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AHHOTaAMSA

OCBOMB CBEpX3BYKOBbIE OaJUTCTUYECKHE KOHTYpHl M pa3OuB
nervionsl JKenesnsix Bnaapik, Erop Kanuans crankuBaetcs ¢ yrpo3oi
KOCMHMUECKOr0 Maciitada: M3 BHEIIHEro BaKyymMa K OOWUTaeMbIM
Mupam apukercs Tutan Pazioma, 3alMieHHbIi rpaBUTallIOHHBIMU
muTamu JipeBHUX demuyproB. OObruHas Marusi OecCHIbHA MPOTUB
CYIIIHOCTH, MCKaXaloIIel caMO MPOCTPaHCTBO.

Ho 3akoHel wuMmmyiabca U PEISATUBUCTCKOM — MEXaHUKHU
HeonpoBepkumbl!  [IpoOynuB JiereHgapHbI  Kjace |[BepxoBHBIA
Apxurektop  Kuneruku], FErop 3aknagpiBaeT  ¢yHAaMEHT
[UKJIOMTYECKOr0 OpOMTAIBHOTO YCKopHTess Macc. Ero camonenbHbIi
PESbCOTPOH PA3rOHSET MOHOJUTHBIE BOJIL()PAMOBBIE CHApsIBl A0
CyOCBETOBBIX CKOpPOCTEH, MpeBpalas KUHETUYECKHe IMOoMaJaHus B
MUHHUATIOpHBIE CBepXHOBbIe. B punane munorun Erop nokaxker 6oram:
yucTasi pU3UKa CIIOCOOHA COKPYILUTD JTIOOYI0 Maruio.
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OPYKEINHUK KUHETHKU: PEJIbCOTPOH CY/I-
HOT'O JHA

Cepus «OPY)XKEUHUK KUHETHKH» « KHUTA 2

I'maBa 1. Yrpo3a ¢ OpouTsl

Betep Ha BrICOTE YeThIpEX THICSTY METPOB HaJl yPOBHEM MEpT-
BOT'O MOPSI He TIPOCTO BBUI — OH CKPEKETaJl O BBICTYIIbI Oa3aJib-
TOBBIX CKaJl, CJIOBHO TUTAHTCKWI HANMUJIBHUK O PKaBylo OpoHe-
BYIO IUUTYy. BO3/1yX 37€Cch ObLT CyXUM, pa3pekeHHbIM U TTPOTIH-
TaHHBIM €/IKMM ITPUBKYCOM HOHM3UPOBAHHOTO 030HA. OOBIYHBIN
YeJIOBEK B JIETKMX OPOHEXMJIETaX CTApOro MUPA 3aJOXHYJICS Obl
3[eCh 3a TIApy MUHYT OT TMITOKCUM U XOJIOfIa, HO Jierkue Eropa
KanuuuHa 1aBHO He IMOIUYMHSUIUNCH 0a30BOA OMOJIOTHN.

C Kax/IpIM BJJOXOM CKBO3b HAHOCTPYKTYpPHUPOBaHHbIE (DHITh-
TPBI ITYPMOBOIO PECIpaToOpa B €ro KPOBb MOCTYIAjIa BbIBe-



pEHHast CMeCh KMCJIOpPO/Ia U B3BEIIEHHBIX YaCTHUI] CTAOUIN3UPO-
BaHHOTO 3(pupa. Cepalie — TOKETbI OMOMEXaHUIECKUI HACOC
IIECTOTO paHra MepepokAeHNsI — OTOMBAJIO POBHBIE COPOK y/ia-
poB B MuHYTY. Hukakoii nanuku. Hukakoro rpemopa. AGcomor-
Hasl, KpUCTAJNIMYECKas CTaTUKa.

Erop crosit Ha camom kpato oOpsiBa Yepnoro [1uka, rie mo-
HOJIUTHBIN TPaHUT pe3Ko oOpbiBasics B Oe3aHy. [Ipsmo mox ero
HOTaMH, Bpe3asCh B UPEBO PACKOJIOTOM TEKTOHMYECKOM IUIUTHI
Ha JOOPBIX MATHAIIATh KUJIOMETPOB BIUTYOb, 31510 BeIUYaiIee
WHXEHepHOe Oe3yMHue 3TOrO CEeKTOpa — IJIaBHAsl BEPTUKAIIb-
Has maxra crposierocst OpouranbsHoro Penbcorpona «CyaHblid
HeHb».

Caepxy 11axTa Ka3ajach UIEAIbHBIM KPYIJIbIM KOJIOILEM AHa-
METPOM B TPUCTa METPOB, Kpas KOTOPOro ObLIM 3aKOBAHBI B
MHOT'OCJIOIHYI0 OpPOHIO U3 00€IHEHHOTO BOJIb(ppama, aJlaMaHTH-
Ta ¥ TEPMOCTOMKOW METAJJIOKEPAMUKHU. B TeMHOTE LUKII0NMYe-
CKOTI'0O CTBOJIA LIMKJIMYECKHU BCIIBIXMBAJIM JIa3ypHBIE KOJIbLIA JIEK-
TPOMAarHUTHBIX MHAYKTOPOB. OHM yXOOWIA BHU3, CKUMASACh B
NIEPCHEKTUBY, K CAMOMY I€OTEPMAJIbHOMY SpY IJIAHETHI, OT-
Ky/Zla KOJIOCCAJIBHBIE HACOCHI YEPIAJIM MarMaTUYECKYIO SHEPTUIO
IU1s 3apsAAKY HAaKOMMTEJIbHBIX KOHJEHCATOPOB AECATOrO paHra.
CTeHKM maxThl BUOPUPOBAIY C HU3KOH, YTPOOHOH 4acTOTON —
I'yJ B TPUALATh Iepl] OTIABAJICA B MOOIMIBAX €T0 TSKEJIbIX Mar-
HUTHBIX Carlor, MpoXo/isi CKBO3b KOCTU U 3aCTaBJisisl 3yObl CJIerka
HBITb.

CTpouTeNbCTBO MEPBOU CTYNEHH OBbLJIO 3aBEPINEHO JIUIIL Ha



COPOK TPH TPOIEHTA, HO MACIITAObI YK€ MOIABIISUIA Pa3yM JII0-
60r0, KTO COXpAaHMUJI OCTATKH YeJIOBEYECKON MCUXUKH. «CyIHBIA
JleHb» TPOEKTUPOBAJICS HE KaK OpYyXkHe TUIAHETAPHOU OOOPOHBI.
OH co3paBasicl KaK MHCTPYMEHT BO3ME3[Usl — OpYIUe, CHO-
COOHOE Pa30orHaTh MATUIECATUTOHHYI0 KUHETHUECKYI0 OOBaH-
Ky U3 CBEPXIUIOTHOW CUHTYJISIPHOM MAaTEpUU JI0 TPeX MPOLIEHTOB
OT CKOPOCTH CBeTa U MPOIIUTh HACKBO3b JIIOOOW JAPEIHOYT ITy-
CTOTBHI €11I€ Ha JIaJIbHUX MOJCTYMax K crparocdepe.

Ho 1o BBOja ruranra B CTpOW OCTaBaJMCh MECAIbl. A TMOKa
opbuTa JIplana cMepThio, Eropy TpeboBaniock opyxue, Criocoo-
Hoe paboTaTh 371ech U ceituac. B ero pykax.

KanvHuH omycTun B34 HA MAacCHMBHBIA METaNIMYECKUM
KOPITYC, OKOSIIUICS Ha €ro MPaBOM IpeIuieube U (puKcupye-
MBIl CUJIOBBIM 9K30CKENETOM «ATIaHT-IV».

It0 6611 «I ekaTorxenp-09» — KCIIepUMEHTATBHBIN PyYHOM
JIEKTPOMATrHUTHBIN YCKOPUTENb MACChI, IETUILE €0 JIMYHOM TO-
JIEBOM MacTepCKOM, COOpaHHOE Ha CTHIKE 3alpeTHOM KMHETHYe-
CKOM apTe(pakTOPUKU M KBAaHTOBOM (PU3UKH BBICOKUX SHEPIUU.
JHa opyausi coctapiisiia 6e3 Majioro Apa ¢ MOJOBUHON MeET-
pa. CTBoJ mpeacTaBiisii cOOOW He KPYIiylo TpyoOy, a CIOKHbINA
IPaHeHbll NapaJuiesienuIie]l U3 MoJIMPOBAHHOIO CILIaBa UPUAMS
Y HYJIb-CTaJIH, OTJIETCHHBIN TPYOKaMU CBEPXITPOBOJISIIIIETO KOH-
Typa KPUOTEHHOTO OXJaxJeHus. BAosib HampaBsomuX pesb-
COB TYCKJIO TJIeJIM pyHUYECKHE IPaBUPOBKM KJacca «BekTtopHas
HenpepbIBHOCTD», cTabUIM3upyomue 3pupHOe Tuiamsi Ipy I'v-
Nep3BYKOBOM CXOZI€ CHapsiJa.



B none 3penns Eropa, mpoeuupysch NpsAMO Ha CETYaTKy
yepe3 ONTUYECKUM HEMpOUHTEep(enc, pa3BepHyIca KacKal CH-
CTEMHBIX TaOJIHILI;

[T
| CUCTEMHBI UHTEP®ENC: OPYKEMHUK KUHE-

TUKU [TOM 128] ||

| Tonb3osarens: Erop Kamuuun | Yposens: 489 ||

| Ocnoroli Knacc: Apxurextop A6comorHoro Mmryibca
(TpaHCUEHEHTHBIN) ||

|

| Dxunmposano: DKcrEpUMEHTATLHBIA YCKOpUTENb «IeKa-
Touxeip-09» (Iporotum) ||

| Cocrosinue kontypos: OxnaxueHue KuakuM reaem (4.2
K) — CTABWIBHO ||

| Haxonmremu: 4x KsanTtoBo-3¢pupHbIe sueiikn «CHHTY-
aap-M» ||

| Texymmii 3apsan konpencaroproi Garapeu: 98.4% ||

| KammuGp 6oenpunaca: 35-MM OnepeHHbI MOHOIUTHBIIA Te-
Herparop ||

| Cepneunuk: Kap6ua Bonbdpama ¢ BKIIOUEHHEM PaaHOaK-
TUBHOTO OpUXaJKa |

| Mocrymnbii 6oe3anac B muHeliHOM Marasuse: 6 / 6 |

| TIporrosupyemas HauaabHast ckopocTh: 18.2 Maxa ||

| Kunermueckmii skBuBaneHT BoicTpena: 142.6 MIx (6e3
aktuBayu Kiaccosbix yap) |

L




— TlocmoTpuMm, Kak TH MOBenei b cedsi Moj Harpy3KOu,

KpOIlIKa, — HerpoMko mnpousHec Erop. 3Byk ero romoca Obi1
[JIyXUM, C METAJUTMYECKUM METaJIMYECKUM ITPU3BYKOM BOKOJIE-
pa.

s KanuOpOBKW Opyausi TOJTUTOHOM CIIYKWJIO YITIEbe
MeprtBoro Dxa, jexasiiiee npsMo nepen HUM. Ha npotusoro-
JIO)KHOM CKJIOHE, Ha IUCTAHIIMU POBHO B IBEHA/IIIATh THICSY Ye-
ThIPECTA METPOB, TOPYAJIM TPU KOHTPOJIbHbIE MUILIEHU. Kaxkaas
Ipe/ICTaBJIsIa COOOM BOUTYIO B CKATy OPOHETUIUTY U3 KOMITO3UT-
HOU OpOHM TSDKEINBIX TaHKOB [Ipenena — MeTpoBBIi CII0M JIeru-
POBAHHOTO XPOMOHMKEJIsI C MOJIOKKON U3 MPEeCCOBAHHOTO CH-
JIOBOTO KPEMHHS.

Erop mmpoko paccraBuit Horu. CepBONpPUBOAbI IK30CKENETa
IJIyXO JISI3THYJIM, BHIOpAChIBasi B TPAHUTHYIO MOPOAY TOJ] HOTa-
MU TPUIATUCAHTUMETPOBBIE TUTAHOBBIC YIIOPHI-IPYHTO3AIICTIBI.
Be3 jxecTkoi cuenku ¢ mopojoy OTayva OT BbICTpeJia TAKOTo Ka-
Opa MOMpoCTy copBaa Obl CTPEJKa C yTeca U MpeBpaTuiia ero
CYCTaBHI B KaIlly JJaxke CKBO3b OpoHecKadaHIp.

[anbIpl B yCUJIGHHBIX MEpUaTKax CKajid SPrOHOMUYHYIO PY-
KOSITh BEJIEHHs OrHs. B TOT ke MUr uHTepdenc cpearupoBaj Ha
TAKTUJIbHBIA KOHTAKT:

[AxkTrBams HaBbiKa: «CuHXpoHn3anus bammcra» (ITaccus-
HbIi, PaHr: Bnagpika)]

[[TonpaBka Ha nepuBarmio: 0.0012]

[ITnotHOCTH arMocdepst: 0.64 kr/v’]

[BekTop 60koBOTO BeTpa: 28 M/c, mopsiB 10 34 m/c]



[Temmnieparypa okpysxkaioiiei cpeabl: -24.8°C]

[BHUMAHUME: ABTOMartMyeckuid pacyeT TOYKH YIPExKIe-
Hus 3aBepuieH. 3axsar uenyu: MUAIITEHD Nel. ]

Erop nyiaBHO Haxaj Ha IPeJBAPUTEIIbHBIN CITYCK.

«['exaronxenp-09» oxwmi1. D10 He OBUIO MOXOXKEe Ha B3Bee-
HUE OTHECTPENBHOro opyxkus. Opyaue U310 HapacTalolIvu,
JIeISHSATIIHIA Y1y CBUCT — 3BYK, C KOTOPbIM BO3yX BOKPYT Ha-
MPABJISIONIMX PEIbCOB HaYaJl pacragarbCsl Ha SJIEMEHTAPHBIE UO-
HBI 101 AEWCTBUEM UYIOBUIIHOIO MAarHUTHOTO MOJIsI HAIPSKEeH-
HOCTBIO B BOCEMbECAT Tecia. KproreHHslie TpyOKU TOKPBUIUCH
MIHOBEHHOM IIANTKOM MHEs, a 3aTeM PaCKaJWINCh JI0 po3pay-
HOro cBeueHusi. BropuuHble HaKOMUTENM COPOCUIIA MEraBaTThl
MOIIIHOCTH B MEPBUYHYIO KATYIIKY.

— PazronHoe none 3aMkHyTO, — 3apukcupoBas Erop. —
BnuBaHue ummysibca: ceMbaecsaT MpoieHToB. [Jo0aBuTh MaHy.

[AxTuBHpOoBaH HaBbK: «Ileuarh CBepxyckopeHus: Bekrop-
HbIl Pa3pbiB» |

[3arpayeno mansl: 14 000 exn. Texymmin myn: 186 000 / 200
000]

[Momudukatop npodutusi: +420%]

[Dddexr Goenpunaca: KaButamoHHbIN MI1a3MEHHBIN Cliej,
SHTPOIMUHASA SPO3Us 1IeJH |

— Orosb.

Cryck mpoxa’cs 10 ynopa.

To, 4TO MPOU30IILIO B ClIEyIOlee MTHOBEHUE, HOpMaJIbHbIE
YeJIOBEYECKHE OPraHbl YyBCTB HE CMOIJIH OBl pa3lesuTh Ha (a-



3Bl.

['poxoT He ObLT 3BYKOM BBICTpENa — 3TO ObUT TPECK JIOMa-
forierocst mpoctpancTsa. CTond ocaenuTeabHO-0enoro mniame-
HU TOJIILMHOW B 4eJioBeueckoe Oelpo BHIPBAJICS U3 TYJIBHOIO
Cpe3a, MTHOBEHHO BBUKMIasl KMCIOPOJ, Ha JIECATKU METPOB BIIE-
pen. [laBneHne ygapHOW BOJHBI ObLIO CTOJb BEJIHMKO, YTO TBUTH
Y MeJIKMe KaMHU Ha BepIlIMHE MUKA 0OpaTUIIUCh B CTEKJISTHHYIO
nbUIb. Jlaxe TUTaHOBBIE AaHKEPbI 9K30CKEJIETa 3aCTOHANIN, CKPHII-
HYB B [NTyOMHE CKaJIbHOTO OCHOBAHUS1, 8 MHAMKATOP HAarpy3KH Ha
CEPBOIPUBO/IBI TTOACKOYMI IO KEATOU 30HBI: 88% MpeaesbHOn
YIPYTOCTH.

CHapspa npeozosnen ABEHAALATh C JMIIHUM KHAJIOMETPOB 3a
JOJIM CEKYH/Ibl, onepexkast COOCTBEHHBIN 3ByK. B Bo3qyxe ocran-
Cs1 BUCETb CBETAIINNCA MOHU3UPOBAHHBIA TYHHEJIb — POBHBIN
(proneToBbIM NIHYP IUIa3MBI, B KOTOPOM BO3/1yX C XJIOIIKOM CKOJI-
JIATICUPOBaJl Ha3a/l, MOPOAXB OITTYIIUTEIbHBI BTOPUYHBIA pac-
KaT rpoma.

B ontmueckom 3yme nuiema Erop orueimBo yBuaen pesylib-
Tar.

IlepBass KOHTpOJIbHAA MUILEHb TOJNIIMHOW B METP HE IpO-
CTO TONy4MiIa MpoOouHy. B Touke momajgaHusi KUHETHUYECKast
SHEPIUs CHapsa MTHOBEHHO IEpellIa B TEIUIOBYIO U (Pa30BYIO.
MeTtpoBasi OpoHerMTa B30pBajiach U3HYTPH OpbI3raMu KUAKO-
ro, kunsiuero Metayuia. CieioM 3a Hel CIETOHUPOBaJI CKaJIbHbIN
MacCUB: MHOTOTOHHBII YTEC 32 MUILEHBIO PACKOJIONCS HAJBOE,
BHIOPOCHB B BO3IYX THICSTYETOHHBIN (POHTaH pa3apoOIeHHON B



MYKy 0a3aJIbTOBOM KPOIIIKU M PACKAJIEHHBIX OOJIOMKOB.

I

| OTYET TEJIEMETPHU I10 BBICTPEJIY NeO1: ||

| Hauansnas ckopocts Ha Beixoze: 22.4 Maxa (ITpeBbiinenne
pacueTHoOl Ha 23%) ||

| Bpemsa nmomnera: 1.62 cexynapl |

| ®unanbhas kunernueckas sueprus: 218.4 MIx ||

| Herpamanmsa penbcosbix Hanpasisomux: 0.04% (B mpe-
Jefax HOpMBI) ||

| Tepmmueckmii ocrarok B kamope: 340°C. IIpomyBKa Xaj-
arentom: YCIIEIIHO ||

| Onenka ypona: ®PATAJIBHBIN. CkBo3Hast KaBepHa IOPo-
nei: 14.8 metpos. ||

L

Erop mMenieHHO BbIIOXHYJI TOPSYMM AP CKBO3b KJIANlaHbl pe-
CMpaTopa.

— Hemtoxo. CMiikoM CUIIbHBIN NEPErpPeB BTOPUUHOTO CO-
JIEHOM 1A, HO PyHHAsI CTAOMIM3AlUs IEPKUT TEOMETPHUIO CTBOJA.
Ecii yMEeHBIIUTD CEY€HUE BXOJHOTO APOCCEs Ha MOJITOpa MUJI-
JIMMETpa, MOXKHO MOJHATH IUVIOTHOCTh MATHUTHOI'O MOTOKA €I11e
Ha...

OH ocekcsl.

BHe3anHO HM3KMI Tyl IIAXThl PEIbCOTPOHA 34 €r0 CIIMHOU
YTOHYJI B COBEPIIEHHO MHOM 3BYKE. JTOT 3BYK L€ HE CHU3Y,
He u3 Help riaHeTsl. OH HakaThIBall CBEpPXY, U3 CTpaTocdepsl
— TSDKEJTbIA, BUOPHPYIOIIMI PEB pa3phiBaeMO TKAaHU MUPO3/1a-



HUsl, HAIIOMUHAIOIIMNA OJHOBPEMEHHBIN yaap ThICSYM KOJIOKO-
JIOB, pa30MBAIOIIUXCS O HAKOBAJILHU.

HaBnenue B atmocdepe ynajio Ha J0OpbIX TPUILATH MUJLIH-
METPOB PTYTHOTO CTOI0A 32 CYMTAHHBIE CEKYH[IBI. B yIiiax mesnk-
Hys0. BO31yX MrHOBEHHO MOTEPSI CBOI0 MOPO3HYIO CBEXKECTbD,
CMEHHMBILUCH TOIITHOTBOPHBIM 3aIaXOM :KEHOM CEpbl, THAJION
MeIM U MEPTBOIO KOCMHUYECKOIro Bakyyma. JTOT 3amax Erop
3HaJ cauikoM xopouo. Tak naxia Ilepeoponnas besnHa.

Nutepderic nepea ero riazamMu MUATHYJ OAUH pa3, OUUCTUIICS
OT rpauKOB KaTMOPOBKH OPYKHS M B30PBAJICS OarpOBBIM CBe-
TOM TPEBOTH BbICLIETO NpuopuTeTa. Mejkue CUCTEMHBbIE HIpUg-
Thl CMEHWJICh TUTAHTCKUMU PyOMHOBBIMU IM(aMu, OT KOTO-
PbIX UCXOIMJIO HABSI3UMBOE CUCTEMHOE I'y[CHUE:

[TPEBOT'A! INTAHETAPHBII MOHUTOPHHI : CEKTOP
00-ITPUM]

[BHUMAHMUE: 3adukcupoBaHO rpaBUTAIIMOHHOE BO3MYIIIE-
HMe 9-ro Kiacca!|

[JIokanuzanus: Bepxuss mezocepa, Boicota 85 000 meTpoB]

[[Ipnunna: IIpopsiB MeTpuky npocrpancTsa. PopMupoBaHUe
ITpocrpancreenHoro Pasznoma Tuna «Yepnas Brosa» ]

[Anamas curnarypsi: BE3JIHA. BBICIIIN TIOPSI/IOK . ]

Erop pe3ko 3azapait ronoBy, nepekiodast ONTU4eckue (puiib-
TPbI LUITYPMOBOTO 3a0pajia B peXKUM JJaJIbHEr0 aCTPOHOMHUYECKO-
IO CKAaHUPOBAHUS.

He6o Ha/1 TOpHO# IpsON yMHUPAJIO.

[IpuBBIYHBIA CBUHIIOBO-CEPBIM KYITIOJ Ty4, BEUHO 3aKpbIBAB-



U MEPTBBIE 3EMJIU, Ha4aJl CTPEMHUTEITHHO 3aKPyUUBAThCS B T'H-
TaHTCKYIO CIAPaJTb JUAMETPOM HE MEHee COTHH KHUJIOMETPOB.
B snwuiieHTpe 3TOM IMKJIONMAYECKOH BOPOHKM OOJaKa HMCTOH-
YUJIUCh, OOYTJIUIIMCH U BCTIBIXHYJIM 3JI0BEIIMM, KPOBOTOYAIIUM
kapmuHOM. CJIOBHO HEOECHBIN CBOJI OBbLT HE CKOTUIEHUEM Ta30B 1
BOJISTHOTO Mapa, a ’KUBOU IJIOTHI0, KOTOPYIO HEBUUMBIN TUTAHT-
CKUH CKaJIbIIEITh ITOJIOCOBAJT HA KYCKH.

VI3 BO3HUKIIIMX TPEUIVH MONUJICS He COTHEYHBIN cBeT. OTTy-
Ja XJiecTasia HelporisiiHas, KiIyOsIasicsi ThMa, NiepervieTeHHast
¢ 6arpoBBIMHM MOJTHUSIMM pa3MepoM ¢ HeOOCKpeObl. OHu Oum
HE CBEpXY BHU3, a BETBUJIMCh BJIOJIb KPOMKH pasjioMa, CIIUBAsI
Pa30opBaHHOE MPOCTPAHCTBO M OIHOBPEMEHHO PaCIIUpsis TPOpe-
Xy.

A 3areMm u3 nbUTaonIero 3esa beszgnsl nokazanocs OHO.

CHauaJia 3TO BBIIJIAJEO KaK MaJIeHHUe UCTIOJIMHCKOTO METeO-
pura. [1noTHBIE oM aTMocdepbl BOKPYr MaAaiomero oObek-
Ta BOCIUIAMEHUJIMCh OT UYJOBHUIIHOTO TPEHUs. Y/apHasl BOJHA
CITycKa paccekana Me3ocdepy Ha TUrep3ByKe, Mopoxaas Iia3-
MEHHBI KOKOH JIMaMETPOM B HECKOJIbKO KMUJIOMETPOB. Bozmyx
Ha BBICOTE BCIBIXHYJI OCIENUTEILHBIM UH(EPHAIbHBIM CBEUEHH-
€M, TpeBpailiasi moJiAeHb B KPOBaBble CYMEPKH.

Ho 310 ObUT He KyCOK MEPTBOTO KaMHHI.

Korna o6bekT mpodun Tepmocepy 1 BoIe B BEpXHU dllie-
JIOH cTpatocdepbl Ha CKOPOCTU OKOJIO TPUIIIATH MaxoOB, OITH-
Jyeckue ceHcopsl uiema Eropa cMoriu 3anenuTbest 3a KOHTYPBI
WCTIOJIMHA.



[T
|| OLEHKA YI'PO3bIl: TUTAH PA3JIOMA (KO/: «Ob-

HYJIUTEJIb CDEP») |

| Knaccudukamusa: Ocoos Cymnoro dus | Panr: TToxupa-
Tenb Mupos (McTunHBIH) ||

| Tlpumepnas anmna xopmyca: 4 200 meTpos ||

| Pacuernas macca: 1.84 x 10% Toun ||

| Crpykrypa: AMOp(HO-XUTHHOBBIA MOHOMMT Be3aHel, rpa-
BUTALIMOHHBIE AKOPSA ||

| Dueprermueckuit norenuman aapa: CBEPXKPUTUYE-
CKWMU (He nomnaercsa 3amepy) ||

| TIpornos Bpemenu 1o nagenus B Touky Oasupopanus Ilax-
T1: 184 cexyHmbl ||

| Oxupaemblii SKBUBaIEHT KUHETUYECKOTO yapa IpPU MPH-
semnennu: 42 000 Meratonn ||

| (IMOJJHOE YHUYTOXEHUE KOHTUHEHTAJIBHOI
[TJINTBI CEKTOPA 00) ||

L

Cy11ecTBo HAOMHUHAJIO YYJOBHIIHBIA CUMOUO3 MHOTOKHIIO-
METPOBOTO OPOHMPOBAHHOTO MOJLTIOCKA, OMOMEXaHUUYECKOTO CO-
KPYLUUTENA [JIAHET ¥ KOJIOHUU KPUCTAUIMYECKUX HApOCTOB. Ero
MAHIMPb COCTOSUT U3 CETMEHTOB YEIIIyH LIBETA 3aNEKIIencs KPo-
BU, KQK/IbI U3 KOTOPHIX OBbLT BEJIMYMHOM C TOPOJICKON KBapTaJl.
Bronb xpeOTa TBapu M3BMBAIMCH COTHU IIyTaJiel] TOJIIIMHOMN €
MOCTOBBIE ITPOJIETl — OHU JIEHUBO LIEBEJIMINCH B TUIIEP3BYKO-
BOM TOTOKE TUIA3MBbl, OKPYXEHHBIE COOCTBEHHBIMY T'DaBUTAIH-



OHHBIMU KoJTofIaMu. Ha Gpioxe TBapu, MmynbCUPYsI UHIUTOBBIM U
6arpoBbIM CBETOM, TOPEJIH THICSYM TJ1a3-JIMH3, KaKABIA U3 KOTO-
PbIX CKaHMPOBaJI IOBEPXHOCTh YMUPAIOILIEH IJIAHETHI, AIA OYa-
I' pa3BUTOM SHEPrUU.

