BakuuHbl 1 HAaHOTexHonorusa - OTBeTbl AHeeKU Ha BONpPocChl AOKTopa Anekca u
Apyrue

Aemop Ony6nukosaHo

Agencia Césmica, Nowa 8 HosAGpS, 2021

AHéeka: Mos npobrnema 34ech 1 ¢ 3TON cTaTbel AN AokTopa Anekca B TOM, YTO Y MEHS TONbKO
Yype3Bbl4alHO pyaAMMEHTapHbIe MeToAbl Nepeaayn HEBEPOSITHO CMOXHbIX M NPOABUHYTbIX MEAULMHCKMX U
TEXHOMOrMYEeCKNX KOHLENUUn. A cTaparochb NcaTtb Tak, YTOObl 3TO ObINO NOHATHO ANS NOAEN pa3HOro
YPOBHSI.

Opyras npobnema 3aknoyaeTcs B TOM, YTO XOTS 9 U AOKTOP, HO NOCKOSbKY S HE y4uracb Tam, y MEeHS HeT
3HaHWS 3KBUBANeHTOB Ha3BaHWUM Mexay TeM, YTO 30eCb U TaM, UMM YUCTO YeNOoBEYECKNX MeOULIMHCKNX
NOHATUI B NMnaHe TepMmuHonoruun. Ectb sa3bikoBon 6apbep u ewle ogmH bapbep — MeanuuHckun. Mnoc 1o,
yTo HaBs3sbiBaeT POl (Penepaums).

MHe ocTaeTcsl NblTaTbCsi caenatb NPOABUHYTbIA KOMNLIOTEP N3 KOKOCOBOMO opexa, MycTon KOpobku 13-
nopa xnonbes, 6Genoro Knes 1 HoXHUL. A o4eHb cepbesHo. U s Mmeto B BUAY He TONbKO A3bIK, HO Y OYEHb
YyenoBeYyeckme MeguLMHCKME MOHATUS, C KOTOPLIMU MHE NpuxoanTcs paboTtaThb.

A yenoBeueckasa MeauLmMHcKas TEPMUHOIIOMNA MHE HEe COBCEM MU3BECTHA, NOCKOJIbKY A ndy4yana MmeguunHy
He TaM, a 30ecCb. I'IoaTomy npmnxoamTcAa NOCTOAHHO XOOUTb N UccrneagoBaTb, U3BECTEH JIN TOT U MHOM
OMoXnMmnYecKnin npouecc Ha 3emne 1 noa Kaknum HassaHnem. A paGOTaTb C TéM, 4YTO OCTalnocCb.

Y0o6HO TO, YTO TO, YTO OCTaNOCh, MOHATHO 0ObIYHOMY YenoBeKy. Ho s YyBCTBYIO, YTO 3TO HE MOMHOCTbLHO
yooBneTBopsieT Meaunkos. Ho s nuwb Aentock TeM, C YeM CTankuBaloCh Kak HeYenoBeYeckmin Bpay,
NbiTasicb BNUCaTb TakretTeackyto MeaULMHCKY HayKy B paMKu NOHUMaHUS YenoBeYeckon MeanumHbI, 3TO
nogo6bHO TOMy, kak 3acTaBUTb KBaZpaTHYIO CBUHBIO BME3Tb B KPYrioe 0TBepCTme.

Kpome Toro, goktop Anekc npeacraBnsieT MHe crnyyaun, HO He JaeT MHE MOSTHOM KIMHMYECKOWN KapTUHBbI,
oXuaas, 4To S JjaM emy OTBeTbI. A He MOry, He HaXOAsICb TaM CO CBOMMW UHCTPYMEHTaMM1, NOCTaBUTb
AnarHo3 HenocpenCTBEHHO NauMeHTy. S NPOCTO roBOPHO 3TO, YTOOLI Bbl MEHSA MOHSAMN, YTO BCE HE TaK
npocTo.

Ooktop Anekc: [loporne Acxn, AHeka, CeHeTpe 1 Bce ocTarbHble NO3UTMBHbIE AyLIn TanreTol.

£ He comHeBatoCchb B (hanbLUIMBOCTU 3TOM MUPOBOW NNaHgeMum, HO Mon y3kuin 3D- ym, chopMUpoBaHHbIN
YenoBeYeCcKoM HayKom, COMHEBAETCH B HEKOTOPbIX BELLaX.

Bo-nepBbix, NCKITKOYEHUA: OueBngHo, 4to 99% amarHosos n cmepten ot «Kosnga» 6b1nm gpyrmmm
6onesHamu, gaswmmmn nonoxuntenbHbiv NLUP TecTt, koTopbi 6ecnoneseH. A NoYTn HUYEMY He BEPHO U3
TOro, YTO roBOPUT obrUMansHas Hayka, HO B MOEM KINMHUYECKOM OMbITe €CTb Cnyyaun, KOTopble HemMb3s
00BACHUTL NPOCTLIM U3BMEHEHMEM Ha3BaHWSI.

Y MEHS HET HM TEXHUYECKUX CPEACTB, HU TareTeaHCKMX 3HaHUN, MO3TOMY MPOLLY NPOLLEHUS 3a
CoMHeHus. A xouy cocnaTtbea TOJIbKO Ha cniyvaun 3gopoBbix nogen, HE npusnteix, 30-50 neT, y
KOTOPbIX Pa3BUSIUCb OYEHb TSXKENble Clydan ABYCTOPOHHEN NHEBMOHUW. Takne crnydam Gbinun Bceraa, Ho
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He C TakoW 4YacTOTON, TAXKECTbIO U BO3paCTOM, KOTOPbIE Mbl HabMlogaem cerogHa. A aHanmsnpyto
peanbHOCTb, KOTOPYIO BUXY, U YTO-TO HE cxoauTcd. Ecrnn mbl NnpnsHaem, 4YTo BMpyCca HEeT, TO KakoBa
npuynHa?

