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Harama OcbMHuHHHA
KBaHToBass OMmoMexaHHKa TeJa.
MeToauka 0310POBJIEHUS OIMIOPHO-
ABUraTeJIbHOro annapara yejoBeka. Yacrs 11

-

W3 nepBoii yacTu KHUTY Bbl y3HAJIM, YTO TaKOE OMOINOJIE U YaKphl, a, [JIABHOE, YTO 3TO BOBCE
He 330TepUYECKre TEPMUHBI, ONUCHIBAIOIIME KaKHe-TO MOTYCTOPOHHUE SIBJIEHU S, KaK AyMaiOT MHO-
Ve, a BIOJHE (PU3NYECKUE, TOJBKO YCKOJIB3AI0IIMe OT HaIllero 3peHus, IPUBBIKIIEMY K «IJIOTHBIM»
napameTpaM 3eMHOTO MHpa. DTH BOJHOBBIC SIBJICHUS CTAJIM JOCTYITHBI HaM, Oarogapsi TOMy, 4TO UX
M3yUYEHUEM 3aHsUlach TaKkas HayKa, Kak KBaHTOBas (pu3uka. B nepBoii yacTH Bbl yke O3ZHAKOMUJIUCh
C e OCHOBaMH, Ka3aJIoCh Obl HEITPEOIOIMMBIMU «3araJJKkaMu H3MepeHUs», TeOpUer JBepeTTa, 10Ka-
3aBIlel IEPBUYHOCTh CO3HAHUSI HaJ MaTepueit. [la, coOCTBEHHO, 3TOT MOCTYJIAT U He TpedyeT JoKa3a-
TEJIbCTB, HACTOJIBKO BCE OYEBUIHO. B3sATh, X0Ts Obl, padoTy LIHC (11eHTpaibHOI HEPBHOM CUCTEMBI).
[Ipexae yeM NOAHATh PYKY, Bbl MOKENAIN 3TO cAenarsb. [IoBuHysACh BalieMy *keJlaHuI0, MO3T MOcal
MH(OPMALMIO K MBIIIIAM Ballell pyKHU U OHa MOAHSIACh. 3HAYMT, IEPBUYHBIM ObLJIO Ballle XkeJlaHue,
KOTOpOE MaTepHaIn30BaJIoCh U OCYLIECTBUIOCH. BOT Tak Mbl M B/IMsIEM Ha OKpYXkatoluii Hac mup. U,
IJ1aBHOE, 4TO Mbl MOkeM BiuATh HAa Hero OCO3HAHHO! Benp, Bce Mbl BApUMCSI B OTHOM «CYTIE»,
OLIYTUTb BKYC KOTOPOI'O MOKHO TOJIBKO MOJIHECS JIOXKKY K CBOEMY PTY. 3HAYMT, IPOU3BE/Is HaJl COO0M
yCUJIME U IPOSIBUB Ke€JIaHUE MO3HATh BKYC 3TOrO MUPA.

BsI y3Hamu 1po (ppakTagbHOCTb M IPUHLMIT OT3epKAIMBaHUs, POSBUBILIUXCS HA HAILIEM JIALE
u tesnte. Kak 1 Ha Tene 3emum 1 Ha Beeil ConHeuHol cucteMe. Bol y3Hamm npo paGoTy Kaverneid mar-
HUTHOTO M0JI1, 3aJI0KMBLIMX 3aKOHBI LIMKJIMYHOCTU U CIIMpPaJIbHbIEe 3aKOHBI JIeHTl MeOuyca. 1 BoT
BCE TH T1a3J1bl, IAHHBIE B TIEPBO KHUTE, OYAyT MOCTENIEHHO COENMHATHCS B €UHYI0 KapTHHY Mupo-
3[0aHus1 BO BTOPOW 4acTu.
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CeTb npocTpaHcTBa, B KOTOPOM MbI 00UTaeM

[Tapagokc — 3TO KBaHTOBBIM CKa4yOK, B Pe3y/bTaTe KOTOPOTO BBICBOOOXKIAETCSA SHEPrUs s
POX/IEHHS HE TOJIBKO HOBOT'O 3JIEMEHTa, HO B MEPBYIO Ouepelb AJis HOBOM MBICIIH, KOTOpasi OyaeT
nuTath 3T0T eMeHT. He Oyner ITapanokca — He Oyner addekra npo3peHusl.

HagepHoe, Ka/1plii, KOTO KOIZIa-TO MOCEIIAIN MOJOOHBIE «03apEeHHs», 3HAET, YTO OHU IIPUXO-
IST HUOTKY/A, Kak Obl U3 ipyroro Mupa. OHM BO3HHUKAIOT TOT/a, KOT/a MPEKpaIiaeTcsi CO3HaTeIbHAS
paboTa Hag poOIEeMOil U OTKIII0YAaeTCsl BHUMaHME.

T

Omkpvimue, Oadce camoe maneHvkoe, — @cezda o3aperue. Pezyavmam
NpUXOOUm U36He U MaK HeONHCUOAHHO, KaK ecau Obl KMo-mo noOCKa3dn ezo.
A. Diirumernin

IT10T (PeHOMEH — «HA TPaHU CO3HAHMSI» — TOXKE CBSA3aH C siBlIeHUeM [lapajokca — OTKpBITHEM
BOPOT B IPYIO€, KBAHTOBOE U3MEPEHUE.

B cBere kBaHTOBOI Teopuu Xbio DBepeTTa OO0 pe3ysbTaT SKCIEPUMEHTOB MOXKHO CUH-
TaTb HEKOPPEKTHBIM M HEOCO3HAHHO IMOATACOBAHHBIM HAMEPEHUEM SKCIIEPUMEHTATOPA, HALEIMB-
LIET0 CBOE CO3HAHUE HA MOJIyYEHHE OIPEJEEHHOIO UTOra Win (pdexra.

B03MOKHO [M09TOMY UCTUHHBIE OTKPBITUSI IPOUCXOIAT CIIOHTAHHO, OJlarogapsi 03apeHuIo Wiy,
yalie BCero, B pe3ysprare CIy4ailHOro credyeHust 0OCTOATENbCTB, HEPEIKO COMYTCTBYIOIIMX CEPhe3-
HBIM M3bICKAaHUSIM B HayKe: KTO-TO YTO-TO HE TY/Ia HaJIUJI, IIPOJIUIL, 3a0bLJ1, CMELlIaJI, IepenyTai v T. 1.

ITapasokc BO3HMKAET MpH 3aBEPLIEHUH CTApOro KU3HEHHOIO LIMKJIA, 1aBas )XHU3Hb HOBOMY,
IIpY MEPEXO0/ie OIHOTO MPOCTPAHCTBA B APYToe, C OJHOIO YPOBHSI Pa3BUTHs — Ha OoJiee BBICOKUIA.
OuepenHas criocoOHocTb [Tapagokca nposiBiasieTcs: B PaBUIbHOM BBIOODE.

HaromHIo, uTO, Clielyst KBAHTOBOM MeXaHUKe, MaTepuaIn3als MUpa OCyLIeCTBIIAETCs BbIOO-
POM «Kajipa» U OCTAHOBKOM Ha HEM CO3HaHMA (110 TEPMHUHOJIOTUU JBepeTTa — peaykuuen). 1 kax-
Ol pa3 «HaOmoAaTeN b» (T. €. KaXIblil UesIoBeK, 00JICUEeHHBII CO3HAHMEM) CTABUTCS MEPEJ] BHIOOPOM
«CBOETo Kajipa» U3 «OECKOHEYHOI'0 psijla KIACCUUECKUX aJIbTEPHATUB», OObIYHO BHIOMpAsi HAaUMEHee
SHEpro3arparHbIi.

B kBaHTOBOM (PU3HKE CJIOBO «peayKIHs» PAaBHO3HAYHO TEPMUHY «KOJUIAIIC BOJIHOBOM (PyHK-
L1M», O3HAYAIOIIMII MTHOBEHHOE M3MEHEHHE KBAHTOBOTO COCTOSIHUS (BOJIHOBOW (DYHKLUM) OOB-
eKTa. DTOT MPOLECC UAET ObICTPEE CKOPOCTU CBETA, IIO3TOMY CUMTAETCS, YTO OH HE MOXKET SIBJIATHCSA
peasbHBIM (PU3MUYECKUM ITPOLIECCOM M ITIOTOMY paccMaTpUBaTh €r0 HAJIO JIMIIb KaK MaTeMaTUu4eCKUn
npueM. Ha camom Jese Bce Oonee uem peasibHO. IMeHHO «Oosiee yeM», eClI CUUTATh, YTO «peallb-
HOCTb» — 3TO JIMILIb TO, YTO Mbl HPUGLIK. AU CUUTATh PEATIBHOCTHIO.

A yxe ynomunana o6 unee Pomxepa [lenpoy3sa: «Bce aghgbexmubt mamepuanuzauuu ocyulecmas-
AsIOMces 02a200aps 2PAGUMAUUOHHBIM NPOUECCAM, NPOUCXOOSIUMUM HA MUKPOYPOBHE, U MO Npo-
uecc s61semcs Pu3uU1ecKol OCHOBOU COHAHUSL».

W on abcomotHo npaB! Bonee Toro, oH Mpeaokui reOMETPUI0 MaTpPULlbl, BHYTPU KOTOPOIl
MBI cylecTByeM. Ee pa3BepTka oCHOBaHa Ha NMPHUHLMIIE «CaMOMOJOOUs», «30J0TOTO CEYEHUs» U
«30JI0TOrO TPEYTOJIbHUKA», TPONOPLIMY KOTOPBIX JIEKAaT B OCHOBE BCEX FAPMOHUYHBIX COOTHOILIEHU.
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3auHTEpeCcOBABIINCh B CBOE BpeMsl IpodsieMoil «3amorteHusi», P. Ilenpoy3 cran nopduparhb
TUTMTKY Pa3InIHON (DOPMBI TaK, YTOOBI OHH JIOKMIIUCH O€3 3a30POB.

Puc. 1. [Inumxu

B uTore Takux MaHUMYJISAIMEI OCTATIOCh TOIBKO 1B€ (DOPMBI, OTBEYAIOIINE IPUHITUITY «30JI0TOTO
TpeyroJibHUKa» — poMObI ¢ yriamu 36 rpagycoB u 144 rpagyca.

VYV VYV

Puc. 2. MoeanvHole pombbi

A Tenepb HaTSHHUTE 3Ty POMOMKOBYIO TKaHb Ha cpepy, ¥ Bbl YBUAUTE 3HAKOMYIO KapTHUHKY
OOBIKHOBEHHOM MHTepdepeHIy (AuppaKinm), MOKa3aHHYIO Ha KAPTUHKAX OIBITA C IBYMSI IIETISIMHU:
PUCYHOK, TOJTy4aeMblid IIPH OTPaKEHUU BOJIHBI, U OyJeT Hallleil CETKOM.
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Puc. 3. Mnumepgepenvyuonnsiii Puc. 4. Mumepgepenyuonmoiii
PUCYHOK 8 onbimax pusuxos PUCYHOK HA 800¢€

Ta xe ceTka Ha6p0meHa Ha Kaxjoro u3 Hac. Ee BUOHO Ha Haleu Koxe (pI/IC 5) n Jaxe Ha
«KOXE» BUPYCOB.

