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Annomauyus:

Poccust crout mepen AuieMMON T€HHOW Tepanuu W TEHHOM WHXKEHEPUH,
KOTOpbIE HECYT PUCKH PA3BUTHUS paKa, CTCPUIIU3AINH, U IEMEHIIUU, U UCTIOIb3YIOTCS
Bparamu Poccum 11t co3maHusi OMOJIOTHYECKOTO0 OMHAPHOTO OPYXKUSI IS BEACHUS
OMOJIOTMYECKON BOWHBI MNpOTUB Poccuum moa TpUKpbITHEM 'srmaeMuit”" u
"manaemuueckux cornamenuit”. Komnanus goxkropa Upunsl [lezapr Wave Genome
LLC co3nana Capkodar PA, BoccTaHaBinMBaromuii BOJHOBYIO OMTUKY XPOMOCOM JIJIs
oOecrieueHus OMOTeHEeTHYECKOM 0e30MacHOCTH.

Knrouesnie cnosa: upvHa 11€3apb, FEHETUYECKOE OPYKHE, TEHETHYECKasl BOWHA,
capkodar PA, BOJIHOBOW TE€HOM, CHHTYJSPHOCTh KBAaHTOBOW HEJIOKaJIbHOCTH,
NICUXOTPOHHAs BOWHA, BOJHOBAsI ONTHKAa XPOMOCOM, Ouoroiorpadus, 3ayTaHHOCTh
MpEeJIOMJICHUS, KOABI TpeloMieHus Ouoronorpaduu, AUGpaKIMOHHAS PpemETKa
CTOSUEH BOJIHBI, JUCTAHIIMOHHAs Ouoronorpadus, HCIPABICHHE CTPYKTYPHBIX
HapYIIEHUH XPOMOCOM, OJJICKTPETHBIC YHIBI, TE€HEPATOpPhl (OPMBI TETa-PUTMOB
MO3ra.
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Abstract: Russia faces the dilemma of gene therapy and genetic engineering,
which carry risks of cancer, sterilization, and dementia, and are being used by
Russia's enemies to create binary biological weapons to wage biological warfare
against Russia under the guise of "epidemics™ and “pandemic agreements.” Dr. Irene
Caesar's company Wave Genome LLC created the RA Sarcophagus, restoring the
Wave Optics of Chromosomes to ensure biogenetic safety.
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BBenenue

Poccust crout mnepen AuWiIEMMOM T€HHOW TEpallMM UM T€HHOM WHXKEHEPUH,
KOTOpBIE HECYT PUCKH PA3BUTHUS paKa, CTEPUIIU3ALNH, U IEMEHINU, U UCIIOIb3YIOTCS
Bparamu Poccuu it co3nanusi OMONOTHYECKOr0 OMHAPHOTO OPYKUSA ISl BEIACHUS
Omoyioruyecko  BOWHBI TpoTHUB Poccum 1oa  mpukpeITHEM  "srmjaeMuin”,
“BakimHanvi" 1 "maHAEMUYECKUX COTJIAIICHUN".

Tax ©HaspiBaecmas '"cuHTeTHYecKas Ouoyorus" (B TOM YHCIE, TEXHOJIOTHS
CRISPR/Cas9) mnpousBoauT penakTUpOBaHWE TEHOMa NyTEM BBIPE3aHUS U
BCTaBJICHUSA HYKJICOTHUIOB. ODTUM TpyOO HaApyIIaeTcsi CTPYKTypa XPOMOCOMBI,
KOTOpasi UMEET KECTKO OTKATUOPOBAHHYIO T€OMETPHIO. A CTPYKTYPHBIE HAPYIIECHUS
XpOMOCOM SIBIISIFOTCSI OCHOBHOM MPUYMHOM TSKENBIX JIETEHEPATUBHBIX OO0JE3HEH,
TaKMX KakK pak U JeMeHIus, W mpuunHoii crepummsamuull, Ctpykrypa xpoMocoMsl
TaK XK€ Hapylmaercsa MNpu JT00aBIECHUU JHUIIHUX HYKICOTUIOB MNYTEM BBEICHUS
TOMOJIOTMYHBIX HYKJICOTHAOB (KOTOPbIE BCTaBIAIOTCA JIPYyr B Jpyra, Kak KIIO4Y B
3aMoOK), Harpumep, yepe3 BakuuHupoBaHue oT PHK BupycoB. [lanubiii 3dpdext

HazbiBaeTcs 3P dextom aectpyktuBHot PHK-untepdepeniiuu, 3a OTKpbITHE KOTOPOI
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Ouapro @aiiep (Andrew Fire) u Kpoiir Memnoy (Craig Mello) nomyunnu
Hob6enerckyio npemuto B 2006 r. Onu B3suiu PHK y uepssa c.Elagans, u BBenu eé
obpatHO uyepBlo, u uepBb ymepl?.  UepBb ymep, HOTOMy YTO M3OBITOUHBIE
HYKJICOTHUIbl HAPYIIMIM SKECTKO OTKAIMOPOBAaHHYI0 TE€OMETPHUIO CTPYKTYpBI
xpomocoM. To ecTb, Aake TE€HHas Tepamnus KIETOYHBbIM MaTepuajoM CaMoro
KJIMEHTA pa3pylIaeT CTPYKTYPY XPOMOCOMBI, U BEAET K CKOPOH CMEPTH.