AHéeka: 3gpascTBynTe, goktop Anekc. bonbloe cnacnbo, 4to 06paTnnuchb K Ham, B YaCTHOCTU KO MHeE.
Mbl MOMOKEeM, HAaCKOJTIbKO 3TO BO3MOXHO.

Ha Haw B3rnsig, HeBO3MOXHO 06bsACHUTL BCe cnyyan. OgHako, B pamMkax Hallero rnoHMMaHust Ha ocHoBe
NCTOpUYECKNX HabnoaeHWi, BCe-Tak Mbl AOIMKHbI HACTaMBaTb Ha TOM, YTO BCErAa CyLlecTBoBanm
anuaemMun, rpynnbl 60MbHbLIX NHOAEN C OAMHAKOBLIMU KMMHUYECKMMK NpoGrneMamMmn unm CUMnToOMaTUKON,
KOTOpble He yKnaablBalTCcs B paMKu U3BECTHOM Teopun. To ecTb, 3TO NPOCTO COCTOSIHUS, KOTOpbIE Bceraa
MPUCYTCTBOBANMN, U HEMOHSITHO, OTKYZa OHW B3SINUCb UMM YTO UX BbI3BAO, TONbKO TO, YTO CErOAHS UX
yao6Ho npunucbiBatb Sars-Cov-2. [1ns 40CTOBEPHOro onpeaeneHust NpuyivMH HeobxoanMmo NpoBecTu
TLWaTeNbHOE paccnefoBaHne Kaxaoro U3 aTux cnyyaes unu rpynn cnydaes. OgHako, ncxoas U3 Halmx
pPaMOK Hay4YHOro MOHMMaHMS N OCHOBLIBasICb HA A0Ka3aHHbIX hakTax, C Hallen TOYKM 3PEHUS, NMPUYMHbI
TaKUX NPUYYANMNBLIX NATOMNOMMN MOryT GbITb NPUNUCaHbI NMPaKTUYECKM YeMy YroaHo, Tonbko He Sars-Cov-
2.

QOKTOQ Anekc: ABnaoTCA NiM OHK npeysesin4eHHbIMU MNaToNMOrM4eCcKMMmn peakumamm Ha BUpPYCHbIe
9K30COMbI, YCUIME€HHbI€ 3J1EKTPOMAarHUTHbIM VI3J'IyLIeHI/IeM?

AHéeka: YunTbiBas BbllLeCKa3aHHOe, Aa, Mbl CHUTAEM NOrMYHbIM OO BACHUTL MHOTUE Crlydam Kak
Bbl3BaHHbIE NCKYCCTBEHHLIMWN BUPYCHLIMU 3K30COMaMu UMW UCKYCCTBEHHOW AeTOoHaUMewN,
aKTUBMPOBAHHOM 31EKTPOMArHUTHLIMM YacTOTaMu, HE3aBUCUMO OT TOro, OTHOCATCS OHU K Knaccy 5G mnnm
HeT, NOCKONbKY Hawwwm nabopaTopun 0BHaPYXMnu NPUCYTCTBUE TAaKoro poAda TEXHONOMMN B HENPaBUITbHO
Ha3BaHHbIX BakyuHax npoTtus Sars-Cov-19.

Mbl cunTaem BecbMa BEPOSITHLIM, BNOTb 40 YBEPEHHOCTM, YTO KOHTPONEpbl NNaHaAeMun akTUBUPYHOT
CBOM HaHOTEXHONOMMK B rpynnax Nnioaen unm aaxe B oTAeNbHbIX NOASAX B permoHax, BblIGpaHHbIX UMK No
TEM WIN MHBIM NPUYMHaM, YToObl NPOBEPUTL (DYHKLMOHNUPOBaAHNE CUCTEMBI.

To, 4TO cogepxxaT BaKUMHbI, MO CYTU, ABMSETCA HAHOTEXHONOMMEN C YpEe3BbIYaNHO NPOABUHYTHIMU AN
3eMnun BO3MOXHOCTSIMM FeHETUYECKOrO N3MEHEHUs!, TpebytoLLel ceTell nepeaayn AaHHbIX C
NCMNOMb30BaHMEM MUKPOBOITHOBLIX U/MMY aNeKTPOMarHUTHbIX Nornei B Ka4ecTBe MeTo[la KOHTPOons
NPUBUTLIX NoAEN, YTOObI NPeBpPaTUTL UX TeNa u yMbl B TPAaHCTyMaHN3M — GMOKOMMbIOTEPHbIE TEPMUHATNI,
MONMHOCTBIO HAXOAALLMECS NOA UX KOHTPOMNEM.

Mbl Takke BUAUM CNOCOBHOCTb M3MEHSTb HEBAKLIMHUPOBAHHbIX JOAEN, UCNOoNb3ys nepeaayvy TEXHONorm
(Mnu 3apaxxeHne) Mexay NPUMBUTHIMU U HE NPUBUTBLIMU, B COYETaAHMMU C NPEABAPUTENbHBIM NPUCYTCTBUEM
TaKoW TEXHOMNOMMK, KOTOpas NpornaTbiBanach U BAbIXxanacb HaceneHnem B Te4eHNEe MHOTUX NeT B paMKax
NoAroTOBKM K BBEEHUIO NPUBUBOK, KOTOPbIE UCMOMb3YHT KoHLenumio Sars-Cov-2 kak onpaBgaHve ans
NCMONb30BaHUS CTpaxa B KayecTBe MeToAa AaBMeHns Ha HaceneHue, YtTobbl 3acTaBUTb €ro NPUHATL UX.