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

Koska HaTsarmBaeTcst Ha TEJIO TOYHO TaK ke, KaK KOHCTPYKIIMsI COJTHEUHBIX OaTtapeil Ha KPHIITy
3TOro Bok3aja (puc. 7).
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Puc. 7. Box3san «Kunac-Kpocc» 8 Kamdene (/lordon)
Ha conHeuHblx bamapeax u pomoanemenmax

Sueiiku [leHpoy3a MOryT OBITh JIIOOOTO pasmepa — OT CaMbIX MUHMMAJIBHBIX 10 I'PaHIHO3-
HBIX, — [IOTOMY 4TO CaMble MaJIHbKHUE STYeHKHU Oy/1yT BIMCHIBATHCS B O0JIee KPYIHbIE, COXPaHsisl CBOIO
¢opmy.

Kaxpmas crnimpaib, 3aMblKasich B «OyCHHKY» Ha caMoil ce0e, IpoAo/KaeTcs Aajblie, poxaast
U3 9TOU MOYKM HOBbIE MOOErM Ha HOBOM BHUTKE Pa3BUTHsI, CTAHOBSCH JIMIIb (hparMeHTOM OOIIeit
cucteMsl. CollHeUHas CCTEMa, UMesl CBOIO CEThb ITPOCTPAHCTBA, B CBOIO OYEPE/ib CTAHOBUTCS OT/EIb-
HOM OyCHMHKOM Ha OOIIel rajlakTHiecKkoi cnvpaiu BeeneHHOM.

Bce Mbl 00epHy Tl TOJOOHOM MPOCTPAHCTBEHHO-BPEMEHHOM CETKOM, M CaMU K€ Ha Hell M BUCUM
— TaKoH BOT KJIyOOK HUTOK.

Vuensle, HakoHeI-TO, caenanu Hactosee ¢oto JHK (puc. 8). Ilpu ero ysennuennu onu cxe-
MaTUYHO TOJIYYMJIH TAKYI0 KapTHHY.
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Puc. 8. ®omo JHK Puc. 9. Cemxa-pabuua

[TocmoTpuTte, pa3Be Bbl BUANTE KaKylo-TO pasHuIty Mexy crimpansvu IHK, ruierennem Guce-
POM MJIM CeTKOM «padutieii»? Eci Obl He IOMNKCH MO/l KAPTUHKAMHU, BBl OBl UX TIEpPeITy TAJTH.

Ecnu skerpanonyupoBaTh 3T0 Ha 4eI0BEUECKUE B3aMMOOTHOIIEHHS, TO Mbl YBUJUM, YTO BCE
JIOIY, K KOTOPBIM y HAC BOBHMKAET YyBCTBO CUMITIATHH, HAXOASITCSI HA OTHON OMOpPE30HAHCHOM CIH-
panu, Kak Obl JaJIeKo B MPOCTPAHCTBO OHA HU MPOCTUPAsiach. Beipb B M0OOM cilydae oHa CBOpayu-
BaeTcsl B TOUKY, & 3HAYUT, BCE TH JIIOAM — psiioM ¢ Hamu. Haromo6ue cetnt «OqHOKIaCCHUKOB
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Bbl C HUMU pAIOM, U B TO K€ BPpEMSA pa3dC/ICHbI ThICAYaMH KUJIOMETPOB, U TOJIbKO BCEMHPHAA 1ay-
TuHa VIHTepHeTa MoJIepKUBaAET 3Ty CBsA3b. Takas ke «MayTHHa» raJJaAKTUYeCKUX CBSI3e MPOHU3bI-
Baet Beenennyio.

ITO MOKHO YBUIETb Ha CTPOCHWU MOJIEKYJIbI BOJbI: YUYCHBIC CHUTAIOT, YTO B OKCAHE BCEIO OJHA
MOJIEKYJIa BOJBI.

OmoenvHovle monexynvl HyO 6 600e 0ka3vlearomest CéA3aHHbIMU 68 €OUHYIO CHAOUHYIO NPO-
CMPAHCMBEHHYIO CEMKY — 8 OOHY 2ULAHMCKYIO MONEKYNY.

[Tpuyem 3Ta eqMHCTBEHHAs1 MOJIEKYJIa HE TOJIBKO CBSA3BIBAET BOJY OKEaHA — OHA COEAUHSET U
BCI0 MEKKJIETOUHYIO BOAy Haulero opranusma. [1osTomy Hailie Teo MOXKHO Ha3BaTh «OyCHHKOW»,
3aIlyTaBIIEICS B CETU NayyKa.

SIpKO IEMOHCTHpPYET 3TO keHcKasg X-XxpoMocoma. OHa MMeEET BUJ YeJIOBEKa, PACKMHYBILIETO
PYKU.

MBbI pacriIThl Ha «IayTUHE» MPOCTPAHCTBA, CKpeIlisis OyCUHKOM Tesa ceTKy [leHpoy3a, a Haim
PYKH U HOTH SIBJISIIOTCS] POJOKEHUEM KOH(DUTYpallUU CETKHU.

ITO HAXOXKJEHUE Ha CETKE NIPOCTPAHCTBA, KaK BCEra, UMEET ABe cTOPOHbI Mejanu. C oqHON
CTOPOHBI, Mbl BUCUM Ha HEW, KaK KYKJbI-MAPUOHETKH, KOTOPbIMU KTO-TO YMPAaBJISIET, Aepras 3a
HUTOYKHU. C APYroi — Mbl CAMU MOKEM YIPABJISATh CBOMM «IOJIETOM», KaK MapalioTUCT, MAHUITYJIH-
pysl CTporiamu Jjisi IPU3EMJICHUS] B HY’)KHYIO TOUKY.

B niepekpectuu ceTku Hallle TeJIo CKpyYeHO OYCHHKOM, a pacTSHYThIE PYKU U HOTU JepKarcs
3a CeTKy ImpoctpaHcTBa. [IpeacTaBuTh 3TO MOXKHO Ha MpUMEpe OOBIKHOBEHHOU IEPEeBSIHHON KYKJIbI,
y KOTOpPOW BUHTUKAMU CKPEIUIEHBI BCE CYCTaBbl.

Hame teno nmoguuHsiercst paboTe 71eKTPOMAarHUTHOTO OajlaHca B BUJE CIUPAJbHBIX JIMHUM,
3aKpy4YMBaeMbIX MOTOKAaMU SHEPTUH, AMPUKEPOM KOTOPBIX BbICTynaer Bpems. Korjga y opranusma
€CTh UMMYHHTET (JIEKTPOMarHUTHbIE CUJIb), OH BBIKpY4MBaeTcsi U3 myT BpemeHu. Korga aedop-
Mallysi CTAHOBUTCSI XpOHMUYECKOW, OHU OTIIEUAThIBAIOTCS HA Tesle pa3InuHbIMU (purypamu (BocbMep-
KaMH, CKPUIIMYHBIMU KJII0YaMH), M B TOM YKCJIe TIPSMBIMU JIMHUSIMHU, B BUJIE IEPEKPECTHBIX X- U Z-
00pa3HbIX JeopMalii, IEMOHCTPUPYIOIHX BIAaCTh BPEMEHH.

W namma 3emist Toxxe 0OepHYyTa TAKOW CETKOM. AMEPUKAHCKUE YUEHbIe-Te0JIOr OKPECTUIIN 3Ty
MoJieJIb TEPMUHOM «pycCKasl CeTKa», IIOCKOJIbKY OHa Obula pazpaboTaHa MHxeHepamu B. Maxkapo-
BbIM, B. Mopo3osbim 1 H. ['oHuapoBbIM.

CormnacHo ux MKocaspo-nonekasapudeckoit reopun (MIC3), B 3eMHOIT KOpe Kak Obl IPOCTY-
AT MPOEKIIMY BIMCAHHBIX B 3eMHOM 11ap MPaBUIbHBIX MHOTOT PAHHUKOB: MKOCA/Ipa U I0fIeKadipa.
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Puc. 10. Mxocasopo-
000eKaaoposast
cmpykmypa 3emnu

Ha npaxTuke 3Ta Teopus JaeT BO3MOKHOCTb MpPEACKa3bIBaTh MECTOHAXOXJEHUE MOJIE3HBIX
UCKOMaeMbIX (HepTH, aIMa30B) U reonaToreHHbIX 30H. Eciu mpucMoTpeTbes, TO M B 3TUX KOHTYpPax,
HaHECEHHBbIX Ha 3eMJII0, Mbl YBUIUM poMOOBHIHYI0 ceTKy. Kak s yxe nucana Beie, A. CaHaepceH
Ha TOW POMOOBU/IHOM CeTKe yKa3aJl pacrosiokeHne Ha 3emile reonaToreHHbIX 30H — BOPOHOK, TUIA
Bepmynckoro TpeyronbHuKa, «Mopsi IbsiBofa» U T. A. [Ipuuem oOe maToreHHble 30HbI HAXOMSTCS
NpsIMO HAIIPOTUB JIPYT APYra, TOJIBKO Ha pa3HbIx cropoHax CeBepHoro nomymapusi. CaHIepceH yKa-
3aJ1 MATh Nap NOJOOHBIX PaliOHOB: MATh 30H U3 TaKMX Hap npuxogurtcs Ha CeBepHoe NoyIapue 1
nATh — Ha FOXkHoe (C yyeToM TOro, 4Tto ceBepHOE MOJyIapyue HECKOJIbKO COBHMHYTO OTHOCHTENIBHO
FOsxHOTO0). DTN 3arajouHbBIe MOPCKHE «POMOBI» BCET/la PacIoNaraloTcsi B TeX MecTax, IJie XOJIOAHbIe
MOpPCKHE TeUeHUsI BCTPEYAIOTCs C TETUIBIMHU.

Puc. 11. Pom6bi 1a znobyce Puc. 12. Cemxa Candepcena

BcromMHuTe TNIaBHBIN MPUHIMIT TPUPOABI, TaK HA3bIBAEMbI MPUHIUI OepEeKIMBOCTH, WM
«3aKOH 9KOHOMHI», OTPaKAIOIINI HANMEHBIIYI0 SHEPro3aTpaTHOCTb: JIIDOOH PhIOAK MOATBEPIHT, YTO
CIUIECTH «POMOOBHIHYIO» CETKY TOpaszio Mpollle, YeM o0yl Jpyryio KOH(pHUrypauuo. A 3HaUMT,

12
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Hall ceTyarbiii poMOMK [leHpoy3a U ecTb TOT 2JIeMEeHT, KOTOPbIN BIUCHIBAETCS B IIEPBUYHYIO chepy.
ITpupona Bcerga AeNMCTBYET MAKCUMAJIBHO SKOHOMHO.

B nHamem Mupe Kaxapiii OObeKT U caM 0OEpHYT TaKOW CETKOW, U HAXOAUTCS B IIEHTPE «CeTya-
TOI» CUCTeMbl KoOpauHaT. Kask/Iplil U3 HAaC MMeeT ONpe/eeHHbIN TUaMeTp CBOETO CETYaTOro «Orno-
TOJIS1» Y TAPAMETPHI €T0 sTYeeK, Yepe3 KOTOPhIe MPOXOAUT HEPrus TeMHoi Matepuu. MIx cooTHoIe-
HUE U OIPEJESUT CPOK KU3HU UHIUBUIYYMA.

