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1. Haznauyenue.

[Iporpamma GENMEM npennasHaueHa mjisi reHepanuu OOJIBIIOTO YWciia HabopoB ¢a3 mpu
3aJIaHHBIX MOJAYJISIX CTPYKTYpPHBIX (haKTOPOB M OTOOpa M3 CTEHEPUPOBAHHBIX HAOOPOB (a3 TaKuX,
KOTOpBbIE MPUBOAAT K CHHTE3aM, OOJaJalolUM HYKHBIMH TOIOJIOIMYECKUMU CBOWCTBaMH, a
MMEHHO CBOMCTBaMH CBSI3HOCTH.

2. Ucnosb3yeMble MOHSTHS.

T'enepupyemviii nabop a3

Omanonnvle gasvi

Komnonenma ceszsnocmu.

Ceoticmsa cesazHocmu

Pacnpeoenenue ¢hon Muzeca

Kymynamusnas ¢hynxyus cunmesza @ypuve.

IIpeobpazosanue, soccmanagnusaroujee KyMyIamueHy0 QYHKYUIO (2UCmozpammy)

Yposenwv cpesxu

(3HaHMe YTHX MOHATUH HEOOXOIMMO JIJIsl IOHUMaHMs JaibHEiIero Tekcra. Kpatkoe onpenenenue
HCIIOJIb3YEMBIX TIOHATUN NMPUBEICHO B KOHIE omucaHus. [[ns Oonee moapoOHOTO 3HAKOMCTBA C
ATUMH MOHSATUSMU PEKOMEHYeTCsl OOpaTUTHCS K UCIIOJIb3YyEeMOM JTUTepaType. )

3. Cunoco0bl renepanuu ¢a3s.

Obwee 3ameyanue. B mocieayromux IpuMepax yrpaBIsSIONMX JaHHBIX CTPOKH, HAYMHAIOIIUECS C
BOCKJIMIIATENIbHOTO 3HaKa (!), 03Ha4al0T CTPOKH KOMMEHTApHEB.

OO0s3atenbHON BxomHOW wuHGopmarmedn mins nporpammbl GENMEM  sBasercs  daiin
CTPYKTYPHBIX (DaKTOPOB, I'/le TNPUBEICHBI dKCIIEpUMEHTaNIbHbIE Moayau. CreHepupoBath HaOOp
¢a3 - 3T0 3HAUUT MPUMHCATH KAKIOMY pediieKCy HEKOTOPOE AOMYCTUMOE JIJIsl HEro 3HaueHue (asbl.
®a3bl MOTYT T€HEpUPOBATHCS CIIydyallHBIM 00pa3oM Kak pPaBHOMEPHO, TaK U BOJHM3U HEKOTOPOIO
MPOOHOTO PEIICHUSI.

Mopa renepauun 1. ®a3pl reHEpUPYIOTCS PaBHOMEPHO, MPUYEM Il HELIEHTPOCHUMMETPHYHBIX
peduiekcoB (aza MOXKET MpUHUMATH JTF000e 3HadeHue oT 0 1o 2TL a A EHTPOCUMMETPUYHBIX -
OJIHO M3 JIBYX JOMYCTHUMbIX 3HAUECHUH.

Mona renepamun 2. ®a3pl TCHEPUPYIOTCS PABHOMEPHO, HO OCTABJISIFOTCS ISl PaOOTHI TOJIBKO TE U3
HUX, KOTOpPbIE HaXOSATCS JOCTaTOYHO OJM3KO OT HEKOTOPOIo peuieHHs (a UMEHHO, KOppeslus
KOTOPBIX C HEKOTOPHIM 33JJaHHBIM PELICHUEM HE MEHbBIIIE YKa3aHHOTO 3HAYCHHUS ).

Mona renepanuu 3. ®a3pl TCHEPUPYIOTCS B COOTBETCTBUU C pacnpeencHruemM ¢oH Museca BOIU3H
HEKOTOpPOro yKazaHHOTo peuieHus. CTeneHb OTKIOHEHHS OT J3TOr0 pelIeHUs ONpelesseTcs
MOKa3aTeJSIMU JIOCTOBEPHOCTH (KoM u3 (a3), KOTOphIe TaKKe MOJDKHBI OBITh yKazaHbl. Ecim
nH(pOopMalKs O MOKa3aTessX T0CTOBEPHOCTH HE COEPKUTCA B (hailie, TO ee MOXKHO BBECTU SIBHBIM
0o0pa3om, 3a/1aB pa3Hble 3HAUEHUS B Pa3HBIX 30HAX PAa3pELICHUS.

Mopna renepanun 4. Ota MoJa OOBEIUHSCT CIyJYaiiHYIO TeHepaluio ¢a3 U uX YTOUHEHHUE OJHUM U3
METO/IOB “MOIU(DHUKAIINN FICKTPOHHOU IITOTHOCTH . Da3bl TEHEPUPYIOTCS B COOTBETCTBUU C MOJIOM
3. Ilocrme »TOro CTPOUTCS CUHTE3 C HKCIEPUMEHTAIbHBIMU MOAYISIMH U CTE€HEPUPOBAHHBIMU
dazamu, 1 K HEeMy IpUMEHsETCs TTpeoOpa3oBaHKe (BOCCTAHABIMBAOIIECE ITATOHHYIO TUCTOTPAMMY
AIIEKTPOHHOU TUIOTHOCTH). Jyis MOIM(UUIMPOBAHHOTO CHHTE3a BHOBb PAaCCUUTHIBAIOTCS (asbl,
KOTOpbIE M HWCHOJB3YIOTCS B JmaimbHeWmed pabore. Jlns mnpumeHeHus mnpeoOpa3oBaHmus,
BOCCTAHABJIMBAIOIIETO THCTOTPaMMy SJEKTPOHHOM IUIOTHOCTH, 3amaercs ¢Gaia ¢ STaJoOHHOU
KYMYJSTUBHOM (QyHKIMeH cuHTe3a @Dyphe IKellaeMoro paspemieHus. ITO MOXKET OBITh
KyMyJISITUBHasi (DYHKIMSI, OTBEYAIOIas M3BECTHOM KpPUCTAINIMYECKOW CTPYKTYype, A KOTOpOH
3Ha4YeHHE KOHCTaHTHI MeTbhro3a Fogo/V Takoe ke, Kak u JIJIs1 UCCIeTYEeMOM CTPYKTYPBI.



4. Cioco0ObI 0TOOPA CHHTE30B 10 BHIYMCIAEMbIM XapPAKTEPUCTUKAM CBSI3HOCTH.

JInst KaXX0ro U3 CreHEepUpPOBaHHBIX HAOOPOB ¢a3 crpoutcs cuHTe3 Dypbe, U sl 007IaCTH
€ro caMbIX BBICOKHMX (MJIM CaMbIX HM3KHMX 3HAUEHMI) BBIYUCISIOTCS HEKOTOPBIE TOMOJIOTHYECKHE
XapaKTepUCTUKU. A UMEHHO, PACCUUTHIBAECTCA OO0IIEe YHUCIO KOMIIOHEHT CBA3HOCTH; OIpeIesieTCs
00beM KaXIOM U3 KOMIIOHEHT, BBIPAXEHHBIH B KOJIMYECTBE Y3JOB CETKH; KOMIIOHEHTHI
OJIMHAKOBOTO O0BbeMa (HarpuMep, CBsI3aHHBIC OIepalueldl CHMMETPHH) OOBEIUHSIOTCS B TPYIIIIHL.
Cnenyer uMeTb B BUIY, YTO OOBEAMHEHHE B TPYIIbl MPOUCXOAUT (GOpMaNbHO, TOJBKO Ha
OCHOBaHUHU YHCIOBOro 3HaueHus odowvema. (To ecTh TeopeTH4eckr BO3MOXHO, YTO B OJHY TPYIITY
OyayT 0ObeTMHEHBI KOMITOHEHTHI Pa3HO (DOPMBI, HO OAMHAKOBOTO 00BheMa, HO TPAKTUUYECKH TaKast
BEPOATHOCTH CIUIIKOM Maja).

Ananusupyemasi 006J1aCTh OIpeaesseTcs:

- pa3pelieHueM, pu KOTOPOM paccuuThiBaeTcsi cuHTe3 Dypbe;
- CETKOM B 2JIEMEHTApHOM sUeiiKe 1Sl pacuyeTa cuHTe3a Dyphe;
- YPOBHSIMH CPE3KH.
CuHTE3 paccUuThIBACTCS ISl 3aJaHHOrO Pa3pellieHHs Ha 3aJaHHOM ceTKe. 3aTeM ISl JaHHOIO
CUHTE3a BBIACIAETCS 00JaCTh €ro MAaKCUMAaJIbHBIX (MM MUHUMAaJIbHBIX) 3HAYCHHUH MyTeM yKazaHus
OTHOCHUTEIIBHOTO 00beMa 3Toi obyactu (cM. OmpenesieHue MCNOJb3yeMbIX NMOHATHH, Yposens
cpesku). Kak mpaBwiio, Takue o00JacTH OOpa3yrOT HECKOJIbKO CBS3HBIX oOmacted. OO0macTh
Ha3bIBACTCSI CBSI3HOM, €CIIM M3 KAKIOW €€ TOYKH B JIIOOYIO IPYryl0 TOYKY MOXKHO MPOMTH, Jemast
1ar B COCEIHUN y3€J1 CEeTKH B OJJHOM U3 TPEX HAIpaBJIEHUH, IPU ITOM OCTaBasiCh BHYTPU OOJIACTH.
[Tpu 3TOM MOKHO TIOJICUUTATh O0BEM KaXI0W TaKOH 00JacTH, BEIPAKCHHBINH B YHCJIE TOUYEK CETKH.
OOBIYHO H3-32 HAJNUYMSI CUMMETPUU B KpPUCTAJIE MOXHO BBIJEIUTH HECKOJIBKO OJMHAKOBBIX
obnacreit. I Torna cuHTE3 MOXKET OBITH OMUCAH, HAIPUMED, TAKKIM 00pa3oM:

16 4*1250 4%*330 8*2
DTO O3HaAYaeT, 4TO CHMHTE3 pacmagaercs Ha 16 obmactedd, 4 U3 KOTOPBIX OJWHAKOBBIC M OYCHD
6onpmue (mo 1250 todek cerkw); 4 cpaBHUTENbHO HeOombmme (330 Touek ceTku) U 8 coBceM
MaJieHbKHE, Ha ypoBHE “Opbi3r”’ (2 Touku ceTku). Yncna 4, 4, 8§ Ha3bIBAIOTCS MYJIbTHUIUTMKATOPAMH.
31ech NEepBbI U BTOPOl MYJIbTUILUIMKATOPHI PaBHbI 4, TPETUH paBeH §, a BCE MOCIECAYIOIINE PABHBI
0. OO11ee Yncio KOMIOHEHT 3/1eCh paBHO 16.
Mb1  MoxkeM chOpMyIHpOBaTH TpeOOBaHUS OTOOpa CHHTE30B B paMKaX BBIUHCISEMBIX
TOMOJIOTUYECKUX XapakTepucTuk. W Torna crenepupoBanHbie (asbl, KOTOPbIE TPUBOJAT K CUHTE3Y
C JKelaTeIbHBIMA CBOMCTBaMH, OYIyT HCIIOJB30BAaThCs B paboTe, a ocraibHble (a3el OymyT
OTOPOIICHBI.
B nporpamme GENMEM peanmnzoBano 6 crioco6oB oTo60pa a3z B 3aBUCHIMOCTH OT TOTIOJIOTHYECKUX
CBOICTB COOTBETCTBYIOIINX CUHTE30B.

Mopaa or6opa 1. D10l MOJION YMECTHO IMOJB30BAaThCs, KOTJA Y HAC MMEETCS HEKOTOpoe rpyboe
MPEJICTAaBICHUE O TOM, KaK MOXKET BBIIISIIETh JKEJaTeNIbHbIM CUHTE3, U 3TO MPEACTABICHUE MOXKET
OBITh OMKCAHO IBYMsI IEPBBIMHU MYJIbTUIUTUKATOPAMHU.

Bosmooxcnocms 1. B He3aBUCMMOM 4acTU SIMEHMKM  COAEPKUTCS OJHA MOJEKyna, a
MIPOCTPAHCTBEHHAS TPYIIIA UMEET HECKOJBKO AJIEMEHTOB CHMMETPHH (Jajee Il OMpeeIeHHOCTH
B 9TOM KadecTBe OyneM paccMatpuBath unciio 4). Ham xoTenock Obl, 4TOOBI CHHTE3 OBLIT YHCTHIM H
cojiepkan poBHO 4 KOMIIOHEHTHI CBS3HOCTH. Torja B KayecTBE 3HAYCHUH MYJIbTHIUTMKATOPOB
caenyer 3angath yucna 4 0.

! selection mode

1

! two first multipliers

4 0



Bozmooicnocmoy 2. Bee TO ke, HO HAaC yCTpauBalOT TAKKE€ M HE OYEHb YMCThIE CHHTE3bl. OJHAKO
XOTEJIOCh OBbI, 4TOOBI “OpbhI3TH” OBLIM HE CIWIIKOM OoJibliue. B 3TOM ciydae HYXHO yKa3aTh
3HaYeHHE BTOPOTO MYJIbTUIIMKATOPA W TPAaHULBI A OTHOUIEHHUS 00BEMOB BTOPOW MO BETUYHUHE
00J1aCTH K TEpPBOH.

I selection mode

1

! two first multipliers

4 4

! min & max value for ratio of components (Vol 2/Vol 1)

! this ratio has to be close to zero for almost clear synthesis (0.0 0.2, for example)

0.0 02

1.0
Boszmoorcnocms 3. Ecnum He3aBUCHMMAsl 4acThb SJEMEHTApPHOM SYEUKH COJEPKUT 2 MOJIEKYJIbI,
CBS3aHHbIE HEKPHUCTAJUIOrpauuecKoil CUMMETpHUEil, TO Mbl MOXEM OXHUAAaThb, YTO OOBEMBI HX
M300paeHUi! Ha ceTke OyAyT MOYTH OJMHAKOBBIMH. DTy CHUTYaIMI0 B paMKax MCIOJIb3yeMbIX
3/1eCh TEPMUHOB MOYKHO OMHCATh TaK:

I selection mode

1

! two first multipliers

4 4

! min & max value for ratio of components (Vol 2/Vol 1)

! this ratio has to be close to 1 for a non-crystallographic symmetry (0.8 1.0, for example)

0.8 1.0
3ameTuM, UYro TpeOoBaHWE OTOMpaTh  “MOYTH  YUCThIE”  CHHTE3bl TP  HATUYHUH
HeKpUcTauiorpaduuecKoil CHMMETPHM HE MOXKET OBITh omucaHo Mojor otoopa 1. (Cm. Moga
oTbopa 6 HUKe).

Mopaa ordopa 2. D10l MO0 YMECTHO MOJIB30BaThCS, KOTJa Yy HaC €CTh JIUIb MOHHUMAHUE, YTO
ob1ree 9nciio 00y1acTel CBA3HOCTH JTOJDKHO OBITH HE CIUIIIKOM BEJIMKO, Ha 3apaHee Hen3BecTHO. B
ATOM CiIydae OTOMparoTcs (a3bl, IPUBOAAIINE K CHHTE3aM, JAIOIIUM He 0o0Jjiee 4eM yKa3aHHOE
00111ee YMCII0 KOMIIOHEHT CBSI3HOCTH. [Ipr 3TOM MOXKET ObITh IPOBEPEH MEPBBIN MYIbTUILIUKATOP.

Mona ot6opa 3. UMuorma pmomosHUTeNnbHas WHGOPMAIKMS O CTPYKType TIIO3BOJIAET HaM
IpeJoiararb, YTO YMUCIO KOMIIOHEHT CBS3HOCTH B TOYHOCTH PaBHO HEKOTOpoMy uuciy. Dassl,
NPUBOJANIME K CHHTE3aM, JAIOIIUM YKA3aHHOE YHCIO KOMIIOHEHT CBSI3HOCTH, MOTYT OBITh
0TOOpaHbl, Ucnob3ys Moy 3.. [Ipu 3ToM MOXKET OBITH TPOBEPEH MEPBBIM MYJIbTUILIUKATOP.

