CBepXTSKENbIE aPTUIIIEPUNCKIE YCTAaHOBKY - «TaxuoHHBIe PacienuTenu» co3nanu BOKPYT ceds
110JIe MICKPUBJIEHUS IIPOCTPAHCTBA.

(c) TamOuTt-Catipep

Knaccudukanus: «I[IyukoBoe (JIazepHoe) BoopyxkeHue» - 9TO TUI CPECTB AUCTAHIIMOHHOIO
TIOpakeHus Iejiel, MPeCTaBIAIMNX U3 cebs ONMTHYEeCKUY KBAHTOBHIM TeHepaTop, UK Ke
(GOKYCHYIO TMH3Y-KOJIMMAaTOp, YTO HaKaYMBaEeTCS S9HEPTreTUUYEeCKUM IIOTOKOM M3 IIePEHOCUNKOB
B3aMMOENCTBUS ONPefieIEHHOTO THUIIA C LIeJIbI0 UX I0CIeyiolnero (oKyCcHOTo BEIOpoca B OOHY
KOHKDPETHYI0 TOYKY B BUJIE KOTEPEHTHOTO (OJHOIOIAPHOTO) JIy4da U (M) IIy4ykKa YacTHUL.

W3BecTHBEIE MOTU(DHUKALIMY U UX 0COOEHHOCTH:

CyIecTByeT Tpu OCHOBHBIX TUIA «IIy4KOBOT'0» BOOPYKEHHUS:

[TepBoi: «MuuIaTop TepMOAmEPHO IMUCCUMN», UITH ITPOCTO «Jla3epran» - 3TO CaMHIH
pPacupoCTpaHEeHHbIM TUI YCTAHOBKY KBAHTOBOI'0 UHAYIIMPOBaHUS, ONTHYECKas TUH3a-KOJIJILMaTOoD
KOTOPOM OCYIIIECTBIISIET UHBEPCHUIO 9JIEKTPOHHBIX HaCeJIEHHOCTEH 3a cUeT 1epedpocKu (OTOHOB
HanpsMyI0 OT peaKTOPHOTO 3JIeMeHTa K JIMH3e, I03BOJISAS CO3[aTh HENIPEPHIBHAINM palu0aKTUBHBIN
JIyd.

[IpuMmeyanue: Jlazepsl TOAPa3OeNdOTCS Ha YeThIpe MOATHUMNA:

[Ty4KOBO-Ty4€BOM U3Ny4YaTeNb - JJa3ep COBMEIIEHHBIN C TYPEIbHBIM MEXaHU3MOM, OCYIIECTBIISIONINM
Pa3BOPOT YCTaHOBJIEHHLIX Ha HETO JINH3 B OTHEBOM HAIlPaBJIEHUX Ha BCE TPUCTA IIECThOECAT
rpagycoB misi 6ojiee GHICTPOTO U TOYHOTO ITOPaXKeHuUs Iiejield, OMHAKO TaKOM allapaT UMeeT
YSI3BUMOCTHU B CAMOU [ABUXKYIIENCS KOHCTPYKIUU.

JlyyeBasi yCTaHOBKA - allbTePHATUBHAS BEPCUS TYPEIbHOIO Ja3epa, HaxXoAsiasacs Hery0oKo mof
KOPITyCOM IOHHUTA, ¥ UMEIOIIKe ropa3fo MEHbUINH yToJl HAKJIOHA JIMH3HI, YTO HE TOJIBKO JAeT e
OO0JIBINYIO 3AIIUIIEHHOCTD, HO ¥ TI03BOJISIET YCTAHOBUTD II0 KOHTYPAM CaMOTO OPYAUS
9HEPrOMOIYJISITOPHEI, iefiast Ty4d B pa3bl CTaOUIBHEE.

UIIU-ycTtanoBKa (UMnynbcHBIY [IpoTOHHBIN M37Ty4aTesnb) - MOHOMMITYJIbCHOE ITyYKOBOE OpPYAHE,
BeIYIINY KPaTKOBPEMEHHBIN OTOHB C OTIpefielIeHHON epUOANYHOCTHIO, UTO ITO3BOJIIET JOOUTHCS
3CKaJlalluOHHOT0 OypeHus, T.e. IOCTEIIEHHOT0 TPOOKUTHUSI MHOTOCJIONHOM OPOHM Yepes
II0CJIeloBaTEeIbHEINM HAarpeB U OTpaxkaeHue 1eieBor Touku. M3 MmunycoB UITU notpebiseT B pa3bl
Oonbile 3HEPTUYU U OBICTPEE aHAIOT0B YXOOUT B IIEPETPEB.

