FpacpeH, BakKUMHbI, HAHOTEXHOsOrMA — AHeKa oTBe4aeT Ha BOMNMPOCbl AOKTOopa
Anekca

ABTOp Ony6nukoBaHo
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AHéeka: Mos npobrnema 34ech U ¢ 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 3aknoyaeTcsa B TOM, YTO XOTSA 9 U AOKTOP, HO NOCKOSbKY S HE y4uracb Tam, y MEeHs HeT
3HaHWS 3KBUBANeEHTOB Ha3BaHWM Mexay TeM, YTO 30eCb U TaM, UM YUCTO YeNOoBEYECKNX MeOULIMHCKNX
NOHATUI B NMnaHe TepMmuHonoruun. Ectb sa3bikoBon 6apbep u ewle ogmH bapbep — MeanuuHckun. Mnoc 1o,
yTo HaBs3biBaeT POl (Pegepaums).

MHe ocTaeTcsl NblTaTbCsi caenatb NPOABUHYTbIA KOMNBLIOTEP M3 KOKOCOBOMO opexa, NycTon KOpobku 13-
nopg 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 MeaguLmHcKas TEPMUHOIIONNA MHE HEe COBCEM MU3BECTHA, NOCKOJIbKY A ndy4yana MmeguunHy
He TaM, a 30ecCb. I'IoaTomy npmuxoamTcAa NOCTOAHHO XOOAUTb U UccneagoBaTb, U3BECTEH JIXN TOT U MHOM
OMoXnMmnYecknin npouecc Ha 3emne 1 noa Kaknum HassaHnem. A paGOTaTb C TéM, 4YTO OCTalnocCb.

YOo6HO TO, YTO TO, YTO OCTaNOCh, MOHATHO 0ObIYHOMY YenoBeKy. Ho s YyBCTBYIO, YTO 3TO HE MOMHOCTbLHO
yooBneTBopsieT MeaunkoBs. Ho s nuLb Aentock TeM, C YeM CTankuMBalCh Kak HeYenoBeYyeckmin Bpay,
NbiTasicb BN1CaTb TakreTeackyto MeaULMHCKY HayKy B paMKu NOHUMaHUS YeroBeYeCcKon MeanLMHbI, 3TO
nogo6bHO TOMy, kak 3acTaBUTb KBaZpaTHYIO CBUHBIO BMe3Tb B KPYrioe OTBepCTme.

Kpome TOro, AOKTOp Anekc npencraBnAaeT MHe cnydyaun, HO He JaeT MHe MNOJIHOro KInnHM4YecKkoro
obcnenoBaHus, oxuaasa, 4Yto 4 aam €My OTBEeThl. A He Mory, He Haxogdacb TamMm CoO CBOMMU
MHCTPYMEHTaMM, NOCTaBUTb AMArH03 HenocpeaCTBEeHHO NauneHTy. A NPOCTO rOBOPHO 3TO, 4YTOObI Bbl MEHS
NOHAJN, 4YTO BCE€ HE TaK NPOCTO.

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

£ He comHeBatoCb B (hanbLLMBOCTA 3TOW MUPOBOW NNaHAeMun, Ho Mom y3kun 3D- yM, ChOpMUPOBaHHbIN
YernoBeYeCcKon HayKon, COMHEBaETCS B HEKOTOPbIX BELLaX.

Bo-nepBbix, NCKITKOYEHUA: OueBngHo, 4to 99% amarHo3os u cmepten ot «Kosunga» 6b1nm gpyrmmm
6onesHamu, gaswmmmn nonoxutenbHbiv NLUP TecTt, koTopbi 6ecnoneseH. A NoYTn HUYEMY He BEPHO U3
TOro, YTO roBOPUT obmUMansHas Hayka, HO B MOEM KIMMHUYECKOM OMbITe €CTb Cnyyaun, KOTopble HemMb3s
00BACHUTL NPOCTLIM U3BMEHEHMEM Ha3BaHWSI.



Y MEHS HET HM TEXHNYECKUX CPEACTB, HN TaureTeaHCKMX 3HaHW, MO3TOMY MPOLLY NPOLLEHUS 3a
comHeHus. A xody cocnaTtbesa TOJIbKO Ha cniyvaun 3gopoBbix nogen, HE npusuteix, 30-50 neT, y
KOTOPbIX Pa3BUITUCb OYEHb TSXKENble Crydan ABYCTOPOHHEN NHEBMOHUN. Takune cnydam Obinu Bcerga, HO
He C Takol YacTOTON, TAXKECTbIO U BO3PAaCTOM, KOTOPbIE Mbl HAbMlogaem cerogHs. S aHanmMsnpyto
peanbHOCTb, KOTOPYIO BUXKY, M YTO-TO HE cxoauTcs. Ecnv Mbl npusHaeM, 4YTo BUpyca HET, TO KakoBa
npuynHa?