Mona ot6opa 4. lHOrAa MBI HE MOXKEM OLICHHTH OOIIee YHUCIIO0 00IacTe CBA3ZHOCTH, HO MOXXEM
MIPEANOIOXKHUTh, KAKUM 00pa3oM CTpyNIUpOBaHbl HamOoJsiee KpymHbie oOnacTu. Torma 3amaroTcst
ycnoBUs Ha 3HadeHus nepBblx N mynpTuminkaropos. IIpu atom camo uncio N Toxe 3amaercs B
KauecTBe MepBoro mnapamerpa. Otbupatorcs Takue (as3bl, KOTOpble HPHUBOIAT K CHUHTE3aM,
HMCIOIIUM IICPBLIC N MYJIbTUIUIMKATOPOB € YKa3aHHbIMU 3HAUCHUSAMU.

Mona otoopa 5. Vcnonb3yercs TOT[a, KOTJa Mbl XOTHM pPacIIMPUTh TPEOOBaHMS, 3aJaHHBIC
MOJI0i1 4, a UMEHHO BMECTE€ C yKa3aHHbIMH OTOHMpaTh U 0OJee YHUCThIE CHUHTE3bI, Y KOTOPBIX
yKa3aHHble MyJbTUIUIMKATOpel paBHbl 0. 3agaroTcs ycioBuss Ha 3HaueHus nepBbix N
MYJIBTHUIUIUKATOPOB, KOTOPBIE JOJKHBI OBITH paBHBI INOO yKa3aHHBIM 3HAUEHUSM, JINOO HYJIIO.

Moaa otdopa 6. Eciin y Hac, KpoMe OIIEHKH BEJIWYUH MEPBBIX MYJIbTHUILIMKATOPOB, UMEETCS
uHpopManus W IS OIEHKH COOTHOIIEHWH OOBEMOB HaWOONBIIMX OOJacTed, TO ClemyeT



UCHoJb30BaTh Moy 6. 3aech 3anatorcss N EpBbIX MYyJIbTUIUIMKATOPOB, a Takke rpaHuibl 1uist N-1
OTHOIIICHUH 00BEMOB (KaKIIOW ciemyromieil obmactu K mpenpiaymieit). Bece uncna nms orneHkH
OTHOUIIEHUM JTOJKHBI JIeKaTh B nipeaenax ot 0 go 1.

Obwee 3ameuanue. TIOHATHO, YTO MOTYT BO3HHKHYTh MOTpPEOHOCTH OTOOpa, IUIOXO
dbopMynupyemMble B paMKax IEpEUYUCICHHBIX BO3MOXXHOCTEH. B Takom ciyuae pekoMmeHayercs
oTOpaTuThCs K pazpabotymkaMm. Bam mm6o momoryt chopmyaupoBaTh CBOM TMOTPEOHOCTH
ONTUMAJILHBIM 00pa3oM, IMOO PaCcIIUPSIT BO3MOXKHOCTH IPOrPaAMMBI.

5. BxoaHoii (aiis ynpaBJsiOIMX JaHHBIX.

Obwue 3ameyanus. CTpoku B (aiiyie ynmpaBisiomUX JaHHBIX, KOTOPbIE HAUWHAIOTCA 3HAKOM
BOCIPUHUMAIOTCA KaK KOMMEHTAapHUH. DTO TO3BOJISET JUIsl HAUYMHAIOLIErO IOJIb30BATENsl B3ATh
nexotopsiii TOTOBBIN TTOJIHBIN daiin yropaBisiomux JaHHBIX U aJalTHPOBATh €0 K CBOUM
HYXJaM, TMOMNPOCTY 3aKOMMEHTApUB HEHYXHbIE CTpPOKH. Bce KOMMEHTapuu mpu 3TOM OUYEHb
M0JIE3HO OCTAaBHUTH B (paiiyie, MOCKOJIbKY OHM CYIIECTBEHHO OOJEerdaroT M3MEHEHHE MapaMeTpoB U
YMEHBIIAIOT YUCIIO OMUOOK MPU UX U3MEHEHUH.

YucrioBble TaHHBIC BBOJATCS 110 CBOOOIHOMY (hopmarty.

byksa “Y” nnu “N” B otBerax Tuna “JIA/HET” moxeT ObITh Kak MPOMUCHOM, TaK U CTPOYHOM.

CG"’
*

Ilpumep ynpasnarowux oannsix. IlonpoOHOE onKcaHne KaXKA0ro MapaMmerpa CoOACpKUTCS HUXKE.

! data for program GENMEM dated 27.05.2001 and later
! step code (from 1 to 3 symbols)

sl

! number of records - screen step

100

! number of records - step for file <code of step> gmem.con
500

! input file of structure factors (UF-format)

protgda.uf

! space group number

19

! unit cell parameters (in A and degrees)

34.900 40.300 42.200 90.00 90.00 90.00

! column number for observed modules

5

! column number for test-flag

0

! column number for reference phases (0 if not available) and radian/degree information (R/D)
7R

! resolution limits for correlation with reference phases
16.9999. 5.

! whether the calculated synthesis may be flipped (Y/N)
N

! start value for the random numbers generator

70191321

! max number of generated phase sets

300000

! max number of selected phase sets

20

! phase generation mode (1-4)



!'1 - uniform distribution

! 2 — generation near the start phase set

I (it is necessary to define the column number for phases Ph and their figures of merit FOM)
! 3 - generation by von Mises law

! 4 - generation by von Mises law with density modification
1

12

13

14

! --- parameters for gen mode=2, 3 or 4 ---

! column number for the start phases

17

! column number for FOM (0 if not available)

!'and NZFOM - number of zones for given FOM

16 3

I'if NZFOM is not equal to 0, then

! resolution limits and FOM_ value for every zone

I'16. 9999. .80

112. 16. .50

I 4. 12. .01

! --- parameters for gen mode=2 ---

! resolution limits for phase comparison with start values
116. 9999. 2.

! minimum correlation value for phase comparison

10.7

! whether the calculated synthesis may be flipped (Y/N)
IN

! max number of attempts to generate a phase variant close in correlation
11000

! --- parameters for gen mode=4 ---

! resolution limits for start synthesis

14. 9999.

! grid numbers for synthesis calculation: nx, ny, nz

136 40 40

! file with a cumulative function of electron density
!rna3.cum

! --- parameters common for all generation modes ---

! number of resolution zones for connectivity analysis

| ==========parameters for the first resolution zone ==========
! resolution limits for connectivity analysis
16. 9999.
! grid numbers for synthesis calculation: nx, ny, nz
36 40 40
! cut-off levels (see Section 4 for explanations)
0.0 0.1
! whether endless connected regions are accepted (Y/N)
N
'Y
I selection mode:
!'1 - two first multipliers and limits for their ratio



I (if the second multiplier is different from zero);

! 2 - common number of areas (<=) and the first multiplier;

! 3 - common number of areas (=) and the first multiplier;

! 4 - the number of multipliers and their values (=value);

!'5 - the number of multipliers and their values (= value or =0);

! 6 - the number N of multipliers (one integer),

! their values (N integer parameters) and

! limits for the ratio of corresponding volumes (N-1 pairs of real values between 0 and 1)
1

! --- data for selection mode 1: ---

! The accepted number of connected regions (2 integer parameters)

! (the 2-nd parameter equal to -1 means no limitations for the second multiplier)
40

14 4

! min and max values for the ratio of volumes of the 2-nd and the 1-st connected regions
109 1.0

! --- data for selection mode 2 or 3: ---

! limit for the number of connected regions and the 1st multiplier

!' (-1 if any value is allowed)

144

| --- data for selection mode 4 or 5 : ---

! the number of multipliers

I"and their values:

12

| ========== parameters for the second resolution zone ==========
! resolution limits for connectivity analysis
12. 9999.
! grid numbers for synthesis calculation: nx, ny, nz
36 40 40
! cut-off levels (see Section 4 for explanations)
0.0 0.1
! whether endless connected regions are accepted (Y/N)
IN
Y
! Phase selection mode:
!'1 - two first multipliers and limits for their ratio
I (if the second multiplier is different from zero);
! 2 - common number of areas (<=) and the first multiplier;
! 3 - common number of areas (=) and the first multiplier;
! 4 - the number of multipliers and their values (=value);
!'5 - the number of multipliers and their values (= value or =0);
! 6 - the number N of multipliers (one integer),
! their values (N integer parameters) and
! limits for the ratio of corresponding volumes (N-1 pairs of real values between 0 and 1)
2
I --- data for selection mode 1: ---
! The accepted number of connected regions (2 integer parameters)
! (the 2-nd parameter equal to -1 means no limitations for the second multiplier)
140
14 4



! min and max values for the ratio of volumes of the 2-nd and the 1-st connected regions
! (volume is calculated as the number of grid points which belong to the region)
109 1.0

I --- data for selection mode 2 or 3: ---

! limit for the number of connected regions and the 1st multiplier

!' (-1 if any value is allowed)

8 -1

! --- data for selection mode 4 or 5: ---

! the number of multipliers

I"and their values:

12

140

5.1. Ums mara 3ajaHus.

(! step code (from 1 to 3 symbols) )

Ot10 He OoJiee ueM 3-CUMBOJIbHAsA METKa, KOTOpasi OyZIeT COMPOBOXAATh BCE BHIXOAHbIE (pailiibl
nporpammel. Bo Bpemst paboTsl mara s1 OyayT co3aHbl BBIXOIHBIC (haiiiTbl

sl _gmem.out - oToOpaHHbIC HAOOPHI (Pa3;

sl gmem.mes - MPOTOKOJI pabOThI MPOTPAMMBI;

sl gmem.con - Komwus SKpaHa.

PekoMeHnayeTcst 4yacTh CUMBOJIOB UMEHHU CAENaTh HU(ppaMU U YBETUUYUBATh UX B IpoIiecce pabOThI.

5.2. Kosin4ecTBO 3anucei - mar 3KpaHa.
( ! number of records - screen step)
DTO HEKOTOPOE 1IE0€ YUCIIO, PErYIHUPYIOIee YacTOTY BbIBOAA HA IKPaH WH(OpMALUK O TOM, KaK
uaeT npoiecc oroopa. Ecnu 3agaTh 3ToT mapametp paBHbiM 100, TO B mporiecce pabOTH Ha SKpaHe
OyayT MOSBIATHCS 3aMUCH THIIA:

100/ 43/ 7

200/ 89/ 12

300/ 139/ 20
wutrocTpupytonme, 4to u3 100 creHepupoBaHHBIX Ha0OpOB (a3 43 yIOBIETBOPSIOT IEPBOMY
ycloBuo oTbopa m 7 - obouMm 3amaHHBIM ycioBusM; u3 200 creHepupoBaHHBIX HaOOpoB 89
YIIOBJIETBOPSIOT MIEPBOMY YCIOBHUIO 0TOOpa U 12 - 060UM YCIOBUAM U T.1I.
BaxxHo moHMMAaTh, YTO, €CIIM 33a/aTh 3TO YMCIO OYeHBb OOJBIIUM (OONbIINE, YeM peaJbHO HYXKHO
reHepaluii), TO 3amich Ha KOHCOJIU HE OyIyT MOSBIATHCS BOOOIIE, KPOME CaMOM MOCHeaHei
3anucy, KOTopasi MosBIseTCs B JII0OOM citydae.

5.3. KosinvecTBO 3anuceii - mar KONMMH 3KpaHa.
(! number of records - step for file <code of step> gmem.con)
DTO HEKOTOPOE IIEJ0€ YUCIIO, PETYIUPYIONIEE YacTOTY BbIBOAA B (aiij, SIBISIOMIUIICH KoNMUen
3KpaHa, uHQOpPMAaLlUKU O TOM, KaK HUIET mpouecc oTdbopa. B wactHoM ciydae 3t 2 ymcna - mar
9KpaHa U IIar KOMHH KpaHa - MOTYT COBIMAJaTh, HO 3TO TpeOOBaHUE HE SIBJIAETCS 00A3aTENbHBIM.
Ecnm 3agaTh aToT mapametp paBabM 500, TO B (haitiie OyayT coaepKaThCs 3aITUCH TUTIA!

500/ 239/ 35
1000/ 471/ 65
1500/ 704/ 91
wutrocTpupytonme, yto u3 500 creHepupoBaHHBIX HA00poB a3 239 ynOBIETBOPSIOT MEPBOMY
Kputeputo otoopa u 35 - oboum 3amanHbIM kputepusam; u3 1000 crerepupoBaHHbIX HaOOpoB 471
YIIOBJIETBOPSIIOT IEPBOMY KPUTEPHUIO 0TOOpA U 65 - 060UM KPUTEPUSIM U T.1I.



BaxHO MOHMMATh, YTO, €CIIM 3a7aTh ATO YUCIO OYEHb OOJBIIUM (OOJbIIE, YEM PEaTbHO HYIKHO
reHeparuii), To 3amnucei B (aitie He OyneT BOOOIIE, KpOME CaMO# TOCIETHEH 3alucH, KoTopas
MOSIBUTCSI TaM B JIFOOOM CiTydae.

5.4. BxoaHou ¢aii1 CTPYKTYPHBIX aKTOPOB.
(! input file of structure factors (UF-format))
Hanee Bo BxogHOM (haiiyie JOJDKHA COJEPIKAThCSl CHMBOJIbHAsA MHGOpMaIus, mepBbie 72 CUMBOJA
KOTOPOW WMHTEPHPETUPYIOTCA Kak UM (paityia CTpyKTYpHBIX (aKTOpOB ITOT (PopMaTH30BaHHBIN
(haiin opraHM30BaH CIEAYIOMNUM 00pa3om (Tak HazbiBaeMbid hopmat UF):
- mepBasi 3anuch (72 cUMBOJIA) - TIEPBBII 3aro0JIOBOK (haita;
- BTOpas 3anuch (72 cuMBOJIA) - BTOPOM 3aroJioBOK (aiina;
- TPEThs 3aMuCh (LIeJI0€ Yucio, kKotopoe unutaercs mo ¢opmary 14) - LREC, pasmep kaxmon u3
MOCJICIYIONTUX 3alucel (KOJWYECTBO YMCENT B OJHOW 3amuch; He AoKHO mpeBbimath 100; xak
CHHOHUM TIOHATHUSA “KOJUYECTBO YMCET MBI OYJET TaKKE MCIOJIb30BaTh BRIPAKEHUE “KOJTUYCCTBO
KOJIOHOK”);
- nmanee 70 KoHIa ¢aiia CIenyroT OJAMHaKOBbIe 3amuch, coctosmme u3 LREC uucen (koTopsie
HA3bIBAIOTCS TAK)X€ KOJIOHKAMM), OTBEYAIOIIMX OJHOMY pequieKCy; U3 3THUX YHUCEN MepBbIE TPH -
nensie (3To mHIekcsl H, K, L), a ocTanpHbIe — BEHIECTBEHHBIE, COJEPKAIINE Pa3HOOOpa3HYIO
nH(}pOpMAIHIO O JAHHOM CTPYKTYpHOM (akTope. Takue 3amicu BEIYUTHIBAIOTCS 110 (opmaTy

(314, 5¢12.6)
ectn LREC ne 6ombiie 8, u o ¢gopmary

(314, 5g12.6/(6g12.6))
B IIPOTUBHOM CITy4ae.
[Ipenmonaraercs, 4yTo 3aMUCH KaXXIOro (Qailia B OJMHAKOBBIX MO3HULMIX COAEpKAT MHPOPMAIUIO
OJIMHAKOBOT'O TUIA (HAapUMEpP, MOAYIH CTPYKTYPHBIX (DaKTOPOB B MO3HUIMH 5, COTBETCTBYIOIINE
sigma B mo3unuu 6, paspemnieHue pedekca - B TO3UIHUH 4 U T.11.)

5.5. Homep npocTpaHCTBEHHOM IPYyNIIbI.

(! space group number )

[leoe YwMCIIO, COOTBETCTBYIOLIEE HOMEPY MNPOCTPAHCTBEHHOM Tpymlnbl B MexXayHapoaHbIX
Kpuctamuiorpapudeckux tadbnumax. Madopmamnus o Takoi rpyIe IT0JDKHA COAEPKaThes B (Qaiiie
FAML.ITC, xoTOpbIil MOCTaBIsACTCS BMECTE C MPOTpaMMOi. DTOT (hails1 MOKET OBITh TTOTIOJIHEH ISl
MPOCTPAHCTBEHHBIX IPyMIl, HH(GOPMALKS [0 KOTOPHIM €llle He BHECEHA aBTOPAMH..

5.6. [TapameTpbl 3JIeMEHTAPHOM AYEHKH.
(! unit cell parameters (in A and degrees))
6 BEIIECTBEHHBIX YMCEIN - JJIUHBI pedep SUeKu U yribl. JJTUHBI 3a0a10TCS B aHTCTpeMax, yribl - B

rpagycax.

