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Hatanna OcbMUHUHa
KBaHTOBass buomexaHuka tena. Meroauka
0300pOBJieHUS ONOPHO-ABUraTesibHOro
annapara 4yenoBeka. HacTtb i

-

W3 nepBoii 4yacTu KHUTH Bbl y3HAJIM, YTO TAKOE OMOIIOJIE U YaKpbl, a, NIABHOE, YTO 3TO BOBCE
HE 330TE€PUYECKUE TEPMUHBI, OIIUCHIBAIOIINE KAKHE-TO ITIOTYCTOPOHHUE ABJICHHUS, KaK JyMAatOT MHO-
THe, a BIOJIHE (PU3UUYECKUE, TOJBKO YCKOIb3AIOIIUE OT HAIIETO 3PEHHUs, MPUBBIKIIEMY K «ILJIOT-
HBIM» TTapaMeTpaM 3eMHOTO MUpPa. DTU BOJHOBBIC SBJICHHUS CTAJIM JOCTYIIHBI HaM, O1aroiapst TOMY,
YTO UX U3YUYCHHUEM 3aHsJIach TaKas HayKa, KaKk KBaHTOBas (pu3uKa. B mepBoii yacTu BB yKe 1Mo3Ha-
KOMUJIHCH C €€ OCHOBAMH, Ka3aJI0Ch OBl HEMPEOAOIMMBIMU «3araIkaMu U3MEepeHHs», Teopueii DBe-
peTTa, NoKa3aBIiel MEPBUYHOCTh CO3HAHMS Haa Marepueid. [la, COOCTBEHHO, ATOT NOCTYJAT U HE
TpeOyeT J0Ka3aTeIbCTB, HACTOIBKO BCE 0UEBUAHO. B3sTh, X015 Obl, padoty LIHC (ueHtpanbHoi
HepBHOU cuctemsl). [Ipexae ueM nogHATh pyKy, Bbl IOXKENAIN 3TO cienarb. [loBuHysch Bamemy
KEJTaHWI0, MO3T TIOCTall MH(OPMAIIMIO K MBIIIIAM Ballleil pyKH U OHA MOAHSIACh. 3HAYUT, IEPBUY-
HBIM OBIJIO Ballle JKeJIaHue, KOTOPOEe MaTepUaIM30BaIOCh U OCYIIECTBUIOCh. BOT Tak MblI 1 BIusieM
Ha OKpyXxaromuii Hac mup. U, masHoe, yTo Mbl MokeM BiusATh Ha Hero OCO3HAHHO! Bens, Bce
MBI BApUMCS B OJJHOM «CYyII€», OLIYTUTh BKYC KOTOPOI'O MOXHO TOJIBKO ITOJAHECS JIOKKY K CBOEMY
PTy. 3HAuUuUT, NPOU3BEAs HAJl COOOM yCHIINE U MPOSIBUB JKEJIaHHUE [T03HATh BKYC 3TOIO MUpA.

Bb1 y3Hanu npo ¢pakTanbHOCTh M MPUHIMIT OT3EPKaIMBAHUS, MPOSBUBIIUXCS Ha HAIIEM
nure u ene. Kak u Ha tene 3emun u Ha Bceit ConHedHo# cucteme. Bl y3Hanu mpo paboTy kadenen
MarHUTHOTO TOJIsI, 3AJI0KUBIINX 3aKOHBI IIMKJIMYHOCTH M CIIMPAJIbHBIE 3aKOHBI JIEHThl Mebuyca. U
BOT BCE€ ATH I1a3JIbl, JAHHBIE B IEPBOM KHUIE, OyIyT NOCTENEHHO COECAUHSITHCS B EUHYIO KAPTUHY
Mupo3ganus BO BTOPOH 4acCTH.
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CeTb NpPOCTpPaAHCTBA, B KOTOPOM Mbl OOMTaemM

[Tapagokc — 3TO KBAaHTOBBII CKa4Y0K, B PE3YJIbTaTe KOTOPOTO BHICBOOOKIACTCS SHEPTHS IS
POXKIICHHS HE TOJIBKO HOBOTO 3JIEMEHTA, HO B TIEPBYIO OYEPEb JUISi HOBOW MBICIIH, KOTOpast OyaeT
nuTarh 3TOT 3neMeHT. He Oyner [lapanokca — He Oyznet addexra npo3peHus.

HagepHoe, kaxiblii, KOTO KOT/Ia-TO TIOCEIATU MOI00HBIC «03apPEHUS», 3HACT, YTO OHU TPHU-
XONIAT HUOTKYZAA, Kak Obl U3 Apyroro Mupa. OHU BO3HHMKAIOT TOT/A, KOT/a MpeKpamiaeTcs co3Ha-
TeJIbHAs paboTa Ha/l MPOOIEMOU U OTKIIFOYAeTCsS BHUMAHUE.

T~

Omxpvimue, Oadce camoe Mmalenbkoe, — 6ce20a o3apeHue. Pesynomam
NpUXoOum u3eHe U MmaKk HeoHCUOAHHO, KAK eciu Obl KMo-mo NOOCKA3al e2o.
A. Dunwumerin

DTOT (PEHOMEH — «Ha T'PaHM CO3HAHUS — TOXKE CBS3aH C siBJieHneM [lapagokca — OTKpbITHEM
BOPOT B JIPyroe, KBAaHTOBOE U3MEPEHUE.

B cBete kBaHTOBOI Teopun Xbpio DBepeTTa J1I000i pe3ysbTaT 3KCIEPUMEHTOB MOXKHO CUU-
TaTh HEKOPPEKTHBIM M HEOCO3HAHHO MOITACOBAHHBIM HAMEPEHUEM IKCIIEPUMEHTATOPA, HAIICIIHB-
LIEr0 CBOE CO3HAHME Ha MOJIYUYEHHE OIPEEIIEHHOro UTora min g gexra.

B03M0OXXHO MOATOMY MCTHHHBIE OTKPBITHSI MPOUCXOAT CIIOHTAHHO, Onarojaps 03apeHuro
WJTU, Yallle BCEro, B pe3ybTare CIy4aiiHOTO CTEUEHUSI OOCTOSATEILCTB, HEPEIKO COITYTCTBYIOIINX
CEpBhE3HBIM M3BICKAHUSM B HAayKe: KTO-TO YTO-TO HE TyAa HAJIWI, MPOJIHI, 320611, CMeIIa, epe-
myTaia u T. 1.

[Tapagokc BO3ZHMKAET IIPH 3aBEPIICHUN CTAPOTO KU3HEHHOTO IMKJIA, 1aBasi ’KU3Hb HOBOMY,
MIPH TIEPEX0JIe OHOTO MPOCTPAHCTBA B JIPYTO€, C OJJHOTO YPOBHS Pa3BUTHS — Ha 00JIe€ BHICOKHIA.
Ouepennas criocoOHOCTH [lapamokca mposiBiIsieTCsl B IPaBUIILHOM BBIOODPE.

Hamomuto, 4T0, ciieqys KBaHTOBOM MEXaHWKE, MaTepUau3alvs MHpPA OCYIIECTBIISIECTCS
BBEIOOPOM «KaJpa» U OCTAHOBKOM HA HEM CO3HAHUSA (10 TEPMUHOJIOTHH DBEPETTA — PEAYKIIHECH ).
N xaxnapiii pa3z «Habmogarensy (T. €. KaKIbIi 4e0BeK, 00JICUeHHBIN CO3HAHUEM ) CTaBUTCSA TIEPe/T
BBEIOOPOM «CBOETO Kajipay U3 «O0ECKOHEUHOTO Psa KIIACCHUECKUX aJbTEPHATUBY», OOBIYHO BHIOH-
pasi HaMMEHEEe YHEPro3aTpaTHbIN.

B xBaHTOBOI (hr3MKe CIOBO «PEAYKITUS» PABHOZHAYHO TEPMHUHY «KOJUIAIC BOJIHOBOW (yHK-
UW», O3HAYAIONNHA MIHOBEHHOE M3MEHEHHE KBAHTOBOTO COCTOSIHHS (BOJTHOBOU (DYHKIIMU) OO0b-
eKkTa. DTOT MIPOLECC UIET OBICTPEE CKOPOCTU CBETA, MOITOMY CUUTAETCS, YTO OH HE MOXKET
SBIIATHCS PEaTbHBIM (PU3UYECKUM MPOIIECCOM U TTIOTOMY PaccMaTpUBaTh €TI0 HAJIO JIUIITh KaK MaTe-
Marudeckuii mpueM. Ha camom zerne Bce 6osee yem peanbHo. IMeHHO «0oiiee uem», eCliu CUUTAaTh,
YTO «PEeaqbHOCTh» — ATO JIULIb TO, YTO Mbl HPUGBIKIU CUUTATH PEATILHOCTBIO.

S yxe ynomuHana o6 uaee Pomxkepa [lenpoyza: «Bce agppexmovr mamepuanuzayuu ocy-
wecmenaomes 61a200aps. 2pasumayuOHHbIM NPOYECccam, NPOUCXOOAUWUM HA MUKDPOYPOBHe, U
9mom npoyecc A61aemcs QuU3ULecKol 0CHOB0U COZHAHULY.

U on abcomrotHO mpaB! bosee Toro, OH MpeIoKI FTeOMETPUI0 MaTPHUIIbI, BHYTPU KOTOPOM
MBI cyliecTByeM. Ee pa3BepTka ocHOBaHA Ha MPUHIUIIE «CAMOIOA00U», «30I0TOT0 CEYCHUS» U
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«30JI0TOTO TPEYTOJIbHUKAY», IPOTIOPLIMU KOTOPBIX JIEKAT B OCHOBE BCEX TAPMOHUYHBIX COOTHOIIIE-
HHI.

3anHTEPECOBABIIUCH B CBOE BpeMsi IpoliieMoii «3amorenus», P. [leapoy3 cran nmogOupars
TUTUTKA PA3TUIHON (POPMBI TaK, YTOOBI OHH JIOKHITICH O€3 3a30POB.

Puc. 1. I Itumxu

B utore Takux MaHMITYJISIIIANA OCTAIOCH TOIBKO JBE (DOPMBI, OTBEUAIOIIIE TIPUHIIHITY «30J10-
TOTO TPEYTOJIbHUKA» — POMOBI C yIiiamu 36 rpaaycoB U 144 rpamyca.

Puc. 2. MdeanvHoie pombbi

A Temnepp HaTSHUTE 3Ty POMOMKOBYIO TKaHb Ha cdepy, U Bbl YBUAUTE 3HAKOMYIO Kap-
TUHKY OOBIKHOBEHHOM MHTEp(epeHINH (IUpaKLInK), TOKa3aHHYIO Ha KAPTUHKAX OIBITA C ABYMS
LIETSIMU: PUCYHOK, TIOTy4aeMblii TIPU OTPaXEHUHU BOJIHBI, U OyZIeT Hallel CEeTKOM.
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Puc. 3. Uumepgepenyuornviii Puc. 4. Mnmeppepenyuonnviii
PUCYHOK 8 onbimax usuxos PUCYHOK Ha 800e¢

Ta >xe ceTka HaOpoIIeHa HA KaXI0T0 U3 Hac. Ee BUIHO Ha Haiel koxe (puc. 5) u gaxe Ha
«KOXKE€» BUPYCOB.

Puc. 5. Kowa wenosexa Puc. 6. Veenuuennoe uzobpaxerue supyca
blebbing enympu uenoseueckozo mena

Koxa HaTsiruBaeTcs Ha TEJIO TOUHO TaK )K€, KaK KOHCTPYKIIHSI COJIHEUHBIX OaTapei Ha KPBIITy
3TOro BOK3ana (puc. 7).



H. B. OcbmuHnHa. «KBaHTOBas GBromexaHuka Tena. Metoguka 0340pOBNEHNS ONOPHO-ABUraTeNbHOro anna-

paTa 4enoseka. Yactb I1»

Puc. 7. Boksan «Kunac-Kpocc» 8 Kamoene (/lonoon)
Ha conHedHblx bamapeax u pomoanemenmax

Sueitku [leapoy3a MOTYT OBITH JTHO00TO pazMepa — OT CaMbIX MHHUMAJIBHBIX 10 TPAHIN03-
HBIX, — IOTOMY YTO CaMbl€ MaJICHbKHE SYEHKHU OyIyT BIUCHIBATHCS B OOjee KPYIHbIE, COXpaHss

cBOIO (hopmy.

Kaxxnas ciupaip, 3aMbIKasich B «OyCHHKY» Ha caMoil ce0e, MPOoA0KaeTCs AalblIe, poKas
W3 3TOH TIOYKH HOBBIE TIOOETH HA HOBOM BHUTKE Pa3BUTHSI, CTAHOBSICH JINIIh ()PArMEHTOM OOIIeiH
cuctembl. ColTHEUHasi CUCTEMa, UMESI CBOIO CETh MPOCTPAHCTBA, B CBOIO OYEpPEb CTAHOBUTCS

OTJIeTIbHOM OyCHMHKOW Ha 00IIel TaIaKTHIeCKOU criupaiu BeeneHnHoil.

Bce mb1 006epHYTHI TO0OHON TTPOCTPAHCTBEHHO-BPEMEHHOW CETKOM, M CaMU K€ Ha HEH U

BHUCHM — TaKOM BOT KIIyOOK HUTOK.

VY4eHble, HaKOHEN-TO, caenanu Hactosmee horto JJHK (puc. 8). Ilpu ero yBenuueHnn oHU

CXEMaTUYHO MOJyYUIIH TaKyl0 KapTHHY.
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Puc. 9. Cemka-pabuua

[TocmotpuTe, pa3Be Bbl BUAUTE KaKylO-TO pasHuLly Mexay cnupainamu JITHK, nnerennem
OucepoM WM ceTKoi «padbuueit»? Eciau Ob1 He MOAMUCH 1O KAPTUHKAMH, BbI ObI UX MEPEyTaH.
Ecnu skcTpanonnpoBars 3TO Ha Y€I0BEYECKUE B3aUMOOTHOILIEHUS, TO Mbl YBUAHUM, YTO BCE
JIOJM, K KOTOPBIM y HAac BO3HMKAET YyBCTBO CHMIIATHH, HAXOIATCS HAa OIHOW OMOpE30HAHCHOM
CIMpajy, Kak Obl 1ajJeKO B IPOCTPAHCTBO OHA HU MpocTUpaiack. Beap B 1000M ciiydae oHa CBO-
payrBaeTcs B TOUKY, a 3HAUUT, BCE 3TH JIIOAHM — psiioM ¢ Hamu. Hamono6ue cetn «OqHOKIAaCCHU-
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KOBY»: BBl C HUMH PSIJIOM, U B TO K€ BpEMs pa3eiieHbI ThICSIYaMU KHJIOMETPOB, H TOJILKO BCEMHP-
Has naytuHa VHTepHeTa MOoAIep)KUBACT 3Ty CBA3b. Takas ke «MayTHHA» TaJaKTHIeCKUX CBSI3eH
IIPOHU3BIBACT Beenennyto.

3TO MOKHO YBUJETh Ha CTPOSHHH MOJIEKYJIbI BOJIBI: YUCHBIE CUUTAIOT, YTO B OKEAHE BCETO
OJTHAa MOJICKYJIa BOJBI.

OmoenvHovie monexynvt H,O 6 600e okaszviearomes C653aHHLIMU 8 €OUHYIO CHAOUIHYIO NPO-
CMPAHCMBEHHYIO CeMK) — 8 OOHY SUSAHMCKYIO MOLEKYTY.

[Tpuuem 3Ta eMMHCTBEHHAS MOJICKYJIa HE TOJILKO CBSI3bIBACT BOJY OKE€aHa — OHA COCTUHSICT U
BCIO MEXKKJICTOYHYIO BOJY Hallero opranu3ma. [loaTomy Hale Tesio MOXXHO Ha3BaTh «OyCHHKONY,
3aIyTaBIICHCS B CETH TayyKa.

SIpko IeMOHCTUPYET 3TO KeHcKass X-xpomocoma. OHa UMEET BT YEIOBEKa, PACKHHYBIIIETO
PYKH.

MBI pacrsThl Ha «IAyTHHE» MPOCTPAHCTBA, CKpeIuisis OycHHKOM Tena cetky [leHpoysa, a
HAIlIM PYKH U HOTH SIBJISIFOTCS TIPOJIOJDKEHUEM KOH(MUTYPALMU CETKH.

DTO HaXOXKJICHUE Ha CETKE MPOCTPAHCTBA, KaK BCET/Ia, MMEET JABE CTOPOHBI Menanu. C OHOM
CTOPOHBI, MBI BUCHM Ha HEH, KaK KyKJIbI-MapHOHETKH, KOTOPHIMU KTO-TO YIPAaBJISIET, JAepras 3a
HUTOUKH. C Ipyroit — Mbl CaMU MOXKEM YIPABIISATh CBOUM «IIOJIETOM», KaK MapalltoTHCT, MAHUITY-
JMPYS CTPOTIAMHU TSI TPU3EMIICHHS B HYXKHYIO TOUKY.

B nepekpectuu ceTku Hallle TeJI0 CKPYYSHO OyCUHKOM, a PACTSIHYThIC PYKH U HOTH JISPIKATCSI
3a CeTKy nmpocTtpaHcTBa. [IpecTaBuTh 3T0 MOKHO Ha TIpUMeEpe OOBIKHOBEHHOH JIEpEeBSHHON KYKJIbI,
y KOTOpPOI BUHTHKAMHU CKPEIUICHBI BCE CYCTaBBbI.

Harme teno nogunnsiercs paboTe 3IeKTPOMarHUTHOTO OallaHca B BUAE CIIUPATIbHBIX JTMHUM,
3aKpY4YMBaE€MbIX IOTOKaMU 3HEPIUH, TUPUKEPOM KOTOPBIX BbICTyMaeT Bpemsi. Korna y opranusma
€CTh UMMYHHUTET (2JIEKTPOMAarHUTHBIE CUJIBI), OH BBIKpyUHBaeTcs u3 myT BpemeHu. Koraa nedop-
MaIysl CTAaHOBUTCSI XPOHHUECKOM, OHU OTIEYaThIBAIOTCS Ha TeJie Pa3IMYHbIMU PUTypaMu (BOCh-
MEpKaMH, CKPUIHUYHBIMH KIFOYaMH), U B TOM YHCIIE MPSIMBIMH JHHHUSIMH, B BUJI€ IEPEKPECTHBIX
X- 1 Z-00pa3ubIx Aedopmanuii, AeMOHCTPUPYIOIIUX BIACTh BPEMEHHU.

N nama 3emist Toxke 00epHYTa TaKOW CETKOM. AMEpUKaHCKHE YUCHbIC-T€0IOTH OKPECTHIIN
3Ty MOJeNb TEPMHHOM «PYyCCKas CeTKa», MOCKOIbKY OHa Oblia pazpaboTaHa WHKeHepamMu B.
MakapoeiM, B. Mopo3oseiM 1 H. T oHuapoBbIM.

CornacHo ux ukocasapo-noaekasgpuyeckoit Teopun (MJC3), B 3eMHOI1 kope Kak ObI IIpo-
CTYMAIOT MPOEKLUHU BIIMCAHHBIX B 36MHOM I11ap MPAaBUIbHBIX MHOIOIPAHHUKOB: UKOCA3/Ipa U 10/e-
Kasjpa.

11



H. B. OcbmuHnHa. «KBaHTOBas GBromexaHuka Tena. Metoguka 0340pOBNEHNS ONOPHO-ABUraTeNbHOro anna-
paTa 4enoseka. Yactb I1»

Puc. 10. Mkocasdpo-
d00exaaoposast
cmpykmypa 3emau

Ha IMMPAKTHUKE 3Ta TCOPUA AACT BOSMOKHOCTb MPCACKA3bIBATb MCCTOHAXOKACHHUC ITOJIC3HBIX
HCKOITaeMbIX (He()TH, alMa30B) M I'eOMATOTCHHBIX 30H. ECIM MpUCMOTPEThCS, TO H B OTUX KOH-
Typax, HAaHECEeHHBIX Ha 3eMJII0, Mbl YBUAUM POMOOBHIHYIO ceTKy. Kak s yxe mucana Beime, A.
CannepceH Ha 3TOM pOMOOBHIHOM CETKE yKa3all pacIoyioKeHHE Ha 3emiie Te0NnaTOreHHbIX 30H —
BOPOHOK, THTa bepmyckoro TpeyroisHuka, «Mops apsiBoiiay u T. A. [Ipruem o0Oe maroreHHBIC
30HBI HAXOAATCA MPSAMO HAIIPOTUB APYT APYyTa, TOIBKO HA pa3HbIX cTopoHax CeBepHOro noiyuia-
pusi. CanziepceH ykas3ai ISITh MMap MOAOOHBIX PallOHOB: IMATH 30H W3 TAKWX Map MPUXOTUTCS HA
Cesepnoe nonymapue u matb — Ha FOxHoe (¢ y4eToM TOTo, UTO CEBEPHOE MOJTyIIapUe HECKOIBKO
CABUHYTO OTHOCHTEIHHO FOKHOTO0). DTH 3araJiouHble MOPCKUE «POMOBI» BCETIa pacrionararTcs
B TCX MCCTaXx, /1€ XOJOAHBIC MOPCKHUE TCYCHUA BCTPCUAOTCA C TCIIJIIBIMU.

Puc. 11. Pombut na enobyce Puc. 12. Cemxa Candepcetia

BcnomuauTe maBHBIA NPUHLUI IPUPOABI, TaK HA3bIBAEMbIH IPUHLUI OEpPEKIMBOCTH, WIN
«3aKOH SKOHOMHUMY, OTPAXKAIOLINI HAMMEHBIIYIO SHEPro3aTpaTHOCTh: JII000H phIOaK MOITBEPAMT,
YTO CILIECTH «POMOOBHIHYIO» CETKY FOpa3/Io MPOIIIe, YeM JH00YI0 Ipyryio KoH(puUrypauuto. A 3Ha-
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YHT, HAaIll ceTYaThlii poMOuK [leHpoy3a U eCTb TOT 3JI€MEHT, KOTOPBIN BITUCHIBAETCS B IEPBHYHYIO
coepy. [lpupona Bcerna nelcTByeT MaKCUMaIbHO SKOHOMHO.

B namem mupe Kaxapiii OOBEKT U caM 00EPHYT TaKOH CETKOM, U HAXOAUTCS B IIEHTPE «CEeT-
4aToi» cuctembl kKoopauHar. Kaxaplii U3 HaC UMEET ONPEACIICHHbIN IHaMETP CBOErO CETYATOTrO
«OnonosH» U mapaMeTpsl €ro AYEEK, Yepe3 KOTOPbIE IPOXOAUT dHEPrus TeMHOM Matepuu. X coot-
HOILICHHWE U OIIPENEIUT CPOK KU3HU UHAUBUIYYMA.

&

CES

OnbIT N2 1. MbicneceTu

Kax oxazanoco, omoecname 0odcoesoe obnako 6oece ne npeocmasisiem
mpyoa. [1agnoe, Hacmpoumsvcsa Ha €20 2NeKMPOMASHUMHBLU 2PO3080U PPOHM U
ommonkHymeo e2o0. Peakyus e 3ameonum ckazamvCs: myua yXooum HemeoneHHo,
Hebo 2071ybeem Ha 21A34aX.

bonee opueunanvuuiii henomern — smo 10615 pviowvl. Mot myossc doneoe epems
paboman 8 pvlbON0BEYKOM KOAX03€, XOOUN HA MAleHbKux cyoax no barmuxe.
Ilonamno, umo ezo 3apniama HAnNPAMYIO 3a8uceia om KOIuyecmea NOUMaHHOU
um puidwvl. He nommio yoice, ¢ weco npuuiia mMHe 6 20108y MblClb HOMOUYb CEOEMY
MYIHCY 8 pblOAIKe, HO 0OHANHCObL, 20e-Mo Yaca 8 2 HouU, 3a0Pasuiuct No0 00esLl0,
A npeocmasuia, 4mo OKyHarCh 8 «NyYUHy MOPCKYIO», JIO8III0 MAM PblOY U 20HIO
ee K CYOHYy mydxca. Dmo Obllo HACMONLKO A6CMBEHHO, 4MO y MeHsl He Obllo
COMHEHULL 8 peanbHoCmu npoucxoosaueo. Yyoa s coenamo He Mo2na: eciu KOCAKA
mpecku He ObL10 — e20 u He 6vL1o. Ilnasaio no mopio, pazoguearo 800y pyKamu,
uwy pvloKy, a moavko omoenbHbvle 0codu nonadaromces — Hem Kocska. Ho eciu
VIIC BUIICY KOCSK, X8AMAID €20 8 C80I0 MbICIEHHYI0 «ABOCLKY» U MAWy K CYOHY
myaica. Cmex cmexom, HO He ObLIO cyuas, umoobwl 1 owubnacs. Ecau «npuenanay
KOCSIK — MYHC npuxooum c nianom. He nawina pviby — u mysc nuue2o He nOUMall.
Cmanu oymams, mModicem, s «BUANCY» Yoice No paxkmy noumanHou um pwviowvi? Ho
mo2oa nouemy e2o cuacmiusyukom cuumaiom, 3aeuoyrom? Beov ecezoa noeam
napamu — 8mopoe cyoHo noocmpaxogvleaem xkonnezy. Ha 0ea manenvkux cyoua,
pyibauawux psoom, 6ce20d U BblI0IEHHOU pblObl Obleaem NPUMEPHO NOPOGHY.
A mym e6cs pviba — nuwb 00HOMY «cuacmausyy». My mens yice u kapmoti
71084 cHAOOU, u payueti (MOOUTbHUKOS Jice mo2oa He 6bL1o). Ho kak-mo y mens
He NonyyYanoch no Kapme pamodkou 600ume. A 6om no Houam 6 Mope niasamo
— 2mo OvlLno KAaccHo. Kak-mo «nivl8yy u 8UdHCy mpecKy 02POMHbIX HeDbleAIbIX
pasmepos. Kocsak nebonvwioli, Ho kadxcoas pvlouna 6orvuie mempa, npUMepHo
— 1,20 (maxkoii mpecku npocmo He Ovieaem, 00blUHO ee OUHA He Npesbluiaem
70 cm). Tlpuenana xocsax k cyony mysca. Ha crneoyrowee ympo 360num 6 06epb
sepHyswuticss ¢ pvioanku mydxc. OmKpwvleaw — cmoum ¢ maxou 3a2a00yHolU
VILIOKOU, NpAM cusem, a Ha Juye HANUCAHO, YMO YXHC menepb-mo s MOYHO He
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002a0ar0ch, KAKy1o OH pblOy NouMal. A s npsamo 6 npoeme 6Xx00HOU 08epu paszsenda
PYKU Ha 8Cio wupuny npoema u 2oeopio: «Bo!» C mex nop nem 25 npowno, a
00 CUX NOP BCROMUHAIO IUYO MYHCA: BMeCme CMeeMCs HA0 meM, KaK 2nd3d e2o
OKpY2IUIUCh U YIblOKa cnoazia ¢ auyd. Bedov na camom Oene okazanocs, umo
HUKMO U3 KOJIXO3HUKOG 3a 8CIO CBOK0 HCU3Hb He GUOET MPECKU MAKUX 2POMAOHBIX
pazmepos — Hu 8 0OUH AUk He nomeuanaco. CMewHo.

