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AHHOTaAMSA
B wuzonupoBanHOW cucteme Ayp-Bema mporBeraer Oe33ByduHas
uvBwiM3aivsi M-Pa — uW3SAIMHBIX T'YMaHOW[IOB, JIMIIEHHBIX CyXa

u peun. MX BBICOKOTEXHOJOTMYHBIN COApHIaHK-MHUpP TOAYMHEH
¢punocopym  BecmoBHoro [IuzaitHa: 3epkajibHble [VIaliepel U
napsie TOpoAa-Apy3bl BBITOUYEHBI KakK MHJeaabHble MOHOJUTHI.
Ho BekoBoe OnarogeHCTBHE PpYIIMTCSI, KOrJa Marks WX pasyma
aktuBupyet OObekTuBHBIE Pok — CnekrpanshHylo Koarymnsimio.
IIpocTpaHCTBO BOKpYr HauMHAeT KaMeHeThb, IpeBpalias BO3AYX
B XpYCTaJbHbIE KalKaHbl, a ropoga — B (DUOJICTOBbIE T'POOHL
Ha nmopore nemsHoro wneObiTusas W-Pa packampiBalorcss Ha
Bpakaylole AKaJeMHM, CO3Jal0T TsKeJble HITypMOBBIE 3K30-
kapkacel KBanTtoBOro JluzaiiHa M CTpOSIT OpPOUTAJIBHOE KOJBIIO
Bepdeii. Korga masmennsiii Jlesnagan npobusaer HeOO, OCTaBIss
IIpam IlycroTel, y packl oOcTaeTcsi €IMHCTBEHHBI INAaHC Ha
BbDkKMBaHMe — Benukuii Mcxon Ha kopaOisix «Ckayt-Bekrop» B
peByliylo 6e3nHy BenvBoro 3anaBeca.
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IIpeaucaoBue

3agyMbIBasi 3Ty JIETOMUCH, 51 CTPEMUIICSA YUTH OT MPUBBIYHBIX
Hay4YHO-(paHTACTUYECKUX Kiuile. MHe XOTesnoch co3Jarh Bee-
JICHHYIO, TI€ TEXHOJIOTMM M 3CTETHKA HEPa3pbhIBHO MeperuieTe-
HbI CO crielu(UKoN OUOJIOTHH, a TJIAaBHBIM KOH(PJIMKTOM CTaHO-
BUTCs He OaHAJIbHOE MPOTUBOCTOSTHHE A00pa U 3714, a Henm30exk-
HOE CTOJIKHOBeHue ImBmm3aimu ¢ O0bekTHBHEIM Pokom Bee-
neHHou. Tak ponuica mup Ayp-Benpl.

LleHTpasipHON HAeell poMaHa cTajla KOHLENLUs abCOMOTHOM
tuirHbl. Paca M-Pa nonHOCTHIO JIMIEHa CTyXa ¥ OpraHoOB peuu
B 4€JIOBEYECKOM IMOHMMAaHNU. VIX IMBUIM3AIMA HE 3HAET 3BYKO-
BOTO IlIyMa, KPUKOB WM BepOajbHBIX CrIOpoB. X Mup — 3710
I'PaH/AMO3HBIN, 0€33BYYHBIN TEaTp BOJTHOBBIX MMITYJILCOB, I7ie 00-
1IEHKe, NepeJaya JAHHBIX U YIIPABJIEHUE TEXHUKOM MPOUCXOLAT
Ha YPOBHE MEHTAJILHOIO conpspkeHus ¢ Omera-CriekTpoM. 910
HAJIOKUJIO ITyOOKMIA OTIEYAaTOK Ha BCIO MX MaTE€PUAIbHYIO KYJIb-

TYpy.
Crnierucpuka Bocnipusitust U-Pa noponuna gpunocoduio bec-



moBHoro [uzaitna u Ckpeiroir Mnxenepun. st cymects, 00-
JIAJAIONIUX TOHYAUIITUM BOJTHOBBIM YyThEM, JTI0OOU BU3yaTbHBIN
WJIM KOHCTPYKTHUBHBIH IIlyM — BBICTYMAIOIIUA OOJNT, 3aKJenKa,
COEIMHUTENIBHBIA I1I0B MM OTKPBITBHIM MOPIIEHb — SIBJIAETCA
rpyObIM UCKaXEHUEM IrapMOHUH. VIMEHHO IO3TOMY MX 3epKaJib-
Hble MIangepbl knacca «CkayT-BeKTop» M Tskelble ITypMO-
BbI€ 9K30-Kapkacel KBaHTOBOrO JlM3aiiHa cO3A4a0TCA KaK MOHO-
JIMTHBIE CTPEJIbI, BBITOYEHHBIE U3 €VHBIX APY3 WJIM KOMIIO3UT-
HBIX I1J1ACTOB. Bes cnoxHenas nopiHeBas, rupasityeckas u
SHEpreTUyecKast MHXeHepH sl HaIe)KHO CIpsTaHa Mol OOIIUBKOM,
3aCTaBJIsis1 OOBEKTHI BHIMJISIETh YUCTO, XapU3MAaTUYHO U CTPEMMU-
TEJIbHO, MOI00HO aBaHIAPAHBIM FOHOYHBIM KOHLETIT-KapaMm.

«Xponuku Koarynsiimn» — 3T0 UCTOpUS O TOM, KaK UAe-
QJIBHBIN CONAPIAHK-MHP, YOAIOKaHHBI BEKOBBIM IPOIBETAHU-
€M, CTAJIKMBAETCS C THEPLUMOHHOW MaMATHIO ITpOoCTpaHCcTBa. Ma-
rus pazyma, kotopyio M-Pa cunTanu cBoMM IJ1aBHbIM OJ1arocio-
BEHMEM, Ha [TOBEPKY OKa3bIBAETCS TPUITEPOM CTAPEHN S BCEJIEH-
Hou. HaOmoaTh 3a TeM, Kak Oaropojiasie, n3smiabie CUMOMOH-
Thl BBIHYK/IEHBI TIEPEKOBBIBATh XPYCTaJIb CBOMX IMapSIIUX TOpPO-
JI0B B OpyTasIbHble KOCTSIHbIE OACTUOHBI U YUUTHCS BBIKMBATH B
nepeHsen mycrore BenuBoro 3anaseca, ObUIO 17151 MEHS 3aXBa-
TBHIBAIOLIUM ITHUCATEIbCKUM BBI30BOM.

DTta KHAra — Jiiib nepsbid mwar. ITyte ckBo3p Hpam Ily-
CTOTBI OTKPBIT, ¥ BIIEPEAX apMaly ABaHrapa »ieT OecKk paitHuil
MakpokocMm, MOJMHBIM YykbIX YaCTOT U UHBIX CTYIIEHEN KOCMMU-
geckoro pasutus. JJoOpo moxanoBaTh B TUIIMHY Ayp-Benpl.



TJIABA 1: BE33BYYHbBIN
CUMBHO3 U BEJINKNIL CBOJI

Cuena 1: ®uzuka Ayp-Beanl u anaromusi U-Pa

[IpocTpaHcTBO CBEpXBBICOKOUACTOTHOr0o Maruueckoro Kap-
MaHa He 3HaJIO IycTOTHI. TaMm, /i€ B MHbIX ITpeJeiaXx MakpoKOocMa
apyi1 Obl JIEIEeHAMN BakyyM, cucteMa Ayp-Bepa apimana, me-
pekartbiBasi OeckpaiiHue, nukionuyeckue BoimHbl Omera-Criek-
Tpa. OKeaH NepBOPOIHOM KOCMUYECKON TKaHU HAXOQWIICS 3[ECh
B COCTOSIHUU MJIEAJIbHOTO, TUIACTUYHOTO MOKos1. [[Be oOutaembie
TUIAaHETHI-CECTPBI, 3allepThle BHYTPU ITOTO0 YACTOTHOTO KOKOHA,
npericpoBau He cpeu MEPTBBIX 3BE3/, @ BHYTPH IUIOTHBIX, KU-
BBIX OMPI030BO-CepeOPsHBIX TYMaHHOCTE!. CIIEKTp MTPOHU3BIBAIT
UX HACKBO3b, 3aMEHsIs1 COOOW MPUBBIYHBIE 3aKOHBI I'PABUTAIN
¥ TJIOTHOCTH, CBSI3bIBasi HEOECHBIE TeJla TOHKUMHU, HeBUAMMBIMU
CTPYHAMU BBICOKOYACTOTHOU SHEPIUM.

Bupio3oBas B3BeCh, OKYTHIBAIOIIAs] MUPHI, HE ObLJIa Ta30M UJTN
napoM — 3T0 Obula cama Matepust CriekTpa, 3acThIBIIask B I10-
JY’)KUJIKOM, BOJTHOBOM cOCTOsSIHUM. CTOWio moOoMy OOBEKTY
NPUATH B JIBUKEHHE, KaK cepeOpsiHbie NCKPBl TYMAaHHOCTH T10-
CITYIITHO PacCTYTaJIMCh, CBUBASICh B CIIMPAJIU U 00pa3ysl yCTONYH-
BbI€ TEIUIOBbIE KOpUAOPHL. CrieKTpasibHasA Cpefia YyTKO U MTHO-
BEHHO OTKJIMKAJIaCh Ha MaJieHIlie SMaHallui MaTepud, pado-
Tasi KaKk TMTAaHTCKUM WICAJbHBIM pe30oHaTop. Bes 3Be3nHas cu-



creMa Ayp-Bena kazanack evHbIM, O€3yIPEYHO HACTPOSHHBIM
OpPraHM3MOM, U30JIMPOBAHHBIM OT BHENTHero xaoca Q00I0uKon
CBEPXBBICOKOM MPOBOIMMOCTH.

Han ronoBamu oOurtateneil cMCTeMbl pacKUHYJICA Benukuii
Bupiozosiii CBon. PuroneroBoe HEOO, MepemBaroieecs riryoo-
KUMH YJIbTPAaMapUHOBBIMU OTTEHKAMH Ha T'PaHUIIaX BUAUMOCTH,
BOCIIPUHUMAJIOCH PACcO¥ Kak BBICIIIEE MPOSIBIICHUE OOKECTBEH-
HOW SHEPruM, BEYHbId W He3biOeMblil muT. [110THBIE, riTy0o-
KHE TeHM, CTYIIAONIMECs] B HU3UHAX TJIAaHET W MEX]1y Tapsiu-
MU JIpy3aMU KPUCTAJUIOB, JIUIIb MOAYEPKUBAIIM YUCTOTY ITOTO
HeOecHoro cusinus. s xurteneit Ayp-Beapl 3ToT Kymon Obut
aOCOJTIOTHOM KOHCTAHTOM, €CTECTBEHHBIM M €[IMHCTBEHHBIM Kpa-
eM (pu3nueckoil BceraeHHoW. OHU He 3HAJIM U HE MOIJIM 3HaTb,
YTO MX NPEKPACHBIA (PUOJIETOBBI MUP — JIMIIb U30JIMPOBAH-
Has KjeTka B OeckpaitHem CriekTpaibHoM OkeaHe, a UX ChITOe,
BEKOBOE OJIarofIeHCTBUE JIEPKUTCS HA XPYIKOM TEMIIEpPaTypPHOM
Oanance nepexopsmiero cyos OO0JOYKH, KOTOPBIA OHU eKece-
KYHJTHO TPEBOXWJIU CBOUMU MBICIISIMH.

[Mox 3TM (bHUOJIETOBBIM KYTIOJIOM, B CaMOM Cepjlie OMpro30-
BbIX TYMaHHOCTEM, IIPOLIBETasIa paca, poxkIeHHas: U3 CaMOTrO JIbl-
xanuss Cnekrtpa, — CumOnonThl M-Pa. D10 ObLIM M3SIIHBIC,
HEEeCTeCTBEHHO BBICOKHME CYIIECTBA C OJAropoHBIMU, BBHITSHY-
THIMHM CHJTY3TaMM, YbU TMPOIOPIIMU COYETAIN B ceOe XPYIKYIO
reoOMeTpHI0 U aOCOIOTHYI0 BHYTPEHHIOI cuity. PocT B3pocio-
ro U-Pa nerko mpeBsiiias 1Ba ¢ OJIOBUHON MeTpa, HO MX JIBU-
JKEHHUsI OCTABAJIMCh TUIABHBIMHM, JIMIIICHHBIMHA 3€MHOM TSIKECTH,



CJIOBHO OHY ITOCTOSTHHO CKOJIB3WJIM B TUIOTHBIX BOJTHOBBIX ITOTO-
kax. VIx ymma, 0OMaH4IMBO MOXOXKHUE Ha T'YMaHOUIHbIE, 00JIa /1
3aBOpAKMBAIOIIEH, MyTraloeld YUCTOTON: Oe3yMPeYHo IJIaKas,
MaToBast KOXka IBeTa OJIeTHOro KBapiia Obljia JIMIeHa MaIeHIx
U3bSIHOB, & TaM, IJIE Y UHBIX CO3/IaHUI MaKPOKOCMa HAXOIUJINCh
yIIIHBIE paKOBUHBI, y I-Pa TIHYIUCH TUIITH U3SIIHbIE, MOHOJIUT-
HbIe JIMHUK CKYJ1. Paca Obl1a MOTHOCTHIO JIMIIICHA OPraHOB CITyXa.
B ux mupe, rae CriekTp 3aMeHsiT BO3/1yX, OapabaHHBIE MEPETIOH-
KM W 3BYKOBBIC KOJICOaHUS SIBJISUTMCH ObI JIUIIIb OECITOJIE3HBIM,
TpyOBIM aTaBHU3MOM.

Bcs anatomust Ddupnsix [cu-Jloros Obuia mogurHeHa of-
HOW 11eJT1 — CUMOMO3Y C BRICOKOUYACTOTHOM cpeion. VIX HepBHas
cHCTeMa He TpATaach MO KOCTAMM, OHA Oblla HANPSIMYIO MH-
TerpupoBana co CIeKTpoM 4epe3 MUJUTMOHBI TOHYANIIINX OUO-
MEKTPUUECKUX KAMUIUISIPOB, MPOHU3BIBAIOIINX KKIYIO KJIETKY
Tesia. BMecTo KpoBHU B UX JKUJIaX LIUPKYJIMPOBAJIA CUSIONIAST BOJI-
HoBonHasA JuMda. B momenTsl nokos Ilcu-Jloru kazanuce 3a-
CTBHIBILIMMU M3BAsSIHUSIMU, HO CTOWJIO UX pa3yMmy c(hOpMUPOBATH
MaJIeHIyo MbicaedopMy, Kak Moj MOTYMPO3payHOM KOKeH Ha-
YMHAJIU MYJbCUPOBaATh KUBble (priosieToBble TOkU. Opranuka M-
Pa Msirko vicrouana eipa 3aMeTHbIH, ITyOOKUI My pITypHBIN CBET,
VMHTEHCUBHOCTh KOTOPOTO 3aBUCENA OT IUIOTHOCTH UX MEHTAJIb-
HOW KOHIICHTpAlMU. DTOT CBET He ObLI pe3y/IbTaTOM XUMUYe-
CKOM peakIu — 3To Obl1a cama Omera-sHeprus, Kotopas mpe-
JIOMJISLIACh CKBO3b ITPU3MY JKMBOTO pa3yma U BbIPhIBAIACh HApY-
XKy, OKpaIlIiBasi CHIIySThHI CYITIECTB B IIBETa UX POIHOTO HeOA.



