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0T3bIB BE_ywE_ o_rAHM3A4MM
r
_eAep_bHoro rocyJCi_apcTBeHHorO_ 6lOuHeceTHoro y_e_eHw_ H8yK_ MHcTw_Ta
5woKMMwqec_o_ _w3MKM MN. H.M. 3maHy3Jui Poccw_c KoJi_ __eMww HayK (M6X_ PAH) Ha
AwccepTa4woHHy1o p86o_ _6aBcKoro neTp_ BwcropoB__8 ((MeM6p_oaurrMBHwe
nonwnenT_AHbIe ToKcwHb_: B3awMocBiDb cTpyKTMci_a-_yHK4yui_>>, npeAcT_eHHyi7 Ha
coMc__we Jn_eHoil_ c_neHw AoKTopa xMMw_ecKwx Hay_ no cne4M_bHocTM l .4.9 _
((6woopr_w_gc_x_M__>>

Any8JnbHanb TeMb_ McGneAoB8Hw_
McTopM_ oTKpbITM_ w wccJnr_eAo_w_ Mgm6paHoanwBHbn nenmAoB,
o5Hap__BaeMbex B p_Hoo6p_HbIx 6wo4eHoTcc_ecKwx cwcTeMax, Hac_MTbTBaeT, 6e3 M_aro,
yxe no4T_ cTo Jnr_eT. CoeuJe1_HeHw_ 3ToJ§_ npwpoAbT npwBneKaTenbHii_, nO1romy 4To H_M_we
6_oMeM6p_w - oAHa w3 KntO_eBbric x8p4mrepwcTwK Kn_o_HbIx _opM xw3Hw. A
naHwm__e _BneHww, T_owcxoyii__wx Ha eÆ rp_w4e - Knlo_4 K noHwM_MJO MHorwx
xw3HeHHblx npo4eccoB w co3AaH__IO _M3MonorM_ecKw-alcT__BHbJrc_ coeAwHeHw_ 9iI KoHTpoJ1_
H_ H_mw. MMeHHo 3To o6ycJIoBnwB_ pocT _Hrepec8 K 3Twm coeA_HeHw_M B nocJneAHee
BpeM_. Ae_cTBwTenbHo, pocT _TM6womNcope3_cTeH_ocTw 6_ep__ Aen8_ no_cK HoBb1x
aHTwMMKpo6Hb_x areHToB _MTM_ecK_ BaxHbiiw_. _MgHHo MgM6p_oairMBHblg ngnTMAb__
(BKn}O__ aLHTwmwXpo5H6Ie nenTIAbl w3 _AoB _BoTH6nc) AemoHc_Mp_T 8cr_MBHocTb
npoTwB ycTo__wBbIx wTammoB, rAe maccwqecKwe 8HTw6_oT_xw Bc_ 6o_ee Tep_oT cBo_
noTeH4w4n. Mx wcnonb3oB4Hwe o_bIBaR n_w He TonbKo A__ aHTwmM_po6Mo_ Tepair_MM, Ho
w AJn__ AocTaBKM Apyr_x neK8pcTB (H_pwMep, Hy1mewHoBbn xcM_cnoT qepe3
_maii_3H4e_an_w_ec_Mw 6apbep). noMwmo aHmMMKpo6Horo AewcTBMii_, MeM6paHoanwBHbIe



nenmubI cnoco5HbT Bnw_Tb H8 MM_HHbIe pe_4ww opraHw3M_ o6naAaTb
np0mB0B0cn_MTenbH_, p_O3axwBn_uiwM wn_ np0mB00nyx0neB_ n0reH4w4n0ewl.
AB_A apxeTJer_n8Mw pa3JmyHow c___pHow opr_wc3_Mw MeM6p_o_BHwx
nenTJAoB _BJ_rc_ nMHewHw_, 5e3 AMcynb_wAHbn cB_3ew, nenmA w3 _Aa n4enbl, MenwTwH
w Awcynb_wA-6oraTbIe 6eTa-cTpy_ypHwe KapAMoToKcMHw M3 _A8 Ko6p. C MomeHTa cBoero
BbIAeJneHM_ M wAeHTw_wKa4ww B iGci_e TIyenw (1939 r) MeJnMTwH cTan oAHwM M3 c4Mbri
wccneAyeMwx MeN5p_oanMBHbn nen_oB w co3A_M_ 6MoaK_BHbic_ aH_oraB Ha ocHoBe
ero amwHoxycJnoTHon nocJIeAoBaTenbHocm. He MeHbiuew nonyn_pHocTbtO ce�_ac o6JIaA_T
M naTap4wHbi, JnlwHewHbre nenTwAbI M3 _Aa nayKa, oxap_epM3oBaHHwe _aA_eMMxom E.B.
rp__LlwHb1m c coTpyJi_HMKaMM B MHcm_e 6MoopraHM_ecKow xwmwlc MM. __eMMKoB M.M.
We_KwHa w JO.A. 0BywHHMKoBa B 2006 ro_. B coBpeMeHHow nwTepaType onwc_o yXe
MHoro wx npow3BoAH6iiC_ c _TMMM_o6HbrM, aH_mp_oB6_, aHmBwpycHbIM w npoHwx__
B meTKy AewcTBweM. B 3ToM xe MHcm_e BblA_eJneHw w oxapanepw3oB_bI nepBbTe
npeAcTaBwTenM 4wToToKcMHoB (KapAMoToKcwHoB) _Aa x06p. 0HM w3Bec_bl cBoe�
npomBop_oBow airMBHocTbEO. TIpw_em, B HeKici_opbn c_y4aui_x, 4w_o_cw_ec_
anrMBHocTb KapAwoToKcMHoB 3Ha_wTeJn_bHo npeB_inaeT T_By_ 4wcnn_wHbI (4wc-
AMammwHAwxJnopnJnaTwHa), Tp8AM4woHHo-Mcnonb3yeMy_ An_ 3Twx 4enew.
KomT_eKcHbIw aH8nw3 n_ap4wHoB w _8pAwoToKcMHoB B pamKax eAwHoro
MccneAoB_M_ B AwccepTa4woHHow pa6oTe Ay6oBcKoro n.B. npeAcT__cT co6ow
MeToAoJnarw_ecKw 3Ha_cl_mb__ noAxoA. MHTe0aTwcBHw_ xapanep MccneAoB_w_ oTKp6_BaeT
HoBbIe nepcneKmBbI A_ pa3pa6oTKM wHHoBa4woHHbn Tep_eBTwyÆcmx cTpaTererw Ha
ocHoBe_ Kom5MHMpoB_HoI`O wcnonb3oB_w_ c_yKTypH6n MorMBoB p_nw_Hbn Cn_accoB
nenTwAoB. Pa6oTa T_xe oTpaxaeT coBpeMeHHw_ TpeHA Ha MyJnbrMAwc4Mnll_wHapHble
wccJneAoB_M_ B o6Jnacm 6MoMeAw4wHw, _o cywecTBeHHo noBbI1LlaeT npaKm_ecK_
3Ha4wmocTb noJny_eHHwx pe3yJn6TaJ0B.