OnbiT Ne 1. MeIcieceTn

Kax oxaszanoce, omozname Oodicdesoe 00nako e6oéce He npedcmasnsiem
mpyoa. I'nasnoe, HacMpoumvCcsi Ha €20 3NEKMPOMAZHUMHDBIL 2P03080ti hpoHm u
OmmonKHymo ezo. Peaxuyusi ne 3amedaum ckazamocsi: myua yxooum HemeONeHHO,
Hebo 20nybeem HaA 21A3aX.

Bonee opuzunanehulii gheromer — 3mo 108451 poiovl. Moii mydic 0onzoe epemsi
padoman 8 pvlOoN08eUKOM KOAX03e, XOOUN HA MANeHbKux cyoax no baamuke.
[lonsimno, umo ezo 3apnaama HANPSMYO 346Ucend Om KOMU4ecmsea NOUMAHHOL
um pviovl. He nomHio yoice, ¢ uezo npumina mue 8 20108y Mulcab NOMOUb CEBOEMY
MYOJICY 8 pbloanKke, HO OOHANCObL, 20e-MO 4aca 8 2 HOUU, 3AOPABUUCH NOO 00eSN0,
5 npedcmasuna, Umo OKYHArCo 8 «NYUUHY MOPCKYIO», N0BM0 MAM PblOY U 20HI0 ee
K CYOHY Mydica. Imo 6blao HACMOALKO S6CMBEHHO, YMO Y MeHsl He OblA0 COMHEHUL
8 peanvHocmu npoucxoosimezo. Hyoa s coename He Mo2na: ecau KOCSKA MpecKu
He 0blno — e20 u He Ovlno. [lrasaro no mopro, pazosuzaro 800y pykamu, ULy
PuIOKY, a moavko omoenvhvle 0coou nonadaromest — Hem kocsika. Ho ecau yoic
BUIICY KOCSIK, X8AMAIO €20 8 CE0I0 MbICAEHHYIO «AB0CbKY» U Mauly K CYOHY Myoica.
Cmex cmexom, HO He ObLr0 cayuas, umodsl s owmudrace. Ecau «<npuznana» kocsix —
Myogic npuxooum ¢ naanom. He nawina poloy — u myoic Huuezo He notiman. Cmanu
OYMamo, MOJMCEM, s <GUICY» Ydce No Pakmy NOUManHoi um polovl? Ho mozoa
nouemy ezo C4acmAaueuuKom cuumaiom, 3aeuoyrom? Bedv écez0a noesm napamu —
émopoe cyoHo noocmpaxosvisaem xonnezy. Ha osa manenvkux cyouna, pvioauaujux
PSI0OM, 8ce20a U BblA0BAEHHOIL PblObl Obl8aem NPUMEPHO NOPOBHY. A mym 8cst pvlda
— MUUb 0OOHOMY «cuacmausuy». Myoic menst yoice u Kapmoti 10ea cHadooun, u pauueri
(MobUNBHUKOB dHce moeda He ObLno). Ho kak-mo y MeHsl He noayuanoce no Kkapme
PAMOUKOI 600Uumb. A 80M NO HOUAM 8 MOpe NAA8ANb — Mo Oblro KaaccHo. Kak-
MO «NAbIBY» U BUIICY MPECKY 0ZPOMHBIX HeObleanvlx pazmepos. Kocsik Heboavulol,
HO Kaicoasi pelOuHa 6onvite mempa, npumepro — 1,20 (makoti mpecku npocmo ne
Ovl6aem, 00bluHO ee Onuna He npesviutaem 70 cm). Ilpuenana KOcsiK K CYOHY Mydica.
Ha caeoyrouee ympo 360num 6 0sepo geprysuiuiics ¢ pvlioanku myxc. Omkpviearo —
cmoum ¢ makoui 3a2a004HOl YAbIOKO, NPIM CUsiem, a Ha Aule HANUCAHO, YO YiC
menepv-mo si MO4HO He 002a0ar0Ch, KAKY0 OH PblOy noiman. A s npsimo 6 npoeme
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6XOO0HOI 06epu pazeena pyKU Ha 6CHO WUPUHY npoema u 2080pro: «Bo!» C mex nop nem
25 npoutno, a 0o cux nop 6CNOMUHAIO NUUO MYHCA: BMECHE CMEEMCSL HAO MeM, KaK
21a3a €20 OKPY2AUNUCL U YAblOKA Choa3na ¢ auyd. Bedv Ha camom Oene okazanocs,
UMo HUKMO U3 KOAXO3HUKOB 3a 6CIO C8OI0 HCUSHD He BUOeA MPECKU MAKUX ZDOMAOHBIX
PAa3MepPO8 — HU 8 OOUH AUUK He nomewyanace. CmeuHo.

Bort Takum ke KOHU4YEeCKUM TpaJIOM A MBICJICHHO JIOBUJIA pI)I6y MYKY WJIN OTTOHAJIA IUKJIOHLI.
OObIkHOBeHHBII (pparmMeHT pomOuKa [leHpoysa.

-

i~
f; N
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Puc. 13. Jloens pvibvl mpanom

B Takux ke SHepreTUYecKnx «aBOChKaxX» JIeKaT U HAIllh OPTraHbl.

ITpu noBse pHIOBI TPAJIOM PHIOAKM 3aMETUJIM, YTO €CJM CYAHO TAIIUT MYCTYIO CETKY-Tpaj 3a
€00011, CKOPOCTb Cy/IHA OT TOTO MPAKTUYECKU He MeHseTcsl. [pyroe J1e10, eCJIM MbITaThCsl «TOJKATh»
TOT K€ IMyCTO TpaJl énepedu kopabis. Takoe BeyaTieHue, YTO OH Cpa3y CTAHOBUTCS MHOTOTOHHBIM
KaMHeM, KOTOPBIi OIIyTUMO CTONOPUT jBMKeHue cyaHa. Kazanock Obl, Kakas pasHUIA, 4TO Tpa,
NPUKPEIJIEHHBIN 32 CYJHOM, UTO BBICTABJICHHBII BIiepe]] — 00a OHU JOJIKHBI IPOSIBIIATH Ce0s1 OJJMHA-
KOBO: U B TOM U B JIpyTOM CJIydae Tpajl — 3TO CETKa, KOTopasi HalOJIHAETCSl BOAOW, KOTOpas A0JDKHA
BBITEKATh U3 SYEEK TPasa, HE 3aJePKUBASICh.

IToHATHO, YTO CYIHO WJIET Ha CKOPOCTU M BOJA 32 €ro KOPMOH CBOMM IOTOKOM MPOAYBaeT
SIYEHKU, BBITAJIKUBAS «IUIEHKY», CO3/IaHHYI0 CUJIAMU TOBEPXHOCTHOT'O HATsDKEHU . A KOrjia TpaJl ToJI-
KaeTcs nepeji CyJHOM, B €0 IMyCThIX S4YeiKax 3acTpeBaeT 3Ta MUHYC-IHEPrHs 10 TOMY ke IMPUHLUITY,
KaK BOJIa B siYEHKaxX CHTA.

TOYHO TaK ke TaIUT CBOM XBOCT KOMETa — He M03a/1, 3a co00il, a Bepeau cedst — 3TO Mpo-
MCXOJMT M3-3a IaJlaKTUUECKMX BETPOB, CIYBAIOIIMX «XBOCT» KOMeThl. Eciii Obl XBOCT ObUI C3a1M,
U3 3TOTO «TPAJIOBOTO MEIIKa» BbIIYBAJIUCH Obl BCE MPOrPaMMBbl M BUPYCHI (MCTIOJHUTENN TUX MPO-
rpamm).

3HauuT, ceTKa CO CBOMM BOJIHOBBIM JJBOMHUKOM BECUT OOJIbIIIE, YEM CETKA, U3 KOTOPOM BbIY-
Baercs ee (paHTOM IpHU TAATe TpaJjia 3a cyaHoM. 1 3HauuT, SHEeprus Bce-Taku YTO-TO BECUT U CIIOCOOHA
yIepXKUBaTh SYEUCTYIO TKaHb NMPOCTpaHCTBA. W TO, YTO MBI HE BUIMM, OKa3bIBAETCS, TOXKE MOXKET
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Beka. Yacts II»

MMETh CBOI BeC 1 00beM. 1 Ha3BaTh 3TO «HEUTO», «3aCTpeBaloIee» B TUCHKaX, MOKHO MUHYC-9HEP-
r'vei.

Ee nepensiee qpixanue s oUlyTAIa B TOT MOMEHT, Korjaa yietana mos cnupaib [JHK — Kynpa-
JuHU. U eci, He 10X0/4 ToJIIara 10 MpayHoro (pyuHajia, Clpaiv CHOBA MOTY4aloT KBaHT SHEPTUH,
KU3Hb MPOAOJIKAETCA. A €CIU HET, Ayllla «0oTeTaeT». Kak nmokassBaioT uccieioBanus 10kTopa Mak
Hyranna, tyina Toxe uMmeer Bec — ot 12 1o 45 rpaMMoB.

DHeprus JoIKHA IPOXOAUTh Yepe3 HaC HACKBO3b, BE/Ib Mbl ITpo3pauHsbl. M rokaszaresem Toro,
YTO OHA 3aCTPEeBaeT B palioHe IPyJOOPIOITHOM TruadyparMbl, sIBJISIETCS BBITYKJIOCTh 3TOM 30HBL. V1 MBI B
9TOM CITy4yae XO/IUM TaK, Kak Oy/ITo ToJIKaeM repe]; coO0i MOMHBIN TpaJl ¢ 3aCTPsIBIIEH BHYTPU MUHYC-
SHEprue, Kak Kypaiok ¢ canoM. COOCTBEHHO, TaK BCET/Ia M BHIIJISUT CIa3M COJTHEUHOTO CIUIETEHHUS.

UepHast JpIpa TOXKe aKTHBHO IMOJIb3YeTCS «I'PAaBUTAIIIOHHOM CETKOU», 3aTArvBas B ceOs Bce,
YTO il MOJIBEPHETCSI.

Puc. 14. YepHas ovipa 20mosumcs noiomumsp
2a3oeoe obnaxo

DHepreTU4ecKoi CeTKOM MOKHO IOMMATh BCE, UTO YTOAHO, B TOM YHCIIE U YeJIOBEUECKHE AYILH.

Bo3MokHO, moToMy XprCTOC U Ha3bIBAJICS «PhIOAKOM» U CUMBOJIOM €ero Obia prida. B mepe-
BOJIe ¢ IpeBHerpeueckoro s3bika Mucyc Xpucroc Cohie boxwuit Criacurtess — 310 a00peBuaTtypa cioBa
«pbiOa».

.
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Xpucmoc — Hazvieaem — anocmonos,  OblBUWUX  PbIOAK08,  «10BUAMU
uenogexos» (Mgh 4:19; Mk 1:17), a Llapcmeue Hebecroe — «He8000M, 3aKUHYMbIM
8 Mope U 3ax6amusuuM pold 6csikozo pooa» (Mgh 13:47).

