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YpoBeHb TEXHUKH

C nmoMonipio crnoco00B BUPTYAIBHOTO CKPHHUHTA MOXKHO PACIIUPUTH JOCTYITHBIE BO3MOKHOCTH CKPUHHH-
ra Juis JaHHOM MUIICHH, © MOXHO YBEJIIMYUTH BEPOSTHOCTH YCIICITHOW ONTHMH3AaNNN. BUPTyanbHBIN CKPUHUHT
MOJKET MPEACTABIIATH COOOK OBICTPBIM M HEAOPOTOH CIIOCO0 s HASHTU(PHUKAIIMH MHOXecTBa ckaddoamoB, Ko-
TOphIe OyIyT MPUMEHATH B KQ4eCTBE OTIIPABHBIX TOUEK ISl ONTUMH3AINU. BO3MOKHOCTH BUPTYalIbHOTO CKpH-
HUHTa OOBIYHO OTPaHUYEHBI Pa3MEpOM SKCIEPHUMEHTANBHO OIPENeIeHHOr0 MAacCHBa JaHHBIX, MPUMEHSIEMOTO
JUI CPAaBHEHHS C M3BECTHBIMU SKCIIEPUMEHTAJIBHBIMH JAHHBIMH C LENBIO MOTYYCHUS BUPTYATbHBIX NAaHHBIX.
TakuM 00pa3zoM, CyIIeCTBYeT MOTPEOHOCTh B CIOCO0axX, B KOTOPHIX 00bEINHEHBI HAJC)KHBIEC BBIYUCIUTEIHHBIC
METOJIBl C OYEHb OOJBIIMMHU MacCHBaMH JAHHBIX ISl 00€CIIeUeHNsT JOCTATOYHON JJOCTOBEPHOCTH B OTHOLIEHUH
BBIYHMCIINTEIBHBIX Tpe/ICKa3aHni, Ul 3aMEHbI TPAIUIIMOHHBIX COCOO0B BBHICOKOIIPON3BOIUTEIFHOTO CKPUHHH-
ra.

CymHocTs n300pereHns

Hacrosimee packpbiTHe OTHOCHTCS K CIOCO0aM MACHTH(HUKAIMU COSANHEHUH, IPUTOIHBIX B KAYECTBE Te-
paneBTHYECKUX CPEACTB M/WIM NPUTOJHBIX B KaueCTBE MCXOMHBIX TOYEK JUISi ONTHMH3AalWH pa3paboTKu Tepa-
MEBTHYECKUX CPEACTB. B Takmx crocodax oObeANHEHB! BEIYUCIUTEIBHBIE CIIOCOOBI, MPUTOIHBIE AJIS TIpeacKa3a-
HUS CBSI3BIBAHUS COCIMHEHU M OENKOB, ¢ KPYITHBIMH MacCHBaMH SKCIIEPHUMEHTAIBHBIX TaHHBIX, TOTYyYSHHBIX C
MIPUMEHEHUEM HYKJICOTHI-KOAUPYEeMbIX Onbmuorek (Hanpumep, JHK-konupyeMbix 6mbianorek). O0bennHeHe
JAHHBIX, TOJYYEHHBIX C WCIOIb30BaHUEM HYKICOTHI-KOIUPYEMBIX OMOTHOTEK M BBIYHCIMTEIBHBIX CIIOCOOOB,
MO3BOJISIET C BBICOKOW CTETIEHBIO JOCTOBEPHOCTH NPEACKA3BIBATh CBS3BIBAIOIINE B3aMMOICHCTBHS MEXIy KaH-
JTUIATHBIMHU COCTUHEHUSIMH U PEACTABIIONINME HHTEpeC OeTKaMu.

COOTBETCTBEHHO, COTJIACHO OJHOMY acCIIeKTy HAcTOAIIEe PACKPHITHE OTHOCUTCS K COCO0Y, peaycMaTpu-
BAIOILEMY CTaJIUH:

(a) obecrieueHnsT MHOKECTBA YCTAaHOBJICHHBIX (DAKTOB O CBS3BIBAIOLIMX B3aUMOJCHCTBUSIX (HAarmpumep, Mo
Mmensleit mepe 250000 ycraHOBIEHHBIX (DAaKTOB) I OelIKa-MUIICHH B PU3MYECKOM BBEIYHCIHTEIFHOM YCTPOH-
CTBE, MMEIOIIEM OIpE/CIICHHOE TIPEJICTaBICHIEe Ha0Opa KaHIUIATHBIX COCIMHEHNH (HarpuMep, HU3KOMOJIEKY-
JSIPHBIX COSAMHEHUIT), mprdeM 1o MeHbeil mepe 50% (HanpumMep, mo MeHbei Mepe 60%, Mo MeHbIIEH Mepe
70%, mo menpmel mepe 80%, o MeHbIeit Mepe 90%, mo MeHbIIeH Mepe 95%, mo menbinel Mmepe 99%) ycra-
HOBJICHHBIX (D)aKTOB O CBSI3BIBAIOIINX B3aMMOACHUCTBHAX B Ipeesiax yKa3aHHOTO MHOKECTBA MPECTABIISIOT CBS-
3BIBAIOIIEE B3aMMOJIEHCTBHE MEXITy OCIKOM-MHIICHBIO H COCIWHEHHEM, COACP)KAINM HYKICOTHIHYIO METKY,
KOJMPYIONIYI0 HACHTHYHOCTD coeMHeHus (Hanmpumep, kommoneHT JIHK-konupyemoit OnOimnoTexn);

(b) npuMeHeHUS BEIYUCIUTEIHFHOTO YCTPONHCTBA TSI TIOIYUEHHUS IPEATIONAaTaeMbIX CBSI3BIBAIOIINX B3aHMO-
JEWCTBUHN U KaHIUIATHBIX COCTUHEHNUH ¢ MPUMEHCHHEM MHOXKECTBA YCTAHOBIICHHBIX (DAaKTOB O CBSI3BIBAIOLINX
B3aUMOJICHCTBUSIX;

(c) BBIBOJIA IIepeyHs KaHAWIATHBIX COSANHEHUH C BO3MOKHOCTBIO OTOOPa)KEHHS 1 pAaHXKMPOBAHMS 110 Hau-
OoJiee peAIIOIaraeéMbIM CBA3BIBAIOIINM B3aUMOACHCTBUSIM.

CoriacHO HEKOTOPBIM BapHaHTaM OCYILECTBICHHUS MHOXKECTBO YCTAHOBJIEHHBIX ()aKTOB O CBS3BIBAIOIINX
B3aMMOJECHCTBUAX BKJIIOYAET 1o MeHblel mepe 250000 (Hampumep, no menbiueit Mepe 500000, mo meHblen
Mepe OJIMH MUJIUTHOH, IT0 MEHBIIIEH Mepe IBa MIIIIHOHA, [0 MEHBIIEH Mepe MATh MIUUIHOHOB, 110 MCHBIIEH Mepe
JIeCSITh MUJUTMOHOB, 10 MEHBIIEH Mepe ABAALATh ISATh MUJUIMOHOB) YCTAHOBJICHHBIX (DAaKTOB O CBS3BIBAFOIINX
B3aUMOJIEUCTBHUSIX.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHS MO MeHbIneld mepe 50% MHOXKECTBa YCTaHOBIICHHBIX
(hakTOB O CBS3BIBAIOIINX B3aMMOACHCTBISIX OBUTH ONpEIENCHBI IIyTeM NMPUBEACHHS MHOXECTBa (Hampumep, 1o
Menbeil Mepe 250000, mo menbiiei mepe 500000, mo MeHbIIEH Mepe OAHOTO MMUJUIMOHA, 10 MEHBIIEH Mepe
JIBYX MWJIJIMOHOB, 10 MEHBLIEH Mepe IISITH MIIIMOHOB, 110 MEHBIIEH Mepe AECSTH MHUJUTMOHOB) COCIMHEHHH,
COJIEpIKaIMX HYKJICOTHIHYIO METKY, KOJUPYIOIIYIO HAEHTHYHOCTh COCIUHEHHS, B KOHTAKT C OEITKOM-MHUIICHBIO
OJTHOBPEMEHHO (HAIpHMep, B OJTHOM M TOM XK€ PEaKIMOHHOM COCYZE B OJHO M TO e Bpems). Hanpumep, co-
TJIACHO HEKOTOPBHIM BapHaHTaM OCYIIECTBJIECHHs MO MeHbIIeH Mepe 50% ycTaHOBICHHBIX (PaKTOB O CBSI3BIBAIO-
MUX B3auMoAeHcTBUAX At kommoHeHTOB JIHK-komupyemoli OMOIMOTEKHM, HCIOJIB3yeMOW JUIS IMOIYYeHHS
MPEIIOIaraeMbIX CBSI3BIBAIONINX B3aNMOICHCTBHM, ONIPEICIISUIN B OAHOM 3KCIIEPUMEHTE B OJHOM PEaKIIHOHHOM
cocyre.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS CIIOCO0 JOTONHUTEIHHO MpeaycMaTpuBaeT obecmede-
HHUE OJHOTO WK OoJiee TOTOTHUTENFHBIX MHOKECTB YCTaHOBJICHHBIX (DAKTOB O CBSI3BIBAIONINX B3aMMOICHCTBH-
SX JUISL OHOTO WK 00JIee JONOJHUTENBFHBIX OSIKOB-MHIICHEH, IPUYEM 110 MeHbIIeH Mepe 50% yCTaHOBIICHHBIX
(hakTOB O CBS3BIBAIOIIMX B3aMMOJACHCTBHAX B IIpEJesiaX OJHOTO WM OoJiee MOMOTHUTEIHHBIX MHOXKECTB Tpe-
CTaBJISIIOT CBS3BIBAIONIEE B3aMMOJCHCTBHE MEX[IY JIOTOJHHUTEIbHBIM OEIKOM-MHUIICHBIO M COCIMHEHUEM W3
MHO)KECTBA YCT@HOBJICHHBIX (DAKTOB O CBS3BIBAIOIIMX B3aMMOJEHCTBUSAX C OEJIKOM-MHUIIEHBIO U3 cTagud (a).
CorylacHO HEKOTOPHIM BapHaHTaM OCYIIECTBJICHHUS CHOCOO IOTOJIHUTENIBFHO IpEeNyCMaTpUBacT oOecredeHue
OJTHOTO WJIM OOJiee JOTOJHUTEIBHBIX MHOXKECTB YCTAHOBJICHHBIX (JAKTOB O CBS3BIBAIOIIUX B3aMMOICHUCTBHAX
JUISL OJTHOTO WM OoJjiee HKCIIEPUMEHTOB C HCIIOJIB30BAaHHEM OTPHIATEIFHOIO KOHTPOJIS, NMPUYEM O MEHBIICH
mepe 50% ycTaHOBIICHHBIX (DaKTOB O CBSI3BIBAIOIINX B3aMMOJICHCTBUSIX B MpE/ENaX MHOXKECTBA MPEACTABIISIOT
OTPHILATENFHBI KOHTPOJb ISl COSAWHEHHS W3 MHO)KECTBA YCTAHOBJICHHBIX (PAKTOB O CBS3BIBAIOIINX B3aWMO-
JIEUCTBUAX ¢ OETKOM-MHUIIEHBIO U3 cTafauu (a). CormacHO HEKOTOPBIM BapHUaHTaM OCYIIECTBICHHS CIoco0 1o-
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MOJTHHUTEIEHO MPEAyCMaTpUBacT 00CCICUCHUE OTHOTO HITH 00Jiee OMOJHUTEIHHBIX MHOKECTB YCTaHOBICHHBIX
(hakTOB O CBSI3BIBAIOIIMX B3aUMOJICHCTBUAX ISl OJHOTO WM 0OOJiee KOHTPOJIBHBIX SKCICPUMECHTOB, MPUYEM
MHOYXECTBO YCTAHOBJICHHBIX (DAKTOB O CBSI3BIBAIOIINX B3aMMOJCHCTBHSIX BKIIOYACT yCTAHOBJICHHBIC (aKTHI O
CBSI3BIBAIOIINX B3aMMOJACHCTBHAX IJISI COCOMHEHUS, XapaKTePHU3YIOIIErocsi N3BECTHBIME CBS3BIBAIOIINMHI B3aH-
MOJICUCTBUSMHU C OCIIKOM-MUIIICHBIO M3 cTaaud (a) (HarmpuMmep, ¢ U3BECTHRIMH MHTHOWTOPAMH HJIM €CTECTBEH-
HBIMH JuraHgaMi). COTJacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS CIIOCOO MpeaycMaTpUBAacT MOJIYUICHHE
MoKa3aTesst M30UPaTENbHOCTH MyTEM CPAaBHEHHS CBA3BIBAHHS WJIHM IPEAIIONAracMOro CBSA3BIBAHUS COCTUHEHUS
WM KaHOUIATHOTO COCTMHEHNUS C OETKOM-MHUIIEHBIO CO CBSA3BIBAHWEM WIIM MPEANOIaracMbIM CBS3BIBAHUEM CO-
CAMHCHUS WIN KaHIUAATHOTO COCAWHCHHS C OJHUM WM 0OJiee TOMOTHUTEIBHBIME OCTKaMI-MUIICHIME W/ WA
OTPHIIATEILHBIM KOHTpOJieM. COrIacHO HEKOTOPHIM BapHaHTaM OCYILNCCTBIICHHS MEPEYCHb KAHIUIATHBIX CO-
CMHEHWIA MOXET OBITh OTOOPaXXCH M PAHXKHPOBAH IO MOKa3aTenro m30upaTenbHOCTH. COTTacHO HEKOTOPBIM
BapHaHTaM OCYIICCTBJICHUS OJMH WIH 00Jee IOMOTHHUTEIBHBIX OCITKOB-MUIICHEH BKIIOYAIOT MYTaHT Oeika-
MUIIICHHU.

CornacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIICHUS IMPEIIOIAracMbIe CBSI3BIBAIOIINE B3aUMOJICHCTBUS TIO-
JY9aoT C IPUMEHEHHEM CPaBHEHHH XWMHYECKOHW CTPYKTYpHI, HAIlpUMeEp, C MCIIOJIB30BAaHUEM IIPEICTaBICHIHA
Monekyn. IIpeacraBneHuss MOJIEKya BKIIOYAOT 0€3 OTpaHWYCHHS TOIOJIOTHYECKHE IMIPEICTABICHHUS HAa OCHOBE
aTOMOB, 3JIEMEHTOB TOIOJIOTHH WM (PYHKIIMOHANBHBIX TPYIII U X CBA3HOCTH (HarmpuMep, GUHTepIpUHTHL, Tab-
JIAIIBI CBSI3HOCTH, MOJICKYJISIPHAS CBI3HOCTB W/MIIM TIPEACTABICHUS B BUAE MOJICKYJISIPHBIX TpadoB), SIEKTPOCTa-
THUYECKHe TPEACTaBICHUS (HalIpUMeD, JIEKTPOHHBIE CBOIICTBA MTOBEPXHOCTEI), TEOMETPHUCCKHIE MTPEICTABICHH
(manpumep, dhapmakodopsl, hapmakopopHbie GUHTEPIIPUHTHI, PUATSPIPUHTHI HA OCHOBE (POPMBI /WK MOJIC-
KYJIIPHBIC KOOPIUHATHI B TPEXMEPHOM MPOCTPAHCTBE HA OCHOBE aTOMOB, DJIIEMCHTOB TOIOJIOTHH HIH (PYHKIINO-
HAIILHBIX TPYIII) MJIH KBAaHTOBO-XUMHUYCCKUE TpeacTaBieHus. COriacHO HEKOTOPHIM BapHaHTaM OCYIICCTBIIC-
HUS TIPEIIOIaracMbIe CBSI3BIBAIONINE B3aUMOJICHCTBUS TONIYYAIOT C MPUMEHECHHEM TOIIOJIOTHUCCKUX MPECTaB-
JICHUH Ha OCHOBE aTOMOB, JJIECMCHTOB TOIIOJIOTHU WJIH (DYHKIMOHAIBHBIX TPYII M WX CBSI3HOCTH (Hampumep,
(bUHTEpIPUHTOB, TAOIUI] CBI3HOCTH, MOJICKYJIIPHON CBS3HOCTH /WU TPEACTABICHUN B BUAC MOJICKYIIIPHBIX
rpa¢oB). CormacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHUS IPEAIOaracMble CBSI3BIBAOIINE B3aMMOICHCTBHS
MOJYYaroT ¢ IPUMEHEHHUEM DIIEKTPOCTATUIECKUX MPEICTABICHIH (HAIIpUMep, YEKTPOHHBIX CBOWCTB MOBEPXHO-
cTeit).

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHUS IIPEaIoaracMple CBS3BIBAIOIINE B3aUMOICHCTBHUS TIO-
Jy4aroT ¢ MPUMEHEHHEM T€OMETPHUYECKUX TMpencTaBiIeHni (Hanpumep, hapmakopopos, hapmakohopHbIX GUH-
TepIpPUHTOB, GUHTEPIIPHUHTOB HAa OCHOBE (POPMBI W/MIIA MOJEKYIIAPHBIX KOOPIMHAT B TPEXMEPHOM IIPOCTPAHCT-
BE HA OCHOBE aTOMOB, 3JICMEHTOB TOIMOJIOTUH WK (DYHKIIMOHATBHBIX TPpyI). COrllacHO HEKOTOPHIM BapHaHTaM
OCYILICCTBIICHUS TIPEATONIATaEMBIC CBS3BIBAIOIINEC B3aUMOJCHCTBUS TOJIYYalOT C NPUMECHCHHEM KBaHTOBO-
XUMHYECKUX TpeacTaBieHnil. COrllacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIICHUS TPEAINOIaraeMbie CBS3BIBAO-
IIME B3aUMOJICHCTBUS MONYYAIOT C MPUMECHCHHEM XUMHUCCKUX (PUHTCPIIPHHTOB.

Xumudeckue (GUHTSPIPUHTHI MOKHO MPUMCHSTH U1 00BbEIUHEHUS WHPOPMALIUU O CTPYKTYpPE COCIHHE-
HUHM ¥ JaHHBIX TI0 CBS3BIBAIOIIEMY B3aUMOJCHCTBHUIO U MACHTU(UKAIIMH CTPYKTYPHBIX MATTEPHOB, OMpEIc-
JSFOIINX CBSI3BIBAHHUE C OeNKOM-MHUIIEHBI0. COOTBETCTBEHHO, COTIIACHO HEKOTOPHIM BapHAHTaM OCYIIECTBICHHS
CHI0CO0 TOTIOHUTETHHO TIPEAyCMaTPHUBALT:

(i) obecrieueHre MHOYKECTBA XUMHUUECKUX (PUHTEPIPUHTOB MHOXECTBA COCTMHECHUHN (HApUMeEp, XUMHUe-
ckux ¢uHrepnpuHToB, Takux kak ECFP6, FCFP6, ECFP4, MACCS unu ¢uHrepnpuHTsl MopraHa/KoJbIieBbIe
(OUHTEPIIPUHTHI C U3MEHSIOIIMMCSI YUCIIOM OUTOB (Hampumep, 166, 512, 1024)); u

(i1) ucmoyp30BaHNE MHOXKECTBA XUMHUCCKUX (DUHTEPIIPHHTOB B MOJTYYCHUU MPEAOIAracMbIX CBS3bIBAIO-
LIMX B3aUMOJECHCTBHIMA.

CornacHO HEKOTOPBIM BapUaHTaM OCYILIECTBIICHHS, HAIPUMED, B 00yJaromuX Habopax NaHHBIX, MHOXKECT-
BO XMMHUYCCKUX (PUHTCPIPUHTOB BKIIIOYACT XUMHUYCCKHE (PHHTEPIPUHTHI OJHOTO Wi OoJice COCAMHEHHIA, CO-
JICpXKAIUX HYKICOTHUIHYI METKY, KOAHMPYIONIYI0 HICHTHYHOCTh COCAWHCHHS, HANPUMEP, XUMHUYCCKHHA (HUH-
TePIPUHT SBJISICTCS MPEJCTABICHUEM CTPYKTYPhI COSIMHEHHS 0e3 HYKIeOTHIHON MeTKH. COrlTacHO HEKOTOPHIM
BapHaHTaM OCYILIECTBIICHIS, HAIPUMEpP, B HAOOpax NaHHBIX IS MPEICKa3aHMs, MHOXKECTBO XUMHUYCCKUX (IH-
TepIPUHTOB BKIIFOYAET XUMUYECKHE (GUHTEPIPHHTHI OJAHOTO MM Oojiee KaHIAMAATHBIX coeanHeHnH. CormacHO
HEKOTOPBIM BapHaHTAM OCYIISCTBICHHUA XMMHYECKHE (UHTEPIPUHTH MPEACTABIAIOT COOOW (MHTEPIPHUHTHI
ECFP6.

CornacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS CIIOCO0 JOTONHUTEIHHO MpeaycMaTpuBaeT obecmede-
HUE OJIHOTO WM 00Jiee YCTaHOBJIICHHBIX (PAKTOB O CBOMCTBax (Hampumep, MOJEKyJspHas macca u/unu clogP)
Uil HaOopa KaHIUOATHBIX coenuHeHH. COTrNIaCHO HEKOTOPBIM BapHAHTaM OCYIICCTBICHHS OJWH WM Oojee
YCTaHOBJICHHBIX (DAKTOB O CBOWCTBAaX HCIOJB3YIOT IS MOJYYCHUs MPEIIIOIaraéMbIX CBSI3BIBAIOIINX B3aHMO-
nerictuii. CorflacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHUS TIEPCUCHb KAaHTUAATHBIX COCTUHEHUI MOXKET OBITh
0TOOpakeH U paHXKUPOBaH 10 OJHOMY HITH 00Jice YCTaHOBIICHHBIM (DakTaM O CBOWCTBAX.

CornacHO HEKOTOPHIM BapUaHTaM OCYIIECTBICHUS CIIOCOO JOMOIHUTEIBHO MPEAYCMATPHUBACT Mepenavy
MepeYHsT KaHIUAATHBIX COCAMHEHUN yepe3 VHTepHeT Wiu Ha yCTPOHCTBO 0TOOpakeHUs. COrTacHO HEKOTOPBIM
BapHaHTaM OCYIIECTBICHUSA paboTa ¢ PU3MUECKUM BBIYUCIUTEIBHBIM YCTPOMCTBOM M JOCTYI K HEMY OCYIIECT-
BisieTcs yepe3 HTepHer.
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CornacHO HEKOTOPHIM BapHUaHTaM OCYIICCTBICHHUS CIIOCOO JOMOJTHHUTEIHEHO MPEAYCMATPHBACT IOTyUCHHE
MoKa3areysl MPaBIOMoI00Us s KaKJ0r0 U3 MPEANOIaracMbIX CBS3BIBAIONINX B3aMMOJCUCTBUIA KaHIUIATHBIX
COCIMHEHHH, MpUYeM MOKa3aTelb MPaBIONoI00Ns TOIYyJaloT C IPAMEHEHHEM CpaBHEHHH XMMUYECKOH CTPyK-
TypHI (HapuUMep, METOJI TJIABHBIX KOMIIOHEHT) MEXAY KaHAUJATHBIM COCIMHEHUEM W OJTHUM MU Ooliee CoeIu-
HEHMSAMHU W3 MHOJKECTBA CBSI3BIBAIOIINX B3aUMOJICHCTBUI Ui Oelka-MumIeHH u3 ctaauu (a). Hampmmep, co-
TJIACHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHS MOKa3aTelb MPAaBAONOAO0MS MOIYJIaloT IMyTeM CpaBHEHHS KaH-
TUIATHOTO COCIMHEHHS C XMMHYECKHM IPOCTPAHCTBOM, OIPEIENIIEMBIM COSANHEHUSIMH M3 MHOXKECTBA CBS3BI-
BAIOIINX B3aWMOJCHCTBUI U3 cTaanu (@), MyTeM OIpeIeIeHUs yIaICHHOCTH, TaKOW KaK €BKIIMIOBO PAcCTOSHUE
B M3MEPCHUSAX, OMPEICIIEMbIX METOJOM TJaBHBIX KOMIIOHCHT, KaHIAMJATHOTO COCAWHCHHS JI0 XUMHYCCKOTO
npoctpancTBa. COTJIacCHO HEKOTOPHIM BapHAHTaM OCYIICCTBICHUS NMEPCUCHb KaHAMIATHBIX COCTUHCHUN MOXKET
OBITh OTOOpaXKEH M PAHKHUPOBAH II0 IMOKA3aTEI0 MPABAONOIO0MS JUIS HMPEAOIAaracMOTr0 CBA3BIBAIOIICTO B3au-
MOJICHCTBUS IS KAHTUIATHOTO COCNHCHUS.

CornacHO HEKOTOPBIM BapUaHTaM OCYIIECTBICHHS CIOCOO JIOMOJHHUTENBHO MpemycMaTpuBact (d) cuHTe-
3MPOBAHUE OJHOTO WK 00JIee KaHIUIATHBIX COCTMHCHUN U3 MePeYHs KaHTUIATHBIX COCTMHCHUIA.

CorylacHO HEKOTOPBIM BapHaHTaM OCYIIIECTBIICHHUS CIOCOO IOTIOTHUTENIHHO MpeaycMaTpuBaeT (€) mpuBe-
JICHHE OIHOTO WM 0oJiee CHHTE3MPOBAHHBIX KAaHIUAATHBIX COCOMHEHUI B KOHTAaKT C OCIKOM-MHUIIEHBIO IS
OTIpeNIeICHHUs OHOTO WK 00JIee HIKCIIEPUMEHTAIBHBIX CBA3BIBAIOIINX B3aMMOICHCTBHA.

CornacHO OZHOMY acIleKTy HACTOSAIIee PACKPBHITHE OTHOCHUTCS K MANTMHOYHTAEMOMY HOCHTEIIO C XpaHs-
IIIMHUCS] HA HEM BBIMTOTHACMBIMI KOMaHIAMH ISl YIIPaBIeHNS (GU3UUIECKAM BBIYHUCIUTENBHBIM YCTPOHCTBOM ¢
IENIBI0 BRIITOJTHEHUS CII0C00a, MPeayCMaTPUBAIONIETO CTaINN:

(a) obecricueHUs] MHOXKECTBAa YCTAaHOBJICHHBIX (DAKTOB O CBS3BIBAIOIIMX B3aWMOJCHCTBHAX i Oenka-
MHUIICHU B (PU3MYCCKOM BBIYHCIMTEIEHOM YCTPOHCTBE, UMCIOIIEM OMpEICICHHOE MPeCTaBlIcHHe Habopa KaH-
JUTATHBIX COCMHCHUM, IpUYeM 10 MeHbInel Mepe 90% ycTaHOBJICHHBIX ()aKTOB O CBSI3BIBAIOIINX B3aUMOICH-
CTBHSIX B MpENENIaX MHOXKECTBA TPEACTABIISIOT CBS3BIBAIOIICE B3aUMOJICHCTBAE MEXIY OCIKOM-MUIICHBIO U
COCJIMHEHUEM, COJICPIKAIINM HYKICOTHIHYIO METKY, KOJUPYIOMIYIO HICHTHIHOCTh COCTUHCHUS;

(b) npuMeHeHUs BEIYUCIUTEIHFHOTO YCTPONHCTBA TSI TIOIYYEHUS IPEATIONAaTraeMbIX CBSI3BIBAIOIINX B3aHMO-
JIEHCTBUH KaHIWAATHBIX COSAWHCHWH C IMPUMEHEHHEM MHOXKECTBA YCTAHOBIICHHBIX (DaKTOB O CBSA3BIBAIOIINX
B3aUMOJICHCTBHAX; K

(c) BEIBOZA MTepeyHs KAaHAUAATHBIX COCTUHEHNH C BOSMO)KHOCTBIO OTOOpaKEeHHSI M PAHKUPOBAHMS IO HaH-
OoJee TIpeATIoNIaraéMbIM CBSI3BIBAIONIIM B3aUMOICHCTBHAM.

CornacHO OHOMY acIeKTy HACTOSIIee PAaCKPBITHE OTHOCHUTCS K YCTPOMCTBY, HMEIOIIEMY OIpEAEIICHHOE
npeJcTaBiIcHUe HaOopa KaHAMIATHBIX COCIAMHCHUM, W 3alpOrpaMMHPOBAHHOMY IOCPEIACTBOM BBIMOIHICMBIX
KOMaH/I ISl YIIPABJICHUS YCTPOWCTBOM C IIENBIO BHIIOIHEHUS CIT0C00a, MPEeTyCMaTPUBAIOIICTO CTATHH:

(a) obecricueHUs] MHOXKECTBAa YCTAaHOBJICHHBIX (DAKTOB O CBS3BIBAIOIIMX B3aWMOJICHCTBHAX i Oenka-
MUIICHU B (PU3MYCCKOM BBIYHCIMTEIEHOM YCTPOHCTBE, UMCIOIIEM OMpEICICHHOE MpeCTaBlIcHHe Habopa KaH-
JUTATHBIX COCJMHCHHM, IpUYeM 10 MeHbIIel Mepe 90% ycTaHOBJICHHBIX ()aKTOB O CBSI3BIBAIOIINX B3aUMOICH-
CTBHSIX B IpENENiaX MHOXKECTBA TPEACTABIISIOT CBS3BIBAIOIICE B3aUMOJICHCTBAE MEXTY OCIKOM-MUIICHBIO U
COEIIHEHNEM, COICPIKAIINM HYKJICOTHIHYIO METKY, KOIUPYIOMIYIO HICHTUIHOCTh COCTUHEHNS;

(b) npuMeHeHUs BEIYUCIUTEIHFHOTO YCTPOHCTBA TSI TIOIYYEHHUS IPEATIONAaTaeMbIX CBSI3BIBAIOIINX B3aHMO-
JIEHCTBUI KaHIWAATHBIX COSAWHEHWH C IMPUMEHEHHEM MHOXKECTBA YCTAHOBIICHHBIX (DaKTOB O CBS3BIBAIOIINX
B3aUMOJICHCTBHAX; K

(c) BEIBOZA MepeyHs KaHAUAATHBIX COCTUHEHNH C BOSMOYKHOCTBIO OTOOpaKEHHSI M PAHKUPOBAHMS IO HaH-
0oJee TIpeAoIaracMbIM CBSI3bIBAIONIIM B3aHUMOICHCTBHSM.

Omnpenenenus

"[Toka3zaTens MpaBaOMoa00us" B KOHTEKCTE HACTOSIICTO JOKYMEHTa OTHOCHTCS K BBIYHCICHHUIO, KOTOPOE
YKa3bIBaeT HA IOCTOBEPHOCTH MPEIIOJIATAEMOT0 CBSI3BIBAIONICTO B3aUMOJICHCTBUS U KaHAUAATHOTO COCIUHE-
HUS Ha OCHOBE CTPYKTYPHOT'O MOJOOHS MEKIY KaHAUIATHBIM COCTUHEHUEM U OJHUM WU 00Jiee COCAUHCHUSIMU
B MacCHBE JIaHHBIX, UCIIOJIE3YEMOM JIJISI TOTYYCHHS TIPEIITOI0KCHUS.

TepmuH "cBs3BIBAIOIIEE B3aMMOJICHCTBHE" B KOHTEKCTE HACTOSIIETO JOKYMEHTa OTHOCHTCS K CBs3M (Ha-
TIpUMep, HEKOBAJCHTHON MJIM KOBaJCHTHOMN) ABYX MM OoJiee 0OBEKTOB MIIM MEXIY IBYMS HIH Oojiee 00beKTa-
Mmu. "TIpssMoe" cBs3bIBaHME BKIIOYAST (HM3MUECKUN KOHTAKT MEXAY OOBEKTaMU WM HX ()parMeHTaMH; Hempsi-
MO€ CBSI3BIBAHHE BKIIOYACT (PU3MUECKOE B3aMMOJEHCTBHE MOCPEACTBOM (PH3MUECKOTO KOHTAKTA C OXHHUM HIIN
Oomnee MPOMEXKYTOUHBIME 00beKTamMu. CBs3BIBAHUE IBYX WU 00jiee 00BEKTOB, KaK MPaBUIIO, MOKHO OIEHUBATH
B JTI0OOM M3 MHO)KECTBA KOHTEKCTOB, B TOM YHCIIE B TEX CIy4asx, KOT/Ia B3aNMOJICHCTBYIOMINE OOBEKTHI TN UX
(hparMeHTHI U3YYaOT U30JHUPOBAHHO WM B KOHTEKCTE 0OJIEE CIIOKHBIX CHCTEM (HAIpUMEp, IPU KOBAaJCHTHOM
CBSI3BIBAHUU WM JPYTrOM THIIC CBSI3BIBAHUS C OOBEKTOM-HOCHUTENEM W/WIIM B OMOJIOTMYECKON CHUCTEME WM B
KJIETKE).

AddurHOCTs MONEKYIBI X K e MapTHEepY MO CBS3BIBAHUIO Y OOBIYHO MOXKET OBITh MPEACTABICHO KOH-
cranroit aucconuarnmu (Kp). AGGUHHOCTP MOKHO U3MEPSATH C TMOMOIIBIO OOBIYHBIX CIIOCOOOB, M3BECTHHIX B
JTAHHO¥M 00JIaCTH, BKIIOYAs TAaKOBBIC, OMKCAHHBIC B HACTOSIIEM JOKyMeHTe. [lompasymeBaeTcs, 4TO TEPMUH
"Kp" B KOHTEKCTE HACTOSIIETO TOKYMEHTa OTHOCUTCS K PABHOBECHOW KOHCTaHTE TUCCOIMAIINU TSI KOHKPETHO-
TO B3aUMOJCUCTBHSI COSAMHEHNE-0ETIOK I KoMIuTeKc-0enok. Kak nmpaBuino, coeqnHEHNs 0 HACTOSAIIEMY H30-
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OpETCHUIO CBSI3BIBAIOTCS C MPE3CHTUPYIOMIUMU OCITKaMU ¢ paBHOBECHOHN KoHCcTaHTOM mucconmanuu (Kp) meHee
ueM nmpubausuTensHo 10° M, kak, Hanpumep, Menee uyeM mpumepso 107 M, 10° M, 10° M wm 107" M um
Jake MEHbIIIE, HAIPpUMeEP, MIPH ONPEACTICHUN C IOMOIIBI0 TEXHOJIOTHH ITOBEPXHOCTHOTO IIa3MOHHOTO PE30HAH-
ca (SPR) ¢ npuMeHeHHEM TPE3ESHTUPYIOMIETO Oellka B KaueCTBE aHAIM3UPYEMOTO BEIIECTBA, M COCAMHCHHS B
KadgecTBe ymranaa. CoriaacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHUS COCAWHEHHS IO HACTOSIIEMY H300peTe-
HUIO CBSI3BIBAIOTCS ¢ OENKaMHU-MHUIICHIMH (HampuMep, OSTKOM-MHIIIEHBI0 DYKapHOT, TAKUM KakK OeJOK-MHIIEHb
MJIEKOIIUTAIOMINX WA OCIOK-MHIICHb TPUOOB, WM OEIKOM-MHIICHBIO MPOKAPUOT, TAKUM KaK OEIOK-MHIIICHb
GaKTepHii) ¢ paBHOBECHOIT KOHCTaHTOM muccommammi (Kp) Menee dem npuGmmsurensro 10° M, kak, HampumMep,
menee yeM mpumepro 107 M, 10% M, 10° M umu 107" M unn naxke MeHblue, Hanpumep, IPH ONMPEICICHHH C
MOMOIIBI0 TEXHOJIOTHHU MOBEPXHOCTHOTO TIa3MOHHOTO pe3oHaHca (SPR) ¢ mpuMmeHeHneM Oenka-MHIIICHA B Ka-
YEeCTBE aHAJM3UPYEMOTO BEIIECTBA, H COCAMHCHUS B KAYCCTBE JINTAHA.

"YCTaHOBIICHHBIH ()aKT O CBSI3BIBAIOIIEM B3aUMOJCHWCTBUH'" B KOHTEKCTE HACTOSAIICTO JOKYMEHTa OTHO-
CUTCS K CBSI3BIBAIOIIEMY B3aHMOJCHCTBHUIO MEXKIY COCTUHCHUEM U OSJIKOM (HammpuMmep, OSITKOM-MUIIEHBIO), W
€ro OTCYTCTBHIO, KOTOPOE OBUIO OMPENIEICHO KCIEPUMEHTANLHO, HanpuMmep, ¢ momoribpio SPR. Hanpuwmep, co-
TJIACHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHS YCTAaHOBICHHBIA (DaKT O CBA3BIBAIOIIEM B3aWMOJICHCTBUN OTHO-
CHUTCS K OTIPEAETICHUIO TOTO, YTO COSTUHEHHE HE B3aNMOJACHCTBYET ¢ OeKoM (HampuMep, OEITKOM-MHUIIICHbIO).

TepmuH "TipeacTaBiIeHUsT MOJICKYJI"' OTHOCHTCS, HalpUMeEp, K TOMOJOTHYECKHM IPEACTABICHUSIM, dJICK-
TPOCTATUYECKUM TIPEICTABICHUSIM, TCOMETPUIECKUM IIPEICTABICHUSIM WIIM KBAaHTOBO-XMMHYECKHAM IIPEICTaB-
JICHUSM coeAnHeHHH. [IpeacTaBinenns MoIeKyIl BKIIOYAIOT, HAIPUMEP, XUMUIECKHe (PUHTePIPHUHTEI.

