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C nomoubio 6noyepHun 3D-npuHTEp NOCNOIHO
C03/1aeT NOJIHOLEHHYI0 YeN0BEeYeCKYI0 KOXY

b

L3

Meauuuna 6yayuiero

boicTpee, TouHee, NpefyCMOTPUTENIbHEE: YTO MPOM30MNAET, €CIU ANATHOCTUKY
ntofen 6yayT 0CyLWeCcTBAATL aAFOPUTMbl, @ pO6OTH — NPOBOAUTL TPAHCMNAHTa-
LMI0 HaneyaTaHHbIX Ha NPUHTEPE OpPraHoB?

JIOBHO TayK M3 TJIacTUKA U CTajli, pOOOT HABUCAET Hall BepX-

Hell 4acThIO TYJIOBMILA TAUMEHTA: JVIMHHBIE UIJIBI MPOHUKAIOT

CKBO3b KOXY, M UYePe3 HUX BBOASTCS] KAMEPHI, 3a>KMMbI U CKaJIb-
neny. C MX MOMOIIBIO Ha 9KPaHEe MOHUTODPA XMPYPT MOXKET yAAJUTh
MPOCTATy, MPOOTIEPUPOBATh CEPIACUHbIe KITAITaHbl WIK OTCeYb (hasi-
JionieBy TpyOy. Jlaske paHbl OH MOXET 3allIUTh C TIOMOIIBIO CTIeTIN-
aJTbHOTO KOUCTUKA M HOXHBIX TIeIaseit.

UnTepdeiic «uenoBeK-mawimHa»

ClieHa U3 PEeKJIAMHOTO POJIMKA MPOU3BOAUTENS] MEAUIIMHCKUX PO-
0OTOB KaxeTcs 3aXBaThiBaoIeii 1 ycTpamatoieit. Ho k aTomy mo-
pa Obl yXe MpuBBIKHYTh. [TogoOHbBIe ycTpoiicTBa yxke oKoso 15 jeT
MPUMEHSIIOTCSI B OTMEPAaLlMOHHBIX — TOJIBKO B [epMaHuu, 1o naH-
HBIM TIPOM3BOIUTENISI, UX ycTaHOBJIEeHO Oonee 60 wwTyK. [Tosatomy
GOJBIINI MHTEpEC MPEACTABJSET JAPYroil YUaCTHMK Tpolecca —
Bpau-xupypr. Ha Buzpeo emy nocraercsi JMib BTOPOCTENEHHAs
posb. VI maxe eciiv oka oH yIpasiisieT Ha00pOM MHCTPYMEHTOB Ha
MOHUTOPE C MMOMOIIIBIO CIEeLMATbHBIX MAHUITYJIITOPOB U HOXKHBIX
Tefaseil, mocjaHue B 1EJIOM SICHO: U OTlepalliOHHBIE 3aJIbl He 00-
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XomdaTcsl 6e3 aBToMaTu3auuu. PaHo Wiy Mo3aHO MallrHa 3aMEHUT
yeJloBeKa, KOTOPOIi eii ceifuac yrpanJsieT.

Pazymeercsi, yxxe DOBOJbHO JaBHO CYIIECTBYIOT MPOTOTUIIHI,
KOTOPbIE MOTYT BBIMOJHSITh OMNpENeJeHHbIE XUPYPruyecKue neii-
cTBUS 0€3 BMeIlIaTeIbCTBA YesioBeka. OHU UCTOJB3YIOT POTOCHUM-
KU U PEHTTEHOTPAMMBI, YABTPA3BYK U MHOXECTBO JPYTUX CEHCOP-
HBIX TAHHBIX, YTOOBI HA OCHOBAaHUU TPEXMEPHOI (DYHKIIMOHAIBHOMI
MoJeM MalMeHTa pa3padaThiBaThb W pPeaIM30BbIBATH CTpaTEruu
onepauwmii. [lepBble McclienoBaTeIbLCKIE TPYITITHI YK€ paboTaloT Hal
CO3IaHMEM HAHOPOOOTOB, KOTOPHIC MEPEMEIIaTCsl M0 KpOBe-
HOCHOM CUCTeME, OXOTSTCS Ha PaKOBBIE KJICTKM WM TTOIIepKUBa-
IOT UMMYHHYIO CUCTEMY.

