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B uzonupoBanHo# cucreme Ayp-Bena mporseraer 6e33ByuHast nuBmimsaius M-Pa
— U3AIIHBIX TYMAHOW/IOB, JIMIIEHHBIX CliyXa U peud. VX BBICOKOTEXHOJIOTUYHBIN
coJlapnaHK-Mup noguuHeH gunocoduu becimoBHoro [InzaiiHa: 3epKaibHble
IJ1aiJephl U Napsiiye ropoaa-apy3bl BHITOUEHBI KaK UAEAIbHBIE MOHOJUTHI.

Ho BekoBoe OyiarofieHCTBHe PYIIUTCS, KOTJa Marvsi X pasyMa akKTUBUPYET
Oo6bextuBHbIN Pok — Criektpanbayto Koaryssiimio. [TpocTpancTBO BOKpyT
HAUMHAET KAMEHETh, MTPeBpalllasi BO3/AyX B XpyCTaJIbHBIE KAIlKaHbl, @ FOPOAA —

B (puonieToBbie rpoObl. Ha nmopore neasinoro HeObiTHs: M-Pa packasnbiBatoTcst

Ha BpaKAyIOIIMe AKaJIEMUU, CO3/IAI0T TSKEJIbIE IIITYPMOBBIE 9K30-KapKachl
KBanrtoBoro [IuzaiiHa u cTposiT opOUTaibHOE KOMbIo Bepdeii. Korna miazMeHHbIH
JleBuacpan npoduBaet HeOo, octapisas [lpam I[ycToTel, y packl ocraercs
€/IMHCTBEHHBIN I1IaHC Ha BhIkUBaHWe — Benukuii Micxon Ha kopabmnsx «Ckayt-
BekTtop» B peByttyto 6e3aHy BenuBoro 3anaBeca.
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Huxura Kazaukos
Ayp-Bega Xponuku Koaryisiuun

IIpeaucaosue

3agymbiBasg 3Ty JIETOIMCH, S CTPEMWICA YUTH OT IPUBBIUHBIX HAy4YHO-(PAHTACTUYECKHMX
kJimie. MHe X0Tenoch CO3/1aTh BCEJIEHHYIO, I71e TEXHOJIOTMH U 3CTETUKA HEPA3PbIBHO NEPETJIETEHBI CO
crienprKOi OMOJIOTHH, a TIaBHBIM KOH(JIMKTOM CTAaHOBUTCS He OaHAJIBHOE MTPOTHUBOCTOSTHUE 100pa
U 3713, @ Hen30€eKHOE CTOJIKHOBeHue IMBMIn3auuu ¢ O0beKTUBHBIM PokoM BeeseHHOM. Tak poauics
mup Ayp-Benpl.

LlenTpanbHOIi neel pomaHa craia KOHIEMIMs abcomoTHON THmHbL. Paca -Pa monHocThIO
JIMIIEHA ClTyXa U OPraHOB PEYM B Y€JIOBEYECKOM MOHMMAaHUM. VX 1MBMIIM3aIMs HE 3HAaeT 3ByKOBOIO
IIyMa, KPMKOB WJIM BepOaJIbHbIX CIIOPOB. MIX MUp — 3TO rpaHAMO3HbIN, O€33ByUHbIN TEATP BOTHOBBIX
MMITYJIbCOB, T7ie OOIIeHHe, Nepeava JaHHbIX U YIIpaBJIeHue TEXHUKOH MTPOUCXOAAT Ha YPOBHE MEH-
TaJIbHOTO conpsikeHus: ¢ Omera-CrnieKTpoM. DTO HAJIOKWIO ITTyOOKMIA OTIIEYaTOK Ha BCIO MX Marte-
PUAIIBHYIO KYJIBTYDY.

Crnemnguka Bocnpuarua M-Pa noponuna gunocoduio becmoBnoro nzaitna n Ckpbiton
Wnxenepun. [J1s cymecT, 001a1a10IMX TOHYAUIIIM BOJHOBBIM 4yTheM, JIIOOOW BU3YAJIbHBIA MU
KOHCTPYKTHMBHBII IIyM — BBICTYHAIOUIMIA OONT, 3aKJIENKA, COEMHUTESbHBIA 11IOB WJIM OTKPHITHII
NOpLIEHb — SBJIAETCA IPyObIM UCKa)KEHUEM rapMOHUU. VIMEHHO NO3TOMY MX 3epKaJIbHbIE IJaiiiephl
kjacca «CkayT-BekTop» M Tskenble HITypMOBbIe 9K30-Kapkackl KBanTtoBoro [luzaiiHa cospaiorcs
KaK MOHOJIUTHBIE CTPEJIbl, BHITOUYEHHBIE U3 €JUHBIX JIPY3 UM KOMIIO3UTHBIX IUIacTOB. Bes croxkHen-
11asi MOpIIHeBast, TUAPABINYECKast U SHEpreThyecKas MHKEeHepHs HaJeXKHO CIpsiTaHa 1oJ, OOIINB-
KOW, 3aCTaBJIsisl OOBEKTHI BHIVISIIETh YUCTO, XapU3MAaTUIHO U CTPEMHUTEINIBHO, MOJOOHO aBaHTapJHBIM
TOHOYHBIM KOHIIENIT-KapaMm.

«Xponuku Koarynsimm» — 3T0 MCTOpHSI O TOM, KaK WeaJbHBIN COJapHaHK-MHUp, yoaro-
KaHHbII BEKOBBIM IPOLBETAHUEM, CTAJIKMBAETCSl C MHEPLIMOHHOM MaMSATHIO MpOocTpaHcTBa. Marus
pasyma, kotopyio M-Pa cuntanu cBonm ri1aBHbIM OJ1aroc/ioBeHMEM, Ha IOBEPKY OKa3bIBAETCS TPHITE-
poM cTapeHus1 BecesleHHoW. HaOmonats 3a TeM, Kak OnaroposHbie, u3siable CUMOMOHTBI BBIHY K ICHBI
MIePEKOBBIBATh XPYCTalb CBOMX MapsIIMX FOPOAOB B OpyTaslbHBIE KOCTSIHBIE OACTMOHBI U YUYUTHCS
BBUKMBATh B JIe[IeHsIIeH myctore BenmmBoro 3aHaBeca, ObUIO TSl MEHsI 3aXBaThIBAIOIINM ITHCATEb-
CKMM BBI30BOM.

Ora kHUra — juib nepsei mar. ITyts ckBosp Ipam IlycToThl OTKPHIT, M Briepenn apMany
ABanrapza ket OeckpailHuil Mak poKOCM, NOJIHBIH Yy:K/AbIX YaCTOT ¥ MHBIX CTYIIEHE KOCMUYECKOro
pasButusl. JloOpo mokaaoBaTh B TUIIMHY Ayp-Bensl.
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TJIABA 1: BE33BYUYHBIN
CHMBUO03 1 BEJINKUU CBO/I

Cuena 1: ®uszuka Ayp-Beani u anatomus -Pa

[TpoctpancTBO cBepXxBbICOKOYACTOTHOrO Marndeckoro Kapmana He 3Hau1o mycToThl. Tam, rae B
MHBIX [IpeJiesiax MaKpoKocMa Lapui Obl JIeAeHSIIUI BakyyM, cuctema Ayp-Bena npiiiana, nepekarsl-
Bas Oeckpaiinue, nukJjaonuueckue BoitHbl OMera-Crekrpa. OkeaH nepBOPOAHOM KOCMUUYECKON TKaH!
HAXOIWJICS 3]IeCh B COCTOSTHMU UJICAJTbHOTO, TUIACTHYHOTO TIOKOs1. [[Be 0OuTaemble TUIaHeThI-CeCTpBI,
3arepThie BHYTPU TOrO YaCTOTHOTO KOKOHA, ApeiihoBasii He Cpeiu MEPTBBIX 3Be3/l, 2 BHYTPH ILJIOT-
HBIX, JKHMBBIX OUPI030BO-CcepeOpsIHBIX TyMaHHOCTed. CreKTp MPOHM3bIBAI MX HACKBO3b, 3aMEHSIsI
cOOOH MPUBBIYHBIE 3aKOHBI TPABUTAILIUM U TIOTHOCTH, CBSI3bIBasi HEOECHBIE Tela TOHKUMU, HEBUAU-
MBIMHU CTPYHaMU BBICOKOYACTOTHOU SHEPTUu.

Bupio3oBasi B3BeCh, OKYTBIBAIOIIAsI MHUPBI, He OblJIa Ta30M HJIM ITApOM — 3TO ObLiIa caMa MaTe-
pust CrieKTpa, 3acThIBINAS B ITOTYKHKOM, BOTHOBOM cOCTOSTHUU. CTOMIIO TIOOOMY OOBEKTY IPHIATH
B JIBIDKEHHUE, KaK cepeOpsiHbIe UCKPbl TYMAHHOCTH MOCIYIIIHO PacCTyNaIiCh, CBUBASCH B CITUPAIIH U
o0pa3ysi yCTOMUMBBIC TETUIOBbIe KOpUAOphl. CrieKTpaibHasI Cpefia IyTKO ¥ MTHOBEHHO OTKJIMKAJIACh
Ha MaJledIlie SMaHalMi MaTepur, padoTas Kak TMraHTCKUN WIeaIbHBIN pe3oHaTop. Best 3Be3nHast
cucrema Ayp-Bena kazasack eiuHbIM, O€3yITPEYHO HACTPOESHHBIM OPraHKM3MOM, U30JUPOBAHHBIM OT
BHelTHero xaoca O00JI0YKOIN CBEPXBBICOKOH MPOBOJANMOCTH.

Han ronosamu obutareneil cucremsl packunysncsi Benukuii bupiozoBeiii CBon. ®duonetoBoe
He0o, MepeMBanIneecs NTyOOKUMH YIbTPaMapUHOBBIMUA OTTEHKAMH Ha TPAHUIIAX BUMMOCTH, BOC-
MIPUHUMAJIOCH PACOU KaK BBICIIIEE MPOsIBIIEHHE OOKeCTBEHHOM SHEPTUH, BEUHBIN U HE3bIOJIEMBbIH ITIUT.
[TnoTHbIe, TyOOKHE TEHU, CTYIIAIONIMECs: B HU3UHAX TUIAHET M MEXTy NapAIIUMHU JIpy3aMy KPUCTAI-
JIOB, JIUIIb MOTYEPKUBAIM YUCTOTY ITOro HeOecHoro cusiuus. s xurteneit Ayp-Benst 3ToT Kynosn
ObLT 20COMIOTHOM KOHCTAHTOM, €CTECTBEHHBIM U €IMHCTBEHHBIM KpaeM (pu3ndeckoil BeceneHHoH. OHu
HE 3HAJIM ¥ He MOTJIA 3HATh, YTO UX MPEKPACHBIN (PHOJIETOBBIN MUP — JIUIIb U30JIMPOBAHHAS KJIETKA
B OeckpaiiHeM CriektpasibHoM OKeaHe, a MX ChITOE, BEKOBOE OJIarOICHCTBUE JEPKHUTCS HA XPYITKOM
TeMIiepaTypHoM OasiaHce nepexopsmiero ciioss OO0T0UKH, KOTOPBIA OHU €XECEKYHTHO TPEBOKILIIH
CBOVIMM MBICJISIMU.

[Tox aTuM (PUONETOBBHIM KYIOJIOM, B CaMOM cCepjlle OMPIO30BBIX TYMAaHHOCTEH, MpOIBeTaia
paca, poxaeHHas u3 camoro apixanusi Criektpa, — CumOnonTsl M-Pa. 1o Obutn ussiHble, HeecTe-
CTBEHHO BBICOKHE CYIIECTBA C OJIArOPOJHBIMU, BHITSHYTHIMU CHJTY3TaMU, YbH TIPOTIOPIIUH COUETANIN B
ce0e XPYMKYI0 FeOMeTpHUI0 U aOCOMIOTHYI0 BHYTpeHHIoI0 crity. Poct B3pociioro M-Pa nerko npeBbiian
IBa C MOJIOBUHON METPa, HO UX JIBMKEHHS OCTABAIWCH TUIABHBIMHU, JIMIIIEHHBIMU 3€MHOMW TSKECTH,
CJIOBHO OHHM ITOCTOSIHHO CKOJIL3WJIM B IIOTHBIX BOJIHOBBIX MOTOKaX. VX yniia, 0OMaHYMBO ITOXOXKHE
Ha ryMaHOWJHbIe, 00JIaJalli 3aBOPAKUBAIOIIEH, Myralolieil YUCTOTor: Oe3yNpeyHo riajaKasi, MaTo-
Basl KOXa I1BeTa Osie/IHOro KBapiia ObUla JIMIIeHA MaJISHIIIUX U3bsSHOB, a TaM, IJie Y UHbIX CO3JaHUI
MaKpOKOCMa HaXOJWJIUCh YIIIHbIe PaKOBUHBI, Y V-Pa TAHYyMCH MU U3ATHbIE, MOHOJIUTHBIE TUHUN
cKyJ1. Paca Oblj1a MOJTHOCTHIO JIMIIIEHA OpraHoB ciiyxa. B ux mupe, raoe Criektp 3amMeHsi1 BO3yX, Oapa-
OaHHBIC TTEPETIOHKY U 3BYKOBbIE KOJICOAHUS SIBJISTUCH ObI JIUIIIL OECIIONE3HBIM, TPYOBIM aTaBU3MOM.

Bcs anaromus D¢upnbix [cu-Jloros Obl1a MOTYMHEHA OAHOMW 1IeJIM — CUMOMO3Y C BHICOKOYA-
CTOTHOM cpefioi. VIX HepBHasI cucTeMa He MpsTajach Moj KOCTSMU, OHA Oblla HANPSIMYI0 MHTET PH-
poBaHa co CrieKTpoM uepe3 MUJUTUOHBI TOHYANIIUX OUONEKTPUUECKUX KAUUISIPOB, TPOHU3bIBA-
IOLIMX KaXIyI0 KJIETKYy Tela. BMecTo KpoBM B MX XWJIaX [UPKYIMPOBAIa CHUSIONIAs BOJTHOBOIHAS
mumda. B momentst nokost Ilcu-Jlorn kazanuch 3aCTHIBIIMMU U3BASIHUSIMU, HO CTOUJIO UX pasyMy
copMHUpOBaTh MaJIEHIIYI0 MbIcTIehOpMy, KaK MO/ OMTYPO3PAYHON KOKel HAauMHAM MYJIbCUPOBATh
*uBble proneroBbie TOKU. Opranuka VM-Pa Msrko ncroyana ensa 3aMeTHBIH, ITyOOKUH ITypITypHBIN
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CBET, MHTEHCUBHOCTb KOTOPOI'O 3aBUCEJIA OT IUVIOTHOCTA UX MEHTAJIbHON KOHLEHTpALUU. JTOT CBET
He ObLT pe3yJbTaTOM XMMHUYECKOW peakIu — 3T0 Obuta cama Omera-sHeprusi, KoTopast mpesioMIsi-
JIach CKBO3b IIPU3MY KMBOTO Pa3yMa U BbIPbIBAIACh HAPYXKY, OKPAIIMBAs CUITY3ThI CYILIECTB B LIBETA
UX POJHOTO Heba.