5.7. HomMep KOJIOHKH € IKCIIEPUMEHTAJILHBIMUA MOAYJISIMH.

(! column number for observed modules)

OTO 11e510€ YUCII0, YKa3bIBaloIllee, IJI€ BO BXOJAHOM (aiiie HaXoAaTcs SKCIIEpUMEHTAIbHbBIE MOTYIIH.
OTO IOJIKHO OBITH MOJOKUTEIBHOE YUCIIO, CTPOro Oosbiee 3 (Tak Kak MepBble 3 Yucia B 3alUCU
BXOJHOTO (haitna cTpyKTypHBIX (hakTopoB - 310 nHAekch H, K, L) n He npesrimatomee LREC.

5.8. Homep koJ10HKH ¢ TecT-(pJIaramm.

(! column number for test-flag)

OTO 1enoe 4YHuClo, yKa3bplBalollee, A€ BO BXOJHOM (ailie HaxXoAsATCsl MpPHU3HAKU TOrO,
paccMaTpUBAETCS JIM TaHHBIH peduiekc Kak pabounii UiM KOHTPOJbHBIN. JIjis pabounx pedIiekcoB
ATOT MPU3HAK YCTaHOBJIEH B 1, sl KOHTpodbHBIX - B 0. Ecnu Takas mHpopmanus oTCyTCTBYET,
HOMEp KOJIOHKH JToJkeH ObITh 3a7aH 0. Ecnu takas undopmanust Bo BXogHOM daiiie ecTb, TO 3TO



JOJIKHO OBITh TOJIOKUTEIBHOE YHUCIO, CTPOro Oombiiee 3 (Tak Kak MepBble 3 yucia B 3alHCH
BXOJHOTO (haitna cTpyKTypHBIX (hakTopoB - 310 nHAekch H, K, L) n He npessimatomee LREC.
Cama nporpamma GENMEM onnHakoBo paboTaeT Kak ¢ pabO4YMMH, TaK U C KOHTPOJbHBIMH
pebnexkcamu. [loaToMy B HeW 3TOT mMpu3HAK HE HCMOIb3yeTcs. OIHAKO MPEAIoiaraeTcs, 4To
nporpamma GENMEM moxket ObITh MCIOJIB30BaHa sl pabOThl HAJl KOHKPETHON CTPYKTYpOW B
KOMIUIEKCE C JPYTMMH MporpaMmamu, riae 3Ta uHbopmauus sBiseTcss BaxHOW. Tak 4yTo
uH(popMalKg 0 TOM, Kakue U3 pedrekcoB 00bABIEHB KOHTPOJIbHBIMU, MEPEHOCUTCS B BBHIXOIHOU
(aiia ¥ CTAaHOBUTCS JOCTYITHOM JIJIS CIICTYIOIITMX 3TAroOB padOTHI Ha/l CTPYKTYPOM.

Ecnu Bo BXomHOM (aiine He comepkuTcss HHGOpMaIK 00 3TOM IpHu3HaKe (HOMEp KOJIOHKH 3a/IaH
0), To Bce peieKChl OOBIBIAIOTCS paOOUYUMH | JIJIST HUX 3TOT MPU3HAK YCTaHABIUBACTCS B 1.

5.9. Homep KOJIOHKH € ITAJJOHHBIMHU (pa3zamu.

(! column number for reference phases (0 if not ) and radian/degree information (R/D))

OTO 1en0e YHCIo, yKa3blBarollee, Ie BO BXoIHOM (aiine Haxoasrcs (as3bl, KOTOpPbIE B paMKax
Hallel 3a7a4u Mbl OyJleM HCIOJIb30BaTh KaK ATAJOHHBIE, U CHUMBOJBHBIM MpPU3HAK - B pajuaHax
WIM Tpaaycax BbIpaxkeHbl 3TH (a3bl, a Takke (a3pl B OCTaNbHBIX (paiiax, HMCMIONIb3yeMbIX
nporpammoii. Eciu atanonnsie ¢a3bl OTCYTCTBYIOT, TO HOMEDP KOJOHKU JOJKEH ObITh paBHEH 0.
Ecnm takue ¢aspl ecTh, TO 3TO JTOHKHO OBITH MOJOKUTEIBLHOE YUCIIO, CTPOro Oonbliee 3 (Tak Kak
nepBbie 3 Ynciia B 3alMCH BXOAHOTO (haiiyia CTpyKTypHBIX (akTopoB - 310 uHACKCH H, K, L) u He
npesbimaroniee LREC. PesynasTaTel paboTel mporpammel (0TOOpaHHBIC BapUAHTHI) HE 3aBUCAT OT
HAJIMYUS WIK OTCYTCTBHS BO BXOJIHOM (paiisie 3TaIOHHBIX 3HaUeHUH (a3.

OtanoHHble (a3bl UCHOJB3YIOTCS A1 cOopa CTAaTHUCTUKHU DPACIpEeAeNCHUS] CTeHEPHUPOBAaHHBIX U
oToOpaHHBIX HabopoB (a3. Ecnu mmerorcs Tounble (a3bl (Hampumep, CTPYKTypa U3BECTHA U MBI
HCIIOJIb3YEM MPOrpaMMy Ul TECTHPOBAaHUS METOJAA), TO Pa3yMHO MMEHHO HMX HCIOJIb30BaTh B
KauecTBe 3TaJOHHBIX. Eciu TO4YHBIX (a3 HET, HO MMeeTcd Kakoe-THOO pelleHHe, MOoJydyeHHOe
HE3aBHCHUMBIM IyTeM, TO Takue (a3bl TAaKXKe Pa3yMHO HCIIOIb30BaTh B KAYECTBE ITAJOHHBIX, YTOOBI
aHaJM3UPOBaATh, Kak mojydaeMble ¢ momotnbio nporpaMmMbl GENMEM da3el pacnpeneneHsl 1o
OTHOWICHHIO K Hemy. [Ipu orcyrctBum Takux (a3 (Hampumep, npu padoTe ¢ HEU3BECTHOU
CTPYKTYpOH) JUIsl TeJel CTAaTUCTUKU WCIIOJB3YETCsl TEPBBIM CreHEepUpOBaHHBIA Habop da3.
Koppensiius Bcex OCTambHBIX CT€HEPHUPOBAHHBIX HAOOPOB CUYHMTAETCS MO OTHOLIEHUIO K HEMY.
3amMeTuM, YTO TIEPBBI CTeHEpUPOBaHHBIM HaOOp a3 He o00s3aTENBHO SBISICTCS TEPBHIM
OTOOpaHHBIM; OH IOMAaJaeT B BBIXOAHOW (ailll TOJBKO B TOM Cydae, €cliid YAOBJIETBOPSET BCEM
3aJJaHHBIM YCJIOBHSIM CBSI3HOCTH.

[Tocne menoro 4ucia mo KpakHeM Mepe 4epe3 OauH Mmpoden (poOeIoB MOXKET OBITh U OOJIBIIE)
MOJKET CJe/loBaTh CMMBOJIBHBIN MpPHU3HAK - B pajJudaHax WIM Tpaaycax BbIpakeHbl (a3bl. bykBa
MOXXET OBITh KaK MPOMUCHOM, TaK U CTPOYHOM, TO €CTh JOMYCTUMBIMU sIBJsItOTCS OykBHI R, D, 1, d.
[Ipenmonaraercs, 4to Bce ¢a3bl BO BXOAHBIX U BBIXOJHBIX (hailiax BbIpaKeHbI B OJHHUX U TEX K€
eAMHMIIAX: B pajJiiaHax, €ciy yKa3aH NMpU3HaK R wiu r, U B Tpagycax, €clid 3TOT MPHU3HAK yKa3aH
kak D wnm d.

B nmo0om ciydae, HE3aBUCUMO OT TOTO, 33/1aHa JIM MHPOpMAIUS O €IUHUIAX U3MEPEHHS YIJIOB,
nporpaMma JiejaeT MomNbITKY MPOUHTEPIPETUPOBATh €ANHUILY U3MepeHus (a3 camocToaTeabHo. B
ciaydae, €clid BXOJHBIE (pa3pl BOOOIIE OTCYTCTBYIOT (KaKk pemnepHble, TaK W CTapTOBbBIC),
camMocCTosITeNIbHAas HMHTEpHpeTanus HeBo3MoxkHa. W torma nubo Oymer Hcmonb3oBaHa BXOJHAs
uH(popMaIus 0 eIUHHUIIAX U3MEPEHUS YIIIOB (€CIM OHA €CTh), JIM00 OyAeT MPUHATO PEIICHHUE, YTO
BBIXOJTHBIE YTJIBI OYAyT BRIp@XKEHBI B Tpagycax (eciu BxoaHast nHGOpMaIUs OTCYTCTBYET).

Korna mHTepnperaius BO3MOXKHA, OHA MPOUCXOIUT TakK: €CIM B IporpaMMme ecTh Kakue-ndo
BXOAHBIC (pa3bl (perepHblie WM MPOOHBIE JIs1 MO TeHepanuu 2, 3 win 4), To JJIsl peTIepHbIX (a IpH
WX OTCYTCTBHU - JUIsl POOHBIX) (a3 MOJCUYUTHIBACTCS CpeHEe 3HAauYeHHWE aOCOJIOTHBIX BEIHMYHMH
stux ¢a3z. Ecimm 310 cpemHee 1m0 aOCOMIOTHOM BEIWYMHE HE TMPEBOCXOAMT 5, TO a3kl
MHTEPIPETUPYIOTCSL B pajJuaHax; €cld cpelHee OKas3biBaeTcsi He MeHbuie 50, To ¢as3el Oymyt



MHTEPIPETUPYIOTCS B yriax. B mpoTuBHOM ciydae mporpamMma CUUTAeT, YTO YIJIbl HE MOTYT OBITh
MPOUHTEPIIPETUPOBAHBL.
Bo3moxHbI 4 citydas coueTaHusl HATMYKUS BXOJHOUW MH(OPMALIUK U YCIIEITHOCTH UHTEPIPETALIUH.
1. BxogHo#i wHpOpMaMKM HET, CAMOCTOSTEIbHAS HHTEPIPETaIHs Oe3ycIenHa
[Iporpamma 3akaH4mBaeT pabOTy ¢ aBapUHHBIM COOOIICHHEM.
2. BxogHoit mH(bOpMAaIMU HET, CAMOCTOSTEIbHAS HHTEPITPETAIUS YCIICTITHA.
Hcnonb3yloTcst e AMHULIBI, TOTYyYE€HHBIE B PE3yJIbTaTe CAMOCTOATEILHOW —HMHTEPIpETalUu.
3. Bxonnas undopMalus ecTb, CaMOCTOSITENIbHASI UHTEpIpeTalus 0e3ycrelniHa.
Hcnonp3yetcst BXxoAHas HHGOpMALIHSL.
4. Bxoanast unpopmanus ectb, CaMOCTOSITENIbHAS MHTEPIIPETALlNs yCIIeHIHA.
U toraa BO3MOXKHBI 2 BapUaHTa:
4a. EquHuIsl u3MepeHus, MoTy4eHHbIe He3aBUCUMbIM 00pa3oM, COBIAIAIOT.
OHM ¥ UCTIOJB3YIOTCA.
46. Enunuiiel u3MepeHust HaXosATCs B KOH(IIUKTE.
Hcnonb3yroTcst eIMHULIBL, 3a/1aHHbIe BO BXOIHOM HH(OpMaLH.
Brimaercs npenynpesxaaromiee cooOieHue.
Hanomunaem, 4To Bce BXOAHBIE (pa3bl JOJKHBI OBITH BEIPAXKEHBI B OJTHUX U TEX YK€ €AUHUIIAX.
3ameuanue. Ecau B mporpamMme BBINOIHIETCS IPe0Opa3oBaHuE YIIOB U3 IPajycoB B paJlaHbl WIH
obpatHO, TO Bce 3HaueHus 1.e+10, sBisgOmUecs MpU3HAKOM TOro, 4yro ¢a3a HE OmpeesieHa,
ocTaroTcs 0e3 U3MEHEHUSI.

5.10. luana3oH pa3peumieHusi AJI5 MOACYETAa KOPPeEJISIIUU.

(! resolution limits for correlation with reference phases )

3 BemectBeHHBIX yncia (DMIN, DMAX, DSTEP), u3 koTopsix 00s13aTeIbHBIMU SIBJISIOTCS TIEPBBIC
2. Oti 2 yucnaa 3aJal0T MUHUMAJIbHOE M MAaKCUMAaJIbHOE pa3pelieHue, OMpEeAeIsIiolie 30HY B
00paTHOM MPOCTPAHCTBE, B KOTOPOU OyJeT MOJCUUTHIBATHCS KOPPESIHS CTeHEPUPOBAHHBIX (a3 ¢
ATAJIOHHBIM Ha0OpoM (eciau OH €cCTh) JHOO C TEepPBBIM CTEHEPUPOBAHHBIM HAOOpOM (eciu
STalloOHHBIE (a3bl OTCYTCTBYIOT). OHM MOTYT OBITH 3adaHbl B J0O0M mopsiake. Ilpu pacdere
KOppEJsUi CpaBHUBaeMble HaOOphl (a3 MpeABapUTENbHO BBIPABHUBAIOTCS JTOMYCTUMBIMU IS
JAHHOW TMPOCTPAHCTBEHHOW TpYNIbl M3MEHEHUSMHU Hayajla KOOpAWHAT W/WIM SHaHTHOMOpda
(nHGOpPMAIHA O TOMYCTUMBIX CABUTAX M M3MEHEHUHU dHaHTHOMOpda 3anaetcs B daitne FAM.ITC).
Ecnu nyist ogHOM M3 0oceil BO3MOJKEH JIF0OOW BBIOOp Hauyanma KOOPAMHAT (HampuMep, CIBHUT BIOJIb
ocu Y I IPOCTPAHCTBEHHOM Tpymmbl P21), TO TpeThe YMCIIO B CTPOKE YHMPABISIOMUX JTaHHBIX
3aJaeT Iar, ¢ KOTOPbIM OYAyT IPOBEPSTHCS CABUTU MPHU BBIPABHUBAHUM BJAOJIb 3TOH OCH. DTO
YHCIIO MOXET OTCYTCTBOBATh B JAHHBIX, M TOTJa mporpamma HazHavaeT nepemeHHoi DSTEP
3HaueHue DMIN/4.

5.11. Bo3Mo:kHOCTH NepeBOPAYMBATH CHHTE3 IIPU pacyeTe KOPPeJas UM,

(! whether the calculated synthesis may be flipped (Y/N) )

OTOT mapameTp ompenenser, OyaeT Ju NpU BbIpaBHUBAHUU (a3 paccMaTpUBATHCS HE TOJIBKO
“npsAMoii”, HO U “lepeBEPHYTHIN CHHTE3. ECIM 4ncao JOMyCTUMBIX CABUTOB PaBHO, HAIpUMep, 4,
yKazaHa BO3MOXHOCTh CMEHBI SHAaHTHOMOpP(Ja, a BO3MOXKHOCTh ‘‘TIEpeBOpavyMBaTh’ CHHTE3 HE
yKa3aHa, TO B KaUeCTBE KOPPEJSALUU MPOOHOr0 CUHTE3a C TOUYHBIM OYyJeT BHIOpAaHO MaKCHUMAaJIbHOE
U3 8 uncen, Kaxa0e U3 KOTOPBIX COOTBETCTBYET KOPPENSILIMM IPU HEKOTOPOM JOMYCTUMOM CABUTE
1 J1I000M BBIOOpE SHaHTHOMOp(da. A eciu BO3MOXXHOCTh ‘“‘NEpeBOpayMBaTh’ CHUHTE3 yKa3aHa, TO
OyneT BBIOpaHO MaKCHUMallbHOE M3 16 umcesn, oOpasyromux 8 mapbl; B KaXJIOH Mmape OIHO YHCIIO
SIBJISICTCSI KOPPEJSIIIUEH “TIPSMBIX~ CHHTE30B, a JIPYroe - KOPPeIAlHel “rnepeBepHyToro” mpoOHOTO
U “IpAMOro” TOYHOTO CUHTE3A.

5.12. CrapToBoe 3HaUeHHE JaTYUKA CJAYYANHBIX YUCEI.
(! start value for the random numbers generator)



D10 pgocratroyHo Oosbimoe (7 - 8-3HAYHOE) I1IE€JI0€ YHMCIO0. 3aJaeT TOCIeI0BATEIHHOCTD
MICEeBIOCTYYalHBIX YHCeN I TeHepanuu ¢a3. 3a7aB B TOYHOCTH TO XK€ CTAPTOBOE 3HAYCHHE
JaTYMKA CIy4alHBIX YHCEII, MBI TTOJTYYMM B TOYHOCTH TY JK€ TOCIE0BATEIBHOCTD (a3, uTo ObIBAET
BaKHO B PsIJIC CUTYyaIlUH.