W stoT T™TaH nanan TouHo Ha Yepnsiit [Tuk. TouHo Ha Hemo-
CTPOEHHYIO MIAXTy OpPOUTATIBHOTO PETbCOTPOHA.

— Bbruricnmnm, cBOIOYH, — CKBO3b CTUCHYTHIE 3yOBI ITpOIIe-
aun Erop. Ero ronoc ObuT CIOKOEH, HO B IIyOHWHE 3payKoB 3a-
JKIJIMCh 30JI0ThI€ UCKPbl UCTUHHOW KMHETUYECKOU Bosiu. — OHU
NIOYYBCTBOBAJI I'€OTEPMAJIbHBIM PE30HAHC KOHJIEHCATOPOB. 3Ha-
I0T, YTO €CJIM MBI JOCTPOUM CTBOJI, UX OPOUTAILHOI MOHOIOIUU
KOHEIl.

Berep Ha BepimHe nvka CMEHWI HampasjieHue. Tenepb OH
IyJI HE B JIALIO, & BBEPX — KOJIOCCAJIbHASA IPABUTALIMOHHAS CUT-
HaTypa najatwouiero TutaHa Hayajga MpUTATUBATh K cebe aTMo-
cdepy U HezakperieHHble 00beKThl. Menkue KamHu y Hor Ka-
JIMHWHA OTOPBAJIUCH OT 3€MJIM U, MOJparuBasi, yCTPEMUINCh B
HeOeca, MPeBpaIasch B 0OpaTHBIA KaMEHHBIA TPajl.

B crasibHOM 11aXTe 3a CIIMHOW B3PEBEJIV CUPEHBI aBTOMATHYe-
CKOW aBapUITHOM KOHCepBalvK. Tskesble CTBOPKY LIUII030B Iep-
BOIl CTYIIEHU, BECAILME ECSATKU ThHICSY TOHH, HAYaJId MEJICH-
HO CIBWTaTbCS, CKpekela OpoHed W MOJHMMAsT TY4d I[eMEeHT-
HOW MbUTH. ABTOMAaTHKA KOMIUIEKCA MbITAIACH CIACTU PEAKTOP-
HYIO YacTh, yXOHs B IIIyXyl0 OOOPOHY.

— CrodaTp, MammHa! OTCTaBUTh KOHCEPBALIMIO! — PABKHYJI
Erop B xaHan npsamMou cBA3M ¢ VICKHHOM KOMILIEKcA.



[IIEPEXBAT VIIPABJIEHUA: TTPABA BEPXOBHOI'O
OPY KEMHUKA]

[3arpoc npuHAT. ABTOMarvKa maxthl «CynHblid JleHp» nop-
yuHeHa noJib3oBarenio Kamuaun E.B. |

[[Tpenynpesxaenue: I TaBHBIN Pa3roHHBIA CTBOJ HE OTKAJIHO-
posan! ['otoBHOCTB cuctem — 43%!]

[[Tpenynpexaenue: OCHOBHOE OpyAME HE UMEET PACYETHOIO
3apsja 1j1s nopaxeHus Leu Kiacca « Turan Paznoma»!]

— 3Hato, — otpe3ait Erop, cpbiBasi ¢ mosica TOJICTbII CUJIOBOI
Kabenb ¢ KOHHEKTOPOM MPSAMON 3(PUPHON CHHXPOHHU3AINHA. —
Ho y meHns ectb «I'ekatonxerip». 1 y MeHs1 €CTb BCsl SHEPTrOCETh
KOHTUHEHTAJILHOTO s1/1pa.

OH He coOupascs Oexarb. bexarb ObUTo Hekyna. Kunernue-
CKM yJap TakOM MacChl Ha CKOPOCTH B TPUALIATh MAXOB COTPET
C JIMIIA 3eMJIM HE TOJIBKO 3TOT KOHTMHEHT, HO Y PACKOJIET IUIaHe-
TapHYIO KOPY, BbI3BaB KacCKaJ MarMaTU4eCKUX CylepBY/IKaHOB.
10 03HAYaAJI0O MITHOBEHHBIN Bawil Jiokanmu. KoHerr cTto gBazia-
TH BOCBMOTO TOMa €ro OECKOHEYHOW BOWHBI.

Erop Boraai cuioBo# kabeltb KOMITIeKCa MPSIMO B CEPBUCHBIH
MOPT HA NIPUKJIAE IEPEHOCHOTO YCKOPUTEJIS.

Merasl B ero pykax JAEpHYJICs, CJIOBHO KHUBOE [IMKOE KU-
BOTHOE. DKpaH uHTepdernca BCIBIXHYJ KACKaJ0M KPUTUYECKHUX
OIIMOOK Y aBAPUMHBIX MPeIyNPEKICHUNA:

[BHUMAHMUE: Iloak/oueHre Kk MarucTpajiv npsiMoro Toka
I'eorepmanibHoro Peaktopa IlaxThr!]

[Hanpsxenue B nienu npesbiiaet mratHoe B: 4 800 pas!]



[Vrpo3a MrHOBEHHOro pas3pyllleHusl KpUCTAUIMYECKON pe-
mietku npororuna «[ekatonxeip-09»!]

[Tepmocrabunsrocts: KPUTUYECKUI YPOBEHD!]

— 3aTKHUCh U NlepeBapuBai, — MIyxo npopbiuai KanuHuH.

OH pacnaxHy/1 uHTepeic NepcoOHATLHOTO Pa3BUTHS, BbI3bI-
Bast aOCOJTIOTHBIC HABBIKU, KOTOPbIE KO U TIOJIUPOBAT CKBO3b
COTHU KPOBAaBbIX peijioB B be3nnHy.

[AxTuBanmsa KnaccoBoro Pexxuma: «KAPXUTEKTOP ABCO-
JIIOTHOI'O UMITVJIbCA»]

[BkoyeHne maccMBHOroO HaBbIKA: «Teno — MOHOJUTHBIN
IIpoBogHUK» |

[Bce u30bITOUHBIE SHEPreTUYecKrue MOTOKU IepeHarpaBisi-
I0TCS1 CKBO3b SHEPreTU4eCKe KaHasbl TyIu ]

[bosb: Urnopuposanue 100%]

[AKTHBAIMS YJILTUMATUBHOTO HaBblKa: «CUHTYIsIpHBIN Bek-
top: [lepdoparuss Hebec» |

[AxkTuBarus HaBbika: «MneansHbiil bananc JlopeHia» |

Eropa okyTaso rycroe, ocienurenbHo cuHee cusiaue. CKBO3b
YepHy OpoHI0 cKadaHapa MPOCTYIIN CBETAIINECS BEHb —
ero coOCTBeHHasl MaHa, CIUIaBJIeHHAsl C Te0TePMaJIbHON MOIIIbIO
TUTAHETHI, XJIBIHYJIA YE€PE3 €ro TeJo MPsIMO B PEJIbCOBBIN YCKOPU-
TeJib. BO3/1yX BOKpYT HETO MPEBPATUIICS B TBEPABI KPUCTAILI OT
YY/IOBUIIIHOTO 3JIEKTPOMArHUTHOrO cxkatusi. ['paBUTAILIMOHHBINA
3axBaT MaJaluIero MOHCTpa NepecTal JeUCTBOBATh HA HEro —
KanuHuH cTosit Ha ckasie, CIOBHO BOUTHIN B IIEHTP MUPO3/IaHUS
TUTAHOBBII I'BO3/Ib.



B nebecax Turan Be3nHbl yxe npeononen crparocdepy.

Tenepp dynoBuIle ObUIO BUJHO HEBOOPYKEHHBIM IJ1a30M BO
BCEM €ro KommMapHoM Bennuur. OHO 3aCJIOHMIO COOOH TOJIO-
BUHY ropu3oHTa. OT ero packajieHHOro j00ena HOCOBOro o0Te-
KareJisi OTPhIBAJIMCh KYCKY TOPSIIETO XUTUHA Pa3MEPOM C MSITH-
STaXKHBIE JIOMA, OCTaBJIsIs 32 COOOM JIbIMHBIE ITUTekihbbl. PeB pac-
CEKaeMoro BO3/yXa JOCTUT TAKOW CWJIbl, YTO TPAHUTHBIE MHUKHU
BOKpPYT' YILIE/Ibsl HAYQJIM TPECKATHCSA U OCHINNATbCS BHU3 KOJIOC-
CaJIbHBIMU JIABUHAMU.

TuTtan packpbul CBOIO MacTb. DTO ObLT HE POT B OMOJOTH-
YECKOM IOHMMAaHMU — B HOCOBOM YaCTH T'MI'aHTa pa3OlLINCh
B CTOPOHBI IMKJIONUYECKHE CerMeHThl OpOHM, OOHaKasi TMpo-
CKOIUYECKOEe, MEJIEHHO BpallaloIieecs KONbIO aHTUMATEPUU.
BHyTpu Komnblia 3aponniack OCJENUTENbHASA YEpHash UCKpa —
TBapb 'OTOBWJIACh HAHECTU YIPEKJAIOIIMA aHHUTUISLIMOHHBIN
TUIEBOK, YTOOBI CTEPETh IIAXTY ellle 10 MOMEHTa COOCTBEHHOTO
(pr3nYECKOro CONPUKOCHOBEHUS C 3EMJIEH.

[ductanms go uenn: 42 000 metpos]

[Cropocts comxenust: 11.2 km/c]

[Bpemsi 110 3ama npoTUBHUKA: 4.8 CeKyH/IbI |

[3apsin koHaeHcatopoB «I ekatonxeripa»: 1 450% ot pacuer-
HOI'0 MakCUMyMa]

[CTATYC CTBOJIA: TUNIABJIEHME YEPE3 3... 2...]

CTBOJI 3KCIIEPUMEHTAIILHOTO YCKOpUTEsA B pykax Eropa cran
MOJTYIPO3pauHbIM, BUILHEBO-KpAacHbIM. HaHOCTpyKTYypHUpoBaH-
Has CTaJIb IUIABUJIACH, HO YIEP/KUBAIACh B 3aJaHHOM T€OMETPH-



YecKou (popMe UCKJIIOUMTENILHO 3a CYET YMCTOM KUHETHMYEeCKON
oy OpyXKeMHHKA U PyHHBIX IKOPEU BBICIIETrO paHra. B marpoHn-
HUKE HaXoAwsIcs MocienHuil tTun 6oenpunaca, kotopsiil Kamm-
HUH Oeper a1 60roB — 35-MUUIMMETPOBBIN CTEp)KEHb U3 CTa-
OWIM3MPOBAHHOTO HEUTPOHHOT'O BEIIECTBA C HAKOHEUHUKOM U3
AQHTU-Marn4yecKou MPOCTPAaHCTBEHHOU IIPU3MBI.

OpnuH BhICTpEn. Beero onuH.

Eciu oH npomaxHeTcsl UK €ClIM SHEPTUU He XBAaTUT, YTOObI
npOOUTH IMUTHI Be3HbI U IETOHMPOBATh AHTUMATEPHIO B IJIOTKE
YyJOBHIIA — 3TA CEKYHJA CTAHET MOCJIEJHEN B UCTOPUU ITOrO
Mupa.

Erop noauns neitatomee opynue k Hebecam. CTBOJI HamepT-
BO 3a(pMKCUPOBAJICS Ha BpaIAIOILEMCS YEPHOM KOJIBLIE B MOP/IE
NaaIero jJepradaxa.

B mazax Kanununa He Obuto cTpaxa. B HUX ropen 4ucThii,
MaTeMaTUYeCKui pacyer. TpaeKkTopus, yrozi, CONpPOTHBIIEHHE
IUIA3MEHHOM MOAYILKH, IPAaBUTALIMOHHOE JIMH3UPOBAHUE YEPHOU
JBIpBI B UpeBe Bpara. Bee conutocs B ogHy Touky. B ogny enuH-
CTBEHHYI0O KOOpPIMHATY Ha KOOPAMHATHOM CETKE YMHUPAIOIIErO
MUpa.

— Th1 BBIOpaAs He Ty MJIAHETy IS aJeHus, TBapb, — IPO-
menran Erop Kanvnaus.

W nanen BIaBuUil paciijiaBlI€HHbIA CITYyCKOBOU KPIOUOK.

I'naBa 2. Pacuer TpaekTopun
3BYyK He ycres 32 COOBITHEM.



Bo3znyx He ycrien cxarbes.

Cama peanbHOCTh B paguyce MOJYKWJIOMETPA OT IIAXThl HE
ycnena 3apukcupoBarh (PakT MepeMeNIeHrus MaTepuu, MOTOMY
YTO TPUALATUIIATAMUAJUIMMETPOBBIN CTEP:KEHb ITIOKUHYJ Tpee-
JIbI CTBOJIbHOM KOPOOKU «I eKaToHXelpa» Ha CKOPOCTH, JJISl OTTH-
CaHMsl KOTOPOM B KJIACCHYECKOM MEXAHMKE HE CYIECTBOBAJIO
LIEH3YPHBIX TEPMUHOB.

DJIEeKTPOMArHUTHBIYA UMITYJIbC UyJAOBUIIIHON MOITHOCTH, POXK-
JICHHBIN CXJIOTIBIBAHUEM YETHIPHAIIATH C TIOJIOBUHOM €MKOCTE!
HeCTaOMIBHBIX KBaPK-KOH/IEHCATOPOB, BBIKET B aTMOCchepe uje-
aJIbHBI BAaKYYMHBIM TOHHEJIb. TeMrieparypa Ha cpe3e UclapyB-
HIerocsl B Ty K€ HAHOCEKYHIy OYJIbHOIO TOpMO3a MpPEBbICHIIA
TPUILATh MUJUIMOHOB T'pajaycoB no KenbBuHy — martepus nmpe-
BpaTWIach B YUCTOE PEHTIeHOBCKOE u3iydeHue. CTBON 3Kcre-
PUMEHTAJILHOTO YCKOPUTEJIsA, JePKaBIIMICS JIMIIb HA KUHETH-
yeckoM arperope Eropa, pacnasncs Ha 3jieMEHTapHbIE COCTaB-
nsomye. PackaieHHble aTOMbI aJaMaHTHsI 1 HAHOCTPYKTY pUPO-
BAHHOM CTAJIA PACIIECKAINCh OCJIEMUTENBHON chpepou, caupast
BEPXHUI CJION 0a3aJIbTOBBIX TUIUT CO CTEH YIIEIbI.

KanvHuHa MIBBIPHYJIO Ha3aj C CWIOW pa3opBaBlieiics ¢y-
racHor aBnaOoMObl. KnHetnueckue aeMripephl ero sK30cKee-
Ta «leHTyproH-X» B3BBUIM HA YJIbTPa3BYKeE, IOIIOIASA KOJIOC-
CaJIbHBIN BEKTOp OTHauu. Tpy U3 MIeCTH IPAaBUTALIMOHHBIX SIKO-
peil, HaMepTBO BOMTHIX B IPAHUTHBIN MOHOJIUT CKaJIbl, CPE3alio
HAYKCTO, CJIOBHO T'HUJIbIE CIMYKK. VI3 CTHIKOB OpOHM OpBI3HY-
JIO KUIISAIIEE TMAPABIMYECKOE MACTIO BIIEPEMEIIIKY C OXJIaKJal0-



MM TeJIEM PYHHBIX LIETIei.

Ho mmaza Eropa — 3aMeHEHHBIE Ha MHOTIOCIEKTpaJIbHbIE
KBAHTOBBIE CEHCOPBI TPU/LIATh TOMOB Ha3a/l — HE 3aKPbUIUCh HU
Ha MMT.

OH BujieN, Kak 35-MUITMMETPOBBIH U BOH3UJICS B HEOO.

CrepkeHb M3 CTAOMIIN3UPOBAHHOTO HEHTPOHHOTO BEIECTBA
He Jieresn. OH nponapeiBajl MPOCTPAHCTBEHHO-BPEMEHHOM KOH-
TUHYYM. BOKpyr cHapsiia cpopmMupoBasach KecTkasi yaapHas
BOJIHA KOHMYECKON (POPMBI U3 KECTKOTO raMMa-u3JyueHus: —
BO3/YyX [IEPE]] UIJIOU ITPOCTO HE YCITIEBAJI PACCTYIATHCSA U BCTYIAJ
B TEPMOSIIEPHYIO PEAKIIMIO CUHTE3a OT YyJOBUILIHOIO JABJICHUS.

Copok Be THICSYM METPOB JUCTAHIIMK ObLTH MPEOIOTIEHBI 32
JOJTIO B3J0XA.

B HOCOBOI1 yacTu nagaoiero TutaHa besaHel rupockonuye-
CKO€ KOJIbII0 AaHTUMAaTEePUH BBIIILIO HA KPUTUYECKYIO TUIOTHOCTb.
YepHast uCKpa yxe rotoBa Oblla BBHIIUTIOHYTh B KOPY ILJIAHETHI
TUTaTOHHBIN 3apsi]] YUCTOTO YHUUTOXKEHUS, KOrjla HEMTPOHHBIN
cHapsn KanvHuHa Bolien TOYHO B TEOMETPUYECKUM LIEHTP Bpa-
IICHUSI.

[TpocTpaHcTBeHHAsI IPU3Ma HA HAKOHEYHMKE Ooenpuraca aK-
TUBUPOBAJIACH 32 MUKOCEKYHAY /0 KOHTaKTa. 3allUTHbIE MO
Be3mHbI, clocOOHbIE BBIIEPKATH MPSIMON OOPTOBOW 3aJIIT 3BE3/1-
HOT'O JIPE/IHOYTA, PAa3/IBUHY/IMCh B CTOPOHBI, PACCEYEHHBIE PE30-
HAHCHBIM aHTUMArv4yecKuM KJIMHOM. A CJIeJOM BHYTPb CUHIY-
JISIPHOTO si/ipa TBapy BOPBAJIOCH TBEPIIOE BEIIECTBO IIOTHOCTHIO
JeCcSITh B YETHIPHAIIATON CTETIEHW TpaMM Ha KyOM4YecKUi caH-



TUMETP.

dusmKa B3s1a CBOE C KECTOKOCTHIO AOCOMOTHOTO 3aKOHA.

Bcenpika Opu1a 6e33ByuHoii. B cTpatocdepe 3axriock BTO-
poe, MepTBO-0esoe coinuile. Konblio aHTuMatepun 4eTOHMPOBa-
JIO BHYTPH OPraHMYECKOro upeBa JjieBruadaHa, pa30pBaB 3aKOHBI
COXpaHEeHUsI MacChl U SHepruu. [ paBUTALIMOHHBINA KOJUIATIC BbI-
BEPHYJI TYIITy UyJOBUIIA HAU3HAHKY: KUJIOMETPOBBIE TIIACTHI XU-
THHA, OPOHEBbIE TUIUTHI TONMIIMHOMN C KPETIOCTHBIE CTEHBI U LUK~
JIONMYECKUe NIyNajblia PaclblIMIO Ha CyOaTOMHbIE (PpaKIvu
npex/e, YeM UyJOBHIIE YCIeI0 U3JaTh XOTs Obl MEHTAIBHBIN
IIPEJCMEPTHBIN KPUK.

JIuib cryctsi BoceMb CEKYH/ 10 3€MJIM JOKATHIICS PEB.

YnapHast BosHa cripeccoBaHHOM atMocdepbl 0OpyIImiIach Ha
yIIebe ¢ TaKOH MepBOOBITHON SIPOCTHIO, UTO TPAHUTHBIE I'ped-
HU Cpe3aJio, CJIOBHO TMT'AHTCKOM KOCOW. MHOTOTOHHbBIE OOJIOMKH
CKaJl B3JIeTeJIM B BO3/1yX U 00paTUIMCh B MeJIKuil rpaBuii. Eropa
BII€YATAJIO B OCTATKH OMOPHOM M1aThOpMBbl, CUCTEMbI cKaaH1-
pa 3allIMCh HEMTPEPHIBHBIM CUI'HAJIOM TPEBOTH, a Iiepe[] I1a3aMu
Pa3BepHYJICS KaCKaJl 30J0THIX M aJIbIX CUCTEMHBIX COOOINEHHUH,
3aKpbIBast 0030p.

[BHUMAHMUE! DkcnepumenTtanbHoe opyaue «I ekaToHxenp
v.0.9» MOJHOCTBIO pa3pyILIEHO. |

[[Tpuuuna: [IpeBbilieHue npeaena CTPyKTYPHOU MPOYHOCTH
Kpucrayuinyeckou pemietku (3 890% ot HoMMHANA), TEpMUYE-
CKasl aHHUTWJISILIMSL PEJIbCOBBIX HANPABJISIIONIUX. |

[Vpon nonb3oBarenio: Tornomen KuHeTHYeCKuMHU aemrdge-



pamu Ha 94.2%. Ocrtatounslii ypoH: 14 800 en. (Kputuueckuit
CTPECC MBIIIEYHOU TKaHH, OKOT' CETYATKU 2-U CTENIEHH — KOM-
NIEHCHPOBAHO HAaHOMAIIIMHAMM). |

[LIEJIb YHUYTOXEHA!]

[Cpaxen: «Aanrapansiii [lepcdoparop besgnbi: CermeHT
JleBnapana» (Knacc: Ocagurens Mupos, Yposens: 420).]

[Hanecen uuctblii kuHetnyeckuut ypos: 842 900 120 en. ]

[Kputnueckuii 3¢ dext: B3pbIB BHYyTpEHHETO peakTopa aHTH-
marepuu (+2 400 000 000 en. ypoHa no riomanm). |

[[Tonyueno onsira: 184 000 000 en.]

[KimaccoBblii ypoBeHb moBbillieH! Tekymmid ypoBeHb: 388
(Opyxeitnuk Kunetuku / Apxutektop Karacrtpod).]

[[TonydyeHo oukoB xapakTepuctuk: 50]

[[Tony4yeHo 04KOB npoekTrpoBanus: 12]

[HaBbik «YnpaBnenue CBepXBbICOKUMU DHEPrUsIMU» TOBBI-
1ieH 10 94 yposHs!]

[HaBbik «bannucruyeckuil Pacuer: Dxcrpemanbhble [uctan-
uu» goctur MakcumasbHoro panra (MACTEP)! ToctynHa 3Bo-
JIIOLIMSI HAaBBIKA. |

Erop Ta:xeno BbIIOXHYJ Yepe3 (PUIIbTPhl AbIXaTeIbHOW Mac-
K. Bo pTy CTOsT OTYET/IMBBIN MTPUBKYC 030Ha U Meau. [IpaBas
pYyKa, JepkaBlIasg pyKoATh ynpasieHus «IekatoHxenpa», Men-
KO JJpO’KaJa: CepBOMPHUBO/IBI OOYTIAIINChH, 2 HICKYCCTBEHHAS KOXKa
Ha TMpeAIJieube MpeBpaTuiach B CyXylo IeneabHyo Kopky. Ka-
JIMHAH COPOCHJT OCTAaTKX PACIUIABJIEHHOTO CITyCKOBOTO OJIOKa B
KHUTIAIIYI0 0a3aJIbTOBYIO JKMKY TTOJ HOTAMH.



— OnHOpPa30BbIi MYCOP, — XPUILIO TPOU3HEC OH B MTYCTOTY
pazbuToro 3adpana mieMa. — Tpu Hegenu padOTHI HaJl CILIa-
BOM... paJii OJJHOTO BBICTPEJIA HA COPOK KUJIOMETPOB.

OH nopHsICA, ONUpasCh HA YUEJNEBUIMA TUTAHOBBIM YIOP.
BHyTpruepenHoii HAHOKOMITBIOTEP Y€ BIIPHICKMBAI B KPOBb
00e300/MBaloIIee ¥ BOCCTAHABIMBAIOIINE CHIBOPOTKH CEJBMOTO
paHra. Panpl 3aTIruBaguch ¢ CyxuM HIUMEHUEM, BOJIOKHA OUO-
MOJIMMEPOB CTATMBAJIM TIOBPEKCHHBIE MBIIILIbI.

Kanuuun 3agpai roynosy.

B HeOecax, TaMm, rjie TOJBKO YTO UCTIAPUIICS COPOKAKUTIOMET-
POBBII MOHCTP, MEJIEHHO 3aKPy4YMBAJIaCh KOJIOCCAJIbHAS JIbIpa
B oO/nakax JUaMeTpoM He MeHee COTHU KujioMeTpoB. Ctparo-
chepa cBeTuIach SAOBUTHIM U3YMPYIHO-(PUOJIETOBBIM MOJISIP-
HBbIM CHSIHUEM — MOHU3UMPOBAHHBIN CJI€H OT HEUTPOHHOM WIJIbI
Y pacriaja aHTUBEIECTBa Bce enle (DOHUIT KECTKOW pajuallven.

Ho B3 Eropa 6bi1 yerpemuieH gasbiie. MUMO HOHU3UPO-
BaHHOTO ciiefa. MuMo BepXHUX cl10eB Me30cgepbl. 3a mpeaesibl
muHuu Kapmana.

Ero ontuyeckue MHTEpQEHCH Mepenui B PeKUM [TyOOKOro
CKaHMPOBAHMS OKOJIOIIAHETHOTO MPOCTPaHCTBa. PyHHBIN criek-
TpoMeTp «Apryc-IV» BKIIOUMI CUHTE3UPOBAHHYIO amleprypy,
COIOCTABJISASA TPABUTALMOHHBIE (DITYKTYAlUU U PAIMOYACTOTHBIE
BO3MYIIIEHUsT HA HU3KOU U BBICOKOW OPOUTAX CEKTOPA.

Kanunus 3amep. Cepaiie, ycuieHHOe OUO-peakTopoM, cliena-
JIO TSDKEJIBIN, TYJIKUI TOTUOK.

Ha takTndeckou cetke mHTepderica ogHa 3a Apyroy Havyaau



BCIIBIXUBATh KPOBABO-KPACHbBIE METKHU.

HecArtsb.

IIarpoecsr.

IIBectr COpoK.

To, 4YTO OH TOJIKO YTO YHUUTOXUJI LIEHOW CBOETO JIYYILIEro
MOOWJIBHOTO OpY/IHsi, ObLIO HE IITYPMOBBIM YIAPHBIM COE/IMHE-
HUEeM. DTo ObLT 1ake He pa3BeTUMK. DTO ObLUT YEPTOB 30H/I-7e-
ToHatop. [lepBuuHsblil Oyp, MpeAHA3HAYEHHBIN JIUIIb AJIs1 TOTO,
YTOOBI IPOOUTH TEPMOIMHAMMUECKOE OKHO B aTMocdepe U Mpo-
BEPUTH TUIOTHOCTh TUIAHETAPHOTO HIUTA.

Ha BbicOTe TpuanaTv MSITH THICAY CEMHCOT BOCBMHIECSATH
IECTU KUJIOMETPOB — B 30HE TeOCTAI[IOHAPHOI OpOUTHI — 3a-
BUCIa Apmaja.

YepHble, TeOMETPUIECKU Oe3yNpedHble MOHOMUTHI Be3aHBI.
Ocanounsie iatgopmsl kaacca «Oodemuck CyaHoro [Hs», mpo-
TSKEHHOCTBIO TI0 COPOK KMJIOMETPOB KaxkAass. OHY BUCENH B ITy-
CTOTEe, HE BXOJsl B T'PABUTALIMOHHBINA KOJIOZEL IUIAHEThI, PABHO-
JYIIHbIE K COMTPOTUBJICHUIO BO3AyXa, K MOTOHBIM YCJIOBUSIM U K
KaJIKUM HA3eMHBIM YKPETUICHUSIM.

