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IIpeaucaoBue

CoBpemeHnHas opuIanbHas MEIUIIMHA B KPU3UCE — ATO YK€ JJABHO W3BECTHBIN
MHOTUM crienanucTam (axkt. Hakomien ruranTckuii o0beM 3HaHHM O MpoIeccax B
OpraHu3Me, HO Halllh I0JTOXKUTEIN KUBYT POBHO CTOJIBKO, CKOJIBKO U THICSYH JIET
Hazaj. [lo-npexxHeMy CyIIeCTBYIOT HEU3JIEUUMbIE 00JIE3HU, OT KOTOPHIX THOHYT U
CaMH MPEJICTAaBUTEN MEIUIIMHBI TOYHO TaKkKe KaK MPOCThIe OOBIBATEH.

HccnenoBatenu B MEAUITMHCKOM HayKe HalIOMUHAET 0JI0X Ha Teie cioHa. Kaxmas
0J10Xa U3y4JaeT KaKoh-To MEJNKUN (PaKTUK U MOYTH He oOpalliaeT BHUMaHUE Ha TO, YTO
nenaet Apyras 6ioxa psaoM. COMHUTENBHO, YTO TaKWE MOAX0/bI MOTYT IepepacTu B
KadecTBo. Jlaxke TpUIUTMOHBI 610X, 00JICTIMB CIIOHA, TaK U HE MMOUMYT, C Ye€M OHH
HMEIOT JIeJIO.

Hy>ken npyroit moaxo;1, TOo3BOJISIOIIMA MEHATh IEPCIICKTUBY 0030pa UCCIICI0BAHNUS,
KOTOPBIH TIO3BOJIMT MTPOU3BOJIBHO, B COOTBETCTBUH C TEKYIICH HEOOXOUMOCTHIO,
1160 0003peBaTh CJIOHA IIEIUKOM KaK CUCTEMY, TM0O0 YacThIo, TUOO
MHUKPOCKOITMYCCKH WHIUBUIYAIBHBIM CITOCOOOM, KaK 3TO OOBIYHO JICJIaeTCs ceilyac.

I[aHHaSI CTaThbs ABJIICTCA PC3YIIBTATOM HJOBOJIBHO AJIUTCIIBHBIX paBMBIHIJ'IeHI/Iﬁ )51
IMOUCKaA MOATBCPIKAAOIINX q)aKTOB K IMMOJYy4a€MbIM BbBIBOAAM, KOTOPBIC OAHO3HAYHO
YKa3bIBAOT Ha a6COHIOTHy10 3aBUCHUMOCTD XHU3HCHHBLIX IIPOICCCOB HA 3emiie oT
KOCMHUYCCKUX ITPOUCCCOB.

ITokaxxkem 3TO.
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Ewe, 6vimv moorcem, xasicowiii amom —
Bcenennas , 20e cmo naanem:
Tam ece, umo 30echb 8 0OveMe CoHCamom,
Ho maxoice mo, uezo 30eco nem. »

B.A. bpiocos

1. DaemenTnl HavaabHOU Gusuku: Kocmoc. IIpocTpancTBO M IelicTBYIOIIME
B HEM JIMIA

3aHUMasACh pa3rajibiBAaHUEM TalHbI )KU3HU HEBO3MOXXHO UTHOPUPOBATH TAKYIO
HayKy Kak ®usuka (0T JpeBHE-TPEUECKOTO QUGS — npupona). dakTruuecku Mbl
n3ydaeM cBoiicTBa camoro YHuBepcyMma (Kocmoca) — 6e3rpaHu4HOro 1o
pasmepam 00bEKTa, KOTOPHINA caM 1o cebe BKII0YAET B ce0s BCE, UTO CYIIECTBYET.
[Tpu3Hanue cymiecTBOBaHHE 00BEKTa, KOTOPHIM BKIIOYAET B CE€0S1 CaMOro BCe, YTO
MOKET CYILIECTBOBAaTh SABJISIETCS MMPOTUBOPEUMBBIM YTBEPKICHUEM - @ B KAKOM K€
MIPOCTPAHCTBE TOT/1a HAXOJIUTCS caM OOBEKT?

Kpome Toro, HEOOBATHOCTH MPOCTPAHCTBA OCO3HATH TPYAHO. Bech ONBIT Halen
KU3HU TOBOPHUT O TOM, UYTO BCE UMEET I'PaHMUIIbI, YTO Y JTHOOOTO COOBITHS BCETaa
€CTh Ha4aJlo U KoHell. TeM He MeHee, 1JIsl JOCTUKEHUS TPAKTUUECKUX
pe3yJIbTAaTOB, KOTOPHIE MOMOTYT HaM YJIYUYIIUTh XKWU3Hb, Mbl MOKEM MPUHSTH
MOCTYJIaT 0€3rPaHUYHOCTU NMPOCTPAHCTBA M HA ATOM MPHUHITUIIE CTPOUTH
OCTJIbHBIE TEOPUH, KOTOPBIC, €CTECTBEHHO, Oy1eM ITPOBEPSITH MPaKTUKO. Benb
€CJIM COTIOCTaBUTh MacIITaObl HaIllero 3eMHOr0 Mupa ¢ Macmradbamu Kocmoca, ¢
MPAKTUYECKON TOUKHU 3peHHUsI, 0€3rpaHUIHOCTh IPOCTPAHCTBA CIEAYET
JOMYCTHUTb.

Jlanee, ¢ TOUKH 3pEHUS METOJIOJIOTUU UCCIICIOBAaHUM, MBI OYJIeM ONUPaThCS Ha
npuHiun «bputBel OKKaMbl» - 1711 00BbsICHEHUs] PEHOMEHOB U SIBJICHUN
HCIIOJIb30BaTh MUHUMYM OOBEKTOB U TIpaBWI. TaKoi METOIOJOTUYECKUHN TTOAXO0T
B MOJIHOW MEPE COOTBETCTBYET NPUPOIHOMY MPUHILIMITY HAUMEHBIIIETO JIENUCTBHUS.
B npupoje Bcerja BRIMTPHIBAET TOT MPOLECC, KOTOPBIHN ISl JOCTUKEHUS
MaKCHUMyMa pe3yJIbTaTOB 3aTPATUT MUHUMYM SHEPruu. JpyrumMmu cioBaMu — 3TO
MIPUHIIUIT ONITUMYMa - PUHIIUI HE0OXOIUMOT0 M IOCTATOYHOTO - BOJIa BCET/Aa
MOTEYET TyJa, KyJia Jierdye Teub, 03 MPUUMHBI HUKTO HEe OYyJIeT yecaTh MpaBoe yXo
JIEBOM PYKOM U Tak Jajee.

Jlro6oe uccnenoBanue, Jir00ast HAyKa OMUPAETCs Ha ONpPEEICHHbIE aKCHOMBI I
MOCTYJIaThl — YTBEPKJICHHS, HE TPeOYIOIINe JoKa3aTeabCcTBa. B Haliem
MCCIIEJOBAHUH MbI HCIOJIb3yEM MOCTYJIAT reHnanbHoro Pene Jlexapra:
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- «Bo BcenenHolt HET HUYEro, KpoMe d(upa U €ro BUXpE».

IToctynar [Iexapra B OJIHOM Mepe COOTBETCTBYET MpuHIMNY «bputBa OKKamay,
MOCKOJIBKY COJIEPKUT Bcero Juiib JJBA cocTaBHBIX KOMIIOHEHTa BCETO CYLIETO —
cueny (IIpoctpancTBO), a Ha ciieHe uMeeM akTepa (Ddup). IIpu momomu CreHsl
u Aktepa KocMoc paspIrpbIBaeT ENbHBIN TT0 CBOCH CYIIHOCTU IPaHIuO3HbBIN
CIIEKTaKJIb OBITHS, JETATU3UPOBAHHBIN 10 MEIbYANUIITUX TTOAPOOHOCTEMN
HEOOBATHON MHOKECTBEHHOCTBIO MPOIECCOB U siBJIeHUU. Hamuuue Bcero auiib
JIBYX BBIIIICYKa3aHHBIX KOMIIOHEHTOB BCETO CYIIETO MOJHOCThIO aHAJIOTUYHO
CMBICJIOBBIM MOHATHSIM MHB 1 SIH BocTOuHOM (punocoduu, rjie eCTeCTBEHHBIM
obpazom fH - [IpoctpancTtBo (Ppopma) Hanonusietcs Mub — Ddupom
(conmepxaHuem).

2. CBoiicTBa NPOCTPAHCTBA

[IpocTpaHCcTBO, Kak Mepa MPOTSHKEHHOCTH 00J1aiaeT NByMsl GyHAaMEHTaIbHBIMU
CBOWCTBAMMU:

IlepBoe CBOMCTBO — TPEXMEPHOCTh — YEPE3 TOUKY MEPECEUEHHUS ABYX B3aUMHO
MePIEHIUKYJISIPHBIX JIMHUH, MOKHO MPOBECTH JIMIIIh OJTHY €IMHCTBEHHYIO JTUHUIO,
KoTopas OyJleT MepIeHANKYIISIPHA TUIOCKOCTH MePeCeKaromnuXcs JIUHUN 1
MPONJET Yepe3 TOUKY MEePEeCEUEHU ITUX JIMHUNW. ITO TOBOPUT O TOM, 4YTO B
000 TOYKE MPOCTPAHCTBA JTI000€ MHOXKECTBO JICUCTBYIONTUX HAa JAHHYIO TOUKY
CHJI MOXKET OBITh CBEJICHO BCETO K TPEM B3aUMHO MEPIEHIUKYISIPHBIM
HE3ABUCHUMBIM cunam.

TpexMepHOCTh MPOCTPAHCTBA UMEET OTPAKEHUE B (PUBNUECKUX SBICHUSIX,
HarpuMmep:

- npeBHss uHauiickas ¢uiaocodus o Teopun tpex Jomr (IMura, Kanxa, Barta)
MOCTYJIUPYET HEOOXOIUMOCTh U IOCTATOYHOCTH BCETO JIUIIb TPEX ACHCTBYIOIINX
HayaJl B OpraHu3Me 4eJIOBEKa;

- IBa XUMHYECKHUX BEIIECTBA, BCTYIAIOIIUX B PEAKINIO Oy1yT UMETh PE3yJIbTarT,
3aBUCHUMBINA OT KUCIIOTHOCTH CPEIbI;

- BEKTOP AJIEKTPOMArHuTHOM sHeprun Y MoBa-IloliTHHra opToroHaiseH Kak
BEKTOPY AJIEKTPOINOTEHIINANA, TAK 1 MATHUTHOMY BEKTOPY U Tak Jiajee.

[Tpu momoIH TpeX MEePIeHINKYISIPHBIX JTMHHN, IEPECEKAIOIINXCS B OJJHON TOUKE
npoctpancTBa MokHO OJIHO3HAYHO 3amaTh KOOpAMHATHI JIFOOO0I TOUKH
Kocmoca myteM ykazaHusi TpeX pacCTOSTHHM OT TOYKH MEPECEUCHUS TPEX MPSIMBIX
(6a3uc mpocTpaHcTBa) 10 OTMETOK OPTOrOHAIBHBIX MPOEKIUI Ha TPSIMbIE:
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Puc. 1. ba3uc npocrpancrpa. LlenTtpom 6a3uca B 6e3KOHEYHOM MPOCTPAHCTBE MOKET
OBbITH J1I00as1 TOYKA MPOCTPAHCTBA.

Onucanue GU3NIECKUX MPOIECCOB Yepe3 MPOCTPAHCTBA JIPYroil MEPHOCTH HOCUT
1100 YacTHBIN XapakTep (HyJb, OAHO U JBYXMEPHOE MPOCTPAHCTBO), JTHOO
ABJIIETCS OMMCAHUEM HCKYCCTBEHHBIX MAaTEMATHUYECKUX MOJIENIEH (YeThIpeX, MSATH
1 OOJIbIIe MEPHOCTH IPOCTPAHCTB).

BTopoe ¢BOMCTBO MPOCTPAHCTBA — U30TPOMHOCTD - KOTJIA YCIOBUS JUIs
IBUKEHUS ddupa B II0OOM HaIlpaBiICHUU IPOCTPAHCTBA HE 3aBUCST OT CAMOTO
IIPOCTPAHCTBA.