Otkpeitue Kpoiira Memnoy wu  Axgpro @aliepa MOKa3bIBae€T, 4TO
CUHTEeTHYECKasi OMOJIOrusl B HBIHEHUIHEM €€ COCTOSSHUM TEOPETHUECKH OIIMOOYHa, U
NPaKTUYECKH CMepTOHOCHA. bonee Toro, cuHrermyeckas Ouosiorus (BKIOYAs
CRISPR/Cas9) sBnsieTcst 6MOJIOTMYECKUM OPYXKHUEM, KOTOpOE MPoAaéTcsi KOJOHHIM
JUISL 1IeJield JenomyJsIsiuy, W 3aXBaTa pPEecypcoB MeTpomojiueil. ['eHHas Tepamus,
OCHOBAaHHass HAa CHHTETUYECKOW OHMONOTHMH, pa3pylmaeT OHMOreHEeTHUECKYIO
0e30MacHOCTh CTpPaHbl, U JOJKHA OBITH 3alpelieHa Ha 3aKOHOJATEIbHOM YpPOBHE.
OtBetoM Poccum [OOMKHO CTaTh CO3JAaHUE TEOPUUM M NPAKTHUKUA TAaKOM TE€HHOU
TEpanuy U T€HHON WHXEHEPHUH, KOTOPhIE HE pa3pylIaloT, a, HA00OPOT, COXPAHSIOT U
yIy4IIaloT HapojoHaceneHue. Mos QyHaaMeHTaldbHash TEOpUs BOJHOBON OMTHKU
XpPOMOCOM M TE€XHOJIOTHs Jla3epHoil 6uoronorpaduu moeit kommannu Wave Genome
LLC pemator 3Ty mpobiaeMy. B naHHOlW cTathe s ONMUINY CaMbIi COBEPIICHHBIN
npubop OumoronorpaduuecKo TeHHOW Tepamuu, CO3JaHHBIH Moed KOoMmaHuew, --
Capkodar PA. Capkodar PA BoccTaHaBIMBAET BOJHOBYIO ONTHKY XPOMOCOM JIJIs

obecrneyeHuss OMOreHETHYECKON 0E€30IMaCHOCTH.

Yacrs nepsasi: ®yHIaMeHTAJIbHAs TEOPUS BOJHOBON ONTHKH XPOMOCOM
IJISl o0ecreueHHs1 OMOreHeTHYEeCKO 0e30MacHOCTH

Tak Kak OCHOBHOM MpUUMHON OO0JIE3HEH SIBISIOTCS CTPYKTYPHBIE MOBPEKICHUS
XpOMOCOM, JIEUEHHE JOJKHO COCTOSATh, B OCHOBHOM, B HCIIPABICHUU CTPYKTYPHBIX
HapylIeHU B XpOMOCOMax, TO €CTh, B BOCCTAHOBJICHUM MPABUIHLHON T'€OMETpUU
xpomocom. MsbI Ha 85% Bona. Ho Bcenennas -- 3to 93% snHeprus, u Toapko Ha 7% --

yactulbl. To ecTh, MbI -- Boja (KUJKasi KpUCTAJUIMYECKasl cpefa) Tojbko Ha 7%, u
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BOJIHOBas KpUcCTaJInyeckas cpena -- Ha 93%. UToObl BOCCTAaHOBUTH KOT€PEHTHOCTD
KUJKOKPUCTAUIMYECKON Cpellbl  XpOMOCOM, HaM HEO0XOJMMO BOCCTaHOBHUTH
KOT€PEHTHOCTh BOJHOBOW KPHUCTALTMUECKON Cpeabl Hamux XpomMocoM. BomHoBas
KpUcTaJTnyeckas cpefia (Win "BOJHOBOU KpucCTal'") sIBISETCS CTOSYEH / CKAJISIPHOM
BOJTHOW C TpEeIOMJICHHMEM B IUPPAKIHMOHHOM pemEéTKe ATOM CTOSYEH BOJHBI K
(GoKycy BOJHOBOro Kpucramia. S cozjgana TEOpUIO BOJIHOBBIX KPUCTALJIOB, B
KOTOPBIX CUTHAJI MepeaacTcs uepe3 MnpeaomyieHue K Qokycy / HyJeBOMY IIEHTPY, B
1985 rony, 3amoiro 10 koro Obl TO HU ObUIO B oOnactu Ouorosorpaduu. JlanHas
TEOpHs TpejJiaraeT €IWHCTBEHHO MPAaBUJIBHYIO M TOYHYIO MOJEiIh Ouoronorpaduu
BCEJICHHOW, B OTJIMYHME, OT, Hampumep, Teopuu "y3moB" (knot theory) mumonepa
6uoronorpadgun xpomocom Puuapna Amana Mumnepa (Richard Alan Miller)Bl, u
"IMHrBHCTHYECKO oMoHMMuM redoma Iletpa Iapsiesal®,

