeoAOnHT 

rnaaH~M HHCTpyMeHTOM AnR H3MepeHHR yrnoa cnymHn TeOAOnHT 
THna T6-1. C ero noMO~b~ onpeAenRnHCb ace ropH30HTanbH~e yrn~ 
penepHOH CHCTe~ H yrn~ npHaR3KH aepXHeH H HHmHeH penepH~X 
paM. JlaHH~e TeOAOnHTa: yaenH4eHHe TenecKona 25,6; HaHMeHbWee 
paCCTORHHe aH3HpOaaHHn 1,2 M; MHHHManbHaR eAHHH~a OTC4eTa co
CTaanReT OAHY CeKYHAY no yrny, 4TO o6ecne4HaaeT AOCTaT04HY~ 
T04HOCTb a onpeAeneHHH KOOPAHHaT. 
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2.3. HHeenHp 

AnR onpeAeneHHR ecex KOOPAHHaT e eepTHKaJlbHOM HanpaeneHHH 
/ocb z I Hcnonb3oeanH HHBenHp THna Ni-007. Y Hero HeT co6cT
eeHHOH WKaJl~ OTC4eTa, n03TOMy T04HOCTb onpeAeJleHHR HCKOMOrO 
ypOBHR B 3Ha4HTeJ1bHOH CTeneHH 3aBHCHT OT paccTORHHR Me*AY HH
BeJlHPOM H H3MepReM~M o6beKTOM. HcnOJ1b3YR CTaJlbHY~ JlHHeHKy npH 
MHOrOKpaTHOM OTC4eTe COOTBeTCTBY~~HX 3Ha4eHHH B AaHH~X ycno
BHRX, YAaJlOCb onpeAeJlHTb KOOPAHHaT~ Z C T04HOCTb~ AO AeCRTOH 
AOJ1H MHJlJlHMeTpa. 

2.4. flHHe~KH H aBTOKOJ1J1HMaTOp 

3TH npH60p~ cnymaT AJ1R onpeAeJleHHR AeKapTOB~X KOOpAHHaT 
B (x,y)- nJlOCKOCTH HHmHeH penepHOH paM~ nyTeM H3MepeHHR 

JlHHeHKOH paCCTORHHR Me*AY ABYMR ~eHTpaMH KpeCTOB H H3MepeHHR 
npH nOMO~H JlHHe~KH C npH3MOH H aBTOKOJ1J1HMaTOpa yrJlOB OTKJlOHe
HHR ~eHTPOB KpeCTOB OT npRMOH. flHHeHKa COAepmHT npRMOyrOJlbH~H 
6pyCOK H3 CTaJlH C noCaA04H~MH OTBepCTHRMH, HHAHKaTOp H npR
MOyrOJlbHY~ npH3MY /pHc.1/. Aee ecnoMoraTeJlbH~e BCTaBKH H3 na
TYHH CO CTaJlbH~M wapHKOM /d =10,00 MM/ ~HKCHPY~T nono~eHHe 
JlHHeHKH OTHOCHTeJlbHO KPeCTOB. BcTaBKH noMe~a~T ~HJ1HHAPH4eCKOH 
4aCTb~ B COOTBeTCTBY~~ee ~eHTpaJlbHOe OTBepCTHe KpecTa. B noca
A04H~e OTBepCTHR JlHHeHKH nOMe~a~T wapHKH. 0TeepCTHR Ha JlHHeH
Ke CBepJ1HJ1HCb TaKHM o6pa30M, 4TOO~ pacCTORHHR Me*AY HHMH 

( AB, AC, ••• ) cooTBeTcTeoeanH, c T04HOCTb~ e HecKOJlbKO MHJlnH
MeTpoe, 3aAaHH~M KOHCTPYK~HeH paccTORHHRM MemAY KpecTaMH Ha 
penepHOH paMe. npHMeHRJlHCb e~e ABe aHaJ10rH4H~e JlHHeHKH, HO 
6e3 npH3M, n03BOJ1R~~He H3MepRTb 60J1bWHe paCCTORHHR. 

