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3ToT MHcTpyMeHTapMM _BJT_eTc_ HoBaTopc_MM, ero pa3pa6oT_e TTocB_Je4eHbI Hec_oJIb_o�pa3ueJ_oB uMccepTa4MoHHoM pa6oTbI, M oH rTpe_pacHo uorToJrH_eT o6_erTp_H__bIM _a�uaHHbTM MOMeHT TTOuxO_,  OrTMCbIBa_wMM pa3JrM_HbTe MyTa4MoHHbre r Tpo4eccbT�xapa_TepHbTMM _Jr_ HMx no_rTMc_YrM, To ecTb TMrTM_HbIMM _JT_ 3TMx rTpo4eccoB 3aMeHaM_�Hy_JreoTMuoB, rTpoMcxou__MMM B orTpe_e_rëHHoM _o_Te_cTe. HoBbIM rTouxo_ TTo3BoJTM_�aBTopy orTMcaTb paHee He rIo__aBaBIrIMec_ orTMcaHMJEO acrTeKTbI Bo3HM_HoBeHM_ M�perTapa4MM MoJre_yJr_pHbTx rTo Bpe_AeHMM B xoue pa3BMTM_ pa_oBb_x orTyxoJreM.�    TeMa _B__eTc_ a_TyaaLn_bHoM, rTocKoJTb_y 6JTaro_ap_ pa3BM_MJFo_ TexHoJTorMM�ce_BeHMpoBaHM_ Ha_aITJrMBaeTc_ Bce 6oJn_bIrJe reHomcHbrx uaHHbTx Ji__ pa_oBb_x o6pa34oB.�Mo_e_yJr_pHa_ uMarHocTM_a Ha ocHoBe 3TMx AaHHb_x cTaHoBMTc_ oAHM_ M3�HeOT_eM_eMbTX _arOB nOcTaHOB_M AJcTarHo3a M nOHMMaHM_ MexaHM3Ma pa3BMTM_�onyxoJIM. Pe_b M_ëT _a_ o Hay_HoM rIoHM_aHMM r_po4eccoB oH_oreHe3a, Ta_ _ _�TTpa_TM_ec_Mx 3a_a_ax __arHocTM_M M BbI6opa Tepar_MM. T_pM 3ToM T_o Mepe pocTa�o6_ëMa reHoMHbrx uaHHbIx cTaHoB_Tc_ rTpa_TM_ec_M peaain_M3yeMbI M BocTpe6oBaHbT�rTouxoAbI, co_eTaJFo_Me __eHTM_M_a4MJeo_ oT_e_bHbIx oH_oreHHbrx ,_yTa4MM co�cTaTMcTM_ec_MMM   rTo_HoreHoMHbI_M   onMcaH M__M   MyTa4MoHHbrx   uaHHblx,�rTo3BoJr___MMM onMcbIBaTb MyTa4MoHHb_e rTpo4eccbT B orTyxoJr_x M cB_3bTBaTb Mx c�rIo_oM_aMM or_pe_e_ëHHbIx reHoB. Pa3BMTM_ TaKMx rToAxouoB M rTocB__eHa pa6oTa�MapMM AJre_caH_poBHbI AHupMaHoBoM.���������CTpy_Typ_ p_6oTb_. UMccepTa4M_ M3JTo_eHa Ha 1 l 4 cTpaHM4ax M coAep_MT�cJ_euy__Me pa3ueJr6T; BBe_eHMe, o63op JnMTepaTypbr, pe3yJrbTaTbI M o6cy__eHMe B�_eTbIpëx rJlaBax, ocHoBHbre pe3yJTbTaTb! M BbIBoubT, crTMcO_ JrMTepaTypbI M rTpMJIO_e_M_.�Pa6oTa B_Jr__aeT 3 7 pMcyH_o_ M 9 Ta6_M4 B ocHoBHoM Te_cTe, a Ta__e 9 pMcyH_oB M 7�Ta6_M4 B np_Jro_eHM_. CTTMco_ Jr_TepaTypbr co_ep_MT _ 28 ccbIJIo_.�    Bo BBeueHMM orTMcbI_aeTc_ a_TyaJrbHocTb pa6oTbT, cTerTeHb pa3pa6oTayHocTMc_�TeMbI, 4eJTM M 3aua_M MccJreAoBaHM_, Hay4Ha_ HoBM3Ha M rTpaKTM4ec_a_ 3Ha4nMocTb,�rToJro_eHM_, BbrHocMMbre Ha 3awMTy, _M_HbTM B_JTau aBTOpa B Mcc_eAoBaHMe, cTeTTeHb�JiocToBepHocTM M anpo6a4M_ pe3y_bTaToB, cTpy_Typa M o6_eM _MccepTa4MM M cnMco_�



coKpa_eHMM. B o63ope JrMTepaTypHbIx AaHHblx (rJraBa 1) BBo__Tc_ ocHoBHbIe rToH_T__,�McrToJTb3yeMb_e B pa6oTe, a MMeHHo __MyTa4MoHHbIe rTpo4eccbT>>, __MyT_4MoHHbTe�rToJirT_cM>>, __MyTa4MoHHa_ acMMMeTpM_>>. ABTop u_eT _paT_oe oTTMcaHMe cMcTeMb_�perTJTM_au_M _aK Bo3Mo_Horo McTo_HM_a MyTa4MM, a Ta__e cMcTeM _erTapa4MM,�MccJreJioBaHMe KoTopbIx rTpoBo_MTc_ B pa6oTe. Ta__e B o63ope JTMTep_ypb_ M3JTaraeTc_�maTep_aJr o6 M3MeHeHMM MyTa4MoHHbIx rTpo4eccoB B xoue p_BMTM_ onyxoJIM. rJraB6r 2,�_ , 4 M 5 rTocTpoeHbr no cxouHoM cxeMe. _a_ua_ rJIaBa coUep_MT pa3ueJT c MaTep_auraMM�M MeTo Jia__, pa3_e_ c pe3y_bTaTaMM y JcTx o6cy_AeHMeM. rJraBa 2 rTocB__eHa M3y_eHMJa_�acMMMeTpMM B Ha_onJreHMM M McrTpaBJEeHMM T_oBpe_UeHMM Ha JrMuMpyJa_weM M�oTcTaFo_emc 4en_x _JH7C_. B rJraBe 3 npoBe_eHo MccJre_oBaHMe AB_ _oH_peT_brx�_JTnHM_ec_Mx cJTy_aeB ueTc_Mx r_Mo6iracToM M ycTaHoBJreH MoJIe_y__pHbIM MexaHM3M _x�yJrbTpaMyTa6MJrbHor_ _eHoTMrTa, _JraBa 4 co_ep_MT rTo_po6Hb_M MyTa4MoHHbIM aH_M3�o 6p a34oB  6 a3aJI bHo_JreTo_HoM  _ap4MHoMbr,  KoTopbTM  rT o3BoJrMJT  0_Tpe_eJTMTb�oco6eHHocTM o6pa3oBaHM_ MyTa4MoHHbTx rTo Bpe_ueHMM UH_ M Mx perTapa4MM B uaHHoM�TMne pa_a Ko_M. Ha_oHe4, rJIaBa 5 TTocB__eHa M3y_eHM_ MyTa4MoHHbTx rTpo4eccoB _a�oT_eJrbHbTx cTauM_x oH_oreHe3a, a He ToJTbKo Ha ocHoBe MToroBoTo Ha6opa MyTa4MM B�o_TyxoJ_M B 4e_oM, _JI_ _ero MccJIe_yJa_Tc_ B3aMMoc B_3M Me__y MyTa4MoHHbImcM�n0urTMc_MM M _JIoHaJTbHbTMM xapaKTepMcTMKaMM MccJTe_yeMbTx MyTa4MM.�    _a_Jia_ r_aBa rTpe_cTaBJT_eT co6oM camcocTo_TeJrbHoe Mcc_euoBaHMe, rTpM 3ToM�?JTaBbT o6_euMHeHb_ o6_eMc_ TeM_M_oJn M JTorM_ec_M cB_3aHbl.