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I'nasa 2. borom aaaeHHoe...

Opanaxkapl K MyApeiy IPUIIEI ¢ BOIPOCOM YUYEeHUK:
— Ckaxu, yuuTeJsib, UTO TaKOe BbIOOP?
— Bp100p — 5TO cama *KU3Hb, — OTBETUJI TOT.

— Ho pasBe mbI e€ BoiOupaem? Ml BeZib HE MOKeM U30eKaTh CMEPTH.
Pa3Be 4TO HEMHOTO NMPUOJIN3UTDH €€ WJIN OTAUIUTh. JHAUUT, MBI JIUIIIEHbI
BbIOOpA — ymuparh Win HeT. Mbl He MOKEM BBIOpATh POXKJEHUE U, B
OTJIMYME OT CMEPTHU, HE MOKEM Jla’Ke BbIOpAaTh €ro BpeMs U MecTO. 3HAUUT,
y Hac Ttak:xke HET BBIBOPA — :xuth nwin He KuTb. UTO Ke HaM TOT/A
ocraércsa? TosbkO O4YeHb OrpaHUYEHHBIM HAOOp JIEHCTBUU, CIIOCOOHBIN
mumb COKPATUTD wiu ITPO/JIUTD Hamy XKusHb. Bo3MOXXHO, OH
II03BOJIUT C/IeIaTh €€ 6osiee niu MeHee koMpopTHOU. TeM He MeHee, MbI BCE
’Ke JIUIIIeHBI CBOETO IJIaBHOTO BhiOOpa. [loaToMy pa3Be MoKeT ObITh KU3Hb
BBIOOPOM?

—Thl ell€ 10H U MOHUMaelb Jajieko He Bcé. Heyxkenu y TebsA ecThb
BbIOOp B JETCTBE, KOrja pojautTeau Tebs opeBaoT? Jla, ThI MOXKeIIb
COIIPOTHUBJIATHCA W OBITh HAKa3aHHBIM, WJIM BECTH ce0A MOCIYITHO H
MIOJIyYUTh 32 5TO HArpajly, HO B pe3yJibTaTe Thl BCE paBHO Oyzelllb OJIET U
o0yT. Korzia Te0s1 IpUBOAAT TYJIATH B IECOYHUILY, Thl MOXKEITH UTPATh WJIH
HeT. [loaTomMy KU3HBb — 5TO BbIOOP. TBOU BBIOOP. I THI caM BbIOMpAEIIb,
CTOUT JIM TIOB3POCJE€Th W BBIPACTU W3 HTOU IECOUYHUIIBI, Ha4aB
CaMOCTOSITETbHO OJIeBaThCs, WJIN Ke OCTAaBaThCA B HEU. A 10 Tex nop Tebs
JINIIB y4aT TOMY, YTO MPAaBUJIBHO U KaK cJeyeT nocrynars. He Begu cebs,
CJIOBHO Kampu3HbIN pebGEHOK, Torza U cBoOOJbI BbiOOpa y Tebs Oyzer
ropaszo OoJibIIe.

2.1. 3apo:xKaeHue

YToOBI IBUTATHCS TAJTBIIIE, HY>KHO, B IIEPBYIO OYEPED, OIIPEIETUTHCS,
YTO TaKoe 3apokzeHre Mo3sra, a TakKe 4TO TaKoe OMOJIOTUYECKOE TeJIO WIN
«buosornueckas pybarika», uiu BUOC, 1.e. 6uosiornyeckas cucrema.
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[Tos 6MOJIOTUYECKUM TEJIOM WU BUOCTPYKTYpOU ciiefyeT MOHUMATh
npuzannyilo Mosry (CymiHoctu) «pyOaimiky», CIOCOOHYI OBbITh UM
yOpaBjasieMOU U  TPUMEHseMOU I BOBJIEYEHUSI B  KOMILIEKC
ucnosHuTeIbHbIX mporeccoB, HA/IEJIEHUWE KOTOpbIMU OCYIIECTBIISAETCA
Cucremoit Ynpasienus YEPE3 Moar. buoctpykrypa
IHEeP20KOHCMPYKMuUBHO chHopMHUpPOBaHA TaKUM 00pPa30M, YTO MOKET
CYIIIECTBOBATh TOJIBKO B O/THOM CJIO€e IpocTpaHcTBA. HbIHelTHEN MeUITUHE,
kKak Hayke o buocrpykrype, uzBectno HEMHOI'O, Tosipko Ha 6ase
ITo3HaHUA U ONBITA IATOJIOTOAHATOMOB, T.€. BeCbMa IOBEPXHOCTHO, KaK I10
MIPUHITUIIAM OOIIEKOHCTPYKIIMOHHOTO IOCTPOEHUs] OpraHu3Ma, TaK U II0
YIPaBJIEHUIO €r0 (PYHKIIMOHUPOBAHUEM B 11€JI0M, KaK cucTeMbl. OTCyTCTBUE
WHCTPYMEHTAJIbHOU 6a3bl B  IPOCTPAHCTBE  HeHaOJIoaeMou U
Heomrymaemoir peasibHocT HE TTO3BOJIAJIO o6pectn HeoOXOAUMBbIE
ITo3nanwus, u W30JIAIUA oT [To3nanus 3TOTO 0c000
KOHTPOJIMPOBAJIACDH, kak Taby, co cTOpOHBI cTapoii CHCTEMBI.
Celiuac TaKOBOW HW3OJIAIUU HET, TOJIbKO AaBTOMOTOPHbBIE «IPUBBIUKH»
OCTaJIUCK.

31ech 1es1ecoobpa3Ho cKa3aTh, B KakoM cjioe IIpocTpaHcTBa ceroaHs
MO3JKET CyIIIeCTBOBaTh BUOCTPYKTYpa, ¥ 0 Y4EM BOOOIIE UAET peub. [IJ1s1 aTOro
(11 06 aTOM y)e He pas mucas) HeobxoauMo BBECTH HeKyIO YCIIOBHYIO
eIMHUIYy TPOCTPAHCTBA, — OKTABY Kak IOKa3aTesib «n» (QOPMYyJIbHOTO
BBIpAKEHUA HEKO1 YHEPT'U onpesiesieHHON yacToThI (f=2n). OkTaBa
¥ COOTBETCTBYIOIAA eil yacrora sHepruid, onpezaesnsaior KOHKPETHYIO
KOHCTPYKIIUIO ITOCTPOEHUs MPOCTPAHCTBA. JTa YacTOTa IMYyUYKOBBIX BOJIH,
xXapakTepusymolIasacsa 8-10 MapaMeTpaMu, OIpejeseT Habop YCJIOBUM,
HEOBXO/IMMBbIX s CcyIlleCTBOBAaHUSA KUBOU KJIETKU B HAJ€JIEHHOM
KOHKPETHOM ITpocTpaHcTBe. [IpoCTpaHCTBO HBIHENIHETO CYIIECTBOBAHUS
BuocTpyKTyp, — 3TO 64 OKTaBa (Nn=64), KaKk HU3IINH YPOBEHD JIJIS JKUBOU
KJIEeTKH, €eCJIM TaK BO3MOXXHO BbIpa3uThbcA. OHOBPEMEHHO B3TO eIlé
obo3HauvaeTcs, Kak KoJ mpocTpaHcTBa (64 koa). OOpeTeHne TaKOTO YPOBHS
MaTepPUaJIbHOTO COCTOSIHUA, T.e. TaKOrO YPOBHsS MPOCTPAHCTBA C
COOTBETCTBYIOIIIUMHU CHOPMHUPOBAHHBIMU YCJIOBUSAMU U HBIHENTHUMH
COCTOSTHHSIMU KUBOU KJIETKU B 64 OKTaBe WIH ¢ KOAOM IIPOCTPAHCTBA
64, — sto ectp IIOCJ/IEJICTBUA nposenennort MHTEPBEHIIVNU co
cTOpoHBl JOpoBckou  CucCTeMbl, KOTOpPble Hapsay C JIPYyTUMH
IIOCJIEZICTBUSAMH, celvyac JUKBUJHUPYIOTCSA, HO He TaK OBICTPO, KaK HaM
XOTeJIOCh OBI. f, K corKasieHUI0, He MOTY CETO/IHS paccKa3aTh U IT0Ka3aTh, Kak
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IIPOMCXOIUT Ppas/ejieHrue NPOCTPAaHCTBA MO CJIOAM, IOTOMYy 4YTO W B
IocJieJiTHeM pa3roBope ¢ JleBallloBeIM, U B pa3roBopax c ero [pyspsamu (a,
BepHee, CJaul HEKHUX «3a4€TOB»), KOTOpble [Jajii MHe 0a30BYyIO
nH@opmanuo no sromy Borpocy, CTPOI'O 6bL1 ipeAynpex/1€H. 3HaHUSA B
3TOM BOIIpOCe MHe ObLIM HY:KHBI B IUIaHE IIOHMMAaHUA B CO3/laHUU U
«MoaepHusanumn» IIporpamm «Cser/I». OnHako HE COMHEBAKOCh B TOM,
YTO 4epe3 ompejleJIEHHOe BpeMs 5Ta U MOJI00Hasg MHMOpMAalUs CTaHET
NYBJINYHO.

OzHaKO MPOJIOJIKUM.

Jl1o0as vHepPIMOHHAA CHUCTEMA
H3MEHSIET CBOE COCTOSHME TOJIbKO
II0J,  JeHCTBUEM  MATCHHUTHOTIO
uMmmyJabca (M), pasziesieMoro o
QHAJIOTUH C Pa3JI0KeHUEM BEKTOPOB
Ha 2JIEKTPUUECKUE "
rpaBUTAIUOHHBIE  CTPYKTYpPhI  IIO

CTpPOTO KBAaHTOBAHHOU IIKaJie
UMIYJIbCOB. MarHUTHBIA UMITYJIbC,
E/IMHCTBEHHO npuBoasAnuii B COCTOSIHUE JIBHIKEHHUS JIIOOYIO
MHEPIMOHHYIO0 CHCTEMY, 3TO — HAKOIUIEHHBIU MOTeHIHaa (COOCTBEHHBIMH,
Jin60 BHENIHUIN) AOCTATOYHO MOIIHBIM, YTOObI NPUBECTH CHUCTEMY B
COCTOsIHUE JIBU)KeHUs. Bce MHEpPITMOHHBIE CUCTEMBI CTPYKTYPHO MOKHO
Pa3JI0KUTh C TOMOIIbI0 OKTaB. JIobasgs oKTaBa 3amlUChIBAETCA B BUJIE
OIIpE/IEJIEHHOU MOC/IE/IOBATEIFHOCTH. DTO KpaliHe BaXKHOe 3aMedaHue /s
co3maHus U «peryaupoBku» (usmeHeHus) IIporpamm «Cpetr/I». K
IIpUMepY, rpaHUIlbl  JUIA  ympasisgemMoro  GyHKIIMOHHUPOBAHUSA
MIO/PKETY/IOUHOM KeJsie3bl JII0/IEN OIpe/ieieHbl IPeIeioM OKTaB 47+48,
II03TOMY KOHKpETHBbIE KOJIbl YIIPaBJISIEMbIX COCTOSIHUM e€ KJIETOK JiexKar
TOJBKO B 3TOM Juana3doHe. OkrTaBa cBA3M Mosra i yHpaBJieHUSA
QYHKIIMOHUPOBAHUEM MOKETYOYHOU KeJjie3bl COOTBETCTBYET 3HAUEHUIO
47.45004500 Ui KOJia IIPOCTPAHCTBA 64.

I'enepatop «CBetr/I» CcaMOCTOATENBHO ONpENEIAET 3TU KOJbI
yIIpaBJI€HUs COCTOSTHHEM KJIETOK (M HE TOJIBKO IOJXKEIYIOUHOMN 3KeJsie3bl)
yepe3 IIporpammbl «CBetrJI», monbupas mnpeaesabl OKTaB JJIsA KoJa
IIPOCTPAHCTBA U B3aUMOJIENCTBYSA ¢ M03roM, yepe3 KOTOPBHIA U PelIarTcs
BCce TpebyeMble Ha JIaHHBI MOMEHT U3MeHeHUs (YHKIIMOHUPOBAHUS TEX
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WJIA UHBIX OpraHoB. H. JleBalioB Hay4yns MeHs «BXOAUTBH» B 3TOT IIPOILIECC
IIOCPEZICTBOM OTIIpaBjeHus K 3TOMy ydacTHUKY IIporpamm «Csetr/I»
33/laud 110 YCKOPEHUIO0 WM 3aMeJJICHUIO, a TakXke U BO3MOKXHOMY
M3MEHEHHUI0 COCTOSIHUA OIpeAesIEHHOro opraHa dvepe3 IIporpammsel B
COOTBETCTBUU ¢ He0OXoauMocThio. EuHCTBEHHBIN oprad YesioBeka, yepes
KOTOPBI MOXKHO YIPaBJIATh €ro «COCTOsiHMeM» (momumo Mosra) — 3TO
IIOJIZKEJIyJOYHAA XKesles3a.
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UesioBeka /i1 UX 1iesie. Yepes 3TOT OpraH OCYIIECTBIISIICS U KOHTPOJIb, U
yIpaBJieHue «pyOalikoi», momumo Moara. (8192 Touku B maTpuiie Mo3sra
—  KOHTPOJb (PYHKIIMOHUPOBAHUA MOKEJIyAOYHOU Keje3bl). [lo
HAIIIECTBUS U YHUUTOKEHUA JI10/ier Ha 3emuie (18 000 JieT Ha3ajl) HUKAKOU
nojkenynounon  kene3dpl 'y Yemoeka HE  BbBIJIO. Ceromns
IIOJIPKEJIyZIOUHas JKejie3a, KaK yIhparisieMas (pyHKIUOHUPYoIas (Ioka)
CUCTeMa, MNPHUCYIA TOJHKO BHOCTPYKType, OCHOBHBIE OKTaBbl KOTOPOU
IIPUBA3aHbI /11 3eMJIU K IPOCTPAHCTBY EBKnzal.

Mo3sr, uMes [OCTaTOYHO BBICOKHE OKTaBbl CBA3U, BBIIOJIHACT
yIOpAaBJIAIOINE OIllepalluOHHbIE JIEWCTBUSA C KOHKPETHBIMHM CTPYKTYpaMu
BHYTPEHHUX OPTraHOB, HaXOJANIUXCA Ha 0ojiee HU3KOM YPOBHE OKTaB HX
MAarHUTHBIX UMIYJILCOB. COOTHOIIIEHUE HUCXOJANIUX 3HAUYEHUUN OKTaB: OT
BBICIIE — K HUBIIEH, T.e. OT Mo3ra K KjeTkaM JII000ro U3 BHYTPEHHUX
opranoB, ectb ODBA3ATEJ/IbHASL wuepapxus, KOTOPOU HajeJieHa
BuocTpyKTyp, 1 He B ciaydaiiHoM, a 3ajjanHoM CTPOI'OM cooTHOIIIEHUU

1 EBKJIN 1IOBO IIpocTrpa HCTBO — B COBPEMEHHOM IIOHMMAaHUH, B 6ostee O6I.I_[eM CMBbICJIE, MOXKET
0003HaYaTh OJHWH U3 CXOAHBIX U TECHO CBA3aHHBIX 00BEKTOB
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3HauUeHHs OKTaB. B ciyuae kakux-nu6o, /IAYKE He cCyllecTBEHHBIX,
OTKJIOHEHUUM OT YCTAHOBJIEHHBbIX 3HAUEHUM OKTaB, JIAHHBIM WHJIUBUJ CO
ctopoHbl CucteMsbl coripoBok/iaTbes ynpasienueM HE BY/IET, u ot Takoi
ocobu Cucrema Bcerga OCBOBOYK/IAETCA. [lnisa npoctpancTBa EBxiina
CYILIECTBYET CTporas hepapxusi, IOCTPOEHHAsA Kak HUcCXoAAmuu psag MU,
PaHKMPOBAHHBIX 110 YETHIPEM T'PYIIIIaM, UJIH, IPaBUJIbHEE ONPEJIEINTD, KaK
4 pAgaM, a UMEHHO:

- 96, 84, 72, 64, 56, 48, 44, 40 — pAJ BbICIIErO NOPAJKA, UIA
psn yuakmuit Moara, Bkatodas Mo3ar Joeu;

- 44, 40, 36, 32, 28, 21, 18, 16 — pAJ OKTaB /IJIs1 KOHKPETHBIX
buoctpyktryp (BMOC), Hanpumep, kjaeTku Mo3ra, KJIeTKU BHYTPEHHUX
opraHoB. UucJio 3HAKOB IIOCJIE 3aMATON paBHO 8, HampuMep, cBsA3b Moara ¢
TIO/IZKEJIYZIOUHOH KeJie30U 47.45004500, a obpaTHas cBA3b ¢ Mo3rom —
Ha 43.12509750. Mo3r nmocTpoeH TakuM o0Opa3oM, 4To OoJiee HUBKHUU
ypoBeHb okTaB MU He moxkeT 00s1aaTh GYHKIUAMU yIIpaBaeHus Mo3srowm,
T.€. YTO-JIN00 eMy JUKTOBaTh, a caM MoO3T MOKeT U 00513aTeJTbHO pearupyeT
Ha «CUTHAJIbl CHU3Y», T.€. Ha NPUXOJAIIYI0 HH(POPMAILUIO OT OKTaB CHU3Y,
€CcJI OHa ITPOXOJINT. EJITMHCTBEHHO HA UTO OH «pearupyeT» He CHU3Y (He OT
opraHos), 3To Ha IIporpamMmmspl «CBeTJI», KOTOpbIE U CIIOCOOHBI IIOMOTaTh
eMmy (Mo3ary) moHUMAaTh CUTHAJIbl CHU3Y U pearupoBaTh MPABUJILHO Ha 3TU
curHasibl. Ho 3TO OTHOCUTCA TOJIBKO K yuacTHUKaM [Iporpamm.