Oco0oe u3SIecTBO pachl MOJUYEPKHUBAIA UX OAEK/IA, CO3/1aH-
Hasi B CTPOTOM COOTBETCTBMH CO CTHIIMCTHKON CBETOBOM OHMO-
MUMHUKpUUA. OHU HOCWIIM JIETKUE, CTPYSILIMECS] MaHTUM CIIOXK-
HOTro, OECILIOBHOTO KpOsi, KOTOpbIE Ka3aJMCh MPOIOIKEHUEM UX
cobcTBeHHbIX Tell. COTKaHHBIE U3 KUBBIX (POTOHHO-BOJIOKOHHBIX
HUTEH, 9TU OJEX/Abl HE MMENIU BUAMMBIX CTHIKOB, Y3JIOB WU
3aCTekeK — MaHeIM CKPEeIUIsUIUCh Ha YPOBHE MOJIEKYJISIPHOTO
HaTskeHWsA. BHYTpH 3THUX YUCTBIX, NEPETUBAIIMUXCS MOBEPX-
HOCTe ObUTH MPOJIOKEHBI CKPbIThIE PYHHBIE BOJTHOBOBL. Koraa
W-Pa nBurasics wiv MbICIWI, Y30pbl HA MAHTHUSIX BCHBIXMBAJIU
aAKBaMapWHOBBIMM HEOHOBBIMU JIMHUSIMHU, TIEpEHANPaBIIssl W3-
JIMIIKY CHEKTPAJIbHOTO M3JIyYEHUS M 3allAlIas XPYNKYIO HEpB-
Hylo cuctemy CumMOMOHTa OT mieperpy3ok. Paca M-Pa sBisinach
U/leaJIbHbIM BEHLIOM CBOETO MUPA: XapU3MAaTHYHBbIE, JIUIIIEHHbIE
YPOJICTBA, OHU OBUTH XUBBIMH PE30HATOPaMU, KOTOpPbIe NCKPEH-
HE BEPUJIM, YTO UX BOJTHOBOE MOT'YIIECTBO OYJET AJIUTHCS BEUHO.

[TpocTpaHCTBO BOKpYI HapsIIMX APY30BBIX TEppac OCTaBa-
J0Cch aOCOMOTHO OE33BYYHBIM, HO 3Ta TUIIMHA He ObLTa MyCTON
— OHa OblJIa MepeHachllleHa MIOTHBIMU MH(POPMAMOHHBIMU
norokamu. JIga koopauHaropa Beiciiero Koncencyca crosum Ha
Kpaio KBapIeBOro MOCTa, yXOJSIIero Briryob OMPI030BOM TyMaH-
HOCTU. MexXy HUMU He pa3/laBajloch HU €IMHOTO B3/10Xa WU
IETYKa, HO BO3/AYX MEXKAY MX BBITSHYTBIMU CHIIy9TaMU MeJ-
KO JIpOXKaJl, UCKaxas reOMETpUIO JaibHUX Hmuien. Juanor M-
Pa cTpousics Ha mepejaye HarpaBJEHHBIX BOJHOBBIX MMITYJIb-
COB — MEHTAJIbHBIX MAKETOB JIaHHbBIX, KOTOPbIE TPAHCIMPOBA-



JIMCh U3 OJJHOTO pa3yMa B JIpyroi uepes riactuuHyio cpeny Ome-
ra-Cniektpa. D10 0OIIeHHE TTPEBOCXOIUIIO JII0ObIe BepOaIbHbIC
SI3BIKU: 32 IOJM CeKyHIbl CUMOMOHTBI OOMEHHUBAJIMCH HE TIPOCTO
cyxumu (hakTamH, a TPeXMEPHBIMU apXUTEKTYPHBIMH YepTeska-
MU, COIPSI’KEHHBIMU C SMOIMOHAJIBHBIMHU CIIEKTPAMHM U MaCCH-
BaMU KJIMMATUYECKUX BHIUMCIICHUM.

Korga ogvH M3 KOOpPAWHATOPOB HAIPABJISI UMIYJIbC, €r0
OJ1eJHOE KBaplEBOE JIMIIO OCTaBaJIOCh HEMOABMIKHBIM, HO Typ-
MypHOE CBEUCHHUE TeJjla BCIIBIXUBAJIO sipYe, MyJIbCUPYs B TAKT Iie-
penaBaemoii Mbicii. POTOHHASI MAHTHSL HA €T0 TUIeYaX MOCITYIII-
HO OT3BIBAJIACH, 3aKHUTast CKPHITHIE PYHHBIE BOJTHOBOJIB aKBaMa-
PMHOBBIM HEOHOBBIM CBETOM. B OTBET Ha 3Ty MEHTaJIbHYIO 9Ma-
HalMIo OMPI030Basi B3BeCh TYMAHHOCTU MEX[y COOeCeqHUKAMU
HavyaJla CTPEMUTENILHO MEHSTh CBOIO TUIOTHOCTB. [IpsiMO B BO3-
JyXe, TIOBUHYSICh BOJTHOBOMY TpUKa3y, MoJieKyJibl CrieKTpa rmo-
CIIYIITHO TIEpecTpaMBai CBOW YacCTOTHI, CKJIJbIBAsICh B Tapsi-
IIYyI0, TOJTYIPO3PAYHYI0 MOJIEIb HOBOIO COHAPHOTO BOJTHOBOJIA.
TekcTypa MaTepuaa 3TOM MOJIEIM MEHSIACh MTHOBEHHO — OT
KUIKOTO cepedpa 10 MaTOBOrO CJIOMCTOTO IITIATa, HATJISAHO Je-
MOHCTPHPYS, KaK JIETKO TUIacTUIHas1 cpefa Ayp-Beabl moqunHs-
€TCS BOJIE CBOMX XO35IEB.

BTopo¥# KOOpIUHATOP MPUHSLT MAKET TAHHBIX, ¥ €70 TEJIO MSIT-
KO BIMTAJIO MyPIYPHYIO BOJHY, 3aCTABUB HEOHOBBIE KOHTYPHI
ero coOCTBEHHOI'O JIOCTIEXa U3 CHEKTPaJbHOM KOXU Ha MIHOBE-
HUe cofiporuyThest. CIIoKHasi OpHAMEHTHKA, BBITPABUPOBAHHAS
Ha ero HaIUIeYHMKaX, BCIIBIXHYJIA, Facsl OCTAaTOYHOE HAMPSIKEHUE



yactoTel. OH He cliesial HA OJTHOTO KEeCTa, HO CO3JJaHHasl B BO3-
JyXe MOJEJIb [JTABHO pa3BEPHYJIACh, TOCIYIIIHO MOACTABJISISI CBOU
ujieanbHble 0e33BYYHbIE IpaHu 1oj MblicieHHbI B3op Ilcu-Jlo-
roB. B 3TOT MOMEHT TpuyMda Maruv ¥ MbICJIM HA OJIMH U3 HUX
HE MOT J1a)e€ MOMBICIIUTb, YTO ITOT IOBEJIUPHbII, MPUBBIUHBINA
KOHTPOJIb Ha/l BCEJIEHHOM OCTaBJISIET HEBUUMBbIE TSKEJIbIE 11Ipa-
Mbl Ha Tesie Makpokocma. Kaxgast poxkeHHas UMY MEHTaJIbHas
BOJIHA, KaX/IbIi KPACKBbIN HEOHOBBI KOHTYP, 3aKKEHHbIU B TY-
MaHHOCTH, 3acTaBisii Benmukuii bupiozoeiii CBOI HaJ1 MX TOJI0-
BaMH €J1Ba 3aMETHO I'yCTETb, 3aIlycKast OOpaTHBIN OTCUET A0 Ha-
Yajia BeJIMKOro 3aMep3aHusl.

Cuena 2: BpIT n conuajbHOE YCTPOIICTBO B ropo-
Jax-apy3ax

['opona Cumo6nonTtoB M-Pa He cTpomnch — OHM KpOIIOT-
JIMBO BBIPAIIMBAJIMCH U3 CAMOM IUIOTH I1aHeT. Llukionuueckue
BO3/IYIIIHbIE IINWINA, B3MbIBAOIIME B OMPIO30BbIE TYMAHHOCTU
Ayp-Benpl, npencrasisuim codoil eivHbIe, MOHOJMTHBIE JPY3bI
MPO3PAYHOro KBapla M CJIOMCTOro TIIyOMHHOTO Immara. B aToit
apXUTEKType, MOIYMHEHHOU cTporou ¢uiocopun becroBHo-
ro JluzaiiHa, He CyIlIeCTBOBAJIO IPUBBIUHBIX I71a3y KOHCTPYKTHB-
HBIX JIEMEHTOB: 3/IECh HEJIb351 ObLJIO BCTPETUTH IPYOBIX CTHIKOB,
OTOPHBIX OAJIOK, BHEIITHKX IITBOB MJIM KpeTie;KHbIX OonToB. Paca-
Jbl 3JaHUH, TUIABHO Mepexosiiye B napsiiye miaTgopmbl, Kpe-
MIWINACh HAa CKPBITHIX BHYTPEHHUX Y3JIaX BOJTHOBOTO HATSKEHUSI.
['opona kazanuch rTMTAHTCKUMU I0BEJTMPHBIMU KPUCTAJIIaMHU, 3a-
CTBIBUIMMU B MPOCTPAHCTBE U MPOHU3AHHBIMU U3HYTPU CIIOK-



Hellllell reOMeTpUeil BHYTPEHHUX 3aJI0B U MEPEXO/IOB.

Kax1pii1 mmuiis yiepAkuBail CBOE MOJIOKEHUE B IIPOCTPAHCTBE
3a CYET HETIPEPHIBHON LIUPKYJISLIMY CTIEKTPAJIbHBIX TOKOB. OCHO-
BaHMA Jpy3, YKPYITHEHHBIE U MACCUBHBIE Y OCHOBAHMS, yXOIOU-
71 rTyOOKO B SHEPreTUYEeCKUe KOIOALIBI TUIAHET, YJIaBIuBasi BOC-
xopsmue nmotokn Omera-Criekrpa. ApXUTEKTYPHBIE KOMITJIEKCHI
ObLIM JIMIIIEHB TPOMO3/IKOI MPSIMOYTOJIBHOCTH; OHU OOJaaiu
CTPEMUTENIbHBIMU, YIJIOBATO-O0TEKAeMbIMU, XUIIIHBIMU (pOopMa-
MU, HATOMUHAIOLMMU KOHLIENTYaJIbHBIE A9POIMHAMUYECKHE CH-
7y37h1. [IoBEpXHOCTH STHX KBAPIEBBIX KOJIOCCOB OBLIN TIOKPHITHI
JOTOILIHOM, TIyOOKO#M pyHHOH I'paBUpoBKOil. ToHyaiIasi Bs3b
y30pOB CIy)XWJIa HE JUIsl YKpallleHuss — 3T0 ObUIM OTKPBITHIE
BOJIHOBO/IBbI, TI0 KOTOPbIM ITYJIbCHUpOBAJa Ja3ypHas U (proseTo-
Basi SHEPIUs, pacipeaessas Maccy MeracoopykeHuid U o3BOJIss
MHOTOTOHHBIM KWJIbIM TeppacaM Oe33BYyYHO MapUTh JIPYyTr Hall
Jpyrom.

TpaHcnopTHas cucrema ropojioB IOJTHOCTBIO COOTBETCTBOBA-
JIa 3TOH coapraHK-3cTeTHKe. Mexay IIMUIsIMU [0 HEBUJUMbIM
YaCTOTHBIM TPACcCaM CKOJIb3WIIM 3epKaJibHble raiaepsl. Mx 00-
TeKaemasi FeOMEeTpUsl MO3BOJIsIa UM OyKBaJIbHO pa3pesaTh Ou-
PI0O30BYIO B3BECh, HE cO3/1aBas 3aBUXpeHuil. Ilemexonnsie 30-
HBI BHYTPH ApY3 ObUTM OPraHW30BaHbl O€3 UCTIOIb30BAHUS JIECT-
HUII UK TogbeMHUKOB: M-Pa nepemernanuch Mex1y ypOBHIMH,
MSATKO JIOBEPssl CBOM TeJla BEPTUKAJIBHBIM BOJHOBBIM JIM(PTaM
— HarpaBJIeHHbIM Jiydyam CriekTpa, KOTOpbI€ IJIABHO MOJAHMMA-
JIM U OMYCKAaJIM U3SIIIHBIE CUTY3THI )KuTesel. Beck ropon siBisn



cobont Ge3yrnpeunslii beciioBHblii MOHOMUT, IJe rpaHb MEXITy
JKUBOW MPUPOIOU KPUCTAJLIA, TEXHOJIOTUEN JIEBUTALIMM U ITOBCE-
JHEBHBIM OBITOM ObLJIa CTEPTa OKOHYATEITHHO.

KuzHb BHYTpM HINWIEH-IPY3 MOAYUHSIACH Oe3yNpedHOH,
nyraoiei cuHx poHHocTH Boiciiiero Koncencyca. MusuimoHHbIi
ropofi (pyHKITMOHUPOBAJ O€3 €TUHOTO BBIKPUKA, KOMAHIbI WA
YINYHOTO IIyMa, HAlIOMUHAsI padOTY CJIOKHOTO KBAHTOBOTO Me-
xaHu3ma. Paca -Pa He Hyk1anach B TpPOMO3JKUX aJMUHUCTPA-
TUBHBIX alllapaTax WA BHEUIHUX PETYISITOPaX — COLIUAJIbHBIE
CBSA3M TKAJIMCh Hanpamylo yepe3 Omera-Crnektp. Kaxnasa kacra
3aHMMaJla CBOIO CTPOrO ONPE/AEICHHYI0 YAaCTOTHYIO HMIIY, U €€
MPEJCTABUTENM MOCTOSIHHO HAXOAWJIUCh B COCTOSIHUA MEHTAJIb-
HOTO colpsikeHus apyr ¢ apyrom. Korga kacre @oronnoro Tka-
JyecTBa TPeOOBAJIOCh M3MEHUTH TIOTHOCTh BHIPAOOTKU HUTEH,
i kacte PynHoit KoBku — niepeHanpaBuTh U30TOMHbIE TOKU K
TUIaBUJIbHBIM KOJIOZLIAM, MBICJIEHHBIN ITPUKAa3 MTHOBEHHO TPaHC-
JIMPOBAJICS 110 BCEH BOJIHOBOM CeTH, U Thicsiu CUMOMOHTOB Of1-
HOBPEMEHHO ITPUCTYNAJIM K CBOEH 3a/1a4€, IEUCTBYS KaK €JUHBIA
MHOTOPYKH OPTaHU3M.