[lérp TapsieB He cMOr OOBACHUTHh, KaKk (YHKIHOHUPYET  €ro
"nuHrBHCTHYECKUl" TeHOM. Bce ero TepMuHbI ObUTM aHTHMHAYYHBIMH, U HE OoJee,
4YeM JIMTepaTypHbIMU MeTadopamu, MPUMEHEHHBIMU K T€HOMY, Kak TO "OMOHHM'",
“rekct", "KoHTEKCT", "CTPYKTYpHBIH (paHTOM", “OHMONOTHYECKHI KOMIIBIOTEP”, U T.1I.
To ectp, y I'apsieBa He ObUIO (PyHIAMEHTATBLHON TEOPHH, KOTOpas Obl OOBICHSIA
BOJIHOBYIO Tpupoay reHoma. Ilostromy I'apseB, kak u Mwumiep, OmMUOOYHO
UCIIONIb30BANI  JIJIT  OOBSICHEHHS BOJIHOBOM TPHUPOABI TE€HOMa MaKCHMAaJIbHO
HeonpeneaEHHbIe TOHATHS (PHU3WMKH, Takue Kak "IIMPOKUN 3IIEKTPOMArHUTHBIN
cuektp", u "comuToHbl". { ke 0OBACHSIO, UTO BOJHOBAS MPUPOJIa TEHOMA OCHOBaHA
HAa HYJIEBOM CHUTHAJIe CTOSYEH BOJHBI, KOTOpas OOHYIsSeT 'MIHMPOKUiA
AIEKTPOMArHUTHBINA CIIEKTp" 1 Tr00bIe "comuToHbl". B cTosiueli / ckansipHOW BOJIHE,
MUK BOEPEA-UAYLIEH BOTHBI OOHYJISETCS BIIAJIMHOW TOM K€ BOJHBI, KOTJIa 3Ta BOJIHA
orpaxkaercs obpatHo Ha cebs. JIHK -- aTo mapamgurmarmueckass crosdas BOJIHA,
torna kak PHK -- 310 cnmpaneBumHas aHTEHHA, KOTOpas MPUHUMAET U NEPEHAET
JMHEWHbIE CUTHAJBI 32 CYET PACUIMPEHUS U CYXKEHHUS 11ara cBoux BUTKOB. [loaTomy
crioco0 nepenauu curHanoB B JIHK xapaunansHO oTinyaeTcs oT cocoba nepeaadu

curHasioB B PHK. Jlunelnsle curnanel, kotopeiMu onepupyetr PHK koneunsl. Toraa
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Kak crtosuas / ckamsprHas BoiaHa JIHK coBmamaeT ¢ O€3KOHEYHOCTHIO KBAaHTOBOU
HenokanbHOCTH. JIHK omepupyeT HyJIEBBIM CHUTHAIOM, WM TOJOTpaduIeCKUM
CUTHAJIOM.

KBanTOBas HEJIOKAIBHOCTH, KOTOPYIO YIIOMUHAN ['apsieB, 3TO U €CTh HYJICBOU
CUTHAJI, HEJIOKAJIbHBIN BO BPEMEHHU U MPOCTPAHCTBE -- TO €CTh, CUTHAJ, KOTOPBIN HE
MOXKET OBITh, B MPHUHIIMAIIC, DJICKTPOMArHUTHOW TPHUPOABI, KaK W HE MOXET OBITh
COBOKYITHOCTBIO CUTHAJIOB 3JIEKTPOMAarHUTHOW mpupoasl. OTcioga, U ONMMO0YHOE
TOJIKOBAaHWE BOJHOBOTO TeHOMa [ apseBbIM Kak "OMOJOTHYECKOTO KOMITbIOTEpa'.
lapsiee He MOHWMAJ, YTO KOMIIBIOTED OIEPUPYET KOHEUHBIM OWHAPHBIM KOJIOM,
TOrJa Kak, BOJHOBOW TI'€HOM OIEpUPYET B KBAaHTOBOH HEJIOKAJIBHOCTH  --
O0C3KOHEYHOCTH M BeYHOCTH. XoTsa [apseB mpubOeraa K TepMHUHY "KBaHTOBas
HEJIOKAJILHOCTR'"', HO, OYCBUIHO, YTO OH HE MOT IIOHSTh, KaK BOJIHOBOH T€HOM
COCMHSETCS C KBAHTOBOM HEJIOKAJIBHOCTHIO, M UYTO CaM TEPMHUH "KBaHTOBas
HeJOoKaabHOCTE" 00o03HayaeT. Iloaromy I'apsieB HE MOT OOBSCHUTH HEIOKATHHYIO
IPUPOJYy BOJHOBOTO TE€HOMAa, KOTOpas MU MaéT BO3MOXKHOCTH JHCTAHIIMOHHOTO
yIpaBJICHUS BOJHOBOT'O IeHoMa. JIMCTaHIIMOHHOE yIpaBJeHHWE BOJHOBOI'O I'eHOMa
CTaJI0 SKCIEPUMEHTAIIbHO 04eBUIHBIM B Poccuu B koHiie 90X rooB.

Tonmbko Mos ¢dyHIAMEHTalbHAs TEOPHUS BOJHOBOM ONTHKH XPOMOCOM C
TCOMETPUYECKUM KOJIOM IPEIOMJICHUS, HEJIOKAJbHBIM BO BPEMEHH M IIPOCTPAHCTBE,
OOBSICHAET JUCTAHIIMOHHYIO Oumoronorpaduio. B memnom, m teopuro Mwuinepa, u
Teoputo [apsieBa MOXHO OXapaKTepU30BaTh OTCYTCTBUEM IOHHMMAHHUS KBAaHTOBOU
¢usuku. Ecam HyneBo# cUrHAN HEJNOKaJeH, er0 HEBO3MOXKHO ONPEACIUTh HA OJTHUM
KOHEYHBIM CHUTHAJIOM, WJIH COBOKYITHOCTHIO KOHEYHBIX CHTHAJIoOB.  Tak e,
CTAaHOBHTCS SICHBIM, YTO HHKAKOW HMCKYCCTBEHHBIM WHTEIUIEKT, KOTOPBIN SBISICTCS
COTBOPEHHBIM (MCKYCCTBEHHBIM), a, 3HAYHWT, KOHEYHBIM, HE B CHWJIAaX BBIUTH B
OC3KOHCYHYI0 KBAaHTOBYIO HEJIOKAIBHOCTH / HylIeBoe Toine. UYeaoBeK -- 3TO HE
OMONIOTUYECKUM KOMIIbIOTEp, a Oe3koHeuHas (O0KeCTBEHHas) IyIla, a PYCCKOe

