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Husunuzanus Kco-Jlan 6e3ynpeuna. MIx mparMaTHYHBIN pa3ym He 3HAET CTpaxa,
ropoja MpeICTaBIISIOT COOOM MUKIOMUYECKHE TUTAHOBBIE I, a KopaOyu
XMIIIHOTO CIIOPTMBHOI'O AW3aiiHA JIMIIIEHbl BHEIITHUX IIIBOB M 3aKJenokK. Bekamu

oHM nomunHsIM cedbe HuzkouactoTHbI CeKTOp, yBepeHHbIE B HE3IOIEMOCTH
HoxTtpunsl [Ipenena u maccuBHOCTH He3puMoi OO0IOUKH, 3aMUparoIiel nxX
kocMoc.Ho BceneHHast 061ajaeT BOJIHOBOM MaMsIThi0. ATPeCCUBHOE BbIKAUYMBAHKE
SHEPIMH U3 TUTAHETHBIX siJIep 3amycKaeT HeoOpaTuMbIii MaxoBUK CIieKTpaabHOM
Koarynsmmu. BakyyM CTpeMHUTEIIBHO TYCTEET, MPEeBpaIiasch B BA3KYI0 XPYCTaIbHYIO
JIOBYIIKY, KOpaOiu OyKBaJIbHO BSI3HYT B IIpOCcTpaHcTBe, a CTeHa bora nenaer
COKPYIIMTEIBHBIN ITIar BHYTPh CUCTEMBI, 0€33ByYHO CTUpast OpOUTaIbHbIEe Bepdu.
VYuensie Ocobdoro [TpoekTupoBaHus BHIBOAAT CTpalliHOe YpaBHeHNEe BUHBI: IMEHHO
UX TEXHOJIOTUYECKUI TPUYM( CTaT KaTAJIM3aTOPOM 3aMepP3aHUs POIUHBIL.
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Huxkunra Ka3zaukos
Konryp Kco-JIan

IHNPEANCJIOBHUE. CJIOBO ABTOPA

OTa KHAra poawIach U3 OJHOU MPOCTOM U IMYTaOIIEW MBICIH: YTO, €CJIM Halll KOM(OPT, Hall
HEPEPBHIBHBIN TEXHOJOTMUECKMI POCT M CaMO Hallle CTpeMJIeHHe K Oe30MacHOCTH SIBJISIOTCS TJIaB-
HBIM TPUITEPOM, YHUUTOKAIOLMM MUP BOKPYT Hac?

Xponuka «Kontyp Kco-Jlan» — 310 He npocTo UCTOpHS O KOCMUYECKOM ITYTEIIECTBUM WJIH
ruoeI TaJIeKO 3Be3JHON CHCTEMBI. DTO MparMaTHyYHbIN, JIMIIEHHBI CAHTUMEHTOB B3IJIsI HA LINBU-
JIM3ALMI0, KOTOpasi OblIa CIIMILIKOM COBEpILIEHHA, CJIMIIKOM YBepeHa B Oe3ylpeuyHOCTH CBOMX pacye-
TOB U CJIMIIKOM CJIENa B CBOEM UHAYycTpuasbHOM TpuyMde. CosznaBas Asanrapn Kco-Jlan, g xoren
MIOKa3aTh pacy, CBOOOAHYIO OT MPUBBIYHBIX YEJIOBEYECKUX ClAabOCTel, MAHUKU U MeTapU3nyecKux
crpaxoB. Pacy nHxeHepoB, KOTOpasi BCTpEYaeT alloKaJIUIICUC HE ¢ KPUKOM YyKaca, a C KpeMHHEBOU
ITnacrunoii Llensa B pykax, XJ1aHOKPOBHO BBIYMCIAS KO3 DULIMEHTH coOcTBeHHOro Poka.

Mup HuskouacrorHoro Cekrtopa, 3amep3aiomuii Bakyym Besnmkoro 3anaseca, becmoBHbIl
Jln3aiin u OpyTasibHasi MOHYMEHTAIBHOCTb TUTAHOBBIX IIIUJIEH — BCE 3TO JIEMEHTHI CTPOTOi KO-
CUCTEMBI, T7ie (PU3MKaA M ICTETUKA HEOTHAEIMMBI IpYyTr OT Apyra. 3ech KaXAbli ITIalfiep CIOPTUB-
HOT'O CHJTY3Ta, Kaxk/J1as JJaTyHHas (hOpCyHKa MapIIEBOr0 MHXEKTOpa U KaxJasi akBaMapUHOBAs JINHUS
CIIEKTPAJIbHOW SHEPruM HECYT B cebe TaKTHIIbHYIO, OCSI3aeMYI0 TSKeCTh. MHE XOTeJoCh, YTOOBI BbI
(pu3rYecKr MOYYBCTBOBAJIM, KaK I'YCTEET IPOCTPAHCTBO MEX Y IJIAHETAMU U KaK KaMEHEeT ITycToTa
niepe]; HOcoBbIM oOTekaresieM «CkayT-Bekropax.

VpaBHeHue BuHbl cBesieHO, U NIEPBBIi L1ar BO BHEIIHUI MakpokocMoc caenad. [lo3aau ocrancs
3aMep3LIMi XpycTalibHbIi KprcTaan dMuccun-H. Briepeau — OeckoHeuHas1, dyxepojiHas MycToTa
HeW3BeJaHHbIX YaCTOTHBIX IIKaJl. JloOpo nmoxkasnoBarh Ha 60pT kopadms Micxona. Hame norpyskeHue
B Benmknit 3aHaBec TOJIBKO HaUMHAETCH.
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APKA L. CJIEITAA 9IIOXA 1
TPABUTAIIMOHHBIN TYIINK
I'JIABA 1: JOKTPUHA IIPEJIEJIA

Cuena 1: Apxurektypa ABaHrapja.

Xpeber Kco-Jlapuca He 3Ha1 moayToHOB. OcTpble, Kak OPUTBEHHBIE JI€3BUS, TPAHUTHBIE ITUKH
BpE3aJIMCh B OJIEKJIO-TMIIOBOE HEOO TUTAHEThI-METPOIIONNH, Pa3/Iesisisi IPOCTPAHCTBO Ha 30HBI a0CO-
JIOTHOTO CBETAa U MOHOJIMTHOH, YyepHUIbHOIN ThMbl. Kectkas ¢pusuka HuskouacrorHoro Cekropa
CJIOBHO BBIYMTAJIA U3 MECTHOW NMPUPO/IBI JTIOOYI0 XaOTUYHOCTD: Jake TeHH, MaJaBIline OT CKaJIbHBIX
YCTYIIOB Ha yallly TOPHOW JOJIMHBI, JIOKUIUCh Ha IOPO/ly POBHBIMU, T€OMETPUYECKU BbIBEPEHHBIMU
rlactaMu. B 3T0ii cuctemMe cBeT He paccenBasicss — OH MOJUMHSIICSA Macce, CIOBHO IPU/IaBJICHHBIN
K 6a3aJITOBOMY OCHOBAHHMIO TIJTAHETHI KOJIOCCAJILHOM TPaBUTALMOHHON critoi siapa. LluBumisanms
Kco-Jlan crpomna cBoM roposa Tam, Ijie reojorHyecKye IIacTbl ObTM MaKCMMAJIbHO CTaOWJIbHB,
npeBpalas AUKHUe CKajibl B MOHYMEHTAJIbHbIE TaMATHUKM [TParMaTUYHOIO pasyma.

NnsxenepHslil kKomiuieke «Ocb-4» Ka3alicsl €CTECTBEHHBIM MTPOJOJIKEHUEM 3TOr0 TEKTOHUYE-
cKoro penbeda. YraoBaro-o0TekaeMble OAIIHU-IPY3bl, CpoeKTUpoBaHHble KoHcopumymom Macchl,
YXOAWIY IMUWISAMH B pa3pexeHHyIo crpatocepy. B ux apxurekrype CKBO3MJIA CTETHKA CTPEMHU-
TEJIHOTO (hyTYPUCTUUECKOTO aBaHrapAa — XUILHbIE, arpeCCUBHbIE CKOCHI (pacaJOB HAIIOMUHAIUCh
3aMepIlMe Ha CTapTe CIOPTUBHBIE KOHLIENIT-Kaphbl, TOTOBbIE COpBaThcs ¢ MecTa. CTPOeHUs TAHYJIUCH
BBEPX HE Pa/ii SKOHOMUHM 3€MJIH, & [J1s1 IPEOIOIEHUS] TPU3EMHOTO CJIOSI TSKEJIbIX M30TOIHBIX Ta30B,
CKarUIMBaoIuxcs B HU3uHax. Kaxaas OamiHs npejcrapisiia coOOM 3aMKHYTYIO 9KOCUCTEMY, CIIO-
COOHYIO BeKaMH (DyHKIIMOHUPOBATh B @BTOHOMHOM PEXUME.

371ech TIOJTHOCTBIO OTCYTCTBOBAJI IIPUBBIYHBINA [UIsI IPYOBIX MHAYCTPUAIBHBIX PAC BU3YaJIbHBINA
myM. Hukakux BHENTHMX IIBOB, IPYOBIX 3aKJIETIOK, BHICTYNAIOIIMX OOJNTOB MM CBAapHBIX PYyOLIOB,
KOTOpBIE MOIJIM Obl HAPYLIUTH A3POJMHAMUYECKOE COBEPIICHCTBO JIMHMIA. [laHenm U3 MOHOIMTHOTO
MaTOBOTO TUTAaHA KPEMWINUCh HAa CKPBITHIX BHYTPEHHUX y3Jax U Ma3zax. JTa OeCIIOBHAS] MOHOJUT-
HOCTb He OblIa TPUXOTHIO APXUTEKTOPOB — B YCIIOBHSIX, KOTIa M30TOITHbIE Oypr dmrccuu-H Mormm
32 HECKOJIbKO LIMKJIOB Pa3beCTh JII0OOM OTKPBITHIN CTHIK, CKPbITAasl MHKEHEPU sl OCTaBAJIACh €JUHCTBEH-
HBIM TapaHTOM NPOYHOCTU. [ToBEpXHOCTh TUTAaHA MpOLLUIA Yepe3 BaKyyMHYIO MOJIMPOBKY, M3-3a YETO
MeTaJl1 Ka3aJicsi OapXaTUCTBIM Ha OLIYIIb, MOMIOMIAs U3IUIIKH jKECTKOTO U3Ty4YeHUs] LIEHTPAJIbHOTO
CBETHJIA.

EnvHCTBEHHBIM 3JIEMEHTOM, HApyIIAIOIIMM CTPOTYI0 MaTOBOCTh MeTaslla, ObLIM aKBaMapu-
HOBBIE HEOHOBBIE JIMHUM CHEKTPaJbHOM 3Hepruu. TOHKME, He TOJIle Hajbla, OHU IPOHU3bIBAIM
(bacazipl 37aHMI, OUEPUMBAs UX CIIOKHYIO TEOMETPHIO M TYJIbCUPYS B TAKT padOTe MOI3EMHBIX KBaH-
TOBBIX HAKONUTEJIEW. DTU Kbl pacipeieSIeH!s1 MacChl He IPOCTO MUTAJIM KOMILJIEKC — OHU CO3/1a-
BaJIM JIOKAJIbHOE CTaOWIM3MpyIollee 1oje, racsuiee ceiicMuueckue konedanus kopbl Kco-Jlapucer.
B mecrax, e 3TH na3ypHble HUTH BPE3aJICh B TUTAaH, TEHN Ka3aJIMCh HEECTECTBEHHO ITyOOKMMH,
0CA3aE€MBbIMHU, CJIOBHO CaMa TKaHb IIPOCTPAHCTBA BOKPYT HUX CTAaHOBUJIACh TUIOTHEE.

BHyTpu HeHTpasIbHOTO CeKTOpa KaIMOpOBKH Iapuiia (PyHKIIMOHAIbHAS THIIIMHA, HapyIIaeMast
JIMIIb €jBa CJBILIHBIM HU3KOYACTOTHBIM I'YJIOM CHJIOBBIX pelie. [1aTepo nHkeHepoB-ITpOeKTHPOBILH-
KOB ABaHrap/a 3aMepiu Hajl 0030pHOM TIaThopMoi, BCTPOSHHOW MPSIMO B MOHOJIMTHBIN TIOJ 3aJ1a.
ATIeTUYeCKH CIOXKEHHbIE, ¢ Oe3yNpPeyHOl, NOYTH BOEHHON OCAHKOH, OHM JBUIAJIMCh C ITyraloei
9KOHOMHOCTBIO. Ha X MJI0THOM MaTOBOM KOXe IrpueIbHOr0 OTTEHKA He ObUIO HU €AMHOIO U3bsHA
— 9BOJIIOLIMS B MUpE KeCTKON (pU3MKM OTceka BeE uinHee. AHatomuuecku Kco-Jlan Obutn nos-
HOCTBIO JIMILIEHBI CIEKTPaIbHON BOCIPUMMYMBOCTH, TO, YTO B APYTUX CEKTOpaX MaKpOKOCMa IpH-
MHTHUBHBIE PAachl Ha3bIBAIM BOJIHOBOW Marmew, 37ech ObLIO IMyCTOi aOCTpakiyeil. Y HUX He ObUIO
OpraHoB, CIIOCOOHBIX YJIaBIMBaTh BbICIINE BUOparmy CrieKkTpa, HO 9Ta CJIenoTa KOMIIEHCHPOBAIach
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3anpesiesbHON (PU3MUECKOM CTOMKOCTBIO. VX TUIOTHBIE KOCTH, YKPEIUICHHBIE TSIKEIBIMA MUHEPAITb-
HBIMU COEIVHEHUAMU, U KECTKUE MBIIIEYHbBIE BOJIOKHA OBUIM CO3JaHbI IJIsI TOTO, 4TOOBI O0e3001e3-
HEHHO BBIICP/KUBATh UyAOBUIIHBIE IPABUTALIMOHHBIE MEPErpy3KH, KOTOPble MTHOBEHHO pa3opBaJIH
OBl TI0O0E OPraHUIeCcKOe CYIIEeCTBO U3 MATKUX MUPOB.

Ha unxenepax Obin oOseraroniye 6ecioBHble KOMOMHE30HBI TJIOTOB. VIHTErprupoBaHHbIE B
TKaHb MUKPO-KOHTYPbI TEPMOPETYJISILIMH €/1Ba 3aMETHO MepILaid TYCKJIbIM JIa3ypHbIM CBETOM, KOM-
TICHCUPYS JIEASTHON CKBO3HSIK, TSIHYBIIMIACS U3 IUTIO30BBIX OTCEKOB HMXKHel Bepdu. TkaHb KomMOu-
HE30HOB, CO3[JaHHAas U3 MPECCOBAHHOTO (DOTOHHOTO BOJIOKHA, CHENA KaK BTOpas KOXa, HE CKOBBI-
Basl IBUKEHUI ¥ 3aIIUINAs TeJla OT JKECTKOTO PaJAUalMOHHOTO (hOHA, KOTOPBIN IPOCAYUBAJICS CKBO3b
CMOTPOBBIE SKPaHbl BO BpeMsi COTHEUHBIX Benbiiiek. Ha Kco-Jlan He Ob110 yKparieHuid, 3HaKOB OT/IH-
YKl WM JEKOPATUBHBIX IEMEHTOB — IPAarMaTUYHBIA pa3yM pachl MHKEHEPOB MPU3HABAJ JIUIIb
TAKTHUYECKYIO TeJieco00pa3HOCTh. Jlaxe UX ofeskaa OblIa 4acThio MX paboYero MHCTpPyMEHTapus.

