HosBblit aHanus - BakuuHbl - [poaHannsnposaHHble 06pasubl - AHeKa ¢ Temmepa genutca BbiBogamm

AsTop OnybnvKkoBaHoO
Kocmuueckoe areHTcTBo, lowa 15 oKkTabpna 2021 r.

(M3HaYanbHO Ha MCNAHCKOM A3blIKe)

Hosblit aHanus - BakyuHbl - MpoaHanusnpoBaHHbie 06pa3ubl - AHeKa ¢ Temmepa AennTca BbIBOAAMMU

AHeka: I/IH0|<yr|;||_|,|/||/|1 ot Pfizer, AstraZeneca, Moderna paclungpoBaHbl 1 U3yyeHbl B nabopaTtopusix Ha 6opTy
Tonekn. 3To BakLMHbI OT BMPYCOB TMnNa SARS oHM 6e3BpeaHbl, S HE 3Hat0, K YeMY Takasi BO3HS, U OHU Jaxe
KauyecTtBeHHble. PekomeHayto (LLYTKALD).

C cyb660TbI 51 Habupatoch cun, 4ToObI cKasaTb 3T0. TO, YTO TaM HAXOAWUTCS, HACTOMbKO Y»KACHO, YTO 06pas3Lbl
oKasanuch B kOHTeliHepe Bio-Hazard ¢ Bbicokon cteneHbio 3awuThbl. [1o3xe oHu ¢ 60nbLon aHeprmen bbinn
YHUUTOXEHbI. YTO Tam, Mbl axe HE MOXEM NoAENUTLCA C BaMu, MOTOMY UYTO S HE MOTy OO BbSICHUTL 3TO Tak, Kak
3TO HY>XHO ObIn10 6bl 06BACHUTL. Hanpumep, ecnn gokTop Anekc 3axoyeT NonyvmTb AaHHbIe O TOM, YTO
MPOVNCXOAUT U O BMOXMMMYECKNX NpoLeccax, BbI3BaHHbIX BakLMHaMM, 1 MPOCTO He CMOTy eMy UX NMpeaoCcTaBuUTb.

A cuntaro 310 UpesBblHaNHO CEPLE3HBIM, MOTOMY YTO NIOAN HE MOMMYT, YTO TamM NPOUCXOAMNT, OHU ByayT
paccmaTpuBaTb 3TO kak haHTaCTUKy UIK BbIQYMKY. Te e Bpayu NpoTuB NNaHAEMUN He YBUOAT CMbICna B
HaHoboOTax, NOTOMY 4YTO MX NabopaTopun HECNOCOOHBLI OOHAPYXUTb UMK NOHATL AENCTBME HAaHOrpaduTa Ha
aTOMHOM WM MONEKYNAPHOM YPOBHE.

Fowa: MNoyeMy HET BO3MOXHOCTU OO BACHUTL 3TO?

AHeka: [MoToMy 4TO TEXHONOrMA, NpeacTaBneHHasa Tam B o6pasuax ¢ 3 pabpuk, NPeBOCXOAMUT YerioBeYeckoe
NMOHUMaHWe, NO3TOMY TO, YTO S MOry ckasaTb, OCTaeTcs 6e3yMHON Hay4YHOW (DaHTacTMKOM U NpeyBenMyeHmnem.
Bo3moxHO, 370 gaxke NoBpeanT JOBEPUI0. Y MeHst faxke HeT MeaUUMHCKOro crnosaps, Ytobbl onMcaTb 370, NOTOMY
4TO ero HeT. Ero MoxHo onncaTtb Ha MPOCTOM YpOBHe... HO 3T0 HE nomoxeT, Hanpumep, «Bpaydam 3a npasay».

TexHonorun Tam ceepxyenoBeyeckue. Ha yposHe degepaumm u U3BECTHbI 34ECh U UX UCMONb30BaHUE 3anpeLleHo
LenbIM pAOOM AOroBOPOB, BKMoYasa aorosopbl OpuoHa ¢ deaepauneit. 3To He GbINO NpPoM3BeaeHO NIOALMU.

Fowa: 310 COOTBETCTBYET TOMY, O YEM TOSBKO YTO roBopuna Acxu B Buaeo o6 AcTpanbHow BovHe. YTo Bce 310
6bIno cnnaHnposaHo 3emnsaHamu HE NIKOObMW.

AHeka: HaHoTexHonoruu, npuUcyTCTByrOLWNE TamM, MOryT ObITb N3rOTOBMEHbI TOJNTLKO C MOMOLLIbI TEXHOIOIMIA
neyvyaTun, Taknx Kak BCTpanBaHne BEllen B peanbHOCTb. D,pyFI/IMVI cnoBaMu, HAHOTEXHOJ10rnKn, cyuwecTeyroluine Tam,
OOCTUraroTca nyteMm MaHunynnpoBaHMaA KOHKPEeTHbIMKA aTOMaMn U padMelleHna nx Tam, rae aTo Heobxoaumo.

