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3neMeHTapHble HOCBTenH 6HOnOrB'IeCKBX ciJYHK~HH 

MoneKynbl 6enKoB B HyKneBHOBbiX KBcnoT. Cnoco6HOCTh 

BbiiiOnH.H:Th COOTBeTCTBYIOll.\He 6BOnOrB'IeCKBe <ilYHK~HH 
o6ycnoBneHa cnO:>KHOH npOCTpaHCTBeHHOH B XBMB'IeCKOH 

CTPYKTypoH: MoneKyn 3TBX coeJJ.iiHeHBH. HacKonhKO cno:>tma 

6enKOBa.ft MOneKyna, MO)KHO CYJJ.BTh H3 cne,ll.yiOll.\ero <ilaKTa. 

EenKH npeJJ.CTaBn.H:IOT co6oH: nBHeHHble nonBMepbi, cocTo.H:

ll.\Be H3 aMHHOKHCnOT, CB.ft3aHHbiX TaK Ha3biBaeMbiMH rrerr

TB,li.HbiMB CB.ft3.ftMB. B Ka)K,li.OH MOneKyne 6enKa 06bi'IHO CO

JJ.ep)KHTC.ft 100-400 aMHHOKHCnOTHhiX ocTaTKOB. MoneKy

n.H:pHble Beca 6enKOB KOne6niOTC.ft OT HeCKOnhKBX ThiC.ft'l 

,li.O ,ll.eC.H:TKOB B COTeH ThiC.ft'l. fipHMep 06ll.\ero BH,ll.a MO,ll.enH 

MoneKynbl rroKa3aH Ha puc. 1. I l l . 
ITonHyiO MO,ll.enh MOneKynbl 06hi'IHO CTpO.H:T H3 MOneKy

n.H:pHbiX MOJJ.eneH: KeHJJ.phiO 12/ . 0JJ.HaKo TaKa.H: MOJJ.enh He 

Bcer,ll.a YJJ.06Ha ,ll.n.H: B3y'leHB.ft MoneKynbl, TaK KaK no Heu 

TPYJJ.HO pa3nH'IBM cKeneT nerrTBJJ.HOH ~errH, 3aTPYJJ.HHTenhHO 

BbiJJ.eneHHe JJ.n.H: H3y'leHH.ft OTJJ.enhHoro <llparMeHTa MoneKynbl, 

orrpe,ll.eneHHe ero npocTpaHCTBeHHOH CTPYKTypbi, a TaK)Ke 

ero rrono)KeHB.ft OTHOCBTenhHO JJ.pyrBx <ilparMeHTOB. ITpH 

Bccne,ll.oBaHBH CTPYKTYPbi MoneKynhi qacTo 6biBaeT Heo6-

XO,li.HMO IIOBepHyTh MO,ll.enh HnB ee 'laCTh Ha HeKOTOpbiH 

yron BOKpyr KaKOH-nH60 OCH, 'ITO C MO,ll.en.H:MB KeH,ll.phiO B 

60nhWHHCTBe cnyqaeB ,li.OBOnhHO 3aTpy,li.HHTenhHO. 

ITo.H:BneHHe B nocne,li.HHe rOJJ.bl rpaciJB'IeCKBX JJ.HanoroBhiX 

CBCTeM npe,li.OCTaBBnO B PYKB BCCne,li.OBaTeneH rB6KHH HH

CTpyMeHT ,ll.n.ft H306pa)KeHB.ft H aHanB3a CnO)I(HbiX npOCTpaH

CTBeHHbiX CTPYKTYP B pe)KBMe aKTBBHoro B3aHMOJJ.eH:cTBB.ft 

qenoBeKa c 3BM. 