4enb w 38A8_w wccJneAoB8H_w
Awcceii__woHH_ pa6oTa _y6oBcKoro n.B. cocToMT w3 __x 4acTew: l)
MCCneA0B_Me CTßy_pbI Kaß_OT0KCwHoB B BoAHom paCTBope M Mx B3_MoAewcTBw_ c
MoAeJnr_bHwM_ nMnMAHbIMw Nem6p_amM w me_w; 2) To xe wui nanap4wHoB M
o KcwonwHwHa _3 _8 n8yKa 0. r_tVObi2I_si 3) Aw3_H _TJeM_MKpo6Hbi_ neI_mAoB, axTwBH6nc B
o_olLUeHMw 3oJIomC1CO_ID_ cTa_wnoxoKKa, BmueOq_ auerw6woTMKo-pe3_cTeHTH6_e _opmbI, Ha
5_e aMMHoxMcJIOTHbn nocneAoBaTeJIbHocTe_w KapAworoKcwHoB M nMHe_Hbn nenTwlAoB M3
iGci_a nayKa.



Ay _o a4_gyw Ap_pAa5oTKapnpo_amMbl 8_H__3a _oAppMb_ Jn__ Ht_w cngKTp_oB yp_

T_MM o6p_oM, pa6oTa co_eTaeT _yHAaNeHT_Hb_e MccneAoBaHwg (n.n. l , 2 Bb__1u_e)
w, B To xe BpeMg, MMeeT npairM4ec_NO H_paBneHHocT6 (n. 3 BbIwe).

H_4H8_ HoBw3H8 no_y4eHHblx pc3y__T_ToB
TIpw wccneAoB_Mw c_y_pbl w B3awr_NoAewcTBM_ c moAeJnbHb_w _wnMAHb_Mw
MeM6p_aMw KapAMoTo KcwHoB w nwHg_Hblx ngnm_oB Ay6oBcKww n.B. Mcno_b3oB_
AoBonbHo IJlIMpoK__ apceH_ 6Mo_w3w_ecKMx noAic_oAoB, BlcJn_ii_4aui_ TeopemyecKwe
(xoMnbi9T_epHoe moAenwpoBaHMe) M 3Kcnep_eHT_bH6_e MeToAw, Bm}o___ peHTreHoBcKyJO
AM_p_4wyi_, p_ocnenpocKonM}o_ (3nP M _MP) w o__4ecKwe meToAb_ (_J_yopec4eHTHy_
w cneKTpocKOnwDi KpyroBorO AwxpoM3M8, Ki. 0AH_o Heo6xoAw_mo oTMemTb, vno
Haw6oJIee BaxHb_ B ero nouxoAe, no3BoJnwBEJci_MM c Bg3aTb BogAMHopg3yn6TaTbI Bcgx
MCCneA0B_Mw w npeAn0xwTb MM MH_pecHy_ MHTep__eTa4wi7 Ha Mone_JJui_pHoM yp0BHe,
_BIl_eTc_ KOM6wH%w9 mero_oB _MP BblcoKoro p_pelLr_gHM_ M uiwpo_x _yHw_(wide-ling
NlV1R spec_oscopy). nocneAHAg _BJ_ii_c_ pWHoB_HocTb}o_ TBepAoTenbHoro _MP (solid-
s_te NMR), 34A_a_w _ToporO peIJci__Tcg c wcnonb3oB_MeM o6bE4Hbnc cneK1rpoMeTpoB
BblC0K0rO_ pWpeiIJleHY_ C Bx0WIwwMw B lK K0Mnneln _poKon0JnocH_Il_ AaT4wKaamw. B 3ToM
cJn4_ 3 a4g cxa_cg o pcgKmoBiay___ cngK oB Ha, ax_ 3lp 4To Hg g6gT
Heo6xoA_MocTw wcnoJi63oB_M_ cne4w_bHo-pa3pa6oT_Hbrc wycoBgpui_gHcTBoB_Hblx
AaTy_KoB, K_ B TBepAoTe_JIbHom _MP. Cy_ no paHHMhl_ ny6nw_wicN Ay5oBc Koro n.B., 3_
McToJIiM_Ky oH Ha_an npwmeH_Tb ewg B roAw pa5oTw HaA cBoe_ @AwAarcKow Awcce_a4wle_,
rAe _cnonb3oB_c9 MmeHHo TBepAoTenbHb__ _MP-cnexTpoMe1p. ßo3ToMy HecoMHÆHHow ero
3aCnyr0_ M MHH0Ba4Me_ ero n09Lx0Aa __eTc9 aA__ra4w_ M_oAM_w npyroToBneHwg BoAHwx
AMcnepcw_ _oc_onwnwAoB M wx cMecew, w c_ÆMKw 3_P-_MP cnenpoB 3Twx MoAe_bHwx
Mem6p_ Ha wmeNo__wxc_ B M6X cnenpom__ B_co Korop_pguu_gH_g. 6ongg Toro, gui_g
o How wHH B _ cT_a 3l
_MP BoAH6nc iiM_cnepcM_ _oc_onwnMAoB Ay5oBcKMM n.B. w coTpy_w_w JI_a6opaTopw_
6_oMoJneKy_pHo_ cne_ocxonwwr M6X (P-Fjt}. 3Tg npo_aNMgy4wTb_BagT _g_opMa4w_
nWn0C0M B MaiI{_wTH0M n0Jle Cne_OMPrpa, K0T0p_ cB_3aH_8 c NoAyJnr_eM _1ii_3nacTwyecKo_
ynpyI`OcTw MeM6p_bl w p_wycoM nwnocoManbHo_ Mem6paHbI. nporpamMa no3Bo_9gT
v 3J v
_nP0KCWMMP0BaTb 3KCnePMMeHT_bHbly - Cnen_ 0C 0JIMnWAH0M 9cC3_CnepCMw B
B0Ae Te0p_W_eCK_M CneKTp0M C M3BeCTH_M 3Ha_gH__M TgH3opg aH_3oTponMM
3l
XMMW_gCKOrO CABWra Ha 9Ape M Ae 0pMa4M_ Jmn0C0MbI B mwH_wTHOM nr0ne
cnenpoMPCpa (a wMeHHo, coO1CHouieHwe ocew 3mwncowAg _ r_ _opMy npwo6p_a_
c_epJYyecKaaA _oc_onwnwUHaUI_ IlMnocoM8 B m_MTHoM nong).
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C wcnoJIb3oBail_weM 3Toro no_oAa oxapangp_3og_o B3_MoAgJt_cTgMe
Kii_pAMoTOKcwHoB M JIaT8p4MHoB c _oc_onwnwAi__w meM6p_amw pa3nw4Horo cocTaBa. 3To
n03B0nwno no_a3aTb, Ho _e c Mcnonb3oB__eM cneKTpocxonwlE _MP BbIcoKoro
p_peweHM_, 3a c__T Katiiro cTPynypHorO _omBa pe__3y_c_ cne4w_nyHocTb
B3aMoAe_cTBtl_ nMHe_Hwx nenmAoB M3 iGci_a nayKa c _oc_onwnwAaMw. CneAyeT oTMemTb,
_o __oroB Mcnonb3oBai[_nLii_ T_ow xoN5wHa4M_ meToAoB lc cooTgeTcTBy_wgro
npo__mHoro o6ecneyeH_ B coBpeMeHH6Tx pa6oTax, aA_pecoB_H6_x w3y4eHFr_}o_
B3awMoAewcTB_ NeM6paH_oan_BHbic_ nenTwAoB c moAenbH_w nynwici_HbJM__ MgM6paHamM,
HgT.