9710 6bINo npmnBHeCeHO N3BHE HACUJTbHO. A nmveto B BMnay, 4to 'y KabGana ecTb CKpbITbl€ TEXHOJIOTMU, HO 3TU
NpeBOCXoOAT BCe OCTallbHbIE. OT0 Ta e TeXHONorus, KOTOpasaA npuMeHaeTcAa B MEOULUMHCKNX MOoA4yNnAX 34eCb,
Korga Tpe6yeT09| reHHaa nHXxeHepusa. A nmeto B BMAy, YTO 3TO MOXXHO MCNOJIb30OBaTb BO ©naro, Ho, 04eBMAHO,
9TOro He r|p0|/|3017|/:|,eT.

lowa: XOpOLUO, AHeka cHadana o0bsICHM BCe, YTO Thbl 3HaAELLb. BOI'IpOCbI no3xe.

AHeka: Xopolulo, 9 npogoskato. B koMnoHeHTax Tpex BMAOB BaKLMH Mbl HALLMM NPaKTUYECKM OOHO U TO XKe, HO B
pasHbIX KonM4ecTBax. ATo NpsiMmble 06pa3supl, AoObITLIE cneyonepaunen ANeHMM Ha NPOLUSIoN Heaerne.
Xawmannum® npvBe3nu obpasubl ctoga. ViccrnegoBaHusiMm BakuuH 3aHnmanucek CeHeTtpe, Kapa, Puc (HoBbIn
Hay4HbI COTPYOHWUK) 1 A, AHeka.



BHyTpuK Mbl 0GHapyXunu cneabl psiia opraHUYeCcKnx CoOeAnHEHUI, COrNacyLnXcs ¢ TEM, YTO ObINo cka3aHo B
ceTax: abopTUPOBaAHHbIX 3MOPMOHOB YENOBEYECKMX, KPYMHOIO poraTtoro ckota n 06e3bsiHbux. Takke b0
obHapyxeHo Bbicokoe copepxaHve JHK monntockos.

Cpeam npo4dnx obHapyXeHHbIX BeLLeCTB orpoMHoe konnyecTtso 6enkos PHK, cogepxawuxcs B
HaHOTEXHOMorM4eckom rpadeHe TONWMHOM B 0gHY Mornekyny. HaraeHHble Hamn PHK-6enkn nvetot
YeroBeYecKylo KogupoBaHHy MHdopmaumto 13 yacten [JHK Toro ke yenoBe4eckoro reHoma, CBs3aHHbIe C
3aboneBaHnsMn, KnaccuuUMpoOBaHHbIMU Kak 3aboneBaHns BUPYCHOTO MPOUCXOXOEHNS.

Mebi Takke obHapyxunu PHK, koTopasa popmumpyeT, Tak ckazaTb, CTBOMOBbIE KMNeTku Yenoseka. [padeH - 31o
HaHOTEXHOMOMMN, «yMHas MblNb», UMW KaK Bbl XOTUTE 3TO HasBaTb. OH CO3[4aH C NCMOMb30BaHMEM OYEHb BbICOKMX
HeyenoBeYeCKMX TEXHOMOrIM, COOTBETCTBYOLLMX YpoBHIO O6beanHeHHon ®enepaunm NnaHeT, TO eCTb paBHbIX
HaLLMM NO YPOBHIO pa3BuTULA. Ero MOXHO co34aTh TOMNbKO C MOMOLLbIO MaLUWH YacTOTHOW pennukaumu. Hanpumep,
Te, KOTOpble AenatT 34eCb NONMMOPMHbLIN MeTans.

YTto penaet aTa rpacdeHoBast TEXHOMOIMS, Tak 3TO MPOHUKAET B KNETKW opraHnama, NpoHUKAeT B KNETOYHOe SAp0
N MUTOXOHOPUMN. ..

IM1

padbeH GyaeT aekoaupoBaTb [HK yenoBeyecknx KNeTok U BCTaBNSATb Ha 3TO MECTO Kof, KOTopbIn ByaeT 3ameHeH
¢ nomoubto PHK, copepxalueiica B opyrux HaHorpadeHax. B BakumMHax obHapyKeHbl Tak HasblBaemble Ha 3emne
Oenku-wunol.

HaHob6oTamu MOXHO ynpaenaTe yaaneHHo. OHM ynpaBnsaTCca AUCTaHUMOHHO, OXnaas aktusauun. Npn atoMm oHu
3ameHsoT Yactn AHK gpyrumun, cogepawmmmncs B TOM e BakUMHE, YTOObl MU3MEHATb KNETKM NO CBOEMY
YCMOTPEHMNIO.

UTak, nockomnbKy BUpYyCHble 3aboneBaHus yxe cogepxartcs B koge knetouHon AHK, nx HykHO Tonbko
aKTMBMpPOBaTb, MOTOMY YTO BMPYC He paboTaeT Kak bakTtepums nnm ctadunokokk. baktepms npoHuKaeT B opraHnam,
BMPYC aKTMBMPYET TOMbKO TO, UTO Y>Ke MPUCYTCTBYET UMK CKPbITO B FTEHETUYECKOM Kode Yenoseka. [oatomy no
CBOEMY YCMOTPEHMWIO OHU MOTYT yCTpamnBaTb UMM NPOBOLMPOBATL INNAEMUN cpean HaceneHus, 0yab To
BeLueHCTBO, 0cna, YTO YrogHo.

