"BBemuTe maHHbIE U CO3[alTe YeI0BEYECKYI0 MOMENb. "IMes MOCTaTOYHYI0 BEIYMCIUTENbHYIO
MOIIIHOCTb, CIEAYIOIINM IIarOM CTaHOBHUTCS Hayasio MyTH K TEXHOJIOTHYECKOMY OoroTBOpeHu0.Ero
O6uoMeTpuYeCKre JaHHbIe OBIJIM 3aMMCaHbl TaBHO, ¥ 9TO HaHHbIE HA TeHETUYECKOM ypoBHe.Cs100uH
BBOJUT CJIOXXHEIE faHHBIEe B AHresna Nel ¥ co3maeT reHeTrdeckyoo Mopesb JIuHb CroaHs BCEro 3a
HECKOJIbKO MUHYT.U3 9TUX OrPOMHBIX JaHHBIX HETPYLHO YBUAETH, UTO €T0 TEJIO0 MOJIHOCTHIO
COOTBETCTBYET CTaHAapTaM OOLYHOTO0 YesjoBeKa.OHO faxe He JOCTUTIIO IIPeNesioB YeJI0BEYEeCKOT0
opranu3Mma.— MacTep, BBOJ JaHHLIX 3aBepIlIeH, Ballla MOMEeNb Tejla T0TOBa, — IMPO3By4as romnoc Cso
buna.[JHK-cniupanu npoenupoBajuch B IPOCTPAHCTBO, ocnemias JIuap Croansa.— MacTep, BaM ele
HY2KHO IIPOMTU TeHeTUYECKUY TEeCT IJId IPOBEPKHU JaHHLIX.JIexka Ha 9KCIIePHMEHTAIbHOM CTOJIE,
OTPOMHEIM CKaHep 4eJI0BeUYeCKOro reHa OKYTHIBa/l ero. JTa MallliHa MOXKET HeIlOCPeACTBEHHO
CKaHMPOBATh JaHHbIE MOJENIM Ha TeHeTUYeCKOM ypoBHe.CpaBHUBas IBe MOAENU, 3aBepIIaeTcs
OKOHYaTeNlbHas BepuPuKalusa JaHHBIX.Morydas 3JIeKTpOMarHuTHas Oyps IpoIIlia Yepes Tejo, u
BCKOpe, ellle 0qHa Mofesb Oblia mpoerupoBaHa.C MOMOIIBI0 MOIIHOM BEIYHUCITUTEIFHON MOIITHOCTH
Anrena Nel, ucKyccTBeHHBIM UHTENNIEKT CsI00MH 3aBepILINI BCe CPAaBHEHUS TaHHBIX 3a HECKOJIBKO
MUHYT U IOATBEPAUI UX IPaBUIBHOCTh.— MacTep, pellleHre — 3aIporpaMMUPOBaTh Ballly MOLEIb
naHHBIX.JInHE CI0aHb CJI€3 C 9KCIIEePUMEHTAIbHOTO CTOJIA ¥ IPOIOIKUII paboTaTh C KOHTPOIbHON
aHelNbl0. PeakTUpoBaHue TeHOB MOXKHO OBITIO BHITTOJHUTE JIUIITh YACTUYHO C ITOMOIIBI0 TEXHOJIOTUH
3TOM 3pHI, HO OHO MOTJIO MPOBOAUTD TOJBKO IIOBEPXHOCTHOE (hparMeHTapHOe PedakKTUPOBaHHUE.