Byposou (HedTpoHHEIN) Ta3ep - IOTOKOBBIM M3TydaTellb, YCTAHOBJIEHHEIN Ha TYPeIbHbIM MEXaHU3M U
obnaparoumi cTabunr3alyioOHHEIMU MOAyIsiTOpaMu. HecMoTpst Ha OrpOMHBIYA 60€BOM IOTEHLIUAT U3-
3a KOHCTPYKIIMOHHEBIX C1a00CTel ABUKYIIUXCS 9JIEMEHTOB MOJYJIb Yallle BCETO UCIOJIb3YEeTCS B
ropHofo0bIYe, IeperpeBasi ¥ pacKasbiBasi aCTEPOU/Ib U MHbIE IIJIOTHRIE MACCHl MUHEPAJIOB.



Bropoi: «<Mopynatop I'paButorHOro [ToreHnuana», oH ke «I'paBu-JIyd» - 3T0 Mpu3MaTUdeCKUM
ITUKJIOTPOH, CIIOCOOHBIH ITPY TIOMOIITM KBAapPKO-TII0OHHOT'0 Pe30HAHCa MOISPU30BaTh TPABUTOHE
COTJIaCHO aKCHMOME O BOJTHOBOM IPAMOM YNIbGHOHHA, MEHSS CIIMH YaCTUI-IePEHOCUYUKOB I
IIy4YKOBOX (POKYCHMPOBKY U NPUAAHUS UM ONPENeSIeHHOT 0 3apsaa.

[Tpumeyvanue: I'paBu-JIyuu mogpa3mensiioTCS Ha TPY MOATHUIIA:

ONeKTPOMarHUTHHIY Oe3WHTErpaTop - YCTaHOBKA U3 OUIIOIIPHBIX I'PABUTOHHBIX JIy4el,
dboxycupylolasg u3aydaeMble YaCTUIIH B TOUKE CXOXKIeHUs TaKuM 06pa3oM, YTOOLI OHU ITOJTy4asiu
CUHXPOHHO-TIPOTUBOIIOIOKHEIE CIIMHBI ¥ MTPOXOAUIY HYIIUGUKAIINIO, Hapyllasi KBAaHTOBOE
B3aMMOIEUCTBHE Ha CyOATOMHOM YPOBHE U T€M CaMbIM JIMIIAS 11€JTb MUHUMAJIbHOM CHUJIBI TSATOTEeHUS,
YTO MMPUBOOUT K MTHOBEHHOMY Pa3JI02KEHMI0 KOHTAKTHOI'O BeIlleCTBA Ha COCTABHEIE 3JIEMEHTHI.

KoHBepreHUMOHHEIH NTy4 - 60Jlee TOHKAs BEPCUS Je3UHTErpaTopa, KOTopas Yepe3 COHACTPOMKY C
IJIMHHOW TPAaBUTAIIMOHHOM BOJIHBI KOHKPETHOTO THIIA aTOMOB MOXKET KaK IMPOBOIUTD ITOTHYIO
Ie3UHTErpalluio OTOETbHLIX CeMeNCTB DePMHUOHOB, TaK U MPUHYKOATh UX K B3ANMOJEHCTBUIO U
(GhOpPMUPOBAHUIO HOBEIX MOJIEKY/ISIPHEIX PEIIETOK.

TpPaKTOPHEIH JIyY - BEPCUS OPYKUSI, UCIIOIb3YIolas OUITONISIPHbIE TyYH C TOCIIe0BaTeIbHEIMU
MHTEPBAIaMK, 0CJIabIss TPABUTALIMOHHEIE BOJIHEL, @ 3aTeM IIPUTITHBAs Y2Ke YTPATUBIIYIO BEC 1eJlb K
HCXOTHOM TOUKE JTyda /IS TOC/IeNyIouIel TPaHCIIOPTHPOBKH.