Bokpyr HUX poUIMCh MUPHA[IbI TSIKEIIBIX KPENCEPOB MPUKPbI-
TS, (popMupyst chepUUEeCcKyIO SIETOHUPOBAHHYIO CUCTEMY I1e-
pexsara.

[CKAHUPOBAHUE OPBUTAJIBHOM TPVYIIIIMPOB-
KN...]

[Knacc yrpossr: TepmuHanbHbii (DKCTUHKIUS Onocgepsl). |

[®narmanckue equaunpl: 14 Ocamounsix LHutagenen ToMbl. |



[OrueBast motis: OpOUTaTbHBIE TUIA3MEHHBIE OOMOAPANPOB-
IIMKH, TPABUTAIIMOHHBIE MOJIOTHI Kjlacca « TeKTOHUK», JTyueBbie
KOIbsl HA KOTEPEHTHOM TEMHOU MaTepuH. |

[ducranimsa no 6mkaiimeit memam: 35 842 000 metpos. |

[[Inanazon a¢gdexkTrBHOrO OrHs mpoTuBHUKA: OpOuTaIbHAs
6ombOaparpoBKa BO3MOXHA uepe3 71 vac 14 MuHyT (3aBepiie-
HUE CUHXPOHMU3AIMU (Pa30BbIX Y3JIOB). ]

Tpuauarh MWECTb THICSY KUJIOMETPOB.

He copok nBa kuiiomerpa, Kak ceiuac, Korja lejb cama ma-
Jajia eMy B TIaCTh, TIO3BOJISIS CJIOKUTh CKOPOCTh €€ COOCTBEHHO-
IO CITyCKa CO CKOPOCTHIO BhICTpena. TpuanaTh mecTb MUUIMOHOB
METPOB BaKyyMa, paJuallMOHHbIX MOSICOB U, YTO CaMO€ XYyJLlIee
— COTHS$ KWUJIOMETPOB IIJIOTHOM, BSI3KOM, HACBIITIECHHOM BJIarou u
IBUIBIO aTMOCQEPBI MTPSAMO HaJ, FOJIOBOU.

Erop nocmotpes Ha CBOM IBIMSIIIIUECS JTaJJOHU.

Jlio6oe pyuHoe opykue, 1000l HOCUMBbI KOMILIEKC, AaXke ec-
JIM BJIUTh B HETO BCIO MaHy ero Tekymero 388-ro ypoBHs U 00-
BellaTh MU(PUUECKUMU apTedakTaMy APEBHUX TUTAHOB, 31€Ch
ObL1 OeccuiieH. PU3KKY HeNb3sl ObLIIO OOMaHYTh 3aKJIMHAHWEM
NIEPBOro Kpyra: TpeTuid 3akoH HbloTOHa He mpoIaeT Aep30CTy.
Ecnu ThI XO4elb OTIPaBUTh MOTYTOPATOHHYIO OOJIBAHKY Ha Te0-
CTAIIMIOHAPHYI0 OPOWTY C MOBEPXHOCTH IUIAHETH 32 CUMTAHHBIC
CEeKYH/Ibl, CHJIa MPOTUBOJECUCTBUS Pa30TpeT CTPesiKa B MallTeT
TOJILIMHOM B O/IUH aTOM BMECTE CO BCEU CKaJIOM, HA KOTOPOM OH
CTOMT.

— IlopraTrBHbBIE UTPYIIKU 3aKOHYUIUCH, — XOJIOIHO MPOU3-



Hec KanmuauH. — Bpewms nepexonuTh Ha KPYITHBIA KaJuop.

OH aKTMBUPOBAJI PaCIIMPEHHBIN MBICJICHHBIA HHTEP(pENC.

[AkTuBHMpoBaH pexuM: «Macrepckas AocomorHoro Opy-
JKEMHUKa». |

[Paznen: HxeHepHO-0a/UTMCTHYECKOe MOJICIMPOBaHUE. |

[doctynHo BeruncautesibHor MotHocTu: 4.8 IIFLOPS (Cun-
T€3 KMHETMYECKOrO pa3yMa U HaHOIIPOLIECCOPOB). ]

[lepen rnasamu pa3BepHy/cs OECKOHEUHbI BUPTYaJTbHBIN
YepTEKHBIN CTON. B BO31yXe, BHITECHSISI bIM U Fapb BbIKKEHHO-
IO YILEJbs, TOBUCIA TPEXMEPHBIE Toorpadpuieckue (popmysl,
JuarpamMMbl HalIpsiKEHUM U KUHEMATUUYECKUE CXEMBI.

Erop npuctynui k pacuery.

keksk

[NepBoii mepeMeHHOI B ypaBHEHHH Oblia cama atMocdepa.

BoNbIIMHCTBO MaroB 1 axe TEXHOJOITMYECKUX aIENTOB OLIM-
OOYHO MOJIarajau, YToO IJIaBHAsI CJIOKHOCTb CTPENbObl M0 OpOU-
TaJbHBIM LIeJIIM — 3TO paccrosinue. Mnuotel. PaccrosiHue B
KOCMOCE — 3TO BCETO JIMIIb BPeMs IOJIETa B CPEAE C HYJIEBBIM
COMPOTHBJICHUEM, TJIe CHAPS/1 COXPaHsIET CBOIO CKOPOCTh OECKO-
HEYHO JI0JIrO.

Hacrosiuii an Haxoouics B MEPBbIX BOCBMHIECSATH KHUIIO-
MeETpax.

[1noTHOCTH BO3[yXa y MOBEPXHOCTH IUIAHETHI COCTaBJIsLIa
1.225 kr/m. JIns runep3ByKOBOTO Tefa, JBMKYIIErocs Ha CKO-
POCTSIX BBIIIe IBaalaTH MaxoB, BO3/yX TepecraBajl ObITh ra-
30M. OH BeJt ce0s1 Kak Bsi3Kast HeHBIOTOHOBCKASI KUKOCTb, a TIPH



JaJIbHEHINIEM POCTE CKOPOCTH — KaK CIUIOITHASI KpUCTaJLTUe-
CKasl perieTka u3 OeToHa U CTaJIH.

Erop BbI3BaJI ypaBHEHHE M'MIPOAMHAMUYECKOTO TOPMOKEHU ST
U aOJISLAN:

$$F_d =\frac{1}{2} \cdot \rho(h) \cdot v*2 \cdot C_d \cdot
A$$

I'me $\rho(h)$ mamano mo 3sKcrmoHeHTE OGapoOMeTPUYECKOM
(bopmysbl, HO Ha HayaJIbHOM YYacTKe TPAaeKTOPUU CO3[aBaJlo
YyJOBUINHOE CONMpOTHBIeHUe. Eciy pa3orHare cHapsii y 3eM-
JIM J10 IEPBOM KOCMUYECKOM CKOpoCTH (7.9 KM/C), ynapHasi BOJI-
Ha pa3orpeeT MOrpaHUYHBIN CJIOU A0 IBAAIATH THICSY IPATYCOB.
CHapsis Maccoii B COTHIO KMJIOTPAMMOB ITPOCTO UCTIAPUTCSI, CTO-
pHT OT aTMOC(EpPHOM KaBUTAIIMH M PAIMAIIMIOHHOTO TETI00OMe-
Ha B HWXKHUX CJIOSIX CTpatocdepsl, He A0JIETeB Jake JO Me30ma-
y3bl.

— 3HauuT, OObIYHbIE OATUCTUYECKUE MTPODUIN OTHAJAIOT,
— naubilpl Eropa ¢ BUPTYaIbHON TOYHOCTHIO YEPTHII BEKTOPHI
B BO3/yXE, OTCEKasl TYMHKOBbIe BapuaHThl. — CHapsiji JOIKEH
OBbITH He MPOCTO TskebIM. OH NoKeH 00nagaTh K03 UIUeH-
TOM TONEPEYHOI HArpy3KHU, CTPEMSIIIIUMCS K IKCTPEMYMY.

OH 3aa1 reoMeTpuio Ooenpurnaca:

Ivna: 4.2 metpa.

Huametp cepaeunuka: Bcero 120 MIWITMMETPOB.

dopma: CBepxXKpUTHYECKasi CTPEJIOBUIHAS UIJIA C HYJIEBBIM
PagrycoM CKpYTJIeHUsI HOCOBOM YacTH, CHaOKEeHHAsi HAHOAIMa3-
HBIM aOJISIIIMOHHBIM YEXJIOM W aKTHUBHOM CHUCTEMOW BITPHICKA



JKUJIKOTO TeJvsl Yepe3 MUKPOIIOPHI [J1s1 OPraHU3allMH IIJIEHOUHO-
r'0 OXJIKACHUS.

Marepuan cepneunuka: KapOuj oOeIHEHHOTO HEUTPOHMS,
JIETUPOBAHHBIN IPOCTPAHCTBEHHBIMU PYHAMU TSKECTH IEBATOTO
Kpyra.

Macca 6oenpunaca B 60eBoM cHapsikeHur: poBHO 1 850 ku-
JIOTpaMMOB.

[T1oTHOCTH TAKOTO JPOTHKA ObLIA HACTOIBKO OE3yMHOM, UTO,
Oy/1yuu MOJIOKEHHBIM Ha OOBIYHBIN BEPCTaK, OH MPOIIIII ObI €ro,
npoown (PyHIAMEHT 3[aHUsI U YIIea B TyOb jmtocepbl Tom
COOCTBEHHBIM BECOM.

Tenepb — CKOPOCTb.

Yro6sl nopazuth Ocagounyio [luramens Ha BbicoTe 35 842
KWJIOMETPA, CHAPSIJT HEe MOT JIETETh YacaMu [0 TOMaHOBCKOM Tpa-
€KTOPHUH, CJIOBHO CTapas KOCMUUYECKasi pakeTa Ha XUMUYECKOM
TOIUIMBE. Y MPOTUBHUKA (PYHKIIMOHUPOBAIU CEHCOPHI OMKHE-
ro KocMoca u ¢a3oBble MHTEPLIENITOPbL. Bpems peakuuu cucrem
AKTUBHOM 3a1lIMThl be3/1Hbl HA TAKOM PACCTOSTHUM COCTABJISLIIO HE
Oosiee MeCTUIECATH CeKyH]I.

— IllecTbaecAT ceKyHJ Ha TPUALATH HIECTh ThICAY KWUJIOMET-
poB, — mipobopmoTan Erop, u B ero riazax BCIBIXHYJIU CyXue
U(pHI.

$$v_{avg} = \frac{S}{t} = \frac{35\,842\,000\text{ m}}
{60\text{ c}} \approx 597\,366\text{ wm/c} \approx
597.3\text{ km/c}$$

IlectbcoT KUIIOMETPOB B CeKyHay. Iloutu ase ThicAun Ma-



XOB. /IBe ecAThIX MPOLIEHTa OT CKOPOCTHU CBETA.

Ha Takoil CKOpOCTM KMHETHYECKasi SHEPrus JBYXTOHHOIO
CHapsiia Mepexonsia B KaTeropuio CyO-pesITUBUCTCKUX BeJU-
YUH:
$$E_k = \frac{m \cdot v"2}{2} = \frac{1850 \cdot
(600\,000)"2}{2} = 3.33 \times 107{14}\text{ Hx} =
333\text{ Tepamxoys!}$$

DTO paBHAJIOCh SKBUBAJIEHTY B3pbIBA BOCBMHIECATH KUIIO-
TOHH TpUHUTpOTONyosna. Ho He paccessHHOro BO BCE CTOPOHBI
OTHEHHBIM I1IAPOM, & CKOHLIEHTPUPOBAHHOIO B ISATHE KOHTAKTa
JMaMETPOM B JIBEHA/IIaTh CAHTUMETPOB. YUCTHIN, aOCOIOTHBIN
npo6oii. Hukakoe snepretrueckoe none besnHbl, HUKako# a-
30BbIi IIUT HE CYMEIOT paccesiTh MIIOTHOCTh MOTOKA KMHETHYE-
CKOM SHEPTUH, MPEBBIIAINTYIO MIETABATThl HA KBaPATHBI MUJI-
JIUMETP B MUKPOCEKYH/IHOM UHTEpBAJIE.

Ho 4to06bl pa3orHath IBYXTOHHBIA OOBEKT JO IIECTUCOT KU-
JIOMETPOB B CEKYH/Iy Y OBEPXHOCTH TUIAHETHI, TPEOOBAJIOCH pe-
IIUTh JIBE€ B3AaUMOMCKIIOYAIOIINE NHKEHEPHBIE 3a/1a4M:

[lepBas: CHapsig croput B atMocdepe 3a MepBbie MOITOPBI
MUJUIMCEKYH/IbI.

Bropas: Opyaue, criocoOHOe MpuaaTh TaKOe YCKOPEHHE,
pa3opBeT caMo cedsl JaBJICHUEM JIEKTPOMArHUTHOTO TIOJISI.

Erop npuntypuics. Ha ero iuiie nosiBuiiach X0Jl0aHasi, XUIIl-
Hasl yCMelIKa CO37Jatelisi, Iepe/i KOTOPbIM 3aKOHbl MUPO3JaHUs
3axXJIOMHYJIU JIBEPb, @ OH YK€ MPUMEpPHUBAJICSI BHIOUTH ee Tapa-
HOM.



— Ecim armocpepa Memmaer BbICTPEy... 3HAYMT, BHICTPEI
JOJIKEH YHUUTOXUTh arMocepy Ha CBOEM IyTH elle /10 TOoro,
KaK CHaps/i MOKUHET KaHaJl CTBOJIA.

KalMHUH OTKpbLI BKJIaJKy BCIOMOTaTeIbHBIX CUCTEM 1 HAYaJl
HaOpachIBaTh CXEMY:

«Omnepesxkaromum MIa3MEHHBIY JIa3ep YIbTPAKOPOTKOM HaKaJI-
KI».

[lepen BBIXOZIOM OCHOBHOI'O KMHETMYECKOIO MEHETpaTopa
CTBOJI Opy/vsl TEHEPUPYET TEPABATTHBIM ONTUYECKUI UMITYJIbC,
(opmupyrormii B BO3AYITHOM CTONOE HAJI OPYAUEM JTMHEHHBIN
ONTUYECKUI MPOOOI — (PUITAMEHT MPOTSKEHHOCTHIO B BOCEMb-
JecAT KWIoMeTpoB. CBEPXMOILHBIN J1a3ep MOHU3UPYET BO3AYX,
npeBpauias ero B IUa3My, a BTOPUYHbI MarHUTHBIA MMITYJIbC
pa3aBHUraeT MOHM3WPOBAHHBINA ra3 B CTOPOHBI, cO3/aBasi adCco-
JIOTHBIM BAKYYMHBIM BOJIHOBOJ] — «ITyCTOM KOPUAOP» MPSAMO O
I'PaHULBl TEPMOCQEPHI.

CHapsa noitger no yucromy Bakyymy. CorpoTuiieHUE BO3-
Ayxa: HOJb. AOMAIMS: HOJb. [loTepss KMHETHYECKOi SHEPruy Ha
TPEHUE B IUIOTHBIX c10sAX: MeHee 0.04%.

— AtMocdepHslil 6apbep cHAT, — 3adukcupoBan Erop. —
Tenepb — caM pasroH.

Kk

KanunuH BbiBen ypaBHeHus JIopeH1ia )15 371eKTpOMarHUTHO-
IO YCKOPUTEJIS PEJILCOBOTO THUIIA.

Cuna, peicTByOlasi HA METaeMblid CHapsih (apmarypy) B
KJIACCHYECKOM PEJIbCOTPOHE, OMPEAEIAIACH COOTHOILIEHUEM:



$$F =\frac{1}{2} \cdot L' \cdot 1"2$$

['ne $L.'$ — noroHHast ”HAYKTUBHOCTD PEJIbCOB, a $1$ — cua
TOKA, MPOTEKAIIIEro Yepe3 KOHTYP.

YroOsl pazorrath Maccy $m = 1850\text{ kr}$ no KoHeuHOM
ckopoctr $v = 600\text{ km/c}$, TpebGoBasOoCh MPeosoIeTh Mpe-
Je7T MEXaHMYECKOM TTPOYHOCTH MaTepualioB Ha yckopeHwue. Ec-
JI¥ JJTUHA CTBOJIA Oy/IeT HeIOCTaTOYHOM, YCKOPEHUE CBOOOHOTO
najaeHust $a$ BHyTpH KaHaia JOCTUTHET MULTHApAoB $g$, u jo-
OoM, Jaxe HEUTPOHHBIA CIUIaB, CIUTIOIIUTCS B OecpOpMEHHBIN
OJIMH TOJT IECTBUEM CHJT COOCTBEHHOW MHEPIINY.

MakcumaiibHOe JOMYCTUMOE YCKOPEHME ISl CTaOWIIN3UPO-
BaHHOTO HEUTPOHUS C PyHHBIM apMUPOBAHUEM COCTABJISLIO:

$$a_{max} \approx 6 \times 10"7\text{ wm/c}"2 \quad
(\approx 6\,000\,000\,2)$$

3Hasi MaKCUMaJIbHOE YCKOpPEeHHe W TpeOyeMylo CKOPOCTb,
Erop BbIUMCIIMIT MUHUMAITBHO HEOOXOIMMYIO JJTUHY Pa3TOHHOTO
Tpeka:

$$S = \frac{v*2}{2 \cdot a} = \frac{(600\,000)"2}{2 \cdot
6 \times 1077} =\frac{3.6 \times 10*{11}}{1.2 \times 1078} =
3\,000\text{ meTpon!}$$

Tpu kustomeTpa.

CTBOJN Opyaus TOJKEH MMETh [UIMHY He MEHee TPeX ThICSY
METPOB.

Hukakoe mmaccu, HHMKAaKOM KOJICCHBIA WA T'yCEHUYHBIN
MOHCT], HUKAKOM MapsIyid IpeJHOYT He CIOCOOHBI HECTH TPEeX-
KWJIOMETPOBBIN KECTKAN PEJIBCOBBIM TPAKT C HYJIEBOM MOIpeLll-



HOCTBIO Ha U3rud u Kpydyenue. OTKJIOHEHUE HAMPABJISIONIEH X0-
Ts1 ObI HA OJTMH MUK POH Ha TAKON CKOPOCTH MIPUBEJIET K TOMY, UTO
CHapsifl CPEeKeT CTEHKY KaHaja, U SHEPrusl BHICTPesa BHICBOOO-
JUTCS BHYTPH CTBOJIA, BbI3BAB JIOKAJIbHBIN SAEPHBIN KaTaKJIM3M.

Opyave He MOTJIO OBITh MOOITBHBIM.

OHO JOIKHO CTaTh YaCThIO IIJIAHETHI.

Erop pa3BepHy/ reojloruyeckyio KapTy TOPHOU Tpsiibl, IMO-
Cpeay KOTOPOW HaXOOWJIOCh pacTep3aHHoe yienbe. Ero B3msn
CKOJIb3HYJI IO pa3pe3am MOpPOfl.

[Muk «Kene3npi Knbik». [IpeBHUM IPaHUTHBIM MACCUB, yXO-
IS KOPHAMY B 0a3aJIbTOBYI0 MAHTUIHYIO TJTMTY HA TIIyOHHY
B COPOK KWJIOMETPOB. MOHOIMTHAS, CEUCMUYECKU HEMAs CTPYK-
Typa, CiocoOHasi BBIIEPKATh KOJIOCCAJIbHBIE BEKTOPHI HAIIPaB-
JICHHBIX TEKTOHUYECKUX HATPSKEHU.

— Ma1 He Oyaem cTpoutsh jader, — mporenTtan KamunuH,
Y €ro Hajiblibl 3aIUISICAIM O rolorpapuyeckord MOJENIU TOpbl,
BbIpE3asi U3 HEE BUPTYyaJIbHbIE KYCKUM MOPO/Ibl. — MBI peBpaTum
camy ropy B Jader.

OH 3aJ10:)K1J1 MapaMeTphl IaXThl:

BepTukaiipHblil HAKJIOHHBIM CTBOJI MO YITIOM 78 rpaiycoB
K TOPU30HTY — OINTUMAaJIbHBII a3UMYT J1JIs1 IlepexBara IMI0CKO-
CTU 9KBAaTOPUAILHON OPOUTHI, TIe pa3BopaurBasiuchk OcagouHbe
[MuTtagenu.

['myOuHa 3anoxeHus kazeHHou 4dactu: 2 400 mMeTpoB HUXe
YPOBHSI MOp#1, IPSIMO B TPAHUTHO-0a3aJIbTOBBIN KOPEHb TEKTO-
HUYECKOU TLTUATHI.



Beixop mynbHOTO cpesa: Ha BepiuuHe Muka, Ha otMeTke 3 600
METPOB HaJl ypOBHEM MOpHI.

OOm1as pacyeTHasi JIMHA HANpPaBJISIOLIErO KaHasa: pOBHO 6
000 meTpoB.

VBenuueHue AJIMHbBI pa3roHa J0 MIeCTH KUIOMETPOB CHAXKAJIO
MIUKOBYIO MIEPErPy3KY BABOE:

$$a = \frac{v*2}{2 \cdot S} = \frac{3.6 \times 10~ {11} }{2
\cdot 6000} = 3 \times 10" 7\text{ m/c}"2$$

STO JaBaJI0 KOJIOCCAIBHBIN 3aac CTPYKTYpPHON HAJEKHOCTU
JUIsl CHapsIJIa U TIO3BOJISIIO MHTETPUPOBATh B CEPACUHUK HE MPO-
cro OOJIBaHKY, a pa3AeisIoNlylocsl KacceTHyl0 OOeBYI0 4acTb C
cy0-6oenpunacaMy KUHETUYECKOTO CAMOHABE/IEHM 1.

Ho teneps BcTaBas 1i1aBHbINA BOIPOC, O KOTOPBIN pa30MBAIKChH
MEUThl BCEX MHKEHEPOB-APTUILJIEPUCTOB MPEABITYIINX IMOX.

DHeprus.

Hnst oqHOro 3auina TpeGoBaIOCh 3aKavyaTh B PA3TOHHBINA KOH-
Typ $333\text{ Tepamxoyisi}$ yncrori KNHETHUECKOW SHEPTUU.
C yueToM Hem30eKHBIX OMUYECKUX MOTEPh, TEMIOBOTO paccesi-
HUS U JIeKTpOMarHuTHOTO conpotusienus, KIT[ aydmux ru-
MIEP3BYKOBBIX YCKOpUTEJIel He npeBbiian 45%.

CrnepoBarelibHO, MOJTHASI eMKOCTh HAKOMUTENE! 1J1s OMUHOY-
HOT'O BBICTpEJIa JJONKHA COCTABJISAT:

$$E_{total} = \frac{E_k}{\eta} = \frac{333\text{ TIx}}
{0.45} \approx 740\text{ Tepamxoyneii! } $$

Bpewmsi pasroHa cHapsia B IECTUCEKYHHOM IIECTUKUIOMET-
POBOM KaHaJle COCTaBJIsLIO:



$$t = \frac{v}{a} = \Mfrac{600\,000}{3 \times 1077} =
0.02\text{ cexynapt (20 muucekynn!) } $$

Boinate 740 Tepapxoysei sHepruu 3a ABaALIATh MUJLIUCE-
KYH/]I 03HA4aJjIo, YTO MUKOBasi UMITYJIbCHASI MOIIIHOCTh SHEPrOCH-
CTeMBI OPY/IMsl B MOMEHT BBICTpeJia IOJKHA IOCTUTaTh:

$$P_{peak} = \frac{E_{total}}{t} = \frac{7.4 \times
10M{14 ]\text{  Hx}}{0.02\text{ «c}} = 3.7 \times
10M{16}\text{ Barr} = 37\text{ IletaBarr!}$$

Tpualath ceMb neTaBart. ITO MPEBBIIIATIO CYMMAapPHYIO MOII-
HOCTb BCEM 3eMHOU nuBriA3amu 10 [Ipopeisa be3nHel B coTHM
pa3. Hukakue TepMosiiepHble peakTOpbl, HUKAK1e HAKOIUTEIN
Ha KpUCTaJUlaX MaHbl CTAHJAPTHOTO THIIA HE BHIIEPXKAT TaKOW
TJIOTHOCTH TOKOOTIAYM Oe3 MTHOBEHHOTO IPEBPAIICHHS B TIIa3-
MEHHOE 00JIaKO.

[CUCTEMHOE ITPEAYIIPEXXJIEHUE!]

[Buumanue: MIHXeHepHBI KOHIIETIT TpeOyeT SHEPreTHIecKo-
ro kyacca: VII (ITnanerapusiii / Tekronnveckuit). |

[Mmerommecst pecypcebt 6asbl: Henocrarouno ([edpurmr mor-
HocTuU: 99.4%).]

[[Tpenyoxxenne CucTeMbl: YMEHBIIUTh Maccy Ooernpuraca
VIV CHU3UTh PACYETHYIO JAJIbHOCTh MOPaXeHUsl. |

— 3arknuck, — Opocun Erop Cucreme. — Hukakux KoM-
npomuccoB. Ecny 1iesb Ha reocraliioHape — OpyAue 10CTaHeT
reocTalfioHap.

OH 3a0710KMPOBaJI aBTOMATHUYECKHE MPeyPEKACHHS UHTEP-
(perica 1 akTHBHPOBAJI CBOU CKPBITHIE KJIACCOBBIE MOAU(PUKATO-



pbL:

[AkTHBUpOBaH TUTYN: «EpeTnk MexaHukm» .|

[AxTHBHpOBaH NaccuBHBIN HaBbIK: «CuHTE3 HecoBmecTrmo-
ro: Marus Pyn u KBantoBas ®uszuka». ]

KaymauH He coOupancsi CTpOUTh TPUIIMOHBI XUMHUYECKUX
6atapeii. OH OBEPHYJICS U TOCMOTPEN B TIIyOb YITIENbs, TIe U3
pasyioMa B 0azajbTe MOJHUMAJICS T'YCTOW CEpHBIN Map, nepeme-
IIAHHBIN C MyJIbCUPYIOIIMM MaJTUHOBBIM CBETOM.

Tam, Ha mTyOUMHE JBEHAIIATH KUJIOMETPOB, OMJIOCh Marma-
TUYECKOE CEp/lie pa3jioMa — €CTECTBEHHBIM Te€OTEPMAJIbHBIN
re0JMHAMO-KapMaH, HAaCBIIIIEHHBIN CBEPXKPUTUYECKOM TSKEJION
MaHO¥ ITyOMHHOTO I11acTa.

— 3ayeM reHepupoBaTh TOK T€HEpPATOPAMH, €CJIM ILJIAHETa
yke FeHEpUpYeT €ro 3a Hac?

B uepreske craliMOHApHOTO KOMILJIEKCA ITOSIBUJICS HOBBIN Y3€J1:

«MarHuTHbII reoTepMasIbHO-UHYKIIMOHHBIN KOJIOJEL».

Yerpipe CBEpXNMPOBOAAIMX Kalelsss U3 TUIep-aJaMaHTus C
PYHAMHM I'PAaBUTALIMOHHOIO 3aXBaTa OIyCKAIOTCS HEITOCPEICTBEH-
HO B paCIUIaBJIEHHOE JKEJIE30-HUKEJIEBOe PO IIaHeThl. KoH-
Typ NnpeoOpa3yeT KHHETUUYECKYI0 SHEPIUIO IBU)KEHUS TEKTOHU-
YECKMX IUIUT U KOHBEKTUBHBIX TIOTOKOB Marmbl B KOJIOCCAJIbHYIO
Pa3HOCTb NMOTEHIIUAJIOB.