Ternepb eMy IIPEACTOSIIO HAIPSAMYI0 U3MEHUTh CBOM KU3HEHHBIM YPOBEHb, OTCKAHMPOBATh BCE TEHHI B
CBOEM TeJle ¥ 3aBepIIUTh THIATEIbHYI0 U I'Iy00KYyi0 TpaHchopMalmio.Crenath ciabble TeHbl CUIIbHEE
¥ [IPOAOJIKATh HANPSIMYIO0 U3MEHSTh KJIETKU U KU3Hb.B MaHHBIX IIUBUIM3ALUYU aHTE€JI0B 3TOT IIPOIIECC
Ha3bkIBAaeTCS IIPOCBETIEHNEM [IBUKEHUS 00r0TBOPeHUs.TO eCTh, C IOMOIIIBIO TIEPEIOBOT0
TeHeTUYEeCKOr0 TeXHONOrus ['yHaaMa, U3MeHSeTCS CTPYKTypa CyIllleCTBOBaHHUS KHU3HU Ha
MUKPOYpPOBHe. 715 IOCTUKEHHUS 3TOTO Iara TpedyeTcss Ype3BbIYaliHO BEICOKHUH YPOBEHb
IIUBUJIN3ANY, ¥ HEOOXOIUMBl MHOTHE COIYTCTBYIOIIKMe TexHonoruu.[lepenaya u 3amoiHEeHNe
S9HEPruy, CYyIepPBLIYUCIIEHNS, TeHeTUYeCKasi TEXHOJIOTHS, TEXHOJIOTUS PereHepaluu KJIeToK U
OecuncleHHBIe SKCIIePUMeHTaIbHbIe aHHbe. Birarogapss COKpOBUIHUIE 3HAHUM aHTeJI0B, OH MOXKET
IIPOTIYCTUTD 9TU LIATH U HaNPSMYIO HaduaTb O0roTBopeHue.Bce BUOBI COMYTCTBYIOMINX TEXHOIOTUM
HaXOOsATCS B COKPOBHUILHUIIE 3HaHUM aHTenoB.[10 Mepe TOTO KaK BHIYKUCIUTEJIbHAS MOIIHOCTh AHTelna
Nel B3phIBasachk, JIuHb CloaHb Hayasl BEIIOIHATh PeaKTUPOBaHMeE reHOB.CsS00MH 3aBEPIIUT
CUMYJISALMIO JaHHBIX.— OIpenenieHne: TeI0 MOXKeT BeiAepKUBaTh TeMnepatypsl 1o 500 rpagycos.OH
OBICTPO BBOOUJI CTPOKH MAHHBIX Ha 9KpaHe.— OmpeneieHre: TeIo TaKoe e TBepAoe, Kak CTalb.—
OrmpepeneHre: MOXKET BhIepKUBaTh yoapHyo cuiy B 100 TonH.— OnpeneneHue: Teno obnamaet
CITIOCOOHOCTHIO OBICTPO 3aXKUBNATHCA.— OIpefieNIeHne: TEJI0 MOXKET BEIIEePKUBATh YPE3BHYANHO
CUITIbHOe aTMOoC(epHOe maBneHue.— OnpeneneHre: U3BECTHLIE OPYKUS UBUIU3ALNNA 3EMIIH, 3a
UCK/TIOYEHUEeM SIIepPHBIX 60MO, He MOTYT IIOJTHOCTBIO YHUYTOXKUTE II0Th.OflHA 3a OPYTo#,
VHCTPYKIUHU 110 PeaKTUPOBAaHUIO BBOAATCS B AHresa Nel, KOTOPEIY UCIIOJIb3YET MOLIHYIO
BLIYMCJIUTEIbHYIO MOIIHOCTh [AJIs1 KOPPEKTHPOBKY I'eHOB, a 3aTeM YIIpaBJisgeT KJIeTKaMu, U 3aTeM
IIPOSIBJISIETCS B IIJIOTH Yepe3 XapaKTepPUCTUKU KJIeTOK.— OnpefeeHre: SHEPTUI0 MOXKHO I0JIy4aTh
yepes 3JIEKTPUYECKYI0 9HEPTHi0, CBETOBYIO S9HEPTHIO, 9HEPTUIO BETPa, KHHETUUECKYIO 9HEPTUIO,
SIIEePHYI0 SHEPTUI0 ¥ XMMUYECKYI0 9Hepruio. MoliHas BEIYUCIUTENIbHAA MOITHOCTh AHrena Nel
[I0Ka3ajia CBOI0 cuiy. 'eHeTuyeckas Mopenb JIuHb CroaHs IIOCTOSTHHO MEHSJIach, JaxKe BBIXOMS 3a
paMku dyenoBeka.OHa Bce Onuxke u 6JIMXKe K TeHe CylepcosaTa HMBUIU3aluy anrenos.OfHaKoO, U3-