���������HoBM3H_  M  3H __ M MocTb  ocH oBH b_x  H_y_ H bIx  pe3y_bT_ToB,  no_y_eH H bIx�__ccepT_HTom. _MccepTa4MoHHa_ pa6oTa MapMM AJre_caH_poBHbI AHupJvT_aHoBoM HocMT�TeopeT_yec__tt_ xapaKTep M TTocB__eHa Mcc_ei4_oBaHM_ MyTa4MoHHbTx rTpo4eccoB B�oH_oJro_M_ec_Mx HoBoo6pa3oBaHM_x M pa3pa6oT_e MeTouoB _a_oro MccJre_oBaHM_. _a_�_ToJry_eHHb_e pe3yJ_bTaTbI, TaK M pa3pa6oTaHH6Te MeToAbI rrpeucTaBJT__T HecoMHeHHbrM�Hay_HbrM MH_epec M rIpM 3ToM MoryT 6bTTb McrToJrb3oBaHbI Ha rTpa_TM_e, HarTpMMep, u__�Mo_e_?JI_pHoM uMarHocTM_M TMrToB M rTo_TMrToB pa_a Ha ocHoBe pe3yJrbTaToB�



p���ce_BeHMpoBa_M_ U_ 6oJTbHoro, a, B rTepcne_TMBe, M _JI_ BbT6opa aue_BaTHoM TT__T_rTy�pa_a TepanMM.�0cHoBHbTe pe3yJTbTaTbT, rToJTy_eHHbre coMcKaTeJTeM, cJTeu_wMe;�l. __oKa3aHo, _To __oJTMMep_a ueJTbTa TTpM perTJTM_a4MM oTcTa__eM 4erTM j4_H_ ueJTaeT�6o_b_e o_M6o_, _eM noJrMMepa3a 3TTcM_oH rTpM perTJT__a4Mmc __uMpyHi_weM 4enM. 3To�rTpMBOAMT _ pa3___MJa_ B c_OpocT_x MyTa4MOHHbTx rTpo4eccoB Me__y JIMJiMpy__eM M�oTcTaJFo_eM 4en_mc_. CMcTeMa penapa4MM HenpaBMJTbHo cnapeHHbTx Hy_JIeoT__oB�_oMrTeHcMpyeT 3Ty acMM]MeTpM_ 3a c_eT Toro, _To _crTpaBJT_eT 6o_bIrIe __o Bpe>IcJieHMM Ha�oTcTa7EO_weM 4enM.  Ta_MM o6pa3oM, aBTopoM BTTepBbre ycTaHoB_TeHa rTpMpoJia�BO3HMKHOBeHM_ aCMMMeTpMM B CKopocT_x MyTa4MOHHbTx TTpo4eccoB Ha Jr_JiMpy_weM M�oTcTaJFO_eM 4eTT_x __ B pa_oBbTx o6pa34ax c _Ha_TMBMpoBaHHoM cMcTeMoM penapa4MM�HerTpaBMJrbHo crTapeHHbIx HyKJreoTMuoB.�2. MccJTe_oBaHbI uBa __MHM_ec_Mx cJTy4a_ ueTc_Mx rJIMo6JTacToM M no__aHo , _To Mx,�yJrbTpaMyTa6MJn_bHb_M _eHoTMn o6__cH_eTc_ ouHo BpeMeHHoM MHaKTMBa4MeM cMcTeMbI�penapauMM HerTpaBMJTbHo crTapeHHbrx Hy__eoTM_oB M MyTa4MeM B 3K3oHyKJIe_HoM�(McrTpaBJr_JFoweM o IrIM6_M) uoMeHe rToJTMMepa3br 3rTcMJToH. A_Ia_M3, TTpeucTaBJTeH__bTM B�3ToM rJraBe, Mo_eT 6bTTb TTpMMeHeH M AJr_ upyrMx cJry_aeB yJIbTpaMyTa6MJIbHbTx�or_yxoJIe_ uJT_ yTo_HeHM_ MoJre_y__pHoro MexaHM3Ma.�3 , Pa3pa6oTaH cTaTMcTM_ec__M TecT, c rToMo_bii_ _oToporo no_aai3aHo, _To AoJT_ MyTa4MM�rToJi rToJro_MTeJIb_6IM oT6opoM B yJIbTpaMyTa6MJIbHbIx rJrMo6JIacToMax _a_ MMHMMyM B 2� a3a HM_e, _eM B cJra6o MyTa6MJTbHbIx rJrMo6JracToMax.