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1. BBEAEHHE nocTpOeHHe MOAeneH MoneKyn cnO~H~X 
COeAHHeHHH - TR~enaR H TPYAOeMKaR 

pa6oTa, Tpe6yo~aR HeCKOnbKHX MeCR4eB TPYAa B~COKOKBanH~H4H
POBaHH~X cne4HanHCTOB. 06bii.IHO nOCTpoeHHe MOAenH npOHCXOAHT npH 
nOMO~H MeTOAa onTHI.IeCKOro cpaBHeHHR, npeAnO~eHHOro PHI.IapA-
COM /1/. MOAenb CTpOHTCR Ha OCHOBe TpexMepHOH KapTbl 3neKTpOHHOH 
MOTHOCTH c'noMO~biO nonynpo3pai.IHOro 3epKana. npH 3TOM MOAenb 
OnTHI.IeCKH COBMe~aeTCR C Kapn)H TaKHM o6pa3.0M, I.ITO nOCTpOeHHe 
ee npoHcXOAHT KaK 6bt BHYTPH KapTbr :meKTPOHHOH nnoTHOCTH. OA
HaKo caMo nocTpOeHHe MOAenH ocy~eCTBnReTCR epyi.IHyto, I.ITO Tpe-
6yeT 3Hai.IHTenbHbiX 3aTpaT BpeMeHH; nocTpOeHHaR TaKHM o6pa30M 
MOAeTtb AOCTclTOI.IHOrpOM03AKa H cnO~Ha B 06pa~eHHH; B03HHKarOT 
6onbWHe TPYAHOCTH npH. CHRTHH npocTpaHCTBeHHbiX KOO.PAHHaT. aTOMOB, 
HCnOnb3YrOTCR.ABYMepH~e Ce4eHHR KapT~ 3neKTPOHHOH nnOTHOCTH 
TOnbKO no OAHOH H3. KOOPAHHaTH~X OCeH, 4TO C03AaeT onpeAeneH
Hble HeYA06CTB·a npH YT04HeHHH nPOCTpaHCTBeHHOrO nono~eHHR OT-
AenbHbiX 1.1acTeH Mone!<ynbl. ·, · · · 

AaHHa.R pa6oTa npo.BOAHnacb e HanpaeneHHI4 aeToMaT.H3a4HH npo-
4ecca HHTepnpeTa4HH KapTbl H nOCTpOeH.HR MOAenH .MoneKynbl. C 3TOH 
4enb10 HCnonb30BanHCb B03MO~HOCTH COBpeMeHHbiX AHanorOBbiX CHCTeM, 
o6ecnei.IHBato~Hx npeACTaeneHHe Ha 3KpaHe AHCnneR rpa~H4ecKOH 
HH~opMa4HH i-1 'eE;l peAaKTHpoeaHHe. 

Pa6oTa BblnO.ilHeHa Ha R3b1Ke ~OPTPAH B Jla6opaTOPHH B~4HCnHTenb
HOH TeXHHKH H aeToMaTH3a4HH OHRH c Hcnonb30BaHHeM YAaneHHOH 
AHcnneHHOH CTaH4HH /YAC/ 1213BM 63CM-6 npHMeHHTenbHO K 3a~a4e 
nOCTpoe'HHR MOAenH 6en_KOBOH MOneKynbl nenCHHa /3/. 

2. nOArOTOBKA AnR pac4eTa noeABaDHTenbH~X AaHHbiX 
BXOAHbiX AAHHbiX o npocTpaHCTBeHHOH CTPYKType cKeneTa 

. MoneKyn~ /npeABapHTenbH~H cKeneT/ 6bln 
,co3AaH_ cne4HaJlbH~H KOMnneKc nporpaMM 141. AaHH~e· o npeABapHTe~b
HOM cKenere· 1-1 o cel.leHHRx nOOAHOH H3 KOOPAHHatH~x oceH Tpex~ 