B nocnenHue roabl MeaMIIMHA MMOKa3aia MopasuTeIbHOE KO-
YECTBO MOMOOHBIX CEHCAILIMOHHBIX JOCTIKEHUI. TeM He MeHee ca-
Mble OoJIbllIME yCIexu ellle Brepeau. Benb mpouecchbl, HaYaBLIecs
200 et Ha3aa Kak OTBET Ha BbI3OBbBI ITPOMBIIILJIEHHOM PEBOJIOLIUH,
MIOCTUTJIM CBOETO pacliBeTa B uH(GopmalimoHHoM Beke. [locie To-
ro, Kak MefuiiMHa oObsIBUIIA YETOBEKA «PEMOHTUPYEMbIM YCTPOIi-
CTBOM», OJlarofiapsi HOBEMIIMM TEXHOJOTUSIM YEJIOBEK CTAHOBUTCS
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I/IH(i)OpMaL[I/IeIL/'I 1 TEM CaMbIM — 4YacCTbIO aJ'[l"OpPITMPI‘IeCKOﬁ pPEBO-
mounu. Eciu TexHuka v MeauuuHa CTaHyT €AMHBIM LECJIbIM, 3TO
MOXET paClIMPUTh 'PaHUIBI YEJIOBEYECKOI0 CyIICCTBOBAHMA. Me-
JUILIMHA, €CJI1 YTOOHO, o0ellaeT HaM CBETJI0e 6yI[yH_ISC.

“HAHBHAyaJ‘IbeIe yeJsioBeuecCKMue «3anyactu»

CoBMeCTHOE pa3BUTHE BHICOKMX TEXHOJIOTUM U MEAULIMHBI MOXXHO
CBECTHU K MSITU OCHOBHBIM MPOILIECCaM: alTOPUTMUYECKAs] TMarHO-
CTHKa U MpoduiakTuka 3a060JeBaHUil, aBTOMATU3ALIMST MEIULIMH-
CKMX YCJIYT, MUHUMATIOpU3alUsg U MOOMIM3ALMs JTabopaToOpuii,
WHIWBUAyaTU3allis MEIUIIMHBI M MacCOBO€ WHIMBUIYaJTbHOE
MPOU3BONICTBO YeJIOBEYeCKMX OpraHoB. OObennHSET BCe 3T pa3-
pabOTKU TO, YTO OHU CTAHOBSITCS BO3MOXKHBIMU OJ1aromapst JOCTH-
JKEHUSM B 00JIJACTH aJITOPUTMUUECKUX JAaHHBIX 1 00pabOTKU CUT-
HaJIOB, CTAOMIIBHOMY, OBICTPOMY U ITOBCEMECTHOMY IMOIKITIOUCHUTO

K MHTepHeTY, a TakKe OrPOMHBIM ycIiexaM B cepe KOMIIbIOTe- PO60T-Bpaq
PU3BHUPOBAHHBIX MCOAUIITMHCKUHX HCCHEI[OBaHI/Iﬁ. OI[HaKO 9TU, HE KomaHna XUpYpros pa6°-
TOJIbKO MEIUIIMHCKIE BEeXU, He MMeIi Obl HUKAKOIo 3HaYeHus 0e3 TaetT 1 C NayMeHTOM Ha
HOBOTO IpeICTaBJIeHUsT O YyeJoBeKe B IU(PPOBOit (hopMe, a UMEH- paccrosituu. Onepauus c
HO — KOHIIEIILIAYA OPraHU3Ma KaK KOMIUIEKCHOM, TIPUHLIUIIAATIBHO 4Ype3BbI4aiHOM TOUHOCTbIO

0CYLeCTBAAEGTCA C NpUMe-
HeHMeM XMPYpPruyecKoi
cuctembl da Vinci 2

MOIJAI0LIEICs YIIPABIEHUIO CUCTEME.