[ToBceaneBHbIi ObIT M-Pa ObL1 MilieH OBITOBOH CyeThl. B nx
KWIBIX TEpPpacax, BbICEUYEHHbIX BHYTPU IMPO3PAYHOrO KBaplia,
He ObLJI0 MeOesM B MPUBBIYHOM MOHMMaHuu. VHppacTpykTypa
KOMHAT ObLJIa MTHTETPUPOBaHAa B CAMH CTEHBI: JIETKUM HMITYJIbCOM
pa3yMa XO3sMH MOT 3aCTaBUTh IJIOCKYI0 TOBEPXHOCTh KPUCTAJI-
JIa UBMEHUTH CBOIO TE€OMETPHIO, BBIPACTUB U3 T0JIA UBSIIIHOE CO-
JIAPIAHK-JIOKE WJIM IIAAKYI0 noactaBky 1 [lnactun Llensza. B



ITHX TIOMEIIEHUAX apUIo a0COMOTHOE Oe3MOoJBHe, Hapylae-
MOE€ JIMIIIb BU3YAJIbHOM MyJibcanent. Ha cteHax mmmuiien, CJIOBHO
’KVBBIE SKPaHbl, HEMTPEPHIBHO MEPEIMBAINCH TOHKUE KOHTYPHbIE
OlHU CHEKTpaJIbHOU 3Hepruu. Ilo ux 1BeTy, MHTEHCUBHOCTH U
PUTMY MEpIIaHHs KUTEIM CUMTHIBATIMA OOIIME TOPOJICKIE HOBO-
CTH, NTOKA3aTeJy IIOTHOCTH TYMAHHOCTH M PELIEHUs1 KOOpMHA-
TopoB KoHceHcyca.

Ota popMa KOJUIEKTUBHOTO OBITHS UCKIII0YaIa KOH(IUKTHI B
UX IPUMHUTHUBHOM NMOHUMaHHUHU. JI1000€ HEJOBOIBCTBO WM JHC-
OaaHC B MBICIISIX OTHeabHOrO V-Pa MrHOBEHHO ynaBIMBAJIHCh
OKPYKaIOLIIMMHU Kak (pa30BOe UCKAKEHUE, UyKEPOJHAsi BOJHA B
yrcToM 3pupe. Bricimii KOHCEHCYC MArKO racujl Takue Koje-
OaHMs1, IepeHaNpaBJIsisl U3IUIIKA MEHTAJIBHOTO HAIPSKEHHS B
o01Iye pacrpeaenuTeIbHble KOHTYpbI ToposioB. Paca cymecTtBo-
Bajla B COCTOSIHUM NEPMAHEHTHOW MEHTaJbHOU 3U(OpHUHU, UC-
KPEHHE IoJaras, 4YTo UX COLMAIBHOE YCTPOWCTBO COBEPLIEHHO.
Onu ObUTM COTKaHbl U3 MOPsAJKA W FAPMOHHUH, HE OCO3HaBasd,
YTO 3T KECTKasl, HeMpPepbIBHAS CHHX POHU3ALM 1 MUJJTIMOHOB pa-
3yMOB MOPOXKAAET KOJIOCCATbHOE CyMMapHOE U3/1yuyeHHne, KOTo-
poe eKeceKyHJHO neperpysxkaino O60I04Ky UX MUpa U 3aCTaBJIs-
710 CrieKTp BOKPYT IIINIIeH HeOOpaTUMO CTapeTh.

PekpealinoHHbIe 30HbI FOPOJOB-/IPY3 SIBJISUIUCH BBICIIUM TpPU-
ym¢oM cBeToBoM OnoMuMuKpuu. [apsiiye cajpl, pacCKMHYBILU-
€Csl Ha MCKYCCTBEHHBIX IJIATO MEkJly BEPLIMHAMM LIIUJIEW, HE
3HAJIM 36MJI U KOpHEl. PacTuTebHOCTh 3THX 30H OblIa UCKYC-
CTBEHHO BbIpallleHa 13 3aTBEPIEBILEro, C(pOKyCUPOBAHHOIO CBE-



Ta ¥ TOHYAWIIMX (DOTOHHBIX HUTEM, MOIKIIOUEHHBIX K CKPBITHIM
PYHHBIM MaructpasisiM. [TbIIHbIE KPOHBI OMOTIOMUHECIICHTHBIX
JIepeBbEB U OYTOHBI TUTAHTCKUX IK30TUYECKMX I[BETOB HEMpe-
PBIBHO ITy/IbCUPOBAJIM MSATKKMM aKBaMapUHOBBIM U JIa3y PHBIM CH-
stHAEM. VI3710MbI MX TTPO3pauHbIX KBAPIEBHIX CTEONIeN I0BETUPHO
TIOBTOPSUTA M3TUOBI PUPOIHON (payHbI, HO BMECTO KHCIOPOIa
9T cajbl IblIain yucTorn Omera-3Hepruen, NoCiayIHO MEHsIS
OTTEHKHU CBOETO CBEYEHHUsI B 3aBUCUMOCTH OT SMOLMOHAIBHOIO
(pona npoxoasammx mumo Ilcu-Jloros.

WuppacTpykTypa 3TUX TApsAINMX MAapKOB OblTa MPOHM3aHA
CTPOTUMU, TOHKMMU HEOHOBBIMU JIMHUSIMU CTIEKTPAIbHOM SHEP-
T'H, KOTOpbIE NIOAYEPKUBAJIM CJIOKHYIO TE€OMETPUIO MOJBECHBIX
MOCTOB M CMOTPOBBIX Teppac. DTU KOHTYpPHbIE OTHU MPOpE3a-
1 OUPIO30BYIO B3BECh TYMAaHHOCTH, CO3/1aBasi 3aBOPaKMBAIO-
M BU3yaJbHbIM pUTM. OHaKo pu3Myeckue 3akoHbl Maru-
yeckoro Kapmana AMKTOBanM CBOM CypOBBIE NpaBUjA: B TOY-
Kax HaMBBICHIETO HANPSIKEHUs] SHEPTUU, TaM, IJie HEOHOBOE CH-
stHAE OBUTO HAMOOJIee KOHIIEHTPUPOBAHHBIM, TEHU TIO]] KOPHSIMU
CBETOBBIX JICPEBLEB U y TOAHOXKMS KBAapIIEBBIX OATIOCTpa Ka-
3aJIMCh HEECTECTBEHHO TUIOTHBIMU, TITyOOKMMH M OCSI3aEMbIMU.
OHU cIOBHO 0OpeTasi COOCTBEHHYI0 MaccCy, HEOXOTHO PacCTy-
nasch nepej nypnypHeiM ceeuenuem ren 1-Pa.

CUMOMOHTBI YacaMy CO3epIaiv 3T Oe33BYUHBIE CBETOBBIC
NIepEeJMBbI, OTAbIXas OT MEHTAJbHOW Harpy3kM CBOMX KacT. B
9TUX Ccajax, rae OMPIO30BBI BO3IYX JIACKAJI TJIAJIKYI0 MAaTOBYIO
koxy [Icu-Jloros, naes 0 KOHEUHOCTH UX MUPA Ka3aj1ach KOLIYH-



crBeHHOU. Best skocucrema Ayp-Bensl remoHcTprpoBaia abco-
JIOTHBIN, BEYHBIN OATaHC MEXy KUBOU MBICIIBIO U TIOCITYIITHOU
Mmarepuen. Paca V1-Pa ynuBasiach 310l pyKOTBOPHOM KPacOTOM,
HE 3ameuasi, YTO IUIOTHBIE, TSKEJIble TEHU Y UX HOT C KaXIbIM
CTOJIETHEM CTaHOBSITCSI BCE IIMPE U BS3UE, & CBETOBbIE OYTOHBI
TpeOyIOT Bce OOIbIlie BOJTHOBBIX YCHIIMH TSI TIOJ/IEPKaHUsI CBO-
€ro CUsIHUsI — TIepBble POOKHE MPEIBECTHUKH TOTO, UYTO CIIEKTp
HAuMHAEeT yCTaBaTh OT UX BEJINYMSI.

Cuena 3: Mudogaorusa ®uoneroporo Heoa

Benukunii buprozossin CBog, BeHUatomumii cuctemy Ayp-Bena,
B MEHTAJILHOM Ky/1bType CUMOMOHTOB 3aHUMAJI MECTO HE TTPOCTO
aTMOC(PepHOro Kyrosa, a BbICIIEr0, BCEJIEHCKOIO MEpBOHAYAIA.
duoneroBoe HeOO, MepHamIee TITyOOKUMHU YIbTPaMapHUHOBBI-
MU [epeIMBaMU Ha pejesie ontudyeckoro socnpudrus [cu-Jlo-
rOB, MOYUTAIOCh PACOM KaK OCsA3aeMoe MposiBieHrne AOCOMIOT-
Horo BonHosoro Paszyma. B kosiektuBHOM co3Hanuu M-Pa 3ta
CnektpanbHast O00I0UKa SBJISUIACH CBSINIEHHBIM, BEYHBIM IIIU-
TOM, KOTOPbI MUJIOCEPITHO OTPaxaas X Oe33BYUHYIO [TMBUJIH-
3alMI0 OT MEPBOPOTHOTO Xa0Ca U MEPTBOM, HECTPYKTYPUPOBAH-
HoW Oe3mHbl. Bce ¢umnocodckue KOHIENIMU U MBbICIEPOpPMBI
Beiciiero KoHceHcyca cXoauanch B OTHOM HE3bIOJIEMON TOUKE:
Oo6onoyka coBepIlieHHa, MOHOJIUTHA M HE MOXKeT ObITh N3MEHe-
Ha WM YHUYTOXEHA, TIOCKOJIBKY €€ MprUpojia OeCKOHEUHa, Kak 1
cam Omera-Cnekrp.

Kaxnplii Beuep, Korja OMpIO30Bbie TYMAaHHOCTH TUIAHET-ce-
CTep HAJIMBATUCH TUIOTHBIM CepeOPSIHBIM CBETOM, MIJUTUOHBI M-



Pa Ha mapsimux KBapleBbIX Teppacax CUHXPOHU3MPOBAIM CBOU
MEHTaJIbHbIE KOHTYPHI B €TMHOM TIOPBIBE O€33BYYHOM Onarogap-
HocTH. OHM NPOEMPOBAJIM CBOY ITypIlyPHbIE UMITYJIbChl BBEPX,
BIVISIIBIBASICH B UMCTYIO FeOMeTpuUIo prosieToBoro Kynona. s
packl 310 HeOO OBLJIO HE MPOCTO IPAHUIIEH, a KUBBIM 3€PKaIoM
ux coocTBeHHOro Benuuus. [Ipoxons CKBo3b pyHHbBIE BOJTHOBO-
Jbl MWW Y IIPEIOMIIASACh B KPOHAX CBETOBBIX CAJIOB, UX KOJI-
JIEKTHBHAS MBICJIb YXOIWJIA B 3€HUT, TJIe, KaK UM Ka3aJloch, OOxe-
crBeHHbId CBOJI BIUTHIBAI 3TU SMaHAlIMU, OTBEYasl JJACKOBBIM,
€/1Ba 3aMETHBIM aKBAMAPUHOBBIM CBEUECHHUEM.

B 310i1 Mudonoruu He 6bLJI0 MECTa CTPAXy WM COMHEHUSIM.
[Ncu-Jlorn uckpenHe Bepwiiv, 4Yto CHekTp — 3TO O€3OHHBbIIA
KOJIOZEL, U3 KOTOPOr0 OHU MOTYT YeprHarh SHEPIHIO ISl CBOMX
HYK/I LIeJIbIMA BeKaMH, He OTaaBasi Hu4uero B3ameHn. He6o Boc-
NPUHUMAJIOCh UMHU KaK aOCOJIOTHAsI FapaHTUs MX M3OJSLUUU U
6e3omnacHocTi. OHU KUJIM B TEPMETUYHOM, MPEKPACHOM YTOIHH,
Bo3Be/s cBo0 CriekTpanbHylo OO0JIOUKY B paHT HEMPUKOCHO-
BEHHOT0 OokecTBa. Paca ynmmBanach CBOei CBATOM CIIETIOTOM, He
N0/103pEeBast, UTO UX «MHUJIOCEPAHBIN IIUT» — 3TO JIUIIb TOHKUH,
XPYMKUA TeMIlepaTypHbIii 6apbep MakpokocMa, KOTOPBIH yike
HauaJ UCTIBITBIBATh KOJIOCCAIbHYIO IEPErPY3KY OT UX HETIPEPhIB-
HBIX KOJUIEKTUBHBIX MOJIUTB.

B npeBHux xponukax Beiciiero Koncencyca, 3agukcrupoBas-
HBIX Ha MOHYMEHTAJIbHbIX KBApLEBbIX IUIUTaX B OCHOBAHUSX
[JIABHBIX IMTWIEH, OepeXHO XPaHUJIMCh BOCTIOMUHAHHS O Bpe-
MeHax Bemnkon BricotHou Dkcnancuu. Torna, Ha 3ape 3apox-



nenust kactel PyHHOU KOBKM, Nydiline HaBUTATOPBI packl Mpe/-
NPUHSIA OTYASTHHYIO TIOTBITKY JOCTUYb (PU3MUECKOTO Tpejiena
cBoero Mupa. Komanza riccieoBareseil Ha MepBbIX 3epKaTbHbIX
riaizepax, ubsi o0Tekaemasi reoMeTpusi Obula yCUJIeHa KOHIIEH-
TPUPOBAHHBIMU CIIEKTPAJIBHBIMU TOKAMH, YCTPEMUIIACH BEPTH-
KaJbHO BBEPX, pOpe3ast MIOTHBIE CJION OMPI030BO-CEPEOPSIHBIX
TyMaHHOCTeU. ONUCaHKUe ITOr0 BOCXOXKIEHU ST HATOMUHAJIO CBSI-
IIEHHBII 3MOC: YeM BbIIIIe MOTHUMAIIKCH [JIaiiIepbl, TEM TOHBIIIE
CTAaHOBWJIACh OKPY’KAIOIIasi UX BOJTHOBOJIHAS B3BECh M TEM CUJTb-
Hee My Tb,CHPOBAJIH ITyPITY PHBIE TeJIa MJIOTOB, CTAIKUBASICh C Ha-
PaCTaloIIUM COITPOTUBIICHUEM CPE/IbL.

