B mpormioM Mecsitie HayYHO-UCCIeN0BaTeIbCKUN HHCTUTYT KOJTOHUYU U nabopaTopus HebecHoro
ropoja COBMECTHO OIIPENie/IUIA COOTBETCTBYIOLIYIO YaCTOTY.

MopuduimpoBaHHOe YCTPOUCTBO BO30YKIOEHUS CEMCMUYECKUX BOJIH OyleT HEIIPePHIBHO ITepeaBaTh
celicMUYeCcKre BOJIHH IBeHAAIATH Pa3/IMYHEIX YaCTOT, YTOOH CO37aTh “IIyCTyi0 061acTh” C
[YaIla30HOM B [IECATH KUJIOMETPOB II0f] 3eMJIEN.

B sToii nycroit o6nacty YepBu-IIbsIBOJIEL He CMOTYT ONIPENEIUTL CBOE HallpaBjeHue U He CMOTYT
pas3nuyaTth OKpyzKalllie U II0BePXHOCTHEIE YCIIOBHS, & TaKKe UCIBITEIBaTh CUIBHEIN AUCKOMMOPT.

OKCHIepTH B 1a60paTOpPUK HAa3BaU U300PETEeHNE YIbTPAa3BYKOBEIM OI'PaXKIEHUEM.

IBeHaALaTh YCTPOUCTB BO30YKOEHUS CEHCMUYECKUX BOJIH ObITA Pa3BEPHYTH BOKPYT KOJIOHUH,
yT0OB COPMUPOBATH YIbTPA3BYKOBOE OTpaxkeHue. Temepsb, KOTfa KOJTOHUS CTajla LIEHTPOM, pPaguyc
B [ECSTh KMJIOMETPOB CTaJ 3alPEeTHON 30HOU mist [IbIBOIbCKUX YepBed.

Brnarogaps aTomy 3acToiiHas paboTa BOKPYT KOJIOHUYM HaKOHEI] BO30OHOBUIIACE.

ITom koMaHTOBaHKEM KalKWTaHa XYH LeBas HWH2KeHePHad KOMdHOd BOCCTAaHOBHUJIA U3PEHICYEHHEIE
TUOPOIIOHHEBIE IIJTIAHTAUU 1 H&CTGI/IH.[EI, IIOBPEXKIEHHEIE I bSIBOTBCKUMHU YEepBAMHU.

B T0 ke BpeMs, 1o mi1aHy KocMrieckoro KOMaHIHOTO IIeHTpa, Ha Mapce OBl IOCTPOEH TEePBHIA
ABTOMATHUYECKUN CTaJIeIUTEHHEIN 3aBO/I.

He 0v1710 HEOOXOMMOCTH CTPOUTH IIaXThI A5l MOOBIUM XKeJle3HOU pyabl Ha Mapce.

Ha Mapce nosciogy Obliu XKele3Hble PYOHL.

9T0 OBIII0 HEBEPOSITHO ITPABAKUBOE YTBEPKIEHUE.

HeprnHo OBILIO0 YJIOBUTH OTYET/IMBEIM 3allax, HpI/ICYH.II/Iﬁ TOJIBKO PZKaBYKWHE, KOT'Id KTO-TO
3a4€epnbiBall YallKy IIeCKa.

[ToCKOMBKY CHIpbE HaXOOUTCS MPSIMO IO HUM, HeJJaBHO ITIOCTPOEHHOMY 3aBOAY IMOTPeOyeTCs TOIhKO
IIeCOK, KOTOPHIH OymeT cOpackiBaThCS B KOTEJ IJIST TPOU3BOACTBA MAPTHUM CTAIbHEIX U3IEIIHH.
OTpaboTaHHEIH IIJTAK COCTOSIJT B OCHOBHOM M3 KpeMHe3eMa, KOTOPHIN B HajibHeHIIeM MOXKHO OBITIO
nepepabaThIBaTh B CTEKJIO MIM OETOHHBIN CTPOUTEIbHEIM MaTepHall.

YacTte HpOPI3B€JI€HHOfI cTay OblIa MCIIOJIb30BaHa OJisd CTPOUTEJIbCTBA KOJIOHWH, B TO BpEMS KaK
apyrad 4acCThb OblyIa U3TOTOBJIEHA U3 dAPMATYPHI ¥ IINTaCTHH U3 Hep}KaBeIOH.IeI;I CTaJik OJid YKPEIJIEHUAd
IIOBEPXHOCTHU KOJIOHHUH.