3. CsoiictBa Jdpupa

ddup, kak MarepuanbHas CyOCTaHIIUS COCTOUT U3 CYNEPMEIKUX OJTHOPOIHBIX
YacTHULl, KOTOpbIE 00J1aJat0T aOCONMIOTHON YIIPYrOCThIO IIPU CTOJIKHOBEHUAX
MEXAy COOOM U ABMKYTCA C OAMHAKOBOM M MOCTOSITHHOW CKOPOCTBIO.

D¢up, Takxke Kak U MPOCTPAHCTBO, 00JATAET ABYMS OCHOBHBIMHU KaUECTBAMU:

IlepBoe cBoiicTBO Dpupa Bo3HUKAET OJarogaps ynpyromy B3auMoACHCTBUIO -
npolecc IBUKEHUs1 6e3K0HeueH, 0€3KOHEUHbI IEPEMEHbI B Y HUBEPCYME, UTO U
OBLJIO OTPAXKEHO B BEIMKOM KHUTE BOCTOUHOM ¢unocopuu — Kuure [lepemen
(U-113un). IMeHHO 6€3KOHEYHOCTh JIBUKEHHUSI OJIULIETBOPSET COOOH IHEPTHIO,
KOTOpas B cuily 0€34MCIEHHOCTH YacTull D¢upa He UMEET OrpaHUYCHUN B
VYHuBepcyMme (Ha KaKyI0 CUITy BCerja HaluJeTcsl CBOM JIOM).
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Tem He MeHee, kaxaas yactuila I¢upa 3a CYET OJJUHAKOBON U MOCTOSIHHOM
CKOpOCTH 00J1aat0T KOHKPETHBIM KOJIMYECTBOM JBUKEHUSI — KBAHTOM DHEPIHUH.
HIMeHHO CBOMCTBO €IMHUYHON YacTullbl D(PHupa UMETh KBAaHT YHEPTUU TTO3BOJIHIIO
(bu3MKaM pa3BUTh KBAHTOBbIE TEOPHH.

3a 0JTHO U TOKE BpeMsl BCE YACTUILIBI ApUpa MPOXOASIT OJUHAKOBBIN 1O
MPOTSHKEHHOCTH MYyTh. DTO TOBOPUT O TOM, 4TO Bpems umeer nopodue
IIPOCTPAHCTBY - BPEMSI MOXKHO OLICHUTh YEPE3 U3MEPEHUE MPONHIEHHOTO
PACCTOSIHUS M TOYHO TaKKe MpoiieHHOe »(DUPHOI YacTUllel pacCTOSIHUE MOXKET
OBITH IIpe/ICKa3aHo yepe3 u3MepeHue Bpemenu. [loxoxe, yTo Takoe CBOMCTBO
s¢upa NO3BOJIUIIO U3BECTHOMY MaTeMaTuky I'epMmany MUHKOBCKOMY CO37aTh
TEOPUIO MICEBAOEBKIIMIOBOIO NPOCTPAHCTBA, I/I€ BPEMS ABJISIETCS YETBEPTHIM
u3MepeHueM (Ha mpocTpaHcTBe MUHKOBCKOTO 6a3upyercst Teopus
OTHOCUTENbHOCTH DifHIITENHA). OHAKO, HA B3I aBTOpa JaHHOTO
UCCJIeI0BAHMUS, PSMOT0 OTHOLIEHUS TPOCTPAHCTBO MUHKOBCKOTO K (PU3MUECKUM
IIpoLIeECCaM HE UMEET, a SBIISETCS JIMIIb HHCTPYMEHTOM, IO3BOJISIOIIAM
3a(UKCUPOBATH TPACKTOPHUIO JIBUKEHUSI OOBEKTOB B IPOCTPAHCTBE B TEUEHUE
BPEMEHH.

I

Puc.2 . HaGop To4exk Ha TPaeKTOPHUH U eCTh NPOCTPaHCTBO MUHKOBCKOT0. CMbIC]
HCII0JIb30BAHMS TAKOI0 MPOCTPAHCTBA €CTh CIIOCO0 HAOPOCUTHL ByaJlb HA 04eBH/IHOCTb.

deHoMmeH BpemeHn sSBISETCS CIIEICTBUEM CBOMCTB pABHOMEPHOTO JBUKEHUS
gacTtull D¢upa B MIPOCTPAHCTBE U, IIOFTOMY — 3TO 3aBUCUMBIN IMapaMeTp OT
MIPOCTPAHCTBA, TO €CTh (PAKTUYECKHU MPOCTPAHCTBO COJIEPKUT Bpems B camom
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cebe 1 MosTOMY ke Bpemsi He MOXKET Urpath poJib KaKOH-IM00 KOOPAMHATHOM
ocu B nnpuHume. Cama npoTsHKEHHOCTD MPOCTPAHCTBA SBIISIETCSI HOPMUPOBKOMA
Bpemenu. Umeet 3HaueHue TOJIBKO paccTosiHue, pazmep. s kaxaoro pasmepa
OyZeT Teub CBOE JIOKAJIbHOE BpeMsl, KOTOPOE MOKHO UCIOJIb30BaTh B
MPaKTUYECKUX pacueTax. be3acMbICIeHHO, HalpuMep, UCIOIb30BaTh KaK Mepy
BPEMEHU MEPHUO/ KUZHU MYIIKU APO30(UIIbI PU pacueTe ralakTHIeCKuX
MPOLIECCOB JIBUKEHUS.

Bropoe cBoiicTBO Ddupa 3aKI04aeTcss B €ro HEOAHOPOJIHOM paclpeIeICHUH B
npoctpaHcTBe. CyliecTBYIOT IOCTOSSHHO U3MEHSIOUIUECS B pa3Mepax 001acTu ¢
MOBBIIIICHHOW U MMOHUKEHHOM TJIOTHOCTHIO yactull Idupa. HeoqHopoaHOCTH
pacnpeneneHus Dpupa B MPOCTPAHCTBE MOPOKIAET aHU30TPOIIHIO B
MIPOCTPAHCTBE U, COOTBETCTBEHHO, TEOPHS OTHOCUTEIBHOCTH, JOMyCKaOIIas
MOCTYJaT HM30TPOMHOCTU CpeAbl (B pe3ylbTaTe CKOPOCTh CBETa Obliia 0ObSBICHA
KOHCTAHTOM, HAIPUMEP) TAKKE HE UMEET K PEaTbHOCTH HUKAKOTO OTHOIIICHUS.

Puc. 3. 3Be3aH0e HeGO HATJIAIHO YKA3bIBaeT HA HEPABHOMEPHOCTH paclpeieaeHust
MaTepHuH - JHePTrHuM.

UYewm OoJibliie YaCTUIl HA €AMHUIYY 00BeMa, TeM BbIle 3(PUpHOE aBlieHHE (pacTeT
KOJIMYECTBO COYIAPEHHMI ), TEM BBIIIE YPOBEHb YHEPTUHU (BO3PACTACT KOJIUIECTBO
JIBIDKEHUSI B BhIZIeJIeHHOM 00beme). C 3Tol Touku 3peHust - UepHbie ABIPBI — 3TO
Takue 00JIaCTH MPOCTPAHCTBA, KOTOPHIE CIIOHTAHHO BOSHUKAIOT M0 IPUUNHE
COBIAJICHUSI BEKTOPOB JBMKECHUS A(UPHBIX YACTHUIILI K €IUHOMY IIEHTPY B
MpoIiecce CBOero O€3KOHEUHOTo ABMXKEHUA. [10 TOCTHKEHNIO MaKCUMaTbHON

Axkapemud Ilysibca

690002, r. BraguBocTtok, yia. Komcomosbckas 25 b - 24
www.pulse-academy.org; e-mail: pulseacademy@yahoo.com; Tes. +7-911-956-2653
3amuIeHo aBTOPCKUM MPaBOM, IeperneyaTKa ¢ pa3pelieHus: aBTopa.



KOHIEHTpAIMH U O] AeHCTBUEM NIPeobIailanusl CHII yIIPYTOCTH HEOOpaTUMO
HOCIEAYET Mpoliece pa3deranus 4acTull, 4To OyIeT CONPOBOKAATHCS aACHUEM
IUIOTHOCTH YacTull. Bo3HUKHET pa3pekeHHOCTh 3(hupa B MPOCTPAHCTBE, CHUZUTCS
€ro JaBJICHUE.

C TeueHueM BpeMEHU B JIOKAJIbHBIX 00BbeMax ¢ 0ojiee-MeHee paBHOMEPHBIM
pacnpeieieHueM MII0THOCTH, MOTYT CaMOIPOU3BOJIbHO BOZHUKATh
MPSIMOYTOJIbHBIE KPUCTAITNYECKUE PEIIETKU C MUTAIOIIMMH Y3JIaMU
(mornepeMeHHO MEHSIOLIMMU MJIOTHOCTh). Takoe MoCcTpoeHne KpUCTaIMueCKOM
PELIETKH JJI1 TPEXMEPHOTO IPOCTPAHCTBA SIBJIETCA CAMbIM €CTECTBEHHBIM. B
PELIETKH MOKET U3MEHUTh TOJIBKO MPUCYTCTBHE KAKON-ITMO0 HEOTHOPOIHOCTH
pacnpeneneHus yactuil 3gupa. Paccrosinue Mexay y3namMu IpsMOyTroJbHON
pemeTku OyAeT 3aBUCETh OT CPEIHEN MIIOTHOCTHU 3dupa B paccMaTpUBaeMOM
MecCTe MPOCTPaHCTBA:

T /‘J i
—

%
Wall |
Piears

Puc. 4. Pemierka ¢ y3jaMu MaJio0ii 4 60Jb110# MI10THOCTH. Uepe3 Mo10BHHY Nepuoaa
KoJieOaHuii 00JIbIIMe APbI CTAHYT MAJIEHBKUMHU, 2 MaJIeHbKHe 00JIbIIHMH.

Mepa mioTHOCTH 3(Hpa ONpeaesIeTCS YCPEIHEHHBIM PACCTOSHUEM, KOTOPOE
npoOeraeT yactuiia a3¢upa B JaHHOM MECTE MPOCTpaHcTBa. IJIsl OKpEeCTHOCTEH
3eMHOU MTOBEPXHOCTH, KOTOpask JOCTYITHA 36MHBIM (DH3UKaM JIJIsl HAOJTFOICHHH,
CpeIHUi MpoOer YacTUIIBI APUpa 10 CTOJKHOBEHHS C JIPYTOM YacTUIICH
HAXOUTCS B Ipeneax [LIaHKOBCKO MHBI 1 cocTaisieT 1,616199(97)-107
MeTpa.

ITocTosiHHO I/IIIYHJI/Iﬁ MMpOoHeCC MepeToKa 3(1)I/Ipa MCIKIAY 00J1aCTIMH BBICOKOTO U
HHU3KOI'O JaBJICHUA (1)OpMI/IpyeT JJAaMHUHAPHBIC IIOTOKU IBHUKCHHA 3(1)1/1pa, KOTOPBIC
IIpu CTOJKHOBCHHUHU C JPYITHUMHU IIOTOKAMHU CO3OAK0T PA3JIMYHBIC 110 pasMCpaM
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Buxpu [lekapra. CamMbIM JOJITOKUBYIIUM BUJIOM BUXPS 3(pupa ABIIETCS TOPOUSI.
[IpumepoM 00pa3oBaHMs TOPOUIOB SABIIAETCS MYCKAHHUE JIbIMA KYPHIBLIAKOM.

Puc. 5. O0pa3oBanue Topouaa.

U3 TOPONOOB U UX KOM6I/IHaI_II/Iﬁ COCTOUT BCC — OT MUKPOYACTHUIL, JICKTPOHOB U
4ATOMOB 10 IINIaHCT, 3BC31] U CYIICPTAJIAKTHK. Kaxk TOBOPHUTCS — BCC U3ACIINA U3
OAHOI'O TECTA.

4. Baunsinue 3(pupHOI HEOJHOPOTHOCTH HA TeYeHHe OMOJIOrHYeCKHUX PeaKuni

[Tpu yBenmn4YeHUN KOHIICHTPAIMH 3PUpa B MPOCTPAHCTBE, aBTOMATHYCCKHA BOSHUKACT
peryisipHas ctpykrypa. [Ipu 10CTHKEHUN HAWBBICIICH TUIOTHOCTH, 3(hHUp BCeraa
MPEICTABIIACT U3 CeOsI KPUCTAIUITMYECKYIO CTPYKTYpY (cexumst 3 Ha Puc. 6), koTopas
oOecrieynBaeT pa3MelieHne MaKCHMaIBHOT'O KOJIMYECTBA YacTHII d(rpa B 3aJaHHOM
ooBeMe.
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Puc. 6. YiuiorHeHue 3p)MpHBIX YaCTHIL.