B ,ll.aHHOH pa6oTe paccMaTpBBaeTc.H: JJ.BcnneH:Ha.H: MeTOJJ.H

Ka, pa3pa6oTaHHa.ft COBMeCTHO HHCTHTyTOM MOneKyn.H:pHOH 

6BonorBB AH CCCP H Jia6opaTopHeH: Bbi'IHCnBTenhHOH Tex

HBKB B aBTOMaTH3a~BB OHJIH B rrpe,li.Ha3Ha'leHHa.H: ,ll.n.H: 
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npencTaaneHHH Ha 3KpaHe H aHanH3a CTPYKTYP MoneKyn 

CllQ)KHhiX COeAHHeHHif. 3Ta MeTOAHKa ll03BOnHeT B AHanoro

BOM pe)KHMe ocy~eCTBllHTh llOCTpOeHHe Ha 3KpaHe AHCnneH 

H306pa)KeHHH KaK nonHOH MOneKynhi, TaK H OTAenhHhiX ee 

$parMeHTOB, Bpa~eHHe nony'leHHOrO H306pa)KeHHH B npo

CTpaHCTBe BOKpyr npOH3BOllhHOH OCH, nocnenoaaTenhHOe 

npocne)KHBaHHe 3anaHHOrO $parMeHTa OTHOCHTenhHO BCeH 

MoneKynhi c noMO~hiO cneu;HanhHoro MapKepa, a TaK)Ke 

nocTpoeHHe cTepeonpoeKUHH. Co'leTaHHe BM'IHCnHTenhHMX 

MOIUHOCTeH 3BM AllH npoaeneHHH pac'leTOB H llOCTpOeHHH 

CllO)I(HhiX H306pa)KeHHH C Hay'IHOH HHTYHUHeH H TBOp'leCKHMH 

cnoco6HOCTHMH qenoaeKa nnH onepaTHBHoro aHanH3a nony

qaeMhiX pe3yllhTaTOB ll03BOnHeT He TOllhKO Cy~eCTBeHHO 

YCKOpHTh ITO cpaBHeHHIO C TpanHUHOHHhiMH MeTOAaMH npo

u;ecc HCCnenoBaHHH, HO H llOBMCHTh HX 3$$eKTHBHOCTh 3a 

C'leT ITOHBneHHH npHHUHITHanhHO HOBhiX B03MO)KHOCTeH aHa

llH3a. 

Bech KOMnneKc nporpaMM, peanH3YIO~HH naHHYJO MeTo

AHKY, HanHCaH Ha H3hiKe <l>OPTPAH H HCITOllh3yeTCH B Ha

CTOHIIJ;ee BpeMH AllH H3y'leHHH CTpyKTypM 6enKa neiTCHHa, 

conep)Kamero 327 aMHHOKHcnoTHhiX ocTaTKOB. Pa6oTa npo

aonHnach Ha 3BM CDC-1604A OIUII1, HMeJO~e:H B cocTaBe 

BHeiiiHHX ycTpOHCTB rpa$H'IeCKHH JlHCnne:ii /3/ C pa3BHThiM 

MaTeMaTH'IeCKHM o6ecne'leHHeM 14/ CneuH$HKa paccMaTpH

aaeMo:ii 3ana'IH noTpe6oaana TaK)Ke MOAH$HKaUHH pHna 

nonnporpaMM AHCnneHHOH 6H6nHOTeKH C u;enhiO paCIIIHpeHHH 

HX B03MO)KHOCTeH. 

Ha puc. 2a,6 H3o6pa)KeHa o6maH 6noK-cxeMa npo

rpaMMhi GALJA. BxonHhiMH naHHhiMH nporpaMMM HBnHIOT

CH npOCTpaHCTBeHHbie KOOpAHHaTbl aTOMOB MOneKynhi, non

rOTOBneHHbie Ha nep$oKapTax. TaK KaK KOOPAHHaThi aTOMOB 

3aAaHbl B CHCTeMe KOOPAHHa T, CBH3aHHOH C npOCTpaH

CTBeHHOH OpHeHTaiJ;HeH KpHCTanna 6enKa, npOH3BOAHTCH 

npeo6pa30BaHHe a~HHHOH CHCTeMbl KOOPAHHaT B neKapTo

BY. KpoMe Toro, nnH nony'leHHH H3o6pa)KeHHH MoneKynhi 

B u;eHTpe 3KpaHa BMllOllHHeTCH TaK)Ke llHHeHHOe npeo6pa-

30BaHHe KOOPAHHaT. llo 3anpocy OT 3BM C nynhTOBOH 

llHIIIy~eH MaiiiHHKH /TIM/ BBOAHTCH 3Ha'leHHH nepeMeHHhiX, 

onpenenHIOIUHX pe)KHMhi pa6oThi nporpaMMhi /3nech, KaK H 

ao acex npyrHx cny'laHx aaona c TIM, npenycMoTpeHa 
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npOBepKa BBO)J;HMhiX nepeMeHHhiX Ha KOppeKTHOCTh npHHH