Ia, cranb Ha Mapce Oblyla JOCTAaTOYHO [EIeBOi, YTOOH €e MOXKHO OBIJIO UCIIOIE30BaTh B KAUECTBE
HAIOJIbHON IIIUTKH.

VHXeHepHas Ipylma, OTBETCTBEHHAS 3a CTPOUTENILCTBO, CHa4Yasla IPOCBEPIKUIIA B 3€MJII0 CTAIbHYIO
apMaTypy, 3aTeM OHU 3aJIWJIX LIeMeHT, YTOOH co3aTh OETOHHBEIY (PyHAAMEHT, IpexXe YeM Obll
HaHeCeH CJI0M BEICOKONIPOYHOTIO CIIJIaBa U3 HepxKaBemlel crany. [Ipy Hanuyuy Mep 1o
YKPEILJIEHUIO, faXke eC/id Ha TonoBe [[bIBOIbCKUX UepBell BEIPACTET CBEPJIO, OHU HE CMOTYT
IIPOHUKHYTH CKBO3b 3€MJII0 107 KOJIOHUEN.

XoTs yIbTPa3ByKOBasi Orpafa AeHCTBUTEILHO CYLIECTBOBAA, MBIC/h 0 6ECUMCITEHHBIX TYHHEISAX
IbsiBonbCcKUX UepBed mog uX HOTaMH BCe elrle 3aCTaBJIsIa JIIofiell YyBCTBOBATL Ce0ss HEKOM(OPTHO.
Iaxe B KaueCTBe NOMOTHUTEILHOTO 3alMTHOT0 MeXaHW3Ma HaIoJIbHOe IIOKPHITHE U3 CIJIaBa ObIIO
a0COJIIOTHO HEe0OX0OUMO.

Kpome Toro, cioco6HOCTh 6eTOHA U30TUPOBATE 3BYK 3QPEKTUBHO OTOKUPYET YIbTPA3BYKOBEIE BOJIHEI
IIO7 3eMJIed ¥ YMeHblIaeT BO3[eHCTBYUEe Ha 300POBbE KOJIOHUCTOB.

[TomMuMoO XKene3HOU pyOH, Teoyorudeckas rpynna Ban LsiHa o6HapyXuia yrojlbHEN PYSHUK CO
3HAYUTENTbHEIM 3aM1acOM B KpaTepe, PACIOI0KEHHOM B JECSITH KUITOMETPaX OT KOJIOHUU. ITU
IPUPONHbIE YTTIEPOAHbIE PYIHUKY Ka3auCh PEIKUMU Ha 3eMJie U3-3a OKUCITUTEIBHON CPEeMHl, HO, T10-
BUIUMOMY, ObLIM OUeHb pacIpoCTPaHeHbl Ha Mapce.

[Tonarasice Ha rpaduT, JoOLIBaeMBIN 3TOM YrOJIbHOM IIaXTOM, KOJIOHUS Obllla CaMOgOCTaTOYHOMU U,
TakuM 00pa3oM, He HyxXKfanack B uMnopte u3 HebecHoro ['opopa.

BBIIM IOCTPOEHH M CTAJIeIUTENHbIM 3aBO/I, ¥ 3aBOI IO ITPOM3BOMCTBY I'padeHa, u Teneps OT mTab-
KBapTHPHI OCTAJIUCh TOJBKO ABe 3afauyu. OgHUM K3 HUX OBIJIO co3gaHue 6a30BOM CTaHIMYU BONMU3U
3KBaTOpa [J11 CTPOUTENIHCTBA KOCMUYECKOro nu(Ta, a ApyruM — npoekT 071.

Heb6ecHble meCaHTHUKY CO3[aiy OmepaTuBHYI0 6a3y Hap maxtoi 071. CTpouTenbHas Opurama
yKpenuia oOCHoBaHue 0€TOHOM M cTasbio. ba3a Oriyta 060pynoBaHa myjaeMeTaMmu, 6a30BbIMU
CTAHIMSIMU CBSI3H, JIAare€PSIMU Pa3MeIleHUs U rapakaMu.

Kpome Toro, 6ypoBasi yCTaHOBKAa MHXKEHEPHOU TIPYIIIH TaKkKe IPo0ypHusia TYHHEIb BOKPYT IIaXThl
071, uTo mMO3BONIHIIO OPOHETEXHUKE TTepeMelaThCs Iof 3eMiiel. TyHHeNb Takxke OB YKPETIIeH,
YTOOBI TPEIOTBPATUTH IIOBPeXKAEHNe KOHCTPYKIUHU [IbSIBOJILCKUM YE€PBEM.