NHorma MOXKeT BO3HUKHYTH HEOOXOJUMOCTh  MPOJODKUTH TEHEpAui0 ¢ TEKYIIETro
MCEeBAOCIyYaliHOrO ymucia. s 3TOM 1eau B KOHIIE MPOTOKOJA MEeYaTaeTcs MOCIEIHEEe 3HAYCHUE
JaTYMKa CIy4alHBIX YHCEN; OHO MOXET OBITh HCIIOJIb30BAaHO B KAdeCTBE CTApTOBOTO IIPHU
CJICTYIOIIEM 3aITyCKeE.

5.13. MakcuMajibHOe YUCJI0 CTeHEPUPOBAHHBIX (Pa30BBIX HAOOPOB.

(! max number of generated phase sets )

[lenoe uMcno, KOTOPOE YKa3bIBAaeT, KOTJAA CIEAyeT IMpeKpaTuTh reHepanuio (a3, eciu oHa He
3aKOHYUTCS MPH JOCTUKEHUH APYroro orpaHUYeHus (a KIMEHHO MPH JOCTHKEHUH MaKCUMaIbHOTO
4yucia 0TOOpaHHBIX (a30BBIX HAOOPOB).

OTO YHMCIIO0 PEKOMEHIYEeTCsl yCTaHABIMBATh HEOOIBIIUM (HECKOIBKO COTEH MJIM ThICAY), TOKa UAET
moa0op mapaMeTpoB.

5.14. MakcuMasibHOe YHCJI0 0TOOpaHHBIX (pa30BbIX HAOOPOB.

(! max number of selected phase sets)

[lenoe uymcio, KOTOPOE YKa3bIBAaET, MPHU JOCTHXKEHUH KaKOro KOJMYECTBAa OTOOpaHHBIX (ha30BBIX
BapUaHTOB paboTa OyJeT mpekpaiieHa (eciii oHa He OyAeT mpeKpalieHa paHblle MNPy JOCTHKCHUH
JPYroro OrpaHUYeHHs - MAKCUMaJIbHOTO YHCIIa TeHEepalyii).

CrnenyeTr UMeTh B BUIY, UTO MPHU YKa3aHUH HEHYJIEBOI'O HOMEpa KOJIOHKHU Ui penepHbIX (a3 oHu
OyayT MEepeHeCceHbl B Ka4eCTBE MepBOro Hadbopa Qa3 B BIXOAHOU (aitsr. B Takom ciydae, eciu Mbl
ykaxxeM yucio 100 B kadecTBe MaKCHUMaJIbHOTO 4YHCJIa OTOOpaHHBIX (Da30BBIX HAOOPOB, TO B
BBIXOJTHOM (haiisie peasibHO OyaeT conepkarbes 101 ¢a3zoBbIit Habop.

5.15. Monaa renepanuu ¢a3s.

! phase generation mode (1-4)

!'1 - uniform distribution

! 2 - generation near the start phase set

!I' (it is necessary to define the column number for phases Ph and their figes of merit FOM)
! 3 - generation by von Mise law

! 4 - generation by von Mises law with density modification
1

12

13

14

! --- parameters for gen mode= 2, 3 or 4 ---

! column number for the start phases

17

! column number for FOM (0 if not available)

!'and NZFOM - number of zones for given FOM

16 3

I'if NZFOM is not equal to 0, then

! resolution limits and FOM_ value for every zone

I'16. 9999. .80

112. 16. .50

I 4. 12. .01

! --- parameters for gen mode=2 ---

! resolution limits for phase comparison with start values



116. 9999. 2.

! minimum correlation value for phase comparison

10.7

! whether the calculated synthesis may be flipped (Y/N)
IN

! max number of attempts to generate a phase variant close in correlation
11000

! --- parameters for gen mode=4 ---

! resolution limits of start synthesis

14. 9999.

! grid numbers for syntheses calculation: nx, ny, nz

136 40 40

! file with a cumulative function of electron density
!rna3.cum

[Tonsitue “CriocoObl reneparuu a3’ BBOAUTCS B pasnuene 3. Kak ciemyeT U3 Hero, 3TOT mapameTp
JIOJIKeH OBITh PAaBEH LIEIOMY YHCITy, IPUHUMAIOIIEMY B JAHHON BEPCHH MPOTrpaMMbl 3HaueHue ot 1
1o 4. Ilpu sTom

Mooa cenepayuu 1 (paBHOMEpHAs TEHEpaIUs) He TPEOYET NOMOTHUTEIIBHBIX TaHHBIX.

Mooa eenepayuu 2 (TeHepanus BOJM3UM HEKOTOPOE CTApTOBOTO pEIICHHs) TpedyeT
JOTIOTHUTENbHOM MH(OpMalMK, 3aJarolieil 3TO CTapTOBOE pEUIeHHEe U MPOLEcC CpaBHEHUSA
CUHTE30B:
1) HOMEpOB KOJIOHOK 715 (ha3 MPOOHOTO PEIICHNUS,
2) HOMep KOJIOHKM JUIsl TOKa3aTesiell JOCTOBEPHOCTHU MPOOHOTO pEeHIeHHs] U KOJUYECTBO 30H IO
pa3pelieHuIo Uil MPUHYAUTEILHOTO 3aJaHUsI TOKa3aTeseil 10CTOBEPHOCTH;
3) eciu ATO KOJMYECTBO 30H HE PAaBHO HYNIO, TO AJS KaXXIAOW 30HBI — I'PAHUIBl pa3pelieHus u
3HaYEHHE MOKa3aTesl JOCTOBEPHOCTH ISl BceX pediekcoB 3TOM 30HbI;
4) nuama3zoH pa3peleHusi, P KOTOPOM PACCUUTHIBAIOTCS MPOOHBIN U MPOBEPSIEMbI CUHTE3bI 1JIs
MOCIIEAYIOLIET0 pacueTa X KOppemsui;
5) BO3MOXKHOCTH NEpEBOPaYNBATh CUHTE3 MPU MOJICUETE KOPPESLHH;
6) MUHIMaJIPHO BO3MOXXHOE 3HaUEHUE Koppesiuuu s otoopa da3. Bee crenepupoBannbie (assbi,
KOPPEJSIHS KOTOPBIX ¢ TPOOHBIM PEIIEHUEM HIKE YKa3aHHOTO 3HaueHus, Oy1yT OTOPOIIEHBI;
7) MakCUMalIbHO JOMYCTUMOE KOJMYECTBO MOMBITOK JIJIsl BRIOpACHIBAaHUS OJJTHOTO BapUaHTA.
[Tapamerpsl 1 - 2 3agaloT HEKOTOpoe MpOOHOE pemieHue. BmecTe ¢ HOMEPOM KOJOHKU ISt
MoKasaresiei JTOCTOBEPHOCTH BBOJAUTCS HMH(OpPMalMs O MPUHYAUTEIHHOM 33JaHMM IOKa3aTesen
JIOCTOBEPHOCTH: KOJIMYECTBO 30H M Ui KaXJOW 30HBI - €€ TpaHulbl U €AUHOE 3HayeHHe
MoKazarenisl JIOCTOBEPHOCTU [UIsi Bcex pediaexkcoB 3Tol 30HBL Ilpu sToM mokaszaTensm
noctoBepHoctd CHAYAJIA npucBamBaercs 3HaYCHHE B COOTBETCTBUU C HOMEPOM KOJOHKHU (IIpH
HEHYJIEBOM HOMEpPE KOJIOHKU OHH OepyTcsl U3 Hee, a MPU HYJIEBOM BCe MOKa3aTeNld JIOCTOBEPHOCTU
nonaratorcst paBHbiMd  EJIMHUIIE), a TIOTOM oOHH KOpPpPEKTHPYIOTCS B COOTBETCTBHH C
uH(popManren A1 NPUHYAUTEIHLHOTO 3a/1aHUs, €CJIM KOJIMYECTBO TAKUX 30H HE PABHO HYIIIO.
[TapameTpsl 3 - 5 onpeAensroT crnocod CpaBHEHUS CTEHEPUPOBAHHBIX (ha3 ¢ MPOOHBIM PEIICHUEM.
HeoOxomumocTh 3aanusi mapaMeTpa 7 BbI3BaHA CIEAYIOMUM COOOpakeHHeM. MBI MOKEM 3a/1aTh
napamMeTpbl CTOJIb HEYJa4HO, YTO ciydaiiHble ¢a3bl BooOIIe HEe OyayT pacmojiaratbCsi BOJIU3H
yYKa3aHHOTO MpOOHOro pemieHus. B 3Tom cioydae mporpamMma MpeKkpaTHUT padoTy, HCuYepriaB
yKa3aHHBIA pecypc (Hampumep, creHepupoBaB 1000 HaOOpOB W HE HAWIM W3 HUX HE OJHOTO,
KOPPEJISAIHS KOTOPOTO C YKa3aHHBIM CTapTOBBIM pelieHueM Obuia 061 He MeHee 0.7).
3ameuanue. BaxxHO MOHUMATh, YTO ATU TMOKA3aTENU JOCTOBEPHOCTH HCHOJB3YIOTCS TOJBKO MpPH
pacueTe KOppesluy CO B3BEIICHHBIM CUHTE30M. B BbIXOAHOM (hailin 3Tu 3HaYeHHsI HE MOMalaloT.



Mooa eenepayuu 3 (pacupenencaue o Muzeca BOIHM3U HEKOTOPOE MPOOHOTO peIIeHus) TpeoyeT
JIOTIOJTHUTEITLHON MH(OpMAITH, 33/1al0IIeH STO MPOOHOE pelieHue. ITo

1) HOMep KOJIOHKH 171 (pa3 TPOOHOTO PEIICHHS;

2) HOMep KOJIOHKH Ui TMOKa3zaTeseil TOCTOBEPHOCTH MPOOHOIr0 pelIeHUst U KOJIWYECTBO 30H IO
pa3peleHuIo Uil MPUHYAUTEILHOTO 3aJaHUsI TOKa3aTeseil 10CTOBEPHOCTH;

[Tapamerpsl 1 - 2 3agaloT HEKOTOpoe MpOOHOE pemieHue. BmecTe ¢ HOMEPOM KOJOHKU ISt
MoKa3aresieil JTOCTOBEPHOCTH BBOAUTCS HMH(OpMalMs O NMPUHYAUTEIHHOM 33JaHMM TOKa3aTesen
JIOCTOBEPHOCTH: KOJIMYECTBO 30H M  JJIs KaXJOW 30HBI - €€ TpaHulbl U €AUHOE 3HayeHHE
MoKazarensl JIOCTOBEPHOCTH [UIsi Bcex pediaexkcoB 3Tod 30HBL Ilpu sToM mokaszaTensam
noctoBepHoctd CHAYAJIA npucBamBaercs 3HaYCHHE B COOTBETCTBUU C HOMEPOM KOJOHKHU (IIpH
HEHYJIEBOM HOMEpPE KOJIOHKU OHM OepyTcsl U3 Hee, a IPU HYJIEBOM BCE MOKa3aTelld JIO0CTOBEPHOCTU
nosaratorcst papaeiMu HYJIHO), a ITIOTOM oHM KOPPEKTUPYIOTCSI B COOTBETCTBUU ¢ HHPOPMALTHEH
JUTSL IPUHYAUTENBHOTO 3aJaHts, €CITH KOJTMYECTBO TAKUX 30H HE PaBHO HYIIIO.

3ameuanue. BaxxHO MOHUMATh, YTO STU TMOKA3aTENIU JOCTOBEPHOCTH HCHOJIB3YIOTCS TOJBKO MPH
reHeparnuu (a3 ¢ ucnosb3zoBaHueM pactpezaeneaus Gon Mu3zeca. B BerxomHo#H (aitn 3T 3HAYCHUS
HE TOMaJaoT.

Mooa cenepayuu 4 (pacupenenenue (oH Mwuzeca BOJM3M HEKOTOPOE MPOOHOTO peIICHUs W

MoauduKaius dTuX ¢az) TpedyeT TOMoJHUTEIbHON HHpOpMaIIU:

1) HOMEpOB KOJIOHOK Tl (ha3 MPOOHOTO pEeIIeHUS;

2) HOMep KOJIOHKH Ui TMOKa3zaTeseil TOCTOBEPHOCTH MPOOHOIrO pelIeHUst U KOJIWYECTBO 30H IO

pa3pelieHuIo Uil MPUHYAUTEIBHOTO 3aaHUsI TOKa3aTeseil 10CTOBEPHOCTH;

3) nmamnasoH paspemieHusi D _start min, D_start max ais pacdera cTapTOBOTO CHHTE3a;

4) TpM LIeNBIX YKCTA - CEeTKa JJISl pacyeTa CTapTOBOTO CUHTE3a;

5) sTajoHHAas KyMYJSITUBHas (DYHKIMS  DJIGKTPOHHOM IUIOTHOCTH (CUMThIBaeTcsa w3 (aima),
UCIOJIB3YIoHIasicsl s MoaudUKauu. DTO MOXKET ObITh, HaIpUMEp, KyMYyJsTUBHAs (DyHKUUsS
POJICTBEHHOTO OeliKa C M3BECTHOM CTPYKTYpol. PekomMeHmyeTcs HUCHOIb30BaTh KyMYJISITUBHYIO
(GYHKINIO, paCCYUTAHHYIO TIpH 00Jiee BBICOKOM pa3perieHuu, uem D start min.

[Tapamerpsl 1 - 2 3agaloT HEKOTOpoe MpPOOHOE pemieHue. BmecTe ¢ HOMEPOM KOJOHKU ISt

MoKa3aresneil JTOCTOBEPHOCTH BBOAUTCS HMH(OpMalMs O NMPUHYAUTEIHHOM 3aJaHMM TOKa3aTesen

JIOCTOBEPHOCTH: KOJIMYECTBO 30H M  JJIs KaXJOW 30HBI - €€ TpaHulbl U €AUHOE 3HaYeHHE

MoKazarenisl JIOCTOBEPHOCTH [UIsi Bcex pediaexkcoB 3Tod 30HBL Ilpu sToM mokaszaTensm

noctoBepHoctd CHAYAJIA npucBamBaercs 3HaYCHUE B COOTBETCTBUU C HOMEPOM KOJOHKHU (IIpH

HEHYJIeBOM HOMEpPE KOJIOHKM OHM OepyTcsl U3 Hee, a IPU HYJIEBOM BCe MOKa3aTeNld JIOCTOBEPHOCTU

nosaratorcst papaeiMu HYJIHO), a TIOTOM oHM KOPPEKTUPYIOTCSI B COOTBETCTBUU ¢ HHPOpPMAILTHEH

JUTSL IPUHYAUTENHBHOTO 3aJaHUsl, €CITH KOJTMYECTBO TAKUX 30H HE PaBHO HYIIIO.

®dopmar (daiiia ¢ KyMyJISTUBHONW (YHKIIMEH MpEeanoyiaraeTcsl CICAYIONUM: B TEPBOH CTPOKE

noipkHO coaepkatbes 1enoe uuciio NPOINT, 3amaromiee konmmuecTBO OWHOB, JISI KOTOPBIX

ompeneneHa KyMyJIsITUBHas (yHKIUS (B TEKYIIEH BEPCHH ITO YUCJIO HE JTOJDKHO TpeBbimath 201;

pa3Mep OMHOB IpenroyiaraeTcs OJMHAKOBBIM), a Takke 4 BEIIECTBEHHBIX 4YMCIia, MEPBbIEC /Ba U3

KOTOPBIX 3a/1al0T TPaHMIIBI MHTEpPBaJa, Al KOTOPOTo Oblja pacCUMTaHa KyMYJSTUBHAs (PyHKLHUSA,

(TpeThe W 4YeTBEpTOE - CpeAHEe M CpPEeJHEKBAaApPaTUYHOE OTKIOHEHHWE, B Tporpamme He

UCTIONb3yIoTCs). Haumnaast co BTopod cTpoku B (aiine gomxHbl coaepkatbes NPOINT

BEIIECTBEHHbIX YHCET - 3HAYCHHM KyMyJIATUBHOM (yHKUMU (T.e. 4YMCIa, PACIOJIOKEHHBIE B

Bo3pacratoteMm rnopsgake ot 0 1o 1). Uurarores onu o ¢popmary ((5G15.6)).