TepMmuH "27eKTpOCTATHUECKUE TMPEACTABIEHU" OTHOCUTCS K THITY NMPEACTAaBICHUN MOJICKYJ, BKIIOYAIO-
HIeMy TaKyr HH(GOPMAIIHIO, KaK IICKTPOHHBIC CBOMCTBA TIOBEPXHOCTEH.

"[IpenmnonaraemMoe CBsI3BIBAIOIICE B3aMMOJACHCTBHE" B KOHTEKCTE HACTOSIIETO JOKYMEHTAa OTHOCUTCS K
CBSI3BIBAIOIIEMY B3aWMOJICHCTBHIO, KOTOPOE OBLIO MPEACKA3aHO C MPUMCHCHHEM BBIYHCIMTEIBHOTO aHANN3A.
CoriacHO HEKOTOPBIM BapHaHTaM OCYIICCTBICHUS MPEIIOIaracMoe CBA3BIBAIOIICE B3aUMOJICHCTBUEC KaHAUIAT-
HOTO COCJMHCHUS C OCITKOM-MUIICHBIO TONYYAIOT IMYTEM CPaBHECHUS XUMHUYCCKOW CTPYKTYPHI KaHIUIATHOTO
COEIMHEHUS ¢ XUMHYECKOH CTPYKTYpOil 0OHOTO Win Oojiee COeNHEHNH, I KOTOPHIX CBSI3BIBAIOINICE B3aWMO-
JeficTBHE ¢ OETKOM-MHUIIEHBIO OBIIO OTIPENEIEHO YKCIIEPUMEHTAIIBHO.

B KoHTEKCTe HACTOSIIEr0 MOKYMEHTa TEPMHH "XUMHUYECKUH (UHTEPIPUHT" OTHOCUTCS K MAITMHOYHUTAL-
MBIM TIPEICTABICHISIM MOJIEKYI JJISl COETMHEHUH, TAKIM Kak OMTOBas CTPOKa, T.C. IEPEUCHb IBOMYHBIX 3HAUE-
HuH (0 wm 1), KOTOpbIe XapaKTepU3YIOT IBYX- W/HIU TPEXMEPHYIO CTPYKTYPY MOJEKYJbl. WMumocTpaTuBHbIE
CIOCOOBI TIOMYUYSHHSI XUMHUYECKUX (UHTEPIPUHTOB M3BECTHBHI B JaHHOW 00JacTH, BKIOYas Oe3 OrpaHMYeHUS
MACCS, ¢unrepnpuntsr ¢ pacmmpenHoi cBsisHocThio (ECFP), ¢uHrepnpuuThl (yHKIIMOHAIBHBIX KJIACCOB
(FCFP), ¢unrepnpuntsl Moprana/kosblieBble (GPMHTEPIPUHTHI M (PHHTEPIIPUHTHI HA OCHOBE XUMHYECKHX XEIICH.

B xoHTekcTe HacTosIero JoKkyMeHTa TepMuH "clogP" oTHOCHTCS K pacueTHOMY KO3 (GUIMECHTY pa3iere-
HUS MOJICKYJIBl WJIM y9acTKa MOJeKysbl. KosdunueHT pa3aencHus MpencTaBiseT cOO0H COOTHOIICHUE KOH-
[CHTpAIUi COCTUHEHUS B CMECH JIBYX HECMCIIMBACMBIX (a3 B pABHOBECHOM COCTOSHHUH (HAIIPUMED, OKTAHOI U
BOJIa), U C TIOMOUIBIO HETO MOXHO OIPEICNATh TUAPO(GOOHOCTS WIH TUAPOPHIHLHOCTh COCNUHCHUS. B maHHOU
001acTH TOCTYITHO MHOXECTBO CIIOCOOOB ompenerneHus clogP, HampuMmep, COTIacHO HEKOTOPHIM BapHaHTaM
ocymecTBieHHs clogP MOXXHO ompenensTs ¢ MPUMEHEHHEM aJTOPUTMOB IS OMpPEICNICHHUS KOJIMYSCTBEHHON
CBSI3U CTPYKTYpa-CBOHCTBO, H3BECTHBIX B JAHHOM 001acTH (HAIPUMeEp, C IPUMEHEHHUEM CITIOCOO0B IpeICKa3aHus
Ha OCHOBE HCITONIF30BaHMSA (PpParMEHTOB, C TOMOIIBI0 KOTOPBIX MOXHO IpeAcKa3bsBaTh logP coenmmuHeHns myremM
OTIpeNIeNIeHUs] CyMMBI €r0 HelepeKPBIBAIOMINXCS (PparMeHTOB MOJIEKYJIBI). HekoTophle alropuTMBI A7 pacyera
clogP u3BeCTHHI B JaHHOW 00JacTH, BKIIOYAs TAKOBEIC, IPUMEHSICMBIC B MAKETE MPOTPAMMHOTO 00CCIICYCHUS
JUTSL MOJISKYJISIpHOTO pemakTupoBanus, Takoro kak CHEMDRAW® Pro, Bepcun 12.0.2.1092 (Cambridgesoft,
Kemopumxk, Maccaaycerc) 1 MARVINSKETCH® (ChemAxon, bymamemT, Bearpus).

TepmuH "comocTaBUMBIi" B KOHTEKCTE HACTOSIIECTO JOKYMEHTA OTHOCUTCS K JIBYM WK O0Jiee COCIMHEHU-
M, 0OBEKTaM, CUTYAIlMsIM, COBOKYITHOCTSM YCJIOBHH M T.J., KOTOPBIC MOTYT HE OBITh MICHTHYHBIMH OTHOCH-
TEJNBHO JIPYT APYyra, HO KOTOPBIC SBISIOTCSA HOCTATOYHO CXOKHMH JJIsI 00CCICUCHUS BO3MOKHOCTH CPAaBHCHHS
UX MEXKAY COOOM, Tak UTO HA OCHOBE HAOIIOAAEMBIX PA3IMYMA FIIU CXOJACTB MOTYT OBIThH CICTIaHbl 000CHOBAH-
HBIC BBIBOJIBL. COTTaCHO HEKOTOPHIM BapHAHTAM OCYIICCTBIICHHS COIIOCTABUMBIC COBOKYITHOCTH YCIIOBHIMA, CITy-
YaeB, HHIUBHUIYYMOB U TOMYJISAINA XapaKTePU3YIOTCS MHOXKECTBOM MPAKTUYCCKUA HICHTUYHBIX MPU3HAKOB U
OTHMM WJIM HEOOJIBIIIMM YHCIIOM Pa3iH4YHBIX MpHU3HaKoB. CrenuanncraM B JaHHOW oOmacTH OyIeT MOHSATHO, B
KOHTEKCTE, Kakasi CTETIeHb HICHTUIHOCTH TpeOyeTcs B II0OOM JaHHOM ciiydae JIJIs TOTO, YTOOBI 1Ba Wi Ooiee
TaKMX COCAMHEHHU, OOBEKTOB, CUTYAIlUH, COBOKYITHOCTEH YCIOBHH U T.Jl. CYUTAIUCH CONTOCTaBUMBIMU. Hampu-
Mep, CHEeNHAINCTaM B JaHHOW 00JacTu OyAeT MOHATHO, YTO COBOKYITHOCTH CIIy4aeB, MHINBUAYYMOB U TIOITY-
JSIIAHA COTTOCTAaBUMEI IPYT C APYTOM, KOT/Ia OHU XapaKTEePH3YIOTCS TOCTATOYHBIM YUCIIOM U THIIOM MPAKTHICCKH
WICHTUYHBIX PU3HAKOB JUIS TAPAHTHH MTOIYUEHHIS 000CHOBAaHHOTO BBIBOJIA O TOM, YTO PA3IMYHs B IMOTyYSHHBIX
pe3yibpTaTax WK HAOMIOIAEMbIX SBICHHUAX MPH PA3IHMYHBIX COBOKYITHOCTSX CIy4acB WM C Pa3IMYHBIMU WHIU-
BUAYYMaMH WU MOMYJISAIUSIMHI CBHICTEIBCTBYIOT O Pa3HOCTSAX B TAKUX OTIMYUTEIBHBIX MPU3HAKAX, WIH 00Y-
CJIOBJICHBI UMH.

MHorue onucaHHble B HACTOSIIIEM TOKYMEHTE METOAOJIOTUH BKIIIOYAIOT cTaauto "omnpeaenenus". Crenua-
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JUCTHI B TAHHOHM OOJIACTH, YWTasl HACTOAIICE OMHMCAHKE, MOWMYT, YTO B CIy4ae TaKOro "OMpeeNieHHs" MOXKET
OBITh WCIIOJIb30BaHAa, WM OHO MOXET OBITh BBHIMOJHCHO MTOCPEACTBOM NMPUMEHCHHS JIFOOOW W3 psila METOIUK,
JIOCTYITHBIX JUIA CHCIHANNCTOB B JaHHOW OOJIaCTH, BKJIIOYAs, HAIIPUMEpP, KOHKPETHBIE METOJHKH, SBHO yIIOMSI-
HyTBIC B HacToOsmeM AoKyMmeHTe. COriacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHS OIPEISIICHHE BKIIOYAET
OCYILIECTBIICHIE MaHUITYJAIUH ¢ pu3mdeckiM obOpas3noM. CoriacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS
OTIpeNieNIeHHe BKJIIOYAET PACCMOTPEHHE W/IIIH OCYIIECTBICHHE MAaHWUMYJSIIANA C JaHHBIMH WM MH(OpMAaIme,
HaIpUMep, ¢ UCIIOIb30BAaHHEM KOMITBIOTEpa WM JAPYTOro YCTpOicTBAa 0OpabOTKM NAaHHBIX, BBIIOJHEHHOTO C
BO3MOYKHOCTBIO OCYIIIECTBIICHHS COOTBETCTBYIOIIETO aHanm3a. COrflacHO HEKOTOPBHIM BapHaHTaM OCYIIECTBIIC-
HUS ONpECTICHUE BKITIOYACT IMOTYUYCHHE COOTBETCTBYOIICH HH(MOPMAIINY U/IITH MATEPUAIOB U3 OIIPEICICHHOTO
ucrouynrka. CoraacHO HEKOTOPHIM BapHaHTaM OCYILIECTBIICHHS OMPEICIICHIE BKIFOYACT CPAaBHCHHUE OJHOTO WA
GoJiee MpU3HAKOB 00pa3ua WK 00bEKTa C COIIOCTaBUMBIM 3TaJIOHOM.

TepMuH '"reoMeTpuYecKue MpPENCTaBICHUA" OTHOCUTCS K THUITY MPEICTaBICHUS MOJICKYINEL ['eomeTpuue-
CKHE TIPE/ICTABJICHUS MOTYT BKIIFOYATh B ceOs MH(MOPMAIIHIO, KacalollyIocs, HampumMep, Gpapmakodopos, Gpapma-
KO(OPHBIX (DUHTEPIPHHTOB, (PMHTECPIPHHTOB HA OCHOBE ()OPMBI H/MITU MOJICKYIISIPHBIX KOOPAUHAT B TPEXMeEp-
HOM IIPOCTPAHCTBE Ha OCHOBE aTOMOB, DJIEMEHTOB TOTIOJIOTUH WIIH (PYHKITHOHAIBHBIX TPYIIIL.

B KoHTEKCTe HACTOSIIETO JOKYMEHTa TepMUH "OnOIMoTeKa" OTHOCHUTCS K Tpynme u3 2, 5, 10, 102, 103, 104,
10%, 10° 107, 10%, 10° wmm Gomee pasmbix Moiekyin. COrNacHO HEKOTOPHIM BAPHAHTAM OCYIIECTBICHHS IO
Mmenbmei mepe 10% (Hanpumep, mo Menbmei mepe 20%, mo mensmeit mepe 30%, mo mensmeit mepe 40%, mo
MeHbei Mmepe 50%, no menpmeir Mmepe 60%, o menpmei Mepe 70%, o menbmei Mepe 80%, Mo MeHbIIEH
Mmepe 90%, mo menbmel Mepe 95%, no menbmen Mepe 99% unu 100%) coenmHeHuit B OHOINOTEKE SBISIOTCS
COCJIMHCHUSMH, BKJIFOUYAIOIIMMU HYKJICOTHIHYIO METKY, KOJUPYIOIIYI0 UX UACHTHYHOCTh, Takumu kak JIHK-
KOJIMPYEMBIE COCANHCHUS.

B KOHTEKCTE HACTOSIIEro MOKYMEHTa TEPMHH '"OTPHUIIATCIBHBIA KOHTPOJIE" OTHOCHTCS K AKCHEPUMEHTY
JUTSL OTIPEIICIICHUS CBSI3BIBAIOIIECTO B3aUMOJICHCTBUS B OTCYTCTBHE OEIKA-MHUIIICHU.

TepmuH "muromas MOJSPHOM MOBEPXHOCTH" OTHOCHUTCSI K CYMMapHOW MOBEPXHOCTH IO BCeM obecriedn-
BAIOIIMM ITOJIIPHOCTH aTOMaM MOJIEKYJIbl WIIM Y9acTKa MOJICKYJIBI, BKIIIOYAs UX HMPUCOEIMHEHHBIE aTOMBI BOJO-
pona. IInomans MOIIPHON MOBEPXHOCTH OIMPENENAETCS BHIYUCIUTENBHBIM ITyTEM C IPUMEHEHHEM TaKOH Ipo-
rpammsbl, kak CHEMDRAW® Pro, Bepcun 12.0.2.1092 (Cambridgesoft, Kemopumx, Maccauycerc).

B KOHTEKCTEe HACTOAIIETO JOKYMEHTa TEPMHH '"TIOJIOKHUTEIBHBIH KOHTPOJB" OTHOCHUTCS K DKCIIEPUMEHTY
JUTS OTIPENIEJICHHUS CBS3BIBAIOIIETO B3aMMOJACHCTBUA, pudeM ad(HUHHOCTD CBA3BIBAHHUSA COCIUHEHUS, TIPHUBOIH-
MOTO B KOHTaKT C OCITKOM-MHUIIIEHBIO, SIBIISCTCS N3BECTHOM.

"YcTaHOBIIEHHBIH (aKT O CBOHCTBE" B KOHTEKCTE HACTOSIIETO JOKYMEHTa OTHOCHTCS K PacCUYMTaHHOMY
WA SKCTIEPUMEHTAIIBHO OIPEAETICHHOMY CBOUCTBY (Hampumep, clogP, muromanp mossipHO MOBEPXHOCTH, MOJIE-
KYJIIpHAs Macca) KOHKPETHOTO COCTUHCHUSI.

TepmuH "M30MpaTeNbHBIN", TPH IPUMEHEHUH 110 OTHOLICHUIO K COCMHEHHUIO, 00JIa/latoIeMy OIpeaeseH-
HOW aKTHBHOCTBIO, CIICIMAJIMCTAM B JTAHHON 0ONACTH ClIeqyeT MOHMMATh KaK O3HAYAIOIIHMHA, YTO COCIUHCHHE
PACTIO3HACT MOTCHIUAIBHBIC OOBEKTHI-MUIIICHH M COCTOSHUS. HampuMep, cOriacHO HEKOTOPBIM BapHaHTaM
OCYIIECTBIICHHSI CIMTAETCS, YTO COCANHEHUE "N30MpaTeNbHO" CBSI3BIBAETCS CO CBOCH MHIIECHBIO, €CJIM OHO CBS-
3BIBACTCSA MPEATIOYTUTEIHHO C TaKOW MHIICHBIO B MPUCYTCTBUH OJHON UM 0ojiee KOHKYPHPYIOUINX albTepHa-
TUBHBIX MumieHeH. CorTacHO MHOKECTBY BapHaHTOB OCYIIIECTBICHUS N30MpaTeIbHOE B3aNMOJICHCTBHE 3aBUCUT
OT HAIMYHSA KOHKPETHOTO CTPYKTYPHOTO MpU3HAKa 00bEKTa-MHIICHHU (HAalIpuMep, SIUTOIA, KapMaHa, CalTa CBsI-
3piBanHus). ClieqyeT TIOHUMaTh, YTO U30MPAaTEIbHOCTh HE 00s3aTelhbHO JOJKHA OBITh abcomoTHo. CoriacHo
HEKOTOPBIM BapHaHTaM OCYIICCTBICHUS M30MPaTEIFHOCTE MOXKET OBITh OIIEHEHa OTHOCHUTENHFHO TAKOBOH IS
CBSI3BIBAIOIIETO CPEJCTBAa B OTHOIICHHWH OJHOTO WJIHM OoJiee APYTHX MOTEHIHAIBHBIX 00BEKTOB-MHUIICHEH (Ha-
npuMep, KOHKypupyromue BemecTBa). COrllacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHUS H30UPATEILHOCTh
OLICHHMBAIOT OTHOCHUTEJIFHO TaKOBOW 3TAJIOHHOTO M30MPATENHHOTO CBSI3BIBAIONIETO cpeacTBa. COrslacHO HEKOTO-
pBIM BapuaHTaM OCYIICCTBICHUS H30MPATEIBHOCTh OICHUBAIOT OTHOCHUTEIHFHO TAKOBOW ATaJOHHOTO HEeM30HUpa-
TENIBHOTO CBSI3bIBAIONIEro cpeacTBa. COriacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHUS CPEICTBO WIIM OOBEKT
BBISIBIICMO HE CBSI3BIBAIOTCS C KOHKYPHUPYIONICH aTbTEPHATUBHON MHUIICHBIO B YCIOBHSX CBSI3BIBAHUS C €O
00beKkTOM-MuUIIeHbI0. COTIacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHUS CBS3BIBAIOIIEE CPEICTBO CBS3BIBACTCS
¢ OoJtee BBICOKOM CKOPOCTBIO TPSMOM peakiinu, 0oJjiee HU3KOW CKOPOCTh 0OpaTHOW peakIluH, MMOBIIIEHHONW ad-
(DMHHOCTHIO, TOHIDKEHHON CTETEHBIO MUCCOIMAIIMN W/ TMOBHIIIEHHONH CTaOWMIBHOCTHIO B OTHOLICHHWH €0
00BeKTa-MUIIICHU TI0 CPAaBHEHUIO C KOHKYPHUPYIOMICH(MMH) aJTbTEPHATUBHON(BIMU) MHUIIIEHBIO(SIMH).

"TTokazarens N30MPaTETHLHOCTH" B KOHTEKCTE HACTOSIIETO JOKYMEHTa OTHOCHTCS K PacueTy crenu(uaHo-
CTH COCIMHEHHUS B OTHOIIEHHH Oenka-mMumieHHd. COorjlacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS TTOKa3aTelb
U30MPATETHHOCTH MOXKET OBITh PACCUUTAH ITyTEM CPABHEHUS CBSA3BIBAHHS COCTUHCHUSA C OCIIKOM-MHUIICHBIO U
CBSI3BIBAHUS COCIUHCHHUS C IPYTUM OCITKOM (HampuMep, MyTaHTOM OClIKa-MUIICHH I HEPOJCTBCHHBIM Oeli-
koM). CorimacHO IpyruM BapHaHTaM OCYIICCTBICHHS IMOKAa3aTelh W30HMPATEIbHOCTH MOXKET OBITh pacCUMTaH
MyTEM CPaBHCHUS CBSI3BIBAHUS COCIUHCHHUS C OCIIKOM-MHUIIICHBIO U CBSI3BIBAHUS C OTPHLIATSIFHBIM KOHTPOJIEM.

Tepmun "manast MoJieKyaa" O3HA4YaeT OPTaHUYECKOE W/MIIM HEOPTAaHUIECKOE COCAMHCHUE C HU3KOIM Mole-
KYJSIpHOM Maccod. B menom, "Manas Monekyina" mpeacTaBiseT co00H MOJICKYIy, pa3Mep KOTOPO# COCTaBIsIeT
MeHee YeM NMpHOIM3uTeNbHO 5 kunonanbToH (k/{a). CormacHo HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHUS pa3Mep
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MaJIol MOJIEKYJIbl COCTAaBISIET MeHee YeM npubnusutensho 4 k/a, 3 x/la, nmpudmusurensHo 2 k/la mim npudnu-
surenbHO 1 kJla. CorllacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHHS pa3Mep Majlodl MOJEKYIBI COCTABISCT Me-
Hee deMm npuOmmuTensHo 800 mameTon ([la), mpubnusurensHo 600 Jla, mpubnmsutensuo 500 Jla, mpubau3n-
teapHO 400 [a, npubmmurensno 300 Jla, mpubmusutensro 200 Jda wm npudmusurensHo 100 Ja. CormacHo
HEKOTOPBIM BapHaHTaM OCYIIECTBICHHS BEC MaJIOM MOJIEKYJIBI COCTAaBIIIET MeHee deM mpuosmsurensHo 2000
T/MOJIb, MeHee YeM mpuoausnteabHo 1500 r/mMonb, MeHee yeM npuOmm3uTensHo 1000 r/Monb, MeHee 4eM TpH-
ommsutensHO 800 T/MOME MM MeHee deM mpuoau3nTenbHo 500 1/Moib. CorflacHO HEKOTOPHIM BapHUaHTaM OCY-
IIECTBJICHUS Mayas MOJICKyJa He sBIsieTcs nonuMepoM. CormacHO HEKOTOPHIM BapHaHTaM OCYIISCTBICHHS Ma-
Jasi MOJICKyJla He BKIIFOYACT MOJUMEpHBIN (hparMeHT. COrJIaCHO HEKOTOPHIM BapHUaHTaM OCYIIICCTBICHUS Manas
MOJICKYJIa HE SBISCTCS OCIKOM WM MOJIUICITHAOM (HAIPUMEp, HE SBIACTCS OJUTONCITHIOM WIIN TETTHIOM).
CorjacHO HEKOTOPHIM BapUaHTaM OCYIIICCTBICHUS Manas MOJCKYlIa HE SBISICTCS MOJUHYKICOTHIOM (HAIpH-
Mep, He SBISETCS OJMUTOHYKICOTHAOM). COrIacHO HEKOTOPHIM BapHaHTaM OCYILECTBIICHHS Malias MOJICKYyJa HE
sBIsieTCsl monucaxapuaoM. COrJIaCHO HEKOTOPHIM BapHaHTaM OCYIICCTBICHHS Majias MOJICKyJa HE COICPKHUT
nojucaxapua (HampuMep, He SBISIETCS TIHMKOMPOTCHHOM, MPOTEOTIIMKAHOM, DIIUKOIUANUAOM | T.1.). CorllacHO
HEKOTOPBIM BapHaHTaM OCYIIECTBIICHHUS Majas MOJIEKyJa He ABJsieTcs TUmuaAoM. CorflacHO HEKOTOPBIM BapHaH-
TaM OCYIIECTBICHHUS Majlasi MOJIEKyJa IpeACTaBIsieT cCo00i Moaynupyroiee coeauaerne. CorimacHo HEKOTOPBIM
BapHaHTaM OCYILIECTBIICHUS Majas MOJIEKyJa SBIISETCS OMOJOTHYeCKH aKTHBHOW. COTrIacHO HEKOTOPHIM BapH-
aHTaM OCYIIIECTBJICHUS Majas MOJIEKYJIa SBIISETCS BBIABISIEMO (HampuMep, CONEPKUT 110 MEHBINEH Mepe oxuH
BBIIBISIEMBIN (parMenT). COrlacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHS Majlasi MOJIEKYyJa SIBIISIETCS Tepa-
MIEBTUYECKOM.

CrienuanucThl B TaHHOW OOJIACTH, YWTash HACTOSIICE PACKPBITHE, MIONMYT, YTO OMKCAHHBIC B HACTOSIICM
JIOKYMCHTE OTPEACICHHBIC HU3KOMOJICKYIIIPHBIC COCIMHEHUSI MOTYT OBITh 00CCIICUCHBI W/WIH HCIIOIB30BAHEI B
mr000# U3 MHOXKECTBa (OPM, TaKMX KaK, HANPHMEp, COJEBBIC (OPMBI, 3alIUIICHHBIC (OPMBI, (HOPMBI B BUJIEC
MPOJICKAPCTB, CIOXHOIPHUPHBIE (POPMEI, M30MEpHEIC (OPMBI (HATIPUMEP, ONITUYCCKUE H/WIH CTPYKTYPHBIC H30-
MEpBbI), U30TONHBIC POPMEI U T.1. COrNIaCHO HEKOTOPHIM BapHaHTaM OCYIICCTBICHHUS YIOMHUHAHUE KOHKPETHOTO
COEIMTHEHUSI MOKET OTHOCHUTCS K KOHKpeTHOH (hopme Takoro coemuHeHus. COTIaCHO HEKOTOPHIM BapHaHTaM
OCYILECTBIICHHUS YIIOMHHAHHE KOHKPETHOTO COCIMHEHHS MOXET OTHOCHUTCS K TaKOMY COCOMHEHHIO B JIFO0OH
¢opme. CormacHO HEKOTOPHIM BapHaHTaM OCYIICCTBIICHHS, €CIIA COSINHCHHE SBISETCS COSANHEHUEM, KOTOPOe
CYIIECTBYET IJIN BCTPEYAETCS B MPUPOAE, TAKOE COCTMHEHUE MOXKET OBITh 00ECIIEYeHO W/WIIN HCIOIB30BAHO, B
COOTBETCTBHUH C HACTOSIINM H300peTeHHEM, B GOpMe, OTINIAONICHCS OT TaKOBOH, B KOTOPOIl COeMHEHHUE Cy-
IIECTBYET WJIN BCTpedaeTcs B mpupoxae. CrenuanictaM B JaHHOW o0iacTé OyAeT MOHATHO, 9TO TIpermapar co-
CAVHEHUS, MIPEIyCMATPUBAIOIINN IPYrod YPOBEHb, KOJIUYCCTBO MM COOTHOIICHUE OJHOW WM 0OJee OTIeNb-
HBIX (OPM, IO CPABHCHHIO C STAJOHHBIM IPEIApaToOM MU UCTOYHUKOM (HAIPUMEP, €CTECTBCHHBIM HCTOYHH-
KOM) COCITMHEHUS, MOXKET PaCCMATPUBATHCS KaK OTIIMYatoniasics popMa COeIMHEHUs, ONIMCAHHOTO B HACTOSIIEM
nokyMmeHrte. TakuM 0Opa3oM, COTNIAaCHO HEKOTOPBIM BapHaHTaM OCYIIECTBJICHUS, HAIIPUMEp, MPErnapar OIHOrO
CTepeon3oMepa COCIMHEHIS MOXET PAcCCMaTPUBATHCS KaK OTIHYAIONIAsACA (POpMa COCIMHEHUS MO CPABHEHUIO C
palleMHYECKON CMECHIO0 COCIMHCHUS; KOHKPETHAS COJIb COCAMHCHISI MOJKET PACCMATPHUBATHCS KAaK OTIHYAIOIIAs-
cs1 popma 1o CpaBHEHUIO C JAPYTOH COJIEBOM (OPMOH COeMMHEHUS; TIpenapaT, CoAEPKaIIfid OuH KOH(MOpMaIr-
oHHbIH m3oMep ((Z) wm (E)) momoskeHns TBOWHOM CBS3HM, MOXKET pacCMaTPUBATHCA KaK OTIMYAromIascs ¢popma
10 CPaBHEHHIO C TAaKOBBIM, COJAEp KaIuM apyroi koHpopmannoHHbi m3omep ((E) wmu (7)) momosxkeHus: ABOM-
HOW CBSI3W; IpemapaT, B KOTOPOM OJHMH WX 0ojee aTOMOB SBIISIOTCS M30TOMAMHM, OTIHYAIOMIIMUCS OT M30TO-
MIOB, KOTOPBIE IPUCYTCTBYIOT B ATAJOHHOM TIperapare, MOKET PacCMaTpUBAThCs KakK OTIMYaromascs ¢popma; u
T.I.

B KoHTekcTe HacTOSIIEro JOKyMEHTa TepMHHHI "crenuduueckoe cBszbiBaHue", WM "crieuduuecKui
uist", Wik "crenuUUECKUil B OTHOIICHUH'" OTHOCSTCS K B3aHMMOJICHCTBHIO MEXIY CBSI3BIBAIOIINM CPEICTBOM H
00BEKTOM-MHUIIICHBI0. Kak Oy/IeT MOHATHO CHeIHMaIincTaM B JAaHHOW 00JIaCTH, B3aMMOJICHCTBHE CUHTACTCS "'CIIe-
UPUIECKUM", €CITH OHO SBJIACTCS MPEIIOYTUTEIFHBIM B MIPUCYTCTBUH AbTCPHATHBHBIX B3aUMOJICHCTBUI, Ha-
npuMep, UMeeT MecTo cBsi3biBaHue ¢ Kp menee 10 MxM (Hampumep, meHee 5 MKM, menee 1 MxM, menee 500
HM, menee 200 HM, menee 100 HEM, menee 75 M, mernee 50 uM, menee 25 uM, menee 10 HEM unu ot 10 HM 10
100 M, ot 50 EM 1o 250 uM, ot 100 HEM mo 500 uHM, ot 250 HM gm0 1 MM, ot 500 HM 10 2 MKM, ot 1 MKM
10 5 MkM). CorigacHO MHOXECTBY BapHaHTOB OCYIIECTBIICHHS CHENH()HICCKOE B3aMMOACUCTBHE 3aBHCHUT OT
HAJIM4XS KOHKPETHOTO CTPYKTYPHOTO IpH3HAKa 00BEKTa-MHUIIEHH (HAlpuMep, SIIHUTOIA, KapMaHa, CaliTa CBSI3BI-
BaHus). CrieqyeT MoHuMaTh, 9TO CIIeNU(MUIHOCTh He 00s3aTeNbHO JA0DKHA OBITh abcomoTHONW. COriacHO HEKO-
TOPBIM BapHaHTaM OCYIICCTBIICHHS CIEIU(YUIHOCTH MOXKET OBITH OIEHEHAa OTHOCHUTEIHHO TaKOBOM IUIA CBSI3BI-
BAIOMIECTO CPEACTBA B OTHOICHUH OJTHOTO IUIH 0OJiee APYTHX MOTCHIUAIBHBIX 00BCKTOB-MHUIICHEH (HAmpuUMep,
KOHKYpHpyoIue BerectBa). COrTacHO HEKOTOPBIM BapHaHTaM OCYIICCTBICHUS CIECHU(PUYHOCTH OICHHBAIOT
OTHOCHUTEIILHO TaKOBOW 3TAJIOHHOTO CHEIM(PUICCKOTO CBA3BIBAIOIIECTO cpeacTBa. COrIacHO HEKOTOPEIM BapHaH-
TaM OCYIIECTBIICHUS CHCHH(YUIHOCTD OLCHUBAIOT OTHOCUTEIHHO TAKOBOW TANIOHHOTO HECTICIIU(PHYCCKOTO CBSI-
3BIBAIOMIETO CPEICTRA.

TepMmuH "cTpyKTypHOE MOJ00ME" OTHOCHTCS K TIOJOOHIO B OTHOIICHHH PACTIONOKCHUS B IBYX- WK TPEX-
MEpPHOM IIPOCTPAHCTBE W/ OPHEHTAIIMH aTOMOB MM (PParMeHTOB OTHOCUTEIHHO APYT IpyTra (HampuMep, pac-
CTOSIHHE MEXIy HUMH /WM YTJbI, 00pa3yeMble HUMH, y TPEICTABIAIONIET0 HHTEPEC CPEICTBA U ITAJIOHHOTO
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CpEICTBAa) B OJTHOM WJIH 0OJIee PAa3HBIX COCAUHCHHSIX.

TepMuH "mpakTHYeCKH" OTHOCUTCS K KAYECTBEHHOMY COCTOSHHIO, XapaKTePU3YIOIIEMYCs TIOJTHOM HITH 110-
YTH TIOJIHOW MEpOH WM CTENCHBIO MPOSIBICHHS INPEICTABIAIONINX HHTEPEC XapaKTEPUCTHKH WM CBOMCTBA.
Crierranmicty B 0ONacTH OMOIOTHYECKMX HAyK OyJeT MOHSATHO, YTO OMOJIOTHYECKHE W XUMHUYECKUE SBIICHUS
penko, ecau BooOIIe Koraa-audo, JOXOIST 10 OKOHYAHWS W/WJIHM MPOTEKAIOT IO 3aBEpPIICHHUS, WIN JOCTHTAIOT
W u30eraroT abCONIOTHOTO pe3ysibraTa. TepMHH "MpakTHYeCKH", CIeoBaTeNbHO, MPUMEHSIOT B HACTOSIIEM
JOKYMEHTE Ul 0XBaTa MOTEHIMAILHOTO OTCYTCTBHSA 3aBEPIICHHOCTH, NMPHCYIIEr0 MHOTHM OHOJOTHYECKHM H
XAMHWYECKHIM SIBICHUSM.

TepMuH "paKTUYECKH HE CBSA3BIBACTCA" C KOHKPETHBIM OCJIKOM B KOHTEKCTE HACTOSIIETO TOKYMEHTa MO-
T OTHOCHTCS, HATIPUMEP, K MOJIEKYJIE MM yaacTKy MoneKyisl ¢ Kp ams mumenn 10 M nmu Gonbiue, B Kaue-
CTBE€ AJIbTEPHATHUBBI, 10° M wmm 0oJbIIIe, B KAUECTBE aJIbTCPHATUBBIL, 10° M wm OoJbIe, B KAUECTBE albTCPHA-
THBBHI, 107 M wm 0oJIbIIe, B KAUECTBE aIbTCPHATHBEI, 10* M wu OoJibIle, B KAYECTBE allbTCPHATHBEI, 10° M
WK OOJIbBIIE, B KAYeCTBE allbTCPHATHBEI, 10" M nm 0oJbIIe, B KAYECTBE allbTCPHATHUBEI, 10" M nm OoJbIIIe,
B KaU€CTBE AJIbTEPHATHUBBI, 10"? M wmu Gombiue wimm Kp B nuamazone ot 10* M o 107 M, unm ot 10° M no
10" M, i o1 107 M 10 10 M.

TepmuH "0eIOK-MHUIICHB" OTHOCHTCS K O€JIKYy, KOTOPBIA CBA3BIBAETCS ¢ MaJloil MoJiekyioid. CorimacHo He-
KOTOPBIM BapHaHTaM OCYIIECTBICHUS OEIOK-MHIICHh YIaCTBYeT B OMOJIOTHYECKOM IMyTH, aCCOLMHUPOBAHHOM C
3a0oneBaHNEM, HapymIeHHEM MIN cocTosHueM. CoriracHO HEKOTOPHIM BapHaHTaM OCYIIECTBIICHHS OEJOK-
MUIIEHb TPEICTaBIsIET cO00I BCTpedaromuiics B MpUpoae OeloK; COTIACHO HEKOTOPHIM TaKWM BapHaHTaM
OCYILECTBIICHHS OEJOK-MHUIIEHb B IIPHPOJIE BCTPEUAETCS B ONPEACIICHHBIX THITAX KJIETOK MIICKONMTAIOMHUX (Ha-
npuMep, OeT0K-MHUIIEHb MJIEKOIIUTAIONINX ), KIeTKax TpuO0B (HanpuMep, OeI0K-MHUIIECHb TPUOO0B), KIIETKax Oak-
Tepuil (HampuMep, OeNOK-MHIICHb OaKTEpWil) MM KIETKaxX pacTeHWi (Hampumep, OeJIOK-MHIICHb pacTeHUH).
CoriacHO HEKOTOPHIM BapHaHTaM OCYIICCTBIICHUS OCJIOK-MUIICHb XapaKTEPH3YETCs €CTECTBCHHOM CITIOCOOHO-
CTBIO K B3aMMOJCHCTBHIO C OIHAM WIH 0oJee KOMIUIGKCAMH CCTCCTBCHHBIN MPE3CHTUPYIOMHMN Oe-
JIOK/ecTecTBeHHas Majasi Moyiekysa. COrjlacCHO HEKOTOPBHIM BapHaHTaM OCYIICCTBICHHS OCIOK-MHUIICHb XapaK-
TEPU3YeTCsS €CTECTBEHHBIMU B3aMMOACHCTBHISIMA C MHOKECTBOM Pa3HBIX KOMIUICKCOB €CTECTBCHHBIH IPE3eHTH-
pytommii Oenok/ecTecTBEHHAs Majlasi MOJEKYJIa; COTJIaCHO HEKOTOPBIM TaKUM BapHaHTaM OCYIICCTBIICHHS B He-
KOTOPBIX WM BO BCEX M3 KOMIUIEKCOB HCIIONB3YEeTCA OAWH U TOT K€ NMPE3CHTUPYIOMHUI OeJIoK (M pa3HbIe Majbie
MOJICKYJIBI). Benku-Mumern MoTyT OBITH BCTPEUAIOIIUMICS B TIPUPOJIE, HapUMeEp, AUKOTO THIa. B kadecTBe
ANbTCPHATHUBEI, OCIOK-MHIIEHP MOXET OTIMYAaThCA OT OelKa MUKOTO THMA, HO COXPAHITh OHMOJIOTHYECKYIO
¢yHKIHIO, HaTIpUMeEp, OyIydH aIeNbHBIM BapHAHTOM, CIUIAMC-MYyTaHTOM WA OMOJIOTHYECKH aKTUBHBIM (par-
MeHTOM. MIumocTpaTUBHBIC OCITKH-MUIICHA MIICKOMUTAONUX MPEACTaBIOT coborr ['Tda3el, Oenok, aKTHBH-
pyrouuii ['Tda3y, ¢hakTop 0OMEHa T'YaHWHOBBIX HYKJICOTHIOB, OCIIKH TEILIOBOTO IIOKA, HOHHBIC KaHAJBI, OCJIKH,
UMCIOIUE CTPYKTYPY B BHJIEC CYIEPCIHPaU, KUHA3bl, Pocdarasbl, YOUKBUTHH-IUTA3E], (AKTOPHI TPAHCKPHII-
UK, MOAU(PUKATOPB/PEKOHCTPYKTOPHI XPOMATHHA, OCIKH C KIACCHYCCKHMMH JTOMCHAMH M MOTHBAMH, OTBE-
YAIOIIUMHU 32 OETIOK-OCITKOBBIC B3aUMOJICHCTBYS, WK JIFOOBIC IPyTrue OCIKU, KOTOPHIC YYaCTBYIOT B OHOJIOTHYC-
CKOM ITyTH, aCCOLIUUPOBAHHOM C 3a00JICBaHUCM, HAPYIICHUEM HITH COCTOSHHUEM.