- 18, 16, 14, 12, 8, 4, 2, 1 — pAJ OKTaB JJIA TPOMEXKYTOUYHBIX
CTPYKTYpP, (PYHKIIUU yIIpaBJIeHUs BHYTPUKJIETOUYHOI'O YPOBHs, BKJIIOUAs U
(GyHKIIMU ymOpaBJeHUs N0 TepEMENMEHUI0 JKHUJIKUX Cpell MeXay
BHYTPEHHUMU OpPraHaMU,;

- -1, -2, -4, -8, -16, -32, -64, -128» — pA OKTaB IJI KUBBIX
00'BEKTOB, KPOME «pyOAIIKU» JIIOJIEN.

JlaHHBIN PaHKUPOBAHHBIN CTPYKTYPHBIU P MAaTHUTHBIX UMITYJILCOB
MOKeT OBITh TapMOHUYHO (YHKIMOHAJIEH TOJBKO IIPHU YCJIOBUH
nericreeHHOTO AKTUBHOTI'O cymectBoBanus CrucreMbl YIIpaBJIeHUSA U €€
CTPOTOT0 aJPECHOTO NMH(GOPMAITMOHHOTO COITPOBOKAEHUS 10 BCEMY CIIEKTPY
HeoOXOUMBIX OKTaB. HeT KOMILJIEKCHOTO COIIPOBOXK/IAOIIETO YIIPABJIEHUS
co ctopoHbl CucteMbl YIpaBjieHUs, — HeT HUKAKOU *KU3HU Ha 3emuie! ITo —
OBA3ATEJ/IBHOE ycnoBue CyiecTBOBAaHUA >KU3HU BbIPAXKEHO HaMU
II0KA TOJILKO JIMIIIb II0 OJTHOMY IIPHU3HAKy, — 0053aT€JIbHOCTU B HAJIUUYUU
yIIPAaBJI€HUA, KaK TAKOBOTO.
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Pagyer cerojiHsa TO, UTO HACKOJIBKO Obl HU OBLIM COBEPIIIEHHBI
colfhajibHble KOHCTPYKIIMU YHIPABJISIEMOT0 U OPraHU30BAHHOTO OBITHA
JIIOZle, Kak IIOCJIe/ICTBUE MPOIUIBIX HCIOJIHUTEIbCKUX COCTOSIHUM MOJ
yIpaBJjieHueM HNPOrPaMMHBIX HpoIleccoB crapoit CrucremMbl YIpaBaeHUs, —
Bcé 53T0 YZKE B ITPOIIIJIOM! /laxke 1t00ble TIOMBITKA KOHCEPBATHU3MA, He
roBopsg VyKe o0 0Oojilee AaKTUBHBIX JeWUCTBUAX, UJYIIUX Bpa3pe3 C
COOTBETCTBYIOIIIUMU JIMKBUAAIUOHHBIMU TOCJIEACTBUAMU. 3JIeCh XOUy
3aMeTUTh, «BBIKJIIOUATEJb» II0 CONMPOBOXKAAEMOMY YIPABJIEHUIO MOXKHO
npuBectTd B akTuBHOe cocrogHue AJ/IPECHO wu  coBeplieHHO
BE3OHNINBOYHO. 1N nukakue Ilporpammsl HE CITACYT. 3to He
gamyruBanue. 1o koHcraranusda, IIPOBEPEHHAA koHcratanusa. Mimeer
JIA 3TO KakKoe-TO OTHolleHue K Bepe u 3HaHuio? HernocpeacrBeHHoe U
npsaMmoe, 1OockoabKy 370 OCHOBOIIOJIATAIOIIIME mnponeccsl
yIpaBJjieHUsi, B TOM 4ucje camoro mpoiiecca aeiicrsuii BCEX dbyHkmuil
Moara.

2.2. Cozmanue

KakuMm 00pa3oM OCyIIecTBIAETCA YIPaBJIsAEeMbI TPOrpaMMHBIN
mporecc  3apoxkaeHus Mosra u  ero  «pybamku»?  Kakum
dopmasnzoBaHHBIM 0OpPa30M K 3TUM BOIIpOCaM OTHOCHJIHCH 00€ cdepbl —
Bepa u 3uanue? Co cropons! Ilodnanua 3to BOCIIPUMHNMAJIOCH
kak ECTECTBEHHBIM  mnpupogHblii  mporecc  pa3MHOMKEHHS,
0003HAaUEHHBIM TaK CIHeUaIU3UPOBAHHOU MEJUIIMHCKOU HayKou. A
colfhajibHble HayKu OOJIbIlle MEPEKUBAJIM O CBOEM pPa3BUTHUU, TPUOBLIU,
HACWINU U JleMorpaduuecKuXx MOCaeACTBUAX, 03a00UeHHbIE HEOCTATKOM
pabounx pyk (6osibliie TPpUOIUKEHO K YIPOIIEHHOMY >KUBOTHOBOJICTBY).
PenuruosHas cdepa pemniia npoie — « bo2om 0ano».

Ho mb1, untas Bc€ ato, xotuM obpect MCTUHY. /g obpereHus
HCTUHBI HEOOXOUMO BBIPA3UTH AJITOPUTM IIOCJIE0BATEILHON CBA3H, T.€.

HeKomopyio KOHCMPYKYUIO UCNOAHUMEAbHOU
UHEGOPMAYUOHHOU CcMpPpYyxkmypsl, BKIOYAIIEH HE  TOJIBKO
“HQPOPMALHIO.

ITO XO0Tejaoch OBl TMOJAUYEPKHYTh OCOOEHHO /Jii CTOPOHHUKOB
PEJIUTUO3HOTO KOHCEpBaTU3Ma, IIPOTUBHUKOB HOBOT'O
HCIIOJIHUTEJIbCKOTO COCTOAHUA Bepbl 1 HEYMHBIX BCE3HAEK OT «IIPUPOTHOTO
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€CTeCTBO3HAHUS ». Ob6patute
BHHUMAaHHE Ha  IIPOBEJEHHYIO
«HACTOPUYECKYIO» BCTpeYy
IHampuapxa Kupuaaa

IHanbt Pumckoz20. 9TO0 U eCTh
CTAaHOBJIEHUE HOBOI'O
HCIIOJTHUTEJIBCKOTO  COCTOSIHHSA.

Bce mosmmtuku, CMU u ortpansl

IIOJIMTOJIOTOB PA3rJiaroJibCTBOBAJIM 110 3TOMY IIOBOAY, AaBad CBOHM OLCHKH
Impoun3omeamemy. HeKOTOpI)Ie IIPEAIIOJIOKEHN A BIIOJIHE «BIIMCbIBAJIMCb» B

BHUJIEHVE TEKYLIUX MOMEHTOB MUpoBOro 3HaueHusa, Ho HUKTO naxe He
MIOHSJI, YTO MPOU3O0IILIO U TI0UeMy UMEHHO TaK Mpou3onuio. CTout 06 aToM
MIOZyMaTh U TOPA3MBbIILIATH, y3ke MHOTOoe [IO3HAB u3 stoii Kuuru.

Tak uTo ke TnpexacTapysgeT coboit Moar, kak uepapxus QYHKIUHN IO
oktaBaM, 1 kKakuM oopazom OCYIILECTBJ/IAETCH ero POXK/IEHUE?

Bepuémcsi k «mpubbiThi0 Mosdra W ero MajJeHbKOW pyOalliku»,

ApxuB Koga

|

Apxus BUOC

rr

pynna ogHoro koaa

96, 84

84,72

72, 64

72, 64, 56, 52, 48

64, 56, 52, 48

EEE RS

KOTOPBIN MBI y2Ke 00CYK/1aIu paHee.

UYesioBek, Kak «pybariika» Moara,
co3Jaerca Ha  MHQPOPMAIMOHHOM
6a3lUCHOM  OCHOBaHHU  «ApXuUBa
IMaMATH>. Cnepmarosown, Kak
IpOrpaMMHBIN  TPOAYKT CHCTEMHI,
umeet koasl 1 BCHO nndopmanumo o
«CHUCTEMHOU KOHCTPYKIIUM OyIyIIero
Mosra (CymnoctH)» €  TMOJHOHU
Mopdosiorued  BCETO  ITO3TAITHOTO
IIpoliecca CBOETO Pa3BUTHA (I10-CBETCKU
Ha3BaHHOTIO) YesroBEKa. B
COOTBETCTBUU ¢ nHdopmanuen,
KOTOpOU 00JIaflaeT  CcIiepMaTO30U/l,
n3gayajipbHoe Ph Mo3sra moJ/xkHO
OBITHh O00aA3aTeJabHO = 8.8-9.6. [l
«BCKPBITUA Mo3sra», T.€.
GYHKIIMOHWPOBAHUA €ro HavaJIbHOU
I[IporpaMmbl U BCexX MOCIEAYIOIUX
VICTIOJTHUTEJILCKUX IIPOIIECCOB IIO €TO0
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W3MEHEHUIO U PA3BUTHIO, HEOOXOIMMBI OTIPE/IeJIEHHBIE YCIOBUSA, BKIIIOYAs
obpereHne  00s3aTeJIbHOM  TapMOHUM  COCTOSIHUH: noamanHoe
npozpammHoe cHwiceHue 0o Ph cnepmamo3ouda =6.4 u i
obpeTeHUsI COCTOSHUSA IIPOCTpPaHCTBeHHOro ciosi ¢ Komom =64. A cpena
pa3BUTHUA, B KOTOPOU JIOJKHA OBITh OOpeTeHa yKa3aHHAs TapMOHUSA
COCTOSIHUM CIepMAaTo30u/a, JOJKHA 00s3aTesibHO OBITh ¢ Ph=5.2+5.6.
Hmenno YKeHCKas KJIeTKA, KaK HEKUU MHKybaTop, 001a71aeT TakoBou Ph,
Ipu 5ToM MO3T KeHIIUHBI, KaK 006Js1a/laTeJIbHUIIBI HHKyOaTopa, HaJleJIeH
COOTBETCTBYIOIIUMHU (PYHKIIUSIMU, KOTOPBIE MO OTAEJHbHBIM IIPOTPAMMHBIM
mporieccaM KOHTPOJISI COCTOSHHUH Pa3BUTHUA TOJYUHEHBI AaBTOHOMHO
yIpaBiasgeMbIM (YHKIUAM pacKpbiBaromieroca Mosra crnepmaro3ouza. B
3aBUCHMOCTH OT OCOOEHHOCTEH COBNIAJIEHUS M MHUHHUMAKCHBIX JIOIYCKOB
COCTOSTHHU CpeJbl WHKyOaTopa, BCe Hada/JbHBIE IIPOIECCHl KOIOBBIX
BCKPBITUH IPOTpaMMBbl pa3BuThsA Mosra crepMaTo3ouia MPOUCXOAAT U
U3MEHSIOTCS COIJIACHO TeHeTHuecKol Tabsiuie, xkotopoir OH o0Jiazaer.
Paszmep Mo3sra, B 3aBUCUMOCTH OT YPOBHS OKTaBbI, CYIIIECTBEHHO MEHSIETCS,
TaK, €ro BeJINYMHA B Q6 OKTaBe PaBHA 2 aHICTPEMAaM, a €ro pa3Mephl B 64
OKTaBe y>Ke 00peTaloT 3HAUEHNEM PABHBIE 2 CM.

PASBUTUE u IIPOI'PAMMHDBIE mnponeccsl 1O BCKPBITHUIO
¢ysknui Mosra ciepMmaTto3oun/ia, HaXOAAIIEeToCs B Cpefie ¥ BO B3aUMOCBA3U
¢ Mosrom BiaAenuIbl HHKYOATOpPa, C€BA3AHbLL CO CMPO2UM
co0/modeHuUemM maKkma <«AYHHLIX UYUKA08». Ha30BEM TaKOBYIO
QyHKIUI0O —  «TpaBUTAIlMOHHBIE yAApbl», MpPou3BoAUMble JIyHOU B
ZINana3oHe OKTaBbl =71.45004500. IIpy Ka:K/I0M TaKOBOM JIYHHOM ITUKJIE,
T.e. TPAaBUTAIlMOHHOM  yZape, BOIUIOLIAETCA  BCKPBITHE  CTPOTO
ONpeJIeJIEHHBIX (QYHKIUN, KOTOPHIMU HaJZleJIEH Mo3r crepmMaTo3ouja
M3HAYaIBHO, COOTBETCTBYA cBoeMy oTHomeHuo Kk OITPEJEJITEHHOMY
reHoturty Mo3sra BooOiiie. B pe3ysbraTe mO3TaHOTO BCKPBITUA DYHKITUI
Moara criepMaTo30ua MPOUCXOAUT CIIOKHEUIITUN TPOTPAaMMHBIHN ITpoIiece
mo obperenuto u AKTUBU3AIIMM camoro BYJAYIIIEI'O
(pyHKIIMOHAIBHOTO Ha/leJIEHU POKAAIOIIETOCs WH/IUBU/IA.
HeMmasioBa:KHYI0 pOJIb B TAaKOM MOMEHT WIPAET TeKyIllee COCTOSHUE
BHEIIIHEN cpeJibl, KaK HayKa e€ IPHUBBIYHO JJis cebs olpeaenuna, —
Hoocdeprl. Ilo JleBamoBy, 5TO yCJIOBHSA, BJIUAKINNE HA CUIY
SHEPreTUYeCcKOoro Bcmyiecka. [Ipu cmsgHuu AULEKJIeTKU U CIIepMaTO30ua
BO3HUKAET SHEPreTUYeCKUI BCIIECK, KOTOPBIUN JOCTUTAET APYTUX YPOBHEN
IUIAaHETHl — 9(PMPHOT0, aCTPAJBHOTO0 U MEHTAJbHBIX. B 3aBucumoctu
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OT TOTO, KAKOr0 YPOBHA JOCTUTAaeT 3JTOT BCILIECK, BXOJIUT,
COOTBETCTBEHHO, CYIITHOCTD a¢pupHOTrO, acTpaJIbHOTO TN
MEHTAJbHbIX IUIaHOB IlnaHeTpl. YUTO ke BUAET HA aMIUIUTYAY 3TOTO
BcIiecka? Bauser:

1. l'eHeTnKa poauTese.

2. YpOBEHb UX JYXOBHOTO Pa3BUTHS.

3. l'eorpaduueckoe pacrosiokeHrue MecTa 3a4aTus.

4. ITonokeHne 3BE3/T ¥ IUIAHET HAJ/T MECTOM 3a4aTHS.

5. OMOIIMOHAIILHOE COCTOSTHUE POJUTEIEW B MOMEHT 3a4aTHs.

6. Hanuuue B opraHu3zMe pouTesiel pa3HbIX A10B B MOMEHT 3aUaTUA
— aJIKOTOJIsI, HHKOTWUHA, HAPKOTUKOB U JIP...

7. JKOJIOTHUECKOE COCTOSTHHE OKPY?KAIOIIEH CPeIbl.

Uem Oosiee 310poBasi TeHETHKA POJAUTENIEN, TEM BbIIIE AMILIUTYA
aToro Bciwiecka. [loBepxHocTh ITy1aHeThI MMEET YUacTKU IOJIOKUTEIHBHOM,
OTPUIIATEIPHON U HEUTPAJIbHONW SHEPTeTUKH. B 3aBUCHUMOCTH OT TOTO,
KaKyl0 HEpPreTMKy HMeeT MeCTO 3adaTus, aMIUIUTYy[a BCIJlecka Oyzer
PaBJINYHOM. [TosoxkuTeTbHAS
DHEPTUs yBEJUYUBAET aAMILIUTYIY
BCILJIECKA, OoTpHUIlaTebHas —
YMEHBIIIAET.

CymHOCTh 4YeJIOBEKA UMeEEeT
HECKOJIbKO TeJl  —  3(@upHoe,
acTpaJibHOE U OJIHO MEHTAJIbHOE.
IIpu BBICOKOM YypOBHE JyXOBHOI'O
Pa3BUTHS MOKeET OBITh HECKOJIBKO
MeHTaJIbHBIX TeJ1. [Ipu 3aBepiieHun
3€MHOTO 110509 ] pPa3BUTUA
CymHOCTH, OHA MOXET HMETb
yeThIpe MEHTAJbHBIX TeJja. B
MOMEHT OILIOZIOTBOPEHU A
BO3HUKAET SHEPTeTUUYECKUN KaHaJl,
II0 KOTOPOMY B OILUIOAOTBOPEHHYIO
SUIEKJIETKY  BXOAUT  CYIIHOCTD.
ITocse e€ BXo/la, KAaHAJ UCUE3AET, U

BOCCTaHABJ/JIMBAIOTCA Ka4YE€CTBEHHDbIE
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6apbepbl MeKy YPOBHSIMU.