[IpaBocnaBue -- 3T0 BbIciIas (hopMa KBAaHTOBOU (PU3UKHU.
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Mexnay UMKIaMH ~ KJIETOYHOTO  JACJEHUS  XPOMATHH  HAXOJIHUTCA B
HEKOTE€PEHTHOM  COCTOSIHUM. Ho Bo Bpems [eneHusi KIETKHM XpOMAaTHH
KpUCTAJTU3YeTCs, 00pa3yst JBE  XpOMATHUIbI, O0Opa3ylollue  XpOMOCOMY.
CtpyKTypHasi KOTEpEHTHOCTh XPOMOCOMBI OMPEAETSAET MPABUILHOE JICJICHUE KIIETOK.
OnuH U TOT e TeH JKcIpeccupyercs y (YHKIIMOHAIBHBIX WHIMBUIYMOB dYepes
METAlEHTPUUECKYI0 XPOMOCOMY, a y NUCHYHKIIMOHAIBHBIX UHIUBUAYYMOB -- 4epe3
AKpOLICHTPUYECKYI0O XpOMOCOMYy. MeTaueHTpuyeckass XpoMocoMa aHaJOoTH4Ha
XOpOIIO  OTIIEHTPOBAHHOMY H  C(POKYCHPOBAaHHOMY TJIA3HOMY KpHUCTAJLTy, a
AKpOIIEHTPUYECKAsT XPOMOCOMA aHAJIOTMYHA OJM30PYKOMY WM JalbHO30PKOMY
riasy, yrepsBiieMy (oOKyc. MeraneHTpuueckass XpomocoMa wumeeT (Hopmy
PaBHOCTOPOHHETO KpecTa.  AKpOIEGHTpUUECKass XpoMocoMa — 3TO OYKBaJIbHO
MOJIOBUHA METALEHTPUYECKON XPOMOCOMBI, U JEMOHCTPUPYET YTEPIO CUMMETPHHU.
MeranenTpryueckasi XpoMocoMa SBIJISETCSI CTOSiUel / CKaIsIpHOW BOJHOM (BOJHOBBIM
KpUCTAJUIOM), W OCHOBaHAa Ha NPUHUHUIIE TPAHCISAUUOHHOW MPOCTPAHCTBEHHOU
CUMMETPHUH. AKPOIICHTPUUYECKAs KE XPOMOCOMa He SIBISIETCS CTOSYeH / CKaIsipHOU
BOJIHOM.

Tot e TeH 3kcnpeccupyercst y 00e3bsSHbl aKpOIEHTPUUYECKON XPOMOCOMOH, a
y 4YEJOBE€KA -- METALCHTPUUYECKOW XPOMOCOMOW. TOT € TeH SKCIPECCUPYETCS Y
nukux jomazaen (momaaps [Ip:keBaabCcKOro) -- akpOLEHTPUUYECKON XPOMOCOMOH, a y
OJIOMAITHEHHBIX JIOMaaAe (apaOCKkue CKaKyHbl C yJIYYIIEHHBIMU (U3HUYECKUMU U
KOTHUTUBHBIMU ~ (DYHKIMSIMH) -- METAllEHTPUYECKON XPOMOCOMOM. Hetn c
CUHIPOMOM JlayHa OTJIMYAIOTCS OT HOPMAJBHBIX JI€TEM HAJIWMYUEM €lE OIHOU
AKpOLIECHTPUYECKON XpOMOCOMBI. HapyieHne CTpyKTypbsl XpOMOCOM B MO3TY BEAET
K JgemeHuuu. JKeHCkass MmoJsoBass XpoMocoMa -- MeTaleHTpuyeckasd. IMeHHo
MOATOMY >KEHIIIMHA CIIOCOOHA K JETOPOXKIAEHUI0. MyXCKasi mojioBas XpoMocoma --
aKpoueHTpuyeckas. MIMEeHHO MO3TOMY MY>KYMHA HECTIOCOOEH K JIETOPOKICHHUIO.