Bot TakuM ke KOHHYECKHUM TPaJOM 51 MBICIICHHO JIOBWJIA PBIOY MYXKY WJIM OTTOHSUIA ITHK-
noubl. OOBIKHOBEHHBIN PparmeHT pomOuka [lenpoysa.

T
f! A

e N P T e N N

Puc. 13. Jloens pvibv mpanom

B Takux ke SHepreTHUeCcKuX «aBOChKaxXy JIEKAT U HAIIM OPTaHBbl.

[Tpu moBye peIOBI TPaIOM PHIOAKH 3aMETHIIH, YTO €CITH CYIHO TAIIIHUT ITyCTYIO CETKY-TpaJ 3a
co00il, CKOPOCTh CyJHA OT 3TOTO MPAKTUYECKH HE MeHseTcs. J[pyroe Aeno, eciu MbITaThCs «TOJ-
KaTb» TOT K€ MyCTOU TpaJl enepedu xopadis. Takoe BrieUyaTieHne, YTO OH Cpa3y CTAaHOBUTCS MHO-
TOTOHHBIM KaMHEM, KOTOPBIH OIIyTUMO CTOIIOPHT ABMXKeHHUE cyaHa. Kazanock Obl, kKakas pa3HHMIIA,
YTO TpaJl, MPUKPEIJICHHBIN 32 CYTHOM, YTO BBICTABJIEHHBIN BIEpel — 00a OHU JOHKHBI TTPOSIBIIATH
ce0s1 OMMHAKOBO: M B TOM M B IPYTOM CJIy4dae Tpajl — 3TO CETKa, KOTOpasi HaIlOJIHSIETCS BOJOM, KOTO-
past ToJKHA BBITEKATh U3 sSTYEEK Tpaja, He 3aePIKUBAsICh.

[ToHsATHO, YTO CYIHO HJIET HAa CKOPOCTH M BOJA 332 €r0 KOPMOM CBOMM MOTOKOM ITPOIYBAaeT
STYEHKH, BHITAIKUBAS «IJICHKY», CO3IaHHYIO CHJIaMU TTOBEPXHOCTHOTO HATSHKEHUS. A KOTJa Tpas
TOJIKAETCSI TIEPE]T CYAHOM, B €T0 ITyCThIX TYEHKaX 3aCTPEBACT 3Ta MHHYC-IHEPTUS I10 TOMY K€ TIPHH-
LIMITY, KaK BOJIA B sIMEMKaX CHUTA.

TouHO Tak ke TaIUT CBOM XBOCT KOMETa — HE T03a/1H, 32 CO00M, a BIiepean ce0st — 3TO Mpo-
HCXOJIUT W3-3a TAJIAKTHYECKUX BETPOB, CYBAIOIIUX «XBOCT» KOMEThI. Ecii ObI XBOCT OBLI C3a/1H,
M3 3TOTO «TPAJOBOTO MEIIKA» BBIIYBAJIUCh ObI BCE MPOTPAMMBI U BUPYCHI (MCTIOTHUTEIN ITHX
porpamm).

3HAYUT, CETKA CO CBOUM BOJTHOBBIM JBOTHUKOM BECHUT OOJIBIIIE, YEM CETKA, U3 KOTOPOH BBITY-
BaeTcs ee (paHTOM MpH TATE Tpasia 3a CyaHOM. M 3HAUWT, SHEPTHUsl BCE-TaKU YTO-TO BECUT M CIIO-
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coOHa yAepKHUBaTh SUEUCTYIO0 TKaHb MPOCTpaHcTBa. M TO, YTO Mbl HE BUAMM, OKA3bIBAETCS, TOXKE
MOKET MMETh CBOH BeC M 00beM. M Ha3BaTh 3TO «HEYTOY», «3aCTPEBAIOIIEE» B STUCHKAX, MOXKHO
MHHYC-3HEPTUEH.

Ee nenensimee npIxanue s OLyTHIIA B TOT MOMEHT, Korna ynerana mos cimpais JJHK — Kyn-
nanuau. U ecnm, He 10X0/1s MoJIara 1o Mpa4Horo (puHaia, CIupaiyd CHOBA MOTYYaroT KBAHT DHEP-
THH, )KU3Hb [IPOAOIDKAETCSA. A eclii HeT, ayla «omieraeT». Kak mokaspiBaloT UCClI€0BaHUS JOK-
topa Mak Jlyraina, gyiia Toxxe uMeeT Bec — oT 12 10 45 rpamMmoB.

OHeprus JoHKHA TPOXOIUTh YePE3 HaC HACKBO3b, BE€Ib Mbl Ipo3pauHbl. M nmokazarenem Toro,
YTO OHA 3aCTPEBACT B pallOHE IPyI0OPIONTHON quadparMbl, SBISETCS BBIMYKIOCTh 3TOH 30HBL U
MBI B 3TOM CITy4dae XO/IUM TaK, Kak Oy/ITo ToIKaeM repes co00i MoHBIN TPaj ¢ 3acTpsBIIEH BHYTPH
MUHYC-3HEprueH, Kak Kyp/ok ¢ cainoM. CoOCTBEHHO, TaK BCErJa U BBIIISIUT CIIa3M COJTHEYHOTO
CIUIETCHUS.

UYepHast IpIpa TOKE aKTHBHO TIOJIB3YETCSl «TPAaBUTAIIMOHHOMN CETKOW», 3aTsIruBas B ceds Bce,
YTO €1 IOJIBEPHETCA.

Puc. 14. Yeprasa dvipa zomosumcs noziomums
2a3oseoe obnaxo

DHEpPreTU4ecKol CEeTKONH MOXHO MOWMaTh BCE, YTO YTOJHO, B TOM YMCJIE U YEIOBEUECKUE

JIYIIA.

Bo3MmoxHO, TOTOMY XPHCTOC M Ha3bIBAJICS «PHIOAKOM» U CUMBOJIOM ero Oblia peida. B mepe-
BOJIe ¢ JpeBHerpeyeckoro s3bika Mucyc Xpucroc CeiH boxunii Criacurens — 310 ab0peBHuaTypa
CJIOBa «pbI0ay.

-~
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Xpucmoc  nazvligaem — anocmonog,  OblGWUX — pbIOAKOS,  «OBYAMU
yenosexosy (M 4:19; Mx 1:17), a Llapcmsue Hebecrnoe — «He8000M, 3aKUHYMbIM
8 MOpe U 3aX8amueuum pwvlo 8csaxkoz2o pooay (Mg 13:47).

«O kpewenuuy (1.1). http://www.foma.ru/article/index.php ?news=7216

[To3TOMy reHHaIbHOCTh — CPOJHU UCKYCCTBY PbIOOIOBa. Kask/Iblii MOTEHIIMAIBEHO CIIOCO0CH
JIOBUTH PBIOY, HO HE Y KaKJ0ro nonydaercs. CaMo IpOCTPaHCTBO — 3TO AIEKTPOMArHUTHAs CETKa
uHTepdepeHn. 1 moroMy €10 MOXXHO JJOBUTh BCE€, UTO YTOIHO: UAEH, TYIIH, JOKIH U LIUKIIOHBI.

Xpomocepa ConHila — 3TO TOXKE CETKa, OKpy)Kawomas sueiiku cyneprpanyiasaun. OHa
MIOKPBIBAET BCIO €T0 IOBEPXHOCTh. DTO HEKasl CTPYKTypa U3 KOHBEKTHUBHBIX SYEEK C pasMepaMu
npubnuzutensHo 30 000 kM B onepeunuke. Ha rpanuiie 3Tux cyneprpaHy’l HAXOASTCs TaK Ha3bl-
BaeMbI€ CIUKYJbl — TOpsYMe YHEPreTHUECKUE BBIOPOCHI, TOCTOSHHO MPOUCXOASIINE B BEpXHEH
rpanuie xpomochepsl. OHM 4eTko 00pHCOBBIBAIOT ceTKy ConHIIa.

Cam nporiecc 00pa3oBaHUs 3TUX AYEEK OOBACHIETCA SBJICHUEM KOHBEKIUH — MEPEHOCOM
TEIUIOTHI, MacChl WM AJIEKTPUUECKUX 3apsA0B JIBUKYIIEINCS Cpeno.

[Ipu ompeneneHHbIX YCIOBHUIX 3TOT MpPOIECC MEepEeMENINBaHUs CIIOCOOCH CO31aBaTh Ipa-
BUJIBHYIO STYEUCTYIO PEIIETKY OIPEEICHHBIX Pa3MEPOB.

Takoii ecTecTBEHHON KOHBEKIIMHU 00s13aHBI M TIOsIBJIEHUE IpaHyl Ha CoJHIIe, U MHOTHE aTMO-
cdepHbIe SBJICHUS, B TOM YKCiIe 00pa3oBaHue 00JIAKOB U IBUKEHNUE TEKTOHUYECKHUX TUTUT.

Bces aTa KOHBEKLIMS IPOUCXOINUT B «cuTe» poMOuKoB Ilenpoysa, mpocaunBasich U BHIOPACHI-
BasICh CITUKYJIAMU Yepe3 OTBEPCTUS (POTOHHOM TKAHH «CHUTa.

Bxons B «munaneHTy» COoTHEYHON CUCTEMBI, 3Ta HHTep(EPEHIIMOHHAs CeTKa HAYMHAET U3BU-
BaTbCsl, KaK 3MEHKa, U, CIIeAys YKa3aHUSAM KOCMUUYECKON «IIPOTrPaMMBbI», IPEBPAIATLCS B CIUPAIIb
conneunoi JIHK. Benb crimpanu —3T0 KOHTYpBI BOJIHOBOTO sIi11a, CHMBOJIA XKU3HU, IporpaMmma asis
Ppa3BUTHS KOTOPOU NPSYETCS B KPUCTAINIMYECKOM SILIUKE, KaK MpsiTaiach xku3Hb Kames becemept-
Horo. [ToaTomy cBsI3b criMpaseii ¢ KpucTaiaMu Hen30exkHa, Kak cBsi3b 3emuin 1 ConHia. ToyHo Tak
K€ OTIEeYaThIBAIOTCS KPUCTAILIBI B CIHPAIAX, 3aJaHHBIX THOKMMHU BO3MOXKHOCTSIMH ceTKH [leHpo-
y3a, Ha HallleM TeJle.

[Tpuyem, TOBTOPIOCH, 3TO OYAYT HE MPOCTO CIIUPAIIH U3 JICHTOUYEK — BHYTPH HUX, KaK B MOJI-
HOLIEHHBIX aM(opax, HAXOIAUTCS IHEPTETHUECKOE COoAepKaHue, 3ajaromee ux Gopmy. M nMeHHO
B HUX JIEBUTHPYET KPUCTAILI, KOTOPBIN M 33J]a€T «IIPOrpaMMy». DTU KPUCTAJIIBI B chepe XOPOILIOo
IIPOCMAaTPHUBAIOTCSI HA IPUMEPE KOHCTPYKLMU aKypHOTO IIApHKa, CIOKEHHOTO M3 ManupOCHOU
Oymaru.
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Puc. 15. Packpoisatouiuiics anypHuiii tapux

Tot xe kpucrtam B cepe MOKHO YBUIETh B pOMOUKE IIeJIEBUIHBIX IJ1a3 CeMeicTBa Kollla-
YbUX — T€X UX MOABHUIOB, KOTOPHIE OXOTATCS B HOUHOE BPEMSI.

Puc. 16. Kowauvu
3paqku

VYueHbIe T0Ka3aJIH, YTO KPYIIIbIH 3pavoK «THEBHBIX)» KOIIICK, KaK Obl HU CY)KaJICs OT CBETa U
HU OTKPBIBAJICSI IIIUPOKO B TEMHOTE, — B JIIOOOM CJy4ae sIBJISICTCS TOpa3/io XyIIIUM pabouyuM Mexa-
HU3MOM B IIJIaHE PETYTMPOBAHUS MIOCTYIUICHHUS B 3pa4OK KOJIMYEeCTBa (DOTOHOB CBETA, YEM MPOCTOM
POMOWK, KOTOPBIi, Cy)KasiCh, PEBPAIIIACTCS B TOHYAMIITYIO HUTh, & PACIIUPSSACH, IPUOOPETaeT BU/I
ctepsl.

Kcraru, ToT U3BeCTHBIN (DAKT, UTO KOIIKH JHOOAT «JICUUTHY» OOJBHBIC MECTA, OOBICHICTCS
CYIIICCTBOBAHHEM BCE TOM e DIICKTPUICCKON MATPHIIBI.

Oxa3anock, 4To MPUYUHONH POMOOBUIHON (HOPMBI 3pauKa «HOYHBIX OXOTHHUID) CTAHOBUTCS
JIOTIOJTHUTEIbHAS JIMH3a, KOTOPOW CHAOKEHBI MX TJ1a3a: CBOUM JIUIIHUM 3¢pKAJIOM OHA TOICPIKH-
BaeT Iia3a KOIIaYbUX B pOMOOBUIHOMN (opme. COOTBETCTBEHHO, IPU ATOM BHIUMBIA UMH MUP
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NEePEBOPAYNBACTCS, CHOBA CTAHOBSICh «C TOJIOBBI HA HOTHW». JTO 3HAYMUT, YTO KOIIKH BUISIT MHUP HE
BBEpX HOTaMH, KaK MbI, U BOBCE HE TOT MHP, YTO MbI «pacKpacuyin» moj cels, a, CKOpee BCEero,
MEPBUYHBIA KBAHTOBBIW, B BUJI€ TOJIOTPAMMHOM Marpuilbl. [103TOMY UX M CUHMTAIOT CYyIIECTBAMH
u3 antumupa. M, ckopee Bcero, MMEHHO MOTOMY UX HE YNOMSIHYJIW HU B bubmuu, Hu B Mudax
Hpesneit [ penyn.

Tak 9TO KOIIKH JIe4aT CBOMX X035€B HE U3 JIFOOBY WIJIH COTYBCTBHS, a TIOTOMY, YTO HAIII TUTFOC
SIBIISICTCS JUISI HOX MHHYCOM, U HAOOOPOT: OHU IPEIOTCS HA «TPEIIKEY U3ITydeHUH 00JIe3HH, OHH ITPO-
CTO KUBYT Ha IEPBUYHOM dHEpTUH. U BCe 3TO 00BACHAETCS UL CTpOCHUEM UX 3peHus. [loromy
YTO 3pEHUE — ITO YAUBUTEIHHBIN (PEHOMEH, ISl OTIUCAHMS KOTOPOTO HE XBATUT €0 KHUTH.

[Tono6HO pOMOOBUIHOMY 3payKy KOIIKH, TaK € MOTYT CYXaTbCS U PACHIMPSATHCS Tapa-
METPBI SIMEUKH CBETOBOW TKAaHU, H3MCHSISI CBOIO (hopMy.

TouHO Tak xe MeHsieTcsl cBeTOBOM poMOuK Ilenpoy3a. 1o uMeeT OTHOIIEHHE K €ro pa3Me-
pam (TTOCKOJIBKY OH HATSHYT Ha AMAMETPBI Pa3HBIX «Cc(ep TATOTSHUSN») H K €ro THOKOCTH — BO3-
MOYKHOCTH (POPMBI TTOJICTPANBATHLCS O] peaTbHBINA MUP. UTO BaXKHO U ITPH «CTHIKOBKE» «3(UPHOTO
nra0IoHa» ¢ «I(PUPHBIM OHOTIONEMY, U K TICHXOJIOTHYECKON «CTHIKOBKE» Pa3HBIX TOJIOB, U K CBO-
001 Halero Bojen3bsiBieHus. [loToMy 4TO €CTh «IporpaMMay U OJHOBPEMEHHO — CBOOOIA BOJIH.
[ToaTomy He cTouT BcTaBarh Ha no3unuH (aranu3ma. Bce — B Halrel Bojie HACTOJIBKO, HACKOIBKO
MO3BOJISIET TJIACTUYHOCTD HAIIEH MaTPHUIIBL: Y OAHOTO OHa Oosiee TuOKasi, y Apyroro — menee. OquH
MOXKET JIaBHPOBATh, HPUCIOCAOINBATHCS K CHTYALIMH, MEHATh CBOIO Cyqb0y B GONBIINX mpejie-
Jax, a 'y Jpyroro Takux BO3MOXKHOCTEH MeHble. Kak yxke roBopuiioch, riOKOCTh COZHAHHS BCE-
IJIa HAXOJHUT OTPAKCHUE M B MBIIIEYHO-(aCIIUAITBHON THOKOCTH — 3TO U €CTh MPEIe OTKIOHCHUS
«aBTOIUJIOTAY.

Ecnun mocMoTpeTh Ha 3TH paspenieHHbIe TPUPOAOH BO3MOXKHOCTH, TO OHU JIOCTATOYHO
BEJIMKU: 0a30BBIN pazmep pomOukoB [1eHpoy3a criocodeH konedarses B 36 TpayCcoB — OT y3eHBKOU
BEPTHUKAILHOU MIENH 710 CHEepHl.

OcTeormnaramMu IaBHO YK€ MOMEYCHBI POMOOBHIHBIC KOHTYPHI Ha TEJIC YeIOBEKa.

Bce nanbonee BaxHbI€ OPTaHbl WM CTPYKTYPHI B OPraHU3ME UMEIOT B JIByXMEPHOM MTPOECK-
IUU pOMOOBUIHYIO WM TPEYTONIbHYIO (hopMy. K mpumepy, 1Ba TpeyroabHUKA MPOMEKHOCTH.
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Movenonoeo#
TPEYTONBHUK

0
|

JanHenpoxogHoi
TPEYrONbHWUH

Puc. 17. Pombosudno-mpeyzonvHoie cmpyKmypol

Ecnu mocMoTpeTs Ha KOCTHYIO CTPYKTYpY Ta3a CHU3Y, MOKHO YBUJIETh YETHIPE BBICTYIIAIO-
LIUX YaCTH: JOOOK, KOITYUK U JIBa CENATIUIIHbBIX Oyrpa. BMmecTe oHM COCTaBIIAIOT YEThIpE yIIia Mpo-
MEXHOCTH, KaK MOJIaraloT MEAUKH, «MMEIoLIel popMy OpuiinaHTay.

Puc. 18. TpeyzonvrHas Puc. 19. PombosudHas
cmpykmypa cmpykmypa

[Iepennsass IpOMEXHOCTh COOTBETCTBYET IEPEAHEMY TPEYTOJIbHUKY, KOTOPBIM BKIIOYAET
B ce0si MOYEIOJIOBOE MPOCTPAHCTBO. B 3T0i 00MacTH pacrooKEeHbl OTBEPCTHS BIIATalUINa H
ypeTphl. 3aaHSI IPOMEKHOCTh COOTBETCTBYET 3aJJHEMY TPEYTOIBHUKY, KOTOPBI BKIIIOUAET B CeOst
peKTaIbHOE MPOCTPAHCTBO. 37IECH PACIIONIOKEHO BBIXOJJHOE OTBEPCTHE aHYyCA.

Jla u caMo BIIaraJimIie B MepBYIO ouepe.lb MPECTaBIsIeT CO00 poMO.
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Puc. 20. Pomé6
8/1A2a/1UULA

BepxHaa Touka 1 BepxHan
NOAR3A0UWHOTO ' 3a0HAA
rpebHA iy nogesfoLwHan
. 0CTh MpoekumA
LLepoxoeaTaa - BepXHeH
TUHKUA ¥ 4 anepTypsl
Bepxiian —— manoro
nepenHAs : Taaa
nogBafowWwHan |
0CTh -

TNoBxoBbin Byropok
YRR MNpoexumA MNpoexuma
NAOCKECTH NNOCKOCTH
YPOTEHMTENLHOTD aHansHoro
TpeyronsHMKa TpeyronbHuKa
Puc. 21. Pombosas cmpykmypa Puc. 22. Pombosas cmpykmypa
8 mase HeeHULUHbL 8 mMase MyM¥HUHbl

Camplii KpyTIHBIA pOJHUYOK — OOJIBIION — U3 MATH, UMEIOLIUXCS Y HOBOPOXKIEHHOT'O, BBIIIS-
JUT Ha MaKylIlIKe yeperna Kak sMKa poMOOBUIHOM (hOPMEI.
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Puc. 23. boavuoti
POOHUYUOK

A BHM3Y 4epena HaXOAWUTCS THO YETBEPTOTo XKETylo4yKa, KOTOPBIi SBIsIeTCs 00Mmei momo-
CTBIO JIUIsl BCEX OTAEIIOB 3a1HeTr0 Mo3ra. OH Toke nMeeT popmy pomOa, Kak ObI BIABICHHOTO B 3a/1-
HIOIO IOBEPXHOCTh Mo3ra. [ToaTomy 1 Ha3biBaeTcss poMOOBHUIHOM IMKOM. OT/I€) TOJIOBHOTO MO3Ta,
Pa3BUBAIOIINICS U3 CIIMHHOTO, TOKE HOCUT Ha3BaHWE POMOOBHTHOTO.

Ha npumepe «BuTpyBraHCKOTro 4enoBeka», HapucoBaHHOro JIeoHapao na BuHum npumepHO
B 1490-1492 romax, HETPyAHO MPEACTABUTH, KAKMM 00pa3oM chopMupoBaHO MHOTOOOpa3ne Bcex
KJIETOK Ha FOJIOTPaMMHOM OCHOBE.

[Iponopunu « BUTpyBHaHCKOT0 4€I0BEKA» YAaCTO Ha3bIBAIOT KAHOHUYECKUMHU, CIIETYIOIUMU
MIPaBUIIY «30JI0TOTO CEUEHUS.

Ecnu nocmoTtpeTs Ha yrout, KOTOpsIi onyuuics y Jleonapo n1a Bunum, To OH COOTBETCTBYET
pombam mo3anku [lerapoy3a — 36 rpaaycos.
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Puc. 24. [Iponopuuu uenosexa. Bumpysuanckuii venosex

[Ipu 5TOM MBI MOKEM MMOMEIIATh ATOT POMOMK B CaMble pa3InYHbIe TOUYKU HA TeJle U JIULE
«BuTpyBHaHCKOTO 4€I0BEKa» C 3TAJIOHHBIMU MPOIOPLIUSIMH.

22



H. B. OcbmuHnHa. «KBaHTOBas GBromexaHuka Tena. Metoguka 0340pOBNEHNS ONOPHO-ABUraTeNbHOro anna-
paTa 4enoseka. Yactb I1»

Puc. 25.
['eomemputeckas
Mampuua auua

Coraure MHOTO pa3 JUCT ¢ « BUTpyBHAaHCKUM 4eI0BEKOM» MOMOJaM — U [0 BEpTHUKAIH, U
10 TOPU30HTANIN OTHOCUTEIHLHO COTHEUHOTO CIUIETEHHUS — /IO IPEBPALICHHs] TUCTa B MUHUMAJIbHO
BO3MOXKHBIN pa3mep, CTPEMAIIUICS K TOUKE. [ [pOTKHUTE 3TOT KKOHBEPTUK» HACKBO3b UTOJIOYKOM.
Pa3BepHUTE PUCYHOK U MIOCMOTPUTE HA BCE MHOXECTBO TOUEK, MOJTYYHBIIUXCS OT OJHOTO-EI1H-
CTBEHHOT'O ITPOKOJIA U TOJICPKUBAIOIINX C 3TOH TOYKOM (ITPOKOJIOM) MH(OPMAIIMOHHYIO CBS3b,
3aJlaHHYI0 SHEprueH Balel pyKu uepe3 Uroiky. Kak pacmycTuBiivecs JenecTKy [BETKa, OJapHB-
1IMe BCEX CBOMM apoMaToM, IPUHAJIEKAT OJJHOMY CTEOJI0, TaK U JIBIPOYKH OT UTOJIKU — CaMOM
uroske. ToT ke 3(pPexT moayuuTcs, eciau TouKa OKaKeTcs Mexay 3epkaiamu. OHa oTpasuTcs
yepe3 HUX BO MHOKECTBE 30H, U Ka)/1as U3 30H, OTPA3UBILUCH OT «COCEAHUX», IEPEaacT UM CBOU
CBOMCTBA M OAHOBPEMEHHO BIHUTAET UX BCE B CE0SI, UTO CO3JACT KAICHIOCKOMNYECKUI «(dpaKTalib-
HBIM pucyHOK». [T1aBHBIN KpuCTa, pacchnasich Ha (parMeHThbl, CHOBA BHICTPAUBAETCA B LIEJI0€
OJ1 BIMSIHUEM MarHUTHOTO TOJIS.
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Puc. 26. Pombwi Ha mene Heaosexa
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Tak n mpoucxonut Bo BceneHHOM, MOCKOJIIBKY OHA CBOPAYMBAETCS M Pa3BOPAYMBAECTCS B
TOUYKY, BCE BPEMS OT3E€PKAIMBAs KAy TOUKY OT IPYroM, OAHY OT BCEX U BCEX BMECTE APYT OT
JIpyra, KaK 1 MOJI0KEHO B BOJTHOBOM MHpE.
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BycuHka

Bce mMbI cBOMME TenamMu-«0yCUHKaMMW» CKPEIUISIEM Y3JIbl CETKU MPOCTPAHCTBA, KaK U KaXK/1as
Hama KieTka. Yepes Kaxayro «OyCHHKY» MPOXOTUT «KOpUAOp». OCOOCHHO XOPOIIO €ro MOXHO
BUJIETh HAa IPUMEPE HEPBHBIX KIIETOK.