AHéeka: 3gpascTtBynTe, goktop Anekc. bonblwoe cnacnbo, 4to obpaTnnuck K Ham, B YaCTHOCTU KO MHeE.
MbI NOMOKEM, HAaCKOJTbKO 9TO BO3MOXHO.

Ha Haw B3rnsaa, HEBO3MOXHO 00bACHUTL BCe criydan. OgHako, B pamKax Hawero NnoHMMaHus Ha OCHOBE
ncTopmyecknx HabngeHnn, Bce-Takm Mbl JOSDKHbI HacTaMBaTb Ha TOM, YTO BCeraa CyllecTBoBanu
anuaemumn, rpynnbl 60MbHbIX NOAEN C OOUHAKOBBIMU KITMHUYECKMMY NpobnemMamMm unm cMMnToMaTUKOMN,
KOTOpble He YKNaabIBaTCA B paMKn M3BECTHOM Teopun. TO eCTb, 3TO MPOCTO COCTOSIHUSA, KOTOpble BCceraa
NPUCYTCTBOBArM, N HEMOHATHO, OTKYyAa OHW B3ASIUCb UMMM YTO MX BbI3Bario, TOIbKO TO, YTO CErogHsa Nx
yao6bHo npunuceiBaTh Sars-Cov-2.

[ns gocToBepHOro onpeaeneHus NpUYnH Heo6xoaMMo NPOBECTY TLLATENBHOE paccrnefoBaHNe Kaxaoro
N3 3TUX criyqaes unu rpynn cnyvaes. OgHaKo, UCXoas U3 HaLLMX PaMOK HayYHOrO MOHUMAaHUS U
OCHOBbIBasiCb Ha AloKa3aHHbIX hakTax, C HalLen TOYKN 3PEHUS, MPUYMNHBI TaKUX NPUYYANMBbLIX NaTONOMiA
MOryT ObITb MPUMNMCAHbI NPAKTUYECKU YeMY YrofHO, TONbKO He Sars-Cov-2.

HokTop Anekc: ABnsOTCSA NN OHK npeysesiM4eHHbIMU MNaToNMoOrM4eCKknMmn peakumamMmm Ha BUpyCHbIe
9K30COMbI, yCUINEHHblI€ 3NN1eKTPOMarHUTHbIM I/13J'Iy‘-IeHVIeM?

AHéeka: YunTbiBas BbllLeCKa3aHHOE, Aa, Mbl CYUTAEM NIOrMYHBIM OO BACHUTE MHOTUE Crlydam Kak
BbI3BaHHbIE UCKYCCTBEHHbBIMWN BUPYCHLIMU 3K30COMaMM U UCKYCCTBEHHON OeTOHaUMeN,
aKTUBMPOBAHHOW 3NEKTPOMAarHUTHLIMM YacToTaMu, He3aBUCUMO OT TOro, OTHOCATCSH OHM K knaccy 5G nnm
HeT, NOCKONbKY Hawm nabopaTopun 0OHaPYXMNy NPUCYTCTBUE TAKOro poAda TEXHONOMMN B HENPaBUITbHO
Ha3BaHHbIX BaKUMHax npotuse Sars-Cov-19.

Mol cuMTaem Becbma BE€POATHbLIM, BMJ1OTb A0 YBEPEHHOCTU, YTO KOHTPOJ1Eepbl NiaHaeMnn aktTuBnpyroT
CBOM HAHOTEXHOJ10rMn B rpynnax nogen unun gaxe B oTAENbHbIX MOASX B pernoHax, Bbl6paHHbIX MK no
TEM UITN UHBbIM NMPUYNHaM, 4TOObI NnpoBEPUTb beHKLI,VIOHI/lpOBaHI/Ie CUCTEMBDbI.

To, 4TO copepkaT BaKUMHbI, MO CYTW, ABNSIETCA HAHOTEXHONOMNEN C YPEe3BbIYANHO MNPOABUHYTHIMU
BO3MOXXHOCTSIMW rEeHETUYECKOro N3MEHEHNS Ha ypoBHE 3emnu, TpebytoLlel ceTel nepegayn AaHHbIX C
MCMONb30BaHMEM MUKPOBOJSTHOBBIX U/UINI 3M1EKTPOMAarHUTHLIX NONen B ka4ecTBe MeToaa KOHTPOrs
NPUBUTLIX NtoAeN, YTOObl NpeBpaTUTL UX Tena u yMbl B TPaHCTyMaHn3M — GMOKOMMbIOTEPHbIE TEPMUHATNbI,
NONTHOCTBIO HaxoAsLMECs Mo UX KOHTPOSEM.