Ho marma mepienHa. OHa JaeT MOCTOSTHHBIN, Oa30BbIA MPU-
TOK MOIIHOCTH, HO HE CIIOCOOHA Ha MeTaBaTTHbINA UMITYJIbC.

s xkomnpeccun 3Heprun Erop cripoekTpoBasl Kackaj
B3PbIBOMAarHUTHBIX reHeparopoB CaxapoBa Ha OCHOBE aHTHMa-



TepUH.

W Tyt B3aa OpykelHuKa ynal Ha Kparep, OCTaBIIAKCA OT
YHUUYTOXKEHHOTO UM COpOK ceKyHA Haszan «Ilepdoparopa bes-
JHBI».

Tam, B aMUIIEHTpe SAEPHOTO Teruia, Bee erne cnado MmyJbCcu-
poBaii oOnoMKkH. Tskenbie, He pa3pyIIUBIIAECS PU aHHUTH-
JIALIAY CETMEHTHI peakTOpHOU Oponu JieBuadaHa. TemHbie rpa-
BUTAIIMOHHbIE KaBEepPHbI, B KOTOPBIX Oe3/HAa yAepKUBasia HecTa-
OWJIbHBIE YaCTHUILIBI.

[O6Hapyxen wMarepuan: «CuHrynspHas pysa bes-
nHbl» (Knace: BoxxectBenHbIl / OnacHbIR). |

[O6HapyxeH y3en: «PparMeHT rpaBUTAIIMIOHHOTO TOPa aHTH-
BenecTBa» (LlemoctHocThb: 14%).]

— Bor u KoHzeHcaTopel, — ockanuicsa Erop. — Mul ckop-
MUM BHYTPEHHOCTH MEPTBOI'O TUTaHA OPYUIO, KOTOPOE COXKPET
ero OparbeB Ha OpoOUTe.

OH OBICTPO UHTETPUPOBAIT TPOEHHBIE KOMIIOHEHTHI B CXEMY:

Yetblpe KOJBLIEBBIX MATHUTHBIX HAKOIMUTENSI HA OCHOBE 3a-
XBAQYEHHbIX TPAaBUTAIIMOHHBIX JUH3 besnnbl. Ilpunnun peu-
CTBHMS1: HAKOIUIEHUE SHEPIUU HE B IEKTPUYECKOM I0JIE TUIIEK-
TPUKa, a B JIOKAJIbHOM MPOCTPAHCTBEHHOM KapMaHe, rJie BpeMs
3aMeJIJICHO B JIECATDH THICSY Pa3. DHEPrusi TEKTOHUYECKOIo pas3-
JIOMa 3aKa4MBaETCs Ty[da B TEYEHHE HECKOJbKUX YacoB, a 3aTEM,
IIPY IeaKTUBAIU YIEPKUBAIOIIEr0 PyHHOTO M0JIs1, COpachiBaeT-
Cs1 B PeJIbCOBBIM KOHTYP 3a T€ caMble ABALATh MUJUIMCEKYHI.

ILitoTHOCTB TTOTOKA: paccyuTaHa.



CTabuIbHOCTB TONS: B MpeJesiax JAOMYCTUMOIO OTKJIOHEHUS
(BeposATHOCTD paspbiBa ctBosia — 4.1%).

st Eropa deTbipe mpolieHTa pucKka ObLTA MPaKTUYECKH ra-
paHTuen Tpuymda.

keksk

Crnenyommn 3tart: apxuTeKTypa pejibCOBOrO KaHaja.

OObIYHBIN ABYXPEIbCOBBI YCKOPUTENb CTPajal OT (paTaib-
HOTo HeJjocTaTka: cuiibl JIopeH1a, pa3roHsIolye cHaps/ Blepe],
C TOYHO TAaKOM K€ MOIIBIO PACIIMPAIN PEJIbChl B CTOPOHBI. [Ipn
TOKax B COTHM MWJIJIMOHOB amIlep MAarHUTHOE JIaBJIE€HHE MEX-
1y HanpapJsoUMMUA TPEBBICUT MWUTMOHBI aTMocdep. Pesbebl
IPOCTO OTOPBET OT KPEIUIEHU! U BBIILIIOHET U3 CTBOJIA paHblle
CHapsia.

Erop 3amoxuy peBOMOLMOHHYIO cxeMy: «CHMMeTpUYHBII
BOCBMUITOJTIOCHBIN KOAKCHUAJIbHbII PETbCOTPOH C pacrpe/ielieH-
HbIM MarHUTHBIM KJIMHOM».

Bocemb Hampapnsiomuyx u3 cruiaBa mudpuia, rpagpeHOBbIX
HAHOTPYOOK M MOHOKPHCTAJUIMYECKOTO TAHTaJa, PACIIOIOKEH-
HBIX Pa/IMaJIbHO BHYTPU TPEXCJIOMHOTO T'PaHUTHOTrO Jiemrdepa.
CHapsiJ CKOJIb3UT HE I10 MPSIMOMY KOHTaKTy — OH JIETUT BHYT-
pY 3aMKHYTOIO MarHUTHOTO KOKOHA, IGHTPUPYSICh BCTPEUHBIMU
HOJISIMM IIPOTUBOIIOJIOKHBIX PEbCOB. TpeHre 0 HanpapJisoye
CHMKaeTCsl IPAKTUYECKH JI0 HYJIs1: CHapsi/ TIOJIBEIIIEH B BaKyyMe
MarHMTHOW MOJYIIKOW MOIIHOCTBIO B TpucTa Tecia.

CrBON opyausi pa30duBajCs Ha TPUCTA ABTOHOMHBIX CEKLIUMA
YCKOpEHHUS.



Kaxgas cexuysi BKJIIOYQJIaCh HE3aBUCUMO, TOYHO B TOT MO-
MEHT, KOI/la XBOCTOBOE OIEPEHUE CHaps/1a MepeceKaso OnTuye-
CKMI1 JaTYMK ee Bxona. BoiHa Geryiero MarHUTHOTO TOJIsL Ha-
pacTajna no3aau ApoTUKa, OYKBaJbHO BBIAABIIMBAS €r0 BIIEPE,
KaK Karulio Maclia U3 CXKaThIX MajblEB, UCKIOYAsi Mapa3uTHOE
TOPMOKEHHE U 0OpPaTHYI0 MHAYKIIMOHHYIO TSTY.

Kanuuun no6aBui (prHAIbHBIA IITPUX: TYJIbHBINA CpPE3.

Ha Beicore 3 600 mMeTpoB, Ha BEpILIMHE CPEe3aHHOIO IHUKa,
CTBOJI 3aKAHYMBAJICI MACCUBHOU CUCTEMOU TUHAMHYECKOH IBa-
Kyallly ra3oB U MIa3MeHHbIMU Juapparmamu. [Tockonbky cTBOI
BHYTPH JIOJDKEH TOAJCPKUBATHCA B COCTOSTHMU TTyOOKOTrO Ba-
kyyma ($107{-7}$ Topp), BBIXOTHOE OTBEPCTHE HE MOIJIO OBITh
OTKPBHITO MOCTOsIHHO. Ero 3akpbiBana TpexcryneHyarasi CUCTe-
Ma 3JIEKTPOMAarHUTHBIX INTOPOK, Pa3MbIKAIOIIMXCS BCETO 3a MATh
MUKPOCEKYH/I IO BbUIETa CHapsiia 1 MTHOBEHHO 3allleJIKUBAIO-
HIUXCs1 OOPAaTHO, YTOOBI B KaHAJ HE XJIBIHYJI BO3IYX.

Erop oTkuHyJjcst Ha3al B BUPTYaJIbHOM MPOCTPAHCTBE UepTe-
xa.

[epen HUM Bpalanach KojoccajibHasi, IUKJIONUYEcKas cxe-
Ma.

Opyaue He BHIIISIEINO KaK MYIIKA B IPUBBIYHOM NOHUMaHUU
YesioBeKa. DTO ObLT TPaHAMO3HBIN WHKEHEPHBIA XpaM KHHETH-
YEeCKOU SIpOCTH, BXKUBJIEHHBIN B TJIOTH MaHeThl. [opa «Kenes-
HbII KiibIk» MpeBpaniaiach B FTMTAHTCKUIM HIECTUT PAaHHbBI MOHO-
JIUT, OTUIETEHHBIN THICSTYAMU KUJIOMETPOB CUJIOBBIX IIMH, OXJIa-
KJAIOIIMX KOHTYPOB Ha jKMJKOM BOJOPOJIE U PYHHBIX KaHAJIOB



TOJIIMHON B Y€JIOBEYECKUIl KOpITYyC.

B unTepence 3amepuana 3010Tas IUIAIKA FeHepalyuu Mpo-
eKTa.

[ITPOEKT 3ABEPIIIEH. ]

[ Tun coopy:xenusi: CBepXTsKeblid CTALIMOHAPHBIN IJIaHETap-
HBII PETCOBBIA YCKOPUTEIb MepexBaTa rIyOOKOro KocMoca. |

[KnaccudukaimonHoe HammeHoBaHue: «YJIbPTMUMA PA-
TUO: PEJIbCOTPOH CYIHOI'O JHA — OBBEKT "TEP-
PA-1"».]

[O6mias mHa pasronHoro TpakTa: 6 000 MeTpos. |

[Kam6p: 120 MM (ogkanmOepHBIil ONepeHHbll KMHETHYe-
CKUI TPOOONHUK). |

[Macca opyIuiiHOro KOMILIEKCa cO BceMU (pyHIaMeHTamu: 42
000 000 ToHH MOPOABI U KOMIIO3UTHBIX MaTEpPUAJIOB. |

[HauanpHast ckopocts cHapsaa: 600 000 m/c (Mach 1 764).]

[PacueTHas nynbHas kuHeTuueckas sHeprus: 333 Tepaaxo-
v |

[Teopetnyeckas nanbHOCTh 3dexktruBHOro orusa: 150 000
KUJIOMETPOB. |

[Bpemsi mnepesapsiku TpU  KCHOJIB30BAaHUM TeO0TepMallb-
HO-TEKTOHMYECKOIO UCTOYHMKA: 42 MUHYTHI.

[TPEBYEMbIE PECYPCHI JIs1 CTPOUTEJIbCTBA:]

1. Mugppun Beiciient ounctk — 14 000 ToHH.

2. I'pacpen Boicoko moTHOCTU (OpoHeBo# Juct) — 82 000
TOHH.

3. OGemHEeHHBIT KapOu 1 HEUTPOHUS (111 PETbCOBBIX BCTABOK



IOyJIbHOTO y371a) — 350 TOHH.

4. Anpa be3nnsl panra «Bnagpsika» (AJ1s1 CUIOBBIX JIMH3) — 4
enuaUNpI (1 omydeHa, 3 Tpedyercst HOOBITH).

5. Pabouas cuna / nxenepHsie aromatonsl — 12 000 equ-
HUILl 4-r0 KJacca.

[PACYETHOE BPEM{ BO3BEJEHWA CTAHJAPTHDI-
MU METOJJAMMU: 14 JIET, 8 MECALIEB. ]

Erop cyxo ycmexnyincs. [IpaBas pyka, yxke NHOKpbIBIIASACS HO-
BOM 71aCTUYHON KOXEH, CKalach B CTAJIbHOM KYJIaK.

— YerplpHaauare jer? Y HAc €CTb POBHO CEMBAECAT OAUH
yac.

OH BbI3BaJI TAHEJb CBOMX KJIACCOBBIX CIIOCOOHOCTEN Briciie-
ro OpyxelH1Ka 1 Ha)XaJl Ha MEPLIAIOIIYI0 PYHY AECATOrO PaHra,
KoTOpylo Oeper co BpemeH ocansl Lutagenn Hynesoro Mupa:

[AkTHBUpOBaTh HaBbIK: «TekToHMuYeckass TpaHcMyTtanus:
Bons Apxutektopa»?]

[Pacxon: 100% 3anaca MaHbl, aKTUBAIMS aBAPUIHBIX OUO-pe-
AKTOPOB, TIEPEBOJI BCETO JIOKAJILHOTO CyOCTpaTa B COCTOSTHUE Te-
KYyYero KOHCTPYKTA. |

KanunuH omyctun B3 B yuienabe. BHu3y, B pazinomax rpa-
HUTA, MJIABUJICSI KAMEHb, a HaJ| TOJIOBOM, Ha BbICOTE TPUILATH
IIECTU THICSY KWJIOMETPOB, BpalAJIUCh O€3)KaTIOCTHBIE MOHOJIH-
Thl UyKUX [IUBUJIM3ALIMA, TOTOBSICh CTEPETh ITOT MUP B KOCMU-
YECKYIO IbLIb.

OHu 1ymMaiu, 4To roCrlojCTBYIOT Ha OpOUTE, TOTOMY UTO Ipa-
BUTAITMOHHBINA KOJIOZIEI] 3aIUINAET UX OT MPUMUTHBHBIX a00pH-



I'€HOB C UX CTpeJiaMi, MEYaMu U MOPOXOBBIMU IMTYIITKAMHU.

Onu 3a0bUTH TJIABHBIN 3aKOH BCEJIEHHOM.

Macca, yMHO)XEHHasi Ha KBaJpaT CKOPOCTH, HE 3HaeT Tola-
bl

— Haunem 6ypenue, — npousnec Erop KanuauH, u BoH3MI
o0e JIaJIOHU B paCKaJICHHBIN TPAHUT y CBOUX HOT.

['opa conpornynace. 3emiist B3peBea, IOBUHYSCh BOJIE Yeslo-
BeKa, PEelIMBILEro OpOCUTh BHI30B HeOecaM Py MOMOIIM YUCTOM
MaTeMaTUKU U KUHETUYECKOU ApOCTU. TeKTOHMYEeCKUI MOHOJIAT
HavaJl IepecTpanBaThCsi, 00pa3ysl MepBbie METPHI MECTUTHICTIE-
METPOBOTO KepJia, HalleJICHHOTO MPSIMO B XONIOHOe cepaue bes-
JHBI.

I'nasa 3. Ilouck Boasgpamosoit AKuuabl

[Buumanue! HaBbik «Tekronnyeckas Tpancmyranmsi: Bosst
ApXUTEKTOpa» NEpeBeeH B KBA3UaBTOHOMHBIM PEXUM LIUKJIH-
YEeCKOro 3arntyoneHusl. |

[[Tporpecc popmupoBanus pasronHou maxtsel: 1.8% (108 / 6
000 metpos).]

[TepmonuHamuyeckasi CTaOMIBHOCTh CTBOJIOBOIO KaHaJja:
94.2%.]

[Ocrarounsii pezeps MaHbl: 4.1% (Kpurtnueckuit ypoBeHb). |

[buo-peakTopsl sk30ckeneTa: Ileperpyska 18%. AxktuBupo-
BaH PEXUM SKCTPEHHOIO pacceMBaHus Terua. |

[Bpemst 10 BBIXOa OpOMTAIbHOM apMajibl Biagbik be3aHpr Ha
pacyeTHYI0 TPAEKTOPHIO IKcTepMHHaTyca: 70 yacoB 38 MUHYT. |



Erop ¢ mmrneHrieM BbIIEpHYJT MPEAIUIEYbsl U3 KUIISIIEro Oa-
3apTa. HaHokoMmo3uTHast TkaHb KomOuHe30Ha «Ctpax Bakyy-
Ma» TJ1eIa, a Mo KpasiM TUTAHOBBIX HApy4Yel CTeKaJu KarlIy 111j1a-
ka. OO0 KeHHasl KoXka Ha MaJibliax yxke CTArMBajach onaronaps
CTUMYJISITOpPAM BOCBMOTO TIOKOJIEHUsI, HO B BHCKaX HETPEPHIBHO
MyJbCHUPOBaJa Tymasi, pacKajieHHas1 O0JIb — IIeHa eIMHOBPEMEH-
HOro copoca Bcero pesepByapa MepBOPOJHOIl MaHbl B TBEPIYIO
TEKTOHUYECKYIO TIOPOLTY.

[Mepen HuM pa3Bep3ach UiealibHAs YepHasl MacTh AUAMET-
POM POBHO ABEHAALATh METPOB. JKepiio maxThl yXOAUJIO BEPTH-
KaJbHO BHU3, BO ThMY, OTKY/a C T'YJIKUM Pe30HaHCOM OWJI CTONO
packajeHHoro nodena Bo3ayxa. BHyTpy 3TON HUIMHIPUYECKOM
6e3/1HbI 0a3JIBT U TPAHUT TOJ] BO3JEUCTBUEM CHCTEMHOTO HABbI-
Ka TPAaHCMYTUPOBAJIUCh B CBEPXIUIOTHYIO CTEKJIOBUJIHYIO Kepa-
MUKY, apMUPOBaHHYI0 KpeMHUEBbIMHU Tionumepamu. CtBoin Oy-
JyIIEro opyausi oOperan reoMeTpuio, HO MOKa OH ObUT JIMIIb My-
cToii oot TpyOou. ClienbiM KOOALIEM.

Erop cIutioHys1 BA3KYIO CIIIOHY ¢ METAJLIMYECKUM IPUBKYCOM
Y aKTUBUPOBAJI IoOJIOrpauyecKyio NpoeKHo OaJTUCTUYECKOTO
MOJIYJISL.

— Ilymika 6e3 cHapsiia — 3TO MPOCTO OeccMbICIeHHas OpaT-
CKasl MOTWJIa JJIsl pecypcoB, — IPOU3HEC OH BCIYX, XPUIUIO U
cyxo. Berep Ha nuke [Tupamuapt CmepTy MOAXBATUI €T0 CJIOBA
Y YHEC B CTOPOHY KHITSIIErO CEPHOTO TOPU3OHTA.

[lepen razamMu pa3BepHYJCS KacKaj YpPaBHEHUI BHEIIHEN
OAJUTMCTUKH, TTOJICBEYCHHBIN aJIbIMU TTPETYTPEkK TA0IIIMI Map-



kepamu CHctemsl:

[PACUET [TAPAMETPOB ITOPAKAIOIIEI'O 9JIEMEH-
TA JIsA OPBUTAJIBHOI'O ITEPEXBATA:]

- duncranmus go nemm: 36 000 — 150 000 km.

- HeoOxoaumas HauasibHasi ckopocTth cHapsiia ($V_0$): 112
km/c (0.00037 c).

- Ieperpy3ka B kaHasie crona: $4.2 \times 10763 G.

- Temneparypa B MOrpaHUYHOM CJIO€ IUIA3MEHHOIO (hakesa:
28 500 K.

- JlnHaMuyeckoe AaBJieHUE Ha TOJIOBHYIO YacTh IIPU BBIXOIE
u3 armocdepst: 890 I'Tla.

[BAKJIIOYEHUE CUCTEMBDI:]

«Mcnonp30BaHre CTaHAAPTHBIX CIUIABOB Keje3a, Mudpuia
quCTOTH HIKE 99.9% nm 00eTHEHHOTO ypaHa MPUBEIET K TH/I-
POIMHAMUYECKOMY pacriajly v MOJHOM a0MsuK CHapsAa Ha JU-
craHuuu MeHee 400 KM OT NMOBEPXHOCTH ILIaHeThl. Tpelyercs
MOHOJIUTHBIN CEPIEUHUK CO CTPYKTYPOUN CHUHTYJISIPHOM IJIOTHO-
CTU ¥ Temneparypoii cyonmumarmu He Hike 5 400 K».

— MHe Hyx)eH Bosbppam, — noasToxuI Erop, cmaxuBas
pacuetbl. — He TOT phIXJIblii XJ1aM, KOTOPBIN 9TU AUKAPU Ha PaB-
HMHAaX KOMAloT KMPKAMH, a PEIMKTOBBII BOMb(PAMUT TITyOUH-
HOro 1uiacra. ToT, YTO BapuJICs MO AaBJI€HUEM B MOJIMWIIMOHA
arMocgep NpsIMO Ha T'PaHUIEe C MAHTUIHBIM TUTIOMOM.

OH nepekJIIounI1 peskiM BU30pa Ha reo-cKaHep IIyOOKOro 3a-
neranusi. CHHUI JIyd TPOYEPTUIT CETKY CKBO3b T'OPHBIN XpeoerT,
npoOMBasi TIACTHI 0a3abTa, KUMOEPIUTOBbIE TPYOKH U IPEBHUE



paziomsl 3moxu Jlo-Karactpodpwi.

Ha ryOune ogMHHAAIATA KUJIOMETPOB CKaHep 3ahUKCHUpPO-
BaJI aHOMaynioo. OrpoMHbIN 6arpoBO-30JI0TOM CTyCTOK TUIOTHO-
CTU, OKPYKEHHBIW PaJUAllMOHHBIMHU TOJISIMU U Y3J71aMU I'PaBUTA-
IIMOHHOT'O CKaTHsl.

[OGHapyxeHa pynHas xuia: «YepHolii Bombgpamur bes-
nHbl / 3oTorm W-184+».]

[[Tpubnu3utenbHbi 00beM chiporo KoHueHTpata: 340 000
TOHH. |

[JTokaums: [axtHblid ropu3oHT «Taprap-Cemb». briBas aB-
TOHOMHas TOpHO-00oTraTuTebHas aktopus [peBHux.]

[Ctaryc 30HBI: DKCTpeMaibHasi TEKTOHMUYECKash HeCTaOUJIb-
HOCTb. YPOBEHb OMOOrMYECKOU / KOHCTPYKTHBHOM YTpO3bL: S-
pasr. ]

[[ocnonctBytomas nomnynsius: TektoHnueckue Kamuerpbl-
3bl beszanbl (YpoBenb 180+), JIutocdepubie Dnementanu Mar-
MBI |

— Taprap-Cemb, — KanmauH ckpuBmI TyObl B TOIOOWH
yIBIOKH. — 3HauuT, 3a0poieHHble mronbHu [lepBoit Dmoxu.
[TpexpacHo. JIugThl, KOHEYHO ke, He PadoTaIoT.

OH nogomien K Kpaio TEXHUYECKOTO KOJIOALA, CITYKUBIIETO
JPEHaXHOUN CHCTeMOU cTaporo (hopriocTa, v MIEIKHYJ TyMOie-
POM Ha JIEBOM HallJIeUHUKeE.

— BbI30B MOOMIBHOTO MHKeHepHOro apaHrapaa. Cekius
«epbep», mogabem.

W3-3a rpaHUTHBIX HABAJIOB C TSKEJIBIM TMAPABINYECKUM Yp-



YaHUEM BBINOJI3IM YEThlpe aBTOMATOHA YETBEPTOro Kjacca —
mogenn «Kpor-IV». IlpuzemMucTteie, MOKpHITHIE CAHTUMETPOBBI-
MU IUIaCTUHAMM 3aKaJ€HHOTO TUTaHa, OHU MepeJBUTaIuCh Ha
HIMPOKUX YETHIPEXPSAAHBIX TYCEHUIIAX C MOOEAUTOBBIMU I'PYHTO-
3auenaMu. BMecto MaHUMYJISITOPOB UX MEPeIHUE IAPHUPHI HEC-
7 ajMasHble OypoBble KOPOHKHM YIbTPa3BYKOBOTO APOOTIEHMS
Y CMapeHHble KWHETUYECKUE MPecchl. 3a HUMU, MepLast XOJIOA-
HBIMU (pOTOpEIeNITOpaMu, OECIIIYMHO JIETEJIU TPU PEKOH-JPOHA
«Imens-M», cTabUIM3UpyIoIre CBoe MOJIOKEeHUe MUKPO-COTI-
JIAMHM CXKaToro a3oTa.

— Canymare nportokois, — ckomangosai Erop, nocraBas us
HaOeIpeHHON KOOy bl TSKEJIbI KUHETUYECKUI PEBOJIbBED JIBE-
HAIATOro Kajauopa ¢ KaTylKaMi MarHUTHOW JIOBOIKH BJIOJb
IPaHEHbIX CTBOJIOB. — 3ajaya: NOIrpyKEHUE Ha OJUHHAALIATDH
THICSTY METPOB. 3aYKMCTKA TOPU30HTA 320051 OT KPEMHHUEBOH hay-
Hbl. Pa3BepThiBaHuE MOJIEKY/ISIPHOTO IPOOUTESI U MTOJIEBOTO Ce-
naparopa. PacueTHoe Bpems Ha onepanuio J0ObIYH: YeThIpe Ya-
ca. Eci He ynoxumcest — CTpeNsTh M0 OPOMTAIBHBIM [TUTA Ie-
asm OyJeT HeYeM, M BCe Mbl IPEBPATUMCS B 3aCTEKJIOBAaHHYIO
paBHUHY. Briepen.

KanuHuH mardyn B BEpTUKAJIbHBIN POBAJT IIAXTHI.

['paBuTanMsl AepHy/Ia €ro Tejao BHU3, LUBBIPSAS B PEBYIIYIO
BO3yNIHYI0 TpyOy. CKOpOCTh MaJeHus1 MTHOBEHHO MOJICKOYH-
na: 40... 80... 150 kuiomerpoB B yac. CTeHbl IpeBHEN TEXHU-
YECKOH IIaXThl, CIOKEHHbIE U3 MOTPECKABIIUXCS METaJUTOB U
PKaBbIX CUJIOBBIX KaOesel TONIMHON ¢ BEKOBOE JIEPEBO, MEIlb-



KaJIu Mepe] I1a3aMy CMa3aHHBIMU MOJIOCAMHU.

Ha BbIcOTE cCeMHCOT METPOB OT MEPBOIO MEPEXOAHOTO 1LTI03a
Erop akTMBUpOBa KWHETUYECKUE CTAOMIM3ATOPhI KOCTIOMA.

[AkTBUpOBaH HaBbK: «BektopHoe [Iamenue: HyneBas
Nuepuus». ]

[Pacxon BeiHOCMBOCTH: 120 enuHULl B CEKYHAY. ]

HeBuauMeblii UMITYJIbC YAApUI HABCTPEUY BCTPEYHOMY IOTO-
Ky. Bo3ayx moa mojomniBaMu ero MarHMTHBIX OOTHHOK YILIOT-
HWICSA A0 COCTOSIHUSI PE3UHbI, IJIyXO B3BBIB YIAPHOU BOJIHOW.
CkopocTh pyxHyJia € IByXCOT KMJIOMETPOB B Yac J0 HyJsl 3a Jie-
CATYIO JIOJTIO CEKYH/Ibl. BHYTpeHHUe OpraHbl CKajio eperpy3Kou,
HO YKpEIUIEHHbIA HAaHOMAaTpUIIAMU CKeJIeT BbiAepkasl 06e3 Xpy-
cra.

Erop mMsrko omnycruics Ha METaJIMYECKYIO I1aT¢dopMy ILTIO-
30BOM KaMepbl YPoBH# 3. Uepes Tpu CEKYHAbI PAIOM C TSKEIbIM
I'yJIOM MPU3EMJIWIMCh ABTOMATOHBI, TIOTaCUB MaJIeHUe MOPOXO-
BBIMHU TOPMO3HBIMU 3apsiITaMH U BOH3UB Oyp-OIOpPbI B CTAJIBHON
HACTUJL.

Bo3nyx 31ech ObUl COBCEM APYIUM — TSIKENbIM, CIIEPTHIM,
MIPONIUTAHHBIM NIAPAMU CEPOBOIOPOJA, FOPSYEro Macja U e1KO!
MUHEpaJIbHOU MbUIH. TeMreparypa OKpyXkarollell cpebl: II0cC
nATeaecAr asa no Llenbcuio. [laBnenue: 1Be ¢ NOJIOBUHOW aTMO-
cpepsl.

