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AHHOTaAMSA

Lueumzammst Kco-Jlan 6e3ynpeuna. VX mparMaTW4HBI pasym
He 3HaeT cTpaxa, ropofa MpeACTaBIAIOT COOOH IUKJIOMUYECKHe
TUTAHOBBIE MIMWIN, a KOpaOiyd XWIHOTO CHOPTHBHOIO IM3aiiHa
JIVIIEHBl BHEIITHUX IBOB U 3aKJeNoK. BekaMu oHM MOOUUHSIHN cebe
HuskouactoTHbiii CeKTOp, yBEepeHHbIE B HE3bIONEMOCTH [OKTPUHBI
Ipenena u maccuBHOCTM He3pumor (OOOJIOUKH, 3aNMpaoIled Mx
KOCMOC.

Ho Bcenennas obnagaer BOJIHOBOW NaMSTHIO.

ArpeccMBHOE BbIKAUMBAHWE SHEPIUM U3 I[UIAHETHBIX sJep
3amyckaeT HeoOpaTuMblii MaxoBMK CrektpanbHoil Koarymsium.
Bakyy™m cTpeMHTENTbHO TyCTEET, IPEBPAIAsCh B BA3KYIO XPYCTAIBHYIO
JIOBYILIKY, KOpaOnu OyKBaJIbHO BS3HYT B pocTpaHcTBe, a CteHa bora
JeNaeT COKPYIIUTENbHBIA 1Iar BHYTPh CHCTEMBI, OE€33BYYHO CTUpas
opbOutanbhbie Bepdu. Yuenole Ocoboro [IpoekTupoBaHUs BHIBOIAT
CTpalHoe YpaBHeHHe BUHBI: UMEHHO MX TEXHOJIOTMUYECKUNA TpUuyMd
CTaJl KaTaJM3aToOpoM 3aMep3aHusl POAUHBI.
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MHNPEAUCJ/IOBHUE. CJIOBO ABTOPA

DTa KHUTA POAWIACH U3 OAHOM MPOCTOM M MyTaIOIIeld MBICIIH:
YTO, €CJIXA Halll KOM(OPT, HaIll HEIPEPbIBHBIM TEXHOJIOIMYECKNN
POCT ¥ caMo Hallle CTpeMJIeHHe K O€30MacHOCTH SIBJISTIOTCSI TJIaB-
HBIM TPUITEPOM, YHUUTOXKAIOLIMM MUP BOKPYT Hac?

Xponuka «Konryp Kco-Jlan» — 3T0 He poCTO UCTOPHS O
KOCMUYECKOM Iy TeIeCTBUY WA TUOEIH JaJIeKON 3BE3HOU CH-
CTeMbI. DTO IparMaTUYHbIN, TMIIEHHBII CAHTUMEHTOB B3IVIS1/ HA
LMBUJIM3ALMIO, KOTOPast ObLIa CIIMILIKOM COBEpPILEHHA, CIUIIKOM
yBepeHa B O€3yNpevyHOCTH CBOMX PACUeTOB M CIIMILIKOM Cliera
B cBOeM mHAaycrpuaiabHoMm Tpuymde. Cosnasas Asanrapg Kco-
JlaH, g XoTen nokasarb pacy, CBOOOIHYIO OT IPUBBIYHBIX Y€JIO-
BEUECKUX CJIa00CTel, TAHUKHU 1 MeTapu3nyeckux cTpaxoB. Pacy
VHKEHEPOB, KOTOPAs BCTPEYAET AIOKAJIMIICUC HE C KPUKOM YKa-
ca, a ¢ kpemHueBou [lnactunon Llensa B pykax, XJ1aJHOKPOBHO
BBIYMCIISISE KO3 pULIMeHTh coOcTBeHHOTro Poka.

Mup Huskouacrornoro Cekropa, 3amep3aoiuii Bakyym Be-
nmKoro 3aHaBeca, becioBHbl [uzaitd v OpyTanbHas MOHyMEH-
TAJIHOCTh TUTAHOBBIX IIIWJIEH — BCE 3TO JIEMEHTHI CTPOron
9KOCUCTEMB, Iie (PU3MKA U CTETUKA HEOTAEIMMBI JIPYT OT Jpy-



ra. 37ech Kax/Jplil MIaijiep CIOPTUBHOIO CUITY3Ta, Kaxaas Ja-
TyHHasi (pOpCyHKa MapIIeBOrO MHXEKTOpa M Kaxkjas akBama-
PUHOBAS JIMHUS CIIEKTPAILHON SHEPIUU HEeCyT B ceOe TaKTUJIb-
HYIO, OCSI3aeMYIO TSKeCTb. MHe XOTes0Ch, YTOObI Bbl (PU3NYECKU
MOYYBCTBOBAJIY, KaK T'yCTEEeT MPOCTPAHCTBO MEX]y IIaHETaMHU
M KaKk KaMeHeeT ITyCTOTa Iepel HOCOBBIM oOTekarteneM «Cka-
y1-BekTopa».

VYpaBHeHre BuHbl cBeIeHO, U NEPBbIN 1Iar BO BHEIIHUN MaK-
pokocmoc caenad. Ilo3anu ocraicsi 3aMep3Iinid XpycTaabHbINA
Kpuctan dmuccun-H. Briepean — OeckoHeuHast, qykepogHast
MyCTOTa HEM3BEJAAaHHBIX YACTOTHBIX MKl JJoOpo moxkasaoBath
Ha Oopt kopadms Mcxona. Hame norpyxenue B Benukuit 3aHa-
BEC TOJIbKO HAUMHAETCS.



APKA 1. CJIEITAA 9IIOXA 1
TPABUTAITMOHHBIN TYIIUK
I'JIABA 1: JOKTPUHA ITPEJIEJIA

Cuena 1: ApxutekTypa ABaHrapaa.

Xpebet Kco-Jlapuca He 3Ha1 nomyToHoB. OcTpble, Kak OpUT-
BEHHBIE JI€3BUs1, TPAHUTHBIC MMKY BPE3AIUCh B OJIEKJIO-JIMIOBOE
He0O TUIAHETHI-METPOIIONNY, Pa3/iesisisi MPOCTPAHCTBO HA 30HHI
aOCOIOTHOTO CBETa U MOHOJIMTHOM, YepHUJIbHOW ThMBI. JKecT-
kag (pusuka HuskouacrorHoro CekTopa CIOBHO BblUMTAJIA U3
MECTHOW MPUPObI JII0OYI0 XAOTUYHOCTD: JIaKe TEHH, Ma/1aBIIUe
OT CKaJIbHBIX YCTYIIOB Ha 4Yally T'OPHOW AOJIMHBI, JIOKWINACH Ha
NOpPOAY POBHBIMHU, FEOMETPUYECKH BBIBEPEHHBIMHU IUIacTamMu. B
9TOM CHCTEME CBET HE PACCEMBAJICS — OH IOAUYMHAICA Mac-
ce, CJIOBHO MIPU/IABJICHHBIN K 023a71bTOBOMY OCHOBAHHIO TUIaHE-
Thl KOJIOCCAJIbHOW T'PAaBUTALIMOHHOW CWJION siapa. l{uBunmzanms
Kco-Jlan cTponsia cBou ropoza tam, Ijie reoJlornyeckue IiacTol
ObLIM MAKCHMAaJILHO CTAOMJIbHBI, IpeBpaliasi AUKHUE CKaJlbl B MO-
HYMEHTAJIbHbIE TAMATHUKH [TParMaTUYHOIO pa3yMa.

NuxeHepHbin KoMIuieke «Ocp-4» Ka3ajcs eCTeCTBEHHBIM
IPOJOIKEHUEM 3TOr0 TEKTOHMYECKOTO peibeda. YIoBaTo-00-
TeKkaemble OalllHU-APY3bl, CIPOeKTHpoBaHHble KoHcopiumymom
Maccsl, yXoauau INWIsIMU B pa3pekeHHylo crparocgepy. B ux
aApXUTEKType CKBO3MJIA ICTETUKA CTPEMUTENLHOTO (PYyTYypPUCTH-



YEeCKOro aBaHrapAa — XMIIHBIE, arpecCUBHBIE CKOCHI (hacajioB
HAMOMHUHAIMCH 3aMepIINe Ha CTapTe CIIOPTUBHbBIE KOHIIENT-Ka-
PBI, TOTOBBIE copBaThcs ¢ MecTa. CTpOeHHUs TSHYJINCh BBEPX He
paay SKOHOMUU 3eMJIM, a JJIs MPEOJONIEHNs] IPU3EMHOTO CIIOs]
TSDKEJIBIX M30TOMHBIX ra30B, CKAIUTMBAIOLIMXCS B HU3MHaX. Kak-
nast GarHs MpeICTaByIsiaa cOO0W 3aMKHYTYIO 9KOCUCTEMY, CIIO-
COOHYI0 BeKaMH (DYHKIIMOHMPOBATh B ABTOHOMHOM PEXUME.

371ech MOTHOCTBIO OTCYTCTBOBAJI IIPUBBIYHBIN 1J151 IPYOBIX UH-
AyCTPHAJIbHBIX Pac BU3yasbHbIN IITyM. HUKakux BHENTHMX LIBOB,
IPyOBIX 3aKJIETIOK, BBICTYMAIONIMX OOJITOB MJIM CBAPHBIX PYOIIOB,
KOTOpbIE MOIJIM Obl HAPYIIUTh a9POJVMHAMUYECKOE COBEpIIEH-
cTBO JIMHMM. [laHenM U3 MOHOJIMTHOTO MaTOBOIO THTaHa Kpe-
NWIKCh HA CKPBITHIX BHYTPEHHHX y3JaX U Mas3ax. JT1a OeclIoB-
Hasi MOHOJIUTHOCTh He OblTa IPUXOTHIO APXUTEKTOPOB — B YCJIO-
BUSIX, KOTJ]a M30TOIHbIe Oypr Dmuccur-H Morimm 3a HeCKoIb-
KO LIUKJIOB Pa3becTh JII0OOH OTKPHITBIN CTHIK, CKPbITasl MHKEHe-
pust OCTaBalach €IMHCTBEHHBIM TapaHTOM MpovYHOCTH. [ToBepx-
HOCTh THTaHa MPOIILIA Yepe3 BaKyyMHYIO IIOJIMPOBKY, U3-32 YEro
MeTaJlT Kazajcs OApXaTUCTHIM Ha OIILYIb, TIOTJIOMIAsT U3JUIIKH
’KECTKOT'0 M3JTyUeHHUsI LIEHTPAJIbHOTO CBETUJIA.

ENVHCTBEHHBIM 3JIEMEHTOM, HApYIIAOIIUM CTPOryl0 MaTo-
BOCTb MeTaJuia, ObLTM aKBAMAPUHOBBIE HEOHOBBIE JIMHHUHU CIIECK-
TpaJibHOW Hepruu. ToHKWe, He TOMIIIe Majblla, OHU POHU3BI-
BaIM (pacasipl 3/1aHUI, OYEpUMBAs UX CJIOXKHYI0 '€OMETPUIO U
MyJbCUPYS B TAKT paOOTe MOA3EMHBIX KBAHTOBBIX HAKOMHUTENEH.
OTH KUJIbl pacrpeesieHIs] MacCchl He TIPOCTO MUTATHA KOMILIEKC



— OHM CO3/1aBaJIH JIOKAJIbHOE CTAOWIN3UPYIOIIIEee MoJie, racsiiee
cericMmyeckue Konedanus kopsl Kco-Jlapucel. B mecrax, rae st
Jla3ypHble HUTH BPE3aJIUCh B TUTAH, TEHU Ka3aJIUCh HEECTECTBEH-
HO TyOOKHUMHU, OCSI3aéMbIMHU, CJIOBHO camMa TKaHb IIPOCTPAHCTBA
BOKPYT HUX CTAHOBUJIACH IIJIOTHEE.

BHyTpH HEHTpalbHOTO CEKTOpa KaauOpPOBKM Iapwia (PyHK-
LMOHAJIbHAS TUIIIMHA, Hapylllaemasi JIUIIb €JjBa CJIBIIIHBIM HU3-
KOUYaCTOTHBIM T'yJIOM CHJIOBBIX peJie. [1sTepo nH:keHepoB-1poeK-
TUPOBIIMKOB ABaHrapja 3aMepiii HaJl 0030pHOM 11aThOpMOi,
BCTPOEHHOM ITPSIMO B MOHOJIUTHBIM IT0J1 3aJ1a. ATIIETUYECKH CJIO-
’KEHHbIE, C OE3yNPEYHOM, OYTH BOEHHOW OCAaHKOMW, OHU JBHIa-
JIKCh C IMyTaiolier SKOHOMHOCTHIO. Ha MX MIIOTHOIM MaToBO KOKe
rpueIbHOro0 OTTEHKA He ObUIO HU €JUHOTO M3bsIHA — BOJIIO-
1Sl B MUPE KECTKOU (PUBMKM OTCEKJa BCE JMIIHEE. AHATOMHU-
yecku Kco-JlaH ObLIM TIOJHOCTHIO JIUIIEHBI CIIEKTPAIbHON BOC-
NPUUMYUBOCTH, TO, YTO B JIPYTUX CEKTOpaX MaKpoOKOCcMa IpH-
MUTHBHBIE PACchl HA3bIBAJIM BOJHOBOW Maruew, 37ech ObUIO ITy-
croi abcTpaknuei. Y HUX He ObUIO OPraHOB, CIOCOOHBIX yJIaB-
JMBaTh BhIcIe BUOparmu CriekTpa, HO 3Ta CIeroTa KOMIIEHCH-
poBaJiach 3anpeesbHON (pU3MYeCKON CTOMKOCThI0. VX MI0THBIE
KOCTH, YKPEeTUIEHHbIE TSKeJIBIMA MUHEPAIbHBIMUA COEIMHEHU I
MU, U KECTKHE MBIIIIEUYHbIe BOJOKHA ObLIM CO3JaHBI ISl TOTO,
9TOOBI 6€300JIe3HEHHO BBIIEPKUBATH UYJOBHUIIHbIC I'PABUTAIIN-
OHHBIE TIeperpy3Ku, KOTOpble MTHOBEHHO Pa30pBalii Obl JiloOoe
OpPraHUYeCcKoe CyIIEeCTBO U3 MSITKUX MUPOB.

Ha umxeHepax Obuti oOsneraioniye OeclioBHbIE KOMOWHE30-



HBI TWIOTOB. VIHTErpupoBaHHbIE B TKaHb MUKPO-KOHTYPBI TEp-
MOpETY/ISALMY €1Ba 3aMETHO MEPLIAJIN TYCKJIBIM JIa3yPHBIM CBE-
TOM, KOMITEHCUPYS JIEASHOU CKBO3HSK, TAHYBLIMICS U3 IILTI030-
BBIX OTCEKOB HMKHel Bepdu. TkaHb KOMOMHE30HOB, CO3/JaHHAS
U3 IIPECCOBAHHOTO (DOTOHHOTO BOJIOKHA, CHJIEJIa KaK BTOpas KO-
’Ka, HE CKOBbIBas JIBUKECHUM U 3allMIIAs TejIa OT KECTKOIo pa-
JUALMOHHOTO (DOHA, KOTOPBIM IPOCAYMBAJICS CKBO3b CMOTPOBBIE
9KpaHbl BO BpeMs conHeuHbIx Bembliek. Ha Kco-Jlan He ObL10
YKpaLIEHU, 3HAKOB OTJIMYMS WU JEKOPAaTUBHBIX JIEMEHTOB —
IIParMaTU4HbI pa3yM pachl MHXXEHEPOB MPU3HABAJI JIIIb TaK-
THUYECKYIO 11e1eco00pa3HOCTh. [axke nx onex/a Obljia yacThio X
paboyero MHCTPyMEHTapusl.

