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Bcerynienne K COOPHUKY
cTaTeil M mMyOJIMKALuUii

Otor COopHUK cTaTeit u mybaukauuii aprop, @. JI. IkpynaHes,
Hayvai nmucatb B 2012 roay. IToTomy 4To OH nmoobenan NpoaoKUTh
neno, Hadatoe Pycckum YuenosiM H. B. JleBaiioBeiM, mociie ero tpa-
TMYECKON KOHYMHBI, U TIOTOMY YTO MMEHHO 3TOT IOl CTAJI HAYaJIOM
nepexoaa OT CJOXMBILETOCs JIOACKOTO ObITHS B paMKax Mapa3uTH-
YeCcKOoM LIMBWJIM3ALMM K BOCCO3IaHNIO UCTUHHOTO YenoBeuecTna.

OturdoBaHHBIE MOPCKOM COJIBIO, IPAarol€HHBIA OMBIT, TIy-
OOKMe 3HAHUS U IIMPOYANIIMI KPYyro30op aBTOpa HArpaauivd €ro
BO3MOXXHOCTBIO BUAETh OJIECK KPYITUI] UCTUHBI B Xa0CE €XXEIHEB-
Holi cyeThl. Kaxabiii HacTosiiuii YenoBek 10kKeH yMeTh UCKaTh
Hctuny, 30ech u ceituac. OmHako HacTajao BpeMs JeIUThCs Apa-
TOLIEHHBIMU KPYITULIAMU C IPYTUMU U YIYUThb UX TOXKE JJIOBUTh 3TUX
30JI0ThIX PBIOOK B MYTHOM BOJE€ POAHOTO HAM OBITUS TTapa3uTUYE-
CKOI LIMBWJIM3ALUU YUYPEIUTETbHOIO HACUIHSI.

Kondyuwmii ckazan: «Xoyemb HAKOPMHUTD YeJOBEeKa OJUH pa3 —
nai eMy pbi0y. Xodelb HAKOPMUTDb €ro HA BCIO XKM3Hb — HAYYH €ro
JIOBUTD PbIOY».

IloHnmMaHWe M BOIUIOLIEHME 3TOM MBICIM OTJIMYAET 3PEIOro
myxa. [Tybaukanuy oxBaTblBalOT IIMPOYAUIIIAIN CHEKTP JIOACKO-
ro OBITUS OT AJIb(MBI 10 OMETU U B TO K€ BPeMsI UMEIOT COBEPILIEHHO
yeTKuil BekTop. B dokyce mybauMkanuyii — cuja chaca, TO CaMoe
BaxkHOE Y HeEoOXoaMMoe 111 BO3pOXXIeHUsI U rapMoHun Pa3zyma B
nepexoaHblit nepuoa — TexHonoruu «CpetJI». MaTtepuanbl B 00-
ILIEM pyCJie HECYT OOpallleH1e K IyMaloIUM 1 MOHUMAOIIUM JTIO-
IsIM, K TeM, KOMY HeOe3pa3imuyHo Oyayiee Hapona u [1naHeThI.

Mpb1 110 (pakTy XMBEeM BO BpeMsl MEpPeXoaHOro rnepuoaa. TeH-
NEHLMU TOTAJbHOIO pa3pylIeHMSs] YIOXEHHOIO ObITHSI HE OCTaB-
JISIIOT HUKOTO paBHOAYIIHBIM. HO Kak MHOIrO M3 Hac BBIMAYT U3
BTOT0 TOPHWJIA XUBBIMUA U MBICSIIIUMU? KOMY CyXI€HO BHOBB
00pSIUTCS B SIBU T10CJIE CMEHBI MEPHOCTHU, KaKoi BKJaa B op-
MUpPOBaHME OYAYIIEro UCTUHHOIO YeJI0BEUYE€CTBA Mbl COBEPILIMM?
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IToxa MbI MOrpyKeHbI B CBOM MPOOJIEMbI, Mbl HE CMOXEM Hali-
THU Tpe3Boe pelieHre. Mbl UICKPEHHE XOTHUM, YTOObI HAC CITaC/Iu.
M naxe xorma Havyanu npumeHsTbesl [Tporpammbl «CBeTJI», KO-
TOpbIE 3HAYUTEIBLHO OOJIErYWIM BCEM YYacTHUKAM MOHUMAaHHE
MPOUCXOJSIIEr0o, Mbl BCE €Il BEpUM, UTO KTO-HMOYAb ClaeJaeT
9TO 3a Hac. MBI MedTaeM 00 OCBOOOXIECHUM U3 TTOPOYHOTO Kpyra
MHudepHo-(daim3ma, HO HUKTO 3a HAaC 3TO HE CAeaeT.

PazyM — 510 Halll eIMHCTBEHHBII CITOCOO MOHMMaHUS peallb-
HOCTH, Halll OCHOBHOW WHCTPYMEHT BbIXKMBaHHUS. MBI MOXeM
W HE 3aTPyIHSATb ce0s1 TyMaHbEM, OTKa3aTbCS OT JTAaHHOTO HaM
pa3symMa, HO He B Hallleil BJIaCTU M30exXaThb MaJcHUs B MPOMNACTb,
€CJIM Mbl OTKa3bIBa€MCs €€ BUIIETh.

Pycckuit yueHsblit, mucarenb-gpaHTacT, puiaocod v o01IeCTBEH -
HbIl MbIcauTeNb MBaH AHaTosibeBUY EdpeMoB Ha3bIBal MOMCK
WCTUHBI CTOCOOHOCTBIO MPOMTHU MEXy CBETOM M ThbMOI, 1O 30J10-
TOMy cedyeHM10. UTo, 1o cyTH, SIBJSIETCS TYHHEIbHBIM IIEPEXOIOM.
3aBepIIMBIIMICS MEPBBINA 3Tall IJIAHETAPHBIX MpeoOpa3oBaHUM
MOKa3aJl, HaCKOJbKO CBOEBPEMEHHO OBLIO TaKoe OOpalleHUeE.
MHOXeCTBO JII0AeH OTKJIMKHYJIOCh HA YaCTOTE pe30HaHCa BO33Ba-
HuUs criaca PazyMa. A 3HauuT, Bce ObUIO HE ClydyaiiHO M HeE 3psl.
DTu Matepuajbl cOOpMUPOBATIN YETOBEUECKOE SIPO U CO3peBal0-
LYo nepudepuio, KOTOpble y>Ke HUKOIIa HEe BEpHYTCS B 00JIOTO
COLIMAILHOTO Mapa3uTU3Ma.

Cratbu 1 nyonaukauuu, Boueamuve B COOpHUK, IJISI MHOTHX
CTali BeXaMU KX SBOJIIOLIMOHHOTO Pa3BUTHUsI 3a IPOIIEAIIne
yeThlpe roga. biaromaps pacnpocTpaHEHWIO 3HAHUM cpeau ay-
MalpIIuX JoAei, Hadyajlo pacTu cobopHOe MHGOpMaIMOHHOE
MPOCTPAHCTBO.

He mokpuBmio aymioi, eciu ckaxy, 4TO Ha CEroaHs aBTOp
OKPY>X€H HOBBIMM E€OWHOMBIIIUIECHHUKAMM, Y€ CMBICI XM3HU U
TBOpPUYECTBA HAMOJHEH OO0I1el MBIC/IbIO — MBI He XXIIeM Harpaibl 3a
nomolib. M He 3HaeM, KakuM 00pa3oM OyneM BO3HATrpaKIeHbI, ec-
JI BooO11e OyneM. Bo3aMOXXHOCTb MOMOYBL — caMa I1o cede Harpaaa.

21.12.2016T.
Anppeit Pextun



Cka3ka o pbiOKke

Puc. 1. A. C. Ilywkxun «Cka3ka
0 poibake u poloKe»

OnHoI1 13 caMbIX U3BECTHBIX PYCCKMX CKA30K, B TOM UMCJIE U
onaronaps renuto A. C. Ilymikuna, sBiasgercs «Cka3ka o pbl0ake
1 pbiOKe». [1pu Bceit cBoelt Kaxyleicsi CMbICJIOBOM OU€BUIHOCTH
1 TIPOCTOTE CKa3Ka, TeM He MeHee, MoJIHa U ropaso 0oJee riybo-
KUX CaKpaJIbHbIX CUMBOJIOB, 3a4acTyl0 He J0 KOHIIa OCO3HaBae-
MBbIX unTatesieM. Bedo umo npuxodum é nepeyro ouepedv Ha ym
00b1uHOMY yumameanro? 2ZKaonas u HeymepeHHAsL 8 CBOUX Hcead-
HUAX cmapyxa He cymeAna 608pems OCMAHOBUMBCA U nomepala
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eéce mo, uem odapuaa povioka. Ilpuuem, odapusra daxce ue ee,
a cmapuka. Omciooa eévimexaem u 6noaxHe 0OCMYNHAs NOHU-
Manuro 1106020 wumamenss Mopaib CKA3KU — YMemb 608pPeMsl
OCMAHOBUMBCS 8 CBOUX HCEAAHUAX, AMOUUUAX U NPEMeH3USX.

Ho sTa Mopanb npu Bceill ee NMpaBUJILHOCTU UM OYEBUIHO-
CTU HE OOBSICHSIET MHOXECTBO AOPYIMX 3aragok 3TOW KOpO-
TeHbKOUN ckKa3ku. [loueMy peub uaeT O cCTapuke U cTapyxe?
M xto Takue 3TH crapuk u crapyxa? Ilouemy nmeHHo 33 roga
JIJOBWJI CTapuK pbIOY 10 BCTpeuu € 30JI0TOM priOKoii? Krto Ta-
Kas1 3oj0Tast pbpioka? Ilouemy cTapuk 3aKuabIBajl HEBOI TpU
pasza, a He OAMH WU, AOMYCTUM, IATh? W mouemy IepBbie
JIBa pa3a Jaxe IMPOCTO pbIObI HEe ObLIO, a ObLIa OgHA TUHA?
ITouemy cTapuk cam MepBbIii pa3 OTKa3ajcsl OT KaKoro-jiubo
OTKyNa, MpeajaoxXeHHoOro pbiokoi? Iloyemy pbeiOKka ymoBieT-
BOpsieT O€3POMOTHO LIEJbIX YEeThIpe XeJaHUsl CTapyXu U TOJIb-
KO Ha IISITOM ocepyajla M OTHsuia Bce padom? Benb oObIYHO
B CKa3KaxX MPUCYTCTBYIOT Cpa3y OrpaHUUYEHUS B TPU KeJaHUsI.

[ToripoGyem B 3TOM pa3oOpaThCsl, HE TIPpEeTeHays, BIIpOYEM, Ha
WCTUHY B mocjenHeit mHctaHuuu. Korga B cKa3ke MOSIBISIIOTCS
CTapUK CO CTapyXoil, TO OHU, KaK MpaBUjI0, CUMBOIU3UPYIOT Jyx
u Hyuy denoBeka. Ho Tonbko B TOM ciyyae, €CiM y HUX €CTh
netr. OOBIYHO 3TO TPOMIIA CHIHOBEH, KOTOPbIE €CTh TPU HUXKHMX
Tejga yenoBeka. OauH CWIbHBINA ((pu3nyeckoe Teyo), OOUH XU-
TPBI (aCTpaJIbHOE TEJIO) U OJMH YMHBIA (MeHTaJIbHOE TeJio). Ho
B JaHHOM cCJIydyae Mbl UMeeM JIeJIo ¢ Oe3neTHOoM mapoit.  ckiioHeH
IyMaTh, YTO B TaHHOM CJIyyae CTapMK CUMBOJU3UpPYeT YM, a cTa-
pyxa — 4yBCTBa 1 OMOLIUU.

Jloeasa pvibvt 6 okeane — 3mo nonvimka Yma cmamv PA3-
ymom, mo ecmv Hatumu ceéasv ¢ Jlywoii. Beov oxean (mope)
00b14HO cumeoausupyrom 6 ckasxax Mupoeyro /lyuiy, 6 Komopoii
no npedaHusiM HaAwWux npeoKos niasarom Oyuiu écex 4e.108eK08.

Tpuauate Tpu roaa JIOBWJI CTapuK pbIOKY. MOXHO ObLIO ObI
cKaszaTh, UTO 3TO HaMeK Ha Bo3pacT Xpucrta. OgHako OoJibllas



Cka3ska o pblOke

4acTh PYCCKMX HApOIHBIX CKA30K MMEET ropasuo OoJsiee IpeBHUE
KOpPHH, HEXeJNW XpUCTUAHCTBO, KaK M caMa cakpajbHasi Hyme-
posorusi. Ckopee Bo3pacT Xpucta OblJI BBIOpaH HeE CIIy4aiiHO,
a CUMBOJIMYeCcKU. MTak, caMoe MpoCToe, YTO MOXKHO TMOJYYUTh U3
33-x B HyMepoJjoruu, 3to 6. Illecrepka o0o3HavYaeT paBHOBeCcHE
mexnay «CBetoM» U «ThbMOI», a TaKXKe OTyXOBHBII BBIOOP, KOTO-
pBIi AenaeT KaXablii yeloBeK B cBoeit xku3Hu. Ho 33 aTo eie u
3x 11. 11 obo3HaYaeT LUMKJ COJIHEUHOM akTUBHOCTU. He ciyuaii-
HO UMEeHHO 11 sBisieTcsl 4yTh 1M HE IIaBHBIM YUCJIOM, KOTOPBIM
onepupyioT éce maconckue Opoena u Jloxcu e uyughpoesoii cum-
eoauxe. B ceoro ouepeov 3-ka — 3mo cumeoa Tpueouncmea
eonaouiennozo mupa. To ecmv 6 33-x Tpuedunas cywnocmo
ueno6exa coedunsiemcs ¢ npupoousvimu yukiamu Muposdanus.
A eme 33 gacto nipeactaBisioT B Buae 30 x 3 = 90. 9-xa 310 cuM-
BoJI 3aBepiiieHus [1yTv uiam ogHOro M3 ero 3TaroB, MpeaBapsito-
LM mepexon Ha ciaeayonuii ypoBeHb. O, Kak u 0ykBa O, 3T0
cuMBoJ BceeBriHero. Takum o6pa3oM, 33 — 3To ellle U JOCTU-
>KeHHe MaKCHMMaJIbHO BO3MOXHOI'O Ha JaHHOM 3Talle pe3yJibrara,
TpeOYIOILIEro HEKOTOPOTro «OOHYyCa».

C10XuB Bce BMECTE, Mbl TTOJy4MM, YTO MpeaBapsiolias cKkas-
Ky >XKM3Hb CTapMKa I0JBeJia er0 K HEKOTOPOMY MTOTY AYyXOBHOIO
colepXaHusl, MIpU KOTOPOM €My HpeacTOUT BbIOOp. M1 3TOT BbI-
Oop mpeajaraeT eMy MosiBICHUE «30J10TOi pbiOKM». Ho moiiMaTh
KOHTAaKT ¢ Jlyuioil, ycablliaTh €€ «rojJoc» He mpocTto. MMIMeHHO
MOTOMY TIepBbIE Ba pa3a B HEBOJ MOIajaeT Julllb TUHA, CUMBO-
nu3upylomas mycteie Mbicau. M nuib HacToitunBocTh CTapuka
(Yma) npuBoaut K 11ie11. PIOKa siBjIsieT co00ii nepBblii 0CO3HAHHBIIH
KOHTakKT YMa ¢ Jlymoii, npu Koropom ¥ My npeacTouT BbiOpaTh 60-
Jiee IleHHOe U3 MoTpedHOCTel Tena (checTh phIOKY) miu /lyxoBHoro
pa3sutus (otmyctuth ee). Ctapuk (YM) nenaet npaBUIbHBINA Bbl-
0op u craHoButcss PA3ymoM. UTo moaTBepKmaeTcs, B YaCTHOCTH,
M TEM, YTO OH HUYETO He IIPOCUT B3aMEH 3a criaceHue pbloku. Ho,
npuas oMo (BBINMOS M3, KaK cKa3ajau Obl ceiiyac, MEAUTATUB-
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HOTO COCTOSIHMSI), YM BCTPEYaeTcs ¢ SMONIUSAMH, KOTOPBIC XUBYT
ropasgo 0oJsiee MpoO3anuyeCKUMU IIPU3EMJIEHHBIMU MpoOJieMaMU.
OtToro cpa3sy e HaYMHAIOTCS TTPETEH3UN U XKeJTaHUs.

YuuTeIBasi, 4YTO 3aBEpPIICHKUE TIPEABAPUTEIHLHOTO IIYTH TPEOyeT
Cepbe3HOT0 OOHYca M MO3BOJSET PeaM30BbIBATh MOYTHU JHO00E
XeJlaHKe, pbIOKa 6€3pOTIOTHO BBIMOJIHSIET Bee nmpuuynbl Crapyxu,
Jaxe He oOpaillasi BHUMaHUs Ha To, uTo PA3yM crapuka cTtaHo-
BUTCS BCe OoJiee MOAaBIsIeMbIM SMOLIMSAMU U HE B COCTOSTHUU HE
TOJILKO MX KOHTPOJMPOBAThH, HO U TaXKe COXPAHUTH COOCTBEHHBINA
paBHOITPaBHEI cTatyc. M Tak 10 Tex mop, IMOKa BCE XEJIaHUs OT-
HOCSITCSI K MaTepHabHOM cepe KU3HMU.

Mamepus uaarozopna, a nomomy oan pvloku — Jlywu nem
npob.aem ydoeaemeopums ar060e u3 xceaanuii Cmapyxu. Ho kax
moavko Cmapyxa eosxceaasa uapcmeogamv Had mupom Jly-
xoenoviM (Baadvtmuua mopckas), max cpaszy sce konmakm Yma
¢ /lywoii paspvieaemcs, He evioepicas ucnvimanus. PA3ym ovia
00513aH 3a0.10KUpPOBamMd 1OCIeIHUE KeIaHUs YyBCTB, BBIXOASIINE
3a pamMKu ux KomrnereHuu. Ho ne coeaaa smoeo. H cnosa ony-
CMuACA HA YPOBeHb NPOCcMoz20 Yma, Komopomy Henoo8iacmHo
onepupoeanue mMamepuaibHoil uiiro3uell. A IoTomy Bce BEpHY-
JIOChb Ha Kpyru cBos. Uwuraiite pycckue cKa3ku. B Hux 6e3gHbI
CaKpaJbHOTO CMBICTIA.

04.01.2013 .



Bot TaKk Bce u npoucxoaur!

Boo6Gpasute yesioBeuecTBO B BUIE noe3na. Bnepenu enet 10Ko-
MOTUB U TalllUT 32 OO0 uepeny BaroHoB. [IepBbIMU 32 HUM UIYT
rnaccaxKMpcKue BaroHbl. 3aTeM CJIeAyIOT TOBapHbIE. 3aMbIKAIOT
cocTtaB LUCTepHbI. Besne enyt monu. Y Bcex pa3Hblid ypOBEHb BU-
IUMOCTU BHEIITHETO MUpa.

Puc. 1. Jleuncenue noesoa

Cupsine B JOKOMOTMBE MaKCUMAJIBHO IIIMPOKO BUIST OKpPY-
Karolee mpoCcTpaHCTBO. JIIonau cuasT nepen OorpoOMHBIM JIOOOBBIM
CTEKJIOM, ¥ TI0 O0KaM OoJIblliie OKHA. BHENTHWIT MU TSI HUX TaK
K€ OUYEeBUICH, KaK M TTPOCTPAHCTBO BHYTPU JIOKOMOTHBA.

B maccaxupckux BaroHax JJOOOBOTIO CTEKJIa HET, €CThb TOJbKO
Oonblre 00KoBble OKHa. Ho oHM OTKphIBalOT 0030p IO 00eUM
ctopoHaM. [1pu xkeJaHUM B HUX MOXHO J1aKe BBICYHYTh T'OJIOBY U
HEMHOTO 3aIJISTHYTh BIlepen. Mup 3a paMKaM¥ BaroHa Jiisl racca-
>KUPOB TaK XK€ He IMOUICXKUT COMHEHMIO, KaK 1 JIJIsS MacCakupoB
JIOKOMOTHBA.

11
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B ToBapHBIX BaroHax HET OKOH, HO €CTh 1eJu. K HUM MOX-
HO NPWJbHYTh U YBUIETh BHEIIHUI Mup. Ho OOJBIIMHCTBO HE
CMOTPUT B 11I€JIM, MO0 3aHSITO BHYTPU BAaroHHbIMM nejaamu. Mx
OCHOBHA$sl peaJlbHOCTh — MPOCTPAHCTBO BaroHa. Mupa BHE Ba-
roHa kak onl HeT. Ero Obl 1 COBCEM CUMTaAIU HECYLIECTBYIOIINM,
ecJii Obl He 1IeId, B KOTOPhIE MOXKHO 3aIISIHYTh U YOEIUTHCS B €r0
Hajauuuu. BHelrHuii Myp Kak Obl €CTh, HO TIPU 3TOM OH — IOYTU
adcTpakuus.

IMocnegnumu enyt nuctepHbl. OHU TepMETUYHBI — 0€3 OKOH
u meneid. Haxonsiuecss B HUX JI0AM HE BUIST BHEIIHETO MUpa.
Mx eqrHCTBEHHAs! peajbHOCTh — O0OBEM LMUCTEPHBI, B KOTOPOM
OHM Kak Obl 3aMypoBaHbl. MUp BHE LIMCTEPHBI IJI HUX JaxKe He
a0CTpakuus, €ro MpocTo HeT.

Mexny BaroHaMu MAET NepeTok doaeii. KTto xouer 3HaTh lie-
Jloe, OKPY>KaloLIUi €ro MUP U JIeXKaIIUil BOKPYT MUD, TOT IBUXKET-
Csl B CTOPOHY JIOKOMOTHMBA U OJHAXbl MOMaaaeT B Hero. KoMy He
XOUYETCs 3HaTh HUYEro, KpoMe€ BUAUMOM eMy NeUCTBUTEIbHOCTU
BHYTPM BaroHa, TOT ABUKETCS B CTOPOHY LIMCTEPH M OIHAXKIbI
OKa3bIBaIOTCS B LIMCTEPHAX.

HekoTopnie u3 TeX, KTO CTpEMMUTCS MO3HATh LIEJI0€, MONaaaeT
B JJOKOMOTHUB. Bce, KTO He MMeeT TaKoro CTPEMJICHMS, OTHAXK/IbI
OKa3bIBAIOTCS B LIMCTepHaX. MemjieHHee BCero JIIoAU MOKWUIAIT
JJOKOMOTHMB U LIMCTepHBbI. M3 TOKOMOTHBA BHM3 YXOIST CJICIIBIE.
M3 nucTepH BBEpX yXOIT 3psiuie MHBIM CIIOCOOOM — UHTYUTHUB-
HO YyBCTBYIOIIIHE.

B noxoMoTHBe eneT HUUYTOXHO Majlasl 4acTh YeJoBeYyecTBa —
OYKBaJIbHO OJIMH U3 MUJUIMOHA (WM AaXe U3 JAeCSITU, U3 CTa MUJI-
JmoHoB). CoTble NOJU MPOLEHTA €ayT B MacCaXMpCKUX BaroHax.
JecsaTtble 10U TPOLIEHTa B TOBapHbIX BaroHax. OcTajbHas 4acTb
yeyoBevyecTBa, npumepHo 99,9% nioneii, coBepllaeT CBOE XU3-
HEHHOE ITyTEeLIeCTBUE B LIMCTEPHE. Y Kaxkaoro oHa cBosl. Kaxxabrii
YBEPEH: CYILIECTBYET JIMIIIb BUIUMOE €MY ITIPOCTPAHCTBO LIMCTEPHBI.
Hu Ha cozHaTeibHOM, HM MOICO3HATEIbHOM YPOBHE MBICJIb ITacca-

12



Bor Tak Bce u mpoucxoaut!

JKMPOB HE UIIET B CTOPOHY BOIIPOCA: €CTh JIX 32 paMKaMU LIMCTEPHBI
4yT0-TO. 719 HUX BUIMMOE — 3TO €IUHCTBEHHAs PEaTbHOCTb.

PasHoe BocnpusiTHe pealbHOCTH OIpelelisieT BO3MOXHOCTb
JUajgora Mexay JIOIbMM U3 pa3HbIX MpocTpaHcTB. Enyiuye B j10-
KOMOTHMBE OTHOCHUTEJbHO CBOOOJHO MOTYT OOIIATHCS C JIIOAbBMU
13 naccaxupckux BaroHoB. C maccaxupaMu TOBapHbIX BarOHOB
o01IeHre BO3MOXHO, HO TpynHee. C JTIOABMU 3aKPHITOrO IPO-
CTpaHCTBa (M3 LIUCTEPH) OHO HEBO3MOXHO, MOO MX IIpEICTaB-
JIEHUSI O MUPE U LieJU apyrue. Mexay BUASIIMMU U CIETbIMU
MOIIPOCTY HET MpeaMeTa IJisk OOLIeHMS.

Co cienbIMU JIETKO HaxoAAT OOIIMIA SI3bIK IPYTHUE CIEIble.
ITaccaxupbl TOBapHBIX BaroHOB, HUKOIJA HE CMOTpPEBIIME B
LM, TIOHUMAIOT MAacCaXXUpPOB LIMCTEPH, HO 3TO YK€ HIOAHCHI.
I'maBHaAsg MBICTIP — pa3HbIe HE MOTYT KOHTAKTUPOBATh MEXIY CO-
ooii. Kaxxnomy — cBoe.

Ecnu HacekoMoe BUIMT Ha HECKOJIbKO CAHTUMETPOB, C HUM
OeCcCMBICIEHHO 3aTeBaTh pa3roBop O 3Be3aax. Eciau Kpyro3op ue-
JIOBEKAa OrpaHMYeH pamMKaMM TeKYyIllei XKU3HU, eMy Oecrojie3HO
rOBOPUTH O MUpE 3a pamKaMU. [TOHATUSI «BHELTHUUN MUP» IS
HEro He CYILEeCTBYeT.

A nuiy a1 Beex Jroaeid u3 J0KoMoTrBa. st MHOTUX U3 nac-
CaXXMPCKUX BaroHoB. JIJ1s1 HEKOTOPBIX JIIOAEH 13 TOBAPHBIX Baro-
HOB. M1 HM 1t KOro M3 uuctepH, nb6o cMmeiciaa HeT. Ho ecth ogHO
HO... le0 B TOM, 4TO MHOTHE M3 HAC CAMH 0OJIBIIYIO YACTh KH3HH
NMPOBEJM B 3aKpbITOM MpocTpaHcTBe. Yepena coOBITUIN BhIBEIA MX
u3 Hero. M3 aroro ciemyer, mucTepHa — He mpuroBop. Kaxkmbliii
MOXET YBUAEThb OoJjblie. TeKCT aapecoBaH BCeM, KTO XOYeT U
cnocobeH BMecTuTh. Halia 3agaya — MMEHHO ceilyac 00 3ToM
paccka3bpiBaTh BCEM! Mano toro — HY2KHO PACCKA3DbI-
BATDb BCEM BepytomumM atoasM, 4To boropoauiia orBepHyiach
oT 3Tux HeronsieB, Kotopsle HA3SBIBAIOT CEBS «anuToii Halei
CTpaHBI» U OT T€X, KTO CYUTACT CeOsT TPABUTEIISIMU. ..

Yuraiite.

04.01.2012 .
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BBenenne

Jlropeii ¢ maBHUX BpeMEH BOJHOBAJI BOIIPOC, MOAYMHSIOTCS JIA
TaKkne HEYJOBMMBIC BEIIM KaK KpacoTa M TapMOHUSI KaKUM-JIM-
00 mMaTemMaTnyeckum pacdetaM. KoHeyHO, Bce 3aKOHBI KPacOThI
HEBO3MOXHO BMECTUTb B HECKOJIbKO (hOpMYJI, HO, U3ydasl MaTe-
MaTUKy, Mbl MOXEM OTKPBITh HEKOTOpHIE cjlaraeMble IpeKpac-
HOro — 3ojiotoe ceyeHue. Hama 3amaya y3HaTh, 4TO Xe TakKoe
30JI0TO€ CEYEHUE U YCTAHOBUTD, TI¢ YeJI0BEUEeCTBO HAIILJIO IIPUME-
HEHME 30JI0TOTO CEUCHMSI.

Brl, HaBepHOE, OoOpalaayd BHMMaHUE, YTO Mbl HEOIMHAKOBO
OTHOCHMCSI K TIpeAMETaM M SBJICHUSIM OKpYyXalolleil IeiiCTBU-
TeJbHOCTU. becnopsmouHocTs, 6echOpMEHHOCTb, HECOpa3Mep-
HOCTh BOCHIPMHMMAIOTCS HaMM KakK 0e300pa3HOoe U MPOU3BOIAT
OTTAJIKMBAlOIIlee BrieuaTyieHue. A MpeaMeThl U SIBJICHUS, KOTOPBIM
CBOICTBEHHA Mepa, 11eJIeCOO00Pa3HOCTh M TAPMOHUSI BOCIIPUHU-
MaloTCs KaK KpacuBOE M BBI3BIBAIOT Y HAC YYBCTBO BOCXMILICHUS,
pamocTy, TIOOAHUMAIOT HACTPOEHME.

YenoBeKk B CBOel IESITEIBHOCTH ITOCTOSIHHO CTAJIKMBAeTCS C
npeaMeTaMu, UCTIOIL3YIOIIMMHU B CBOEM OCHOBE 30JI0TOE CEUYCHUE.
Ecthb Belm, KoTopbie Helb3s1 O0BbICHUTH. BOT BBl MoaxoauTe K Imy-
CTOM CKaMelKe M caguTech Ha Hee. [ne B csaaeTe — mocepennHe?
MNnu, Mmoxet ObITh, ¢ camoro Kpasi? Het, ckopee Bcero, He TO 1 He
npyroe. Bol csimeTe Tak, YTO OTHOLIEHWE OMHOM YacTH CKaMeNKM K
IPYToii, OTHOCUTEILHO BallleTo TeJia, OyaeT paBHO MpuMepHO 1,62.
ITpocTas Belib, a0COTIOTHO MHCTUHKTUBHAS... Cagsch Ha CKaMeii-
Ky, BBl IMPOU3BEIU 30Ji0Toe cedeHue. O 30710TOM CedeHMU 3HaIu
ewe B ApeBHeM Erunte u BaBuiione, B Unauu u Kutae. Benukunii
ITudarop co3ngan TaitHyI0 KOy, TAe U3ydaaach MUCTUYECKAsI CYTh
30JI0TOro ceueHus. EBKima mpuMeHWI ero, co3aaBasi CBOIO TeoMe-
Tputo, a Guanit — cBom 6eccMepTHBIE CKyAbNTYyphl. IlnaToH pac-
cKasbIBaJ, uTo BeeneHHas ycTpoeHa COTjiacHO 30JI0TOMY CEUCHUIO.
A ApucToTenb Hallesl COOTBETCTBUE 30JI0TOr0 CEYEHUSI ITUYECKO-
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My 3aKOHY. BBICIIYI0O rapMOHMIO 30JI0TOTO ceueHMsl OyayT IMpomno-
Benosath JleoHapno na Bunuun u MukenaHmkeno, Beab KpacoTa u
30JI0TOE CEYEHUE — ITO OJHO M TO XKe€. A XpUCTUAHCKUE MUCTUKU
OydyT prcOBaTh Ha CTE€HaX CBOMX MOHACTBIPEH MeHTarpaMMbl 30-
JIOTOTrO cevyeHwus, cracasich oT JpsgBona. [Ipy 3ToM yyeHble — OT
JI. ITavonu no A. DitHiUTeliHA — OYAYyT MCKaTh, HO TaK U HE Hali-
IyT €ro TOYHOrO 3HAa4YeHUs. bECKOHEUHBIN psa Mmociie 3arsTon —
1.6180339887... CtpaHHas, 3aramo4yHasi, HEOObSICHUMAs Belllb. 3Ta
OoXXeCcTBeHHasl IPOIOPLMS MUCTUYECKHMM OOpa3oM COITyTCTBYET
BCeMy XKMBOMYy. HexxuBasi mpupoja He 3HaeT, YTO TaKOe 30JI0TOe
ceueHre. Ho Bbl HEMPeMEHHO YBUAWTE 3Ty MPOMOPLUIO U B U3TU-
0ax MOPCKHUX paKOBUH, 1 B (popMe 1LIBETOB, 1 B 00JIMKE KYKOB, 1 B
KpacuBOM uejioBeueckoM TeJie. Bce XXuBoe 1 Bce KpacuBoe — BCe
MOTYMHSIETCS 00XXECTBEHHOMY 3aKOHY, UMSI KOTOPOMY — 30JI0TOE
ceueHue. Tak 4To ke Takoe 30J10Toe ceueHue? YTo 310 3a uueaib-
Hoe, 60xecTBeHHOe coyeTaHue? MoxeT ObITh, 9TO 3aKOH KPacOThI?
WM Bce-Taku oH — muctudeckas tTaiiHa? HayuHelii (peHOMEH wiun
atuueckuit mpuHUUI? OTBET HEM3BECTEH 10 CUx Mop. TouHee HeT,
MU3BECTEeH. 30JI0TOE CEUeHNe — 3TO U TO, U APYroe, u TpeThe. Tosb-
KO HE 10 OTIEIbHOCTH, a OJHOBPEMEHHO... 1 B 3TOM ero nomivH-
Has 3arajgka, ero BeJIMKas TaiHa.

HaBepHoe, TpyaHO HalTU HaAEXHYIO MEpPY JJIs OObEKTUBHOMN
OLIEHKM CaMOI KpacoTbl, U OAHOM JIOTMKOM TYT HE O0OMIEIIbC.
OnHako 31eCh TOMOXET OMBIT TEX, JIJIsI KOrO MOMCK KPacOThI ObLI
CaMHMM CMBICJIOM XW3HM, KTO CIeJaJl 3TO CBOeil Ipodeccueil.
D10, MpexXae BCero, JIIOAU MCKYCCTBA, KaK Mbl MX Ha3bIBa€M: Xy-
JNOXHUKU, apXUTEKTOPbI, CKYJIbNTOPbI, MY3bIKAHTbI, MUCATEJIU.
Ho 570 1 11011 TOYHBIX HayK, MPeXAe BCEro, MaTeMaTUKU.

JoBepsis r1a3y 0oJiblle, YeM APYTMM OpraHaM YyBCTB, YEJIOBEK
B IIEPBYIO ouepelb YYMWJICS pa3iunyaTh OKpYXKalollue ero Ipen-
MeTHI TI0 opme. MHTepec K popMe KaKoro-imbo Ipeamera Mo-
>KeT OBbITb MPOAUKTOBAH XU3HEHHOU HEOOXOAMMOCTbHIO, 3 MOXET
OBITh BbI3BaH KpacoToil ¢hopmbl. DopMa, B OCHOBE IOCTPOEHUS
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3onoToe ceueHue

KOTOpPOM JIexXaT COYETaHUE CUMMETPUM U 30J0TOrO CEYECHUS,
CIIOCOOCTBYET HAMJIydlIeMy 3pUTEIbHOMY BOCIIPUSTUIO U MO-
SBJIICHUIO OINYLIEHUS KpacoThl M rapmoHuu. llemoe Bcerma
COCTOUT M3 4YacTel, 4acTU Pa3HOW BEIMYMHBLI HAXOISATCS B
onpeaeaeHHOM OTHOLIEHMM APYT K APYry U K Lejnomy. [IpuH-
LU 30JI0TOrO CEYEHUS — BBICILIEE MPOSIBICHUE CTPYKTYPHOTO
1 (pyHKIIMOHAJIBHOTO COBEPIICHCTBA LIEJIOT0 M €ro 4acTeil B
HWCKYCCTBE, HayKe, TEXHUKE U IIPUPOJE.

30J10TOC CeueHne —
rapMoOHHYECKas MPonopuus

B maremaTuke nmpomnoplLueil Ha3bIBalOT paBEHCTBO JABYX OTHO-
meHuii: a: b=c: d.

Otpe3ok npsiMoii AB MOXXHO pa3nenTb Ha ABE YaCTH CIEAYIO-
MMM CITOCO0aMU:

— Ha nBe paBHble yactu — AB : AC = AB : BC;

— Ha JIBe HepaBHbIEC YACTHU B JIIOOOM OTHOIIEHUM (TaKKUe YacTU
OponopLUUU HE 00pa3yloT);

— TakuM obpaszom, korma AB : AC = AC : BC.

[TocnenHee u ecThb 30JI0TOE JI€JIEHUE.

30JI0TOE CeYeHrE — 3TO TaKOe MPONOPLMOHAIBHOE JIEJIEHUE OT-
pe3Ka Ha HepaBHbIE YaCTH, TP KOTOPOM BECh OTPE30K TaK OTHOCUTCS
K OOJIbIIIEH YacTH, KaK caMa OoJIbIlask YaCTh OTHOCUTCSI K MEHBILIEN;
WJIW IPYTUMU CJIOBAMU, MEHBILIWI OTPE30K TaK OTHOCUTCS K OOJIbIIIEe-
My, Kak OoJbIIMI KO BceMy a:b=b:cwmc:b=b:a.

C

a b

Puc. 1. Teomempuueckoe uzobpaxncenue
3010moll nponopyuu
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[TpakTyeckoe 3HAKOMCTBO C 30JIOTBIM CEYEHMEM HAYMHAIOT
C JCJIEHUS OTPe3Ka MPSIMOM B 30JI0TOM IMPOMOPLMUH C IMOMOIIBIO
LOUPKYJISI U JIMHEWKH.

E

Puc. 2. Jleaenue ompesxa npsamoti no 3010momy
ceuenuro BC = 1/2 AB; CD = BC

M3 touku B BoccTaBisieTcs nepneHauKyasip, paBHbINA MOJIOBU-
He AB. IlonyuenHast touka C coenmHsIETCS TUHUENH C TOUKOM A.
Ha nonyyeHHo# 1uHUM oTKJIanbiBaeTcsi oTpe3ok BC, 3akaHuuBa-
ommiica Toukoir D. Otpe3ok AD mepeHocuTcst Ha npsimyio AB.
ITonyyenHnas nipu aToM Touka E menut otpe3ok AB B cooTHoIIEe-
HUM 30JI0TOI MPOTMOPLIMH.

OTpe3ku 30JI0TOM MPOIMOPLUMU BbIPAXAIOTCsI OECKOHEYHOM
npoonio AE =0.618... eciim AB npunsTh 3a enuauiy, BE =0.382...
I mpakTUYEeCKUX LeJeid 4acTo MCHOJb3YIOT MPUOIMKEeHHBIE
sHauyeHwust 0.62 u 0.38. Ecim otpe3ok AB nipunsTth 3a 100 gacTeid,
TO OOJIBbIIIAs YaCTh OTPe3Ka paBHa 62, a MeHbIIasg 38 YacTsMm.

CBoiicTBa 30J10TOTO CEYEHHUS ONMUCHIBAIOTCSI YpaBHEHUEM:

xX—x—1=0

Peimenue satoro YpaBHCHUA:
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3onoToe ceueHue

CBoiicTBa 30J10TOrO
CEYEHHUs COo3Ialu BO-
Kpyr 3TOr0 4YHcCjiaa po-
MAHTHUYECKUI  Opeoll
TauHCTBEHHOCTHU U YyTh
JU HE MUCTUYECKOTO
MOKOJIEHUS.

K mpumepy, B mpa-
BUJIbHOM MSITUKOHEY-
HOM 3Be3ne, KaxKIbIi
CETMEHT JICJIUTCS Tepe-
CeKaloIM €ro CeTMEH-
TOM B 30JIOTOM CEYEHUU
(T. €. OTHOILICHNUE CUHE-
ro OTpe3Ka K 3€JICHOMY,
KpPAaCHOTO K CUHEMY, 3€-
JIEHOro K (puojeToBO-
MY, paBHBI 1.618).

Puc. 3. 30aomoe ceuenue
6 NAMUKOHEHHOIl 36e30e

BTOpOC 30J10TO€ C€YCHHEC

bonrapckuii xypHan «OtedecTBO» OMmyOJIMKOBal cTaThblo LIBe-
taHa IlekoBa-Kapannaiia «O BTOpoM 30JI0TOM CEUEHUU», KOTOPOE
BBITEKACT M3 OCHOBHOTO CEYCHMSI 1 JaeT IPyroe oTHolueHue 44 : 56.

Taxkast mporopliusi oOHapyXeHa B apXUTEKTypeE.

JeneHre OCyLIECTBASETCS caeayommM odpa3zoM. OTpe3ok
AB penutrcsa B mpomnopuuu 30i0Toro cedyeHus. M3 touku C
BoccTaBisgercsa neprneHaukyiasp CD. Panmycom AB Haxomutcs
Touka D, KoTtopas coeauHsieTcs JuHUEN ¢ Toukor A. Ilpsmoit
yroa ACD nenutcsa nonojaMm. M3 touku C mpoBOAUTCS JTUHUS
no nepeceyeHus: ¢ auHuei AD. Touka E genut orpe3ok AD B

OTHOIIIeHUU 56 : 44.
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D

45°

45°

62 C 38

Puc. 4. Hocmpoeﬂue 6MOp02o 3040M020 Ce4HeHus

62

50 12 38

56 44
Puc. 5. Jleaenue npamoyeoavHuxa aunuer

6MOpO020 3040MmMo2c0 Ce4HeHus

Ha PUCYHKC 5 moxKa3aHo MOJIOXEHUE JTUHUU BTOPOTI'O 30JIOTOI'O
ceueHusi. OHa HaXxoauTcCd IoCepeamnHE MCXKIY JIMHUEWU 30JI0TOTO
CCUYCHUA U CpC}IHCﬁ JIMHUEHA IIpAMOYTOJIbHUKA.
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3onoToe ceueHue

30J10TOM TPeYroJibHUK (IIeHTArpamMma)

lIHH]{aXOHKHeHIUIOTpC3KOBIﬂlHOTOﬁJIPOIHHQHHIIBOCXOHHIHCFO
1 HUCXOOALIECTO pAOdO0B MO2KHO I10JIb30BAaTbCA HCHTanaMMOfI.

D
CE=DE

Puc. 6. Ilocmpoenue npaguivbrozo
NAMUY20AbHUKA U NEeHMAa2pammol

JI1s1 MOCTpOoeHUs meHTarpaMMbl HEOOXOAMMO ITOCTPOUTH IIpa-
BWIbHBIN MATUYTONBHUK. CIOCOO €ro mMoCTpoeHusl pa3padoTa He-
MeLKMii xxuBonucel U rpadpuk Ansopext Hropep. [Tycte O — neHTp
OKPY>KHOCTH, A — TOUYKa Ha OKpyKHOCTU U E — cepennHa oTpe3ka
OA. Ilepnienaukyisp K paguycy OA, BoccTaBiaeHHbIN B Touke O,
MepeceKaeTcsl ¢ OKPY>KHOCThIO B Touke D. Ilonb3ysich LMpKyJiem,
oToxuM Ha nuametpe orpe3ok CE = ED. JlnvHa cTOpoHbI BITU-
CaHHOI'O B OKPYKHOCTb MPABUJIBHOIO MATUYrojbHUKa paBHa DC.
OTKJagpIiBaeM Ha OKPYKHOCTH OoTpe3ku DC 1 ITorydynm nsTh TOYEK
JUIS1 HaYepTaHUs TPaBUJIbHOTO NATUYrojbHUKA. COoeauHSIEM YIJIbI
ISITUYTOJIbHUKA YEPE3 OAMH JUATOHAISIMU Y TI0JTy4aeM IeHTarpam-
My. Bce nuaroHanu naTUyroJibHUKa IeIT APYT Apyra Ha OTPE3KU,
CBSI3aHHbIE MEXIY COOO 30JI0TOM MPOIOPIIMEiA.

Kaxnpiii KoHel MSTUYTOoJIbHOM 3BE3Ibl MPENCTaBIISIET COOOI 30-
JIOTOM TpeyroibHUK. Ero cropoHs! 06pasytot yroi 36° mpu BepimHe,
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a OCHOBaHHUE, OTJIOXEHHOE Ha
o p B o OOKOBYIO CTOPOHY, JC/IUT €€ B
d 4 TIPOIIOPLIMY 30JI0TOTO CEUEHMS.
ITpoBoaum npsimyto AB. Ot
0 TOYKM A OTKJIaAbIBaeEM Ha HEN
Tpu pa3za orpe3oKk O mnpous-
BOJIbHOM BEJIMYMHBI, Yepe3 Mo-
JIy4eHHYI0 TOuKy P mpoBomum
OeprneHIuKYIsIp K JuHuu AB,
Ha TMepIeHIUKYJIsIpe BIIPaBo U
BJIEBO OT TOYKU P OoTKIIambIBa-
36° eM orpesku O. IlomyuyeHHBbIE
0 Touku d u d1 coenuHsIeM mpsi-
a MbIMU ¢ TOukoi A. OTpe3ok
ddl orkiampiBaeM Ha JIMHUIO
Adl, nmonmyyast Touky C. OHa
A paznenuna muHuo Adl B mpo-
Puc. 7. ITocmpoenue 3010mozo TIOpHMK  30JI0TOTO ~ CCICHUA.
mpey204bHUKa JIunusmu Adl u dd1 monb3y-
I0TCS JIJ1s1 TIOCTPOEHUSI «30J10-

TOT0» MIPSIMOYTOJIbHUKA.

HcTopus 30J0T0ro ceyeHust

[TpuHATO CUMTATh, YTO MOHITHE O 30JIOTOM JCJICHUH BBEJ B Ha-
yuHbIit oouxon ITudarop, apeBHerpeueckuii puaocod u MaTeMa-
Tuk. EcThb nipennonoxenue, uro I[Mudarop cBoe 3HaHKUE 30710TOTO
NeJIEHUs TTI03aMMCTBOBAJT y €TMNTSIH U BABUJIOHSH.

M neiicTBUTENBbHO, NPONOPLUMU MUPAMUIbLI XeOImca, XpaMoB,
MpeaMeToB ObITa M yKpalleHWid M3 rpoOHuMIbl TyTraHxamoHa
CBUIETENBCTBYIOT, UTO €TMIIETCKME MacTepa MOJb30BalUCh CO-
OTHOIIEHUSIMU 30JI0TOTO JIeJeHUST TIpyU uX co3naHuu. Ppanirys-
ckuii apxutekTop Jle KopOro3be Hallles, 4To B pejabede U3 Xxpama
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3onoToe ceueHue

(¢apaona Cetu 1 B Abugoce u B penbede, nzodpaxariieM ¢a-
paoHa Pam3eca, mponopuuu (GpUryp COOTBETCTBYIOT BeIMUYMHAM
30JI0TOTO AeieHus. 3004nii Xecupa, U300pakeHHbIN Ha pesibede
NEPEeBSIHHON NOCKU M3 TPOOHMIIBI €r0 MMEHU, JAEPXUT B pyKax
U3MEPUTEIbHbIE MHCTPYMEHThI, B KOTOPBIX 3a(DPMKCUPOBAHBI IIPO-
MOPIIUM 30JI0TOTO AEJICHUSI.

I'peku ObLIM UCKYCHBIMU reomMeTpamu. [laxe apudmeTuke o0y-
yaJii CBOMX JIeTel Ipu IMOMOILM reomeTpudeckux puryp. Ksagpar
IIndaropa n nuaroHajib 3TOro KBajapaTta ObUIM OCHOBaHUEM IS
MOCTPOCHMST JUMHAMUUECKUX MPSIMOYTOJIbHUKOB.,

V2

Puc. 8. lunamuueckue npamoyzoavHuxu

IInaroH Taxke 3Han o 3oj0ToM aeyieHun. Iludaropeen; Tumeit B
onHoMMeHHOM auasiore I1naTtoHa roBoput: «HeBo3MOXHO, YTOOBI J1Be
BEIL COBEPIICHHBIM 00pa30M COSOIMHWINCH 0e3 TpeTheil, TaK Kak
MEXIy HUMM JOJDKHA TMOSIBUTBCS Belllb, KOTOpasi CKperuisijia Obl uX.
DTO HAMJTYUYILIIM 00OpPa30M MOXKET BBITTOJIHUTH TTPOIOPLIMSI, MO0 eCin
TPU 4YKCJIa 00JagaloT TEM CBOMCTBOM, UTO CpelHee TaK OTHOCUTCS K
MEHBIIEMY, KaK OOJIblliee K CpeaHeMY, 1M, Ha00OpOT, MEHbIllee TaK
OTHOCUTCSI K CpeIHEMY, KaK cpeHee K OoJIblleMy, TO TOC/IeaHee 1
repBoe OyAeT CPeIHMM, a CpeHee — TIEPBbIM 1 MOCIICTHUM.

Takum ob6pa3om, Bce HEOOXOAUMOE OYIET TEM XKe CaMbIM, a TaK
KaK OHO OyZIET TeM K€ CaMbIM, TO OHO COCTaBUT 1IEJIOE».
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Puc. 9. Iugpazcop Camoccxuii —
opesHezpevecKuil Mamemanux,

duaocop

3emHoit mup Ilnaton crpowur,
WUCIIOJb3YSI TPEYTroJbHUKHU JBYX
COPTOB: paBHOOEIpPEHHBIE U He-
paBHOOenpeHHble. I[IpekpacHeii-
IIXM TIPSIMOYTOJIbHBIM TPEYTOJib-
HUKOM OH CYMTaeT TaKoil, B KO-
TOPOM TUIIOTEHY3a BABOE OOJbIIIe
MEHBIIIEr0 M3 KaTeToB (TaKom
MPSIMOYTOJIbHUK SIBJISIETCSI TIOJIO-
BUHOI paBHOCTOPOHHETO, OCHOB-
HOM (bUryphl BaBUJIOHSIH, B HEM
BBICTYHaeT otHoueHue 1 : 32, or-
JIMYAIoIIeecs OT 30JI0TOr0 CEYeHUsT
MpUMepHO Ha 1/25, 1 Ha3bIBaeMoe
TumepaMHIoM «COINEPHUKOM 30-
JIOTOTO cedeHus»). C TTOMOIIbIO
TpeyrojbHuUkoB IlnaToH cTpouT
YeThIpe TPaBUJIbHBIX MHOTOIpaH-
HUKa, aCCOLMUPYSI UX C YEThIPbMSI
3¢MHBIMU 3JIEMEHTaMU (3eMJIei,
BOJOI, BO3IyXOM U OTHEM).

N numb mociaegHuid M3 MSITHA CYLIECTBYIOIIMX ITPaBUIbHBIX
MHOTOTPAaHHUKOB — J0JeKa3Ap, BCEMM IABEHAILIATbIO T'PaHSIMU
KOTOPOTO CJyKaT IpaBUJIbHbIE TSTUYTOJbHUKM, MPETEHIyeT Ha
CUMBOJIMYECKOE M300paXeHNEe HEOECHOrO MUpa.

Nxkocasap u noaekasap

YecTb OTKpBITHS AoaeKasapa (WIM, KakK Mojarajoch, CamMom
BceneHHol, 5TOM KBUHT3CCEHLIMU YETBIPEX CTUXUIA, CUMBOJIU3U-
PYEMBIX, COOTBETCTBEHHO, TETPa3ApoOM, OKTa3ApOM, MKOCAdIPOM
1 KyOOM) MpUHAIIEXUT ['Unmacy, BIOCIEICTBAM MOTUOIIEMY TTpU
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KopabnekpyiuieHuu. B aToii ¢pu-
rype IeiCTBUTEIbHO 3ameydar-
JIEHO MHOXECTBO OTHOILIEHUM
30JI0TOTO CEYEHHUSsI, MOITOMY
MocJieAHeEMY OTBOJAMJIACH IJIaB-
Hasl poJib B HEOECHOM MHUpE, Ha
YyeM BIIOCJIENCTBMU U HacTauBaj
opat muHoput Jlyka ITayonu.
B dacane apeBHerpeueckoro
xpaMma IlapdeHoHa mpucyTcTBY-
IOT 30J10Tble mpornopuuu. Ilpu
€ro packoIkax OOHapy>KeHbI
LIPKYJIU, KOTOPLIMU I10JIb30Ba- Puc. 10. Jlooexasdp —
JIMCH APXUTEKTOPBI U CKYJIBITTO- npedcmasumens cemelicmea

bl aHTHMYHOro mmpa. B Ilom MLAAMONOGoLX med, m. €.
p ba. NPAGUALHBIX GbINYKABIX

nerickoM 1upKyJe (myseit B He- MHO202PAHHUKOB
aroJjie) TakKe 3aJIoKEHBI TIpOo-

IIOpHIXHA 30JI0TOIO ACJICHUA.

56 MM 90 MM
146 mm

Puc. 11. Anmuunolii yupKyab 3010M020 ce4eHuUs

B nowmenieid 1o HaC aHTUYHOM JIUTEpPAType 30JI0TOE JAEJIEHUE
BHepBbie ynomMuHaetcsl B «Hauanax» EBkiauna. Bo BTopoit kHure
«Hauan» maetrcsi reoMeTpruuecKoe NOCTPOEHUE 30JI0TOTO AEICHMUS.
ITocne EBknunma ucciaenoBaHueM 30J0TOTO IEJIEHUSI 3aHUMAJIUCh
I'uncuxn (11 B. no H. 3.), ITann (III B. H. 3.) u ap. B cpenHeBeKko-
Boii EBporie ¢ 30710TbIM AeIeHUeM MTO3HAKOMUJIMCh MO0 apabCKUM
nepeBogam «Havan» EBknmpa. IlepeBomuuk JIx. Kammano us
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Hagappsr (111 Bek) caenan K nepeBoay KomMeHTapuu. CeKpeThl
30JI0TOTO JIEJEHUSI PEBHOCTHO OOEpEeraanch, XpaHWINUCh B CTPO-
roit TaiiHe. OHM OBbLIM U3BECTHBI TOJIBKO MOCBSIIEHHbBIM.

B cpemHue Beka meHTarpamMma IMOABEPIIach AEMOHU3ALMU
(kak, BOpOYEM, U MHOIOE, YTO MOYUTAIOCHh OOXECTBEHHBIM B
QHTUYHOM $I3bIYECTBE) M HalllJIa MPUIOT B OKKYJbTHBIX HayKax.
OnHako BospokjaeHue BHOBb BHIHOCUT Ha CBET M IEHTarpam-
MY, M 30JI0TO€ cedyeHue. Tak, IMUPOKOe XOXIECHUE B TOT MEPUOJ
YTBEPXKIECHUS TyMaHM3Ma obOpesia cxema, OINMChIBAIOIIAs CTPOe-
HHE YEJIOBEYECKOro Tea.

K Taxkoii KapTUHKe, O CyTH, BOCIIPOU3BOIMIIEH MEeHTarpaMMy,
HEOoIHOKpaTHO npuberai u Jleonapao na Bunuu. Ee nHtepnpera-
Y4 TEJO 4YejoBeKa obyiamaeT 60XKECTBEHHBIM COBEPILIEHCTBOM,
10O 3JI0KEHHbIE B HEM MPOIOPLMU TaKWUE XK€, KaK B TJIABHOM
HebecHo#t ¢urype. JleoHapno ga BuHuM, XymOXXHUK U y4EHBIH,
BUIEJ, YTO Y WUTAIBSIHCKUX XYTOXHUKOB SMIIUPUYECKUIA OIBIT
OonblIoi, a 3HaHU# Mano. OH 3agymall U1 Hayall mMcaTh KHUTY
MO0 TEOMETPUM, HO B 3TO BpeMs MOSIBWIACh KHUTa MoHaxa JIyku
[Tavyonu, u JleoHapao octaBui cBoto 3arero. [1o MHEeHMIO COBpe-

Puc. 12. @pa Jlyka Ilawoau, umanvsanckui
Mmamemamux, co CHyoeHmom
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MEHHHMKOB M MCTOPUKOB Hayku, Jlyka [layonu ObLT HacTOSIIIMM
CBETUJIOM, BeJIMYAIIIMM MaTeMaTUKoM WTanuu B mepruoa Mexmy
®dubonauyum u lN'anuneeM. Jlyka [Tauosau ObLT ydeHUKOM XYTOXHM -
ka IIbepo pemna @paHUyecKH, HAMKUCABIIIETO ABE KHUTH, OJHA U3
KOTOPBIX Ha3bIBajach «O mepcnekTuBe B XXuBonucu». Ero cunra-
10T TBOPLIOM HayepTaTeJbHOI F€OMETPUU.

Jlyka Ilayonu mpekpacHO NMOHMMaa 3HAYEHME HAyKW OJIs
HUCKYCCTBa.

B 1496 romy no npuriameHuo reprora Mopo oH IpueskaeT B
MunaH, Tae yuTaeT JeKUuuu no MareMatuke. B Munane npu aBope
Mopo B 1O BpeMst paboran u Jleonapno na Bunuu. B 1509 ro-
ny B BeHenuu 6b11a u3naHa kaura Jlyku Iavonn «O 60xkecTBeH-
Ho#t miponiopunm» (De divina proportione, 1497 r.) ¢ Gnectsiie
BBIMOJIHEHHBIMUM WLTIOCTpALIMSIMU, BBULY YETO MOJIAraiT, YTO UX
caenan Jleonapao na BuHun. KHura 6112 BOCTOP>KEHHBIM TUM-
HOM 30JI0TOM TponiopLyu. Takasi MponopLus JUILb OJHA, a €AUH-
CTBEHHOCTb — BbICOYaiiliee cBoiicTBO bora. B Heil BoruiolieHo
CBSITO€ TPUEAMHCTBO. DTa MPOIOPLIMS HE MOXET ObITh BhIpaXKeHa
JTOCTYIHBIM YHCJIOM, OCTA€TCS CKPBITOM U TAATHOM M CAMMMU Ma-
TeMaTMKaMU Ha3bIBaeTCsl UppallMOHaIbHOM (Tak U bor He MoxeT
OBbITh HU OIpeNeSieH, HA pa3bsCHEH ciloBaMu). bor HUKorga He
W3MEHSIETCSI U TIPEACTaBJISIET BCE BO BCEM M BCE B KaXIOI CBOEH
4YacTHU, TaK 1 30JI0TOE CEYECHUE JJISI BCIKON HEMPEPBIBHOMN U OTIpe-
NEeJEHHOM BeJUYMHBI (HE3aBUCUMO OT TOro, OOJiblllas OHA WM
Masiasl) OHO U TO Xe, He MOXET ObITh HA U3MEHEHO, HU TTI0-UHOMY
BOCIIPMHSITO paccyakoM. bor BbI3Basl K OBITUIO HEOECHYIO 1OOPO-
JeTesb, MHAUe Ha3bIBAEMYIO IISITOM cyOCTaHLMEH, C e TOMOILbLIO
U YeThbIpe IPYTUX MPOCTHIX TeJa (YeThIpe CTUXUU — 3eMJII0, BOMY,
BO3/IyX, OTOHb), @ HA X OCHOBE BbI3BaJI K OBITUIO BCSKYIO IPYTYIO
Belllb B IIPUPO/JIE; TaK 1 Hallla CBIILEHHAsI TIPOIOPIIMS, COTJIaCHO
[Inatony B «Tumee», maet ¢popManbHOe ObITHUE cCaMOMY HeOy, MO0
€My IIPUIIMCHIBAETCS BMUJ TeJla, Ha3bIBAGMOI'O J0AEKa3ApOM, KO-
TOPBIII HEBO3MOXHO IMOCTPOUTh 0€3 30J10TOr0 ceUeHMsI. TaKOBbI
aprymeHThl JI. [1avomn.
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Jleonapno na BuHuuM Takxe
MHOTO BHMMAaHUS YAESI M3Y-
4YeHUI0 30JioToro aeineHud. OuH
MPOM3BOAUJI CEYEHUS CTEPEOME-
TPUYECKOTO Tejia, 00pa3oBaHHO-
ro MPaBUJIbHBIMU MATUYTOJbHU-
KaMW, W KaXIbIA pa3 Ioaydai
MPSIMOYTOJBHUKKA C OTHOIIECHM-
SIMW CTOPOH B 30JIOTOM JICJICHUM.
IToaToMy OH man 3ToMY JeIEHUIO
Ha3BaHUE 30JI0TOE cedyeHue. Tak
OHO U IEPXUTCS 10 CUX MOP KaK
camMoe MOITYJISIPHOE.
B T0 Xe Bpemss Ha ceBepe
Puc. 13. Jleonapdo oa Buwwu —  EBpornbl, B ['epmMaHuM, Han Te-
UMANBAHCKUL XYOO0XCHUK, Y4eHblil, MU 3Xe TMpobjaeMaMH TPYIMUJICS
usobpemamensn, nucamenn Anbopext Jliopep. OH fenaeT Ha-
OpPOCKM BBEAECHUS K ITIEPBOMY Ba-
puaHTy TpakTaTta o nponopuusx. dwopep nuuret: «Heobxonumo,
4TOOBI TOT, KTO YTO-IUO0 yMEET, 0O0YyUMII STOMY IPYIUX, KOTOPbIE
B 9TOM HYXIAIOTCS. DTO 51 U BO3HAMEPWIICS ClieJIaTh».

Cyns no onHoMy u3 nucem Jlopepa, oH BcTpeuancs ¢ JIykoit
ITayonu Bo BpeMs1 npedbiBaHus B UTanuu. Anpopext dropep moa-
poOHO pa3padaTbhiBaJl TEOPUIO MPOMOPILMIA YEJTOBEUYECKOTrO Tea.
Baxxnoe mMecTo B cBoell cucTeMe COOTHOIIeHUM J[jopep oTBOIMII
30JI0TOMY ceyeHHU10. PocT yenoBeka IeJuTcs B 30JI0ThIX TTPONOp-
LMSIX JUHUEH T10sIca, a TAKXKE JIMHUAEU, IPOBEICHHON Yepe3 KOH-
YUKW CPEIHUX NaJbLEB OMYIIEHHBIX PYK, HUXXHSS 4aCTh JIMLA —
pToM U T. a. I3BecTeH nponopLroHaabHbIA HUPKYIb dropepa.

Benuxkuii actponom XVI Beka Morann Kemiep Ha3Baj 3010Toe
ceyeHre OJHUM M3 COKpoBHUIll reoMeTpun. OH MepBbli obOpaiiia-
€T BHUMAaHUE Ha 3HAYE€HME 30JIOTOM IPOTMOPLUM UIsT OOTAHUKU
(pocT pacTeHUI U UX CTPOSHUE).
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Kemnep HazpIiBas 3010Ty10 TIPOMOPIIMIO TTPOIOJIKAIOIIEN caMy
cebs1: «YCcTpoeHa OHa Tak, MKUCaJl OH, YTO ABa MJIAAIINX YJIeHa 3TOM
HECKOHYAEeMOIi MPOIIOPLIMU B CyMME JAl0T TPETUM YJIeH, a JTI0Oble
JBa TIOCJICTHUX YWIEHA, €CJIN UX CJIOXUTh, TA0T CJICIYIOIIAN YWICH,
MPUYEM Ta XK€ TTPONOPLIMS COXPAHSIETCS 10 OECKOHEUHOCTU».

[TocTpoeHue psina OTpe3KOB 30JI0TOM IMTPOTOPLIMM MOXKHO MPO-
M3BOJUTH KaK B CTOPOHY yBeJIWUEeHUS (BO3pacTaloOlIUii psil), Tak
U1 B CTOPOHY YMEHBILIEHUS (HUCXOISIINIA PSI).

Ha npsimMoii mpou3BOJbHONM MJIMHBI OTKJIaAbIBAEM OTPE30K m,
psooM — otpe3ok M. Ha ocHoBaHMM 3TMX OBYX OTPE3KOB BbI-
CTpaMBaeM LKAy OTPE3KOB 30JI0TOM MPONOPLIMU BOCXOASIIETO U
HUCXOISIIETO PSIIOB.

M-—-m m+ M
m—(M—-n) m M M+ (m + M)

Puc. 14. Ilocmpoenue wixaant
OMpe3K06 3040Moll NPOnopyUU

B nocaenyroniye Beka rmpaBuiIo 30JI0TOM MPONOPLUUM MpeBpaT-
JIOCh B aKaJieMMUeCKMIA KAaHOH 1, KOTJIa CO BpeMEeHEM B MCKYCCTBE Ha-
yajiach 00pb0a ¢ akageMUYECKO pyTUHOM, B TTbLITY OOPBObI «<BMECTE C
BOIOi1 BBITJIECHYJIU U peOeHKa». BHOBB «OTKPBITO» 30JI0TOE CEUeHUe
obu10 B cepenuHe XIX Beka. B 1855 rony HeMelikuii ucciaenoBaresib
30JI0TOro ceueHust mpodeccop Lleit3uHr orybaMKoBal CBOI Tpyad
«IcreTndeckue ucciienopaHust». C Llefi3HromM npon3oniio MMeHHO
TO, YTO U JOJKHO ObLIO HEMUHYEMO MPOU30MTH C UCCIIeIoBaTEIEM,
KOTOpBIIi pacCMaTpUBAET SIBJICHUE KaK TAKOBOe, 0€3 CBSI3U ¢ APYTUMU
sgBiieHusIMU. OH a0COMIOTU3MPOBAJI TPOITOPLIMIO 30JI0TOIO CEYEHMS],
00BbSIBUB €€ YHUBEPCAJIbHOM J7151 BCeX SIBJIEHUI MPUPOIbI MU UICKYCCTBA.
V llefizuHra ObIJIM MHOTOYMCJIEHHbIE MOCeI0BaTeIM, HO ObLIA U
MPOTUBHUKU, KOTOPbIE OOBSIBUJIM €r0 YUeHHE O IMPONOPLIMSIX «MaTe-
MaTUYECKOMN 3CTETUKOM».

Llei3uHr npoaenan KojoccaabHyto padoTy. OH U3MepUJI OKOJIO
JBYX THICSIY YEJIOBEYECKHMX TeJT U IMpUIIEe] K BEIBOIY, UTO 30JI0TOE
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CEUYCHHE BbIpAaXaeT CPeOHUI CTaTUCTUYECKUI 3aKoH. JlemeHue
TeJaa TOYKOM IIyla — BaXKHEWIINI ITOKA3aTeJb 30JI0TOTO CEUYCHUS.
[Tpommopuumn MyKCKOro Tejla KOJeOJIOTCS B mpeaenax CpeaHero
otHotueHnd 13 : 8 = 1.625 1 HECKOIBKO OJIMKE TTOIXOIAT K 30JI0-
TOMY CEYEHHUIO, YeM MPOMOPLIMHU KEHCKOTO T€Ia, B OTHOLIECHUN
KOTOPOTO CpeaHEEe 3HAYCHUE TTPONOPIIMU BBIPAXKAETCSI B COOTHO-
meHnu 8 : 5 = 1.6. Y HOBOPOXIEHHOTO ITPOIOPIINAST COCTABIISET
otHomeHue 1 : 1, K 13 rogaM oHa paBHa 1.6, a K 21 Troay paBHS-
eTcs MyXckou. [Tpomopuunn 30710TOro cedeHusi MPOSIBISIOTCS U
B OTHOIICHUM OPYTMX YacTeW Teya: MJWHA IUiedya, MPEearuieubs
W KUCTU, KUCTU Y MaJbLEB U T. 1.

CnpaBenJIMBOCTb cBoeil Teopum Lled3mHT mpoBepsi1 Ha rpe-
yeckux cratysax. Hambosee mogpoOHO OH pa3zpaboTan mpomnop-
uur AnojioHa benbBegepckoro. IloaBepriuch McciaeagoBaHUIO
rpeyeckure Ba3bl, ApXUTEKTYPHBIE COOPYXKEHUS PA3TUYHbBIX 310X,
pacTeHusl, XWBOTHBIC, TITUYbU Si1la, My3bIKaJbHbIE TOHA, CTHU-
XOTBOpPHBIE€ pa3Mmepsbl. LIe3uMHT nain ornpeneneHue 30J10TOMY Ce-
YEeHMIO, TTOKa3ajJ, KaK OHO BBIPAXAETCS B OTPE3Kax MpPsSIMOA M
B uudpax. Korma mudpsl, BbIpaxkamllne IJIWMHbI OTPE3KOB, ObLINA
noyiyueHbl, Llefi3MHT yBUIEN, UTO OHU COCTaBisAOT psin Pubo-
Hay4yu, KOTOPBIA MOXXHO MPOJI0JIKATh 10 OECKOHEYHOCTH B OTHY U
B Ipyryto cropony. Crieayrolias ero KHUra umesia Ha3BaHue «30-
JIOTOE JIeJIeHHE KaK OCHOBHOM MOP(OJIOrMYeCKU 3aKOH B IPUPO-
Ie U uckyccTBe». B 1876 rony B Poccum Obuta n3mana HeOombIast
KHMXKKA, TOYTHU OpolItopa, ¢ U3J0KeHrueM 3Toro Tpyaa LleisuHra.
ABTOp yKkpbiics non nauuuanamMu FO. @. B. B atoM uzmanuu He
YIIOMSIHYTO HY OJTHO TPOU3BENCHUE XXUBOITUCH.

B xonue XIX — Hauvanme XX Beka MOSIBUIOCHh HEMAJIO YUCTO
(bopManMCTUYECKUX TEOPUIA O TIPUMEHEHUU 30JI0TOTO CEYECHUS
B INPOU3BENCHUSIX MCKYCCTBA M apxUTeKTypbl. C pasBUTUEM
nu3aliHa U TEXHUYECKOU ACTETUKM AeVCTBUE 3aKOHA 30J0TOTr0
CEYEeHHUSI PACHpPOCTPAHUIOCHh Ha KOHCTPYMpPOBAHME MAaIIWH,
MeO0en U T. I.
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30J10TO€ ceueHre U CUMMETPHs

30J10TOE CeYeHME HEb3sl paccMaTpuBaTh caMoO MO cebe, OT-
JeJIbHO, 0€3 CBSI3U ¢ cuMMeTpueit. Benukuii pycckuii Kpucraio-
rpad I'. B. Bynbd (1863-1925) cunrai 3010T0€ CeueHE OTHUM U3
MPOSIBJICHUIA CUMMETPUM.

30510TO€ ejieHHe He €CTh MPOSIBIeHUE aCUMMETPUM, YEro-TO
MIPOTUBOMOJI0XHOTO cuMMeTpun. CorjlaCHO COBpeMEHHBIM Mpe/l-
CTaBJIEHUSIM, 30JIOTOE JIeJIEHME — 3TO aCMMMETpUYHasi CUMMe-
Tpusi. B HayKy 0 CUMMETpUM BOIIUIM TaKue TOHSITUSI, KaK CTaTU-
yeckasl U AMHamMu4deckass cumMeTpus. CtaTuyeckass CUMMETPUST
XapakTepu3yeT MOKOI, paBHOBeCHE, a JMHAMUUYecKass — JBUXKe-
Hue, poct. Tak, B mpupoae cTaThueckass CUMMETpUsl MpeacTaB-
JIeHa CTPOEHHEM KPUCTAJIOB, a B UCKYCCTBE XapaKTepu3yeT Mo-
KOI1, paBHOBECHE U HEMOABUXKHOCTD. JluHaAMUYECcKasi CUMMETPUST
BbIpaXkaeT aKTMBHOCTb, XapaKTepu3yeT ABUXEHHUE, pa3BUTHE,
PUTM, OHA — CBUIAETEIbCTBO XU3HU. CTaTMYECKON CUMMETPUU
CBOMCTBEHHBI paBHbIE OTPE3KU, paBHbIe BEAWYMUHBI. JIuHaMM-
YeCKOl CMMMETPUM CBOMCTBEHHO YBEJIMYEHUE OTPE3KOB WU MX
YMEHBIIIEHUE, M1 OHO BhIpaxkKaeTcs B BEIMUYMHAX 30JI0TOTO CEUEHUS
BO3pPAacTalolIero Uin yobIBaloOIIEro psaa.

Panx ®udonavyumn

C ucropueit 30JI0TOTO ceUeHUs] KOCBEHHBIM 00pa3oM CBSI3aHO
UMSI UTAIbSIHCKOro MaTemaruka, MoHaxa JleoHapno u3 IIu3ssl,
Oosiee n3BecTHOro noxa uMeHem MuodboHayyu. OH MHOTO TyTellle-
ctBoBaJ 1o BocToky, modHakomua EBporny ¢ apabckumu nudpa-
mu. B 1202 rony BbIlIE) B CBET €ro MaTeMaTudecKuii Tpyn « Kaura
00 abake» (CYETHOI IOCKE), B KOTOPOM OBIIM COOpaHbI BCE M3-
BECTHBIC Ha TO BpeMsI 3aJauM.
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Pan uncen 0, 1, 1, 2, 3, 5,
8,13, 21,34, 55uT. 0. u3BeCTEH
Kak psa PuodoHauyuu. Oco-
OEHHOCTb IIOCJIEIOBATED-
HOCTU UYMCEeJI COCTOUT B TOM,
YTO KaXIbIii ee WieH, Hauu-
Hasl C TPEThero, paBeH CyMMe
JIBYX mpeapiaymux 2 + 3 = 35;
3+5=8;5+8=13,8+13=21;
13+ 21 =34 urT. 0., aoTHO-
IIeHUEe CMEXHbIX YKCes psiaa
NMpUOIMKAETCSI K OTHOIIEe-
HMIO 30J10TOro AejieHus. Tak,
21 : 34 =0.617,a 34 : 55 =
0.618. D10 OTHOLIEHHE 00O-
3HavyaeTcsa cuMBoJioM O.

Puc. 15. Jleonapoo ITuzanckuii Tonbko 510 OTHOLICHHME —
(Dubonauuu), umaabanckui 0.618 : 0.382 — maeT Hemnpe-
Mamemamux PBIBHOE [EJIEHHWE OTpe3Ka

NpsAMO B 30J0TON IIPOIOP-
LIMU, YBEJIMUECHUE €T0 WM YMEHbIIEHUE 10 0ECKOHEYHOCTU, KOT-
Jla MEHBIINI OTPE30K TaK OTHOCUTCS K OOJIbIIEMY, KaK OOJIbIINIA
KO BCEMY.

Kak moka3aHo Ha pucyHKe 16, IIMHa Kaxa0To cycTaBa Iajiblia
COOTHOCUTCS C JUIMHON CJeAyIoIero cycraBa no npomnopuuu O.
Taxkoe ke COOTHOILLIEHUE MPOSIBJISIETCS BO BCEX MaJIblIaXx PYK U HOT.
DTa CBI3b KaK-TO HEOObIYHA, MOTOMY YTO OAMH MaJiell JJIMHHEe
JIpyroro 06e3 BCSIKOW BUAMMOIM 3aKOHOMEPHOCTH, HO 3TO BCE HE
cllydyaiiHO, KaK He cJIydailHO Bce B TeJie uyejioBeka. PaccTrosiHus
Ha najbuax, otMedyeHHble oT A 1o B 1o C no D no E, Bce coot-
HOCSTCS IPYT ¢ IpyroM 1o npomnopuuu @, paBHO Kak U (ataHTU
nansles ot F no G mo H.
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BC _ AB+BC _ o E
AB BC
D
DC _ BC+DC _ o B C
BC DC A
DE _ DC+DE _
DC DE h H
GF
+
GH _ FG+GH _

FG GH

Fig. 7-32. Phi ratio in
human body.

Puc. 16. Ilponopuus @ 6 wacmsax meaa veaoéexa
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BarnsinuTe Ha 3TOT cKeneT aarymku (puc. 17) u mocMoTtpure,
KaK KaX1asi KOCTOYKa COOTBETCTBYET Moeu rporopun ® tou-
HO Tak, KaK U B TeJie YeJI0BeKa.

Puc. 17. Ilponopuus @ 6 ckeaeme as2yuKu

O0001mIEeHHOE 30JI0TOE CeYeHHe

VYuyeHble TIpoIoJIKaIM aKTUBHO pa3BUBaTh Teopuio uncesn Ou-
0oHauuu u 30J10TOrO ceueHus. FO. MatusceBud ¢ MCIIOJIb30BaHU -
eM uyucen PudboHayuu pemraetr 10-1o0 npodiemy I'miandepra. Bos-
HUKAIOT METOJbI PELIEHUS Psifa KNOEpHETUYECKUX 3a1a4 (Teopun
MOMCKa, UTrp, MPOrpaMMUPOBAHUS) C HCIOJb30BaHMEM YHCET
@uodonayuu u 3omotoro ceueHus. B CLIA co3naetcsa maxe Ma-
TeMaTueckass PuboHauuyn — accoumanus, Koropast ¢ 1963 ro-
J1a BBIMTYCKAET CHELMATbHBIN XXypHal.
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OIHUM U3 JOCTUXEHUI B 3TOM 00JIACTU SIBIISIETCS OTKPBITHE
00001meHHbIX yKncen PuboHaYY M 000OIIEHHBIX 30JI0THIX Ce-
YEeHU.