CriefcTBUsl 3TOU HOBelIEl pa3pabOTKM, KaK OMUCHIBAET Me-
ITULIMHCKUI yTypuct U nucarenb bepraman Mecko, sIBISIIOTCS
BeCbMa TMPAKTUYHBIMU: UHCTPYMEHTbl AUATHOCTUKU CTAHOBSTCS
BCe TOYHEE U BCe yalle MalueHThl TPUMEHSIOT KX BMECTO Bpayeil.
JleueHue Bce yale MOXeT ObITh HallpaBJIEHO Ha CUTYalluu OTIEb-
HBIX MALMEHTOB, MHOra naxe Ha ypoBHe JJHK. B KoHIlle KOHLIOB,
Bce 0oJblIIe KPYIHBIX Onepannii 1 0OJbIIMHCTBO METKUX «TUIaHU-
PYIOTCSI» KOMITbIOTEPAMU U BBINOJIHSI0TCS podoTamu. KoMmnoHeH-
Thl JUISI HUX, a TaKXKEe MepCOHAIM3MPOBAHHbIE JIEKAPCTBA U3rOTaB-
JIMBAIOTCS B JabopaTopusiX. B 11e10M U3MEHSIIOTCSI TpaaulIMOHHbIE
OTHOUIEHUSI MEXIY MallMeHTOM, BpayoM, JlabopaTopueil U Mallv-
HOI1: MenUIIMHA CTAHOBUTCS MHAMBUIYaTbHOI, 60ee TOYHOI 1 60-
Jiee CIOXHOM. DTOT MPUHLIMI OCYLIECTBISIETCS BIUIOTh 10 OOIIe-
CTBEHHOTI'O YPOBHSI, T/I€ OTPOMHBIE MACCHBBI JAHHBIX O COCTOSTHUM
3[I0POBbsI OOJIBILIOTO YUC/Ia UHAUBUIOB OOBENMHSIIOTCS B CBOETO
poia MoJiesib MEIUIIMHCKOTO MPOrHO3a Tl BCEro HAaceIeHUs .

Tpenp N21: anropuTmsl nyywe nevar
YenoBeueckoe TEJIO CIMIIKOM CJIOKHO, 4TOOBI TIOHUMATh €ro Kak
uenoe. ['opazno jierye onpeaesnuTb HEMoOJAAKU B CUCTEME, HAIlpU-

Mep, ¢ TIOMOILBIO aJITOPUTMOB LISl paclo3HaBaHus oOpa3oB. Ha- |/|CKyCCTBeHHbIl7I UHTeNNeKT paCI'I03HaéT paK KoXu
pyLIEHHE CEPIEYHOTO PUTMA, XAaOTUYECKUIA POCT KJIETOK KO}lfl/l unm CHCTeMa NPOdUAAKTUKM PaKa KoM C NPUMEHEHHeM cMapTdoHa Aeii-
U3MEHEHNE TOI0Ca MOIYT CBUACTEILCTBOBATL O BOSHUKIIEH PO~ cTByeT 6narogaps pacnosHaBaHuio u3obpaxkeHuii. OHa o6HapyxuBaeT
Greme. ITytem 0OyueHUsT MAIIMHBI B MEIMIIMHE MOXHO OTINIUTH XaoTMYecKoe paspacTaHue TKaHeil Ha hOTo PoAUMOro NATHA

HOPMY OT OTKJIOHEHMsI. DTO oOellaeT ycrex Mpexiae BCero B MO-
OuJIbHON MpoduIakTrKe 0osie3Hel 61arogapsi caMuM MalueHTaM.
Tak, B HacTosiliee BpeMsT pa3pabaThiBaeTCs] HECKOIBKO MPUIIOXKe-
HUI1, KOTOPBIE C TTOMOIIBIO aJITOPUTMOB PACITO3HAaBaHUST M300pa-
KEHUU MOTYT MIEHTU(MOUIIMPOBATH TTPOOIIEMHBIE PONVMEIE TISITHA,
¥ OHU yXe BBITIONHSIOT 3TO TOYHEe, YeM KOTAa-JIn00 MOT IeNaTh
yenoBeK. [yist aToro He TpeOyeTcsl maxke OYeHb XOPOIlell KaMepbl
WA IOPOTOro cMapTdoHa.