Mbl Takke BUAMM CMNOCOOHOCTb M3MEHSTb HEBAKLMHNMPOBAHHbIX NI0AEN, NCNOMb3ya nepegady TeXHONOrnm
(Mnn 3apaxeHne) mexay NpUBUTLIMU U HE NMPUBUTLIMU, B COMETAHUN C NpeABapuUTENbHbIM NPUCYTCTBUEM
TaKoW TeXHONormun, KoTopas npornaTbiBanacb 1 Boblxanacb HaceneHnem B Te4eHMe MHOMMX NeT B pamkax
NOAroTOBKM K BBEAEHWNIO MPUBMBOK, KOTOPbIE MCMONb3YIOT KOHUenumto Sars-Cov-2 Kkak onpaesgaHue ans
NCNonNb30BaHWs CTpaxa B KayecTBe MeToAa AaBMNEeHNsl Ha HaceneHue, YTobbl 3aCTaBUTb Ero NPUHSATL UX.

OokTop Anekc: MyxX Moen cecTpbl, CIOPTCMEH, HE BaKLUMHUPOBaHHLIN, 49 neT, 4yyTb He ymep OT
ABYCTOPOHHEWN MHEBMOHWM, U, XOTS OH BbI3JOPOBES, eMY No-npexHemy TpebyeTca Kucnopoa npakTu4ecku
ans nobon geatenbHOCTU. A Mory 00bACHUTL 3TO TOSBKO TEM, YTO BUPYCHAasi 9K30COMa M3 Cry4anHoro
KOpOHaBvpyca 1nu WunoBuaHbIN 6€nok oT BaKUMHUPOBAHHOIO YernoBeka «3apasunmn» 3Toro Yyenoseka, a
3aTeM ycyrybunmcb Kakmm-To CoMyTCTBYHOLLUM PakTOpOM.
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AHéeka: £ noHnmalo, YTo 3TO camoe NpocToe O6BbACHEHWE M BecbMa BeposaTHoe. OgHako OHO nonagaeT
MMEHHO B Ty rpynny criy4yaes, KOTOpble, Kak Mbl HACTanBaeM, Bceraa CyLecTsoBanu, HO cerogHsa yaobHo
npunuceiBatoTes Sars-Cov-2. OgHako, paccMmaTpuBas CUTyaumto B AeTansx, Mbl BAAMM Takke NOrNYHbIM,
YTO OHa Bbl3BaHa HAHOTEXHOSOMMAMU, CoaepXKaLLMMmncs B rpadpeHe, gaxe NpruodpeTeHHOM n3
OKpyXatoLen cpegbl rpadeHe, B 6ecHnMcrneHHbIX NpoaykTax u o6paboTaHHbIX NULLEBLIX NPOAYKTaX,
BKITHOYAst XMMTPENIbI.

K aTum cnyyasim cnegyet 0o6aBuTb NPUYMHBI YCYyrybrneHust ncuxonormyeckummn daktopamm, CBsI3aHHbIMM
C camol AUHaMUKOW NNaHOAEMUM, U K 3TUM cbaKTopam MCUMXONOrM4eckoro ycyrybneHnus cnegyet
OTHOCUTbLCSI O4EHb CEPLE3HO.

OokTop Anekc: 3rnekTpomarHuTHoe nsnyveHue tuna 5G?

AHéeka: [1nnTenbHOro 1 NOBTOPSAOLLIErOCH BO3AENCTBUA 3NTIEKTPOMArHMTHOIO M3nyveHnst 4OCTaToOuHO,
4YTOObI BbI3BaTb TSPKENbIE KITMHUYECKME COCTOSIHNA, COOTBETCTBYHOLLME CUMOTOMATUKE, MPUNUCbIBAEMON
Sars-Cov-2, TOMUMO TOro, YTO OHO CAY>KUT METOAOM KOHTPOMNSA-akTMBaLMn TEXHOMNOMIN, CoOAepXKaLLMXCs B
HenpaBWNbHO Ha3BaHHbIX BakunHax. OnutenbHoe Bo3gencTtemne WIFI, BbICOKOBONbTHLIX kKabenen n
OPYrMX CUIbHbIX 3NEKTPOMarHUTHbLIX MICTOYHUKOB BbI30BET yXyALleHNe on3N4eCcKoro COCTOSHNA,
cnabocTb 1 6one3Hn Bcex BUAOB, KOTOPbIE MOXHO MHTEPMNPETUPOBATbL Kak HEOOBACHUMbIE U KOTOPbIE
CHoBa npunuceiBatoTcs Sars-Cov-2.