Nx oOuieHne cocTosio U3 KOPOTKHUX, JIMIIEHHBIX SMOIMO-
HaJIbHOM OKpacku TepMuHOB. s Kco-JlaH He cymecTtBoBano
NOHATUNA «MHTYULIMS», «BJIOXHOBEHUE» WM «BBICILIEE OTKPOBE-
HMe». Mup BOKpYr HUX ObL1 OLM(POBaH, U3BEPEH U 3arepT B
crporue maremaruyeckue ¢popmyssl Koncoprmyma Maccst. Ec-
71 SIBJICHUE HENb3s1 OBUIO Pa3/IOKUTh HA COCTABIISIONINE YaCTO-
Thl, 3AMEPUTh €r0 BEC WIM IPOCUUTATh BEKTOP €0 JBUKEHUS,
OHO TOIPOCTY UCKJIIOYAJIOCh U3 HAYYHON KapTUHBI ObITHSA. DTa
MEHTAJIbHAS )KECTKOCTh BEKAMU CIIyKUJIa UM LIUTOM, NIO3BOJISAA
CTPOHTH IIMKJIOMTMYECKHE TOPO/Ia U TIOKOPSITh OJMMKHUI KOCMOC
0e3 OIJIs KM HAa COMHEHUsI, CBOICTBEHHbIE Oosiee XpYNKUM BU-
JaM.

OnuH U3 MHAEHEPOB MPOBEJI JIaJOHbIO HaJl MATOBOM IOBEPX-
HOCTBIO KpeMHueBou [ Inactunel Llensa. YcrpoicTBo, muieHHoe



BHEIIIHMX KHOIOK WJIM BUJUMBIX Pa3beMOB, OTO3BAJIOCh MTHO-
BEHHO: HaJ| 0030pHON TUIAT(hOpPMOI pa3BepHYJIACh JieTabHAs
TpexMepHasi IPOEKIUsI CKOPOCTHOTO CTeJNIC-TIepexBaTyiKa HO-
BOU cepur. DTO ObUIT XUIITHBIH, YIJIOBaTO-00TEKAEMBbIN CUITY3T, B
reOMETPUM KOTOPOTO YraJblBaIOCh BIUSHUE CHOPTUBHOTO a3po-
JUHAMUAYECKOTO u3aiiHa. Bce MapiiieBble MHKEKTOPhl U KBaH-
TOBBIE ITPUBOJIBI OBUTM CKPBITHI ITYOOKO BHYTpPH KOpITyca, 3aIly-
IIEHHbIE MOHOJIUTHBIMU TJTUTaMK OOIIMBKY. Ha yepTexe He Obl-
JIO BUJIHO HU OJIHOM 3aKJIETIKM — TOJbKO MJIEAJIbHO TOI0OTHAH-
HbIE TPAaHU KOMITIO3UTHBIX MATEpUaJIOB, NIEPETUBAIOIIMECS B UC-
KyCCTBEHHOM CBETE 3aJ1a.

— HaBuranionHsle BOJIHOBO/IbI TPETHETO SIIEIOHA CUHXPO-
HU3MPOBAaHbI, — Mpou3Hec uHxkeHep. Ero rongoc npo3yya cy-
X0, C METAJUIMYECKUM METATTMYECKMM OTTEHKOM, CJIOBHO Cpa-
O0TaJ1 YeTKO OTKAIMOPOBAHHBIN AATUYMK J1aBjieHus. — YacTor-
HBII OTKJIMK MapLIEBbIX HAKOIIUTEJIEN B ITpeiesiax HOpMbl. BHyT-
pennue napamerpsl Huzkouacrornoro Cekropa cucteMbl IMHUC-
cusi-H crabuibHBI BO BeeX M3MepsieMbIX Toukax. Kopumop mms
ucnbiTanuii «Bekropa-Hosb» noarorosex.

Crapumii mpoekTrpoBlIMK KoHcopuuyma, ube JMIO nepe-
CeKas CTapblil 1IpaM OT TEPMHYECKOTO OXKOra — €/IMHCTBEH-
HOE CBHJIETEJICTBO €ro padboThl HA OPOUTATBHBIX Bep(sIX B 3MO-
Xy paHHeW KCIAaHCHM, — He MOBEpHYJ rojioBel. OH Mpoaos-
’KaJ U3yvyarhb IJ00AJbHBI KOOPAMHATHBINA 1I€H3 CUCTEMBI. Bo-
KPYT LEHTPATbHOIO CBETMJIA BPALIAIUCh YEThIPE WHAYCTPUATIb-
HO OCBOEHHBIE TUIAHEThI, OMyTaHHBIE TIOTHBIMU KOJIBIIAMU aB-



TOMATU3MPOBAHHBIX OPOUTATIBHBIX TOKOB. JTO OblIa 3aMKHYTas,
ujieaybHO cOATaHCUPOBAHHASL CUCTEMA, T7Ie KaK/Iblid TpaMM Ma-
TepUM 3HAJI CBOE MECTO U JBUTAJICS MO CTPOrO MpearnrcaHHON
Tpaekropuu. Kco-Jlan ropauiiuck 1eM, 4TO CMOIJIM IPEBPATUTh
Xa0C JIMKOTo KOCMOca B MpeIcKa3zyeMblid, paboTatormii 6e3 coo-
€B MEXaHU3M.

Opnako Ha camoMm kpaito ero [lnactunsl Llensa, Tam, rae cra-
OusbHBIE rpaUKK (PU3MUECKUX BEIMYUH OOPHIBAIUCH U YXOIU-
71 B OECKOHEYHYI0 MAaTEMAaTHYECKYIO IOT PEITHOCTh, Topesia POB-
Hasl, HemojBMKHas1 OarpoBasi uHUS. OHA KOJIBIIOM OXBaThIBa-
Ja BCo cuctemy dmuccusi-H, o6o3Havast rpaHuily, 3a KOTOPOM
IIPUBBIYHBIE 3aKOHBI IPUPOJILI TEPSIM cBOIO cuily. CteHa bora.

g mmBrmzaimu Kco-Jlan sta He3pumasi, HO CBEPXILIOT-
Hast O00JI0UKa Ha OKpaWHaX BEKaMM OCTaBajlach HE3BIONIEMOM
KOHCTaHTOM, aOCOMOTHBIM (pU3HYECKUM TynukoM. HayuHble nH-
CTUTYTHI 1aBHO C(HOPMYJIMPOBATHA OPUIMAIIBHYIO TOKTPUHY: 32
9TOH YepTOil MaTePUAIBHOTO KOCMOCA HE CYIIECTBYET, TaM IMPO-
CTUPAETCs JIUIIb MIEPBOPOJHOE HUUTO, JIUIIIEHHOE MACChl U Ya-
crotel. Kco-Jlan He ucnbiThiBamy niepes OO0IOUKOH MUCTUYE-
CKOT0 CTpaxa WJIM PeJIMrMO3HOrO Tperera; /Ajis HUX OHa Oblia
€CTeCTBEHHBbIM KpaeM BCEJIEHHOW, IPaBUTAIIMOHHOW T'PaHMIICH,
AKKYpaTHO OYEPUYMBAIOIIEH UX KU3HEHHOE MPOCTPAaHCTBO. OHU
CTPOWJIU CBOY TEOPETUUYECKUE MOJICIH «T'PABUTAIIMOHHOTO TYTIH-
Ka», Oyayun aOcomoTHO yBepeHHbIMH, uTo CteHa bora crarny-
Ha, HEM3MEHHA M BEYHa, Kak 1 cam KoHcopumym Maccel.

— Tenemerpusi IOrpaHUYHBIX MapKEPOB OOHOBJIEHA, — JI0-



6aBuI1 oreparop, cMeras (PoKyc MPOESKIMH K TPUALIATH BTOPOMY
BHEIIHEMY CeKTOpy. — CoOHapHble CTaHIIMU (PUKCUPYIOT CTaH-
JapTHoe 3Xo-oTpaxkeHue. II1oTHOCTH Gaphepa Ha mnepudepun
crabuibHa. OTKJIOHEHUsI OT PACUYETHON MATPUIIbI OTCYTCTBYIOT.

— IlonTBepk/1a10 FOTOBHOCTh, — OTO3BAJICS CTAPIIMI POEK-
TUPOBIIUK, U €ro JIAJOHb TSHKEJIO OIMYCTUIIACH HA YIPABJISIOMIUNA
KOHTYp miatgopmel. — Cunxponusupoats [Inactunst Lensa ¢
OpOUTAIBHBIM JIOKOM «IMUCCUsI-Abda». ABTOMAaTHUKA TOKHA
HayaTh oOpaTHbIi oTcueT s «Bekropa-Homp» 6e3 3aaepikexk.
KoHcopimyMm TpedyeT uicThiX pe3ysibTaToB. Ham HyxHBI rpadu-
KM JepopMaliii Macchl Ha TUCTAHIIMKM B COPOK aCTPOHOMUYE-
CKUX €JUHMII.

B 3aste kanmuOpoBKY HA MTHOBEHHE U3MEHUJICSI TOH HEOHOBO-
ro OCBellleHUs1. AKBaMapUHOBbBIE JIMHUM Ha CTEHAX Ha CEKYHIY
BCIIBIXHYJIH SIpU€, 3aCTaBUB TEHU MO]1 TOTOJIOYHBIMU ITEPEK PHITH-
SIMU APOTHYTh, a 3aTEM CHOBA BEPHYJIMCh K CBOEMY IIPHUBBIYHO-
My, CTPOrOMY PUTMY IYJIbCALIUU. DTOT KOPOTKUI UMITYJILC O3HA-
YaJi, YTO KOJIOCCAJTbHBI 0OBEM JaHHBIX ObLT MTHOBEHHO Tiepe-
JIaH Yepe3 KBAaHTOBbIE PETPAHCIISITOPbl HA TEMHYIO CTOPOHY JTy-
Hbl Kco-Jlapucel, rae Ha cranensx yxe 3aMmep SKCIepUMEHTab-
HBIA cTelic-pa3BequrK. [luBrm3anys nHxeHepoB padoTtaia O6e3
0CeYeK: KOMaH 1bl TPAHCIMPOBAIUCH CO CKOPOCTHIO MBICIIH, & UC-
TIOJIHUTE TbHBIE MEXaHU3MbI Ha OpOUTE TIOMYUHSITUCH TEM XKe CY-
XUM MAaTeMaTUYECKUM 3aKOHAM, YTO U CUMYJISILIMU B KOHCTPYK-
TOPCKUX OI0pO.

Maniuii oneparop, YbM HaJIblibl HEIPEPHIBHO CKOJIb3UIIH T10



BCIIOMOTaTeIbHOMY UHTepdeiicy, Ha cekyHiay 3amep. Ero ma-
TOBbBIE HAJIOPOBHBIE IyTY €Ba 3aMETHO CIBUHYJIUCH K TEPEeHO-
cuiie. Ha ero nepcoHasibHOM 3KpaHe, TPaHCIUPYIOILEM JaHHBIE
C CaMBIX JIQJIbHMX COHAPHBIX CTAHLMW CJIEKEHMS, IPOCKOYMIIA
CTpaHHasl BOJIHA. DTO He ObUIO TEXHUUYECKUM cOOEM — KpeM-
HEeBble nporieccopsl Kco-Jlan He 3HamM OMMOOK BBIYHCIICHUH.
Crporas, uaeanpHO IpsAMas JUHKSA, OIUCHIBAIOIIAA TUIOTHOCTh
Oo6onouku B cektope «Kpaii-9», Ha 10110 CeKYH/Ibl BblaJia eJ-
BA 3aMETHYIO IIEPOXOBATOCTh, CJIOBHO HeBuaumas CreHa bora
PpedIEKTOPHO CKajlach, OTPEArnpOBaB Ha YCUJIEHUE AKTUBHOCTU
KBaHTOBBIX Bep(el B A/Ipe CUCTEMBI.

— PuUKCHPYI0 MUKPOCKOIIMYECKOE KojieOaHue (POHOBOTO 111y~
Ma B TPULIATh BTOPOM CEKTOPE, — JOJIOKUII OH, HE MEHSS POB-
HOTr'0, MOHOTOHHOI'O TOHAa. — AMIUIATY/1a — HOJb LEJIbIX, TPU
JECATUTBICAYHBIX YAaCTOTHOM enuHMIbl. HampasieHue BeKTopa
— BHYTPb CUCTEMBI.

Crapimmii MHXEHep [Jaxe He IMOBEpPHYJCS K €ro TepMHUHa-
ay. IIparMaTuHbIi, BHIBEPEHHBIM BeKaMu onbIT KoHcopunyma
Macchl yun, 4To Jo0ble MUHUMAJIbHbIE OTKJIOHEHHS Ha TAKHUX
PACCTOSIHUAX — 3TO JIMLIb U30TOMHBINA Aperd WM CIEACTBUE
I'PaBUTAIIIOHHOTO 3Xa OT MPOXOISALIMX MHUMO TI'PY30BBIX Oapik.
Bo BceneHHO jkecTKO# (pU3UKH He ObLIIO MeCTa aHOMAJIHSIM, KO-
TOpBIE HEeNb3s1 ObUIO OBI CIIMCATh Ha TIOTPEIIHOCTb U3MEPUTEIb-
HBIX TPUOOPOB CTAPOTO MOKOJIEHUSI.

— Cnuimm Ha OCTaTOYHOE BO3MYILIEHHE OT BBIPAOOTKH M30-
TonHbIxX mWaxT Kco-Jlapucel, — orpesain crapmmi. — [Ipocrpan-



cTBO cratuyHO. CteHa bora He MOXeT IBUTaTbCs, y HEE HET
MAcCCHI JJIsl CAMOCTOSITEJTHBHOTO CMEIeHU . 3ayCTH KaTMOPOBKY
(pniibTpOB M BO3Bpaancsa Kk KoHTpoo «Bekropa-Homnb». Bpe-
Ms JI0 CTapTa — CTO ABaALATh CEKYH]I.

Orneparop KOpOTKO KMBHYJI. Ero masslipl HOCIYIIHO CTEPIA
koneomontytocss kpusylo ¢ [Inactunsl LleH3a, BepHYB 9KpaH K
0e3yIrpevyHoMy, UAeaTbHO POBHOMY HABUTAIIMOHHOMY I'paduKy.
HanpsixeHue, BO3HUKIIIEE B BO3AYXE HA JI0JII0 CEKYH/IbI, paccesi-
JIOCh, TIOTJIOIIEHHOe OeccTpacTHOM THINMHOM 3aa. Kco-JlaH ObI-
JIV CJIMIIIKOM YBEPEHBI B HE3BIOJIEMOCTH CBOETO YaCTOTHOTO KO-
KOHa, YTOOBI 00paIlaTh BHUMaHMe Ha IIeTOT Ha OKpauHax BCe-
JeHHoi. OHM 3aKpbUIM IJ1a3a Ha MEPBbI, €1Ba 3aMETHBI BIOX
O60504KH, KOTOpasi yKe TOTOBUJIACH C/IeIaTh CBOU MEPBHINA PO-
KOBOW ITIar HABCTPEUY MX [UBWIA3AIINU.

[onorpacduueckast mpoeKIus CTelic-nepexBaTunKa Hajl TiaT-
(popmoii okoHuaresnpHO moracia. CueHa B MHKEHEPHOM KOM-
miekce «Och-4» OblIa 3aBepIlieHa, OCTaBUB MHKEHEPOB B COCTO-
STHUY aOCOJTIOTHOM, HO CJIETION TEXHOJIOTHYECKON TpuyMpabHO-
cTi. XpoHuka skcnancuu Kco-Jlan caenana cBov NepBbIid 1MIar.