3a TeKyIux npobiieM ¢ pecypcaMu U 9HEPruey, reHeTuYecKre XapakKTePUCTHKYU CyTepcoigaTa
aQHTEJIOB He MOTYT OBITh MOJTHOCTHIO CKONTMPOBaHb. HEKOTOPEIE U3 TEHETHUECKUX XapaKTEPUCTHK,
KOTOPEIE BDEMEHHO He MCIIOJIb3YI0TCS, MOTYT OBITh YOAJIeHBI, HAPUMeEpP, KOCMUYEeCKHe KOCMUYeCKHe
BO3MOXKHOCTH, IIPENOCTaBIIsIEMble KPBIJIbIMU aHre10B.OqHaK0, COXpaHEeHHbIE UM r'eHeTUYEeCKIe
XapaKTepHUCTUKU abCOIOTHO TOJIE3HHI [I7IT HEIHeIIHel IuBuIu3anuu 3emMnu. TeIo u3 cTaau, Morydas
CHUja, CBepxObICTPpasi CKOPOCTh ABUKEHUS U UMMYHUTET K OONBIIMHCTBY KUHETUUECKUX U TETJIOBBIX
SHepreTU4eckux opyauii.OH o6pedeH OBITH MOIIHBIM.[I0CTIe 3aBepilleHUs peJlaKTUPOBAHUS Tejla U3
CTalu, OH MOXKET IIPOMIOJIKaTh BHOCUTb HOBHIE U3MEHEHUS B CBOE TEJIO [JIS PA3BUTHUS OOJBIIETO



KOJIM4YEeCTBa CIIOCOOHOCTEN.ITOT IMPOIECC TTOX0XK Ha CTPOUTENLCTBO Hebockpeba. IlepBoe
pemaKTHpOBaHUE TEHOB — 3TO 3aJI0KUTh QyHOaMeHT. [Tocye Toro, Kak GyHAaMeHT 3aJI0KeH, MOXKHO
MeJIJIEeHHO CTPOUTh HAaACTPOHKY.Co BpeMeHeM OH Hen30eKHO CTAHET CAMBIM CHUJIbHBIM B MUPE
Marvel.ITocse Toro, Kak oH yOpas CBOM MBIC/IM ¥ 3aBEePIIXJI MHCTPYKLIKHU 110 PEOaKTHPOBAHUIO, OH
OTKHHYJICS Ha CTyJIe ¥ 3aKpPHII I'7la3a, YTOOb OTHOXHYTh. TuX0 &Kpaaj, noka Cs100UH 3aBepLIUT
pemaKkTHpOBaHUE HOBOW reHeTUYeCcKo# Momenu.[Ipomiio monyaca, mpexyae 4eM MUTAOMUE KPaCHBIN
CBeT B mabopaTopuu morac.— MacTep, Ballla HOBasi FreHeTU4eCKass MOJIeJIb OTPpeJaKTUPOBaHa.
CpaBHUBas ee C JaHHBIMU IIUBUIN3ALIMYM aHTEJIOB, TEHETUUYECKOEe CXOOCTBO MEXKAY HUMU JOCTUTIIO
90%, 4TO B OCHOBHOM COOTBETCTBYET BalllUM MHCTPYKIUAM II0 pefakTupoBanuo.— [IpoBegure
nenykuuio mopenu.JImab CroaHb OTKPHI I'JIa3a, U IJIOTHEIE ()parMeHTH T€HOB UCYEe3IH, 3aMeHEeHHbIe
OTpPeNakKTUPOBaHHOU YeJI0BeUYeCKOU MOfesbio. CyIIepKOMIIbIOTED TECTUPOBAJI 3Ty HOBYIO
YeJI0BEYECKYI0 MOLEIb C PAa3JIMUHBIMU MHCTPYKIUIMU. KuHeTUYeCKast SHEPTHs, TEIJIoBast SHEPT s,
CBeTOBas 9HEPrus, simepHas sHeprus.Bcero OO0 MPOBEOEHO NECITh NeAYKIIMH, ¥ 9TO HOBOE TEJIO B
OCHOBHOM COOTBETCTBOBAJIO XapakTepucTukaM 2Keme3noro Tena.OmHaKo eMuHCTBEHHBIM
HEJ0CTAaTKOM OBIJIO TO, YTO OHO He OBIJI0 TAKUM XOPOIIUM, KaK 03KHIAJIOCh, IIPU CTOJIKHOBEHUHU C
SNEePHOY 9HEprUey U TEIJIOBOM 3Hepruei.fdnepHas sHEPrus U BHICOKas TeMIlepaTypa BCe ellle MOTIN
IIOJTHOCTBIO YHUYTOXKUTE €r0, U faxe cief He octaBui 6b1.Ho JIuaes CioaHb OBITT B OCHOBHOM [OBOJIEH.