Doktop Anekc: PecnupaTopHble Unu gpyrne TOKCUHbI?

AHéeka: VIX Henb3si UCKMYNTb, HO HEBO3MOXHO OnpeaennTb 6€3 COOTBETCTBYOLLENO N3YYEHUS KaXa0ro
cnyyasi. Bosgenictene acbecta, XMMMYECKUX BELLECTB, PACTBOPUTENEN M Jaxe rpUOKOBbLIX CMOPOBbIX
NHGEKLMIN, TaKNX KaK Te, YTO pacTyT B CTapbIX KHUrax, B CbipblX MECTaX M NOYTU HEe OBHapyxMBatoTCS,
NN ONaCHbIN YEPHbIA rPUBOK, KOTOPbINA pacTeT B CbipbIX MECTax BHYTPWM AOMOB M 30aHUIA, U anneprus
MO MHOTMM MPUYUHAM, BKITHOYas MULLEBYHO, CPEAN MHOTUX APYrMX BO3MOXHbIX (DAKTOPOB, BbI3bIBAOT
TshKenble pecnupaTopHble 3aboneBaHus, coBnagatoLme ¢ aTUnNMYHbIMU MHEBMOHUSAMM, KOTOPbIE 3aTeM
npunuceiBatotca Sars-Cov-2 6e3 kakux-nmbo noareepxaeHunin, kpome MNLIP-TecTa, yxxe gokasaBLlero
CBOHO MOJIHYHO NOXHOCTb 1 6eCnone3HocTb.

Doktop Anekc: N gaxe cobCTBEHHbIE METOAbI eYeHUs1 6ONbHULbI?

AHéeka: AtporeHHble 3abonesaHus (latros=Bpay + Genica=npuyunHa, onst 0bLEeCcTBEHHOCTH), TO eCThb Te,
KOTOpbl€ BbI3BaHbI CAaMMMK BpavaMmn unmn BpadebHon XxanaTtHOCTbI, MO HALLIMM MOCNEAHUM OaHHbIM,
SIBMAOTCA 3-11 OCHOBHOM NpuynHon cmepTun Torbko B CLUA, TpeTbel nocne cepaeyHo-CoCcyancCTbIX
3aboneBaHni 1 paka. ATo No opuunanbHO NPUHATLIM JAHHBIM.

Mo HalleMy MHEHWIO, NOCKObKY NPUYMHbBI NATONOMIA U CMEpPTEN, Kak CepAeYHO-COCYaUCTBIX, TaK U
OHKONOrMYeckmx 3aboneBaHuin, HanpsiMyto Bbi3BaHbl Bpa4eOHOWM XanaTHOCTbi0, OCHOBAHHOM Ha TOM, YTO
AVKTYIOT hapMaLieBTUYECKME KOMMNaHUM U Ta XXe MeauumuHcKas Madusi, KoTopble 3a60TATCS He 0
300pOBbE HAcereHnsl, a 0 COGCTBEHHOW NPUOLINK, Mbl NepeMeLLaeM STporeHHble 3aboneBaHust Ha
rnepBoe MecTO Cpeam NPUYMH COCTOSIHUIA U CMepTel Ha nnaHeTe 3eMrisi, NPUNMCbIBaeMbIX NaTONOrN.

B kayecTBe npvmMepa s NPMBOXY NULLb HEBEPHOE NPEACTaBMNeHNe O TOM, YTO Takoe XONeCTEPUH U KaKoBbI
ero adhekTbl, NPUMEHEHNE U NMPUYMHBI B YENIOBEYECKOM OpraHn3mMe, UCnonb30BaHne U
3noynotpebneHue nekapcTBeHHbIMU NpenapaTaMun Ansi CHXEHWS YPOBHA XONecTeprHa y NauneHToB C
nocreayoLwmMmm No6oYHbIMKN 3adbchekTamm 3TUX NpenapaToB, KOTOPbIE BO MHOMMX Cry4asx NpuBoasT K
cMepTu. A Takke OTCYTCTBME pearibHOro MOHMMaHWS NPUYKH U NPaBUIbHbIX CNOCOOO0B NeYeHust paka,
NpecTynHoe UCnonb3oBaHWe paanoTepanun U XMMMoTepanun, KOTopble TONbKO YCyrybrsioT pak, a Takke
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HEeHY)XHOe yaaneHne MHOMMX 3M0KaYeCTBEHHbIX ONyXoneil, KOTopble BO BPEMS XMPYPryYecKoro npotecca
TOMbKO PacnpOCTPaHSIOT paK Ha OKpYyXXatoLne 340poBble TKaHW.