CTpy_p8 _ coAepx_HJei_e AlnccepT84yl_oH_owpg6oT6_
AwccepT_woHHoe MccneAoB_Me __oBcKorO n.B. w3noxeHo Ha 367 cTp_M4ax w
WMeeT Cne___y}O_ CTpy_pHyNO 0praic_w3a4wNo, Bm}o_y_wy_ cneAy_w_e ocHogHb_e
pa3Aenw:
BcJynMTenbH_ _acTb c nocTaHoBKOw npo6neMw; o63op coBpeMeHHon _nlTepaTypbI (rn_ lJ;
3KcnepMMeHT_bHwe pe3ynbTarbl M _x wHTepnp_a4_ (rnaBa 2); MeToAonorw4ecxMw pa3Ae_
c onMc__eM wcnonb3o_Hblx MaTepM_oB w Mii_oAwK (rnag8 3); B 3__wTenbHow yanw
npeAcT_eM6l o5o6_aJO_e NaTepw_w: BbIBoAw _ccneAoB_wg, moccapMii_ Jl_cnonb3ygMblx
coKp_eHM_ M 6w6nwo_a_w_ecKww cnMcoK. Pa6oTa npow_NocTpwpoBaH_a 47-Jo Ta6n_uaMw,
109-IO pwcyHKaMM. CnwcoK 4MT_poBaHHo_ nlcJgpaTypbI BmDci_qa_ 595 Ha_MgHoBaiH___.
rn_a 1 Ha4wHaeTc_ c onwcaHw_ cgmgwcTBa Tpgx-ngTgnbHbric ToKcwyog(TII_T)
p_cmaTpM_cg c_y_HbI_e oco6eHHocTM He_poToKcMHoB w, B cpaBHeH_w c H_Mw,
KapWloTOKcMHoB. 3Aecb aBTop 4wTMpyeT nepBbIe pa6oTbI 3Toro H_paBneHM_, AaTMpoB_Hble
KoH4om 80-wx li7Aog npownoro BeK8, a Talcx_g HgAagHwgpa6oTb__, w3 KoTopblx_ cngJ_gT, _To
c__Hoe w3y4eHwe TnT gBJ_uieTc_ a_BHo_ o6nacTblo_ nrccneAoB_ll_n, g Koropon aBTop
o53opa xopowo opweHJWepyeTc_. npMBoyii_wwgc_pMcyHKw oplnwH8n_bH_, a Hg 3awr_NcTB_oBail_w
w3 pa6oT Ap_wx aBT0poB. MI_HTepeceH piiA_ BblBoAoB _ 3ame__wii_, nonyqeHHbIx
AWCCeßT_T0M H8 0CH0Be He TOJ_bK0 nwTepaTypHwx AaHHiicc_, Ho w Ha ocHoBe _anw3a 6_
AaHHwx (H_p., UniProt). T_, o4eHMB o6_ee xonw_ecTBo TnT B 6_e UniProt 900-Mw
eAwHM4, _TOp AelI4eT 3_yeHMg, 4TO Ha AonIO Xa_pAwoToKcyHog w K_pA_oToKc_H-
n0A05Hbn nonwnenT_oB (CLBP) npwxoAwTcg oxono l l O/o. Paccma0_B_ w __m3_py_
cTpyKTyii_y KT, AenoHwpoBaHHbn B 6aHK AaHHwx 6gnxoBbnc cTpy_p, PDB, 8BTop Agna_
BbtB0A 0 np_M4wnw_lbH0 BaxHoM p_nw4wW c_yKryp KT, nony4agMblx c noMowb}o_ _M_ y
PeHTre_Ho-C1pyxTyii_HorO AHan_3a (PCA); _MgHHo c nomo_b_ _mpyAaÆTc_ Ha6
KoH_opMa4woHHoe paBHoBecMe B BoAHom pacTBopg Me_y AB____opMgN_y, o6_gcfeg_gMog