Ha camom mnpenene BbICOTHI, TaM, IJie OMpIO3a OKOHYATEb-
HO YCTyIaJjia MeCTO IITyOOKOMY, JaBsIIeMy YIbTpaMaphHYy, UC-
CJIEOBATENN CTOJIKHYJIUCH C HEMPEOJOIMMON (PU3UYECKOU CTe-
HOM. Bo3yx BOKpyr KopaoOiiei oTepsil HPUBBIYHYIO TEKY4YeCTb,
MIPEBPATUBIIKCH B BA3KYI0, CBEPXILJIOTHYIO SHEPIeTHUECKYIO CYO-
CTaHIMIO. 3epKajibHble OOIIMBKHU IJIAAEPOB, JTUIIEHHbIE BHEIII-
HUX IIBOB M OOJITOB, HA4YaJlM WCIBITHIBATH KOJIOCCATBHOE aB-
JIEHUE, a CKpPBIThIe pYHHbIE BOJIHOBO/BI Ha TUICUaX HABUTaTOPOB
BCIBIXHYJIM POBHBIM, OCJIETIUTEIbHBIM aKBAMAPUHOBBIM CBETOM,
racst SpOCTHBI YaCTOTHBIN OTIOp Heba. [IpocTpaHcTBO OyKBaIb-
HO KaMeHeJo niepe]] HocaMu Kopalrieid, mpeBpaniasich B HeBU/IU-
MBI IPU3MATUYECKUT Oapbep, KOTOPBI MATKO, HO HETTPEKJIOH-
HO oTOpackiBai Jep3knx CUMOMOHTOB OOpPATHO K IJIAHETaM.

SOra rpanuila, okazapmasicsi CriektpanbHoi OO0I0UKON cu-
CTeMbl, OblJIa UCTOJIKOBAaHA YYEHBIMHU-MUCTAMH TEX BEKOB Kak



OKOHYATeJIbHOE, MaTepUajIbHOE JOKA3aTeIbCTBO MX PEIUIMO3-
HbIX JorM. KoHCeHCyC MOCTaHOBWII, YTO (PHUOJIETOBBIM KyHOJI —
9TO CBSAIIEHHBIN Mpejies (PU3NIECcKOoro ObITHS, 32 KOTOPbIM HET U
HE MOXET CYILIECTBOBATh HUYEro, KpoMe aOCOMIOTHOM IMyCTOThI U
HeObITHs1. Paca M-Pa c ropmocteio npuHsiia 3ToT BepaukT. Oco-
3HaHHWE TOTO, YTO MX MUP KOHEUYEH, 3aMKHYT 1 UACAIBHO cOasaH-
CUpPOBaH, HE BbI3BAJIO Y HUX TpeBoru. Hampotus, oHO ykpenu-
JIO X B MBICJIM O COOCTBEHHOU MCKJIIOUMTENLHOCTU: OHU ObLIN
€/IMHCTBEHHbIMU KUBBIMU CO3/IaHUSIMU BO BCEJIEHHOW, ISl KO-
TOPBIX BBICIIMI pa3yM COTBOPHJI TOT Oe3yINpedHsli, Oe3omac-
HBIN XPYCTaJIbHBIN KOKOH.

Ota abCoMoOTHAs YBEPEHHOCTh B HEPYIIMMOCTH CBOETO Xpy-
CTaJIbLHOTO KOKOHA MOPO/IMJIa BEKa JyXOBHOTO U MEHTAJIbHOI'O 3a-
crod. LHusunuzanusa N-Pa pazBuBanach UCKIIIOUUTENILHO BIIUPb,
3aroHssl OMPI030Bble TYMAHHOCTU HOBBIMU MApSAIIMMU Teppa-
caMM M OTTauMBasl U3SLIECTBO CBOEW BOJHOBOW apXUTEKTYPHI.
Owmera-CrniekTp Ka3ajcsi UM BEUYHBIM, MOKOPHBIM CJIYTrO#, MO-
CIAYIIHO MPUHUMAIOMUM JTI0Oble KOH(UTYpAIlMU IO TEPBOMY
TpeboBanmio pasyma. Hu omun muctuk Bricmero KonceHcyca,
HU onuH Mactep PyHHoil KoBKkM He 3aaymbIBajcs O TOM, Kyna
YXOIUT KOJIOCCAJIbHASI SHEPTHsl, KOTOPYIO OHU €XKECEKYHHO U3-
BJICKAJIM U3 TJTAHETHBIX HEAP U1l MUTAHWSI CBOMX HEOHOBBIX I'O-
ponos. Paca ynuBasiack CBOUM ChITHIM, O€3MOJIBHBIM TPUYMQOM,
3arepTasi B UJeabHOM X PyCTaJIbHOM rpoOy COOCTBEHHOTO HEeBe-
JCHUSL.

Benukunii bupro3oBsin CBOA MO-IIPEKHEMY CHSLT Hall HUMH,



HO 3TOT OJIeCK yXe CTAaHOBWICS SIIOBUTHIM. [yOOKuMe, IIoT-
HbIE TEeHH, 3aJIeraBIIKe M0l OCHOBAaHUAMM LIUKJIONNYECKUX LM~
JIeii-/1py3, HE3aMETHO MEHSUIU CBOIO CTPYKTYpY, HAJIMBASCh Tsi-
keJor, uHepTHoM maccoi. Ha mepudepuu cucremsl, Tam, rie
O00s10UKa CTAJIKMBANIACh C MEPTBBIM BAKYYMOM BHEIITHETO KOC-
Moca, orpaHryHble yacTtoThl CieKTpa MeIJIEHHO TePsUIM YIIpy-
rocTh. Y0aloKaHHbIe MHOTOBEKOBOM rapMonueir CuMOouoHTs M-
Pa npopomkanu TpaHciupoBath B (proneToBoe HeOO CBOU 4u-
CThbl€, BHICOKOYACTOTHBIE MMITYJIbCBI, HE 3HAsA, YTO KaKAblid Ta-
KOW CHTI'HAJI OCTaBJISIET HEW3IJIAJUMBIN, PYOITYIOIMIACS Clie]] Ha
TeJie ux BeesieHHou. IlepBas riaBa Benukou sieronucu Ayp-Besl
3aBepIIaiach Ha HOTe a0COIOTHOTO, OCJIEIMTEIBHOTO BEIUYMS,
0] KOTOPBIM yke pa3Bep3ajiach 0e31Ha OObEKTUBHOIO POKA.



I'JTABA 2: BEJIMUKNE KACTbI
N POTOHHOE TKAYECTBO

Cuena 1: Paoora kactel ®orounnoro TkauecTBa u co-
31aHie >KUBBIX MaHTHII

[Tpon3BoacTBeHHbIe cekTopa nuBwiIn3auuu M-Pa pasurensb-
HO OTIMYAJIMCh OT OPYTaJbHBIX IMPOMBIIIJIEHHBIX KOMILIEKCOB
VHBIX MUPOB Makpokocma. B conapnank-scretuke Ayp-Bensl He
CYIIIECTBOBAJIO TPOMO3JIKHX 3aBOJIOB, YISIIIUX TPYO WU IITyM-
HBIX KOHBEHEepOB — TEKCTWJIbHOE Cepille pachl OUIOCh BHYT-
PY LIMKJIOMUYECKUX MPSIAWIBHBIX KOJIOJLIEB, BHICEUEHHBIX B HEJI-
pax MOJNSAPHBIX APY3 KPUCTAJUIMYECKUX IUIAHET. DTU KOJIOLBI
NIPE/ICTABIISIA COOOM Oe3ynpeuHble KOHYCOOOpa3HbIe MAaXThl U3
MOJIMPOBAHHOI'O MTPO3PAavYHOro KBApla, YXOAAIIME HA KUJIOMET-
PBI BITyOb TEKTOHMUYECKUX pa3ioMoB. Ha THe STHX pe3epByapoB
Oypyvt u ieHunsicst aucTeii OMera-CrieKTp, MOJHUMAIOIITANCS U3
si7iep TUIaHeT B BU/Ie KOHIIEHTPUPOBAHHOU OMPI030BOi J1aBbl. [1o-
TOKHU BBICOKOYACTOTHOM SHEPIvH, JIUIIECHHbIE KECTKOM (DOPMBI,
BBIPBIBAJIMCH HAPYXKY, TOTOBBIE MOAIATHCS BOJIE CO3/IaTENEH.

Macrepa kactsl @oToHHOrO TKayecTsa pacrosarajauch Ha na-
PANMX 3epKAIBHBIX TIaTpopMax, 3aBUCIIMX HaJ KEpJIOM KO-
joaua. VX ussiHble CUIIy3Thl, 3aTAHYThHIE B 3aIUTHBIE KOCTIO-
Mbl M3 CIIEKTPAJIbHON KOXKU, Ka3aJIMCh HEMOABM)KHBIMU W3Basi-
HUsAMU. OJTHAKO BHYTPH 3TON O€33BYYHON THIIUHBI ITUIA KOJIOC-



caJjibHasi, U3HypHTeIbHAs MEHTabHas padota. CUHXPOHU3UPYS
CBOM HEPBHBIE OKOHYAHHS C BOJHOBBIMM YaCTOTaMM KOJIOALA,
TKa4¥ [POELIMPOBAIIV HATIPABJICHHBIE ITyPITy PHBIE UMITYJIbCHI Pa-
3yMa npsAMo B peBywui norok Cnekrpa. Ilon neiictBuemM 3to-
0 KOJUIEKTUBHOTO NICUXMYECKOro mpecca OMpro30oBasi Macca 1o-
CJIyIIHO paccjanBaJIaCh, OCTHIBAJIA Y BBITATUBAJIACH BEPTUKAIb-
HO BBEpX.

Bmecto rpy6oro MexaHn4eckoro BOJIOKHa M3 KOJIO/LEB MOJI-
HUMAJIMCh MUJUIMAPABl TOHYAMIINX, CUSIOIMX (DOTOHHBIX HM-
TeW, JUAMETP KOTOPBIX €[Ba IPEBbIILANI JIMHY CBETOBOM BOJ-
Hbl. CepeOpsiHbIe 1 OMPI030BBIE CTPYH, YKpoIlleHHbIe Bosel [cu-
Jloros, criieranuch B BO3yXe B I'MI'AHTCKUE, TEKY4HE KIYThI,
NOUYMHASACH CTPOrOM T€OMETPUM MBICJIEHHBIX JieKald. B Toukax
HaMBBICLIETO HANIPSKEHNU ], T1IE MEHTAJIbHBIY KOHTPOJIb MACTEPOB
yroTHsT CHEKTp A0 COCTOSTHUS (PUBUYECKOM MPsKH, IITyOOKHe
TEHU BOKPYT IJIaT(hOPM Ka3aJIMCh OCA3aEMBIMU, CJIOBHO CaM KOC-
MOC HEOXOTHO OT/JaBaJl IEPBOPOIHYIO INIACTUYHOCTb TKAaHU Pajiv
HY’K/I IMBIITU3AIMU. DTO ObLT IEPBHI, (DyHIAMEHTATHBIN STAIT
COTBOpEHUsI )KUBOW OpOHU, IJie Marvs pa3yMa 3aMeHsijIa CTAaHKH,
a ChIPbEM CITYKWJI YMCTBIM KOCMUYECKUN CBET.

®DoTOHHBIE HUTH, OIHSBIIMECS U3 ITyOMH KBAapLEBBIX IIAXT,
3aBUCAJIA B Yallle KOJIOALA, YAEPKABAEMbIE TOHYAUIIMMU BEK-
TOpaMM MEHTAJIBHOTO HaTsokeHWsA. Macrtepa kactbl TkavecTBa
HE HUCIOJb30BAJIM CIMII, YEJTHOKOB WJIM MEXAHUYECKUX 3aKU-
MoB. Iporiecc niueTeHns noaoTHa MPOMCXOAUIT HENTOCPEACTBEH-
HO B IPOCTPAHCTBE, 1€ KOJUIEKTUBHBIA pa3yM [lcu-JloroB BbI-



CTyIaJl B pOJIM )KMBOTO TKalKOro npecca. CUMOMOHTHI HalpaB-
JISLTA BCTPEYHBIE Ty PITY PHBIE IMITYJIbCHI, 3ACTaBISIS CepeOpsIHbIe
1 OMPIO30BbIE BOJIOKHA CKPEIIMBAThCS HA aTOMHOM ypoBHe. Hu-
TH OYKBaJIbHO BILIABJISUIUCH APYT B pyra, CTupas ooble (pusn-
YeCKHe IPaHMIIbl MEXAy OTAEIbHBIMUA BOJIOKHAMH M 00pasys ao-
COJIOTHO OJJHOPOJHYIO, TEKYUYIO CTPYKTYpY.

B sToii Ge33ByYHOI Iporeaype COOMONaICsS CTPOTU 3aKOH
Ckpsitoit nxenepun. bynymas Tkanp cospaBanachk Kak bec-
I0BHBII MOHOJIUT: Ha BCEM MPOTS)KEHUU MHOTOMETPOBOTO I10-
JIOTHA HEBO3MOXHO OBLJIO OOHApPYXUTh HUA OHOTO y3eJIKa, IMo-
NIEPEYHOrO CThIKA WJIA COEAMHUTENILHOTO 1Ba. Macrtepa cuion
MBICJIM 33/1aBaJId MaTepuay HEBEPOATHBIE (PUBUUECKUE CBOU-
CTBa, MPOrpamMMHpys 4acTOoTHyI0 peuieTky Crnekrpa Ha Moje-
KYJISIPHOM ypoBHe. POTOHHOE MOIOTHO MPHOOpeTano abCcomoT-
HYIO IJIAIKOCTh U TEKY4YeCTb, HATIOMUHAS KUAKHUI XpyCcTajb, HO
IpY 3TOM 00J1aJajIo POYHOCTHIO, CHOCOOHOM BbIAEPXKATh Mpsi-
MO€ TAKTUYECKOE JIaBJIEHUE WM arpECCUBHOE U30TOMHOE U3JTY-
YEHUE TUIAHETHOM CPeapl.

TkaHb MEJIEHHO OIYCKaJlach HA 3€PKaJIbHbIE IPUEMHBIE CTO-
JIbl, IEPEJIMBASACh MATKMMHU NIEPJIaMyTPOBbIMU OTTeHKamu. CTo-
WJIO MEHTAJIBHOMY NPECCY MAacTepOB OCJIA0MTh XBATKY, KaK roTo-
BbIE TUIACTHl MaTepHaJla HAYMHAJIM €Ba 3aMETHO JIBIIIATh, aJarl-
TUPYACh K 4acTOTHOMY (poHy nomerenus. Iloepxnocts bec-
IIOBHOr0 MoOHO/IMTA OCTaBajach O€3yNpevyHO YMCTOM, JIMIIEH-
HOH BU3YyaJIbHOTO IiyMa. [110THOCTB miieTeHus Oblla HACTOBKO
BBICOKA, UYTO OMPIO30Bast B3BECh TYMAHHOCTH BOKPYT CTOJIOB HE



MorJIa TPOHUKHYTb CKBO3b CTPYKTYPY (POTOHHBIX HUTEH, JOKA-
3bIBasi COBEPIICHCTBO cojlapraHk-TexHonorui M-Pa, cozgaBimx
UJIeasIbHYI0 OCHOBY TSI Oy/IyIIIMX MAaHTHUI CBOEH Pachl.