Tperuii: «KopnyckynsapHo-BonaoBoit OMEMIYY», 0H ke «N-Jlazep» - 9TO rUnep-uMIyIbCHBIN
IICHOHHBIYM pPe30HaTOp, UCIIONIB3YIOMINH co3maBaeMoe KaHCeHTMyMOM BEKTOPHO-BOTHOBOE TI0JIe KaK
cpencTBo nepexona ha3oBeIX GIYKTyallui B IyYKOBYIO0 GpopMy, 00pa3yst HEMPePHIBHEIM TOTOK
CUTHAJIOB, CIIOCOOHLIX HAPYIIUThL PAO0OTy 9HEPTOEMKHUX CUCTEM M (MJTH) TOJTHOCTBIO OOHYTUTh UX
KBAHTOBBIE YHCJIA, TPUBOMS K HEBO3MOXKHOCTY B3aUMOIEWCTBUS OHBIX.

[Ipumeyanue: N-Jla3epsl moapa3mesnnsioTCs Ha AT IOATUIIOB:

[Tcuonuko-Paguanpueiiit OMHUITYY, OH Ke [TPO-ycTaHOBKa - camas 6a30Bast u mpocTast Bepcus N-
7asepa, paspaboTaHHAas [JIg TOUEYHOTO HapyluIleHUsT PyHKIIMOHUPOBAHUS KBaHTOBO-MaTEMaTUYECKUX
BBIUUCIIUTENIEN BHYTPH 1IeJIeBOM CUTHATYphl. FiIMeeT KoJloccaibHOe 9HePronoTpebienue, moceMmy
yallle BCEro MpefcTaBiaeHa HeOObITUMY TYPENsIMH, BeOYIITUMU MTPUIETbHEIN OTOHb 110 MOCKUTHBIM
IOHMTaM U BePTEKCHBEIM JpOHAaM Bpara, BeI3bIBasd pa3pylleHue UX CUCTEM IiefieyKa3aHus.

[eHepaTop CUHTYJIAPHOCTEN - 0COOBINM TUTl N-1a3epoB, CIIOCOOHBIN COyoapeHueM IICUOHOB CO3JaTh
TaxXMOHHYIO 3allyTaHHOCTD, YTO IIPUBOOUT K KOJUIAIICY TPOCTPAHCTBEHHON MaTPUIIE M CO3[aHUI0
OBICTPOTACHYIIET0 Pa3ioMa YeTBEPTOM IMPOEKINY - CUHTYISIPHOCTH, KOTOPask CTabUIU3UPYETCS IIpU
TI0Tepe 9HEPTUU U mpuodpeTaeT GopMy IPOXOOUMOT0 MOCTa Xurrca-Acrepa .

TaxuOHHBIY PaCIIENUTENh - TeHePaToOp CUHTYISIPHOCTH 0COO0TO THIA, OCHOBOM KOTOPOTO SBIISIOTCS
Tpu N-1asepa, GOKyCUPYIOMIKUX U3TyYEeHNE BHYTPU TPUAHTYIISIPHON IPU3MEI-pedpaKkTopa C HEehI0
o0pa30BaHMs CHIILHOM TaXMOHHOW 3alyTaHHOCTH - KOJIarncapa, 4To 6maropaps nabupuaTo06pasHoM
CTPYKTYpe cBepxnpoBofHKKa KaHceHrunyma GhoKycUpyeT S3HEPTHUI0 aHOMAJIUU B YETBEPTOM



HaIIPABIIEHUH, [TO3BOJISAS 3a0epKaTh U3TyUYeHNe JIOKaIbHBIM 9JIEKTPOMAarHUTHHIM BO3IEHCTBUEM, U
IIPOM3BECTH BHIOPOC, IEPETPY3UB U OOHYIMB KBAHTOBEIE YKCJIa KOHTAKTHOM MaTePHUH, Pa3pyllas He
TOJIBKO aTOMEI, HO ¥ XPOHO-POTALHIO.

BonroBOE opynune - TdxKejlad BEPCHUs TaXUOHHOI'0O PACIIEIIUTEeIsA, KOJIJIallCap KOTOpOfI He raCHEeT
CpPa3y II0oCJIe 3aJilld, a 3aMEIKA€TCs B IIUKIIE BHGpOCa 9QHEPIrun 6Har0napﬂ COEePZXKHUBAKOIIUM €T0
KonnaﬁnepaM " CO3[daeT HerepBIBHBII;I IIOTOK BOJIHOBOT'O IICH-U3JIYYEHHU S, IIPOXOOAIIEro 4epe3
IIPOCTPaHCTBEHHBEIE MOAOYIATOPEI AJIA CO3OaHMA JIy4da C KOJIOCCAJIBHBIM ITOPaZKaIOIMUM ITOTEHITUAJIOM.