OueBUAHO, YTO MYXKCKas aKpOLEHTPUYECKas II0JOBasg XpOMOCOMa -- 3TO
pe3ybTaT pa3pylICHUsT MKEHCKOM METAIEHTPUYECKONW TOJI0BOM XpomMocombl. U

pa3pylIeHUuE CTPYKTYPbl >KEHCKOW METAllCHTPUYECKOM XPOMOCOMBI, Kak yTpara
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CTOSlYEM BOJHBI, €CTh JEreHepaluss W CcTepuiau3anus. 10 €CTb, KEHCKas
METAlEHTPUYECKAsT XPOMOCOMA -- 3TO PEreHUPUPYIOIAsd, PENpPOAYKTHBHAs, U
dbyHKIIMOHANIbHAST TEeHHas CTPyKTypa. Torga Kak, MYKCKas aKTpOLEHTpUuYecKas
XpoMoOcOMa -- 3TO Jerpajupyroilas, CTepwibHas, U AUCHYHKIMOHAJIbHAS TeHHas
CTPYKTypa. ITO OOBSCHSET HE TOJBKO HECIOCOOHOCTh MYKUMH K J€TOPOKICHHUIO,
HO TaK e TOT (PaKT, YTO MY>KUUHBI OTCTAIOT OT KEHIUH MO JJIUTEIHbHOCTH JKU3HU,
yaime M Tsbkenee Ooseror, U 0Oosiee TMOABEPIKEHbI JECTPYKTUBHBIM MOJEIISAM
MOBEJICHUS, YEM >KEHIIUHBI.

Utak, cTpykTypHas KOrepeHTHOCTh XPOMOCOMBI Ha 7% -- 3T0 €€ ¢uznueckas
dopma, a Ha 93% -- 9TO MpaBUIIbHAS BOJHOBAsI ONTHKA AU(GPAKIUOHHON PEHIETKU
CKAJIIIPHOW BOJHBI C TMPAaBWJIBHO OTIEHTPOBAHHBIM U  CHOKYCHPOBAHHBIM
pesloMIIEHHEM K (DOKYCY BOJIHOBOTO KpHUCTaJlIa / HyJI€BOMY LIEHTPY, OTHOMY U TOMY
kK€ JUIsl TaJaKTUKA W JUIsi XpOMOCOMBI. PereHepauusi 3aBHUCUT OT MpPaBWIBHOU
BOJIHOBOU OITHKH XPOMOCOMBI JUIsl €€ AOCTYIa K KBAHTOBOM HENOKAIbHOCTH.

CkansipHas / cTosyasi BOJHA HMHHUIIMUPYETCS TPUITEPHBIM CUTHAJIOM
KOI€PEHTHON WMITYyJIbCHOM TPUPOABL, COOTBETCTBYIOIIMM pa3Mepy pe30oHaTopa.
[ToguepkHy: ckamsipHas BOJHA AHHYJIUPYET J1OOOW BHEITHWUW JIMHEWHBIM CHUTHA,
KOrJIa MUK BIEPEA-UAYIICH BOJHBI aHHYJIUPYETCS BIIAAWHOW TOW K€ BOJHBI, KOTJa
9Ta BOJHA OTpa)kaeTcsi oOpaTHo Ha ceOs. [lpu HaMMYUU IIUTENBHOTO KOT€PEHTHOTO
CUTHAJIA, CKaJIsIpHasi / CTOsias BOJHA MAaCHITAOUPYyeTCs, TaK YTO KaXKIbIi CETMEHT
CTOSUEH BOJHBI CaM CTAaHOBHUTCS CTOSIYEM BOJHOW — C MacmTaOMpOBaHUEM
OJTHOBPEMEHHO B CTOPOHY MAaKpO- U MUKPOU3MEpPEHUH, 710 0ECKOHEUYHOCTH. Takum
oOpaszom, dopmupyeTcs AuGpakIMOHHAS pEmETKAa CTOSYeH BOJHBI, KOTOpas
MpeACTaBsieT co00 OyKBaJIBHO BOJHOBOW KPUCTANII C MPETOMJIECHUEM K CBOEMY
HyneBoMy TieHTpY / ¢dokycy.  IlpenomiieHne W3MEHSET YacTOTy BXOISIIETO
BHEIIIHETO JIMHEHHOTO CUTHala, MOCKOJIbKY KaXIblii CErMEHT MacITaOMpOBAHHOM
CTOSIY€I BOJIHBI UMEET CBOIO COOCTBEHHYIO PE30HAHCHYIO YaCTOTY, OT raJlaKTUYECKUX

10 cy0aTOMapHbIX pa3MEPOB.
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Bonee Toro, npenomieHne MEHSET XapakTep BXOASIIETO BHEITHETO JIMHEHHOTO
curHaja. BHemHUN JUHEWHBIM CUTHAN ONpeAe’EHHON YacTOThl MpeolOpaszyercsl B
rojorpaMyecKuid CUTHaJl, HMMEIOIIMI BHYTpU ce0s OE3KOHEUYHOE KOJIMYECTBO
4acTOT, YaCTUIl U TOJed (HyJeBOW CHUTHal HyJeBoro moiis). Takum oOpaszowm,
OuorosiorpaMMa — 3TO HE U300paKeHHE, a CTPYKTYPHOE Ka4eCTBO curHaia. MeHHO
MO3TOMY TroJIOTrpaUUECKUil CUTHAT HEJb3sl OMUCATh B TEPMUHAX KAKOW-TO YaCTOTHI
WJIM KaKOM-TO YaCTUIIbl. ITUM OOBSICHSIETCS CIIOCOOHOCTh TUMPAKITMOHHON PEIIETKH
CTOSIYEH BOJIHBI MepeiaBaTh HHPOPMAIUIO TUCTAHIIMOHHO M MTHOBEHHO HE3aBHUCHUMO
OT BpEeMEHHM W mpocTpaHcTBa. llepemadya wmHpoOpMaMu MPOUCXOJUT HE Uepes
KOHKPETHBIM JIMHEHHBIH CUTHAI (C €ro OompeAciEéHHOW YacTOTOM), a MOCPEICTBOM
KBaHTOBOUW HEJIOKAJIbBHOCTH, Ha PACCTOSSHUM M MTrHOBeHHO. llepemada mubopmanuu
OCYIIECTBIISICTCS MYTEM MIPEIOMIICHUS (BOJTHOBOM ONTHKH ) B BOTHOBOM KpHCTAILIE.