Korna nepsuuHoe (hOTOHHOE MOJOTHO OOPETANIO TUIOTHOCTD,
HACTYyIIaJ 3Tall, TpeOOBaBIIMIA OT KacThl TKadecTBa MpeiebHOM,
I0BEJIMPHOM KOHLIEHTpauy. Marepuat enie coxpaHsul NoAATIN-
BOCTb, M MacTepa MpUCTYNAIN K UHTErpalvy SHEPreTuyeckoro
KapKaca — 3aJI0KEHHUIO0 CKPbITBIX PYHHBIX BOJTHOBOJIOB. B cosnap-
MaHK-3cTeThKe Ayp-Beapl (hyHKIIMOHAIBHBIE JIEMEHTHI OJEK-
JIbl HUKOT/IA He BHIHOCUJIMICh HA TIOBEPXHOCTh, YTOOBI HE Hapy-
math 6e3yMpevyHyIo reOMeTpHIo CUTy3Ta. FITorom MHOTOJTHEBHO-
ro 6e33By4YHOTrO Tpy/Aa KacThl CTAHOBHJIOCH TOTOBOE M3/IEINe —
coBepiieHHasi (POTOHHASI MAHTHUSI CJIO)KHOTO OECIIOBHOTO KPOSI.
CHsTas ¢ 3epKabHbIX CTAIEsel, OHa CTPyWJIach B PyKax mMacre-
POB, TIOJOOHO TSKEJIO OMPI030BOM BOZIE, KOTOPAasi KAKUM-TO Uy-
JIOM He Tepsiia cBoert hopmbl. Ha Heit He ObLJIO HU eUHOM TTy-
TOBMIIbI, 3aCTEKKH, HAKJIaJHOIO KapMaHa WM JAEKOPATUBHOIO
mBa. Ee reomerpus Obuta 6€3ympevyHo YMCTOM: MMHPOKHE, HHC-
najalye pykaBa 1 MOHYMEHTAIbHbII OCTPOYTOJIbHBIA BOPOT-
HUK (pOpMUPOBAIM XapU3MaTUYHbII, YKPYITHEHHBIN CUITY3T, KO-
TOPBII BU3YaJIbHO Jiesial u 0e3 Toro BhICOKYIO urypy U-Pa eme
6onee BeMMIeCTBEHHO!. TeKkCcTypa MaToBOro KBapIeBOro MoJyoT-
Ha MSTKO MOIVIONIAla CBET OMPIO30BBIX TYMAHHOCTEM, HE OIYC-
Kasi e1eBoro, M30bITOYHOro OJiecKa.

Korja 3akoHU€HHYI0 MaHTHIO BIIEpBbIe HAOpaChIBAJIM Ha TLIe-
4y CUMOMOHTA, IPOUCXOAMIIO TO, YTO paca CUUTANIA UCTHHHBIM



TAMHCTBOM BOJIHOBOTrO CiMsiHUSL. CTOMJIO BHYTPEHHEMY CIIOI0
(pOTOHHOM TKaHM COMPUKOCHYTHCS C MaToBou Koxkeu M-Pa, kak
CKPBIThIE PYHHBIE BOTHOBOJIBI MTHOBEHHO PACIIO3HABAIM YaCTO-
TY €ro HEpBHOM cUCTEMBl. Me:Xy )KUBbIM TEJIOM U UCKYCCTBEH-
HBIM BOJIOKHOM BO3HMKAaJIa TIpsiMasi OMO3IEKTpUYEcKasi CBSI3b.
DHepretuueckas JiuMda, 3aneprasi BHyTpU pycesa TKaHU, Hauu-
HaJla LIMPKYJIMPOBATh B UI€AJIbHOM PE30HAHCE C UMITY/IbCAMU Pa-
3ymMa HOCUTEJIS.

B TO ke MrHOBEHHE BHEIIHE CIIOKOWHAsl, MOHOJIUTHAS IO-
BEPXHOCTh MaHTHUM TpeoOpaxkaiack. [1o Hell mpoberana BoiHA
[1yOOKOro MypHypHOro CBeYeHus, ucxopsmas ot teaa Cum-
OUOHTA, a BJIOJIb CKPBITHIX BHYTPEHHUX KOHTYPOB BOPOTHUKA U
PYKaBOB BCIIBIXMBAJIA CTPOTUE, TOHKME HEOHOBBIE JIMHUM aKBa-
MapuHOBOro 1Beta. Ofexaa oxuBaia, MPeBpalasch B YyTKUN
TAKTUYECKUN [IOCTIEX, TOTOBBIA paCIIUPSITh MEHTAJIbHBIE BO3-
MoxHocTh U-Pa. Bes paca mierosnsiia B 9TUX KUMBBIX (DOTOHHBIX
oOJIaueHUsIX, BUSL B HUX JIMIIb JJOKA3aTeJIbCTBO CBOETO TEXHO-
JIOTUYECKOTrO Tpuymda U COIapHaHK-ICTETUKH, COBEPIIEHHO HE
OCO3HaBasl, UTO KaXJasl Takasl aKTMBUPOBAHHASI MAaHTUS HaBCe-
I/1a CBS3bIBAET M YJEPKUBAET B cebe MUKPOCKOMUUYECKYIO A0JTIO
yracawouiero Omera-Criekrpa.

BMmecTo 3Toro pyHHbIE [ETIOUKH BKUBJISTICH HETIOCPEICTBEH-
HO MEX]ly TOHYaUIIIMMU CJIOSIMU JIblaiied (POTOHHOU TKaHU,
CTAHOBSICh €€ BHYTPEHHEUN, HEBUIMMON HEPBHOUM CUCTEMOM.

Macrepa npoelpoBaii y3KOHAIpaBJ€HHbIE, BBICOKOYACTOT-
HBIE UMITYJIbCHl pa3yMa, KOTOpPbIe, CJIOBHO MHUKPOCKOMMYECKUE



pesLpl, nepectpauBayid cTpykrypy Omera-CriekTpa BHYTpH 1O-
notHa. OHM BBIKUTAIU BHYTPU TKAHU TOJbIE U3BWIKCTHIE J10-
POXKH, KOTOpBIE TYT € 3allOJHSIMCh KOHIIEHTPUPOBAHHOM,
KUJIKOU JIMMGOUN a3ypHOrO OTTEHKAa. DTU CKPbIThIE PyHHbBIE
pycJa BBIMOHSIN POJib TAKTUYECKUX (PUIBTPOB U MPEAOXPaHU-
TeJlel: MX TeOMeTpust ObUIa PacCUMTaHA TaK, YTOOBI YJIABINBATh
U30BITOYHOE N30TOITHOE U3JTyYeHHUE TUIAHETHOM cpefibl U 3(pdhek-
TUBHO Pacrpe/ieisiTh TEMJIOBbIe TOKH MO BCeH TuIoaau OymyIie-
ro U3/eusl.

CHapyXu TKaHb OCTaBajach 0OMaHYMBO MOHOJIUTHOU U TJIa/]I-
KO, HaJIeKHO 3allUIlas XpPyINKUe BHYTPEHHUE Y3JIbl BOJHOBO-
JIOB OT JIIOOOr0 MEXaHWYEeCKOro WM TeMIepaTypHOro IMoBpe-
xnenust. Jluimb eqBa 3ameTHble, OJieKJibie OMPI030BbIE KOHTYPBHI,
yraJpIBAOIINECs B TIIyOWHE XPYCTAIBHOTO IUICTCHUS, BbIIaBa-
JIM CJIOKHEHUITYI0 MHKEHEPHYI0 paboTy, MPOAETaHHYI0 KACTOM.
STOT CKPBITHIH 10U OPOHU rApaHTUPOBAJI, UTO Oy/yIas MAaHTHUS
CTaHeT He MPOCTO YKpalleHUeM, a KUBbIM IUTOM CUMOUOHTA,
CIIOCOOHBIM TTPe0OPa30BBIBATH AT PECCUBHBIC BCIUIECKU BHEIITHEN
cpefbl B cTadMIbHYI0, 6e3omacHyo Jyis opranuku M-Pa yacrory.

Cuena 2: JxkoHOMHKAa M pacnpejesieHHe CIEKTPaJb-
HbIX TOKOB

MakposkoHomuka Ayp-Benbl He 3Halia MaTepUaIbHOTO K-
BUBaJIeHTa OOraTCcTBa, 30JI0TOTO 3araca Wiv IU(PPOBBIX pacyeT-
HBIX KOHOB. EQMHCTBEHHON M aOCOJIIOTHOW BaJIOTOW ITOM H30-
JIMPOBAaHHOM cucteMsbl sijsicss caM Omera-CrnekTp, a TouHee
— 00BbEeM 1 YacTOTa BOJTHOBOW SHEPTUH, KOTOPYIO IIMBUTA3ALIUS



MOIJIa U3BJIe€Yb, CTAOMIM3UPOBATh U HAIIPABUTh HA HYK[BI CBO-
UX TIAPSIIIUX MEracoopyKeHHU. [|Be TIaHeThI-CecTphbl OBUTH OITy-
TaHbl €UHOM, [IMKJIONUYECKON PACIPEEIUTEIbHON CEThIO, Yb1
HEBU/IMMBbIE SHEPreTHUeCKHe apTepuH My/IbCUPOBAIN CKBO3b OU-
PI030BbIE TYMAaHHOCTH. B OCHOBaHUAX Ka)JOro ropoja-1umnuis,
[IyOOKO TO KBapIeBBIMH (DyHIAMEHTaMH, pactoiarajiuch TU-
TaHTCKUE HAKOIUTEJIbHbIE KPUCTAJUIbl — JIPYy3bl IEPBOPOIHOIO
III1aTa BeJIMYMHON C TOPHBIE XPEeOThl. DT MOHOJIUTHI BBICTYTIAIIH
B POJIY [IJTAHETAPHBIX KOJUIEKTOPOB, HETIPEPBIBHO BITUTHIBAIOLIINX
BOCXOZAIINE TOKU U3 HEJIP U YACPKUABAIOIIMX BCIO Maccy LIBH-
JIM3aLUU B COCTOSIHUM YCTOMYMBOW JIEBUTALUM.

PacnipeniesieHne 3TuX ClIEKTpaIbHBIX PECYPCOB KOOPAUMHUPO-
Basioch Beiciium KoHceHcycoM Ha OCHOBE TaKTUYECKOH 1LIENIECO-
oOpasHocTH KacT. [I0TOKM BHICOKOUACTOTHOW SHEPTrUH HaIpaB-
JISUTMCh TI0O MarucTpajisiM PYHHBIX BOJHOBOIOB, OOecIieurBasi
KUA3BHEIEATENILHOCTD IIITWIEH, TMTAHUE NAPSALIUX CaI0B U 3apsa-
Ky MapIlieBbIX MHKEKTOPOB 3epKaJibHBIX IMaiaepos. ['opona U-
Pa GykBasbHO ABIIIATMA STOW SHEPrueH, KOTopasi IIMPKYIMPOBa-
Ja no ¢acazaM B BUJE CTPOTMX AKBAMAapUHOBBIX U JIA3ypHBIX
HEOHOBBIX JIMHUI. D10 ObUIa Oe3ynpeyHasi, 3aMKHYyTasl CUCTeMa,
rAe KX/l KPUCTAJUIMUECKUI KBAPTa MOJIydasl CTPOro OTMe-
PEHHYIO eMy YaCTOTHYIO 0TI, HEOOXOIUMYIO /ISl IOJIEPKAHU S
U/IeaJIbHOTO CONapIaHK-ObITa.

Bcs arta konoccanbHas nH(ppacTpyKTypa (PyHKLIMOHUPOBAa
B PEKMMeE HETPEPHIBHOIO SHEPrOOOMEHa MKy )KUBOW OpraHu-
KOM Pacel U camMOM IIJIaHETapHOM cpenoy. HakonurensHble KpH-



CTaJUTHI HE TIPOCTO TIACCUBHO YAEPKUBAJIU 3apsiji — OHU TpeOo-
BaJIA TIOCTOSTHHOU BOJTHOBOU KaJTMOPOBKU, KOTOPYIO MOTJIH OCY-
IIECTBJIATH TONBKO *kuBble [Icu-Jloru. Takum 00pa3om, SKOHO-
Mudeckoe Onarononyuve Ayp-Benbl aepkanoch Ha UIeaTbHOM
OaJaHce: TUIAaHeTH IapOBAIM pace MIacTuuHylo Matepuio Criek-
Tpa, a B3aMeH MWLIMOHB CUMOMOHTOB €XECeKYHTHO CTPYKTY-
PUPOBAJIM M HAIIPABJISUIA 3T TOKUA CWJIOW CBOETO pasyma. ITO
ObUT BEKOBOM, Oe33ByUHBI JOrOBOp, KOTOpHIA Kazajcs M-Pa
HEPYIIUMBIM ¥ BEUHBIM, KaK camo (priosieToBoe HeOO HaJl MX Io-
JIOBaMU.

[Ipoliecc BOJTHOBOM PEryyisiliMM U MOAAEPKAHUST TOPOJCKOU
MH(PPACTPYKTYpbl HATOMUHAJ T'PAHIUO3HBINA, O€33BYYHBIN PUTY-
aJI, CTaBIIMI OCHOBOM colMajbHOU oTBeTcTBeHHOCTU M-Pa. Pa-
ca He 3HaJIa HaJIOrOB B X MPUBBIYHOM, IPUMUTUBHOM MOHMMA-
HUM, HO KakAblii CUMOMOHT TOOPOBOJIBHO OT/IaBaJl YaCTh CBOETO
MEHTAJILHOTO MoTeHIasia Ha 61aro KoHcencyca. B onpenenen-
Hble (Da3bl MepIaHus cepeOpsIHbIX TYMAaHHOCTEW JKUTEIN KBap-
TaJIOB COOMPAJIMCH HA TIEHTPATBHBIX MAPSIIHX M1aThopMax CBO-
ux mmnuier. He u3ngas Hu equHoro 3Byka, Ilcu-Jlorn noaksmo-
YaJli CBOM HEPBHBIE OKOHYAHUSI K OOIIETOPOACKUM KBAapIIEBHIM
TEepPMUHAJIAM, Ubsl CJI0’KHASI OPHAMEHTHKA YXO[IWJIa HAIPSIMYIO K
pacnpeaeTuTeNIbHbIM KUJIaM HAaKONMUTEJIbHBIX KPHUCTAJIOB.

B st MrHoBenus Tena M-Pa BenbIxuBaiv riTyOOKUM, KOH-
LHEHTPUPOBAHHBIM MYPIYPHBIM CBETOM, a UX (DOTOHHbIE MAHTUU
HAYMHAM OelIeHO MyJIbCUPOBATh AKBAMAPHUHOBBHIMY KOHTYPHBbI-
MU OrHsaMU. Paca TpaHciMpoBaia CBOM YUCThIE, BBICOKOYACTOT-



HbIe UMITYJIbCBI B OOIIYIO CeTh, CTabMmM3upys konedanuss Ome-
ra-Criektpa 1 OyKBaJIbHO «OIUIAYMBasi» MPaBO CBOMX T'OPOJIOB
napuTh B OMPI030BOi B3BecH arMocdepsl. M3 3TUX MEHTaIbHBIX
B3HOCOB (POPMUPOBAJICSI SHEpreTudeckuii Ormker Ayp-Bempi,
3a cueT KoToporo Beiciuii KoHceHcyc Mor BelpaiyBaTh HOBbIE
JKUJIbIE TEPPACHI, POKJIAAbIBATH HOBBIE 3€PKAJIbHBIE TPACCHI 151
[JaiJIepoB U MOAJEP/KMBATh BEUHOE IIBETEHHUE MapsIlUX CaJOB
CBETOBOI OMOMUMUK PUU.