['nnotetnuecku, IIpocTpancTBO 00/1a0a€T HEKOTOPOU CpeHEN TNIOTHOCTHIO
pa3MelneHus 3PUPHBIX YacTUll. ITO TaK HA3bIBAEMbIil SDHEPreTUUECKUIN HOJIb
VYuuepcyma. O0nactu ¢ U30BITKOM 3(PUPHBIX YACTHUIL CO3AI0T N30BITOUHBIN
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DHEPreTUYCCKUN MOTCHITUAN, KOTOPBIH BCETa CTPEMHUTCS HEUTpaM30BaTh 00JIaCTH
C HEJIOCTAaTKOM 4acTull (06s1acTu 1eUIIUTHOTO TOTCHITHAA).

Ecnu aknieHTHpOBaTh BHUMAHUE HA YPOBHE aTOMOB XUMUYECKHUX DJIEMEHTOB (U3
KOTOPBIX COCTOMM BCE Mbl) — BUXPHU MTPOTOHOB, (POPMUPYIOIINE ATOM, UMEIOT
MOHMKEHHYIO ITNIOTHOCTD U CTPEMSITCSI BTSIHYTh B ¢e€0s1 3(hUp U3 OKPY>KaIOIIEro
a¢upHOTro MoJs (BUXPU HAXOJATCA B MPOIECCe yCKOpeHus BpanieHus). B cBoro
ouepe/ib, BUXPH JIEKTPOHOB 00J1aaeT U30BITOUHON MIIOTHOCTBIO U HAXOJUTCS B
npolecce pacnaaa (Ipouecc TOPMOXKEHHs BUXPEBOU CTpyKTyphl). CoBnazieHue
BEKTOPOB 3aXBaTa U UCIYCKaHUs, BbI3bIBAET 3 (PEKT MpHcaCchIBaHUS SJEKTPOHA K
IIPOTOHY, I'IE€ OH CTAOMIM3UPYETCST Ha OpOUTE, COATTAHCUPOBAHHOW MEXAy CHJIaMU
3axBaTa U HEHTPOOEKHOM CUIION MPOTOHHOTO BUXPSI.

[IpucaceiBaronias cujia aTOMOB XUMHYECKUX JIEMEHTOB orpeensieTcs: GakTopoM
JIEKTPOOTPULIATEIBHOCTH, KOTOPask MOKa3bIBAET — CKOJIBKO JIEKTPOHOB JOJIKEH
MPUCOETUHUTD ATOM, YTOOBI CTaTh HEUTPATIBLHBIM JIJIs1 OKPY>Karo1ero 3pupHoOro
nojs. Jucbanane mioTHOCTH 3pupa B BUXPAX 00ycIaBIMBAET BOSHUKHOBEHUE CUIL,
COIMPOBOXK/IAIOIINX PEAKIIUOHHYIO aKTUBHOCTh XUMUYECKUX 3JIEMEHTOB U
AIEKTPOMArHUTHbIEC 3P PEKThI

DNEeKTPONOTEHIHA — 3TO pa3HUIIA 3PUPHON TUIOTHOCTH MEXK]Y ABYMsI
BbIJICJICHHBIMU 00b€MaMHM NMPOCTPAHCTBA. MarHUTHBIN MOTOK — 3TO MOTOK 3(upa,
CTpeMSIIIMIACS YPaBHOBECUTDH 3(PUPHYIO HEOJHOPOTHOCTD.

SNEKTPOH

Puc. 7. BepositHass mMoaeJib aTOMa BOA0pPoAa. UepHble IMHUM — NOTOK YacTul d¢gupa.
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MpI yke Tak AOATO paccMaTpuBaeM GU3HUECKYIO MOJIETh Y HUBEPCYyMa, YTO HACTAJIO
BpeMsI IIEPEXOAUTH OJIMKE K JIeTy U Ha4aTh paCCMOTPEHHE MPOIIECCOB B OpraHU3Me.

JlebuuT ik U30BITOK AJIEKTPOHOB B 00bEME OpraHM3Ma BIIUSCT Ha TTapaMeTpPhl
OKHMCIUTEILHO-BOCCTAHOBUTEIHLHOIO ITOTEHIIMAIA U KUCIOTHO-IIEIOYHOE
paBHOBECHE, KOTOPhIC MMPU3HAHBI BAXKHEHITUMH (pakTopamMu MeTtabom3ma. Eciiv B
paccMaTpHBaeMbIi 00beM TonayT atoMbl dTopa, Kuciaopona nimu Xmopa — oHR
CIIOCOOHBI MPU HEAOCTATKE IJICKTPOHOB OTOPBATh MX Y JIFOOOTO cyOcTpaTa B
OpraHu3Me, YBEJIMYHUB TEM CaMbIM TEMITBI CBOOOHO-PaIMKATLHOTO OKUCIICHHS 10
TaKOW WHTEHCUBHOCTH, YTO BMECTO YIJICBOJIOB U KUPOB OYAYT «TOPETH»
MIPOTEUHOBBIC CTPYKTYPHI, BBI3bIBAs HEOOPATUMBIE TTOBPEIKICHUS PaOOYUX CTPYKTYP
KJIETOK opraHu3Ma. IMEHHO MO3TOMY IIpH H30BITKE OKHCIUTEIBHBIX MTPOIIECCOB TaK
0JIarOTBOPHO BJIMSICT adpaltus JTFOCTPol YMKEBCKOTO WITH 3a3eMIISIOIICE XOXKICHUE
OOCHKOM.

[Tpu M30BITKE 3JIEKTPOHOB JICKTPOOTPUIIATEILHOCTH TaJIOTEHOB M KHUCI0opoaa OyaeT
CKOMIICHCHPOBaHa WM OPTaHM3M 3a CUCT paHee 3allaCCHHOW YHEPTrUH HAaYHET
OCYIIECTBIISITh BOCCTAHOBIICHHE KIICTOYHBIX CTPYKTYP.

[Tonumasi BayKHEHITYIO POJIb 3JIEKTPOHOB B opraHu3mMe ((hopMUpPYIOIIKX, KCTaTH,
TE€YEHHE JIEKTPOTOKOB) OLIEHUM, KaK BIUSET U3BMEHEHHE IUIOTHOCTD 3(hupa Ha
KOHIIEHTPALUIO MIEKTPOHOB B 00BEME IPOCTPAHCTBA!

- I[limoTHOCTH 3upa noBbicHIACH. [[POTOHBI OJIYYAIOT AOMOJIHUTENbHBIN UMITYJIbC
K YCKOPEHHIO MPOLIECCOB 3axXBaTa 3(pupa, YToObI KOMIIEHCUPOBATH BO3pOCIIIEE
naBieHue. B To e Bpemsi MpUTOK 3Pupa HU3TOHSET AIEKTPOHBI (3JIEKTPOHBI CaMU
UCITyCKaloT 3(pHp), paBHOBECHE CIIBUTAETCS B CTOPOHY MpeobiialaHus MPOTOHOB U,
COOTBETCTBEHHO — CpeJia 3aKUCIsieTcsl. Pe3Ko ycuiinBaeTcsi akTUBHOCTh XUMUYECKUX
AIIEMEHTOB — OKUcnuTene (kucmopoa, prop, xiop). [lostomy haza u36sITOUHOTO
3(UpPHOTO 1aBJIEHUS COOTBETCTBYET MPOIECcaM KaTadoiImn3Ma - COKUTaHUIO
MUTATENIBLHOrO cyOCTpaTta sl IOJy4eHus dSHepTrun, TpedyemMoii opranusmy. Korna B
NPUPOJIE NEUCTBYET aHTUIIMKIIOH — JJaBJeHUE (rpa MOBBIIIEHO, KaK CIEeICTBHE
MMeeTCsl XOpollas 1noroja 6y1aroiapsi BbLAABIUBAHUIO MOJIEKYJI BOJbI B 30HbI
CHU)KEHHOTO JIaBJICHUS, BCE KUBBIE 3/JOPOBbIE OPraHU3Mbl UYBCTBYIOT U30BITOK
HHEPTUU U BEIYT AKTUBHYIO KU3ZHENIEATEITbHOCTb.

- IlnoTHOCTH 3¢dMpa noHusunachb. CHIKAETCS JaBICHUE, BUXPU MPOTOHOB
HAYMHAIOT TPUTOPMAKUBATD U JIETKO OTAAIOT 3JEeKTPOoHbl. O0BEM MPOCTPAHCTBA,
OCBOOOXKIEHHBIN 2(pupoM, 3amelaercs cBoOOOAHBIMU d1eKkTpoHaMu. Cpena
omenaunBaeTcsi. CBOOOIHBIE 3JIEKTPOHBI KOMIIEHCUPYIOT JEHCTBUE raJIOr€HOB U
kuciopoaa. CHUXKAIOTCS TEMITbI OKUCIUTENbHBIX MPOIIECCOB, AKTUBUPYIOTCS
MPOLIECCHl BOCCTAHOBIICHUS U 3allacaHusi YHEPTUU B BUJIE SHEPTUU XUMUYECKUX
cBs3eil. JKuBble oprannsma UCIBITBIBAIOT allaTHIO U COHJIUBOCTD.
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TakuMm 00pazoM, peryisipHOe, IEPHOIUICCKOE U3MEHEHHE INTIOTHOCTH d(dupa B
MPOCTPAHCTBE, CO37ACT YCIOBHS IS TCUCHUS META0OINICCKUX TPOIECCOB B KUBBIX
OopraHu3Max B BHJI€ MIOCTOSIHHOTO YepeioBaHus (a3 aHaboIm3Ma-KaTaboam3Ma:

NaBneHue a¢pupa NoBbILLIEHO
- 31O Katabonunueckan ¢asa un
npoLecc U3nyyeHua Tenna

{

[HaBneHue a¢pupa NOHUIKEHO -
3TO aHabonunueckan pasa u
npouecc rnor/ioweHus Tenna

Puc. 8. yuepenoBanue a3z merado1usMa uaeT CHHXPOHHO € KOJIe0aHUAMM IPUPHOTO
JAaBJICHHS.

Ha 6uodusnyeckom ypoBHe KosaeOaHus AaBieHUs 3Pupa B )KU3HEACSITEIbHOCTH
OpraHu3Ma perucTpupyercs B BUje KojieOaHUN TeOMETPUUECKUX Pa3MEPOB
Pa3IUYHBIX CTPYKTYpP OpraHu3Ma — 00beMOB KUJKOCTEH, KPOBH, KIETOK,
KOMITAPTMEHTOB M MPOYHX 00JIee METKUX HEPAPXUUECKH CTPYKTYP BILUIOTH 10
OTJEIbHBIX KOHTJIOMEPATOB MOJIEKY. MI3MeHeHns 00beMOB CTPYKTYP
COIMPOBOXK/IAETCA PETYISIPHBIM U3MEHEHUEM KUCIOTHOCTU CPEAbl U OKUCITUTENIbHO-
BOCCTaHOBUTEJIBHOTO NIOTEHIMaIa (a0COIFOTHOE paBHOBECUE BCEX MTAPAMETPOB
PaBHOIIEHHO OTCYTCTBUIO XU3HM). brnarogaps Tomy, uro 60-80% B opranuzme
3aHHMMAaET BOJIA, BO3HUKAIOT LIUKIMYECKHUE MTPOLIECCHI IEPEX01a CONEPKUMOT0
BUOPHUPYIOLIUX CTPYKTYP MEXKY COCTOSTHUSIMU Tejisl ¥ 30i1s. ['ento cooTBEeTCTBYET
IIEJI0YHAs Cpesia C HEAOCTaTKOM 3(pHpa U U30BITKOM 3JIEKTPOHOB — B TAKOH cpefie
aKTUBHO MPOTEKAIOT BOCCTAHOBUTENbHBIE MPOLIECCH U HAKOIUICHHE HEOOXOJUMBbIX
MUTATENbHBIX BEUIECTB, KOTOpPhIe OyAYyT UCIOJIb30BaHbI B 30J1€BOM (hasze, Korja B
CTPYKTYpE OpraHu3Ma BO3pacTaeT KUCIOTHOCTh U CHUKAETCSI BOCCTAHOBUTEIIbHBIN
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MOTEHIIMANl — B 3TOM (ha3e MPOUCXOAUT BhINOJHEHUE (HU3MUECKOMN paboThI U
okucienuu cyoctparos (pemukaius JJHK toxe siBisieTcst paboToit).