·npH H3MepeHHH npHMeHRJlCR HHAHKaTOp H HCnOJ1b30BaJ1HCb OTBep
CTHR B JlHHeHKaX. KpaHHee OTBepCTHe (A), na3 AJ1HHOH 20 MM 
BAOJlb OCH HOmKH HHAHKaTOpa, COOTBeTCTByeT H3MepHTeJ1bHOMy XOAY 
HHAHKaTopa 10 MM. 06~ee paCCTORHHe L Me*AY ABYMR ~eHTpaMH 
KpeCTOB B~4HCJ1ReTCR C nOMO~b~ ABYX COCTaBJlR~~HX: 

- nepeMeHHOH ~L, KOTOpaR 06pa3yeTCR B pe3yJ1bTaTe OTJ1H4HR 
AeHCTBHTeJlbHOrO paCCTORHHR MemAY KpecTaMH Ha paMe OT paCCTOR
HHR, npeAYCMOTpeHHOro KOHCTpyK~HeH. npH T04HOCTH B 0,01 MM 
OHa B03HHKaeT HeH36emHO H H3MepReTCR C nOMO~b~ HHAHKaTOpa; 

- nOCTORHHOH Lo - paCCTORHHeM OT ~eHTpa HY*HOrO OTBepCTHR 
/B,C HJlH T.A./ AO OTBepCTHR A,KOrAa B HeM HaXOAHTCR BCTaBKa 
B CaMOM KpaHHeM, OTAaJleHHOM OT HHAHKaTopa, nonomeHHH. 0TC4eT 
HHAHKaTopa B 3TOM nonomeHHH ~Lo B~4HCJ1ReTCR OT KaJ1H6pOB04HOH 
AJ1HH~ LK , a nonosHHa AHaMeTpa wapHKa ecTaBKH d w npH6aenReTCR 
K HeH. TaKHM o6pa30M, 

H Lo,. LK -~Lo +dwf2 

L=Lo +~L. 
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PHc.l. llHHeHKa c npH3MoA: I - 6pycoK; 2- noAcTaaKa 
npH3Mhl; 3 - npH3Ma; 4 - HHAHKaTop; 5 - BCTaBKa; 
6 - KpeCT. 

!' 

rAe ~L- OTC4eT HHAHKaTopa e AaHHOM H3MepeHHH. KanH6poeKa LK 
AJlR KamAOrO OTBepCTHR OCy~eCTBJlReTCR npH nOMO~H KOMnapaTopa. 
3TO CTaHAaPTH~H reOAe3H4eCKHH npH6op, KOTOP~H COCTOHT H3 ABYX 
MHKpOCKOnOB H OTKaJ1H6posaHHOrO HHBapHoro 3TaJ10Ha. 0H pa6oTaeT 
no npHH~Hny cpaBHeHHR HCKOMOH AJlHHbl C OTKaJ1H6poBaHHOH H AaeT 
T04HOCTb H3MepeHHR OKOJ10 OAHOrO MHKpOHa. TaKHM o6pa30M, pac
CTORHHR MemAY ~eHTpaMH KpeCTOB L MOmHO H3MepHTb C T04HOCTb~ 

0,02-0,04 MM. 
AJlR H3MepeHHR OTKJlOHeHHR OCH ~eHTpOB KpeCTOB OT npRMOH JlH

HHH npHMeHReTCR JlHHeHKa, Ha KOTOpOH HaA na30M A 3aKpenJ1eHa 
npRMOyrOJlbHaR OTpama~~aR npH3Ma H aBTOKOJ1J1HMaTOp, ero OCb 
HanpasneHa BAOJlb JlHHHH KpecTOB Ha npH3MY /pHc.2/. KonJlHMaTop 
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PHc.2. llHHeHKa H aBTOKOn»HMaTop B pa6o~eM rronoEeHHH: 
I - nHHeHKa; 2 - aBTOKOnnHMaTop; 3 - rrpHsMa; 4 -
HHAHKaTOp RHHeHKH; 5 - mKana B OKynnpe aBTOKOn»HMa
Topa. 