Cuena 2: UcnbiTanne «Bekropa-Hoab».

ABTOMAaTH3UPOBAHHBIN OPOUTAIBHBINA JIOK «DMUCCUSI-AJTb-
(pa» mapun B BeuHon teHu syHsl Kco-Jlapucel. 10 nuKIOnu-
yeckoe coopyxenue Koncopumyma Maccel onaBisao CBOMMU
MaciTabaMu: ero KOHCTPYKTUBHBIE JIEMEHTHI 00J1alaliv YKPYII-
HEHHOU, runepTpopUpOBAHHON FreOMeTPHUEN, CBOMCTBEHHOU MO-
HYMEHTaJIbHOMY CTWII0 ABaHrapaa. OrpoMHble Hecyiue dep-



MBI, IIUPOKHUE YACPKUBAIOIINE 32)KUMbl 1 MACCHBHBIE BHEIITHHE
TUTOCKOCTH JIOKA ObLJTH BHIKOBAHBI 13 MOHOJIUTHOTO MAaTOBOTO TH-
Tana. Hu ogHOro BeICTynaoiero 6oira, HA €IMHOTO BHEIITHETO
IIBa UJIM MOHTA)KHOTO pyOIla He HapyIaao 6e3ynpeuHyIo YuCcTo-
Ty 9THX TMTAHTCKUX TMOBEPXHOCTEN — BCE KpPETeKHbIe Y3JIbl U
TUAPABINIECKHE TTPUBO/BI ObLIM CKPBITH C BHYTPEHHEN CTOPO-
HBI OOIIMBKY, 3aIUIIEHHbIE OT Pa3pPYIIATEIBHOIO BO3/ICHCTBUS
KOCMUYECKOTO BaKyyMa U KeCTKOTO U3JTy4YeHHUsl.

B camom cepaiie 3TOro TUTAHOBOTO KOJIBIIA, YASPKUBAEMBIN
MarHUTHBIMH 3aXBaTaMU, TIOKOWJICS SKCTIEPUMEHTAIBHBIA Oec-
NWIOTHBINA pa3Bequuk «Bektop-Hosp». Ero xuiHel, yriosa-
TO-OO0TEKAEMBbIil CHJTY3T HAIIOMHUHA 3aMEpILIEro B MPbIKKE TITy-
OOKOBOIHOTO XUIIHMKA. B oTiume ot crangaptabix cygoB Kon-
COpIIMYMa, JIEMEHTHI KOpITyca TOro Kopadisi ObUIM BBITIOTHE-
HBI U3 CJIOUCTOTrO MIyOMHHOTO MINaTa — KOMIIO3UTHOTO MaTepu-
ana, 00J1aJaBIlIero 3anpeieabHON YCTOMYUBOCTBIO K IPaBUTAIIM-
OHHBIM TIeperpy3kaM M 4acTOTHbIM KoneGaHusiM cpeapbl. Crion-
cTasi CTpyKTypa IInara MorJoaia JioOble paJapHble BCILIECKH,
Jenasi pa3BeunK aOCOMIOTHO HEBUIMMBIM /17151 CUCTEM CJIEKEHU ST
BOJTHOBOTO criekTpa. HocoBast yacth kopaOiisi mpeacrapiisiiia co-
001 MOHOJIUTHBIH, CTPEMUTEIBHBINA 00TEKaTeJ b, ITOJT OSCIIOBHBI-
MU TIAHEJISIMA KOTOPOTO CKPBIBAIUCH U3MEPUTEITbHBIE TIPUOOPHI
HOBOT'O TTOKOJICHUSI 1 KBAHTOBBIE HAKOITUTEJIH.

Bokpyr pa3Bequuka He ObUIO KUBbIX cyiiecTB. Kco-Jlan no-
BEpsUT aBTOMATHKe, pabOoTaloIIel Ha CTPOTUX MaTeMaTHUECKUX
anroputmax. ukionuueckue coruta «Bektopa-Homb», o6pa-



IIIEHHBbIE B CTOPOHY OTKPBITOIO KOCMOCA, Ka3aJuch OE370HHBI-
MU YEpHBIMHU KpaTepamH, CIIOCOOHBIMH TOIJIOTUTH IIEJIble TIa-
HeTHbIE sapa. BHyTpU 3THX comned, ryOoKo moa OpoHeH, Haxo-
JMJTMChH JIATYHHBIE WHKEKTOPhI MACChl, TOTOBBIE BIPHICHYTh M30-
TOITHOE TOIUIMBO B Kamepy CrOpaHus IO MEPBOMY CHTHATY W3
HeHTpa KamrOpoBKH «Och-4».

Taiimep 0OpaTHOrO OTCuUeTa, TPAHCIUPYEMBI Ha 0O30pHBIE
9KpaHbl aBTOMATHYECKOTO JIOKa, MPUOIMKAICS K HYJIEBOW OT-
MeTke. [IpocTpaHCTBO BOKPYT KOpaliisi Ka3ajaoch 3acCTBIBIIUM,
CKOBAHHBIM JIEISTHOM ITyCTOTOM HU3KOYaCTOTHOro cekropa. Ha
[Mnactinax LleH3a B 10Ke 32KIIIMCh MTOCTIEIHIE 3eJIeHbIe MapKe-
pHI TTOATBEpKIeHKS. Bee crctembl paboTaiv Kak eauHbIi, 0e3-
YIIPEYHO OTJIAKEHHBIN X POHOMETP.

3a TpuALaTh CEKyH/ 10 CTapTa MOHOJIMTHBIN Kopiryc «BekTo-
pa-Honb» oxuit. Boonmb ero o0TekaemMbIx rpaHel, mpopesast Ma-
TOBYIO TEKCTYpy IIIyOMHHOTO IITIaTa, BCIIBIXHYJIM CTPOTHE KOH-
TypHbIE JIMHUU CIIEKTpaJIbHOW SHepriu. HachlleHHbIH akBaMa-
PUHOBBII CBET MPOIIIJI TEMHOTY JOKa, MOAYEPKUBAsT arpecCuB-
HYIO TEOMETPHUIO CYHA. DTO HEOHOBOE CHSIHHE OBbLJIO HACTOJNb-
KO TUIOTHBIM, YTO TEHH, MAJIaBIIHE OT yIEePKUBAIOIINX 3KMMOB
Bepdu Ha OOIMIMBKY KOpalsi, Ka3aauch (PU3MUECKU OCSI3aeMbl-
MU, TIIyOOKMMH TUIACTaMHU ThMbI. KBaHTOBBIE TPUBO/IBI BHIILIH
Ha pabouyI0 YacTOTY, HAMOJTHUB TUIIIMHY BaKyyMa Oe33BY4HBIM,
HO OIIYTUMBbIM MbIIIIEYHBIMU BoJIOKHaMu Kco-Jlan rpaBuranu-
OHHBIM MMITYJIbcOM. KopaOitb ObLI TOTOB ClieIaTh CBOW MEPBBIM
mar B cTopoHy HeBuaumoro [Ipenena.



Korga Ha Taiimepax aBTOMaTrn4eckoro Joka OOHY/IUJIach TO-
crenHaA cekynua, «Bexrop-Houp» He ciBuHyscs ¢ mecra ¢ pu-
BBIYHOM JIJIS1 CTapbIX Kopaodnei riaBHOCThI0. OH OyKBaJIbHO CO-
pBaJIcsl B IpOCTpaHcTBe. be33ByUHBbIil, CTPAIIHbIN 110 CBOEN pa3-
PYLIUTEJILHON CUJIE TEIIOBOW MMITYJIbC BHIPBAJICSI U3 MOHYMEH-
TaJIbHBIX COIEJ pa3BeurKa. AKBaMaprHOBOE HEOHOBOE ILIaMsl,
32KaToe B JKECTKUE TUTAHOBbIE KOHTYPhl MApIIEBbIX WHKEKTO-
POB, yAApWJIO B MYCTOTY, 03apUB TEMHYIO CTOPOHY JyHbl Kco-
Jlapuchl ocnenuTenbHOM CrIEKTpasIbHOM BCIBIIIKOW. V3myueHue
OBLIO HACTOJIBKO TJIOTHBIM, UTO aBTOMATUIECKHUE 3ACJIOHKH JIOKA
«Imuccus-Aibda» pepaeKTOPHO NEPEKPbUIA CMOTPOBBIE Y3JIHI,
3alMILIAs BHYTPEHHUE KPEMHUEBbIE MAaTPUIIbl OT BHITOPAHMUSI.

MarnutHble 3aXBaThl Bepu pa3OMKHYJIUCH 32 AOJI0 MIHO-
BEHHUs JI0 TOro, KaK TpaBUTAIMOHHAs BOJIHA OT ABUraresiei
cynHa JiepopmupoBaia Obl UX OeCIIOBHBIE KperuieHusl. «Bek-
Ttop-Hosnp» ymien B ciernyio TEMHOTY HU3KOYACTOTHOTO CEKTO-
pa, OCTaBJIsIsA 32 COOOM JIMIITL CTPEMUTENILHO TAIOIIUH, UEaTbHO
POBHBIN JIA3yPHBIN CJie]] HOHU3UPOBAHHBIX M30TOMOB. Ero cko-
POCTb pociia Mo SKCIIOHEHTE, JIOMasi TPUBbIYHbIE IPAPUKU HABU-
FallMOHHBIX CUMYJIALMNA. CKpbIThiE BHYyTPEHHUE KBAHTOBBIE Ha-
KOMMTEIM padOTaIM Ha TIpeJiesie CBOel MaTeMaTUYeCKON MOIII-
HOCTH, BbJIaBasi KOJIOCCAJIbHbIE UMITYJIbCBI CKATHSI MACChl TIepet
HOCOBBIM OOTEKaTesIeM CyIHA.

Ha BbicokoropHoM komiuiekce «Ocbh-4» nHkKeHepbl ABaHrap-
na Kco-Jlan HaOmonam 3a 3tum 6pockom depes [Tnactunsl LleH-
3a. Ha skpanax kanmOpoOBKM TMOJIET pa3BeduMKa OTPAXaJCs B



BU/JIE TOHKOM, XMIIIHON CTPeJibl, CTPEMUTEIHHO MPOITUBAIOIIEN
KOOpPIMHATHYIO ceTKy cuctembl dmuccusa-H. Ckopocts Habopa
Macchl U Meperpy3ku, 3apuKCHpoBaHHbIE TpUOOpaMu Ha OOpTy
«Bektopa-Hosb», yke IpeBbICUIIA OTMETKY B BOCEMbBJECAT €11~
HuIlL. 1151 TI000r0 MTHOTO OPraHMYEeCcKOro BU/Ia TaKKe IMOKa3aTeln
03HaYaJIi Obl MTHOBEHHYIO KOAryJISIIIAI0 OUOIOTYECKUX KHJTKO-
cre U pazpyienue ckenera. Ho mparmarnunbie Kco-Jlan b
(pukcrpoBany nMdpel HA KPEMHUEBBIX HAKOMUTENSAX C MMOJTHBIM
MEHTAJIbHBIM CIIOKOMCTBUEM: UX ATJETUYHbIE Tea U TSKENbIe,
yKperuieHHble MUHepaJlaMi KOCTH ObUTM aHATOMUYECKH CO3[1a-
HBI JIJI TAKUX HArpy3ok. [[1s HUX 310 ObUT HE TIOJIBUT, a CyXOu
pacyeT TaKTUYECKOH 11e71ecO00pa3HOCTH.

— CkopocTh — JI€BATh JECATHIX OT PacueTHOro mpenena
KECTKON (PU3UKH, — MOHOTOHHO JIOJIOKMJT MJTAIIIMI ONIEPATOP,
YbU MAJTBIIBI CKOJIB3UJIN TIO TJIAJKOM MOBEPXHOCTH YIIPABJISIIOIIE-
ro myJbTa. — BeclIoBHbIN KOpIyc U3 IITyOMHHOTO IINaTa yaep-
KUBAET CTPYKTYPHYIO 11€JIOCTHOCTh. BHYyTpeHHSsIs1 TepMOperyJisi-
1151 KOMOWHE30HA U TPUOOPHBIX OTCEKOB KOMITIEHCUPYET HarpeB
OT TPEeHHUsI O MUKPOUYACTHIIBI BakyyMa. HaBuraiimoHHbI KOpU-
JOp YHCT.

Crapumii npoektupoBuk Koncopuryma Maccel yTBepau-
TEJIbHO Ka4yHyJ1 rosioBoi. I1o ero pacueram, «Bexkrop-Houb» goin-
’KeH ObLT JOCTUYb TPU/LIATh BTOPOTO BHEIIHETO CEKTOpa — I'pa-
HUIIbI, U3BECTHOM KaK KOOpAMHaTHas1 Touka «Kpaii-9», — Bcero
32 HECKOJIbKO MUHYT. Besl paca MHKeHEpOoB, clieiuBIIas 3a JKC-
NIEpUMEHTOM uepe3 IIo0aibHble MH(O-CeTH, OKuaia Tpuymda



cBoelt Hayku. KopaOiib CIOpTUBHOTO, CTPEMUTETBHOTO TU3aiiHa
mien K CreHa bora Ha TakoM CKOPOCTH, C KaKOH €€ €Ile HUKTO
¥ HUKOIZIA He MPOIIYNbIBaI. DTO ObLT aOCOMOTHBINA MUK UHIY-
CTPHAJIBHOTO MOTyIllecTBAa ABaHrap/a, i HA OJJWH MPpUOOpP B KOM-
wiekce «Och-4» TIOKa He MOT MPeJICKa3aTh, YTO ITOT Oe3ynpey-
HBII MOJIeT 0OOPBETCS IITyXHMM, He TIOJIAI0IIMMCS HUKAKO! JIO-
TUKE yAAPOM O HEBUJUMYIO TBEP/b.

Crpena Ha Ilnacrunax LleH3a nepecekia Tpuauarh MEpBYIO
opOUTATIbHYIO MTapasuiesb. Pa3BeIurk BOIIeN B MOrPaHUIHYIO 30-
HYy, TIe TUIOTHOCTh BaKyyMa Hadaja HEOOBSICHHMO MEHSTBCS.
Bekrop nBuxenus «Bekropa-Homb» ocTaBaics uaeanbHO mps-
MBIM, HO JIATYUKHU COMPOTUBIIEHUS] MACChI HA €70 HOCOBOM 00Te-
KaTeJjie CTajM BblJAaBaTh aHOMaJsIbHble 3HaueHHs. OKpyxaoimas
cpeaa, A0 3TOro MOMEHTA Ka3aBIIAsCs ITyCTOM U MIOKOPHOU 3a-
KOHaM skecTkoi (puzuku Kco-JlaH, crana cTpeMUTENBHO IYCTETh,
CJIOBHO MPEBpAaIliasiCh B HEBUIUMBIN KUIKUNA MOHOMEP.

B 3ane xamubpoBku komiuiekca «Ock-4» Bolapuiiach MepT-
Bas trmuHAa. Cyxue nudpbl Ha 9KpaHax OoJbIle He YKJIAbIBa-
JICh B CTaHJAPTHBIE TpaUKU CUMYJIALIAI. 3arpeiesbHas KUHe-
TUYECKasl Heprusi kopalisi CHOPTUBHOIO M3aiiHa Havasia rac-
HYTb, TIOIJIONaeMasi MPOCTPAHCTBOM Oe3 ocrarka. KBaHTOBbIE
IIPUBOABI CyAHA YBEIMYWIM TOAA4y M30TOIMHOIO TOIUIMBA A0
KPUTHUYECKOTO0 MakcuMyma. I3 MOHYMEHTaJIbHBIX COIEN Ha I1e-
pudepun CUCTEMBI BBIPBAJICS KOJIOCCAJIbHBI aKBAMAapUHOBBIN
(paxes, HO CKOpPOCTh pa3BeAUMKA MPOIOJIKATA HEYKJIOHHO Ma-
JaTh, CIOBHO €r0 OECIIIOBHBIN KOPITYC U3 ITyOMHHOTO IIAaTa YBS-



3aJ1 B KOJIOCCAJIbHOM TOJIIIE HEBUAUMOIO XPYCTAJIS.