Or1on0TBOPEHHAA  AUIEKJIeTKa (3UTrOTHAs KJIETKA)  SBJISAETCS
MPOCTEUINIUM  KUBBIM  OpraHu3dMoM. KauecTBeHHbIE  CTPYKTYpPBHI
OTHOKJIETOUHOTO opraHu3Ma u CyI[HOCTH COTJIACOBaThCA MEXK/y cOO0U He
MOTYT, TaK KaK KaudeCTBEHHAad CTPYKTypa CYILIHOCTH OTPAKaEeT
KaueCTBEHHYI0 CTPYKTYPYy CJIOKHOOPTAaHMU30BAHHOTO MHOTOKJIETOYHOTO
opranusMma. Ilocsie nmepBoro 1uksia (rpaBUTAIIMOHHOTO ylapa) BCKPhIBAeTCs
[IaMATh, KOTOpasd (PUKCUpPyeT Bce HU3MEHEHUs K TeKylleMy MOMEHTY,
npousomieamue kak B Hoocdepe, Tak U MHBIe BHEIIHUE HENO3HAHHbIE
Mo3rom BO3€enCTBUSA, HAIPUMeED, My3bIKaJIbHbIE, PA3TOBOPHBIE U T.JI. X004y
IpeaynpeauTh OyAylUX MaTepedl U HUX OKpYKeHHe O NIPABUJIbHOCTHU
JTyXOBHOTO U AYIIEBHOTO COCTOSIHUA U MOBEJEHUSA, TAK KAK IOCJIe IEPBOTO
JIVHHOTO ITMKJIa Mo3r cnepmaTto3ouza (Kak Oyzaylee MOKOJEHHUE) Bac yiKe
omrytiaeT u oT Bac Bcemy HEHYKHOMY obyuaeTcsi, B TOM YHCJIE ITUTD,
KYPUTh WU TI0JIb30BAaThCA TaOyJIMPOBAaHHOU KAPrOHHOM JIEKCUKOU. B
Iepuoy; JO YeThIPEX TPABUTAIUMOHHBIX YZAApOB (BKJIIOUUTEIHLHO)
MIPOUCXOJUT KAYeCTBEHHBIM PpPOCT U AaKTUBHOE (YHKIIMOHAJIBHOE
coBepuieHCTBO Mo3ra, a B [ajibHelllleM —  TIJIaBHBIM IIpoliecc
OPUEHTUPOBAH HA KOJIUUYECTBEHHBIN POCT, T.e. «HAbOp Kputruueckou Maccol
MO3Ta B COOTBeTCTByIOIIMX oOKTaBax» wiaun HKMM. Ilocie nHabopa
ornpezieIEHHOT0 ypoBHA 3HaueHusas HKMM, Mosr PeGénka mepenaer
MarHUTHBIE UMITYJIbCBHI C UacTOTOU =1248 M /cek. B Auamna3oHe 84 OKTaBHlI,
OPUEHTHUPYH Moa3r BJIA/1ETULBI UHKyOaTopa Ha BECh
MIOZITOTOBUTEJIHHBIN U IPOLIEAYPHBIN IIPOIIECC CBOETO BHIXO/A, MTPUBOAAIIUN
K Tak Ha3bIBaeMbIM «pogam». HE HY?KHO orieHuBaTh NPUXOAAIINN Mo3r
II0 €ro BeCy, KaK HbIHE TPAJAUIMOHHO IPUHATO B MEJUIIMHCKOM, Ja U
CBETCKOM JieMorpaduueckoM dopmare. Jlydiie OTHOCUTBCS K 3TOMY IIO-
naomy. OH cam OITPEJIEJIAET cocTosiHue cCBOEU KPUTUUECKOU MACChl U
HY C KeM He coBeTyeTcA. MHe He HpaBUTCA caMo Ha3BaHue «Poawi». TouHee
6n110 661 ckazaTh: 9To [IPUBBITUE Mo3ra u ero MmajieHbKOHN «pybarikm»!

Kaxk ocymiectBisieTcss HAOOp KpUTUYECKOU MACChl B COOTBETCTBYIOIIUX
OKTaBax, pacckasan H. JleBamos, npuBoid ciaeaywinuu npumep: llpu
CTPOUTEJILCTBE HOBOTO (PU3UUECKOTO Tejaa YK€ B HOBOM BOIUIOIIEHUU
CyIIIHOCTh CO3/Ia€T €ro B IIOJIHOM TapMOHUHU CO CBOUM 35BOJIIOIMOHHBIM
ypoBHeM pazsutusd. He cieayer nymarts, uto CymHocts COSHATEJIBHO
yIIpaBJsfgeT 3TUM CTPOUTEJIbCTBOM 3TOTO HOBOTrO Tesia. HaBepHoe, MHOrue
Ha6JII0/1aId, KaK KPYIIUHKHY JKeJjie3a IO/ BO3/IEMCTBUEM MarHUTHOTO II0JIS
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co3/laBaJiu pasjiMuHble reoMerpuueckue Gurypsl. Kak mo MaHOBEHHIO
BOJIIIIEOHON TAaJI0UKHU, 3TU KPYIUHKH BAPYT «OKUBAJIN», MPUXOJUIN B
JIBUKEHME U Ha IJ1a3ax U3YMJIEHHBIX HaOJrofaTes el «Cco3/jaBajin» BIOJIHE
pasyMmHoe «uyz0». [IpocTo /IBU:KeHMe KPYIIMHOK KeJjle3a MOKHO Ha0JII01aTh
rJ1a3aMH, B TO BpeMs, KaK CUJIOBbIE IMHUN MarHUTHOTO I10JIA TJ1a3y IIPOCTO
HEBUJMMBI, HO HMEHHO MATrHUTHOE€ IIOJIE 3acCTaBjseT 3TU KPYIUIIbI
JIBUTATBCA U «CO3/IaBaTh» reoMeTpuyeckue purypol. Hu y Koro He BO3HUKIIA
MBICJIb, ~YTO  MATHUTHOE TIIOJIe  «CO3HATeJIbHO»  CO3JAa€T  3TU
IF'EOMETPNYECKUE ¢urypsr, IIPOCTO KpPYIIMHKHA xKesesa
HAMarHUYUBAIOTCA U UX MAarHUTHBIE TIOJISI HAUMHAIOT B3aUMO/IENCTBOBATS C
MarHUTHBIM  TIOJIEM, WX <«IOpoAUBIINM». B  pesysbrare 3TOTO
B3aUMOJIECTBUSA CO3/]A€TCSI PABHOBECHOE COCTOsIHME, IIPU KOTOPOM
KPYIIMHKU JKejie3a PACIOoJIaraloTcs MO CUJIOBBIM JIUHUAM 00Jiee MOIIHOTO
MarHuTa, YTO U IIPUBOJUT K OOpPa30BaHUIO T'e€OMETPUUYECKUX QUryp.
AHaJIOTUYHO BTOpblE, TPETbU U 4YeTBEPThIe (3(PUpHBIE, acTpajabHblE U
MEeHTaJIbHbIE) Tesia KJIEeTOK, obpasyitomue CylIIHOCTb, MPOEIUPYIOTCA Ha
JleJisAIyecs KJIeTKU 3UTOThI (3apOABIIIA), U B Pe3yJIbTaTe 3TOTO U POKIAETCSA
ouepezriHoe «uyzo unpupogasl». HMmenHo «HAMAI'HNMYMBAHWE»
KJIETOK 3apOJbIIlIa BTOPHIMU, TPETbUMHU U YETBEPTHIMU (3DUPHBIMU,
acTpaJbHBIMU U MEHTAJIbHBIMU) TeJaMU KJIETOK CYITHOCTH «3aCTaBJIseT»
TOXK/IECTBEHHbIE KJIETKU 3apOJBIIIA, BO3HUKIINE B pe3yJbTaTe JeJIeHUs
O/THOU €TUHCTBEHHOU OILJIOZIOTBOPEHHOU SINIIEKIIETKHU, TPE0OPa30BhIBATHCS
1 (popMUPOBATHh KAUECTBEHHYIO CTPYKTYPY MHOTOKJIETOYHOTO OPTaHU3Ma.

[Ipu Bxozme CymiHOCTM B MOMEHT 3adaTUs B OIUIOJIOTBOPEHHYIO
AHTeKIeTKy BoccraHapauBaerca IIPAMOE B3AVMOJIEVICTBUE
Mexxay ¢dusndecku miIOTHBIM ypoBHeM u CymHocThio. Ho CymHocTb
IIpe/iCTaBJsAeT COOOM CI0KHOOPTAaHU30BAHHYIO CUCTEMY, COOTBETCTBYIOIIYIO
MHOTOKJIETOYHOMY OpPTaHU3My Ha BTOPOM MaTepuajibHOM (3dupHOM),
TpeTheM MaTepuajbHOM (acTpaJibHOM) UM YETBEPTOM MaTepUaIbHOM
(MeHTasILHOM) YPOBHAX. B TO BpeMs, KaK OILIOJIOTBOPEHHAsS SAUIIEKJIETKA
npezcrasiser coboit OTHOKJIETOYHBIN oprarusm. ITpotuBopedne?!
be3ycII0BHO, TOJIBKO 3TO MPOTUBOPEUNe — BpeEMEHHOE, KOTOPOE IMOCTENEHHO
rcue3aer, IO Mepe YyBeJIWUEeHUs UHucjia KIeTOK, MOABJIAIOIUXCS B
pe3yabTaTe AeJjieHUs KJIETOK 3apoabima. [Io mepe pocra umciaa KIIETOK
3apojipliia Bcé Oosiblliee U OOJibIllee KOJIUUYECTBO «KjaeTOK CyIHOCTH»
«COCTBIKOBBIBAETCA» € HUMU. BO3HUKaeT BOIPOC: B KAKOM IOPSJIKE
«xJ1eTKU CyITHOCTU » OJI?KHBI « COCTBIKOBBIBAThCS» C KJIETKAMU 3aPOABIIIA?
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Ho, uto u3 cebs mpeacTaBJIAIOT TaK Ha3blBaeMble «KJIeTKH CyITHOCTH»?
JlaBaliTe UYETKO oOIpefleUMCA C S5TUM HNOHATHEM. BTopoe, Tperbe u
yeTBEPTOE MaTepuaibHble Tesa CymHocTH (Bce BMecTe) 0O6pasyioT TO, UTO
HasbiBaeTcd CymHoOCcThI0. KAYK/IOE u3 stux ten IIPEJICTABJ/JIAET
cob0M «IKECTKYIO» KOJIOHHIO, COCTOSIIYIO, COOTBETCTBEHHO, U3 BTOPBHIX,
TPETHUX U UYETBEPTHIX MATEPUATBHBIX TeJl (PUBUUYECKH IIOTHBIX KJIETOK
opranu3dMma YesioBeka. B culy TOro, 4To MHOTOKJIETOUHBIM OpPraHU3M,
KOTOpPBIM  siBJsieTcsi  Teyqo  YesoBeka, o0Opa3oBaH  KJIETKaMH,
BBITIOJIHAIOIUMU pa3Hble (PYHKIMU B 5TOM OpPraHu3Me, UX KaueCTBeHHasd
CTPYKTypa OyAeT HNpOSABJATHCA HE TOJBKO B OTJIMUUU BHEIIHErOo BUjIA HA
¢pusnveckoMm ypoBHe. PazHble kieTku opraHu3Ma YesoBeka U Ha JIPyrux
ypoBHAX UMEIOT 3nauntenbuble OT/IMYMA. 9TU 0OT/INUNA KIETOK Ha
JIPYTUX YPOBHSAX 3aKJIIOUAKOTCA B TOM, UYTO CaMble «IPOCTbIE» KJIETKU
OopraHu3Ma HMEIOT «TOJIbKO» OJIMH JIOTIOJHUTEJBHBIN «3Tayk», B BUJIE
BTOPOTO MaTepuajibHOro Teja (adupHOro Ttena). Jpyrod Tum — [Ba
JIOTIOJIHUTEJIBHBIX 5Ta)Ka B BHUJIE CHUCTEMBI, COCTOSAIIENH U3 BTOPOTO H
TPeThero MaTepuasbHbIX TeJl (3(UPHOTO U ACTPAJIBLHOTO Tejl) KJIETOK, U,
HAKOHeIl, TPETUN TUIl — TPU JAOTOJHUTEJbHBIX «3Ta)ka» B BUJE CHUCTEMBI,
COCTOSAIIEl U3 BTOPOrO, TPEThEro U UYETBEPTOTO MaTepUaIbHBIX TeJl
(3¢pupHOroO, acTpaIbHOTO U MEPBOr0 MEHTAJIbHOTO Tejl). Takum obpasowm,
TaK HasblBaeMble «KJIeTKU CyIHOCTH» KauyeCTBEHHO U CTPYKTYPHO
SJHAUYUTEJIBHO OT/IMNMYAIOTCA gpyr or gapyra. Ilpuuém st
OTJINYUSA HE CTOJIbKO ITPOSABJIAIOTCA BO BHEIITHEM BHUJI€ 9TUX KJIE€TOK, CKOJIBKO
B KOJINUECTBE «3TaKel», KOTOpble UMEIOT pa3Hble «kjiaeTku CymHocTu». U
HMEHHO «KJIeTKU CyIIHOCTH» C MOAO0OHBIMH Ka4eCTBEHHBIMU OTIUYUSIMU
MeXZy C€O0OM «COCTBIKOBBIBAIOTCA» C PA3BUBAIOIIMMUCA KJIETKAMU
3apozpiiia. Xouy emfe pa3 HallOMHUTD, KOTJa Bl unuTaeTe Ipo CyIHOCTH B
TepMUHOJIOTHUM JleBalloBa, To B TepMuHosioruu A. XarsiboBa — 510 Mo3r u
WMEHHO B TaKOM «IIOCTPOE€HUU, KaK u3noxkeHo y H. Jlesamosa. Hukakux
IIPOTUBOPEYNH HET. A Yy 8ac ecmv 6bLOOP — 6OCNPUHUMAMbB IMO
mak, Kak bl cuumaeme 60.aee npuemaemsin 01 ceos.

CyllecTBYIOT JIM TPU TaKUX KauyeCTBEHHBIX OTJIUUHUIX MEXKIY
«xkiaerkamu  CyIHOCTH»  OCOOEHHOCTH WX  MOPOSBJIEHUSA  IIPU
B3aUMOJIEUCTBUU C pa3BUBamwIelicss Ouomaccori? EcTh Jim mpu 3TOM
B3aUMOJIEUCTBUU KaKas-JIn00 IOCJEe/I0BATENIBHOCTh, WU 3TOT IIpoIece
MIPOXO/IUT XaoTU4YHO? [laBaliTe paszbepémcs, kakue «keTKU CyITHOCTH»
BHEJIPAIOTCA IIEPBBIMU B pas3BUBalolIylocsa Ouomaccy? Ecam «xiaerka
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CymHoCTH» HMeeT BTOpOe, TpPETbe U
YeTBEPTOE MaTepHuaJIbHbIe Tesa (3dupHOoe,
acTpaJibHOE U MEHTAJIbHOE TeJa), €€
BJIUSHUE Ha KJIETKy Ouomaccel Oyaer

MaKCHUMAaJIbHBIM CpPEAU JIPYTUX «KJIETOK
CymHocTH». OTO CBA3aHO C TEM, YTO
KaKJ10€ U3 3TUX TeJl «KJIeTKU CyIHOCTH»
BJIUASAET Ha OKpy2Kamliee ero
MHUKPOIIPOCTPAHCTBO U JIe(pOPMUPYET €TO0.
B pesysibTaTe 3TOr0 COBOKYIIHOE BJIUAHUE

nojmobHou  «kiieTku  CymHocTU»  Ha
O6uomaccy OyzeT MaKCUMAaJIbHBIM, IIO
CPaBHEHHIO C OCTAJbHBIMU «KJIETKAMU
CymHocTtn», HMEIUMHU ZpyTou
KaueCcTBEHHBIN cocTaB. Takue «kieTku CyIIHOCTH» KaK Obl «TsKesiee»
apyrux 1 UMEHHO OHM 1nepBbIMU B COCTOSAHUU COCTBIKOBATHCA C

pacrtyiieil buomaccoul 3apozpiiia. Tosabko He cpa3y «kjieTku CyliHOCTU»
UesloBeKa B COCTOSTHHUU 3TO COBEpIINTH. [lepes TeM, Kak 3TO CTAHET
BO3MOKHBIM, IPEACTOUT OCHOBATEJIbHO mopaboraTh CyITHOCTAM HAIIHUX
MEHBIINX OpaTheB — PbIO, 3€MHOBOJHBIX, ITPECMBIKAIOIUXCS, MPUMATOB,
KaK [I0Ka3aHO Ha PUCYHKE.