~cnycKaeT ny4 CBeTa, KOTOp~~ OTpa*aeTCR OT np~3M~ ~ OnRTb no
naAaeT a Hero. Ha wKane aeTOKonn~MaTopa OTC4~T~eaeTCR yron 
OTpa*eH~R ny4a. Ha Tex MecTax paM~, rAe onpeAenR~TCR yrn~, 
6n~3K~e K 90° /HanpaeneH~e a nocneAOBaTenbHOCT~ KpecToe 
~ /7,9,10/, /10,9,13/ ... /,K ~3MepeHHOMy yrny He06XOA~MO np~6a
B~Tb yron, o6pa30BaHH~~ COOTBeTCTBy~~~M~ OTpa*a~~~M~ nnOCKOC
TRM~ np~3M~. Ben~4~Ha yrna np~3M~ onpeAenReTCR a npo~ecce Ka
n~6poeK~ np~3M~ np~ nOMO~~ TeOAOn~Ta, Ha KOTOpOM OHa 3aKpen
ne~a, ~ aBTOKonn~MaTopa c T04HOCTb~ AO HecKonbK~x AeCRT~x 
AOne~ ceKYHA~· AnR ~3MepeH~R ~cnonb3oeancR aeToKonn~MaTop 
AK F516 /npo~3BOACTBO rAP/: ~OKYCHOe paccTORH~e 516 MM; OTBep
CT~e 49 MM; A~ana30H ~3MepeH~R yrnoe AO 8 M~HyT; eA~HH4a OT
C4eTa 1 ceKYHAa. OrpaHH4eH~e nonR 3peH~R aeTOKonn~MaTopa Tpe6y
eT npeABap~TenbHOrO 3aKpenneH~R KpeCTOB C T04HOCTb~- 1 MM BO 
ecex HanpaeneH~Rx KOOPA~HaT. 

2.5. M~KpocKon 

KoMnapaTOp /p~c.3/ AnR ~3MepeH~R pacCTORH~~ Me*AY COCeAH~M~ 
H~TRM~ eepXHe~ penepHO~ paM~ COCTO~T ~3 ABYX M~KpOCKOnOB ~ noA
CTaBK~. PaccTORH~e Me*AY o6DeKT~BOM ~ penepHo~ paMo~ paeHo 
80 MM. 8 M~KpOCKOne HaXOA~TCR B~HTOBO~ OKynRpH~~ M~KpOMeTp 
C OTC4eTH~M YCTpO~CTBOM. PacCTORH~e Me*AY OCRM~ M~KpOCKOnOB 
paBHO 100+0,3 MM ~ COOTBeTCTByeT paCCTORH~O Me*AY H~TRM~ paM~. 
noACTaBKa-3aKpennReTCR Ha penepHOH paMe. 0KynRpHaR WKana ~Me
eT 40 AeneH~~. Ka*AaR ~3 KOTOp~X COOTBeTCTByeT 100 AeneH~RM 
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PHc.3. MHKpocKorr: I - Ty6yc MHKpocKorra; 2 - rrOACTaBKa; 
3 - HHTh sepxHeH perrepHOH paMbi; 4 - eepxHHH perrep-
HaH paMa; 5 - IDCTHpOBO~HOe rrpHCITOC06neHHe MHKpOCKOrra; 
6 - mKana B OKynHpe MHKpOCKOITa. 

f' 

6apa6aHa. PaCCTORH~e Me*AY OnT~4eCKHMH OCRM~, OKynRpH~e WKan~ 
~ 6apa6aH~ KanH6py~TCR C nOMO~b~ CTeKnRHHO~ MaCWTa6HO~ n~He~K~ 
~3Mep~TenbHOrO M~KPOCKOna C AeneH~eM B 1 MKM, T04HOCTb Kan~6-
pOBK~ 3 MKM. M~KpOCKOnbi ~Me~T TaKy~ rny6~HY pe3KOCTH, 4T06~ 
nocne Kan~6pOBK~ He HY*HO 6~n0 AB~raTb Tpy6KH M~KPOCKOnOB. 