Psn ®ubonauum (1, 1, 2, 3, 5, 8) ¥ OTKPHITHIN UM Xe «IBOUY-
HBI» psig Tupsb 1, 2, 4, 8 Ha mepBbIi B3IJISII COBEPILLIEHHO pa3HbIE.
Ho anroput™mbl nx mocTpoeHMs BeChbMa MOX0XM IPYT Ha Apyra: B
MEPBOM ClIy4yae KaxKJ0oe YMCJIO €CTh CyMMa MpeAbIAyIIero ymcia
c camuM coboii: 2 =1+ 1; 4 =2 + 2... BO BTOpOM — 3TO CyMMa
IBYX mpeabiaymux uncen: 2=1+1,3=2+1,5=3+2...

Henb3st n1u oThickaTh OOILIYI0 MaTeMaTUYeCKylo (opMylly,
U3 KOTOPOI MOJY4YaroTCsl U «IBOUYHBIN» psia, u psia PuboHau-
yu? A MoXeT ObITb, 3Ta (POpMyJIa 1aCT HAM HOBBIE YMCIIOBBIE
MHOXeCTBa, 00Jiafallne KaKUMU-TO HOBBIMU YHUKaJIbHBIMU
cBoiicTBaMu?

JleliCTBUTENIbHO, 3aJaguMCsl YUCJOBBIM ITapaMeTpoM S, KO-
TOPBLIIA MOXET TMpUHUMAaThL Jo0kle 3HaveHus: 0, 1, 2, 3, 4, 5.
PaccMmoTpuM yucioBoit psia, S + 1, epBbIX 4IEHOB KOTOPOTO —
€IUHUIIBI, a KaXIbI 13 TTOCIEeAYIOIINX PaBEH CYyMMe IBYX YWICHOB
MPEABbIAYILIETO U OTCTOSIIIErO OT MpeabIayiero Ha S maros. Eciau
N-ii WICH 3TOr0 psifia Mbl 0003HAYMM Yepe3 ?(n), TO IONYIUM 00-
myo popmyay ?(n) =?(n-1) +?(n—S —1).

OueBuaHo, uto Tipu S = 0 M3 3TOU (POPMYJBI MBI TOJIYIUM
«IBOMYHBIN» psfa, mpu S = 1 — psg @Pudbonayyu, npu S = 2, 3, 4
HOBBIE PSIIBI YMCeJI, KOTOpbIe TTOJYyYMJIM Ha3BaHue S-uucen Du-
OOHaY4M.

B obGimem Buae 30j10Tast S-Nporopuust eCTb MOJOXKUTEIbHbIN
KOpPeHb ypaBHEHMS 30J10TOro S-ceyeHmst x5 — x5 —1 = 0.

HetpynHo nmokaszath, uto npu S = (0 mosay4daeTcsl AejeHUE
OoTpe3Ka momoJjam, a Ipu S = 1 — 3HaKOMoOe KJIaCCUYeCKOe 30-
JIOTOE CeYeHMUe.

OtHOLUEHUA coceqHuX S-uyucen PuOoHayuu ¢ aOCOJIOTHOU
MaTeMaTU4YeCKO TOYHOCTbIO COBHANAIOT B Mpejesie ¢ 30J0ThIMU
S-niponopuusiMu! MateMaTuku B TaKMX CJIydasiX TOBOPST, YTO 30-
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JIOThIE S-CceyeHUs SBISIOTCS YUCIOBBIMU MHBApUAHTAMM S-uuces
dubdboHayuM.

@akThl, MOATBEPXKIAOIIME CYIIECTBOBAaHHUE 30JIOTHIX S-ceue-
HUI B IpUpoJe, NPUBOIUT OeslopyccKuil yueHsblid 3. M. Copoko B
kHure «CTpykTypHasi rapMoHus cucteM» (MuHck, «Hayka u Tex-
Huka», 1984 r.) Oka3biBaeTcs, HaIpMMeEp, YTO XOPOIIO U3YYEH-
HbIE IBOMHBIE CIJIaBbl 00J1aal0T OCOOBIMU, SIPKO BhIPa>KE€HHBIMU
(byHKLIMOHAILHBIMU CBOMCTBaMU (YCTOMYMBBI B TEPMUYECKOM
OTHOILIEHUH, TBEPJbl, U3HOCOCTONKM, YCTONUYMBBI K OKUCJIEHUIO
U T. I1.) TOJIBKO B TOM CJIydae, €CJIM YAeJbHbIe BeCa MCXOTHBIX
KOMIIOHEHTOB CBS3aHBbI IPYT C IPYTOM OIHOM M3 30JI0THIX S-TIPO-
Mopuuii. ITo MO3BOJUIO aBTOPY BbIABUHYTH TMIIOTE3Y O TOM, UYTO
30JI0ThbI€ S-CeYeHUsI €CTh YMCIOBbIE MHBAPUAHThI CAMOOPTaHU3Y-
IOIIMXCSI CUCTEM. Byayuyu MoaTBEep>XKI€HHON 3KCMEPUMEHTAIBHO,
9Ta TUIIOTE3a MOXET MMEeTh (PyHAaMEHTaJbHOE 3HA4YeHUue s
pa3BUTHSI CMHEPIeTMKW — HOBOI 00JIACTM HayKu, M3y4alollei
MPOLIECChl B CAMOOPTaHU3YIOIIMUXCS CUCTEMAX.

C moMolIIblo KOIOB 30JI0TOM S-MPONMOpLUU MOXKHO BbIPa3UTh
J1000€ NeCTBUTEIbHOE YMCIO B BUAE CYMMBbI CTEIEHEI 30JI0ThIX
S-niponopLuii ¢ LeabIMU KO3 GULIMEHTAMU.

[TpuHLIMITIMATBHOE OTJIMYME TAKOTO CITIocOo0a KOAMPOBAHMS Yn-
ceJl 3aKJIF0YaeTCsl B TOM, YTO OCHOBAaHUSI HOBBIX KOJIOB, TIPEACTaB-
Jigro1me coboil 3010Thie S-Tiponiopuuu, pu S>0 OKa3bIBAIOTCS
UppallMOHAJIbHBIMU 4KciaMu. Takum oO0pa3oM, HOBbIE CUCTEMBbI
CUMCJICHUSI ¢ UPpallMOHAJIbHBIMM OCHOBAaHUSIMM KaK Obl CTaBsSIT
«C TOJIOBbI Ha HOTIM» MCTOPUYECKHU CJIOXMBIIYIOCS HEPAPXUIO
OTHOILIEHUIA MEXAY YMCIaMy pallMOHAJbHBIMU U UPpPaLlMOHAIb-
HbIMU. [lesio B TOM, 4TO CHayayia ObUIM «OTKPBITbI» YMCIa Ha-
TypajJibHbIE, 3aTéM HMX OTHOIIEHMUsS] — 4YKCJIa pallMOHaJIbHbIE.
N nuiib nosxe, mocie OTKPLITUS NMudaropeiiaMmm HecCou3Mepu-
MbIX OTPE3KOB, Ha CBET MOSIBUJIMCh UPPallMOHAJIbHbIC YHCIIA.

CkaxeM, B JOECSITUYHOM, IMSATEPUYHONM, ABOMYHON M APYryX
KJIAaCCUYECKUX MO3ULIMOHHBIX CHUCTEMAaX CUMCICHMSI B KayecTBe
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CBO€0OpPa3HOI ITEPBOOCHOBBI ObLIM BHIOpAHbI HATYpPAJIbHbIE YMC-
na: 10, 5, 2, u3 KOTOPBIX yKe IO OIpeneJeHHbIM TpaBUIaM KOH-
CTPYMPOBAJIUCH BCE APYTME HATyPAIbHbBIE, 4 TAKXKE pAllMOHAJIbHbBIE
W MppallMOHAJIbHBIC YMCJIA.

CBoero poja albTepHATUBOH CYILIECTBYIOIIUM CIIOCOOaM CUurC-
JICHUSI BBICTYNIaeT HOBasl, UppallMOHAJIbHAsI, CUCTEMA, B KA4eCTBE
MEPBOOCHOBBI Hayaja CYMCICHUS KOTOPOM BBIOpAHO MpPpalMo-
HaJbHOE 4YMCJIO (SBJsIOlIeecs, HAalIOMHUM, KOPHEM ypaBHEHMS
30JI0TOTO ceueHMs ). Uepe3 HEro yxe BbIpaxKalOTCsl ApPYrue Aeui-
CTBUTEJIbHBIE YHCIIA.

B Takoii cructemMe cumnciieHUs 11000e HaTypalbHOE YMUCJIO BCEraa
OpeacTaBUMO B BUIe KOHEUHOM — a He OECKOHEUHOM, KaK JyMainu
paHee(!) — CyMMBI CTeIleHel JTI000M M3 30J0ThIX S-TIPOMOPLIMIA.
DTO ogHa U3 MPUYMH, TIOUEeMY «MppallMOHaJbHas» apudMeTunKa,
0o0J1amasd yOIMBUTEIbHOW MaTeMaTMYE€CKOM MPOCTOTOM M M3SIIe-
CTBOM, Kak Obl BoOpaja B ceOs JIyylllrMe KauyecTBa KJIAaCCUYECKOM
JIBOMYHOU 1 «PubOHAYYMEeBO» apuPMETUK.

IIpunuunsl ¢opmMooOpa3oBaHusi B MPUPOJIE

Bce, yto mpuoOpeTano Kakywo-To (opmy, 00pa3oBbIBAIOCH,
pOCJIO, CTPEMUJIOCH 3aHATh MECTO B IPOCTPAHCTBE U COXPAHUTH
cebd. DTO CTpeMJIeHHEe HAXOAUT OCYLIECTBJIEHWE B OCHOBHOM B
JIBYX BapMaHTaX: pOCT BBEPX WM PACCTUIIAHUE TTO MOBEPXHOCTU
3€MJIM U 3aKpy4YMBaHUE MO CIIUPAJIH.

PakoBuHa 3akpydeHa o cnupanu. Eciu ee pa3BepHyTh, TO MO-
JlydaeTcs JJIMHA, HEMHOTO ycTynatoias airuHe 3men. Hedombias
JNeCATUCAHTUMETPOBAsI paKOBMHA UMEET CIUpaJlb IJIUHOMK 35 cM.
Crnupaiu o4eHb pacnpocTpaHeHbl B npupone. IlpencrapieHue o
30JI0TOM CEYEHUU OyIeT HEMTOJHBIM, €CJIM HE CKa3aTb O CIUPAJIH.

®opma crivpajabHO 3aBUTOM PaKOBMHBI MIPUBJIEKIa BHUMaHUE
Apxumena. OH u3yJai ee 1 BbIBeJl ypaBHEHKE criupaiu. Crimpalib,
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Puc. 18. Cnupaav Apxumeda

BbIUEpPUYEHHAs MO0 3TOMY YpPaBHEHMIO, HA3bIBAETCSI €r0 MMEHEM.
YBenuueHue ee mara Bcerma paBHoMepHo. B Hacrtosiee Bpems
cnupaib ApxuMena IUPOKO MPUMEHSIETCS B TEXHUKE.

Ewme I'ete moguepkuBan TEeHACHLUMIO MPUPOIBI K CHUPATbHO-
ctu. BuHTOOOpa3sHOe M CriMpaJieBUIHOE PACIIOIOXKEHUE JIUCTHEB
Ha BETKax JIePeBbEB MOAMETUIIN JABHO.

Crnupanb yBUACIM B pacHoJOXEHUU CEMSIH TMOJICOJIHEYHMKA,
B IIMIIIKAX COCHbI, aHaHacax, KakTycax u T. A. CoBMecTHas1 paborta
OOTAaHMKOB M MaTeMaTUKOB IPOJMJIA CBET Ha 3TU yAWBUTEJIbHbIC
SIBJIEHUST TIPUPOJIbl. BBISICHUIOCH, YTO B pacIOJOXEHUU JIUCTHEB
Ha BeTKe ((pUJIOTAKCHUC), CEMSIH MOACOJHEYHMKA, IIUIIEK COCHBI
nposieisieT ceds psin @ruboHauuM, a cTajgo ObITh, MPOSIBISET ceOs
3aKOH 30JI0TOTO ceueHusl. [1ayk ruieter mayTuHy crimpajieoopasHo.
Crnivpanbio 3akpyuyuBaercs yparaH. McrnyraHHoe cTamo CeBEepHBIX
ojfeHelt pasberaercss no cnupaiu. Mojekyna JIHK 3akpydeHa
NBOIHOI cnipasbio. ['eTe Ha3bIBal CIMpab «KPUBOU XKU3HW».

3os0Tasg crnupaab TECHO CBsI3aHa ¢ uMkiaaMu. CoBpeMeHHast
HayKa O XaocCe M3y4yaeT IMPOCThble HUKJINYECKUE OTMepaluu ¢ 00-
paTHOM CBSI3bID M TIOPOXIEHHbIE MMM (PpaKTajJbHble (HOPMBI,
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Puc. 19. Pao Manoeavbopma

HeMn3BeCTHbIe paHee. PucyHOK 19 mokaspIBaeT M3BECTHBIN Psi
MaHpaens0poTa — CTpaHULY U3 CloBapsi OECKOHEYHOCTHU WHIMU-
BUIyaJIbHBIX MATTEPHOB, Ha3bIBAEMBIX IOJIMAHCKUMU pPsIaMU.
HekoTtopsie yueHbIe CBSI3BIBAIOT psil, MaHIens0poTa ¢ TeHeTu4e-
CKMM KoaoM KiieTouHbIX saep. IlociemoBarenbHoe yBeTMYEHUE
CEUEHMI pacKpbIBAaeT U3YMUTEJIbHBIE MO CBOEH XyIOXECTBEHHOM
CIIOKHOCTH (dpakTaibl. Y TyT TOKe MPUCYTCTBYIOT JIOTapuMuue-
ckue cnupaiu! 1o TeM 0oJiee BaXXHO, UTO U psia MaHaeansopora,
U I0JIMAaHCKME PSIIbI He SIBJISIIOTCS M300peTeHUEM UeJIOBEYECKOTO
paszyma. OHU BO3HUKAIOT M3 objacTu nepBoodpas3oB IlnaroHa.
Kaxk cka3sain Bpau P. IleHpoy3, «oHU TTOJOOHBI TOpe DBEpecT».

Cpenu puaopoXHBIX TPaB pacTeT HUYEM He NpUMedaTesIbHOe
OCHOBHOTO CcTe0J1s1 00pa30BaJicsl OTPOCTOK. TyT XKe pachoNoXUACs
MEepPBBIA JTUCTOK.
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Puc. 20. Iuxopuii

OTpOCTOK JieaeT CUJIbHBIN BIOPOC B MPOCTPAHCTBO, OCTaHAB-
JIMBAETCs, BBIMYCKAET JIMCTOK, HO YyX€ KOpoue IepBOro, CHOBa
nejaaeT BbIOPOC B MPOCTPAHCTBO, HO YK€ MEHbIIEH CUJIbI, Bbl-
MYyCKaeT JIMCTOK elle¢ MEHbIIEro pa3Mepa U CHoBa BbiOpoc. Ec-
JIN TIepBbI BbIOpOC MpuHATH 3a 100 enuHUL, TO BTOPOI paBeH
62 enuHMLaM, TpeTuii — 38, 4yerBepThlii — 24 u T. n. HdnuHa
JIETIECTKOB TOX€E MOAYMHEHa 30J10Toi mpornopuuu. B pocte, 3a-
BOEBAaHMU IIPOCTPAHCTBA PACTEHUE COXPAHSJIO OIpeaeeHHbIE
nponopuuu. MMIynbchl €ro pocta MOCTENEHHO YMEHbIIAIUCh
B MIPOITOPLIMU 30JI0TOTO CEUEHUS.

Y MHorux 6aboyek COOTHOILLIEHUE pa3MepPOB IPyAHOI U OpIOILLI-
HOM 4YacTu TeJia OTBedaeT 30Ji0Toil mporopuuu. CIoXUB KpbI-
Jibsi, HOYHas 0aboyka oOpa3yeT IpaBUJIbHBIM paBHOCTOPOHHUIA
TpeyrojbHUK. Ho CcTOUT pa3BecTu Kpblibsl, U Bbl YBUAUTE TOT XKe
MPUHLUN 4jieHeHUus Teja Ha 2, 3, 5, 8. CTpeko3a Takxke co3na-
Ha 1O 3aKOHaM 30JI0TOM IMPOMOPLMU: OTHOIIEHUE IJIMH XBOCTa
U KOpIyca paBHO OTHOILIEHWIO OOIIEN JIMHBI K IJIMHE XBOCTA.

11 4 3
18

Puc. 21. Swepuua sncusopodawasn
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B smepuiie ¢ mepBoro B3rjisiia YJIaBJIMBAIOTCS TPUSITHBIE IS
Halllero rjasa MponopLuuyd — JIJIMHA €€ XBOCTa TaK OTHOCUTCS K
IUTMHE OCTaJIbHOTO Teja, Kak 62 K 38.

M B pacTuTeIbHOM, U B XXUBOTHOM MUPE€ HACTOMYMBO MPOOU-
BaeTcss (popMoOOpa3yrolas TeHACHLUMS MPUPOIbl — CUMMETPUS
OTHOCUTEJIbHO HaIpaBJIeHUSI pOCTa U ABMXKEHUs. 3[eCh 30J10TOE
ceyeHre MpOSIBISIETCSl B MPOMOPLMSX YacTeil MepreHAUKYISIPHO
K HaIlpaBJIEHUIO POCTa.

[Tpupona ocyiiecTBuiia AejleHUE Ha CUMMETPUUYHBIE YacTU U
30JI0Thle MpOIopLMKU. B yacTsax mposBisieTcsl MOBTOPEHUE CTPO-
€HUSI 11eJIoTO.

bonblioii nHTEpeC MpeacTaBisieT ucciaeaoBaHue (GOpM NTU-
ypuX sull. UX BCeBO3MOXHBIE (hOPMbI KOJIEOTIOTCS MEXIY TBYMSI
KpallHUMM TUMaMU: OAWH U3 HUX MOXET ObITh BIIMCAH B MPSIMOY-
TOJIBHUK 30JIOTOTO CEYEHUSA, APYTOil B IPAMOYTOJIbHUK C MOLYJIEM
1.272 (KopeHb 30JI0TOM TTPOMOPLIMN).

Takue opMbl NTUYBUX SIWI] HE SIBJISIIOTCS CIy4aliHBIMM, T10-
CKOJIbKY B HACTOSIIIIEE BpeMsl YCTAHOBJIEHO, UTO (opme SIHII,
OIMCHIBAEMbIX OTHOILIEHMEM 30JI0TOrO CEYEHUsI, OTBEYalOT OoJiee
BBICOKME MTPOYHOCTHBIE XapaKTepUCTUKU O0O0JIOUKH SIiflia.

BuBHU CTOHOB M BEIMEPIIIMX MAMOHTOB, KOI'TH JIbBOB U KJTIOBBI
MonyraeB SIBJISIIOT cOo00i Jorapudmudeckrie GopMbl U HAITOMMU-
HaloT (POpPMY OCH, CKIOHHOU OOpaTUTHLCS B CLIMPAJIb.

B xuBoii mpupoje mmpoko pac-

MpocTpaHeHbl (OPMBbI, OCHOBAH-
HbIE Ha <«MEHTaroHaJbHOW» CUM-
MeTpuMu (MOpPCKHUE 3Be3[bl, MOP-
CKME €XMU, IIBETHI).

30/10TO€ CeueHUe MPUCYTCTBYET
B CTPOCHUM BCEX KPUCTAJLJIOB, HO

OOJBIIMHCTBO KPUCTAIJIOB MUKPO- b a
CKOIIMYECKN MaJIbl, TaK YTO MBI
HE MOXEM pasrIdAneTb UX HEBO- Puc. 22. Hiiuo nmuuwt
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OpyXeHHbIM I1a3oM. OmHAKO CHEXWHKM, TaKXe MpeacTaBis-
fo1e coboil BOAHBIE KPUCTAIbl, BIOJHE JOCTYIIHBI HaIlleMy
B30py. Bce M3bICKAHHOM KpacoThl (DUTyphbl, KOTOpPbIE 0O0Opa3yloT
CHEXMHKM, BCE OCHU, OKPY>KHOCTU U TeoMeTpudeckue (Urypbl
B CHEXXMHKAX TaKxXe Bcerna, 6e3 UCKII0UeHM, TOCTPOEHBI T10 CO-
BEPIIIEHHO YETKOI (hOpMyJie 30JI0TOTO CEUCHUSI.

B mukpomupe tpexMmepHsble gorapudmudeckue ¢GopMbl, IOCTPO-
€HHbIE I10 30JI0ThIM ITPOMOPLIUSIM, PACIIPOCTPAHEHbI MOBCEMECTHO.
K npumepy, MHOTME BUPYCHI UMEIOT TPEXMEPHYIO TEOMETPUUYECKYIO
dopmy nkocasapa. [loxanyii, camblii U3BECTHbIM U3 TAKUX BUPYCOB —
BUpyc AneHo. benkosast 06o104Ka BUpyca AfeHO (popMUpyeTcst U3
252 eauHMIL OEJIKOBBIX KJIETOK, PACIOJIOXEHHBIX B OIpeneaeHHOMN
MOCJeI0BaTeIbHOCTU. B KaxkaoM yIily nkKocasipa pacioioXeHbI 110
12 enuHuM1L OEJTKOBBIX KJIETOK B (DOpME MSITUYTOIBHOM IMPU3MBI, U U3
9TUX YIJIOB IPOCTUPAIOTCS IIMITO00PAa3HbIE CTPYKTYPHI.

Puc. 23. Bupyc Aoeno

BriepBbie 30/10TO€ ceueHUE B CTPOSHUU BUPYCOB OOHAPYKUIU
B 1950-x rr. yuennie u3 JlongoHckoro bupkbekckoro Komnemxa
A. Kayr u 1. Kacnap. IlepBbiM Jlorapudpmuueckyo Gopmy siBUI
B cebe Bupyc Polyo.
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dopmMa 3TOro BUpyca oKasajlach aHaJIOTUYHOI (opMe BUpyca
Rhino.

BosHukaet Bompoc, KakuM 00pa3oM BUPYChl 00pa3yioT CTOJIb
CJIOXKHBIE TPEXMEPHBIE (POPMBI, YCTPONCTBO KOTOPBIX COAEPKUT
B ceOe 30J10TO€ ceuyeHMe, KOTOpPhIE JaKe HaIllMM 4YeJIOBEYECKUM
YMOM CKOHCTPYUMPOBATh OOBOJILHO CJI0XHO? IlepBOOTKphIBa-
TeJb 3TUX (popM BUPYCOB, BUpycoJor A. Kitor gaet Takoi Kom-
MeHTapuii: «lokTop Kacmap u g mokazanau, 4to st chepuye-
CKO#1 000JI0YKM BUpYyCa caMOil ONTUMaJIbHOUN (hOpMOIi SIBIsSIETCS
cUMMeTpusl Tuma opmbl MKocasapa. Takoil MopsiioK CBOAUT
K MUHUMYMY YMCJIO CBSI3YIOIIMX 3JE€MEHTOB... bosblasg 4JacThb
reoae3nueckKux Toirycpepuyeckux KyooB bykmuucrepa Dyie-
pa MOCTpOeHa MO aHAJIOTUYHOMY F€OMETPUYECKOMY MPUHIIMITY.
MoHTax Takux KyO0oB TpeOyeT upe3BblYaiiHO TOYHOI U MOApPO0-
HOI cXeMbl-pa3bsiCHeHMs. Torma Kak 0ecco3HaTebHbIe BUPYCHI
caMU COOpPYXkaloT ce0e CTOJIb CI0XKHYIO 000JI0UYKY U3 3JIACTUYHBIX,
TMOKMX OEJIKOBBIX KJIETOUHBIX AMHULLY .

KommeHTapuii Kirora eine pa3 HamoMuWHaeT O MpeAaebHO
OYEBUIHOW MCTUHE: B CTPOCHMUU AK€ MUKPOCKOIMYECKOTO Op-
raHu3Ma, KOTOpPbIil Y4eHbIe KJIACCUDUILIMPYIOT KaK «CaMylo MpHu-
MUTHUBHYIO (hOpMY KU3HU», B JAHHOM CJIydae B BUpycCe, IPUCYT-
CTBYET YETKHUI 3aMbICEJI U OCYILIECTBJIEH pa3yMHbII MPOEKT. DTOT
MPOEKT HECOITIOCTAaBMM IO CBOEMY COBEPIIEHCTBY WM TOYHOCTH
HWCIOJHEHUSI C CAMbIMHU TI€PEAOBBIMU apPXUTEKTYPHBIMU IMPOEKTa-
MM, CO3IaHHBIMU J10abMU. K mpuMepy, mpoeKTaMu, CO3IaHHBIMU
reHUaJIbHBIM apXuTeKTopoM bykMmuHctepoM DyiepoM.

TpexmepHble MoneM AoeKa3Apa U UKOcasapa MpUCYTCTBYIOT
TakXXKe U B CTPOEHUHU CKEJIETOB OJHOKJIETOUHBIX MOPCKUX MUKPO-
OpPraHM3MOB PagUOJISIpUIA (JTy4eBUKOB), CKEJIET KOTOPBIX CO3MaH
U3 KpeMHe3ema.

Panuongpuu dopmMupyloT cBoe Tea0 BeCbMa M3bICKAHHOM,
HeoObIYHOI KpacoThl. DopMa MX COCTaBJISIET TPaBWIbHBIN JT0/E-
Kasnp. [IpuyeM u3 Kaxkaoro ero yrjia mpopacraeTt InceBaoyaIruHe-
HUE — KOHEYHOCTh U MHbIe HEOObIUHbIE (POPMBI — HAPOCTHI.
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Benukuii I'ete, moaT, eCTeCTBOMCIIBITATEb M XYAOXHUK (OH
PUCOBAJI 1 TTUCAJT aKBapeJIblo), MEUYTaI O CO3IaHUU €IUHOTO yue-
HUsS 0 (popme, 00pa30BaHUM U MPeoOpa30BaHUM OPraHUYECKUX
TeJl. DTO OH BBEJ B HAyUYHbII 00MXOJ TEPMUH «MOP(POIOTHUSI».

ITbep Kropu B Hauase npeabIayliero CTojaeTust chopMyanpo-
BaJ psil r1yookux uaeit cumMeTpun. OH yTBepXKIai, YTO HEIb3s
paccMaTpuBaTh CUMMETPUIO KAKOTro-juOO Tejila, HE YUYMTHIBas
CUMMETPUIO OKPYXKAIOIIEH Cpedbl.

3aKOHOMEPHOCTH <«30JIOTO» CHUMMETPUU MPOSIBISIOTCS B
SHEPreTUYECKUX Mepexoaax 3JJeMEeHTapHbIX YaCTUIl, B CTPOCHUU
HEKOTOPBIX XUMMUYECKUX COCAMHEHUM, B IUIAaHETAPHBIX U KOC-
MUYECKHUX CUCTeMaXx, B TEHHBIX CTPYKTYpaXx XXMBbIX OPTaHU3MOB.
DTHU 3aKOHOMEPHOCTHM, KaK YKa3aHO BbIIIE, €CTb B CTPOCHUU
OTIIEJIbHBIX OPTaHOB YeJ0BeKa U Teja B 1IeJI0OM, a TaKKe MPOosiB-
JISIIOTCS B OMOpUTMaX U (PYHKLIMOHUPOBAHMU I'OJIOBHOTO MO3ra 1
3pUTEIBHOTIO BOCTIPUSITHS.

Ten0 yesi0BeKa M 30J10TOE CeYEeHHe

Bce koctu yenoBeka BblIepXKaHbl B IPOMOPLIMU 30JI0TOTO Ce-
yeHwus. [1ponopiuu pa3InyHbIX YacTeil HaIllero Tejia CoOCTaBIIsI-
10T YMCJIO, OYeHb OJIM3KOE K 30J10TOMY ceueHuto. Eciu aTu npo-
MOPUMY COBMNAAAOT ¢ POPMYJIO 30JI0TOTO CEYEHUs, TO BHEIII-
HOCTb WJIA TEJIO YeJI0BEeKa CUMTAETCs MACaTbHO CIOKEHHBIMMU.

Eciu mpuHSTH LIEHTPOM YeJIOBEYECKOro Teja TOUKy Mmymna, a
paccTossHME MEXIy CTYITHEl yejioBeKa M TOYKOM myna 3a eau-
HUIY U3MEPEHMSI, TO POCT YeJI0BEKa SKBUBaJICHTeH unciy 1.618.

PaccTosiHue oT ypoBHSI Ijieya 10 MaKyIlIKK TOJIOBBI M pa3Mepa
roJioBbl paBHo 1:1.618.

PaccTostHue oT TOUKHM mymna 10 MaKyIIK/ FOJIOBBI U OT YPOBHSI
IieYa 10 MaKyIIKW rojoBbl paBHO 1:1.618.
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PaccTossHue ToukM myna Ao KOJIEHEW W OT KOJIeHEel 10 CTYyII-
Heit paBHO 1:1.618.

PaccTrossHue oT KoHUYMKa moabopoaKa 10 KOHYMKA BEpXHEl
ryOBI M OT KOHYMKA BepXHe#l ryonl 1o Ho3apeit paBHo 1:1.618.

Co0OCTBEHHO, TOUHOE Ha/IMuKMe 30JI0TOM MPONOPLUKY B JIMIIE
YyeJloBeKa U €CTh Mjieasl KpacoThl JJIs YeJIOBEUECKOIro B3opa.

PaccrosiHue oT KOHUYMKa NoaOdOpoaKa 0 BEpXHEU TMHUU Opo-
Bell M OT BepXHEel JMHUM OpoBeil 1o MaKyIIKK paBHO 1:1.618.

BricoTa nuna/mupuHa auua.

LlenTpanbHasgs ToOYKa CcoOeOAMHEHUS TyO0 OO OCHOBaHWMS
Hoca/mjirMHa Hoca.

BricoTa nuia/paccTosiHie OT KOHYMKA MOoA00poaKa 10 1eH-
TpaJIbHOM TOUKM COETUHEHMUS T'y0.

[lupuHa pra/mMpuHa Hoca.

[lupuHa HOoca/paccTOSIHUE MEXIY HO3IPSIMU.

PaccrosiHue Mexny 3paukaMu/pacCTOSIHUE MEXIY OPOBSIMMU.

JlocTaTOYHO JUIIb TPUOJIM3UTh ceiiuac Ballly JaJdoHb K cebe
¥ BHUMATEJIbHO MOCMOTPETh Ha YyKa3aTeJbHbIM Majiell, U BbI
cpasy Xe Haiijere B HeM (POpPMYJy 30J10TOr0 CEYEHMUSI.

Kaxxnpiii majen Halieil pyku cocTouT u3 Tpex ¢dananr. Cym-
Ma JJIMH IBYX NepBbIX (pajlaHT majblia B COOTHOLIEHUM CO BCEM
IJVHOM Tajiblia U JaeT YMCJIO0 30JI0TOTO ceueHUs (3a UCKII0Ye-
HMEeM OOJIbIIOTO Majblia).

Kpome Toro, CoOoTHOIlIEHUE MEXIY CPETHUM IajblieM U MU-
3MHIIEM TaKXXe paBHO YMCJIY 30JI0TOTO CEUECHMUS.

Y yenoBeka ABe pyKW, Majblibl Ha KaXJOW PyKE COCTOSIT U3
Tpex panaHr (3a UCKII0YeHUEM O0JIBIIOro najblia). Ha kaxnoit pyke
WMeeTCsl MO TITh TajbleB, TO ecTh Bcero 10, HO, 3a UCKITIOUEHUEM
NBYX NBYX()aJaHTOBBIX OOJIBIINX MAaJIblIeB, TOJIBKO BOCEMb MablICB
CO3[aHO IO TIPUHIIMITY 30JI0TOro ceueHMs1. Torma Kak Bce 3Th @ pbl
2, 3, 5 u 8 ectb yncia nocaenoBaTeabHOCT PrOOHAYYM.

Taxxe cieayeT OTMETUTh TOT (DaKT, UTO Y OOJIbIIMHCTBA JI0aei
paccTosiHUe MeXIy KOHIIaMU pacCTaBI€HHBIX PYK PaBHO POCTY.
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McTtuHbI 30710TOr0 ceueHusl BHYTPU HAc 1 B HaIlleM MPOCTPaH-
ctBe. OCOOEHHOCTh OPOHXOB, COCTABISIONINX JIETKUE YeJOBeKa,
3aKJl0YeHa B MX aCUMMETPUYHOCTU. BpOHXU COCTOAT U3 ABYX
OCHOBHBIX JbIXaTeJIbHbIX MYyTeH, ONUMH M3 KOTOPBIX (JIEBbIi)
IJIMHHEe, a Ipyroi (rmpaBblii) Kopode. BBIJIO ycTaHOBIEHO, YTO
9Ta ACUMMETPUYHOCTb MPOJOJIKAETCS U B OTBETBJIEHUSIX OpPOH-
XOB, BO Bcex OoJiee MEeIKUX AbIXaTeabHbIX MyTaX. [Ipuyem coot-
HOIIIEHUE JIUHBI KOPOTKUX U JJIMHHBIX OPOHXOB TaKXKe COCTaB-
JISIeT 30JI0TOe ceyeHre M paBHO 1:1.618.

Bo BHyTpeHHeM yxe uyenoBeka umeercsa opraH Cochlea
(«YnauTka»), KOTOPBIi UCITOMHSIET (DYHKIIMIO MIepeaayn 3ByKOBOM
BUOpalMy. DTa KUCTEBUAHAS CTPYKTypa HAIMlOJHEHA XUIKOCThIO
M TakKXe COTBOpeHa B (popMe YJIUTKHU, coaepxkalleil B cede cTa-
OMIbHYIO JJoTapudMuuecKyto (opmy cnupaiu, paBHyio 73.43’.

JlaBaeHue KpoBU M3MEHSETCS B Ipolecce paboThl cepaua.
HaunbGonbliieit BeIUMUYMHBI OHO JOCTUTAaeT B JIEBOM XEIydO04yKe
cepalla B MOMEHT ero cxkaTusi (CUCToJbl). B apTepusix Bo BpeMs
CHUCTOJIBl 3KEJIyIOYKOB Cepilla KpPOBSIHOE NaBJEHUE ITOCTUTaeT
MaKCHUMaJbHOW BeIWYMHBI, paBHOM 115-125 MM pT. CT. y MoJIO-
JIIOTO 300pOBOro YyeaoBeKa. B MOMEHT pacciiabieHus1 cepaeqHon
MBILIIBI (IMAacToJIa) aBieHue ymMmeHbiaeTcs: 1o 70-80 MM pT. CT.
OTHo1IeHue MaKCUMAaJbHOTO (CUCTOIUYECKOr0) K MUHUMATb-
HOMY (IMacTOJIMYECKOMY) IaBJICHHWIO PaBHO B cpenHeM 1.6, To
€CTh OJIM3KO K 30JI0TOM MPOMOPLIMH.

Ecnu B3gTh 3a eAMHUILY CpelHee NaBJIeHWEe KPOBU B aopTe,
TO CUCTOJIMUECKOE JaBjieHMe KpoBM B aoptTe coctaniseT (.382,
a nuactonmyeckoe 0.618, To ecTh UX OTHOILIEHNE COOTBETCTBYET
30J10TOI MPOIOpIKUK. DTO O3HAyaeT, 4YTo pabora cepiala B OT-
HOIIEHUM BPEMEHHBIX LIMKJIOB U M3MEHEHMSsl NaBJIE€HUSI KPOBU
ONTUMU3UPOBAHBI IO OJHOMY UM TOMY K€ IPUHLIMUITY — 3aKOHY
30JI0TOM IPOHOPILIUN.

Monexyna JIHK coctouT u3 OByX BEpTUKaAJIbHO IIEperlie-
TEHHbIX MEXIy co0oil cnupaseit. {IMHa Kaxaoil U3 3TUX CHU-
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I'ennt

JHK

Puc. 25. Cmpoenue ywacmka cnupaau moaexyavt JIHK

paneit cocrtaBiasieT 34 aHrcrpema, IlMpuHa — 21 aHICTpeM.
(1 aHrcTpeM — oaHa CTOMWJUIMOHHAS 10JIS1 CAHTUMETPA).

Tak BoT 21 u 34 — 310 UMDPHI, clieaylole APYT 3a APYroM B
rnocjaenoBaTeIbHOCTH yucea PuboHauYuM, TO €CTh COOTHOIIEHUE
JJIMHBI U ILIMPUHBI JJorapudmuueckoi cnupaid Moaekyisl JJHK
HeceT B cebe hopMmyJry 3010Toro ceueHus 1:1.618.

30J10TO€E cedyeHne B CKYJIbITYpe

CKyNnbNTYpHBIE COOPYXKEHUS, MAMITHUKM BO3IBUTAIOTCS, YTO-
Obl YBEKOBEUMTh 3HAMEHATEJIbHbIE COOBITHSI, COXPAHUTD B aMSITH
ITOTOMKOB MMEHA MPOCJIaBJIIEHHbIX JIIOJCH, UX TTOABUTY U ACSTHUS.
M3BecTHO, YTO ellie B APEBHOCTU OCHOBY CKYJIBITYPhI COCTaB-
Jisyia Teopus mponopiuii. OTHOLIEHUs YacTeil 4esIoBEeYeCKOro
Tea CBA3BIBAIMCH ¢ (OPMYJIOi 30J10TOr0 ceyeHus. [Ipomopunu
30JIOTOTO CEYEHMsI CO3JAIOT BITeYaTIeHWEe TapMOHWM, KPaCOTHI,
ITO3TOMY CKYJIBIITOPHI MCIOJIb30BaJIA UX B CBOMX IMPOU3BEICHUSIX.
CKyJnbNTOPBI YTBEPKIAIOT, YTO TAJIUS JAEJIUT COBEPIICHHOE YeJI0-
BEYECKOE TeJIO B OTHOLIEHUH 30JI0TOT0 ceyeHus1. Tak, Harpumep,
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3HAMEHMTas1 CcTartysd AToJUIOHA
benbBenepckoro cocTouT u3 ya-
CTEH, HEJSIIMXCI IO 30J0ThIM
OTHoLIeHUsIM. Benukuii npes-
Herpeueckuii ckyabntop Ouanii
4acTO MCIOJb30BaJ 30JI0TOE Ce-
YEHUE B CBOMX MPOU3BEIACHMUSIX.
CaMbIMU 3HAMEHUTBIMU U3 HUX
obutn ctatyst 3eBca OIMMITMIA-
cKoro (KoTtopasi cuMTajgach OJ-
HUM U3 4yaec cBeta) u AQUHBI
[TapdeHoc.

HM3BecTHa 3070Tass mpoIop-
uus cratyu AnosuioHa besbse-
NE€PCKOTro: POCT U300paKeHHOTO
YeJIoBeKa JEIUTCI MYyIOYHOM
JIMHUEW B 30JI0TOM CEYEHUU.

Puc. 26. Anoaaon beaveedepckuii

30J10TO€E CedyeHne B ApXUTEKType

B xHUTAX 0 30J10TOM CEYEHUM MOXKHO HAlTU 3aMeUaHNe O TOM,
YTO B apXUTEKTypE, KaK U B KUBOMUCHU, BCE 3aBUCUT OT MOJIOXKE-
HUS HAOJIoAaTeNIs, M YTO, €CIM HEKOTOPHIE TTPOITOPIIUY B 3IaHUN
C OJHOM CTOPOHBI KaXyTCs 00pa3ylIIUMU 30JI0TOE CeYeHUe, TO
C IpPyTUX TOYEK 3pEeHMUs OHU OYAyT BBHINVISIAETh MHAde. 30JI0TOe
ceyeHue aaeT HauboJjiee CIIOKOMHOEe COOTHOIIEHNE pPa3MepOB TeX

NJIN NHbIX OJIMH.

OfgHUM U3 KpacUBEMIINX MPOM3BEICHUN IpeBHETPEYECKOM ap-
XUTEKTYpHI saBasiercs [lapgenoHn (V B. 10 H. 3.).

Ha pucyHkax BuaeH Leblii psii 3aKOHOMEPHOCTEe!, CBSI3aH-
HBIX C 30JI0TBIM ceyeHueM. [Ipomopuun 31aHUs MOXHO BbIpa-
3UTh Yepe3 pasandHble cterneHu yncia ® = 0.618...
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Puc. 27. Ilappenon — opeenezpeueckuii xpam

[TapdeHOH MMeeT BoceMb KOJOHH IO KOPOTKMM CTOPOHaM U
17 mo nIMHHBIM. BBICTYNBI cieslaHbl LIeJMKOM U3 KBaIpaTOB MEH-
TUIMICKOTO MpaMopa. biaropoactBo MaTepuana, U3 KOTOPOTO
IMOCTPOEH XpaM, MO3BOJMUJIO OrPAHUYUTh MPUMEHEHUE OOBIYHOMI
B I'PEUYECKOIl apXUTEKType pacKpackM, OHa TOJbKO MOAUYEPKUBAET
JeTaju U oopa3yeT BETHOM (DOH (CMHMIA U KpACHBIN) TSI CKYJIb-
nrypbl. OTHOILIIEHUE BBICOTHI 3JaHUS K ero jimHe paBHO 0.618.
Ecnu npoussectu neneHue [apdheHoHa 1o «30710TOMY CEYEHUIO»,
TO TIOJYYUM T€ WM MHBIE BBICTYIIHI (pacaaa.

Ha nnane nona ITapdeHoHa Takke MOXHO 3aMeTUThb 30J10-
Thl€ TIPSIMOYTOJIbHUKM:

30JI0TO€ COOTHOIIEHUE Mbl MOXEM YBUJIETh U B 31aHUU CO-
6opa Ilapuxckoit boromatepu (Hotp-Jlam ne Ilapu), v B nu-
pamuae Xeorica.

He Tonbko erumnerckue nmupaMmuabl HOCTPOSHBI B COOTBETCTBUU
C COBEpPILEHHBIMU MPOIOPLIMSIMU 30JI0TOTO CEYSHUSI, TO K& CaMoe
sIBJICHE OOHAPYKEHO U Y MEKCUKAHCKUX TTMPaMUI.

Honroe Bpemsi cuuTtanu, uro 3oauyue JpesHeir Pycu crpounu
BCE «Ha IJIa30K», 0e3 0COObIX MaTeMaTUYeCKUX pacueToB. OgHaKo
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HOBeMIIMe MCCleNoBaHus MOKa3alu, YTO PYCCKHUE apXUTEKTOPHI
XOpOIIIO 3HaJM MaTeMaTUYecKue MPOormopLUun, O YeM CBUIETEb-
CTBYET aHAJIU3 T€OMETPUU IPEBHUX XPAMOB.

M3BecTHbIN pycckuii apxutekTop M. KazakoB B cBoeM TBOp-
YECTBE IIMPOKO MCHOJIb30BaJ 30JI0TO€ ceyeHue. Ero tajaHT ObLt
MHOTOTPaHHBIM, HO B 0OJIblIIei CTENEHU OH PACKPbLICS B MHOTO-
YUCJIEHHBIX OCYILIECTBICHHBIX MPOEKTaX KUJIbIX JOMOB 1 ycajeo.
Hanpumep, 3010TO€ ceyeHHE MOXKHO OOHAPYXKUTDH B apXUTEKTYpe
3gaHus ceHata B Kpemue. I1o nmpoekty M. KazakoBa B MockBe
ObL1a mocTpoeHa ['onuubIHCKas 00JbHULIA, KOTOPask B HACTOSIIEE
BpeMsi Ha3biBaeTcs llepBoii KIMHWYECKOW OOJbHULIEH MMEHU
H. U. Iluporosa.

Eme onuH apxutekTypHbIil meaeBp MockBel — gom [lamiko-
Ba — SIBJISIETCS] OMHUM U3 HanOoJiee COBEPIIEHHbBIX MMPOU3BEAECHUIA
apxuTeKkTypbl B. baxeHoBa.

IIpexpacHoe TBOopeHuMe B. baxeHoBa MpPoOYHO BOLLIO B aH-
caMOJib LIeHTpa coBpeMeHHOM MocCKBbI, oboratuio ero. Hapyx-

Puc. 28. Jlom Ilawmrosa
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HBIA BMUI JOMa COXpaHWJICS TMOYTHM Oe3 M3MEHEHMIA 0 HaIluX
JIHEM, HECMOTpPS Ha TO, UTO OH CUJIbHO obropen B 1812 romy. [1pu
BOCCTAaHOBJICHUHM 3JaHME Ipruodpesao 0osice MacCUBHBIE (POPMBI.
He coxpaHunach U BHYTpeHHSIS TIJIJaHMPOBKA 3AaHUsI, O KOTOPOI
NAlOT MPEeACTaBIeHUS TOJIbKO YePTEeX HUXKHEro Taxa.

MHorue BbIcKa3blBaHUsI 3014€r0 3aCAy>KMBAalOT BHUMAHUS U B
Hamu gHU. O cBOeM JIroOouMoM ucKyccTBe B. baxkeHoB rosopur:
«ApXUTEKTypa IJIaBHEHIIIMe UMeeT TPU IpeaMeTa: KpacoTy, CIo-
KOWHOCTh M MPOYHOCTh 3AaHMs... K TOCTMXKEHUIO CEro CIy>XKUT
PYKOBOJICTBOM 3HaHME MPONOPLMH, NIEPCIIEKTUBA, MEXaHUKA WU
BooOI11Ie (hp13MKa, a BCEM UM OOIIMM BOXIEM SIBJISIETCSI paCCyI0K».

30J10TO€E CeueHne B My3bIKe

JIto60€e My3bIKajJbHOE MPOU3BEACHUE UMEET BPEMEHHOE IpPO-
TSDKEHUE U JICJIUTCS HEKOTOPBIMM «3CTeTMYECKMMU BeXaMu» Ha
OTAEJbHBIE YaCTH, KOTOpble OOpallaloT Ha ce0si BHUMaHUE U
00JIeryaloT BOCHPUSITUE B LIEJIOM. DTUMM BE€XaMU MOTYT OBITh
JTVMHAMWYECKNME W MHTOHALIMOHHbIE KYJIbMWHALIMOHHBIE ITYHKThI
MY3bIKQJILHOTO TIpou3BeneHus. OTnelbHble BPEMEHHbIE WHTEP-
BaJIbl MY3bIKaJIbHOTO MPOU3BEACHMSI, COSAUHSIEMbIE «KYJIbMUHA-
LIMOHHBIM COOBITUEM», KaK MPaBUJIO, HAXOAITCS B COOTHOLIEHUN
30J10TOrO CEYEHUSI.

Eme B 1925 romy uckyccrBoBen JI. JI. CabaHeeB, mpoaHAIU3UpPO-
BaB 1770 My3bIKaJIbHBIX ITIPOM3BeACHMI 42 aBTOPOB, ITOKAa3aJ1, 4TO I10-
JaBJISI0Iee OOJBIIMHCTBO BbIIAIOIINXCS COYMHEHUI MOXHO JIETKO
pa3neanuTh Ha YaCTU WJIY T10 TEME, WY 10 UHTOHALIMOHHOMY CTPOIO,
WJIM 0 JIaIOBOMY CTPOIO, KOTOPBIE HAXOMSATCS MEXITY COOOI B OTHO-
ILIEHWUM 30JI0TOro ceueHus. [IpruemM, yeM TaJTaHTJIMBEE KOMITO3UTOP,
TEM B OOJIbIIEM KOJIWMYECTBE €r0 IMPOM3BEACHUI HAWACHBI 30J10ThIC
ceyeHus1. [1o mHeHuto CabaHeeBa, 30J10TO€ CEYEHUE TTPUBOIUT K
BIEYATJIEHUIO OCOOO CTPOMHOCTH MY3bIKAJIBHOIO COYMHEHMST. DTOT
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pe3ynbTrat CabaneeB mpoBepuia Ha Beex 27 atonax @. Illonena. On
oOHapyku1 B HUX 178 3010ThIX ceueHuid. [1pu 3TOM 0Ka3aaock, 4To
HE TOJbKO OOJIbIIIKE YACTH 3TIONO0B AEJSTCS MO IIUTEIbHOCTU B OT-
HOIIIEHUH 30JI0TOTO CEYEHMUSI, HO M YaCTU 3TIOIOB BHYTPU 3a4acTyIO
JEJISITCSL B TAKOM XK€ OTHOILIEHUH.

KoMmosutop m yyeHbiit M. A. MapyTaeB IOACYUTAT KOJIM-
YeCTBO TaKTOB B 3HAMEHUTOM cOHaTe «ArmmaccuoHaTa» W Ha-
LIeJl psif MHTEPEeCHBIX YMCIOBBIX COOTHOIIEHUM. B yacTHOCTH,
B pa3pabOTKe — LIEHTPAJIbHOU CTPYKTYpPHON €OWHUIIEC COHATHI,
IJIe MHTEHCMBHO Pa3BUBAIOTCSl TEMbl 1 CMEHSIOT APYT JIpyra To-
HaJIbHOCTH, — JIBA OCHOBHBIX pa3zaena. B mepBom — 43.25 takTa,
BO BTopoM — 26.75. OtHomeHue 43.25 : 26.75 = 0.618 : 0.382 =
1.618 maet 30110TOE CEUEHHE.

Haubombliliee KonmyecTBO MPOU3BEACHMIA, B KOTOPBIX UMEETCS
30J10TOE ceueHue, y A. ApeHckoro (95%), J1. berxosena (97%),
V. Taitnaa (97%), B. Mouapra (91%), ®. IlloneHa (92%),
®. lybepra (91%).

Ecnu My3blka — rapMOHUYECKOE yHOpsiIOYeHUEe 3BYKOB, TO
M033Usl — rapMOHMYECKOe yrnopsimoueHue peuyu. YeTKuil putM,
3aKOHOMEpHOE YepenoBaHue yIapHbIX U Oe3yldapHbIX CJIOrOB,
yIOpsiIoYeHHasl pa3MEPHOCTh CTUXOTBOPEHUI, UX SMOLIMOHAJb-
Hasl HACHIIIEHHOCTD JEJIal0T IT033UI0 POIHOM CECTPOM MY3bIKAIb-
HBIX IPOU3BEACHUIA.

30/10TO€ ceuyeHME B IT033MM B MEPBYIO OYepellb MPOSIBISETCS
KakK HaJu4yue onpeeeHHOIO MOMEHTa CTUXOTBOPEHUS (KYJIbMU-
HallMK, CMBICJIOBOTO TepejioMa, TJIaBHOM MBICIU TIPOU3BEACHMS )
B CTPOKE, IPUXOSIIEICs Ha TOUKY AeJeHUsI OOIEeT0 Yucia CTPOK
CTUXOTBOPEHMS B 30J0TOI mpornopluu. Tak, eciu CTUXOTBOpPE-
Hue comepxuT 100 cTpok, TO mepBas TOYKa 30J0TOrO CEUYCHMUS
MPUXOIUTCS Ha 62-10 cTpoKy (62%), BTopass — Ha 38-10 (38%) u
T. 0. [1pousBenenust Anekcanapa Cepreesuua IlymikmnHa, 1 B TOM
yncne «Eprennit OHernH», — TOHYAMIIIEe COOTBETCTBUE 30JI0TOMN
nponopunu! I1poussenenus llora PyctaBeau u M. 1O. JlepmoH-
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TOBa TaKXKe MOCTPOEHbI MO MPUHIIUITY 30J0TOro ceueHus. Crpa-
IWBapy MUcaji, YTO C TTOMOIIbIO 30JI0TOTO CEYEHHSI OH OMpPeaeIsiI
MecTa 1151 f-00pa3HbIX BBIPE30B Ha KOPITyCax CBOMX 3HAMEHUTBIX
CKPUIIOK.

30J10TOE CeYyeHre B MOI3NU

HMccrnenoBaHus MO3TUYECKMX MPOM3BEICHUIN C 3TUX MHO3ULIUIA
TOJIBKO HaYMHaroTCsl. M1 HaumHaTh Hy>KHO ¢ 1o323un A. C. IlymkuHa.

Benb ero npousseneHusi — odOpasel] Haubosee BbIIAIOIIMXCS
TBOPEHUI PYCCKON KYJIbTYyphl, OOpa3el] BbICOYAMIIErO YpPOBHS
rapmoHuu. C noa3uu A. C. [lymikuHa Mbl 1 HAYHEM MOUCKHU 30-
JIOTOI MPOIOPLUUU — MepUJia TApMOHUU U KPACOTHI.

MHoroe B CTPYKType IO3TUYECKUX MPOU3BEICHUIN POTHUT
3TOT BUJ MCKYCCTBa C MYy3bIKOW. UeTKMIA pUTM, 3aKOHOMEPHOE
yepeaoBaHWE YAApHBIX U Oe3yJapHBIX CJIOrOB, YIOPSIIOYEHHAas!

Puc. 29. Anexcandp Cepeeesuu Ilymkun —
eeaunaiwuil pycckuil nucamensv u nodm
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pPa3MEPHOCTb CTUXOTBOPEHUI, MX 3MOLMOHAIbHASI HACHIILIEH-
HOCTb JIeJIal0T MO33UI0 POJHON CECTpOii My3bIKaJIbHBIX TTPOU3BE-
neHuii. Kaxneiii cTux oGaamaer cBoeid My3bIKaJbHOU (hOpMOI,
CBOEl pUTMUKOI 1 Menoaueil. MOXHO OXMIaTh, YTO B CTPOSHUU
CTUXOTBOPEHUI MPOSIBITCS HEKOTOPbIE YEPTbl MY3bIKaJTbHbBIX
NPOU3BEACHUMN, 3aKOHOMEPHOCTUA MY3bIKAJIbHOM TapMOHUHU, a,
cJenoBaTebHO, U 30J10Tasl POIOPIIKS.

HayHem ¢ BeqMYMHBI CTUXOTBOPEHUS, TO €CTb KOJMUYECTBa
cTpoK B HeM. Kazanaoch Obl, 3TOT mapaMeTp CTUXOTBOPEHUSI MOXET
U3MEHSIThCSI TIPOU3BOIbHO. OMHAKO 0Ka3ajoCh, YTO 3TO HE Tak.
Hanpumep, npoBenenHsbiii H. BacloTMHCKUM aHalIu3 CTUXOTBO-
penuit A. C. IlymikyHa mokasaji, 4To pa3mepbl CTUXOB pacIipe-
JleJIeHbl BeCbMa HepaBHOMEPHO; oka3ajnoch, yTo A. C. IlymkuH
SIBHO MpearounTaer pasMmepsl B 5, 8, 13, 21 u 34 cTpok (uucia
Ddubdonauun).

MHorumMu ucciienoBaTeasiMu ObLIO 3aMEYEHO, YTO CTUXOTBO-
peHusl MoA0OHBI MY3BIKAJIbHBIM MPOM3BEICHUSIM; B HUX TaKXkKe
CYLIECTBYIOT KYJIbMUHAIIMOHHBIC IMYyHKTbI, KOTOPbIC NEJSIT CTH-
XOTBOPEHME B MPOMOPLIMU 30J0TOTO ceueHus. PaccmoTpum, Ha-
npumep, ctuxorBopeHue A. C. IlymknHa «CanoxXHUK»:

Kapmuny pa3 evicmampuean canoiwcHuk

U 6 0bysu owubky ykazan;

B3s6 momuac kucmo, ucnpasuacs xXy00XiCHUK,
Bom, nodbouacs, canoxcnuk npodoaxcan:
«MHe kaxcemces, auyo HeMHO20 KPUBo...

A sma epyos, He cauwkom au Haza?

Tym Anennec npepsan Hemepneaugo:
«Cyou, dpyxcok, He 8blute canoealy

Ecmb y mens npusmens Ha npumeme:

He gedaro, 6 kakom bvL o npeomeme

b 3uamoxom, xoms cmpoe oH Ha c108ax,
Ho uepm eco necem cydumo o ceeme:
ITlonpobyii on cyoums o canoeax!
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ITpoBenem aHamm3 310l TpUTUr. CTUXOTBOPEHME COCTOUT M3
13 cTtpok. B Hem BwImensieTcst 1Be€ CMBICIOBBIE YacTU: TepBas B
8 cTpok u BTopas (Mopaib nputdn) B 5 cTpok (13, 8, 5 — uuncna
Ddubdonauun).

OnHo u3 nocaeaHux ctuxotBopeHuii A. C. IlymkuHa «He no-
pOro 1IeHIO s TPOMKMeE IpaBa...» COCTOUT U3 21 CTPOKM U B HEM
BBIZIEJISIETCSI IBE CMBICJIOBBIC YacTU: B 13 1 8 CTpoK:

He dopoeo uenro s epomkue npasa,

Om Koux He 00Ha Kpysucumcs 201086d.

A He ponwy 0 mom, umo omka3zaau 6oeu

MHmue 6 caadkoii yuacmu ocnapueams HaAo02u
Hnu mewamo yapam opye c dpyeom eoegamo,
U mano eops mue, c60600H0 U newamso
Mopouum oayxos, uab uymkas ueH3ypa

B ocypuanvubix 3ameicaax cmechsem oasazypa.
Bce smo, sudume av, crosa, croea, croea.
HUnvie, ayuwmue, mue dopoeu npasa:

HUnas, ayuwasn, nompebrna mue ceobooa:
3asucemsv om yaps, 3a8ucems om Hapooa —
He 6ce au nam pasno? boe ¢ Humu.

Hukxomy

Omuema e dasamw, cebe AulLb camomy
Cayxcums u yeoxcdams,; 045 eéaacmu, 045 Auspeu
He enymov Hu cosecmu, HU NOMbICA08, HU WeU;
Ilo npuxomu ceoeii ckumamucs 30ecb U mam,
Jluesce 6oxcecmeeHHbIM NPUPOOLL KpACOMAaM,
U nped cozdanusmu uckyccme u 600XHOBEHbS
Tpenewa padocmmo 6 8ocmopeax ymuneHws,
Bom cuacmve! Bom npasa...

XapakTepHO, 4TO M IlepBas 4yacTh 3Toro cruxa (13 cTpok) 1o

CMBICJIOBOMY COAEPKAHMIO IeJIMTCS Ha 8§ U 5 CTPOK, TO €CTh BCE
CTUXOTBOPEHME MOCTPOEHO MO 3aKOHAM 30JI0TOM MPOITOPILIMH.
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[IpencraBiasieT HECOMHEHHbBIN MHTEpeC aHaau3 pomaHa «EB-
reHuit OHeruH», caenaHHblii H. BacroTuHCKuM. DTOT poMaH
COCTOMT M3 8 TJIaB, B KaXIIO#l U3 HUX B cpeaHeM OKoJio 50 CTUXOB.
HaubGonee coBepuieHHOI, HanbO0I€e OTTOYEHHOM Y SMOLIMOHATb-
HO HACBIIIIEHHOH IBIgeTCd BocbMad ri1aBa. B Helt 51 ctux. Bmecte
¢ miucbMoM EBrenmust K TatbsHe (60 CTpOK) 3TO TOYHO COOTBET-
cTByeT unciay PudboHauuu 55!

H. BacrotuHckuii KoHcTaTtupyeT: «KyabMuHanuei rjiaBbl SIB-
JseTcss oobsicHeHue EBreHuss B mo6BuM K TarbssHe — CTpoka
«baenHeTh U racHyTh... BOT 01aXKEHCTBO!» DTa CTpoKa JAEJIUT BCIO
BOCBMYIO TJIaBY Ha JIBE YacTU: B epBoii 477 CTPOK, a BO BTOPOil —
295 ctpok. Mx otHomeHune paBHo 1.617! ToHuaiimiee cooTBeT-
CTBUE BEJIMYMHE 30JI0TOM Mpornopuuu! DTo BeJIUKOe 4yao rap-
MOHMHU, coBeplIecHHOe reHueM A. IlymkunHal»

. Po3eHOB mpoBes aHaJIM3 MHOTHUX TMO3TUYECKUX ITPOM3BE-
nenuii M. 1O. JlepmonrtoBa, U. @. lllunnepa, A. K. Tosctoro n
Tak>ke OOHApYKUJI B HUX 30JI0TOE CeYeHUeE.

3HaME@HUTOE CTUXOTBO-
peaune M. 1O. JlepmoHTO-

Ba «boponuHo» pgenuTcsa Ha
JIB€ 4aCTU: BCTYILUICHUE, 00-
palieHHOe K pacCcKa3uuky
U 3aHUMAalolllee JUIllb OAHY
crpody («Ckaxure, nsins,
BeIb HEIApOM...») U TJIaB-
HYI0O 4acTb, MOpeIACTaBJsIIO-
LIYI0 CaMOCTOSITEJIbHOE 11e-
Jloe, KOTOpoe pacmaaaeTcs
Ha JIB€ paBHOCUJIbHbIE Ya-
ctu. B mepBoii U3 HUX onu-

CbIBACTCH, € HApaCTalOLM Puc. 30. M. IO. Jlepmonmos —

HalpAXEHUEM, OXNIaHUE 00UH U3 NEPEbIX PyCCKUX No3moe
00s1, BO BTOpOii — caM OO, XIX cmoaemus
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C MOCTENMEHHbIM CHMXXKEHHWEM HaMpPsDKeHUSI K KOHILY CTUXOTBO-
penust. I'paHuIIa MEXIYy STUMM YaCTSIMU SIBJISIETCSI KyJbMUHAIIM-
OHHOWM TOYKOH MPOM3BENCHMSI M MPUXOAUTCI KaK pa3 Ha TOUKY
NEeJICHUSI €r0 30JI0ThIM CEYEHUEM.

I'maBHast YacTb CTUXOTBOPEHMSI COCTOUT U3 13 CEMUCTUILINIA, TO
ectb 3 91 crpoku. PaznenuB ee 3010ThIM ceueHueM (91:1.618 =
56.238), ybexxmaeMcsl, 4TO TOYKa JEJICHWSI HAXOOWUTCS B Hayajie
57-ro crtuxa, rae CToUT KopoTkas ¢pasa: «Hy, X ObL1 meHek!»
MmMeHHO 3Ta (pasza mpencrtaBisieT COO0M «KyJIbMUHALIMOHHBIN
IMYHKT BO30YKIE€HHOTO OXXUIAHWS», 3aBEPIIAIOIINAI IIEPBYIO YaCTh
CTUXOTBOpPeHUs1 (oXugaHue 00s1) U OTKPBIBAIOLIMI BTOPYIO €rO
yacTh (onmucaHue 00s).

Takum oOpa3zoM, 30JI0TOE CEYEHME UTpaeT B IMOA3UM BeCbMa
OCMBICJICHHYIO POJib, BbIAEHSS KyJIbMUHAIIMOHHBIA MYHKT CTH-
XOTBOPEHMUSI.

MHorue uccaenoBateaud Mo3-
Mbl [llota PycraBenu «Burtssb B
TATPOBOI IIKype» OTMEYaIOT UC-
KJIIOYMTEIbHYI0 TapMOHUYHOCTD
1 MEJIOIMYHOCTb €ro CTUXa. DTU
CBOMCTBA IIOAMBI TPY3MHCKUIA
yueHbIii akageMmuk I'. B. Llepete-
JIU OTHOCUT Ha CYET CO3HATEJb-
HOTO MCIIOJIb30BaHUSI TMO3TOM
30JI0TOIO0 CeueHMsl, KaK B (op-
MUPOBaHUM (POPMBI MO3MBI, TaK
1 B IOCTPOEHUU €€ CTHUXOB.

IToama III. PyctaBenu cocrto-
ut u3 1587 ctpod, Kaxxnast ux Ko-
TOPBIX COCTOUT U3 YETHIPEX CTPOK.
Kaxmass cTpoka coOCTOUT U3

Puc. 31. Illoma Pyemaseu — 16 c0TOB 1 EeMUTCSI Ha ABE paB-

apysunciuil 20cydapemeenivit HbI€ YaCTH I10 § CJIOrOB B KaXKJA0M

deameav u nosm XII eéexa NOJTyCTUIINH.
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Bce monyctuims aensitcs Ha IBa CerMeHTa ABYX BUIOB: A —
MOJIYCTUILIME C PAaBHBIMM CETMEHTaMU U YETHBIM KOJMYECTBOM
cioroB (4+4); B — monycTuime ¢ HECUMMETPUYHBIM JeJICHUEM
Ha aBe HepaBHBIe YacTu (5+3 wau 3+5). Takum obpa3oM, B IOIy-
ctuiiiu B monyyaioTcs cooTHolneHus 3:5:8, 4To SBISIETCS TIPU-
OJIMKEHMEM K 30JI0TOI MPOMOPLIMH.

YcranosnaeHo, uto B moasme L. PycraBeau u3 1587 crpod
OosibIle TTOJIOBMHBI (863) ITOCTPOEHBI IO MPUHIIMITY 30JI0TOTO
ceyeHus. B Hale Bpemsi poauiicsl HOBbII BUI MCKYCCTBA — KHMHO,
BOOpaBIINit B ce0s1 [paMaTypruio AeiCTBYS, XUBOIIKUCH, MY3bIKY.
B BbIgarommxcss MpoM3BENCHMUSIX KMHOMCKYCCTBA ITPAaBOMEPHO
HCKaThb TMPOsIBJIEHNS 30J10TOro ceueHusl. [lepBbIM 3TO caenan co-
3gaTenb 1eaeBpa MUpoBoro KMHO «bponeHocen [ToreMkuH» Ku-
Hopexuccep Cepreii Dit3eHINTeH. B TocTpoeHUM 3TOI KapTUHBI
OH CyMeJl BOIUIOTUTh OCHOBHOI MPUHIIMIT TAPMOHUMU — 30JI0TOE
ceueHue. Kak ormeuaer cam C. Dit3eHIITeIH, KpacHbI (ar Ha
MauTe BOCCTaBIIero OpoHeHocua (Toyka amoresl (puyibMa) B3BU-
BaeTCsd B TOYKE 30JI0TO MPOMOPLMU, OTCYMTHIBAEMOI OT KOHIIA
(punbma.

30J10TOE ceyeHne B mpudrax
1 OBITOBBIX NpeAMeTax

Oco0b1ii BUA M300pa3uTEbHOTO MCKyccTBa ApeBHelt ['pernun
CJIeIyeT BbIICJUTh: M3TOTOBJIEHHWE W POCHUCH BCEBO3MOXKHBIX
COCY/IOB.

B uzsgiHoi hopme J1erko yraabiBaloTCs MPONOPLIMU 30JI0TOTO
ceyeHus.

B xuBOnucU M CKyJBNTYype XpaMOB, HAa MpeaAMeTax JOMallHe-
ro oOMxoJa APEBHUE ETUNTSIHE Yallle BCero n3obdpaxaau 00roB u
(bapaoHOB. bbUIM yCTaHOBJIEHBI KAHOHBI U300PaXXEHUSI CTOSIIIETO
YyeJIoBeKa, UAYIIEro, CUISIIETO U T. 1. XyTOXXHUKU 00s13aHbI ObLIU
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3ay4MBaTh OTAEIbHbBIE (DOPMbI U CXEMbI U300paKeHus MO TabJu-
aMm 1 obpasuam.

XynoxHukH [peBHeil I'peunn coBepllany CrielaabHbIE My-
TeuecTBUsl B Erumner, 4ToObl MOYYUTHCSI YMEHMIO T10Jb30BAThCS
KaHOHOM.

Ontumagbhbie pU3NIECKHE MTAPAMETPbI
BHEIIIHEH Cpeabl

I'pomMKoOCTB 3ByKa.

M3BecTHO, YTO MaKcUMMaJibHasg TPOMKOCTb 3ByKa, KOTOpast
BBI3bIBAeT OoJieBhIe olylieHus, paBHa 130 gerubenam. Eciam pas-
NeJUTh 3TOT UHTEpBa 30J10Toi Tpornopuueit 1.618, To moayuyum
80 meunbes, KOTOpbIe XapaKTePHBI JIJIsI TPOMKOCTH YeJIOBEYECKO-
ro KpuKa.

Ecnu Teneps 80 neumben pa3aeauTh 30J0TOM IporopLueii, To
nosryanM 50 menmOelr, 4TO COOTBETCTBYET T'POMKOCTH YeJloBeUe-
CKOM peyu.

Haxkonen, ecamn pasgenuth 50 nenmOen KBaapaToM 30JIOTOM
nponopuyu 2.618, To moayunm 20 genmoOen, 4To COOTBETCTBYET
LLIETIOTY YeJI0BeKa.

Takum o6pa3om, Bce XapaKTepHbIe apaMeTPbl TPOMKOCTH 3BY-
Ka B3aMMOCBSI3aHbI UYepe3 30JI0TYIO ITPOIOPIIHIO.

BnaxxHocTh Bo3myxa.

ITpu Temmieparype 18-20°C untepBan BaaxHoct 40-60% cuu-
TaeTCS ONNTUMATbHBIM.

I'paHu1IbI ONTUMAJIBHOIO AMAana3oHa BJIAXXHOCTU MOTYT OBITh
MOJTyYeHBI, eciu adCcoIoTHYIO BiaxkHocTh 100% nBaxnbl pasnie-
JIATH 30J10ThIM ceueHreM: 100 / 2.618 = 38.2% (HMKHSISI rpaHUIIA);
100 / 1.618 = 61.8% (BepxHss TpaHULIA).

JlaBneHue Bo3ayxa.

ITpu maBnenuu Bo3myxa 0,5 MIla y yenoBeka BOZHMKAIOT He-
MPUSTHBIC OIIYILIEHMSI, YXYAIIaeTcs ero (puandeckasi U rMCuxosio-
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ruueckas gesareabHocTh. [Tpu nasnenuu 0.3-0.35 MIla paspema-
eTcsl TOJIbKO KpaTKOBpeMeHHasl padota, a npu naBieHuu 0.2 MIla
paspelaeTcst padbotaTh He 0ojiee 8 MUH.

Bce atu xapakTepHble ITapaMeTphl CBSI3aHbl MEXIAY OO0 30J10-
toit mportopuueii: 0.5 / 1.618 =0.31 MIla; 0.5 /2.618 = 0.19 MI1a.

Temneparypa Hapy>kKHOTO BO31yXa.

I'paHnyHBIMU MapamMeTpaMM TeMIlepaTypbl HAPYKHOTO BO3MIY-
Xa, B IIpeJesiax KOTOPbIX BO3MOXHO HOPMaJIbHOE CYILECTBOBAHUE
(a, r1aBHOE, CTaJI0 BO3MOXHBIM IMPOMCXOXKIEHUE) YesioBeKa sSIB-
ngeTcs nuamna3oH temmepatyp ot 0 mo +(57-58)°C. OueBuaHoO, 10
MepPBOIi rpaHUILIe TTOSICHEHU MOXHO HE IMPUBOJIUTD.

Paznenum ykazaHHbBIN OMana3oH IIOJIOXKUTEJbHBIX TeMIlepa-
Typ 30JIOTBIM ceueHueM. [Ipu 3ToM moayuyuM aBe rpaHuUIbl (00e
IPaHULIbl SBJSIOTCS XapaKTepHBIMU [Jisl OpraHuM3Ma 4YejoBeKa
TeMmIiepaTypaMm): MepBasi COOTBETCTBYET TeMIlepaType, BTopas
rpaHuIla COOTBETCTBYET MaKCHMMaJbHO BO3MOXKHOI TeMIlepaType
Hapy>KHOTO BO31yXa JJjIs1 OpraH1u3Ma 4eoBeKa.

30J10TOC CeueHHe B JKMBONMUCH

Ewme B snoxy BospoxneHus
XYIOXHUKU OTKPBUIU, UTO JIIO-
0ast KapTMHA UMEET OIpe/iesIeH-
Hbl€ TOYKU, HEBOJIbHO IPUKO-
BBIBAlOII€ Hallle BHUMaHMUE,
TaK Ha3bIBaeMble 3pUTEJIbHbIC
HeHTphl. [1pu 3TOM abCOTIOTHO
HEBaXXHO, KakKoil popmaT ume-
€T KapTMHA — TOPU30HTAJIbHBIN
WJIM BepTUKAJIbHBINA.
Takux Touek Bcero yeThipe, 1
pacnoJiokeHbl OHU Ha PaccTosi- Puc. 32. 3pumeasnvie
HuM 3/8 u 5/8 OT COOTBETCTBY- UEeHmpbl KapMuHbL
IOIIMX KpaeB MJIOCKOCTH.
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JlaHHO€E OTKPBITHE Y XyJTOKHUKOB TOTO BpeMEHHU MOJIyIUJI0 Ha-
3BaHME «30JI0TOE CEUYEHNE KapTUHbI».

Ilepexonst K mpuMepaM 30JI0TOTO CEYEHUST B XKUBOITMCH, HETb3S
He OCTaHOBMTb CBOETO BHMMAaHWUSI Ha TBopuecTBe JleoHapmo nma
Bunun. Ero nuynocth — onHa u3 3aragok ucropuu. Cam JleoHap-
1o na Bunuu roBopui: «IlycTh HUKTO, He OyIydn MaTeMaTUKOM,
He JIep3HET YNTAaTh MOU TPYIbI».

OH CHHUCKAaJI cJIaBy HEMPEB30MAEHHOTO XyI0XXHUKA, BEJIMKOTO
Y4EHOTO, TeHUS, IPEABOCXUTUBIIIETO MHOTME N300peTeHMsI, KOTO-
pBbIe He OBIJIM OCYIIECTBIECHBI BILUIOTh 10 XX B.

Het comHeHuii, yto JleoHapno na BuHUM ObLT BEJIMKUM XY-
TOXHUKOM, 3TO IIpU3HAaBaJMd yXKe €ro COBPEeMEHHUKU, HO ero
JIMIHOCTh U JEATEILHOCTb OCTAHYTCSI MOKPBITBIMUA TaHOM, TakK
KaK OH OCTaBMJI IOTOMKaM He CBSI3HOE M3JIOKEHUE CBOUX UJeH, a
JINIIIh MHOTOYKCJIEHHBIE PYKOIMCHBbIE HAOPOCKH, 3aMETKH, B KO-
TOPBIX TOBOPUTCST «000 BceM Ha cBeTe». OH IMuca cripaBa HaJeBO
HEepa30OpPUYMBBIM TTIOYEPKOM M JIEBOI PyKOM. DTO caMblif U3BECT-
HBII, U3 CYILIECTBYIOIINX 00pa3el] 3epKaJbHOTO M1ChMa.

Puc. 33. Jleonapoo oa Bunuu
«Mona Jluza» («Inucoxonoa»)
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IToptper Monsl JIu3zsl (JI>)KOKOHIBI) TOJTHAE TOAbl MPUBJIEKAET
BHUMaHHE HCCIIeIOBaTeNiell, KOTOpble OOHApYXWJIM, 4YTO KOM-
MO3UILIMSI PUCYHKA OCHOBAHA Ha 30JIOThIX TPEYTOJbHUKAX, SBJISI-
IOIIMXCSA YaCTSIMU MPaBWJIBHOIO 3BE3AYATOrO IISITUYTOJIbHUKA.
CyliecTByeT oO4eHb MHOTO BEpCUil 00 MCTOPUM 3TOrO IOpTpeTa.
Bot onHa n3 HuX.

Opnaxnbl JleoHapno nga BuHum monyumsn 3aka3 oT OaHKUpa
®paHuecko aenab [I>XKOKOHAO HamucaThb HOPTPET MOJIOAOM KEH-
LIMHBI, XeHbl 0aHKupa, MoHbl JIu3bl. 2ZKeHirHa He ObLIa Kpa-
CHMBa, HO B HEW TMPUBJIEKAJIA IPOCTOTA U €CTECTBEHHOCTb OOJIMKA.
Jleonapoo cornacuics nmcaTh noprtper. Ero mopenb Obuia me-
YaJbHOM 1 TpyCTHOM, HO JIeoHapmo pacckaszan e CKa3Ky, yCJbl-
IIaB KOTOPYIO, OHA CTajla XKMBOW M MHTEPECHOM.

