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I'masa 7. 3HaHMA M1 WJIIO3UMHU

B 2Ku3Hu kaixc0o020 ueaogexka ecmuv 0dge
wanosuu. Ilepeas — om yma, emopas — om
yyecmaa.

CHavasia YesroBek MO3HAET BHENTHUN MUP, U 3TO Ha3bIBAETCA HAYKOU.
3aTeM OH IIbITaeTCs MOHATH CAMOTO cebsi, M 3TO Ha3bIBaeTCs MCUXOJIOTHEN.
3aTeM OH OOHapYy:KUBAET, UTO BHEIIHUN MUP MTO3HAH UM KaK-TO He TaK, U
3TO HA3BbIBAETCA 5K3UCTEHIIUAJIIBHBIM KPU3UCOM WJIU €Ile KaK YroJHO, HO
KrroueBoe 4i14g Hero — kak-to HE TAK um IIO3SHAH MUP.

Beiiiyisi u3 kpusuca, YesioBek OOHApY>KUBAeT, YTO BHYTPU HETO
MMOABUJIOCH UYTO-TO U HauumHaeT 3T0 «UTO-TO» wucciegoBaTh, U 35TO
Ha3bIBaeTCs camMollo3HaHUeM. M3yuuB BHyTpeHHee (3TO 4TO-TO), UesoBek
OBHAPYKVNBAET, 4T0 BHEIIHUN MUP MOJTHOCTbIO ITEPEIIET BOBHYTPb, U
ato HazbiBaeTcsa [IPOCBET/IEHMEM B cBoéM cOOCTBEHHOM IIOHUMAaHUH.
Uepe3 BCE 3TO A IIPOIIEN 3a IOcjaelHWE 10 JeT. M3 ombiTa M CBOUX
HAOJ/II0JIEHUN CKaxKy, YTO OOJIBIIMHCTBO HINeT 3HaHUA, a cobupaer
wto3nun. Ho 3uanus 3anoxkensl B Bac, u BaMu HE BOCTPEBOBAHDBI.
Bbl — BcemMoOryIu Kak 00TH, HO cero/iHs OOJIBIITMHCTBO U3 Bac, HAXOASACh B
IUIEHY WITIO3UM, — 6E€3CUIbHBI.

Bor cmorpure - ..rocuoguH Yapsab3 [lapBUH YYUT HAcC, YTO
CYILIECTBYeT HE OUYeHb JJIMHHAs II0CJIE0BATEIbHOCTh KUBBIX CYIIECTB,
riepBbii wieH koToporo ECTD ob6e3bsina Yapsiu, KaxK/IbIi €€ IMOoCIeay 0NN
WiIeH SIBJISIeTCSA ChIHOM IPEABIAYINETro U, HaKOHEIl, MOCTEIHUN €€ YeH —
CAM 1npodeccop JlapBun. CoOBOKYMHOCTb BCEX UYJIEHOB 3TOU
rocJieoBaTeJIbHOCTU, oueBuIHO, obpazyer MHOZKECTBO. B HéM ecThb
IIOAKJIACC  4YJIEHOB  JAaHHOM  IOCJIEAOBATEJIbHOCTH,  SBJISIOIIUXCS
o0e3psTHAMH. JTO €CTb COOCTBEHHBIM KJlacc, T.e. COOCTBEHHOE
IOJIyMHO3KecTBO. [Ipesk/ie Bcero, OH He IIyCT, TaK Kak o0e3bssHa Yapsu emy
npuHazie:xkutr. Ho eciu 6bI 3TO OBLJIO MHOKECTBO, T.e. €CJIU Obl 3TOT
ITOAKJIACC OBLJI M3 TAaHHOM MOCJIEIOBATEILHOCTH YETKO BBIZIEJIEH, TO MOKHO
ObL710 OBI B HEM yKa3aTh IMOCJIEAHUN 31eMeHT. ['ocriogud JlapBuH UM OBITH
He MoxkeT, Tak Kak oH — HE OBE3bAHA. 35aunT, 3T0 I0JI3KEeH OBITH KTO-
TO U3 ero npeAkoB. Ho 3To 6b11a 661 Takast 00e3bsAHA, ChIH KOTOPOU — YIKe He
o0e3bsgHa. OJHAKO BceM H3BecTHO, uTOo JeTu o0e3bpsaH ABJIAIOTCA
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obe3psiHAMHU. XOUy B3aMeTHUTh, UYTO 3TUM MIPUMEPOM s He XOTeJl HH
OIPOBEPTrHYTHh ydyeHHWe /lapBuHA, HU AOKa3aTh ero, a takxke HE XOTEJI
IIPUBECTH MPUMEP IPWJIOKEHUs MaTeMaTUKu K Owuosoruu. IlogoOHbIE
WHTepHpeTanuu, Mexxay teMm, g ciabiimnan BIIOC/IECTBUU or itoniel, ot
KOTOPBIX f MeHbIlle Bcero 3Toro oxuzaia.. IHOITOMY npomokeHue
Oyzet npo kaemky — ocHo8y u Yeaoasexka, u 06e3vaHbl.

7.1 Brirouni — BBIRJJIIOYNJI, JIOMAaTh — HE CTPOUTDb

Mo3ry ceiiuac, Ha CerofHsAIIHEM YpPOBHE pPa3BUTHS, He XBaTaeT
OBPA3HOT'O IIPEJACTABJIEHUA Toui umHOpMAINU, KOTOPYIO OH
JAYKE cymen pacmudpoBars. Ho y Hero HeT 3TOro o00pa3HOro
Ipe/icTaBJeHusA, U wuHopManuss UM ke, Mo03roMm, BOCHPUHUMAETCA
NCKAKEHHO u HEITO/THO. Eciu y Bac HOSBHUTCA JIMITHEE BpeMs,
IIOCMOTpUTE CepUi0 Hay4yHbIXx (QuiabmMoB. Hampumep, npo aTtomMHYIO
SHepreTuky, npo meaunuHy u 1.4. Besge OJITHU u TE 2KE o6pasHbie
npejacraBieHus. Ecium 3TO HEUTPOH — 3TO OWIbAPJAHBIA MIapuk. U
AHTUHEUTPOH — TOXKe IIapuK.

W pasmepbl OJMHAKOBO JIEMOHCTPUPYIOT. TOJIBKO y HeWTpOHA
HeT + U —. OBM/IEJIN ero kakuM-TO «IIPUAYMaHHBIM» 3HAKOM. A Kak
IIpe/CTaBUTh cebe B peasibHOCTU STOT HeUTpoH? UYUTO Takoe U Kak
KOHCTPYKTUBHO, KAKUM «3JIEMEHTUKOM »

IIpe/iCTaBJIeHa MaTepUus — Mbl HE BUJIVM.
Marepusa  osaektpuyHa?  [lokaxwure. \u

A

IIBeTHBIE KapaHJanu €CTh, a ?
HapucoBatb He Moryr! HE XBATAET 3
cocroaaua Mosra COOPMUNPOBATD
B cebe OBPA3HO mpexacraBieHus
3TOTO yKe MH(POPMALMOHHO
pacmnu@poBaHHOTO COCTOAHUA. BceM MOHATHO, BCEM pPaCCKa3bIBAIOT, KaK
YCTPOEH 3JIEKTpOH. TaMm ecTb Marepus 3JIeKTpU4YecKasd, MaTepusd
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MarHuTHasA. 'oBopAT: «BoT Tak BOT, MPUMEPHO, BBITJIAAUT OOpPa3HO...»
Hapucyiite Torza! Tl ke nnonsn? HUYEI'O on HE ITOHAJI. OH TOJIBKO
KMBaeT — €My Hey/IoOOHO cKa3aThb, YTO OH HHUUYero He IMOHSI. IJTO
HEHOPMAJIBHO. Korga YenoBek mosuut, oH X0Tb HE JIYKABUT. A
Beb OTCYTCTBUE CIIOCOBHOCTEHM Mo3sra IpoCTPaHCTBEHHO
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npecrasiaTh nHdopmanuo 1 HECITOCOBHOCTD 30poBCKOM CHCTEMBI
co3aatb Mo3sr, ymewiui ¢opMHpPOBaTh B cebe 00pa3HbIe IIPEACTaBIIEHUS,
— Hacedue, 0M KOMOPO20 HYHCHO U30ABAAMBCA.

«YuéHble» W TNPUMKHYBIIME K HHUM «3HaToku JleBamoBa»
HA3BAJIU 1O, B 4éM HHUYero He moHuMaior, MbICJIE®@OPMOIA.
Tak ke, Kak W IIepeHOC OOBEKTOB U3 OJHOTO MecTa B JIpyroe, —
TEJIEIIOPTAIIMENM. Bamusa umenu IllyxoBa (cHawanma, a ceifuac
OcrankuHCKas OalllHs) «TeJelopTaIlHio» JejlaeT IO BCeW CTpaHe — U
H.A. MeaBeaesn, HAIIpUMep, «TEJIEMIOPTUPYETCA» B KAXKAYIO KBApTUDPY. Y
Kaxxk70ro ectb Bo3MoKHOCTh ¢ HUM HAITIPAMYIO «IIOOBIIIATBCA» —
Hy-Ka, JIMuTpuii AHaTOIbeBUY, 1aii-Ka 5 Tebe... CKaxKy BCE, UYTO AyMaro... Bot
U BcA Tesenopranua. CjrioBa rpOMKHE U ITIOHMMaHUe npaBuiibHoe: « BKJI-
BBIKJI» — He xouellb TeJEeNOPTUPOBAThCA — Ja U JafiHO. MOXXHO B3ATh
IaccaTy>KM, Jla U BBIKJIIOUWJ Hascerza. Bor mostomy mbel 1 HAYAJIN
PACCKA3DBIBATD u pgaBaTb BO3MOKHOCTH JojsM, Ilosb3oBaTesnsiMm
Kommiekca «Cser/I» (B smoooMm ero BomomieHunu) ITPOBOBATD u
ITPOBEPATD Bo3MOKHOCTH cBOero Mo3sra, KOTOPBIU y3Ke IIOJIPYKUJICA C
IIporpammamu. 3To OBLJIO  pelIeHO  pealnu30BbIBaTh  Yepes
B3aumozelicteue co «Cper/I-®diopoii». IlepBeie maru, HO OHHU
HEOBXO/IMMBbI. Heobxomumbl B TIIpefjBepuu Hadasia baHHO20
npouecca. A B bano npuzaacam, ecjiv Hayal.

Kaxk >xe Bcé 310 ¢ jroapMu (M He TOJIBKO) «eJIaJIoCh» — JIOMaJIOCh U
KOBepKasoch? VlcpaBJifATh e HY»KHO Ternepb. [1j1s Toro, 4To0bl JII0IU cCaMU
HAYaJIUd UCIPABJIATH BCE TO, UTO C HUMHU CJleJIaId, BepHee, IOMOTaTh TEM
IporeccaM KOTOpbIEe yKe 3amyllleHbl B Bo3poxkaeHue, oHu JIOJIZKHDBI
HAYATD noHMMAaTh KTO, KaK U YTO C HUMU CAeJaJI. ITO U €CTh npsAMas
00s13aHHOCTh TeX, KTO BJIaJleeT MOJI0OOHOU uHopMaIuend, paccKa3blBaTh
(naBatp uHpoOpManup©) 06 3TOM W IIOMOTaTh JIIOAAM B IOHHMAHHU.
IIporpammsbl «CBeTJI» - 3T0 0c0Hast TOMOIIb TEM, KTO »KeJIaeT ITOHSATD.

Ko Bcemy, uTo OBLIO TAapMOHUYHO YJIOKEHO Ha 3emJe, Mocje eé
3axBaTa 30pbI, B cwiy cBoero nonumanus, JIOBABUJIN eme CBOU
KOHCTPYKIINMU 35iemeHTOB. BOT, K mpuMepy: HA 3eMJie eCTb raMMa-
IIOTOK — 3TO (POTOHBI MATHUTHOU 5Hepruu, ajbda u 6era — (POTOHHI
3JIEKTPUUECKOU 3HepTruu. Bee 661710 HOpMaTbHO! A UHTEPBEHTCKUE CUCTEMBI
JUIsL TOTO, 4TOOBI BCE IEPEyCTPOUTH IOf cebsi, B TOM 4YHCJIE U YCIOBUSA
OOUTAaHHA M YCIOBHA OKpYXKamomel cpeabl, mo6aBmwm Ha CBOEU
BA30BOM OCHOBE co cBouMH 6a30BBIMU OKTaBaMH, €€ U BHEIIHEee
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BO3/ielicTBHE. Vcmosb3yss peryupymoolllee BO3JAEUCTBUE COJHIA U
CIIyTHUKOB IJIAaHET, OHU MEPEYCTPOWIN KU3Hb — YCJIOBHS KHU3HU, — HA
3emuie 1oj cebs.

YTo 11 3TOTO OHU CAeJIaIn?

C ConHna — cranu oTOpaBiaATh (POTOHBI: anbda-dhoToHbI, OeTa-
¢doronpt m ramma-potoHsl. Ha 3emsie Takux ramma-dporoHoB HE
CYIIIECTBOBAJIO o untepBeHninu. KoHceTpyknusa (HOTOHOB, KOTOpas
reHepUpyeTcAd Ha COJIHIIE — JIOCTaTOYHO CJIOKHA. UeM OHa OTJIMYaercs, U
nouemy Ha 3ewinro M3BHE Hauvanu ramma-QOTOHBI «IIOCTABJIATH»?
[Ipocto motomy, uto ramma-¢goroHsl HykHbl BCEM nx OBBEKTAM,
KOMILJIeKcaM, cepBepaM U T.JA. JJisl TOro, YTOObI B HUX (POPMUPOBAINCH
MAarHUTHbIE UMILYJIbChl B PA3HBIX yacTtoTax. Torza ux oObeKTh paboTaIu.
Tak 3TO UTO — MOJANUTKA SHEPTUAMHU KaKUX-TO OOBEKTOB, KOMILJIEKCOB,
cepBepoB? Het! 310 — a1 dpopmupoBanus uMmyabcoB. [Ipuien ramma-
¢oron nmo nporpamme Ha Kommiaerxce KaBkas. Emy Hy:xHa mporpamma,
YTOOBI JIIOAbMU YIIPaBysATh. Ho OH TOJILKO TeMy MOBEJIEHUSA JIIOJeN TUKTYeET
— Ha YTO HY>KHO oOpalarh BHUMaHUe, YTOObl UCIOJHUTENN Oerajiu u Bcé
HCHOJIHAJIN BOBpeM4... BOT Takas nepesiauya raMma-(QpOTOHOB C COJIHIIA IILJIA.
B 53 okTraBe. Ho MBI ke paHee oTMedasId, 4TO B 49-i OKTaBe... /la, u B 49-
11 Toke. /IBe OKTaBbl 3eMJIs OT/AaBajia, BepHee, y He€ «oToupanu». Ho B 53
oktaBe — BOJIEE 8 MJyIH. HampaBJIeHUH 49- OKTaBbl. Takoe
OTPOMHOE KOJINYECTBO TraMMa-(QOTOHOB U IIJI0, OTJIUYASACh APYT OT APYTa,
TaK KakK KaxkJad 4YE€TKOo obisagana cBoedl QyHknuenn. OpHu A
HCIIOJIHUTEJILCKUX JAEUCTBUU, JIDYyTUE JUIA JIPYTUX AeUCTBUU... Kaxkabri
o6bexkT ITOJIYUAJI CBOUM IIOTOKWM, u BHyTpU 3TUX OOBEKTOB
dopMupoBasich CBOU HUMITYJIbChI MAarHUTHOW 3SHEPIUU U IUIIOC — JJIsA
paboTel 3TOrO 00BEKTa elleé u 3eMisl oTAaBasa. BoT Torja M Hayaaoch
YipasieHue.

Y doToHa, KOTOPBIN GOPMUPYETCS HA COTTHILE
— WHTepecHasd KOHCTPYKIUA. Y Hero BHENIHAA
obojl0uKa — HWKOCa’Ap, a B HEro BCTPOEH
7I0/19Kas3p. Beeé «1mmBOpoT-HaBBIBOPOT». M Takux
MMOJIOKEHUN — 20 uiau 24! BoT kakas cjaoxKHas
KOHCTPYKIIUA Y GOoTOHOB! 1 y Hamux — ecTh raMma-
HU3JIyYeHHue.

Tenepr mnpescraBbTe cebe MelIaHUHY,
koTopas mwia orrysa ¢ BHYTPEHHEM WMH®OPMAIIMOHHOM
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HAUYMHKOM y Bcex: u y TaMma-, H y ambda-, # y 6eTa-moTokos. OHH
JIOXOJTUJIU JIO OpeleIEHHOM TJIyOUHBI B 3eMJie — 10 4000 MeTpoB. Jlanbliie
ouu He nut. Ho Ha 3emuie Toxke popmupyrores u anbda-hoToHbI, U OeTa-
(oTOoHBI U TaMMa-U3IyUYeHUs — IIOTOK MAaTHUTHBIX YacTUll. IHTepBEHTHI He
CTaJIM BMEIIMBAThCA, OHH IIPOCTO BOCHOJIB30BaIHCch 5Toi MECTHOM
HAUMHKOM 3EMJIM, noromy urto 310 MHUPOOBPA3YIOIIINE
AHEPITN. U3 Hux nocmpoeHo 6cé. Ho TOIbKO €eCcTh y KaKJIou
[Tnanetst CBOMW OCOBEHHOCTU. Eciu Ha Hamei Ilnadere
«KUPIUUYUKU», JIOMyCTUM, IIOKa TOJbKO KyOuueckue, To Ha Mapce oHU
MPsAMOYTOJIbHBIE WU JII000M dopmbl — moxoxkue. To ke OTHOCUTCS U K
MAarHUTHOU U 3JIEKTPUYECKOU sHepruu. f mumry ceilyac o TOM, YTO B
pPeJIATUBUCTCKON! (DUBUKE «aKaEMUKU» 10 aTOMAPHOTO YPOBHA JIOIILJIU B
VCITyTAHHOM COCTOSIHUU, U JIaJIbllIe OHU HE JIBUHYJIUCH.

Pacceass YKOPEHUBIIINKCA CTOJIETUAMM TymMaH o
IPAaHUTHOU HEe3bIOJEMOCTU PaHee CYIIEeCTBOBABIIUX ONpPEJIEIeHUN U JIOTM
OTHOCHUTEJIbHO CKOPOCTU ABHKeHUs (OTOHA, CJIe/IoBas0 ObI BHUMATEIbHO
IPUCIYIIAThCA K HBIHENIHEMY pa3bsACHEHHIO Pycckoro y4déHoro,
¢dusuxa A.A. JlyunHa: BaXXHO CKOHIIEHTPUPOBATh BHHMAaHHE Ha (HaKT
IIPOSIBJIEHUS] YKA3aHHOTO 3aKoHA B cieayomeM — (GOTOH, HUMEIOIINHN
CKOPOCTh 300 000 KM/C BOCIIPUHUMAETCSA CBOUM (DU3UUECKUM ITPOIECCOM
kak cerT, korga ero CKOPOCTDb YMEHDBIITAETCH, oH y:ke IIPOABJAET
ce0sI KaK TEIJIOBOE U3JIyUEHHE, a ECIU €70 CKOPOCTD EIIE€ YMEHBIIIUTD, TO 3TO
y2Ke PaIUOU3JIyUeHeE, Y KOTOPOT'O CKOPOCTh CyIeCTBEHHO HUXKE CKOPOCTU
«CBeTa».

A kak ke miposBiseT cebs PoToH
DU CKOPOCTH  JBHJKEHHs  BBIIIE
300 000 kKM/c? KakoBHI IIOC/IEICTBUSA
TAaKOTO  «IIPUPOAOH»  JIOIMYCTUMOTO
peKrMa ero JBUKEHUsI, 1 BO3MOXKHO JIU
oHO BOoOOmEe? Yro Takoe a-, B- u y-
U3IydeHUs (M30IUPYs CBOU CY3KIEHUS OT
3a0/Iy’>kIeHU W3 BOJIHOBBIX U HMHBIX

TEOPUU U JOTM B IIPOIIJIBIX COCTOSHUAX PEJATUBUCTCKOU KJIaCCHUECKOU
¢dusuku) u mpodee? BOT B 3TOM YACTUYHO U KPOETCA MHOTO TaWHBIX
pas3pyIIUTENbHBIX ocaeacTBull, KoTopble 6pit COKPBITDI ot JIFO/IEN

1 PeJIATUBUCTCKHM — OCHOBAHHBIH Ha OPpUHOUIIE OTHOCUTEJIbBHOCTHU U YCJIOBHOCTU COACPKAHUA
IIO3HaHHUA.
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CO  CTOpPOHBI  UHTepBeHTCKOW  CucreMbl  YIpaBjieHUs  CBOUM
NCKYCCTBEHHO HABA3AHHDBIM croseTussMH yTBEpPKJIEHUEM B
chepe kaaccuueckoil usuku o «HedeaUMOCMU IAEKMPOHA» U
YBOJI€ OT UCTUHBI MO3HAHUA, UYTO ecTb Mcmunnana Mupooopa3yrowan
Ilepeomamepus!

CoBpeMeHHbIE TEXHOJIOTUUECKNE «BEPUTH» COMHUTEIBHOTO OJ1ara OT
«JIEMIEBOM» aTOMHOU SHEPTETUKHU 10 CEN TIOPHI BCE OOIECTBO JIIOIEN HECET
KaK TSXKKUE I[eNH CBOEro IPOILJIOTO BEIIHOTO M TEMHOTO HNpPUMEHEHUs,
6yydd TO-TIpe)KHEMy B3arHaHHBEIME B Tymuk MEJIJIEHHOM
JIMKBUJIAIIMUN ycioBUU I CBOEHW 3Ke >KU3HU BCJIEACTBUE CBOETO,
OIATH K€, He3HAHU s, COXPaHsAA «MHTEPBEHTCKOe» (OTHOCUTEIHbHO 3eMJIN)
MIOKJIOHHOE JKUTEUCKOe CMUpEHHe IIpeJI YKAa3aHHOU TEXHOJIOTHUEU KakK
«IKOHOMMWYECKOU IaHaleel» JiJIi BCEr0 U OT BCETO B IPOIeCccax CBOETrO
HeOoNpeJIeJIEHHOTO «IIUBUJIN3AIMOHHOTO» Pa3BUTHUSA B HUKY/IA, T.€. B 0€3/IHY
emée Oosplieli THMBL. IIpupoda upe3svbiMailHO CAOMNCHA ceoell
nPocmomoit, Ho TaKoBas IPOCTOTA HE TOJILKO JIOJI’KHA OBITH YBHAEHA U
nmo3HaHa. OHa omacHa #W BOCCO3/JAET HBIHE CBOE yMeHHe PazymHO
3alUINAThCs, ecIu OyZieM MpOoI0KaTh GOPMHUPOBATD BCE CBOE JKUTEUCKOE
6bprTre TOIbKO Ha ATPECCUMBHOCTU u PASPYIIIEHUMU B e€ ajnpec.
NmeHHO uyepe3 mnpuaMy TakoBou 1iyOuHbl Ilo3Hanus, Oosee
pUOIIDKEeHHOH K HCTHHe, W ciexyeT ocosHaBaTh OITACHEMIIIYIO
HEITE/IECOOBPA3HOCTD aToMHOU 5HEPTeTUKU U ObITh B IOHUMAHUU
orHocuTenbHO JIOBPOBOJIBHOT'O 1 CKOPEMIIIET'O oTkasa oT Heé.
HeobxomuM IiepexoJ Ha NOPUHIUIIHAJIBHO WHOM 0aszuc obpeTeHUs U
IIpUMEHEHUsA JHEPrul 6e3 paspylleHuss TapMOHUM SHEPreTUYecKOro
boananca Bcero HE HAMM co3gaHHOTO ectecTBa IlmaHeTsl, a OBITh B HEM
caMOM H B ympamisieMoil ero cpese BceM cBouM BE3OTXO/IHBIM
CYIIIECTBOBAHUEM!

A  wuckiIOYald — PEeBU3WOHUCTCKHUUA  IIOAXOJT K  HBIHEITHUM
TEOPETUYECKUM OCHOBAM U yPOBHIO [l03HAaHUA B KJIACCUUYECKOU sJIEPHOU
(usuke, X0Ts MPEeKpacHO MMOHUMAI0, UTO 3TO TaKOe, IIPOCIYKHUB JIOCTATOYHO
BpEMEHH Ha aTOMHBIX ITOJBOJIHBIX JIOJIKaX. KOCHyCh JIHIIIb HEKOTOPOM
metanuzanuy B ompenenéuHol eé HEIIO3HAHHOM yacru, KoTopad
HeceT B cebe COKPBITYIO ot uiozeit omacHocTb. CMBICT 3TOTO
3aKJIloUaeTcss B cieAywolleM. B mepByro ouepeab, 3m0 8 OCHOBHOM
Kacaemesi MuKpouacmuy Ha mom YpoeHe SHUMAHUS K HUM, KOMOpPblil
yuyumsieaem O0mxKa3 om MHO208€K080ll nNAaHemapHou moolenu
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nocmpoeHus amoma (cmpoeHue K0 KOHCMPYKMueHoe nodobue naaHem
Ha Hebecax nNO MHEHUIO OpPMOOOKCAAbHOU @du3uKu npounozo),
noomeepxicOeHHbIll axkm 0eauMocmu 3AeKMPOHA, CA0HCHO20 O0BUMCEHUS
Muxkpouacmuy 8 npocmpaHcmae (bunoAAPHbIX MAZHUMHBIX Yacmuy, Kax
Mmamepuu MAa2HUmMHOU 3SHepauu; @GOmoHos, Kak uwacmu mamepuu
asekmpuveckoll  aHepa2uu; NPOMOHO8, KAK  HeKOoll  8pemMeHHOll
KOHCMPYKMuBHOU cobopHOll hopMmbl U3 MOIl dHce mamepuu MASHUMHOU
9Hepauu U npovee), UX eCMeCmBeHHOll cnocobHocmu cosepwamsw
onpedenéHHyto «pabomy» (uameHeHue memnepamypbl U NAOMHOCMU
mea, cosepuleHue PAas3AUYHOU «XUMUYeCKOU peaxkyuu», opmuposaHue
UHUYUUPOBAHHO20 COCMOSHUS «PAOUOCUSHANA UAU 2UOPOAKYCMuuecKo20
cucHana», @opmuposaHue  B83pbl808,  U3MEHeHUe  KOHCMPYKuuu
AMOMApHbBIX dHEP2eMu1ecKuUX peweémox npu uU3mMeHeHuU NAOmMHocmu u
YpPOBHA 0KMABbL 3apsdos u m.d.), Koppekuuu 8 onpedeaeHuu, 4imo ecmbw
aHepaus, mamepus u muozoe opyzoe. Ato Bcé KACAETCA TOJIBKO
JINIIIb cyxzaeHUid B pamMKax AaTOMHOU DHEPreTUKU U HECKOJIbKO
IIOBEPXHOCTHO, HO 8 pamkax no3HaHus om H. /leeawoea, Kax 5 yxe
TOBOPWJI — «/JAJiA NEPBOro Kjaacca». [JiyGike ceilyac BAaBaThCs U He
HykHO. ITotomy uto ectp emme «IIBITJIMBBIE» PEBATA ot «Haykn»,
KoTopble ceiluac «HocATcss» — HOBYHK) 6om0y xotar. im HEJIB3A
JAABATD pacuinpennyo na@opmanuo. Oau Huuero HE CAEJIAIOT, HO
HaBpaTh U nbItathesa oAt BCE OTPUIIATH — moryt. Bot, Hanpumep
— paguanuu Boobire HeT. A B AKaJleMUH HayK OHa ecTh. VI MHOTO 110/100HOTO
3TOMY, B TOM YHCJIE U KacaeMo KUBOU KJIETKH.