3. nPOUEAYPA H3MEPEHHR KOOPAHHAT 

3.1. OnpeAeneH~e KOOPA~HaTHO~ c~cTeM~ 

KoopA~HaTHaR c~cTeMa ycTaHOBK~ PHCK np~HRTa TaKo~, 4TO 
~eHTP KpecTa K35 ~MeeT KOOPA~HaT~ ~.y,z) 35 ~;o, 0, 0/ ~ 
ocb KpecToe K35-K1 ~MeeT HanpaeneHHe no oc~ x, TO eCTb 
(x,y,z) 1 = (xl'O, z 1 ). TaKHM ofipa3oM, ocb x- Hanpae-
neHHe no ny4Ky, ocb y nepneHA~KynRpHa ny4KY a rop~30HTanbHO~ 
nnocKOCT~ ~ ocb z, onpeAenR~~aR BbiCOTy, nepneHA14KynRpHa nnocKoc
T~ xy. 
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3.2. HaMepeHHe HH*HeH paM~ 

CHa4ana no 04epeAH Ha OAHY H3 ABYX nepeAHHX H Ha OAHY H3 
ABYX 3aAHHX TYM6 CTaBHTCR HHBenHp H C ero nOMO~bO OCTHPOB04H~
MH BHHTaMH B~paBHHBaeTCR B ropH30HTanbHOH nnOCKOCTH C T04-
HOCTbO 0,1 MM HH*HRR paMa, Aep*a~aR penepH~e KpeCT~. nocne 
3Toro see penepH~e KpecT~ e~paBHHeaoT e ropH30HTanbHOH nnoc
KOCTH YPOBHeM H OAHOBpeMeHHO no BbiCOTe HHBenHpOM TaK, 4T06~ 

HX Z -KOOPAHHaT~ 6~nH OAHHaKOB~ C T04HOCTbO +0,2 MM. TeM *e 
CnOC060M B~CTaBnROTCR Z -KOOPAHHaT~ BCeX BOCbMH npHI.IenbH~X 
I.IHnHHAPOB, cny*a~HX AnR npHBR3KH penepHOH CHCTeM~ K HenOA
BH*HOH CHCTeMe MarHHTa. 3aTeM npOH3BOAHTCR H3MepeHHe paCCTOR
HHH Me*AY KpecTaMH H l.leHTpaMH npHI.IenbH~x I.IHnHHAPOB Zl. •• Z8, 
a TaK*e yrnoe Me*AY HHMH. AflR 3TOrO YCTaHaBnHBaOT aBTOKOnnHMa
TOp Ha noACTaeKy IAonycTHM, nepeA KpecTOM ~1/, e~paBHHeaoT 
aeTOKonnHMaTop e ropH30HTanbHOH nnocKOCTH H no e~coTe. B l.leH
TpanbHOe OTBepCTHe ABYX COCeAHHX KpeCTOB /HanpHMep, ~1 H ~5/ 
YCTaHaBnHBaOT BCTaBKH H Ha HHX KnaAyT nHHeHKY C npH3MOH 
/pHc.2/. B OKynRp aBTOKonnHMaTopa nonaAaeT OTpa*eHH~H OT npH3-
M~ ny4. nocne Toro KaK YBHAenH oTpa*eHH~H ny4, onpeAenRoT 
yron Me*AY OCbO KonnHMaTopa H OCbO, npOXOAR~eH 4epe3 2 KpecTa, 
H OAHOBpeMeHHO C nOMO~bO OTC4eTa HHAHKaTOpa OnpeAenROT paCCTOR
HHe Me*AY KpecTaMH. 3aTeM nepecTaBnROT nHHeHKy BMeCTe CO BCTae
KaMH Ha APYrHe COCeAHHe KpeCT~ /HanpHMep, ~5 H ~7/ H npo1.1eAypa 
noeTOpReTcR. Ha pa3HOCTH 3THX OTC4eTOB B~4HcnReTcR yron 
o6paaoeaHH~H TpeMR nocneAOBaTenbH~MH KpecTaMH. 

HaMepeHHe 6nH3KHX K 90° yrnoe B03MO*HO, noToMy 4TO npHaMa 
TaK YCTaHOBneHa Ha nHHeHKe, 4TO OTpa*eHHe npOHCXOAHT C OAHOH 
H, nocne noeopoTa nHHeHKH no 90°, c APYrOH cTopoH~ npRMoyronb
HOH npH3M~. 