�4. __o_a3aHo, _To B 6a3a_6Ho_JreTo_HoM _ap4MHoMe _oJT_ MyTa4_M, xapaKTepHbIx _JI_�Bo3_eMcTBM_ yJTbTpa_MoJIeToBoro M3JIy4eHM_, BbT_Jue, _eM B MeJIaHoMe, M 3__e_TMBHocTb� eTTapa4M_ Ta__x MyTa4__ Ta__e BbT_lIe. ycTaHoB_eHo, _To MyTa4M_ C>A _Me_T� a3Hy_ rIpMpo_y B 6a3aJIbHoK_eTo_HoM _ap4MHoMe M B MeJraHoMe; B 6a3aurbHo_JIeTo_HoM�_ap4MHoMe oHM, B ocHoBHoM, BbT3BaHbT o_McJIeHMeM ryaHMHoB, a B MeJ_aHoMe�npeAcTaBJI__T co6oM cMecb MyTa4Mc_M oKMc_eHM_ ryaH_Ha M MpTa4M_ 4MTo3MHa noA�Bo3_eMcTBMeM yJIbTp__MoJTeTo Boro M3_y_eHn_.�



 5 n ]lVT_ccJIeuoBaHo M3MeHeHMe a_TMBHocTM MyTa4MoHHb_x npo4eccoB B xoue paL3BMT]M__�pa_oBo_ onyxoJTM, no__aHo, _To AoJT_ MyTa4MM, rTpeucTaB__ii__Mx oTTpe_eJTeHHbItt_�MyTauMoHHbItt_ rTpo4ecc, Mo_eT M3MeH_Tbc_ co BpeMeHeM. B oTJTM_Me oT rTp_abrN_Mx�Mcc,__euo_aH_M, arperMpoBaB_IMx _aHHbTe rIo Hec_oJTbKMM o6p_4aM, B _a6oTe�rTpoAeMoHcTpMpoBaHo M3MeHeHMe a_TMB_ocTM MyTa4yc_OHHorO rTpo4ecca BHyTpM ouHoro�_oH_peTnoro o6pa34a. Ta__e ITo_a3aHo, _To M3mI_eHeHMe a_TMBHocT_ mc_Ta4M0HHoro�rIpo4ecca BJrM_eT He 'ro_b_o Ha oco6eHHocTM MyTa4MoHHoro crTe_Tpa, Ho M Ha� pacTTpe_e_eH_e mcyTa4MM B_o_b reHoMa M _e__y 4en__M jVCH_.� 06ocHoB_HHocTb Jnc yocToBepHocTb H_y_Hb_x pe3yJIbT_ToB M Bb_Bo__B,� _6ocHo_aHHocTb pe3yJIbTaToB cJTI_e_yeT M3 aue__aTHoro M xopo_o rTpo JiyMaHHoro�cTaTMcTM_ec_oro aH_M3a 6o_bI_T_x o6_ëMoB uaHHb_x o MyTa4MoH_bIx ITpoueccax B�pa_oBb_x orTyxoJr_x, ocHoBaHHoro Ha co BpeMeHHoM MHcTpyMeHTapM3eT_. CaM3er_ r_oJTy4eHHbIe�pe3yJ_bTaTbI corJracy]EoTc_ c paHee M3BecTHbIMM, rTpM 3ToM coAep_aTeJIbHb_ _ HoBbIn�Pe3y_bTaTbI 6br_m rTpe_cTaBJIeHbT Ha Hec_o_b_Mx _oH_epeH4M_x, B ToM _McJIe�Me_uyHapo_HbIx, M B Ka_ecTBe Tpex cTaTeM orTy6JTM_oBaHb_ B Me__pHapo_HbIx�pe4eH3MpyeMbTx _ypHauTax Genome Research JcT JouJcnal of Path_logy (_TepBb_M _BTopoM),� a Ta__e N_ture Genetics.���������Pe_omeH__4MM no nccno_b3oB_H__ peJy_bT_ToB _ BbIBoAoB AMccepT_4MM.