B KOHIIe KOHIIOB, IIPYU €T0 HHIHEITHUX PECYPCcax U YPOBHE TEXHUKHU, JOCTUYD 3TOTO YPOBHS OBIIIO yXKe
O4YeHb XOPOI0.X0Ts Y Hero ObUIM JaHHBIEe BCE IIUBUTM3AIINHU aHTeJIOB, Y HeTro He OBIJI0 pecypcoB
qUBUIM3anuy aHreaoB.OH ceiiyac Ha 3eMile, IJIaHeTe, KOTOPas BCe ellle HaXOOUTCS B IIPedsgepHYI0
apy.— Macrtep, Bbl MOXKeTe HadaTh pefJaKTUPOBaHue reHoB ceivac.IIpo3sydan ronoc Cso buna.—
Most K13Hb U UMYILIECTBO B Balmux pykKax.OH cKa3asn riy0oKuM ronocoM: — Cso BuH, OIHOCTHIO
3anevaTal naboparoputo. Korga st mpocHycCh, mabopaTopusi OymeT OTKPhITa.— XOPOII0.—
Bym!OrpomHEIil KaMeHb yIiajl, HalpsaMylo 3arnedyaTaB edUHCTBEHHbIN BXo nudTa. BoopyxkeHHBEIE
6oeBrie POOOTH B 1a00paTOPUH MATPYIUPOBAIH IOBCIONY. TeMHO-CHHUM CBET OKYyTall
nabopaTopuio.OH CHSI OfEeXKAY U BCTAJl Ha BEICOKYIO IaTdopMy B 1IeHTpe nabopaTopuu. OTpoMHOe
CTEKJITHHOE ITOKPBITHE yraso 1 3akpsuio JInae CroaHsa.OH 3aKphII I1a3a U O3BOJIAJI TEMHO-3€JIeHOU
JKUIKOCTH 3aTONUTh €T0, @ 3aTeM IIOTPY3UThCA B TTTyO0KU# coH.Po60oT C1001H B PO30BOM IIJIaThe
CTOSIJI HAa UCIILITATEIbHOM CTeHIe, ObICTPO paboTas C pa3Nu4YHbBIMU HHCTPpyMeHTaMu. OOuH 3a
OPYTHUM, cepeOpsTHbIe UTTIBI BHITSATUBAIUCH U3 CTEKIISTHHOTO ITOKPHITHS ¥ BOH3A/IKCh B €T'0 TeJI0.—
[TpoBepKa [MaHHBIX Tejla, HOpMasbHO.— [IpoBepKa JaHHBIX MPUOOPOB, HOpManbHO.— [IpoBepKa
NaHHBIX CYIIEePBBIYMCIIEHNY, HOpManbHO.— [IpoBepKa sHepruu, HopManabHO.— CpaBHEHUE JaHHBIX
Tejla C JaHHBIMU MOJeJId, HOpMaibHO.— Bce maHHble HOpMaJIbHbI, MOXKHO HadaTh pefjaKTUPOBaHUe
TeHOB.— BIpBICHUTE 3aMOpPaXMBAOIIYI0 XKUAKOCTh U BEITYCTUTE HAHO-XUPYPrUUecKux uepsei.[IBe
OonbInre KpacHele rita3a Csgso0uHa MUTHYIU.BecunciieHHbIe HAHO-YePBU MPOHUKIIH B TeJI0 JIMHb
CroaHs 4epe3 UTJy ¥ Hadalld BHIIIOIHATh PelaKTHPOBaHue TeHOB.B To XKe BpeMsi, MOIIHas
37eKTpUYecKas 9Heprus Obljia BBeJeHA B CTEKJISHHBIN KOHTEWHED.
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