KpoMe paCCTORHHR Me*AY COCeAHHMH KpecTaMH, C nOMO~bO nHHeeK 
6e3 npH3M~, H3MepROTCR H AHaroHanH pa3nH4H~X npRMOyronbHHKOB, 
o6paaoeaHH~x 4eT~pbMR KpecTaMH. THn~ H3MepP.eM~x oTpeaKOB cne
AYO~He: 

a/ AHaroHanH npRMOyronbHHKOB, nonO*eHHe KOTOP~X onpeAeneHO 
nonepe4H~MH weennepaMH paM~ /HanpHMep, K1-K12/, ecero 8 AHaro
HaneH; 

6/ AHarOHanH npRMOyronbHHKOB, KOTOp~e MO*HO o6pa30BaTb H3 
4 6nH*aHwHx APYr K APYrY KpecToe /HanpHMep, K1-K6, K4-K5/ 
/pHC. 2/2/ I; 

B/ AHarOHanH, a TaK*e pacCTORHHR Me*AY CaM~MH KpaHHHMH Kpec
TaMH /K1-K38, K4-K35 H T.A./. 3TH H3MepeHHR CAenaH~ HHBapHOH 
neHTOH. KpoMe Toro, nHHeHKH noaeonROT H3MepHTb paccTORHHR He 
TOnbKO Me*AY COCeAHHMH KpecTaMH, HO H 4epe3 OAHH. 3TH H3MepeHHR 
n03BOnROT nony4HTb KOOPAHHaT~ no OCRM X,y BCeX KpeCTOB 
HH*HeH paM~. Ka*A~H yron H paCCTORHHe H3MepReTCR, KaK MHHHMyM, 
6 paa. 
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3.3. H3MepeHHe eepxHeH paM~ 

AflR H3MepeHHR eepXHeH paM~ npHMeHRnHCb 3 BHAa npH6opoe: 
a/ MHKPOCKon-KOMnapaTOp AnR H3MepeHHR paCCTORHHH Me*AY 

COCeAHHMH HHTRMH; 
6/ HHBapHaR. neHTa AnR H3MepeHHR pacCTORHHH Me*AY KpaH-

HHMH HHTRMH paM~; 

B/ TeOAOnHT AnR H3MepeHHR yrnoe Me*AY HHTRMH. 
H3MepeHHe paCCTORHHH Me*AY COCeAHHMH HHTRMH B npOAOnbHOM 

H nonepe4HOM HanpaaneHHRX aepXHeH paM~ npOHCXOAHT BHe MarHHTa. 
Ka*AOe paccTORHHe H3MepReTcR 6 paa, npH4eM Ka*A~H paa HHTb 
~HHMaeTCR H KnaAeTCR OnRTb B KaHaBKy. PaCCTORHHe B~4HCnReTCR 
no Cl>opMyne 

P = 100,000 MM-K+i\D, 

1\D ,. DJI -Dn , 

D =(0 -HJJ n )/MJJ n , JJ, n JJ,n • • 

rAe p - paCCTORHHe Me*AY COCeAHHMH HHTRMH; K - OTKnOHeHHe pac
CTORHHR OT 100,00 MM Me*AY OnTH4eCKHMH OCRMH;OJJ,n- OTC4eT ne
aoro /npaaoro/ MHKpocKona no cepeAHHe HHTH; HJJ,n - OTc4eT 
Ha 6apa6aHax neaoro /npaeoro/ MHKpocKona npH HyneaoM nono*eHHH 
CTpenKH OKynRpHOrO MHKpOMeTpa; M Jl,n - MHO*HTenb nepe4HCneHHR 
AeneHHH 6apa6aHa e MHKPOMeTp~ neaoro /npaaoro/ MHKpocKona. 
BenH4HH~ K ,HJ1,n H M JJ,n onpeAenROTCR ao epeMR KanH6poeKH 
KOMnapaTopa. 