— BHumanue, (pUKCHPYI0O KpUTUYECKOE HapaCTaHUE MJIOTHO-
cTu cpenbl B Touke «Kpail-9», — MOHOTOHHO ITPOW3HEC MJiajl-
M OTIEPaTOp, HO HAa 3TOT Pa3 €ro Najblibl ABUTAINCH 10 KPEM-
HUEBOM MaHeJn 3aMeTHO ObicTpee. — JlaBlieHre Macchl Ha HOCO-
BOW OOTEKaTeNb MPEBBICKIIO pacyeTHbIe TMMUTH KoHcopimyma
B ueThIpe pa3a. Buemnue con O6010YKM He TPOITYCKAIOT KBaH-
TOBBIE JIyUl HABUTAlIMOHHBIX BOJTHOBOJOB. CHUIHAJ MCKAKAETCsl.

Crapimmii NpOEKTUPOBIIMK CAENaN LIar BOEpes, BIUIOTHYIO
nojionas Kk o63opHou Tuiarpopme. Ha ero matoBoMm e He
JPOTHYJ1 HU OAMH MYCKYJ, HO IParMaTU4HbIA pa3yM WHXEHe-
pa yKe JTUXOPaJOYHO MCKAJ JIOTHUECKOe OOBSICHEHHE TIPOUCXO-
nsmemy. CpetoBble MHAMKaTOphl HA [lnactunax Llen3za cmenu-
JIM NTa3yPHBI TOH HA TPEBOXKHBIN, ITyOOKHMI MATUHOBBIA OTTe-
HOK. BCHBIIIKM Ha TpaHMIIEe 9KpaHa CTaJu IUIOTHBIMUA U PBAaHBI-
mu. Hezpumas Crena bora, kotopyio iuBuimn3zanus Kco-Jlan Be-
KaMU CUYMTasa JIMIIb MAaCCUBHBIM MaTeMaTUYeCKMM KpaeM Ma-
TepPUAIbHOW BCEJICHHOM, TposiBuia cedsa. OHa moromiana Ha-
NIPaBJICHHBIN UMITYJIbC pa3BeIUrKa, Kak ryoka, U peieKTOpHO
YIUIOTHSJIACh B TOYKE KOHTAKTA.

Ha skpaHax KaquOpOBKU TMOSIBUIOCH IOCTIETHEE M300paKe-
HIe ¢ 60pToBBIX Kamep «BekTtopa-Homb» no Toro, kak ero Te-
JleMeTpusl OKOHYATEeIbHO MpeBpaTuiiack B xaoc. [lepex Oecrios-
HBIM HOCOM KOPaOJisi, MPSIMO MOCPEAN BEYHON TEMHOTHI BaKyy-
Ma, U3 HIYEro COTKAJIOCh KOJIOCCATbHOE, OIeKJIO-TUIOBOE HEO-
HOBOe cusHue. OHO HE MMENIO YETKUX (PU3NUYECKUX I'PaHUL], HO



ero reomeTpusi ObUIa TUIOTHOM, ocss3aeMoid. O00I0UKa CHCTEMBI
Smuccus-H Ha MrHOBEHHWE CTajla BUAUMMOM, OTPa3MB AKBaMa-
PUHOBOE IJIaMsl IBUTaTeNell pa3BeAunKa MEPTBbIM, IATHHOBBIM
3€pKaJIbHbIM CIIOJIOXOM.

A 3arem Hactynwia aOCOMIOTHAsl IMyCTOTA. XUINHAsl CTpe-
ja Ha IInmacrmnax llensa mpocro pacrasia. PazBenquuk «Bek-
Top-Houb» He B30pBaJics M He pa3BaIWIICs HA YaCTH MO, BO3/IEH-
CTBHEM NEPErpy30K — €ro KOHTYPbl MACChl U SHEPTETUUECKUI
creqt ObUTM MTHOBEHHO CTepThl, cI0BHO O00s10uKa pedieKTop-
HO BBIYEPKHYJIA IyKEPOAHBIN OOBEKT U3 CBOEH YaCTOTHOW Mar-
pULIBL, 3alepeB ero B 6eCKOHEYHOM ciierioM jpeiide. CBs3b 000-
pBaJIach.

— CurHaJ noTepsiH, — CyXO KOHCTaTUPOBAJI ONIEPATOP, racst
aBapuiiHble 1aTyuku. — KoopauHarHbi cekrop «Kpai-9» 3a-
OJIOKMPOBaH. DX0-0TBET OTCYTCTBYET.

Crapumil MpOEKTUPOBIIMK MEJJIEHHO MepeBe B3IV Ha
I00ATBHYIO KapTy cucTeMbl. EMy He HyKHbI ObLTH 9MOIIUH, YTO-
OBl 0OCO3HATH MacmITad KaracTpodsl. Ero mparmatiuHbiii ym 3a-
(puxcuposan rmasnoe: Ctena bora oretuna Ha yaap. U stot o1-
BET HaBcer/a 3akpbul 1151 Kco-JlaH npuBpIYHbIE HABUTALIMOHHBIE
KOPUIOPbI. XPOHUKA UX CJIETOMN MOXU MOAOIILIA K KOHILY, YCTY-
nast MECTO epBoMYy, JiefieHsIeMy abixanuio Koaryisauu.

Cuena 3: Caenoi apeid 30Haa.

I'naBHbIi aHanuTyeckuil 3ai1 Cosera KoHcopuumyma Maccel
pacnonarajcsi Ha BepXHUX sipycax baimHu Beca — camoro BbI-
COKOTO YIJIOBAaTO-00TEKaeMOro HeOGoCcKpeda TIaHeThI-METPOIIO-



Ju. VI3 TMraHTCKUX MOHYMEHTAJIbHBIX OKOH, JIMILIEHHBIX Mepe-
KPBITUI U paM, OTKPbIBAJICS O€3yNpeYHbIN TAHOPAMHBIN BUJI HA
reOMeTpUYECKUI MHyCTpUabHbIN nen3ax Kco-Jlapucer. Jane-
KO BHHU3Y, CJIIOBHO BbIUEPUEHHBIE MO €JUHOM JIMHEWKE, YXOAU-
JIM 32 TOPU3OHT Oe3yINpeyHble KBapTaibl OECIIOBHBIX THTaHO-
BBIX CTPOEHUM. MexXly HUMU Ha CTPOro (PMKCUPOBAHHOU BBICOTE
KypCUPOBAJIM CTPEMUTEINIbHBIE CIIOPTUBHBIE ITIAUJEPBl TPaXJaH-
CKuX cocnoBuid. MIx oOTekaeMble KOpIyca ABUTaIICh MO HEBUIM-
MBIM HaBUTAIIMIOHHBIM KOPUI0paM 0e3 MaJIeHIIX OTKJIOHEHHH.
Ho B camom 3ase 3aceiaHui NPUBBIYHBIN JIa3yPHBIA CBET CME-
HWICS ITTyOOKMMU, TATUHOBBIMUA KOHTYPHBIMH OTHSIMH — TIPH-
3HaK KCTPEHHON MOOWJIM3AILIMYU BBICIIEr0 WHXEHEPHOIO I1IeH3a
pachl.

Wuteprep 3asa Borioman B cede prytocopuio CKphITOR WH-
eHeprd. CTeHbI ¥ 10JT ObLIIM OTJIUTHI U3 TEMHOT'O MaTOBOTO KOM-
MO3UTA, MOJIHOCTHIO MOMIOLIABIIErO BHEIIHKE 1IyMbl. HuKakux
JEKOPATUBHBIX MaHENed, CTHIKOBOUHBIX IIBOB WJIM KPEMEKHBIX
Y3JI0B: TIPOCTPAHCTBO Ka3aJIOCh BBIJOJIOIEHHBIM BHYTPH €IMHO-
IO MOHOJIMTHOTO KPHCTaJ/ula CBEPXIUIOTHOW nopoabl. B nientpe
3aJ1a, HaJl [IMKJIONMUYEeCKON 0030pHON IMIaThopMoN, Bpaiaiach
KoJIOCCasibHas1 rosiorpaguyeckas Moaesb cucteMsl dmuccusi-H.
Crona cTekasnmch JaHHbIE CO BCEX KBAaHTOBBIX Bepeit, opOuTasibh-
HBIX JJOKOB M U30TOIHBIX IIAXT METPOIIOIHH.

Bokpyr miiatdgopMbl 3aMepiaM ABEHAATh BBICUIMX YMHOB
Koncopimyma Maccel u Benymumx akagaemukoB MHctutyta Ha-
npasieHHoro Mzyuenus. Vx atnerndeckue ¢purypsl B oOjeramn-



mUX OECIIOBHBIX KOMOMHE30HAX Ka3aJMCh HETMOABUKHBIMH M3~
BasSIHUAMM U3 TpuenpHoro 6azanpra. [Im0THAsS MaTOBasi Koka
Kco-JlaH TyckJio no6sieckrBasa B IaTUHOBBIX JIydaX MOJICBETKH.
JIuna BeIpaxaiu aOCOMIOTHYIO, XUPYPriUUecKyIo parMaThKy pa-
3yma. [I7151 3TUX CcylIecTB NOTeps IKCIEPUMEHTAIBHOIO Pa3Be/l-
ynka «Bektop-Homb» He Obl1a Tparequeil — oHa Oblia KpUTHYe-
CKOW TMOTPEIHOCTBIO B (DYyH/IaMEHTAJIBHBIX pacyeTax, KOTOpYIo
TpeOOBaIOCh HEMEJIEHHO JIOKAJIM30BaTh, OLIM(POBATh U yCTpa-
HUTb.

Ha IInactunax lleH3a, 3axaTbIX B pyKax HCCIEIOBaTeled,
HENpEepbIBHO CMEHSIN JPYT Apyra rpaduku aedopmanmy mac-
Chl U TEeJIEMETPUU MOCIEeJHUX CEeKYH]I Moseta kopadis. [laHHble
COHApOB U3 TPULIATh BTOPOTO BHEIIHETO CEKTOPa ObLIIM 3aKOJb-
LIOBAHBI.

— Tlorepst macchl 00bekTa «Bektop-Homb» He 3adukcrpo-
BaHA KaK TEPMMYECKUH pacnaj WM MEXaHUYECKOE paspylle-
HHME, — CyXO Mpou3Hec m1aBa MIHCTUTYTa, YbM MasbLibl AKTUBH-
POBAJTM TIOMIAroOBbBIA pa3dop yactoTHOro 3xa. Ero merammmye-
CKHUM TOJIOC 3aMOJTHUJ TUIIIMHY 3a1a. — [IpuOopbl moKa3bBaIOT
O/IHOMOMEHTHOE OOHYJIEHHe KMHETH4ecKoro norexmuana. [Ipo-
CTpaHCTBO B TOUKe «Kpail-9» He MpocTo OKa3aio COrpoTUBIIe-
H1e. OHO BOMTAJIO UMITYJIbC MApIIEBbIX MHAEKTOPOB, EpeBes
HU3KME YacTOThl pa3BeAUMKa B CTATUYHOE cocTosiHMe. Pusnka
CEeKTOpa 3a0JI0KMPOBaHA.

— CnekrpasibHast TIOTHOCTh OOOIOUKHM B TOYKE KOHTAKTa
BO3pOCIIA Ha JIBE COTHIX MPOIEHTa, — JOOABIII aKaJeMUK, CMe-



mias rpacuku Ha [lnactunax Llensza. — U 310 ynuioTHeHue yuep-
xwuBaetcs. CreHa Bora He MpocTo BepHYJIAa UMITYJIC OOPATHO,
oHa 3ahMKCHPOBaJIa €ro, K3MEHUB CBOIO JIOKAJIbHYIO KOH(UTY-
pario. Mbl CTONKHY/UCh ¢ (PeHOMEHOM MHEPITMOHHON MaMsTH
cpenpl.

OpuH n3 pykooauresen Koncopunyma Maccel — koopau-
HATOp OOOPOHHOTO M TMPOMBIIUIEHHOTO CEKTOPOB — TSIKEIIO
OITYCTHJICSI HA MOHOJIUTHBI TUTAHOBBI BBICTYI y Kpasl TUIat-
opmel. Ero obGneramormmii 6ecIIOBHBI KOMOMHE30H THXO 3a-
HIypIIaj, KOrja KOHTYPhl TePMOPETYJISIUHN TTOICTPOIIUCEH TION
W3MEHMBINYIOCS Temrieparypy 3ajia. [IparMaTHuHbIi yM YMHOB-
HMKa MTHOBEHHO TepeBeJl HayuHble BBIBOIBI HA SI3bIK TAKTHYE-
CKOM 11eJIeCOO0OPA3HOCTH M CTAOMIIBHOCTH IPOM3BOJICTBA.

— KaxkoBbl mipsiMble pUCKM ISl BHYTPEHHUX IUIAHET? —
CIPOCHJT KOOpIrHATOp. Ero cyxoii roioc OTpeIBUCTO YEKAHWIT
cnoBa. — KBanToBbie Bepdu nyHbl Kco-Jlapuch ceftuac pado-
TAIOT HA MCTOPUYECKOM MakcuMyMme. Mbl BbIKauMBaeM HHM3KUE
YaCTOTHI U3 SJPa CUCTEMBI JJTs 0OeCTieueH s pabOThl aBTOMATH-
3UPOBAaHHBIX OPOUTATLHBIX JJOKOB. KoHCOpIIMyMy HyxHa Oecrie-
peOoiiHas oructuka. Ham He Hy)XeH ceKTop, KOTOPbIi BSI3HET B
pacuerax ¥ CUMYJISIUSIX.

— Ecm O60smouka crocobHa akKyMyJIMpOBaTh ¥ MOTJIOMIATh
HAIpaBJICHHYI0 SHEPrui0, — aKaJIeMUK BBIBEJ HA OO30PHBIN
9KpaH TPEXMEPHYIO MPOEKITHIO CCcTeMbl dmuccusi-H, — To Jmo-
00e Hallle YaCTOTHOE BO3JIeCTBIEe Ha Tieprdepun OyIeT MpuBo-
IIMTh K € YIUIOTHeHUI0. MoJIoible UCCIIeI0BATEIbCKUE TPYIIITHI



YK€ BBIIBUTAIOT PAAMKAIbHYI0 MaTeMaThuyeckylo mojaeib. OHu
Ha3bIBAIOT 3TO IPABUTALMOHHBIM TYITHUKOM.

Vuenslid caenan nay3sy, kamopys [Tnacruny Ilensza. Ha ro-
JIOTpaMMe KOJIbLIO BOKPYI' CUCTEMBI €/1Ba 3aMETHO CIBUHYJIOCH
BHYTpPb, OKpAIIMBasi BHEIIHUE TPUALIATh BA CEKTOpa B IUIOT-
HBIH, OJIEKJIO-JIVUIOBBIN LIBET.

— Mopenb npeanonaraet, yro O60M04YKa He SIBJISIETCS Iac-
CUBHOM MTyCTOTOM MJIM OECKOHEYHOM MPOCTPAHCTBEHHOMN CTEHOM.
D10 nepexoasanmii cioil CriekTpa, KOTOpbIii pearupyer Ha Ha-
11y UHIYCTPUATbHYIO aKTUBHOCTh. BbIKauMBaHue HU3KUX YacTOT
U3 Si7ipa ¥ ONHOBPEMeHHas1 00MOApAMPOBKaA MepUMETpa KBAaHTO-
BbIMU BOJIHOBOJIAMH MOT'YT 3aIlyCTUTh LIENHYI0 peakuuio. [Ipo-
CTPAHCTBO BOKPYI' HAC HAYHET T'YCTeTb, CKMMas (pU3MUECKUE
I'PaHUIIbl OOUTAEMBIX MUPOB.