WX oOmenne cocTosyio U3 KOPOTKHUX, JIMIIEHHBIX SMOIMOHAIBHOW OKPAacKW TEPMHUHOB. s
Kco-Jlan He cyiecTBOBaiO MOHATUN «UHTYULIUS», «BJIOXHOBEHHE» WJIM «BBICILIEE OTKPOBEHUE».
Mup BOKpyT HUX ObUT OLIM(PPOBaH, U3BEPEH U 3arepT B CTporue mareMarnieckue opmyist Koncop-
myma Maccol. Eciu siBieHue Helmb3s1 ObLIO pa3iokUTh HA COCTABIISIONINAE YACTOTHI, 3AMEPUTD €r0 BEC
VI TIPOCYUTATH BEKTOP €ro JBMKEHHSI, OHO TIOMPOCTY MCKITIOYAIOCh U3 HAYYHOU KapTUHBI OBITHS.
ITa MEHTaJIbHAS JKECTKOCTh BEKAMU CITYKHJIA UM [IIUTOM, TTIO3BOJISIS CTPOUTH IIUKJIONMYECKUE ropoa
Y TIOKOPATH OJIMKHUN KOCMOC 0€3 OIJISAKM Ha COMHEHUSs1, CBOMCTBEHHBIE O0Jiee XPYIKUM BHIAM.

OnuH U3 MHXEHEPOB MPOBEJ JIQJ0HBI0 HAJl MATOBOM MOBEPXHOCTHIO KpeMHMeBO [1macTuHbI
Llensa. YcTpoicTBO, NHIIIEHHOE BHEITHUX KHOTIOK MJIM BUIMMBIX Pa3beMOB, OTO3BAJIOCh MTHOBEHHO:
HaJ 0030pHON MIaTOPMOIl pa3BepHYIACh JeTalbHas TPeXMepHasi MPOEKIHs CKOPOCTHOTO CTeJIC-
riepexBaTYrKa HOBOW Ceprr. DTO ObUT XUIIHBIH, YIIIOBATO-00TEKAEMBII CHITYST, B TEOMETPUHU KOTO-
POro yraJpIBajoCh BIMSIHUAE CIOPTUBHOTO a3POIMHAMHUYECKOTO qu3aiiHa. Bce MapiieBble HHXEKTOPbI
Y KBaHTOBBIE MIPUBO/IBI OBUTM CKPBITHI ITyOOKO BHYTPHU KOPITyCa, 3aIIMIIEHHbIE MOHOJMTHBIMU TUTH-
Tamu 00mMBKY. Ha yepreske He ObUIO BUJHO HU OTHOM 3aKJIETIKK — TOJIBKO UAEALHO MOIOTHAHHBIE
I'paHy KOMIIO3UTHBIX MaTepHaJIOB, TIEPEIMBAIOIINECS B UICKYCCTBEHHOM CBETE 3aJIa.

— HapurarnuoHnHble BOJHOBO/IBI TPETHETO SIIEIOHa CHHXPOHU3UPOBAHBI, — MPOU3HEC UHKe-
Hep. Ero rosoc mpo3Bydain cyxo, ¢ METALTMYECKUM METAJUIMYECKUM OTTEHKOM, CJIOBHO CpadoTa
YETKO OTKIMOPOBAHHBIN IATUMK JaBjeHUs. — YacTOTHBIN OTKJIMK MapIleBbIX HAKOMUTENIEH B TIpe-
nenax HopMbl. BHyTperHue mapameTpsl HuzkouacrorHoro Cekropa cricteMsl dvuccusi-H cTaOuibHbL
BO BCcex U3MepsieMbIX Toukax. Kopunop nms ucnsitanuil «Bektopa-Honb» noarorosnes.

Crapumii npoekTupoBUIMK KoHcoplmyMa, ube JIMILIO NepeceKasn CTapblid paM OT TepMHye-
CKOTO O)KOra — €IMHCTBEHHOE CBHUJETENCTBO €ro padoThl Ha OPOUTANIBHBIX BEep(sX B IMOXY paH-
Hell 9KCIIAaHCUU, — He TOBEPHYIT ToI0Bbl. OH MPOAOIIKaT U3ydaTh IJI00ATBHBIA KOOPAMHATHBIN 1IEH3
cucTteMbl. BOKpYT IIeHTpaJIbHOrO CBETUJIa BPAIIAIUCH YEThIPE MHAYCTPHATLHO OCBOSHHBIE TIIAHETHI,
OITyTaHHbIE TUIOTHHIMU KOJIBLIAMH aBTOMATH3MPOBAHHBIX OPOUTAIIBHBIX JOKOB. DTO OblIA 3AMKHYTas,
U/IeUTbHO COATAaHCHPOBAHHAS CHCTEMA, I7Ie KaKIbIH T'PaMM MaTepUH 3HAJ CBOE MECTO U ABUTAJICS T10
CTpOro mpeanvcanHon Tpaektopuu. Kco-Jlan ropauinck Tem, 9To CMOTIIH MPEBPATUTh Xa0C JUKOTO
KOCMOCa B TIpeicka3yeMbli, paboTatoruii 6e3 cOOeB MEXaHU3M.

Opnnako Ha camoM Kpaio ero [Tmactunst Llensa, tam, rae craOuibHble TpapuKu (PU3HMUECKUX
BEJIMYMH OOPBIBAIUCH U YXOAWIN B OECKOHEUHYI0 MAaTEMAaTUYECKYIO MOIPEeITHOCTh, TOpesia poBHas,
HeroBkHasi OarpoBast smHUsI. OHa KOJBLIOM OXBaThiBajia BCIO cuctemy Dwmuccus-H, o6o3Havast
IpaHuIly, 32 KOTOPOU MPUBBIYHBIE 3aKOHBI TIPUPOBI TepsTH cBolo crity. Crena Bora.

Jns nuBrm3anmu Kco-Jlan ata Hespumasi, Ho cBepxiioTHast O00I0UYKa Ha OKpaHaX BEKaMU
OCTaBaJlach HE3bIOJIEMOW KOHCTAaHTOM, aOCONIOTHBIM (PM3MUECKMM TYMUKOM. HaydHble MHCTUTYTBI
JAaBHO c(POpMYIMPOBAIM O(PULMAIBHYIO JOKTPUHY: 32 9TOM YEPTOM MAaTepUajIbHOIO KOCMOCa HE
CYILIECTBYET, TaM MTPOCTUPAETCS JIUIIIH TIEPBOPOAHOE HIUUTO, JIMIIEHHOE Macchl ¥ yactoThl. Kco-Jlan
HE UCTIBIThIBaM Tiepe; OO00I0YKON MUCTHUECKOTO CTpaxa WM PeJIMIMO3HOTO TPereTa; sl HUX OHa
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OblJIa €CTECTBEHHBIM KPaeM BCEJICHHOM, IPAaBUTALIMOHHON I'PaHUIIEeN, aKKYPAaTHO OUepUMBAIOIIEH UX
KU3HEHHOE TPOCTPaHCTBO. OHU CTPOMIIM CBOM TEOPETUUECKUE MOJIEN «TPABUTALIMOHHOTO TYITUKA,
Oymyun abCcomoOTHO yBepeHHbIMH, uTo CTeHa bora cratiyHa, HeM3MeHHa U BevHa, Kak 1 cam Kon-
copuuym Macchl.

— TenemeTpust NOrpaHUYHBIX MapKepoB OOHOBJIEHA, — MOOABUJI OrepaTop, cMeias hokyc
MPOEKLIMU K TPUALIATh BTOPOMY BHEIIHEMY CeKTOpy. — COHapHble CTaHIIMU (PUKCUPYIOT CTaHJapT-
Hoe 9X0-oTpaxeHue. [ImoTHocTh Oapbepa Ha neprdepun ctadbribHa. OTKJIOHEHHU s OT PAaCUETHOM MaT-
PHLIBI OTCYTCTBYIOT.

— IoaTrBepxk a0 rOTOBHOCTb, — OTO3BAJICS CTAPIIMI IPOEKTUPOBILMK, U €T0 JIaJA0Hb TSKEJIO
OIyCTUJIaCh HA YIPABJIAIOLMIA KOHTYp Iuiargopmbl. — Cunxponusuposath [lnactunel llensa c
OpOUTAILHBIM JJOKOM «DMHCCUs-Ab(par». ABTOMATHKA IOTKHA HAYaTh OOpaTHBIN oTcUeT 1711 «Bek-
topa-Homb» 0e3 3amepikek. KoHcopumym TpeOyer 4MCTHIX pe3ynbTaToB. Ham HyXHBI rpadpuku
nedopMalivy Macchl Ha IMCTAHIIMM B COPOK aCTPOHOMHUYECKUX €AUHULL.

B 3are kanmOpoBKM Ha MIHOBEHHE U3MEHWUIICSI TOH HEOHOBOTO OCBEIIeHUsI. AKBAMAapUHOBBIE
JIMHUY Ha CTEHaX Ha CEKYH/y BCIbIXHYJM spye, 3aCTaBUB TEHU IO NOTOJIOYHBIMU MEPEKPHITUSMU
APOTHYTb, @ 3aTEM CHOBA BEPHYJUCh K CBOEMY IPHUBBIYHOMY, CTPOTOMY PUTMY MYyJIbCALUU. DTOT
KOPOTKMI MMITYJILC O3HAYaJl, YTO KOJIOCCAIBHBIA OOBbEM JaHHBIX ObUI MTHOBEHHO TEpejiaH uepes
KBaHTOBBbIE PETPAHCIIATOPB HA TEMHYIO CTOPOHY JiyHbl Kco-Jlapuchl, riae Ha crameisx yxe 3amep
9KCTIEPUMEHTAJIbHBIN CTeNc-pa3BequuK. LlnBrmzanys nHxeHepoB padoTana 6e3 oceuek: KOMaH bl
TPAHCIMPOBAIMCH CO CKOPOCTHIO MBIC/IH, A UCTIOJTHUTEIbHbIE MEXaHU3Mbl Ha OpOUTE TOXIUHSLIIHCH
TEM K€ CYXUM MaTeMaTHYeCKUM 3aKOHAM, YTO ¥ CUMYJISIIIMM B KOHCTPYKTOPCKUX OI0pO.

Munaammii oneparop, 4bM Najiblibl HEMPEPHIBHO CKOJB3WIM IO BCIIOMOTATeIbHOMY HWHTEp-
deiicy, Ha cekyHay 3amep. Ero maToBbie HaqOpOBHbIE AyTH €Ba 3AMETHO CABUHYJIUCH K TIEPEHOCHUIIE.
Ha ero nepconanabHOM 3KpaHe, TPAHCIUPYIOILEM JaHHBIE C CAMbIX JAJIbHUX COHAPHBIX CTAHIUM Clie-
JKEHHUsI, TIPOCKOYMJIA CTPaHHAs BOJHA. DTO He ObUIO TEXHUYECKUM COOEM — KpPEMHHUEBbIE MPOIIec-
copsl Kco-Jlan He 3Hamm ommo6ok Beramciaenuidt. CTporasi, UaealnbHO MpsiMasi JIMHUSI, ONMCHIBAIOIIAS
wioTHOCTH O00NIouKU B cekTope «Kpail-9», Ha oMo CeKyH/Ib BbIIajia e[jBa 3aMETHYIO IepOXOBa-
TOCTb, c10BHO HeBuauMas CteHa bBora pediekTopHoO cxkanack, 0OTpearupoBaB Ha yCUJIEHUE aKTUBHO-
CTU KBAHTOBBIX Bepdell B APE CUCTEMBI.

— QuKCHpYI0 MUKPOCKONIMUECKOe Kosiebanue (hOHOBOTO IIIyMa B TPUIIATH BTOPOM CEKTOPE,
— JIOJIOKWJI OH, HE MEHsIs1 POBHOTO, MOHOTOHHOT'O TOHA. — AMIUIMTYJa — HOJIb LIEJIbIX, TPU JECS-
TUTBHICSTYHBIX YaCTOTHOW eMHUILIbL. HarpaBieHne BeKTopa — BHYTpPb CUCTEMBI.

Crapumii MHXKEHep JJake He IMOBEpHYJICS K ero tepmMuHainy. [IparMaTtuyHbii, BBIBEPEHHBIN
Bekamu onbIT KoHcopumyma Macchl yuut, 4To j1o0ble MUHUMAaJIbHBIE OTKJIOHEHHSI Ha TAKUX PacCTo-
SIHUSIX — 3TO JIMIIb U30TOIHBIN Apei WK CIIEICTBUE IPAaBUTALIMOHHOIO 9Xa OT MPOXOAAIIAX MUMO
rpy30BbIX Oap:k. Bo BceneHHOM kecTKO# (pU3MKM He ObLIIO MecTa aHOMaJIMSIM, KOTOPbIE HeNb3s1 ObLIO
OBl CITCaTh Ha TIOTPEIIHOCTb U3MEPHUTEBHBIX TIPHOOPOB CTAPOTO MOKOJICHHUS.

— Cnumm Ha OCTaTOYHOE BO3MYILEHHE OT BBIPAOOTKM M30TOMHBIX maxT Kco-Jlapuckl, —
orpe3ai crapumii. — [IpocrpancTBo cratnuHo. CteHa Bora He MoxeT ABUrarTbcs, y Hee HET Macchl
IJIs CAMOCTOSITEIBHOTO CMEIIeHHsI. 3aIyCcT KaJIMOPOBKY (PUIIBTPOB M BO3BpAIAICA K KOHTPOIIO
«Bekropa-Homb». Bpems 10 crapra — cro gBaauarh CEKyHHI.

Omnepartop KOpOTKO KMBHYJI. Ero masblibl MOCIYITHO CTEpU Kojeomolyocs KpuByio ¢ Ilna-
crunbl LleH3a, BepHYB 3KpaH K Oe3ylnpeyHOMY, WAEaIbHO POBHOMY HABUTAIIMOHHOMY TIpaduKy.
HarpsixkeHrie, BO3HUKIIIEE B BO3/IyXE HA JIOMIO CEKYH[BI, PACCesIoCh, MOJIOMEHHOe OeCCTpacTHOM
THIMHOM 3aja. Kco-JlaH ObUTH CIMIIIKOM yBEpeHBI B HE3BIOJIEMOCTH CBOETO 4aCTOTHOTO KOKOHA,
YT0OBI 0OpaIaTh BHUMaHKE Ha NIENOT Ha OKpanHax BceleHHOW. OHM 3aKpbUTH I71a3a Ha TIEPBBIH, €/1Ba
3aMeTHbIN B10X O00I0UKH, KOTOpast ke TOTOBUIIACH ClIeNIaTh CBOM NEPBbI POKOBOH IIIar HABCTPEdy
YX UMBWIN3ALUHU.
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l'onorpacguyeckast mpoekus cresc-nepexBaTumka Haj miat(opMoil OKOHYATENbHO Ioracia.
Criena B MHXeHEepHOM KoMIutekce «Och-4» Oblla 3aBepIiieHa, OCTAaBUB MHKEHEPOB B COCTOSTHUN a0CO-
JIOTHOM, HO CJIETNION TEXHOJIOIMYecKOl TpuyMdasbHOCTU. XpoHHKa 3KcrnaHcuu Kco-Jlan cpenana
CBOM MEpPBbIi1 LIAr.