Ecnu nocMoTpeTs Ha HEHPOH B 3JIEKTPOHHBIM MUKPOCKOII, TO Mbl YBUJUM, YTO OH, CJIOBHO
HOBOT'O/IHSS €J1Ka, BECh YBEIIaH KAKUMH-TO ITyrOBKaMH. TakuX «IIyTOBOK» — CHHAIICOB, TOJIBKO Ha
OJTHOM HeilpoHe MoxkeT ObITh 10 10 000.

Becpma pa3sHO0Opa3Hbl 4yBCTBUTEIbHBIE OKOHYAHMS B COEAMHUTENbHON TKaHU. K Takum
«OyCHHKaM» MOXHO OTHECTU OCSI3aTelIbHbIE Telbla (Tenbla MelicHepa), TeHUTalbHbIE TENblIa,
kancynupoBanHoe «renble Parepa-Ilaunnn» (TOII), Ha3BaHHOE Tak B YECTh OTKPBIBIIETO €r0
uTanbssHcKoro anaroma @wmmnma [Magnau (1812—-1883). TOII B n300UIMKM MPUCYTCTBYIOT B IO/~
KOYKHOM CJIO€ JIAZIOHEHN U CTOII, B )KEHCKMX T€HUTAIMSIX U B COEIMHUTENbHBIX TKaHAX BHYTPEHHHUX
OpraHoB.
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Puc. 27.
KancynuposanHoe
OKOHUAHUE Hepsa —
menvue ©amepa-
Iavunu. JTunetinsie
pasmepsl 00cmMuzaom
1-2 mm

ConaepKuMoe KIIETKH OTIEICHO OT OKPY>KArOIIEH CpeIbl T1a3MaTiHiecko MeMOpaHoil. Mem-
OpaHa >KMUBOW KJIETKH TMOJIIPU30BaHA — [0 OTHOIIEHUIO K BHEIIIHEH MOBEPXHOCTH, €€ BHYTPCHHSIS
TTOBEPXHOCTH 3apsiKeHa OTPHUIATENIbHO. BHYTpH KiTeTKa 3amoTHeHa IMTOIIIa3MOM, B KOTOPOM HaXo-
JATCS pa3IMYHbIE KJIIETOYHBIE BKJIIFOUCHHS U TEHETUYECKUI MaTepuall B Buae Monekysbl JJTHK.

T. e. comepkxUMoe KIETKH MPEACTABISIET COOOM TOT e «MBUIBHBIA My3bIPh», TY e «IUIa-
LIEHTY», a €e MeMOpaHa — IJIEHKY IPOCTPaHCTBEHHO-BPEMEHHOTO KOHTHHyyMma. M «OycuHkay
BHYTPH HEE €CTh COCPENOTOYCHUE KBUHTICCEHITUHN KU3HHU.

Ty ke sitiieo6pa3Hyro GpopMmy UMeeT U OHOoIoNe YeToBeKa.
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Puc. 28. buonone
yenosexkad
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MnoaHeIA .
[nopHsIiA nyabips
MELUOK B MaTKe
| MnauexTa
y 3apombiw |

Puc. 29. Mamxka ¢ nnodHvim Atiyom 8 Havane bepeMeHHOCMU

(8 paspese)

Kak Bumute, hopma MX OAMHAKOBAas — SIUIUIICOBUIHAS, B CHIIy TOTO, YTO TOJICTEET MOCe-
peauHe, MUTAsICh SHEpruer TeMHou Marepuu. Benp ee nocrymienne uaer Hanpsamyro B JKKT, B
cepeauHy OMOMarHuTa 4ejaoBeKa. DTO TOBOPUT O TOM, YTO AEMCTBYeT KAHOHWYECKUN IPHUHLIUII
(bpakTaIbHOrO caMorono0us, MO3BOJSIOMINN PACIPOCTPAHATh CBOMCTBA 3JIEMEHTAPHBIX YACTHIL
Ha MakpoOMUp U 00paTHO.

Ta e cucrtema paboTaeT U B CTPyKType aTOMHOTO sifipa. Kitaccuueckoe onucanue BpameHust
2JIEKTPOHOB BOKPYT siipa faetcst Ha npuMepe COMHEYHONW CHCTEMBI, IO3TOMY U HOCUT Ha3BaHUE
«IJIaHETapHas». DIEKTPOHBI KPYTATCS BOKPYT IIPOTOHA, IIPU 3TOM €I1I€ ¥ Bpallasich BOKPYT CBOEH
OCH, TOYHO TaK €, Kak Iu1aHeTbl CONHEYHON cucTeMbl BpalaroTcs BOKpyr CosHIa U OTHOBpE-
MEHHO BOKPYT OCH, IPOXOJAIIEH Yepe3 UX MOII0Ca.

A Ternepb HECKOJIBKO YCIOKHUTE KapTUHY: 3JIEKTPOH «OyCHHKOI» pacKpyuuBaeTCsl BOKPYT
MIPOTOHHOTO A1pa He caM 1o cebe, a C MOMOIIBI0 BOJHOBOM «IIpalliny, 3aXBaThIBAIOLICH €ro.
«bycuHKy» B BU/I€ KOHIEHTPALUU SHEPTUU MBI BUJIUM, a BOT «IIPALLy», CIFIETEHHYIO U3 Ay TUHKU
pom6uxoB [lenpoy3sa, — HeT. TOUHO Tak ke Mbl BUAMM IUIAHETHI, HO HE BUIUM CHJI, 3aCTaBIISIO-
IIMX UX BPAIIAThCA, XOTS U MOXKEM UX (PUKCUPOBATh MPUOOPAMH, TOCKOJIBKY 3TH CHIIBI B KOCMOCE
OTPOMHBI.

[Ipamia — 3T0 mpocreiiniee mprcnocoOIeHne A1 METaHUs KAMHEH, M3BECTHOE BCEM HapoJam
¢ TiryOOKOW APEBHOCTH.
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Puc. 30. I[Ipawa

Kak Hu cTpaHHO NOKa)XXeTcsl Ha MEPBBIN B3IV, HO BCEM 3HAKOMasl Mpalla pacKpy4nBaeTCs
10 TEM K€ 3aKOHaM, 4TO U JBH)KEHHE HEOECHBIX TeJI MO KEeTJIEPOBCKUM SJUIUIITHYECKUM OpOUTaM.

Bort Tak xe packpyuuBaeT raneTsl COMHEYHOM CUCTEMBI Ubs-TO BIACTHAsI pyKa. DTUM 00b-
SICHSI€TCSI MX BpallleHUe U NPUTSDKEHHE K LIEHTPY Macc.

OHeprust ’TON HEBUAUMOM «PYKH» MPOXOAMUT Yepe3 Kaxayr OMOJIOrMYECKYI0 U KOCMHYe-
CKYI0 «OyCHHKY» CIUpajblo, 10 KOTOPOIl HJIET TOK, 00eCTIeunBaIOIIMNA JBI)KEHHE U (DYHKIIMOHU-
poBaHue «OycuHKW». CIupajabKu BXOIAT B OYCHHKY C JBYX CTOPOH, HO BUIMM MBI TOJIBKO OJHY
— KOPITYCKYJISIPHYIO.

VImMeHHO ¢ ee MOMOIIbIO0 CITUPATIEBUIHBIMU JIBUKEHUSAMH MTPOABUTAIOTCS Ja’Ke Mapa3HUThI.

B kumeuHoil (ase cymecTBoBaHUS CIIOCOOHOCTh aCKapUJ K CHUPAIbHBIM JBHXKEHHSIM
BIIEpE] M CTPEMJIEHHE NPOHMKATh B Y3KHE OTBEPCTHS SIBJISETCS BaXKHBIM (PaKTOPOM, NMPHUBOAS-
IIMM K CEepbEe3HBIM OCIOKHEHUAM (MEeXaHUuuecKas XenTyxa, nankpeatur) (http.//www.medicalj.ru/
diseases/infectious/625-glisty-simptomy-lechenie).

Ho rnaBHbIi npuMep — 3TO CIepMaTO30M 1 YEJIOBEKa, PEACTABIAIONINI co00il Ty e sifle-
BUJIHYIO OyCHHKY.
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HoHuegan
YacTh XBOCTA

[NaBHaA 4acTb
XBOCTa

Puc. 31. Cnepmamo3soud

OH TOXe JABIKETCS TPU MOMOIIM XBOCTa — KI'YTHKA — U TAaK)Ke BpalllaeTcsi BOKPYT CBOEH
OCH BO BpeMsl IBUKEHHUSI.

KoniieBast koHycoBHIHasl 4acTh XBOCTa 00eCIeunBaeT OMueo0pa3Hble IBUKEHHS CIIEPMAaTO-
30u7a.

B cpenneit yactu criepmaro3onjia pacroyiaraeTcsi TUraHTCKasi CriupajibHas MUTOXOHAPUS,
KOTOpasi BRIMOIHAET QyHKIUIO cuHTe3a AT® (HyKJICOTH, UTPAIOIINA HCKITFOUUTEILHO BaKHYIO
poJb B 0OMEHE HEPTUU U BELIECTB B OpraHnu3Max), TeM caMbIM 00ecrieuynBasi IBYKEHUE KIyTHKA.

Takoli ke «OyCHHKON» Ha KOHIE KaXIOW «3€MHOW CIUPATbKU» CTAHOBUTCS YEIOBEK WIIH
m000€ IPyroe CymecTBO U3 paspsaa (Giaopsl U (payHbl, MATAIOIIEECS COKaMU 3EMIIH.

Komner ka0 civpaiiy 3aKpyYnuBaeTCs TAaKOH «OyCHHKOMY UITH «ITYTOBKOW», TIOJJOOHO TOMY,
KaK 3aKaHYMBAECTCS MMOYKON BETBb JiepeBa. DTH «OYCHHKW» BUCAT Ha BOJTHOBOM crnimpanu Beenen-
HOM, TOYHO TakK *e, Kak U 0ObIYHbIe OYCHHKU B KOJIbE — HA HUTKE.

Takumu «mmoykaMu» Ha KOHLIE CBOMX CIHpajeil BUCAT U 1uiaHeTsl, u CoHIe, U YelIOBEK.

[IpencraButh cebe «OycuHky» MoxkHO Ha pumepe JIHK, koTopas HakpyueHa Ha KaTylIKy B
HepeaJlbHO CKpy4eHHbIH komouek. Ee iiHa npu pacupsaMiIeHU JOCTUTaeT TaKUX Pa3MepoB, UTO
JUITMHA KUIIEYHUKA, KOMIAKTHO CI0KEHHOTO B HAaIIEM JKUBOTE, MEPKHET Mepe 3Tor UG poii.
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Puc. 32.
Kamywxa JJHK

-

Beowv eciu oocmame [[HK 6ceco nuuib u3z 00HOU 4enoseweckou Kiemku u
8bIMAHYMb, MO OIUHA NOJYHYeHHOU HUmu cocmasum 190 cm, HACMOIbKO NIOMHO
OHA YNAKOBAHA.
http://www.youtube.com/watch?v=PYfQCzvEleg

[Tpu 3TOM pa3mepsl KIETOYHOTO siipa HE MPEBBIIAIOT 6 MUKPOMETPOB (MUKPOMETpP — 3TO
OJTHa MIWJTMOHHAs YacTh MeTpa). JJTHK nmomemaercs B siape 3a cyeT TOro, YTO OHa MHOTOKPATHO
CBEpHYTA U YJIO)KEHA B KOMITAKTHBIE TEJIbIa — XPOMOCOMBI. DTO KaXKeTCsl HepeaIbHbIM — YIIaKOBKa
criupasierd JJHK npoucxoauT 3a cyeT ux Tak Ha3bIBAEMOM Cynepcrupain3aiuu.

-

Jna cynepcnupanuzayuu uUcnonb3yOmcs 2UCMOHOBble 0elKu, KOmopwvle
umelom 6uU0 U CMPYKMypy CMepiCHsA Ulu Kamywku 018 Humok. Ha smu
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«Kamywku» — 2UCMOHO8ble OelKU — HAMAMblEAOmcs CRUPAIU308aHHbIe
numu JJHK. Taxum obpazom OnuMHAs HUMb CMAHOBUMCS OYEHb KOMNAKMHO
VNAKOBAHHOU U 3aHUMAEn OYeHb MALO0 MeCcmd.

Ilpuuem cuumviganue 2enemuueckou UHGOpMaAyUU NPOUCXOOUM MOTILKO
¢ packpyyennvix Humeu J[HK, xoc0a ma «cmamwvigaemcsy ¢ «Kamywkuy
U packpyuueaemcs u3 Cnupaiu 8 08e napaieivhvle Yenu.

Txau H. C. (http://www.polismed.com/articles-molekula-dnk-cheloveka-kak-
rabotajut-geny-chto-takoe-rnk-nukleotidy-sintez-belka.html)

Bumku oonoii cnupanu JITHK 3anonnsaiom npomexcymku mexcoy Umxamu
opyeot. Buecme onu cozoatom ceoeobpasmuiti yurunop. Ilpuuem nosepxnocmo
«yunuHopay, cosoasaemas cnupanamu monexyrvl /HK, 6yoem 6Onuzka K
NOBEPXHOCTU 2e0MEMPULECKO20 YUTUHODA.
http.//via-midgard.info/news/in_midgard/23644-organy-chuvstv-realen-li-cvet-
video.html

OtnenbHBIMU «OyCUHKAaMU», CKPEIUISIOIMMH y3€lIKaMU CBOMX TeJl CETKY MPOCTPaHCTBA,
SIBIIIIOTCS IEPEBbs, )KUBOTHbIE, YeJIOBEK, 3eMils, tuanetsl, Conuue, Conneuynas cuctema. 1 Bce
OHU CIHpAJIAMU, IPOXOJAIIMMU Yepe3 HUX, COETUHEHBI B eUHbINA opranu3M. Kaxnas yactuna
HeceT B cebe nndopmarmio 000 Beeit Beenennoit, kak anemeHT kpoBu 000 Beeit JJHK.

[Toromy uto JIHK m ects reomerpus Hamero Mupa. B ToM 4ncie u B reoMeTpuu 4esioBeKa
CIUpajb OTYETIIMBO POPUCOBBIBAETCS Ha (POpPME €ro Tela, ONpeIesisl ero IeKTpUuIecKkuil u dac-
LUAJILHBIA OajlaHC.

NHK
HyKkneocomel

Puc. 33. bycunvl
Ha Humu [THK

UroObI 3Ta JNIMHHENIIIAas CIMPaIb HE pa3MaThiBaiach, a IPOYHO CHJIENa Ha KaTyIlKe, Y Kax-
70 OyCHHKH €CTh KHOIIOYKA — EPEKPYT, KOTOPHIM KOHIIBI €€ CITUPAJIH 3aIlEIKUBAIOTCS B €€ IIEHTP.
OTO MpOCTO y3€J]0K, BO3BPAILAIOMINI KaXK/Iblii BUTOK CIIMPAJIM K OCH LMJIMHJpA, KOPUAOPY Bpe-
MeHHU. TaM, B IepeceueHu OCH, OH M NOJIY4YaeT SHEPTHIO JUIsl AAJTBHEHIIIETO MPOJBUKEHUS CIIH-
pann.

[TocMoTpeTh, KaKk «BBIBA3BIBACTCS) 3TA IIHUIIEUKa», MOXKHO Ha npumepe ¢puinbma «Ku3Hb
710 POKACHUS.
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Puc. 34. 3apooviuesviii xknybok

B yrpobe matepuy». biiarogaps Cois30BaHUIO ISl CHEMKU HOBEHINICH TEXHOJIOTHH YIIBTPa-
3BYKOBOI'O HccliefioBaHusl 4D OH HamIAHO IEMOHCTPUPYET, KaK MPOUCXOAUT Yy/I0 3apOXKICHUS
KU3HU B OMOJIOTHYECKOM MUPE.

)

B 3apooviweeom knybxe xnemok udem npoyecc eacmpyisiyuu. Imo ma
cmaous pazeumus, yepe3 KOmopyro npoxoosm 6ce Hugomuule. Imo 00OHO U3
geauyatimux 4yoec npupoosl. CHayana smopuoH 3a60pavueaemcs 60kpye ceos,
06pasys yununopuueckyio mpyoy. Ilocmynaa max, on Hamamuviéaem 0Kpye ceos
KyCO4eK MKAaHu, Ha3vleéaemou nepeuynol nonockou. Ha xparo smoii nonocku
obpazyemcs Opyeol, HAMHO20 MEHbUlULl KYCOYeK MKAHU, KOMOpblU YueHbie
Hazvleaiom opeanusayuoHubim yeumpom. Kaogxwcoas xknemxa pazeusaioujecocs
n100a Nponvleaem HA0 SMUM YEHMPOM U KAKUM-MO 00pasom noayyaem
UHCMpYKYuU, onpeoensioujue ee cyovoy.

OTOT «KyCOYEK TKaHW» BBIISIUT KaK TOT )K€ «ILAPHUK», BHICTPEIUBIIMM U3 KOHLA CTPYH

(puc. 35).
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Puc. 35. Buoinneck Puc. 36. Buigasvisarue
800b! KprouKom

OH HE TOJMBKO TaK BHITVISAUT, HO U pabOTaeT Tak ke, MOTOMY YTO 3apOXKIIAaeTCs C MOMO-
IIBIO TOTO K€ MPOoLecca — BRIKPYYMBAHUEM U BBITUIECKHBAaHUEM M3 KOHyca. TouHO Tak ke pado-
TaeT MBIIIIA cepala (Kak pacckas3blBall U3BECTHBIN Kapauoxupypr JI. bakepus): npu packpeitun
1 yIJIyOJIeHHUHU €€ B BOPOHKE M3 HEe BAPYT IMOKA3bIBAETCS KAKOM-TO «SI3BIY0K.

UrtoOBI 3TO MPOU30IIIO, Hy)KHA JBIPOYKA, U3 KOTOPOH SI3BIYOK OyAeT BbUIe3aTb. Takue ke
otBepcTHs ecTh B Mosiekyae JIHK, y 3emun n Connua. U 3HauuT y Hammx «O0yCHHOK» TOXKE €CTh
oTBepcTHE. MBI 0 HEM YK€ 3HAaeM — 3TO OTBEPCTUE B MArHUTHOM KaTyllke (B Tope). ToUHO Tak ke,
Kak B «karyuike juig HUTok» JIHK ectb TopcMarHuTHbIN TyHHENb. [eonanas popma oTiandaercs
OT TOpA TOJIBKO TEM, UTO B TOPE €CTh OTBEPCTHE — BPEMEHHOI KOPHIOP.

Kax ogua HOJIMK Iposie3aeT CKBO3b APYTOH, BBIILIETAs JICHTY U3 CIIUPAJIE, MOKHO IT0KA3aTh
Ha IpuMepe OOBIYHOMN IIEMOYKH, BBIBA3BIBAEMOM KprOUKoM. MIMEHHO Tak 3axBaTbIBaeTCs U3 IITy-
OMHBI SHEPTUsI U TPOTACKUBAETCS YEPE3 KHOIHUK.

TouHO Tak ke Ha MpUMepe BsI3aHHSI MOXKHO ITOKa3aTh BHIBSI3bIBAHHE «OYCHHOK)» Ha IIETIOYKE.
UroOBI CBSI3aTh «IIMIIEYKY» HA KOCHYKE, Ha KPIOUYOK HAKUIBIBACTCS HECKOJIBKO HOBBIX HHUTOK
(HaKuIOB), OCJE YETro KPIOYOK CHOBA BIEBAETCS B CaMyI0 NEPBYIO METIII0. Bapbupyst Konmu4uecTBo
TaKWX HAKUJIOB U METEIIb, MOXKHO BBIBS3ATh JIFO00H pa3Mep MHUIICYKH Ha JTF0OOM PaCCTOSIHUU JIPYT
oT apyra. B nmepeBone Ha 00pa3 crmpany 3To OyAeT ee mIar, aMIuIuTyna | quaMeTp. To ke camoe
npoucxoauT U B cinpanu yenoseueckoit JIHK, u B cnupanu JIHK Conneunoit cucremsl. Tonbko He
HaJ0 3a0bIBaTh, YTO KaX/1as U3 HUX BBIIUIETAETCS U3 IByX HUTOUEK. BTOpYIO0 HUTOUKY, BXOZSIILYIO
B OyCHHKY C Jpyroll CTOPOHBI, BBITUIETAET KEHCKas pyka. [loaToMy ee u He BUIHO, KaK M BCETO
KEHCKOTO TPpyZa.

OTa ciMpalib ecTh He YTO HHOE, KaK ITyTIOBUHA, CBA3BIBAIOIIAS TUTOJ («OyCHHKY) C MaTephio.
[Io cytu, cpamenue ux mynaMu €CTh Ta K€ TOPCHOHHAS BOCBMEPKA, MAaTEPUAIIBHON NETEIbKOU
13 KOTopoit 00BUT pebeHok. Korma 3Ta cBsI3b npu pokaeHUU peOeHKa 0OphIBaeTCs, OCTAeTCs ee
BTOpast HEBUMMas 4acTh. BOT moueMy peOeHOK CBsI3aH C MaTephi0 CaKpajIbHOH CBSA3bI0 — (DaHTOM-
HOM YaCThIO KOT/Ia-TO OTPE3aHHOM MyTOBUHEL. [Ipy 7TOM BOJTHOBas MaTpHIia poxKIeHHOTO peOeHKa
JIOJDKHA IOMUHUPOBATH B MO3Te€ Marepu, 4TOOBI €€ JII000Bb K HEMY BCET/Ia IO BOCBbMEPKE ITOTHU-
MaJlach B €€ CO3HAHME, a HE OLIYIAJach TOJIBKO €€ JKMBOTOM HA MIEPBUYHOM KMBOTHOM YPOBHE H
He JIoBJena HajJ peOeHKkoM. Bee B Halmiel KU3HU MEPeIuieTeHO BOCbMEPKaMU — MO3T C )KHBOTOM
(TToATOMY TOJIOBA M OT3EPKAJIMBACTCS OT Ta3a), BHYTPUYTPOOHBIH MUpP (POPMUPOBAHHS TUIOAA — C
BHEIIHHUM, Ky/1a OH OIIITh BBIXOAUT U3 YPEBA BOPOHKHU.

W xaxnast Takas «BOCbMEPKa» IUIOANUT CBOKO: U3 OJTHOM «BBIBSI3BIBACTCSD) Apyras, OT3€pKaju-
BasACh OT MEPBOM U 3a0Mpast SHEPTUIO U3 €€ KUBOTHKa». TakuM o0Opa3oM KeHCKasi SHEPTus MHO-
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KUT MUD, poXkasi CBOUX «JieTei». OHa Mo-npeXxHEMY KIOHUPYETCsI Ha BOTHOBOM YPOBHE, 3aHUMa-

SCh MAPTCHOICHC30M.
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3epKanbHbIN KOPUAOP BPEMEHN — BPEeMEHHOW nopTan

Mup MOXXHO OnucaTh MPUHIIMIIOM BIOXKEHHs TOPOB APYT B Apyra — kiyoouxkoB JITHK, 3amy-
TaHHBIX CyNepCrupann3anueii. HaHu3aHHbIe Ha OCTPHE KBPEMEHHOTO KOPHI0Pa», OHU CTAHOBATCS
YacThIO €AUHOM CTPYKTYphbl MerarajakTuk. C MOMOIIBIO 3TOTO «KOIbsI BPEMEHH» TOPbI CKPY4H-
BAIOTCS B TOUKY U PACKPyUMBAIOTCA B OECKOHEYHOCTh. UTO-TO BPOAE YCTAHOBKH JI IPOU3BO/I-
CTBa caxapHOU cnaakoi Batel. [lJisg 3TOrO U cymiecTByeT B cepe OTBepCTUeE, MpeBpaliaroiiee ee B
TOp, — 3€PKAJIbHBIN KOpUI0p BpeMeHU. OU3NKH Ha3bIBAIOT €r0 «KPOTOBOM JBIPO», MU «KPOJIH-
Ybei HOPOI».

[TocmoTpeTh Ha OTBepCTHE TOpAa MOXKHO Ha MpUMepe TopHaAO. [l Toro 4ToObl BUXPh ObLIT
KBaNU(UIIMPOBAH KaK TOPHA0, OH JOJDKEH MCXOAUTh M3 00Nlaka M KacaThCs 3€MIIU, T. €. CTOSATh
BEPTUKAJILHO Ha TPAHUIIE JIBYX CpPeIl.

OTHU BUXPU CO3JAIOTCA BCTPEUEH TEIUIOrO M BIAXKHOTO BO3AyXa C XOJOAHBIM U cyXum. 13-
3a B3aUMOJICICTBHS JIByX Cpell MPOUCXOAWT BblAeNeHue Temna. B pe3ynbrare 3Toro odpasyercs
XapakTepHasi BOpOHKA, KOTOpasi IBUTACTCS, MPUUYYATHUBO U3rH0AasACh, KacasiCh MOBEPXHOCTH 3EMITH.
BHyTpu BOpOHKH BO3yX OITyCKaeTCs, a CHapy>KU MOJHUMAETCs, OBICTPO BpaIllasich, B pe3yJbTare
co3/1aeTcsl 00IaCTh CUIILHO Pa3peKEHHOT0 BO3ayXa. B 3Ty 30HY pa3psikeHus BTSITUBaeTCs Onu3ie-
YKAIIUK TeTUTbIN BIAXKHBIN BO3IyX 0oONaKa U HIDKEJIeKAIUi o1 HUM XOJIOAHBIN BO3/yX, UTO MPH-
BOJIUT K JIJABUHOOOPa3HOMY Pa3BUTHIO MPOIIECCa U BBIACIECHUIO 3HAUUTEIHHON YHEPTHH.
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Puc. 37. Toprado

Bueninuii u BHyTpeHHUH OTOKK TOPHAIO JIBMXKYTCS B pa3HbIe CTOPOHBL. BHYTpH ero cTonba
HAXOAMTCS BAaKyyMHBIH HMJIMHAP, TOT00HBINA TOMY, yTO nMeeTcs B criupanu JJHK.
CBepxy OH XOpOILIO BUJIEH KaK «IJ1a3 TOPHAI0».
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Puc. 38. «I'nas mopuado» u3 xocmoca

Ecnu nocmoTpeTs Ha 60bII0M CHOM OTHS, TO 3aMETHO, KaK OH MOJJHUMAETCsI BBEPX, 3aKpy-
YUBAsICh MO CUpPaiU (IpUYEM MOTOKHU BUAHBI Ha (JOHE €ro SIPKOTo CBeTa elle 0ojee OTYETIUBO,
4yeM y TopHa10). CHOII OTHSI CBOMM BUXPEM TaK ke, KaK U TOPHAJI0, 3aXBATHIBAET MOMABIINE B HETO
MIpeIMETHI ¥ BBIKUBIBAET UX U3 CBOETO kepiia. Ha 3ToM sipkoM mprMepe MOKHO BOOUHIO IIPECTa-
BUTH, KAKWE OTHEHHBIE BUXPU TYJSIOT IO «CTEPIKHIO TOPHAI0» HAILIEro O3BOHOYHHUKA.