Doktop Anekc: Myx MOel cecTpbl, CMOPTCMEH, HE BaKUMHUPOBaHHbLIN, 49 neT, 4yTb HE ymep OT
OBYCTOPOHHEN MHEBMOHUU, U, XOTS OH BbI3OOPOBES, EMY MO-NPEXHEMY TPebyeTCsa KNCIOPOA NpakTU4eCKn
ansa nobon aesatenbHOCTU. A Mory 06bSICHUTL 3TO TOMBbKO TEM, YTO BMPYCHAs 9K30COMa U3 Criy4anHoro
KOpOHaBMpyca Unu WMNoBuaHbIN 6€NoK OT BaKLUMHUPOBAHHOIO YernoBeka «3apasunmn» 3Toro Yyenoseka, a
3aTeM ycyrybunucb Kakmm-Tto COnyTCTBYHOLLUM haKTOPOM.

AHéeka: A1 noHMMalo, 4To 3TO camoe npocToe 06bACHEHNE 1 BeCbMa BeposTHoe. OaHako OHO nonagaeT
WMEHHO B Ty rpynmny criy4yaeBs, KOTOpbIE, Kak Mbl HaCTaMBaeM, BCEraa CyLlecTBOBanu, HoO cerogHs yaqobHo
npunuceiBatoTcs Sars-Cov-2. OgHako, paccMmaTpuBas CUTyaumto B AeTansax, Mbl BAAMM Takke NOrnYHbIM,
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4YTO OHa BbI3BaHa HAHOTEXHOMOTUAMMU, CoaepPXKaMMUCS B rpadheHe, faxe NnpuobpeTeHHOM n3
OKpy>KatoLLen cpeapbl rpadeHe, B 6ecumcrieHHbIX NpoaykTax n 06paboTaHHbIX MULLEBbLIX MPOAYKTaX,
BKIOMAs XUMTPENTbI.

K atum cny4vyasam cnenyet [J,06aBI/ITb NPUYNHbI ycyry6neHM;| NCUXOJTOr’M4YEeCKNMHM (baKTOpaMI/I, CBA3aHHbIMU
C camour ANHaAMMUKOW NraHAeMnn, U K 9TUM cbaKTopaM NCUXOoJ10rmn4eckoro ycyry6neHV|9| cnepnyert
OTHOCUTbCA O4YEeHb CepPbe3HO.

OokTop Anekc: 3nekTpomarHuTHoe nsnyveHue tuna 5G?

AHéeka: [1nnTenbHOro 1 NOBTOPSAOLLIErOCH BO3AENCTBUA 3NTIEKTPOMArHMTHOIO M3nyveHnst 4OCTaToOuHO,
4YTOObI BbI3BaTb TSHKENbIE KIMHUYECKME COCTOSIHUA, COOTBETCTBYHOLME CUMNTOMATUKE, MPUNUCbIBAEMON
Sars-Cov-2, TOMUMO TOro, YTO OHO CAY>KUT METOAOM KOHTPOMNSA-akTMBaLMn TEXHOMNOMIN, CoOAepXXaLLmXcs B
HenpaBUNbHO Ha3BaHHbIX BakunHax. AnutenbHoe Bo3aencTemne WIFI, BbICOKOBONbTHLIX Kabenen n
OPYIMX CUIbHbBIX 9NEKTPOMArHUTHbIX UCTOMHUKOB BbI3OBET yXyALLueHne MU3MYEeCKOro COCTOSHNS,
cnabocTb 1 6one3Hn Bcex BUAOB, KOTOPbIE MOXHO MHTEPNPETUPOBATb Kak HEOOBSCHMMbIE N KOTOPbLIE
CHoBa npunuceiBatoTcs Sars-Cov-2.

Doktop Anekc: PecnupaTopHble Unu gpyrne TOKCUHbI?

AHéeka: VX Henb3s UCKNIOYNTb, HO HEBO3MOXXHO onpeaennTb 6e3 COOTBETCTBYIOLLENO U3Y4EHUS KaXKaoro
cnyyas. BosgencTteme acbecta, XMMMYECKNX BELLECTB, paCTBOPUTENEN U Aaxe rPUOKOBbIX CNOPOBbIX
NMHMEKUUI, TaKUX KaK Te, YTO pacTyT B CTapbIX KHUrax, B CbipbIX MECTaX U NOYTN He OOHapYKMBaOTCS,
NN ONacHbIN YEepHbIV rPUBOK, KOTOPLINA pacTeT B CbiPbIX MECTaxX BHYTPY AOMOB W 30aHWUNA, UK anneprus
Mo MHOTMMM MpUYMHaM, BKoYasa NULEBYO, CPeEAN MHOMMX OPYrMX BO3MOXHbIX (0aKTOpPOB, Bbi3biBAOT
TsKenble pecnvpaTopHble 3aboneBaHus, coBnagatoLme ¢ aTUNMYHbIMU MHEBMOHUSMW, KOTOPbIE 3aTeEM
npunuceiBatoTest Sars-Cov-2 6e3 kaknx-nmbo noareepxxaeHun, kpome MNLP-TecTa, yxxe gokasasliero
CBOIO MOJIHYIO NOXXHOCTb U 6ECnonNe3HoCTb.