MaeMhiX HMH 3HaqeHHH - npH HenpaBHJihHOM BBO)J;e Janpoc 

noBTOpHeTCH/ .liepeMeHHLie Kl H KN onpe.n;enHIOT HOM epa 

HaqaJibHOrO H KOHequorO aTOMOB )J;JIH BhiBO)J;HMOrO Ha 

3Kpau <iJparMeHTa MOJieKyJILI, nepeMeuuaH STEP - mar, 

c KOTOPLIM BLICBeqHBaiOTCH a TOMLI <iJparMeHTa /npH STEP= 1 d 
BhiCBeqHBaiOTCH Bee aTOMLI <iJparMeHTa, npH STEP= 2 - 1 
Ka)I()J;hiH BTOpOH H T • .n;.j. 3uaqeHHH 3THX nepeMeHHhiX H30- l 
6pa)l(aiOTCH ua 3Kpaue I puc. 3/ BMecTe c nepeMeHHLIMH, · 

KOTOpble yKa3biBaiOT "'HCJIO BhiCBe"'eHHhiX aTOMOB <iJparMeH-

Ta (NCA), a TaK)I(e o6I.Qee qHCJIO aTOMOB BMOJieKyJie (NC) . 
3a.n;auHe .n;pyrHx nepeMeHHLIX c liM onpe.n;enHeT cnoco6 H3o-

6pa)l(eHHH MoneKyJILI HJIH ee <iJparMeHTa. TaK, uanpHMep, 

MO)I(HO npe)J;CTaBHTh Ha 3KpaHe HJIH OT)l;eJILHhle aTOMhl B 

BH)J;e ToqeK, HJIH COe)J;HHHTh HX OTpe3KaMH npHMhiX .JIHHHH. 

Mo)I(HO TaK)I(e onpe.n;eJIHTL cnoco6 BLI.n;aqH H3o6pa)l(eHHH ua 

3KpaH: llOJiyqHTh cpa3y llOJIHOe H306pa)l(eHHe HJIH, 3a)J;aBaH 

BpeMeHHOH HHTepBaJI, qepe3 KOTOphiH Ha 3KpaHe )J;OJI)I(eH 

llOHBHThCH oqepe)J;HOH aTOM HJIH OTpe30K, COe)J;HHHIOII\HH 

aTOMhi, o6ecneqHTh llOCJie)J;OBaTeJILHOe pHCOBaHHe MOJieKyJihl 

Ha 3Kpaue. lipHMep H306pa)l(eHHH MOJieKyJihl H ee I}JparMeHTa 

npe.n;cTaBneu ua puc. 3 H 4. 
liOCJie 3aBepmeHHH BBO)J;a C liM llPOH3BO)J;HTCH nepeXO)J, 

Ha MO)l;H<iJHU.HPOBaHHYIO 6H6JIHOTe"'HYIO no.n;nporpaMMY 

OUTROT3 / 4 / , KOTopaH npe.n;HaJuaqeua .n;nH nocTpoeHHH 

ua 3Kpaue .n;HcnneH TpexMepuoro H3o6pa)l(eHHH no Tonono-

rHH, 3a,U:aBaeMo:H IIOJih30BaTCJ1eM ii BhiiiOJ1HeHHH O,D;HOKpaT-

HhiX H HenpepbiBHhiX llOBOpOTOB llOJJyqeHHOrO H306pa)l(eHHH 

BOKpyr npOH3BOJihHOH OCH. 3TOH no.n;nporpaMMOH npe.n;yCMOT

peu BhiBo.n; ua 3Kpau cBeTOBLIX KJJaBHIII DTX , DPY , DFZ 
a TaK)I(e KJJaBHIII R , X , Y , Z , RES , OUT. BLI6op cBe