Cuena 2: UcnbiTanne «Bexkropa-Houb».

ABTOMATU3UPOBAHHBIN OPOUTANIBHBIA JOK «IMUCCUA-AJb(]a» Mapuil B BEUHOW TEHU JIyHBI
Kco-Jlapuchl. T0 nukonuyeckoe coopyxkenue Koncopimmyma Macchl mogaBiisijio CBOMMHU MacITa-
0amM: ero KOHCTPYKTUBHBIE JIEMEHTHI 00JIaJalT YKPYITHEHHOW, TUIIEPTPOPUPOBAHHON TeOMETpHEH,
CBOWMCTBEHHOM MOHYMEHTaJIbHOMY CTHII0 ABaHrapaa. OrpomHbie Hecylye hepMbl, IIMPOKUE yaep-
KMBAIOIIME 32)KMMbl U MACCHBHBIE BHEITHHME TUIOCKOCTH JIOKa ObUIM BBHIKOBAHBI U3 MOHOJIUTHOTO
MaToBOro THTaHa. Hu oqHOro BeIcTymamomiero 601ra, H1 €IMHOTO BHEITHETO I11BA WJIM MOHTaKHOTO
pyO11a He HapymIaao 6e3yMPEeYHyI0 YUCTOTY ITUX TUTAHTCKHUX TIOBEPXHOCTEN — BCE KPETIeKHbIS y3JIbI
Y THPABJINYECKUE TPUBOJIBI ObLTH CKPBITHI C BHYTPEHHEH CTOPOHBI OOIIMBKH, 3AIIUIIIEHHBIE OT pa3-
PYLIMTEIBHOIO BO3/IEICTBUSI KOCMUYECKOTO BaKyyMa U jKECTKOrO U3JTyYeHHUSI.

B camomM cepatie 3TOro TUTAHOBOTO KOJIbLIA, YAEPKUBAEMbII MArHUTHBIMU 3aXBaTaMHM, ITOKO-
WJICS SKCTIEPUMEHTAIbHBINA OeCIMIOTHBIN pa3Beaurk «Bektop-Honmb». Ero XumHsiii, yrioBaro-o0Te-
KaeMblid CHITY3T HallOMHHAJ 3aMEepIIEro B MPbUKKE TTyOOKOBOAHOIO XUITHKUKA. B oTiiune ot cTaH-
HapTHHIX cygoB KoHcopimyma, 35ieMeHThl KopItyca 3Toro Kopadiist ObUTM BBITIOMTHEHBI U3 CIIOUCTOTO
[IyOMHHOTO IMaTa — KOMITO3UTHOTO Marepuajia, oOaJaBIiero 3arnpeaebHON YCTOMUMBOCTHIO K
I'PaBUTAIIMOHHBIM TIEperpy3KaM M YacTOTHBIM KoneOaHusiM cpeapl. CloucTasi CTpyKTypa Imara
TIOIJIONIANIA JTI0ObIe pajlapHble BCILIECKH, Aenasi pa3BelYrK aOCOMOTHO HEBUMMBIM ISl CHICTEM Clie-
JKEHUsI BOJTHOBOTO criekTpa. HocoBast yacTh KopaOisi mpencrapisiia coO0d MOHOMUTHBIA, CTPEMU-
TeJIbHBIIA 00TeKaTeJb, 101 OECIIIOBHBIMU MaHEIsSIMU KOTOPOTO CKPBHIBATUCH U3MEPHUTENTbHBIE IPUOOPHI
HOBOTO MOKOJIEHWS] U KBAHTOBBIE HAKOTIUTEIH.

Bokpyr pa3Bequuka He ObuT0 XUBBIX cyiecTB. Kco-Jlan qoBepsiiv aBToMaThKe, padoTarolei
Ha CTPOrMX MaTeMaTu4ecKux anropurMax. Lluknonuaeckue coria «Bektopa-Homb», oOpaieHHbIe B
CTOPOHY OTKPBITOrO KOCMOCA, Ka3aJIUCh O€3/I0HHBIMU YepHBIMU KpaTepamu, CIIOCOOHBIMHU MOTTIOTUTD
1ieJIble TUIAHETHBIE sipa. BHYTpu 3TuX coned, rimy0oko mo OpoHel, HaXOIWIIUCh JIATyHHbIE WHKEK-
TOPbI MacChl, TOTOBbIE BIIPbICHYTh U30TOIHOE TOILIMBO B KaMepy CrOpaHusl MO NEPBOMY CUIHAJTy U3
HEHTpa KaTMOPOBKU «Och-4».

Taiimep 0OpaTHOro OTCYeTa, TPAHCIMPYEMBI Ha 00O30pHbBIE IKPaHbl ABTOMATUYECKOTO JIOKA,
npuOIMKaICs K HyJaeBoi oTMeTKe. [IpocTpaHCTBO BOKPYT KOpadiisi Ka3aloch 3aCTHIBIINM, CKOBaH-
HBIM JIeJISTHOU MyCTOTON HU3KOYacTOTHOro cekropa. Ha [Tnactunax Llensa B 1oke 3aXIIuch nociea-
HHeE 3eJIeHble MapKepbl OATBEepsKIeHus. Bee crctembl paboTany Kak eIuHbIN, Oe3yNpeyHo OTIaKeH-
HBII XpPOHOMETP.

3a TpuALaTh CeKyH]I IO CTapTa MOHOJIMTHBIN Kopryc «Bekropa-Homb» oxwit. Boons ero oote-
KaeMbIX TpaHel, Mpope3as MaTOBYIO TEKCTYpy IIyOMHHOTO IIIaTa, BCIIBIXHYJIM CTPOTHe KOHTYpPHBIE
JIMHUY CTIEKTPaJIbHOW SHepruu. HachlleHHbI akBaMapUHOBBIN CBET PO TEMHOTY JI0Ka, IOJ4ep-
KMBasl arpeCCUBHYIO TEOMETPHIO CYJHA. DTO HEOHOBOE CHsIHUE ObLIO HACTOJIBKO TUIOTHBIM, YTO TEHH,
najgaBIIve OT YISPKUBAIOIIMX 3KMMOB Bepdy Ha OOIMIMBKY KOpaliis, Ka3aauch (pU3MUECKH Ocsi3a-
eMbIMH, ITTyOOKMMU TUTacTaMu ThbMbl. KBaHTOBBIE TPUBO/BI BHIILIM HA paOOYyI0 YaCTOTY, HAIIOJTHUB
THUIIMHY BaKyyMa 0€33BYYHBIM, HO OIIIy TUMbIM MBIITIEYHBIMH BOIOKHaMK Kco-JlaH rpaBUTaIliMOHHBIM
ummnysbcoM. KopaGiie ObUT TOTOB czienaTh CBOM MEPBHIH IIar B CTOpoHy HeBuaumoro Ilpenena.

Korza Ha TaiiMepax aBTOMaTu4ecKoro JIoka OOHY/IMIIACh MOCIEHsIsI CeKyHa, «BekTop-Homb»
HE CIOBHMHYJICSI C MECTa C TPUBBIYHOM JJIS1 CTapbIX Kopaodsei riaBHOCThI0. OH OyKBaJbHO COpBAJICS
B INPOCTpaHCTBE. be33By4HBIN, CTpAIlIHBIl MO CBOEH Pa3pyLIMTENIbHON CUJIEe TEIUIOBOM MMITYJIbC
BBIPBAJICSI U3 MOHYMEHTAJIbHBIX COIEJ pa3BeAunKa. AKBaMapuHOBOE HEOHOBOE ILIaMsl, 3aKaTroe B
KECTKHE TUTAHOBbIE KOHTYPbl MAapILIEBbIX MHKEKTOPOB, YIAPUJIO B ITyCTOTY, 03apUB TEMHYIO CTOPOHY
aynbl Kco-Jlapucel ocienutenbHON CHIEKTPaIbHOM BCIIBIIIKOW. M3iydeHne OblJI0 HACTONBKO TUIOT-
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HBIM, YTO aBTOMAaTUYECKUE 3aCJIOHKHU JI0Ka «IDMHUCCUsI-Alb]a» pedaeKTOpHO NepeKpblI CMOTPO-
BbI€ Y3JIbl, 3alMIIAs1 BHYTPEHHHE KPEMHHUEBbIE MAaTPULBI OT BHITOPAHUSI.

MarnutHsle 3axBaTbl Bep(pu pa3OMKHY/IUCH 32 JIOTI0 MTHOBEHHUSI 0 TOTO, KaKk I'paBUTAllMOH-
Has BOJIHA OT ABUTaTeNel cyaHa nedopMupoBasia Obl MX OecIIOBHBIE KperuieHus. «Bekrtop-Homb»
yliesn B CJIeNyl0 TEMHOTY HU3KOYAaCTOTHOTO CEKTOPA, OCTAaBJIsIS 32 COOOM JIMIITh CTPEMHTENHHO Talo-
Ui, WAEaTbHO POBHBIN JIA3YPHBIN €€/l HOHU3UPOBAHHBIX M30TONOB. Ero ckopocth pocia 1o skc-
MIOHEHTE, JIOMasi IPUBbIYHBIE IPA(PUKN HABUTALIMOHHBIX CUMYIALMNA. CKpBIThIE BHYTPEHHUE KBAHTO-
Bbl€ HAKOMUTEM padOTaIM Ha Tpeiesie CBOe MaTeMaTUIeCKOW MOIITHOCTH, BblIaBasi KOJIOCCATbHBIE
UMITYJIbCHI CKATUsI MAacChl Tiepe]] HOCOBBIM OOTeKaTesieM Cy/IHa.

Ha Bricokoropaom komruiekce «Ocb-4» nHxeHepbl ABanrapaa Kco-Jlan HaGmonanu 3a 3Tum
opockom uepe3 [Inactunsl Llensa. Ha sxpanax kaamOpoBKM MOJET pa3BequuKa OTpakajcs B BUME
TOHKOW, XWUIIHON CTpPEJbl, CTPEMUTEIBHO IMPOIIMBAIOLIE KOOPIUHATHYIO CETKY CHUCTEMBI DMUC-
cus-H. Cxopocts HaOopa Macchl U meperpys3ku, 3aukcHpoBaHHble pudopamMu Ha O6opTy «Bek-
Topa-Hosb», yKe MpeBbICUIN OTMETKY B BOCEMbAECAT eAUHUIL. 1151 1000ro MHOrO OpraHn4ecKoro
BUJIa TaKWe MOKa3aTen O3Havyaay Obl MTHOBEHHYIO KOATYJISAIMIO OMOJIOTMYECKUX KUIKOCTEN U pa3-
pywenve ckenera. Ho mparmatuunsie Kco-Jlan muie pukcnpoBany nudpbl Ha KPEMHHEBBIX HAKO-
MUTENIAX C MOJTHBIM MEHTAJIbHBIM CHOKOWCTBMEM: MX ATJIETUYHBIE Teja U TSKENble, YKPEIUIEHHbIE
MUHEpaJaMHi KOCTU ObLJTM aHATOMHYECKH CO3/IaHbI JJTsI TAKMX HArpy3oK. Jist HUX 310 ObUT HE TTO/IBUT,
a CyXOM pacyeT TAKTUIECKOU 11eJIeCO0OPa3HOCTH.

— CKOpOCTb — JIEBATH JECATHIX OT PacyETHOIO Ipejesia KeCTKON (PU3UKH, — MOHOTOHHO
JOJIOAKWIT MJIAJIIUI ONEepaTop, YbM Majblibl CKOJBb3WIM IO IIAJKON MOBEPXHOCTH YIPABJISIOLIETO
MyJibTa. — BeCIIOBHBINA KOPIYC M3 ITyOMHHOTO MINara yAEPKHUBAeT CTPYKTYPHYIO II€JIOCTHOCTb.

BHyTpeHHs1s1 TepMOperyssipsa KOMOUHE30Ha U MPUOOPHBIX OTCEKOB KOMIIEHCUPYET HarpeB OT Tpe-
HUSI O MUKPOUYACTHIIB BaKyyMa. HaBUralimoHHBINA KOPUAOP YHCT.

Crapumii npoektupoBiuuk KoHcopumyma Macchl yTBepAMTENIbHO KauHy1 rosiosou. Ilo ero
pacuetam, «BekTop-Homb» 1ormKkeH ObLT TOCTUYb TPUALIATH BTOPOTO BHEIITHETO CEKTOPa — I'PaHUIIbI,
M3BECTHOM Kak KoopauHaTHas Touka «Kpail-9», — Bcero 3a HeCKoJIbko MUHYT. Bcsi paca unxeHe-
POB, CJIeAUBIIIAs 32 SKCIIEPUMEHTOM Uepe3 I100abHbIe MH(O-CETH, OKUIaIa TpryMda CBOer HayKH.
Kopabnb ciopruBHOTo, cTpemMutenbHOro An3aiHa men kK Ctena bora Ha Takoii CKOpOCTH, ¢ Kakoil ee
ele HUKTO M HUKOTJa He MPOIIYNbIBaL. DTO ObLT a0COMOTHBIN MUK WHAYCTPUAIBLHOTO MOTYIIECTBa
ABanrapza, 1 H1 oiuH puoop B Komruiekce «Och-4» MoKa He MOT TpecKas3aTh, YTO ITOT Oe3ynpey-
HBII TIOJIET 00OPBETCS TITyXUM, He TTOJJAIONINMCSI HUKAKOH JIOTHKE yIapOM O HEBUAUMYIO TBEPIb.

Crpena Ha [Tnactunax IleH3a nepecekiia TpUILATh TIEPBYIO OPOUTATBHYIO Mapasuienb. Pa3se-
YHK BOIIIEJT B IOTPAaHUYHYIO 30HY, T/Ie TUVIOTHOCTh BaKyyMa Hauajla HeOOBbsICHUIMO MEHSThCs. BekTop
nxeHus «Bektopa-Homb» ocraBasicst uaeaabHO MPSMBIM, HO IATYMKU COMPOTHBIICHUSI MACCHl Ha
ero HOCOBOM OOTeKaTeJie CTaJIM BblaBaTh aHOMaJIbHbIE 3HaYeHMs. OKpyxkaiolas cpeja, A0 TOro
MOMEHTA Ka3aBIlasics IyCTON M IOKOPHOM 3aKOHaM kecTkol (pusnku Kco-JlaH, crana crpemMuTenbHO
I'yCTETb, CJIOBHO MPEBPAIIAsICh B HEBUAUMBIN KUAKUI MOHOMED.

B 3ane kammbpoBku komrutekca «Ocbk-4» Bouapuiack Mepreas tummHa. Cyxue 1mugpsl Ha
9KpaHax OoJbllie He YKJIAJBIBAIMCH B CTAaHAAPTHBIE TPA(PUKKN CUMYJISIIUIN. 3anpeie/ibHast KHHEeTHYe-
CKasi Heprusi Kopaodysi CIOPTUBHOTO JU3aiiHa Havyasla TaCHYTh, MOIJIOIaeMasi IPOCTPaHCTBOM Oe3
octaTka. KBaHTOBBIE MPUBOIBI CylHA YBEJIMYMIIM TOIAYy M30TOITHOTO TOIUIMBA 0 KPUTHYECKOTO
MakcumyMma. VI3 MOHyMEHTaIbHBIX COTIeN Ha ieprepry CUCTEMBI BBIPBAJICS KOJIOCCATIbHBIA aKBaMa-
PUHOBBIH (pakes1, HO CKOPOCTh Pa3BeAUuMKa MPOAOIKaIa HEYKJIOHHO Ma/1aTh, CJIOBHO €r0 OECIIOBHBIH
KOPIYC 13 ITyOMHHOTO IITaTa YBA3aJl B KOJIOCCATBHOM TOJIIIE HEBUIMMOTO XPYCTaIs.