Doktop Anekc: N gaxe coGCTBEHHbIE METOAbI NeYeHUst GONbHULbI?

AHéeka: AtporeHHble 3abonesaHus (latros=Bpay + Genica=npuynHa, ons obLecTBEHHOCTH), TO eCTb Te,
KOTOpble Bbi3BaHbl CAMVMK BpadamMu Ui BpavyebHOM XanaTHOCTbIO, MO HAWWM MNOCNeAHMM OaHHbIM,
ABMATCA 3-11 OCHOBHOM NpuYnHon cmepTtun Tornbko B CLUA, TpeTben nocne cepaeyHo-cocyancTbiX
3aboneBaHn n paka. ATo No opuLmnanbHO NPUHATLIM AAHHbBIM.

Mo HalleMy MHEHWIO, NOCKObKY NPUYMHbBI NATONOMiA U CMepTEN, Kak Cepae4HO-COCYQUCTLIX, TaK U
OHKOJornyecknx 3abonesaHunii, HanpPsIMyo Bbi3BaHbl Bpa4ebHOM XanaTHOCTbI, OCHOBAHHOWM Ha TOM, YTO
AVKTYIOT papMaLeBTUYECKME KOMMaHUM U Ta e MeauumnHckas Madusi, KoTopble 3a60TATCS He O
300pOBbE HAceneHusl, a 0 CO6CTBEHHON NPUOLINK, Mbl NEPEMELLLAEM ATPOreHHble 3aboneBaHns Ha
nepBoe MecTO Cpeau NPUYMH COCTOSHUIA U cMepTelt Ha NnaHeTe 3eMns, NPUNUCbIBAeMbIX NaTONOMMN.

B kayecTBe nprvMepa, JEMOHCTPUPYHOLLETO BbllleckasaHHOe, S NPUBOXY NULWb HEBEPHOE NpeacTaBneHne
O TOM, YTO TaKOE XONECTEPVH U KaKoBbl ero apdeKTbl, MPUMEHEHNE U MPUYNHBI B YETNOBEYECKOM
opraHvame, Ucrnonb3oBaHue 1 3noynotTpebneHne nekapcTBEHHbIMM NpenapaTtamm Ansi CHUKEHUS YPOBHS
XOnecTeprHa y NaumMeHToB ¢ nocrneaywmummy noboYHbIMK adbdekTamm 3TMX NpenapaToB, KOTOpble BO
MHOTUX Cry4asix NpUBOASAT K CMEpPTH.

A Takke OTCYTCTBUE pearibHOro NOHNMMaHuA NpPpUYNH N NpaBUNbHbIX cnocoboB ne4yeHns paka, npecrtynHoe
ncnonb3oBaHue pagunoTepanum n xmMmmoTtepanumn, KOTopble TOJNTbKO ycyry6r|;|+0T pak, a Takke HEHY)XHOe



yaarneHue MHOrMX 3r1loka4eCTBEHHbIX OMyXOoriel, KOTOpble BO BPeMSI XMPYPrMyeckoro npouecca ToSbKo
pacrnpoCTPaHSIIOT pak Ha OKpYyXatoLme 340POBbIe TKaHW.

Ha nprvmepe BbILLEN3NOXEHHOIO Mbl BUAMM, YTO HeAOOPOCOBECTHAs NPaKTUKA, NPUMEHEHNE TaKMX
METO/OB fevyeHunst B bonbHULAX, Kak HensbupaTenbHOe NCNob30oBaHNE PECNNPATOPOB,
3noynoTpebneHne arpeccMBHbIMM NIEKAPCTBAMUN N aHTMOMOTUKAMK, a TaKkKe Cepbe3HbI He4OCTaTOK
NnepcoHanM3npoBaHHOMO yxo4a B LeSIOM, Bbi3BaHHbIV AeryMmaHu3aumen camoro MeguLmMHCKoro
nepcoHana, Kak Bpadeun, Tak n Meacectep, AONOMHEHHbIN NiiaHamMu, KOTopble MeauumHcKan madus
HaBA3bIBaAET Kak MEeULMHCKOMY NepcoHany, Tak n 60NbHUYHBIM YUYpPEeXOEeHUSAM. ...ABNSAOTCS camomn
NPUYMHOW HE TOSIbKO NIIAaHAEMUN, HO N MOYTK BCEX APYrMX NpobnemM, COCTOSAHUI U NaTONOrMn, TUMUYHBbIX
UITN HETUMUYHBIX, @-TUMUYHbBIX UM HEOOBSICHUMBIX, KOTOPble 0O BSICHAOTCA HANUYMEM JTIOXKHOro Sars-
Cov-2.

CTouUT OTMETUTb, YTO Te XK€ camble NPOTOKOSbI MpoLeayp NPU HaNMYMM NPOCTbIX NOAO03PEHUIN HA AKOObI
Sars-Cov-2 kapTuHy, 6eccMmbicrieHHo oTbpacbkiBas Bce Apyrne BeposiTHblE NMPUYMHBI, 3aCTaBNSOT Bpayen
NPECTYNHO NPUCTYNaTb K arpeCCMBHOMY NeYeHUI0, MbITAsiCb PELLNTb CUMNTOMAaTUYEeCcKoe CoCcTosiHME Ges
npoBeaeHUst NMOMHOro NCCrefoBaHMs NaLMeHTa, kak rU3NYeCcKoro, Tak U 3KONOrM4Yeckoro KOHTEKCTa, YTo
HenocpeaCTBEHHO Bbi3biBAET Pa3BUTUE ATPOrEHHbIX CUTYaLMIA B KONMYECTBE U NPOLEHTAX, HEBUAAHHbIX
paHee.