OH Takke obnagaeTt cnocobHOCTLIO BOCMNPOU3BOAONTb CTBOJIOBbIE KITETKN YENOoBEeKa, NO3TOMY MOXET Bbl3blBaTb
Hel'lpaBVIJ'IbeIVI pocT TkaHewn ntoboro Buaa. ATo MoXeT ObiTb NCNOSL30BaHO, HanpuMmep, Ana npoBokaunn paka,
€CIn 3TO OenaeTcd B 3lTIoHaMepPEeHHbIX Uenax.

3aTtem HaHorpadeH pacwumdposbiBaeT JHK yenoseka, 1 ¢ aTon nHpopmaumen Apyron HaHorpadeH 3ameHseT B
COOTBETCTBYHLIMX MecTax ¢ noMoLlbto PHK-3annaTku, kKoTopble cogepxaTcs B CaMmux BakLMHaX.

Takum 06pa3omM, OHM MOTYT CTEPUNN30BATb Y MOTYT U3MEHWUTb CTPYKTYPY MO3ra NyTeM CO3[AaHNs CKYCCTBEHHbIX
HENPOHHbBIX CeTeW, CO3AaHHbIX C MOMOLLBIO PENSIMUMPOBAHHBLIX CTBOSMOBBIX KMETOK BHYTPU Tena BakLUMHUPYEMOTO.
OT0 No3BoNseT NPeanonoXnTb, YTO OHW CMOTYT KOHTPONMMPOBATL HAaceneHue NnaHeTbl Kak knbopros. HaceneHue
6yneT AymaTb Tak, Kak MM Xo4eTcsl, U BeCTU cebsl Tak, Kak UM XO4eTcs, B TO e BpeMsl noam byayTt agymaTtb, YTo
3TO MX COBCTBEHHbIE UAeN. DTO BLIXOAUT 32 PAMKU KOHTPOISI CO3HAHWS U 32 paMKU CUHTETUYECKOW TenenaTuu.
OHM cMoryT youTb NO CBOEMY XKeNaHUK KOHKPETHOIO YenoBeka C MOMOLLbIO AUCTAHLUMOHHOIO YNpaBneHust Unm
Lenyto nonynsiyuio, u 3To 6yaeT BbIrMAAeTb Kak HEYTO ecTeCTBEHHOE. 0 ApyruM npuynHam.

YT0 3apaxaeT HeBaKUMHUPOBAHHbLIX NMOAEN, Tak 3TO TO, YTO KINETKN BaKLUMHUPOBAHHLIX HAYMHAIOT NPOU3BOANTL
6onbLue 6enkos PHK, noTomy 4To TO, 4TO MM BBOASIT, B OCHOBHOM MOXHO OTHECTU K KaTeropuv CUHTETUYECKNX
BMPYCOB, KOTOPbIe NpefHa3Ha4YeHbl Ana BTOPXKEHUS BO BECb OpraHn3m noAroToBneHHon BocnpoussegeHHon PHK.
Opyrumun cnosamu, oHa He Tonbko ucnonb3yeT PHK, cogepxallyrocs B caMmoun BakLMHE, HO U 3acTaBnseT KNeTKu
BaKLMHMPOBAHHOIO YeroBeka pennuumMpoBaTh 6onbLuee KONMYECTBO 3TUX BUPYCOB B B1AE 3K30COM, KOTOpbIE
BaKLUMHMPOBaHHbIN YenoBek byaeT BblAensATb C AblXaHWEM, Yepes KOXY, BblAENeHWs, )XMOKOCTU 1 Tak aarnee.

PHK B 3k30comax, NporM3BOogUMbIX BaKLMHMPOBAHHbLIMUW, NpeacTaBnsaeT cobon cooblieHmne, Kak u nobdas gpyras
3K30COMa, U MOXET OblTb 3EKTUBHOM U NOLATBEPXKAEHHOM (MMETb 3pdeEKT) y ApYyroro Yenoseka (Hanpumep,
HeBaKLMHMPOBAHHOIO), TOMLKO ECIN PELLENTOPbI B KINETKax 3TOro YerioBeka CoBnaaaloT ¢ peLentopamu B
3K30COMax BUPYCOB.



BakuunHa npMBOoaMT OpraHn3m 4YenoBeka B COCTOsIHME MOSHON 6GOEeBON TPEBOMN M3-3a BbICOKON TOKCMYHOCTU, YTO
3anyckaeT NpoM3BOACTBO 3K30COM, KOTOpble ByayT cogepaTb TOKCUH (MHBa3nBHYt0 PHK 13 BakumMH) kak B
MomnbITKE YCTPAHUTL E€ro U3HYTPU OpraHn3ma, Tak U B Ka4eCcTBe COOOLLEHNSA APYTrMM KIETKaM U OKPY>KatoLLUM
Tenam, yBeIOMINSAS UX 0 BTOpPXKeHUN. BakuMHMpoBaHHbIN cyObekT OyaeT npeactaBnsaTb cobon abpumky no
NpPOM3BOACTBY BUPYCOB-3K30COM C uameHsitowiern PHK, 1 Tako cybbekT no 3ambiCny U HamepeHuto byaeT
pacnpocTpaHsTb 3Ty PHK Besae, rae oH nponger.