c _

4wc-Tp_c w3oNepM3a4weii_ neInMi1Ho_ cB_3w X-Pro B oEcoH___w neTnw- l Mone_nbI (An_
_apUMoToxcwHoB c eAwHcTBeHH6IN ocTaTKom Pro B 3Tow neT_e). A4n_ee aBTop xoHcTaTwpyeT,
_T0 3Ha4YTelIbH0 MeHbwe w3BeCTH0 0 TOM, `0_ np0Mcx0ulvl_T co cTp_Typo_ KapAw0To KcwHa
npw Bc__B_ww B JnYn_Hy_ Me_6p_y. 3Aecb xe paccMaTpMB_c_ Aai3H_e o6
_Tw54XJCepwan_bHo_ w 4wToToKcM_ecKOw aiW_BHocTw xapA_oToKc_HoB yc_ npgAnp_HYm_cg
nonwTKa o6_gCHeHw_ BapbMpo_wg 3Jwx Pr_BHoc Tg_ gpaN_ cywgcTgyowgwAo
HeAaBHerO_ BpeMeHM n4p_I`Mw AeneHw_ _apAwOT0KcMHoB Ha ABa Twna, c0rnacHo _x
MeM6p_Ho_ _BHocTM; P M S. Y6e_TgJnbHo AoK_b_BagT_c_, tn_oAgngHwg To_b_o Ha 2 Twna
He o6_gcHgPC npwBeA_HHwg A_HbIe o 6woJnorw_ec Ko_ aiwgHocTw KapA_oTo_KcwHoB.
. Aanee B o63ope paccMoTpeHw A_Hwe o B3_mocBg3w c1rpyKTypa-_gHocTb AJLii_
JEwHe_H6Ix nen_oB M3 _Aa nayE0B. B pa3Aene l.2.2. (CTp_Hwe npeAnoyTeH_g
JUM[He�HbTx nenTwAoB (IIn)) H8 PMc. 8 w 9 npMBoiiii_Tcg cTp__p6_ nenTwAoB, noJyqeHHble c
WCn0nb30BaHMeM pa3J____wx npo_8M_m npeAc_aH_g. ec_ c_y_pbl, no_eHHbTe c
noMo_bDi nporP_amMbl ESMfoId (_3_KoB_ NoAeJnb _ 6e_B c l 5 MwmwapAamw
napaNeTpoB), KoTop_ B nocneAHee BpeM_ BbIc_a_ K_ 3Ha4MTg_bHo 6oJngg
6blcTpoAewcTByfOwaii_ anbTepHaTwga nporpamMbl AlphaiF_old. _pwBeAgHyg T_wx cTpy_p w
wx o6c_eHwe AeJIaeT_ 3By4_Me o53opa oyeHb coBpeMgHHiirm. To xg moxHo cK_aT_b o
p_Aene l .3. (A_3%i_H 6wo_BHbnc nenTMAoB}. B oAHoM w3 noiipa3Ae_oB (l .3.3.3.J
o5cy_a_c_ wcnonb3oB_we He_poHHbn ceTen ung 3roro_. X0Tg 3Jocpa3AgnAoBoJn_bHo
_aTox, npwBo_Moii_ wH_opNa4_w AocTaTa_Ho wLii_ noHwMaHM_ wcnoJ_b3oB_w_
cooTBeTcTBy__wx noAxoAoB B rnaBe 2 (Pe3ynbTaTw w o6cyxAeHwe).
B rJIaBe 2 a_4eHT cAelIaH Ma McnoJn>3o_wwpe Koe4l_5MHaHnHoro _3oTonHo-mg_gHoro
4MT0ToKcwHa-l 9m_g AeT8Ul_w3a4M_ xoH_opMa4woHHoro paBHoBe_cM_ B BoAHoM pacTBope,
Ha6JIt0Aaemor0 i% 4wTOToxcwHoB c oAHwm ocTaTKoM Pco B o_0M__Yw ngTJl_M-l. noJnl_yqgHg
A_an_bH0i_ np0CTpaHcrBeHH_ cTp_ypa MaxopHo_ Y MwHopHon _opM. Cp_HeHwe
x_NwyecKwx cABwrO_B npwpoAHoii_ IY pe KoM6YH_moro 4_oToKcMHa-l no3BoJEggT_o4HwTb
0THeCeHM_ x_MW_eCKwx cABMrO_B npMp0AHoii_ TOKcwH_ noJnyqeHH_x Ha ecTecTBeHHoM
l3 IsN „ _
C0AeßX_Mw _3OT0n0B , _ an_ee meT_0A0JI0rWlg p8CYeTa np0C__CTBeHH0w CTpy_pb3
4_OKCwH0B C MCn0Jlb30B_MeM XYNMyecKWX c_BMrOB Ha ecTecTBgHyom co_epx___
onpo6oB_a _ ICa_puw_oToxcwHoB, Bb_eJneHHbnc M3 _Aa N. _o1J_rhi_.
Ho xapAwoTo KcwHbl MeM6p_o_MBHii_. J_ Knaccw_M__w wx, cocnacHo
Mem5paHHow PCrwBHocTw, Hgo6xoAMMo 3HaHwg iiro, __poMcxoJpfT c wx c_y_po_
B3_M0AewcTBYw c Ilwn_wN_ Mem6pail_aMw. JIi_JI_ 3Toro w3yqeHg npocTp8H_cTB_gHHgg
CTpy_pa AByX KapAw01C0KcwH0g _3 iiA_a N. oxi_n4 B Mgm6p_o-moAgJn_wpy__g_ cpgAg,
mw4eJInax AoAe4_n_oc_oxoJIMHa. noYea3_aHo, 4To 5ongg mgM6p_o_gHb__ KgpA_oTo Kcw



