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Pll-80-281 

rpa¢oe 11 113onoeepxHocTeH e npocTpaHCTBe 

Ba~TCR aniOPI1TM~ 11 pean113y~~11e HX npo;paMMW, KOTOp~e 

OHRH 11 npenHasHa4eH~ AnR nocTpoeHHR rpa~e H Hsonoeepx
ee. B pa6oTe OnHC~Ba~TCR! CTPYKTypa BXOAH~X AaHH~X 

HSOnoeepXHOCTeH B npOCTpaHCTBe H 11306pameHI1e Ha 
~TnnHcTee nony4aeMoro pesynbTaTa, anropHTM .nony4eHHR no

' anrop11TM CTI1paHI1R HeBHAHM~X nHHHH 0 BXOAH~e AaHH~e 
H11R rpa<)la 11 HX H306pameHHe Ha rpa¢lH4eCKOM YCTPOHCTBe, 
eHI1R H306pameHI1R·iPa¢la H npo;paMMW, peanH3Y~~He 3TH an-. 
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I. BBEAEHHE 

AnR peweHHR MHOiHX 3aAa4 coepeMeHHO~ HayKH Hcnonb3Y~TCR 
pa3nH4Hble B03MO>KHOCTH, npeAOCTaBnReMble Bbi4HCnHTenbHOH TeXHI1-
KOi1. Hanpi1Mep, nocTpoeHHe H30nHHHi1 Ha rpa¢H4eCKOM ycTpo~cTee 
npHMeHReTCR AnR 6onbworo Knacca 3aAa4, TaKI1X, KaK. nony4eHHe 
MaiHHTHbiX nonei1 yCKOPHTene~ H 6onbW11X MaiHI1TOB 0 nOCTpOeHHe 
KapT 3neKTPOHHOH nnOTHOCTH MOneKyn, H306pa>Ke~~e penbe¢a MeeT-. 
HOCTI1, cocTaeneHI1e KapTbl norOAbl 11 T. n. AnR 3Toro o6bi4HO HC-
,nonb3Y~T PHCYHOK H30nHHHi1, 
npeACTaeneHHbiH B BHAe ABYMepHOH 
KapTbl /pHC;l/. 0AHaKO B OTAenb
HbiX cn~3Ha4HTenbHO YA06Hee 
nonb30BaTbCR TpexMepHbiM 113o6pa
>KeHHeM. TaK, a 3aAa4e pacwH¢
poBKH CTPYKTYPbl MOneKynbl cno>K
HOiO COeAHHeHHR TpexMepHaR Kap
Ta 3neKTPOHHOH nnOTHOCTI1 n03BQ
nReT RCHO npeACTaBHTb CTpOeHI1e 
OTAenbHOiO ¢parMeHTa AaHHOH MO
neKynbl, onpeAenHTb T04Hoe npo
cTpaHCTBeHHoe nono>KeHHe cKeneTa 
rnaeHoi1 ~en11 MoneKynbl. B cny4ae 

• . ' ' \ y 3aAaHHR reoMeTpH4eCKOH noeepx-
HOCTI1 B BHAe 4HCnOBbiX BenH4HH B 
y3nax npRMoyronbHOi1 TpexMepHoi1 

~ 
C) 

• 

a. 

•• 
, CeTKH TaK>Ke MO>KHO C ycneXOM 
• npHMeHHTb OnHCaHHbiH HH>Ke anro-· 

PI1TM. 

I 

AaHHaR pa6oTa BblnonHeHa Ha 
npHMepe 3aAa4H nocTpoeHHR MOAe
nH npocTpaHCTBeHHO~ CTPYKTYPbl 
MoneKynbl 6enKa nencHHa, pacwH¢
poeaHHoi1 B HHCTHTyTe MOneKynRp
HO~ 6HonorHH AH CCCP 111 • B npo
~ecce peweHHR 3TO~ 3aAa4H cHa-
4ana 6bln pacc4HTaH npeAeapH-

P11c. 1. H3onHHHH, npeACTaeneHHble 
~e AByMepHO~ KapTbl. 
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PHc.2. npHMep H3o6pameHHR Tpex