[Mpuyém, CyImmHOCTH BBIMEPIIHX BHUJIOB IOJIyYalOT PA3BHUBAIOIIYIOCS
6uomaccy ¢ YesoBeuecKOU TeHETUKOU BO BpPEMEHHOE I0JIb30BaHUE, «Ha
mpoKaT». B «6y1aro/lapHOCTh» OHU CO3AI0T SBOJIIOIMOHHBIA MOCTUK MEXKIY
CyiHocThIO U pa3BuBaloleics 6momaccout YetoBekaz2.

bnarogapss momobHomy cumMOuo3dy ¢ CyIIHOCTAMHU BBIMEPIITHUX
)kuBOTHBIX, PEIIAETCA npunnunuansHoe J[IPOTUBOPEYMNE
KaueCcTBEHHOU HecoBMecTuMocT  Mexay CymiHocteio  YesioBeka,
IIpe/ICTaBJIAIONIEN COOOU CI0KHOOPTAaHU30BAHHYIO CHUCTEMY Ha BTOPOM,
TPEeTheM U YETBEPTOM MAaTEPUAJIbHBIX YPOBHAX (3(UPHOM, acTpaJibHOM U
MEHTAJILHOM) U OIUIOJIOTBOPEHHON AUIEKJIETKOM, KOTOpas HMEET
KaueCTBEHHYIO CTPYKTYPY OJHOKJIETOYHOTO opraHuzMa. CyIIHOCTU 3THUX
BbIMepIINX KUBOTHBIX Kak 0bl BCACBIBAIOTCSHA B pasBuBaIoINIlyIOCs
6uomaccy UenoBeka, KOT/la KaueCTBEHHBIM YPOBEHb Pa3BUTHUSA 3aPO/IbIIIA
UeJsioBeKa CTAHOBUTCS COU3MEPUMBIM C 9BOJIIOIIMOHHBIM YPOBHEM PA3BUTHUSA

2 Bostee moapo6HO cM. H. Jleamios, «ITocie/iHee obpallieHre K 4eI0BeuecTBy », IJ1aBa 6.
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CymiHocreli-cTpouTesiell BBIMEPIIUX BUJ/IOB. BpeMeHHOe «3acejieHUe»
stuMu CymiHOCTAMM Oy/iyIiero HoBoro «jaoma» s CymiHoctu YesoBeka
o0yc0ByIeHO TeM, 4TO 3TU CyIIHOCTH, TOOYEPETHO 3aMeHss JIpyT APYra,
MOTYT HaXOOUTHBCA  TOJIBKO  BO BPEMEHHOM rapMoOHuUM C
pas3BuBaromielicss 6uomaccor YenoBeka. B TeueHue BpeMEHHOrO
HaXOXKJeHUS OUepeIHOU BeriomMmorateabHOU CyIIHOCTA MPOUCXOAUT OYypHOE
pa3BuTHe OHMoMacchl 3apozpbliiia YesoBeka, U yepe3 HEKOTOPOe BpeMs X
KayecTBeHHbIE CTPYKTYpHI cTaHOBATCA HECOBMECTHUMMOBI. IIpoucxonur
BbIOpoc 3TOM CymiHoctu (cBoeoOpa3Has MUKPOCMEPTh) U BTATHUBAHUE
cenyIole, KaueCTBEHHO COBMECTUMOM € pa3BUBAlOIIENcsa OHMoMaccoi,
CymHocTH, U Tak /0 Tex mop, noka CymHocTh YesoBeka He Oy/eT B
COCTOSTHHHU COTJIacOBaThCA (CIIUTHCA) CO CBOEH pa3BHUBaIOIIelicss 6MoMaccoi.
NmenHo mostoMmy, uenoBedeckuil 3apozpiili umeer HECKOJIBKO
SBOJIIOIIMOHHBIX CTa/IUH, B TeUeHHEe KOTOPBIX OH MTOX03K HA 3apOJIbIIIN BCEX
BcrioMoraTeabHbIX CyIIHOCTEU-CTpOUTe e BbIMEPIINX BUIOB. Bo Bcex
CydyasX B3TO TOJBKO HaudaJibHbIE CTA[UU Pa3BUTHUSA 3apOJbIIIEN STHUX
’)KUBOTHBIX, HO, TEM He MeHee, Ha BCeX CTaJUAX PA3BUTHUA 3aPOABIIIA YETKO
MpOCJIEKUBAETCA  JOMHUHUDYIOIlee  pa3BUTHE IeHTPAIbHOMN 51
niepudepuiiHON HepBHBIX cucTeM. HepBHble «kyieTKU CYIIHOCTH» KaXKIOU
W3 3TUX BCIoMoraTesbHbIX CylHocTe! (110 CpaBHEHUIO CO BCEMH JIPDYTUMU
«KJIETKaMH CymHocTH) HMEIOT JOMUWHUPYIOIIIEE
IBOJJIIOIIMOHHOE IIOJIOZKEHHME u 103TOMy MakCHUMAaJIbHO
OKa3bIBAIOT BJIMSAHHE HA Pa3BUBAIOIIYyIOCS OWoMaccy U, TEM CaMbIM,
YBEJIMUUBAIOT CKOPOCTh PA3BUTHUSA 3TOM OGMOMACCHI, B TO K€ caMoOe BpeMs
cokpamias MpOAOJIKUTEILHOCTh HAXOXKJEeHUs JaHHOW BCIIOMOTaTeIbHOU
CyiurHocTH B pa3BuBalolencsa ouomacce Yenoseka.

Uraxk, KOT/1a pa3BUBAIOLIAACA 6uomacca JIOCTUTHET
KAYECTBEHHOI'O YPOBHA, npu koropom CymHocTh YesoBeka B
COCTOSIHUM C HeW COTJIacoBaThCs, HaUMHAeTcsA Iporecc (popMUpOBaHUSA
HOBOTO (U3MUECKOTO Tesa. BecbMa Ba)XHBIM MOMEHTOM M IIPOIECCOM
sapaseTcd obpereHne u npuém Mosrom uHbopmarnuu Apxusa llamsary,
BepHee TOU uMHGOpPMAIUM, KOTOpasA JOJKHA MOCTynUTh MO3Try, OT TOTO
Mosra (CymiHocTH) peuHKapHalWsA KOTOPOro 3aljaHUpoBaHA. B kakue
IIepUOoAbl 3TO npoucxoaut? I3 mnpeapiayliux TIJIaB BBl 3HAeTe, YTO

PennkapHanuu yxe HeT (Bce (PyHKIIMU peMHKApPHAIUU ObLIU CHSATHI /10
HOPMAaJILHOTO BOCCTaHOBJIeHUs [IporpaMMHBIX TpeOOBaHUN, HO HaM 371eCh
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BAKHO TIOHSTh, B TOM YHCJIE, JUII Yero W modeMy oHa Oblila BMeHEHa
abpammu).

Ha onpenesieHHOM ypOBHE CBOEr0 Pa3BUTHUSA U, HAXOSCH EIIE B CPEJIe
nHKybaTopa, Moar crepmaro3ousia oTipaBiser MW B omnpenesi€HHBIN
3aJIaHHBIU TAKTOBBIN MHTEPBAJI U 5TUM PErucTpUpyeT PaKT CBOET0 HATUYUS
co ctopoHbl ApxuBa IlamsaTu, kak akT 6e3yc/I0BHOU «perucrpanumn». Eciu
noctymnatonuit MM Mosra cnepmarto3ouga COBITAZTAET I10 TAKTY u
He HUCKaK€H, To ApxuB Ilamatu Qopmupyer A Hero «Imose KOAa»,
obJyiaflatoliero  TMOJIHBIMUA — UAeHTU(DUKAIUOHHBIMU  CYOBEKTUBHBIMU
MIpU3HAKaMU U CBOMCTBAMHU, U HA YPOBHE 84 OKTaBbI epe/laéT Mo3ry 5ToT
CUTHaAJ Kojla obpaTHo. B ciayuasax BbIsABIeHUS (HAKTOB HCKAKEHUS
CTPYKTYpbl M cocTossHus MM, T.e. Kakoro-aubo0 HECOOTBETCTBUA IIO
ImapaMeTpaM NOaMAaTH WIX MOPQOJIOTUU NOPOLECCOB pPa3BUTHUA, OTBET
ApxuBom IlamaTu He dopmupyercs, mojie KOJa He IPHUCBAUBAETCA U
oOpaTHO He OTIpaBJsAeTcsd. B THHEKOJIOTHUY 3TOT MPOIlECC MTOHUMAaEeTC s, Kak
«BBIBPOC» IIVZIOJA.

Bonee moapo6HO mponecc GOpPMUPOBAHUA KJIETOK 3apojibliia
IIPOMCXOAUT Tak: Kak y)ke oTMeuasoch, B IEPBYIO OUEPE/lb MPOEITUPYIOTCS
Ha pasBuBatomytocsi bmomaccy HEPBHBIE «KJIETKU CYIIITHOCTH »,
1 HaunHaeTcsa popMupoBaHue Oyayiiel HepBHOU cucTteMbl YenoBeka. [1pu
3TOM 5BOJIIOIIMOHHBIA YPOBEHD Pa3BUBAIOIIENCs OOMAaCChl yBETUIUBAETCS,
UTO CO3/JAET YCJIOBUA JJIs MPOEUPOBAaHUS HAa He€ BcE Oosiee u Ooiee
«Jerkux» «gkyuetok CymHocTu». PasBuBaromiascsa Owmomacca Kak Obl
9BOJIIOIIMOHHO TnoaTAruBaercd, u BO3HUKAIOT ycnoBua pid
IIPOEIPOBAHUA Ha HeE APYTrux «KjaeTokK CyIIHOCTH», KOTOPble HMEIOT
MEHBIIIYIO CTEINEHb BJIUAHUSA Ha OKPYKAIOIMUN HX MHKPOKOCMOC, YeM
HepBHble «kieTku CymHoctu». CleAyloIUMU II0CJIe HEePBHBIX «KJIETOK
CymiHocTu» IO CTENEeHU BJIMSAHUSA HAa MHUKDPOKOCMOC SIBJISIOTCSA «KJIETKH
CymHoctu» koctHoro Mo3sra. Takum o6pa3oM y 3apojpblllla HAaYMHAET
dopmupoBaThcsi KpOBEeTBOpHAsA cucreMa. I[Ipu 3TOM pas3BHUBAMOIIASACA
ounomacca BHOBb KAYECTBEHHO HW3MEHAETCA, u9ro co3maéT
BO3MO’KHOCTH IIPOEIMPOBAHUSA HA HEE JIPYTUX «KJIETOK CYITHOCTH» C eIlé
MEHbBIIIEN CTENEeHbI0 BJUAHUSA HA OKPYKAWIee MHKPOIIPOCTPAHCTBO.
HaumHatoT nociedosamenvHo hopmuposamuven cepoue, nézkue,
Jdpy2ue oOpz2aHul U cucmembsbl OpP2aHU3MA, MbIUUbL U M.O.
[IpenmocnenauMu  (POPMUPYIOTCS XPAIIEBble TKAHU W IOCJAEHUMH —
KOCTHbIe. I3 Yero cieayeT, 4TO KOCTHblEe «KJeTKH CyIHOCTH» HMEIT
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MHUHUMAaJIbHOE BJIMSIHME HAa CBOE MUKDPOIIPOCTPAHCTBO, W B IIPUHIUIIE
dbopMupoBaHUE OIMOPHO-ABUTATEIFHOTO almnapara IIPOJIOJIKAETCA YiKe
rocsie poxkeHusA. ATOT GaKT CO37AET Oosiee OIaroNpUATHBIE YCIAOBUS JIJIsA
IpoxXoZia IUIOZA II0 POJIOBBIM IIyTsIM MaTepu. «Msrkue KOCTH»

HOBOPOK/IEHHOTO — y0OefuTesIbHOE TOMY IOATBep:kaeHHe. Kpome sTOTO,
«MATKHE KOCTHU» IO3BOJISIOT OPTaHU3MY PEOEHKA OYeHb OBICTPO PacTd B
IIePBBIE TOJBI )KU3HU, YTO SIBJISAETCSA OYE€Hb BRKHBIM YCJIOBHEM COXPAHEHUS
U BbDKMBaHHA Buza Homo Sapiens B IUTaHETAapDHOU SKOJOTHYECKOU
CHCTEME.

s Toro, 4ToOBI Jierdye IOHSATH
MPUPOAY 3TOro peHoMeHa — MOYeEMY O/IHU
| «xaetku CyIIHOCTH» «TsiKeJiee» APYIuxX —
BCIIOMHUM, YTO BTOpble, TpEeTbU U
YeTBEPThlE MaTepUAIIbHBbIE Tejla «KJIEeTOK
CymHoctu» (2dupHble, acTpajibHble U
MEHTAJIbHbIE), TPU CBOEM BJIMSIHUU Ha
OKpYy»Kalolllee IPOCTPAHCTBO, HW3MEHSIOT
YPOBE€Hb MEPHOCTH WJIH, IPYTUMU CJIOBAMH,
HMEIT CBOU YPOBHU  COOCTBEHHOU
MmepHocTd. IlosTomy, ecau — «KJIeTKa
CymHOoCTH»  HMMEeT  TOJIBKO  BTOpPOE

PucyHoxk 1 MaTepuajibHOe Teyio (2dupHOE), CTeleHb

BJIVSTHU A eé Ha OKpY>Karolee

IIPOCTPAHCTBO, a, CJIeI0BATEIbHO, CTENIEHD

W3MEHEeHUs MEpPHOCTU OKpY:KaroIllero

MHUKPOIIPOCTPAHCTBA, oyzet
MUWHHUMAJIBHOM (cM. puc. 1).

Hannune y «kierku CyIrHOCTH»,
KpOMe BTOPOT'O MaTEPUAJIBHOTO TeJa, eIle
U  TpeThero  MaTepHaJIbHOTO  TeJa
(acTpaspHOTO TeJjia), CO3aET
JIOTIOJTHUTEJIHHOE HCKDUBJIEHHE
MHUKPOIIPOCTPAHCTa 3a CUET BJIUSHUS
atoro Tesa (cMm. puc. 2). [Ipuuém, Tpetbe

MaTepHuaJibHOE Tesao (acTpajibHOE TeJo)
OKasbIBaeT OOJIbIIee BIIMSHUE YEM BTOPOE
MaTepuajibHOe Teao (3upHOe), B CHILY
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TOTO, UTO OHO KAYECTBEHHO O0O0Opa30BaHO CJIUSHUEM JIBYX IIE€PBUUYHBIX
matepuii G u F, B To Bpems Kak BTOpoe MaTepuasibHOe Tesio (3dupHOe) —
onHou G. Takum oOpa3oMm, TpeThbe MaTepuabHOEe Tesao (acTpajibHOE)
CO3/1a6T JOMOJIHUTEIbHBIN Iepenaj MEPHOCTA AQr.m.r. 10 OTHOIIEHUIO K
TOMY, YTO BO3HUKAET IOJ BO3JIEHICTBHEM BTOPOTO MAaTEPUAJBHOTO TeJja
(a¢pupHoro tena) — Adg.m.r.

A}\B.M.T. < A)\T.M.T.

i T—T [Ipuuéwm, HaJiiuve 'y «KJIETKU

@ FQUE CyIIHOCTH» YETBEPTOrO MaTEPUAIbHOTO TeJla

(MeHTaJIbHOTO TeJjla) MPUBOAUT K IOSIBJIEHUIO

]
»

BBI3BIBAEMOTO UM OYEPEIHOT0 HN3MEHEHUs
MepHoctu. llostomy «kietkn CymHOCTU»,
UMEIIINie YeTBEPThblE MaTepUaIbHbIE TeJia
(MeHTaNIBHBIE TeJIa), KaK Y HeHpoHOB Mo3sra,
HampuMep, CO3/Ial0T MAKCUMAaJIbHOE BJIUSTHUE
Ha OKpY»Karollee MUKPOIIPOCTPAHCTBO AQy.m.r.

U3 BCEX BO3MOXHBIX THIIOB  <«KJIETOK
| 4 Y ~ CymHoctr», KOTOpBIE TOJBKO HMMEKTCA B
PHUCYHOK 3 KauecTBEHHOU cTpykType CymiHocTtu (cM. puc.

3). BusiHMe 4eTBEPTOTO MaTEPHUATIBHOTO TesIa

(MeHTaIBHOTO TeJjia), 00pPa30BAHHOTO CIIUSHUEM TPEX NEPBUUHBIX MATEPUI
G, F u E GoJbllie BJIUSHUSA TPETHEr0 MaTEPHATBHOTO Tejia (acTpajibHOTO

TeJla), KaueCTBEHHO 00pa30BaHHOTO JIByMs MEPBUUYHBIMU MaTepusaimMu G u
F.

A}\T.M.T. < A}\'{.M.T-

B pesyspTaTe Bcero 3Toro, MO:KHO BBLAEJIUTH TP OCHOBHBIX TUIIA
«KJIeTOK CyliHOCTH »:

1. IlepBbi¥i Tun kietok CymHocTH (I.K.C.) — HUMEIIHE TOJIbKO
BTOpbIE MaTepuajbHble Teja (3pupHbIe Tea).

2. Bropou Tun xietok CymiHocTH (B.K.C.) — UMeIOIHE BTOPbIE U
TPETbU MaTepHuasbHbIe TeJa (3(pUpHBIE U aCTpaIbHBIE TENA).

3. Tperuin Tun kierok CymHOcTH (T.K.C.) — HUMEIOIIUE BTOPEHIE,
TPETbU U YETBEPTblE MaTepuajibHble Tesna (d¢upHbBIEe, acTpajbHblE U
MEeHTaJIbHbIE TeJIa).
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BesiencTBrue yka3aHHBIX NMPUYWH, 9TH TPU OCHOBHBIX THIIA «KJIETOK
CymrHocTH » OyZyT  mo-pa3HOMY ~ BJMATHP  HAa  OKpy’Kalollee
MUKpPOIIPOCTPaHCTBO (cMm. Puc. 4):

Alnx.c. < Adsx.c. < Adrx.c.