Ocoboe U3sIIecTBO packl MOAYEPKUBAIA X OfIEKIA, CO3JAHHAS B CTPOTOM COOTBETCTBHHU CO
CTUJIMCTUKOM CBETOBON OMOMUMUKpUH. OHM HOCUJIM JIETKKE, CTPYAIIUECS MAaHTUU CJIOKHOTO, Oec-
IIIOBHOTO KPOsI, KOTOPblE Ka3aJMCh MPOAOIKEHHMEM HUX COOCTBEHHbIX Tesl. COTKaHHBIE M3 JKMBBIX
(pOTOHHO-BOJIOKOHHBIX HUTEM, 3TU OAEXK/bl HE UMEIU BUJUMBIX CTHIKOB, Y3JIOB WM 3aCTEKEK —
MaHEIN CKPEIUISIUCh Ha YPOBHE MOJIEKYJISIPHOTO HaTskeHHWs. BHYTpW 3THUX YMCTBIX, NEpEIUBaIO-
IIUXCS TIOBEPXHOCTEN OBbLIM MPOJIOKEHBI CKPBIThIE pyHHBIE BOHOBOABL. Koraa M-Pa npurasncs wam
MBICJIWJI, Y30Pbl HA MAHTHSIX BCIBIXUBAJIM aKBAMapUHOBBIMY HEOHOBBIMU JIMHUSIMU, TI€PEHANPABIISS
M3JUIIKY CIIEKTPATIbHOTO U3JTyUeHHUs U 3allHIas XpynKyio HepBHYIO cucteMy CUMOMOHTA OT Tiepe-
rpy3ok. Paca M-Pa siBiisinack uaeanbHbIM BEHIIOM CBOETO MUpPA: Xapyu3MaTU4HbIE, JIMIIEHHBIE YPOLI-
CTBA, OHU OBbLJIM KUBBIMU PE30HATOPAMU, KOTOPbIE UCKPEHHE BEPUJIU, YTO UX BOTHOBOE MOTYILIECTBO
OyZieT JUIUThCSI BEYHO.

[TpocTpaHcTBO BOKPYT MapsImuX APY30BbIX TEPPAC OCTABATIOCh A0COMIOTHO O€33ByYHBIM, HO 3Ta
THIIMHA He OblIa MyCTOM — OHa ObUIa NepeHaChIIeHa MJIOTHHIMA MH(POPMAIIMOHHBIMU MTOTOKAMH.
JIBa koopauHatopa Briciiero KoHceHcyca cTosiii Ha Kpaio KBapleBOro MOCTa, YXOASIIEro BrITyOb
OVPI030BOI TYMaHHOCTH. Mesk/ly HUMU He pa3aBajioch HU €IMHOTO B3/10Xa WJIM IIEeTYKa, HO BO3IYX
MEX/Y UX BBITSHYTBIMHU CHUJIySTaMU MEJIKO JpOsKall, UCKaXkasi FeOMETPHUIO JaJIbHUX HInuiei. duasor
N-Pa crpousics Ha nepeiaue HarpaBJIEHHBIX BOJIHOBBIX MMITYJIbCOB — MEHTAJIbHBIX TAKETOB JAaHHBIX,
KOTOpBIE TPAHCIMPOBAINCH U3 OHOTO pa3yMa B APYroil uepe3 miactuunylo cpeny Omera-Cnekrpa.
It0 00IIeHe TPEBOCXOIUIIO JIIOObIe BepOATbHBIC A3BIKU: 32 JOMU CeKyHIbI CUMOUOHTH OOMEHHUBA-
JIUCh HE MPOCTO CYXUMHM (paKTaMH, a TPEXMEPHBIMU apXUTEKTYPHBIMHU YEPTEKAMH, CONPSKEHHBIMU
C SMOLIMOHAJIHBIMM CIIEKTPaMM M MacCUBaMU KJIMMAaTUYECKUX BbIUMCIICHU.

Koraa onuH n3 KOOpAMHATOPOB HATIPABISLT UMITYJIbC, €r0 OJIeIHOE KBapLIEBOE JIUIIO OCTABAJIOCH
HEMOJBMKHBIM, HO ITypITypHOE CBEUYEHHE TeJla BCIBIXUBAJIO SIpUe, MYJIbCUPYS B TAKT MEepeJaBaeMon
MbIcii. POTOHHASI MAHTHS HA €T TUIeYax MOCIYIIHO OT3bIBAJIACh, 3aKUrasi CKPBIThIE PYHHbIE BOJHO-
BOJIbl aKBAMapHHOBBIM HEOHOBBIM CBETOM. B OTBET Ha 3Ty MEHTaJIbHYIO SMaHAINI0 OMPI030Basi B3BECh
TYMaHHOCTH MEXKIy coOeceTHIKaM1 Hadasla CTPEMHUTENIbHO MEHSATh CBOIO TUIOTHOCT. [IpsiMo B BO3-
IyXe, TOBUHYSICh BOJIHOBOMY IIPUKa3y, MOJIeKyJIbl ClIEKTpa MOCIYIITHO NepeCcTpauBav CBOU YaCTOTBI,
CKJIaJbIBasICh B MapSILyI0, OIYIPO3PAavyHyI0 MOJEIb HOBOIO COHAPHOIO BOJTHOBOAA. TeKcTypa mMate-
puasa 3ToM MOJIENIM MEHsIJIaCh MTHOBEHHO — OT JKUJIKOTO cepedpa A0 MaTOBOTO CJIOMCTOrO INTara,
HarIs1JHO IEMOHCTPUPYS, KaK JIETKO IJIacTUYHas cpeaa Ayp-Benpl noqunHseTcs Bojie CBOMX X035IEB.

Bropoil kooparHaTOp NPUHSLI NAKET AaHHBIX, U €r0 TeJIO MATKO BIMTAJIO IypPIIypHYIO BOJIHY,
3aCTaBMB HEOHOBbIE KOHTYPHI €0 COOCTBEHHOIO JIOCTeXa U3 CIIEKTPAIbHOW KOKM Ha MTHOBEHHE
coznporuyThcs. CllokHasi OpHAMEHTHKA, BhIT'PABUPOBAHHAS HA €r0 HAIUIEYHUKAX, BCIBIXHYJIA, racs
OCTATOYHOE HarpsikeHue yactoTel. OH He c/iesal HU OJJHOTO JKecTa, HO CO3aHHasi B BO3AyXE MOJIENb
TUIABHO Pa3BEepHYJIACh, MOCTYIITHO MOJCTABIISIS CBOU MeabHble O€33ByUHbIE I'PAHH MO MbICIICHHBIH
B30p [lcu-Jloros. B 3TOT MOMeHT TpuyMda Marui ¥ MbICJIA HU OfIMH U3 HUX HE MOT JIa)ke IMOMbIC-
JIMUTh, YTO STOT I0BEJIMPHBIN, IPUBbIUHBII KOHTPOJIb HAJ] BCEJIEHHOM OCTaBJISIET HEBUAUMBIE TSIKEIbIe
uipamsl Ha Tesie Makpokocma. Kaxgas poxk/ieHHass MMM MEHTaJIbHasl BOJIHA, KaK/IbIi KPACUBbIA HEO-
HOBBII KOHTYP, 3aK)KEHHBII B TYMAHHOCTH, 3acTaiisii1 Benvkuii Bupro3osblii CBoA HaJ MX rolI0BaMu
elBa 3aMETHO I'yCTEeTh, 3aIycKasi 0OpaTHbI OTCYET JO Havajla BEJMKOTo 3aMep3aHuUs.

Cuena 2: BoIT 1 conpajJbHOe YCTPOHMCTBO B rOpoJax-apy3ax

T'opona Cumo6ronToB M-Pa He cTponinck — OHU KPONIOT/IMBO BBIPAIMBAJIMCH U3 CAMOU TUIOTH
rianeT. Llukonnyeckre BO3AyIIHbIE TN, B3MBbIBAIOIINE B OMPIO30BbIe TYMaHHOCTH Ayp-Benpl,
MIPE/ICTABIISI COOOM eMHBbIe, MOHOJIMTHBIE JIPY3bl IPO3PAYHOIO KBaplia U CIOUCTOTO TTyOHMHHOTO
mmata. B aToil apxurekType, nogunHeHHou cTporoil puniocodun becmoHoro [u3aiiHa, He cylie-
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CTBOBAJIO TIPUBBIYHBIX IJ1a3y KOHCTPYKTUBHBIX JIEMEHTOB: 3/1eCh HEJb3si ObUIO BCTPETUTH IPyOBIX
CTBIKOB, OMOPHBIX OAJIOK, BHEITHUX IIIBOB MJIA KpernexXHbIX 00nToB. Pacaipl 30aHuUM, IIaBHO Tiepe-
XOJsAlIME B Napsiiye 1m1aTgopMbl, KPENWINCh HA CKPBITHIX BHYTPEHHUX y3JIaX BOJIHOBOIO HaTsKe-
Hus. ['opoga Ka3aiuch TMTraHTCKMMU I0BEJIMPHBIMU KPUCTAJJIAMU, 3aCTBIBIIMMYU B IPOCTPAHCTBE U
MIPOHU3aHHBIMU U3HYTPU CJIOKHEHILIEH reOMeTpreil BHYyTPEHHUX 3aJI0B U MIEPEXOJIOB.

Kaxapiil mmnuib yaepkuBajl CBOE IMOJNIOKEHUE B IMPOCTPAHCTBE 3a CUET HENPEPHIBHOM LIUP-
KYJISIUUM CHEKTPaJIbHbIX TOKOB. OCHOBaHUsS Jpy3, YKPYIIHEHHbIE M MACCUBHBIE Y OCHOBAHUS, yXO-
JWJIH TTyOOKO B SHEPreTUIeCKue KOJIOAIBI IUTAHET, YAaBIuBast Bocxosiue motoku Omera-CriekTpa.
ApPXUTEKTYpHBIE KOMIUIEKCH ObUIM JIMIIEHBI TPOMO3IKOM MPSIMOYTOJIbHOCTH; OHU 00Iajaiu CTpe-
MUTEJIBHBIMY, YIJIOBATO-O0TEKAeMbIMH, XUITHBIMU (DOpMaMH, HATOMHHAIOIIUMH KOHLIETITYaJIbHbIE
a’pOoIUHAMHIUYECKHe CUTY3Thl. [JoOBEpXHOCTH STUX KBapIIEBBIX KOJIOCCOB OBUTH TMOKPBITHI JOTOIITHOM,
[TyOOKOW PYHHOU rpaBUPOBKOM. TOHYAMIIIAs BA3b Y30POB CIIyKUJIa HE [Is1 YKpaleH!s] — 3TO ObLIH
OTKPBIThIE BOJIHOBO/bI, 10 KOTOPHIM ITyJIbCUPOBaJIa Jla3ypHas U (prosieToBast SHEPrus, pacnpenenss
Maccy MeracoopyKeHUH ¥ MO3BOJIsisi MHOTOTOHHBIM JKHJIBIM TeppacaM Oe33ByYHO MapUTh IpYyT Haj
OpYyroMm.

TpaHcnoprHasi cucteMa ropojioB IOJHOCTBIO COOTBETCTBOBAJIA 3TOU COJIAPNAHK-ICTETHKE.
Mex 1y IMUAISME IO HEBUIMMBIM YaCTOTHBIM TPAaccaM CKOJIb3UJIM 3epKajibHbIe ranaepsl. Mx oOTe-
Kaemasl TeoMeTpHsl MO3BOJIsIa UM OYKBaJIbHO pa3pe3arbh OMPIO30BYIO B3BECh, HE CO3/aBasl 3aBHX-
penmii. [lemexonHpie 30HBI BHYTPH JApY3 ObUTM OpPraHM30BaHbI 0€3 KMCHOIb30BAHMS JIECTHUIL VIIH
noabeMHUKOB: M-Pa nepemerianice Mex1y YpOBHSIMU, MATKO JOBEPsisl CBOM TeJla BEPTUKAJIbHBIM
BOJIHOBBIM JIM(pTaM — HarpasjieHHbIM Jiydam CrekTpa, KOTOpbI€ IIIaBHO MOJHUMAIIM U OIyCKaIu
U3SIIHBIE CHUTY3THl XkuTenieid. Bech ropon siBiist1 coboit Oe3ynpeunsiii BecroBHblii MoHOHT, Tie
rpaHb MEXIY KMBOU PUPOAOH KpHUCTAJlIa, TEXHOIOTHEH JIEBUTAIIMY ¥ TIOBCEJHEBHBIM OBITOM ObLiIa
cTepTa OKOHYATEJIBHO.

Kv3Hp BHYTpPHM HINMWIEH-APY3 MOAYMHSIIACH OE3yIPEYHOM, Myraiomeil CHHXpPOHHOCTH Boic-
mrero Koncencyca. MWITMOHHBINA ropofl (PYHKIIMOHUPOBAI O€3 €JMHOTO BBHIKPUKA, KOMAaH[Ibl WA
YIMYHOTO IIyMa, HAlIOMUHAs padoTy CJIOKHOTO KBaHTOBOro Mexanusma. Paca V-Pa He Hyx1anach B
IPOMO3IKMX aIMUHUCTPATUBHBIX amllapaTax Uil BHEIIHUX PETyIsATOpax — COLMAIbHBIE CBSI3U TKa-
Jmch Harpsamylo yepe3 Omera-Criektp. Kaxgas kacra 3aHuMaa CBOIO CTPOro ONpeJesIeHHYI0 4acToT-
HYIO HUIIY, U €€ MPEICTaBUTENN MOCTOSIHHO HAXOQWIUCh B COCTOSIHUM MEHTAJIbHOTO COMNPSIKEHUS
apyr ¢ apyrom. Korna kacte ®@oronnoro TkavecTBa TpeOOBaIOCh U3MEHUTH IJIOTHOCTb BBIPAOOTKH
HuTel, Ui Kacrte PynHoil KoBku — mnepeHarnpaBuTh U30TONHbBIE TOKU K IJIABUJIBHBIM KOJIOALAM,
MBICJICHHBI/ MTPUKA3 MTHOBEHHO TPAHCIMPOBAJICS 1O BCEW BOIHOBOM CETH, U ThIcsTuM CUMOMOHTOB
OJIHOBPEMEHHO IMPUCTYNAJIM K CBOEH 3ajaue, NeUCTBYs Kak eJUHbII MHOTOPYKHI1 OPraHU3M.