y_e A cTg_w axT_BHblK _ Hg_Tw_gHblx ngnT_Aog Ha

(P-Twn_) npaJrmqecKw He _3meMgeT cBoej c_y_p6l_ npw Bc__BaLHww B Mw4eJnny
oKoHyaHM_MM Tp_K n_eJnb Mone Kynbl, TOrAa K_ gcTpawBaHMe meHee anwBHorO_ (S-Twna)
Tpe6yeT_ M3MeHeHw_ KoH_wrYPa4llw oKoHyaHwg neTnw-2, T.e. aA_Ta4ww 3Toii_ neTnw _
mgM6paHHoMy oKp_gHw}o_.
9l_8n_ee _3_eHo B3_MoAeii_cTBwe 3Tow napw xapA_oToKcwHoB c MyJn6TwcnowHb_M
n_nocoM8Mw, c_opM_oB_HwMw w3 weln_MMTown_oc_a_wnrJnM4epwHa M noxa3_o, _To
Bo3Ae_cTBMe To_cwHoB Ha ynalCO_BKy M A_H8M_MKy moJneKyn _oc_onwnwici_oB 5onee BbIpaxeHw
_Lii_ ToKcwHa P-rMna, no cp_HeH_lO_ c S-TMnom. _ noH_MaHM_ roro, vno BnM_eT Ha
MeN5paHH_ aKTwBHocrb KapAwoTo KcwHoB, pacwMpgH wxp_A Ao 7-Mw npgAcTaBMTene_,
. Bb_eneHHwx n3 gAa pa3Hb3x Ko6p. M3_eHa _einca _nyopec4eHmoro KpacwTe_ _3
nwnocoM, c_opMwpoBailHbix IY3 3_BMMoJcqp_Hoi5 cMecM 4BMnep_oHHora M aHwoHHoro
_oc_onMnnAoB. AH_M3 3TMx AaHHbix npwBen K BbIBoAy o cne4w_bHbn ocTaTKax B
oKoHq_M_x K%ow M3 nP1Cenb, xOTopb_e npen_rcTBy_T MeM5paHHow _MBHocTw
KapALMoToKcwHoB. Hanw4we T_wrx ocTaTlec_0B npwBeJno K AeneHMo Bcex KapA_oToKcMHoB Ha 8
T_noB, corn_Ho _x MeM5p_How aJcrwBHocTM. B oTn_q_e oT Tonb_ 2-_, M3BgcTHwxp_gg.
3am}o__MTenbHw_ p_Aen TnaBw 2 _ _3%iH aJnwMw_o6H_ ngnTwAoB Ha ocHoBe
_wH0K_cnomb_ nocneAoBaTenbHocTeii_ KapAMoTo KcwHoB w nwHe_H_ nenTwAoB M3 _a
nayKOB. YAan_ocb nony_wTb p_ _TMBHbnc nenTlA_oB Ha ocHoBe Tonb Ko _yHgwHbn nenTwAoB.
M3_eHa npoc_aiH_cTBeHH_ c_y_p8 ouH_oro M3 acrwBHbIx __o_oB B Mw4e_cJrr__
nw3on_bM_ToMn_oc_anwAMnrJLil4epwHa. noKaae_ail_o, 4TO B M_4enny nenTwA Bc__Ba_c_
cBowm N-KoH4eB_ rwApo_o6HwM _KopeM. npw 3ToM TpM rwApo_o6Hbn aMwHoKMcno_bnc
onaTICa_ nenTwAa HcOHTanMpyOT c ronoBKon Mone_nbl AeTepreHTa, _opM_py_ KoMnne_c. C
„TOm AaHHbn31p__Mp o Bo3 gwu
MynbTwcno_Hwe _oc_onMnMYHb_e _wnocoMw, c_opmMpoBaHHbIe M3
AwoneoMIl_oc_aTMiiwnr_4epMH8, Aena_c_ BbIBoA o T0M, _To Tonbx0 anMBHwe nenTMAbi
cnoco6Hw AecTa5Mnw3wpoBarb_ _woHHwe nwnocoMw w 3Ta AgcTa6_nw3aLl__g c B_3_a c
_opMwpoB_MeM KoMn_e_ca nMn_nenTw_A. HM3_ rgMoJnMTwqec_ _mBHocTb oAHoro _3
nenT_AoB (nenTMA l3) cB_3aLHa c ero _eHblueHHow cnoco5HocTw K AecTa6_nn3a4wM
4BwnepMoHHbn MeM6p0. 3To o6b_cH_eTc_ aNnHo_wcnoTH_ cocTaBoM N-KoH4eBow
Tpo_Kw _wHoK_cnomblx ocraTHiiB - oAwH TpwnTo__ w napa _eH__awlwHoB. Tailm
o5p_OM, _enaeTc_ BbIBo_ o Tom, qTo cne4w_M_HocJb B3_MoAg_cTB_ylg_ nwHg_Hiie_ ngnTw_Aog
c _oc_onwnwA_w o6ycnoBneHa TpowKow N-KoH4eB_x amwHoKMcnoJ.