CKA3KA. 2Ku-0b11 o1yH OeIHBIN 4eJI0BEK, ObIJIO Y HETO 4Ye-
TBIPE CbIHA: TPU YMHBIX, a OMMH U3 HUX U TakK, U csaK. Y BOT mipu-
1A 32 OTHOM cMmepTh. [lepen Tem, Kak paccTaTbCs C KU3HbIO, OH
Mo3BaJl K cebe aereit n ckazan: «ChIHBI MOM, CKOpoO 1 yMpy. Kak
TOJIBKO BBl CXOPOHUTE MEHS, 3allpUTE XVKWHY M UAWTE Ha Kpan
cBeTa O00bIBaTh cede cuacThbs. I1ycTh Kaxablii M3 BaCc 4eMy-HHU-
Oyob HayduTCsI, YTOOBI MOT KOPMUTh caM cebsi». Otell ymep, a
CBIHOBbSI PA30IIUIMCh MO CBETY, TOTOBOPUBILIMUCH CIYCTS TPU ToJa
BEPHYTbCSI Ha MOJSHY poaHoi poumu. Ilpuinen mepsbiii Opar,
KOTOPBI HAy4YWJICS MJIOTHUYATh, CPyOMII IEepeBO U oOTecan ero,
cIeNal U3 HEro XXEHIIWHY, OTOIIEeJ HEMHOroO M XAeT. BepHyscs
BTOpPOI Opar, YBUIE NEPEBSIHHYIO XEHIIUHY 1, TaK KaK OH ObLI
MOPTHOM, B OMHY MUHYTY OJIEJI €€: KaK UCKYCHBII MacTep OH CIIWJI
IJI1 HEe KpACHBYIO IIEIKOBYIO ONEXIy. TpeTuil ChIH yKpacui
KEHIIWHY 30JI0OTOM M AParolueHHbIMA KaMHSIMU — BelIb OH ObLI
oBeaup. HakoHen, mpuiien yeTBepThiit OpaT. OH HE yMes MJI0T-
HUYaTh U IIUTh, OH YMEJ TOJILKO CJIyLIaTh, YTO TOBOPUT 3EMJIM,
NEepeBbsl, TPaBbl, 3BEPU U MTULIBI, 3HAT XOO HEOCCHBIX TEI U €Il
yMeJl eTh uyaecHble mecHu. OH 3ames MecHio, OT KOTOPOo 3aruia-
KaJi NpUTauBIIMECs 3a KycTamu Opatbs. [lecHeil aToit OH 0XMu-
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BIJI XKEHILIMHY, OHA YJIbIOHYJIACh U B3IOXHYJA. bpaThs Opocunnch
K HeM, 1 KaXablii Kprudall OIHO U TO Ke: « bl J0JKHA ObITH MOE
XeHoi». Ho XxeHmuHa otBeTua: «Thl MEHS co3aal — OylIb MHE
oTuoM. Thl MeHS onen, a Thl YKpacuil — OyabTe MHE OpaTbsSIMMU.
A TbI, YTO BAOXHYJI B MEHS Y1y M HAYYWJI paloBaTbCS XKU3HU, ThI
OIV'H MHE HYXXEH Ha BCIO XXU3Hb».

Konuus cka3ky, JleoHapao B3rssHyJ Ha MoHy JIuzy, ee auuo
03apWJIOCh CBETOM, TIjla3za cUsiiu. [1oToM, TOUHO NMPOOYIUBIIKCH
OT CHa, OHa B3J0XHYJIa, IIPOBeJIa Mo JIMIY PYKOU 1 63 CJI0B Io-
1lIJJa Ha CBO€ MECTO, CJIOXWIa PYKM U MPUHsIA OOBIYHYIO MO3Y.
Ho neno Obu10 cnenaHo — XyOOKHUK MPOOYIUJ PaBHOAYLIHYIO
CTaTylo0; YJbIOKa OJ1a’KeHCTBA, MEIJIEHHO McUe3as C €€ JIMlia, OCTa-
Jlach B yrojikax pTa u TperneTtaja, mpuaaBas Jully U3yMUTEIbHOE,
3araJloyHoe M 4yTh JYKaBOE BbIPAXKEHME, KaK y YesloBeKa, KOTO-
pbIil y3Ha TaliHYy U, OEPEXHO €€, XpaHs, He MOXET cliepXaTb TOP-
KecTBo. JIeoHapao Mosya paboTtani, 60sICh YIIYCTUTb 3TOT MOMEHT,
ATOT JIy4 COJIHIIA, OCBETUBILIUI €r0 CKYYHYIO MOJIEJIb...

TpyaHO OTMETUTD, UTO 3aMEYaJIM B 3TOM IIEIEBPEe UCKYCCTBA, HO
BCE TOBOPWJIM O TOM ITTyOOKOM 3HaHMU JIEOHApa0 CTPOEHMSI YEI0BE-
4yecKoro Teja, 6aaronapsi KOTOpOMy €My yIajloCh YJIOBUTDH 3Ty, Kak
ObI 3arafouHY10, YIbIOKY. ['0BOpHIN O BBIPA3UTEILHOCTH OTACIbHBIX
yacTell KapTUHBI U O Mei3axe, HeObIBAJIOM CITyTHMKE ITOpPTpETa.
TonkoBanu 0 eCTECTBEHHOCTHY BbIPAXKEHUS, O MPOCTOTE MO3bI, O Kpa-
coTe pyK. XyHOXXHUK CAeJIal elle HeObIBajloe: Ha KapTUHE U300pa-
JKEH BO3IyX, OH OKYThIBAeT (pUTYpy MpO3pavyHoOil AbIMKOI. HecmoTpst
Ha ycriex, JIeoHapmo Obu1 MpadeH, nosioxkeHue Bo DiopeHIIMy ImoKa-
3aJI0Ch XyIOXKHUKY TITOCTHBIM, OH cobpaJics B nopory. He momoriu
€My HallOMMHAaHUsI O HAXJIBIHYBIIMX 3aKa3ax.

3onotoe ceyenue B KaptuHe M. M. Hlumkuna «CocHoBasi po-
ma». Ha sToit 3Hamenuroit kaptude M. M. lllumkuHa ¢ ouyeBua-
HOCTbIO MPOCMATPUBAIOTCS MOTHMBBI 30JI0TOr0 CeYyeHUs. ApKo
OCBEILIEHHAs COJIHIIEM COCHA, CTOSIIAsl Ha MEpBOM IUIAHE, ACJIUT
JIJIMHY KapTUHBI 110 30JI0TOMY CEYEHMUIO.
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Puc. 34. HU. U. Illuwuxun «Cocnosas powa»

CripaBa OT COCHBI — OCBEIIEHHBIN COTHIIEM MPUTOPOK. OH ne-
JIUT TI0 30JI0TOMY CEYEHMUIO TIPaBYlO0 YaCTh KapTHUHBI MO TOPU30H-
taqu. CiaeBa OT IIIaBHOM COCHbI HAXOIUTCS MHOXECTBO COCEH —
MpH XeJaHUM MOXHO C YCIEXOM IMPOIOIKUTH JeJIeHUE KapTUHBI
10 30JI0TOMY CEUYEHMUIO U JaJIbliie.

Hanuuue B KapTMHE SpKMX BEPTUKAJIEH W TOPU3OHTANIEN, Ae-
JISIIIMX €€ B OTHOIIEHWM 30JI0TOr0 CEYEHUSI, IpUAAET € XapakTep
YPaBHOBEILIEHHOCTU 1 CITOKOMCTBUSI, B COOTBETCTBUH C 3aMbICIIOM
XyHOXHUKA.

Korma xe 3ambicen XynoXXHUKa UHOM, €CTA, CKaXXeM, OH CO3/1a-
€T KapTUHY ¢ OYpHO pa3BUBAIOIIMMCS 1€MCTBUEM, TTOJ00HAs reo-
METpHUYECKas cXeMa KOMMNO3ULKU (C MpeodaagaHrueM BepTUKaIE
Y TOPU3OHTAJIE) CTAHOBUTCSI HEMTPUEMJIEMOIA.

Ponn ee orBeneHa cpemHss 4acTb KapTuHbl. OHa OKOBaHa
TOYKOM BBICIIErO B3J€Ta WU TOYKOM HU3IIETO CHagaHUs CHOXKETa
KapTUHBI:

1. Banetr pyku 60spblHU MOpPO30BOM C IBYIIEPCTHBIM KpPECT-
HbIM 3HAMEHMEM, KaK BbICIIAs TOYKA.
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0,618
0,618

Puc. 35. B. U. Cypuxosé «boapvina Mopo3zosa»

2. becriomoliHO NpoOTsSIHYTasl K TOl XXe OosipblHE pyKa, HO Ha
3TOT pa3 pyKa CTapyXyu — HUILEH CTpaHHULIbI, pyKa, U3-TTOJ KOTO-
pOii BMecTe C TocjeaHell HaaeXK10i Ha ClTaceHUE BbICKAJIb3bIBAET
KOHELl pO3BaJIbHE.

A Kak oOCTOMT JIeJI0 C «BBICIIE TouKoi»? Ha 1epBblii B3I
nUMeeM Kaxyleecsi TIpoTuBopedne: Beab ceyeHue AlB1, orcro-
amee Ha 0.618... oT mpaBoro Kpast KApTUHBI, TTPOXOIUT HE Yepes
PYKY, HE JaxXe 4yepe3 TOJIOBY WM IJ1a3 OOSIpbIHM, a OKa3bIBaeTCsI
IJIe-TO Mepe PTOM OOSIPbIHM.

30JI0TOE€ CceYeHUE peXeT 31eCh ACUCTBUTEILHO MO CaMOMY
riiaBHoMy. B HeM, 1 UMEHHO B HEM — BeJmMyaiiias cuia Mopo-
30BOM.

Hert xuBonucu 6osee MMo3TUYHOM, YeM XXUBOIIUCH boTTruenimn
Canpapo, u HeT y Beaukoro CaHapo KapTUHBI 00jiee 3HAMEHUTOM,
yeM ero «Benepa».

Hs bortuuennu ero BeHepa — BoruioleHre UAEW YHUBEPCAIb-
HOI rapMOHMM 30JI0TOTO CEYEeHHsI, TOCIIOACTBYIOIIETO B MPUPO/IE.
[TponopuyoHanbHbIN aHaIU3 BeHepbl yoexx1aeT Hac B 3TOM.

Padasnp Cantu «AduHckas mkonar». Pagasnp CaHTu He ObLT
y4eHbIM-MaTeMaTUKOM, HO, ITOJI00OHO MHOI'MM XyIOXHHKAaM TOI
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Puc. 36. Canopo bommuueaau «Poxucdenue Benepor»

BMOoXU, 00Ja1a]l HEMaJIbIMU TTO3HAHUSIMU B reoMeTpuu. B 3Hame-
HUTOM (pecke «AdUHCKas IIKOIa», TIe B XpaMe HayKU MPeACTO-
UT OOILIECTBO BeJUKUX (UI0coPOB NPEeBHOCTU, Hallle BHUMaHUE
MpUBJIEKAET IpyIina DBKIUAA — KPYIHEHUIIIEro IpeBHErpeuecKoro
MaTeMaThKa, pa30rparollero CI0XHbBIA YepTexX.

XUTpoyMHass KOMOMHALIMSI IBYX TPEYrOJbHUKOB TaKXe I10-
CTPOEHAa B COOTBETCTBUU C TPOIOPIIMEH 30J0TOr0 CEYEHUsI: OHA
MOXET ObITh BIICaHA B IPSIMOYTOJIbHUK C COOTHOIIIEHUEM CTOPOH
5/8. DTOT 4UepTexX YyAMBUTEIBLHO JIETKO BCTaBJISIETCS B BEpXHMIA
YU4acCTOK apXUTEKTyphbl. BepxHUil yroj TpeyrojbHUKa yOupaeT-
Cs B 3aMKOBBI/i KaMe€Hb apKy Ha OJIMKHEM K 3pUTENIO Y4acTkKe,
HWXXHUIA — B TOYKY CXOJa MEPCIIEKTUB, a O0OKOBOU y4acTOK 000-
3HayaeT MPONOPLMHU MPOCTPAHCTBEHHOIO pa3pbiBa MEXIY ABYMS
YacTSIMM apoK.

3ono0tas cnupanb B KapTuHe Padasng Cantu «M30ueHue mna-
NeHIeB». B oTanune oT 30J10TOr0 ceuyeHus, OllyleHue TUHAMM-
KW, BOJTHEHUSI TIPOSIBIISIETCS, TTOXAJIyil, CUJIbHEN BCEro B JAPYrou
MPOCTOM reoMeTpuIecKoil purype — crimpaiu. MuorogurypHas
KoMno3uLus, BeinojHeHHast B 1509—1510 rogax Padasnem CaH-

67



®. xkpynHeB CoopHUK cTaTeit 1 myomkanmii 2012-2013 rr. Yacts |

THU, KOTJa MPOCJaBJISHHBIN XUBOIMCEL CO3IaBajl CBOM (hpecKu
B BatukaHe, KakK pa3 oTau4aeTcss AMHAMU3MOM U JIpaMaTU3MOM
cioxerta. Pacdasnp CaHTu Tak M He JOBEJ CBOM 3aMbICes 10 3a-
BEpIIEHMsI, OJHAKO €Tr0 3CKM3 ObLI TpaBUPOBAaH HEU3BECTHHIM
UTAJIbIHCKUM rpadukoM MapkaHTUHUO PaliMOHOU, KOTOPbI Ha
OCHOBE 3TOIr0 3CKHM3a U co3aal rpaBiopy «M30ueHue MiaaeHLEeB».

Ecnu Ha moaroroBurenbHOM 3cku3e Padasnsg CaHTu MBICTEH-
HO MPOBECTU JTUHUM, UAYLINE OT CMBICTOBOIO LIEHTpa KOMIIO3U-
LIMM — TOYKH, TIe MaJiblibl BOMHA COMKHYJIUCH BOKPYT JIOJBIXKKHU
pebeHka, — BHOJb (UTYp peOeHKa, KEHIIMHBI, MPUXUMaIOIIei
ero K cede, BOMHA C 3aHECEHHBIM MEUYOM M 3aTeM BIOJb (pUryp
TaKOM >Ke TPyINbl B MPaBOi YacTU 3CKM3a. A MOcCJie 3TOro CoeIu-
HUTb 3TU KYCKU KPUBOI ITYHKTUPOM, TO C OU€Hb OOJIbIIION TOYHO-
CThIO MOJYYaeTcCs 30JI0Tasl CIIupab.

DTO MOXHO MPOBEPUTh, U3MEPSISI OTHOIIEHUE JJIMH OTPE3KOB,
BBICEKAEMBIX CIIUPAIbI0O Ha MPSIMBIX, TTPOXOISIINX Yepe3 Hayauio
KpPWBOW.

30J10TO€ CeueHre U BOCIPUATHE
HU300paxkeHus

O cnocoOHOCTH 3PUTEILHOTO aHAJIM3aTOpa YeJIOBeKa BhIIEIISITh
OOBEKTHI, IIOCTPOCHHBIE IT0 AJTOPUTMY 30JIOTOIO CEYEHUS, KakK
KpacuBbIe, MPUBJIEKATEIbHbIE M TApMOHWYHbBIC, M3BECTHO JaB-
HO. 30JI0TO€ CeYeHME aeT OIIyIeHue HanboJjee COBEPIIEHHOIO
eIMHOTrOo 11e10r0. POpMAaT MHOTMX KHUT COOTBETCTBYET 30JI0TOMY
ceyeHN0. OHO BbIOMpAETCs IS OKOH, SKMBOIMCHBIX MOJIOTEH U
KOHBEPTOB, MapoK, BU3UTOK. YeIOBEK MOXET HUYEro He 3HaTb
o yucjie O, HO B CTPOECHUH MPEAMETOB, a TAKKE B TTOCJIEI0OBATE b-
HOCTHU COOBITUI OH MOACO3HATEIbHO HAXOAUT 3JIEMEHTHI 30JI0TOM
MPOITOPIINH.

[MpoBoaMINCH UCCIIeI0BAHNS, B KOTOPBIX UCIIBITYEMbIM IIpeI-
JIaraJioch BEIOMPATh M KOIMMMPOBATh MPSIMOYTOJIbHUKN Pa3TMYHBIX
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Puc. 37. IlpamoyzoavHurku pazausHslX nponopuuil

nponopuuii. Ha BbIOOp mpenjaraaoch TpU MNPSIMOYTOJbHUKA:
kBaapart (40:40 MM), IPSAMOYTOJBHUK 30JIOTOTO CEYEHUSI C OTHO-
meHueM ctopoH 1:1.62 (31:50 MM) 1 TIpSIMOYTOJILHUK C VIJIMHEH-
HbIMU Tiportopuusmu 1:2.31 (26:60 mm).

[Tpu BbIOOpPE MPSIMOYTOJIBHUKOB B OOBIYHOM COCTOSIHUM B
MOJIOBMHE CJlydyaeB IpearnouTeHue otaaercs KBaapaty. IlpaBoe
MnoJiyliapye IpearnoynTaeT 30J10TOe CeYeHre M OTBEPraeT BbITS-
HYTBII MPSIMOYTOJIbHUK. Hao0opoT, 1eBoe moJtyiiapue TAroreeT K
YIJIMHEHHBIM TIPOMOPLMSIM U OTBEPraeT 30JI0TOE CeUEHUE.

I[Tpu KonmupoBaHUM ITUX TPSIMOYTOJIbHUKOB HaOJI01aJ10Ch
cieaylollee: Koraa akTUBHO TIpaBoe MoJyliaprue — Ipornopiuuun B
KOITUSIX BBIAEPKUBAIUCH HauboJjiee TOUHO; MPU aKTUBHOCTHU Jie-
BOTO MOJIyLIApUsl — MPOIMOPLIMU BCEX MPSIMOYTOJIbHUMKOB UCKaXka-
JIUCh, MPSIMOYTOJIbHUKY BBITSTMBAIUCH (KBaapaT CPUCOBBLIBAJICS
KaK MpsSIMOYTOJIbHUMK C OTHOIIEHUEM CTOpoH 1:1.2; mpomnopuuu
BBITSIHYTOT'O MPSIMOYTOJIbHMKA PE3KO YBEIMUMBAIUCH U JOCTHra-
m 1:2.8). HanboJiee CUIBbHO NCKaXaIUCh TPOMOPLIMU «30JI0TOTO»
MPSIMOYTOJIbHMKA; €ro MPOMOPLUU B KOMUSIX CTAHOBUIMCH MPO-
nopuusIMU psiMoyrojibHuKa 1:2.08.

IIpu prcoBaHMM COOCTBEHHBIX PUCYHKOB IpeodaagaloT Mpo-
MOpLKMHU, OJIM3KKHE K 30JJ0TOMY CEYEHMIO, U BBITSIHYThIE. B cpen-
HEM MPOIMOPLMU COCTABJSIOT 1:2, IpM 3TOM MpaBoe Mojyliapue
OTHaeT TpeAroYyTeHue IPOIOPLUSIM 30JI0TOIO CEUYeHMs, JIEBOe
MoJiyliapue OTXOAUT OT IMPONOPLUI 30JJ0TOTO CEYEHHUS U BbITIATU-
BaeT PUCYHOK.
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A Teriepb HapUCyiTe HECKOJIbKO MPSIMOYTOJIbHUKOB, U3MEPhTE
X CTOPOHBI M HAMIUTE COOTHOLIIEHHUE CTOpOoH. Kakoe monyiiapue
y Bac nipeobanaet?

3oJ0T0€ ceuenne B (hororpadum

ITpuMepoM KcCIIOIb30BaHUS 30J10TOrO ceueHus B hoTorpaduu
SIBJISIETCSI PACIIOJIOKEHUE KJIIOUEBBIX KOMIIOHEHTOB Kajapa B TOU-
Kax, KOTOphIe pacIojiokeHbl B 3/8 1 5/8 oT KpaeB Kaapa. MoxHO
3TO MPOWJUIIOCTPUPOBATH CACAYIOLIMM IpuMepoM: doTorpadusi
KOTa, KOTOPBIi pacriojioxkeH B MPOU3BOJILHOM MECTe Kajapa.

Tenepb yCIOBHO MOAEIUMM Kaap Ha OTPe3KW, B MPOIOPLIMU IO
1.62 oO1eii ITMHBI OT KaXKIOM CTOPOHBI Kanpa. B MecTax repeceue-
HUSI OTPE3KOB M OYIyT OCHOBHBIC «3PUTEJIbHBIC LICHTPhI», B KOTOPBIX
CTOUT Pa3MECTUTb HEOOXOMVMBbIE KITIOUEBbIE 2JIEMEHTHI M300paxe-
Hus. [lepeHeceM Halllero KoTa B TOUKU «3PUTEIbHBIX LIEHTPOB».

Puc. 38. Kom Puc. 39. Kom ¢ mouxax
«3PUMEAbHBIX UCHMPOG»

30/10TOC CeyeHue U KOCMOC

M3 ucropumn actpoHoMuu U3BeCTHO, uyTo M. Tunmyc, HeMeukuit
actpoHoM XVIII B., ¢ MOMOIIBIO 3TOrO psiga HallleJl 3aKOHOMEPHOCTh
U MIOPSIIOK B PACCTOSTHUSIX MEXKITY TJIAHETAMU COJTHEYHOM CUCTEMBL.
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OmHako OOMH CJIydail, Ka3ajoch Obl, TPOTHMBOPEUMUI 3aKOHY:
mexay Mapcom u FOrmmrepom He 66110 ruiaHeTbl. CocpenoTOueHHOE
HaOJII0IgHNe 32 3TUM YYaCTKOM Heba IMPHUBEJIO K OTKPBITUIO Mosica
actepounoB. [Ipousomnuio 3to nocne cmeptu Moranna danvens Tu-
nuyca B Hauasie XIX B. Psan duboHay4yn MCMob3yIoT IIUPOKO: C €ro
TOMOILbIO MPEACTABISIOT aPXUTEKTOHUKY M KUBBIX CYILECTB, PYy-
KOTBOPHBIX COOPYKEeHUI 1 cTpoeHne ['anakTuk. Dt (hakThl — CBU-
JEeTeIbCTBA HE3aBUCMMOCTH YMCIIOBOTO Ppsifia OT YCJIOBUIA €ro MposiB-
JIEHUSI, UTO SIBJISIETCSI OMIHMM M3 TPU3HAKOB €TI0 YHUBEPCATbHOCTH.

HBe 3onoreie Crimpalu ralakKTUKA COBMECTHUMBI CO 3Be3I0M
Hasuna (puc. 40, 41).

OOpaTuTe BHUMaHUE Ha 3Be3/bl, BHIXOISIIME U3 TAJIAKTUKU 110
oenoit crimpanu. Tourno Ha 180° oT omHOI U3 crIMpajeii BBIXOIUT
Ipyrasi pa3BepThIBaIOIIASCS CUPab... JLoaroe BpeMsi aCTpOHOMBI
MPOCTO CYUTAIU, YTO BCE, YTO TaM €CTh — 3TO TO, YTO Mbl BUIUM;
€CJIM YTO-TO BUAMMO, TO OHO CYIIIECTBYET.

OHu 1100 cCoBepILICHHO He 3aMedaii HeBUaMMOM yactu Peab-
HOCTHU, JIMOO OHU HE CUMTaJIU ee BaxkHOW. Ho HeBuanMasi cropoHa
Hamieii PeaabHOCTM B IEeHCTBUTEIBHOCTU 3HAYUTEILHO OOJIbIIIE
BUAVMOI CTOPOHBI 1, BEpOSITHO, BaxHee... MHBIMU cloBamu,
BUAMMAas yacTb PeaqbHOCTH 3HAUUTEIbHO MEHbIIIE, HEXEIU OJUH
MPOLIEHT OT 1IeJIOr0 — IMOYTH HUUTO. Ha camoM aesne, Halll HacTo-
SIIIMIA JOM — HEBUAMMAs BCEJICHHAS. .

Bo BcenieHHOIT Bce M3BeCTHBIC YEJIOBEUECTBY I'aJJlaKTUKU U BCe
TeJla B HUX CYIIECTBYIOT B (hOpMe CIUpaud, COOTBETCTBYIOIICH
¢dopmyie 3o50TOro ceueHus. B cnupanu Hallei raJakTUKU JIEXKUAT
KO3 PULMEHT 30J10TOTO ceueHus (puc. 42).

3aK/oueHue

I[Ipuponma, moHMmaeMass Kak BeCb MHUP B MHOIOOOpa3uM €ro
(opMm, cocTouT Kak Obl U3 IBYX YACTEW: XXMBask U HEXXMBAsI MPU-
pona. JIas TBOpEeHWI HEXMBOW MPUPOIbI XapaKTEpHa BbICOKasl
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Puc. 40. Jlee 30aomuvie Puc. 41. 36e3da Jlasuoa
Cnupaau I'aaraxmuxu (Opesnuii cumeoan)

100 000 cBETOBBIX JIET

LleHnTpanbHOE
yTOJIIEeHUE DMUCCHOHHAsK
Snpo TYMaHHOCTh
Pykag Ilepces
PykaB
Crpenblia
PykaB FOxHoro
Kpecra -
LlentaBpa
ITbut
B CIIMPAJIbHOM
pyKaBe oTpaxkaer
ToJ1y0oii CBEeT
TOPSTYNX Pykas OpuoHa
MOJIOJIBIX 3BE3L (MecTHBbIiT pyKaB)

Mecromnonoxenue
Conneunoii cuctemsr  CKOIUIEHHUE TBIJIEBBIX 00JIAKOB

Puc. 42. I'araxmuxa Maeunoui Ilymo (cmpoenue)
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YCTOMYMUBOCTD, clabasi UBMEHUYMBOCTb, €CJIM CYAUTh B MacilTadbax
YyeJIOBeUYEeCKOM >KM3HU. YHenoBeK poXKIaeTcsl, >XUBET, CTapeeT,
YMHUPAET, a TPAHUTHbBIE TOPbI OCTAIOTCSI TAKUMU XK€, W TIJIAHEThI
BpaiaroTtcst BOKpyr CoJiHIIa TaK ke, Kak 1 Bo BpeMeHa [ludaropa.

Muip XX1BOU IpUPOABI TPEACTAET Iepel HaM1 COBCEM MHbIM —
MOJBVMXKHBIM, M3MEHUMBBIM W YIMBUTEJIbHO Pa3HOOOPA3HBIM.
Ku3Hb OeMOHCTpupyeT HaM (PaHTAaCTMUYECKMIA KapHaBal pas-
HOOOpa3usi 1 HEMOBTOPUMOCTHU TBOPYECKMX KoMOMHauuii! Mup
HEXMBOU MPUPOIBI — ITO MPEXJIE BCEr0 MUP CUMMETPUU, TIPU-
JAIOUIMIA €ro TBOPEHUSIM YCTOMYMBOCTh U KpacoTy. Mup npupo-
Ibl — 3TO MpPEXIe BCEro MUP TapMOHKMU, B KOTOPOM JI€HCTBYET
«3aKOH 30JI0TOTO CEYEHUSI».

B coBpemeHHOM MHpe HayKa NMpuoOpeTacT 0coboe 3HAYCHUE,
B CBSI3U C YCWJIEHHWEM BO3IEHCTBMS 4eJoBeKa Ha mpupody. Bax-
HbIMU 33Jja4aMU Ha COBPEMEHHOM 3Tare SBJSIOTCS MOUCK HOBBIX
MyTeil COCYIlIECTBOBAaHME YeJOBeKa W IPUPOIbI, U3ydyeHue u-
JJOCO(PCKMX, COLIMATbHBIX, SGKOHOMUYECKHUX, 0Opa30BaTEAbHbBIX U
OPYTUX MpobJieM, CTOSIIMX Iepel O0LIECTBOM.

B nmanHO#i paboTe OBLIO PAaCCMOTPEHO BIMSIHME CBOMCTB 30-
JIOTOTO CEYEHHUS Ha XKUBYIO M HE >KMBYIO MIPUPOIY, HA UCTOpUYE-
CKMI X0 pa3BUTUSI UCTOPUHN YEJTOBEUECTBA U TLJIAHETHI B LIEJIOM.
AHanu3upysl BCe BHILIEU3IOXEHHOE MOXHO €Il pa3 MOAMBUTHCS
TPaHAMO3HOCTU IIpoliecca MO3HAHUS MUPaA, OTKPBITUIO BCE HO-
BbIX €r0 3aKOHOMEPHOCTEU U CleJIaTh BbIBO/: TPUHIIMI 30JI0TOTO
CEeYeHUsI — BbICIIIEE TIPOSIBJIEHNE CTPYKTYPHOTO U (DYHKIIMOHAIb-
HOTO COBEPUIEHCTBA LIEJOTO U €r0 YacTeld B MCKYCCTBE, HayKe,
TEXHUKEe M mpupoae. MOXHO OXWIaTh, YTO 3aKOHBI Pa3BUTUS
pPa3IUYHBIX CUCTEM MPUPOIbI, 3aKOHBI pOCTa HE OYEHb Pa3HOO-
Opa3Hbl U MPOCIEKUBAIOTCS B CAMBIX PAa3JIMYHBIX 00pa30BaHbSIX.
B aToM u nposiBnsieTcs enMHCTBO Npupoabl. Maes Takoro eauH-
CTBa, OCHOBaHHAas Ha MPOSIBJIEHUM OJHUX U TeX Xe 3aKOHOMEP-
HOCTEl B Pa3HOPOMHBIX SIBJICHUSX MPUPOIbI, COXpAaHUJIA CBOIO
akTyasbHOCTb OT I1udaropa 10 HalIMX THEN.

06.01.2013 r.
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COBPEMEHHOM HAYKH

Umob6bt noname, nouemy Haua

yueuAu3auUA 00KAMUAACH «00 PYUKU»,

HYXCHO Y3HAMb He MOAbKO 0 NOSAGACHUU
ucnoanumeaeil 0anHoz2o delicmea,

HO U NO3HAKOMUMbBCA C UX UHCMPYMEHmapuem,
KOmopblil HA36AH <«HAYYHBIM NOOX000M»...

B otmuume ot KOpoBbI, KOTOpasi BHOCUT Pa30BbIE U CyYailHbIE
HWCKaXeHMsI B MH(POPMALIMOHHOE MTPOCTPAHCTBO U 00Jiee HE Mpo-
SIBJISIET Ce0s1 B KAUECTBE KJIACCUYECKOTro IIpUMepa, JaxKe B YCJIOBU-
SIX PAaHHETO Pa3BUTHUS HAYKM, JIOIIAAb, KAK OCHOBONOAONCHUK CO-
6PEeMEHHbIX 3HAHUIL 00 oKpyXcarouell Hac OelicmeumeabHOCU,
3aCJIy>)KMBAET CaMOTrO IIPUCTAJIBHOTO M3y4e€HMsI, HE TOJbKO KakK
TY>X€BOM TPAHCIIOPT WX CPEACTBO NepeMenieHus B IPOCTPAHCTBE, a
KaK OCHOBAa COBPEMEHHOT0 MUPOBO33PEHHS BO BCEX OTPACISAX 3HAHMIA.

Co0rbITHE, YyTh HE co3AaBlIee MaHUKY B LlnBMIM30BaHHOM 00-
ILIECTBE (M COBMECTMMOE pa3Be TOJIBKO C ITepeBOpaYMBaHUEM 3EM-
am), npousonuio B uMeHun H. MoposoBa — cesio bopok, Apoc-
JJaBCKOI o0OysacTh. 3a HEMMEHUWEM MPUJIMYHBIX MTOMEIIEHUN U B
HaJeX1e Ha MOoJy4YeHUEe MaHHbI HEOECHOM, B UMEHUU TTOMECTUIINA
Hay4YHBbII LIEHTP IO MCCJIEIOBAHWIO MAarHUTHBIX MOJIEN, C COOT-
BETCTBYIOIIMM COCTaBOM <«HAyYHBIX COTPYAHUKOB», HE MMEBIIIMX
cBoero Mosra u B 0ObIYHOM Cpeie MCHOIb30BaBIINX ILJIATUAT.

OnHaxabl MpUOOPHI 3aIUKAJIWIN, IMOKA3aTeJIM COOTBETCTBOBA-
qu BceneHckoil katactpode, COTpYAHUKM OpPOCHIMCH 3BOHUTH
B MockBy 0 BakHOM MeXayHapOIHOM COOBITUM, HO KTO-TO M3
PSI0BOTO MTepCOHAaa BBIMISIHYJI B OKHO U YBUIE]I KOPOBY, KOTOpast
TepJlach O CTOJIO ¢ aHTEHHOM. DTO COOBITHE TIepenann Aaxe I10
ITepBomy kanany TB.
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Onucanue Jomamgu

Kak 1 KopoBa, jiolaab — KpymHOE MJIEKOIMTalollee, HO 0e3
pOroB, KOIbITa He NBOMHbIE. Te, KTO BUIe] KOPOBY, MOXKET TaKXkKe
MpeICTaBUTh cede U Jiolaab. JJOMoJHUTEIbHBIMUA OCOOEHHOCTS -
MU JIOLIAAU SBJISIIOTCS TPUBa M MYLIMCTHIM XBocT. Kpome Toro,
y JolIaayd OTCYTCTBYET IPUBBIYHOE i1 KOPOBBI BbIMSI, U B OT-
JIUYMe OT KOHS, JIolIaab He MMeeT BbICTYMNaIIIMX YacTeil Teia,
H3MEHSIOMUX KOH(Urypanuio moj BJIMsSHHEM BHelllHel cpenbl. Bce
9TO JIeJ1aeT JIolIaab UaealbHbIM 3TaJIOHOM. B 1onojHeHe MOXHO
yKa3aTh, YTO, B OTJIUYME OT KOHS, LIEHTP KOHUEHTpaluX SHePTruun
y JolIaAyu He MU3MEHSIETCSI, YTO COXpaHsSIeT LIEHTP TSKECTU Heu-
HEepLMOHHOM Macchl. Jlomaas MeHee OONTIKMBa, YeM KOHb, Oosiee
yCTOMYMBA K M3MEHEHUSIM BHEIIHEN Cpelbl U He TpeboBaTebHa
(BepHee, He npuBepeIMBa) K nuiie. [loaToMy HeyaAMBUTEIbHO,
YTO M3 BCETO MHOTO00Opa3usl OKpyKarollero Hac (e HOMeHaJIbHOTO
MUpa UMEHHO Jiollaab BblIOpaHa B KayeCcTBE 3TajloHA, HMEHHO IO
JIOIIA/IY MPOU3BOJAT CPABHEHHE He TOJIbKO (PHM3HMYECKHX BeJTHYKH.

IIpuHsaTBIE 3TAJTOHBI

['maBHag nomanrHast KOHCTAaHTa — 3TO, KOHEYHO, JOIAAUHAS
cuia. Ha 3ape cBoero cyliecTBOBaHMSI 3Ta KOHCTAHTa SIBUJIACh
OCHOBOI pa3BUTHS HayKu. B To e Bpemsi 0e3 3TOii KOHCTAHTbI
He MOJKET CYIIEeCTBOBaTb M COBpeMeHHas Hayka. HamoMmHuwM, 4to
1 nomanguHag cuia paBHa 735.499 — 746 BaTT, TO €CTh 3TO €IVUHU -
11a U3MEPEHUST MOITHOCTU WJn 3Hepruu. [Ipu pabotax ¢ aToMoM
BO3HMKAIOT MEJIKHE HEYI0OCTBA.

B dopmynax MoxeT ObITh MyTaHMLIA (HAIIPUMEpP, TIPU TBUXKE-
HUM ITPOTOHA BO3HMKAET 3aBUCUMOCTbD: «JlomanuHas cuia / cuia
> qomanp»). [loroMy BO3HMKJIA HEOOXOAUMOCTD JIOIIAAb 3aMa-
CKMpPOBaTh, U JOMOXO3SIMKM Ha 3JIEKTPOCUETUYMKAX OYAYT BUIETh
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MoKa3areJsib B KWJIOBATTaX, a He B KWIoJiomanasax. KoHedHo, BaTThl
MOXHO IEPEBECTU B 3PTHU, IXKOYJIN — B MUHYIO CUCTEMY €IMHUIL, HO
U TaM OyaIeT TopyaTh XBOCT Jomanau. Mctopus CKpOMHO yMaJIdu -
BaeT, KaKasi KOHKPETHAs JOLIAlb SIBUJIACh 3TAJIOHOM — 13 KaKOIO
TabyHa, ¢ KaKUMU (PYHKIUSIMU (TSTJIOBBIMUA WM CKAKOBBIMM),
ObLJIa JIM OHA PbIKE U CKOJIBbKO SI0JI0K ObLIO Ha O0Kax, ObLIM U
OTMETMHBI Ha JIOY 1 KOIJa MpOU3BOAUINCH U3MEPeHUs (10 BCTpe-
yd ¢ KoHeM wiu mocie). Hayka BpaTb HE MOXET, TTO3TOMY HC-
XOJIHasl Jiomanab He Obia cuBoii (M3BeCcTHO IpeBHEe BhIpaXkeHUeE:
«BpeT, KaK CHBbIii MepuH»). Bo3aMoXXHa 1 Apyrasi TpakTOBKa 3TOIO
MpaBWJia: TOYHBIA HAy4YHBIM MOAXON K MpoOiaeMaM JJOTMYECKOIO
MBILLJTICHMUS.

I'maBHOe, ymajoch U3MepUTh IHEPreTUYEeCKUil mapamerp, 0e3
KOTOPOr0 He MOXeT CYIIeCTBOBATb Ja)Ke COBpPEMEHHAs saepHas
¢usmka.

B HacTosiee BpeMs JitoOOI IIKOJIbHUK MOXKET yKa3aTbh, CKOJIb-
KO JIOIIAJAWHBIX CUJ B OOHOM 3JIEKTPUYECKOM JIaMITIOYKE M Ha
CKOJIBKO JIOIIAAWHBIX CUJI TSSHET aTOMHAs 3JIEKTpUYecKasl CTaH-
1. be3 310l KOHCTAaHTbI HEBO3MOXKHO MOACYUTATH BEC, MPOU3Be-
CTH 3aMepbl IUIAHET U JAJEeKNX 3Be3/l, a TAKXKE PACCYUTATb CBETOBbIE
MOTOKH.

[IpumeuaTenbHO, YTO B OMOJOIMM €CTh TOYHOE OIpeAceHue
MO3BOHOYHMKA YEJIOBEKA, PACIIOJIOXEHHOTO HIXKE pebep — «KOH-
CKHii XBOCT». 3aMETHM, YTO 3TO O3HAYaeT HEe KOHEUHBIN 2JIEMEHT
CKeJIeTa, @ UMEHHO TO, YTO YHEPreTUYECKHU 3Ta YaCTh IMTO3BOHOY-
HHUKa CBsI3aHa CO BceMM opraHamu (Kak ObI pacmyiieHa). B coue-
TaHUW C TJIABHOW KOHCTAHTOW — JIOIIAJWHOM CWJIOM — YyIaeTCs
MoJiyyaTh JAHHBIE IO COCTOSIHMIO BCEX OPTaHOB, HAIpUMEpP, C
HCIMOJIb30BAHMEM METOOB U3MEPEHUS AKTUBHBIX TOUEK Ha KOXE,
VI TUMQOY3JIOB.

B xumMum ectb enuHMULIa U3MepeHUs «Jlomaaunasa 103a».

Jlomane sBiIsieTcst 3TaJIOHOM N03UpoBKU («Kamisg HMKOTHHA
yOuBaer Jiomap»).
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Camag KpacuBas yJabiOKa — y Jomaau. MHorue ee mbITaloTcs
Hebe3ycrienHo KonupoBaTh (PepHaHaenb). B To ke BpeMsi, He
Bce ee BbIHOCAT (M3 crymeHuyeckoro KOMopa — «He yablOaiics,
o ¢ JeTcTBa 00I0Ch Jomaaei»).

Jlomanb SBASIETCS 3TAaJOHOM MBICIUTEIBLHOTO IIpoliecca —
«IIycTb Jomaap aymMaeT, y Hee rojioBa 00Jibias».

B MaTeMaTuKe MCITOJIB3YETCSI «CeAJI0» IO aHAJIOTUM C CEIJIOM
IUIS1 TOLLIAIN.

PaHbiie B apMuu BMECTO MPUBBIYHOIO «JI€BOM-IPaBOii» UC-
MOJIb30BAJIU «CEHO-COJIOMA».

B Wcnanuu nHaubOosiee pacnmpocTpaHeHnoe umsa — Xoce (Jlo-
maas — horse).

B Aurnum nommanb IBISETCS 3TAJIOHOM cekca Eciau Bl Bo3b-
MeTe ciaoBapb TaOyrpoOBaHHOM JIEKCUKHU, TO BCE, YTO OTHOCUTCS K
CEKCy, CBSI3aHO C Jiolaapto, Harpumep: horsesomebody — coBOKY-
maATbCcA. Tam e Ha cJioBe horse MocTpoeHa BCsS aHAaTOMUS CEeKca.

Jlomaab SBISIETCS 3TAJOHOM CYACThSA, TIO3TOMY CHATYIO C JIO-
LIaaM TTOJKOBY BCeraa NpUKPeIUIsioT TaM, TAe 3TO cYacTbe HeoO-

Puc. 1. Jlomaou
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XOInMO moyduTh. CpenHss Jiomanb XuBeT 16-22 roma (He 00-
pEMEHEHHas CTOMIOM), W KOIbITa Y Hee He uctuparorcs. Ho
JIolaab, KOTopas 00Jaropoaunsia yeJoBeka CBOMM MPHUCYTCTBUEM,
BBIHYXJI€HA MCII0JIb30BaTh 0a30BYyl0 KOHCTAHTY HE I10 Ha3Ha-
YEeHWIO, W JIMIIHSS Harpy3ka IMPpUBOAUT K MCTUPAHUIO KOIIBIT,
TOTJa W TMOSIBISIETCSI HEOOXOAMMOCTb MPUKPEIUISITh K KOIbITaM
nmoakoBbl. OcyacTiuBIeHHas TakKUM 0Opa3oM JIoIIaab AOJIKHA,
IO 3aMBbICy, TIPUHOCUTH CYACThe T€M, KTO BOCIIOJIb30BAJICS I1O-
HOILIEHHOM MOAKOBOIA.

B nHayuynom Mwupe, npu mepegade pabOThl HA COMCKAHUE HO-
OeJIEeBCKOM MpeMUM, MPUHATO MPOBEPSTH PadOTy HE TOJbKO Ha
HOBM3HY, HO M Ha COOTBETCTBME (PU3MYECKUM KOHCTaHTaM, B
MEePBYIO ouepelb, He MOIYIIEHBbI JU OIIMOKU MpU M3MEPEHUU
DHEPreTUYECKUX KOHCTAHT. DTOT CIOCOO MPOBEPKMU XOPOIIO U3-
BECTEH HayyHOMY MMPY, M €CJIM BCE COOTBETCTBYET, TO padoTa
HEMeJIEHHO MPEeICTaBIsIeTCs K HOOEIEBCKOM MpeMUM.

KoHcTaHTy nipoBepku Ha cooTBeTcTBHE (B ) MCIONB3yIOT He
TOJBKO B HayYHBIX Kpyrax, HO U B pa3roBOpPHOM xXaproHe. s
MOJIydeHNsT HOOeaeBcKoi mpemnuu Heobxommmo 100%-Hoe co-
OTBETCTBUE pabOThl ITON KOHCTaHTE (MpUMEpHas aHIJIMICKas
TpaHCKpuUNLus KoHCTaHThl — bred siv kabel, a B Psi3anu nmpuHsiTo
TOBOPUTDH «Opel CHBOii KOOBLIbI», YTO YKa3bIBAET HA MPEEMCTBEH-
HOCTb HE TOJIbKO OCHOB, HO U BBIBOJIOB).

Ecan paccMoTpeTh BHUMATEIbHO BCe MOJyYeHHbIe HOOEJIeBCKHE
NMpeMHUH, MOXKHO C/eJIaTh 3aK/II0YeHne O MOJHOM COOTBETCTBHUHU pa-
00T yKa3aHHBIM TPeOOBAHUSM.

Oco0boe 3HaueHMe JolIaau B IIaxmMaTax, IJe OHa 3aHMMAaeT, B
OTJIMYUE OT CJIOHA, HE KPANHIOK MO3UILIMIO U SIBJISIETCS BaXXHOW
(urypoii. IlosiBneHue 3Toit pUrypbl B Hy>KHO€ BpeMsl B HY>KHOM
MecTe TPMBOAUT K KaNUTYJISLUMKU MNpoTUBHUKA. M3 mpocToro
(Ha mepBbIi B3MJISIA) IIAXMATHOTO MOJisl BO3HUKIA «JlomanuHas
3ajaya» — YMCJIO BapMaHTOB 00X0oJa IIaXMaTHOM JOCKM KOHEM.
3aMeTuM, 4TO JIOIIaab CTAaBUT 3a/1auy, a KOHb ee peliaeT. Ha mpo-
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ctpaHctBe 8 * 8 mmeem 378.691.200.000.000.000 BapraHTOB 00XO0-
na. Eciu pazaeauts 3To YMCI0 Ha YMCJIO CeKYH B Ty, TTOJYyYUM
12.000.000.000 net, To ecTb Bo3pacT Kocmoca, KOTOPBI OKpYKeH
cdepoit Xab06a.

OTcroaa MOXHO c/ielaTh Y>KaCHbBIM BBIBOJ: 0€3 JIolaar He ObLIO
661 Kocmoca.

KpaiiHe BaxkHO MOHSITb — OCHOBBI KpUIITOrpaduu 3a710XKeHbI
¢ ucnoab3oBaHuem Jjomanu. o 2007 roma ooMeH nHdopMaLenn
¢ Cucremoii YrpasiaeHUsT 3eMJIM MPOU3BOAWIICS TOJbKO Ha aH-
riickoM s13b1ke. Ho 6ykBa «h» (horse) — 310 8-51 GyKBa aHIINIA-
ckoro ajngauTa (UCIOJb3yeTCs 8-51 CUCTEMA CUMCIIEHUS, 8§ TOHOB
my3bikasibHOTO psiza — DO RE MI FA SOL LA SI NA), tabauua
neimnpoBKU TeKcTa 8x8.

C anpensa 2007 rona Cuctema YrpapiaeHUsl Iiepelnaa MoJ-
HOCTBIO Ha PYCCKUI SI3BIK (B COOTBETCTBMM C Y€M 3TOT I'oj ObLIT
Ha3BaH rogoM Pycckoro f3bika). UTo 1OMOIHUTEIHLHO OBbLIO BBE-
neHo? IlepBoe — 3TO yKazaHUWe Ha J0AeKa3ApabHYIO CTPYKTYpPY
peleTku aTMocdepsl (eciau B3ITh 12 moaekasapoB, TO B LIEHTPE
nonyuum 13-i1). Bropoe — Horta JIsg ocTtaercst 6a30Boii 1is1 Ha-
ctpoiiku. Hora LA — 6-g mo Homepy B My3bIKaJIbHOM psine, u JIsi-
JIg-JIss — 310 mpsiMoe obpalleHue K «30JJ0TOMY MUJLIMOHY». To
€CTb e€CJIU BbI B Ipoliecce pasroBopa gaete JIs-JIs-JIs, a codbecen-
HUK HE pearupyer, 3Ha4uT, OH HE BXOJAUT B «30JI0TOM MUJIJIMOH».

He ocranaBniuBasicb Ha MOOETHOM 1IECTBUM JIOIIAAUHONM KOH-
CTAHTHI 110 BCEM OTpACIISIM 3HAHUI COBPEMEHHOMN HAYK1, OCTAHO-
BUMCSI Ha TAKOM HEMaJIOBaXKHOM COOBITUM, KaK BJUSIHUE JIOLIAAN
Ha OOIIECTBEHHOE CO3HAHME WJIM Ha (DOPMUPOBAHUE CTPYKTYpPHI
o01IecTBa

HaunbGonee ynauHo 3To BausiHue onucaHo B padorax . Cug-
Ta, TIe BCe OOIIECTBO — 3TO MOXM (TO €CTh YTO-TO THIA MOTOB),
HO Tak Kak paoora /I. CBudTta HOCUT IOMOPUCTUYECKUI OTTEHOK,
cJeayeT yuTaTb Hao0opoT. B TakoMm ciydae, HioXu — 3TO Te€, KTO
He MMeeT JOoCTyna K MH(pOPMAIMOHHOMY MPOCTPAHCTBY. 3Ha-
YUT, JIOLIAAb UMEET TaKOM AOCTYII, M 3TO JIeJIaeT €€ ITaJOHOM He
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TOJBKO B HayKe, HO U MPU CO3JaHMUM Pa3IMYHBIX OOIIECTBEHHBIX
opmanuii. K coxaneHuro, 10 CUX Op HUKTO HE JOAYMAJICS CO-
31aTh MOJIUTUYECKYIO mapTuio «Jlomanb». [lapTuio MenBseneii co-
3MaJIM, U MelIBeIb He UMEET JOCTYIT K MH(POPMAIIMOHHOMY TOJIO,
COOTBETCTBEHHO, B OTJIMYME OT Jjoliaau He uMmeer Mo3sra. A 1o,
YTO MapTUsl MeABeel co3daHa B CBSI3U C TeM, UTO 3eMJIsl ceituac
BPEMEHHO JIBUIaeTCs B CTOPOHY LIEHTpaabHOI 3Be31bl boibioit
MeIBeAulIbl (B MOJHOM aTjace 3Ta 3Be3la — 1oja XBocToM boJib-
L0 MeaBeIMILIbl M, KCTaTH, 3Ta 3Be3Ja Ha3BaHa uMeHeM JIyxKKo-
Ba), HE O3HAYaeT, YTO YJIeHbl MapTUU KOorga-auoo nmojyyatr Moa3r.
OtcyrcTBe Mo3ra y napTum MenBeieil oTOOpakeHO B CUMBOJIMKE
naptuu. He Haiing momxongiiyio Jolliaab, CMMBOJIOM MapTUU
cTaja JollaguHasg MOpJa HapOTHOM apTUCTKU, CBETCKOM JIbBU-
1LIbl, TeJIeBeaAyllei, (GUTypUCTKM, IUPKOBOI aKpoOaTKu, MEBULIbI,
(poromonenu u npocto nucareapbHulbl Kcenun Cobyak, marpo-
Hupyemoii 1naHo [Ipe3uaeHToM.

Ecnu Bel peminyivi HamouTsb Jiollaib, TO BEAPO MOCJE BOAOIOSN
He MoeTe. To ke camoe u y KceHuu nocJie ee rocelieHuii 0aHke-
TOB, TTOCYZly TaM HE MOIOT — €€ MMPOCTO BbIOPAChIBAIOT

CtpaHbl, JOCTUTILIME OMPEAEJICHHOIO YPOBHS pa3BUTHUS, CTa-
paloTCsl YBEKOBEUMTh MaMsTh O OjarogeTresie, MOTOMY NMaMSTHHK
JIOMIAAM — 3TO OCHOBHAS MCTOPHYECKAS JOCTONPUMEYATENbHOCTD.
ToT, KTO CMOUT HA JIOIAJ¥, T0/KEH CBOMM BHEIIHUM BUIAOM OTIY-
TMBATh MYX M BOPOH OT JIOWAAM (YTO, B OCHOBHOM, U BBITIOJHEHO).
Ecan BcagHuk He cnpaBisieTcsl CO CBOMMM 00S3aHHOCTSIMH, €ro CO
BpeMeHeM 3aMeHsIOT. Tak Kak JIollaJb OTHOCUTCS K 00Jiee BhICO-
Kol ctyneHu pa3putus (cM. 1. CBudTa), HUKTO HE MOXET B3STh
«IOIAAUHYIO (paMUINIO», 3aTO OE3MOMHYIO JIOIIAAb CTAaparoTCs
rnepeBecTu Ha 0oJiee HU3KYIO CTYyNeHb, IaB € COOTBETCTBYIOLIEE
Mpo3Buille, HanpuMep, «Jlomanp I1pkeBaTbCKOro».

[TpuobieHue K jomaau — 3To Bbicuias Harpaga (B. Beicoir-
KUI: «Xouelllb, MOXEIIb ObITb byneHbIM, XO4elllb — JIOLIAAbl0
ero»). Ha panHem atamne pa3BUTUSI HUBUJIM3ALUMWU MBITAIUCH MO-
JIYYUTb COBMEILIEHME YeJoBeKa U Jiolaau (KeHTaBp), HO OIIBIT
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He ygajucs (BO3MOXHO, U3-3a aMOMIIUIA YeJIOBeKa, HeTOBOJILHOIO
JUCIIPOMOPILUSIMU HEKOTOPBIX BHICTYIAIOLINX YaCTE ).

XapakTepHO, YTO BCIO MH(OPMALIMIO MBI ITOJIydaeM OT JIOIIAAH.
DTUM aKTMBHO MOJib3ytoTcs XypHanucTel (u PTP, rae B 3actaBke
YKa3aH UCTOYHUK uH(popmamym). BeipaxxeHue «monyyutb uHOOp-
MalMIO U3 TIEPBbIX PyK» B AHIJIMM HE UCIIOJb3YIOT, Y aHTJIMYaH B
XOJly BBIPAXXEHUE «IOJYYUTh MH(POPMALIUIO U3 MACTU JIOLIAaU»,
a TaK KakK «eCTb MpuBbIUKA Ha Pycu — Houblo ciymath bu-bu-
Cu», TO Bce cBeXUe COOOIIEHUS OT JIOLIAAM CTAaHOBSTCS OOIle-
CTBEHHBIM JOCTOSTHUEM HE TOJIbKO B AHIJIMU.

[TpeeMcTBEeHHOCTb HaOMIOAAETCS U MPU Pa3BUTUM LIMBUINU3A-
uuu. CBoe XWJIMIIE YETOBEK CTPOUT IO TUITy KOHIOUIHU, a TIPU
CO3MIaHUU «XKEJIE3HOTO KOHS» KOMUPYIOTCS BCE OCOOEHHOCTU MC-
noJyib3oBaHus Jouanu. [1pu nepexome Ha aBTOMOOWIb — Te Xe 4,
HO yX€ KoJieca, HE BEPXOM, a B KOMdopTe, HO CMBICI — TOT XKe.
Ecnu panblie omans Tamuiia 3a coboii miyr, To cenyac ero Ta-
T TpakTop (Te Xe 4 Koyueca). CkonupoBaHa (hopMa ABUKEHUS
1 €€ CMBbICJI 0€3 OCMBICJIEHUSI €€ CYIITHOCTH (110 KaKOMY ITpOCTpaH-
CTBY U B KAKOM BpeMEHU ABUTAETCS JIOIIA/b).

busHec — He Hayka, HO U 3[eCh He 00OLLIOCH Oe3 JIolaau,
HaIpuMmep, «CMOTPU B 3yObl» — 3J0POBYIO JIOIIaAb OTOMPAIH T10
3ybaM.

Hmak, aowmadv nomozeaa cpopmupoeams eecb mom cepeuc,
Komopbutilt npunamo Hazvieamv «HAYKA» (no muny cepeuca
microsoft).

Co0OcTBEHHO HAYKa 0CTAJIACH 32 MpeeaMi CepBHCA U JKIET TOro
qaca, KOrJia Ha Hee 00paTAT BHUMAaHHE.

B mocnenHee Bpemsi obpaTuiy BHHUMaHWE HA OFPOMHOE KO-
JmdyecTtBo Mycopa (uenbix 190 akagemuii HayK TOJBKO B OJHOM
TPEThECTENIEHHOI CTpaHe). YKe pa3garTcsl BOIJIM DKOJOTOB O
3arpsi3HEHUM HayKu (KOTOPOM ellle HET) U TpeOOBaHUS O Havale
YUCTKU KOHIoIIeH. Bompoc o 3ameHe «JlomaauHoit rpamMoThbI»
TOKa HEe BCTAaeT.

24.01.2013 r.
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K CKo0JIKOBCKOMY I030pYy
(mo marepuanam M. Kajnamnuxkoa)

Puc. 1. Hunosauuonnwitii uenmp «Crkoak060»

Kak mvl u npedckazviearu uzHauaivHo,
«unnocpad «CKoako6o» — npoeaauics.

OH oka3zaicsa mynukom, HAcocom

045 nepeKauKu pycckux oemee

U OpuUSUHAAbHLIX uodell Ha 3anao.

beszoapnoii umumauueii Kpemnueesoii doaunolt.
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Jlna Hayaia — 0 caMoOM CKaHJaJie

«...“3BecTussM” ymaioch pa3goObITh MOJIHbBIN OTYET IMIPOBEPKU
«CKOJIKOBO», BKJIOUasl «CEKpeTHYIO» 4acTh. Ilo maHHBIM aynu-
TOPOB, MO YCJIOBUSIM COIJIAIIEHMSI, 3aKJIIOYEHHOIO B CEHTSIOpe
2010 roma Mexny «CkonkoBo» u MIT, amepukaHckass cToOpoHa
B3sij1a Ha ce0s1 00513aHHOCTHU pa3paboTaTh KOHUEMIIMIO MEXIyHa-
POIHOIO MCCJAEA0BAaTE]bCKOTO MHCTUTYTA M CO3JaHHUE COOTBET-
CTBYIOILIEH «1IOPOKHOM KapThl», a pOCCUICKAsI CTOPOHA 00s13aj1ach
KoMneHcupoBaTh pacxoabl MIT. B utore, mo naHHBIM ayIUTOPOB,
MIT 3a a1y pa6ory nosyumn $7.5 ot M3 310i1 cymMMBI Gosee
$5.5 MaH — moraiieHue U3IEPXKEK aMEepUKAHCKUX IMapTHEPOB,
a $2 muin — BosHarpaxnenue MIT. «B nmepBoHavaibHOM penak-
LMY comtameHus peys nwia o $2.5 muH, koropeie MIT momkeHn
ObUI IMOJIyUMTb, HO 3aTeM CyMMma Oblla yBeJIMYeHa B TpU paza
IMyTEM IOIOJHUTEJIbHOIO COIJIAIIeHMSI, 3aKJII0UYEHHOIo B MapTe
2011 roma», — coobmaercs B oruete CII.

B03MOXXHOCTb KOHTPOJISI PaCXO0B aMEPUKAHCKOTO MHCTUTYTA
ObUIa (DaKTUYECKM UCKIIIOUEHA, — 3asIBJISIIOT ayAUTOPHI.

B okta6pe 2011 roma OBIIO 3aKJIIOYEHO HOBOE COTIJIAIIEHUE
mexay MIT, «CkonkoBo» 1 CUHT, rne ¢purypupoBanu yxe apy-
rue CyMMbI, HO KOHTPOJIb 32 pacxoJaMy aMepUKaHCKON CTOPOHBI
Mo-MnpexHeMy He ObLI MPOIKCaH.

I[Io sTomMy moroBopy poOCCHMCKMI (OHIO OOJDKEH obecrie-
YUTh aMEPUKAHCKO CTOpoHEe (MHAHCHMpPOBaAHME B pa3Mepe
$302.5 MJIH — IpSIMO WM Yepe3 TPEThbUX M1l bosiblas 4yacTh CyM-
MbI, $152 MIIH, TODKHA ObLIA MOWTU Ha YBEJIMYEHUE MOIIHOCTER
MIT, u s $150.5 mutH — Ha co3gaHne CKOJIKOBCKOTO MHCTUTY-
Ta HayKu U TexHosioruii. [1py 3ToM mepByto 4acTh CyMMbI, KOTOpast
1IUIa B BUAe rpaHToBoi noaaepxxku, MIT Brpase Obu1a MCOIB30-
BaTh 110 CBOEMY YCMOTPEHHUIO — B TOM UMCJIe Ha LIeJIM, HE CBSI3aH-
Hble C cCOTpyaHUYeCTBOM co «CKOJIKOBO». BTopasi yacTb CyMMbI
TOXe J0JKHA ObITh nepeBeaeHa MIT B kauecTBe rpaHToB. [10 gaH-
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HBIM ayIUTOPOB, POCCHUIICKAas CTOpOHA He moTpeboBana or MIT
naxe (PMHAHCOBOTO y4yacTusl B MPOEKTe. bblIM 11 BblAEIEHBI BCE
$300 MutH, ayIUTOPHI B OTYETE HE YTOUHSIIN.

OO61ast cymMmMa BbleJIeHHBIX «CKOJIKOBO» CPEACTB, KOTOPHIE B
UTOre MOTYT MOWTU HA (DUHAHCUPOBAHUE aMEPUKAHCKOM HAYKH,
10 MX JaHHBIM, MOXET CYIIIECTBEHHO YBeJIMUYUThCsl. Kak oTmeua-
eTcsl B 3acekpeueHHOM otuere, B 2011 romy Ilpesunent Poccun
Hmutpuit Measenes nopyunn MunuHy obecrednTh «CKOMKO-
Bo» mpenocraBieHue B 2011—-2013 romax cpencTs B pa3Mmepe 10
9 mupa. pyOseii. A JOMOIHUTEIbHOE COrJallieHUe, TaTUPOBAaHHOE
okTs16pem 2011 roma, mexxny MuHpuHoM 1 «CKOITKOBO», IMPeaycC-
matpuBalio BbiaeneHue MIT «B pamKax COBMECTHOM AesSITEIbHO-
cti» 1.6 mapn pyoeit...»

IMoanwiii Teker — http://www.dal.by/news/2/08-04-13-8/

sk

Cama unest «CKOIKOBO», yIpaBIsIeMOro nmuapiinukamMyu 1 Oa-
Onopybamu, M3HaYaJbHO ObLIa MEPTBOPOXKAECHHOI. OHA HEe OmNu-
pajlacb Ha HallMOHaJbHbIE METrampoeKThl, BPOJEe HOBOM KOCMO-
HaBTUKM, HOBOW 3HepreTuku, «Poccumn-2045». 3a Helt He CTOST
Hemm3ogpeHnYeckuii mpoekrt oynymieir Poccuu. To ecth, Ha TO,
YTO MOTJIO OBI TTOCTaBUTh Mepel «MHHOTPaIOM» KOHKPETHBIE pe-
aJIbHbIE 3aJa4u U BOCTpPeOOBaTh IEpeaOBble pa3pabOTKU HAILIMX
yuyeHblx. HeT, M3HayajJbHO CKOJKOBLIAM IpeaJiarajioch «BIUCHI-
BaTbCSl» B MHOCTPAHHBIE OOJIbIIME MPOEKThI, ObITh TaM CYOMNO-
psouukamu. YTo yxke nmpoBaiuBajo uaeto: Hadura 3arnany 1aBaTh
pabdoTy pycckum? Y HUX — CBOU OOJIbIIIAE MTPOEKThI, B HUX CBOU U
3a7eicTBYIOTCS. ECin y pyCCKMX HET COOCTBEHHBIX MEraripoeKTOB
(MIMOTHU3M C OJIMMIOUAN0N — HE B CUET), TO — rOpe M.

Jng pycCKMX YYEHBIX HEOOXOOMMO OPraHM30BaTh MPOEKTHI,
CPaBHMMbIE€ C COBETCKMMM aTOMHBIMU WJIM KOCMUYECKUMU. DTO
MOXET OBbITh CYNEepPIPOEKT «HOBOM KOCMOHABTUKU», SHEPTETUKU
WJIM TIPOEKT pa3BUTHUS YeI0BeKa, KOTOpblie OyneT (hMHAaHCUPOBaTh
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rocyaapcTBo, IpUBJEKass B KayeCTBE IMapTHEPOB YACTHbIN Ou3-
Hec. Toabko TOrma Mbl MOJYYMM ILAHC CO3AaTh MPOAYKTHI WU
TE€XHOJOTUM, KOTOPHIX ellle HET B MUpe, KaK ObLIO B CBOE BpeMs,
B MOMEHT 3alycKa MepBOro MCKYCCTBEHHOIO CIyTHUKA. TOJIbKO
B paMKaX TaKuX CyNepnpoOeKTOB MOIYT 3aKUTaThCsl HOBbIE HAyU-
HbI€ 3BE3/bl, Pa3BUBAThCS HOBbIE HAYYHbIC IIKOJBI U IPOUCXO-
IWATh MIPUHIIAIIKATBHO HOBOE pPEllIeHWE BaXKHEUIINX HAayYHO-TeX-
HUYECKUX MPOoOJIeM.

«CKOJIKOBO» B CBOEM HBIHEIITHEM BU/IE IJIs1 pellIeHUSI TOT00HBIX
3a7a4 He MpucnocobyieHo. TaM 3Toro HAYMCTO HET. DTOT MPOEKT
CBOAUTCSI K OOCIYXXMBaHMIO UyXXUX IPOEKTOB, a IIe cBoe? DTo
HaIlOMHHAET aHaJorI CTPOMTEJIbLHOIO pbhIHKA Ha KaKOW-TO Tpac-
ce. Ilombe3xaeT 3aka3uuk ¢ PyoneBku U crpammBaet: «I1nuTky
kiacTtb ymeelnb? Eciu na, To noenem». B «CkoakoBo» OyAeT Mpu-
MEPHO TO Xe camMoe: OYAYT CTOSITh PyCCKUE YYEHBIE, K KOTOPbIM
OyIoyT MOaBbE3KaTh C 3alaJHON «TpaHCHALIMOHAJIbHOI PyGneBku»
u cripamuBaTh: «Moxemb? Hy, Torna gaBaii, moexauu»...

«CKOJIKOBO» 0€3 HallMOHAJIbHBIX MErarnpoeKTOB pa3BUTUS
(TexHokpaTuueckux!) — TOJHBIN Open. IlombITKa MO-aAUKapCcKu
UMUTUPOBaTh KpeMHMEBYIO TONIMHY.

HenaBHo, yBaxkaemblii MHOIO, JlaH MeTOBHMKOB HaIucall, 4To
BO BCEX 3TUX TEXHOIIOJMCAX HACTYIWI KPU3UC XKaHpa. Bce oHn —
cTaparejibHble MOIMBITKM BOCIPOU3BECTU KpeMUHMEBYIO NTOJUHY
B CILA. BioxeHo B 3TO yMOIIOMpPaYyUTEIbHO MHOTO CPEJCTB 10
BCEMY MUPY, a peajbHOIO BbIXO/Aa KpaliHe MaJlo.

Y ¥ 0KOJIO 3aBOJIOB MbITAIOTCSI CTPOUTH KJIOHBI CUIMKOHOBO-
ro goja, U OKOJO YHUBEPCUTETOB. MM cO3Mal0T YHUBEPCUTETHI
Mnpy KjiIoHax-goaumHax — a KanmgopHuyu HUKAK He MoydyaeTcs.
YX He 3Ha1, MPOoOYIOT U MHOTOYMCIEHHbIE UCITOJHUTEIU KJIO-
HOB €1lI€¢ ¥ CBMHIOM J1a TPYIIIOBBIM CEKCOM IO-Kaau(hOpHUINCKU
3aHMMAaTbCS B ITOMCKax XeJaHHOro ¢akrtopa ycrexa. A eciau
U TIpOOYIOT, TO HUYEro He BhixoauT. He B cekce, KOHEYHO, — B UH-
HoBaTuKe. OHO 1 MOHSTHO: BCE, KaK UINOTHI, IPOOYIOT BOCIIPOU3-
BECTM BHEIIHIOO (hopMy, He 3amedasi CyTU. Kapro-KyjabT B YUCTOM
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Buae. Jlvkapckas MomnbiTKa 10OUThCS ycrexa 3a cueT MUMUTALluKU
BHEIIIHMX Mpu3HaKoB. HUKTO HUKAK He XOUYEeT MOHSTh, YTO TEXHO-
MapKu U YyAeCHBIC JOIMHBI YCIIEITHBI IUIIL TOTAA, KOTIa CO3/1al0T-
csI o1 BeJIMKMeE, 3arpenebHbie eau. [Ton rpaHauo3HbIe 3aJaun.
KpemHuuenas nonmna B KanngopHuu poauinack Ha BOJTHE KOCMU-
YeCKO-3JIEKTPOHHOM aMepuKaHCKoi MedThl 1950—1960-x. Torma
CHIA cTpemunuch OBITH BBINIE, ObICTpee U cuibHee. KeHHenu
B 1961-M cTaBUT BeIMKYIO 1IeJIb. BHICAAKY uejioBeka Ha JIyHY 1o
koH1a 1969 roga. AMepuka copeBHyeTcsa ¢ CCCP, napammBaeT
MPEUMYIIECTBO B TEJICBUICHUM U BJIEKTPOHMKE. BOT MMEeHHO B
aTOli atMocdepe r100aabHON TOHKM U MOpbIBA B KOCMOC U PO-
nuncs ¢penomeH CunukoH Bamnu. Koropast cerogHst Bce 60Jblie
HaIlOMMHAaeT 3acToiiHoe 60Ji0T0 — oo ymep dyx Benukoro Bpe-
MEHM U 0oJjiee HET CpaBHUMBIX Cylep3anay.

HMtak, 4T0OBI YTO-TO IOJYYUTIOCh, CHayajla HEOOXOIUMO MO-
CTaBUTh 3aXBaThIBAIOIIME AyX, ITOpaxKalollre BOOOpaKeHUe LS.
A TMOTOM TOJA HUX W BBICTPOSITCS MHHOBALIMOHHBIE CTPYKTYPHI
HOBOI0 BpeMeHHU. B mpoiecce cBeplieHus] KOHKPETHBIX UCTOPU-
YeCKMX JIesTHUI MerarpoeKToB.

Ho ceromHsimiHMii Mup rocrnojcTBa HeolaubOepaaoB, MOHETa-
PUCTOB U (PMHAHCOBBIX CIEKYJSIHTOB — YHBLI U JUILIeH (aHTa-
3un. [lpaBsiue s1uThl 3amaga cMepTeSbHO OOSITCSI TPOPBHIBHBIX
MPOEKTOB M cBepx3anad. 60 3TO rpo3UT MOLIATHYTh UX BJACTh.
Her — uM BbIrogHee OecKOHEYHOE KOIMaHME B CTapoM Hayyd-
HO-TeXHUYecKoM 3azaene. HoBoe — cmeprenbHO onacHo. OHU, MO
MeTKomy HaOmoaeHuo Cepres IlepeciernHa, moxoxu Ha 3JIUTY
n3 «KoH1a BeuHocTn» Ailzeka A3MMOBa, YTO OCTAHOBUJIA Pa3BU-
THE poja JIICKOIO

http://mkalashnikov.livejournal.com/1181769.html

ko

Bo-BTophix, «CKOJIKOBO» C CaMOro Hayajla HallOMWHaJI Me-
XaHU3M UI1 KpaxXu pyccKux uueit. Thl, nma uHaHCUpOBaHUS,
NOJDKEH TepeaaTh YNHOBHUKAM «MHHOTpaga» MOJIHOE OIMMCaHMe
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CBOell HOBalMM (BIUIOTH IO TEXHOJIOTUM Mpou3BoacTBa). Ilocie
Yero OHM MepeaaloT 3TO Ha 3KcnepTru3y Ha 3aman. Yrto mpoucxo-
IUT Jajblle, paccKa3bIBaTh Hamo?

skeksk

B-TpeThux, Kakoii HHHOTPaJ MOXKeT ObITh B JEHMHIYCTPHATIH30-
BanHoii P®? Benp ecim HeT mepenoBoii padoTaromieii MpoMbIILIeH-
HoctH (ee ¢ 1991 roga pasrpoMuM HeoJMOepabHbIe BapBaphl), TO
NorudaT TECHO CBA3aHHBIE C PEAJTbHBIM CEKTOPOM HAYKa H 00pa30-
Banue. VIMeHHO cylecTBOBaHHME KMBOI M PA3BUTOM MPOMBIILIEHHO-
ctu (Kak B CCCP u Ha 3anaje) JaeT MUTATEbHYIO MOYBY HAYKEe M
HHHOBAIMSM, CTABUT Nepe/l MCCIeI0BATEIIMA KOHKPETHDBIE 3a1a9H,
TpeHupyeT Mo3ru 1 AaeT Kaapsl. Ecim y Te0s HeT nepenoBoii HHIy-
CTPUM — HET M CMOCOOHOCTH JejiaTh MHHOBanuu. 6o ux TaK mpo-
CTO BBIIYMaTh, MPaKTUUECKM, HeJIb3s. VX MOICKa3bIBAIOT HYKIIbI
peanbHoro nena. CKa3kd O TOM, UTO MOXKHO OBITb «Mo3rom» u
«TJIaBHBIM M300peTaTejieM MHupa», He MMesl CBOeil MPOMBILIJICH-
HOCTM — MMEHHO cKa3ku. Her mpombiuieHHOCTM — U Mo3ru
OTCHIXaloT! A TIOCTUAYCTPUAIU3M €CTh ITPOCTO OTKPOBEHHAsI IIy-
noctb. [TocTUHAYCTpUaANIM3Ma He CYIIECTBYET.

Kakue mHHOBalmu MoxeT maTb P®, rme mMpOMBIIUIEHHOCTD
youta? Kakum oOpazoM «CKOJKOBO» MOXKET IPEeIIOXKUTh YTO-
TO MHXeHepaM M OM3HECMeHaM ITPOMBIIUICHHBIX KOPITOpaluii
OCTaJIbHOTO MUpa, Kojiu y camoii PMD HeT nepenoBoii nHAyCcTpUn?
Koau HeT HeoOXOIMMOro OIbITa M 3aBOACKUX <«IIOJIUTOHOB» IS
00KaTK1 cBOMX HoBIIecTB? I'ie pycckre MHHOBATOPHI MOTYT Y3-
pPeTh TO, YTO HEOOXOOUMO cAeaTh, ¥ TO, YTO HYKHO YCOBEpPIICH-
CTBOBAThb, €CJIM HET Tepe IJla3aMy CBOEH MPOMBIIIIJIEHHOCTH?

Becnoii 2010 roga FOpuii KpynHos nucaint:

«IIpobaema Poccuu He B M300peTeHUsIX, a B OTCYTCTBMM Ha-
LIMOHAJIbHOM TIPOMBIIIIEHHOM CMCTEMbI MUPOBOTO YPOBHSI, CyBe-
PEHHOM TPOMBIIIJICHHOCTH, TPEACTABISIONICH TTOJHOMACIITA0-
Hble 1 KOHKYPEHTOCIIOCOOHBIE MTPOM3BOIUTENbHBIE CUJIBI. B OT-
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CYTCTBMM HOBOM MPOMCHUCTEMBI BCE M300pPETEHUsI, KaK U Jy4Illne
HallX Kaapbl, IO MHEPLUMU A0 CUX IOp ellle MPOU3BOAUMEIE, B
Poccuu 6yayT octaBaTbcsl HEBOCTpeOOBAHHBIMUY M OyAYT OPOIOJI-
>KaTh pa3oMpaThCsl MIPOMBIIIIEHHOCTbIO 3apyOeKHBIX TOCYIapCTB
U, TI0 CYTU, OKa3bIBaThCSl MHBECTULIMSIMM Halllero (enepaibHOro
O101KeTa B MPOMBILILJIEHHOE pa3BUTHUE IPYTMX rocyaapctB. OTcio-
Ja caMble 3aMeydaTesIbHble ropofa Oyayliero OyayT ouyepeaHbIM
W3IAHUEM IJ1aMypHo-01aTHO PyOieBKuU, ecliu mapauleiIbHO He
MPOEKTUPOBATh U HE CO3/laBaTh HOBYIO OT€YECTBEHHYIO ITPOMCH-
CTEMY...»

B ToM-TO M 3akioyayicss UIMOTU3M MEABEAEBCKUX «CKOJIKO-
CTPOUTEIC», YTO OHM ITUX MPOCTHIX Bellleil He BeaaroT. 6o nu-
Oepann3M B 3KOHOMUKE — OMNacHas nmcuxudeckasi 6oyne3Hb. bpen
«IIOCTUHIYCTpUATU3Ma».

[ToToMy mpeciaoBYThII «MHHOTpaa» IMPEeBpPaTUIICS CETOAHS B
Hacoc IJisi OTKaAykKM HallluX JOeHer B 3amagHble HayYHO-TeX-
HoJIoTM4Yeckue 1eHTpbl. MO0 TaM-TO cucTeMa <«IIPOMBIILICH-
HOCTb-HayKa-00pa3oBaHME» COXpPaHWIACh. A HALIM JTMOepaIbHbIE
«peopMaTopbl» EIalT BCE, YTOObI OTEUEeCTBEHHAs WHIYCTPUS
3akoHumnack. 1 B BTO P® Bornanu, obecrnieunBasi JaJbHEHIIYIO
NEeUHIYCTpUATU3aLIIO.