JKuBoit opraHusM OT HEXKMBOTO OOBEKTA OTIIMYAETCS CBOOOI01 BOJIM B OTHOILLIEHUHU
3aImycKa JIABUHbBI CIIEUATBHBIX META0OJUYECKUX MPOLECCOB CPABHUTEIHHO
OO0JIBIION MOIIHOCTH, KOTOPbIE MO3BOJIAIOT OPraHU3My IEpeMeIaThes, 100bIBaTh
MUY WK yoeraTb OT OMaCHOCTH UMEHHO TOTJa, KOAa 3TO HYXHO JIJIsi BBIKMBAHUS.
Hakormnenue sxe 3Hepruu NpoUCXOJUT TOJIBKO MyTEM HCTIOIb30BAHMS
MUKPOCKOITMYECKUX IIUKIOB KJIETOYHOTO METa00In3Ma, CTUMYJIUPYEMOTO
BUOpanusamMu gasiaeHus a¢upa. Takoil mpoiiecc aHaAIOrMYEH UCIIOIb30BAHUIO
ANEKTpONpuOOpa A 3apsaiku akkyMynsatopoB. Hanpumep, s pexTuBHOCTH
KOHBEpTAIlMU YHEPTUHU KoJaeOaHui apupa yepe3 MUKpPOIUKIIBI ciaeaoBaHus (a3
aHabo0JIM3M-KaTa0oIM3M B KJIETKaX MBI OJIOXU TaKOBA, YTO CKAThIA O€I0K
PE3UIIUH IIPU OCBOOOXKIECHUN HAKOIJIEHHOTO HANPSKEHUSI B TIPBDKKE Pa3BUBAET
yckopenue 10 100G (axxe KOCMOHaBThI UCTIBITHIBAIOT YCKOpEeHHUsI Bcero 3-4 Q3).

be3 Bubpaumii a3pupa xu3Hb HEBO3MOKHA. [laxe HEOObIIMEe U3MEHEHUE CIIEKTPa
BUOpaIMii, KOTOpbIe UMEIOTCS y MOBEPXHOCTU 3eMilH (IpaHHUIIe Nepexo/ia OT KocMoca
K POCTPAHCTBY OOBEKTA) - HA OPOUTE 3€MJIU WM B IIAXTE - B ONBITAX JaBaJIH
TSKEIIBIE HAPYLICHUS 3I0POBBS, CBSI3AHHBIE C UICKAKEHUEM HOPMAaJIbHBIX PUTMOB
OpraHn3Ma, KOTOPbIA COMPOBOXKAAIOT )KU3Hb HA IIOBEPXHOCTU 3EMIIU.

TkaHu )XUBOTO opraHmu3smMa HOIIO6HBI CTPYKTYPC KOCMHUYCCKOI'O ITPOCTPAHCTBA.
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Puc. 9. UaeHTHYHOCTH CTPYKTYP KOCMOCA M YeJI0BeKa: cj1eBa — pe3yJibTaT MOJAeTUPOBAHUSA
Bcenennoii B Acrpopusnyeckom MHcturyre Makca Ilinanka u cnpaBa - poro CTpYKTYpbI
KOCTHOH TKaHH Ye/10BeKa.

Kak BunuMm, Ha Puc. 9 BnomHe o4eBUIHO peanu3yercs npuHuui ['epmeca
Tpucmerucra u3 u3yMpyaHbIx ckprkaneit - «Quod est inferius est sicut id quod est
superiusy» - T0o, YTO HAXOAUTCS BHHU3Y, aHAJIOTMYHO TOMY, YTO HaXOJUTCSI BBEPXY
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5. Ilpoucxo:xkaenue IlepsoznementoB (Ctuxuit) Tpagnuuonnoi Kuraickoi
Meauunnbl (TKM). CyTounblii nuki ciaenoBanusa CTuxmi

CaMbIM Ba>KHBIM OMOPUTMOM, KOTOPBIH (hOPMUPYET NIPAKTUUECKU BCE
MeTa0OoJMYECKUEe HUKIIBI Y KaKIO0TO )KHUBOTO CYIIECTBA HA 3eMJIe, SIBISETCS
UPKAIUAHHBIN (CYTOYHBIN) pUTM. JIaHHBINA PUTM SBIISIETCS €CTECTBEHHBIM
KOCMUYECKHUM TPOIIECCOM B3aUMOJAEICTBUS IBYX MOTOKOB 3dupa B Kocmoce,
KOTOpbIE MMOPOJAWIA BUXPEBOE IBUKEHNUE CAMON TUIAHETHI 3€MJIS C IEPUOJOM
BpaieHus 23 yaca 56 MUHYT U 4 CEKYH/IbI.

PaccMoTprM MeXaHMKY KOCMHYECKOT0 Mpolecca, KOTOPbIM OMpeaeiseT 3aKOHbI
dbopmupoBanus Ouoput™MoB Ha 3emiie. Ha Pue. 10 moka3zaHbl BEKTOPHI IBYX
3(UPHBIX CUJI, KOTOPbIE (POPMHUPYIOT BUXPh 3€MIIU U yIEPKUBAIOT €€ B PABHOBECHOM
COCTOSIHUU Ha opOuTe (MMOATOMY BpeMs JIEUCTBUSL BEKTOPOB A(UPHBIX CHII COBITAIacT
C MIepUOJIOM aKTUBHOCTU MepuanaHoB Orus-Munuctpa B TKM - B Teopuu ILsatu
[lepBO3JI€MEHTOB ATH MEPUJIUAHBI PACCMATPUBAIOTCS OTIEIBHO):

ﬁ ConHue

BekTop asmKeHusn apupa ot ConHuya

A

Opbura 3eman

PesynbTUPYHOLMIA
BEKTOp, ABUraloL M

3emnio no opbute HanpasneHue BpalyeHma

3emnun BOKpYr ocH

BekTop ABuKeHua apupans Kocmoca

Puc. 10. IBa BexTopa 3¢pupa, popMupyoume npoiecc BpamieHus 3eMJIu U BeKTOp
TOJIKAIOIIEH CUJIBI IO OpOuTe.
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Bokpyr 3eMiu cHHXpOHHO ¢ (pr3M4YecKOil MOBEPXHOCTHIO TUIAHETHI BpallaeTCs
MPUCOETUHEHHBIN YQUPHBINA MOTOK BUXPS 3€MJIM — TOUHO TaKke Kak y KopabJis
MMEETCS TOTPaHUYHBIN CJI0M BOABL, KOTOPBIN EPEMENIAETCA BMECTE C KOPITYCOM
cynHa. B pesynbrare B3auMozeicTBus OTOKOB 3(upa co ctoponsl Kocmoca
(meproja akTUBHOCTH Mepuanana Tpex oOorpeBarenieil) U NPUCOEIUHEHHOTO
3(UPHOro MOTOKA y MOBEPXHOCTH 3€MJIH, BO3HUKAIOT 00JIACTH C pa3InyHbIMU
BUOpaIsiMu, NOpoxkJieHHbIe JlornepoBckuM 3¢ pexTom.

[Ipu BcTpeuHOM ABMKEHUHU MOTOKOB 3(upa (roiaydast u cuHssg 001acTu)
bopmupytoTcs 6oJiee BHICOKME YaCTOThI KOJIEOAHUM Cpejibl, YEM MPH CJIeI0BaHUN

B3aMMOJICUCTBYIOIINX TTOTOKOB B OJTHOM HAaIPaBJIICHUH (JKEITasi M KPacHBIC 00J1aCTH
Ha Puc. 11):

ConHue

Aypa 0NNepOBCKUX
4acToT 3eM/IK OT BEKTOPA
CU/IbI CHATKA

Opbura 3emnn

HanpaBneHMe BpalieHUA
3emnM BOKpPYT OCH

Kocmuueckuit BekTop 3adpupa

Puc. 11. Incno3nuusi BUOpanuii npu3eMHoOii cpeibl B MIPUCOeTUHEHHOM MOTOKe 3¢upa ot
AefCTBUSA KOCMHMYECKOr0 MoToka 3¢gupa.
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TouHo Takoii ke MexaHu3M (opMHUpPYET JOTIEPOBCKUE 00aka 3dgupa Ha
MOBEPXHOCTH 3€MJIHM B pe3ysibTaTe JEeUCTBUSI BO3BPATHOTO MTOTOKA CO CTOPOHBI

COJIHI_Ia (aKTI/IBHOCTB MEpUuIaHa HepI/IKapz(a B Halleu TCOPHUU, KOTOpBIﬁ Ha CaMOM
ACJIC HAXOOAHUTCA Ha MCCTC O(i)I/ILII/IaJIBHOFO MCpHUHaHa Cep):[ua):

ConHue

Bektop aBukeHua apupa or ConHa

Opbuta Semam

Aypa
LONNEPOBCKUX
YACTOT 3eM/IU OT
CWU/bl paclUMpeHunn

HanpaBneHwe BpallLeHMA
3eM/IM BOKpPYT OCH

Puc. 12. Iucno3nuust BUOpanuii B npucoeJMHEHHOM NMOTOKe 3¢upa OT JelcTBHS MOTOKA
3¢upa ot CoJiHIA, KOTOPBIii SABJIAETCS pPe3yabTATOM yYIpPYyroro Bo3spara 3¢gupa u3 Kocmoca.

CoBMecTHOE ieiicTBUE ABYX MOUYTH BCTPEUHBIX MOTOKOB 3(Upa B MPOCTPAHCTBE
(GbOopMHUPYIOT MOMEHT BpallleHUs BUXPs 3eMJIM U OPOUTATIbHBIN (T€OMETPUUYECKH
CYMMAapHBIN) BEKTOP JBHXKEHUSI 3QUpa, TBUTAIOLIUHN TUTAHETY, HAIIPABICHHBIN 110
KacarenbHOU K opouTe BoKpyr ConHua. B pe3ynbrate qeHCTBUS CyMMapHOTO
BEKTOpa ABWKEHUS 3pupa GopMUPYETCsl CyMMapHas aypa JOIUIEPOBCKUX BUOpaIIHii
B [IPUCOEIMHEHHOM IIPU3EMHOM MOTOKE 3upa.
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ConHue

BeKkTop gBumxeHua apupa ot ConHuya
Aypa A0n/1epoBCKUX

YacToT 3eMIn OT
CYMMAPHOI0 BEKTOPAa CHUI

\

Opbura 3emnam

PesynbtH pwﬁ LM
BEKTOp, ABUIaOLLMUIA
3emnro no opbute

HanpasneHue BpaleHua
3eM/I1 BOKpYT OCH

BekTtop gBmxeHua apupa ns Kocmoca

Puc. 13. [leiicTBy101ue BeKTOPbI NOTOKOB 3(pupa, cyMMapHbIii BEeKTOP, (POPMUPYIOIIH i
opOuTabHOE IBU:KEHNEe, COBMECTHAasl aypa BUOpauuii, BOSHMKIIAS HA OCHOBeE JI0IIEPOBCKOI0

3¢ dexra.

Ha Puc. 13 Mb1 HaOI10/1a6M M3MEHEHUE JIMHBI BOJIHBI BUOpAIIUA PU3EMHON CpeJTbI
OT camMO¥ JNIMHHOU (KpacHasi 4acTh BUJIUMOTO CIIEKTpa) 0 caMOil KOPOTKOM —
(roNETOBBIN CHEKTP HEMOCPECTBEHHO B 00JIACTU JIEUCTBUS BEKTOPOB MOTOKA

a¢upa).

Teneps paccMOTpUM YacTh KOHCTPYKIIMHN TPaAUIIMOHHON KUTackon (unocodun,
kacarouercs teopud IIsatu [lepBoanemenToB. B yacTHOCTH, HaC 3anHTEpEecOBaIa
cxema cooTBeTcTBUM [IepBoasieMeHTOB cO 3Hakamu TpurpamMm. Huxe npencrasieHa
takasi cxema cootBercTBuil (EpemeeB B.E: "Ueprtex anTpomnokocmoca'"):
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Puc. 14. Cxema coorBercTBHii Me:kay Tpurpammamu u Ilepsosementamu TKM.

I'ne:
- II—IlouBa (3emus),
- B-—Bona,
- J1- Tepeeo,
- JI* - Oronp-MuHHCTp,
- O —-O0rosb,
- M — Meramn.