HeBaKLlVIHVIpOBaHHbIVI Cy6'beKT 6yD,ET UMETb CUSbHbIN VIMMyHHbIVI OTBET Ha 3TO, BbI3biIBaAA CUMIMTOMbI OTTOPXXEHUA.

CoobLeHuns o Bbiknaplwax y 6epeMeHHbIX XXEHLLUWUH: 3TO CBA3aHO C TEM, YTO MHBa3uBHasi cuHTeTuveckas PHK B
KayecTBe OOHOro M3 CBOUX NPUOPUTETOB HaLlernieHa Ha aTaky penpoayKTUBHBIX CUCTEM KaK MY>XYMH, TaK U XKEHLLMH,
1 NO3TOMY BbI3OBET HapyLLeHne AeNeHnsa Unm pennmkauumn KneTok pa3BrBatoLLLEerocsl HePOXAEHHOro MnageHua,
MOCKOSbKY OHa Takke OCTaHOBUT NPOU3BOACTBO CTBOJIOBbLIX KNETOK (CTpouTENbHbIX 611okoB Ansa pebeHka) n
3aMEeHUT UX CTBOMNOBbLIMU KIeTKaMU, «3axBadeHHbIMU» MHBA3UBHOW cuHTeTu4deckon PHK.

CDopma KNEeTOYHOro reHeTUYECKOro N3MEHEHMS 3aBUCUT HE TONbKO OT MHBa3MBHOW cuHTeTudeckon PHK, HO n oT
rpaq)eHa, KOTOprl7I BBOOUT €€ TyAda, Kyaa OHa OO0J1KHa nonacTb, YTO Bbl3blBaeT CUJTbHbIE noboYHble Scp(*)eKTbl
OTTOPXXEHNA Yy HENPUBUTLIX, HO BpAA JTN MOXEeT USMEHUTb UX FTeHeTUYECKU, KaK 3TO NPOUCXoanNT C NPUBUTbIMMN.

Opyrvmun cnoBamu, cnHtetndeckaa PHK 3aBucut ot HaHOTEXHOMOrM4Yeckoro rpadeHa.

padeH 6bin 0bHapYXeH NpakTUYeCcKn NoBCoAY, OT XMMTPENIIOB 40 NPOMbILUNEHHbIX MPOAYKTOB NUTaHUS,
NMO3TOMY MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO B HEDOMbLUMX KOMMYecTBax BCe HaceneHne 3emnum ObIno 3apaxxeHo
B TOM UIM MHOW CTeneHn. DTO CMOXHO NoACUYNTaTh, MOCKOMbKY rpacpeH Mcnonb3yeTcsa s MHOXECTBa BeLlen, a B
yncTom Buae oH 6e3BpeneH U HETOKCUYEH.

HaHoTexHonornyeckmmn rpadeH - 3To B OCHOBHOM OBoraLleHHbIN rpadnT, OYMLLEHHbIV HA aTOMHOM YPOBHE, C
onpeaeneHHon MarHUTHO-NPOorpamMmmMupyemMon ynopsaoyeHHOW KpUcTannmyeckom cTpyktypon. ['padeH kak
maTtepuvan npoyHee cTanu, Ha aTOMHOM ypoBHe 6oree ycTonums 1 o6nagaeT BbICOKON MarHUTHOM
NPOBOAMMOCTLI0. YTO AenaeT ero ngeanbHbIM ANs 3TOW pa3pyLwmMTensHOW Lenw.

B ceTax yxe B 6eCUMCNIEHHOM KOMM4ecTBe MeCT UMEETCH MHOXECTBO COOBLLEHNIA O TOM, YTO Oblnn OBHapYXeHbI
HWTW MarHWTHOroO rpadheHOBOro MaTepwuarna, OHM camu no cebe ABNAOTCA rMaBHOW NpuYMHOW 6onesHyn MoprenoHa.
Tam, rae u3bbIToOYHbIE MOMEKYNbl MarHUTHOro rpadyeHa, To eCTb Te, KOTOPblE HE HY>KHO ObINo NCMOoNb30BaTh AN
3apakeHus BCex KNneTok Tena, OyayT uMeTb TEHASHUMIO CAMNAaTbCs UK CrvnaTbCs U3-3a CBOUX MarHUTHbIX
cBowvcTB. W Teno, ectecTBeHHO, ByAeT NbiTaTbCA U36aBUTLCS OT HMX NOObLIM CMOCOBOM, B TOM YMCHE Yepes KOXY,
co3faBasl Te Tenepb Y>Ke XOPOLLUO U3BECTHbIE YEePHbIE HUTMU.

LpyrMmu cnoBamu, To, YTO BUOHO Ha KOXe, 3TO He MpuYMHa, a M3bbITOK OT NpoLecca 3apakeHusi KNneTok
HaHOTEXHOMOMMYEeCKUM rpadpeHom.

Jlerye Bcero pacnosHaTth B «BakLMHax» TKaHW Nnoga u apyrue opraHndeckne 6enku. OHM BBeAEHbI B BaKLUHbI,
YTOObI paspyLWMTb MIMMYHHYIO CUCTEMY CYObEKTa B Ka4YeCTBE «OTBIEKaloLEero MaHeBpay, YTobbl T-KneTku
Makpodparm u gpyrme KOMMNoHeHTbl UMMYHHOW CUCTEMbl HE BMELLMBANMCh B NPOLIECC FEHHOW UHXXEHepPUN.