~. . ' .. . . . . . , 
MepHOH KapTbf 3neKTPOHHOH MOTHOCTH pacci.IHT~BaiOTCR B naKeTHOM 
pe~HMe Ha 3BM CDC-65.00. KapTa 3neKTPOHHOH nnoTHOCTH H npeAea
PHTenbHbiH. CKenEn McineKynbr 3aAatoTCR i-rono~HTenbHbiMH AeHCTBHTenb
H~MH 4HCna.MH. B ysnax. paBHOMepH~X TpexMepH~X CeTOK H 3anHCbi
BaiOTCR B ~OpMe MaTPH4 ·.Ha' 'eHeWHH·x HOCHTenRx. npocTOH pacl.leT 
AaeT eo.3MO>i(HocTb Bbi4Hcm1Tb npoHseonbHoe ABYMepHoe cel.leHHe no 
nto60H H3 .Bbr6paHH~X KOOPAHHaTHbl~ oce~. nporpaMMa rlOCTpOeH~R 

Ohe,HH'ilt;'i!UL!il lHicmryT I' 

lllEjTdhlir ~~cr:~-::mmmmti 

6~5JW!UTEH:A . 
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~3on~H~H 151 no3eonReT nony4~Tb ~3o6pameH~e 3aAaHHoro ce4eH~R 
Ha rpa$~4eCKOM A~cnnee, a nporpaMMa AnR nocTpoeH~R ~3o6pame
H~R rpa$a AaeT B03MOmHOCTb e~eecT~ p~cyHOK npeABap~TenbHoro 
cKeneTa Ha 3KpaH A~cnneR. 

B CBR3~ c TeM, 4TO AanbHeHwaR o6pa6oTKa AaHHbiX, pacc4~TaH
H~X Ha CDC-6500, npo~cxoA~T Ha 3BM 63CM-6, 6~n~ Han~caH~ npo
rpaMMbl nepe3an~c~ 4~cnoeoH ~H$opMal..l~~ c OAHOH Maw~l:lbl Ha APYryiO. 

3. OPfAHH3AUHfl . PA60Tbl MaTeMaT~4ecKoe o6ecne4eH~e /MO/ 
YAC 161 no3eonReT C03AaTb YA06HbiH 

A~anoroBbiH anriapaT 171 AnR peweH~R 3aAa4~ MOAen~poeaH~R Mone
Kynbl. nonb30BaTenb MomeT 6~Tb a6coniOTHO He3HaKOM H~ c MO YAC, 
H~ C 'MQ 3aAa4~ MOAen~pOBaH~R. EMy A0CTaT04HO 3HaTb HefionbWOe 
KOil~4eCTBO npOCT~X np~Ka30B ~ peaKI..I~IO 3BM Ha BblnOnHeH~e 3T~X 
np~Ka30B ~ Hanp~Mep, np~Ka3: x, i - BbiCBeT~T H·a 3KpaHe A~cn
neR 3aAaHHbiH $parMeHT i -OH nnOCKOCT~ Ce4eH~R KapT~ 3IleKTPOH
HOH nnOTHOCT~ rio oc~ X, a np~Ka3. /S, Y2,30. - no3BOJl~T np~cso~Tb 
Hoeoe·3Ha4eH~e nepeMeHHOH, onpeAenR~eH OAHY ~3 rpaH~LI $par
MeHTa rio oc~ Y.Bce rip~Ka3bi 3aAaiOTCR c nynbTa A~cnneR ~ Bblcee-
4~BaiOTCR Ha 3KpaHe~ B cny4ae HeeepHoro np~Ka3a ~n~ TOrAa, KOrAa 
ero HeB03MOmHO BblnOnH~Tb no KaK~M-n~6o np~4~HaM, Ha 3KpaHe 
noRBnReTcR cooTBeTCTBYIOutaR A~arHOCT~Ka. Pe3ynbTaT ei.monHeH~R 
np~Ka3a TaKme BbiCBe4~BaeTCR Ha· 3KpaHe. 

4. AilfOPHTH nOCTPOEHH.R 
MOAEilH MOilEKYJlbl 

PafioTa no nocTpOeH~IO MOAe'.n~ Mone
KYnbl Ha4~Ha'eTCR C BbiOOpa KOOPA~HaT
HO~ OC~, BAOilb KOTOPOH fiyAeT ocy~ 

lqeCTBilRTbCR npOCMOTp CTPYKTYPbl MoneKyn~ /p~c. 1 ~ Y, ~ npo
CMOTpa pa3n~4Hb1X nnOCKOCTeH KOOPA~HaTHbiX Ce4eH~H Ha 3KpaHe . 
A~CnneR. 3TO no3BOil~T 6biCTPO HaHnl nnocKOCT~ Ce4eHHH TOH 4acT~ 
MOileKyn~, KOTOpaR RBilReTCR B AaHHbiH MOMeHT Ha~fionee ~HTepeCHOH 