5.16. YncJio 30H 0 pa3pelieHUIO ISl AHAJIN3a CBS3HOCTH.
D10 MoKHO OBITH menoe unucio N, He mpeBbimaromiee 20. Jlamee momkHO ciemoBath N Tpymm
ctpok. Kaxxmgas rpynma coaepxut nHGpOpMaIuio s OAHOW 30HBI pa3pericHusI.



5.17. Uudopmanus 1Jisi OHOI 30HbI pa3penieHusl.

1) lnanasoH pa3perieHusl.

OT0 2 BELIECTBEHHBIX YMCIA, YKa3bIBAIOIIUX, C KAKUMU HMEHHO pediexkcamu OyIeT paccuuTaH
CUHTE3, TOIMOJIOTUYECKHE CBOMCTBA KOTOPOTo OyIyT aHAIU3UPOBATHCS.

2) Cerka.

D10 3 HenblX 4Mcia, 3aJal0llie TPEXMEPHYIO CETKY, Ha KOTOpOl OydeT BBIYUCIATHCA CHUHTE3
®dypobe.

3) YpoBHH cpe3KH.

OTO 2 BEUIECTBEHHBIX YMCIIA, Jekanux B npeaenax Mexay 0. u 1. OHu onpenensdroT, Kakas 4acTb
o0beMa cuHTe3a Oy/IeT UCTIOIB30BaThCs ISl aHAIM3a CBI3HOCTH (cM. 4. CrtocoObI 0TOOpa CHHTE30B
10 BHIYHCIISIEMBIM XapaKTEPUCTHUKAM CBS3HOCTH. ).

4) Ilpu3nak 6ECKOHEUYHOCTH 00JIACTH.

CumBonbHOE 3HaueHue “Y” wnm “N”, ompenensioniee, CAUTaTh JU JTOMYCTUMBIMH ‘‘O€CKOHEUYHBIC”
00J1aCTH cCaMO# BBICOKOM TJIOTHOCTH.

5) Mopa ot6opa.

[TonsiTie 0 BO3MOXKHBIX crocobax orbopa maercs B paszpene “CrocoObl oTOopa”. B Tekymem
pasziesie yka3plBaeTCs TUI M BO3MOXKHBIE 3HAYEHUS TapaMeTpoB AJIs KaXKI0W MOJIbI 0TOOpa.

Mooa ombopa 1.
a) 2 1eNbIX YKCia, COOTBETCTBYIOMIME 2 MEPBbIM MYJIbTUIUIMKATOPaM B jK€JIa€MOM CHHTE3E;
0) ecnu BTOpoe uncio He paBHO 0 U HEe paBHO -1, TO Janee TOJKHBI CIEA0BATh /1B BEIIECTBEHHBIX
ymcya Mmexay 0 u 1. OHH yKa3bIBalOT TpaHUIlbl, B KOTOPBIX JOJKHO HAXOJUTCS OTHOIIEHHE 00beMa
BTOPOM IO BETUYMHE 00IaCTH CBA3HOCTH K camoi Oosbioi. Hampumep, TpeboBaHuIo

I selection mode:

1

4 4

0.0 0.1
OyZeT yAOBIETBOPSATh CHHTE3, UMEIONTUH 110 4 cBsI3HBIE o0nacTu pa3mepa 1230 u 123:

4*1230 4*123
TaK Kak B 3TOM cliyyae 00a MyJbTUIUIMKATOpa PaBHBI 4 U OTHOILIEHHE BTOPOH MO pazMepy o0jaacTu
K niepBo# ctporo pasHo 0.1,
1 He OYyJIeT YAOBJICTBOPSATh CHHTE3, HMEIONIUH 110 4 CBsI3HBbIE 00nacT pazmepa 1230 u 124:

4*1230 4*124
TaK KakK B 3TOM CJIydae OTHOIICHHE 00beMa BTOPOH 110 pa3mepy o0IacT K repBoit mpessimaet 0.1.
JlomyCTUMBIMHU CUHTE3aMH CUYUTAIOTCS TAKUE, Y KOTOPBIX TPETUI MYJIbTUIUTHUKATOP paBeH 0.

Mooa omb6opa 2. B »>TOM ciy4ae 3amaloTcsl OTpaHUYEHHWE Ha O0O0IIee YHCIO KOMIIOHCHT U
BO3MOYKHOE 3HAa4CHHE TMEPBOTO MYNbTUIUHKAaTopa. OTOuparorcst (aspl, IpUBOAAIINE K CHHTE3aM,
JAoIMM He 0oJiee YeM YKa3aHHOE YHUCIIO KOMIIOHEHT CBS3HOCTH. Ecim 3HaueHWe BTOpOTO
napameTpa IMOJIOKUTEIFHO, TO OTOMPAIOTCS CHUHTE3bI C TEPBBIM MYJIbTHILUTUKATOPOM, PaBHBIM
yKa3aHHOMY 3HaueHHio. Ecii 3HaueHWe BTOpOTO Mmapamerpa paBHO -1, TO Takas NpoOBEpKa HE
MIPOU3BOJIUTCS.

I selection mode

2

! limit for the number of connected regions and the 1st multiplier

!' (-1 for the 1st multiplier if any value is allowed)

20 4

Mooa ombopa 3. Ouenbp moxoxke Ha Moay 2. EnuHctBeHHOe otinnuue - TpeboBanue “HE
BOJIBHIE” mst obmero yucna obmacreit 3amensiercst tpedosanuem “CTPOI'O PABHO”. To
ecTb oTOMparorcsi (aszpl, NMPHUBOIAIIME K CHHTE3aM, AAIOIUM YKA3aHHOE€ YHUCIO KOMITOHECHT



cBs3HOCTHU. [Ipu 3TOM MOXET ObITh MPOBEPEH MEPBbI MYIbTHUILTUKATOP. OTOUPAIOTCS CUHTE3BI C
MEPBBIM MYJIBTUILUIMKATOPOM, PAaBHBIM YKa3aHHOMY 3HAYEHUIO, €CJIU TOJIBKO 3TO 3HAYEHHE HE PaBHO
-1. B ciyyae, ecnu 3a1aHO 3HaY€HHUE -1, TEPBBIA MYJIbTUILIUKATOP HE TPOBEPSAETCS.

I selection mode

3

! value for the number of connected regions and the 1st multiplier

!' (-1 for the 1st multiplier if any value is allowed)

20 -1

Mooa ombopa 4. B 3TOM ciydae mepBOE IIEJI0€ YUCIIO OMNPEACNIIeT KOJIMYECTBO MPOBEPSIEMBIX
MyJIbTUILITHKATOPOB N (B Bepcuu mporpammsbl oT 27.05.2001 370 3HAYeHHE HE AOKHO MPEBBINIATH
6). Hanee cienyror N menbix uncen. OtOuparorcst Takue (a3bl, KOTOPbIE TPUBOIIT K CHHTE3aM,
UMEIOLIUM nepBble N MyJIbTUIUIMKATOPOB C YKa3aHHBIMU 3HAYEHUSIMHU.
Tax, npy BXOJIHBIX JaHHBIX

I selection mode

4

! number of multipliers

3

! values of multipliers

4 4 8
OyayT orOupaThcs dasbl, IPUBOAAIINE K CUHTE3aM, Y KOTOPhIX 16 U OoJbllle KOMIIOHEHT, IpHYeM
MepBbI€ MYJIbTUILUIUKATOPHI paBHEI 4, 4, 8.

Mooa omobopa 5. SBnsercs pacmmpenneM Moasl 4. B sTOM ciiydae mepBoe II€l0€ YHCIIO
orpezensieT KOJUYECTBO IPOBEPSEMBIX MYJIbTUILIMKATOpOoB N (B BEpCHMM HpPOrpaMMbl  OT
10.12.2000 »sto 3HayeHWe He AOKHO TmpeBbimarh 6). [lamee caegyror N 1enbIX 4uced.
Orbupatorcs Takue (¢das3pl, KOTOphIE TMPUBOASAT K CHHTE3aM, HUMeEoUMM nepsbie N
MYJIBTHUIUIUKATOPOB JTMOO C YKa3aHHBIMH 3HAUEHUSMHU, JINOO HYJIEBBIE.
Tax, npy BXOIHBIX JaHHBIX

I selection mode

5

! number of multipliers

3

! values of multipliers

4 4 8
OynyT otOupaThcs (a3bl, MPUBOAIINE K CHHTE3aM, Y KOTOPBIX YUCIO0 KOMIIOHEHT
- 0o paBHO 4;
- 0O paBHO 8, a MePBbIE MYJIbTUILIUKATOPHI 4 U 4:
- 60 OoJBIIIEe UK PaBHO 16, a IepBBIE MYJIBTUILIUKATOPHI 4, 4, 8.
B cnyuae, ecnu uncio KOMIOHEHT OoJibliie 16 SBISIETCS HEXENaTeIbHBIM, YMECTHO TaKOM 3aIpoc
nepedopMyITMpOBaTh KakK

I selection mode

5

! number of multipliers

4

! values of multipliers

4 4 8 0

Mooa ombopa 6. CoBMemaeT MPOBEPKY KaK 3HAYCHUN MYJIBTHIUIMKATOPOB, TaK M OTHOLICHUU
00BeMOB pa3inuuHbIX oOmacteil. IlepBoe 1enoe 4YMCIO OMpenesseT KOJIMYECTBO IMPOBEPSEMBIX
MyJIbTUILITHKATOPOB N (B Bepcuu mporpammsbl oT 27.05.2001 370 3HAYeHHE HE AOJKHO MPEBBIIIATH



6). Hanee cienyror N menbix uncen. OtOuparorcst Takue (a3bl, KOTOPbIE TPUBOIIT K CHHTE3aM,
MMEIOIUM nepBble N MyJIbTHUIUIMKATOPOB C YKa3aHHBIMU 3HadeHuaAMH. Jlanee ciemyror N-1 mapa
BEIIIECTBEHHBIX YMCEII, KaXJ0€ U3 KOTOphIX HaxoauTcsa B npenenax oT 0. mo 1. I[Ipoucxoaut N-1
MIPOBEpKa /ISl OTHOLIEHUN 00bEMOB KOMIIOHEHT CBA3HOCTHU. [lepBasi mpoBepka omnpesesnser, JeKUT
J1 OTHOIIICHHE 00BheMa BTOPOM IO BEIWYMHE 00JIACTH K MEPBOHM B Mpenenax, yKa3aHHBIX MEPBOM
napoi BeriecTBeHHbIX uucel. [locneanss mpoBepka onpenessier, JeKUT JIU OTHoLIeHue o0bema N-
oit o6actu k N-1-0#f obnactu B mpefenax, ykazaaHbix N-1-o# mapoii. Tak, eciu kpuctain umeet 4
Kpuctauiorpaduueckue CHMMETPUU U BIOOABOK HEKpHUCTAIOTpadUUECKyl0 CHMMETPHIO, U HaM
XO0TeNoch Obl 0TOOpaTh TaKWe CHHTE3bI, B KOTOPBIX MMEIOTCA 2 Tpymibl 1o 4 06JacTH MPUMEPHO
OJIMHAKOBOTO O0OBEMa, M €CIW TMPHU OTOM HAC YCTPAWBAIOT HE BIIOJIHE ‘“‘dUCThIC” CHHTE3BI, a
coJiepKaIire HEKOTOphIe “OpbI3ru”, MPUYEM KOJIMYECTBO TaKUX MAJCHBKHX OOJIACTEH MJIs HAaC HE
CYIIECTBEHHO, TO YMECTHO 33/]1aTh IaHHbIE CIEAYIOIIUM 00pa3oMm:

I selection mode

6

! number of multipliers N

3

! values of multipliers

4 4 -1

! N-1 pair of real values between 0 and 1

! limits for the ratio VOL(j)/VOL(jj-1)

09 1.0

0.0 0.2

6. Bxoanoii ¢aiian FAMLITC.

Bxognoit daitn FAM.ITC conepxxut nHPOpManuo O HEKOTOPHIX MPOCTPAHCTBEHHBIX TPyMIax B
BHJIC, JTOCTYITHOM JUIsl mporpaMMbl. Huke mpuBenena undopmanus mias rpynnsl P212121. Ecnm
Gdaiin He comepKUT MHOOPMAITUIO O TPYyIIe, HEOOXOAMMOW MJis Bamield padoThI, BBl MOXKETE CaMH
MOTIOJIHATH €T0 TI0 MPUBEICHHOMY 3/1e€Ch 00pa3Iily JTM00 00paTUThCS K pa3padoTuynKaMm.

NEWGROUP P212121
3aroJIOBOK, OTMEUAIOIINK HadyaJlo HOBOTO 0JI0Ka HH(pOpMaIUH
19 (the group number)
HOMED MPOCTPAHCTBEHHOM TPYMIIHI (TI0O 3TOMY HOMEPY ITOT OJI0K
HaxOJMTCS POrpaMMaMH, HCTIONb3YIOIIUMHE 3TOT (haii)
4 (number of symmetries)
KOJIMYECTBO JIEMEHTOB CHMMETPHUH B MPOCTPAHCTBEHHOH TpyIIe

100010001000
-1000-10001.50.5
1000-1000-1.5.50
-10001000-10.5.5

K03 (puIMeHTh Mpeodpa3oBaHNul CHMMETPHH B CIACAYIONIEM MTOPSIIKE
I'11, 21, 131, 12, 122, 132, 131, 32, 133, t1, T, 13

3 (number of centrosymmetric zones)
YHCIIO 30H, COJIEPKAIUX EHTP CHMMETPUN

001500
01000.5
100050

KaKJ1asl U3 IIECHTPOCUMMETPUYHBIX 30H JIOJDKHA OBITH ONIpEeieHa
mecThio mapamerpamu: ml, m2, m3, al, a2, a3:
pednexkc hkl mpuHAATIEKUT ITOM 30HE TOTIA U TOJIHKO TOT/A,
xorga ml*h +m2*k + m3*] = 0;



IIPH 3TOM JIOMYCTUMBbIE 3Ha4eHUsI (Pa3bl U1t 3TOro peduiekca:
o = (al*h +a2*k + a3*)*m nmbo O + TT.
0 (number of axes with an arbitrary origin shift along it)
onpenenseT unciio ocei (0, 1 wim 3), Takux, 9TO JTFOOOU CIBHUT BIIOJIH
HUX MPUBOANT K SKBUBAJICHTHOMY BbIOOpY Hayalla KOOpAMHAT; TaKHe
OCH HE CYIIECTBYIOT B OPTOPOMONYECKHUX IPYyMIax, HO CYIIECTBYIOT,
HarpuMep, B MOHOKJIIMHHBIX (OCh BpAIICHHUS )
8 (number of the possible discrete origin positions)
KOJIMYECTBO BAPUAHTOB JUCKPETHOI'O BHIOOPA SKBUBAJIEHTHBIX Hadasl
KOOpJUHAT; €CIIU I0MyCTUMBI TPOU3BOJIBHBIE CABUTH Hayalla BIOJIb
KaKOMN-TO U3 OCEH, TO 3THU CIABUTH JOOABIIIOTCS K KOXKIOMY U3
JTUCKPETHBIX BApUAHTOB BHIOOpA Hayaa;

hOoOUho o o
hnh o oo o
hhhnh o oo o

COOTBETCTBYIOIIME Hauaaa KOOpIUHAT
1 (possibility of enantiomorph switch during the phase search; 1 - if possible)
YKa3bIBa€T, COBMAAAET JIM SHAHTUOMEP JAHHOU IPyMIIbl C HEM caMOoi

7. BbIX0aHO# (paiij1 - MPOTOKOJ padoThl.

[TpoTokosn paboTel UMEET UMsI <UMs_IIIara>_ gmem.mes.

B mporokon 3aHOCHTCS, Mpexae Bcero, Bcs MHGOpMalMs U3 BXOJHOrO (Qailiia ynpapisionnx
JAHHBIX.

3aTem cooOmaercs, CKOIbKO pedIeKCOB U3 BXOIHOTO (haijia CTPYKTYpHBIX (DAKTOPOB y4acTBYET B
pabore.

Ecnu He Oblna 3amana uHGopMalus o TOM, B paJluaHax WIK rpaxycax MpUBEACHbI penepHbie (asbl,
IporpaMma cooOIIaeT O CBOMX pe3yibTaTax UHTepIpeTaunu a3 (B MpUBEACHHOM HIXKE MPOTOKOJIE
OHHM TIPOMHTEPIPETUPOBAHBI B paJuaHax; 3TO TOBOPUT O TOM, YTO M BBIXOAHBIE (a3bl OymyT
BBIPKCHBI B paIiaHax).