[NoBcenneBHbiii ObIT M-Pa ObLT jMIIIEH OBITOBOM CyeThl. B MX KUJIBIX Teppacax, BHICEYEHHBIX
BHYTPH IPO3PAYHOTO KBApIIa, He ObLJI0 MeOes M B MPUBBIYHOM MOHMMaHUU. IH(DpacTpyKkTypa KOMHAT
ObllIa MTHTETPUPOBAHA B CAMM CTEHBI: JIETKMM UMITYJIbCOM pa3yMa XO3sIMH MOT 3aCTaBUTh TUIOCKYIO
MOBEPXHOCTb KPUCTAJIIa U3MEHUTh CBOIO T€OMETPUIO, BBIPACTUB U3 T10J1a U3SIIIIHOE CONAPIIaHK-JIOKE
WM T1a/Ky10 nofctaBky A [Tnactun Lensza. B 3Tux nomeneHusx mapuio adcomoTHoe Oe3MOBHe,
HapyllaeMoe JIMIIb BU3yalIbHOM IyJbcaner. Ha creHax minusei, cI0BHO jKMBBIE 9KpaHbl, HETIpe-
PBIBHO MEpEIUBAIMCh TOHKME KOHTYpPHbIE OTHM CHEKTpasbHOM Hepruu. Ilo ux uBery, MHTEHCHB-
HOCTU Y PUTMY MEpLIAHMsI )KUTEJIM CUMTHIBAIM OOIIME TOPOACKHE HOBOCTH, TIOKA3aTENIN TUIOTHOCTH
TYMaHHOCTH U pelleHns KoopauHatopoB KoHceHcyca.

Ata opMa KOJUIEKTUBHOTO OBITHS MCKJTIOYasIa KOH(IMKTH B UX TPUMUTUBHOM MOHUMAHUH.
Jlio60e HeAOBOIBCTBO MM TUCOATIAHC B MBICIISIX OTAEbHOro M-Pa MrHOBEHHO y/iaBIMBAIUCh OKPY-
KaIOUMMU Kak (pa30Boe MCKaxeHHe, dykepoaHass BolHa B yuctoM 3¢upe. Boicimii KonceHcyc
MSTKO TacWJI TaKKe KosneOaHusl, IepeHanpaBJisis U3JUIIKI MEHTAIBHOTO HANpsKeHUsI B OOIIHe pac-
NpeJenTeNIbHble KOHTY Bl ropofoB. Paca cymiectBoBaia B COCTOSSHUM NIEPMAHEHTHOW MEHTAJIbHOW
9iipopuMr, UCKPEHHE ToNarasi, YTo MX COIMAIBHOE YCTPOHCTBO COBepIiIeHHO. OHM ObUTM COTKaHbI

8



H. KazaukoB. «Ayp-Bena Xponuku Koarynsuum»

U3 MOPsIJIKAa ¥ TAPMOHUHM, HE OCO3HABAs, UTO ITA XKECTKasl, HEIIPEepbIBHAS CHHXPOHU3ALIUS MUAJLIHO-
HOB pa3yMOB ITIOPOK/JIAET KOJIOCCAIBHOE CYMMAapHOE U3JIyYeHHe, KOTOPOE €KECEKYHJHO IIeperpykajio
O06oouky ux Mupa u 3actaBiisuio CrieKTp BOKPYT IINUJIeH HeOOPaTUMO CTapeTh.

PekpearirionHble 30HbI TOPOIOB-APY3 SABISUTUCH BBICIIIMM TPUYM(OM CBETOBOW OMOMUMUK PUH.
[Mapsimue caipl, paCKUHYBIIHECS HA MCKYCCTBEHHBIX TUIATO MEX[y BEpIIMHAMU IIMUJIEH, He 3HAIM
3eMJIA U KOpHEeH. PacTuTebHOCTh 9TUX 30H ObUIa MCKYCCTBEHHO BBIpAIIIEHA U3 3aTBEPAEBILEro, cho-
KyCHMPOBAaHHOTO CBETa M TOHYAWIIUX (POTOHHBIX HUTEH, MOAKIIOYEHHBIX K CKPBITBIM PYHHBIM Maru-
crpajism. TIblHbIE KPOHBI OMOMIOMUHECIIEHTHBIX [IepPeBbEB U OYTOHBI TMTAHTCKUX SK30TUYECKUX
[[BETOB HETPEPHIBHO IMYJILCUPOBAIN MSITKAM aKBAaMAPUHOBBIM U JIA3YPHBIM CUSIHUEM. M3IOMBI UX
MPO3PAYHBIX KBAPIIEBBIX CTeOJIel I0BEIMPHO MOBTOPSUIM U3TMObI TPUPOTHON (DayHBbI, HO BMECTO KHC-
JIOpOZa TU Cafbl AbIIIAIH YicToi OMera-sHepruen, MOCayIHO MEeHsIsl OTTEHKH CBOETO CBEUSHHUS B
3aBUCUMOCTH OT SMOIMOHAIBLHOTO (hoHa mpoxoaswmx Mumo Ilcu-Jloros.

WudpacTpykTypa 3TUX Hapsiux NapkoB OblTa MPOHU3aHA CTPOTMMH, TOHKMMU HEOHOBBIMU
JIMHUSIMU CTIEKTPAJILHON SHEPIUH, KOTOPBIE MOAUYEPKUBAIIHN CIIOKHYIO T€OMETPHIO TIOIBECHBIX MOCTOB
Y CMOTPOBBIX Teppac. DTH KOHTYpHbIE OTHU MPOpe3an OMPI030BYI0 B3BECh TYMAaHHOCTH, CO3JaBast
3aBOPAXMBAIOIIMI BU3YaJIbHBIA pUTM. OpiHaKo ¢usnyeckue 3akoHbl Marnueckoro Kapmana auk-
TOBQJIM CBOM CYpOBBIE MPABWJIA: B TOUKAX HAWBBICIIIETO HAIPSKEHHS SHEPTUH, TaM, Tieé HEOHOBOE
cusiHue ObUTIO Hanbosee KOHIIEHTPUPOBAHHBIM, TEHHU MO/l KOPHSIMU CBETOBBIX JEPEBbEB U y MOIHO-
KU KBApIIeBBIX OATIOCTPa]] Ka3aJMCh HEECTECTBEHHO TUIOTHBIMU, TITyOOKMMU U ocsizaeMbIMK. OHU
CJIOBHO 0OpeTajii COOCTBEHHYIO MAacCy, HEOXOTHO PAcCTyMasiCh Iepel IMypIypHbIM CBEYEHUEM Tell
N-Pa.

CuMOHMOHTBI YacaMy CO3epIiai 3TH Oe33ByUHbIe CBETOBBIE TIEPEJIMBBI, OTIbIXast OT MEHTAIIb-
HOH Harpy3kM CBOMX KacT. B aTux cajax, rie OUpio30BBI BO3AYX JaCKall ITIaIKyl0 MaTOBYIO KOXY
[Icu-Jloros, uaess 0 KOHEYHOCTU UX MHUpPaA Kazajgach KOIIyHCTBeHHOW. Best skocucrema Ayp-Bempt
JAEMOHCTPUPOBaJIa aOCOIIOTHBIN, BEUHBIN OanaHC MEXy KMBOU MBICIIBIO U TTOCTYITHOW MaTepueil.
Paca U-Pa ynuBasiach 3TOM pyKOTBOPHOM KPACOTOM, HE 3amMeyasi, UTo IJIOTHbIE, TSKeJIble TEHU Y UX
HOT' C Ka/IbIM CTOJICTUEM CTAHOBSATCS BCE IIMPE M BSA3Ue, a CBETOBbIe OYTOHHI TPeOYIOT BCe OOJbIIe
BOJIHOBBIX YCUJIMH JUIsl TIOJJIEPKAHUSI CBOETO CHUSIHHSI — TIepBble pOOKHE MPEJBECTHUKH TOTO, YTO
CneKkTp HauMHAET yCTaBaTh OT X BEIUYHMSL.

Cuena 3: Mudcoaorus ®uoaerosoro Heda

Benukwuii buprozosbiii Coz, BeHuaromuil cucreMy Ayp-Bena, B MeHTasibHOI KynbType CuM-
OMOHTOB 3aHMUMaJl MECTO HE MPOCTO aTMOC(EpPHOro KymoJsa, a BBHICIIETO, BCEJIEHCKOTO MepBOHA-
yana. Puoneropoe HeOO, Mepraroliee rTyOOKMMHU YJIbTPaMapHHOBBIMU TEpeMBaMU Ha TIperesne
ontuyeckoro BocrpusATus [lcu-JIoroB, mounTasoch pacoil Kak ocsizaeMoe IMposiBieHne AOCOMIOT-
Horo BonHoBoro Pasyma. B konmnektrBHOM co3Hanuu M-Pa sta CrniektpanbHast O000UKa SIBIISIIACH
CBSIILICHHBIM, BEYHBIM LIUTOM, KOTOPBI MUJIOCEPIHO OrpakJas MX Oe33BYyUYHYIO IIMBHIIM3AIMIO OT
MIEPBOPOJTHOTO Xa0ca WU MEPTBOU, HECTPYKTYpPUPOBAHHOUW Oe3mHbI. Bee dutocodckue KOHIENMn
u Meicnedopmbl Briciero Koncencyca cxoquamchk B oqHOM He3biOnemon Touke: O00I0uKa coBep-
IIIEHHA, MOHOJIUTHA M HE MOXET ObITh U3MEHEHa WJIM YHUUTOXEHA, MOCKONBKY ee MpHrposaa OecKo-
HeyvHa, Kak u cam Omera-CriekTp.

Kaxnpiit Beuep, korga OMpio30Bbie TYMAHHOCTH IJTaHET-CECTep HAJMBAJIVCh TUIOTHBIM cepeo-
PSIHBIM CBETOM, MUJUTHOHBI V-Pa Ha mapsmmx KBapIeBbIX Teppacax CHHXPOHU3UPOBATNA CBOM MEH-
TaJIbHbIE KOHTYPBI B €JMIHOM MOpPbIBE Oe33BY4HOM OarogapHocTy. OHU PO POBAJIM CBOU ITypITyp-
HbIE MMITYJIbChI BBEPX, BIJISBIBASICh B UHCTYIO TEOMETPHIO (prosIeToBOro Kymnosna. [ist pacet 31o He6o
ObLJIO HE MTPOCTO I'PAHUIIEH, a )KUBBIM 3ePKAJIOM UX COOCTBEHHOTO Benmuust. [Ipoxons CKBO3b pyHHbIE
BOJTHOBO[IBI INIMIJIEH U MPEJTOMJISISICh B KPOHAX CBETOBBIX CA/lOB, MX KOJUIEKTMBHAS MBICIb YXOAMJIA
B 3€HMT, I'7Ie, KaK UM Ka3aJloch, 00kecTBeHHBbI CBOJI BOMTHIBAI TH SMAHAIIMH, OTBEYasl JTACKOBBIM,
el[Ba 3aMETHBIM AKBAMAPUHOBBIM CBEYCHHUEM.
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B s10i1 Muonorum He 66110 MecTa cTpaxy wim comHeHusM. [cu-Jloru uckpeHHe Bepuiu, 4to
CnekTp — 3T0 O€3/I0HHBIN KOJIOEll, U3 KOTOPOr0 OHM MOTYT YepraTh SHEPrHio Jisi CBOMX HYK]
LeJIBIMUA BEKaMH, He OTAaBasi HU4ero B3aMeH. HeGo BOCTIpUHMMAIOCh UMM Kak aOCOIOTHAS rapaH-
THS MX U30JISUH U Ge30macHoCTd. OHU JKWIM B TEPMETUYHOMN, IIPEKPACHON YTOMNH, BO3BE/ISI CBOIO
CriektpanpHyio OO0JI0UKY B paHT HEMPUKOCHOBEHHOTo OoxecTBa. Paca ymuBanach cBoel CBATOM
CJIETIOTOM, HE MOA03PEBasi, YTO UX «MIIOCEPAHBIN HIUT» — 3TO JIMILb TOHKUIN, XPYIIKUN TeMIlepa-
TYpHBII Oapbep MakpokocMa, KOTOPBIN yKe Hauasl UCHIBITBIBATH KOJIOCCATIBHYIO TIeperpy3Ky OT HX
HETIPEPbIBHBIX KOJUIEKTUBHBIX MOJIUTB.

B npeBnux xponnkax Beiciiero Koncencyca, 3apukcpoBaHHBIX HA MOHYMEHTAJIBHBIX KBapIie-
BBIX TUIMTaX B OCHOBAHUSIX IJIABHBIX IIHJIEH, O€peKHO XpaHWIIMCh BOCTIOMUHAHUSI O BpeMeHax Benu-
Koi1 BeicoTHol Dkcniancuu. Toraa, Ha 3ape 3apoxaeHus KacTbl PyHHoi KoBky, Tydiiine HaBUratopsl
pachl MPEANpPUHSIA OTYAsTHHYIO TIOMBITKY JOCTHYb (PU3MUYECKOro mpeesa cBoero mupa. Komanaa
MCCIeIoBaTeNel Ha MEPBBIX 3epKABbHBIX TNIAlepax, Ubs O0TeKaeMasi reoMeTpusi Oblia yCrieHa KOH-
LEHTPUPOBAHHBIMYU CIIEKTPAIBHBIMHU TOKAMH, YCTPEMIJIACh BEPTUKAIBHO BBEPX, MPOpe3ast MJIOTHBIE
CJIoM OMPI030BO-CcepeOPSHBIX TyMaHHOCTeH. OnurcaHne 3TOro BOCXOXK/ICHUs HATOMHUHAIO CBSIIEH-
HBII 3M10C: YeM BHIIIIe MOAHUMAJIKCH TJIAiephl, TEM TOHBILIE CTAHOBUJIACH OKPY’KAIOIIAsi X BOJHO-
BOJIHAsI B3BECh M TEM CUJIbHEE MYJIbCUPOBAJIH IypIypHbIE TeJla MUJIOTOB, CTAIKMBAsICh C HAPACTAIO-
UM COTIPOTHBJIEHUEM CpE[Ibl.