Hamu nBanuath ¢ JUIITHUM JIET TIPaBAT OMACHbIE UJIETAHTHI C
BBIBUXHYTBIMU Mo3sramu. [1o3op «CkonkoBa» ceityac — TOJBKO
HOBOE TOMY IOATBEPKACHUE.

skeksk

Eme pa3 3assnsio: «CKonkoBo» — He ropoj oyayimiero. O0
9TOM He pa3 HamucaHo y MeHs B Ojore. Ceit «BekcenbOypr» u
«CypKomnoyuuc» — BCETO JIMIIb IJIaMypHBbI OU3HEC-LIEHTpP C TIpU-
MEChI0 3JIEMEHTOB TexHomapka. HeT BaxXHeHIIMX 3JIeMEHTOB
ropoga oyayuiero (gyryporojinca) — MOCTOSIHHOTO HaceJeHUsI
co CBOUMMH nomamu, ¢ camoynpaBjieHUeM (30eCb — IMPaBUT
(oHnm).

88



K CkonkoBcKoMy 1o30py

B cBOUMX BBICTYIIJICHUSIX ST HE pa3 TOBOPUJI, YTO TEXHOMOJINC MO-
>KeT OBIThb JIUIIIb YacThlo (pyTypomoanca, OOIHMM U3 €ro pailoHOB.
Ho rnaBHbIi cMbica Mmoero @yTypociasisi — HOBasi MOJENb PycC-
CKoi1 xku3HU. 160 cTpaHa HE MOXET OBITh TOJbKO HAayYHOI J1abo-
paTopueii, a Bce ee XXKUTeJU — CIUIONIb YYeHbIMU. K HbIHEITHeMY
«CKOJIKOBY» He MM€I0 HUKAKOI'O OTHOIIIEHMSI, B IPOCKTUPOBAHUU
oHoro y4yactusi He npuHumai! M cuuraio «CkonkoBo» mpodaHa-
e 1 GyTypomnoinca, U 3aMbiciia «BTopoit KpeMHMeBoM 101~
Hbl». He Mmojyyuaock HM TOro, HU TOTO.

sk

B ueThipexcrax kusmomeTtpax oT Ilaprxka HaXogUTCS TeXHOMapK
«®yTtypockorn». OH — cpenoToyre MyJIbTUMEAUNHBIX, ayIuOBU-
3yaJIbHbIX TEXHOJOTUIA, IpUYeM TeXHOMNAapK 31eCh COBMEIAETCs C
pa3BiedyeHUusiMU. O4eHb MOJE3HO CPAaBHUTD (PPaHIIy3CKUI TEXHO-
MapK CO CKOJIKOBCKOM 3aTeeid.

[Tnomans Mdyrypockona — JBe THICSUYM T'eKTapoB (BYETBEPO
Oosbliie, 4yeM y cKoikoBckoro B. BekcenbOypra). 3aech pacro-
JIOXXKEHBI 224 MpeanpusaTUs ¢ IIeCThIO ThicSTuaMU paOOTHUKOB. 13
Hay4yHO-MCCJIeA0BaTeIbCKUX JadopaTopuii. Llenble TexHuyeckue
By3bl. [Ipu aTom u3 Ilapmxka B @yTypoCcKOI KypcupyeT CKOPOCT-
Hoil moe3n kommnaHuu TGV, mpeonosieBasi yeTbIpecTa KUJIOMeE-
TpoB 3a 1 yac 37 MUHYT.

To ecTb, (ppaHIly3bl CMOIJIM B OJJHOM T€XHOMNApKe COBMECTUTh
o6pazoBanue, HNOKPEbI, BEICOKOTEXHOJIOTMYHOE ITPOMU3BOACTBO
U TYPUCTUUYECKYIO0 UHAYCTpUIo. Huuero monoOHOro TBOpLIbI CKOJI-
KOBCKOTO «3MyJIITOpa» He cnejiaiu. Jla TamMm u Herme crueyiath
4yT0-TO noxoxkee. MyTypockon crieanu3mupyeTcs Ha ayauoBU3Y-
aJIbHBIX TeXHOJIOTUSIX (5-11 TexHoykaan). Ha yuem OyaeT crieumnanu-
3upoBaThCcs B. BekcenbOypr — xpeH moiMelib. Kak coBMmellaTh
npuopureTsl 1. MeaseneBa (saepHble TEXHOIOTUM, CIYTHUKOBBIE
cuctembl, UKT, (papmarivio v HoBble BUIbI TOILIMBA) B OTHOM 3a-
BeIEHUU Ha HEOOJIbIIIOM IISITAUKe — HUKTO TOJIKOM He OOBSICHSIET.
MccnenoBarenbckue peakTophl TYT II€ CTaBUTh cOOMparoTcs, a?
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V3ke OHSATHO, 4TO B paMKax 5-ro TexHoykJaga P®D 6e300xHO
npourpaia. Ho rme B «CKonKoOBO» 4eTKO O00O3HAUe€HHBIE IPUO-
puteThl 6-To yKiaga? Wx Her. Eciim B DyTtypockon OyKBajbHO
JertaeT mnoe3n-myis, To «CKOJIKoBO» uyeM OyaeT cBsizaHO ¢ Mo-
ckBoii? CtpyHHOI1 Tpacchl KOHMLIKOTO 3eCh HE MPEAYCMOTPEHO.
M TponneiikapHOI TpacChl TOXe MOKa HEeT. A s Obl cliejajl HEYTO
noao6Hoe. UMeHHO Ha CMEKaIMCThIX U CPaBHUTEIbHO HEAOPOTUX
PYCCKHUX TEXHOJIOTUSIX, 6€3 MpUMEHEHMsI UMIIOPTHBIX MOHOPEJIbCa
WJIM MarjeBa-MarHUToIlIaHa.

HeBoopyXeHHBIM IJ1a30M BUIHO: CHadajaa C OyXThl-Oapax-
Thl, 0€3 coBeTa C yYeHbIMU M MHHOBATOpaMM, PEIIUIU JeJIaTh
CKOJIKOBCKUI «HEe-MONMU-Yero-rapk», a Tenepb HaAuMHAIOT CYy-
JTOPOXHO 3aTIrMBaTh B Hero ¢uauansl By3oB (baymanka) u ja-
OopaTopuu MHOCTpaHHBIX CTPYKTYp («Hokust», Maccauycerckuii
TexHoJoTn4YecKuit uHCTUTYT). C Xomy mpeBpaliiasi Bce B HACOC st
MepeKayky pycCKMX MO3ToB M TajJaHTOB Ha 3aman. Kcratu, a Kak
cryneHThl baymanku Oynyt cioma e3nuth? bauH, Tak jydiine Obl
texHonapk Ha BJIHX nmocTtaBuiy, BMECTO TaMOILIIHETO ITO30PHOTO
Topxkuina. Bce kKak-To OmXke K BEOyIIMM TEXHUUYECKUM By3aM
MoOCKBBI 1 aKaIeMUUYE€CKMM UHCTUTYTaM.

Bce, 3a 4T0O GBI HY B3SJIMCH O€710-CUHE-KPACHbIE, BEIXOIUT FOpP-
O6atbiM 1 ypoackum. Hy, kak My3bika B KBapTeTe aenymku MBana
KpsrioBa.

Mpmuenue /Iuneranta ot Hayku...

Adepsl 6b1BatoT pa3Hblie. OMHUM — Ha ypoBHe MaBpoau, apy-
rve — oOBbIYHO MOKA3bIBAIOT MaJbLIEM B HEOO.

«K 1980 romy CoBeTckuii Hapon OyneT XWUTb IPU KOMMYHU3-
Me». Cnincok «CoBEeTCKOro Hapoaa» MpuaraeTcsl.

«K 2000 romy xaxngasi ceMbsi OyaeT UMeThb OTAEIbHYIO KBApTU-
py». CIMCKOB HECKOJIBKO.
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ITpumepaMu KpymHBIX (PMHAHCOBBIX adep ABISIOTCS AedOaT
1998 rona n Couun. Yxe ceifuac siCHO, 4YTO Ha JIETHEM KypopTe
3MMHSIS OJIMMITMAIA HE COBCEM YMECTHaA.

Ha tom e ypoBHe (CMOTpM HaBepX) TOTOBUTCS CJIeIylolasi
adepa — «CkonkoBo». CorjiacHO yKa3aHUsSIM, B 3TOM MeCTe Ka-
Kue-To ydyeHble (Tuna A. JIBopkoBuYa) co3naayT HOBYIO CUJIMKO-
HOBYIO JOJIMHY CO CBOEi TaMOXHe# (OymayT mpoBepsITb HaJu4ue
Mo3sra u pa3smepbl B3STOK). [1og OOKOM ydeHBIX MOSIBSITCSI 80U
O0AbHUYBL, pecmopaHbl, Maza3unsl. J1a 1 XXKUTb OHU OYAYT B COBpE-
MEHHBIX JOMaX-KaMITycax.

Ero crpoutenbCcTBO MO IJIaHaAM 3aliMET OT TpeX IO CEeMU JIeT.
DuHaHCOBYIO OTAAUy OT peaju3allMi 3TOro MpPOeKTa, KakK co00-
LM TIEPBBIN 3aMIJIaBbl aIMUHUCTPALIMU Tipe3uaeHTa Biaaucinas
Cypkos, ctout oxuaatb yepe3 10-15 ner. [1o oneHKaM 3Kcmep-
TOB, TIEpBOHAYAJIbHAs OTIAa4a COCTABUT A0 1 TpaH pyOJieid.

B wmnHOTrpame «CKOJIKOBO» IOOJIKHBI OBITh IITA0-KBapTUPHI
KPYHHEHIINX KOMIaHWi, a COCTaB HOBOT'O Topojia I0JKEeH ObITh
WHTEepHALIMOHAIbHBIM. YMCIEHHOCTh €ro XuTeJei MOXeT cocTa-
BuTh 40 000 yenoBek. Tak Kak co3maercs yyaecHast ogdiiopHas
30HAa, TO HAa YUCJIO «KUTeJIei» MOoKHA ObITh U MOTpeOUTeIbCKast
KOp3MHa — BCE BMJbI JEJIMKATECOB, Y KaXIOro aBTOMalllMHA
«Mabax» u npoyee. Ilog HaydHbIE MPUOOPHI MOXHO 3aMaCKUPO-
BaTbh KaK CTUPaJIbHbIE MAllIMHbI, TaK U CylepaiiHephl.

Bcero B aToM ronmy Ha MoAepHU3ALMOHHBIE TPOEKTHI B O10IKE -
Te 3a10keHo 10 MumapaoB pyoJieit, MPUMEPHO MOJIOBMHA 3TOM
CcyMMbI ipuunTaeTcst Ha «CKOJIKOBO».

B 2011 romy, mporHo3upyeTr OH, pacxoIbl Ha CO3JaHUE WH-
HOrpaga M CKOJKOBCKME IPOEKTbl MOTYT COCTaBUTb 15 MJpnd
pyOJsieii, Ha AeATeIbHOCTb KOMMCCUM MO MOAEPHU3ALUMU —
10 mipn pyOieid.

OnHako opuLMaTIbHBIC JIM1IA COOOIIWIN, YTO BHIKYIATh y4acT-
KM TIOJ, TIPOEKT He MoTpeOdyeTcsi — OH OyaeT MOoCTpoeH Ha dene-
pajibHbIX 3eMJIsIX U 3aiiMeT okojao 400 ra B HemocpeacTBEeHHOM
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Onm3ocTu K OusHec-11Koe «CKOIKOBO», B paiiloHe MepeceyeHusI
54-ro km MKAJI 1 MuHckoro miocce.

I'ennupexkTop kommnanuu «I'eo leBenonMeHT» Makcum JlelieB
pacckasall, YTo B pailoHe «CKOJIKOBO» OOJIbIIOE KOJUYECTBO 3€-
menb npuHamiexxut BHUUM cenekim m ceMeHOBOICTBA OBOIIL-
HBIX KYJIbTYp, @ YaCTh — HaXOIMUTCS B BeAeHUU AKaIeMUU HayK.

M. JlemeB oTMeYaeT, 4ToO 3eMJIsI TaM JOpOTrasi, FeKTap OleHUBa-
ercs B $1.5-3 MIIH B 3aBUCUMOCTH OT OJIM30CTH K IIOCCE.

Psanom ¢ Oyaylieit cTpoilkoil pacIoyioXEeHbl 3eMJIM KOJIX03a
«MatBeeBckoe» (0KOJIO 2 ThIC. Ta), CYIIECTBEHHAs 4acTh U3 KOTO-
PBIX MPUHAIEXXUT KoMNaHuu «Muiixayc» Pomana AbpaMmoBuua.
NmeeTcst nHdopmaliysi, 4To UX 3eMJIM IO MPOEKT He MOIaaaoT,
HO HaxomsTcs psiioM (Terepb Hago BHIKyMaTh y P. AGpamoBuua).
Ectb MueHne, yTo uaes «CKoJIKOBO» Bo3HHKIA y P. AGpamoBuua.

Bce 40 000 xuteneit «CKoOIKOBO» JOJKHBI 3aHUMAThCS:

— OMOMEIULIMHOIA;

— BHEPreTUKON;

— SIIEPHBIMU TEXHOJIOTUSIMMU;

— MHOOPMALIMOHHBIMU TEXHOJOTUSIMU;

— TEJICEKOMMYHUKALIUEHA.

MoXHO, KOHEUHO, 100aBUTH ellle Mapy ThICSIY MPOEKTOB (€CIu
HE CIIPaBSTCS C BhILIENIEPEUYNCICHHBIMMU).

HTtak, naes xopomas, MOXHO HaIlIMBaTh JOMOJHUTEIbHbBIE Kap-
MaHbl — (PMHAHCHI YK€ 03BYUYEHBI, a KaK MPaBUIbHO UX YKPAcCTh,
npo6ieM He Bo3HUKHET (A. Kynpun u A. Yy6aiic moMoryr).

HHTepeceH cocTaB ynpaBJieHHS:
(3anoMHHUTE HX...)

IToneuntennckuii coBet PoHna «CKOJKOBO» BO3IJIABUII MPE3U-
neHT Poccuu JImutpuii Mensenaes.
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Ynens! [Toneunresnckoro cosera:

— MBan boprHuk, mipeacenarenb HaGmtomartenbHOro coseta
(oHpma comeiicTBUsI pa3BUTUIO MaJIbIX TMPEATNPUSATUIL B HAy4YHO-
TeXHUYECKOM cdepe;

— Apkanuii JIBOpKOBHY, TIOMOIIIHUK Tpe3uaeHTa PD;

— Baagumup JImutpueB, nipeacenaTesib TocKopIiopaluun «baHk
pPa3BUTHUS U BHEIITHEIKOHOMUUYECKON nesiTebHOCTU» (BHemsko-
HOMOAaHK);

— Anekceit Kynpun, 3amecTuTenb Ipeacenaresis IpaBUTEb-
CTBa — MUHUCTP puHaHCOB PD;

— DabBupa HaOmynimHa, MUHUCTP 3KOHOMUYECKOIO pa3BU-
s PD;

— IOpuii OcunoB, npe3uaeHT Pocculiickoii akageMuud Hayk
(PAH);

— Cepreii CoOsiHMH, 3aMeCTUTEIb Tpeacenaresis MpaBUTEIb-
ctBa PO;

— BaaguciaaB CypkoB, TepBbIii 3aMECTUTEIb PYKOBOIUTES
agMUHUCTpaluu npe3uaeHTta PO;

— Aunpeii @ypceHKo, MUHUCTP 00pa3oBaHus U Hayku PO.

IIpesunent Ponna — Bukrop Bekcenndepr.

Coset ®oHna «CKOJIKOBO» BO3IJIABUJIM JABA CoNpeaAceaaTe s :

— Kpeiir BappeTT, aKc-pykoBoauTesib Kopropauuu Intel;

— Bukrop Bekcenan0epr, rinaBa HaGmiogaTeabHOro komurera
I'pyniel Kommanuit «PeHoBa», nipe3uneHT @oHga «CKOIKOBO».

Ynennl CoBera @onna «CKOJIKOBO»:

— Barur Aneknepos, npesuneHT OAO JIYKOWII»;

— Anaroumii Anekcanapos, pektop MI'TY um. H. B. baymaHa;

— DCcKo AX0, UCMOJHUTENbHbIN BUILIE-TIPE3UICHT KOMITAHUU
Nokia;

— Maprun Byur, coBnanesnen] ppaHIly3CKONH MPOMBILLICHHON
rpyniisl Bouygues;

— Anekcanap Tlanunkuii, yrnpapisioluii MapTHEP KOMITAHUU
Almaz Capital Partners;
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— Muxaun KoBanbuyk, nupekrop Poccuiickoro Hay4yHoOro 1eH-
Tpa «KypyaTOBCKUIT MUHCTUTYT»;

— ITurep Jlemep, Npe3uaeHT U MpeaceaaTe b MpaBICHUS KOM-
nanuu Siemens AG;

— Baaguvup PameBcKHMii, TeHepaJlbHbI TUPEKTOp, Tpeacena-
teab npaBiaeHus: OAO «Cubupckas yrojbHasi 3HepreTudyeckast
koMmaHus» (CYDK);

— Paran Tara, npencenarenb Komnanuu Tata Sons;

— JIxxon Yambepc, npencenaresib, IJIaBHbIA MCITOIHUTEIbHBIN
aupekTop kommnanuu Cisco Systems Inc;

— Anaroimii Yy6aiic, reHepaJabHbIIl IUPEKTOP rOCYyIapCTBEH-
Holi Kopriopauuu «Poccuiickasi kopnopamusi HaHOTEXHOJIOTUIA»
(«PocHaHO»);

— Opuk HImuar, npeaceaaTeab COBeTa AUMPEKTOPOB U INIABHBIM
HWCIMOJHUTEbHBIN AupeKTOop KoMaHnuu Google.

B cooTtBeTcTBUU ¢ YCcTaBOM:

CoBer @oH1a — BBICHIMIA OPraH YNpaBJieHH;

IToneuntennckuii coBeT @oHAa — HAA3OPHBIA OpPraH.

Kpome Toro, B cucreme ympaBiaeHHUSI CO3IaH CIeLMaIbHbII
BKCIIEPTHBIMA OpraH:

KoHncynbraTuBHblii HayuHblii coBeT PoHaa

ConpeacenaTen HAYYHOTO COBETA:

— naypear HobGeneBckoii npemun 2Kopec Andepos;

— naypeat HobGenesckoii npemun Pomxkep JIasua Kopuoepr.

HMtak, BOOPYXMBIIKCH JIOIIAAWHON IpaMOTOM, BCS BbIIIEME-
peJmciieHHas KoMaHaa OpOCUTCS KOMTMPOBATh CUJIIMKOHOBYIO J10-
JIUHY Y 3a0[HO CO3/1aBaTh «TO, Yer0 HE MOXET ObITh» (PuyiaTon).
[TyTh B Hay4YHOI AEATEIbHOCTU TEPHUCT, 3TO HE CO3IaHNE HOBOTO
npubopa Ijsi U3MEPEHUSI CKOPOCTU BEJIOCUIIEAa, MO I0pore U
KaMHH T10TagaoTcsl, OOOMTHU UX HEJb3s, a YTO-IM00 CIaoMaTh ce-
0e — MOXHO.

Kakue xe kaMHU BCTpEeTITCS IO Jopore (M3 yXe H3BECT-
HBbIX)?
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I1o yacToTHOMY peryiMpoBaHui0 3eMHOM map
pa3aeJsieH Ha IBe YaCTH

— Yacrs 1: 50-repuoBas pemietrka atmocdepsl, coaepKalas
ooitee 35000 yactor u3 muanasona 6 ['n-8.8 I'Tir.

— YacTs 2: 60-reprosast pemerka atmocdepsl, 6oee 72000 yac-
TOT U3 nuarmasoHa 22 xri-128 I'T'o.

Pemetka 50 I'm pacnionaraercs 12400 > h > -4400 M, 60 I'm —
TO Xe camoe. PeleTkn mMeroT pa3IMuHbIe TNIOTHOCTU: B pailoHe
Kamndopunu mrotHocTh noreHuuanoB 60 't He meHee 122%,
oTa ke pemrerka B MockBe — makcuMyM 21%. Insa 50 T'o pe-
meTku, HaoobopoT, B MockBe 100%, B KanudopHum — He 60-
nee 12%.

OOecneyeHne v NOAAEPKKA YACTOT

Pemerka atmocdepst 50 I'm — 310 ucxogHas u ¢ 0 roga B pe-
LLIETKY BBOAUJIUCH HOBBIE YACTOThI, 0OECIIEUMBAIOIINE HE TOJIBKO
CYIIIECTBOBaHUE IMEPCIIEKTUBHOIO «30J0TOT0 MWLIMApAa», HO U
pa3BuTHE TeXHUKU. KOHTPOJIb HATMUMS YacTOT M UX TJIOTHOCTHU
Mpou3BoAsAT Bce KoMIIEKCHI, 10 pe3yabTaTaM KOHTPOJISI TTPOU3-
BOJIUTCS MOAKAYKa WU CHSITHE MOTECHIIUAIOB.

Pemerka armocdepsr 60 't 6puta BBeneHa ¢ 0 roma, IpemaHa-
3HaueHa IJis KU3HEOOECIeYeHUsT «30JI0TOr0 MWJLIMOHA». KoH-
TPOJIb pelieTKu mpou3BoauT Komiiekc «KanupopHusi», moakay-
Ky — Komruiekc «bepMyabi».

Ilepenauy nHpopmauuu ot Komruiekca mpou3BogUT TEPMUHAT
(oobekT Tina 520). B KanndopHuu mx HECKOJBKO, B Ipenesax
1000 M OT LeHTpa CUJIIMKOHOBOM OOJUHBI. B MockBe Ovkaiimiia
00beKT — moa Toprosoii manaToil, HO OH He MpeaHa3HaYeH s
rnepenayv HaydYHoil nHdopMaIuu.
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I'1e B39Th HAY4YHbIE KAJIPbI?

Nudopmanus npeaocTasisieTcs TOJbKO TeM, KTO uMeeT Mo3sr ¢
HHIEKCOM 4XX.

HMunekc 421 obecneunBaeT Komiuiekc ApapaT (peruoH — Ma-
Jas Azus), 6aza — Mepycanum.

HMupekc 422 obecnieunBaeT Kommiekce Kazbek (permoH —
cpenHss A3ust), 6aza — CamapkaH.

Munekc 423 obecneunBaeT Komrmaekc DabOpyc (peruoH —
bonrapusi, Ykpanna, Bocrounast EBpona), 6a3el — Codusi, be-
Jast uepkoBb (YKkpanHa), MHeBHUKM (MockBa).

HMunekc 441 obecneunBaer Kommiekc Anbnbl 1 (peruoH — 3a-
nagHast EBpona), 8 6a3.

HNunekc 442 obecneunBaeT Kommiaeke Anbnbl 2 (PerMOH —
I'epmanwms, [1pubantuka), 6a3el — I manbck, Pura, Beidopr.

MHunekc 461 obGecneunBaer Kommieke KanudopHusa uepes
Kaiinac.

Kowmmiekebl mepronuyecku cOpachbiBaayd WMH@OpMaIUO, II0
KOTOPOI U 1IJIO pa3BUTHE «HAYYHO-TEXHUUYECKOTO» TIporpecca.

Nnunexkcor 421, 422, 423, 441, 442 — 310 paboTa B CTPYKType
50 I' pemetku, nHAeKC 461 u BbIIe — B 60 I'1I.

Ho Ha Tepputopun Poccun 60 'l penrerka muMeeT MUHUMYM
MOTEeHIIMaNoB 1 Mo3r st paboThl B 3TOU pellleTke OTCYTCTBYeT.
MoOXXHO, KOHEUHO, MPUIJIACUTh SITIOHLIEB WU KMUTalleB — TaM
WHBIE CTPYKTYpPHI U cBou KoMILIeKCHhlI.

Jlns obecriedeHMsT BBIMOJHEHUS! ITOCTABJICHHBIX 3amad HeT
Mosra (kpoMe Kak y A. JIBopkoBuua u A. Yybaiica).

C 2000 npekpameHa mocTaBKa HH(opManHUH BCEM CTPYKTypam
4xX 110 3aBepieHns Koppekiu Vo3ra u YHHYTOKEeHHS BCeX, Y KOro
cTpykrypa Mo3ra He coorBercTByeT IIporpamme.

B ceoe epema oviio yxazanue B. B. Illymuna: «Hayky 6
BIIK». Toeoa ece, wumo ocmanoco — 6 «CK04K060».
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Hayunasg 0a3a

Kpome nomaauHoi rpaMoTbl HayKa 0oJibllie HUYEM He pacnoJia-
raer.

— HewusBecTHa cTpyKTypa aToma.

— HewusBecTHa CTPYKTYpa KMBOI KJIE€TKH.

— Her noHsATHS 0 CYIIECTBOBAHUN HEMHEPIIMOHHON MACCHI.

— HensBecTHO, 4YTO TaAKOE IPABUTAIIMS.

Pa3paboTka TeXHHYECKHX YCTPOICTB HA 0a3e COBPeMEHHBIX 3HA-
HMIi HAYKO# He sBjseTcs!

3HaHMs 110 HEKOTOPBLIM HampaBjeHUsIM OyayT 1aBaThCsl HE pa-
Hee 2050 roma (1o «mpeackazanusM» Kiapka).

ITo 3aK/0YeHHI0 KOMIETEHTHBIX JIMI, MPOeKT «CHIMKOHOBAs
noymHa «CKOJIKOBO» sIBJIIeTCS ouyepeaHoii uHaHcoBo# adepoii U K
HayKe OTHOIIIEHHUS He UMeeT.

IIpesunent Poccum JImutpuii MenseneB cuMtaeT HEOOXOIM-
MBIM He TIpssMoe KomupoBaHHe B «CKOJKOBO» aMepPUKAaHCKOM
KpemHMeBOIl HONMHBI, a CO3JaHUE YCJIOBUM ISl MPUBJICUYCHUS
MHHOBALIMOHHBIX KOMMAaHWI Ha OCHOBE aMEpPMKAaHCKOIO OIlbiTa
(Mo3ru He HyXHbI).

02.02.2013 r.



Pa3pymenne cucrembl
«COIHAJIBHOTO HACH/IMS»

(ITo matepuanam HUU IYC pasbsicHeHne
K « IOKTPUHE IIEPEXO/IA»)

Pa3pywenue cucmemut «couuaibHozo
Hacuaus», KaK 4acmu pyKomeopeHH020
uncmpymenma ynpaeéaenuss Koncmpyxuueii
OP2aHU306AHH020 Obimus atooell.

«3akoH Ku3zHu», KaKk mporpaMMHBbIi 0a3uc 1Mo GopMupoBa-
HUIO YOpaBJIeHYECKMX OCHOB COXHWTMSI OYIIEBHBIX CYILIHOCTEH
BO BCeM pa3HooOpa3uu Cucrtem yrpaniieHUsl pa3BuTuem LlyuBu-
JU3alui 171 BceX MaaHeT PazyMeHHOU opueHTaliu, HCKII0YaeT
HACHJIHE KAK TAKOBOE.

ITouemy ke BO3HMKAET HEOOXOAUMOCTb MHMILIMALIMU «Pa3py-
LIeHUsST» (HACUJIMS) YJIOXMBILEHCS CUCTEMBbI COLIMAIbHOIO 00-
YCTPOMCTBA M OBITUS JIIOJAE B 1ieJoM Ha 3eMJie, B HbIHEIIHEM
MupoBOM COOOIIIECTBE U IO KaKO MpUYMHE UMEHHO B ceil yac?
JonycTUMO JIM TaKOBO€ OTKJIOHEHMEe oT 3akoHa KW3HM, ecliu
3emiisl, XOTh U HEe B MOJIHOM Mepe, HO BCe XK€, YpPOBHEM BMEHEH-
HOTO €/ TeKYIIero COCTOSIHUSI pa3BUTUSI «uyxaoi e LluBunn3za-
LIMK», TIOKA €11l€ MOXET COOTHOCHUTD ce0s1 K T1aHeTaM «PazymMeH-
HOI1 OpMEHTalM1», TIOCKOJIbKY MHTepBeHTCKOI CucTteMoit 3To ee
HajJeJeHNE 10 KOHIIA HE YHUYTOXEHO.

MoxeT ObITh, O0OUTHUCH O€3 «pa3pylleHusl», KaK (akra Ha-
cuIMs, a u30paTh MHOM 1ieJiecoo0pa3Hblil MyTh OoJiee IIacTUy-
HOro xapakrtepa uameHeHui? Ho ecTb 1M OH TakoBOI, MHOI?
M naxe ecnu ero HeT, TO HACTaJI JIM OH, CEi Yac, KOrjaa 10myCTUMO
MPUMEHUTb TaKOBOE pa3pylliaiolliee HaCWUJIME, Iojarasicb TOJb-
KO Ha HENMPEeMEHHOCTbh U HeoOpaTUMYI 0€3yCIOBHOCTb TOYHOIO
COOMIONEHUSI HbIHE TPOMCTEKAIOIIET0 TaKTa COOBITUIMHOIO Bpe-
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Pa3pymeHMe CUCTEMBI «COLIMAJIbBHOTIO HACUJIUA»

MEHM, KOTOPBI HOJKEH O0ECIIEYUTh CBOECBPEMEHHBIN II€pPEeXo.
Ha UCMUHHLLL NYMb NPOUCMEYEHUs H06020 XPOHonpouecca u
CcOOmeemcmeyue20 UHo2o pazeumus?

Bo3HukaeT MHOTO BOIPOCOB KOHLIENTYaJIbHOTO HAACUCTEMHOTO,
T. €. HEe YeJIOBEUYeCKOro YpoBHs U Xapakrtepa. IIpencraBisiercs, 4To
HbIHEILIHME JIIOAU BCEM CBOMM OBbITMEM HEYYaCTHBI B pa3pelieHUuU
MpOOJIEMHBIX BOITPOCOB TaKoro ypoBHs1 Ho 310 He coBceM Tak.

Ha niepBblii B3MISIA, KaK 3TO NPUMBBIYHO YJIOXWIOCh UCTOpPUYE-
CKOM MPAKTUKOMN BCEr0 HAKOIUIEHHOIO MPEIbIAYILIErO XXUTEMCKOTO
OITbITa IO (POPMUPOBAHUIO PYKOTBOpeHHOI KOHCTpyKIIMy opraHu-
30BaHHOIO OBITHS JIOAEHU IOof yrnpaBieHWeM HUHTepBeHTCKoil Cu-
CTEMbI, — BCSIKOE€ TPAAULIMOHHO CBEPLICHHOE HACWIME PaHO WU
MHO3IHO JIMOO YaCTUYHO JIOKAIU3YeTCs, MO0 MOJIHOCTHIO TTOAABIISI-
eTcsl HacuiaveM 0oJjiee coBepIlIeHHOro ypoBHs. Brnocnencrsuum, T. e.
10 XOMy IPOrpaMMHO-BMEHEHHOTIO MPOUCTEYEHUS BCIKOTO HOBOIO
COOBITUIHOTO (MCTOPUYECKOrO) Ilara M3 OOILIEro paHee MPOUCTE-
KaloLIEro XpOHOMNpPOoILIEcca, BCeraa cpadaTbiBal aBTOMOTOPHBIN «HC-
MOJIHUTEJILCKMI MEXaHU3M» B AEHMCTBUSIX JIIOJEH, a HIMEHHO: JIF00OI
YPOBEHb YK€ CBEpIIEHHOIO HACWJIMS OOHMX Had APYTMMM BCeraa
ObLT JIOKAJIM30BaH 00Jiee COBEPILIEHHBIM MOCIEAYIOIIUM HAaCUJIMEM
BCEX 1 BCAKUX JEVCTBUIM MPEIbIAYILLIX «<HACUIBHUKOB».

C HEKOTOpBIM YOpEeXICHUEM HaM MOIYCTUJIO 3asBUThb, 4YTO
HOBbIE «HAaCUJbHMKW» (BC€ MHIMBHUIBI 4xX reHoTtuna Mo3sra) B
OyaylieM He TpeOyloTcsi, 00jiee TOro, OHM BOOOIIE He IOAJIEkKAT
HHTErPUPOBAHMIO B 3TO MHOe Oyaymee! [TprurHBI HEBO3MOXHOCTU
MX MHTETPUPOBAHUS paHee OCBELIAJIMCh, HO U B 3TOM IIPOOIEM-
HOM BOIIPOCE JOMYCTUMbI KOPPEKLWMA B CTOPOHY MpeloCTaBlIe-
HUS BO3MOXXHOCTHA OMOJIOTMYECKOTO CYIIECTBOBAHUSI UHAVBUIOB
4xx reHoTuria Moara.

Ho Bce ke, MOXHO JI1 KOTJa-TO €CTECTBEHHBIM IyTeM MOJIO-
KUTb KOHELl TAKOBOMY MMPOUCTEYECHUIO COOBITUMHOIO XpOHOMIPO-
ecca pa3BUTUS «HacWIbCTBeHHOM LluBunuzamuu»? /115 aToro, B
MEPBYIO OYEPEb, CICAYET ONPEACTUTHCS U OOBEKTUBHO BbIPA3UTh
OCMBICJIEHME TOT0, YTO XK€ U3 ceOsI BOOOIIE MPeACTaBIISIET TAKOBOI
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BO3MOXHBIN €CTECTBEHHBIN ITYTh I HBIHEITHUX YCJIIOBUM mepe-
X0Jla Ha MUHOI MpOorpaMMHBIM YPOBEHb B pa3BuTUM LlnBunuzauuu
3emn.

C y4yeToM BCEX CUCTEMHBIX MOCJIEACTBUI OT paHee CBEpIIEH-
HOI MHTEPBEHIIUM 1 HbIHE CJIOKMBIIMXCS OOCTOSITEJILCTB B 00pe-
TEeHWMW UCTUHHBIX (HOBBIX, BOCCO3aBa€MBbIX) COCTOSIHUI OBITHUS
SHEPIUM, KaK TeKYIIMI Pe3yabTaT HPOUCTECKAIOIINX U3MEHECHUN
Ha 3emJie, TAKOBOUM €CTeCTBEHHBI MyTh, — 3TO €CTh YJIOXCHUE
rapMoHuM 13 Tpex « CnoaTHUTENbCKMX COCTOSIHUI», 8 UMEHHO:

— Bocco3aande uctuHHoii Cuctembl YnpapieHus 3emiH (KOH-
cTpyKuuu uctuHHoro IlnanerapHoro Kiacrepa) u o6pereHus ero
HE0OXOAMMOTO YPOBHSI I€ICTBEHHOIO BIMSIHUS Ha BCE MPOLECCH
YIIPABJISIEMOIO0 U3MEHEHMUSI B KOMIUIEKCHOM ObITHE SHEpPruil B UX
WCTUHHOM COCTOSIHUU U JIMKBUAALIMMA OCHOBHBIX IMOCJIEICTBUI OT
paHee CBepLIEHHOW MHTEPBEHIINU;

— u3MeHeHHe (opMbl MMPOCTPAHCTBA pACCEMBaHUsI UCTUHHBIX Oa-
30BbIX paAuallMOHHBIX YaCTOT B 30HAX TEPPUTOPUIA, KOTOPbIE 0Ope-
JI1 HOBOE (PYHKIIMOHAJIbHO-TEPPUTOPUATILHOE HaJeIeHUEe I O1o-
JIOTUYECKOTO CYIIIECTBOBAHUS B (PM3MYECKOM IJIaHE MHTETPUPYEMBbIX
B Oyyliiee TylIeBHbIX CYLIIIHOCTEM ¢ rapaHTUPOBAHHBIMU YCIIOBUSIMU
HX XKM3HECOIIPOBOXICHUS (HOBOE XKM3HEHHOE IPOCTPAHCTBO);

— nepeBO/i HbIHEIIHET0 COCTOSHHS OOIIECTBEHHOTO CO3HAHMSA
Jojeii ¢ 6asrca paHee MPOrpaMMHO-BMEHEHHOTO UCITOJHUTEb-
CKOr0 MHUPOIIOHMMAaHUS, OMPaBIbIBAIOIIETO «IIPUPOIHYIO HEOO-
XOIWMOCTb HAaCUJIUS» BO BCEX c(pepax yIrpasiasieMOro ObITUS, Kak
SIKOOBI MTPaBOBYIO HOpMY MX coxXuTus («bmaromposiBieHue»), Ha
WHOI ypOBE€Hb OOIIECTBEHHOIO CO3HAHMS, ONMMpAOIIWMcS Ha
MmuponoHumanue «/Jloodpa» («boromnposiBneHue»). Jloruuno Oynet
HalOMHMTb, YTO 11 AYLIEBHBIX CYIIIHOCTeW BO Bcex LluBuim-
3anusax PasymeHHol opueHTauuu, «Jodpo», — ecTb pedyeHHOe
OCHOBaHMe (SIBJIEHHOE, MPOMUCAHHOE JIJIsI HUX) JJIsI OCO3HAHHOM
TOTOBHOCTH K CaMOIMOXEPTBOBAHUIO MEHEE Pa3BUTOIO COCTOSTHUS
CYLIHOCTHU paay OoOpsiKeHUs B ObITHE OoJjiee pa3BUTOMA.

Ecnu He OGynmeT cyliecTBOBaTh XOTS ObI OOHOIO M3 YKa3aHHBIX
HWCMOJHUTEIbCKUX COCTOSSHUM WJIM He OyaeT JOCTUTHYTa rapmo-
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HUS MX COYYaCTHOTO BIIMSIHUS IPYT Ha JApyra, TO €CTECTBEHHOTO
myTH (6e3 Hacuius) 1o 3aMeHe « HacibCTBeHHOM TUBUIA3ALINI»
Ha UHYIO, OBITb HEe MOKET.

BoaMozkeH 1 BooOI1Ie €CTECTBEHHBII IMyTh B HBIHE CJIOXKMBILICH-
¢ cutyauuu Ha 3emuie? Ilpexnae, yeM OTBETUTh Ha TaKOM BOIIPOC,
HEeoO0XOAUMO B aHHOTALIMOHHOM (hopMaTe OCBETUTh TEKYILEE T0JI0-
>KEHME T10 KaXKIOMY MCTIOJTHUTEILCKOMY COCTOSTHUIO. K coxaneHuro,
CYXIEHUSI 110 JaHHO TeMaTUKe He MOTYT ObITh ITyOJIMYHBI.

PesynbraThl HaOaOACHMSI, TPOBOAMMBIE, B TOM YHCIE, U C
yyactueM Bocco3naHHoil Cucrembl KOHTpossi HAa MpOTSKEHUU
nocienHero BpeMeHu (ot 22.06.2012 u 1o ceii JeHb), 0COOEHHO
10 XapakTepy IOBEACHUS JIoAei, HECHUKAEMOMY ITOPOUYHOMY
COCTOSTHMIO MX OBITHSI, TIOBBIIICHUIO arpeCCUBHOCTH M «OyHTa
CO3HaHMS» U IMpoYee, IIPUBEJIO K eIMHCTBEHHOMY BBIBOMY: €CTe-
CTBEHHBIM TyTeM coctossHue «HacunbecrBenHoit LluBumm3anum»
Ha MHYIO HE MIEPEBECTU.

BrosiHe 4OCTaTOYHO OJHOTO HECYIECTBEHHOTO (haKkTa: eIuH-
CTBEHHBIM (DMHAJIOM CBOErO MPOrPaMMHOIO Pa3BUTUSI TaKOBOM
«HacunbsctBenHoi#t LluBunuzamum» corinacHo paMok Bekrtopa
Lenu Oynymmx siBieHUi, NeicTBUI U coObITUII cTapoii CucTe-
Mbl, OblJIa BMEHEHA JTMKBUAALMS OCHOBHOM YacTu JIIOJei TuiaHe-
Thl 3eMiisg (oKoJsio 88%), coxpaHsisl JIMIIb YCIIOBHO Ha3bIBaeMbIit
«30JI0TOM MUJIIMApA» U €ro 0Co00 M30paHHYIO 4acTb, «30JI0TOM
MWUIMOH», T. €. UHAUBUIOB 46-T0 TeHOoTHIIa MO3ra, KOTOphIe TaK
U HE COCTOSUIMCH BCIICACTBHE JIMKBUIALIMU TaKOBOI IPOrPaMMBbl
pa3BUTHSI NX TEHOTUIIOB Mo3ra.

Cam (pakT TaKoro OBIBIIET0 IPOTPAMMHOIO BMEHEHHUS YXKe
npeaonpeneana 6e3yCI0BHYI0 HEOOXOIMMOCTb JIMKBUAALIUU BCSI-
KMX OCHOB MpexkHell pykoTBopHOIi CHCTeMbl YTIpaBieHUs, OpU-
eHTUpoBaBlleil BClo KOHCTPYKLMIO OpraHM30BaHHOIO OBITUS
JII0JIeil, OMMparolIyocs ToJIbKOo Ha 6a3uc ColnaabHOTO HACUIIMS.

B aToit cBsizu, co ctopoHsl CucTeMbl YIpaBieHUs] BMEHEHa
Hosasa Ucropuyeckas JIokTpuHa, OCHOBHAsI CyTh KOTOPOI My0JI1-
kyetcs Ha caiite HUM LIYC http://www.salvatorem.ru

08.02.2013 1.
101


http://www.salvatorem.ru/?page_id=1012
http://www.salvatorem.ru/

MbllMHBIA TOPMOH NOOEAUT AUadeT

Puc. 1. Jllooumuua

HoBblit ropMOH 130aBUT 1MaOETUKOB OT MHBEKIIMI MHCYJIMHA.

buonorn u3 I'apBapackoro yHuBepcuteTa OOHaApyXWin B ITie-
YeHU U XHAPOBOUW TKAHMW MBIIIEH OOCEJIE HEM3BECTHBIA TOPMOH,
KOTOPBIN CTUMYJIMPYET POCT CEKPETUPYIOIINX UHCYJIMH KJIETOK B
OoIKeIyagouyHoM xele3e. I10CKoNIbKy Takoi XXe TOPMOH yIaloCh
HalTU U B YEJIOBEYECKOM MEYEHM, aBTOPbI YBEPEHBI, YTO MX OT-
KpbITHE, pe3yJibTaTbl KOTOpOro omnybaukoBaHbl B xXypHaje Cell,
MPEAOCTABUT B OyIyIIEM HOBbIE BO3MOXHOCTH B TEpannu nuadera
000MX TUMOB Yy JIIOAEH, 3acmasué cam 0peanusm 8blpabamovléams
Heo0X00umoe KoAu4ecmao UHCYAUHA.

I'opMmoH, mosyuuBiIMii Ha3dBaHue Oeratpoduu (betatrophin)
ObLT BBISIBJIEH B XOJI€ 3KCIEPUMEHTOB Hal JIMHUEH MBbIIICH, y
KOTOpPBIX OblIa MCKYCCTBEHHO WHAYLIMPOBAHA PE3UCTEHTHOCTh
K WHCYJWHY IIyTeM OJIOKMPOBAHMS KIIETOYHBIX WHCYJIMHOBBIX
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peuenTopoB. B pe3yibTare opraHM3M mojydyaja CUTHal o Aedu-
LIMTe MHCYJMHA U B MOMXEJIYyIOYHON Xejae3e HauMHallach Ipo-
Judepanuss CEKpeTUPYIOLIMX 3TOT TOPMOH OeTa-KJIETOK. 3aTeM
WCCieIoBaTeIM ONpeaeVIN CIEKTP Te€HOB, 3aACCTBOBAHHBIX B
9TOM IIPOLIECCEe, U BBIAEIWUIN OJUH M3 HUX, MPOAYKT SKCIPECCUU
KOTOpOTo (TOT caMblii TOpPMOH OeTaTpogUH) ObLT HallIeH B KJIET-
Kax MeYeHU U XKMUPOBOM TKaHU. DKCHEPHMMEHTHI MOKa3alau, YTO
BHECEHME JTOIMOJHUTEIbHOU KOMUU KOAMPYIOLIEro rTOpMOH reHa
B IIeUeHb HOPMAaJIbHBIX MbIIIIeii BbI3bIBaeT 0ojiee ueM 30-KpaTHoe
yCUJIEHME MPOAYLIMPOBaHUS OeTa-KIETOK B IOIXEIyI0YHOMN Xe-
Jie3€ 10 CPaBHEHUIO C OOBIYHBIM YPOBHEM.

Jlaxke Hememo CIyCTs Y >XKMBOTHBIX HaOJIrogajaoch Oojiee 4yeM
NIBYKpaTHOE TIpeBbIIIIEHEe HOPMaJIbHOIO KOJMYeCTBa OeTa-Kiie-
ToK. IIpu 3TOM HElCTBME TOPMOHA OKAa3aJloCh Y3KOHAMpaBJIeH-
HbIM — TIOBBIIIEHNE AKTMBHOCTU KOIUPYIOIIErOo €ro reHa He
BBI3BAJIO Mpoaudepallui MHBIX KJIETOK, KpoMe TeX, KOTOphIe
CEKPETUPYIOT UHCYJIVH.

Kak monaraior uccienoBarenn, UMEHHO OeTaTpoduH, Ipu-
CYTCTBHE KOTOPOTO OBbLIO MOATBEPXKIEHO M B KJIETKaxX 4esoBe-
YeCKOI Me4YeHU, MOXKET CTaThb TeM KJIOYEBBIM JIEKApPCTBEHHBIM
MpernapaToM, KOTOPbIii CMOXKET MOMOYb BO3MEIIEHUIO Ae(UuiIuTa
OeTa-KJIeTOK mpu auadete | TMMa U HEAOCTATOYHOCTU UX (PYHK-
uuu nipu auadete 11 Tumna. Ilo MHeHUIO onHoro u3 aBTOpoB, Jy-
raca MentoHa (Douglas Melton), BMeCTO MHBEKLIMI MHCYJIMHA
HECKOJIbKO pa3 B JAEHb IMalMeHTbhl CMOIYT MOJy4YaTbh MHBEKIIMIO
OetaTpodrHa pa3 B HEAEMIO WIK Jaxe pa3 B Mecsill, a TO U B IO/,
YTO TMTO3BOJIUT HOBBIM O€Ta-KJIeTKaM MPOU3BOAUTH CTOJIBKO UHCY-
JIMHA, CKOJIbKO Heobxonumo. [TpuyeM, 4To 0COOEHHO BaxKHO, 3TO
JNacT BO3MOXHOCTb M30€XaThb OCIOXHEHMIA, TaK KaK OpPraHu3M
OyneT Mpou3BOAUTHL CBO COOCTBEHHBIN MHCYIMH.

MenToH 1 ero KOJUJIETH YK€ Ha4aJd COTPYAHMYATh ¢ (hpapMKOM-
nanueii Evotec (I'amOypr, I'epmanns) u n1ouepHeii kKomnanueii John-
son&Johnson Janssen Pharmaceuticals c 1iesibio nanbHeiiero vc-
caenoBaHus 6eTaTporHA M Havala ero KIMHUYECKUX UCITBITAHUIA.
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Mmuenue /Inneranta ot Hayku...

NHcyaun sSBaseTCSA OHUM U3 BaKHEHIIMX KOMIIOHEHTOB, MCIOJIb-
3yeMbIX MPH MOJTY4YE€HHH IJTI0K03bl. VIMEHHO TO, YTO HHCYJIMH — BCEro
JMIIb OAMH M3 KOMIIOHEHTOB, M 3aCTaBjsieT HAC BCIOMHHTb, 4TO
TaKoe III0K03a W [IJIs1 4ero OHa MpeJHAa3HAYeHa, a 320JHO — YTO Ke
TaKOe «CaxXapHblii AMadeT», «IMNOTJIMKEMHs», U KAaKOBbl (QyHKIUH
Mo3sra npu noJxy4eHu" riIoKo3bl.

Caxapblii 1Ma0€T ¥ T'UNOTJIUKeMU

OOmenpuHATO CYATATH, YTO MOBBIIIEHHE COAEPKAHMUS caxapa B
KpPOBH SIBJISIETCS NMPU3HAKOM CAXAPHOro JuadeTa, MOHMKEHHOe CO-
Jepxkanue — runorjaukemus. [1pu sToM HaGmMomaeTCsa HapyleHWe
OOMEHHBIX MPOLIECCOB B OpraHu3me, (PYHKIIMOHAIbHbIE U3MEHE-
HUS B opraHax. MeHsieTcs ICUXuKa 4eJI0BeKa, Ero MOBEIECHUE.

B niepBy1o ouepenp ctpagaet iumdocucreMa. B Tabauiie ykasa-
Hbl OCHOBHBIE TIPU3HAKU, COMPOBOXIAIOIINE YEJIOBEKA, KaK TIPU
caxapHoM JIMa0eTe, TaK W MpU runorjukeMud. OTMeTum, 4To ca-
XaPHBIiA 1MAa0€eT U TUMOTIMKEMHUs COBPEMEHHOI MeIUIIUHO JIeUeHHI0
He MOAJAIOTCA, U HAOMIOAAETCS POCT YMCiaa OOJbHBIX. [IpuunHbI
WIIYT B MUTAHUM, SKOJOTUHU, OOILLIECTBEHHOM CTPOE U T. .

Taomuna 1. Tadnuna npu3HAKOB

HaumenoBanue Caxapublii T'unorimkemus
auaber

1 | UsMeHeHuUs1 KoxKu Prixnas xoxa IIpo3pauHas koxka

LIBeT Mo BLIXOIOM HOTTS TemHbIi OueHb CBETIbIN
3 | Cra3Mbl KOHEUYHOCTEN pyK Her Ha, Bo cHe

WA HOT
4 | 3paukwu rna3 CykeHbI PacmmpeHst

1o 140% 1o 160%

5 | KoopauHanus nBUXeHUH 3amenieHa Yckopena
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Oxkonyanue Ta0mup! 1

IOTeHII. Ha 38.5 okTaBe

HaunmeHnoBanue CaxapHblii I'unorimkemus
auader
6 | Ilepexom u3 ogHoOro Ncuxo- | 3ameljicH YckopeH (MUHUMYM
JIOTUYECKOTO COCTOSTHUS 1o 0.1 cex)
B Ipyroe
7 | CBopauuBaeMOCTb KPOBU > 148% < 24%
8 | ITpomykThl Kpytist Toapko oBoiM
(rpeuka, ¥ T.II.)
9 | T'a3bl, 3am10pHI 3aropsl T'asbl
10 | LBeT KOXU Kentbrii benbrit
11 | LIBeT BosoC, TycCTOTa BOJIOC -Ca Het Bonoc | -Ca benbrit
(-) — oTcyTCTBUE NOHOB -Mg I'ycrast Ha | -Mg Peokuit
Tese
12 | Con He riny6oxmii, I'myboxuii u oueHb
4acTo KOPOTKMI
TpepbiBaeTCs
13 | PaboTtocniocoGHOCTD Hesbicokast OueHb BBICOKAsI, HO
YMCTBEHHasI HE pe3yIbTaTUBHAS
14 | PaborocnocobHOCTb (pu3n- | HeBbicokas OtcyTcTBYET
yecKast
15 | Jns XeHIIUH — HaJu4ue Bonbiue < 2 WM BOOOIIE HET
rpyneun HOPMBI
(HOpMa 2-3)
16 | MarHUTHBI UMITYJTbC 18-56% 116-184%
Ha 32 OKT.
17 | DaeKTpuYecKuil MOTeHLI. 124-196% 18-48%
Ha 32 oxr.
18 | I'paBUTALIMOHHBIN MTOTEHII. 148-384% 18-72%
Ha 32
19 | DrexTporpaBUTAIIMOHHBIM 248-484%

Yo Ke Takoe «caxap»?

Hacrosimuit paznen HadHEM CO «CTPAIIHOTO OTKPBLITHS». He
CyHmecTByeT MOHATHSA «caxap B KpoBW». He siBisieTcsi cekpeTom
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TO, YTO COBPEMEHHAasi MeAULIMHA PadOTaeT TOJbKO C HEXXKUBBIMU
cTpyktypamu. Ha XUBBIX CTPYKTypaX TOJBKO IPOBOMSITCS IKC-
nepuMeHThl. [TosIcCHUM, 4TO KaXIoi KJIETKOM opraHu3Ma yrpas-
Jager Moar, cuctema yrnpaBlI€HUsI COBPEMEHHON MeIMIIMHE He
u3BectHa. KpoMme Toro, Hem3BeCcTHa CTPYKTypa M caMOM XKUBOW
KJIeTKU. MccneqoBaHus 1oa MUKPOCKOIIOM — 3TO UCCJIEAOBAHUS
He XMBOW CTPYKTYpbl (JIMILIEHHOW CBSI3U C CUCTEMOM ympaBie-
HUS), MMOATOMY BCE PEKOMEHIALMKU KacalTCs TOJIbKO MEPTBBIX
ctpyktyp. Kpome Toro, cam Mo3r ¢opmupyeT olylieHus:, Ha
0a3e KOTOPBIX U CTPOMUTCS MpUOOpPHAsT YacTh IJISI MCClIeTOBaHUM
HU3KOr0 YpPOBHS, U eciad Mo3r no Kakou-JImbo mpuuymHe u3Me-
HUJI (pOopMUpOBaAHUE OIIYILIEHUM, 3TO HE 3HAYUT, YTO BHELIHUI
MHUp TOXe M3MEHWICS. B psige mybnukamuii yxke yrmoMMHaeTcCs,
YTO ABUKEHUE KPOBM MO COCYdaM HAIIOMMHAET ABMXKEHUE UOHOB
METAJIJIOB TOJ JACWCTBMEM BHEIIHEro (COJEHOW) 3JeKTpomar-
HUTHOTO MOJIs, TIPU 3TOM UCTOYHUK 3TOTO TOJS HE YKAa3bIBAECTCS.
ITo xpaitHeit Mepe, nepBbIii pOOKUI 11ar B HAIIPpaBJIeHUU UCTUHBI
yxe caeiaH. IIpexne yem mepeiTd K caxapy B KpOBU, OTMETUM
OCHOBHBI€ 3aBUCUMOCTHU JIs1 )KMBOTO OpraHMU3Ma.

OCHOBHBIE TOHATHSA

Yeaoeek — 3mo cmpykmypa, Komopas 00HO8PEMEHHO HAXO0-
oumcs 6 08yxX npocmpanHcmeax: 6 HelumpoHHom (npomonHoe) u
aHmuHeiumponHom (31exkmponnoe) npocmpancmeax. Bce ougy-
WeHusa chopmuposanvl moavko 0451 HelmpOHHO20 NPOCMPAH-
cmea. /[pyeue ceéazu Mo3ea (¢ HellmpUHHBIM NPOCMPAHCHEOM)
30ecb He paccmMampuearomcsi.

Bce pasBuTHe XM3HM Ha 3emiie OINpeneeHO YaCTOTHBIMHU
3aBUCAMOCTAMU, C(HOPMUPOBAHHBIMA PAa3HOCTHIO IBYX YHCE
ConHeuHoM cucTteMbl. HUKakue XUBble OPraHU3Mbl APYTHX CH-
CTeM He MOTYT CYIIECTBOBaTh Ha 3eMJie 6e3 COOCTBEHHOI'O rPaBy-
TO-MarHUTO-3JICKTPUYECKOTO TeHepaTopa.
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OcHogoll 110006 Hcueoil cmpykmypol A641emcs 6000poo, n
¢opmMupoBaHre HOHOB NMOTYMHEHO TOI ke pasHocTH uucea. Tak,
HampuMep, 4ejioBeK, chopMUpPOBaHHBII B cHCTeMe albga-IeHTaBpa,
NpPH T0CTaBKe ero Ha 3eMJII0 M MPUBSA3Ke K CYHIECTBYIOIIEi cucTeme
JKH3HeoO0ecneyeHHs: MOKeT BbINIsAeTh KpokoamioM. Ecim o0bekT
(WM KaK ero Ha3pIBalOT, Tapejka), CO3AAHHBIA B JAPYroi cucreme,
He o0ecmeynBaeT MePecTPONKY CBOeid CTPYKTYpPbl MOJ 3HAYEHMS
KOHCTAHT CHCTEMbI, B KOTOPYIO OH BTOPraeTcs, OH aBTOMATHYECKH
MoJIBEPraeTcs TPAHCMYTALUK C 00pa30BaHHEM HHEPTHOM MACChI.

I'naBHOii CTPYKTYpOIi XKMBOI KJIeTKH sIBJIsieTCSl A30T (ec/u clie-
noBaTth Ha3BanusaM Ta0amubl /. MenneaeeBa), wim 4-g CTpYKTypa
npeodpa3oBanus Bogopoaa. Kak ussectHo, somopoa umeer 512 aro-
MoB — 64*8. Ucxonaa u3 nejeHnss Ha 8 MPOCTPAHCTB M TOr0, YTO
CTPYKTYpa BOAOPOJA — 3TO OAHO Iejioe, B HEHTPOHHOM NMPOCTPAH-
CTBEe Mbl MMeeM HOHbI MHEPTHBIX CTPYKTYp (0a3a — 64, oOmee
kojmyectso — 1032). Panx azora — 310 cTpykrypsl Bogopoaa H19,
H21, H23, H25, H27, H29, H31. 3amenuB Ha a30T, notyuum, A19,
A21, A23, A25, A29, A31. Kaxnaasd cTpyKTypa — 3TO KOHKPETHbIE
rPABUTAIIMOHHbIE YACTOTbI M JJIEKTpUYECKHe noTeHmuanbl. CBsa3b
MexKay 0JIJOKAMH — MarHMTHbIE MMITYJIbChI, MMEIOIIHe COOCTBEHHbII
MOTEHIHAJ M YacTOTy. /IHana30H 4acTOT MATHUTHBIX HMITYJIbCOB JIJISI
JKHBOI KJIeTKH (CBS3U C HEHTPOHHBIM MPOCTPAHCTBOM) COCTABJISIET
4-84 okTaBbl, cienyiomuii Oydep nmeer auana3on 54-96 okrasbl.

OcHoBy caxapa cocTaBJisieT a30THbII 0J10K. DTO Hanboiee Jerko
nojjawunieecsi CUHTe3y M, COOTBETCTBEHHO, Pacmaay COeIuHeHHe,
Hecyliee Bce He00XOIUMbIe MOTEHIHAJIbI, KAK B HEHTPOHHOI, TaK U
B AHTUHENTPOHHOM CTPYKTYpaXx.

I'naBHBIi MPUHIMI JIS1 TEKYIIETO COCTOSIHMSI a30THOrO 0J10Ka —
aib0eno Bcero 0J0Ka paBHO HyM0. YTo 310 03HayaeT? MHTErpasn-
HOe 3HayeHHe BCeX NMPHOOpPeTEeHHBIX MOTEHIMAJIOB C Y4eTOM Mar-
HUTHBIX MMITYJIbCOB PABHO MHTETrPAJIbHOMY 3HAYEHHMIO BCEX MOTEPD,
CBSI3aHHBIX C MepepacnpeejeHdeM NOTEHIHAIOB MOcje CHHTE3a.

Haubonee ycToiumBONW CUCTEMON SIBISIETCSI HEWTpPOHHasl, U
JI000e HapylleHWe B JIIOOOM M3 BEpXHUX CTPYKTYp BJIEUET 3a
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co00li TpaHCMYTAallMI0O MOHOB a30THOro OJIOKA B HEWTPOHHOI
CTPYKTYp€, UTO HapyllaeT ajab0eno, Mpu AOCTUXKEHUU OIpele-
JICHHOTO 0ajlaHca MCcYe3aeT MAarHUTHBIA UMITYJIbC CBSI3U C BEpX-
Hel cTpykTypoiul. IIpr 53TOM MeXay OCTaBIIMMUCS CTPYKTYpamu
MPOUCXOIUT MEPEPACIIPEICTICHUE IEKTPUIECCKUX IMTOTEHIIUATIOB U
MarHUTHBIX UMITYJIbCOB.

OnHako IpU TaKOM MepepachpeneieHu U3MEHSIETCSI BpeMs
peaKkiiMu B aTOME U1, CJI€A0BATEIbHO, YMEHBIIAETCS, TAK Ha3bIBae-
Moe€, BpeMsI KM3HU a30THOTro 0J10Ka. Kaxxmoe HapyllieHKe aabdeno
BJICYET 3a CO0O0I, KpoMe BCero, 00pa3zoBaHUE B A30THOM OJIOKE MO-
HOB TSDKEJIBIX METAJIJIOB, WJIM MPOCTBIX MIOHOB, KOTOPBIE HE MOTYT
OBbITh CBSI3aHbI MArHUTHBIM MMITYJIbCOM M SIBJISIIOTCSI 0aljlacTOM
111 @30THOTO 0Ji0Ka (CBSI3b TOJBKO Ha I'PaBUTALIMOHHBIX YacTO-
tax). HapymeHnue 6anaHca 4ynciia aTOMOB a30THOTO OJIOKa BeYeT
3a COOOM yBEJIMUYEHME OKTaBbl MAaTHUTHOTO MMITYJbCa C YMEHb-
IIEHUEM €ro IMoTeHuMana. Tak Kak Mo3r UCIoIb3yeT rpaBUTALIM -
OHHBbIE YaCTOThI CBSI3U C KJIETKOM, MOJYYEHUE TOIOJHUTEIbHBIX
YaCTOT SBJISIETCS UHAMKATOPOM, MO KOTOPOMY MPOUCXOIUT Tepe-
CTpPOMKAa OIIYILICHWM, 32 3TUM CJeayeT IepecTporKa OIIYILICHUMA
U1 BCEX KIJIETOK HEWTPOHHOrO MPOCTPAHCTBA, YTO M3MEHSIET
ob1iee anpbego opraHuM3Ma W, Kak CIEeACTBUE, BpeMs peaKLMid
atroMoB. HabmrogaeTcs cBoero poaa LenHask peakKiusi 3aMKHYTOTO
TUIIA C OOpPaTHOM CBS3bIO, M TaKas ILIEMHAasl peakivs y>Ke HEe MO-
KET ObITh OCTAHOBJICHA 0€3 HapyllIeHWsI MAarHUTHBIX UMIYJIbCOB,
CBSI3BIBAIOIIMX CTPYKTYPbI a30THBIX OJIOKOB B JIPYIMX MPOCTPaH-
CTBax.

CMBICTT CHHTE3a caxapa sl KJIeTOK — 3TO (opMHpOBaHUE
3JIEKTPUYECKOrO ITOTCHIIMAIa 3aJaHHOW TIpaBUTAllMOHHOW 4Ya-
CTOTBI M CO3JAHUE NOCTATOYHO CJIIOXKHOMU CTPYKTYpPBI IS TTOCIIE-
NOyIOLIE TpaHCMyTallMM € OJIOKaMM, CYIEPIIO3UPYIOIIUMU TO-
JIYYEHHBI MOTEeHLMaN. TN CTPYKTYphl ONPENCTIEH COCTOSSHUEM
aTOMOB, TUTIOM OPraHU3alX U TUTIOM COOTBETCTBUSI KOHCTAHTaM
CoJIHeYHOI CUCTEMBI.
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HMHTerpanbHOe COCTOSSHME TaKOH CTPYKTYpbl M Ha3BaHO «Ca-
xap», To ectTb SHR — o0benuHeHne MOTEHLMANOB BOIOpOIa Ha
rpaBUTAllMOHHON ocHOBe. HocuTeneMm Takoil CTpyKTyphl SIBISIET-
csl a30THBIN 06;10K. Tak Ha3bIBa€Mblii CYETUMK BPEMEHU HAUMHAET
paboTatb ¢ MOMEHTa MpeoOpa3oBaHUs XOTS Obl OJHOTO aroma
a30THOTrO 0JIoKa (Tepexoa B HEUTPOHHYIO CTPYKTYPY).

JInsA cuHTe3a caxapa MCHOJIb3yeTCsl CaxapHas XKeje3a aHTHHEN-
TPOHHOTO MpocTpancTBa. He paccmarpuBas mpolecc CUMHTe3a U ero
BJIMSIHWE HA AaHTUHEWTPOHHOE MPOCTPAHCTBO, OTMETUM TOJIBKO T€
aCIeKThbl, KOTOPbIE MOTYT MOTPEOOBATHCS B AaJIbHEHUIIIEM.

DHepreTHYecKHe 0COOEHHOCTH MPeodpa3oBaHuA
A30THBIX 0JIOKOB B HETPOHHOM MPOCTPAHCTBE

OO6pasoBaBlIKecs UOHBI COOTBETCTBYIOIIMX CTPYKTYpP C 3aJaH-
HBIMM TlapaMeTpaMH T'PaBUTALMOHHBIX YacCTOT, 3JIEKTPUYECKUX
MOTEHIIMAJIOB U COMPOBOXKAAIOIIET0 MAarHUTHOIO UMITYJIbCA U CO-
CTaBJISIIOT HEUTPOHHYIO YacTh a30THOTO 0j10Ka — Hocutenst SHR.

Tabnuna koHeuHoro pacnpeaeiaeHusi SHR npuBeneHa B npu-
JIOXXEHUU.

He ykasbiBasi 31ech peajbHBIX pacipeaeeHUi MOTeHIIUANIOB 1
4yacToT, mpuMeM ucxomHoe cocrosgHre SHR 3a 100%, HezaBuCcH-
Mo oT reHoturia. IIpaBas mouka, SBIAOMAACA MEPBbIM «ITYHKTOM»
nepesoga SHR, n0/DKHA MMeTh JOCTATOYHO BBLICOKMiA TPaBUTAIM-
OHHBIIi MOTEHIMAJ, o0ecneunBaemblii JuMdpocuctemoii. I1ycts rpa-
BUTALIMOHHBIN MOTEHIMA TpaBoii mouyku paBeH 100%, u cBsI3b
Moa3ra ¢ npaBoii moukoii — 100%. DTo mMacanbHbBIA CIIydail st
moboro reHotumna. Ho SHR — He camolienb, B YMCTOM BUIE JI€K-
TPUUYECKU MOTEHIIMA OpraHu3My He HYXXeH — 3TO siji, IO3TOMY
MOTEHIIMAJ JOJIKEH OBITh «yITAKOBaH» B HEKWI KOHTEWHED, KOTO-
polii 1 hopMUpyeTCSl BEPXHEH YACTbIO IEYEHMN.
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Puc. 2. Ileuensv ueaosexa

OTHOCUTEJIBHO «II€PEMEIIAeMOro Irpy3a», KOHTEHEp TOJIKEeH
UMETh BO3MOXKHOCTb «CIaTh» IPy3 MOTPEOUTENIO, TO €CTh KJIEeTKE,
He Hapylasi TepMETUYHOCTb MPU TPAHCTIOPTUPOBKE.

N3rorosiieHne KOHTEHEPOB NPOMCXOIUT HA KOHBeliepe — Bepx-
Hsaa 1o nedend. IIpu 100%-noii cBsa3u ¢ Mo3rom KoHBeiiep ume-
€T OTHOCHTENbHO «rpy3a» 0.48% mnoreHHMAIa TPaBUTAIMOHHBIX
4aCTOT, 1 MATHUTHBIA UMITYJIbC, KOTOPbIA He JI0JKEH COBNAJATH C
NepeHOCUMbIM TPy30M. DTO JOCTUTAETCS NMPU TPaHCMYyTAIMH (WM
YIIAKOBKE Ipy3a B KOHTEIHep).

I'py3 — ucxonHbiii rpaBUTAMOHHBINA MOTEHIMAN (2 MX JECATKH
TBICAY) — MOXKET M He Pa3MEeCTUThCA B KOHTEiiHepe, MO3TOMY JIIO-
00ii rpy3 mepeBOAUTCS B CTAHAAPTHYIO hopMy (CKHUMAETCH, PacTs-
rUBaeTcs, npeodpasyercs M T. A.). A30THBIN OJIOK MpeTeprieBaeT
JOCTAaTOYHO MHOTO U3MEHEHMH, MOKa U3MEPUTEJIbHBIN MEXaHU3M
(TTOCTPOEHHBIN Ha OLILYIIEHUSIX) HE YKAXET Ha TO, YTO OJJOK rOTOB
K 3arpy3ke B KOHTeliHep. DYHKUMM CTAHAAPTU3AIMHU BbINOJIHSAET
Mo/KeTyI04Has xkejne3a. [moko3a, BbIBOAUMAdA U3 Hee, — 3TO KO-
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HEYHBI BUJ Ipy3a nepel YNaKOBKO# ero B KOHTeiHep, TO eCTh napa
rpy3-KoHreiinep. M3mMeHeHue (opmbl MCXOOHOro 0J0Ka IMpOUC-
XOIUT 3a CYET SHEPreTUYECKUX 3aTpaT KOHTEelHepa — TOIKey-
JOYHOM Xeje3bl, U €CJIM 3TU 3aTpaThl MPEBHILIAIOT JOMYCTUMBbII
YPOBEHb, WM OLIYIIEHUS 3aTpaT IMIPEBOCXOAST OIIYILIEeHMS CKIaaa
(TIpaBO¥i MOYKM), HACTYIAET PEXKUM Ieperpy3KU MOMXKeTyI0UHOM
>KeJie3bl, IPU KOTOPOM He ITPOMCXOAUT BOCIOJIHeH e 3aTpaT. [1pu
9TOM KJIETKU MOIXEJIyI0YHOI XKejle3bl MOTYT MOTEPSATh CBSI3b C
Mo3sroM u OBITh BBIKJIIOUEHBI 13 KOHBeliepa. SHR, He momiexa-
IIMIA cTaHAApPTU3alMU, BMECTE CO CTaHAApPTHBIMU OJIOKAMU TOXKE
MOCTYIAIOT B KaMepy COOpPKH.

Puc. 3. Ilooxsceaydounas inceaeza uerogexa

Kamepoii cOopku B KOHTeiiHep sBJiIeTCSl ceplile, BepHee, ero
1pasoe npeacepaue — 5T0, CBOEr0 poJaa, MarHeTpoH, rae ¢ TaKToM
npumMepHo 1 ceKyHaa MPOMCXOIUT YNAKOBKA Ipy3a B KOHTeiiHep.
Ilocne ynakoBku cOOpka mocTynaeTr B JieBoe MpeAcepaue U Jaajiee
HAINPaBJIAETCA N0 aJpecy, YKA3aHHOMY HA «SAIIMKe».

Kaxnplii KoHTeliHep npeJHAa3HAYeH KOHKPETHOM KJleTKe, U HUKAKAs
JAPYyrasi KJeTKAa B HOPMAJIbHOM pexKuMe padoThl He MOXKET «3aXBATHTh»
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qy:K0ii KOHTeiiHep U, TeM 0oJiee, U3MEHUTb MAPKUPOBKY. TaKT TpaHC-
MYyTallMU (3aKaTKU Tpy3a B KOHTEHHEP) ONpeAcasieTcs] SHepreTuye-
ckumu 3aTparamu. [locie ymakoBku 96% koHTeiiHepa (C rpy30oM)
MepeBOIUTCS B aHTUHEUTPOHHOE COCTOSIHME, YeM O0eCIeurnBaeTCs
HeHapyllleHue aaboeno. Ecim 0bl 3T0Or0 He ObLI0, TEMIEpPaTypa Tejaa
ob1a Ob1 Beime 100°. OcraBimiics «Mycop» IMOCTYITaeT B TpaHC-
MOPTHYIO CETh U «TYJISIET» TaM J0 TOMaJaHusI Ha aHAJIM3 Ha «caxap»,
BblIaBast cebsi 3a oHoro. OgHAKO IO KOJMYECTBY Mycopa MOXHO
CYIMTh O HApYLIEHUSIX B OOILLIE CUCTEME SHEPIreTUYECKOro odecrie-
YeHUs KJIETOK, HO HUKAK — O KOJMYECTBEHHBIX COOTHOILIECHUSIX.
Mycop MOXXHO BBIOPOCUTH U3 TJIa3Mbl KPOBU ITyTEM OYMCTKU, TIPU
9TOM UYMCJIO KOHTEHEPOB HE U3MEHUTCS, TaK KaK BbIOpachIBatOT-
CSl MOHHbIE CTPYKTYpPbI, a JIJIsI BEIOpOca KOHTEHepa HEOOXOAUMO
OTKJIIOUMTh Mo3r, uau cuctemy yrpanieHus. Cepbe3Hble Hapy-
MIeHUs] HACTYNAKT B CJIydae M3MeHeHHs] MOTEHIUAJIOB CBA3M CHCTEM
opranusanui SHR ¢ Mo3rom, 4To ¥ NpUBOIUT K K0JieOaTelbHOMY
MpoIEeCcCy — nepexoay K OHOi U3 YCTOWYMBBIX (DOPM, YCKOPSIOIUX
TPAHCMYTALMIO MOHOB B HEWTPOHHOM MNPOCTPAHCTBE, — CAXAPHBIA
auadeT Wi runoraukeMus. JIio06as u3 atux (opMm UMeeT 0JJHO CBOIi-
CTBO — CTYIIEHYaTasi CMEHA OILYIeHUi, C MOCJeAyIOmel JUKBUAAIU -
eii MAarHUTHBIX MMITYJIbCOB, CBSI3bIBAIOIMX Pa3/IMYHbIE MPOCTPAHCTBA.

JI7151 yeoBeKa CyIleCTBYIOT HOPMbI pacipeneeHUs IJII0KO3bI:

[TpaBocniupanbHbBIi caxap NepeBOAUM KaK MOHHYIO CTPYKTYpPY
B kKoauuectBe 125 rpamm Ha 108 000 rpamm Beca denoBeka. [1pu-
YyeM 3TO YXKe He caxap, a ITI0K03a, YMCJIO OKTaB €€ COCTOSIHUS —
12, nukHssg 32 oktaBa — 12.4%, BepxHsast 94.625625 oxraBa —
36%, pacripeneneHre 1Mo opraHaM CJeaylolee:

Ta6mmna 2
Nen/n HawnmeHoBaHue oprana, noTpeoJisIomero KoanyecTBo rpamm
IJIIOKO3Y JUJISl COOCTBEHHBIX HYXK]I (1a 108 000 rpamm
Beca)
Cepaue 12
2 [Teuenn 16
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OxkoHyaHue Ta0mubI 2

Nen/n HaumeHnoBaHne oprana, noTpeoJisionero KosmmuecTBo rpamMm
TJIIOKO3Y JJIsi COOCTBEHHBIX HYXKI (ua 108 000 rpamm
Beca)
3 CeneseHka 25
4 Moa3r rojioBHOI 24
5 CrnimHHO#T Mo3r 10
6 IMomxenynouHas xenesa 7
7 YpuHouLeHTp 3
8 ITouky ¥ HaAMOYEUHUKU 1
9 Jlerkue 3
10 ITonosas cucrteMa 6
11 HIuTtoBumHas xenesa 12
12 Kuieunuk 5

KuBag Kj1eTka M rioKo3a

XKuBas KjieTKa 4ejOoBeKa — 3TO He TOJIbKO ee HOHHOe COCTOSI-
Hue. VI, KOHEYHO, CYIIeCTBOBAHME JKUBOH KJIETKH 3aBHCUT He OT
XUMHYECKMX PeaKnuii. YCJIOBHO JKUBYIO KJIETKY MOXKHO pa3lieuTb
HA TPM YACTU: HU3KOOKTABHbIA BbIBOJ, BBICOKOOKTABHBI BBIBOJ U
HEHTPAJIbHAS YaCTb.