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

[ToaTOMy reHHaIbHOCTh — CPOJHU MCKYCCTBY pblOONOBa. Kaskaplil MOTEHIMAIbHO CIIOCOOEH
JIOBUTh pbIOY, HO HE y KaxAoro nosiydaercs. CaMo MpOCTPaHCTBO — 3TO IEKTPOMArHUTHAs CETKa
uHTepdepeHun. 1 notomy €10 MOXHO JIOBUTb BCE, YTO YTOOHO: UAEH, TyLIH, JOKANA U LIAKJIOHBI.

Xpomocpepa CosHila — 3TO TOXKE CETKA, OKpYXKarolas A4YENKu cyneprpanyasaiun. OHa MoK phl-
BAaeT BCIO €r0 MOBEPXHOCTb. DTO HeKasl CTPYKTypa U3 KOHBEKTUBHBIX slU€EK C pa3Mepamu MpuOIu-
sutesibHO 30 000 kM B nonepeuynuke. Ha rpanuiie sTux cyneprpaHyi HaXogATCs Tak Ha3blBacMble
CIUKYJIbl — FOPsYME SHEPreTUYECKUe BIOPOCHI, TOCTOSIHHO MPOUCXOASAIIME B BEPXHEN I'PaHuIIe Xpo-
Mocepbl. OHM 4eTKO 0OprcoBBIBAIOT ceTKy CosHIA.

Cam rniporiecc 00pa30BaHus ITUX sTUEEK OOBSCHAETCS SIBICHUEM KOHBEKIMHY — IIEPEHOCOM Tell-
JIOTBI, MacChl WM JIEKTPUUECKUX 3aPs/IOB JIBUKYILENCS CPEJON.

[Mpu onpeneneHHbIX YCIOBHSIX 3TOT MPOLECC NepeMeIMBaHKsl CIIOCOOEH CO3/1aBaTh MPaBUIIb-
HYIO STYEUCTYIO PEIIETKY OIPEJEIEHHBIX Pa3MEpOB.

Takoii ecTeCTBEHHON KOHBEKLIMM 00sI3aHbl U NOsiBIeHHe rpaHyn Ha CosHue, 1 MHOTHE aTMo-
cepHble SIBJIeHHUs1, B TOM YMciie 00pa30BaHUe OOJIAKOB U IBUKEHUE TEKTOHUYECKUX ILJINT.

Bcst 3Ta KOHBEKIIMSI IPOMCXOINT B «CHTE» POMOMKOB [IeHpoy3a, mpocaunBasich U BHIOpAchIBa-
ACh CIIMKYJIaMH Yepe3 OTBEPCTUA (DOTOHHOM TKAHU «CUTa».

Bxons B «maneHTy» COJNHEYHOM CUCTEMBI, 3Ta UHTEP(EPEHLIMOHHAA CETKA HAUMHAET U3BU-
BaTbCs, KaK 3MelKa, U, clieqysl YKa3aHUsIM KOCMUYECKON «IIpOrpaMMbl», IPEBPAIIATHCS B CIUPAJIb
conneynor JJHK. Benp crimpasy — 3T0 KOHTYpbl BOJIHOBOTO M1, CAMBOJIA KW3HU, TPOrpaMMa J1j1sl
Pa3BUTHS KOTOPOM MpsYEeTCsl B KPUCTAIMUECKOM SILUKeE, KaK MpsTanack xku3Hb Kames beccmepr-
Horo. [ToaTomy cBsI3b criMpalieli ¢ KpuctalaMu Hen30exkHa, Kak cBsi3b 3emun v ConHia. TouHo Tak
K€ OTIEYATHIBAIOTCS] KPUCTAIL/IbI B CIIMPAJIAX, 3aJaHHBIX TMOKMMU BO3MOKHOCTSAMU ceTku IleHpoy3a,
Ha HallleM TeJle.

[Tpuyem, NOBTOPIOCH, 9TO OyIyT HE MPOCTO CIUPAIU U3 JIEHTOYEK — BHYTPU HUX, KaK B MOJI-
HOLIEHHBIX am(opax, HaXOAUTCS FHEPrETUUECKOE COAEpKaHue, 3ajaolee ux ¢popMy. 1 umeHHo B
HUX JIEBUTUPYET KPUCTAJLJI, KOTOPBIA U 33[A€T «IIPOrpaMMy». ITH KPUCTAJLIbI B C(Pepe XOPOLLO IIPO-
CMaTPUBAIOTCS HA PUMEPE KOHCTPYKIIMHU aXKypPHOTO 1IapHKa, CJI0KEHHOTO U3 MaMpOCHOM OymMarm.

Puc. 15. Packpoisarouiuiics ancypHuiii thapux
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Tot ke kpuctay B cpepe MOKHO YBUAETh B POMOMKE IIEJICBUIHBIX IJ1a3 CEMENCTBA KOIIaYbuX
— TeX UX MOJABUJIOB, KOTOPbIE OXOTSTCSI B HOUHOE BPEMSI.

Puc. 16. Kowauvu
3pauxu

VueHsle IOKa3aIM, YTO KPYIVIbIA 3pauyoK «JHEBHBIX» KOIIEK, Kak Obl HU CyXKaJics OT CBETa U
HU OTKPBIBAJICS IIMPOKO B TEMHOTE, — B JTIOOOM ClTy4ae sIBJISIeTCS] Topa3ao XyIIuM pabourM Mexa-
HU3MOM B IIJIaHE PEryIMpOBaHUs MOCTYIUIEHUS B 3pa40OK KOJIMYECTBA (POTOHOB CBETA, YEM IIPOCTOM
POMOMK, KOTOPBIH, CYyXasiCh, IPEBPAIACTCS B TOHYAHNIIYIO HUTh, & PaCHIMpPsIsACh, TPUOOpETaeT BUJL
cepei.

Kcratu, TOT M3BecTHBIN (DaKT, YTO KOIIKH JIOOST «JIEUUTh» OOJNbHBIE MECTa, OOBSCHSETCS
CYIIIECTBOBAaHMEM BCE TOM K€ JIEKTPUUECKON MATPHULIBI.

Oxkazanoch, 4YT0 MPUYMHON POMOOBUAHON (POPMBI 3pavyKa «HOYHBIX OXOTHHMI» CTAHOBUTCS
JOTIONTHUTE bHASI JIMH32, KOTOPOW CHAOKEeHBI X I71a3a: CBOMM JIMIITHUM 3ePKAJIOM OHA MOAAEePKUBAET
71a3a KOIaybux B poMOOBUIHOM (popme. COOTBETCTBEHHO, MPU STOM BUIVMBIA UMH MUP TIEPEBO-
pavyMBaeTcsi, CHOBa CTAHOBSICh «C TOJIOBBI HA HOTM». DTO 3HAYMUT, YTO KOIIKW BUASAT MHUP HE BBEpX
HOTaMH, KaK Mbl, ¥ BOBCE HE TOT MUP, YTO MbI «pacKpacuin» nop ceds, a, CKopee BCero, NepBUYHbBIN
KBaHTOBBIM, B BUJIE TOJIOTPAMMHOI MaTpulibl. [I03TOMY X M CUMTAIOT CyleCTBaMH U3 aHTUMupa. U,
CKOpee BCero, MMEHHO MOTOMY MX He YIOMSHY/ M HU B bubnuu, Hu B Mudax [pesuneit ['peruu.

Tak YTO KOIIIKM JIeuaT CBOMX X03sIeB HE U3 JIIOOBU WJIM COYYBCTBHS, a IOTOMY, YTO HAII TLJTIOC
SIBJISIETCS ISl HUX MUHYCOM, 1 HAOOOPOT: OHM I'PEIOTCS Ha «T'PEeJIKe» U3TydYeHUd OOIe3HH, OHU MPO-
CTO KUBYT Ha MEpBUYHON 3Hepruu. 1 Bce 310 0OBSICHSCTCS JMIIb CTPOEHUEM uX 3peHusi. [lotomy
YTO 3PEHUE — 3TO YIMBUTEIbHBIN (DEHOMEH, JJIs1 ONMCAHUSI KOTOPOTO HE XBATUT LIEJION KHUTH.

[Nono6HO pOMOOBHUAHOMY 3pavKy KOIIKH, TAK K€ MOTYT CYKaThCsl M PaCIIMPATHCS apaMeTphl
SITYeMKU CBETOBOM TKAHU, U3MEHSISI CBOIO (hopMy.

To4HO Tak ke MeHsieTcs1 CBeToBOM poMOMK [leHpoy3a. To uMeeT OTHOIIEHHE K ero pazMepam
(TMTOCKOJBKY OH HATSIHYT Ha AUAMETPBI Pa3HBIX «Cep TATOTEHUSI») U K er0 THOKOCTH — BO3MOXKHOCTH
(opMBI IOACTpaMBaThCS MOA peatbHbIA MUP. UTO BaXKHO U MPU «CTBIKOBKE» «3(DUPHOTO MIa0I0HA»
¢ «3(pUpHBIM OHOMONEM», M K TICUXOJIOTUYECKON «CTHIKOBKE» Pa3HbIX TOJIOB, U K CBOOOJIE HAIIIEero
BOJIen3bsiBlIeHUs. [IoTOMY UTO €CTh «IporpaMma» U OTHOBPEMEHHO — cBoOona Boiu. [Tostomy He
CTOMT BCTaBaTh Ha Mo3uLMHU (aTanu3ma. Bee — B Halleil Bojie HaCTOJIBKO, HACKOJIbKO MO3BOJISET IJIa-
CTUYHOCTD HaIllell MAaTPHIIBI: y OJIHOTO OHA OoJee ruOKasi, y Apyroro — MeHee. OJMH MOKET JIaBUPO-
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BaTh, IPUCIIOCA0MBATHCS K CUTYAIIMU, MEHSTH CBOIO CyIbOY B OOJIBININX Mpe/iesiax, a y Pyroro Takux
BO3MOXXHOCTEH MeHblIle. Kak yke roBOpuioch, TMHOKOCTh CO3HAHHMSI BCET/Ia HAXOAUT OTPAXCHUE U B
MbIHIe‘IHO-CpaCHI/IaJILHOﬁ FI/I6KOCTI/I — 9TO U €CTb NIPEACT OTKJIOHCHHA «aBTOIIHUJIOTa».

Ecnu mocMoTpeTh Ha 9TH pa3pellieHHbIE TIPUPOIOH BOBMOKHOCTH, TO OHU JJOCTATOYHO BEJIUKU:
6a30BbIl pazmep poMOMKOB [leHpoy3a criocoOeH KonedaTbes B 36 TpaycoB — OT Y3eHbKOW BEpPTH-
KaJIbHOM IIeJN 10 cpephl.

OcreonaTaMu JaBHO yKe MOJAMEUCHbI POMOOBH/IHBIE KOHTYPBI Ha TeJle YesloBeKa.

Bce Hanbonee BakHbIE OpraHbl WM CTPYKTYPhI B OpraHM3Me UMEIOT B JBYXMEPHOMW MPOEKIIUH
POMOOBHUIHYIO WK TPeyroybHyio hopmy. K mpumepy, 1Ba TpeyrojabHUKa MIPOMEKHOCTH.