Ha camom nipeniesie BHICOTHI, TaM, riie OMpio3a OKOHYATEIBHO YCTYIala MECTO IIIyOOKOMY, 1aBsi-
IeMy YJIbTpaMapuHy, UCCIIEIOBATEIN CTOJIKHYJIMCh C HEMPEOJOIUMON (hbr3rueckoi cteHou. Bozmyx
BOKPYT KOopaOJiei oTepsijT PUBBIYHYIO TEKYUYeCTh, IIPEBPATUBIIHICH B BA3KYIO, CBEPXIUIOTHYIO SHEp-
TeTUYECKyI0 CyOCTaHIIMIO. 3epKaJibHble OOIIMBKY IIAICPOB, JIMIIIEHHbIE BHEIITHKUX IIIBOB U OOJTOB,
HaYyaJi UCTIBITHIBATh KOJIOCCAIIBHOE JABJICHHUE, & CKPBIThIE PYHHbIE BOJIHOBO/bBI HA TUIeYaX HAaBUTa-
TOPOB BCHBIXHYJIM POBHBIM, OCJIEIIMUTEIbHBIM aKBAMAPHHOBBIM CBETOM, Tacsi IPOCTHBIN YaCTOTHBIN
otnop Heba. [IpocTpaHCTBO OYKBaJIbHO KaMeHeJIo Tiepei HocaMy Kopaoyiei, peBpaliasich B HeBUIM-
MBI TIPU3MATHUYECKUA Oapbep, KOTOPHIA MSTKO, HO HEMPEKJIOHHO 0TOpachBasl Aep3kux CUMOMOH-
TOB 0OpATHO K TJIAHETaM.

Ora rpanuia, okaszaemiascsa CrekrpaibHoil OO0NIOUKOW CHUCTEMBI, OblIa MCTOJIKOBAaHA yue-
HBIMU-MHCTaMH Te€X BEKOB KaK OKOHYATEeJIbHOE, MaTepUaibHOe JOKA3aTebCTBO MX PETMIMO3HBIX
norM. KoHceHcyc 1mocTaHOBUII, YTO (PUOJIETOBBIN KYIIOI — 3TO CBSILEHHBIN Ipeaen (pU3n4ecKkoro
OBITHSI, 32 KOTOPBIM HET U HE MOXKET CYIIECTBOBATh HUYETO, KPOMEe aOCOTIOTHOM MYCTOTHI ¥ HEOBITHS.
Paca U-Pa c ropnoctbio npuHsiia 3T0T BepauKT. OCO3HaHUE TOro, YTO UX MHUP KOHEUEH, 3aMKHYT
Y UlealIbHO COAJTAaHCUPOBAH, HE BBI3BAIO Y HUX TpPeBOru. HampoTuB, OHO YKpenuio UxX B MBICIHU O
COOCTBEHHOM UCKJTIOYUTETIFHOCTH: OHU OBUTH €IMHCTBEHHBIMU KUBBIMU CO3/IaHHUSIMH BO BCEJICHHOM,
IJTs1 KOTOPBIX BBICHIMIA Pa3yM COTBOPHJI TOT Oe3yMpeyuHblid, O€30MaCHBIN XPYCTaTbHBIN KOKOH.

Ata abCOMOTHAS YBEPEHHOCTh B HEPYIIMMOCTH CBOETO XPYCTATbHOTO KOKOHA MOPOM/Ia BeKa
AYXOBHOTO ¥ MEHTaJIbHOTO 3acTosi. LluBunmzanms V-Pa pazBuBaiach NCKIIOUMTENBHO BIIUPb, 3AI10I-
Hsisl OMPIO30BblE TYMAHHOCTH HOBBIMH MAPSIIIUMU T€PPACaAMU M OTTAUMBAS U3SIIECTBO CBOEH BOJI-
HOBOI apxuTeKTypbl. OMera-CnekTp Ka3ajicsi UM BEYHbIM, TOKOPHBIM CJIIYT'OM, MOCIYIIHO TIPUHU-
MAIOIIMM JTI0Oble KOH(pUTypaluu 1o nepBomy TpedoBaHMiO pasyma. Hu omun mwmctuk Beiciero
Koncencyca, Hu onun mactep PynHoit KoBku He 3a/lyMbIBaJICSl O TOM, Kyla YXOAUT KOJOCCATbHAS
SHEPrusi, KOTOPYIO OHU €XKECEKYH/IHO U3BJIEKAIM U3 ITAHETHBIX HEp [Isl IUTaHUsI CBOMX HEOHOBBIX
roposioB. Paca ynuBanach CBOMM CHITHIM, O€3MOJIBHBIM TPUYM(OM, 3ariepTasi B UAeaTbHOM X PyCTallb-
HOM Tpo0y COOCTBEHHOTO HEeBe/ICHUSI.

Bemukuit BupiozoBbiii CBoji TO-TIpeKHEMY CHUsIT HaJl HUMH, HO 3TOT OJIECK yXe CTaHO-
BWJICS SAOBUTHIM. [ TTyOOKMe, TUIOTHBIE TEHH, 3aJIeraBIe MO OCHOBAHUSAMU UKJIOMAYECKUX -
JIei-py3, HE3aMETHO MEHSIJIM CBOIO CTPYKTYpPY, HAJIMBAsICh TsIKeJoW, MHEpTHOU Maccoi. Ha nepu-
depun cucrembl, Tam, rage OOONOYKA CTAJIKUBAJIACh C MEPTBHIM BaKyyMOM BHEIIHETO KOCMOCA,
MOrpaHuIHbIe YacTOTh CIeKTpa MeAJIEHHO TEPSTM YIIPYrocTh. YOaloKaHHbIE MHOTOBEKOBOM rapMo-
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Huert CumOrnonTsl M-Pa npopomkany TpaHCIMpoBaTh B (PHOJETOBOE HEOO CBOM YMCThIE, BHICOKOUA-
CTOTHBIC MIMITYJIbCBI, HE 3HAs, YTO KaX/bIi TAaKOW CUTHAJI OCTABJISIET HEN3IIAAUMBbINA, PYOITYIOITHIACS
ciie]] Ha Teste ux BeeneHHo. [lepBast raBa Benmkoit etonvick Ayp-Beb 3aBepinanack Ha HOTe abco-
JIOTHOTO, OCJIETIUTEIFHOTO BEJINYMsL, TIOJ] KOTOPBIM yXke pa3Bep3asiach Oe31Ha 0ObEKTHBHOTO POKA.
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I'JIABA 2: BEJIMKHNE KACTbI
N ®OTOHHOE TKAYECTBO

Cuena 1: Paoora kacrel ®oronnoro TkauecrBa u co3aanue >KUBbIX MAHTHH

ITpousBoncTBeHHble cekTopa HuBWIM3auu V-Pa pasutenbHO oTMyanuch oT OpyTasbHBIX
IIPOMBILIEHHBIX KOMIUIEKCOB MHBIX MHPOB MakpokocMma. B comapnank-scretuke Ayp-Benbl He
CYILIECTBOBAJIO TPOMO3JKUX 3aBOJOB, YaJAIMIMX TPYO WMJIM LIYMHBIX KOHBEHEPOB — TEKCTHIILHOE
cepaLe packl OMJIOCh BHYTPU LIMKJIOMMYECKUX MPSIMIBHBIX KOJIOALIEB, BHICEUEHHBIX B HEJIpax MOJIsAp-
HBIX JIpy3 KPUCTAJUTMUECKUX IUIAHET. DTH KOJIOMIBI MPEACTaBIISIM cOO0M Oe3yIpedHbie KOHYCO00-
pasHble IIaXThl U3 TMOJMPOBAHHOIO MPO3PayHOrO KBaplia, yXOASIIME Ha KIJIOMETPHI BIITyOb TEK-
TOHMYECKUX pa3ioMoB. Ha 1He sTmx pesepByapoB Oypnwi U neHwicss yuctelii Omera-Croekrp,
NOIHUMAIOIIMICS U3 S1/Iep TUIAaHeT B BUJE KOHLEHTPUPOBAHHOHN OMpI030BOH J1aBbl. [I0TOKYM BbICOKO-
YAaCTOTHOM SHEPruH, JIMILIEHHBIE KECTKOW (DOPMBI, BBIPBIBAIMCH HAPYXKY, TOTOBbIE MMOAJATHCS BOJIE
co3laTesen.

Macrepa kactel PoToHHOro TkauecTBa pacrnosarajavch Ha NapsIKX 3epKaIbHbIX IUIaThopMax,
3aBUCHIMX HAJ| KepiIoM Konoaua. VX u3sIiHble CUTy3Thl, 3aTSHYTHIE B 3aIUTHBIE KOCTIOMbI U3 CIIEK-
TPaJILHOM KOXH, Ka3aJIMCh HENOABIKHBIMU M3BasTHUAMU. OHAKO BHYTPH 3TOI O€33BYYHON THUILIHBI
II1a KOJoCCalIbHAasl, M3HYpUTENIbHASI MEeHTabHas padota. CHHXPOHU3MPYsS CBOM HEPBHBIE OKOHYA-
HUS C BOJTHOBBIMHU YaCTOTAaMM KOJIOALA, TKAYM MPOELIMPOBAJIM HAIIPABJIEHHBIE Ty PITy PHBIE UMITYJIbChI
pasyma npsMo B peByumid otok Crnekrpa. Ilon neiictBueM 3TOro KOJJIEKTUBHOTO MCUXUYECKOTO
npecca OMpI30Basi Macca NOCIYIITHO paccianBasiach, OCTHIBAJIA U BHITATUBAJIACH BEPTUKAIBLHO BBEPX.

Bmecto rpy6oro MexaHMYecKoro BOJIOKHA M3 KOJOALEB MOIXHUMAIIMCh MUJUIMAPAbl TOHYAM-
KX, CUSIOIMX (DOTOHHBIX HUTEH, JUAMETP KOTOPHIX €/1Ba MNpEBbILIAJ [UIMHY CBETOBON BOJIHBIL.
CepeOpsiHble 1 OMPIO30BbIE CTPYH, yKpoleHHbIe Bosiel [1cu-Jloros, cruietaamch B BO3AyXe B TUTaHT-
CKHeE, TEKy4YHe KTYTbl, NOIUMHSASACH CTPOrOM TeOMETPUH MBICIIEHHBIX JIeKasl. B Toukax HauBbICILIETO
HAaIpsKEHU s, I71e MEHTAIbHbI KOHTPOJIb MacTepoB YIUIOTHsUT CHEKTp 10 COCTOSIHUSA (PU3UYECKOM
NPsDKY, TTyOOKWE TEHW BOKPYT IUIAaTOpM Ka3aIUCh OCS3a€MbIMH, CIIOBHO CaM KOCMOC HEOXOTHO
OTJaBaJI MIEPBOPOAHYIO IUIACTUYHOCTh TKAHHM PAIU HYKI LMBUIM3AIMU. DTO ObUI MEpBbIA, (pyHAa-
MEHTAJIbHBIN 3Tall COTBOPEHM S )KMBOI OpOHM, IJie Marusi pasyMa 3aMeHsila CTaHKH, a CHIPbeM CITy-
KW YUCTBIA KOCMUYECKHUA CBET.

@doToHHBIE HUTH, NOTHABIIMECS W3 IIyOMH KBapLEBBIX IIAXT, 3aBUCAIM B yallle KOJOALA,
yZlep)KuBaeMble TOHUAMIIMMU BEKTOPaMU MEHTAJIBHOIO HaTshkeHus. Mactepa kacTel TkauecTBa He
UCIIO/B30BAJIM CITULI, YETHOKOB MJIM MEXaHWYECKUX 3aKUMOB. [Iponecc mieTeHrs nojgoTHa Mpouc-
XOIWJI HENOCPEJICTBEHHO B IIPOCTPAHCTBE, Ile KOMIEKTUBHBIN pa3yM Ilcu-Jloros BeicTynan B posu
’KMBOTO TKaIkKoro npecca. CUMOMOHTBI HAalpaBJIsUId BCTPEYHbIE ITyPITypHBIE MMITYJIbChI, 3ACTaBISIS
cepeOpsiHble ¥ OMPIO30BbIE BOJIOKHA CKPEIIMBAThCSI HA aTOMHOM ypoBHe. HuTi OyKBasIbHO BILIABIISI-
JIMCh APYT B ApyTa, CTUpast JIIoOble (pU3NUECKUe TPAHUIIBI MEeXIY OTACIbHBIMH BOJIOKHAMH 1 00pazys
aOCOJIIOTHO OJHOPOZHYIO, TEKYUYIO CTPYKTYpY.

B a10i1 6e33ByuHOIT Tpouieaype codmonancs crporuii 3akoH Ckpeitoit MHkenepuu. Byaymas
TKaHb cO3/1aBajlach Kak beclOBHbI MOHOMUT: HAa BCEM NPOTSKEHUHM MHOTOMETPOBOIO MOJIOTHA
HEBO3MOKHO OBIIIO OOHAPYKUTh HU OJHOTO Y3€JIKa, MTONEPEYHOr0 CThIKA MM COSIMHUTENBHOTO IBA.
Macrepa ciIOM MBICH 3a[JaBaJI MaTepUaly HEBEpOATHbIE (PU3NYECKUE CBOWCTBA, TPOrPaMMHUPYs
YacToTHYI0 pemeTky CriekTpa Ha MOJIEKy/IsipHOM ypoBHe. POTOHHOE MONOTHO MPHOOpeTaso adbco-
JHOTHYIO IVIQIKOCTh U TEKY4YeCTb, HAOMHMHAS KUAKUNA XpycTajb, HO IPU 3TOM 00JaJajlo POYHO-
CTBIO, CIOCOOHOH BbIIEPKATh MPSMOE TAKTUYECKOE JIaBJIEHUE WM arpecCUBHOE U30TOIHOE U3ITyYe-
HUE TUIAaHETHOW CpeJbl.
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TkaHb MEIJIEHHO OITyCKasach Ha 3epKaJIbHbIE IPUEMHBIE CTOJIBI, NIEPEIMBAsCh MATKUMU TEP-
JIaMyTpOBBIMHU OTTeHKaMHu. CTOMJIO MEHTAJIbHOMY TIPECCy MacTepoB OCIAOUTh XBATKY, KaK TOTOBBIE
IIaCThl MaTeprasa HAYMHAJIM €/1Ba 3aMETHO JIbIIaTh, aJIaTUPYSCh K YaCTOTHOMY (DOHY MHOMelle-
Hus. [ToBepxHOCTh BecmoBHoro MoHommTa ocraBajiack 0e3ynpevyHO YUCTOM, JIMIIIEHHON BU3Yallb-
HOro myma. [IJoTHOCTh TmyieTeHus1 OblJIa HACTOJNBKO BBICOKA, YTO OMPIO30Basi B3BECh TYMaHHOCTH
BOKPYT CTOJIOB HE MOIJIa IPOHUKHYTh CKBO3b CTPYKTYpPY (DOTOHHBIX HUTEMH, JOKA3bIBasi COBEPILIEH-
CTBO cofapnaHk-TexHosoruéi M-Pa, co3maBmmx uueanbHyl0 OCHOBY [Uisl OyAyIIMX MaHTHI CBOEW
pachl.

