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0 nuccepranuoHHo# pabore Jlomakuna S.A. « CTpyKTypHO-(QYHKIIMOHAILHBIN aHAIIH3
MOHOKJIOHAJIBHBIX aHTHTE, KPOCCPEAKTUBHBIX K BUPYCHBIM aHTHI€HAM, IIPU PACCESTHHOM CKJIEPO3€EY,
NPEACTABICHHOM Ha COMCKaHUe y4eHOH CTEIeHN KaHuaTa OMOJIOTHYECKHX HayK

no cnenuansHocTH 03.01.03 — MonekynsapHast 6uonorus.

Paccestansrii ckitepo3 (PC) - 3To XpoHHYecKOe BOCTIAIUTEIEHOEe HEHPOAETreHEPaTUBHOE
3a00JjieBaHye ayTOMMMYHHOM NIPUPOIBI C HEM3BECTHOH dTHONOTMEH. Cpeu IPHYNH pa3BUTHS
3a00/IeBaHHUS BBIIENSAIOT TeHETUIECKYIO IPEAPACIONI0KEHHOCT, KIIMMAaTHYEeCKHE YCIIOBHS MECTHOCTH, a
TaKXKe BHpPyCHBIC win OakTepranbasle nHdexuu. [latorenes ranHoro 3aboneBanus BKIo4YaeT B cels
MOBPEXKIEHNAE MUETHHOBOM 000JIOYKH HEPBHAIX BOJIOKOH, YTO IIPHBOJUT K IIOCTENIEHHOMN yTpaTe psaa
GyHKUHI EHTPANTLHON HEPBHOM CHCTEMB], CBI3aHHBIX ¢ QU3MHYECKHM H IICHX03MOIHOHATBHBIM
coctossHEeM OosbHOTO. [To nanapIM Mexnynapoanoit ®enepanuu Paccesanoro Cxieposa (MSIF),
KOJIMYECTBO UATHOCTHPOBAHHBIX OONBHBIX C JAHHOH MATOJIOTUEH B MUPE YBEIMYHIIOCH C 2.1
MumoHoB B 2008 roxy no 2.3 musummonos B 2013 roxy; 6omnee 150 Teicsu GONBHBIX - TpakiaHe
Poccuiickoii ®enepanun.

OCHOBHYIO pOJIb B TIPOIECCE IEMHUETTMHU3AINN aKCOHOB 0TBOAAT T- 1 B-mumdonuram,
crenu(UIHBIM K KOMIOHEHTaM MUETMHOBOH 00010uKkH. CIIHCOK MMOTEHIIHAIBHBIX ayTOAHTHTCHOB
TIOCTOSTHHO pacIIupsieTcs ¥ BIIOUYaeT B ceOsi pasimyHble Oeliki, acCOIMHPOBaHHBIE ¢ MeMOpaHo
OJIUTOJIEHPOIIMTOB. MHOTOYHCIIEHHBIE JaHHBIE YKa3bIBAIOT HA TO, YTO ayTOAHTHTEA,
BbIpa0aThiBacMbie HAa MA)XKOPHBI KOMIIOHEHT MHETMHOBO! 000I0UKH — OCHOBHOM O€JI0K MUEIHHA
(OBM) — aBasIOTCS OIHUM M3 BaXKHBIX IIATOTEHHBIX ()aKTOPOB, BIHSIONIMX HA JErpajalidio HEPBHBIX
BOJIOKOH B LIeHTpalbHOH HepBHOU cucteme nipu PC. AytopeakTrBHble TUM(OLIATE COBMECTHO €
MakpodaraMy NpoOHHKAIOT Yepe3 reMaTosHnehaTndeckuit 6apsep U HHAYIHPYIOT IPOLECCHI
BocnanurensHoi nemuenuuusanuy B [{HC. [Ipu sToM B-knetkn npoaynupyroT naroreHasie
ayTOAHTHUTENA H SBJIAIOTCSA AKTUBHBIMH YYaCTHHKAMH Pa3BHTHS AaTOJIOTHH, @ HMEHHO MPE3€HTHPYIOT
MHETTMHOBBIE aHTUTEHBI M IIPOAYIHPYIOT P UTOKHHOB. CTOMT OTMETHTE, YTO HECMOTPS Ha