B ananuTrueckoM 3ajie BoLapuiiach TsoKenas, ocsi3aeMast TH-
mHa. 31O ObUIO HE SMOIIMOHAIBHOE OlleNIeHeHHe, a TJIOTHAs
(paza KOJIEKTUBHOTO BhIUUCIICHMS. Paca MHkeHEepOB, TPUBBIK-
miasi yKpomarh JoOble (pU3NYecKre 3aKOHBI MATEeMAaTHKOW U
CKPbITOW MH)KEHEPUE, BIIEpBbIE yIepiiach B PaCUeThl, Ie IJ1aB-
HBIM MCTOYHMKOM YIpO3bl JUIsi CTAOMJIBHOCTH CHUCTEMBI OKa3bl-
BaJICSl IX COOCTBEHHBIN KOJIOCCAJILHBIN IpOrpecc.

Koopounarop Koncopumyma Maccel MEIJIEHHO MOJHSAJICA.
Ero atmernyeckuii cuitysT 4eTKO 0OpHcoBajicsl Ha (pOHE MOHY-
MeHTaJIbHOro OKHa bainu Beca. JlazypHble OrHu rpaxJjaHCKUX
IJ1aiiIepOB BHU3Y Ka3aJUCh OSCKOHEYHOM, MJICabHO OTJIaKEeH-
HOU LIETIOYKOM CBETALIMXCS TOYEK. BHyTpeHHMI MUP CUCTEMBI



Smuccus-H ¢yHkImonnpoBan 6e3yrnpeyHo, U HapyliaTh TOT
OanaHc M3-3a TUIOTETHUYECKUX Mofesell ydeHbix KoHcoprmym
He codupaics. [IparmaTuka ympapieHus: TpeOoBaia KEeCTKUX,
CTaTUYHBIX KOHCTAHT.

— BoiBoabl MHCTHUTYTA NTPEKAEBPEMEHHBI U BHOCST HEAOMY-
CTMUMYIO TOTPEIIHOCTb B COLIMAJIBHBIM LIEH3 packl, — OTpe3all
koopauHatop. — ABanHrapy Kco-JlaH He MOXeT pa3BUBaThCs B
YCJIOBUSIX HEOIpeneseHHOCTU. Eciu Mbl npu3HaeM, 4To Haille
MPOU3BOJICTBO YIJIOTHSIET KOCMOC, MbI MApPaJIM3yeM KBAHTOBbIE
Beppu. KoHCOpLMyM 3TOro He AOMYCTUT.

On nposen nagonsio no Inacrune Llensa, otnpasisas qupek-
TUBY Ha BCE€ YPOBHM HCIIOJHUTEIbHON ABTOMATHKHU.

— HWHuumupeHt ¢ oobekToM «Bektop-Homb» Kiaaccuduim-
pOBaTh KAaK HABUTAIIMOHHBIA COOW M3MEPUTEBbHBIX MPUOOPOB
craporo nokoneHus. KoopauHatHyio cetky «Kpaid-9» 3akpbiTh
JUIsl CKBO3HBIX IIOJIETOB, CIIMCAB 3TO Ha JIOKAJIbHBIA U30TOIHBIN
mropM. C 3TOro 1UKJIa BCTynaer B cuity oduiranbHasi JLloKTpu-
Ha Ilpenena.

KoopauHatop BbIBEN Ha HEHTPAJIbHYIO IUIAT)OPMY UTOTOBBIN
MaHudecT. TeKCT, COCTOALIMI U3 CYyXUX, MAaTEMAaTUYECKH BbIBE-
PEHHBIX (POPMYIUPOBOK, 3a(PUKCHPOBAI HOBYIO PEAJIBHOCTD 111-
BUJIM3ALUH.

— OrtapiHe O605109Ka HA OKparHaX MpoBO3IIIamaeTcs abco-
JIOTHBIM, HE3bIOJIEMbIM ¥ OKOHYATEJIbHBIM TYITMKOM MaTepualib-
HOro MHpa. 3a Hell HeT M He MOXKeT ObITh (PU3MUECKOro Mpo-
CTPaHCTBA, MAaCChl WM SHepruu. JIioOble MOMBITKA 30HUPOBa-



Husa Crensl bora wiam 3amycka ucciaenoBaTebCKUX KarCyll 3a
NEpUMETP TPUALIATH MIEPBOTO CEKTOpa 3amopaxkusalorcs. Hamma
HayKa JIOCTUITIa TMKA. MBI COCPEJOTOYMM BCE PECYpPChl HA MH-
OYCTPUAJIBHOM OCBOCHHMU BHYTPEHHMX IUIAHET U BbIKAYMBAHUU
HU3KHX YacTOT. DTO mMareMaTuyeckas KOHCTaHTta. Bompoc 3a-
KPBIT.

Axanemukn Wuctutyra HampaenenHoro WM3yuenusi Oec-
CTPACTHO CKJIOHWJIM I'OJIOBbI. B MX mparmaruyHoi jioruke cyoop-
JAMHALMS ¥ TaKTH4YecKas LenecoodpasHocTh KoHcoprmyma cro-
SUIA BBILIE TEOPETUYECKUX TUNoTe3. OHU MOCIYIIHO CTEPIH KO-
nedsmonmecs: rpauKU CO CBOMX KPEMHHUEBBIX SKPAHOB.

I'onorpamma cucremsl dmuccusa-H nazg niardopmoit miaBHO
noracJa, morpy3uB 3aJl B CTPOrUid, POBHBIN MOJYMpaK MaTUHO-
Bou mozicBeTKku. [JokTpuna [penena Obuta mpuHSTA €IUHOTIIAC-
HO. Paca nn:xxeHepoB 100pOBOJIbHO 3ariepria ceOsi BHYTPY YacTOT-
HOTO KOKOHa, BbIOpaB KOM(OPTHYIO CTaOMJIBHOCTh BMECTO ITy-
Tralolero rnomcka oreeToB. OHM BPEMEHHO JIMKBUJUPOBAINA Ha-
YUYHYIO HECTHIKOBKY, mpeBpatuB O00s0uKy B cBsimeHHylo Cre-
Hy bora, 1 BepHy/1uCh K KaJIMOPOBKE CBOMX CHIOPTUBHBIX CTEJIC-
xopa6neit. Husmmmzanus Kco-Jlan 3acHyna Ha ke CBOero Mo-
I'YILECTBA, COBEPUIEHHO HE OCO3HaBas, YTO 3aIlyILEHHbIA UMU
HeBUAUMBIM MaxoBUK CriektpanbHou Koarynsumu yxe crenan
CBOH MepBblii 0€33ByUHBIII 00OPOT, U MPOCTPAHCTBO BOKPYT UX
MOHOJIMTHBIX OallleH HayaJlo MEeJIEHHO, HO HEOOpaTUMO I'yCTETb.



IJIABbBI 2: «<PACUYETDI
I'PABUTAIIMOHHOI'O TYIINKA»

Cuena 1. ITognoabubii I{en3 (CkpbiThbie HCKAYXKEHMNST)

CembecAT IUKJIOB, MPOUISAIINX C MOMEHTa MPOBO3IJIallie-
nus oktpunsl Ilpenena, npesparwiu cuctemy dmuccusi-H B
0e3yIpevHo OTIaXeHHBIN, pacKaJleHHBI JOKpacHa WHIYCTPH-
apHBIN KoHBelep. KBanTosbie Bepdu siyHbI Kco-Jlaprcst 60:b-
111€ HE 3HAJIU MEPUOIOB TEXHOJIOMMUYECKOro 3aTviibs. OHU pado-
TaJl Ha UCTOPUUYECKOM Tpefielie CBOed MaTeMaTu4ecKOl MOIII-
HOCTH, BbIKQUMBasi HU3KHME 4acToThl CrieKTpa U3 IJIaHETApHBIX
S5Iep € MPOKOPIMBOCTBIO LIMKJIONUYECKMX HacocoB. HaBuranu-
OHHBIE KOPUIOPBI MEXK/Ty YeTHIPbMsI BHYTPEHHUMU MUPAMHU ObI-
711 3a0UTHI TSKETBIMU IPY30BbIMU Oapkamu KoHncopiimyma Mac-
Chbl, YbMl MOHOJIUTHBIE TUTAHOBBIE KOpITyca Oe3 eIMHOTO BHEITHEe-
IO IIBa JOCTABJISUIM MIJUIMOHBI TOHH U30TOITHOM Pyabl B OpOu-
TaJIbHBIE TJIABUJIbHBIE TOKH.

ABTOMaTH3MPOBaHHAS CTAHIMS MOHUTOPUHTA «Bektop-Mar-
Ma-9» npeiicdpoBania Ha camol Tepudepur TOM MPOMBIIIIECH-
HOW MIMITEPUH, 3aIIETTUBIIMCH MATHUTHBIMU STKOPSIMU 32 06a3aJTb-
TOBBII XpeOeT Oe3bIMSIHHOTO, MEPTBOT'O CITyTHHKA JIaTbHEH T1a-
HeThl. 3/1eCh, Ha OKparHe TPUALIATH MEPBOTO CEKTOPa, OpyTasb-
Has 9CTETMKa ABaHrapja MpeacTaBaja B CBOEM MEePBO3JaHHOM,
YTUJIUTAPHOM Buje. KOHCTPYKIIMs CTaHIUM, BBIMIOJHEHHAs U3



TYCKJIOM TIATMHOBOM JIATYHU U TUIACTUH CJIOMCTOTO ITyOMHHOTO
IITATa, TIOJIHOCTHIO UCKJTIOYAJIa BU3yaIbHBIN ITyM. Best criokHe-
11ast OPIITHeBast U TUApaBINYeCKasi MHXeHepys OblIa yIpsiTaHa
BHYTpb OECIIIOBHOI'O KOpITyca, 3alUIICHHAS OT JIEASTHOTO JbIXa-
HMSI BaKyyMa.

CHapyX¥u KOMIUIEKC Ka3aJICSl 4aCThi0 MEPTBOTO JIaHImagra,
ecu Obl He OJIeKJIOe TAaTMHOBOE CBEUEHWE KOHTYPHBIX JIMHUI
HEOHOBOT'O CIIEKTPa, KOTOPbIE CTPOIMMHU F'eOMETPUIECKUMU CKO-
caMu TIPOPe3asiv JIATyHHBIE IJIOCKOCTU. DTU OTHU HE paccerBa-
JI¥ TBMY, a JIAIIb TIOMYEPKUBAIN TUIOTHOCTh OKPYKAIOIIEro Ba-
KyyMa, JIO)ach Ha 0a3aJIbTOBbIE CKaJIbl OCA3aeMbIMU IIACTAMU
D1yOOKMX YepHUJIbHBIX TeHel. HuskouactoTHast pusmka cekTo-
pa BBIJIABJIMBAJIA U3 TIPOCTPAHCTBA JIIOObIE MOJYTOHA: CBET OCTa-
BaJICS KECTKUM, HAIPABJICHHBIM 1 TSIKEJTBIM.

BHYTpY TEeXHWYECKOro OTceKa CTAHIM, 3aXKaTOro MeXIy
KBAHTOBBIMHU PETPAHCIIATOPAMHU M IAXTON COHAPHBIX BOJTHOBO-
JIOB, [IAPKJT TITyOOKMI X0J10/1. J[Ba MyTaAIInX aHAIMTHKA-UHKEHE-
pa U3 KacThl 0OCITYKMBaHUS 3aBEPIIaIN TUIAHOBBIH 1IEH3 000PY-
noBaHus. Ha HUX ObuUTH cTaHAapTHBIE oOJeramime KOMOMHe30-
HBI IWJIOTOB 13 (DOTOHHOTO BOJIOKHA. VX BCTpOEHHBIE KOHTYPBI
TePMOPEry/Isuk padoTaM Ha IMOBBIIIEHHONW MOIHOCTH, €/1Ba
3aMETHO ITyJIbCUPYS J1a3ypHBIMU HUTSIMU BJIOJb TO3BOHOUHUKOB,
9TOOBI 3aIUTUTh TUIOTHBIE, TsoKebIe Tes1a Kco-Jlan ot mpoHu3bI-
BAIOIIIETrO XOJI0/Ia, COYMBILICHCS OT HEU3OJIMPOBAHHBIX JIATYHHBIX
uHkeKTopoB. [lepenBurasch C myraolieii SKOHOMHOCTBIO JIBU-
JKEHWIA, MHXeHephl N3BJIEKAJIN U3 MPUEMHBIX THE3/1 OTpaboTaH-



HblE€ M30TOINHbIE (PUIIBTPBI, 3aMOJTHEHHBIE T'YCThIM, 3aCTHIBILIUM
koHgeHcatoM Criektpa. VIX mparMaTuHbIi pa3yM ObLT COCPEJIO-
TOYEH MCKJIIOYMTEIHHO Ha BBITIOJIHEHUH periiameHnTa KoHcopim-
yma. OHU ObLIM UACATBHBIMU JETAISIMUA TOCYIAPCTBEHHON Ma-
IIMHBI, TIyXUMU K JTIOOBIM aOCTPAKTHBIM COMHEHUSIM, TIOKa CY-
xue TGPl HA UX KATMOPOBOYHBIX SKPaHAX HE BBIIAIN TIEPBYIO
CUCTEMHYIO HECTHIKOBKY.

OnvH 13 MHXEHEPOB, Ubsl MaTOBasi KOka IprUeIbHOrO OTTEH-
Ka Ka3aJiach COBEPIIEHHO CEPOM B TYCKJIOM TATUHOBOM CBETE OT-
ceKa, 3apMKCUPOBAJ TSDKEJIBIN JIATYHHBI WHKEKTOP Ha KaJno-
POBOYHOM cTeHie. Ero masblipl, JTMINEHHbIE KAKUX-JIM00 OHOJIO-
T'MUYECKUX U3bSHOB, IPUBBIUHO CKOJIb3WIIU MO [JIAJKON MOBEPX-
Hoctu KpemHMeBol [Tnactunsl Llensa. [Tpudop, conpsokeHHbI
CO CKPBITHIMU BHYTPEHHUMHU y3J1aMU COHAPHOTO BOJIHOBO/IA TITY-
OOKOro KOcMoca, JOKeH ObLT BbIIATh CTaHAAPTHBINA 9XO-CUTHAJT
— POBHYIO, IIPEICKA3yeMYI0 MAaTEMaTUYECKYI0 KOHCTAHTY, MOJI-
TBEPKIAIOIIYI0 He3blOneMocTh odunimansaoit JJoktpunsr [Ipe-
Jena.

Opnako rpacduk Ha [Tnactune llensa He ObUT pOBHBIM. Mart-
putia pudopa KanuOpoBKU padoTasia MO HEeCTECTBEHHO Bbl-
COKHM JIaBJIEHUEM MACCHhI, CJIOBHO CTaHIMIO «Bekrop-Marma-9»
MeJJIEHHO, HO 1IeJIEHAIPaBJIEHHO BbIIABJIMBAJIO U3 3aHUMAEMOM
€10 KOOPAMHATHOMN CETKHU.