Doktop Anekc: Kak BakuuHbI Bbi3blBalOT 6ecnnogune, noBpexaas nnaueHTapHbI CUHLMTUIA UK
paspyLiasi cnepMaToroHmMm sinyek?

AHéeka: He uckntoyas Toro, 4To Bbl YNOMAHYIN, npouecc 3akn4vaeTcqa B 3aMeHe CI'IeLI,I/Id)I/I‘-leCKI/IX HUTEN
,D,HK, KOHTPOJIMPYHOLLMX peNPOOYKTUBHBLIE NMpouUeCcChl B roHaaax, ¢ NOMOLWbKO CUHTETUYECKUX PETPO-
BMPYCOB Mnpun COOENCTBUN HAHOTEXHOSOTUN.

Doktop Anekc: MoXeT nn oH nepegaBaTbCs Yepes rpyaHoe MOJIoKo (0T maTepu K pebeHky), cnepmy
(monoBbIM NyTeM), CROHY (MpY nouenysx), aspo3onu (Npu 6ymM3kom Kawne)?

AHeka: OH onpefeneHHo MOXeT nepeaaBaTbCsl TUMM NYTAMU, @ Takke BO3AYLIHO-KanebHbIM MyTeM.
OpHako, cyas no Bcemy, NpsiMon paauyc AeNCTBUS 9K30COMbI He NpeBbILIaeT ABYX METPOB, UMEETCS B
BMAOY HanpsiMyto AeNCTBUe 3K30COMbI.

OokTtop Anekc: To 4YTO coaepxaT BakUMHbI 3TO rpadyeH (06pa3oBaHHbI TOSMLKO LIECTUYrOfNbHUKaMM) Ui
neHTa-rekca-rentarpacgen?

AHéeka: OT0T rpadpeH — 310 HaHoTexHornorus. OH bopMmnpyeTcs BHYTPU Tena, Kak aTo
3anporpaMMmnpoBaHoO ANCTAHLMOHHO UK 3apaHee, NPUHMMas CTPYKTYpbl, HEOOXOAMMbIE OIS KaXaom
paboTbl, KOTOPYK OH cOBMpaeTca BbINOMHATL. Mbl BUAMM, YTO 3TO COMBAET C TOSKY YernoBeYeCcKmX
nccnegoBaTenen, KOTopble, 04EBUOHO, XOTAT KaTanoruampoBaTb ero B (pMKCMPOBaHHOW CTPYKTYPHOM
dopme, KaTanornsnpysi ero ¢ BapmaHtamum, U3BECTHbIMU Kak rentarpadeH, koraa B 4ENCTBUTENbHOCTN OH
obnagaeT cnocoBHOCTBIO afanTUPOBaTbLCS KO MHOrMM (OpMaM U MEHATb COCTaB UM TOYHYHO
MOJIEKYIISAPHYIO U aTOMHY0 bopMy, npucrnocabnmeasck k TpeboBaHNAM MOMeEHTa. ITO AenaeTcs ¢
MOMOLLIbIO CTPYKTYPHOrO NPOrpaMMmnpoBaHns rpadpeHa Ha aTOMHOM YpOBHE.

DokTop Anekc: MOl'yT TN ANEKTpOMarHMTHble UMNynNbCbl HABcerga AeakTuBnpoBaTb nx?

AHéeka: B Hawmnx nocnegHux SKCnepmmMmeHTax OHN OEeakTUBUPYIOTCA TONIbKO Ha MTrHOBEHME U OO0 TeX Nop,
NnoKa ﬂel‘;ICTByPOT ANEeKTPOMarHnTHble MNyJnbChbl. Korga vx BbIKMOYaloT, OHK BO3BpalLlaroTCA B
HOpMalribHOe COCTOAHUE.



OokTtop Anekc: NMpowy npoLeHnsa 3a 3TOT BOMPOC, HO A XxoTen chopMynupoBaTb 60MbLUMHCTBO CBOUX
COMHEHUI, 4YTOObI NepeaaTb UX APYrnMM Bpayam 1 ydeHbiM Ha 3emrie. K coxaneHuio, 9 He cMory
pacKpbITb, KTO Aan MHe 3Ty MHpOpMaLMo, MOTOMY YTO OHU COMTYT MEHsI cymacweawmnm. A yay
ncnonb3oBaTb 3Ty MHOPMaUMIO A411s NoUcka 3eMHON MHdopmMaunmn, YTobbl 060CHOBaTbL MHDOPMALMIO,
KOTOPYIO Bbl MHE AaauTe, TakuMm 06pa3om, YTOObl OHa Obina ybeamTenbHon Anst 3eMIsiH.

AHéeka: HanpoTtus. Cnacubo, goktop Anekc, 3a CoTpyaHMYEeCTBO C Hamu. Balum Bonpockl 04eHb TOYHbI U1
HeobX0AMMbI, U OHWU NOMOTalT MHE NIUYHO BM3yanu3npoBaTb U UMETb Goree YeTKoe npeacTaBreHne o
TOM, B KAKOM HanpaBrieHun MHe crneayeT choKycMpoBaTb CBOM UCCeAoBaTENbCKME YCUMUS NO 3TOW
TEME U KaK NpeacTaBuUTb BCe 0OLLECTBEHHOCTM.

BOI'IpOCbI OT aHOHMMHOIo noannc4uka.