TOBhiM KapaH)J;aiiiOM /CK/ O)J;HOH H3 nepBhiX Tpex KJJaBHIII 

Bhi3LIBaeT CO CTOpOHhl 3BM Bhl.n;aqy Janpoca Ha BBO)J; C liM 

3HaqeHHH yrna )J;JJH O)J;HOKpaTHOrO llOBOpOTa BOKpyr OCH 

X, Y HJJH Z, COOTBeTCTBeHHO. B HCXO)J;HOM COCTOHHHH 

OTX = DPY =DFZ = 0. O.n;uoKpaTHLiii noBopoT BLmonuHeTcH 

llOCJJe 3aBepmeHHH BBO)J;a 3Ha"'eHHH yrJJOB C llOMOII\hiO CBe

TOBOH KJJaBHIIIH R. CBeTOBLie KJJaBHIIIH X, Y, Z cny)l(aT 

)J;JIH llJJaBHOrO jqepe 3 1 rpa.n;yc/ BpameHHH BOKpyr COOTBeT

CTByromeii OCH. liOBTOpHhiH BLI6op KJJaBHIIIH X , Y, Z npe-
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Puc. 3. IlpuMep U306paxeHUJI MOAeKyAbl nencuHa. 

Puc. 4. IlpuMep u3o6paxeHUJI fjipazMeHma MOAeKyAbl. 
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Puc. 5. Pe3yA&mam noaopoma MOAeKyAbJ aoKpyz ocu X(90°) u 
Z(l10° u 225° ). 
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KpamaeT BpameHHe BOKpyr ,naHHOH OCH. Bbi60pOM CBeTOBOH 
Knaauwu OUT o6ecnequaaeTcJI B03BpaT Ha Ha'lano no.n
nporpaMMbl OUTROT3. CaeToBaJI Knaauwa RES cny)KHT ,nnJI 
BLixo.na H3 no.nnporpaMMbi OUTROT3. 

Ilocne Bhlxo.na H3 no.nnporpaMMLI OUTROT3 co cTo-
poHLI 3BM ua 11M llJopMupyeTCJI 3anpoc Ha BBO,n napaMeT
poB, onpe.nenJiromux xapaKTep .nanLHeii:weii: pa6oTLI. 

Ha 3TOM 3Tane HMeeTcJI B03MO)KHOCTL: 
- ocymecTBHTb nocne.noaaTenLuoe npocne)KHBauue 3a

.nauuoro 4JparMeHTa MoneKynbl OTHOCHTenLHo acero H3o-
6pa)KeHHJI c noMOIULJO cneuuanLuoro cBeToBoro MapKepa 
/nepexo.n Ha no.nnporpaMMY SUNNY /; 

- nony'IHTL cTepeonpoeKUHH ,nnJI H3o6pa)KeHHJI, KoTopoe 
6LinO cllJopMupoBaHo paHee no.nnporpaMMoil OUTROT3 
/nepexo.n Ha no.nnporpaMMy STERE /; 

- nepeonpe.nenHTb 3Ha'leHHJI nepeMeHHbiX, KOTOphie 3a
,naiOT pe)KHMhi pa6oTLI nporpaMMLI; 

- 3aBepWHTb pafioTy C nporpaMMOH. 

flocAeooaameA&Hoe npocAexuaaHue 3a,nauuoro yqacTKa 
MOneKynhi Ha liJoHe BCero H306pa)KeHHJI COCTOHT B TOM, 'ITO 
no.nnporpaMMOH SUNNY peanu3oBaHa B03MO)KHOCTh ua-
6niO,naTb nepeMemeuue no 3TOMY yqacTKY cneuuanLHoro 
MapKepa. rpaHHUbl y'laCTKa /llJparMeHTa/ 3a,IJ;aiOTCJI OpH 
oxo.ne B no.nnporpaMMY SUNNY c KnaauaTypbi 11M u Bhi
CBe'IHBaiOTCJI Ha 3Kpaue. 