AnR ~ccneAOBaTenR. 
fpa$~4ecK~H A~cnneH npeAOCTaenReT nonb30BaTeniO 6onbw~e eo3-

MOmHOCT~ AilR Bblfiopa Ha4anbHoro ypoBHR ~ wara,' c KOTOPbiM ·~3o
n~H~~ K'apTbl 3IleKTpOHHOH nnOTHOCT~ fiYAYT nony4eHbl Ha 3KpaHe. 
s·pem~Me A~anora ocy~qecTBnReTCR 3aAaH~e pa3n~4Hbix een~4~H Ha-
4anbHoro YPOBHR ~ wara /p~c.3 ~ 4/, 4TO n03BOil~T B AanbHeHWeM 
3~eKT~BHee onpeAen~Tb oco6etitioc'T~ 'c-TpyKTypbl. Henpae~nbHbiH 
nOAfiOp :h~x een~4~H MOmeT rip~BeCT~ K Ow~fiKaM ~HTepnpeTal..l~~ 
KapTbi 3IleKTPOHHOH n.riOTHOCT~. . 

4aCTO fibiBaeT HeYAOfiHO paCCMaTpHBaTb 1..1en~KOM nnOCKOCT~ ce'-
4eH~H ~ no3TOMy B COOTBeTCTB~~ C . B~fipaHHOH AilR ~ccneAOBaH~R . 
4aCTbiO MOileKYilbl 3aAaiOTCR rpaH~Libl $parMeHTa KapTbl 3sleKTPOHHOH 
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P~c. 1. nepeoe. Ce4eH~e .. no 
oc~ X /$parMeHT/ •. 

P~c.3:~parMeHT BToporo ce4eH~R 
iiOOc~ X •. H3on~H~~ npoeeAeHbl 
Ha4~HaR C 200 ypOBHR AO 10000 
c waroM 50. 

P~c.2. $parMeHT nepeoro 
ce4eH~R no oc~ Y. 

P~c;4. ¢parMeHT eToporo ce
~ no oc~ X. H3on~H~~ npo
BeAeHbl Ha4~HaR C 100 ypOBHR 
AO 1000· c waroM 100.: 
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P~c.5. nocneAOBaTenbHOe 
HanomeHHe Tpex $parMeHTOB 
no oc~ Z 6ea cT~paH~R 
HeB~A~MbiX n~H~I:i. 

nnOTHOCT~, C KOTOp~M 6yAeT 
npoBOA~TbCR AanbHel:iwaR pa6oTa. 
3aAa.HHbll:i $pa rMeHT, 0

B~AenReTCR 
~3 K·apT~ '~' J.1306paJ(aeTCR Ha. 3K
paHe. ·np~'3TOM noneaHo 6~eae.f 
nony4~Tb ~ao6pameH~R n~H~H 
TOnb~O OAHOrO ypOBHR nnOTHOCT~, 
a np~ HanomeH~~ paan~4H~x 
nnocKOCTel:i ce4eH~H eocnonbao
eaTbCR nporpaMMOH CT~paH~R. He
B~A~MbiX n~H~H /p~c. 5 ~ 6/. 
3aTeM ~ao6pameH~e.3Toro (jipar
MeHTa ~ ~ao6pameH~e cooTBeTcT
ey~~el:i 4acT~ cKeneTa MoneKyn~ 
COBMe~a~TCR Ha 3KpaHe. 

B ceRa~ c TeM, 4TO npeAea
P~TenbH~I:i CKeneT MOneKyn~ 
BCileACTB~e HeOAH03Ha4HOCT~ ~H
TepnpeTatt~~ KapT~ B HeKOTOP~X 
4aCTRX MOmeT He YAOBneTBOPRTb 
~ccneAOBaTenR, eoaH~KaeT no
Tpe6HOCTb peAaKT~pOBaH~R pac
C4~TaHHOrO paHee cKeneTa. Uenb 
peAaKT~POBaH~R COCTO~T B TOM, 
4T06~ A06~TbCR Ha~6onbwero co
OTBeTcTB~R npeABap~TenbHOrO 