CornacHo crnenctBuio rojorpadpudeckoro npuniuna (© a-p Upuna Llesaps,
2012 r.), ecnu BCeJE€HHAs HaXOAUTCA LIEJTMKOM B KaXJI0M CBO€M MaTpUYHOM TOUKE, TO
KaX7asi MaTpUyHas TOYKa HE MPOCTO OTJIMYAeTCA OT 000N Apyrod MaTpUUHON
TOYKH, HO SIBJIsIeTCsl yHUKanbHOW. To ecTh, Kaxkmas Ouorosorpamma / BOJHOBas
MaTpHIIA SIBISIETCS OJHOBPEMEHHO HEJIOKAJIbHOM M YHUKAJIbHOW. [[aHHOE ciencTBre
roJiorpa@uyeckoro MNPHHIUIIA HE TNOAMaéTcsl OOBSICHEHHUIO B TOJIOTpadUUECKOM
Teopun (pakrtanoB. HWMHbIMU croBaMHu, (QpakTanbl (CAMOTOXKIECTBEHHOCTh 4YacTei
ronorpadpudeckoro memoro B Teopun (paktanoBll) He Moryr o00BACHUTH
YHUKaNbHOCTE OuorosorpamMm(®. MuHeMu croBamu, Teopus (pakTagoB HE MOXKET
OOBSACHUTH, KakK (pakTagbl MOTYT OBUIb OJHOBPEMEHHO HEJIOKAJIbHBIMU U
YHUKaQJIbHBIMHU.

Kaxnas Owuoronorpamma oTiIHYaeTcs OT JIHOOOM Jpyrodl OHOrosorpamMmebl
CBOMM YHUKQJIbHBIM KOAOM MPEJIIOMJIEHUS MO HAMPABICHUIO K €IMHOMY HYJIEBOMY
1eHTpy / GoKycy [HyJIEeBOTO MO WM KBAHTOBOW HEJIOKAIBHOCTH |, OTHOMY U TOMY
XK€ 11 XPOMOCOMBI M TaJakKTUKU. Eciam y Hac ecTb JBE KONMWM OJHOW M TOM XKe
HEJIOKAJIbHOM  YHUKAJIbHOW  BOJIHOBOM MATpHIBI, Mbl MOXEM I[E€penaBaTh

I/IH(I)OpMaHI/IIO AUCTAHOWMOHHO M MIHOBCHHO MCKAY OTHMHU JABYMA KOIIMAMH, IIOTOMY
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YTO, B KBAHTOBOW HEJIOKATBbHOCTH, OHU COCTABIISAIOT €MHOE CUCTEMAaTUYECKOE LIETI0e.
3TO -- KBAHTOBBI OMOMHTEPHET NEPBOM CTENEHH.

buonHTEepHET BTOPOW CTEMEHH NPOUCXOJUT MEXKIY IBYMS YHHKAIbHBIMH
OoworonorpaMMaMyd / BOJHOBBIMH MaTpHUIIAaMH, KaK, HalpuMmep, Iepeaada
Mopdosiornyecko  UHPOpPMAIUU  MEXKIYy JABYyMSI OHOJIOTHYECKHMMHU  BHJIAMHU.
[TockonbKy Kakaasi yHUKajdbHas OuoroiiorpamMma / BOJIHOBash MaTpHUIla UMEET CBOM
YHUKAJIBHBIA KOJ TPEJIOMJICHHS, OHH 3aIUIICHBI OT CIIOHTAHHOTO HAPYIICHUS HX
BOJHOBOW ONTHKH, W WX ToMmeocTa3 crabmieH. UtoObl mepesamucath 3TOT
YHUKaJIBHBIH KOJ TpesomiicHus (pedpakiuu), OMOMHTEPHET BTOPOW CTCIICHU
UCTIONB3YeT KOJ CTPYKTYpHOW mepe3amucu. Koja CTpyKTypHOH mepe3amuc -- 3TO
reaepaTop ¢GopMbl Kak TakoBoi. OnuH TeHepaTop ¢opMbl Oyner mepenaBaTh
MHPOPMAIMIO YIAIEHHO W MTHOBEHHO JIpYroMy TeHepaTopy (opmbl, eciu OHU
CTPYKTYPHO MJIEHTUYHBL. TO ecThb, 4TOOBI mepenaTh WHGOPMAIMI0 MEXIY IBYMS
YHUKAJIbHBIMH OHOTOJIOTpaMMaMu / BOJHOBBIMM MAaTpULIAMHU, HaM HEOOXOJIUMO
UCIIOJIb30BaTh OJMH W TOT K€ KOJ| CTPYKTYpPHOW IMepe3anucu Ha 00euX U3 HHX.
CTpyKTypHBIM KOJl TIEpe3almucu — OTO CTOosiuas BOJHA Kak TakoBas, KOTopas
OXBaThIBAaET 00€ ATH YHHUKaJIbHBIC BOJHOBBIE MaTpuilbl / Ouworomorpammbl. Kon
CTPYKTYpPHOU TIEPE3anucH SIBISETCS 0a30BBIM / OCHOBOIIOJIAraronuM KojoM. JIro0oi

YHUKAJIBHBIA KOJT pe(PpakIiuu SBISIETCS MOYJISIITUEl 6a30BOro Koja pedpakiium.