3areM neuaTtaercd TaONHIlA, WUIIOCTPUPYIOLIAs, KaK YCTPOEHBI (C TOYKH 3pEHHUS BBIYMCIISIEMBIX
XapaKTepUCTUK CBA3HOCTH) HEB3BEILICHHBIE CUHTE3bI, pACCUMTAHHBIE C TOUHBIMH (azamMu (eciiu OHU
€CTh) , a TAK)KE CO BCeMU 0TOOpaHHBIMU Habopamu (a3. Ita TabiMIa UMEET 3aroJI0BOK:

Res !cor!cut-off!#area! multipliers and volunes for 6 |argest areas

B Heit conepxutcs nHGOpMAIHs CICTYIOIIETO BUIA:

- pa3peleHue, Ha KOTOPOM YCTPauBaeTCsl MOCIeIHAS IPOBEPKA MO CBSI3HOCTH;

- KOppeJsIus CreHepUPOBaHHbIX (ha3 ¢ 3TaJOHHBIMU (BBIYMCIICHHAs!, BOOOIIE rOBOPS, MPHU JIPYroM
paspelleHny, yKa3aHHOM B Hauane (aiiyia ynmpaBisiOIIUX IaHHBIX); HAIOMHUM, YTO B KayecTBE
STAJIOHHBIX (Pa3 MOTyT OBITH MCIOJB30BaHBI KaK BXOJHBIC (Da3bl (€CIIM HOMEP COOTBETCTBYIOIICH
KOJIOHKU ObLT oTau4eH oT (), Tak U MPOCTO MEPBBIA CreHEPUPOBAaHHBIN HAOOp (a3 (B MIPOTUBHOM
ciydJae);

- YPOBEHb CPE3KHU;

- o01Iee ynciio oonacTei;

- MYJIBTUIUTUKATOPBI U 00BEMBI IIIECTU HauOOoJIee KPYIMHBIX KOMIIOHEHT CBSI3HOCTH.



B xon1e 3Toit Tabnuibl cOOOIIaeTCs, CKOJILKO BApUAHTOB OTOOPAHO TMOCIE CKOJIBKUX TEHEpAIlHii.
Eciu atanonnbie (a3bl coepikaaTuch BO BXOJIHOM (haiiiie, TO IMEHHO OHH HaXOJISTCS B BBIXOJTHOM
(aiine B kauecTBe MepBOro Habopa (a3, 1ake €CIM OHU U HE YIOBJIETBOPSIOT KPUTEPHUSIM OTOOpA.

3areM MpUBOIUTCS 4 THCTOTPAaMMBI PACIIPEISIICHUS BAPUAHTOB MO UX KOPPEISAIHSIM C STAIOHHBIMA
dazamu. [lepBrie 2 rECTOrpaMMBbl TIOKA3bIBAIOT pacIpelieieHue KOJIMYECTBA BAPHAHTOB IS BCEX
creHepupoBaHHbIX (1) u m1s oToOpaHHBIX (2) Ga30BbIX HAOOPOB, MOCIEAHUE 2 - pacIpecICHHE
COOTBETCTBYIOIIMX 4YacTOT. [yl KaXJIOH THUCTOrpaMMBbl yKa3aHbl HEKOTOpPHIE CTATHCTUYCCKHE
JAaHHBIC - MUHUMAaJIbHOE, MAKCHMaJIbHOE, CpelHee 3HAUCHUE KOPPEISIMH U CPEIHEKBAIPATHIHOE
OTKJIOHEHHUE OT CPEITHETO.

[TpoTOKOIJI 3aKaHYMBAETCSI CTPOYKOW C MMOCIEAHUM 3HAYEHUEM JaTyhKa CIy4alHBIX Yucell (Ha TOT
CITy4aii, eClii TIOHAJI00OUTCS POIOIHKUTH TEHEPAITUIO C TAKUMHU K€ YCIIOBHSIMH).

Huxe mnpuBenen mnpumep mnporokona. Ilocie Hero HMeEOTCS HEKOTOpble KOMMEHTapuH,
MO3BOJIAIONINE TOHATh, HA KaKM€ MMEHHO BEJIMYMHBI ClieyeT oOpaTUTh BHUMaHHE B MEPBYIO
ouepeib.

*¥*x*  GENMVEM *** 21.08. 2001

Generation of phase sets and their selection on the base
of the connectivity analysis

Screen output: every 100 generations
s21 gmem con-file output: every 500 generations
Input file of structure factors:

pr ot g4a. uf
Titles:

protg 34.9 40.3 42.2 90. 90. 90. P212121
h k I d Fobs F(nod) Phi(nod)
Lrec: 7
Qutput file in FAM OQUT format: s21 gnem out
Space group nunber: 19

Unit cell: 34. 90 40. 30 42.20 90. 90. 90.
Col um nunber for observed nodules 5
Col um nunber for test-flag 0

Col um nunmber for reference phases 7 (no RADI AN DEGREE i nf or mati on)
Resol ution/step/flip for cal culation
of phase correlation: 16.00- 9999. 00/ 5.00/N
Start value for random generator numbers 70191321
Max number of generated phase sets: 300000
Max number of sel ected phase sets: 20
Phase generation node: 1
Nunber of zones for the connectivity analysis: 2
* % % zone 1 * % %
resolution for the connectivity analysis: 16.00- 9999
grid numbers nx, ny, nz: 36 40 40
cut-off levels: 0.000 0.100
whet her a region may be endless (Y N): N
sel ection node (1-6): 1
mul tipliers: 4 0
* % % zone 2 * % %
resolution for the connectivity analysis: 12.00- 9999
grid numbers nx, ny, nz: 36 40 40
cut-off levels: 0.000 0.100
whet her a region may be endless (Y N): Y
sel ection node (1-6): 2
limt for # of areas: 8, first mult: -1

580 reflections are sel ected
Phases are interpreted to be in radians !!



Res !cor!cut-off!#area! multipliers and volunes for 6 |argest areas

16.0 100!.00-. 10! 41 4* 1442! 0O* 0! O* 0! O* 0! O* 0! O* 0
12.0 100!.00-. 10! 6! 2* 2508! 4* 185! O* 0! O* 0! O* 0! O* 0
12.0 66!.00-. 10! 2! 2* 2884! 0* 0! O* 0! O* 0! O* 0! O* 0
12.0 65!.00-. 10! 8! 4* 1161! 4* 280! O* 0! O* 0! O* 0! O* 0
12.0 61!.00-. 10! 21 2* 2872! O* 0! O* 0! O* 0! O* 0! O* 0
12.0 54!.00-. 10! 41 4* 1437! 0O* 0! O* 0! O* 0! O* 0! O* 0
12.0 47!.00-. 10! 41 4* 1442! 0O* 0! O* 0! O* 0! O* 0! O* 0
12.0 75!.00-. 10! 41 4* 1440! O* 0! O* 0! O* 0! O* 0! O* 0
12.0 80!.00-.10! 8! 4* 1284! 4* 164! 0* 0! O* 0! O* 0! O* 0
12.0 51!.00-.10! 8! 4* 1326! 4* 112! O* 0! O* 0! O* 0! O* 0
12.0 55!.00-. 10! 8! 4* 1207! 4* 243! 0* 0! O* 0! O* 0! O* 0
12.0 65!.00-. 10! 2! 2* 2886! O0O* 0! O* 0! O* 0! O* 0! O* 0
12.0 68!.00-. 10! 6! 2* 24740 4* 205! 0O* 0! O* 0! O* 0! O* 0
12.0 20!.00-.10! 8! 4* 1195! 4* 239! 0* 0! O* 0! O* 0! O* 0
12.0 53!.00-.10! 6! 2* 1586! 4* 652! 0O* 0! O* 0! O* 0! O* 0
12.0 55!.00-. 10! 6! 2* 2712! 4* 82! 0* 0! O* 0! O* 0! O* 0
12.0 62!.00-.10! 8! 4* 1280! 4* 160! O* 0! O* 0! O* 0! O* 0
12.0 56!.00-. 10! 4! 4* 1436! O* 0! O* 0! O* 0! O* 0! O* 0
12.0 69!.00-.10! 8! 4* 969! 4* 469! 0* 0! O* 0! O* 0! O* 0
12.0 79!.00-.10! 8! 4* 852! 4* 586! O0* 0! O* 0! O* 0! O* 0
12.0 35!.00-.10! 8! 4* 1246! 4* 190! O* 0! O* 0! O* 0! O* 0
12.0 59!.00-.10! 41 4* 1439! 0O* 0! O* 0! O* 0! O* 0! O* 0
20 variants are selected after 57 generations
*oxk Di stribution of variants *oxk

with their correlation with reference phases

*** Nunmber of variants ***
for generated variants:

m n, max, ave, r ns: 0.1186 0. 8420 0.4782 0. 2022
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 3 1 6 4 4 6 1 4
4 5 5 5 3 3 3 0 0 0
for selected variants:
m n, max, ave, r ns: 0. 2085 0. 8029 0. 5929 0. 1375
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 1 0 1
3 4 2 5 0 2 1 0 0 0
*** Rel ative frequencies ***
for generated variants:
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 526 175 1052 701 701 1052 175 701
701 877 877 877 526 526 526 0 0 0
for selected variants:
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 500 0 0 500 0 500
1500 2000 1000 2500 0 1000 500 0 0 0
| ast val ue of RANDOM NUMBER GENERATOR: 1816728505
Kommenmapuu

B mpomecce renepanuu Ham yaaBajoch IMOJMY4YUTh (a3bl, KOTOpble Ha pa3pemeHuu 16A maroT
koppessuio 84,20% c TounsiMu. OgHAKo 3TH a3kl HE ObUTH OTOOPAHBI, MOCKOJIBKY HE MPOILUIN
OJIHY M3 JIByX MPOBEPOK Ha CBA3HOCTh. Hammyuimme oto6pannsie dasbl gaot koppensauuo 80.29%
¢ ToyHbIMU. TeM He MeHee, cielyeT IpU3HaTh, YTO OTOOp OBLI YCHEIIHbIM, TaK KaK OH IO3BOJIHII
MOJHATH CPEeAHIO Koppemsuuto ¢ 47.82% no 59.29%.

[To rucrorpamMmam il OTHOCHUTEIBHBIX YacTOT BHJIHO, YTO HMMeEeTcs ‘“oboraimieHne Habopa’:
HEKOTOPOE YMEHbIIIeHHe camoro mpaBoro 3HavyeHus (500 BMecTo 526), HO 3aMETHOE YBEIMYCHHE
npeanocnearero (1000 Bmecto 526).



8. BoixoaHoii aiis oToOpaHHbIX HA00POB (a3.
Breixonno#t ¢aiin otoOpaHHBIX HA0OpPOB (a3 mmeeT uMs <ums_mara> gmem.out. CTpyKTypa ero
CIIeTyIOIas:
nepBas 3anmuch (dpopmar A72) - cuMBodbHas uWHMOpMaIUsA, OHA (OPMHUPYETCS CICTYIOIINM
obpazom: nepsbie 22 cumBoiia — 310 TeKCcT ~Output data of GENMEM?”, nanee cienyroT mapameTpbl
AJIEMEHTAPHOU STYEHKU M HOMEP TPOCTPAHCTBEHHOM TPYIIIIbI;
BTOpas 3anmuch (popmat A72) - cumBoJIbHASI HHGOPMAITUS; 3TO OJHA U3 IBYX CTPOK:

This is file in .OUT-format. Phases are in degrees

6o

This is file in .OUT-format. Phases are in radians
TpeThs 3anmuch (dopmar 14) - memoe yncino NREF - komnuecTBo peduiekcoB, HAXOIUBIIUXCS BO
BXOJHOM (paityie CTpyKTYpHBIX (haKTOPOB; BCE OHU OYyT BKJIFOYCHBI U B BBIBOJTHOM (haiii;
nanee cienyroT NREF 3anuceii (hopmat 314, 2G12.4), onna Ha pedieke, B KaXJI0W U3 KOTOPHIX
comepxarcsi uanekcel peduekcer H, K, L, skcriepuMenTanbHOoe 3HAaYeHHE MOAYJIS U TecT-(uar,
MPUHUMAOIIHMKN 3HaueHue 1 s pabouux peduexcoB u 0 mus cBoOoaHbIX pediekcoB. Eciu Obt
yKa3aH HEHYJIEBOM HOMEp KOJOHKHM [uisl TecT-(uara, mocieanssi uHdopmauus uHopmanus
MEPENUChIBAaeTCSl U3 BXOAHOrO (haima CTPYKTYpHBIX (DaKTOpPOB, B MPOTUBHOM Cllydyae BCEM
peduiekcaM ycTaHaBIMBaeTcs 3HaueHHe (ara, paBHoe 1, B 3HaK TOro, YTO B AaJIbHEHIIEM OHH
OynyT pacrieHuBaThcs kak padouune. [Iporpamma GENMEM onnHakoBo paboTaeT Kak ¢ pabounmH,
TaK U ¢ KOHTPOJIbHBIMU pediieKcamu;
nanee cienyrotT 3anucu ¢opmara ((6G12.5)) wm ((6G12.6)), mo omHON Ha KaKIblii 0TOOpaHHBII
Habop (a3. B omHOW TakoW 3amuCH CONEPKUTCS B HAYaJie OJHO BEIIECTBEHHOE YMCJIO - 3HAUYCHHE
Koppensuu Habopa ¢ dTajdoHHbIM Habopom, 3ateM NREF BemecTBeHHBIX umncen - 3HaueHus ¢as
s kaxaoro peduiekca, 3ateM NREF BemecTBeHHBIX ymcen - Beca, MpHUIUCHIBacMbie (azam
kaxaoro pedaekca. Ilporpamma GENMEM c Becamu He paboTaer, MOATOMY Ha 3THX MeECTax
Bcerna crosT 1. Ecnu Bxonsble (a3bl ObUTM 3a/laHbl B Irpajlycax WM UX He ObLIO, TO BBIXOJHBIC
(da3bl BRIpXAIOTCS B rpaaycax, U Torjaa ucrnoiaszyercs dopmat ((6G12.5)). Ecau Bxonubie dasbl
ObUIM 33JlaHbl B pajilaHax, TO BBIXOJHBIE (pa3bl BHIpaKAIOTCA B paguaHax, U TOT/Aa MCIOJIb3YeTCs
dopmar ((6G12.6)).
Jannbrii Gpopmat cormacyercst ¢ ¢popMaramu HEKOTOPHIX NIpyrux (a3oBeix nporpamm (FAMREEF,
RING) u no3BonsieT 06padareiBaTh noiydeHHbie mporpammoit GENMEM pe3ynbTarhl ¢ MOMOIIEIO
UMEIOLIUXCS MPOrPaMM YCPEIHEHUS U KJIACTEPHOTO aHaIn3a.

9. BoixoaHoi (aiii - konus IKpaHa.

BrixomHo# (haiin Kormuu SKpaHa UMEET UM <UMs_IIara>_gmem.con.

®daiin “xomus dKpaHa” HCIOIB3YETCS JJIS TOro, 4TOOBI HAOMIOAATh 32 XOJ0M OTOOpa B CHUTYAIlUH,
KOrJla TIOCTOSIHHBI KOHTPOJIb OJKpaHa 3aTpyAHEH (HampuMmep, HOYHOM CcuYeT WM CYeT,
MIPOJIOJDKAIOIIMICS HECKOJIBKO mJHEH). J[BymMs mepBBIMH mapaMeTpaMd BO BXOAHOM (aiiie
YIPaBJISIOUINX TapaMETPOB MOXKHO PETYJIMPOBATh YAaCTOTY BhIBOJA TAKUX CTPOK KaK Ha dKpaH, Tak
¥ B (paitn <ums_1mara> gmem.con.