Bonpoc: A o6paTnn ocoboe BHUMaHWe Ha BONPOC HAHOCUHIYNSIPHOCTU, NMOCKOSbKY, eCni HAHOPOGOT
obnagaeT crnocobHOCTLIO CaMOBOCNPOU3BOANUTLCS BHYTPU XO35IMHA, st ONacarch, YTO rn3nonormieckoe u
Buoxmmmnyeckoe noBedeHne xo3anHa GyaeT NONHOCTLIO NckaxeHo. MoxeTe nu Bbl NOAENUTLCS, Kakne
N3MEHEeHNs Bbl BUAMTE KaK CNEeACTBME BHEAPEHUS TAKUX TEXHOMOMMI B Yenoseyeckoe Teno? Mbl cTaHeM
COBEpLUEHHO ApYrM BUAOM?

AHéeka: bynet cdhopMmmpoBaH CoBepLUEHHO apyron Bua. padeH — 310 cpeacTBO UK BELLECTBO,
KOTOpoe co3faeT Uinn NPon3BOAMUT, UNN COOAEPXKUT OYEHb NPOABUHYTbIE HAHO-TEXHONOMMK, CNOCOBHbIE
ANCTaHLMOHHO U3MEHSITb KOHKPETHbIE reHbl KaXX40ro YerioBeka u 3aMeHsATb X HOBbIMU, YTOObLI co3aaTb
rmépmnan3aumio 1 UCKYCCTBEHHOE M3MEHEHWNE HE TOSbKO LienbiX NONyNALUMA, HO U KOHKPETHLIX NOAEN.

MocneacTems 3TOro HACTONBbKO CePbE3HbI, YTO CBOAATCS K YHUUTOXEHUIO YENOBEYECKOro B1uaa, nopoxaas
HOBbI BUA, rA€ UX BHYTPEHHME OpraHbl U KNeToYHas CTPyKTypa NpeacTaBnsitoT coboin ToUHbIe U
cneumdmryeckme xapakTepUCTUKN, KOTOPbIE KOHTPOMEPbI XOTSAT NONYyYMTb Arlst KaXAoro YerioBeka.

Tak, oHM MOryT HagensaTb conaat u paboymx cnocobHOCTAMN K GonbLLE cune U BbIHOCIIMBOCTH,
oTbMpaTh 3TN CNOCOBHOCTM NOCHe TOro, Kak OHW GyayT BblGpoLeHbl. OHM MOTYT HAAENsATb YYEHbIX,
paGoTalLWmMX Ha HUX, BLICOKMMMW UHTENNEKTYamnbHbIMU CMOCOBHOCTAMM, HO NONHOCTLIO NOA KX
KOHTPOSIEM, MOCKOSbKY OHN Takke MOTyT KOHTPOSIMPOBATb YyBCTBA M MbICIM KaXKA0ro YenoBeka.
OcTaBnsasa UX NoONMHOCTbI0 B pOOOTU3MPOBAHHOM COCTOSIHUM, UMK e OCTaBNAs UX B COCTOSAHUN
OLLYLLIEHNSI, YTO OHM KOHTPONMPYIOT CBOIO XM3Hb, KOrga Ha caMoM Jerne Bce KOHTponuvpyeTtcs KaGanom
UK CYLLHOCTSIMM, KOTOpble 3axBaTunM 3emrto kak ceoto. OcTaBnsist onpeeneHHble Crou HaceneHus
BbIOMpaTb, Kak UM XWUTb Aanblle B HOBOW LMBUNM3ALMN, HE 3HatOLLME 06 YpOBHE KOHTPONS,
OCYLLIECTBIIIEMOrO HaZl HUMM.

OpHako, Kak HU y)KacHO TO, YTO S onucana Bhbllle, 1 He BUXKY B 9TOM HUYEro OTIIMYHOIO OT TOrO, YTO
npoucxoauT Ha 3emne ¢ BpeMeH 3a051ro 40 MNosiBrieHust Bcero aToro. Ho s Mory 3aBeputb Bac, 4To UX
HaMepeHUs 3aKMYanTCA B MOSIHOM paspyLUeHUM NraHeTapHOro obLwecTsa U KynbTypbl C aGCOMOTHLIM
KOHTPOSIEM HacerneHust No UX BbIGOPY Y YHUUTOXEHMEM UINTULLKOB, KOTOPbIE OHU CYMTaKOT GECNONE3HbIMMU.

Bonpoc: BbiwensnoxeHHoe 3acTaBnsieT MeHs 3afaTbCs CreaytoLwmnmM BOMPOCOM: B Crlyvae, ecrniv Mbl
CTOJSKHYITUCL C eLlle OAHMM abCoNOTHO HEM3BECTHLIM BUAOM, OOSIKHbI I Mbl NPEANONoXnTb, YTO
noBeAdeHne 1 61Monormsa cyobekToB, MONYYMBLUMX «BaKUMHbI», YyXXabl TOMY, YTO 3eMHasi Hayka Npu3HaeT
nosegeHnemM u buonorven Yyenoseka?



AHéeka: [la, kaxablil BAKLMHUPOBAaHHbI YENOBEK MOXET, ECMN He [OMMKEH, pacCMaTpuBaTbCst Kak
4yenoBek, KOTOpbI yXke 6e3HafEeXXHO HAXOAUTCS NoA, KOHTPOSIEM HAHOTEXHOMOMMIA BHYTPU HErO U NO3TOMY
He cnoco6eH MbICNTUTb CAMOCTOSITENBHO, AaXe ECMN KaXEeTCs, YTO OH MOXET, MO KparHeln Mepe, Ha 3TuX
paHHMX CTaausx. A NOHMMato, HACKOSBbKO YXKaCcHO 3By4YaT MOW crioBa. 1 UMeto B BUAY, YTO VX NOBEAEHMe,
naeu, peakumm n Mbicnm 6onblue He MOryT rapaHTUPOBAHHO UCXOAUTb OT HUX CaMKX, HO OT NMpuKasa,
3anporpamMMmMpoBaHHOro U3BHE UX TEN CaMoii CUCTEMON. OTO abCOMTHO YyX40 GUONOrnM n BCeEMy ToMy,
YTO onpepensieT YenoBeka Kak TakoBOrO.