— BnuManue, puKCHpyI0 KpUTUYECKOE HapacTaHWe IUIOTHOCTH cpefibl B Touke «Kpail-9»,
— MOHOTOHHO MPOU3HEC MJIAIIINI ONepaTop, HO Ha STOT pa3 ero Majblibl JBUTAJIKCh 110 KpeMHIe-
BOI1 ITAHEJN 3aMeTHO ObIcTpee. — JlaBieHre Macchl Ha HOCOBOM OOTEKaTeb MPEBBICKIIO PACUETHBIE
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mumuThl KoHcoprimyma B ueTbipe pasa. BHernue ciion O00109KM HE TPOITYCKAIOT KBAHTOBBIE JIyUH
HABUTAIIMOHHBIX BOIHOBOAOB. CUTHAJ UCKaKACTCH.

Crapimii TpOeKTUPOBIIMK CAENA IIar BIepe/, BIVIOTHYIO MOAOUIA K 0030pHOM Tu1atdopme.
Ha ero matoBoM su1ie He APOTHYJ HA OAIMH MYCKYJI, HO TIparMaTHYHbIA pa3syM MHKEHepa yKe JIMXO-
PaJoOYHO MCKaJ JIorHueckoe oObsicHeHue mpoucxosiieMmy. CBeToBble MHAMKATOPHI Ha [lmacTuHax
LleH3a cMeHWIM JIa3ypHBIA TOH HA TPEBOXKHBIN, TITyOOKUI MATUHOBHIA OTTEHOK. BCIBIIKK Ha rpa-
HUIIE 9KpaHa CTaIv IJIOTHBIMU U pBaHbiMU. Hespumas Crena bora, kotopyio nusmimzanus Keo-Jlan
BEKaMM CUMTAJIA JIMIIb TACCUBHBIM MaTeMaTUYeCKUM KpaeM MaTephajibHON BCEJICHHOM, POSIBUJIA
ce0s1. OHa moriomana HalmpaBJIeHHBI UMITYJIbC pa3BeIYMKa, Kak TyOKa, U pedIeKTOPHO YIIOTHS-
J1ach B TOUKE KOHTAKTA.

Ha skpanax kaquOpOBKHM TMOSIBIJIOCH TOCHEHee M300pakeHue ¢ OOpTOBBIX Kamep «Bek-
Topa-Hosb» 10 TOro, Kak ero TeiemMeTpusi OKOHYaTeIbHO MpeBpaTuiiach B xaoc. [lepen 6ecroBHBIM
HOCOM KOpaOuisi, IpsAMO TIOCPEeI BEYHOM TEMHOTHI BaKyyMa, U3 HUYErO COTKAJIOCh KOJIOCCAIBHOE,
OJIEKJIO-JTMIIOBOE HEOHOBOE cUsiHre. OHO He MMEJIO YeTKHUX (PU3MUECKHX I'PAHUI], HO €O TeOMeTpusl
ObL1a IJIOTHOM, ocsi3aeMoit. O00Iouka cuctemMbl IMuccrs-H Ha MrHOBEeHHE CTajia BUAMMOM, OTpa3uB
aKBaMapUHOBOE TUIaMsI JBUTraTesiell pa3BequrKa MEPTBbIM, MATUHOBBIM 3€PKAIBHBIM CIIOJIOXOM.

A 3ateM HacTynwia a0COMOTHAs MycToTa. XulHas crpena Ha [Inactunax Ilen3a mpocrto pac-
tasuia. PasBequnk «Bektop-Hoib» He B3opBasics 1 He pa3BaIlICs HA YaCTH TOJ] BO3ICUCTBUEM Iepe-
IPY30K — €r0 KOHTYPbl MACCHI M SHEPTeTHYECKHIA CcJie/i ObUIM MTHOBEHHO CTEpTHI, cJIOBHO O60sI0UKa
pedIIeKTOpHO BBIUEPKHYJIA YyKEPOAHBIN OOBEKT U3 CBOEH YaCTOTHOM MaTpHIIbI, 3ariepeB ero B oec-
KOHEYHOM cJierioM apeiide. CBsa3b 000pBaiach.

— CurHaJ noTepsiH, — CyXO KOHCTaTHpPOBaJ OMepaTop, racs aBapuiiHele 1aTdnku. — Koop-
AUHATHBINA cekTop «Kpaii-9» 3a010KupoBaH. DX0-0TBET OTCYTCTBYET.

Crapmmii TpoeKTUPOBIIMK MEUIEHHO TIepeBe B3IV Ha IMI0OATbHYIO KapTy cucTeMbl. EMy
HE HY)XHBI ObLJTM SMOIIMH, YTOOBI OCO3HATh MacITad KatacTpodsl. Ero nparMatuyneiil ym 3apukcu-
poBai maBHoe: Ctena bora orBerusa Ha yaap. U ator orBet HaBceraa 3akpwit 1uist Keo-Jlan nipu-
BBIYHBIE HABUTAIIMOHHBIE KOPUIOPHI. X POHMKA UX CJIETION 3IMOXU MOOILIA K KOHILY, YCTYIasi MeCTo
nepBOMY, JieAeHsIeMy abixanuio Koarymsmmu.

Cuena 3: Caenoii apeiicp 3o17a.

I'naBubiii ananmutryeckuii 3ain Cosera KoHcopimyma Macchl pacnionarajicsi Ha BEpXHUX SIpy-
cax Baman Beca — caMoro BBICOKOTO yIJIoBaTo-00TeKaeMoro HeOOocKpeda IIaHEeThI-METPOIIOHH.
W3 ruraHTCKMX MOHYMEHTAJIbHBIX OKOH, JIMIIEHHBIX MEPEKPBITUN M paM, OTKpBIBAICS Oe3ynped-
HBII ITAHOPaMHBIM BUJ Ha T€OMETPUYECKUI UHAYCTpUaibHbli neizax Kco-Jlapuchl. [Janeko BHU3Y,
CJIOBHO BbIUEPYEHHBIE 110 €AMHON JIMHEHKE, YXOAWIN 32 TOPU3OHT Oe3yIpedyHble KBapTasbl OEeCIIoB-
HBIX TUTAHOBBIX CTPOEHUI. MeXy HUMHU Ha CTPOro (pMKCHPOBAHHOI BBICOTE KypPCUPOBAJIN CTPEMU-
TeJIbHbIE CIIOPTUBHBIE IMANIEephl rpakAaHCKUX cocnoBuil. VX oOTekaemble KopIyca JBUTAJIKCh IO
HEBUAMMBIM HABUTAIIMOHHBIM KOPUIOpaM 0e3 MajieHimx oTkJIoHeHui. Ho B camom 3asie 3aceqaHuii
MIPUBBIYHBIN JIa3ypHBINA CBET CMEHUJICS TTyOOKMUMM, MTATUHOBBIMH KOHTYPHBIMH OTHSIMH — TIPHU3HAK
9KCTPEHHON MOOMJIM3ALIMH BBICIIIETO UHXEHEPHOTO IIeH3a PACHL.

Wuteprep 3anma Borutoman B cede unocopuio ckpbiToil MHkeHepur. CTeHbl U O ObLIH
OTJIMTHl U3 TEMHOTO MAaTOBOTO KOMIIO3UTA, TOJHOCTBIO TOMJIOMIABINErO BHEITHME IyMbl. Huka-
KHX JIEKOPATUBHBIX MaHeJel, CTBIKOBOUHBIX IIIBOB MJIM KPETIEKHBIX Y3JI0B: MPOCTPAHCTBO KAa3aJloCh
BBIIOJIOJIEHHBIM BHYTPH €AMHOTO MOHOJIMTHOTO KpHUCTaJ/lla CBEPXIUIOTHOW Mopofpsl. B neHTpe 3ana,
HAaJI [IUKJIONTMYEeCKOW 0030pHOI TUIaThopMON, Bpalaiack KoJloccaibHast Tojorpadgpudeckasi Mojieib
cuctembl dmuccusi-H. Croa crekanich JaHHbIE CO BCEX KBAaHTOBBIX Bepdeid, OpOUTAIbHBIX IOKOB U
M30TOITHBIX IIAXT METPOIOJIHH.

Bokpyr minargopmbl 3amepiu IBeHaAUATh BhICHMX YMHOB KoHcopimyma Macchl u Bemynmx
akanemukoB MHctutyTa Hanpasnennoro Mzyuenus. Mx atnetnyeckue (purypsl B ooseraommx oec-
IIIOBHBIX KOMOMHE30HAX Ka3aJIMCh HEMOBIKHBIMU M3BAsTHUSIMU U3 rpudenbHoro 6asansra. Iliot-
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Has MaToBasi Koxa Kco-Jlan Tyckiio modieckrBasa B TATHHOBBIX JIy4dax MOACBETKU. JIuIia BeIpakau
aOCOITIOTHYIO0, XMPYPrUUYECKYIO MParMaTuKy pasyma. [Jjisi 3THX CymecTB notepsi SKCIepUMEHTATbHOTO
pasBequuka «Bektop-Homb» He Obuta Tpareaueil — oHa ObUla KPUTUYECKOM MOTPEIIHOCTBIO B (DyH-
JaMEHTAJIbHBIX pacueTax, KOTOpyIo TpeOOBAJIOCh HEMEIJIEHHO JIOKAIM30BaTh, OIU(poBaTh U ycTpa-
HUTD.

Ha Ilnactunax LleH3a, 3akaThiX B pyKax McclleJoBaTelleld, HEIPEPbIBHO CMEHSIIN JIPYT Apyra
rpaduku eopMaliii MacChl U TeIEMETPUU MOCIEIHNX CeKYH I TosieTa Kopaois. JlaHHble COHApOB
U3 TPUIATh BTOPOTO BHEIIHETO CEKTOPa ObUIN 3aKOJIBIIOBAHBI.

— Tloreps macchl 0O6bekTa «Bektop-Homb» He 3admkcHMpoBaHa Kak TePMHUYECKUI pacriajl
WA MEXaHWYECKOE pa3pylleHue, — CyXO Mpou3Hec IaBa MHCTUTYTA, YbM MaJiblibl AKTUBUPOBAIN
TMOIIATrOBBIM Pa300p 4acTOTHOro 3xa. Ero Meranmmueckuii rojioc 3anojHWI THIIMHY 3aia. — [lpu-
OOpBI IOKA3BIBAIOT OMHOMOMEHTHOE OOHYJIEHHEe KWHETHUECKOTro MoTeHIMana. [IpocTpaHcTBO B TOUKe
«Kpait-9» He mpocro okazano cornpotubieHre. OHO BIUTAJIO MMITY/IbC MapIIEBbIX WHKEKTOPOB,
niepeBe/isl HU3KKMe YacTOThl pa3BequrKa B CTATUUHOE cocTosiHMe. Pr3KKa ceKTopa 3a0J0KMPOBaHa.

— CrnekrpasnbHas m10THOCTh OOO0NIOUKM B TOUKE KOHTAKTa BO3POCIa Ha JIBE COTHIX MPOIIEHTA,
— no0aBuIl akaieMuK, cMernas rpadukn Ha [Tnactunax Llensa. — U 310 yruioTHeHUMe yaepkuBa-
ercst. Ctena Bora He MpocTo BepHY/Ia UMITYJIbC OOpaTHO, OHA 3ahUKCUPOBAJIA €ro, U3MEHHB CBOIO
JIOKQJIbHYIO KOH(pUryparuio. Mbl CTOTKHYIUCH ¢ (heHOMEHOM UHEPIIMOHHON MaMsITH CPE/IbI.

Opnun u3 pykoonutesneit Koncoprmmyma Maccbl — KoopauHaTop 0OOPOHHOTO U TIPOMBIIILIEH-
HOT'O CEKTOPOB — TSIKEJIO OIMYCTHJICSI HA MOHOJIMTHBIN TUTAHOBBIN BBICTYI y Kpasi m1atopmsl. Ero
oOJeramui OecIOBHBIN KOMOMHE30H THXO 3alTypIiajl, KOT/Ia KOHTYPbl TEPMOPETYJISAIH TIOICTPO-
WINCH 0]} U3MEHUBIIIYIOCS TeMIlepaTypy 3aja. [IparMaTiuHbIil yM YMHOBHMKA MTHOBEHHO IepeBel
HayYHbIE BHIBOJIBI HA SI3bIK TAKTUYECKOH 11EJIECO0OPA3HOCTH U CTAOMIIBHOCTHU TIPOU3BOZICTBA.

— KakoBbl npsiMble pyCKM 1J1s1 BHYTPEHHUX IUIaHeT? — crpocuil koopauHartop. Ero cyxoit
roJIOC OTPHIBUCTO YeKaHWII ciioBa. — KBaHTOBBIe Bepu myHbl Kco-Jlapuch ceituac pabortaior Ha
UCTOPUYECKOM MakcumyMme. Mbl BHIKAYMBAEM HU3KHE YaCTOTHI U3 sIpa CUCTEMBI [Isi 0OeCTIeUeHu I
padoTBl aBTOMATU3UPOBAHHBIX OPOMTAIBLHBIX JOKOB. KoHcopumymy HyxkHa OecriepeOOiHast JIOTH-
cruka. Ham He HykeH ceKTop, KOTOpPBIN BSI3HET B pacyeTax U CUMYJISILUSIX.

— Ecin O60m10uka criocoOHa akKyMy IMpOBaTh U TIOTJIOIATh HAIPABJIEHHYIO SHEPIHUI0, — aKa-
JEMUK BbIBEJI HA 0030PHBIN 9KPaH TPEXMEPHYIO MPOEKIHIO cucTeMbl Dmuccus-H, — 1o modoe Hae
YaCcTOTHOE BO3/eHCTBYE Ha nepudepun OyaeT TPUBOAUTD K e€ YIUIOTHeHHI0. Mosofible MccliejoBa-
TEJIbCKHE TPYIIIbl YK€ BBIIBUTAIOT paIMKajIbHYI0 MaTeMaTuyecKyio Mojeb. OHU Ha3bIBaIOT 3TO I'pa-
BUTALIMOHHBIM TYITUKOM.

Vuenslii caenan naysy, kamuopys [Inactuny Llen3a. Ha ronorpamme KOJbIlo BOKPYT CHCTEMBI
el[Ba 3aMETHO CIIBUHYJIOCh BHYTPb, OKPAIIIMBasi BHEIITHKE TPUALIATh ABA CEKTOPA B IJIOTHBIH, OJIEKJI0-
JIMJIOBBIN 1IBET.