VY4eHble CUUTAIOT, YTO «...4epHas 0blpa ceoell cpasumayueti cobupaem 60Kpye2 cebs 2a30nbi-
Jlegoe 0011aKo, nepedasas emy 4acms C80e20 pauamenbHo20 0sudxicerusy. TOT ke mpoliecc CBsI3aH
Y C BO3SHUKHOBEHHEM BOPOHKOOOPA3HOTo 00s1aka TOPHAIO.

[TocmoTtpuTe Ha 3emito.
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Puc. 41. Cuumox OxmcnHozo0 nonroca
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«Cmpannvle oonaxa» — cuumxu co cnymuuxa AIM ¢ oonacmu Ceseproco
noMOCaA 0CyWecmaisiiucy edxceonesrno ¢ 20 mas no 2 cenmsaops 2007 2oda u,
CBeO0EeHHble 8 AHUMAYUTIO, NOKA3ANU CIEOVIOWYIO KAPMUHY.
http://skifhronic777.blogspot.com/2014/01/blog-post 26.html

To, 4TO 3TOT «TYHHEJH» BHJIEH HE BCET/A, @ OTKPBHIBACTCS IEPUOAMUECKHU, OOBSICHSIETCS TEM,
9TO 3eMJIs ABIILIUT, U ATOT KIIOPTAI» TOXKE CYKAETCSA U PACIIUPSETCs, KaK OOBIYHBINA CHUHKTEP.

B oTHOIIEHHMU YenoBeKa TaKUM «IOPTAJIOM» OyAeT BEPTHKAJIbHBIA ONTHYECKHHA KaHal,
coenunsronmii Hac ¢ Hebom u 3emieit.

Ero nomtocamu sBIISIOTCS IepBas U MOCIEAHSA Yakpbl: KopHeBas MyJiaaxapa, Haxoas1a-
scs B 00JIacTH MPOMEXKHOCTH, U KOPOHHAsA, cenpMas yakpa Caxacpapa, pacnojoXeHHasl B II€H-
Tpe MakylIKUd. BOKpyT 3TOH 2JI€KTPUYECKOM BEPTUKAIM U BBICTPAUBACTCS CIIMPAIBLHOE MarHWT-
HOE TI0JIe — ATy Tapy, OMSTh K€, MOKHO Ha3BaTh MYXKCKOW M »KeHCKoi »Heprueil. Kazanoce Obl,
MY>KCKOM IEKTPUYECKUN IOTOK MOAHUMAETCS CaMOIIPOU3BOJIBHO, 34 CUET IOJKAYKU JSHEPIUH
W3 OJHOTIO IIOJIOCA B IPYIOW, T. €. IBUKETCA UCKIIOYUTENIBHO 34 CUET BEPTUKAIBHON DHEPIUH.
Otaionp. «epmre 151 pam», — Kak TOBOPAT (paHiy3sl. be3 skeHIIMHBI 1a)ke MyKCKasi JHEpTus He
MOXET MOAHATHCS B HE00. UTOOBI MOHATH, KaK 3TO MPOMCXOIUT, JaBalTe MoapoOHee pazdepem,
YTO TAKOE HEUTPAJIBHBIE 30HBI, BEb )KEHCKAst SHEPTUs IIPOCAYUBACTCS K BEPTUKAJIbHOMY CTEPHKHIO
MMEHHO uepe3 HuX. JKeHcKkoe MarHuTHOE I0JI€ — 3TO IIyHaMHU, CTEJoLuecs 1o Boae u 3emiie. Ho
xorga Mcumaa Bomia B oM 6ora ColnHIla, ee HebIo CTaJIo MOIHATHCS 10 CO3HAHUS CBOETO MYyXKa.
[TosToMy OHa cTana crupagbHO OOBUBATHCS BOKPYT €TI0 COTHEYHOTO KaHajla, BOCCTAHABIIMBAsL CBOU
CHWJIBI 3a CUET PHEPIMH TEMHON MaTepHH, «BJbIXas» €€ Ha KaX10i cTyneHbke. OHa CII0BHO onupa-
Jach CBOMMH HOXKaMH Ha CTYNEHbKH, CO3JJaHHbIE «KITyOOUKaMM» JIEMEHTAPHBIX BUXPEH TEMHOM
SHEPTUH, BXOASIIEH B HEUTPAJIbHbIE 30Hbl. JTa SHEPIUs UET U3 «IIEPIECHIUKYISIPHOI0» IO OTHO-
LIEHUIO K ONTUYECKOM OCH U3MEPEHUS, I0ATOMY BCE IONEPEUHbIE 30HBI JICBUTALUNA MOXKHO TOXKE
Ha3BaThb «IOpTajzamMu». ECii MOCMOTPETh Ha MO3BOHOYHUK — OH BBICTPOEH U3 TAKUX CTYIIEHEK —
II03BOHKOB, IIEPEPE3aHHBIX 30HOM JIECBUTALUN KOJIJIAT€HOBBIX TUCKOB.

B opranusMe yenoBeka Kaxablid [IEPEXO] OJHOIO OTAENA IT03BOHOYHHUKA B JPYrOd CTaHO-
BUTCsI [IOPTAJIOM, OH K€ U SIBIISIETCS YaKpOM.

B ConHeuHol cuctemMe 3TO MEpPECEUEHUE ONTUUYECKOTO KOPHUIOpa CIHPAIIMU COJTHEYHON
JTHK.

B ¢uzuke TBepABIX TeT ONTUYECKUI KaHAJ MPEACTaBISIET COOOH BOJIOKHO, HCIIONB3yeMOe
JUIsl TIepeHOCca CBETa BHYTPH ce0sl MOCPEICTBOM €r0 MOJTHOTO BHYTPEHHETO OTPAXKESHHUS.

OOBIYHO CTEKJISIHHBIE ONTHYECKHE BOJOKHA JIETAI0TCS M3 KBApLEBOrO CTEKJIA. JDTO U €CTh
aHaJIor «103BOHOYHMKAa» Cosznarenst COMHEUHON CHCTEMBI, B KOTOPOM HaXOAUTCSI MHO)KECTBO
BOJIOKOH, KaK B JIF0001 HAHOCTPYKTYpE, BeJIb OT HEr0 OTBETBIISETCSI MHO)KECTBO BOJIHOBBIX TJIAHET.
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Puc. 42. [lyqwox
ONMUYECKUX 80/I0KOH

[Iepeceuenue kax 01 TaKOH CIIUPAIIBIO ONITHYECKOTO KOPUA0PA MOKET MPOUCXOAUTH TOIBKO
B HelTpanbHbix 30Hax Conneunoit cniupanu JHK, nmonenennoil Ha AUCKpEeTHBIE OTPE3KU. ITO U
OyayT «mmopranbl»y. IMEHHO BOKPYT 3THX HEUTPATHHBIX 30H BPAIIAIOTCS TUTAHETHI, TIOITUTHIBASICh
4yepe3 HUX dHeprueil TemHoi marepun. Cepsl BIUSHUS 3BE3]] BCETIa MPOXOAAT BHE chephl BiIvsI-
HUS BPAIAIONIUXCS BOKPYT HUX IJIAHET, Kak U c(hephl TUTAHET — BHE €€ CIyTHUKOB. KOHKypeHIun
Cpenu HUX He ObIBaeT.
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HenTpanbHble 30HbI

OTKpbITHE B3aUMOJICHCTBUS MEXKIY AIEKTPUUECKUM TOKOM M MarHUTOM npousouuio B 1820
roay, Korga AMIep caenai BbIBOJI, YTO «BCE MarHUTHBIE SIBJICHUS CBOJSTCS K YUCTO dJIEKTpUYe-
ckuM > dexram». CortacHO rumnoTese Amrmepa, 1000l MarHUT CONEPIKUT BHYTPH ceOs MHOXKE-
CTBO KPYTOBBIX JIEKTPUUYECKUX TOKOB, JIEHCTBUEM KOTOPBIX U OOBSICHSIFOTCSI MATHUTHBIE CUJIBI.

W3 mkosbHOTO Kypca U3BECTHO, UTO «eCiu npooemsv Yepe3 KapmoH moacmblil NPOGOOHUK U
nponycmums no Hemy 31eKmpudecKuti mox, mo cmaibHble ONUIKU, HACLINAHHbIE HA KAPMOH, pac-
NONOACAMCSL BOKPY2 NPOBOOHUKA NO KOHYEHMPUUECKUM OKPYHCHOCIAM, NPe0Cmasiaiouum coootl
6 OAHHOM Cly4ae mak Ha3vleaembvle MACHUMHbLE TUHUUY.

T. e. Ipy BO3HUKHOBEHHUH 3JIEKTPOMATHUTHOTO MOJISl €0 MarHWTHAs! COCTABIIAIOIIAs BCETIa
OyZeT UATH MEePIICHIUKYIIIPHO IEKTPUUECKOM.

Puc. 43. Pucynox
MAZHUMHO20 NOAA

Ecnu MBI Oyziem mepeaBurath KapTOH BBEPX MM BHHU3 O MPOBOIHUKY, TO PACIIONI0KECHUE
CTaJIbHBIX OMWIOK He M3MeHuTcs. ClienqoBaresibHO, MArHUTHOE T10JI€ BO3HUKAET BOKPYT IIPOBOJ-
HHKa I10 BCEH €To JJIMHE.

Pa3 nipu nepeaBuKeHUM KapTOHA BJIOJIb MPOBOJAHMKA MAarHUTHOE MOJIE€ BOSHUKAET BOKPYT
HETO 110 BCEH JIMHE, 3HAYUT, B KAXKJ0M TOUKE €ro JJIMHBI €CTh CBOM IUIOC U MUHYC. U, crienoBa-
TEJIbHO, OHU BCTPEUAIOTCS JAPYT C JAPYTrOM IO BCEW JUIMHE. A pa3 BCTPEUAIOTCS JBa MPOTUBOIO-
JIO’KHBIX 3apsiia, OHU JIOJKHBI B3PBIBATHCS. A MOCIIE B3pbIBA OTTAIKUBATHCA — Ta K€ CUCTEMa IMPO-
TSKKH U IPECCOBAHUS.

CobcTBeHHO, AMIIep yXKe HaM Bce CKasall: JII000M MarHUT COACPKHUT BHYTPU ce0sl MHOXKe-
CTBO KPYTOBBIX DJIEKTPHUUECKUX TOKOB (TaKUX MAJICHBKUX 3MEUHBIX KIIYOOUKOB), AEHCTBHEM KOTO-
PBIX ¥ OOBSCHSIOTCS MATHUTHBIC CUJIBL.

B 3TOM HeT HHUYEro yauBUTEIBHOTO, BEIb 10Jja4yd SHEPTUH B 3€MHOU >KU3HU MPOUCXOAUT
JTUCKPETHO, XOTS OBbI IIOTOMY, YTO CaM CBET UAET KBAaHTaMHU, OTACIbHBIMH MTOPIIUSIMU.

Ecnu pe3arb Mariur 40 caMblX MUHUMAaJIbHBIX €TI0 YaCTHULl, BCE OHU OKAXKYTCS MaJICHbKUMU
MarHMTUKaMH, COOPaHHBIMH B OJJHY IIETIOUKY, pa3/IeICHHYI0 KBAHTOBBIMH MPoOeIaMu. ITO U €CTh
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Ta «CMa3Kay», YTO MO3BOJISIET OTPE3KaM HPUTIATUBATHCS IPYT K IPYTy, HECMOTPS Ha OAMHAKOBBIH
3HAK, TOT BbIIIecK [lapamokca, BBIISISIONINA «CMa3Ky». YBHIIETh 3TH «IIPOOEIBI» MEXKITY «KBaH-
TaMI» MarHATa MOKHO IT0 TTOJIOCKaM, Ha KOTOPbIE PACKIIAIbIBACTCSl COIHEUHBIN CBET C MOCTEICH-
HBIM TIEPEXOJIOM IIBETOB OT TEMHO-KPAaCHOTO K (roseToBoMy. VX mepecekaroT TeMHbIC JTUHHH,
Ha3BaHHbIC MO0 (paMUIIMK OTKPBHIBIIETO MX yyeHoro @payHrodepa — ppayHrodepoBbIMH.

3TO Te Ke TMHUK UHTEePPEPEHIINH, TIPOSBISAIOMINECS P OOMOAPIMPOBKE CTEKIIA IIEKTPO-
HaMH.
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Puc. 44. PucyHox
unmepepeHyuu

Kak u ppayHropepoBbl Mon0CKH, OHU TOXKE SIBISIFOTCS «[IPOBajaMH B IpYrod MUpP» — JOPO-
roi B KBaHTOBBIN Mpo0e1, KyJa Mbl IPOBAIMBAEMCS, MEAUTUPYS, MOpras Wiu B (azax «ObICTPOro
CHa», HAOMPAsCh HE TOJIBKO CHJI JIsl THEBHBIX TPYAOB, HO U MHCTPYKIIHH, CIIE/TYsI KOTOPBIM MBI OCY-
IIECTBIISIEM CBOE MpeAHa3HaYCHHE. ITO OOBACHSET, TOUYEMY «yTpO Beuepa MyzapeHee». Jrta ¢aza
CHA XapaKTepU3yeTcs MOBBIIIEHHONW aKTUBHOCTBIO TOJIOBHOTO MO3Ta.

Ab6peBuarypa REM-@da3a nomuia ot aHmumiickoro — rapid eye movement. B pycckom Bapu-
aHTe oHa HocuT Ha3BaHue B/I['-a3a — aGOpeBuarypa ot ciioBocodeTaHus «ObICTpPBIE ABMXKEHUS
71a3», NOCKOJIbKY ATO TJIaBHBIM NMpU3HAK 3TON ¢a3bl. Tak Mbl IpOCMAaTpUBaEM IIEHKY JTHEBHBIX
coObITuii. COOCTBEHHO, 3Ty IUIEHKY Halllel dKU3HU MOXKHO MpeACTaBUTh TOM ke cnupainsio JTHK,
B BH/JIE CBOEOOPA3HBIX YETOK, KOMIIAKTHO YJIO0KEHHON B MO3Te.

Jlabopamophvie uccnedosanus REM-gazvl noxazanu Heobxo0umocmos 5moti (haszvl OJisL HCU3-
HedesamenvHocmu opearnuzma. Muiww, tuwennas REM-ga3zvl cha, nocubana uepes 40 oueti makoeo
peodicuma, 8 mo 8pems Kaxk Mulildb, TUUEHHAS (ha3bl MeOIeHHO20 CHA, 8bIXHCUBAIA.

3a HOYb LIUKJI OBICTPOTO/MEVIEHHOTO CHA NOBMOpsemcs om 4emvipex 00 namu pas: Tak Mup
B3aUMOJICUCTBYET C AHTUMUPOM.

B ¢aze meanenHoro cHa HabIIO1aI0TCS POTUBOIIOIOKHBIE SIBJICHHSI: YMEHbBILIEHUE YaCTOThI
JbIXaHUSI, CHHKEHHE pUTMa cepiieOrenus, pacciaabieHne MBI U 3aMeJJICHUE IBUKESHHUSI IJ1a3.
C touku 3peHust GU3NOJIIOTUH UMEHHO B (pa3e MEAJIEHHOTO CHA MPOUCXOANUT peadMINTaIUs U 03710~
POBIIEHUE OpraHU3Ma: BOCCTAHABIMBAIOTCS KJIETKHU, CTPYKTypa TKaHel, SHepreTuueckuii 0aaaHc,
MIPOUCXOUT MEJIKUI PEMOHT BHYTPEHHUX OpPraHoB uesoBeka. T. €. B (ha3e MeUIEHHOro CHa opra-
HU3M BOCCTaHABIMBAETCs YUCTO GU3NUYECKU, KaK MaTepusi. B aze GpicTporo cHa OT/IbIXaeT co3Ha-
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HUE: MBIIIIBI HAXOAATCA B pacciaablIeHHOM COCTOSHUM, a EATEIbHOCTh MO3Ia aKTUBU3UPYETCS.
Tak 4TO KOPITyCKYJISIpHAs M BOJTHOBAsl YAaCTH HAIIETO Teja (MEHTalbHAasl COCTABIISIONIAs) 00CITy-
KHUBAIOTCS OTACIBHO, moodepeaHo. OHU U paboTaloT CHHXPOHHO, HO IUKIMYHO.

Teno nognuTHIBaeTCs 3a CUET COOCTBEHHBIX PECYPCOB, a CO3HAHHE — 33 CUET SHEPTUU BHEII-
Hell cpesibl uepe3 KBaHTOBBIN IPOOET.

OTtu npobesbl MOKHO BUJIETh M HA MAarHUTHOM IITPUX-KOZIE, C KOTOPBIM Mbl BCTpEYaeMCs
IOCTOSIHHO B MarasuHax.

DTO Te XKe 3epKaJbHBIC XJIOMbs MUPO3IAaHUs, 00CCIICUMBAONINE YEIOBEUECTBY KOMDOPT-
HOCTb CYILIECTBOBAHMSI: C OJHON CTOPOHBI, OHM 3alUINAIOT HAC OT NMPOHUKHOBEHMSI U3 KOC-
MOCa CMEPTEIbHBIX ISl YEJIOBEKA PEHTIEHOBCKUX U JKECTKUX raMMa-JIyuyel — Te€ TacHYT, «3aly-
THIBAIOTCS» B MPOCIJIONKAX, MOCIEA0BaTeNbHO yMEHbIIas cBoto cuity. C apyroil — 3epkajbHbIe
IPOCIIONKH OMOTIONS YIEPKUBAIOT 36MHYIO SHEPTHIO, TPETISITCTBYS €€ OBICTPOMY «HCIIAPEHUIOY.
«IInanenTta» 3emnu mosnocaras, Kak U cama miuaHera. K nmpumepy, nonocdepa, orpaxkaromias
PaZAMOBOJIHBL, COCTOUT U3 CJIOEB PA3IMYHOM IJIOTHOCTH U 3apsKEHHOCTH, KOTOPasi MEHSETCS JIaxke
OT LIUKJIa THS U HOYH.

B ncuxonoruueckom IUIaHe — 3TO «IIOJIOCHI 3€0pbl», YepeayoIIrecs ylauHble U Heynad-
HbIE ATanbl Halled >KU3HU. DTUMU AUCKPETHBIMM IUTPUXaMH MpPOYEpUYEHA BCS 3€MHAs KU3Hb.
[To3TOMy TICHXOJIOTH 4acTO BHJAT OIPEeIICHHbIE IEPUOIbl B )KU3HU YEJIOBEKA KaK Obl 0YepueH-
HBIMU BEXaMHU.

N Bce MBI OsI0CATHIE TOTOMY, YTO IIPECCOBAIUCH U MPOCIAUBAIUCh TEMHOM Marepuei. Bor
NOYEMY U KHU3Hb 10JI0CaTasl, Kak AU(paKkiMOHHAas pelleTKa: MarHUTHBIE MTOJIOCKU B HEU nepeMe-
YKaIOTCSl KBAHTOBBIMU Mpo0OeIaMu TEMHOW MaTepuu. TOJIBKO MBI — B «MaTPOCKY» — B IIONIEPEUHYIO
IIOJIOCKY.

Cama MHOTOCIIOIHOCTh Marepuu (pOPMHUPYETCS IPOLIECCOM €€ «IIPECCOBAHMS» U OTHOBpE-
MEHHOTO «IIPOMACIUBAHUS» — T. €. IPUHIUIIOM «KHYTa U TPSHUKAY.

Kaxxaplii yyacTOk MarHuTta siBiIsS€TCS TOYHOM (paKTaJbHOM Komueil OOoJbLIOro MarHura.
Crout coenMHUTH JABE MPOTHUBOIOJIOXKHBIE MOJOCKHU, IEPErHYB MarHUT MOIOJaM, U B CEpEeIUHE
Ka)/10M U3 €ro MOJOBUHOK MbI HalJIeM OYEPEIHYIO «30HY JEBUTALUN» (HEUTpaIbHYIO 30HY Mar-
HUTA), WU MO-IPYTOMY — «30HY PaCTSKEHHs», KOTOpas 3acTaBiIsieT pacTeHMs TSHYTh BOAY Ha
BbicoTy 100 MeTpoB. Kak HUM HA30BM 3TO MECTO, HMEHHO OHO JIBWKET MPOCTPAHCTBO U BpPEMS.
[Toromy 4TO HellTpanbHas 30Ha MarHUTa — ATO TOYKa pa3JeJIEHUsl MyTH, OT KOTOPO OTBETBIISI-
€TCsl HOBas KU3Hb 10 HOBOM crivpanu pa3Butus. Mcnonab3ys TEpMUHOIOTHIO TEPMOAMHAMUKH, €€
MOXHO Ha3BaTh TOukoW Omdypkaruu. [loaToMy Hamma *H3Hb M €CTh MOCTOSHHBINA BBIOOD, €XKe-
CEKyH/IHO IpeJylaraloiiuii Ham, oOpa3HO BbIpaXkasich, MOWTHU HAIpPaBO WM HAJIEBO WM MPOCTO
BbIOpaTh «IOMIOOMBLIMICS KaJp» U3 Yepeibl, MEJIbKAIOLIUX Ha JieHTe. M mepenpeiruyTh uepes
KBAaHTOBBIN MPOOE, YTOOBI OCYIIECTBUTH 3ayMaHHOE, €CIIM Ha ATO XBAaTUT DHEPTUU BBITUIECKA
[Tapanoxkca.

[Tomyuaetcsi, uto M000¥ MAarHUT, KaK OMOJIOTUYECKUH, TaK U TEXHUYECKUN, — ITO IITPUX-
KOJI U3 BUPTYaJIbHBIX MPOOEJIOB, U3 KOTOPBIX BblOpackiBaeTcs aHeprus [lapagokca.

3TO0 XOpOILIO BUJIHO HA CTPOCHUH MO3BOHOYHUKA — TUCKPETHO PACIOI0KEHHBIM [T03BOHKAM,
pa3esieHHbIM KOJIJIAar€HOBBIMU XPSIILIEBBIMU IUCKAMU, THOKOCTh U )KM3Hb KOTOPBIX MOJAECPKHUBA-
€TCs BBIIJIECKAMM CBETOBOI'O KOHYCA, IPOUCXOJALIMMU B KAKJIOM U3 HUX.

Cucrema JeBUTALMM, HAXOAALIASCS MEXAY ITO3BOHKAMH, OOECIEUMBAET COXPAaHHOCTh
MIO3BOHOYHOTO CTOJI0A, MHA4Ye Obl HUKAKME KOHCTPYKIIUH U3 XPSIIEBIX TUCKOB HE BBIJCPKAIU ObI
TSKECTH BEPTUKAJIBHOIO JABJICHUS CTOJI0A CHIIbI TshKeCTU. JKU3Hb TMCKOB 00€CneunBaeTCs TOJIBKO
IIOCTOSIHHBIM PacTsKECHUEM MO3BOHOYHUKA.
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Kaxk Tonbko nccsakaer OHEpIU-, 06€CH6‘{I/IBaIOHIa$I PACTSKCHUC U JICBUTALUIO, JUCKHU ITO3BO-
HOYHHWKA HAYWHAIOT BIIOJIHC MATCpPpUAJIbHO CIIa3SMHUPOBATLHCA, a4 ITO3BOHOYHUK YKOPAUUBATHCA —
HACTYIAroT 00JIe3HU U cTapocTh. COOCTBEHHO, TUCKH U Pa3pyIIAIOTCs TOJIBKO OT TOTO, YTO Mepe-
CTaIOT OMBIBAaThCsI CHHOBHUAIBHOM JKUIKOCTBIO, @ OHA MPEKPAIACT CBOE BBIICICHHIE TIPH 3aMeiie-
HUH YHEPTreTUYECKUX TPOLIECCOB.

[IpencraBute cebe 30HBI JICBUTAIIMHM ITO3BOHOYHMKA MOXKHO Omaromaps STOH 3Meiike
(puc. 45).

Puc. 45. [lepesannas smetixa Puc. 46. 3mesn

Nnm «0oeBoii packpackoii» HacTOsIIEN 3MeH, IEMOHCTPUPYIOLIEH BO BCel Kpace MMUTALUIO
JTUCKPETHBIX OTPE3KOB C 30HAMU <JIEBUTAIIUN» (puc. 46).

[Tocepenune 6momarnuTa no3BoHouHnKa HaxoauTcs ooacts KKT — rmaBnast o0nacTs ieBu-
TaIHH.

NHTepecHo, 4TO ¢ TOUKHU 3peHUSI 330TEPUKH, BCE OOBSICHIETCS] TOUHO TaK XKe.

-~

Bepnemcsa k paccmompenuio nossonounuxa uenogexka. O pacnonoxicenuu
HA4anbHOU MOYKU, U3 KOMOPOU NPOUZOULTU OMPANCEHUS, U36ECMHO, YMO OHA
HAXo0umcsi Ha epanuye 08yX Mupos, nocpeoutre medcoy Humu. Ho, nocxonvky
MOHKUE NPOCMPAHCNBA XAPAKMePU3YIomcss OOIbUUM KOTUYeCMBOM U3MEPEHUL,
npu NpoeyuposanuU HA NO360HOYHUK IMA MOYKA MOJICEN UMENb HECKOIbKO
8b1X0008. Bo-nepsvix, ee npoekyust npuxoOumcst Ha HUJICHIO epanuyy Bepxnezo
MUPA — MO MOYKA MENHCOY 3AMbLIOYHOU KOCIBIO U NePEbIM UEIHbIM NO360HKOM.
Bo-emopuix, smo eepxuss epanuya Huoicnezo mupa, m. e. mouka, Haxo0awasics
HEenocpeoCcmeeHHo noo Konuuxom. M 00Ho8pemenHo oHa npoeyupyemcsi mo4Ho
nocepeoune Medxicoy Mupamu, mo ecmv HAd YeHmp CUMMempuu NO360HOYHUKA
MenHcoy 6-m u 7-mM 2pYOHbIMU NO360HKAMU. DMO 21asHble 6bIX0Obl 8 Haule
uzmepenue u3 0OHOU U MOt JHee HaYAIbHOU mo4Ku. M 6ecb N0360HOYHUK, KAK U 8€Chb
300UaK, cledyem paccmampueams Kak COBOKYNHOCHb OMPANCEHUT FMOU MOYKU
HA PA3HBIX CMAOUSIX PA36EPMbLEAHUSL.