Moyenonoeon

_:h“h-h_ TPEYroNbHWK
“ \ ol
| T
L]
,l

JanHenpoxogHoK
TREYTONbHWH

Puc. 17. Pombosudno-mpeyzonvHoie cmpyKmypol

Ecnmu mocMoTpeTs Ha KOCTHYIO CTPYKTYPY Ta3a CHU3Y, MOKHO YBUAETh UETHIPE BBICTYMAIOIINX
YacTH: JTOOOK, KOIMYMK U JIBA CEJATUIIHBIX Oyrpa. BMecTe OHU COCTAaBIAIOT YeThIpe YIia MPOMEkKHO-
CTHU, KaK MoJaraioT MeJVKu, «uMeloreit hopmy OpHUIHAHTa.
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Puc. 18. TpeyzonvHas Puc. 19. Pombosudnas
cmpykmypa cmpykmypa

[epenHss MpOMeKHOCTb COOTBETCTBYET NIEPEAHEMY TPEYTOJIbHUKY, KOTOPBIN BKJIIOYAET B ceOs
MOYEIIOIOBOE ITPOCTPAHCTBO. B 3T0i1 00s1acT pacnookeHbl OTBEPCTHSA Blarajuila u yperpsl. 3aj-
HsIsl IPOMEXKHOCTb COOTBETCTBYET 3a[JHEMY TPEYrOJbHUKY, KOTOPbI BKJIIOUAET B Ce0s1 pEeKTaIbHOE
MIPOCTPAHCTBO. 3[€Ch PacONOKEHO BHIXOJHOE OTBEPCTUE aHYCa.

Jla 1 camo Brnaranmiie B NepByIo oYepeab MPeaCTaBisieT coO0oi pomo.

Puc. 20. Pomé6
871A2anUULA
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BepxHan Touka BepxHan
NOAB3H0WHOMD 3aHAA
rpebHA = nogesfoLiHan
Yotalag MNpoeKkumrn
LLlepoxoraran 1 BEpXHEN
NUHWUA anepTypsl
BepxHar — i
NepenHAR : Tasa
noae3gowHan

TNoBkoBbin Byropos
Ve MpoexumA MNpoexumaA
NNOCKOCTH NNOCKOCTH
YPOTEHUTENLHOTD aHanbHoro
TpeyronsHHKa TpeyrofbHuKa
Puc. 21. Pombosas cmpykmypa Puc. 22. Pombosas cmpykmypa
8 mas3se JHeeHULUHbL 8 Ma3e My#HUHbl

CaMblil KPyIHBIN POAHIYOK — OONBINON — U3 TSITH, UMEIONINXCS Y HOBOPOXKAEHHOTO, BHIIJISAUT
Ha MakyIllke Jepena Kak ssMKa poMOOBUIHON (hOPMBI.

Puc. 23. boavuoti
POOHUYUOK

A BHU3Y Uepena HaXOAUTCS AHO YETBEPTOTO KeNTyI0UYKa, KOTOPBI SIBJISIETCS OOMIEH MOJTOCTHIO
IJIS1 BCEX OTJENOB 3aJHero Mosra. OH Toxe umeer ¢opMy pomoOa, Kak Obl BIABIEHHOTO B 3a/IHIOI
HOBEpPXHOCTb Mo3ra. [loaTroMy 1 HazbIBaeTcst pOMOOBUIHON AMKOI. OTAEs ToJIOBHOTO MO3ra, pa3BU-
BAIOIIMICS U3 CIIMHHOTO, TOKE HOCUT Ha3BaHHE POMOOBHUIHOTO.
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Beka. Yacts II»

Ha npumepe «BurpyBuaHckoro yeyoBeka», HapucoBaHHOro Jleonapno na BuHuu npumepHo
B 1490-1492 ronmax, HETpy/IHO MPEACTaBUTH, KAKUM 00pa3oM chopMHpPOBAHO MHOTrooOpa3me BCex

KJIETOK Ha rOJIOTPAMMHOI OCHOBE.
[Mponopimy «BUTpYBHAHCKOTO YelOBeKa» YaCTO HA3bIBAIOT KAHOHUYECKUMH, CJICAYIOIIUMHU

MIPABUJTY «30JI0TOTO CEYEHUST».
Ecnu nocmotpets Ha yros, kotopsiil nonyuwics y Jleonapao na Bunuu, 1o OH cooTBETCTBYET

pomOam mo3auku [TeHpoy3a — 36 Tpaaycos.

]
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Puc. 24. liponopuuu uenosexa. Bumpysuanckuii ueiosex

HpI/I 9TOM MBI MOXEM IOMEIIATh 3TOT pOM6I/IK B CaMbIC PA3JIMYHBIC TOYKH Ha TCJIC U JIMIEC

<<BI/IprBI/IaHCKOFO YCJIOBCKa» € 9TAJIOHHBIMH ITPOIOPLIUAMU.
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Puc. 25.

['eomempuyeckas
MAMPULa auua

Coraure MHOTO pa3 JIUCT ¢ «BUTPYBHAHCKMM UYEJIOBEKOM» TIOTOJIaM — U 10 BEPTUKAIIH, U 110
TOPU30OHTAJIM OTHOCUTEJILHO COJIHEYHOI'O CIUVIETECHUSA — OO0 IMMPEBPAIICHUSA JIMCTda B MUHUMAJIbHO BO3-
MOYHBIIA pa3mep, CTPEMSIIHMIACA K TOUKe. [IpOTKHUTE 3TOT «KOHBEPTUK» HACKBO3b UTOJIOUKOM. Pa3-
BEPHUTE PUCYHOK M IOCMOTPUTE Ha BCE MHOKECTBO TOYCK, MOJYUYHUBIIUXCA OT OOJHOTIO-€ANMHCTBEH-
HOTO MIPOKOJIa U TIOAJIEPKUBAIOIINX C 9TON TOUKOH (ITPOKOJIOM) MH(POPMAIIMOHHYIO CBSI3b, 3aJaHHYIO
SHeprueu Baiell pyku udepe3 Wrojky. Kak pacmycTuBIIMecs JITIECTKH I[BETKA, OJAPHBIIUE BCEX
CBOMM apOMaToM, PUHAJIeKAT OTHOMY CTEOJIO, TaK M IBIPOYKHU OT UTOJIKK — CaMOy Uronke. Tot ke
3(ppexT nmosyuuTcs, eciiv TouKa OKaxeTcs: Mexay 3epkajamu. OHa OTpa3uTcsl Yepe3 HUX BO MHO-
JKECTBE 30H, U KaXasi U3 30H, OTPA3MBIIUCH OT «COCEIHUX», TIepeJacT UM CBOU CBOWCTBA U OTHO-
BpPEMEHHO BIIMTAeT UX BCe B ceOsl, UTO CO3JIACT KAJICHIOCKOMMYECKHIA «(DpPaKTAIbHBIA PUCYHOK>.
[maBHBIN KpUCTaJLI, pacchinasich Ha (PparMeHThl, CHOBA BHICTPAUBACTCS B I1eJI0€ MO BJIMSHUEM Mar-
HUTHOTO TIOJISL.

e} il | b I ) il
W/ 17 =1 N
i s - L x4
! 1.4 -1 !
\l.Jr 47 bA f
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Puc. 26. Pombbi Ha mene venosexa
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Tak u mporcxoaut Bo BeeseHHOI, MOCKOJIBKY OHa CBOPAYMBAETCS U Pa3BOPAYMBAETCS B TOUKY,
BCE BpeMs1 OT3epKalMBasi Kax/1ylo TOUKY OT APYroil, OfIHY OT BCEX U BCEX BMECTE JIPYT OT ApYra, Kak
1 TI0JIOAKEHO B BOJTHOBOM MUDE.
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bycunka

Bce ™Mbl cBOMMU TenamMu-«OyCMHKaMU» CKPETLIsSieM y3JIbl CETKU MPOCTPAHCTBA, KaK M Kak-
nast Haia KJjetka. Yepes Kakayo «OyCHHKY» MPOXOAUT «KOPHIOP». OCOOEHHO XOPOIIO €ro MOKHO
BUJICTh HAa MIPUMEPE HEPBHBIX KJIETOK.

Ecnmu nmocMmoTpeTs Ha HEMPOH B MEKTPOHHBI MUKPOCKOII, TO Mbl YBUAMM, UYTO OH, CJIOBHO
HOBOTOJHSIS €JIKA, BECh YBEIIAH KAKUMM-TO IyTOBKAMH. TaKMX «ITyTOBOK» — CHHAIICOB, TOJIBKO Ha
OIHOM Helipone MoxeT ObITh 10 10 000.

BecbMa pa3HOOOpa3HbI UYBCTBHUTEIIbHbIE OKOHUAHHWS B COCAMHUTENbHOW TKaHU. K Takum
«OycMHKaM» MOYXHO OTHECTH Ocsi3aTeJIbHbIe Tellblla (Tesblla MelicHepa), TeHUTaIbHBIE TeJIbIIa, Kall-
cynmrpoBaHHoe «Telble Parepa-Ilaunan» (TPII), Ha3BaHHOE TaK B 4Y€CTh OTKPBIBILIETO €TI0 UTAJIbSIH-
ckoro anaroma @uunma [Naunan (1812-1883). TOIT B n300MIIMH MPUCYTCTBYIOT B TIOIKOKHOM CJIOE
JIAJIOHEH U CTOIl, B )KEHCKUX TeHUTAIUAX U B COEJUHUTEIIbHBIX TKaHSIX BHYTPEHHUX OPraHOB.
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Puc. 27.
KancynuposanHoe
OKOHYAHUE Hepsa —
menvue Pamepa-
Havuunu. Jluretinsie
pasmepul docmuzarom
1-2 mm

Conep:xumoe KJIETKU OTAEIeHO OT OKPYKAIOIIEeH Cpe/ibl MIa3MaTHIecKoi MeMOpaHoil. MeM-
OpaHa XMBOH KJIETKM MOJSIPU30BaHa — MO OTHOILIEHUIO K BHEIIHEN MOBEPXHOCTH, €€ BHYTPEHHsIS
MIOBEPXHOCTD 3apsiKeHa OTpHLIATEIbHO. BHYTpH KJIeTKa 3alo/HeHa [UTOIUIa3MOi, B KOTOPOW Haxo-
AATCS PA3JIMYHBIC KJIETOYHBIC BKIIIOYECHUSA U reHEeTUYECKUI MaTepual B BUAC MOJICKYJIbI HHK

T. e. cogepkuMoe KJIETKH MPEJCTaBIseT cOOOW TOT ke «MbUIbHBINA Iy3bIpb», Ty Ke «Ilja-
LIEHTY», a eée MeMOpaHa — IUIEHKY POCTPaHCTBEHHO-BPEMEHHOT0 KOHTUHYYMa. U «OycuHKa» BHYTpH
Hee eCTh COCPEI0TOYEHNE KBUHTICCEHIIUH JKU3HH.