— JIpoHbl, MoACBeTKa M KapTorpadupoBaHue, — OpOCUI
Erop, menknyB 6apabaHoM peBosibBepa. B siueiikax TyckJio 3a-
MepLaJIi 3a4apOBaHHbIE CEPIEUHUKH C CEPAEYHUKOM U3 I'paBU-



TAlMIOHHOW MEJIN.

«IImenn» pBaHy/IM BOepes MO IJITaBHOMY IITOJIbHEBOMY TOH-
HEJTI0, 3aJIUBasl APEBHUE CBO/IbI MEPTBEHHBIM O€JIbIM CBETOM CBe-
TOAMOJHBIX ITPOKEKTOPOB MOIIIHOCTBIO B CTO THICSAY JIIOMEH.

[ronbust Taprap-Cemb Korpa-to ObUla TUTAHUYECKUM WH-
JKEeHEpHbIM coopyxeHrueM. CBOJIbI BHICOTOU B JIBaIaTh METPOB
MOANMUPATUCH APKAMU U3 KOBAHOTO PaJIMOAKTUBHOIO UyryHa, Ha
KOTOPBIX JI0 CHX TOp BHUCENM 0OOpBaHHbIE 11ETTM MOHOPEIbCOB.
[lo 3TMM MOHOpEebCaM THICSUM JIET Ha3a]l aBTOMAaTUUECKUE Ba-
TOHETKY BBIBO3WJIN MIUIMOHBI TOHH ITOPOBI TSI OPOUTATBHBIX
Bep(er UMIepUH, Yb€ UM JABHBIM-JABHO CTEPJIOCh U3 CUCTEM-
HBIX 0a3 JAHHBIX.

Tenepb e 3TU CTeHbl MOPOCH Ipy3aMu MepLAoIIMX (pUo-
JIETOBBIX KPUCTALJIOB — KPUCTAJUIM30BAHHOU KPOBbIO Be3aHbI.
OHa my/ibcrpoBaa, CIIOBHO IMOJ] KAMEHHON KOPOW TOPbI OUJIOCh
OTrPOMHOE YyJOBUIITHOE CEPILIE.

[Buumanue! 3apukcupoBaHO CEICMUUYECKOE BO3MYIIIEHUE 110
(pponTy nBUKEHUA. |

[AKycThueckasi CUrHaTypa: MHOKECTBEHHbIE TOJIBMIKHBIE
0O0BEKThI BHICOKOM TUIOTHOCTH. |

[Knaccudukanms: Kamennsie 3emiepon be3aHbl, 3UTHBIE
ocoon. |

[ductanims: 450 metpos... 380 meTpos... 210 meTpoB!]

TonHess B3aporay. C noToska nocklnaauch TOHHbI MEJIKOU
KaMEeHHOM KpOIIKY. VI3 G0KOBBIX CEPBUCHBIX TPYO M BEHTUIISIIH-
OHHBIX JIIOKOB C OTBPATUTEIbHBIM CKPEKETOM, HAIOMUHAIOIIUM



TpeHHe T'PAaHUTHBIX KEPHOBOB, HAYAIM BHIBAJIMBATHCS TBAPH.

OHM HaNIOMUHAJIM YYIOBUIIIHBIX MHOTOHOXKEK, HO CJIOKEHHbIX
IIeJTMKOM U3 YIJIOBAaThIX KyCKOB Oa3aJibTa M YepHOTro 0OCHIMaHa,
CHasTHHBIX MEXIy coOOM rycToi 6arpoBoii MarmMoi. J{mmHoi ot
IIECTU /IO JIEBSATH METPOB, C CErMEHTUPOBAHHBIMU YETIOCTSIMU
U3 KPHUCTAJIOB KapOOPYyH/1a, CIOCOOHBIMHU MEPEKYCHIBATH OpPOHE-
BbI€ TUTMTHI TAHKOB, OHM HECJIMICh BIepe] Ha IecATKax 3a3yOpeH-
HBIX KaMeHHbIX Jan. Mx ¢aceTouHble 171a3a U3 YiCTOro KBapia
TOPEJIU TOJIOJHBIM OarpOBBIM OTHEM.

[Kamuerpsi3-Paspymmrens. Yposens 184.]

[OcobenHocTr: IMMyHHTET K TEIJIOBOMY U XUMHUYECKOMY
ypony. EctecrBennast 6ponsi: 8 900 eaunutl. CKJIOHHOCTH K JpO-
OSIIIIUM KUHETUYECKUM aTakam. |

— He toT npoTUBHUK, HA KOTOPOTO CTOMT TPATUTh MaHy, —
XOJIOIHO KOHcTaTupoBai Erop. — Yucras HbIOTOHOBCKast Mexa-
HUKa PelIuT BOIpoc ObIcTpee.

OH MNOIHST JIEBYI0 PYKY, BCTPOCHHBIN B MEPYaTKy TaKTUYe-
CKH UHTEP(ENC MUTHYIT 3€JIEHBIM:

— «Kpotb», oboponuTenbHOe Kape! YaapHsie Oypbl HA Mak-
CHMAaJIbHYIO YacTOTy pe3oHaHca. [lepxarb nepumerp!

YeTbIpe MHKEHEPHBIX aBTOMATOHA C JISI3TOM CLETHIINCH O0p-
TaMH, OIYCTUB B MOPOJY M'MIpaBIMUYECKUe COIHUKU. VX anmas-
HbIe (Ppe3bl PACKPYTUIIUCH O OETIeHBIX ABAALIATH THICSY 000pO-
TOB B MUHYTY, UCITyCKasi TOHKHI YJIbTPa3BYKOBOM BOM, OT KOTO-
POro KPOIIWJICS TPAHUT TI0]] HOTAMHU.

[epBas TBapb npeojosea NocjaeJHUe MATHAECAT METPOB 32



HOJITOPBI CEKYH[IbI, PA3UHYB YCAXEHHYIO KBAPIEBHIMU IIUTIAMUA
NaCTh, TOTOBSICh NIEPEMOJIOTh TIEPEJHEr0 POOOTa B METAILTIONIOM.

Erop naxe He Mmopruy:1. [IpaBasi pyka B3METHYJ1aCh.

*BAM!*

BricTpen KpynmHOKanMOEpHOrOo KWHETHYECKOTO PEeBOJIbBEpPA
NPO3BYYaAT B 3aMKHYTOM IPOCTPAHCTBE HITOIBHH MOIOOHO yria-
py KopaOesbHOI MylIKH. PesbcoBble HampaBisiolde BbIOPO-
CUJIM IBEHAIIATUMUUIMMETPOBBIN BOIb(paM-UPUIUEBbIA APO-
THK Ha CKOPOCTH JieBsiT MaxoB. B cTBoJE BCITBIXHYIIO romy0oe
VOHU3AIIMOHHOE KOJIBLIO.

CHaps yaapuil Be1ylero MOHCTpa TOYHO B TOUKY COYJIEHe-
HUSI TOJIOBHOTO MAHIIMPS U TYJIOBUIIIA.

[Kputnyeckoe nonaganue! |

[9¢ddeKT ruagponrnHaMUUYEcKOro yaapa B TBepaou cpene! |

[Haneceno 142 800 equnni kuaetnyeckoro ypoHa (Mruopu-
poBanue 70% OpoHM 3a CYET CBEPXBBICOKON CKOPOCTH). ]

BHyTpenHee naBieHre MarMbl BHyTpu KamHerpbiza B3nete-
JIO 10 KpuTHuyeckoro. KaMeHHOro ruraHra mpocto BbIBEPHYJIO
HAaW3HAHKY: OOCH/IMAHOBBIE IUTKHA OPBI3HYJIM BO BCE CTOPOHBI
HIpAITHEbio, 8 KOMKHU PacKaJeHHOM JI0 IBYX ThICSY I'PaJlyCcoB Jia-
BbI 3QJISITIAJT CBOJIBI IIITOJIBHHU.

Oo6esrnaBiieHHas TyIa Mo MHEPIMH MPOTaxaa Mo, ¢ TPOX0-
TOM BPE3aBILKUCh B BbICTABJIEHHbIE Oypbl ABTOMATOHOB. Berpeu-
Hble (ppe3bl «KpoToB» MIHOBEHHO MTPEBPATUIIM OCTATKH MaHIH-
ps B MEJIKHI 1ieOeHb, He CHYKast 000POTOB.

Czau yxe HakaThIBasIa JaBuHA. VX ObUIO HE MEHbIIe COpPOKa



mTyK. Bo3myx BUOprpOBas OT UX SIPOCTHOTO CTPEKOTA U CBUCTA
BBIPBIBAIOIINXCS U3 TPEIIVH MAPOB CEPHI.

— Ilepexoxy Ha BTOpO# pexum, — mpouieani Erop, youpas
peBOJIbBEp B KOOYpY U BBITATMBAS BIepe] 00€ PyKu.

Ero manblibl pacriaxHyJMCh, U3 CKPBITHIX CIOTOB MpeArLie-
YUl BBICKOJIB3HY/IM Me/IHbIEe NU(PPAKIIMOHHBIE JUCKU UMITYJIbC-
HBIX U3JTyvaTesen.

[AkTHBUpOBaH HaBbIK Boiciiero OpyxeriHuka: «KuHetnye-
ckuii JIpoourenp: Akyctuaeckuii KaBurarop». |

[Yacrora koneGanwmii: 44.1 k. MomHocTh (pponTa: 2.4 Me-
raBaTtTa. |

[Pacxon sHeprum BCioMoraresibHOro peaktopa: 8% B CEKyH-
ay.]

KanuHuH cBes J1aloHr BMECTE M C CUJION YIapUJI HEBUAUMOU
BOJTHOM Tiepeji COOOIA.

3710 He ObUIO OrHeM. DTO He ObUla Marusi CTUXHid. 1o ObLIa
cokycupoBaHHasi MPOJOJIbHAS BOJHA MEXaHUYECKOIo Harpsi-
JKEHUsI KOJIOCCATTbHOUM aMILTUTY/IbI.

Boznyx Mexay EropoM u Hecymiencs craeid 4yJOBUILl MTHO-
BEHHO 1o0eJeN OT KOHJIeHcaTa CKOH/IEHCHPOBABILIEICs BlIary, a
3aTeM MPEeBPATUJICS B CIUIONIHOW Oapbhep UyJOBUIIHON KOMITPEC-
cun. Bonna ynapuna no nepson JimHun KamHerpei3os.

Vnpyras aedpopmarius Jio00ro KpUCTALTMYECKOro Marepua-
Jla UMEeT CBOM Ipesien. MuHepasibHble TaHLIMPU TBApeu, HECO-
KPYIIMMBIE TPOTHUB TOTIOPOB U MeYel NajlaIuHOB, 00JIa/1a)TH BbI-
cokum moxysiem fOHra, HO KaTacTpo(puueckr HA3KOU IJIACTHY-



HocTh0. [TomaB B pe3oHaHC cO C:KaTheM BOJHBI, 0OCHIUAHOBbIS
Y KBapIIeBble CTPYKTYPhl MOHCTPOB Havaid BUOPUPOBATh C Ca-
MOYOHMICTBEHHON YaCTOTOM.

CrycTs OJICEeKYHABI pa3jajics 3BYK, MOXOKHUI HAa OJHOBpe-
MEHHBIN B3PbIB JIECSTU THICSY XPYCTATIBHBIX OOKAJIOB.

Bcs nepenHsisi BoHA HaNaJAOMX — MOJITOPA JECSITKA MHO-
TOMETPOBBIX TBapell — CUHXPOHHO JAETOHHWPOBAJA, PACCHINaB-
IIMCh HA TOHYAMIITYIO 0a3aJIbTOBYI0 MYKY U OOJIAKO CBETSIIEHCS
MUHEPaIbHOU NbUK. VX J1aBOBbIE KUJIbl BHITUIECHYJIUCH HA TOJT
HIMPOKMMHU JIy>KaMH, IIUIST 1 MTHOBEHHO 3aTyXasl MoJl IeUCTBU-
€M Y/JIApHOW BOJIHBI.

[ Vanuroxkeno: Kamuerpeiz-Paspyiurens (x16). ]

[[Tomyueno 480 000 0ukoB orbITA. |

[HaBeik «BuytpenHsaa bammmcruka Teepnoro Tena» nosbl-
el 10 89 ypoHs! |

OcraBiecs: 4yJOBUINA 3aTOPMO3WIM, CKpedsi JanmaMu 1o
KaMHIO, OIIyTHB Ha MPUMUTHUBHOM YPOBHE NIEPBOOBITHBIN yiKac.
UYenoBek, CTOSIBIINIA NIEpe]] HUMU, HE pa3MaxXUBaJl CBEPKAIOIIUM
KJIMHKOM U He B3bIBaJI K Ooram. OH mpocTo paspyian dpusnde-
CKHe€ CBSI3U MX Tell, [TpeBpalliasi MaTepHio B OECIONe3HbIN Mpax ¢
TIOMOIIIBIO XOJIOAHON reoMeTprH KOJIeOaHHIA.

— ABTOMATOHBI, IITYPMOBas lIeMb, — KOPOTKO npukasai Ka-
JIMHWH, JAefias Iar Brepe CKBO3b OceJalolNlyo Mbuib. — Bpa-
BUTb UX B 32001. Pacunctuth npoxosn K xue.

«Kpotbl» B3peBenu (popcupoBaHHBIMU TU3€Ib-MarnueCKUMU
npuBOoJaMU. BricTaBUB Tiepes cOOO MUPOKWE KIMHOBUIHbIC



OTBaJIbl, OHU TIONUIA BIIEPE/I, MEpPeMaibiBasi 3aMENTKABIIXCS
TBapey U 3a/IMBasi TYHHEb TOTOKAMU MY/ IbBEPU30BAHHOU JPOOH
13 OOPTOBBIX ABTOMATUYECKUX KAPTEYHUII.

Erop men cieaom, METOMUYHO CKaHUPYS MOPOLY.

OHM MWHOBJIM PYyXHYBIIUN MEPEXOAHOU MOCT, MPOOUIIHCH
Jepe3 3aBasl U3 pyOMHOBBIX CIIAHIIEB U Yepe3 TPUCTA METPOB BbI-
T B TPAH/IMO3HBIN MO/I3eMHBIN 3aT.

31ech nepexBaTiio Obl IbIXaHKE J1a)Ke Y BETEPAHOB IKCIIE/IU-
IIMOHHBIX KOPITYCOB.

Kynon memeps! Tepsiicst rae-To Ha BBICOTE MOMYKMIOMETpa.
BHM3y, B IOJTyTOpa COTHSIX METPOB MO METAJUTMIECKUMH MOCT-
KaMU, Ha KOTOPBIX OHK 3aMepJIv, KOJIBIXAJIOCh U OYJIbKAJIO 1eyioe
03epo KUAKOro 6azabra, OCBelast Bce OarpoBbIMU MyJTbCHPYIO-
mmM# Benonoxamu. Ho BamManme Eropa npukoBasio e 03epo.

[psiMO M3 MarMaTU4YecKoro pacruiaBa, B3IbIMasCh K HEBU/IU-
MOMY TIOTOJIKY UCIIOJIMHCKOW HAKJIOHHOHM KOJIOHHOM, MOIHUMA-
JIach KUJIA.

Omna Opl1a a0COMOTHO YepHOU. MeTas Tako# 3arpeaenbHOR
IUIOTHOCTH, YTO CBET (pOHApEer He OTpaXKaJyiCs OT €ro rpaHeu, a
CJIOBHO 3aTSTUBAJICS BHYTPb MUKPOCKOIMMYECKUMHU I'PAaBUTAIM-
OHHBIMU JIOBYIIIKAMH KPHUCTAJUTMYECKOW pemeTku. Kuma mep-
aja TYCKJIBIMH, TSDKEJIBIMU UCKPaMH I[BETA OPYKEHHOro BOPO-
HEHUS C TOHKMMH, €/IBa 3aMETHBIMH MTPOKIJIKAMH PETUKTOBOTO
Mudpuia.

['eo-ckanep B Bu3ope Eropa 3a6usicst B maHU4eCcKoM BOCTOpre:

[OBBEKT WIEHTUOULIMPOBAH: TTEPBO3JIAHHLIN



MOHOJIUT «TEMHBIN NEEJINT-AEJIbTA».]

- Yucrora BonbgpamoBon ppakumu: 98.4%.

- ITpumecu: AnamantuH (1.2%), 3otonnas miatunHa (0.3%),
Mudpusiossie csizku (0.1%).

- [TnorHocth Matepuana: $22.4 \text{ r/cm}"3$ (IIpesbiie-
HUE CTaHJapTa 3eMHOro Bojibppama Ha 16% 3a cyeT ecTecTBeH-
HOTO CxkaTusi be3mHsl).

- Temnieparypa miaBnenus: 4 120 K.

- OO0 pacuyeTHbIi 00beM BUAMMOM YacTu Bbixoma: $12 000
\text{ m}"3$.

- Macca mononura: cBbiie 260 000 ToHH!

— Hamen, — tuxo BbinoxHys1 Erop. — Bor TbI 1€, MeTasul
CYIIHOT'O JIHSI.

OnHAaKO MEsXy HUIM ¥ MOHOJIUTOM ObLIa Mperpaa.

O3epo marmsl 3a0ypiwio. [To ero moBepxHOCTH MO KPY-
T'OBBIE BOJIHBI UYIOBUIITHOM aMIUIUTY/bl. BarpoBbiid pacriaB pac-
CTYNUJICS, U U3 TIIYOUH MEJJIEHHO MOJHSUICS CTPaX TUlacTa.

Ito 6611 Kosocc. CrycTOK IEPBOPOIHOTO JKapa U CBEPXIUIOT-
HOT'O KaMHsI, TPUHSABIINIA OTAAJIEHHO TYMaHOUJHYIO (hOpMY BbI-
COTOM C CEeMMITaXHbIM 10M. Ero rieun BeH4asm HapoCThl U3 3a-
CTBIBIIETO IIUIAKA, & B TPY/AX BMECTO cepiia OeleHO BpaIiaioch
pacKaJIeHHOE AP0 — Ie0TEPMAJIbHBINA (POKYC JaBJICHUS.

[Dnementans [myounHoro Pasnoma: Marmaruyeckuii Tu-
TaH. |

[Panr: Mupooit bocc (JIokanbHbiii). |

[VpoBens: 215.]



[3amac 3moposbs: 18 500 000 / 18 500 000.]

[Pusnueckuit pe3uct: 92%. Ornennslid uMmyHureT: 100%.]

Tutan B3peBen. 3ByKoBasi BOJIHA OblIa TAKOKM CHIIBI, UTO Me-
TaJUIMYECKHe MOCTKU 1oj] Horamu Eropa kano6Ho 3ackpurnenu,
a 3allUTHBIA Oapbep FK30cKeseTa mpocen cpaszy Ha 14%. Hcro-
JIMH 3aHEC YyJOBUIIHBIM KYJaK pa3MepoOM C Kapbe€pHBIM Camo-
CBaJI, HAMEpEBasICh CTEPETh JIEP3KKUX OyKalllek BMECTe CO BCEM
SIPyCOM ILIOUIAIKM B MarMaTu4eCcKOe MECHBO.

— ¥V MeHs HeT BpeMeHHU Ha TPeX4yacoBOM peiill, TBapb, — XO-
noaHo npousHec Erop. Tanmep nepen ero raszamu HEYyMOJIMMO
OTCUUTHIBAJ CEKYH/IbI:

[Io opbutanbHoro 3aimna: 69 yacoB 54 MUHYTHI. |

— Agtomaronsl, Oarapest «Kymynsatusabiii ['pom», passep-
HYTb OpYyIus NPAMOM HABOAKOM! 3apsanTh CHApAAbI C MOJBIM
TAHTAJIOBBIM KOHYCOM !

Yetbipe po60OTa MTHOBEHHO TPaHC(hOPMUPOBAIU CBOU Oypo-
BbI€ BBIIIKU. AJIMa3Hble KOPOHKH YIILJIM BHYTPb KOPITYCOB, YCTY-
nasi MECTO KOPOTKHMM TSDKENIBIM CTBOJIaM Kanmopa 152 musum-
MeTpa.

— A Tenepb — KOMOMHMPOBaHHBIN (ha30BbIi cABUT, — Erop
TIO/IHSUT TPABYIO PYKY, LIEJISACh YKA3aTeIbHBIM NAJIbIIEM MPSIMO B
packasieHHoe siipo Ha rpyau Turtana. — {1 Hayuy Te0s ruaponu-
HAMUKE TBEPIbIX TeJl.

[AkTHUBHpOBaH KJacCOBbIM NpOTOKON: «Kunermueckas Cu-
Heprus: Pokyc Kymysaimm». |

[Bce aBTOMaTOHBI MOJ YIPABJICHUEM IOTY4alOT MOAU(pUKa-



TOp CKOpPOCTH cTpyu: x4.2.]

[DHeprusi mpoOUTUs yBeTNMYEHA MPOMOPIIMOHAIBHO IKCIIO-
HEHTE IJIOTHOCTHU LIEJIU. |

— 3anmn!

Yerbipe TAKETBIX OPYyAUsl PSABKHYJIM OJHOBPEMEHHO. B 3a-
MKHYTOM MPOCTPAHCTBE MEMIEPbl TPOXOT CKAJICS B MOHOJIMTHBIN
yAap rpoma.

Yetplpe KyMyIATUBHBIX 3apsAa MPEOAOJIENN pa3feisaolme
UX CTO IATHAECSAT METPOB 3a 10U CeKyHIbpl. Ho 310 ObN He
OOBIYHBIE CHApsAIBL. B TOuKe JeTOHAINM, YCHJICHHOW HABBHIKOM
OpyxelHuKa, KyMYJISITUBHAsI BHIEMKA CXJIOMHYJIACh C YydOBUIII-
HOW CKOPOCTBIO, NOPOJUB YEThIPE TOHYAWIINE, TOIIMHOW C UT-
JIy, CTPYH KUJKOTO TaHTaJa, JIETSIUE CO CKOPOCThIO COPOK KH-
JIOMETPOB B CEKYHILY.

JlJis1 CBEpXBBICOKMX CKOPOCTEU 3aKOHbI POYHOCTU TIEpecTa-
10T cyniecTBoBaTh. Jlio0asi OpoHsi — Oy/b TO CTajlb, TUTAH WU
MOHOJIUTHBINM 0a3ayibT meMeHTalist 215-ro ypoBHSI — HauMHaeT
BECTHU ce0s1 KaKk HeC:KMMaeMasi ujieasibHast KUIKOCTb.

KyMyssiTBHBIE CTpyH POOWIIM KAMEHHYIO Tpyab TuTaHa, He
BCTPETUB COIPOTUBIICHUS.

JlBe 13 HUX MPOILIM CKBO3b CJIOU 3aCThIBIIEH JIaBbl, a OCTaB-
1IMECs JBE BOH3WIKCH IPSIMO B FeOTEpMaJIbHbIN (POKYC — Bpa-
HIANIeeCs: SHEPreTUYECKOe PO MOHCTPA.

JlaBnieHre BHYTpU sifipa MOACKOYWIJIO O ACTPOHOMMUYECKMX
BEJIMYKH.

[Kputnyeckuii ipo0oii sipa crabumm3anuu! |



[DddekT rupponmHaMUYIECcKOro pa3pbiBa 3aMKHYTOTO 00be-
Ma!]

[Hanecen ypon: 19 450 000 (OBepkuii 5%).]

Turtan 3acteul. Ero 3aHeceHHblid Kynak omyctwics. CKBO3b
TPEIIMHBl B €r0 TeJie XJIbIHYJI OCJIeNUTENbHBIN Oeo-romyooun
cBeT. OH Jaxke He ycIien B3peBETh — SIPO CKOJUIATICHPOBAJIO,
yTsHYB 3a OO0l BHEIIHHE 00O0JIOUKH, a 3aTeM B30PBAJIOCh UH-
CTOM KMHETUYECKOUN SHEPruen.

OrpomMHasi KaMeHHas Tyllla pa3JieTeIach Ha MAJUIMOHBI TOPsi-
IIUX OCKOJIKOB, KOTOPBIE OKIEM PYXHYJIM 0OpaTHO B MarMaTH-
YECKOE 03€p0, B3METHYB CTOMETPOBBIE I'e3EPbI JIABBI.

[Bocc nokanuu «Marmatudeckuit Tutan» nosepxkeH! |

[[Tomyueno 3 200 000 onsiTa!]

[[Tonyuen npeamer: «Cepaue Cxaroro [Inamenn» (Panr: Pe-
JIMKTOBBIN). |

[TTyTh K pyaHOMY TeTy CBOOOJIEH. |

— OmnbiT B pe3eps, Tpoder aBTOMAaTOHaM B TPIOM, — OTpBI-
BHCTO CKOMaH0Baj Erop, cnpbiruBasi ¢ nepus MOCTKOB BHU3,
npsiMO Ha 0a3asIbTOBBIN I'peOeHb, BEAYIIUNA K YEPHOMY MOHOJIH-
Ty.

BoTuHKM 3ammmnesny, CTyuB Ha KOPKY 3aCThIBAIOILIEH JIaBbl.
Erop npobexan nocieHie maThAecAT METPOB U yIiepcs JIaJio-
HbBIO B IEPIIaBbIH, JIEASTHOM BOIIPEKU OKPYKAIOIIEMY MIEKITY, MO-
HOJIUT Bosib(pamuTa. Martepuast oOnagasl Takol IUIOTHOCTHIO,
YTO Ka3aJI0Ch, CAMO MTPOCTPAHCTBO BOKPYT HETO Cllerka UCKPYB-
JIAJIOCH.



— Haunem paszpgeinky, — npowenrai KaauHuH.

OH pacniaxHyJl MPOCTPAHCTBEHHBIM MHTEP(ENC MACTEPCKOU
BBICILIETO TOpsiika. B Bo3ayxe MaTepuaan3oBajcs MAaCCUBHBIN
METaJITMYECKUi OJIOK pa3MepoM ¢ MOpcKoi KoHTelHep — «I1o-
neBoit Monekyssipablil DkcTpakTop: Cmepu-8».

[Pa3BepThIBaHE TOPHO-00OTaTUTEILHOTO KOMILJIEKCA 3aBep-
IIIEHO. |

[[ToakmoyeHre K MCTOUHUKY SHEpPruu: ABapUUHBIA TEPMO-
sIIepHBIN reHepaTop 06a3bl «KamHuH- 1».]

[Pexum skcrpaknmy: CeneKTUBHBIM MOJIEKYJISPHBIM CIBUAT
(Bonbdpam / CeepxmioTHele (ppakuun). ]

Erop BaaBu1 e JIaJIOHU B TOBEPXHOCTh PyAHOTO cTosi0a. Ero
MaHa, BOcCTaHOBUBILAACA 10 15% 3a cueT UHbEKLINIA, BHOBb I10-
JIJIach B IOPOJY, HO Ha 3TOT pa3 He B3PHIBOM, a TOHYAMILIEH ce-
ThIO PE30HAHCHBIX YJIbTPa3BYKOBBIX YaCTOT.

[AKTMBUpPOBAaH MPOMECCUOHAIbHBIA HaBbIK: «[apMOHMYe-
ckuii Pacnan Pyanoro Tenax.]