— duKcupy1o OTKJIOHEHHE B YACTOTHOM OTKJIMKE YETBEPTO-
IO COHapHOTO 3I1IeJI0Ha, — Mpou3Hec uHxeHep. Ero cyxou, iu-
LIEHHBIM SMOLIAY IOJIOC IPO3BYyYal MOHOTOHHO, KK HIETYOK MC-



MOJTHUTENILHOTO pejie. — BeKTop conpoTUBIIEHUS Cpe/ibl Ha 1e-
pudepnn TpUALATH NIEPBOrO CEKTOpa CMEIIEH BHYTpb. JlaBie-
HHME Macchl Ha BHEUIHUE OECIIOBHbIE MTAHEIM BOJTHOBO/IA YBEJIH-
YWJIOCh Ha YEThIPE LIEJIbIX U ABE JECATHIX €JUHMIIbI 110 IlIKase
Koncopimyma.

Bropon aHanmuTHK, He IpepbiBas W3BJIEYEHUS N30TOIHOIO
(pwibTpa, Ha cekyHay 3amep. Ero amiermyeckoe Teso, aHaTo-
MUYECKHU YCTOMUMBOE K JIIOOBIM I'PAaBUTAIIMIOHHBIM ITE€perpy3Kam,
pedekropHo Hampsiriock. Kco-JlaH He 3Haim crpaxa, HO MX
IIParMaTUYHbIM pa3yM MIHOBEHHO BBIYMCIIAIT JIOTUYECKUE MTPO-
TUBOPEYUS MEXAY OPUIMAIBHBIMU JOrMaTaMu U (PU3NYECKOU
peanbHOCTBIO. CornacHo HokTtpune Ilpenena, Ctena bora Obuia
CTaTUYHBIM MaTeMaTUYECKMM KpaeM MaTepraibHON BCEIEHHOM.
Y Hee He MOMIO OBITh TUHAMHKH, OHA HE MOIJIa TEHEPUPOBATh
JOIOJTHUTENIBHOE JABJIEHUME MACChl WJIM U3MEHATh KOOPIMHATHI
CBOETO PACIOJIOKEHUS.

— IIpoBepb KaMMOPOBKY JIATYHHBIX TTPUBOJIOB, — OTO3BAJICS
BTOPOI MHeHep, cOpachiBasi OTpaOOTAaHHBIA W30TOIHBIA KOH-
JeHcaT B OECIIOBHBIN KOMITIO3UTHBIN KOHTelHep. — B0o3MOKHO,
9TO OCTATOUHOE X0 OT PaOOThI KBAHTOBBIX Bep(eit METPOIIOJHH.
BrikaurBaHue HU3KHMX 4acToOT Ha JiyHe Kco-Jlapucel Moriio Bbl-
3BaTh JIOKAJIBHBIN PE30HAHC B CJIOMCTOM IINAaTe OOIIUBKH.

— Hckimo4yeHo, — MNepBblid aHATMTUK MPOBEJT JIAAOHBIO HaJ
[Tnactunoi Lensa, yrinyOssisi IeH3 BXOASIIEN TeleMeTPUU U Bbl-
BOJSl HAa 9KpaH CKPBITHIE CIIOU AAHHBIX, KOTOpbIe HEe OTOOpa-
KAJIMCh B CTaHJApTHBIX oTdeTax s Koncopumyma Maccel. —



OunbTPhI OYMILIEHB! OT U30TOMHOTIO IIyMa. DTO HE PE30HAHC U HE
TIOTPEITHOCTh U3MEPHUTENIbHBIX TPUOOPOB CTAPOTrO MOKOJICHUSI.
BonHoBon ukcupyer pusnueckoe n3MeHeHUe reOMeTpur ca-
Moro npoctpaHcTBa. O0osouka cuctembl Imuccusi-H 6osbiiie He
HAXOIUTCS HA PACUYETHOUM AMCTAHIIMUA COPOK aCTPOHOMMUECKUX
e/IVHUII.

OH cMecTun (POKyC TpeXMEpHOW CUMYJISIIUU, Y TaTUHOBAsI
MOZICBETKAa NpUOOpa BHIXBATUJIA U3 TEMHOTHI OTCEKa JBE pBa-
HBIE, KOJIEOMOIIMECs] TUHUK, KOTOPBIE CTPEMUTEIBHO COMMKA-
JICh, JIOMasi BCIO BEKOBYIO aPXUTEKTYPy HABUTAIIMOHHBIX KOPU-
JOpoB ABaHrappa.

— CwMerieHre BEKTOPOB MOATBEPKIEHO, — TePBbIA aHAJIH-
TUK 3adukcuposan [lnacruny llen3a Ha maroBoit koHconu. Ero
METAJUTMYECKUI TOJIOC CTall elle Cyllie, CJIOBHO OH 3aYMThIBAJI
napaMeTpbl BECOBOT0 Opaka M30TOMHOM pyjibl. — O0om0uKa cu-
crembl dMmuccusa-H choenana mar BHYTph KOKOHA. Pusnueckoe
paccTosiHue OT LIEHTpasibHOro cBeTmia 4o Crensl bora cokparu-
JIOCh Ha HOJIb LEJBIX U YETHIPE JIECATHIX ACTPOHOMUYECKUE e/11-
HUIIBL.

Bropoii nH)keHep MeIJIeHHO OMYCTHIT OECIIIOBHBI KOMITO3UT-
HBII KOHTEIHEp Ha MoJ OTCeKa. TspKelbli CIUIaB TTyXO 3BSIKHYJ
0 TUTAaHOBOE OCHOBaHMe CTaHIMK. HoJb yeThipe 1ecAThIX acTpo-
HOMUYECKHUE eJUHUIIBI — ITO PACCTOSIHKE, CTIOCOOHOE 1IETUKOM
NOIVIOTUTh BHEIIHUE HABUTAIMOHHBIE MapKepbl JIByX AAJbHUX
UCCIIE/IOBATENILCKUX 3MENOHOB. [IpocTpaHCcTBO Bakyyma, KOTO-
poe Koncoprmym Macchl Bekamul IeKJIapUpOBaIT KaK He3bIOJIe-



MO€, CTaTUYHOE U BEYHOE, MPOCTO UCUYE3JI0, CKAJIOCh, CIIOBHO
pedIIeKTOPHO 3aTBEPAEBAOIINI MO/ IaBJIEHUEM XOJIOJa U30TOII-
HBII KOHOEHCAaT.

Odunmanbhas «ctabunpHocTh» JlokTpunsl [Ipenena, TpaHc-
mupyemast bariaeii Beca Ha Bce oOuTaemMble TlaHeThl, OKa3aiach
MaTeMaTUIeCKOM JIOKbIO, PU3BAHHOM CKPBHITh HAYaJI0 HEoOpa-
tumoint Koarynsimu cpeapl.

— Ecimu O60504ka npooKaeT IBUKEHUE ¢ TAaKOW aMILIH-
TYJON, — TPOU3HEC BTOPON aHAJIMTHUK, BIJISIIBIBAsICh B OJeK-
JIO-JIMJIOBOE HEOHOBOE CBEYEHNUE, COTKABIIEECS HA IUCIUIEE ITPU-
60pa KaJIMOPOBKU, — TO Yepe3 TPUCTA LIUKJIOB aBTOMAaTU3UPO-
BaHHas ctaHus «Bektop-Marma-9» okaxercs 3a010KupoBaHa
WIOTHBIMU cliosiMu MeTBoro Criektpa. O000uka mpocTo co-
MHET 3TOT CITyTHHK BMeCTe ¢ 6a3aJIbTOBBIM XPeOTOM.

— Hawm 3anperieHo BHOCHTB 3TH ITUGPHI B TII00ATbHBIE UH-
(po-cetn, — mnepBbII UHKEHEP U3BJIEK KPEMHHUEBbI HAKOIU-
Tesib U3 pasbeMa [lnatunsl Llen3a u cripsAtan ero BO BHYTPEH-
HUIA CKPBITHIA a3 CBOETo OOJIEraioiero KOMOMHE30Ha MUJIOTA.
— Cucremsbl 6e3onacHocT KoHcopiimyMa oTcekyT nepenady Ha
YPOBHE KBAaHTOBBIX PETPAHCIIATOPOB METPOIIOJINH, a LIEH3 Halller
KacThl Oy/ieT OOHYJIeH 3a PaclpOCTpaHeHUe HEeJOIMYCTUMBIX T10-
I'PEIIHOCTEMN.

— Kyzaa Tl HaMepeH JOCTaBUTh 3TU PacyeTbl? — CIPOCUIT
BTOpou Kco-JlaH, Bo3Bpaiiasach K 3aMeHe U30TOIHBIX (PUIIbTPOB
C IPUBBIYHOM, SKOHOMHOM MPAarMaTuYHOCTHIO IBUKeHMM. Pasro-
BOp O TMOENN UX MUpa He BBI3BAT Y HUX MAHWKU WIN TPOKU B



MBIIIIEYHBIX BOJIOKHAX; UX aHATOMUYECKas IPUPO/A 3HAJIA JIUIIb
QJITOPUTMBI JEUCTBUA NIEPE], JIMLOM ITPENATCTBUM.

— B neapa Kco-Jlapucel. B Tpunaguareii cextop «JIuren-
HOW-12», — TIepBbIid aHAJIMUTUK 3aCTErHYyJ1 OECIIIOBHBI BOPOT-
HUK (POTOHHOTO KOoMOWHe30Ha. — Tam wuccienoBareny cra-
PBIX MHCTUTYTOB COOMPAIOT ApPXMUBHBIE BOIHOBOBI C MTOTUOIIETro
«Bekropa-Homb». OHu cBogAT YpaBHeHre BrHbl IMBUIIM3aLUK.
W Hamm HOJb YEThIpE €JUHULIBI — 3TO MOCIEIHUNA KO3(PPULIM-
€HT, KOTOPOT0 MM HE XBaTaJlo )il 3aBEPILEHNS] MOJEIIH.

[laTrHOBAA NOACBETKA TEXHUYECKOTO OTCEKA CTAHLMM MOHU-
TopuHra «Bektop-Marma-9» BepHy/nach K CBOEMY MCXOIHOMY,
TYCKJIOMY PUTMY ITyJIbcaliui. VIHkeHepbl 6eccTpacTHO 3aBepIlu-
JIM persiaMeHTHble paboThI, 3arepeB JATyHHbIE MPUBO/IBI COHA-
poB. ClieHa MOATIONBHOTO IIeH3a Oblla okoH4YeHa. [lepBoiii u-
3WYECKHUH mpam Ha Tesne BcenenHor Kco-Jlan 6wt 3adukcupo-
BaH U OLM(POBaH, 3aMyCTUB LENOYKY COObITUI, KoTOpble KOoH-
copuuyM Macchl yke He CMOKET KOHTPOJIMPOBATh.

Cuena 2: KpanToBbiil [IucmyT.

BeiBeieHHBI M3 3KCIUTyaTalluM IUIABWIBHBIM JIOK «JIuten-
Has-12» 3ajeran Ha IIyOMHE TPUALATH YPOBHEN MOJ TeKTOHU-
4yecKUM ocHoBaHueM cronuubl Kco-Jlapucel. B 3ty cienyio amo-
Xy, korga KoncopumyM Macchl nepeHec OCHOBHBIE MOLIHOCTH
Ha mapsiye opOrTaIbHBIE KOMbIIa Bepdeid, cTapble MoA3eMHbIe
3aBOJIbl NIPEBPATUINCh B OE3MOJIBHbIE MAMSTHUKU PAaHHEH WH-
aycrpramn3anii. CTeHbl HUKJIOMUYECKOro 3aja ObUTM OTJIMTHI
13 MAaTOBOI'O KOCTSIHOTO KOMITO3UTAa — apXauyHoOro Marepuaa,



KOTOPBIN 32 BEKa BIUTAJ B ceOsl TOHHBI U30TOMHBIX MCTIAPEHUI
¥ TIOTEMHEJ, TPUOOPETsI OTTEHOK BBIKKeHHOro Oaszanbra. [Ipo-
CTPaHCTBO IMO/ABJIJIO CBOMMU MacIITadaMHU: MO TOTOJIKOM, JIU-
IIEHHBIE SHEPTUH, 3aMEPJIU TUTAaHTCKUE MTOPUIHEBbIE CUCTEMBI U
JIaTYHHbIE TYpOUHBI, UX MOABUKHBIE y3JTbI ObLIH YIIPSITAHBI B Oec-
IIIOBHbIE TUTAHOBbIE KOKYXH, HAJIEKHO 3aAILMIIAIIINE MEXaHU3-
MBI OT OCEJJaHUSI MbUIH.

B nieHTpe 3T0r0 3a0poIleHHOro A0Ka, Il KOrjaa-To MIaBUIn
CJIOWCTBIV TJTyOWHHBIN IITAT JIJIS1 IEPBBIX KOCMUYECKUX KOpao-
Je ABaHrapa, Ternepb ropelyd TOHKHAE, KOHTPACTHBIE aKBaMa-
PUHOBBIE JIMHUU. DTO ObUTH KUJIbl CIEKTPAIBHON SHEPTUH, MPO-
TSAHYTBIE OT HECKOJIbKMX ABTOHOMHBIX T€HEpaTOpOB MACChl, ITPU-
HECEHHBIX HCClIeIoBaTeIsIMU-IuccuieHTamu. JlazypHblii HEOH
HE MOT paccesATbh BEKOBOM Mpak «JIutemHomn-12», HO OH 4eTKO
OYepuMBaJl yIrJIOBaTO-00TEKaeMyl0 F€OMETPUI0 BPEMEHHOHN Ka-
JTMOPOBOYHON MaTopMbl, Opocast MJIOTHBIE, OCsA3aeMble TIa-
CTHI TEHEN HA KOCTSHOW KOMIIO3UT CTE€H. 311€Ch HE OBLIIO BHEIII-
HHX IIIBOB, OOJNTOB WMJIM 3aKJIETIOK — Jaxke coOpaHHas B IUIy-
OOKOM TOJAMOIbE arnmnaparypa ciefoBaa KecTkol ¢punocopun
CKPBITON UHKEHEPUHU.

CeMb MHKEHEPOB M aHAJIMUTUKOB CTapblX MHCTUTYTOB, IIpel-
CTaBJISIBILIMX KACTy OINAJIbHBIX UCCIIEA0BATENIeH, 3aMepII BOKPYT
wiatropmbl. Ha HUX ObUTM CcTaHAApTHBIE OOJIeraroIme KOMOW-
HE30HbI MTUJIOTOB U3 (DOTOHHOTO BOJIOKHA, HO KOHTYPBI UX TEp-
MOPETYJISIIY ObLTA MPUHYANUTEIIHHO MepeBe/IeHbl HA MUHIUMAJTb-
HYI0 MOIIHOCTb, YTOOBI CHU3WUTh TETIJIOBOH CJIe TPYIIIBI U 13-



Oexarbh OOHapy:keHus1 apToMaTukoi barau Beca. Wx atnernye-
cKre (pUrypsl C MaTOBOY KOXKEH IpUAQEIbHOrO OTTEHKA Ka3aIuch
HEMOJBMKHBIMU 3JIeMEHTaMu 06a3aJIbTOBOTO pesibeda.

BxoaHoii U103 JoKa 0e33ByYHO Pa3olLesics O CKPBITHIM Ma-
3aM, M BHYTpPb CKOJIb3HYJI aHAJIMTUK CO CTaHIMU «BekTop-Mar-
Ma-9». JIBurasicb ¢ 5KOHOMHOM, TPArMaTUYHON OBICTPOTOM, OH
HoZIoIIe K MJ1aTdhopMe, U3BJIEK U3 CKPBITOrO KapMaHa KOMOWHe-
30HA KPEMHUEBbIN HAKOMUTEJb U OIYCTUJI €r0 B IPUEMHOE THE3-
JI0 IIEHTPaJIbHOTO Mproopa.