Kak no6o4yHbIN agpdeKT aTuX TKaHen OHU Takke ByayT Bbi3biBaTb OFPOMHOE KONMYECTBO MHMpeKLUNI,
ayTOMMMYHHbIX 3a6011eBaHui 1 pakoBbIX OMyXOMnewn, UCTOLLAIOLWMX PeCcypCbl MHPULMPOBaHHbIX, Kak 06cyxaanoch
BblLLE.

«BakuuHbly ynpaBnsitoTca AncTaHUMoHHo. MyKpOBOMHOBbLIE ceTy OyayT MCMONb30BaTLCA AMA akTUBaLUN Ux
JeakTuBaunm xenaemblx 3O@EKTOB B KaXA0W coLManbHOW rpynne no XenaHuw. 3To oTHocuTes K 5G, HO 3TO He
0b6sa3aTenbHO AomkHa BbITb TexHonorna 5G, 4Tobbl akTUBMPOBAaTbL M KOHTPONMPOBAaTb KaXaoro Yernoseka B
OTAEeNbHOCTU.

padeH OyneT HaXOAMTLCA BHYTPU KITETOK CYOBbEKTa B YHUKASbHbIX U cneunduyeckux gns cybbekra popmax u
KOnmM4yecTBax, YTO NPUAAcT €My YHUKarnbHYH 4acToTy, MOEHTUMOULMPYEMYIO MUKPOBOSTHOBBIMW CETSAMW TUMa
Bluetooth. YT0, Ha HawWw B3rNs4, paBHOCUNBHO Ha3BaHMO "YunupoBaHue" HaceneHnsa NnaHeTobI.

PaHbLUe g He pacckasbiBana 00 3TOM Ha 3TOM YpOBHe. W HEACHOM YacTbio ABMSAETCS TOYHbIN NPOLECC pensmKaLmm
UnNn BMOreHEeTUYECKOro N3MEHEHNS KaXXA0W OTAENbHOM KNETKU C UCMOSb30BaHMEM POOOTU3NPOBAHHOIO
HaHorpadgeHa. OgHoO aeno ckasaTb NocnefHee, a Apyroe — oObACHATL LWar 3a Warom Ha MegMLUHCKOM YPOBHE,
KaK 3TO NPOUCXOOMT.



Pob6epTt: Cnacm6o. JHK monntocka?

AHeka: [1HK monntocka ncrnonb3yeTcs A5l YCKOPeHWsi CO34aHUsi UCKYCCTBEHHbIX CTBOJIOBbIX KIIETOK B OpraHu3mMe
Yyernoseka.

Fowa: Cnacnbo, AHeka. Tbl Takke ynoMsaHyna TEXHONOMMI0, UCMOMb3YyEMYIO AN BCTABKU B peanbHOCTb. YTO Thl
nmeelb B BUAY? Kak ata TeXHOMNorms NpuMeHsieTCs B BakUuHax?

AHeka: [1a, HaHorpadeHbl NPON3BOAATCS NO 3TOW TEXHOMNOMMN. TO eCTb, 3TO CBEpPXYENOBEYECKOoe. A 3HAUNT,
HapyLLaeTCsl MHOXXECTBO KOCMUYECKUX COrnalleHuni.

M 3eMHble Bpa4yn He CMOTYT NMOHATbL BCEro 3TOro, OHM NPOCTO 6eratoT BOKPYT, MbiTasACb NOHAThL, A5 YEro HyXeH
rpacdeH, ons 4ero HyxHbl 6enkun PHK n ansa vyero HyxxHbl knetku nnoga. OHW He cMOryT yBuaeTb bonblue, Yem
rpacdpeH, NoTOMy YTO HEe CMOIyT YBUAETb €r0 Ha aTOMHOM YPOBHE. OTO MUKPOPOHOThI C ANCTAHLIMOHHBLIM
yrnpasneHuem, ynpasnsaembie 5G 1 gpyrumm yactotamu, caenaHHble C UCMOoNb30BaHUeM rpaceHa B kayecTBe
MaTepuana. 3To He NPocTo rpadpeH.

Mowa: Tot CbaKT, YTO 3TO HAaxXoOuUTCA 3a npeneriamMmm 4yernose4eCckoro 3HaHuA, O4eHb BaxkeH! 310 ropmnanyeckasn
CTaTbA, KOTOPAA MOXeET ObITb UCMOMb30BaHa NPOTUB TEX, KTO €€ npomssen!

AHeka: C cy660oTHero Bedepa AneHmm coobwmn o6 atom n B CoBeT AnumoHa, n B MeCTHbIn WwTabd degepaumm.
OHa oTnpasunia um nosHble pe3ynbTaTbl HAWUX aHanM3o0B, nognucaHHble CeHeTpor U MHOM Kak Bpavyamu.

Kak CoseT AnbunoHa, Tak n MmecTHbii CoBeT ®eaepauun Bbipa3uny CBOe MOJIHOE OTpuLaHne 3Toro BbiBoga. Kak
ObIno ckaszaHo Ha 3acegaHumn CoeeTa ®enepaunn Buepbl B BockpeceHbe 10 okTabps 2021 roga. 3To HapylwaeT
pasgenbl No 6opbbe C BTOPXKEHUEM U FTEHETUYECKMM U3MEHEHNEM, coaepKalLmMecs B COOpaHMaX 1 HPUONYECKmX
cornaweHnax Coseta OpuoHa n ®egepauun.