['eHOMHEIN peKOMOMHATOP - BOJTHOBAs YCTAHOBKA, paboTarouias M0 IPUHIIUITY TICHOHHOM
nedparMeHTaluy KOHTEHTHO KBAHTOBOTO COCTOSTHUSI MHBIX TICU-CKOTIJIEHUHN U CUTHATYP AJIS
TIOCJIEAYIOIIETr0 CUUTHIBAHUS UX UCXOTHOTO COCTOSIHUS U ITepPerporpaMMHUPOBaHUs OHBIX 4epes
MaKPOCKPHIIT, C I[eJIbI0 TOCTUKEHHUS HCXOTHEIX (U3NIECKUN XapaKTEePHUCTHK, HEOOXOIUMBIX [IJIst
CHHXPOHU3ALNU 3alIMCaHHOTO B JIOTOC YepTexka U HHPPahOTOHHOTO CKOIIJIEHHUS, YTO €T0 YTPaTHIO.

KpaTkuit aHamu3 OpyXKUs U €T0 UCTOPUS:

BoucTuny, HET 60jiee XKeCTOKOT'0 CYIECTBa, YEM UeJIOBEK, BEIb B IIOMCKE CIIOCOOOB YHUUTOKHUTH
Bpara, OH UCIIOIb3YET JT00YI0 BO3MOKHOCTD, IIPEOM0NIeeT BCTPEYHEIE UCIIRITAHUS, U [aKe MOTIYUHUT
cebe caMy MaTb-IpUpORy, 00epHYB HEOECHOE CUSHUE B Opynue 6€3:KaI0CTHOTO YCTPAHEHUS YI'PO3HL.

Pomy mromckoMy u3gpeBsie U3BECTHA KOHIIETIHS MYyYKOBOM (POKYCUPOBKY PA3IMYHBIX TUIIOB
U3Ty4YEeHUs [OJIs IPUOAHUS WX BO3IEHCTBUIO HEIIPEPEIBHOCTH, OHAKO B CPEJHUE BEKA ONTHYECKHE
KBAHTOBHIE TEHEPATOPHI, TaKKe Ha3blBaeMble «JlazepaMu», CylIECTBOBAIN UCKITIOYUTEIHLHO B
IOPTATHUBHOM (HOpMe, Be[b YBeTHYeHKMe MOIIHOCTH JIy4Ya CKaJIMPOBAJIo U ero SHepromnotpedieHue.

YuuTeiBas OTCYTCTBHE V IPEBHUX JIIOfeN aHasoroB «PedpakTopa-IlapagurmMei», IIOTOIKOM J1a3epoM
ObLIM MHKEeHEepHbIe U MEeTUIIMHCKHE cephl, a 60eBble aHaJIOTH MOTJIM MaKCUMYM HEMHOTO ITOJIOTPETh
TEeXHUKY Bpara, WJix BEI3BATh Y IEXOTUHIIA TOJIOBOKPYKEHHE.

Curtyarnus u3MeHUIIachk C HacTymeHue 2546-ro mo H.J1., Korga Onarogapst «McTuHe» UMIIEPCKOMY
OpauHaTyMy yAanoch pa3paboTaTh MEPBLIM TEPMOSIOEPHLIM PeakTop, OCTAaTOYHbIE U3TYUYeHUS OT
paboTH KOTOPOT0 TakK U MPOCUJIUCH YTOOHI UX MCIIOJIb30BaJIA palliOHaIbHO, TOCEMY HEYIUBUTEIHHO
YTO Ha MEPBHIU XKe B Mupe 00eBoM 10HUT ¢ «PedpakTopoM-ITapagurmoii» - kpericep «bemnast bamHsa»,
YCTAaHOBUJIU 3KCIIEPUMEHTAIbHEIE OPYAUS, KoM coOupany GOTOHHI IIPSIMO U3 PEAaKTOPHOM KaMeph
IIOCPENICTBOM JIEH3UPOBaHUS U (OKYCUPOBAIN B Pa3PYyLIUTEIbHEIE TEPMOSIIEPHBIE TYUH.