H8y_H8_ _ lCIp8ln_ln_ec__ 3H8__moETbpg_oTb_



_MeJn_H6e Je_t cn0wJcm_p no_3goJlg__ eTt npM M3gecTHoM paA_wyce Jl_Mpno_co_M_t cg_3aTb Ao6&g_eH_e nen_TM_mApa

B pa6oTe Ay6oBcKoro n.B. cB_biBaeTc_ MeM6p_H_ anMBHocTb piiA_a nenTwAoB B
Mo_enbHbix MeM6paHH6_x cwc_M_ c wx 6_oJnorJW4ecKo1i (_ToTo Kcw_ec Kow,
_Tw6anepw8nbHow, reMonwmqec_ow} aiwBHocrbyi_. HecmoTp_ Ha To, 4To 6MoMeM6p_a
xwBow mRKw 3Ha_MTe_nbHo cnoxHee o6bIKHoBeHHoro n_n_oro 6McJno_, cne_eT
npM3HaTb, _To An_ p_Aa meTO_ 6Mo_orw_ecKaw anwBHocTb nenTllA_oB AewcTBwTenbHo
onpeAeJuieTc_ B 3Haqw_JIbHo_ cTeneHw n_nwAHblM cocTaBoM 6woMeM6p8Hw. 0co6eHHo
_cHo 3ToT BbIBoA 3By_wT B Tpe_eii_ 4acTM pa6oTbi, rAe ocyL4ecTBn_H Aw38_H nenTwAoB c
anMBHocT6Di B omouieHMw _am-noJnoxwTeJ_bH6n 6aKTepMw, 3oll_oTwcToro cT8_wJIo_Kxa.
__ 4eneH_paBneHHoro Aw3awHa neETTw_AoB B oTHoweHww TaKwx 6anepMii_ BaxcHo no_y4wTb
cTpynypHyii_ Il_H_opM%wio o6 _BH_Hea_BMbric nen_8x_ wMeHHo B onpeAeJIeNHo_
Nem6p_o-MoAe_Mpy1o_ew cpeAe c noMowbNo _MP Bbico Koro p_peweHw_. AAeKBaTHo_
cpeAow An_ p_pa6oTKw nenTwAoB npomB __paM-nonoxMTeJnbHbrc Mw_oopraHw3MoB, Ka_
npoAeMoHcTpwpoBaHo _6oBcKwM n.B., _B_NOTc_ MM4e_b_ _M3o_oc_aTwAwnrnw4epwHa.
AewcTBwTenbHo, nn_Manrw_ec_ MeM6paiH_a 3Twx MMKpoopr_w3MoB npeAcTaBneHa, B
ocHoBHom, _oc_aTMAMnrJnM4epwH8M_M M KapAwonwnMHoM. npM Mcnonb3oBaHMM o6w_Ho
wcnoJnb3yembix An_ 3Twx 4enew n0J_OcTbJO Ae_Tepwp0BaHH0rO _ K0Nmep_ecKM A0c_nH0r0
AoAe4MJn_oc_oxoJnwHa npwBeA_T K non_eHwDi cTpy_bi 6e3 _opMwpoBaHw_ KoNme Kc8 c
ronoBKow MoJne_Jnb_ _oc_oJ_wnwlA_a. M 3To Mox_ npwBecm K HeBepHbTM B6_BoAaM. 3ToT
pe3ynbTaT pa6oTw _y5oBcKOrO n.B., B mcroAw_ecE0_m omoweHMw, _pe3Bw__Mo _eH M
ero cneAyeT _TwBaTb npw nn__oB_Mw noAo6HbIx 3KcnepwMeHToB.
B cB_3Ke c _MP BwcoKoro p_pe IneHw_, iin__ M3y4eHw_ B3awMoAewcTBw_ nenrwAoB c
_HbTMw oc onwnwAHb_w Jnynocom_w n o BHo _cnoJnr_b3ogaTb 31p_
cneKTpocKonMii_. XOT_, B _ot6-To cTeneHw, 3TM 3KcnepwmeHTw MoxHo 3aMeHwTb Ha AaHHbIe
no _e_e _nyopec4eHTHoND Kp_wTeJnR_ M3 nwnocom 3aAaHHorO Jn_nwuH_o]ii_ cocT_, TeM He
31p_
K nwnocomaN c M3MeHeHwem moiyJn_ B_3_o3nacTM_ec_ow _py_cTw 6McJnr_o_ nMnocoN w,
Bepo_mo, o4eHynb _oHcTu{__ cB_3wB_M_ nenmAa c nwnocoMaMM.
He MeHee MHTepecH6_ noJnyqeHHbIe B pa6oTe nenTw_ c aTwBHocT6No n_mB
3onoTMcToro cT8_wnoio_KKa. Bepo_mo, moAw_MK84MM nenTwAa l3, o6naA___ero
mwHwM_bHo_ reMonMTw4ecKOw a_BHocTblO_, no3Bo_T yBenw_MTb grO
aHTw6anepM_bH}mO_ aKTMBHocTb np_ coxpaHeH_w rgMonwTw_gcJc_ojt_ a_yByocJw ya
MwHMM_bnom _oBHe. X0T_ nei_A AocTaTo_o KopoTxww w 6y_er 6bIcTpo pac_enJ_c_
nenTWA_aMM npM BBe_AeHMw B Kp0B0T0K, BmNO_eHMe nen_oB B HaLHo_acm4w wrm 9p_we
Mo__w_Mw aMwHoxwcno_o1i nocneAoBaTeJIbHocm no3Bo_T npeoAo_eTb 3TO
He6J70}_npM_THoe Bo3AewcTBwe. Ho Bce 3Tw NoAw_wKa4wM yxe 3Ha_wTenbHo npo_e AenaTb,



ecnw no_yyeH x0p0w0 oxapai`e_pw30BaHHww B nn_e B3awMocB_3nl cTpyKTypa-axrwBHocTb,
Ha6op nenJMAoB. Ha6op 8JKT_BH6nc/HeanMBHbnc nenTwAoB, on_caHHbiw B Awccgpca4wlJl_
_6oBcKoI`O TI.B., o6ne_MT peuieHMe 3aA_ay_ onTMNw3a4ww cBowcTB HoBwx
_T_6aKTe_pManbHbnc nenTwAoB npoTwB 3o_oTMcToro cTa__oKoKKa w ApyrMx
M_Kp00pr_M3moB.