DTOT METO[ SIBJISIETCS] YHUBEPCATbHBIM, HE3aBUCUMO OT TOTO,
HCTIOB3YIOTCS 1M BU3YaJIbHbIE TAHHBIE, TOHBI Ceplilia, 0COOEHHO-
CTU peyu UM abCcTpaKTHbIe HaOOpbl JaHHBIX. [TyTemM cOopa maH-
HBIX aJITOPUTM YYUTCST OTAMYATh KeJaTeJbHble 00pa3Lbl OT HEXe- 5 %
JIATeJIbHBIX M 3aT€M C MOPa3UTEeIbHOM TOYHOCTHIO HAXOMUT MX B - W
HOBBIX JTaHHBIX. biraromapst Tomy, 4To 3TOT IMOAXOMI HACTOIBKO XO- ‘ O, ; -y
POLLIO 3apEKOMEHI0BAI Ce0sl, OH B HACTOSLLEE BPEMsI TaKkKe 1C- Bpacner Ava co6upaer faHHbIe 0 MEHCTPYaNbHOM LMKIE EHWUHBI,
TIBITBIBAETCA IJISI paHHETO ornpeneaeHus oonesuu I[lapkuHcona u 4T06bI HAa UX OCHOBAHUM ONpefenuTb AHU, GnaronpuaTHbie AN 3a4aTus
mu30dpeHn Ha OCHOBAHUM KOPOTKUX 3amuceil peun. Tem He -
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P0o60T-«0opuUramMm», CO3faHHbIN B MaccauyceTcKoM MHCTUTYTe, pa3Bopa-
YMBAETCA B XKENYAKE UNN KULWIEYHUKE; YNPABEHMUE U NepemeLyeHune
OCYL{ECTB/IAETCA C NOMOLYbIO BHEWHEr0 MarHUTHOFO NoNs

Po6oTbI-cUaeNKM OKa-
3bIBAIOT MOMOLUb NPU

yxone 3a NOXuAbIMM -
u GonbHLIMK NlOALMYU; i 3
uX yenosexkonopo6- 4
HbIii BHEW NNt Bug ¥
co3paet foBepuTenb- _l/ ' 3‘ "
Hyl0 aTMocepy jl ‘ 7y m\
sl F oy

CoeguHeHHble
npoBOJaAMM

KocmoHaBTbI Ha 6opTy
MKC noctosHHO cobu-
paloT cobCTBEHHbIE
MeAMULMHCKME JaHHbIe
¥ UCMbITLIBAKT ONepa-
UMM C UCNONb30BaAHU-
€M 3/IEKTPOHHBIX Me-
TOAOB ANA 0Ka3aHMA
nepBeoi nomowyu

B KOoCMoce

N3 3D-npuHTEpa NOABNAIOTCA HA CBET HE TOJIbKO «3an4acTuy» Ans nio-
Aeil, Ho 1 «06HoBNEHUAY: Gonee npoyHble, 6onee anacTUYHbIe
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MEHee OH TaKKe MOXET MPUMEHSIThCS JUISl aHaJu3a CYIIeCTBYIO-
[IMX MaCCHMBOB JAHHBIX C LIEJIbIO ITOMCKA paHEee HEM3BECTHBIX 3a-
KOHOMEPHOCTE, HE3aBUCUMO OT TOTO, MIET JIK pedb 00 Hepac-
[MO3HAHHBIX CHUMIITOMAX, CKPBITHIX B3aMMOIECHCTBUSIX WIM IaxKe
MOILIEHHUYECTBE C PELIENTAMU.

BripoueM, y aaropuTMoB yxKe MOSIBISIIOTCS ITPOTUBHUKM: TO-
CKOJIbKY aJITOPUTMbI HAXOMST CBSI3U, HE yJIaBIMBaeMble HU OTHUM
YeJJOBEKOM, OHU CTAHOBSITCSI HEMTOHSITHBIMU (CcM. 010K «[Tpobiema
«4EepPHOTO SIIIKUKa» CIIpaBa BHU3Y).