Srot 6e33By4HBIN HAJIOT pasyma Bocripunumavics [leu-Jlora-
MU KaK BBICIIMI aKT TAPMOHUY U CIUSHUSA ¢ ponHbIM MupoM. Hu
O/IVH M3 HUX HE CUMTAN 3Ty OOSI3aHHOCTh OpeMeHeM — Harlpo-
B, CUMOUOHTHI TOPAUJIMCH TEM, YTO MX COOCTBEHHasi OMOJIO-
TMYECKasi SHEPrusl HAPSIMYIO IIUTAET CTEHbI UX JOMOB U 3aCTaB-
asieT (proneToBoe HeOO CUATH MEPBO3IAHHON YMCTOTOM. ObIIe-
CTBO CYILIECTBOBAJIO B A0COJIIOTHON YBEPEHHOCTH, YTO 3TOT KpPY-
TOBOPOT MEHTAJIbHBIX CHJI U CIIEKTPAJIbHBIX TOKOB OECKOHEUEH,
a OMOJIOTMYECKUI Pecypc UX KacT CrocoOeH BEUHO YIepKUBaTh
LUMBWIM3ALMIO B 36HUTE €€ CoapraHK-Tpuymda.

OpnHako 3ta Oe3ynpeyHasi SKOHOMUYECKAsl yTOIUs yKe Ha-
YMHAJA J]aBaTh MepBble, €1Ba 3aMeTHble cOOM Ha CaMbIX HUXK-
HUX, IOTPAHUYHBIX YPOBHSIX IIMBUIM3AIMU. B ryOOKMX 1m1axrax
U JIOKaxX, PacrojlIo)KEHHBIX Y MOJHOXKHUS LMKJIOMUYECKUX IIIH-
Jieii-/1py3, pacrpeesieHue CeKTPaIbHbIX TOKOB MOCTENEHHO Te-
pAJIO CBOIO MAEATBHYI0O MaTeMaTU4YecKylo TOYHOCTb. Macrepa,
ClefIsIle 32 COCTOSIHUEM IUIAHETAPHBIX HaKOIUTENeH, CTalu
(puxcupoBath cTpaHHBIN (PEHOMEH: B MOMEHTHI KOJUIEKTUBHOTO



0e33ByYHOro purtyana, korga Muuiionsl [lcu-JloroB otnaBanmm
CBOI0 MEHTAJIbHOI SHEPrui0 CeTH, HUKHUE SIPYChl KPUCTAJUIOB
pearupoBajid Ha 3TOT MPUTOK C HEOOBACHUMBIM OIO3/IaHUEM.
BricokouactotHbiii Omera-CrieKTp CIOBHO HATHIKAJICS HA HEBU-
JIMIMOE BHYTPEHHEe COIPOTUBJICHUE CPEIIbl, TePsisi CBOIO ObLIYIO
TEKY4eCThb U IJIACTUYHOCTb.

B 3TuX NpUIOHHBIX 30HAX, Kyaa OUPI030BO-CepeOpsHbIE TY-
MaHHOCTU OMYCKAJIUCh TSKEJIBIMH, IJIOTHBIMU TUIACTaMH, TEHU
BOKPYI PYHHBIX BOJTHOBOJIOB HAauyaJld HEOOPATUMO MEHSIThCSI.
Onu Gostbilie HE pacCeMBAITUCH ITyPIYPHBIM cBedeHueM Ten -
Pa, a HaIMBa/IUCh BSA3KOM, MOYTH (PUBUUECKON MACCOM, MeJIJIeH-
HO pacron3asich Mo KBapieBbiM (pyHIameHTaM 3aaHuii. CTpo-
r'ie akBaMapUHOBBIE JIMHUW SHEPIyu, TTUTABIINE TOKU 3ePKaJlb-
HBIX JIAfJIEpOB, MECTaMu OJIEKJI W JPOKasiu, TpeOysl OT KacT
BCe OOJIBIITMX MEHTAILHBIX YCUJIMI 17151 YepKaHU sl IPUBBIYHOTO
ypoBH# Jeputain. MHppacTpyKkTypa HUKHUX TOPOJOB Havasa
CIIETIHYTh ¥ OCTHIBaTh, (POPMHUPYsI TIEPBbIE U30JIMPOBAHHBIE CJie-
TTbI€ 30HBHI.

Beicmii KoHcencyc criucbiBai 3t (pa3oBble UCKaXeHUsT Ha
BpEMEHHbIE KJIMMaTHYecKue KoyieOaHusi aTMocepHOi B3BecH
U JIOKQJIBHYIO YCTaJIOCTh IPY30BBIX MaccMBoB. Hu omuH yde-
HBI-MUCTUK €Ille HE PelIWICS O3BYUYUTb CTPAIHYIO MpPaB.y:
9KOHOMHYEcKass Mofnenb Ayp-Benabl, mocTpoeHHass Ha Hempe-
PBIBHOM M3BJieueHUH U yrjioTHeHun Omera-CriekTpa, MejieH-
HO YHMUTOXaJa cama ceOsi. BpIcOKasi KOHIIEHTpaIusl TEXHO-Ma-
T'MUYECKUX CUTHAJIOB 3aCTaBJislyIa CPe/ly BOKPYT HAKOMUTENEH pe-



(priekTOpHO rycTeTh, NpeBpalas HUKHUE SIPYCh IIMUJIEH B MEp-
BbI€ CKpPBITHIE IUIALIapMbl Haasurawencs Koarymsaiuu. Bro-
PO IIar BeJIMKOW XPOHUKH 3aBEpIIAJICS B 3BEHSIIEN TUIIMHE,
CKBO3b KOTOPYIO Y€ MPOCTYIAIA KOHTYpPbI TPSIYLIET0 TEKTO-
HUYECKOro pazjioma.



IJIABA 3: 3EPKAJIbBHBIN
ABAHTAPJI 1
IIOKOPEHUE CECTEP

Cuena 1: Kacra Pynnoii KoBku n co3janue 3epkaJib-
HBIX IJ1ali/IepoB

Bricoko Ha opOuTax IjiaHeT-cecTep, Tam, Ije OUpI30BO-ce-
peOpsiHble TyMaHHOCTH Ayp-Besibl HCTOHYAIUCh U TUIABHO Tie-
pexXoauiiv B IyOOKHe yJIbTpaMapuHOBbIE TOHA, PACHONAraivch
napsiue Bepdu kactel PynHoil KoBku. B otimune or HukHHX
NPSAUIBHBIX KOMOALIEB, 3TH OpOUTAJIbHBIE TIAT(OPMBI OBLIU CO-
TKaHbl U3 PEIKUX KOMIO3UTHBIX CIUIABOB: MAaTOBOTO KOCTSIHOTO
NOJIMMEPA, CIIOUCTOTO MTYOUHHOTO IINaTa U MepUAIOIIEro, Jad-
PUYECKU-OCTPOro XpycTajsl, ClIOCOOHOIO yAepKUBaTh CTaOWIIb-
HYI0 TEOMETPUIO B 30HAX MOBBIIIEHHOTO YaCTOTHOTO Hampsike-
aus. [lo mepumerpy Bepdeil He OBLIO TPOMO3AKHX OTOPHBIX
(bepm wim KpaHOB — 11eXa yIepXKUBAJIKMCh B MPOCTPAHCTBE 32
cyeT cOaJIaAHCMPOBAHHBIX I'PABUTALIMOHHBIX MOJIeH, (hOpMUpPYs
CTPEMUTEIIbHBIE, XUIIIHBIE CHITYIThl, HATOMHUHAIOIIME aBaHTap/-
HbIE CTeJIC-ICTPeONTENTN. DTO ObLIA IIUTAAETb TSKEION MHKEeHe-
puu U-Pa, rae marus pasyma CIuiaBJisuiach ¢ IPOYHEHIIIMMHU KPU-
CTAUTMYECKUMHU TTOPOJIaMU CUCTEMBI J1s1 CO3/IaHUsl TPaHCHIOPTa
HOBOT'O ITOKOJICHUSI.

B camom cepatie opOMTATIBHBIX JOKOB PacIoNarajinch Iia-



BWJIbHBIC Yallld, BHIPAIIICHHBIE U3 IIENBHBIX JPYy3 MPO3PAYHOTO
KBapIia. BHyTpy 3TUX TUTaHTCKUX pe3epBYapOB, MOJIUHSISICH Ha-
IpaBJIeHHBIM BOJIHOBBIM TIpeccaM MactepoB KOBKH, TIaBUIIMCH
3arOTOBKU U3 BHICOKOTEXHOJOTMYHBIX CILJIABOB MATUHOBOM JIATY-
HU U cBeTOHOCHOrO xpycraius. Ha Ilcu-Jloro 3roit KacTsl Jio-
JKMJTaCh KOJIOCCANTbHAS TAKTUYECKAs 3a/1ava: OHH JOJDKHBI ObUTH
HE TIPOCTO PacIUIaBUTh MOPOJY, a MEPECTPOUTh €€ KPUCTAUIH-
YECKYI0 PeIIeTKy Tak, YTOObl OyayIHiA MeTaJlT mpruoopes adco-
JIOTHYIO CTIEKTPaJIbHYI0 IPOoBOAUMOCTS. [Iporiiecc TpedoBai mpe-
JeJBHOTO (PU3UYECKOr0 M MEHTAJIBHOTO HarpsikeHus. TOHKMe
BBICOKHE CHJTY3THl MAaCTEpOB, OOJaueHHbIe B TsKeJIble padodre
MaHTHUH, 3aCTHIBAIM MO KpasiM Yalll, a UX OJieHble KBapleBbie
JIMIIA OTPaXaiu sPOCTHBIE JIA3yPHbIE CIIOJIOXU KUIISIIEr0 KOM-
MIO3UTA.

Korpa kacra mpuctynaja K CHHXPOHM3AllMU, UX HEPBHBIC
OKOHYaHMs1, UHTerpupoBaHHble co CIEKTpOM uepe3 Ouo3nek-
TpUYeCKUe KaLISpbl, HAUMHAIIM BUOPUPOBATH HA TTPEAETbHBIX
yacrorax. [lypnypHoe cBeuenue ten -Pa Benbixusaso ocienu-
TEJBbHO SIPKO, IPOOKBasi OMPIO30BYIO B3BECh TYMAHHOCTH U 3a-
CTaBJIsisl CKPbIThIE PyHHBIE BOJIHOBO/IBI HA UX IUIEYAX MyTbCHPO-
BaTh IJIOTHHIM HEOHOBBIM cBeTOM. CHJION KOJJIEKTUBHOTO pa-
3yMa MacTepa yKpOIaid HEMOKOPHYIO pacKaJIeHHYI0 Maccy, 3a-
CTaBJISISL KUIKUNA XPYCTaJlb U JIATYHb T€Ub 110 HEBUVMbIM Mar-
HUTHBIM JIEKaJaM, BbICTparBasi BHyTPEHHUE CHUJIOBbIE KOHTYPBI
Oymymmx Kopabsei. B Toukax, rae MeHTaIbHBIN 3aK1M KOBaJIen
JOCTUTAN MUKA, TEHU BOKPYT IUIABUJIBHBIX Yalll CTYIIAIHCH IO



COCTOSIHM S YepPHOT'O MOHOJTUTA, HAIJISIIHO IEMOHCTPUPYSI, KAKyI0
KoJsoccanbHylo Maccy Omera-CrniekTpa MPUXOANUTCS YIJIOTHATD
pace paau NoAJIep:KaHUsI CBOETO TEXHOJOTMYECKOro TpuyMda u
9KCHAHCUU MEX/1y MUPaMHU.

Korna packayieHHbIi CI1JIaB HATUHOBOM JIATYHU M CBETOHOCHO-
IO XpycTaJist 0OpeTasl pacueTHYI0 BI3KOCTh, MacTepa KacThl PyH-
Hoi KOBKM mpucTynanum K caMoMy 3aBOpPAXHMBAIOLIEMY STarly
— (pbopMOBKe BHEITHET0 KOHTYpa Kopadis. B atoit 6e33By4HOI
MpolLeype He UCMOJIb30BAINCh MEXaHUUECKUE TIPECChl, ITaM-
bl WJIK JIUTelHble (hOpMBI; reoMeTpusi OyayIiero cyaHa KoBa-
JIaCh UCKJIIOUUTENILHO C(DOKYCUPOBAHHBIMU BEKTOPAMU KOJIJIEK-
TUBHOU MbIC/IM. CUMOMOHTBI HANTPABJISUIA BCTPEYHBIE BHICOKOYA-
CTOTHbIE UMITYJIbCBI Pa3yMa, KOTOpbIE, CIOBHO HEBUIMMBIE I0BE-
JIMpHBIE Pe3Iibl, OOKUMATA U PACTATUBAIMA OCTHIBAIOIIUN KPU-
CTAJUIMYECKUI KOMIIO3UT MPSAMO B TIpocTpaHcTBe Bepdu. Kuj-
KU XpyCTaJlb TIOCJIYIIIHO MOJYUHSJICS BOJIE CO3AATeNeN, 3aCThl-
Basl B CTPEMUTEIIBHBIX, YIJIOBATO-00TeKaeMbIX (hopMax, JIUIIEeH-
HBIX MaJICMIIEr0 HaMeKa Ha TPOMO3/IKYIO MPSIMOYTOJIbHOCTb.

BHemHuii 001MK cO3/1aBaeMOTO 3epKajIbHOTO TJiaijiepa mpo-
€KTUPOBAJICSI B CTPOI'OM COOTBETCTBUM C KaHOHAMHU CIOPTHUB-
HOTO CTeJic-nu3aiiHa ABaHrapia. Ero XuinHbiid, mpuU3eMUCTHIN
CWJIYST HAallOMHMHAJI CTPEMHUTENIbHBIA TOHOYHBIM KOHIIENIT-Kap,
npeHa3HAYEHHBIH /17151 PEOOIEHU I TUIOTHOTO COMPOTUBJICHUS
OUpI030BbIX TyMaHHOCTel. Ha nmonupoBaHHO# 00mIMBKe KOpab-
JIS1 HEBO3MOXHO OBLIO OOHAPYXWUTh HU OJHOTO BHEITHETO I1Ba,
60JITa, 3aKJICTIKY WA COSTMHUTENILHOTO T1a3a — TIAHENN KOPITY-



ca BIUIABJISUTUCH IPYT B JIpyra Ha MOJIEKYJISIPHOM yYpOBHE, 00pa-
3ys1 Oe3yrnpeunblii becimoBHbiin MoHoMT. Takash KOHCTPYKTHUB-
Hasl YUCTOTA He IIPOCTO OTBeYasa cTeTuueckuM uaeanam M-Pa,
HO ¥ HecJla BAKHYIO TAKTUYECKYI0 (DYHKIIMIO: MOHOJTUTHAsI Opo-
Hsl 3allIMIaJ1a BHYTPEHHUE BOJTHOBOJHbBIE Y3JIbl OT arpeCCUBHOTO
TPEHMSI AaTMOC(EPHOUN B3BECH IJIAHET-CECTEP Ha 3aIlpeIeIbHbIX
CKOPOCTSIX.