0wH6Ka H3MepeHHR paCCTORHHH B cny4ae HenOABH*HOH HHTH - p 

6 MKM, a B cny4ae, KOrAa HHTH nOMe~aOTCR B KaHaBKY HeCKOnbKO 
pa3, - 8 MKM. H3MepeHHe paCCTORHHH Me*AY HHTRMH C nOMO~bO 
HHBapHOH neHT~ CAenaHO no 6 pa3. 

npH cpaBHeHHH pe3ynbTaTOB H3MepeHHH C noMO~bO MHKpOCKOna 
H HHBapHOH neHT~ BHAHO xopowee coanaAeHHe 3Ha4eHHH: 

neeaR CTOPOHa 
npaeaR CTOPOHa 

MHKpOCKOn HHBapHaR neHTa 

4200,38+0,05 MM 4200,32+0,05 MM 
4200,13~0,05 MM 4200,31~0,18 MM 

3.4. npHBR3Ka KOOpAHHaT aepXHeH H HH*HeH paM~ K MarHHTY 

AflR onpeAeneHHR X,y-KOOPAHHaT T04eK nepece4eHHR CBeTR~HX
CR HHTeH BepXHeH paM~ Ha TyM6~ A-D ycTaHaBnHeaeTCR TeOAOnHT 
H H3MepROTCR yrn~ ai.~l ,y1 ,81 /pHc.4/. Ka*AYO 1.1enb Ha6no-
AanH H npOH3BOAHnH OTC4eT C Ka*AOH TYM6~ no 4 paaa. npoBOAR 
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!-13MepeHI-1~ np1-11.1eJ1bHbiX I.II-1J11-1HAPOB Zl. •. Zs., MOlKHO 11npi-1B~3aTb 11 

penepHy~ ClflCTeMy K MarHI-1Ty. 
Z - KOOPAI-1HaTbl eepXHeH paMbl I-13Mep~J11-1Cb HI-1BeJ11-1POM 1-1 JllflHeH

KOH e 16 MecTax. 

A 

B 

~ J ~-E f 

PHc.4. llpHBH3Ka penepHbJX paM TeOAORHTOM: I - H~HHH 

penepHaH paMa; 2 - sepxHHH penepHaH paMa. 

4. 06PA60TKA MHHbiX nOCilE H3MEPEHHfl 

D 

nocne KaJ1!-16pOBKI-1 I-13Mep!-1TeJ1bHbiX npi-160pOB, H3MepeHI-1H 1-1 Kop
PeKI.II-11-1 H3MepeHHbiX BeJ1H41-1H npOH3BOA!-1JlaCb HX o6pa60TKa C l.leJlb~ 
nOJ1y4eHI-1~ X,y-KOOPAI-1HaT. 

nporpaMMa INTRAU C03AaHa Ha OCHOBe nporpaMM TL-PACKAGE, 
pa3pa6oTaHHbiX e UEPHe, H MeTOAOM HaHMeHbWHX KBaApaTOB onpeAe
n~eT Ha MaWHHe CDC-3600 KOOPAHHaTbl T04eK 1-13 KOMnneKTa npeA-
eapHTeJlbHO Bb141-1CJ1eHHbiX KOOPAHHaT 
1-1 yrnoe. 

1-1 KOMnJleKTa !-13MepeHHbiX AJ11-1H 

MI-1HHMH3!-1pyeTc~ eenH41-1Ha 

2 
.,.. ( d(x1,xi)-dij )2 

J( = ,L, ------- + 
i,j .'\ ij 

......... 
I (-C: (x~~ ,xk):~~!_ )~ 

i,j,k .'\ijk 

rAe dij ,.'\ 1j , aijk , .'\ijk - H3Mep~HHble paccTo~HI-1~ ... 1-1 yrnbl .... 
C y4eTOM COOTBeTCTBYIOUIIflX OW!-160K; d (Xi ,X j ) 1-1 a (Xi , Xj , Xk), 

Bbi41-1CJ1eHHble 1-13 nJlOCKO_fTHbiX KOOPAi1HaT xi = I Xi' y i I pac
CTO~HH~ 1-1 yrJlbl. MecTO x35 onpeAeJl~eT Ha4aJ10 KOOPAiflHaT 1-1 no3-
TOMY BblnaAaeT H3 4l1-1Ta. Ocb x Bbi4HCJ1~eTc~ np~-1 ycnoBI-11-1 y 1=0. 
npl-1 Tpe6oeaHI-11-1, 4TO x2- MlflHHMyM, noJ1y4aeTC~ HeJ11-1HeHHa~ nepe
onpeAeJleHHa~ CHCTeMa ypaBHeHiflH C OAHiflM yCJ10BI-1eM. HcXOA~ 1-13 
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Ha4aJ1bHbiX 3Ha4eHI-1H 3Ta CHCTeMa ypaBHeHiflH pewaeTC~ CTaHAaPTHbiM 
HTepai.IHOHHbiM MeTOAOM. 