Ilpu cosmewenuu mpex npoekyuil HAYAILHOU MOYKU 6 MPEXMEPHOM
obveMe NO360HOYHUK U30SHYICA Dbl 8 8Ude 80CbMEPKU, 00paA306a8 08a KOIbYd,

45



H. B. OcbmuHuHa. «KBaHTOBasi buomexaHuka tena. Metoavka 0340pOBNeEHNs ONOPHO-ABUraTenbHOro anna-
paTa 4enoseka. Yactb I1»

CMBIKAIOWUXCSL 8 OOHOU mouKe. DMo u ecmb YC06HAst mMouKka nepeeuda. A kaxcooe
U3 amux Koiey npedcmasisem coool NPoeKyulo 00HOU U3 NOBEPXHOCMELL IeHMbl
Mebuyca, xomsi, no cymu, 3mo 00Ha NO8EPXHOCHIb.

Jleuoicenue 66epx unu  6HU3 NO  NO360HOYHUKY U3  YEHMPATbHOU
MOYKU coomeemcmayenm O08UNCeHUI0 88epx uiu enu3 no Jpesy ®Dpasaweti
(260MIOYUOHHOL TeCmHUYe NO360HOYHUKA). DPOPMAIbHO OHO COOMEEmMCmeyem
OBUIICEHUIO NO MeM Jice 300UAKATbHBIM 3HAKAM, 6 MOl e NOCIe008AMeENbHOCIU.
Ho smo — dsuoicenue no paswvim cmopounam nenmol Mebuyca 300uaxa.
http://zoroastrian.ru/node/1047

ComacHo Takoi TPaKTOBKE BECh TO3BOHOYHHUK — 3TO COBOKYITHOCTh OTPaKEHUW OJTHOM 3TOU
TOYKH JICBUTALIUU.

HeiiTpanbHas 30Ha MarHura — 3T0 MECTO «KBAaHTOBOTO IMpoOesia» U 00JacTh BXOXKJIECHUS
«T€MHOU MaTepun». YIUBUTEIBHO U CUMBOJIMYHO, UTO CBET JIETIAETCS U3 ThbMbI U BO TbMY BO3Bpa-
uraetcsi. Ml Bce Kak Obl CO37JaHbl U3 30HbI JIEBUTALIMU: U3 KOCMUYECKOH IMyCTOTHI U BPEMEHH.

B mepeceyennn GppoHTAIBHON U CarruTaabHOM IUIOCKOCTEH, KaK B MEPECEUCHUU KpPEcCTa,
HaXOJSALIErocsl BHYTPU YEJIOBEKa, HAXOAUTCSA LEHTP MarHuTa ero rno3poHoyHuka — koren JKKT,
o0ecredrBaoIni KU3HEACSITETbHOCTh OPraHnu3Ma, MOJOPIOLIbLE, JIeXKAIIEe IO/T COJTHEUHbBIM CILIe-
TEHUEM.

Br160p 3emiiu B o3y 3acesieHus €€ OMOIOTUYECKOM KU3HBIO MPOU3O0IIIEN TOTOMY, YTO OHA
JSKUT B oaoprombe COoMHEUHOM cuCcTeMBbl, «Tena» Co3narens, MpeaCcTaBIsIonero cooon oM,
/1€ J)KUBET B JIIOOBU U COTJIACUU JKEHCKAsl U MYXCKasi JHEPTUU.

CrnereHue MOTOMY M Ha3bIBAE€TCA COJHEYHBIM, YTO €TI0 HEPBHBIE OKOHYAHUS PACXOISATCS
U3 1IEHTpa JIEBUTALMU KaK COJHEYHbIE JIyYd, MOTOMY UYTO «BBIIUIECKHUBAIOTCS» B3PHIBOM CTPYH
YopTuHrToHa. YIpaBisieT 3TUM MoaOpronIbeM Yakpa MaHumypa — «OpromnrHoi Mo3ry. B kakoM-To
miane xonoaublid TepMos KKT — 3To aHaor 35eKTpUYeCKOro MOTEHIHAIa MO3ra.

ConHeuHoe CIIJIETEHUE — CaMOe KPYITHOE U3 CTUICTCHUI BET€TaTUBHOW HEPBHOW CHCTEMBI (OT
Jat. vegetativus — paCTUTENIbHBIN) YelloBeKa, KOTOPYIO ellle Ha3bIBAIOT «YPEBHON HEPBHOM CUCTe-
MOil», MOTOMY YTO OHa PEryJIHUpyeT ACSITeNbHOCTh BHYTPEHHUX OPraHOB, jK€Je3 BHYTPEHHEH U
BHEIIHEH CeKpeluu, KPOBEHOCHBIX U TUM(PATUYECKUX COCYIOB.
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Caxacpapa

Buwynxa

AHaxata

Mynapxapa
Puc. 47. Cemv uaxp

[axe Ha ormuecknx cxeMax MaHuIlypa BCErja UMEET HE OJUH «XBOCTHK», a JIBa, JIEMOH-
CTPUPYIOLIMX BEJIUYMHY €€ «3AIUBKU» 10 CICAYIOLIEH BBILIEIICKAIICH YaKpPhl.

Nmenno 3mopoBast sHeprusi MaHHUITyphI JaeT HaM KU3HEHHYIO CHITY M U30aBIIsIeT OT MHOTHX
3abosneBanuii. YUemoBeK, y KOTOPOTO HOpMAJIbHO (PYHKIIHOHUPYET 3Ta YaKpa, UMEET KPETKOe 3/10-
POBBE U MOKET PACCUUTHIBATh HA IOCTATOYHO BBICOKYIO IPOJOJIKUTEIBHOCTD KU3HU.

Woru cuuraior, 4To Bee 6oe3Hr MaHUITyphI IPOMCXOAT H3-32 OTCYTCTBUS B HEll BHYTPEH-
HETO rOpPEHUSI.
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B kuraiickoit ¢punocopun Manurypa Ha3bIBaeTCS «TPOWHBIM oOOTrpeBaTenemM» Omaromaps
HHEPreTUIECKOMY YYaCTHIO B TPEX AAIOIIUX TEIUIO CUCTEMaX: MUIEBAPEHIH, IbIXaHUU U CHCTEME
BOCITPOHM3BEICHNUSI.

-

Manunypa cuumaemcs yenmpom HCU3HECHOCOOHOCMU, BbIHCUBAEMOCU,
NOMOMY UYMO UMEHHO 30eCb 6CMPedaiomcss Npama (OBUNCYWAACS BBepPX
KOCMUYeCKast dHepaus, KOmopas HANnoaHsem coOou 6epXHIO 4acmb mena) u
anana (08udICYwWascs 6HU3 SHepeUsi, pabomarowas 6 0OIACMU MA308020 NOSICA).
Cnedyem ommemumbv, 4mo COIHEYHOe CHIeMmeHUe SGIAEmCcs UHMeSPAalbHbIM
YeHmpom mpex NIaHO8 — PuULecKo20, ACMPATIbHO20 U OYXOBHOZO.
http://www.bio-lavka.kiev.ua/litradshams.shtml

Ha ¢usuyeckom ypoBHe Manumypa cBsizaHa ¢ IpoliecCaMy MUIIEBAPEHUS U TOTJIOMICHUS.
Omna BIMsIET Ha COCTOSTHHE KeJie3, (PU3HOIOTHIECKUX MPOLIECCOB U OPTaHOB, TAKUX KaK JKEIYIOK,
JIBEHAILIATUIIEPCTHAS KUIIIKA, XKEITYHBIN Iy3bIpb U MEYEHb. JTa YaKpa CBA3aHA C TOPMOHAIbHON
(byHKLIMEH MOHKeTyI0YHO JKee3bl, a MIMEHHO ¢ OCTpoBKaMu JlaHrepranca.

3710 0OBSICHAETCS TEM, YTO MEPUIHAH TpeX oOorpemareseil MOTHOCTHIO OMUCHIBACT TYIIO-
BUIIIE YEJIOBEKA, CBS3BIBASI MEXK]y COOOH BCe TpH €ro 4yacTH. Ero BHyTpeHHMI X0 MIET OT Haj-
KITFOYMYHOW SIMKH, Yepe3 dMUTACTPHUl 10 T0OKa: BEPXHsS YaCTh OTpaHWUYEHA CHU3Y AuadparMoin
Y BKJIIOYAET CEep/Ilie U JIETKUE; CPETHS YacTh paclookeHa MeX Ty AuadparMoi 1 MymKoM, COOT-
BETCTBEHHO ITPUHAJICIKUT CEJIE3EHKE U XKEIIYJIKY; HUKHSSA YaCTh HAXOAUTCS HUXKE ITyIIKa U UMEET
OTHOLIEHUE K [TOYKAM, KUIIEYHUKY, MOYEBOMY ITy3bIPIO.

UYroObl HOpMaAIBbHO (YHKLIMOHUPOBATh, KaX/IbIi U3 ATUX OPTaHOB JIOJKEH UMETh «OT/elb-
HYIO KBapTHUPY», @ HE KIOTUTHCS B KOMMYHAaJIKe». M 3a110r0M 3TOro ABIISIETCS CUCTEMA JIEBUTALIUH.
Kcrartu, He Hano nymars, uto cuctema Jieuranuu B JKKT ecth Tonpko y npsMoxoasmux. Y yerT-
BEPOHOTUX €CTh Ta K€ CUCTEMA, IPUYEM TaK XKeE, KaK U Y YEeJIOBEKA, OHA PACIIONIOKEHA IIPOIOJIBHO
B/IOJIb UX TeJa: O0NacTh JIETKUX y HUX CTPEMHUTCS OTOHTH OT OpIOIIHOM oOnacTu, a OproiiHas
o0macTh — OT JierouHoi. Takum 00pa3oM KUBOTHBIC TUTAIOTCS YHEpruei 3emin. Pa3HuIia TOIBKO
B TOM, 4TO «IIPOAOJIBHO» Y JKMBOTHBIX O3HAYaeT «TOPU3OHTAIBHO», & Y HAC — «BEPTHUKAIIBLHOM.
ITosToMy B Hac 3Ta dHEpPrus TEMHOM MATEPUU BXOAMT MEPIEHIUKYISIPHO ITIO3BOHOYHUKY: YEPE3
OCBb, IIPOH3AIOIIYI0» COJIHEYHOE CILUIETEHHUE.

Kaxxaplii, KTo BUJEI, KaK HAKHIBIBAETCSI J1ACCO, 3HAET, YTO UM HUKOT'O HENb3s I0MMaTh, €CIIN
OHO HE 3aTSHETCs Ha CaMOM y3KOM MECTe — Ha IIee )KUBOTHOTO, IIPOUIs uepes3 ero rojaosy. /s Hac
camoe y3KOo€ MECTO TeJla HaXOIUTCS B IIEHTPE TUIEepOOIonia, B 30HE PacTsHKKU, B CaMOM y3KOU
30HE, Pa3AeIIAIONICH BEPXHIOI U HUKHIOKO TI0JIOBUHY TEJa.

ITocmoTpuTe, Kakue TpeLMHbI OCTaBUIIa 9Ta SHEPIUs B BUJI€ HEPBHBIX BOJIOKOH, OTXOISAIUX
KO MHOTMM BHYTPEHHHUM OPIraHaM, — B COJIHEYHOM CIUIETCHUU HAXOJUTCSI COBOKYITHOCTh HEPBHBIX
OKOHYAaHUH.
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Puc. 48. BonoxHa
COMHEYHO20 cHiemeHus

OTH TpeIuHbI OA00HKI yAapy KOIbs, MIPOOUBIIEMY 3€pPKaJIbHYIO CTEHKY OHOTIONS.

Bort ot Takoro yaapa s3gpdepeHTHbIe HeHPOHBI B aBTOHOMHOM HEPBHOM CHCTEME Pa3leTEeNNCh
Ha nepudepuio, OTKYAa U CTAJIN YIPABIATH Oprann3MoM 6e3 npusiedenus Mosra u LIHC, kotopbix
Tor/a euie He Obu10. Tak ynpasisieT HaMH BereTaTUBHAsI HEpBHAs crcTeMa (4acTh epuepruiecKoi
HEPBHOM CHUCTEMBI), TIO/I €€ KOHTPOJIEM HAXOATCS OpraHbl KPOBOOOPAIICHHUS, AbIXaHHsI, TUILEBa-
peHUs, BBIICTICHUS, PA3MHOKEHHUSI, & TAK)Ke 0OMEH BEIIEeCTB U POCT. B 3TOM aBTOHOMHOI HEPBHOA
cUcTeMe JBUTaTeIbHBIN A (depeHTHBII HEHPOH HAXOANUTCS Ha epu(eprH, 1 CHMHHOW MO3T JTUIIb
KOCBEHHO YIPABIIAECT €r0 UMITYJIbCaMu. J(esTeIbHOCTh BEIreTaTUBHOW HEPBHOM CUCTEMBI HE 3aBH-
CHT OT BOJIM YeJIOBEKA. DTO 03HAYAET, YTO B OOBIYHBIX YCIOBHUIX UYEIOBEK HE MOXKET BOJICBBIM YCH-
JIMEM 3aCTaBHUTb CEPIe OMTHCS PeKe WIN MBIIIIBI XKeTyIKa — HE COKPAIaThCsl.

MBI npruHUMAaeM SHEPIrUI0 BCEM IT03BOHOYHMKOM, a He ToJbKO 30HOU JKKT. Benp mpu xena-
HUU MO)XHO HAMAarHUTHUTH JTFO00H KyCOK CTaJIM TaK, 4ToObI OH UMeN He 2, a 4, 6 u 6oJiee TOoIT0CoB,
pa3eaeHHBIX HEUTPAIBHBIMU 30HaMU. [IOHATHO, YTO HEBO3MOKHO IIOJIyYUTh MAaIrHUT C HEYETHBIM
YHCIIOM TIOJIFOCOB, WHAa4Ye OBbUIO Obl peasbHO MOIYYHUTh M OJHOIOIIOCHBIH MAarHWUT, YTO alpUuOPH
HEBO3MOXHO. [I03TOMY BCTpEUa MPOTUBOIIONIOKHBIX 3apsII0B IIPOUCXOIUT BO BCEX HEUTPAIIBHBIX
30Hax, yTo no3BossieT Toky [{HC Teus 1o BepTrkaiv mo3BOHOYHKKA HenpepbiBHO. [TosToMy cBOE-
00pa3HBIMH «IIOPTAJIAMU» CTAHOBSTCS BCE HEHTpaibHbIe 30HBI. M HE TONBKO B BHJE Yakp, HO U
MHUHHU-YaKpbl (aKyIyHKTYpHbIE TOUKH BBIXOJA CBETA), U Ka)kJasl Hallla KJIETKa.

[lepBas u cenpMas 4yakpbl BRICTpAaUBAIOT Moprtai coenuHenus Heba ¢ 3emiel, BoicTynas
JBYMs ITOJIFOCAaMU MarHura. [103ToMy HX JIOTOCHI paCKpBITHI BAOJIb 3TOM «IPAaBUTALMOHHON BEP-
TUKaJIN», 00ecreunBasi paboTy ONTUYECKOM 3JEKTpUIeCcKol cucteMbl. HaunHas co BTOpoi, YaKkpsl
HAYMHAKOT IIPUHUMATh DHEPIUI0 OKPYXKAKOLIEH CpeAbl — MEX3BE3JHOM IbUIN, IPOHUKAIOIIECH B
Conneunyto cucremy u armocdepy 3emiuu. Y Ta TeMHast MaTepusi, HUKOMY HE U3BECTHAsl M HEIO-
HATHAsl, 10 MHEHUIO YYEHBIX, U BXOJUT B COCTaB MEX3BE3QHOU Cpelbl. UeM BbIlIE HAXOIUTCA
yakpa, TeM 0oJiee OUHMLIEHHYI0, TOHKYIO SHEPrUI0 OHa IpUHUMaeT. [loaToMy Bce 4akpbl pa3HbIE.
VY HMX pa3HOE KOJIUYECTBO JIETIECTKOB, COOTBETCTBEHHO MX PE30HAHCY, Pa3HbIN LBET. Bo BTOpyO

49



H. B. OcbmuHuHa. «KBaHTOBasi buomexaHuka tena. Metoavka 0340pOBNeEHNs ONOPHO-ABUraTenbHOro anna-
paTa 4enoseka. Yactb I1»

Yakpy BXOAAT IIOTOKU TEMHOMW 3HEPruy, npuxoasimue ot JIlyHel. [103TOMy 1 MEHCTpYaIbHBIN LUK
— JIyHHBbIH. A Ta300€pEeHHBIE CYCTaBbl, KaK Bbl CKOPO YBUIUTE, COBEPLIAIOT HYyTAlIUIO B TAKT JABH-
YKEHUI0 3eMJIH, Ha KOTOPYIO Bo3zaeiicTByeT JlyHa.

Bce ocranbpHble MATh YaKp-«IOPTAJIOBY pabOTAIOT C TEMHOM MaTepueil U BpeMEHEM, 4TO 1aeT
BO3MO>KHOCTh MAarHUTHOMY I1OJIXO BBICTPAUBATh «MSCKO» T€JIA, [I03TOMY 3TH JIOTOCHI YaKpP U BBIHE-
CEHBI 32 (PPOHTATBHYIO TUNIOCKOCTH TEJIa YeJIOBEKa.

Bor Tak cBer pabotaer ¢ TemHOTON. 1 B 3TOM mMOCTOsSIHHON O0pbOE TeMHOTA MOOEKAAET,
OTpBIBas TEJNO OT ayXa. Teno npenaercs 3emiie, yIia BOCHApseT K CBETY.

Ecnu nmocmMoTpeTh Ha CTpOEHUE ONMOPHO-ABUTATEIBHOIO anmapara ¢ TOYKH 3peHus oOpasza
TOPHAJ0, TO €r0 (pU3MKa OOBSICHUT, IOYEMY HAIIM OPTraHbl HAXOASTCS HA CBOUX MECTaX, HE «CBaJIH-
BasICh» BHU3 OJ] IEUCTBUEM CHUJIBI TsDKECTU. [IOHATHO, UTO UX AepkaT cBa3ku. Ho oHu ecthb nuib
MaTepuabHO NMPOYEPUECHHBIE KOHTYPbI CETKH, 00eCIIeYnBaIOLINE IPOYHOCTh KapKaca. A BHYyTpU
HEro HaXOJAWTCS BOJIHOBOE HAIOJHEHHUE, MOJOOHO HEBUIMMON aHTHUTPABUTAMOHHOU «IIEPUHEY,
KOTOpasi IEPKUT Ha ceOe BCe BUCLIEPATIBHOE COIEP)KUMOE.

VY 1106010 KUBOTHOTO, IEPEIBUTAIOLIETOCS HA YETHIPEX KOHEUHOCTSIX, OpTraHbl BUCST HAIIPO-
TUB UHHEPBUPYIOIINX UX TIO3BOHKOB.

Y Homo sapiens, CTOSIIIETO BEPTUKAIBHO, KAXKIBIA OpPraH, COOTBETCTBEHHO, TOXKE JTOJKEH
JIeKaTh HAa TOM K€ MECTE, ITIOCKOJIbBKY BEPTHKAJIb )KUBOTHOTO CTajla TOPU30OHTAJIBIO YEJIOBEKA.

DTO NOCTUTAETCS PHEPTETHUYECKON TOAIEPKKOIN CIIUPAbHBIX BHXPEH, KOTOpbIE B (PH3HKE
HOCAT Ha3BaHue Buxpel benapa u Teinopa. [IepBblil 13 HUX MOKHO IIPEICTABUTh MYKCKOU YHEP-
THeM, a BTOpOil — dKEHCKOM, KOTOPBIMHU, KaK 51 y’Ke TOBOpuUJIa, IBISIOTCS Tal(pyHbI, IlyHaMH U COJIH-
TOHBI. B omiinuue ot crosiuero Buxpst benapa (KOTOpbIM SIBISIIOTCS TOPHA/I0), OHU KaTATCS TOJIBKO
Ha O60Ky. Ot Buxpu Teiiopa BOSHUKAIOT Ha MIOBEPXHOCTH TeJa, JBUTAIONIETOCS B BOIHOW WM B
BO3AYLIHOM cperie. X UCcTionb3yroT peIObl M ITULIBI AJIs OpraHU3alluy IUIaBaHus U noneta. T. e. 3tu
BUXPU MMEIOT ABM)KEHUE BJIOJIb MOBEPXHOCTH 3emin. I B 3TOM cyTh *eHCKol sHepruu. OHa He
«xBaraeT 3Be3] ¢ Heba». OHa cTenercs 1Mo 3emiie, Kak CesiTelb, IOTOMY YTO OTBEYAET 33 TeHO(OHI.
A TopHano — 310 Buxpb beHapa, mogHuMaronuiicst BEpTUKaIbHO, COSAUHSISI HE0O U 3eMJTIO.

[TocmoTpum Ha paboOTy TOPHAIO C TOYKU 3PEHUS MYKCKOH U KEHCKON SHEPTUH.
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Puc. 49. Cxema mopHado Puc. 50. [locmynnenue anepauu
8 HEUMPAnbHble 30HbL

C nepudepun monepevyHo B TOPHAIO BTATHBAIOTCS IPYTHE MTOTOKH, 00ECIIEYHBAIONTNE POCT
TOPHAJ0 U €r0 MOIIHOCTb.

Topnano npoasuraercs 61aronapsi CBO€00pa3HbIM «IOIIITUITHUKAM — MapuKaM. M Kaxbiid
HIapUK ABMXKETCS BBEPX SHEpruew, mpuxopsiied u3BHe. M 3Ta sHeprus nmpoHHUKAaeT B TOPHAAO
TOJIBKO B OTPEAEIIEHHBIX «HEUTPAIbHBIX)» 30HAX.

[TosTomy mapuku — BocbkMepkn MeOuyca, HaHU3BIBAOTCS IIEMOYKOM, B KOTOPOW KaXKIIbIi
HOJIMK IUIOAUT HOBBIN, HATOJIHEHHBIN TPOTUBOMOJIOKHOM YHEPTHUEH, 32 CYET TOTO, YTO MPOJIE3AET,
BBIBOPAUMBasACh, CKBO3b COCETHUM, KaK 5 IOKa3bIBaJia Ha MPUMEPE BA3AHUS KPIOUKOM.

Jlerye Bcero yBUJI€Th «IIEPIEHAUKYISIPHBIN» TOTOK MOXKHO Ha IPUMEpE MYTOBUHBI, 110 KOTO-
pOM HaBOpayMBaeTCsl Ha MO3BOHOYHUK IuioAa BosHOBast kapmuueckas JJHK marepu. U xots sta
IporpaMMa MoCTyIaeT U3 ee rojoBbl, SHEPrus, IoMoraroias GopMHUpOBaTh TEIO pedeHKa B Pe30-
HAaHC C 3TOM MPOrpaMMOii, BIIOJIHE peasibHa, IOCKOJIbKY OHA U CKPYUYHMBAET ITyIIOBHHY.
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MarHuTHOE
| none

- IpaBuTauyma

Buonone

y
o

_/ ONeHTPM4EcKMi
o = ~ nﬂTGH

Puc. 51. ITomoku, sxooguiue
8 He/l08eKd

WHuTepecHo, 4TO 3TOT «IyHHBI» OajaHC, MOKa3aHHBIM MHOI0 Ha IpuUMepe Kopombicial
(puc. 52), MOXXHO yBHJIETh U Ha JIyHe: B MOJHOMYHHE MHOTHE BUAAT Ha HEW 00pa3 JEeBYIIKH C
KOPOMBICJIOM.

! Cwm. «TaiiHbl 0CTCONAaTHH 1 3aKOHbI NIOCTPOEHU IpaBUILHOHI ocaHku. HacTs 1», c. 254.
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Puc. 52. Kopomuwicio

Kcratn, ee «Buenn» B CBOMX MpelaHUsX MHOTHE HAPOIHOCTH: OalIKHUPBI, O0Irapsl, abXxassl,
Tatapsl, HapogHOCTH CpeHeit A3uu, Bce CeBEpHBIE HAPOJIbI.

Korna Ham kaxercs, 4To Hac Jerko HeceT 1o 3emiie, Kak MyIIMHKY WU NTepeKaTu-noe, 3Ha-
YHUT, B HAC MaJ0 MYXCKOH dHEpruu siH. Mbl JOJKHBI yIIPYTro OTTAJIKUBATHCS OT 3€MJIU. A JIETKO
0exarh, CKOJIB3UTh, KaK XPUCTOC TI0 BOJIE, TTO3BOJICHO TOJIBKO HOXKKaMm Mcupl, B3Oerarorieit mo
COJIHEYHOW CHUPAJIbHOMN JIECTHUIE «ITO3BOHOYHHKA» TBOpIA WIIM KPYKAIIEHCs B TaHIE BOKPYT
€ro «coJHeyHoro mecta». Tanuem Mcuapl nin 6eroM ee Jerkux HOXKEK HAKPy4UMBAIOTCSI CIIMpan
BOKPYT «IJIaBHOTO 3JIEMEHTa». JTUM 3JIEMEHTOM, KaKk U BUXPEM TOPHAJI0, BHICTyIaeT o0pa3 ¢ai-
JIoca, a YHEPrueH, MPOHUKAIOMIEH B IEPEMBIYKA HEUTPAIBHBIX 30H — TEMHAs SHEPIusi, KOTOPYIO
ucnonp3yet Vicuna s mogHATHS U TOPHAO, U (aoca.

KoneuHo, MoxxHO moka3aTh 3TOT 00pa3 Mpoiie: Kak neperundaercs U nepekpyunBaeTcs JIeHTa
MarHMTHOTO MOJISl B BUJIE CJIOEB MPOCTPAHCTBA, HAHU3BIBAIOIINXCA Ha cepledyHuK. YTo-To Bpone
KaHare WIM KBUTAHIWN, KOTOpble HAKaJbIBalOT KaCCUPBI, HO CBS3aHHBIX APYT C JAPYTOM B OJHY
CIUPAIb.
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Puc. 53. Cnou npocmparcmsa, HasepHymbie HA ONMUHECKYIO
8EPIMUKATIb, OCTIAULYIO BEPMUKANL NO3B0HOYHUKA, 3AKPYHUBAACH
U NOOHUMAACH NO HeMY.