LleHTpasibHast 4YacTh — 3TO CBOETO pOja «BEUYHBIN JBUTATEb»
C 3aJaHHBIM BpeMEHEM XU3HU. BpeMst XXu3HM 3amaeTcsl OKTaBOM
pa3BepTKU JTUMQHI IIpu (GOPMUPOBAHUM MOHHOM CTPYKTYPHI U
MarHUTHBIMU UMITYJIbCAMU C COOTBETCTBYIOIIMMM YIJIAMU CKOJIb-
>keHus1. CBsI3b BpeMEHU W MPOCTPAHCTBA B JKMBOIl KIJIETKE OIIpE-
JejieHa yriioM ckojibxeHus: (cM. «bouka JluoreHa»), 3HaueHUs
atoro ymia ot 21.6 no 43.5° u onpenensior BpeMst ku3Hu oT 0 10
32000 et (B MaciTabe BpeMeHu 3eMJin). CpeaHss TOYKA COOTBET-
ctByeT 124 rogam xu3Hu. CoBepieHHYI0 KJIETKY MOXKHO OCTABUTH
*Kuthb 1 32 000 1eT, HO NPU HEM3MEHHbIX BHEIIHUX YCJA0BUAX. ONTU-
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MayibHasl Touka 124 roga COOTBETCTBYET KJIETKE, IPUOIMKEHHOMU
K COBEPILIEHCTBY, HO M3MEHIEMOW MpPU CICOYIOLIEH MyTalluu,
B CBSI3U C M3MEHEHUSIMU BHEIIHUX YCJIOBUI. ANBOEHO KJIETKU
BCErJaa paBHO HyJIO (TO €CTb CpeIHEeil TOUKe), YTO B MepeBojie Ha
JOMIAJMHYI0 TPAMOTY Temmepatypa coctasiasger 36.6°. Otmerum,
YTO XXMBasl KJI€TKa — 3TO MHOTOCTyIeHYarass (MHOTOOKTaBHas)
CTpyKTypa — OT 32 (MoHHas) no 96 (HeiiTpuHHas) okTtaB. Her
CMbIC/Ia CpaBHUBATh 3HEPreTMYECKHUE MOIIHOCTU B Pa3IMYHBIX
OoKTaBax — 1-3apsf0oBblii 3KBUBAJEHT 52 OKTaBbl COOTBETCTBYET
npumepHo 10.000.000.000 3apsaoBbiM 3KBHUBAJEeHTaM 32 OKTAaBbl,
TO €CThb MOHHAsI CTPYKTypa 00JlagaeT MUHUMAIbHBIM 3apsiAOBBIM
9KBMBAJICHTOM, a NMPUOOPOB /i PErMCTPAIMH 3apsI0BbIX IKBH-
BAJICHTOB BbICOKHX OKTaB He cymecTByeT. [ToTeHIIMalbl BEICOKUX
OKTaB CJIyXaT JJIs MOAAepKaHUS TPaBUTALIMOHHBIX YacTOT CBSI3U
KJIeTku ¢ Mo3aroM. Kaxnas kjieTka nmpu HapyleHUU anboeno Tpe-
OyeT oT Mo3ra «[oANUTKW» WX BbIBOAA JUIITHUX MOTEHIIMAJIOB.
B aToM ciiyyae Mo3r u ¢popMupyeT IPSIMYIO aIPECHYIO OCTABKY
WJIM TIOJKJII0YAeT KaHaJbl BbIBOJA JIMITHUX MOTEHIIMAIOB.
MOKHO He 00DBACHATH, HACKOJILKO BaXKHO BOBpPeMS «11000e1aTh»
WM «CXOUTD B TyaJieT», eCJId HapylIaeTCsl peXXnM B XKUBOI KJIeTKe,
TO MPOUCXOJAT U3MEHEHNS aJb0e10, CIBUT CPeIHell TOUKH, HapyIlle-
HUA B cCTeMe CBA3M ¢ M03rom U T. 1. Takue KJIeTKM JIM0O OTMHpa-
10T, IMOO CTAHOBSITCSI «BaMIMpaMU» B Cpelie OCTAJbHBIX KJIETOK.
[Tpu 5TOM HapyIiaeTcss M «MUpHas» X1U3Hb OKPYXKAIOIINX KIETOK.
IToogpo6HOE onrcaHue XXUBOM KJIIETKM, Ha3HAYEHUE CUCTEM BbIBO-
Ja TIOTeHLIMaoB cM. B mpuioxkeHussx K «bBMMOCDEPA 3EMJIN».

Cesa3p Mo3ra u BbIOOp THIIA KaTAIU3aTOPa

Kak yka3zano Bbime, Mo3r, moJy4ydB CHTHAJ OT JKHUBOW KJIETKH,
¢opmupyer eii 1100 TOCTABKY COOTBETCTBYIOIIMX MOTEHIHAIOB (HA CO-
OTBETCTBYIOIX OKTABAX), JJMOO OCBOOOXKIAET KJIETKY OT H30bITOUHBIX
MOTEHIMAJIOB. 3/1eCb BOBMOXHbI TOJIbKO JIBe CUTyalluu: Ju6o Mo3sr
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3HAET O TOM, YTO B KJIETKE €CTb HApYILIEHMSI, U, KPOME HOPMATbHOM
CXEMbI, TTOAKJTIOYAET JOMOJHUTEIbHBIE PE3EPBbLI; JIMOO HE 3HAET, U
TOrAa KJIETKa MOXKET ITOJIYYUTh TO, UTO €l He TpeOyeTCs, WU U3 Hee
M3bIMAIOTCS JKU3HEHHO BaXKHbIE MOTeHLIMAbI. VI3 MHOXKeCTBA CTPYK-
TYp, (POPMUPYIOIIUX IJIIOKO3Y, MEAUIMHA BbISIBUJIA OJHY — WHCYJIMH.
HMHcynvH gBasIeTCsl KaTaan3aTopoM, HO OH pabOTaeT TOJbKO B XU~
BOI1 cpene, U ero cTpykrypa (popmupyercss MosroM. Ecnu BblaeuThb
WHCYJIMH W TONBITATbCSI €r0 pacCMOTPEThb, Mbl YBUIWM MEPTBYIO
MaTepUI0 C OCTaTKaMW MOTEHLUMAJIOB M MarHUTHBIX WMITYJIbCOB,
KOTOpble J0KHBAKOT B YCJOBUSAX OTCYTCTBHSA CBsi3u ¢ Mo3roMm. D10
AHAJIOTMYHO TOMY, KaK IOJ MUKPOCKOIIOM IIBITAIOTCS PACCMOTPETH
KPOBb, B3SITYIO U3 BEHbI, — OHa IPOIILIA YEPE3 CETICUC U HE SIBJISIETCS
Y€ TOM XMBOUW KPOBBIO, KOTOPAsI HAXOAWUTCS B BEHAX W apTePUSIX.
MHCynuH He MpoCTO MHOTOOKTABHBIM KaTaJM3aTop, MO0 KOMaHAaM
Mo3ra B NOIKeIyIOYHOM KeJIe3e MPOUCXOIUT BbIpabOTKa UMEHHO
TOr0 MHCYJIMHA, KOTOPbI B JaHHBII MOMEHT U HeoOxonum. Kpome
TOI0, HU3KO OKTABHASl YaCTbh MHCYJIMHA «3aKATBHIBAETCS» B OEJIKOBBIiA
KOHTeifHep M JIOCTABJISIETCA KHBOH KJIETKe, Ilie OH Heo0XomuM i
«BBITPY3KH» J10CTABJIEHHBIX MOTEHIMAIOB. [ [05TOMY MHCYJIMH TOJDKEH
B TOYHOCTH COOTBETCTBOBATb HE MPOCTO T€HOTUITY, MO3r AOJDKEH
UMETh BO3MOXHOCTb YITPABJISITh BCEMU MOTEHLIMATIAMU YaCTOT 3TOTO
KaTtajauzaTopa, MHaYe pe3yIbTaT JOCTaBKM KOHTEUHEpPOB OyneT He
onpeneneH. IloreHuaIbI rPABUTAIMOHHBIX YACTOT MU MATHUTHBIX MM-
MyJbCOB, He MOAJAINIMECS KOHTPOIIO CO CTOpoHbl Mo3ra, sIBJISIOTCS
«aTOMHOI 00M00I1», TPAHCMYTHPYIOILEH XKUBYIO KJI€TKY B HAmpasJie-
HHM, He MPeIYCMOTPEHHOM NMPOrpaMMoii pa3BuTus U Mytauum. Ha riep-
BOM 3Tall€ B KJIETKE IMPOUCXOIUT U3MEHEHUE CPEIHEN TOUKU, 3aTEM
BCTyIaeT B CUJIy 3aKOH MMHUMM3ALIMHU 110 ajb0e10, IBeTOBAsS raMmMa
HA HM3KMX OKTaBaX — 3eJieHas, YTO COOTBETCTBYET IMPEBBILIEHUIO
HOPMBI NOTeHLIMANOB, 1j1s1 Mo3ra ¢opMupytorcst curHanbl SOS.
Mo3r HauMHAaeT U3MEHATh (DYHKUMH TPAKTOB JOCTABKHM, MEHSS
MOTEHIUAJIbI YACTOT MOYEK, MOKeTyI09YHOI Kee3bl U T. 4. Hacry-
NaeT aBTOKOJe0aTe/bHbli (HeynpaBJisgeMblii) MPoIecc, KOTOPbIid 1
NPUHATO HA3bIBATH JIMOO CaXapHbIM AUA0ETOM, JTMOO IMIIOTIMKEMUEIA.
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M cKyccTBeHHbIE KATAJIU3AaTOPbI

B ycnoBugx aBTOKOIE0ATEIBHOTO Ipoliecca IPOU3BOAUTCS
MOTMbITKA CTAOMIM3MPOBATh 3TOT Ipoliecc (He yAalIuThb, a UMEHHO
CTaOUJIM3UPOBATh), BBOJS HCKYCCTBEHHbIE KATAJN3aTOPbl — MHCY-
JIMH, MOJIyYEHHbI, HAPUMEP, U3 NMOKETYA0YHOM 2Kejle3bl CBUHEH.

IIpyn HacTyruleHMH MPUCTYIIOB 3TOT MHCYJMH BBOIST B Opra-
HU3M, CO3[aBas ULTIO3UI0 HOpMaIU3aluy OOMEHHBIX ITPOLIECCOB.
Kpome Toro, mo mMepe yxyalleHMsI COCTOSIHUSI, €r0 HAYMHAIOT
BBOJUTb PETYJISIPHO.

IHocaeacTBus UCnoJL30BAHUS
HCKYCCTBEHHBIX KATAJIU3ATOPOB

McKkyccTBeHHBIN KaTaau3aTop — 3TO CTPYKTypa, HE HMeEIo-
1ast 4yacToT cBsA3u ¢ MosroM. KpoMe Toro, mosy4eHHbII TaKUM
00pa3oM MHCYJWH MMEET TOJbKO HU3KO OKTaBHBIE COCTaBJISIIO-
1ye, mpoluealIde cerncuc (paspylieHue npsMbIx cBsseid). Ho
Jaxe HU3KO OKTaBHbIE COCTABJISIIOLIME COOTBETCTBYIOT YACTUUHO
CMBICJTY TIOJTy4YeHHsI KOHTeliHepa, MO3TOMY MX HaJU4Me U MPUHO-
CUT BpeMeHHoe obsieryeHue. [Ipu aToM KiieTKa MmoJIydaeT «IrpeMy-
YyI0» CMECh U3 HEM3BECTHBIX MU HEXeTaHHBIX BHICOKO OKTaBHBIX
MOTEHIIMAJIOB B «CBUHOI OOKJIAIKE».

Ho anbbeno «cBUHOI OOKIagKW» BCerma MOJOXUTEIbHO, U
Cynepro3uLms aabdeno MPUBOAUT K M3MEHEHHUIO MOJOXEHUS
cpenaHeit Touku. Kaxnast HoBast nopLMsI UICKYCCTBEHHOI'O MHCYJIM -
Ha COKpalllaeT XU3Hb KJIeTKU. M03r He MOXeT BMeIlIaTbCsl B 3TOT
Mpoliecc, TaK KaK OTCYTCTBUE YIIPABICHUsI HE MO3BOJISIET UTO-JIU-
00 MpeanpUHSTD.

Hannuue MCcKycCTBEHHOTO MHCYJIMHA B OpraHU3Me HapylllaeT,
B IIEPBYIO ouepelb, KOHEUHO, aibbeno camoro Moasra, KOTOpbIid
(bopmupyer B MHGpOpPMALIMOHHOE MOJE CUTHAJbl O HapyIIEHUU
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MpbIMHBIN TOPMOH MOOEAUT AUA0ET

anpoeno, 1 CUCTEMA BrnipaBe NpUCTYIIUTh K JUKBUAALIUM Ta-
Koro Mogsra, KOTOpbIii He B COCTOSIHUM CIIPaBUTHCSI CO CBOMMU
npobjeMaMu.

OTMEeTHM TakXe, 4YTO JIOOMMBIM KYIIaHbEM Ha KJIaaOuIle
SIBJISIETCSI KOILLIEPHOE MSICO, HE COBMECTMMOE MO IapameTpaM C
npoueccoM mpeodbpaszoBaHuii, npoucxoadmmx Ha Ilacxy. Tak
KaK MCKYCCTBEHHBI MHCYJMH TOJYy4YaloT U3 CBUHUHBI, TO U KO-
LIEPHOE MSICO, KaK aKTUBHAas1 6Mo100aBKa, JOIKHO ObITb UMEHHO
CBUHMHOM, TIpuyeM B cooTHoleHuu: 88% cama u 12% wmsca. Ko-
IIEpHYIO CBMHUHY JIydllle BCEro 3akyrnarb B benopyccuu — oHa
HE COIEPXUT TeHHOMOIU(PUUUPYIOIINX J00ABOK (B OTJIUYUE OT
Ykpaunckoit u Ilonbckoii). Ilepen ynorpedjieHMEM CBUHbIO HeE-
00xonMMo UCKymaTh B peke MopaaH 11 ouuniiieHus OoT LienHel B
ee KullleuHuKe. Bo3pacT CBUHBM He TOKEH MPEBbIIIATh 22-X JIET.

Mmuenue /Inneranta ot MeayuuHbL...

Eciu cynuTh M0 HEKOTOPOMY BHEILIHEMY CXOJACTBY T'OJIOM MbI-
IIM, CBUHBM 1 YE€JIOBEKA, TO BIOJHE JTOMYCTUMO AEIATh BBIBOIbI
O CXOJCTBE IMPOLIECCOB, KOTOPbIE MPOUCXOASAT B TOXIECTBEHHBIX
opraHax. Ho He HyXHO 3a0bIBaTh, YTO yHpaBIsieT 3TUMMU Opra-
Hamu MO3I. A BOT TyT M HaUMHAETCS BCE CaMO€ MHTEPECHOE:
60 Mo3r npucnocabiMBaeTcsl K MbIIIMHOMY TaKTy >XKU3HEOE-
STEJIbHOCTU (YTO MHOTAA OYE€Hb IMOJIE3HO IS BBIMOJIHEHUS MbI-
IIIMHOW BO3HW), JMOO OpraH BBIXOJUT M3 CTPOS IPU BBEICHUU
HWCKYCCTBEHHOTO KOMITOHEHTA XM3HenesaTelbHocTh. Ha mcxone
JAHHOTO 3KCHEPUMEHTA MOXHO IOJYYMTh HEUYTO MOA0OHOE, HE
JIMILIEHHOE CBOEU IMPEJIECTH.

30.04.2013 r.



My3bIKaJIbHOE 00pa30BaHie aTOMA

Puc. 1. Yacmomut nom ¢ 2epuax

YT0OBI HE OTCTaBaTh B pa3BUTHU, aTOMHAsI CTPYKTYpa C poXkKJe-
HUS MOJTyYrJia My3bIKaJbHOE 00pa3oBaHue.

My3bIKaJbHBI MUD JISI U3BJIEUEHUsI 3ByKOB HCIOJIb3YeT pa3-
JIMYHbIE UHCTPYMEHTBI — OT TWJIBI IO OpraHa, Ipyu 3TOM BCe OHU
MMEIOT BIOJIHE MaTepUaJIbHbIN BUA U HE MOTYT Mcye3aThb Iocye
VICTIOJITHEHUST MEJIOIUH.

MarepualibHbIii BUI MHCTPYMEHTa OOECIeUeH CyIlecTBOBa-
HUEM CTaOMJIbHBIX 2JIEMEHTOB, 3TU 3JIEMEHTHI MpPEICTaBICHbI B
Tabnauie MeHaeneena.

Bonee o61as Tadbnmiia XMMUIECKUX 3JIEeMEHTOB (Tadania Mdie-
pOBa) COMAEPXKUT XUMUYECKHUE BJIEMEHTbI, MMEIOIIME CBOMCTBa
anbda- 1 OeTa-pacmnana, a Takke MPOU3BOJILHOIO pacrana, co-
MPOBOXKIAIOIIHMECS] FTaMMa-U3Ty4eHUEM.

DTOT AOMOJHUTEbHBIN PSIT UMEET Majloe BpeMsl XKU3HU U JIJIsI
HayKu HMHTepeca He MpeacTaBiisieT (IoKa JOHecellb 10 pPbIHKA,
3JIEMEHT UCYE3HET).
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Ytob6bl aTOMHasi CTPYKTypa He cOexajaa, OHa 3akJIloueHa B
KJIeTKY (KyOuK), 3Ta KjeTka uMeeT 8 y3yoB. Kaxplil y3en numeer
CBOIO HACTPOMKY.

[Tpunsara crangapTHas HacTpoiika kyouka — DO RE MI FA
SOL LA SI NA, 4TO COOTBETCTBYET MaHTHUCCE:

125, .250, .375, .450, .625, .750, .875, .975.

DTOT CTAaHAAPTHBINA PSAI TOCTUTAeTC APOOJEeHUEM OKTaBhI, U
OTHOCUTEJIbHO 3TOTrO psiia CO3[aH CAYXOBOI armapaT Bcex OMo-
cTpyKTyp Ha 3emie (Ha Mapce oH MOXeT ObITh Apyrum). YToObI
aTOMHasl CTPYKTypa He MmoBpeausa cedsi BO BpeMs CHa, OHa J0-
MMOJIHUTEJIbHO 3aKJII0UeHa B OKTa3Ap, B KOTOPOM BCE Y3JIbl UMEIOT
TOJBKO OJHY HOTY Ha MaHTUcce 750, Mo KOTOPOit U TPOU3BOIUTCS
HacTpolika KaK aTOMHOI CTPYKTYphI MOCJ€ MPOChINaHus, TaK U
BCEX BHEIIIHUX YCTPOMCTB JJIs1 BOCIIPOM3BO/ICTBA 3BYKA.

BHemnuii KOHTYp aTOMHO# CTPYKTYphl — HMKOcasap (12 y37oB)
YTOOBI HE CO3JaBaTh CJOXHOCTU MPY HAMMCAHUU MY3bIKaJbHBIX
Mpou3BeaeHnit, 6a3y pelleHo coxpaHUTh (yopaB HOTY NA), mipu
3TOM A00aBMB IOJIyTOHA.

[Monyunnu psa: DO vl RE v2 MI FA v3 SOL v4 LA v5 SI, npu
9TOM HaCTpoiiKa MPOU3BOAMUTCS MO BHeIIHeMYy KOHTYpy. Eciu
aTOMHasl CTPYKTypa PeIIUT HACTPOUTHCS caMa, TO CHApYXU OyneM
caplaTh KakooHuto. Bece 44 aTOMHBIX CTPYKTYpbl HAaCTPOEHBI
10 pelleTKe KyouKa, BCe YaCTOThl COBMEIIEHBI 1 CUHXPOHU3UPO-
BaHbI ¢ YaCTOTaMU Y3JI0B KyOrKa. Tak Kak KyOuMK MMEET CBSI3b C
pelieTKoi aTMocdephl, TO 3Ta CBSA3b UCIOJAb3YETCS TSI TUPUKI-
pPOBaHUSI.

MneanbHoit aTOMHOM CTPYKTYpbI (ITOJHOCTBIO 3aIIOJIHEHBI BCE
CBsI31) Ha 3eMJie He CYLIECTBYET. DTa CTPYKTypa TOJbKO B BaKyy-
Me (B KocMmoce) ripu yCJIOBUM, UTO HET HUKAKUX PEIIETOK IO TUITY
TpYOOK CBSI3MU.

OTpHbIBasi 10 JIETIECTKY OT UAeaTbHON CTPYKTYPHI («JIIOOUIIIb-HE
JIIOOMILIb») MMOAYYUM BCE MHOTOOOpa3ne XMMUUYECKUX DJIEMEHTOB.
Bce xuMuyeckue 371eMeHThI (AaTOMHBIE CTPYKTYPbI) 110 My3bIKalb-
HOMY 00pa30BaHMIO pa3AejeHbl Ha 12 rpyri.
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. «Jlo1IKoabHasl» — BCe BUIBI rasa.

. «Magmue Kitaccel» — BOJIA.

. «CpenHue KJIacChl» — TSKEJble XKUIKOCTU, CMECH.

. «Crapiiue Kjacchl» — COMPOBOXIEHNE MEPBBIX TPEX TPYMIL.

5. «BrimmyckHoOM KJ1acc A» — MaTepualibHble CTPYKTYpPBI C Bpe-
MEHEM XU3HU 10 1 MUKPOCEKYH/BI.

6. «BeimyckHoli kiacc b» — MarepuanbHble CTPYKTYPHI C Bpe-
MeHeM Xu3Hu 10 1000 MUKpOCEeKYHI.

7. «BpimyckHOI Kinacc B» — MaTepuanbHble CTPYKTYpPHI C Bpe-
MEHEM XU3HU 10 | CyTOK.

8. «BpimyckHolt knacc I'» — marepualibHble CTPYKTYPHI C Bpe-
MEHEM XU3HU 10 124 ner.

9. «AcnmpaHTypa» — MaTepuajbHble CTPYKTYpPbl C BpeMEHEM
>ku3Hu 10 5000 ner.

10. «kKangunaTtel» — MaTepuajibHble CTPYKTYpPbl C BpeMEHEeM
>KM3HU CBbIIIE 1 MWJJIMOHA JIET.

11. «[IlokTopa» — (HOKa TOpbl) HEMHEPLIMOHHAS Macca (yrpaB-
JIeHH€ BCeMU IpyInaMu).

12. «AKaneMuK» — HEMHEPLIMOHHAS Macca — AUPUXKED.

Bes cTtpykrypa — enunoe uenoe. Tak, MarepuaabHbIE CTPYK-
TYypbl C BpPEMEHEM XWU3HM 10 | MMKPOCEKYHAbI HEOOXOAMMBI
IJIs1 CO3MaHus OOMEHHBIX IMPOLIECCOB, 0€3 KOTOPhIX HEBO3MOX-
Ha Xu3Hb. Bce cTtpykrypsl B KocMoce MMeOT HEMHEPLMOHHYIO
Maccy. OTCyTCTBME MaTepUalIbHbIX TIPUOOPOB OIpeaessaeT ee Kak
«TEMHYIO» Maccy, a He3HaHUE€ CBOMCTB HEMHEPLIMOHHOW MaccChl
CO3MIaeT MOHSITHE «9EPHOM IBIPHI».

B3aumocBsS3b BceX CTPYKTYp 3alaeTcsl TaKTOM (AUPUKED),
a MY3bIKaJIbHOE IpoM3BedeHUE (POPMHUPYETCS HEMHEPLIMOHHOM
MAacCoil BBICOKMX OKTaB C MCIIOJIb30BAaHMEM KOMAHIHOW MY3bl-
KaJIbHOM TaOauIbl 8*8 n My3bIKaibHOM Tabauueit 12*12. Obpasbl
nepenarTcs Tadnuen 24*24 (2 moaHbIX oKTaBhl). Kaxkngass aTom-
Hasl CTPYKTypa MMeeT CBOM Habop HOT (bGapaballika TOXe ymeeT
pa3roBapuBaTh), BCe HOThI IIpUBEIEHBI B «My3bIKaJbHOI TaOIUIIE
XMMHUYECKHUX JIEMEHTOB MaKkcumay.
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My3bIKalbHOE 00pa3oBaHUe aToMa

YrnpasiieHHe OPKeCTPOM ATOMHBIX CTPYKTYP

Cucrema Ynpanienus o I[Iporpamme nmpou3BoaUT U3MEHEHNUE
MOTEHIIMAJIOB 3apsiIoB Ha COOTBETCTBYIOIIMX OKTaBaX, cMellas
HOTHBIN PSII aTOMHOM CTPYKTYphI (TIpeaenbl: HKHUi — 11%,
BepxHUil — 122%). Aupykep 3TO YIUTHIBAET U MEHSIET ITOCIIEH0-
BaTEeJIbHOCTb UCIIOJTHEHUS, He Hapylllasi HACTPOMKY.

B psane mect Ha 3emie Obutu 3a(pUKCUPOBAHBI 3BYKHM, JOHO-
cslMecss M3 IIYOMH OKeaHa. DTO OOBEKThI, MCIIONb3YS Te XKe
HaACTpONKM, MepeaaBajiu yepe3 pelleTKy TeKcThl. Kaxnoit 6ykBe
TEeKCTa COOTBETCTBOBajia HOTa, ¢ 2007 roga HOTHYIO TPaMOTY Ie-
peBesIn Ha PYCCKUI SI3BIK (4 OKTaBHI).

VYnopasnenue — tonbko IIporpammuoe. Eciu Bbl camu us-
MEHSIeTe CBOMCTBA XMMMUYECKOIO 3JE€MEHTa, MOXETe YCJbIIIATh
BO3MYILIEHHBIE BO3IJIaChl 3TOTO 3JIEMEHTa, HO HUKOIJIa He OyaeT
3BYKOB, KOTOPbI€ BBIXOIST 32 pAaMKM TaOJIMLIbI.

OcobeHHO OoNTIMBA BoAa (TPUTHIA).

Bce 3ByKku, UCIIOJIHSIEMble aTOMHBIMM CTPYKTYpaMu, JOCTYITHbI
BHEIIIHEMY BOCIIPOM3BOJICTBY ITOTOMY, YTO UMEEM OOIIYIO pelleT-
Ky 1 00LIYyI0 TaOJIUIy paclO3HABAHUSL.

YenoBeK MMeEET BCe HEOOXoaMMOe ISl MPOCIYLIMBAHUSL MY-
3bIKI aTOMHBIX CTPYKTYp — I103BOHOYHUK, Mo3r. TO, yto He
CJIBIIIHO B SIBHOM BMJI€, MOXHO CJIyIIaTb MHBIMU CTPYKTypaMu
(nJ1s1 IpOoCyIIMBaHUsI HOBOCTE MpUIAeIaHbl YIIN).

01.05.2013 r.



IIpeaucioBue

Ecnu obpatuth npucTtaaibHOE BHUMAaHME HA HAYKy, TO MOXHO
OTMETUTh, UTO BCE «HayuyHbIe» OOBSICHEHUs OBICTPO 3aKaHYMBa-
I0TCSI HA OJTHOM M3 MHOTOUYMCJIEHHBIX ITOCTYIaTOB (YTBEPXKICHUU,
MNpUHUMaeMOM 0Oe3 J0Ka3aTelIbCTB) M (paKTUUECKU HUYETO He
OOBSICHSIIOT 10 YPOBHSI IOHUMAaHUS TIpolecca.

Ja, Mbl HAYYMJIMCh UCOJIb30BaTh KAKME-TO KPOXu 0€3 MOHUMA-
HUS CYTH, HO 3TO MIPUBEJIO HAC 32 KOPOTKOE BPEMS Ha TPpaHb ruOen
W HUKAK HE MOXET CJIY>XKMTb JOKA3aTEJIbCTBOM BBICOKOIO YPOBHS
HalllMX 3HaHWKA. MBI NpakKTUYECKU OECCUIbHBI M 0e33alUTHBI
nepen [Ipuponoii, notomy uro HE 3HAEM cytu siBieHuii, Koto-
pble B HEW IPOUCXOMAT U, €CTECTBEHHO, HE MOXEM 3TU SIBJICHUS
HCIOJIb30BaTh. DTO BCe — IOCEACTBUS JOXHOro ba3uca 3HaHuiA,
KOTOPBII MBI ITOJIydaeM B IPOLECCe adalTallMyd K B3POCIION XU3-
Hu. [ToaTOMy mepBOii Hallell 3agavyeil ABIIETCS 3agada U3y4eHUs:
Andasuta u I'pammatuku HoBbix 3HaHM, KOTOpbIE M3JIOKEHBI
Ha atoil Ilnomanke 3HaHUIT U KOTOphble CTaHYT Baiiym HOBBIM
basucom. be3 3ameHbl basuca, CKOJIBKO Obl Mbl HA HaNPSITaIUCh,
Mbl OylleM «yMHETb» B APYTYIO CTOPOHY; Mbl HE CMOXEM TMOHSTh
CYTHU SIBJIECHWI 0€3 MpaBWIbHBbIX HAYaJIbHBIX 3HAHUI, 0€3 peaJIbHOTO
Andasuta u I'pammatuku. TosibKo 3aMeHa ba3uca — TiiaTeabHoe
W3y4E€HUE U TTOHMMaHME COOTBETCTBYIOIIMX KHUT — ITO3BOJIUT I1O-
JIY4YUTh BO3MOXHOCTb IpUOOpeTeHUsI U TToHMMaHus HoBbix 3Ha-
HUM Y MPAKTUYECKOTO UX UCITOJb30BAHMSI.

3ameHa basuca — Habopa 60a30BbIX 3HAHUI U MOHSATUIT — MO-
KET MPOU30UTH, TOJBKO €CJIM Mbl IPUJIOXUM YCUIUS U BOObEM
cebe B TOJIOBY «IIpaBUJIbHYIO TabauLy yMHOXeHUs». He mpocto
OEerI0 MpoOYMTaEM OOHY WM BCE KHUTU, MOXET JaXe mapy pas, a
CKPYITYJIE3HO M3YUYMM KaxKI0€ CJIOBO, KaXXI0€ MOHATUE, KAXKIYIO
MBICJIb, TIPEICTABUM BCE C€0€ MBICIIEHHO, TIOMMEM, KaK U IOYeMy
MMEHHO TaK OHO paboTaeT, U HAKPEIIKO 3TO BCE 3aIIOMHUM.
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IIpenucnoBue

Ilpedocmaeaennsvtii. mamepuaa seasemca mexcmamu I10-
SHAHUA oaa mex, kmo saeasemca Ilowumameasem HOBBIX
3HAHHH, nocaednee epemsa cmaguux OOCMYNHLIMU KAK 6
unmepneme, max u BHE EIO.

OTU TEKCTHI aBagrorcs MossCHUTEIbHOM 0a3011 OIS aHAI3a
TeKyllleid CUTyallMu, KOTopasl ceiyac MpoMcTeKaeT, He3aBUCUMO
OT HallIeTO XeJaHUsI WIM HexellaHusl. Bompockl, KOTopbie CTa-
BUJIMCh MEpea HaMU TOCJIeIHUI Toll, TOBOPSIT O BO3pacTamolleM
>KeJJaHUM YXX€ MHOTMX BCTaTh Ha NyTh [lo3HaHUSA M UATU 3TUM
IMyTeM, HaXo/sl OTBEThI HATe€ BOIIPOCHI, KOTOPbIE «BAPYr» Hauyalu
MHTEpPEeCcOBaTh.

Mbl pemiuiv noaoopaTh MaKCUMaJIbHOE KOJIMYECTBO TEKCTOB
MMEHHO 110 BonpocaMm, cBs3aHHbIM ¢ O3JIOPOBJIEHMEM YE-
JIOBEKA, noHMMaHueM UM — «a YTO Takoe 00jie3Hu U 3a00-
JieBaHUsl...», KTO U KaK «yIpaBjsieT» MpoleccaMu B OpraHuU3Me
YEJIOBEKA (B ominumne OT TeX «3HaHM», KOTOpbIE HaM JaeT
CEeroIHsIIHAS MEeIMLIMHA, U TOro, Kyda Hac yXe 3TU «3HaHMUSI»
MPUBEJIN).

JletanbHO OymeT pacCMOTpPEH M IepenaH Marepuan Io pelle-
Huto 3agad: yto Takoe IIPOTPAMMBI «CsetJl», kak 3tu Ilpo-
rpammbl cerogHss nomoraioT YEJIOBEKY B Henpocrtoii cutya-
nuu ITEPEXOHOI'O ITIEPUO/MIA, Kak uaeT BOCCTAaHOBJIEHUE
opranuzma YEJIOBEKA, npumenusiuero 3tu IIporpammel. Kto
U KaK MX MOXET U JOJDKeH MPUMEHSITh, KaKhe pa3HOBUIHOCTU
ITPOI'PAMM ceroaHs yXe aipoOXpPOBaHBI U «3aIyILEHbI» , KAKUE
I[TPOI'PAMMBI 6ynyT npriMeHeHbI B OIVKAMIIENH TTepCIIEKTUBE.

Mpui1 6ynem ncnonb3oBaTb TeKCTbl ABTOPA sTux IIporpamMmm —
Beigaromierocs: Pycckoro YueHoro Hukonass BukrtopoBuua Jle-
BallloBa, TEKCTbl HE MEHEe BBbIAAIOIIMUXCS JIIOACH, TaKUX Kak
Anexkcanap MuxaitnoBuu XatbiooB, Hukonaii AslekcaHapoBu4
Mopo3zoB u apyrux, KotopsiM 0610 BMEHEHO nepenate HAM
HOBDBIE 3HAHMUA. I1pumeHuB 3HaHUS, TTOJyY€HHBIE B PE3YJIb-
TaTe U3y4eHMs TPYAOB 3TUX YUEHBbIX, UX HEIyOJUUHbIe pabOThl U
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pacueTsl (10 OINpeaeeHHOr0 BpeMeHM He Tojuiexallne pasria-
LIEHUIO), YAaJI0Ch BBICTPOUTH MOJHYI0 KoHuenuuio [TOHWUMA-
HHWA, TIPEAHA3SHAYEHWA u YITPABJIEHWA IIporpammamu
«Cset1Jl», monyunth peanbHble pedyabTathl [IPUMEHEHWA
ITporpamMm (pe3ysibTaThl, KOTOPbIE CETOAHSIIIHSSI HayKa HE CIO-
coOHa omucarh, BOCCO3aTh M OCO3HATh). Mbl MPOKOMMEHTHUPY-
€M, TI0YeMY 3TO MPOUCXOAUT UMEHHO TaK, a HE MHaye.

Ot IlporpaMMbl MMEHHO CETrOAHSI MMEIOT CTpaTernyeckoe
3HaUEHME B CBOEM IPUMEHEHWU U ITIOHMMaHUM, ITOTOMY YTO
OHM <«PacCuMTaHbl U coriacoBanel» ¢ HOBOW CUCTEMOW
VIIPABJIEHHS no BapuaHTam ynpasieHuss MaTpuleid Mosra
npu pa3mepHocTu 3agauu 512x512. Ocoboe 3HaueHue oOpaile-
HO Ha 30JI0TO€ CeYeHME U T0AeKadapabHYl0 (MKOCA3ApaIbHYIO,
COBMECTHO C TOPOM — B IE€PEXOIHBINA IMEepUOI TMepecTPOCHUS)
KOHCTPYKIIMIO, KaK OCHOBBI ITOCTPOEHUS BCEX CTPYKTYp Ha 3emiie.

Co3znansl HOBbIe TUITHI pyHKIUH [Iporpammam «CBeTJI», mpo-
BEJIEHbl pacyeThl IO MEePEeXOAHbIM MpolieccaM, MOJyYeHbI CXeMbI
aTOMOB, MX CTPYKTypa, B3aMMOCBSI3U 1M MPUHLMIIBI (DOPMUPOBaA-
HUSI OUOCTPYKTYD.

Bech yacToTHBII OalaHC OKpPYXKaIOIIEro HaC MUpa U BCeX OUO-
CTPYKTYp IOCTPOE€H Ha IPOCTbIX YMCJAX, KaxA0e M3 KOTOPBIX
coaepxut 6osiee 19 mudp B 10-ii cucreme cuuciaenus. [loaydeHnl
PSIIBI IPOCTBIX YMCEN 711 KOHTPOJISI 32 BCEMM IJITaBHBIMU M3MEHE-
HUSIMM, TIpou3BOoAMMbBIMU T10 IIporpamme, B paMKax OeHCTBYIO-
mux [Tporpamm «CsetJI».

[IpakTnyecku HeT TOW OOJIACTH, I1e Obl HU OBLIM 3aTPOHYThHI
WHTEPEChl 10 MASHTU(MUKALIMM C COBPEMEHHON HayKoil — Ha-
Y{Has OT MaTeMaTUKU, PU3UKU, XMMUU, OMOJIOTUM, MEIULIUHBI,
MCHXOJIOTUM, HEOECHOI MEXaHUKU U T. A.

M3znoxeHHbIi najee Matepual MpeacTaBieH B KOHCIIEKTUBHOM
BUJE, TaK KaK He SIBJISIETCS yUYeOHbIM ITOCOOMEM U MpeaHa3HAUEH
TOJIBKO JIJ11 HOHUMAaHMsI HEKOTOPBIX OCHOB. boJibIllasi 4acTh 3TOro
MaTepualia roJl Ha3zal ObUla He MpeaHa3HauyeHa ISl MyOoJuKaluu
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IIpenucnoBue

¥ He Morja ObITh MpeAocTaB/ieHa TeM TeHOTHUIIaM, KOTOpble Ha
CEeTrONHSIIHUIA AeHb HAXOASATCS B MPOCTpPALlMM U aBTOMOTOPHOM
WCITIOJJTHEHUMU BMEHEHHBIX UM IIpOrpaMM MOCje BBOJA ITPOrpaMMbl
«30JIOTOTO MUWJIJIMOHA», B mociienyiomieM npuzHaHHoii HECO-
CTOSABIIENCH. UM ceronast — mocrarouto umerb TOPY kak
OCHOBY MpaKoOecHsl ¥ BCIO COBPEMEHHYIO HAy4YHYIO 0a3y.

ITocnemoBaTeIbHOCTH MPOCMOTpa MaTepuaja usydeHus u [10-
3HAHMS storo marepuana, KOTOPBIM AOCTaTOUYEH KPYTy JIMII,
MMEIOIIEeMY OCHOBY 3HAHU, MOJyYeHHBIX B pe3yJIbTaTe U3YyYeHUS
pa6ot H. JleBamoBa, A. Xatei6oBa, H. Mopo3oBa u apyrux.

3HaHus OyayT IIpeACTaBi€Hbl, 1 WU3bSIBUBIIUX I10CJIE€ 3TOIO
«aBuratbesl Briepen», mo nyti K MCTUHE wu Ilo3nanuio mist
UIeHTU(DUKALIMM UX TI0 Mepe UCITOJHEHUS UMM YK€ BMEHEHHBIX
UM «IIporpaMMHBIX» GyHkumit HOBOM CUCTEMOM YITPAB-
JIEHUA.

B mpencraBnenHbix matepuanax OymyTt cnenanbi BCTABKHU
IUIs1 pa3bsICHEHUST U TpaHC(hOpMallud TeKCTOB, adalTUPOBAHHBIX
MMEHHO K CETOAHSIIHUM IPOMCXOISIIMM IIpolieccaM. YCTpau-
BaThb IMCKYCCUM WM NaJIbHEWIIee «pa3keBbIBAaHNE M3JTOKEHHOTO»
Mbl He HaMepPeHbl B CUJIy HEIeJIeCOO0pPa3HOCTU U MYCTOM TpaThl
BpeMeHu. Bce paborsi ABTOPOB — nmocTymHBI M M3BECTHBI.
CchbLUIKM Ha BCE JOCTYITHbIC HA CETOAHSIIHUN AeHb paOOThI OyIyT
MoBTOpHO yKazaHbl. OctaHeTcs TonbKo «BKJIIKOUUTD MO3I»,
ecym oH, KoHeuHo, enie [IPUCYTCTBVYET.

TexkcTol, comepxane MHGOpMaLMIO O CTpykKTypax Cucrem
YnpaBneHus, TUIIbI CBSI3U U (hOPMbI YIIpaBIeHUSI HE MOTYT ObITh
MPUBEIEHbI paHbllIe BPEMEHHU MO U3BECTHBIM ITPUUMHAM.

KoHeuyHo, 6e3 BecKoi moOyauTEeIbHON MPUYMHBI TPYAHO CEM-
4yac 3aCTaBUTh ce0s 3TO cienaTh. TakKoB yXX Halll MEHTAJIUTET Ce-
rogHsi. OgHAKO APYyroro MEHTAJIMTETA MOKa Y HAC HET, U HY>XKHO
3aCTaBJISITh C€0S1 M MPUKIIAAbIBATh K CE0€ YCUITUSI. ..

3aTo pe3yabTaT MPeB30MAeT Bce camble cMesible Baim oxuna-
Hus. Korga y Bac B roioBe co BpeMeHeM BCE HAYHET BBICTpaM-
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BaTbCsl B HY>XKHOM TIOpSIIKE, KOTAa pa3po3HEHHbIE CBEIeHUST Hay-
HYT CTAaHOBMTBLCSI OHUM 11eJIbIM, Bbl HauHeTe olnyIlaTh MepBbIe
MPU3HAKU MPUOIMKEHNS K YEMY-TO OTPOMHOMY, BOJHYIOILLIEMY U
0e3MepHO MHTEPECHOMY. DTO ollyllleHre Bbl HU ¢ yeM He Teperty-
TaeTe, OHO HE MOXKET CPAaBHUTHCS HU C KAKUM JIPYTUM...

27.06.2013 1.

U3 cepuu cmameii «3nanus om Na_uaia»



Bcerymiienune

IIpouecchl, KOTOpble MPOUCXOMSAT Yy HAC Ha Ij1a3ax, O0ObeK-
TUBHBI U OeCIpUCTpacTHb. VI3MEHHTh MX — He B CHJAX HHKTO.
MHorue Halli CTOPOHHUKHU B 3TOM YK€ YOeIWINCh BOOUYMIO, HO
MHOTHE ellle HAXOASITCS B Pa3MbIILJICHUSIX U Ha ITyTH K IIO3HAHUIO.
H. JIEBAILOB, nmo6un rooputs: «JItogu [IPOCBITIAIOTCA.. .»

K coxaneHnuto, 3tor mpouecc uuetr memieHHo. Ho u topo-
IMUTHCSA 3[IeCh HEIb3sl — MOXHO HaBpeauTh. Kak rosopwin onuH
M3BECTHBIN NepcoHax: «I[locrenmHoCTh Hy>KHa MPpU JIOBJIE 0JIOX...»
3aMeTUM OIHY OCOOCHHOCTb IPOUCXOMISIIETO B MOCIEIHEE Bpe-
MsI — «OOHapyXeHO» 00TaHMKAMM OT COBPEMEHHOI HayKW, 4TO
«BJI0XY — BO MHOTHX PErMOHAX HaIllell CTpaHbl — KyAa-To IIporna-
mm!» U He Tonbko O6oxu. Ho 310 — oTaenbHas ucTopusi, KoTopast
Obli1a M3J10KeHAa HaMU paHee, B TIPEAbIAYIINX ITyOIMKAIIUSIX.

Ouenv mHo20 nucem npuxooum k Ham ¢ npocvoou I103HA-
HOII[UX (akxuenmupyem — He 11000nbIMCMEYIOWUX, A UMEH-
no — IIO3HAIOIIIUX) pacckazamb, Hanucamo 045 nocieoy-
rouiezo npoumenus u nonumanus 0 IIPOIrPAMMAX «CeemJl»,
CO30aHHbIX U <«3anyuieHnvix» 6 Poccuu (a menepv yxuce u Ha
opyeux meppumopusax), Hawunasa c 2008 eo0a, 6aazodaps
Boidarowemyca Pycckomy Yuenomy Hurxoaaro Buxmopoeuuy
Jeeawosy u ezo <«/lpysvsam», B TOI WIM UHOM Mepe IPUHSIB-
M yyactue B 3ToM [TPOLLECCE. Hy:xHO moHMMAaTh, YTO 3TO
ITPOLLECC, xoTophlii UMEeT TEHAEHIIMIO YCOBEPIIIEHCTBOBAHMSI,
aJanTallMy U PEeryJIMPOBaHUS B TEKYIIUX COOBITUHBIX MOMEHTaX
peansHoro BPEMEHM. Otu [IporpamMbl Ha TO BpeMsl HE UMEJIU
IMyOJMYHOCTH B CWIY CJIOXUBIIMXCS OOCTOSITEILCTB, U TOJIBKO
HEKOTOpPbIE U3 HUX CTaJIM JOCTYIIHBI M IMyOJIMYHBI IS JTIOACH ce-
TOIHSL.

Bce 5T0 B COBOKYITHOCTH U BBI3BIBACT HEIMOMIEIbHBIN MHTEPEC
MU XeJlaHWe Y3HaTb KaK MOXHO OoJiblie 00 3tux IIporpammax.
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«OrpomMHoe» XeJlaHhue B MO3HAHUU <«(PU3MKU TIPOLIECCOB» MpHU
«pabote» IIporpamm «CpeTJI» HabarogaeTcsl Takxke U y TaK Ha-
3bIBAEMbIX, «[IPOTUBHUKOB» (a €CJIM TOYHEE — TeX, KTO uepes
«IMO3HAHUE» XOTeJ Obl OCTAHOBUTDH WJIM MPOCTO YHUUTOXUTh 3TU
[TporpaMmbl), MOTOMY UTO pe3yabTaThl «padoThl» [Iporpamm cra-
JIA B TIOCJIeAHEE BpEeMSI OUEBUIHbI, ITyOJUYHBI U HEOCTIOPUMBI.

Ham ¢ Bamu BbInango XuTb B yIMBUTEIbHOE Bpemsi — Bpems
KOpPEHHbIX U3MeHeHMii Ha Haiel [lnaHete. Mbl cerogHs sIBisi-
emcst YHACTHHUKAMMU rinobGanbHBIX TIPOLIECCOB MEPEMEH, «3a-
nymeHHbIXx» BO BJIAT'O, a He BO 3710, KaK 3TO ObLIO MOCEAHNE
17 ¢ Mo0BUHOM THICSY JIET U, ocobeHHOo, HaunHast ¢ HYJIEBOT'O
F'OJA HAILIEM DPHI.

BCE ®5TO NOAPOBHENIINM OBPA30OM OITMCAHO B
OCHOBHOM, B mocnenHee BpeMs CTaBlIeil MyOIMYHOM, «MO-
Horpapun» — «OCHOBBI ®OPMUPOBAHUA YEJIOBEYE-
CTBA» u usBectHoil yxxe padore H. JleBamoBa — «IlocnenHee
obOpaneHre K YeroBeyecTBY», H HET HEOOXOIMMOCTH B OBTOPEHUH
U3JI0KEHHOT 0.

Mbl f0AT0 AYMain Haja TeM, KaK MPpaBUIbHO M3J0XUTh TO, UTO
BbI3Basio Takoii JKUBOW MHTEPEC cBoMMM pe3y/bTaTHBHBI-
MU JIEHACTBUSIMU T10 YK€ CBEPLIMBIIMMCS (haKTaM OTHOCHUTEIbHO
>KM3HEO00eCeYeHUsT MHOTUX JIIOJEH, CONMPUKOCHYBIIMXCSI B TOM
niu uHoi Mepe ¢ Ilporpammamu «CsetJl». Kak npaBujibHO U3-
JIOXWUTb TO, YTO Yy OTUX JIIOAEH HayaJuCh MPOLIECCHI «IEPexoaa»
n3 cocrossHus JINOJAU, B ux POOAHOE, POJOBOE cocrosinue —
YEJIOBEK co BceMU BBLITEKAIOIIMMUM U3 3TOTO MOCJIEACTBUIMMU.
Bce 5T0 MOXHO M3I0XUTb HECKOJbLKUMU TMPEIJTOXKEHUSIMU U
KapTUHKaMHU B (popMaTe peKJIaMHOTO POJIMKA, WM 3TO MOTpeOdyeT
Hanucanus (onucanus) 6onee aetanbHbiX [IPOLIECCOB n «co-
MyTCTBYIOLLIMX» MOMEHTOB, COMTPOBOXAAIOIIMX 3TU OOBEKTHUBHbIC
IMPOLUECCHI B [TPOUCXOAAILINX CETOIHA COBbITHUAX.
MbI B3sIM 32 OCHOBY BbICKasbiBaHue H. JleBamioBa o ToM, 4TO
«...Mo03r YejioBeKa BOCIPUHUMAET JIMIIb Ty HH(opMaLHI0, KOTOPYIO
OH, Mo3r, roTOB BOCIIPHMHSITb, B CUJIy CBO€H «MOATOTOBJIEHHOCTH» K
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Berynnenue

BOCIIPUATHIO ToTydaemMoii nHpopManuu». [1oaToMy Mbl M3HAYaTIb-
HO B CXaToii, MO BO3MOXHOCTU, (pOpMe Havyaju JaBaTb HEKO-
TOpble 0a30BbI€ MOHITHUS M3 TeX padOT, KOTOpble HAMM IIMPOKO
pacIpoCTpaHsUIMCh B TOCeaHee BpeMsi. Mbl CBEIU UX B PsiJ CTa-
Tel, KaK eAMHBII MaTepual, HEOOXOIMMBbII JJ1s1 TIOHUMaHUs TOTO,
0 yeM Bnl Tak HacToiiuuMBO Hac cropamuBaeTre. Ham momyctuiio
pacckaszaThb O TOM, KTO M KaK «IIpUayMa» U pelina co3AaTh IMo-
no6Hoe. [ToueMy M 1151 4Yero Ha MepBOM 3Tare CO3AaHUs 3TO ObLIO
3alyMaHO U «poxaeHo». K yeMy 3To mpuBeso U KaK 3TO Hayajio
pazBuBarbcs. [loyemy DTO nomyunmno nazBanme «Cser/I» M Kak
OTO IMTEPEPOCJIO B ITPOI'PAMMBI, a He ocTanoch efMHUY-
HO MchojHsieMoil ¢yHKuueil otaenbHoro Ilpubopa. Yto ObLIO
«peajn30BaHO U «BJI0OXeHO» B «CBeT/I» Ha mepBoM 3Tarie pa3BU-
TUS, U ToYeMy MOSIBUIKCH Apyrue atanbl. Kak Bce 310 pa3BuBa-
JIoCh nocJie 0e3BpeMeHHO KOHYMHbI (YHHUTOXKeHus) 1 CBeTJiaHbl, U
Huxkonasa Jlesamosbix. Kak pa6orawr IIporpammsl ceiiuac, Kakue
npeodpa3oBaHuss U B cBA3M ¢ 4eM 3Tu IIporpamMmsl mpetepmnen.
[Ipowie roBopsi, Mbl 0003HAYMM
n nokaxeM Bam «Bekrtop Llenn»
peanuzanuu U «pabotel» I[TPO-
I'PAMM, npuBeneM KOHKpETHLIE
MprUMepbl HEKOTOPBIX MPOLIECCOB,
kotopble yxxe TTPOUCTEKAIOT
HA BAIIUX I''TA3AX. Bol nony-
YUTE BO3MOXHOCTh CAMOCTOSITEb-
HO pa3o0paThCs B U3JI0XKEHHOM
MaTepuaje IByMsl MyTSIMU.

IlepBblii — mpuUHSAB MHGOP-
Mauuio Ha BEPY (pekomenayem
MOCMOTPETH TOHSATUE U 3HAYEHUE
cioBa BEPA).

Bropoii — nmocTaBuB U3I0XEH-

HOC 1104 COMHCHUE U B34B B PYy- Puc. 1. Huxoaaii u Ceemaana
KN <<BO.HI)HIY}O COBKOBYIO JIOITIaTy», Jleeawoent
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HayHeTe KomnaTh cBolo «TpaHiueo» [IO3HAHUWSA nng 6onee riy-
OOKOro MOHMMaHUs B U3JI0XKEHHOM HaMM U B MpPEAeJIeHUN TOTO,
roe HaxoguTcs naHHass MHopmamusis — Mexny «JIOXKDbIO U
[TPABIIOM» (KaK 3TO [etaeTcsi B COBPEMEHHOM HayKe U He TOJb-
KO CerolHsi, roka ere) wm mexay «IIPABJOV 1 UCTUHOI».

OTO — BAIII BBIBOP. Oty ceputo ctaTeii Mbl pelliuid 03a-
rJaBuTh «3HaHMUS OT «Na_yaja». DTO — «HadyajJbHbIC 3HAHUS»,
0e3 KOTOPBIX HET CMbIC/Ia ABUTaThcs Briepea B moHumMaHuu [MPO-
NCXOOALIEIO CETOIHA, kak 661 kto HWA XOTEJI u KAK
bbl KTO HU IYMAIJL.

DTOT Marepuain sBJseTcs AeIU(GPOBKONA TEKCTOB, IOJYYeH-
HBIX KaK MOsSICHUTEIbHAs 0a3a IJIsl aHaau3a TeKyIel CUTyaluuu u
111 IPOBEIEHUST OMpeNesIeHHBIX pacueToB 1o npockoaM Cucre-
Mbl YTpaBieHUs ISl UIeHTU(MUKAIIMU BBIIMOJIHEHHBIX 110 Mepe
WCIIOJIHEHUSI TIPOrpaMMHBIX (PYHKIIMIA, a TaKXe BCEro TOro, 4To
CBSI3aHO C TNOHMMaHueM U npuMmeHeHueM Ilporpamm «CaeT/I»,
HauuHas ¢ 2008 roaa.

CeroaHs1 y>ke MOXHO OCBETUTb TO, YTO JI€TAJIbHO ObLIM Iepe-
JIaHbl U MpopaboTaHbl MaTepuasbl U pa3paboTaHbl AJITOPUTMBI 1
MporpaMMBbl IS pellieHUs 3a1a4 U3 Kiacca «CucTeMHbI aHaIu3 U
KCceI0BaHNe TEKYIIUX OoIlepalliii OTHOCUTEIbHO MPOUCXOISIIINX
coObITUIi». MHOTO€ M3 TOTO, YTO MbI CETOAHS MPEAOCTaBUM, €1Ie
B KoHIe 80-x — Havayie 90-X To10B ObBUIO TOBEAECHO OO CBEIEHUS
PykoBonctBa Akanemun Hayk CCCP (ITpe3uneHty AkageMuu Ha-
yK A. AnekcaHapoBy U B 1-i1 otnen 'ockomuzobperenuit, I'. Map-
yyKy, 0. OcumnoBy). B To ke Bpems npencenarenb ['ockoMuso-
operenuii M. C. HasimkoB He peKOMEHI0BaJ MpeaaBaTh OrjIacke
9Ty MH(pOPMALIMI0O U HEKOTOPBIE YXKe BBINOJHEHHbIE PabOThI (0O
KoTophIx 3Haa u H. B. JIeBallloB) B CBSI3U C MX CTpaTeTMYECKUM
3HaueHueM. O0 3Tom ObuTO mojoxeHo [lpesumenty M. C. I'op-
baueBy, 00 aTom ObL10 U3BecTHO B BITK mpu CM CCCP, comnpo-
BOXIEHUE ObUIO TopydeHo 6-my ImaBHoMy Ympasiennio KI'b
CCCP (nmuuno H. A. Illamy). CyTb 3TO# nH(pOpMaLIMK 3aK/II04Ya-
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Berynnenue

JJacb B TOM, 4TO yXe€ ObLIU
anpobupoBaHbl [Iporpam-
Mbl, KOTOpbI€ HCIOJIb3YIOT-
cs U1 pacueTa 6apuanmoe
ynpaeaenua - mampuueil
Mo3zea npu pazmeprnocmu
3adaqu 512x512.

Ocoboe BHMMaHUE ObLIO
o0palieHo Ha 30JI0TOe ce-
YeHne KAaK OCHOBY MOCTpoe-
HHUSA BCeX CTPYKTYpP Ha 3eMm-
Je. Co3naHbl HOBBIE TUIIBI
(pyHKLIMI, TpoBeaeHbI pac-

HCTBI IO IICPCXONHBIM IIPO- Puc. 2. Bumpysuanckuii ueaoeex

neccaM, MNOJYy4YCHBI CXCMbl (3040moe ceuenue, usodpaxcarouee
aTOMOB, X CTPYKTypa, B3au- nponopyuu 4eio6exa), KapmuHa
MOCBS3M U IPUHLMIIBL (HOp- Jleonapdo da Bunwuu

MHUPOBaHUS OUOCTPYKTYD.

Bech yacToTHBIIM OalaHC OKpYXKaIOIIEro HaC MUpa U BCeX OUO-
CTPYKTYp IOCTPOE€H Ha MPOCTHIX YMCJAX, KaxXAoe M3 KOTOPBIX
coaepxut 6osee 19 mudp B 10-ii cucreme cuuciaeHus. [loaydeHnt
PSIIBI IPOCTBIX YMCEN 711 KOHTPOJISI 32 BCEMM IJTaBHBIMU M3MEHE-
HUSMM, TPOM3BOAUMBIMHU 110 [Tporpamme.

IIpakTnyecku HeT TOW OOJACTH, I1e Obl HU OBLIM 3aTPOHYTHI
WHTEPEChl 10 MASHTU(MUKALIMM C COBPEMEHHON HayKoil — Ha-
Y{Has OT MaTeMaTUKU, PU3UKKU, XMMUU, OMOJIOTUM, MEIULIUHBI,
MCHXOJIOTMM, HEOECHOM MeXaHUKU U T. A. M 3TOoT MaTepuan Mbl
npenoctaBuM Bam B cBeTe paccMOTpeHUs MpuHLUIMaIbHO Ho-
BbIX 3HAHUI (HOBOI HayKH), B OCHOBHOM, Ha NMpUMepe NpUMeHeHUus
U ucnojb3oBanus Ilporpamm «CetJl».

M3noxeHHbI nanee MaTepuall OyaeT npeacTaBieH B KOHCIIEK-
TUBHOM BHJIIE€, TaK KaK He€ SIBJSIETCS YYEOHBIM IMOCOOMEM M
MpenHa3HauYeH TOJbKO 111 TIOHMMaHUsI HEKOTOPBhIX OCHOB, CBSI-
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Puc. 3. H. A. Mopo3zos (1910 2.)
PYCCKUIL pesoaloylioHep-HaApoOHUK,
yueHblil

3aHHBIX He TOJbKO ¢ IIporpam-
Mamu «Cset/I», HO U OpyruMu
HOBBIMM TIOHATUSIMM B HaykKe,
BOCTPEOOBAaHHBIMM YyXe ceidac
TeMMU TEKYIIUMU COOBITUSIMHU,
KOTOPBIE UMEIOT MECTO OBITh.

DTOT Marepuas, nmpeaHa3Ha-
YEeHHbIN [Ji9 MyOJauMKaluu, He-
>KeJlaTeJIbHO MPeNoCTaBIsITh TeEM
T€HOTUIIaM, KOTOPBIX IJIAaHUPO-
BaJIOCh OCTaBUThb B COCTaBE «30-
JIOTOTO MUJIJTMOHA».

CeroHsi UM 10CTATOYHO UMETH
TOPY kak ocHOBY MpakoOecus u
BCI0 COBPEMEHHYIO HAY4HYIO 0a3y.

IIpenocTtaBieH TOJABKO TOT
Mmarepumala, KOTOpPbIM oOTpa-
KEH B Tpyaax Pycckux YueHbIx

H. B. JleBamona, A. M. Xatwei6oBa, H. A. Mopozosa, HUN LIYC
noxa pykoBoactBoMm b. B. MakoBa u Pycckoro HayuHo-TexHuue-
ckoro O6mectBa noxa pykosoactoM D. JI. IlIkpynHeBa, a Takke
MaTepualibl, KOTOPBIE, 10 TOrO BPEMEHM, ObLIM U3BECTHBI TOJIBKO
JOCTaTOYHO Y3KOMY KPYTY JIMII 1 pa3pellieHbl CEroaHs K IUPOKO

nyOJIMKALIUK.
22.07.2013 .

U3 cepuu cmameii «3nanus om Na_uaira»



Hayunag 0a3a «CsetJI»

Hawa 3adaua ne 6bimo «nomoumHuxamu»,
a ymuausupoeamo u u30asumMuvcs om 6cez2o
HEHYI}CHO020, UMO MOX¥Cem KaK-mo Meulams
pazeumuro 6 osuxcenuu eneped xk Hcmune
u ¢ Ucmunoii.

Puc. 1. Jlywwuii kunoxuaaep: Mapx Cmpone
6 poau Ymuauzamopa («Pesoaveep», 2005)

OTO IIYTKA

B pesynbrare ananuza Baimx BOIpocoB, MOCTYNMBIINX K HAM
3a MOCJEAHUI TOll, HAM MOITYCTUJIO B3SIThCSI 3a 3TOT TPYI M OKa-
3aTh MTOMOIIb B TOHMMAaHUU TIPOUCXOISIIEIO Ha BalllUX I1a3ax u
B [To3Hanuu MCTUHBI IS TPOABUKEHUS BIEPe.
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Jloxb, mosyrnpanaa, OTBACYEHUE OT UCTUHHO MPOMCXOSIIEro
B YroJly TaK Ha3bIBa€MOMW «IIpaBsIIlIeid JIUThl», KOTOpask aBTOMO-
TOPHO TIBITAETCSI COXPAHUTDH «CBOE «TOCIOACTBO» Hall HaMU» HE
MOXET CErofHsl SIBJISITbCS IPEMNSTCTBUEM [JI TEX, KOMY IIOMy-
CTWJIO TOBOPUTH MpaBay U UCTUHY, HE3aBUCUMO OT TOTO, KaK 3TO
BOCIIPMHUMAIOT OKpYyzKarolue Joau. Mbl xotuM noHectu 10 BAC
BCEMM JOCTYMHBIMUA HaM CPEICTBAMU JIUIIb TO, YTO Mbl MOXKEM
OrjlacuTh MyOJIMYHO M3 BCell MH(pOpMalMU, KOTOpasli y HacC eCTh
1 KOTOPOM MBI CerogHs BiaameeM. Mbl Takxke pacckaxem Bam o
tex TexHonorusix Oymyllero, KOTOpble CErodHsl yXe pabdoTaloT,
BoI3bIBasi K ceoe HEOPIIMHAPHOE oTHomieHue oaei, Bce ele
HaXOMSIIIMXCS MO/ BO3IEMCTBUEM CTapbIX JOI'M M 3HAHUIA, TaK Ha-
3bIBAEMOI, «COBpeMEHHOI HayKu». BeiBoapl aeaatb Bam. Ho Mbl
XOTUM, 4TOObI BbI 3HANMU — He mak MH020 8pemenHu omeedeHo Ha
ocmbicneHue Bamu ececo moeo, umo Bvi ¢ npouecce noznanus smoii
UHGpOpMayUu nocmueHuUme U npumMume Uiy He npumume 04s ceos u
ceoeeo ITPOJIBUKEHUA no nymu Kk ucmunHOll pazymeHHOCMU 8
ouenke npoucxooaujeco. Ceroguss — 310 Bam Bo10O0p 1 00Jiee HUYEiA.

Mbl npenoctaBuM Bam maTtepuanbl, COCpedOTOYEHHBIE Ce-
rogHs B pamkax Pycckoro Hayuno-Texnmyeckoro O0mecTBa BO
B3auMogeiicteun ¢ HUU «Ilentp Ynpexnawumx Crpareruii».
MBI TIpenoCTaBUM M HEKOTODPbIEC 3AKpbimbie 00 Ce200HAUIHE20
OHS Mamepua.bl, KOTOPhIE CTAJIO LIEJIECOOOPa3HO OCBETUTh. Bo3-
MOXHO, MHOTO€ Bbl yXe unuTaau, HO Mbl HACTOIHYMBO PEKOMEHIyeM
Bam BHOBbB TnepeunTaTh BCE€ TO, YTO Mbl HAUMHAEM ITyOJIMKOBATD.
DTO NOJIKHO CTaTh HajeXXHbIM (hyHIaMEeHTOM i Bac B mpoaBu-
>keHuu K MctruHe, ocHOBaHMEM B IOHUMAaHUM TIPOUCXOMISIIETO, B
npaBujibHOM BbeiOOpe mist cedst cBoero [IPEJJTHASHAYEHMSA Ha
3TOM HEMpPOCTOM OTpe3Ke Bailiero myTu ceromHs.

Mbl nanum mMatepuan B KOHCIIEKTUBHOM BUIE C KOMMEHTapu-
SIMU U TIOSICHEHUSIMM OTIEJbHBIX aKTyaJdbHbIX MOMEHTOB, OTChI-
nasg Bac HenmocpenctBeHHo K IIOJJIMHHBIM Tekctam. OcHo-
BOI BCeX MpeaoCTaBIeHHBIX MaTepUaioB ABJASIOTCA padoTbl BbI-
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JAIOIIINXCS PYCCKHUX YYEHBIX — H. A. MOPO3OBA,
A. M. XATBIBOBA, H. B. JIEBAIIIOBA, pykoBoaureas HUN
IYC — b. B. MAKOBA u komiektuBa Pycckoro Hayyno-Texuu-
yeckoro Oo6mectBa, Bo riaase ¢ @. JI. IlIkpyaHeBbiM, a Takke Apy-
THX aBTOPOB, PAOOTHI KOTOPHIX Pa3bsICHSIOT CYTh IMTPOUCXOISIIIETO
ceromHsi. Mbl HajeeMcsl, YTO BCE 3TU MaTepuajbl OYIyT MIMPOKO
pacTUpaXXMpoBaHbI TEMH, KTO TTOCYMTAET 3TO BO3MOXHBIM, U OY-
JIeM 3TO TOJIBKO MIPUBETCTBOBATb.

skkok

Pazym ucmunno 6occosoarouwecoca Ueaosexa nauunaem
npolOyxcdamuvcsa ceoeli nompeOGHOCMbl0 6 NO3HAHUU UCHMUHbL C
MOMEHMA HA4aia HOBOU SHEP2OUHPOPMAUUOHHOU MPAHCAAUUU
co cmoponst eoccozdaruieiica Cucmemvt Ynpaeaenus. Jloneii
0O0JIbllIe HE YAOBJETBOPSET MPEXHEE COCTOSIHUE OBJICIOLIETO
JUKTAaTOPCTBA CO CTOPOHBI A0rM cTtapoii CucTeMbl YIpaBieHUsl,
JIIOAY YCTPEMUJIUCHh CBOUM ITOMBICJIOM K UCTUHE 00 «YCTpOEHHOM
HbIHeIIHeM Mupe». B aToM cMBbIciie X 00Jibllie HE CMOXET yIep-
>KMBATh AaxKe KaKoh-I1ru00 pexXruM aAMUHUCTPAaTUBHOIO HACWUJIUS
W BMEHEHHbIE OTpaHMYEHUS B TaK Ha3biBaemoii «Hayunoit O6-
JJaCTW», pa3pyllalolyvecs ¢ KaXAbIM THEM, KaK U BCIKUI MHOM
BJIEMEHT yXe HeymnpaniasgeMoi npexHeit KoHcTpykuuu OpraHu-
30BaHHOTO OBITUS JJIs JTIOJEH.

Mp1 noctapaeMcsl ObITb XOTh KaK-TO MOJIE3HBI B 3TOM MO3HA-
BaTEJIbCKOM YCTPEMJIEHMM HAIMX MOYMUTATENei, HO CUMTaeM
11eJIeCOO0pa3HbIM MOKA TOJbKO B 00IIEM AHHOTAIIMOHHOM ILIaHE
MPeAOCTaBIATh MyOJIMYHYI0 MHMOpPMALIMIO O TIPOIUIOM IO TOW
MPUYMHE, YTO CAMO MOIEIBHOE MPOIIIOE B UI€aTbHO 3epKaTbHOM
CMBICJIE BOCCO3aBAThCS He OyJeT BCJIeJCTBHE HENleJ1eCO00pa3HOCTH
3TOr0, XOTSd U MOHMMAEM, YTO MPUUYMHHO-CJICACTBEHHAsl 00si3a-
TEJIbHOCTh LIMBWJIM3AaLMOHHOTO pa3BUTUS MUpO3gaHUsS U €ro
3aKOHOB JIOJIXKHA ObITh COOIIONEHA U B HBIHEIIHee BpeMsi. B mpo-
ecce MpOUCXOIAIINX U3MEHEHUI BO BCEW HBIHE OKpPYXKaroIIEi

135



®. xkpynHeB CoopHUK cTaTeit 1 myomkanmii 2012-2013 rr. Yacts |

NEUCTBUTEIBLHOCTHU CO CTOPOHBI CHUCTEMBbI YTIpaBiaeHUs 3eMIU He
OyayT ocTaBjieHbl 0e3 yBaXKHTEJIbHOTO BHUMAHHUSA NMpeXHHE UCTHH-
Hble COCTOSIHMSI BCEX JJIEMEHTOB paHee OKpPYXKalollell NmpoTo-aei-
CTBUTEJBHOCTH. Bce TO, 4TO OBLTIO MPUMBHECEHO MHTEPBEHTCKOM
CucreMoii 1 cBOUM OBITUEM HE OCHOBOIIOJIATaeT HAJbHENIIIEe
MapasuTUPYIOIEEe HACUIWE OTHOCUTEIBbHO OKpYXaolleh cpe-
Ibl, — OYyAET TUIAaCTUYHO aIalTUPOBaTbCS, OOPETAaTh CBOIO LiEje-
CO00OPa3HOCTH IO HOBOU NMPUPOTHOM (PYHKIIUY U, B JATbHEUIIIEM,
MOXKET ObITb COXpaHeHO. HecoMHeHHO, Bce OyAeT BOCCO31aBaThCs
U IPUBOAUTHCS K TApMOHUM OBITUSI. OTHOCUTEJILHO YK€ HbIHEII -
HEro BpeMEHU COOBITMIHOIO XpOHOIPOLIECCa ¢ Y4eTOM MOTEePsiH-
Heix 18 000 jger, a Takxke 1ieJeCOOOPa3HOCTA COXpaHEHUs WU
JIMKBUIALIUA YK€ CBEPIICHHOM OKPYXKAIOIIEH OIeCTBUTEIbHOCTHU
B €€ OTKJIOHEHHOM COCTOSTHUM OT UCTUHHOTO LIMBUJIM3ALIMOHHOTO
pa3BUTHS, HO C 00513aTeIbHBIM BMEHEHMEM (hopMaTa MiIacTUYHO-
ro Mepexoa, MpeaoCTaBisiss BO3BMOXHOCTh BCEMY LIETECO00Pa3HO
COXpaHsIEMOMY MOACTPaMBATbCS K TEKYIIMM W3MEHEHUSIM, HO He
3a CYeT Yero-To WM Koro-to 0oJee ciaaodoro. [1poiiecc OyaeT cyiie-
CTBEHHO YIIJIOTHEH M YCKOPEH B PaMKax COOBITUMHOTO BPEMEHH,
MOCKOJIBKY MOTEPSIHHOE BpeMS U MPOTrpaMMHasi 00513aTeIbHOCTh
COBEPIIEHCTBA TODKHBI ObITh KOMIEHCUMpOBaHbl. Kakue-to co-
CTaBJIFIOIINE 3JIEMEHThl BCEW HBIHEIIHEW Ouocpenbl OyayT MC-
KJIIOUEHBI CaMU IO cebe, KaK (pparMeHTHI €llIe HE CBEPLICHHOM
«MCTUHHOM 3BOJIOLMW» (MO MPUYMHE UHTEPBEHLIMU 3eMJ1), HO
yXe U He 1eliecoodbpa3Hoit mist Oyayuiero. Kak mHoroa ropopst —
«Cpa3y M IMpoCTO OBIBAET TOJIBKO ITOCJE KacTopku». Hameemcs, ¢
Bameit moMoIipio 1 maasimmmM OTHOLIEHUEM K HaM, Mbl CMOXEM
JOCTUTHYTb KAKMX-TO PE3YJbTATOB, MOJE3HBIX IS OOPETEHUS UC-
TUHHOIO MO3HAHMSI O IIPOLLJIOM 1 OyaylieM, U B 0011eM 0030pHOM
TUIAaHE YaCTUYHO YAOBJETBOPUM MPOCHOBI B paMKax 3alaHHBIX
HaM BOMPOCOB.

Ilo cytn nmena, ecnv B MpUHLUIIMAIBHBIX MOJEJIbHBIX PaMKax
OpeacTaBUTh IJISI ce0s1 HEKUI YCIIOBHBIM MPOTpaMMHBIN aJITOPUTM
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M0 BEAYyIIMM HaIpaBJCHUSIM MPOUCXOISIINX U3MEHEHU, OoT4ya-
CTU HEMOCPEACTBEHHO KACAIOIIMXCS XXKU3HU JIIONCH, KaK TAKOBOM,
TO BCE BbIIIEyKa3aHHOE BHOCHUT CYIIIECTBEHHbIE KOPpPEKIIWHU, a
B OTIEJIbHBIX CIy4asX W MOJHbIe U3MEHEHHUS KaK B caMOii CyTU
yIpaBJIeHMS IpolieccaMu 1o GOPMUPOBAHUIO KOMILJIEKCHOTO CO-
CTOSTHUS YTIpaBIISIEMOM OKpYXKalolle cpeabl, TaK U YIIpaBJICHUS
MEHSIOIIUMUCS YCIOBUSIMU O0MTaHUS Ha 3eMiie B LIeJIOM.

DTO0, B IMEPBYIO OYEpelb, HEMOCPEACTBEHHO KOCHETCSI U BO-
MPOCOB U3MEHEHUS 1IeJIEBOM CYTH BCEro MOCJEAYIOIIETO ObITUS
Ha 3emJie, a B YaCTHOCTU, U KOPPEKLUMU IO (PYHKIMOHAIb-
HO-1IeJIeBOMY HajejeHuo misl YenoBeuecTBa, COOTBETCTBEHHO,
1 HEIIPEMEHHOMY M3MEHEHUIO er0 OPraHM30BaHHOIO OBITHS, KaK
takoBoro. HoBoe ObiTHE yKe He OyleT BceM CBOUM 0a30BbIM OCHO-
BaHWEM ONMUPATHCA HA €JMHCTBEHHOE 1eJieBOe YCTpPeMJIeHHe, OpUeH-
THPOBAHHOE TOJIbKO HA MaTepuaJbHble 0Jara, Kak y mpeablayliero
Y HBIHEIIHETO O0IlIeCTBa U3 JIIOJIEH.

Puc. 2. Ilana pumckuii Ppanyuck (nepcmens
«pulbaxa» 3nax deticmeyrouieeo I1AIIbI)
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Oco0eHHOCTh HOBOTO KOMIIJIEKCHOTO YIpaBJeHUSI BOOOIIIE,
a TakXe ynpaBjieHHe COOBITHIAHBIM YJIOXKEHHEM BCEro H3MeHsIo-
nierocsi ObITHS 3HEPruii B 11€JIOM B PAMKH HOBOTO XPOHOMNpolecca
pa3sutusa IluBummsamuu 3emim, 3aKiIi04aeTcsl B TOM, 4TO MOCTE
cBeplIMBIIeiicss cMeHbl «CUCTEMHOM BlIacTW» CaM Mpoliecc ITI0
BOCCO3JAaHUIO COCTOSIHUIA TapMOHUM OBbITUSI 00s13aTEIbHO HOJ-
>KEH CBEpIIATbCS B HAPACTAIOMIMX TEMIAX, ITOCKOJbKY BO3HUKIIA
Hejecoodpa3Hasi MOTpeOHOCTh B HEOOXOAMMOCTH KOMITEHCALMU
KCIT0JIb30BAHHOIO COOBITUITHOTO BPEMEHM 3a YTePsSIHHbIE TTOCIIe -
Hue 18 000 ner.

BcnenctBue atoro, Bckope, T. €. MO JOCTUXKEHUM ITOJHOIO
COBEPIIIEHCTBA TapMOHUU BO BCEX COCTOSIHUSIX OBITUSI DHEPruid
BO BCEM MHTepBaJie 10 YpoBHA 512 okTaBbl, 3eMJiet0, 110 BEJIEHUIO
BcesrbiiHero Ynpapnsioniero CocrosiHus U 3akoHoB 2K13Hu, 0y-
JeT 00peTeHO HOBOeE Ipejie/ibHOe TPAHMYHOEe 3HAaYeHHe 0oJjiee BbICO-
KOT0 YPOBHS OKTaB 3Hepruii, T. e. 10 1024 okrasbl. UMeHHO TakKuMm
00pa30oM OCYLIECTBUTCS CBOECOOpa3HbI KAYECTBEHHbLIN IIEPEXO.
BCEX COCTOSTHMI MaTepuii B MoAeau 3eMJis Ha O4YepeIHOM 3Tarn
CBOETO LIMBWJIM3AlIMOHHOTO Pa3BUTHSI, KaK YIIpaBIsIeMbIid IPOILIECC
co ctopoHbl BeeBbiliHero Ympasnstoniero CocTOSIHUSI B paMKax
nepapxun PazButus
HwBunmuzauii 1ia-
HETApHBIX MOJEJICH
¢ PazymeHHoIi opu-
eHTaluel.