... 
Ow1-16KH $HT!-1poeaHHbiX KOOPAI-1HaT xi onpeAen~~Tc~ 1-13 MaTPHI.Ibl 

CMeWaHHbiX BTOpi-14HbiX MOMeHTOB. 

06pa60TKa AaHHbiX no 3TOH nporpaMMe npOHCXOAHT B TaKOH no
CJleAOBaTeJlbHOCTI-1, 4T06bl AaHHble MeHbWeH T04HOCTH He BJll-1~111-1 B 
npOI.IeCce 4l1-1TI-1POBaH!-1~ Ha AaHHble 60J1bWeH T04HOCTI-1. nocneAOBaTenb
HOCTb OnpeAeJleHI-1~ KOOPAHHaT AJl~ pa3HbiX TlflnOB reOAe31-14eCKHX 
1.1eneH: 

1/ HHlKH~~ paMa; 
2/ reoAe3!-14eCK!-1e TyM6bl; 
3/ eepxH~~ paMa; 
4/ nPHI.IeJlbHble I.II-1J11-1HAPbl, 3aKpenneHHble Ha MarH!-1Te. 

5. PE3YilbTATbl 

06UIHe pe3yJ1bTaTbl npi-1BeAeHbl B ABYX CJleAY~UIHX Ta6J1!-11.1aX. 

Ta6nm~a I 

CpeAHHe OCTaTO'IHbJe OTKROHeHHH p C OIIIH6KOH a(P), P=(Xn- X)/.'\x, 
X n- H3MepeHHOe 3Ha'leHHe; X - Bbi'IHCReHHOe 3Ha'leHHe; 
f\x - 0111H6Ka H3MepeHHH 3TOrO 3Ha'leHHH 

feOAe3H'IeCKaH ~enb llpH6op p u~P~ 

MHHbl HHJKHHH paMa RHHeHKH 0,7 0,5 
yrnbJ H~HHH paMa RHHeHKa 0,7 0,5 
MHHbl AO TYM6 HHBapHaH neHTa 0,6 0,4 
yrJibl TyM6bl TeOAORHT 0,5 0,4 
ARHHbl sepXHHH paMa HHBapHaH neHTa 0,6 0,5 
ARHHbl sepxHHH paMa MHKpOCKOn 0,2 0, IS 
yrJibl BepXHHH paMa TeOAORHT 0,6 0,4 
ARHHbl npH~eRbHble ~HRHHAPbl HHBapHaH neHTa 0,5 0,3 
AnHHbl npH~enbHble ~HRHHAPbl RHHeHKH 0,6 0,5 
yrnbl ~HnHHAPbl TeOAORHT 0,5 0,4 
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I 

Ta6Jmn;a 2 

Cpep;HHe omH6KH KOOp,[\HHaT B MHJIJIHMeTpax ~ ,,[y, ~ 
H MHHHMaJibHble H MaKCHMaJibHble OWH6KH KOOp,[IHHaT 

feop;e3H'leCKa.ll_ 
1\x MHH • 1\x MaK c • KY ,'\yMHH. f\y MaKe. n;enh 1\x 

HIDKH.II.II paMa 0,02 0,013 0,028 0,03 0,015 0,05 
TYM6bJ 0,06 0,06 0,06 0,05 0,04 0,06 
BepxH.II.II 
paM a 0,09 0,06 0,12 0,035 0,03 0,05 
rrpun;eJihHbJe 
IJ;HJIHH,[Ipbl 0,05 0,04 0,05 0,03 0,03 0,03 

1\z 

0,08 

0,18 

H3 pe3ynbTaToe o6pa6oTK~ ~3MepeH~~ cneAyeT, 4TO y ecex 
3Ha4eH~~ He Cy~eCTByeT C~CTeMaT~4eCK~X OTKnOHeH~~. 

nHTEPATYPA 

1. Bohm G. et al. ANL-8055, 1975, p. 117. 
2. AHApeee E.M. ~ AP· OHRH, 1-81-686, ~y6Ha, 1981. 
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PyKonHcb nocTyn~na e H3AaTenbcK~~ OTAen 
24 AeKa6pR 1981 roAa. 