TepmuH "TOMOJIOTHYECKHE TIPEACTABICHUSA" OTHOCUTCS K THITY MPEICTaBICHHS MOJIEKYIBI, KOTOPBIA 3aBHU-
CHUT OT TOTIOJIOTUH MOJIEKYJIBI, 1 KOTOPBIN yKa3BIBACT Ha MOJIOKCHHUE OTJACIFHBIX aTOMOB U CBSI3€H MEKAY HIMH.
Tormomornueckue MpencTaBIeHUsI MOTYT OCHOBBIBATHCSl HA aTOMax, JIEMEHTaX TOIOJIOTUH N (DyHKIIMOHAIb-
HBIX TPYIIax W MX CBSI3HOCTH (Hampumep, (pUHTepHpPUHTHI, TaONHIBI CBSI3HOCTH, MOJICKYISApHas CBSI3HOCTH
W/WITH TIPEICTABICHUS B BUJE MOJEKYIAPHBIX rpadoB). Tormomornueckue IpeacTaBIeHUs MOTYT ObITh BEIYHCIIE-
HBI Ha OCHOBE IpayUvIecKOro MPeICTaBICHHS MOJICKYJI.

TepMuH "KBAaHTOBO-XMMHUYECKHE MPEICTABICHUS" OTHOCHTCS K THITYy TIPEACTaBICHUS MOJICKYINbl. KBaHTO-
BO-XMMUYECKHE TPEICTABICHUS MOTYT BKJIOYATh B ce0s HH(MOPMAIIHIO, KACAIONIYIOCS, HAIIPUMED, SHEPreTHIe-
CKHUX TOKa3aTeJIeH WIN JCKTPUICCKUX CBOICTB COCIMHEHUS.

Kpartkoe onucanue ¢puryp

®ur. 1 npexacrarisger coboil Tpaduk, Ha KOTOPOM MPEACTABICHBI MPEICKa3aHUs OTHOCHTEIBHO CBS3HI-
BaIOIINX B3aUMOJICHCTBUH C BO3PACTAIOIINM YUCIOM OHOIHOTEK.

®ur. 2 npeacTaBisgeT coboi rpaduk, Ha KOTOPOM TPECTABICHB MHOYKECTBA BBITOJIHEHUN MpecKa3aHnui
C TEYCHHEM BPEMEHH TI0 Mepe YITyqIIeHNs MOJEINeH MpeIcKa3aHus.

IMoapo6Hoe onucanne N300peTeHnst

Hacrosmmee packpbITHe OTHOCHTCA K CIIoco0aM BHPTYalbHOTO CKPHHUHTA ISl HACHTU(DUKAIINNA COSIHHe-
HHUH, TPUTOIHBIX B KAa4ECTBE TEPANEBTHYECKUX CPEACTB W/WIM HPUTOAHBIX B KadeCTBE MCXOIHBIX TOYEK IS
ONTUMU3AIMY Pa3pabdOTKH TEPANCBTUICCKUX CPEACTB. B 3THX crocobaxX MCHOIB3YIOT KPYITHBIC MACCHBEI JKCIIC-
PUMCHTAIBHBIX JaHHBIX, MOMYYCHHBIX ¢ TpuMeHeHneM JJHK-komupyeMbIx OHOIHOTEK I MTOTyYCHHS MpeICcKa-
3aHUH OTHOCUTEIBHO CBSI3BIBAIOIINX B3aUMOACHCTBUI MEXKIy KaHIUIATHBIMH COCTHHCHUSMH U TPEACTABIISIO-
IIMMHU UHTEpeC OCIKaMHU ¢ BBICOKOH CTEICHBIO JJOCTOBEPHOCTH.

Komupyembie coennnenust.

B HacTosmieM u3o00peTeHne MpeCTaBICHEI CIIOCOOBI C UCMOIb30BAHUEM KOJUPYEMbIX XUMUIECKUX 00BCK-
TOB, BKJIIOYasi XUMUIECKHI OOBEKT, OJIHY WM 00Jiee METOK U TOJIOBHON (parMeHT, QYHKIHOHAIHLHO aCCOIIHH-
POBaHHBI C MEPBBIM XUMHYICCKIM OOBEKTOM M OJHOW MM Oojiee METKaMH. XUMHYECKHE OOBEKTHI, TOJIOBHBIC
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(hparMeHTBI, METKH, CBSI3U U OM(YHKIIMOHAIBHBIC CIIEHCEPhI TOTOTHUTEIBHEI OTIMCAHBI HIDKE.

Xumudeckne 00bEKTHI.

Komnpyemsie coennHeHns (HampuMep, Mayible MOJICKYJIBI), UCIIONb3YeMbIe B CIIoco0ax M0 HACTOSIIEMY
n300pEeTEeHNI0, MOTYT BKJIIOYATh OJWH WIIHM 00Jee CTPYKTYPHBIX 3JIE€MEHTOB, H HEOOs3aTEIHHO BKIIOYAIOT OJHWH
nnm 6oree ckaddHoIoB.

Ckaddoinm S MOXKET PEACTABIATh COOOH OTACTBHBIN aToM WK ckaddoi B BUAE MOJEKyIbl. MinrocTpa-
TUBHBIE CKap (OBl B BUAE OTACIHHOTO aToMa BKIIOYAIOT aTOM YIJIEpoAa, aToM 0opa, aTOM a30Ta WM aToOM
dhocdopa u T.1. MimrocTpaTHBHBIE MHOTOATOMHBIE CKa( @Ol BKIIOYAIOT MUKIOATKWIBHYIO TPYIITY, ITHKJIOAT-
KCHWIHFHYIO TPYIY, TeTEPOIUKIOATKWIBHYIO TPYIITY, TeTCPONUKIOANKCHWIBHYIO TPYIITY, apHIBHYIO0 TPYIITY
WY TeTepoapuiIbHyIo rpymiy. KoHKpeTHbIe BapuaHThl OCYLIECTBIICHHS reTepoapribHoro ckaddomnna Brioyda-
10T TpUa3uH, Takol kak 1,3,5-tpuasun, 1,2,3-rpuasun win 1,2,4-Tpua3uf; TUPUMUINH; TUPA3UH; TUPUIA3ZUH;
(ypaH; THPPOIT; TUPPOIIMH; TUPPOIUIANH; OKCA30JI; MUPA30JT; N30KCA30J1; MUPaH; MUPUANH; WHIOJ; HHAA30J HIH
MypYH.

Ckaddonn S moxer ObITh (PYHKIMOHAIBHO CBS3aH C METKOH C MOMOILBIO JIFOOOTO MPHUIOJHOTO CII0co0a.
CoriacHO OHOMY IIpUMEPY, S TpeAcTaBiIIeT co00il Tpua3uH, KOTOPHIH CBSA3aH HETIOCPEACTBEHHO C TOJIOBHBIM
¢dbparmenTom. J{ist MoTy9IeHHS TAKOTO WILTIOCTPATUBHOTO cKaddoima mpoBOASIT peakiiuio TpUXJIopTpra3uHa (T.e.
XJIOPUPOBAHHOTO TIPEANICCTBEHHIKA TPHA3MHA, UMEIOMIETO TPH aToMa XJIopa) ¢ HyKJIeo(WIbHOW TPyMIIoi ro-
JIOBHOTO (pparMeHTa. 3a cueT MPUMEHEHHS TAKOTO CIoco0a, S COMEPIKUT aTOM XJIOpa B TPEX MOJOKESHHSIX, TOC-
TYNHBIX JUIS 3aMEIICHHUS, T/Ie 1B MTOJIOKCHHSA SBIIAIOTCS JOCTYNHBIMHU Y3JaMH pa3Hoo0Opasus, a 10 OZHOMY II0-
JIO’)KEHUIO TIPUCOESINHEH TOJIOBHOUW (hparMeHt. 3aTeM CTPYKTYPHBIN 3JIeMEHT A, M0OaBISIOT K Y311y pasHooOpa-
3us ckaddosga, 1 METKY A,, KOJUPYIOIIYIO CTPYKTYpHBIH 21eMeHT A, ("MeTka A,"), IUTUPYIOT C TOJOBHBIM
(parmMeHTOM, IIPUYEM ITH JBE CTAJWU MOXHO OCYIIECTBIATH B JIIOOOM mopsznke. Jlanee CTpyKTYpHBIH 3JIeMEHT
B, 1006aBisIOT K OcTaBIIEMYCs Y31y pasHooOpasus, U METKY B,, KOIUPYIOIIyI0 CTPYKTYPHBIH 31eMeHT B, nu-
THPYIOT C KOHIIOM MeTKU A,. CormacHo Ipyromy Ipumepy, S IpeAcTaBiseT co00H Tpuas3uH, KOTOpbd (yHK-
IIMOHAJILHO CBSI3aH C METKOMW, TJie TPUXJIOPTPUA3HH BCTYNAET B PEAKLHIO C HyKJIeO(pHUIbHOW Tpynmoi (Hampu-
Mep, amuHorpynmoi) PEG, amudarndeckoro uiam apoMaTHndeckoro JUHKEpa METKA. MOTyT ObITh J00aBICHBI
CTPYKTYPHBIE JIEMEHTHI U aCCOITMMPOBAHHBIE METKH, KaK OMHUCAHO BHIIIIE.

CorJiacHo ele OJHOMY MPUMEPY, S MPencTaBiIseT co00i Tpuas3uH, KOTOPBIH (DYHKIIMOHAIEHO CBS3aH CO
CTPYKTYPHBIM 3JIeMeHTOM A,. 151 momydeHns Takoro ckaddoga IpoBOIAT peakiiuio CTPYKTYPHOTO dJIEMEHTa
A,, IMEIOIIETOo J1Ba y3Jla pazHooOpa3us (HarmpuMep, MEKTPOPHIBHYIO TPYIITY W HYKJICOPMIBHYIO TPYIITY, KakK,
HampuMep, Fmoc-aMUHOKHCIIOTa), ¢ HYyKJIeo(hUIpHOW TpyIIon JuHKepa (Hampumep, KoHeBol rpynmoi PEG,
MM(aTHUECKOTO WM apOMaTHYECKOTO JIMHKEPa, KOTOPBIH ITPUCOSINHEH K TOJIOBHOMY (hparmenTy). Janee mpo-
BOJAT PEaKIMIO TPUXJIOPTPHA3HHA C HYKICO(DIIHLHOW TPYIIION CTPYKTYPHOTO 3JeMeHTa A,. 3a cUeT NpuMeHe-
HHS TAaKOTO CHOC00a, BCE TPH IOJIOKEHUS XJIopa S MPUMEHSIOT B KAUECTBE Y3JIOB pa3HOOOpasust Ul CTPYKTYp-
HBIX 3JeMeHTOB. Kak ommcano B HacTOSIIEM TOKYMEHTE, MOTYT OBITh JOOABIICHBI JONOJIHUTEIBHBIE CTPYKTYp-
HBIE DJIEMEHTHI 1 METKH, a TaK)Ke OMOJIHHUTENbHbIEe cKaddoasr S,

WnmrocTpaTHBHEIE CTPYKTYPHBIC 3JICMEHTHI A, BKIIOYAIOT, HAPUMEP, aMUHOKHCIIOTHI (HarpuMep, anbha-,
Oera-, ramMMa-, IeNbTa- M AICHIOH-aMUHOKHCIIOTHI, & TAKXKe MPOM3BOJHBIE €CTECTBEHHBIX AMUHOKHCIIOT W aMH-
HOKHCJIOT HE MPUPOIHOTO TPOUCXOXKICHHS), PEaKIIMOHHO-CIIOCOOHBIE XUMHUYECKHE BEIIECTBA (HAIIpUMeED, a3
WM QJKMHOBBIE IETIH) C aMHHOM, WJIM THOJBHBIN peareHT, Wik UX KOMOMHAIuU. BEIOOp CTPYKTYypHOTO dIIeMEH-
Ta A, 3aBHCHUT, HAlIpUMEp, OT IPUPOIBI PEAKIIMOHHO-CIIOCOOHOW TPYIITEL, TPUMEHIEMOIl U IMHKEpa, IPHPOIBI
(dparmenra ckaddonna u pacTBOPUTES, IPUMEHIEMOTO JUISI XUMHIECKOTO CHHTE3a.

WmroctpaTuBHBIE CTPYKTYpHBIE 351eMeHTH B, 11 C,, BKIIIOYAIOT JTI00YI0 MPUTOIHYIO CTPYKTYPHYIO €IMHH-
Iy XMMHYECKOTO O0BEKTa, KaK, HalpuMmep, HeoOsM3aTeNbHO 3aMEIleHHbIE apOMaTHYECKUe TPYNIBI (Harpumep,
HeoOs13aTeNIbHO 3aMEIIeHHBINH (peHMT nim OeH3MII), HeoOs3aTeNbHO 3aMEIIeHHbIE TeTePOLUKIMIbHBIC TPYIIIIE]
(HanpuMep, HEOOs3aTENFHO 3aMEIICHHBIH XMHOJIMHUII, W30XWHOJIMHUI, WHIOJWI, W30MHAONMI, a3anHIO0JIMII,
OEeH3MMHIA30JIMII, a3a0EH3UMHAA30JIMII, OCH3N30KCA30JIMII, TUPUIUHIIL, MUIEPHINI WIK MUPPOIUANHII), He-
00s13aTeIbHO 3aMEICHHBIC AKWIBHBIE TPYNIBEI (HarpuMmep, HeoOs3aTeNnbHO 3aMEIleHHbIC JIMHEHHbIE WITH pa3-
BeTBIEeHHBIE C| ¢-aNKWIbHBIE TPYIIBI WIN HEoOs3aTenbHO 3amernieHHble C| ¢-aMHHOAIKWIBHBIC TPYIIIBI) WIIN
Heo0s3aTeNTbHO 3aMelleHHbIe KapOOUMKIMIbHBIE TPYIITEI (HAIpUMep, Heo0sA3aTeNbHO 3aMEIeHHBINA ITUKIONPO-
MIAJT, TUKJIOTEKCHI MM IUKJIOTeKceHm ). OCOOSHHO MPUTOIHBIE CTPYKTYpHBIE 3JeMeHTH B, m C, BKIodaroT
TaKOBBIC C OJHOHN Wi OoJiee PeaKIMOHHO-CIIOCOOHBIMH TPYIIIAMH, TAKUMH KaK HEOOS3aTeNFHO 3aMeIlleHHas
rpynmna (Harpumep, Jro0asi OrMcaHHas B HACTOSIIEM JOKYMEHTE) ¢ OJHUM WIIM HEOOs3aTEIbHBIMU 3aMECTHTE-
JISIMH, KOTOPBIE TPEICTABIIAIOT COO0H PEaKIIMOHHO-CIIOCOOHBIE TPYIIIBI, MM MOTYT OBITH XUMHYECKH MOIU(H-
IIUPOBaHbI ¢ 00pa30BaHHEM PEaKINOHHO-CIIOCOOHBIX IpymIl. MImmrocTpaTHBHBIE peakIHOHHO-CIIOCOOHbIE TPYII-
Bl BKJIIOYAIOT OJHO Wik Oosiee m3 amuHa (-NR,, rae kaxnapiid R npencrasiser coboit, HezaBucumo, H nnn He-
o0s3arenbHO 3ameneHHbli Cg-ankmi), ruapokcy, ankokcen (-OR, rae R mpencraiser coboil Heobs3aTeIbHO
3amereHHblil Cjg-anKuin, Takod kak MeTokcw), kapOokcn (-COOH), amupga wiaM XMMHYECKH-PEaKIMOHHO-
CIIOCOOHBIX 3aMecTuTeaeld. MOKHO BBOIAWTH CAWT PECTPUKLHUH, Hampumep, B MeTKy B, mim C,, npuuem Kom-
TUIEKC MOXKET OBITh MAECHTU(HUIMPOBaH myTeM ocymecTBieHus [1L[P u pacmennenns pecTpukrazaMy ¢ UCIIOJb-
30BaHMEM OJTHOTO M3 COOTBETCTBYIOMINX (PEPMEHTOB PECTPHUKIIHH.

I'onoBHO¥ GparMeHT.
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B xoaupyeMoM XUMHYECKOM OOBEKTE TOJIOBHOM ()parMeHT (PYHKIMOHAJIBHO CBS3BIBACT KaXKIBIH XHMMHUUE-
CKUH OOBEKT C €ro KOAMPYIOIIEH OJIMIOHYKICOTHAHOHW MeTKOH. OOBIYHO TOJIOBHOHW ()parMeHT NpEACTaBIIseT
€000 HaYaNbHBIA ONUTOHYKJICOTH] IO MEHBIIECH ¢ IBYMS (DYHKIIMOHATBHBIMHU TPYNIIaMH, KOTOPHIE JOMOIHH-
TEJBHO MOTYT OBITh AEPHBATH3UPOBAHEI, IPHYEM TepBas (YHKIIMOHATBHAS TPyINa (yHKINOHATIHHO CBSA3HIBACT
TIEPBBIA XUMHUECKHI 0OBEKT (MJIM €r0 KOMITOHEHT) ¢ TOJIOBHBIM (DparMeHToM, a BTopas GyHKITHOHATHHAS TPYII-
na QyHKIIMOHATEHO CBSI3BIBACT OJHY WIJIM 0OJiee METOK C TOJIOBHBIM (parMeHToM. HeoOs3aTeIbHO MOYKHO TIpH-
MEHATh OM(YHKITMOHATLHBIN CIIelicep B Ka4eCTBE pas3NIeIMTENLHOT0 (hparMeHTa MEX Iy TOJIOBHBIM (parMeHTOM
1 XUMHYECKUM OOBEKTOM.

@dyHKIHMOHABHBIE TPYIIIBI TOJOBHOTO (PparMeHTa MOXHO ITPUMEHSTDH [yl 00pa30BaHMs KOBAaJCHTHOH CBSI-
3M C KOMIIOHEHTOM XMMHYECKOT'O OOBEKTa M JIPYroi KOBaJIEHTHOW CBs3M ¢ MeTKOW. KOMIOHEHT MoXeT mpes-
CTaBJIATH CO00H JF00YI0 YacTh MaJOif MOJIEKYJIbI, TaKyl0 Kak ckad (o ¢ y31aMu pa3HOOOpasusl WM CTPYKTYp-
HBIM 3JIEMEHTOM. B KadecTBe albTepHATHBBI, FOJOBHOM ()parMeHT MOKET OBITh JEpUBATU3HPOBAH ¢ obecrieye-
HHEM crelicepa (HalpuMep, pa3IelUTeNbHOro (parMeHTa, OTACSIONIEro IOJIOBHOW ()parMeHT OT Majoil More-
KyJIBl, KOTOpas IOJbKHA OBITH IOJydeHa B OMOJIMOTEKe), 3aKaHUMBAIOLIETOCS (YHKIMOHAILHOW Ipymnmnoi (Ha-
MIpUMep, THAPOKCHIILHON, aMUHO-, KapOOKCHILHOM, CYIb(THIPIILHOHN, aKUHWILHOHN, azuno-wim docdarHoi
TPYIIIOiT), KOTOpask HCIIONB3YETCs ISl 00pa30BaHMs KOBAJICHTHOM CBS3H C KOMIIOHEHTOM XHMHYECKOT0 0OBEKTa.
Crieticep MOXeET OBITh TIPUCOECTMHEH K 5'-KOHITY, B OJTHOM M3 BHYTPEHHUX TMOJIO)KEHUH, WX K 3'-KOHITY TOJIOBHO-
ro pparmenra. Ecim cnieficep mprcoearHEH MO0 OJHOMY M3 BHYTPEHHHUX ITOJIOKCHUM, TO CIlelcep MOXKET OBITh
(OYHKITMOHAILHO CBS3aH C JIEPUBATH3UPOBAHHBIM OCHOBaHWEM (Hampumep, Mo CS5-TIOJMOKEHUI0 YPUAWHA) A
MIOMEIIIEH BHYTPH OJHUTOHYKJICOTHIA C NMPUMEHEHHEM H3BECTHBIX B JaHHOM 00JAacTH CTaHZAPTHBIX METOMUK.
WnroctpaTHBHBIE clieiicephl ONMUCAaHBl B HACTOSAIIEM JIOKYMEHTE.

lonoBHOI (parMeHT MOXKET XapaKTepu30BaThCs JIIOOOH MPHUTOJHOW CTPYKTYpoH. [lJIMHa TroJOBHOTO
(parmMeHTa MOXKET COCTaBIIATh, HanpuMep, 1-100 HYKI€OTHAOB, MPEANOYTHTENHHO 5-20 HYKJICOTHIOB U HanOo-
Jiee IPEeIOYTHTENEHO 5-15 HykiaeoTnnoB. ['00BHOH GparMeHT MOXKET OBITh OTHOHUTEBBIM HJIH JIBYHUTEBBIM, U
MOXET COCTOSITh M3 €CTECTBEHHBIX WJIM MOANGHUINPOBAHHBIX HYKJICOTHUAOB, KaK ONMCAHO B HACTOAIIEM JIOKY-
MeHTe. Hanpumep, XuMudeckuii (hparMeHT MOXKeET ObITh (YHKIIMOHAIBHO CBSI3aH ¢ 3'-KOHIIOM HJIM 5'-KOHIIOM
rojoBHOTO (parMenTa. COrigacHO KOHKPETHBIM BapHaHTaM OCYIIECTBICHHS TOJIOBHOW ()parMeHT BKIIOYACT
MIMTAICYHYIO CTPYKTYPY, 00pazyeMyi0 KOMIUIEMEHTapHBIMH OCHOBAHMSAMHU B IpEAesiaX IT0CIEI0BATEIHHOCTH.
Hampumep, xumudeckuii pparMeHT MOXKET OBITh (YHKIIMOHAIBLHO CBSI3aH 10 BHYTPEHHEMY TOJOXKEHUIO, ¢ 3'-
KOHIIOM HJIH 5'-KOHIIOM TOJIOBHOTO (hparMeHTa.

OOBIYHO TOJNIOBHOHN (pparMeHT BKIIOYACT HE SBJLIOIIYIOCS CaMOKOMIUIEMEHTApHOW ITOCIIEAOBATEIHHOCTD
Ha 5'- min 3'-KoHIe, KOTOpasi 00ecIeYnBacT BOBMOYKHOCTh CBSI3BIBAHUS OJIMTOHYKJICOTHIHOW METKH MOCPEICT-
BOM IOJIMMEpHU3alny, pepMEHTaTHBHOTO JIUTMPOBAHMS WIIM XUMHYECKOH peaknuu. ['oloBHON (hparMeHT MOKeT
obecrieynBaTh BO3MOXKHOCTD JIMTUPOBAHUS OJMTOHYKICOTHAHBIX METOK M HE0OS3aTelIbHOW OYMCTKH, a TaKKe
craguii pochopunupoBanus. [lociae nobaBiaeHus mociaegHeld METKH K 5'-KOHILY IMOCIEAHEH METKH MOXKHO J0-
0aBJIATH JIOTIOIHUTEIBHYIO JaNTEPHYIO MOCIIEI0BATENHLHOCT. VIIIocTpaTHBHBIE aJanTepHbIe MOCIEI0BaATEIb-
HOCTH BKJIIOYAIOT CBSI3BIBAIOIIYIO ITpaiiMep MOCIIEI0BATEILHOCTh WIIN MTOCIEA0BATENEHOCTD, COEPIKAIIYIO MET-
Ky (Hampumep, OuotuH). B crmygasx, Korga NpUMEHSIOT MHOXKECTBO CTPYKTYPHBIX 3JIEMEHTOB M COOTBETCTBYIO-
e MeTkH (Hampumep, 100), B X01e CTaAuy CHHTE3a OJIMTOHYKIICOTHIOB JIJIS ITOJTYIeHHAS HEOOXOAMMOTO YHCIIa
METOK MOJKHO HCITOJIb30BaTh KOMOMHATOPHYIO cTpaTeruio. Takne KoMOMHATOpHBIE cTpaTeruu 1t cunateza JIHK
W3BECTHHI B IaHHOW 00acTu. KOMITOHEHTHI MTOTyIeHHOW OMOIMOTEKA MOTYT OBITh aMIUTH(UITMPOBAHBI C TIOMO-
o [TIHP ¢ mocaenyronum oTO0pOM CBA3BIBAIONTUX OOBEKTOB B CPABHEHHUH C MPECTABIISIONICH(MMH) HHTEpEC
MUIICHBIO(SIMU).

l'onoBHOH (parMeHT MM KOMIUIEKC MOXKET HeoOs3aTeNbHO BKIIIOYATh OJHY HIIM Oojiee CBS3BIBAIOLINX
npaiiMep nocienosarensHocTel. Hanpumep, roJoBHOH (pparMeHT colepKUT IOCIEJOBATENbHOCTD B METICBOH
00JTacTH MINIIBKU, KOTOpasi CIYKUT B KAUECTBE 00JIACTH CBS3BIBAHUS TpaiiMepa Ul aMILTU(DUKAINH, TPHIEM
o0J1acTh CBSA3BIBaHUS NpaiiMepa XapakTepusyeTcs: 0ojiee BBICOKOH TeMIepaTypol IIaBICHUs Il KOMILIEKca C
€ro KOMIUIEMEHTapHbIM NpaiiMepoM (HampuMep, KOTOPBIH MOXKET BKIIOYaTh (UIaHKHpYIOIIMEe o0nacTu JuIs
uACHTH(DHUKAITNN), YeM JIJIT KOMIUIEKCa C TMOCIIE0OBATEILHOCTEIO B COCTaBe TOJIOBHOTO (pparmenTta. CoriacHo
JIPYTAM BapHaHTaM OCYIIECTBICHHS KOMIUIEKC BKJIFOYAET JBE CBS3BIBAIOIIHME IIpaliMep IOCICIO0BATEIHHOCTH
(manpumep, s odecriedenust [TI[P-peakiun) Ha r000# U3 CTOPOH OJHOW MU 0OJiee METOK, KOTOPBIE KOIUPY-
0T OJUH WK OoJiee CTPYKTYpPHBIX 3JIEMEHTOB. B KauecTBe albTepHATHBEI, TOJIOBHON ()parMEHT MOXKET COACp-
JKaTh OJIHY CBSI3BIBAIOIIYIO MpaiiMep MociieoBaTeNbHOCTh Ha 5'- nim 3'-koHne. CorjlacHO IpYrUM BapHaHTaM
OCYIIIECTBIICHHUS TOJIOBHOM (parMeHT MPEJICTABISIET COOOM MIMUIBKY, U MeTIeBast 001acTh 00pa3yeT CBA3BIBAIO-
Ui IpaiiMep CaiT, MM CBSI3BIBAIONIMN TpaiiMep CalT BBOJASAT IMOCPEACTBOM THOPHIM3ALUH OJMTOHYKICOTHAA C
TOJIOBHBIM (parMeHTOM ¢ 3'-cTopoHBI HeTin. OIUrOHYKICOTH ISl CBSI3BIBAHUS IpaiiMepa, colepiKalinii 00-
JaCTh, TOMOJIOTHYHYIO 3'-KOHITY TOJIOBHOTO (PparMeHTa W HeCYIIHM CBS3BIBAIOIIYIO MpaiiMep o0JacTh Ha ero 5'-
KOHIle (Hanpumep, Juisi odecrieuenus [11[P-peakuum), MoxeT ObITH THOPUANZUPOBAH C TOJOBHBIM ()ParMEHTOM,
Y MOXKET COZIEpXKAaTh METKY, KOTOpasi KOJUPYET CTPYKTYPHBIH 3JIEMEHT W 100aBlIeHHE CTPYKTYPHOTO 3JIeMEH-
Ta. OJIMIOHYKJICOTH JUIsl CBS3BIBAHMS IpaiiMepa MOXKET COAEpKaTh JOIOJHUTENbHYI0 WH(POPMAIHIO, HAIpH-
Mep, 001acTh paHAOMHU3HUPOBAHHBIX HYKICOTHAOB, HAIPpUMEp, [UIMHON 2-16 HYKIIEOTHIOB, KOTOpask BKIIOYCHA
JUTst OnoMH(DOPMATHIECKOTO aHAIIN3A.
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T'onoBHO# (hparMeHT MOKET HEOOS3aTEIFHO BKIIIOYATh IIMHICYHYIO CTPYKTYPY, IIPUYEM TaKas CTPYKTypa
MOXeT OBITh IOJIydeHa C MOMOUIBIO JII000Tr0 MpHUroAHOro criocoba. Hampumep, rogoBHOH ¢parMeHT MOXKeT
BKIIIOYATh KOMIUIEMEHTapHBIE OCHOBAHHS, KOTOPBIE 00Pa3yIOT Maphl, BOBJICYEHHBIE B MEXMOJEKYIIIPHOE CIIa-
pUBaHUE OCHOBaHWH, Takoe Kak crapuBanue ocHoBanuit JJHK nmo Yorcony-Kpuky (Hanpumep, aieHUH-TUMUH U
TYaHUH-ITUTO3WH) W/MITM HEOJHO3HAYHOE CIIApHBAHUE OCHOBAHUM (HalpUMep, TyaHHH-ypaIlil, HHO3HH-YPaIn,
WHO3WH-aJICHUH ¥ WHO3MH-IUTO3WH). COTJIacCHO APYroMy IMpHMEpY, TOJIOBHON (parMeHT MOXKET BKIIIOYATh MO-
TUGHUIUPOBAHHBIE WM 3aMEIIeHHBIE HYKJICOTHIIBI, KOTOPHIE MOTYT OOpa30BBIBAaTh IYIIIEKCHBIC CTPYKTYPHI C
Oonee BhICOKOH a)(UHHOCTHIO MO CPABHEHHIO C HEMOIU(DHUIIMPOBAHHBIMHU HYKJICOTHIAMH, MPUYIEM TaKHE MO-
JTUQUIMPOBAHHBIC WK 3aMEIIICHHBIC HYKJICOTH Bl U3BECTHBI B TaHHOM o0macT. COrTacHo elie OJHOMY IpHuMe-
Py, TOJIOBHOM (pparMeHT BKIFOYAET OJHO WU OOJiee MOMePEUHO-CBI3aHHBIX OCHOBAHUM I 00pa30BaHUsI IIITH-
JICYHOU CTPYKTYpHl. Hampumep, ocHOBaHUS B Mpe/eiax OHOW HUTH WM OCHOBAHHS B PAa3HBIX IBYX HUTIX MO-
TYT OBITh IOMIEPEYHO CBSI3aHBI, HATIPUMED, C IPUMCHEHUEM TICOpAJICHA.

T'onoBHO# (hparMeHT MM KOMILIEKC MOTYT HEOOS3aTeNbHO BKIIFOYATH OJHY WK 0OJEe METOK, KOTOPHIC
00eCTICYMBAOT BO3MOXHOCTG BBISIBIICHUs. Hamnpumep, roloBHOW (parMeHT, oJlHa WK 00Jiee OJMUTOHYKICOTH -
HBIX METOK W/WJIM OIHAa WM OoJiee MoCeIoBaTeNbHOCTEH IpaiiMepa MOTYT BKIIFOYAaTh M30TOI, PaIdOKOHTpAC-
HOE CPEJICTBO, MapKep, MEUCHBIN JIEMEHT, (DIyOPECIeHTHYIO METKY (HampuMmep, poJaMUH WU (QIIyopeclenH),
XEMUJIIOMIHECIICHTHYIO METKY, KBAaHTOBYIO TOUKY M PEHOPTEPHYI0 MOJEKYIy (Hampumep, OMOTHH WM THC-
METKY).

CoriacHO JIpyruM BapHaHTaM OCYIIECTBICHHUS TOJOBHONW (PparMeHT Wi METKa MOTYT OBITh MOIUDHUITUPO-
BaHBI JUII 00ECIIEYCHUSI pACTBOPUMOCTH B TIOIYBOTHBIX Cpelax, HeBOIHBIX Cpe/axX WM Cpelax ¢ MOHMKEHHBIM
KOJIMYECTBOM BOJBI (HAIpUMEp, OpraHndeckux). OCHOBaHUS HYKIICOTHUAOB TOJOBHOTO ()parMEeHTa WA METKU
MOXHO czienaTh 6onee TuapodoOHBIMU TTyTeM MojuduKaiyy, Hanpumep, CS-monoxenuit ocHoBannii T mwm C
aMM(aTHYECKUMU LENsIMU 0e3 CYIIeCTBEHHOTO HApYIIEHUS X CIIOCOOHOCTH K 00pa30BaHHIO BOJOPOIHOHN CBSI3H
C KOMIUICMCHTapHBIMUA UM OCHOBaHHAMU. WITFOCTpaTUBHBIC MOAUMDUITMPOBAHHBIC WM 3aMCIIICHHBIC HYKICOTH-
bl TIPEICTaBIISIIOT COOOH:

5'-TUMEeTOKCHTPUTIII-N4-TUN300y THIIaMUHOME THITUACH-5-( 1 -poriHmI ) -2'- Ie30KCUTTU TH IV H;

3'-[(2-mmanosTmin)-(N,N-aum3onpormn ) ]amugodochur;

5'-TUMEeTOKCHTPUTIII-S5-( 1 -TponTiHIIT)-2'-Ie30KCHyPUIHH;

3'-[(2-mmanosTmin)-(N,N-aum3onpormin ) ]amuaodochur;

5'-TUMETOKCHTPUTIII-S-()TOP-2'-IE30KCUYPUTIH;

3'-[(2-mmanosTmin)-(N,N-aum3onpormn) ]amuaodochut; u

5'- AUMETOKCUTPUTHII-5-(TTUpPEH- 1 -UI-2TUHU)-2'-1e30KCUYPUANH; WU

3'-[(2-umanoatmn)-(N,N-uuzonpomnun) |amugopochur.

Kpome Toro, B rOJIOBHOH OJMTOHYKJICOTHA MOTYT OBITH BHECEHBI MOJU(UKAIINN, KOTOPBIE CIIOCOOCTBYIOT
PacTBOPUMOCTH B OpraHMYECKHX pacTBOpuTesix. Hanpumep, ¢ momoinsio asobeH3onamunodocdura B CTpyKTY-
Py TOJIOBHOTO (hparMeHTa MOXKeET OBITh BHECEH rUIpo(oOHbIi (parmenT. Takue BcTaBKH THIPOPOOHBIX aMHIH-
TOB B FOJIOBHOM ()parMEHT MOT'YT UMETh MECTO B JJFOOOM ydacTke MOJIeKysbl. OTHAKO BCTaBKa HE JOJDKHA Mpe-
MATCTBOBATH TOCIEYIOMIEMY BBEICHHAIO METKH C TIpuMeHeHneM aonoixanTenbHeIx JIHK-MeTok B Xone cunTe3a
oubmuoreku mnm obecneuennto I[P mocne 3aBepimieHust 0TOOpPa MM MUKPOMATPUIHOMY aHAIM3Y, B Clydae
MPUMEHEHUS JACKOHBOJIOIMHA METKH. Takue Mo0aBIeHUS B CTPYKTYpPYy TOJOBHOTO ()parMeHTa, OMHCAHHOTO B
HACTOAIIEM JIOKYMEHTE, OyIyT MPHIaBaTh TOJIOBHOMY (parMeHTy pacTBOPUMOCTb, Hampumep, B 15, 25, 30, 50,
75, 90, 95, 98, 99 um 100% oprarmgeckoMm pactBopureine. Takum obpa3oM, nobasneHne ruapohoOHBIX OCTaT-
KOB B CTPYKTYpPY TOJIOBHOTO (pparMeHTa 0OECIICUMBACT MOBBIIICHHYIO PACTBOPUMOCTh B TOJY- FUTH HEBOIHBIX
(HampuMep, OPraHMYECKUX) CPellaX, B TO K€ BPEMs Jieias TOJIOBHON (pparMeHT MPUTOAHBIM JJII MCUCHUS OJIH-
ronykieotunamu. Kpome toro, JIHK-MeTkn, KoTOphie 3aTeM BBOIST B OMOIMOTEKY, TAKXKE MOTYT OBITH MOJIU-
¢unuposansl o C5-nonoxenuo T mm C ocHOBaHMI, Tak YTO OHM TAaKXKe JeTaloT Onbnnoreky Goisee Truapo-
(hoOHOM M pacTBOPUMON B OPTaHHUYCCKUX PACTBOPHUTEINSX ISl MOCICIYIOIIUX CTa Ui CHHTE3a OMOIHOTEKH.