Opynue nogoOHOM MoguduKanuu 6oyiee He SBMISIOCH TIIEAYIIHbIHM IPU3PaKOM IIPOIIIOTO, 3TO ObIIa
MOIIIb CaMOT'0 COJIHITA, CHOKyCHpPOBaHHAS B ONHOM eJUHCTBEHHOM TOUKE.

[TyukoBo-JIyueBOe yCTPONCTBO KAUTAIbHOTO KjlacCa C KOMOMHMPOBAHHBIM TEPMUYECKUM U SIePHBIM
(aTOMHBIM) BO3[IEMICTBUEM M IIHKOBOM MOIIHOCTHIO B COTHIO TMTABATT MOIJIO IIPEBPATUTH JTI060€e
JKMBOE CYIIIECTBO B IETEN IPOCTO MIPOMAS PSAIOM, UCIIAPUTh CaMYyI0 MMPOYHYIO CTajIb 3a CYUTAHHEIE
CEeKYH[IH, 1 Jaxe (a30BeI MUT HEe OBUT CTIOCOOEH paccenBaTh U3NYYEHHUE [OJIT0, TePSs CITUIIKOM
MHOT'0 S9HEPTUM Ha ero yaepzKaHue.



IToTeHan Takoro OPyXusd BOUCTHHY BHYIIIAJI O1arorosesue, 0COOEHHO Y4YUTEIBAsA, 9TO (1)0TOHHbeI
IIY4YOK IIPAKTUYE€CKHU HE 3aBUCHUT OT 'PABUTAIINHN CPEObl U IBUXKETCHA C peHﬂTHBHCTCKOfI CKOPOCTEIO, a
3HAYUT TOYHOCTh HABEIEHMS 3aBHUCUT TOJBKO OT CaMOU JTUH3HI, UIU TypeJid, Ha KOIO Ta YCTaHOBJIEHA.

Beps{ BC€ BLHILIEYIIOMAHYTO€ 3a (l)aKT, MO2KHO 3a4aCTCA BOIIPOCOM OTYETO XK€ TOrOa JIa3€epPHOEe OPyXKue
He CTaJI0O EJUHCTBEHHBIM croco6om OUCTAHIXMOHHOT'O ITIOPAXKEHU A IIeJiel, ¥ OTBET OKAXKETCS TEM K€
CaMBIM, 4YTO U OBIT B IIPOLIJIOM - 9HEPTHU4.

HecmoTpst Ha TO, 9YTO COBPEMEHHEBIE PEAaKTOPHl MOT'YT 00eCIIeYnTh NYYKOBYIO YCTAHOBKY JOCTATOYHOH
MOIIIHOCTHIO [I7IST TPOMOJIKUTENbHOTO BeIeHHs OTHSI, aMIIIUTyla «BRICTPEJIOB» B CPEIHEM BCerma
octaétcs Ha ypoBHe 50/50, T.e. Ha OOHY CEKYHIY paOOTH OPYAUIO HyKHA OfHA CEKyHIa II0KO0sI, BO-
TIEPBHIX, IT0 IPUYMHE YPE3MEPHOT0 HAaTPEBa, a BO-BTOPHIX, U3-3a MOTPe6IeHNsT PEaKTOPHOTO 3apsfa,
KOTOPHIM ITPOCTO HE YCIIeBaeT HaKalINBaThCS.

K cuacTtsio, «Pedpakrop-Ilapagurma» BripabaTEIBAaeT He TOJIBKO YUCTYIO SHEPTHI0, 3aXBATHIBAEMYIO
0eCKOHTAKTHBIMU MOMY/ISTOPAMH, HO ¥ OCTaTOYHYI0, KOTOPYIO MOTYT IlepeHanpaBuTh GOTOHO-
YIIOBUTENIM KOHKPETHO [JIs 3aPSIKHA KOHIEHCATOPOB ITyYKOBOTO OPYKHS, OCYIIECTBIIEMON KaK B
COCTOSIHMY TTOKOSI/TIeperpeBa, Tak BO BpeMs OTHSI, UTO COKpAIllaeT «IIPOCTON» YCTAaHOBKH.