Mei»iiH KapTbl 311eKTPOHHOH n110THoc
TH CO CTHpSHHeM He8HAHM~X 11HHHH, 

Te11bH~H CKe11eT HCC11eAYeMOH M011eKy-
11~/2/, 3aTeM 6~11 38A8H HeKOTOP~H 
~parMeHT M011eKy11~, KOTOp~H 80Cnpo
H380AHTCR Ha rpa~H4ecKoM ycTpoHcT
se. C 3TOH ~e11b~·A11R 11306pameHHR 
rpa~a Ha 11eHTe rpa~onocTpOHTe11R 
H1111 Ha 3KpaH~ AHCn11eR 6bl11 pa3pa6o
TaH 811rOpi1TM, KOTOP~H MOmeT 6NTb 
c ycnexoM npHMeHeH TaK*e 11 AI1R pe

weHHR APYrl1x 3aAa4 /Hanpi1Mep, A11R 
nOCTpOeHHR CXeM, rpa~I1K08 11 T,n./, 

Aa11ee HMeeTcR 803MOmHOCTb cpa8HI1Tb 
11CC11eAyeM~H cjlparMeHT M011eKy11bl C 
COOT8eTCT8Y~~I1M cjlparMeHTOM Tpex

MepHOH KSpT~ 311eKTpOHHOH n110THOC
TH, Ha OCH08e KOTOpOH 6~11 paCC4H
T8H cKe11eT. B 388HCHMOCTH OT no-

• ·Tpe6HOCTeH 11CC11eA088Te11R MOmHO no-

11Y411Tb KSK C08MeCTHOe 11306pameHI1e 
KapTbl 11 CKe11eTa, TSK 11 PHCYHOK KSPTbl 1111H CKe11eTa B OTAe11bHOc
TH, np11 3TOM AJ1R n011Y4eHHR TpexMepHoro 11306pameHHR Cy~eCT8Y~T 

.TPI1 cnoco6a BOCnpOH38eAeHI1R He811AI1MbiX 11HHHH, KOTOPble MoryT 

H306pamaTbCR 8 8HAe Cn110WH~X 11 nyHKT11PHbiX 1111HHH; 111111 0CT888Tb
CR He8HA11MbiMI1, A11rOpHTM y.qa11eHHR He8HAHMbiX 11HHI1H AOCT8T04HO 
npocT H 6yAeT onHcaH Hl1m·e. 

Becb KOMn11eKc nporpaMM, pea11H3y~~HH ABHHble a11rop11TMbl, Ha
nl1caH HS R3~Ke ct>OPTPAH. Pa6oTa npo80A11118Cb 8 OHnH 8 na6opaTo
PHI1 8bi411C1111Te11bHOH TeXHHKI1 11 a8TOMSTH3a~l111 Ha 3BM B3CM-6, 

HMe~~eH 8 cocTa8e 8HeWHHX YCTPOHCT8 rpa~onocTpOHTe11b CALCOMP 
11 rpa~H4eCK11H A11Cn11eH CHrAA Ha YAa11eHHOH AHCn11eHHOH cTaH~HH13~ 

B ABHHOH cTaTbe onHCbi8SIOTCFI: 

.- CTPYKTypa 8XOAHbiX ABHHbiX A11R npeACT8811eHI1R 1130no8epxHoc
TeH 8 npocTpaHcT8e H 113o6pameHHe Ha rpa$114ecKOM ycTpOHCT8e no-
11y4aeMoro pe3y11bTaTa, 

- 811rOpi1TM no11y4eHI1R noeepXHOCTeH ypo8HR, 
- 811rOpi1TM CTI1PSHI1R He811A11MbiX 1111HHH, 

- 8XOAH~e ABHH~e A11R npeACT8811eHHR rpa~a 11 HX H306pameHI1e 
Ha rpa~4eCKOM YCTpOHCT8e, 

- a11rop11TM no11y4eHI1R 113o6pameHHR rpa~a, 
- nporpaMM~, pea11113y10~11e 3TH a11ropHTMbl. 
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P11c.3. npi1Mep H306pameHHR Tpex
MepHoH KSPT~ 311eKTPOHHOH n110THOC
TI1 6e3 CTI1p8HHR He8HAHMbiX 11HHI1H, 