Bot Ttak, neperu6asch, ojHa BOCbMEpKa IUIOIUT CIEAYIOIIYIO0, Beb «HEHTpanbHas 30Ha»
MarHuTa HaxoJuTcs B KaxJou ee neperude. CTOUT MEepPEerHyTh, MEPEKPYTUTh MArHUTHYIO BOCh-
MEpKY, KaK cpa3y OT3€pKaJIMBaeTCsl HOBAsi — UJIET IPOLIECC Pa3MHOKEHUS MUPA.

C Touku 3peHHs (PU3HUKU ATO U IPOUCXOIUT ¢ Buxpsimu benapa u Teitnopa.

DNEKTPUUYECKUN TTOTOK MOXKHO MPEICTAaBUTh BUXPSIMU beHapa, naylmumu yepes Mo3BOHOY-
HUK U MPUTATUBAIOIIMMH YeJIOBeKa K IIEHTpY 3eMiid. A MarHUTHoOe roje — Buxpsmu Teitnopa,
KOTOPBIE BXOIAT B KAKIYIO HEUTPAJIbHYIO 30HY, JUCKPETHO.

Ho Benp MBI yke rOBOPHIIN O TOM, YTO BUXpHU Telnopa MOTyT CTENUTHCS TOIBKO IO 3€MJIE —
B OJHOH TuI0CKOCTH. [ToJHUMaTbCS BJIOIb MAarHWTa, TOPHAIO MIIH TOTO ke (hajioca UM OMOTaeT
9HEPrus TEMHOM MaTepuu, KOTOpasi MEPIEHANKYIISIPHO B BU/I€ BPEMEHU BXOJUT B KBAHTOBBIN MPO-
6e1, Oy/lyuu HEOThEMIIEMOI YaCThI0 MarHUTHOTO ToJIs. [I0TOMYy 4TO MarHMUTHOE MOJIE IIJTFOC BPEeMs
paBHBI MHUHYC-TPAaBUTAIMHU, IOCKOJIBbKY OHU aHTUOIM3HELIbI, POKICHHbIE HHBEPCUEH.

Cnaboe >keHCKO€ MarHWTHOE T0JIe CITIOCOOHO JOCTUYh YPOBHS CBOETr0 M30paHHHMKA TOJIBKO
Oaroapsi XBOCTy BPEMEHH, KOTOPOE OIYCKaeTcs B 03epO TEMHON MaTepuH.

[ToaTomy Ha 3emite, OyayuH «My>KCKUM», BUXpb beHapa, TeM He MeHee, TO/IepKUBAET CBOE
BEPTUKAIBHOE TOJOKEHHE TOJILKO Onarofaps >KEHCKOM SHEPruM — TEMHU CaMbIMHU «IIOJIIUITHU-
kamm» (puc. 49-50). VX sHeprust roToBa BBIBEPHYTHCS HAW3HAHKY, MEPEIUIETAsACh CHHPATbHOM
BOCBMEPKOH, JIUIIIb ObI TOJIBKO MOAHATH MYXCKOM BEPTUKAIBHBIN CTOIO «TOPHA10» HA MOJBUT BO
ums 3emin 1 Heba, a Ha 3emite Bo uMst J1t00BU. M TOBKO TOTOMY, YTO )KEHCKasi SHEPTUs CTPEMHUTCS
MOJIHATHCS 10 YPOBHS CO3HaHus TBopua.

Bot Takum 00pa3om U IBUKETCS IMEKTPUUECKUN TOK, CTPEMSICh BBEPX 110 IPOBOJHUKY BHX-
PEBBIMU CITUpAJIbKaMHM, pa3fe’IeHHbIMU JAPYT OT JIpyra MpoCIOWKaMu SHEPruyd TEMHOW MaTepuu.
Kak MbI yxe 3HaeM, TeMHasi MaTepusi B KOCMOJIOTUH — 3TO «TE€MHas JIOIIaJKa», OHa OOHApYKH-
BaeTCs JMILb 110 ONOCPENOBAHHBIM peakuusM. M TeM He MeHee UMEHHO €€ MOCTYIIJIEHUE B opra-
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HU3M, SIBJISIACH KaTaJINn3aToOpoM, 1aeT HaM BO3MOKHOCTb KUTh. M )KH3HB 3Ta perynupyercs BpeMe-
HEM, IPOXOJ KOTOPO# fo3upyeTcs Mcnion, KoTopast OrpaHUYMBAET BO3MOKHOCTH «TEMHOM CHJIBI)
U CIICIUT, YTOOBI Ta HE BBIPBaJach U3-1oj KoHTpois. OHa npusena 3mest B COTHEUHYIO CHCTEMY,
Y OHA K€ KOHTPOJIMPYET IMOTOKH, IPUXOAILINE HA €TO XBOCTE.

Bce pemaercst TpueAMHCTBOM 3TUX CHIL. DTO XOPOILIO BUIHO B TUTAHUU PACTEHUM, KOTOPbIE
KauaroT €ro U3 MOYBbI TOYHO TaK K€, KaK JbIIIAT HAIM JETKHUE, IEpeKauynBasi BO3AyX, CYyXKasich U
pacmupsIsAce.

-

Bepxusaa wacme cmonba orcuoxkocmu oxazvigaemcsi noo eozdeticmeauem 3
BHEWHUX PA3ZHOHANDABNEHHLIX CUJl, YMO B6bl3bl8AeN JOKANLHOE PACMIANCEHUE.
Omo cunvl adze3uu (npumszugarouyue HUOKOCMy K CMEHKAM KANULIAPa), CUuibl
Jlannaca (komopvie maAHym 66epx KANUMIAPHbIUL CMON0), U CUTbL 2pAsUMAayul,
KOmopble MAHYM HCUOKOCMb 8 KANULIAPHOM CMOoN0e U OKpyxcaloujeli napeHxume
BHUS.

A. B. Kocapes, umocenep, unen AH «Bexmopnas snepeemuxa» «Mexanusm
noovema NUMamenbHblX pacmeopos NPOMmuE CUl epasumayuy no HPoeoosaulemy
NYYKY KCULeMbl U 8 NO46e»

OHeprueil TopHaZ0 OOBSACHAETCS U Halla OTEYHOCTh, M IPOLECC BO3PACTHOIO «BBICYILIMBA-
HUS»: TOPHAZ0, OTJaBasi SHEPruio Ha nepudepuro, — ymupaer. Tak ¥ Mbl, XOTh U MOJIHUTHIBA-
eMCsl SHEprHel TEMHON MaTepuu, TpaTuM OoJIbIIe, YeM MoTpedisieM. Mepoii oCTyIIeH sl TEMHOU
MaTepu MOXHO Ha3BaTh BPEMsI, KOT/1a 3aKaHUYMBAETCS €€ IPUXO/] — UCCSIKAET U Hallle BpeMs KU3HU.

DHeprust, HeoOXoaMMast U Hee, paciipeesisieTcst Bo BpeMs cHa. [losTomy, eciiu Mbl Ha HOYb
«TpELIUM» YEM-TO OCTPEHBKUM U COJIECHEHBbKUM (33JE€pXKUBAIOLIMM BOJY B OpPTaHU3ME), C yTpa
IPOCHINIaeMCs OTEKIIMMH, OIyXITHMHU B KaK ObI Cpa3y MOTOJCTEBIIMMHU. DTO MIPOUCXOIUT TOTOMY,
YTO B OTCYTCTBUU JIBUTATEIILHOM aKTUBHOCTH SHEPTHsI, OCceasi Ha epu(epuu Teia, IPUTITUBACT
K ceOe Bojy.

Croza ke MO)KHO OTHECTH TIOIBITKH OOpOTHCS C BO3PACTHBIM 00E3BOKHBAHUEM JIOTIOTHU-
TEJIbHBIM NOTpeOIeHneM BOJbl. KIeTKu TepsoT BOLy MOTOMY, UTO HE MOTYT €€ yAep)KaTh, a HE
IIOTOMY, YTO €€ MaJI0 K HUM IIOCTYIIAeT. A yJep:kaTb €€ OHU HE MOTYT IO TOH e MPOCTO IpHu-
YHHE, 110 KOTOPOU UCTOLLIEHHBIN YEJIIOBEK HE MOXKET Y/IEP>KaTh B PyKax KOIJa-TO MPUBBIYHBIN AJIs
HETO0 BEC: y HETO HE XBATAET HA ATO CUJI, @ 3HAYMT, SJHEPTUU. M moka Mbl HE BOCCTAaHOBUM IIPaBUJIb-
HBII TOK SHEPTUH, KIIETKH «HE HANBIOTCS», a JIMIIHASA BOJIA, TI0aBaeMasi K HUM, OyZieT Mo-Tpex-
HEMY «pa30pbI3TUBATHCS» Ha MEPU(PEPHIO H YXOAUTH C MOUYEBUHOM, MOTOM U 1ip. Korna Mbl Haum-
HAeM BOCCTaHaBJIMBATh OPTraHU3M, HEMEIJIEHHO YXOIUT PBIXJIOCTh «TYLIKH» — 3HEPTUSI CTPEMUTCS
CTPYKTYpUPOBATh TEJIO BOKPYT MO3BOHOYHUKA, CPOPMUPOBATH OOIIYI0 pabodyI0 eANHUILY U3 TEX
OTJCIIBHBIX IIJIACTOB, HA KOTOPBIE OHA C BO3PAaCTOM PAacTEKIIach U pacnaigack. B 310 Bpems Boxa ¢
nepudeprun CHOBA yCTPeMIISieTCs B IICHTP (B CTEp:KEHb TOPHAO0), HACKIIIAsT KIETKH, 00€3BOXKEH-
HBIE€ CTAPOCTHI0. DTO 03HAYAET, YTO HAYAJIUCh MPOLIECCHl BHYTPEHHETO OMOJIOKEHMS.

Ecnu nepeBecT 3TOT OCTYINAT B «KJIETOYHBIN PEXXUM», TO, KAK U3BECTHO, B IPOLIECCE CTape-
HUS KOJINYECTBO MEXKKJIETOUHOM KHUIKOCTH YBEIUUUBAETCS, & BHYTPUKIETOUHON — YMEHbBILIAETCS:
B MOJIOZIOCTH KUAKOCTb BHYTPH KJIETKH cocTaBisieT 70 % oT oOmiel )KUAKOCTH, a MEXKKICTOUHOH
Bcero 30 %. CoOCTBEHHO MOATOMY BCE MHTEHCUBHBIE YBIAXKHSIOIINE MPOLETYPHI (Ta Ke THaiy-

55



H. B. OcbmuHnHa. «KBaHTOBas GBromexaHuka Tena. Metoguka 0340pOBNEHNS ONOPHO-ABUraTeNbHOro anna-
paTa 4enoseka. Yactb I1»

POHOBAasi KUCJIOTa, TEPMaXX UJIH JIa3ep) U MPOBOLUPYIOT Hallle OMOJOTUYECKOE CTAPEHUE — YBEIH-
YUBas KOJIMYECTBO JKUIKOCTHA MK KICTOK, OHU 00€3BOXKHUBAIOT CaMy KIIETKY. Beb HOBOTO IpH-

X0[4a SHCPrur HET, U MbI OTTATUBACM €€ U3 HCO6XOI[I/IMI)IX MCCT JKU3BHCACATCIbHOCTU OpraHui3Ma
B OCTCTUYCCKHU NPUATHBIC.
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maBHbLIN 2NEeMeHT

CrepskeHb TOPHA/IO 3TO U €CTh «IVIaBHBIN pabounii AIIeMEHT), TOOBIBAIOIINIA AIEKTPUIECKY IO
sHepruto. OH NPOXOIUT BHYTPHU BEPTUKATIHLHOTO OPTAalIa, BAOJb JI0O0T0 MarHuTa 1 OMOMarHuTa.

N bl onaTe Bo3Bpamaemcst k Kamero becemeprHomy. [lepBbim marom MBana IlapeBuua
K €ro YHUYTOXKEHHUIO ObLIO MOBpEXJACHUE fiilla, B KOTOPOM MpsiTanach ku3Hp KameeBa. Korma
Wpan [apesuu pa3oun siino, 6uonone Kames nonuyno. Ho Takux xuByunx ocobei, kak Kareii,
TaKUM MPOCTHIM CIIOCOOOM HE BO3bMEIIb — OH, KaK SIIepuIla, CIOCOOEH OTPACTUTh HOBBIN XBOCT
Y HaJyTh BOKPYT ceOs HOBbIN mapuk ouomnons. [Tostomy rmaBubM fnenom s MBana apesuua
OBLIO MEPEeNIOMUTH €My XpeOeT, UTO OH M cliejall, CIIOMaB MIOJKY W MPEPBaB TEM CaMbIM CBS3b
IUII0ca U MUHYyca. beccmepTHsIii kpyroBopoT sHeprun Kaiiest Obu1 pa30MKHYT, M OH IPEBPATHIICS
B CMEPTHOTO.

Tak 4TO B «IIAlIEHTE» YeNOBeKa, KaK U B IlaneHTe Kaiies, «riaBHBIM 371€MEHTOM» OyneT
€ro N03BOHOYHUK, BEPHEE, SHEPreTUYECKasi CIUPalib, UAYIAs BAOJb HETO.

U Takoii e «I1aBHBIN SIEMEHT)» HaXOAUTCS HE TOJIBKO B YENTOBEKE, HO U BO BCEX «OYCHHKAX),
B KOTOPBIE 3aKPYUMBAIOTCS CIUPAJIU — B Tu1aHeTaxX, CoHIE, )KUBOTHBIX U PACTECHUSX.

Ecnu paccMOTpeTh KENTOK OIUIOIOTBOPEHHOIO KYPUHOTO fiflla, TO BUJHO, YTO B HEM HaXO-
JUTCS CIIMpabKa «XBOCTHKA CIIEPMATO30M/1a», & €CIIM IIOCMOTPETH U0 HA CBET, TO OyJIET 3aMETHO
Y MybCUPOBAHUE KENTKA — «OyCUHKI.

[IpencTaBuUTh 3TOT «IJIABHBIM AIEMEHT)» MOXKHO Ha MPUMEPE PYUKH OBl (Boauka). UTOOBI
10J1a Hauaja CBOE BpallleHHE, Mbl JOJKHBI «HAKAUUBATH) €€ 3TOU PYUKOM.

Puc. 54. I0Ona

Ho T. k. MBI UM€eM J1e710 HE ¢ MEXaHUYECKOW CUCTEMOM, a C WEKTPUIECKON, TO yCIOKHUM
MOJIEITb, U PYUKY OJIBI IPECTaBUM ceOe B BHJIE Jpoccens (KaTyIlKU HHIYKTUBHOCTH ), UMEIOILIETO
CIIUPAJIbHYIO HAMOTKY.
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Puc. 55. Cnupanvraa Hamomxa

Ha xapTuHke Mbl BUAUM CEPJICUYHUK, UMEIOIINN CBEPXY HAIPABJICHUE ceeep, a CHU3Y — 102
(KaK ¥ TIOJOXKEHO B (PU3HKE).

Puc. 56. Cxema
NPOXOHOEHUS
ANeKMpPuU1ecKoz0 moxa

Karymky WHIYKTMBHOCTH, I[€ [UIMHA CEPACYHHMKA HAMHOIO IPEBBIMIAET €r0 JUaMeETp,
AmMrep Ha3Baja COJIEHOUIOM.

Conenoup eme Ha3bIBalOT 0OMOTKOM pesne. OQUH U3 CaMbIX M3BECTHBIX IMPUMEPOB — 3TO
«TATOBOE PeJie» aBTOMOOMIIBHOTO CTapTepa.

-

Conenouo — smo paszHosuonocms snekmpomachumos. OH cocmoum us3
KamywKu YuiuHOPU4eckou hopmvl, UMKU KOMOPOU HAMOMAHbL GNIOMHYIO,
a OnuHa 3HauumenvHo Ooavuie ouamempa. Xapakmepuzyemcs 3HAYUMETbHbIM
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coomHouleHuem OIUHbL HAMOMKU K OUAMEmpy ONPAsKU, Ymo no360/sem co30ams
BHYMPU OJIUHHO20 CONEHOUOA OOHOPOOHOE MACHUMHOE NOJle.

Yepes coneHoua uAeT NOTOK MarHUTHOW MHIYKIUU, UICTOYHUKOM KOTOPOTO CTAaHOBSTCS €TI0
TOJIIoCA.

BoT TakuM coJICHOMIOM SBJISICTCS M HAIll TO3BOHOYHHK.

Kax Takoii coneHous «mpeccyer» Telo 4eloBeKa, MOXKHO MOKa3aTh Ha MpUMepe 3eMIld, y
KOTOPOM, KaK U Y IOJIbI, €CTh TOYHO TAKOW K€ «IJIABHBIM 3J€MEHT». ECTECTBEHHO, BXOASIIUMN B
«TEJN0» C ABYX CTOPOH.

Puc. 57. 3emna

Kak u 1omma, 3emiis CIUTFOCHYTa € TIOJIOCOB M MPUOIMKAETCS K opMe reouna (CIUTFOIIEHHOTO
C TIOJTIOCOB Mmapa). JlaBnenne Ha moyrroca 3eMIId ISHCTBUTENIBHO OOJIBIIE, YeM Ha SKBATOPE, — ATO
MTOKa3bIBAET yUET MOJIOCHOTO CXKATHUS TIAHETHI.

N Tak npouCcXoaUT MOTOMY, YTO HEBUAUMBII COJICHOU/T, TPOXOASIIMIA YEPE3 MoItoca 3eMIIH,
3acTaBisieT 3eMIII0 «IIPECCOBATHCS», IbIIIATh U KPYTUTHCS H0JIOH.

TouHo Takue xe, HEBUJIMMBIE, COJICHOUIBI MPOXOAIT U yepe3 ocb CONHEUHON CUCTEMBI, U
Ka)KIOU TUIaHEThI, U YeJIOBEeKa, U KIJIETKH.

[TocMoTpeTh, Kak pabOTaET COJICHOM I, MOKHO Ha 3TOM POJUKe: http://www.youtube.com/
watch?v=vwDQDpWSEOI

B oTnnuume oT moss MOCTOSHHOTO MAarHWTa, B COJICHOMIE 00pa3yeTcsi HE TOJIBKO BHEITHEE,
HO ¥ BHYTPEHHEE MarHUTHOE TI0JI€, IPOXOIAIIEE Yepe3 €ro OTBEPCTHE.

[Ipu cBOEM BHHTOOOPA3HOM MOCTYIATEILHOM JABUKCHUHU COJICHOHM]] 3aXBaThIBACT, KaK ObI
«3acachIBaeT» B ce€0s MOTOKU MAarHUTHOTO ITOJIS.

DTO oJIHA YacTh ero padoThl. Bropas 3amauya — cHOBa BEIOPOCUTh MAarHUTHBIN MTOTOK B MPO-
CTpaHCTBO. YacTh 3TOr0 BHENTHETO ITOTOKA YE€PE3 BUTKHM OOMOTKH COJICHOM 1 BTSTUBAETCS 00paTHO
B COJICHOU]I, MIOTIOJIHSISI TEM CaMbIM €r0 BHYTPEHHHUI MarHUTHBIN TOTOK.

YacTh mOTOKA BBIIIJIECKMBAETCS B IPOCTPAHCTBO, a Apyras 4acTh BO3BPAIACTCS, ITOTIOJIHSIS
BHYTPEHHEE TI0JI€ «IUIALICHTHD.

BHyTpeHHMIT MATHUTHBIN TOTOK T€YET BHYTPH cosieHoua. [Ipu 3ToM 3TO HE OJIMH MOTOK, a
JIBa, pa3/ieJICHHbIE HEUTPaIbHOM 30HOU COJICHOUA, HAXOAAIEHCs TOCEepPEANHE.

BHenHuii MarHUTHBIA TIOTOK COJICHOM 1A BCET/a HAIIPABJICH B CTOPOHY, OOpaTHYIO HalpaB-
JICHUIO BHYTPEHHETO MarHUTHOTO MOTOKA.
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TouHO Tak e HarpapieHbl B IPOTUBOIOJIOKHBIE CTOPOHBI BHEIIIHUE U BHYTPEHHUE TTOTOKU
B HaIlIEeM TT0O3BOHOYHUKE, B TOPHAJI0, B CHOIIE OTHSA U B 4epHO# AbIpe. [loTomy 4TO BCe 3TO — cose-
HOM/I.

CoOcCTBEHHO, B COJICHOUIE OTPAXKEH MPUHIUI JICHTHI MeOryca IMEHHO COYETaHNEM B HEM
JIBYX TIPOTUBOIIONIOKHBIX HAMPABICHUN. JTO SBICHHE MOKHO YBUICTh U B OMOMEXaHUKE MBIIIIIIL:
HarpasJieHHE JIBMKEHHSI MBIIIIIBI HIET B OHY CTOPOHY, a €€ (paciiu — B MPOTHBOIIOJIOKHYIO.

[TomHuTE BBEIEHHOE DBEPETOM TOHATHE «HAOMIOAaTeNs»? MBI HAXOAMMCSL BHYTPH «COJIe-
HOUIa» ¥ BUIHMM BCE COOTBETCTBYIOIIE 3eMHOMY pakypcy. C TOUKH 3peHHsI KOCMHUYECKOTO paKypca
BCE€ BUIUTCSI HAOOOPOT.

W npornieccrl Ha 3emiie M B KOCMOCE MPOUCXOAST KapIMHAILHO TPOTHBOIOIOKHBIE, TOKAa OHH
HE MePEeMEIIAlOTCsl HA MUKPOYPOBEHbD.

K mpumepy, yyactue jgerkux B TEIJIONPOAYKIHMH — siBIeHUE, oTKpbIToe B 1960 rogy K. C.
TpunuepomM, crapmm HayuyHbIM coTpyaHukoM WHctutyta 6uopusuku AH CCCP. UmenHo 3ta
HepecnuparopHasi (HenpIxarenbHas) (YHKIUS JISTKHX W TO3BOJIIET HAM CBOOOTHO JBIIIATh HA
JFOTOM MOpO3€, a Horam 000TrpeBaTh CBOMM TEJIIOM Ha MOPO3€ HECKOJIBKO MOKPBIX HMPOCTHIHbB, O
9YeM CBUCTEIBCTBYET MPAKTHKA «TYMMOY» THOETCKUX MOHAXOB. DTO sIBIICHHE OOBICHAET U (PEeHO-
MEH «OTHEXOZCTBa»: HEHAPYIICHHBIH KPOBOTOK B CTOIE OTBOJAUT TEIUIO OT PAaCKAJICHHBIX YIJICH,
HE JIOITyCKast TETIOBOTO ITOBPEXICHUS TKaHEH.

Tpuruep 0OHAPYKUI, YTO STOT MPOIECC BHYTPHIETOYHOTO TEPMOTEHE3a MPOUCXOIUT MPH
JIETOYHOM THITOKCHH, WITU TIOHIPKEHHOM COJICPKAHUU KUCIIOPO/Ia.

OxwucieHue )KUpOB KPOBH BHYTPH aJIbBEOJISIPHOTO My3bIphKa (KOHEYHOH TEpMHUHAIM JIbIXa-
TEJIBHBIX MyTEH) 10 YIIIEKUCIIOTO Ta3a U BOABI OOBICHSAETCS TEM, YTO B JIETOYHOM ITy3BIPHKE HET
(U3UKO-XMMHUYECKOTO 3aIpeTa Ha MPEBBIIEHUE MPEeTBbHO JTOMYCTHMOM TeMIepaTypsl BHYTPH-
KJIETOYHBIX OKHCIIeHUM (He Oosiee 42 TpaaycoB — TEMIEpaTypbl CBOpadyMBaHus Oejka), IpekIe
Bcero Onarofaps 3¢ (eKTHBHOMY OTBOAY TEILIa M0 MaJIoMy Kpyry KpoBooOpaleHus. A Ha caMoM
Jiefie TOYHO TaK K€, KaK U B CTPYSX YOPTHHITOHA, BCE MPOHMCXOTUT Oiarofapsi mepexomy depes
TpaHUILy IBYX CpEIl Yepe3 MUKPOCKOITMYECKUE OTBEPCTHS WIIM TOHYANUIIINE TUICHKH.

TonuuHa anbBEOSIPHON CTEHKHU COCTaBIsieT Beero Jiuib okoto 0,0001 mwm (0,1 mxm). B ner-
KuX yenoBeka umeetcst 10 700 MUITMoHOB anbBeon oomei miomansio 70-90 k8. M. Tonuaiimme
CTEHKH aJIbBEOJI — 3TO MIMEHHO Ta IMMOBEPXHOCTH, HA TPAHUIIE KOTOPOU U MPOUCXOANT Ta3000MEH.

Kak BuguTe, TOHKOCTB TPOLIECCOB, OCYIIECTBISIFOIINXCS B OPraHU3ME, TOXKE IPOUCXOIUT «HA
rpanu ¢oja», WK COTTIACHO MPOTPaMMe OpTaHW3Ma, WM B CTPECCOBBIX CUTYaIUsX, KOTa opra-
HU3M HaunHaeT QYHKIMOHUPOBATh MapaoKCAIbHO, OTKPBIBAsI CBOU «KJIAJOBBICY.

[Mono6Hast pabovast «rHIIOKCHS, BBI3BIBAIOIIAS IPOIIECC TEPMOTEHE3a B JIETKUX, €CTh Mepe-
XOJT OOBIYHOTO YEJIOBEYECKOTO AbIXaHus Ha apixaHue Cozmarens. IMEHHO MO3TOMY TEIJIO JBH-
KETCs He BO BHEIIHIOIO CTOPOHY, & BOBHYTPh OpPraHM3Ma — KaK JBMXKYTCSI B HAIlIEM OpraHH3Me
BEPTUKAIbHBIC TIOTOKHU JIBIXaHHsI, CBSI3aHHBIE HE C Pa0OTOM JIETKUX U JradparmMsl, a ¢ IepBUYHBIM
IpIXaHueMm Tena. «lIpaBuito coaeHomn1ay» B 3TOM CiIydae HHBEPCHPYETCsI COIIacHo JieHTe Mebuyca
IIPY TIepexo/ie ¢ MUKPOMHpPa B MaKpoMHp 1 00paTHO. CaMble OOBIYHBIE IPOIIECCHI, HAYIINE B KOC-
MOC€, MOTYT IIPOMCXOIUTh Ha 3eMJI€ TOJILKO B CAMBIX TOHYAWIIMX MUKPOCTPYKTYpax deloBede-
CKOTO OpraHmu3Ma, Tam, rie Jenta MeOuyca aenaet CBOH MepeKkpyT, IPOU3BOAs METaMOP(O36I IO
NPEBPAICHUIO TOYKH B OECKOHEYHOCTb.