Po6epT: deaepauns He 3Hana aTuUX OaHHbIX?

AHeka: [1aHHble nokasbiBatoT, 4TO NpeacTtaBuTenu Pepepauun, nonyvmeline pesynoTtaTbl TectoB, HE S3HAJIM 06
3TOM.

lNowa: Kakas umeHHO paca CTouT 3a aTum? K10 9TO caenan, n3BectHo?

AHeka: VIM yaaBanocb XOpoLUo NpsATaTbCs, Mbl CYUTAEM, YTO MX 3[ECb HET, HO OHW BXOAAT U BbIXOASAT Yepes
noptansbl. Mo TUNy TexHonornm BUAHO, YTo OHM penTunounasl. OHWM OCTaBNAOT cried, NOTOMY YTO MCMOMb3oBanu
3TO paHblue. W, kak Bcerga, OHM BaM BCE pacckasbiBatoT, MOTOMY YTO B ounbMe «pomMeTeit» B Hayane Bbl 3TO
BUOUTE.

Cowa: fAcxn roBopuT, YTO 3TO PENTUNUN U APYrUe CyLLeCcTBa, KOTOPbIX TPYAHO CrpynnMpoBaTth, NOCKOMbKY OHU
HanonoBWHy acTparnbHble. OHM TONMbKO UCMONbL3YIOT BrUonornyeckme Tena.

AHeka: B cooTBeTCTBUM C MOMMU JaHHbIMU, Oa.
lowa: Korga oHu ncnonb3oBanu paHbLle?

AHeka: B ganekom npowunom, Ha 3emne oHW UCNoMNb30Banu aTo BnepBble. 3Ta TEXHONOMNS He ABMSETCH YEM-TO
HEN3BECTHbIM ANa Hac unu ans degepawmm, oHa gaxe YNOMUHAETCs B KOCMUYECKMX 3aKOHaxX Tak Ha3biBaeMbIX
cornaweHusix OpuoHa. DTO eLle ofHa rpynna corfnalleHun u 3akoHoB, aHanoruyHelx Nepson [npekTuee, OHM 3a
MUP N COTPYAHNYECTBO.

[lowa: Xopowo. AHeka, Kak Tbl AyMaellb, C 3TOW topuandeckon netuuuen k Cosety AnbuunoHa n degepaumm Ha
MecTHOM ypoBHe, Pefiepaumns u gpyrue pacbl YTO-TO NpeanpumyT?

AHeka: A He Mory 3HaTb, Tak Kak OHW HUYero He Agenanu paHblle. TOMAbKO Ha 3TOT pa3 BCe HACTOSMbKO ApamMaTUyHO
N paBHOCUIbHO BTOPXXEHUIO, YTO, €CMU OHU HUYEro He CAenatoT C 3TUM, 3TO BbICTaBUT UX HE TOMbKO Kak
NO3BONAIOLLMX, HO U KaK TeX, KTO co3aan aTy npobnemy. [pyrumu cnoBamu, nMbo OHM BMELLAKOTCA TEM UMW UHBIM
obpasom, gaxke ecnm Ux NPAMoe BMeLLaTenbCTBO He OyaeT 3ameyeHo, Mbo MHOre pachkl, KOTOpbIE yXKe 3HalT
370, Takue kak pacbl M45 1 ABuoH (Ypma), 6yayT 3HaTb, YTO OHU HUYETO HE caenanu, u BpEMsi UM BPEMEHHOM
cOBUWI Mano 4To 6yayT 3Ha4UNTL B Ka4eCcTBe onpaBaaHus. [pyruMmum cnoBamu, eCriv OHU He COenarT YTo-HUbYab, nx
BbICTABAT PErPeCcCUBHLIMU, U 3TO MOBMeYeT 3a cobol nocneacTeus.
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Hackonbko MHe n3BecTHo, 9To Hanbonee NOMHOE 3asBMNeHMe O COCTaBe BakUUWHbI, MO KpanHen Mepe, Ha 6a3oBoM
ypoBHE, AOCTYNMHOM ONA 06LLEeCTBEHHOCTMN.

Nmes Ty Mchopmau,mo A TaKkkKe BNXKY, YTO Y HEBAKUMHNPOBAHHbIX, AaXe €Clin Yy HUX HabnogalTCs CUMbHbIE
peakunun, noxoxe, He NAMEeHAETCA BCA UX OHK, xoTa cama nges «BakumH» YKa3blBaeT Ha TO, YTO OHU
npegHa3Ha4vYeHbl And nepegadm ot YesnioBeka K 4YeJtloBEKY U TEM CaMbIM AJ14 HaCUJTbHOIro BakuMHnpoBaHMA BCEro
HaceneHua.