— Monens npearonaraet, 4o O00I0UKa He SIBJISIeTCS TACCHBHOM ITyCTOTOM MJTH O@CKOHEYHOM
MPOCTPAHCTBEHHOMN CTEHOW. DTO nepexoisiuil cyioin CrekTpa, KOTOPbI pearupyer Ha Hally UHY-
CTPUAJIBHYIO aKTMBHOCTb. BbIKauMBaHWe HU3KMX YacTOT U3 si/Ipa M OAHOBpeMEeHHast 60MOapaIrpoBKa
NepuMeTpa KBaHTOBBIMU BOJTHOBOAAMHU MOTYT 3allyCTUTh LIENHYIO0 peakiuio. [IpocTpaHcTBO BOKpYT
HAC Ha4YHeT TyCTeTh, CKUMasi (PU3NIECKUe TPAHULIbI OOMTAEMBIX MHUPOB.

B ananutuyeckom 3aje Bolapuiiach Tsokesasi, ocsi3aeMasi TUIIMHA. DTO ObUIO HE SMOIMOHAb-
HOE OLIETIEHEeHME, a TUI0THAas (pa3a KOJUIEKTUBHOIO BbIUUC/IeHUs. Paca MHkeHepoB, MPUBBIKIIAS YKPO-
1aTh JII0ObIe (PU3MYECKUE 3aKOHBI MATEMAaTHKON M CKPBITOW WHKEHEPUeEH, BIIEpBbIe yrepiiach B pac-
YEeThl, IJie ITIaBHBIM UCTOYHUKOM YI'PO3bI ISl CTAOUIBHOCTH CUCTEMBI OKa3bIBAJICS UX COOCTBEHHBIH
KOJIOCCAJIbHBIN TTPOrpecc.

Koopaunarop Koncopuuyma Maccel MeasieHHO noaHsuicsl. Ero amieTuyeckuil CUilyaT 4eTKko
oOpucoBasics Ha (hOHE MOHYMEHTaJIbHOrO OKHa BamHu Beca. JlazypHble OrHU IpakAaHCKHX TJIaii-
JEpOB BHU3Y Ka3aJMCh OECKOHEUHOM, MealbHO OTJIAKEHHOM IIeTOYKOM CBETSIMXCS ToueK. BHyT-
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peHHuii Mup cucteMmbl dmrccus-H pyHKIMOHMpOBan Oe3ynpeyHo, U HapylaTh TOT OalaHC U3-3a
TUNIOTETHYECKUX Mofiesielt yueHbIx KoHcopimyMm He cobupascs. [IparmaTtuka yrpasieHus TpedoBasa
KECTKHUX, CTATUYHBIX KOHCTAHT.

— BeiBogp! MHCTUTYTA ITpEkIEBPEMEHHBI M BHOCST HEJOIYCTUMYIO MTOIPEIIHOCTb B COLIUAITb-
HBII LIEH3 pachl, — OTpe3asi KooparuHaTop. — ABanrapy Kco-Jlan He MoxkeT pa3BUBAThCS B YCJIOBUSIX
HeonpeaeaeHHoCTU. Ecii Mbl pu3HaeM, 4To Hallle IPOM3BOJCTBO YIUIOTHSIET KOCMOC, Mbl Tapajiu-
3yeM KBaHTOBble Bepdu. KoHcopiiryM 3TOro He JOIMyCTHT.

On nposen nanonbio 1o Ilnacrune Lensa, oTnpasiisis AMPEKTUBY Ha BCE YPOBHHU MCIOIHU-
TEJIbHOW aBTOMATHKHU.

— Wumupent ¢ oobekToMm «Bektop-Homb» kilaccuuImpoBarh Kak HaBUTAIIMOHHBIA COOM
M3MEPUTENIbHBIX TPHOOPOB cTaporo nokoneHus. KoopaumHatHylo cetky «Kpaii-9» 3akpbith s
CKBO3HBIX IOJIETOB, CIIMCAB 3TO HA JIOKAJIbHBII U30TONHBINA ITOpM. C 3TOr0 HMKJIAa BCTYNAET B CUITY
odunmanbHas Jloktpuna [penena.

Koopnunatop BeiBeN Ha HEHTpaIbHYIO IaTdOpMy UTOroBbIA MaHM(ecT. TeKCT, cocTosIun
U3 CyXUX, MaTeMaTU4YEeCKU BBIBEPEHHBIX (POPMYJIMPOBOK, 3a(PUKCUPOBAJ HOBYIO PEAJIbBHOCTh LIUBU-
JIU3ALUN.

— OrtnpiHe O007I0UKa HA OKpaWHAX MPOBO3IJIAIIAETCS] AOCOMIOTHBIM, HE3BIOJIEMBIM U OKOHYA-
TEJIbHBIM TYITMKOM MaT€pPUaIbBHOTO MUPA. 32 HEll HEeT U He MOXeT ObITh (PM3MUECKOro MPOCTPAHCTBA,
Macchl Wi sHepruu. Jlioosie monbiTky 30HaupoBanusl Ctensl bora nim 3arycka ucciejoBaTeIbCKUX
KaricyJ 3a IepUMeTp TPUALATh [IEPBOro ceKTopa 3amopakuBaioTcs. Hama Hayka njocruria nuka. Mel
COCPEIOTOYUM BCE PECypchl Ha MHIYCTPUAIbHOM OCBOEHMM BHYTPEHHHUX ILUIAHET U BbIKAUMBAHUU
HU3KHUX 4acTOT. DTO MaTeMaThyecKkasi KoHCTaHTa. Bonmpoc 3akphiT.

Axanemukn Mucrturyta HanmpaenenHoro M3ydeHusi 6ecCTpacTHO CKJIOHWIIM TOJNOBHL. B mx
MparMaTUvHOM JIOTMKE CyOOpAMHAIMS M TaKTHUecKas IienecooOpasHocTh KoHcoprmyma crosiu
BBIIIIE TEOPETUUYECKUX TUNOTe3. OHU MOCIYIITHO CTEPIN KoJeOmoIuecs rpadprKi cO CBOUX KPEMHHU-
€BbIX 9KPAHOB.

I'onorpamma cucremsl dMuccusi-H Haz nuiaTdopmoi r1aBHO noracia, Morpy3uB 3aJl B CTPOTHH,
POBHBIN MOMyMpaKk NMaTMHOBOM nofacBeTku. Jlokrpuna [penena Obuta mpuHsATa equHOrIacHO. Paca
MHKEHEPOB TOOPOBOJIBHO 3ariepria ceOst BHyTPY YaCTOTHOTO KOKOHA, BHIOPAaB KOM(OPTHYIO CTaOMITb-
HOCTb BMECTO IYTaIOIIero Noucka oreeToB. OHM BPEMEHHO JIMKBUIMPOBAIM HAYUHYIO HECTBIKOBKY,
npespatuB O60510uKy B cBsieHHylo CteHy Bora, u BepHY/IMCh K KaJIMOPOBKE CBOMX CIIOPTHUBHBIX
crenc-kopaonei. Lysummzanus Kco-Jlan 3acHyna Ha ke CBOEro MOTyIecTBa, COBEPIIEHHO HE 0CO-
3HaBas1, YTO 3aMyIlEHHbII UMY HEBUAMMBIA MaxoBuK CrnekrpanbHoi Koarynsaimu yxe crnenan cBon
TNIepBbIiA 0€33ByYHBIN 000POT, ¥ IPOCTPAHCTBO BOKPYT MX MOHOJIUTHBIX OallleH Ha4ajio MeIEHHO, HO
HEoOPaTHMO I'yCTETb.
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IJIABBI 2: «PACYUETDI
I'PABUTAIIMOHHOI'O TYIIUKA»

Cuena 1. Iloanoabnbiii llen3 (CkpbIThbie HCKaKeHHST)

CembiecAT LIMKJIOB, IPOUIEAIIMX C MOMEeHTa npoBosriamenus JokTpunsl [Ipenena, npespa-
T cucTeMy dvuccus-H B Oe3ynpeyHo OT/IakeHHbIH, pacKaJeHHBIN JOKpacHa MH/IYCTPUATbHBINA
konBeriep. KBantoseie Bepu myHsr Kco-Jlapuckl Gonbliie He 3HAJIM MEPHOAOB TEXHOIOTMYECKOTO
3atviibsg. OHM paboTaIM Ha MCTOPUYECKOM IIpejiesie CBOe MaTeMaTHYeCKON MOILHOCTH, BBIKAUH-
Basi HU3KMe yacToThl CHeKTpa U3 IUIaHEeTApHBIX SAAEp C MPOKOPIMBOCTBIO LIMKJIOMMYECKUX HACOCOB.
HaguranyoHHble KOPHIOPH MEKY YETHIPbMsI BHYTPEHHUMU MUPAMHU ObLTH 320MTHI TSKEJIBIMU T'PY-
30BbIMH Oapkamu KoHcoprmyma Macchl, 4bii MOHOJIMTHBIE TUTAHOBBIE KOpITyca 0e3 eIMHOrO BHElll-
HETro I11Ba JOCTABJISUIM MUJUTMOHBI TOHH N30TOITHOM Py/bl B OPOUTANIbHBIE TUIABMIIBHBIE JIOKH.

ABTOMATM3UpPOBaHHAS CTaHLIMS MOHMTOpUHIa «Bektop-Marma-9» npeiidoBaia Ha camon
neprdepur STON MPOMBIIIIEHHONW UMIIEPUH, 3alleNMBIIMCh MATHUTHBIMU SIKOPSIMU 32 0a3aJIbTOBBIN
xpebeT 6e3bIMSTHHOTO, MEPTBOTO CITyTHUKA AaJIbHEH IJIaHeThl. 31eCh, Ha OKparHe TPULATh IEPBOTO
CeKTopa, OpyTasbHasi 3CTETHKA ABaHrapja pejcTaBaja B CBOEM MePBO3AHHOM, yTHJIMTAPHOM BHIE.
KoHcTpyK1mst craHIMK, BRIIOTHEHHAS U3 TYCKJION MATHHOBOM JIATYHH M IUIACTHH CJIOMCTOTO TTyOMH-
HOTO 1M1aTa, MOJHOCTBIO UCKIII0Yalla BU3yalbHbIM IIyM. Bes ciokHelmas nopiiHeBas U ruJpaBiii-
YecKas MHKeHepys1 ObUla yIpsiTaHa BHYTPh OECIIOBHOTO KOPITyCa, 3alUIIEHHAs OT JISJSHOTO JbIXa-
HUS BaKyyMma.

CHapyk1 KOMIUIEKC Ka3aJicsl 4acThlo MepTBOro JiaHAadTa, ecinu Obl He OJ1eKJI0e TaTUHOBOE
CBEYEHUE KOHTYPHBIX JMHUII HEOHOBOIO CIIEKTpa, KOTOPbIE CTPOIMMH I'eOMETPUUYECKUMU CKOCAMU
[IPOPE3aY JIATYHHBIE TUIOCKOCTU. DTU OTHU HE PACCEBAIU ThMY, a JIMIb OTYEPKUBAJIH TVIOTHOCTD
OKPY’KaIOILIEro BaKyyMa, JIOach Ha 0a3aJIbTOBBIE CKAJIbl OCA3a€MbIMHU IJIACTAMU [IIYOOKUX YEPHUJIb-
HbIX TeHel. Hu3kovyacTtoTHas (pmsmKa ceKTopa BhIABIMBAIA U3 TPOCTPAHCTRA JIIOOBIE OYTOHA: CBET
OCTaBAJICS JKECTKUM, HAIIPABJICHHBIM U TSKEJIbIM.

BHYTpHM TEXHUYECKOrO OTCEKa CTAHLIMH, 32)KaTOr0 MEXJy KBAaHTOBBIMH PETPAHCIATOpaMU U
IIAXTOW COHAPHBIX BOJHOBOJIOB, IAPWJI TIIyOOKMH Xonof. [IBa MIadluX aHAIMTUKA-WHKEHepa U3
KacThl 00CITy)KMBaHH 3aBepILaJIM IUTAHOBBIH 1IeH3 00opynoBanusl. Ha Hux OblM cTaHgapTHBIE 00JIe-
raiomye KOMOMHE30Hbl MMJIOTOB M3 (POTOHHOTO BOJIOKHA. VIX BCTPOEHHBIE KOHTYPBl TEPMOpETYJIs-
MM padOTaIM Ha MOBBIIIEHHON MOIIHOCTH, €/1Ba 3aMETHO IyJbCUPYS JIa3ypPHBIMU HUTSMHU BHOJb
MO3BOHOYHHKOB, YTOOBI 3aIIUTUTh TUIOTHBIE, TsKeble Tesa Kco-JlaH OT mpOHM3BIBAIOIIETro X004,
COUMBILIEHCS OT HEM3OIMPOBAHHBIX JIATYHHBIX MHXKEKTOPOB. Ilepeapurasce ¢ myrarwomieil 5JKOHOMHO-
CTBIO JBMKEHWI, MHKEHEPBl U3BJIEKAIM U3 MPUEMHbIX I'HE3/] OTPaOOTaHHbIE W30TOIHbIE (PUIIBTPBI,
3aI0JIHEHHbIE TYCTBIM, 3aCTBIBIIMM KOHJeHcaTtoM CriekTpa. VX mparMaTuHblid pa3yM ObUT cOCpPEao-
TOYEH UCKJIIOYUTEIbHO Ha BBINOJMHEHUH perameHTa KoHcopuuyma. OHu OblM MeaIbHBIMU JleTa-
JISIMU TOCYJapCTBEHHOW MAIITMHBI, ITyXUMH K JTIOOBIM aOCTPAKTHBIM COMHEHUSIM, TIOKa CyXue LU PbI
Ha MX KaJJMOPOBOYHBIX SKpaHaX HE BBIJAIHM NEPBYIO CUCTEMHYIO HECTHIKOBKY.

OnuH U3 UHXEHEepOB, Ubsl MaTOBast KOJa IpU(QeIbHOrO OTTEHKA Ka3aJach COBEPLIEHHO CEpOil
B TYCKJIOM ITaTUHOBOM CBeTe OTCEKa, 3a(PUKCUPOBAJT TSKEJIbIH JIATYHHbI MHXXEKTOP Ha KaInOpOBOY-
HOM cTeH/ie. Ero manblipl, JIMIEHHbIE KaKUX-TMO00 OMOJIOTMYECKMX U3bSHOB, PUBBIYHO CKOJIBb3UIIN
0 IV1aAKoi nmoBepxHOcTH KpeMHueBol [lnactunsl Llensza. TIpuOop, conpsiKeHHbI CO CKPBITBIMU
BHYTPEHHUMH y3JIaMU COHAPHOTO BOJTHOBOJA INTyOOKOIo KOCMOCa, IOJIKEH ObUT BbIIATh CTAaHJAPTHBIN
9X0-CUTHAJI — POBHYIO, IIPE/ICKa3yeMyI0 MaTeMaTH4eCKyI0 KOHCTaHTY, MOATBEPKAAIOILYI0 He3blOe-
MocTb opunmanbHoi JokTpussl [penena.
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Opnnaxo rpacduk Ha [Tnactune llensa He ObU1 poBHBIM. MaTpuiia nprdopa KaTuOpOBKU pado-
TaJla 10J] HEeCTECTBEHHO BBICOKMM JABJIEHUEM MAaCChl, CIOBHO cTaHLMIO «Bekrop-Marma-9» men-
JIEHHO, HO 1I€JIEHaIpaBJIEeHHO BbIIABIMBAJIO U3 3aHUMAEMOM €10 KOOPIMHATHOM CETKHU.