JIUTEIIBHOCTE U MHTCHCHUBHOCTD U3YUYCHHUA JAaHHOTIO 33.60J1€BaHI/I}I, Ha CEerOMHSAIIHAH A€Hb HE



CYIIECTBYET Hpeiapara, CllocOOHOro MOMHOCTBIO OCTAHOBHTE NaToNorMYeckne nponeccs! npu PC.
Taxum 06pazoM, CTPYKTYPHO-OYHKIHOHATEHEIE HCCIIEIOBAHKA NTATONCHHBIX ayTOAHTHTEN MOTYT
OKA3ATECA BECHMA NCPCHEKTURHEIMU KaK ¢ TOYKA 3PSHUSA TOHMMAHWA MEXaHHIMOB PazBUTAS
3aboneBanus, pa3paboTKU HOBBIX MMOJXO0A0B K TEPANUH U JUATHOCTUKH, TAK U HJId peIIeHUs
(bYHIaMEHTAIBHBIX BOIIPOCOR MOJNEKYIIpHOH HMMyHotorus. Jlanspreiiinee copepllicHCTBOBaHHE
CYIHECTBYIOIMX IIOX0JO0B HIIH e pa3padoTKa HOBBIX NEPCIEKTABHEIX MeTOAOB Tepanuy PC gBIseTCs
3a/1a4eli MepBOCTENEHHOMN BAXXHOCTH. Y YHTEIBAS BHINECKA3aHHOE, AKTYaNLHOCTE TEMBI IIPEACTABJIEHHON
THCCEPTALIHOHHOH pabOTEI COMHEHHH HE BBI3BIBACT.

JuccepTanus NOCTpOSHA N TPANKITHOHHOMY IVIAHY M COCTOHT H3 BBEJIeHHs, 0630pa
JIHTEPATYPHI, SKCIEPUMEHTAIBHOM YacTy, BRIIOUAOMEH OMHcaHHe METOAOB HCCIIEAOBAHNS,
PE3YIBTATOB HCCNECAOBAHUA H UX 0DCYKACHUSA, BHIBOAOB. ARTOD NPEACTARII 0630p IMTEPaTyphl,
COCTOAINME H3 ABYX OCHOBHBIX 4acTeil. [IepBast 9acTh MOCBAIIEHA XAPaKTEPUCTAKE AyTOUMMYHHOIO
3a00IeBAHAS pacCesHHBIN CKIIEPO3, KaK ¢ MONEKYIAPHO-OHONOTHYIeCKOMU, TAK U KITMHAYECKOHM TOUEK
3PEHNN, C aKieHTaMi Ha Binaje T- 1 B-X/IeTok B pa3BHTHE M IATONOTHIO PACCEIHHOTO CKICPO3a B Ha
OpHYAHAX pazBATHS 3a6onepaHus (BKIIOYAs] BOZMOXKHOE BIHSHUE BHPYCOB). Menee 00neMHad BTOpas
4acTh 0030pa MOCBALICHA TEXHOJIOIMH KOMOHHATOPHBIX (ParoBeix OHGIHOTEK B IPHMEHEHHH K
H3YYSHWIO PenepTyapa anTuTeN Yenoseka, K noctonncTBam 0030p CIeAyET OTHECTH YETKOCTD
H3TOKEHH, TAKOHUYHOCTE M XOPOUIHE HIUTIOCTPAllUH, 9aCTh H3 KOTOPEIX B3STH U3 3apyOCiKHBIX
KYPHaJIOB (C yKA3aHWEM HCTOYHUKOR), IIPH 3TOM BCe HAJIIHCH Ha PHCYHKAX NEPEBe/IeHE! Ha PYCCKUN
ARBIK. K coxaneHuIo, TaKOHHIHOCTD MECTAMHU MIET BO BPEH TIOMHOTE U3T0KEHHUSL, HE BCE HIEMEHTRL,
IPUCYTCTBYIOIHE HA WIUTIOCTPALMSX, OTPAXEHBI H OOCYKIECHB] B TEKCTE, YTO HECKONIBKO YCIOKHIET
BOCHIpHUSTHE MaTepuaia OHomoraMu, He 3HAKOMBIMH OJIH3KO ¢ JaHHoH 00nacTeio ucclenoBannii. Tem
HE MEHEE, B LENIOM 0030 XOPOIIO DOATOTABIABACT YUTATENS K IOHAMAHUI) BHINOIHEHHOU paGoThL. K
PYCCKOMY SI3BIKY IIPETEH3H#T HET, KpoMe HeOOIBIIOro KOMHIECTBA HEYTAYHBIX TPAMMATHYECKAX
KOHCTPYKLIHH, ABHO BOSHHMKIIHX IIPH NEpeBOJe CBEACHHHN H3 aHTIION3BIMHON THTEPATYPHL, ¥
XPOHHYECKOr0 paseNbHOT0 HAIICAHUA COM03a "TarKe”.