— Koopaunarnast cetka «Kpait-9» oOHymneHa, — mpous-
Hec NPUOBIBIINI UHXEHEP, M ero CyXO, MEeTaJUTMUECKHIA TOJI0C
9XOM OTpa3mICs OT MOHOJUTHBIX CBOAOB JuTeliHOW. — CoHap-
HbI€ BOJTHOBO/IBI JaJIbHEN CTaHIMK 3ahpuKCHpoBaId (PU3UIECKUI
cour O0omouky BHYTph ciucteMbl. CteHa bora mornoruna Tpu-
1aTh BTOPO BHEIIHUI CEKTOP. Mbl OTEPSIM HOJb LEJIBIX U Ye-
ThIpe JECATHIX ACTPOHOMMUYECKUE €AUHUIIBI BaKyyMa.

CnoBa MHXeHepa ynalyd B XOJIOAHYIO IYCTOTY JOKa, CJIOB-
HO TsDKesble JIaTyHHble cUTKU. Hu oguH MycKyn He Iporsyi
Ha MaTOBBIX JIMLIAX UCCJIeJOBATENe, HO PUTM MyJIbCAllUM aKBa-
MapHHOBBIX JIMHUI Ha ux IlnactuHax LleH3a MrHOBEHHO M3Me-
HWICA. AHaMTUKY KOoHCOpIyMa MprBBIKIIM ONEpUpOBaTh TOU-
HBIMM BEJIMUMHAMU, U TIOTEPS] YEThIPEX JECATHIX aCTPOHOMUYE-
CKUX eIMHUI] ObL1a JUIsl HUX He aOCTPAKTHOW yrpo30u, a (pusm-
YEeCKM JOKA3aHHBIM (PaKTOM YMEHbIIEHUs 00beMa MX >KU3HEH-
HOTO IIPOCTPAHCTBA.

Crapmmii aHATUTHK TPYIMIbl — OBIBIIAA MPOEKTHPOBIINK



ConapHbix MOHYMEHTOB, 4eli KOMOMHE30H IMUJIOTA COXPAHWII
r1yOOKMe TATUHOBBIE MapKEPhI BHICIIIEN MHKEHEPHON KacThl, —
HIar"yJ K miargopme. Ero skoHoMHOE, MparMaTUYHOE JIBUKE-
HUE CMHXPOHU3MPOBAJIO PadOTy BCEX MPUHECEHHBIX KpPEeMHUE-
BbIX HAaKOMUTEJNIEH.

— OObeAMHUTD KaHAJIbI, — OTPHIBUCTO CKOMaHAOBaJ OH. Ero
CYXOW, METAJUIMYECKUI TOJI0C pa3Heccs MO CcBoAaMHU «JIuTten-
HOW-12». — 3a1yCcTUTh CKBO3HYI0 HABUTAIIMOHHYIO CUMYJISILIVIO
HuskouacrorHoro Cektopa 1o KOOpAMHATHOM CETKE OT siApa A0
TPUILIATH MIEPBOTO 31IeNI0Ha. BBECTH HOBBIE TaHHBIE C BOJTHOBO-
na «Bexkrop-Marma-9».

Han matoBoi MOBEPXHOCTHIO M1aT(POPMBI COTKAJIOCh KOJIOC-
CaJIbHOE TpexmepHoe nosie. Jla3ypHble HEOHOBBIE KOHTYPBI BbI-
YEPTUIM YEThIPE MHAYCTPUAIBHBIE TUIAHETHI CUCTEMBI JMMC-
cusi-H. Bokpyr HUX, CJIOBHO pacKaJleHHbIE KOJIblIa, OellleHO Bpa-
Maanch rpaduKu BHIPAOOTKM aBTOMATHU3UPOBAHHBIX Bepeil.
VueHble He MPOCTO COMOCTAaBJISUIA LU(PPBl — OHU CBOAWIU
BOEJIMHO YpaBHeHHE BuHBI Bcer cBoer HUBMIM3auuu. Jlomas
cTposkaiiiiiue rocynapctseHnbie a0y Hoktpunsl [Ipenena, onu
BBIBEJIM HA 9KPAH MaTEMATUYECKYIO 3aBUCUMOCTb, KOTOPYIO KOH-
copumyMm Maccel ronaMu IbITajcs CTEPETh U3 NAMATH PaChl.

Ha ronorpamme 00beMbl HU3KOYaCTOTHOW SHEPTUH, BBIKAYH-
BAEMOI KBAHTOBBIMU HACOCAMU U3 sIZIep TUIAHET, ObLIM 0003Ha-
YEHBI TSAKEJIBIMU, TATUHOBBIMUA BEKTOPAMHU AaBiieHus. Yem sapue
MYJILCUPOBAJIM 3TH KWJIbI B IEHTPE CUCTEMBI, TeM ObICTpee OJeK-
J0-TI0BOE KOMBII0 OOOIOUKH CRUMAIOCh Ha OKpanHax. [1ps-



Masi, HEyMOJIMMasi MaTeMaThyecKast CBsi3b: KOJIOCCAJIbHBIN MPO-
MBIIUTEHHBIA Tporpecc ABanrapaa Kco-Jlan pabortan kak Tpur-
rep CTapeHus UX COOCTBEHHOTO YaCTOTHOTO KOKoHa. Kaxias Ho-
Basl BbIKOBAaHHAs IPy30Bas Oapika, Kakablid 3amyIieHHbIN 0pOu-
TaJIbHBIN TOK 3acTaBistin CteHy bora peduiekTopHO rycreTb,
TBEPETh U HEOTBPATUMO JIe/IaTh 1Iar BIepes, Ckumasi puznde-
CKO€ ITPOCTPAHCTBO.

— Ilapagokc Koaryasiliuy J10Ka3aH, — MOHOTOHHO MpPOM3-
HEC CTaplliMi aHAIUTUK, A Ha [lnactuny Llensa, roe kpuBas
CKaTus MPOCTPAHCTBA YXOAWJIA 11O IKCIIOHEHTe BBepX. — [Ipo-
CTPaHCTBO BaKyyma — 3TO He MycTas cpeja. ITO MUHEpLUOHHAA
TKaHb. BblkauMBasi HU3KUE YaCTOTHI /151 MMTAaHUS HalllMX Mera-
COOpYKEHUM, Mbl HapyIliaeM BOJHOBOU Oananc O0o0n0uku. Mbl
CaMH SBJISIEMCS NICTOYHMKOM 3aMep3aHus Halero kocmoca. Cu-
creMa Dwmuccusa-H npeBpamaercsa B BA3KYI0 XPYCTAJIbHYIO JIO-
BYIIKY M3-32 HAIIUX COOCTBEHHBIX JIEHCTBUIA.

— BriBeu BpemeHHOM KO3(hPUITUEHT 10 KpUTUIECKOW TOY-
KM HACJIOEHU 1, — CTapIIMMU aHAIMTHK 3apukcrposal [Inactuny
Ilensa Ha kpawo 1IaTGOPMBbI, 3a0JIOKMPOBAB OCCIIIOBHBIN CTHIK
YCTPOWCTRBA.

Onepatop, 4bsi MAaTOBasl KO’Ka Ka3aaach COBEPIIEHHO CEpoil B
JIa3ypHOM CBETE roJIOrpaMMbl, BBeJl (pUHAJIBHbIE IEPEMEHHBIE B
cumyJsinuio. CTporue akBaMaprHOBbIE JIMHUM Ha KPaHE Jpor-
Hy4. CrcTeMa OYMCTIIIA PACYETHOE T0JIE OT U30TOIHOTO 1IyMa,
Y HaJl KOCTSIHBIM KOMITO3UTOM I10J1a COTKAJIUCh (PUHATIbHBIE 1TU(-
pbl. Kectkasg maremaruka ABaHrapza Bblajia IPUTOBOP LIBH-



3anuy 6e3 eIMHOTO MaHCca Ha TIOTPeITHOCTb.

— Tpucra COpOK LMKJIOB A0 IOJHOM OCTAaHOBKM BHYTPEH-
HUX OpOUTAJILHBIX JJOKOB, — CYXO0 J0J0KW1 oneparop. Ero me-
TAUIMYECKUN T0JI0C MPO3BYYasl POBHO, CJIOBHO OH 3aYMTHIBAJ
BEJOMOCTh pacxojia U30TONHOro Torumea. — Koarynsius 3a-
KMeT cuctemy dmuccusa-H B yactoraeie Tucku. ITnoTHOCTS Ba-
KyyMa Mek/1y IJIJAHETAMU BO3PAcCTeT A0 KPUTUUYECKOT'O Mpeiea,
VCKJTIOYAIOILIETO MCMOJIb30BAaHUE CTaHAAPTHBIX KBAHTOBBIX IPU-
BOJOB. Hammm crpeMuTtesibHble KOpadiv CIOPTUBHOTO TU3aiHA
IIPOCTO 3aBA3HYT B I'YCTEIOLIEH CPefie, KaK B 3aCTHIBAIOLIEM XPYy-
craje.

— 3nauurt, Hokrtpuna [Ipenena — 3T0 He MPOCTO OMIMO-
Ka. DTO ympapisieMoe caMOyOMICTBO, — TIPOU3HEC WHKEHED,
npuOBIBIIMIA co cTaHmu «Bekrop-Marma-9». OH crosi, ckpe-
CTUB PYKU Ha TPyJH, €r0 aIETUYECKOE TEJIO OCTABAIOCH HEIO-
IBUKHBIM. — KoHcopiym Macchl KOHCepBUPYET HAYKy Ha MH-
K€ BBIPAOOTKH, YTOOBI HE OCTAaHABJIMBATH KBAHTOBbIE BEP(H JIy-
Hbl Kco-Jlapucel. OHM BBIKMMAIOT HU3KUE YACTOTHI U3 S/IEP MU-
poB, 3Had, yto CreHa bora naer Ha wTypMm.

— VImM Hy>KHBI 9TU MOIIHOCTH ISl yAEPKaHUsI CTAOUIbHOCTU
COCJIOBMH 371€Ch U Ccelvac, — CTapIIvui aHAIUTHK TIPOBEJ JIaJ0-
HBIO HaJl TUTaT(OPMOI, CBOPAYMBasI IIIOOATBHYIO KAPTY CHCTEMBI.
— [Iparmaruka YMHOBHHMKOB Cjlema K OyaymiemMy, ecii OHO JIO-
MaeT Tekyiue rpacpuku npuobu. Ho Haimm pacyerst Ge3anb-
tepHaTUBHBL. [{uBrim3aimsa Kco-JlaH HE CMOXKET BBIKUTH BHYT-
PY 3aMEP3A0LIEr0 KOKOHA. Y HAC HET TPEXCOT COPOKA LIMKJIOB.



MEI IOJKHBI JEUCTBOBATH 10 TOrO, KaK IUIOTHOCTE OOO0JI0UKHU
chesaeT ABWKeHre Kopabieil HEeBO3ZMOXKHBIM.

OH W3BJIeK U3 KaJIMOPOBOYHOIO THE3/1a IJIaBHYIO [LiactuHy
Ilensa, Ha KOTOpOH Tenepb ObUIa 3a(pUKCMPOBAHA 3aBEPILIEHHAS
MaTeMaThJyecKasi Moiesb ['paBUTAIIMIOHHOIO TyMHKA.

— Ham Gecrione3Ho CTPOWTh HOBBIE JIETKHE Pa3BEIUMKH.
Cpeny Henmb3si OOMaHYTh CKPHITHOCTHIO OOIIMBKM W3 IITATa.
YroObl BBIPBATbCS M3 STOM JIOBYIKH, LMBWIM3ALMU HYXEH
MHCTPYMEHT NPUHIMIHMAIBHO HOBOro Kjacca. Tsukenoe cya-
HO-TIpECC, CIIOCOOHOE TeHepHpoBaTh Mepe] coOO0i HarpaBiieH-
HBIM TPaBUTALMOHHBIN (DPOHT KOJIOCCAIBHOM cBepxmacchl. Ko-
padib, KOTOPBIN He OyaeT UcKaTh Opelu, a OyKBaJIbHO COMHET U
nponasur rycretommii Omera-CrieKTp rnepeji CBOMM OeCIIIOBHBIM
HOCOBBIM OOTEKaTesIeM.

B 3TOT MOMEHT akBaMaprHOBbIE HEOHOBBIE JIMHUU HA CTEHAX
«JIuterinoii-12» pe3ko noraciau. [ yOokuii, BEKOBOM Mpak 3a-
OPOIIEHHOT0 TUIABWJILHOTO JIOKa MTHOBEHHO TIOTJIOTHIT UCCIIENIO-
Baresiel. ABTOHOMHBIE T'€HEPATOPBl MACChl BBIAAIM KOPOTKHH,
MAHWUYECKUI CUTHAJI TPEBOTH: BHEIIIHUE IILTIO3bI YPOBHS ObLIN
NPUHYIUTETBHO 3a0JI0KMPOBAHbI HIEHTPAJIbHOW cUCTeMON 0Oe3-
onacHoctu baman Beca. Ciyx6a 6e3onacnoctn Koncopuumyma
BhINILIA Ha MX cJiell. ClieHa KBAaHTOBOT'O JIUCITyTa ObLJIa OKOHYEHA,
CTOJIKHYB YYEHBIX JIMIIOM K JIMILY C Kapalollen JECHUIIEH rocy-
napcra Kco-Jlan.

Cuena 3: Bunmanue Koncopiuyma.

TeMHOTa 3a0pOIIEHHOTO TJIABUJIBHOTO JIOKa «JIuteitHas-12»



HE ocTaBasiach MepTBOM noiro. CIycTsl HECKOJBKO CEKYH]T Mac-
CHBHBIE T€PMETHYHbIE CTBOPKH IILTI032, BPE3aHHbIE B KOCTSIHOM
KOMITO3UT CTEH, O€33BYYHO Pa3OILIUCh IO CKPHITHIM BHYTPEH-
HVMM Ma3aMm. B mpoeme, o4epueHHOM XOJIOHBIM CBETOM BHEIITHE-
r0 KOPUAOPa, BOBHUKIIU CHITY3ThI OoniepaTuBHUKOB Cory:KObl 6€3-
onacHocth KoHcopimyma Maccel. OHM IBUTQJIMCh €IUHOM, UAE-
QJIBHO CKOOPIMHUPOBAHHOM TIETIhIO, JIEMOHCTPHUpPYs Oe3yrpeu-
HYIO aTJIeTHUYECKYIO BBHIIPABKY, CBOMCTBEHHYIO BBICIITM HCIIOJI-
HUTEJIbHBIM COCJIOBUSIM ABaHTrapya.

Ha omeparuBHMKax ObUTH CpefHHE 3K30-KOCTIOMBI, BOILIO-
maBime B cede JKeCcTKylo (praocoduio KBaHTOBOTO Xal-TeKa.
I'mankas OpoHsI U3 MPECCOBAHHOTO MAaTOBOT'O TUTAHA TIOJTHOCTHIO
CKpbIBAJIa OUYEPTAHUS TeJl, HE MMesl HU eIMHOTO BHEIIIHETO I11Ba,
3aKJIETIKA WM COeIuHUTeNbHOro Oonra. [ToBepxHOCTH mocrie-
XOB OblTa TIPOHW3aHA CTPOTMMH, TOHKUMHM JIMHUSIMHA aKBama-
PUHOBBIX KOHTYPHBIX OTHE, KOTOpbIE MPOpe3aii MpaK JIUTeH-
HOUM Y BBIXBATBIBAJIM U3 TEMHOTHI yIJIOBATO-00TEKaeMble CHITY-
3THl IITYPMOBOTO CHapsiKeHHsi. MaToBbIe IUIEMBI, JIUIIIEHHBIE
CMOTPOBBIX IIeJIeld, paboTany Ha KPEMHUEBBIX MAaTPUIIaX BHYT-
PEHHEro IeH3a, TPOeUPys TAKTUIECKYI0 OOCTAaHOBKY 3aJj1a Mpsi-
MO Ha CeTYaTKy MWJIOTOB. B pyKkax OHM ylepXUBaJIM KOPOTKHUE
MMITYJTbCHBIE U3JTyJaTesI MacChl, YbM JIATYHHBIE WHKEKTOPBI XO-
JIOMHO TOOJNIECKUBAIM B JIA3yPHOM HEOHOBOM CBETe COOCTBEH-
HBIX TTPUIIEIIOB.