BoT enié mpuMep — B CJIOKHEUIIEN MelllaHUHE 30POBCKON CUCTEMOU
OBbLT MTHUIIMUPOBAH, IPUBE/IEH B O60Jiee aKTUBHYIO (ha3y MPOIECC MOJIyYeHU
Pa3HBIX IOTOKOB MAarHUTHOM U 3JIEKTPUUYECKOU HHEPTUU, IIOTOMY UTO C UX
nomompto HYZKHO bBbIJIO YBE/JINMYUBATD ¢Qusndeckyio maccy
3emau. Marepusa ¢dopMupyeTcsi TOJIBKO U3 «INEPBOKUPIUYUKOB», O
KOTOPBIX MBI YK€ TOBODWJIHU. 3aueM e€ yBeJanduBaTh? Uepe3 m3MeHeHUE
Macchl 3eMJId OHU TNPUAABAIN 3eMJyle UMEHHO TO IIOJIOKE€HUE, KOTOPOoe
6p10 TAPMOHWYHQO OTHOCUTENBbHO [IBUKEHUS 3€MJIM  BOKPYT
COJIHBIIIIKA IO CIHpaIu ApxXuMeza — 5TO BpalllaTeJIbHO-IIOCTYIIATEIbHOE
JIBUJKEHHWe, U C IOMOIIBI0O MMEHHO BEJUYUHBI MACChl PEryJUPOBAJIA 3TO
nosioxkeHue. E€ neuranu, Hanpasiisas K Ilnanere Cyp — BOT 3a4eM 3TO U
HY>KHO OBLIIO.
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Bpamenue uz€eT 1o Cuupaad U HACTOJIBKO
IF'APMOHMWYHO, d4ro 3a BpeMd MOJHOTO
oboporta 1o crimpanu COJIHBIIIIKO TOXKE UAET II0
COIUpAIUd U TOXe IMpoABuraerca. Bcé odeHb
CJIOKHO — MOJeJb ABu:KeHud He npocra. C O-ro
BeKa AaKTHUBHO HA4YaJOoCh YIpaBJIEHHE Maccou
3emuid. M1 BOT mpuBesin €€ B COCTOSTHHE TAKOTO
yIpaBiageMoro reouja. Xody 3aMeTUTh, YTO,

HaIllpUMep, Bpa3yMHUTEIbHOTO OObSCHEHUS OT apXeoJIoroB 06 06pa3zoBaHUM
TaK Ha3bIBAEMOTO WCTOPUYECKOTO (KyJabTypHOTO) cjosi — Her. OHH
IIPU3HAIOT, YTO STOT CJIOU MOJKET OBITh OT HECKOJIBKHUX CAHTUMETPOB, /10 30-
35 METPOB, OOOCHOBBIBASI 3TO «CJIEJIAMH JeATEIbHOCTH» YeoBeKa, B
3aBUCHMOCTH OT IIPOJIOJIPKUTEIPHOCTH KU3HU JIIOAEN B MOCEJIEHUN U UX
nesatenbHOCTH. BoT 3T0 1 ECTh CJIE/IBI «YnupaBjieHusi» Maccoul 3eMJIH.
Cam mo cebe Bech ympaBjisieMblii MHOTO3TAIIHBIA MPOIlecC HapalluBaHUA
dusnyeckoit maccel [I1aHeThl HAUMHAETCA M 3aBEPIIAETCA C IMTOMOIIBIO U
HEMPEMEHHBIM yUYACTHEM «MHPOOOPA3YIOIIHUX TEPBOKUPIINIYUKOB», — M.e.
mamepuimMu MAZHUMHOU U daekmpuueckoil aHepa2uiil (6 21060m
eapuanme ux 3asepwarwweil @opmut U MOO0eAbLHOU
KoHcmpykuuu u3 MmeHrwo Tabauubvt MeHdeaeesa Kak B
MHEPIIMOHHOM, Tak mw HEMWHEPIIMOHHOM coOCTOAHUSAX
SDHEPruu, 1Mo «3akasy»)! B maHHBII MOMEHT #d oOrpaHuuy cebs OT
pPacCMOTPEHUsI IeTaJIEN BCETO CIIEKTPa (GUBNUECKUX MPOIECCOB, CBA3AHHBIX
c o6pa3oBaHHeM Beex (popM pazHooOpasus JIutocdepsi2, T.e. BHEIITHEN
HAPY>KHOWM TBEpmoii 06070uKM 3eMyH, MOCKOJIBKY 3TO — BechMa
3HaUUMasgs U OOBEMHaAs TeMa OTAEJIbHOTO OyAyIlero pa3MbIIUIEHUSA B
ITosnanun. Ho rie ke B3ATHh (MaTepUI0 MAarHUTHOW M 3JIEKTPUYECKOU
sHepruii) B TakomMm HEOBXO/IMMMOM KOJIMYECTBE, na emgé u B
«CBOOOJTHOM TI0JIETE» HAOPaTh, UTOOBI TAK MHOT'O HAPAII[UBATH?

OTBeT Tak ke IMPOCT, KaK IIPOCTa IIPUPO/Ia BCEM CBOUM €CTEeCTBOM, —
U3 «EeCTEeCTBEHHOTO» (HauMHAadA eljeé A0 O roja H.J.), a BIOCJIEICTBUU U
WHUIIMUPOBAHHOTO (IMOcCjIe O roJa H.3.) YBEJIMUHBAKIIETOCS IO 00BEMY
pacmajia BelecTB Ha aToOMapHOM ypoBHe. [Io cBoell MHTEHCUBHOCTH 3TOT

2 JInrocdepoi Ha3pIBAIOT TBEPAYIO 060I0YKY 3eMJIH, KOTOPAs BKIIIOYAET B cebsI 3eMHYI0 KOPY U
yacTh BepxHel MaHTuH. TosmuHa sgutochepbl Ha Cylle B cpefHeM KoyebseTcs oT 35-40 kM (Ha
PaBHUHHBIX yYacTKax) 10 70 KM (B TOPHBIX palioHax). ITos ;peBHUMYU rOpaM¥u TOJIITUHA 3eMHOM KOPHI elé
OoJiple: HampuMep, oz ['MManasMu MOIHOCTD €€ JOCTUTaeT 90 KM. 3eMHas Kopa Mo/ OKeaHaMH — 3TO
Toxke siuTocdepa. 37ech oHa caMas TOHKas — B cpeZlHeM OKOJIO 7-10 KM, a B HEKOTOPBIX patioHax Tuxoro
OKeaHa — JI0 5 KM.
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nporecc Hukorga HE BbBLJI oquHakoBbiM. B 0CHOBHOM 10 O rojga H.3.
MIPOUCXOJUJI HEPABHOMEDHBIM IIPOLIECC HApaCTAIOUIero HAKOIJIEHUs
TaKOBBIX BemiecTB, KoTopble OBJIA/IAJIN Gbl CBOMCTBOM «E€CTECTBEHHOTO»
pacnazia, (GOpPMUPOBAIMCH TaK  Ha3blBaeMble UX  <«IIPUPOJHBIE
MECTOPOKEeHUA», B TOM YHCJIe U yPaHOBbIe, 00J1a/1at01I1ie OTHOCUTEIHLHO
YCTOWYHBOH, OIATH K€ «IIPHPOAHOH 3amuTtoii», ®UJIBTPYIOIIEN u
PEI'YJIUPYIOIIIEM IIOTOKU VOHU3UPYIOIIUX  U3JIy4YeHUU B
HeOOXO/IMMOM  HNOTPeOHOM  KOJIUYecTBe, B TOM UHCIe U JJIA
OBA3ATEJ/JIBHOI'O HUCKYCCTBEHHO HABA3AHHOI'O
COITPOBOK/IEHMU S ycioBuii oOUTaHUS U YIIPABIAEMON OKPY KAIOIIen
cpenbl. OCHOBHOU OOBEM CJIOXKHEUIero mpoiiecca mo (GOpMUPOBAHUIO
XUMUYECKUX 3JIEMEHTOB Ha MOHHOM YPOBHE, KaK MBI YK€ PAacCMOTpPEJIN B
MPEABIAYIINX [JIaBaX, OCYIIECTBIISIETCA B SJHEPreTUUECKUX PEIIETKAX CIONA
Armocdeps1 NO1. Takopas BesmunHa notoka BBLJIA YITPABJIAEMOM
MyTEM U3MEHEHUs BeJUYUHbl IUJIOTHOCTH TMOTEHIIMAJIOB 3apsjOB
(37IEKTPUYECKOTO U «TPAaBUTAIIMOHHOTO», T.€. MarHUTHOTO) B CO3JJaHHBIX
PaArallIOHHBIX SJHEPTeTUUYECKUX PelIETKaX ATMOcCdepHI.

B HABA3AHHOHM WJIN ECTECTBEHHOM npupoze HE
CYIIIECTBYET He TOJIBKO HEOIPEAEIEHHBIX CIy4allHOCTEH, HO U
HeyIPaBJIAEMbIX COCTOSSHUMN, TPUBOAAIIUX K HAPYIIEHNO TADMOHUY, B 3TOM
u ectb HEITOSGHAHHDBIE TAMHCTBA ynpaBisseMOro KOMILJIEKCHOTO
oIt SHepruit 3emiu. [IpaBaa, s sTtoro TPEBYETCA Mo3sr (Cucrema
Yupasnenus). U uyxxen TAKT pia neneit KOHTPOJIA nopiiuoHHOCTH
MIOCTYTJIEHUS, npeoOpa3oBaHUsA MOTEHIINAJIOB B cucreme
WH(POPMAIIMOHHOTO TMOJiA. JTO K€ MOXKHO «PaCIpOCTPAHUTh» U Ha
I'enepaTop c¢ IIporpammamu «CBetr/I» (TOJBKO OTHOCUTETBHO
l'enepatopa u Mo3ra Biazesnbia). [lo-apyromy u He MOTJI0 ObI OBITH.

ATy TapMOHMI0O YHOpaBJeHUA U COCTOSHUU ObITUS BDHEPruil
HAPYIIIATDH HEJIb34, UHUIUUPYIOIIee WIN CIydyaniHOe
BMemiareabcTBO Beerjma Oyzaer JIMKBUIMPOBAHO co CTOPOHBI
Yupasistonied CucreMbl, KAKOBBIM ObI OHO 10 MaciiTabaM HHU ObLIO, a Ha
HBIHEIITHEM STalle U3BMEHEHUU 5TO IMPOUCXOUT JOCTaTOUHO MacIITabHO ¢
HapaluBaeMOU HHTEHCUBHOCTHIO. UTO Ke kacaemo Kommuiekca «CsetJI»
— TO, KaK 5 y?Ke HEOJJTHOKPATHO TOBOPHUJI, JTI000E CTOPOHHEE BMEIIATETIHLCTBO
(TIombITKA «IIPOCKAaHUPOBAaTh», BO3/IEMCTBOBATh U T.II.) IPHUBEAET K
«cBopauuBanu» I'eneparopa c IIporpammamu. Ho He 3T0 r1aBHOE —
BaxkHeimee To, yto BECh HAKOILJIEHHBIN «nHEDOPMAIHOHHEIN»
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610k ¢ uagopmanueit o Ilosp3oBarese, cocpeOTOUEHHBIN B ['eHepaTope,
BYJAET YHUYTOZKEH. A sto YPEBATO INIOC/IEACTBUAMM 15
ITosb30oBaTesnia. BriosiHe BO3MOKHO «BO3BpallleHUEe» B «UCXOAHYIO» TOUKY.
T.e. B TO cocrosaHue opraHusma u Mo3ra, ¢ koroporo Ilonb3oBaresb
HAYMHAJI, npumenuB Komiuiekc. 9To 0cobo cienoBaso ObI 0CO3HATH
«aKTUBHBIM» U JIIO0OO3HATEJIbHBIM MocjaefoBaTesisiM U Ilosb3oBarensam
TEXHOJIOTH !

7.2. IMOIIMM U 3allUTA

BepHuémca k Oosiee, Ha B3IV, 0ObIBaTe A, IPU3EMJIEHHOMY, KOTOPOE
B CBOEU CyTHM B3aMMOYBSI3aHO CO BCEM CKAa3aHHBIM BbIIIE U MOXKET Kak
OITPEJAEJIATD, tak u OIIPEJAE/JIATBCA npu obpaiieHuu ¢ pa3HbIM
YpOBHEM cysk/ieHHA K camoMy dakTy *KU3HH YKMBOM KJIETKH, ero
CMBICJLY, IDUYUHAM HAJIMYECTBOBAHUA KAK TAKOBOT'O UJIU €r0 OTCYTCTBUA.

HackoyibKO OUeBUHBIM C ByJIbrapHO-MaTEPUATTUCTUYECKUX TTO3UITUN
MozkeT 6bITh BocnpuHAT @AKT CYIIIECTBOBAHUA KJIETKU — kak
HEKOU NMPUMUTUBHOU OCHOBBI JIFOOOTO KMBOTO OPraHU3Ma, BKJIIOUAIOIIEN
HEKOTOpble mpocreimue GpyHKuuu. IMEeHHO Tak Hac BCeX yYWJIM B IIIKOJIE
Ha ypokax 6MOJIOTUU — HAaYWHAsA AKOOBI C MMPOCTOTO, C KJIETKU, U JBUTASACH
nasnee k Oosiee cioxkHOMYy. HOo MokeT OBITh B 3TOM YKe U 3aKI0Uaiach
omubka — HE IIO3HAB 1O «mpocToe», 0003HAYUB 5TO KaK HEUTO
IIPUMUTHUBHOE, U IBUHYBIIUCH K H60Jiee JOCTOMHOMY U3y4YeHUsd, caMu cebe U
BBIPBLIU SIMY JIJ1s1 TOrpebeHus TJIyOOKOTO U ITOJIHOTO IIOHUMAaHUS.

Kaxkoil O6b1 acleKT CyliecTBOBAaHUSA KUBOU KJIETKU WU (pparMeHT eé
BuinMoi KOHCTPYKIuM HE BBILJI B3AT — B AeTanax sICHO U JIaXKe CaMOMY
cebe TOHATHO U JIOCTYITHO OCBETUTH BCE MEXAaHU3Mbl U MPOHUCTEKAIOIIVE
IIPOIleCChl HE CMOXKET HU OJUH aKaJeMuK. MakcuMyM — HOBTOPUTH
IPOUTEHHOE B y4yeOHMKaX M Hay4yHbIX kypHanax, YEM BbBI3OBET
COIVIACUE u [ApyXHBIU TIOJIOKUTEJIbHBIA OT3BIB B TOJIOBAX Y
OOoJIBIIMHCTBA  CJIyllaTesied, KOTopoe OyAeT HUYEeM HMHBIM, Kak
IIPUMUTHUBHOM TOJIOKUTEJIBHOIM PEAKIIMEN 1o
COIIOCTABJIEHUIO — €CJIM MMeIIIascsa B rojioBe WHPOPMAaIlMOHHAA CXeMa,
MOJIydeHHasi HeBAXKHO TJle, KaK U KOTI/Ia, MO/ITBEPKJAeTcsA B JIOOOM BHUJE
OoJiee TO3/THUM OIIBITOM, — 3TO PETUCTPUPYETCSA KaK IOJIOKUTEIbHAs
peakius — 3HAUUT, BCE MPABUIBHO U YK TeM 00Jiee, eCjiu Tak:Ke TOBOPUT
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aKaJIeMUK, 3HAUUT U 5, AyMaOIINU KaKk OH — He Xy:ke. Ho cTouT oT6pocuTh
NMeIoIecs CYyXIeHU4, BOUTHIE IHOACYHYTBHIM
MMWUPOBO33PEHMEM B ro0Ji0Bbl, BKJIIOUAIONIEM U OTHOIIIEHHE K €ro
¢dopmupoBanuio y YesoBeka, Kak okasbpiBaercsd, uro HHWUYEI'O
HEM3BECTHO u HEIIOHATHO, a umeromascsa uHdopManus, B
JIVYIIIEM CJIy4ae, HOCUT II0JIpOOHO-OIMMCATEbHBIM XapaKTep TOro, YTO
BHU/IHO IJIa3aMU U C MpUMeHeHneM MpubopoB. Bc€ ocrasibHOE ocTaércsa 3a
paMKaMu paccy>kJeHuil, a Jo0ble TMOIBITKA CABUHYTHCI B CBOUX
n3pickauusax B obOsacte 3A IIPEJEJIAMM MATEPUAJIBHOIO,
OIIyIIaEMOTO OOJIBIIMHCTBOM MHUPA, BCTPEUAIOT COMPOTUBJIEHUE U
HenpusaTue okpy:keHus. Korga xe sto HE IIOMOTI'AET, umeercs Apyrou
BapMAHT — TIepeBeCTH BCe IIONBITKU U BCIO JIEATEJIBHOCTh B 3TOM
manpasgesun 3 INIOCKOCTh ITOBEPXHOCTHBIX CYK/JIEHUM.
Hampumep, ncuxocoMaTHYeCKO€e HallpaBieHNEe B MeJIUIIHE, paboTatollee B
HampaBJeHUU BBbISCHEHUs 3aBHCHUMOCTH 370pOBbsA YesoBeKa OT €ero
BMOIIMOHAJIBHOTO COCTOSAHUSA, CTAHOBUTCS YAUBUTEJIHbHO MOMYJISAPHBIM,
HO 3axiaovaerca oHO B [TPOCTOM COIIOCTABJIEHUUM - ecnu
IIOCTOSIHHO OOJIUT TOpJIO, 3HAUUT, Yes0BEK YacTo oOMKaeTcs U MPU 3TOM
MMeET ITPO0OJIEMBI C peUEeBBIM BbICKa3bIBAHUEM U€ET0-T100, HAITpUMEpP, CBOUX
obun. Ecau Ha IKEHIIUMHY IIOCTOSHHO «CBIMIATCA» TPOOJIEMBI C
penpoayktuBHol cucremoui, To, IIOKOIIABIIIVICH B ITPOIILJIOM,
MOKHO HaWTU U 00bsICHEHUE — OKa3bIBaeTCs, KOT/Ia-TO JaBHO JIEBYIIIKA 710
6esymuss BOAJIACH 3ABEPEMEHETD, sTuM u BbI3BaJla HEKYIO
«HAIIPSXKEHHOCTh» MMEHHO B 3TOM (dparmeHTe cBoed aHaToMuu. Ho
HUKAaKuX OoJiee TVIyOOKUX IIONBITOK JABUHYTHCA Jlajiee, B OOJIBIINHCTBE
cJlydaeB, KaK pa3 Her.

To ectp B 000UX TIPUBENEHHBIX NOpUMepaX, BUIAUMO, UTOOBI
n30aBUTBCS OT OOHOBJIAIOIINXCA JIOKAIBHO MPO0JEeM JOCTaTOYHO,
cootrBeTcTBeHHO — HAYUUTBCA I'OBOPUTD o Tex 06uzax, 0 KOTOPHIX
paHblile MOJYasia, Hy a BO BTOPOM CJIy4yae, BBIXOJAUT, JOCTATOYHO IIPOCTO
ITEPECTATD BOATHCA 3ABEPEMEHETD, uTO ¢ HMeEOIUMUCA
npobjieMaMu, BIUIOTHYI) NPUOJM3UBIIMMU JUATHO3 «0e3Iuiofiue»,
CTAaHOBUTCA COBCEM IIPOCTO. A ecjii He TakK, TO BCE 3TO HAIpaBJeHUE
ABJIAETCA B IIOJIHOM CMBICJIE CJIOBA — MeAUIUHCKUM, Tak Kak HE
N3BABJIAET ot numeromnuxcs mpobseM, HO /111 YesloBeKa STOT BapUAHT B
o01IeM-TO Jlaske TIPeANOYTUTESIbHEE WHBIX M3YBEPCKUX METOJOB OT
[1aTOJIOTOAHATOMOB, TAK KaK He C/eJIal0T XyKe, a BO3MOKHOCTb IIOTOBOPUTH
¥ nmoayMaTh o Oosgukax — jaAyT. M, kak HU CTpPaHHO, JJIsi KOTO-TO 3TO
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Hanpassienue JericreutessbHO MOYKET CTATDH BBIXO/1OM, HO TOJIBKO
eCJIN IIepecTaTh CIYIIaTh APYTUX, a MOJOXKUTHCS IeJTUKOM Ha celsl.

BosBpamasicb k ¢usnke KJIEeTKH, PacCcMOTPUM, OOPaTHUBIIHCH K
H.B. JIleBanmoBy, KaKyl0 pOJib Ha CaMOM Jiejie UTPAIOT B KU3HU KJIETKU
sMonuu YesioBeKa — KaK OHH CHOCOOHBI HaBPEAUTb U, HAIIPOTUB,
HUCIIPABUTh, CKOPPEKTUPOBAB IIPOUCTEKAIOIHE IIPOLECChl, HABJIAACH,
KOHEYHO, COBEPIIEHHO MATEPUAJIBHBIM u TECHO
B3aMMOCBSI3aHHBIM ¢ UeJI0BEKOM U €ro cOCTOssHHEeM (KOHEYHO Ke, B TOM
YHCJIE U 3/IOPOBbS) SABJIEHUEM, HECMOTPSI Ha TO, UTO IIOTPOTATh IIPHUBBIYHBIM
0O0pa3oM UX He yJIaCTCA.

TOJIBKO Buzbl KUBBIX OpPraHM3MOB, KOTOpbIE BbIpabOTaIN
3¢ deKTUBHbIE METOABl PEryJMPOBAHUSA paclpejieJleHusA IOTeHIhaaa
’)KMBOTO OpraHW3Ma B MOMEHTBI OITIACHOCTH, CMOIJIA COXPAHUTBCA B OOphOE
3a BbDKHBaHUE. BCIIOMHUM, YTO KaX7as KJeTKa JIIoboro opraHusma IMpu
pacmeiviennuy  BBICBOBOXKJIAET IIEPBUYHBIE MATEPUN.
Jlajsiee, 3TU TE€pBUYHbIE MaTEPUU PACHPEJIEIAIOTC
MEeX/[y BCEMHU YPOBHSIMU, KOTOpPbIE 3Ta KJIETKA HWMeeT
(cMm. Pume. 1). 310, B CBOIO OYEpe/b, BHIBBIBAET 4
MAKCUMAJIBHO »3ddexTuBHOE B3aUMOJEUCTBUE
MeXK/Ty BCEMU YPOBHAMM KJIETKU. TOJILKO B 3TOM ciiydae
KJI€TKAa B COCTOSIHUM CHPABUTHCHA C MaKCUMAaJIbHOU
HArPy3KOM U C MUHUMAJIbHBIMU TOBPEXKIEHUAMU
BBINIOJIHUTHh CBOU (yHKUuMU. [Ipruém, kaxkpasa kjaeTka
MHOTOKJIETOYHOTO OpraHMW3Ma HMeeT HECKOJIbKO
pyHKINI: 1

1. UaauBuaya bHbIE, CBsI3aHHBIE ¢ ee
coOCTBEHHBIM KU3HeoOeceueHUEeM.

2. OyHKIIMOHAJIBHBIE, CBA3aHHbBIE C €€ paboTON B
MHTepecax BCETr0 MHOTOKJIETOYHOTO OpraHu3Ma.

3. 3amuTHbIE, CBSI3aHHBIE C  COXpaHEHUEM 11€JIOCTHOCTHU
MHOTOKJIETOYHOTO OPTraHU3Ma, B COCTaB KOTOPOTO OHA BXO/IUT.

PucyHoxk 1

[TOHATHO, YTO Ha BBINOJHEHUE KAXKIAONW U3 3TUX (PYHKIUU KJIETKa
3ATPAYMNBAET YACTD cBoero noresnuasa. B ciayyae skcTpeMaibHbIX
CUTyallUl KJIeTKa /IOJDKHA HMeTh MAaKCHUMyM CBOEro IIOTeHIMasa Ha
obecrieueHre 3alUTHBIX (YHKIUH Ha HEKOTOpPOe BpeMms, HpeHeOperas
BCEMU OCTIbHBIMU. IIpu 3TOM KjleTka paboTaeT B KPUTUUECKOM peKUME,
BO BpeMs KOTOPOrO OHa TNOJydyaeT MAaKCUMaJIbHblE TIOBPEXK/EHUS.
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[ToBpexieHus 00yCIOBJIE€HBI TEM, UTO IIPU KPUTUUECKOM peKrUMe PabOThHI B
KJIETKE CKaIJIMBAIOTCA IIJIAKH, KOTOPBIE IIPOCTO HE YCIIEBAIOT €€ MOKUHYTD.
ITO MPOUCXOAUT IOTOMY, UYTO JBUKEHHUE IUIA3Mbl II0 MEXKKJIETOUHOMY
IIDOCTPAHCTBY BO3HUKAET, KAaK pe3yJbTaT OCTAaTOYHOI'O KPOBSHOTO
nasiienus. Ilog geiicTBueM KPOBSIHOTO JIaBJIEHUSA IJIa3Ma BbIIABIUBAETCSA
U3 KalWwUIApOB B MEXKKJIETOUHOE IIPOCTPAHCTBO. Tak Kak XUJKOCTb
HECXKMMAEMA, ouepenHasd nopuusa IUIa3Mbl IIPOCTO BBDKUMAET
IIOCTYIIMBIIYIO PaHbllle IUIa3My BIIEPE, YTO U CO3JAET IBUKEHNE IJIa3MBbl B
MEXKJIETOYHOM  IIpoCcTpaHcTBe. MeuleHHO — ABMKyIIasdcAa  Iula3Ma
cobupaerca B 1uM@paTHUYECKUX COCY/aX U Jlajlee BO3BpAIlaeTcs B KPOBOTOK.

3ajiep:KKa [IJIaKOB BHYTPH KJIETKU IIPUBOJUT K TOMY, YTO OHU, Oy Iydn
XUMHUYECKU aKTUBHBIMU BEIeCTBAMM, HAUWHAIOT BCTYIaTh B XUMUUYECKHE
peakIiuy ¢ MOoJIeEKyJIaMU caMOU KJIeTKH. ITO npuBoauT K YXY/IIITEHN IO
M HapyIIEeHUI0 BHYTPUKJIETOUHBIX IPOIleccoB. IloaToMy mocie KaKIou
CTPECCOBOM HATPY3KWU kjieTke HEOOXOANM BOCCTAHOBUTEIHHBIH
IIEPUO/I, TIOPOU JOBOJILHO IIPOJIOJI?KUTEIbHBIHN, B TEUEHUE KOTOPOTO KJIeTKa

IIOJIHOCTBIO NI IOoYTH IIOJIHOCTBIO
BOCCTaHaBaUBaercd. IIpuU 4YacTbIX CTPECCOBBIX 2
Harpy3Kax KJIeTKa He yCIIeBaeT BOCCTaHABJIMBATbCA, H

U  TMPOUCXOAUT €€  ObICTPOEe  pas3pylleHHe.
Criocob6HOCTD CAMOBOCCTAHOBJIEHUA

KJIETOK MOKeT OBITh BeCbMa Pa3HOOOpa3HOU KakK y H
Pa3HBIX BUZIOB MHOTOKJIETOUHBIX OPTaHU3MOB, TaK 1

y pa3HBIX 0cO0el OTHOTO U TOrO Ke Buaa. Kpome
TOTO, B TE€UEHHE >KU3HH OJHOM U TOH Ke 0co0u
CIIOCOOHOCTh CaMOBOCCTAHOBJIEHUSI MEHSETCA B 2
JTOBOJIBHO IITUPOKUX peJiesiax. Kretkwu,
MOJIyYWBINIFIE  3HAYUTEJbHBIE  ITOBPEXKEHMU,
Oru0a0T W IO3HEee 3aMEHSAIOTCA HOBBIMHU. Tak |
JlaBaliTe ke Tenepb pa30epeéM, UTO MPOUCXOJUT C
KJIETKOU IPU KPUTUUECKOM peKNMe padoThI U PrcyHOK 2
KaKoOe€ OTHOIIEHNE K 3TOMY UMEIOT HAIll! SMOIUMU...