2. nOCTPOEHHE nOBEPXHOCTE~ 
YPOBHn 

2. 1 , .CTpyKTypa 8XOAH~X ASHH~X 

AI1R npeACTB811eHI1R no8epx
HoCTeH .ypo8HR 11 113o6pameHI1e 
HB rpa$114eCKOM .YCT-POHCT8e 
no11y4aeMoro pe3y11bTaTa 

On11caHH~H Hl1me a11rop11TM no38o-
11Re.T CTPOI1Tb 1111HI111 ypo8HR /11301111-

HI111/ Ail~'~ AeHcT811Te11bHoH c!>YHK~I111 
Tpex nepeMe~HbiX T(X. y. zj, onpeAe-
11eHHOH 8 y311ax npRMoyro11bHoH pa8-

HoMepHoH ceTK11_ (X 1 • YJ • zk) , · 
(i= l, ... ,NX) ,(j=l. .... NY), 
(k =1, .~·.,N Z) • <!>yHk~I1R T(X, Y, Z) 

3Bni1Cbl88eTCR 8 811Ae MBTPI1~~ M Hi') 
8HewHeM HOCI1Te11e. B pe3y11bTBTe 
paOOT~ nporpaMM HB rpa$H4eCKOM ycTpoHCT8e 80CnpOI1380ARTCR Kpl1-
8ble 1111HI1H ypo8HR, npi1Mepbl 11306pameHI1R 11301111HI1H noK838Hbl HB 

PHC;2 11J.• 

2.2. A11rop11TM no11y4eHI1R 113o6pameHI1R no8epxHocTeH ypo8HR 

nocTpoeHI1e 1130n08epXHOCTeH 8 npOCTPBHCr8e HB411HBeTCR C Bbl-

6opa OCI1, 8A011b KOTOPOH 6YAYT npoi1380A~TbCR A8YMepHble OCe8~e 
ce4eHI1R no8epxHoCTI1. C noMOl!lbiO OAHOH 113 A8YX cne~I1B11bHbiX npo
rpaMM IA11R nony4eHI1R ce4eHI1H no A8YM APYri1M ocRM/ MBTPI1~a M 
nepe~opMI1poBbl8aeTcR 8 cooT8eTCT81111 c eN6paHHOH ocbiO. 3AeCb 
11MeeTCR 803MOmHOCTb 3BABHI1R 113o6pameHI1R KBK 8CeH no8epXHOCTI1, 

TBK 11 OTAe11bHNX ee 48CTeH, noc11e 3TOro HB rpa$114eCKOM ycTpOH
CT8e CTPOI1TCR nep8oe A8YMepHoe·ce4eHI1e 141 8bl6paHHoro I!JparMeHTa 
noEiepxHOCTI1 3BABHHoro ypo8HR. Bee noc11eAYIOU111e_ ce4eH11R 8A011b 
8bl6p8HHOro Hanpa811eHI1'R 8NA81()TCR C y4eTOM _TOrO, 4TO Jll06aR 113o-
6pamaeMBR B TeKy~I1H MOMeHT T04KB MomeT 6b1Tb 3BKPbiTB npeAbiAY~I1-
MI1 Ce4eHI1RM11 i1 6yAeT HeBI1A11MB, Anropi1T_M CTI1pi!IHI>IR He811A11MNX 1111-
HI1H oni1CBH 8 PB3Ae11e 2.3. 611oK-CXeMa nporpaMMN, 80Cnp011380AR

~eH ABHHwA 811ropi1TM, ABHB Ha PI1C.~. 
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coe,~tmeaae cepeJtmu 
0Tpe31!8 I!· KOH!t8 
orpeai!B roll l!te 

•BIJ,IlllloiOCra•. 3aJtaJII!e 
HOBOrO orpeai!B ro~oa 

cepeJtllllll orpe31!8 I! 
JUI1I'OI KCII!Ied 

ro'lltOit 

o1'pe30K M8JI 

PHc.4. 5noK-cxeMa nporpaMM~ 
nocTPOeHHR H30nOBepXHOCTe~ B 
npocTpaHcTee. 