«Kerku CymniHOCTH » , IMEIOIHE TOJILKO BTOPBIE MaTepHUaJIbHBIE TEJIa,
CO3/IaI0T MUHHUMAaJIbHOE BJIUSTHUE Ha OKpY:KaloIee
MHUKPOIPOCTPAHCTBO — AAnxe Jlajiee BCIIOMHUM, UYTO TpeThbe
MaTepuaJbHOEe Teo (acTpaJlbHOE TeJI0) HE MOMKET TOABUTHCA U
CyIIleCTBOBaTh 0€3 HaJIW4us BTOPOTO MaTepHayibHOTO Teya (3dupHOTO
TeJIa), CJIE0OBATEIFHO, BIMSHIE BTOPOTO THUIIA <KJIETOK CyI[HOCTHU» —
Alsx.c. — OyIeT CKIAJIBIBATBCA U3 CYNEpPHO3Unu (CI0:KEeHU)
BJIUSTHUUM BTOPOTO M TPETHETO MATEPHAIBHBIX TeJa (3(pupHOTrOo n
acTpaJIbHOTO TeJI). M aHaJIOTUYHO, TPETHH TUTI «KJIeTOK CylnHOCTH»
MOXKET MOSBUTHCA U CYIIECTBOBATH TOJBKO MPU HAJUYUU Y HUX BTOPOTO,
TPETHETO U UYETBEPTOTO MAaTEPUATBHBIX TeJl (3¢UPHOro, acTpaJIbHOTO M
MEHTaJIbHOTO TeJI):

A L ke < AL B.K.C < AL T.X.C

PucyHOK 4

A}\H.K.c. = A}\B.M.T.
Ads.x.c. = AAsmr. + Al
AArx.c. = Adsonr. + AMror. + Adar.

JlaBaiiTe Telepb OCMBICIUM, KaKUM OOpa3oM BCE 3TO BJIUAET Ha
(dopmupoBaHue u pazButue 3apojbiiia? Kaxkmasa u3 «kinetok CyliHOCTH»
BJIMSIET HA OKPYKalolllee MUKPOIIPOCTPAHCTBO, IeopMUPYs €ro U co371aBast
HEKOTOPBIN Ilepernai MEPHOCTH.
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2.3. Tperui Tumn

MAKCHUMAJIbBHBIN mepenas;  MEPHOCTH  CO3JAE€T  TakK
Ha3bIBaeMbll, «TpeTUll TUIl KJeTOK CyIIHOCTH» — «HEpBHBIE KJIETKHU
cymHocTv» (cMm. Puc. 4).

BypHble 0OMeHHbBIE TIPOIECCHI, TPOUCXOSIINE B aKTUBHO JEJIAIUXCS
1 paszBuBawmuxcad kietkax 3apojabima, BBICBOBOXZK/IAIOT wmaccsr
IIEPBUYHBIX MaTepHUU, KOTOPbIE CO3JAI0T IIOTOK, IIPOHU3BIBAIOIIUU
M3HAYaJIbHO TOJIBKO TPETHUU THUIl KjeTOK CyIHOCTU B CHJIy TOTO, YTO OHH
OKa3bIBAIOT MaKCHMaJIbHOE BJIUSHNE HA OKPYKaIoIllee MUKPOIIPOCTPAHCTBO
13 Bcex TUNOB KJieTok CyIHOCTU. BesiesicTBre 3TOr0 KaueCTBEHHBIN Oapbep
hcye3aeT, B IIEPBYI0 oO4Yepe/lb, MeXJy KJIeTKaMH OJTOTO THIA U
pas3BUBaOIIeNcsa 6uomaccou mioza.

AKTHBHOE HACBIIlEHHWE IMEPBUYHBIMM MAaTEepPUSAMH BCeX TPEX
MaTepHaJIbHbIX TeJl KjIeTOK CyIIHOCTU JAHHOTO TUIIA IPUBOAUT K TOMY, UTO
BO3HUKAET wu36pirounoe HACBIIIIEHUWE wux COOTBETCTBYIOIINMU
IIEpBUYHBIMH MaTepUsAMH. bbicTpee Bcero u30BITOUHOTO HACBIIEHUSA
JIOCTUTAIOT YETBEPTbIE MaTepUAJbHBIE Tejla KIJIETOK TPEThero THUIa
Cymuoctu. Kak 3TO yxke OTMeUasioch paHee, KJIETKHA TPeTbero THUIla
Cymaoctu makcumanbHo BJIMAIOT Ha okpy:xkaroliee ux MpoCTPaHCTBO, U
II03TOMY HMEHHO C S3TUMHU KjeTKaMu CyIHOCTH CMBIKAIOTCA KJIETKU
pas3BuBarolielicss Ouomacchl. 3UTOTHBIE KJIETKU (KJIETKH 3apOoJbIIIa,
sMbOpuoHa) camu 1o cebe yXe HMEIT BTOpble MaTepUabHbIE Tesa
(adupHbIe Tesa), KoTophle, B cBOIO ouepesib, OKA3BIBAIOT BiusHue HA
OKpYy>Karolllee MUKPOIIPOCTPAHCTBO.

[Io mepe BBOJIIOIIMOHHOTO PA3BUTHUA KJIETOK 3apo/iblllla CTENEeHb
BJINSHUSA WX HA OKPYIKAIOIee MHUKPOIIPOCTPAHCTBO YBEJTUUHBAETCA, U, B
KOHEUHOM WTOTe, HACTyIlaeT MOMEHT, KOTJJa OHU COCTBIKOBBIBAIOTCHA C
TpeTbUMH TeslaMu CyIIHOCTHU. IJTOT IIPOLECC MOXO0XK Ha COeJUHEHUEe
BCTPEUHBIX TYHHEJIEH, KOT/Ia OJIWH U3 TYHHEJIEW ITOYTH HE U3MEHSIETCS, B TO
BpeMsi, KaKk BTOPOM IMPOKJIAJIbIBAeTCA ¢ 00JbIION ckopocThio. Ilocse Toro,
KaK pas3BuUBaroIasicsa 6momacca 5MOPHOHA COCTHIKOBBIBAETCS C KJIETKAMU
tpetbero tuna CymuHoct, HAUMHAETCSH xadyecTBEHHO HOBBIA 3Tall
pazBuTus 3apojbima. CyIHOCTh Kak Obl 3abpachiBaeT «abopAaKHbIE
KOIIKKW» B pa3BUBaollylocd Omomaccy u HaunHaeT 3AXBAT s3Toi
6uomaccel. B pesysibTare 3TOro Iporecca MPOUCXOAUT 3aMeHa BTOPBIX
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MaTepUAIbHBIX TeJl HeJIn(depeHITpOBaHHbBIX KJIETOK SMOPHUOHA HA BTOPHIE
MaTepuaJbHbIe Tesa KaeToK CylnHocTH
TPEThETO TUIIA.

JlaBatiTe pa3bepémcs B TOM, KAKUM

ke Bcé-taku obpazom CymrHocth (Mo3r)
b6epéT Ha «abopAa)k» Pa3BUBAIOIIYIOCS
6romaccy?

IIpu COCTBIKOBBIBAHUU
pa3BUBaOIIeNcsa OMOMACCHI C KJIeTKaMu
CyllHOCTM  TpeThero TUIA, IOTOK
IIEPBUYHBIX MaTepUil, BO3HUKAIOIIUUA B
KJIeTKaxX pas3BUBamwlleiica Ouomacchl B
pe3yjbTaTe paclielyleHusl MOCJIeIHUMU
dbu3muecku WIOTHON MaTepUU, HAUUHAET
AKTUBHO HACBIIATh HUX TEPBUYHBIMU
MaTepUAMU COOTBETCTBYIOIIUX TUIIOB (cM. Puc. 5).

PucyHok 5

Kaxoe u3 tesn «kietok CylniHOCTH » , HACBIIASACh COOTBETCTBYIOIUMU
IIEPBUUYHBIMH MAaTEPUSIMU, JOCTUTAET KPUTUUYECKOTO YPOBHS IIOTHOCTH,
4To CO3/IAET JIOTIOJTHUTEIBHYIO nedopmanuio OKPY>KaIOIIETO
MHUKDPOIIPpOCTPAaHCTBAa. KpUTHUYECKHMU YPOBEHb IIJIOTHOCTH JIOCTUTAETCS
6s1aroj1apsi TOMY, UYTO CKOPOCTb IOTEPH KAXK/IBIM U3 TeJ «KaeTOK CyIITHOCTH »
IIEPBUYHBIX MaTepPUUN 3HAUUTEJLHO MEHbIIle CKOPOCTU HACBIIEHUs, B
pe3yJibTaTe 4Yero MOosIBjseTcs HU30BITOYHAsA KOHIIEHTPAIUsA IEPBUYHBIX
MaTepUHu...

MoMHbIHM TOTOK TEPBUYHBIX MaTEPUH,
BO3HUKAIOIIMU TPU Pa3BUTHUU 3apOJBIIIIA,
obecrieunBaer HACBIIIIEHME, a 3ateM u
U30bITOYHYI0  KOHIIEHTPAlMIO B  HUX
COOTBETCTBYIOIIINX IIEPBUYHBIX MaTepPHUU.
M30bITOYHAA KOHIIEHTPAIIUSA IEPBUYHBIX
MaTepui co34aeT UX OOpaTHBIN MOTOK. [Ipu
9TOM MAaKCUMAaJIbHBIA OOpaTHBIA IIOTOK
IIEPBUYHBIX MaTepUU BO3BHUKAET y «KJIETOK
i CymHoCTH», CO3ZAIOIIUX MAaKCUMaJIbHYIO
nedopManuio OKPY>KaIoIIero

PucyHoxk 6
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MHKPOIIPOCTPAHCTBA — HEPBHBIX «KJIETOK
CymHocTH» — KiIeToK CYIIHOCTH TPEThEero
tuna (cMm. Puc. 6).

O6paTHBII MOTOK HEPBUYHBIX MaTepUU
F u G OT 4eTBEPTHIX MaTePUAIbHBIX TeJ
CylHOCTM B HAINpaBJIEHUU K TPEThUM
MaTepUaJIbHBIM KjaeTkaM CyIIHOCTH, CO34AET
JIOIIOJTHUTEJIBHOE HACBIII[eHUE TPEThUX
MaTepuasbHbIX Tea CylmiHOCTH (acTpasbHBIX
TeJI) 9TUMU MaTepusMu. B pesysbrare 3TOTO

npoliecca, ycKopseTcs HACBIII[EeHUE
MepBUYHBIMU MaTepUusAMU TPEThUX
MaTepUAIIbHBIX TeJl AaHHbIX Tea CylIHOCTH.
Korma HacelllleHHEe CTAaHOBUTCSA KPUTUYECKUM,
BO3HUKAET OOpaTHbIM IIOTOK TEPBUYHBIX
MaTepuid B  HAmpaBJI€eHUM KO  BTOPBIM

PucyHok 7

MaTepuabHbIM TesiaM CymiHoctu (cMm. Puc. 7).

ITOT OOpaTHBII TOTOK  IEPBUYHBIX
MaTepui, B YaCTHOCTH, IIepBUYHON MaTepuu G,
BBI3BIBAET HACHIIIEHNE BTOPHIX MaTepPUATbHBIX
kiaetok CymniHocTd (3(pUPHBIX Te), U KOT/Ia 3TO
HACBIII[eHUE IOCTUTAaeT KPUTUYECKOTO YPOBHA,

BO3HUKAeT OOpaTHBII IOTOK II€PBUYHOU PucyHok 8
marepud G OT BTOPBIX MaTepHAJIbHBIX TeJl

CymiHOCTH B HamIpaBJIeHUU  (PU3UUYECKH
IUIOTHBIX KJIETOK 3apozplimia (cMm. Puc. 8).

O6paTHBIN TIOTOK NepBUYHON MaTepuu G
CO3/1aéT TIPOEKIIUH, TOXKJAECTBEHHBbIE BTOPHIM
MaTepUAJILHBIM TejiaM KjeToK CyIHocTH
JTAHHOTO TUIIA, u 3TU MPOEKITUU
HAKJIQJIIBAIOTCA Ha (U3UYECKU TJIOTHBIE
KJIeTKu aMmOpuoHa (cM. Puc. 9).

NmenHo 6sarogaps U30BITOUHOMY
HACBIII[EHUIO IEPBUYHBIMU MAaTEPUSAMU BTOPDIX,

PucyHok 9

TPETbUX U YEeTBEPTHIX MAaTEPUAIIBHBIX TeJl
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kiaetok CymiHocTH, 6s1arozaps cBOeoOpa3HOMY
TPOMHOMY YyCHJIEHHIO OOpaTHBIX IIOTOKOB,
MIPOEKIIUN BTOPHIX MaTePUATbHBIX TeJl KJIE€TOK
CymHoctu Tperhero tumna (3dUpHBIX Tej) Ha
pa3BUBAIOIIYIOCS OHMOMAacCy OKa3bIBAIOTCA He
TOJIBKO MOIITHEHN MIPOEKITUI BTOPBIX
MaTEPUAIIbHBIX TeJl BCEX OCTAJIbHBIX THUIIOB
k1eTOK CyIlIHOCTH, HO U HENTPAJIU3YET
MPOEKIIUN  BTOPBIX  MAaTEPUAIBHBIX  Tes
(adpupnabix Ten) KJIIETOK CAMOTIO
3APO/IBIIIIA (cMm. Puc. 10).

PucyHok 10

TakuM 00pa3oM, MPOEKIUH BTOPBIX

MaTepHUaIbHBIX TeJ KaeTOK CYIIHOCTH TPeThero THIIa, a TaKKe U BCe
OCTa/IbHbIE IPOEKIUU APYTUX TUIOB «KJIETOK CyIIHOCTH» IIOCTEIIEHHO
BBITECHAIOT, 3aMeHssA COOOM, IMPOEKIUH BTOPBIX MaTepPHUaIbHBIX TeJ
(3(UPHBIX TEJT) BUTOTHHIX KJIETOK, ¥ IIPOUCXOAUT IIPOCTOE Uy/I0 IIPUPOIBI —
dopmuposarue HO8020 Phu3uueckozo meaa no oopa3ly u
nodoourw CywHocmu wiu opmuposaHue HOB0U «pyodoawku»,
Heo0x00UMOoll UMEHHO dmomy 2eHomuny Moa3za.

EcJii 1o TeM Wiy HHBIM IPUYWHAM ITPOEKINHU «KJIeTOK CyIITHOCTH» He
B COCTOSTHUM TIOJTHOCTHIO BBITECHUTH COOTBETCTBYIOIHE IMMPOEKIINHA BTOPHIX
MaTEPUATbHBIX Tesa (3(UPHBIX TeJ) 3UTOTHBIX KJIETOK, TO B PE3YJIbTaTe
BTOT0 MPOUCXOJUT HAJOKEeHUE MPOeKIUN KiaeToK CyIIHOCTU Ha MPOEKIUU
BUTOTHBIX KJIETOK. I B U'TOTe BO3HUKAET THOPUHAS ITPOEKIIVsA, BO3HUKIIIAs,
KaK pe3yJbTaT CyIepHno3uliuu (Cao:KeHust)
MIPOEKITUI COOTBETCTBYIOIIUX KJIETOK
CyIqHOCTH ¥ TOXKJECTBEHHBIX ITPOEKITUI
BTOPBIX MaTepUaIbHBIX Tesl (3UPHBIX Te)
KJIETOK 3apojsiiia. Y, Kak cjeJicTBHUe 3TOTrO,
BO3HUKAIOT Te WJIH WHbBIE ypozcTBa. I[lpm
IIOCJIeZIOBATEJIbHOM COEJUHEHUU «KJIETOK
CymHocTH» € pasBUBaloIieicsa Ouomaccou
3apojiplllla  MPOUCXOAUT  dopMHUpPOBaHUE
HOBOro ¢usuueckoro Tesna. Ilpuuém, Bce

«kiaeTkn CyliHOCTH», a 0COOEHHO HEpPBHBIE

«kaerkn  CyIIHOCTH  TpeThero  THIIa»,

SBOJIIOIIMOHHO  «IIOATATHBasi»  OHomaccy
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PucyHoxk 11



O. lxkpynues «CretJIwrit Benuk» H. JleBamona B «bannom [lene» A. XateiooBa u Tpynosas Jlomata

3apo/Iplllla, COBEPIIAIOT OIpeAesIEHHYI0 paboTy, B pe3yJibTaTe 4ero OHU
TEPAIOT yactb cBoero IBOJIIOITMOHHOTI'O norennuana (cm. Puc.
11). Bor Bam m OTBET O TOM, JJisi Yero W IIoUeMy Oblla BMEHEHA
PEMHKAPHAIINA.3 VIMEHHO MO3TOMY «CO3/JaHHUE» OIPEeAeIEHHOTO
reHotuna Moara B paMKax peleHust 530pOBCKUX 33/1a4 «IIPOJIBUTAJIOCH» TaK
ME/JJIEHHO. H. JleBaiioB Bech 3TOT IPOIIECC pacIcaa IOAPOOHeNIIINM
obpa3om B cBoEM Tpyae «CyimmHocTh U Pazym». /[a’ke B Ha3BaHUU 3TOTO
TpyZla 3aJI0’)KEH OTBET HA BOIPOC HUAEHTUYHOCTH MOHATHUA CyIIHOCTU U
Mo3sr. U 3anokeHa 3Ta HJIeHTUYHOCTD B cJioBe PA3Y M.