[Ipu HOpMa/IbHOM peXuMe (PyHKIIMOHUPOBAHUS BBHICBOOOK/IEHHBIE
IIPU paCIIeIJIEHUU IePBUYHbIE MaTEPUU PaCIPEIESIIOTCA MEX/Y BCEMH
ypoBHsMU KJeTKU (cM. Puc. 2). IIpu aToMm nepBuyHas matepus G BXOJIUT B
KauyeCTBEHHBIN COCTaB BCEX KJIETOUHBIX YPOBHEH (TeJI) M, COOTBETCTBEHHO,
IIOTJIOMIAEeTCA HMH TIIPU HOPMAJbHOU KU3HENEATESLHOCTA KJIETKH.
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KAYK/IOE TEJIO KJIETKWU — sdupHOoe, acTpaJibHOE WU MEHTAJIBHOE,
HACBIIAIOTCA COOTBETCTBYIOIIUMU NEPBUYHBIMU MaTepusMu. JPpHUpPHOE
TEJI0 KJIETKHU 3aM0JHAETCA TOJIbKO IepBUYHON Marepuell G, B TO BpeMs,
Kak acrpaiabHoe — G u F, mepBoe mentasqibHoe — G, F u E. Takum
obpa3oM, BbICBOOOK/JEHHAsl NPU pacllelvieHuu nepBuuHas matepusa G
pacnpe/iessieTcs 10 BCEM YPOBHAM KJIETKU. A 5TO 03HAa4aeT TOJIbKO TO, YTO
KKJbI U3 3THUX YPOBHEN IOJIyYaeT YaCTh «IOPIUHN» NMEPBUYHOMN
maTrepuu G, KOTOPYIO «MIPOU3BOAUT» IPU pacilervieHuu Gusndecku
IUI0THAsA KieTka. [Ipuuem, kaxkoe us stux e kietku HACBIIIIAETCA
710 HEKOTOPOT'O KPUTHUECKOTO YPOBHs, IIOCJIE UErO0 BO3HUKAET OOpaTHBIN
IIOTOK MEPBUYHBIX MaTepPUU C 3TUX YPOBHEU B HalpaBjeHUU (HU3UYECKU
IUIOTHOM KJIETKU. VIMEHHO 3TOT KpyrooO0OpOT NEePBUYHBIX MaTepuul u
obecrieynBaeT Ipoiiecc, KoTopbiii Bce Ha3bIBalOT 2KM3HDb...

Utak, apupHoe Teno wieTku 3A/IEPYKVMIBAET 4yacth IepBUUHOU
Martepud G B TO BpeMs:A, KaK OCTABHIAACH YaCTh pacrpeaesasaercsd
MEKJAy OCTAJbHBIMHU YPOBHAMMU. BCIIOMHMM, 4YTO aKTUBHOCTH
3(UPHOTO Teja OIpefiesisieT aKTUBHOCTh (PU3UOJIOTUUECKUX MPOIECCOB B
KJIETKAX, YTO B CBOIO OUepe/b O3HAYaEeT, KaKyl (pU3NUEeCKyl0 Harpy3Ky B
COCTOSTHUM BBIJIEP:KATh KaK KAXKJad KJETKAa B OTAeJbHOCTH, TaK 1 BECDH
OPITAHUM3M B mnenoM. CiemoBaTejibHO, uWeM Ooabuwiana 004
nepeuuHoit mamepuu G ocmaHemca Ha
abupHom yYypoeHe, mem 0o0.r1ee MOWHOIU
00AJCHA ObIMb hu3uUecKu NIOMHAR Kaemka u
op2aHu3m 8 ueaom. Bolpoc 3akiaydaercd B TOM,
KaK  «3aCTaBUTb»  INepBUuUHyl0 wmarepuro G
CKaIJIMBAThCA TOJIBKO HA 3()UPHOM YPOBHE KJIETKHU B TO
BpeMsI, KaK ITPU HOPMAJILHOM pesKUMe pabOoThI KJIETKH,
aKTUBHBI BCE YPOBHU, KOTOPbIE UMEET JJaHHAA KJIETKA,
u niepBuuHasg Marepusa G pacrpeneaseTcs MeXXIy
BceMu HUMH (cM. Puc. 1 u Puc. 2). /1711 TOro, 4To0bI

9TO NPOU3OLLIO, MEXAY 3(PUPHBIM U ACTPAIbHBIM
YPOBHAMU JIOJIKHA MTOSAIBUTHCS «3aCJIOHKA».

PucyHoxk 3

TosibKO B 3TOM ciiyyae nepBuuHada marepusad G
HAYHET HAKAIJINBAaThCA HA 3(PUPHOM YPOBHE KJIETKU, U (PU3UOJIOTUUECKUE
BO3MOKHOCTH KJIETKM U, KaK CJIeJ[CTBUE, BCEr0 OpraHU3Ma B IEJIOM,
MHOTOKpaTHO Bo3pactyT (cm. Puc. 3).

Taxk OTKYy/Ja ITOABJIAETCA 9TA «3aCJIOHKAa» B MOMEHT OIaCHOCTHU?
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Tak BOT, 3Ty «3aCJOHKY» CO3/Ia€T IIOCPEACTBOM 3MOIHMH
CymiHocrts... /la, umenno smonuu ABJIAIOTCA tem KJIIOUMKOM,
KOTOPBIN 3aKpBhIBAeT M OTKPHIBAET T€ WJIN UHbIE YPOBHU CyITHOCTH U TEM
CaMbIM peryJupyeT aKTUBU3AIUI0 Pa3HbIX KA4YeCTB M BO3MO’KHOCTEH,
KOTOPBIMU 00J1a/laeT JaHHBIN UHAUBUAYYM. Kak aTo mpoucxoaut? Kakue
IIPOLIECCHI IIPOUCXOLAT IIPU 3TOM B KJIETKE U B OpraHu3Me B IeoM?!
Benomuum, uto JJOIIYCTHUMAA MEPHOCTD acrpanbpHOU cdepbl
JIEXKUT B  IIpefiejiax  HEKOTOPOro Jimama3oHa 3HaueHHud  ALa.s.
(2.91935<LA.8<2.93956). B TO Bpems, Kak cOOCTBEHHas MepPHOCTH
acTpaJIbHOTO TeJjia KJIEeTKH U OpraHu3Ma B II€JIOM MOXKET HUMETh JIr0oe
3HaUE€HHE BHYTPHU 5TOro MHTepBasia. CoOCTBEHHAss MEPHOCTh acTPaJIbHOTO
Teja KJIeTKd (opraHmsma) B3aBUCHUT OT 960ANUUOHHO20 YPOBHA
passumus u om KauecCmeeHHo20 coOCmostHuA. IIpuuém, kamxaomy
9MOIIMOHAJIbHOMY COCTOSTHUIO opraHmsma COOTBETCTBYET
onpedenéHHblilL. YpoeeHbL coO6CcmeeHHoll mepHocmu. W, Kak
cJIeICTBUE, IPU U3MEHEHUM 5MOIMOHAJIBHOTO COCTOSIHUS, MEHAETCHA U
COOCTBEHHBIN YPOBE€Hb MEPHOCTH AaCTPAJIBHOIO Tejia KJIETKH
(opranusma). /[pyrumMu cjaoBaMU, SMOIMU MOTYT «IIPUIIOAHATH» WU
«OMYCTUTh» AaCTPAJIbHOE TEeJI0 KaXK/JIOW KJIEeTKM MHOTOKJIETOYHOTO
opranmusma. Kak ke 3T0 IpoucxoiuT?

ActpasipHOe Tesio kieTku (opranmsma) I10JI BO3IEMICTBUEM
BMOITUM MOKHO CPaBHUTH C IIOBEJIEHHWEM TMOIUIAaBKA B BOJIOEME IIPU
OTKPBITHIX IILTI03aX: 110 Mepe YObIBaHUS YPOBHS BOJIbI OH OIIyCKAETCA HUXKE
U HUXKe, NIPU BO3pPacTaHUU yYPOBHA — mHoAHUMAaeTcs Bbiie. Ho eciau c
YPOBHSIMH BOJIbI BCE IOHATHO, TO B CJIyuyae acTPAJIbHOTO Tejla KJIETKHU
(opranusma), BO3HUKaeT BOIIPOC — KaKas «BOJa» MPUObIBaeT UIu yObIBaEeT
IIpU 53MOIIMOHAJIBHBIX peaknuax?! Ilpu HopMasibHOU paboTe KJIETKU
nepBuyHble MaTepuu G u F HakanuBaioTcs B aCTPAILHOM TeJie KJIeTKU, U
sro ITPUBO/IUT k TOMy, YTO acTpajibHOe TeJjio JeOPMUPYET CBOE
MUKpoIrpocTpaHcTBO. Korzla siedopmarusa  JlocTUTaeT KPUTHUYECKOTO
YPOBHf, KA4eCTBEHHBIU Oapbep MeX/ay acTPaJIbHBIM H IePBBIM
MEHTAJIbHBIM YPOBHSIMHM KJIETKA OTKDBIBaeTCs, U IEPBUYHBbIE MaTepUU
HAYMHAIOT 3aM0JIHATD IIEPBOE MEHTAJIBHOE TeJI0 KIeTKH (cM. Pue. 1).

CobOcTBEHHBIN YPOBEHh MEPHOCTH aCTPAJIbHOTO Tejla KJIETKH ITPU 3TOM
OnvrKke K BepXHEW TpaHUIle Pa3pPemIéHHOro Jiuana3oHa MepPHOCTH
actpajsibHOTO IU1aHa (cM. Puc. 4).
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PucyHoxk 4

Ilox BO3/IEVICTBUEM CTPAXA
acTpasbHOE TeJIO KJIETKU BhIOpachiBaeT u3
cebs HAKOILJIEHHbIE nepBUYHbIE
marepuu G u F, ipu stom gedopmanus
cOOCTBEHHOTO MUKPOIIPOCTPAHCTBA
yMeHbllIaeTcsa. B pe3ysbrare  3TOro
mporiecca COOCTBEHHBIM  YPOBEHb
MEPHOCTH acTpaJbHOTO Tesa
ymeHnbuiaerca (cm. Pue. 5). U, kak
cJle/ICTBUE, KaueCTBEHHBIN Gapbep MexXIy
IepBbIM MEHTJIBHBIM U AaCTPaJIbHBIM
ypoBHAMU CHOBA 3akpbiBaerca. CTPAX —
O4YeHb CWIbHAA  3MOILUS, II03TOMY
coOCTBEHHBIN YPOBEHb MEPHOCTHU
acTpaJbHOTO Tesa YMEHbIIIAeTCA

HACTOJIBKO, UYTO CTAaHOBUTCS COHW3MEPUMBIM C HUXHEU TpaHUIEN
Pa3pelI€HHOro Jrana3oHa MEPHOCTH acTpajbHOTO IUIaHAa. B pesysbraTe
BTOTO Ka4eCTBEHHBIU Oapbep, BOBHUKIIIUN MeX/Iy acTPAJIbHBIM U MEPBBIM

PucyHok 5

PucyHok 6

MEHTAJIbHBIM YPOBHSMHU KJIETKH, pa3BOpauMBaeT NOTOKU IMEPBUYHBIX
MaTepuii. OcOOEHHO CWJIBHO 5TO BJIUSIHUE CKa3bIBAaeTCsl Ha IMEPBUYHBIX
Mmatepusx G, F u E (3T0 cBA3aHO ¢ TeM, 4TO 3TU nepBuuHble MaTtepuu HE
BXO/IAT B xaueCTBEHHBIN COCTAaB IepBOM MeHTAJIbHOU cdephbl Hallen

1U1aHeThl). Bo3HMKaeT 0OpaTHBIN MOTOK EPBUYHBIX MaTepuil K 3UPHOMY
tesny (cm. Puc. 5) u najnee B HallpaBjieHUW (PU3NUYECKU IJIOTHOIO Tesa
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KJIETKHU.

Bo3BpaTHbili  1OTOK  mepBUYHOM  marepum G HauWHaeT
JIOTIOJIHUTEJIPHO HACHIIATh 3(pUPHOE Tea0 KJIETKU, U, KaK CJIeJICTBUE,
cTeneHb BJAUAHUA 3PUPHOrO Tejaa Ha (uU3UUecKoe BO3paCTaeT
(cm. Puc. 6).

[Ipu 5TOM BO3MOXKHOCTU (DU3UUECKOTO Tejla KaXKA0U KJIETKU U, KaK
CJIe/ICTBHE, BCEro OpraHW3Ma, pPe3KO BO3paCTAlT, UYTO M II03BOJIAET
WHUBUAYYMY CIIACTUCh B MOMEHTHI ontacHocTu (cMm. Puc. 7 u Puc. 8).

Pucynoxk 7 Pucynok 8

Xotesioch ObI 0OPATUTH HECKOJIBKO OOJIbIIIEe BHUMAaHUS Ha TOOOYHBIE
sIBJIEHUsI OMMCAHHOTO BBIIIE IIporecca... BHYTpHU OJHOTO M TOTO Ke BUA
peaknusa Ha cTpax Bappupyercs B 10BoIbHO I POKUX ITPU/IE/IAX. B
IIEJIOM PsJIE CIyd4aeB CTpax MOKET IIPOCTO Mapajim30BaTh 0cO0b. MOIITHbIE
IIOTOKH ¢ 3(UPHOr0 YPOBHA HA (PpUBUYECKUN B COCTOSHUHM OJIOKMPOBATH
dyHKIUH KIeTKH. MOKeT KTO-TO W3 YHTAIONIUX 3TH CTPOKH HCITBITA
mojl00HOe BO3JlelicTBUe cTpaxa Ha cebe wiau HaOao0AaN, Kak CTpax
OyKBaJIbHO TMapanusdyeT UesoBeKa, JUIAA €r0 BO3MOXKHOCTU KAaKUX-JINOO
JIeWCTBUM JIJIs1 CBOETO cItaceHus. FIHOT/Ia MOIIHOCTh BO3/IEHCTBHUSA CTpaxa Ha
OpraHusMm cToJib Besimka, yTo CymHocts BBIBPACBIBAETCH u3 tena, u
YesioBeK TepsET CO3HAHUE.

EnvHCTBEHHOE yTellleHWe B [JAaHHOM CJIydae TOJIBKO TO, 4YTO B
0e3cozHarenpbHoM cocTtossHun YesoBek HE UYBCTBYET 6osu, u eciu
eMy CY>KJe€HO CTaTh >KEPTBOU UETBEPOHOTOTO MJIU JIBYHOTOTO XHIIHUKA, TO
OH HUYEro He IOYyBCTBYET Ilepesl cMePThIo. U /1ajieko He Bcera nogo0HbIe
SABJIEHUA CBA3aHbI C TPYCOCThIO YesoBeKa, a ABJAKTCA Pe3yJbTaTOM
pEaJIbHBIX ECTECTBEHHBIX MPOIECCOB, IPOUCXOAANUX B OPraHu3Me U
HUKAKUM 00pa30M He 3aBUCAIIUX OT caMoro YesoBeka.

Bcé 5TO cBA3aHO, B MEPBYIO Ouvepe/lb, C HEKOTOPHIM KaueCTBEHHbBIM
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pa3juuueM TeHeTUKH, a TAaKXKe CO CTPYKTYPHBIMU U KayeCTBEHHBIMU
ornuuusaMu CymiHocTell pas3Hbix ocobelt BHyTpu Buzaa. KAMK/IAA
¢pusnveckaa kietka opranusma VIMEET  BepxHOI0O  rpaHuly
MaKCUMAaJIbHOU Harpysku. [Ipuuém ypoBeHb 3TOU TPAHUIIBI MEHSETCA KaK
BHYTPHU BH/Ia, TaK U Y OJHOU U TOHU ke ocobu. Y ocobu oHa (rpaHuria)
3aBUCUT OT CJIEJIYIOIINX IPUYMH:

1. ABOJIIOIIMOHHOTO YPOBHA pa3BuTua CylniHOCTH 0COO0U.
CymrHocTh 00Jiee BBICOKOTO YPOBHSI Pa3BUTHUSA B COCTOSIHUU BBIZEPKATH
OOJIBIIIYIO HATPY3KY.

2. I'eneruku. /laxxe He3HAUUTEILHOE BapbUpPOBaHUE T'€HETUKU
BHYTPU OJIHOTO U TOTO K€ BHUJIA JIAET KOJIOCCAIBHBIN paszbpoc
BO3MOXKHOCTEH Y HOCUTEJIeN 3TON reHETUKU.

3. ®dU3NIYECKOTO0 COCTOAHUA OpraHu3dMa B IIeJIOM.
Wcroménnas mim 6obHasg 0co0b nMeeT 60jiee HUBKUHN «IIOTOJIOK».

4. BuoJgoruueckoro Bo3pacra oco6m. C BO3pacTomM cTeneHb
B3aMMOJIENCTBUA KaK MEXKY TeJaMU CYyITHOCTH, TaK U Mexay CyIlHOCTHIO
1 GU3UIECKUM TE€JIOM YMEHBIIAETCS.

5. BbuopurmoB opranusma. Pusnyeckuii, SMOIIMOHAIBLHBIU U
UHTEJUJIEKTYaJIbHBI OMOPUTMBI OTPAXKAIOT IMEPUOAUYECKYI0 AKTUBHOCTH
COOTBETCTBEHHO 3(UPHOT0O, aCTPAJIBHOTO U IEPBOTO MEHTAJIBHOTO TeJl,
obpasytoniux CymiHocts (cm. Pue. 9; Puc. 10; Puc. 11).

BIORHYTHM . BIORHYTHM BIORHYTHM

PHYSICAL EMOTIONAL

INPELLECTUAL

PucyHoxk 9 PucyHok 10 PucyHnoxk 11
Yro ke Takoe 6mopuTMbl? KakoBa ux poJsib B HaIlIEX KU3HU B I1€JIOM U
B aKTUBHOCTHU KJIETKH, B YaCTHOCTH?!

7.3. YCTAJIOCTh U CTPeECC

Kaxziplii 13 HAc B TOM WM WHOW CTENEHU 3HAKOM C YyBCTBOM
yCTaJI0CTH, KOT/ia i Mo3r He MOXKET «POAUTh» HU OJTHOW MBIC/IN, 1 HAIIIH
TBOPYECKHE BO3MOKHOCTH OUE€Hb HAIIOMUHAIOT OKEaH B IIOJIHBIN IITHJIb,
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WJIN KOT/Ia MBIIIIIBI HAIIIETO TeJjla yKe He B COCTOSSHUM JIBUTATh HAC CAMUX,
He TOBOPSA y»Ke O TOM, YTOOBI YTO-TO JiejiaTh. EAUHCTBEHHOE JKeJlaHUe TP
3TOM — IIOCKOpee /100paThCA /10 KPOBATH U XOPOIIEHBKO BbICHAThCA. Beem
abcosroTHO sicHO, uTo ycrasocTb, HAKOIIMBIIIAACA B Teje, ecTb
IMOC/IEJACTBUE HAI'PY3KW, 1nojydyeHHOW HaMH B IIpoOIlecce

' =2.89915

PucyHok 12 PucyHok 13
BBITIOJTHSIEMOU PabOThI M1 UTO HEOOXOAUM OTABIX JJIsI BOCCTAHOBJIEHUS CUJIL.
ATOT GaKT HU Y KOTO He BHI3bIBAET COMHeHUU. DbUPHBIE, aCTPaJIbHbIE U
MeHTaJIbHble Teja (PU3NUECKN TIUIOTHBIX KJIETOK, O0Opasylolux Hale
(dusuueckoe TeJI0 KaK YaCTh OJHOTO II€JI0TO, TOXKE IOJIyYal0T CBOIO J0JIIO
3TOM Harpy3ku. M kaxaoe u3 3TuUX Tej, obpasywornux CyliHOCTh, HE B
cocrosanu BCE BPEMSA (yHKIMOHHPOBATH B MAKCHMAIBHOM DEKHMe.
[TosTOoMy B X0/ie SBOJIIOLINU BbIpaboTasics MeXaHU3M CaMOpPEeryJIUpPOBaHUA
HATPY3KU JJIs1 KQXKA0TO U3 Tesl — 3(pUPHOr0, aCTPAJIbHOTO U MEHTAIILHOTO.

BcecriomuuM, uto CyIIHOCTH B IEJIOM M KaKJI0€ TeJIO, BXOZSINee B
cocraB CyIIHOCTH, WMEIOT NH/IUBU/IYAJIBHBII1I YPOBEHB
PA3BUTUA. A sT10 03HauaeT, uto 3PUPHOE, aCTPATIbHOE U MEHTAJIbHOE
TeJa CYIIHOCTA B IEJIOM H KaXK/JOU KJIETKA B OT/IEJIbHOCTH HMEIOT
COOTBETCTBYIOIIIE YPOBHU COOCTBEHHOU MepHOCTH. Bo Bpems paboThI
KJIeTKH Kak 0a3uCcHOTO 3jeMeHTa opraHusma B 1eaoMm, ITO/]
BO3/IEICTBUEM Harpy3ku coOGCTBEHHAs MePHOCTb 3(HUPHOTO,
aCTpaJIbHOTO U MEHTAJILHOTO TeJI MeHseTCA. PACCMOTPUM IIMKJI aKTUBHOCTHU
acTpaJIbHOTO Tejla KJIETKU C MOMEHTa, KOrJla COOCTBEHHBINM YPOBEHD
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acTpaJIbHOTO Tejla KJIEeTKU UMeeT MUHUMAJIbHYI BEeJIUYUHY IIOCTe
npeabiayieit Harpysku (cm. Puc. 12). [Ipu aktTuBuzanuu paboThbl KJIETKH
110 KJIETOUHOMY KaHaTy BbIOpachIBaeTcsi OOJIbIlIEe KOJTUUECTBO ITIEPBUUHBIX
maTtepuid. Ilpu sTom nepBuunble MaTepuu G u F HaunMHAIOT HaACHIIATh
acTpajbHOE TeJI0 KJIeTKU. B pe3ysibTaTe 5TOr0 acTpaJIbHOE TEJI0 HAaUMHAET
CIWJIbHEE BJIUATh HA OKpYKarlllee MHKPOIPOCTPAHCTBO, U COOCTBEHHBIN
YPOBEHb MEPHOCTHU aCTPAILHOTO TeJjla yBeJUUnBaeTcs. ACTpPAIbHOE TEJIO B
6ospiieii  creneHu OTKPBIBAET kauecTBeHHBIM Oapbep MeXIY
acTpaJbHBIM U IEPBBIM MEHTAJIbHBIM YPOBHAMU. BoJjiblllee KOJIUYECTBO
nepBuyHbiXx MaTepuii IIEPETEKAET Ha nepBbiii MEHTAIbHBIN YPOBEHD, U
6otee AKTUBHO UJIET mupKy/IAIya MexX/y acTPaJIbHBIM, 3QUPHBIM H
dusznyeckuM ypoBHAMHM KJIeTKH (cM. Puec. 13). 9TO, B CBOIO OUYEPE/D,
npuBouT K YBEJIMYEHWIO BO3MOKHOCTEN KJIETKU I10 BBIIIOJHEHUIO
cBOUX DYHKITUM.

[IpogokeHre  HaACBIIEHUSA AaCTPAJIbHOTO Tejla MEePBUYHBIMU
MaTepusMH G u F IPUBOAUT K TAKOMY U3MEHEHUIO0 COOCTBEHHOU MEPHOCTH
acTpaJIbHOTO Tejla, IMPU KOTOPOM OHO
HauMHaeT paboTaTh B PEKUME IEPErpy3Ku
(cMm. Pumec. 14). B »stOoM cocrossHUU
acTpaJibHOE TEJI0 KJIETKH JIOJITO
HaxoguTbess HE MOZKET 6e3 Toro, 4To0ObI
HE BO3HUKJ/I paspymieHus B
KJIETOYHBIX CTPYKTypax Ha BceX YPOBHAX. B
9TOT MOMEHT IIPOUCXOAUT HEKOTOPOE
IIPUOTKPBITUE  acCTPAJibHOTO Tejla, U
CKOITMBIIIHECS B HEM MEePBUYHBIE MaTEPUU

G u F BbICBOOOXKIAIOTCS U3 CBOErO
«meHa». Kak ciiencreue, co6cmeeHHblil
YypoeeHsb acmpaabHo20 meaa
HAQUMHAET YMEHbIIATbCA. ITOT IIpoLece
IIPOMCXOJAUT MEJJIEHHO U NJIaBHO, — JUJIA
PucyHOK 14 aCTPJIbHOTO  Tejla  TOJHBIA  TEPHUO/]

CcOCTaBJIAET ABajAIlaTh BOCEMb JIHEW U
HasbiBaeTrca IMOIIMOHAJIBHBIM BHWMOPUTMOM. AHaJOTUYHBIE
SIBJIEHUS IIPOUCXOJIAT ¢ 3(PUPHBIM U IIEPBBIM MEHTAJIbHBIM TeJIAMU KJIETKU
1 Bcero opragmsMa B nesiom. IIOJTHBIM ITUKJI akTuBHOCTH 3PHPHOTO
TeJla HMeeT JJIUTEJbHOCTh deaduams mpu JHS ¢ Ha3bIBAeTCsA
dusnyeckumM OHOPUTMOM, ITUKJI AKTUBHOCTU IIEPBOTO MEHTAJIBHOTO
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TeJla  COCTaBJseT mpudyams mpu JHA W  Ha3bIBaercs
VUHTE/VIEKTYaJIbHBIM OHOPUTMOM. B pe3ysbTaTe NHOJHOTO ITUKJIA
coOCTBEHHBI ypPOBEHb MEPHOCTU yMEHBINIAeTCsl 0 HaYaJIbHOTO, U BCE
MIOBTOPSIETCA OIATh...