B nanpHeliem ncnosib3yeM cieAayroniue HauMeHoBaHus s [lepBosneMeHToB
(Ctuxuii) 1 MEpUIUAHOB B CYTOUYHON IUPKYJIISIINHN:
Cruxus [depena:
- HWup [epeBa — Ileyens — LR;
- Sn lepesa — JKenunslii my3sips — GB;
Cruxust Orss:
- HWub Orns — Cepaue — HT;
- Su Orus — Tonkuii kumeyHuk — SI;

Ctuxus 3eMnu:
-  HMup 3emmmu — Cenesenka — SP;

- Su 3emun — Kenynok — ST;

Ctuxus Metamna:
- HWup Meranna — Jlerkue — LU;

- Su Meranna — Toncrteiii kuiiedyHuk — LI;

Cruxus Boapr;
- HWup Boasl — Iloukn — KI;

- S Boasl — Mouesoit ny3sipb BL;

Cruxust Oras-MuHucTpa:
- HWup Orus-Munuctpa — lepukapg — PC;

- Slu Orus-Munuctpa — Tpoiinoit o6orpesarens (Kposs) — TE
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IlonbITaeMcsa NPUMEHUTD TPaAULIMOHHOE MTPABUJIO B KUTANCKOU
¢bunocodun - TpoYECTh TPUTPAMMBI CHU3Y-BBEPX, PACIIOJIOKUTH UX CJIEBa HAIPaBO B
MOPSIAKE YBEJIMYEHUS UX YUCIOBOTO 3HaueHus1. Kpome Toro, 4ncioBoe 3HaueHUE
TPUTPAMM COOTHECEM C JJIMHAMHU BOJIH BUIMMOTO CBETA.

B PE3YIIbTATC MMOJYUYACM CIICAYIOOIYIO CXCMY:

1y B M M 0 A

-
B . .
b

YskaHe  KaHb Dy T3H M ChHe

o0o1 010 011 100 101 110

A ~y F A

* v o

I Vi o &

Puc. 15. CooTBeTcTBUSA MEXKIY YIACTKaAMU CIICKTPpa BUAUMOI'O CBE€Ta U HepBOZ)JIeMeHTaMH.

Kak Buanm, CTHXUH pacnoioKWINCh B TAKOM K€ MOPSAJIKE B3aUMHOI'O MIOPOXKICHUS
(cmpaBa-HaJIeBO), KaK 3TO TPAJAUIMOHHO MPUHITO B KUTaiicko# ¢unocodun u kax
CTUXHMH PACIOJIATal0TCsA B LMKJIE UUPKYJIAUUM Hepruid Y-CuH: [IepeBo nopoxaaer
Oronb, Orons nopoxaaet [loury (3emitto), [lousa nopoxaaetr Metamn, Metann
nopoxzaaet Bony. Orous-MuHHCTp, TO-BUIUMOMY, SIBIISIETCS U MHULIMATOPOM
BO3HUKHOBEHUS LIMKJA U CBA3YIOLIMM 3BEHOM MEXAY KOHIIOM OJHOIO LIMKJA U
HA4aJIOM CJIEIYIOLIETO.

OueBuaHas CBA3b YACIOBBIX 3HaAUCHUN TpUurpamMm U CTHUXUN KaK acCOLUAIUSA C
JUTMHAMU BOJIH BUJIMMOTO CBETA MO3BOJISIET HAM UMETh MH(POpMAIINIO0 00 UCTUHHOM
1BeTe kutackux [IepBorneMeHTOB U MOHUMATh, 4YTO CTUXHS B KHTACKOM
dbunocodpuu u ecth BUOpaIus 3GUPHON Cpeibl ONpeIeIEHHON YacTOThI (KOTopas U
hopMUPYET «IeCATh THICAY CYITHOCTEN» KUTaCKON (pritocodckoit mapagurmsl).

Nmeromascst tHGpopMaius B KUTaHCKON JTUTEPAType O IIBETOBBIX COOTBETCTBUSIX
Cruxuii UMeET APYroi BUJ U NOKAa HUKEM U HUTZI€ HE TIOJATBEPKICHA TAK, KAK B
HacTose pabore. M0OXHO MO103peBATh, YTO UCTUHHbBIE 3HAHUS JINOO HAMEPEHHO
MCKAXKEHBI, JINOO MBI SBIIIEMCS CBUACTEIIIMU JIETPalallui JPEBHUX
BBICOKOTEXHOJIOTUYHBIX 3HAHHI.
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[Ipeamnosioxkum, 4To ABUKEHUE SHEPTUU 0 TIOPSIJIKY MOPOKACHUSI CTUXUN B
HarnpaBiienuu ot [[epeBa k OrHto-MUHUCTPY - OT O0Jiee JUIMHHBIX BOJIH K KOPOTKUM,
B (pu3MUECKOM MHUpPE COOTBETCTBYET MPOIECCY YBEIUUYCHUS JIaBlieHUs Dupa B
MpoCTpaHCcTBE. Takoe MojJ0KeHUE BIIOJIHE COOTBETCTBYET (PUBHMUECKUM TEOPHUSIM
BuxpeBoi rpaButanuu (OpisioB C.A.: «Teopust BUXpeBOH I'paBUTAIIUA U COTBOPEHUS
Bcenennoity», ISBN 5-901619-15-3), e cuiia TSHKECTH SIBISICTCS TIPOU3BOIHOM
a(UpHOTO BETpa MPHU JIBHKEHUU K IIEHTpaM IIaHeT U 3Be3/. [1o 7TuM TeopusiMm Mbl
KUBEM B TIOCTOSIHHO CKUMAIOIIEMCSI MUPE, PE3yJIbTaTOM Yero SIBISIOTCS (PU3NYECKUE
3 PEKTH «KKPACHOTO CMEIICHUS» U «pa30eranus rajJakTHK» - BCE POBHO TakK, Kak
eciu OBl MBI OKa3aJIUCh Ha MECTE YMEHBIIIAIOMIEeHCs: AMCH B cTpaHe yynec JIprouca
Kapposia u Habmonanu yBeInueHue reoMeTpuIecKiuX pasMepoB BOKPYT ceOsl.

IToncraBum BMecTo CTUXMI HAMMEHOBAHUS COOTBETCTBYIOIUX VHb MEpUIUAHOB U3
TEOPHUH aKYIYHKTYPbI TPAAUIIMOHHON KUTaCKOl MenuiuHbl. Beibop umenno Mub
MEPUIUAHOB CAEJIaH 10 IMIPUYMHE TOTO, YTO UX HA3BIBAKOT CTPYKTYPHBIMH,
COCTaBJISIOLIMMHU OCHOBY JKU3HEAEATEIIbHOCTA OpraHnu3Ma.:

PC KI LU SP HT LR

Puc. 16 IIBera crpykrypHbix (MHB) MepuanaHoB.

3Has HalTMYue JBYX BEKTOPOB JEUCTBUS A(hHpa U UX BPEMS aKTUBHOCTH, COCTAaBUM
CXEMY aKTHBHOCTH MEPHUIUAHOB, 3aI0JIHUB I[IBETOM U 3HAKAMU SAYCHKH,
MOKa3bIBAIOIINE AKTUBHOCTh U SIH MepuanaHoB. B pe3ynbpTare nojydynum CIeAyIONIYIO
CXEMY CYTOYHOHM HUPKYJISLUN MEPUIUAHOB U [IepBO3IEMEHTOB:

Nopaaok cneaoBaHUA HevYeTHbIX MepuanaHoB

GB LU ST PC BL HT
OH- Mg++
23.00 1, 03.00 ,l, 07.00 23.00
OroHe K+ |Semna OH- (Merann Mg++ Q=10 CREEES
01.00 05.00
Mg++
LR LI SP TE Ki sl

ﬂopﬂp,ox cneajoBgaHAA YeTHbIX MepMiMaHOB

Puc. 17. I1BeToBas cxeMa HMKJIA CYTOYHON HUPKYJIAIMN ATKMBHOCTH AKYNYHKTYPHBIX
MepHINaHOB.
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[IBeta IlepBO3IEMEHTOB OKa3aIUCh PE3YIbTATOM CYNEPINO3ULIUU LIBETOB
COCTABJISIONINX aKyTyHKTYPHBIX MEPUINAHOB 110 3aKOHY CUHTE3a YaCTOT BUJUMOTO
CHEKTpa:

3enenslif (GB — sxenunblii my3eips) + Kpacusiit (LR -
neyenb) = XKenroiit (ctuxust Orus);

Tl'ony6oit (LU - nerkue) + Xentsrii (LI — ToscThrit
KHIIIEYHUK) = 3eJIeHbIH (CTUXUs 3eMIIH);

Cunutii (ST - xxenynok) + 3enensiit (SP - nankpeac) =
lNony6oii ( ctuxus Merana);

®uonetoBsiil (PC - nepuxapn) + I'omy6oit (SI — Tonkuit
kuieyHuk) = Cunuil (ctuxus Bogpr);

Kpacusriit (BL- moueBoii my3bips) + Cunmii (KI - moukn) =
®uonetosbii (ctuxust Orus-Munucrpa);

Kenreiit (HT - cepaue) + @uonerossiii (TE — Tpoiinoit
oborpesarenb) = Kpachslit (ctuxus Jlepesa).

Puc. 18. CxeMa cuHTEe32 IIBETOB.

A HIDKE 1IBETOBAast MOJI€JIb AKTUBHOCTH MEPHUINAHOB MIPEACTaBICHA B BUJE CYTOUYHOTO
KoJieca [UPKYJISLIUN:

PC
,|,12
14
ST08 16 BL 08 16
06 18 LI 06 18 Kl
04 20 L 20
LU HT
22
02 5
GB
Bopga
MeTtann 10 14

08 Oroub-MuHucTtp

18
06
3emnnA
04

02

24

Puc. 19. HBeTOBaH cxemMa CyTO‘lHOﬁ AKTHBHOCTH B BUJAC KOJI€CA HUPKYJIAILUA.
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Kaxk BHUIUM, KAKIOMY MCPpUIHNAHY COOTBCTCTBYIOT OIIPCACICHHBIC YaCTOThHI
BI/I6paHHﬁ U, COOTBCTCTBCHHO, 9TH 9YaCTOTbhI, MTHUIITUUPYCMbBIC ITPOUCCCOM CYTOUHOTO
BpallCHUA 3EMJIN, OPTaHU3M HCIIOJIB3YCT IJIA YIIPABJICHUSA CBOMMHU NUPKAJHNAaHHBIMHA
METa00INYECKUMHU puUTMaMHU. Co00TBETCTBEHHO COOCTBEHHBIE YaCTOTHI MCPpHUINAHOB
HUMCIOT PC30HAHC C OIIPCACIICHHBIMU YaCTOTAMU COJTHCUHOTO CIICKTpPA:

- Kpachsriit iBet cootBetcTBYeT padote [leuenu (LR) u Mouesoro my3sips (BL),
- Kenroiii — Cepauy (HT) u Toncromy kumeunuky (LI),

- 3enenniit — [omkenynounoit xenese (SP) u XKemunomy nyseipio (GB),

- T'ony60i1 — Jlerkum (LU) u Toukomy kumnegnuky (SI),

- Cunnii — [Toukam (KI) u XKenynky (ST),

- ®uonerosriit — [epukapay (PC) u Kposu (TpoiinHomy o6orpesarento - TE).