2.4. Heps...

Camyto 00JIBIITYI0 PaOOTy BBITIOJHSIOT HEPBHBIE «KJIeTKU CyIIHOCTH »
(gurait kietku Moasra), U, eCTeCTBEHHO, OHH U MaKCUMaJIbHO TEPSIOT CBOU
SBOJIIOIMOHHBIN MOTeHIMag. Ho mpu 3TOM U MMeHHO OJiarofapsi 3TOMY,
HOBOE  ¢usuueckoe Teno  npuobperaer MAKCHUMAJIBHO
BO3MOKHBIM 5BOJIIOIHOHHBIN YPOBEHDb, TOKJECTBEHHBIU WU TOYTH
TOK/IECTBEHHBIN SBOJIIOIIMOHHOMY YPOBHIO YETBEPTBHIX MaTEPHUATbHBIX TeJl
kiaetok CymiHocTu. B pe3ysibTaTe 3TOr0 uyzia MPUPOALI HOBOE (DU3UUECKOE
Tesio («pybarka») mpruoOpeTaeT 3BOJIOIMOHHBIN 3amac, 10 CPaBHEHUIO CO
BTOPBIMH ¥ TPETbUMHU MaTepHAJbHBIMU TejlaMd (3PUPHBIMU ©
aCTpaJII)HBIMI/I)B OTJINYUM OT Bcex «KieToK CyIHOCTU» U CO3JAET

o | JIOCTaTOYHBIE W HEOOXOAMMbIe YCJIOBUA JJIA
nanpHelero pasputusa. CleayeT OTMETHUTD,
4TO Ipu GOPMUPOBAHUU HOBOTO (PU3UIECKOTO
Teja, C KJIeTKaMU Pa3BUBAIOIIETroCsA ILIOAA
B3aUMOJIEUCTBYIOT HANPSIMYIO TOJbKO BTOPBIE
MaTepHaJIbHbIE TeJla «KJIeToK CyITHOCTH», B TO
BpeMs KaK TPEThH U YETBEPTHIE MaTEPUATbHBIE
Tesa «KjaeTok CyIHOCTH» UrPAlT TOJBKO
BCIIOMOTATeJIbHYI0 poJib. llociie poxkaeHUs
TOJIbKO BTOPble MaTepUaJIbHbIE TeJa «KJIETOK
Cymuoctu» AKTUBHDBI (cm. Puc. 12)...

PucyHok 12

3 PemHkapHanmusa — mepeceyienue [lyInu, mepeBomiolieHre (B HalleM ciaydae IepecesieHHe
Cymnoctu (Mo3sra) B paMKax «0TpabOTKU» U CO3ZaHUs OMPeeIEHHOTO TeHoTHIa Mo3sra.
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C monydyeHHeM «IIOJiI KOZa» U OOpeTeHHeM COOTBETCTBYIOIIETO
sHauenuss HKMM, HOBBIU, T.e. HOArOTOBJAeHHBIH Mo3r (CyurHocTb)
dopMupyeT 3a1poc Ha CBOU BBIXO/I, afipecys nocjianue Mo3ry copepkaTesis
nHKybOaropa u 3amyckas e€ opranusm Ha IIPOI'PAMMY cBoero BbIXOZA.
beiBaloT  (aKThl «IIpEXKIEBPEMEHHOTO» BBIXO/1a, HO n3-3a
NCKAYKEHHOTO nosnydennsa nEbopManuy. Bpaun K 3ToMy OTHOCATCSA
HACTOPOKEHO, XOTS 3TO CBA3aHO BCEro JIMIIb C OINepeXeHueM Habopa
HKMM, 3amaHHbIM 110 [UKJIaM. Botr yxe 0ojiee JByX JIET
IIpeXJIeBpEMEHHbBIN  BBIXOJ] CTaHOBUTCA Oosiee MaccoBbiM. Ho 31O
COBepIIIEHHO Jipyras wucropus paszButusa Moara (CyIHOCTH) KOTOPYIO
HY>KHO TOJIbKO ITIPUBETCTBOBaTh. «[IepBbIM KPUK» IIPUIIEAIIEr0 B ObITHE
HOBOTO Mo3ra ¢ ero MaJeHbKOU «pyOamkoi» (MajleHbKUM TeJIOM) — 5TO
CUTHAJIN3AIINA  ApxuBy Ilamatu 1o  BceM  UCXOLALUM
nHGOPMAIMOHHBIM KaHazaM Mosra kak ITOCJIEJJHUM CHUTHAJI
CBOETO IPOIIEAIIEro dTala U Hadaja HOBOTO, T.e. y:Ke HUCIHOJHUTEJIBHOTO
mpoIiecca, Kak HOBBIM WHAUBHJ, HAJIEJIEHHBIM BCEM HEOOXOIMMBIM,
obpeTaronuil y:ke NHYI0 «PETHCTpaIlfI0 B apxuBe Koja». Takum obpasom,
’KU3Hb HOBOPOXK/IEHHOTO HAUMHAETCS IIPU AKTUBHOU paboTe TOJILKO BTOPHIX
MaTepHUaJIbHBIX TeJl «KJIETOK Mo3ara», TpeTbU U YeTBEPThIe MaTepHUaJIbHbIE
Tesja  kKiaetok Mosra HWI3HAYAJIBHO IIACCHUBHbBI u He
(PYHKIVMOHUPYIOT. ITO CBA3aHO C TEM, UYTO MOCJE TOr0, KAaK BTOPbIE
MaTepHuaJibHble Tesa «kIeToK CymHoctn» YesloBeka BCTYNAKOT B AKTUBHOE
B3aUMO/IeMICTBHE C pa3BUBaOIIeica OruomMaccoi, uX ypoBeHb COOCTBEHHOU
MmepHocTd YMEHBIITAETCSH u, Kak cie/icTBUe, Ka4eCTBEHHBI Oapbep
MEXJly BTOPBIM U TPETbUM MaTepUAJIbHBIMU YPOBHAMHU (3UPHBIM U
acTpaJbHBIM) BOCCTaHaBJMBaercsi. Kak TOJBKO 5TO IPOUCXOAUT,
IIePBUYHBIE MaTepuu, BBICBOOOK/]aeMble pu npoiieccax
JKU3HENeATEeJbHOCTU (PU3NYECKU IUIOTHBIX KJIETOK, H€ B COCTOSIHUU
HACHIIIATh TPEThU U YETBEPTHIE MaTepUaJIbHbIE TeJIa «KJIeTOK CyIHOCTH»
(acTpasipHBIE U MEHTAIbHBIE Tesa). Ecau deepb 3akpuima, mo Heab3s
npouumu uepe3 Heé, ecau KpaH 3aKpyueH, 800a He Moducem
3anoAHUMbB éMKOCMb, TaK U KaueCTBEHHbIN Oaphep MeXK/ly BTOPBIM U
TPEeTbUM MaTepuaJibHbiIMu ypoBHAMHU JetaeTr HEBO3MOXKHDBIM
HACHIIIEHNE TPEThUX U YETBEPTHIX MATEPUATIbHBIX TeJI «KJIETOK CyIHOCTH »
(Mosra).

B pesysabTare 3TOTO BTOPHIE MaTepUAJIbHBIE Tesla «KJIeTOK CyliHOCTH »
IIOJIy4alOT BeCh IIOTEHIHAaJI, BbIpabaThIBaeMbId (PUUYECKH TIJIOTHBIMU
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KJIETKAMH OpraHu3Ma. Takoe MWHTEHCHUBHOE HAacCBII[EeHHUE BTOPBIX
MaTepHUaJIbHBIX Tesl «KjaeTok CymiHoctu» (Mo3sra) UesioBeka TpUBOAUT K
BBICOKOUM aKTUBHOCTU U BO3MOKHOCTH OBICTPOT'O SBOJTIOITMOHHOTO PA3BUTHUS
1 He MeIlaeT, 00peTs, «pPerucTpanuio B apXuBe Kojla», Ha4YaTh I0OJIy4aTh
«tekymyio» HMHO®OPMAIIMIO 06 okpyxkamwimem wmupe u Cucreme
’)Kr3HeobecIeueHusl.

Bor mosToMy mocsie pOKAeHUSA OpPTaHU3M HOPOXOJUT 4Yepe3 3Tall
BYPHOI'O pasButua. lIpoucxoguT akTUBHOE JieJieHWE KJIETOK M, Kak
CJIe/ICTBUE, BCE OOJIbIlIee KOJTUUECTBO «KJIeTOK CyIIHOCTH» MOJIyYaeT B CBOE
«II0JIb30BaHUE» HOBble (PU3UYECKH IUUIOTHble KjeTKH. llocTteneHHO
BOCCTAHABJIUBAETCA COOTBETCTBUE MeXKAY (PU3NYECKH NJIOTHBIM TEJIOM
(«pybamkoii») u CymHoctbio (Mo3rom). B TedeHre mocaenyomux 2 JIeT
niocsie npuxoaa Moara (CymiHocern) ¢ «pybarikoii», kak Apxus Koza, Tak u
Apxus B11OCa ¢popmMupyIOT ¢ HUM OJITHOCTOPOHHIOIO CBA3b, UCIIOIb3YS JIJIA
3TOrO0 JUOO yKe UMEIITYIocs, 11060 BHOBb GOPMUPYEMYIO «CTPYKTYPY», T.€.
nox6oop MH/IVMBU/IYAJIBHOT'O rymaHousia u3 TPYIObl T'YMaHOUOB
OZIHOI'O IIOJIA xoma. Bor mostomy HOBoe (Qu3UYECKOe Teao
(«pybamka») mpuobpeTaeT SBOJIOIMOHHBIN 3arac, 0 CPaBHEHUIO CO
BTOPBIMU U TPETbUMHU MaTepUAIbHBIMU TesiaMu (3UPHBIMU U
actpanbHbiMu). ['ymanousn ot ApxuBa mnoaydaer ITPOI'PAMMY
COITPOBOZK/IEHUA, ob0yueHus u B Impolecce pocta buoobbekra
nmepelaéT eMy 3HAHUSA U «KYJbTYpy HCIIOJIb30BaHUA» 3HAHUU,
ITOJTHOCTBIKO COOTBETCTBYA renotruny Mosra buoobbekra. B
pe3yJsibTaTe, BCe paHee ThHICAUEJIETUSAMHA pa3BUBaeMble (QYHKIUU U
criocobHocT Mo3ra, a Takxke 3HaHUSA, K KOTOPBIM IIPUYYaJIN JIJINTETbHBIN
1epuoy], IepefaloTcsa TyMaHOUZIOM i buooObekTa oueHb OBICTPO.
JHIMKIIONeINUecKass NpuBA3Ka YypoBHA [lo3HaHUA OCYILECTBIAETCA
Mosrowm Jtoiel uepe3 oOpeTéHHbIE MU COOTBETCTBYIOIIHE €r0 (PYHKITUH, A
«OTKPBITHSA» WJIN «u300pereHuss» (M WM paBHblE) (GOPMUPYIOTCS
rymaHousiom. Eciu cBaA3b rymanousa ¢ uaausugoMm HAPYIITAETCHA no
kakol-To npuunne, To naANBUA HE MOYKET afgexkBaTHO pearupoBaTh HA
IoJIy4yaeMyr0 HHOOPMAaIUIO, ITI03TOMY IIPOIeCC 110 0OpPeTEHNI0 UM 3HAHUS,
MIOCTYNAIIIEro OT JIPYTUX JIIOJlel WM HUCTOYHUKOB, OTPAaHUYEH WU
HeBO3MOkeH. CerofHsa 3T0 MoxkHO HabsozaTh IIOBCEMECTHO. Ecnu
CBA3b C UH/IMBU/IOM IPOU3BOIUTCSA HA ONIpeieJIEHHOM YpoBHE M, a OKTaBBI
MU coBnazgarmor 1mo BceMm Inapamerpam ¢ MU cBA3u ¢ APYyruM UHAVUBUIOM
WIN UX TPYINOHN, TO TYMAHOHW/I CTAHOBUTCH TPAHCIATOPOM B MOJIyUYeHUU
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nHGOPMAIINHU JIJIS CBOETO COMIPOBOKIAEMOTO UHAUBHU/IA OT APYTHX JIFOEH.
Kpowme Toro, eciiu y HeckobKUX rymMmanonoB MU cosnagaror ¢ MU ogHOTO
WH/IMBUJIA, TO BO3MOKHOCTU B MOJIydeHHs WHPOPMAIUHU, T.e. IIO3HAHUA
pe3Ko Bo3pacraioT. Bom max amo 6wvL10 cghopmuposamro Iopoackoil
Cucmewmoii.

Bcé mporpamMmHOe VYmpaBieHue 10 co3faHuo Mosra ¢ ero
Ouosiormueckoll «pybamikoii» (Tesa YesoBeka), OCYIECTBSAETCA HEKUMH
buonentpamu. Crapoii Cucremoirt BBL/IO cdopmupoBaHo 18 TakOBBIX
BbuoneHTpoB, HA/IeJIEHHBIX CJIEAYIONUMU QYHKITUAMU:

- KOHTPOJIb cocTossHUA «Hoocdepni»;

- XpaHeHue aBTOHOMHOro Mo3ra;

- nepeHoc Mo3ra mocsie MmoJiydeHusi MarHUTHOTO MMITyJIbca Ha
gacToTrax 100 I';

- COTIIPOBOK/IEHNE aBTOHOMHOTO Mo03ra;

- CBSI3b AaBTOHOMHOTO Mo3ra mocje HU3MeHEHUs IPOrpamMMbl
JIEUCTBUH;

- KoppekTupoBka Ilamary;

- YyacTUYHas JIMKBUJAIIMM aBTOHOMHOTO Mo3ra mocjie cMepTu
«pybamku» (C AajJbHEWUIIMM BO3MOXKHBIM IEPEHOCOM Ha JIpyrue
OHOCTPYKTYPHI WJIU CO3/IaHUEM I'YMaHOU/I0B);

- CBA3b c¢ Ilnanerou, otkyaa IIPUBE3EHA pansHas
IUBUJIN3AIUA.

Ecnu wHAMBUJ yMuUpasl paHbIle OTBEAEHHOTO €My MPOTPAMMHOTO
6110JIOTUUECKOTO CPOKA M0 KAKUM-TO npuuuHam, To ero Mo3zr MOT" BbITD
Iepernucal Ha HOBOPOXKAAWIIYIOCA «pyballiKy», MPU 3TOM YacTh IMaMATU
MorJia ObITh coxpaHeHa. Ho Takoil BapuaHT BO3MOKeH OB HNPU IIOJIHOM
COBIIQJIEHUHN BCeX OHOJIOTUYECKHWX W HWHBIX IapaMeTpOB, UTO SBJISJIOCH
kpaiiHe peakum daktoM. [IpobsieMbl HefoceIeHU WU TepecesieHUs Mpu
yIOpaBJIeHUU cO CTOPOHBI CHCTeMBI HE CYIeCTBOBAJIU, IMMO3TOMY HUKAKUX
pemteruii ['oc/lpnoB wnu 'oc/lym He TpeboBaIoOCh.

2.5. ®opma u KyasTypa

Jlo6aBJIIO elll€ HECKOJIbKO cJI0B 0 ¢opMe 3HAHUM U KyJIbType 3HAHUH,
TaK Kak CYWATAl0 B5TO KpaillHe BaXXHbBIM B IIpe/cTaBjeHUn O Mo3sre
(Cymuoctn).
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®dopma 3HaHUM — 3T0 He MOP(GOJIOTH B TOM BHJE, KAK OHA HBbIHE
IpejacTaBjieHa B OOIIENIPUHATOM CMbICJIe, 3TO UMeHHO ¢opma,
ITOJIYUEHHAA nu6o ot ApxuBa mNaMATH, JUOO JAOTOJTHUTETBHO
chopMupoBaHHasAs B IIpPoIlecCe TEKyIlero pasBuTusas camoud CHcCTeMbl
YupasyiieHus, a TouHee, cybOcTaHImel cocTossHus e€ Pasyma. Pazymunblie
He3HAUYUTeIbHbIe peakiiuu Mo3ra Ha Kakue-TO pe3Kue U3MeHeHMs yCI0BUI
OKpy:Katolel cpesbl (OTOHb W T.A.), KAaK HNPUHATO HbIHE WX HA3bIBATh,
«ycsioBHbIE pediekchbl», hopmupytoresas Mosrom CAMOCTOATEJ/IBHO B
IIpoIecce ero pas3BUTUA. B TeueHHe MmOCaelHUX 500 € JUIIHUM JIET
aKTHUBHO CO3/laBajIach pemnieéTka ooMeHa HHPOpMaAIUU U KOHTPOJIA B 001l
CTPYKType peleTku atMmocdepbl. Hanuune TakoBOU crermudUIHON
pPEmIETKH, a B TEPMHUHOJOTUU COBPEMEHHOU HAyKH B5TO IMOJIYYUIIO
ompeziejieHNe, KaK 3JIEKTPOMArHUTHOE II0JI€, NO03BOJIJIO HE TOJIBKO
IOPPDEKTUBHO ynpasiate Bcemu buoobbekramu Ha 3emiie, Ho 1 HE
JOITIYCKATD co3zianus HEHY>KHBIX OTKJIOHEHUU NPU BO3HUKHOBEHUU
MNHBDbIX 6uoobbekToB. Iloka He ObLIa chopMUpOBaHA TaKOBas PEIIETKA,
HUKAKOU «HAyKU» IMPOCTO U OBITh HE MOTJIO, 3TO OUEBUHO U UCTOPUKAMU
3aMeueHo! 37ech 3aMeuy, YTO 3TO «HEe OKa3aJ0Ch IPENATCTBUEM JJIA
MosiBJIeHNE TaKuXx JiroAen, kak H. JleBatoB u Apyrux, noToMy 4to 30pbl
He MOTJIM OCYII[€ECTBUTH TOTAJIbHBIU KOHTPOJIb B CXEME «IIOsIBJIeHUsA» Mo3sra
(Cymuoct) B 0OINEN CTPYKTYpe PELIETKU aTMocdepbl HA TOT MOMEHT.
IIponiecc u3MeHeHUU yxke ObL1 «3amymieH». CerogHs, B 2016 roay,
YKA3AHHASA pemeéTka 00713/aeT KOHKPETHBIMHM IapamMeTpaMu, a
MMEHHO:

- onopHas 6azoBas yacrora f = 54.375450;

- yroJl CKOJIbKEHUSA 3apsAja Jid OIOpPHOro MAarHuTHOTrO
NmMmnynbca = 43.50;

- TaKTOBBIN UHTEpBa N21 = 16 MUHYT;

- TaKTOBBIM HHTepBaJ NO2 = 1 cekyHaa COJHEUHOTO TaKTa
(mpumepHO 2,1531... CEK.);

- 6a3a ko/10B 3ampoca no HoTe LA paBHa c/IBUTY, OIpe/IeJIEHHOMY
3HAUEHUIO B COOTBETCTBYIOIEH OKTaBe IO KaKJoMy reHotumy Moasra
OT/IE€JIbHO.