CKeneTa KapTe 3neKTPOHHOH nnoT
HOCT~, Ha OCHOBe KOTOPOH OH 6bm 
Bbl4~cneH •. 8 peaynbT~Te YT04HR
~TCR·nPOCTpaHCTBeHHOe nonomeH~e 

rnaeHol:i tten~ MoneKynbl, ee 6o
KOBbiX BeTBeH, onpeAenR~TCR oco-
6eHHOCT~ CTPYKTYPbl. 6onee noA
po6Ho anrop~TM peAaKT~poeaH~R 

on~caH H~me 8 paaAene 5. Ecn~ 
~ccneAOBaTenb C4~TaeT, 4TO AO
CT~rHyTO menaeMOe COOTBeTCTB~e, 
TO OH MOmeT BblfipaHHY~ T04KY 
paccMaTp~eaeMol:i 4acT~ npocTpaH
cTea o6oRB~Tb Cci -aTOMOM /eM. 

P~c.6. nocneAOBaTenbHOe Hano
meH~e nRT~ ¢parMeHTOB CO CT~
paH~eM HeB~A~M~X n~H~~. 
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pa3Aen 6/. npocTpaHCTBeHHaR CTpyKTypa rnaBHOH tten~ MOneKyn~ 
onpeAenReTCR npocTpaHCTBeHH~M~ KOOPA~HaTaM~ C a -aToMOe. 

HMeeTcR TaKme eoaMomHOCTb pa6oT~ c no~MeHoeaHH~M~ cKeneT
H~M~ 06"beKTaM~. 

nocne TOro,, KaK pa6oTa C B~6paHHOI:i 4aCTb~ MOAen~ MOneKyn~ 
3aBepWeHa, ~H¢QpMatt~R 0 COOTBeTCTBY~~eM OTpeAaKTIIIPOBaHHOM Kyc
Ke cKeneTa aan~c~eaeTCR B B~Ae $al:inoe Ha A~CK AnR AanbHel:iwero 
~cnonb30BaH~R /aHan~3a, peAaKT~pOBaH~R ~ T.n./. np~ 3TOM BCR 
pa60Ta OpraHH30BaHa TaK, 4TO B n~60I:i MOMeHT BpeMeH~ OHa MOmeT 
6~Tb npepeaHa ~ npoAonmeHa 4epe3 npo~aeonbHbll:i ~HTepean epeMeH~. 

Bee npoMemyT04Hble peaynbTaT~ 6YAYT coxpaHeHbl. 
CxeMa anrop~TMa aBTOMaT~4ecKoro MOAen~poeaHHR AaHa Ha p~c.7. 
B pa6oTe ~cnonbay~TCR ABa rpa$~4ecK~x A~cnneR, ~Me~~xc;--

B COCTaee Y,llC. 0AHH ~3 H~X, pereHepantBHOrO T~na, none3eH AnR 
onepaTHBHoro peAaKT~poeaH~R ~ao6pameH~R. ,llpyrol:i, aanoM~Ha~~ero 
THna, e oTn~4~e OT nepeoro, o6naAaeT npaKT~4eCK~ HeorpaH~4eH
HOH ~H$OpMatt~OHHOH eMKOCTb~ 3KpaHa ~ e~coK~M Ka4eCTBOM Hao• 
6pameH~R H no3TOMY ~cnonbayeTcR AnR npeACTaeneH~R cnomHol:i rpa
¢~4eCKOH ~H$OpMal.l~~ /Hanp~Mep, ·nonHero ~ao6pameH~R OAHOH ~n~ He
CKOnbK~x KapT 3neKTPOHHOH nnoTHOCT~/ ~ nony4eH~R e~coKoKa-
4eCTBeHH~x $OTOKon~l:i. TaKaR opraH~3att~R pa60Tbl Ha ABYX A~cnne
RX paaHoro T~na oKaa~eaeTCR eecbMa noneaHol:i e cnomHbiX aaAa4ax, 
nOA06H~X on~caHHOH. 

5. PE,llAKTHPOBAHHE 

5. 1 • On~caH~e 
BXOAHbiX AaHHbiX 

rpa$ B naMRT~ 38M npeACTaBnReTCR 
ABYMepHbiM MaCC~BOM /MaCC~B COeA~
HeH~I:i/ ~ COXpaHReTCR nOCTpaH~4HO 
Ha BHeWHeM HOC~Tene. 8 TpeX nepBbiX 

CbiBa~TCR 

A~HReMbiX 

e Macc~e 

H ·Tpex nocneAH~X cTon6ttax aani1-
Ael:icTB~TenbHble 4~cnOBble een~4~Hbl KOOPA~HaT ABYX coe
OTpeaKOM T04eK. nporpaMMa nocTpOeH~R rpa$a 3aHOC~T 
He06XOA~MY~ ~H$OpMatt~~. 