Haubonpmmii HHTEpeC NPeACTABILIET IIaBa pe3yabTaT U obcyxaeHre. B nepeoit uacTr
paboThl AUCCEPTAHTOM NpoBepeHa dar-aucielinas OnONHOTeKa OMHOLENOYECYHBIX AHTHTET HOIBHBIX
PC, nogoOpans1 yeioas e€ oSoraieHns U MposeJeHo HECKOIBKO payHaor GuonsHuanara Ha OBM, 1o
pe3ylbTaTaM KoTOporo yAauoch IOJMYIATh 13 MOHOKIOHANBHEIX aHTHTEN, CICUHGHYHEIX K 3TOMY
Oenxy. [Ipi 3TOM anamMs aHTATEN TPOUCXONNI K2K B BHJIC peKOMOMHARTHEIX OHOUCIOYETHbIX
aHTUTEN, IKCIIOHHPOBAHHEIX HA NOBEPXHOCTH OakTepnodaros, TaK U B BHJE WHIHBHYaTbHbIX
nosunenTraoB. ITokasana BrICOKas TOMOJIOTHS © PAAOM aHTHTEN U3 HepeOpo-CAMHANALHON KHIKOCTH
Sonbupx PC. Ocolo apTop oTMedaeT roMONOTHIO C© aHTHTICHaMY, cremprassme K Gemxy LMP1



supyca Omiureina-bapp, Tak kax, HCXOs M3 THTEPaTYPHEIX JaHHBIX, 3TOT BHPYC ABICTCA OHUM U3
BEPOATHBIX KAHIHIATOB Ha MECTO B CIIUCKE HHAYKTOPOB PC.

Bropas 9acTs paboThl MOCBAIIEHA AOKA3aTENbCTBY (PYHKIHOHAILHOCTH OTOOPaHHBIX aHTHTEN B
BHAe nogHOpasMeprex 1gG genoBeka, a TAKXKe JOKAa3aTeIILCTRY M vitro KPOCCPEaKTHBHOCTH OJIHOTO 3
antuten ¢ OBM u LMP1. ABTOpoM NpOREICHO H3YHEHUE PA3AENBHOTO BIUSHUS TOKEIOM 1 ICTKOM
neneil Ha y3HaBaHHE AHTHTEHA U U3MeHeHHE aQOHHHOCTH aHTUTENa. B 1aHHOM pasgene nokasaHa
MOJIAPEaKTHBHAS IPUPOAA ayTOAHTUTE I, cnenubmIHbIx K OBM, n npuseAeHE cooOpaskeHnd,
JI03BOJSIOLIHE YACTUMHO OOBSACHHUTE 3TY NOJIHPEAKTUBHOCTE pacHpeeNIieHHEM 3apsaia Ha IIOBEPXHOCTH
aHTHUTCHA,

Jlajiee qHCCEPTAHT IIPOBEN JONOMHUTENBHEIE PayH sl oborameHus (ar-auciuieiHoM
OubNIHOTEKH OAHONENOUCUHRIX AHTHTEN OoMbHEIX PC Ha MUENUH-OIHTOACHAPAOUTAPHEI IPOTEHH H
LMP1 u ¢ moMOIIBIO TIIy0OKOT0 CEKBEHHPOBAHUS IPOAHAM3HPOBAT HYKIIEOTH/HEIC
NOCIIEAOBATSIBHOCTH, KOAUPYIOIIHE oTro0paHHble aHTHTeNa. B pesymbrare ObUIN onpenerneHs! FeRbl
3apOABIIICBON JIMHHUH, TPOAYKTH IKCIIPECCHH KOTOPOH, BEPOATHO, H GOPMHUPYIOT CIIEKTP ayTOAHTHTE
npu PC. Takxke nokaszaHa BEICOKAs TOMOIOTHS MHOTHX H3 OTOOPAHHEIX AHTHUTEN ¢ POBUPYCHBIMH H
IPOTHROOAKTCPHAILHEIME aHTHTENAMY, YTO SBASCTCA KOCRSHHPIM HOATBCPIKACHHAEM TPUTTEPHON pony
BHpycoB H Oakrepuii B UEAyKIuH PC. B QpHHAIBHON YacTH aBTOPOM Ha OCHOBE JIHTEPATYPHBIX AAHHEIX
# cOOCTBEHHBIX PKCIEPHUMEHTOB HIPEACTaB/ICHA TUOTeTHYeCKas cxemMa HEAYKuuH PC ¥ yuacTus
AHTHTEJ B 3TOM TIPOLIECCE.