Takum o6pazom, JIOBAA IMOILINA, poquBiiasics B rTyOMHE HaIIEH
IyIIA, CTQJIKWBAETCA C KOHKDPETHBIM NEePUOANYECKN HOBTOPAIOIIAMCA
YPOBHEM AaKTHUBHOCTH acCTPaJbHOTO Teyia. JlaBUHOOOpa3HBIM BHIOPOC
nepBUYHBIX MaTepuil G u F B MOMeEHT 0ItacHOCTH T10/] BO3JIeUCTBUEM CTpaxXa
IIPUBO/IUT HE K IUIABHOMY, KaK IIPU SMOIIMOHAJIbHOM OMOPUTME, 4 PE3KOMY
YMEHBIIEHUIO YPOBHA COOCTBEHHON MEPHOCTH ACTPAJIBHOTO TeJIa,
KOTOpPOE€ MOKET JOCTUTHYTh CBEPXKPUTUUECKOU BEJIUYUHBI  JJIA
acTPaJIbHOTO TeJIa, YTO MPUBOAUT K €r0 HEYCTOMUUBOCTU U MOCJIEAYIOIEMY
paspyuenuo. KJIETKA TEPAET actpasbHOe U IIepBO€ MEHTAaJIbHOE TeJjla
(B cityuae OTCYyTCTBUSA MEHTAJIBHOTO TeJia TEPSETCS TOJBKO aCTPAIbHOE TEJIO
kiaeTku). KadecTBeHHast CTPYKTypa [AAaHHOU KJIETKU pas3pyllaeTcs, OHa
IIEPECTAET  BomonHAT, cBOM  (QYHKIOUH, HO  IIPOJOJDKAET
(pYHKIMOHUPOBATh KaK KJIETKA, HMewIad 3@upHoe Teno. Peskoe
yMeHbIIIEHNEe 3aCTUTaeT acTpajibHOe TeJo Ha TOW WiIu UHOU ¢aze
SMOITUOHAJILHOTO OHOPUTMAa C COOTBETCTBYIOIIMM YPOBHEM COOCTBEHHOM
MEPHOCTH. IloaBieHUE cpenu HOPMAJIBHO
OYHKIINMOHUPYIOIIINX KJIETOK Tkanu opraHu3Ma KJIETKHU(OK)
TOJIBKO C 3(PUPHBIM T€JIOM B TO BpeM s, KaK COCEJJHIE KJIeTKH!, B 3aBUCUMOCTH
ot BeITIoNIHAeMBIX QyHKIni, UMEIOT actpasibHOe TeJI0 UK aCTPAJIbHOE U
MEHTAJIbHOE, IIPOBOLIMPYeT HEKOHTpoJMpyeMoe JeyieHue. [leneHue
IIPOMCXOUT B CWJIy TOTO, UTO KJeTKa C Pa3pylLIeHHBIMH ACTPAJIbHBIM U
MeHTasIbHBIM TejlaMu IIOJIYUHAET Takoe ke nmuTaHue, Kak U COCeJTHUE
kjeTKku. IIpu 5ToM BbICBOOOK/IeHHBIE B IIPOIeCce pacIeneH s IEPBUYUHBIE
MaTepUM HACHIMIAIT TOJIBKO 3(UPHOE TeJIO KJIEeTKU. B pesysbraTe 3TOrO
apupHOEe TeJI0 AAHHOU KJIETKM HACBIIAeTCA MaKCUMaJIbHO U, Kak
cnencrsue, BOSGHUKAET o6pataeii IIOTOK nepsuunoir matepuu G
0oJiee aKTUBHBIV, YEM Y COCEJHUX KJIETOK. [Ipu 3TOM B KJETKe
IIPOMCXOIUT HAKOIUIEHWE OPTaHMYECKUX MOJIEKYJI, TAK KaK TOJIBKO YacThb
IIOCTYIIAIONIUX B KJIETKY MOJIEKYJI pacIlleIIAeTC s, U KOT/4a UX KOHIIEeHTPAI U
JIOCTUTAeT KPUTHUYECKOTO YPOBHSA, NPOUCXOAUT AeJieHue KJIeTKH. B
opranusme HaunHaeT PASBHBATBHCA PAKOBA{A OIIYXOJIb...

Ecnru mop fgelicTBUeM cTpecca He IIPOUCXOAUT  Ppa3pylleHus
aACTPAJIbHOTO U MEHTAJIBHOrO Tes (B cjydyae HaJW4usA IOCIEJHEro), u
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acTpasbHOE TeJI0 HAaXOJIUTCA B HUKHeH (a3e SMOIUOHAIILHOTO OMOPUTMA,
TO CTPeCCOBbIE CUTYyaIlUu (CTpax, UCIYT — TOJbKO OJHA U3 PA3HOBU/IHOCTEN
ctpecca) npuBoAAT 3avactyio kK ITPOJOJIZKUTEJIbHBIM nenpeccusim.
ITO CBsA3AHO C TEM, UTO IIPU cTpecce (KaK U IPH JIIOOOU 3MOIMOHAIBLHON
peakIuu) TPOUCXOAUT BHIOpOC NepBUYHBIX MaTepull G u F, HaKOIJIEHHBIX
B aCTPAJIbHBIX TeJIaX KJIETOK, YTO MPUBOAUT K YMEHBIIIEHUIO COOCTBEHHOTO
YPOBHA MEPHOCTH aCTPAJIbHBIX TeJ KJIeToK. IIpu 5ToM ypoBeHb
COBCTBEHHOM MEPHOCTU acTpaJbHOTO Teja KakK[AOH KIIeTKH
CTAaHOBUTCSA COU3MEPUMBIM C HUXKHEU TpaHUIled MEPHOCTU acTPaJIbHOTO
IUIaHA TU1aHeThl. Y, Kak ciie/icTBUE, aCTPAIILHOE TEJIO KJIETKU B YaCTHOCTH U
opraHm3Ma B I[eJIOM OKa3blBaeTcsi B COCTOSIHUM TapMOHUM C
HUJMCHEACMPAABLHbLIM NAAHEMAPHLIM NAAHOM, C KOTOPBIM
pe3oHupyiom ompuyamenvHsble 3Imoyuu. YesroBeka B TaKOM
COCTOSIHUM OTpHUIIaTeJIbHbIE SMOIMU IIPOCTO 3aXJIECTHIBAIOT, He JaBas
BO3MOKHOCTH BEPHYThHCA K HOpMJIbHOMY COCTOSIHUIO. /[€J10 B TOM, UTO JJis1
Bo3Bpamenus k HOPMAJIBHOMY COCTOAHMIO mnocne crpecca,
HeOOXO/IMMO HAacChIlllEeHWe AacTPAJIbHOTO Tejla KJIETOK IEPBUYHBIMU
matepusamu G u F, npuuém B Oosibiiel crenieHU IepBUYHOUN MaTepuei F.
ATO HaACHIIIEHNE TPOUCXOUT KAK CJIEJICTBHE BBICBOOOXK/IEHUS IEPBUUHBIX
MaTepuid B XOJle pacllelyieHus1 OpraHuYecKuX MOoJieKysl (Gu3andecKku
mI0THBIMU KjaeTkaMu. Haceimmenue ITPOUCXO/AMUT MEJIJIEHHO go
TeX IOp, MOKa COOCTBEHHBIM ypPOBEHb MEPHOCTH aCTPAJIbHOTO Tejia He
BOCCTAHOBUTCA 0 wucXofHOoro. Ecau B 1mpoljecce BOCCTAHOBJIEHUS
BO3HUKHET HOBBIU CTPECC WJIM CTPEecChl, CUCTeEMA BHOBb OyZleT OTOpoIlleHa
BHU3 Ha HUXKHEACTPAIbHBINA YpOBeHb. JlpyrumMu cjioBamu, YejioBeK MOXKET
HAaJ[0JITO TIOTPY3UTHCSA B 00JIOTO OTPUIIATETLHBIX SMOITHH.

BpixooM U3 co3zaBIIerocsi MOJOXKEHUS SABJSAETCA MaKCUMAaJIbHO
BBICTPOE BOCCTAHOBJIEHUME u3HaYaJIbHOTO YPOBHS COOCTBEHHOU
MEPHOCTHU /10 TOTO, KAaK Ha OPraHu3M OOpYUINTCS HOBBIU IIKBaJ cTpecca. U
OISATH HAOJIOJAaeTcs pa3Has peabMIMTallMOHHAs BO3MOYKHOCTD Y JIIOJIEN C
Pa3HBIM THIIOM ICUXUKH. PasjimyaioT 4eThIpe OCHOBHBIX THIIA IICUXUKHU
YesoBeka — CAHTHHUBUCTUYECKUH, daermaTnueckKui,
XOJIEPUCTUHYECKHUH 1 MEJTAHXOJIHUEeCKUN. TUII ICUXUKU Ope/IeIsAeTCs
KauecTBeHHOU CTpyKTypoi CyiiHoctn kaxkzaoro YesioBeka. OCHOBHOM
XapaKTEePUCTUKOU SBJISETCS COOTHOIIIEHNE MEXK/TY 3DUPHBIM U aCTPATbHBIM
TeJIaMMU.
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7.4. My3BIKOH II0 <MO3TaAM>»

My3BbIKy MOKHO pacCMaTPUBaTh KaK OJIUH U3 HHCTPYMEHTOB BJIUSTHUS
Ha Co3Hanme YesoBeka U, CJIe/IOBAaTEbHO, KaK Pa3HOBUIHOCTH IICH-
opykus. Xoreaoch 661 00paTUTh 0cOO0E BHUMaHUE HAa MEPUOTUIYHOCTH
IMOBTOPEHUA HU3KUX B3BYKOB, TaK Ha3blBaeMblii purM. HoBas
HU3KOUYACTOTHAsi 3BYKOBas BOJIHA IIPUHOCUT C coboMl ouepesHOoe
IepepacmpeiesieHre ITePBUYHBIX MaTEPHU B 30HE IIPOX0KAEHUS 3BYKOBOTO
¢ponTa. 1 BcE moBTOpsieTcs BHOBL (cM. Pue. 15, Puc. 16, Puc. 17).

PUCYHOK 15 PUCYHOK 16 PucyHoxk 17
MHTepBaJ MeEXJy MOMEHTOM 3aBepIIeHUus JIeHWCTBUSA OJIHOMU
HU3KOYACTOTHOM 3BYKOBOU BOJIHBI W mpuxozioMm cienywooineir MMEET

OTPOMHO€ 3HadyeHue. BCIOMHUM, 4YTO MpPU OPOXOXKAeHUU (QPOHTA
HU3KOUYACTOTHON 3BYKOBOU BOJIHBI MPOUCXOJUT Iepepacipe/ieieHue
IIEPBUYHBIX MaTepUil U JOIOJIHUTEJIbHOE HaCHIIIEHNEe acTPaJIbHOTO U
a¢upHoro ten nepeuyHoil marepueil G. Ilociie IpoxokeHUsT 3ByKOBOTO
¢ponTa IIPOUCXOUT BbIBPOC HaKOILJIEHHOTO N3BbITKA
KOHIIEHTPAllUU 3TOM MaTepUM acTPaJIbHBIM TEJIOM KJIETKU, U COCTOSHUE
KJIETKU BO3BpAIllaeTcs K UCXO/THOMY. A eCJii HOBbIUM (DpOHT 3BYKOBOU BOJIHBI
IIPUXOAUT A0 TOTO MOMEHTA, KOTZJa COCTOSIHWE KJIETKU €IlE€ He YCIIEeI0
BEPHYTBHCA K UCXOJHOMY cocTosAHUI0?! UTo Torma mpoucxoautr? A HUYEro
HeoxxpzanHoro HE ITPOMCXO/IUT, npocTto 3ByKOBOU (PPOHT HOBOU
BOJIHbI He IIO3BOJISIET KJIETKE BEPHYTHCA K MCXOJJHOMY COCTOSHHUIO H
BBIHYK/ICHHO y/ep:KUBaeT KIeTKy Ha 9TOM KaueCTBEHHOM YPOBHE.
HpyruMu cjoBaMu, NEPUOAUYECKH TOBTOPAMOIIUECH HHU3KOYACTOTHBIE
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3BYKH HE TOJbKO NPOBOHUPYIOT y UesioBeKa OIpeaeIéHHYIO
9MOLMOHAJIbHYIO peaknulo, Ho U B cocrognnu HABA3ATD emy 31O
3MOIMOHAJIbHOE cocToAaHMe. He mpasna sm, uHTepecHbId 3¢ddeKT?!
Bompoc 3akioyaercs B TOM, KaKhe SMOLUMOHAJIBHBIE COCTOSHUA
HaBA3bIBAIOTCA Ues0BEeKy MPOTUB €ro BOJIU, YaCTO JlaXke 0e3 MOHUMAaHUS C
€ro CTOPOHBI TOTO, YTO €MY YTO-TO HaBA3BIBAIOT?

[Tepunognueckn nosropawinuecis HU3KOYACTOTHBIE 3BYKN
B COCTOAHUHM He TOJIbKO BBIHY:KJIEHHO yAep:KUBaTh KJIETKY Ha
OIIpe/IeJIEHHOM KauyeCTBEHHOM YPOBHE, HO MOTYT BBI3bIBATh U YaCTUYHOE
paspyllleHne €€ KaueCTBEHHbBIX CTPYKTYP W HBOJIIOIIMOHHYIO OJIOKHMPOBKY.
Eciu HOBBIN (PPOHT HU3KOUACTOTHOU 3BYKOBOM BOJIHBI HACTUTAET KJIETKY B
(pa3e 3aBepleHNA BO3BpAIleHUA K UCXOJHOMY COCTOSHUIO, TO OHA BHOBB
OyzeT Bo3BpallleHa B BBIHYK/IeHHOe cocTosiHue. U ecsin 3TOT mpotiecc Oyzer
MIOBTOPATHLCA C OJJHUM U TE€M Ke IIepUO/I0M, acTpaJIbHOE TeJIO KJIETKU Oy/eT
PACKAYUMUBATDBCA kak MadATHUK. ECTECTBEHHO, 3TO NIPUBOAUT K
necTabuim3anuu KJIeTKu B nejaoM u 4vactuyHomy PA3PYIIIEHWIO
acmpanavHoO20 meaa Kaemiu, B IIEPBYIO odepenp,
6EePXHEeaAcCmMpanbHbIX CMPYKMYpP KAemKu, KOTOPble y MOJIOHEKU
HAXOJATCA B CTA[IUU PA3BUTHUA U MOITOMY JIETKO MOTYT OBITH Pa3pylleHbl
moZ06HbIM TIporieccoM. Takum 00pas3oM, HOACYHYB B BUe INPUMaHKU
MOJIOJIOMY TIOKOJIEHUIO OIIPEJeIEHHOTO THUIIA MY3bIKy, OT KOTOPOH
nocaeAusass OyeTr JIOBUTh «Kand», MOKHO OYEHb JIETKO U HaJEKHO
YHUYTOXKUTD €€ 3BOJIIOIMOHHOE OyayIiiee. UTO MpaKTUYECKU U IPOUCXOUT
10/l BIUAHUEM «MY3BbIKA» B BUJIE «P3MI» U «METaJLII».

Bcé cTonp moAapoOHO omucaHHOe U pas3obpanHoe H. JleBarmoBbiM,
apngerca OCHOBOM JIJIA ITOHUMMAHMA pa6oTel psAga IcH-
TEeXHOJIOTUU, IPUMeHsEMbIX OTHOCUTEJIBHO Jt0/iel. Bo3Bpaiasch Teneps K
celbMOUM TIJlaBe BTOPOU 4YACTH, MOKHO B IIOJTHOU Mepe oneHuth HE
ITPOCTO cooTBeTCTBHE, a B3aUMOJAONOJHEHHE BCETO TOrO, UTO AAJI KaK
6a3y B nonnManuu Hukosau u toro, uto COBEPIIINJI A. XaTbpIO0B B
oToM ke HamnpasiaeHur, HO Ha BOJIEE IJIYBOKOM YPOBHE,
BKJIIOUAIOIIIEM M PACUETHI, U JIETAIbHOE omnucaHue (U3UKU IIPOIECCOB,
JIeXKAIIUX B OCHOBE 3TUX TEXHOJIOTUM. Pa3HBIMU JIIOABMU, U HE TOJIBKO
STUMHU JABYMSA BBIIAIOIIUMUCA YUYEHBIMU, OCTaBJIEH JIJIsI OCMBICJIEHUS
COBEPIIIEHHO /IOCTATOYHBIN OBbEM unrdopMarym, KOTOPHIH
npu caoxeHuu 3akoHomepHo IIPUBO/UT x IIOHMMAHUMIO
ITPUPO/IbI (pusuku) Bcero. Iloproptoch — Toibko CBOVM TPY/IOM
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MOKHO JIOOUTbCS TOTO, UTO 3Ta HH@OpPMANUs CTaHET COOCTBEHHBIM
3HanueM. Bcé, maHHOe B TOTOBOM BHjlEe, Oy/IeT IPUHUMAThCSA HA YPOBHE
0aHaAAbHO20 Y008.1emeopeHUR A1I0ooNnbIMmemaea u 6e3 MpUI0KeHU
ycuwiInid B 3HaHUe He IMepPepacTeT, KauecTBEHHbIX ndMeHeHuil Mosra HE
BbI3OBET.

7.5. T'oprouee

Tenma CyIIHOCTH WPEACTaBIIAIOT cO00M cBoeoOpa3Hble «Oaku ¢
2oprouum», 6e3 KOToporo GU3NUECKOe TeJIO0 He MOXKET CyIecTBOBaTh. 1
Kak JIt00oe ropioyee «0OHO» UMEET OJHY IIPOTUBHYIO IPUBBIYKY — JIOBOJIBHO
O6BICTPO pacxojioBaThes. [10oMOIHEHME 3aM1acOB STOTO «TOPIOYETro» B TeJiaxX
CyIIHOCTH IIPOUCXOAUT HENIPEPHIBHO, 34 CUET pacIHIelJIeHUs HAaKOIIEHHBIX
B KQKJIOU KJIETKE OpraHu3Ma OpraHu4YeCKuX U HEOPraHUYECKUX MOJIEKYJT 1
aToMoOB. JlocTaBKa 5TOT0 «TOILIUBA» JJIsl KJIETOUHBIX «TOIMOK» IMPOUCXOAUT
IIOCPECTBOM IIOTOKA KPOBH, KOTOPasi HACKIIIAETCA HY>KHBIM «TOILJTUBOM» B
KUIIIEUHUKe, BcachblBasg Yepe3 ero CTEHKH, MOPOAYKT IEPBUYHOTO
nepepapuBanusa mmmu. B mnponecce IIEPEBAPUMBAHUWA IIWIINA
KUIIIEUHUKOM TIIOTJIOMIEHHAsA Yes0BEKOM IIHUINA pACIIEIUIAeTCa 0
pPacTBOPUMOIrO B KpOBHU COCTOsIHUA. KpOBb [OCTaBJIsIET 3aTeM 3TO
«TOILJIMBO» KaXKJOU KJIETKE OpraHu3Ma, I7ie OHO U HaKaITlJITUBAETCS.

Kak BUZTHO 13 U3JI0:KEHHOTO BBIIIIE, 3TOT Mpollecc TpedyeT HAJIUYUSA B
KeTyIKe 108Z0010% u JTOBOJIBHO JUTUTEJIHOTO mporiecca
ITPEOBPA30OBAHUA ITUIIN 510 YypOBHS BO3MOKHOCTEU KJIETOUHOTO
ycBoeHUs. B 3aBucuMocTH OT CcOCTaBa MNHUINA U CTeNEeHU €€
IpeIBapUTEIbHON 00paboTKM (CTelneHu TepMuuecKou o0paboTKH, T.e.
IIPUTOTOBJIEHUS) STOT IIPOIECC 3aHUMAaeT OT OJIHOTO /A0 TPEX YacoB.
[TosTOMY B COCTOSIHUM CTPECCA, KOTOPHIM ABJISIETCA «COCTOSAHUE YOUICTBA»,
KAZK/IAA KJIETKA opranmsma HCOOJIb3yeT, B OCHOBHOM, 3alac,
HAKOILJIEHHBIN /10 MOMEHTA CTPECCOBOTO COCTOSAHUA. [103TOMY « TOTLITUBHBIN
pecypc» KaKJ0W KJIETKM BechbMa oOrpaHudeH. M korja B CTpeccoBOU
CUTyallUd MPOUCXOJUT aKTUBHOE pacIlelVIEHNe STOr0 3alaca B «TOMKaX»
cimpaneit mosekyn JHK u PHK KIeTOK Ui «BBICBOOOXK/IEHUS
IUIEHEHHBIX B 3TOM TOILTHBE ITIEPBUYHBIX MATEPUU, CTOJIb HEOOXOTUMBIX JIJIs1
coBepIiaeMoi paboThbl, 00BEM TOIJIMBHBIX 3aI1aCOB KaXKJOU KJIETKU OUYEHD
6picTpo yOBIBaeT. M1 HacTynmaer MOMEHT, KOT/la HAKOMJIEHHOE «TOILJIUBO»
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MIOJIHOCTBIO  BBIpabaThIBaeTCs KaXKJIOM M3 KJIETOK opraHuama. B
OOJIBIIMHCTBE CJIydaeB IIOJIHASA «BbIpA0OTKa» HAKOIUIEHHOTO TOILIHUBA
HacTymaeT ouyeHb ObicTpo, B To Bpems kak HACBIIIIEHUWUE KPOBU
HOBBIM «TOIUIMBOM» MPOUCXOJUT HecousaMepuMo MejieHHel. ITosTomy
KOTJIa KJIETKA PAcXOAyeT CBOM 3amac, IPOUCXOAUT pPe3KOe yMeHbIIIeHUe
oOpaTHOTO MOTOKAa MEPBUYHBIX MaTtepuil oT Tesl CylmiHOCTH K (hu3ndecKu
IUIOTHOMY Tesy. M30bITouHOe HachilleHue Tea CyIHOCTH HcYe3aeT U
MOSABJIAETCA WX HENOCTATOYHOE HachIlleHue. [Ipu 3TOM NJIOTHOCTH TeJl
CyIIHOCTH yMEHbIIIaeTcs, OHU B MEHbIIEN CTeleHW BJIUAIOT Ha CBOE
MUKPOIIPOCTPAHCTBO, B Pe3yJIbTATe YEer0 YMEHBIIIAETCS U CTEIIEHb OTKPBITUSA
KaueCTBEHHOT0 Oapbhepa MeK/ly BTOPhIM U TPEThUM YPOBHAMU. Kpome Toro,
MOJIEKYJIBI, aTOMbl ¥ HWOHBI, INPEJICTABJIAIOIINE CcOOOU KJIETOUHOE
«TOIJIUBO», JI0O TOTO KaK «CrOPeTb» B KJIETOUHBIX «TOIKAaX», CO3/laBaIU
JIOTIOJIHUTEJIbHOE BJIWMSIHUE HA CTeleHb JedopMaIui MUKPOIPOCTPAHCTBA
KJIETKH B 11eJ10M. U kak ciencrBue 3Toro, YMEHBIITAETCSA coOcTBEHHBIN
YPOBEHD MEPHOCTMH! coOGCTBEHHO KJIETKMU.

YMeHbIlIEHHE COOCTBEHHOTO YPOBHS MEDHOCTH KJIETKH MPHUBOIUT K
YMEHBIIIEHUIO CTETIEHN OTKPBITHUS U KAQUECTBEHHOTO Oaphepa MeK/Ty BTOPhIM
TesioM CyIHOCTH U TepBbIM — (U3UYECKU IUIOTHBIM TejioM YesoBeka.
VIMEHHO [O3TOMY BOCCTAHOBJIEHHE IIOCJIE «COCTOSIHUA YyOHUiicTBa»
HAYMHAETCSA C HACBIIEHU KJIETOK UX « TOIUTUBOM », PacillellyIeHrue KOTOPOTO
10 Mepe HACHIIEeHNS T03BOJISIET BOCCTAHOBUTDH ONTUMAJIbHYIO IIJIOTHOCTD, &
cJ1e/I0BaTeIbHO, U CTeleHb BJIWSHUE HA MUKPOIPOCTPAHCTBO BTOPOTO Teja
CyliHoCTH, MO Mepe HaCBIIEHUs KOTOPOTO BOCXOAAINIMMU ITOTOKAMU
IIEPBUYHBIX MaTepuil BcE Oosiee m 0Oo0Jiee OTKPBIBAETCA KaueCTBEHHBIHN
Gapbep Mexay BTOPbIM U TpeTbuM Tesamu CymiHocTu u T.J. He Hazo
3a0bIBaTh, YTO usuueckn IUIOTHOE TEeJIO SIBJISIETCS
CJI0>KHOOPTaHNU30BaHHOUN OMOJIOTUYECKOU MAIIUHOM, KOTOPYIO CO3/Ia€T cebe
CyIIHOCTb /1718 B3aUMO/JIEUCTBUSA U BO3/IEUCTBUA HA OKPYKAKOIIyIo cpeny. U
kak KAYK/IAA MAIIIMHA, kakoii ObI COBEPIIIEHHOUN MAIITMHOU U He OBbLIIO
CO3/IaHHOE TIPUPOA0N PUBUUECKU IIOTHOE TeJI0, UMeeT CBOU OTPAHUYEHU
Y TIpe/ieJibl BO3MOXKHOCTEMN. ..

Kak BUHO M3 aHajIM3a IIPOIECCOB, IIPOMCXOJIAINIUX HAa YPOBHE TeEJN
CylIHOCTH, MOJIOKUTETBHOE 3BOJIIOIMOHHOE CMEIeHHe — HapallliBaHUe
SBOJIIOIIMOHHOTO MsIca — BO3BMOKHO TOJILKO TOT/Ia, KOT/Ia 10T BO3/IEHCTBUEM
«HATIIOJIHSIEMBIX» BOCXOJIAIIUMH IIOTOKAMU TNEPBUYHBIX MaTEPUU TeJ
CymiHocTH CBOMCTBAa M KayecTBAa MUKPOIIPOCTPAHCTBA HU3MEHSTCS
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HACTOJIPKO, 4YTO CTAQHOBATCS TOKJIECTBEHHBI CBOHCTBAM M KadecTBaM
o4yepeHOUN MEPBUYHON MaTepUU. A 3TO MPOUCXOAUT TOJIBKO TOT/IA, KOT/a
cuctemMa Tea CyIIHOCTM B COCTOSSHHUM JIOCTaTOYHO H3MEHUTH CBOE
MHUKPOIIPOCTPAHCTBO. A 3TO BO3MOKHO TOJIBKO IPU CJIEAYIOIIUX YCIOBUAX:

1. Hanuure BOCXOJAMIMX IIOTOKOB TE€PBUYHBIX MaTepui,
IIPOHU3BIBAIOIINX TEJIA CYIIHOCTH.
2. B03MOXXHOCTB yBeJIMUEHUA MOJIEKYJIAPHOro Beca Mmosiekysa JJHK

u PHK, u, Kak cijefcTBUe, yBeJIUUEHUE «Beca» yKe HapaOOTaHHBIX TeJI
CymnHocru.

IIponussiBaromue Tesna cymuHocty BOCXOAAINME ITOTOKMN
IIEPpBUYHBIX MaTepUU BO3HUKAIOT, KaK YyKe OTMeuaJoch paHbllle, B
pe3yabTaTe paclajia OpPraHWYecKMX U HeOpPraHWYecKUX MOJIEKYJT BO
BHyTpeHHeM 00BeMe crimpasneit mosekya JTHK u PHK, roe dopmupyercs
cTosiuass BOJIHA MeEPHOCTH (IOCTOSHHO CYIIECTBYIOIUE IePUOJUYECKU
MIOBTOPAIOIINECS TIePeNaibl YDPOBHEN MEPHOCTH 110 BCEM HANPaBJIEHUAM BO
BHyTpeHHeM 00beéMe Mmosiekysa JTHK u PHK). Crosyas BosiHA MepHOCTHU
cozmaéer CBEPXKPUTUYECKUE YC/IOBUA mia OoJbIHIMHCTBA
MOJIEKYJI, TONABIINX BO BHYTPEHHUU OOBEM cHUpaJIed, UTO JleJlaeT MX
HEYCTOMUMBBIMHM, WU OHHM pAacCIaJalTcsA HAa MaTepuu, UX oOpasyloliue,
KOTOpble (OPMUPYIOT BOCXOZAIINE IOTOKUA IEPBUYHBIX MaTepuil. s
obecieuenuss stroro HEOBXO/JMMO (kenaTeJbHO  PETYJSAPHO)
«IIOABPACBIBATD TOIIVIMBO» B «TONKY» KaXKJOU KJIETKH
OpPraHu3Ma, UTO U OCYIIECTBJISIETCS MOCPEACTBOM IOTJIONeHUsA YesloBeKOM
INUIU,  KOTOpasg  MPOXOAUT  Mpe/IBApUTEIbHYI0O  00paboTKy B
MUIIEBAPUTEJILHON CcUCTeMe OpraHu3Ma U B BHUJIE MOJIEKYJ MOIA/aeT B
KpPOBb. KPOBOTOK /10CTABJISIET 3TU MOJIEKYJIbI B KAXK/YIO KJIETKY OPraHU3Ma,
I/le OHU U MOTNOJIHAIOT «TOIJIMBHBIE PECYPCHI» KAXK/I0U U3 KJIETOKS.