[ConporuBnenue nopoabl cHuxeHo Ha 90%. ]

MaccuBHBIN MOHOJIUT, CTOSIBIINI HE3bIOJIEMO MUJIJTMOHBI JIET,
3aJJpOKajl MEJIKOM JpOXKbl0. YepHbl KaMEeHb MOKPBUICS NayTH-
HOU OEJIBIX CBETAIIMXCS MUKPOTpENIVH. MONeKyIsSpHbIA IKC-
TPAKTOP BKJIIOYIJI TPABUTAITMOHHBIC TYPOUHBI C HU3KUM TYJIOM
TypOOPEaKTUBHOTO JIBUTATEIIS.

OrpoMHbIe KYCKM YepHOM py/Ibl HAuaJIu OTCJIauBaThCs OT IL1a-
cra camu co6oil. OHM BTSTUBAINCH B TIPUEMHBIN pacTpyO KC-
TPaKTOpa, IJie BPAILAIOIIMECS CO CBEPXCBETOBBIMU 3a30paMu



NIEKTPOMATHUTHBIE MEJILHUIIBI TPOOVIIH TIOPOY B MbLIb, OT/E-
JIs1s1 IYCTOM IUJIAK OT CBEPXIUIOTHOTO KOHIIEHTpATA.

[IInax MonHbIM (hakeIoM ceporo recka copachiBajCs MPSIMO
B KUIIsIIIee MarMaTu4yeckoe 03epo, a U3 BBIXOJHOIO COILIa IKC-
TPAKTOpPa B OTKPBIThIE I'PY30BbIE STYEHKU MOTEK KUIKHIL, OCye-
MIUTETLHO-0EJTbIN, paCKAJICHHBI METaJLT YyIOBUIIIHOTO Beca.

ABTOMAaTOHBI HEMTPEPHIBHO TIOABO3MIIM KPUOTEHHBIE OXJIa U~
Teau. MeTasut nagan B popMbl, MTHOBEHHO 3aCThIBas B BUJIE TsI-
JKEJBIX, TYCKJIO MEPIAIOIINX CIIMTKOB TparnelueBUHON (pOpPMBI.
Ha kaxom cimTke cucteMa aBTOMaTUIeCcKy BHIOMBaIa KJIeiMo:

[Cutok OumiuenHoro Bonbdpama Beicokon IlmorHocTH
(W-184+).]

[Macca equnuisl: 500 Kr. ]

[TlnotHOCTD: 21.8 r/cMm?.]

[KauectBo: UneanbHoe (99.98%).]

CueT4uK cbipbs B yriy o030opa Eropa Hauasn crpeMuTesbHO
pacTu:

[Cobpano Bobhpama:]

- 50 TOHH. ..

- 200 TOHH. ..

- 1 400 TOHH. ..

-4 800 TOHH. ..

UYepe3 Tpu yaca HEMpepuIBHON pabOThI, KOrJa TreHepaTophl
9KCTPAKTOpa B3BBUIM OT MEperpeBa, a 3amachl KpUOreHa Mojio-
IUTM K KOHILy, MOHOJIUT PYAHOTO BBIXOA YMEHBIIWICS Oojee
YeM Ha TPETb.



[UtoroBeiit 6anmaHc skcTpakimu: 8 640 TOHH CBEPXILIOTHOTO
Bosib(ppama W-184+.]

[DTOro KoMMuecTBa AOCTATOUHO /JIsl OTJIMBKY MEPBOM MapTUU
u3 144 OGpoHeOONHBIX KMHETUYECKUX MEHETPATOPOB MOIKAIIH-
6eproro Tumna kamopa 800-mm. ]

Erop Tsokeno peiman. Tot 3ammBan riasa, puibTpel KOMOU-
He30Ha ObUTM 3a0UTHI CEPHBIM OCA/IKOM, HO B IJ1a3aX ropen Xo-
JIOIHBIM OTOHb PACYETIMBOrO Tpuymdaropa.

OH moj1o1IIeN K MepBoi FOTOBOM OTJIMBKE. DTO ObUT Y€PHOBOK
CEepIEeYHHUK IS TVIABHOTO Kauropa.

OnepeHHBbI JIOM JUIMHON B JIEBATH METPOB M TMAMETPOM B
COpPOK CaHTMMETpPOB. Tskenblil, Kak cama cMepTh. OQUH Takon
CEepIeYHUK BECWJI TIOUTH BAIaTh TOHH. Ero HEeBO3MOXHO ObI-
JIO TIOHSTH Oe3 TSKEJIOro MOALEMHOTO KpaHa WM aHTUT PAaBHTA-
IIMOHHBIX MOJBECOB. Ero moBepxHOCTh ObLIA IJ1aJJKOW, MATOBOM,
TEMHO-CEepOM, CJIOBHO BOOpaBIIel B cedst Mpak MTyOUHHBIX pa3-
JIOMOB TLJIAaHETHI.

KanvHuz npoBsest nanpleM 1o ocTpuio cHapsiia. HakoHeuHuk
ObLJT CBE/IEH B UIJTy aTOMHOM TOJIIIIMHBI.

[lepea HMUM BCILUTBLIA KAPTOYKA TOJIBKO YTO CO3JAHHOIO MPO-
TOTHIA:

[M3EJIVUE: Kunernueckuii [TonkamOepnsiii [lenerpatop
«Cynupi Jens: [Tporotun W-01».]

- Marepuain: Bonbgpam W-184+ ¢ MudpuioBbiM jierupoa-
HUEM U I'PAaBUTALIMOHHBIM HATbUIEHUEM.

- Teepnocts 1o mkane Mooca: 14.8 (CepxTBepaoe cocTosi-



HUE).

- [Ipenen texyuectn Ha cxarue: 125 I'Tla.

- PacuetHoe ruaponMHaAMHYECKOEe MPOOWUTHE MOHOJIMTHOM
Oponu nipu ckopoctu Berpeun 100 km/c: 840 MeTpoB IKBUBa-
JIEHTa TOMOT€HHOT'O TUTAHOBOTO JIUCTA.

- CnenmansHblii Mogudukarop: «IIpe3penue k muram» (CHa-
PA/1 HE HECET JIEKTPOHUKY ¥ Marviy, CUJIOBBIE NIOJISI SHEpreTHye-
CKOTO THIIa pacceuBaloT MeHee 4% ero KHHETUYECKOW SHEPIUH).

— Tenepp y 1e0st ectb 3yObl, CTapyiika, — TpPOOOPMOTAI
Erop, B3IIsAHYB BBEpX, CKBO3b OIMHHA/LIATh KWJIOMETPOB I'pa-
HUTHOW TOJIIIU, TY/a, IIe 32 00JakaMU Ha FeOCTallMOHAPHOW Op-
OuTe Mapuiv BpakKeCKue MOHOUTHI.

Onu cuntanu cedst Heys3BUMbIMUA. OHU YCTAaHOBWIIM 3aIIIHT-
HBIE KpaHbl, HACTPOCHHBIE Ha MOIJIOIIEHHUE JIA3€POB, IIa3MBbl 1
3aKJIMHAHUM JIBEHAALATOro panra. OHU k/J1ajav Maruyeckou 1y-
1. ZKganu MosbObl 0 TIoHIAIe.

OHM He XAanu, 4To CO AHA Pa3jioMa MM HaBCTPEYy BbLie-
TUT JIEBATUMETPOBBIM KYCOK CBEPXIUIOTHOTO BOJIb(pama BECOM
B JBa/ILIaTh TOHH, Pa30rHAHHBIN IIECTUKWIOMETPOBBIM CTBOJIOM
JI0 COTOM J0JIM CKOPOCTH CBETA.

Erop akTuBMpOBas paJiMOKaHaJl CBSI3U C IOBEPXHOCTHIO:

— baza «Kanmunun-1». Hayate nogbem nepBou mapTuu Chl-
pbs 110 aBAPUIHOMY MOHOPENbCY. 3alyCTUTh JIUTEHHBbIE LIEXa
BTOpOro sipyca. Hauath (popMOBKY BeaylMx MOJJ0OHOB U3 I'pa-
(pena.

[[Ipunsito, Cozparens. ABTOMATUYECKHE IUTAT()OPMBI BBILILIIA



Ha TOUKY CITycKa. ]

[Craryc pa3roHHO# maxThl pesnbcoTpoHa: 4.6% (276 / 6 000
METPOB). |

[Ocranoch BpeMeHHU /10 3aBeplleHHs] pa3BepThiBaHUs (ioTa
Be3nnbl: 66 yacoB 19 MuHyT. ]

— IlepBas daza 3aBepiieHa, — Erop BbITep pykaBoM JIMIIO
Y 3alaraj K nuno3oBou miargopme. — CepAaeuHuKH ecTb. Te-
niepb MHe HyHbI yeTbipe Aapa Brnanpik be3qHbl 17151 MAarHUTHBIX
miH3. U, Kaxercs, 51 3HaI0, Y KOrO UX BHIPBATh.

I'naBa 4. Ataka ABanrapaa be3anbl

Tsxenas rpy3oBasi KJeTh HUTI030BOTO MOIbEMHHKA C IIIyXUM
METAUTMIECKUM CKPEKETOM MOJ371a BBEPX CKBO3b OIMHHA/IATh
KMJIOMETPOB CIUIOIIHOIO 'PaHUTHOTO MOHOMUTA. B 1maxTe crosut
JIEISTHOM CKBO3HSK, MaXHYIIUN KaMEHHOM KPOILIKOM, TOPEJIbIM
TpaHC(OPMATOPHBIM MacjioM M 030HOM. C KaxIbIM MpPOiJeH-
HBIM KHUJIOMETPOM JIaBJICHHUE T1a/1aJ10, a B KaOWHE HapacTajia BUO-
pauusi — rOpHbIl MACCHB HaBEpXY COTPSCAJICS OT Yero-To Kyzaa
6osee CBUPENOro, 4eM OObIYHAST BHICOKOTOpHAS Oypsi.

Erop KanuuuH crosi, onepeBIIMCh IJIe4OM Ha OpOHMpO-
BaHHYIO OaJIKy Kapkaca MOIbeMHHKA, U METOIUYHO 3aTArMBal
KEBJIAPOBbIE peMHU 3K30cKeneTa « Turtan-MB». CeponpuBosl
Ha CTHIKAX TUTAHOBBIX IJIACTMH OTO3BAJIMCh HU3KUM CBHITHIM TY-
JIoM, KanuOpysl JaT4MKU JlaBjieHus1 Ha cyctaBel. Ha 3amsicree
MEPHO Iy IbCUPOBAJI TAKTUUECKHIA TEPMUHAJ, cOpachIBasi Hempe-
PBIBHBIN MOTOK TEJIEMETPUU C MIOBEPXHOCTH.



[Buumanue: AtmocdepHoe BO3MYIIEHHE B CeKTope Oa3bl
«Kanmuaun-1».]

[PuKkcanysa TrpaBUTALMOHHBIX aHOMaIMi: Kiacc «IIpopbiB
TKaHU [POCTPAHCTBa. |

[[Tanenue GapomeTpudeckoro napnaenus Ha 180 MM pr. cT. 32
120 cexynn.]

[Temmneparypa 3a 6optom nepumertpa: -34°C. CkopocTb BeT-
pa: 42 m/c ¢ nopsiBamu 110 60 m/c.]

[CraTyc pa3roHHOM 1IaxThl peiabcoTpoHa: 4.6% (276 / 6 000
MeTpoB). PaboThl BpeMEeHHO MPUOCTaHOBIIEHBI TPOTOKOJIOM KOH-
cepBaly MepBOM CTYIIEHHU. |

— Havanoce paHblile, 4eM MOKa3blBaIM MPOrHOCTUYECKUE
MOJIeJI, — HErpoMKO npousHec Erop, misist Ha MoKa3aHus Bbl-
coroMmepa. — CeMbCcOT METPOB A0 noBepxHOCTH. IlecTheorT. ..

Knerp B3aporayna tak, OyATo B CKally Ha/l Heil yaapui MHO-
rotoHHbIN Tapad. C MOTONKA IIaXThl MOCHINANTACh Meskasi Oa-
3aJIbTOBAS IeOeHKa, 3a0apabaHuB M0 CTAJTbHOM KPHIIIe KAOWHBI.
Ha taktuueckoil kapre 6a3bl BHEIIHUE MMUJIOHBI CEHCOPHOU Ce-
TH OJIVH 32 JPYTUM Hauyajid BCIBIXUBATh TPEBOKHBIM OarpOBBIM
I[BETOM, CMEHSISICh TUKTOrpaMMaMu 0OpbIBa CUTHAJIA.

[[ToTepssH KOHTaKT C BBIHOCHBIM IMOCTOM HaOmoneHus «Ce-
Bep-3».]

[Ontuueckue nmarumku OamHu PJIC dukcupylor MHOXe-
CTBEHHbIE BO3/IYIIIHbIE LIEJIN. |

[Ono3HaBanue OWO-Maruveckux curHaryp: Aanrapa Pos
beznnsl. [lomunupytommid kiacc: Ilycrornas aprynes-Ilerio-



kpbut (Tup 6, anutHBIE 0cOOM). PacueTHass YKMCIEHHOCTh CTau:
400-450 eguuuil. |

[ducranims no 3ammuTtHOro nepumerpa: 8 500 merpos. Cko-
poctb commkenus: 380 KM/4 ¢ mepexooM B TUKUPOBAHUE. |

— TBapu nouysiiu Maccy Boibpama, — CKpuBUI TyOb! Ka-
JMHWH. — V1 pe30HaHC rpaBUTALIMOHHOTO HAITBIJIEHUS Ha CEp-
neyHukax. s tBaperd bBe3gHbl BRICOKOIUIOTHAs marepuss —
KaK YMCTBI KOHLIEHTPAT SHTPONUKHOTO JlakoMcTBa. Hy Huyero.
Ceityac Mbl IPOBEPUM, HACKOJIBKO XOPOIIIO UX XKETyJKU NepeBa-
PUMBAIOT YUCTYIO HBIOTOHOBCKYIO MEXAHUKY.

[logbeMHUK C TAKENBIM MMIPABINYECKUM IIUATIEHUEM BOLIET
B BepxHUM TepMrHal. CTajbHble MHOTOCJIOMHBIE CTBOPKY BHEIII-
HEro IUTI03a MeJJIEHHO Pa30lUIACh B CTOPOHBI, ¥ BHYTPb aHrapa
BOPBAJICSI CBUPETIBIN JIEASHON BUXPb BIEPEMEIIKY CO CHEIOM U
YEPHBIM IETUIOM.

baza «KanuauHz-1» pacnonaraiach Ha MJIOCKOM Cpe3€ CKaJlb-
Horo 1iato XpeodTa Mopo3Horo Kibika Ha BBICOTE YETHIPEX Thi-
CSTY MeTPOB HaJ| ypoBHeM Mopsi. Ceifdac 310 MecTo OoJblIiie Ha-
MIOMHHAJIO TIpe/iiBepre Npercroqaeii. CBUHIIOBO-UepHOe Heo,
3aTsIHYTOE PBAaHbIMU TeTeTbHBIMU 00aKaMu, OyKBaJIbHO Tpelia-
J0 no mBam. [IpocTpaHCTBO B MOTyTOpa KMUJIOMETPAX Hajl BEp-
IIMHOU T'OPBI MYJILCUPOBAIO (PUONIETOBBIMUA PA3JIOMAMHU, U3 KO-
TOPBIX C MEP3KKMM, BHIBOPAUMBAIONIMM OapaOaHHbIE MEPETIOHKH
YAbTPa3BYKOBbIM BU3TOM BbIBAJIMBAJIMCH KPbUIATHIE CUITYITHI.

[aprynbu be3aHbl He ObUTH KUBBIMU CYIIECTBAMU B IIPUBbHIY-
HOM NOHMMaHUU. DTO ObLTM TPEXMETPOBBIE CTYCTKH KHUBOTO 00-



CH]IMaHa, 3aKAJICHHOTO B I'PaBUTALIMOHHBIX KOJIOAIAX HUKHUX
MupoB. VX nepenoHyaThie KpbUibs U3 MEPLAIOLIEN MPOCTpaH-
CTBEHHOM IUIEHKH C JIETKOCTBIO pacceKasy yparaHHblid BeTep, a
KOI'TH Y YEJIIOCTH U3 KPUCTAIJIM30BAaHHOTO AHTUBEIIECTBA MOTJIU
NepeKyCUTh OPOHEBOM JIUCT OOEBOrO M1aroxona. Bokpyr kaxmon
TBapyu Meplajia MyTHas AbIMKa — I10J1€ SHTPONUIHHOIO pacrnaja,
aHHYJIMpYIOLIEe JO AEBSHOCTA MPOLIEHTOB HAIPABJIEHHOW Maru-
YECKOM SHEPIUU U ITPEBPAIIAIOLLIEE JTyYH JIa3epOB B PACCESHHBIN
TYMaH.

[Banmanue! [lepumerp 6a3bl aTakOBaH NEPEIOBHIMU Pa3Be/-
YUKaMu posl. |

[ABTOMaTHYECKHME Typenu TOuedHOi 060poHbl «Mrma-2» o1-
KPbUIU OTOHb. |

Bnome 3y0uaTeiX CTeH meprMeTpa 3acTPeKOTaM CKOpO-
CTpeJibHbIE T1a3MeHHbIe Typesu. CryCTKM MIOHU3UPOBAHHOTO ra-
32 MPOYEPTUIA METeJb, yaapsAs MO BeAylMM rapryibsm. Ho
Erop mmib nomopiwics. Kak oH u oxujgal, niaa3ma ¢ Iure-
HHMEM pacTeKasach Mo OOCHIMAHOBBIM MaHIMpsM TBapeit. [Ipo-
CTPaHCTBEHHbIE UCKAKEHUSI BOKPYT IapryJivil MpocTo Morjiomia-
JIY TETUIOBYIO Y SHEPreTUYECKyI0 COCTaBJIsIoNIMe, cOpachBast U3-
OBITOK B TIoIpocTpaHcTBO. OIHA U3 TBApeH, Jake He 3aMe[|JIiB
TIOJIET, CITIUKMPOBAJIA Ha TypeJbHYIO0 OAIlHIO HOMEP YeThIpe, py-
OaHyJs1a KOTTSIMU IO CEPBOIPUBOJAM CTBOJIA, U TSKeJask TUTAHO-
Basi TypeJib cpe3ajach, CJIOBHO MOATASIBIIUI OpPyCOK Maca.

— becnone3Hpie urpymky npoTuB IIECTOro TUpa, — XOJO/I-
HO KoHcTatrpoBai Erop, maras no ooiesenenoMy OeTOHY K IIeH-



TpasibHOU OpyauiiHOM riatropme «bpaBo». — DHepreTruueckoe
Opykue MpoTuB be3IHbI — 3TO MOMBITKA TYIIUTh KOCTep OEH3M-
HoM. Cucreme 1jieBaTh Ha KBAaHTOBYIO (DU3HKY, MOKA B HEll 3ame-
11aHa yrcrast Mada. Ho y KUHETMKM CBOW AMAJIOr CO BCEIEHHOM.

KanmvuauH mpuioxun nagoHb K OMOMETPUYECKOW MaHenu
YIPABJICHUS TAKEION TIIAT(OPMB.

[ABTOopu3zanms: I naBusil Koncrpykrop Erop Kanunun. |

[CHATHE TIpeloXpaHUTENe C  ONBITHOIO  KOMILIEKCa
«IIxBan-4».]

[CrHXpOHM3ALMA HEMPOCETU: MIPSAMOE CONPSIKEHHUE C TaKTH-
YECKUM IporieccopoM «Apupmomerp-12».]

[OTkayka KOHCEpBAIMOHHOIO a30Ta 3aBeplieHa. [laBieHue
B runpocucreme HapeaeHus: 420 atmocdep. KongencaropHeie
6moku 3apsixensl Ha 100%. ]

W3 6poHupoBaHHOrO OyHKEpa B IIEHTPE IUIATO C TSKEJIbIM
POKOTOM MOIIHBIX TMIPaBIMYECKUX MOPIIHEN Hayajga MOAHU-
MaTbCsl MACCUBHAsI YEThIpeXopyauiiHas Typeib. Ee Bua He umen
HUYEro OOIIEro C M3SIHBIMU Mb(PUACKIMUA OATUTUCTAMU I
BBIYYPHBIMU KPUCTAJUIMYECKUMU HAKOMUTEISIMU OOEBbIX Maros.
D710 ObLT BOIUIOLICHHBI TUMH TPYOOH MPOMBIITUIEHHON MOIIU
YeJIOBEUECKOrO TeHUSI.

YeTbipe MIECTUMETPOBBIX CTBOJMA KayimOpa 76 MIUIMMET-
POB, BBIMOJTHEHHBIX U3 MOHOKPUCTAJTIMYECKOTO KapOuaa TaHTa-
Ja-radHus ¢ MPOAOJIbHBIM Ipad)€HOBbBIM APMUPOBAHUEM, XUIII-
HO CMOTpe/u B 4epHoe He00. Bokpyr kaxaoro creona oOBUBa-
JIMCh MAaCCHBHBIE ME/IHbIE IIMHBI KPUOTEHHOTO OXJIakKAEHU S, UC-



XOIUBIIIKE OeJTbIM IMapoM KUIsIero asora. [lox GamrHern MOHO-
JIMTHBIM OapabaHOM Bpaliajicsl aBTOMAT 3apsiKaHKsT PEBOJIbBEP-
HOT'O THIA €EMKOCTBIO B THICSYY JIBECTU YHUTAPHBIX BBICTPEJIOB
CBEPXBBICOKOTO JIABJICHUSI.

[Mepen rmazamu Eropa pa3BepHyI0Ch CHCTEMHOE OKHO TaKTHU-
KO-TEXHUUYECKUX XapAKTEPUCTUK OPYIUSL:

[KOMIUJIEKC: ABromarhueckasi KUHETHYECKasl apTuilie-
puiickas 6atapes «IllkBan-4» (dxcnepumeHTa bHAsA). |

- T 6oenpuniaca: 76-MM KUHETUYECKUI CHAPS C TTOKAJIH-
OepHbIM OpPOHEOOMHBIM CEPICUHIUKOM M3 00SJHEHHOTO OCMUSI U
TOTOBBIMM MOPaXAIOIIMMHU JIEMEHTAMU TSKeJIoU (PpaKIvU.

- Macca BoicTpena: 12.4 xr. Macca MeTaemMoro cepieuHuKa:
4.8 Kr.

- HawanbHas ckopocts cHapsaza: 4 200 m/c (Max 12.3 na nan-
HOW BBICOTE).

- [Ipynumn pasroHa: BuHapHBIA (31€KTPOTEPMOXUMUUECK U
JIeTOHAIIMOHHBIN METaTeIbHbIA 3apsi]l + JIEKTPOMArHUTHOE JIU-
HEIHOE JI0YCKOPEHHUE Ha BBIXOJIE U3 CTBOJIA).

- CkopoctpenbHOCcTh cymMMapHast: 1 600 BHICTPENIOB B MUHYTY
(o 400 BbICTP/MUH HA CTBOJI TPU LIUKJIMYECKOM OXJIKJICHUM ).

- dynbHad sHeprus ogHoro Beictpena: 42.3 MIxk.

- Mogudukarop Bo3aencTBUsl: «AOCOMOTHBIN OaTUCTHYE-
CKUM IOK» (YPOH pacCUMTHIBAETCS HA OCHOBE (DOPMYJIBI THIPO-
JUHAMHUYecKoro yaapa. [IpoctpaHcTBeHHbIE, (pUpHbIE U Maru-
YeCKHe IUTHI He CIIOCOOHBI paccesiTh BEKTOP UMITYJILCA TBEPIIO-
IO TeJla TUIOTHOCTBIO CBbie 22 T/cM?).



— Hy 4ro, nepHatsie kagaBpsl, — Erop onmyctwi Ha JiMIo
TAKTUYECKUI BU30p LIUIEMA, COMpsras CeT4arky rjiasa ¢ Mpu-
LIEJIBHOM CeTKoU «Apudmomerpa-12». — Bbl npunum xparb
YUCTYI0 SHEPru0? Y MeHs [IJ1s BaC TOJbKO KMJIOTPaMMBbl YUCTO-
ro CBUHIIA, BoJibppama u ocMusl. [IpustHOro anmnerura.

B HeGe paspaics spoctHbiid BU3r. OCHOBHasl Macca posi, Ha-
CUMTBIBAIOIAs yKe Oosiee TpeX COTeH rapryJiuil, NepecTponiach
B T'MTAaHTCKUM aTakylolMK KJIMH. Bo31yx BOKpYr HUX 3aKumesn
(proneToBeIMU pazpsiiaMu — TBapu (GOPMUPOBATIU KOJUIEKTHB-
HBI AT SHTPOITUH, TOTOBSICh HAKPBITh 023y CIUIOIIHBIM KOBPOM
AHTUMAaTepUAILHOTO JbixaHusi. CKOpOCTh MX MaJieHus HapacTa-
J1a JJaBUHOOOPa3HO: TPY Maxa, yeTbipe Maxa. [ OpHblIii BeTep BbLI,
pa3pbIBaeMblil TEJIAMU 1yIOBHIII.

[basmuctryecknit MIckuH: 3axBar 1ieyier 3aBeplieH. |

[Pacuer ynipexxaenus no 128 tpaektopusm. |

[ucTanims 10 3061 3¢ppexTuBHOro nopaxenus: 4 000 met-
poB... 3 500 meTpos...]

[Orons paspeliieH. |

— 3aJ1M 10 roJIOBHBIM 3BEHbSIM, — MBICIIEHHO OTJaJl PUKa3
Erop uepe3 HelipoauHK. — Berblid, ¢ paccenBaHUEM 1O (PPOHTY
B MAATHALATh TpaycoB. OroHs!

Mup BOKpyYr B3OpBaJICs.

3Byk BbicTpena «I1IkBana-4» He ObUT IIOX0X HA IPOXOT OObIY-
HOW apTIIIepur. ITo ObLT HEMPEPHIBHBIN, PBYIIUI OapaOaHHbIE
MEPENOHKM TPECK JIOMAIOILIEICS] peabHOCTH, CJIOBHO TUTAHUYE-
CKO€ MOJIOTHO APAjM CO CKOPOCTBHIO ITyJeMeTa. YeTslpe cTBona



HayaId MOOYEPEAHO OTXOOUTh Ha3aJ Ha MOJIMETPa B MOIIHBIX
MPOTUBOOTKATHBIX YCTpoMcTBaX. M3 MynbHBIX TOPMO30B-KOM-
MIEHCATOPOB BBIPHIBAJIUCH HE SI3BIKM TUIAMEHM, a OCJIEMUTENb-
HO-0eJble (pakesIbl MJIa3MEHHOT'0 BBIXJIONA XUMUYECKOTO AeTOHA-
TOpa BIEPEMEILIKY C CHHUMU MOJTHUSIMU COJIEHOUJHBIX KATYIIEK.

CHer Ha 1J1aTO B pajuyce MATUIECSATH METPOB MTHOBEHHO KC-
napuJics oT yaapHo# BosiHbl. CkasibHast mopoja noj Horamu Ero-
pa 3aBUOpUpPOBaJA C TAKOW CUJIOM, YTO I'PAaHUTHBIE TTUTHI (DYH-
JJAMEHTAa 3aCTOHAJIM.

Tpaccepsl He JieTelln — OHM MTHOBEHHO MPOYepUrBaId HeOO
packasieHHbIMH UraMu. Ha ckopocTtr 6osee YeThipex KIIoMeT-
POB B CEKYH[ly CHapsi/ibl PEOJOJIEIN TPEXKUJIOMETPOBYIO JU-
CTaHIIMIO MEHEE YEM 32 CEKYH/Y.