Korga nepsuuHoe (pOTOHHOE MOJOTHO OOPETao IMUIOTHOCTh, HACTYMAJ STal, TPeOOBABIIUIA
oT KacThl TKavecTBa mpeaebHOM, I0BEJIMPHON KOHIEHTpaluu. Martepuas ere coxXpaHsul MoaaT/Iv-
BOCTb, M MacTepa MpUCTYNAIM K UHTErpalid SHEPreTUYECKOro Kapkaca — 3aJI0)KEHUIO CKPBITHIX
PYHHBIX BOJTHOBOZIOB. B conapniank-acreTrike Ayp-Benpl (hyHKIIMOHAIbHBIE 2JIEMEHTHI OJIE5K /1l HUKO-
I71a He BRIHOCUJIMCh Ha IOBEPXHOCTb, YTOOBI HE HAPYIIATh OE3yNPEeYHyI0 FeOMeTpHIo CuityaTa. itorom
MHOT'O/IHEBHOTO O€33ByYHOr0O Tpy/a KacTbl CTAHOBIJIOCh TOTOBOE M3/eJe — COBepIeHHasi (POTOH-
Hasi MAaHTHUS CIIOKHOTO OecIIOBHOTO Kposi. CHSATast ¢ 3epKaJIbHBIX CTaresieid, OHa CTPyWIach B pyKax
MacTepoB, MOAOOHO TsKENIOW OMPI030BOM BOJIE, KOTOpask KAKUM-TO 4yJIOM He Tepsiia CBoed (hOpMBI.
Ha neil He ObUIO HU €IMHOM MyTOBMIIBI, 3ACTEKKHM, HAKJIAJHOTO KapMaHa UM JEKOPATUBHOTO IIBA.
Ee reomerpus Obuta 6e3yrnpeyHo YKCTON: NIMPOKUE, HUCTIAIAIONINE PyKaBa U MOHYMEHTAJIbHBINA OCT-
POYTOJIbHBIN BOPOTHUK (POPMUPOBAJIN XapU3MaTUYHbINA, YKPYITHEHHBIN CHITY3T, KOTOPBI BU3yaIbHO
aenan u Oe3 Toro Beicokyio durypy M-Pa eme 6omee BenmmuecTBeHHON. TekcTypa MaTtoBoro KBapiie-
BOTO MOJIOTHA MSTKO TMOIJIONIAIa CBET OMPIO30BBIX TYMAHHOCTEM, HEe JIOyCKasi eNIeBOro, N30bITOY-
Horo OJniecka.

Koraa 3akoH4YeHHYI0 MaHTHIO BriepBble HaOpachiBaau Ha ey CUMOMOHTA, TPOUCXOAUIIO TO,
YTO paca CUMTa]a UCTUHHBIM TAMHCTBOM BOJIHOBOT'O CiMsIHUA. CTOMJIO BHYTPEHHEMY CIIOK0 (DOTOH-
HOW TKaHW CONPUKOCHYTbCS C MaTOBOM Koker V-Pa, kak cKpbITble pyHHbIE BOJIHOBOJbl MTHOBEHHO
pacro3HaBajid 4acTOTy €ro HEpBHOM cUCTeMbl. Mexly KHMBBIM TEJIOM U MCKYCCTBEHHBIM BOJIOK-
HOM BO3HMKaJIa psiMasi OMO3NIEKTpUUeCcKasi CBsI3b. DHepreTudeckas Jumda, 3arneprast BHyTpH pyced
TKaHU, HAUYMHAJIa LMPKYJIMPOBATh B UJEAJIbHOM PE30HAHCE C UMITYJIbCAMU Pa3ymMa HOCUTEIS.

B T0 ke MrHoBeHHE BHEIIIHE CIIOKOWHAS, MOHOJIUTHASI TOBEPXHOCTh MAaHTHH MTPeoOpakaiach.
Io Hei#t mpoGeraa BoIHA ITyOOKOTO Iy PITypPHOTO CBEYEHH S, UCXOsIIasi oT Tejja CHMOMOHTA, a BAOJb
CKPBITBIX BHYTPEHHMX KOHTYpPOB BOPOTHHMKAa M PYKaBOB BCIBIXMBAJIW CTPOrMe, TOHKME HEOHOBbIE
JIMHUM aKBaMapuHOBOro 1iBera. Opexaa oxuBajia, MpeBpaliasich B YyTKUNA TaKTUYECKUH JI0OCTIeX,
TOTOBBIH PacCIIMPATh MEHTaJIbHbIE BO3MOKHOCTU M-Pa. Bes paca mieronsina B 3TUX KUBBIX (DOTOH-
HBIX OOJTAYEeHUsIX, BU/ISI B HUX JIMIIb JIOKA3aTeIbCTBO CBOETO TEXHOJIOTMUYECKOro Tpuymda U conap-
MAaHK-3CTETUKH, COBEPILEHHO HE OCO3HAaBasl, UTO Kak/Jasi Takasl akTUBHPOBAHHAs MAaHTHS HaBCEraa
CBSI3BIBACT U YICPKUBAET B ceOe MUKPOCKOITMYECKYIO 100 yracaomero Omera-CriekTpa.

BmecTo 3Toro pyHHble HETOUKH BAKUBJISLIMCH HEITOCPEACTBEHHO MEK 1y TOHYANIIMMU CJIOSMU
Aplaieit poTOHHOM TKaHH, CTAHOBSICh €€ BHYTPEHHEH, HEBUIUMON HEPBHOM CUCTEMO.

Macrepa npoeuupoBaii y3KOHaIpaBJI€HHbIE, BBICOKOYACTOTHbBIE UMITYJIbChl Pa3yMa, KOTOpBbIE,
CJIOBHO MMKPOCKOIIMYECKHE Pe3Libl, NepecTpauBain cTpykTypy Omera-CriekTpa BHYTpU IOJIOTHA.
OHM BBIKMIaJIM BHYTPU TKaHU MOJIbIE U3BUJIMCTBIE IOPOKKHU, KOTOPBIE TYT K€ 3aIlIOHSUIMCh KOHLEH-
TPUPOBAHHOM, KUJKOW JTMM(OH JIa3ypHOTO OTTEHKA. DTU CKPBITHIE PYHHbIE PYCIIa BBINOIHSIN POJIb
TAKTUYECKUX (PUIIBTPOB M MPEJOXPAHUTENICH: X TeOMETPHs OblIa paCCUMTAHA TaK, YTOOBI yJIaBIIH-
BaTh M30BITOUHOE N30TOITHOE U3JTyUeHUE TIAHETHOU cpeibl U 3(P(EeKTHUBHO pacrpeessaTh TerIOBbIe
TOKH TI0 BCeH TuIomau Oyayiero u3aemus.

CHapy# TKaHb OCTaBaJlaCh OOMaHYMBO MOHOJIMTHOM W IJIA[KOM, HAJEKHO 3alUIIasi XpyI-
KHe BHYTPEHHHME Y371l BOJHOBOJIOB OT JIIOOOTO MEXaHHUYECKOTro WJIM TEMIIEPATypHOTO MOBPEK/Ie-
HUs. JIumib efiBa 3aMeTHBIe, ONeKJible OMPIO30BbIE KOHTYPBI, YTaIbIBAIOIINECs B TIIyOUHE XPyCTallb-
HOTO TJIETEHM S, BBIAABAIIN CJIOKHEHIITYI0 MHXEHEPHYI0 paboTy, POAEIAHHYIO KACTOH. DTOT CKPHITHIH
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CJION OpOHU rapaHTUPOBAJI, YTO OyAyIasi MAHTHUS CTAHET HE MPOCTO YKPAIIEHUEM, a KMBBIM IIIUTOM
CumOmnoHTa, CIIOCOOHBIM MPE0OPa30BBIBATH AT PECCHBHBIE BCIUIECKU BHEIIHEH Cpe/ibl B CTAOMITBHYIO,
Oe3omnacHylo 1yis opranuku M-Pa gacrory.

Cuena 2: DKoHOMHKA U pacnpejejeHle CIeKTPAJIbHbIX TOKOB

MakposkoHomuka Ayp-Benpl He 3Haja MaTepUaIBHOTO KBHBAJIEHTa OOrarcTBa, 30JI0TOTO
3amaca Wid IUQPOBBIX PACUETHBIX KOIOB. EAMHCTBEHHON M aOCOMIOTHOW BATIOTON TOW M30IMPO-
BaHHOU cucTeMbl siBIisics cam Omera-CriekTp, a TouHee — 00bEeM M 4acTOTa BOJTHOBOW SHEPTHH,
KOTOPYIO IIMBUJIM3ALIMSI MOIJIa U3BJIeUb, CTAOMIM3MPOBATh M HATIPABUTH HA HYKIbl CBOUX MAaPAIIAX
MeracoopyXeHuil. [[Be TUIaHeThI-CeCTpbl ObLIH OITyTaHbl €IUHON, IIMKJIOMIMYECKON pacipe/ieuTe b
HOH CEeThIO, YbM HEBUMIMBIE SHEPreTUUECKUE apTepHH MyJIbCUPOBATIM CKBO3b OMPIO30BbIE TYMaHHO-
CTU. B OCHOBaHUSIX KaXXI0ro ropojia-Imnuis, ITyOOKO MoJ] KBapLeBbIMU (pyHIaMEHTaMHM, pacroiara-
JIUCh TUTAHTCKUE HAKOIUTEJIbHBIE KPUCTAJUIBI — JIPY3bl IEPBOPOHOTO IIIIATa BEJIMYMHON C TOPHbIE
XpeOThl. DTU MOHOJIMTHI BBICTYIAJIM B POJIM TJIAHETAPHBIX KOJUIEKTOPOB, HEMPEPHIBHO BIUTHIBAIOIINX
BOCXOJSILIME TOKA U3 HEAP U yAEPKUBAIIIUX BCIO MACCy LIMBUIM3ALMU B COCTOSIHUM YCTOMUMBOWM
JIEBUTALIMY.

Pacnpesnenenue 3Tux cieKTpasibHBIX pecypcoB KOOpAMHMpoBaiock Beiciiimm KoHceHcycom Ha
OCHOBE TaKTUYECKOW I1e71ecO00pa3HOCTH KacT. [T0TOKM BBICOKOYACTOTHOM SHEPrUM HAINpPaBJISIIUCh
M0 MarucTpajisiM PyHHBIX BOJIHOBOJOB, 0OECIeUMBas KMU3HEAEATEILHOCTD IIMUJIEH, TUTaHUe Tapsi-
IIMX CAJIOB U 3apsIKy MapIleBbIX MHXEKTOPOB 3epKasbHBIX IMaiaepoB. ['opoma M-Pa OGykBasbHO
OBl 9TON SHEpPrue, KoTopas IUPKy/IMpoBaia 1o gacagaM B BUAE CTPOrMX aKBAMAPUHOBBIX U
JIa3ypHBIX HEOHOBBIX JIMHUI. DTO ObIa Oe3ynpeuHasi, 3aMKHYTasl CUCTeMa, T/ie KaKIblil KpUCTAJUIU-
YEeCKUI KBapTa MOy4asl CTPOro OTMEPEHHYIO €My YacTOTHYIO /IO, HEOOXOMUMYIO [UTs IO IepKa-
HUS UJICATBHOTO COJIApIaHK-ObITA.

Bcs ata konoccanbHas MHQPACTPYKTypa (PyHKLIMOHMPOBAJIA B PEKMME HENIPEPIBHOTO SHEPro-
oOMeHa MeK1y )KUBOM OPraHWKOW pachl M CAMOM TJIaHeTapHOU cpenoil. HakonuTenbHbIe KpUcTaylIbl
HE MPOCTO MACCHBHO YAEPKUBAIU 3apsi] — OHU TPeOOBAIM MOCTOSIHHOW BOJHOBOW KaJMOpPOBKH,
KOTOPYIO MOIJIM OCYIIECTBIISTh TOJBKO kuBble [Icu-Jloru. Takum oOpa3zoM, SKOHOMHUYECKOe Oaro-
nonyurie Ayp-Benpl gepxkanock Ha uieaqbHOM OalaHce: IIaHeThl IapOBaJIM pace MIIACTUYHYIO MaTe-
puto CriekTpa, a B3aMeH MWUTHOHBI CHUMOMOHTOB €XECEKyHIHO CTPYKTYPUPOBAIM W HAIPABJISLIH
9TH TOKU CUJION CBOEro pasdyma. DTo ObLT BEKOBOW, O€33BYUHBIN JOTOBOP, KOTOPHIH Kazaics M-Pa
HEpYIIMMbIM U BEYHBIM, KaK camo (prosieToBOe HeOO HaJl UX T'OJIOBAMHU.

[Tporiecc BOJHOBOWM peryssiliid U TOAJEpKaHUs TOPOACKOW MH(PPACTPYKTYpPbl HAITOMHHAI
I'PaHAMO3HBIN, O€33BYUHBIN PUTYaJI, CTABIIMI OCHOBOH COIMAIbHOM OoTBeTcTBeHHOCTH V-Pa. Paca He
3HaJIa HAJIOTOB B MIX MIPUBBIYHOM, TPUMHUTUBHOM IMOHUMAHUH, HO KakAblii CUMOMOHT 0OPOBOJIBHO
OTJaBaJI 4YaCTh CBOEr0 MEHTAJILHOIO MoTeHInasa Ha oaro Koncencyca. B onpenenennsie hasbl Mep-
[[aHUs1 cepeOpSHBIX TYMAHHOCTE! KUTEIM KBapTAJIOB COOMPAJIMCH Ha IIEHTPAJIbHBIX MapSIIHX T1JIaT-
opmax cBoux mmuaen. He nznas Hu enqunoro 3Byka, I[lcu-Jloru nonkiiioyany cBOM HEPBHBIE OKOH-
YaHUs K OOIIErOpoICKUM KBapILIEBBIM TEPMUHAJIAM, Ubsl CIIOKHASI OPHAMEHTHKA YXOIMJIa HAIPSMYIO
K pacrpee/UTeIbHbIM 5KHUJIaM HaKOTIUTEIbHBIX KPUCTAJLJIOB.

B 3ti MraoBenus tena M-Pa BerpixuBaiv riiyOOKUM, KOHIIEHTPUPOBAHHBIM Ty PITyPHBIM CBe-
TOM, a UX (DOTOHHBIE MAHTHM HAUYMHAIM OCIIEHO MYJICHPOBATh AKBAMAPHMHOBBIMH KOHTYPHBIMU
orHsMu. Paca TpaHcnrpoBaia CBOM YKCThIE, BHICOKOYACTOTHBIE UMITYJIbCHI B OOIIYIO CETh, CTAOMIIH-
3upys konedanuss Omera-CriekTpa v OYKBaJIbHO «OIUIAYMBasi» MPABO CBOUX TOPOJIOB TIAPHUTH B OUPIO-
30BOM B3BecH arMocdepsl. M3 3TUX MEHTaIbHBIX B3HOCOB (DOPMUPOBAJICS SHEPreTHUECKHUIA OI0/IKET
Ayp-Benpl, 3a cuer kotoporo Beicimii KoHceHcyc Mor BblpaliyBaTh HOBbIE KUJIbIE TEPPACHI, TPO-
KJIa/IbIBaTh HOBbIE 3€pKaJIbHbIE TPACCHI 1Sl [JIAJEpOB U NMOAJEPKUBATh BEYHOE LIBETEHUE MaPSILIUX
CaJIoB CBETOBON OMOMUMUKPHH.