2.3. AnropHTM YAaneHHR 
HeBHAHM~X nHHHH 

npH BYnOnHeHHH nporpaMMY, 
peanH3Y~~eH anropHTM YAaneHHR 
HeBHAHMbiX nHHHH, B naMRTH BY-
4HCnHTenbHOH MaWHH~ OTBOAHTCR 

ABYMepH~~ Mac
CHB A /aaKp~
eaJO~aR nnoc-
KOCTb/, no paa
MepHOCTH coena
AalO~HH c paa
MepHOCTbiO B~BQ
AHMYX ABYMepH~X 
nnocKocTeH ce~ 
4eHHR. nocne 
Taro KaK nony-
4eHo H3o6pa>Ke-

HHe nepeo~ nnocKOCTH cet.~eHHR, 

B OTBeAeHHYH MaCCHB A 3aHo:
CHTCR MaTPH4a, 3aAaiO~aR 3TY 
nnocKOCTb. Bo epeMR nonyt.~eHHR 

H3o6pa>KeHHR nocneAYIO~Hx nnoc-
KOCTeH 3Ha4eHHe ~YHK4HH B 

, Ka>KAOH 04epeAHOH B~4HCneHHO~ 
T04Ke PHCYHKa cpaBHHBaeTCR CO 3Ha4eHHeM ~YHK4HH B COOTBeTCT
ByiO~eH T04Ke, onpeAeneHH~M no eenH4HHaM B COOTBeTCTByiO~HX ya
nax MaccHea A • HanpHMep, ecnH paccMaTpHeaeTcR HeKOTopaR Tot.J
Ka c KOOPAHHaTaMH (Xk,Yk) BTopoH B~BOAHMO~ Ha rpa~H4ecKoe 
ycTpOHCTBO nnOCKOCTH Ce4eHHR, onpeAeneHHaR MeTOAOM nHHeHHOH 
HHTepnonR4HH no yanaM (i,j) , (i+l,j) ,(i,J+l) , (i+l,j+l), rAe 
NX1~iS:NX2,NYl.s:j::;:NY2H NXl, NX2, NYl, NY2- rpaHH4bl B~6paHHo
ro ¢parMeHTa, TO 3Ha4eHHe ¢yHK4HH B T04Ke (Xk,Yk) MaCCHBa A 
Bbi4HCnReTCR TeM >Ke MeTOAOM no TeM >Ke CaMbiM yanaM. H e.cnH HC
KOMaR BenH4HHa ¢YHI<4HH B B~6paHHOH T04Ke OKa>KeTCR 6onbwe, 4eM 
BenH4HHa ¢YHK4HH B TOH IKe T04J<e BTOpoi1 nnOCI<OCTH, TO T04Ka 
C4HTaeTCR HeBHAHMOHj eCnH MeHbwe, TO OHa H306pa>KaeTCR Ha rpa
~H4eCKOM YCTpOHCTBe. 
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npH nOCTpOeHHH 04epeAHO~ KPHBO~ 6e3 AOnOnHHTenbHOrO aHanH3a 
npHHHMaeTCR cneAYIO~ee YTBeP>KAeHHe: ecnH ABe T04KH He BHAH~, TO 
H OTpe3oK, COeAHHRIO~H~ 3TH·T04KH, HeBHAHMj ecnH o6e T04KH BH
AHM~, TO H 0Tpe30K, HX COeAHHRIO~H~, BHAeH. 3To HHOrAa npHBOAHT 
K HeKOTOPbiM HeT04HOCTRM pHCYHKa. EcnH >Ke HeOOXOAHMa 6onbWaR 
T04HOCTb B HcnonHeHHH H306pa>K~HHR, TO MOlKHO BOCnonb30BaTbCR 
HeCKOnbKO MOAH¢H4HPOBaHHYM anropHTMOM, onpeAenR~~HM AOnOnHH
TenbHO, BHAHM~ HnH HeT BHyTpeHHHe T04KH 0Tpe3Ka. KonH4eCTBO 
TaKHX T04eK 6epeTCR c yt.JeToM AnHH~ OTpeaKa "' paapewa~~e~ cno
co6HOCTH rpa¢H4eCKOrO ycTpO~CTBa, npH 3TOM BHyTpeHHHe T04KH 
paccMaTpHBaiOTCR TOnbKO y TeX OTpe3KOB, 3Ha4eHHe ¢YHK4HH T B 
rpaHH4H~X T04Kax KOTOp~x nonaAaeT B HeKOTopy~ 3aAaHHYIO OKpecT
HOCTb eenH4HH~ Hao6pa>KaeMoro ypoBHR. HcnonbaoeaHHe 3Toro aa
pHaHTa nocTpOeHHR pHCyHKa npHBOAHT K AOnOJiHHTenbHbiM paCXOAaM 
MaWHHHoro epeMeHH. EcnH >Ke npH HcnonbaoeaHHH 116~cTporo11 eapH
aHTa OAHa T04Ka BHAHMa, a APyraR HeT, TO onpeAenReTCR - BHAHMa 
HnH HeT T04Ka cepeAHHY 0Tpe3Ka. CepeAHHa 0Tpe3Ka H KOH4eBaR 
T04Ka C TO~ >Ke BHAHMOCTblO COeAHHR~TCR B COOTBeTCTBHH C 3aAaH
HYM THnOM xapaKTepa COeAHHeHHR H TeM, BHAHM~ HnH HeT 3TH T04-
KH, BTopaR nonoeHHa oTpeaKa AenHTCR nononaM. Tot.~Ka cepeAHHbl 
paccMaTpHeaeTcR aHanorHt.~Ho. ,lleneHHe oTpeaKa nononaM npoHCXOAHT 
AO TeX nop, nOKa nony4HBWH~CR OTpe30K He OKa>KeTCR MeHbWe paa
pewa~~e~ cnoco6HOCTH rpa¢H4ecKoro ycTpoHcTea. 