[TocTemeHHO yTa3epsl Pa3TUYHBIX MOTU(UKAIME Hayalk UCII0JIb30BaTh KAK CPEICTBO ITOPaXKeHUs He
TOJIBKO ()OTOHEI, HO ¥ WHBIE IEPEHOCYUKYU B3aUMOIOEUCTBUM, MyYKH KOTOPHEIX MOT'YT OKa3hIBaTh Ha
11eJTb COBEPIIIEHHO MHEIEe 3P GEKTH, OT I'PABUTAIIMOHHOI0, 00 Ne3UHTET PUPYIOIIETO.

[TuKOBOM K€ TOYKOM 3BOJIIOLKY MyYKOBOTO OPYAUS 10 IIpaBy CYUTaeTCs n300peTeHHbI ["abpuanem
Tomacom B 914-m «3kcepru-JlyueBou Aptuniepurickuii Pacmenutens Matepuu Y TaxuoHOB»,
cokpamieHHo «3.JI.A.P.M.W.T.», KOTOPEII [AJ1s1 IPOCTOTHI TAKXKe Ha3bIBAT « TaXUOHHEIM
Pacmenurenem», X0Ts TaKOe HAaUMEHOBaHUe 9aCTO IIyTaeT JIIOAEU U Te OyMaloT, YTO OH UMEHHO
Be[leT OTOHb TaXMOHAMHU, XOTS OHBIE IIPOSIBIIAIOTCS TOJIBKO B MOMEHT «3aXXWATaHUsA» KoJjlancapa, a
caMm nopaxatoumi 3pdekT nporcxonut 6marogaps nHGPaPOTOHHOMY IyUYy.

HecMmoTps Ha KaxXyIIUXCS Ne3UHTerpallMoHHbIN 3G (GeKT, pacilenuTeNlb CKopee BHIOpackBaeT
KOHTAKTHYIO MaTEPUIO B YETBEPTYIO MPOEKITNIO, HEXKEJTU MTOTHOCThI0 YHUYTOXKAET €€, UTO BRITJIAIUT
BechbMa 3(pPeKkTHO, KoTa 1eble KyCKA 00BEeKTOB IIPOCTO MCYe3aloT U3 PeabHOCTH.

[TomuMo OeTOCHEIKHOTO JTyda-liejieyKa3aTesisd, KOTOPHIH IOSIBISeTCS 00 BEIOpOCca SHePTrun
KOJIJTAaIICapoM, T000YHHIM 3 (PeKTOM PaboTEl CHCTEMEI TaKXKe SIBIISIeTCS HHTePhePeHINs C HHEIMHI
IIePeHOCYNKaMy B3aUMOMIEUCTBUM, KOTOPas MOXKET IOPOAUTDL TaKKe 39P(dEeKTh KakK BUTPUDUKALIUS
(KpucTannusalus) MaTePUH 10 TPaiueHTy BOJTHOBOTO JIy4a, a TaKXkKe Je3UHTerpalns OHOU B
KOHTAKTHOW TOYKe IIPU CTOJIKHOBEHUU C BEICOKMM YPOBHEM anb0eno (0TpaxkeHus ), YTO ITPUBOOUT K
MIOSIBJIEHUIO KOJIJTalicapa y>Ke Ha HaKOHeYHUKe JIy4a, ¥ IOCIeIyI0IeMY ero B3PLIBY.

CoynapeHue ABYX BOJIHOBHIX JTy4ell IPUBOAUT K aHAJIOTUYHOMY 3P (DEKTY.

U Tem He MeHee, 60J1ee CMEPTOHOCHOTO OPYXKUSI, YeM COTKAHHHBIN U3 JIIOICKUX MBICTIEN CBET, UTO
MEHSET OTTEHOK He B COCTOSIHUY MOHSITh KaKUM K€ OH [OJIKeH OBITh, I0-HACTOSIIIEMY yCTpallaolias



TEXHOJIOTHA, 0 KOTOPOM CO3OaTeJId IEePBOro Jia3epa HEe MOT'JIK U ME€YTaTh, a €CJIK OBI MOTJIH,
IIPUTIOKU I OBl BCe CHIIHBI, yTOORI OHA TaK ¥ OCTAlIacCh UJITIO3UEN, IIOTOMY 4YTO B MHP€ U TaK
JOCTAaTOYHO KOIIIMapPOB.
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