OpaHako YpOBEHb Bl/IpyJ'IeHTHOCTI/I3 YKa3blBaeT Ha TO, YTO, BEpPOATHO, HEBaAKUMHNPOBaAHHbIE AOCTATOYHO CUJIbHbI,
4YTOObI 3aWKUTUTL ceOs OT TOro, YTO npon3BoaAT BakKUMHUPOBAHHbIE, XOTA BaKUMHUPOBaHHbIE BblAENAKT 3K30COMbI
nnun 3arpAa3HAKOT BCE Ha CBOEM NyTHU PHK-ak3ocomamn n HaHOTEXHONOMMYECKUM I'paneHOM.

lowa: Bonpoc, Haxogwunum nu Bbl B BakKUMHaX napa3ntoB, HEKOTOpPbIE Jtioan rOBOpFIT? YKneble OpI'aHl/I3MbI?

AHeka: Mbl BUAMM KOMMOHEHTLI, KOTOPbIE MOXHO MPUHSATL 3a KUBble cylllecTBa. [1psiMbIX Napa3nToB, TakMUX Kak
anua rmMcToB UMK YepBu, Mbl HE BUAENU, HO, MPUHMMAas BO BHUMaHMNE BECb «300MapKy», KOTopble TaM eCTb, A
cuuTalo BeCbMa BEPOSITHbIM, YTO OHU AENCTBUTENBHO €CTb B HEKOTOPbLIX NAPTUSX «BaKLIMHY.

PobepT: AHeka n HAHOPOBOTLI MOryT KOnMpoBaTh ceba?

AHeka: B npucytctBum 6onblLuero konmyecTsa rpadpeHa KaxeTcs, YTo Aa, HO OH OrpaHMYyeH 40 TaKOW CTENEHU, YTO
COMHUTENbLHO, YTO OHW BOCMPOU3BOAATCHA. DTO OCTAaeTCsl NOA03PEHMEM, NOAO3PEHMNEM TOMNBKO NOTOMY, YTO TO, YTO
paHbLue BbINo NpocTo rpad)eHoM, BHE3AMHO MpocbinaeTcsl, YTobbl cTaTb HAHOPOHOTOM, HO MOXET ObITb Tak, YTO OH
ObIN TONBKO BbIKMOYEH, a MPUCYTCTBUE OPYIMX BKIHOYMITIO ero. ATO MOTOMY, YTO OHM CcOo3A4aHbl, YToObl pearmpoBaTb
B MPUCYTCTBUM APYIMX U NOMy4aTb NPOCTbIE MHCTPYKLMK Apyr OT gpyra. To, yto pennuumpyetcsa — ato PHK nnn
Genok «LMnoB».

POGGQTZ UTtak, ot 3rieKmpomacHUMHbIX UMITyJIbCO8 €CTb nonb3a?

AHeka: OrpaHquHo, A BCe elle pekomeHayr nx, HoO OHU HE CMOTyT AeakTuBmnpoBaTb HaHOFpa(*)eH, 9TO TOJIbKO
OCTaHOBWUT €ro Ha Bpewms.

[lpyroi KOMMOHEHT, KOTOPbIN COEPXNTCS B BaKLMHAX, 3TO BapuaHT YepHoro ry*. OH nsonupyet niogei,
npeBpaTuT UX B CYLLECTB, KOHTponupyembix Kabanom, Haxogswemcs nog koHTponem Pentunun n Mantpe,
MOTOMY YTO YacToTa Kaxaoro 4yernoseka 6onblie He OyaeT coBnagaTth € YacToTon [epBOMCTOYHMKA, C CUTHANOM MX
Oywn. Oywa 6onblie He BONgeT.

W 30ecb Mbl NPOSICHSIEM ellle 0OuH MOMEHT: 4YTo ®eaepaunsi KOHTPONMPYET 3eMIo U BCE, YTO Ha HEel NPoONCXoaunT,
HpaBWUTCs 9TO TeM, KTO MtobuT Manaktudeckyo ®enepauuto Jlob6em n CeeTa, unu HeT. UFoP npsamo mnu no
6e3gencTBmto, UnNu 4To-TO ewle, 1A BMHOBaTa B TOM, YTO NMPOMCXOAMT Ha 3emre.

Fowa: Ho ogHa Belpb, AHeka ... TOT dakT, 4to aTa HEYEJIOBEYECKAA TexHonorusa 6eina obHapyxeHa, 1 4To Bbl
3anpaluvBaeTe IopUANYECKYHO MOMOLb Y AMbLMOHA ... HE MOXET M 3TO O3HayaTb, YTO packl MHONMAHETAH MOrMK
Obl BMelaTbes 6onblue, 4Tobbl 0OcTaHoBUTL 3TO? Ecnu 1o, 4To Bbl 06Hapyxunu, sensdetcs HESAKOHHbIM, oHu
MOryT BMeLLaTbCS.

AHeka: [1a, ogHako, yXe eCTb OJTVHHBINA CMNCOK BELLLEN U NPUYUH, MO KOTOPbIM CDe/J,epau,VlM mnn
p,06po>|<enaTeanb|M pacamMm npngeTcd BMellaTbCA, 4YTOObI AENCTBOBATD. |_|OTOMy YTO CNUCOK 3noyn0Tpe6neHm7| n
HapymeHM|7| B OTHOLLEHNN YENOBEYECKOrO HaceneHns o4eHb ANUHHbIA. Cncok HapyLueHMVI KOCMUn4yeckoro
3aKkoHoaaTesbCTBa KVIJ'IOMGTpOBbIVI. Tak 4to 31O MPOCTO OO0MOJIHAET BCE BbilLenepe4vncrieHHoe, 1 Mbl BCE 3HaeEM,
YTO OHU HMYero He caenanu c 3TUM.