Tpexp N22: po60oTbI-XUpPYPryu U HAHOMEAULMHA
KomrbloTepsl yXe MOBOJbHO JaBHO OKa3bIBAIOT IMOMOILb MpU
IJIAHUPOBAHUU XUPYPTUIECKUX BMENIATEILCTB, a 3aPOrpPaMMU-
poBaHHBIE pOOOTHI, TaKUe KaK Xupyprudyeckasi cuctema da Vinci,
ACCUCTUPYIOT JTIONSIM-XUPypraM, obecrieunBast BRIBEpEHHOE Tiepe-
MellleHe NHCTPYMEHTOB. VX moTeHIMan yBeTnunBaeTcsl BMECTe C
TOYHOCTBIO KOHMUTYypalMu MX Mojeneil manueHtoB. biaromapst
HOBBIM METOJaM pacHo3HaBaHMUs M300pakeHUIl OHU Terepb Ha-
CTOJIbKO TOYHBI U COBPEMEHHBI, YTO POOOTHl MOTYT MPOBOAUTH
ornepauuy YaCTUYHO WM MOJHOCTbIO aBTOMaTU4ecku. Tak, po6oT
Smart Tissue Autonomous Robot (STAR) non HabGmoneHuem
CIIMBAET MITKME TKAaHU C MUJUTUMETPOBOI TOYHOCTHIO. CBOM BbI-
XOJIHbIE JaHHBIE OH IMOJYYaeT OT CUCTEMbI (DJIYOPECLICHIIMU U TIe-
penauu uzobpaxeHuit B 3D, a Takke naTunKa gaBJIeHUSI.

B OynyiieM MeauuurHckue HAaHOOOTHI OYIyT BBIMJISAETh CIEMY-
IOIUM 00pa30oM: IEHCTBYIONINE TTOTOOHO POIO0 YCTPOICTBA pa3Me-
POM C KJIETKY, KOTOPbIe CAMOCTOSITETbHO BBHITIONHSIOT «IIPOdu-
JIAKTUYECKNe paboThl» B OpraHW3Me, HAlpuMep, MOMOTAIOT TMpU
HapanMBaHUM KOCTeU WX OTMEUAIOT KJIETKHU OIyXOJIH AJIsSI UMMYH-
Hoit cuctembl. [Ipy aToM HaHOMEAUITMHA OYAET UCTIONb30BaTh Me-
XaHU3MBbI TeJ1a: HAHOOOTHI MJIBIBYT B KMAKOCTSIX OPraHMU3Ma K CBOeit
LIeJIM, KaK MUHU-«OPOISITU» MPUKPETUISIIOTCS] K QyTOTEHHBIM KJIET-
KaM WIM pacrojaraloTcss U GOpMHUPYIOT TKaHb BOKPYT OPTraHOB,
HYXIAIOIIMXCS B TOMOIIH.