�M_rTo_b3oBaHHbIe aBTopoM MeTo_bI M3y_eHM_ MyTa4MoHHoM acMMMeT_MM MoryT 6_IT_�McrTo_b3oBaHb_ ___ aHaJrM3a ApyrMx TynoB pa_a c 4eJrblci_ yTo4HeHM_ MoJre_yJI_pHoro�MexaHM3Ma Mx pa3BMTM_, a Ta__e oco6e_HocTeM Ha_orTJreHJM__ noBpe_ueHMM 3eE_ Mx�_e_Tapa4JmcM. Pa3pa6_TaHHbIM aBTopoM cTaTMcTM_ecKMM TecT uJr_ o4eH_M Ao_y MyTa4MM�r_ou rTo_ro__TeJTbH6Tmc oT6opoM, Mo__eT 6bTTb Mcr_oJIb3oBaH AJI_ uaJIbHeMLc_Iero M3y_eHM_�oT6opa B pa_ax c r_oB6TJUIeHHbTMYI_ c_opocT_MM MyTMpoBaHM_. _3y_eH_e MyTa4MoHHbTx�rTpo4eccoB Ha pa3HbTx 3Tanax pa3BMTM_ oT_yxoJrM mco_eT 6bTTb B __bHeM_eM�McrTo_b3oBaHo _JrI_ TTo_c_a cy6_JIoHaJrbHbTx _paMBepHb_x MyTa4Mtt_, a Ta__e A__ M3y_eHM_�TTpo4eccoB MaJrMrHM3a4MM? _a_ pe3yJnbT_TbT pa6oTbT, Ta_ M pa3pa6oTaHHbTe Me_o_b_�Morv, T rTpMMeH_Tbc_ _Jr_ A_arHocTM_M TMnoB M_M rTo_TMrToB pa_a, aHaJT_3a�



y����rTpo_cxou_wMx B TTpo4ecce HoBoo6pa3oBaHM_ _yTauMoHHbTx npo4eccoB, Mc_ MoryT�McTToJrb3oBaTbc_ npM BbTpa6oT_e pe_oJMeHua4MJM_ no Ha3Ha_eH_JEo Tepan_M pa_a.���������3_Me_aHM_ _ p_6oTe. Pa6oTa xopo_o rTpoAyMaH_a, JIorM_Ha, __TepecHa, xopo_o�HanMcaHa. TeM He JMeHee, ecTb HecKoJrbKo 3amre4aHMM _ M3Jro_eH__.�1) _pac_Ba_ _opMyJra 1, cBou_wa_ pe3yJ_bTaTbr Tpëx pa3Hb_x 3KcrTepMMeHToB M�HeM3BecTHyK}_ BeJIM_MHy ac_MMeTpM_ MyTa4MOHHoM a_TMBHocTM rTo_MMepa3 3T_cM_oH _�ueJrbTa B oAHo ypaBHeHMe, aHHoTMpoBaHa cJIM__o__ _paT_o, _To6bI 6bITb o_e_MJiHoM.�2) B pa6oTe Hec_oJIb_o pa3 npMBeueHa rTo_TTMcb APOBEC (2 _ _ 3 no COSMIC) n He�yTTOM_HyTO, _TO nO ßaCTTßOCTpaHëHHoM Bepc_M, r_pM3Ha_oM a_TMBHocT_ _B__eTc_ He�TOJr6_O  neperTp e_cTaBJn_e HHOcTb  3TOr0  MyTa4MoHHoro  _oHTe_cTa,  Ho  M  ero�TTpocTpaHcTBeH_a_ __acTepM3a4M_ (4er_o__mE 3aMeH).�3) npM ccb_JI_ax _a pa3ue_ rIoii_rTMceM 6_bT AaHHbTx COSMIC JIy_Lue np_BoAMTb _aTy�o6paL4eHMn _ 6a3e. _ co_aiIe__JFo, 3ToT pa3_e_ C0SMTC He cMHxpoHM3MpoBaH c�BepcM_MM ocTaJTbHoM 6_bI uaHHblx M MMeeT _Hor_a M3MeH_eTcn 6e3 K__oM 6bT To Hn�6b_JTo uo_yMeHTa4MM.