B otiinuune ot 001IenpruHATON CXeMbl aKTUBHOCTH MEPUUAHOB, KOTOpast
nocrynupyetrca Tpaaunuonnoit Kuraiickoit MeauMHOM, B HaIlIe cXxeMe MEpPUIUaH
Wub Orus-Munuctpa (Ilepukaps) Ha camoM Jiejie akTUBEH B poMexkyTok ¢ 11 go 13
4acoB, UTO COOTBETCTBYET:

Bo-nepBbix — ocoboMy nonoxxenuto cTuxur Orua-MuHUCTpa B KUTaWCKOM
¢unocodun B cpaBHeHUHU ¢ Apyrumu ctuxusimu. Camo HazBanue « MUHUCTP»
yKa3bIBaeT Ha BEAYLIYIO (PYHKIIHMIO, KOTOpas 00yCJIaBIMBAET COCTOSIHUE OCTAJIBHBIX
[IsTH cTUXM, co3/1al0IIUX Bee cylee (MaTepuanbHbIA MUD);

Bo-BTOpBIX - ¢ PuzMUeCcKOil TOUKH 3pEHUS BPEMS U MECTO, COOTBETCTBYIOIIIEE
ACTPOHOMHMUYECKOMY TIOJIYHIO SIBJSETCS TIPUIIOKEHUEM CHIIBI 3(DUPHOTO MOTOKA OT
LIEHTPa COJIHEYHOU CUCTEMBI, KOTOPBIA BO3ZHUKAET KAK PEAKIU HA MIOTOK CHKATHS
OKpYy>karorei 3(pUpHON KOCMUYECKON CPEIbI;

B-Tperbux - Gnaronaps uepapxuu COOCTBEHHBIX YaCTOT MEPUIMAHOB, IJTMHA BOJH
Mepuauana [lepukapaa gomkHa ObITh KOpoue aiuHbl Mepuauana Cepana. U ato
MOJITBEPKIAETCS TOMOJIOTUEN PACTIONIOKEHUS MEPUIMAHOB HA TEJIE - UCTUHHBIN
Mepuaua [lepukapaa okaHYMBAaeTCs Ha KOHIIE MU3HMHIIA PYKH (B TEOPUH KUTAMCKON
MEIMIMHBI €r0 Ha3bIBalOT MepuananoM Cep/ilia ¥ €ro JjIMHa KOpoUue B CPAaBHEHUU C
JUTMHOW UCTUHHOTO Mepuauana Cep/iiia Ha cpeHeM Maliblie pyKH ( B TEOPUU
KUTANCKOW MEIUIIMHBI eT0 Ha3biBatoT [lepukapaom).

Takoe 1monoxeHue ACJ TOBOPUT JIMIIb O TOM, YTO IICPCITYTAHO TOJIBKO HA3BAHUC
MCPHUINAHOB B ITIOPAOKE CYTO‘IHOfI OUPKYJIOUKU, HO UCTUHHAA ITO3UIUS MCPUIHNAHOB
B CYTO‘{HOﬁ MUPKYJEIOUHA aKTUBHOCTU COXPAaHWIACD.
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Bce 12 HOMHHATIOB COOCTBEHHBIX YaCTOT MEPUINAHOB JCHCTBYIOT B OpraHU3Me
OJTHOBPEMEHHO, HO Kax/1as nmpeolianaeT B cBoe Bpems. HecMoTps Ha 1eATeNbHOCTb,
KOTOPYIO OpTraHU3M BEJIET B MPOIIECCE KU3HU — CYyTOUHBIN PUTM Yepe3 perysipHbIe
MU3MEHEHUs Y(PUPHOTO JABICHUS JOCTATOYHO KECTKO 33J]a€T PUTM aHAOOINYECKUX U
KaTa0OJMYECKHUX MPOIECCOB KAKION KIETKU. ECIIM pUTMBI KJIETOK OpraHu3Ma 1o
KaKOW-TO MIPUYMHE BBIXOST U3 CHHXPOHU3AIMH C BHEITHEH CPeIoil — CUe3aroT
yCJIOBUS AJIs uepenoBanus a3 aHabonm3Ma-KaTaboar3Ma, KIeTKa BhIIa1aeT U3
MOPsIKa COBMECTHOTO METa00INYECKOT0 PYHKIIMOHUPOBaHUs U oTMupaet. C aTon
TOUYKH 3PEHUS CTAPEHUE — ITO BCETO JIMIIB PE3YIbTAT YBEIHUCHUS KOJINUECTBA
OTMHPAIOIINX KJIETOK BCJIEACTBUE PACCOTIIACOBAHUSL C PUTMaMU C 3(UPHOI CpelIbl.
VIMEHHO 3TH PUTMBI SBISIOTCS OSCTIIATHBIM U OECKOHEYHBIM MTOCTABITUKOM
NOTEHIIMAIOB Ui (POPMUPOBAHUS MIPOIIECCOB META00IM3Ma B OECKOHEYHOM LIUKJIE
yepenoBaHui ¢as.

6. CBs3p BHOpanuii Mepuananos ¢ 3HeprusimMu Ln

JlaBaiiTe nmepeiiieM K M3y4eHHIO CXEMbl PACTIONOKEHUS AKYITYHKTYPHBIX TOUYEK
[lepB03s1€MEHTOB (B pa3HbIX HCTOYHHKAX OHU Ha3bIBAIOTCS KAK TPAHCIIOPTHHIE, VY-
[y, anTuuHble, OapbepPHBIE TOUKH).

Mps1 o6HapyxuM, uto Ha MHb Mepuananax Touku Berep (ctuxus epeBo),
HAXOJSITCS HA CaMOM OOJIBIIIOM YAAJIEHUU OT IIEHTpa OpraHu3mMa, rie
MPEANOI0KUTEILHO HAXOAUTCS LIEHTp BUOparuii. Touku Jpyrux nepBo3JieMEHTOB
pacroJiaratoTcsi B HalpaBJIeHUU K LEHTPY BUOpaluii opraHu3Ma B MOPSIKE
nopoxaenus nukia Y-Cun (Berep 2 Xap Bnaxunocts 2 Cyxocts = Xomnon). Ha
SIH MepuauaHax pacnoJIOKEHHUE TOYEK UIIET TAKKE B MOPSAAKE MOPOKIACHUS B
HaIpaBJICHUH K HEHTPY BUOpaIuii, HO CO CIBUIOM 1O (a3e U caMoi JajibHel TOUKOU
spisietcst Touka [u Cyxoctu (Ctuxust Mertaimn).

OdeBUAHO, YTO JUIMHA BOJIH BUOpauuii Iub u SIH Touek 0JMHAKOBO y/aJE€HHBIX OT
LEHTpa BUOpaLMii, HE MOKET OTJIMYAThCA cylecTBeHHO. [loaToMy Uit anpHenero
aHanu3a ObLJIO MPUHATO pelIeHUe I TOYeK SIH MepUIMaHOB, JIEKAIIUX Ha
OJIMHAKOBOM PAacCTOSIHUM OT LIEHTPa OPTaHU3Ma CONOCTaBUTh aHAJIOTUYHbIE LIBETA
(mapameTpsl BUOpaluii) TOYEK ONSATh KeE, MPUHSB 32 OCHOBY CTPYKTYPY TOUEK
NHBbCKUX MEPUINAHOB.
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Puc. 20. Conocrapiyienne Budpauuii mexny Uup u SIn mepuguanamu. [Ipocum yuecrs, 4To
TOouKU MepuauanoB Cepana u [lepukapaa qanbl B TpagulinOHHOM HauMeHoBaHuM. Ha camom
AeJie HAMMEHOBAHHMS MEPUIMAHOB IepenyTaHbl, 0 Y4eM rOBOPHJIOCH BBIIIIE.
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B cBeTe BBINIEU3I0KEHHBIX TPEATION0KEHUN MOMIPOOYEeM YCTAaHOBUTH CBSI3b MEXTY
60 Toukamu msTH 1eMeHTOB (Touku Y-1lly) u wacrotamu mepunuano u CTuxuii Ha
Puc. 19.

JI71st 3TOM 1eNIM MBI UCTIOJIB3YEM 3aKOHBI B3aUMHOT0 ACHCTBUS Y -CHH MEXIY
MepHUAraHaMi BHYTPU K0 cucTeMbl MepuanaHoB (ycioBHO YetHol u HeuetHol
Ha Puc. 19).

Ecau MBI BcTaHeM He MeCTO Kakoro-inoo Mmepuanana («51») u akTuBupyem ero
paboTy (YyCHJIMM COOTBETCTBYIOLIME COOCTBEHHBIE YACTOTHI), TO:

- cllenyIomui Mmepuanad B ukie oyaet («ChIHy) 1Mo MpaBUITy TOPOKIECHUS U €T0
COOCTBEHHBIE YAaCTOTHI TOXKE YCHIISITCS;

- BTOpo# Mepuauan cuurtaercs («Apyr»), kotoporo mepunuat («51») moaapiser;

- TPETHUl, MPOTUBOMOJIOKHBIA MEPUANAH B CYyTOYHOU HUPKYISIuU («OKenay)
ABIIAETCS MaHU(ecTauen AyJIbHOr0 €IMHCTBA — UMEIOT MHOT'O OOIIMX PE30HAHCHBIX
4acTOT, HO YCWJIEHHE OJTHOTO MEPUANAHA BBI3BIBAET OCIA0IEHUE IPYTOro MO
aKyIIyHKTYpPHOMY IIPaBUJy TPAAUIIMOHHON KUTAWCKON MEIULIMHBI «ITOJIICHb-
IIOJIHOYbY;

- YETBEPTHIA MEpUIUAH B CyTOUHOM mupKysanun («Jlem») («S») He MOXKET MOJaBUTh,
HO HaobopoT, («ea») nerko noxasiset («S) (3aHUMaeTCs BOCIUTaHUE);

- mAThIH MepuanaH («MaTby) mopoxaacT («S») TOYHO 1Mo TOMY e TMPUHIIAITY KaK
(«A) mopoxmaet («CoiH») , B TO ke BpeMs («CbIH») HAXOIUTCS IO/ TaBICHUEM
(«Martby) - Puc. 21 Huxe:
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fl
. B 6ecKOHeUYHOM Yepe0BaHMK
MepBoanemeHTOB Bceraa
Matb CbiH COXpaHAeTcA NOPAAOK MX
B3aMMHOrO NOPOXKAEHUA
Hen fpyr
Py KpacHbiit
WeHa 3eneHbli
lfony6oii
OTHOWeHNA NopoxXaeHun CuHui
®uonetoBbliit
——  OTHOLLEHWs NOAaBAEHNS
KpacHbii

6onblue - Apyrod meHblie cseoee

Puc. 21. Cxema Y-Cun
B3anmopeiicTBre COOCTBEHHBIX YACTOT MepuanaHoB [IaTu DjieMeHTOB

B Teopuu TpaauiMOHHON KUTAWCKOW MEAULIMHE UMEIOTCS METOIbI, KOTOPbIE

WCIIOJIB3YIOTCS ISl YIIPABJICHUs IBEHAALATHIO IVIaBHBIMU aKyIIyHKTYPHBIMU

MEpHUIUAaHAMU B COOTBETCTBUU C BBILIEU3IIOKEHHON CXEMOW, YUUTHIBAIOLIEH

B3aMMOJICUCTBUS 3JIEMEHTOB B 1IMKIIe ¥Y-CuH (1M0A00HBIN METO/] B KOpECcKoit
MeauIHe Ha3biBaeTcs «AKynyHkTypa Ca-AxM no [ty anemenTam»).

Huxe na Puc. 22. Mbl npuBoANM TabIuUILy, B KOTOpOU Kaxkaas Touka [1stu
AJIEMEHTOB OTMEUYEHA CEKTOPOM OIPEAECICHHOI0 1IBETA, COOTBETCTBYIOIIUN
COOCTBEHHBIM 4acCTOTaM.

HNmMmeroTcs Takxke CIICIIUAJIbHBIC YKA3aTCIIN (CTpeJ'IKI/I BBCPX U BHI/IB), YKa3bIBAOIIUC HA
3(1)(1)CKT, KOTOpBIﬁ OKa3bIBACTCA Ha MCPUAUAH IIPHU TOHU3AIIUN COOTBCTCTBYIOH_Ieﬁ
TOYKH (KpaCHBIe CTPCIIKN CHOCO6CTBYIOT YCUIICHUTIO BI/I6paI_IPIfl MCEpuanaHa, CHHUC —
COOTBCTCTBCHHO - HOJIEIBJISIIOT):
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Mepwmam,l U MEPUOABLI UX

AKTHBHOCTH

Jlerxue
PC
LU, 03-05 4.9 mm
. LI-1
ToJCTRIN KUIIIEYHUK LI
LI, 05-07 6

[Mepukapn (Touku mepuauana Cepia
B O(UITHAITBHON HHTEPIIPETAIINH )
PC, 11-13

Tpu oborpeBarens (opuIuaTbHBIC

TOYKH TOHKOTO KUIIICUHUKA)
SI, 13-15

Cepare (touku [lepukapnaa B
ouIaTbHON HHTEPIIPETAIIH)
HT, 19-21

Tonkui kumIeyHuK (0pHUIHATHEHBIC

touku Tpex OborpeBaTeeii)
TE, 21-23

TE-10
SL(1)

7.1 mm
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Kak mb1 MOxeM BuaeTh Ha Puc. 22, 1BeTHbIe 00J1aCTH MUTPUPYIOT 110 TaOIHIE. ITO
03HAYAET, YTO Mbl UMEEM JIE€JI0 C HEKOTOPBIM MPOILIECCOM B TMHAMUKE, KOTOPBIM
BbI3BIBAET U3MEHEHUE JJTMHBI BOJHBI ONPEICICHHOTO 1BETa. Takoe BO3MOKHO
TOJIBKO TIPU U3MeHeHuu dPpupHoro aasieHus. bomnee Beicokoe 3¢upHOE AaBICHUE
BBI3BIBACT YMEHBIIIEHUE T€OMETPUUECKUX Pa3MEpPOB BCEX 0OBEKTOB B IPOCTPAHCTRE,
YBEJIIMUUBAETCS CKOPOCTh MIPOXOXKICHUS YIIPYTUX BOJH CXKATUS U, COOTBETCTBEHHO,
MPOUCXOUT YKOPOUCHHE BCeX JIMH BOJIH. Hao0opoT, npu ymMeHbIIeHUH 3)UPHOTO
JIaBJICHUs] MaTepUaIbHble OOBEKTHI YBEIIMUUBAIOTCS B pa3Mepax, CKOPOCTh JIBHXKCHUS
BOJIH 2¢upa NajaeT, U JJIUHbBI BOJH KaXX0TO 1[BETA YJTUHSIIOTCS.