Yactp Bropas: IIpubGopsl Ouorosiorpagpum i BOCCTAHOBJICHHS
BOJIHOBOI ONITHKH XPOMOCOM KAaK OHOreHeTH4YecKasi 0e301acHOCTh

Mos xommanuss Wave Genome LLC sBaseTcss MUOHEPOM BBIBEJCHHS Tak
Ha3bIBaeMbIX "MenunumHcknx kpoBaTei" (Medbed) Ha MUPOBOI PHIHOK, M THOHEPOM
co3naHus "MEIUIIMHCKUX KpoBaTel'" Ha ocHOBe Omoromorpaduu, TO €CTh, BOJIHOBOUH
ONTHUKHU CTOSYMX BOJMH. Ha maHHBIE MOMEHT, MeauimHCKass KpoBaTh Capkodar PA
SBJISIETCS. €IMHCTBEHHBIM NMPUOOPOM Ha MHUPOBOM DPBIHKE, PabOTaIONIMM Ha OCHOBE

ouoronorpaduu.
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bazoBas monens Capkodara PA — 3to I'enepatop @opmbl, COCTOSIIINMN U3 ABYX
OJIMHAKOBBIX BOTHYTBIX JIMH3 C 3€pKAJIbHON MOBEPXHOCTHIO, JUIsl CO3aHUS CKaJISIPHOU
/ cTOsYed BOJIHBI MOCPEICTBOM KOT€PEHTHOIO CcHUrHaja 3ejiéHoro jiazepa. [lomnas
mozenb Capkodara PA mpenocrtaBiseT Tak xe OMOTONOrpa@uUecKyro anTeky, TO
€CTh, J00aBisieT Ouorosorpaguueckue MOAYISIUM K IU(PPAKIIMOHHON pemETKe
ckansgpHoi BoHbI 6azoBoro Capkodara PA. Capkodar PA cozmaér onpenenéunyio
BOJIHOBYIO ONTHKY C TIpeJIOMJIEHHMEM K HyJeBOMY LeHTpy / ¢oKycy B
TU(GpPaKIMOHHOW pEIIETKEe CKaJspHOW BOJIHBI (BOJIHOBAsl KpUCTaNIMYECKas cpena
WK BoJIHOBOM kpuctaii, © nokrop Upuna Llesaps, 1985) ¢ nienbio BoccTaHOBICHUS
KOT€PEHTHOCTH  KUIAKOKPUCTAIUIMYECKONM Cpellbl  XpOMOCOM, Kak CJEACTBHS
BOCCTAHOBJICHUSI KOT€PEHTHOCTH BOJHOBOM KPUCTAJUIMYECKOM Cpeabl XpoMOcoM. To
ecTh, B pe3ynbrare mnpouenypbl Ha Capkodare PA, ucnpaBisitoTcst CTpyKTypHbIE
HapyIIeHUS XPOMOCOM KJIMEHTa, OCHOBBIBAsICh Ha (PyHIaMEHTAJIbHOW TEOpPUU
BOJIHOBOHM oNTUKH B xpoMocomax Upunsl Llezaps. buoronorpaduueckoe nedenue B
Capkodare PA 3akitouaercs, B Hayase, CO3/[aHUM BOJIHOBOTO KpHUCTaJlIa, a, 3aTeM, B
KaJIMOPOBKE / MOIYJIAIIMU €T0 pedpakiiny / IPEIOMIICHHUS.

CkansipHass BOJIHA HWHHUIUUPYETCS TPUITEPHBIM CUTHAJIOM KOTE€PEHTHOM
UMITYJIbCHOW TpHUpOABl (J1a3ep, CIOCOOHBIM K PaCHIMPEHUIO), COOTBETCTBYIOIIUM
pasMepy pe3oHaTtopa, TO €CTb, pa3Mepy ABYyX BOrHyThIXx JnH3 Capkodara PA.
NuauBuayanbaas 6uoronorpaduueckas MOAYSAINS TPOBOAUTCS ModTanHo. [lepBoiii
sTan obecrmeunBaeTcsi caMuM TpucyTcTBueMm kimeHta B Capkodare PA. Bropoit
sTan obecreynBaerca (1) HCHOIB30BAaHMEM JETCKOM OHMOroiorpaMMbl KIHEHTA,
3aMMCaHHON Ja3epoM ¢ JeTcKor (poTorpadum kimenTa (GMoroiorpaMMma-napaanrma),
1 (2) ucnonb3oBaHueM OrorosorpadUuecKoii anteku, kotopas BBoauTcs B Capkodar
PA dgepes ayano u Buzjeo (aitiibl, a TaKKe C MOMOIIBIO dJIEKTPETHBIX alllJINKaTOPOB
(TakXke WM3BECTHBIX KaK «ICU-TEHEpaTopb»). Bc€ 3T0 -- MoaymsTophl KoOAa
pedpakuu / Ouoronorpaduyeckue MoayiasATOphl. buoronorpaduueckas amnreka

BKJIIOYaeT B ce0s OMOrojiorpaMMbl CTBOJOBBIX KJIETOK, Ouorosorpaduyeckue
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MOJYJIATOPl ~ UMMYHHOW  CUCTEMBl M pa3lM4yHble  JPYyrde€  MOIYJIH
OouoronorpaduuecKoi anTeKH.