Tpu u3yueHHH AHCCEPTAlHOHHOM PabOTEI OLUTH cieIaHbl CIEAYIOMME 3aMeYaHHA!

1. Hamnrie, npeAcTaBleHHbIe Ha pUCYHKe 12D, HaXoas TC B HEKOTOPOM MPOTHBOPEINH C
3asBIIEHHON cTpaTernel "paspyuIeHHs CETKH IOJIOKUTEIIBHBIX 3apaioB” (A0OUTRCH MAKCHMAEHOTO
CHMKeHHS (POHOROTO CBS3BIBAHUS TIPH MAaKCHMAJIFHO BO3MOXKHOM COXpaHEHHH CIIEMAQUIECKOro
B3aNMOJCHCTBHA): OYEBH/IHO, YTO B TOUKE 4 OTHOLICHHE CUIHAJI/IIYM - CYIIECTREHHO yYlle, YeM B
TOYKe 5, KoTOpad ObL1a HCIOI630BaHA I1pH CKpUHKHTE. UHTEpecHo, Kakue pe3yIbTarbl Aaj Obl
OHOIIPHHEHI HA 3TOM Npenapare.

2. W3 pucynka 15 copepiieHHO HEOUESBHIHO, II€ HAXO UTCA THAPOo(OOHEE KemoGOK MONEKYIH
oJHounenoucqHoro antutena BSV6, o xkoropoM unet peds B tekcre. KpoMe Toro, B nenoM MeTouka
MOJENUPOBAHUA IPOCTPAHCTBEHHOH CTPYKTYDPEI AHTUTEN IIyTeM MOATOHKH aMHHOKHCIOTHOH
HOCAENOBATEALHOCTH K H3BECTHOMH CTPYKTYpE JAPYroro AHTHTENA ABISCTCH BECEMa HEHANEKHOMH.

3. B naHHBIX, MPEACTARNICHELIX Ha PHC. 18, NpHBICKaeT BHAMaHWe KOMOMHATOPHOE aHTHTENO
F11-¢2, xoTopoe npakTHYeckH He peardpyeT HU ¢ ObBM, Hi ¢ ogHuM n3 OBM nentuios, B BoobIne
Maso OTIHYACTCH OT KOHTPOIBHEIX HepeNeBaHTHRIX aHTHTEN, MEeXay TeM 3T0 - KOMOUHAINA U3
TAOKEIOH H IETKOH HeNeH ABYX IydIllMX aHTHTEN, KOTOPRIS MpeKpacHo ¢Ba3bBaioTes ¢ OBM kak caMu

no cebe (F11-f11 u E2-e2), Tak u B o6patHoM xomGrHaToproM papuante E2-f11. Bonee Toro,



arruteno F11-e2 neMOHCTpHPYET ecili HE PEKOPIHEIE, TO BIIONHE H3MEPHMBIC KOHCTAHTHI CBA3BIBAHHA
¢ OBM nipu U3MEpEeHMH ¢ MOMOLIBIO MOBEPXHOCTHOTO INIA3MOHHOTO pe3oHaHca (prc. 21 1 taba. 5). Ha
3TO HECOOTBETCTBHE CIEN0BANO OOpATUTE BHUMAHHE U 00CYIUTE €r0 BO3MOXHBIC OOBACHEHHA.