C TO'IKH 3peHHJI TeXHHKH nporpaMMHpOBaHHJI B03MO)K
HOCTb npocne)KHBaHHJI 3a,nauuoro llJparMeHTa peanu3oaaua 
cne,nyiOIUHM o6pa3oM. Cpe.nu no.nnporpaMM .nucnneii:uou 6u6-
nuoTeKu HMeeTCJI no.nnporpaMMa, KOTopaJI no3BOnHeT no
MeCTHTh npOH3BOnbHhiH rpallJuqecKHH 06'beKT /B ,naHHOM 
cnyqae MapKep/ B yKa3aHHYIO TO'IKY ua 3Kpaue. Ilocne.no
BaTenbHO Bbl6upaJI /c noMOIULIO ,npyrou .nucnneuuou no.n
nporpaMMLI/ KOOp.I(HHaTbl TO'IeK paCCMaTpHBaeMOrO liJpar
MeHTa u ucnonL3YJI ux .nnJI yKa3aHHJI nono)KeHHJI MapKepa, 
MO)KHO nony'IHTb 31lJ4JeKT nepeMemeHHJI MapKepa B,IJ;Onb HC
cne.nyeMoro yqacTKa MoneKynLI. CKopocTb ,nBH)KeHHJI Map
Kepa MO)KHO H3MeHJITb, 3a,IJ;aBaJI C 11M 3Ha'leHHe COOTBeT
CTBYIOIUeH nepeMeHHou. Ilocne 3aBepweHHJI npoue.nypbi cne
)KeHHJI MO)KHO nepeHTH K 3a,IJ;aHHIO HOBOrO liJparMeHTa HnH 
BbiHTH H3 no,nnporpaMMbl. 
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IloAy'leHue cmepeonpoeK!lUii o6ecnequBaeTCH noJJ.npo

rpaMMoii STERE. 
3$$eKT BOCllpHHTHH Ha6nro)J.aTeneM npOCTpaHCTBeHHOH 

CTpyKTYPhl MOlleKyllhl Ha llllOCKOM 3KpaHe rpa$uqeCKOrO 

)J.HClllleH MO)KeT 6hiTh nonyqeH C llOMOIUhffi naphl )J.ByMepHhiX 

CTepeonpoeKI.J;HH. llpH 3TOM He06XO)J.HMO, qT06hi B TOT MO

MeHT, KOrJJ.a qenoBeK paccMaTpHBaeT HJo6pa)KeHHe, Ka)KJJ.hiH 

rna3 Ha6nro,lJ,aTellH BH)J.ell TOllhKO OJJ.HY COOTBeTCTBYIOIUYIO 

npoeK:u;HIO. llpoeKI.J;HH nonyqaJOTCH B peJynhTaTe npoeKTHpo

BaHHH aTOMOB MOlleKyllhl Ha Bhi6paHHYIO llllOCKOCTh OTHOCH

TellhHO JJ.BYX ToqeK Ha6nroJJ.eHHH /neBoro H npaBoro rnaJa/. 

BonpOChi, CBH3aHHhle CO CTepeOBH)J.eHHeM H nonyqeHHeM 

cTepeo$oTorpa$uii, 6onee noJJ.po6Ho HJllO)KeHhi B /5,6/. 
llpHHHTaH B )J,aHHOM cnyqae npo:u;e)J.ypa npoeKTHpOBaHHH 

OT )J,ellhHOH TOqKH A (X, y , Z ) Ha llllOCKOCTh p OTHOCHTenh

HO TOqKH Ha6nro,lJ,eHHH C (ex, e y , e Z ) BH,lJ,Ha H3 puc. 6. 
llnOCKOCTh llpOeKTHpOBaHHH p Ja)J,aeTCH ypaBHeHHeM X=p , 

r)J.e p- KOHCTaHTa. KoopJJ.HHaThi ToqKH B ( bx, by , b z) 
KOTOpaH HBllHeTCH npoeKI.J;HeH TOqKH A Ha llllOCKOCTh 

p OTHOCHTellhHO TOqKH C, Ollpe)J.ellHIOTCH H3 ll0)J.06HH Tpey

ronhHHKOB no $opMynaM: 

bx = p 

by =Y -(p-x)(y-ey)/(ex-x) 

bz = z (ex -p )/ (ex- x) . 