C mepBBIM yCJIOBHEM BCE MPOCTO U MMOHATHO. A BOT, KaK OBITH CO BTOPBIM
ycaoBueM? Kakum o06pa3om MPOUCXOAUT YBEIUUEHUE MOJIEKYJIAPHOTO Beca
mosiekysl JIHK 1 PHK, u, kak cjie/icTBHUe, YBEJIUUYMBAETCA «BeC» TeJl
Cymaoctu? IloHMMaHMe 3TOro mporecca JAET KIKY K ITIOHUMAaHUIO
BBOJIIOIIUM pasyMma, 3BOJIIONUM pasyMHbIXx CymiectB. M, kak HU CTPaHHO,
OTPOMHYIO POJIb B 3TOM HUrPAIOT 3MOIMH, TOYHEEe, SMOIIMOHAJIbHBIE
COCTOSIHUSA, B KOTOpble  «BXOAUT» YesoBeK JJis peaju3anuu
II0JIOKUTEJILHOTO JleticTBUsA. JlaBaliTe OoJiee IPUCTAJIBHO «B3TJITHEM» Ha

3 Bonee moapo6HO cM. Hukosmaii Jleamos «Cymuocts 1 Pasym», T. 1, T71. 2.

27



®. HlkpynaueB «CeetJIbiii Benuk» H. JIeBamnoBa B «bannoMm Jlene» A. XareiooBa u Tpynoas Jlonara

arot Y/IMBUTEJIBHBIN ITPOIIECC, 6;1arofaps KOTOPOMY MBI MOKEM
OCO3HaBaTh Ce0S, MBICJIUTh KW TBOPUTh... PaccMOTpUM HOpPMAaJIbHOE
cocrosiHre YenmoBeka, mpu KotopoM Tesa CyrrHocTH YesioBeKa MoIydaioT
ONTUMAaJIbHOE HACBIII[eHe MEPBUUYHBIMU MAaTEPUSAMU MPU CYIIECTBYIOIIEM
Ha JITaHHBIA MOMEHT YPOBHE UX 3BOJIIOIIMOHHOTO pa3Butus (cMm. Puc. 168).

Jlaa  ceepwieHun  Kaxkoz2o-HUOYOb  NOAOHCUMEABHOZ20
delicmeusn Yeaosek 004 CeH 0UMU 8 IMOUUOHAABLHBLIU PE30OHAHC
¢ amum Oeiicmeuem. II0T0KUTETbHBIE 5MOIUHM, COOTBETCTBYIOIIHE
JEWCTBUIO, BO3HUKAIOT KaK pe3yJIbTaT JIOMOJHUTEILHOTO HACBIIEHUS
TpeTbero u uerBEpToro Tes CymHocTu mepBuYHbIMU MatepusiMu G u F,
KOTOPOE€ BO3HHKAeT KaK CJIeJICTBHE YBEJIWYEHUS WHTEHCUBHOCTH
MeTabosim3aMa B KJIETKaX oOpraHu3Ma. HTEHCHBHOCTH MeTabom3Ma
perynupyercsa coctosinueM Co3HaHusa UYesioBeKa, COOTBETCTBYIOIIETO
nagHoMmy JevictBuio. Co3HaTenbHOEe ycwiane YesloBeka, OCO3HaHUE U
I'OTOBHOCTD COBEPIIUTD AEAHNUE, BKJIIOUAIOT
II0/ICO3HATEIbHbIE MEXaHU3MBbI yIIPaBJIeHUs] YPOBHEM TOPMOHOB B KPOBH.
[TogobHOE co3HATEJIPHOE YCWJINE CTUMYJIMPYeT aKTHBHOCTh THIO(HU3a,
KOTOPBI  YBEJIMYMBAET  BHIPAOOTKY  «YIPaBJAIOIIUX»  TOPMOHOB.
«YTIpaBisAONHe» TOPMOHBI  IIOCPEACTBOM  KPOBOTOKA  JIOCTUTAIOT
HAJIMOYEYHUKOB U IIIUTOBU/THOU JKeJIe3bl, MapalldTOBUIHBIX JKEJIE30K U
CTUMYJIUPYIOT BBIPAOOTKY UMH JOMOJTHUTEIBHOTO KOJUYECTBA «PabOUNX»
TOPMOHOB — O€JIKOB, KOTODbIE€ ONATh-TAKH UYepe3 KPOBB, JIOCTABJISIOTCS
HEMOCPE/ICTBEHHO B KaXK/IyI0 KJIETKYy OpPraHM3Ma, BbBI3bIBas YCKOPEHHE
OOMEHHBIX IIPOIIECCOB B KJIETKAX. YCKOpPEHHWE OOMEHHBIX ITPOIECCOB
IPUBOJIUT K TOMY, YTO B €JAWUHHI]y BpeMeHU OOJIbIllee KOJIHYECTBO

«ITUTATETbHBIX» MOJIEKYJI TIOIAIAaeT BO BHYTPEHHUH

Imesnorarmace coctommes 4 o6bem crimpasent mosekya JJHK u PHK kieTtoxk.

Bosplliee  4mciio  MOJIEKYJT  IIOMAJaeT B
KJIETOUHbIE «YEPHBIE ABIPbI» — 00Jiee MOIIHBIN
BOCXOJISIIIIMUA TIOTOK TEPBUYHBIX MaTepuil OyzieT
npoHu3bIBaTh Tesa CymuHoctu Yesnoseka (ecm. Puc.
18). IIpomeccei Ha ypoBHe Ten CyIIHOCTH
OITPEJAE/IAIOTCA ITPOUCXOJAAIIINM Ha
KJIETOYHOM YPOBHE, IO3TOMY 00paTUM BHUMAaHUe Ha
IIPOUCXOJAIEE C TeJaMU KJIETKU. B «HOpMasibHOM »
COCTOSIHUM OpraHu3Ma OOMeHHble IIpPOIlecChl B
Pucynox 28 KJIeTKe TPOTEKAIOT Ha ypPOBHE, obecreunBaiolieM
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BBINIOJTHEHUE TeX QYHKI[UHN, KOTOpbIE OIpe/iesieHbl Ha3HAUeHNeM JIaHHOMU
kiaetku. [Ipu aTOM, Kak B cIydyae HeHpoOHOB Mo3ra, KOTOpble MOTYT UMETh
YyeThIpe Tesa, BKIoUasa (pU3NUEeCKU IJIOTHOE, BBICBOOOXK/IAEMbIE B KAXK/IOU
KJIETKE [IEPBUYHbIE MAaTEPUU IIPOIIOPIIMOHATIBHO HACKIIAIOT BTOPOE, TPETHE
1 yeTBepTOeE Tesna CyIIHOCTH.

9to no3sossieT KAZK/ION KJIETKE makcuMasibHO COOTBETCTBOBATh
BBITIOJTHSIEMBIM (PYHKIIUAM MPHU CYyIIECTBYIOIEM Ha JIAHHBII MOMEHT
SBOJIIOIIMOHHOM Pa3BUTUH 3TOU KjIeTKH (cM. Puc. 19).

IHOJIOZKUTEJIBHBIE 39MOIINUN 1puBOAAT K AaKTUBU3AIUUA
0OMEHHBIX MMPOIECCOB B KAXK/IOU U3 KJIETOK OpTaHU3Ma, B pPe3yJIbTaTe Yero
6oJIbllIee KOJTUYECTBO OPTAHUYECKUX U HEOPTAaHUUECKUX MOJIEKYJI IOMIa/1aeT
BO BHyTpeHHUM 00béM cnmpaseit mosiekyn JJHK u PHK. Pacnanascey o
ylapaM¥ BHYTPEHHUX Ie€PeIajjoB MEPHOCTU, OHU OCBOOOKAAIOT IEPBUYHbBIE
MaTepUU B  HHUX  «3aKJIIOUEHHBIE». YBEJIUYUBAETCA  MOIIHOCTD
BOCXOAIIIMX ITOTOKOB mnepBUYHBIX MaTepuii, IPOHU3bIBAIOIINX
BTOpOe€, TpeThe U ueTBEpPTOe Tesna CymiHOCTU. B ciydae MOJIOKUTETbHBIX
BMOITUM TpeThe (acTpajibHOe) TeJ0 He «cOpachlBaeT» 3allOJIHSAIOIINE €ro
nepBuuyHble MaTepuu G u E. KauecrBeHHble Gapbepbl MeXKAY YPOBHAMU
MIPOJIOJIKAIOT OBITh OTKPBITBIMU, U BOCXOZAIINE
moToku mnepBuuHbix wmarepuii G, F u E
IPOZOJIKAIOT HAchIaTh Bee Tena Cymuoctu. B 4L
CIWJIy TOTO, UTO KaueCTBEHHBIN Oapbep MexXAy
TPETPUM U YETBEPTHIM YPOBHAMHU HE OTKPBIT
IIOJIHOCTBIO, «30BITOYHBIN» BOCXOAAIIUH IIOTOK
IepBUYHBIX MaTepUdl HAYMWHAET, BCTpedas
CONPOTUBJIEHUE, PA3BOPAYUBATHCA U CO3/IAET
S3TUM JIOTIOJTHUTEJIbHOE HACHIIIEHNE TPEThETO
tesia CylmiHoCTH epBUYHbIMU MaTepusamMu G u E.
[Tosryuus JOITIOJIHUTEJIbBHOE
HACBIIIEHWE, Tperbe Teno CymHocTH >
«tosictreeT». «lloTsKesieBiliee» TpeThe TEJO
CYIITHOCTH B OOJIbIIIEN CTeNleHU HAaUYMHAeT BIUATH
Ha OKpyXKarolllee MUKPOIIPOCTPAHCTBO, YBEJIMYUBAETCA €ro YypPOBEHb
coOCTBEHHOU MEPHOCTH.

B pesynbraTe 3Toro KAUECTBEHHDBIN BAPBEP mexny TperbuMm
1 YETBEPTHIM YPOBHSIMHU OTKPBIBAETCS B OOJIbIIIEN CTEIEHH, YTO CO37AET
YCJIOBUSA JIJ1 JOTIOJTHUTETBHOTO HACBIIIIEHUA U YeTBEPTOro Tesia CylHOCTH

PucyHoxk 19
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(cm. Puc. 20).

B cuity TOro, 4T0 YpOBEHD 3BOJIIOIIMOHHOTO
Pa3BUTHsA OpraHU3MAa B II€JIOM U KJIETKH B
YAaCTHOCTH HE TIO3BOJISIET OTKPBITh WU
IIPUOTKPBITh KA4YeCTBEHHBIM Oapbep MexIy
YeTBEPTHIM U IATHIM YPOBHAMH, YTO B KOHEYHOM
uTore omnpeensercs IIPOCTPAHCTBEHHOU
ctpykrypout wmosiekyan JIHK u PHK u wux
MOJIEKYJIAPHBIM BECOM, BOCXOJSAIIHNE IOTOKHU
IIEPBUYHBIX MAaTEPUU «YITHPAIOTCS B IIOTOJIOK» U
pasBopaunBaoTcsai. PABBEPHYTBIM Ttakum
obpazom Bocxogsamui ITOTOK mnepBUYHBIX
MaTepUl HAYWHAET JIOMOJIHUTEIFHO HACHIIIATh
yerBéproe Teno CymuHoctu. IlocreneHHO

Y

PucyHok 20

YPOBEHb HACBHIIIEHUS MEPBUUHBIMU MaTEPUAMU
yeTBepTOoro Tesia CyIIHOCTH JOCTUTaeT KPUTUYECKOTO YPOBHA. ITO
MIPOUCXOJUT B CHJIy TOTO, YTO JUAIA30H Iepernaja YPOBHA COOCTBEHHOM
MepHOCTH  Kaxkzoro Tteina  CyIIHOCTA — ompejiensercsi  ypPOBHEM
SBOJIIOIIMOHHOTO Ppa3BUTHSA OPraHU3Ma, KJIETKH U MO3TOMYy, IIOCJe
ONTUMAJIBHOTO HACBIIeHUA 4YeTBEPTOTO Tesa CyImHOCTA HA JTaHHOM
3BOJIIOIIMOHHOM YPOBHE Pa3BUTHUSA, MPOAOJIKAIOIIEecHd AOIOJIHUTETbHOE
HACBIIIEHWEe  3TOr0  Tejla  IIePBUYHBIMU
MaTepUAMM  OPUBOAUT K  U3OBITOUYHOMY
HacbimeHnuo. WM xkorma WM3BBITOYHOE
HACBIIIIEHUE uyetBépTroro Tesna CyliHOCTH
JIOCTUTHET KPUTHUUYECKOTO YPOBHS, BOBHUKHET
oOpaTHBII MOTOK TEPBUYHBIX MaTEpPUU OT
YEeTBEPTOrO Teja CyIHOCTA K TpeTbeMy.
«IloTskesieBIlee»  4YETBEPTOE  Teo, 3a
HEBO3MOKHOCTBIO  «IIPOJABUTH»  IOTOJIOK
(OTKpBITh KaueCcTBEHHBIN Oapbep MexXIy
YeTBEPTHIM U MATHIM YPOBHAMM), HAUUHAET
«IIpOJIaBJIUBATh MOJ». B pe3ysbrare 3TOrO0, Ha
TpeTbeM YypOBHe BO3HUKaeT JAedopmalnus,
IIOJIHOCTBIO MOBTOPAMOIIAA (POPMY UETBEPTOTO
testa CylHOCTH.

PucyHoxk 21

dra pedopmanuA 3amnoJHAETCA Pa3BEPHYTBIMU  BOCXOZAIIMMU
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IIOTOKAMH TEPBUYHBIX MaTepUii, U Ha TpeTbeM YypoBHe CylrHOCTH
MIOSABJIAETCA TPOEKIUs YeTBEpToro Tesa (ecm. Puc. 21).

[Ipoeknus 4YeTBEPTOTO Tejla HA TpPeTbe TeJO CYIHOCTH CO3JAET
JIOTIOJIHUTEJIbHOE WCKPUBJIEHWE MHUKPOIIPOCTPAHCTBA HA 3TOM YPOBHE.
[Ipoeknusa derBéproro Tena CylIIHOCTH KA4eCTBEHHO WJIEHTUYHA
YeTBEPTOMY TeJy CYIIHOCTH, IOTOMY YTO OOpa30oBaHA CIAUSHUEM TeX Ke
cambix TepBuuyHbIX Matepuili G, F u E. [lostomy, «HakIa/ibIBasch» Ha
TpPeThe TEJIO CYyITHOCTU, 0O0pa30BaHHOE CIUAHUEM ITIepBUYHBIX MaTepull G 1
F, sra mpoekunus He BBI3bIBAET NPAKTUYECKH HHUKAKUX KadyeCTBEHHBIX
M3MEHEHUU B CAMOM TpeTheM TeJie. TpeTbe TeJI0 U MPOEKIUSA YETBEPTOTO
tesja KAYECTBEHHO OT/IMYAKOTCHA apyr ot apyra u Kak Obl
MIPO3payvyHbl JpyT AJd aApyra. Haanuume o61yx 571€MEHTOB B KaUeCTBEHHOM
CTPYKType 3THUX Tesa (Takux, Kak nepBudHble Matepuu G u F, xoTopbie
BXOJIAIT KAK B cOCTaB rubpuzia Tperbero tesa CylniHOCTH, TaK U YETBEPTOTO),
niesaeT TpeThbe Tesio CyIHOCTU KaK Obl « BABKUM » JIJIS1 IPOEKITNU YETBEPTOTO
Tesia. AHAJIOTUYHO, B TOW WMJIM UHOM CTEIEHH «BA3KUMU» JJIA COJTHEYHOIO
cBeTa ABJAIOTCS JKUJIKMEe U Tra3000pasHble cpeAbl. JTO MNPUBOAUT K
INOABJIEHUIO TPEHWA, COIPOTUBJIEHUA ITUX CpeL ABHXKYILIUMCA
CBETOBBIM BOJIHAM, U CKOPOCTH JBU:KE€HUA UX yMeHbInaercd. [Ipoucxoaut
3aMe/lJIeHUE [BWKEHUS BOJIH IPU NPOHU3BIBAHUU NPO3PAUYHBIX [IJId
CBETOBBIX BOJIH CpeJi, 1 U3MEHsAETCA HallpaBJeHUE PacHpPOCTPAHEHUA UX,
4TO OTpaxkaercad B (uU3NKe KOIPPUIMEHTOM IPEIOMIIEHUS CPEAbl Ncp.
AHasioru4yHbBIe ABJIEHUSA BO3HHUKAIOT U NPU HAKJIAJBIBAHUHU IIPOEKIUU
yeTBEPTOrO Testa CyITHOCTH Ha TPEThE: MEPBOE KaK Obl «BA3HET» BO BTOPOM.
CKOPOCTDb /JABUKEHUA ITPOEKIIMUM uyeTBEPTOTO TeEaa IIOJ
JlaBjieHueM OOpaTHBIX IIOTOKOB TIIEPBUYHBIX MaTepUil 3ameJlJIseTcs
(aHAJIOTOM MOKET CJIYKUTD IaBJIeHUE CBETA, UTO B IIPUHITUIIE TO KE caMoe),
¥ HacTyllaeT MOMEHT, KOTJla [JABUKE€HHE IIPAKTUYECKH IIpPeKpaIaeTcs.
[Ipoekiusi 4eTBEPTOro Tejla Kak OBl 3acTpeBaeT HAa HEKOTOPOe BpeMs B
TpeThbeM Tesie. /laBjieHne OOpaTHBIX IMOTOKOB IEPBUYHBIX MaTepUU Ha
MIPOEKIINI0 4YeTBEPTOrOo Tejia (mapycHbl 3@d@eKT) ypaBHOBeNIMBaeTCs
COIIPOTUBJIEHUEM «CPeJIbl» — TPeThbUM Tes1oM CyITHOCTH.

ITO TMPUBOAUT K JIOOOMBITHENUIIINM TOCTEACTBUAM. «3aCTPsBIIAS» B
TpeTbeM Tejie CyIHOCTH TMPOEKI[UA YEeTBEPTOrO Teja MPUHOCUT ¢ cOOOMU

JOITOJIHUTE/JIBHOE MCKPUBJ/IEHUWUE MHUKPOIIPOCTPAHCTBA. ITO
JIOTIOJIHUTEJIbHOE  HWCKPUBJIEHHWE MPOCTPAHCTBA, HAKJIAJbIBAsACh Ha
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HNCKPpHUBJIEHHE, CO3JaBa€MO€ TpPETbHM TEC/JIOM

AL L CylIHOCTH, BBI3BIBAET €€ OOJIbIllee OTKPBITHE
| cd.yc KauecTBEHHOrO Oapbhepa MeXJy BTOPBIM U
UTE 7 TPETbUM YPOBHSIMH. IIpn 3TOM
f ,g\;‘? YBE/INMUUBAETCA MOIIIHOCTD
7 o BOCXO/IAINUX TIOTOKOB TIEPBUYHBIX MaTepPUH,
}

KOTOPbIE€ «IIPOPBHIBAIOTCSA» Uepe3 KaueCTBEHHbBIN
O6apbep MeXK/Iy BTOPBIM U TPETbUM yPOBHSIMU. B
pes3yJibTaTe 3TOro, 60Jjiee MOITHBIU BOCXOJIAIIAN
IIOTOK IIEPBUYHBIX MAaTepUN «yAapseTcsa» B
YeTBEPTOE TEJI0 CymHocTH. Ho
KAYECTBEHHDBIN BAPBEP Mexy TpeTbuM
1 YeTBEPTHIM YPOBHAMU KJIETKU OCTAETCS TAKUM
’)Ke, Kak U ObLJI, MO3TOMY BOCXOJAIME MOTOKUA IEPBUUYHBIX MaTEpUH,
«yIUpasiCh» B UYETBEPTOE TeJIO CYIIHOCTH, BBI3BIBAIOT e€IEé OoJibliiee
HAChIIIIEHNE TOCe/IHEer0. YeTBEPTOE TEJO €elllE€ OOJIbIIE «TSKETEET», YTO
BbIBHIBAET YBEJIMUEHHE CTENeHW BJIUAHUA €ro Ha OKpYKarollee
MHUKPOTpPOCTPAaHCTBO. [IpoeKIusas YeTBEPTOro Tejla YIUIOTHSAETCS U, B
KOHEYHOM WTOTe, HACTyllaeT MOMEHT, Korjia OoJsiee MOIIHBIM OOpaTHBIN
IIOTOK TEPBUYHBIX MAaTEPUU «IPOCTO» IPOTAJIKUBAET €€ (IMPOeKINIo
YETBEPTOTO TeJia) Yepes TpeThe Tesio CymniHocTu. Takum 00pa3oM, MPOEKITUs
yetBéproro Tesia IIPEO/IOJIEBAET xauecTBEHHBIN Oapbep MeEXIY

PucyHoxk 22

BTOPBIM U TPETHUM YPOBHSIMU KJIETKH U OKa3bIBAETCA MEXY TPETBUM U
BTOpBIM Tesamu CyriHoctu (cMm. Puc. 22). O6paTHbId NOTOK MEPBUYHBIX
MaTepUui MPOJOI’KAeT TOJIKATh IMPOEKIIUI0 UeTBEPTOro Tejia (MapyCcHBIN
s dext). Tosbko ero MOIIHOCTH YK€ He TaKas, KaK MeXJy TPETbUM U
yeTBepTHIM ypoBHAMU. Ilostomy CKOPOCTD aBmkeHUS NOPOEKIUU
yerBeépToro Teja YMEHDBIIIAETCA. Ho TemMm He MeHee, TPOEKIUA
YeTBEPTOTO Tejla «IPUKUMaeTcsi» OOpATHBIMU IIOTOKAMU THE€PBUYHBIX
MaTepui Kk BTopomy Teiay CymiHocTu. KauecTBEHHO MPOEKIUA YETBEPTOTO
Tejla U BTOPOE TeJIO KJIETKU OTJIMYAIOTCS OOJIbllle, YeM 3Ta MPOEKIUs U
TpeThe TeJlo KiaeTKU. IIpoeknus yeTBEPTOro Tesa oOpa3oBaHa CIAUSAHUEM
Tp€x nepBuuHbIX MaTepuil G, F u E B To BpeMs, Kak BTOpOe TeJIO KJIeTKU
cocTouT ToJIbKO u3 Matepuu G. [loaTomy 00IINX KaueCcTB MeXK/Ty IIPOeKITuen
YeTBEPTOTO Tejla U BTOPBIM TeJIOM KJIETKH MEHbIIle, YeM OOIUX KauyecTB
MEX/Iy 3TOM MPOEKIVeN U TPETbUM TeJIOM KJIeTKH. [l03TOMYy «BA3KOCTH»
BTOPOTO Tejia KJIETKU Oy/ZleT MeHbllle, UeM <«BA3KOCTb» TPEThero Tesa
xretkn. Ho 1 OBPATHBIN ITOTOK mepBUYHBIX MaTepHi, UAYIHH OT
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3aKpBITOTO Oapbepa MeKAy YETBEPTHIM U IATHIM YPOBHSAMH, 3HAUNUTEIHLHO
cinabee, Tak KaK OH YaCTUYHO pacCcerBaeTcs, a YaCTUYHO HaCHIIIAeT cOOOM
TpeThe TEeJIO KJIEeTKHU. B pe3ybraTe 3TOro MpU TOM 3Ke IapycHoM 3dderTe
«BeTep» OOpPaTHOTO MOTOKA IMEPBUYHBIX MATEPUN «JIAaBUT» C MEHbIIeN
CHJION Ha IWPOEKIIUI YEeTBEPTOrO Tejla KJIETKH, HO TeM He MeHee
«IIPHKUMAaET» €€ KO BTOPOMY TesTy KJIEeTKU. MeHbIas «BA3KOCTh» BTOPOTO
TeJIa KJIETKU B TO K€ BPeMs YJIEPKUBAET IIPOEKIINI0 YEeTBEPTOTO Tejia OT
HEMEJIJIEHHOTO «ITPOJABJIUBAHUSA» JIO CJIEAYIOIIEro ypoBHA. [IpuduHON
3TOMYy, KaK YK€ OTMedasioCh BBIINE, SBJISIETCA OcabjeHue 00paTHOro
IIOTOKAa TEPBUYHBIX MaTepuid. IIpoeKIus 4YeTBEPTOTO Tejla KJIETKU
«3acTpeBaeT» HA YPOBHE BTOPOTO Tejia KJIETKU.

OnAaTh-Taku, BCHOMHUM, UTO IIPOEKIU YeTBEPTOTO Tejla KJIETKU HECET
c coboit BJIMAHUWE HA wMukponpoctpaHcTBo. IlosTomy BHOBB
MIPOUCXOJUT HAJIOKEHUe BJIUSAHUA MPOEKIUU Ha BJIUSAHHUE BTOPOTO Tesa
KJIeTKU. B pesysibTare yBesmunBaercs AepopManus MUKPOIIPOCTPAHCTBA —
YBEJIMUNBAETCS YPOBEHDh COOCTBEHHON MEPHOCTU BTOPOTO TeJjia KJIETKU. ITO
IIPUBOJIUT K TOMY, UTO KaUeCTBEHHBIN Oapbep Mexk/1y GU3ndecKu MI0THBIM
U BTOPHIM YPOBHAMM KJIETKU OTKPBIBA€TCS CUJIbHEH, UTO IPUBOJUT K
YBEJIMUEHUIO MOIITHOCTH BOCXOJISIIIUX ITOTOKOB
IIEPBUYHBIX MAaTepUU, KOTOpble IPOPHIBAIOTCA
yepes 3TOT KaueCTBeHHbBIN Oapbep. B To ke camoe
Bpema KAUECTBEHHBII BAPBEP wmexny
BTOPDBIM ¥  TPETPUM  YPOBHAMHU  KJIETKHU
BO3BpAIllaeTcsi K CBOEMY OOBIYHOMY COCTOSIHHIO
IocJie TOTO, Kak MPOEeKIUs 4YeTBEPTOro Tejia
«IIpocaunBaeTcs» 4Yepe3 TpPeThbe TeI0 KIIETKMU.
[TosToMy BOCXOZAAIME TOTOKU TEPBUYHBIX

MaTepui, pa3BopavyUBasACh Ha ypOBHe
KauecTBEHHOro Oapbepa MeXJy BTOPBIM H
PucyHox 23 TPETbUM YPOBHAMHU KJIETKH, CO3JAI0T Oosee

MOIIIHBIN OOpPATHBIN MOTOK MEPBUYHBIX MaTepUU
OT TPETHETO YPOBHA KO BTOPOMY.