[lepBasi uHUSA Tapryiuil 1axe He ycrnesa MOHSTh, YTO Mpo-
U30ILLIO.

WX XxBajieHble NPOCTPAHCTBEHHbBIE IIIUThI, PACCUMTAHHBIE Ha
OTKJIOHEHUE 3aKJIMHAHWKM W TallleHWe SHEePreTMYeCcKuX JIydeu,
POCTO HE 3aMETWI YEeTHIPEXKIJIOIPAMMOBBIE OOJBAaHKU W3
CBEPXOUHUIIIEHHOTO OCMUSI, JIETSIIUE C THIEeP3BYKOBOM CKOPO-
cTbi0. B (u3uke HeT 3aKkjIMHaHUS MPOTUB 3aKOHA COXPAaHEHUS
MMITYJIbCa.

CHapsn «IlIkBana-4» ynapui B rpyp BEAyIEN TBApU — I10-
JIyTOpaMeTpOBOro ajbga-camiia ¢ pa3MaxoM KpbUILEB B IIECTb
METPOB.

[Tpousoien puznyeckuil NapagoKc: KUHETUYECKasi SHEPrusl
CHapsna B 42 Merajxoyss B 00 MUUIMCEKYH/IbI NIEpellia B



TEIJIOBYIO ¥ TUAPOJUHAMUYECKYIO SHEPTHUIO ITPSIMO BHYTPH TBEP-
J0r0 0OCHAMAHOBOTO Tesa. TBapb He MPOCTO MPOOMIIO HACKBO3b.
Ee pasopBano M3HYTpU UyJOBUIIHBIM JiaBjieHueM. B3pbiBHas
BOJIHA KaBUTAllMW BHYTPY KPUCTAIIIMYECKOU IIJIOTH MTPEBpATHIIA
MOHCTpa B 00JIaKO YEpHOM MbUIA U OCKOJIKOB Pa3MeEpOM C Tec-
YMHKY, KOTOPbIE CAMU TT0 ceOe CTaIi BTOPUIHBIMU TIOPAXKAIOIH-
MU 3JIEMEHTaMH.

CHapsn ke, IoTepsiB BCEro MATh MPOLIEHTOB CKOPOCTH, MPO-
I JIETALLYIO CJIEIOM rapryJsibio, OTOPBaJ KPbUIO TPEThEU U Cle-
TOHUPOBAJ MPOrPAMMHUPYEMBIM OCKOJIOYHBIM 3aPsIIOM MOCPEIn
TJIOTHOTO CTPOS YyJIOBUIII.

[Llesib yanuroxena. Haneceno ypona: 48 900 (Kputnueckui
KUHETUYECKUH yaap). |

[Llesnis yHuuroxkena. Haneceno ypona: 51 200 (I'mmpoymap
BBICOKOM TIJIOTHOCTH). |

[Llenp yHMYTOXEHA. .. |

[Llenp yHuuTOXKEHA. .. |

CucremHbIM yat nepe rnazamu Eropa npesparusics B CILIONI-
HOW BOJIONA/I 3€JIEHOTO TEKCTa OOEBBIX OTYETOB:

[[Tonmyueno onbita: 12 000.]

[[Tomyueno onsita: 12 000.]

[[Tonyueno onbita: 14 500 (QnmutHas 0cods). |

[[Tonyueno onsita: 12 000...]

He60 Hag Xpedtom Mopo3Horo Kibika okpacuioch B uep-
HBIA 1 JTWIOBBIN 1BeTa. «IIIkBan-4» padoTtan Kak MexaHuJdeckast
koca cMepTu. CKOpPOCTPEIbHOCTh B ABA/ILIATH HIECTh BBICTPEIOB



B CEKYH[ly CO3/aBaJla B BO3/yX€ CIUIOIIHOW KOPUJOpP U3 JIeTsI-
LIEr0 TMIEP3BYKOBOro Merasula. Kaxkaplii yeTBepThi CHapsA[ B
JieHTe ObUT CHApsDKEH IIparHeIbHON OOEroJIOBKOH C JIATYMKOM
NpUOIMKEHUsI — Ha JTUCTAHIIUMM B JIBa KUJIOMETPa OHU TOJIPbI-
BAJINCh, BHIOpACHIBasI BIIEPE/] KOHYC U3 TPEX ThICSY BOIbPaMo-
BBIX IIIAPUKOB IMAMETPOM B TPU MUJUTUMETPA.

Ha ckopocTti BcTpeur B OATOpa KUJIOMETpa B CEKYH[Y TOT
CBHUHIIOBO-BOJIb(PpaMOBBIN Tpaj OYKBaJIbHO COpPUBAJ MPOCTPaH-
CTBEHHBIE KPbLIbsl rapryauil. JIulieHHble a9pOAMHAMUKY U Jie-
BUTAIIMOHHBIX TIOJIE, TBAPH IITOIOPOM Tafaid BHU3, pa3OuBa-
SICb O HETIPUCTYIHBIE CKaJIbI ILIATO.

— CtBOn onuH: Temreparypa 640 KeIbBUHOB, — OyOHMI
B YXO CHMHTeTHYecKHil rojoc «Apudmomerpa-12». — I[logaua
KMJKOr0 a30Ta yBeJIMYeHa Ha COPOK npotieHToB. CTBOJ ABa: OT-
kat B HopMme. Pacxon 6oenpunacos: 280 u3z 1200. DddexTus-
HOCTb nopaxkeHus ctau: 44.2%. Bpar MeHsieT TAKTUYECKYIO CXe-
My.

OcraBimecs: B XHMBBIX TBapH MOHSUIM, YTO JIOOOBasi araka
npeBparnaercs B 60iiH0. CTast paccenanach. [ 'apryiabu 3aoxu-
JIM BUPQKU C UYy/IOBUILHBIMU [IEPETPY3KaMU, YXO[Is B CJIETIbIE 30-
HBI TYpEJIM U MHITAsICh 3aUTH Ha OaTapeio C YeThpeX CTOPOH OfI-
HOBpeMeHHO. HeKoTopele U3 HUX CIIMKMPOBAIM K CaMOMY MOJ-
HOXUIO CKaJl, MPsYach 3a €CTECTBEHHBIMU U3JIOMaMU penbeda,
YTOOBI 3aTE€M BBHICKOUUTD HA JUCTAHIMIO OMKHETO 0Ol

— IloHsAnm, yTO MoK paszjavy Jiydlle He JIE3Th? YMHbIE TBa-
pu, — xMbIKHYN Erop, nepexsmoyasi pe;kuM HaBeIeHUsI C aBTO-



MaTUYECKOTO Ha MOMYPYYHON C HEMPOCETEBbIM ACCUCTUPOBAHU-
eM. — Ho y Bac HET JaHHBIX IO YIJIOBOM CKOPOCTHU HABEICHMSA
11aTpOPMbI HA MATHUTHBIX MOJBECAX.

Kanuuuna nosen B3msAoM BripaBo. Tsokenas MHOTOTOHHAst
Oamns «IllkBana-4» pa3BepHyJIach Ha CTO BOCEMBAECAT IPaiy-
COB C ITyraiouiei MIaBHOCTIO U CKOPOCTBIO CIIOPTKapa — MeHb-
IlIe YeM 3a YeTBEePTh CEKYH/Ibl. MarHUTHbBIEC MOMYIIKU U JIMHEH-
HbIE JIEKTPOMOTOPHI MPUBOJIA CPEArupoOBAId MTHOBEHHO, TOJ-
HOCTBIO UTHOPHPYS YyJIOBUIIHYI0 WHEPIUIO KOHCTPYKIMK OJa-
rofapsi KOMIIeHCaTopamM Macchl.

['pynmna u3 cemu rapryiauii BBIHBIPHYJIA M3-3a IpeOHs yTeca
BCEro B MATUCTaX MeTpax OT mardopmsel. X mactu pacnaxny-
JIVCh, U3BEprasi CryCTKM YepHOTO SHTPOMUWHOTO MJIAMEHH, CTIO-
COOHOTO PacTBOPUTH TAHKOBYIO OPOHIO.

— IMo3mHO, — MpoeInT CKBO3b 3yObl OPYKEUHUK.

Kopotkas ouepenp. Illects BhicTpesnoB. badax-6adax-6adax !

Ha pucranimuy B mATECOT METPOB CHapsaM MOTPeOOBAIOCH
9y Th OOJIBITIE OTHOW JIECATON CEKYH/Ibl. YIapHast BOJIHA OT AYyJIb-
HOTO cpe3a cOMJIa C HOT TPOUX CEPBUCHBIX IPOHOB Ha KPalo I1JI0-
IIAJKH, a BbIJIETEBIIINE CHAPS/IbI IPOCTO AHHUTHIIMPOBAIN BO3-
IyX MEKIy OpyIueM U IeJIsSIMU.

[aprynmii He mpocTo yomno — ux OykBajbHO cmeno. Bos-
AYIIHBIA BaKyyMHBIA KapMmaH, 0Opa30BaBIIMICS BClel 3a T'd-
NIep3BYKOBBIMU OOJIBAHKAMU, BTSIHYJI B ce€0sl OCTATKM pa30pBaH-
HBIX T€JT U C TPOXOTOM 3aXJIOMHYJICS, pa3METaB JIMIKYIO YepHYIO
CJU3b TI0 cKataMm. YepHoe r1aMsi SHTPOIHHU 3aXJIeOHYIIOCh B COO-



CTBEHHOM B3pBIBHOW BOJIHE, TaK W HE JIOJETEB JI0 OpOHEIIWTa
opyaus.

Ho paccnaGnsarbest ObU10 paHo.

B HebGe Haj 6a3oil pazfgasicsi packar rpoma, OT KOTOPOro y
Eropa 3a/105kuio yim Jaxe CKBO3b 3BYKOBbIE (PHIIBTPBI IILjIe-
Ma. [IpocTpaHcTBEHHBIM pa3iioM, BUCEBIIMM HA BBICOTE JIBYX KH-
JIOMETPOB, BHE3AITHO pacIIMpwiics BTpoe. PUoieToBoe CusiHUE
CMEHUJIOCh MEPTBEHHO-OArpoBbIM, HABOISIIUM IEPBOOBITHbIN
yKac.

W3 Henp be3aHbl, HETOPOIJIMBO B3MAaXMBasi YETHIPbMS IlEpe-
MOHYATHIMU KPBUIbSIMH, BBIILIBUIO HEUTO KOJIOCCATIbHOE.

[BHUMAHUE! Ha mone 60s 3apviKCUpOBaH MPOTHBHUK
panra «Komanaup ABaHrapaa».|

[Mnentndpukanms: Apxu-Iapryn Ilycrornoro Illtopma (Tup
8, bocc Jlokarun). |

[Vposens: 345.]

[OcobenHocTr: [lceBno-rpaBUTAIMOHHBIN MAaHIMPh, Meplia-
I0IMH (pa30BBIN CABUT, D(PUPHBIA BAMIIMPU3M AEBATOIO Kpyra. |

[Bammra: Maruveckuid Oapvep «CuHrynspHocts bes-
JaHb ([Tornmomaer 100% 3HepreTM4eckoro ypoHa, UCKpUBJISIET
TPAEKTOPUU CTAHJAPTHBIX KUHETUYECKUX CHAPSIIOB MaJIOW Mac-
Chl). |

Cy1ecTBo HaIIOMMHAJIO IPEBHETO AlIepa, OTIIUTOrO U3 Yep-
HOro 0azajbTa U MyJIbCUPYIONIETO PACKATIEHHBIMU MTPOXUIKAMU
KUIIKOro Bakyyma. [[MHa ero Tena mpeBbliliaia COPOK METPOB,
a pa3Max KpbUIbEB 3aKpbIBaJl TPETh TOPU30HTA. B rpyau dynoBu-



114, TOJ1 TOJIIEN MOTYMETPOBbBIX YEUTYHYaThIX [IJIUT, TOPEIIO SIp-
Koe, ciensuiee (proJeToBoe CONHIE — TO camoe Aapo Braapiku
Besnnebl, 0 koTopoMm aymai Erop B maxre.

MOHCTp OTKpBLT MacTh, B KOTOPOH 3aKpy4YMBaJIaCh YepHas
BOPOHKA T'PaBUTAIIMOHHON CUHTYIIsipHOCTH. OH coOupasicsl yHU-
YTOXHUTH BCE IJIATO OFHUM yJIapoM, ctepeB 0azy «KamuauH-1»
BMECTE CO CTPOSAIIMMCS PEIbCOTPOHOM B 3JIEMEHTAPHBIE YACTH-
bl

— Apxu-TI'apry:n... — ra3a Eropa cy3unuck. BHyTpu Hero He
ObLT0 cTpaxa. JIMIb XOMOHBIA, KPUCTATBHO YMCTHIA pacyeT WH-
’KeHepa-0aJUIMCTHKA, CTOIKHYBIIIEToCs CO CJIOKHOW MeXaHuYe-
cKou 3ajgauer. — VICKpuBIsiellb TPaeKTOPUM CHapsI0B Majion
Macchl, 3HaunT? ['paBurtarmeit Ganyenibcs?

KanvHuH ygaput KyJIJakOM 10 aBapUMHOM MAHEJN CeJIEKTopa
OoenpuIiacos.

— «Apudmomerp», 3a0JOKUPOBATh CTAHAAPTHYIO JIEHTY!
[opats cnerdoernpunac u3 pesepBHoro OyHkepa «Omera». CHa-
PAABl C YTSKEJIEHHBIM BOJIB(PAMOBBIM TIEHETPATOPOM THIIA
«['BO31IB-8».

[BHrmanue: Beiopan Goernpuriac BbICOKOH MIIOTHOCTH € KaJIH-
OepHBIM CTAOMIN3aTOPOM. |

[Macca chHapsapa: 18.2 kr. CepaeyHMK: KOMIIO3WT BOJIb-
(ppam-peHnii-ocMuii C TPaBUTALIMOHHBIM YTSKEIATENIEM. |

[[Tpenynpesxaenue: Harpy3ka Ha CTBOJIbI IPEBBICUT ILITATHYIO
Ha 45%. Pecypc ctBonioB cHu3uTCs Ha 200 BBICTPENOB. ]

— IIneBatp Ha pecypc, CTBOJBI NEPETOYMM, — OTpE3asl



Erop. — IlepeBecTy BCI0 MOLTHOCTb KOH/IEHCATOPOB HA JIEKTPO-
MarHUTHBIE PEJIbCh JOYCKOpeHHs. OTKIIOUUTh BTOPOCTENIEHHbIE
HIMTHI 0a3bl, BeCh TOK — B opyaue! [lait MHe MakcUMyM pa3roHa,
Ha KOTOPBIN CITIOCOOHBI 9TH IITUHBI !

[DHeprus nepeHarpasieHa. |

[MoruHOCTb BBICTpeNia yBearnueHa 1o 68 MeraaxoyJen. |

[HauanpHast ckopocts: 5 600 m/c.]

Apxu-Tapryn B HeOe 3akoHUNIT (POPMUPOBAHUE CUHTYIISIPHO-
ctu. B cTOpoHy 1m1ato copBaJiCsi UyIOBUILHBIN CTYCTOK ThMbI, UC-
KPHBJISIIONINAN CBET BOKPYT ceOsi. [IpocTpaHcTBO niepe; HUM cMu-
HAaJIOCh, KaK JKecTsiHasi OaHKa.

— TBoii ¢okyc padoTaeT TOIBKO MPOTUB TOTO, YTO JIETaeT
MEIJIEHHO, TBapb, — Mpoluentan Erop. — VY runep3Byka cBou
3aKOHBI IpesioMyieHus1. Bpems BcTpeuu: Tpucta COpOK MUJUIUCE-
KyHJ. JIoBU reomerpuio.

«IIIkBan-4» B3peBen TaK, CIOBHO pacKoJIoJIach caMa IJIaHEeTa.

310 ObUT He OErIblii OroHb. ITO ObLJT CHHXPOHHBINA 3aJI U3
BCEX YEThIPEX CTBOJIOB OJHOBPEMEHHO.

Yetbipe TsKeNbIX BOJIb(PAMOBBIX KOIbsl BECOM MOYTH JIBa-
J1aTh KWJIOTPAMMOB KakA0€ MOKMHYJIM KaHaJIbl CTBOJIOB Ha CKO-
POCTH B MSATh C MOJIOBUHOW KWJIOMETPOB B ceKyHIy. OT 4yno-
BUIIHOTO JABJIEHUSI U TPEHUS O BO3/yX BOJIb(paM pacKauics
no6ena, NpeBpaTUBILKUCH B OCIENUTEIbHbIE KOMETHI.

WX noner aymics 1071 MTHOBEHUS.

Jlersiias HaBcTpedy yepHasi cepa CUHTYISPHOCTH MOMbITa-
JIach 3aTAHYTh UX B CBOIO IPABUTALIMOHHYIO BOPOHKY, HO KOJIOC-



caJibHasi KMHETUYeCKasi Macca U IyJIOBHIIHASI CKOPOCTh CHAPSI-
JI0B TIPOCTO MPOOHJIM MCKPUBJIEHHOE MPOCTPAHCTBO HACKBO3b.
Kunernueckasi sHeprusi 4eTblpex OOJBaHOK — TOYTH TPHUCTA
Merajikoyjieil CyMMapHO — pa3opBasia I'PaBUTAIIMOHHBINA CTY-
CTOK, JIETOHMPOBAB €ro paHbllie BpeMeHU B Bo3layxe. B Hebe
pacuBes TMraHTCKUMA YEPHBIM Iy3bIpb AHHUTWJIALINM, CKETIINAN
OCTAaTKU MEJIKUX Iapryjiuil B pajnyce MoIyKUIOMETpa.

A cHapspl UK TAJIbIIE.

[lepBbiii Bonb(gpaMoBBIN cTepkeHb ynapuil Apxu-laprymy
TOYHO B JIEBOE TUIeueBoe couwieHeHue. [IpocTpaHCcTBeHHBIN Oa-
pbEp UYyIOBHUIIIA JIOITHYJI CO 3BOHOM Pa3OMTOro XpycTassi — UM-
MYJIbC CHapsia ObLT HACTOJIBKO YYJOBUIIIEH, UTO I0JI€ paccesiHusI
3axJIeOHYJIOCh COOCTBEHHOUM 00paTHOM cBsi3bl0. CTepkeHb Mpo-
OWJT Yenryio, KOCTh, IPOIIHJI TeJIO TBAPU HAUCKOCH U BHIIIIEN Ye-
pe3 CIUHY, BBIPBAaB KyCOK XpeOTa pa3MepoM C JIETKOBOW aBTO-
MOOWJTb.

Bropoii 1 Tpetuii cHapsiibl C UHTEPBAJIOM B IBE COTBIX CEKYH-
JIbl BOH3WIUCh UYJIOBUIILY MIPSIMO B LIEHTP T'PYIHOMN TIACTUHBI.

Hukaxoit Marum. Yucrasi ruipoquHaMuKa yaapa TBepIbIX Tell
Ha CKOPOCT$IX, MPEBBIIIAIOIINX CKOPOCTh 3ByKa B MaTepHase Mu-
IIIEHU B JIECSTKY pa3s.

O6cumanoBast OpoHs Oocca noBesna cedst Kak 0ObIYHAS JKHUI-
KOCTb. Bo Bce cTOPOHBI OpBI3HYJIM BOJIHBI PACILIABJIEHHOIO KaM-
Hsl U 4epHou 1ioTh. CHapsiibl BOILIM Ha TIYOWHY TpeX MeT-
POB, KpyIlla BHYTPEHHUE OPTaHbl UyIOBHINA, ¥ YIAPUIN MPSMO
B IyJabcupyomiee Anpo be3nHsl.



Paznasics riryxoid, yTpoOHBIH 3BYK — CJIOBHO B TITyOMHE OKe-
aHa B30pBAJIACh IIyOMHHAsI OoMOa.

YeTBepTblii CHapsiA, IEIIINHA C MUKPOCKOITMYECKUM OTCTaBa-
HUeM, 0OWI KOHCTpYKIHo. OH Boles B 00pa30BaBIIyIOCs MPO-
OOMHY U CHEC OTMIOPHBIE CBS3KHU MPABOTO KpPbLA.

Apxu-I"apryn 3actein B Bo3ayxe. Ero macts oTkpbutach B 6e3-
3ByYHOM KpUKe aroHuu. VI3 mpoOOWH B €ro Teje XJbIHYIA He
KPOBb U HE MaHa — TOTOKH OCJIETIUTENIbHO-(PUOJIETOBOTO KOH-
LHEHTPUPOBAHHOTO cBeTa. [IpocTpaHCcTBEHHBIE CBSA3U BHYTPH €TI0
TeJa PYLLIUIUCh.

[KPUTUYECKHNU VIAP!]

[HaneceHo ypona: 412 000 (ITpoOutue *XU3HEHHOTO Y3Ia,
T'UIPOIMHAMUYECKUI KOJIJIANC BHYTPEHHUX CTPYKTYD).]

[Lless «Apxu-Iapryn Ilycrorroro Iltopma» norepsna cno-
COOHOCTbD K JICBUTALIVH. |

OrpomMHasi copokameTpoBasi Tyllla YyJOBHUIIA PyXHYJla BHU3.
C 4ynoBULIHBIM I'POXOTOM, MOJIHSB TY4y CHEra, JibJa U KaMeH-
HBIX OOJIOMKOB, TyImIa 0occa Bpe3asiach B CKaJIbHBIN BBICTYII B
TpexcTax MeTpax oT nepumerpa 6a3bl. Ckasa He Bhlepikasa yia-
pa ¥ HaroJOBMHY OCHINIAJIaCh B MPOMACTb, YBJIEKas 3a coOoii
MepTBoro tutaHa beznnel. Ho ero MaccuBHOE T€J0 3aCTpsijio Ha
IIMPOKOM KapHHU3€ TEXHUYECKOrO CepraHTHHA.

OcraBiimecs: B )KMBBIX MMOJTOpA JECATKA MEJKUX rapryiui,
YBUJEB IMOe/Ib CBOEr0 BOXKaKa, MOTEPSUIM OCTATKU BOJU K CO-
npoTUBIeHUI0. M31aBas maHn4Yeckre KpUKU, OHU Pa3BEPHYJINCh
1 OpOCHIIHICh BPACCHIITHYIO, PACTBOPSISCh B CEPO MIJIE HA/IBUTA-



OLIENCS METENH.

Erop He ctaii TpaTUTh HA HUX CHAPSI/IBL.

— IIpekpatuth OroHb, — CKOMaH/I0BaJI OH B MUKPO(OH, TS~
KEJI0 MIepeBOAs AbIXaHUE.

[Orous npekpartieH. |

[Opynuisbiii koMiuieke «IIIkBas-4» nepexoguT B pexuM
OXJIaXKIeHUs. |

[Octatok GoekoMILieKkTa: 724 BrICTpena. |

[Temneparypa crBosios: 890 KenpBuHOB. 3anyieHa npoays-
Ka XUIKHUM TeJIieM. |

[3ddekTrBHOCTH GOEBOTO NMpHMEHEeHUsT KoMIuiekca: 98.4%.
3aMevyaHud IO MEXaHUKE JOChUIAHUSA HeT. ]

Hacrynuna 3BeHsIIasi, HEECTECTBEHHAs! THIIMHA, Hapylllae-
Masl TOJILKO CBUCTOM JIE/ISTHOTO BeTpa /1a IIUIEHUeM PacKasieH-
HOT'O MeTaljla Opy/usi, Ha KOTOPBIY MaJajid peKue CHeKUHKU,
MTHOBEHHO MpeBpaiasch B nap. Bo3ayx Ha miarto ObuT rycto
MPOIUTAH 3aMlaxoM KKEHOW Cepbl, 030Ha M IMOPOXOBOU Trapwl.
Merenb OCTENIeHHO 3aTsATUBAIa BOPOHKH U PHITBUHBI HA OETOHE
OeJIbIM CaBaHOM.

Erop cusin nieM. Mopo3HbIil BO3AyX OOXer pasropsideHHOe
JIMLIO, OCTY:Xasl MyJbcupyionye BUCKU. OH CIUTIOHYJI Ha Cepblii
CHET U MOJOUIET K Kpal OPYyAMWHOU IIAT(OPMBI, ML TyAa,
7€ Ha CKaJIbHOM KapHU3e JBIMIINCh OCTAaHKW YyJOBHUIIIA.

[lepen m1azamu BCIBIXHYJIA 30J10Tasl Yepe/ia CUCTEMHBIX yBe-
TTOMJIEHU:

[bout 3aBepieH. OTpaxeHa ataka ABaHrapaa besnHsi. |



[ VHruTOXEHO POTUBHUKOB: 312 eanHuLl Masior pakuuu, 1
bocc nokauwmu. |

[ITonyueno onsiTa: 864 000.]

[[To3apasisiem! Bail ypoBeHs nosbiiieH: 184 -> 187.]

[[TonyueHbl CBOOO/IHBIE OUKH XapaKTepUCTUK: 15.]

[[TosryyeHbl OUKM MHKEHEPHBIX HABBIKOB: 0.]

[octuxkenue: «AdcomotHbiii Kaymmop» (YHuuTOo)KeHue 60c-
ca 8-ro THpa UCKJIIOYUTELHO KUHETUYECKUM OpYKHeM Oe3 MpH-
MEHEHUsI aTaKyIoIer Marum). |

- Harpana: D¢ dekTuBHOCTh IPOOUTHS TSKEJIOW KMHETHKON
yBesnYeHa Ha 5% (IacCUBHO).

KanuHuH ycMexHycs KpaelukoMm pra.

— I1aTh mporeHToB K MpooduTHio... Menoub, a npusTHo. Ha
HIECTH KWJIOMETPax CTBOJIA PENbCOTPOHA ITH MATH MPOLIEHTOB
Ty T JIMIITHUE COPOK METPOB MPOOUTON OpOHU MX (hIarMaHoOB.

OH aKTUBUPOBAJI PALUIO0 BHYTPEHHEN CBSI3U Oa3bl:

— HWuxenepHas rpynna «Honb», B34Th TsKENbIA IPY30BOI
MaHUITYJIATOP U TatpopMy Ha aHTUrpaBax. CoyCTUTBCA K cep-
MAaHTUHY Ha OTMETKY IUIIOC TP THICSYU CEMBCOT.

[Cnymaem, Coznartens. Kakue ykazaHus o yruiausaiuu 6uo-
Macchl?] — OTO3BAJICSI XPUILIBINA TOJIOC HAYaJIbHUKA CMEHBI aB-
TOMATOHOB.

— Buomaccy cOpocuts B yiiesnbe, oHa (DOHUT SHTPOIUECH,
HaM 3apaxeHHe rnepuMmerpa HU K yemy. Ho U3 rpyaHoil KjeTku
BbIpe3ath S1apo. OHO IOKHO OBUIO YIIENeTh — YeTBEPThIN CHA-
P MPOILEN HA TPY CAHTUMETPA MPaBee LIEHTPATIbHOU KarCyJIbl.



Msue nyxHO 310 Anpo nenviM. be3 enuHoN TpenuHbl HA KpU-
cTajuie CTadrIn3aTopa.

[[TpunsTo. [loctaBka B 1aOOpaTOpUIO Yepe3 COPOK MUHYT. |

Erop nopomen k «IlIkBany-4» 1 Mojoxui 3aTsHyTy10 B 6po-
HernepyaTKy pyKy Ha TOJICTBIM 3alUTHBIA KOXKYX MEPBOIO CTBO-
ja. Metajut noj mepyaTtkoil MEPHO OCTBHIBAJI, THIPABIMKA €]1-
Ba CJIBIIITHO TOINENKUBaa, cOpachiBas U30BITOUHOE JaBJIEHUE B
JpeHakHbIe OAKH.