Jlazepom nns Capkodara PA sBasieTcss 0AHOYACTOTHBIA MMITYJIBCHBINA JIa3ep
DPSS ISLI (Diode Pumped Solid State Impulse Single Line Illuminator), koTopsiii
IIPEIHA3HAYEH [UId CO3JaHUs 3aMKHYTOM MOHOXPOMAaTHYECKOM CBETOBOW CpPEBI
MEXy KOHIIEHTPATOpaMH CTOSUEH BOJHBI, 3aMKHYTBIMH B (POKYCE€ HA OCH KaIlCYJIbl.
Kancyna Capkodara PA coctouT u3 AByX TOYHO WM WUJEHTUYHO OTKATHMOPOBAHHBIX
BOTHYTBIX JIMH3, TOKPBITBIX CErMEHTUPOBAHHBIM 3epKajoM. KIMEeHT JeXuT Ha
MEJUIIMHCKON KPOBATHU MEXIY ITUMU ABYMsSI BOTHYTHIMHU JIMH3aMH. DOKYC TOJOBBI
KJIMEHTa HaXOAUTCs B OKyce JUH3bI-perunuenta. Mdokyc JIUH3bI-TOHOpA SBISETCS
doxycoM TudpaKkIIMOHHON PEETKHU CTOSYEH BOJIHBI, TEHEPUPYEMOH JIa3EPOM.

B Capxodare PA kon mpenomieHHs UCHONAb3YETCS JUIsl TUCTAHLIMOHHOW U
MTHOBEHHOW mepenayu Ouorojorpadudeckoit (GapMmareBTUKA MEXAY HYJIEBBIMU
neHTpamu / pokycamu 1ByX BOrHYTHIX JIMH3 Capkodara PA, mockoiabky 00€ JTUH3BI
(IMH3a-OHOp M JIMH3A-PELMITUEHT) OTKAJIUOpPOBAaHBI UACHTHUYHO JPYr C APYTOM.
[ToguepkHy, OMOMHTEPHET BTOPOM CTETNEHHW OOECIIEYHMBACTCS WHTEPHETOM IIEPBOM
CTETIeHH, MOCKOJIbKY Ouoroyiorpaduueckas anreka CTpOro WHAMBUAYaTU3UPOBAHA,
TO €CThb, MOJYJIUPYETCS JETCKOW OuorojiorpaMmon KineHTta (OHMOrojgorpaMMoii-
napagurmoii). Mrtak, kommoHeHTaMu JedeHus sBistorcs: (1) audpakmuoHHas
peméTka CKaIsApHOM / cTosiuei BOJHBI; (2) yHHKaIbHas OMOToJIorpaMMa-mapagurma
kiuenTa; (3) nudposas buoronorpaduyueckas anreka.

Taxum 00pa3oM, KIMEHT HE MOABEPraeTcsl HEMOCPEICTBEHHOMY BO3JIEHCTBUIO
nazepa. IlomuMo cooOpakeHuit 0€30MacHOCTH, OCHOBHOH IPHYMHOW SIBISCTCS
MOJIYYCHHE KaK MOXHO OoJiee MIOTHOW NUQPPAKIIMOHHOU PEHMIETKA CTOSYEH BOJHBI,
YTO JOCTHUTAETCS 3a CUET IMOCIIEeIOBATENIBHBIX 3TarnoB uHBOIonnu B Capkodare PA.
WNuBomonust uaer moldTanHo. IlepBhIM I1IaroM HHBOJIOLUU SIBJISETCS CO3JAHUE
TU(PpaKIMOHHON PEMIETKU CKaJIpPHOM BOJIHBI B JIMH3€-IOHOpE. BTOpbhM mIarom
WHBOJIIOIMYU SIBIIAETCS Tepefadya AUPPAKIMOHHOMW PEMIETKH CKaISPHBIX BOJIH OT

JIMH3bI-IOHOPA K JIMH3E-pelunueHTy. llepenadya mpoucxoaut moroMy, 4To JIMH3a-
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JOHOP W JIMH3Aa-pELUNUEHT WJeHTUYHbl. Ilepemauy oOnerdaer TOT (hakT, YTO
BOTHYTBIE JIMH3bl UMEIOT 3€pKajbHbIC NMOBEPXHOCTU. TpETUH LIar WHBOJIIOLHUU —
KOHLEHTPUPOBAHHOE BOCCO3[aHUE JU(PPAKIUOHHOW PEIIETKA CTOSAYEHd BOJHBI B
JIMH3E-PELUIIUEHTE. Yersépras cragus UHBOIIOLIUMM — OTO  Heperaya
KOHIICHTPUPOBAHHOM TU(DPaKIIMOHHON PEMIETKH CTOSIYE€H BOJHBI OOPATHO OT JIMH3BI-
pEeLUIUEeHTa K JIMH3E-I0HOpY, 10 OeckoHeyHocTu. Takum oOGpa3zom, MHBOJIIOLUUS —
ATO YBEJIMYEHHUE MIIOTHOCTH (MacmTabupoBaHus) Ju(PaKkKIIMOHHON PEIETKH CTOsTueH

BOJIHBI C IMMOCJICAYIOIIUM YBCIMYCHUCM TOYHOCTHU IMPCIIOMIICHUA.
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