A1,2-922lt 

A-9920 

A9-10500 

A2:10533 

A13-11182 

A17-11lt90 

.116-1157lt 

A3-11787 

A13-11807 

A1,2-12036 

A1,2-12lt50 

All-80-13 

Alt-80-271 

Alt-80-385 

A2-81-5lt3 

!110,11-81-622 

HET nH nPOBEnOB 8 BAWEA BHBnHOTEKE? 
8bl MOlkeTe noJJyqMTb no noqTe nepeqMcJJeHHble HMlke KHMrM, 

eCJJM OHM He 6biJJM 38K838Hbl paHee. 

IV He*AYHaPOAHWH ceMHHap no npo6neMaM ~3HKH awcoxHx 
aHeprHA. AY6Ha, 1975. 

TPYAW He.AyHapoAHOH KOH~DeH~HH no H36paHHWM aonpocaM 
CTPYKTYPW AApa. AY6Ha, 1976. 

TPYAW II CHMno3HyMa no xonneKTHaHWM MeTOAaM ycxopeHHA. 
AY6Ha, 1976. 

TPYAW X He.AYHapoAHDH wxonw MOnoAwx y~eHwx no ~3HKe 
BWCOKHX 3HeprHH, 6axy, 1976. 

TPYAW IX He*AYHaDOAHoro CHMn03HyMa no AAePHOH anexT
POHHKe. BapHa, 1977, 

TPYAW He.AYHaPOAHOro CHMnoaHyMa no H36oaHHWM npo6ne
MaM CTaTHCTH~ecxoA MexaHHKH. AY6Ha, 1977. 

C6opHHK aHHOTa4HH XV coae~aHHA no AAePHOH cneKTpocxo
nHH H TeOpHH AApa. AY6Ha, 1978. 

TPYAW III He*AYHaPOAHOH wxonw no HeHTPOHHOH ~3HKe. 
AnywTa, 1978. 

TPYAW III He.AYHapOAHoro coa~aHHA no nponop4HOHanb
HWM H APeA$0awM xaMepaM. AY6Ha, 1978. 

TPYAW VI BcecooaHoro coae~aHHA no ycxopHTenAM aapA
•eHHWX ~aCTH4, AY6Ha, 1978 /2 TOMa/ 

TPYAW V He*AYHaPOAHOro ceMHHapa no npo6neMaM ~3HKH 
awcoxHx aHeprHA. AY6Ha, 1978 

TpyAw XII He*AYHapoAHOH wxonw MOnoAwx y~eHwx no ~H3HKe 
BWCOKHX 3HeprHH, npHMOpCKO, HP6, 1978. 

TPYAW VII BcecooaHoro coae~aHHA no ycxopHTenAM aapA
*eHHWX ~acTH4, AY6Ha, 1980 /2 TOMa/ 

TPYAW pa6~ero coae~aHHA no cHcTeMaM H MeToAaM 
aHanHTH4eCKHX a~HCneHHH Ha 38M H HX npHMeHeHHO 
a TeopeTH~ecxoH ~3Hxe, AY6Ha, 1979 

TPYAW He*AYHapOAHOH KOH~peH4HH no npo6neMaM 
HecxonbKHX Ten a AAePHOH ~H3HKe. AY6Ha, 1979. 

TPYAW He*AYHapOAHOH WKOnw no CTPYKType AApa, 
AnywTa, 1980. 

TPYAW VI He*AYHapOAHoro coae~aHHA no npo6neMaM xaaH
ToaoA TeopHH nonA. AnywTa, 1981 

TPYAW He*AYHapoAHOro coae~aHHA no npo6neMaM MaTeMaTH
~ecxoro MOAenHpoaaHHA a AAepHO-~H3H~eCKHX HCCneAOBa
_HHAX. AY6Ha , 1980 
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