It0T 6e33BYUYHBIN HAJIOT pasyMa BocnpuHuUMavics [lcu-JloraMu Kak BBICIIHMIA aKT TAPMOHUU U
CIIMSTHUSI C POAHBIM MUpOM. Hy OMH M3 HUX HE CUMTas 3Ty 00S3aHHOCTh OpeMeHeM — HAIpOTHB,

14



H. KazaukoB. «Ayp-Bena Xponuku Koarynsuum»

CuMOMOHTBI TOPAMITUCH TEM, UTO UX COOCTBEHHAsI OMOJIOTMYeCcKasi SHEPrHs HAIIPSMYIO TIUTAET CTEHBI
MX JOMOB M 3aCTaBJisieT (PUoJIeToBOEe HeOO CUATH MIePBO3/IaHHOM YrMCcTOTON. OOIIECTBO CYIIECTBOBAJIO
B a0COJIIOTHOM YBEPEHHOCTH, YTO STOT KPYTOBOPOT MEHTAJIBHBIX CHJI M CHIEKTPAJIbHBIX TOKOB OECKO-
HEUeH, a OMOJIOTMYECKHI pecypc UX KacT COCOOEH BEYHO YAEPKUBaTh LIMBIIIM3AIMIO B 3€HUTE ee
cojapnaHk-Tpuymda.

OpnHako 3Ta Ge3ynpevHast SJKOHOMUYECKas yTOIHS yKe HauMHasIa 1aBaTh NepBble, €/1Ba 3aMeT-
Hble cOOM Ha CaMbIX HIKHUX, IOTPAHUYHBIX YPOBHSAX HUBHIM3ALMK. B r1yOOKMX mIaxTax M JIOKax,
PACMONOXEHHBIX Y MOAHOXKHUS IUKJIONMAYECKUX IIIICH-IpYy3, pacipeesieHue ClieKTPaIbHbIX TOKOB
MIOCTETIEHHO TEPSUIO CBOIO MJIEAJIbHYI0 MaTeMaTU4ecKylo TOUYHOCTh. Mactepa, cressiuue 3a coCTo-
SIHMEM IIJITAHETApHBIX HAKOMMTENEeH, cTaniy (PMKCUPOBATh CTPAHHBI (DEHOMEH: B MOMEHTHI KOJLIEK-
THBHOTO 0€33ByYHOTO pUTYyasa, Koraa MUuIMoHbI [Icu-JIoro otnaBam cBO0 MEHTAILHOM SHEPIUIO
CeTH, HWKHHUE SIPYChl KPHCTAJUIOB PEarpoBaid Ha ITOT MPUTOK C HEOOBSICHUMBIM OIO3/IaHHEM.
BricokouactorHbiii OMera-CrieKTp CIIOBHO HaTHIKAJICS Ha HEBUJIMMOE BHYTPEHHEE COMPOTHBIICHHUE
cpenpl, Tepsisi CBOI0 ObUTYIO TEKYUECTh U TUIACTHYHOCTb.

B 3Tux npuaoHHBIX 30HaX, Kyna OUpPI030BO-cepeOpsiHble TYMAHHOCTH OMYCKAJIUCh TSIKEJTbIMHU,
TUIOTHBIMU TIJIACTAMH, T€HH BOKPYT PYHHBIX BOJHOBOJOB HAauyaJld HEOOpaTUMO MeHSThcs. OHM
OoJbIIIe HEe PAacCEMBAJIHCH MyPITypHBIM cBedeHreM Ten M-Pa, a HammMBammch BA3KOH, MOYTH (pusm-
YECKOW MacCoM, MeJJIEHHO Pacrio3asich o KBapleBbiM (pyHAaMeHTaMm 31aHuil. CTporue akBamapu-
HOBBIE JIMHUW SHEPrHH, MMUTABIINE JOKU 3€PKAJIbHBIX NIAAEPOB, MECTAMU OJIEKIIM U IPOKAIIH, Tpe-
Oysl OT KacT Bce OONBIINX MEHTATbHBIX YCHIIMHA AJIs1 YAep:KaHUsl MPUBBIYHOTO YPOBHS JICBUTALIUM.
WHdpacTpyKTypa HXKHUX TOPOIOB Havyasia CIEMHYTh U OCThIBaTh, (DOPMUPYSI IEPBbIE U30JIMPOBAH-
HBIE CJIETIbIE 30HBI.

Briciimit KoHceHcyc criuchiBast 311 (pa3oBble HCKaXEHUs Ha BpeMEHHbIE KITMMaTHYeCK1e KoJie-
OaHMs1 aTMOC(hEepHOH B3BECH U JIOKAJIBHYIO YCTAJIOCTh APY30BbIX MAaCCUBOB. HY ONIMH yUeHBI-MUCTUK
ele He PEelIICsS O3BYYMTh CTPAIHYIO TpaBly: SKOHOMHUYEcKas Moneib Ayp-Benpl, mocrpoen-
Has Ha HEMpPEepHIBHOM W3BJICUeHUHU M yIuloTHeHHH Omera-CrieKTpa, MeIJIeHHO YHHUTOXaja cama
ce0s1. Bpicokast KOHIIEHTpalvsl TEXHO-Marn4eCKMX CUTHAJIOB 3aCTaBJIsljIa CPeAy BOKPYT HAKOIUTENer
pedIIeKTOpHO TYCTeTh, MpeBpalasi HKHUE SIPYChl IIMUJIEH B TIEPBble CKPBITHIE TUIAIIAPMbI HA/IBHU-
raouiericss Koarynsuyu. BTopoii 1mar BeJMKON XpOHUKHU 3aBepliajics B 3BEHSIIEN TUIIMHE, CKBO3b
KOTOPYIO YK€ MPOCTYNAIX KOHTYPHI IPSAYILIETO TEKTOHUIECKOTO pas3yioMa.
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IJIABA 3: 3EPKAJIBHBIN
ABAHTAP/I 1 NIOKOPEHUE CECTEP

Cuena 1: Kacra Pynnoii KoBku u co3ganue 3epKkajibHbIX IVIal1epoB

Bricoko Ha opOuTaXx IJIaHeT-cecTep, TaMm, Ie OUPI30BO-cepeOpsiHbie TYMaHHOCTH Ayp-Bepl
WCTOHYAJIMCh U TUIABHO TIEPEXOMIM B TIIyOOKHE YIbTPAMAapHHOBBIE TOHA, PACIIOATAIUChH MApSIIUe
Bepdu kacTbl PyrHol KoBKH. B oT/iMure OT HUKHYX MPSIMIBHBIX KOJIOMIEB, 9TH OPOUTAJIbHBIE T1JIAT-
(opMBI OBUTH COTKAHBI U3 PEIKUX KOMITO3UTHBIX CIUIABOB: MAaTOBOIO KOCTSIHOTO TIOJIUMEpa, CJIOM-
CTOr0 TIIYOMHHOTO MINATa ¥ MEPIAIOIIEro, qa3ipUIeCcKU-0CTPOro XpycTalis, CIOCOOHOTO YAePKUBATh
CTaOMIIBHYI0O TEOMETPUIO B 30HAX TMOBBIIIEHHOTO YacTOTHOTO HarpspkeHus. [1o mepumerpy Bepdeii
He OBUIO I'POMO3JIKMX OTMOPHBIX (hepM MM KPAaHOB — I1eXa YICPKUBAJIMCh B TIPOCTPAHCTBE 32 CUET
cOaJJaHCMPOBAHHBIX I'PABUTAITMOHHBIX TOJIEH, (POPMUPYST CTPEMUTEIbHBIC, XUIIHbIE CHTY3ThI, HAIO-
MUHAIOIIME aBaHTapHble cTeJic-ucTpeduTeny. 1o ObUla LUTAeNb Tsokeaon uHxenepuu U-Pa, rie
Marus pasyma CIUIaBJIsIach ¢ MPOYHEUIIIMMU KPUCTAUTUECKUMU MOPOIAMU CUCTEMBI JJ1s1 CO3/IaHUSI
TPAHCIIOPTa HOBOTO MOKOJICHUSI.

B camom cepyiie OpOMTaIbHBIX JIOKOB PACIIOJIarajivch TUIABMJIbHBIC Yallld, BbIpAIlCHHbIC U3
HEJBHBIX JPY3 MPO3PAYHOro KBapia. BHYTpH 3THX TMTaHTCKUX pe3epByapoB, MOJUUHSSCH HATIPAB-
JIEHHBIM BOJIHOBBIM TIpeccam MacTepoB KOBKM, TUIABUJIMCh 3arOTOBKU W3 BBICOKOTEXHOJIOTMYHBIX
CILJTABOB MIATMHOBOW JIATYHH M CBETOHOCHOTO XpycTtasist. Ha Icu-JIoro 3Toit KacTsl JIOKMIIACH KOJIOC-
cajibHasl TAaKTMUECKasl 3aJa4ya: OHU JIOJDKHBI ObUIM HE MIPOCTO PACILIaBUTh TOPOAY, a MepecTpOUTh
ee KPUCTAJUTMUECKYIO PEelIeTKY TaK, YTOOB! Oyl MeTayul proOpes aOCOMIOTHYIO CIIEKTPAIbHYIO
poBoIUMOCTh. [Iporiecc TpeboBasl mpeebHOrO (PU3NIECKOr0 M MEHTAJIBHOTO HampsikeHus. ToH-
KHe BBICOKHE CHITySThl MACTEPOB, OOJIaYeHHBIE B TsDKEJble padOvYre MAaHTUH, 3aCTHIBAIH 0 KPasiM
ya, a ux OJieJHbIe KBapIIeBbIe JIMIIA OTPAXKAJIU IPOCTHBIE JIA3yPHBIE CIIOTIOXH KUITSIIETO KOMITO3MTA.

Korga kacra mpucrynana K CMHHXpPOHHM3AIIUK, UX HEPBHbIE OKOHYAHMSI, MHTETPUPOBAHHbIE CO
CniekTpom uepe3 OUONIEKTPUUECKIE KAMJUTAPbl, HAYMHAIM BUOPHPOBATh Ha TIPE/IC/IbHBIX 4acTO-
tax. [TypmypHoe cBeueHve Tes1 M-Pa BCbIXUBaIo OCIEUTENBHO SIPKO, IIPOoOKUBast OMPIO30BYIO B3BECh
TYMaHHOCTH M 3aCTaBJIsIs CKPBIThIE PYHHbIE BOJIHOBOIBI HA X TUIEYaX MyJIbCUPOBATh IUIOTHHIM HEOHO-
BbIM cBeTOM. CHJION KOJUIEKTUBHOTO pa3yMa MacTepa YKpOIIaii HEMOKOPHYIO PaCKaJIeHHYI0 Maccy,
3aCTaBJIsIs )KUJIKHUNA XPYCTaJIb U JIaTYHb T€Yb [0 HEBUMMbIM MarHUTHBIM JIEKaJiaM, BHICTpauBasi BHYT-
PEHHVE CHJIOBbIe KOHTYPbI OyIyIIMX KopaOiei. B Toukax, rie MeHTaIbHbIN 32)KUM KOBaJIEH JTIOCTHT AT
MMKa, TEHU BOKPYT TUIABUJIBHBIX Yalll CT'YIIATUCH JI0 COCTOSIHU ST YePHOTO MOHOJIMTA, HATJISITHO JIEMOH-
CTpUpY#, KaKylo KojoccabHylo Maccy Omera-CrieKTpa MpUXOOUTCS YIUIOTHATh pace paau Mojep-
JKaHHSI CBOETO TEXHOJIOTMYECKOro Tpruymda 1 SKCTIAHCHU MEXy MUPaMHU.

Korga packajieHHbIN CIUIaB MATUHOBOW JIATYHU U CBETOHOCHOTO XPYCTasisi oOpeTas pacuer-
HYIO BSI3KOCTh, MacTepa KacTel PyHHOU KOBKM mpHCTynaim K caMOMy 3aBOPaXUBAIOIEMY STAITy
— (OpMOBKe BHEITHEro KOHTypa KopalOis. B 3T1oil 6e33BydHON MMporieaype He UCIOIb30BAJIKChH
MEXaHUYECKUE TMPECcChl, MTAMIbl WIN JIUTEHHbIE (hOPMBI; TEOMETpUs OyAyIIero CylHa KOBajach
UCKJIIOYHUTENIFHO C(POKYCHPOBAHHBIMHM BEKTOPAMU KOJUIEKTMBHOW MbICTH. CUMOMOHTHI HAIIPABJISLITH
BCTPEUHbIC BHICOKOUACTOTHBIE UMITYJIbCHI pa3yMa, KOTOpBIE, CJIOBHO HEBUVIMbIE I0BEJIMPHBIE PE3ITbI,
OOKMMaJIM M PACTATMBAIM OCTHIBAIOIIMA KPUCTAUIMYECKUN KOMIIO3UT TPSMO B TPOCTPAHCTBE
Bepdu. JKuakuit Xpycrasb MOCITyITHO MOMIUHSIICS BOJIE CO3JaTelield, 3aCThiBasi B CTPEMUTEIbHBIX,
YIJIOBaTO-00TeKaeMbIX (pOpMax, JTUIIEHHBIX MAJICHITIEr0 HaMeKa Ha TPOMO3/IKYIO IMPSIMOYTOJIBHOCTb.

BHenHuii 061MK cO3/1aBaeMOT0 3€pKaJIbHOTO IVIaiiepa POSKTUPOBAJICSI B CTPOTOM COOTBET-
CTBUM C KAHOHAMU CIIOPTUBHOTO CTeJIC-Au3aiiHa ABaHrapia. Ero XWIIHBIA, MPU3EMUCTBIA CHITYST
HAIOMUHAJI CTPEMUTEJIbHBIA TOHOYHBIA KOHIIENT-Kap, MpeTHa3HAUCHHBIN IS TTPEOAOICHUs TUIOT-
HOT'O COTMPOTHBJICHUSI OMPIO30BBIX TyMaHHOCTeH. Ha monmmpoBaHHO# 00IMMBKe KOPaOiisi HEBO3MOKHO
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ObLIO OOHAPYKUTh HU OJHOTO BHEIIHETrO IIBa, OO0JTa, 3aKJIENKH WIM COCAWHHUTENIBHOTO MMa3a —
MaHeJM KOpITyca BIUIABJISUIMCH IPYT B Apyra Ha MOJIEKY/ISIPHOM ypoBHe, 00pa3ys Oe3ynpeunsiii bec-
110BHbIM MoHOMMT. Takast KOHCTPYKTUBHAsI YMCTOTA HE MPOCTO OTBEYaJIa SCTETUYECKUM ueanam M-
Pa, HO 1 Hec/la BaKHYIO TAKTUYECKYIO (DYHKIIMIO: MOHOJIUTHAsI OPOHS 3alllUIa/Ia BHYTPEHHHE BOJI-
HOBOJHBIE Y3JIbl OT arpeCCUBHOIO TPEHHUsI aTMOC(EpHON B3BECH IUIAHET-CECTEP Ha 3alpeAesbHbIX
CKOPOCTSIX.