7. Ananu3 nuHamMuku [un

JlaBaiiTe TOCMOTPUM Ha NPOUIb CYTOYHOTO U3MEHEHHUSI ITTUH BOJIH MEPUIUAHOB.
BHUMaTENbHO MOCMOTPUM ISl IPUMEPA HA U3MEHEHHUS JIMH BOJIH KEJITOrO 1BETA.
B tabnuie Ha Puc. 22 nopsaok yBenuyeHus JJIMHBI BOJTHBI K&KIOTO I[BETA OYIyT
HaO0JII0aThCsl CIpaBa HAJIEBO — TOUYKHU B JIEBOM YacTU TaOIUIIBI HAXOAATCSA
JUCTaJbHEE OTHOCUTEIBHO EHTPA OPraHU3Ma KaK TOYKH COOTBETCTBYIOINE
HanOOJIBIINM JJIMHAM BOJH. YeM Oumile Touka K HEHTPY OpraHu3Ma, TeM Kopoue
JUTMHA BOJIHBI €€ COOCTBEHHBIX KosieOanuii. IIoCKOIbKY Mbl UMEEM JIBE TPYMBbI
MEpHUANAHOB, MOPOKACHHBIMU JIBYMs pa3HbIMU MoTOKamu 3¢upa (Puc. 19),
MOCMOTPUM Ha TpavKu U3MEHEHHs BOJIHBI JKEJITOTO [[BETA OT/IENbHO A1 YeTHO! u
HeueTHol cucTeMbl aKyIyHKTYPHBIX MEPUIHAHOB!

10

CyMmMma aKTUBHOCTM Y€THO M HEUEeTHOW cucTeMbl MepuanaHoB (CTuxuun)

, S 7 S 7 7

6 \/\/ \/\_/ a+bist0aa5aistob_

rd YeTHaa cuctema MepuauaHoB
HeueTHas cuctema MepuanaHoB

Axkapemud Ilysibca
690002, r. BraguBocTtok, yia. Komcomosbckas 25 b - 24
www.pulse-academy.org; e-mail: pulseacademy@yahoo.com; Tes. +7-911-956-2653
3amuIeHo aBTOPCKUM MPaBOM, IeperneyaTKa ¢ pa3pelieHus: aBTopa.




-30 -
Kax moxxno Bunets Ha Puc. 23, rpaduk yetHo# cuctemsl mepuauanoB (Tpu

oborpesares, [leuenb, ToncTeiil kumeunuk, [lankpeac, Tonkuit kumeunuk, [Toukn)
BBITVISIIUT KaK MyJIbcoBasi BoiHA cpurmorpaMmsl (Puc. 24):

Pulse Waveform

200

150 7 !

50—+

Amplitude

399

Sample#

Puc. 24

CYMMa JJIMH BOJIH YeTHOM M HEYETHOM CUCTEMBI MCpUANAHOB (SCHCHaH JJUHUA Ha
Puc. 23) II0Ka3bIBacT 06H_[I/Iﬁ XapaKTCp UBMCHCHUA IJIMHBI BOJIHBI JKCJITOTI'O IIBCTA (a
COOTBCTCTBCHHO U TUHAMHKY U3MCHCHUA IIJIOTHOCTH 3(1)I/Ipa B TCUCHHC CYTOK).
VBenuueHue JJIMH BOJIH IIPOUCXOOIUT B IICPUO aKTUBHOCTHU CTUXUM )IepeBa n OFHSI,
A0CTUrasa MakCumMyma B IICpUOd AKTUBHOCTH 3eMiIn.

Takxum 06pa3om, mpoliecc yAJIMHEHUs BOJIH B npoTekaeT ¢ 19 10 07 yacos ¢
MaKCHMaJbHbIM TposiBiieHHEM ¢ 21 1o 05 yacoB. KpacHo-CuHsIs TuHuS,
nepecekaroias CcyMMapHblid rpad)uK OTpakaeT JIMHUIO OajaHca MEeXTy
KaTabOJUYECKUMU U aHaOOJIMYECKUMH TIpolieccaMu B opraHusme (00JacThb
aHa0oJIM3Ma — OT/IbIXa BBIIIE KPACHOT'O OTPE3Ka COCTABIISIET MPUMEPHO § 4acoB).

Karabonuueckas ¢a3za, koTopas XxapakrepusyeTcs npeoOiasianueM 00s1ee KOPOTKUX
BOJIH (@ cIIe10BaTENIbHO — 00JIe€ BBICOKUM JaBIeHHEM 3(Upa) AJIUTCS B IPOMEXKYTOK
npumepHo ¢ 09 go 01 yaca — 310 nepuroj OIArONPUSATHBIN CIBUTY B
KaTabOJIMYECKYI0 CTOPOHY U BBIMOJHEHUIO (PU3NUYECKON PaOOTHI.

HNuTepecHo 3aMEeTUTh, TO IPOMOPLIMKU MEXKY KaTaOOJNYECKON 1 aHAOO0IMYECKO
(dazamu B TeUEHHE CYTOK COOTBETCTBYIOT MPONOPIUSAM 30JI0TOTO CEUEHUs. A
pycckuit uccienoareiab A0kTop B. [[BeTkoB 0OHapy»kui Takoi sxe 3ppekT B
nynbcanusx cepana («Cepaue, 3onoroe ceuenue u Cummetpusi», [lymunckuit
uccnenoBarensckuit Llentp, 1997 r.). Cmotpum Puc. 25 Huxe:
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| f
i: ‘ i:’w——l—enm

— tlv) el

Puc. 25, rae:
otHomenus tp(V)/ts(V) u ts(V)/t(V) paBubi 0.618 (pucyHok u3 kuuru aokropa LiBerkosa

Takoe coBmaieHre MeXIy napamMeTpaMu U3MEHEHHUS JaBleHus dpupa B TeUCHUE
CYTOK M CEpJICUHBIM PUTMOM HE SIBJISICTCS CIIy4alHBIM, a ellle pa3 MOATBEPKAAI0T
OOIIIHOCTh U B3aUMOCBSI3b BCEX (DU3NYECKUX M OMOJIOTHUECKUX MTPOIIECCOB Ha 3eMJI€.

8. JlonosiHUTEIBLHBIE MOATBEP KACHUSA JONJIEPOBCKOr0 MPUHIMNIIA
¢dopmupoBanus IlepBo3ieMmeHTOB

BepHocTh npeacTaBieHHON TOIIEPOBCKONM MOJENH (PYHKIIMOHUPOBAHUS
[lepBO3JIEMEHTOB U MEPUAMAHOB MOXKET OBITH MOATBEPKIAEHA TpeMsl (PM3MUEeCKUMH
bakramu:

IlepBolii pakT: yacToTa MEPBOro MIYMAaHOBCKOTO pe30HaHca 3eMiu cocTaBisieT 7,83
I'epiia, KoTOpast pe30HUPYET C YACTOTOM CEPEAMHBI COTHEUYHOTO BUIMMOTO CIIEKTpa U
rmonajacT B 00JIaCTh 3€J€HOTO 11BeTa. B Hallleii MoJeIM 3TO IIBET CTUXUH 3eMIIU

(o mxenynodHast xeite3a i JKerausiii my3sips): 7.83 I = C/(1*2%%),

I'ne:

C=299 792 458 m / ¢ — CKOpOCTb CBET,

2= 0,000000544 m — JI;inHa BOJIHBI CEPEIMHBI 3€JICHON 00JIACTH COJTHEUHOTO
CIIEKTpa,

2% _ MHOXWTENH OKTABHOTO dbpakrana.
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Kak u3BecTHO B TpaMLIMIOHHON KUTAWCKOW Puiocopuu CTUXUH 3eMIU OTBOJUTCS
oco0ast posb. I10 IlepBoaieMeHT, BOKPYT KOTOPOI'O BpalllalOTCs OCTAJIbHBIC YETHIPE
IlepBoanemenra B cxeme Y-CuH.

Bropoii pakr: B kypce nexuuii no puznke 3HAMEHUTOIO aMEPUKAHCKOTO YYEHOTO
Puuapna ®deiinmana, B riaBe 9 «OnekTpuyecTBo U atMmocdepay, maparpade 1
«['pamveHT AMeKTpUIEeCcKOro NoTeHInana B aTMmocdepe» NPUBOAUTCS CYTOUHBIN
rpaduk U3BMEHEHHs 3JIEKTPUYECKOro MOTeHIana B arMocdepe:

E(V/m) i
120+
110
100

oo

T 1 1 1 |
0 6 12 18 24
HOURS GMT

Puc.26. Cyrounblii rpapuk u3MeHeHHs
3JIeKTPUYECKOro noreHnuana armocdepnl 3emin ( JIongonckoe Bpemsi)

Yro numier 06 3Tom cam P. Oelinman:

«Tox (B atMmochepe — nmpuMeyaHue peakropa) MeHsieTcs: npubauzurensuo Ha £15%
U JIOCTUTaeT HauOOoJIbILIEro 3HAYCHHs B 7 4aCOB BeUyepa 10 JOHJOHCKOMY BPEMEHH.
Camoe cTpaHHOE 3/1€Ch TO, UTO, IJi€ Obl BbI HU U3MEPSUIA TOK - B ATIIAHTHYECKOM JI1
okeaHe, B Tuxowm nu unu B JIenoBUTOM - €ro 4achl MUK ObIBAIOT TOTJa, KOT'/1a Yachl B
Jlonnone nokaszpiBaroT 7 Beuepa! IloBcrony BO BCEM MHUpE TOK JOCTUTAET MaKCUMyMa
B 19.00 o toHg0HCKOMY BpeMeHH, a MuHUMyMa — B 4.00 1o TOMy K€ BpEMEHU.
WNHbIMU clI0BaMH, TOK 3aBUCUT OT a0COJIFOTHOTO 3¢MHOTO BPEMEHH, a HE OT MECTHOTO
BpPEMEHU B TOUKE HAOIIOJICHUS.

Tenepb Mbl MOKEeM OOBSICHUTH 3TOT (haKT, KOTOPHI nokaszancs P. deitnmany
YAUBUTENIBHBIM, TPU MOMOIIH pa3paOOTaHHON BbIIIE MOJIETU B3aUMOJIEUCTBUS JIBYX
BEKTOPOB JBMXEHUS 3pupa — CyMMapHbIN BEKTOp ABUKEHUS 3pupa C MepruoaoM,
PaBHBIM JIJIMTEIBHOCTH CYTOK, OPraHU3yET MaKCUMAJIbHOE JaBJICHHE B Iepuos 19
yacoB 1o ['punBuuckoMy BpemeHu. [loBbilIeHHOE AaBieHUe 3Pupa BHITECHSIET
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AIIEKTPOHBI U3 CPEIbl, PACTET CONPOTUBICHUE CPEIbI, PACTET ANEKTPUUECKUM
MOTEHITMAT MEXKY BEPTUKAIBHO PACIIOI0KEHHBIMU TOYKaMH B aTMoc(epe.