— PuKcUpyIo OTKJIOHEHUE B YACTOTHOM OTKJIMKE YETBEPTOTrO COHAPHOIO 31EJIOHA, — IPOU3-
Hec uHxeHep. Ero cyxoi, JIMIIEHHbI SMOLMI IOJI0C MPO3BYYall MOHOTOHHO, KaK IEJTYOK UCTIOJIHU-
TEJILHOTO pelie. — BeKTop conpoTuBieHus cpeapl Ha nepudeprun TpUaLaTh NEPBOro CEKTOpa cMe-
I1IeH BHYTpb. [laBieHre Macchl Ha BHEITHYE OECIIOBHBIE MTaHE M BOJIHOBO/A YBEJIMUMIOCH Ha YeThIpe
LIEJIBIX U JIBE AECATHIX €IMHMIIBI IO 1iKase KoHcopuuyma.

Bropoil aHanuTHK, HEe NpepbiBas U3BJICYEHUsI U30TOIHOIO (pUIIbTpa, Ha CeKyHAy 3amep. Ero
aTJIETUIECKOe TEeJI0, AHATOMUYECKH YCTOWYMBOE K JIIOOBIM TPaBUTAIIMOHHBIM Teperpy3KaM, pedriek-
TOpHO Harpsmock. Kco-JlaH He 3HanmM crpaxa, HO MX MparMaTW4HbI pasyM MTHOBEHHO BBIUKMC-
JIS71 JIOTUYECKHE TIPOTUBOPEUUs] MKy OPUIMATIbHBIMU JOTMaTaMu U (PU3UYECKOW PeabHOCTHIO.
Cornacno loktpune [penena, Ctena bora Obi1a CTaTHYHBIM MaTEMaTUIECKUM KPaeM MaTepUaIbHON
BCEJICHHOH. Y Hee He MOIJIO ObITh IMHAMHUKH, OHA HE MOIJIa TeHEPUPOBATh JOMOIHUTEIBHOE JIaBJIe-
HUE MAcChl WM U3MEHATh KOOPIAUHATHI CBOETO PACIOIOKEHUS.

— IIpoBepb KanMOPOBKY JIATYHHBIX TPUBOIOB, — OTO3BAJICSI BTOPOW MHXKEHEp, cOpachiBast
OTpaOOTAHHBIN M30TOITHBIN KOH/IEHCAT B OECIIIOBHBIN KOMITO3UTHBIN KOHTEIHEp. — B03MOXHO, 3TO
OCTAaTOYHOE X0 OT PadOThl KBAHTOBBIX Beped MeTporoivu. BrikaunBaHue HU3KMX YacTOT Ha JIyHe
Kco-Jlapuchl MOTJIO BBI3BATh JIOKAIBHBIA PE30OHAHC B CJIOUCTOM INTAaTe OOIIUBKHY.

— HckmoueHo, — nepBbIi aHAIMTUK TpoBe JagoHbio Haj [TnactuHoit Liensa, yrnyomss ueH3
BXOJISIIIICH TEJIEMETPUHN U BBIBOASI HA SKPaH CKPBITHIE CJIOM JaHHBIX, KOTOpbIe HE OTOOpaKaJNCh B
cranzapTHbIX oruerax a1 Koncopuumyma Maccbl. — OUabTpbl OUMILEHB OT U30TOIHOIO LIyMa. JTO
HE PE30HAHC U He MOTPENTHOCTh U3MEPHUTENIBHBIX TPUOOPOB CTAPOTO MOKOJIeHus. BonHoBox (prKcu-
pyeT du3rUecKoe U3MEHEeHUe reOMEeTPHH camoro mpocrtpaHcTBa. O6onouka cucrembl Imuccus-H
OobIIIe He HAXOAUTCS HA PACYETHOM JAMCTAHIIUKM COPOK aCTPOHOMUYECKUX SMHUII.

OH cMmecTrit (POKYC TpeXMEPHOU CUMYJISIINY, U TATUHOBAS MOJICBETKA MPUOOpa BHIXBATUIIA U3
TEMHOTBI OTCEKa /IBE€ PBaHbIe, KOJEOMOIMECS JTUHUH, KOTOPbIe CTPEMUTEIEHO COMMKAIUCD, JIOMast
BCIO BEKOBYIO apXUTEKTYpy HABUI'ALIMOHHBIX KOPUIOPOB ABaHrapa.

— CMelieHre BEKTOPOB NOATBEPXKIEHO, — IMEPBbIM aHAIUTUK 3adukcupoBan [lnactuny
[len3a Ha MaToBO#1 KOHCOMU. Ero MeTayumyeckuii rooc crail ele cylie, CJIOBHO OH 3a4MThIBAJI IIapa-
METPBl BECOBOTO Opaka M30TOMHON pyabl. — O6omouka cucteMsl dvuccusi-H caenana mar BHYTpb
KoKoHa. Pu3nueckoe paccTosiHUEe OT LeHTpajibHOro cBetria 10 Ctensl bora cokparmiock Ha HOMb
LEJIBIX U YEThIPe JECATHIX aCTPOHOMUYECKUE ETUHUIIBL.

Bropoii nH)eHep MeaJIeHHO OMyCTUJI OECIIOBHBI KOMIO3UTHBI KOHTEHHEp Ha TMOJ OTCEeKa.
Tsoxenslil CIIaB ITyXO 3BSIKHYJI O TATAHOBOE OCHOBaHUE cTaHLMU. Houb yeTsipe JecAaThiX acTpOHO-
MHUYECKUE eIMHULIBI — 3TO PACCTOSTHHUE, CIOCOOHOE IIEJTMKOM TOITIOTUTh BHEIITHUE HABUTAIIIOHHBIE
MapKepbl IByX JaJIbHUX MCCIIEI0BATENbCKUX 311eT0HOB. [IpocTpaHcTBO BakyyMma, kotopoe Koncop-
MyM Macchl BeKaMu JIEKJIapupoBall Kak He3bl0IeMoe, CTAaTUYHOE U BEYHOE, MPOCTO UCUE3JIO0, CKa-
JIOCh, CJIOBHO peh/IEKTOPHO 3aTBEPAECBAIOILMI 110]] JaBJIEHUEM XOJI0[a N30TOMHbIA KOHJJEHCaT.

OdurmanbHast «crabunbHOCTh» JlokTpunsl [Ipenena, Tpanciupyemas bBamineit Beca Ha Bce
oOuTaeMble TUIAHETHI, OKa3aJIaCh MATEMATHUECKOU JIOXKBIO, TPU3BAHHOM CKPBITh HA4aJI0 HEOOpaTH-
moi Koarymnsauuu cpenpl.

— Ecmm O60o4ka npofoskaeT ABUKEHNE ¢ TAKOW aMIUTUTYAOM, — MPOU3HEC BTOPOU aHAIU-
THK, BIJISIBIBASICH B OJIEKJIO-JIMJIOBOE HEOHOBOE CBEUEHHUE, COTKABIIIeECs Ha AUCTLIee MPHOopa Kaamo-
POBKM, — TO Y€pe3 TPHUCTa LIMKJIOB aBTOMATU3MpPOBaHHas cTaHIMs «Bektop-Marma-9» okaxercs
3a0JI0KMpOBaHa IJIOTHRIMHU crtosiMé MeTBoro CriekTpa. O00J104Ka MPOCTO COMHET 3TOT CITyTHUK BMe-
cTe ¢ 6a3aILTOBBIM XPEeOTOM.

— Hawm 3amnperieHo BHOCUTH 3TH IMQPBI B I100abHBIE WH(PO-CETH, — TEPBBI WHKEHEP
M3BJIEK KPEMHUEBbI HakonuTeb U3 pazbeMa [Lnatunsl Llensa u cripsTas ero Bo BHyTPEHHUI CKpbI-
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THIH 113 CBOETO o0Jieraiero komouHe3oHa muiota. — Cuctemsl 6e3onacHocTu KoHcopimyma otce-
KyT Ilepeady Ha ypPOBHE KBAHTOBBIX PETPAHCISTOPOB METPOIIONNY, a [IeH3 Hallleld KacThl OyzieT OOHY-
JIEH 32 PAaCHpOCTPaHEHNUE HEAOMYCTUMBIX MOTPELIHOCTE.

— Kyna Tel HaMepeH JOCTaBUTh 9TH pacuyeThi? — crpocuii Bropor Kco-JlaH, Bo3Bpaiasch K
3aMeHe U30TOIHBIX (PHIIBTPOB C MPUBBIYHOM, SKOHOMHOMU ITParMaTUYHOCTbIO ABUKEeHUI. PasroBop o
rudesy X MUpa He BbI3BAJ Y HUX MTAHUKH WM IPOKH B MBIIIIEYHBIX BOJIOKHAX; UX aHATOMHYECKasI
MIPUPO/IA 3HAJIA JIMIIb AJITOPUTMBI JEUCTBUS NEPe]] JIMLIOM MPENsATCTBUIL.

— B neapa Kco-Jlapucel. B Tpunaguateii cektop «JIuteitHON-12», — mnepBblii aHAIUTHK
3acTerHyJ OECIIOBHBIA BOPOTHUK (DOTOHHOTO KOMOMHE30Ha. — Tam rccieioBaTeny cTapbiXx MHCTH-
TYTOB COOMpAIOT apXMBHbBIE BOJHOBOABI ¢ norudmero «Bektopa-Homb». OHM cBOOAT YpaBHEeHue
Bunbl nmBwimzanuu. Y Ham HOMMb YeThIpe €AMHMIIBI — 3TO TOCAeHUN KO3(P(UIMEHT, KOTOPOTo
UM HE XBaTaJlo ISl 3aBEepIIEHUS MOJIEIH.

[TarnHOBas NMoOZICBETKA TEXHUUECKOTO OTCEKa CTAHIMU MOHUTOpUHTa «Bektop-Marma-9» Bep-
HYJIaCh K CBOEMY HCXOTHOMY, TYCKJIOMY PUTMY MyJbcauuu. VH)eHepsl 0ecCTpacTHO 3aBEpIIVIIH
periamMeHTHble padoThl, 3alepeB JaTyHHble pUBOABI coHapoB. CIieHa MOAMOIBHOTO IieH3a Oblia
okoHueHa. [TepBbIii hrsrueckuii ipam Ha Tesie BeesieHHou Kco-Jlan Obut 3ahmKcrpoBaH 1 o1rudpo-
BaH, 3aIyCTHB IIETIOYKY COOBITUH, KoTopble KoHcopimym Macchl yke He CMOKET KOHTPOJIHPOBATb.

Cuena 2: KpanTosbiii /Iucnyr.

BoiBeieHHBIN W3 SKCIUTyaTalluy TIaBUJIBHBIN JIOK «JIuTeliHas-12» 3aneran Ha riyOuHe Tpuj-
LIaTU YPOBHEM 1M0J] TEKTOHUYECKUM OCHOBaHWeM ctoiuiibl Kco-Jlapucel. B sty ciiernyio snoxy, korga
Koncopimym Macchl nepeHec OCHOBHBIE MOIIHOCTM Ha Tapsinye opOuTalIbHbIE KoJiblia Bepdei,
cTapble TOJ3EMHBIE 3aBOMIbI MPEBPATHIIUCH B OE3MOJIBHBIE TAMSATHUKY PaHHEH MHIYCTPUATM3ALIUH.
CTeHbl UKJIONMAYECKOro 3aia ObUTM OTJIMTHl U3 MAaTOBOTO KOCTSIHOTO KOMITO3UTa — apXamyHOTo
Martepuasa, KOTOPBIH 3a BeKa BIUTAJ B ce0s1 TOHHbI M30TOMHBIX UCTIAPEHUH U TIOTEMHEI, TPUOOPETS
OTTEHOK BBUKKEHHOTo 0a3asbTa. [IpocTpaHCTBO MOAABISIO CBOMMHM MAacCIITaOaMH: O[] TOTOIKOM,
JIMIIIEHHbIE SHEPTUH, 3aMepJT TMTAHTCKUE MOPIITHEBbIE CHCTEMBI U JIATYHHbBIE TYPOUHBI, UX TIOIBHIK-
HbIE Y3J1bl ObLTM YIIPSATaHbI B OECIIOBHBIE TUTAHOBBIE KOKYXH, HAJIEKHO 3aIIUINAIOIINE MEXaHIU3MBbI
OT OCEeJJaHU S TIbLIH.

B 1ieHTpe 3TOoro 3a0poIeHHOro JOKa, /e KOrja-To IUIABUIM CJIOMCTHIN ITyOWHHBIN IITAT /1715
MIePBBIX KOCMUUYECKUX Kopalneit ABaHrap/a, Ternepb ropeiii TOHKME, KOHTPACTHBIE aKBaMapUHOBBIE
JIMHUXA. DTO OBUTH JKIJIBI CIIEKTPATIbHON SHEPrHU, MPOTSIHYThIE OT HECKOJIBKMX aBTOHOMHBIX TeHepa-
TOPOB MAacChl, IPUHECEHHBIX MCCIIEA0BATENISAMU-AUCCUIEHTaMU. JIa3ypHBIil HEOH HE MOT' paccesiTh
BEKOBOW MpaK «JIuTerHou- 12», HO OH YeTKO OYepUYHMBAJ YIIIOBATO-00TEKAeMYIO FeOMeTPUIO BpeMeH-
HOW KaJTMOPOBOYHOM TIaThOPMBI, Opocasi TIOTHBIE, OCSI3aeMble TIIACTHI TeHEH Ha KOCTSTHOM KOMITO-
3WUT CTeH. 3/1eCh He ObLIO BHEITHHUX IIBOB, OOJNTOB MJIM 3aKJIETIOK — Jlake cCOOpaHHAs B ITyOOKOM
TMOATIONIbE ammaparypa cieioBajia KecTKoM (pUIocopru CKPHITON MHKEHEPUU.

CemMb MHXEHEPOB M AHAJIMTHKOB CTApbIX MHCTUTYTOB, MPENCTABJISABIIMX KACTy ONAJIbHBIX
uccreioBaTenel, 3aMmepii BOKpYT 1uiatopmbl. Ha HUX OblM cTaHgapTHBIE OOeraonye KoMOrHe-
30HBI TUJIOTOB 13 (POTOHHOTO BOJIOKHA, HO KOHTYPBI KX TEPMOPETYJISILIMI ObUTH MPUHYIUTEIBHO Mepe-
Be/IeHbl HA MUHUMAJIbHYIO MOIIIHOCTb, YTOObI CHU3UTb TETIJIOBOM CJIE/I IPYIITH M 130eXaTh OOHApYXKe-
Hus aBToMaTikol bamnu Beca. VX atneTnueckue purypsl ¢ MaToBO# KOkel rpudesibHOro OTTeHKa
Ka3aJIMCh HETIOAIBMKHBIMHU dJIeMEeHTaM1 0a3aIbTOBOTO pesibeda.

BxonHoit nutio3 qoKa 6e33ByYHO pasollesicsi 0 CKPBITHIM 1a3aM, U BHYTPb CKOJIb3HYJI aHAJIU-
THK CO cTaHIu «Bektop-Marma-9». JIBurasicb ¢ 9KOHOMHOM, IPparMaTUIHON OBICTPOTOM, OH TIO/IO-
I11eJ1 K Tu1athopMe, U3BJIEK U3 CKPHITOro KapMaHa KOMOMHE30Ha KPEMHUEBbBI HAKOTIUTENb M OITyCTHJ
ero B MPUEMHOE THE3/I0 LIEHTPAIbHOro mpuoopa.