06ocHoB8HHonb w AonoBepHocTb BblBoAoB AwcccpT84HM
Bce pe3ynbTaTb_ pa6oTbl_ nonyyeHbI c McnoJnb3oBaHMgm, rnaBHbnvr o6p_om,
3KcnepwmeHT_bHbric_ merOAoB. AeT__ Bcex npoBeAeHHbnc 3Kcnep_Me_oB
3_OTo_mpoBaHw B rnaBe 3 __cce_a4wlc. 3To o3Ha_a_, `no 3xcnep_MeHTbl Mor_ 5bTTb
BocnpoM3BeAeHbI noBTopHo. 6onee Tor0, ecnw peyb _eT" o cTpy_e nenTwAoB, To B pa6oTe
0AHa M Ta Xe cTpy_a n0Jry_eHa p_Hiirmw MeTOA__, _To c_xwT 0AH_0BpeMeHHo
npoBepKo_ noJny4eHHoro pe3ynbTana, _ c ApyroJt cTopoHb_, __bIBaeT Ha Bo3MoxHy_
o_aU3_Wl_eHHocTb npMNeHYMocTw AaHHoro c1py_pHorO MeToAa. no3ToMy T__
M35bnoyHocTb wH_opma4Mw no3Bo_eT np_3HaTb nonyqeHHbIe B pa6oJR Ay6oBcEoro TI.B. w
cAen_Hble BbIB0Aw AocToBepHwN_.

noJlHoT8 ocBe_eHH_ pe3yJßbT8ToB AwcccpT84Hw B ny6JnHK8_4w_x
no A_HwN AwccepTa4ww onJtr6n_xoB_o 25 3KcnepwmeHTanbHb_ cTaTeii_, 7 o63opoB
w 36 MaTepw_oB KoM_epeH4w_. 4acTlcqHo, MaTepw4n_bI KoH_epeH4Mw, np_BeAeHw B
_ope_epaTe. nocneuH_we AomaAw AaT_poB_bI 2025 roAoM _ K__rc_ pe3ynbTaToB
M3_eHwA 6woairwBHiicc_ nen1ii_oB npoTMB 3onoTMcToro cT8_wno_oKxa. 6onee ILcMpo Ko
cBowcTBa 3Twx nenTMAoB o6cyxii__rc_ B cTanbe B xypHane Phaurmace4tics 3a 2025 roA.
Pa5oTbl no w3yyeHMIO cTpy_bI KapAwoTo KcwHoB 3aHwMaii_ npoNg_oK BpeMgHM c 2000
no 2023 ii_A. Knaccw_MKa4M_ Kap_oToxc_HoB, cornacHo wx MeM6p_Ho_ _wBHocTw,
npwBoDlMTc_ B o63ope, AanwpoBaH_HbJc_M 2024 roAoM B >Hyp_H8n_e Toxins. 0nMcaHwe ocT_bHii_x
pe3ynbTaToB, KacaOulMxc_ n_HewHbre nenTMAoB, non_aR B A_aLn_oH 2006-2025 roAbI.
T_Mm o6p_oM, Bcg pe3ynbTanw J_ccgpTa4w_ oTpax_gHbl g cTaTb_gx_ M o63op_,
on_n_KoB_HbJCi_ 3a AocTaTo_Ho npoAonxJenenbHbIw npolvl_gx_oK BpgMgH_. 3To
o6ycnoBnyBaeT _ nonH_ 3Toro oTpaxgHMg.

Bonpocbl M J8me__H_g
l. IIMTep_Hblw o63op rnagbl l AogonbHo nonoH M xopowo H__caH, Ho Hg
p_Aena 0 HwHeLiIHeM cocTo_H_w B o6JnacTw _3yyeHnui ceJnenMByoc_ _n_ng_n_AHb_