Kpome atoro, packpbeiBaeTcs TaiiHa HYJIEBOIO MEpPHUANAHA, KOTOPBIM MOJIb30Bajach
3eMHas [UBUIN3AIMS 10 ycTaHoBiIeHus [ punBuuckoro. Ha kaprax Mepkaropa 1595
roJia HyJI€eBOM MEpHUJIMaH MPOXOIUT Yepes3 3araHyto yacth Mcnanauu (B HacTOSIIUN
MOMEHT 310 17° 59’ 12" 3amangHoi 10AroTh). 3a OJWH Yac 3eMJIsl TOBOPAYUBAETCS
OTHOCHUTEJIBHO 3BE3HBIX KOOPAMHAT Ha 15 rpaaycoB, 4To (haKTHYECKH
COOTBETCTBYET MPUXOY BOJHBI 3¢upa B 18 4acoB Mo MECTHOMY aCTPOHOMUUYECKOMY
BpeMeHH VcnaHauu M 4TO COOTBETCTBYET € Halleil Mo/iesiu!

CTouT OTMETUTB, YTO CBOU KapThl MepKaToOp COCTABIISLI O CTAPhIM UCTOYHUKAM, 110
BCEU BUIUMOCTH, OCTABIIUMCS TTOCJIE TIOCJICIHEH [TUBUIN3AIMOHHOMN KaTacTpodbl B
14 Beke HallIei 3pbl.

N3BecTHO, 4TO 14 BEK 3HAMEHUTHIN aBCTPUKUCKUI UCTOPUK KYJIBTYPbl OTOH
Opunemnb (1878-1938) nazsan [locneqnum Benukum [Notpsicenunem, nocie
KOTOpPOTO U OEpeT CBOe HayaJlo HOBEMIast HCTOPHs OCTABILIErOCs B )KUBBIX
YeJI0BEYEeCTBa, HaYaBIIKCh ¢ 31oxu Peneccanca (Bo3poxaenus). OueBuaHo, y
TEXHUYECKOro TeHust Toro Bpemenu Jleonapno Jla Bunuu Obu1a TBEpaast ocHOBA IS
ero uzooperenuii. Takol MU3EpHBIN (akT Kak ycTaHOBKa HYJEBOIO MepuanaHa
HarJIAIHO TTOKAa3bIBAET, UTO MpebIAYIas HMBUIU3alMs Oblia Oosee
MOTYIIIECTBEHHOM U pa3BUTOM, ueM Haia. Ctapas Hayka 3Hana 00 Ddupe u
onupaiach Ha dPUPHBIA KOCMUYECKUNA MMPUPOIHBIN MPOIECC, YUUTHIBAs €r0 B CBOEH
KapTorpaduu U aCTpOHOMUHU.

Tperuii pakr:

Haxonurcs B Tou ke nurare u3 jekunu OeiiHMaHa — MUHUMYM 3JIEKTPAYECKOIO
MOTEHIMala MpuxoauTcs Ha 4 yaca yrpa JIOHIOHCKOTro BpEMEHH, UTO IO
ACTPOHOMHYECKOMY BPEMEHHU MPaBUIBLHOTO HYyJIeBOro Mepuauana Mcnannuu Oyner
COOTBETCTBOBATH 5 yacaM. A IIATh 4aCOB yTpa B JOILUIEPOBCKOM MOJEIN
COOTBETCTBYET CEPEAMHE CTUXUU 3eMJIs, KOTOPAs, HAXOASICh B MUHUMYME JIaBJICHUS
a¢upa, COOTBETCTBYET MAKCUMYMY BOCCTAHOBHUTEJIbHBIX MPOIIECCOB B OpraHU3Me
(M30BITOK AJIEKTPOHOB) — MaKCUMyMy MHB B TpaIMLIMOHHON KUTAaHCKON METUIIUHE.
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9. Makpo3s1eMeHThI J0KTOpa CaM0X0UKOro

Anexcanap Camoxoukuii (1890-1986), xupypr, s3kcrnepuMeHTaAIbLHBIM METO0M
OOHapy’KUJI, UTO B JICUEHUH JHOOBIX O0JIe3HEN MOKHO 3P(EKTUBHO UCIIOIB30BAThH
Bcero 4 makposneMenTa: Kanuii, Kaneuuii, Marauii, Hatpuii. HezaBucumo ot Buaa
3a00sieBaHus, €ro PacTBOPHI, MOAOOpaHHBIE HA OCHOBE PE3YyJIbTAaTOB aHAJIU3a KPOBH,
naBajau ObICTPBIN UcHesouui 3Qp(GeKT B OOJBIIMHCTBE CIyYaes.

DTO0 HABEJIO HA MBICJIb, YTO KaXKJIbII U3 MaKpOAJIEMEHTOB COOTBETCTBYET
ornpenencHHoMY [lepBoaneMeHTy kutaiickoi ¢puiaocopum.

JIBa nepBoanemMenTa Mbl 0TOpocui (OroHb-MUHUCTP U 3eMITI0), TaK Kak B
JOIIEPOBCKOM Mozenu 3TH [1epBO3IEMEHTBI COOTBETCTBYIOT HEJOCTATKY MJIU
U30BITKY 2JIEKTPOHOB. banaHc 31€KTpOHOB, KOTOPBIM TECHO CBSI3aH C KUCIOTHO-
HIEJIOYHBIM PAaBHOBECHEM.

I[JISI OCTaBIINXCA HepBOBHeMeHTOB ObLIN HUCCJIICAOBAHBI CIICKTPHI IMOTJIOMICHUA-
HUCITYCKaHUA SHCPTUN CCPUN BaJIMepa IJIMH BOJIH BUAHUMOTI'O CIICKTpa U YCTAHOBJICHBI
CICOAYIOIMNEC COOTBCTCTBHUA:

- Orons — MunucTp - AeUUUT IEKTPOHOB, U3OBITOK JEHCTBUS MOTOKUTETBHBIX
3apsI0B — 3TO COCTOSIHUE NOBBIIIEHHON KUCIOTHOCTH;

- 3emJis1 — U30BITOK 3JIEKTPOHOB, COCTOSIHUE TOHMKEHHON KUCIOTHOCTH;

- JlepeBo - Kanpumii;

— Kanwuii;
- Merann — Marguim
- Boga — Harpuit.

Huoxe mpuBOIUTCS X0 pacCyKACHUM:

Bonopon:

40004 45004 50004 55004 60004 65004 F000A

Puc. 27. CnekTp aToma Bojgopoaa
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Kanunii:

45004 50004 55004 G000A 65004

Puc. 28. Cnexktp aToma Kanus

Harpwuii:

Puc. 29. Cnextp aTtoma Hatpus

Marsuni:

Puc. 30. Cnextp atoma Maruusi

Kanennmii:

40004 45004 50004 55004 G000A 65004 T000A

Puc. 31. Cnexktp aToma Kaabuus
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Ecmu IMPpUBCCTH CTJIa)KeHHBIN Fpa(i)I/IK BHGPFCTHHGCKOﬁ MOIITHOCTHU JIMHUMN
MNPCACTABICHHBIX XUMHUYCCKUX 3JICMCHTOB, MOKHO YBUJICTH CIICAYIOIIYIO KAPTHUHY:

H+

Ca++

Na+

" — i /

400 Hm 544 um 700 HM

Puc. 32. Craaxennbie cnekTpbl Bonopoaa, Kanus, Harpus, Maruus, Kaabuus.

I'paduk Bomgopona neiicTBUTENBHO MOKA3bIBACT CMaj MOIITHOCTH B 00JIaCTH
3€JICHOTO I[BETa U MOBHIIIACTCS K KpasM, T'JIe HaXOAUTCS 00J1acTh (PUOJIETOBOTO
1BeTa (007aCTh NOBBIILIEHHON KUCIOTHOCTH),

I'padux Kanus umeer craj MOIIHOCTH MO MEpe YKOPOUEHHUS JJIMHBI BOITHHBI.
Ero MuHMMYM HaxoJauTCsl B 00JIaCTH CUHETO 1IBETa, CepeMHA MOIIIHOCTH
CIEKTpa MPUXOIUTCS HA 00JIACTD KEITOTO 1IBETA, KOTOPBINA ObLT paHee
omnpejeneH B cBsizu ¢ mepuauanom Cepana (ctuxust OrHs). MUHUMYyM
MOIIIHOCTH (CUHHH 1IBET) COOTBETCTBYET cTUXUU Boabl. OueBuIHO
CIEKTpalibHOE NMPOTUBOCTOsSIHUE OTHS ¥ BOJbI Kak B LIUKIJIE CYyTOYHOMN
HUPKYJISLNH,

I'padpux Hatpus B ornuune ot Kanus, Ha060poT, uMeeT HaubobIIne
3HA4YE€HUS B KOPOTKOBOJIHOBOW YaCTH CIIEKTPA U CEPENHA CIIEKTPa MOITHOCTH
MoNajaeT Ha CUHUMN LBET, UMEET MUHUMYM B 00JIaCTH KeJToro 1seta. Panee
CUHUH 1IBET ObLI OIpe/ieNieH B Koppesauu ¢ Mmepuauanom [louek, a ero
MHHHMMYM B KEITOM CIEKTPE COOTBETCTBYET MPOTUBOCTOSHUIO OTHIO B LIUKJIE
HUPKYJISALHAN.
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- I'padux Maruus uMeeT MaKCUMaJIbHBIM Y3KUI BCIUIECK B 00JIaCTH mepexoaa
OT 3€JICHOTO K roJiydOMY IIBETY, MPU ATOM BCE OCTaJbHBIE 00JIACTH CIIEKTPA
UMEIOT MU3EpHbIE 3HaueHus. Ha Hamn B3risi ¢ y4eToM yCTaHOBKHU CBS3U
MpeabIAYIIUX TPEX SJIEMEHTOB (BOIOPO/a, Kallusl U HATPHsI) U TEOPETUUECKUM
COOTBETCTBHEM 3eJeHoro 1BeTa ¢ ruapokcusiom (OH-), a Takxe dakrom, 4To
MPAKTUYECKU BCE YETHIPE PacCMaTPUBAEMBIX JIEMEHTA CTPEMSATCS BHITECHUTD
MOH BOJIOPOIa U3 BOJABI JAHHBIN CIIEKTp Harbosee BEpOSATHO COOTBETCTBYET
ctuxuu Metamia — mepuanad Jlerkux. JonoqHUTETbHO SHEPTE€TUUHOCTh
CIEKTpa MOKHO MOJATBEPAUTH HA4aJIOM aKTUBHOM (ha3bl YBEIHMUCHHUS
3(hUpPHOTO JTaBJICHMUS.

- I'paduk Kanbpiius umeeT poBHBIM XapaKkTep Ha MPOTSHKEHUH BCETO CIIEKTPa C
YMEPEHHBIM YPOBHEM 3HEPreTUKU. OcTaBIIascsa BO3MOXKHAS KOPPEISIU —
cBsa3b Kanbius co ctuxueit JlepeBa (Mmepunuan I[leuenn). 3a Takyro CBS3b
TOBOPAT Kak MUHUMYM 3 (hakTa: a- B3aUMOIIOABIISAOIIas CBsI3b Maruus u
Kanbius n3BectHa B meaunune; b — B Tpagunmonnoi Kuralickoit Menuimae
ctuxus lepero (Ilu Betpa) oTBeuaet 3a aBM»keHue, B TO BpeMsi, kKak Kanbimii
B JKMBOM OpPraHM3Me€ HalpsIMYIO YYaCTBYET B COKPATUTENIbHBIX MPOIECCax
(Marnuit — Ha000pOT, CIIOCOOCTBYET pacciaabiIeHUIO); ¢ — ¢ (PU3NUECKOU TOUKH
3peHus cueKTpbl MOIMHOCTU Kanpius 1 Maraust UMEIOT ONpeieICHHOTO BU/Ia
CUMMETPHIO — B TO BpeMsi Kak criekTp Kanbius pa3zmasan 1o BceMy OKHY JJIMH
BOJIH — MOIIHBINA CHIEKTp Maruus cocpeoTO4YeH Ha BeCbMa y3KoM ydacTtke. C
TOYKHU 3pPEHUS TUHAMUKYU JaBiieHus dupa criekTp Kanblius cooTBEeTCTBYET
HU3KOYaCTOTHBIM KOJIEOaHUAM, KOTOPHIE B OTCYTCTBUE OBICTPOU3MEHSIOIIINXCS
MIPOIIECCOB OKA3bIBAIOT MOCTOSHHOE BO3/IEHCTBUE B BHJI€ (hOHA.

10. Cnircok MCnmoJIb30BAHHOM JTUTEPATYPbI

Ero net. YuraTenb BOCIpUHUMAET MPEAOCTABICHHYIO HH()OPMAIUIO B MEPY
coOcTBeHHOro Oaraxka 3HaHuil u ['yran Beemoryuuii emy B TOMOUI.
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