CornacHO KOHKPETHBIM BapUaHTaM OCYIIECCTBIICHUS TOJIOBHOH ()parMEHT U MepBas METKa MOTYT OBITh O1-
HUM U TeM K€ 00BEKTOM, T.€. MOKET OBITh CKOHCTPYHPOBAHO MHOKECTBO OOBEKTOB TOJIOBHOM (pparMeHT-MeTKa,
BCE M3 KOTOPBIX XapaKTEPU3YIOTCS OOMIMMH YacTSIMH (HampuUMep, CBSI3BIBAIOIIEH TpaiMep 00JIacThi0) M BCE U3
KOTOPBIX IPH 3TOM OTJIMYAIOTCS MO APYTro# 4acTu (Hampumep, Koaupyromei obxacta). VX MOXXHO HCIOJB30-
BaTh Ha cTaguu "pasfeneHus” u 00bEAUHATH ITOCIIE TOTO, KaK MPOU30IIIIO COOBITHE, KOTOPOE OHU KOJTUPYIOT.

CornacHO KOHKPETHBIM BapHaHTaM OCYIIECTBICHHS B TOJIOBHOM (parMeHTE MOXKET OBITh 3aKOIHUpOBaHA
nHpOpPMAaLHs, HAIIPUMED, ITyTEM BKIIIOYCHHUS ITOCIIEAOBATEIFHOCTH, KOTOpas KOAUPYET MEPBYIO cTaanio(M) pas-
JICIICHYSI, WIIH TIOCJIEIOBATEILHOCTh, KOTOpask KOJUPYET UIACHTHYHOCTh OMOIUOTEKH, HATIPUMED, C MPHUMEHCHHEM
KOHKPETHOH ITOCIIEe0BATEIbHOCTH, OTHOCSIIEHCS K KOHKPETHOM OnOinoTeke.

ONHUTOHYKIICOTUAHBIC METKH.

OmnucaHHBIC B HACTOSIIEM JIOKYMEHTE OJIMTOHYKIICOTUIHBIC METKU (HAPUMED, METKY W y4aCTOK TOJIOB-
HOTO (hparMeHTa MM YIACTOK XBOCTOBOTO (pparMeHTa) MOKHO MPUMEHSATH IS KOJAUPOBAHUS JIFO00 MPHUroTHON
UHPOPMALIMY, TAKOW KaK MOJICKYJa, YYaCTOK XHMHYECKOTO OOBCKTa, JOOaBICHHE KOMIIOHEHTa (Hampumep,
ckadonma WM CTPYKTYPHOTO 3JIEMEHTa), TOJOBHOH ()parMeHT B OWOIMOTEKe, WASHTHYHOCTh OMOIHMOTEKH,
MIPUMEHEHHE OJHOTO MM 00Jiee KOMITOHEHTOB OMONHOTEKN (HAaIIpuMep, MPUMEHEHHE KOMIIOHEHTOB B alTUKBOTE
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OMOTMOTEKN) W/WITK IIPOUCXOKAEHNE KOMIIOHEHTa OMOIIMOTEKH (HanpuMep, IyTeM IPHUMEHEHHUs] HCXOJHOH Ho-
CJICZIOBATEILHOCTH).

Jiist xonupoBaHus Jr000i HH(GOPMALME MOKHO HPUMEHSTH JIO0YIO MOCIEA0BATENILHOCTD B OJIMTOHYKIIEO-
tune. Takum 00pa3oM, oJiHa OJMTOHYKJICOTHIHAS MOCIIEIOBATEILHOCTh MOXKET CIY)KUTh OoJiee 4eM JJisi OJTHOM
eI, HalpUMep, Uil KOJUPOBaHMS JBYX WJIHM 0Oojiee THIOB MHGOPMAIMK WK Uil 00ECHeueHNs] HaYalbHOTO
OJIMTOHYKJICOTH/Ia, KOTOPBIN Takke KOAMPYET OAMH win Oonee TUNOB uHbopMaimu. HanpumMep, nmepBas MeTKa
MOXET KOIUPOBaTh J00aBIICHHE MEPBOr0 CTPYKTYPHOTO 3JIEMEHTa, a TaKKe BO3MOXHOCTh HICHTHU(HUKALUH
o6ubmuoreku. CorsacHO APYyroMy MpHUMeEpy, TOJIOBHOH (pparMeHT MOKHO MPUMEHSTH ISl 0OecIIedeHUs] Hadallb-
HOTO OJIUTOHYKJICOTH[IA, KOTOPBIH (PYHKIIMOHATBHO CBSI3BIBACT XUMHUYCCKUI OOBEKT C METKOM, MPUYEM TOJIOB-
HOW (hparMeHT OMOHUTEIHHO BKIFOYACT MOCIE0BATEIIEHOCT, KOTOPas KOAUPYET UICHTHYHOCTh OMOIIMOTEKH
(T.e. HOACHTUOUIMPYIONIYI0 OHOIMOTEKY MOCICAOBATEILHOCTE). COOTBETCTBECHHO, JIFO0Ast ONMCAaHHAs B HACTOS-
IeM JIOKyMEHTE MH(POPMAIUs MOXKET OBITh 3aKOJMPOBAHA B OTJCIBHBIX ONUTOHYKICOTHIHBIX METKAX I MO-
JKeT OBITh 00BETMHECHA M 3aKOAMPOBaHA B OJTHOW M TOM K€ OJIMTOHYKIICOTUIHOW MOCIIEIOBATEIILHOCTH (HAIPU-
Mep, OJMTOHYKIICOTHIHAS METKA, TaKas KaK METKa HITH TOJIOBHOW ()parMeHT).

[MocnenoBaTeIbHOCTh CTPYKTYPHOTO AJIEMEHTa KOJAMPYET UICHTUYHOCTh CTPYKTYPHOTO JJIEMEHTa W/HiIH
THUII PEaKIMU CBSA3BIBAHUS, OCYIIECCTBISIEMON CO CTPYKTYpPHBIM 3JIeMEHTOM. Takasi Mocie0BaTeIbHOCTh CTPYK-
TYPHOTO SJIEMEHTA BKIIIOUEHA B METKY, IIPHYEM METKa Heo0s3aTelIbHO MOXKET BKJIIOYATH OJIMH UK 00JIee THIIOB
MOCIIE0BATEIHHOCTH, ONMMCAHHONW HIDKE (HampuMep, HACHTHPUIMPYIOMas OUOINOTEKY MOCIeI0BaTEIbHOCTD,
MOCJIEI0BATENILHOCTh IIPUMEHEHUSI W/UITH UCXOJIHAS TTOCIISI0BATEIBHOCTD).

Wnentudumupyromnias OUOIHOTEKY TOCIEI0BATENHHOCTE KOAUPYET UISHTUIHOCTh KOHKPETHON OMOIHOTE-
ku. C 1meipro 00ecreYeHnsT BO3MOKHOCTH CMEIIMBAHUS JBYX WK Ooyiee OMOIMOTEK, KOMIIOHCHT OMOIMOTEKH
MOJKET COJICPKaTh OJIHY WK 00Jee WACHTUPHUIHUPYIOMHUX OUOIHOTEKY MOCIECIOBATEIBHOCTEH, KaK, HAIPUMED, B
cocTaBe HICHTH(OHUIUPYIOMICH OHONMOTEKY METKH (T.C. OJIMTOHYKICOTHNIA, BKIIOYAIONICTO HICHTUDUIMPYIO-
nIyro OMOIHOTEKY MOCIICAOBATEIFHOCTD), B COCTABE JMTHPOBAHHOW METKH, B YaCTH IMOCJCIOBATEIEHOCTH TO-
JIOBHOTO (pparMeHTa WM B MOCJIEIOBATEIEHOCTH XBOCTOBOTO (pparMeHTa. Takue uneHTHGUIUpyromue ouommo-
TEKy MOCJIEIOBATEILHOCTH MOYKHO MPUMEHSTH Ul BBIBEICHHS KOJUPYEMbIX B3aUMOCBSI3EH, Tie MOCIeI0Ba-
TENBHOCTh METKH IMEPEBOJUTCS B XPOHOJOTMYECKYI0 MH(DOPMALUIO O XUMHUYECKOM MpEeBpallleHUH (CHHTE3e),
i KoppenupyeT ¢ Heid. COOTBETCTBEHHO, TaKWe HICHTHUQHUIMPYIONIHE OHOIMOTEKY MOCIEA0BaATEIHLHOCTH
obecreunBarOT BO3MOXXHOCTh CMEIIMBaHUS JBYX WIH Oosee OMOIMOTEK BMeCTe Ui 0TOOpa, aMILTH(UKAIINH,
OYHCTKH, CCKBEHUPOBAHHS U T.JI.

[MocnenoBaTeIbHOCTh TPUMEHEHHUST KOAUPYET U3MEHEHHE CO BpeMeHeM (T.€. MPUMEHEHHe) OTHOTO WK 00-
Jiee KOMIIOHCHTOB OMOMOTEKH B OTACIBHOM aqukBoTe OMOMMOTeKH. Hampumep, OTAEIbHBIC aTUKBOTHI MOKHO
00pabaThIBaTh C UCIOJIF30BAaHUEM PA3HBIX YCIOBUH PEaKIUH, CTPYKTYPHBIX 3JICMCHTOB /WM CTaauil oToopa. B
YaCTHOCTH, TAKYIO IOCIICAOBATSIFHOCTh MOXKHO MPUMEHSATH JIUIs HACHTU(UKAIIUA TAaKUX aJHKBOT M OMpeieiic-
HUS WX U3MCHCHHUS CO BpEeMCHEM (MPUMEHEHUs), U, CICIOBATEIEHO, 00ECIICUCHIS BO3MOXKHOCTH CMEITHBAHUS
BMECTE aJMKBOT OJHOW WM TOW K¢ OMONMOTEKH C JPYTMMH U3MCHECHUSMH CO BpeMEHEM (TpUMEHEHHsMH) (Ha-
npuUMep, APYTUMH SKCIICPUMEHTaMU TI0 0TOOPY) B IEISIX CMEIIMBAHUS BMECTE 00pa3loB I 0TOOpa, aMILTH(H-
Kallly, OYHCTKH, CEKBEHUPOBAHUS U T.N. Takue MoCiel0BaTeIbHOCTH MPHUMEHEHUSI MOTYT OBITh BKJIIOYCHBI B
TOJIOBHOH (hparMeHT, XBOCTOBO# (parMeHT, METKY, METKY NMPHUMEHEHHS (T.€. OJUTOHYKJICOTHI, BKIIOYAIOIINN
MOCJIEIOBATENILHOCTh MPUMEHEHHs) MM JIIOOYIO IPYTy METKY, ONMCAHHYIO B HACTOSAILIEM NOKyMeHTe (Hampu-
Mep, HACHTH(PHUIHUPYIONIYI0 OMOTHOTEKY METKY MITH UCXOJIHYIO METKY).

Hcxo/Hast mociie0BaTeIbHOCTh MPEJCTaBIIseT cO00W BBIPOXKICHHYIO (CIIy4allHYI0, CTOXaCTHUECKH CTeHe-
PUPOBaHHYIO) OJMTOHYKJICOTHIHYIO MOCICIOBATEIBHOCTh JIFOO0H MPUTOMHOW IJIMHBEI (HApUMEp, MPUOIIA3U-
TEJNBHO IIECTh HYKJICOTHIOB), KOTOpas KOIUPYET MH(POPMAIUIO O MPOUCXOKICHUU KOMIIOHCHTA OMOIHOTEKH.
OTa TMOCIeA0BATEIFHOCTh CIYXKHUT JUI CTOXaCTUYECKOTO pa3feiicHHs KOMIIOHCHTOB OMOIMOTEKH, KOTOPBIC B
WHOM CIIy4Yae SBISIOTCS MICHTHYHBIMU BO BCEX OTHOIICHUSX, HA OOBEKTHI, pa3IHYUMBIC IO HHGOPMAIIMHU O TO-
CJICZIOBATEIILHOCTH, TaK YTO PE3YJILTATHI IO MPOAYKTAM aMIUTA(UKAIUK, TOTYYCHHBIM Ha OCHOBE YHHUKAaJIbHBIX
UCXOIIHBIX MAaTpHI[ (HampuMep, OTOOPAHHBIX KOMIIOHEHTOB OMOIIMOTEKH) MOKHO OTIUYUTH OT PE3YJIBTaTOB IO
MHOXKECTBY MPOJYKTOB aMILTU(HKALNK, TTOJyIeHHBIX Ha OCHOBE TOH e MCXOJHOW MaTpuIlbl (HalpuUMep, 0TO-
OpaHHOTO KOMITOHEHTa OnMOMmMoTexn). Hampumep, mocine oOpa3oBaHus OMOTUOTEKH W TIepena CTaauei oTdopa
KaXIIbIil KOMIIOHEHT OMOJIMOTEKH MOXKET BKIIIOYATH OTIMYAIOUIYIOCS UCXOAHYIO TIOCIIEIOBATEIbHOCTD, KaK, Ha-
puMep, B UCXOAHOH MeTke. [locne oTOopa, 0ToOOpaHHBIE KOMIIOHEHTHI OMOIMOTEKH MOTYT OBITh aMILUTH(DHIIN-
POBaHBbI C MMOJy4YECHHEM HNPOJYKTOB aMILTH()UKAIIMK, U YYACTOK KOMIIOHEHTa OHOINOTEKH, KOTOPBIH, KaK 0XKna-
eTCsl, BKIIIOUAeT MCXOAHYIO TOCIeIOBATeIbHOCT (HAIPUMEp, B HCXOJHONW METKE) MOXKHO OOHAPYKHUTh M CpaB-
HUTH C MCXOIHOM MOCICIOBATEIBHOCTEIO B KaXKIOM U3 JAPYTHX KOMIIOHEHTOB OHONMoTeKkH. [1oCKOIBKY MCXO-
HBIC MOCTICIOBATEIBHOCTHU SBIISIOTCS BBIPOXKICHHBIME, KK MPOJIYKT aMILTU(PUKAIIMA KaKIOTO KOMIIOHCHTA
OMONMOTEKH TOJKCH XapaKTEePH30BaThCS OTIIMYAIONICHCS MCXOTHON MOCIeI0BaTeIbHOCTRI0. OMHAKO O00HApY-
JKCHHE OIHOM W TOH ke UCXOIHOW MOCIICAOBATCIFHOCTH B TPOITYKTE aMILTH(HUKAIIMA MOKET YKa3bIBaTh Ha Ha-
JIMYUE MHOXECTBA aMIUTMKOHOB, MPOUCXOIAIINX U3 OAHOM U TOU K& MOJICKYIbI-MaTpuibl. Eciu Tpedyercs mo-
JMYyYCHUE CTATHCTHYCCKUX M JIEMOrpaUIecKuX JaHHBIX OTHOCHUTEIFHO IMOMYJISIIIMYA KOIUPYIOMIINX METOK JI0 aM-
WINUKAIUH, B OTJIMYHE OT CUTYallMH C MOJYYCHHEM JAHHBIX TOC]e aMIUTUQUKAIIH, MOXHO MPUMEHSITh HC-
XOJHYIO0 METKY. DTH UCXOHbIE MOCIIEA0BATEIILHOCTA MOTYT OBITh BKJIIOYCHBI B TOJIOBHOM ()parMeHT, XBOCTOBOI
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(hparMeHT, METKy, UCXOIHYI0O METKY (T.C. OJHMTOHYKIJICOTH, BKIFOYAIOIIUN HCXOTHYIO IMOCICIOBATEIBHOCTD)
WK JIFOO0YI0 APYT'YI0O METKY, OMHCAHHYIO B HACTOSIIEM JOKYMEHTE (HApUMEp, UACHTUDHUIHPYIONIYIO OUOIHO-
TEKy METKY WIH METKY IPUMECHEHUS).

JIto6bIe THIIBI OMMMCAHHBIX B HACTOAIIEM IOKYMEHTE ITOCIIEOBATEIFHOCTEH MOTYT OBITH BKIIIOYCHBI B TO-
noBHOM (pparment. Hanmpumep, ronoBHON (pparMeHT MOKET BKITIOUATh OJHO MM 00JIee U3 MOCIIeA0BATEIFHOCTH
CTPYKTYPHOTO 3JIEMEHTa, HACHTH(GHUIMpYIomel OMOIMOTEeKy MMOCIeI0BaTEIbHOCTH, MOCIEI0BATEIBHOCTH MIPH-
MEHEHHS FITH UCXOIHOH MTOCIIeT0BAaTEIHHOCTH.

JIto6bIe M3 3THX ONHCAaHHBIX B HACTOSIIEM TOKYMEHTE ITOCIEHOBATEIHFHOCTEH MOTYT OBITh BKJIIOUEHBI B
XBOCTOBOH (hparMeHT. Hampumep, XBOCTOBO# (hparMEHT MOXKET BKIIFOYATh OAHO WK Ooyiee U3 HIACHTU(DUIHU-
pyrolei OMOINOTEKY TOCISOBATEIILHOCTH, TOCICAOBATEIFHOCTH IPUMCHEHUS WIIA UCXOTHON ITOCIICIOBATEITh-
HOCTH.

JIroObIe OmUCaHHBIC B HACTOSIIEM TOKYMCHTE METKH MOTYT BKIIFOUATh COCAMHUTEIBHBIN ()parMeHT ¢ QuK-
CHUPOBAHHOW TIOCIIEIOBATEIILHOCTRIO Ha 5'- win 3'-KoHIe Wik BOm3u Hero. COeMHUTENEHBIC (PPAarMEHTHI CITO-
COOCTBYIOT O0Opa30BaHUIO CBs3cH (HAIpUMeEp, XWMHUUYCCKUX CBsi3eH) 3a cueT oOecleuYeHHs pPeaKIHOHHO-
CIOCOOHOM TPYMITHI (HAIPUMED, XUMHUIECKU-PEAKIIHOHHO-CITOCOOHOM TPYIIIBI WK (DOTOPEaKIIMOHHO-CTIOCOOHOH
TPYIIIBI) WK 32 CUET 00ECTICUeHHS calfTa JJIs CPENICTBA, KOTOpOe o0ecTieunBaeT 00pa3oBaHue CBsI3U (Hampumep,
CpeICTBa I HHTEPKAIUPYIONETo (pparMeHTa WiH 00paTHMO-PEaKIIHOHHO-CIIOCOOHOM TPYIIBI B COCTUHHUTEb-
HOM(bIX) (parmenre(ax) wiIM 00pa3ylolleM IMOMEpPeYHble CBS3M  OJMTOHYyKiIeoTuae). Kaxmerid 5'-
COCIMHUTENBHBIN (parMeHT MOXKET OBITh OAMHAKOBBIM UM OTJIMYAOLINMCS, W KaXAbIH 3'-COCTMHUTENbHBIN
(parMeHT MOKET OBITh OJMHAKOBBIM WM OTJIMYAIONIMNMCS. B MILTIOCTpaTHBHOM HEOTPAaHHYMBAIONIEM KOMILIEK-
ce Ooiee uYeM C OJHOW METKOW, Kaxmas METKa MOXET BKJIIOYATh S5'-COCTUHUTEIBHBIA (parmeHT u 3'-
COCJIMHUTENLHBIN (hPAarMEHT, TJ¢ KaKIBIH 5'-COCIUHUTEIBHEBIN (pparMeHT UMEET OJMHAKOBYIO MOCIICIOBATEIb-
HOCTh W KaX[IbIH 3'-COCIMHUTEIBHBIA ()ParMEHT UMEET OJIMHAKOBYIO IOCIEIOBATEIBHOCTD (HAIIpUMEp, TAC MO-
CJICZIOBATEIFHOCTh 5'-COCTUHUTEIBHOTO (h)parMeHTa MOXET OBITh TaKOW JKe, KaK IOCIEeIOBAaTEIBHOCTH 3'-
COCJIMHUTEIILHOTO (pparMeHTa, Wik MOXKET OTAHYaThes OT Hee). COeTMHUTENBHBIN (PparMeHT 00eCIIeYnBaeT Mo-
CIIeZIOBATENIFHOCTh, KOTOPAst MOJKET IPIMEHATHCS I 00pa30BaHIs OHON nin O6oee ceszeit. s oGecriedeHns
CBS3BIBAHMS peNICHHOTO TpaiiMepa WM THOpHUAM3amuu 00pa3yIoIeTo IMOTEePEYHBIe CBSA3HM OJNHUTOHYKICOTH/IA,
COCIMHUTENBHBIN (parMEeHT MOXKET BKJIIOYaTh OAHY WM Oojiee (PYHKIIMOHAIBHBIX TPYII, 00ECTICYHBAOIIIX
obpa3oBaHue CBI3U (HampuMep, CBS3HM, B OTHOIIECHUH KOTOPOH MmoimMepasa o0aaaeT MOHMKEHHOW CIIOCOOHO-
CTBIO K MPOYTEHHUIO HITH IEPEMEIICHUIO Yepe3 Hee, TAaKOW KaK XMMUYecKas CBS3b).

Takue mocienoBaTeNbHOCTH MOTYT BKIIOYATh JIFOOYI0O MOTU(HKAINIO, OMUCAHHYIO B HACTOSIIEM JOKY-
MEHTE JUIsl OJTMTOHYKJICOTH/IOB, TAKYIO KaK OJHA Wi 0oyiee MOAU(DUKAIHII, KOTOPBIC CIIOCOOCTBYIOT PacTBOPH-
MOCTH B OPTraHMYCCKHX PACTBOPUTEISX (HAIPUMED, JIFOOBIX ONMMCAHHBIX B HACTOAIIEM JOKYMEHTE, TaKUX Kak
MpUMEHIEMEBIC IS TOJIOBHOTO (hparMeHTa), KOTOphle 00SCIIeYNBAOT 00pa30BaHKUe aHAJIora eCTeCTBCHHOM (hoc-
dbommadupHOil cBsi3u (HanpuMmep, THOPOCGHATHOTO aHAIIOTA) WM KOTOPBIC 00ECICUMBAIOT OJMH WK OoJiee Hc-
KYCCTBEHHBIX OJIMTOHYKJICOTHIOB (Hampumep, 2'-3aMEeIICHHBIX HYKJICOTHUIOB, TAKUX Kak 2-O-METHIHMPOBAHHBIC
HYKIICOTUIBI U 2'-)TOPHYKICOTH B WK JIFOOBIC OMTUCAHHBIC B HACTOSAIIEM JOKYMCHTE).

Takue mocinenoBaTeNFHOCTH MOTYT BKIIOYATh JIIOOBIE XapaKTEePUCTHKH, OMICAHHBIE B HACTOSIIEM IOKY-
MEHTe ISl OJIMTOHYKJIeOTHA0B. HampumMep, Takne mocieoBaTeI-HOCTH MOTYT OBITh BKJIIOUEHBI B METKY, pa3-
Mep KOTOpO# coctaBisieT MeHee 20 HyKJICOTHIOB (HAlIpUMep, Kak OIMCcaHO B HacTosImeM jJokymeHTe). Cormac-
HO JIPYTHM TIpIMEpaM, METKH, BKIIIOYAIONINE OTHY WM OoJiee TaKUX MOCIeOBATEIFHOCTEH, MIMEIOT PHOIH3H-
TEJBHO OAWHAKOBYIO Maccy (HampuMmep, Kaxxaas MeTKa MMEeT Maccy, KOTopas COCTaBJIIeT MPUOIU3UTEIHHO
+10% oT cpenHeil Macchl B mpefesiax KOHKPETHOro Habopa METOK, KOTOPBIE KOIUPYIOT ONpEACTICHHYIO Iepe-
MEHHYIO); HE COJIepKaT CBSA3BIBAOIIEH NpaliMep (HarmpuMep, KOHCTAHTHOW) 00J1acTH; He COIep KaT KOHCTAHTHON
00J1acTH; WIIH COJIePKAT YKOPOUCHHYIO KOHCTAaHTHYIO 00JIacTh (HampuMep, JUIMHA cocTaBisieT MeHee 30 HyKIeo-
TUOB, MEHEE 25 HYKIEOTUAOB, MeHee 20 HyKJIeOTHI0B, MeHee 19 HyKIIeoTHI0B, MeHee 18 HyKJIeOTHU0B, MEHEe
17 nykneoTua0B, MeHee 16 HyKJI€OTHAOB, MeHee 15 HykIeoTHI0B, MeHee 14 HykneoTuaoB, MeHee 13 Hykieo-
TUI0B, MeHee 12 HykneoTuaoB, MeHee 11 HykieoTunoB, MeHee 10 HYKICOTHIIOB, MEeHEee 9 HYKIIEOTUIOB, MEHEe
8 HYKJICOTU/IOB WM MEHEe 7 HYKJICOTHIOB).

Crpareruu CeKBCHHPOBAHUS Il OMOIUOTEK M OJHTOHYKJICOTHIOB TaKOW ITMHBI HEOOSI3aTEIHHO MOTYT
BKITIIOYATh CTPATETHH HA OCHOBE KOHKATCHAIINH WU CICTUICHHUS JJIS TIOBBIIICHUS TOYHOCTH MPOYTEHUS WIIH TIIy-
OMHBI CEKBEHUPOBAHHUS COOTBETCTBEHHO. B acTHOCTH, OTOOP B OTHOIIEHUH KOAUPYEMBIX OMOIHOTEK, B ITOCIIES-
JIOBATEIBHOCTSAX KOTOPBIX OTCYTCTBYIOT CBSI3BIBAIOIIKE IpaiiMep oOiacTH, ObUTH OMHMCAaHBI B JHTEpAType VIS
SELEX, kak ommcano B Jarosch et al., Nucleic Acids Res. 34: €86 (2006), koTopast BKJIIOUYeHa B HACTOSIIINH JI0-
KYMEHT TIOCPEICTBOM CCHUIKH. Hampumep, KOMIOHEHT OMOIMOTEKH MOXKET ObITh MOAU(UITUPOBAH (HAITPUMeEp,
nocje craaud 0TOOpa) Tak, YTOOBI OH BKITIOYAIN MEPBYIO aaNTEPHYIO MOCICAOBATCIFHOCTh HA 5'-KOHIE KOM-
TUIEKCa ¥ BTOPYIO aJalTepHYIO MOCICI0BATEIBHOCT Ha 3'-KOHIIC KOMIUICKCA, MPHYEM IIepBasi MOCICI0BATENb-
HOCTh SIBJSICTCS MPAKTUYCCKH KOMIUIEMCHTApPHON BTOPOH MOCIENOBAaTEIFHOCTH, M B PE3ylbTaTe oOpasyercs
nyriekc. [ TOTMOMTHUTENBHOTO YBEIMYCHHS BBIX0/Ia K 5'-KOHITYy TOOABISIIOT 1Ba (DUKCHPOBAHHBIX CBUCAIOIINX
Hykieoruaa (Hanpumep, CC).

Cas3u.

CBsI3H IO HACTOSIIEMY H300PETCHUIO UMEIOT MECTO MEXIY OJMTOHYKICOTHIAMH, KOTOPbIE KOTUPYIOT OI-
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penencHHy0 HHPOpMaIUio (KakK, HAlpUMep, MEKAY TOJOBHBIM (PParMEHTOM U METKOU, MEXKAY JBYMS METKAMHU
WA MEXKIYy METKOW U XBOCTOBEIM (pparmeHTOM). MIITIOCTpaTUBHBIC CBS3H BKIIOYAOT GochoaudpupHsle, hoc-
(donatable U THOGOChaTHBIE cBs3u. COTIACHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHS TOJUMepasza olriamaeT
MOHMKEHHON CITOCOOHOCTHIO K POUYTEHUIO WIIH TIEPEMELICHHIO Yepe3 OaHy Min Oosee cBs3eir. CormacHo ompe-
JICIICHHBIM BapHaHTaM OCYIIECTBICHHUA B XMMHUYECKHE CBSA3M BOBJICYCHBI OJHA WM Oojiee M3 XUMHYCCKH-
PEaKIIMOHHO-CTIOCOOHBIX TPYII, TaKHX Kak MOHO(ochaTHAS W/WIM THAPOKCHUIIbHAS TPYIIa, POTOPEAKIIHOHHO-
CIOCOOHAsI TPyIMIa, HHTEPKATUPYIOMUH (pparMenT, 00pa3yromuil MonepeyHbie CBA3M OJUTOHYKICOTH WIH 00-
paTuMO-KOpEeaKIIMOHHO-CIIOCOOHAS TPYTITIA.

CBs13b MOXeET OBITh IPOBEPEHa JUIS ONPEEIICHUS TOTo, 00JIaaeT JIM MoJMMepa3a HOHMKEHHOH criocoOHO-
CTBIO K IIPOYTEHHIO WJIM IIEPEMEICHUIO Yepe3 TaKylo CBs3b. Takas CIIOCOOHOCTh MOXKET OBITh IPOBEpEHa C MOo-
MOIIBIO JII0OOT0 MPHUTOIHOTO crioco0a, TAKOTO Kak JKUJIKOCTHasi XxpoMmaTtorpadus ¢ Macc-ciektpomerpuet, RT-
PCR-ananus, nemorpadudecknii aHamu3 mocieaoBaTeabHocTer u/wmu [11P-anamms.

CornacHO HEKOTOPBIM BapUaHTaM OCYIIECTBICHUS XMMHICCKOE JTUTUPOBAHKUEC BKIIFOYACT IIPUMCHEHUE O/T-
HOW Win 00JIee XMMUYECKHU-PEaKIIMOHHO-CIIOCOOHBIX Map It 00eCIICUCHHS CBSI3H, TAKUX KakK mapa MoHodocdar
u ruapokcuil. Kak onmucano B HACTOSIIEM JOKYMEHTE, YATAEMBIE CBSI3HM MOTYT OBITh CHHTE3WPOBAHBI ITyTEM XH-
MHYECKOTO JIATUPOBAHUS, HAIPUMED, C TIOMOIIBIO peaknuu MoHodocdara, MoHOTHODOChaTa WM MOHOGOCHO-
HaTa Ha 5'- Wi 3'-KOHIE C THAPOKCHILHOW TPYIOi Ha 5'- wim 3'-KOoHIE B MPHUCYTCTBUH ITUAHOMMHUIA30J1a U
WMCTOYHUKA ABYXBaJCHTHOTO MeTaya (Hanpumep, ZnCly).

Jpyrue mnmocTpaTUBHBIE XUMUYECKH-PEAKIIHOHHO-CIIOCOOHBIE Taphl MPEACTABIIOT co00il mapy, BKIIIO-
YaIOIIyI0 HeoOs3aTeIbHO 3aMEIICHHYIO alKHHIIBHYIO TPYIIY M HE0OS3aTeIbHO 3aMEIICHHYIO a3HIO0-TPYIITy,
oOpaszyromue Tpra3oi HMOCPEACTBOM peakiyu 1,3-IHITosIpHOTO IUKIIONpUCOeIMHEHUs XblocreHa; HeoOs3a-
TEJHHO 3aMEIICHHBIN TueH, 00MaTaromui 4m-3JIeKTPOHHON CHCTEMOH (HanmpuMep, HeoOs3aTeIbHO 3aMEIEHHOE
1,3-HeHACHINIIEHHOE COCIMHCHHUE, TaKoe Kak HeoOs3aTeNbHO 3aMelleHHbIH 1,3-OytamueH, 1-mMeTokcu-3-
TPUMETIIICUITWIOKCH-1,3-0yTaueH, UKIONEHTAINCH, IMKIOTeKcaaueH win (ypaH), ¥ HEOOS3aTCIHHO 3aMe-
MICHHBIN TUeHO(HI UM HeoOs3aTeIbHO 3aMEIICHHBIN TeTepOoAMeHOPIII, 00IaTAIOMINKA 2T-3IeKTPOHHON CHCTE-
Moii (HampuMmep, HeoOs3aTeNbHO 3aMEIllCHHAs alKCHHIbHAS TPYINa WX HeoOsI3aTeNbHO 3aMEIICHHAS aJIKH-
HUJIbHAS TPyIa), 00pa3yrolre MUKIOANTKCHIT MOCPEACTBOM peakiuu Junbca-Anbaepa; HyKIeoQun (Hampu-
Mep, HeoOs3aTeIbHO 3aMEIICHHBINH aMUH HIM HEO0S3aTeIhbHO 3aMCIICHHBIA THOM) C HAIPSKCHHBIM TETCPOIIUK-
JIMJIOM B KadecTBE IeKTpodria (HanpuMmep, Heo0A3aTeIFHO 3aMEIICHHBIM 3IIOKCHIOM, a3HPUINHOM, a3UpHIHU-
HUH-MOHOM HJIH 3TTUCYIH(QOHUI-HOHOM), 00pa3yIoIIre TeTePOATKII IIOCPEACTBOM PEAKIIH PACKPHITHS KOJIBIIA,
tHo(ochaTHyo TPYIIy ¢ Hopcoaepikamieil Tpynmon, Kak, HallpuMep, P MOCTHKOBOM JIMTHPOBAHUHU OJUTO-
HYKJIeOTHIa, coaepxariero 5'-iion-dT, ¢ omuronykineotua-3'-tuodocdarom; HeoOA3aTETHLHO 3aMEIICHHYIO aMHU-
HOTPYIITy C aNbJETHAHOM TPYNIOH WM KETOTPYIIOW, Kak, HalmpuMep, TNpPH peakmuu 3'-aibIerui-
MOTU(PHUIMPOBAHHOTO OJIMTOHYKJIICOTHIA, KOTOPBI HE0OS3aTeNbHO MOXET OBITh IONy4YeH IyTeM OKHCICHHUS
KOMMEpPYECKA  JOCTYHHOTO  3'-TIHIepI-MOAU(DUIUPOBAHHOTO  OJIMTOHYKICOTHAA,  C 5'-aMuHO-
MOTU(PHUIIMPOBAHHBIM OJIMTOHYKIICOTHAOM (T.C. TPU PEaKIMM BOCCTAHOBHUTEIHLHOTO AMUHHPOBaHUS) Wid 5'-
THIIPA3HI0-MOTUPUIIIPOBAHHBIM OJIMTOHYKICOTUIOM; MApy, BKIFOYAIONIYI0 HEOOS3aTEeIbHO 3aMEIICHHYIO aMH-
HOTPYIIY ¥ KapOOKCHUIBHYIO TPYIITY WM THOJIBHYIO TPYHITY (HallpuMep, ¢ MIPUMEHCHUEM WX 0¢3 IPUMCHECHUS
CYKUMHAMUIMI-TpaHC-4-(MalleUMUANIMETHII ) [IUKJIOTeKcan- 1 -kapookcunara  (SMCC)  wm 1-3tm-3-(3-
muMeTriIamuHonponuin)kapoogunmuga (EDAC)); mapy, BKIIOUArONIyl0 HE0Os3aTeNbHO 3aMEIIEHHBIH THIpa3suH
W aJBIETH WIH KETOTPYIILY; Mapy, BKIIOYAIONTYI0O HEOOsS3aTeNbHO 3aMEIICHHBIM THAPOKCHIAMUH M aJIbACTHI
WA KETOTPYIIITY; WIK Mapy, BKIOYAIONTYI0 HYKICOo()HT 1 HE0Os3aTeNbHO 3aMEIICHHBIN TaJIONIHBIA aJIKIIT.

Kommiekcr Ha OCHOBE TUIATHHBL, ATKHINPYIONIHE CPEICTBA WK (hypaH-MOAN(PHUIIPOBAHHBIC HYKICOTH/IBI
TaKXKe MOXHO IPUMEHSTh B KAUeCTBE XUMUIECKH-PEAKIIMOHHO-CIIOCOOHOH TPYIIBI U1 00pa30BaHUS MEX- WIH
BHYTPHHHUTEBBIX CBs3ei. Takue cpeacTBa MOKHO MPUMEHATh MEXKIY ABYMS OJNUTOHYKJICOTHIAMH, U OHH HE0Os-
3aTeNIbHO MOTYT IIPUCYTCTBOBATH B 00Pa3yIOIIEM ITOTIEPEYHBIE CBSI3H OJIMTOHYKICOTHIE.

WnmrocTpaTHBHBIE HEOTPAHWMYUBAIOIIAE KOMIUIEKCHI HAa OCHOBE IUTATHHBI BKIIFOYAIOT MUCIUIATHH (IIHC-
muamvuaauxiopruatary (1), Hanpumep, ans oOpa3oBaHusS BHYTPUHHUTEBBIX cBsizell GG), TpaHCIIATHH (TpaHC-
muammubanxiaopruiatury (1), nanpumep, s oOpazoBanus MekHHTEBBIX cBsizell GXG, rae X MoxeT mpen-
CTaBIATH COOOH MFO00I HYKICOTHT), KapOOIUTaTHH, MUKONATUH (ZD0473), opMariaTHH WIH OKCATHUILIATHH IS
oOpazoBanwus, Hanpumep, ceszeit GC, CG, AG wm GG. JIro0ble U3 TakuX CBS3eH MOTYT HPEACTABIATH COOOU
MeXX- MITH BHYTPUHHUTEBBIC CBSI3U.