Ty xe siineoopasnyio popMy UMeeT U OUOTIOE YesIOBEKa.
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Puc. 28. buonone
yenosexa

26
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MnogHbli :
MnopHbiiA nyspips
MELLIOK B MaTHe -
1 MnauexTa |
Pt 3apogbiw |-

Puc. 29. Mamxa ¢ nnodHvim aiiyom 8 Havane bepemeHHOCMU

(8 paspese)

Kak Bugure, (popmMa MX OIMHAKOBAs — SJUIUICOBU/IHASI, B CHIIYy TOTO, YTO TOJICTEET Iocepe-
JIMHE, TTUTAsICh SHEpruei TeMHOM Matepur. Besib ee mocrymenue uer Hanpsimyio B JKKT, B cepe-
AvHY OMOMarHuTa 4eaoBeKa. DTO TOBOPHT O TOM, UTO JeHCTBYET KaHOHMYECKHUI TIPUHIIMI (DPAKTaITb-
HOTO CaMOIoI00u s, TIO3BOJISIIONIMI PACIIPOCTPAHSTh CBOMCTBA JIEMEHTAPHBIX YACTHI] HA MAKPOMHUP
1 0OparHo.

Ta xe cuctema padOTaeT U B CTPYKType aTOMHOIO siipa. Kiaccuyeckoe onvcaHue BpalleHust
9MIEKTPOHOB BOKPYT siapa jaaercs Ha npuMepe CONHEYHOH CHUCTEMBI, MOSTOMY M HOCHT Ha3BaHHE
«TUTaHEeTapHAs». DJIEKTPOHBI KPYTITCS BOKPYT MPOTOHA, TIPH 3TOM ellle ¥ BPaIasich BOKPYT CBOEH
OCH, TOYHO TaK *ke, Kak TuiaHeTsl COIHEYHO! cucTeMsbl Bpaalotcsi BOKpYr CoJHI[a M OJHOBPEMEHHO
BOKPYT OCH, ITPOXOJIAIIEH yepe3 X MoJoca.

A Terepb HECKOJIBKO YCIIOKHUTE KApTHUHY: JEKTPOH «OYCHHKOW» PacKpy4YHMBAETCSI BOKPYT
IPOTOHHOTO fiipa HEe caM Mo ce0e, a C MOMOIIbI0 BOJHOBOW «Ipallii», 3aXBaTHIBAIOIIEH ero.
«BycrHKyY» B BUie KOHIIEHTPAIMN SHEPTHU Mbl BUAMM, & BOT «IIpallly», CIUVIETEHHYIO U3 MayTUHKH
pom6uKoB [TeHpoy3a, — HeT. TOYHO Tak ke Mbl BUAUM ILUIAHETHI, HO HE BUIUM CHJI, 3aCTaBISIIONINX MX
BPAIIAThCSI, XOTSI ¥ MOXKEM MX (PUKCHPOBATH MTPUOOPAMHU, TIOCKOJIBKY 9TU CHJIBI B KOCMOCE OTPOMHBI.

[Tparna — 310 MpoCTeiiliee TPUCTIOCOONICHHE [T METaHUsI KaMHEH, N3BECTHOE BCEM Hapoaam
C TIIyOOKO¥ IPEBHOCTH.
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H. B. Ocbmunnna. «KBaHTOBasi OMoMexaHHKa Tejia. MeToqrKa 03/10pOBJICHHSI OMIOPHO-BUIATEIbHOTO arapara 4esio-
Beka. Yacts II»

Puc. 30. Ilpawia

Kak HM cTpaHHO TIOKaXkeTCsl Ha TIEPBBIA B3IJISIT, HO BCEM 3HAKOMasl TIpaIlia pacKpyInBaeTcs 1o
TEeM K€ 3aKOHaM, UTO U JIBMKEHHE HeOSCHBIX Tell IO KEeTUIEPOBCKUM JUTUIITHYECKIM OpOUTaM.

Bor tak xe packpyunBaeT 1uiaHeTsl COTHEUHON CHCTEMBI Ubsi-TO BJIACTHAs pyKa. DTHM 00b-
SICHSIETCSI X BpAIlleHHUe W MPUTSIKEHUE K IIEHTPY Macc.

DHeprus 3TON HEBUIMMON «PYKH» TIPOXOAUT Yepe3 KakIylo OUOTOTMUYECKYI0 U KOCMUYECKYIO
«OyCHUHKY» CIMPAJIbIO, TI0 KOTOPOH WJIET TOK, OOECIICUNBAIOIINI TBHKEHHE W (PYHKITMOHUPOBAHNE
«OycuHKW». CrIUpaJIbKu BXOAAT B OYCHHKY C JIBYX CTOPOH, HO BUIUM MBI TOJIBKO OJJHY — KOPITYCKY-
JISIPHYIO.

VIMeHHO ¢ ee MOMOIIBI0 CITMPAJICBUIHBIME JBVKEHUSIMU TTPOBUTAIOTCS JaKe Mapa3uThI.

B xmmeuyHo# (haze cymiecTBOBaHUS CIIOCOOHOCTh aCKapH[ K CIMPATbHBIM JBHUKCHUSAM BIIe-
pen v cTpeMJIeHUe MPOHUKATh B yY3KHE OTBEPCTHS SBJISETCA BaXHBIM (PAKTOPOM, MPUBOASIINAM K
CEpbE3HBIM OCJIOKHEHUSIM (MeXaHUUeCKasl KeNTyxa, nankpeatur) (htp://www.medicalj.ru/diseases/
infectious/625-glisty-simptomy-lechenie).

Ho riaBHBII pUMep — 9TO CIIepMAaTO30M]T YeJTOBEeKa, TIPEICTABIISAIONINIA COO0M Ty ke SHIeBU/I-
HYIO OyCHHKY.
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HoHuegan
YaCcTb XBOCTA

%,

4aCTb

InagHanA 4acTb
XBOCTA

Puc. 31. Cnepmamosoud

OH TOXE IBUKETCS ITPU NMOMOILM XBOCTA — JKT'yTUKA — M TAKKe BpalllaeTCsl BOKPYT CBOEH OCU
BO BpeMsl JBMKEHUS.

KoH1ieBast KoHyCOBHJHAsI 4aCTh XBOCTa OOeCTieunBaeT OMueoOpa3Hble IBUAKEHUSI CIIEPMaTO30-
171

B cpenneit yactu ciepmMaTo3omia pacnoaraeTcsi TMraHTCKast CliupasibHas MUTOXOH/APUS, KOTO-
pas BbInosHsAeT pyHKIMIO cuHTe3a AT® (HyKJIeoTH], Urparolinil UCKJIIOUUTEIBHO BaKHYIO pPOJib B
oOMeHe SHEepruy ¥ BEeIeCTB B OpraHU3Max ), TeM CaMbIM 0OeCIIeurBasi IBUKEHUE KIYTHUKA.

Takol ke «OyCHHKOW» Ha KOHIIe KaXJIOW «3eMHOW CIUPAJIbKU» CTAaHOBUTCS YeJIOBEK WU
mo0oe JIpyroe CyImecTBo u3 paspsaaa (uopsl U (ayHbl, TUTAOIIEECs COKaMU 3eMIIH.

Konern kaxa0ii cripaiy 3aKkpy4rBaeTCsl TAKOM «OYCHHKON» WIIN «ITyTOBKOW», TOMOOHO TOMY,
KaK 3aKaHYMBAETCs IOYKOM BETBb JiepeBa. DTU «OyCHHKM» BUCST HA BOJTHOBOH crimpany BeeneHHoid,
TOYHO TaK ke, Kak M OObIYHbIe OYCUHKY B KOJIbE — HA HUTKE.

TakuMM «oYKaMHU» Ha KOHLIE CBOMX CIMpaJied BUCAT U TU1aHeThl, U COJHIIE, M YEeJIOBEK.

[pencraButh cede «OycuHKy» MoxkHO Ha npumMepe THK, koTopas HakpyuyeHa Ha KaTyIIKy B
HepeaJbHO CKPYUYeHHBbII KOMoueK. Ee ajmHa npu pacnpsMIeHU JOCTUTaeT TaKuX Pa3MepoB, UTO
JUIMHA KUIIEYHUKA, KOMITAKTHO CJIOKEHHOTO B HAIlIeM XKUBOTE, MEPKHET Tiepe] 3Tor IUPOil.
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Puc. 32.
Kamywxa [JHK

.

Beov ecau docmamv [THK 6cezo aumtb U3 0OHOU 4en08e4ecKoli Kaemku u
BbIMSIHYMb, MO OAUHA NOAYUeHHOU Humu cocmasum 190 cm, HacmMoavbKo NAOMHO
OHA YNaxKosama.
http://www. youtube.com/watch ?v=PYfQCzvEleg

ITpu 3TOM pa3zmepsl KJIETOUHOTrO sipa He MPEBBIIAIT 6 MUKPOMETPOB (MUKPOMETP — 9TO OfiHA
MWLTHOHHASA yacTh MeTpa). JJHK nomeniaercs B szipe 3a c4eT TOro, YTo OHa MHOTOKPaTHO CBEPHYTA
U YJIOXK€Ha B KOMIIAKTHbIE TeJIbLAa — XPOMOCOMBI. DTO KaKeTCsl HEpeaJIbHbIM — YIIAKOBKA CITUpaJIeit
JJHK npoucxogur 3a cyeT UX Tak Ha3plBA€MOW CyNepCryUpaIn3alum.

.

as cynepcnupanuzauuu  UCNOAL3YIOMCSL 2UCHIOHOBblE  OeaKU, KOmopbvle
umerom 6ud U CMmpYKmypy CMmepXHCHs U Kamywiku o0as Humok. Ha smu

30



H. B. Ocbmunnna. «KBaHTOBasi OMoMexaHHKa Tejia. MeToqrKa 03/10pOBJICHHSI OMIOPHO-BUIATEIbHOTO arapara 4esio-
Beka. Yacts II»

«KAMYWKU» — 2UCHOHOBbIE OEAKU — HAMAMBIBAIOMCS. CNUPANUZ08AHHbIE HUMIL
JTHK. Takum o6pazom ONuHHASI HUMb CIAHOBUMCSL O4eHb KOMINAKMHO YNAKOBAHHOU
U 3aHUMAEN O4eHb MAN0 MeCmA.

[Ipuuem cuumovleanue 2eHEMUUECKOll UHPOPMAUUL NPOUCXOOUN  MONBLKO
¢ packpyuennvix Humeti /HK, xoeoa ma «cmamvigaemcsi» ¢ <KAmMywKu»
U PACKPY1UBAENCSL U3 CRUPAAU 8 08€ NAPANNeNbHble UenlU.

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

Bumku oonoii cnupanu /THK 3anoansiiom npomexcymxu mexcoy Uumxamiu
opyeoii. Bumecme onu cozoarom ceoeoopasmvlii uuaunop. Ilpuuem nogepxwocmo
«UuauHopa», cozoasaemast cnuparimu monrexynvt JHK, oOyoem oOauska
NOBEPXHOCIU 260MEMPUUECKO20 YUAUHOPA.
http://via-midgard.info/news/in_midgard/23644-organy-chuvstv-realen-li-cvet-
video.html

OTaenbHBIMU «OyCHHKaMU», CK PETUISIIOIIIMH y3eJIKaMU CBOUX TeJI CETKY IPOCTPAHCTBA, SBJIS-
I0TCS1 IepeBbs], ’KUBOTHBIE, YeJIOBeK, 3emiis, maneTsl, Connue, ConHevynas cucreMa. 1 Bce onu cniu-
paJIsIMU, IPOXOASAIIMME Yepe3 HUX, COeIMHEeHBI B €IMHBINA oprann3M. Kaxnas yactuiia HeceT B ceOe
uH(popMaIrio 000 Beel BeeneHHOM, Kak a1eMeHT KpoBu 000 Beed JJTHK.