5.2. Anrop~TM Cy~eCTBY~T 4eTblpe pem~Ma onepatt~H 
peAaKT~poeaH~R peAaKT~poBaH~R: nocTpOeH~e T04KIII, 

nOCTPOeHII!e OTpeaKa,yAaneH~e T04KIII 
~ YAaneH~e OTpeaKa. no np~Ka3y c nynbTa rpa$~4eCKoro A~CnneR 
3aAaeTCR He06XOA~M~H pemii!M. 

5.2.1~nocTpoeH~e 

TOYKIII 
C KnaB~aTypbl AHCnneR nepeMe~aeMbll:i 
MapKep nOABOA~TCR B HymHOe MeCTO 
3KpaHa A~cnneR. nocne 3aAaHIIIR c 
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8~308 ro~OBHOH nporpaMM~ MOAe~HpOBaHHR MO~eKy~~. 

1. 3aAaHHe OCH Ce4eHHR. 
2. 3aAaHHe rpaHHQ ~parMeHTa. 
3. 3aAaHHe Ha4a~bHOro, KOHe4HOrO ypOBHR H wara, 

C KOTOP~M H30~HHHH H306pama~TCR Ha 3KpaHe. 
4. H3o6pameHHe Ha 3KpaHe oTpeAaKTHpoeaHH~X nepeMeH

HbiX. 
5. npocMOTP ~parMeHTa OAHOro Ce4eHHR. 
6. npoCMOTp ~parMeHTa HeCKO~bKHX ce4eHHH 6e3 

CTHpaHHR HeBHAHMbiX ~HHHH /Ha~omeHHe enepeA/. 
7. npoCMOTp ~parMeHTa HeCKO~bKHX Ce4eHHH 6e3 CTH

paHHR HeBHAHMbiX ~HHHH /HanomeHHe Ha3aA/. 
8. npoCMOTP ~parMeHTa HeCKO~bKHX Ce4eHHH CO CTHpa-

HHeM HeBHAHMbiX ~HHHH. 
9. nocTpOeHHe Ha 3KpaHe BbJ6paHHOrO ~parMeHTa 

MOlleKyllbl. 
H3o6pameHHe OTpeAaKTHPOBaHHOrO CKelleTa Bbl6paHHO
ro ~parMeHTa MOlleKyllbl. 
PeAaKTHpoeaHHe cKelleTa, H3o6pameHHoro Ha 3KpaHe. 

11. 1. nocTpOeHHe T04KH. 
11.2. YAalleHHe T04KH. 
11.3. nocTpOeHHe 0Tpe3Ka. 
11.4. YAalleHHe oTpe3Ka. 
11.5. nocTpOeHHe H306pameHHR OTpeAaKTHPOBaHHOrO 

CKelleTa BbJ6paHHOrO ¢parMeHTa MOlleKyll~. 
11.6. 0KOH4aHHe peAaKTHPOBaHHR. 

-... 12. 06oRBI1eHHe T04KH Ca -aTOMOM. 
13. Pa6oT.a c noHMeHoBaHHbiMH cKelleTHbiMH o6oeKTaMH. 
14. 3aeepweHHe ceaHca. 

-· ~ 

PHc.7. CxeMa a11ropHTMa aeToMaTH4ecKoro MOAe~HpoeaHHR 

MO~eKyllbl. 

ny~bTa AHCnlleR pemHMa peAaKTHpOBaHHR, Ha 3KpaHe OTMe4aeTCR 
T04Ka H nporpaMMe CTaHOBRTCR ~OCTynHbl ee npOCTpaHCTBeHHble KO
OPAHHaTbl. B nepey~ CB060AHY~ CTPOKY MaCCHBa COeAHHeHHH B nep
Bble .~TPH CTOI16Qa 3aHOCRTCR KOOPAHH<3Tbl nOCTpOeHHOH T04KH. T04Ka, 
He HMeJOutaR COeAHH.eHHH HH C KaKoi1 APYrOH T04KOH, Ha3b1BaeTCR 
ceo60AHOH. 