Tpenp N23: U3 npuemMHOi — B rocTUHYIO
OCHOBOI1 IsT MEMUIIVMHBI OYIYIIEro TTPEICTaBISIOTCSI HOBbIE 00b-
€MBI TaHHBIX, B KOTOPBIE TAKXKe BHOCST CBOIO TOJIIO I CAMU TTaIlH-
€HTBI, OJaromapsi HOBBIM WHCTPYMEHTaM JMATHOCTUKU U CBOEW
WHUIIMATABE K CAMOCTOSITETbHBIM M3MepeHusiM. B aTom ciydae
cMapThOH MOXET BHE3altHO COOOIIUTH: JIy4Ille CXOOW K Bpauy,
TBOE Cepllie BLITBOPseT cTpaHHble Belu! TpaauiimoHHble MecTa
MEIUIIMHCKOTO TIpUeMa U B CAMOM JieJie MEHSIIOTCSI: TUarHOCTUKA
MPOU3BOIUTCS PSIAOM C MAIMEHTOM WJIM HE3aMETHO IO ero Mpo-
(w0 naHHBIX B BRIYMCIUTEIBHOM LieHTpe. Kpome Toro, cymie-
CTBYET TaKXe 1IeJIblii KOMITJIEKC OMOIaTYNuKOB U MUHU-J1abopaTo-
pUIii, KOTOpBIE CITIOCOOHBI BHITTOTHSTD CJIOKHBIE HCCIeMOBaHMST 6e3
npodeccuoHaTbHBIX 3HAHWI CBOMX ToJib3oBaTeneil. Hampumep,
MalUeHThl C MaHUAKaJIbHO-IEMPECCUBHBIM TCUXO30M JTOJXKHBI
U3MEPSITh COMepKaHWe JINTUSI B KPOBU C TOMOIIBIO XEMOCEHCO-
POB, a MYXXYMHBI, XeJalol1e UMETh JIeTeil, — Ka4eCTBO CIIEPMEI.
B Bune mporioueHHOI HAHOTIPOBOJIOKM MOJOOHBIE MUKPO-
JnabopaTopuu MOTJIU OBl MCCIIEIOBATh BeCh KUIEYHUK Ha OMO-
Mapkepbl PaKOBBIX OIyXOJieil W, MPU UX HAIUYUU, OTIIPABUTH
yBeIOMJIeHMe Ha cMapT@OH (a TakXke COrjlacoBaTh AaTy Moce-
LeHUsl TpokKTtojora). braromapss o0beNMHEHUIO YCTPOMCTB B
eNMHYI0O CeThb MEIUIIMHCKUI MEepCOHal CMOXET YIpPaBisSITh BCE
GOJIBIIMM YKMCJIOM OINepaluii TMCTAHIIMOHHO, B TOM YHUCJIE C 0~
MOIIBI0 XUPYPTrUdecKux po6oToB. [1omoOHbBIE MacCUBBI JaHHBIX
cMmemalT GoKyc ¢ JedyeHus Ha npoduiaaktuky. OmHako OHU
BJIEKYT 3a cO0OO0I HOBBIE TPEOOBAHMS K 3alIUTe JAaHHBIX U PUCKU
KOH(DUISHIINATEHOCTH.

05> 2017 > CHIP
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Tpenp N24: 6Monoruyeckne uMnnantatol us 3D-npuntepa
[MnactukoBbie TIpoTe3sl U3 3D-MpuHTEpa — 3TO JIMIITH HAYAJIO: He
TONMBKO TIEYaTHbIE OPUTUHAJIBI JIENAIOTCS BCce Oosiee CIOXHBIMU U
OMOHMYECKUMU (HATIPUMEP, MOJIENIb HOTU KO3bI, CMONIETMPOBAHHAS
KOMaHIIOl ucclienoBaTesieii). Marepuaiabl ToKe CTaHOBATCS Oojiee
VHTEJUIEKTyaIbHBIMU: HOBBIE TPOTE3bl SKOHOMSIT SHEPTUIO, Mepea-
IOT CUTHaJIbIl OOpPaTHOM CBSI3W YCUJIUII B HEPBHYIO CUCTEMY U Jaxe
MOTYT MEPEMEIIATHCS C TOMOLIbIO MYCKYJIbHBIX UMITYJIbCOB.

3D-nevarh TakKe yBEJIMYMBAET MPOM3BOACTBO OMOMaTepua-
JIoB. Tak, HEKOTOpbIE UCCIIENOBATENbCKIE IPYIIIIbI MPEICTABUIN Me-
TOIbI U3TOTOBJIEHUS TTOJTHOCTHIO COBMECTUMOM YETIOBEUECKON KOXU:
C TIOMOIIIBIO OTHOTO M3 HUX KOXY «IIe4aTaloT» HEMOCPEACTBEHHO Ha
paHy, KoTopasi paHee Oblla U3MepeHa ¢ MOMOIIbIO Ja3epa. [pyrue
TTOCJIOITHO HAHOCAT B KIOBETHI KOXHBIE CTPYKTYPHI, KOTOPBIE B TaJTb-
HelillleM MOTYT CBOOOIHO WCTob3oBathes. [IpenmyriecTBa amnu-
TUBHOU TeYaT B TOM, YTO C TIOMOIIBIO TTOTOOHBIX METOIOB MOTYT
TaKXXe CO3/1aBaThCs CIIOXKHBIE 3D-CTPYKTYphI U3 pa3TUIHBIX MATEPU-
aJioB, HaMpUMep, LIeIble OPTaHbI.