nocne Taro KaK nocTpoeHo ot.~epeAHOe cet.~eHHe, aaKp~eaJO~aR 
nnOCKOCTb nepe¢OPMHPOB~eaeTCR. ,llnR 3Toro cpaBHHBaiOTCR 3Ha4eHHR 
¢YHK4HH B COOTBeTCTBy~~HX yanax nocneAHeH nocTpOeHHO~ nnocKoc
TH cet.JeHHR H MaCCHBa A • nycTb 3Ha\.leHHe ¢YHKI\HH T B yane 
(i,j,2) nnocKOCTH cet.~eHHR paeHo t 1 , a 3Ha4eHHe ¢YHK4HH T e 
yane (i,j) MaccHea A paeHo a1 • EcnH t 1 >a 1 , TO T(i,j) e 
yane MaccHea A nepeonpeAenReTcR H T(i,j )= tt ; ecnH t 1 ::;: a 1 , 
TO T(i ,j} OCTaeTCR paBHbiM at • nocTpOeHHe BCeX nocneAyiO~HX 
nnOCKOCTei1 npOHCXOAHT aHanorH4HO. 

3. H306PAmEHHE rPA¢A 

3. 1. On1-1caHJ.1e BXOAHbiX AaHHbiX AnR .npeAcTaeneHHR rpa¢a 
B npOCTpaHCT.Be H J.1X -H306pa>KeHHe 
Ha rpa¢H4ecJ<oM ycTpoi1cTee 

rpa¢ B npocTpaHCTBe 3aAaeTCR HeKOTOPO~ ~YHK4He~ Q(X i. Yj .z k~ . 
(i=l, ... ,NX) , (j =l, ... ,NY) , (k=l, ... ,NZ) , 3aAaHHO~ B yanax 
paBHOMepHO~ TpexMepHOH CeTH. npH 3TOM pa3nH4a~TCR TOnbKO ABa 
3Ha4eHHR ¢YHK4HH Q: I Q> 0; Q< 0 J. npoHCXOAHT COeAHHeHHe TOnbKO 
TeX T04eK, B KOTOP~X Q > 0 .- ~YHK4HR Q(Xi, Yj , Zk) .aanHCbiBaeTCR 
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PHc.s. npHMep 3aAaHHR rpa~a 
B BHAe MaTpH~bl. 