[ToBepxHOCTh TOTOBOrO Kopmyca oOiajaia aOCOTOTHBIMU
3epKaibHbIMU cBoMcTBaMHu. Omera-CrniekTp, OMBIBAIOIIHNA 00-
IIMBKY IV1aiijiepa, MpeJoMJISICA Ha ero rpaHsx IMof UieasbHbl-
MU yIJIaMy, Jieias JeTsiee CyaHO MPaKTUYeCKU HEBUAUMBIM Ha
(pone cepedOpsiHbix 0OmakoB. Mactepa KoBku yacamu yiepxkuba-
JIM MEHTAJIbHYI0 KOHIIEHTPALIUIO, IOTOIIHO BHIBEPSISl KAXKIbIA U3-
ru0 ¥ a3poIMHaAMUYeCKHid HaruthiB Kpbta. Korpa mporiece dop-
MOBKM 3aBepIlaICcs, KOpIyc Kopalisi 3aCThIBaJ B 3BEHSIIECH TH-
IIMHE JIOKA, NepeuBasich IyOOKUMHU MEPIaMyTPOBBIMU OTTEH-
Kamu. D10 ObUTO TOpKecTBO CkpbiTOoN VHKEHEpUH, rae BbICO-
KM€ TEXHOJIOTUM COJIapIiaHKa U 3CTEeTUKA ABaHrapja CJIMBaJIMCh
B €JJUHBII, COBEPIIIEHHbI MHCTPYMEHT MPOCTPAHCTBEHHOM JKC-
MaHCHUH.

[apaienbHO ¢ BO3BEJEHMEM MOHOJIMTHBIX KOPIIYCOB 3€p-
KajpHOTO (brioTa, Kacta PynHoit KoBku Bena gotomHyto padoTy
0 CO3JIaHUI0 CPEJHETO KJlacca SKUIMPOBKHU JIsI [TUJIOTOB U UC-
cieioBarened ABaHrapiaa. B ycjoBUsX BBICOTHBIX IOJIETOB, I7ie
OUPIO30BbIE TYMAHHOCTU CTAHOBWJIMCH Pa3pPEKEHHBIMH, a BOJ-
HOBOe conpoTusieHrne OO0M0UKHM BO3pacTaio, Jerkue (hoToH-



Hble MAHTHUH YK€ He MOTJIM O0ECTIeUnThb JIOJKHOM 3alUThl HEPB-
HoH crctembl CumOnoHTa. HOBBIM 3aIIMTHBIM pellieHueM CTajIu
CpedHue JOCIeXH, MPeACTaBISBIIME COOOM CIOKHEUIN Oro-
MEXaHUYECKUI CIUIaB OPTaHMYECKUX U KPUCTAJUIMUECKUX MaTe-
puaioB. OCHOBOM /17151 TOM OPOHU CITYKWJIa CIIEKTPaJIbHAST KOXKa
— YHMKAJIGHBIA 3JIACTUYHBIA MaTepuas, JoObBaeMbIil U3 ay-
HbI TUTAHETHBIX [TyOHH, Ybsi MOJIEKYJISIpHAS CTPYKTYpa oOnagana
BPOXIEHHON CIMOCOOHOCTBIO BIMTBHIBATh U PAcCEMBATh YaCTOT-
Hble nieperpy3ku Omera-Cnekrpa.

[Mporiecc co3manust gocriexa TpeOOBa OT KOBAJIEH 0BEJHp-
HOT'O MacTepcTBa U CTpororo coomonenus punocopun CKpbITOM
Nnxenepun. Ilnactel cieKTpaJbHOM KOXM PACKPaUBAINUCh CH-
JIOM HalpaBJIEHHOW MBICIIU U COINPSITAINUCH C JIETKUMHU, HO HEBe-
POSITHO MPOYHBIMU KOMITIO3UTHBIMU IJIACTUHAMU U3 CIIOMCTOrO
r1yOuHHOrO 1mnara. Macrepa KoBKY BXKUBIISUIM 9T KBapLEBble
3JIEMEHTBI HEIOCPEACTBEHHO BHYTPb OPraHUYECKUX CJIOEB, MOJ-
HOCTBIO CKpbIBasi Mecta coefuHeHud. Jlocrnex co3paBajcst Kak
enuHblil becllioBHbIIT MOHONT: HA €ro HAaIUIeYHUKAxX U Harpya-
HBIX TUIACTMHAX HEBO3MOXKHO OBUIO OOHAPYKUTH IPyObIX BHEIII-
HUX 3aKJIETIOK, IIIBOB WJIM METAUTMYECKUX CKOO, KOTOpbIE MOIJIU
Obl HAPYIIUTH YUCTOTY XapU3MAaTHUHOTO CHJTy3Ta. DKUITMPOBKA
o0najiaia CTPEeMUTENILHOM, YIJIOBaTO-00TEKaeMON T'eOMEeTpUeH,
UJICaJTbHO TOBTOPSIIONIEN OJIaropojiHble KOHTYPHI BHICOKHX Tel
N-Pa u noquepkuBaoiiel uxX NpupogHOe U3SIIECTBO.

['maBHbIN cekpeT 3(PHEKTUBHOCTU CPETHUX JOCIEXOB KPbLI-
Csl B X BHYTPEHHEW NpOIIMBKE. MexXIy CJ0SMHU CIIEKTPaIbHOM



KOXM MacTepa MpOKJIaAblBAJIM 3aMKHYThIE KaIIWJIJISIPHBIE KOH-
TYpBl, 3alOJIHEHHBIE XUBOM Ja3ypHOM JUM(OU. ITa U30TOI-
Hasi CyOCTaHIMSI HEMPEPHIBHO LM PKYJIMPOBAJIA [0 OPOHE, BBITION-
HsAS POJIb TAKTUYECKOTO aMOPTU3ATOpa: NPU PE3KUX BCIUIECKAX
BHEIIIHETO SHEPTeTUYECKOro AABJIEHU 1 IMM(a MIHOBEHHO Mepe-
HaIpaBJisiia N30BITOUHBIA TOTEHIIMAI, TIPEIOXPAHSIS yYSA3BUMbBIE
BOJIHOBOIHBIE Y311kl MI-Pa oT yactotHoro moka. Bes oppameHTH-
Ka, MOKPbIBABLIAS BHEIIIHUE NOBEPXHOCTHU LINATOBBIX IUIACTHH,
ObL1a ITyOOKO BhIpe3aHa MEHTAJIbHBIMU PE3LAMU U CITyKHJIa OT-
KPBITBIMU pPaAMaTOpaMy OXJIaxkIeHH:A. ['0TOBBIN Jocnex Ka3acs
€CTECTBEHHbIM MpOI0/KeHrneM Ouonorut CUMOMOHTA — I1JI0T-
HBIM, MaTOBBIM, JIMILIEHHBIM BU3yaJIbHOTO LIymMa IUTOM, I'OTO-
BBIM 3alUTUTh MHUJIOTA B CAMbIX CYPOBBIX CJIOSIX KAMEHEIOILEro
Heba.

Ha ¢uHanbHOM 3Tarne cOOpKM 3epKalbHOrO IJaiaepa macre-
pa kactbl Pynnoit KoBKM NpHcTynaau K MOHTaxy M 3aIlyCKy
€ro BHYTPEHHMX CWJIOBBIX Y3/10B. B cTporom coorBercTtBuM c
koHnernmen Ckpoitoii MHkeHepun, kopaOiib He MM HapyX-
HBIX TYPOMH, OTKPBITBIX MapLIEBbIX MHKEKTOPOB UJIM BBICTYIA-
IOIIMX COIIeJT, KOTOPBIE MOIJIM Obl HAPYLIMTh HECAIbHYIO A3POJIH-
HAMUKY Kopryca. Best qBuraresbHast cucteMa Oblla MHTET pUpo-
BaHa HEMOCPEICTBEHHO BHYTPb XPYCTaIbHO-JIATYHHOTO KapKaca.
B kopmoBoii yactu beciioBHoro MoHosmTa pacnonarajimuch Imo-
JIble PE30HAHCHBIE KAMEPBI, BLICEYEHHBIE BHYTPHU JIpY3 IIPO3pay-
HOTO KBaplla U COEAMHEHHbIE TOHKMMHU PYHHBIMH KaHAJaMU C
LIEHTPAJIbHBIM HAKOIIUTEJIEM U30TOIHOM JIMM(BI. Bes 3ta cnoxk-



HeWIasi TUApaBINYecKasi ¥ TOPIITHEBas WHKEHepHsl Oblla Ha-
JIeKHO CIpsITaHa TIO 3€PKATBHOM OOIIMBKOM, 3alllUIIEHHAs] OT
JOOBIX BHEITHUX BO3/ICHCTBUI IJTAHETHOW CPEJIBI.

Jl1g mpoBesieHus1 MepBOM aKTUBALUMA TPUBOJOB Ha BeEp(db
npuObLT Beicimii HaBuratop ABaHrapna, oOnMaueHHbId B Cpejl-
HUU JIOCHIEX U3 CIIEKTPAIbHOM KOXHU. He u3naB HU eIMHOro 3BY-
Ka, OH TJIABHO CKOJIb3HYJI BHYTPb 0OTeKaeMOW KaOMHBI IJ1aiiepa.
Crtonsio ero MaToBOM KOXE COIPUKOCHYTbCS C KBApLIEBOM IaHe-
JIBIO YTIPABJIeHU I, KaK OMOJIEKTPUIECKUE KaIMJUISPhI €ro HepB-
HOU CHICTeMbl MTHOBEHHO BOIIUIM B PE30HAHC C OOPTOBOM BOJIHO-
BOJHOM ceThio. KoopmuHarus nuiora v kopaOiisi MpoU30IIuia 3a
JIOJIA CEKYH/Ibl: MEHTAJIbHbI UMITYJIbC HABUTaToOpa YCTPEMUIICS
IO CKPBITHIM XXHJIaM KapKaca, MpoOyXaast CISIIANA W30TOITHBIN
nBuraresb. Kunakas nazypHas aumda mpuiivia B JBUKEHNE, 3a-
TIOJIHSISI PYHHBIE KOHTYPBI U 3aIyCKasl MPOIIECC BHICOKOUACTOT-
Horo cxxarusi Mmaccel Omera-CrniekTpa nepe HocoM CyJHa.

B 10O e MrHOBeHME 3epKaJbHBIA Iaaep npeodpasucs,
SIBUB BOJIHOBOU TpuyM(@ conapnaHk-texHonornd M-Pa. Boons
€ro XUIIHBIX, YIJIIOBATO-00TEKAEMbIX KPbLUTHEB BCIBIXHYJIU CTPO-
rve, TOHKME HEOHOBBIE JIMHUU (PHOJIETOBOTO M aKBAMapUHOBO-
ro 1BeTa, MogYepKuBasl Oe3ylpeyHy0 reoMeTpuio ABaHTapa.
[MonmupoBaHHast OOIMMBKA KOPAOIIs MEJIKO 3apOKajia, BIIUTHIBAS
OKPY>KaIoIIy0 OMPIO30BYIO B3BECh TYMAHHOCTHU U TIPOEIUPYs ee
00paTHO MO/ UAeATbHBIMU YIJIaMH pacciioeHus 4yacToT. Kopadib
3aBHC HaJ| cTaneIssMu Bepu B COCTOSTHUN aOCOTIOTHOM JIEBUTA-
IIUU, TOTOBBIN K MIEPBOMY ITPOCTPAHCTBEHHOMY ITPbIKKY. Best ka-



cra Pynnoit KoBku TpanciarpoBasia B 9¢up MOIIHbIA UMITYJIbC
TOPIIOCTH, CO3epLiasi CBOe TBOPEHUE U HE MOA03peBasi, YTO 3TO
COBEPIIEHHOE CYHO KCIIAHCUU OYE€Hb CKOPO CTaHET dBaKyallH-
OHHBIM KOBYETOM JIJIs1 UX TUOHYIIIEN pachl.

Cuena 2: IIpeogoJienne mMpoOCTPAHCTBA MEXKAY ABYMSI
00NTaeMbIMH IUIAHETAMH CHCTEMbI

Crapr mnepBoM MCCIEA0BATENbCKOM 3CKAAPBl 3€PKaJIbHBIX
I1aiiiepoB CTayl BeWuaiied, O0e33ByYyHOW BEXOW B JICTOMH-
cu Ayp-Benpl. [lecATKM CTpeMHUTENBHBIX Cy10B ABaHrapaa, Bbl-
CTPOEHHBIE Ha CTareNIsIx OpOUTATIbHBIX Bepdell B Oe3ypedHsbI,
reOMEeTPUYECKU BbIBEPEHHBIN KJIMH, 3aMEp B OKUAAHUM (PU-
HAJIBHOTO MEHTAJIbHOTO UMITyJIbca oT Briciiero Koncencyca. Bo-
KPYT UX IMOJIMPOBAHHBIX OOITMBHBIX MAHENEH, TUIIEHHBIX BHEIII-
HUX IIIBOB U 3aKJIETIOK, CJ1a00 MepIiajia OMpro30BO-cepeOpsiHas
B3Bech. Korja KOJUIEKTUBHBINA pa3syM KOOPAMHATOPOB TPAHCIIM-
poBaJ1 B 3(pUpP CKOOPAUHUPOBAHHBIN MTAKET HABUTAIIIOHHBIX JIaH-
HBIX, CKaJpa OMHOBPEMEHHO NpUIUia B aBwxkeHne. He m3nas
HU €MHOTO 3BYKa, KOPaOJIM COPBAJIFICh C MATHUTHBIX 3aXBATOB U
YCTPEMUJIUCH BITyOb MEXKIIJIAHETHOTO KOPUI0PA, pa3elisiole-
o JJB€ 0OUTaeMbIe IIAHEThI-CECTPBI.