TyHHENb ITyOMHOM B MSTh KUJIOMETPOB OBITT UCIIHITAHUEM TEeXHOJIOTUM CTPOUTENIbCTBA HHKEHEePHOH
KoMaHak. OOHAKO KOMaH[Ia y2Ke CTaJKUBalaChk CO MHOTUMH Momo0HBIMH ITpobiemamu. [Tocne Gomnee
yeM MecsIla HalpsixKeHHOU paboTh 6ypoBasi yCTaHOBKA, HAKOHEIl, JOCTUTIIa Kpasi PyUH IIUBUIU3AUN
Tenn.

Hx cnepyrouyM marom OBII0 TPOAOIKUTE OypeHre BOKPYT PYUH, YTOOBI CO3[aTh CIIMPAJTbHEIN
npoxof. [Tocye Toro, Kak KoMaHZa ONpPefeSuT YPOoBeHb 0a3bl JaHHBIX IUBUIN3alMK ['en, oHa OymeT



KOIIaThCA B OCTaHKaAX.

“910 KOMaHma A, MbI TPUOBIIH Ha Kpai HeM3BECTHOH o06acTu.”

Yxan Xal mmocsemoBai 3a O0ypoBOM YCTAHOBKOM U IOJOXKHUJI O CUTyalluu B ITab, u3ydas KapTy Ha
ronorpa¢uyeckoM 3KpaHe BHYTPHU ILIIeMa.

“IlBuraiiTech Buepen.”

— Bac nonsan.” Yxkan Xail IepekII0YMIICa Ha KOMaHOHbIM KaHall, IIOOHSJ BUHTOBKY U IPULIEJIUIICS B
TYHHENb epeq coboii. “BceM 60eBHIM I'PyIIIaM, CUTHAJ BEICOKOM MJIOTHOCTH XKU3HU 0OHAPYXKeH
BIIEpeNH, MBI BOT-BOT BOMIEM B OIIACHYIO 30HY. 3aIIUTUTE OYPOBYIO YCTAHOBKY, OTKPOUTE
IIpeoXpaHuTeNb, CTpenbba pa3pelneHa, OBUTaiTecs.”

BypoBas ycTaHOBKa IIPOf0/IkKasia MPOABUTAThCSA BIEPEN, U UHXKEeHepHas MallliHa 1103aau Hee
BIIaB/IMBajla BUHTEL B TYHHEJIb, @ TakXKe 3a/KBaja ObICTPOCOXHYIINH OETOH [ YKPENJIEHUs TYHHeS.
Mopckue mexX0THHITH I0CTIeNoBaly 38 HUM, IPUIIEIUIACh U3 CBOUX rayCCOBLIX BUHTOBOK U
OCTOPOKHO JBUHYJIUCH BIEPE].

Ecnu [IpsiBonbckue YepBu MOMKHEBI OBIITH MOSBUTHCS C OMHOM CTOPOHEI, TO 3TO HOJIXKHO OBITH ITepe
OypoBOM YCTaHOBKOM.

Korga 6ypoBoe [0/10TO IPOOMIO CKaNbHYI0 IIOBEPXHOCTH, CKala Ilepef HUMH PyXHYJla U OTKphIia
6oblI0e MPOCTPAHCTBO. BypoBasi ycTaHOBKA OCTaHOBUJIACH, ¥ COJIAATH C 00X CTOPOH HEMeMJIEHHO
npUOIU3UINUCH K ITyCTOMY YYaCTKY, HO B 110JI0# GpopMaruu He OBIII0 HUKAKUX CJiefoB [IbsIBOIbCKUX
Yepsen.

U:kaH Xail mopories K OnuzKaniined cTeHe M OTKPBIT TAKTUYEeCKUH (OHAPUK, YTOOB! ITPOBEPUTD BOOJTb
creHbl. OH HallleJl KPacHYIO CKaJly ¥ CKOILJIEHUS IPubOoB, KOTOPHIE POCIHM Ha IIOBEPXHOCTH.

Be3 comHeHus1, 9TO OB CJIOM IMOJa4Yu KUCIIOpoa.

Ykan Xail coenan 3HaK coipaTaM mo3agu cefsi, a 3aTeM 0CTOPOXKHO OTCTYIU B YKPETJIEHHbIH
TyYHHeNb. Kak pa3 B 3TOT MOMEHT COJIIaT CIy4aiHO 00HAPYKUJI CTPAaHHOE SHIIO.