[Toromy uro IHK u ectb reomeTpusi Haiero mMupa. B Tom 4yucrie u B reoMeTpur 4esioBeKa
CMUpaJlb OTYETIIMBO ITPOPUCOBBIBAETCS HA (hOpME €ro Telna, Orpeaessisi ero JMeKTpuIeckuil u gac-
LIUAJIbHBIN OaJIaHC.

NHK
HyKkneocomel

Puc. 33. bycunul
Ha Humu [THK

UroOsbl 3Ta IIMHHEHINAs CIUPAb He pa3MaThiBalach, a IPOYHO CHJea Ha KaTyIlKe, Y Kak 101
OyCHHKM eCTh KHOIOUKA — MEPEKPYT, KOTOPHIM KOHIIBI €€ CIIMPAJIHU 3aIEeTKUBAIOTCSA B €€ IIEHTP. ITO
MPOCTO Y3€JI0K, BO3BPALIAIOIINI KaXk/1blid BATOK CIUPAJIU K OCU LIWJIMH]IPa, KOPUAOPY BpemeHu. Tam,
B [IEPECEYEHUH OCU, OH U MOTyYaeT SHEPTUIo 17151 JaIbHEUIIEro MPOABMKEHUS CIIUPATIH.

[TocMOTpeTh, Kak «BBIBSI3BIBAETCS» ITA «ILUIIEUKa», MOKHO Ha ipumMepe ¢puiibMa «Ku3Hb 10
POXIIEHUSI.
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Puic. 34. 3apooviuessiii knybok

B yrpobe matepu». Biaromapsi CTIONIb30BaHUIO ISl ChEMKHU HOBEHITIEH TEXHOJIOTUH YJIbTpPa-
3BYKOBOTO HCCIeioBaHusl 4D OH HaryIsiIHO JEMOHCTPUPYET, KaK MPOUCXOAUT YYIIO 3apOsKICHUS
KU3HU B OMOJIOTUYECKOM MUpE.

-

B 3apooviuesom kaybke Kaemok udem npouecc 2acmpynsiyuu. mo ma
cmaoust pazeumusi, uepe3 KOMopyrlo NPOXOOsim 6ce IHCUBOMHble. MO 0OHO U3
seauuatimux uyoec npupoovl. CHauana 3MOPUOH 3aA80pavUBaemcsi 60kpye ceosl,
o6pazyst yuaunopuueckyro mpyoy. I[locmynas max, on Hamamvieaem 8oKkpye ceos
Kycouex MKAaHU, Hazvleaemoil nepsuunoli noaockou. Ha kparo smoi nonocku
obpazyemcsi Opyeoil, HAMHO20 MEHbUWUI KYCOueK MKAHU, KOMOPbI YUeHble
HA3bI8AION OP2AHU3AUUOHHBIM Uermpom. Kaxcoas kaemka pazeusarouezocst naooa
NPONALIBAEM HAO SMUM UEHMPOM U KAKUM-MO 00pa30M NOAYHaem UHCMPYKUUL,
onpedeasiouiue ee cyovdy.

DTOT «KYCOUEK TKaHW» BBIIJISIIUT KaK TOT ke «IIapUK», BBICTPEIUBIIMN W3 KOHIA CTPyU
(puc. 35).

32



H. B. Ocbmunnna. «KBaHTOBasi OMoMexaHHKa Tejia. MeToqrKa 03/10pOBJICHHSI OMIOPHO-BUIATEIbHOTO arapara 4esio-
Beka. Yacts II»

Puc. 35. Buinneck Puc. 36. Buigasvisarue
8000l Kprouxom

OH He TOJIBKO TaK BBIIVISAUT, HO U pabOTaeT Tak ke, MOTOMY YTO 3apOKJAETCs C MOMOIIBIO
TOTO e MpoLiecca — BRIKPYYUBAaHUEM U BHIIIECKUBAHUEM U3 KOHYca. TOYHO Tak ke paboTaeT MbIIIIA
cepaua (Kak pacckasbiBasl U3BECTHBIN Kapauoxupypr JI. bakepusi): mpu pacKpbITUM U YIITyOJIeHUU ee
B BOPOHKE U3 HEE BJIPYT MOKA3bIBAETCS KAKOM-TO «SA3bIUOK».

UroObl 3TO MPOU30LLIO, HY)KHA ABIPOYKA, U3 KOTOPOH sA3bIYOK OyleT BblIe3aTh. Takue xe
otBepctusi ectb B Mosiekyse JJHK, y 3emnn u Connna. Y 3HauuT y Hammx «OyCMHOK» TOXE €CTb
orBepcThe. MBI O HEM yXke 3HAEM — 3TO OTBEPCTUE B MarHUTHOM Karyuike (B Tope). TouHo Tak xe,
KaK B «karyuike 1uis HuUTok» [JHK ects TopcMarauTHbii TyHHENb. ['eongHas ¢popma oTMyaercs ot
TOpA TOJIBKO TEM, UTO B TOPE €CTh OTBEPCTUE — BPEMEHHOU KOPUAOP.

Kak onyH HONMMK NpoJIE3aeT CKBO3b JAPYIOM, BHIILIETAs JIEHTY U3 CIIMpaJIEd, MOKHO IOKa3aTh
Ha puMepe 0ObIYHOM LIETIOYKH, BBIBA3BIBAEMON KPIOUKOM. IMEHHO Tak 3aXBaThIBAETCS U3 [IIyOUHBDI
SHEPIUsA U MPOTACKUBACTCSA YEPE3 «HOIUK».

TouHO Tak e Ha IpUMepe BA3aHUS MOXKHO I10Ka3aTh BbIBA3bIBAHME «OyCHMHOK» Ha LETIOYKE.
UYUTtoObI CBA3ATH «IIMIIEYKY» HA KOCUYKE, HA KPIOYOK HAKU/IBIBAETCS] HECKOJIBKO HOBBIX HUTOK (HaKH-
JI0B), IIOCJIE YEro KPIOYOK CHOBA BJIEBAETCA B CaMyIO NEPBYIO NeT0. BappUpysa KOJIMYECTBO TaKUX
HAaKUJIOB U NIeTeJIb, MOXHO BbIBS3aTh JIDOOH pa3Mep HIMIIEUYKH Ha JTI0OOM pacCTOSIHUM JIPYT OT Apyra.
B nepeBoze Ha 00pas ciupasu 1o OyAeT ee Liar, aMIUIUTya U Auamerp. To ke camoe IPOUCXOIUT U
B ciiupanu yenoeueckoit JJHK, u B cnmpanu JHK Conneunoii cuctemsl. ToBKO He HaJ0 3a0bIBATh,
YTO Kask/1asl U3 HUX BBITUIETAETCS U3 IByX HUTOUYEK. BTOPYI0 HUTOUKY, BXOAAIILYIO B OYCUHKY C Ipyroii
CTOPOHBI, BBIIUIETAET KEHCKasA pykKa. [1oaToMy ee U He BUIHO, KaK U BCETO KEHCKOIO Tpy/a.

Ota cnMpalib €CTh He UTO MHOE, KaK IyMOBMHA, CBSI3bIBAIOLIAS IO («OYCHHKY») C MaTephblo.
Ilo cyTu, cpameHue ux Mmynamu e€cTb Ta %€ TOPCMOHHAsi BOCBMEPKA, MaTepUaIbHON METEIbKOW U3
KOTOpoi 00BUT pedeHOK. Koraa ata cBsA3b pu poxkieHuH peOeHKa 0OpbIBaeTCs, OCTAETCs ee BTopast
HeBUAMMAs 4acTb. BOT mouemy peGeHOK CBSI3aH C MaTepblo CaKpajIbHOM CBA3bIO — (PAHTOMHOM YacThIO
KOTJJa-TO OTPE3aHHOM MyNOBUHBL. [1pr 3TOM BOIHOBast MaTpULia POk IEHHOTO peOeHKa JOKHA IOMU-
HUPOBATh B MO3re MaTepH, YTOOHI ee JIIOOBb K HEMY BCET/ja [0 BOCBMEPKE IOHMMAJIACh B €€ CO3Ha-
HUE, a He OILYIIAJIach TOJIBKO €€ KUBOTOM Ha NEPBUYHOM KMBOTHOM YPOBHE U HE [OBJIEJIA HAJl
pedeHkoM. Bcee B Halleil )KU3HU MEperyieTeH0 BOCbMEPKaMU — MO3I € JKMBOTOM (TMI03TOMY T0JIOBa
Y OT3EpKAJIMBAETCsA OT Ta3a), BHYTPUYTPOOHBI MUP (pOPMUPOBAHUSA TUI0AA — C BHEIIHUM, KyJa OH
OIIATH BBIXOAUT U3 YpEBA BOPOHKMU.

W xaxpgas Takas «BOCbMEpKa» IUIOAUT CBOIO: U3 OJHOU «BBIBA3BIBACTCS» ApYyras, OT3EpKalu-
BasICh OT NEPBOI U 3a0Mpasi SHEPIUIO U3 €€ «KUBOTHUKa». Takum 00pa3oM >KEHCKasi SHEPrusi MHO-
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KUT MUP, POkasi CBOUX «aeTeil». OHa Mo-TMpexHEMY KJIOHUPYETCsI Ha BOJIHOBOM YPOBHE, 3aHUMAsICh
MIAPTEHOT'€HE30M.
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3epkajibHbIH KOPHJI0P BpEMEHHU — BPEMEHHOH MOPTAaJI

Mup MOKXHO OnHcaTh MPUHIMIIOM BJIOKEHHS TOPOB JIpyr B Apyra — kiyooukos JHK, 3amy-
TaHHBIX cynepcnupanu3anyeil. HaHn3aHHble Ha OCTpre «BPEMEHHOI0 KOpUIO0pa», OHU CTAHOBATCS
YaCTbIO €IMHOM CTPYKTYPbl MerarajakTHK. C MOMOILbIO 3TOTO «KOIbsl BPEMEHHM» TOPBI CKPYYMBAIOTCS
B TOUKY M PaCKpyUYMBAIOTCS B OECKOHEUYHOCTh. UTO-TO BPOJIE YCTAHOBKH 151 IPOU3BOACTBA CaXapHOil
CJIaJKOM Bathl. [J1s 3TOro U CyIecTByeT B cepe OTBEPCTHE, PEBPALLAIOIIEE €€ B TOP, — 3€pKaJIbHbIN
KOpUA0p BpeMeHHU. PU3NKHU HAa3bIBAIOT €r0 «KPOTOBOU ABIPOW», UM «KPOIUYbEN HOPOI».

ITocMoTpeTs Ha OTBEpPCTHE TOpAa MOKHO Ha MpUMepe TOpHaJo. i TOro 4roObl BUXpb ObLI
KBaJIM(UIMPOBAH KaK TOPHAJO, OH JOJUKEH MCXOOWUTh M3 OOJIaKa M KacaThCsl 3€MJIH, T. €. CTOSITh
BEPTUKAJIBHO Ha IPaHULIE ABYX Cpel.