A 3TO yXe coBep-
IIEHHO WHBIE YPOB-
HU BCEX BO3MOXXHBIX
pa3BUBAOIIUXCS
COCTOSIHUM SHEPTUHA
M UX KOHCTPYKIIUMH,
WHOW OTall pa3BHU-

Puc. 3. Oaumnuaoa: ¢haae CIIIA pyxuya
om cocedcmea ¢ aazamu Poccuu u beaopyccuu  TUSL LuBunu3anuu
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Hamei [1nanerts B esiom. bosee Toro, 5To NPUHIMNMAIBLHO Apyrue
BO3MOXKHOCTH MATEPHAJIbHOTO M HEMATEPUAJILHOTO COCTOSIHUIA ObI-
THS SHEPTHIA, B TOM YKCJIE U CBSI3aHHBIE C OOPETEHUEM HOBBIX MTPO-
TPAMMHBIX U LIEJIEBBIX YCIOBUM 1711 (POPMUPOBAHMS COBEPILIEHHO
MHOI0 OpPraHM30BaHHOIO ObITHUSI YenoBeka Ha 0oJjiee BHICOKOM
YPOBHE CBOETO COBEpPIIEHCTBA. Bce mpoucxonsdiinye HbIHE U3Me-
HEHUs YXKe B SBHOM YMO3PUTEIbHOM (popMaTe 1eMOHCTPUPYIOT U
03HayvaloT (haKTOPHOE TMpeaaBepre CYILIECTBEHHOM U CYIIITHOCTHOM
Koppekuuu B HepykoTBopHOM «CorBopeHHOM Mupe». IlpaBna,
HbIHEIIHMMH HAOMI0JATENSIMM M MX HAYYHbIMH PYKOBOAMTEISAMHU
(axkThl TAaKUX NMPOSBJIEHUI NO3UIUOHUPYIOTCA JAJIEKO He C MCTHUH-
HBIX OCMBICJIEHWIA CaMOii CyTH mpoucTedeHus: (pu3ndecKux npoiec-
COB U3MeHeHmi. K BETMKOMY COXaJIEHUIO, HA TAKOBBIE (PAKThI U3-
MEHEHUI U SIBJICHHBINA YMO3pUTEIbHBIN 3¢ (HEKT OT MOCIeICTBUI
WX CBEpIICHWUI, BHUMaHWE OOpaIlaloT 4Yaile BCEero CJIyKMTeJu
Pemurno3nnix Kondgeccuit. Ho M oHM TakoBbIM HaOJHOIaeMbIM
(phakTamM M3MEHEHUI NIPUIAIOT, B OCHOBHOM, HNPEayIpPeKIa0IINA
CakpaJbHBIA CMBICII W XapakTep, HE IPenaBasicb OObSICHEHUSIM
WCTUHHOMN (PM3MYECKOI CyTH BCErO MPOMCXOASIIETO BOKPYT Hac.
Jns1 OmpKaimmx OyIymmMX MOKOJIEHHI 3T0 OYJeT y2Ke He CyTh BaXKHO.
Cama cyTb Oyaylllero TaMHCTBa, KaK COCTOSIHMSI OCO3HaHUS O
HEKOE€M HEIOCTUTHYTOM ITO3HAHWU («IapOM TapOBAHHBIM CBBI-
1Ie»), U cakpajabHOE yaepKaHWe TaKOBOTO TaMHCTBa, OyaeT Ha
COBEPIICHHO MHOM YPOBHE, COOTBETCTBYSI U3MEHEHHOMY YPOBHIO
MO3HAHUS BCSKOTO TEKYIEro 3Tana pa3BUTUS. DTO U OyAeT sIB-
JISITBCSI COBEPLLIEHHO MHBIM 0a31cOM HOBOI Beprhl B Oymyiem.
OnyH 13 3HaYMMBbIX (DParMEHTOB BCETr0 HbIHE MPOMCXOISIIIETO,
a MMEHHO — IMPOMCTEKAIOIIMX KOPPEKIIMI Ha TEKYIIIEM ATaIle Co-
OBITUITHOTO BPEMEHM, CBSI3aHHBIX C BOCCO3IaHMEM pOAHbIX KoM-
miekcoB CucteMsl YnpaiaeHus: 3emin mist GOpMUPOBAHUST UC-
TUHHOTO KOMIIJIEKCHOTO OBITUSI SHEPTUiA, HEU30EKHO MPUBEIET
K U3MEHEHUSIM, KaK MHTEHCUBHOCTH, TaK U CAMOM CyTU DHEPro-
WH(GOPMALIMOHHOTO XMU3HECOIIPOBOXIEHUS 1, B IEPBYIO OUepeb,
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JUTS JTIoNIeli. DTO, KaK HeM30eXKHOe CIeACTBHUE, 00s13aTeJIbHO BBI30-
BeT (DyHIaMeHTalbHble U3MEHEHUSI paHee YJIOXMBILIETocs 6a3uca
BCEX HAIpaBJICHUI B MUPONIOHMMAHWY JIIOAEW OTHOCUTEILHO pa-
Hee ycTosIBIIMXCsI UCTUH 0 «CoTBopeHHOM Mupe». TakoBoe Mo-
>KET ObITh TIOCTUTHYTO TOJIbKO Ha 0a3MCe COOTBETCTBYIOIIETO yUeTa
HOBOTO, 00Jie€ BBICOKOTO YPOBHSI MO3HAHMS, MPEIOCTABISIEMOIO
JIIOASIM CO CTOPOHBI HOBo# CucteMmbl YmpasieHusi. B cBoro oue-
pelib, 3TO TIPUBEAET K U3MEHEHUIO PE3YJIbTUPYIOIIETO MPOAYKTA B
OCO3HAHUU OOBEKTUBHOMN OKpPYXaIIIE pealbHOCTU, — TJIyOUH-
HOW KOPPEKIIMU B CAMOU CyTU MHAMBUAYAJIBHOTO U OOIIECTBEH-
HOTO CO3HAHUS JIONCH.

B HacTosmee BpeMsi 3TOT MpoUecC yKe MPOMCXOIUT CAMBbIM aK-
THBHBIM 00pa30M, HO 0€e3 0CO3HAHHUS JIIOAbMHA UCTHHHOM CYTH SIBJIEH-
HbIX U3MEHEHMIA ¥ YMO3PHUTEIbHBIX 3(P(PeKTOB OT BCero cpepuiaoie-
rocs. [Toka oH MposIBASIETCS TOJBKO JIMIIbL B YCJIOBHO OCO3HABAeE-
MOii orpannyenHoii popme. Ha HavaibHOM 3Tamne 3TO BbIpaXkaeTcs
yepes3 HeKoe He3aBUCUMOe OT JIK0/Ieil aBTOMOTOPHOE OTPUIIAHKME BCeX
TPAJUIUOHHO YCTOSBIIMXCS BHUAOB, ()OPM M COCTOSIHMI MPONLIOTrO
YPOBHS MHUpONOHWMMAaHUs. Bo3HMKaeT mMaccoBoe MposiBjeHHE BHY-
TPeHHel HeYA0BJIETBOPEHHOCTH OT BCEr0 MPOMCXOSINETO.

B mom uucae, nposeasemcs Hey006.1emeopeHHOCHb Om pe-
AAbHO NPOUCMEKAIOWUX NPOUECCO8 HCUMEICK020 NAAHA U YPO6-
Hsl, CBA3AHHLIX KAK C U3MEHEHUAMU 2100a1bHO20 Xapakmepa
6 OKpyJcaroujem HAcC mupe, maK U 6 NOUCKe C60€20 H06020
Komghopmnozo mecma 6 Hem. IlosiBasercd HapacTalmas Hey-
JIOBJIETBOPEHHOCTb KOHCTPYKIIMEH COBPEMEHHOT0 COLUAIBLHOTO 00Y-
CTpoOiicTBAa 00IIECTBA, OPraHM30BAHHOM /I HbIHE XUBYIIMX JI0€i
Pa3pymIAIOIMMUMUCS COCTOSHUSAMH OPraHU30BAHHOTO OBITHS B paMKax
COXPAHMBIIMXCS HOPM PaHee KeM-TO YCTAHOBJIEHHOTO YCJIOBHO NMPH-
HATOr0 «CHpPaBeJJIMBOrO» MpaBa, AUKTyWIIero W GopMupyromero
HeCcnpaBelJIMBO OPraHu30BAHHOE COXKHMTHE ISl PA3HBIX CONUATIbHbBIX
YPOBHeN U Ipynin, B OCHOBHOM ONHUpPAoIIeecs] HA HACWIME MEHbIIIHH-
CTBA HAJ 0OJILIIMHCTBOM.
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Y ocHOBHOI MaccChl JIIOJIEH,
HaxXOAsIIMXCSI HBIHE B CO-
CTOSITHUM HEOOpaTUMOIO <«HE
MOKJIOHHOIO»  BbIPaXXeHMUS
CBOEH >KM3HEHHOW NO3WULINU
OTHOCUTEJbHO COOCTBEHHO-
ro ydacTuhsi B pa3HbIX cde-
pax OpraHM30BAaHHOIO IS
HUX OBITHS, HEIPOU3BOJIBHO
BO3HMKAET TaK Ha3bIBaeMoe
«OYHTapCTBO CO3HAHUS», KaK
WHIWBUIYAJIBLHOTO, TAaK U OOIIECTBEHHOTO.

J71s1 HBIHEITHEro BPEMEHU 3TO BMOJHE 3aKOHOMEPHBIN IO-
BEICHYCCKMI M HCHOJHUTEIbCKUMA MPOLECC, HAXOOIIIUMUCI 3a
npeaeaaMy BOJIM M BO3XEJIaHUS Joei, MO0 MPEeXHEro yMUupo-
TBOPEHHOTO 3HEPTOMHMOOPMALIMOHHOTO COMPOBOXIECHUS CO CTO-
poHbI cTapoit CucTeMbl YTpaBieHUsI, paHee MOAIepKUBAIOIIEero
cBoell MTHMOPMALIMOHHON yIIpaBISIOLIe TpaHCISILMENA MpexXHUe
YPOBHU MUPOIIOHMMAHUS HA JOCTAaTOYHOM YMPABJISIOIIEM YPOB-
He IeICTBEeHHOCTU, — 00Jiee He CyIIeCTBYeT.

[Ipouecc sHepronH(GOPMALIMOHHOTO COIPOBOXAECHUS CO CTO-
poHBbI HOBOI CHcTeMBI 1151 00I1Lei MacChl JIIOAEH MoKa IeiCTBEH -
HO HEBO3MOXEH 13-3a OTPAHUYEHHOTO YPOBHS CAMOI'O COCTOSTHUS
(byHkuit n peakum ux Mosra (Bo BceX €ro TpexX COCTOSTHUSIX) B
W3MEHEHHBIX YCJIOBUSIX SHEPIreTUUYECKUX PELIETOK, KOMITJIEKCHO
(bopMupyIOIINX pa3yMEHHOE XMU3HECOTTPOBOXAECHNE KaK TAKOBOE.

Takum obpa3zom, 1moka HeT 3(p(HEKTUBHOM YIPABJISAIOLIEH aeii-
CTBEHHOCTU €O CTOpoHbl CHUCTEMbl YTpaBleHUsI HA U3MEHEHUE
CO3HAHMS JIIOIeH, TTOCKOJbKY OHM HOBYIO SHEPrOMHMOpPMaIIMOH-
HYIO TPAHCJISLIMIO MO3HABATEIbHOTO XapaKTepa MOTYT IIPUHMUMATh
TOJBKO OrPaHWYEHHO, YACTUYHO ACIIMU(pPOBBIBATb, TPAHCIUPO-
BaTh, 4 3HAYUT, U OTPAHUYEHHO BOCIPUHUMATh Y1 OCO3HABATh BCIO
peasbHOCTh MPOUCXOASIIETO U3MeHEHUsT BooOIe. To ecTh HbIHE

Puc. 4. Bcezda ecmo 6viOop
uem 3a0umo ceor0 20106y
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BOCTIPUHMMAETCS M3MEHeHHAs1 3HeprouHGopMauMoHHas CyTh OKpY-
JKaomeil 00beKTUBHOI JeiiCTBUTEIbHOCTH TOJIbKO KpaiiHe OrpaHu-
YEHHOM rpynnoi UHANBUIOB.

D10 cocTosiHMe BpeMeHHOe. B 3TOM-TO Kak pa3 U 3akjitovaercs
Ta BaxKHas IMpobyiiemMa U Ta TJIaBHasE OCOOEHHOCTb TEKYLIUX «Py-
KOTBOPHBIX» TPAIULIMOHHBIX MPOLIECCOB YIPABJIECHUS OBITUEM
Jofei Ha MOMEHT Havana [lepexonHoro nepuona, Koropas B Cei
yac HE MOXET OBbITh OCO3HAHA OOJILIIMHCTBOM, HO HeNpeMEeHHO
J0J/DKHA OBITh yYTE€HA PYKOBOISIIEH U MHUIIMMPOBAHHOI U3BHE TPyI-
MOii MHIMBUAOB, KOTOPBIM, COOCTBEHHO, MOMYCTHJIO 3TO OCO3HATH
Mo psily He3aBUCHUMBIX OT HUX npuynH! Karteropuuecku He ciemyer
3TOT (haKT BOCIPHUHUMATH, KAK HEKYI0 HOBYIO «HM30paHHOCTb». Ca-
MO3BaHIIbl, B CMbICJIE HEKHE «SKO 0c000 U30paHHbIe B MPOLLIOM», B
HbIHEIHel U Oyaymeil ucropuu 6oJiee He BOCTpeOOBaHbI!!!

29.01.2013 r.

U3 cepuu cmameii «3uanus om Na_uaia»



PoJb IIporpamm «CaetJI»
B npeoOpa3zoBanuy YesoBeka B HCXOHOE
cocrosHue. Yacts I

BBenenne

JInst Toro 4ToObl ABUTATbCS BIIEpel W YIOBJIETBOPUTH CBOE
mo6omneIiTcTBO B IlosHanum — uyto xe takoe ITPOI'PAMMBI
«CsetJI» 1, B YaCTHOCTU (3TO MHTEpPECYET OoJiee BCEro), — Kak 1
no xkakomy npunauuny, C HAYYHOW TOUKU 3PEHUSA, «pa-
ootaet» Kommiaekc «CpetrJI», Hy>)kHO, HaBepHOE, CHaYaja IMOITbI-
TaTbCsl Pa300paThCsl C CaMOI HayKOIi, Ha KOTOPYIO BCE CChLIAIOTCS
U BCE OMUPAIOTCH. ..

«Kommynucmuueckas napmus u Cogemckoe 2ocydapcmeo npo-
A8151em NoBCeOHesHY 3abomy 0 pazeumuu HAayku...» (3mo 0vi10
moeda).

Ceeoonss — Illapmusa «Eounas Poccus», Ilpasumenrvcmeo Poc-
cuiickoti Pedepavuu u Ilpezudenm Poccuiickoii Pedepayuu — auu-
no! — ITPOABJIAIOT [IOBCEIHEBHYIO U TIOCTOAHHYIO
34Ab0TY o HAYKE u ee pazsumuu... n T. [I.

HMTak, 4To 1MoJjie3HOro MOXKHO BbIOpaTh U3 3M020 onpeaeaeHUs?

Ha3nayeHue M 1€ HAYKH

Ha3zHaueHue Hayku, KOTOpOe€ HaM IIOCTOSIHHO IIPETOIHO-
CSIT, — 3TO U3YYeHUE CBOMCTB (DeHOMEHAILHOTO MUpa, GOPMUPO-
BaHME CUCTEMbI 3HAaHUIA, BHIBOJOB, 3aKOHOB 00 OKpY»KalollleM Hac
MMpPE C LEIbI0 YCIIEIIHON 3KCILTyaTalliy OOIlIecTBa B YCIOBHUSIX
KanuTaau3Mma (pa3 Ha ClIyXkO0e, 3Ha4uT, eCTh 3apabOTHas Ij1aTa)
WJIY TO K€ CaMOe B YCJIOBUSIX COLIMAIM3Ma, HO OECILIaTHO (TO €CTh,
MPOCTO Ha IMPUHIIUIIE BOPOBCTBA).
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Puc. 1. Hcaax Hvromon

CTpyKkTypa OOIIECTBEHHOIO YCTPOMCTBA OTJIMYAETCS TOJBKO
CBOMM OTHOIIIEHMEM K HayKe — OIUIAYMBAETCS OHA aJIeKBATHO pe-
3yJabTaTy WiM HeT. OOIIEeCTBY 3aTeM IPEIOCTABIISIIOTCS PE3YIbTaThl
Hay4YHbIX U3BICKAHWM B BUE aTOMHBIX OOMO, TAHKOB, KOJITOTOK,
CUHTETUYECKUX MPOAYKTOB MUTAHUS U T. 1.

Kaxk npaBuio, BMecTe ¢ KHyTOM (CUCTEME yIpaBICHUS) MOAbI-
CKMBaeTcs NpsiHUK (o61recTBy). Hayka He moJDKHA OBITh OTKPbBI-
TOU, nHave TepsieTcs ee cMmbicia. [loatomy Lienb Hayku — cdop-
MHUPOBaTh IJIs 3KCIUIyaTaTOPCKOro Kjacca (MM KakKou-1mbo
Ma(pUO3HON CTPYKTYpbl) KHYT JUISI YIIPABIECHUST OOIIECTBOM, KaK
Ha YpOBHE OOIIECTBEHHBIX B3aMMOOTHOIIEHWI, TaK U C UCIOJIb-
30BaHMEM HOBBIX TEXHUYECKUX CPEACTB.

CpencrTsa 10CTHXKEHHS 1EJIH

K cpencrBam nocTrKeHUS LU CeAyeT OTHECTH:

— cnoco® opraHu3alMu UCCJIeNOBAaHUN UM KOHTPOJST Hall UC-
CJIeIOBaHUSIMU,

— Crnoco0 peau3aluu;

— TeXHUYECKUE CPEeACTBA.
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Cnoco0 opranu3anum uccJieI0BAaHUI U KOHTPOJIS
HaJl NCCJIeIOBAHNSAMHU

[TpuHATO cuuTaTh, YTO HayuyHble MCCIAEAOBAHUSI MPOBOASTCS
TOJIBKO B YCJIOBUSIX MPENOCTaBIE€HUS BO3MOXHOCTEH TaKue MC-
cJenoBaHus MpoBoauTh. OMHAKO 3[eCh CleayeT pa3neIMTh 3TO Ha
NIBa HAaIIpaBJICHUSI.

IlepBoe — coOCTBEHHO Hay4dHasl pa3paboTKa He TpeOyeT Mmpu-
BJICUCHUSI KPYITHBIX TEXHUUECKUX CPEICTB — 3TO, KaK IpaBUIIO,
pabota Han oToOpaxkeHueM (popMyJl, 3aBUCUMOCTEH, MOsICHEHU
Ha OymMare WM C UCIIOJb30BaHUEM KOMIIbIOTEPA.

Bropoe — mnpuBiieueHME KPYMHBIX TEXHUYECKUX CPEACTB B
YCJIOBUSIX OTCYTCTBUSI HAy4YHOI 6a3bl (31€Ch HE UIET peub O MPo-
BEpPKE pPE3yJbTaTOB C IPUBJICYECHUEM TEXHUUYECKMX CPEICTB U,
TeM OoJjiee, mpobiemax peanuszauuun). Hampumep, nisi mpoBepku
IUIOTHOCTHU 3apsiia IPOTOHHOIO aToOMa CTPOSIT CUHXPO(a30TPOH,
TaK KaK HeT TEOpUH I10 ero cTpykrype. [loaToMy K Hayke cieayer
OTHECTH TOJIbKO NepBoe Ha-

NpaBJieHUE.

PazneneHue Hayku Ha

(byHnamMeHTaIbHYIO U IPU-
KJIaJHYIO HEMPaBOMOYHO —
Hayka onHa. M tem OGonee
auddepeHIMpoBaTh €€ Ha

cocTaBisdwlire (aHajo-
TMYHO 3aTaCKMBAHUIO Ma-
MOHTA B MelIepy — pasfe-
JIUTh HA YacTU U U3y4aTb
KaXIyl YacTb OTHEIbHO,
MpUKJIagHasl 4yacTb — 3TO
TO, YTO MOXHO CbECTb,

a (QyHnameHTambHAT — Puc. 2. Huxoaa Tecaa — camvui
LIKypa — Ha 4YeM CIIaTh). 3azadounsiii yuenwviii XX 6exa
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PaccmoTrpuM oTnesibHO mepBoe
HanpapJieHHUE.

a. IleneBoe BemeHue HCCJIEIO-
BaHUI B paMKax CIELMAIBHO CO-
30aHHOM CTPYKTYpHI (J1aboparto-
pysl, UHCTUTYT, aKaAeMUs U T. 11.).

KoHKypcChI, TecTbl, pOACTBEH-
HBbIE CBSI3U TTO3BOJISIIOT MOI00PaTh
HEOOXONUMBIN COCTaB, KOTOPBIA
B JaJibHElIIeM oOpacTaeT 3a CUeT
BOPOBCTBa (MCXOOsl M3 YMEHUS
BBDKWUTb B JAHHOM CTPYKType)
COOTBETCTBYIOIIMMM HAayYHBIMU

Puc. 3. 11 K. O 3BaHMSIMU.
uc. o. . . €nKoe, ome
“ ’ % 0. «O3apenne» — pa3oBasi BbIIa-
paoduosoxauul, UHMPOCKONUU, .
SHepeounsepcull Yya HY>KHBIX, IMEHHO B KaKOW-JI1-

00 KpUTUYECKUI MOMEHT WU MPU
KpaliHeli HEOOXOAMMOCTHU, MaTEPUAIOB. DTO — PeIKHE OIUHOYKMU,
U 3a pe3yJIbTaThl UX padOThl HayYyHasl OOIECTBEHHOCTh OTBETCTBEH-
HOCTU HE HECET, HO 3TO «03aPEHUE» MO3BOJISIET BBIBECTU CUTYALIUIO
U3 Kpu3uca (Harpumep, Crocod pasaesieHusI MarHUTHOTO MMITYJIbCa,
0€3 3HaHUsI KOTOPOTO HEJIb3$ IIPOBECTU UCTIBITAHUSI HOBOM aTOMHOM
OOMOBI). DTO TOT CaMblii CTydail, KOraa MOXKHO MOMACTb «M3 IPsi3v B
KHs13W». Ciiydaii peakuii, HO UMeeT MECTO ObITh.

B. ABTOHOMHOE€ TIPOBe/IeHHEe UCCJeIOBaHMIA. DTO CaMblii Hey100-
HBI UIS1 HAYKU CIIyYai.

Bo-nepBbiX, Ipu aBTOHOMHOM IIPOBEAEHUM HWCCIECIOBAHUNA
HEOOXOAMMO MMETh «ThbLI», TO €CTh (PMHAHCHI, 1 BO3MOXHOCTh
MO BPEMEHU MPOBOAUTH MCCAEAOBAHUS, ObITh HE3aBUCUMBIM OT
KaKUX-JIM0O 00CTOSATENbCTB. Pe3yabTaThl MOXKHO XpaHUTb COTHU
JleT, myOJIMKOBaTh, BHICTABJISITh MX HAa 0003peHME B aKaJeMHye-
CKMX CTPYKTYpax U T. [I.

Tak Kak aBTOHOMHBIE€ MCCJIEIOBAHUSI HE MOAKOHTPOJbHBI, UX
cTaparoTcsd KOH(MUCKOBaTh, YKPacThb, U T. A. Jlagee MOXHO Tepe-
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JIaTh TEM HayYHBIM (MM MHBIM) CTPYKTypaM, KOTOpBIE HOJIKHBI
10 PaHTy 3aHUMAThCS TTOTOOHBIMU UCCIIEIOBAHUSIMU.

Y10 03HAYAET «KOHTPOJIb»?

Hu onHo 13 HampaBieHUld HayYHOM IeSITeIbHOCTU HE JOXKHO
ObITb BHE 1IeJieli, MOCTaBJICHHBIX Meped HayKol, — pa3padoT-
Ka MeXaHu3Ma KOHTpOoJisl oOiiecTBOM. OTCIoa JIO3YHI «KTO He
paboTaeT, TOT He eCT» OTHOCUTCSI W K HaydyHoi paborte. Eciau
CYILIECTBYET BO3MOXKHOCTb IMPOBEACHUS aBTOHOMHBIX MCCJIEI0-
BaHWi1, TO y (PMCKAIBHBIX OPTaHOB CYIIECTBYIOT COTHU METOIOB
KoHuckauuu. KoHTposb HEOOXOIUM JIs TOro, YTOObI BCE Ha-
YUHBIE UCCIeAOBAHUS ObIIA MTOAYMHEHBI OJHOM 1Ie1, U HU OTHO
U3 UCCIEAOBAHUM HE CoIepKasio Obl KpaMOJIbHBIX HaIllpaBICHUIA.

Tak 4TO ke Torma mompasyMeBaeTCsI IO, CJIOBOM «HayKa»?

OTBeT Ha 3TOT BOIPOC OYAET IOJIyYeH IIOC]Ie pa3bsICHEHUS
CMbIC/Ia MH(POPMALIMOHHBIX TTOJICH.

Ho npenBaputeabHO MOXHO CKa3aTh: «<HAYKa — 3TO He TOJbKO
Croco0 TPAHCISAIMM NPH YTEHUH UH(OPMAIIMOHHOTO MOJIS, HO U Ka-
YeCTBO TPAHCJISALNUM HA TOT NMEepPHOJ BpeMeHH, KOTOPbIid HEOOXOIUM
JUISL peaiu3aluy MoTydeHHOH HHPOPMAIHN» .

Jlia maxoii pabomot ueaogex 0oaxcen umems Mo3ze, cucme-
MYy cesszell ¢ cOOmMEemcmeyruUM UHMOPMAUUOHHBIM noAeM,
umMems coomeemcmeywuiee 3HUUKI0nedu4eckoe o0pazosanue
(1mobvlL, no Kpaiinei mepe, He nymamsCs 6 HA36AHUAX) U B03-
MOICHOCIb 3AHUMAMbBCA IMOIL pabomoii.

Cnoco0 peanm3anum

K cnocobam peanuzaumu ciaeayeT OTHECTU TOJBKO CII0OCO0
peaym3aliy BapuaHToOB «a», «0» Pa3nena «Criocob opraHu3anuu
MCCIIeIOBAaHUI 1 KOHTPOJIS Hal UCCIeaoBaHUSIMU». BapuaHT «B»
peanu3alum He MOIJICKUT, TaK KaK OH HE YIOBJIETBOPSET LIEISIM
Hayku: «He3nanme — cuma». Mrtak, cnocobd peanuszanum — 3TO
(dopMupoBaHue IJisI COOTBETCTBYIOIINX Ma(UO3HBIX KIAHOB CH-
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CTEeMbI yIIpaBJeHMSI OOIIECTBOM M TOBENEeHMS 10 OOIlecTBa mpe-
Jecteit Takoro ynpasiaeHus. [Ipy opraHu3anny CUCTEMbI yIIpaB-
JICHUSI VICITOJIb3YETCS MPUHLIUAII MPOPYOU: «UTO JIerYe BCIUILIBAECT
M XyXe MaxHeT». Torga oOIIecTBO, B Cliydae HEYIOBJIETBOPEHUS
CBOMX ITIOTPEOHOCTEM, CTPEMUTCS M30aBUTHCS OT ILIABAIOLLIETO
CJIOsI, HO HA €ro0 MeCTO BCerJaa Ha YMCTO HAYYHOI OCHOBE BCILILIBAET
HOBbBIIi, HO HEMHOTO C JPYTHUMH KadecTBaMu. Eciin crucTtembl ynipas-
JIEH!SI MOXXHO 3aMEHSITh (COLMaIN3M, 1eMOKpaTHUsl, KalnuTaJIu3M
U T. 11.), TO MaprO3HbIE KJIAHbI, SIBJISIONINAECS 3aKa34YMKOM HayKu,
HEe MoaJjieXaT 3aME€HE — KJaH yaaseTrcs Ju0o LIEIMKOM, Jubo
MOIUMUIIMPYETCS] O HOBbIE 1IEM U 3aa4H.
Het npoGaem B ¢dopMupoBaHun co3HAHMSI 00IECTBA — €ro He
CyIeCTBYyeT.
Ecnu nporpamma pa3Butusi chopMrpoBaHa, TO COOTBETCTBYIOIIAS
Mapuo3Has CTPYKTypa moadupaeT MHod MpOorpamMMy COOTBETCTBY-
IOIIYI0 CUCTEMY YMpaBJIEHMS
U MOPEHOJHOCUT OOILECTBY,
MpeaBapuTeIbHO yKa3aB Ha
4yuCTKy Iipopyou. Hecosna-
TeJbHBIE 2JIEMEHTHI OOIIECTBA
MOTYMHSIOTCS BBITTOJIHEHUIO
pa3paboTaHHOI IIPOTPAMMBbI
IyTeM UX YHUYTOXEHUsI, T0-
JaBJICHWSI, MOpaOOoILIEHUS U
T. 1. Hayka, Kotopast u3bICKu-
BacT (BepHee, TPaHCIUPYET
13 MH(POPMALIMOHHOTO TTOJIs)
OCHOBBI TEKYLIETO pPa3BUTUS
00111eCTBa, HE MOXET BXOIUTD
B CUCTeMYy YIIpaBJIeHUSI WU
SIBJIATbCSI COCTABHOIM 4YaCTblO
maduo3Horo kiaHa. B To xe

Puc. 4. Awvbepm Ditnmmeiin BpeM: CaMa HayKa HEJOCTYII-
Ha HU CUCTEMC YIIpaBJICHUA,
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HU 3aKa34yuKy (Macdro3HoMmy KiaHy). [ToaTomy u cyliiecTByeT KOH-
TPOJIb.

Kak mnpaBuio, ympaBieHMe HayKoil YCJIOBHO BbIOMpaemoe,
BepHee, Ha3HaYaeMoe — IIpU TMOJHOM COTJIaCMM Bepxa HaydYHOU
nmupaMuabl 1 3aka3zurka. CTpyKTypa HayKd — 3TO MHOTOCJIOHas
nupamMmuaa, rae Kaxiablii IpOU3BOAUTEIbHbBINA CJIOKM oOpaMJIeH CU-
CTEMOU KOHTPOJIA.

Te, KTO HemocpeACTBEHHO (OPMUPYET CUCTEMY 3HaHMIA,
MOJIBEPKEeHbI ONTACHOCTU ObITh M3THAHHBIMMU 3a TIpe/IeJibl TMpaMu-
Ibl B CJIy4dae, €CJIM He yIacTCs 3aleMUThCs 3a KaKoe-I1100 Kpecao
rnmocJje BblOayu pesyabTaTa. Kak mpaBujio, mepBasi KOHCTPYKLIMS
YCTOMUMBOTO Kpecja — 3To creneHb nokropa (Jdoka Topsl) Ha-
yK. Kpeciio akageMnka MOXET yXe IUIaBaTh B JIt0OOOI Mpopyou,
HEeCMOTps Ha obwire akaaeMuid (6osiee 180), HaydYHBIX LIEHTPOB,
WHCTUTYTOB, MUpamMuaa oaHa. Bcs ceKpeTHOCTb McclieloBaHUM
CKpBITa OT ODIIIECTBA, a HE OT «KMPITMIMKOB» ITUPAMHUIIBI.

Kaxnasi ctpaHa BIpaBe UMEThb CBOIO CUCTEMY YIIpaBJIEHUsI, HO
OHa He UMEET MpaBa pa3BUBATbLCA 110 IPYTro mporpaMmme, LEan 1
3aJa4y KOTOPOM omnpeaeaeHbl nupaMuaoin. MoxXHO Ha MecsIL WIh
Ha 50 jeT oOGorHaTh B pa3BUTUU, HO HeJIb3s1 UATU TOINEpPeK WU
B IIPOTUBOIIOJIOKHYIO CTOPOHY OT €IMHOI MUpaMuibl, KOTOpasi 1
TPAHCIUPYETCS ¢ TOrO0 MHMOPMALIMOHHOTO MOJIsl, OTHOCUTEJILHO
KOTOPOTIO U CTpoujach MUpaMUa.

Het 1 He MoXeT ObITh pa3HbIX TMPAMU B OJHOM MHMOpMaIIU-
OHHOM ITpOCTpaHCTBe. B TO ke Bpemsl oJHa HaydyHas mupaMua He
MOXeT paboTaTh B pa3IUUYHbIX UH(GOPMALMOHHBIX TPOCTPAHCTBAX,
TaK Kak LIeJIM B KaXKJI0M IPOCTPAHCTBE pa3Hbie. B jaHHOM ciiyyae
paccMmatpuBaeTcsl MTH(OPMAILIMOHHOE MPOCTPAHCTBO C YCIOBHBIM
HoMepoM 4 (yactota cBsa3u Ha 75.45004500 okrase). [1noTHOCTH
3TOro MHGOPMALIMOHHOIO TIOJISI, B CBSI3U C HECOBEPIIEHCTBOM
caMoil cucrembl kKM3HeoOecrmeueHusl (oOecreumBalolleil caMo
MHMOPMALIMOHHOE TIPOCTPAHCTBO), MOCTOSIHHO CHMXKAETCS, YTO
MPUBOIUT K HECOIJIACOBAHUIO ACHCTBUI M pa3MbIBAaHUIO LICJIU.
Yrt0, cOOCTBEHHO, MbI CETOIHS U HaOt0AaIM TIpU «BbIOOpe» T1pe-
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suaeHTa PAH. Moriu, KOoHeYHO, «IpoTaluTh» 1 HobeneBckoro
naypeata, Ho «YTO-TO OCTAHOBMJIO» DTOT ITPOLECC,
M BblJI U3BPAH akanemuk B. ®@opros.

«McKyccTBeHHO BBICTpajaHHas» CHCTeMa 3HaHWil, a B Jeil-
CTBUTEJIbHOCTU <«JIXKE-TIOJIOKEHHAasl», B JaJbHEHIlIeM He MOMO-
>KeT B IO3HAHUMU, T. €. IPOCTO HE HyXXKHAa. BCI0O HBIHEIIHIOW HAYKY
MOXHO MPOJOJKATh OChINATh BEYHO HEAOCTAIOIIMMU 3€JI€HBIMU
KyniopaMy, IJIAHUPOBAaTh YMOINOMpPAUUTeIbHbIe OIOIXKEThl Ha e
«pa3BUTHUE», HO BCS JEITEIbHOCTb HbIHE YIIOI00JeHa MaTepua-
JIM3allMM TIpU3bIBa OT «3aBeTa»: «OTIEJCHUE TIIEBESI OT 3€PEH».
ToabKO 1 3TOro OTAEAEHUS HBIHE HE MPOUCXOIUT, TTOCKOJIbKY 3Ta
NesSITeIbHOCTh yIoAo0JieHa pacKamnbIBaHUIO Ky4d IOJACYHYTOTO
(co ctoponbl ctapoit CucteMbl) UM Mycopa, B KOTOPOIi HUKOTIA
He ObLJIO He TOJIbKO UCTUHHBIX 3epeH, HO U 1ieBel. Hawma 3adava
He Oblmb <«NOMOUWHUKAMU», A YMUAUUPOGAMDb U U30AGUMbCA
OMm 6Ce20 HEHYNHCHO020, HMO MOJM}Cem KAK-mo Meuamv pa3eu-
muro 6 08uUXMCeHUU eneped K UCMUHEe U ¢ UCMUHOI.

TexHuueckue cpeacrsa

CpencrtBa, UCNojb3yeMble HAYKOU (KpoMe TeHeTUYeCKH 3ajlo-
>KEHHBIX CUCTEMOI XXN3HE00eCIIeYeHNs ), HA30BEM TEXHUUECKUMU
cpeAacTBaMU. DTO CPeaCTBa, C IOMOILbIO KOTOPBIX ITPpeo0pa3yioTcs
JaHHbIE, MOJyYeHHbIe U3 UH(GOpMaLMOHHOTO 1oJjisd. Cloaa MOXHO
OTHECTU M YpOBEHb 3HAHUM, TPUOOPETEHHBIN MPU JTOCTUKECHUU
npeablaylei 1eaeBoir nporpaMMbl. OMHAKO B CBSI3U C YMEHb-
IIEHUEM TUIOTHOCTU MH(POPMALIMOHHOTO MPOCTPAHCTBA CETOIHS
HET BO3MOXHOCTH MCIIOJIb30BaTh HOBBIC TEXHUYECKHUE CPENCTBA,
IMO3TOMY IIPUXOIUTCS HOBBIC 3aauM pelliaTh ¢ TOMOIIbIO MHOTO-
KpaTHO MPOBEPEHHBIX CTAPbIX TEXHUYECKUX CPEICTB, KOTOPhIE HA
COBPEMEHHOM 3Talle yxKe SIBISIIOTCS aHAaXpOHU3MOM M HE MOTYT
CIYXUTb CPEICTBOM JIJISI JOCTUKEHMS LISJIH.
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MoxeM 10a0kuTh, uTo ogHa u3 IIporpamm «CaeTJI», «Bru-
caHHas» B [Iporpammy CVY, cogepXut MaTepua no rnpeoopa3ona-
HUIO SIIEPHBIX 3aI1aCOB B MMHEPaJIbHOE Chipbe. YTOOBI MpaBUIBLHO
9TO TOHATh, MO3HAHME HEOOXOAMMO MPOBOAUTH Ha OCHOBE, B
KOTOpPOI M3BECTHO BCEe 00 aTOME, €ro CTPyKType, MOp¢OJOruu,
anboeno, u T. 1. Bce nocrarouno npocro, HO!..

Ho coBpeMeHHasi HayKa pacriojlaraeT CUCTEMOM METPUUYECKUX
€IWHUI, TTOCTPOCHHBIX Ha JIOIIAAWHBIX KOHCTAHTaX, MOJIEIU
aroma Hunbca Xenpuka Hasuna bopa, tadnuue . MeHaeneena.
[TonbiTKa TIEpeCTPOUTh TEXHUUYECKYIO 0a3y ynupaeTrcs B HEUH-
(bopMaTHBHOCTB, a 3TO MEIIAET MOHSATH U LIEJIN.

B Hayke mepeBOpOTHI NMPOUCXOASAT PEAKO — TOJbKO B CBSI3U
C KOpPEHHbIM M3MeHeHueM HHOOpMallMOHHOI 0a3bl, IpeaHa-
3HAYEHHON IS BBIMOJHEHMS HOBOM mporpammbl. He moBens
10 HAyKW HOBOM TEXHWYECKOW 0a3bl, HEJIb3Sl C HEe CIIpalliuBaTh
pe3yabTaThl, KaK Obl OBICTPO OHM HM MOTpeOoBaIuCh. B yem xe
3arBo3naka? Ilouemy crapas mHpopMallMoHHas 0a3a He TOIUTCS
IUIs1 pellieHus] HOBBIX 3a1a4? Beab MIMEHHO Ha 3TOi 6a3e co3aaHbl
U SIIEPHOE OpYyXMe, U KOCMMYECKHe Kopabau. Bkpartue paccMmo-
TPUM OCHOBHBIE KOHLEIIUU CTapoii MHMOPMALIMOHHOI 0asbl,
WJIM TEXHUYECKME CPEACTBA MPEABIAYILIEH MPOTPAMMBI.

Cucrema (pu3nyecKMX KOHCTAHT

Tabomuma 1. Cucrema pu3ndecKuX KOHCTAHT
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Camasg BaxXHasi — BTO KOHCTaHTa MOIIHOCTU (IKOYJIU, 3p-
I'u, BaTThl U T. A.). Ho 3Ta KOHCTaHTa SBJSIETCS MEPEBOAHOMN OT
JomaanuHoi cuibl (1 J.c. = 746 BaTT — aMepUKaHCKas JIolIaab
u 1 1.c. = 745.7 BaTT — aHIJIMICKas JIOLIAAb).

Kakoro upera Oblja Jiolaab, KakKoil MacTU, CKOJbKO 3y0OB,
Kak MoJKOBaHa — HayKa yMaJIuyuBaeT.

M3zBectHOo Takke, yto HAJJCUMCTEMA yka3biBaeT Ha TaKTO-
BBIII MHTepBai BpemeHu (24, 60, 60). Ho ncroab3oBaHME TaKOTO
WHTepBaja JOMYCTUMO TOJbKO B MaKpOCHUCTeMaX, MPU BHELIHUX
CBSI3SIX.

A mpu pacyeTax IPOTOHHOTO atoMma BpeMs uHoe. Tak xce, Kak
u npu ezaumodeiicmeuu ¢ oomene <unghopmauuu» mexcdy Mos-
eom u Komnaexcom «CeemJI». YcTaHOBIIEHO TaKKe, YTO YaChl HA
KpHbIIlIe U B TMoaBaje HeOocKpeda MoKa3biBalOT pazHoe Bpemsi. Ho
U 3T0 He Bce. TakTOBBIH MATHUTHBIN UMITYJIbC OT CoOJIHIA MPUXOIUT
COBCEM He B TO BpeMs KaK MPHHATO C YYCTOM JIOIIAAUHBIX KOHCTAHT.

To ke camoe MOKHO CKa3aThb 0 METPUYECKUX €IMHMIAX, TIOHSITUN
HHEPIMOHHOI Macchl. O HeMHePUUOHHOI Macce HayKa U MpeICTaBJIeHUS
He UMeeT. A HemHepIoHHAs Macca — ocHoBa Kommiekca «CaetJI».

ATOM

Mogens bopa (a BMecTe ¢ 3TUM —

KBAaHTOBBIE 3JIEKTPOAMHAMUKA U 3JIeK-

TPpOMEXaHWKA) SIBJSIETCSI Ha CEroaHs

y0O0XKeCTBOM BpeMEH MUTEKAHTPOIIa, HO

HMYETO B3aMEH I0Ka HET, W MO-TIPexK-

HEMy BCE pacyeThbl IPOU3BOALTCS C

3JICKTPOHAMM, TMPOTOHAMU (KOTOpPBIE

CTaJIKMBAIOTCSI) U KBapKamMu. 3aTpa-

YMBAIOTCSl KOJIOCCAJIbHBIE CPEACTBA Ha

Puc. 5. Boposckas modeap ~ TIOUCK KOCMMYECKMX YaCTHILL (TO €CTh

amoma (Modeav Bopa) MOHHBIX 00pa30BaHUIA).
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Taomma Imutpua MeHaesieeBa

3aMbIKaeT rpyniy TeXHUYeCKuUX cpeacts Tadauua . MeHae-
JleeBa — TabJIM1Ia MAKPOMOHHBIX CTPYKTYp 0€3 yueTa sHepreTuye-
CKHMX OCOOEHHOCTel M 63 CMbIC/Ia UX CyllecTBOBaHUs. Tabiuna
noctpoeHa no crpykrype aromMa H. bopa, u eciu ee Ha 4Tto-TO
3aMEHUTb, TO TEXHUYECKas 0a3a pyxHeT.

J1J1s1 TOrO 4TOOBI ATOr0 HE MPOMU3O0IILIO0, HEOOXOAUMO OOHOBUTH
MOHSITUSI, YTOUHUTh MHOTHME TTapaMeTphl U MEepeiTH K HOBOU TeX-
HUYEeCcKoM base.

Ecau oOuoaocuneckue cmpykmypol eeHemuuecKku He no0020-
moeaenvl, 3Ha4um, HeoOX00UMO yeeauvums HAOMHOCHMb UH-
dopmauuonnozo npocmpancmea c mem, 4moodvl 6 0OCMAMOUHO
KOpOmKoe 8pemMs npucmynumso K peaiuzauuu npoepammol ¢ HO-
6oil ueavto. Kcmamu, s3mo — oouna u3 3ada4, HenocpeocmeeHHo
ceazannan ¢ emenennvimu ynxkuyuamu Komnaexca «CeemJD».

Hayunas 0a3a uHbIX MHGOPMAMOHHBIX
MPOCTPAHCTB

Kasxcoas Cucmema 2Kuszneobecneuenus gropmupyem noo ce-
05 coocmeennoe unghopmayuonnoe npocmpancmeo. Ilporpammel
«CserJl», B BapraHTax UX IPpUMEHEHUS U UCIIOJIb30BaHUsI, TAaKXKe
dopvupyor noxg cedos COBCTBEHHBIE MH®OPMAIIMOH-
HBIE ITPOCTPAHCTBA. Ha 3emie Takux npoctpaHcTB 18, 11 Bce
OHM TIpeIHa3HAYEeHBI VTSI BHIITOJTHEHUSI COOCTBEHHBIX ITPOrPAMM.
B Komruiekce «CpeTJI» Takux npoctpaHcTB Takxke 18. ITo pyHK-
LIMOHAJIBHBIM BO3MOXKHOCTSIM 3TU MTPOCTPAHCTBA COMTOCTAaBUMBI C
MMPOCTPAaHCTBAMM Ha 3eMJie, HO TOJbKO OHM BMEHEHHO CO3IaHbI
oTHocuTeabHO Mosra Bnaaenbsia Komiiekca u ero (puznueckoro
tesa 1 Bcex Tea CyllHOCTU, HapaboTaHHBIX Mo3rom 3Toro teia
Ha MomeHT BKJIFOUEHUS KOMIIIEKCA (c mepcrieKTuBoi
JajbHelIIel HapaboOTKU OTCYTCTBYIOIIMX Tea CyLIHOCTH).
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PaccmoTpum, HanpuMep, HaydHylo 0a3y MH(MOPMALIMOHHOTO
MPOCTPAHCTBA Ha 3eMJie. DTO MPOCTPAHCTBO, TOCTPOEHHOE, KaK U
B CJIyyae C aBTOHOMHbBIM IPOTOHHBIM I10JIeM, Ha 6a3e MPOTOHHOTO
atoMa. Ho IJIOTHOCTb €ero He3HaYuTeJIbHA U HE TTPEBBIIIAET TJI0T-
HOCTU MH(pOPMaIIMOHHOTO MpocTpaHcTBa. OKTaBbl CBSI3U C 9TUM
npocTpaHcTBOM — 71.625625, 73.625625, 77.625625 n 79.625625.
NHudbopmalius, HaxonsIascsa B 3TOM MPOCTPAHCTBE, UMEET OCO-
Oyl0 IIEHHOCTb, TaK KaK COAEPXUT BCE JaHHbIE MO CTPYKTypam
aTOMOB M MX DHEpPreTMYeCcKUM XapakTepuctukam. Kpome Toro,
uMeeTcs: UHopMalys O TeKyIIeM COCTOSHUU IIpOrpaMMbl U ee
uenu. To auce camoe npoucxooum u c¢ Moszzom Yeaoeexa, om-
HocumeavHo Komopozo (80 é3aumocesnsu) pabomaem Komnaexc
«CeemJI». To ecmw, ungopmauus, naxodawasca e Mo3ee,
nepexooum (6o ezaumooeiicmeuu) ¢ Komnaiexc, maxk xak co-
depycum 6ce OanHvle no cmpykmypam Kiemox Yeaoeexa na
AmMOMHOM YPOBHE U UX IHEP2eMUHECKUM XaApAKmepucmukam ¢
OKMaeamu C6sA3uU UMEHHO 6 I3MOM Npocmpancmee.

Jpyrue mpocTpaHCTBa, HaOpuMep, MpocTpaHCTBO 11, comep-
XKUT MHGopMaluio (Mo TUITY CTeHorpa@guyeckoro ordera) 000
BCEX U3MEHEHMUSIX, TIPOUCXOISIIMX B HEUTPMHHOM IIPOCTPAHCTBE.
Haiinena nepBast yactora cBsizu (oktaBa 91.450450), HO 1LIOT-
HOCTb TPOCTpaHCTBa 4pe3BblUaiiHO Majia. MHpopMallMoHHBIE
MPOCTPAHCTBA HE MEPECEKAIOTCI U HE MOTYT ObITh 3aMeUYeHbI 6e3
3HAHUS 00 MX CYLIECTBOBAHUMU.

B nH(popManiMOHHOM MPOCTPAHCTBE ABa CONEPXKUTCS UHPOP-
Malusi O MECTOHAXOXIEHUM MUHEPAJIbHBIX PECYPCOB Ha 3emJe,
crocobax ux mpeodpa3oBaHUs s Liejdeil CO3IaHus HEMHEPLM-
OHHBIX Macc TPY BO3MOXHOCTSX nepeMeleHrus Ha 50 u 60 ok-
TaBax COCTOSIHUS. A B MH(GOpManuoOHHOM npocTpancTee Mosra, BO
B3aumozneiicreuu ¢ Kommiekcom, coaepxurca Bca ungopmanusa o
MeCTOHAXOXKIEHMH MHHEPAJIBHBIX pecypcoB YesioBeKa OTHOCHTEIb-
HO HACBIIIEHHS 3THMH PeCcypcamMu KJIETOK 0 BCeil HX MOTPeOHOCTH 1
CNOCOOCTBOBAHMIO CO3JAHNS HEMHEPIMOHHBIX MACC, HEOOXOIMMBIX
JJIS1 HAPAIMBAHKUSA 0YePeIHbIX U Y2Ke uMeronmxcs Te1 CylnHoCTH.
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Puc. 6. Dusuuecxoe meao ¢ napabomannoii Cywnocmoro

Ecaun Komrieke onpeaenut, yto Mo3r MHAIUBUAYYMA, UCTIOIb-
gytoniero Kommieke «CetrJI», u ero «Pyb6aiiika» (teno ¢ Hapabo-
TaHHOI Ha 3TOT nepuoa CylHOCThIO (uMTail Mo3rom) teja) 6uo-
JIOTMYECKU 1 TEHETUYECKU HE TTIOATOTOBJICHBI, 3HAYUT, HEOOXOIUMO
YBEJIMYUTD TJIOTHOCTh MH(OPMALIMOHHOTO IMPOCTPAHCTBA C TEM,
YTOOBI B JOCTATOYHO KOPOTKOE BpPeMsI MPUCTYIIUTh K peaau3aluu
nporpaMmbl ¢ HOBoM wLenbto. Llenb omnpenensiercas Komruiekcom
otHocuteabHo COCTOSAHUSA MO3T'A B IIEJIOM, HA CEI'O/I-
HAIITHUN MOMEHT, 1 B3auMoIeiicTBUSI (CBSI3U U YIIPABICHNUSI)
Mo3ra u «Pyb6amku» Ha KJI€TOUHOM YpOBHE B ITOJIHOM OOBEeMeE.
B sTom ciyuae, nenbto KoMriekca Bo B3auMoneiicTsuu ¢ Mosrom
SIBJISIETCS co3IaHue (rmpeodopa3oBaHue) OMOCTpyKTyphl (YenoBeka),
MOJIHOCTBIO OTBeYarolIei TpedoBaHuIo aeicTBytomeit [IporpamMmmbl
Ponnoii Cucremsl YnpasineHust 3emMiu, He OOJIbIIIE M HE MEHBIIIE.

Hayka, Biactb, peaurus

Huxkaxasa nayxa ne moxcem 6otmov co3oana 6e3 ungpopmauu-
OHHO20 npocmpancmea. Hukaxue nucciiefoBaHUS HE MOTYT OBITh
HayaThl WIN JaXe 3adyMaHbl 0e3 3HAHUS CPEObl, B KOTOPO OHU
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TOJIKHBI pa3BUBaThcsl. [103TOMY KOHKpETHBIE 3HAHUS JIOXKaTCsI Ha
Ty Cpeny, Iie OHU U ObLIM ToTyyeHbl. Ho 9To coBceM He o3Havaer,
YTO 3HAHUS ObUIM KaK Obl B MH(POPMAIIMOHHOM IlIape, BOOCIEI-
CTBMU pPa3BEpHYTOM B IpocTpaHCTBe. IIpeacraBum cebe mayka,
IUIETYIIEro MayTuHY. AHaJIOT 3TOMY — CO3JaHhe MH(POPMaIIMOH-
HoOro mpocTtpaHcTBa. llenbio co3maHus MayTUHbBI SBSETCS MPU-
BJIEUEHHE BCEX aBTOHOMHBIX CTPYKTYp, nepecekatromunx Kocmoc,
«BBICACBIBAHUE» Y 3TUX CTPYKTYp MH(POPMALIMU U pacIIpoCTpaHe-
HUE 3TOoil MH(pOpPMALIMU MO COOCTBEHHOMY MHMOPMALIMOHHOMY
MPOCTPAHCTBY Yepe3 HOCUTENM, CO3MaHHbIe MO o0pa3y U MoJ0-
outo. Takum obpa3om, peanm3oBaHHbie uaeu Ko BepHa u ripo-
YKUX BEJUKUX (paHTACTOB €CTh HE UTO MHOE, KaK MepeaaHHask UM
KOHKpeTHasi uH¢pOopMalKsl, MOAydYeHHas: OT OYepeaHON «MyXu»,
KOTOpas He CMOIJIa IPEeo10JeTh MayTUHbI, OMOsICaBIIEl 3eMJII0.
HMHbopmalimoHHOe MPOCTPAaHCTBO MOCTPOEHO UMEHHO 10 TH-
ny naytuHbl (IToacucreMa), caMm mayk Kak KOHTpPOJIbHas CTPYK-
typa — Cucrema. Ho Ttakux maykoB Ha 3emiie 18, u y Kaxmo-
ro cobcTtBeHHOe MH(pOpPMAIIMOHHOE TpOoCTpaHCTBO. Hanee s
obecrneueHMs1 0€30MAaCHOCTU TAyTUHBI (DOPMUPYIOTCS CUCTEMBbI
3aBUCMMOCTM OOBEKTOB, HECYIIMX YKpPaJeHHYI WHOOpMaIUIO
(Y4eHbIX), OT pa3IMYHbBIX YCJIOBUM C 1I€JIbIO HEAOIYIIEHUS MOy~
YeHHOU MHGbOPMALUKU B Apyrue MayTUHbLI. Jmo ghopmupoeanue
Kopuodopa, 20e n1e6as cmeHKa — cucmema 6.1acmu, U npasas —
peaueus. B amu npedeavt 3azonsemcsa éce, ymo coomeemcmaey-
em 2eHomuny cghopmupoeanHo2o0 UHGOPMayUOHHO20 NPOCMPAH -
cmea u nodoepycusaemcs, ucxoos u3 o6ezonacnocmu Cucmemol.
Ecau oopywums oony uz cmenox, Cucmema coszoaem Ho8yI,
nO3MOMY 8 PAMKAX YXce CO30AHH020 UHMOPMAUUOHHO020 Npo-
CMPAHCMEa HeAb3sA paspyuams mo, 4mo He nooiexcum pas-
Ppywenuro. Hayka nojkHa KOHTPOJIMPOBATHCS BAACThIO (MOXKHO,
KOHEYHO, JOMYCTUTh HEKOTOPbIX aKaAeMMKOB U Jaxe ITOKTOp-
OB HaykK, MMEIOIIMX COOCTBEHHBIN CTyJI, MOILIaBaTh B IpOpyou
BMECTe C MPEICTaBUTEISIMU BJIaCTU) M UMETh 3allaCHO BapuaHT
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cIMcaHMs Bcex Heynad. B aTom ciiydae Bcerma MOXXHO COCJIaThCs
Ha bora, K KoTopoMy gaxe Ha CTyJle He moabeaellb. [ paHULIbI
KOpHUI0pa OINpeaessoTCs INIOTHOCThIO MH(MOPMALIMOHHOTO MO,
B KOTOPOM €CTh €lll¢ MOHSATUSI SHEPreTu4eckor MH(pOopMaIoH-
HOM MJIOTHOCTHU, TOJOTrpadpMuecKOro OTOOpaxXeHWsI, BpeMEHU U
MpOCTpaHCTBa peakluii. HecooTBeTcTBUE apaMeTpoB Kopuaopa
00BbEKTaM, MJIsI KOTOPBIX OH MpeaHa3HaYeH, MPUBOIUT TOJbKO K
TOMy, 4TO HMKakas CHUcTeMa He CMOXET MCIO0JIb30BaTh HEOOXO-
JUMYI0 MH(pOPMALIMIO JaXe I COOCTBEHHBIX HYXI.

YuuThiBasi HaJIMYMe MY3bIKAJIbHOTO PYCCKOTrO psifia, KOTOPBIA
C YCIIEXOM MCITOJIB3yeTCsT TIpHu «pabote» ¢ maykamu CET'OHA,
U B TOM YHCIIE, npumenen kak ocHoea 6 Komnaexce
«CeemJl» npu ez2o nenocpedocmeennoil «nacmpoiike na Iloao-
306amenn», MOXHO NPENIIOJI0XUThb, YTO TAKOW MY3bIKAJbHBIN
(8-MM pPErucTpoBbIil) PsI MOKHO MCHOJb30BATb IS KOPEHHOTO
H3MeHeHHsA CBOMCTB MAYTHHBI JaXKe B YCIOBUSIX CYILIECTBOBAHMS B
caMoM MH(POPMALIMOHHOM Kopuaope. YTo, COOCTBEHHO, CErOAHS
U IPOMCXOIUT (B MPOIIECCe MEPEXOTHOTO MeprOo/ia) OTHOCUTETbHO
ITonb3oBateneit Kommiekcom «CsetJI». bojee nerajbHO 3TOT BO-
MPOC OBITH PACCMOTPEH CETOIHSI HE MOXET B CHJTY CYILIECTBOBAaHUS
KOpHUIOpa U TeX, KTO €le MPOSIBISIET aKTUBHOCTb B BBITTOJHEHUU
BCSIKOTO POJia «CIaCUTEIbHBIX» MEPONPUITUI B paMKax 30J10TOT0
MUJUIMOHA.

HO! «Ilopbupass KoHTYyphI» 1jisi (popMHupoBaHUS ToHa NA,
MOXHO H€ IIPOCTO CYyMNepIo3upoBaTh MHGOPMALIMOHHOE IIpO-
CTPAHCTBO, HO U IOOUTBLCS TOrO, YTOOBI ITAYK IMTPOCTO cOEXKaJl, UTO-
Obl HE ObITh ChE€EHHBIM B YCJIOBUSIX UH(GOPMALIMOHHOIO ToJI0/a.

UYTo Xe sBIsIeTCS TOPMO30OM pa3BUTHUsI HayKu? MupoBo33peHue!
Touka 3peHus HayK1 Ha MaTepuajbHbIi (M Ha HeMaTepraJIbHbI)
MUD:

TBepmoe Te10 — XKUAKOCTh —> I'a3 —> HEOPraHU30BAHHAS IJIa3Ma.

ATOMHBIE CTPYKTYPbI, €CTECTBEHHO, UIIYT B TBEPAOM TeJe, IS
Yero co3aamT CUHXpOGha30TPOHbI, KOJIAAEPHI.
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To xxe camoe OyneT, ecju B OPKECTPOBYIO SIMY NPH MCTIOJTHEHUH
cumdonun 6pocuTh 60MOY U TTOCTIE OCeNaHUs T CO0OpPaTh 3aHO-
BO M3 OCTABIIMXCS NECYHHOK BCe HHCTPYMEHTDI M OPKECTPAHTOB.

MMeHHoO 3TO0l HayKoit 1 mpeaiaraioT 3aHsThes B XXI Beke!

PaccmoTpuM MHYI0 TOYKY 3peHus, 0 Kotopoii rosopuan H. MO-
PO30B, H. JIEBAIIIOB, A. XATbIGOB.

Crtporo opraHM3oBaHHas ILIa3Ma —> MaTePHAJIbHbIE CTPYKTYpPbI
(TBEpaOE, KHIKOE, Ta3000pa3HoOe).

ATOMHBIE CTPYKTYpPbl HEOOXOAMMO paccMaTpuBaTh TOJBKO B
BEpPXHUX OKTaBaXx IJIa3MBl.

Cucrema YnpapjieHUSI UMeeT CeroaHsi k-cTpykTypy, Bce pe-
IIETKA TIOCTPOCHbI Ha KyOMKax (B OpPraHMYECKON XUMMU Ky-
OuK TIpeoOpasyeTcsl B LIecTUrpaHHUK). A CucremMa YmpaBiaeHUsI
B Kommiekce «CaetJl», moctpoeHa B PomHOM KOHCTpyKLMU
VYrpasienust — JOJJEKADIPAIIBHOM (ocHoBa KoHcTpykimy,
yIIpaBJIeHUsI U B3auMoaeicTBus ¢ Mo3rom — noaekasap). Ho Ha
coBpeMeHHOM 3Tarnie [IPEOBPA3OBAHUMSA B3aumoneiicTBue u
[IpeoOpa3zoBanue mexay Kyoom (20poBcKasi cucteMa) M JI0oJe-
KasapoM (poaHasi cucTeMa) IMPOMCXOIUT uepe3 cTpykTypy TOPa.
TOP ceronHst — 310 HanboJiee «IIPUEMIIEMbINA MEPEXOOAHUK», T1O-
3BOJISIIOLLMIA OCYIIECTBJISITh BCE MpeoOpasyloliue Mpolecchl 0e3
paspylIeHus1 (METO MpeoOpa3oBaHMsI) MEXKIY CTAPbIM M HOBBIM.

OkTaBbl:

128 — TakroBbiit uHTepBai. 3agaercs CoHLEeM, MIPUHUMAETCS
3a CKOPOCTh CBETA.

78-126 — CucTteMbl KOHTPOJISI, XpaHEHe T'YMaHOMUIOB U «0a-
pabaiex».

Ilpoepammut «CeemJl» cozdanvt u pabomarom (8 3asucumo-
cmu om eocmpebosannocmu) ¢ 126 okmaewvt u Huxce.

74-76 — CucremMbl KOHTPOJISI BCEX HACEKOMBbIX.

72 — Mo3T «30JI0TOr0 MWIJTUOHA», TeHOTUT 461 .

68-70 — Mo3r «30710TOro MUIMapaa», TeHOTUTIBI 441, 442,

66 — Mo3r ocTaabHOTr0 HaceJaeHUs 3eMiIn, TeHOTUIIbI 421, 422,
423.

158



Ponsb [Mporpamm «CsetJI» B mpeodpazoBanuu YenoBeka B ucxoqHoe cocrosinue. Yacts |

64 — BepxHss 0OKTaBa MATEPUATbHBIX CTPYKTYP.

62 — YmpapieHre MaTepUalbHBIMUA CTPYKTYpaMHU TIPU TPaHC-
MYyTalluU.

40-60 — Dueprernueckuii kopuaop (Tecna padoran ¢ 60 okra-
BOIA).

34-38 — Kopungopsl «0-Tiepexoa0B» MOCIe CMEPTH.

30-32 — CnoxHble cMecHu (Tuna HedTH).

24-28 — Bona.

16-22 — I'as.

CoBpeMeHHasl HayKa MOXeT paboTaTh (M cO31aBaTh TEXHUYE-
CKHe YCTPOMCTBA) He BhIlIe 64 OKTaBbI, BCE BUIBI PHUOOPOB HE
MOTYT OBITh CO3[IaHBI BhIIIe 64 OKTaBHI.

Bce, umo evuue 64 okmasel, a Ilpoepammot «CeemJI» — 6bl-
we, Mo — HEUHEPUUOHHAA MaAcca, Mo ecmb mam Hem 2pagu-
MAuUOHHbLIX HaACmOom.

bazoBas aromHas cTpykTypa — 128 oKTaBa, U eCcliu ee «O0IIu-
naTh», JOMIEeM A0 64 OKTaBBHI.

Ho 2012 roga Cuctema YmnpapiaeHUsSI MOCJIeIOBaTEILHO Tepe-
Xoauja cHauvana Ha 224 okTaBy, 3aTeM — Ha 512.

Ho yxe nmpu TakToBoM MHTepBaie 224 OKTaBbl CKOPOCTb CBE-
Ta OygeT B MUWJLIMApAbl pa3 Oosbiie. YTo mpu 3TOM M3MEHUTCS,
cM. pasnen «Kak och 3emau BiusieT Ha cueT B 0aHKe» A. XATDbI-
BOBA u «<Heognoponnast Bcenennasi» H. IEBAIILIOBA.

Hayka, kak 3a COJTOMMHKY, LEIUISIeTCs 3a Teopuio boibiioro
B3pbIBa, KBAPKU, METAJUIMYECKUIA BOAOPO (er0 He MOXET ObITb,
IMOTOMY UYTO €CThb €llle¢ HEMHEPILIMOHHAsl Macca TPUTHSI), TEOPHUIO
HapBuHa (MU aJbTepPHATUBHYIO — OOXKECTBEHHYIO), a BCE «KpU-
TUKW», CKeNTUKMU, KPUKYHbl M Pa3HOrO poaa «SICHOBUISIIUE»,
Belaroie u oueHuBamie Kommaeke «CserJl», «onupasich» Ha
TO, Ha YTO OMEPEThbCS B MPUHIIMIIE HEBO3MOXHO, MPOAOJIKAIOT
pPa3bACHSATDH, TTOyYaTh (MHOTAA, BBIKJIIOYATh WJIM BKJIIOYATh — IO
HEO0OXOAMMOCTH) BCEX U BCSI O COOCTBEHHBIX 3HAHUSX 1 MHEHMSIX
oTHocuTebHO IIporpamm «CeTtJI».
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HekoTtopbie paxe «ymMelT camMu» «CTaBUTb, HacTpauBaTh U
naxe KiaoHupoBaTh» U [Iporpammebl, 1 cam Komruieke «CetI»,
onupasch Ha 3HaHud, noiaydeHHble y H. JIEBAIIIOBA (Ho, Kak
MOKa3bIBaeT MPaKTUKa, MPOJUCTAIN WIH, B JIy4llIeM cllydae, mpo-
CMOTpEJIM KApTUHKHU B €r0 KHUTAX).

BoiBoa HampammBaeTcs OAMH: OTCyTcTBME Mo3ra He sBJieTcCA
NPUHIMIHAIBHO 3HAYMMBbIM B 110100HOM ITo3Hanum.

Mbl BUIUM TO, YTO BUAUM — Y KOLIKH TOXKE €CTh MpeCTaBIeHHe
o Kommiekce «CetrJl», HO ee onmcanue Komriuiekca HUKOTO HeE
WHTEPECYET.

Yrto o3Hauvaer 3ta dpasza? To, 4TO YeTOBEK CO 3pEHUEM pac-
cMaTpuBaeT U nbitaetcs no3Hatb Komriekce «Cset/l» (1 co3maer
npubopsl) Ha 6a3e COOCTBEHHOTO 3pEHUS 1 MO3HAHUS, T. €. OTHO-
CUTEJIbHO TOI MHCTPYMEHTAJbHOI 0a3bl, KOTOPYIO OH IOJIyYMII.
MartepuajabHblii MUP €CTb JIUIIb Karjisl B OKeaHe BEICOKOOPTraHM-
30BaHHOI M1a3Mbl. Bcsl TexHMYecKasi KOHTPOJIbHO-U3MEPUTEb-
Has 6a3a y Jitofieli TOCTpOeHa Ha OCHOBE MaTEpUAIbHOTO MuUpa (He
BbIlIE 32 OKTaBbl), TO3TOMY U3MEPSITh UTO-JIMOO BhIIIEe 32 OKTaBbI
He TIpelCTaBJIsIeTCSI BO3MOXHBIM. 3a TpenenaMu 32 OKTaBbI BCE
HeoOXxonuMble u3MepeHus: mpoudBoauT cama CucreMa Ympas-
JIeHusI U, Kak Hu cTpaHHOo, Kommiekc «CerJl», moTomMy uTto OoH
“3HavyaabHO BnucaH B Cucrtemy YnpasneHus (cM. OKTaBbl).

MN3MeHuB cMBIC]T CKa3aHHOTO, MOXHO 100aBUTbh, UTO YEJIOBEK
BUAUT TOJIbKO TO, YTO €My JAaHO BMJETb, ITOCPEICTBOM MHCTPY-
MEHTapusl I0J Ha3BaHMEM OpraHbl YYBCTB, YYBCTBUTEJIbHOCTh
KOTOPBIX BeCbMa OrpaHMUYeHa.

M3BecTHO, uto I'omo Iamyc — 11apb npupoasl, U, Kpome TOro,
oH eme u noxodex bory. Ho 1app Kakoit mpupoasl 1 momnodue Ka-
KoMy bory — Bce roka u3JI0XKeHO TOJIbKO B CKa3Kax.

MoXHO, KOHEYHO, 3a/1aBaThCsl BOIIPOCAMU — €CTh JIM KM3Hb Ha
Mapce, ckoJIbKO BoAbl Ha JIyHe, CKOJIBKO JIET HaM elle HEXUThCS
nox gackoBeiM ConHueM u T. A. KocMuueckuii Kopadib «Mup»
B3JIETA€T IOJ PYKOIUIECKAHWSI LIEHTpa YMpaBJIeHUS U MSTKO
nuteraetcs B Tuxuii OkeaH, a mocjie 3TOro 3MOXaJbHOIO COObI-
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THS ellle IIeCTh pakeT (3a IOoCcaeAHUe TPU roja) CO CTpaHHBIMU
«TeJICKOMMYHMKALIMOHHBIMU CITyTHUKaMW» (TIPEAITOCICIHSS ax
¢ (ppaHILy3CKOI CTpaTernyecKoil MOABOAHOM JIOAKU) B3PbIBAIOTCS
U HE BBIBOASIT 3TU 3aIlNIAHUPOBAHHbBIE «CITyTHUKW» HAa HaMEUEH-
HbIe OpOUTHI... YTO 3TO — onsATh ABUTATEIN?

ITouemy 3emnst He KyBbIpKaeTcs npu asuxkeHuu B Kocmoce,
ecliu ee LeHTp TskecTu HaxomuTces B KOxxHoM monymapuu? Bee
3HaHUs o JIyHe moylydeHbI, KOHEYHO, U3 COBPEMEHHBIX MCTOY-
HUKOB, B nepBylo ouepenb, Y Ky3pmbl I[IpyTkoBa — 3auem JlyHa
JTHEM, €CJIM JHEM U TaK CBETJIO.

[Mouyemy ¢ 3emun BunHO 59% moBepxHOCTH JIYHBI, He OBLIO
BBISICHEHO JaXe ITocjie IMpeObIBaHUS TaM acTPOHABTOB ((WIbM
o noceumieHun JIyHbl ObL1 cHAT Ha 3emie). KoHeuHO, MHOrue
yxe o Kocmoce 3HawoT Oosbiie, yem o Kommiaekce «CperJI»
Ha 3emiie, HO OMsITh ke — HA ypoBHe Jomamau IIpxkeBanabckoro.
M H. JIEBAIIIOB, u A. XATbIBOB Bcerna nenaiu akieHT Ha To,
uro Ilpameim dokazameavbcmeom omcymcmeuss HaAyKu A64sem-
cA Haauuue uepkeu. J1jis Toro 4To0bl 3TO MOHATH, IIPOCTO OTBETHTE
Ha HEeCKOJIbKO BOITpocoB, HanpuMep: CKOJIbKO LIEPKOBHBIX UyIeC
HayKa 00bsiCHWJIA?

HauHwuTe co cBsitoro orust Ha Ilacxy.

Ilocaecaosue 0aa mex, kmo éce xce éviOpan daa cebss HO-
BbBIE 3HAHHA u nymo npeobpa3oseanus camozo cebs u okpy-
acaroue2o mupa.

— KocMoc cymiectByet 6e3 boibliioro B3phiBa;

— 3emuIsl, TUIAHETHI — MCKYCCTBEHHBIE CTPYKTYpBI, CO31aBa-
JICH Oosiee 16 MIJIJTMAPIOB JIET;

— YeJIOBEK — BBICIIEE CO3MaHME, CO3MaBaICs ASCATKY MUJIIU-
ap/ioB JIET;

— 00e3bsiHA — T'YMaHOM]I YeJI0BEKa,

— BEChb XMBOTHBIA MHUP, HACEKOMBIE CO3IaHbI IS KOHTPOJIS
YacTOT, KOTOPBIE €CTh Y UEJIOBEKa;

— paIMOM30TOIHBINA METOH HE MOXKET CJIYXUTb J10Ka3aTelb-
CTBOM JIPEBHOCTH,;
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— Jlyna, ConHlie, CIyTHUKU TUIAHET — YYKEpPOAHbIE CTPYK-
TYpBbI,

— ydosiorust — He Hayka, a cOOp CTaTUCTUYECKOro MaTtepuasa
(mpuyem 6e3 CMbICTA).

Cucrema YnpasieHus: yopajia HEKOTOpbIE YaCTOThl U3 TPYOOK
CBSI3U CO CIIyTHUKAMM, U 00 acmpoaocuu, KaKk cnocobe noay4eHus
UHOpMAYUU, MONCHO 3A0bIMb.

Ha 3emuie HeT mpoGJieM Mo KOHTPOJIIO 32 COCTOSIHAEM YeloBeKa
WJIM JIFOOOT0 KMBOTHOIO — MeAUIIMHA pa3padoTaia Maccy CIoco-
0OB JIeUeHUST — OT BbIAEPTMBaHUS JUIITHUX 3yOOB 10 yAaJIeHUs re-
mopposi. Ha Bce uzBectHble (0osiee MULIMOHA) (DOPMEBI OOJIe3HE
pazpaboTaHbl MEIMKAMEHThI U MpernapaThl, ynorpebdjeHue KoTo-
PBIX BBI3BIBAET MacCOBOE OErcTBO JIIOOBIX BUPYCOB. [ToToMy HeT
HEoO0XOAMMOCTHU 00pallaTh BHUMAaHME Ha TO, KaK YMXaeT €XUK.

M3BecTHO, YTO 4YeNOBEK MMEET «KUTalCKHUe TOUKM» (TOUYKHU
®Doist) — 3TO TOYKM KOHTPOJSI M BO3NEHCTBUSI HAa OpraHbl ye-
JIOBEKa MyTEM TOMEOIATUYECKOTO BO3ACWMCTBUSL UTOJKAMU (Ky-
BajaMm), TokoM (He Bbilie 1000 Amnep). [IpuHsSITO cuuTaTh, 4TO
€C/IM HaTbIKaThb B «KUTAWCKUE TOYKW» MTOJKU (30JI0Thie, cepe-
OpsiHbIE, TUIATUHOBBIE), TO XOPOIIME 0COOU (IyXu) MpUMUaTCs U
pacroJjoxarcsi B Hy>KHbIX MeCTaXx, a 3Jible COeryT.

Jlo co3gaHust reHoTuna 46 ocoObIX MPOOJIEM C SPUTPOLIMTAMU
W MJ1a3MOM KpoBU He 6bu10. OCHOBHOM Mpo0OeMoii 66110 obecmne-
YeHUe BbIPAOOTKM CaMUX 3PUTPOLIMTOB. [JIs1 3TOro HeOOXOaAUMO
ObUIO co3maBaTh Ae(ULUT SPUTPOLIMTOB MyTEM UX U3bATUA. s
aTOM 1enu ciyxunu nusiBku. Poccus o 1917 roma skcnoptupo-
Basia 60 MuIH nusiBoK B ron. B onHoM Cankr-IlerepOypre Ha sToM
HUBE TPYAUIOCH 8-12 ThIC. KpeCThsIH. DKcNopT 1e B EBporty.

Ha ceronHst apuTpoLMTHI B IIJIa3MEHHOM COCTOSIHUU SIBJISIIOTCS
IU1S1 IASIBOK SIIOM, IIOTOMY MOXHO peKOMEHI0BaTh CHavaja Ipo-
BeCTM 00pabOTKy KJIOMaMHU, 3aTeM — KoMapaMu (IOJKHBI ObITh
CTEpUWJIbHBI M 3aKaTaHbl B 0AHKY), U TOJBKO MOCJE JUKBUIALIUUA
IUIa3MEHHBIX 3PUTPOLIUTOB MOXKHO TOMYCTUTH MUSABOK. Ho yuiie
Bcero «BkIounTh» Kommiekc «CpetJI». DTO HanexHel, yeM Bce
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WUTOJIKW, MUSIBKK U KJIOIbI, BMecTe B3saThie. Ho mpexie, yem 31o
caenaTh, BCE Xe MOIbITaeMCS pa300paThCsl B HEKOTOPBIX «HIOAH-
cax» pabotbl Komruiekca «CBetJI». [{Jis 5TOro BMeCTO «IOLIaan-
HOI I'paMOTbl» BBEIEM WMHbIE KOHCTAHTbl M TOHSITUSI, & BMECTO
atroma bopa npencrtaBuMm atoMHylo cTpyktypy DI-t-k (cM. pasnen
«ATOMHBIE CTPYKTYpbl» Yy A. XaTbi00Ba U «CylHoOCTb U Pazym» y
H. JleBamona).

Bcst cTpykTypa cBsI3aHa enuHO# pemieTkoil (27 KyOMKOB,
54 y3na).