PHc.6. Hao6pa)f(eHHe Ha rpa~o
nocTPOHTene 3TOH CTPYKTypbl. 

B ~OpMe MaTpH~bl Ha BHeWHeM HO
CHTene. npHMep 3aAaHHR rpa~a B 
BHAe MaTpH~~ noKa38H Ha pHc.5. 
AnR YA06cTea'eocnpHRTHR e~6paH 
ABy;.iepHbtH cny4al1. Ha pHc. 6 Aa
HO H306pa)f(eHHe Ha neH'T"er"Pa~o
nOC"TpOHTenR 3TOH CTPYKTYP~. 

3.2. AnropHTM nony4eHHR 
H3o6pa)f(eHHR rpa~a 

AnropHTM Ha4HHaeT ceo~ pa-
6oTy C npOCMOTpa BCeX T04eK 
e~6paHHoro npocTpaHcTea, H AnR 
Ka)f(AOH T04KH 11 p 11

, 3Ha4eHHe 
~YHK~HH B KOTOPOH 6onbWe HynR, 
paccMaTpHBa~TCR 26 ee COCeAeH. 
CoceA T04KH onpeAem:teTcR _KaK 
·HeKOTOpaR APYraR T04Ka, OTCTo
RutaR OT HCXOAHOH He 6onee 4eM 
Ha OAHY MaCWTa6HyJO eAHHH~y' no. 
TpeM KOOPAHHaTH~M HanpaeneHHRM. 
np~ ~TOM T04KH-COCeAH, 3Ha~e
HHe ~YHK4HH B KOTOP~X fionbWe 
HynR, HutYTCR B cne·AYKluteH no
cneAOBaTenbHOCTH: CHa4ana'Ha.
XOARTCR T04KH, paCCTORHHe OT 
KOTOP~X AO 11 p 11 paeHo 1 • Hx 
KOOPAH~aT~ 3aHOCRTCR B MaCCHB 
T0.4eK COeAHHeHHR. 0603H84HM HX 
MHO>KecTeo 6yKeo11 11 B 11

• 3aTeM 
B~6Hpa~TCR T04KH, paCCTORHHe . 
OT KOTOp~X AO 11 p 11 paBHO y2' . 
3TO MHO)f(eCTBO 0003Ha4HM fiyKBOH 
11 C 11

• EcnH Hai1AeTCR .TaKaR T04-
Ka 11 k 11

, npHHaAne)f(autaR C, 4To 
paCCTORHHe OT 3TOH T04KH AO 

HeKOTOpOH T04KH H3 B paBHO eAHHH~e, . TO T04Ka 11 k 11 .H3 MHO
)f(eCTBa C HCKn~4aeTcR. AHanorH4HO paccMaTpHeaeTCR HeKoTopoe 
MHO)f(eCTBO H T04eK, pacctoRHHe ·OT ~OTOPbiX AO 11 p 11 paBHO ,;3. 
H ecnH cyutecTeyeT TaKBR T04KB 11 M11

, npHHaAne)f(autaR H , 4TO 
paccTORHHe OT 11 M 11 AO 11 k 11 

/
11 k 11 npHHaAne)f(HT o6'beAHHeHHJO B H 

C I paeHo 1 , TOrAa_ T04Ka 11 M 11 HS MHO)f(eCTBa H HCKnt04aeTcR, a 
KOOPAHHaT~ OCTanbHbtX _T04eK 3aHOCRTCR B MaCCHB T04eK COeAHHe-
HHR. 
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PHc.7. onoK-cxeMa nporpaMMbl nocTpoeHHR rpa~a., 

nocne 3TOrO T04Ka 11 p 11 COeAHHReTCR C nepBOH T04KOH H3 Mac
CHBa COeAHHeHHR /ecnH TaKOBaR HaWnacb/, a OCTanbHble nepenHCbi
B8~TCR B M8CCHB BeTBeA. B M8CCHBe BeTBeA yKa3biBaroTCR KOOPAH
HaT~ 3THX T04eK H KOOPAHHaTbl T04KH 11 p 11