Botee MOIITHBIMT OBPATHBINM ITOTOK co3maér 6osee ApKO
BBIDQKEHHBIA «IMapyCHBIH 3(PPeKT» U «IPOTAJIKHBAET» MPOEKIUIO
YeTBEPTOTO Teja 4yepe3 «BA3KOCTb» BTOPOTO Tesja. B pesysbrare 5TOTO,
Mpoeknusa 4YeTBEPTOro Tesia CyIIHOCTH «IIPOJIaBJIMBAETCA» 10 YPOBHA
dusnuecku mwioTHOU KiaeTkU (cM. Puc. 23). OGpaTHBIN ITOTOK MEPBUYHBIX
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MaTepuil MIPOAOJIKAET «AyTb» B «IApyc» MPOEKIMU YETBEPTOTrO Tesa
KJIEeTKU W TpPUXKUMaeT e€ K (Gu3nvyeckd NJIOTHOU KjeTke. DPuznuecku
wiotTHasg kietka VIMEET o6osbiryio «BA3KOCTDb» A mpoeKnuu
YeTBEPTOrO TeJia KJIETKHU B CHJIy TOTO, UTO BCe TPU IIepBUYHbIE MaTEpPUH,
obpa3zyrolue 3Ty IPOEKIINI0, BXOAAT B COCTaB (PU3UUECKU IVIOTHOU KJIETKU
(mociequsasa obpa3oBaHa CIIMSHUEM CEMH IIEPBUUHBIX MaTepuii A, B, C, D,
E, F, G). IlostoMy TmpoeKIUsg YETBEPTOrO Teja Jajblile He
«IPOTAJIKUBaeTCsA» — (PU3UUYECKU IUIOTHOE TeJI0O HEMpPO3PauvyHo AJis 3TOU
MIPOEKITUM.

B pesynpraTe sToro ITPOEKIIMUA dyeTBEPTOrO TeEjla KJIETKU
«3ACTPEBAET» B ¢pusnuuecku IJIOTHOU KyieTKe. Ho mpu BcéM npu 3ToM
3Ta MPOEKIUs MPUHOCUT ¢ cO00M Ha GpU3UUeCKU yPOBEHb JIOTIOJTHUTEIBHOE
VCKpPUBJIEHNE MUKPOIIPOCTPAHCTBA, KOTOPOE, HAKJIAJbIBAsICh HA BIIMSHUE
coOCTBEHHO (DU3UUECKOU KJIETKU, YBEJIMUYUBAET €€ YPOBEHb COOCTBEHHOM
MepHOCTU. IIpuHecéHHBbIe TIPOEKIIMEeN YeTBEPTOrO Tejla  KJIETKH
JIOTIOJIHUTEJIbHBIE TIeperajbl MEPHOCTHU HAKJIAJIBIBAIOTCA Ha Iepemnajibl
MEPHOCTH BHyTpeHHero o0béma criupasieir mosiekya JIHK u PHK kieTku u
YBEJIMUUBAIOT YK€ CYIIECTBYIOIINU Iepenaji MEPHOCTU. DTO MPUBOJUT K
YBE/IMYEHNIO CKOPOCTMUM pacniaia «OUATaTeJIbHBIX» MOJIEKYJ Ha
MaTepuu, UX oOpasylollue, 4YTO IPUBOJUT K YBEJIUUYEHUIO MOIIHOCTHU
BOCXOJISIIIIETO  IIOTOKAa  INEepPBUYHBIX  MaTepull.  JlomosiHUTEIbHOE
BOSMYIIEHMWE MEPHOCTM! B anHOM cjiydyae He BbI3bIBaeT paciaza
(u3mUecKkol KJIETKHU, KaK B CJIyyae KJIETOUHOTrO JiesjieHus. [I[puunHa 3Toro B
TOM, YTO B IIpOILIECCE JieJIEHUs KJIeTKU BO3HUKAIOT IIPOEKIIUN BTOPOTO Tesa
KJIEeTKU. DTU NMPOEKIUH (BTOPOro Teja KJIETKU) IeJTUKOM 00pa30oBaHbI U3
nepBuYHOU Matepuu G, KOTOpas He BXOJUT B COCTaB HUKAKOW TMOPUIHOM
MaTepHH, a SBJSAETCS «UYHUCTOM» MEPBUYHON MaTepuel. /lejo B TOM, 4TO
KOHIIEHTpAallusl NEePBUYHOU MaTepuu UMeeT BaXKHOe 3HaueHue JJisd
ycTounBocTH (U3UYECKU IUIOTHOTO BeIlecTBa4, TaK KakK CBOOOJHAas
IepBUYHAs MaTepus BXOJIUT B COCTaB (PU3UUECKH IUIOTHOTO BeEIeCTBA.
ITosiB/IeHME TPOEKIINY BTOPOTO TeJla KJIeTKU Ha YPOBHE (GU3UYECKOHN KIIETKU
MpOsBJsAeTCd KaK 3HAUUTEeJIbHOE YBeJIMYeHUe KOHI[EHTPAIUU TOJIHKO
nepBUYHOU MaTepuu G, 4TO MPUBOAUT K HApPYyIIEeHNIO OaslaHca MEPBUYHBIX
MaTepui B (pU3NUECKU MJIOTHOM BelllecTBe. B cuty TOro, UTo BHYTpHU sep
aTOMOB C OTPOMHOM CKOPOCTBIO IIPOUCXOJUT CUHTE3 U PACIaji HEUTPOHOB,
n30bITOUHAsA KOHIIEHTpauus cBobojsHONM Matepuu G TPUBOAUT K

4 Bosee nogpo6Ho cM. Huxkosaii Jleamos, « HeomHopoinas Beeniennasi», I'masa 2.
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pa3pyllIeHUI0 HEUTPOHOB U, KAaK CJIeJICTBHUE, PACIaly aTOMOB, MOJIEKYJ U
KJIeTKU B 1esioM. Ocobast «4yBCTBUTEJILHOCTh» HEUTPOHOB K IEPBUYHOMN
MaTepuu G 3akirouaercs B ToM, uTo oHU (HerTpoHbl) ITIPE/ICTABJIAIOT
COBOM cucremy, COCTOSAIIYI0 U3 IPOTOHA U 3JIEKTPOHA, BPAIIAONTHXCA
ZIPYT OTHOCUTEIBHO JIpyTa Ha PACCTOSHUU ThICAYHBIX 10yiel equHUIl Pepmu
(1 ex. ®epMu = 1x10'5 M), U BHYTPU HEUTPOHA MOCTOSHHO MPOUCXO/IUT
CUHTe3 U pacmaj 3jeKTpoHa. M30bITOuHAsA KOHI|EHTpaIus MEePBUYHOMN
MaTepuu G ¥ 3HAUUTEJIbHOE  JIONOJIHUTEJIbHOE  HCKPUBJIEHUE
MHKPOIIPOCTPAHCTBA, CO3/IJaBa€EMO€e MOIITHBIMU MPOEKIIUAMU BTOPOTO Tesa
KJIeTKU, TPU JIeJIeHUW U BBI3BIBAIOT IIOJIHOE pa3pylleHue «CTapou»
JlesIAIencs KJIeTKUS,

B ciyuae mosBIE€HUS NOPOEKINMU YETBEPTOrO Teja HAa YpPOBHE
(puszudecku MJIOTHON KJIETKH, NepBUYHas MaTepus G, KoTopas BXOJUT KaK
oHA U3 TPEX O0OpasyIIUX COCTaB 3TONM MNPOEKIUH, B 3HAUUTETbHO
MEHbBIIIEN CTENeHW BJIUSAET HA YCTOUYUBOCTh (PUBUYECKU IIJIOTHOTO
BelectBa. Kpome Toro, IVNIOTHOCTD ITPOEKIIMNU 4eTBEPTOTO TeJa,
IIpU «IIPO/IaBJIMBAHUM» Uepe3 JBa KaueCTBEHHBIX Oapbhepa, CTaHOBUTCS
BeCbMa HE3HAUUTEJIbHOW, U BCE 3TO BMECTE U IMPUBOAUT K TOMY, UTO
MIPOEKIIMs YeTBEPTOTO Tesia He pa3pyliaeT GU3NUEeCKU MJIOTHYIO KJIETKY, a
TOJIbKO  HPUHOCHUT €  COOOM  JIONMOJIHUTEJIbHYI0  JleddopMaIuio
MUKpoIpocTpaHcTBa. llpuuém osra pgedopmanuss MUKPONPOCTPAHCTBA
yerBeépToro Tena kieTku KAYUYECTBEHHO OT/IMYAETCA ot
nedbopManuu MHUKPOIIPOCTPAHCTBA, CO3JaBAEMOTO caMou (PU3UUECKU
IUIOTHOU KJjeTkou. [loaToMy mMosiBJieHHE MPOEKIMU YeTBEPTOro Tejia Ha
(uszuyecKku IJIOTHOM YPOBHE He BEJET K pacmajay KJIeTKH, a BBI3bIBAET
N3MEHEHHE YPOBHEN COOCTBEHHOM MEPHOCTU MOJIEKYJ, 0Opas3yomux
KJIEeTKy, YTO U TPUBOJUT K BO3HUKHOBEHHIO JIOTMIOJHUTEIBHBIX
BJIEKTPOHHBIX CBA3€eU MeXJy MOJIEKYJIaMHU U aToMaMu, 00pasylollnuMu
KJIeTKYy U MOJIEKYJIaMH, aTOMaMU U WUOHAMU, 3ANOJHAIIUMU KJIETOUHOE
npoctpaHcTBO. Ho 06 3TOM — HECKOJIBKO TTO3Ke...

7.6. Jlesia moOpbIe U 1ej1a HeAoOpbie

HomnonHuTtenpbHasa AedopManuss MHKPONPOCTPAHCTBA, NPUHOCHUMAsd
IIPOEKIIeN YeTBEPTOTO TeJia, BbI3BIBAET YyBeJWYEHUE MOIIHOCTHU

5 Boiee nozpo6Ho cM. Huxkosaii JleBamos, « HeomHopoinas Beeniennasi», I'nasa 3.
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BOCXOJISIIIIUX TIOTOKOB. JTU IOTOKU CO3JAI0T U30OBITOYHOE HAaCHIIIEHNE
Telepb TPeThero Tejla KJIEeTKU, TAaK KAaK YeTBEPTOE TeJI0 yKe U Tak
MaKCHUMAaJIbHO BO3MOXKHO HACHIIIEHO BOCXOAAIUMY HOTOKAMHU U HE MOXKET
«BIUTATh» O0sblle. V1 UM He «OCTAETCSA» HUYETO JIPYTOro, KaK MPUCTYIIUTD
K HACBIIIEHUIO TPETHETO TesIa KJIETKU.

Kormpa ypoBeHb 3TOro HacChIEHUA
JIOCTUTHET KPUTUYECKOTO, C TPETBUM TeJIOM
KJIEeTKU TIPOU3OUJIET TO Ke, UYTO U C €€
YeTBEPTHIM — BO3HUKHET IMPOEKIUA TPETHETO
Tejla KJIETKU MeXJAy BTOPbIM U TPEThbUM
ypoBHsAMHU kyieTku (cMm. Puc. 24). ObpaTHbie
IIOTOKW NEPBUYHBIX MATEPUN «TOHAT» Iepes
cobort mpoeknum Tperhero Tema KAK
CJIEJACTBHE Bcé TOro e «IapyCHOTO
addekra». I BHOBB, Telepb yKe MPOEKIUA
TPEThEro Tejla KJIETKH «BS3HET» BO BTOPOM

TeJie KJIETKU. IIpn 5TOM
™ JOIIOJTHUTEJIBHOE BO3MYIIIEHUE
MEPHOCTU MUKPOIIPOCTPAHCTBA,

PucyHnoxk 24

IIPUHOCUMOE TIPOEKI[UeN TPeThero Tea,
HAKJIaJIbIBAeTCA Ha JAedopManuio, co37jaBaeMylo BTOPbIM TeJIOM KJIeTKU. B
pe3yabTaTe 3TOTO0 KaueCTBEHHBIU Oapbhep Mek1y Gu3ndecKd MJIOTHBIM U
BTOPBHIM YPOBHSIMHU KJIETKH IHPUOTKpbHIBAaeTCs OO0JIbIlle, UTO MPUBOAUT K
YBEJIMUEHUIO MOIIIHOCTA BOCXOJAINIET0 U, KakK CJeJCcTBUe, 0OpaTHOTO
TIIOTOKOB IIEPBUYHBIX MaTepuii. Bosee momusiii OBPATHBIN ITOTOK
IIEPBUYHBIX MaTEPUU «IPOTAJIKUBAET» IIPOEKIIUI0 TPETHETO Tejla Yepes
BTOpOoe Teso CyIIHOCTH B HAIpaBjieHMM (PU3NUYECKU IJIOTHOTO Tejia U
«mpubuBaer» eé (Ipoeknuw) K HeMmy. M 1mo TeM ke caMbIM NPUUYUHAM
MIPOEKIIYS TPETHETO TeJIa KJIETKU «3aCTPeBaET» B GU3NUECKU IVIOTHOM TeJIe.
B koHeuHOM wuTOre, BO3MYIIEHNE MEPHOCTH, CO3/laBaeMOe IIPOeKIuen
TPEThEro Tejla, «HaKJIaJbIBaeTcs» Ha BO3MYIIlEHUEe MEPHOCTH, CO3/[aBAEMOE
npoekIuei yerBéprtoro tesa CymHoctu. M ob6a 3Tu BO3MYIIeHNU MEPHOCTH
«HaKJAJbIBAIOTCA» Ha JedopMaliiio IPOCTPAHCTBA, CO3/1aBAEMYIO
cob6CcTBEHHO (DUBUUECKU IJIOTHON KIJIETKOM.

I[Ipy »5TOM BO3MYIIEHUS MEPHOCTH, CO3/laBaeMble O0O0euMU
IIPOEKITUSAMU, KAUECTBEHHO OTIUYAIOTCSA JIPYT OT JIPyTra B CUJIy TOTO, UTO OHU
CO3/AI0TCSI KaK IPOEKIIUH PpAa3HBbIX TeJl KJIEeTKH, HUMEIIUX Ppa3HbIN
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PucyHnoxk 25

KAQueCTBEHHBIM U KOJIMYECTBEHHBIH COCTaB
KaK MeXy co0ol, Tak U MO OTHOIIEHHUI0 K
pusngecku wIoTHOU KiIeTKe (cMm. Puc. 25).

JlaBaiiTe  Temepb  pa3bepém,  YTO
IIPOMCXOAUT HA MOJIEKYJIIPHOM YPOBHE B
KJIeTKe, KOorjga Ha (QU3WYEeCKd IUIOTHYIO
KJIEeTKY «HAKJIaJbIBaeTCa» IIPOEKIUA
TPEThero WJIN YeTBEPTOrO Tesa KiaeTku. [Ipu
TAaKOM «HAKJIaIbIBAHUU » psziomMm ¢
nedbopMmanusaMu MUKPOIIPOCTPAHCTBA,
CO3/1aBaeMbIMU aToOMaMu, O0Opa3yIUMU
mosiekyry JTHK nim PHK, IIOABJIAIOTCA
JIOIIOJIHUTEJIbHBIE BO3SMYIIEHUA
MEPHOCTH, CO37jaBaeMble MIPOEKIVEH,
HaIIpUMeDP, TPEThEro Tejia KJIETKH.

B pesysbpTaTe B3TOTO KadyeCTBEHHOE
COCTOSIHHE MUKPOIIPOCTPAHCTBA BOKPYT 3TUX
U IPYTUX MOJIEKYJI, 00pa3yonux GU3nyecKu
IUIOTHYIO KJIETKY, u3MeHsercs (cMm. Puc. 26).
Bo BHYTPpUKJIETOYHOM IIPOCTPAHCTBE B
COCTOSIHUM XaoTH4ecKoro (OpOyHOBCKOTO)
JBUKEHU S MIOCTOSTHHO HAXOJATCA
OpraHuYecKue 151 HeopraHUYecKue
MOJIEKYJIBI, aTOMbl W HWOHBL. IIpu CBOEM
JBIJKEHUU OHU OKa3bIBAIOTCA OJIMKe WIN
nasnplie ot moJsiekys JJHK win PHK. Mexny
3TUMU OPTaHUYECKUMU U HEOPraHUYECKUMU
MOJIEKYJIaMH, aTOMaMU ¥ HIOHAMU, — C OJTHOU
croponbl, 1 Mosiekysnamu JJHK win PHK, — ¢
JIDYTOM CTOPOHBI, B OOBIUHBIX YCJIOBUAX HeE

PucyHok 26

BO3HUKAET HUKAKUX 3JIEKPOHHO-XUMHUUECKUX B3aUMOJIEUCTBUIN B CHJIy TOTO,
9TO0 OHM HMeloT pasHble ypoBam COBCTBEHHOIM MEPHOCTU, u ux
BJIEKTPOHHBIE 0D0JIOUKN HE B COCTOSHUHM COMKHYTHCS M 00pa3oBaTh HOBOE
coemuaeHne’. IlosTomMy moOsBAE€HHE JIONIOJHUTEJIBHOTO BO3MYIIEHUA
MEPHOCTH MUKPOIIPOCTPAHCTBA MPU HAJIOKEHUU MMPOEKIIUU TPEThETO Tesia
kjieTku wusMeHser cutryanuio. I[Ipumuem stu JOIIOJIHUTEJIbHBIE

6 Bosee moapo6Ho cM. Hukosait JIeBaros, « HeoHoponHast Becenennas», [1aBa 2.
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BOSMYIIIEHUMUA wMepHOCTH TOBTOPAIT CTPYKTYPY TpPEThEro Tesa
CYIIHOCTH U HU3MEHAIT «pejbed» MEpPHOCTHU BHYTPUKJIETOUYHOTO
IIPOCTPAHCTBA, W3MEHsSAS YpPOBEHb MEPHOCTM B Tex 0OBEMax
MUKPOIIPOCTPAHCTBA, I7le JaHHAA IMPOEKIUA TPEThEr0 NN YETBEPTOrO TeJsl
KJIEeTKU HaKJIa[bIBaeTCs Ha YXKe CYIIeCTBYIOIUU «peabed» MepHOCTU
KJIeTKU. B pesynbrare BO3HUKAIOT YCJIOBUA, IPU KOTOPBIX BO3MOXKHBI
HOBbBIE, IOIIOJIHUTEJIbHBIE K Y2Ke CYILECTBYIOLIVM, 3JIEKTPOHHO-XUMUYECKHE
cBaA3u Mexay aromamu wmosiekyan JHK wim PHK kinetku u mexay
«CBOOOHBIMU» aToMaMu, MoJiekyjiamMu u uoHamu. ITPOUCXOAUT
HAPAIIIMBAHMUE «3BOJIOIMOHHOTO MsAca» Ha «ckeseT» Mosiekys JJHK
win PHK 3a cuér «/100pOBOJIBHO» MPUCOEUHEHHBIX BHYTPUKJIETOUHBIX
«obuTaresen».

YBesmnuuBaeTCs MOJIEKYJISIDHBIA BeC Kak
mostekysl JAHK winm PHK, Tak u apyrux
KJIETOUHBIX BKJIIOUEHHH, c KOTOPBIMU
IIPOUCXOJIAAT AHAJIOTUYHBIE IIPOIlecchl. BHOBB
«J100pOBOJIBHO » pUCOETUHEHHDIE K
mosiekysiam JJHK wim PHK atombsl co3paror
TOXK/IECTBEHHble H3MEHEHHs U Ha YpPOBHE
BTOPOTO TeJia KiieTku (cMm. Puc. 27).

Bocxopdinye OTOKYU MEPBUYHBIX MAaTEPUU,
TOUHee, O/lHA U3 HUX — llepBUYHasd MaTepusa G —
«IIpOTEKass» 4Yepe3 BTOPOE TeJI0 KIIETKHU,
3aIOJTHSET coboit JTOTIOJIHUTEIbHBIE

PUCYHOK 27 nedopmanuu, CcO3/7aHHbIE BHOBbD
npucoeguHeHHbBIMU K MosiekyaaM JIHK wiu PHK atomamu. 3anosiHeHUe

HOBBIX JlehopMaIuii Ha YPOBHE BTOPOTO TeJjia KJIeTKU Oy/IeT IPO0JIKaThCsA
JI0 TeX TMOop, MOKAa YpPOBEeHb HACHIIEHUA He JOCTUTHET MakKcuMmyma. B
pes3ybTaTe 5TOro MpoIecca MJIOTHOCTh HACBIIEHU HOBBIX AedopManuil u
BTOPOTO TeJia KJIETKU CTAHYT TOXK/I€CTBEHHBI, 1 OHU COJIBIOTCS B OJTHO II€JI0E.
BTOpoe Tes1o KJIETKU CTAaHET TOXKAeCTBEHHO (U3NYeCKU IIJIOTHOMY TeJTy.

«DBOJIIOIMOHHOE MSICO» HAPACTET ¥ HA BTOPOM TeJie KyieTku (cm. Puc.
28). Bropoe Tesi0 KJIETKH NPOAOJXKAET HACHIIATHCA BOCXOASAIINMU
IIOTOKaMU MepBUUHBIX MaTepuil. [locsie 3aBepiiieHUs HACBIIEHUS «BHOBb
IIPUOOPETEHHBIX TEPPUTOPUN» BOCXOAIIME MOTOKHA MEPBUYHBIX MaTEePUU
IIPO/IO/I?KAI0T MHTEHCUBHO HACHIIIATh BTOPOE TEJIO KJIETKU. V1 3TO MPUBOUT
K U30BITOYHOMY HACBHIIIEHHUIO BTOPOTO Tejla KJIETKH, yYBEJIUYEHUIO €ero
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cOOCTBEHHOTO YDOBHSI MEPHOCTH, UYTO B CBOIO OYepeab IIPUBOJAUT K
IIOSIBJIEHUIO TOXK/I€CTBEHHBIX UBMEHEHNU Ha YPOBHE TPETHETO TeJIa KJIETKU.

Pucynok 28 PucyHnok 29

«Penped» MeEpHOCTH Ha YpPOBHE TpeTbero Teja UN3MeHAeTC s,
MOABJIAKTCA  AedopMald  MUKPOIPOCTPAHCTBA,  TOXK/IECTBEHHbIE
nedbopmanusam Apyrux ypopHei (cm. Puc. 29).

OTiinyue 3aKIKYaeTcsa TOJbKO B TOM, YTO Ha YPOBHE TPETHETO TeJia
KJIETKU U3MeHeHUs «peybeda» HACBHIIIAIT JiBE IIEPBUYHbIE MAaTEPUU U3
Bocxoadmero moroka. Ileppuunbie matepun G m F, BiuBasdAch B 5TH
JIOTIOJTHUTEIbHBbIE U3MEHEeHUs «peabeda», MOCTENeHHO HachlmaoT ux. 1
KOIJla DTO HACBHIIIEHUE JIOCTUTHET ONTHMAJbHOM IIJIOTHOCTH, <«HOBBIE
TEPPUTOPUM» HA YPOBHE TPETHETO Tejia COJIBIOTCA CO «CTAPhIM» TPEThUM
TEJIOM KJIETKHU. «DBOJIOIMOHHOE MACO» TaKUM 00pa3oM «HapacTaeT» U Ha
TPEThEM TeJie KJIeTKU. 1 Korza Bes cucTeMa Tesl KJIETKH Ha BCEX YPOBHSAX
IIPUJIET K «HOBOMY TMOPSAKY», «BHOBb HPHOOPETEHHBIE TEPPUTOPUH»
CTAaHOBATCSA HEOTheMJIEMOH d4acThio 3Tux Tea (cM. Pue. 30). Hosoe
«3HBOJIIOITUOHHOE MSCO», TAKUM 0Opa3oM, CTAHOBUTCS YaCThIO «CKeJIeTa»
mosiekysbl JIHK i PHK.

OI[HI/IM N3 OCHOBHBIX YCJIOBI/Iﬁ BO3MOXXHOCTH O3TOI'0O ABJIAETCA
A0CTaTO4YHaA IIpOoAOJIZKUTEJIbHOCTD IIOJIOZKHUTEJIBHOTO ZIGﬁCTBI/IH C
OMOIOHOHAJIbHBIM COCTOAHHEM, COOTBETCTBYIOIIIMM TOMY, YTOOBI IIPpOEKI NN
I—IeTBépTOI‘O W TPETHETO TEJI KJIETKU BOSHHUKJIM M YCIICJIN «OIIYCTHUTBCA» A0
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ypOBHA (pusmueckou kjaeTku. 1 4ToObI HOBbIE
MOJIEKYJISIpHBIE npuobpeTeHust ycnenu
«IPOSABUTHCSA» HA BCEX CYyNIIECTBYIOIIUX Y
KJIETKU YPOBHSAX, HEOOXOJUMO JIOCTAaTOUHO
JUINTeIbHOe  BozjzelictBue. Eciu  HOBoe
«3BOJIIOIIMOHHOE MsCO» yCIeBaeT CO3/]aTh CBOU
OTIEYaTOK TOJIbKO Ha YPOBHE BTOPOIO TeJia
KJIETKH, TO TIOocJe IpeKpalleHus JIercTBUs
JIOTIOJIHUTEJIbHbIE ~ OTIEeYaTKU Ha YpPOBHE
BTOPOTO TeJjla TOCTENeHHO HcYe3anT, a 0e3
3TOTO BHOBbD IpuoOpeTEHHDIE
AJIEKTPOXUMUYECKHUE CBA3U MeEXAy aTOMaMH
mosiekysn JHK wim PHK ocnabeBaior u
pacnasiarorcs.  MoJsiekysisipHas — CTPYKTypa
mosiekysl JIHK win PHK BozBpalaercs K COCTOAHUIO, OBIBIIEMY 10
MIOJIOXKUTETBLHOTO elcTBUA. [[03TOMY JI/1s1 TOTO, UTOOBI 3TO HE MPOU30IILIO,
HeOOXO/IMMO  JIOCTaTOYHO  MOIIIHOE  3MOIIMOHAJIbHOE  COCTOSIHUE,
conpoBoxkaawiiee sto aAevicteue. CUJIBHAA ITTOJIOKUTEJ/IbBHAA
IAMOIINA co3maéT MOITHBIA BOCXOJSIINMN IMOTOK MEPBHUYHBIX MaTepPHUH,
BCJIEICTBUE YEero yCKOPSAITCA IMpollecchl (pOpMUPOBAHUA IMPOEKIUN TeJl
KJIETKU, «OIyCKaHUEe» UX JI0 YPOBHA (DU3MUECKOU KJIETKU U CO3/JaHHE HOBBIX
3JIEKTPOXUMUYECKUX cBsaA3el. [1o Tou ke mpuumHe ObICTpee MPOUCXOAUT U

PucyHoxk 30

HapacTaHWe HOBOTO «3BOJIIDIIMOHHOTO MACa», U ITIOABJIEHUE ero OTIIEYaTKOB
Ha BCeX CYILECTBYIOIIUX Y KJIETKU YPOBHSAX.