TeMHO-3e1eHOoe SHI0 OBIIO IIPUMEPHO B IIOJIOBUHY YEJIOBEYECKOT'O POCTA. [Toxm d)OHapeM mong
MAaCJISHUCTOU IJIeHKOW BUIHEJICS CJIOH PA3HOLBETHEHIX IISATEH. Ka3zamocs, oOHa cKUMaeTCs U HaGYXEleT
B HEBEJOMOM PHUTME.

B03MO0KHO, €ro pa3zpaxai CBeT poHapuKa, CKOPOCTb ero HabyXaHusi, Ka3aloCh, YBEIMYUBAIIACh.

“Yro 3T10?” HampaBuB BUHTOBKY Ha SWII0, COJIAAT IIPUXKaJl ero K IIIeMY, CAeslal HECKOJIbKO



dboTorpadut U OTIPABUI Ha KOMaHOHLIM KaHan. — KanuTaH, MBI 00HapPYXKUJIK 3[[eCh KOE-4TO
CcTpaHHoe.”

“dIimo [IbpsiBombCcKOTO UyepBsi?” ITocMoTpeB Ha n3o0paxkeHue Ha ronorpadudeckoM skpaHe, YxkaH Xau
cnerkKa HaxmypuJsics u mopoiiesn. “Her... ITycts OypoBas ycTaHOBKa OCTaHOBUTCS.”

BypoBas ycTaHOBKa IepecTaia OypuTh BIepe.

Bckope UYxkan Xall CHOBa COEOUHMUIICS CO IITab-KBAapTUPOM.

Kak TOnbKO CBsI3b Obl/Ta MMOAK/IIOYEHA, B ITabe CIIPOCHIIH.

— Yro cnyuyumnocs? [ToyeMy ocTaHOBUIach OypoBas yCcTaHOBKa?”

— IIokmampIBao0, 9T0 KOMaHaa A. Mbl TPOCBEPIUIIH MOIYI0 GOpPMaIlUIo, Tie HallIM MHOTO Tpu0OB U
CTpaHHOE SIUIO... BEPOATHO, AK10.” [T Ha B3BOTHOBAHHBIY (POJIUKy, YKaH Xail OTIIPaBUII 9TH
¢dortorpadun Ha TK Ikcneguiuio.

— 970 mrab-kBapTupa. Mul nomyyunu nHGOpPMaLXIo U HallpaBJiseM UCCIefoBaTeell B ieJIeBOn
paiioH mist otb6opa mpob. [ToxkanyicTa, MOKOXKAUTE TaM.”

— Bac nonsan.” ITocse Toro, Kak CBA3b 3aKOHYMJIach, Y>KaH Xal mogajl CUTHAJ CoJImaTaM, CTOSBIINM
110 60KaM 6ypOBOM YCTaHOBKH.

[Tpexpe ueM mpuOYOYT MCCIIeOBATENM, OHU YCTAHOBAT 3[ECh MTPOCTYIO TMHUI0 000POHHL.

— Kax TH OyMaellb, 94TO 3TO Takoe?”- IIpomierTall Kenur B KaHar, HEPBHO OeJIACh B SIATIO.

“¢ He 3Ha0. MoxkeT ObITh, 3TO MyTHPOBaBIINY [[bsIBONbCKUM YepBb? VK, MOXKET OBITh, 3TO HOBHIH
BHUI, KOTOPOTO Mbl HUKOT'TIa PaHbIlle He BUAeIu? YeCTHO TOBOPS... IOCKOJIbKY MBI YK€ BUOEITU
IbsiBonbcKuX UepBel paHbIle, maxe eciau Okl caM bor mpepcTan nepemo MHOM, s1 Ol HE yIUBUIICS.”

Yxan Xau ciyIian pa3roBOpP CBOMX TOBapHIIEl 0 KOMaHe, IJIAAS Ha SULO.

HIZI.IO Ka3aJIOCh OTKPEITEIM CepOleM, IIyJIbCUPYIOIITNM B ocobom puTME.

ITo KaKo#-TO CTPaHHOU IIpUYNHe, YeM 00JIbIlle OH CMOTPEN Ha 3TO U0, TeM 60JIbllle UCIIEITHIBAT
CUJIbHOE YYBCTBO O€CIIOKOMCTBA. ..
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