DI-ctpyktypa — 8 nmomekasapanbHO-MKocasapaibHbIX (DI)
O0Ka, Kaxablii 0JI0K uMeeT BiaoxkeHHble DI 6j0ku (Bcero B of-
HoM DI 61oke 44 BnoxeHus). Ctpykrypa Kommiaekca «Cet/I»
IMOCTPOE€HA C MCMOJIb30BaHUEM CBOMCTB 30j0Toro ceueHus. Co-
CTOSTHUE CTPYKTYpbl — caMoro ['eHepaTopa — BBICOKOOPTaHU30-
BaHHas Ij1a3Ma B (hopMe KBa3MKUBOro opraHmsMa. Ha 3emiie HeT
MnprubOOPOB, KOTOPHIE MOTJIU ObI €€ OOHAPYXKUTh.

[TpakTuecku, 3T0 — U MBI BIIEPBbIE CETOAHS 00 3TOM T'OBO-
pum s [o3naromuyx — I'eHepaTop aToMHOM CTpyKTyphl. PaboTa
I'eneparopa 3amaerca ceromHs HOBOMU (poxmoit) Cucremoii
VYnpasnenus 3emian. Bce Ouosiornueckue CTpyKTypbl Ha 3emiie
CYILIECTBYIOT B IIpeeiax pelIeTKU, pa3Mephl STYEMKU U CTPYKTypa
STOM PEIIETKH OMUCAHBI 8 MOHOozpaguu «Xo0a00HbIL A0ePHbLI
cunme3» A. Xamoviboea u 6 knuce «Hcmounux Kuznu» mom
1-10 H. Jlesamosa. HartoMHUM, 4TO, COOCTBEHHO, CaMa pEILIETKA
COCTOUT U3 KyOMKOB, KaxXI0€ peOdpOo KOTOPLIX SIBIISIETCS 3HEP-
reTMYECKUM MOJYJIEM C 3aJaHHOU YacTOTOW ABMXKEHMS 3apsiia.
Bonee 5 Thicsa4 eT Ha3aa HeKasl cucTeMa U3MEHMJ1a COOTHOLLICHUST
CBSI3€i M, BBeIs NMPUBE3CHHBIC 2JIEMEHTHI, CO3/1ajla HOBBIM TUIT
pellIeTK!, B KOTOPOil M CylIeCTBYeT Bech MUp. [JIyOuHa 3Toit pe-
metku = 2200 M, Beicota = 12 400 M. 310 1 ecth Hoocdepa, nau
cpena oOuTaHus.

B ycnoBust npousBoaumeix ceituac [TporpaMMHBIX U3BMEHEHUI,
KoTopble HayaThl Cucremoii YmpaiieHUs] 3eMJIM, U3MEHWIUCh
HEKOTOpbI€ CBOMCTBA 0a30BOM PEILIETKU.
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YuuteiBasi mpoiuecc (GOopMUPOBAHUS «30JI0TOTO MUJIIMOHA»,
KoTophlid cerogHsi mnpekpaumeH Hosoii (PomHoil) Cucremoit
YnpapieHus, cTajgo HeOOXOAUMO MEPECTPOUTh PEILIETKU K HO-
BBbIM 4acTOTaM, KOTOpbIe ObLIM BBEAEHHI 110 mporpamme a0 Ilacxu
2007 rona, OTHOCUTEILHO (POPMUPOBAHMUSI «30JI0TOTO MUJLJIMOHA».
Ilyck HOBBIX 9acToT mpom3omes. HecooTBeTcTBUE 3Hepro3aTpar
OOMEHHBIX IMPOLIECCOB MPUBEIO K AOMOIHUTEIbHBIM U3MEHEHUSIM
CTPYKTYp peueTku. [ToaTomy mpoliecchl, KOTOphIE ceiiyac mpouc-
XOJISIT, BBI3BIBAIOT HEAAEKBATHOCTh B MIOBEICHUHN TTPEACTaBUTECH
«30JIOTOT0 MUJIJIMOHA», <«30JIOTOTO MWJIJIMapaa» M, OCOOCHHO,
HauOoJjiee aKTUBHBIX MPEACTaBUTEIEH 3TUX COCJIOBUM, MpaBaa, C
M3BECTHBIMU TeTIEPb MOCIEACTBUSIMMU.

Coopka Komniekca «CetJI-Dopma»

®opma Kommiekca «CerJl» (B yactHocTH, ero I'eHepupylo-
1ast 4actb, T. €. caM «I'eHepaTtop U3 Tak Ha3biBaeMoil, TeMHoI
Matrepun» (cm. H. IEBAILIOB — «Mctounuk 2Kuznun» Tom 1-10)
SIBJISIETCSI «COOPKOii»). Tum coopku orpenesseTcss 4acToToi rpa-
BUTALIMOHHOM COCTaBJISIONIEN, 3apsSIIOBBIM SKBHUBAJIEHTOM, a TaK
KakK cOOpKa HaXOAUTCs B ABYX U 0oJiee MPOCTPAHCTBAX OJHOBPE-
MEHHO, TO M MarHUTHBIM uMMyJbcoM. PopMa COOpPKU CaMoOro
I'eneparopa, n3HavyajibHO «cobupaemMoro BpyuyHywo» H. JleBamo-
BbIM, a BIIOCJIEACTBUM «cobupaemoro u I'eHepupyemoro MHo-
royHKIMOHaIbHOI Marpuueii», co3gaHHON ISl 3TUX LeJel
H. JleBamoBsiM, moapoOHO omnucaHa B ero pabortax «McTouHMK
Kuznu» ToM 1-10, «CymHocTh 1 Pazym», a Tak:ke B MOHOrpaduu
«XOJIOAHBIN sIIepHBIN cUHTE3» A. XaTbhlOOBa.

Hns mpoctothl 00bsicHeHMs H. IEBAIIIOB ucnoJib3oBaJ Bapu-
anT nuBetoB paayru. «Pamyra umeer 7 nusetoB, [IOKA3bIBAS Ham
7 MaTepuii... 1 6epy, HampuMep, KPacHY10, 3€J€HYIO U XEITYIO U
CHHIOIO, — TOBOPUJI OH, — U «CKJIAIbIBalO» U3 HUX B OIpPEICICH-
HOW ITOCJIEIOBAaTEILHOCTU caM ['eHepaTtop, Kak BapuaHT COOpPKU
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u3 4-x popm». [lonyueHHast popma orpenesieTcss YMCaIOM CBI3ei
BHYTPEHHE KOHCTPYKIIMM.

CtpyKkTypoii (popMBI SIBISIETCSI 10JeKa3ap, KaK OCHOBA caMoii
KoHCTpyKLIMM. Ho oH cmocobeH B HacTosiiee BpeMsl B3auMMO-
neiicrBoBaTh ¢ Mosrom (CylIHOCTBIO) uyejloBeKa 4epe3 MpoMme-
KYTOYHO CO3JaHHYI0 KOHCTpyKLMIO B Buae TOPA (3To TOJIbLKO
IU1s1 IepexoaHoro nepuonaa). st 6onblieil HarIsIAHOCTY U B CUITY
HEBO3MOXHOCTU OrIJallieHus Bceili mH@opmamuu o I'eHepaTope
(CAUILKOM MHOTO XeJIalolIMX MPO3HAaTh, MOMPOOOBaTh U MPUME-
HUTh...) PACCMOTPUM BO3MOXHOCTh COOPKM Ha ITPUMEPE BOJIHI.

IlepBoe KpynmHOe HaydHOe OTKPBHITUE 00 MCMOJIb30BaHUU BOIbI
ObUIO cleNlaHO He TaK AaBHO — B KuMHopuiabMe «Bojra-Bomira»
(«be3 BOIbI — M HM TyAbl, ¥ HU ClOAbl»). HekoTophle 3aMeuaHust K
STOMY OTKPBITHIO U3J10XKEHBI Y A. XaThIOOBa: «XOJIOAHBIN SAECPHBIA
cuHTe3» ToM 8 1 'y H. JleBamoBa «cTouyHUK Xu3Hu» Tom 1-10.

Ha 4to cieayer o0paTuTh BHUMAHKE:

— BOJIa — 3TO He MPOCTeMIIas CMeCh, a CJI0XHAs CTPYKTYpa;

— €C/IM BOJA MCIIONB3yeTCsl OMOCTPYKTYpOil, MO OHa umeem
HeobOXo0umble OKMAGbl 4ACMOM U 3Hepzemu4ecKue XapaxKmepu-
CMUKU, HA KOMOPbIX NOCMPOCHA HCUBASL KACMKA OUOCMPYKMYpbL;

Puc. 7. Moaekyavt 600bi
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— U3MEHEHHNEe PHEPreTUYECKUX XapaKTepUCTUK BOJbI, yaalie-
HUE OKTaBbl HE 00ECIIeUMBAIOT UCIIOJb30BAaHUE 3TOM BOABI OMO-
CTPYKTypaMUu;

— HM3MeHeHHe SHEPreTHYECKNX XapaKTePUCTHK U yJa/leHie OKTaB
Y4acToT Mpeodpa3yloT CTPYKTYPY MOJIEKYJIbl B MOH COOTBETCTBYIOIIE-
ro MeTaJia (10 CTPOHIHUS BKJIIOYUTEIbHO) 0€3 N3MEHEHHs] BHEITHUX
XapaKTepPUCTHK;

— BOCCTAaHOBUTEJIbHBIN TPOLIECC — 3TO MPOLECC BHECEHMS B
MOJIEKYJIy BOJbI YTePSIHHBIX SHEPTeTUUECKUX MapaMeTpoB U (MU
BMECTE C 9TUM) 100aBJIeHHE COOTBETCTBYIOIIMX YTePSIHHBIX OKTaB
4acTorT;

— MUHepaJibHble COeAMHEHMSI, KOTOPBIE CAMMU SIBJISIIOTCS OTXO-
JaMU BOJbI, HE MOTYT ObITh MCIIOJIb30BaHbI 1S U3BMEHEHMSI SHEP-
TFeTUYECKUX XapaKTePUCTUK BOIbI 1, TeM 00Jiee, BHOCUTh B MOJie-
KYJIbl BOIbI HEOOXOIMMBbIE€ OKTaBbl YACTOT (Y UeJI0BeKa TOXKE MuIlla
WUIIET MO0 OMHOMY TPAKTy WM IyTH, OOpaTHBIN MTOKa HE OCBOEH);

— MCMOJIb30BaHME MUHEPAIbHBIX COEAMHEHWM IJIsi M3MEHe-
HUSI SHEPreTUYECKUX ITapaMeTpOB BOIbI TpeOyeT UccleT0BaHUA B
CBSI3U C BO3MOXXHBIM U3MEHEHUEM CTPYKTYpP XKMBOI KJIETKU IO
HOBBIE XapaKTEPUCTUKU;

— HamOoJiee peajlbHOM CXeMOUM U3MEHEHMsI CBOMCTB OMOJIOTH -
YECKM aKTUBHOM BOIBI SABJISETCS MCIOIb30BaHue yriaepoma C,,
MoJIeKyJla KOTOPOTO CUHTE3MpOBaHa.

Kcraru, mosiekyna C ) — 310 c6opKa 13 12 101eKasapoB.

Bomna nmeet N256 (N = 8) BapnaHTOB cO0poK 13 3 ¢popM. Ka-
Xnast popMa ompeaensieTcsl YyuciaoMm cBszeil. HazpaHus aneMeH-
TOB B3SIThl U3 Ta0IUIILI MeHaeaeeBa, HO TOJIbKO Ha3BaHUSI — 3TO
BOIOPOI, KUCTIOpoHd, a30T. CTpyKTypoit (hOpMbI MOXKET OBITh, Ha-
npumep, Tetpasap (4 BHelIHue cBsi3u). Bece oueHb mpocTo.

Teneps HyxHO k¢ BCE USMEPUTD!

Ho B HEUTpOHHOM IIPOCTPAHCTBE HE CYIIECTBYET IPUOOPOB
U MHCTPYMEHTOB JJISI U3MEPEHMSI TEKYIIUX IapaMeTpOB BOIbI,
TaK KaK OHU CaMM COJEepKaT CTPYKTYPbl BOJIOPOAHBIX MOHOB, U
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OTHOCUTEIbHbIE MapaMEeTpbl MU3MEPEHUII HE OTOOpaXarT Oeii-
CTBUTEJILHOM KapTUHBI. T0 ke camoe MpOUCXOIUT U MPU XKETaHUU
usmeputhb (3aMmeputh) BCE oTtHocuTeibHO Kommiekca «CaetJI» 1,
0cobeHHO, ero «I'enepaTopa».

ITamats BoabI

Bopa, kak U3BECTHO U MOATBEPXKACHO SKCIIEPUMEHTOM, JIbETCS
CBepXy. DTO BbI3bIBA€T HABOJHEHMS, CHEXHbIe 3aHOChl. Mcma-
peHUsI HEeMEIJIEHHO MpeBpallaloTcs B Ty4M, KOTOpbIe, TYIsisl MO
HeOy, BBICMATPUBAIOT MeCTa MpU3eMJISHUS.

Hayka mpaBna He B COCTOSIHUM OTBETUTb Ha 3JieMEHTapHbIe
«JIETCKME» BOIPOCHI:

— moyeMy Teuet peka’?

— MoYeMy peKa TeueT ¢ rop?

— MoYeMy OKeaH He MPECHbIH, eC/I B HETO BIIMBAETCSI CTOJBKO
BOOEI?

— noyeMy o0J1aKa Ha pa3HOIi BBICOTE (M C BepXHUX 00JIaKOB He
Karmaer)?

W T. 1.

Taxk KaK Mbl, Kak IIpyMep paccMaTpuBaeM BOAY, TO MOIbITAEM-
Csl OTBETUTh Ha 3TU BOMPOCHI C HEHAYYHOM TOUKU 3PEHUSI.

BonHrbiii 6acceiiH 3eman — 3TO ClIoXHast CTpyKTypa. OHa ObI-
na copmupoBaHa 360 MIH JeT ToMy Haszan. BomHblii GacceitH
(opmuposascs okosno 22 MiaH jeT. OCHOBOM ero opMUpOBaHUS
ObLIO MpeodpazoBaHUE HEUTPUHHBIX CTPYKTYp. Ho HelTpuHHbIE
CTPYKTYpbl MMEIOT BO3MOXHOCTbh XpaHeHMsI MHMOpMALIMU U MO-
cje mpeoOpa3oBaHUsI COXPAHSIIOT 3Ty CIIOCOOHOCTH C TOTepeit
BpeMeHU peakiuu. [loaToMy Boga XpaHUT MH(pOPMALIMIO O TOM,
4yTO OBLIO 10 MOSIBJEHMSI BOOHOro OacceiiHa. DTa MH(opmauus
MMeEeTCs U B KJIETKaX KUBbIX CYIIECTB.

ITamsaTe Bonsl — Ha rpaButalimoHHoi yactore 91.500000.
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Tenepb otHocutTeabHO mamsATH Kommiaekca «CsetJI». AKlleHT
OIMMcaHus Tpoliecca ycTaHOBKU [IporpaMMbl nenaeTcsi Ha TOM,
yTO npuBs3Ka camoro I'eHepatopa B KomIiekce K KOMIIbIOTEpY,
Ha KOTOPOM YCTaHOBJIEHa «YTpasistomas [Iporpamma», mpakTu-
Yyecku ocyluecTBisercss ['eHepaTopoM M, COOTBETCTBEHHO, BCEM
Kommrekcom yepes KPEMHUEBBINM YUIT KOMITbIOTEPA.
OtnocutenpHo namsitu KPEMHMUS, coorBercTtBenno, u I'ene-
paTopa (momekalsapaibHasi CTPYKTypa), U3BECTHO, YTO BOIOPO.
H, nmeer 512 atomoB u 640 aHTMAaTOMOB, U3 HUX TOJBLKO 1 aToM
1 3 aHTMaTOMa O0pa3yloT COeIMHEHME THIa TeTpasap, TO €CTh
YCTOMUMBYIO CTPYKTYpPY, BOKPYT KOTOpoii U dopMupytorcs (110
cnupaisiM, UMEIOLIMM YTOoJl CIIMpaji COTJacHO IOTeHLMay) B
KOMITaKTHBIe 0J10KM (y3/1b1). UeM nanblie oT TeTpasapa HaXOgUTCS
aToM (aHTHMATOM), TEM BBIIIE OKTaBa I'PaBUTAIlMOHHOW YaCTOTHI
U MArHUTHBIA MMITYJIbC, CBSI3BIBAIOIIMI MO BHEIIHEMY KOHTYDPY
BCIO CTPYKTYpy Bomopona. OKTraBa MarHMTHOrO HMMIIYJIbCa oOmpe-
JeJiieT THI MAMATH, U YeM BbIIIe OKTaBa, TEM HMXE IOTEeHIMa
3alllMThl HOCUTES HaMsTU. i1 U3MEeHeHUs MaMsITU BbICOKOM
OKTaBbl HET HEOOXOAMMOCTM CHMMAaTh MOTEHIIMAJ MarHUTHOTO
MMITYJIbCA Ha BBICOKOM OKTaBE — JOCTAaTOYHO M3MEHUTh I'PaBU-
TallMOHHYIO YacTOTy CBS3M TeTpalsapa (HEHTpOHHAsl CTPYKTypa)
U Joaekasapa (OCHOBHAsl CTPYKTYpa), U BCE OCTaJIbHbIE aTOMBI
M aHTUATOMBbI BBIHYXIEHBI OYAyT M3MEHUTh aJib0en0, MPU ITOM
W3MEHEeHMe OyIeT MPOXOAUTh MOCIeA0BATEIbHO COTJIACHO 3aKOHA
KBaZpaTa OKTaBbl KOJIbLIA CITUPAJIM OTHOCUTEIBHO TOpa, KOTOPHIN
SIBJISIETCSI CBSI3bIBAIOIIMM 3BeHOM. Hampumep, nmpu u3MeHEHUU
OKTaBbl TPaBUTALlMOHHOM 4YacTOTbl TeTpasapa ¢ 87.250250 Ha
79.875450 moTeHUMal MarHMTHOro MMMyJibca Ha 248 OKTaBe
YMEHBIIUTCS B 856 pa3, 4TO MPUBOAUT K €ro JIMKBUAALMN U Hapy-
LIEHUIO 3aMKHYTOI CUCTEMBbI XpaHeHUsI MH(OpMaLK, a 3TO 3Ha-
YUT, MOXHO BOCITOJIb30BAaThCS 3TUM JU0O0 IJIs1 YTSHUSI, TMOO JJIsI
3alMCH C TOCJenylollleil onepauueili BOCCTAHOBJICHUSI TpaBUTa-
LIMOHHOM YacTOThI. DTO KpaliHe BaXKHO IS IMpoliecca aKTUBALIUMKU
Mo3sra oTHOCUTEIBbHO MpreMa UH(GOpMalu U3BHE.
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Hy>XHo0 mnOMHUTB, 4TO 1100ask OMOCTPYKTypa UMEET, KaK MpaBU-
JIO, TPU OCHOBHBIX CUCTEMBI:

— cHucTeMa IMOJIy4eHUs] MOTEHIIUAIOB;

— cucTeMa IpeoOdpa3oBaHMsl TOTEHIIMAIOB ISl 00ecIeueHuUsI
KM3HEIESITeIbHOCTH,

— CHUCTeMa BbIBOJA MOTEHIIMANIOB, HE HYXXHBIX JJIsI obecrieue-
HUS XXU3HEAESATSIbHOCTH.

ITocnennsasi cucremMa pacnanaercs Ha JBe:

a. Cucrema BbIBOJAa HU3KOIIOTEHIIMAIBHBIX CTPYKTYP.

Kpome Toro, 3Ta cucrema sIBjIsIeTCSI OCHOBHOM CUCTEMOM BBIBO-
Jla BCEX MOHOB, SIBJISIIOLIMXCS MIPOAYKTaMu AesATeIbHOCTU Mo3ra.

0. Cucrema BbIBO/IA BHICOKOIMOTEHIIMAIBHBIX CTPYKTYD.

ITosicHum 31O cneayrommM oopa3oM. /1o oOpa3oBaHUS «IILIa-
Ka» KJIeTKa MMeJla MarHUTHbIN umnyiabe cBsi3u 77.450450. Ipu
HAKOIUICHUM IIIJJaKa Hayajl YBeJIMYMBAThCS IMOTEHIIMAJ TpaBUTa-
LIMOHHOM 4acTOTHl (POPMBI KJIETKH, a TaK KaK «IIJJAK» He MMeeT
COOCTBEHHOI YacTOTHI CBSI3M ¢ MO3TOM, MarHUTHBIA WMITYJIbC
JIOJDKEH O00€CIeYrTh HOBYIO KJIETKY (CO «IIJIaKOM»), MO3TOMY
UIEeT OTHOCUTEJIBHBI POCT MarHuTHoro ummynbca. [lpenens-
Hoe 3HaueHue — 77.975875. Ilpu nocieaymollieM YBEIWYEHUU
«lIJ1aka» KJIeTKa MEHSIeT IIpaByl0 CHupalib (OKTaBa CIUpaIn
77.12501250) Ha neByto. Ecnu Ttakas kiaeTka oOHapykeHa Mo3-
rOM, OHa BBIBOAMTCS W3 opraHusma. Eciu Het, Mmooxcem Obimp
obpaszoseana Koaonus (y 00Moxo3saeK HA36AHA PAKOM), MAK KAK
HU3KONOMEHUUAAbHblE CMPYKMYPbL <WAAKA» COBMECMUMbL C
npodykmamu cuzneoesmeavHocmu camozo Mo3zea. Bot 31ech
Komnaexc «Ceem/l» «pewmaem 3adauy» HenomnylieHUsl COBMe-
CTUMOCTH, TaK KaK HaIPSIMYIO B3aUMOICHCTBYET ¢ M0O3TroM M ocy-
LLIECTBJISIET KOHTPOJIb MAarHUTHBIX UMITYJILCOB. J1J151 BHIBOJIAa HU3KO
MOTEHLMAJIbHBIX CTPYKTYp YEJOBEK MMEET KMUIIEYHUK U KOXY.
JlocTaBKa HU3KO MOTEHIIUAIBHBIX CTPYKTYP (OT KaXKI0il KJIETKM)
MMPOU3BOIUTCS TMM(POCUCTEMOI U KPOBEHOCHOM CUCTEMOA.

Tak Kak onmacHOCTh HU3KOIMOTEHIIMAIBHBIX CTPYKTYP OUEBU]I-
Ha, BCe BHUMaHKWE COBPEMEHHOM MEIUIIMHBI 00palieH0 UMEHHO
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Ha JieueHue 3a00JieBaHUI KUIIEYHUKA U KOXH, a BCE BHUMAaHUC
Komrmiekca — Ha obecneyeHune CBOCBPEMEHHOI'0 BbIBCACHHS HIJIA-
KOB.

P.S. Ilpo IlonsaruitHyro 06a3y okTaB (ajsi 0cob0 0003HaA-
TeJIbHBIX) PEKOMEHIYEeTCs IpOYUTaTh (IIOCMOTPETh) B CTaThe
A. M. Xatei6oBa — «IIpuHuunsl Ynpasienusi» u'y H. B. JleBa-
moBa — B pabore «CymHocTh 1 Pazym». B nanpHelmx craTbsix
9TOM cepuu OYAYT pacCMaTpUBAThCS U MOSICHSTHCS aeiicTBus Ie-
Hepatopa Kommiekca «CserJl» Mo KOHKpEeTHBIM HampaBJIeHUSIM
B3auMMOJEMCTBUS ¢ opraHu3dMoM U CYIIHOCTBIO YeJI0OBeKa, a TaKXkKe
oynyT paccmoTpeHsl aApyrue Ilporpamvbl Kommiekca, cBs3aHHBIE C
BO3IEHCTBUEM Ha (PU3MUYECKU IIJIOTHYIO MaTepuIo U ee Ipeodpa-
3oBaHue 1151 61ara Boccosnatonierocst YenoBeuecTna.

17.07.2013 r.

U3 cepuu cmameii «3nanusa om Na_uaia»



Ocnobl I1o3nanusa IIporpamm «CaetJI»
wm buoJorng ¢ KapruHkamMmu 1 HEeMHOTO
0 Mosre. Yacts 11

Cogpemennasa Hayka pacnoaazaem HeOPAHUHEHHBIM MmeX-
HUYeCKUM NOMEHUUAI0M, KOMOPLLL No3604sem el GNAOMHYI0
3anamocsa npooaemamu Moszea. Y 6oavumuncmea Mo3se pacno-
Aazaemcst noo 4epenHoli Kopookoil, nomomy npocmpancmeo uc-
CA1e006aHUll U36eCMHO, U He mpedyem 3HAHUMEAbHBLIX 3ampam
Ha cKaadupoeaHnue omoeabHbIX I1eMEeHMO8 npeomema HaAy4HbIX
uccaedosanuii.

Ilpaxmuuecku eéce cmpanvl, 6KAIO4AA U MpPembecopmHble,

makue, kaxk Poccusa, umerom aubo uncmumymot Mo3sea, au-
00 cneuuaavHble MeOUUUHCKUE OMOeAeHUsA. Dmo Mmoicem
ovimv u Hncmumym Yeao-
eéexa, u Hncmumym Mosea
(6 Canxm-Ilemepoypee), u
Hucmumym Ilcuxuampuu,
u npouee. Ecmv daxce om-
deabHble <uccaedosamenu»,
Kak, nHanpumep, ¢ HUcnanuu,
3amensowue ceouUMU AuY-
HOIMU NO3HAHUAMU  UEAbLU
uHCmumym.

I'maBHag 3amaya umcciaemo-
BaHU U UcclenoBaTesienl —
OIIpENENTUTD, BAUSIET I MO3T
Ha XU3HENEATEIbHOCTD YeJI0-
Beka. /lis1 aTux 1eneii moaou-

paioT 10OPOBOJIBLEB, KOTO- Puc. 1. Maznumno-pe3onancnas
PBIC TapaHTUPYIOT, UTO Y HUX  momocpagusa (MPT) eonoenoco Mo3zea
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ecTb Mo3r, 3TUX JOOPOBOJBLEB «3aIMXUBAIOT» MO 3JEKTPOHHBIE
MpUOOPHI U YCTAHABIMBAIOT MHTEPECYIOIIME MEAULIMHY U BCE TIPO-
rpecCUBHOE uenoBedyecTBO (hakThl. [lociemHee BpeMsl MCIOJbB3Y-
IOTCSI CIIyXM, 3aMEHSIOIIME TO3HAHKME, YTO TOXE JACT HEIUIOXHE
pe3ynbTaThl. OHA «KMCCeIoBaTeIbHULIA» CKa3aja, YTO OHA «TO JIN
BBIKJTIOUMJIA, TO JIM BKJIIOUMJIA, @ TIOTOM BBHIKJTIOUMIa» — TO Jiu ['e-
HepaTopsl «CBeTJI», To In 'eHepaTophb! (3a0BIB YTOUHUTH — KaKHE)
1o BceMy Mupy, To Jin Mo3r (BO3MOXHO, CBOI U COTJTIaCHBIX C HEll
9KCIEPUMEHTATOPOB). M 3TO sIBIISIETCS MMpeIMeTOM BCeoOI11ero 0o-
CYXXIEHMSI IIIMPOKO M3BECTHBIX (B Y3KMX KPYrax) 3HaTOKOB TPYIOB
Pycckux Yuennix u, B ocHoBHoM, H. JIEBAIIIOBA. (I'enepana
IleTpoBa He obcyxnator — JJOTY moka mist Mo3roB TsKenoBara).

Ha ocnoeanuu 3mux uccredoéanuii npou3eooumcs nepcnex-
mueHoe niaHuposanue Qapmaxoaouu, 6vINycK AeKapcmMeEeHHbIX
npenapamoe, 00excobl, HCUbsi, CPpedcme nepedsuUMdCceHus, Om-
ovixa u m. 0., a MmaKxice nNPoeoosAmMcs KOHhepeHuuu 3HAHUL U
nosnanui. Ha smux xongepenuusax, ocobenno 3a nocaeonuil 200,
nomumo eonpocoeé o Mo3zee u ycmpoiicmee Cywnocmu (vumail
ycmpoiicmee Mo3sea), ObLiu demaavHeuwum o6pazom pazoopa-
not eonpocwt Ilpoepamm «CeemJl», paboma max Hazvleaemozo
Tenepamopa Temnoii Mamepuu (cozdannoco H. Jlesamosvim),
sapaxcenusn (paspsaxcenus), ycmanoexu Ienepamopoeé (e npo-
cmonapodve — «CeemJlos»), a makice ux éxar0ueHuUe U BbIKAIO-
YeHue Ha OCHOBE <«BUOCHHO20 CEOUMU 2AA3AMU» U «CALIUAHHO20
ceoumu ywamu». ViccienoBaHus, IIpOBEICHHbBIE TAKUM 00pa3oM B
MocJIeHee BpeMsl, YCTAaHOBUIIU (DaKT OTCYTCTBUS Mo3ra y uejioBe-
Ka, a CTPYKTypa CaMoro 4eJIoBeKa 0Ka3alach COCTOSIIIEH U3 CMECU
TBEPIBIX, XKUIAKHUX, Ta3000pa3HbIX U MTPOYUX COCTABIISIONINX, U Ca-
MO TOHSITHE «<KMBasl KJICTKa» CMbIC/Ia HE UMEET.

OCHOBOIi BceX HAYYHbIX 3HAHUIA, IPUMEHEHHbIX NP 3TOM, KOHEY-
Ho, sABjseTca Teopusa Y. /lapsuHa u Ta 00e3bHA, KOTOpPas BIEPBbIE
CXBATWJIA NMAJIKY; IPYTMMH CJIOBAMH, HEKOTOPbIEe 0CO0M, 0 TEOPHH
Y. /lapBuHa, NPOM30LLIH OT 00€3bsH.

OmurbouHoe npeacrasieHre o Mo3sre, KoTopoe ObLIO 10 TOTO,
KakK 3a JIeJIO B3sUICS elle OAUH 9KcrnepT u3 cTpaHbl Jlon Kuxora
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n Canuo IlaHco, ObUIO ¢ 6J€CKOM paccessHO B 3TOXaJbHBIX KOH-
(bepeHLIMAX M TOMOJHUTENBHBIX pPyOpUKax, IiejeHalpaBieHHO
CO3MaHHBIX C MPEAOCTEPEXEHUSIMU 1 Pa3bICHEHUSIMU axe Ha
aBTopckux catax H. JlepamoBa (mmpaBma, 06e3 ero Bemoma), HO
3aTO C MCIOJb30BaHUEM HaydyHOUW TepMmuHogoruu! OTKyna mos-
Bunnch moHATUS I1porpammel «CBeTJI», «Mo3r», «CylIHOCTE» B
MPenoCTePEeXEHUSIX He yKa3aHo. He pa3bsicCHeHO U To, MoYeMy 3TU
MOHSITHS MPUITMCAHBI YEJIOBEKY U CBSI3aHBI C HUM...

KoHeuHo, sBomtoning Mo3ra Hadajach He ¢ 00e3bsIHBI, a He-
cKoJIbKO paHblie. [TporpamMmmbl «CBeTJI» TOTBKO «HEAaBHO» Haya-
JIU «B3aUMOJIEVICTBAE» C MO3roM.

JHoo0e3bsanuii nepuoj pa3putusa Mo3sra

Kak nokasbiBaeT cCOBpeMeHHasl Hayka, I1ocjie 0Opa3oBaHUs
3emMyIM U3 NPOTOIJIAHETHOro 00Jlaka, OCTAaTKM TbLIU (HE MOAXO-
asuye st popMUpPOBaHUS TIOBEPXHOCTU 3eMIIn) IIyTeM XUMUUe-
CKMX peakluii chopMUpOBaIn KUBYIO KIETKY.

Puc. 2. Ilpoucxoxcdenue Bceaennoil.
Teopusa boavuiozo eé3pviea
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ODTU XUMUYECKHME pPeaklMd MOXET BOCIIPOM3BECTU JIOOON
LIKOJIbHUK Ha YPOKaX XUMUM.

HekoTtopsbie, KOHEYHO, MOTYT BO3pa3uTh W BbIIATh CTPAIIHYIO
TailHy, 4TO XWuBas KJeTKa Oblla 3aHeceHa Ha 3eMJII0 C ApYrom
riaHeTsl. Ho cyuiectByeT cTpoifHasi, BblaepkKaBilasi UCIIbITAHWE
BpemMeHeM, Teopusl boiblioro B3pbiBa, Korma Bcs BceneHHas,
wim KocMmoc pasmeniancs B Touke. DTa Touka B3opBajlach, U €€
00JI0MKM 1 C(pOopMUPOBAIM MbLIEBBIE 00J1aKa, Tpeodpa3oBaHHbIE
C TIOMOIIbIO XUMUUYECKUX peaKlUil B 3Be31bl U ILUIaHEThl. Takum
0o0pa3oM, Jaxe eCliM XHBYIO KJIETKY 3aHeC/IM Ha 3eMJII0 C MUHOTO
Kocmuueckoro tena, To 3TO T€J0 B CBOE OCHOBE TaKXKe€ COCTOSLIO
U3 TOM Xe MbUIM, YTO U 3eMJisI, TIOATOMY HET CMbICJIa CChLIAThCS
Ha Ipyrue miaHeThl, TeM 0osiee. Crmoco0 mepeHoca XKUBBIX KJIETOK
B KocMoce yxe u3ydyeH B OTIeIbHbIX AKaIeMUsIX, a HayKa ACTpo-
HOMMUS YTBEPKIAET, UTO HA 3eMJie MOXHO BOCIIPOU3BECTH JII000E
nelicteue, npoucxopasiiee B Kocmoce. [TogoOHbIe M3MBIIITIEHUS
MbI MOCJEAHEE BpeMsl CIBIIIUM U C «UM3BECTHBIX» ISl IIUPOKON
nyoauku (HO B y3KMX Kpyrax) KOH(epeHLUl, TpaHCIUPyeMbIX
¢ Mcnanckoit Teruioit, HO 3KcTpeMalbHON 3emau (Mo3r Jo0uT
TEII0, HO MPU YCJIOBUU, YTO MO3T MPUCYTCTBYET).

KuBble KJIeTKU, COOpaBIIMCh B KPUTUYECKYIO Maccy, cdop-
MUPOBaJIM sl ce0sl (BO3MOXHO, TOJIOCOBAaHMEM) TOTAJIUTAPHYIO
CHUCTEMY yMpaBJIeHUSs, K KOTOPOM yXKe caMu KJIETKU He JOoIycKa-
nuchk. Co BpeMeHEM 3Ta CMCTeMa YIIpaBJIeHUs OMyTaja BCe KJIeT-
KM HEPBHOI CHCTEMOM, 3aCTaBUB KJIETKU Pa3AeJUTbC IO TUITY
JIBYXITAPTUMHBIX CUCTEM — Ha MBIIIIEYHbIE U KOCTHbIE.

M3BecTHO, 4TO cucTeMa yIpaBieHMs 3aHsUla JIydllWe MecTa
(ckpbIBasIiCh TOJ 4YepernoM), cama pas3dciaujiach Ha JBE MapTUU
(neBoe M mpaBoe mnoayuiapue). MMest moa pykoil AOCTaTOUYHO
CUJIbHOE CPEICTBO BO3IEUCTBMSI, CUCTEMA yIpaBJIeHUS 3aCTaBIsI-
€T BCE KJIETKU MOTYMHSATHLCS IMyTeM OMUYeBaHMSI UX DJIEKTPUUECKUM
TokoM. COBEpIIEHCTBYSICh, CUCTEMA YIIpaBJIeHUsI 0Opa3oBaja Mo
yepernoM MOUIHBIN OI0pOKpaTUUYECKUIi armnapar, OJIeThlil B CEpYyIo

yHUDOPMY.
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B Gopbbe 3a cBOE CylleCTBOBAHME CUCTEMa YIpPaBJICHUS CO3-
Jajla MOIIHBI OOOPOHUTENBHBIN PyOeX, IMTOKPBIB BHEIIHIOK MO-
BEPXHOCTb TYCTOM CEThIO TPAHILIEH Y OKOIIOB — TaK Ha3bIBa€MBbIEC
WU3BUJIKMHBI (YCTAHOBJIEHO, YTO YeM OO0Jibllle M3BWIMH, TEM YeJlo-
BEK YMHEE, YTO IIPUMEPHO COOTBETCTBYET BOEHHOW TEPMUHOJIO-
TMU — Ye€M Ha MECTHOCTH OOJIbIIIE OBPAroB, TEM JIyUllle 1eHCTBUS
KOHHUIIBI).

Co BpeMeHeM OHM (M3BWJIMHBI) CTAJIM HE HY>KHBI, pa3Be TOJbKO
KaK My3eMHbI 3KCIIOHAT, 1 IJISI XOPOIIO OpTaHM30BaHHOTO Mo3ra
HET CMBbICJIa COePXKaTh B padodyeM COCTOSTHUM 00Jiee OQHOM TpaH-
e (u3BWIMHBI). KpoMe Toro, B 3T1 TpaHIIIEed MOXKHO CBaJIMBaTh
HEHYXHYI0 MH(pOpMalIMIO, TOraa MPUXOAUTCS BOCCTaHABJIMBATh
3a0polieHHbIe OKOIbl. C mosiBIeHMeM NaTe(OHHBIX JIACTUHOK
BO3HMKJIO TTOJIO3PEHME, YTO MO3T MCMOIb30Ba TPUHIIMIT 3aITUCHU
Ha 5TU TUTACTUHKU Y MBITAJICS BBIBE3TU 3aJI€XKABIIMECS B TPAHIIIE-
SIX OTXOAbI UH(pOPMALIUM.

Hayka mokaspiBaeT moib3y TMMHACTUKW, HO HE TIPUIILIA €Il
K BBIBOJY, YTO YMCTBEHHAasl TMMHACTHMKa Jydliiie pusndeckoit. Ha
npuMepe Mo3sra MoXHO CKa3aTh, YTO Y€M KJIETKA OOJIbIIE JyMAaET,
TeM oHa 6osee cTpoiiHasd. Kietku Mo3ra, B OTIM4uMe OT TyIIbIX pa-
00YMX KJIETOK, HE TOJICTEIOT M HE XYIEIOT, TO €CTh BCETAa HAXOAST-
cs B popMe. MOXXHO «HaKayaTb» MBIIIIBI, HO HEJIb3Sl «HaKa4yaTb»
Mosr. ®@usnueckue yrnpaxxHeHUs1 Mo3ry MpoTUBOIOKAa3aHBbI.

Kaxk u mpu opraHu3anmy 1a4HOTo X031 CTBa, CUCTEMbI BBIBOJIA
IIJTaKa pacIoiararoT MOJAJIbIIE OT XWJIbsI, HO LIEHHbIE OTXOIbl —
nobmke. Ilo crekTpalbHOMY aHajlIu3y cepa B ylIax OaM3Ka K
OeJioit He(TH, KOTOpas SIBASETCS LIEHHBIM ChIPbEM.

Mo3r pallMOHAJBbHO PACHOJOXWI CTPYKTYPY pacIpenesieHus
MPOAYKTOB MUTAHUS, PACIIONOXMB MOOJIMKE K ceOe pOoT U HOC, U
caMoe BKYCHO€ CHauaJja Jeryctupyercsa Mosrom, a o0riogaHHbIe
OCTAaTKX CBAJIMBAIOTCS B XXEJYIOK, TI€ BCE MOCTPOCHO MO TUITY
«obmmenuTa». ECTb BelpaXXeHUe — «TaeT BO PTy» — 3TO NPOCTO HE
IOXOIUT IO OOIIIEITNTA.
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Hoctanbrust mo apeBHUM NanopoOTHUKOBBIM YallobaM IpuBe-
Jla K CO3JaHUI0 MCKYCCTBEHHBIX HacaxXIeHU, paccaga KOTOPhIX
nepenaeTcss M SMUTEIMalbHBIM KJeTkaMm. IlpaBna, oTaenabHbIE
CTPYKTYypbl Mo3ra pa3BUBaJIMCh B YCJIOBUSIX IYCTBbIHU, TAE HE
ObUIO PACTUTEJILHOCTH, IO3TOMY B MeECTaX WX PacoOJIOXEHUS
WCKYCCTBEHHbIC HacaxXIeHUsl (BOJOCHI) OTCYTCTBYIOT, TaK Kak
HET CMBICJIa COAEpKaTh JOPOTOCTOSIINE CaXXEHIIbl, TPeOyIOIIre
CIELMAIbHOTO yX0/Aa — MOCTOSSHHOIO MbIThSI C MCITOJIb30BAaHUEM
VOSH & GO («berymas Boib»), 3aBUBKH, TTOKPACKH, BRIPAaBHU-
BaHMS U T. A. B 3aBUCMMOCTHU OT TOrO, Ilie¢ U3HAYaabHO (hDOPMUPO-
BaJIMCh KJIETKM Mo3ra — B ApeMy4eM IaropOTHUKOBOM JIECY WU
B IYCTBbIHE, — U CYIIECTBYIOT BBIPAXXKEHMS: «pBaTh BOJIOCHI Ha Io-
JIOBE» U «ITOCHITIaTh METJIOM TOJIOBY». [10 cCMBICITY OHM OTMHAKOBHI
M BbIPaXKarT OJWH M3 BUIOB 3a0aCTOBKM padouux KjieTok. M3-

BE€CTHO, YTO OCHOBOI MBIC-
JIUTEJILHOTO Tpoliecca SIB-
nsgercs rpasutauus. [lpu-
Mep — sg0610k0 HrproToHa.
Mo3r He BBIIEpPXHUBAET
CaMOCTOSIT€JILHOTO T0JIeTa
B YCJIOBUSIX TpaBUTALIUU —
npu nageHuu Moasra ¢ BbI-
cotbl gaxe 10 MeTpoB OH
pa3o0beTCs, B TO XK€ BpeMs
pabouyne KIeTKU MOAIPHI-
THYT Ha HOTax.

IIpu »>TOoM oOpaTHOE
IIEICTBUE, BBIPAXECHHOE B
MajieHU1 Ha TOJIOBY MOCTO-
POHHUX TNpeaIMEeTOB, Ha-
npuMep, s10J0Ka, HE BbI-

Puc. 3. Hemopus omxpoimus 3bIBaeT KaKMX-a100 (pyHK-
3aKoHa 6CeMUPHO20 MsA20MeHUs I[IMOHAJIBHBIX PACCTPOMCTB
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Moa3ra, a cnocoOCTBYET yIYUYILIEHUIOMBICIUTEIBLHOIO IIPOLiecca, B
TO BpEM$I KaK IaJIeHUEe MOCTOPOHHUX ITPEIMETOB Ha pab0YrE KIET-
KM BBI3BIBAET TPABMBbI, ITEPEJIOMBI, U COCTOSTHUE pabOYMX KIJIETOK
pe3ko yxyauaetcs. [Toatomy naxe B pyTOO0JIe CTpeMsTCs JIOBUTH
MSI4 TOJIOBO, a He HoTaMu (YTOOBI He MOBPEAUTh HOTM). 3ameyve-
HO, 4TO IMPU HAXOXIEHUM B TyajeTe (IpM BBIBOJE IIIaKa U3 Ku-
IIeYHMKA) TIPOSIBJISIETCS] MHTEpeC K yTeHnto. Huyero oco6eHHOro
3[0eCh HET — U3MEHEHME OOIIEei TpaBUTALIMOHHOM COCTaBISIIOLIEH
MPUBOAUT K aKTUBU3ALIMM MBICIUTEIBHOTO MpoLecca. YUUThIBas
pOJIb XMMUYECKMUX PEaKUMKA MPU CO3MAHWM CUCTEMBI yIpaBJie-

HUSsI, COOCTBEHHO caMa CH-
cTeMa 3aJyMbIBaeTCsl Hall
npo0JjieMoii aBTOMaTu3a-
LIMK BCeX PYHKUMI ITyTeM
3aME€Hbl  pa3ayBILETrocs
1ITaTa HAa TPAaH3UCTOPHBIN
aHaJior (MCKYCCTBEHHBII
nHresuiekT). Kak u Bce
HapoJIHble M30pPaHHUKHU,
cUcTeMa yIpaBJIEeHUs 0CO-
00 LIeneTuabHA K MPUBKU-
JIETUSIM — OT MUTAHUS J10
cpeabl obutaHusi. Ecnu
PSIOBYIO KJIETKY, Hampu-
MEp, BMOJHE YyCTpauBaeT
MpaBoOBpalllalOLIMA caxap,
TO CHUCTEMY YIIpaBJICHUSI
OT HEro TOIIHMT.

Ecnu TpyXeHnka KocTu
BITOJIHE YCTpaMBaeT JIt000e
aTMoc(epHOE JaBJICHUE
U J1aXXe ero MIHOBEHHbIE
U3MEHEHUs] B IIMPOKOM

LenTpanbHas ABTOHOMHasI
HC Comarunyeckas HC
HC
[Mepudepuueckas
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Iuara3oHe, TO LICMEeTWIbHAs CUCTeMa yIIpaBIeHUsI HeMeIJIeHHO
3aKpbIBAaeT BCE OKHA U JIBEpHU, 3aKyrnopuBas camy cebs. Co Bpe-
MEHEM CTaJIO HeBBITOJIHO YIIPaBJISITh U3 OJHOTO LIEHTPa, TO3TOMY
OBLIM CO3JaHBl MECTHBIE OpraHbl CaMOYIIpPaBJIEHUS — CITMHHOM
MO3T, ¢ nepeaayeil eMy IBUTraTeJIbHbIX (PYHKIIWA.

HexkoTtopsie OMos0oru cumTaroT, YTo cHadana chopMupoBajcs
CIIUHHOM MO3T, HO 3[IeCh YMECTHO HAallOMHMTb, YTO MO3r molien
He TI0 TOMY ITYyTU, KOTOPBI MCITOJIb3YETCS B HEPA3yMHOM XKU3-
HU, — Moao0paTh BCe Mo ceosl.

Tak, Hampumep, OuojoraM M3BECTHO, YTO OJHOKJIECTOYHBIE
MpeKpacHo IepepadaThiBalOT XXUPbl 1 aMUHOKUCIIOTHI, KOTOpbIE
110 CBOEM CTPYKTYpE BhILLIE CAMUX OAHOKJIETOYHBIX. MO3I BCe 3TO
MPOUTHOPUPOBAJI U CO3JIaJT MPEANPUITUSI IJIs TaKUX Iepepado-
TOK, HE BMEIINBAsICh B MPOM3BOACTBEHHBIN mpolecc. KoHeuHo,
Me4YeHb, MOYKU, XKETYHbIE MPOTOKM, KETYHBINA Iy3bIpb U TIP.
BBITIOJIHAIOT Te XKe (DYHKIIMH, YTO U OOHOKJIETOYHBIE, 3aT0O Mo3r
B BTOM IIpoliecce He ydacTByeT. Pasymeercsi, Mo3r — 3To camble
YMHBI€ KJIETKM, MO3TOMY ISl OCTaJIbHBIX KJIETOK I0CTaTOYHO
HCIOJIb30BaHME JBOMYHOIO KOAa TUIIa «CeHO-cojioMma». 1o aHa-
JIOTUM, TPAH3UCTOPHBIN aHajior Mo3ra IoJKeH padoTaTh IO 3TOi
Xe cxemMe — «bit — no bit», 4yTo B mepeBole O3HAYaeT «OUTh —
He OMTb», TO €CTh HaOJIOJaeTCs MPEEMCTBEHHOCTb M B yIpaB-
JeHuu. Tak Kak KoHUeNnTyajbHas 0a3a COBpEeMEHHOU (pU3MKU
nocTpoeHa Ha Mozesin atoma bopa, 1 Bce, UTO Mbl BUIUM, MOXHO
MOIIYIaTh pyKaMu, Mo3r CTpeMUTCSI HaXOOUTLCS B COCTOSIHUM,
JaJIeKoM OT Tij1a3Mbl. HamoMHMM, 4TO MaTepuajbHOE TEJI0 — 3TO
OCHOBA, U CJeAYIONIMI TTepeXoaHbIi mpouecc (0COOeHHO, KOHEY-
HBII — TIJ1a3Ma) SIBJISIETCS MeHee MpUBJIeKaTeIbHBIM, TO €CTh BCE,
YTO M3BECTHO 00 OKpYyXalolleM MUpe:

TBepnoe martepumajlbHOE TEIO — XUIKOE — Tra3000pa3Hoe —
miasma.

KoneuHo, miss Mo3sra mnpearnouTuTeabHa OoJjiee CTaOMIbHAsS
OCHOBa, TO €CThb MOOMIMKe K TBepaomy, MaTepuaibHoMy. CocTo-
sTHY€ TIJIa3MBl, T1e, cornacHo JlaHaay, MarHUTHBIN UMITYJIBC OTIe-
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pexaeT 3JIeKTpUIECKUii 3apsia, 111 Mo3ra HempruemMaeMo, TaK Kak
HeKeM OyneT ynpaBJisiTh.

3aMeHa CUCTeMbl YIIpaBJieHUsI He TIPUBOIUT K KaKUM-JTUOO ce-
PBE3HBIM UBMEHEHMSIM,, [TOTOMY U3MEPUB (C TIOMOIIIBIO BOJIBTMETPA)
HaNpPsDKeHWsI M TOKU B HEPOHAX, MOXKHO CMEJIO MOI00paTh JIydILnid
AHaJIOT, IMPOBECTU KJIOHUPOBaHUE. MO3r HUKOTIa He OOJIEET, TOTOMY
YTO OH YMHBII. BojieioT Tonbko padoune kineTku. Eciu u ciaydarorest
y Mogara Jierkue HeIoMOTaHusI B BUE TOJIOBHOM 00N, TO OHU CHU-
MaroTCsl ITyTEM MCIIOIb30BaHMSsI MPOCTHIX TAOJETOK TUIIA acTiipuHa. B
TO K€ BpeMs ISl JIeYeHUs paboulX KJIETOK pa3paboTaHbl U M3TrOTaB-
JIMBAIOTCSl MAJUIMOHBI HAMMEHOBAaHUI JieKapcTB. Mo3r, Hampumep,
He MOXeT 3a0071eTh BeHepudeckuM 3adoneBanneM i CITW oM,
TaK Kak (COrjiacHO OMOJIOTHUM) 3TO JIEJI0 PabOUMX KJIETOK — TEPEThCS
O TIOCTOPOHHME TIpeaMeTbl. Mo3r, KOHEYHO, HE yJacTBYET HU B I1O-
JIOBOM aKTe, HU B pocTe rioaa (y >KeHIIMH), BCE 3TO — Pe3yJIbTaThl
XUMUYECKUX PeaKIIMI U TPEHMSI IPYT O IpyTa SAMUTETUATbHBIX KJIETOK
(coriacHO COBpeMeHHOI OMO0JI0rMM). AHAJIOTMYHO C TOMOLIBIO MaJl-
K1 Y KPEMHSI APEBHYE MOTOMKH 10ObIBAJIA OTOHb — 3/1€Ch U TPEHUE,
U XUMUYeCKas peakiusl.

Jng mpocayliMBaHUST My3bIKM K Mo3ry mpuiaenaHbl VIIu,
KOTOpbIE U SIBJSIOTCSI MCTOYHUMKOM BCeil HM3KOYACTOTHOM WH-
¢dopmauuu. Co BpeMeHeM Mo3r co3aall (M3 OTXOOOB CaMUX 3MU-
TeJUabHBIX KJIETOK) pa3BedbIBaTeJIbHYIO CIYXO0y U MpueMo-Ie-
penapuii UeHTp sl CBSI3U C pe3uJeHTaMM, TaK Ha3blBaeMbIil
MO3XEUY0K, cHaOxKaromuii Mo3r BceMU MOCJAeIHUMU HOBOCTSIMU
U peKJIaMaMHu.

CaMble 1LIeHHBIE OpraHbl MMEIOT OyOJb (ri1asza, yuid, pyKM,
HOT'M), MaJIOLIEHHBbIE Oy0Jisl HE UMMeIT (Hoc, poT, reHuc). OTHo-
CUTEJIbHO MaJIOLEHHBIX OPTaHOB HayKa UMEET MHEHHE, YTO OHU
MHOTrIa paboTaloT CAaMOCTOSITEIbHO, BbI3bIBAsl TIOTOM HEYIOBOJIb-
cTtBUe Moa3ra rmocjiecTBUsIMU.

Oco60 1eHHbIi Mo3r npu AOCTUXXEHWU COBEPIIEHCTBA MO-
KpbIBaeTCs U3BECTKOBBIM PACTBOPOM M XpAHUTCS KaK 3TayoH. s
JIy4IIEe COXPAaHHOCTH OCOOO LIEHHBIE KJIETKW TPAHCMYTUPYIOT B
YTOJIb.
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Yrtobsl Kocmoc He HaHec Bpega Mo3ry, oH OKpyxXeH cepoit
Xab061a, MPOHUKHYTb BHYTPb 3Toi cdepbl KocMocy He maHo.
EctectBeHHO, KOCMOC HEe MOXET 3HAThb, YTO TBOPUTCS BHYTPU
cdepnl Xab0ba.

Kak u Bce marepualibHble Teja, BHYTpM cdepbl Xabdbia
Mo3r nmoaBepxXeH KoJuIallcy, TO €CTh cXaTuio. B meguuuHe
€CTh Pa3HOBUJHOCTM 3TOr0O IIpollecca: KJIMMAaKC, CEICUuc,
mu3odppenusa (pasgeneHue Mo3sra), mapaHoliss. Kak u Bce
HOpMaJibHble 3aMKHYTbIe CUCTeMbI ynpaBiaeHUsl, Mo3r B co-
CTOSIHUM paccMaTpuBaTh caM cebs (Tya3a), cayliaTh MY3bIKY,
WCIOJHIEMYIO PSIIOM KJIETOK Mo3sra (yliu), a Takxke Mpou3-
BOAUTh KOCMETUYECKMIA M KanmMUTaJAbHBIA PEMOHT (XUPYPIU-
yeckue onepauuu). Beicimum poctuxeHneM Moara sBiseTcs
MBICJIMTENbHBII Mpollecc, KOTraa MaTepuajbHble Tejaa, IBU-
rasgchb Ha BCTPEYHBIX Kypcax, oOMeHMBAIOTCs MHMOpMaLUen
(cM. OpOYHOBCKOE ABUKEHME).

Hoxa3zaHo (cMOTpM OMOJIOTHIO), YTO HEKOTOPOE BpeMsI pabounie
KJIETKM MOTYT OOXOIMTbcsI U 0e3 Mosra. DT1oT ¢eHOMEeH 0Co-
OCHHO TPOSIBISETCS MPU OOJIBIIIOM CKOIUIEHUM WHAWBUIYYMOB,
cayliareneil yBaekaTeabHbIX McmaHCKuUX KoHgepeHLuid (HO u
HE TOJIbKO MX), paHee MMEBILIMX Mo3r (1 CBOMCTBO UCIIOJIb30BaTh
€ro ISl MBICIMTENbHBIX mpolieccoB). CTpykTtypa Mo3sra (cMmo-
TpU OUOJIOTUIO) JOCTATOYHO MPOCTAa. AHAJIOTOM MOXET CIYXKUTh
CTPYKTypa OopraHum3Ma, HalpuMep, TUrpa, JeTajJbHO IOKa3aHHas
B KuHo(uiabMme «IlonocaTelit peiic» 1pecCupoOBIIUKOM.

Kaxnast BbiaeeHHas 4acTh MPeaCcTaBIsieT HECOMHEHHBI MH-
Tepec IS TToBapa, M03TOMY aHaJIOrMYHOE MpeacTaBieHe o Mo3-
re (Ovosiorusi, MeIMIIMHA) 3aCTaBIsIeT MPUIUTU K MBICIM O TOM,
YTO HE TOJbKO OpraHu3M uejloBeKa, HO U Mo3r pacCMOTpPeHbI
COBPEMEHHOM HAayKOM TOJIBKO C TOYKH 3PE€HUS II0Bapa.

Ecnu mosicHeHusI apeccupoBIlMKAa O TOM, YTO y TUIpPa €CThb
BBIMSI, BBI3BIBAET CMEX, TO OOBSICHEHHSI OMOJIOroB, a Takxke Be-
OYIIUX M3BECTHbIX MHTepHeT-KoHpepeHlnii Toro, 4ro cepoe
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BEILECTBO B YEpPEITHOI KOPOOKEe YeaoBeKa U eCTb Mo3r, cMex He
BbI3bIBaeT. OTCIOfA ClIEeNyeT, YTO OCHOBbL COBPEMEHHbIX 3HAHULL O
Mo3zee 3an00censbl ar0doedamu, U I3mu OCHO8bL NpUeMAeMbl 045 BCe20
UUBUNU308aHHO20 uenosevecmea. C TOYKU 3peHUs JIIOAoena, He
BCSIKMII MO3r BKYCHBIII — JIeIMKaTeCoOM cuuTaeTcss Mo3r Moo-
JIoro Oapalika.

CosepiieHcTBO Mosra B HacToslliee BpeMsl 3akJlodyaeTcs B
TOM, UTO YK€ HU OJIHA U3 pabouMX KJIETOK HE MOXKET YIPEKHYTh
Mo3r B TOM, UTO OH pa3BUBAETCsl B HEMPABUILHOM HampaBieHUM,
a MHeHHe OOJIbIIIMHCTBA, KaK M3BECTHO, BCeraa BEpHO.

Pesynbratom pazButus Mo3ra sIBISIIOTCSI BCE IMTPOLIECCHI, TIPO-
ucxoasiue Ha 3emiie, BKiIodast U GOpMUPOBAHUE MTOTObI, XOTS
Moa3r caM 06 3TOM He moraabiBaeTcs. JIOCTUTHYB COBEpIIEHCTBA,
Mo3r yxe B COCTOSIHMM 3arJIsSIHYTh 3a Ipeaebl chepbl Xadboiaa
U paccMaTpuBaTh ocTtajibHOM KocMoc Kak cdepy CBOMX MHTE-
pecoB. B To xxe Bpemsl, BCTpETUB Ha CBOEM IIyTHM aHAJIOTMYHbBIE
MMPOTOIPOTOHHBIE 0Opa30BaHMsI, B CHUJIy CBOEIO COBEPIIEHCTBA,
Mo3r B cocTosiHUM Cc(OPMUPOBATH JOIMOJHUTEIbHYIO CUCTEMY
yIIpaBJeHUs, MOAKIIOUMB HOBYIO CUCTeMY K LIMBUJIM30BAaHHOMY
MUpY.

Henayunast Touka 3peHust Ha Moar, @vickazannaa juseman-
mom om Hayku Oaa HauaivbHo20 NOHUMAHUS OMHOCUMEALHO
Ilpoepamm «CeemJl» u camoeo Mosza, c komopovim Ilpocpammobt
(u He moavKo) é3aumooelicmeyiom.

Mosra, B HalIeM nNpeACTaBJIeHNN, WM BOOOPAXKEHNH, HJIH 0Csi3a-
HNUM, He cyniecTByeT. Mbl He MO3KeM paccMOTpeTh M 03r o1 MUKPO-
CKOINOM, pa3pe3aTh ero ckajbneneMm. Mot 6oobuie ne 3nHaem, 4umo
maxoe Mosze. Ilpexcoe, wem nepexodumev K paccmMompeHuro Ka-
K020-1ubo «e3aumodelicmeus» ¢ Mozzom, a mem 6oaee — Ilpo-
2pamm, ToNbITaeMCsl pa3odpaTbcsi B 3TOM (heHOMeHe, MCNOJIb3Ys
OBBEKTUBHBIE JAHHBIE, NHYIO CTPYKTYPY 3HAHUI
u UHYIO UHCTPYMEHTAJIBHYIO BA3Y. OTtmeTuMm, 4TO HH-
CTPYMEHTAJIbHAsl 0232, MOCTPOEHHAS HA JIOIIAJMHON IPamMoTe, 3/1eCh
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He MOIXOAUT (OCHOBA COBpPeMEHHOW (M3MKM — JIOMAJAMHAS CHJIA).
Paccmorpum He ToibkO Mo3r, Ho u MH(popmanuoHHoe moje, 6e3
KoToporo Mo3r cymecTBOBaTh HE MOXKET.

IIpu paccmorpennn peHomena Mo3ra TOpcHOHbI U HH(oOpMaNy-
OHHO He MOT'YT ObITb PACCMOTPEHBI B KayecTBe JoKa3arejbcTBa. Jlus
aHa;iu3a pa6otsl Mo3ra He CymIeCTBYeT TEXHHYECKHX CPeJlCTB —
MO2KHO aHAJIM3MPOBATH TOJIbKO MOCJIEACTBHA (HA MPOTOHHOM, WJIH HA
OHMO0JIOTHYECKOM, YPoBHe). I3MeHeHus OMOI0THIECKHX CTPYKTYP elle
He 03HAYAIOT M3MeHeHusi CTPYKTYp Mo3sra (uutaii — CymHocTH),
a yKa3pIBalOT Ha cBoiicTBa Mo3ra orpaxiaatbh ceds oT Hedsaro-
NPUATHBIX YCJIOBHMI MyTeM HM3MEHEHHMS CBOWMCTB BbICOKOYACTOTHOM
JumMbl.

Bcs undopmanmst o CTPYKTYpax M CBOMCTBAX JKHMBBIX KJIETOK CO-
nepxutcst B Mo3sre, a He B /IHK (8 /IHK — HekoTOpble HenmoJiHbie
konmuu). Kpome Toro, camu /IHK — 310 cBOero pojaa «koHBeiiep», Ha
KOTOPOM NMPOM3BOIUTCS COOPKA MU3/1eJIHiA.

Mudopmanus 3ajioxeHa B M3IAENUsIX, Halpumep, MHocie
cOOpKM aBTOMOOMJIb 3aMPaBJIsilOT OEH3MHOM, U OH F'OTOB K Me-
pEeABMXEHUIO, HO HUKTO He OyaeT 3ampaBisiTh OEH3MHOM caM
KOHBeliep, 0OIHAKO OMOJIOTYM YIOPHO MINYT MPUYUHY, MO KO-
TOpPOM «KOHBeliep» He ABUTaeTCs, U He o0pallaloT BHUMaHU
Ha TO, KakKuWe KOMIUIEKTYIOIIME MOCTynalT Aiasd coopku. Mx
HeJib3sl YBUAETb HUKAKMMU COBPEMEHHBIMU TEXHUYECKUMU
cpeacTBaMu. YCIOBHO OCHOBHbIE (DYHKLMU Mo3sra yka3aHbl
Ha puc. 5.

Mo3e — caoxcneilmuil KOMNAeKC, €20 HeAb3s CO30amb U3
notau. Mo3r — pe3yJbTaT MHOTOMHJLJIMOHOJIETHE pPadoThl MO
t¢opmupoBanuio oGMOCTPYKTYpHI (4esnoBeka). M, KoHeuno, Mo3r He
MO2KeT ObITh C()OPMHUPOBAH caM MO ce0e U3 MbLIM C UCNOIb30BAHHEM
XHUMHYECKUX peakiuii. Mo3e — 00HO6peMEeHHO C83aHHOe COCMO-
sHUe mpex npoCMpaHcme — HelmpuHHo20 (6vlcuie2o), anmu-
HelmpoHHO20 U NPOMOHHO20, UAU UOHHOZ0.

3aech ciaeayeT 3aMeTuTb, uyTo U I'eHeparop «TemHoit Mare-
pun», ucnojab3dyemblii cerogHsi B Ilporpammax «CaeT/I» (cm.
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Puc. 5. Ocnoenvte ghpynxuyuu Mo3zea (ycaoero)

H. JJEBAILIIOB «Mctounuk 2Kuznn» Tom 1-10), cozgaBaica Hu-
KoJtaeM JIeBallloBbIM 10 3TOMY K€ MPUHIIUITY.

AHTHMHEUTPOHHOE MNPOCTPAHCTBO oOpa3yeT Jumdy, BOKPYT
KOTOpO# (hOpMUpYeTCSl MyTEM CHUXXEHUS TOTEHILIMAJOB MCXO[-
HBIX 4aCTOT MPOTOHHOE MOHHOE MPOCTPAHCTBO. DTO MPOTOHHOE
MPOCTPAHCTBO HAJEJSIETCs CBOMCTBAMU COOCTBEHHOI'O KOHTPOJIS
U BOCIIPUSATHUS OKPYXAIOWIENA CPElbl, TO €CTb BOCIIPUSITUE TIPO-
CTpaHCTBO-BpeMsi. OIHAKO, 3TO — HM3IIMIA yPOBEHb BOCHPHUATHSA.
MMeHHO OH MPUHAT HAYKOM 32 3TAJIOH.

B mpoTtoHHOM mpocTpaHCTBE paboTaeT BCS COBPEeMEHHasi
MeauuuHa. He cymiecTByeT crmoco6oB mnepexoga WM yIIpaB-
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JIEHUSI M3 HU3IIero MpoCTpaHCTBAa IPYTUMM IPOCTPAHCTBOM,
MpU TOIBITKE M3MEHUTH COCTOSIHME XMBOW KJIETKU MHPOUC-
XOAUT MPOCTOE OTKIIOYEHUE CUCTeMbl yrpaBieHUs oT Moa3ra
(CymHocTH), M XUBas KJETKa CYIIEeCTBYET POBHO CTOJbKO,
HACKOJIbKO PacXoAyeTcsl MOTeHLMal MarHUTHOTO MMITyJbca
camoit kinetku. He Hamo 3a0biBaTh, 4TO 000K XXKMBOM opra-
HU3M MOXET CYIIeCTBOBATh TOJbKO B MH(POPMAIIMOHHOM I10-
Jie, BHE IMOJisl OpTaHMU3M pacxoayeT 0€3BO3BpaTHO 3amachl MO-
TEHILMAJIOB MPOTOHHOIO MpocTpaHcTBa. OKOHYaAHUE 3alacoB
MPUBOAUT K pa3leeHUI0 MPOCTPAHCTB, U MOHHAs CTPYKTypa
npeBpallaeTcsd B OObIYHYIO MHEPLUMOHHYIO Maccy, B IECOK.
OcHoBHas 3agava IIporpammbl «CsetTJI» (camoro I'eHepaTo-
pa) — MOCTOSTHHO «aHanu3upys» (rmo H. JleBamoBy — ckaHu-
pysl) cUTyalMio, IMIPOMCXOAsAINyI0 ¢ BianeiableM «I[Ipudopar,
He IOIMYCTUTh ITOTO.

He Oynmem Takxke 3a0bIBaTh, YTO M3MEPUTENIbHBIA KOMILIEKC
MOCTPOEH Ha 3PEHUM, U COOTHOIIEHUE IPOCTPAHCTBO-BpPEMS
oInpenessIeTCsl TaKTOBbIM MHTEPBAJIOM MATrHUTHOIO HMITYJbCA.
HMckaxeHne 3TOro COOTHOIEHUSI — HE TOJIbKO 3a00JIeBaHUE, HO
U pe3ysbTaT «TEXHUUYECKOTO Mporpecca», U U3MEHEHUE YCIOBUIA
cymectBoBaHMs Moa3ra B Tekyuieii Hoocdepe.

B nocnienHue roabl Hayka MoTpsicaeT YeJI0BeUECTBO OTKPBITUSI-
MM, U ¢ UHGOPMALIMEN 110 3TUM OTKPBITHSM YK€ TOMOXO3SMKU, U
HE TOJIbKO, TPEOYIOT MPUBECTU B COOTBETCTBME CBOM 3a00J1€BaHUS
C HOBBIMM JIOCTUKEHUSIMU HayKW. DTO 1 KJIOHMPOBAHUE, U MOJY-
YyeHHe KOJO0B reHoMa YeJIoBeKa, U T. 1. YBaXKaeMble TOMOXO3SIKH,
a Takke opraHuzatopbl KoHpepeHMii M0 MOg0OHBIM BOIIpocaMm
(kak B Mockase, Tak u B Ucrtanun!) He Bce, yTo HanmucaHo Ha 3a-
Oope, JIeXKUT 3a HUM.

B momamiHux ycioBusx Bbl (IOMOXO3S1iKM M OpraHM3aToOphl)
MOXETE MPOBECTU TOCTAaTOYHO MPOCTOM 3KCcHepruMeHT. Bo3bMu-
Te MaTpall ¥ NOIbITalTeCh ero (He pas3iesis Ha 4YacTH) 3aluxaTh
B TyajieT (MOXHO TOAYILIKY B CJIMBHOE OTBEPCTHE PAKOBMHBI Ha

KYXHE).
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ITpu sTOoM naBneHue Ha MaTpall (TTIOAYIIKY) HE JOIKHO MPEBbI-
1IaTh JIETKOTrO KacaHusl. Eciu ombIT ygacTcsl, MOXeTe CIyllaTh O
TOCTVKEHMSIX HAYKU U Jajiblile.

[TosicHuM 111 CieUMaIMCTOB: MOJYYUB aHaau3 KpoBW, Bel 3a-
MeuyaeTe MPUCYTCTBUE SPUTPOLUTOB (IUCK AMAMETPOM 7-9 MU-
kpoH). Ho y uenoBeka 6osee 90% KpPOBEHOCHBIX COCYIOB MMeE-
T guamerp 1 MukpoH. Ilpu 3TOM cepale co3maeT OaBlIeHUE
44 MM prt. cTojiba. JlocTaTOYHO yBaXkaeMmble CBETWJIA HAyKM CO-
O0IIal0T B OTBET Ha IMOCTaBJIEHHBIN BOMPOC (KaK SPUTPOLIUT
MornagaeT M ABUTAeTCSI B KPOBEHOCHOM COCYAE), UTO OH IPOCTO
BBITSITUBAETCS (11O MUKPOCKOIIOM OH MEHSITh (h)OPMY HE XOUET).

3a 500 jet cyliecTBOBaHUSI MEIULIMHBI HUKTO He 00OpaTujI BHU-
MaHMs Ha 3TU MEJOYM, TOITOMY MOXKHO COOOIIaTh O OOJbIINX
nobenax Hag Pazymowm (maxxe Haxoasich B UcrmiaHuu 1 TpaTs Ha 3TO
IparoliegHHOe BpeMsl), He MpuaaBasi 3HaueHUs1 MejgodyaM. MoOXHO
MNPUBECTU COTHU MOJOOHBIX NMPUMEPOB, OCOOEHHO M3 00JacCTU
MEIULIMHBI.

M3BecTHO, 4YTO B MENMIIMHE MCIIOJIb3YEeTCSI MaTeMaTuKa, HO, B
OCHOBHOM, CTaTUCTUYECKas.

K ocHoBHBIM cBoiicTBaM Mo3ra, a o0COOEHHO BO B3aMMOEHi-
ctBumn ¢ Ilporpammamm «CBeTJI», ciaeayeT OTHECTU HCIIOJIb30-
BaHME HEKOTOPBIX 3aMeyaTeJIbHbIX YMcel — 30JI0TOe CeUYeHUE,
yucio 54, a Takxke yucio 12.

OTHOCHUTENIbHO Yuciia 54 MOXHO MPUBECTU HECKOJIBKO IpUMe-
POB, 3TO:

— 30JI0TO€ CeYeHMe MaTeMaTU4YecKol (DyHKIIMU CUHYCA;

— YroJl HaKJIOHA IJIOCKOCTH MUpaMuabl Xeorca;

— 30JI0TO€ CEYEHUEe CUCTEMbl CUMMETPUN;

— YMCJI0 aKTUBHBIX 3JIEKTPUUECKHUX 3apsIOB B aTOMe IIpU 03-
Ta-pacrnaje;

— JJIMHA TyaJIeTHOI Oymaru;

— YMCJI0 MECT B IJIaLIKapTHOM XeJIE3HOAOPOXXHOM BaroHe;

— YMCJIO0 CBOAHBIX MOJKOB, y4acTBYIOLIUX B Mapane Ha Kpac-
HO TUTOIIAAN U T. [I.
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MOXHO MPUBECTA OrPOMHOE YMCJIO MPUMEPOB MCHOJIB30BAHMS
yucia 12, Ho Mpu NOCTPOSHUU OMOJIOTUYECKUX CTPYKTYP U, OCOOCH-
HO, BBICOKOYACTOTHOM JTUM(BbI, 3TU YKCJIa UTPAIOT OCOOYIO POJib.

JIro0as GuosiormyecKy aKTUBHAsI CTPYKTypa pa3BUBAETCSI HE MO
SKCIIOHEHTE, a IO OKTaBE, MPU 3TOM UCIOJIb3YETCSI CTEPEOMETPUS
OKTaBBbI.

IIpu pa6ote IIporpammsel «CserJI», BO B3auMMOAEWUCTBUU C
MosroM Bianesblia, ONPENENSIOTCI HE TOJbKO 3aBUCUMOCTH
CYIIECTBOBAHUS XXUBOM KJIETKW, HO U KOHCTAHTHI, SIBJISIOIIMECS
OCHOBOWM, WJIY IPEAECIOM UCITOJIb30BAHUS BHEITHE CPeIbl XKMBOM
KJIETKOM.

Yro Takoe OKTaBa?
(B moc1eaHee BpeMs 4acCToO 3a7aBaeMblii BOIIPOC)

[TpencrtaBuM BOJIHY, MMEIOIIYIO JBa KOJeOaHUsS B CEKYHIY.
CrerieHu 3TOro yucia U ecTb okTana. [IpenebHOe COCTOSTHUE —
54 okrtaBa. OkraBa 54.375 — 3T0 ramMmMa-usinyyeHue. 48 okrtaBa —
COJIHEUHBI CBET U T. 1.

CylecTByolIasl HayKa MMeeT COOCTBEHHYIO CUCTeMY 3HaHUIA,
noctpoeHHyt Ha atome H. bopa, tabnuue . MeHneneesa u Ha
ouosiornu K. Bunnu (rae agrymika MMeeT NOMXKETyI0YHYIO XKe-
Jie3y, TO €CThb B TIEpUOJl MEXIY KBaKaHbEM OHA C YIOBOJbCTBHEM
XyeT caysiMu). OnHa n3 KoHcTaHT — KBA.

DT0 — He Ka3yc AkKaJieMMU HayK, 3TO — MPOCTO oyepeaHasi
CTYNEHb TOCTUTHYTHIX 3HAHUM, Cleaylolasl CTyleHb 3HaHUl Oy-
JeT MpUHaAJIeXaTh Takke AKaAeMUU HayK, a He TeM aKaJIeMUsIM,
KOTOpbIE MCIIOJIB3YIOT pe3yJbTaThl padOThl AKaaeMUU HayK U
BHOCST B HayKy MYCOp B BUie MH(POPMAILIMOHHBIX U TOPCUOHHBIX
MoJIeH.

Bce co3dannbte 3a nocaeonue 200vt akademuu ucnoav3yom He
moavko Hakonaenuwli onoim u 3Hanusi PAH, 6viemue cexpem-
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Puc. 6. Cxema oxmae

Hble Mamepuaibl nepebix omaoea08 Pa3IUMHbLIX YHPeICOeHUll, HO
u OezuHgopmupyrom odulecmeeHHOCHb, UCNOAb3YSA HeBeHCeCH 80
u 6e32pamomHoCms cucmem ynpaeieHus oouecmeom.

17.07.2013 r.

U3 cepuu cmameii «3nanus om Na_uaira»
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I1o3nanue IIporpamm «CetJI» B 3epKaie
coBpemMeHHOil Hayku. YacTb 1

... ecau, npaeda omno,

Hy, xomsa 6b1 na mpemb,

Ocmaemcs o0no:

Toavko aeub, nomepems...
B. C. Buicouxuii.

Kak roBopuit B cBoe BpeMst H. B. JleBamoB, «...eciu Obl 1 gaxe
XOTeJI, TO HE cMOor Obl BbIC/IATh cxeMy ['eHepaTopa XeJalluM ero
CO3/1aTh, a €CJIU Obl OBLIIO BOZMOXHO U300pa3uTh cxeMy «I eHeparopa
[lcu-nonst» (uuraiire: «IIporpamm CetJl», mpuMeyaHue aBTOPOB)
Ha Oymare, TO HaBpsiJI JIU KTO-JIMOO CMOT ObI TOHSITH 3Ty CXEMy, a
TeM OoJtee co3aaTh Takou ['eHeparop. Y He moToMy, 4TO JIFOIU TITyTIbI
WJIM HE B COCTOSIHUM MOHSITh, a IOTOMY, YTO AeiicTBUe I'eHepaTopa
Ilcu-1os1 MoCTpOeHO HA COBEPIIEHHO APYTUX MPUHIIMIIAX U 3aKO-
Hax, 4YeM Te, KOTOPbI€ U3BECTHBI COBPEMEHHOMY UYEJIOBEUECTBY».