B ciyuae, ecqiu COIIYTCTBYIOIIIUE ITIOJIOZKUTEJIBHOMY
JEVNCTBUIO sMonuu He CO3ZAIOT JOCTATOYHO MOIIHOTO BOCXOZSIIETO
IIOTOKA IIEPBUYHBIX MaTepUU, HEOOXOAUMBIM yCJIOBUEM JJIS1 3aKPEIJIEHUS
HOBOT'O «3BOJIIOI[MOHHOTO Msca» B KJIETKAX SIBJSETCS MHOTOKPATHOCTH
IIOBTOPEeHUsI IM0M00HOTO JAekcTBUsA. IIOBTOpHBIE JIEWCTBHUSA JOJIKHBI
coBepumarbesa ¢ UHTEPBAJIAMM BPEMEHMU Mme:xly HUMU MEeHbIITUMU,
YyeM BpeMs MOJHOTO MCUYE3HOBEHUS MPOEKIIUH HOBOTO «3BOJIIOIMOHHOTO
MsAca» Ha YpOBHe BTOporo Ttena kijerkd. Torma ITPOUCXOAUT
BOCCTAHOBJIEHUE wu mnojajep:xaHue B YCTOUYHUBOM COCTOSHUU
3JIEKTPOXUMUYECKHUX CBSA3EN MEXK/IY BHOBb IIPHUCOETUHEHHBIMY aTOMaMH U
«ckenmerom» wMosiekyan JAHK wmiu PHK. O6bryHO 060Jsiee 3HAUYUMBIE
II0JIOJKUTEJIbHBIE TIOCTYIIKM TPeOyoT u 06oJiee CHJIBHBIX DMOIUHN JJIs UX
peanm3ani, B TO BpeMs KaK MeHee 3HauHUTeJbHbIE II0JIOKUTEIbHBIE
nevictBuss HE TPEBYIOT 1 cBoell peasiM3aliiél CTOJIb MOIITHOM
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SMOITMOHAJILHOU  mojijiep:kku.  IlosToMy — eMHUUYHBIE  3HAUYUMble
MIOJIOXKUTEJIbHBIE JEUCTBUS MOTYT CO3/IaTh TaKWe K€ KadeCTBEHHbIE
W3MEeHEeHUs, TaKOW IPUPOCT «3BOJIIOIIMOHHOTO Msca», Kak U OoJibloe
KOJIMUECTBO MeHee 3HAUMMBbIX ITOCTYIIKOB. JIpyrUMH cJI0BaMU, KaK O0JIbIIe
no0phle Jlesia, Tak U «MaJleHbKHe» B KOHEUHOM pe3yJibTaTe HMPUBOJAT K
SBOJIIOIIMOHHOMY POCTY UX coBepiawomux. M ¢ stoil Touku 3penus HE
CYIIIECTBYET «mMasieHpbKUX» H00pBIX JieJl, IOTOMY UYTO Ka)k/J10e /100poe
JIeJIO BHE 3aBUCUMOCTH OT €ro «pas3sMepoB» U3MEHAET UX TBOPAIIUX B
JIVUIITYI0 CTOPOHY, OOeclieurMBaeT IOJIOKUTEJIbHOE HBOJIIOIMOHHOE
cMmemeHue. PasHuna — JMIIb B BEJIWYHWHE OTOIO IIOJIOXKUTEIBHOIO
SBOJIIOIIMOHHOTIO CMEILEHU.

«bospiline» 7100pble JieJa MOTYT «IIOJIBEPHYTHCSA», MOXKET OBITH,
TOJIBKO OJIMH pa3 B JKU3HU KaKJIOTO U3 Hac; 0e3yCJI0BHO, HYKHO OBITbH
TOTOBBIM K HX CBEpIIEHUSM, KOrJa NpuAET sToMy Bpemsa. Ho moxker
CIIyUUTBCS U TaK, UTO «OOJIbIIIOE» JI00pOe J1eJ10 MOXKET «O0OUTH» KOTO-
HUOY/[b U3 HAC U... 03KUJJaHUE U TOTOBHOCTD K YeMy-HUOY/1b O0JIBIIIOMY, TIPU
BCell NPUBJIEKATEJBHOCTH Treponyeckoro u Beaukoro, OKAXKYTCA
HEBOCTPEBOBAHHBIMMU. IlosToMy ejaTeJabHO OBITh T'OTOBBIM K
«BEJIMKUM CBEPIIEHUAM», HO He 3a0bIBaTh O «MaJIeHbKUX CBEPIIIEHUIX»
KOTOpblE, XOTh U HE CTOJb TPAH/IN03HbIE, HO a0OCOJIOTHO peasibHble U
HecyIue 100po, MoKeT ObITh TOJILKO OAHOMY Uesl0BeKY, HO IIOBTOPEHHBIE
MHOTO pa3, CTAHOBATCA BeJUKUMU. «MasieHbkue» A00pble Jeia, B
IIPUHIIUIIE, TOPOX TPeOYIOT OOJIbIIEN CaMOOT/IauU, CAMOIIOKEPTBOBAHUS U
CKPOMHOCTH OT UX BepIlaiiero, 4eM «0oJsbliue» A00pbIe Jiesa, KOTOPHIE,
Iopo#, TpebyloT OrpOMHOTO SMOIIMOHAJLHOTO U  TMCUXUYECKOTO
HaIpsI>)KEHUS HAa BechbMa KOPOTKOe BpeMs. I[103TOMy MOKHO cKa3arhb, UTO
TBOPUTb «MAJIEHBKME» JIOBPDBIE gena ropa3zno TpygHee U
MOpaJIbHO, U MCUXUYECKU B CHJIy TOTO, UTO B OOJIBIIIUHCTBE CBOEM OHU
ocrarorca HESAMEYEHHDBIMMUN OKPYZKAIOIIIMMM!, a 4acTo 1 TEMH,
pafiu KOTO OHU M cBeplIamTcA. HecoMHeHHO, Tropas3zi0 Hpolle ObITh
«BUOUMDBIM» «2€PO0eM HA UAC», HeM «HEBUOUMBIM» 8CI0 HCU3HDb. 11
HeT KpUTepUs, MO3BOJIAIONIETO CAEIaTh BBIBOJI U BBIOOp, UTO Ke Oosiee
3HauuMo. /la, HaBEpHO, U He HyKeH HUKAKOU KpUTEepUH, a Hy?KHO TBOPUTH
7100po U 6OJIBIIIOE, U MaJIEHBKOE, TO, C UEM BCTPEYAETCA KaXK/bIN M3 HAC Ha
CBOEM KM3HEHHOM ITyTH, a ITyCKall KTO-HUOY/Ib APYTol OyIeT JaBaTh HAIIUM
JMEACTBUSAM OIIEHKY MX 3HAUMMOCTH, 0 U BAMCHA AU meopsuuyemy
0o0po ouenka oxpyxicarowux?! Jlo6po TBopurcs HE JIJIA
ITOJIYUEHUMA «651arojlapHOCTA COBPEMEHHUKOB», YTO caMo I10 cebe He
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TaK yX U IJI0X0, 2 N0 nompeodHocmu oywu 000po maeopsuie2o. IT0T
)Ke anroputMm A «3anoxuin» B IIporpammsbl «CBetJ/I» wn3HauvanbHO,
namarya nosunuio Hukosaa B 3ToM Bolipoce.

Takum obpa3om, BHE 3aBUCUMOCTH OT
TOTO, «OOJIBIIIUE» WU «Mayible» JT00pbIe
JleJla  TIPUBEJIM K MOJIOKUTETIbHOMY
SBOJIIOIIMUOHHOMY CMEIIEHUIO,
HApPaCTAaHUID HOBOTO «3BOJIIOIIMOHHOTO
MAca», €CJIH  COIMPOBOXKJAaeMble  HUX
nporeccol npuBogaT k IIOABJIEHNUIO
KAYECTBEHHBIX W3MEHEHUH
Ha YPOBHAX (PU3UUECKOTO0, BTOPOTO U
TPEThEro TeJ KJIETKU, KAK MUHUMYM, OHO
(IIo10KUTESIFHOE SBOJIIOIIUOHHOE
CMeIlleHIEe) CTAaHOBUTCS HEOThEMJIEMOU
4acThbl0, KAK Ha YPOBHE MOJIEKYJSPHOM
(cm. Puc. 31), Tak ¥ HA yPOBHE KaxKJ0U
KJIETKA U, €CTECTBEHHO, KaK Ha YPOBHE
opranusMa B IegoM, Tak u CylIHOCTH
YenoBeka. M, kak BbITEKAeT U3 BCErO CKA3aHHOI'O BBIIIE O IIPOIECCax,

PucyHoxk 31

npoucxoAmux ¢ YesoBekoM, kak Ha ypoBHe CyIIHOCTH, Tak U Ha €ro
reHeTUUEeCKOM YPOBHe, JIt000e JeliCTBUEe He IPOXOJUT «0e3cyieHO» JJIsd
YesoBeka, 9TO JelicTBUe  cBepiatoliero. [looXuUTenbHOE — WIH
OTpHUIATEJIbHOE, OCO3HAHHOE WJIHM HET, — JIl00oe JAeWCTBHUE OTPa)KaeTcs B
IIepBYI0 OUYepe/ib Ha TBOPAIUX 3TO AeUCTBUE KaK HAa YPOBHE CYIIIHOCTH, TaK
Y Ha YPOBHE KJIETKH, TaK U Ha MoJieKyaapHoM. U coBepiienno HE MMEET
3HAYEHMUMA, eciu 3TH JEUCTBUS OCTAIOTCA BHE IIOJIA 3DEHHUS BCETO
OKpPY2KAIOIlero MyUpa — U HaKa3aHue, U «BO3HATPAXK/JEHUE», €CJIU MOKHO
Ha3BaTh «BO3HArpakJleHMeM» B3BOJIIOIIMOHHBIM POCT CBEPIIAIOIIETO,
IIPOUCXOJUT B MOMEHT CBepIlleHuUs JiessHusA. 1 HeT HaoOHOCTHU 3aITyTUBATh
BO3MOKHBIM HaKa3aHWEM 3a KeM-TO CBEPIIEHHOe IIpecTyIUIEHUe WIN
IIOCTYIIOK, IIOTOMY UTO OHO y»K€ ¥ TaK IPUCYTCTBYET C MOMEHTA CBEPILIEHUA
oHoro moctynka. M1 6bITh MoOxkeT 3T0 Hakazanwme u HE ITPOABUTCA
HEME/JIEHHO, HO PaHO WJIM II03/IHO CBEPIIUBIINUA MOA0OHOE JelCTBUE
IIOJIyYUT CBOE CIIOJIHA II0 «IIOJTHOMY CUETY». 1l HUKaKue «II0KePTBOBAHUS »
HEe U3MEHAT IIOJIOKEHHOI'0 «HakaszaHud». /la U He «HakasaHue» 3TO, B
IIOJIHOM CMBICJIE 9TOT'O CJI0Ba, TAK KaK He CYIeCTBYeT «HAKa3bIBAIOIIEro»,
100 «HakazbIBalOIUM» BbIcTymlaeT cama I[IPMPOJ/IA, BepHee, 3aKOHBI
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IIPUPObI — HBOJIIOIUY KUBOU MaTEPUM. ..

Xotenock Ob1 00paTUTH 0cOO0E BHUMAHUE U HA IIPOUCXOAIIEE C TEMU,
kto OTHAET TIPUKA3BI JIPYTHUM, 3actaBisisf WuX COBEpIIATh
JIeiCTBUSA, KOTOPble OHH, BIIOJIHE BO3MOXkHO, camu HHWMKOI/IA HE
CBEPIIINJIN 0bpI 1m0 cobCTBEeHHOU BoJie. KOHEUHO, C HCIOJIHHUTEJIEM
IIPOUCXOJIAAT BCE Te IMPOIeCChl, O KOTOPHIX TOBOPUJIOCH BBIIlE, HAJIMUHE
npukaza HE HW3BABJIAET ot 0OpomeccoB, MOPOUCXOAAMUAX C
HCIIOJIHUTEJIEM BO BpeM:A ucnosiHeHud npukasa. [Ipupona HE SABUCUT
OT MMPUKA30B, OTJABAE€MbIX OJJTHUM UeJI0BEKOM APYyTOMYy WJIU JPYTUM U HE
nogunHsaerca um. llpupona HE 3ABUCHT oT TOro, npaBUJIbHO WU
HENpaBWJIbHO YesloOBeK IOHUMAET NPUPOAY IIPOSABJIEHUS 3aKOHOB
MIPUPO/Ibl, KAKNE PEJUTHUO3HbIE WM COIUAJIbHBIE 3AKOHBI CyIECTBYIOT B
yesnoBeueckoMm ob61ectBe. 3SAKOHDI npupoast ECTh TAKUE, kakxue
OHU eCMmb, Hpasumea aMmo Ham uau Hem. Ho tem He MeHee, 3TO He
O3HAYaeT, YTO «KpauHUM», «cTpeouHukoM» OKA3DBIBAETCA Toibko
IIO/THEBOJIBHBIN VICIIOJIHUTEJIb, kak 65l 3TO U He XOTeJIOCh
OTAAIOIINM MOoA00HBIe MpUKa3bl. OTAaromui mpukas(bl), YTOObI 3aCTaBUTH
JIDYTUX HCIOJHUTH OHBIE, CO3/JAE€T caM IICMXHUYECKOe BO37eHCTBHE Ha
HCIIOJIHUTEJIEN, UTOOBI 3aCTaBUTh UX BBITIOJTHUTH CBOU IIPUKa3bl. [Ipu aTOM
JINJIEP — TaK KaK TOJIbKO JIUJIEP B COCTOSTHUY 3aCTaBUTh WJIN YOEIUTDh APYTUX
B HEOOXOJMMOCTH TeX WJIN UHBIX JeHCTBUU U JOOUTHCA UX UCIIOJIHEHUS —
IOJI>KEeH COHACTPOUTDH NUCIIOJIHUTEJIEN Ha «BOJIHY
peanm3anuu» KeJaeMoro Winm HeobxoauMoro. VMHade IOJyYUTCS KaK B
n3BecTHON OacHe KpwlioBa o pake, jiebesne U IIyKe, KOTOPbIE IMBITAINCH
CIBUHYTH BO3.

3agymanitech, a uyro wumenso OIIPEAEJ/IAET CTEIIEHD
JIOBPOTDBI cosepiiienHoro aesa. Mau xoTss 66 — MOKHO JIM UMEHHO K
I00pOMYy OTHECTH KaKoOe-TO JeJI0 WU HeT? YUUThIBas, YTO JAyaJbHOCTb
cyxxpenuit Yesosexa IIOPOM JIOCTUTAET ABCYP/IA, 0co6eHHO et
paccMaTpuBaTh ABJIEHUE HE U30JIMPOBAHO, 4 B KOMILJIEKCE C JIDYyTUMU, B TOM
yncje W TNPUYUHHO-CJIE/ICTBEHHBIMU CBA3AMHU. [le10, COBEpPIIEHHOE B
TEeKYIIHU MOMEHT BPEMEHU, MOKET OAHO3HAYHO
BOCITPUHUMMATDBCH kak 106poe, a yepes Kakoe-TO BpeMs — OHO CTaHET
coBepiieHHO HE /IOBPBIM. JIu6o ¢ TOYKU 3peHUs1 OTHOTO YeI0BeKa J1eJI0
OTHOCHUTCS K KaTErOpUH I00PHIX, a C TOYKU 3PEHUS JIPYTUX — IMO dHce 0eno
— camoe Hacmoawee 340. UTo OyzeT ABIATHCSA TEM MEPHUIIOM, KOTOPOE
U OIpeNeJIUT HaIpaBJIEHHOCTh M3MEHEHUN Ha BceX YpOoBHAX CyliHOCTH
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UesioBeka U Ha GUBUYECKU IUIOTHOM Tejie? BhITh MOXKET, pa3rajika TOJIbKO
JIMIIb B OTHOIIleHUM YesioBeka K TOMy, UTO OH Jeiaer? Eciau npu
coBepiieHUU Jiejia YesoBeK OCO3HAET, 4YTO OH JejlaeT CO BCEMU
nociencreusamu, IIOHMMAET, kak um tBopumoe BY/IET ITPUHATO u
YTO 32 cOOOU MOBJIEUET, ¥ IPU 3TOM BCe 3TU ITOKA3aTeJIU HECYT B cebe MevaTh
nobpa, — JyIia TBOPSIIEro HAMOJHUTCA Kak pa3 TEMH SMOIUAMHU U
YyBCTBaMU, KOTOPbIE U IPUBEAYT K HAPAITUBAHUIO SBOJIIOIIMOHHOTO Msca. A
YyTo ke Oy/leT, ec/ili IPU POBHO TOM K€ CaMOM Jiejie TBOPSAIIUU ero 1o
kakuM-to npuuuHam 6Oyaer umers JIOZKHOE ITPE/ICTABJIEHUE o
CBOUX JIEUCTBUAX U UX MOCJIEICTBUAX, HATIPUMED, OH Oy/leT yBepeH, YTO €T
nevictBusas — BE3ITIOJIE3HDBI wiu, Toro Xye — HecyT B cebe 310 U
paspytieraue? IIpou3ouET iU B ciTydae COBEPIIEHUS IEUCTBUS B IOJO0OHOM
sMoIuoHaJIbHOM coctosiHum yrsikenenus JHK u PHK, Oyayr sau
MIOJIOXKUTEJbHBIE ¢/IBUTU B pa3Butuu CymHoctu? W HanpoTtus, Yenosek,
TBOPAIIUM 3J10, HO TPHU 3TOM COBEPIIEHHO HCKpeHHe YOeKJEHHBIN B
0O6paTHOM — UYTO €ro IOCTYIIOK HEeCceT B cebe TOJbKO JIMIIL Oj1aro, — Kak
COTBOPEHUE TOJIOOHOTO Jlejia CKaXKeTCsl Ha IMPOUCTEKAIoIUX mpoteccax? U
B CBeTE€ BCErO BBILIE CKa3aHHOI'O mpezcraBbTe, HacCKOJAbKO BOJIBIIIOE
3HAYEHUWE mnpuobperaer PEAKIIUA JIIOJEM Ha MHOCTYIKH
okpyxkatomux. [lojo0HO cmpaBemIMBOMY Tpy3WKy Ha BecaX, MHEHUeE
Kaxjoro YesoBeka, BbIpakeHHass UM bjarofjapHoCTh WK TMOpPUIIAHUE
CTaHET JJIs1 TBOPAIIEr0 HEKUM MEPUJIOM, KOTOPOEe CMOKeT YPAaBHOBECUTH U
JIN00 YCUJIUTD «J00POCTh» Jiesia, IN00 HAIIPOTUB — CUJIbHO ITIOHU3UTH €TO.
Jlois1 YenoBeka, COBEPIIUBIIEr0 HEKUU MOCTYNOK (BO 6Jsiaro mjm BO 3J10),
peakis OKpyKamolnux Jirogel (0cobeHHO TeX, B aJ[pec KOT0 HaITpaBJIEHO
JlesTHHE) MOXKET JINOO YCUJINTh UMEIOIIyIocs, JIN00 HAa000pOT — IMOBEPHYTH
e€ BcoATb. B Takol curtyamuu mpeacraBbTe, Hackoabko BOJIBIIIOE
SJHAYEHUWE UMEET IIOHUMAHME noapmu cyTH Belied. Kak jierko
MOKHO YIIPaBJIATh pas3BUTHEM YeI0OBEeKa, ecau Aaumums .arooeil
ucmunst — nocratouHo MCKASUTHD MU POBO33PEHMUE, u Becy Mup
IIepeBEPHETCS — TO, YTO ABJIsAETCA AOOpOM, mmepecTaHeT OBITH TAKOBBIM, a
caMoe HaCTOsIIlee 3J10 — MOJIyYUT JIUK JIo0pa. Ho mpu 5TOM Beerga ocTaércs
BO3MOYKHOCTh Kaxk7ioMy Uesl0BeKYy BUJETh PEaJIbHO MPOUCXO/sAllee — MPU
YCJIOBUH, €CJIN OH He craHeT opueHTUpoBaThcd B CBOUX CYZK/IEHNAX
Ha TOJIIIy, a PYKOBOJACTBOBaThcsA OyzeT Tosibko CBOVMM PA3YMOM.
[TosiTHOe MOHWMMaHWE CYTH CBOUX JIEWCTBUMN, UX IOCJIEIACTBUMN, TOTO, UTO
MIOCJIe/TyeT MOCJIe peaTu3alui Ha BeeX IUIaHax — JaCT BO3MOXKHOCTb OBITh
yBEepEHHBIM B cebe, TOT/Ia HUKAKOe UyKOoe Cy:KJeHUe, TaXKe eCJIU 3TO MHEHUE
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MUJLJTUOHOB JIIOJIEN, HE OCTAHOBUT TBOPSIIETO U €ro pazButue. Ocraércs
OJHO «HO» — 3akonsl nnpupogsl PABHDI /IJIA BCEX, 1 yBepeHHOCTb,
IIOHMMaHUEe U OTBETCTBEHHOCTh — MO2Ym OblMmb kKauecmeamu Kak
MméMHbIX, maxk u ceemasvtx aroodeil. To ke camoe OTHOCHUTCI U K
«nercreuio» Iporpamm «CBetJI». Kaxiomy faércs maHc.

7.7. Pa3zroBop ¢ KJIeTKOu

Ha npoTskeHUU BCETO CBOEro CYIEeCTBOBAHUA JIIOU TOCTOSTHHO
CTAJIKHUBAIOTCSI C HEOOXOJMMOCTHIO 3aIllUTHhl CBOEH KU3HU II0 MHOTHUM
HaIlpaBJIEHUSAM BO3JEHCTBUSA HAa HUX BHE3ANTHO (OPMHUPYIOIIUMUCI WA
HCKYCCTBEHHO CO3IAHHBIMM (HaBeZIEHHBIMH ) Pa3IMYHBIMU
IPyNIlaMu >KU3HEHHBIX omacHocTer. Ocoboe BHUMAaHNE OHU BBIHYKJIEHBI
obpallaTh Ha TO, UTO HANIPSAAMYIO CBS3aHO C HEOOXOUMOCTHIO OPTraHU3AIUU
u COBEPIIEHCTBOBAHUSA BO3MOXKHOCTEN I10 YAEP KAHUNIO
6uosiornueckoro 3/IOPOBbBA nyTéM KOHTPOJIA 32 €r0 COCTOSTHUSIMU WJIU
yCTpaHEHU S KaKuX-J1100 mpobyieM HHAUBUAYJIBHOTO WX UHOTO MacIiTaba
B YCJOBHUSX, BO3HUKAKOIIUX II0 KAaKUM-JIMOO IOCTOSSHHO MEHSIOIINMCS
npuuyrHaM (Tak Ha3bIBAEMBIM HHIAUBUYAJIBHBIM OOJIE3HAM W JIaXKe
amuyieMusiM)’.  boraTedmuii  OMBIT  KOMIIEKCHOTO  BpauyeBaHWUS,
HAKOIJIEHHBIN JIIOJIbMU Ha NPOTS)KEHUM MHOTHUX CTOJIETUH, a TakyKe cama
IIPAaKTHKA IIOCTOSHHOTO COBEPIIIEHCTBOBAHUS €ro BO Bceld CBOeH
MHOI'OHAIIPABJIEHHOM opraHu3anMOHHOH M WHOH QopMe, BCé
BMecTe O0OBEIMHEHO B OTHeNbHYI0 cdepy ObiTusa Jjoaer Ha Ilianere,
KOTOPYIO Ha3bIBaOT «MeInIHa ». Be3IOKONCTBO O CTEIIEHHU COBEPIIIEHCTBA
TaKOBOU BakHOU cdepbl ObITUA Bcerza ObLIO HAa IIEPBOM  IUJIAHE
BHUVMAHMWA sofei.

Ho kak ke ObITh? C OHOU CTOPOHBI, s B 3TOU KHUTE€ PACCKA3BIBAIO
WCTUHHYI0 CYThb O CBEPIIEHHOW WHTEPBEHIIUU 3eMJUd CO CTOPOHBI
d6poBckort CucremMbl, HAaCUJIbHO COBEPIIEHHOTO IIE€peyCTPOMCTBA BCeEX
ycaoBun obutanus, popmupoBanus UY2K/1OI'O KOMIIJIEKCA Cucrem
Yuopasnenuss usBHe B cdepe ObITHUA 5SHepruii BooOme u B cdepe
6uosiornueckoil Kku3HU Ha Hamlei Ilimanere Ha ycnoBusax BEIIIHOI'O
IMPUMEHEHWSA sioziefi, B 4aCTHOCTH. A ¢ Jpyroll CTOPOHBI, HEJIb3s
000UTH BHUMaHUEM HAKOIJIEHHWE OoraTtedinero ombITa JA00pOJIETETHHOTO

7 «Bropasa Ynpemxaaomana Crparerus» ( HUU 1IYC).
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BpaueBaHUs. He BBIIVIAAUT JI1 5TO HEKUM HEOOOCHOBAHHBIM BBINAJIOM U
IUTyTaHUEM, a B 0T e ibHOM yacTu cBoeil, u OCKOPBJIEHUMUEM B cTOpoHY
COTEH MHWJUIMOHOB CIEIUAJIMCTOB Bcell cdepbl MeauliuHbl [lnaHeTsl, T.e.
Bcex Tex, kTo AericrBuresbHo CAMOCTOATEJIBHO u OCO3HAHHO
st cebsi, CAMOOTBEPKEHHO mocBSATHII BCIO CBOIO JIMUHYIO KHU3HD
camomy BJIAT'OPO/ITHOMY - cnacath XU3HU Apyrux? VMIMeHHO Iipe]
takumu — HUZKAWIIIAM ITIOKJIOH u HCKPEHHsAA UM OJ1arogapHocTh. U
ecJii 'y KOro-to u3 Yuraresedl CKIaAbIBaeTcs BIEUaTJIEHHE O HEKOEM
HEYBAXKEHHWUN k cnequajsucraMm B MeJUIIMHE, TO A IPUHOIILY
TJIYBOUAMIIIEE U3BMHEHUE, HO, TeM He MeHee...

KakoBO ke WCTUHHOE COCTOSHHE HBIHEINHEH MEIUITUHbBI, KakK
OT/IeJIbHO BBIpaXkeHHOU cdepbl ObITHA 00IecTBa B 001elt KoHCTpyKImu
HBIHEIITHETO CYIIECTBOBAHUS JIIOJIE, KaKOBBI IIyTH €€ OyayIero
COBEPIIIEHCTBOBAHUS Y MHOT'O€E JIPYTO€E, — 3TO U €CTh BAXKHEUIITUI BOITPOC, HA
KOTOPBIH ITBITAIOCh OTBETUTH UuTaTes to. Kak y:ke roBOpUIOCH, 1 OTPAaHUY I
cBoul pacckad paccmorpenueM Toabko HAWMBOJIEE 3HAYNMMbIX
dakropoB, omnpexensaomux COCTOAHUWE u  nepcrnekTUBHOE
PASBUTUE wmegunuubl. A ecau TouyHee, TO ypoBeHb IIO3HAHWUA
TAMHCTB 0 XU3HU KJETKH U IUIOTH, TEXHOJOTHYECKOE HCCIEI0BAHUE
nevictBus Ilporpamm «Cet/I», mpumenénHbix B Komiuiekcax «CsetJI»
(Bcex mommdpukamuii, B Tom uucie u Komiuiekce «Cser/I-®iopa») mo
COCTOSTHHIO 3a00JIEBAHUU M BCETO TOTO, YTO CBS3aHO C O3/I0POBJIEHHEM
YesioBeKa B IIPAKTHUKE HBIHEITHETO U B OY/yIIieM. ATOTO BIIOJIHE JOCTaTOYHO,
yto6bl YuraTtens mor OIIPE/IEJIMTBCA ¢ yrouHeHHueM NMPUYUH OTKasa
ot HeiHemunXx PASPYIIIUTE/IBHBIX TEXHOJIOT'MH uccienoBauust
coctossHui kuBoH KieTku miotu u ITIPOITECCOB O3/10POBJIEHM A.