C Touku 3penust pakypca Cosmarensi, OH BHAWUT HAC C JBYX CTOPOH: B3IVIAZIOM «HU3BHE
¥ OJHOBPEMEHHO — M3HYTPH Hamero co3HaHus. [IpocTo moToMy, 4To OH HaXOOUTCS B CO3HAHHUU
Ka)KJIOTO M3 HAC B BUE dNH(u3a. DTO TaeT HAM CIOCOOHOCTH K NIEPEMEIICHHIO CO3HAHMS B TIPO-
CTpPaHCTBE.
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LUukn Ypobopoca

Mps1 nocMoTpenu Ha a0COMIOTHO Pa3HBIX MPUMepax: TpaHCc(hOopMaluy HCKYCCTBA, AKUBOIHUCH
U KyasTyphl (B padotax «KynbTypa oauH u Kynsrypa nsay» B. IlamepnHoro), a Takke rpubkax u
BUpYCax, €AMHBIN 3aKOH MIEPeXo/ia KOTMYECTBA B KAUECTBO U CMEHY (hopMaluu 1 MpUOPUTETOB. B
pe3yabTaTe POXKACHUS «KICTKU-ITHUIEPa» MPOUCXOIUT MPOLIECC HHBEPCUU — CMEHBI 3HaKa: MEHsI-
I0TCS MUPOBO33pEHHE, TapagurMbl (prUaocopuu, MOTUTUKNA U IKOHOMUKH Ha MTOTHOCTHIO IPOTUBO-
MOJIOKHBIE. JIUAEephl U pOXKIAAOTCS ISl OCYLIECTBICHUS MHBEPCUH, ISl N3MEHEHUS MPOTPaMMBbl
Ha MPOTUBOMONOKHYI0. UTO JIETKO MOKHO YBUAETH HAa MPUMEPAX B3JIETOB U MAJACHUIN MOIUTHYE-
CKUX JIMEPOB: CHayala WX BO3BBILMIAIOT U MOKJIOHSAIOTCS UM, TIOTOM C T€M K€ DHTY3Ua3MOM HX
BEIIAIOT U OTPyOal0T UM TOJIOBBI (BCIOMHUM (PpaHIy3CKyI0 peBomtonuio). lnanekruka... Bunute
B ATOM TOIIITy TO XK€ CaMO€, YTO BUHUTH DJEKTPOHBI, HE MOAYUHSIONUIUECS IKCIIEPUMEHTATOPAM.
JIromu TOYHO TaKKe BBHIMOIHSIIOT BO3JIOKEHHYIO Ha HUIX KOCMHUYECKYIO TPOrpaMMy, Kak U BUPYCHI.

Ho, o cytu, MbI nieM k camum cede, TOTOMY 4TO 3Ta CIIUPab KOTAa-TO 3aKOHYUT CBOU LIUKIT
Y TOIJIOTUT caMy ceOsi. U korja y Hac He XBaTaeT CHJI, YTOOBI BEIBEPHYTHCS U3 CIIMPAJIU, MbI B HEe
CBOpAuMBaEMCs — B Ty JK€ BOJTHOBYIO «OyCHHKY», U3 KOTOPOH poAUIUCH. IMEHHO MO3TOMY C BO3-
pacToM HaM BCe CIOKHEE BBITNIAIETh MOJIOXKABO M MOATSHYTO: CUJI Ha 3TO TpeOyeTcs Bce OomblIle,
HaC CIIOBHO 3aTsATHUBaeT B ce0s Tyroil y3en pesunku. OH kak Obl TpeOyeT: Uiy ceds, BEPHUCH K
cebe! U Bce MpOUCXOIUT COTIIACHO 3aKOHAM (PU3HUKH: BEJb LIEGHTPOCTPEMUTENbHBIE CHIIBI CBOPAYU-
BaHUS B «OycHHKY» pacTyT. Kak u3BectHo, BcenenHnas Ha JaHHOM 3Tare BpEMEHU paclInupsercs,
a MbI, COOTBETCTBEHHO, HA00OPOT, CKPYUHUBAEMCS — MBI e U €CTb MUKpoMup. 1 Tonbko co3HaHue,
pacrno3HaBlIlee CBOM MpaBUIbHBIN MyTh, TOMOTAET TENy COXPAHUTD 3I0OPOBEKE.

O6pa3 muduueckoro 3mes Ypobopoca, HACTUTIIETO M CHEBIIETO CBOM XBOCT — 3TO OYEHBb
JPEBHUI CUMBOJI, TOKA3bIBAIOIINI KOHEUHOCTh U 3aBEPIICHHOCTH KA. TOT ke «0eccMepTHBIN
KpyroBOpoT» OTpaxxeH B ckaszke o Kariee beccmepTHOM.
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B cBoeii knure «Kmtou Cyap0b» X. A. n @. X. Kyprucc numyT:

-

3meti bonvue ne enomaem c80U X80CM, 3A8ePUIAsl MeM CAMbIM YUK, HO
U368UBAEMCA U NEPEKPYUUBAEMCS 8 NPOCMPAHCIEE, U, BCTEOCMBUE UCKANCEHULL OM
MO0 CKPYYUBAHUS, OH Oaem He8epHblL 00pa3 camozo cebs...

Bxons B ConHeuHyto cucTeMy, 3MeH OTpa)kaeTcsi B CHHUPAIbHBIX 3epKajiax HHTepdepeH-
UM, npuolperas «HeBepHbI 00pa3 camoro ceOs». [lon BIusSHHEM CBeTa OH MCKPHUBISETCS B
cunycouay. 1 Hama «OycuHka» Onarojapsi 3TOMy paciuieTaercsi, ooperas BMecTo GeccMepTus
CTaTUYECKOro — OeccMepTHe JUHaMU4eckoe, beccMepTue BO BpEMEHH, KaK HUKIMYHOE TePMOIM-
HamMHueckoe OeccmepTre OMOJIOTHYECKO CUCTeMBbl, OeccMepTHe OECKOHEUHOM LEMOYKH MPOTHUB
OeccMepTHs OTHOTO €€ 3BeHa — KJIETKH, KOTOPOH SIBIIIETCS YesloBeK B MaciiTadbe BeeneHHoi.

Tak EBa, cheB B paiickoM caay si0J10KO, NpeIoKeHHOE 3MeeM, pacIulaTHiach cBoeil Oec-
CMEpTHOM JKU3HBIO 32 OyAyILyIO )KU3Hb BCEro uenoBeuecTBa. [IpaBaa, mpuHecia oHa 3Ty )KepTBY,
«He Befast, uTo TBopuT». M craB «EBoii poxaromeit», mpuHsa B CBOE YPEBO «s0JI0KO», CBA3aHHOE
BOJIHOBOW «IUIOZIOHOXKKOW» C CO3HAHUEM 3Mesl, a 4YePE3 HETO ajbllle C TEMHBIM IIPOCTPAHCTBOM
aHTUMUPA (AATBHETO KOCMOCA). DTO «s0JI0KO» CTAJIO €€ BOJIHOBOM MaTKON, BOKPYT KOTOPOH JIEKHT
BOJIHOBAsi MaTpuua 3mes, B Bujie Mo30aucToro tena u snupus (Cosnares).

Onu nexar oJMH HAIPOTHB JPYroro, rojioBa K rojioBe, Kak Obl Ipejyiaras )KeHIIUHE BBIOOD:
IIpelaTh WM OCTaThCs BEPHOM. Bce 3T0 BBl yBUANUTE 4yTh IO3KE, BO BTOPOW YacTU KHUIU WIN
CMOXKETE MMOCMOTPETh B MOMX ceMHuHapax Ha FOTy6e «l'eomeTpus AbIXaHUSD.

Buaure, BHYTpH «MaTKn» 0J10Ka JEKUT CeMs IUI0Ja, U €r0 «IJIAaBHBIN 3JIEMEHT» — «I03BO-
HOYHUK». A B LIEHTPE — KKOHILIEHTPAT», CEMsI JKU3HH.

He 3ps 3naxapu NpunuchIBaiOT IUIOIOHOXKKAM JieueOHoe 3HaueHue. YepBsk, KcTaTH, npoou-
paercsi MIMEHHO BIUTyOb, K OCH 510JI0Ka, K 3TOMY CEMEHH.
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Puc. 59. 3¢ppexm Kupnuana Puc. 60. CmpoeHue s610ka

[11010HOXKY (YeperIoK — 4acTh cTeOs IBETOHOXKKH) 070K MOXKHO IPEACTaBUTH (alio-
COM, KOTOPBIN MPOXOJUT Yepe3 «IMKy» (1103. 2) si610Ka. B pe3ynprare Takoro BOJIHOBOIO OILUIOO-
TBOPEHMS 3aBsi3b MpeBpamiaercs B 1o, CoOCTBEHHO, IIONIOHOKKA ((halyioc) U €CTh «A3bIY0K»,
BBIMJIECHYBIIMNCS U3 «BOPOHKM» (1103. 1). BHyTpH s10:10Ka, KaKk Bbl BUJUTE, HAXOAUTCS JIBOMHAs
BOpPOHKa. B ee mycTOTy M BKJIaJbIBacTCs MY’KCKasi cuja — (asoc, 3aTblKas AbIpy TOpa, TaKUM
0o0pa3oM BBOJIS B HAIll MUD BpeMsi. B 3TOT MOMEHT (hasioc CTaHOBUTCS OCBIO MUPA, HA KOTOPYIO
HaHM3aHO BCE MIPOCTPAHCTBO — )kUBOI 00pa3 Coznarens. BoT Tak, BBIOPOCOM CEMEHH, U3 IMTyCTOTHI,
IIJIOAUTCS MaTepusl.

[Ipoiiasa xoraa-To uepes MKy (BIarajuile), KOCMUYECKUN «(haaioc» OCTaBMII B HEH CBOM
CJIE/L: PSIIOM C MEeCTHUKaMM (KEHCKHM PerpoayKTHBHBIN OpraH) BCera HaX0AsATCs TRIYMHKH (MYX-
CKOHM perponyKTHBHBIM OpraH) — Kak aHAPOTHHHBIHN CJliel HEMOPOYHOTO 3a4aTusl, KOrjaa Bce ObLIo
«z1Ba B ofHOMY. [103TOMY B )KEHILMHE €CTh MY’KCKHE TOPMOHBI, a B MY»KUYNHE — )KEHCKHE. A B MO3Te
Ka)JI0T0 U3 HAC KJIUTOP, B BUJE 3MU(pU3a, COCEACTBYET ¢ (pauiocoM (¢ mporoaroBaTbiM MO3IOM),
YTO MBI U YBUJIUM 4y Th IIO3IHEE.

HpeBuerpeueckuit Mud o Ilangope anamoruuen Ouobneiickoit ucropuu o EBe, chepiieit
s0JI0K0, HeCMOTpsI Ha npeaynpexaeHue bora, 1 TeM OTKpbIBIIEH ABEpH B MaTepHalbHBIA MU,
NOJIHBIN Ol ¥ palocTel, HAIEXK ] U OTYASTHUS.

Cornacno mudy, [lannopa 6bu1a nepBoil JkeHIMHOM Ha 3emJie, CO31aHHOM 0 IprKazy 3eBca,
KOTOPBIN clienan ee U3 3eMJId U Bojbl. Jpyrue 6oru Toxe omapuin ee nogapkamu: Aduna nana
eil myury, a 3eBc — JH00OMBITCTBO.

Bwmecre ¢ 3TMu moapkaMu eif joctascs v Jiapel (B IepBOUCTOUHUKE — YaH), KOTOPBINA 3eBC
MIPUKa3aJl HUKOTJ[a He OTKPBIBAaTh, HHAUY€ BECh MUP U €ro oOuTaTenei x/1yT HeMCUUCIMMbIe Hecua-
CTBbA.

[TonnaBmyck M0OOMBITCTBY, OHA OTKPBLIA €ro, U Oe/ibl OOPYIIMIINCH HA MUP — OH CTaJl Mare-
puanbHbIM. Korna [Tannopa 3akpeuia 4aH, TO Ha JHE €70, 110 BOJI€ 3€BCa, 0CTAIACh TOJIBKO HAIEKAA.

BoT 3TOT 4aH ¢ Kpym1oil KpBILIKOM U €CTh «JiBa B OAHOM» — MarHMTHas Karymka. Korna-to
BOJIHOBAs JKCHIIMHA, HOCAIIAsA B ce0e MOTEHIIMAIbHOTO PeOeHKA, CBOIO ()PAKTATBbHYIO KEHCKYIO
KOIIUIO, M ObLIa LEJIbHBIM OPTaHU3MOM, KaK KypHuLa U SHIIO.

PackpbIB ce0st U3 Konblla MUTOXOHIpUAIbHON EBBI, paCKUHYB pyKH U HOTHU B IOJIOBOH X-
XpOMOCOME U BIIYCTHB B ce0s1 3Mesi, OHa TeM caMbIM cjiernana ceds 0e33aluTHON nepe Hem30ex-
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HOCTBIO cMepTH. Ho moiydniia B3aMeH «HaIexk Iy » — CeMsI HOBOM JKU3HH, Yepe3 KoTopoe EBa mora
MPpOMAJINTh CBOIO F€HECTUYCCKYIO JIMHUIO BO BPCMCHU. Omna kak OBl IIOIIIa 110 CIIMpAJIbHOMY IIYTH,
BBUIOKCHHOMY JIs1 HEC JKEHCKOU Z-)HepFI/Ieﬁ H TeloM 3Mesl. TOUHO Tak ke HAYT BUXPCBBIC TOKHU B
MIPOBOJTHUKE: 3aKAHYMBAsl CBOW IIUKJI, OHH, TEM HE MEHEE, AT KU3HbB 10 IETIOYKEe CICTYIOIIEeMY
3BCHY, UCM U O6€CH€‘II/IB3.CTC$I ABHUKCHUEC TOKA.

To4yHO Tak e 1 Mbl HeU30€KHO 3aKaHUYMBAEM CBOM ITUKJI, HO TIPOIOJIKAEM CBOIO IIEMIOYKY B
CBOUX JICTSAX M B COOCTBEHHOW PEMHKApPHAIUH.

HOBTOMY «KypHHas» JuJIiEeMMa p€liacTCsa TOJbKO Ha IICPBUYHOM BOJIHOBOM YPOBHEC, B KOTO-
POM IPOILIIOE SXOM I'paBUTALMHU IPOpacTaeT B Oyaylee, U MOTOMY B siiflie, Kak U MO3re KypHULlbl,
YK€ 3aJI0KEeH U 00pa3 3apojbliia, ¥ 00pa3 B3pOCIION KypHIIbI, 1O TUIAHY KOTOPOTo Oy/leT pa3BH-
BaThCsl IBIIICHOK. [ToToMy 4TO T0I0Bast cepa OT3EPKATUBACTCS OT CBOCH BOJIIHOBOWM MATPUIIBI,
JeXalen B CO3HaHHH.

MpI BCe eCTh BOT TaKHE K€ «OyCHHKWY, €Ille He YCIEBIINE 3aMKHYThCSI YPOOOPOCHI (LUK
KOTOPBIX €IIle HE 3aBEepIIIeH, HO Y)Ke MPEpEIICH), HaXOIIIHecs B CepALeBUHE JIeHTH Mebuyca,
U3 KOTOPOU pa3MaThIBaeTCsl OeCKOHEUHAs JICHTA, KaK y (DOKyCHHKA U3 ITyCTOW KOPOOKH.

Hukn YpoOopoca 1 ecTh Halll )KU3HEHHBIN IIUKII, HAIlla SHEPTHs, 9TO OJHOBPEMEHHO HaIle
nporwioe u Oymyuiee, Jealiee BHyTPH Hac. DTH IUKIIBI €CTh M HAIIM IIOTEHIIHAIBHBIC JIETH, JIeXKa-
LIME B )KUBOTE «EBBI pOKAIOILIEH», KOTOPBIE, POKIAsCh, TUTAIOT JKEHIIUHY CBOEU SHEPIHEH, ITPO-
JUTIeBasi Kak ee )KU3Hb (Kak ObLIO 33 yMaHO BO BpEMEHA HEMOPOYHOTO 3a9aTHs BOJTHOBBIX )KEHIIIWH ),
TaK U ’KU3Hb pPOJia, BO [VIaBE KOTOPOro cTouT OeccmeptHas Mcuaa.

W3 storo «s0moukay, «CeMeHHU >KU3HW» (TOTO «KOHIICHTPATa», KOTOPBIN JIEKHUT B IICHTPE
mo0oro OanaHca), JHEPTrUs pacilyCKaeT CBOU crupaiu. [[Ba ee pa3HO3apsHKEHHBIX KOHIIA, CTUIeTa-
SICh B OOBATHSX, YXOAAT B IPOCTPAHCTBO, YTOOBI TAM POIUTH HOBYIO «OyCHHKY», KOTOpasi, BEIBEP-
HYBIIMCh HAW3HAHKY U TPOCYHYB B MU CBOH SI3BIYO0K, POAUT HOBYIO CIIUPAJIb U HOBYIO «OYCHHKY .
W Tak 6e3 koHUa.

[ToaToMy Mup — 3TO HEeKast pa3HOYPOBHEBAs IMayTHHKA.

Crmpamu JJHK pacxonsTcsi B MpOCTpaHCTBE, MIOTOMY YTO CIBHUHYTHI OTHOCHUTEIBHO JIPYT
npyra. TouHo Tak ke CMeLIeHbI 110 ypoBHI0 3kBaropa CeBepHoe u HOxHoe nonymapus 3eMiu, Kak
nokasanu uccienoanus A. Cangepcona. J{epKuT 3TH ciMpalid Ha Hy>)KHOM PacCTOSTHUH JIPYT OT
Ipyra «IpoOKa» BPEMEHH.

Korpa crimpanu cOmmxkarorcs, 3Ta mpoOKa B3pBIBACTCS, MTPOUCXOIAT BBIIIIECKH CBETOBOTO
KoHyca. Takoe monoxeHue Jell Mo3BOJIAET JO3UPOBATh MOPLMIO YIHEPIHH, PACCUNTAHHYIO Ha BCIO
KHU3Hb, HA MEJIKHE JHCKPETHBIC BCIIBIIIKH, TEM CaMbIM MPOJUIEBasi €€ UK BO BpeMEeHU. TOuHO
TaK e HACTOSIIIMMH MOJIHUSIMH TTO/13apsiKaeTcsi HoHOC(epa 3eMitn, KOTOPYIO MOKHO TPEICTABUTh
BEPXHEH MOJOKUTEIHHO 3apsHKCHHON 0OKIaIKON KOHIEHCATOpA.

Korna sneprus, npeqHazHadeHHas ISl )KU3HU «OyCUHKN», UCCSIKaeT, Ypobopoc 0e300me3-
HEHHO CBhEIAeT CBOM XBOCT — ITUKJI 3aKAHYMBACTCSI.
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Puc. 61. 3mesa, npoznomusuiasn céoti Xxeocm

Nmenno 6e3001€3HEHHO, KaK JIOJDKHBI YMHPATh JIIOIW, HAIICAIINE CBOC MPEIHA3HAYCHHE,
KaK JOJDKEH MPOXOAUTH KJIMMAKC y JKEHIIUH, KaK TOJDKEH COBEPIIATh MOCAAKY CaMOJIET, U3PacXo-
JIOBABIIUI CBOE TOIIUBO. M TOMIMBOM 3/1€Ch BBICTYIIAE€T BpEMS.

Mup OeckOoHEUYCH, KOHEUHBI TOJIBKO €r0 IITPUXU — 3BEHBS, U3 KOTOPHIX OH cIieTeH. Cro-
PEB, OHH OTHAJIAIOT OT CITUPAJIH, YCIIEB CBOUM ITOCJICTHIUM B3JI0OXOM TOKEYb (PUTHIIH CIICTYIOIIETO
3BCHA IICTIOYKH. BOT Tak W mepemaercs SHEPrus pojaa U ero kapMa, Kak HeoTpaOOTaHHAs YacTh
3TOU DHEPI'UH.

TakuMu TUCKPETHBIMU IITPUXAMU MPOUYEPUCHA BCS HaIlla 3eMHas >ku3Hb. [loaTOMy mcuxo-
JIOTH YacTO BHUJAT ONpeEAeNICHHBbIC TIEPHOBI B )KU3HH YeJIOBEKa Kak Obl OdepueHHBbIC Bexamu. B
JFO0OM ciTydae BCsKasi JOpora — 3TO MyTh K ce0e. ITO TOIBKO KaXKETCs, YTO KU3Hb MpeJiaracT HaMm
0OECKOHEUHOE KOJIMYECTBO BapHAIMii. DTH aIbTEPHATUBEI — JIMIITH Y3KUE TPOIIBI, WSl IT0 KOTOPBIM,
BBI IUTYTAa€TE BO Mpake, HECS B OIMHOYECTBE CBOIO HOIITY.

Bce GorarcTBa, KOTOPBIMH HATIOJTHEH ATOT MHp, €CTh B HacC, Kak u cam Coznarens. U gonras
JIOpoTra — 3TO JIMIIb TUTyTaHUsI CO3HAHUS B TIOHUMAHUH 3TOM MPOCTONM UCTHHBL. MOXET, TOITOMY
u Bonmi Mowuceit eBpeeB 40 JIeT 10 IMyCTBhIHE — JIUIIH JIJIs1 TOTO, YTOOBI OHH ITO3HAHM CaMHX CeOs,
CBOE TIpeIHaYepTaHUE.

W sHeprus, HeoOxomumasi U TPOXOXKICHUST STOTO ITYTH, TIOCTABIISETCS W3 HAIIETO IPO-
nwroro. Kak u Bce HOBOE BCET/Ia pOXKAACTCS U3 YHEPTHH yIIeanero «perpo». CoOCTBEHHO, KaK U
000 POCTOK MOSIBIISIETCS U3 CEMEHH (KOTOPOE yKE TOCTAIOCH HAM OT YIISAIIETO U3 )KU3HU pac-
TEHUs ), a peOeHOK 13 reHoMa poauteneid. Ecim nmepeBect 06pa3 Ypodopoca Ha JJIeKTPUIeCcTBO, TO
«TOEIAHUE» UM XBOCTA MOKHO TPEACTABUTHh KAPTUHKOW OOBIYHOTO KOPOTKOTO 3aMblkaHus. Ecim
3aMKHYTh MKy cO00H (pa3bl, HAXOIAIIHECS O] HAIPSHKEHUEM, IIPOU30M ST BCIbIKa. [ToaTomy
caMoJIeT MPU aBaPUHOHN TMOCAJKe W MBITACTCS U3PACcXOA0BaTh TOIUTMBO, Hape3as KPyTH, YTOOBI
IIAHCOB B30PBAThCS U CTOPETh OBLIIO MEHBIIIE.

TouHO Tak e 1 YpoOopoc moriomnaer cam ceds, Korua SHEprus, BEICICHHAS Ha €ro KH3-
HEHHBIN ITUKJI, 3aKaHYMBACTCH.

He tak maBHO kocmuueckuii anmapar «Kaccuam» Habmronan Ha CatypHe Hekoe momobue
Ypobopoca: 3BONIOIMIO TUTAHTCKON OypH, KOTOpas omosicaja BCIO IUIaHETy W OyIieBaia J0 TeX
op, MOKa ee TOJIOBa HEe MOMIOTHIa camy ceOsl.
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YueHble BriepBbie HaOMrOAaIH Takoe sBjieHne B ConHeunoi cucteme. [IocMOTpeTh BUEO BbI
MokeTe 31ech (http://www.vseneprostotak.ru/2013/02/kladbishhe-tsiklonovy/).
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Tenomepobl

B nepBoii 4aCTH KHHATH MBI YK€ TOBOPUJIM O TEJIOMEpax, O TOM, YTO UX JUIMHA CUATAETCS
OCHOBHBIM TOKa3aTeJIeM OMOJIOTUYECKOTO CTApEHUSs, IIOTOMY YTO OHU YKOPAuYMBAIOTCS Ha MPOTS-
YKEHHMHU KU3HU YEJIOBEKA, KOTJla Ha NX BOCCTAHOBJIEHUE Y HETO 3aKaHuMBaeTcs sHeprusi. CuuTaioch,
YTO TEJIOMEpbl HaxoasTcsa Tojibko Ha koHuax JIHK, BeicTynas «kneem» — ynminoraennon JHK, —
KOTOPBIN CKpEIUIsIeT KOHIIBI XpoMocoM, yoeperast JJHK ot O6picTporo pasmarbiBaHusI.

Kak Oyaro KTo-TO paspesan TropsYrMU HOKHUIIAMH JBa OyTepOpPOIHBIX HOJIMKA MHUTOXOH-
npuanbHor JIHK EBBI, IpeiIokuB €11 pacliaxHyTh HOKKH ITEPE] MYKUYMHOM U MIO3BOJIUB EMY JI€Yb
B €€ JKEHCKYI0 Marpuiy. «HOXKu» U «pydkm» XpOMOCOMBI OKa3aJIMCh «CKJICEHHBIMIU» HA MECTE
paspesa, Kak IPOUCXOJUT B YCIOBUSAX OOBIYHON aprOHOLYTOBOW CBAapKHU.

[To3e BBIACHWIOCH, UTO TEIOMEpaMU TUCKPETHO MpodepueHa Bes XxpomocoMa. [IpuHnum ee
cOOPKH TOYHO TaKOH K€, KaK U y MarHUTa, KOTOPBI COCTOUT U3 OTJEIbHBIX TUCKPETHBIX MarHH-
TUKOB. brarogapsi 3ToMmy B HeTpasibHbIE 30HBI (KBAHTOBBIE TPOOEIIBI) MPOXOJUT MHUTAOIIAs HAC
sHeprus (3Ta TeMa MoAPOOHO M3NIOKEHa B ceMuHape « TemoMeps»).