�4) B pac3ueJre 3.2.8 Mcc_eAyeTc_ uoJE_ MyTa4MM nou noJro_JcT_TeJTbHbIM oT6opomc B� JTbTpaMyTa6M_bHbIx M HeMyTa6MJrbHbIx rJr_o6JracToMax. Me _oxeT JTM 6bTTb Ta_oro, _T0�Ha  caMoM  _e_e  oTHo_eHM_  _acToT  mcyTa4MM-upaMBepoB,  Haxou__Mxc_  noA�rTo_o_MTeJTbHbIM oT6opoM _ ocTaJIbHbIx MyTauMM (_acca_MpoB) coBrTa_a7Eo_T, Ho np_�M_oM a6coJT_THoM _McJIe MyTa4Mtt_ B HeMyTa6MJrbHbTx pa_ax __yTauMM-nacca>JECMp_T�cTaTMcTM_ec_M xy_e ueTe_TMpyJCi_Tc_.�5) B rJraBe 5 npM _ccJreuoBaHM_ JM_3MeHeHMM a_TMBHocT__ ___Tau__oHHoro TTpo4ecca Bo�BpeMeHJer_ y_MTbrBaeTc_ ,_TM ToT _a_T, _To He_oTopbTe orT\_ '_o._Tmc MoryT 6bITb o4eHb�arpeccMBHbTMM M He MMeTb TIo3_HMx _JToHoB TTo TTpM_MHe 6bTcTpoM JIeTaJrb_IocTM 3TMx�TMnoB pa_a?�



_a__e M_eeTc_ p_A Heuo_eToB B o_opM_eHMM pMcyH_oB. HanpMMep, Ha pMcyH_e 2.3�0TJIM_a_Tc_ rTop__o_ 3aMeH Ha TTaHe_M (a) M Ha rTaHeJrM (6), 4To 3aTpyAH_eT BocrTp_TMe.�Ha p_cyH_e 5 .4 _cr_oJrb3yJFoTc_ Te _e 4BeTa, _To __ pMcyH_ax 5. 3 M 5 , 5, o_H__o 4BeTo_oM�_o_ MMeeT coBep_leHHo Apyroe 3Ha4eHMe.�    _ce 3TM 3aMe_aHM_ He yMeHb_aJoT Bbrco_oro _a_ecTBa, Hay_HoM, M rTpa_TM_ec_oM�4eHHocT_ _MccepTa4MoHHoM pa6oTbI, rTpeucTaBJneHHoM _apMeM AJIe_caHupoBH0M�AH_pJML_aHo_o_ _a 3awMTy.���������3H__MMocTb u__ H_y_M M np__TM_M no_y_eHHb__ _BTopoM pe___bT_ToB.�_ToJTy_eHHbIe p_3yJIbTaTbI MMeJOT _yHuaMeHTaJrbHoe M npa_TM_ec_oe 3Ha_eHMe M BHoc_T�_K_au B rToHMMaHMe MexaHM3MoB, JTe_a_Mx B ocHoBe Bo3HM_HoBeH__ HaM6oJIee�pacTTpocTpaHeHHoM _opMbT PPC M M3MeHeHMM B a_TMBHocTM ee Te_e_M_, Pe3yJIbT&TbT�AMccepTa4MM MoryT _cnoJrb3oBaTbc_ rTp_ rTpoBeueHMM Hay_HbIx MccJrea_Ba_MM B o6Jrac_M�Mo_e_yJT_p_oM MeuM4MHbI, _M3_o_orMM, MoJIe_yJI_pHo_ 6M_JIorMM M 6MoMH_opM_M__.�OTTMcaHHbTe B uMccepTa4MM MeToAbI M cTaTMcTM_ec_n_ 3a_oHoMepHocTM MoryT 6brTb�Mc_To_b3_BaHbI B _eAep_JTbHoM rocyuapcTBeHHoM 6JEO__eTHoM y_pexueHMM Hay_M�JMHcTMTyT o6we_ reHeTM_M MM. H.mI_. BaBJeE_JIoBa PAH, _e_epaJrbHoM rocyyapcT_eHHoM�6_A_eTHoM y4pe__eHM_ Hay_M MHcTMTyT Mo_eKyJn_pHoM reHeTMKJmc PAH, _e_epauIbHoM�rocy_apc_BeHHoM 67Fou_eT_oM y_pe__eHMM Hay_M MHcTMTyT 6MoJro_MM re_a PAH,�IMHcTMTyTe xMMM_ec_oM 6Mo_orMM M _yH_aMeHTaJI6HoM