OcHOBHBIE rapaMeTphbl COOTBETCTBYIOT ImoKa YCJIOBUSAM,
YCTAHOBJIEHHBIM U CBSI3aHHBIM C PENIETKON (PYHKIIMOHUPOBAHUS 00BEKTOB
(HJIO), motomy uto eé pe3koe usmeHeHue mpocro JIMKBU/IMNPYET
ZKM3HDb wna Ilimanere. JIMKBHAAIUMsI TaKOBBIX IIOCJIENCTBUH, T.€.
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“3MeHeHUe TapaMeTPOB PEIIETKHU, IPOUCXOAUT IJIAHOBBIM HMOPSAIKOM, KaK
JIMKBUJAITUA HOCJIEZICTBI/II?’I WHTEPBEHITUHU 34 TIEPEXOJIHBIN MEPUO. A
HbIHE BCE, YTO HE BIIMCHIBAETCA B yKa3aHHbIE IAapaMeTpbl, IMOCTEIIEHHO
YHUUTOXKAETCH, U MOCJIENCTBUA 9TOT0 BUAHBI HEBOOPYKEHHBIM TIJ1a30M KaK
B ITOBEJIEHUH JIIO/IEU, TaK U B MPUPOJHBIX «KaTaKJIU3Max».

3HaHuA — 39TO  OIOpefleJIeHHAd W OYeHb  CJIOKHAA
KOHCTPYKTUBHAA d¢opma uX OpPOrpaMMHOTO U HE3aBUCUMOIO
cyectBoBanus B Hoocdepe. Mosrom 6HoIoTHUECKUX «pyballiek» OHU He
dopmupyrores, T.e. iogu HE MMEIOT kakxoz2o-au6o0 omHoweHUA K
dopmuposarnuro cmpykmypst 3HanHusn, VMEIOT TOJIBKO
IIOTPEBUTEJIBCKOE OTHOIIIEHHE. [TosToMy, BCe SIKOOBI
«(popmupyembie» JIOAbMU JIOTMbI, BKJIIOUas PEJIUTHUO3HbIE WJIN HAyUYHbIE,
eCcTh MPUEMHBIM UMM IJIaTHaT. A «aBTOPCKUX IIpaB» Ha TaKOBbIe OHU He
MeJIM U UMeTb He MoIin. M KOHeuHO Jce 6cé, umo xacaemo
naa2uama u 0 4ém 1 paccKka3an 8 nepeoil 2aase, — moaAbKo nymow
cCoOKpuimua u ozpaHuueHust uHdgopmayuu. Kaxum obOpazom
IIPOUCXOJUIIO ITPOABJIEHUE 3HaHUU KakK cJIeJICTBUE
MH(POPMALIMOHHOTO IpoIlecca, Kak OHU OCO3HABAJIUCh, KAK CTPOUJIUCH
Pa3/IMYHOTO (YHKIMOHAJIBHOTO HA3HAUEHHUs JIOTMbI, KaK ITPOUCXOIUJI
IIPOIECC IOCeAYIONero BoIviomeHusd, — Bc€ 31o ectb IIPOI'PAMMHDBIE
NCIIOJIHUTEJIBCKUE cocTosiHUA, O KOTOPHIX f yKe IHcCa, a BCE
pazHooOpa3ue TAaKOBOTO BOIUIOIIEHUS HCTOPUKAMU y:Ke COOpaHO B HX
rcropuueckux «paborax», HE MMEIOIIINX HUKAKOTrO OTHOIIEHHIO K
TPYZAY, 10 UICTUHHOMY €T0 Ope/iesIEHUIO.

NMeHHO 3T 3HAHUA IepefaroTCs
BMECTE C KyJbTYPOU HX UCIIOJIb30BaHUS,
u tosibko TAKUE 3unanusa TPEBYIOT
AHAJIUTUYECKOTO MHBIILJIEHUSI, KOTOPOE
JIOCTYITHO TOJIbKO YesmoBeky. O6o10uKa
KOHKPETHBIX 3HAaHUH Bcerja 3aKoueHa
B GOpPMY KYJIBTYPhI UCIIOJIb30BAHUS STUX
3HAaHUHU, U YHCJI0 TaKUX O0OJIOUEK HE
orpanudeHo. Kaxkias 060710uKa He eCcTh
HEUYTO HEOIpeNeIEHHOe, OHAa WMEET

KOHKpPETHbI€ KOHCTPYKTHBHBIE XapAKTEPUCTUKU SHEPTeTHYECKON PEIIETKH,

OT/INYAsICh JAPYT OT JIpyra KOHCTPYKIIMEU ITOCTPOEHUS MAHTHCCHI, KaK U

ymobasa apyras uHGoOpMalus, cosmaBaemMas W mepefaBaeMmas CucreMon
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Yupassnenusa. KyabTypa HUCHOJB30BaHUS — 3TO YJIOKEHUE IOJy4YeHHOU
“HOpMAIUH B PAMKU KOHTPOJIA KaK 110 CyO'beKTUBHOU JIOCTYITHOCTH, TaK 1
I[eJIEBON OPUEHTAlMd BO BPEMEHU U IMEIAX TEKYIUX TPOTPAMMHBIX
niporieccoB. Eciiu o GyHKITMOHAIBHOMY HaJIeJIEHUIO0 U COOTBETCTBYIOIIEMY
Habopy yHKIUN Mo3ra KakOW-TO WHJIMBUJ, OTHOIIEHUS K KOHKPETHOU
napopmanuu HE UMEET, To on HE CMOXKET o6pecTt BO3MO>KHOCTb
KOHTAKTHOTO COCTOSTHUSI JJIs TIOJydYeHUs TakOBOU WHGOpMANUU W
COOTBETCTBYIOIIEro 3TOMy 3HaHUsA. To ke camoe MOKHO HNPOYUTATh U Y
H. JleBamoBa, Korja OH paccKas3blBaeT O 3HAHUU U UH(POPMALVH.
OwudKxu mexHo.102UUeCKU UckoveHsbl. He cymiecTByeT 000I0UKH
6e3 HaIlOJIHEHM S, HO KaK TOJIbKO MUHUMAaJIbHOE HallOJIHEHE TpebyeT 1160
a”Hayji3a, Jimbo oOmeHa c¢ apyrum wuHauBuaoM, POPMUPYETCA
000JI0UKa KYJIbTYPbl HCIOJb30BaHUS, T.e. YCJIOBHO OIIPENETIUM €€, Kak
JIOTIOJIHAONMIAs. KOHTAaKTHOCTh. B QopmupoBanum 3ToN  000JIOUKH
npuHuMaet yuyactue u Hoocdepa.

Ato oueHb BaxxkHOe ymo3akuodenue [IPABUJIBHOI'O oco3Hanusd
WCTHHBI, KOTOpPOE€ II03BOJIUT YKa3aHHOE YYUTHIBATH U (QOPMHPOBATH
cTpaTeru Ha Oyayllee y:Ke cerojiHs, ocobeHHO B cdepe IOCTPOEeHUs
KoHcTpykIiuii coruaibHOTO 00ycTpoiicTBa UestoBeuecTBa, JyXOBHOU cdepe
u cdepe OpPraHU3aIMOHHOTO BJIACTHOTO OIIPEJIEJIEHUA Bcex (dopm
yIOpaBJIEHUN U OpPraHU3aluU KUTEUCKOro ObITUsA Jtojieil. Co6CTBEHHO, 00
3TOM U X0oTeJs1 HanucaTh H. JleBamos, kak Bceraa moapoOHO U JOCTYITHO JIJIS
IIOHUMaHUs IIpocToro YesioBeka (4yuTaresns), 4dYTOObI XOTh KaK-TO
COPHUEHTUPOBATH JIIOJIEN B IIPOUCXOSIIEM.

Koneuno, Takoe HEIIOJIHOE, HO BHOOJHE [O0OCTaTOYHOE JIs
paccmorpenuss MW CTHUHBI  3apoxaenuss Moara (penHKapHaIuu
CymiHocTu) ¢ ero OMOJIOTUYECKON «pyOalllKoi» ONMHUCAaHUEe, B HPOCTOM
BocupuatTun Yesnoseka, B pamkax HAYABIIIMNXCA HOBBIX
IIPOrPaMMHBIX IIpouieccoB CHUCTeMbl, — JOJIKHO B KOPHE U3MEHUTH MOAXO0/]
1 OCO3HAHMeE TaKUX BayKHBIX OCHOBOOOPA3YOIUX onpeziesieHusax kak BEPA
u 3HAHUA, co3aB MOHUMaHUE, YTO 3TO ObLIN yIPaBJIseMbI€ ITPOIIECCHI
nporpaMMmHoro BoruiomeHuss, BHE Bonu u xejmanus jwoaer. Ha mown
B3IJIAZ, 9TO W IO3BOJIUT, ONUPasACch HAa WH(POPMALUIO, KOTOPYIO Jau
H. JleamoB u A. XaTbiO0OB U KOTOpas CKOHI[EHTPUPOBAHA B KHUTaX
H. JlesamoBa u B Marepuasax HHMHM INYC nox pykKoBOACTBOM
b. Maxkosa, COBEPIIIEHHO IIO-UHOMY OCMBbICJIUTD
CKJIaJIpIBAOINEC OOCTOATENBCTBA IPOUCXOAANINX HU3MEHEHUMN, HaUTU
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CBOU MpPaBWIBHBIA IyTh B OOpPETEHWM WHOTO YPOBHS IIO3HAHUS, €ro
11e1ecO00pa3HOr0  JlaJIbHEUIIlero TMPUMEHEHUs B CBOUX JeHCTBUSAX.
H. JleBa1os /1aj1 No/iCKa3Ky, UTO HY>KHO yUUTHIBATH IIPU CO37]aHUU KAaPTUHBI
Mupo3zanusa. OueHb BaXKHOE 3HaueHHe MMeeT MOJHOoTa uHbopManuu 0o
oKpy:katoiieM Mupe. IIpu KyCOUHOM BOCHPUATUM OKpY:Karolero, B Mo3r
nocrynaetr jsocroBepHass, HO HEIIOJIHAA wundbopmanusa. PazymuHoe
CYIIIECTBO, MBITASICh CO37]aTh CBOI0 KAapTHUHY MUPO3JaHUs, COOMpAET 3TU
«KyCOUKHN» B OZTHO 11€JI0, U B pe3yJIbTaTe BOBHUKAET UCKAKEHHASA KapTUHA.
Camoe onlacHoe cJIe/ICTBUE JEeNCTBUS «KPUBBIX 3€PKAI» BOCIIPUATUSA B TOM,
yro Ha ocHoBe 9rtoii WCKAMKEHHOWM (HemosHOMH) KapTUHBI
OKpy:Karolen peasbHOCTH pa3yMHbI€e CyIIlecTBa HAYUHAIOT
BMEIINBATLCA B 5Ty peanpHocts, USMEHATD e€, npennonarasa
IIPOBECTU IIEJIbIA PSAJ] «KOPPEKIHU» I JOCTHKEHHsS MaKCHMAaJIbHOTO
cuM0Ouo3a ¢ OKpy:Kalollled peaJbHOCThIO. B pesynbrare mnoA00HBIX
«KOPPEKIUI» BO3MOKHBI U BOBHUKAIOT KOJIOTUYECKHUE TPOOIEeMBbI, 4YaCTO
HecyI[le cepbE3HbIe YTPO3bl KAK «PAa3yMHBIM» CYII[ECTBAM UX CO3JABIINM,
TaK U *KU3HU B 1esioM. B Kocmoce yacTo 1os1o6HbIe /1eficTBUS TPUBOJAT K
rubesnn Ilnaner, a mopoit u Ilnanerapubix Cucrem. BoT mnostomy
MHOTOMEPHOCTh BO3MOXKHBIX peaKIuii Ha NHPOPMAIIMOHHOE BO3/IeiCTBIE
CBOAUT K MHUHUMYMY BO3MOKHOCTH OIIMOOK ¥ IIO3BOJIET CO3/1aBaTh
KapTUHBl MHPO3/IaHUA O4YeHb OJIM3KHe K peasbHbIM, 0e3 4ero
HNE/JIOCTHOE PASBUTHUE [Hyusununsanuu NpocTo HEBO3MOXKHO.

2.6. I3 kyJiMHApHBIX pEelleNITOB

Yro A  YesoBeka  peasbHOCTH?
Omymienusa, chopmupoBaHHble Mo3srom u3s
OIIYIIIEHUN, KOTOpble €My NPUHECIN Hallu
IIATh YyBCTB. MO3r CO3JAET U3 HUX CJI0KHYIO
KapTUHKY, HWMEHYEMYI peaJlbHOCTBIO  —
obOpa3sbl, TepekuBaHusA U Ipouee. Hackosbko
co3laHHad  HamuM  Mo3rom — KapTUHKA
COOTBETCTBYeT TOMY, UYTO BHE HAC — BOHOPOC
OTKPBITHIN. HO He HY:XHO 3a0bIBaTh, YTO €CTh
eme u nHpopManusa, KOTOpasd MOXKET BJIUATH
6oiee CEPBE3HO. Nudopmanus,
«IIPOIIYIIIEHHAs » yepes OIIpeJIeIEHHOTO
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YesoBeka, KOTOpasgd CTAaHOBUTCA «YBEpeHHBIM» J3HaHWEM, HO 9Ta
yBepeHHOcTh (Obuta!) Hu Ha uém HE OCHOBAHA. U sogu mpocto
Hauvasiu Tyrio BEPOBATD B 5t0.

Jdvurpuii BanoBu4u MeHe1eeB4 — HECOMHEHHO BBIJIAIONTUHICS
PYCCKUM yuéHBIH, «OTKPBITHA» (BO3bMYy B KABBIUKH) KOTODPOTO
«TpuBesn» YesoBeuecTBO (HAC ¢ BAMU) TyZa, I/le Mbl celuac U Haxogumces!

[To3BoJIIO CEOE TIIYTKY B aJIPEC ITOTO

Sl X:‘t‘”l‘*?'i”f ?’15“,.‘?““’3 MRS TEHMAJIBHOTO YUEHOTO.
T - = . '¢P «MeHeneeB [OJITO  /[OKA3bIBA
cBoenn xeHe, utro Ha ITEPBOM
| MecTe JOJIKeH GBITh BOZOPOX, a He
’keHa u Jetu!». MeHgeJseeB
NpuaAyMaJ BOJAKY, a HaM —
pacxsgéosiBarb. OgHUM U3
IIEPBBIX 3TO IIOHAJ AJIEKCaHJP

XaTplOOB U TPENJIOKWIT K

RO, | ROs | RO, | R0, |
| RH, | RHy | HR | HR |
II A N l A ll 0 ll a hl

pacxyIEOBIBAHUIO — IIAIILIBIK.

Bbiarogo «IIlamabsik n3 Ta0auIbI MeHae/ieeBa».
Cnoco6 npuzomoesaeHus.