['pynna wmccnenoBaresneli-TMCCUICHTOB OKa3alach MIHOBEH-
HO OTpe3aHa OT HaBUTAIIMOHHBIX BHIXOAOB. KpacHble aBapuiiHbie



Mapkepbl Ha ux [Inacrunax Llen3a moraciav, CMEHMBIIMCH KO-
JaM¥ TIOJTHOM OJIOKMPOBKH 4acToThl. Ho cpein ydeHbIX He BO3-
HUKJIO M HAMEKA Ha MaHuKy. AHaToMuueckas npupona Kco-Jlan,
JIMILIEHHAs] SMOLIMOHAJIBHOTO 1IIyMa, 3acTaBiisjla UX OLEHUBATb
KPUTHYECKYIO CUTYAIINIO UCKJIIOUMTENIbHO Yepe3 CyXUe aropuT-
MBI TAKTHYECKOM 11es1ecoo0pa3sHocTi. OHU CTOSTN HENOIBIIKHO,
CKPECTUB PyKH Ha Ipy[y, UX MaTOBas1 KOXka rpru(pesIbHOro OTTEeH-
Ka Ka3aJaCh COBEPILEHHO CEpOM MOJ MPULIEIaMU U3JTydyaTesIeu.
[MonmnonbHble MHKEHEPBl IOHUMAJIU: JTI000e XaOTUYHOE JBHKE-
HUE B CTOPOHY OIIEPaTUBHUKOB ITPUBEJET K HEMEJICHHOMY I'pa-
BUTAIIMOHHOMY YJIapy, KOTOPbI COMHET MX IJIOTHbIE KOCTH BO-
IIPEKU IBOTIOLIMOHHOM BBIHOCIMBOCTH.

Jlunep orpsima 6€30MacHOCTU clieNiayl TP SKOHOMHBIX IT1ara
BIIEpe]. AKBaMapyHOBBIC JIMHUY HA €T0 9K30-KOCTIOME BCIIBIX-
HYJIHM 4yTh sipue, 0003Ha4asi cTaTyc KOMaHaupa 1eH3a. MoHo-
JIMTHAS JIMIeBasi IAHeb ero IjIeMa OCTanach OeccTpacTHOM, HO
KOTJIa OH 3arOBOPUJI, €0 METATMYECKUH T0JI0C, TPOMYIIEHHBINA
yepe3 (prIIbTPEl MACKH, ITPO3BYYaJl POBHO U CYXO, CJIOBHO Cpa-
00TaJso pene JaBieHUsl.

— Barmia aBToHOMHas1 ceTh 3a0JIOKMpPOBaHA HA YPOBHE 1IEH-
TpaJIbHOro kKomMmMmyTaropa bamnu Beca, — npousHec komaHaup.
— Bbl mapymmwm Jloktpuny Ilpenena, BBeass HEIOIyCTUMYIO
MaTeMaTUYecKylo MOrPEeITHOCTh B TIOOATBHBIN KOOPIMHATHBIMA
1ieH3 cucteMsl. Koncopiimym Maccel TpeOyeT HeMeJIeHHOM c/a-
Yu BCeX KpeMHHMeBbIX Hakorutenen u [Tnactun Llensa ¢ pacue-
Tamu. Barmia kacta oOcCTy)XUBaHUS TOJIEKUT IPUHYAUTETHBHON



M30JISILMY O TOJIHOTO MepepacyeTa BallluX JMYHBIX MHIEKCOB
BBIPAOOTKH.

Crapiuii aHaJTMTUK TPYIIILL He 1enoxHyics. Ero atnernye-
CKUH CUJTY3T, 3aTSIHYThIA B KOMOMHE30H C IOTYIIIEHHBIMU KOHTY-
paMu TEpMOPETYJISLINYU, OCTaBaJICs O€3yNpedHo MpsMbIM. EnuH-
CTBEHHBIM €T0 JIBHKEHUEeM ObLT TUIABHBIN, BHIBEPEHHBIN KECT Py-
ku, nogHumaromen [lnacruny LleH3a Haj MaToBOM MOBEPXHO-
CTbI0 KaTMOpOBOYHOM Tu1aTdopmbl. [Tpubop oxuil B ero Jiajio-
HU, BBIOPOCHB BBEPX TOHKHM, KOHTPACTHBIA OJIEKJIO-JIMJIOBBIN
ayu cumyssaimi. Kpusasa CrnekrpansHon Koarynanuu, paccun-
TaHHAs1 J0 MOCJIEJAHEro 3HaKa MocJje 3arsiTou, 3aMepiia B BO3/y-
X€ MEKXJY YYEHBIMU U HAIIPABJICHHBIMU HA HUX JIATYHHBIMU HUH-
JKEKTOpaMU UMIYJIbCHBIX U3JTyvaresiei.

— WBonsnus Haiei rpynisl He U3MEHUT IIOTHOCTh O00-
JIOUKM B TPUJLIATH BTOPOM CEKTOpPE, — CYXO MPOU3HEC CTap-
M aHAJIMTUK. B €ero mMeraiimyeckoM rosioce, 3XOM pa3Hec-
1IeMCs IOJ MPaYHbIMH CBOIAMHU U3 KOCTSIHOTO KOMITO3UTA, CKBO-
3WJ1a XOJIOAHAsA, HENPEKJIOHHAA JIoruka. — Hamr nens uucr. [lan-
Hbl€, 3A(DUKCUPOBAHHBIE COHAPHBIM BOJIHOBOJIOM JIaJIbHEW CTaH-
uun «Bekrop-Marma-9», He saBisioTcA norpemHocTbio. CTeHa
Bora caenana ¢pusnueckuid mar BHyTpb cucTeMbl. Mbl otepsiin
COPOK COTBIX ACTPOHOMHMYECKOM €/IMHULIbI BaKyyMma.

Komangup otpsima 6e3omacHOCTH He omycTusl opyxus. Ero
MAaTOBbI TUTAHOBBIN IIJIEM OCTABAJICsl OECCTPACTHBIM, HO aKBa-
MapHUHOBBIE JIMHUU Ha 9K30-KOCTIOME €]Ba 3aMETHO M3MEHWJIN
4acTOTy MyJbCAllMH, MTOACTPAUBASICh MO/ BXOISIINN MOTOK JaH-



HbIX. BHyTpeHHMEe KpeMHKEeBbIe MaTpPULIbl €r0 A0CIeXa MTHOBEH-
HO CUMTAJIM MPOELUPYEMBIN IpadrK, paclio3HaBasi B HEM KECT-
KMe (pyHAaMEeHTaIbHbIe (POPMYJIbI, & HE XAOTUYHBIN U30TOIHBIN
HIyM.

— DTH pacyeThl OAPHIBAIOT CTAOMIBHOCTh BBIPAOOTKY KBaH-
TOBBIX Bepent siyHbl Kco-Jlapuchl, — OTpBIBUCTO YEKaHWII CJIO-
Ba OIEPATUBHUK, U €r0 OT(PUIBTPOBAHHBIM MACKOW IoJI0C Mpo-
3ByYaJl KaKk CyXOM OTYeT [aTuuKa neperpy3ok. — JloKTpuHa
[Ipenena — eqUHCTBEHHBIN rapaHT COXPAHEHUsI WHAYCTPUATIb-
Horo 6ananca Koncoprmyma Maccel. Most 3a/1aua — yCTpaHHTh
VCTOYHUK MAaTeMaTHYECKOro UCKakeHUs. PU3MKA CUCTEMBI Je-
KJIAPUPOBAHA KaK CTaTUYHAS.

— ®u3MKa CUCTEMBI 3aMEP3AET, — AHAIUTHK CJIeNal KOpoT-
Ku# miar Brepen, npuommkas [Inactuny Llensa kK MoHOTUTHOMY
Harpy/IHUKY KOMaHAUpa, re noj OECIIOBHBIMU MaHEsSIMHU CKPbl-
BaJIMCh Y3J1bl pacnpeneneHus Maccbl. — M 3T10T nporuiecc jgaBu-
HooOpaseH. Bama OpoHsi, Bl W3/IydaTend U aBTOMAaTH3UPO-
BaHHbIEe 10KM bammnm Beca (hyHKIIMOHMPYIOT Ha TeX K€ HU3KUX
yacrotax CriekTpa, Kotopsle KoHcoprmym 6e3:kaloCTHO BbIKa-
YMBAET U3 IJIAHETHBIX s17ep. Yepe3 Tpucra COpoK LIUKIIOB IUIOT-
HOCTh Cpeibl MEXAY MHpaMU BO3PACTET HACTOJBbKO, YTO CEp-
BOINPUBO/BI BAIIMX CPEOHMUX IK30-KOCTIOMOB IPOCTO 3aKJIVHMT.
[ocynapctBenHasi MaimHa Kco-JlaH mbiTaeTcst CKpbiTh 0ObeK-
TUBHBIA POK, KOTOpPBII cOMHeTCs BMecTe ¢ camon barHeit Beca.
Mpl He AuccuAeHTh. Mbl — WHXKEHEPbl, KOTOpble 3a(PUKCUPOBa-
JIM KPUTAYECKUI U3HOC HAILIETO YaCTOTHOIO KOKOHA.



OcraJibHble ONEPATUBHUKM OTPs1a OCTABAINUCh HENIO/IBUKHBI-
MM, HO JIa3epHbIe MApPKEPhl UX MPUILIETIOB HA MAaTOBBIX TeJax y4e-
HBIX OOJIbIIe He Konebanuck. Paca, BocriutanHast Ha aOCOMIOTHOM
aBTOpUTETE LU(PP, CTOIKHYJIACh C CUTYALIUEN, I1le KapaTeIbHbIN
npuka3 KoHcopuryma BeTynan B psiMoe, Hepa3pelummoe Mmpo-
THBOpeUre ¢ Oe3yNpevHbIM MAaTeMaTHYECKUM JI0KA3aTeTbCTBOM
UX COOCTBEHHO rt0es.

Barisin komanampa otpsiia ObUT CKPBIT 32 MOHOJIMTHOM TUTa-
HOBOW JIMIIEBOM TAHEJbIO, HO PUTM €0 BBIYMCJIEHUI OTpakascs
B KaJIMOPOBKE CHUJIOBBIX KOHTYPOB 9K30-KOCTIOMa. AKBaMapruHO-
BbIIl HEOH HA €ro HaIlJIeYHUKAX Ha CEKYH/1y CMEHWICS IITyOOKUM
NaTHHOBBIM TOHOM — JI0CTieX (PUKCUPOBAJI MMKOBOE HarpsikKe-
HUE BHYTPEHHUX CUCTeM. BHyTpeHHHe KpeMHHUEBbIE MPOLIeCCO-
PbI LIUIEMA 3aBEPIIMIIN NAPAJUICIbHBIM 1IEH3 YpaBHEHUs BUHBL
[udpsl conmmes. [orpenHocts oTcyTeTBOBaa. OOBEKTUBHBIN
Pok BceneHHoii, npescrasiaeHHblid Ha [1nactune Llensa ananuru-
Ka, ObUT MaTteMaTruecku Oe3ynpedeH. [Ipomomkars cienoe mo-
JABJICHUE B TaKUX YCJOBHUSIX O3HAYAJIO HAPYIIUTh IJIABHBIN 3a-
KOH ABaHrapja — 3aKOH ITparMaTUYHOM TaKTUYECKOM LIEJIECO-
00pa3HOCTH.

— Ilenoctrocte pacel Kco-JlaH BeilIe HEM3MEHHOCTH TOCY-
JApCTBEHHBIX JTOKTPUH, — CyXO Mpou3Hec KoMaHaup. Ero or-
(prsibTpOBaHHBIM MACKOW TOJIOC MOTEPSJ MPEXKHIOI MOHOTOH-
HYIO ’KECTKOCTb, CTaB IUIOTHBIM U BecoMbiM. — Ecim kocmoc
3amep3aeT, bamHs Beca noimkHa W3MEHUTh BEKTOP BHIPAOOTKHU.
KoHcopunyM Ao/keH y3HaTh LIEHY CBOEro mporpecca Jo TOro,



KakK cepBonpuBoObI Bepderi OymyT 3a0mokrpoBanbl Koaryssim-
en.

OH 5KOHOMHBIM, PE3KUM JIBUKEHHUEM OITYCTUJ UMITYJIbCHBII
U3JTyyaresib MacChl, HAIIPABUB JIATYHHBIA UHKEKTOP B KOCTSIHOM
KOMIO3UT Nosa. B Ty ke cekyHAy Jla3epHble MapKepbl TPULIETIOB
Ha TeJlax yYeHbIX CMHXPOHHO rnoraciu. OnepaTuBHUKM OTpsijia
0€30MacHOCTH MEePECTPOMITICEH, 00pa30BaB BOKPYT UCCIIEIOBATE-
Jiell 3aMKHYTBIN, OECIIOBHBI 0OOPOHUTEIIHbHBINA KOHTY].

— Bamna rpyrnma o0ciy)kuBaHUSI M aHATUTUKOB OOBSIBIISIETCS
NPUHYAUTETBHO U3BATON U3 ITI0OATBHOTO IIeH3a COCTIOBHN, —
KOMaH/IMp LIarHyJ K CTapiieMy aHaJIMTUKY U 3a0pajl U3 ero Jia-
JIOHU KPEMHUEBbII HAKOMUTEJD C pacueTamu [ paBUTAlIMOHHOTO
tynuka. — Odurmanbhbiii otyet baiinu Beca 3adukcupyer Ba-
11y JUKBUAALMIO B XOJI€ U30TOMHOIO B3pbIBa HA YPOBHE TPU/-
1ath. PaKTUYECKU BB IEPEBOAUTECH B 3AKPHITHI CEKTOP KO-
poBku Ocoboro [TpoektupoBanus Koncopimyma.

On 3adukcupoBan koHpuckoBanHylo Ilnactuny Llensza Bo
BHYTPEHHEM CKPbITOM Ia3y CBOEro HArpyIHUKA.

— Ecnu nierkue cresnc-kopadim U3 mmara Oosbliie He Croco0-
HBI IPOOUTH YIIOTHSIIoITyI0Cs OOO0JIOUKY, MBI TOJKHBI HEME/I-
JIEHHO NPEAOCTaBUTh 3TU BhIKJIaaku Beiciemy Cosery. Ham He
HYXHBI My4eHUKHU. HaM HyKHBI MHXEHEPBI, CIOCOOHBIE PACCUH-
Tath reomerpuio Tskenoro Ckayra-IIpecca. KoBka nHcTpymeH-
Ta Mcxona HauHeTcst B IIyOOKOM MOATOJIbE, MOKAa KBAHTOBbIE
Beppu yHbl Kco-Jlapucel He BbIKayaau NocieAHUE HU3KUE Ya-
CTOTHI U3 sifiep Hammx MUPoB. JInGo Mel co3naaum stoT «CKa-



y1-Bektop» u nponasum CteHy Bora rpaButaiiuoHHbIM (DpOH-
TOM CBEPXMACCHI, JIMOO 3Ta JIMTEHHAS CTAaHET HaIllel 00Ie Xpy-
CTAJIbHOW MOTHJION.
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