WnmocTpaTHBHBIE HEOTPAHWIHBAIONTNE AKWIMPYIONINE CPEACTBA BKIIOYAIOT a30TUCTHIM HIIPHUT (XJIOpMe-
THH, HaIpUMep, I oOpazoBanus cBs3eit GG), xmopamOyIw, Mendanan, nukiropochamu, mukiropochamus B
(dhopme mposrekapcTBa (Hampumep, 4-ruaponepokcunukiopochamun u udochamun)), 1,3-6uc-(2-xmopatmi)-1-
HuTpozomoueBuHy (BCNU, kapMmycTuH), a3upuauH (Hanpumep, MUTOMUIIMH C, TPUITHICHMEIAMUH WA TPH-
stweHTrnopochopamun (Trorena) s odpazoBanus cBsazeit GG wm AG), TeKcCaMeTHIIMETaAMHH, aTKUJICYIb(Oo-
Hart (Hampumep, Oycynbdan s oOpazoBanust cBs3edi GG) WM HHTPO3OMOYEBMHY (Hampumep, 2-
XJIOPITHIIHATPO30MOYEBUHY UIsi 0OpazoBanus cszeit GG wm CG, kak, HanpumMep, kapmyctuH (BCNU), xio-
po3orouuH, omycTiH (CCNU) u cemyctur (MeTun-CCNU)). JIroOble B3 TaKUX CBSI3€H MOTYT IMPEICTABIATH
co00¥ MEXK- WM BHYTPHHUTECBBIC CBSI3H.
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dypaH-MoauUITUPOBAHHBIC HYKICOTH B TAKXKE MOXKHO MPUMCHSTH IS 00pa3oBaHus cBsze. [lpu okuc-
JeHHuH in situ (Hampumep, ¢ ucnonb3oBanueM N-Opomcykimaumuna (NBS)), dypanoBeIil dparmeHT 0Opasyet
PEaKIIMOHHO-CIIOCOOHOE OKCO-IHAIBHOE MPOU3BOJHOE, KOTOPOE BCTYMAET B PEAKIUIO ¢ KOMIIEMEHTapHBIM OC-
HOBaHMEM C 00pa30oBaHMEM MEXHUTEBOH cBs3HM. COIJIaCHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHA (ypaH-
MOIU(HUIIMPOBAHHBIE HYKJICOTHIIBI 00pa3yloT CBSI3M C KOMIUIEMEHTapHBIM HykineoTuaoM A wim C. WmocTtpa-
THBHBIE HeorpaHmuyuBarone Qypan-MoauUIUpOBaHHBIE HYKICOTHABl BKIIOYAOT 000N 2'-(hypan-2-
WIT)IPOTIaHOWIIAMUHO-MOTU(UIIMPOBAHHBIN HYKJICOTHA;, WIIH AllMKINIECKHEe MOAN(DUIINPOBAHHBIC HYKICOTHIBI
2-((hypaH-2-11)3TUITITAKOJIEBON HYKJIEHHOBOW KHUCIOTHI.

®DOTOPEAKIIMOHHO-CITIOCOOHBIC TPYIIBI TAKXKE MOXHO TPUMCHATH B Ka4eCTBE PEAKIIMOHHO-CIIOCOOHOM
rpynmnel. MInirocTpaTuBHBIE HEOTPAaHUIHUBAONIHE (OTOPEAKIIMOHHO-CIIOCOOHBIC TPYIITBI BKIFOYAIOT HHTCPKAIIH-
pytomuii pparMeHT, IpOU3BOIHOE NIcopaneHa (Hanpumep, ncopaier, HMT-nicopanen mim 8-MeTOKCHIICOpaeH),
HEoO0s3aTeIbHO 3aMEIICHHYIO [THAHOBUHITKAPOA30IbHYIO TPYIINY, HE00A3aTEIIFHO 3aMCIICHHYIO BHHMIKApOa-
30JIBHYIO TPYIITY, HE00A3aTEIEHO 3aMCIICHHYIO IIUAHOBUHILTFHYIO TPYIITY, HEOOS3aTEIbHO 3aMEIICHHYIO aKpH-
JAMUTHYIO TPYIITY, HEOOS3aTeIbHO 3aMEIICHHYIO TUA3UPHUHOBYIO TPYIITY, HE00A3aTEILHO 3aMCIICHHBIH OCH30-
(heHoH (HampuUMep, CYKITMHUMUINAIOBBIN CIOXHBIN 3Qup 4-0eH30MIOEH30MHONW KUCIOTH WiIH OeH30(EeHOHNU30-
THOIIMAHAT), HEeo0sA3aTeIbHO 3aMEICHHYI0 S5-(KapOOKCH)BHHII-YPUAMHOBYIO Tpynmy (Hampumep, 5S-
(kapOoKcH)BUHWII-2'-IE30KCUYPHUIUH) WM HE0O0A3aTeIHHO 3aMENICHHYIO a3uHYI0 TPyMIy (HampuMmep, apuia-
3U WIA TaJIOTEHUPOBAHHBIM apWiia3wJl, TaKOoW KaK CYKIIMHUMHUIWJIOBBIA CIOXHBIH 3dup 4-a3zumo-2,3,5,6-
terpadropbensoiinoit kuciotsl (ATFB)).

WnTepkanmupyromue GparMeHThl TaK)KEe MOXXHO IPHUMEHSTH B KaUeCTBE PEaKIIHOHHO-CIIOCOOHOM TPYIIIEL.
WnmocTpaTHBHBIC HEOTPAHUYUBAIONINE WHTCPKATUPYIOMKAE (PparMEeHThl BKIFOYAIOT MPOU3BOJHOC ICOpAlicHa,
MPOU3BOJTHOE aNKamouaa (Hampumep, OepOepuH, MalbMaTHH, KOPAIWH, CAHTBUHAPUH (HAPUMEp, UX UMUHHE-
BBIC WJIM AITKaHOJIAMUHOBBIC (DOPMBI) I apUCTONIONIaKTaM-[3-D-TIIIoK031 ), KaTHOH 3TUAMS (HapuMep, OpoMHu-
CTBIN 3THAWHN), TPOU3BOJHOC aKpHIMHA (HApUMep, MPOQIIaBUH, aKpU(IABUH HIM aMCaKpWH), MPOU3BOIHOC
AHTpAIMKINHA (HampuMep, JOKCOPYOUIMH, JTUPYOUIINH, TAyHOPYOUIIMH (TayHOMHMIIUH), UIaPYOULIMH U aKia-
PYOUIIMH) HITH TATAIOMUI.

B ciywae oOpasyromiero mnorepeuHble CBS3M OJHMIOHYKJIEOTHAA JIO0YI0 NPHUTOJHYIO pEaKIHOHHO-
CMOCOOHYI0 TpymITy (HaIpuMep, ONMMCaHHYI0 B HACTOSIIEM JOKYMEHTE) MOYKHO MPUMEHSTH JUIsl 00pa3oBaHUS
MeXX- WIIM BHYTPUHHUTEBBIX CBs3eH. MITocTpaTHBHBIE PEaKkIMOHHO-CIIOCOOHBIE TPYIIBI BKIFOYAIOT XMMHUICCKH-
PEaKIIMOHHO-CTIOCOOHYIO TPYIITY, (OTOPEAKITMOHHO-CIIOCOOHYIO TPYIITY, HHTEPKATUPYIOMHA (parMeHT U 00-
PaTIMO-KOPEaKIIMOHHO-CIIOCO0HYI0 Tpymiry. OOpa3yroniie NONepevHble CBS3M CPEACTBa IS NPUMEHECHHS C
00pa3yIomyUMHU TONEPEYHbIC CBS3H OMUTOHYKJICOTHIAMH BKJIIOYAIOT 0e3 OTrpaHMYeHHS aJKIINPYIOIINE CPEeacTBa
(HampuMmep, Kak OMHMCAaHO B HACTOAIIEM JOKYMEHTE), IUCTUIaTUH (1ruc-muammubauxiopruiatuay(Il)), tpanc-
muammvusanxiaopruiatury(1l), ncopanen, HMT-ncopanen, 8-merokcuricopaineH, (ypaH-Moan(pHINpOBaHHbBIE
HYKICOTUbI, 2-prop-ne3okcunno3ud (2-F-dI), 5-6pom-ne3okcunutosun (5-Br-dC), 5-6pom-ne3okcuypuauH (5-
Br-dU), S5-iion-pezokcururo3un  (5-1-dC), S-tion-mezokcuypumun  (5-1-dU), cykumaummmun —TpaHc-4-
(ManmenMuIIIMETHI ) IUKIoTeKkcaH- 1 -kapookemwnar, SMCC, EDAC wim CyKUMHUMHIWIAICTHITHOANCTAT
(SATA).

ONHUrOHYKJICOTHABI TaKKe MOXXHO MOAU(PHUINPOBATH TaK, YTOOBI OHU COACPKAIH THOJBHBIC (pparMeHTEI,
KOTOpPBIE MOTYT BCTYHATh B PEAKIHIO C Pa3IMYHBIMU THOJIBHBIMH PEAKIIMOHHO-CIIOCOOHBIMH TPYIIIIaMH, TAKUMHU
KaK MaJIeMMU/IbI, TAJIOTEHBI U HOaMIIeTaMHUIBl U, TAKIM 00pa30M, MX MOXXHO IIPUMEHSATH JJIS TIONIEPEIHOTO CBA-
3BIBAHUS IBYX OJNUTOHYKJICOTHIOB. THOJBHBIE TPYIIBI MOTYT OBITH CBSI3aHBI C 5'- WK 3'-KOHIIOM OJIMTOHYKIICO-
THAA.

JImg MEeXHHTEBOTO MOIMEPEYHOTO CBA3BIBAHHS OJHTOHYKICOTHIOB AYIUICKCA B IOJIOKCHUH MHUPUMHINHA
(HampuMep, THMHINHA) MOXKET OBITh BEIOPaH MHTEPKATHPYIOMIHHA (OTOPEAKIIMOHHO-CIIOCOOHBIN (hparMeHT IMco-
panen. [IcopanieH HHTEpKAIUPYET B MYIJICKC W 00pa3yeT KOBAICHTHBIC MC)KHUTECBBIC IMOMICPEYHBIC CBSA3U C IH-
PUMHIMHAMH, MPCUMYIICCTBEHHO B caiitTax 5'-TpA, mpu oONydeHHH YIbTPaQHUOICTOBEIM CBETOM (MIPUOITU3U-
tenbHO 254 HM). IlcopaneHOBBII (parMeHT MOKET OBITh KOBAJIICHTHO NPHCOEIMHEH K MOIU(PHUIMPOBAHHOMY
OJIUTOHYKJICOTHIY (HAIpUMEp, C TOMOIIBIO aJTKAaHOBOW IIeH, Takol Kak Ci._jo-aJIKWI, WM TOJTHATHIICHTIIHKOJIC-
BO¥ rpynmel, Takoit kak -(CH,CH,0),CH,CH,-, rie n mpencrapnser coboit menoe uncio ot 1 go 50). Taxxke
MOJKHO TIPUMEHATH MLTIOCTPATUBHBIE TIPOU3BOIHEIEC IICOpalieHa, Te HEOTPaHHIHBAIONINE TPOU3BOIHEIE BKIIO-
qaioT 4'-(TuapokcudToKCUMeTIN )-4,5', 8-Tpumetmimicopaien (HMT-micopanen) n 8-mMeToKCUIICOpalieH.

Jlns BBemeHHWS CBA3M MOXKHO MOAWGMUITMPOBATH PA3INYHBIC YYACTKH OOpa3yIOIIEro MOIMEpEYHbBIC CBI3H
onmuronykieornaa. Hanpumep, koHmeBbie THO(OCHATHI B COCTaBE OJIMTOHYKICOTHIOB TAK)KE MOXXHO TIPUMEHSTH
JUT CBSI3BIBAHMS JIBYX CMEKHBIX OJNIMTOHYKICOTHAOB. [ aOreHHpOBaHHBIC YpPAIlMIIBI/IIUTO3HHBI TaKXKe MOKHO
NPUMEHSITh B KadecTBE OOCCIICUMBAIONINX MOIEPEYHOE CB3BIBAHUEC MOAMGUKAIUA B ONUTOHYKIcoTHae. Ha-
MpUMEpP, MOKHO MPOBOJUTH PEAKIUI0 MOTUPHUIIMPOBAHHBIX 2-PTOp-Ae3okcuuHo3uHoM (2-F-dl) onmronykieo-
TUJIOB C TUCYIb(HI-COACPKAIIMMHI TUAMIHAMH WU THOTPONMIAMAHAMHE C 00pa30BaHUEM IUCYIb(UIHBIX CBS-
3ei.

Kak ommcano Hmxe, 00paTHMO-KOPEAKIIMOHHO-CITIOCOOHBIC TPYIIIBI BKIIFOYAIOT TAKOBEBIC, BHIOPAHHBIC W3
[IUAHOBUHIIKAPOA30JIbHON TPYIIIBI, IIHAHOBHHWIBHOM TPYIIIEI, aKPUIAMHUIHOW TPYIIIEL, THOIBHOM TPYIIIEI WIH
CyITb(HOHWIDTHIOBEIX THOA(GHpoB. HeolOs3aTenbHO 3aMelieHHYI0 NHaHOBHHWIKapOa3onbHylo (CNV) rpymmy
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TaKXKe MOXKHO IPUMCHSTH B OJUTOHYKICOTHIAX JUIS MOTIEPEYHOTO CBA3BIBAHUS C TUPUMHUINHOBEIM OCHOBAaHHUEM
(HampuMep, MUTO3WHOM, THMHUHOM W yPaIMIOM, a TaKKe MX MOAU(DHUINPOBAHHBIMH OCHOBAaHHSMHU) B KOMILIC-
MeHTapHbBIX HUTIX. CNV-rpynmsl ciocoOCTBYIOT [2+2] NUKIONPUCOSTNHEHUIO CO CMEXHBIM MTUPUMUTAHOBBIM
OCHOBaHHEM TIPH OOIyIeHHHU MTPH 366 HM, 4TO 00YCIIaBIIMBAET B PE3YJIbTATE MEXHUTEBOE MOTIEPETHOE CBS3HIBA-
Hue. O6mydenne mpu 312 HM ycTpaHSET TOMEPEYHYIO CBS3b, W, TAKUM O0pa3oM, MpEeayCMaTPHUBAETCS CIIOCO0
00paTHUMOTO MONIEPEYHOTO CBA3BIBAHUS OJIMTOHYKICOTUAHBIX HUTeH. HeorpannuuBatomeit CNV-rpymmoit sBisi-
eTcsl 3-IIMaHOBHHMIIKAP0a30J1, KOTOPHIH MOXKET OBITh BKJIIOYECH B BHJIE KapOOKCHBHHHIKAPOA30JHLHOTO HYKJICO-
THIa (HarpuMmep, B BUe 3-KkapOOKCHBUHMIIKapOa3oi-1'-B-ne30kcupudosna-S'-rpudocdara).

CNV-rpymnma MokeT ObITh MOAM(UIIMPOBAHA C 3aMEHON PEaKIMOHHO-CIIOCOOHOH IMaHOTPYIIILI APYTOH
PEaKIIMOHHO-CTIOCOOHOH TPYIIION IS TIOMYYeHHUS HEe0oOs3aTeNIbHO 3aMEIIeHHOW BUHWIKApOA30IbHON TPYIIIBL.
WnmocTpaTHBHBIC HEOTPAaHWUYUBAIOIINE PEAKIIMOHHO-CIIOCOOHBIC TPYNIIBI U BHHIIKAPOA30JIbHOM TPYIIIIBI
BKItouaroT amunHyo rpymmy -CONRy Ry, rae kaxabrit Ry 1 Ry, MOXeT OBITh OTMHAKOBBIM HITH MOXKET OTJIH-
yaTeCsl M TpencraBiser coboi HezaBucumo H m Cj¢-amkwmi, Hampumep, -CONH,; kapOOKCHIBHYIO TPYIILY
-CO,H; mmn C,.7-ankoKcMKapOOHMUIIBHYIO TpYyNITy (HampuMep, MeTokcukapOoHm). Kpome Toro, peakunoHHO-
CIIOCOOHasI TpYyIIa MOXKET OBITh pacrioyioXkeHa y aibda- mwin Oera-yrieposna BUHWIBHON Tpynmsl. Vmmrocrtpa-
TUBHBIC BUHUIKapOa30JbHBIE TPYIMITEl BKIIOYAIOT IIHAHOBHHUIKAPOA30IbHYIO TPYIITY, KaK ONMMCAHO B HACTOS-
meM JOKYMEHTE; aMUAOBHHIUIKapOa3oIpHYI0 TpyHIy (HampuMmep, aMHIOOBHHHIKApOA30IbHBIN HYKICOTHI,
TaKoM Kak 3-aMHIOBUHMIKapOa30:i-1'-B-ne3okcupubosna-S'-rpudocdat); kapOOKCHBHHIIKApOa30IbHYIO IPYII-
ny (HampuMmep, KapOOKCHBMHHIKapOa3oJbHBIA HYKJIEOTHH, Takod Kak 3-kapOokcuBHUHMIKapOa3on-1'-f-
ne3okcnpubosua-3'-tpudocdar); u C, 7-anKOKCUKapOOHMIBHHUIKAPOA30IbHYIO TPYIITY (HAIIPUMEpP, aJTKOKCH-
KapOOHMIBHHIIKAPOa30IbHEII HYKIJICOTHUI, TaKoi KaK 3-MeToKcHKapOOHUIBHHIIIKApOa3o-1'-f3-
ne3okcupubo3ua-5'-tpudocdar). J1omomHATENbHBIE HEO0S3aTENbHO 3aMEeNICHHbIE BUHIIIKApOa30JIbHbBIE TPYIIIIBI
Y HYKJICOTHIBI C TAKUMH TPYIIIAMH TIPECTABICHBI B XuMudeckuX ¢opmynax natenra CIIIA Ne 7972792 u Yo-
shimura and Fujimoto, Org. Lett. 10:3227-3230 (2008), 06a M3 KOTOPHIX BKIIOYEHBI B HACTOSIIUN JOKYMEHT
MTOCPEICTBOM CCBHIJIKH BO BCEI CBOEH MOJIHOTE.

Hpyrue oGpaTuMO-peakimOHHO-CTIOCOOHBIE TPYIIIB BKIIOYAIOT THOJNBHYIO TPYHIY U OPYTYIO THOJNBHYIO
rpymmy s 00pa3oBaHus AUCYIb(GUAA, a TAKXKE THOJNBHYIO TPYIILY W BHHWICYIHLGOHOBYIO TPYIIY IS 00pa3o-
BaHMs CYNb(OHMWIITIIOBBIX THOI(UPOB. THON-THONBHBIE I'PYNIBI HEOOI3aTENEHO MOTYT BKIIOYaTh CBSI3b, 00-
pasyemylo B pesyabTate peakuuu ¢ ouc-((N-foganern)nunepasuHm)cynbponpotaMuHoM. Jpyriue oOpaTiumo-
PeaKuIMOHHO-CIIOCOOHBIE TPYNIBI (HampuMep, Takue Kak HEKOTOpble (HOTOPEaKIMOHHO-CIOCOOHBIE TPYIIIIBI)
BKJIIOYAIOT HE0Os3aTeIbHO 3aMelleHHble OeH30()eHOHOBBIE IpyNIbl. HeorpaHMYMBaOMUM TPUMEPOM SIBIISIETCS
oenzodenonyparui (BPU), KoTopblit MOKHO MIPUMEHSITH JJIT H30MPATEITHPHOTO B OTHOIIICHUH CaiiTa M MOCIIE0-
BaTEIHPHOCTH 00pa30BaHUs MEKHUTEBOU momepedHoi cBsi3u BPU-comepkammx ONMMTOHYKICOTHIHBIX TyTUICK-
coB. Takas morepevHas CBsI3b MOXKET OBITH YCTpPaHEHA NP HarpeBaHUH, YTO OOECIIeUunBaeT Crocod 0OpaTuMoro
TIOTIEPEYHOTO CBS3BIBAHUS JBYX OJMTOHYKJICOTHAHBIX HUTEH.

CornacHO IpyruM BapHaHTaM OCYIIECTBICHHS XHMHYECKOE JIMTHPOBAHHE MpPEIyCMATPHUBACT BBEICHUE
anayora ochoamdGupHON CBSI3U, HAPUMED, U MPOBOAUMOTO mocie otoopa ITIIP-ananm3a U cekBeHHpOBa-
Hus. MiumoctpatuBHble ananoru ¢gocdonuddupHoii cBsi3u BKIIIOYaOT THO(OChaTHYIO CBS3b (HaIIpUMeEp, BBOIHU-
MYIO ¢ IpUMEHeHHeM THo(ochaTHON IpyNIbl U yXOAsIIeH TPYIIbI, TaKoH Kak Hojgorpymnna), pochopaMuIHyro
CBSI3b WJIHM AUTHO(OChATHYIO CBS3b (HApUMEp, BBOJUMYIO C MPUMEHEHHeM auTrodocdaTHOM rpynmsl U yxo-
JUIIEeN TPYTIIBL, TAKOH Kak HoxorpyIia).

Jis mo0oif M3 ONMCaHHBIX B HACTOSIIEM JOKYMEHTE Tpymn (HampuMmep, XHMHYECKH-PeaKIMOHHO-
CIOCOOHON TpyHIBL, (hOTOPEAKIIMOHHO-CIIOCOOHON TPYNIIBI, WHTEpKaJIUpYyIOmero (parMeHTa, oOpa3ylolero
TIOTIEPEYHBIE CBS3W OJUTOHYKJICOTHIA WIIH 00PaTHMO-KOPEaKIIMOHHO-CITIOCOOHON TPYIIIBI) TPyIIa MOXKET OBITh
BCTpPOCHA Ha KOHIIC OJMTOHYKIICOTH]IA, MITH BOJIM3HW HETO, WK MeXTy 5'- u 3'-koHIamu. KpoMe Toro, B Kaxaom
OJIUTOHYKJICOTHIE MOTYT NPHUCYTCTBOBAaTh OXHAa Wiu Oosee rpynm. Ecmm TpeOyroTcs mapsl peakIMOHHO-
CHOCOOHBIX TPYIIM, TO OJUTOHYKICOTHIB MOTYT OBITH CKOHCTPYHPOBAHBI TaK, 9YTOOBI OHU COJEHCTBOBAIIN IIPO-
TEKaHUIO PEaKIH MEXKIY Hapoi rpymnm. CorjJacHO HEOTpaHMYMBAIOIIEMY MIPUMEPY IMHAHOBHHUIIKAPOa30IbHOM
TPYIIIBI, KOTOpPasi COBMECTHO pearupyer ¢ MUPUMUIAMHOBBIM OCHOBAHHEM, IEPBBIH OJIUTOHYKICOTHI MOXKHO
CKOHCTPYHPOBAaTh TaK, YTOOBI OH BKJIIOYAJ IIMAaHOBHMHMIIKapO0a30JIbHYIO TPYNITy Ha 5'-KOHIE WM BOJNH3M HEro.
CoryacHO 3TOMY NPUMEPY, BTOPOH OJIMTOHYKJICOTH MOXHO CKOHCTPYHPOBATh TakK, YTOOBI OH ObLI KOMILIEMEH-
TapHBIM NIEPBOMY OJIMTOHYKJICOTHIY M BKJIIOYAJl KOPEAaKIMOHHO-CIIOCOOHOE MMPUMHUIMHOBOE OCHOBAHHUE B MO-
JIO)KEHUH, KOTOPOE COBIIAJACT C MOJOKEHHEM IMAaHOBHMHMIIKApOa30JIbHON TPYHIBL, KOTAa HEPBBIH M BTOPOM
OJIMTOHYKJIEOTUI THOPUAM3UPYIOTCS. JIFoOBIe M3 ONMMCAaHHBIX B HACTOSIIEM JOKyMEHTE TPYIII U JII0ObIE OJIHIo-
HYKJICOTHBI C OTHON mim Ooiee TpyHIaMyd MOTYT OBITh CKOHCTPYHMPOBAHBI TakK, YTOOBI OHH COJNCHCTBOBAIN
MPOTEKAHUIO PEaKIMH MEXIy TPYIIaMu U1t 00pa30BaHUSA OTHOH mim Ooee CBs3eil.

budyHKIIMOHANBHBIE CTICHCEPHI.

BudyHkmoHansHBIH cielicep MeX Iy TOJOBHBIM (PParMeHTOM M XUMHYECKIM OOBEKTOM MOKHO H3MEHSThH
U1 00ecriedeHus] COOTBETCTBYIOIIETO pa3feNUTEeNbHOTO ()parMeHTa W/WIN Ui MOBBIIMICHUS PAacTBOPHUMOCTH
TOJIOBHOTO (pparMeHTa B OpraHMYECKOM pacTBopuTesie. KoMMepueckn TOCTYITHBIM ABISETCSA OIHPOKOE Pa3HOOO-
pasue crelicepoB, KOTOPBIE MOTYT COETUHATH TOJIOBHOM ()parMeHT C JIeMEHTaMi OMOIMOTEKN MaJIbIX MOJIEKYII.
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Crieticep, Kak IMpaBUIIO, COCTOUT M3 JIMHCHHBIX WM Pa3BETBICHHEBIX IICTEH, U MOXKET BKIItoYath Ci_jpalIKWI, Te-
Tepoankui u3 1-10 atomoB, C,_jpankenun, C,.jpankunui, Cs_jpapuil, MUKIMYECKYIO WU TOJUIUKINYECKYIO CHC-
temy u3 3-20 atomoB, hochoauddup, MENTHA, OJIUTOCAXAPUI], OJUTOHYKIICOTH I, OJIUTOMED, ITOJIUMEP MU TI0-
JTUATKWITIIAKONE (HAlpUMep, TOMUATHICHTIINKOb, Takoi kak -(CH,CH,0),CH,CH,-, rae n npencTasiser co-
0oii riestoe gncio ot 1 1o 50) niu ux KOMOWHAITHIO.

budyHKIOHANBHEIN crielicep MOXKET 00ecTeurBaTh COOTBETCTBYIOIINN pa3IeIUTEIbHBINA (PparMeHT MexK-
Jly TOJIOBHBIM (DParMEHTOM M XUMHUYECKHM 0O0BeKTOM OMOIroTekn. COTiIacHO OMpeNesIeHHBIM BapHaHTaM OCY-
IeCTBIICHUST OM(YHKIIMOHATBHBINA CTIeiicep BKIIOYAeT TpU 4acTH. YacTh | MOXKET MpeACTaBIsAThL COOOH peaKiin-
OHHO-CIIOCOOHYIO TPYIITY, KOTOpas 00pa3yeT KoBaleHTHYIO cBsi3b ¢ JIHK, HampuMmep, mpeacTaBisaTh co00it kap-
OOHOBYIO KUCIIOTY, PEANIOYTUTEIFHO aKTHBUPOBaHHYI0 N-ruppokcucykuumHuMunasM (NHS) adupom mis pe-
akiuu ¢ amuHorpymmoi JIHK (Hampumep, amuno-MoauduiposanasiM dT), aMuaut 11t Moqudukanuy 5'- win
3'-KOHIIa OJTHOHUTEBOTO TOJIOBHOTO ()parMeHTa (YTO JOCTHTACTCS C IOMOIIBIO CTAHAAPTHBIX CIIOCOOOB XMMHHU
OJIUTOHYKJICOTH/IOB), XUMHUYCCKU-PEAKIIMOHHO-CITIOCOOHBIC TAPBI (HATIPUMED, a3UI-aIKHHOBOC MUKIOMPUCOCITH-
HCHHE B TPUCYTCTBHH B TpucyTcTBuH Kataim3aropa Cu(l) mwim moOble ONMMCaHHBIC B HACTOSIIEM JIOKYMEHTE
CIoCcOOBI) WIIM THOJIbHBIE PEaKIIMOHHO-CIIOCOOHBIE TPYyNIBl. YacTh 2 Takke MOXKET MPEACTaBIsATh COOOU peak-
ITIMOHHO-CIIOCOOHYIO TPYIITY, KOTOpast 00pa3yeT KOBAJICHTHYIO CBSI3b ¢ XUMHYECKAM OOBEKTOM, JTHOO CTPYKTYp-
HBIM 2JIeMEHTOM A,, 00 ckaddongom. Takas peakIIMOHHO-CIIOCOOHAS TPyIa MOXKET MPEACTaBIATL COOOH,
HaIpUMep, aMHH, THOJ, a3U WIH alkuH. YacTb 3 MOXKET MpEeICTaBisITh cO00I XUMUUECKH WHEPTHBIN pa3ieinn-
TeJbHBINA ()parMeHT BapbUPYIOUIEH JITUHBI, BCTPOCHHBIM MKy dacThio 1 u 2. Tako#t pasmenurensHbId (par-
MEHT MOXET IPEACTaBIATL COOOM IeNb M3 3BEHbEB ATHIICHTIINKOMS (HanmpuMep, PEG pa3Hoi JUIHHEI), aikaHo-
BYIO, QJIKCHOBYIO, TIOJIMCHOBYIO IICTh FUTU MEOTHIHYIO Ienb. Creiicep MOXKET COMepKaTh BETBU WM BCTABKH C
runpodoOHBIMU (pparMeHTaMu (TAaKUMH KaK, HallpuMep, OCH30JbHBIC KOJBIA) IS YIYYIICHUS PACTBOPUMOCTH
TOJIOBHOTO (PparMeHTa B OPTaHHUYCCKUX PACTBOPUTEIIAX, a TaKkKe (IyOpPECUEHTHBIC (parMeHTHl (HampuMmep,
¢yopecuenn nim Cy-3), nmpuMeHseMble I Lesieil oOHapyKeHUsl B OTHOIIEHUH Omoianorexu. ['uapodoOHble
OCTaTKHU B CTPYKTYpE TOJIOBHOTO (hparMeHTa MOKHO M3MEHSThH B 3aBHCHMOCTH OT CTPYKTYpPHI crieiicepa s 00-
JIETYEHUS CHHTE3a OMOJIMOTEKHN B OpraHMYECKHUX PacTBOpHUTENX. Hampumep, koMOWHAINIO TOJIOBHON (pparmMeHT
U creiicep KOHCTPYUPYIOT Tak, YTOOBI OHAa XapaKTepPH30Bajach COOTBETCTBYIOMIMMHU OCTaTKaMH, IpHYeM K0d¢-
¢dunmenT pasnenenus oktanos:Boaa (P, momwkeH cocraBisaTh, Harpumep, 1,0-2,5.

Crieiicepsl MOTYT OBITh BBEIOpAHBI IMITUPUICCKUM ITyTEM JJI NaHHOW KOHCTPYKIMU OWOJIMOTEKH MalbIX
MOJICKYJ TaK, YTO0BI OMOIMOTEKa MOTIIa OBITH CHHTE3UPOBaHA B OPTaHWMYECKOM PAacTBOpHTENE, Hampumep, B 15,
25, 30, 50, 75, 90, 95, 98, 99 unmmu 100% opranndeckoM pactBopurene. Crieiicep MOKHO U3MEHATh ¢ TIPUMEHE-
HUEM MOJICTBHBIX PEAKIMH IO CHHTEe3a OMOIMOTEKU I BEIOOPA COOTBETCTBYIOIICH JITMHBI IETIH, IPH KOTOPOU
TOJIOBHOW (DparMeHT pacTBOPSIETCS B OPraHUYECKOM pacTBopuTene. MImocTpaTuBHEIC cIiciicepbl BKIOYAIOT
TaKOBBIC, XapPaKTCPU3YIOUINECS YBEIMICHHOW JJIMHOM AJIKHIBHOM IETH, YBCIMYCHHBIM KOJHMYCCTBOM 3BCHBCB
TOJIMA TUIICHTITUKOIS, HATMYAEM Pa3BETBICHHBIX MOJICKYI C MOJOXHUTEIBHBIME 3apsiiaMu (U1l HeHTpanu3aiun
OTPHIIATEILHBIX 3apsioB (PochaToB TOIOBHOTO (PparMeHTa) WM MOBEHIIICHHON CTENCHBIO THAPOPOOHOCTH (HA-
TpUMeED, 3a CYCT JOOABICHUS CTPYKTYP ¢ OCH30JIEHBIM KOJIBIIOM).

[Tpumepsl KOMMEpPUYECKH AOCTYIHBIX CIEHCEpOB BKIIOYAIOT aMUHO-KapOOKCHIIBHEIC CIieiicepsl, Kak, Ha-
TpUMep, TaKoBble, TpeicTaBisgtomue coboit mentuasl (Hampumep, Z-Gly-Gly-Gly-Osu (N-ambsda-
OCH3MITOKCHKAPOOHUII-(TJTHIINH )3-N-CYKITMHUMHUIAIOBBIN  cltoxkHbin 3¢up) wimm Z-Gly-Gly-Gly-Gly-Gly-Gly-
Osu (N-anb(ha-6eH3mIT0KCHKapOOHUI-(TIIUIINH ) s-N-CYKIIMHUMHATUIOBEIN ciioxHbIH 2¢up, SEQ ID NO: 1)), PEG
(manpumep, Poct-amunao-IT912000-NHS nmm amuno-PEG (12-24)-NHS) nnu 1ienu ankaHOBBIX KUCIOT (HAIpH-
Mep, Boc-g-amuHOKanpoHoBas kuciora-Osu); crelcepbl XUMUYIECKH PEaKIIMOHHO-CIIOCOOHOW maphl, Kak, Ha-
pUMep, XUMUYIECKH PeaKIMOHHO-CIIOCOOHBIE Taphl, OTIMCAHHBIE B HACTOAIIEM TOKYMEHTE, B COYETAHHUH C TIeTI-
TUIHBIM (QparMeHToM (Hampumep, azuporomoanaHuH-Gly-Gly-Gly-OSu (SEQ ID NO: 2) unn nponapruiriu-
mH-Gly-Gly-Gly-OSu (SEQ ID NO: 3)), PEG (nanpumep, azuno-PEG-NHS) win dparmeHT 1ienu ankaHoBOH
KUCIIOTHI (HampuMmep, S-a3ujioneHTaHoBas Kuciora, (S)-2-(asumomernin)-1-Boc-nupponuanH, 4-a3upoaHwimH
WU CIIOXHBIA N-THIpOKCHCYKIMHUMHIHBIH 3¢up 4-a3u10-0yTaH-1-0BOM KHCIOTHI); THOJI-PEAKTUBHEIC CIieiice-
pBI, Kak, HampuMep, TakoBble, npexactasisomue coboit PEG (mampumep, SM(PEG), NHS-PEG-manenmun),
JIKAaHOBBIC IETH (HampuMep, 3-(MUpUANH-2-UIANCYIb()aHII)IPOMOHOBas KUcIoTa-Osu win cynb(oCyKIu-
HUMUAI-6-(3'-[ 2 -TUpU AT IATHO [TPOTTMOHAMHIIO )TEKCAH0AT)); M aMHIUTHI I CHHTE3a OJIMTOHYKJICOTHJIOB,
Takue Kak MOAM(DUKATOPHI I BBEICHHUS AMHHOTPYMIBI (Hampumep, O6-(TpudTopareTHiIaMuHO)reKcu(2-
rmaHodTH)-(N,N-guu3onpornn)-aMugopocHut), MoIudUKaTOPH A1 BBEISHUS THOILHOM TPyl (HaIIpuMep,
S-tpuTHi-6-mMepkanrtorekcui- 1 -[(2-mmanoa e )-(N,N-tuu3onpomnin) | -aMunopocGutT win Moau(GUKATOPBI XH-
MHYECKU-PEAKIIMOHHO-CIIOCOOHBIX nap (Hammpumep, 6-rexcuH- 1 -mi-(2-mmanosti)-(N,N-
JTUH30TIpONHI)aMuI0(pochuT, 3-ANMETOKCUTPUTIIIOKCH-2-(3-(3-ITpomapruyIoKCHIIpo-
MaHaAMUJI0 )IPOTIaHAMHKJIO )TPOTHII- 1 -O-CyKIIMHOWI, JAJMHHOLETIOUeYHbId ankunaMuHo-CPG unu crnoxHbiit N-
THUIPOKCUCYKIMHUMHIHBIN 3up 4-a3uno-OyTraH-1-0Boil KuCHOTH)). JlOMONHUTEIBHEBIC CIiciicephl M3BECTHBI B
JTAHHO¥ 00JIacTH, M CHeHcephl, KOTOPBIC MOKHO IPUMCHATH B XOJIe CHHTE3a OUOIMOTEKH, BKIFOUYAIOT O3 orpa-
HUYCHUS 5'-O-gumerokcutputmi-1',2'-mune3okcupnoosa-3'-[ (2-unanostun)-(N,N-qun3onponm) |-
amunodocour; 9-O-IUMETOKCUTPUTHII-TPUI TUIICHTJIUKOJIb, 1-[(2-umano3TII)-(N,N-1uu3onpormnw) |-
amugodochut; 3-(4,4'-IMMETOKCUTPUTHIOKCH )TpoTTHII- 1 -[ (2-rimanoaTw)-(N,N-nuu3omnpornmn) |amuaopochut;
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1 18-O-TUMETOKCUTPUTHITEKCAITHICHIIIUKOIG, 1-[(2-1mano3tin)-(N,N-quu3onponmn) jamunodocdur. Jlroose
U3 crelcepoB, ONMMCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT OBITh JOOABJIEHBI B TaHAEME JPYT C IPYroM B pas-
JIMYHBIX KOMOWHAITIAX IS ITOJTyYeHHS CIIEHCepOB paszIdHON TpeOyeMoil THHEL.