6 

5.2.2. YAalleHHe_ 
T04KH 

B 3TOM pemHMe npocTpaHCTBeHHbJe Ko
OPAHHaTbl T04KH, Ha KOTOPY~ yKa3al1 
MapKep, cpaBHHBa~TCR CO BCeMH KOOp-

\ 

f I' 

AHHaTaMH CB060AHbiX T04eK, HaXOAR!ltHXCR B MaCCHBe COeAHHeHHH. 
E~H KOOPAHHaTbl · coena~H, oHa Hc4e3aeT Ha 3KpaHe, H cooT.BeT
cTey~aR CTPOKa B MaCCHBe COeAHHeHHH 1106Hy~ReTCR11 

•• ECI1H coe
naAeHHR He npOH30W~O H~H He 6bll1H YAalleHbl Bee COeAHHeHHR 3TOH 
T04KH, Ha 3KpaHe AHCn~eR nORBllReTCR AHarHOCTHKa 06 OWH6Ke. 

5.2.3. nocTpoeHHe 
OTpe3Ka 

B pemHMe nocTpoeHHR OTpe3Ka Map
KepoM yKa3biBa~TCR ABe T04KH. Hx 
KOOPAHHaTbl CTaHOBRTCR· AOCTYnHbl npo

rpaMMe. CHa4alla onpeAe~ReTcR, npHCYTCTBY~T'llH 3TH T04KH e pe
AaKTHpyeMoM rpa~e. 8 c~y4ae OTCYTCTBHR OAHOH H3 HHX Ha 3KpaH 
BblAaeTCR COOTBeTCTBYIOutaR AHarHOCTHKa. 3aTeM npoeepReTCR, RB;.. 
llReTCR llH KaKaR-HH6yAb H3 yKa3aHHbiX T04eK CB060AHOH. ECI1H OAHa 
H3 T04eK - CB060AHaR T04Ka,TO B noc~eAHHe TPH CTOJ16Qa 3aHo
CRTCR KOOPAVIHaTbl APYroi1 T04KH, H Ha 3KpaHe noRBllReTCR OTpe30K, 
HX COeAHHR~utHH. Ec~H me HH OAHa H3 yKa3aHH~X T04eK CB060AHOH 
He RBllReTCR, TO B nepey~ CB060AHY~ CTPOKY MaCCHBa COeAHHeHHH 
3aHOCRTCR KOOPAHHaTbl o6eHX T04eK, H Ha 3KpaHe AHCnneR BbiCBe4H
eaeTCR Tpe6yeMbiH 0Tpe30K. npH 3TOM nopRAOK 3aHeCeHHR KOOPAHHaT 
T04eK HeCyuteCTBeH. 

5.2.4. YAalleHHe npH nQMO!ltH MapKepa Ha 3KpaHe AHCn-
oTpe3Ka ~eR yKa3biBa~TCR ABe rpaHH4Hble T04-

_KH YAallReMoro oTpe3Ka. ·B MaccHee coe
AHHeHHi1 .HIJ\eTCR ,3TOT 0Tpe30K. ECI1H OH He HaHAeH, Ha 3KpaHe AHCn
lleR nORBllReTCR C006uteHHe 06 OWH6Ke •. B npOTHBHOM C~y4ae yKa-
3aHHbiH 0Tpe30K Ha 3KpaHe HC4e3aeT, H COOTBeTCTBY~IllaR CTPOKa 
B MaCCHBe COeAHHeHHH 1106Hyl1ReTCR11

• ,(la11ee OCYilleCTBllReTCR npO":" 
BepKa Ha npHHaA~emHOCTb KaKOH-J1H60 H3 3THX rpaHH4HbiX T04eK 
npaeoi1 HriW lleBOH 4aCTH MaCCHBa COeAHHeHHH. ECI1H T·aKaR npHHaA~em
HOCTb 06HapymeHa; T.e. 3Ta T04Ka HMeeT COeAHHeHHe C eute KaKo~
TO T04KOH; TO 'B Mad::HB COeAHHeHHH He . BHOCHTCR HHKaKHX H3MeH·e-' 
HH~, ecllH me T04Ka He'HMella COeAHHeHHH, 'TOee KOOPAHHaTbl 3a.:, 
nHCbJBaJOTCR e nepey~ ceo60AHY~ cTpOKY MaccHea coeAHHeHHH I ceo-
60AHaR T04Ka/. > ·: 

5. 3. 3aeepweHHe . noc~e TOro, KaK ceaHc; peAaKTHpoea-
peAaKTHPOBaHHR' HHR 3aK()H4eH, B MaCCHBe COeAHHeHHH, 

·' l ' ''·· -. 