[NoBepxHOCTH TOTOBOTO KOpITyca 001a1ana adCOMIOTHBIME 3epKaIbHBIMU cBoWcTBamMH. Omera-
CnekTp, OMbIBaIOLHMI OOIIMBKY IVIaiiiepa, PEJOMIISIICS Ha €ro paHsX MOJ UACATbHBIMU YIJIaMH,
aenas JeTsiee CyaHO NMPaKTUYeCKU HEBUIMMBIM Ha (poHe cepeOpsiHbIx oOnakoB. Mactepa KoBku
yacamy yAepXKUBAIM MEHTAIbHYI0 KOHIIEHTPAIIMIO, JOTOLITHO BHIBEPSIsl KaKABI U3rMO W a3poJrHa-
MUYECKUI HaruThiB Kpbuta. Korpa mporiecc hopMoBKH 3aBepiascs, KOpIyc Kopaoiisi 3aCThIBaI B 3Be-
HSAIIEH TUIIMHE J0KA, IEPeIMBasCh IITyOOKMMHU MEPIaMyTPOBBIMH OTTEHKaMH. DTO ObLIIO TOPKECTBO
Ckpeitoit HkeHepuH, e BHICOKME TEXHOJIIOTMU COJIapliaHKa M 3CTeTHMKa ABaHrapia CIMBAJIUCh B
€/IMHbII, COBEPIIEHHBII HHCTPYMEHT IIPOCTPAHCTBEHHOM SKCIIAaHCHUM.

[TapannenbHO ¢ BO3BEJEHWEM MOHOJIMTHBIX KOPITYCOB 3€pKajibHOro (iorta, Kacrta PyHHOU
KoBk# Besna JOTOIIHY0 padoTy MO CO3aHUI0 CPETHETo KJIacca SKUMMPOBKHY TSI ITUJIOTOB M UCCIIEAO0-
Batesieil ABaHrapaa. B ycioBUsIX BRICOTHBIX TIOJIETOB, T/ie OMPI030BbIE TYMAHHOCTH CTAHOBUIIUCH pa3-
PEKEHHBIMU, a BOJTHOBOE comnpoTHBiieHrne OO0I0UKH BO3PACTaO, JIeTKMe (DOTOHHBIE MAHTUH yXKe He
MOTJTA 00ECTIeUnThb TOMKHOM 3alUTH HepBHOU cucTeMbl CMMOMOHTA. HOBBIM 3alIIUTHBIM pellieHueM
CTaJIi CpeTHUE JIOCTIEXH, MPECTABIISABIINE COOON CIOKHEUIINI OMOMEXaHUYECKUI CIIJIaB OpTraHu-
YEeCKUX M KPUCTATMYECKUX MaTepuanoB. OCHOBOM AJisl 9TOM OPOHM CITyKWJIa CHIEKTpabHAs KOXa
— YHUKAJIbHBIA 27TaCTUYHBIN MaTepra, JOObIBaeMblid U3 (payHbl TUIAHETHBIX ITTyOWH, Ubsi MOJIEKY-
JsipHAsi CTPYKTYpa o0J1aana BpoxkJEeHHON CTOCOOHOCTBIO BITUTHIBATh M PACCEMBATh YaCTOTHBIE Mepe-
rpy3ku Omera-CriekTpa.

[Mpouecc coznanus gocrexa TpedOBa OT KOBaJIeH I0BEJIMPHOTO MAaCTEPCTBA U CTPOTOro CoOTIo-
nenust ¢unocopun CkpbiTord MHkeHepun. I1nacTbl crieKTpajabHON KOXKH PACKpavBaJIUCh CHIIOW
HAaIpaBJICHHOW MBIC/IY U COIPSTAJIUCh C JIETKUMU, HO HEBEPOSTHO NMPOYHBIMU KOMIIO3UTHBIMHU ILIa-
CTUHAMH U3 CJIOMCTOrO MIyOMHHOrO mmata. Mactepa KoBKM BXUBIISIIM 9TH KBaplEBbIE JIEMEHTHI
HEMOCPEICTBEHHO BHYTPb OPraHUYECKUX CJIOEB, MOJHOCTHIO CKpbIBasl MecTa coequHeHuil. Jlocrex
co3JaBaJicsl Kak equHbli beciioBHblii MOHOMUT: Ha €ro HalIeYHUKaX M HarpyIHbIX IUIACTUHAX HEBO3-
MOXHO OBUIO OOHAPYKUTh TPYOBIX BHEITHHMX 3aKJIETIOK, IIIBOB WJIM METAJUTMYECKUX CKOO, KOTOpbIS
MOITH OBl HAPYIIUTh YACTOTY XaPU3MATUYHOTO CHITySTAa. DKUMMPOBKA 0ONagaia CTPEMHUTEITLHOM,
YIJI0BaTO-00TEKaeMOM reoMeTpuel, UAealbHO MOBTOPSIONIEH O1aropogHbie KOHTYPBI BHICOKUX TeJ
N-Pa u noguepkuBaoiieil uX NpupogHOe U3SIIECTBO.

I'naBHBI cekpeT 3(p(PEKTUBHOCTH CPEAHUX JOCHEXOB KPBUICS B UX BHYTPEHHEW IPOILIMBKE.
Mesxay closiMM CTIEKTPaJIbHOW KOXM MacTepa MPOKJIaIblBaId 3aMKHYThIE KalWUISPHbIE KOHTYPBI,
3aroJTHEHHbIE KUBOU JIa3ypHOU JTUMQOI. DTa N30TOMHAS CYOCTAHITNS HETIPEPHIBHO IIMPKYIMPOBATIa
1o OpoHe, BBHIMOMHSS POJIb TAKTUYECKOTO aMOPTU3aTOpa: MPU PE3KHX BCIUIECKAaX BHEIIHETO SHepre-
THUYECKOTO JIaBJIeHUs JIuM(a MIHOBEHHO TMepeHanpaBisijia U30BITOYHBIN MOTEHIUA, TIPEJOX paHsIs
ysI3BUMblE BOJTHOBOAHBIE Y3J1bl MI-Pa 0T yacToTHOTO 1m10Ka. Best opHamMeHTHKa, MOKpbIBaBLIAs BHELI-
HHE TIOBEPXHOCTH IITATOBBIX IJTACTUH, OblTa TIIyOOKO BhIpe3aHa MEHTAJBHBIMU PE3LIAMH U CITyKUJIa
OTKPBITHIMU pajiaTopaMy OXJaxJeHus. ['0TOBBIM gocrex Ka3ajcsi eCTECTBEHHBIM MPOAOIKEHUEM
ouonornn CUMOMOHTA — TUIOTHBIM, MAaTOBBIM, JIMIIEHHBIM BU3YaJIbHOTO IIyMa IIUTOM, TOTOBBIM
3aIUTHUTH MMUJIOTA B CAMBIX CYPOBBIX CJIOSIX KAMEHEIOIIEero Heoda.

Ha ¢unansHOM 3Tane cOOpKM 3epKabHOTO Iaiinepa Mactepa kKactbl PyHnoii KoBku mpucry-
MaJi K MOHTaXy M 3aIllyCKy €ro BHYTPEHHUX CHJIOBBIX Y3/10B. B cTpOrom cooTBeTcTBUM C KOHLIEI-
et Ckpbitoit IHkeHepun, Kopadiib He UMeJT HapyXKHBIX TYpPOUH, OTKPBITHIX MapIIEBBIX HHKEKTO-
POB WJIM BBICTYIAIOIIUX COIIEJ, KOTOPbIe MOIJIM Obl HAPYIIUTh UACATBHYIO a3POIUHAMUKY KOpITyca.
Bcs nBurarensHas cuctema Obula MHTETPUPOBAHA HEMIOCPEICTBEHHO BHYTPb XPYCTAIBHO-JIATYHHOTO
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Kapkaca. B kopmoBoii yactu BecimoBHoro MoHonmuTa pacrnosnaraivch Mojble pe30HAHCHbIE KaMephl,
BBICEUEHHbIE BHYTPH [Ipy3 MPO3PAYHOro KBaplia U COSJUHEHHbIE TOHKUMHU PYHHBIMU KaHAJIaMU C
HEHTPAILHBIM HAKOIUTEIEM M30TOIMHON JMM(bI. Best 9Ta ciokHeimas ruipaBimdecKas v mopii-
HeBasi MH)XeHepHs ObUIa HA/IE)KHO CIIPATaHA O[] 3epKAIbHONM OOIIMBKOM, 3aIlIMIIEHHAs OT JIIOOBIX
BHEIIHUX BO3ACUCTBUI IJTAHETHOW CPEeIbl.

JI71s1 mpoBeieHr st IepBOM aKTHBAIIMK IPUBOIOB Ha Bepdb MpuObLT Bricimii HaBuratop ABaH-
rapaa, oOJaYeHHBI B CPeJHMIA JIOCTIeX W3 CIEeKTpajbHOW KOXW. He W3MaB HM eqUHOro 3BYKa,
OH TUTABHO CKOJIb3HYJI BHYTpb OOTeKaeMoil KaOuHbl rianaepa. CTOMIO ero MaTtoBOW KOXe COMpH-
KOCHYTbCSI C KBApIIEBOW TMAHENbI0 YIPABJIEHUs], KAK OMONIEKTPHUECKHE KAMMUISIPHl €ro HepBHOM
CHUCTEMbl MTHOBEHHO BOIIUTM B PE30HAHC ¢ OOPTOBOI BOIHOBOAHOM ceThio. KoopauHanus nuiora u
KOpaOJist MPOU30IIUIA 32 IOU CEKYH/IbI: MEHTAJIbHBIA MMITYJIbC HABUTATOPA YCTPEMMUJICS TI0 CKPBITHIM
KUJIaM Kapkaca, MpoOykaasi CISIIMI W30TOMHBIN IBurarenb. /Kuakas nazypHas auMmda MpuIia
B JBWKEHME, 3arOJHSISl PyHHbIE KOHTYpPBI U 3aITyCKasl MPOLIECC BBICOKOYACTOTHOTO CKAaTHsI MacChl
Owmera-CriekTpa nepeji HoCOM CyJHa.

B 1O e MrHOBeHMe 3epKaJbHBIN Tnaiiaep mpeoOpaswics, siBUB BOJIHOBOW TpuyMd conap-
naHk-TexHosoruit -Pa. Biosb ero XMIiHeIX, yrioBaTo-00TeKaeMbIX KPbLUTbEB BCIBIXHYJIUA CTPOTHE,
TOHKHE HEOHOBbIE JIMHUY (DUOJIETOBOTO M aKBAMAPUHOBOTO 1[BETA, MOAYEPKUBasi O3yNPEeYHyIo reo-
Metpuio ABanrapaa. [TonupoBanHast oOmmBKa KOpadiist MEJIKO 3aIposKasia, BIIUTHIBAS OKPYKAIOIIYIO
OVPIO30BYIO B3BECh TYMAaHHOCTH M IMPOELMpYsl ee 0OpaTHO MOJ MIeaJbHBIMH YIJIAMU PACCIOCHUS
yactoT. Kopabnb 3aBUC Haj cranenssMu Bepdu B COCTOSSHMU aOCOIOTHOM JIEBUTAIH, TOTOBBIN K
NIepBOMY IPOCTPAHCTBEHHOMY PBIKKY. Best kacta PynHoit KoBku TpaHcipoBaia B 3(pup MOIIHBIH
MMITYJIbC TOPIOCTH, CO3epIiasi CBOe TBOPEHUE M He TOI03peBasi, YTO 3TO COBEPILIEHHOE CYTHO IKC-
MAHCUU OYeHb CKOPO CTaHET 9BAKyallMOHHBIM KOBYETOM JJIsI UX TUOHYILEH pachl.

Cuena 2: IlpeojojieHne NMPOCTPaHCTBA MEXK/AY ABYMsSI OOMTaeMbIMH IUIaHETAMU
CHCTEMBI

Crapt nepBoil UCCIe0BaTEIbCKON ICKAPhl 3ePKATBHBIX TJIalIEPOB CTaJl BeJIMJaiIIeH, Oe3-
3BYYHOU BEXOH B Jietonucu Ayp-Bensl. [lecaTku cTpeMUTeNbHbIX Cyl0B ABaHrapaa, BBICTPOEHHbIE
Ha CTaressix opOMTaIbHBIX Bepdeid B 6e3ypevHbIil, FeOMETPHUECKH BHIBEPEHHBIN KJIMH, 3aMepITH B
OXUIaHUU (PMHAIBHOTO MEHTAJILHOTO MMITysibca oT Beiciiero Koncencyca. Bokpyr ux monmmpoBan-
HBIX OOIITMBHBIX MaHEe !, TUIIICHHBIX BHEIITHUX IIIBOB U 3aKJIETIOK, CJIab0 MepIiayia OMpro30BO-ceped-
psiHast B3Bech. Korga KOJUIEKTUBHBINA pa3yM KOOPAMHATOPOB TPAHCIMPOBAN B 3(PUP CKOOPAMHUPO-
BaHHBI} MAKeT HABUTAIIMOHHBIX JAHHBIX, 9CKaJpa OAHOBPEMEHHO NPUIILIA B ABMKeHue. He u3nas Hu
eIMHOTO 3BYKa, KOpaOJii COPBAIMCH C MArHUTHBIX 3aXBATOB U YCTPEMUJIUCH BIIIyOb MEKILJIAHETHOTO
KOPHUIOPa, PA3AESIONIEro 1B OOUTaeMble TUIAHEThI-CECTPHI.