— Koopnunatnas cetka «Kpail-9» oOHyineHa, — TpOM3HEC MPUOBIBIIMI WHXEHEp, U ero
CYXOM, METALTTMYECKHII TOJIOC 9XOM OTPa3HIICS OT MOHOJIUTHBIX CBOZIOB JIMTEMHOM. — COHapHBbIE BOJI-
HOBOJIBI JaJIbHEeW CTaHIMK 3apukcrpoBamn (pusrueckuid caBur OO0M0UKHM BHYTPh crcTeMbl. CTeHa
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Bora nornorunia TpuanaTh BTOpoi BHELIHUIA CEKTOP. MBI OTEPSUIM HOJb LEJIbIX U YEThIpE JAECATHIX
aCTPOHOMHUYECKUE €JUHULIBI BAKyyMa.

CrnoBa MHXeHepa ylalu B XOJIOIHYIO IICTOTY JIOKa, CJIOBHO TsIKEJble JIaTyHHblE CIMTKU. Hu
OIMH MYCKYJI HE IPOTHYJI HA MaTOBBIX JIMIIAX UCCJIEAOBATENEl, HO PUTM IyJIbCAllUM aKBaMapHUHOBBIX
muauit Ha ux [nactunax [leH3a MrHOBEHHO U3MeHWICs. AHAIMTUKY KOHCOpIIMyMa TPUBBIKJIN Oe-
pUpOBaTh TOYHBIMHU BEJTMUYMHAMM, W TIOTEPSI YETHIPEX AECATHIX ACTPOHOMUYECKUX €IMHUIL ObUIa JIsI
HUX He a0CTPaKTHOM Yrpo30i, a (PM3MUECKH JI0Ka3aHHBIM (DAKTOM YMEHBIIIEH!sI 00beMa X KIU3HEH-
HOT'O IIPOCTPAHCTBA.

Crapimii aHaTUTUK TPYIITHl — OBIBIIHINA MPOEKTUPOBIIMK CoHapHBIX MOHYMEHTOB, Yeill KOM-
OVHE30H MUJIOTAa COXPAHMIT ITyOOKHE MaTMHOBBIE MAPKEPHI BHICIIICH MHKEHEPHOW KaCThl, — IIarHyI
K margopme. Ero skoHoMHOe, nmparMaTUyHOe BHKEHUE CHHXPOHU3UPOBAJIO padOTy BCEX MpHHE-
CEHHBIX KPEMHMEBBIX HAKOIUTENIEH.

— OObenMHNUTL KaHAJIbl, — OTPBIBUCTO CKOMaHIOBaI OH. Ero cyxoii, MeTauIM4ecKuid rojioc
paszHeccs 1oj ceogamu «JIuteiHou- 12». — 3amycTUTh CKBO3HYI0 HABUTALMOHHYIO cuMyJisiuuyio Hus-
kouyactoTHOro CeKkTopa 1o KOOPAMHATHOW CETKE OT spa A0 TPUAUATh MEepBOro suiesoHa. Beectu
HOBbIE JJaHHbIE C BOJTHOBO/A «BekTop-Marma-9».

Han maToBoii HOBEpXHOCTBIO M1aT(OPMBI COTKAJIOCh KOJIOCCAJIBHOE TpexMepHoe nosne. Jlasyp-
HblE HEOHOBbIE KOHTYpPbl BBIYEPTHJIM YEThIpE WHAYCTPUAIbHBIE IUIAHEThl cucTeMbl Dmuccus-H.
Bokpyr HUX, CIIOBHO pacKaJieHHbIE KOJbIIa, OCIIeHO BPaIaauch rpapuku BHIPAOOTKU aBTOMATU3H-
POBaHHBIX Bep(eil. YueHble He IPOCTO COMOCTABIISIN HU(PPbl — OHU CBOAWJIM BOEJUHO YpaBHe-
Hue BuHbl Beeil cBoeit nmBmm3anuu. Jlomast crposkaiiime rocygapcrsenHble Tady Jlokrpunst [Tpe-
JieJ1a, OHU BBIBEJIM Ha SKPaH MAaTEMaTHUUYECKYIO 3aBUCUMOCTb, KoTopylo KoHcopiym Maccel roqamu
TIBITAJICS] CTEPETh U3 NaMSATH Pachl.

Ha ronorpamme 00beMbl HI3KOYACTOTHOM HEPT U, BHIKAYMBAEMOIN KBAHTOBBIMU HACOCAMU U3
siep TIaHeT, ObLTM 0OO3HAYEHBI TSKEJTBIMU, TATUHOBBIMU BEKTOpaMH JIaBjieHus1. YeM sipue myabCu-
POBAJIM STH KWJIbI B LIGHTPE CUCTEMBI, TeM ObICTpee OJIeKJIO-JIMIOBOE KOJBI0 OOO0IOUKM CRKUMAIIOCH
Ha okpauHax. [Ipsamas, Heymonumas MaTeMaTH4ecKast CBs3b: KOJIOCCAJIbHbINA TPOMBIILJIEHHBIN TIPO-
rpecc ABanrapna Kco-Jlan pabotan kak Tpurrep crapeHusi MIX cOOCTBEHHOIO YacTOTHOTO KOKOHA.
Kaxmast HoBast BHIKOBaHHasI Tpy30Basi Oapxka, KakIbli 3aIyleHHbI OpOUTATIbHBIA JOK 3aCTaBIISLIIH
Creny bora pegeKkTopHO IycTeTh, TBEPAETh U HEOTBPATUMO JIENIaTh LIar BIEepen, CxkuMas pusnde-
CKO€ IIPOCTPAHCTBO.

— Ilapanokc koarynsuuu 10Ka3aH, — MOHOTOHHO IPOU3HEC CTApILIUil aHAIUTHUK, IVIASA Ha
[Tnactuny Lensa, rae KkpuBas ckatusi IPOCTPAHCTBA YXOIUIIA IO SKCIIOHEHTe BBepX. — [IpocTpan-
CTBO BaKyyma — 3TO He IycTas cpeAa. DT0 MHEPLUMOHHAs TKaHb. BblkaunBas HU3KME 4acTOTHI A1
MUTaHUS HAIMX MEracoOpYKEHWI, Mbl HapyllaeM BOTHOBOU Oananc O0o0n0uku. Mbl camu sIBIS-
eMcCs ICTOUHUKOM 3aMep3aHus Harlero kocmoca. CrucreMa dmuccus-H npeBpaiiiaercs B BA3KYIO Xpy-
CTaJIHYIO JIOBYIIIKY M3-3a HAIIIMX COOCTBEHHBIX JACHCTBUI.

— BoiBequ BpeMeHHO KO3(P(UIMEHT 10 KPUTUYECKOU TOUKY HACTIOEHH 1, — CTapIINN aHAJIH-
TUK 3adpukcrpoai [Inactuny LeH3a Ha kpato miatopmebl, 3a0JI0KMPOBAB OECIIOBHBIN CTHIK YCTPO-
CTBA.

Oneparop, ubst MaTOBasi KOXa Ka3aJlach COBEPLIEHHO CEPOM B JIA3ypHOM CBETE IOJIOTrPaMMBl,
BBeJ (pYHAJIbHbIE [IEPEMEHHBIE B CUMYJIALMI0. CTpOorue akBaMapyHOBbIE JIMHUY Ha 9KPAHE JAPOTHYJIH.
Cucrema ounCTHIIa pacyeTHOE MOJIE OT U30TOIHOTO IIyMa, U HaJJ KOCTSIHBIM KOMITO3UTOM I10J1a COTKA-
much (prHabHBIe MBI JKecTkass MaTeMaTHKa ABaHrapAa Bbljaja MPUTOBOp IMBMIIM3AIMU O3
€IMHOIO LIAHCA Ha MOTPELIHOCTb.

— Tpucra coOpok IMKJIOB /10 TIOJIHON OCTAHOBKU BHYTPEHHHMX OPOUTAJBHBIX JJOKOB, — CYXO
nonoxua oneparop. Ero Merauimyeckuid rojoc Mpo3Bydajl POBHO, CJIOBHO OH 3aUMTHIBAJ BEO-
MOCTh Pacxofia M30TOMHOro TorumBa. — Koarymsauus 3axmer cucteMy Dmuccusi-H B yactoTHble
TUCKU. [110THOCTh BakyyMa Mexk[y IUIaHETaMHM BO3pacTeT 10 KPUTUYECKOro Mpejiena, UCKII0Yalo-
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IIIETr0 UCTIOJIb30BaHME CTAHAAPTHBIX KBAHTOBBIX MPUBOJOB. Halm crpeMuTenbHblie Kopadau CIOPTHB-
HOT'O JM3aiiHa TIPOCTO 3aBSI3HYT B TYCTEIONIEH cpefie, Kak B 3aCTHIBAIOIIEM XpycTaJe.

— 3nauur, [doktpuHa [Ipenena — 310 He MPoCcTo ommoOKa. ITO yrpaBisgeMoe CaMOyOUICTBO,
— TIPOU3HEC MHKEHep, MPUOBIBIINKI cO cTaHIMK «BekTop-Marma-9». OH cTosi1, CKpeCcTUB PyKH Ha
TPyIM, €r0 aTIETUYECKOe TeJI0 OCTABAJIOCh HETOABMKHBIM. — KoHcopiimym Macchl KOHCEpBUpPYET
HayKy Ha MMUKe BBIPAOOTKH, YTOOBI HE OCTaHABIMBATh KBaHTOBBbIE Bepdu JyHbl Kco-Jlapuchl. OHu
BBUKMMAIOT HU3KHME YaCTOTHI U3 siiep MUPOB, 3Hast, 4to CteHa Bora uaer Ha mTypm.

— WM HyXHBI 5TU MOIIHOCTH [UIs yAEpX)KaHUs CTAaOMIILHOCTH COCJIOBUH 3[ieCh U cefvac, —
CTapIIMi aHAJUTHK TPOBEJ JIATOHBIO HaJ IIaTOPMOIA, CBOpaurBasi IJ00ATBHYIO KapTy CHCTEMBI.
— [IparmaTka YMHOBHMKOB clieria K OyIyIemMy, eCiii OHO JIoMaeT TeKyume rpapuku npudsum. Ho
Halm pacyeTsl Oe3anbrepHaTiBHbL. LuBrnmsanmsa Kco-Jlan He cMOXeT BBIKUTh BHYTPH 3aMep3aio-
I1IEr0 KOKOHA. Y Hac HEeT TPEXCOT COPOKa IMKJIOB. MBI JOJIKHBI IEHCTBOBATH 0 TOTO, KaK TUNIOTHOCTh
O060mn0uKH crenaeT qBIkeHne Kopadiei HEBO3MOKHBIM.

OH u3BJIeK U3 KaTMOPOBOYHOrO rHe3a maBHylo [nactuny Lensa, Ha KOTOpoOit Terneph Oblia
3a(prKcMpoBaHa 3aBeplIeHHass MaTeMaThudecKast Mojiesib [ paBUTAIIMIOHHOTO TYITHKA.

— Hawm 6ecrione3Ho crpouth HOBbIE JieTKue pasBequuku. Cpeny Hesb3si OOMaHyTh CKpBIT-
HOCTBIO OOIIMBKY M3 mmata. YToObl BHIPBATHCS U3 TOH JIOBYIIKH, [IMBUIM3AIMUA HYXEH MHCTPY-
MEHT MPUHIIUIHAAIBHO HOBOTO KJiacca. Tsokenoe cyaHo-Tipecc, CiocoOOHOe TeHepUpoBaTh Mepejt coOoi
HAaIlpaBJIeHHBIN IPABUTAIIMOHHBINA (DPOHT KOJIOCCAIbHOW cBepxMacchl. Kopabib, KOTOphIi He OyaeT
MCcKaTh Opery, a OyKBaJIbHO COMHET M MpofaBuT rycrefonmii Omera-CriekTp nepes CBouM OecIioB-
HBIM HOCOBBIM OOTEKaTeseM.

B 310T MOMEHT aKBaMaprHOBbIE HEOHOBbIE JIMHUM Ha CTeHax «JIuTerHou-12» pe3ko rnoraciu.
['my6GoKuii, BEKOBOM Mpak 3a0pOIIEHHOTO TUIABUIBHOTO JOKa MTHOBEHHO MOTJIOTHIT MCCIIE/IOBaTENeH.
ABTOHOMHBIE T€HEPATOPbI MACCHI BBIIAIA KOPOTKUH, MAHWUYECKUI CUTHAJT TPEBOTY: BHEIITHUE IILTIO3bI
YPOBHS1 ObUTH MTPUHYIUTETHHO 3a0IOKMPOBaHbI IIEHTPAIbHOW cucTeMon Oe3onacHocty bamau Beca.
Cryx6a 6e3omacHoctu Koncoprmyma Beiia Ha ux cief. CrieHa KBaHTOBOTO TUCITyTa OblIa OKOH-
YeHa, CTOJIKHYB YUEHBIX JIUIIOM K JIMILy C Kapalolei aecHurien rocyaapcrsa Keo-Jlan.

Cuena 3: Bunmanue Koncopuuyma.

TeMHOTa 3a0pOIIEHHOTO TUIABWJIBHOTO JI0Ka «JIuTeiHas-12» He ocraBaiach MEpPTBOM JIOJTO.
CrycTsi HECKOJTBKO CEKYH/1 MaCCUBHBIE T€PMETUYHBIE CTBOPKH LT3, BPE3aHHBIE B KOCTSIHOM KOM-
MO3UT CTeH, OEe33BYYHO pPa3OIUIMCh MO CKPHITHIM BHYTPEHHUMM TMa3aM. B mpoeme, ouepuyeHHOM
XOJIONHBIM CBETOM BHEIITHETO KOPUAOPA, BOSHUKJIM CHUITYIThI OTepaTUBHUKOB CITy:KObl O€30MacHOCTH
Koncopimyma Maccel. OHu IBUTaINCh €IUHOM, UI€JIbHO CKOOPAWHUPOBAHHOM 1IETIbIO, AEMOHCTPH-
pys Oe3yNpeyHyio aTJIeTUYECKYIO0 BBIIPABKY, CBOMCTBEHHYIO BBICIIMM HCHOTHUTEIBHBIM COCTIOBUSIM
ABaHrappa.

Ha oneparuBHUKax ObUIM CpeiHUE IK30-KOCTIOMBI, BOIUIOIIABIIME B ceOe KeCTKYI0 (prIoco-
¢uio kBaHTOBOTO Xai-TeKa. [Tagkas GpoHs U3 MPECCOBAHHOTO MaTOBOTO TUTAHA MOJTHOCTHIO CKPbI-
BaJIa OYEPTAHUs TeJl, He MMesl HU €JMHOTO BHEIITHETO I11Ba, 3aKJIENKN WM COeAMHUTEBHOTO OOITa.
[ToBepxHOCTH JOCTEXOB ObUIA MMPOHMU3AaHA CTPOTMMU, TOHKUMH JIMHUSAMH aKBaMapUHOBBIX KOHTYp-
HBIX OTHEH, KOTOpPBIE MPOPE3aIi MPakK JUTEHHON U BHIXBATHIBAJIM U3 TEMHOTHI YIJIOBATO-00TEKaeMble
CUJTY3THI HITYPMOBOT'O CHapsiKeHHs. MaToBbIe IIJIEMBI, JIMIIIEHHbIE CMOTPOBBIX IIeJIel, padoTaiu Ha
KPEMHHUEBBIX MaTpUIaX BHYTPEHHETO LIeH3a, MPOeNUpysl TAKTUYECKYI0 OOCTAHOBKY 3aJla MPsSMO Ha
CeTYaTKy MUJIOTOB. B pykax oHM yaepKUBal KOPOTKUE UMITYJIbCHBIE M3TyYaTe i MacChl, Ybd JIaTyH-
HbIe MHKEKTOPBI XOJIOAHO MOOJIECKUBAIIN B JIa3ypHOM HEOHOBOM CBETE COOCTBEHHBIX MTPUIIEIIOB.