MOryT OCTaTbCR npOnYilleHHble CTPOKH. 
no npHKa3y c ny~bTa rpa~H4eCKOro AHCn~eR 0 3aeepweHHH peAaK
THpoeaHHR npOHCXOAHT o6pauteHHe K noAnporpaMMe yn~OTHeHHR.3a
nHCH. 3Ta ilporRaMMa llHKBHAHPYeT nponycKH B MciccHee crieAHH.eHHH 
nyTeM CABHra Ha nyCTble MeCTa 3ano~HeHHbiX CTpOK~ 
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6. OnPEAEflEHHE. 
nPOCTPAHCTBEHHO~ 
CTPYKTYPbl rnABHO~ 
LtEnH MOflEKYflbl 

JlnR aanOMI1HaHI1R npOCTpaHCTBeHHOH 
CTPYKTypbl rnaBHOH 4en11 M011eKY11bl 
B naMRTI1 38M OTBOA11TCR MeCTO AJlR 
Macc11ea Ca-aTOMoe, 11Me~~ero TaKy~ 
>Ke CTPYKTypy, · KaK 11 MaCCI1B coxpa-. 

HeHI1H. np11 06bRB11eHI111 04epeAHOH T04KI1 CKeJleTa Ca-aTOMOM KOop
AI1HaTbl :3TOH T04K11 nOC11eAOBaTe11 bHO cpaBH11Ba~TCR C KOOPA11HaTaMI1 
ecex y>Ke paHee nocTpoeHHbiX Ca -aToMoe, 11 Bbi411C11ReTcR paccToR
HI1e Me>KAY HI1MI1. PaCCT~RHI1e MelKAY ABYMR COCeAHI1M11 Ca-aTOMaMI1 
e MoneK~ne paeHo 3, 8 A. Ec1111 Bbi411C11eHHoe paccTORHI1e OT11114HO 
OT 3,8 A, TO Ha 3KpaHe nORBJlReTCR C006~eHI1e 0 TOM, 4TO yKa-
3aHHaR T04Ka He MO>KeT 6b1Tb o6bRB11eHa Ca -aTOMOM. npoi1CXOA11T 
TaK>Ke npoeepKa Ha Be1111411HY nnocKoro yrna Me>KAY TpeMR coceAHI1-
MI1 Ca-aToMaMI1 /p11c.8/.Ecn11 yron p MeHbwe 111111 paeeH 90°, TO 
AaHHaR T04Ka TaK>Ke. He MO>KeT 6b1Tb o6bRB11eHa Ca -aTOMOM. 

c~a 
7. 3AKfl104EHHE 

nocne Toro, KaK nony4eHbl Koop
A11HaTbl ecex Ca -aTOMOB Mone
KY11bl, MOlKHO npi1CTyni1Tb K aHa-
11113Y. 11CC11eAYeMoi1. CTPYKTYPbl /S/. 

P11c.8 

HcnonbabeaHI1e Al1anoroeoi1 MeTOA11K11 
B 3aAa4e nOCTpOeHI1R MOAe1111 M011eKy11bl 

6enKa. nenc11Ha noKaaano ee 3¢¢eKTI1BHOCTb 11 YH11BepcanbHOCTb. AaH· 
HaR MeTOAI1Ka n03B011ReT fibiCTPO 11 3KOHOMHO nony411Tb npOCTpaH
CTBeHHbli1 CKe11eT 11CC11eAYeMOi1 M011eKy11bl. 

B 3aK11~4eHI1e aeTOPbl Bblpa>Ka~T 11CKpeHH~~ 6naroAaPHOCTb 411eHy
KoppecnoHAeHTY AH CCCP npo~:H.H.foeopyHy 11 ~po¢. ·H.C.AHApee-· 
BOi1 3a nOCTaHOBKy 3aAa411 11 nOCTORHHOe BHI1MaHI1e, a TaK>Ke 
A.n.Cano>KH11Koey 11 C.KaAaH4eey aa noMo~b e pa6oTe. 
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