llpH BXOJJ.e B noJJ.nporpaMMY STERE ua llM $opMupyeT

cH Janpoc ua BBOJJ. nepeMeHHhiX, onpeJJ.enHIOIUHX Juaqeuue 

Benuquu ex , ey , p. BBeJJ.eHHhie JuaqeHHH npoBepHIOTCH 

Ha KOppeKTHOCTh C TOqKH 3peHHH nonyqeHHH CTepeo3$$eK

Ta /HanpHMep, ex )J,Oll)KHO 6hiTh )J.OCTaTOqHO 60llhiiiHM, 

qT06hi TOqKa Ha6lliO)J.eHHH 6hma BHe MOlleKyllhl: llpHHHTO 

TaK)Ke, qT06hl llllOCKOCTh npoeKTHpOBaHHH pacnonaranaCh 

Me)KJJ.Y MOlleKynoii H TOqKOH Ha6niO)J.eHHH H T .n./. 

B noJJ.nporpaMMe GALJA npeJJ.YCMOTpeua B03MO)K-

HOCTh nonyqeHHH Ha 3KpaHe KaK O)J.HOBpeMeHHO o6eHX npo

eKI.J;HH, TaK H H306pa)KeHHH OT)J.ellhHOH /neBOH HllH npaBOH/ 

npoeK:u;HH jpuc. 7a,6/. 
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PHc. 6 

Bo3epam Ha uaqano nporpaMMhl GALJA ll03BOllHeT 

ycTaHOBHTh HOBOe 3HaqeHHe nepeMeHHhiX, onpe)J.ellHIDIUHX 

pe)KHMhl pa60Thl nporpaMMhl, H npoBeCTH llOBTOpHhiH aHallH3. 

,[J;nH nonyqeHHH KOOp)J.HHa T BTOpOH npoeKI.J;HH B BhiiiienpH

Be)J.eHHhiX $opMynax llpOH3BO.riHTCH JaMeHa ey Ha -ey. 

OnhiT ucnonhJOBaHHH paccMoTpeHHoii MeTOJJ.HKH npu 

aHallH3e CTpyKTyphl nenCHHa llOKaJan, qTo OHa HBllHeTCH 

JJ.OCTaToquo yHHBepcanhHOii, noJBonHeT 6onee 3~eKTHBHO 
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ITO CpaBHeHHJO C Tpa,IJ;HI.J;HOHHbiMH MeTO,IJ;aMH aHaJIH3a Bbi,IJ;e

JI.IITb oco6eHHOCTH CTpyKTypbi, IIOJIY'.JaTb rpaliJuqecKHH MaTe

pHaJI B BH,IJ;e liJoTorpaliJuii:, CJiaH,IJ;OB, KHHOiiJHJibMa. Pe:>KHM 

,IJ;HaJiora, IIpH KOTOpOM OT qeJIOBeKa Tpe6yJOTC.II JIHillb yKa-

3aHH.II 0 pe:>KHMaX pafiOTbl rrporpaMMbl H 3HaqeHH.II OT,IJ;eJib

HbiX BeJIHqHH B BH,IJ;e C006II.J;eHHH, BBO,IJ;HMbiX qepe3 KJiaBHa

Typy llM, II03BOJI.IIeT JierKO IIpHBJieqb K pa6oTe Ha 3BM, 

CIIe:u;HaJIHCTOB B 06JiaCTH CTpyKTypHoro aHaJIH3a, KOTOpble 

He HMeJOT OIIbiTa rrporpaMMHpoBaHHB. TaKHM o6pa30M, 

Kpyr IIOJib30BaTeJieH MO:>KeT 6biTb 3HaqHTeJibHO pacmupeH. 