Mo noBoay ye npenocrtaBfieHHOro na6opaTopHoro oT4HeTa.

AHéeka: OaHa Belb, KOTOPOW He XBaTarno B OT4YETEe, HO TaM 1 Tak ObIfo CAULLKOM MHOTO, U 3Ty
NMHopMaumto onycTunu, rpadeH nHoraa npuHMMaeT oopMy OCTPbIX NPeaMETOB BHYTpY Tena 1 sBnsaeTcs
TepMOYyBCTBUTENbHbLIM. [1pO3payeH OH UNKu HEeT, 3aBUCUT He CTOSbKO OT MaTepuana, CKOfbKo OT (hOpMbl
CBA3WN MeXAy ero Monekyrnammn. 3To o4eHb BaxKHO. MpocTo aTux dopm He 6bino, 1 BOPYr OHW NOSABUITUCH,
noTomy 4Tto rpadeH obpasyeT ux, kak kpuctannbl 6utoro crekna. OHM paspe3aloT KPOBEHOCHbIE COCyabl
N3HYTPU. U eLe ogmH cnocob, ¢ NOMOLLIbIO KOTOPOro HaHOrpadheH BKMNOYAETCS, 3TO KOHTAKT C TENSIOM
Tena, Npu TemMnepatype 4enoBevyeckoro Tena, 1o ectb mexay 36° n 38°C.

O6paTtuTe BHMMaHue, YTo BCe, YTO 51 BAM pacckasbiBato, HE TEOPUSI U HE CNEKYNSAUNS, a pe3ynbTaT
AByxHeaenbHom paboTbl B nabopatopun ¢ o6pasuamm 1 KOMNbloTepHbIMKU Mogensimn n co 150
cdhnakoHaMu BakUMH Tpex pasHblX Mapok. Tak 4To 3To 6onbLie He AOMbICHbl. OTO XeCTKkas MeauuuHCKas
Hayka. ¥ meHs B nabopatopum 180 KynbTyp XXMBbIX OPraHUYEeCKMUX TKAHEW, 1 BUXKY, YTO C HUMMK AenaeT
BaKUMHA 1 kak oHK nporpeccupytoT. 'y meHs ectb CeHeTpe n op Kaan'anb, paboTtaowme B
nabopaTtopum No HECKOSNBbKO YacoB B AEHb, U 51 TOXE, pasymeeTcs.

BakuuHa y)xe HaHOCUT OrpOMHbIN yepO, Kak TONbKo ee BBOAAT. Ho oHa HaHeceT elue Gonbwni yuepo,
KaK TOMbKO akTnBmpyeTcs MmaccoBo. O4HaKo OHa MOXET aKTMBU3MPOBATLCH OT YerioBeKa K YeroBeky, a He
MaccoBO. TO eCTb HEKOTOPbIE CIOW HaceneHnsa Unu aaxe otaerbHble Nan yxxe Obinv akTMBUPOBaHbI.

W aTo faxe He ymn Kak TakoBon. Becb rpadyeH npm BHeAPEHUN B KNETKM NpeBpaLlaeT BCe TeNo B
OrpOMHbIN Yunn. IMeHHO Bce Teno nepenaeT AaHHble B 5G, a HE HAHOYUMN BHYTPW.

Opyroe geno, 4to rpadeH obnagaeTt NoNMMOPEHON CNOCOBHOCTLIO, NO3ITOMY MHOIA4A OH NPO3pPadeH,
MaKCMMYM BbIrNsanT kak onbpoma unm BoodLye He NposiBRSeTCst NoA4 MUKPOCKOMOM, TOSbKO Mog,
3NEKTPOHHbIM, @ MHOr4a M NOA HUM He nposiBnseTcs. [103ToMy y YenoBeYecknx Bpayen npu BCKpbITUN He
OyneT oObACHEHUS YBUOEHHBIM BHYTPEHHUM NOBpEeXAeHMAM. Ecnmn BepHYTbCS K TOMY, YTO OHM 3HAKOT, TO
OHW 0GBMHAT B 3TOM BMPYC, MOTOMY YTO OHU BONbLUE HUYEro HE 3HAKOT N HE MOHUMAIOT.

Po6epT: M 3eMHble Bpayn HUKAK HE MOTYT y3HaTb, YTO Takoe rpadpeH? OH He ocTaBnseT cnegos, no
KOTOPbLIM €ro MOXXHO MAEHTUMLNPOBATL?

AHéeka: [1a, OHM 3HAIOT O rpadyeHe, OHWU 3HAKT O peakUmsax, KOTOpble OH MOXET OKa3sbliBaTb Ha NOAEN B
OpraHmM3mMe, HO Ha XMMUYECKOM YPOBHE, OHM HE MMEIOT HU ManeunLero npeacrasneHmst 06 yposHe
TexHonoruu B rpadpeHe. OT0 He rpadpeH Kak BELLEeCTBO, UK MaTepuan u BCe TYT, Kak roBOpPAT Noaun, Ans
4Yero Hy>xeH okcua rpadeHa? 3To HAHOTEXHOMOrMS Aaneko 3a npegenamMm 4YenoBevecKoro NoOHMMaHus,
KoTopasi UCnonb3yeT rpadeH Kak OCHOBHOM, HO HE e4MHCTBEHHLIN MaTepuan Ans Co34aHnsg YMHOM NbISN.