Ecnu B 610J10TUM MOKHO OBLJIO aHATOMUIO U3YUYaTh MO YIPOIEHHBIM
BapUaHTaM, TO JAJid KUBOU IUJIOTH — HIPOUCXOAWJIO 3TO TOJBKO 4Yepe3
BNUBUNCEKIINIO. Ot storo u nonwia BCA MEJ/IMIINMHA Ha ocHOBe
OIIBITA I1ATAJION0aHATOMOB. T0, YTO Bpauu BCKPBIBAJIU U JAXKe KUBYIO IIJIOTh
— K UCTUHHOMY TIOJIO)KEHUIO OBbITHUS DSHEPrUM HUHEPIUOHHOMY
MaTepUuaJIbHOMY U HEMHEPIIMOHHOMY HUKAKOI'0 OTHOILIIeHUA He uMeeT. OHU
Y CETOJIHA CYUTAIOT UTO «OypHO» mpojBuraiorcs srnepen. Ho HE BUIAT
Huuero, u nomeputsb 310 HUYEI'O y Hux enie u HEUEM. IlosTtomy oHU —
pexyT ganblie. Ho TOJIBKO UCXOAA U3 «IIPOJBUHYTOCTU» Pe3aTh YKe CTaIu
He CKaJIbIleJIeM, a C IOMOIIbI0 HBIHENTHUX COBEPIIEHHBIX TEXHOJIOTUH.
Opnaxo, 9THU TEXHOJIOTUU - mexHo.102uu yoapHo-
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paspyuumenvHo20 xapaxkmepa. Bcé, ¢ MmoMompi Yero Bpadu
HaOJIIOZIAI0T 3a TEM, YTO TBOPAT WJIM JIOJKHBI COTBOPUTH, BCe (DOPMBI
peHTreH-ucciaenoBauni, Y31, tomorpaduu u T.m., Bce HOPMBI JIOOOTO
nHoro ucciaenopanusa IPUBOAAT xusyio miote k JAEIIPECCUUN u
PASPYIHIEHUIO. Tak uTo e oHM HabOiwoAamT? B sydmem ciydae,
INOJIYYHUYTOXKEHHOE cocrosiane kiaeTku. 1 Ha sToll 6ase OHU
(Bpaum) JarOT KaKue TO OI[eHKU.

Ha MoH B3miaam, 3TO
IPUOJTU3UTETBHO BBITJISAIUT TaK —
bl cudume, a MHe
3axomenocs nocmompems u
noodecedosambv ¢ e6amu —
xopowo  au bl ceodn
yyecmeyeme? A xyeaadoii
eac 6 100 — 6aoax! 6adoax! U
2o6opro: «Hy kaxk camouyecmeue?» Tak B 3TOM CpaBHEHUH BpayU
nenaT emé xy:ke! Ho BpeMs 5TOW BUBHCEKIIMU 3aKOHUYMJIOCh. Hauascs
HOBBIM dTam. JTam, KOTOPBIH H3HAYaJIbHO CTPOUTCA Ha 3HAHUH U
[To3HaHWH, MPEXKE BCETO 3JIEMEHTAPHBIX OCHOB B (U3UKE KIeTKH. U
HEKOTOPBIE yXKe 3a[lyMaJIuCh HA/l TEM — a He npowe au uepe3 Mo3sz c

KAemkoil «<no2osopumusv»? Ho 3TO0 MOKHO OCYIIIECTBUTH TOJIBKO Yepes
copepmerHo HMHOWM  METOJOJIOTUYECKHUM B3 o
HiCcCIIeIOBAHUE, OCHOBAaHHOE HA IIPUHITUIIE «1102080PUMBb» C KAeMKOU —
yepe3 Mo32. DTO €IWHCTBEHHBIH IIyTh. XOUy 3]IECh MNOAYEPKHYTb —
6s1arostaps renuio (He moboroch Tak ckazaTh) H. JIeBamoBa, I03HAHUIO OT
A. XaTpi60Ba, y/1ajIoCh 3TO Peaju30BaTh yKe MPaKTUUYECKH B 2010
roay. A tereppb — XOpOIIO, HAYYUJIUCh «TOBOPUTh» — A C 4eM CInIuTh? Kak
ke I[HOJIYUUTH TO, xakum BCE MOJIZKHO BBITh? Bceé s
KN3HECOITPOBOYK/IEHUM A Boob11Ie. TO HA CETOAHA — CBEPX3ajiaya.
be3 3TOro KM3HECOMPOBOXKIAEHUSA BCE, K UEMy CTpeMUMcS — Habop
XUMHUYECKUX 3JIeMeHTOB. Eciu mompoboBaTh «cobpaTh» KIIETKY, HYXKHO
coOpaTh 16 OCHOBHBIX 3JIEMEHTOB. M0OXXHO coOpaTh B mpobupkKy. Kak BbI
nymaere — kietka mnoimyuautca? HET. Bom 20e HyscHa cucmema
Jcu3Heconpoasodicoerusn. Tenepp otHocutesnbHo JJTHK. Mory yBepeHHO
cKasaTh HCcienoBaTesiiM — IpojonkanuTe uccaenosath JJHK — ckobko
Oyznete xkutTh, croibko HOBOT'O B Hell u OyzieTe HaX0AUTh. BOT ¢ TakuMm
MaTePUATIUCTUYECKUM IIOAX00M B IOHUMAaHUU «4mMo ecms cymusb /[HK»
BOOOIIIE 710 cuX Iop «yuéHble» oT Meauninabl HUYEI'O HE Y3HAJIN. Ho
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y3HaBaTh HY:KHO. be3 atoro npoasuxenusd B [losdnannu HE BY/IET. Mbl
MIOIIJIM HECKOJIBKO JPYTUM ITyTEM, HO B TOM 3Ke HalpaByieHnu. KoMiiekc
«CBeTJI» ceituac, Ha Tekyiiee Bpemss — COBEPIIIEHEH. Ho sto He
TOBOPUT O TOM, YTO BIIOCJIEZICTBUM OH He OyJeT MOJePHU3NPOBATHCA
OTHOCHUTEJIbHO TEKYIIINX N3MEHEHUUA B CHCTEME
’)ku3HeobecrieueHuss. Mbl Hadau yuuTh [losib30BaTeiel «pa3roBapuBaTh»
co ceouM Moarom uepe3 rosorpaduio (Ha mepBoM 3Tare) U ¢ IepexoyoM K
Busyasiorpaduu. A mpu pasroBope uepe3 rosiorpaduio u HaOIIOAEHUN
HCTUHHOTO COCTOSIHUSA TOJI0TPAadUU Yero-To U MOSABUTCS Pa3HUIA, KOTOPYIO
HY>KHO CHUBEJIUPOBATh U IOACTPOUTBHCA 4Yepe3 Mosr. M korpa sroau
HaydaTcsl 9TO JiesaTh, BOT 3TO U OyJeT Ha3bIBaThCA MEIlI/II.II/IHOfI
3/10POBbA. A ceniyac, K coxaneHuoo, wnMeemM MEJIMIINHY
BOJIE3HEM. Xody 3aMeTHTh, 9TO 3TO OJMH M3 3JeMeHTOB «BTopoii
Yupe:xagaomed Crpareruud», B chepe MeIUINHB — «JIUKBUJALIUS U
noHbIH 0TKa3 or PA3PYIIIAIOIIIUX TEXHOJIOI'UM». To, urto Ha
YPOBHE HECKOJIBKO HIKE, UEM «Pa3roBop ¢ Mo3roM» — 3TO MOKa EIE
«moemanue» IIporpamm BO3JEVMICTBUSA Ha KIeTKy, 4YTO6Bl OHA
IIPpaBWJIbHO paboTasia, MPaBWJIbHO MUTaIach, B HEW UTO-TO IPaBUIbHO
(opMupoBasioch U OHAa MPaBUJIBHO OT/laBajia BcEé HeHykHOoe. KoMILiekc
«CBetJI» caMm «co3a€r» HYXHYIO HH(POPMAIUOHHYIO ToJiorpaduio
cocrosinus I[lonp3oBaresia, u 3Ta IHEPT'OMH®OPMAIINA naercs Bojie,
KOTOpas B COOTBETCTBUU C PEKOMEHJAITUAMU CTOUT y BaC Ha IPUKPOBATHOU
TyMOOUYKe B TPEXJIUTPOBOU OaHKe (He BO3OpaHfAETCA U XPYCTAJIbHBIU
rpaduH). YTpoM BCTall U BMECTO XUMHU (Tab1eTOK) — BOJIMUKY MOIMJI, a B
peanuu — nHDopMmanuu nomnui. Ato padboraet JIYUIIIE o601 TabieTKH.
U Bpojie ObI BOT IIyTh IPOJIBUKEHUSI BIEPE U PEITEHUs] MHOTUX BOIIPOCOB.
OpHako He HYy:KHO 3a0bIBaTh TO, uTo OBOPOT y nesnbiioB ot papmanuu
ropasio BOJIBIIIE, yeM OT yTrJjIeBO/IOPO/I0B. 3HAYUT, 3TO BoiiHa! Ho BoiiHa
C WX CTOPOHBI. BOT moaToMy, K OOJIBIIIOMY MOEMY COXKAJIE€HUIO, HEJIb3s
¢gopcupoBaTh Bc€ TO, uTO cBsizaHOo ¢ IIporpammammu «CBet/I». TakTuka
WX  «paclupocTpaHeHuUs», Kortopyro omnpeaeausn H. JleBamios,
OKA3AJIACH ITPABUJIBHO, u 51 eMy 3a 5T0 61arofiapeH.

8 HUM IYC - «Bropas Yupesxaatomas CTpaTerus».
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7.8. CaM0oCco3HaTEeJIbHOCTD

«Kaxk But noayuaeme uH@opmauyuio?» — cnpocuau MeHs. —
Yawe ace20 — 20108011!

«Bbt eudume 6cé amo — 2aazamu?» A eudixcy ecé amo —
Mo320Mm, y KOMOPO20 eCMb UHCMPYMEHIM «6UICHUA» — 2AA3d.

Croucox IIEPEJTABATE/IEI MTH®OPMAIIUU — KpalHe CJIOKEH.
Ectp obas sHepronHopManuoOHHasA TPaHCIIALNA, KOTOpasd
obecneunBaet, B ToM unuciae, 1 CAMO ITO CEBE CYIIIECTBOBAHME
IUTOTHU Tesa (pybarku, COTKAHHON U3 KJIETOK). JIJIs1 TOro YTOObI HaIlle TEJIO
cymecrBoBato, 1 BCE HOPMAJIBHO PABOTAJIO, Gosbie 17 mMApO.
0MOeAbHBLX N0 KOHCMPYKYUU MPAHCAAYUL 0Oecneuusarom amy
cucmemy. D6poOBCKas cuCTeEMA 00eCIIeunBajia 6ce20 AUWb 4,5 mapd. Ha
ocHOBaHMU B5Tou wuHbopmaruu 1npexacraBbTe <«HATPY3KY» Ha
ITporpammsbi CBeT/I» u I'eHepaTop 1, KOHEYHO Ke, Harpy3Ky Ha Mo3r,
C KOTOpPBIM WUJIET B3aUMOJEHCTBHE U Yepe3 KOTOPHIM IPOUCXOAUT
NHPOPMAIINMOHHOE n THOE OBECITEYUEHWUE kJjieTku. ITO IpU
toM, 4TO ceruac emé HE BCE TPAHCJ/IAIIMHN BKJIIOYEHDBI. Eciu
nath ceriuac BCE TPAHCJIAIIMI — BCE >KUBOE U, eCTECTBEHHO, UesloBeEK
npocro «IIOJIATYT». «llonmaryr», moTtoMy 4YTo OyJ/ieT IIOTepsiHA
yIpaBiasgeMocTb MoO3roMm NOpaBUIBHOTO y/iepkaHusA (HOPMBI OPraHOB
BHYTpeHHel cekpenuu. HyKHO Bcergja moOMHUTh, uTo Moar YesoBeka —
CTOKHeHmHUH KomIieke ympapienus KAYKIOUWM KJIETKOM Tena.
Y1ipasiieHUEe OCYIIECTBIACTCA 2Ppasuimo-mMazHuUmo-3aeKmpuieckumu
umMnyascami, MAZHUMHbBIMU umMnyascami, cmpozo
K8AHMOBAHHLIMU MAZHUMHbLIMU u nexmpuueckumu
nomeHyuaaamu. YupasjieHue camMuM MoO3rom OCYIIECTBJIAECTCA U3
Zipyroro npocrpancrsa. [Ipeacraspre, €Ciiu OTKJIIOUUTD WA YyTh IIOMEHATD
B 3TOM UYTO-TO — II€YEHb 3aXO4YeT CTaTh ILIAPUKOM U MEPEKMET 4YacTb
KullleyHnka. MouyeBoll my3bIph cKakeT: «PebATa, MHe HEKOM@OPTHO...»
Kenymok ckakeT: «...A Uero 3TO s TaK 3aBUC — Jali-Ka s HEMHOKEUKO
IIOHWXe...» EcTh UeoBeK — y»Ke He CMOKET, CO BCeMU BBITEKAIIUMU U3
9TOr0 IMOCJIEACTBUAMU. BOT 4yThb-4yTh TOJIBKO HAPYLIUTH... YyTb-uyTh! U
Bcemupnasa Opranuzamnusa 37paBooxpaHeHus (BO3) ¢ sTuM He CMOXKET
CIIpDAaBUTBCS, IIOTOMYy 4UTO 3TO Bcé obOecrneunBaer BHEIITHAA
TPAHCJ/IAIINA.
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Ot 3nanni emeé HUKTO HE YMHWPAJIL, X0TA cKeJieT B KaOUHETe
O6mosIoruM HacTOpakUBaeT. A ueM HacTopakupaer? HacropakuBaeT TeM,
YTO 3TO HAGOP U3 207 KocTel, ciioxkeHHbIX B O/THY CTPYKTYPY, emmé
Y BEPTUKAJIbHO OeraeT U /1aXke, KaK TOBOPUTCS, IIOCJIE «CTaKaHa» He MajaJl.
Kak mokeT Takoe ObITh BOOOIIE, ECJTH XOTh HEMHOTO (DU3UKY 3HAEIb. TO —
II0JTHAs HEeCyCBETHOCTh, HO 00 3ToM HaM B KabuHeTe Ouosiormu HE
CKAZKYT. IToromy uro HE 3HAIOT (u ¢pusuky He 3Hator), uto OH HE
JNOJIZKEH ynep:xuBath cedss — oH aToro npocto HE MOYKET! AnoH1bt
pemnan mpoBeputb. Bcé y UYenoBeka IpoBepwrd U IMOMEPWIH, Y
[IaTOJIOT0AHAaTOMOB TIPOKOHCYJIbTHpOBanch 1 CAEJIAJIN POBOTA 1o

”eTe” BCEM pa3MepaM B TOYHOCTH U IIO BeECy
TOXX€ B IIOJJHOM COOTBETCTBUU C
KOoHCTpyKIuel Yesnoeka. CTaBAT, a OH y
HUX MOazaer. Mydmincb-My4YHJIUCh, HO

Kniouuua

MpyauHa

Mneyeean
KOCTh

II0Ka BHU3 BCE TPY3hI HE Pa3MECTUIN — He
CMOTIJIN JIOOUTBCSA BEPTUKAIBHOTO
MIOJIOKEHU . 4! BBIBO/I caeanu
(HenmyOJIMYHBIN): «...He MOoJ)cem 3Ima
«KOHCMpPYKUUsL» (buzypa)

Pebpa

Mo38 OHOYHBIA
cTonf

Nyyepan
KOCTh

NokTeean
KOCTE

Koctu
3anAcTLA 4

danaHru
nansuee

Bonewaa B
Bepuoean 7
KOCTb

Manofepuoean
KOCTh

EBegpo

KonenHaa
yaweyka

KocTtu
nNpeanniocHel

MnwcHeeble

KOCTH
danaHrm
naneuee

MArka

eepMuUKaAAbHO nepemewyyamsvbe — Y
neé BCE HEYCTOMYMBO». Haunnas
oT daJjiaHT MaJIbIIEB HOT, Jake BKJIIOYas
sroqunbl — BCE HEYCTOUYUBO. [la
eIlle U MMO3BOHOUHHUK KaKOHU-TO He TaKOM,
yepernoM OKaHuuBaromuiica. 11 gepen —
JlaJIeKO He IIapHUK, a BOOOIIe HEITOHATHO

yro. Kak MOXKeT 35Ta «KOHCTPYKLIUS»

BEPTUKAIBHO OBITH? UTO €€ y/iepkuBaeT? A OHA Ke KaK Ha [10/iBecax, /ja eIné
Y C HaBEILlIEeHHBIM CHAPY>KU «MACOM» U BHyTPU OPraHaMM — BCE-TaKU XOIUT!
Kro B I'ocniymy, kto B CoBer ®eniepanuu, KTo B OuU3HeC, a KTo 8 banro, u
MOAbKO mam y3Haem, nouemy y¥ce OH xo0um 8epmuKaIvHo. A
CYIIEPCOBEPIIIEHCTBO 36poBCcKOW CUCTEMBI, X MOCJAETHUN 3Tal —
3TO «BEPTUKAJIBbHO MaTepsiuecs». VI obpatute BHUMaHue, KAK MHOTO UX
«beraet»! IToatomy ecnu cerryac Toyibko UYTh-UYTD neperuyrsb, «1aTh
HEKOPPEKTHOCTDb» sneproundopmanuonHoun tpancasaiuu — BCE
«IIOJIATYT» u BcTaTh He cMOTYT. [lajiku 1 KaMHU MOTYT lepesioMaTh Tebe
KOCTH, a UHOpMaIus — HET, HO OHA MOKET C/IeJIaTh elé OoIbHee. YBepeH,
4TO B IJ1yOuHe cBoero Co3HaHUA MHOTHE 3TO IOHUMAIOT.
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Camoco3HaTtesnbHOCTh (caMoco3Hanue) — 310 3eMeHTsl OUYEHD
BAYKHOM 1 c/103KHOH KOHCTPYKIIMH, KOTOPYIO MBI pACCMATPHBAEM cefyac
B KOHTEKCTe cJIoKHeHmiero «ycrpouictBa» — PYBAIIIKM MOJ3I'A co
BCeMU e€ aTpubyramMu U B TOM UHCIIe, UHAUBUAYyAIbHBIM CO3HaHUEM.
Mapkcusm-Jlennausm rosopun 1po Cosznanne COBEPIIEHHO
JAPYT'OE: oco3HaTh CBOE€ MECTO B MAapTOpPraHU3aIuu, AyMas, YTO KU3Hb
TaM — TOJIBKO CHJIsI B Kpecye. XOTA 3TO NMPUMUTUBHOCTH, HO TOT/A 3TO
paborano! 3to Mmorsio O6bITh TOJNBKO M3BHE B TroJIOBy «3aCyHyTO»,
HECMOTpSI HU Ha Kakoe e€ CTpoeHue, moTtomy u4rto Pazyma B 3TOM
COBEPIHIEHHO HET HUKAKOTI'O. /4 sToro ceiiuac IIporpaMmmMsbi
nu Kommiaekc «CsetrJI» HYyXHBI, UTOOBl BBIPBaTh M3 3TOTO MO MOSAC
JAEPEBAHHOI'O COCTOAHUMA wmpinieHusa. MpInieHue —
dopMupoBaHuEe CI0KHENIIEN YITPEKAAIOIIEN KOHCTPYKIIUN — COeTUHEHUE
cXeM MeXK]ly HeipoHaMu U TPyOOUYKaMU BHYTPU HEMPOHOB, O KOTOPBIX yKe
TOBOPWJIOCH B MPEJIBIAYIIUX IJ1aBaX. TpyOOUKU BBIMOJHAIOT CBOIO 33/1a4y.
Helipousl — cBow. OOyuure TpyOOUKM BHYTPU HEUPOHOB — Kakue
npo6siembr?! BoT Tosbko KTO U Kak oOyumt? [loka A 3HAI HECKOJIBKO
«MHCTPYMEHTOB» 00yueHUs, B ToM umucie, u IIporpammbr «CBetT/I».
MoKHO, KOHEUHO K€, U K po3raM NpuberHyTh, BOT TOJbKO KTO UCIOJIHUT?
W He A0/KHBI TPYOOUKH COeTUHATHCA, OHU Boobie HUYEI'O HUKOMY
HE JOJIZKHBI. IIpu stom Bcé rapMoHu4yHO. M uepemn (kak roBOPHUT
b. MakoB, KOCTsHas Kacka) ToxKe paboTaeT, KaK TaKOBOU — OH
(pyHKIMOHAJIEH.

Korpa narosioroaHaToMaMm 33/1a€1Ib BOIIPOC:
«CKOJIPKO M Ha KaKHe YacTH Ballla KOCTSHAas KacKa
pasjieneHa», YBEPEHHO HAYWHAIOT: «JOOHas
YacTb»... W Jajiee MO «y4eOHUKY» aHATOMUU.
Xopomio, i 4Yero Hy»KHa JIOOHas 4acTbh?
3agymanuch! [l Toro 4rtoObl y3HATh, HYKHO
pacnuauTh e€ Boyb. B MHcTuTyTe MO3ra nunniy,
He paccMaTpUBaJIu B pa3pe3e. A HaNpacHO, OHU
Jlake He 3HAIOT, KaKk ycTpoeHa KocThb. Eciu Ob
PACCMOTPEJIN PACITMJIEHHOE (TOMy, KOTOPBIH YIIIEJT — €My BCE
pPaBHO), OHU OBI B y?Kac IMPUIILIH! 124 mMuna KOCMHOU KOHCTPYKIIUH Y
Halllell KocTsAHOU Kacku (uepera). M1 okasbiBaercs, JioOHAsA 4acThb UMEET
Kakou-To ¢yH/IaMeHT, 4ToObl Mo3sry, B «mepebopku» ynapssch, — HE
TEPATD co3HATEIBHOCTb.
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OxkasbiBaerca u koctaHasa kKacka ABJIAETCHA KOHCTPYKTUBHBIM
AJIEMEHTOM Cosnanuda. Yacrp wuHoOpManuu IIOJydYaeM uYepes
KOCTSIHYI0 Kacky (uepem), uyacth wuHopmanuu noaydyaem UEPE3
ITO3BOHOYHMUK. Ho juisa Toro, yTo06bl HauaTh MOHUMAaTh, HY>KHO (/17151
Hayajia) CO3/1aTh MPOCTPAHCTBEHHYIO MOJEJb KaKJAOMY IIO3BOHKY — U
3aJ1aThCA BOIPOCOM: MOYeMy OH Takoul ¢opmbl? X0Ts ObI MOBEPXHOCTHO,
zagarbcs. [lorom — PACITMJINTD ITO3BOHOK, — B10J1b U TIOTIEPEK — U
npuiitu B yxkac — Hurge HE CYIIIECTBYET MOHOJIMTHOTO BeIllECTBA...
YTo ke 3TO 3a KOHCTPYKUMA Takad KyTkaA? OkKasbpIBaeTcs, y KaXKJ0TO
IIO3BOHKA CBOSl CJIOKHEWINass CcXeMa pEe30HUPYIOUIEro KOHTPOJIA II0
IIPOXOXKJAEHUID UH@OpManuu: TyT QYHKOUA — IPUEM, IEPBUYHAA
pacmudpoBKa U pasjiaua 3Tou uHpopmanuu... Mexxay mo3BOHKaMu, KpoMe
rpeiku [lIMopsa y Hamux narosioroaHatromoB Oosnbiie HUYEI'O HE
CYIIIECTBYET. O6 sroMm 3aiaiTcsA OYEBHU/IHbIE BOMPOCHI: KyZa MHe

ZieBaTh MO0 2puicy IIImopasd... zﬁ’c“,??i@f"‘“’_*"_“
Mexay KasKIbIM IIO3BOHKOM, B KaXKIOM
o o NO38OHE
CyCTaBYHKE — OT STOM KOCTOUKH K STOH KOCTOUKE OTBEPG:
Hy:kHO IIEPE/IATHD NTH®OPMAIIUIO (a oH &v

e Oeraer, OH ke IIeBeIUTCH). Tam xKe Mexmy —Berowiny "
KOCTOUKAMH KaKOH-TO «Ba3eIHMH» €CcTb — o J
nonpoOyiTe MeXAy ABYyMs IMPOBOJAMU dYepe3 e

Ba3eJINHOBYIO MIPOKJIAAKY U 6e3 moMex nepeaarhb SompocroR

KaKy10-To nHopMaInuio. XoTsa Obl 3JIeMEHTAPHO B3SITh 12 BOJILT U C OJTHOTO
IIPOBO/IAa HA JIPYroMl MPOBOJ, /laKe MOCTOSIHHBIN TOK — mepexaaite! Uto B
npuHuMaroIem Oyaer? OkaspiBaeTcss u3 dajlaHTH B (asaHry mepesaercs
TOHYAMIIIE «ycrpoenHas» MH®OPMAIIVA ¢ ycI0BHEM HCKIIOUUTD
sio6wle uckakenus 1 HE IIOTEPATD cmbicit. Bot kakas 5To ciloxkHeas
koHcTpykiusa! Ilomumo mnonydeHus uHOpMAIMK OHA JIOJKHA €Ié U
JIeHbI'd CUUTaTh, KOJbIIAa Ha MaJbI[bl OfleBaTh, JAa ¢ «ToBal'umamu»
3mopoBathed... VI ecau Toibko uyTh-uyTh ITOBO3/IEMICTBOBATD,
ytobbl mponecc ITEPEJIAYN NMH®OPMAIINUM kakuM-To ob6pa3om
HEMHOKEUYKO usMeHwicda, TyT xe noayduM OCTEOXOH/IPO3. Unu
nosyunM BOCITAJIMTEJIBHBIE ITPOIIECCBI. OOGbIYHO B 3TOM

HAUMHAIOT BUHUTH Bo3pacT. Cam «OeAHBIN» CycTaB MPOHUKHYT

9 I'peiaka IImopas (xpsamesoi ysenok IIImMopis, yzenok [IIMopis)— peHTreHOI0THYeCKUT
TEepMUH, BIEPBbIE OB OMKUCAH HEMEIKUM YUYEHBIM U MenukoM Xpucruanom IlImopJsaem B 1927
romy. Ipepka IllMopsisa 3akiaouyaercs B TpoAaBieHUM (IIPOBAJIMBAHWUM) XPAIIEBOH TKaHU
3aMbIKaTEJIbHBIX IJIACTUH B Ty0YaTYI0 KOCTh, BHYTPH TeJIa BEPXHETO WJIU HUXKHETO MTO3BOHKA
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KoJsioccayibHOM (maptuiiHoit) otBeTcTBeHHOCThl0. OH HE JIOJIZKEH
NCKAMKATD nadopmanuto. [loaToMy cam 1 HaunHaeT MeHATHh GOpPMY U
noacrpausatbed. Ho co3panel IporpamMmmbl «CBeTJI», KOTOpEHIE, KaK yxKe
JIOKa3aHO ONBITHBIM IyTéM, y MHoOrux Ilosbp3oBateneir PEIIINJIN
ITPOBJIEMBI B Bompocax BOCCTaHOBJeHUSA  WHGOPMAIMOHHOU
«IIPOXOJUMOCTH» CYCTaBOB U, COOTBETCTBEHHO, CHATUA BCEX CBA3AHHBIX C
9TUM HeraTuBHBIX MOMEHTOB.

O cycraBax HamMCaHO OYE€Hb MHOTO ©W pa3Horo. CKOJIBKO
KaHAUJATCKUX U JOKTOPCKUX JIMCCEPTAIUM «3alUIeHO», He MOAJAETCS
yuéty. Ognako 3to HE ECTD pertenne npob6siembl. Pertenue mpo6sieMbl
zakstouaetcs Tosibko B IO3SHAHN N ®U3MUKMU 3101 11po0IIeMBbl.

ITO 03HAYAET, UTO «eCAU MedukK He hu3uk, a pusux He meduk,
mo o0a He umerwm npago 3aAHUMAMBCA MeM, UeM OHU
3aHumarmesn». Takue He Hy>kHbL. HO 3T0 MO€, cyryb60 JTUYHOEe MHEHUE,
KaK M BCE TO, O YEM £ IHUIILY.
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