I'pynmna umccnenoBarenieit-IMCCUIEHTOB OKa3alach MFHOBEHHO OTpe3aHa OT HaBUTallMOHHBIX
BbIXOJOB. KpacHble aBapuiiHbie Mapkepbl Ha ux [lnactunax Llensa nmoraciy, CMEHMBIIMCH KOJAMU
MOJTHOM OJIOKUPOBKM 4acToThl. HO cpeny ydeHbIX He BO3HMKJIO M HAaMEKa Ha MaHUKy. AHaTOMHYe-
ckas npupoaa Kco-Jlan, nuineHHast SMOIMOHATBHOTO IITyMa, 3aCTaBJIsIa UX OIIEHUBATh KPUTUYECKYIO
CUTYAIMIO UCKJIIOYUTEIIBHO Yepe3 CyXUe ajrOPUTMbI TAKTUYECKOH 1iesiecooOpasHocT. OHM CTOSIN
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HEMOJBMKHO, CKPECTUB PYKM Ha TPyJH, UX MaToBasi KOxa rpu(eabHOro OTTeHKa Ka3anach COBEp-
IIIEHHO Cepoy Mo MpUIieaMu u3iydareneid. [loanoabHble MHAEHepbl TOHUMAITH: JTI000€ XaOTUYHOE
JBUKEHUE B CTOPOHY ONEPAaTHBHUKOB IPUBEAET K HEMEJIEHHOMY I'PaBUTALIMOHHOMY yAapy, KOTO-
Ppblil COMHET UX IUIOTHBIE KOCTU BOIPEKHU IBOJIOLIMOHHOW BBIHOCIMBOCTH.

Jlunep otpsima 6e30MacHOCTH caesal TPY SKOHOMHBIX I11ara Brepes. AKBaMapuHOBbIC JTMHUM
Ha €ro 9K30-KOCTIOME BCIBIXHY/IM YyTh sipue, 0003Ha4asi CTaTyC KOMaHIupa IieH3a. MOHOIUTHas
JMIeBasi TaHeJb ero MUleMa OCTajlach OECCTPACTHOM, HO KOrJja OH 3arOBOPHMII, €r0 METaJUIMYECKHUil
roJI0C, TIPOMYIIEHHbI Yepe3 (pMIIbTPbl MAacKH, MPO3BYYal POBHO M CYXO, CJIOBHO CpadOTaio pene
JABJICHUS.

— Bama aBToHOMHAas1 ceTh 3a0JIOKMpPOBaHA HAa YpOBHE LIEHTPAJIbHOro KoMMyTaropa bBarnu
Beca, — npousnec komanaup. — Bol Hapymu [Joktpuny Ilpenena, BBeas HeIOMyCTUMYIO Mate-
MaTHUYECKYIO TIOTPEIIHOCTD B III0OAIbHBIN KOOPAWHATHBIN 11eH3 cucteMbl. KoHcoprmmym Macch Tpe-
OyeT HeMeJJIeHHOW C/1aud BCeX KpeMHUeBbIX Hakonwmtenei u [lnactun Ilen3a ¢ pacueramu. Bamma
KacTa 00CITyKMBaHMS TIO[JICKUT IPUHYAUTEIHHON M30JISLIMK O TIOJTHOTO NiepepacyeTa BalluX JIY-
HBIX WHJIEKCOB BBIPAOOTKHU.

Crapimii aHaJIUTHK TPYIIBI He IeJIOXHYJICS. Ero aTneTnyeckuil CHiTyaT, 3aTSIHYTHIH B KOMOU-
HE30H C MOTYIIEHHBIMU KOHTYPaMH TEPMOPETYJISIIUN, OCTaBaJICs Oe3yNnpeyHo MpsiMbiM. EquHCTBEH-
HBIM €ro JBMKEHHEM ObUI TUIABHBIH, BRIBEPEHHBIN KeCT pyKu, nogHumaroniei [lnactuny Llensa Haz
MAaTOBOM MOBEPXHOCTHIO KATMOPOBOUHOM Tu1atopmbl. [IpruOOp 0K B €ro JagoHu, BHIOPOCKB BBEPX
TOHKUM, KOHTPACTHBIN OJIeKJI0-TUIOBBIH JTyd cumysisiiu. Kpusas CnekrpansHon Koarymsiumm, pac-
CUMTaHHAs JO MOCJIEJHEr0 3HaKa IMOCIe 3alTo, 3amMepiia B BO3/1yXe MEK/1y yUYEeHbIMU U HallpaBJIeH-
HBIMH Ha HUX JIATYHHBIMU UHKEKTOPAMH MMITYJIbCHBIX U3JTyYaTesieil.

— M3onsmus Hamiel rpynimbl He M3MEHHUT TUIOTHOCTh OOO0I0UKY B TPUIIATh BTOPOM CEKTOPE,
— CyXO [TPOM3HEC CTApIIMI aHAJIMTUK. B ero MeTayuimyeckom rojoce, 3XoM pazHecleMcs 1o Mpay-
HBIMH CBOJIAMU U3 KOCTSIHOTO KOMITO3UTa, CKBO3MJIa XOJIOHAs1, HETIPEKJIOHHAs Jorvka. — Harir nens
yuct. JlaHHbIe, 3a(pUKCHPOBAaHHBIE COHAPHBIM BOJHOBOAOM JabHel craHuuu «Bektop-Marma-9»,
He sIBJIsAI0TCSA norpelHocTbio. CteHa bora caenaina ¢pysnyeckuil mar BHyTpb cMcTeMbl. Mbl IOTepsiiv
COPOK COTBIX aCTPOHOMHYECKOU €IMHULIbI BAKyyMa.

Komangup otpsiga 6e30macHOCTH He OIyCTHII OpyskHsi. Ero MaTOBbIN TUTAaHOBBIN IIIJIEM OCTa-
BaJIcsl OECCTPACTHBIM, HO AKBAMAPUHOBbIE JIMHUH Ha 9K30-KOCTIOME €/1Ba 3aMETHO U3MEHMIIN YacTOTy
IyJIbCALIMY, TTOJCTPAUBASCh 0] BXOAAIIMI MOTOK JaHHBIX. BHYTpeHHNE KpeMHHUEBbIE MAaTPULIBI €TO
J0CTIeXa MTHOBEHHO CUMTAJIU [TPOELIMPYEMBbI rpayK, paclio3HaBasi B HEM KeCTKUe (PyHJaMEHTAJIb-
Hble (POPMYJIbl, @ HE XaOTUUHBII U30TOMHBIN IIyM.

— DTH pacyeThl MOAPHIBAIOT CTAOMIIBHOCTD BBIPAOOTKM KBAaHTOBBIX Bepdeit 1yHbl Kco-Jlapuchl,
— OTPBIBUCTO YEKAHWJI CJIOBA ONIEPATUBHUK, U €0 OT(HIBTPOBAHHBII MAaCKOM I'0JIOC ITPO3BYYa KakK
CYXOHM OTYeT JaTuuka neperpy3ok. — [lokrpuna Ilpeaena — eAMHCTBEHHBIN rapaHT COXpaHEHUSs
UHAyCTpUaiibHOTO Oananca Koncoprumyma Maccel. Most 3ajaua — yCTpaHUTh UICTOYHUK MaTeMaTH-
YECKOro UcKakeHusl. PU3MKa CUCTEMBI IeKIapupoBaHa Kak CTaTUYHasl.

— ®u3KKa CUCTEMBI 3aMep3aeT, — aHAJMTHK CleIal KOPOTKHIA mar Briepes, npudnmxkas [Tna-
cruHy LleH3a K MOHOJIMTHOMY HAarpyJHUKY KOMaH/IMPa, T/e 1Moj OECIIIOBHBIMU MTAHEISIMU CK PbIBAJIUCDH
y3JIbI pactipeneneHusi Mmacchl. — UM 3ToT nporiecc JlaBuHooOpaseH. Baima OpoHs1, Baly n3myvareau
Y aBTOMaTU3MpoBaHHble 10K baitHu Beca (hyHKIIMOHUPYIOT Ha TeX ke HU3KMX 4yacToTax Crekrpa,
koTopbie KoHcoprnyM 6e3%aiocTHO BHIKAYMBAET U3 TUIAHETHBIX siep. Yepes TpucTa COPOK IMKIIOB
IUIOTHOCTh Cpebl MEXAY MUPAaMH BO3PACTET HACTOJIBKO, YTO CEPBOIIPUBO/IBI BAIlIMX CPEJHUX IK30-
KOCTIOMOB TTPOCTO 3akJMHUT. ['ocynapcrBeHHass mammHa Kco-JlaH mblITaercsi CKpbiTh OObEKTUBHBIH
Pok, kotopblil comHetcst BMecte ¢ camoi bamHeit Beca. Mbl He auccuieHThl. Mbl — HHKEHEpBI,
KOTOpBbIE 3a(PUKCUPOBAIN KPUTUYECKUI N3HOC HALIIETO YACTOTHOT'O KOKOHA.

OcrasbHble ONEPAaTUBHUKU OTpPsa OCTABAJIUCh HEMOABMKHBIMHU, HO JIa3€pHBIE MapKepbl MX
MIPUIIEJIOB Ha MaTOBBIX TeJaX yueHbIX OoJiblle He Kosnebanuch. Paca, BocriutanHas Ha aOCOMIOTHOM
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aBTopuTeTe LM(P, CTOJIKHYJIACh C CUTYallUel, rje KapaTelbHblil puka3 KoHcopimyma BeTynail B
npsiMoe, Hepa3peluMoe MPOTHUBOpeYre ¢ Oe3yIpeuHbIM MaTeMaTHUECKIM JJOKA3aTeIbCTBOM UX COO-
CTBEHHOW rubenu.

Barisin komanaupa oTpsiga ObUT CKPBIT 32 MOHOJIMTHOM TUTAHOBOH JIMIIEBOM MAHEINBIO, HO PUTM
€ro BBIYKCIIEHUN OTpaxajcs B KaJMOPOBKE CHIJIOBBIX KOHTYPOB 9K30-KOCTIOMA. AKBAMAapWUHOBbIN
HEOH Ha ero HarvIeYHWKax Ha CEeKyHIy CMEHWICS TITyOOKHMM MaTHHOBBIM TOHOM — JOCTIeX (PHKCH-
pOBaJj MMKOBOE HAIPsKEHUE BHYTPEHHUX CUCTeM. BHyTpeHHHE KpeMHHEBbIe MPOLIECCOPHI IIIeMa
3aBepILIWIIY apalyieSbHbI 1IeH3 YpaBHeHus Bunsl. Lindpsl conutuck. IorpemHocts oTcyTeTBOBANA.
OOmnexTuBHBI Pok BeenieHHOM, npecraieHHbld Ha [Lnacture leHn3a ananuTika, ObIT MaTeMaTuyde-
cku Oe3ynpeueH. [Ipoomkats ciernoe nogaBieHNe B TAKUX YCIOBUSIX O3HAYAIO HAPYIIUTH IJ1aBHbBINA
3aKOH ABaHrap/ia — 3aKOH MParMaTUYHON TAaKTUYECKOH 11eIeCO00Pa3HOCTH.

— IenoctHocTh packl Kco-JIaH Bblllle HEM3MEHHOCTH T'OCYIAPCTBEHHBIX JOKTPUH, — CyXO
npousHec koMaHaup. Ero orpunbsTpoBaHHbIN Mackoil rojioc MOTepsil IPekHIOI MOHOTOHHYIO JKeCT-
KOCTb, CTaB IUIOTHBIM U BecOMbIM. — Eciu kocmoc 3amep3aer, bamnsa Beca nomkHa U3MEHUTD BEK-
TOp BbIpaOOTKHU. KOHCOpIIMYM HOMKEeH y3HaTh IIeHY CBOEro Mporpecca J0 TOro, Kak CepBONPUBOIbI
Bepdeii OynyT 3a0mokupoBanbl Koaryssimei.

OH 3KOHOMHBIM, PE3KUM ABUKEHUEM OITyCTWJI UMILYJbCHBIN M3JIy4areslb Macchbl, HallpaBUB
JIATYHHBIA MHKEKTOP B KOCTSIHOM KOMITO3UT MoJia. B Ty ke ceKyHay j1a3epHble MapKepsl IPULIEJIOB Ha
TeJIaxX yYeHbIX CHHXPOHHO noraciu. OmnepaTuBHUKY OTpsijia Oe30MacHOCTH MEePEeCTPOMIIUCE, 00pa3o-
BaB BOKPYT HMccliejoBaTesield 3aMKHYThIN, OECIIIOBHBI OOOPOHUTEIBHBINA KOHTYP.

— Bama rpynmna o0cmyXuBaHusI U aHATUTUKOB OOBSIBIISIETCS TIPUHYIUTENBHO U3BSTON U3 TJI0-
0aTbHOTO LIEH3a COCIOBUM, — KOMaHMp IIarHy/I K CTapiieMy aHaJMTHKY U 3a0pajl U3 ero JagoHu
KPEMHUEBBII HAKOMUTEJIb C pacueTaMu I paBUTalilMOHHOrO Tynuka. — OduimanbHbiil oryet bannu
Beca 3acukcupyer Bailly JJMKBAALMIO B XO/I€ U30TOMHOTO B3pbIBa HA YpOBHE TpuaLaTh. PakTuye-
CKH BbI TIEPEBOJIUTECH B 3aKPBITHIN ceKTOp KamOpoBku Ocoboro [TpoektrpoBanns Koncopuuyma.

On 3a¢ukcupoBai KoH(pHckoBaHHYIO [TnacTuny LleH3a BO BHyTpEHHEM CKPBITOM a3y CBOETO
Harpy/iHUKa.

— Ecnu nerkue crenc-kopadnu u3 mrmata OoJblie He CIOCOOHBI MPOOUTH YIUIOTHSIIONTYIOCS
O0605104Ky, MBI JIOJDKHBI HEMEAJIEHHO TPEeNOCTaBUTh 3TH BbIKIaaku Beiciemy Cosery. Ham He
HY)XHbI My4YeHUKH. HaM HyXHBI MHXEHEpbl, CIOCOOHBIE paccunTarh reomerpuio Tsokenoro Cka-
yta-IIpecca. KoBka nncrpymenTa Mcxoma HauHeTcs B TIIyOOKOM IOMTIONbE, TTOKa KBAaHTOBBIE Bepu
ayabl Kco-Jlapuckl He BBIKAUasv TMOCNEHUE HU3KME YacTOTH U3 siiep HAIMX MUPOB. JIMOO MbI
co3gaauM 31oT «CkayT-BekTop» u npogasuM CreHy bBora rpaBuTalinoHHBIM (PPOHTOM CBEPXMACCHI,
OO0 9Ta JIUTEHHAS CTaHeT Hallel OOIel XpyCTaTbHON MOTHIION.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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