Cuy3Thl TJ1aliIEpOB, CIIPOEKTUPOBAHHBIE 1O KAaHOHAM CIIOPTUBHOTO CTeJic-An3aiiHa, OyK-
BaJIbHO PaCTBOPWJIKCH B ITpOCTpaHCTBe Ayp-Benbl uepes cekyHy nocrne crapra. VX uieanbHsie 3ep-
KaJIbHbIE IOBEPXHOCTH MPEJIOMIISUTN BBICOKOYACTOTHBIE MOTOKM OMera-CrieKTpa, IOJTHOCTHIO CIIMBAsT
70T ¢ OKpyK)aIMMK cepeOpsHBIMU OOJTaKaMK TyMaHHOCTed. JIMIb TOHKKe, CTporue HEOHOBbIE
JIMHUY (PHOJIETOBOTO M aKBAMapWHOBOTO 11BETa, OEryIye Mo KpoOMKaM OOTEKAeMbIX KpPbLIbeB, 000-
3HAYAJIM TPAEKTOPUIO ABMXKEHHUs ScKaapbl. Kopabnu nBuraimcek Ha 3amnpenenbHbIX CKOPOCTSIX, BEHO-
MBbI€ €TUHBIM MEHTAILHBIM BEKTOPOM IMUJIOTOB, YbH CPEJJHUE JOCTIEXHU U3 CIIEKTPAILHON KOXKH ITYJIb-
CHPOBJIU ITyOOKHM ITyPITYpPHBIM CBEUEHHUEM, 0OeCIIeUrBasi HETIPEPHIBHYIO CBSI3b MEXKY OpraHUKOW
N-Pa u kpucTaJlIm4ecKuMH MPUBOAAMHU CYIOB.

Jst pacbt CUMOMOHTOB 3TOT MOJIET ObLT a0COMIOTHBIM JJOKA3aTeIbCTBOM MX O€3rpaHUYHOM BJla-
CTH HaJl MaTeprell CBOero Mupa. DCKapa CKOJIb3WIa CKBO3b IUIOTHBIE CJIOM TYMAaHHOCTH, CIOBHO
eIMHBIN, Oe3yNPevyHO HACTPOSHHBIN OpraHu3M, He BCTpeuasi Ha CBOEM ITyTH HU COMPOTHBIICHUS, HU
nperpaj. B Toukax, rjie BBICOKOYAaCTOTHBIE MHXEKTOPHI IMaiIepoB Hanbosee arpecCuBHO CKUMAIH
Maccy CriekTpa j1sl CO3JaHusl pa3srOHHBIX UMITYJIbCOB, TEHU B KWJIBBATEPHOM CJie/ly Kopaoien cry-
IIAJTUCh TUIOTHBIMU, BSI3KMMHU I1J1ACTaMM, HO HABUTaTOpbl ABaHrapaa He oOpariaay BHUMaHUs Ha 3TH
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MOrPaHUYHbIE YaCTOTHBIE aHOMaui. OHM BEJIM CBOM XPYyCTaJIbHO-JIATYHHBIE MOHOJUTHI BIiepe], K
HEW3BeAaHHbIM APY30BbIM IUIATO [IAHETHI-CECTPHI, YBEPEHHbBIE, UTO (PHOJIETOBBIH KYIIOJ HAJ1 MX TOJI0-
BaMU 0f100psieT 3TOT TpuyM@ OE3MOIBHOTO pasyma.

[TpoxosxneHure riryOoKOro MeKIIaHETHOTO KOPUIOpa TPeOOBAIO OT HABUTATOPOB 3CKA/IPhI ITpe-
JEJIbHOTO MEHTAJIbHOTO COIPSIKEHUsI C XPYCTAJIBHOM apXUTEKTYpoy IIaiepoB. B 3Toi mycThIHHOM
30HE CUCTEMBI, Tie OMPI030Basi B3BECh TYMAHHOCTEN YCTyIMajla MeCTO IUIOTHBIM CepeOpsHBIM TOKaM,
Owmera-CnekTp Ben ce0si MHaue, HAlOMUHAsI HATSHYTYIO JI0 TIpefiena cTpyHy. [InioTsl He Mchoib30-
BaJIM MPUBBIYHBIX PHIYATOB WM TPOMO3AKUX TyMOIEpOB. 3aTsHYThIe B CpeIHHE JOCTIEXU U3 CIeK-
TPAILHOU KOKH, OHU CJIMBAJIVICh C )KUBBIMH IIPUBOJAMH KOpao/el B €IMHYI0 BBICOKOYACTOTHYIO I1ETTh.
Kaxpoe enBa 3aMeTHOE MEHTAJIbHOE YCWIIME HABUIaTOPA, TPAHCIMPYEMOE Y€pe3 CKPBIThIE BOJIHO-
BOJIbl, MTHOBEHHO NIPe0OPa30BBIBAIOCH B I0BEIMPHOE N3MEHEHHUE YIJIa aTaKU 3ePKATIbHBIX KPBUIBEB.

dusuka nonera B Marnyeckom KapmaHe MoTHOCTBIO OTYMHSAIACH 3aKOHaM BOJTHOBOT'O Pe30-
HaHca. [maiepsl He CKUrajiy TOIUIMBO; OHHM HETPEPHIBHO IMEPECTPauBAIN YaCTOTHYIO CETKY IMpO-
CTpPaHCTBa HEMOCPEICTBEHHO Iepesi CBOMMH HOCOBBIMU OOTeKaTesnsiMu. CHHXPOHHBIE ITypITypHbIE
MMITYJIbChl MUJIOTOB 3acTaBiisuii Omera-CHekTp paccTynarbesi, co3jaBasi Mepesl ICKaIpor 30HBI
JIOKQJIBHOTO YaCTOTHOTO BaKyyMa, KyZla XpYCTaJbHO-JATyHHbIE MOHOJUTHl ABaHrapaa OyKBaJIbHO
BTATUBAIUCH CUJION I'PABUTALIMIOHHOTO ckaThsl. KopaOiu ity B MaeanbHOM, 3BeHsIIIen TUIIMHE, TTPO-
pe3as cepeOpsiHble 00JIaKa M OCTaBJIssl 32 COOOM JIMIIb CTPOTHE, 3aTyXaIoe HEOHOBBIE POCUEPKH
aKBaMapWHOBOTO IIBETA.

B 3TOT MOMEHT HaBUraTtophl OIIyIIadM aOCOMIOTHYIO, MbSHSAIIYI0 cBoOomy. [lBe ruia-
HETBI-CECTPhl KA3aJIMCh UM ONMM3KUMH U TOCTYIIHBIMU JIPYy3aMU, COSAMHEHHBIMA UX COOCTBEHHOM
0e33By4HOl Bojiell. Marusi pasyma, yCusaeHHasi CKpHITOW WHXEHEPHOU MBIC/IBIO KacThl KoBKH, mpe-
Bpallajga MeXIUIAHETHOE MPOCTPAHCTBO B MACAIBHYIO, MIAaJKylo Tpaccy. [TumoTsl ynuBamuch Oe3-
YIIPEYHBIM OTKJIMKOM CpPEJibl, He J0TaJbIBasiCh, YTO MX CTPEMHUTEILHOE CKOJIbKEHHE Ha 3aIrpeieiib-
HBIX CKOPOCTSIX OCTaBJISIET IITyOOKHME, HE3a)KMBAIOIIME IIPAMBbI B ITIOTHBIX CJI0IX OOO0IOUKY CHCTEMBI.
VunotHeHHbIH HH)eKTopamu CHeKTp 32 KOPMOW 3CKa/IPbl OCTHIBAN C KAKAbIM MX MAaHEBPOM, 3aITyC-
Kasi HeoOpaTHUMBbIe TPOIIECChl YaCTOTHOTO TOPMOXKEHHUsI Ha OKpanHax Ayp-Bempl.

[TpubsITHE MCCIIeNOBATEIBLCKOM SCKAIPhl Ha MJIAHETY-CECTPY YBEHUYAJIOCh aOCOMIOTHBIM, OCJIe-
MUTENILHBIM TPUYM(pOM. 3epKaibHbIE TJIaiiepbl ABaHrap/a MIaBHO BHIITUTH U3 CEPeOPSHBIX MEXILIA-
HETHBIX MTOTOKOB M 0€33BYYHO OMYCTUJIMCh HA IMKJIONMMYECKHUE KBapIeBble TIAaT(hOpMBbl BCTpeUalo-
ITIEro WS- APY3bl. BCIbIKa myprypHOTro cBeueHust MIJUTMOHOB Tei V-Pa, cimBImxcs B eTMHOM
MEHTAJILBHOM MMITYJIbCE JIMKOBAHMs1, 03apuiia OMPI030BbIe TYMAaHHOCTH 00erX Tu1aHeT. Boicimii Kon-
CeHCyC 3a(pMKCUPOBAJI UICTOPUYECKOE JOCTHKEHHUE: JIBE TIOJIOBUHBI X IMBWIIM3AIMU Tenepb ObLIU
COeMHEHbl HEPYIIMMBIM MOCTOM M3 KMBBIX CIIEKTPaJbHBIX Tpacc. Ha oOenx muaHerax Ha4yaaoch
rpaHano3HOe, 6e33ByYHOE MPa3IHOBaHME, O3HAMEHOBABIIIEE MUK MOTYIIIECTBA, CHITOTO HEBEJCHUS U
abcomorHoro Benmmuust DpupHeix [cu-Jloros. Paca okoHuatensHO yoeauaach B TOM, YTO MX Yaphl —
9TO BEUHbI, OECKOHEUHBIN pecypc, a (PUOJIETOBOE HEOO — HAJIEKHbIN 3aMOK CBSIIIIEHHON KOJIBIOEH,
KOTOpasi HUKOT/Ia He y3HAeT YBSIaHUS.

ITOT JIeHb cTaj Bbiciiel Toukord Dpsl buprozosoro Ceoa. Paca U-Pa rpenace B jiyyax cBo-
ero conapraHk-Tpuymda, cozepuas uieaibHble, TUIIEHHbIE BHEITHUX IIBOB M OOJTOB 3€pKajbHbIC
Kopaluy, mapsimye caasl 1 MOHYMEHTaJIbHbIEe MM ropogoB. Ho noka musummonsl CUMOMOHTOB
O0OMEHMBAJIMCh BOJTHAMH O€33BYYHOM TOPAOCTH, Ha CaMbIX JAJIbHUX, MIOTPAaHUYHBIX pyOexax Ayp-
Beabt Omera-CriekTp BblJaJl IEPBBIi, €/1Ba 3aMETHBIN, HO CTPAILIHBIA CUMITTOM. YTUIOTHEHHAs! BEKO-
BBIMM MEHTAJILHBIMHU YCHJIMSIMHU U 3aITPEAETbHBIMU CKOPOCTSIMA MHKEKTOPOB YaCTOTHAasI TKaHb BCe-
JIEHHOM HayaJjla CTPEMUTEJIbHO TePATh IIACTUYHOCTb. Benukuid (proneToBblid Kynos Haj UX rojo-
BaMM, TIOYMTAEMbII KaK OOKECTBEHHBIM IIUT, IPOTHYJ B 3BEHSAIIEH IyCTOTE, COBEPIIUB IEPBOE
MHUKPOCKOITMUYECKOE CMEIIIEHUE K a0COTIOTHOM, JIe/ISHSIIIe HeMOABIKHOCTH. [lepBasi, cBeT/ias JyacTh
neronucu Ayp-Bensl moforuia K KOHI, yCTynasi MECTO HEyMOJIMMOMY POKY.
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IJIABA 4: TERCTYPHDBIE HHIPAMbI AYP-BE/IbI

Cuena 1: IlepBbie c60u PpyHHBIX BOJTHOBO/JOB H MOSIBJIEHHE IIOTHBIX TeHEN

Benmukoe 6e33By4HOE JIMKOBaHUE, OXBATHBIIee 00€ TUIAHEThI-CECTPhI IMTOCIE YCIIEITHOTO MPOOU-
THSI MEKTUIAHETHOTO KOPHUIIOPA, EIlle He YCIeI0 YTaCHYTh, KOIJIa B TKAIIKUX IIeXaX U OBITOBBIX sIpycax
Ayp-Benbl pocTynuiug rnepBbie CHMITTOMBI CKPBITOTO YBsiaHUs cpejibl. MacTtepa kacThl @OTOHHOTO
TkauecTBa, paboTaBIIKe B IITYOOKUX MPSIIMITBHBIX KOJIOAIAX MOJMSIPHBIX IPY3, CTOJKHYJIMCh C aHOMa-
JIMel, KOTopasi He TOJJIaBajlach HU OTHOMY M3 M3BECTHBIX 3aKOHOB BOJHOBOW MHXeHepuu. ['0ToBbIe
TUIACTHI (POTOHHOTO TIOJIOTHA, CHSITBIE C TIPUEMHBIX CTOJIOB, BMECTO TIPUBBIYHOM TEKYUYEeCTH XPyCTallb-
HOW BOJIbl HAYAJI JEMOHCTPUPOBATh CTPAHHYIO, MyTaoIyio Bs3kocTh. Hutu Omera-Crektpa, ykpo-
IIEHHbIE KOJUICKTUBHBIM Pa3yMOM TKa4el, CJIOBHO HATHIKAJIMCh HA HEBUIMMBII BHYTPEHHUI Oapbep,
HEOXOTHO CIUIeTasiCh B eiuHbll becmoBHblii MoHommT. [lepiaMyTpoBbiii OJIECK TOTOBBIX W3JIENUA,
BEKaMM CJTYXXUBIIUN CUMBOJIOM COJIApIaHK-3CTeTUKU M-Pa, cTpeMUTeNIbHO TYCKHEN, OCTaBJIsis Ha
MOBEPXHOCTU MAaHTUH OJIEKJIbIE, TPS3HOBATO-CEpPhIe Pa3BOMIbI.

V3mMeHeHHsI KOCHYJIMCh He TOJIBKO CTPYKTYPbl HOBOW TIPSKU, HO U YK€ aKTUBUPOBAHHBIX OJie-
ssHUl, HocuMbIXx CumOuonTamu. Korga koopamHatopsl Beiciiero KoHceHcyca Hampapiisiid CBOM
MBICTIe(POPMBI B pacrpeIe/IMTENTbHBIE CETH TOPOJIOB, CKPBIThIE PYHHBIE BOJTHOBOJIBI BHYTPH UX CTPYSI-
IIIUXCS] MAHTH OOJTbINE HEe BCIIBIXMBAJIM POBHBIM, JIACKOBBIM aKBaMapUHOBBIM CBeTOM. BmecTto 3Toro
HEOHOBbIC KOHTYPbI HA BOPOTHUKAX M PyKaBaX MUCITYCKAJIM MPEPHIBUCTHIE, PBAHBIC UMITYJIbCHI, CJIOBHO
M30TOITHAs Jia3ypHas Jumda, IUPKYIMPYINas O KanuwuisspaM, BHE3aIHO PEBPaTUiIach B IycToe,
ocThiBaloIiee cycio. Opexa, ClpoeKTUPOBAHHAS KaK MeabHbI TAKTUUECKUI IIUT U PE30HATOP,
Havasia oOpemMeHsTh Tesa M-Pa, Tepsist ObUTYIO JIETKOCTh M 3aCTaBJISIS UX BHICOKHE M3SIIIIHBIC CUTYIThI
UCITBITHIBATh HEMTPUBBIYHYIO (DU3UUYECKYIO TSIKECTb.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

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

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