To ecTb, rpadpeH — 3TO TOSNILKO OCHOBHOW MaTepuar yMHOro nopoLuka HaHo-rpadeHa, HO He
€OMHCTBEHHbIN, MOCKONbKY S1 0GHapyXuna 6op, CTPOHLMIA, 30110TO, aNtOMUHWUIA N CTalnb B CaMOW CTPYKType
KaXaom YacTuLbl HaHo-rpadeHa UM yMHOro NopoLLKa.

Kak nponcxoguTt npouecc nonyyYeHnst HaHo-rpadpeHa — 3To TalHa 1 Hay4YHas dhaHTacTvka ons
4eroBEYECKON HayKu1, HO ANsi MEHs1 34eCb 3TO He TaK. 34eCb 3TO NOHSATHO M XOPOLLO 13BecTHo. lMpocTo,
KaKk Mbl 3HaeM 34€eCb, TEXHONOIMS HaHO-rpad)eHa MoXeT ObITb UCMONb3oBaHa BO 6naro. 3To NpocTo
TexHonorusi. Bce 3aBMCUT OT TOrO, Y KOro OHa ecTb. Ho Mosi TexHonorus 3geck, B Moel nabopartopuu,
NpPeBoCXoanUT HaHo-rpadbeH, OH HaMm Gonblue He HyxeH. [103ToOMYy Mbl 3TO XOPOLLO 3HaEM.

TOT, KTO KOHTPONUPYET YacTOThl, KOTOPbLIE B CBOK OYepeb KOHTPONUPYHOT HaHo-rpadeH, byaeT
KOHTPONMpOBaThb TO, YTO AenaeT rpadeH. Bbl AOMKHbI B3SiTb MO KOHTPOSb camy cuctemy. Yto
4enoBeYeCTBO MOXET CAeNnaTh, Tak 3TO BbIBECTU U3 cTPost 5G 1 noaobHble TenedoHHbIE CUCTEMDI,
NOTOMY YTO OHM pearvpyoT U Ha Apyriue auanasoHbl YacToT. C HEKOTOPbLIMM U3 HUX OHU YXKe OTKIoYanu
cucteMy. OHU Takke TEPSIOT KOHTPOSb Ha TOYKaMU Ha KapTe, rae HeT NOKPbITUS.

Takke MOXXHO HEMTpanu3oBaTb U3ny4varLme YacToTbl C MOMOLLLIO APYrMX YacToT, HACTPOEHHbIX Ha
NPOTMBOMNOMOXHbIE, pa3pyLUNTENbHbIE YacTOTbl. Bbicokne anekTpoMarHuTHble 4acTtoTbl (OMY) yHuuTOXaT
3NEKTPOHUKY aHTEHH. /I OHO He 0B6s3aTeNbHO JOMKHO BbITb OYEeHb BOMbLIMM, YTOObI Pa3pPyLUNTb AHTEHHY.
OT0 MOXeT 6bITb peweHnem. MY HacTonbko GonbLIne, HACKOMNBKO Bbl MOXETE cAeNnaTb UX C MOMOLLbIO
aBTOMOOWIbHbIX 6aTapen. OTO YHUUTOXUT aHTEHHY, €CNN UX aKTUBUPOBATb CHM3Y. MNomecTuTe
(reHepaTtop) QMY nog aHTEHHY, akTUBUPYWTE €ro, 3aTemM ynauTe, n oHa OyaeT yHUUTOXeHa.

MpocTo Bbl HE MOXETe 0TBE3TK Tyaa (reHepatop) MY Ha malwumnHe, oHa Toxe ByaeT nomxapeHa. Ecnu
TONbKO 3TO HE CTapasd MalluHa, B KOTOPOW HET HUYErO ANEKTPOHHOrO. TOMNbKO NNaTUHOBLIN
pacnpegenutenb Unu pusndeckne KOHTaKkTbl, HUKaKoro 9feKTPOHHOIO 3aXXUraHus, U rpaBUTaLUoOHHbIN
kapbtopaTop.

PoGepT: byayT N TeCTUPOBATLCS POCCUNCKME U KUTANCKNE BaKUMHBI?

AHéeka: HeT, ns-3a otcytcTBusa ob6pasyoB, HO 3TO HE 3HAYUT, YTO OHU oTnMYatTcsa. bes «KoBuaga» HeT
HUKaKOM HeOOXOAMMOCTH, 3TO TO XXe caMmoe onpasaaHue. OHM Takue e NNoxue, Kak 1 3anagHble, 1
JOIMKHbI UMETb TaKOW XXe COCTaB.

[Opyroe geno, 4to oTcoaa, Aa, Mbl CNOCOBHbLI MOHATL HaHO-rpadPeH, NOTOMY YTO HaLUW MEAULIMHCKNE
TEXHOIOMMUN U FeHEeTUYECKME MaHUMYNALUM NPeBOCXOAAT rpaddeH, 4O TaKOW CTEMEHW, YTO HaM HEe HYXKHO
HMYero HaHo, YTobbl U3MEHATbL U MaHMNYNUPOBAaTb FreHaMn, Mbl AenaemM 3To ¢ NoMoLbto aHeprun. U aa, a
MOry OGBACHUTL Kak.

NcTouYHMKN:
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