Tpenp N25: unamBuayanbHoe neyeHune

DTH YeThIpe pa3pabOTKU BCTPEYAIOTCS B CyMep-TEHACHIUU TepCo-
HaJIM3MPOBAHHOW MEIMIIMHBI: BMECTO TMAarHOCTUKY Y TepaIriu, Ha-
MpaBJIEHHBIX Ha ITOMOIIL KaK MOXXHO OOJIbIIIeMY YUCITY JIIONCH, pa3-
BUBAIOTCS METOIbl WHIVBUIYAJILHOTO JICUCHUS W TIPOU3BOISTCS
MEIMKAMEHTBI JJIST OTAENIbHBIX MaleHToB. Hanpumep, npu tedeHnn
paka JIeTKUX 3TO YXe OCYIIECTBIISIETCS TOCPEACTBOM TaK Ha3bIBaeMO
«TabJIETOYHOI TepAIII»: IIPH 3TOM C IIOMOIIBIO TEHETUIECKOTO UCCIe-
JIOBaHUsI OTTPEEIsSieTCs], CYLECTBYET JIM OTpe/ieJIeHHAs MyTallust Kjie-
TOK B OITYXOJIM, & 3aT€M Ha Hee BO3ICUCTBYIOT CIIeLIMaIbHO MTOI00paH-
HBIMM MEIMKAMEHTaMU ¢ MEHBIITUM YMCJIOM MTOOOUHBIX 9 (HEKTOB.

IMepcoHanu3upoBaHHasi MEIUIIMHA TOKA HAXOMUTCS B Havase
cBoero nytu. OIHAKO Ha TOPU3OHTE yXKe KAEeT TeHeTuKa. B KoHeu-
HOM MTOTe, Garofapsi HOBEHIIEMY METOLYy PelaKTUPOBAHUSI TEHO-
ma CRISPR/Cas, koTopblii omIM4YaeTcss HU3KUMU 3aTpaTaMu |
MPUTOIHOCTBIO JIJIST MCIIOJIb30BaHKMSI B MACCOBOM TIOPSIIKE, OymeT
TPUMEHSThCS] WHIUBUIYAJIbHOE BMEIIATEIbCTBO B TeHETUUESCKUIA
Marepuas MalMeHToB U BO30yauTeseit 0one3Heii.

AXTyasibHasl TeMa JAUCKYCCUU: papMmarieBTUYecKasi TPOMBIII-
JICHHOCTh HaxXOAMUTCS B JIMXOPAJIOUYHOM MMOMCKE HOBBIX OMOMapKe-
pPOB, B TOM YKCJIe MOJIEKY/ISIPHBIX CJI€OB TaHHBIX WU JaXe TaKUX,
13 KOTOPBIX MOTYT Pa3BMBAThCSl OIMACHbIE 0OJIE3HU, MPOTEKAI0-
e 6e3 CUMIITOMOB.

byayuee ana Bcex
HcTopust MennIMHBI Beerna Obula U UICTOPUE TEXHUYECKOTO yCIie-
xa. B Hamm gHuU, Korga Bce OoJblEe CTUPAIOTCS TPAHMIIBI MEXIY
OUOJIOTUEN U TEXHOJOTUSIMU, 3TO MOIJIO Obl O3HAYaTh HOBBIH MO-
PSIOK BellEei TSI YeToBeKa: CYUTAIOTCS JIW B 3TOM ciTydae O0oIe3HsI-
MM TTOPOKU, paHee OLeHWBaeMble Kak MpupoaHbie? Ecim MalmHbl
«3a00JIeBAIOT», MOXKETE JI BBI TIOAXBATUTH OT HUX BUPYCHI?