_

B3_NoAe_cTBMw. 4To M3Bec_o Ha cerO_AHg_wn AeHb, x_Me 6wo_M3w4gc_wre MeToAb_
npewMy_ecTgeHHo wcnonb3y_Tc_ 9iJn_g 3Toro?
2, KnaccM__Ka4_ x8pAwOToKcMHoB Ha _mn6_, B cooTgeTcTBww c wx MeM6p_How
aiCwBHocTbEO, o5H_p_Ba_PC, _Ta Hg_oTopwg_ynnbl_ M_o_wc_gHH_(caM_ag
Man_o_wcneHHaUI_ - 5 KapAwOToKcMHoB}, a Apyrwe, H8o6opoT, coAepxan MHoro
lCa_pAwoTo KcwHoB, H_pMMep, 2l, 36. He o3Ha__ nw 3To, _To BHy1rpM nocneAHwx _ynn
TaLKxe MoxHo npoBecnvr_ A_bHewuiee p_AeneHwe no MeM6p_Ho_ _wBHocTw?
3. B pa5oTe oxapaJnrepw3oB@H_ To_b_o oAwH _MnneKc - ngnTwAa 9 c nw3onwn_oM l__G.
4TO w3Be_cTHo o KoMnngKc_,_opMwpygMwx9pyr_Mw aiwgHbnw_M B oTyowgH__
. 3oJrl_oTwcToro cra_wnoii_KK_ nenTwAamM?
4. B pa6oTe oxapamrepM3oBaU3_w KopoTmg (13-l4 a.o.) ngnT_A_ c anMBHocTb_Eo npoTyg
3oJIoTwcTorO_ cTa_MJTo KoxK8. Ho amC_wBHocTb _xe, _eM, Hapwmep, y A_ToMw4wHa. 6b_ny
nw nonbITxw MoAWl_M4_oBaTb neTiiw c 4eJrb}O_ yny_eHM_ mc _MBHocTw, xoTg 5bI Ao
}11_oBH_A_ToMM4wHa?
5. 05o3Ha_eHw_co Kp_eHlIg. 0AwH _ ToT xg KapAnoTo KcMHynoM_HagTc_ no
Hec Konb_My a66peBw_aM_. H_pwMep, CTI - 4_oToKcwH l w3 gAa N. oxj_JJii_(Taic_g KT
01, CTlNo). 3hro 3aTpyAH_R vneHwe. CneAoB_o 6_ Mcno_b3oB_Tb oAHo coKpaweH_e. TeM
6onee, 3To nerx0 cAenaTb aBToMaw_ecKow 3_gHow B npo_aMMg Vord.
6. Pwc. 84. mHorocnoBwg g noAnwc_ K pwcyHKy. Agg n_g_MpwcyHKa_. Ha o5oMx
_yI-ypwpyR cnoBo ((KA-cneKTpw>>. MoxHo 6bLno 5b_ wcnonb3ogaTb ero TonbKo oA_H p_,
nepeA AR_w3a4we_ coAepxwMoro n_e_en.
7. CHocxa l) K Ta5Jn. lG H_ c_. 93: ((AaHH6Ie 3_McTBoB_w„.>>. hf_oHmo cKa3aTb npowe:
(_noAaHHb_pa6OTw„.>>.
8. PMc. I07 Ha cTp. 269 Aw_ccgpTa4MM: H4 HgM cpaBHMB_Tcg Aga cngKTpa, Ho oHw Han_oxgHbI
oAMH Ha Ap_n, _TO 3a0yAH_er cpaBHeHwe. H_o 6blno 6bI pa3HecTw wx no Bep__w.
9. Pwc. l 09, n_enb a) (c_. 282). Ha3B_yLi_ amMHoKwcnoTHbn ocTan`KoB 4MTa0rc_ c TpyAoM.
hT_oxHo 6bUlo 6w ocTaBMJb ToIIb Ko HoMgpa, 8 aN_HoKwc_oTHy_ noc_gAoBaTg_bHocTb
nß_BenM B n0AnMcw K p_cyH_.
I 0. B pa5oTe nony_eHo AogonbHo mHoro cTpyK_p non_ngn_AoB, KoopA_HaT_wKoTopbrc_
AenoHwpoB_b_ B 6_K AaHHbnc PDB. B Awcce_%ww npMc_cTBygTpa3Agn 3. I l(6_b_
AaHHbIX). K_an_ocb 6bl, B H_m Aonxna npMc_cTBoBaTb wH_opMa4M_ oAgnoH_pog_Hb_
C_ynyp_. H0 3ToT pa3Aen o_eHb KOpoTKMw: B HgN Tonblco_ KoHcTaT_py_cg o TaKoM
Aen0HMp0B_wll, H0 _PC_w oTc_cTByfOT. XenanenbHo 6bIno 6bI npwBgc_ Ec_oA_ Bcgx
Aen0H_p0B8H_H6nc cTpy_.



__ ___

npMBeA_HHble 3aNe__M__oqHeHn_ He Hoc_T npwH4wnw4nbHoro xapaunepa. 0Hwc
_BJ0l_IOTc_ cneAcTBMeM Bwcoxow 3HayMMocm nonyqgHHbnpe3ynbT_ToB y cJl__an
A_bHewtiieMy p_BMTYC_tO 3Toii H_p_eHMLIi MccIIeAoB_w_.

38KJnNo_e__e
_wccepTa4MoHH_ pa6ora _6oBc Koro n.B. gBJuieTc_ coBpemeHHb_ KoMnneKcHblm
Ha__ wccneAoB_MeM, npeAcTaB_lci__ wnepec c To_KM 3peHw_ pa3pa6oT_Hbn B Hew
MeT0AMK M noiPC_oAoB K M3_eHllIO B3aWMoAeJtcTBwg MeM6paHoairMBHwx ne_nwAoB c
MoAeJ1bHbIM_ nwnwAHbI1N_ MeM5pWl_aMw w npannqecKnx pe3yn6TaToB yM3%iHa
_TwMw_o6Hb0c nenTltA_oB Ang wccneAoBaTenew, wcnonb3_wMx Mem6p_oan_BHwe
nenTw_ubl _ Aw_3%Ha 6MoaKr_BHbnc __oroB. C y4_ToN a_anbHocTw, Hay4Ho_ HoBM3Hw
_ o6ocHoB_HocTn BwB0AoB, oHa nonHocTbfO cooTBercTByer Tpg6oB_wgM, npeA_gBn_gNbrM
K AoKTOpc_M Amcce_a4w0r1_, nyHcraMM 9-l4 "no_oxeH_ o npwcyxAeHn_ _eHbIx
cTeneHeJt" (_Bepxii_eHo nocTaHoBneHwem np8B__TenbcTBa P_ oT 24.09.20l3 r. Y% 842 c
a_8n_bH6nwM M3MeHeH_mw M AononHeHw_w), a e_ aBTop Ay6oBcKw_ n_JLii_ BMKTopoB_y
3aCJIyXm_BaeT npMCyXAeH_ _gH0w cTeneHM A0KTOpa x_MwqecKv_x HayK n0 cne4w8n_bHocT_
l.4.9 ((6woopr_M_gc__ xnMM_>>.
ABTope_epar, AMcce_a4ng w OT3wB Be_Lci_e_ opraHw3a4wM 3acny_aHbI_, o5cyJAeHbI
w _BepXAeHb_ Ha ceMwHape Jla6opaTOpww _yHK4MoH_rbHbrc cBowcTB 5wononMMepoB
_eAep_bHoI`O_ rocyAapcTBeHHorO 6ii_Axemoro y4pg_gHF[_g Hay_ MHcTw_a
6w0x_Mllqec Kow _n3w_ MM. H.M. 3mawc_y3Jui PoccerwcKow __emMw H_yK (npoTo Kon N% 7 oT
25 ceHT_6pg 202G r.).
CeKpeTapb ceMwHapa ,
K.x.H. _ JiWTwrnoBaA.C.
0T3bIB noArOToBneH A.x.H. CeMeHoBo_ h1.r.

rnaBHbIw HayqHbIw coTpyAHMK, py KoBoAwTg_b
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