Ha nprvmepe BbILLEN3NOXEHHOIO Mbl BUAMM, YTO HeAOOPOCOBECTHAs NPaKTUKA, NPUMEHEHNE TaKMX
METO/OB feYveHunst B bonbHULAX, kak HensbupaTenbHoOe NCNonb30BaHNe PeCNNpaTopoB,
3noynoTpebneHne arpeccMBHbIMM NIEKAPCTBAMUN N aHTMOMOTUKAMK, a TaKkKe Cepbe3HbI He4OCTaTOK
NnepcoHanM3npoBaHHOMO yxo4a B LeSIOM, Bbi3BaHHbIV AeryMmaHu3aumen camoro MeguLmMHCKoro
nepcoHana, Kak Bpadeun, Tak n Meacecrtep, AONOMHEHHbIN NiiaHamMu, KOTopble MeauumHcKas 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, a-TUMUYHBIX UM HEOOBSICHUMBIX, KOTOPble 0O BSICHAIOTCSA 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 PELLINTb CUMNTOMAaTUYEeCKoe cocTosiHMe Ges
npoBeaeHUst NMOMHOro NCCrefoBaHMs NaLMeHTa, kak rU3NYeCcKoro, Tak U 3KONOrM4Yeckoro KOHTEKCTa, YTo
HenocpeaCTBEHHO Bbi3biBAET Pa3BUTUE ATPOreHHbIX CUTYyaLMIN B KONMYECTBE M NPOLIEHTAX, HEBUAAHHbIX
paHee.

Doktop Anekc: Kak BakuuMHbI Bbi3blBalOT 6ecnnogne, noBpexgas nnaueHTapHbI CUHLMTUIA Unn
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 NMpoLeCcChl B rOHaaax, C NOMOLLBbH CUHTETUYECKNX 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 STUMM NYTAMU, @ Takke BO3AYLIHO-KanesbHbIM MyTeM.
OpHako, cyas no Bcemy, NPsiMoi paauyc AeNCTBUS 9K30COMbI He NpeBbILIaeT AByX METPOB.

HokTop Anekc: To 4TO coaepaT BakUMHbI 3TO rpadyeH (06pa3oBaHHbIV TOMBKO LLECTUYTOfIbHUKaMM) UIn
neHTa-rekca-rentarpadeH?

AHéeka: O10T rpadeH — 310 HaHoTexHornorusi. OH dbopMupyeTcsl BHYTpPU TeNa, Kak 310
3anporpaMMmnpoBaHO ANCTAHLMOHHO UK 3apaHee, NpYHUMas CTPYKTYpbl, HEOBXOAMMbIE ON1A KaXaoun
paboTbl, KOTOPYIO OH cobrpaeTca BbINOMHATL. Mbl BUAMM, YTO 3TO COMBAET C TOSKY YENOBEYECKMX
nuccnegosaTterien, KoTopble, OMEBUAHO, XOTHAT KaTanoruampoBaTb ero B (OUKCUPOBAHHOW CTPYKTYPHOM
dopme, kaTanornsnpysi ero ¢ BapmaHTamum, U3BECTHbIMU Kak rentarpadpeH, Koraa B 4ENCTBUTENBHOCT OH
obnagaeT cnocobHOCTBLIO aganTMPOBaTLCS KO MHOTMM (bopMaM 1 MEHATbL COCTaB UMK TOYHYIO
MOJEKYTISAPHYIO UK aTOMHY0 bopMy, npucnocabnmeasich k TpeboBaHNAM MOMEHTa. DTO AenaeTca ¢
NOMOLLbIO CTPYKTYPHOIO NporpaMmmpoBaHung rpacdeHa Ha aTOMHOM YPOBHE.

OokTop Anekc: MoryT Ny aneKkTpoMarHUTHbIe UMMNYNbCbl HABCeraa AeakTuBnpoBaTh MX?

AHéeka: B Hawmx nocnegHunx akcnepnmMmeHTax OHU 0eakTUBUPYroTCA TOJNMbKO Ha MrHOBEHME U 0 TeX nop,
NnokKa D,GI;ICTByI-OT ANEeKTPOMarHnTHble MMNyJbChbl. Korua MX BbIKIKO4YaT, OHWN BO3BpPALLAOTCA B
HOpMalribHOe COCTOAHUE.