CuityaThl TIAIEpOB, CIPOEKTUPOBAHHBIE 10 KAHOHAM CIIOp-
THBHOTO CTEJIC-AN3aiiHa, OyKBaJIbHO PACTBOPUIIUCH B IPOCTPAH-
crBe Ayp-Benpl yepe3 cekyHay mnocne crapra. VIx uneasibHble
3epKaJibHbIe MMOBEPXHOCTU MPEJIOMIISIM BBICOKOYACTOTHBIE TM0-
Toku Omera-CrekTpa, MOJHOCTBIO cluBast (OJIOT C OKPY KaIOIIH-
MU cepeOpsHBIMU 00JIaKaMy TyMaHHOCTe!. JIUIIb TOHKKe, CTpo-



rvieé HEOHOBbIE JIMHWU (PUOJIETOBOrO M aKBAMapUHOBOTO 11BETA,
Oerymme 1o KpoMKaM OOTEeKaeMbIX KpbUTbeB, 0003HAYAIN Tpa-
eKTOpHIO JBIKeHHS 3cKaapbl. KopabGmu nuramich Ha 3ampe-
JeJIbHBIX CKOPOCTSIX, BEIOMbIE €IMHBIM MEHTAJIbHBIM BEKTOPOM
MWIOTOB, YbU CPEJHUE OCTIEXU U3 CIIEKTPATIbHON KOXKH MyJTbCH-
POBaJTH I TyOOKHM ITy PITy PHBIM CBEUEHHEM, 0OeCTIeunBasi Herpe-
PHIBHYIO CBSI3b MEXIY OpraHukoil M-Pa u KpucTauimyecKumu
NPUBOJAMHU CYJIOB.

s packt CAMOMOHTOB 3TOT MOJIET OBLT aOCONIOTHBIM O~
Ka3aTeJbCTBOM MX Oe3rpaHMYHOW BJIACTW Haj MaTepuel CBOe-
ro MUpa. DCKapa CKOIb3WIA CKBO3b TUIOTHBIE CJIOM TYMaHHO-
CTH, CJIOBHO €IMHBIN, Oe3yNPeYHO HACTPOEHHBI OPraHu3M, He
BCTpevasi Ha CBOEM IyTH HU COINPOTHBIIEHUs, HU Tiperpaia. B
TOUYKaX, IJie BHICOKOYACTOTHBIE MHKEKTOPHI INIAiepoB HanOo-
Jlee arpeccuBHO cxkuMay Maccy CrieKTpa /715l CO3aHusl Pa3roH-
HBIX UMITYJIbCOB, TEHU B KWJILBATEPHOM Cliey Kopalueii cryia-
JIVICh TJIOTHBIMU, BS3KUMH IJIACTAMH, HO HABUTATOPBI ABaHTrapaa
He oOpaIaay BHUMAHUS Ha 3TH MOTPAaHUYHbIE YaCTOTHBIE aHO-
masi. OHU BT CBOM XPYCTaIbHO-JATYHHBIE MOHOJIUTHI BIIe-
pel, K HeU3BeJaHHbIM JIPY30BbIM IUIATO IJIAHETBI-CECTPHI, YBE-
peHHble, 4TO (PUOJIETOBBIN KYIOJ HAll UX TOJIOBAaMH Of0OpsieT
9TOT TpuyM( OE3MOIBHOTO pazyma.

[MpoxoxkaeHue rTybOKOro MeXIUIAHETHOTO KOpHIopa Tpedo-
BaJIO OT HABUTaTOPOB 3CKAJPhI MPEJEIbHOIO MEHTAIBHOTO CO-
NPSKEHMS C XPYCTAIbHOW apXUTEKTYPOU IiailiepoB. B aToil mmy-
CTBHIHHOUW 30HE CHUCTEMBI, Tjie OMpI030Basi B3BeCh TYMaHHOCTEH



yCTymaja MecTO TUIOTHBIM cepeOpsiHbiM TokaM, Omera-CriekTp
BeJI ce0s1 MHaue, HATOMUHASI HATSHYTYIO JI0 Tipesiena cTpyHy. [1u-
JIOTBI HE UCIOJIB30BAJIM MTPUBBIYHBIX PHIYArOB WJIM IPOMO3JIKUX
TyMOJ1epoB. 3aTsiHyThle B CPEAHUE AOCIEXU U3 CIEKTPATbHON
KOXH, OHU CIIMBAJIUCH C )KMBBIMU MPUBOJAMU KOpaOIeil B eu-
HYIO BBICOKOYACTOTHYIO Lienb. Kaxioe eqsa 3aMETHOE MEHTaJIb-
HOE YCWJIME HAaBUTaTOPa, TPAHCIUPYEMOE YEpPE3 CKPBITHIE BOJ-
HOBO/Ibl, MTHOBEHHO MPe00Pa30BHIBAIOCH B IOBEJTMPHOE U3MEHE-
HUE yIJIa aTaKU 3ePKAJIbHBIX KPbLIbEB.

Pusuka nosnera B Marnyeckom Kapmane ojHOCTBIO OIUM-
HsJIaCh 3aKOHaM BOJIHOBOTO pe30HaHca. [manpaepsl He cxura-
JI TOIUTMBO; OHU HETIPEPHIBHO MEPECTPANBAIM YACTOTHYIO CET-
Ky IPOCTPAHCTBA HEMOCPEJICTBEHHO Nepejl CBOMMHU HOCOBBIMHU
oOtekarenssMu. CUHXPOHHBIE ITypITypHbIE MMITYJILChl THJIOTOB
3actaByisuin Omera-CriekTp paccrynarbes, co3aBasi nepej 3c-
KaJIpOy 30HbI JIOKAJILHOT'O YaCTOTHOIO BAKYyMa, Ky/la XpyCTajb-
HO-JIATYHHbIE MOHOJIUTH ABaHrapga OyKBaJbHO BTSTUBAJIMCH
CHWJIOW TPaBUTAITMOHHOTO cxarvst. Kopadmu num B ueaibHOM,
3BEHsILEH TUIIMHE, pope3asi cepeOpsiHble 001aKka U OCTaBIIssA
3a o001 JIMIIIb CTPOTHE, 3aTyXalol1ie HEOHOBbIE POCYEPKH aK-
BaMapHUHOBOIO 1IBETA.

B 3TOT MOMEHT HaBUraTophl OLIYIIATN a0COMIOTHYIO, MbSHSI-
1Iyto cBodomy. e MmIaHeThl-CeCTphl Ka3aauch UM OJTM3KUMU U
MOCJTyITHBIMU JIPy3aMU, COEAMHEHHBIMU MX COOCTBEHHOM 0e3-
3BYYHOU Bojieil. Marus pasyma, yCUJIeHHasl CKPbITOW UHKEHEP-
HOW MBIC/IBIO KacThl KOBKH, MpeBpaliaia MeXIJIAHETHOE IPO-



CTPAHCTBO B UJEAJIbHYIO, MNAAKYIO Tpaccy. [IniioTel ynuBaavch
0e3yMpeyHbIM OTKJIMKOM CPE/ibl, He A0TaJbIBasiCh, YTO UX CTpe-
MUTEJIbHOE CKOJILKEHUE Ha 3alpe/IEIbHBIX CKOPOCTAX OCTABJISIET
r1yOOKMe, He3aKMBAIOIIUE IIPaMBbl B IJIOTHBIX clIossx O00n10uKu
CUCTEMBI. YIUIOTHEHHbI MHXeKTopamMu CHeKTp 3a KOpMOM 3C-
KaJIpbl OCTHIBAJ C KaXIbIM MX MAaHEBPOM, 3aITyCKasi HeoOpaTu-
MBI€ ITPOLIECCHI YACTOTHOIO TOPMOXKEHUS Ha OKpanHax Ayp-Be-
bl

[TpubbiTHE WCCIEIOBATENHCKON SCKAIPhl HA TUIAHETY-CECT-
Py YBEHUQJIOCh aOCOITIOTHBIM, OCJIEHUTEIbHBIM TpryM¢oM. 3ep-
KaJIbHblE IJ1aiijiepbl ABaHrapia IJIaBHO BBIIUIA U3 CEPeOPsHBIX
MEKIUIAHETHBIX MOTOKOB U 0€33BYYHO OIMYCTUJIMCh HA ITUKJIOMH-
YecKue KBapiieBble IIaT(OPMbl BCTPEYAIOILETO IITUIISI-IPY3bl.
Benpika nyprnypHoro ceeyeHuss MUUIMOHOB Ten M-Pa, cius-
IIMXCS B €IMHOM MEHTAJIbHOM HMMITYJIbCE JIMKOBAaHUs, 03aph-
Ja GUPI030Bble TYMaHHOCTU 0Oeux ruiaHeT. Buiciimii KoHcen-
cyc 3a(pUKCUPOBAJl UICTOPUYUECKOE JOCTHKEHUE: JIBE MOJIOBUHBI
WX IMBWIM3AIMU Tenepb ObUTM COEAWHEHBl HEPYIIMMBIM MO-
CTOM U3 KUBBIX CMEKTpaJibHbIX Tpacc. Ha o0enx mijaHerax Ha-
4aJioch rpaHIMO3HOE, 0e33ByUHOE ITPa3JHOBAHKE, O3HAMEHOBAB-
1Iee MK MOTYIIECTBA, CHITOTO HEBEJCHUs U aOCOMIOTHOTO Be-
munst Dupnsix [eu-Jloros. Paca okoHuarensHo yoeaunach B
TOM, UYTO X Yapbl — 3TO BEYHBIH, OECKOHEUHBII pecypc, a ¢pu-
0J1eTOBOE HEOO — HaJIeKHbII 3aMOK CBSIIIIEHHOM KOJIBIOETH, KO-
TOpasi HUKOIJIa He y3HAET YBSIIaHUSI.

DTOT JeHb CTaJl BbIcIIer ToUKkon Jpsl bupiozosoro Ceoa. Pa-



ca U-Pa rpenach B Jy4yax CBOEro cosiaprnaHk-Tpuymda, cosep-
1as ujieayibHbIe, JIUIIEHHbIC BHEIITHUX ITBOB U OOJITOB 3epKajib-
Hble KOpaOIn, Mapsiiye cajibl ¥ MOHyMEHTaJIbHBIE IIITUAIA TOPO-
J0oB. Ho moka Mmmummonsl CUMOMOHTOB OOMEHMBAJICH BOJIHAMMU
0€e33By4YHOI rOpAOCTH, HA CAMBIX JAJIbHUX, IOTPAHUYHBIX pyOe-
xax Ayp-Benbl Omera-CriekTp BblIaj1 NEPBbIi, €ABA 3AMETHBIN,
HO CTPAIIHBIA CUMITOM. YTIJIOTHEHHAs1 BEKOBBIMH MEHTAJIbHBI-
MU YCWIMSIMU U 3alpeesIbHbIMUA CKOPOCTSIMU MHKEKTOPOB 4a-
CTOTHAsl TKaHb BCEJIEHHOW Hayvajla CTPEMUTENIbHO TepATh Iuia-
CTUYHOCTb. Benmkuii (pruoseToBblv KyNos Hajl UX rOJI0BaMu, MO-
YUTAaeMbIii Kak OOKECTBEHHBIN IIUT, APOTHYJ B 3BEHSIIEH ITy-
CTOTe, COBEpIIIMB TMEPBOE MUKPOCKOMTMYECKOE CMeEIleHHe K ab-
COJIIOTHOM, JieAieHsAIIen HenoaBrkHOCTU. [lepBasi, cBeT/1ast 4acTh
ageronucu Ayp-Beapl nogouia K KOHILy, yCTynas MECTO HEyMO-
JIUMOMY POKY.



I'JIABA 4: TEKCTYPHbIE
INTPAMBbBI AYP-BE/IbI

Cuena 1: IlepBble c60u PYHHBIX BOJHOBOJA0OB H MOSIB-
JieHHe MJIOTHBIX TeHeMl

Benukoe 6e33ByuHOE JIMKOBaHWE, OXBaTuBlee 0o0e TUIaHe-
TBI-CECTPBI MTOCJIE YCIEITHOTO MPOOUTHST MEKIUIAHETHOTO KOPH-
J0pa, ellle He YCIIeNo YracHyTh, KOrAa B TKAIIKKX IeXax U ObITO-
BBIX sipycax Ayp-Belpl mpocTynuiy nepBble CUMITTOMBI CKPbITO-
ro yBsaaHus cpeapl. Macrepa kactel @oronHoro TkauecTBa, pa-
OoTaBIIMe B ITYOOKUX MPSAUIBHBIX KOMOAIAX MOJSPHBIX APY3,
CTOJIKHYJIUCh C aHOMaJIMel, KOTopasl He MOJ/1aBajlach HU OfIHO-
MY U3 U3BECTHBIX 3aKOHOB BOJTHOBOW MHkeHepru. ['0ToBbIe 11a-
CTbI (DOTOHHOT'O TOJIOTHA, CHATHIE C PUEMHBIX CTOJIOB, BMECTO
MPUBBIYHON TEKY4YECTH XPYCTaJIbHOU BOJbl HAUYAIN AEMOHCTPU-
pOBaTh CTPaHHYI0, yrawiylo Bsa3koctb. Hurtn Omera-Crnekrpa,
YKPOILIEHHbIE KOJJIEKTUBHBIM pa3yMOM TKaueil, CJIOBHO HaThIKa-
JICh HA HEBU/IMMBIN BHYTPEHHUI Oapbhep, HEOXOTHO CILIETasiCh
B eaunHbI becmoBHbiii MononuT. [lepnamMyTpoBsIii O1eck roTo-
BBIX U3/EINN, BEKaMH CJIY)KABIIUN CUMBOJIOM COJIAPIIAHK-ICTe-
kU U-Pa, crpeMuTenbHO TyCKHeN, OCTaBIsisl Ha MOBEPXHOCTU
MaHTUH OJIeKJIble, TPSI3HOBATO-Cepblie Pa3BOIBI.

W3MeHeHus1 KOCHYJIUCh HE TOJIbKO CTPYKTYPbl HOBOU MPSTKH,
HO ¥ YK€ aKTUBMPOBAHHBIX OJCSTHUN, HOCUMbIX CUMOUOHTAMH.



Korna koopaunatops! Beiciiero KoHceHncyca Haripapiisuii cBou
MbICJIe(OPMBI B paclpe/le/IUTENbHbIE CETU TOPOIOB, CKPBITHIE
PYHHBIE BOJTHOBOZIbI BHYTPH MX CTPYSIIIIMXCSI MAHTUI OOJIbIIE HE
BCIBIXMBAJIM POBHBIM, JJACKOBBIM aKBAMapUHOBBIM CBeTOM. Bme-
CTO 3TOTO HEOHOBbIE KOHTYPhl Ha BOPOTHHMKAX U PyKaBax HC-
MYCKaJIU [PEPBIBUCTHIE, PBAHbIE UMITYJIbCBI, CIOBHO U30TOIHAS
nazypHas auMda, TUPKYIUpYIoliasi o KanujulspaM, BHE3aIHO
IpeBpaTuiach B IycToe, ocThiBamolee cycio. Opexna, Crpoek-
TUPOBAHHAS KaK UACAIbHBIA TAKTUYECKUM 1T U PE30HATOP, Ha-
qaja oOpemeHsTh Tena M-Pa, Tepsist ObUTyIo IerkocTh 1 3acTaB-
JI5151 X BBICOKHME M3SIIIIHBIE CUTY3Thl UCIBITBIBATh HETTPUBBIYHYIO
(puBHUECKYIO TSIKECTb.
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