Xpomocoma

¥
C C C "
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Puc. 62. Tenomepnl

Ho ut0 unTEpecHo, Myxckas, Bpoje Obl peaylupoBaHHas Y-XpoMOCOMa oKa3ajlach Hanbo-
nee HachIeHHOH Ternomepamu (0,25 %). U TyT e BO3HHKAeT napajiokc, 3adem? Bemp Goublias
gacThb (<95 %) Y-XpoMOCOMBI HE IPUHUMAET Y4acTUsl B pEKOMOWHAIINH, U ITO3TOMY Ha3bIBACTCS
HEpPEeKOMOUHUPYIOIIEH 0051acThI0 Y -XpoMocoMbl (NRY — Non Recombinant Region Ychromosome).
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Tak mouemy Y-xpomocoma Tak HacblllleHa TeJoMepamMu U rnouemy 95 % Y-xpoMmocoMbl He
IPUHUMAET y4acTHe B peKoMOUHauuu?

OTO MPOU30LLIO MOTOMY, YTO MYXCKasi Y-XpOMOCOMa CTaja OTPAKEHUEM JBIPOUKH >KEH-
ckoro Topa. OHa MpeBpaTWiIach B MAJIEHBKOE «MSICKO», CTaB aHTHOTIEYATKOM BOJHOBOI'O KOJIbLIA
6eccmeptHOlt MuToxoHApuanbHoi JIHK EBbI — T. €. ero mpoTHBONONIOKHOCTBIO — Marepueil. Bot
TaK MOSIBUICS MaTepUaJIbHbII My)KUMHA U3 BOJIHOBOM EHIIUHBL [103TOMY B Ka)kIOM MY’>KUHMHE
JPEMJIET CKPBITAst )KEHITMHA (T€ camble UCKOMBIE 5 %), ¥ IOTOMY >KEHCKHUM UJTU Tei-BOCITUTAHUEM
MOYKHO JIETKO UCIIOPTUTH MYKCKYIO SHEPTHIO.

Bce konuuecTBO TenoMep, NpeiHa3HAYEHHOE [ MBIIIHOTEN0N X-XpOMOCOMBI, OTIeYara-
JIOCh Ha MaJIEHbKOH Y-XpoMOcOoMe, HachITUB €€ cBepX Mepsbl. [lonyuaercs, uro MmyxuuHa, Oyyun
U3HAYaIIbHO 00JIee DPHEPTreTHUYECKHU CIIa0BIM, KOMIIEHCATOPHO TTOTydaeT OOJIbIIe SHEPTHH TEMHOU
Marepuy Ha eJMHUILY TeHOB, YTOOBI OBITh (pru3muecku cuipHee. Ho Bce 3To «Hacnenney pacTsaru-
BAeTCs Ha BCIO J)KM3Hb MYXXUUHBI, B MONBITKE YPABHAThH €€ MO MPOAOIKUTEIBHOCTH C JKEHCKOM.
[ToaTOMy B MY’KCKYIO KM3Hb BMEIIAETCsl 00MbIle COOBITUNA, COMPOBOXKAAEMBIX OOJIBIIMMU PHUC-
KaMH.

PexomOunuMpyetcst Y-xpoMocoma TOJIBKO Ha 5 % MOTOMY, UTO OT3€PKAIMIACh OT MUTOXOH-
npuansHOi JIHK EBBI, KOTOpast To)ke HE CrIOCOOHA K pEKOMOWHAIIMH, BEIlb OHA «3aKOJIBIIOBAHAY,
3aMKHYyTa cama Ha ceOsi B BUAY OBUIOTO OTCYTCTBHS HEOOXOAUMOCTH B MY>KCKOH XPOMOCOME IS
BOCIPOU3BO/ICTBA «ceOe moaoOHbIx». 1 310 BnonHe ecrectBeHHO. [lockonbKy npu cOTBOpEeHUHU
BOJIHOBOM >keHIIMHBI Co3aareneM He ObUIO IPEIYyCMOTPEHO MOJI0BOI0 Pa3MHOKEHHUS, TIOTOMY €l
HE TPO3WJIH OBl CMEPTh ¥ O0JIE3HU. ITa «CAMOJOCTATOYHOCTE) (HECTIOCOOHOCTh K PEKOMOMHAIIMH )
U J0CTAJIACH NIPU OT3EPKATIUBAHUU Y -XpPOMOCOME.

biarogaps noctossHCTBY MUTOXOHIpHanbHOM JIHK BCs MosteKymna n3MeHseTCs TOJIBKO ITyTEM
MEIJIEHHOTO MyTHUPOBAaHUsI B TEUEHUE ThICSUYENETHI. Y BCEX XOPAOBBIX )KUBOTHBIX MUTOXOHIPUU
HAaCIIEYIOTCS TOIBKO OT MaTepH, HO3TOMY 3BOIKOLUOHHOE IpeBO MuToxoHApuanbHou JJHK coot-
BETCTBYET I'€HEAIOTHH I10 IIPSIMOM JKEHCKOM JINHUH.

DTO 3aCTaBIII0O MHOTHE HAPOABI OMPEICNSATh HAMOHAJIHHOCTh PEOCHKA TONBKO IO €ro
MaTepH, a pOJIOCIOBHYIO BECTHU IO OTILY, YTO BIIOJHE OOBSICHUMO, B€/lb, CIEAYSI JIOTUKE, KTO MaTh
— U3BECTHO BCET/Ia, a BOT B OTLE MOJIHON YBEPEHHOCTH HET.

Ecnu, x mpumepy, B3ITh HyJan3M, TO KEHIIUHE B HEM YJIEISIETCsl 0c000€ MECTO, MOCKOJIBKY
CUMTAETCS, YTO 3 CYET )KEHBI MYX KaK ObI TIOJTy4aeT OIar0CKIOHHOCTH TBOPIIA, TOATOMY OH 005-
3aH JTIOOMTH CBOIO KEHY KaK CaMoro ce0sl, a yBakaTh 0O0JIbIIe, 4eM ceOsl.

3aTKHYB CBOUM TEJIOM JbIPY B )KEHCKOM MarHUTHOM Tope Y -XpoMocOoMa HaBCer/a rnpepaaja
OECKOHEUHBIM YHEPreTUYeCKUi LIUKII, O0ECCMEPTHYIO KEHCKYIO JIMHUIO. Benb paHblie 3TO 0TBEp-
CTH€ 3an0HsII0Ch dHepruel Cozaarens, 1o aKyCTUYECKOMY MPUKa3y KOTOPOT0 >KEHIIIMHbBI pOXKan
neBoyeK. MyxuuHa ceifuac BBICTYIIAET €ro «HaMECTHUKOM» B Jiesie MpoJobkeHus pozaa. [lpasna,
TOJIBKO MaTepHaJIbHBIM. HEKOTOpBIE 330TEPUKH MYKCKOTO 10J1a IPEICTABIISIOT MPOLECC OII0N0-
TBOPEHUS JKEHIIIMHBI TAKUM 00pa30M: My>KYMHA B MOMEHT I0JI0BOT'0 aKTa BBICTPEJIMBAET CIIEPMON
BO BJIarajiMille KEHILMHBI, 1 Ha BOJHOBOM IUIAaHE OH BUPTYaJbHO 3TOW CTpyeH, Kak J1acco, JIOBUT
YKEHIIMHE peOeHKa.

B neiicTBUTENBRHOCTH 7K€ BCE MPOUCXOJUT TOYHO TaK K€, KaK paHbllie. B MOMEHT MOJIOBOrO
aKTa JKeHIIMHA UCTIONB3YeT MY)KUMHY Kak JIECEHKY, KaK TpaMIUIMH, 4To0bI 1o0parscs 1o Hebec,
YTOOBI, NOAHSBIINCH B MOMEHT 3a4aTusi K bory, npuHATh U3 ero pyk pedeHka. Tak oHa MOBTOpSIET
nyTh cBoell mpamarepu Vcupl, B30exkaBiei o «mo3BoHOYHUKY» Co3aarens B €ro CO3HaHHeE.

Bwmecre ¢ xenmmHoi noaHaTbes 10 HeGec B MOMEHT MOJIOBOTO aKTa MMEET IIaHC U MYX-
YrHA: OHa OEepeT ero 3a pyKy, 4YToOBI MOKa3aTh BEIOPAaHHOMY peOeHKY ero OyayIiero otia. Takum
00pa3oM KEHILMHA CHOBA IPOUTPHIBAET MUCTEPHUIO, ONIMCAHHYIO B APEBHEETMIETCKUX MU(pax —
xorna Mcupa 3amycTuna 3Mer0 B TEIO CBOETO Myska. Torna oHa IOJIy4wiia K4 OT €ro CO3Ha-
HUS, TJI€ U cTajga CTPOUTh CBOM MHUp, MaTepuajabHO BoIuiouiaemblii borom Ha 3emie. 3amycTuB
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3mest B My»ka, Mcuna aBTomarnuecku 3amycTtuiia ero u Kk EBe, BeJib 10M BOJHOBBIX KEHIIUH D/1eM
ObL1 BeICTpOEH B rosioBe bora. Takum o6pasom Mcuaa 3agymana npUHLIKI YETOBEUECKOM KU3HU,
CTposi ee beccMepTHE Ha CMEPTH HU3LIETO 3BEHA, Ha MPEEeMCTBEHHOCTH NokosieHui. [1o cytu, oHa
noxeprBoBasia EBOH, 4TOOBI CO3/1aTh HOBBIH MHp — IE€PBBIC BOJTHOBBIC KECHIIMHBI 00pENH TEIo, a
BMECTE C HUM U CBOM KU3HEHHBIN LIUKJI, IPOJICBAIOLIUICS Yepe3 IIOTOMCTBO.

UroObl n30ekaTh JabHEHIIEH My TaHUIB, 1aBaiiTe pa3depeMcsi B UMeHaxX OOTOB.

bor Connua, cornacHo apeBHeeruneTckum mudam, Hocui ums bora Ocupuca. IMeHHO OH
U co3/1aJl BOJIHOBOM rapem. B onqnux apeBHeerunerckux mugax bor Ocupuc cuntaercs Miaaanm
BoruiomieHueM bora Pa, To ero celHOM, TO faxe npaBHykoM. B mo6oMm ciryudae, bor Pa B nyxoBHol
uepapxuu ctourt Beiiie bora Ocupuca.

[Tpu 5Tom B Mudax bor Pa u Ocupuc 4acTo BEICTYIAalOT B OHON UTIOCTACH — B POJIA MYKCKOM
SHEepruu, cozaanuieil CoTHEUHYIO CUCTEMY M 3€MIII0, IO3TOMY OYE€Hb YaCTO UX UMEHA UCIOJIb3Y-
I0TCSl KAK CHHOHHUMBI.

[lo oTHOmIEHMIO K HalleMy Tely 3T OOrM MEepHEeHAMKYJISAPHBL: MOTOK BOJIH, MIYIIUN I10
ONITUYECKOMY TPaBUTALMOHHOMY KOPHIOPY (TTPOXOASIIEMY Yepe3 OOBIION POIHUYOK U IIPOMEK-
HOCTb), iBNIsieTcs sHeprueil bora Pa. Ecnu nepeBectu 310 B pa3psia XpucTHaHCTBa, TO bor Pa siBiis-
etrcst CBsTbIM AyxoM — Jlorocom (CoBoM, MBICIIBIO) MJIM B TEPMHUHAX acTpodu3nKoB — Bennkum
ATTpakTOpOM, TOW caMOil HUKOMY HEU3BECTHOM TOUYKOM, KyJla CTPEMUTCS CO CKOPOCTHIO 2,1 MIIH.
KM B 4ac 3emiis BMecTe co Bcell COIHEYHOM CUCTEMOI.

HuxTto He 3HaeT ero Hayana u koHua. [loatomy CBsiTOl 1yX, KaK TOTOK CaMOW YUCTOM MPO-
3payHOl SHEPruu, HUINIE HE OTOOpaXKaeTcsl.

Onudu3 MoxxHo Ha3BaTh 6oroMm Ocupucom. Ero ropusonTans HampasieHa OT 6-i Yakpbl Ha
smudus. Haxosce BHyTpHU Hac, OH, TIO CyTH, sABJsieTcs (pakranbHON yactunen bora Pa, Haxons-
mierocst BHe Hac. MIMeHHO ¢ MomeHTa noBopoTta 3emisid Ha 90 rpagycoB OTCUMTHIBAET CO3HAHUE
yeJioBeuecTBa CBoe BpeMs — ¢ najeHus EBbl. Kakue Opl HuBMIM3a[MM HE OCEIAIN HAlTy 3€MJIII0
JI0 3TOT0, OHU HE OTIIEYATaINCh B HallleM co3HaHuu. [IoToMy 4TO caMo Kojieco caHcapbl JIsl Yello-
BEUECTBA 3aKPYTHJIOCH IIOCIIE MpesaTenbeTBa EBbI, Korna mpouuioe cBoei He 0TpabOTaHHOM Kap-
MO CTaNo CTy4aThecs K KaXI0My M3 Hac B BUJE ero Oyayuiero. Jla u camo mMarepuaibHOE YeloBe-
YECTBO B TOM BU/JIE, B KOTOPOM Ce€iuac CylIeCTBYET, Ha4aJl0 CBOM OTCYET TOXKE C ITOM TOUKH.

Bor Takas nepapxus. OHa npocMaTpuBaeTcsi ¥ BO B3auMOOTHoUIeHUsIX Ocupuca co CBOUM
ceiHOM [opom. B npeBHeerunerckux mudax OcupuC Ha3blBA€TCA THEM MPOLUIBIM («OH €CTh
Buepay), a I'op — nHeM cerogHsAHUM («KOTOPbIN ecTh Ceromus»).

[ToaTomy Bce 6oru — Orperopsl (Xpucroc, Maromer, bynnia) nocenstores B runorajgamycax
TeX, KTO UCIIOBEYET BEPY B ATUX OOTOB.

[Ipu »Tom B kaxkom Hapone bora-Ortua, co3nasiiero jroael Ha 3emiie, Ha3bIBaIOT M0-pa3-
HoMy. [IpocTo moToMy 4TO KaskIblii Hapoa ObUT co3maH cBoMM Oorom. Kak moYkuM Ha BeTOUYKax,
pacTylux U3 OJHOIO CTBOJA — MUPOBOIO ApeBa. Sl pacckasbiBajla 00 3TOM Ha ceMHHape «3acelie-
Hue Hanui. YTo moceelb, TO U MOKHEIIIb.

XKuzup ObLTa poXKAEeHA TFOOOBBIO IBYX SHEPTUH, TOITOMY B MIEPBYIO OYEPEb MBI TOBTOPSIEM
ee B [10JIOBOM aKTe. M Kak mposiBJI€HHE UCTUHHOM JIFOOBU OH MOJHUMAET 00OUX BIIOOJIEHHBIX 10
Hebec, coennusisg My>K4niHy 4epe3 CBsI3b C JKEHIIMHOMN ¢ UX HEOECHBIMU CO3JaTeNsIMU. DTO CaMblii
IPOCTOH aKT, He TPeOYIOUIHA MEHTAIBHBIX YCUJIHA, COBEPIIEHCTBOBAHMS B MeauTanuii. 1 3mech
MBI COEIMHSIEM IJIOTCKOE U TyXOBHOE. YCIIOBUE €IMHCTBEHHOE — JII000Bb, @ HE CEKC, KOTOPbII MHO-
T'He MyTaloT ¢ J1I000BbI0. Pa3HuIIa 3aKiII09aeTCsl B TOHKOCTH AMOIHA. [109yBCTBOBATh 3TO CMOXKET
TOJIBKO MO3HABIINM JTH000Bb.

Hcupa, xak 3ampaBCKUil 2JEKTPUK, MIOMEHsIa (a3y U MOBepHYNa CBET, UAYIIHNA MO ONTH-
4eCcKoMy BOJIOKHY co3Hanusi Coznarens, B oOpaTHOM HarpasieHnd. OHa moBesa 3a co0oii 3mes,
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Korja B30erasa o JIECEHKE CIIUPaId My»a B €10 CO3HaHHe. JTa CUpajb HE MOIIa Obl BOSHUKHYTh
(Benp, Mcuna HeBuauma), ecinu Obl 3a Mcnaoii He momuia My>kKcKasi aHTUCTIMPAlb.

B pesynbrare 4ero BOITHOBasi COCTABIISIONIAs OOpesa CBOEro JBOWHUKA U TOSBUIIACH OMOJI0-
rU4ecKkas Ku3Hb Ha 3eMIie.

[ToaToMy B 3x€HCKOW PUPOE BCETIa OCTAETCS €€ MPOLLIbIM (haHTOMHBIH cien OeccmepTus,
KOTOPBIH, CIMPaIbHO Pa3BOPAUNBAsCh, IEPEHOCUTCS HA IUIOJ] B TEUEHUE JACBITH MECALIEB €r0 pa3-
BUTHS. U BMecTe ¢ BOTHOBBIM OECCMEPTHEM B OPraHu3M peOeHKa BXOAUT MATEPUHCKAsI KapMUye-
cKasl mporpaMma. Beib Bbl 4acTO ciiblIaiy 0 KapMe npadadyIliKy, HO HUKTO HE CIbIIIAN O KapMe
npaaenymku. Beas sTo EBa chena si6moko, npenioxenHoe 3meeM, a He Afam, MO3TOMY KapMH-
YEeCKHE MPOrpaMMbl IPUXOJAT C KEHCKOHN sHeprueil. B aTom u npossisiercst Teneppb ObL1ast 6ec-
CMEpPTHOCTH EBBI.

[TosTomy cynp0a u 3anuchIBaeTCs Cpasy Ha MpaBoil 1 JieBo pyke. Ha jieBoii — kak JaHHOCT®,
a Ha IIPaBOM — KaK €€ BOJIHOBAas COCTABJIAIONIAs, KaK HAJEK1a — MOTEHIIMAJIbHBIN IIaHC HA U3Me-
HEHHE 3TON «IaHHOCTH» B ONPEAEIICHHBIX Mpeeax.

Torma mouemy, pa3 Bce ObLIO CO3/IaHO OT3EPKATMBAHUEM, Y JKEHIIIMHBI J1Ba HKca (X X-Xpomo-
coMa), ay My>kunHbl XY ? Pa3z Anam ObuT OT3€pKaJIeH OT EPBBIX BOJHOBBIX KEHIIUH (CKOpEe BCETO
OT ToH e JIMInT), 94TO BUJIHO Jake MO KOJIMYECTBY I'€HOB, KOTOPHIE HECYT JKEHCKasl U MY’KCKasi
xpomocombl: 800 mpoTuB 78, 3HAUUT, y HETO JOKHO ObITh JBa urpeka? Beawr oT3epkanuBanueM
MOYKHO «POJIUTBH» TOJIBKO CBOETO aHTHIBOMHMKA — aHTHYacTuly. J[Be OyKBbI B KOMOMHAIIUU — 3TO
HOJIKCH Ha HallleM CBUAETEILCTBE O POXKACHUU ABYX co3aareneil — bora Connua u Mcunel. Ecnn
OBl MY>KYMHBI 1 )KCHIIUHBI ObUIA BOJTHOBBIMH, OHU OBl IMEJIHM IO OJJHOM OyKBE: KEHIIMHA — X, a
myxarHa — Y. Benb mMbl caenansr Coznarenem. Cama Mcuaa He MOXKET «aenarhy GopMy: TBOPUTH
MaTEepUIO BOJIHOBOW F€HETHUKOM MOXET Toibko Co3aarenb. Jleno »KeHCKOM YHepruu ObITh KaTau-
3aTOPOM €ro MJeH U HAMOJIHAThH TO, 4TO OH ciaenan. [lostomy nocine toro, kak Co3narens oT3ep-
KaJWJI OT EHCKOI BOJHOBOM MaTpHIlbl BOJIHOBYIO MaTpully Anama, Vcune octaBaiock TONIbKO
HaMOoJHUTH 00€ MaTpuUIbl CBOEH SHEPTUEH.
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Puc. 63. MazHummnsie 80/HbL
BOPOHKU MOPCMAZHUMHOZ0
NOASA

PackpyuuBasich 1 0Tpaxasichb OT «MY>KCKOTO COCYIa», KeHCKas sHeprus Vicuipl cTaHOBUTCS
B €r0 TeJle MYXCKOi. Benp sHeprus, Kak U Boja, HAMOMHAS CTakaH, pruodpeTaeT ero Gpopmy, pe3o-
HUPYS OT €ro KOHTYPOB U CHOBA BO3BpaIllasch BIITYOb cedsl.

[To3ToMy KoMOMHaLKH KeHCKOro — XX U Mykckoi — XY Habopa MO’KHO HHTEpIPETUPOBATH,
KaK BKJIaJ B MPOHU3BOJICTBO «YEIIOBEKOB» MYXKCKOW U KeHCKOU sHepruu. OmHa OykBa B HaOope
MOKa3bIBaCT MPUTIOKECHHYIO MYKCKYIO pyKy — X U Y (0T3epKaneHHYyI0 oT X), a Apyras — KeHCKYIO,
MarHUTHBIN HEUTPaNbHBIN «HATIOTHUTENbY» X, KOTOPHIM HaMoJHEHBI 00a moa.

[Ipu 3TOM My>K4MHA MICUXOJIOTHMYECKH TOpa3zio MPoIlle, YeM >KeHIIHA. XOTs, Ka3aloch Obl,
KEHCKas SHeprusi — 9To 3Heprust 3emiau. OHa HeceT B cebe reHo(OoH ] TOYHO TaK Ke, Kak 3emis
XpaHUT B cebe ceMmeHa (opbl. JKeHckas SHEPTUs — 3TO SHEPTUSI MATHUTHOTO TOJIsA, TPU3BAHHOTO
KPYTHUTBCSI BOKPYT MY>KCKOT'O 3JIEKTPUUYECKOTO CTEPKHS.

Ho ne Haio 3a0b1BaTh, UTO K )KEHCKOM 3Hepruu, faHHoH eif Co3aarenem (ee OTIIOM U MYyXKeM),
npuMenIaics eue u ciueq ceMenu 3mes. [loatomy ee MarHuTHasi 3HEPIrUs — 3TO COIO3 CBETA U TEM-
HOM MaTepuu — JABa MIPOTUBOMOJIOKHBIX CYLIECTBA MOTSIHYIUCHh K OTHOM KPAaCHUBOM KEHIIMHE, JIBE
KOCUYKH CIUJIEHNCH B OJHY.

Tak yto EBa, o cpaBHeHHUIO0 ¢ AJaMoM, CyIIECTBO ropasao 6onee mapagokcansHoe. Beanb
BOJIHOBAsI MaTpUIlla MY>KYHHBI CTOUT B MO3T€ BEPTUKAJILHO, KaK U OH CaM, — MEX]ly HUMH HET HUKa-
KOTO MPOTUBOpEUHs. A BOT )KEHCKas MaTpUlLIa JISKUT MepHeHAUKyYIsApHO. [loaToMy B roose eH-
IIMHBI YaCTEHBKO IIAPUT «KOCMHUYECKH Xxaoc». Beap ronosa BOIHOBOM )KHEHIITUHBI HAIPABJICHA B
6-10 Yakpy, U3 KOTOPOI KOTJa-To, KaKk TOBOPSIT, «HAa METJIE» BbUIeTENa U3 IOMa, YTOTOBAaHHOTO el
Cozparenem, JInaur.
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H. B. OcbmuHuHa. «KBaHTOBasi buomexaHuka tena. Metoavka 0340pOBNeEHNs ONOPHO-ABUraTenbHOro anna-
paTa 4enoseka. Yactb I1»

Kax Buaute, npupoaa »eHIIMH U MY>KUYUH pa3Hasi. Y KCHIIUHBI €CTh aKyCTUYCCKUM KaHaJ
psIMOTO O0IIeHHS ¢ kKocMocoM. OHa MoxkeT ciblmath uM u Cosnarens, 1 Autumup. [loatomy To,
KaK OHa MCIIOJIb3YET €r0 — BO 3710 WM J00PO, — 3aBUCHUT TOJBKO OT Ka4e€CTBA €€ CO3HAHMUS.

Mpg1 camu CBOMM PE30HAHCOM MPUTATUBAEM HYKHYIO HaIllleMy IyXy W TeIy dHEpruto. Mbl
Oyaro Obl mpocuM Mcuay nark HaM UCHUTH BOABL 1 OHa MpOTATHBAaET HaM JBE Yalld B 00CHX
pyKax, 3apspKeHHbBIC OTPULIATEIFHON U MOJI0XKUTEIHFHOM SHEPTUEH, KaK IBE IIKATYJIKU B Mepeaadye
«Ilone uynec» y SAxy6oBuya. I Mmbl camu BeIOMpaeM, KaKyrO BOAY MUTh — KUBYIO HIJIM MEPTBYIO.
W xennmHa nomydaet JOCTYI K 3TUM 4aliaM yaiie, 4eM MykuuHa. OHa mbeT MaJeHbKUMHU TJI0T-
Kamu, HO yare. Oka3bIBaeTcs, KEHIIMHA MOPTraeT B TPHU pasa yallle, YeM MY>KYMHa, OKYHAsiCh B
KBAaHTOBBIN ITpoOes. HanpaBuUTh 3Ty HEPruio Ha CO3UJaHUE UM Ha pa3pyIleHUE — BCE B €€ BIACTH.
DTa sHEPrus AaeT MUTAHUE €€ XUTPOCTH U UHTYUIIMH, TI03BOJISISA €1 BUIETh 36MHYIO KOHCTPYKIIHIO
MHUpa UHa4Ye, YeM BUISIT MYKIUHBI.
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H. B. OcbmuHnHa. «KBaHTOBas GBromexaHuka Tena. Metoguka 0340pOBNEHNS ONOPHO-ABUraTeNbHOro anna-
paTa 4enoseka. Yactb I1»

KoHel o3HakomuTtenbHoro doparmeHTa.

Tekct npenoctabien OO0 «JlutPecy.

[IpounTaiiTe 3Ty KHUTY LIEIUKOM, KYIIMB IIOJHYIO JIEraJlbHYI0 Bepcuto Ha JIlutPec.

be3onacHo omiatuTh KHUTY MOXHO OaHKOBCKOM KapToii Visa, MasterCard, Maestro, co cueta
MOOMIIbHOTO TenedoHa, ¢ IaTexxHoro TepmuHaina, B canone MTC nnu CBsazHoi, uepe3 PayPal,
WebMoney, Annexc.densru, QIWI Komenek, 60HyCHbIMM KapTaMH WU APYTrUM ynoOHbIM Bam
CIocoOoM.
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