, C KOTOPOH BeTBH, on
peAenReMble TaKHMH T04KaMH, AOn)f(Hbt 6btTb coeAHHeHbl. EcnH me a 
MaccHee eeTeel1 Ha o4epeAHOM ware He 6btno saHeceHo HH OAHOA 
T04KH, TO 6epeTCR nocneAHRR T04Ka H3 MaCCHBa BeTBeA H pac
CMaTpHBaeTCR 8HanorH4HO TOMy, KaK 3TO 6~0 OnHC8HO Bb~e AnR 
T04KH 

11
p 

11
• Pa6oTa saK8H4HBaeTcR e cny4ae, ecnH MaccHe BeTeeA 

OKa3anCR nyCT H BCe T04KH BbiOpaHHOrO npOCTpaHCTB8 npOCMOTpeHbl. 
6noK-cxe~a nporpaMM~ AaHa Ha pHc.7. 

rpa~ B naMRTH MaWHHbl 38nHCbiBaeTCR B BHAe TafinH~bl, B nepBbiX 
Tpex CTOn6~ax KOTOPOH A8H~ KOOPAHH8Tbl HeKOTOpoA T04KH 11 p 11 , a 
B Tpex nocneAHHX - KOOPAHHBTbl T04KI1, C KOTOpoA 11 p 11 COeAHHeHa. 
TaKaR aanHcb 04eHb YA06Ha AnR AanbHeAwero peAaKTHpoeaHHR rpa
~a. 

npH nOCTpOeHHH PHCYHKa Ha rpa~H4eCKOM YCTpOHCTBe OAHa CKe
neTHaR ~enb /noMaHaR nHHHR/ nonHOCTbtO OTcne)f(HBaeTCR, nocne 
3TOro Ha 3KpaH BbiAaeTCR H306pa)f(eHHe cneAYIOutei1 CKeneTHOH 1.1enH. 

7 



PHc.8. CoeMeCTHoe H3o6pame
HHe TpexMepHOH KBPT~ nnoT
HOCTH H CKeneTa MOneKynbl. 

4. COBMECTHOE H30DPAmEHHE 
nPEABAPHTEflbHOfO 
CKEflETA 
H H30nOBEPXHOCTH 
MOflEKYflbl 6EflKA 

Ha OCHOBe B~WeOnHCBHH~X 
anropHTMOB H nporpaMM HMeeT
CR B03MOmHOCTb nony4HTb COB
MeCTHOe H306pameHHe npeABa
PHTenbHOrO CKeneTa HCCneAy
eMOH MOneKynbr/2/ H TpexMep
HOH KBPTbl 3neKTPOHHOH nnoT
HOCTH BbJ6paHHOro ¢parMeHTa 
/pHc.8/. npH H300pameHHH 
KapT~ MOmHO HCnOnb30B8Tb n~
OOH HanepeA 3BABHH~H ypoeeHb 
3neKTPOHHOH nnOTHOCTH. 3TO 
ABeT B03MOmHOCTb AOCT8T04HO 
xopowo onpeAenHTb, HacKonbKO 
T04HO CKeneT COOTBeTCTByeT 
KapTaM 3fleKTPOHHOH nnOTHOC
TH, H, RBnRRCb OCHOBOH AnR 
ABnbHeHwero peABKTHPOBBHHR, 

n03BOnReT 38TeM nony4HTb Ha rpa¢H4eCKOM ycTpOHCTBe nonHy~ 
npocTpaHCTBeHHY~ MOAenb MoneKynbr 6enKa HnH APYroro cnomHoro 
COeAHHeHHR. 

-. 
B 3aKn~4eHHe HCKpeHHe 6naroABP~ npo¢eccopa H.C.AHApeeey 

H 4neHa-KoppecnoHAeHTa AH CCCP npo¢eccopa H.H.roeopyHa 3a 
noCTBHOBKy 38A84H, noCTORHHbiH HHTepec H noMOI.IIb B. pa6oTe, a 
TBKme n.~.MHpOHKHHa 38 nOMOI.IIb B o¢opMneHHH pyKon~CH. 
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