B mporiecce BbINONHEHUS 3a/laHUsl HA 3KpaH BBIBOAUTCS HeKOoTopas uHpopmaius. OHa MO3BOJISIET
OTIpe/IeNINTh, KaK UJET Mpouecc oToopa. B oiHy CTpoKy uepe3 pa3aenuTenad BHIBOAITCS HECKOJIBKO
YHCeNl - CKOJBKO BCEr0 BapHAHTOB CTE€HEPUPOBAHO, CKOJBKO M3 HHUX YAOBJIETBOPSIOT IEPBOM
MIPOBEPKE HA CBSI3HOCTH, CKOJIBKO M3 OTOOpaHHBIX - BTOPOM W Tak nanee. Hampumep, npu nByX
MIPOBEPKAX 3TU CTPOKU MOTYT BBITJISACTD TaK:

500/ 239/ 35

1000/ 472/ 65
Hampumep, BTopas crpoka o3Hayaet, uto u3 1000 creHepupoBaHHBIX (Da30BBIX HAOOPOB TEPBOM
nmpoBepke (B Hamiem ciaydae Ha 16 A) ynoBnetBopsroT 239 BapwaHTOB, a BTOPOUM TNpoOBEpKe (B



HamieM ciydae Ha 12 A) tonpko 35 BapuaHTOB W3 paHee OTOOpaHHBIX 239. B OoybmMHCTBE
CJIydaeB, €CJIM MmapaMeTpbl 0T00pa 3a/laHbl YAauHO, TO MPOLIEHT OTOMPAEMBIX BAPUAHTOB MPUMEPHO
OJIMHAKOB ISl KXo mpoBepkH. M, Ha000pOoT, pe3Koe OTKIOHEHHUE OT CPEAHEH 07U OTOUpPaEeMBbIX
BapHaHTOB MOKET CBUAETEILCTBOBATh O HEYAAYHO 3a/IaHHbIX NapaMmerpax. Hanpumep, crpoka Buaa

10000/ 8000/ 20/ 16

CBUJICTENILCTBYET O TOM, YTO M3 TpeX MPOBEPOK [BE - MepBasi U TPETbi - CKOpEE .BCEro,
c(hOopMyIHUPOBAHBI CIUIIKOM MATKO, a BTOpas 3aJ1aeT CIUIIKOM KECTKUE YCIOBUS 0TOOpA.
Ota uHbopMalus BEIBOJUTCS Ha SKpaH BO BPEMs BHIMIOJIHEHUS 3a1aHUS.

10. Pexomenayemasi crparerusi Ha4aJbHbIX 3TANlOB PadoThI.

Obwee 3ameuanue. EcTecTBEHHO, Kaxablid Oeiok oOmamaeT cBoeit cmemnudukoit. [TosTomy Bce
CKa3aHHOE HUKE HOCHUT JIMIIbL PEKOMEHIaTeNbHbIN XapakTep. B ka/10M KOHKPETHOM CiIydae MOTYT
HaWTUCH JIpyrue, 6onee 3P eKTUBHBIC penieHus MPoOIEeMbI

Makcumanvroe uucno eenepayuil. Pekomenayercst noadupaTh mapamMeTpbl Ha HEOOJBIIOM YHCIe
reHepanui, HanpuMep, HECKOJIBKO JIECSITKOB HIIA COTEH.

Makcumanvroe uucio omodbpannvix 3anuceti. Korna napameTpsl reHepaiuu 1 oT00pa nogo0paHsbl,
PEKOMEHIyeTCs TOIY4YUTh BBIXOIHOM (haill C HECKONbKUMHU JecsiTkaMu HabopoB (a3 s
YCPEAHEHUS U MOJTyYeHUS PEABAPUTEIHLHOTO PEIICHHUS.

Mooa eenepayuu. T'enepupoBaTh (a3bpl I TEpBOro Imara ciaeayeT B mozae 1, To ecTh
PaBHOMEPHO.

Boszmoorcnocms nepesopauusames cunmes. ITOT IapaMeTp PEKOMEHIYETCS yCTaHaBIUBaTh B “N”.
Huanason paspewenus. Korga Mpl HaunHaeM paboOTy C HOBBIM OOBEKTOM, MOJIE3HO BBIACIUTH 2
obnactu paszpemreHus - oonacte D1, koTopas Bkimrodaetr nmpudimsutensHo 10-15 pediexcos, u D2,
BKJTIOYaronyo npudauzutenbHo 30-40 pediekcoB (cM. HUXKE 00 UX HCTIOIb30BaHUN).

Cemxka. PekoMeHayeTcs 3a/1aBaTh 4Kcia nX, Ny, Nz TaKUM 00pa3oM, YTOOBI IIard 1Mo OCAM SYEHKU
COCTaBIISUTH IPUMEPHO 1/4 MakCUMAaNbHOTO pa3pelieHus, UCIOIb3yEeMOT0 MPU aHaJIN3€ CBSI3HOCTH.
Kpome TtOro, »Tu umcna AOMKHBI PACKIAIbIBaTbCS Ha BO3MOXKHO OOJbIIEE YHUCIO MPOCTHIX
MHOKUTEJIEH, KaK MOYXHO MEHBIIMX M0 BenuuuHe. [Ipm STOM MakcHMaidbHBIH M3 MPOCTHIX
COMHOJKHTEJICH HE TOJDKeH mpeBbimaTh 17. Tak, uncno 48 = 2*2*2*2*3 rogutcs, a 47 - Her; 64 =
2¥QHD*¥*D*) mpeanouTuTenpHee, yem 65 =5%*13.

Ilpusnak 6eckoneunocmu obracmu. PexoMmeHIyeTcs Ha HH3KOM pa3pelieHHH OTKa3aThCsl OT
OECKOHEYHBIX 00JIaCTEH, TO €CTh YCTAHOBUTH COOTBETCTBYIOIINI CHMBOJILHBIN NIpU3HaK B “N”.
Yposenv cpesku. YpoBeHb CpE3KH PEKOMEHIYETCS HCIOJb30BaTh TaKOW, KOTOpBIM gaer 25
KyOWYEeCKHUX aHTCTpEM Ha OJUH aMHUHOKHUCIOTHBIM ocTaTrok. T.e. pekoMeHAyeTcs HCIOJb30BaTh
YPOBEHb_Ccpe3ku = ( 25* 4nciI0 0CTaTKOB B MOJIEKYJIC * UHMCIIO MOJIEKYIT B STUCHUKE) / 00BEM STYCHKH
Yacro 310 3HaueHue, onmskoe k 0.1.

Mooa ombopa. Ha mepBom miare ajis 0oTO0pa peKOMEHIyeTCs 3a/1aBaTh 2 30HBI paspenieHus - D1 u
D2, npuuem B Kaxmol 30He 3amaBaTh Moay otbopa 1. Ecam crpykrypa He oOnagaet
HeKpUcTauiorpaduyecKoi CHMMETpUEH, TO KOJUYECTBO BBIICISEMBIX JIMHUEH YPOBHS ‘‘UHCTHIX’
obractel TOJKHO OBITh PAaBHO KOJIMUYECTBY JIEMEHTOB CUMMETPUHU B IMPOCTPAHCTBEHHON Ipyrie
(manpumep, “4 0” 111 OHOM MOJIEKYJIBl B HE3aBUCUMOM YacCTH STYCHKU U 4 DIIEMEHTOB CUMMETPHH ).
Eciu ke, Hampumep, uMeeTcsl HeKpucTtaorpadguueckas ocbh BTOpOro mopsaka, To mpu 4
AIIEMEHTaX CUMMETPUU U 2 MOJIEKyJaX B HE3aBHCUMOHM YacTH sYeWKH Hauboyiee eCTeCTBEHHBIE
YCIIOBUS Ha CBS3HOCTH OyIyT BBITJISACTH Kak “4 47 MpW OrpaHMYCHHUSX HA OTHOIIEHHWE O00BEMOB
“0.9 1.0

Janvuetiwman paboma c¢ omobdpanuvimu gazamu. OTOOpaHHOE MHOXECTBO (ha30BBIX HAOOPOB
MOXXHO YCPEIHHUTh, YTOOBI MOJYy4uTh HAOOp a3 mjIsg pacuera CHHTE3a. JTO JelaeT Imporpamma



ycpennenus AVERAGE. B kauectBe BXOAHBIX JAHHBIX JJIs1 3TOW MPOTPAMMBI HY)KHO 33/1aTh 30HY
paspelieHusi Ais BbIpaBHUBaHUS (a3 U Mojcuera paccTosHM. Hamr ombIT mokasepiBaeT, 4yTo B
KadecTBE TaKou 30HBI Hanbosee 3pGekTHBHO HcToab30BaTh D1.

OToOpaHHOE MHOXECTBO MOXKET OBITh MpPOAaHAJU3UPOBAHO W 0OoJiee CIOXKHBIM 00pa3oM Ha
B3alMHOE PAcCIOJIOXKEHHE B MHOTOMEPHOM IpocTpaHCTBe HaOOpoB (ha3. Bce MHOMXKECTBO MOXKET
OBITh pa30WTO HA TTOJIMHOXKECTBA (ha30BBIX HAOOPOB, KOTOPBIC HAXOATCSA HEAAIEKO APYT OT ApyTra.
OTO0 JenaoT MporpaMMbl KilacTepHoro ananuza. OJIHaKo 3TH IPOrpaMMBbl COJIEPKaT TpapuUecKyro
4acTh, KoTopasi padotaer Tonbko Ha PC. Tlosromy monb3oBatenn UNIX’a mMoryt cuuTaTh Takoi
aHAJIN3 TOMOJHUTEIBHON BO3MOXKHOCTBIO, @ paboTaTh CO BCeM OTOOpPaHHBIM MHOKECTBOM (ha30BbIX
HabOpOB.

[Iporpamma ycpennennss AVERAGE naet Ha BeIxOoAe (aitn cTpyKTYpHBIX (hakTOpOB B dopmate
UF, onucaHHOM BBIIIIE, TJ€ SKCIEPUMEHTAIbHBIE MOIYJIN HAXOAATCA B 4-0M KOJIOHKE, YCPETHCHHBIE
¢da3sl - B 7-01 ¥ TTOKa3aTeNId TOCTOBEPHOCTH - B 6-0i1. DTajoHHbIe (a3bl, €Clii OHU ObUIH YKa3aHBI,
nepeHocarcs B 10-yro KOJIOHKY.

Umepayuonnwviti xapakmep npoyedypwi. s Broporo mara GENMEM renepupoBath ¢asbl
cienyeT BOJM3U MOJYYEHHOIO Ha MpeAbLAyIleM Iiare pemieHus. Hampumep, 3To MOXKHO Jenath ¢
MOMOIIbI0 MOJBI TeHepanuu 3 (pacupeneneHue ¢oH Mmwuseca), ykazaB “7” B KauecTBe HOMepa
KOJOHKA i ¢da3 u “6” B KadecTBE HOMEpa KOJIOHKM C TIOKa3aTelsIMH JOCTOBEPHOCTH.
[TpuHyaUTETBHBIM 3aJJaHHEM IOKa3aTelei JOCTOBEPHOCTH Ha IMEPBBIX 3Tanax paboThl JIydlle He
M0JIb30BaThCs — O€3YCIOBHO, 3TO HEKOTOPAsl AOMOJIHUTEIbHAS BO3MOXKHOCTh. Tak 4TO KOJIUYECTBO
30H JUIsl IPUHYAUTEIBHOTO 3aJaHus IMOKa3aTejeil JOCTOBEpHOCTH Jydlle 3a/laBaTh HyineMm. YUTo
KacaeTcsi 0T00pa, TO TOJIE3HO BHIOPATh TPETHM AHUara3oH mo paspemenuto D3, Bxmrovaromuii 70-80
peduexcos. U Toraa BO3MOKHBI BAPHUAHTHI:

1) ot6op B 30Hax D1, D2, D3; npu ycpennenuu BeipaBHUBaHUE 110 30HE D1;

2) otoop B 30Hax D1, D2, D3; npu ycpennenuu BeipaBHUBaHUE 110 30HE D2;

3) ot6op B 30Hax D1, D3; mpu ycpenHeHuu BeipaBHUBaHKE 110 30HE D1;

4) ot6op B 30Hax D2, D3; npu ycpennenun BeIpaBHUBaHKE 110 30HE D2.

U, xoHeuHO e, BCceraa CymecTBYET BO3MOKHOCTh MOBTOpUTH mar GENMEM c¢ npeapiaymmmu
napaMeTpamu, 4To CIEIyEeT pacCMaTPUBATh KAK MATHIM paBHONIPaBHbBIA BapUaHT JECHCTBUM.
[Tone3nee Bcero peajnbHO MPOBECTH BCE ATH 5 MIAroB, MOCTPOUTH 5 CHHTE30B U PACCMOTPETH S5
KaH/IMJIaTOB Ha pelIeHue ¢ momoinbio rpaduyeckux nporpamm (CAN, O). Ha atom 3tame mosie3Ho
WCIIOJIh30BaTh JIIOOYIO JOMOJHUTEIBHYIO HH(GOPMAIMI0O O CTPYKType s Oojiee aJeKBaTHOTO
BbIOOpA JTy4ILIEro peleHus Ha TeKyIleM Iare.

Jlnst nanpHEHIIeTro MPOABMKEHUS 110 pa3pelIeHUI0 HY>)KHO Oy/IeT BBECTH B pacCMOTpeHHE 30Hy D4,
u T.1. KonudecTBo HOBBIX PEeQIIeKCOB B OYEPEIHON 30HE paspemieHus D, He JOHKHO COCTaBIATH
CJIMIIKOM OOJIBIITYIO YacTh OT pedIIEeKCOB B MpeabIayIIei 30He Dy, ;.

Yacto OblBaeT Tak, 4To Ha pa3pemieHud, BiaovatomeM 70-80 pediekcoB, yxe MOYTH HE
reHepHUPYIOTCs (a3bl, MPUBOAAIINE K “UUCTHIM CHHTE3aM C 0YCHb MaJICHBKUM YUCJIIOM KOMITOHEHT
cBs3HOCTU. B 3TOM ciydae mpencrasisercss Oojiee pa3yMHBIM CHUXaTh TPeOOBaHHUS K CBSI3HOCTHU
CHUHTE3a, YeM 3HAYUTENIbHO YBEJIMYMBATh YHUCIIO TeHepanuil. Hampumep, MOXXHO HCIOJIB30BaTh
Moay oTOOpa 2, 3aJaB TakOe OTpaHWYEHHWE Ha O0IIee 4YHuCIO 00JiacTel, KOTOpoe MOTpedyeT
pasymMHOTO (HE CIMIIKOM OOJIBIIIOrO) uucia reHepamwii. [lpemcraBisercss JOTHYHBIM, YTOOBI Ha
MEPBBIM I1arax 0oJIbllle BpEMEHHU YXOWIO HE Ha TeHEpalHio, a Ha aHAJINU3 MOTy4aeMbIX PEeIIeHUH.
WNuorna BO3HUMKAaEeT HEOOXOAMMOCTh OTKAa3aThCsA OT IMOKazaTesiel JOCTOBEPHOCTH, BBIYMCIISEMBIX
porpaMMaMi KJIacTEpHOrO aHalli3a, U BBECTH HOBBIE MOKa3aTENM AOCTOBEPHOCTH. OUEHUTH HX
MO’KHO M3 MPaBIONOJ00HOCTH CHHTE30B AJIEKTPOHHOW IMJIOTHOCTH HA Pa3HBIX pa3pelieHusx. Tak,
€CJIM TIOCTPOEHHBIM CHUHTE3 J1aeT OCMBICIICHHYIO KapTHHY Ha HHU3KOM pa3pelieHHMH U HMEeT
HEKOTOpBIE MPABIONOA00HBIE YEPTHI HA CPEITHEM, TO B TAKOM CiIydae JJOTUYHO yKa3aTh 3 30HBI i
“pydHOro” 3aJaHusl MOKa3aTeseil TOCTOBEPHOCTH M JIJII CAaMOW HM)KHEH BBECTH 3HAUYECHHUE MOPSAKA
0.8 - 0.9, nna cpennero - nopsnka 0.4 - 0.5, a musa 6onee Boicokoro - Hwke 0.1. Takas



Monudukanus TO3BOJIAET BpeMeHaMH U30eXaTh 3acTpeBaHUA B JIOKAJIbHBIX MHHHMYyMax
MPOLEAYPHI.