MeAM4MHbT CO PAH,�_e_epa_bHoM rocyuapcTBeHHoM 6JEoA_eTHoM Hay_HoM y_pe_ueHM_ __MeuM_o-�reHeTM4ecKMM  Hay_HbIM  4eHTp  MMeHM  a_aueMMKa H._I.  6o__o_a>>,  Hay_H_-�Mc_JIeAoBa_e_bc_omc MHcTMTyTe MeuM4MHc_oM reHeTM_M ToMc_oro Ha4MoHauIbHoro�MccJre_oBaTe_bc_oro MeuM4MHc_oro 4eHTpa PAH, _eAepaJTbHoM rocy_apcTBeH_oM�aB_oHoMH_M  o6pa3oBa_e_bHomc  y_pe_7Ec_eHMM  BbIcT_Iero  o6pa3oBaHM_  _TepBoM�_oc_oBcKoM rocyAapcTBeHHoM MeuM4MHc_oM yHMBepcMTeTe MMeH_ ]M_.M, Ce_eHo_a M3�P_, Moc_oBc_oM rocyuapcTBeHHoM yHMBepcM'reTe _MeHM M.B. Jn_oMoHocoBa,�H_n_cM6Mpc_oM ?ocy_apcTBeHHoM yHMBepcMTeTe M ypyrMx y_e6Hb_x M Ha___o-�MccJIeuoBa_eJrbc_Mx opraHM3a4M_x,�



                          _������������3__JrJeo__eHMe no p_6oTe�UMccepTa4MonHa_ pa6oTa TTpe_cTaBJI_eT co6o_ 3aKoH_eHHoe MccJIe_oBaHMe Ha�a_Ty_bHyJEo TeMy, rTpoBeueHHoe Ha BbTco_oJMc Hay_HoM ypo_He. BbTBoubT, rToJTy_eHHbTe B�pa6oTe, Hay_Ho o6ocHoBaHbT M uocToBepHbT, cTporo c_opmcyJTMpoBaHbT M c_euyJa_'r M3�T_ocTa_JTeHHbIx 4eJre_, 3aua_ M pe3y_bTaToB MccJIeAoBaHM_. ABTope_epaT pa6oTbT�rTocTpoeH rTo TpauM4MoHHoMy ETJTaHy M xopoI_o oTpa_aeT co_ep_aHMe AnccepTa4MM.�__oJIy_eHHbIe pe3yJIbTaTbT MMeJeO_T Ba_Hoe TeopeTM_ecKoe M npaKTM_ec_oe 3Ha_eHMe.�__ccepTa4MoHHa_ pa6oTa _apMM A_e_caH_poBHb_ AHupMaHoBott_ __XapaKTepMcTn_M�To_e_Horo MyTareHe3a B pa_oBbTx _JreT_ax _eJToBe_a>> oTBe_aeT Tpe6oBaHM_M rTyH_Ta 9�__JrL_o_o_eHM_  o  rTop_A_e  rTpMcy__eHM_  y_eHbIx  cTerTeHeM>>,  yTBepJH__eHHoro�rTocTa_oB_eHMeM TTpaBMTeJIbcTBa PoccMMc_oyc_ _euepa4MM oT 24 ceHT_6p_ 20 1 3 r. N_ 842�(B pe_a_4MM c M3mceHeHM_MM, yTBep_AëHHbTMM _TocTaHoBJreH_eM _paBMTeJnbcTBa�PoccMMc_oM _e_epa4MM oT 1 o_T_6p_ 20 1 8 r. N% l 1 68), ETpeub_BJT_eMbIM _ uMccepTa4M_M�Ho coMc_aHMe y_ëHoM cTeTTeHM _aHAM_aTa 6_oJIorM_ec_Mx Hay_, a ee aBTop,�HecoMHeHHo, 3acJTy_MBaeT npMcy__eHM_ y_eHoM cTeneHM _a__M_aTa 6MoJrorM4ec_Mx�Hay_ TTo cne4M_bHocTM O3 .0 1 .09 - __MaTeMaTM_ec_a_ 6MoJIor_, 6MoMH4ii_opMaTMKa>>.�
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