#A cuutalo, YTO 3TO HE eQUHCTBEHHOE Cepbe3Hoe HapyLleHue 3aKOHOB B KOCMOCE, U OHU HUYEro He caenanu ¢
npegplayLwmMMm HapyweHuamMmn, 3a4emM um genartb YTo-TO C 3TUM cenvac?

Fowa: Bo3aMoXHO, NOTOMY YTO 3Ta CUTyauluss MOXeT OblTb cepbe3Hee Apyrnx?
AHeka: [1nsi MeHsi 3T0 caMoe Cepbe3Hoe, NMOTOMY YTO 3TO rapaHTMPYeT reHeTUYEeCKoe YHUUTOXEHUE YeroBeYecTBa

B LleNnAX BTOPXEeHUA U B UHTepecax TeX, KTO ero npuMeHaeT, Takum cnocobom, 4yTobbl YeNOBEYECTBO HE MOTO
BMaeTb nnm 06Hapy>|(l/ITb, YTO C HMM genatoT.



N denepauus, 9 3Halo, He MMeeT onpaBAaHuns, HO S XO4y ckasaTb, YTo oHM HE okaxyT yenoBeyecTBy NoMOLLb Tak,
Kak oHo oxugaeT. OHu, NoaK, OOMKHbI B3ATb MO/ CBOW KOHTPOSb. OTO €AUHCTBEHHbIV NyTb, Bbl JOIMKHbI 3TO
MOHATb, BCE. ATO €ANHCTBEHHbIN CNOCo6, Bbl BCE AOMKHbI 3TO MOHATH.

1) UHokynsauwms (Bukncnosapb) — 6uU0s1. BBEAEHMWE XMBbIX MUKPOOPraHU3MoB, MHPULMPOBAHHOIO MaTepuana,
CbIBOPOTKMN U T. M. B TKAHW PACTEHWUN, XKMBOTHbIX, B MUTaTENbHbIE Cpeabl U T. M.

MHokynsiumsa (MeguuuHekas aHuuknoneavs)1) BBeaeHme Bo3dygnTtenen MHpEKUMOHHbIX 6one3Heln nnm BakLnH B
TKaHW YeroBeKa UM XXMBOTHOrO; 2) B NapasnTonorum — BBeAeHNe HaceKOMbIMU U KneLamu Bo3byauTtenen
©ones3Hen B KPOBb YeNoBeka UMK XXMBOTHbIX MPU KPOBOCOCAHMM.

2) Xawmannmm — TavreTeaHCcKnin oTpsaa, cneLmanbHOro Ha3HavYeHUs, COCTOSALLMIA U3 MYXXYMH. NpeaHa3HayeH B
OCHOBHOM 151 NPOBEAEHMS OMNaCHbIX CreL. onepauun B Thify Bpara

LLInHOHMM — TavreTeaHCKNn OTPSAA CleLnanbHOro HasHayYeHns, COCTOALLMIN U3 XKEHLLMH. yHKLUUK OTpsaa B
OCHOBHOM [J151 OXpaHbl KOponeBbl AfeHVM, HO Takke MOXET MPUHUMATb ydacTue B BOEHHbIX cnew. Onepaumsx.

3) BUPYINNEHTHOCTDb (ot nar. virulentus — a80BUTbIN) (MeOMUMHCKAsA 3HUMKIONEANs) — CTeneHb
6011e3HETBOPHOCTYM (MATOrEHHOCTM) 4AHHOIO MUKPOOPraHn3ma. 3aBUCUT OT MHAPEKLIMOHHBIX CBOWCTB areHTa u ot
BOCMPUMMYMBOCTU 3apaykaemMoro opraHuama. VIckyccTBeHHOe U3MEeHeHNe BUPYINEHTHOCTU MUKPOBOB NpUMEHSIeTCs
Npwv NonyYeHnn BakUUH.

4) YepHbIN ry — xxmakasa yepHasa cybcTaHums ux Hegp nraHeTbl, NOXoXas Ha HeTb, MMEET CKansipHYK Npupoay,
TO €CTb CYLLECTBYET BO MHOIMX NIIOTHOCTSAX OQHOBPEMEHHO, a He Tonbko B 3D, coaepuT nHdopmaumo 060 Bcex
XMBbIX pOpMax NnriaHeTbl; UMEEeTCH Ha BCeX NraHeTax, ee MOXHO CYMTaTb KPOBbIO MMaHeThl; Ha 3emne nNuHuK rae
OHa NpoxoauT B Heapax, 3To NuHuK Jlen; Ha 3emne nveetca YepHbIn ry AByX TUNOB MOMOXUTENbHbIW, TO €CTb
POAOHOW, 3EMHOW Ty U HEraTUBHbIN, MPUBHECEHHbI C O4EHb HU3KMMW BUOpaLMSIMU U Yy>KepoaHon nHdopMalmen,
HeraTvBHbIE ANs CBOMX Lienen NpUMEHSI0T MMEHHO BTOPON TWM.
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