11. Umerwmmecst orpaHUYeHUS

B nporpamme mpHHSTBHI HEKOTOpPbIE OTPaHUYEHUS, U3MEHUTh KOTOPbIE MOXKHO, MEePEeTPAHCINPOBAB
nporpamMmmy. ITo

- MAKCUMAJILHO BO3MOXHOE YnCyI0 pediiekcoB Bo BxogHoM (aitie - 5000;

- MAaKCUMaJIbHO BO3MOXHOE YMCJIO CHMMETPUI B TPOCTPAHCTBEHHOM TpynIie - 48;

- MAKCHMAaJILHO BO3MOYKHOE YMCI0 ob0acTer cesa3HocTy - 10 000;

- pazmep Oydepa - 1 000 000. [Ins Bcex 3amaHHBIX pemieTok 4yucio (nx+2)*ny*nz He AOMKHO
npeBbIIaTh ATOT pasMep. Kpome Toro, ecnu ucnonb3yercs Moja reHepanuu 4, TO Ui PeleTKd
nxre, nyre, nzre, MCIOJb3yeMOHl B ATOW Moje ISl pacuera CTapTOBOrO CHHTE3a, U IapaMerpa
“MakCUMaJbHOE YHUCIIO OWMHOB KyMYJISTUBHOW (yHKIMK kptmax”, HOKHO OBITH BBITOJTHEHO
cootHomeHue: (nxre+2)*nyre*nzre+3*kptmax He HOMKHO TPEBBIIATH YKa3aHHBIN pa3mep Oydepa
Ibuf;

- MAKCUMAJIbHO BO3MOXHOE YHCJIO IIEHTPOCUMMETPUUHBIX 30H B (paitiie FAM.ITC - 20;

- MAKCUMaJILHO BO3MOYXHOE YMCJIO CIBUTOB Havasia koopauHat B ¢aitine FAM.ITC - §;

- MaKCHUMaJlbHO BO3MOXKHBII pa3Mep MacCuBa, HUCHOJb3YeMbId MpPH TOJCYETEe KOPPEISLIUU C
WCTOJIb30BAHUEM “‘BBIPABHUBAHUS KapT [JI1 MOHOKJIMHHBIX WJIM TPUKIUMHHBIX rpynn - 1000.
Pa3smep sToro mMaccuBa BbrUmciseTcs kak acell/dstep mist cioydass MOHOKIMHHOW TPYNIBI TPH
BBIZICJICHHOW OcH a (WM, COOTBETCTBEHHO, bcell/dstep ans ciydass MOHOKIMHHOW TPYMIBI TPH
BBIICICHHO ocu b) u acell*beell*ccell/dstep’ st ciyuass TpukimHHON rpymmbl. Eciau Bamm
JaHHBbIE TAKOBBL, YTO 3TO OrPAaHHYEHUE OKa3aJOCh HAPYIIEHHBIM, PEKOMEHIYETCS YBEIUYHTb
3aJjaBaeMyl0 BeJTMUMHY 1ara dstep;

- MAaKCUMaJIbHOE YHCII0O OMHOB JIJIs1 pacueTra TucTorpamm - 40;

- MAKCUMAJTLHOE YHCIIO TIPOBEPSEMBIX YCIOBHH CBA3HOCTH IpU oTOOpE - 20);

- MaKCUMaJIbHO€ YHMCJIO MYJIbTUILIINKATOPOB, pacledyaThbiBaeMbIX B IPOTOKOJIE - 9;

- MAKCUMAJILHOE YHUCIIO OMHOB JIJIs1 KyMYJIsTUBHOM (pyHKIHH - 201.

12. OnpenesieHne UCMOJIb3yeMbIX OHATHIA.

T'enepupyemoiii nabop ¢as.

st BxoaHOTO haiina cTpyKTypHbIX (hakTopoB, coaeprkamiero NREF pednekcos, 3to NREF uucen,
KaXJI0€ U3 KOTOPBIX MPEACTaBiIseT coboi ¢azy odepenHoro peduiekca (B paauaHax WiId Tpaaycax,
B 3aBHCHMOCTH OT HCIIOJIB3YEMOTO TNpH3HAaKa, ONMUCaHHOro B S5.9). B kauecTBe cHHOHMMA K
CJIOBOCOYETAHUIO “‘TEHEpPHpPYyEeMbId Ha0Op (a3’ MOXKET OBITh HCIOJB30BaHBI CJIOBA “‘(ha30BBIMA
BapuaHT WM “TpoOHOE perieHne”.

Omanonuvle gasoi.

Hekotopsliii Habop ¢a3, 1o OTHOIICHUIO K KOTOPBIM PAaCCYUTHIBACTCS Koppemsaius ¢a3. ITo MOTYT
ObITh Kak (ha3bl, pacCUMTAHHBIC IO W3BECTHOH MOJEIH, TaK M TOJYYCHHBIE HEKOTOPBIM
HE3aBUCHMBIM CITIOCOOOM. DTajoHHBIC (a3bl UCTOIB3YIOTCS HE VI ONpeneieHus a3 TeKyIIero
miara, a JUIOb JUIS CTaTUCTUKH PACTPEACICHUS KOPPEISIUA W aHAIOTUYHOH WHQPOpPMAIIHH.
DaKkTHYECKN OHU MOTYT OBITh OYEHB AJIEKH OT MPABUIHLHOTO PEIICHUSI.

Komnonenma ceasnocmu.

Korga B TpexmepHO# sueiike (X,y,z) Ha HEKOTOPOH CeTke nx, ny, nz 3agaHa QyHkmus P(X,y,z) U
UMEETCsl HEKOTOpOe 3HaueHHe PCrit, TO MOXXHO BBIISIUTH TaKyl 00nacTh, rae P(X,y,z)>= Pcrit.
Touku 3TON 00JIACTH MOTYT OBITH TIO-PA3HOMY PACIOJIOKEHBI IPYT 1O OTHOIIEHUIO K Apyry. Ecim
13 JIF0OOW TaKOM TOYKHM MOXKHO J00OpaThCs A0 000N Apyrou, ABUTAsCh HAa OJMH IIIar Mo CETKE B
HaIpaBJIE€HUN KOOPAMHATHBIX OCEH, OCTABasICh IIPH 3TOM BHYTPH 00JIaCTH, TO TOBOPST, YTO BCE ITH



TOYKM TPUHALICKAT OAHOM KOMIIOHEHTE CBsi3HOCTH. B mporpamme GENMEM, wusyuaromeit
nepuoandeckre PyHKUMUU 3 IepeMEHHBIX, A1 TOUKH C KOOPAUHATAMU PEIIETKHU (X,Y,Z) COCEeTHUMU
ABIIAIOTCSA TOUYKH C KOOpJUHATAMU

x+1,y,z

x-1,y,z

x,y+1,z

x,y-1,z

x,y,z+1

X,y,z-1
U COOTBETCTBYIOIME TOYKH, CBS3aHHBIC YCIOBHEM NEPUOAMYHOCTH B Ciydae TOUYEK Ha TpaHMIIC
SAYEHKU.

Yposenwv cpesku.

CBolicTBa CBSI3HOCTH MBI U3y4aeM He ISl BCero cuHTe3a @ypue, a 11 ONpeieICHHON YacTH TOYEK,
/i€ 3HA4€HHUA 3T0M (YHKIIMN MaKCUMalbHBI. JTa 4acTh U 3aJaeTcs B YPOBHE cpe3ku. bonee TouHo:
MyCTh B DJIEMEHTAPHOH sueiike 3HaueHUs cuHTe3a Dypbhe MEHSIOTCS OT Pmin 0 Pmax. 3HAaYCHHE
pmax oO0jamaeT TEeM CBOMCTBOM, YTO JUIsi HETO HE CYIIECTBYET TOYEK SUYCHKH, I KOTOPBIX
P(X,y,z)> pmax. ['0BOpsAT, UTO €My COOTBETCTBYET ypOBEHb Cpe3ku (. AHAJIOTMYHO, YPOBHIO CPE3KHU
0.1 coorBercTByeT umcio pPcrit 0.1 Takoe, YTO KOJMYECTBO TOUYEK PEIIETKH, Ui KOTOPBIX
pP(x,y,z)> perit_0.1, cocraBnser 0.1 oObema Beell TUCHKHU, BRIPAXKEHHOTO B Y371aX CETKHU.

Ceoticmsa cesa3HOCMU.

Peub naer o komuecTBe U pa3Mepax KOMITAKTHBIX o0acteit cuHTe3a Oypbe npu 3a1aHHOM YPOBHE
cpe3ku. B mporpamme GENMEM 53Tu 0061acTi onpeaensitoTes 1Mo OMHUCAaHHOM BBINIE CXeMe ISt
cuHTe30B  Dyppe, pacCUUTAHHBIX C  OKCHEPUMEHTAIBHBIMH MOAYISIMH U  CIy4ailHO
CreHEepUPOBaHHBIMUM (pazamu.

Pacnpeoenenue ¢pon Museca.

[Tycth y Hac ecTh HEKOTOPOE MPEIBAPUTEIBHOE PEIICHHE, TO €CTh UMeeTcs Habop a3 By u Habop
MoKazaTesie ocToBepHOCTH my (B KaxkaoMm Habope mo NREF umcen). Ha ouepemnom miare
mporeaypbl  ObLI0 OBl €CTECTBEHHO TeHepupoBaTh a3kl BOJWM3M ITOrO0 MPOOHOTO PEIICHHS C
MCIIOJIb30BaHUEM IOKa3aTeNel TOCTOBEPHOCTH, TO €CTh T€HEPUPOBATh X PABHOMEPHO Ha OTPE3KE
[0, 271 myis aGCOMOTHO HEJOCTOBEPHBIX (a3 (y KOTOPBIX MOKa3aTelb J0CTOBEpHOCTH paBeH (), a
YeM BBIIIE MOKa3aTelb JOCTOBEPHOCTH, TEM I'€HEpUPOBATh UX OJIMKE K MMEIOIIEMYCs 3HAUYEHUIO.
Jlnst 9THX TeNe MOXHO MCIIOJB30BaTh pactpezaeneane Gon Muzeca. B onuceiBaemoii mporpamme
(a3bl reHepUpyr0TCS B COOTBETCTBUU C paclpeieieHueM

P(@) ~ exp[tncos(@-6)],
IIPH 3TOM t, HAXOJIUTCS U3 YCIOBHS
< cos(@-6y) > = my,

T.C.
I](th) / Io(th) =my,

rae lo(tn), I1(th) - MogudunmpoBanubpie GpyHKIMKA beccenst COOTBETCTBYIONTUX MOPSIKOB.

Kymynamuenas ¢hynxyus s31ekmpoHHO RIOMHOCMU.



Korna nmeerca cunte3 @ypbe, pacCUMTAHHBIA B JIEMEHTAPHOW SYEHKE Ha HEKOTOPOH CETKE, MbI
MOKEM ONpENEeNIUTh MMUHUMAJIbHOE M MaKCUMaJlbHOE 3HAYEHHE pmin U pmax 3ToH (QyHKUWHU, a
TaK)Ke MOJICYNTATh, KaK YAaCTO BCTPEUACTCs KaXkJ10€e 3HaUeHUE MEXTy pmin ¥ pmax. TouHee, MOKHO
pa30ouTh 3TOT AMANA30H HAa HECKOJBKO YYAaCTKOB (Ui ONpeleleHHOCTH - Ha 10) u moacuuTarb, B
CKOJIbKMX TOYKaX CETKU 3HaueHUE (PYHKIIMHU HAXOIUIOCh MEXITY

min u pmin+ (pmax-pmin)/10,
B CKOJIBKUX - MEX]TY
pmin+(pmax -pmin)/10 u pmin+2*(pmax-pmin)/10,

U Tak jnajnee. B HameMm ciydae mMbl momyuuM 10 ducen, U cymma 3THUX 4YMCeN JOJDKHA COBIAAATh C
KOJINYECTBOM TOYEK CEeTKU. DTH 10 ymcen Ha3bIBalOTCS TMCTOTPAMMOW 3JIEKTPOHHOM IJIOTHOCTH.
OHU TOKa3bIBAIOT, KaK YacTo (YHKIHUS SJIEKTPOHHOW IJIOTHOCTH NPUHUMAET T€ WM HUHBIE
3HaueHus. Hanpumep, eciii pmin = -1000, pmax = 1500, a ructorpamma

10 30 50 230 320 220 110 20 10
TO

byaknus npuauMaet 3HadeHue mexay -1000 u —750 B 10 Toukax,
byHK1IMS MpuHUMaeT 3HadeHue Mexay -750 u —500 B 30 Toukax,

u 1.10. OgHako mo psiay NpuyuH ObIBaeT ynoOHee paboTaTh HE ¢ THCTOTPAMMOM AJIEKTPOHHOM
IUIOTHOCTH, & C €€ KyMYJISATUBHOW (YHKIMEH (MHTETpajioM T'MCTOrpaMMbI), KOTOpas OJHO3HAYHO
ONpeAeNsieTCd TUCTOTPAMMOM JJIEKTPOHHOW TJIOTHOCTU. Tak, MpPUBEACHHOM 3/1€Ch THCTOrpaMMe
COOTBETCTBYET KyMYyJIATUBHASA (QYHKIUS

10 40 90 320 640 860 970 990 1000,
YTO O3HAYAET, YTO

B 10 Toukax ¢yHKIIUS HE TpeBocxoauT -750,
B 40 Toukax -500,

U TaK Jayee.
KymynsatuBHast (QyHKIUS MOXKET OBITh BBIpA)KEHA KaK B IEJBIX yuciax (KaK 371eCh), TaK W B
BEIICCTBCHHBIX YHCIIaX, MOKA3bIBAIONINX OO, KOTOPYIO COCTABISIOT TOYKH Ka)XIO0ro OWHA 1O
OTHOIIIEHHIO K IIOJITHOMY YHCITy TOYEK CETKH:

0.010 0.040 0.090 0.320 0.640 0.860 0.970 0.990 1.000

W3BecTHO, 4TO A7l POJACTBEHHBIX OEJKOB MMCTOIPAaMMBI BBITIAIAT MOX0XKHUM O0pa3oM U MO3TOMY
MOTYT OBITh MCIIOJIb30BaHbI KaK HCTOYHHUK JOMOJHHUTENIbHOU nHpopmaruu. [Iporpamma GENMEM
UCIIONIb3YET KYMYJSTUBHYIO (DYHKIIMIO, BBIPQKEHHYI0 B OTHOCUTENIBHBIX YacToTax. OITO
MIPOUCXOIUT, KOT/Ia 3HAUE€HHE MO/IbI TeHepauuu paBHO 4.

IIpeobpazosanue, soccmanasnusaroujee KyMyIamueHy0 QPYHKYUIO (2UCOSPaAMMY).
[Tycte wMeeTCs HEKOTOpPHIN creHepupoBaHHBIM HaOtop ¢da3 @ (NREF umcen) m wu3BecTHBI
JKCIIEPUMEHTANIbHbIE 3HadeHusa Moxayied. C JTUMM BeIMYMHAMM MOYKHO pPACCUMTaTh B



3JIeMeHTapHO stueiike cuuTes Dypbe p°°(r), a 3aTeM ONPeIeIUTh IS STOTO CHHTE3a THCTOrPaMMY

VIIA (YTO SKBHBAICHTHO) KYMYJISTHBHYIO QyHKIHI0 K*(p).

Ecnu 3apaHee NPHOIM3NTENFHO W3BECTHA STaJOHHAs KymyiaTuBHas Qyakums K™(p),
OTBEYAKOIIasi CMHTE3y PACCYNTAHHOMY C TOYHBIMH (Da3aMu, TO BCErja MOXKHO MOJ00paTh TaKyro
dyHKIHI0 A(P) UTO TMOCIE Mpeodpa3oBaHus

p(r) ->p"(r)=Ap (1)

MoaubuuupoBanHas (QyHKMs p (r) OyIeT UMETh KyMYJIATHBHYIO (DYHKIMIO, COBIAJAIOLIYIO C
K¥*“(p) [6]. DTo mpeobpasoBanue p-> A(p) Ha3bIBAETCS “TIPEOOPA30BAHUEM, BOCCTAHABIIMBAIOIIMM
KYMyJISTHBHYIO (yHKIHIO”. [TodepKHEM, UTO MPU OXHOH M TOH ke dTanoHHON GyHKImH K™*(p)
momudumpytomas GyHkmus A(p) OymerT pasHOM s pasHbIX pU(r), T.e. CYIIECTBEHHOCTDH
MOIU(UKALMK 3aBHCHUT, BOOOIIE TOBOPS, OT Ka4eCTBa MCXOIHOIO CHHTE3a (€CIU JUIs UCXOIHOTO
CHHTE3a pcalc(r) paccurTaHHas KyMYJISITUBHAsE (DYHKIIMSI COBITAJIa€T C ATAJOHHOM, TO MOAU(DUKAIUS
[PEBPAIACTCS B TOKACCTBEHHYI0 Moaudukarumio p™(r) =p°(r) ).

[Monyuns MoguduuMpoBaHHyi0 (yHKIMIO p (r) , MOXHO paccyMTarh MOLYIM M (as3bl ee
ko3ppunrenToB Pypbe (CTPYKTYpHBIX (akTopoB). ITH (Pas3sl @ mod (a He HayanbHbIEe (a3bl @)
HCTIONIB3YIOTCSL 3aTeM JUIS pacdyera CHHTE3a, CBA3HOCTH KOTOPOro OyIeT aHalIu3UpOBaThCS. MBI
BIIPaBE OKUAATH, YTO [0 HEKOTOPHIM XapaKkTepucTukaM ¢a3bl @, mod OyayT Jydie, yem ciaydaitHoO
CreHEepUpOBaHHBIC (Da3bI (.
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