OokTtop Anekc: NMpowy npoLeHnsa 3a 3TOT BOMPOC, HO A XxoTen chopMynupoBaTb 60MbLUMHCTBO CBOUX
COMHEHUI, 4YTOObI NepefaTb UX APYrMM Bpayam 1 ydeHbiM Ha 3emrie. K coxaneHuio, 9 He cMmory
pacKpbITb, KTO Aan MHe 3Ty MHpOpMaLMo, MOTOMY YTO OHW COMTYT MEHsI cymacweawmnm. A yay
ncnonb3oBaTb 3Ty MHOPMaUMIO A411s NoUcka 3eMHON MHdopmMaunmn, YTobbl 060CHOBaTbL MHDOPMALMIO,
KOTOPYIO Bbl MHE AaanTe, TakuMm obpa3om, YToObl OHa Obina ybeamTenbHoOM Ans 3eMnsiH.

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

BOI'IpOCbI OT aHOHUMHBbIX NOANMNCHUNKOB.

Bonpoc: A o6paTn ocoboe BHMUMaHWe Ha BONPOC HAHOCUHIYNSIPHOCTU, MOCKOSbKY, €CN HAHOPOGOT
obnagaeT crnocobHOCTLI0 CaMOBOCNPON3BOANTLCS BHYTPU X035IMHA, 51 ONacatocb, YTO hM3NOSOrnyYeckoe u
Buoxmmmnyeckoe noBedeHne xo3anHa GyaeT NONHOCTLIO NckaxeHo. MoxeTe nu Bbl NOAENUTLCS, Kakne
N3MEHEeHNs Bbl BUAMTE KaK CNeACTBME BHEAPEHUS TAKUX TEXHOMOMIA B YeroBeyveckoe Teno? Mbl cTaHeM
COBEpLUEHHO ApYrM BUAOM?

AHéeka: bynet cdhopMmpoBaH CoBepLUEHHO apyron Bua. padeH — 310 cpeacTBO UK BELLECTBO,
KOTOpoe co3faeT Uinn NPon3BOAMUT, UNN COOAEPXKUT OYEHb NPOABUHYTbIE HAHO-TEXHONOMMK, CNOCOBHbIE
ANCTaHLUMOHHO U3MEHSITb KOHKPETHbIE reHbl KaXK40ro YenoBeka u 3aMeHATb UX HOBbIMM, YTOObLI co3aaTh
rmépmnansaumio 1 UCKYCCTBEHHOE M3MEHEHWNE HE TOSbKO LienbiX NONynsAuni, HO U KOHKPETHbIX NIOAEN.

MocneacTBms 3TOrO HACTONBbKO CePbE3HbI, YTO CBOAATCS K YHUUTOXEHMIO YENOBEYECKOro B1Uaa, Nopoxaas
HOBLI BUA, rA€ UX BHYTPEHHME OpraHbl U KNEeToYHas CTPyKTypa NpeacTaBnsitoT coboi ToYHbIe U
cneumdmryeckme xapakTepUCTUKN, KOTOPbIE KOHTPOMEPbI XOTSAT NONYyYMTb Arlst KaXAoro YerioBeka.

Tak, oHM MOryT HagensaTb conaat u paboymx cnocobHOCTAMM K BOnbLLEl cune 1 BbIHOCIMBOCTH,
oTGMpaTh 3TN CNOCOBHOCTM NOCHe TOro, Kak OHM GyayT BblGpoLweHbl. OHM MOTYT HaAensATb Y4eHbIX,
paGoTalLWmMX Ha HUX, BLICOKMMMW UHTENNEKTYamnbHbIMU CMOCOBHOCTAMM, HO NONHOCTLIO NOA KX
KOHTPOSIEM, MOCKOSbKY OHU Takke MOryT KOHTPONMPOBATb YyBCTBA U MbICIM KaXa4o0ro Yenoseka.
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
WK CYLLHOCTSIMM, KOTOpbIE 3axBaTUnM 3emrto kak cBoto. OcTaBnas onpefeneHHble 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 MNosiBrieHns Bcero atoro. Ho 1 Mory 3aBeputb Bac, YTO UX
HaMepeHUs 3aKMYanTCA B MOSIHOM pa3spyLUeHUM MnaHeTapHoOro obLecTsa 1 KynbTypbl ¢ aBCONMOTHLIM
KOHTPOSIEM HacerneHust No UX BbIGOPY Y YHUUTOXEHMEM UINTULLKOB, KOTOPbIE OHU CYMTaKOT GECNONE3HbIMMU.