4. Ha puc. 29, Ha KOTOPOM TIpeACTARNEHbI PE3YIILTATHI 110 CPARHUTEABHON BCTpeYaeMOCTH
pasnuyuneix CDR3 serkux 1eneif B o6orameHHbIX OUGIHOTeKaX, TOAO3PHTEIFHO BHINIANT KIoH €12,
BerpedaeMocts CDR3 mocreloBaTeIBHOCTH KOTOPOTO BO Beex OHOMHOTEKAX, B TOM YHCIE H B
HCXOIHOM, Ha 1-2 mopsaaKa IpeBbiinaeT BCTPEYAEMOCTh OCTANBHEIX KI0HOB. JIiubo a1a
nocneaosarenbHocTh CDR3 HeOGRMHO YacTO BCTPEYAETCS B JICTKAX IEIAX anTHTe] y GompRbx PC
(4TO MOKHO HPOBEPHTH [IYGOKUM CEeKBEHHPOBAHHEM HE3ABHCUMO MONYyYeHHOM OCHONMUHOTEKH), IHOO
HMeET MeCTO TeXHHIeckuil apTedakT (ITO B ripoueaype, Bimovaromeit [1HP amnmiduxanmio croxHoH
CMECH MATPHIL, CydaeTcs, 0 He BCer/ia MOHATHBIM HpAYHHaM ). KoopHHATE 9T0M e qHCTBEHHOR
TOYKA Ha JHarpaMme KPHTHIECKUM 00pa3oM BITHAIOT Ha YIOJT HAKIOHA PETPECCHOHHOHN NPIMOH,
HO3TOMY BOIIPOC 06 BX GuomorHYecKol pelleBAHTHOCTH He sIBnfeTcs npa3aubiM. Cxonnsie
coO0paKeHHs IPHMEHHMEL H K BCTPEYAEMOCTH ITocnegoBarensHocteit CDR3 maxensix nenei (pHc.
28), K pacnpenencHuro LmuH CDR3 (puc. 30) 1 cymmapHoro 3apsaga (puc. 32). B Kakoit CTelieHH 3TH
HaOMOASHUA OTPAKAIOT O0IIHE YepTHL, MPUCYINUE KPOCC-PEAKTHRHEIM ayToanTutenaM ipu PC,a B
Kako#l - TeXHU49eCKHe OCOOCHHOCTH KOHKPeTHRIX OHONIHOTEK, craHeT §o/Iee NOHATHO [TOCIe
HECKOMBKUX HE3ABUCHMEIX NIOBTOPOB MPOBEASHHOTO CKPUHMHTE.

5. Puc. 31B, AeMOHCTpHPYIOMMIE THCTOrPaMMY YacTOTHl BeTpeuaeMmoctr [GHV cerMenToR B
pasHbIX OubnuoTeKax ¥ HCnons3yiomui neoGpaboTanneie fanHbie TIYGOKOTO CEKBEHUPOBAHNMS,
HeHH(OPMATHUBEH. DTO CBA3aHO ¢ HEBO3MOXHOCTLIO JOCTOBEPHO OTIMYHTE COMATHUCCKAES MYTAIlMH OT
omuGox I1{P Oe3 nmoselneHus TiIyOUHBI IOKPHITHA H NPUMEHEHHS CIICIAATH3HPOBAHHEIX ATOPATMOB
00paboTKH JaHHEIX,

6. OTMeueHHas BpIlIe Ype3MepHast TaKOHHYHOCTE B HEIOCTATOYHASA CTPOTOCTE B ONTHCAHUH
PHCYHKOB XapaKTepHa He TONBKO JUIA 0030pa JIMTEpaTyphl, HO B A4 Pe3YIbTATOBR H 06CYKIeHHS.
Hanpumep, B roamucy K puc. 16 Hamucano, uro LMP 1 -CBA3LIBarOIIHME MOCIENOBATENEHOCTH OTMEUCHEI
KYPCHBOM, OZHAKO HHKaKOTO KYPCHBa Aa pucynke HeT. Hu B moanmcu k puc. 19, Ha rae-nmuto s pabote
HET BHATHEIX MOSICHEHHH, UTO NpeacTasimaetr coboit mizat Hep-2. [Ipu onucanuu prc. 23 BecbMa
HEBHATHO ONMCaH AITOPHTM (caM Mo cebe, No-BHANMOMY, BIIOJIHE pa3yMHBIH) GHoHHGOpMaTHIeCKOIo
aHaNn3a 9acTOTH! COMATHYECKHX MyTaIHi,

Cnenyer ckazaTh, YTO NEPEUHCICHHBIC 3aMEYAHNS HE BIMAIOT Ha CAEIAHHEIC BEIBOALI U HE

CHIDKAIOT OOIIEro HOMOKUTEIEHOIG BICYATIIEHHS OT paﬁom.