OTH BUXPU CO3JAIOTCS BCTPEYeil TEIUIOro M BJIaXKHOTO BO3/yXa C XOJOIHBIM M cyxuM. M3-3a
B3aMMOJIEWCTBUS IBYX Cpe]] IPOMCXOAMT BblJieJIeHue Teria. B pe3ynbrate 3T0ro odpasyercs xapak-
TepHasi BOPOHKA, KOTOPas IBUTAETCsl, IPUUYAJIMBO N3rNOasCh, Kacasch MOBEPXHOCTU 3eMJIU. BHyTpH
BOPOHKH BO3/1yX OIyCKaeTcs, a CHapYXH MOJHUMAETCs, ObICTPO BpallasiCh, B pe3y/IbTaTe CO3JaeTCs
00J1aCTh CHIIBHO Pa3pekeHHOTO BO3/yXa. B 3Ty 30HY paspsikeHus BTSTMBAeTCs OMU3NEKAIINI Terl-
JIBIA BJIQXKHBIA BO3IYX OO/NaKa W HYKeJIeKaIUi IO HUM XOJIOAHBIA BO3IYX, YTO MPUBOIMT K JIABU-
HOOOpPA3HOMY Pa3BUTHUIO MTPOLIECCA U BBIICICHUIO 3HAUYMTEILHOW SHEPIUU.
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Puc. 37. Toprado

BHemHuii 1 BHyTpEeHHMIA TOTOKM TOPHAZO JIBMKYTCS B pasHble CTOPOHBL. BHYTpH ero cronba
HAXOIWTCS BAKYYMHBIN LIWJIMHIIP, TIONOOHBIN TOMY, uTO nMeetcs B crimpanu [JTHK.
CBepxy OH XOPOILIO BUJEH KaK «IJIa3 TOPHAZIO0».
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Puc. 38. «I'nas mopuado» u3s kocmoca

Ecim nmocMoTpeTh Ha OOJIBIIION CHOIT OTHSI, TO 3aMETHO, KaK OH TIOJJHUMAETCS BBEpPX, 3aKPyYH-
BasICh 10 CIIUpaITH (IIpUYeM MOTOKYU BUJIHBI Ha (DOHE ero sIpKoro CBeTa elle 0ojiee OTUYSTIUBO, YeM Y
TOpHaIIO). CHoII OrHs CBOUM BUXPEM TaK K€, KaK U1 TOPHAOAO, 3aXBATbIBACT IIOIIABIINE B HET'O ITPEI-
METHI ¥ BHIKM/IBIBACT WX M3 CBOEro kepia. Ha 3Tom sipkoM mpumepe MOXHO BOOYMIO MPE/ICTABUTb,
KaKue OTHEHHbIC BUXPH TYJISIOT M0 «CTEPKHIO TOPHA/I0» HAIero O3BOHOYHHKA.

VueHsle CUUTAIOT, UTO «...UepHAst Obipa C80ell zpagumayueli cooupaem 6okpye cebst 2a3onbvlie-
80€e 00NAK0, nepedasas emy Yacms C80ez0 8PAUAMeNbHO20 08U ceHUst». TOT Ke TIPOLIecC CBS3aH U ¢
BO3HUKHOBEHHEM BOPOHKOOOPA3HOTo 00IaKa TOPHAJIO.

[Tocmotpute Ha 3emuio.
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Puc. 41. Cuumox IOmcHozo nonroca
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«Cmpannvle obnaxa» — cuumku co cnymuuka AIM e oonacmu Ceseprozo
nomoca ocyulecmensiaucy edxceoresno ¢ 20 mas no 2 cenmsops 2007 zo0a u,
ceederHble 8 AHUMAYUI0, NOKA3AAU CAOYIOUYHO KAPIMUHY.
http://skifhronic777.blogspot.com/2014/01/blog-post_26.html

To, 4TO TOT «TyHHEJb» BUIEH HE BCErNa, a OTKPHIBAETCS MEPUOJUUECKHU, OOBSICHSETCS TEM,
YTO 3eMJISl IBIIIUT, U ITOT «IOPTA» TOKE CYKAETCS U PACHIUPSIETCS, KaK OOBIYHBINA C(OUHKTEP.

B oTHOIIEHNN YeIoBeKa TaKUM «IOPTATIOM» Oy/leT BEPTUKAIbHBINA ONTUYECKUI KaHaJl, COeAU-
Haomyi Hac ¢ Hebom u 3emiieit.

Ero nomocamu sBAsI0TCS niepBasi U MOCHIEAHss Yakpbl: KOpHeBass MyJiagxapa, Haxojsia-
sicsi B 00/IaCTU MPOMEKHOCTH, U KOpOHHas, ceapmasi yakpa Caxacpapa, pacroiokeHHasl B IIEHTpe
MAaKyIIK4. BOKpyr 9TOH 27eKTpUUECKON BEPTUKAIU U BBICTPAUBAETCS CIIMPATbHOE MAarHUTHOE TOJe
— 3Ty Mapy, OISTh ke, MOKHO Ha3BaTh MYKCKOU U KEHCKOH sHeprueil. Kazanock Obl, My»kCKOM 371eK-
TPUYECKUI TIOTOK MOJHUMAETCS CAMOIIPOU3BOJIBHO, 32 CYET MOJKAYKHN SHEPTUH U3 OHOIO MOIoca
B JIPyIoi, T. €. JBUKETCS MCKJIIOUMTENILHO 32 CYeT BepTUKaibHOU 3Hepruu. OtHions. «Illepiie ns
(am», — kak roBopAT (paniry3bl. be3 KeHIIMHBI Jake MYyKCKas SHEPrusi He MOXKET MOIHATHCS B
He00. UTOObI MOHATH, KaK 3TO MPOUCXOOUT, JaBaiTe MogpoOHee pazdepeM, U4TO TaKoe HeUTpasib-
HBIE 30HBI, BeJb )KEHCKasl SHEPIUs IPOCAYNBAETCS K BEPTUKAIBHOMY CTEP:KHIO UMEHHO Yepe3 HUX.
7KeHckoe MarHMTHOE MoJie — TO IlyHaMu, CcTefmomiyecs 1o Boae u 3emie. Ho korna Mceuaa Boiuia B
nom 6ora ConHila, ee IeJblo CTaJIo MOAHSTHCS A0 CO3HAHUSI cBoero Myxa. [losromy oHa ctana cnu-
paJibHO OOBUBAThCSA BOKPYT €r0 COJTHEYHOrO KaHasjla, BOCCTAHABIIMBAS CBOM CHJIBI 32 CUET SHEPrUu
TEMHOM MaTepUH, «BJIpIXas» €€ Ha Kax/10i cTyneHbke. OHa CJI0BHO ONUpaiach CBOMMM HOKKAMHU Ha
CTYINEHbKH, CO3JJAaHHBIE «KITyOOUKaMU» JIEMEHTAPHBIX BUXPEW TEMHON SHEPrUU, BXOISIICH B HEll-
TpaJIbHBIE 30HBI. DTa SHEPrusl UJIET U3 «IEPIEeHAUKYISIPHOTO» MO OTHOIIEHUIO K ONTUYECKON Oocu
M3MEpEeHusl, M03TOMY BCe MOMEePeYHbIe 30HbI JIEBUTALIMU MOXKHO TOXKE Ha3BaTh «IMopTajgaMu». Eciu
MOCMOTPETh Ha IO3BOHOYHUK — OH BBICTPOEH U3 TAKUX CTYINEHEK — IO3BOHKOB, NIepepe3aHHbIX 30HOM
JIEBUTALIMY KOJJIATEHOBBIX IHCKOB.

B opranuzme yenoBeka Kaxplil epexo OJHOro OT/IeNa MO3BOHOUYHUKA B IPYroi CTAHOBUTCS
MOPTAJIOM, OH € U SIBJISIETCS YaKPOL.

B ConneuHoi cucteme 3To nepeceueHre ONTUYECKOro kopuaopa cimpaismu conneydon JHK.

B ¢usuike TBEpABIX TEN ONTUYECKUI KaHAJ MPEACTaBIsieT OO0 BOJIOKHO, UCHOIb3yeMOe /111
repeHoca cBeTa BHYTpU ceOsl TOCPEACTBOM €ro MOJIHOTO BHYTPEHHErO OTPaKeHHUsI.

OOBIYHO CTEKJISTHHBIE ONTUYECKUE BOJIOKHA JIeIAI0TCS U3 KBAPIIEBOTO CTEKJIa. ITO U eCTh aHa-
JIor «103BOHOUHMKa» Cozparenst COTHEUHOU CUCTEMBI, B KOTOPOM HAaXOAUTCS MHOKECTBO BOJIOKOH,
KaK B JIOOOW HAHOCTPYKTYpE, Be[lb OT HETO OTBETBJISIETCS] MHOKECTBO BOJTHOBBIX IUIAHET.
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Puc. 42. [lyqox
ONMUUECKUX B0/I0KOH

Iepeceyenne Kax/10M TaKOK CIIUPAJIBIO ONTUYECKOTO KOPUAOPA MOKET IPOUCXOJUTH TOJIBKO B
HeWTpanbHbX 30Hax ConHeuHolt civpamu JHK, nopeneHHoi Ha TUCKpeTHbIE OTPe3KH. ITO U OyayT
«TopTaJibl». IMEHHO BOKPYT 9TUX HEUTPAJIbHBIX 30H BPAIAIOTCS IJIAHETHI, OAIUTHIBASCH Yepe3 HUX
sHeprueil TemHoil Matepun. Cepsl BIMsSHUSA 3BE3]1 BCera NpoxoAsaT BHE cephl BAMSHUS Bpallia-
IOLIMXCS BOKPYT HUX IUIAHET, Kak M cepsl IUIaHET — BHE ee CITyTHUKOB. KOHKypeHLuu cpeay HUX
He ObIBaer.
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HenTpaJjbHble 30HbI

OTKpbITHE B3aMMOJEUCTBUS MEXY JEKTPUUECKUM TOKOM U MarHMUTOM mpousonuio B 1820
rofy, Koraa AMIIep cziesiall BbIBOJ, YTO «BCE MATHUTHBIE SIBJICHUSI CBOJATCS K YUCTO NEKTPUIECKUM
apdexTam». CornacHo runotese Amrepa, OO MarHUT COAEPXKUT BHYTPU ceOs1 MHOKECTBO KpY-
TOBBIX JIEKTPHUUECKHUX TOKOB, JACHCTBHEM KOTOPBIX M OOBSCHSIOTCS MArHUTHBIE CUJIBI.

W3 mIKOIBHOTO Kypca M3BECTHO, UTO «eCcAu Npooentv uepe3 KapmoH MOACHblii NPOBOOHUK U
npoOnYCMUms NO Hemy 3NeKMpUUecKull MoK, mo CmanbHble ONUAKU, HACLINAHHbIE HA KAPNOH, pac-
NONOHCAMCSL BOKPY2 NPOBOOHUKA NO KOHUEHMPUUECKUM OKPYICHOCMAM, NPEOCMABASIIOUUM COOOIL 8
OGHHOM CAy4ae MAaK HA3bl8aeMble MAZHUMHbIE AUHUL.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

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