Bonpoc: BbiwensnoxeHHoe 3acTaBnsieT MeHs 3afaTbCs CreaytoLwmnmM BOMPOCOM: B Crlyvae, ecrniv Mbl
CTOJSKHYJITUCL C elle OAHMM abCoNtoTHO HENM3BECTHbLIM BUAOM, AOIMKHbI I Mbl NPEANONOXNUTbL, YTO
noBeAdeHne 1 61Monormsa cyobekToB, MONYYMBLUMX «BaKUMHbI», YyXXabl TOMY, YTO 3eMHasi Hayka Npu3HaeT
nosegeHnemM 1 buonorven Yyernoseka?



AHéeka: [la, kaxablil BAKLMHUPOBAHHbI YENOBEK MOXET, ECNM He OOMKEH, paccMaTpuBaTbCsi Kak
4yenoBek, KOTOpbI yXke 6e3HafEeXXHO HAXOAUTCS NoA, KOHTPOSIEM HAHOTEXHOMOMMIA BHYTPU HErO U NO3TOMY
He cnocoGeH MbICITUTb CAMOCTOSITENBHO, AaXe ECMN KaXKEeTCsl, YTO OH MOXET, MO KparHeln Mepe, Ha 3TuX
paHHMX CTaausx. S NOHMMato, HACKOSbKO YXKaCcHO 3By4YaT MOW CrioBa. S UMeto B BUAY, YTO UX NOBEAEHME,
naeu, peakumm n Mbicnm 6onblue He MOryT rapaHTUPOBAHHO UCXOAUTb OT HUX CaMKX, HO OT NMpuKasa,
3anporpamMMmMpoBaHHOro N3BHE X TEN caMoil CUCTEMON. DTO abCOMTHO YyX40 GUoNornM n Bcemy 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, rpacdeH nHoraa npMHMMaeT oopMy OCTpbIX NPeaMeToB BHYTPW Tena 1 aBnsaeTcs
TepMOYyBCTBUTENbHbLIM. [1pO3payeH OH UK HeT, 3aBUCUT He CTOSbKO OT Matepuana, CKOmnbKo OT hopMbl
CBA3WN MeXAy ero Monekyrnammn. 3To o4eHb BaxKHO. MpocTo aTux dopm He 6bino, 1 BOPYr OHW NOSABUITUCH,
noTtomy 4to rpadeH obpasyeT ux, kak kpuctannbl 6utoro crekna. OHK paspesatoT KPOBEHOCHbIE COCYAbI
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 TEOPUSt U HE CNEKYNSaUns, a pesynbtaT
OByxHeaenbHom paboTbl B nabopatopum ¢ o6pasuamm 1 KOMMNbOTEPHLIMK Mogensimu n co 150
cdhnakoHaMu BakUMH Tpex pasHblX Mapok. Tak 4To 3To 6onbLie He AOMbICHbl. OTO XeCTKkas MeauuuHCKas
Hayka. ¥ meHs B nabopatopum 180 KynbTyp XMBbIX OpPraHUYeCcKMUX TKaHEW, st BUXKY, YTO C HUMK fenaeT
BaKUMHA 1 kak oHK nporpeccupytoT. 'y meHs ectb CeHeTpe n Jop Kaan'anb, paboTtarowume B
nabopaTtopum No HECKOSNBbKO YacoB B AEHb, U 51 TOXE, pasymeeTcs.

BakuuHa y)xe HaHOCUT OrpOMHbIN yLepO, kak ToNbko ee BBOAAT. Ho oHa HaHeceT elle 6onbLumii yuwepb,
KaK TOMbKO akTnBMpyeTcs MmaccoBo. O4HaKo OHa MOXET aKTMBM3MPOBATLCH OT YerioBeka K YernoBeky, 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 KNETKU NpeBpaLLaeT Bce Terno B
OrpOMHbIN Yunn. IMeHHO Bce Teno nepenaeT AaHHble B 5G, a HE HAHOYUN BHYTPW.

Opyroe geno, 4to rpadeH obnagaeTt NoNMMOPEHON CNOCOBHOCTLIO, NO3ITOMY MHOIA4A OH NPO3pPadeH,
MaKCMMYM BbIrNsauT kak onbpoma nnm BooOLle He NposiBISAETCsSt NOA4 MUKPOCKOMOM, TOMbKO Noj
3NEKTPOHHbIM, @ MHOr4a M NOA HUM He nposiBnseTcs. [1oaToMy y YenoBeYeckux Bpadven npu BCKPbITUN He
OyneT oObACHEHUS YBUOEHHBIM BHYTPEHHUM NOBpEeXAeHMAM. Ecnmn BepHYTbCS K TOMY, YTO OHM 3HAKOT, TO
OHW 0GBMHAT B 3TOM BMPYC, MOTOMY YTO OHM BOonbLUE HNYEro He 3HAKOT U HE NMOHMMALOT.