3akimo4eHue

Jucceprarus Jlomakunaa SikoBa AHaTonbeBu4a « CTpyKTypHO-(GYHKIIHOHAIBHBIH aHAIH3
MOHOKJIOHAJIBHBIX QHTHUTEJI, KPOCCPEAKTUBHBIX K BUPYCHBIM AHTUTE€HAM, IIPH PACCEAHHOM CKIIEPO3e»
BBINIOJIHEHA HA BEICOKOM METOJIUYECKOM YPOBHE U B LIEJIOM SIBJISETCS 3aBEPIICHHBIM ()yHIaMEHTaIBHEIM
uccnenopanueM. B pamkax paGoTsl Hax quccepranue SJkoB AHaTONBEBAY, HCIIONB3YS METOX
KOMOMHATOPHBIX (par-IucCIIeHHBIX OHOIHOTEK, MOTYYHIT Pl MOHOKJIOHATIBHEIX AHTHTEI YeJI0BEKA,
cnenuUIHLIX K OelIKaM MUETMHOBOM 000I0UKH, U, BO3MOXKHO, HIPAIOUIUX BAXKHYIO POJIb B PAa3BUTUH
3aboseBanus. Ha ocHOBe JTydmux KJI0HOB OBUIH cO3aHbI oJHOpa3MepHsbie IgG B aykapuoTHYeCKOR
CHCTEME SKCTpeccHu. Bpil poBeieH CTPYKTYpHO-QYHKIIMOHATBHEIA aHAM3 3THX aHTHTE,
BKJIIOYAIOMIHI H3MEpEeHHe KOHCTAHT AUCCONUAIMY IpH B3aumoeiicteuu ¢ OBM, kaptupoBaHue
3MUTONOB, KOMIIBIOTEPHOES MOCTMPOBAHKE U JPyTUe COBPEMEHHbBIE MOAX0AbI. bpla moaTBepXKACHa
THIIOTe3a TPUITEPHOI poid BUpyca dninTeiiHa-bapp B pa3Butuu 3ab0j1eBaHUs C TOMOIIBIO MEXaHU3Ma
MoneKyIspHoi mumukpun. He menee uaTepeceH ToT dakt, uro Jlomaxunsm S.A. Obiia nokasaHa
NOJIMpeaKTUBHAs IPUPOia MOHOKJIOHAIBHBIX aHTHTeN 00bHBIX PC ¢ mprMeHeHHeM JABYX IMOAXOHO0B: €
NIOMOIIBIO M3Y4EHHS psifia ayToanTuTe, cBsasbBaromux ObBM, B Buzae nomnopasmepHsix 1gG, u ¢
IOMOIIBIO NTyOOKOTO CeKBEHHPOBaHHS I€HOB, KOAUPYIOLINX aHTHUTEIA, MOCIIEI0BATEILHO
oboraieHHbIC Ha OCHOBHBIE OeNTky MuenMHOBOR o6onouku u Oeox LMP1 Bupyca Dmmreitna-bapp.

JlaHHBIE pe3ysbTaThl JOKJIA(BIBAIACH HA POCCHHCKUX M MEXIYHAPOIHBIX KOH()EPEHIHIX U
OIyOJIMKOBAHbI B PEIEH3UPYEMBIX Hay4HBIX XKypHaJIaX ¥ MOTYT OBITh MCIIOJIb30BaHEI HAYYHBIMHI
IpyniiaMy psja Beaymux HHCTUTYyToB PAH.

Juccepraimonnast padora Jlomaxvina SJkoBa AHATONBEBHYA COOTBETCTBYET TPEOOBAHMSIM I1.9
"TTonoxxeHns 0 IPUCYKAECHHHU y4eHbIX cTeneHeil" (yrBepxkaeno [Tocranosnenuem IIpasurenscrea PO ot
24.09.2013 1. Ne 842), a cam mpccepraHT, HECOMHEHHO, 3aCITy KHBAET IPHCBOEHHS HCKOMOM CTETIEHH
KaHuaTa Grosornyeckux Hayk no crnenpamsHoct 03.01.03 -MosexynspHas GHoIOrHs.

Orts3eiB 06CyxKeH ¥ 0n00peH Ha ceMunape Jlaboparopun nepenaun BHYTPHKIIETOUYHBIX CHTHAJIOB

B HopMe U natostoruu 30 ampens 2014 r.

J.B.Kynpam

JOKTOp OHOJIOrHYECKHX HayK, mpodeccop

3aB. n1a0. niepe€iadu BHYTPHUKJIETOYHBIX CUTHAJIOB B HOP
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