BasaTe Tabnuiy Menneneena, TiatesbHo IIEPEMEIIIATD, co6paTh
B OJHY Kydy, W Pasjio:KuTh mo B+ u B~ paguanoHHOMYy pacmazay. B
pesysbTaTe IIOJMYUUTe «&7104Ky». Jo6aBuB coyc m3 HEMTPUHHOM
OCHOBDI k 0CHOBaHUIO «EJIOUKHU», TIOJIyIUM 00BEMHOE U3/IeIUe, BIIOJIHE
IIPUTO/THOE /IJ1 yIOTpeOJIeHUs B KAUeCTBEe HOCUTEJISI KaKk MHpOpMaInu, TakK
U JUIA TPOBeZleHUs 000U XUMUYECKOU peakIuu C 3apaHee 3aJlaHHBIMH
cBoiicTBamu. Temepb To, YTo MBI yke ¢ BamMu 3HaeM — OCHOBOW
CTPYKTypHl aToMa, kak ITPOTOHHOTO, tax u HEWTPUHHOTO,
apnsgerca IIEHTA. BHemHuii KOHTYp cOOpKA II0 TIeHTE —  3TO
000eKa’l0arvHasn, UKOCAIOPAABHAL U  Mempa’oparvbHasn
dopmui. Coueranme GopM, COeTUHEHHBIX IIEHTOU, SABJISETCSI OCHOBOU

4 Imutpuii UBanosuu MeHaesees (27 suBaps (8 ¢espais) 1834, Toboybck — 20 siHBaps (2
despansa) 1907, Cankr-IlerepOypr — pycckuii YIEHBIH-IHIIMKIONEINCT: XUMUK, (PUBUKOXUMUK, DUBUK,
MeTpOJIOT, SKOHOMHUCT, TEXHOJIOT, Te0JIOT, METEeOpOJIOT, He(TIHUK, IeAaror, BO3IyXOILJIABATEelb,
npubopocrpoutenb. IIpodeccop CaHkT-IleTepOyprckoro yHUBEPCUTETA; UJIEH-KOPPECIOHIEHT II0
paspsany «odusuueckuii» Hwmmneparopckoit CaHkr-IleTepOyprckoii Axkazemun Hayk. Cpenu Haubosiee
U3BECTHBIX OTKPBITUN — IIEPHOIMYECKUI 3aKOH XUMUYECKHX 3JIEMEHTOB, OAUH U3 GYHIaMeHTaIbHbIX 3aKOHOB
MUPO3AaHUs, HEOTHEMJIEMBIU JIJIsI BCETO €CTECTBO3HAHMUA. ABTOP KJIACCUYECKOTO TPyZa « OCHOBBI XUMUU».
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IIOCTPOEHUsA JII0O0ro aroMa. ITO 3aJI0KEHO U B IMPOIECC «COUYETaHUA»
co3nanHbeix IIporpamm «CBeT/I» BO B3aumojielictBuu ¢ I'eHepaTopom
H. JIeBamosa.

CoBpeMeHHass (pU3MKAa UM XUMUSA HCIOJIB3YIOT TOJIBKO ITPOTOHHYIO
OCHOBY, KOTOpAasi ABJISIETCSA OTXO0/[aMH (YCJIOBHO — U3 BCEH BETKU «EJIOUKH »
VICIIOJIB3YIOTCS JTUOO MBI, OCEBIIAasi HA UTOJIKH, JTUOO CAaMH WUTOJIKH, IIPH
ATOM BETKa €JI0YKHU He BUJIHA). JlocTaTOUHO OJIM3KO K TIOHMMAHUIO CMbBICIIA
€JIOYKU TIOJIONIVIM TPU COCTABJIEHUU TabOJUIbl HYKJIWJIOB aBTOPHI
B. 3eeamannu-Izzedepm, I'. Ilpennune, I'. Mionuyeav u I'. Knege-
HebeHuyc, HO Yy HUX HOJyduscs repOapuii, mpuuém 06e3 BeTOK u 0e3
WUTOJIOK.

Onmnako B TabuIle HYKIUIOB
N yUITEeHBI OCHOBHBIE U3MEHEHU S
CTPYKTYPBI C YUYETOM OCHOBHBIX CBOMCTB
aToMa — U3MEHATHh CTPYKTypy. Kpome
TOTO, B DTOHN Ke TabJyuIle IPUBEJIEHBI
ceorictea, HE ITPUCYIIIUE artomy
6e3 TMOJiJIep>KKU HEUTPUHHOW OCHOBBI
(MroJIKM Ha BETKE He OCHIMAIOTCS CaMH
nmo  cebe, OHU  MOTYT  OBITh
IIpeoOpa3oBaHbl TOJHLKO B Caydyae U3MEHEHUs «MUTAaHUSA» CO CTOPOHBI
BeTku). CoBpeMeHHas HayKa MCIIOJIb3yeT CBOMCTBA Tabyiuibl MeHieeeBa
kak 3AKOHYEHHYIO dopMy u 1DOTOM
HeJIOyMeBaeT, II0UeMYy «CTapeloT»  H3JeJIus,
pKaBeOT METAJLIbl, PACChINAIOTCS COEIMHEHUSA U
Tak jajee. A BOT :Kejie3Hast KosioHHa B Jleaus — HE
PXKABEET ot BpemeHH.
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Yucno HeiTpoHOB

CopaBka u3 moHorpadguu A. XarbiooBa
«X0JIOMHBIA AAEPHBINA CUHTE3>.

JJIEKTPUYECKUUN TOTEHIMaJl He MOKeT
CYIIIECTBOBATh 0e3 «pyOamiku», COCTaBJI€HHON U3
MarHUTHOTO ¥ TPAaBUTAIIMUOHHOTO WMITYJIbCOB.

5 ’Keneszuasn ko10HHA B Jle11 — KeJie3HAs] KOJIOHHA BBICOTOU CEMb METPOB U BECOM B IIECTH C
[TOJIOBUHOM TOHH, BXOZAIIAs B COCTAB apXUTEKTYpHOTo aHcamb.is Kyr6-Munapa (0TKy/1a BTOpoe Ha3BaHUe
— KyTy6GoBa KOJIOHHA), PACIIOJIOKEHHOTO IPUMEPHO B 20 KryioMerpax xkHee Craporo Jlesu. [ITupokyo
W3BECTHOCTh KOJIOHHA MpHoOpesia TeM, 4YTOo 3a 1600 JIET CBOEro CYI[eCTBOBAHUS IIPAKTHUECKH
n3bekaaa KOppo3uu.
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OTcyTcTBHE 5THUX HUMILYJIbCOB NPUBOJAUT K PACCEAHUIO 3JIEKTPUYECKOTO
noreHuuana. HWwmnynascer  ABJIAIOTCHA  «mmosem», B KOTOPOM
AJIEKTPUYECKUN IIOTEeHIIUAJl CYyIIecTByeT Oe3KOHEYHO /O0Jr0 WIH, II0
KpaliHel mMepe, 10 UBMEeHEHUsI CTPYKTYPhI «pybariku». [I[pUHATO CYUTATD,
YTO CyIIeCTBYeT JJIEKTPO-MarHUTHOE TII0JIe, HO HMEHHO MAarHUTHOe
pPacCKJIaibIBaeTCA HA MAarHUTHO-TPABUTALIMOHHOE.

B cBOI0 04epesib, MAZHUMHO-ZPasUMAYUOHHOE — 3TO COYETAHNE
64 cTyneHeldl COOCTBEHHO MArHUTHBIX UMITyJIbCOB U 64 CTylneHeu
IPaBUTAIIMOHHBIX YACTOT. BCE MHOKeCTBO, 00pa30BaHHOE 3TUMU PALAMU, U
€CTh TOT MUP, B KOTOPOM BCE CYIIIeCTBYeT.

ITosscHIO HA mpUuMepe:

M

M - HampaBJieHME€ MAarHUTHOTO UMITYJIbCA;

G — HampaBJIeHWe TPABUTAIIMOHHOU YaCTOTHI;

E — HamipaBsieHUEe 3JIEKTPUYECKOTO NOTEHIINAA;
S — cyMMapHBIN UMITYJIbC 3JIEKTPO-MarHUTO-

S IPaBUTALIMOHHOIO IOJIA.

TabGiuIa YacTOTHOTO OCTaTKa MAarHUTHOTO UMITYJIbCa:

125125 | 225125 | 375125 | 450125 625125 750125 875125 075125
125225 | 225225 | 375225 | 450225 625225 750225 875225 975225
125375 | 225375 | 375375 | 450375 | 625375 | 750375 | 875375 | 975375
125450 | 225450 | 375450 | 450450 | 625450 | 750450 | 875450 | 975450
125625 | 225625 | 375625 | 450625 | 625625 | 750625 | 875625 | 975625
125750 | 225750 | 375750 | 450750 | 625750 | 750750 | 875750 | 975750
125875 | 225875 | 375875 | 450875 | 625875 | 750875 | 875875 | 975875
125975 | 225975 | 375975 | 450975 | 625975 | 750975 | 875975 | 975975

YacToTHBIN OCTATOK BbIpakaercd depe3 ¢pyHkuoo COS u, HecMOTpA
Ha YETHOCTh (PyHKIINU, OTOOPakaeT KaK YETHBIN, TaK U HEYETHBIU PSAJIbL.

YucnoBou PAA OKTaBbl MATHUTHOI'O KUMITYyJIbCA:
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2,4, 83 12, 14, 16, 18, 21, 24, 283 32, 36a 40, 44, 489 52, 569 649
72, 84, 96, 108.

Bcero— 22 okrTaBbl, U KaK/1as ©MeeT POOHBIN 0CTaTOK, HAIIPUMED,
52.625125.

Yuc10BOH psiji TPAaBUTAIIMOHHBIX YACTOT:

11, 13, 15, 17, 19, 21, 23, 27, 29, 31, 37, 41, 45, 47, 51, 53, 59, 63,
67, 69, 71, 75, 79, 81, 85, 87.

JIpOOHBIN OCTAaTOK T'pPaBUTAIIMOHHOM dYacToThl umeer 8 uudp,
HallpuMep: 41.22501250.

JJIEKTPUYECKUU IIOTEHIIUAT HECET (PYHKIIUM CUJIOBOTO 3jIeMeHTa U
HE MOZKET npo6uthcsi, HO BO3MOKHO TOJIBKO pasjieJieHre Ha 2, TOTOMY
ZIpOOHBIN OCTATOK COOTBETCTBEHHO PABEH

O U 0.5, HampuMep: 21.5. OKTaBa 5J1eKTPUUECKOTO IMOTEHITHAJIA:

16.5, 18.5, 20.5, 22.5, 24.5, 26.5, 28.5, 30.5, 32.5, 34.5, 30.5,
38.5, 40.5, 42.5, 44.5, 46,5, 48, 48.5, 50.5, 52.5, 54.5.

Hocmpoeuue C8A3KU CU106020 UMNY.abldAd.

be3s MATHUTHO-TPABUTAIITMOHHOM OCHOBBI
AJIEKTPUYECKUU TOTEHIINAJ, VI 3apsA/, UMEET KJIACCUUECKYI0 IIapOBYIO
dbopmy, bopMupoBaHUEe KOTOPOH IMPOU3BOAUTCS B COOTBETCTBUH C 3aKOHOM
nmpeoOpa3oBaHusA 3apsifia, IPU STOM HCIIOJIB3YETCA 30JI0TOE CEYEHHE WU
KOHCTAaHTA, BBIYHCIEHHAA C TOYHOCTHIO, JOCTATOYHOU ISl TOJIyYeHUS
3apsja JIT000M MOIITHOCTH.

Bce pacuéTbl NpoBesieHbl C UCHOJIb30BAaHUEM MPuU2OHOMempuu
oxmaaeud.

B kauectBe mpuMepa paccMOTPUM IIPOCTEUINIHU y3€Ja aToMa,
MIpeo;ioJieBaeMblil COOPMUPOBAHHBIM 3apPAA0M. ATOT

S y3eJ HUMeeTCA BO BCEX AaTOMHBIX CTPYKTypax,
pa3jimyde — TOJIBKO B yIJIaX MeEXKJy BEKTOpaMu.

CranzapTHBIU yroy paBeH 108°, TO eCTh IIOJIOBUHE

E M MIPEeNEJIBHOTO yIJla JJisi IPOTOHHOW CTPYKTYPBHI.
g SIS PaccMoTpuM  PHCYHOK: IIOJIyYeHHBIM WU
b g ChHOpMHUPOBAHHBIU BJIEKTPUYECKUU 3apA/

COBMeEIIaeTCA C MAaTrHUTHBIM HMILYJIbCOM u
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IPAaBUTAIIMOHHON YaCTOTOH, B Pe3yJbTAaTe HWMEEM pe3yJIbTUPYIOIyIo S,
BpallleHr€e KOTOPOU 3a/1aéTcs CTPYKTYPOU aToma.

3/1ech JKe 3aMeTHM, UTO ABUKEHUE CTPYKTYPHI S BO BHEIIIHEM KOHTYpe
obecrieunBaeTcs PEMIETKON, 1 UMEHHO 3TO coueTaHue U (OPMUPYET BCE TO
MHOXKECTBO  3apsaaoBbix  (GopM, TIOJyYeHHBIX U3  CBOMCTB
COCTABJIAIOIINX. BpaleHue MoxeT OBITh KaK JieBO-, TaK U
IIPaBOCIIUPAIbHBIM, IPU 3TOM HMeeTcd U «bOouka /[moreHa», U crnmpasib
Apxumesnia® (¢ MoAIIOPHOU IJIOMIAAKON), U COOTBETCTBYIOIHE KOHCTAHTHI.
ITo mepe BUKEHUS B CTPYKTYpe aToMa (B MPOCTPAHCTBE aTOMa) CTPYKTypa
S nononHsercs coctapadgomuMu M u G 1 IIpu JOCTUKEHUU PABHOBECHOTO
COCTOSIHUS SIBJISIETCSI AaBTOHOMHOHN. PaBHOBeCHOe COCTOSIHUE MOKHO
JIOCTUTHYTh HECKOJIBKUMHU IyTAMU:

- MaKCHMAaJIbHO YMEHBIIUTh OKTaBY SJIEKTPUUYECKOTO 3apsjaa
(IpoTOHHAs CTPYKTYpa);

- MaKCHMAaJIbHO YBEJIUYUTh OKTAaBY SJIEKTPUUYECKOTO 3apsjaa
(HedTpUHHAS CTPYKTYpa);

- MaKCHUMAaJIbHO YBEJIMYUTh MarHUTHBIA WMITYJIbC (IIPOTOHHAS
CTPYKTypa);

- MaKCUMaJIbHO YMEHBIIUTh MAarHUTHBIA UMITYyJIbC (HEUTPUHHASA
CTPYKTypa);

- MaKCHMAaJIbHO YBEJIMYUTH OKTaBYy T'PAaBUTAIMOHHOW YaCTOTHI
(IpoTOHHAs CTPYKTYpa);

- MaKCHMAaJIbHO yYMEHBIIIUTh OKTAaBY TPaBUTAIMOHHON YaCTOTHI
(HeUTpUHHASA CTPYKTYypa).

OnmumaavHoe cocmosHue pe3yasmupyroueil
cmpyxmypuvt S 041 HEUMPUHHOU cMPYKmMypbul:

- OxTaBa 3JIEKTPUUYECKOTr0 IOTEHIUANA — 54.53

- MarHUTHBIN UMITYJIBC — 23

- IrpaBUTAIlMIOHHAA 4acTOTA — 21.45004500.

YBepeH — manuiblK MOHPABUWICA, JIA’Ke €CJIM He MOHATHO U3 KaKOro
npoaykra oH caesnat. I'yasaoe — IIOC/IEBKYCHE.

Haperocy — Tenepsp crano nouAatHo, yto — CAMOE CJ/IABOE, Ho,
onnoBpemenHo, u CAMOE CJIBHOE B YesioBeke, — 3T0 ero Moar, a Bcé
OCTaJIbHOE — HE UTO MHOE€, KaK BOILIOIEHHOe npoaBjgeHue EI'O

6 Cm. A. Xatpi60B — «Bouka J/TuoreHa», «Ciupajb Apxumeza».
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pyHKIUMI, BRJIIOUAA CBOE UHIUBUAYAJIbHOE WIH
acconMMpPOBaHHOE IIpeJHa3HaUYeHue U caMmy sKu3Hb, B TOM YHCJIE
¥V 0U0A02UYUEeCKY10 €€ NPOO0AHCUMEABHOCMD.

HayuHplli 1iporpecc B OHOJIOTUM W MEAUIIUHE ITPOJOJIXKAETCH.
Kax/plil, y KOTO BIIEPE/IN IATHIECAT, CEMBJIECAT, CTO JIeT KU3HU, YBEPEH,
yro 3a 3T0 Bpems mnosBATci HOBBIE PA3SPABOTKUM u obecneuat
ITPOIJIEHUE cymecTBOBaHUA 34 IIPEJeJibl, UCUYUCJIEHHBbIE CEeroJiHA.
IIpupacTtyr M TaM, BJAaJHd, BCEr0 HECKOJIBKO JIOTOJIHUTEJIbHBIX
JeCSATUIETUN WJIN CPOK 3€MHOTO OBITHUS YBEJIUYUTCSA CKAYKOM B HECKOJIBKO
pa3 — Jig HacTpoeHud He cyTb BaxkHO. Ho 3to UMEHHO TO, uro
cerogHa O0oJiee BCEro HWHTEpecyeT MHOTUX JIIoJAed Ha 3emwe.
IlosaTOMy, «BEpHYBHUHIMCH» K IOHMMAaHUI NI PUMEHEHUS
Kommiekca u IIporpamMm, Xouy cKa3aTh, UYTO €JUHCTBEHHBIN c1OCO0,
koToppiM Kommuiekce «Csetr/I» B BBICHIEM CMBIC/IE IOHUMAaHHUA €r0
BO3MOKHOCTEMN, MOKeT ObITh OXBaU€H, COCTOUT HE B MBIIIJIEHUH, KaK U 4TO
«paboTaeT», a B JIeCTBUU, B IIepEXUBAHUU equHCTBA YesoBeka u
Kommiekca. YBaxkeHue U IIOHUMaHUE TOro, 4To «MokeT Komiuieke», 3To
HE ITO3HAHME ero Bo3MOKHOCTEH MBICJIbIO, HE MBICJIb O COOCTBEHHOM
IIOHMMAaHUU TOTO, YTO y BaC B pyKax, a akT IIEPEXKMBAHWMA equnenus ¢
HuM. Torga u OyZeT AOCTUTHYTO U pealu30BaHO BaMU 33/[lyMaHHOE U He
Oyzet orpaHnuyeHHOTr0 Habopa aericTBui, cmocobHbIx aulllb COKPATUTD
wiau ITPO/IJINTD Bamy KU3Hb.
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