Ilymika BeAepKana. YIapHble Harpy3Ku, TEIJIOBOE paclumpe-
HUe, BUOpalvsi OT CBEPXBBICOKOTO JIaBJIeHUSI B KaMOpe — Bce
pacyeThl OKa3aMCh BEPHBL. YIJEpOJHbIE HAHOTPYOKU B KpHU-
CTQJUIMYECKOM pelIEeTKE CTBOJIA CIIPABUJIUCH C JIABJICHUEM B ITAT-
Ha/ILaTh ThICSTY aTMocdep.

— Xopomas padota, — TUX0 cKazan Erop cBoeit maruHe,
CJIOBHO XMBOMY CYIIecTBY. — ThI TIOKa3aja UM, 4TO UX Marus
HUYEro He CTOMT IPOTUB ITPOCTOM Macchl, YMHOKEHHOM Ha YCKO-
peHue B KBajpare.

OH pa3BepHYJICA U 3aiarajl 0OpaTHO K MAXTHOMY CTBOJY.

Brniepen ObUTO KOJTOCCAIbHOE KOJMMYECTBO padoThl. ATaka
aBaHrapia ObUla JIMIIb pa3BeKor Ooem. BesqHa mporiynbiBa-
J1a 000pOHY, MPOBEpsiyia TOTOBHOCTh cekTopa. Hacrosmmii ot
— C UX KWIOMETPOBBIMH MAPSIIAMU MOHOJUTAMH, CIIOCOOHBI-
MU BBIKUTATh MaTePUKU OPOUTATIBHBIMU OOMOApAUPOBKAMU —
npuOy/IeT TOYHO MO PACIIMCAHUIO.

TaliMep Ha TAKTUUECKOM KpaHe HEYyMOJIUMO OTCUUTHIBAI Ce-
KYH/IBL:



[OcTanock BpeMeHH 10 3aBeplIeHrs] pa3BepThiBaHUs (ioTa
Be3nnbl: 65 yacoB 42 MUHYTHI. |

[CraTyc pa3sroHHOM 1axThl penbcoTpoHa: 4.6%. ]

— IlepBoe siapo ectb, — mnpousHec Erop, 3axonsi B KabuHy
mdTa U HA)KUMasi KHOIIKY CITyCKa Ha OOUHHAIIAThIA TOPU30HT.
— Ocranocs eme Tpu. M mecTbaecsaT nsaTh 4acoB, YTOOBI Mpe-
BPATUTb Ty TOPY B CaMoe CTPAILIHOE OpyIue, KOTOPOe KOraa-Ju-
60 BUJIEIa 3Ta BCEIEHHAS.

Krners aporHynia v ¢ HapacTaloOIIMM T'yJIOM MOHEC/Iach BHU3,
BO MPAaK MO/I3€MHBIX JIMTEMHBIX 1IEXOB, Il KUIEeI Bolb(pam 1
KOBAJIOCh BO3ME3/IKE.

I'naa 5. IBomonus Kiacca

[IlaxTHas KJIETh MaJaj1a CKBO3b TOJIILY CKAJIbHBIX OPOJ, C [IIY-
XMM, BUOPUPYIOIIIMM PEBOM, OT KOTOPOTO 3aKJIaJIbIBAJIO YIIIH.
MarHuTHbIE 3aXBaThl CTAOMJIN3aTOPOB HA HATIPABJISIIOIIMX PElb-
cax BBICEKaJIM CHOITBbI OJIETHBIX TOYOBIX UCKP MPHU KaXJIOM pe3-
KOM TOPMOXEHHU Ha MPOMEKYTOUHBIX rOpu3oHTaXx. [ryOmHa
pocia: yeTblpecta METPOB, BOCEMbCOT, KUJIOMETP ABECTU. Bo3-
IyX B IIIAXTe€ CTAHOBWJICA Bce Oojiee MJIOTHBIM, TOPSYUM U TY-
CTBIM, TIPOMTUTAHHBIM €JIKUM 3araxoM MaIIMHHOTO Macla, pac-
KaJICHHOro 0a3aJibTa K O30Ha.

OpuHHAALATHI TOPU3OHT BCTpeTu Eropa ynapom TersioBou
BOJTHBI.

31ech, B caMOM CepILE MOJION rOpbl, pa3BepHYJICS KOIOCCAITb-
HBIA TTPOU3BOJCTBEHHBI KOMIUIEKC, BBITPBI3CHHBI B TPAHUTE



ThICSTYAMH MeXaHUIeCKUX OypoB. CBOIbI IMKJIOMUYECKOM TeTIe-
PBI TEPSUTUCh BO Mpake Ha BBICOTE TOYTOpa COTEH METPOB, U
TaM, TIOJl CaMbIM KYTIOJIOM, KJIyOUJIUCh cepble oOaka meperpe-
TOTrO Mapa, o3apsieMble 6arpoBbLIMU OTOJIECKAMU TUIABMIIbHBIX T1e-
yeil. OrpoMHBIE KOBIIIY IMArAIINX MAaHUITYJISITOPOB ME/IJIEHHO
OITPOKU/IBIBAJI TOHHBI KUIISIIIETO BOJIb(hPaMOBOTO KOHIIEHTpATa
B TUIJIM HETIPEPHIBHOM Pa3iMBKU. 3eMJIs TOf] HoraMu 0Oe30cTa-
HOBOYHO T'yJieJla — COTHU Ie0TePMaIbHBIX TYPOUH BIPbI3AJIMCh
B MarMaTU4eCcKUi KapMaH TPeMsl KWJIOMETPAMH HUKeE, BHIKAYH-
Basl TEPaBaTThl SHEPIUHU ISl MIUTAHKS STOTO TMOA3EMHOTO JIEBH-
acpana.

Erop Bbiiesn u3 udra, TSKe0 CTynast KOMIO3UTHBIMU Caro-
ramu Mo peuieryaromy Hactuily. Ero taktudeckuii uHTepdeiic
TYT K€ BCIIBIXHYJI KACKQ/IOM TEJIeMETPHUECKIX MapKepoB: COT-
HY aBTOMAaTOHOB-TIAYKOB MOJ3aM MO ¢hepMaM HeCyIuX KOH-
CTPYKLIMH, MOHTUPYsI CBEPXITPOBOASAIIME IIUHbI, TUAPABINYE-
CKHE TIPECChl C PUTMHUYHBIM, COTPSICAIOIIUM KOCTH TPOXOTOM
(hopmoBa GPOHETTUTHI CTAOMIN3ATOPOB; JIa3epHbIe MHTep(de-
pPOMETpBl YepTWIX B ABIMHOM MOJTyMpake pyOWHOBBIC JIMHUY,
BBIBEPSISl TEOMETPUIO0 PA3rOHHOTO CTBOJIA C TOUHOCTBIO /IO HAHO-
MeTpa.

— IIporokon «YucTriibimk» 3aBepIICH, — pa3faiIcs CKpe-
KETIYIIUI MEXaHUTIEeCKUH TOJIOC MO3aIH.

W3 TEeMHOTBI TEXHOJIOTMYECKOTO TyHHEJsI TOKa3ajiach MHOTO-
Horasi rpy30Basi Iiarpopma Mojiesi «ATiaHT-6». Ee rugpasiu-
YeCKHe CTOWKU MPOruOaIMCh TOJ TSHKECTIO TEPMETUIHOTO cap-



Kodara U3 TpexcaorHoW 00eIHEHHOM OPOHH, OTIETEHHOTO TOJ-
CTBIMH Ka0eJIsIMH MPUHYAUTEIHHOTO KPHOTEHHOTO KOHTYPA.

— Hoxknan, — 6pocun Erop, He 060paunBasich 1 MpogosuKast
U3yvarh MPOEKIIUIO BEPTUKAIBHOTO CTBOJIA PEIbCOTPOHA.

— OOBEKT U3BJIEYEeH U3 IPYAHOM MOJIOCTU JIM/IEPa aBaHTap-
na be3sHpl, — N0M0KWI aBTOMATOH, IIEJIKHYB CEpBOIIPUBO/A-
MU F'OJIOBHOTO MoAyJIsl. — Pusnueckue NoBpexkIeHrs BHEITHEN
o6omnouku: 0.12%. Tepmobaprueckoe BO3ACHCTBHE B TIpeaesiax
HopMbl. CuHTynsipHasi koMripeccusi crabuibHa. [lotepu mMacch
IIpY U3BJIEYEHUH OTCYTCTBYIOT. JIocTaBKa BBINOJIHEHA 32 TPUA-
1aTh YEThIPE MUHYTHI.

— OTKpbITh capkogar. AKTUBUPOBATh 3AIIMTHbIE OIS Jia-
6opaTopuu Ha TIOJHYIO MOIITHOCTb.

[1naropma 3amepia B IEHTPE UCTIBITATENBHOU TuIomanku. C
HIUNIEHUEM COpPBAJIMCh MHEBMaTu4eckue 3aMku. [110THbIA, Mo-
JIOYHO-O€JIbI TYMaH KUAKOTO a30Ta XJIBIHYJI HA HACTUJI, UCTIapsi-
sICh Ha JIETY OT OKpy:Kamoiero xapa. Korma 3aBeca paccesiiach,
Erop yBugen tpoden.

fAnpo npencraBisio coOOM MPAaBUIIBHBIN OKTa3p Pa3MepOM
C KPYIHbI aBTOMOOWIbHBIN JBUraresib. OHO He ObLIO MeTan-
JIOM, KaMHEeM WJIM KPUCTAJUIOM B TIPUBBIYHOM IMOHUMaHUU. Ero
I'PaHy COCTOSIIM U3 3aCTHIBLIET0, HEBEPOSATHO IJIOTHOTO UCKPUB-
JIeHUs1 IPOCTPAHCTBA, CKBO3b KOTOPOE MEJIEHHO ITyJIbCUpOBaJa
CMOJISIHO-YepHasi, MOKMpalolas cBeT cyoctaHius. BHyTpu stoii
TbMBbI BCIIBIXMBAJIM U TaCId KPOIIEYHbIE CUPEHEBbIE TATAKTUKU
— MHKPOCKOIIMYECKUE CUHTYJISIPHOCTH, YAEPKUBAEMBbIE B JKECT-



KOM PaBHOBECHM COOCTBEHHBIM I'DAaBUTAIIMOHHBIM MojieM. Bo3-
JyX BOKPYT s1/Ipa 3pMMO MCKaxaJscs, IpeloMJisisl CBET aBapuid-
HBIX JIAMIT TaK, CJIOBHO ME/1y IUIUTaMU HAacTUJIa BO3HUKJIA I'M-
raHTCKasl Karuis KUJIKOTO XPyCTallsl.

[Tpu npubnkennn Eropa rpaBUTallMOHHbBIE JATYMKU HA €T0
9K30CKEJIETe 3aBEpelaIu:

[BHumanue! 3aprkcupoBaH JOKaJIbHBIA TPAJUEHT KPUBU3HBI
npoctpaHcTBa: 4.8 G Ha rpaHulie OJHOrO MeTpa. |

[VpoBeHb SHTPONMUIHOTO AABJIEHUS: KPUTUUECKHUH. |

[BekTop MHEpIMyu OKpYKaloIIel cpeibl HecTaOuIieH. |

Erop cHsut Oponenepuarky. Ero nagoHb, MOKpbITast CEThIO
TOHKUX CyOJiepMasibHbIX HEWPOIIYHTOB U 3aCTapelibiX OKOTOB
OT KOHTAaKTOB C BBICOKOYACTOTHBIMU JIyTaMU, MEJJIEHHO OITyCTH-
JIach K TOBEPXHOCTH OKTadapa. OH He OosiIcs SHTPOITUH. 3a CTO
JBaJIaTh CEMb TOMOB 3TOW OECKOHEUHOU OOMHM €ro Teso u JIy-
112 JANTUPOBAIUCH K TIeperpy3Kam, ClIOCOOHBIM PACTIbLIUTh Ha
aTOMBI 1IeJIble APMUU CMEPTHBIX.

B TOT MOMEHT, Korja ero najblibl 3aMep/id B MWIIMMETpE
OT BUOpPUpYIOILIEH I'paHu spa, MUP BOKPYT BHE3AITHO MOTEPSLT
3BYK.

['poxoT mpeccoB, ryn TypOuH, IIUIIEHHE Napa — BCE UCUe3-
JI0, CJIOBHO BBIPE3aHHOE CKaJbllesieM Xxupypra. Bpems pactsany-
JIOCh, 3aMeJTUJIOCh, TIPEeBpallasl Karii paciijlaBJIeHHOro MeTal-
JIa B BO3/IyX€ B 3aCThIBILIUE SIHTAPHbIE OYCHHBI.

Ilepen rmaszamu Eropa, pa3psiBasi IPUBBIYHYIO CETKY TAKTH-
YecKOro uHTepgeiica, pa3BepHysI0Ch 3010TO€ MOJOTHO CUCTEM-



HBIX COOOIIEHUI BBICIIIETO MPUOPUTETa. ByKBBI HE TTPOCTO CBE-
TUJIMCh — OHU BBIKUTAJIM CETYATKY MEPBO3JaHHBIM CUSTHUEM 3a-
KOHA BCEJIEHHOW.

[CkpbITOE YCIOBUE IBOJIIOLIAY BBIIIOJHEHO. |

[TpeGoBanue 1: YHuutoxkeHue mopoxaeHusi be3mHbl paHra
«Onycrommreas MupoB» ¢ UCIOJIIL30BAHUEM YHCTOW KUHETH-
YecKoW OATMCTUKU Oe3 pUMEHeHUsT MeTapU3NIeCKUX TuieTe-
Hul 1 3akyinHanui — BBITIOJIHEHO (CepxTsikenast ycTaHOB-
Ka «[lIkBas-4», npssMoe nomnajaHue B ysI3BUMBIN y3ei). |

[TpeboBanue 2: [JocTnkeHne nmpeaesa MOHMMaHHS Klaccuyie-
CKOM MEXaHMKH TBEpIOIo Tesla U PEIATUBUCTCKUX YPaBHEHUM
nmkennss — BBITIOJIHEHO. |

[TpeboBanue 3: 3axBar cradmibHOTO SImpa [IpocTpaHcTBeH-
Hout CuHrynsipHocTH Kiacca «Kosmanc» 6e3 HapylieHus! Kpu-
crajmyeckoi pemtetku cradbunmsaropa — BbITIOJIHEHO. ]

[TpeGoBanue 4: IHquBUIyaIbHBIN TOKA3aTeTh KHHETUYECKO-
I0 MOTEeHIMaJIa IpeBbicuI Kputudeckyro maccy (10 000 000 000
JlxOynen HakOIUIEeHHOM npuMeHeHHoM sHeprun) — BbITTOJI-
HEHO.]

[MHMIManys KaueCTBEHHOIO CKayKa MaTpuIlbl TyIu... |

[Texymmii knacc: [['pann-Unxenep Kunetnueckux Cucrem]
(JlerenmapHsiii) Ooee He CTOCOOEH BMECTUTh BO3POCIIYIO KOH-
LENTyaJbHYI0 IUIOTHOCTH OllepaTopa. |

[Cucrema npou3BOAUT CKAaHUPOBAHKE JIOCTYITHBIX BOJIIOLIM-
OHHBIX IyTeEN... ]

[Nepen BHyTpeHHMM B30poM Eropa BO3HUKJIM TpU BETBSAIIU-



€csl BETBU, COTKaHHbIE U3 OCJIENUTENbHBIX (DOPMYJI, TEH30PHBIX
ypaBHeHU 1 auarpamm PeriHMaHa.

[Bapuanr 1: [[loBenurens nekrpoMarHuTHeX Byps] (Mu-
(pnueckuit)|

[Crienpanuzanusi: YpapieHre MeraBaTTHBIMU JyTramu, abco-
JIOTHBIA KOHTPOJIb HaJ cuiio JlopeHiia, HeorpaHWYeHHasi UH-
aykuust. CnocoOHOCTb pa3roHsITh MUKPOYACTHIIB IO CYOCBETO-
BbIX CKOpPOCTEN CUJIOW 4YMCTOM MbICU. Orpanuuenue: gpyHaa-
MEHTaJIbHASI 3aBUCUMOCTb OT BHEIIIHEN MPOBOAUMOCTHU CPEApbL. |

[Bapuanr 2: [[Ipoctpanctsenssiii banmcruk [Tycrorst ] (Mu-
(pnyeckuit)|

[Crienmanuzanus: VIck puBiieHre TpaeKTOpHil yepe3 (pa3oBble
KapMaHbl, cTpesib0a CKBO3b CKJIAJIKU MIPOCTPAHCTBA, UTHOPUPO-
BaHME MaTepuasbHbIX Nperpaja. OrpaHuueHue: notepsi KUHETH-
YECKOro UMmyJibca npu TpaHcdazoBom nepexone a0 40%.]

Erop naxe He 3aiepxkai B3IVIS[ HA MEPBBIX JBYX. DTO Obl-
JIM TYITUKY — MOIIIHBIE, pa3pyIIUTeNIbHbIe, HO Y3KOIO0ObIe, MPH-
BsI3aHHBIC K YaCTHBIM 3aKOHaM Martepur. EMy He HyXHbI ObLIH
komrpomuccel. [Ipotus ¢pota Be3anbl, NPOTUB YyJOBHUIIHBIX
KUJIOMETPOBBIX JieBMa(aHOB, 3aKOBAHHBIX B OPOHIO U3 CIIpec-
COBAHHOIO BaKyyMa 1 MEPTBOIO BPEMEHH, MOJIyMepbl O3HAYAIN
CMEpTb.

Ero B3m1s ynan Ha TpeTuii BApUaHT — TOT, YTO MepLas [1y-
OOKHM, TSIKEJIbIM TUIATUHOBBIM CBETOM, BOKPYT KOTOPOTO MPO-
CTpaHCTBO MHTep(eiica OyKBaJIbHO CBOPAUYMBAIIOCH B TPYOOUKY.

[Bapuant 3: [BepxoBHbil Apxurekrop Kuneruku] (Ilepso-



ponHbli / 3anpeenbHbii)]

[Barmanve: [laHHbI Kjiacc TpeOyeT TOJHOTO IepecTpoe-
HUsl HEMPOJMHAMUYECKOIO KOHTYpa, BOCHPUATHS WHEPLUATIb-
HBIX CUCTEM OTCYETa U (PyHAaMEHTAJILHOTO IEPECMOTPA KOHILIETI-
I MACCHI. |

[Onmcanue: [Ins Bac OBUXKEHUE TiepecTaeT ObITh CIIECTBH-
€M CWJIBL. [IBIKeHre CTaHOBHUTCS IEPBONPUYMHOM ObITHsI. Bbl He
IIPOCTO TOJIKAETEe MATEPUI0 — BBl JUKTYETE MPOCTPAHCTBY, Kak
MMEHHO OHO 00sI3aHO MaaTh HABCTpeUy BallluM cHapsigaMm. Bek-
TOPBI, TPABUTALMSA, UHEPLIUSA U Macca CTAaHOBATCS INIMHOM B Py-
Kax CKYJIBIITOpA. |

— IpuHATH BapuaHT TP, — He KOJIeOSCh HU I0JIN CEKYH/IbI,
nponsHec Erop B mycroty 6€3MOJIBHOrO MUpa.

[Boi0op 3apukcupoBaH. |

[Hayano nponecca TpaHCMyTalMyM MaTpulbL... |

Bonb He mpunuia. Bmecto Hee npuiiuia HeyesaoBeyeckasi, al-
COJTIOTHAS! SICHOCTb.

CJOBHO KTO-TO COpBaj C €ro pa3dymMa MYTHYIO, 3aCAJICHHYIO
IUIEHKY, CKBO3b KOTOPYIO OH CMOTPEJI Ha BCEJIEHHYIO BCE 3TU I0-
abl. Ero uepen clioBHO pacnaxHyJicsi HABCTpedy OECKOHEUHOCTH.
HeilpoHbl BCIBIXHYJIM CUHANTUYECKUM IITOPMOM, IE€pecTpau-
Basi OMOJIOTMYECKUE U TEXHO-Marnvyeckue MpoBOJHUKH. B rma-
3ax Eropa nosnonanuce Mejakue Kanwuisipbl, HO KPOBb HE MTOTEK-
Jla — OHAa MTHOBEHHO BTSIHYJIaCh OOPaTHO, MOBUHYSICb HOBOMY
BHYTPEHHEMY JIaBJICHUIO.

Mup BOKpyr mepectayn ObITh HAOOPOM HETIOABMKHBIX Tpel-



METOB U MEXaHU3MOB.

OH yBUIET BEKTOPBI.

Musinuap/sl, TPUUTUOHBI CBETSIIUXCS CTPe U CHJIOBBIX JIU-
HUI NpoH3a1u nemepy. Erop Buen BEKTOp rpaBUTAIMOHHOTO
MPUTSIKEHU ST KKI0TO OT/IEILHOTO OOJITa B HECYIIUX hepMax Ky-
nona. OH BUJEN, KaK WHEPIUS TEKYIIEero B Keao0ax >KUIKOTO
BOJIb(hpaMa JaBUT HA CTEHKHU U3 OTHEYIOPHOTrO I1IaMOTa, OPOXK-
Jasi MUKPOCKOIIMYECKME 30Hbl HanpsikeHus. OH BUIEN KOJIOC-
CaJIbHBIN, YyJIOBUIITHBIN T'PABUTAIIMOHHBIN BEKTOP BCEM IIJIAHETHI,
TSHYIIUA Oa3aJIbTOBBIC TOJIIM BHU3 K SI/IPY, U BCTPEYHBIC BEK-
TOPbI TEKTOHUYECKOTO COMPOTUBJICHUS TUIUT.

Ho BaxHee Bcero ObLIO Apyroe: oH OoJbllie He ObUT MACCUB-
HBIM HaOJoaTesieM 3TUX BeKTopoB. OH 4yBCTBOBA MX KOHYH-
KaMH IAJIBLEB, CJIOBHO CTPYHbI UCTIONIMHCKOU ap(Bl.

[DBoI01IM 3aBeplIeHa YCIIENHO. |

[[Tonyuen knacc: [BepxoBubiii Apxurektop Kuneruku] (Vpo-
BeHb 1).]

[ XapaKTepuUCTUKY NEPECYUTAHBI B COOTBETCTBUU C KJIACCO-
BbIM MOAU(UKATOPOM: |

[MaTemiekT (BoruucaurenbHass MoinHocTts): 14 850 (+4
200)]

[Bocripusitue [loneit u Bektopos: 18 200 (+7 600)]

[Kunernyeckuii Pe3onanc: 25 000 (+12 500)]

[Kontponp Uueprmansabix Cuctem: 100% (Pa3zomokupoBan
aOCOMIOTHBIN Ty ]

[OTKpBITHL 6230BBIE TOMEHHBIE CIIOCOOHOCTH KJlacca: ]



[1. Manunynsus JlokansHoit Uneprment (Panr: AGcomor)]

[Onmcanme: Bol ciocoOHBI IPOM3BOIBHO M3MEHSATH KO3(hdu-
IIMEHT MHEPIIMIOHHOTO CONPOTUBJICHUsI MaTepHUH B 3aJaHHOM 00-
JIacTy.

— Pexum «Hynb-Uneprus»: OObEeKT TepsieT compoTHUBIe-
HIe yckopeHuio. Jliobas1, gaxe OECKOHEYHO Masiasi CHJIa, CIIoco0-
Ha pPa30rHaTh MAcCy B MWIJIMOHBI TOHH JI0 OKOJIOCBETOBBIX CKO-
pocCTell 3a 0 MUKPOCEKYH/Ibl 0e3 pa3pyllieHus BHYTpEeHHel
CTPYKTYPBI.

— Pexum «I'unep-Macca»: B MOMEHT KOHTaKTa KMHETUYE-
CKUI UMITYJIbC OObEKTa YMHOKAETCsl Ha KO((UIIMEHT JIOKAIIb-
HOTO UCKpuBJIeHus (6a30Bbid MHOXUTENB: X10 —x10 000). CHa-
Ps1/1 Maccoil B CTO KMJIOTPaMMOB MPY CTOJIKHOBEHUHU C LIEJBIO Te-
pelacT SHEPIrulo, SKBUBAJICHTHYIO MAJICHAIO ACTEPOUJIA.

— Komnencanus Otaaun: Tperuit 3akoH HbloTOHA CTAaHOBUT-
csl 17151 BaC OMIIMOHAIBHBIM. Best HEprusi oTaaun MoxeT ObITh
paccesiHa B CyOITPOCTPAHCTBO OO MTHOBEHHO TepeHaripaBJie-
Ha BO BTOPUYHBIMA Pa3rOHHBIA KOHTYD. ]

[2. I'paBuTaumonssie JInnzel Kunernueckoro dokyca (Panr:
AOCOomIOT) |

[Onucanue: Co3aHre JIOKaJTM30BaHHBIX 00JIaCTel Mpe/ieiib-
HOHM KPUBHU3HBI MPOCTPAHCTBA-BPEMEHH, PadOTAIOIIMX KaK Ofl-
TUUYECKHE JIMH3BI 1J1S MAaKPOCKOIMUYECKUX OOBEKTOB M BHICOKO-
SHEPreTUYECKUX IMy4KOB.

— Kommumanmsa Banmucrnyeckoro Kanana: Co3manue adco-
JIIOTHOT'O BaKyyMHOI'O T'PaBUTALIMOHHOIO TOHHEJIS Mepe]l CHaps-



JIOM MPSIMO B TUIOTHOM aTMocdepe uiu TBepaou rnopoge. [lomHoe
OTCYTCTBUE a3POJAMHAMUYECKOTO TPEHUSI U AUCTIEPCUH SHEPTUU.

— I'paButationnsii Joxxum: CHapsizi, POXoasi CKBO3b Ce-
pUI0 MUKPOJIMH3, COBEPIIAET I'PABUTALIMOHHBIE MaHEBPBI TH-
na «porarka» Ha OTpe3Ke B HECKOJIbKO METPOB, MHOTOKPATHO
YBEJIMUMBasi CKOPOCTh Oe3 3aTpar JeKTPOMArHUTHOW SHEPTUH
CTBOJIA.

— ®okanbHbplM Yaap: Kunetnueckas sHeprus cHapsiia B TOU-
K€ TOMa/laHusl He paccenBaercsi nonycgepoi, a pokycupyercs
I'PaBUTAIMOHHOM JIMH30U B UIJTY TOJIIIMHOM B OJMH aTOM, B3J1a-
MbIBast JIOObIE MUTHI U (Pa30BbIe OAPbEPHI. |

Bpems co nieTykoM BEpHYJIO CBOU MPUBBIYHBINA XO/I.

3Byk oOpymnmcs Ha Eropa ¢ yaecsatepeHHOU cUION, HO Te-
nepb STOT MEXaHMYECKUI aJl lieXxa He pa3apaxal ero ciyx. Ha-
MPOTUB, OH 3ByYasl KaK WJeayibHasi, BbhIBepEeHHasi CUM(OHHUSI.
Ero Mo3r, ycuaeHHbld HOBBIMUA BBIYMCIMTEIbHBIMU MOIIHOCTSI-
MU KJiacca, B (POHOBOM pekrMe OOCUUTHIBAT TPAGKTOPUU Kax-
JIOTO TIAJIAIOIIETO CKOJIa TPAHUTA, BUOPAIIUH KaKI0TO TIOPITHS 1
TETUJIOBbIE TIOTEPH B KaXKIOM KadeJe.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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