[pu aTOM He cTOWT 3a0BIBATE: BETMIANIITNE OTKPBITUST METUTIN -
HBI HAKOTIA He TIPUBJIeKaIn Bceodiee BHMMaHMe. MckyccTBo Bpa-
YeBaHUS BCEIla PaclBETa O UMEHHO B TOT MOMEHT, KOTZIa MOIJIO
TPUHECTU HAaUOOJBIIYIO TIOIb3Y YeJIOBEYECTBY, TO €CTh TOIIa, KOraa
OHO CTaHOBWJIOCH JEUIeBJe, MPOIle, JOCTYITHee U yHUBEpCalbHEe.
W, BO3MOXHO, 3TO SIBJISIETCSI OHOM U3 NIaBHbIX 33/1a4 METULIMHBI Oy-
JyILIEro: 00ecrneynTh BO3MOXKHOCTh MCLIEJIEHUSI BCEM, a HE TOJIBKO
U30paHHBIM, C OTPOMHBIMU 3aTPAaTaMU U HEBEPOSITHBIMU METOIAMU.

MenuuuHa Oyayiiero AOKHA OLIEHUBAThCS MO pe3yJbTary,
a He I10 BHELTHEMY BO3IEHCTBUIO, MOCKOJIBKY €€ 3a1a4eil sIBsieTcs
JleyeHne 0oJie3Hel, a He Mpa3JHOBAaHNE CHOICLUINOATENBHBIX YCIIe-
XOB WJIH KyTIaHH€e B TEXHOJOTMYECKNX MHHOBAIUAX. (3
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3A0POBbE < TPEHADI

o pa3mepy

MonHocTbio cOBMECTU-
Mas 6uoKoxKa u3
3D-npunTepa 1 unm
3/1eMeHTbI, CO3JaHHbIe
TOYHO NO pa3Mepam no
meTtopy CRISPR/Cas 2:
Hayanacb 3pa MUHAUBU-
AVaNibHOW MeAULMHBI

Mo macce

Cetu chacTdhypa uc-
noJib3ylT BbICOKME

. TeXHOJNIOrMU ANIA TOTO,
4yT06bI TallKOM Cae-
natb CBOIO epy Gonee
nonesHon. 3To Morno
6bI NOMOYB IIOAAM,
mano 3aborawmmcs o
34,0pOBbe, NUTATbCA
nyywe

Mpobnema «4yepHOro AWMKa»

Ha mawnHHoe 06yyeHune Bosnara-
loTcs 6oblIne MEANLIMHCKME Ha-
LEXAbl: C MOMOLLbIO 3TOTO METOAA

B MacCMBaXx laHHbIX C BbICOKOI CcTe-
NeHbio HAAeXHOCTU MOTYT onpeje-
NATbCSA U3BECTHble 06pa3Lbl, Ha-
npumep, HETUMMYHOE pa3pacTaHue
TKaHEeN, U3MEHEHUS PeYn UK He-
GnaronpusTHble oco6eHHocTH. Of-
HaKo 3T0 pUCKOBaHHbIN MeToa! Pac-
no3HaBaHue 06pasLoB, B 0TANYME
OT TPAAMLMOHHbIX METOA0B, €Ba
M aBnsietcs yoeAnTebHbIM AR
niopein. CraTucTmyeckn BepHole, HO
COBEplEHHO GECCMbICNEHHbIE B3aK-
MOCBS31 BO3HMKAIOT BCIeACTBUE
MCKaXEeHHbIX AaHHbIX MOLFOTOBKM

anropuTMa uan 60bLWOro pasHo-
06pasus gaHHbIX. Takum obpasom,
L0 AOXOAUT A0 (aTasbHbIX oL~
6OYHbIX AIMArHO30B, NPUYMHbI KOTO-
pbIX OCTATCA HEOOBACHUMBIMU.
M03TOMY MCCAER0BATENM AAHHBIX
(Hanpumep, Puy KapyaHa) npego-
CTeperawT OT C/enoit yBepeHHOCTH
B aNTOPUTMUYECKNX YEPHbIX ALK~
Kax». BmecTo 370ro Heo6x0anMMo
BbIOMPATh TPAAMLUOHHBIE METOI,
flaXKe ecNt OHU ABAAIOTCA MeHee
TOYHbIMU. N ewe: KomnaHum obepe-
raloT «YepHbIe ALMKN» OT HEe3aBU-
CUMOTO KOHTPOJIS Y TEM CaMbIM MO-
HOMOIN3NPYIOT 3HaHUSA. 3L0POBbE
He [I0/1I)KHO CTAHOBUTHCA TAMHOM.
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