P06eQT: M 3emMHble Bpa4yn HMUKaK HEe MOryT y3HaTb, YTO Takoe rpa(beH? OH He ocTaBnsieT «0TNe4YaTKoBY,
MO KOTOPbIM €ro MOXHO I/ID,eHTI/ICbI/ILl,I/IDOBaTb?

AHéeka: [1a, OHM 3HAIOT 0 rpadyeHe, OHKU 3HAKT O peakUnax, KOTopble OH MOXET OKa3sblBaTb Ha Ntogen B
OpraHM3mMe, HO Ha XMMUYECKOM YPOBHE, OHM HE MMEIOT HX 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,
KoTopas UCnonb3yeT rpadeH Kak OCHOBHOW, HO HE e4MHCTBEHHLIN MaTepman Ans Co3gaHnsa YMHOM MbIfw.



To ecTb, rpadpeH — 3TO TOSNILKO OCHOBHOW MaTepuar yMHOro nopoLlka 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 nporcxoauTt 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 TexHonorusi 3agecb, B Moei nabopaTopuu,
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
KOHTPONMpOBaTb TO, YTO AenaeT rpadeH. Bbl AOMKHbI B3SiTb NOA, KOHTPOSb caMmy 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. OHM Takke TEPSIOT KOHTPOSb HaJ TOYKaMM Ha KapTe, rae HET MNOKPbITUSI.

Takke MOXXHO HENTpanM3oBaThb M3Nny4atoLlme YacToTbl C MOMOLLbIO APYIUX YacTOT, HACTPOEHHbIX Ha
NPOTMBOMONOXHbIE, Pa3pyLUNTENbHbIE YacTOThbl. Bbicokne anekTpoMarHuTHble YacToTbl (AMY) yHuuTOXKaT
3MNEKTPOHUKY aHTEHH.

N oHO He 06s13aTENBHO JOMKHO BbITb OYEeHb O0NbLWMM, YTOObI Pa3pyLINTbL AHTEHHY. OTO MOXET ObITb
pewweHnem. MY HacTonbko GonbLUME, HACKOMBKO Bbl MOXETE caenaTb MX C MOMOLLbI0 aBTOMOBUNBbHbLIX
Oartapei. OTO YHUUTOXMUT aHTEHHY, ECNN UX aKTUBUPOBATb CHM3Y. lNMomecTuTe (reHepaTop) MY nog
aHTEHHY, aKTUBMPYWTE €ero, 3aTemM ynamTe, n oHa OyaeT yHu4ToXeHa. TeopeTnyeckn, no KpamHen mepe.

MpocTo Bbl HE MOXeTe 0TBe3TH Tyada (reHepatop) OMY Ha MmalwunHe, oHa Toxe GyaeT nogkapeHa. Ecnu
TONbKO 3TO HE CTapas MalluHa, B KOTOPOW HET HUYErO 3NIEKTPOHHOrO. TOMbKO NNaTUHOBLIN
pacnpegenuTtens unm pruanyeckne KOHTaKTbl, HUKAKOrO 3NIEKTPOHHOTO 3aXKUraHusi, U rpaBUTaLMOHHbIN
kapbtopaTop.

PoGepT: byayT nv TeCTUPOBaTLCA POCCUNCKME U KUTANCKUE BaKUMHBI?

AHéeka: HeT, ns-3a otcytcTBuA 06pasuoB, HO 3TO HE 3HAYUT, YTO OHU oTnMYatTcsa. bes «KoBuaga» HeT
HMKaKo HEOBXOAMMOCTHI, 3TO TO e camoe onpaBaaHue. OHKM Takue e Nrnoxue, Kak 1 3anagHble, U
JOIMKHbI UMETb TaKoW Xe CocTaB.

[Ipyroe geno, 4to oTCloAa, Aa, Mbl CNOCOGHbLI MOHATL HAaHO-rpadheH, NOTOMY YTO HaLIWM MeaULMHCKUE
TEXHOMOMMUN U FEHEeTUYECKME MaHUNYNALMM NPEBOCXOAAT rpaddeH, 4O TaKoW CTENEHU, YTO HaM HEe HYXXHO
HMYEro HaHO, YTOObI M3MEHSITb U MaHMMYMPOBAaTb reHaMu, Mbl ieflaeM 3TO C NOMOLLbI 3Hepruun. U aa, s
Mory 06bSACHUTb Kak.
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