C IIOMOII.J;biO ,IJ;HCIIJie.II Y,IJ;06HO Ha6JIIO,IJ;aTb OC06eHHOCTH 

rrpocTpaHCTBeHHoii: CTPYKTYPbi MOJieKyJihl. TaK, Ha puc. 5a,6 
nerKo 3aMeTHTb acHMMeTpHJO MOJieKyJibi rrerrcuHa. KpoMe 

TOrO, raliJuqecKHH ,IJ;HCIIJieH .IIBJI.IIeTC.II XOpOillHM HHCTpyMeH

TOM ,IJ;JI.II COIIOCTaBJieHH.II rOMOJIOrHqHbiX 6eJIKOB. llpH IIOBO

poTe MOJieKyJibl IIeiiCHHa OTHOCHTeJibHO HCXO,IJ;HOrO IIOJIO

:>KeHH.II BOKpyr OCeH X, Y , Z Ha 90 , 90 H 225 °, COOTBeT

CTBeHHO, y,IJ;aJIOCb ycTaHOBHTb 60JibillOe CXO,IJ;CTBO IIOJiyqeH

HOrO H3o6pa:>KeHH.II I puc. 7a, 6/ c H3o6pa:>KeHHeM KHCJIOH rrpo

Tea3bi H3 6aKTepu:H Phyzopus chinesis . 

B 3aKJiroqeHHe aBTOpbi Bbipa:>KaJOT 6Jiaro,IJ;apHOCTb qJieHy

KoppecrroH,IJ;eHTY AH CCCP, rrpoliJeccopy H.H.roBopyHy H 

rrpoliJeccopy H.C.AH,IJ;peeBoii 3a rrocTaHOBKY 3a,IJ;aqu, rro

CTOBHHbiH HHTepec H IIOMOII.J;b B pa6oTe, a TaK:>Ke H.H. BTIO

pHHY 3a IIOJie 3Hble o6cy:>K,IJ;eHH.II. 
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PyKonucb nocmynwza 8 u3oame/lbCKuu omoeA 
16 UIOHJI 1976 zooa. Y CJIOBIUI 06MeHa 

npenpBBTW B coo6JQeBBJI OHJIH pacCWJiaJOTCJI6ecnnaTBO, Ba OCBOBe 
B3aBMBOI'O 06MeBa, YJIBBepCBTeTa:M, BBCTBTyTaM, Jia6opaTOpBJIM, 6B6· 
JIBOTeiCaM B BaY'IBWM rpynnaM 60Jiee 50 CTpaH. 

fioMBMO peryJIJipBoi paccWJIICB B nopJIJUCe o6weua, Jl3.ztaTem.ciCB:i 
OT,AeJI eJKero,ABO BWDOJIBJieT O.ICOJIO 4000 OT,AeJJhBWX 3anpOCOB Ha BW· 
CWJIICy npenpBBTOB B coo6JQeBBi OHJIH. B TaiCBX 3anpocax cJiep;yeT 
o6x3aTem.uo YICa3WBaTJ. BB.AeiCc 3anpaDJBuaeworo B3.ztaHBJI. 

AApeca 

fiBc~owa no ucew uonpocaw o6weua ny6JIBICaD;HJIMB, a TaiCJKe 3anpo-
cw ua OT.AeJIJ.HWe B3,AaHHJI cJiep;yeT uanpaBJIJITJ. no ap;pecy: 

101000 MocKea, 

FAaeHwil nO'IIIaMII, n/.11 79, 
H:JI}a•eAt.cKuil o•l}eA 

061>e/}UHeHHOZO UHCIIUIIYIIQ 

JIOepHWX UCCAel}oea HUU. 

A,Apec .AJIJI nocWJIICB ucex ny6JIBKanBi B nopJIJUCe o6weua, a TaiCJKe 
,AJIJI 6ecnJiaTKOB DO,ADBC.ICB Ha Bay'IBWe JKYPHaJIW: 

101000 MocKea, 

FAaeHwii no'IRaMII, n/.11 79. 
J.lay'IHO•IIeXHU'IeCKQJI 6u6AUOIIeKa 

061>eOUHeHHOZO UHCIIUIIY,Q 

JIOepHWX UCCAe006QHUU. 