Crieficepsl Taxoke MOTYT OBITh pa3BETBICHHBIMH, NMPUYEM DPA3BETBICHHBIC CIIEUCEPHI SBISIOTCS XOPOIIO
W3BECTHBIMH B JAHHOM OONACTH, ¥ MPUMEPHI MX MOTYT BKJIIOYaTh CHMMETPHUYHBIC MM AaCHMMETPHUYIHbIC yIBOH-
TEJIM WA CHMMETPUYHBIN yTpouTenb. CM., Hanpumep, Newcome et al., Dendritic Molecules: Concepts, Synthe-
sis, Perspectives, VCH Publishers (1996); Boussif et al., Proc. Natl. Acad. Sci. USA 92:7297-7301 (1995); u
Jansen et al., Science 266:1226 (1994).

Crioco0bl onpeieNieHNs] HYKJICOTHIHOM MOCIeA0BaTEIbHOCTH KOMILIEKCA.

B HacrosimemM n3o0pereHne mpeacTaBieHbl clIoco0bl, KOTOPhIE IPEeIyCMaTpUBAIOT ONpEAelIeHuEe HYKIIeO-
THJTHOHM TOCIIeIOBATEILHOCTH KOMIUIEKCA TaK, YTOOBI MOXHO OBIJIO YCTAHOBHTH B3aUMOCBS3H KOJUPOBAHUS Me-
KLy TOCIIE0BATEIbHOCTBIO MOJIBEPTHYTHIX COOPKE METOK M CTPYKTYPHBIMH €JUHUIIAMH (W CTPYKTYPHBIMHU
9JIEMEHTaMH) XMMHUYECKOT0 00beKTa. B 4acTHOCTH, MACHTUYHOCTD W/MIM N3MEHEHHE CO BPEMEHEM XMMHUYECKO-
TO 00BEKTa MOTYT OBITh BBIBEJCHBI U3 IOCJIEIOBATEIbHOCTH OCHOBAHHMH B ONMUroHykieotuae. C mpuMeHeHHEM
TaKoro Crocoba OMOIMOTEKY, BKITIOYAIOIIYI0 Pa3HOOOpa3Hble XUMUYECKHE OOBEKTHI WM KOMITOHEHTHI (HAIIPH-
Mep, MaJble MOJICKYJIBI MM MENTHIBI), MOXHO OIPEACIUTh C UCIIOIB30BaHIEM KOHKPETHOH MOCIe0BAaTEIbHO-
CTH METKH.

JtoOble u3 cBs3el, ONMCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT OBITh OOpaTUMBIMH HIJIA HEOOPATHUMBIMH.
OO0paTtuMble CBSI3W BKIIOYAIOT BOBJICUEHHBIC B (POTOpEaKny CBS3H (HarpuMmep, oOpa3zyeMble ITMaHOBUHUIIKApOa-
30JIbHOM TPYNIIOW M TUMHIMHOM) W BOBJICYCHHBIC B OKHCIIHTEIFHO-BOCCTAHOBUTEIBHBIC peakiuu cBs3u. Jlo-
TIOJTHUTENBHBIC CBS3M ONMCAHBI B HACTOSIIEM JJOKyMEHTE.

CornacHO ajnbTEpPHATHBHOMY BapHaHTy OCYIIECTBICHHS "HEUHTaeMylo" CBS3b MOXKHO ITOJIBEPTHYTH (ep-
MEHTaTUBHOH perapaiyy [Uisl MOJyYeHUs] YUTaeMOW MIIM 110 MEHBIIEH Mepe CBSI3H, Yepe3 KOTOPYIO MOXET Iie-
pememiatbes osmMepasa. CriocoObl (pepMEHTaTUBHOM penapanuy XOpomo M3BECTHBI CIEIUAINCTaM B JTaHHOU
00J1acTH, ¥ OHM BKJIIOYAIOT 0€3 OrpaHUyYeHUs] MEXaHU3MBI penapaluy MUPUMUAANHOBBIX (HalpuMep, THMUANHO-
BBIX) TUMEPOB (HAIpUMEp, ¢ MPUMEHEHHEM ()OTOTMA3BI WIH TIUKO3MIA3El (HAIPUMEp, TIIMKO3MIAa3hl THPUMHI-
nuHOBBIX 1uMepoB (PDG) T4)), MexaHU3MBI DKCITU3NOHHON peTiapaliii OCHOBaHUH (HampuMmep, ¢ IpUMEHEHUEM
TJIMKO3WJIA3bl, alypUHOBOW/ armupuMuanHOBoi (AP) sHAoHykiea3wl, 3HIOHYKIea3bl Flap wmm momu(A1D-
prb03a)-noauMepassl (HapuMep, alrypruHOBOW/ anmupUMUAHHOBOH (AP) sHmoHykIieassl uenoBeka, APE 1; aumo-
mykineassl [II (Nth); samonykneassr IV; sugonykieassr V; dopmamunonupumunua|fapy]-IHK-rimmko3mmaser
(Fpg); 8-oxcoryanun-riauko3mnassl 1 yenoseka (o-m3opopmbl) (hOGG1); sanonykieassl 1 genoBeka, Mo1o00HOH
sagonykieasze VIII (hNEIL1); ypamwr-JIHK-rnmuko3unaser (UDG); moHOdyHKIIMOHANBHON ypanmi-/JHK-
TJIMKO3MJIAa3bl YeJIOBeKa, M30MpaTeNIbHOM B OTHOIICHWH OJHOHUTEBHIX ydacTkoB (SMUGI); u ankwiaaeHuH-
JHK-rnuko3unassl genoseka (hAAG)), KOTOpyro He0Os3aTeIbHO MOKHO KOMOMHHUPOBATH ¢ OJHOM min Oosee
sunonykieazamy, JHK-wmn PHK-mommmepasamu w/mnm nurazamu Juis periapanyi), MEXaHW3MBl penapanuu
METWJIMPOBAHHBIX HYKJICOTHJOB (HAalpHMep, ¢ MPUMEHEHHEM METHITyaHHH-METHITPaHC(epas3bl), MEXaHU3MBI
AP-penaparnuun (HanpuMmep, ¢ IPUMEHEHUEM allypHHOBOMH/anmpuMuanHoBO# (AP) snmonykieass! (Harmpumep,
APE 1; sunonykieassr 11I; sanonykneassr 1V; sanonykieasst V; Fpg; hOGG1 u hNEIL1), koTopyto Heobs13a-
TEJIHHO MOXXHO KOMOWHHPOBATH ¢ OMHOW win Ooiiee sHmoHykineasamu, JJHK- wm PHK-nomumepazamu w/vmm
JUTa3zaMu Il penaparyn), MEXaHU3Mbl SKCIIM3MOHHOHN penapaniy HyKICOTHIOB (HAIpUMep, C MPHUMEHCHHEM
0ETKOB SKCIM3MOHHOM pemnapanyuy KpocC-KOMIDIEMEHTapHOW TPYIIBI WM SKCHU3MOHHBIX HyKJIea3, KOTOpBIe
Heo0s3aTeTbHO MOKHO KOMOMHUPOBATH ¢ OMHOW mim Oonee sHnonykieazamu, JJHK- wim PHK-mommMepazamu
W/WIH TATa3aMHU JUTS periapanyi) ¥ MEXaHU3Mbl perapanyy OMMO0YHO CTIApEHHBIX HYKJICOTHUOB (HampuMmep, ¢
MIPUMEHEHUEM DHIOHYKIIea3bl (Hampumep, T7 sumonykieassl [; MutS, MutH w/umm MutL), koTopyro HeoOs13a-
TEJIHO MOKHO KOMOMHMpPOBATh C OJHOW min Oostee sHpoHykieazamu, JJHK- nimm PHK-mommmepaszamu n/umm
nurazamu Jis penapanun). Kommepueckue cMecu GpepMEHTOB JOCTYITHBI U1l 00ECIIEUeHNsT TAKMX THIIOB MEXa-
HU3MOB pemnapanuy, Hampumep, cMmech it permapanun PreCR® Repair Mix (New England Biolabs Inc., Um-
cBu4, Maccauycerc), kotopas BkmouaeT Taq JJHK-nurasy, sunonykneasy IV, Bst JIHK-nonumepasy, Fpg, ypa-
- AHK-rauko3unasy (UDG), T4 PDG (T4 sanonykieasy V) u sagonykieasy VIII.

Crioco0b! KOAUPOBAHUS XUMUYECKUX OOBEKTOB B Ipejieax ONOINOTEKH.

B cnocobax mo HacTosimeMy M300peTEeHHI0 MOYKHO HCIIOJIb30BATh OMOJIMOTEKY C Pa3IMIHBIM YHCIOM XH-
MHYECKHX OOBEKTOB, KOAMPOBAHHBIX OJIMTOHYKJICOTHIHBIMH MeTKaMH. [IpuMepbl CTPYKTYpHBIX 3JIEMEHTOB U
komupytomux JJHK-mMerox MoxHO HaiiTh B myOnukaruu 3asBku Ha mateHT CIIIA Ne 2007/0224607, cTtpyKTyp-
HBIE OJOKH ¥ METKH M3 KOTOPOW BKIIFOUEHBI B HACTOAIINH JOKYMEHT TIOCPEICTBOM CCHIIKH.

Kaxprii xuMmudecknuii 00beKT 00pa3oBaH OJHUM MM O0Jiee CTPYKTYPHBIMH dJIEMEHTaMH, U HEOOs3aTeIIb-
HO ckaddomaoM. Ckaddona cyKuT Al 00ecTieueHUsT OJTHOTO WK OoJiee y3JI0B pa3HOOOpas3ws B KOHKPETHOU
TeoMeTpHUH (HampuMep, TPHUa3uH Uit 00eCICUeHHS TPeX y3JI0B, IPOCTPAHCTBEHHO PACIOJIOKEHHBIX BOKPYT Te-
TEpOAPWILHOTO KOJIbIAa WM JINHEHHOW T€OMETPHN).

CTpyKTypHBIE 3JEMEHTHl M KOAUPYIOUINE WX METKH MOKHO J00aBJISATH NMPSIMO MM ONOCPENOBaHHO (Ha-
IpUMep, MOCPEICTBOM cIielicepa) K TOJIOBHOMY (parMeHTy ¢ oOpazoBaHHeM Kominiekca. Ecin ronosHoi ¢par-
MEHT BKJIIOUYAET clieiicep, CTPYKTYpHBIH 31eMeHT win ckaddona 1o0aBisioT K KoHIy crelicepa. Eciu creficep
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OTCYTCTBYET, CTPYKTYPHBIH 3JEMEHT MOXXHO JOOaBIIATH MPSMO K TOJOBHOMY (DpParMEHTY, WIH CTPYKTYPHBIN
JJIEMEHT CaM 10 ce0¢ MOXKET BKIIIOYATH CHeHcep, KOTOPHIA BCTYMAET B PEAKIUIO ¢ (PYHKIHUOHAIBHOW TPYIIITON
roJoBHOTO (pparmenTa. ImrocTpaTUBHBIE CIICHCEPHI U TOJIOBHBIE (hPAarMEHTHI OMUCAHBI B HACTOAIIEM TOKYMEH-
Te.

Ckaddoim MOXKHO T00aBIATH JIFOOBIM MPUTOTHBIM criocobom. Hanmpumep, ckaddomnmx MoxKHO 100aBISATh K
KOHITy cIieficepa HiTH TOJIOBHOTO (hparMeHTa,  MocjeI0BaTeIbHbBIE CTPYKTYPHBIE SIIEMEHTH MOXKHO JTOOABIATH K
JIOCTYITHBIM y3JIaM pa3zHooOpasus ckaddomnma. CormacHo ApyromMy mpUMeEpy, CTPYKTYPHBIH JJIEMEHT A, criepBa
JI0OABIISIOT K CIIeHCepy WM TOJIOBHOMY (parMeHTy, a 3aTeM MPOBOJAT PEAKIIHIO y3Ja pazHooOpasus ckaddo-
Ja S ¢ (YHKIMOHANBHOW TPYMIION CTPYKTYpHOTO 3ieMeHTa A,. OJUrOHYKICOTHIHBIC METKH, KOJHUPYIOIIHE
KOHKpETHBIH ckaddo, HeoOs3aTeIbHO MOKHO J00ABIATh K TOJOBHOMY (PparMeHTY WM KoMmIiuiekcy. Hampu-
Mep, S, 100aBISIOT K KOMIUIEKCY B N pEaKIIMOHHBIX COCYHaX, I7ie N MPeJCTaBiIsIeT co00i 11eoe ynuciio Oombie
SIMHUIIBL, U MeTKa S, (T.e. METKY Sy, Ss, ..., Si.1, Sy) CBA3BIBacTCA ¢ QYHKIIMOHAIBHON TPYIIION KOMIUICKCA.

CTpyKTypHBIC DIIEMEHTHI MOXHO JOOaBISATh Ha HECKOJNBKHX CTAIWsIX CHUHTE3a. Hampumep, alukBOTY TO-
JIOBHOTO (hparMeHTa, HEOOsI3aTEIHLHO COACPIKAIICTO MPUCOCANHCHHBIA CIIeHcep, pa3AesioT Ha N PEaKIMOHHBIX
COCYJIOB, TJI€ N TIPEACTABISIET COOOM IeTI0e YMCII0, COCTaBIIIoNee ABa WK Ooibiie. Ha mepBoi cragmu CTpyk-
TYPHBIH 3JIEMEHT A, TOOABJIAIOT B K&KIIBIH PEAKIIMOHHBIN COCY/ N (T.€. CTPYKTYPHBIH 3JIeMeHT A, A,,... A,.1, Ay
MO0OAaBISAIOT B PEAKIMOHHBIN cocyn 1, 2,... n-1, n), rae n mpeacTaBiseT coboi menoe YUCiIo, U KaKIbIi CTPYK-
TYPHBIH dJIEMEHT A, SBJIseTCS YHUKIbHBIM. Ha BTOpO# ctamuu ckaddong S 100aBISOT B KaXIbIH peakInoH-
HBIIA cocyl ¢ oOpazoBanreM koMmiuiekca A,-S. Heobs3aTensHo ckaddonn S, MOKHO JOOaBIATh B KOKIBIA peak-
IIMOHHBIN cocyz ¢ oOpa3oBaHMEM KOMIUIEKca A,-S,, TIe n IPEACTaBiIsieT cOOON MEI0e YUCII0, COCTABIMIONIEE
Oosiee BYX, M KaxIbIid ckapdony S, MoxeT ObITh YHHKaIbHBIM. Ha TpeTbell cTagum CTpYKTYpHBIH d51eMeHT B,
JO0ABISIIOT B K&XKABIH PEaKLUUOHHBIA COCY N, colepiKamnii KoMIuleke A,-S (T.e. CTpyKTypHBIH 31eMeHT B,
B.,,... B,.1, B, mobaBisitoT B peakimoHHbIH cocyn 1,2,... n-1, n, cogepkammii komruieke A;-S, A,-S,... A,1-S, A,-
S), rae KaxAbli CTPYKTYpHBIN d5eMeHT B, sBasercs yHukanbHbIM. Ha qOMOTHUTENBHBIX CTaIUsAX CTPYKTYPHBII
aneMeHT C, MOXXHO JT0OaBIATh B K&XKIBIH PEaKIMOHHBIN COCYA n, copepKanmi komiieke B -A-S (T.e. cTpyk-
TypHBIH 25eMeHT Ci, C,,... C,., C, 100aBISAIOT B peakKIMOHHBINA cocyn 1, 2,... n-1, n, coaepKammii KOMIIIEKC
Bi-A;-S... B-A,-S), rae KaxIelid CTPYKTYpHBIHA 251eMeHT C, ABIsAETCS YHUKaIbHBIM. [loydeHHast B pe3yabTaTe
O6ubmuoTeka OyIeT colepikaTh N° YUCIO KOMILIEKCOB C n® mMeTkamu. Taxum 00pa3omM, TOTIOTHUTENbHBIE CTATUH
CHHTE3a MOYXHO IMPUMEHSTH TSI CBSI3BIBAHUS JOTIONHUTEIBHBIX CTPYKTYPHBIX 3JIEMEHTOB JJISI BHECEHHUS JIOTIOJN-
HUTEJILHOTO pa3HOOOpasus B OMOIHOTEKY.

ITociie oOpazoBaHust OMOIMOTEKH MOJYICHHBIE B PE3YJIbTaTe KOMITIEKCHI MOYKHO HEOO0sM3aTeIhbHO OUHIIATH
Y TIOJIBEPTaTh PEaKIMH IMOJIUMEPU3AIIUH WU JIMTUPOBAHKUS, HAIPHUMEP, C XBOCTOBBIM (pparMeHTOM. DTy 00IIyIO
CTPATETHIO MOXKHO PACIIUPHUTH C BKIFOUCHHEM JIOTIOJHUTEIBHBIX Y3IIOB Pa3HOOOPa3Us U CTPYKTYPHBIX JIICMCH-
toB (Hampumep, D, E, F u 1.1.). Hanpumep, mpoBOAAT peakIiyio MEPBOro y3i1a pa3Ho00pasusi CO CTPYKTYPHBIMU
JJIEMEHTAMHU W/WIK S W KOTUPYIOT C MIOMOIIBI0 OJHUTOHYKJICOTHIHON METKH. 3aTe€M MPOBOJAAT PEAKIHIO JOMOJ-
HUTEJBHBIX CTPYKTYPHBIX DJIEMCHTOB C IOJYYCHHBIM KOMIUICKCOM, M TIOCIEAYIOUINHA y3el pa3HooOpas3us JAepu-
BaTH3UPYIOT C TIOMOIIBIO TOTOJHUTEIBHBIX CTPYKTYPHBIX 3JIEMCHTOB, KOTOPHIH KOIMPYETCsS MpaiMepoM, MpH-
MEHSIEMBIM JUIS PEeaKIUH ITOJMMEPU3AIIH WIN JINTHPOBAHUS.

Jna momydenus kogupyeMor OMOTMOTEKH OJMTOHYKICOTHIHBIE METKH T00ABISIOT K KOMIUIEKCY IOCTe
WK TIepen Kaxaou cTanued cuaTe3a. HampumMep, mepea uim mocie A00aBIeHHUs CTPYKTYPHOTO dJieMeHTa A, B
KOKIBIH peaKIIMOHHBIA COCYI METKa A, CBS3BIBAETCS ¢ (QYHKIMOHAIHLHOUW TPYNION TOJIOBHOTO (parmMenTa (T.e.
METKY Aj, A,,...A,.1, A, T00ABIAIOT B peakMOHHBIN cocyn 1, 2,... n-1, n, comepskaniuii TOJIOBHOW (PparMeHr).
Kaxmas meTka A, XapakTepU3yeTcs OTIMYAIONICHCS MOCIeI0BATEIBHOCTEIO0, KOTOPAs KOPPEIUPYET ¢ KauIbIM
VHHKAIBHBIM CTPYKTYPHBIM 3JIEMEHTOM A, ¥ OIIPECIICHUE TTOCICAOBATEIFHOCTH METKH A, 1aeT WHPOPMAIIHIO
0 XUMHYECKOU CTPYKTYpE CTPYKTYpHOTO 31emeHTa A,. Takum oOpa3oM, JOMOTHUTEIHEHBIE METKH MPUMCHSIOT
JUTSL KOJUPOBAHMUSI IOMOMHUTEIBHBIX CTPYKTYPHBIX 3JIEMEHTOB WU IOTIOJTHUTEIBHBIX cKaddoIiIoB.

Kpome Toro, mocnenHss n00aBICHHAS K KOMIUIEKCY METKa MOXET JTHOO BKIFOYATH CBS3BIBAIOLIYIO Mpaii-
Mep HOCIIeI0BaTEeIbHOCT, JIN00 oOecreunBaTh (PYHKIMOHAIBHYIO TPYIITY JUIsl 00ecTieueHHs BO3SMOXKHOCTH CBSI-
3pIBAaHUS (HAIpUMEp, IIyTeM IJIMTHPOBAHU) CBS3BIBAIOMICH TMpaiiMep MociaenoBaTelbHOCTH. CBS3BIBAIOIIYIO
mpaiiMep IMOCIeI0BATENbHOCTh MOXKHO TMPUMEHATH IS aMIUTH(HUKAINHA W/WIA CEKBEHHPOBAHHUSA ONHUTOHYKIICO-
THUIHBIX METOK KOMITIeKca. VIITIoCTpaTHBHBIE CITIOCOOBI aMIDTH(DUKAINN ¥ CEKBEHUPOBAHUS BKIIOYAIOT ITOJIMME-
pasHyio nennyto peakmuto (IT1IP), momumepa3Hyro IEMHY0 peakiuio ¢ uHelHo# ammmdukanueii (LCR), am-
mrdukanuio mo tumy Karsmerocs konbia (RCA) wim mo00i apyroil U3BECTHBIN B JaHHOW 00JacTH criocod
aMIUTH(UKAIIAA WK ONPEeSICHIS MTOCTIeIOBATEIbHOCTEH HYKIEHHOBBIX KHCIIOT.

C npuMeHEeHHEM TaKuX CIIocO0OB MOXKHO IOJIy4aTh KPYHHbBIC OMOIMOTEKH, copeprKaniie OOJbIIoe YHCIIO
KOJIMPYEMBIX XUMHUECKUX 0O0BEKTOB. Hampumep, MpoBOIAT peaklrio FOJOBHOTO (parMeHTa cO creiicepoM u
CTPYKTYPHBIM 3JIEMEHTOM A, KOTOpHhIi npenycmarpuBaeT 1000 pasubix BapuanTos (T.e. n=1000). s kaxaoro
CTPYKTYPHOTO 31eMeHTa A, mpoBonaT aurupoBanue JJHK-meTkn A, unu ynnuHeHue mpaiiMepa B CTOPOHY ro-
noBHOTO (pparmenta. Takme peaknud MOXKHO ocymiecTBiIsATh B 1000-myHouHOM mmaHmere wiam 10x100-
JYHOYHBIX TUIAHIIETaX. Bce MpoMyKTHI peakiuii MOTyT OBITh OOBEIMHEHBI, HCO0A3aTSIFHO OYUIICHBI U pacipe-
JICIICHBI IO TUTAHIIETaM BTOPOTrO Habopa. 3aTeM TaKyro jKe MPOIeIypPy MOKHO OCYIICCTBIIATH ISl CTPYKTYPHOTO
aneMmenTa B, koTopsiii Takke mpenycMmarpuBaeT 1000 pasuabix BapuantoB. JIHK-metky B, MOXHO IUrnpoBats ¢
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KOMILICKCOM A, -TOJIOBHOW ()parMeHT, M BCE MPOAYKTHI PEaKIIMA MOTYT OBITh 00beAnHEHBI. [lonmydenHast Ouo-
muoreka Bikmogaer 1000x1000 komOuHammii A,xB, (T.e. 1000000 coenuuenwuii), meueHsrx 1000000 pa3HBIX
KOMOHMHAIMH MeTOK. TakoH ke MOAX0J MOKHO PacIIMPHUTh ¢ J00aBICHHEM CTPYKTYpPHBIX aeMeHToB C,, Dy, E;
u 1.71. Co3maHHy0 OMOIHOTEKY 3aTeM MOXHO TPUMCHSTH I WACHTU(HUKAIIMYA COCIMHECHUH, KOTOPBIC CBSI3bI-
BalOTCS C MHIIEHBIO. CTPYKTYpYy XUMHUECKHX O0BEKTOB, KOTOPBIC CBS3BIBAIOTCS ¢ OMOIMOTEKOH, HE0Os3aTelhb-
HO MOYHO oneHuBaTh ¢ noMoripio ITI[P u cexBenmpoBanus JJHK-meTok mis uneHTHPUKAMNA COSTUHEHUH, B
OTHOIIICHHH KOTOPBIX OBIJIO OCYIIECTBICHO OOOTaIeHue.

Takoi#i ctocod MOXXKHO MOTU(PHUITUPOBATE BO M30€KaHNUE MEUCHHUS TOCIe T0OABICHUS KaXKIOTO CTPYKTYP-
HOTO 3JIEMEHTa WJIH BO n3bexaHue o0beauHeHus (Wim cMemuBanus). Hampumep, crmocod MokHO MOIA(UTIHPO-
BaTh ITyTeM H00aBICHHUS CTPYKTYPHOTO 3JEMEHTa A, B N PEaKIHOHHBIX COCYIOB, TAE N MPEACTABIIET COOOH
[ENIOE YUCIIO OOJIBIIE SIUHUIEI, 1 T0OABICHUS WACHTUYHOTO CTPYKTYPHOTO AJIeMEHTa B B KaXIyro peakiuoH-
HYI0 TyHKY. B manHOM ciydae B sBIseTCS UACHTHYHBIM B OTHOLICHUU KaXIOTO XMMHYCCKOTO OOBEKTA, U, CIIe-
JIOBATCIILHO, OJNIMTOHYKJICOTHIHAS METKa, KOAHMPYIOIIas TaKOH CTPYKTYpHBIH 3JieMeHT, He TpeOyercs. Ilocie
JIOOABIICHUS CTPYKTYPHOTO 3JIEMEHTA KOMILJICKCH MOXKHO OOBEIUHATH, HIIH MOXKHO He 00benuHATh. Hampumep,
OMONHOTEKY HE IMOJBEPraroT OOBETUHECHHUIO MOCIC 3aBEPIICHHUS KOHEYHOH CTaauu JOOaBICHUS CTPYKTYPHOTO
3JIEMEHTa, W IYJIbl TOJIBEPTAIOT CKPUHHUHTY OTACIBHO JJIs WACHTH(HUKAIMN coenquHeHus(i), KoTopoe(ble) CBS-
3bIBaETCA(IOTCS) C MUIICHBIO. Bo m30exxaHue o0beIMHEHNST BCeX MPOIAYKTOB PEaKIUi MOcie CHHTE3a, IS OT-
CJIe)KWBaHUS CBSI3BIBAHHMS HA TIOBEPXHOCTH CEHCOpPa B BBICOKOMPOHM3BOAMTEIHLHOM (opmate (Hampumep, 384-
JYHOYHBIX IUIAHIIETaX U 1536-IyHOUHBIX IDIAHIIETAX), HAIPUMEp, MOKHO NIPHUMEHSATh aHAJIN3 CBSI3BIBAHUS, Ha-
npumep, ELISA, SPR, ITC, anamu3 casura Tm, SEC wim um nmogo6Hble. Hanmpumep, CTpYKTYpHBIH DJIeMEHT A,
MokeT koaupoBaThcs JJHK-MeTkoit A, a CTpYKTYpHBIH 37eMeHT B, MOXeT KOIUPOBATLCS €ro TMOJOKEHUEM B
npejenax JYyHKH IUiaHmeTa. KaHIumaTHBIC COCAMHCHHS 3aTEM MOXHO HACHTU(PHUIMPOBATH C MPUMCHCHHEM
aHanuza csizpiBaHMA (Harpumep, ELISA, SPR, ITC, ananusa casura Tm, SEC wim UM momoOHBIX) M ITyTeM
aHanmm3a A,-METOK C TIOMOIIbI0 CCKBEHUPOBAHUS, MUKPOMATPHUYHOTO aHAIM3a /WM aHAJIHM3a PACIICIUICHUS pe-
cTpukTa3zamu. Takol aHamW3 MO3BOJIICT WACHTU(PUIIMPOBATH KOMOWHAIIMHM CTPYKTYPHBIX JJIEMEHTOB A, u B,
KOTOpPBIC 00pa3yroT TPeOYEMbIC MOJICKYIIBL.

Crioco6 aMrmumnpukanuy HeoOs3aTeNbHO MOXKET MpeycMaTpuBaTh 00pa3oBaHUE 3MYILCUH TUMA "BOJAA B
Macne" s CO3MaHHsT MHOXECTBA BOJHBIX MHKPOPEAKTOPOB. YCIOBHS pEakiuH (HAaIpHUMep, KOHICHTPALUs
KOMILIEKCa B pa3Mep MUKPOPEaKTOPOB) MOTYT OBITH CKOPPEKTHPOBAHEI 7Sl 00eCIieueH s, B CpeTHEM, MUKPOpe-
aKTopa, COJIEPIKaIIero 1Mo MEHbBIIEH Mepe OJMH KOMIIOHEHT OMOIMOTeKH coenuHeHn. Kaxaplii MUKpOpeakTop
TaKXKe MOXET COAEP)KaTh MUIICHb, ONHY TPAaHYIy, CIIOCOOHYIO K CBS3BIBAHHIO C KOMIUIEKCOM MJIM YY9aCTKOM
KOMIUIeKCa (HarpuMep, OJHOW WM 0oJiee METKaM1) W/WIIM CBS3BIBAHUIO C MUIICHBIO, M PACTBOP IS PEAKITUU
aMIUTH(HUKAIINA ¢ OJTHUM WK 0ojiee HEe0OXOAUMBIMU PeareHTaMHy ISl OCYIIECTBICHUS aMIUTH(UKAIIIH HYKJICH-
HOBBIX KHCHOT. [locie aMmnuKkanuum METKA B MHKPOPEAKTOPaxX, aMIUTH(UIIUPOBAHHBIC KOITUH METKH OyIyT
CBSI3BIBATHCS C TPAaHyJaMH B MHKPOpPEAKTOpaX, U MOKPBITHIC TPAHYIIBI MOKHO UACHTH(QHUIMPOBATH C TTIOMOIIBIO
71r000T0 MPHUTOAHOTO crIoco0a.

IMocne uneHTHGUKANUU CTPYKTYPHBIX DJIEMCHTOB U3 MEPBOH OMOIMOTEKH, KOTOPHIC CBA3BIBAIOTCS C MIPE/I-
CTaBIISIONICH HHTEPEC MUILICHBIO, MOXKET OBITH MOJydeHa BTOpas OMOIUOTEKA MyTeM MOBTOpPEHUs criocoba. Ha-
TIpUMep, MOXKHO J00aBIATh OJUH WJIH JBa JOTOJHUTENBHBIX y3Jia pa3HOOOpas3usi, U BTOPYIO OHOJIIMOTEKY co31a-
IOT ¥ TEHEPUPYIOT U3 Hee BBIOOPKH, KaK OMHMCAHO B HACTOSIIEM JOKYMEHTE. DTOT MPOLECC MOXKHO TTOBTOPSTH
CTOJIBKO pa3, CKOJIBKO HEOOXOANMO ISl TIOYYEHHUSI MOJIEKYJ C TpeOyeMBIMU MOJEKYISIPHBIMU U (hapMarieBTH-
YECKUMU CBOMCTBAMH.

Jna moGasmenust ckaddomnna, CTPYKTYpHBIX 3JIEMEHTOB, CIeiicepoB, CBSA3eH M METOK MOKHO IIPUMEHSTH
pa3nuYHbIe METOIUKH JUTHpoBaHUA. COOTBETCTBEHHO, JTIOOBIE M3 CTAIWH CBA3BIBAHUS, OMICAHHBIX B HACTOS-
IIeM JIOKyMEHTE, MOTYT BKITFOYATh JIFOOBIC MPUTOIHBIC METOMUKY WIIM METOIUKH TUTHpOBaHUs. MirocTpaTus-
HBIC MCTOJIUKH JIMTHPOBAHUs BKIOYAIOT ()EpPMEHATHBHOC JHTHUPOBAHUE, KaK, HAIPUMEpP, MPUMEHCHHE OTHOMN
wim 6onee PHK-nwra3 w/wnmm JJHK-nuras, kak OmucaHo B HACTOSIIEM JOKYMEHTE; M XUMHUCCKOE JTUTUPOBAHUE,
Kak, HalpuMep, MPUMEHCHHE XUMHUCCKU PEaKI[HOHHO-CIIOCOOHBIX T1ap, KaK OMHMCAHO B HACTOSIIEM JOKYMCHTE.

Crioco0bI CKpHHUHTA.

CyIecTByeT MHOXECTBO U3BECTHBIX TECXHHYECKHUX CIIOCOOOB OMPEACICHHS CBSI3BIBAHUS COCAMHCHUH C
Oenmkamu, HanpuMmep, myTem onpexaeneHns Ky CrocoObl BRISIBICHMS WM KOJMYECTBEHHOTO ONpPEICICHUS CBS-
3BIBAHUSI COSANHEHHS ¢ OEIKOM-MHUIICHBIO IPETyCMaTPUBAIOT, HATIPUMED, aHATU3BI TTOTJIOMIEHUS, (IyopeceH-
IIUH, PAMAaHOBCKOTO paccesHusI, (ocopeceHnny, JJIOMUHECICHITIH, TIoIH(epa3sHoil akTHBHOCTH W PaIuOaK-
TUBHOCTH. VIUTIOCTpaTHBHBIE METOAWKH BKIIOYAIOT METOJ MOBEPXHOCTHOTO IUIA3MOHHOTO pe3oHaHca (SPR) u
nossipu3aiuu guryopectieri (FP). C momompio SPR m3mepsioT m3MeHeHue MmokazaTemsi MpeOMIICHHUS TI0-
BEPXHOCTH METaJlIa IPU CBA3BIBAHUN COCTUHEHUS C OCITKOM, KOTOPBIH UMMOOHIN30BaH HA TAKOW ITOBEPXHOCTU
METaJlia, TOT/Ia KaK ¢ TOMOIIbI0 FP u3aMepsroT m3MEeHEHHEe CKOPOCTH MOJICKYIISIPHBIX KOJCOAHMA ISl COCTUHE-
HUS TIPU €TO CBSI3BIBAHUU C OCIKOM C MPUMCHEHHEM MTOTEPH MOJSIPU3AINK Tafaromnero ceera. CoriaacHO HEKO-
TOPBIM BapUAHTaM OCYIICCTBICHHS TaKHE CIIOCOOBI MOXHO MPUMEHSTH ISl IKCIIEPUMEHTAILHOTO OMPEICIICHHS
CBSI3BIBAHUS KAHIHIATHOTO COCAMHCHHS, JUI1 KOTOPOTO C IMPUMECHEHUEM CIIOCOOOB MO HACTOSINEMY H300peTe-
HUFO OBLJIO MPEACKAa3aHO CBI3BIBAHUC C OCITKOM-MHIICHBIO.

B kauecTBe anbTepHATHBEI, COCTUHEHHUS, KOTOPBIE CBI3BIBAIOTCS C OEIIKaMU-MHIICHIMH, MOKHO HICHTH-
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¢unupoBats ¢ IpHUMEHEHHEM cIIoco00B Ha ocHOBe adduHHOCTH. Hanpumep, Oenku-muimenu ¢ adUHHBIMH
MeTKamu (Hanpumep, noiau-His-MeTkaMu) MOXKHO MPeIBapUTEIbHO HHKYOHPOBATh C HACHIIAIONICH KOHIICHTPA-
el oHOTO WK OoJlee KaHAMIATHBIX coenuHeHui. [locnenyromas addruHHas OYUCTKA U UACHTU(DUKAIINAS CO-
eIMHEeHNH (HaIpuMep, 3a CUET MCIOJIB30BaHUs METKH-UACHTH(PUKATOpa) OYAYT 00ecIedynBaTh HACHTH(DUKAITUIO
COEIMHEHUH, KOTOPHIE CBA3BIBAIOTCS C OCIKOM-MHIICHBIO.

benku-mumenu.

Benok-mumens (HampuMep, OEIOK-MHUIIEHh YYKAPHOT, TaKOW KakK OeIOK-MHIICHb MIIEKOIHTAIONINX WITH
0eIIOK-MUIIIeHb TPUOOB, WM OCIOK-MHUIICHD MPOKAPUOT, TAKOH KaK OEIOK-MHIICHb OAKTEpHi) MPEICTABIISET
co0oi1 OeoK, KOTOPBIi OIoCpeayeT pa3BUTHE OOJIC3HEHHOTO COCTOSHHMS MIIM CUMIITOMa OOJIE3HEHHOTO COCTOSI-
Hus. Takum oOpa3om, TpeOyeMbIid TepaneBTHYCCKUI 3(PPEeKT MOKET OBITh JOCTHTHYT IYyTEM MOJYJTHPOBAHUS
(TIOAaBNCHMS WK TIOBBIIICHHS ) €70 AKTUBHOCTH.

Benku-MurieHn MOTYT OBITh BCTPEYAONIUMUCS B MPHPOJIC, HATIPUMED, TUKOTO THIA. B kadecTBe ambTep-
HATHBEI, OCIOK-MUIICHb MOXET OTIMYATHCSA OT OEJKa IUKOTO THMA, HO COXPAHATh OMOJOTMYECKYIO (DYHKIIUIO,
HanpuMep, OyIydH ajuIeIbHBIM BApUAHTOM, CIUIAHC-MYTaHTOM WIIM OMOJIOTHYCCKH aKTHBHBIM (DParMeHTOM.

CorylacHO HEKOTOPBIM BapHUaHTaM OCYIIECTBICHHUS OSIOK-MHUIIICHD TPEACTABIICT cO00H GepMeHT (Hampu-
Mep, kuHa3y). CorimacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHS OCIOK-MHIICHb MPEACTABIsIET cOO0M TpaHc-
MeMOpaHHbI Oenok. CormacHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS OEJIOK-MHINEHb UMEET CTPYKTYpPY B
Buze cynepcrmpaini. CorilacHO OmpeneNeHHBIM BapHaHTaM OCYIIECTBICHUS OEIOK-MHUIIECHb NPEACTaBIIET CO-
001f 0TMH U3 OEITKOB JUMEPHOTO KOMILIEKCA.

CoryiacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHHS OSITOK-MHUIIICHD MPEACTABIISET COOOM:

I'Tdaszy, takyro kak DIRAS1, DIRAS2, DIRAS3, ERAS, GEM, HRAS, KRAS, MRAS,
NKIRAS1, NKIRAS2, NRAS, RALA, RALB, RAPIA, RAP1B, RAP2A, RAP2B, RAP2C,
RASD1, RASD2, RASL10A, RASL10B, RASL11A, RASL11B, RASL12, REM1, REM2,
RERG, RERGL, RRAD, RRAS, RRAS2, RHOA, RHOB, RHOBTB1, RHOBTB2, RHOBTRBS3,
RHOC, RHOD, RHOF, RHOG, RHOH, RHOJ, RHOQ, RHOU, RHOV, RND1, RND2, RND3,
RACI, RAC2, RAC3, CDC42, RABIA, RABIB, RAB2, RAB3A, RAB3B, RAB3C, RAB3D,
RAB4A, RAB4B, RABSA, RABSB, RAB5C, RAB6A, RAB6B, RAB6C, RAB7A, RAB7B,
RAB7L1, RAB8A, RAB8B, RAB9, RAB9B, RABL2A, RABL2B, RABL4, RAB10, RAB11A,

RABI1B, RAB12, RABI13, RABI4, RAB15, RAB17, RABIS, RABI9, RAB20, RAB2I,
RAB22A, RAB23, RAB24, RAB25, RAB26, RAB27A, RAB27B, RAB28, RAB2B, RAB30,

RAB31, RAB32, RAB33A, RAB33B, RAB34, RAB35, RAB36, RAB37, RAB38, RAB39,
RAB39B, RAB40A, RAB40AL, RAB40B, RAB40C, RAB41, RAB42, RAB43, RAP1A, RAPIB,
RAP2A, RAP2B, RAP2C, ARF1, ARF3, ARF4, ARF5, ARF6, ARL1, ARL2, ARL3, ARLA,
ARLS, ARL5C, ARL6, ARL7, ARLS, ARL9, ARL10A, ARL10B, ARL10C, ARL11, ARLI3A,
ARLI3B, ARL14, ARL15, ARL16, ARL17, TRIM23, ARL4D, ARFRP1, ARLI3B, RAN,

RHEB, RHEBLI1, RRAD, GEM, REM, REM2, RIT1, RIT2, RHOT1 umun RHOT2.
CormacHo HCKOTOPBIM BapUaHTaM OCYIICCTBJICHUSA OCIOK-MUIIICHE mpeaAcCTaBJIACT coboit 6€J'IOK, AKTHUBH-

pytouuit ['Tdazy, Takoit kak:
NF1, IQGAP1, PLEXIN-BI, RASALI, RASAL2,

ARHGAPS, ARHGAPS, ARHGAP12, ARHGAP22, ARHGAP25, BCR, DLC1, DLC2, DLC3,

GRAF, RALBPI, RAPIGAP, SIPAl, TSC2, AGAP2, ASAPl uma ASAP3.
CoriacHO HEKOTOPBIM BapHaHTaM OCYILECTBICHHs OeJIOK-MHIICHb HPENCTAaBIsIET co00i (akTop oOMeHa

TYaHHHOBBIX HYKJIE€OTHJOB, TAKOU KaK:
CNRASGEF, RASGEF1A, RASGRF2, RASGRPI,

RASGRP4, SOS1, RALGDS, RGL1, RGL2, RGR, ARHGEF10, ASEF/ARHGEF4, ASEF2,
DBS, ECT2, GEF-HI, LARG, NET1, OBSCURIN, P-REX1, P-REX2, PDZ-RHOGEF, TEM4,
TIAM]1, TRIO, VAV1, VAV2, VAV3, DOCK 1, DOCK2, DOCK3, DOCK4, DOCKS, DOCK 10,

C3G, BIG2/ARFGEF2, EFA6, FBX8 wumu GEP100.
CoriacHO ompezeNieHHBIM BapHaHTaM OCYIIECTBJICHUsS O€JIOK-MHUIICHb MPEICTaBIsIeT cO00i OeoK ¢ Jo-
MEHOM, OTBEYAOIINM 32 OEJI0K-0eNKOBbIE B3aUMOICHCTBHUS, TAKMM KaK:

-20 -



042768

ARM; BAR; BEACH; BH; BIR; BRCT; BROMO; BTB;
C1; C2; CARD; CC; CALM; CH; CHROMO, CUE; DEATH; DED; DEP; DH; EF-pyxa; EH,
ENTH; EVH1, F-box; FERM; FF; FH2; FHA; FYVE; GAT; GEL; GLUE; GRAM; GRIP; GYF;
HEAT; HECT; IQ; LRR; MBT; MH1; MH2; MIU; NZF; PAS; PB1; PDZ; PH; POLO-Box; PTB;
PUF;, PWWP; PX; RGS; RING; SAM; SC; SH2; SH3; SOCS; SPRY; START, SWIRM; TIR;
TPR; TRAF; SNARE; TUBBY; TUDOR; UBA; UEV; UIM; VHL; VHS; WD40; WW; SH2;
SH3; TRAF; 6pomonomen i TPR.

CornacHO HEKOTOPBIM BapUAHTaM OCYILICCTBIICHUS OCIOK-MUIICHb MPECTABISIET CO00H OEIOK TEeIIOBOrO
mioka, takoi kak Hsp20, Hsp27, Hsp70, Hsp84, anpda-B-kpucrammmn, TRAP-1, hsfl win Hsp90. Cormacao
OTIpENICIICHHBIM BapHaHTaM OCYIICCTBICHUS OCIOK-MHIICHb MPEICTABIACT COOO HOHHBIN KaHaj, TaKOM Kak
Cav2.2, Cav3.2, IKACh, Kvl.5, TRPA1, NAv1.7, Navl.8, Navl.9, P2X3 wim P2X4. CornacHO HEKOTOPHIM Ba-
pUaHTaM OCYIIECTBIICHUSI OCOK-MHIIEHD MPEACTABIIIECT CO00H OENOK, UMEIOIUN CTPYKTYPY B BHE CYIEPCITH-
pamu, Ttakoii kak remuHuH, SPAG4, VAVI1, MADI1, ROCKI1, RNF31, NEDP1, HCCM, EEAIl, BumeHrtuH,
ATF4, Nemo, SNAP2S5, cunrakcun la, FYCOI1 numm CEP250. CormacHo omnpeneneHHbBIM BapuaHTaM OCYIIIECTB-
nieHus OeJIOK-MHUIIIEHb TPEACTABIISIET COO0M KMHA3Y, TAaKYIO KakK:

ABL, ALK, AXL, BTK, EGFR, FMS, FAK, FGFRI, 2, 3, 4, FLT3,

HER2/ErbB2, HER3/ErbB3, HER4/ErbB4, IGFIR, INSR, JAKI, JAK2, JAK3, KIT, MET,
PDGFRA, PDGFRB, RET RON, ROR1, ROR2, ROS, SRC, SYK, TIEl, TIE2, TRKA, TRKB,
KDR, AKT1, AKT2, AKT3, PDK1, PKC, RHO, ROCK1, RSK1, RKS2, RKS3, ATM, ATR,
CDK1, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDKS8, CDK9, CDK10, ERK1, ERK2,
ERK3, ERK4, GSK3A, GSK3B, INK1, INK2, JNK3, AurA, ARuB, PLK 1, PLK2, PLK3, PLK4,

IKK, KINI1, cRaf, PKN3, c-Src, Fak, PyK2 unu AMPK.

CorylacHO HEKOTOPBIM BapHaHTaM OCYIIECTBIIECHUS OElIOK-MHIIEHb MPEAcTaBseT coboit gocdarasy, Ta-
kyto kak WIP1, SHP2, SHP1, PRL-3, PTP1B umu STEP. CormnacHo onpeneneHHBIM BapHaHTaM OCYIIECTBICHUS
OeITOK-MUIIICHb TPECTaBIsIeT co00i YOUKBUTHH-TUTa3y, Takyto kak BMI-1, MDM2, NEDD4-1, 6eta-TRCP,
SKP2, E6AP nwmu APC/C. CoriacHO HEKOTOPHIM BapHWaHTaM OCYIIECTBICHHS OEIOK-MHIIEHb MPEICTaBISAET
co00ii MOIU(PHUKATOP/PEKOHCTPYKTOP XPOMATHHA, TAKOH KaK MOTUPHKATOP/PEKOHCTPYKTOP XPOMATHHA, KOJIH-
pyemsrii resom BRG1, BRM, ATRX, PRDM3, ASHIL, CBP, KAT6A, KAT6B, MLL, NSD1, SETD2, EP300,
KAT2A i CREBBP. CornacHo HEKOTOPEIM BapHaHTaM OCYIIECTBICHHSI OEJIOK-MHUIICHb MPEJCTaBIsIET COO0H
(hakTOp TPAHCKPUIIIINHU, TAKOH KaK (PaKTOp TPAHCKPHUIIINH, KOIUPYEMEIH TCHOM:

EHF, ELF1, ELF3, ELF4,

ELF5, ELK1, ELK3, ELK4, ERF, ERG, ETS1, ETV1, ETV2, ETV3, ETV4, ETVS, ETV6, FEV,
FLI1, GAVPA, SPDEF, SPIl, SPIC, SPIB, E2F1, E2F2, E2F3, E2F4, E2F7, E2F8, ARNTL,
BHLHAI15, BHLHB2, BHLBHB3, BHLHE22, BHLHE23, BHLHE41, CLOCK, FIGLA, HASS,
HES7, HEY1, HEY2, ID4, MAX, MESP1, MLX, MLXIPL, MNT, MSC, MYF6, NEUROD2,
NEUROG2, NHLHI, OLIG1, OLIG2, OLIG3, SREBF2, TCF3, TCF4, TFAP4, TFE3, TFEB,
TFEC, USF1, ARF4, ATF7, BATF3, CEBPB, CEBPD, CEBPG, CREB3, CREB3L1, DBP, HLF,
JDP2, MAFF, MAFG, MAFK, NRL, NFE2, NFIL3, TEF, XBP1, PROX1, TEAD1, TEAD3,
TEAD4, ONECUT3, ALX3, ALX4, ARX, BARHL2, BARX, BSX, CARTI, CDXI, CDX2,
DLX1, DLX2, DLX3, DLX4, DLX5, DLX6, DMBX1, DPRX, DRGX, DUXA, EMX1, EMX2,
EN1, EN2, ESX1, EVXI, EVX2, GBX1, GBX2, GSC, GSC2, GSX1, GSX2, HESX1, HMXI,
HMX2, HMX3, HNF1A, HNF1B, HOMEZ, HOXA, HOXA10, HOXA 13, HOXA2, HOXAB13,
HOXB2, HOXB3, HOXB5, HOXC10, HOXC11, HOXC12, HOXC13, HOXD11, HOXDI2,
HOXD13, HOXDS, IRX2, IRX5, ISL2, ISX, LBX2, LHX2, LHX6, LHX9, LMX1A, LMXIB,
MEIS1, MEIS2, MEIS3, MEOX1, MEOX2, MIXL1, MNX1, MSX1, MSX2, NKX2-3, NKX2-8,
NKX3-1, NKX3-2, NKX6-1, NKX6-2, NOTO, ONECUT1, ONECUT2, OTX1, OTX2, PDXI,
PHOX2A, PHOX2B, PITX1, PITX3, PKNOX1, PROP1, PRRX1, PRRX2, RAX, RAXLI,
RHOXF1, SHOX, SHOX2, TGIF1, TGIF2, TGIF2LX, UNCX, VAX1, VAX2, VENTX, VSXI1,
VSX2, CUX1, CUX2, POUIF1, POU2F1, POU2F2, POU2F3, POU3F1, POU3F2, POU3F3,
POU3F4, POU4F1, POU4F2, POU4F3, POUSF1P1, POU6F2, RFX2, RFX3, RFX4, RFXS,
TFAP2A, TFAP2B, TFAP2C, GRHL1, TFCP2, NFIA, NFIB, NFIX, GCM1, GCM2, HSF1,
HSF2, HSF4, HSFY2, EBF1, IRF3, IRF4, IRF5, IRF7, IRFS, IRF9, MEF2A, MEF2B, MEF2D,
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SRF, NRF1, CPEBI, GMEB2, MYBL1, MYBL2, SMAD3, CENPB, PAXI, PAX2, PAXO,
PAX3, PAX4, PAX5, PAX6, PAX7, BCL6B, EGR1, EGR2, EGR3, EGR4, GLIS1, GLIS2, GLI2,
GLIS3, HIC2, HINFP1, KLF13, KLF14, KLF16, MTF1, PRDM1, PRDM4, SCRT1, SCRT2,
SNAL2, SP1, SP3, SP4, SP8, YY1, YY2, ZBED1, ZBTB7A, ZBTB7B, ZBTB7C, ZIC1, ZIC3,
ZIC4, ZNF143, ZNF232, ZNF238, ZNF282, ZNF306, ZNF410, ZNF435, ZBTB49, ZNF524,
ZNF713, ZNF740, ZNF75A, ZNF784, ZSCAN4, CTCF, LEF1, SOX10, SOX 14, SOX15, SOX18,
SOX2, SOX21, SOX4, SOX7, SOX8, SOX9, SRY, TCF7L1, FOX03, FOXB1, FOXC1, FOXC2,
FOXD2, FOXD3, FOXG1, FOXI1, FOXJ2, FOXJ3, FOXK1, FOXL1, FOXO1, FOX04, FOXO6,
FOXP3, EOMES, MGA, NFATS, NFATC1, NFKB1, NFKB2, TP63, RUNX2, RUNX3, T, TBR1,
TBX1, TBX15, TBX19, TBX2, TBX20, TBX21, TBX4, TBX5, AR, ESR1, ESRRA, ESRRB,
ESRRG, HNF4A, NR2C2, NR2E1, NR2F1, NR2F6, NR3C1, NR3C2, NR4A2, RARA, RARB,

RARG, RORA, RXRA, RXRB, RXRG, THRA, THRB, VDR, GATA3, GATA4 unu GATAS;
nin C-myc, Max, Stat3, agporeHossrii perenrrop, C-Jun, C-Fox, N-Myc, L-Myc, MITF, Hif-1-ansda,
Hif-2-aneda, Bel6, E2F1, NF-kamma B, Stat5 unm ER (koakr.). CormacHo onpeneneHHbIM BapHaHTaM OCYIIECT-
BIICHUS OEJIOK-MHIIIEHb TPEICTABISET COOO:
TrkA, P2Y 14, mPEGS, ASK1,
ALK, Bcl-2, BCL-XL, mSIN1, RORyt, IL17RA, elF4E, TLR7 R, PCSK9, IgE R, CD40, CD40L,
Shn-3, TNFR1, TNFR2, IL31RA, OSMR, IL-12 Gera 1, 2, Tau, FASN, KCTD 6, KCTD 9, Raptor,

Rictor, RALGAPA, RALGAPB,

YJICHBI CEMEHCTBa aHHEKCHHA,

BCOR, NCOR, Gera-kaTeHuH,
AAC 11, PLD1, PLD2, Frizzled 7, RaLP, MLL-1, Myb, Ezh2, RhoGD12, EGFR, CTLA4R,
GCGC (koaxT.), apmmonextns R2, GPR 81, IMPDH2, IL-4R, IL-13R, IL-1R, IL-2-R, IL-6R, IL-
22R, TNF-R, TLR4, Nrlp3 unu OTR.

Crioco0b!I BUPTYaJIbHOTO CKPUHHHTA.

COop aHHBIX U MMOJYYCHHE CTATUCTHKHU.

CornacHO HEKOTOPHIM BapUaHTaM OCYIICCTBIICHUS CTaJusi CIIOCOOOB BUPTYadbHOTO CKPHHUHra MO Ha-
CTOSIIEMY M300pETeHUIO BKIII0YAeT cOOp JaHHBIX, MOJMYUYCHHBIX B PE3yNbTaTe SKCIEPUMEHTa MO OTOOPY B OT-
Homennu JIHK-komupyemoit 6ubmmoreku (HampuMep, SKCIIEpUMEHT Ha OCHOBe ad(@UHHOCTH), B OTHOIICHUH
Oenka-MumieHu. JJaHHBIE MO 0TOOPY CYUTHIBAIOTCS B BUE mocienoBaTenbHocTer JJHK, koToprie 3aTem o0bean-
HSIOTCSI B CTATHCTHYECKWE JAaHHBIE, HAIpUMep, MOJCUeT IHocienoBaTenbHocTel. OObeIMHEHNE B CTaTHCTHYC-
CKHE JIaHHBIE OCHOBEBIBACTCS Ha TPYNIHPOBAHUU COBOKYITHO KOAMPYEMBIX COCIWHEHHH, HAIIpUMeEp, Mpearoia-
raeMoOW XUMHYECKOH CTpYKTYphl, Komupyemont JIHK (ypoBeHb 3K3eMITISApA) MIIM YaCTUIHOHN MOACTPYKTYPHI Ta-
KOTO KOJUPYEMOTO XUMHUYECKOTO BelecTBa (YPOBEHb MOHO-, M- WM TPUCUHTOHA). OmpeeseHue Toro, CBsI3bI-
BaeTCs JIU COCAMHEHHE WM YaCTHYHOE COCIMHCHHUE C MUIICHBIO (CBSA3YIOIIAs MOJICKYJIa), BBIMOMHSIOT C IIPUME-
HCHHEM TPaHUYHBIX 3HAYCHUH I CTATHCTUKH, OTYYCHHOW 10 pe3yabTaTaM CCKBEHHPOBAHUS, U3 OIHOTO WA
bonee ycnoBuii or6opa. OT MIUIMOHOB J0 ACCATKOB (MM AK€ COTEH) MUJUTUOHOB ITOCIICA0BATCILHOCTEH MIPH-
MEHSIOT Ha YCIIOBHE OTOOpa C IeTbi0 cOOpa 3HAYMMBIX CTATUCTHYCCKHX 3HAUCHHM, OTPAXKAFOIIUX UCTHUHHOE
JIeKalee B OCHOBE CBSI3BIBAHUE Majlas MOJIEKyia/0eIoK.

MamwuHHOE 00yUYeHHeE.

CrocoObl MAITUHHOTO OOYYEeHHS W3BECTHBHI B JIAHHOW 00JIACTH, HAIPUMEpP, HEOTPAHNUHUBAIOIINAE CIIOCOOBI
MaIIMHHOTO 00y4YeHHs BKIIOYAIOT MOJXOAbI Ha OCHOBE MPHUMEHEHHSI HAMBHOTO 0alieCOBCKOTO KiIacCU(pHKATOpa,
Random Forest, nepeBo NpuHATHS pEICHUH, METOJI OMTOPHBIX BEKTOPOB, TIOJXOIbI HA OCHOBE MPUMEHEHMSI HE-
POHHBIX CeTell U TIIyOoKoe o0ydeHue.

CornacHO HEKOTOPBIM BapHaHTaM OCYIICCTBICHUSA KAXAYIO CAMHUIYY NAaHHBIX W3 CTAIWH cOOpa JaHHBIX
TMPUMEHSIOT JUIsi 0O0y4YCHHS alrOPUTMa MAIIHHHOTO oOyueHUs. Kaxmas enmuHUIA JaHHBIX BKIIIOYAeT MHPOpMa-
U0, MOJYYCHHYIO HAa OCHOBE MOJICKYJSIPHOW CTPYKTYpPBHI COCTUHEHHUs (MOJHOTO ik yactuynoro) u3 JJHK-
KOJUPYeMOl OMOIMOTCKH U aCCONMUPOBAHHBIX CTATHCTUYECKUX IAHHBIX MO pe3ysibTaTaM OJHOTO WM Oolee
IKCIEPUMEHTOB 10 0TO0pPY. CTPYKTYpa MPUMEHSETCS IS MOJYYSHHS YUCIOBBIX BXOJHBIX JTAHHBIX (BBIYHCIICH-
HBIC XUMHYCCKHE CBOMCTBA, HAIIPUMED, MOJICKYIIsIpHas Macca, cLogP) u MBOMYHBIX CTpOK (HAmpuMep, XUMUYe-
ckue GUHTEPIIPUHTHI, KOTOPhIE COOTBETCTBYIOT aTOMaM, TPYIIIIaM aTOMOB M CBSI3HOCTH B TIpeeIaxX CTPYKTYPHI).
Takue BBIYHCICHHBIE NAaHHBIE O MOJEKYJIaX HMPUMEHSIOT B KadeCTBE BXOJHBIX CTOJIOIOB [T OOY4eHHS airo-
pUTMa MaIIMHHOTO OOYYEHHUS W BEHIIOIHEHUS HUM Ipeacka3anusi. CorjacHO HEKOTOPHIM BapHAHTaM OCYILECTB-
JICHHUSI MOJIENb TIOCTPOCHA TaK, YTO TPEOYIOTCSA TONBKO Te BXOIHBIC HaHHBIE, KOTOPHIEC MOTYyUCHBI HEITOCPEICT-
BEHHO Ha OCHOBE CTPYKTYPHI MOJEKYIbl. COrllacCHO HEKOTOPHIM BapHaHTaM OCYIIECTBICHHUS C IIOMOIIBIO JIFO00H
CTPYKTYPHI, IJI1 KOTOPOH MOTYT OBITh BBIYHCIICHBI TaKWe (PHHTEPIPUHTHI M CBOWCTBA, MOXKHO TOJIYYHTH TPEI-
CKa3aHUeE.
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CoriacHO HEKOTOPBIM BapHaHTaM OCYILECTBIICHUS JONOJIHUTEIbHBIE CTPYKTYPHBIC IIPONU3BOJHbIE COCIH-
HEeHHS (HAIpUMep, OCHOBHOW aHAIW3, MPH KOTOPOM YIANISIOTCS OOKOBBIC IIETICH) MOXHO MPUMEHSTH JJIS MOITY-
YeHHs JOTOJTHHUTENBHBIX PacueToB (PMHTEPIIPUHTOB W CBOMHCTB, WM albTCPHATHBHBIX CTPYKTYPHBIX (hHUHTEp-
MPUHTOB, TPUMEHSIEMBIX [T 00yUCHHS U TIpeICKa3aHusl.

CornacHO HEKOTOPBIM BapHaHTaM OCYIICCTBIICHHS JaHHBIC, TOydYeHHBIE B Pe3yIbTaTe OJHOTO WK Oojiee
ot6opoB B otHomIeHnn JIHK-komupyemoii OMOGIMOTEKH, TPUMEHSIOT JJI OLIEHKH TOTO, CYUTAETCS JIM MOJICKYJia
MIPUMEPOM CBSI3YIOIIEH MOJIEKYJIBI (TIOJOKUTENBHBIN pe3ybTaT), MOJICKYJIbI, HE SBISIONICIHCS CBA3YIOMIeH (0T-
pHUIIATENBHBIA pe3ybTaT) WM HE crenu(UUecKoil CBA3YIOIEH MOJEKYJbl (OTPHIATEIbHBINA Pe3yNbTaT). XOTs
oreHKa (TIOJOKHUTENbHAS WM OTPHUIIATENIbHAS) OCHOBBIBACTCS HAa TIOBCIACHUU KOAUPYEMBIX MOJICKYIN IO MCHB-
meit Mepe B ogHoi BIOOpKe n3 JIHK-kommpyemoit OMOIMOTEeKH, sl OLEHKH MOJIOKUTEIBHBIX W OTPUIATENb-
HBIX KJIACCHU(HKANNN, MPUMEHACMBIX [UIS OOYUYCHUs, MOKHO MPHUMCHATH TOMOJHUTCIBHYI0 WH(DOpPMAIUIO 3
JIPYTUX UCTOYHHUKOB. ClielyeT OTMETUTB, YTO CTPYKTYpa MOJIEKYJI, O KOTOPBIX N3BECTHO, YTO OHH OBLIM CHHTE-
3UpOBaHbl B OHONIMOTEKE, HO HE XapaKTepH3YIOTCS KaKHMH-THOO0 TOACYETaMHU B pe3ylbTaTe CEKBEHHPOBAaHMS,
paccMarpuBacTCsl B KaueCTBE OTPHIATCIBHBIX MPUMEPOB Mpu 00ydeHHU. COrTacHO HEKOTOPBIM BapHaHTaM
OCYILIECTBIICHHS B MACCUBHI JAHHBIX BKJIIOUEHBI MTOJIOKHUTEIbHBIE KOHTPOJH. HanmpumMep, MOTYT OBITh BKITIOUESHBI
JAHHBIC 110 CBS3BIBAIONINM B3aUMOJCHCTBHUAM ISl COSAMHEHUH C M3BECTHBIMHU MOKa3aTesiMu a(GUHHOCTH CBSI-
3BIBAHUS (HATIPHMEP, N3BECTHBIX HHTHOUTOPOB MIIM €CTECTBCHHBIX JINTAHIOB) B OTHOIICHUH OelTKa-MHIICHH.

CornacHO OZHOMY BapHaHTy OCYIIECTBIICHHS OIIEHKA CBSI3BIBAHUS JJISI BXOJHOW MOJIEKYJIBI OCYIIECTBIS-
€TCSl TIOCPEACTBOM BBISBIICHHS CTAaTHCTHYECKH 3HAYMMOTO oOorameHHs (yBETWYEHHBIH IMOJCYET MOCIeI0Ba-
TEJIHHOCTEH) B BBIOOpKE, copepkamiell Oenmok-muimieHb. OOoraieHne B KOHTPOJBHOM YCIOBHH, TAe OElIoK-
MUIIICHh HE BKJIIOYCH, TAKXKE MPUMCHSIOT JUIS OICHKH CICIU(PUYHOCTH CBSI3bIBaHUA. Takoe yciaoBue Oyaer
00BIYHO BKIIFOYATH CMOJTY, IPHUMEHSACMYIO JUTS 3aXBaTa Oelika B X0J/e 0TOopa, Ho Oe3 mobaBneHus Oenka. J{omoi-
HUTEIBHYIO HHGOPMAIIMIO MOXHO MIPUMEHATH MPU OMPEACICHUN TOTO, YTO KOHKPETHAS MOJICKYJIa WU 4acTUY-
Hasl MOJICKYJIa TIOMEYCHA KaK IMOJIOKHUTEIbHAS, HAPUMEp, 000TaIlleHUEe WM OTCYTCTBHE OOOTAIllCHHs MPH J0-
MOJTHHUTEIBHBIX YCIOBHSAX WM TPU OTOOpE B OTHOLICHUU POJCTBEHHBIX OCNKOB. Takke MOXHO MPUMEHSITH WH-
(hopMmarmio, OXY4eHHYIO B Pe3ysbTaTe 0TOOpa B OTHOIICHWHU psAfa HEIEJCBBIX OCIKOB, HAIpPUMEp, MTOJICYET
o0rIero Kojam4yecTBa OEIKOB, B OTHOUIICHWH KOTOPHIX OBLIO IMOKa3aHO, YTO JaHHAS MOJIEKYJIa MM YacTUYHAsS
MOJIEKyJIa XapakTepu3yercs: oborameHueM B BeiOopke. Hampumep, BrIsiBIeHNE 00OTaIIeHNs] JAHHOW MOJICKYJIBI
B OTHOIICHWH HECKOJIBKHUX JOTOTHUTENFHBIX MHUIICHEH B 0aze MaHHBIX MOXKET O00YCIIaBIMBATH OTPHIIATEIFHOE
OTIpe/ieNIeHHE BBULY OTCYTCTBUS CIICITU(PIIHOCTH.

IIpencraBnenus MoJeKy.

CornacHO HEKOTOPHIM BapHaHTaM OCYILECTBJICHHsS HACTOSIIETO HM300pETeHUsS! NPENCTABICHHUS MOJIEKYI
TNPUMEHSIOT JUIS TIOJTYYCHHUS PacueTOB B OTHOIICHHUU TPEAIONIATacMOr0 CBSA3bIBaHUA. [IpeiCcTaBICHUS] MOJICKYJT
BKJIIOYAIOT, HAlpHuMep, TOIOJOTHYECKHE IPEACTABICHUS, 3JEKTPOCTATHYECKUE IIPENICTAaBICHHs, IeOMeTpuye-
CKHE TPE/ACTABIICHUS WM KBAaHTOBO-XUMUYECKHUE IPEACTaBICHUS. TOIMOIOTHYECKHE NMPEACTaBICHUS MOTYT OC-
HOBBIBAThCS HA aTOMax, JJIEMEHTAX TOIOJIOTHH WIHM (PYHKIMOHAIBHBIX TPYIIIaX W WX CBSI3HOCTH (HAIpUMeEp,
(bUHTepTIPUHTEI, TAOJIHIBI CBI3HOCTH, MOJICKYJISIPHAS CBS3HOCTH W/WIIU MPEACTABICHUS B BHAC MOJCKYJISPHBIX
rpaoB). DIEKTPOCTATHIECCKHE MPEICTABICHNS BKIIOYAIOT, HAIIPUMEp, SJICKTPOHHBIE CBOMCTBA NOBEPXHOCTEH.
T'eoMeTpuUeCcKMMH TIPEIICTABICHUSIME SIBIISTIOTCS, Hampumep, dhapmaxodopsl, hapmako@opHble GUHTESPIPHUHTHI,
(hUHTEpTIPHHTHI HA OCHOBE (POPMBI W/MIIA MOJIEKYJISIPHBIE KOOPIMHATHI B TPEXMEPHOM IPOCTPAHCTBE HA OCHOBE
aTOMOB, SJIEMEHTOB TOTIOJIOTHH WK (YHKIHMOHANBHBIX Tpym. COorjlacHO HEKOTOPHIM BapHaHTaM OCYIIECTBIIC-
HUS TPUMEHSIOT KBAaHTOBO-XMMHUYECKHE TpencTaBieHus. CoriacHO HEKOTOPHIM BapHAaHTaM OCYIIECTBICHHUS
AJIEKTPOHHBIMU MPEICTABICHISIMA MOJICKYJ SBISIOTCS XUMHYCCKHIE (PUHTCPIIPHHTHL.

CornacHO HEKOTOPHIM BapUAHTaM OCYIICCTBIICHUS CTaIusi CIIOCOOOB BUPTYadbHOTO CKPHHUHra IO Ha-
CTOSIIIEMY M300PETEHHUIO BKIIOYACT MOIyYCHHE XMMUYECKUX (PUHTEpIPUHTOB KaK ISl COCOUHEHUH, ISl KOTO-
PBIX OBUTH MTOJYYCHBI JAHHBIC IO CBS3BIBAIONINM B3aUMOICHCTBUAM, TaK U IS KAHAUAATHBIX COCIMHCHUH. Xu-
MHYecKre (PHMHTEPIPUHTH MOTYT OBITH ITOJIyYEHBI C IPUMEHEHHEM JIF0OOT0 M3BECTHOTO B JTaHHOW 0o0JyacT cro-
coba, nanpumep, ECFP6, FCFP6, ECFP4, MACCS wuau crnocoOoB moiydeHus (GHUHrepnpuHTOB Mopra-
Ha/KOJIBIIEBBIX (PMHTEPIPUHTOB. XUMHUIECKHEe (DUHTEPIPUHTHI 3aTeM aHATU3UPYIOT U MACHTU(UKAIINHN TaT-
TEPHOB, HANpUMeEp, UACHTH(PHUKANNN CTPYKTYPHBIX MPU3HAKOB, KOTOPHIC OOYCIIABIMBAIOT IMOBHIIICHHYIO WM
TOHIKEHHYIO CITOCOOHOCTH K CBSI3BIBAHMIO C OelKOM-MHIIeHbI0. MHpopMmanus, moiydeHHas B pe3yibTare
CpaBHEHHSI XUMHUYECKUX (PMHTEPHPUHTOB i OOJIBIIOTO YHCIAa COSIWHEHHWH, HampuMmep, MO MEHBIIeH mepe
250000 MoteKys, MOKHO MPUMEHSTH ISl YBETUYCHUS TOYHOCTA B OTHOIICHWH TOJYYEHHBIX MPEATIONaraeMbIX
CBSI3BIBAIOIINX B3aUMOJCHCTBUH, B OTIMYHE OT CPAaBHEHUS XUMHUECKUX (PMHTEPIIPUHTOB I MEHBIIIETO YHCIIa
coenuHeHui, Hanpumep, A0 100000 coenunenuii. CornacHO HEKOTOPHIM BapHaHTaM OCYILIECTBICHUS XMMUYE-
CKHe (PMHTepIPUHTHI IPUMEHSIOT B 3TOM CIOCO0€ B KaUeCTBE EPBUYHOM MHPOPMAINH U MAlIHHHOTO 00y4e-
HUSL.

Hanpumep, mpumep oOyuaromiero Habopa BXOJHBIX JaHHBIX Ul 8-OUTHOTO (PMHTEPIIPUHTA MOXKET BKITIO-
YaTh:
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Cronbery st
Burer punrepnpunTa o 6y‘{eHI/IHH A
Cesi3biBaeT
ID 1({2]13[4]|5|6]|7]|8]| 6enok?
Coenunenue 1 1{fofof1f{1]Oo]1]1]|T
Coenunenue 2 11110(0]JO0JO|1]1]|F
Coenunenne 3 1{1{O0f1[1]0|O|O]|F
Coennnerane4 | 00| 1|1|1|O0f1]O|F
Coenunenue 5 1f1f1f1]1]0]0]|1]|T
Coenunenne 6 | 1|10|0|0|O|O|O]|1]|F

@OuHrepnpuHT SBISIETCS NPEICTABICHHEM XMMHUYECKHX OOBEKTOB. MalmHHOE O0ydeHHE BBHIMTOIHSICTCS
MyTEeM 3aJlaHusl CTPOK JJIsl OOYUEHUs], T.€. KaKIOTO COSIUHEHHS CO CTONONaMH, T.e. ONTaMu (PUHI'CPIIPHHTOB H
CTOJIOLIOB [UIsl OOYYEHHs, B KOTOPBIX YKa3aHO, YTO 3TOT MPUMEP SBISIETCS IOJIOKHUTENBHBIM WM OTPULATEINb-
HBIM.

Anropurmbl (RF, HauBHBIN OaliecOBCKUH KilacCUpUKATOp, TIIyOOKoe oOyueHne, HEHpOHHBIE CETH U T...)
paboTaroT IMyTeM IOUCKAa MATTEPHOB, KOTOPHIE KOPPEIHPYIOT ¢ MCTHHHBIMH WM JIOXKHBIMH OIIPENCICHUSIMH.
Takue maTTepHbI MOTYT BKIIIOYATh OJUH WK Oosiee 6uToB. OHM MOTYT OBITh OOHAPYXKEHBI ITyTEM TPSIMOTO aHa-
JM3a CTaTHUCTUKK (HalpuMep, HauBHBIA OaliecoBckuii Kinaccudukarop, Random Forest) winu mocpeactBom sM-
MUPUYECKOH 0OPATHOM CBSI3M OT M3MEHSIONIMXCS apaMeTPOB MOJIEIH (HanpuMep, HeHpOHHAs CETh).

Jlpyroii moxon, KOTOpPBIH MOXXHO HPHUMEHSTH, 3aKIIOYacTCs B JI00ABJICHWM CTOJIOOB BBIYMCIICHHBIX
cBoiicTB (Hampumep, MW, cLogP, tPSA) B nonosHenue k ¢puHrepnpuHTaM. B 3TOM ciydae anropuTM ManivH-
HOTO 00y4eHHsI MOXKET MCIIOIb30BaTh TAKUE JOIIOJHUTEIILHBIE CTOJOIBI B CBOEM CTATUCTUYECKOM aHAM3€ HIIH
B CBOEM IIOMCKE MapaMeTpoB Mojenu. [IpuMeHenne CBOMCTB B aHAIN3E MOXET 00eCIIeUUTh MOBBIIIEHHE TOYHO-
CTH TIPEJICKa3aHUIl 110 CPABHEHHIO C NPEICKA3aHUEM, BBITOJHEHHBIM 0€3 MPUMEHEHNUS CBOMCTB.

Mornekynbl, B OTHOIICHHH KOTOPBIX BIIOCIEACTBHM OYyJET BBINOJHATHCA MPEJICKa3aHUE B PaMKax 3TOTO
MOAXOMa, TPEICTABICHB TOYHO TaK K€, KaK M MOJIEKYJbI, IIPEACTaBICHHBIE B 00yuaromeM Habope, ¢ TeM oc-
HOBHBIM OTJIMYMEM, 4TO CTOJOEIN AJsi 00ydeHUs, TIOKa3aHHBIN BBIIIE, TENIEPh HEM3BECTCH. MOJIETb TeHEPHPYET
MpeACKa3aHHOE 3HAUCHME JUTA 3allONHEHMSI B CTOJIOLE XapaKTEPUCTHK CBA3BIBaHMA (HAaIpuUMep, CTOOLe mpel-
CKa3aHUS OTHOCHUTEIBHO CBA3bIBaHUA). COTIacHO HEKOTOPHIM BapHAaHTaM OCYINECTBICHUS CTONOEI SBIAETCA
nornueckuM (T/F), kateropuiiHpiM (Hampumep, MOJIEKyJa, HE SIBISIOIIAsiCS CBS3YIOIIEH, KOHKYPEHTHas! CBSI-
3yloIasi MOJICKYJla, HEKOHKYPEHTHasI CBS3YIOIAasi MOJICKYJa) WJIM YUCIOBBIM (HampuMep, MOKaszaTelb, OTpa-
JKAIOLIMH BEPOSITHOCTD JUISl CBS3YIOIIEH MOJIEKYJIBI).

Bute! GpuHrepnprHTa CBolicTBa
Casi3bIBacT
1D 112]13[4]5]6[7]8 MW | cLogP [tPSA | Genok?
Coegunenne 1 | 1|00 1]1[0|1]1] 504 32| 160|T
Coenunenne2 | 1| 1]0[O[OfOf1[1] 612 5,3 94 | F
Coenqunerne3 | 1|10 1]1[0]0]0]| 453 46| 112 |F
Coenmnenne 4 |0|O|1[1[1[0f1[0]| 476 1,71 185|F
Coenpmuenme S | 1| 1|1[1[1[0[0f1] 598 7,11 131 T
Coeaunenne 6 [1]10[0]0[0]0O|0O] 1| 485 3,3 87| F

Monexynpl Ui pencKa3aHusi, BKIOYas TOJNBKO CTOJOIBI (PHHTEPIPUHTOB, MOKHO IPHUMEHATH C MOJe-
JIBIO, CTEHEPUPOBAHHOHN MEPBBIM IPHUMEPOM BEIIIIE.
burs! punrepnpuHTa

ID 1(2|3|4|5]6]7 Casi3pIBaeT 0esok?
Coemnaenne 1 |01 ]OJOf1]O|1|1]?
Coemnnenne 2 |1 (011 [{0]JO|Of1]?

o]

CoenunHenue 3 L1111 ]1]0f0(?

Hwmxe npencTaBieHo WLTIOCTPATHBHOE MPEACKa3aHUe ¢ BXOIHOW MH(OpPMAIUEH, pacIIMpeHHOW ¢ BKITIO-

YCHUCM CBOﬁCTB, KOTOPBIC MOKHO IPUMEHATH C MOACJIBIO, COS,Z[aHHOﬁ BTOPBIM ITPUMEPOM BBIIIC.
Burer ¢puHrepnprHTa CaoticTBa
Casi3biBaeT
D 1
21314(516]7|8| MW |cLogP | tPSA | 6enok?

Coemmuenne 1 (O 1]OfO[1]O[1]|1] 467 541 13517
Coemunenne2 [1[(0f1(1]0|0]0O]|1] 534 1,5 173 17?
Coenunenue 3 11111f1]1]1|{0]0O] 399 45 97 1?

BriBog.
CorylacHO HEKOTOPBIM BapHaHTaM OCYIIECTBICHHS CTeHEPHPOBAHHBIE MOJIETH OyIyT AaBaTh MO0 JBOMY-
HYIO OIIEHKY, YKa3bIBAIOIIYIO, YTO KaHAMIATHOE COSAUHEHHUE SBISCTCS MOJIOKHUTEIBHBIM WM OTPHUIIATEIbHBIM,
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00 OLIEHKY BeposTHOCTH (Hampumep, oT 0 10 1), yKa3bIBaIOIIYIO MPUCBOCHHYIO MOJICIIBIO BEPOSITHOCTh TOTO,
YTO KaHAMJATHOC COCIUHCHHC SBJSICTCS TOJOXKHUTCIBHBIM WM OTPUIATCIBHBIM B OTHOIICHWH aKTHBHO-
cTH/CB3bIBaHMA. Takoe 3HaUeHHE MOXHO 3aTeM MPHUMEHSTD ISl IPUHATHS PEIICHHUS O MPOIOIDKEHUH WIH TIpe-
KpaleHH! 3KCTIEPUMEHTa B OTHOIICHUH JaHHOW MOJEKYNbI (OMHAPHBIA CITydail) Wi Uil Ha3HAYCHUS PUOPH-
TETOB B OTHOIICHWH KaHIUAATHBIX COCTUHEHNH (TTOKa3aTe’Ib BEPOSITHOCTH).

IIpuMmepbI

ITpumep 1.

Jlanuble Mo oTOOpY AN pacTBOpuMOM smokcuaruaponassl (SEH), momydennsie u3 Habopa OHOIMOTEK,
OPUMEHSUTH 111 00ydYeHHsI OJJHOM U3 HECKOJBKUX Mojeiel MammHHOro oOyueHus (Random Forest, HauBHBIN
OaiiecoBCKHI KilacCH(UKATOP WM HEHPOHHAS CETh), a 3aTeM MPUMEHSITN IS pecKa3aHus MOBEICHHS BEIOOD-
KW MOJICKYJI U3 OMOIMOTEK, KOTOPBIC HE OBLTH BKIIOYCHBI B 00yJaromuii Habop, B OTHOIIICHUHM OJTHON U TOH Ke
MUIlleHU. BUOIHOTEeKH, MpUMEHsseMbIe B 00yJaromeM Habope, BKIIOYAIH OMOIMOTEKY JHHEHHBIX TENTHIOB C
25844065 coennHeHUsIMU, OMOIMOTEKY 3-IUKINYECKUX COeAMHEHM mupa3ona ¢ 3976320 coenuHeHHAMH, OHO-
JHOTEKY 2-IUKIMYCCKUX COCIMHEHUH mupuaunaa ¢ 5079459 coequHeHUsIME U OMOTHOTEKY 4-IUKITHICCKUX MaK-
pormkimdeckux coenuHeHnit ¢ 1511399304 coeamnenusmu. bubnanoTeku, mpuMeHseMble B Habope I mpe-
CKa3aHws, BKIOYaIH OWOMMOTEKYy JWHEHHBIX mentuaoB ¢ 221580000 coemuHeHUsSIMH, OHMOMUOTEKY 3-
MUKITUIECKUX COSTUHEHNH mupuauHa ¢ 285917292 coenuHeHUsAMU U OMOIMOTEKY 2-IIUKIMIECKAX COSTUHEHUH
OersuMuaasosna ¢ 1622820 coeqMHEHUSIMA.

Kak mokazano Ha ¢wur. 1, oborameHue CBA3YIONMX MOJIEKYJ HaOJIr01amu B Habope, B OTHOIICHHH KOTOPO-
TO BBIIIOJHSAIN TIpesicka3anue. B 4 kBampaHTax Ha rpaduKe MpencTaBlIeHO MpeACKa3aHne OTHOCUTEIHHO II0JIO0-
JKUTEIBHBIX JTUCUHTOHOB C MPUMEHEHUEM BO3PACTAOIIETO YHCIa OMOIHOTEK (CIeBa HAIIPaBo, cBepxy BHU3). [1o
ocH Y TIpECTaBICHO O00OTAICHUE TIOJI0KHUTEIBHBIX COSIMHEHI B HA00pEe, B OTHOIICHHH KOTOPOTO BBIMTOIHSIIA
mpeJicKa3aHue, M0 CPaBHEHHUIO CO CIYYaiHOW BRIOOpPKOW W3 McXomHo# momyismuu. [lo ocu Y mpesncraBicHa
MPOIICHTHASI JTOJIS TIOJIOKUTEIBHBIX COCIUHCHUN B UCXOIHOM HaOOpe, KOTOphIe HAOMIOMaNuch B Habope, B OT-
HOIIICHUH KOTOPOTO BBITIONHSIN Tpeicka3anue. M3 pe3ynbTaToB BHIHO, YTO IS OOYYArOIIEro U TECTOBOTO Ha-
00poB (MCKITIOYCHHBIE TMUCUHTOHBI HE B 00ydaronieM Habope, HO M3 OJHHX M TeX ke OMOINOTeK), Habop, B OT-
HOIIICHWH KOTOPOTO BBIMIOJHSIN NpeACcKa3aHue, XapaKTePH30BaJcs MOCIeI0BaTeIbHBIM 2-2,5 KpaTHBIM 00ora-
IIEHHEM B CPaBHEHHH ¢ MCXOQHOH monyisinueii. Habop ams mpeackasanns BKIIOYAST JUCUHTOHBI U3 OMOINOTEK,
HE MPUMEHIEMBIX B 00ydeHHH. B 3TOM citydae Juisi BO3pacTaroIero ynucia OubaInoTek, MpuMeHsIeMbIX B 00yde-
HHUH, HaOIOJa BO3PACTAIOMIYIO JOJIO MOJOXHUTEIBHBIX COCIWHEHHWH B HOMYJSAINH IS TpeACKa3aHHus II0
CPaBHEHHMIO C MCXOHOM MOMYJISIUEH.

Ipumep 2.

JlanHbIe 0 0TOOPY U3 TEX K¢ OMOIMOTEK, uTo U B mpuMmepe 1 st sEH, mpuMeHsIu ¢ UCIoNb30BaHIeM ali-
roputMa MamuHHOTO 00yueHus (RF, MLP, rirybokoe oOyuenue) At 00ydeHHs U MOIYICHUS MOJCITH, KOTOPYIO
MPUMEHSIOT JUTS MpeJCcKa3aHus aKTUBHOCTH MOJICKYII, He oOHapyxuBaeMbiXx B JIHK-kogupyemoii 6ubnuoreke.
Hanpumep, BBOAST TaHHBIC U MOAYYAIOT MOJAETH, C IOMOIIBIO0 KOTOPOH MOXKHO MPEICKa3aTh aKTUBHOCTh MOJIC-
KYJI, TECTUPYEMBIX B CTAaHIAPTHOM SKCIICPUMEHTE B paMKaX BhICOKONpou3BoauTensHoro ckpunuara (HTS) (1.e.
TIPY aBTOMATH3UPOBAHHOM TECTHPOBAHUH OT JCCATKOB THICSY O MIUIHOHA MOJEKyn). IIpenckazanue ¢ momo-
MIBI0 YKa3aHHOW MOJIENI IPUMEHSIOT B KadecTBe (PHUIbTpa AJIS IONyYEHHUS TepedHs (HalpuMmep, COTEH THICSIY
COeMHEHUH) U3 HaYalbHOTO TepedHs, Bkaodaromero ot 10000 7o 100000 umm 6omee monekyi. Ilems coctout
B TOM, YTOOBI HACHTH()HUIIUPOBATH MOJIEKYJIBI B 3TOM KOPOTKOM CIHCKE TaK, YTOOBI OKOHYATENbHBIA CIICOK OBLT
3Ha4nTENbHO oborameH (0T 10x 1o 100x) mo cpaBHeHNIO ¢ 6a30BOM JOJICH aKTHBHBIX MOJICKYJI, OOHAPY>KEHHBIX
B HAYaJILHOM Habope.

Kak nokazano Ha ¢ur. 2, HaOmroa)M 00OTaIlleHUE MPEICKa3aHHBIX MOJIEKYN >40X 0 CpaBHEHHIO CO CIIYy-
yaitHo! BeIOOpKOH. Ha ¢ur. 2 mpencTaBieHbl MHOKECTBA BBIMIOJTHCHUN TPEJCKA3aHUN ¢ TEYCHHEM BPEMEHH 10
Mepe yIydJIIeHus Mojenedl mpejckasanus. HaOmromaercs TEHICHIMS K BO3pacTarolieMy OOOTAIICHUIO KakK B
OTHOIIICHUY COBMAJICHUI HA ocHOBE mepBuyHOro HTS, Tak u Oonee cTpOro moATBEPkKACHHBIX AKTUBHBIX COCIH-
HeHH B HAaOOpe, B OTHOIICHHU KOTOPOTO BBIMOJNHSIIA HPEACKa3aHue, 0 CPABHCHHIO CO CIIyYailHOW BBIOOPKOM.
IloxaTBepxk/IeHHBIC AKTHBHBIC COCAMHCHUS MOJBEPrald BTOPUYHOMY IIOATBEPKIAONMEMY OHOXUMHYCCKOMY
aHamu3y, W JUIS HUX ObLIA MPOJACMOHCTPUPOBaHA aKTHBHOCTH. M3 HaWIydIIero pesynbraTa BHIHO, YTO IMOIY-
YCHHBIH HA0Op, B OTHOIICHWU KOTOPOTO BBIMONHSUIM IMpECKa3aHue, yiydmmaics B >40 pa3 10 CpaBHEHUIO CO
CIIyJaitHO! BBIOOPKOW MOJIEKYI U3 HCXOTHOU MOTYJIISIIUH.

[Ipumep 3. OnTuMuU3anus NpeIcKa3aHmi.

JIst maHHOW MUIIICHW WM MHIIEHEH CYIIeCTBYeT M3BECTHBIM MaccuB AaHHbIX HTS. VcmoBus ¢ HecKob-
KAMH TIapaMeTpaMH TECTHPOBAJIH C LEJIBI0 JTOCTIKECHHS BBHICOKOTO YPOBHS mperckasaHus. [1o cyTH, BBICOKHI
YpOBEHb TpeICcKa3aHus SBISETCSA PE3YJIbTATOM HACTPOMKH Tipenckazanmst Ha pe3yapTatel HTS. Ucmonssyss HTS
JUTS TIOATBEPIKICHISI IPUMEHUMOCTH, MOJIENTb 3aTEM MOXKHO ITPUMEHSTH JUIA MIPECKa3aHusd B OTHOIIEHNH HOBBIX
COCJIMHCHUH WK CYMIECTBYIOIINX COCAMHCHUN (HApUMep, KOMMEPYECKH JOCTYITHBIX WK U3 YXKE CYIISCTBYIO-
nield YaCTHOW OWMONMOTEKU COCIMHCHUI). DTH MOJEKYJBI 3aTeM MOXKHO TECTUPOBATH C OXKHIAHHEM OOJBIICH
JIOJIM aKTHBHBIX COCTUHCHUH, HarpuMep, Oonee 1 wim 10% akTHBHBIX MOJICKYI B Mpeeinax Habopa, B OTHOIIIC-
HUHM KOTOPOTO BBHIMOJHACTCS MPE/CKa3aHUe, HE3aBUCHMO OT 0a30BOW JTOJTM aKTUBHBIX COCAMHCHHNA CITydaliHOU
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BBIOOPKH.

IIpumep 4. OnTUMU3aLUs IpeICKa3aHUilL.

JlarnbIe IO 0TOOpPaM B OTHOWICHWH JAaHHOM MUIIEHH, HO B JPYTUX YCIOBHX (HAIIpHMeEp, C IPUMECHEHUEM
(bparMeHToB APYTrUX OEIKOB, MyTaHTOB, H30(OpM, C MPUMEHEHHEM OJTM3KOPOJICTBEHHBIX MHIIICHEH, C IPUMEHE-
HHEM M3BECTHBIX KOHKYPHUPYIOIINX MAJbIX MOJEKYN H T.XI.) IPUMEHSIOT AJIS JOTIOJHUTEIHHOTO YTOYHEHHS OTI-
peneneHus MoIOKUTENBFHBIX JaHHBIX B 00y4JaroreM Habope, MPIMEHSEMOM /ISl POBEPKH MOICIH.

[Ipumep 5. OnTumMu3anus NpeIcKa3aHmi.

JlanHbIe O OTOOpaM B OTHOIIEHWH OT AECATKOB THICAY O COTEH THICSY OEIKOB-MHUIICHEH, MyTaHTOB,
U30()OpM U T.JI. MIPUMCHSUIH B KAUYECTBE CEPUIl KOJIOHOK C JOMOJHUTEIBHBIMH JaHHBIMU C IO OTPEACICHUS
MOJIOXKHUTEIBHOTO HITH OTPUIIATEIBHOTO IPUMEpa JIJIsl IIPOBEPKU MOJCITH, OIPEACTISIEMO ¢ IMOMOIIBI0 MalIMHHO-
ro 00yJYCHHSI.

Jlpyrue BapuaHThI 0CYIIeCTBICHHUS

Paznmuunble MOAM(UKAIIUM U BapHAIllMH OMKCAHHBIX CIIOCO0a M CHCTEMBI 10 HACTOSIIEMY HU300PETCHHIO
OyIyT OYEBUIHBI JUIS CHIEIIMAIMCTOB B JJAHHOW 00JacTH 0€3 OTCTYIUIEHHS OT 00beMa U CYIIHOCTH HAaCTOSIIETO
n3o0perenms. HecMoTpst Ha TO, 94TO HacToAIIee N300peTeHHE OBITIO ONMHMCAHO B COUYETAHWN C KOHKPETHBIMH Ba-
pHAaHTaMH OCYIIECTBICHHSA, CIEIyeT IIOHUMATh, YTO 3asBICHHOE M300peTCHNE HE MOJDKHO HEPaBOMEPHBIM 00-
Pa3oM OTPaHWYIMBATHCS TAKIMH KOHKPETHBIMU BapHaHTAMH OCYIIECTBICHUS. B aelicTBUTEIHHOCTH, TOgpazyMe-
BaeTCs, 4TO pa3IMIHbe MOAW(UKAIIMN ONICAHHBIX CIIOCOOOB OCYIIECTBICHUS HACTOSIIETO M300pETeHNUs, 0Ue-
BUIHBIC JUIA CIICIIHATICTOB B O0JIACTH MEIHUIINHEI, ()apMaKOJIOTHH WM B CMEXHBIX 00JIaCTSX, BKIIIOYCHBI B 00B-
€M HaCTOSIIETO H300PETCHHUS.

OOPMVIIA U30BPETEHUA

1. Crioco6 mst uaeHTHPUKAIUN COSTUHEHHH, PUTOAHBIX B KaUECTBE TEPANEBTHYECKUX CPEJIICTB, BKIIO-
YAIOIUH CTaguN:

(2) mpemocTaBIeHNUsT MHOYKECTBA YCTAHOBIICHHBIX (PAKTOB O CBS3BIBAIOIINX B3aMMOICHCTBHX ISl Oeka-
MHIICHN B (DU3UYECKOM BBIYHCIUTEIHLHOM YCTPOWCTBE, UMEIOLIEM IpElCTaBIeHHe Ha0opa KaHIUOATHBIX CO-
CIMHCHUH,

IJle YCTAaHOBJICHHBIH (PAKT O CBS3BIBAIOIIMX B3aUMOJEHCTBUSIX TMPEICTABIISIET COO0I IKCIIEPUMEHTAIBHO
OTIpEICIICHHBIN YCTAaHOBIICHHBIA (DAKT O CBA3BIBAIOIIEM B3aUMOJICHCTBUY MM OTCYTCTBUH CBSI3BIBAIOIICTO B3aM-
MOJICHCTBUS MEKAY OCIKOM-MUIICHBIO W COCIMHCHUEM, W MpHYeM Mo MeHbIned mepe 90% ycTaHOBICHHBIX
(hakTOB O CBSI3BIBAIONINX B3aUMOJICHCTBUSAX B MpeEJeiiaX MHOXKECTBA MPEACTABISIIOT CBS3BIBAIOIICE B3aUMOJICH-
CTBHE MEXy OCJIIKOM-MHIIEHBIO ¥ COCTMHEHHUEM, I/Ie COCANHEHUE COIEPKUT HYKICOTHAHYIO METKY, KOJIUPYIO-
IIYIO UICHTHYHOCTD COCTUHCHUS;

(b) npuMeHEHUS BEIYUCIUTEIHFHOTO YCTPOHUCTBA ISl TIOYYCHUS TPEAIIONIATaeMbIX CBSA3BIBAIOIIUX B3aHMO-
JNCUCTBUH KaHIMJATHBIX COCAWHEHUH C NMPUMEHEHHEM MHO)KECTBa YCTAHOBJICHHBIX (DAKTOB O CBSI3BIBAIOLIMX
B3aUMOJICHCTBUSIX, T/Ie IPEAIOIaraeMble CBSI3bIBAIOIINE B3AaUMO/ICHCTBISI KAHIUIATHBIX COSANHECHUH ¢ OeIKOM-
MHUIICHBIO MPE/ICKa3bIBAIOTCS MPOBEJCHUEM BBIYHUCIUTEIbHBIX PACUETOB; H

(c) BBIBOJIA TIepeyHsI KAHAUJIATHBIX COSANHEHUH ¢ BO3MOKHOCTBIO OTOOPaKEHHSI M PAHXHPOBAHMUS 110 HaH-
OoJiee MpeAnoIaraéMbIiM CBA3bIBAIOIINM B3aUMOACHCTBUSIM.

2. Cnoco6 mo 1.1, B KOTOPOM MHOXECTBO yCTaHOBJICHHBIX (DaKTOB O CBSI3BIBAIOIIHMX B3aWMOJCHCTBUAX
BKITIOYAET [0 MEHBIICH Mepe OJMH MIJUTHOH YCTAaHOBJICHHBIX (PAKTOB O CBSA3BIBAIOIIUX B3aHMOICHCTBHSX.

3. Cnoco6 no 1.1 mim 2, B KOTOPOM 10 MeHbIIeH Mepe 95% ycTaHOBIICHHBIX (DAaKTOB O CBSI3BIBAIOIIUX B3a-
UMOJICHCTBUSAX B TMpeleliaX MHOXKECTBA IPEACTABISAIOT CBA3BIBAIONICE B3aMMOJACHCTBHE MEXKIY OCIKOM-
MUIICHBIO W COCIMHCHUCM, TJIC COCIUHCHUE COACPKUT HYKICOTHIHYIO METKY, KOJUPYIOIIYI0 HWIACHTUYHOCTH
COCIMHEHUSL.

4. Croco6 mo mobomy u3 mir.1-3, B KOTopoM 1o MeHbIIed Mepe 99% ycTaHOBICHHBIX (aKTOB O CBS3HI-
BAIOIMX B3aUMOJICHCTBISIX B Ipeieliax MHOXKECTBA MPE/ICTABILSIIOT CBA3BIBAIOIIEE B3AMMOICHCTBHE MEX Ty Oell-
KOM-MHIICHBIO U COCIUHEHHEM, IJIe COCJUHEHUE COJEPKUT HYKICOTHIHYIO METKY, KOAUPYIOUIYIO HICHTHY-
HOCTb COETUHEHHUSL.

5. Crioco6 no robomy u3 mi.1-4, B KOTOpoM 1o MeHbIIed Mepe 50% MHOXKECTBa YCTaHOBJICHHBIX (aKTOB
O CBSI3BIBAIOIIMX B3aUMOJICUCTBUSAX OBLIH OMpPECTICHBI MyTeM MPHBEICHUSI MHOKECTBA COSITUHEHHM, COlepiKa-
IIUX HYKJICOTHIHYIO METKY, KOIUPYIOIIYIO HICHTHIHOCTh COCIMHCHHUS, B KOHTAKT C OCIKOM-MHIIICHBIO OJIHO-
BPEMEHHO.

6. Crioco0 1o modoMy u3 . 1-5, rie crnocod JONOIHUTEIBHO NpeycMaTpuBacT o0ecrieueHne OHOTO HIIH
Ooyiee JTOMOJTHUTEIEHBIX MHOXECTB YCTAHOBIICHHBIX (DaKTOB O CBSI3BIBAIOIINX B3aUMOICHCTBUSX IS OJHOTO
win 0oJiee JOMOTHUTEIBHBIX OCIKOB-MUIIICHEH, MpUYeM Mo MeHbInel Mepe 50% yCTaHOBJICHHBIX (PaKTOB O CBS-
3BIBAIOMINX B3aUMOJICHCTBUAX B NpE/EiIaX MHOXKECTBA TPEACTABIISIOT CBSI3BIBAIOIICE B3aUMOJICHCTBUE MEXKIY
JIOTIOJTHUTENBHBIM OEJTKOM-MHUIICHBIO U COSMHEHUEM U3 MHOXKECTBA CBS3BIBAIOIINX B3aUMO/ICHCTBHI C OEITKOM-
MHUIIEHBIO.

7. Crioco6 1o 1.6, B KOTOPOM TepedeHb KaHAUIATHBIX COSAMHEHUH MOXET OBITh OTOOpaXXeH U PaHX HUPO-
BaH MO M30MPATENILHOCTH KaHIUIATHOTO COCAMHEHUS] B OTHOLICHWH OelTKa-MHUILIEHA CPEAN OJHOTO Min Ooliee
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JIOTIOJTHUTENBHBIX OEIKOB-MHUIIICHEH.

8. Crroco6 1o 1.6 nnu 7, B KOTOPOM OJIMH MJIM 00Jiee TOMOIHNTEIBHBIX OCIKOB-MHUIICHEH BKIIFOYAIOT MY-
TaHT OeNTKa-MHIICHH.

9. Crioco6 1o mro6oMy u3 1. 1-8, T1ie crocod JOTOTHUTENBHO PETyCMaTPUBAET 00ECTICUEHUE OTHOTO HITH
GoJiee OMOTHUTENBHBIX MHOXKECTB YCTAHOBJICHHBIX ()AKTOB O CBS3BIBAIOIIMX B3aUMOAEHCTBUSIX AT OJHOTO
WM 0oJiee SKCIEPHMEHTOB C MCIOIb30BAHUEM OTPHLATEIBHOTO KOHTPOJIS, TIPHUYEM 10 MeHbIel mMepe 50% yc-
TaHOBJICHHBIX (JAKTOB O CBSA3BIBAIOMINX B3aMMOJCHCTBHAX B MpEAENaX MHOXKECTBA MPEICTABIAIOT IKCIIEPUMEHT
C UCIOIb30BAaHUEM OTPHLATEIBHOTO KOHTPOJIS AJISI COGAUHEHNS N3 MHOXKECTBA CBSI3BIBAIOIINX B3aUMOACHCTBUH
¢ OETKOM-MHIIICHBIO.

10. Crioco6 no srobomy u3 1. 1-9, rie crnocob TOMOTHUTENBHO NpeycCMaTpUBaeT Iepegady nepeyHs KaH-
JIUIAaTHBIX COeIMHEeHUH yepe3 HTepHeT Wi Ha yCTPOWCTBO OTOOpayKeHUSL.

11. Cnoco6 no nro6omy u3 nm.1-10, B koTopoM pabota ¢ (PU3MUECKUM BEIYUCIUTEIBHBIM YCTPOHCTBOM H
JOCTYII K HEMY OCyIIeCTBIIsieTcst uepe3 MHTepHerT.

12. Crioco6 mo sro6omy u3 m.1-11, B KOTOpoM TpesnonaraeMele CBSI3bIBAIOIINE B3aUMOACHCTBUS TTOJTY-
YalT ¢ NPUMEHCHWEM CPaBHEHMH XMMHUYECKOH CTPYKTYpPBhI W/WIM B KOTOPOM IPEZINOJIaracMoe CBS3BIBAIOIIEE
B3aUMOJICHCTBHE COCOUHEHHA-KaHOUJaTa C OEIKOM-MHUIIEHBIO IOMYYalOT IIyTeM CpPaBHEHUS XHMHUYECKOH
CTPYKTYpPbI COCANHEHUA-KAHANAATA C XUMUYECKON CTPYKTYpOH OJHOTO WIIM HECKOJIBKUX COCIMHEHHH, IUI KO-
TOPBIX 3KCIEPHMEHTATIBHO OBIIIO OMPEENIEHO CBA3BIBAIOIIEE B3aUMOJCHCTBHE C OEIKOM-MHIICHBIO.

13. Crioco6 mo 1m.12, B KOTOPOM ISl CPABHEHHSI XUMHYECKOH CTPYKTYPBI UCTIONB3YIOT TPEICTABICHHUS MO-
JEKYIL.

14. Crioco6 1o .13, B KOTOPOM IIpECTaBJICHNS] MOJICKYJ BKIFOYAIOT XUMHYECKHE (PUHTepIPUHTHI.

15. Crioco6 o n1.14, B KOTOPOM METOJ XMMHUYEeCKHX (hpuHrepnpuHTOB IpesacTasisier coboir ECFP6, FCFPO,
ECFP4, MACCS nim Metox (pMHrepIpHHTOB MopraHa/KoJIbIEeBbIX (PUHIEepIPUHTOB.

16. Cnioco6 1o mobomy u3 . 1-15, rae cnocod TONOTHUTENBHO NpeTyCMaTpPUBAET ITOJTydeHUE TT0Ka3aTe-
JIs IPaBIONIOO0NS ISl KQXKJOTO U3 IPENIOoIaraeMbIX CBS3BIBAIOIINX B3aUMOAEHCTBUI KaHIUIATHBIX COETUHE-
HUH, IPUYEM MTOKA3aTeNb MPaBAOION00HS MOTYJal0T C IPUMEHEHNEM CPABHEHUH XUMHYECKOH CTPYKTYpBI KaH-
JUJATHOTO COCIMHEHMSI M OJHOTO WM 0OJee COCOMHEHHN M3 MHOXKECTBA CBS3BIBAIONINX B3aUMOACHCTBUH A
OeKa-MHIICHN.

17. Cnoco6 mo 1m.16, B KOTOPOM CpaBHEHHE XUMHUYECKOHN CTPYKTYPHI TIPEICTABISIET COOOM METO/I TJIaBHBIX
KOMITOHEHT.

18. Crtoco6 mo .16 umu 17, B KOTOPOM TepedeHb KaHAMIATHBIX COSAUHEHU MOXKET OBITh OTOOpaKeH U
PpamXHMPOBaH I10 ITOKA3aTeII0 MPABAOION00HS IS IPEAIIOIaraéMoro CBI3bIBAIOIIETO B3aUMOJCHCTBHS ISl KaH-
JUJaTHOTO COCMHCHHSI.

19. Cnoco6 no nrobomy u3 mm.1-18, rae crnoco0 IOMOTHATENBHO NMpeaycMaTpUBacT 00ECIIeUeHUE OTHOTO
Wi OoJiee YCTaHOBJICHHBIX (DaKTOB O CBOMCTBaX s HAOOpa KaHIUIATHBIX COCANHEHUH.

20. Cnoco6 no .19, B koTopoM oMH Mk 0oJiee YCTAaHOBJICHHBIX (PAKTOB O CBOMCTBAaX BKIIIOYAIOT MOJIE-
KyJSIpHYIO Maccy u/mn clogP.

21. Cnoco6 no 1m.19 wm 20, B KOTOpOM OMH WK 00Jiee YCTaHOBIEHHBIX (DAKTOB O CBOMCTBAX HCIOJB3Y-
0T JUIA TIOJTyYEeHUS TIPEII0IaraéMbIX CBA3bIBAIOIINX B3aUMOICHCTBHMH.

22. Crioco6 mo srobomy u3 mir.19-21, B KOTOpoM TiepedeHb KaHIUAATHBIX COSTHMHEHUNH MOXET OBITh OTO-
OpakeH W paHKUPOBAH IO OJHOMY HIIM 00Jiee YCTaHOBICHHBIM (haKTaM O CBOHCTBAX.

23. Croco6 mo mmobomy u3 mir.1-22, rae crmocol JAOMOJHATENBHO MpexycMaTtpuBaeT (d) cuHTe3upoBaHue
OJTHOTO WM OoJiee KaHUJaTHBIX COSMHEHUH U3 TTepevHs KaHIUIATHBIX COeTUHEHHH.

24. Cnocob no .23, rae cnocod JOMOMHUTENBHO NpelycMaTpHBacT NPUBEICHNE OJJHOTO WM OoJiee CHH-
TE3UPOBAHHBIX KaHIUJIATHBIX COCIMHEHUH B KOHTAKT ¢ OEIKOM-MHUIIECHBIO JUIS ONIPEEIICHUsI OJJHOTO WM Oolee
9KCIIEPUMEHTAILHBIX CBS3BIBAIONINX B3aUMOJACHCTBUIA.

25. MammHOYHTaeMBbI HOCHTENb C XPAaHAIIMMHUCS Ha HEM BBIIOJIHSEMBIMH KOMaHIaMU JUIS yIPaBICHUS
(pU3MYECKUM BBIYMCIUTEIBHBIM YCTPOMCTBOM C IIEJIBIO BHIIIOJIHEHHS CII0c00a, BKIFOYAIOLIETO CTAANH:

(2) mpemocTaBIeHUsT MHOYKECTBA YCTAHOBIICHHBIX (PAKTOB O CBS3BIBAIOIINX B3aMMOICHCTBHX Il Oeka-
MHIIEHN B (PU3NUECKOM BBIYHCINTEIBHOM YCTPOICTBE, II¢ YCTAHOBICHHBIN (DaKT O CBA3BIBAIOIINX B3aHMOJCH-
CTBHSIX MPEACTABISIET COOON AKCIIEPUMEHTAIBHO ONPEACICHHBIN YCTAaHOBICHHBIH (DaKT O CBA3BIBAIOIIEM B3aH-
MOJICHCTBUHU WJIM OTCYTCTBHUH CBSI3BIBAIOILIETO B3aHMMOJICHCTBHA MEXIy OEJIKOM-MHIICHBIO U COCIWHEHHEM, H
nprdeM 1o MeHeineld mepe 90% ycTaHOBIEHHBIX ()aKTOB O CBS3BIBAIOIINX B3aUMOJCHCTBUAX B MpEAEIax MHO-
JKECTBA MPEACTABISIIOT CBS3BIBAIONICE B3aUMOCHCTBIE MEKAY OCIKOM-MUIIEHBIO U COCIUHEHHUEM, TJ€ COCAH-
HEHHUE COJCP)KUT HYKICOTHAHYIO METKY, KOJUPYIOIIYIO HASHTHYHOCTh COCIMHEHNS;

(b) mpuMeHeHHs BEIYMCIUTENFHOTO YCTPOHCTBA ISl TTOJTyYESHHUS! TIPENIONAraeMbIX CBSI3BIBAIOIINX B3aUMO-
JNEUCTBUH KaHIMJATHBIX COEAWHEHUH C NMPUMEHEHHEM MHO)KECTBa YCTAHOBJICHHBIX (D)aKTOB O CBS3BIBAIOLIMX
B3aUMOJICHCTBUSIX, T/I¢ IPEAIIOIaraeMble CBSI3bIBAIONINE B3AUMO/ICHCTBISI KaHAUIATHBIX COSANHEHUH ¢ OEeIKOM-
MHIICHBIO MPEJCKA3bIBAIOTCS MIPOBEJCHNUEM BBIYHCIUTEIBHBIX PACUETOB; U

(c) BBIBOJA IIepeyHs KAaHAWIATHBIX COSANHEHUH C BO3MOKHOCTBIO OTOOPa)KEHHSI 1 pAaH)KMPOBAHMUS 110 Hau-
GoJiee MPeAOIaraeéMbIM CBA3BIBAIOIINM B3aUMOACHCTBUSM.

26. ®dusnyecKoe BEIYUCIUTENBHOE YCTPOICTBO, IMEIOIIEe PEACTaBIeHHE HA0opa KaHAUAATHBIX COEeTUHE-
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HUH, ¥ 3alporpaMMHUPOBAaHHOE MOCPEICTBOM BBIMOJHICMBIX KOMAHJ JJIs YIPABICHUS YCTPOHUCTBOM C IICIBIO
BBIMOJTHEHHS CII0C00a, BKITFOYAFOIIETO CTaIHH:

(2) mpemocTaBIeHNsT MHOYKECTBA YCTAHOBIICHHBIX (PAKTOB O CBS3BIBAIOIIMX B3aMMOICHCTBHIX ISl Oeka-
MUIIEHN B (PU3WIECKOM BBIYHCIMTEIIEHOM YCTPOHCTBE, MMEIOIIEM Ipe/CTaBleHne Habopa KaHIWAATHBIX CO-
eJIMHECHHH, TIIe YCTAaHOBJICHHBIN (PaKT O CBS3BIBAIONIMX B3aMMOACHCTBHSIX MPEICTABISIET COOOH IKCIIEpUMEH-
TaJIbHO ONPEIETICHHBIH YCTaHOBICHHBIN (PAaKT O CBA3BIBAIONIEM B3aMMOACHCTBHH WIH OTCYTCTBHH CBSI3BIBAIOIIC-
TO B3aMMOJICHCTBHS MEXITY OEIKOM-MHUIICHBIO M COSeINHEHUEM, U TIpU4eM 1o MeHbIel mepe 90% ycTaHOBIICH-
HBIX (paKTOB O CBS3BIBAIOIINX B3aUMOJCHCTBUAX B Ipeaesiax MHOXKECTBA MPENICTABIIOT CBA3BIBAIOIIEE B3aUMO-
JEHCTBUE MEXKIy OCITKOM-MUIICHBIO M COCAMHCHHEM, MPHYEM COCIUHCHUC CONCPKUT HYKICOTHUIHYIO METKY,
KOJUPYIOIIYIO HICHTHIYHOCTh COCTUHCHUS;

(b) npuMeHEHUS BEIYUCIUTEIHFHOTO YCTPOHUCTBA ISl TIOTYYCHUS TPEAIIONIATaeMbIX CBSA3BIBAIOIIUX B3aHMO-
JICHCTBUH KaHIWUAATHBIX COCAMHCHHUU C TMPUMCHEHHEM MHOXKECTBA YCTAHOBIICHHBIX (DAKTOB O CBS3BIBAFOIIUX
B3aUMO/JICHCTBUAX, TJIe MIPEAIIOIaracMbIc CBSI3BIBAIOIIIE B3aMMOACHCTBYS KAaHIUIATHBIX COSANHCHHUN C OCITKOM-
MUIIICHBIO MPEICKA3BIBAIOTCS MPOBEICHUECM BEIYUCITUTEIHHBIX PACUCTOB; H

(c) BEIBOA MepeyHs KaHAUAATHBIX COCTMHEHNH C BO3MOYKHOCTBIO OTOOpaKeHHSI M PAHKUPOBAHMS 110 HaH-
0oJee TIpeATIoNIaraéMbIM CBSI3BIBAIONIIM B3aUMOICHCTBHAM.
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