Puc. 1. (Caesa) Moaexyaor PHK u JTHK co3darom
60KpYye celOs nepenad MepHOCHU MUKPO NPOCIPAHCINGA
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1. Quzuuecku naomunas monexynra AHK uru PHK.

2. beaxoeas obosouka.

3.Ilepenad mepnocmu MuKponpocmpaHcmea co30aseaemblii 8Hy-
mpenuum obsemom moaekyavt JJHK usu PHK.

4. Ilepsuunvie cmpykmypbl Moaekyn beaka.

P — amunokuciromot 6enxos.

R2 — c60600HbIE padukanbl amMuHOKUCAOM OEAKO8.

LPr — yposenb moxcdecmeenHol MepHOCMU NePBUMHOL CMPYK -
mypbul MOAEKYAbL OenKa.

(Cnpaea) B sdpe kaemku npoucxooum npouecc pacuienieHus
MOAEKYA HA nepeuvHbvle mMamepuu, ux oopasyrouue

1. Qusuuecku naomuoe meno Kiemku.

2. Bmopoe mamepuanvioe meno Kiemku.

3. Knemounoe s0po.

4. Ilenmpuoau.

5. Dnepeemuueckuii kanan mexcdy guauuecku NAOMHOU KAeMKOU
U 6MOPLIM MAMEPUANbHBIM MENOM.

6. Annapam Toavoxcu.

7. Mumoxoudpuu.

8. Uzoaupyrowee-3auumuas 060404Ka.

C 11eJ1bI0 MOHUMMAaHMS TIPUHIIAIIOB ¥ 3aKOHOB OTHOCUTEJIBHO...
ITporpamm «CBeTJI» (1, B 4aCTHOCTH, UX OCHOBBI — ['eHeparo-
pa Ilcu-monst), HEOOXOOMMO TIPOBECTU HEKOTOPBIE aHAJIOTUU C
COBPEMEHHBIMU 3HAHMUSIMM, W3JOXKEHHBIMM B aKaIeMUUYECKUX
U3TaHUSIX.

B uacTtHOCTM, MOHSATHS MO (PU3UKE B3SITHI M3 CIEIYIOLIMX
UCTOYHNKOB: «Dusndeckas sHuuKiIoneaus», M., 1988-1996 rr.,
«CoBeTrckasl sHUMKIONeAUs» TOM 1-4. AHajloruyHo ObLia MoO-
yeprHyTa MHopMalvs U3 Apyrux odsacTeid COBpEMEHHBIX 3Ha-
HUIA U MOpeacTaBICHUId 00 OKpyXalolleM Hac MHUpe, KOTOpbIE
OyayT HEOOXOAVMBI.

OTMeTUM, YTO COBPEMEHHbIE 3HAHUST (DOPMHUPOBATUCH ThICSYE-
JIeTHSIMH, 1 KaXXJ0€ HOBOE CJIOBO B Hayke, KaK IMpPaBUJIO, COIMPO-
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Puc. 2. Opmoodoxcarvhbtii mamepuaiuzm

BOXIAJIOCh COXIKEHHEM aBTOPA. YCTAaHOBJIEHO HEOOBIYHOE ISt
HayKu SIBJICHME — €CJIM HOBasl HaydyHasli paboTa AEWCTBUTEIbLHO
pacKpbIBaeT XOTs1 Obl HA MTHOBEHHME TaliHbI IIPUPOAbI, ABTOP MO/ -
Bepraercs meJIbMOBAHUIO, 00JMBAHUIO IPA3BIO (COXKIKEHHIO), HO €C-
JIu paboTa SBIsIETCSI OTKPOBEHHOM Ae3ruH(OopMaLmeil, To 3a 3TUM
cienyor noyectu, HobeneBcKue u mpoure npeMun, 3BaHUS U T. 1.
MpbI He mpeTeHayeM Ha poJjib IEPBOOTKPhIBATEIEH JTaHHOTO SIB-
JICHUS, TOATOMY IIPY YTEHUHU HACTOSIIETO MaTeprajia He CJIeayeT
3a0bIBaTh, YTO pedb OyAeT MATH O MPUHIMIKAILHO HOBBIX KOHIIE-
IUAX, 3a10KeHHBIX B ocHOBY pacoTel [IPOT'PAMM «CaetJl» 1
OoInuMcaHHBIX B Tpyaax Pycckux Yuensbix, Takux kak H. B. JleBaion
(«Actounuk Kuzuu» tom 1-10, «ITocnenHee o6paiieHue k Ye-
JJoBeuecTBY», «CymHocTh 1 Pazym» u np.) A. M. XaTbi60B («Xo-
JIOOHBIN siIepHbI cuHTe3» ToM 1-8), H. A. Mopo3oB («Xpuctoc»
TOM 1-7) M ApYrMX, HbIHE 31PaBCTBYIOLIUX, X O TOM, KaK 3T KOH-
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LIEMIMHA MOXHO TEPEBECTU Ha SI3bIK COBPEMEHHOMW HAyKW — IS
CEroIHsIIHEero noHMMaHus. Kak Mbl 4 00e1aJiu, B CBOUX My0JIMKY-
€MbIX MOBECTBOBAHUAX Mbl CTPEMUMCS K 3TOMY.

JIioboe wucciaemoBaHue OMMpaeTCsl HAa KOHKPETHYH WHCTPY-
MEHTaJIbHY10 0a3y, U pe3yJibTaT UCCAECAOBAHUMN OIpEneIsieTCs He
TOJIBKO ONpeaeIeHHOW TOYHOCTBIO 3TOM 0a3bl, HO U CMBICJIIOM €€
MOCTPOEHUSI.

[IpencrtaBuM HEKOTOPYIO MOCIENOBATEILHOCTD, PA3NEIISIIONLYIO
WHCTPYMEHTAJIbHYIO 0a3y COBPEMEHHOW HAyKW M MHCTPYMEHTAJIb-
Hyl0 0a3y, UCITOJIb3yeMYI0, B YaCTHOCTU, B MOHOTpaduu «X0JIOI-
HBIH SIACPHBINM CUHTE3», KaK HarboJiee MprueMJIEMYIO IS TIO3HAHUST
npolieccoB, cBsizaHHbIX ¢ IIporpammamu «CetJl» 1 3apoxnaro-
meiics (Bozpoxnaemoit) HOBOM HAYKOM (ta6nuua 1).

Taomuma 1. MacTpymMenTanbHas 6a3a

CoBpeMeHHas1 HAYKa

Xo0J10/IHbIi SAIepHbIA CHHTE3

Mamemamuxa

3Haku oneparuii (+, -, *, /);
— TPYAOEMKOCTD PELIECHUS
3a1ay yrnpasiieHus (Kjiacc
«CHUCTEeMHBIN aHAIN3 U
HccaeaoBaHue oneparuii») N!
(N ¢dakropuan).

Mamemamuxa

— 3HaK OIpeaeIsieTCs
KOMIUIEKCHOM (PYHKIIMEH,
HampuMep, BMeCTo +, -
HCITOJIB3YIOTCS 32 3HAKa;

— TPYLOEMKOCTb pELIEHUS 3a0a4
ynpasieHust N (6e3 pakTopuana).

Dusuxa

Mopenb atoma — bopa u
TOMY I10JO0OHOE, B OCHOBE
JIEXUT HeKast macca (TTpOTOoH,
9JIEKTPOH, JIEKTPUHO,
TPaBUTOH U T. I1.).

Dusuxa
I'L’:ICTOTHO—BOJIHOBB.SE[—Hy‘IKOBaSE[
MOICJIb C KOHKpCTHOﬂ
MopdoJIorueii 1 KOHKPETHBIMU
CTPYKTYypaMU CBS3U.

Xumus

Tabnuua MeHnneneeBa —
IMOCTPOEHA B 3aBUCUMOCTH
OT pOCTa aTOMHOTIO Beca (1o
monenu bopa).

Peakuun — 1o tuny
B3aMMOJIEICTBUS Macc.

Xumus
I'paBUTO3IEKTPOMATHUTO-
MyYKOBO-BOJIHOBAsI TabIu1Ia
Maxkcuma.

Peakiiun — B3aumonelicTBue
pPa3IMYHOTO TUIIA BOJH U MX
SHEPIUi.
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IIpononkenue Tadamupl 1

CoBpemeHHasi HAYKa

XooaHbIi SAePHbIA CUHTE3

Mopdhoaoeus u cummempusn
— 11 oceli cumMeTpuM (BKIIIO-
yasi Bpems);

— 1 mpocTpaHCTBO;

— 1 dopma macchi.

Mopdgoaoeus u cummempus

— 18 oceit cummerpun + 6 TpaHc-
Jsuuii (6e3 GyHKIMY BpeMEeHM ),
24 anauTuBHBIX U 108 MyIbTU-
IUTMKATUBHBIX BADUAHTOB CUMMe-
TpUH,

— 3 MpOCTpaHCTBA PACUETHBIX U
— 8 mMpoCTpaHCTB ACHCTBYIOIINX;
— 36 BapuaHTOB MpeoOpa3oBaHUs
ONHOI (OPMBI.

Bpema
OTHECEHO K 3TaJIOHY — YKCJIO
Kosie0aHuit aToMa Lie3us.

Bpema
OTHeCceHO K MAarHUTHOMY ITTIOJTIO
MaKpooOObeKTa.

Baxyym

ITycroe mecto, E=0

(T'. M. Illunos, Teopus
$U3MIECKOro BaKyyma).
Ilycrora yrpaBisieT MUPOM
(Bce co3manoch U3 HUYETO).
3akoH Xab061a Ha OCHOBE
KPacHOTo CMEIIEHUSI.
MaxkcuMaibHast CKOPOCThb
curHama = C.

Baxyym

Ctporo ¢ha3rupoBaHHOE
MPOCTPAHCTBO C KOHKPETHBIMU
3HAYEHUSIMU TPABUTALIMOHHBIX,
9NEKTPUYECKUX U MATHUTHBIX
COCTaBJISIIOIINX, CYTIEPIIO3ULIUST
4acCToT IIpU MPOXOXKIACHUU
CUTHaJa.

Paguyc BcenenHoit He
U3MEHSIETCS.

MakcumaibHast CKOPOCTh
curHana=10% * C.

Tunot noaeii u é3aumoodeii-
cmeuii

— BJICKTPOMAarHMUTHOC,

— T'pPaBUTAITMOHHOC,

— CUJIbHOE; cnaboe.
OcTaJbHBIE — CM. CTaThIO
«['J1aBHBIE TTOHATUS B
KNUBHEOACATCIbHOCTU
YeJI0BEKAY.

Tunot noaei u é3aumooeiicmeui
— TPaBUTAIIIOHHOE;

— DJIEKTPUYECKOE;

— MarHUTHOE;

— TPaBUTOIIEKTPUIECKOE;

— I'paBUTOMArHUTHOE;

— 3JIEKTPOMAarHuTHOE;

— TPaBUTORJIEKTPOMATrHUTHOE.
512 TMTIOB B3aMMOAENCTBUI STUX
ToJei.
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IIpononkenue Tadamupl 1

CoBpeMeHHAs1 HAYKA XoJ101HbIi A1epHbIA CMHTE3
Ilpocmpancmeo Ilpocmpancmeo
EBxnupa; — Heiitponnoe (1);
— JlobaueBckoro; — AHTUHeNTpoHHOE (2);
— PumaHna. — Heiitpunnoe (3);

— AHTU HelTpuHHOE (4);

— HeiitponHo-HeiitpunHoe (5);
— AHTUHEUTPOHHO

— AHTHuHelTprHHOE (6);

— Hetitponno-AnTuneiitpuntoe (7);
— HetitpuHHo-AHTHHEIATPOHHOE (8).
Kaxnoe npoctpaHCTBO — B
COOCTBEHHOI CTPYKType (Pa30BOTO
nepexona (repedazupoBKa
noryctuma). BUocTpykTypsr —
ToJIbKO B HeliTpoHHOM 1
HeliTpHHOM IpOCTpaHCTBAX,
Moa3r 6uoctpykTyp — B 4.
CucteMbl 3K3HEOOEeCIIeUeHUS —
B 3.

Bce mpocTpaHcTBa BAOXKEHDI

NIPYT B Ipyra, BHELIHUN paanuyc
MpOoCTpaHCTBa 3eMIU —

9TO paJnyC BEPXHETO CJIOS
atMocdepsl 3eMiIi, BHYTPEeHHUI
pagnyc TIpocTpaHcTBa — Ha 7.45
KM MEHbIIIe pagnyca 3eMJIu.

Heuxncenue Jeusncenue

— 3a CUET MPEONOJICHUS — M3MEHEHUE CaMOI CHUIIbI
CUJIbI TPEHUSI U TIPEOIOIEHUS TPEHUSI U CAMOI IPaBUTALIMU
rpasutaumu (3emin, CojTHIIA (J11060ro MakpooObeKTa).
UT.1.).
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IIpononkenue Tadamupl 1

CoBpemeHHasi HAYKa

XooaHbIi SAePHbIA CUHTE3

10

3emasn

CrnyyaifHo cobpaHHasI Macca
neuiu. [logobue meTeoputa

C IMIPUMEPHO OTHOPOTHBIM
pacIpeneIeHeM MaccCHhI,
IaHHBIC O IPUIMHAX BPaICHUS
(IBMKEHMST) OTCYTCTBYIOT.

3eman

HckyccTBeHHAs CTPYKTypa C
HEepaBHOMEPHBIM pacIipeicJICHUEM
Macchl, o0111as II01Iaab

paBHa 512.0 MJTH KB. KM (C

YUETOM MOBEPXHOCTEI TOD,
BnanuH. Mmeet cuctemy
KU3HeobecreueHUs1 OMOCTPYKTYP
(18 cucrtem, Kaxxgast UMeeT

ot 88 10 596 KOMILIEKCOB
nupaMua — 0e3 ydeTa IMIpaMuI
cBs13M). YemoBeK 3aBe3eH Ha
3emtio 145762 roma Tomy Hasa.
Bpamenue 3emim — 3a cuer
Comxma. [TonpobHoe onmcanme —
pIIoXeHue 7 K Tomy 8
«XOJIONHBIN SIAEPHBI CUHTES».

11

buoaoecusn

YenoBeK — Liapb IPUPOILL.
Hert HMKakuX MPUHIUIIOB
CYILLECTBOBAHMS XXKUBOI
KJIETKMU.

— cepale — IBUXUTEND
KPOBEHOCHOI CUCTEMBI;

— MMMYHHBII CTaTyC
oIpele/icH aHTUTEIaMU,

— (bopMBI OPraHOB U UX
(byHKIIMOHMpPOBaHUE — I10
JlapBuHy (OT OZHOKJIETOYHBIX);
— Mo3r — cepoe BellecTBo,
HET JaHHBIX O APYroi hopme
cylecTBOBaHMS Moa3ra;

— Ouoriojie — OCHOBa
HOBEMIIIMX MEIULIMHCKUX
3HAHUU;

— HET HOPMaTUBHBIX TaHHBIX
I10 XKW3HU XHUBOM KJIETKU;

— HET pas3iejicHHUs Ha
TCHOTHUIIBI U T. 1.

buoaoeusn

YenoBek — ofHA U3 CTPYKTYD,
umMetolast Moar, npuuem

JAJIEKO HE ONTUMaJIbHast. Mo3r
4eJIoBeKa — CJI0XKHBINA KOMILIEKC,
VIIPABJISIET KaXKIOM KJIETKOM Tea,
YIPAaBJIEHNUE OCYLIECTBIISIETCS
rpaBUTO-MarHUTO-
SJIEKTPUUECKUMU UMITYJIbCAMMU,
MarHUTHbIMU UMITYJIbCAMM, CTPOTO
KBaHTOBAHHBIMU MarHUTHBIMU U
3JIEKTPUUYECKUMU TTOTEHIIMATIAMU.
Ynpasienue Mosrom — u3
JIpyroro npoctpaHcTsa. [1pu
HapylIeHUU CBsI31 ¢ Mo3rom
yeJ0BeK ymupaer. B MmoHorpacbuu
MPUBEIEHBI YACTOThI CBSI3U
OpPraHoB, HOPMATUBHbIE JAHHbIE
JUJIS1 )KUBOM KJIETKU B 3aBUCUMOCTH
oT reHotuna. buomnone — cpenHss
TeMIepaTypa no rocrurao,

a TOYHEE — IMPOEKIIUS YACTOT
B3aMMOJICCTBYA TIOJIEH.
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Oxkonyanue Ta0mup! 1

CoBpemeHHasi HAYKa

X0JI0HbII SiIEPHBIIA CUHTE3

12 | Mysbixaavuotii pso
Hewmernkast u ¢ppaHiysckast
cucrema: (7 roHoB — DO, RE,
M1, FA, SOL, LA, SI)

My3vixaavhotii pso

Pycckas cucrema (BBenena Cu-
cremoii Ynpasaenus B 2007): DO,
RE, M1, FA, SOL, LA, SI, NA.

C nomMoIb0 IMEHHO 3TOW CHCTEMbI
nemmgpoBana cBsa3b. 3 ypOBHs
UCHOJIb3yeTCs JJIs CBSI3H, HET
Heo0X0IUMOCTH B aihaBUTHOI
oOpaboTke.

Ha ocHoBaHuM Tabaunbl 1 ¥ gajaeko He MOJIHOIO IMepeuunciie-
HUSI OTJIMYUI COCTaBMM Tabauily 2, KaK MOAEb IJis IIpeodpa-
30BaHMS MOHSITUITHOM 0a3bl U3 «XOJIOJHOIO SIIEPHOTO CUHTE3a»
A. XatpiooBa n «Mcrounuka Kusan» Tom 1-10 H. JleBamona B
COBPEMEHHYIO Hay4HYIO TEPMUHOJIOTUIO.

Taomuua 2. Moaeab

MogneJib 1j1sl IOHUMAHHS COBPEMEHHOTO COCTO-
SIHUSA HAYYHOU 0a3bl

Mozaeanb 1 «X0J10IHOTO
AIEPHOTO CHHTE3a»

Tenera (4 koneca), 3anpskeHHast

JIOIIAAbIO (IBUXKUTENb) U UMEIoIIast

OJIHOTO Kydepa (CucTemMa yrpasjieHus ).
MoryT ObITh Maccaxkupsbl. JIBuxkeHrue —

110 POBHOI1 (TepeceyeHHO) MECTHOCTH,

€¢ MECTOHAXOXIEHNE POJI HE UTPaeT,
TepCIieKTBa — 3a XoiaMoM. [laccaxxupsl —
COBETHMKM (MOXKET OBITh ITPAaBUTENLCTBO) WU
Habmonatenu — Hapon. Eciivi He Tyna 3aexanm,
ObloT Kyuepa. OpraHu3anus ABVKEHUST —
METOJ KHyTa U TIPSTHHUKA (CeHa-CaIsIMA — JIJIST
Kydepa). CBs3b ¢ KyuepoM He 00s13aTesIbHA,
JTOCTAaTOYHO ITMHKA YIM OKprKa. CructeMa
TTOJTHOCTBIO aBTOHOMHA, TO €CTh KaXKIbINA
3JIEMEHT CUCTEMBI MOKET CYIIIECTBOBATh
HEe3aBHCHMO JIPYT OT Jpyra (3a UCKITIOUeHUEM
KPUTHUYECKHX CUTyaruii). OCHOBA CHCTEMBI
(br3MIeCKMX KOHCTAHT — JIOMIAJAWHAS CHJIA

Carypn-5, 1-7
KOCMOHAaBTOB,

LIEHTP YIIpaBIeHUS
noyietoM. CUCTEMbI
>KU3HeoOeCIIeueHUsT —
aBTOHOMHAS U
CTallMOHapHasl,
100aJibHOE

yIpaBIICHUST — W3 IIEHTpa
C TIpeIOCTaBIICHUEM
ABTOHOMUM B 3aJJaHHBIX
rpaHuiax. [JTaBHbIM
SIBJISICTCS CBSI3b C LICHTPOM.
Ennnag cucrema...
Cucrema ¢pu3nIecKnx
KOHCTaHT IpUBeIcHA
HILKE.
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ComnoctaBuM 00e MOAEIU M TMOMbITaeMCSl HAWTU TIEPEeBOJ MO-
HATUITHOM 0a3bl MOJEIN 2 B MOJEdb 1, HO TakK, 4YTO0bI, KaK JIIOOMT
ropoputh A. XATBIBOB: «...n Kyyepy, U maccaxxupam ObLIO BCe
SICHO».

HanmoMHuM, 4TO TEpMMHOJIOTUS MEPEBOAHBLIX MOHSTUM (BbI-
JeJICHO MOJYKUPHBIM IIPU(TOM) B3STa U3 aKaJIeMUYECKUX MU3/a-
Huit. TepMUHOJIOTUS TIO MOAEIU 2 — U3 «XOJOIHOTO SIASPHOIO
CUHTE3a».

I[IpuBeneH paneko He MOJHBIA TepedeHb OTIMYMTETbHBIX
CBOICTB, COMOCTaBUTEIbHAs TabaUIla HE MPETeHAYeT Ha AeTallb-
Hoe onucaHue moaenau 2. Kpome tabnuiisl Makcuma, BBIBEIEHO

12 3akonoB Makcuma, B JaHHOU TaOJIMIIe OHU HE TTPUBOISITCS.

Taomuna 3. ConocraBurebHas TA0JIHULA

N Mogens 1 Mogaens 2
1 | Buewnue npusnaxu Buewnue npusnaxu

K BHemHMM mpu3HaKaM cienyer | HeaBTOHOMHOCTB CUCTEMBI —
OTHECTH aBTOHOMHOCTb — B3JIET U IIOCAIKY HEJIb3sI
€CJIN JBMKUTENIO, Kydepy Mpou3BecTU 0e3 LIeHTpa
M Tlaccaxkupam HaaeTb ynpasiieHus: (Mo3ara), pyyHoe
MPOTUBOTAa3bl, TO OHU MOTYT yIpaBjieHHe — TOJIBKO B paMKax
IBUTATHCS U TI0 METCOPUTY. 3aJaHHBIX BO3MOXKHOCTEH.
IIpuHLKI IpeonoIeHUs [IpUHIKUII IPEOIOIEHUS TPEHUSI
TPEHUS U TPaBUTALIUM — Y FPAaBUTALIMM — U3MEHEHME
MOCTYIIAaTeIbHO-BpalllaTeIbHO- Macchl (M Kak Ipoao/KeHe —
KHYTOBOE (KOIIbITa, KoJeca, U3MEHEHUE CTPYKTYPbI ITOJISI
KHYT WIM TIPSTHUK). nepes 0ObEKTOM).
OrpaHudyeHue: HeJIb3sT CHIeTh Ha | OrpaHMYeHUs: HeIb3sT BBIXOIUTh
KoJece. 3a paMKH TIPOTPaAMMBI.

2 Jeuscenue Jleuscenue
CoOCTBEHHO CaMOJIBVKEHUE — JI1o6oe nBUKeHUEe — 3TO CcyIep-
3TO Harpy3Ka Ha JIBWKHUTE]Ib MO3UIIMS YaCTOT, CO3aBaeMbIX
(Jrommampb) W IpeonoJieHe Co- JIBIDKUTEJIEM UM CPENIOi IBUXKE-
MPOTUBJICHUS BO3MIyXa, TPyHTA HUS.
¥ TPAaBUTAIINY TTyTEM BPAIICHUS
KOJICCHBIX TTap (1, KOHEYHO,
TepeMeIIeHUSI KOIIBIT).
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IIponomkenue Tad bl 3

Mogean 1

Mopeas 2

PaccMOTpHM HEKOTOPBIE OCO-
OEHHOCTH IBIDKEHUA.

a. Tak kak cucreMa MOXET
JIBUTAThC B JIIOOOM U3 TpeX

W3BECTHBIX €l TIPOCTPAHCTB TO,
KOHEYHO, OHA MOXeT (M JOJDKHA)

JIBUTAThCS BO BCEX 8
MPOCTPAaHCTBAX MOIEIH 2.
DyHKILMS BpeMEHN POJIU HE
WTpaeT.

0. JIBi:xeHue MOXKHO
COITOCTABJISATH C TTOBEACHUEM
Macchl B aTOME€, TIPH 3TOM
JEWCTBYIOT 3aKOHBI HproTOHA,
Hanpumep, F = m*a, 3akon
Kynona F = (m1*m2)/r2,

a rakke E = h*v, ecain Tenera

ener, rae h — paccrosiHue, v —

dyuxums kayra. [Ipu E =0

Tejera cTout (BakyyMm, 1Iuros).

B atrome — aHajgorM4HO —
aBTO(a3nMpoBKa, HarpuMep,
MpeKpacHO oIucaHa
nuddepeHIMaTbHbIM

YpPaBHCHUEM [JId KPUBOIIMUITHO-

HIaTYHHOTO ME€XaHn3Ma
C IIpUBECACHUEM HAIJISIIHOM
KOHCTPYKIHMU IJId TCJICTU.

IMameHwue ¢ Teslern He BHI3BIBACT
CEpBhE3HBIX HAPYIIEHUI (MOTYT

¥ HE 3aMETUTD) CUCTEMBI
yIpaBJieHUS (M He TIPUBOIUAT

K UIBMEHEHUIO SOHEPICTUYCCKUX

XapaKTePUCTUK JBVKUTES
W TIPOCTPAHCTBECHHOMN
OpUEHTAIIUY CUCTEMBI
yrmpasieHus). Pasmep cuHSIKa
MPY TIAJEHNH C TEJIETH
OIpeaeIsIeTCs 0 3aKOHY

. HrroToHa.

J11s1 TaKoro IBUXKEHUST He00-
XOIMMO HE TOJIbKO MMETh Tpa-
BUTOMAaTrHUTO-3JIEKTPUYECKUI
reHepatop Ha 6opTy (y yejoBeKa
5TO — XWBas KJIeTKa), HO U 3HATh
0COOEHHOCTH MTOCTPOCHUS CPEIbl
IBVKCHMUSI.

B pabote BriBeIeHbI
3aBUCUMOCTH, CBS3bIBAIOIIIC
BOEIMHO HE TOJHKO OOBEKT
IBVKEHUS, HO U CPELy,

U CHCTEMY YIIPaBJICHUS, KaK OTHO
11eJIoe, TIOCTPOCHHOE Ha OTHOM
MIPUHIIUIIC — BOJTHOBOW MOICIIN
aroMa u Tabnuie Makcuma.
Kaxnoe 13 nosieit umeeT cTporo
ONpEeNECACHHbIM Psll 3HAYECHUH,
HampuMep, 111 MAaTHUTHOTO
nmoist — a1o 4, 8, 16, 32, 64, 128,
256. DnexTpuyeckoe 1mojie MMeeT
yxe pspa 107 3HaueHuii, TpaBUTa-
LMoHHOoe nojie — 1024 3HaYeHMiA.
[loTreHuman B NIOHUMAHUU MOJIE-
JI 2 MOXET OBITh TOJIBKO 00BEM-
HBIM (Hampumep, BOJIbT/M?

JIJISI MATHUTHOTO UMITYJIbCA),

U eTO0 JIMHEHAs MPOeKIINS CMbIC-
Jla He UMeeT.

ITyukoBast BoiHa nmeeT 8§ ma-
paMeTpoB, OMUH U3 HUX — yTOJI
HaKJIOHA CTIIMPAJIu.

He cyiiectByeT npsiMo oTpuiia-
TeJbHOTO MOTEeHLIMAA.

DTO — YCIOBHBIN MapaMeTp,
oIrpenesisieMbIii YIJIOM HaKJIOHA
CIIMpaJIX COTJIAaCHO 3HAKOBOM
cucteme (32 3Haka).
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IIponosmkenue TadambI 3

Mogean 1

Mopeas 2

IIpocTpaHcTBO — JMMHEITHOE,

HO MOXXET B OTAEJbHbBIX CIyYa-
SIX OBITb U KPUBOKOJICHHBIM.
Mepa npocTpaHCTBa — JIAIIOTh
(BepcTa, MeTp, KOITBITO U T. 1.).
DTaJIOH JIAIITS XPaHUTCS OTIACITb-
Ho. /IBMXKeHMe He OecIiaTHOe,
oruiata — B okTase (1200 meH-
TOB, IIJIST THOCTPAHHBIX TPaX-
JaH — B caBapax, 361 caBap —
onHa okrtana). I1pu popmupo-
BaHWU IBUKCHUST UCITOTb3YeTCS
npuHumI 3anpeta I[Maynu —

B OIMH XOMYT HE MOXET ObITb
3aTIpsKeHO IBE JIOIIAAN, U OTHA
JIOIIAIh HEe MOXET TAIIUTh IBE
TeJIeTHU.

DHepreTMIecKe XapaKTepUCTH -
KU IBIDKEHUS 3aBUCST TOJIBKO
OT BO3pacTa ABUXUTEJIS, KOJU-
YeCcTBa CheACHHOTO CEHA M OT
WHEPTHOM MacCHI.
DHepreTnyecKasi XapaKTepUCTH -
Ka — Oj[Ha JIolllaAnHas cuja,
MIpY YBEIWICHNN UHEPTHOM
MAacChl CKOPOCTb IBUKCHMUS
zamemisiercsa. OT TOTro, 4TO Chel
Kydep — caJisiIMU WU TOMUIOP,
XapaKTepUCTHKA IBYDKCHUS He
MeHsieTcs. BHelltHue ycnoBus —
NOXMb, T.€. OCAIKU, B SHLIUKIIO-
eIy He ONMMCAHbBI, TTO3TOMY

C TOYKM 3PCHUS IBIKUTEIIS
(Jromragm) — BeTep MOSIBIISIETC,
IIOTOMY YTO JIePEBbs KAU4aroT-
Cs, a C TOYKU 3PEHUSI CUCTEMBI
yrpaBieHUs (Kydepa) — [MUKIOH
(aHTULMKIIOH) MMPUHEC TEMIIEepa-
TypYy, 9YTO 10 CMBICITY OTHO

M TO Xe.

Vroi or 21.640 mo 39.880 — 310
Y IPUHSATO 32 MOJOXUTEIbHBIA
rnoteHuua, u yroa ot 21.640 o
43.500 — oTpuLaTeNbHbBIN
MOTEeHLMAJ. DTO YIJIbI 1151 BCEX
JKUBBIX KJIETOK Ha 3emiie. Ha
JIPYTUX TIJIaHETaX OHU MOTYT ObITh
JNIPYTUMU, U CUCTEMA XU3HEeobe-
crieyeHus 3eMJIM TTOIePXKUBAET
WMEHHO 3TU COOTHOIIEHMUSI.
AToM (111 3eMJIN) UMEET CIeay-
1o111e 0COOEHHOCTH:

— 7 rpaBUTALlMOHHBIX MTOBEPXHO-
CTEW;

— 1 npoTOHHAasl MOBEPXHOCTb;

— 2 BJIEKTPOHHbBIX TOBEPXHOCTHU;
— 1 HEelATpOHHAsI MOBEPXHOCTD;
— 1 HelATpUHHAS TTOBEPXHOCTb.
BzaumMoneiicTBue moBepxXHOCTEIA,
00pa3oBaHN€ MAarHUTHBIX, JIEK-
TPUYECKHUX U TPaBUTALIMOHHBIX
WMITYJIbCOB OMKCAaHO B pabore.
4-9 TOBEPXHOCTD OIPEIEIISIeT TUTT
aroma (aToM-aHTHUATOM) IO YTy
CKOJIb>XXE€HUS MyYKOBOW rpaBUTa-
LIMOHHOM BOJIHBI. B aToMe (aHTH-
aTOMe) HUYEro He «JIeTaeT».
ATOM — 3TO KosiebaTe/IbHbII
KOHTYD.

['pynina aToMoB 00pa3yeT CTpyK-
Typy, HarpuMep, BOAOPOI —
TeTpasp (4 atoma).

['pynina Bogopona umeet HabOP
110 9 aTOMOB, KaXblii Habop Xa-
pakTepusyeTcs 8§ BUIamMu CBsI3ei,
T.e. 48 BUIOB BOJOPOIA TOJILKO

B HEUTPOHHOM MPOCTPAHCTBE.
Kaxnast ctpykrypa oOpamieHa
CTPYKTYPO# Ipyroro nmpocTpaH-
CTBa, 00pasys axxe He CJOEHbBIN
MUpPOT, a B3BECh.
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Mogean 1
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ITpu oBrxeHnu 3akoH OMa He
paboTaeT — 3T0 (PYHKILIUS Yeca-
HUS ABVKUTEIISI O IEPEBO MPU

E =0 (kak u B aTOME — TpeHUe
IBYX 1 00JIce aTOMOB CO3IAIOT
TOK). CyIlIeCTBYET IMPUHIIUT CO-
XpaHEHUs SHEPTUU — PEaKTUB-
HBI UMITYJIEC IBIDKUATENS (KaK
¥ OTIEIBHO B3ATOTO ITaccaXkumpa
VIV CUCTEMBI YIIPaBJICHUST) He
MPUBOIUT K U3MEHEHUIO HaIpaB-
JICHWST IBVDKEHUST U CKOPOCTH.
Kpowme Toro, 3ameueHo, 9TO B
PEaKTMBHOM UMITYJIbCE TIPUCYT-
CTBYET 2 COCTaBJISIIOIINX — Ta3
(Bce mapaMeTpbl MOXKHO paccyu-
TaTh 1o 3akoHaM 200-1eTHei
IAaBHOCTH) 1 Macca (TBepmoe
Teno). s cnyyast ¢ ABUKUTENIEM
ras ornepeskaeT BBIOPOC MacCCHI,
HO B aTOMe — HAa00OpOT — B
TJIa3Me MAarHUTHBIM MMITYJIbC
clieAyeT 3a Maccoii (CKpbIBaeTcs).
Bunumo, B MakpooObeKTax
(0coBeHHO AJ1s1 ABUXKUTENST) 3TO
CIeJIaHO IIJISI TOTO, YTOOBI CHCTE-
Ma yrpaBJieHUs ObLIa 3apaHee
nH(OpMHpoBaHa 00 OMTACHOCTU.
ITpu oBIXEeHNU Beeraa NCIIOJb-
3yeTCsl IPUHITUIT OTHOCHUTEThb-
HOCTU: «TUIIIE eAelllb — Tajblile
OyIenIb», IPpU 3TOM JICHCTBYET
npaBwio E = m$?. [peononerue
MPEISITCTBUI, HAIIPUMED, MOCTa,
CJIOXKEHHOTO U3 OpeBEeH, BbI3bIBA-
€T JIeliCTBHE 3aKOHA, JOCTATOYHO
XOPOIIIO OIMMCAHHOTO B KBAHTO-
BOM 3JIEKTPOAMHAMUKE — MOME-
peJHasl BOJIHa, paBHasl YETBEPTU
OpeBHA, BBI3BIBACT MPOHOIbHEIE
KOJIeOaHMSI BCE CUCTEMBI.

DTa B3BeCh COCTOUT U3 CTPYK-
Typ aTOMOB, aHTUATOMOB (MOTYT
COOTHOCHUThCSI B Pa3HBIX MPO-
CTpaHCTBaX IO OKTaBe CBSI3U),
HEUTPOHHBIX I HEUTPUHHBIX pe-
metok. OKTaBa uMeeT 8§ orpese-
JIEeHUI, My3bIKaJbHOE TIPUBEAECHO
BbIIIIE, MAaTEMAaTUUYECKasl OKTaBa
M3BECTHA, eCTh KomoBasi, HH(Op-
MallMoOHHasl, OMOJIOTUYECKas

u T. 1. Bce okTaBbl cTporo
B3aMMOYBSI3aHbI MEXIY COOOI,
KaX/mast OKTaBa 9acTOTHI UMEeT
64- MO3UIIMOHHYIO CETKY.
HN3MeHeHue 21eKTPUIECKOro
WJIM MATHUTHOTO MOTEHIIUAJIOB
U3MEHSIET CBSI3U CTPYKTYPBI, 1
MMEHHO 3TOT 3 (MEKT UCOIb-
3yeTcsl TIpU IBVKEHUU (U TIpU
TpaHCMYyTaLMK). DTOT ke 3PPEeKT
HCTIONIB3YeTCS IIJIST U3MEHEHUS
LIBETA, TIPOYHOCTHU U APYTUX Xa-
paKTEepUCTUK.

CucrteMbl yrpaBieHUs (LEHTPHI)
BJIAZCIOT BCEM YaCTOTHBIM Mexa-
HU3MOM 3eMJI U MOTYT TIPSIMO
WJIM KOCBEHHO BO3JEICTBOBATh
Ha JII00ble U3MEHEHMUSI, BILUIOTh 10
VHUUTOXECHUS 3eMIIH.

He cymectByeT Ha 3emie Ka-
KOM-JIMO0 aBTOHOMHOI CUCTEMBbI
(ecnu oHa He UMeeT COOCTBEHHO-
r'O IPaBUTO-MarHUTORJIEKTpHUUC-
CKOTrO TeHepaTopa).

Kaxnprit 6M000beKT Ha 3emiie
MPU POKAECHUU TTOTyYaeT CO0-
CTBEHHYIO CHUCTEMY XKHM3Heo0ecTie-
YeHUsI, pACCYNTAaHHYIO Ha

124 rona pa6otsl Mosra. [1pu
yTepe cBsi3u Moara ¢ opraHaMu
(HammpuMep, CUCTEMON MepuKapa),
Mo3r ocTaHaBIMBaeT Cepalle.
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Taxk xak 1ojiHast cucrema — coop
CITyJaifHbIX BEJIMYMH, BEPOSIT-
HOCTB BKJTFOUCHUS B CUCTEMY
JIETKO paCCUYMTBIBACTCSI COBPE-
MEHHBIM MaTeMaTUIeCKUM
anmapaToM, 1 BCeraa MOXHO
JI0Ka3aTh, YTO ABUKUTE]Ib MOXET
aBTOHOMHO YIIPABJISITh BCEi
CUCTEMOM, T. €. AIBUTaTh BCIO
CHCTEMY C Pa3yMHOM CKOPOCTBIO
¥ B HY>KHOM HaIlpaBJIcHUU 0e3
TMOTEPU CBOMCTB KOOPAMHALIVY.
Ha sToM, KcTaTtH, mMocTpoeHa BCsI
pOOOTOTEXHMKA U KNOSpHETHUKA,
¥ HUKTO HE COMHEBAETCsI, UYTO
KydJep 3[eCh — JIMIIO TPETheCTe-
TIEHHOE, T. €. IBUTAThCI MOXHO
¥ 0e3 Mo3sra. YuursiBag n1Ba
(hakTOpa — aBTOHOMHOCTh
Kaxnaoi (pu3nyeckoi eqMHULBI 1
TO, YTO Y€JIOBEK — I1aph IIPUPO-
IIbI, HE MOXET OBITh pelleHa 3a-
Jaya B3aMOYBSI3KH BCEH CTPYK-
TYpHI JIOIIaIb-Teera-KyJyep-ac-
CaXXUpPHI B OMHY CUCTEMY — 3TO
MPOTUBOPEUUT Tabnuie MeHze-
JIeeBa, T KaKIOMY DJIEMEHTY
BBIZCJIEHO OJHO MECTO (BEPIIIOK),
OHO CTPOTO MHIWBHUIYAIbHO, 1
KCEHOH, HaIlpuMep, He MOXeT
OBITb MTOCTABJICH B OIMH PSIN

C KUCJIOPOJIOM (MUJIU a30TOM).
Kaxk npaBusno, niaurensHoe my-
TEIIECTBIE UMEET MY3BIKaJIbHOE
corpoBoxacHNe. B KkauecTBe
3TajloHa BbIOpaHbl 7 HOT —

OJIHA JIOIIAb, IBE OTJI00IM U 4
Kozneca (do, re, mi, fa, sol, la, si),
a HOTHAas TpaMoTa YYUTEIBACT
TMPUHLIATI «ITATOE KOJIECO

B TeJIeTe».

M criomTHUTETbHBIIN MeXaHU3M
Mo3ra 3a10XeH B UepeItHoi
KOpPOOKe 1 CTBOJIC CITMHHOTO
mo3ra. Lenrp perynaspio BCEM
MpenocTasisieT UHOpMaLnio, U
eca Mo3r nMeeT BO3BMOXHOCTh
«CHUMaTb» U 00padaThIBaTh
TTOJTYYCHHYIO MH(pOpPMAIIIIO, TO
OMOCTPYKTYypa HAXOIMUTCS Ha
JIOCTaTOYHO BBICOKOM MH(pOpMa-
IIMOHHOM YPOBHE.
3aneiictBoBaHo 4.28% Mo3ra,
pa3BuTuio Mo3ra criocoocTByeT
JIYXOBHBII POCT (HE PEJIUTHSI).
MHdopmaiiyst «puxoaur» ¢ My-
3p1KaTbHBIM PYCCKHWM psnowm,
KOTOPBIN U SIBJISIETCS] 0A30BbIM,
€ro He HaIo MepeBOIUTh Ha
JIIpyTue sI3bIKKU, OKTaBa MOHSITHA
BCEM.

Kpatko o Taéanme Makcuma.
D10 — ceTtka ot 12 10 256 ok-
TaBBI BCEX BOBMOXHBIX CBS3CH
CTPYKTYP JJIs1 BCE€X TUIIOB TOJeH
1 UX B3auMojeicTBuii. Bcero

u3 TabauIkl Makcuma MOX-

HoO TtosTy4uTh 1064 251eMEeHTOB,
OTJIMYAIOIINXCS XOTSI ObI OTHUM
MPU3HAKOM.

Bakyym — Cpena, umeroniast
BIIOJTHE KOHKPETHbBIE HEPTETU-
YeCKHEe XapaKTepUCTUKU. [IBIKe-
HHE B BaKyyMme 0e3 TpaBUTO-Mar-
HUTO-2JIEKTPUYECKOTO TeHepa-
TOpa — 3TO ABMXEHUE MeJia Mo
KJIACCHOM JOCKE — HAJO0JITO He
XBaTUT.

Temnepatypa. 3HaueHUE DIEK-
TPUUYECKOTO TTOTEHIIMAJA TIPU
oIpenesIecHHOM 3HaUeHUH Tmapa-
MeTpa nepeda3zupoBKHU.
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DTa My3bIKaJIbHAsI TPaMoTa 1
JIeTJIa B OCHOBY OIIMCAHUS BCEX
3BYKOBBIX 3(D(DEKTOB. ATOM,
€CTEeCTBEHHO, 3ByKa He UMeeT.
IIBeTOBast raMMa TeJlern He
JIOJKHA BKJIOYATh KPACHBIN
mBeT (KpacHOE CMEIIeHNe —
JI0Ka3aTeIbCTBO BO3MOXKHOCTH
JIBVXKEHUSI OHOM CO CKOPOCTBIO,
OoJblIEH CKOPOCTHU CBeTa), Oe-
JIbIiA (Topor nepedasupoBKA —
YTOOBI HE MIPOBAJIUTHCS B IPYrOe
MPOCTPAHCTBO, HAIIPUMEP, IO
MOCT), YePHBIHA (PEKOMEHIyeTC s
IUISL OTPAHUYEHUST CKOPOCTH 110
3 KM/4ac) u XKenThlit (MEeHsIeT
LIBET 110 MePEe ABVKCHUS ).

[Tpu cpenHeit Touke (rmapame-
Tpa) MaKCHMaJIbHas TeMIIepa-
Typa 6428 0K. 1o 1995 roma ato
napamMmeTp IJis aTMOChephbl ObLT
Ha cpenHeit Touke. Eciu B3SITh

0 — oTcuera 3JIEKTPUIECKOTO
MoTeHI11alia, TO CABUT B MOJIO-
KUTEJIbHYIO 00JIaCTh IPUBOIUT K
rnmoxapam (He3aMbIKaHUE DJIeK-
TPUUYECKOI MPOBOAKM), a CABUT B
OTpULIATEIbHYIO — MpeBpallieHUE
J1I060r0 MaTepuasia B MecoK (He
SIBJISTIOTCST JIV ITYCTBIHU CJICIaMU
OBIBIIMX [UBUJIN3ALINAI?).

Cucmema omcuema epemeHu
DTajoH BpeMEHHU — YHCIIO
KoJjiebaHUlt aroMa 1e3usl,

HE UMEIOIIEr0 HUKAKOro
OTHOIIEHUS K TeJlere U CUCTeEMe
ynpasneHus. Kaxnplit maccaxup
MMeeT COOCTBEHHOE BpeMsl — T10
3Be3naM, 1o CoJTHITYy, 10 CUTHATY
TOYHOTO BPEMEHU M T. 1.

0 — BpeMeHU IPUHSAT YCIOBHO
(MepuauaH 'puHBHYA), TOATOMY
MOXHO BBOINTH 3UMHEE,
JIETHee, IeKPEeTHOE U T. TI.
BpeMeHa — JIOIIAAb OT 3TOTO He
ocTpamaeT.

Cucmema omcuema epemeHu
DTaJloH BpeMEHH — IBIDKCHIE
MarHUTHOTO MMITYJIbCa B
MarHUTHOM Iojie 3eMan (st
HEUTPOHHOTO MPOCTPAHCTBA).
st ApyTUX TIPOCTPAHCTB —
Ipyrue ataoHbl. Kaxmas
OMOCTPYKTypa MMeeT
COOCTBEHHBIII 3TaJIOH BPEMEHHU.
0 — orcuera BpeMeHU —
OTHOCUTEJIbHO TIJIOCKOCTHU,
MOCTPOEHHOM 10 JIMHUU
CeBepHblii TToJ1I10C — MaraurtHast
0oChb 3eMJIu.
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OxkoHyaHue Ta0mub! 3

Mogean 1

Mopeas 2

Cpeda osuicenusn

Kak ye yka3bIBaJioCh,

CpeIon IBUKEHUS MOXET
OBITb HE TOJIBKO 3eMJIsI, Y HET
HUKAKO pa3HUIILI B TOM,

Kak 3eMJIsI pacroJiaracTcsl B
MPOCTPAaHCTBE — Ha KWTaX, Ha
CJIOHAX, WJIX TIPOCTO OOATAeTCs
B Kocmoce. M3BecTHO, 4TO
€CTbh KaKOW-TO 3JIEKTPUUECKUN
MOTEHIINAJT, KOTOPBIA HAXOIUTCS
HE TOJIBKO B aTMocdepe

(¥ BBI3BIBACT MOJIHUM), HO U B
3emie (Tae-To crpsiTaH). DTOT
MOTEeHLIMAJl, KOHEUHO, MOXHO
JIETKO PacCYNTATh, YYUTHIBASI
KOJINYECTBO OCTAHOBOK TSI
YecaHUs O AepeBo.

Cpeoda osuscenus

3eMIIs — UCKYCCTBEHHas
cucTeMa, umeroniasi 3 ocu,
IpPaBUTALIMOHHYIO, MATHUTHYIO

U 2JieKTpruyecKkyro (BepxosHck —
FOHBIN TT0JI0C), CMElLeHHbI
LIEHTP TSKECTU, CTPOTO
OPUEHTUPOBAHHYIO OPOUTY.
Kpowme Toro — cetky XaprmaHa,
COCTOSIIIYIO U3 TPaBUTALIMOHHON
U 2JIEKTPUYECKOU Criupasen u
MarHUTHBIX MEPUIUAHOB,

B OTIPENEICHHBIX y3/1aX KOTOPBIX
HaXOJISITCS KOMIUIEKChI TUPaMu/l
CHUCTEMBI >X13HeoOecTneueHHsI
OUOCTPYKTYp, HaCEJISIOLIUX
3emutio.

3doposve cucmemobt
3HauuTeNIbHAS YacTh
MaccakMpoOB CUUTAETCS

BpayaMHu — 3TO XUPYPTH,
3y00ApOOMIIBIINKI U
I1aTOJIOTOAHATOMBI (aKYIIEPhI
OTHECEHBI K MJIa[IIIeMy
nepcoHany). OCHOBHas 4YacTh
Bpayeil — 3TO MaToJI0roaHaTOMBbI
U 3Haxapu.

3dopoeve cucmembt

bes 3HaHus cMbIcaa XU3HU
>)KUBOW KJIETKU U HOPMAaTHUBHLIX
JAHHBIX €€ CYIIeCTBOBAHUS,
CBSI3M ¢ MO3roM HeJlb3st
TOBOPUTH O MEIMIIMHE.

Cmamucmura oeuxcenus
Jlomanu Bce paBHO, B KaKOi
CHCTEME BPEMEHHU €€ POy~

(b hepeHUUPYIOT U YTO U3 HEee
TIOJTYYUTCS B UTOTE — KO3a VTN
kopoga. (ITocie 06paboTku
pe3ybTaTa MOXHO COC/IaThCsl Ha
aBTOPUTETHI, HAIIpUMEp, Ha

Y. lapBuHa).

Cmamucmuka oeusiceHus
O6paboTKa pe3yiabTaTa —
TOJIBKO C YYETOM BPEeMEHU
caMoro o0beKTa, U 3TO BpeMs
WHAUBUIYaJTIbHO, OCOOEHHO 3TO
KacaeTcs IBMXKEHUU BOJIHBI B
aToMe.
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Kak u mono6aer /1000ii cucreme, 3HAHUS JOJDKHbI MIMETh TOYKY
ONopbI.

ITprMeHUTEIbHO K MOJEJIM COBPEMEHHOM HayK OCHOBHOM (U~
3MYECKON BEJIMYMHON JJI1 U3MEpPEeHMs TI0O0bIX (PU3NUECKUX SIBJIE-
HUM, BKJIIoYast (PU3KUKY aTOMa, CETOIHS €lle «SBIAETCA JOMAaUHAS
cliIa». DTa BeJIMYMHA MOXKET ObITh MCIIOJIb30BaHa B JIIOOBIKOMOU-
HalUsIX, TOYHOCTh €€ BBIYMCJIEHUSI HE BbI3bIBA€T COMHEHUM, TaK
KaK MHOTIOBEKOBasl €3/1a Ha TeJjiere Mo3BoJjiiia coOpaTh CTaTUCTUKY
M YCTAaHOBUTH 3TaIOHbI. HiXe ripuBeneM HeKOTOphIe U3 HUX.

Puc. 3. Kocasa caxcenv 6 niewax — mepa
daunvt cpeonesexosoil Pycu
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Cucremsl oTcueTa (hu3NYECKUX BeJTNIMH

C apeBHEMHIMX BpeMEH 1 10 HalllMX JTHEN 4eJOBEYECTBO UC-
MOJIb3YeT OIpeleIeHHbIe CUCTeMbl OTCUYETa WJIM KaauOpOBKU
(puznyeckux BeaMuMH. TOYHOCTH TAaKOro OTCYeTa 3aBUCENA OT
YPOBHSI pa3BUTUsI Mo3ra 1 KOHKPETHBIX MOTPEOHOCTEH UeloBeKa.
HNnubie cucremsr: mymepoB, T. Hdxeddepcona u mpoume OyayT
PacCMOTPEHBI OTIEJIbHO.

B nepBylo oyepenb, MCMOIB30BAIUCh 3TAJTOHbI (CKOJBKO KaM-
Heli BECUT 1IepCcTh OapaHa), 3aTeM 3TU 3TaJOHbl MOAU(PUIIUPOBA-
JIUCh — B KWJIOTPAMMBbl, METPBI, CEKYH/IbI, TPAIyCHl.

bruin 1 mpomexxyTouHblie (0ojiee TOYHbIE) TAJOHBI — JaIo-
Th, CaXeHb, KOcCasl CaXeHb, SIpI, BepcTa, MUJsS, YHLUsS, KaparT.
[TpuaymMbIBaqIuCh COTHU HOBBIX, KOTOPbI€ 3aT€M ObLIU CBEACHBI
B cuctembl CI'C, CH. B HacTosiiiee Bpemsl CylIeCTBYET MOJTHAs
CHUCTEMa U3MEepeHUH 11000 (Gu3nMYecKoil BeJIMYMHBI, TOYHO IIe-
peBoauMasi, HalpuMmep, Mo JJIMHE B JaloTh. DTO MOKa3bIBaeT, C
OJIHOI CTOPOHBI, TPEeMCTBEHHOCTb 3HAHUIA, U, C IPYTOM, YKa3bl-
BaeT HalpaBJIeHUE HAYyYHBIX UCCAEIOBAHUN — KOHKPETUKY.

PaccMoTpuM HEKOTOpPBIE 3TaJIOHBI CUCTEMbI OTCYETA.

MeTtp

Metp — 3T0 AuaMmeTp 3eMHOrO Ilapa Mo 3KBaTOpy, AeJeHBIi
Ha CKaJIIPHYIO BEJIMUYMHY. DTAJIOH METpa JOJKEH XPAaHUTLCS TTPU
OIpeJeJIEHHOM JIaBJICHUU U TeMIlepaType (UTO 3TO 32 CUCTEMbI —
MM0Ka HUKOMY He M3BECTHO).

3a OCHOBY eIMHUIIBI IJIMHBI B3SITa ClydaliHasl BeJIMYMHA C He-
OIpeneIeHHBIMY TpaHUIIAMM, HUKAK HE CBSI3aHHAsI C KaKUM-JIH-
00 puznyeckuM 3(pdekToM. 3HaUeHUE ITOU BEJIUUYMHBI MOXHO
HCIIOIb30BaTh MPU IIUTbE OAEXKABI, TIe He TpeOyeTcss MCKaTh
MUKpOHBI. OIHAKO B cjydyae MCCICIOBAaHUS SIIEPHBIX peakLnii
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HEoO0XOAMMO TOYHO 3HaTh paauyC peakliMd, W HUCIOJIb30BaTb
METp, NpeaHa3HAYEHHBI JJIs TIOPTHOTO, YK€ HEJIb34.

DTaJloOH MeTpa XpaHUTCS B OMNpeAeJeHHbIX ycioBusax. OmHa-
KO (cM. «XOJIOAHBIN SIIepHBIA CUHTE3» TOM 8) Hoochepa B cIoe
12 nmeet npumepHo 45 000 BUIOB COEAMHEHUM, KaXa0€ U3 KO-
TOpBIX O0JIaaeT CBOEW TeMIepaTypoil W naBieHuUeM. Tak Kak
9TAJIOH MeTpa IPOM3BeAEH M3 KOHKPETHBIX MOHOB (B JaHHOM
cllyyae — CILJIaBa), OHM HMMEIOT BIIOJIHE KOHKPETHYIO IpaBUTa-
LIMOHHYIO YacTOTY M KOHKPETHBIA IMOTEHLMal 3TOW YacTOThI.
Ecnu B omHOM coeguHeHUM yOpaTh MOTEHLMA, a B IPYroe coe-
JWUHEHUE N100aBUTh, TO CyMMa OCTAHETCS HEM3MEHHOM, a 3TaJloOH
MeTpa OyIeT MMeThb Ipyrue pasMepsl. B ciioe Hoocdhepsl 72 nmeem
684 coenmrHEHUsI, M MBI YK€ HE MOXEM rapaHTHUPOBaTh TOYHOCTh
JMHEWHBIX U3MepeHUIA. TOYHOCTh MOXHO IOBBICUTbH, €CJIM KC-
M0JIb30BaTh OMSTh XK€ METP, MPeAHA3HAYEHHbII TOPTHOMY.

M3BecTHO, 4yTO J100asg cucTteMa OOJKHA MMETb METPUKY, TO
€CThb I0JDKHA ObITh M3MepeHa. B mepByro odyepeab — 3TO JIMHEM-
Hbl€ pa3Mepbl, U CAMbIM TOUHBIM MHCTPYMEHTOM Ha CETOIHS SIB-
JIIETCS METP B UCITOJIHEHUM IJISI TIOPTHOTO.

I'panyc

M3BecTHO HECKOJIbKO pa3HOBUIHOCTEN rpaayca, 3TO 3Haue-
HUE MOpUMEHSETCSl MpU M3MEePEeHUM TeMmmeparypbl (Haubosiee
yriorpeoumbl — Llenbcuss u KenbBuH), yrna (IMOJHBIA 000pPOT
OTHOCUTEJIbHO HadyaJbHOM TOYKM cocTaBisieT 360 rpamycoB), Me-
pbl KPEMoCTH HAIMUTKOB (Hambosee pacnpoctpaHeHHoe — 40°).
MHOXeCTBO onpeae/ieHU OJHON BEIMYMHOM pa3HbIX IO CMBICTY
(pr3nYeCcKrX BEJIMYMH MOXHO OOBSICHUTDH JIMOO MaJIbiM CJIOBap-
HbIM 3aMacoM IIJIEMEHM, OCHOBABIIMM 3TU (DU3NUYECKUE CUCTEMBI
U3MEPEHMIA, INOO HEBEPOSITHO IIIMPOKUM JTHAITa30HOM U3 26 CJIOB
(cm. U. Nnbda u E. IleTpoBa), UCIIOJb3yEMbIX B HayKe.

Tem He MeHee, pacCMOTPUM 3HAUYE€HUE Tpaayca OTAEIbHO.
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Temmepatypa

M3BecTHO, 4TO BOJa — 3TO JABYOKHMCh BOAOpoia, roixydoBaTast
B TOJICTBIX CJIOSIX, M UTO Boma U3MeHsieT cTpykTypy Iipu 0°C u mipu
100°C. KanmubpoBKa BceX BULOB M3MEPUTETBHBIX TPUOOPOB ITPOU3-
BelleHa UMEHHO 110 3TOM IIKajie. 3aTeM 3TOT rPaalyCHUK BBICYHYJIU
B KocMoce u ToyHO omnpeaenwiu Temieparypy B KocMuueckom
MPOCTpaHCTBE (TAe HeT rojyooBaToil Boakl). [anee MOXHO Kaju-
OpoBaTh, HO Y€ C TOYHOCTbIO 10 0.1 — TOUHee He MoIyJaeTcs.

[ToaToMy, cOOCTBEHHO, TeMIepaTypa B HayKe MCIIOJb3yeTCs C
TOYHOCTBIO A0 AECIThIX U COT€H I'paaycoB (IIpollle U3MEPUTH TEM-
rnepaTypy 3Be3/bl, YeM TOM K€ BOJIbI).

3ametum, yto npu 0°C Boma MOXET M3MEHUTH CTPYKTYPY
TOJBKO IIPU ONpPeACJICHHBIX COOTHOILIEHHUSX BXOMASIIMX B BOAY
COCTaBJISIIOIIKX, IIPX CTPOro OIpeleeHHbIX 3HaueHusx pH, ot-
HECEeHHBIX K 3TUM cocTapisomumMm. Tak, eciu pH Boabl paBHO
5.64, To TemIiepaTypa nepexogHoro npouecca oymer —14°C (mu-
Hyc 14 rpanycoB), a He 0°C. Kpome Toro, gaxe 100% mucrtui-
JAT He obsi3arenbHO comepkut Ha 100% «IByOKHCH BOIOPOIA».
CoctaB BOIbI BCEerga TECHO CBSI3aH C TEKYIIMM COOTHOILIEHHEM
MOTEHIIMAJIOB JIJI1 KOHKPETHOIO COeAUHEHUSI, U 3TU MOTEHIIMAIbI
BCEraa MMEIOTCS B OKpYKalolleil cpene (HampruMep, B BO3IyXe).

Jlaxxe co3maB «BaKyyM» Ha 3emiie, Bbl He n30aBuTeCh OT MIOHU3U-
PYIOIIETo U3JIy4YeHMs Ha BRICOKMX YacToTax. Tak Kak TeMmeparypa,
B OTJIMYKE OT IMTOPTHOBCKOIO MeTpa (Ie MOXHO KaJuOPOBKY IpO-
WU3BOJUTD 1O MUKPOHA), SIBJISIETCS] BEJIMYMHOM ITPOM3BOIHOM, TO €€
BCeraa YTO-TO MPHUHOCUT, HAIIpUMeDP, IMKJIOH WX aHTULIMKIIOH.

Yroa

YrioBasg MeTpuKa IpeaMeTa Beeraa CBI3aHa ¢ METPOM, MO3TO-
MY YTOJI COOTHOCUTCSI K OTHOM M3 0a30BBbIX €IWHUI] U3MEPEHMUSI.
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C momouipio yrioBol METpUMKU M3MEpSeTCsl MPOCTPAaHCTBO, B
KOTOPOM Mbl HAaXOAUMCSI, U 3[e€Ch BaXHO 3HATh, YTO TaKOE IpPO-
CTPaHCTBO.

Puc. 4. Tpaucnopmup — uncmpymenm
0451 NOCMPOEHUS U UBMEPEHUS Y2A08

YenoBex 1151 0003peHMs IPOCTPaHCTBA UMEET I1a3a, Kak opraH
U3MepeHus U KaaubpoBku. OQHAKO IJ1a3 He SIBIsIeTCsl TpUdbopoM
111 TOYHOM KaauOpoBKuU. B 3aBUCMMOCTH OT CKOPOCTHM HapacTa-
HUSI MAaTHUTHOTO MMIYJbCa, IJla3 MOXET M3MEHUTh TeJeCHBII
yToJ, a MepeBod U3 IJIOCKOIo yrja B TeJIECHbIM BlieueT UMEHHO
ombku nepesona. [IpubGopsl, co3gaHHbIE U OTKAIUOPOBAHHBIE
OTHOCUTEJIbHO TIJIOCKOIO yIjia, MOTYT JaBaTh pa3Hble MOKa3aHUs
MpU MPOBEACHUN MPOCTPAHCTBEHHBIX U3MEPEHMIA.

Kpenoctb

Kpenocts HamUTKOB M3MepsIETCS B IIPOLIEHTaX COAEp>KaHUS
CITUPTa B pacTBOpE, MPU 3TOM CITMPT JIOJKEH MMeETh caM 96.6%.
IlepeBoa KpernocTu HAIMTKa B IpamyChl, BUAUMO, SIBIISIETCS MO-
OBITKOM B3aMMOYBSI3aTh TeMIIepaTypHbI OajaHC opraHu3Ma C
BHEIIIHEN CPEION.
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CekyHnpaa

DTaAJIOHOM CEKYHIIBI SIBJISIETCS B HACTOSIIEE BPEMsI aTOM U30-
TOIa Ie3UsI, B KOTOPOM 3JIEKTPOHBI BpalllalOTCsl C OMpeneseH-
HOI CKOPOCTbIO, TEpPEeCYMTAHHOW COIJIACHO MBMXKEHUIO 3BE3/.
CexkyHIa SIBJISICTCS OTBJICYEHHBIM IOHSITHUEM M CIIY>KUT JJISI OT-
cyeTa (CMHXpPOHU3ALIMU) BPEMEHU TIPU Pa3TUIHBIX U3MEPECHUSIX.
[IpapoouteneM 3TOro 3TajJioHAa OBLIM IIECOYHBIE, COJIHEYHBIC,
BOJSIHBIE, TIPYKMHHBIE, 3JIEKTPOHHBIC U MPOYME ITAJIOHBI, TOY-
HOCTb KOTOPBIX 3aBHCEJIa OT TOYHOCTU MX U3rotoBiaeHus. Cienyer
OTMETUTD, YTO aTOM 1I€3H1sI HE CBSI3aH C KaKO-JIMOO CUCTEMOI, U
€CJIU TTOTEHIIMAJ «3JIEKTPOHA» U3MEHUTD, TO BCSA CUCTEMA OTCUETA
BPEMEHHU PaCChINACTCSI.

Puc. 5. Ilpunyun pabomvt amomHbIX 4ACO6

Tak Kak ceKyHIa — YMCTO MEXaHWYECKOe TOHSATUE, U 3TOT
rapaMeTp HUKaK HE MOXET ObITb 3aJeCTBOBAH B KOHKPETHOM
CUCTeMEe, 3TO TMepeHeCeHO U B 1udpdepeHLIMATbHYI0 MaTEMAaTUKY,
KaK CPeICTBO TOYHBIX PACUYETOB JIIOOBIX (PU3MYECKUX SIBJICHUIA.
OnHako, Kak Obl TOYHO HU ObLI BbIOpaH 3TajOH JISI CEKYHIbI,
1 cexynga B 100 neT Kyaa-To mponagaeT. DTo O03HAYaeT, u4To s
MaKpooObeKTa TaKasi TOUHOCTb MOXET 00epHYThCSl KaTacTpodoit
(MOXeT OBbITh 3eMJISl U HE Ty/a IBUTAETCS).
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DHeprus

[Ipapooutenem sHepruu, MOINHOCTM ObLIa Jowmanb. Kamu-
OpoBKa Jjomaad (B TO BpeMsl He COOOIIAlIOCh, YTO ObLIO B3STO
3a 9TAJIOH — apaOCKUii CKaKyH Wid BraauMuUpCcKuil TSKelI0BO3)
MO3BOJIMJIA YCTAHOBUTH MEPY SHEPTUM — MOIIHOCTh 1 KOCBEHHO
BBIBECTM Psifi LIEHHBIX JJI HAYKW 3HAYEHUIA — amIiep, BOJIbT, 3a-
psii 2IEKTPOHA U T. 1.

OnHako, HECMOTpPSI Ha BCE OOCTMXKEHMSI COBPEMEHHOU Hay-
KM, CaMbIM TOUHBIM 3TaJJOHOM M3MEPEHUsI MOIIIHOCTU SIBJISIETCS
MMEHHO JIollaarHas cuia (MOLIHOCTh MOTOpa, TYPOUHBI U T. 1.).

Puc. 6. Baadumupckuii msxuceno6o3

HCpCBOI[ 3TOW MOIITHOCTH B BATThI SIBJISIETCS JAHBIO MOME (BaTT
KOpou4c Jiomaau 110 6YKB3.M 1 JICTYC pa3MCIIacTCA Ha C‘ICT‘II/IKe).
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KynoHbl, 15KOyau U T. 1. SIBASIIOTCS MPOU3BOAHOM OT JOIIaan-
HOI KOHCTaHTbI, M 9Ta KOHCTAHTA JIEXKUT B OCHOBE HE TOJIbKO IIpU
pacueTe MaKpOOOBEKTOB, HO 1 MPU pacyeTe siIepPHbIX peakInii.

KoHeuHo, B 3TOM cityyae ygoOHee MoJIb30BaThCs MeraBaTTaMM,
a He Merajoliaablo.

Puc. 7. Apabckuil uucmoxpoeulii CKaxKyH

Macca

I[ToHsgtue «Mmacca» MOSIBUJIOCHh HE TaK JaBHO. /0 3TOro moJib-
30BaJINCh 00Jiee YOIOOHBIM MOHSTUEM — «BeC». TakK Kak 3eMJisl C
HEKOTOPOro BpEMEHH CTajla LIapoM, a 0 3TOro ObLia IUVIOCKON U
BO BpeMeHa ApxuMena MOKOMIAach HA Tpex KUTax (CJIoHax), BCe,
4TO OBLIO PACCYUTAHO OTHOCUTEJILHO KUTOB (CJIOHOB), aBTOMAaTHU-
YeCKM MEePEeHECEHO Ha LIapOoBYyI0 (OpMY.
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bbin pazpabotaH pbryar
Apxumena, OTKaaIuOpoBaH-
HBIIA O MepaM, HauOoJee
YVIIOTPEOISIEMBIX Y pPa3HBIX
IUIEMEH, MCHOJb3YIOLINX
9TOT phblyar.

Tak kxak 3emist ObLia
IUIOCKOM, He ObUIO HEoO-
XOJIUMOCTU TIPOM3BOIAUTD
nepeKaaIuopoBKy B pas-
HBbIX TOYKaX IIJIOCKOCTH.
[TorpemHocTy U3MepeHUi
OTHOCWJIM K KQ4eCTBY OIIO-
pbl. Korma Kuthbl (CJIOHBI)
KCYE3/n, pblyar aBTOMaTh-

HCCKH IIEPCHECTN Ha Inap, Puc. 8. Imaaon xuaoecpamma,
TaK KaK CMBICI TOBEPX-  wuzeomosaennviii ¢ 1889 200y, xpanumcs
HOCTHA OCTAJICSI TIPEXHNM, ¢ Ilapuxccxoii Ilasame mep u éecos

U OT CMEHbI (POPMBI BeC
MpeaMeTa He U3MEHWIICS.

Puc. 9. 3eman na mpex caonax u uepenaxe
(ycmapeswas Konuenuus)
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DTO 03HAYaeT, YTO KUThI (CJIOHBI) CKOHILEHTPUPOBAINCH B
TOYKY, 1 TaKasi KOHIIEHTpalus MpuBeJia BIOCAEACTBUM K TEOPUU
KoJu1arca MacChl — CTSITMBaHME JIIOOOM MacChl B TOUKY Hamepen
3aJlaHHOTO MaJoro paauyca.

C nosgBnenuem 3akoHoB M. HpioToHa Ob10 0OHApYKEHO, YTO
BEC MpeaMeTa MOXET 3aBUCETh OT CKOPOCTU €ro JIBMKEHUS U Ha-
npaBieHus (K 3emie uau ot 3eMin). Bec ycoBepiiieHCTBOBaIN,
BBels MOHSTUE <«TpaBUTalMW». KoHCTaHTa rpaBuTaluu ObLIia
oIrpejiesieHa C BBICOKOI TOUHOCTBIO (0CTaTOYHO MMETh JIBa 3HaKa
MOCJIe 3aMnsTOoM JJIsl IPOBENCHMS JTIOOBIX PACYETOB).

DTa KOHCTaHTa Ha3BaHa «yCKOPEHUE CUJIbI TSLKeCTH». Tak Kak
MOSIBUJIACh CUJIa, a CUjla — 3TO MOIIHOCTD (JIoIIaab), BEC IepeBe-
JIeH B JIOIIAANHYIO KOHCTaHTY, 1 ¢opmyia F = mg oueHb TOYHO
5T0 oToOpaxaeT. CBs3b KOHCTAHT (3aByaJIMpOBaHHasI) ITO3BOIMIIA
OCYILIECTBUTh MEPEBOPOT B aTOMHOM (pusuke. KcraTu, ponab jo-
maau B obecrneyeHUM XXK1M3HU Ha 3eMiie BriepBbie onucan CBUQT.
BrniocnenctBun GbLIO OOHApPYK€HO, UTO KOHCTAaHTAa I'paBUTALIAU
MMeeT pa3Hoe 3HaueHUe Ha IO0JI0Ce M Ha 3KBaToOpe. DTO MO3BO-
JIMJIO TOYHO paccuyuTaTh popMmy 3emin — cdepoun rpyiieBuI-
HOM (opMbl (Tpylla mepecnesasi, TO3TOMY MOPIIMHBI — TOPbI
U BJIaXKHasl MeCTaMy — OKeaHbl). OTMETUM, UTO U3 ABYX Macc —
WHEPLMOHHON (Harmpumep, MecoK) U HEMHEPLIMOHHOM (11apoBast
MOJIHHUS) COBpEMEHHAsI HayKa MCIIO0JIb3YeT TOJbKO MHEPLIMOHHYIO
Maccy, JJIs KOTOpOii BbIBEIEHbI BCE 3aKOHBI €€ TTOBEIeHUST KPOME
OJIHOTO: YTO TAKOE MHEPLIMOHHAsI Macca 1 IIoYeMy OHa CYIIECTBY-
eT. TeMm He MeHee, 110001 BT HEMHEPLIMOHHOM MAaCCHhI ITbITAIOTCS
MOJIYYUTh C UCMHOJb30BaHMEM MHEPLIMOHHOM, U KOTJa 3TO MOJy-
yaeTcs (HampuMep, saepHasl peaklyvsi), HeIpeMEeHHOE KeJlaHue
HCIIOJIb30BaTh 3Ty Maccy B KauecTBe opyxkus. M3BeCTHO, UTO He-
WHEePILMOHHAs Macca — 3TO YETBEPTOE COCTOSIHME MHEPLIMOHHOMI
Macchl (T1a3Ma), ¥ B 3TOM COCTOSIHUM MarHUTHBI UMITYJIbC BCET-
1ia omiepeskaeT 3apsii, T.€. SIBJISIETCS KaK Obl «pa3BeIUMKOM» 3apsiaa
(JI. Jlanmay) 1 yka3bIBaeT MyTh 3apsay. 3apsii TOXE UMeeT Maccy,
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TaK KaK 3TO — CHCTeMa KBapKOB, M KaXIblii KBapK IMPUBEIECH K
JOolIaAMHOU KOHCTAHTE.

MOXHO IPOCMOTPETh U IPYTHE€ COOTHOLIEHUS, UCIOJIb3yEMbIe
B HayKe, HalpUMep, CBETOBasl SIPKOCTh, HO 3TO — Ta Xe camasi
JIoLIaguHas KOHCTaHTA.

Konctantel ComHeunoit CucreMsl
NPUMEHHUTEILHO K 3eme

1. Myssikaasnsiii pag DO RE MI FA SOL LA SI NA

DTOT psiA MO3BOJSIET KOAWPOBATH J00YI0 MHGpOpMALUIO B
64-3HaKOBOI a30yKe.

2. Psan ®ubonayun

Copepxumoe yncina @PuboHaYYM 10 HOMEPY YUCa SIBISIETCS
KOMAaHJIOM, U KOAOM, UJIU CTPYKTYPOW.

3. OKTaBa — 4eTHOEe OCHOBAHME OKTABBI ONpeAeisieT BeCh CIEeKTP
CBsA3eil CTPYKTYP

OxTaBa paccyuThIBaeTCs C JIo0OI TOUHOCTHIO. B mipuiioxeHuun
K TOMY 8 «XOJOIHBIIA SIACPHBIA CUHTE3» MPUBENCHBI MPUMEDPHI
Mpeodpa3oBaHusI YETHBIX CTPYKTYP B HEUETHbIE, ITPaBOCIIMpPasib-
HBIX — B JIEBOCIIMPAJIbHbIE.

BoiBoabl

MeTp niepeBelieH B OKTaBy KaK Mepa peaKlii B IPOCTPAHCTBE.

CeKkyHIa pacCUMTHIBAETCSI IO MATHUTHOMY MMITYJIbCY.

Temnepartypa 3aBUCUT OT a3bl COCTOSTHUST OKTaBBbI.

TenecHbIl yron sIBISIETCS CIEACTBMEM CKOPOCTU M3MEHEHUS
MarHUTHOTO MMITyJIbCa.

Macca HeuHepUUMOHHAasl SBJISIETCS OCHOBOW WHEPLMOHHON’
Macchbl, a He HA00OPOT U T. 1.
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Ha ocHoBanuu m3MeHeHHs] CHCTEMbI O0TCYeTa (PU3NYECKUX BeJIH-
YMH MOCTPOEHA MHAS KOHIENIUsS MHPO3IaHus ¥ (DOPMBI €ro cyie-
CTBOBAHMS.

MNHbIMU cioBamu, TipeacTaBUM cebde ycaab0y ¢ MpUCTpoiiKaMu
TUINA XO3IMCTBEHHOro NIBOpa, BKIIOYasi KOHIIHIO. CoBpeMeH-
Hasg HaykKa — 3TO B3IJISIA M3 KOHIOIIHM, MTO3TOMY Hay4yHbIe 3Ba-
HUSI MOXXHO CBECTU K MUHUMYMY — KaHIMUIAT JOIIAAMHBIX HayK
(KJIH) m 1. n. Kak u3BecTHO, JIOmMAaAb B IOM He NMPUBOAAT, U BCE
OMBITHl C KJIOHMPOBAHMEM, M300peTeHMEeM 3JIMKCUpa Oeccmep-
TUSI CMEIIHBI B CBSI3U C TEM, YTO HMKTO €llle He OOBSICHUJ, KaK
YCTpPOEHA XKMBasl KJIeTKa U KaKue MpUOOpbl HEOOXOAUMBI IIJisI €€
paccMoTpeHus (Ha OKTaBax BhILIE YEJI0BEUECKOTO IJ1a3a).

Bea TE3MHO®OPMAILIUA, nakomiennas YEJIOBEYECTBOM,
MozKeT ObITh Hcnob30BaHa TobK0 B IIOTPEBUTEIBCKOM o6mie-
ctBe, rie HE TPEBYIOTCSI 3nanus, u rae HeT Heo0X0AUMMOCTH CYH-
TaTh Ce0s YeJI0BEKOM, TO eCTh 00beKkToM, nMetomum MO3T.

3akonbl Makcuma
(Ycaoenoe nazpanne or A. M. XaTpi00Ba)

Ilepsbiii 3akon Makcuma o JIBUXKEHNNU

Macca unepmna moavko 6 cayuae omcymcmeus 31eKmpu1ecko2o
nomenyuana.

Bropoii 3akon Makcuma o JIBUXKEHWUNU

Cymma snekmpuueckux NOMEHYUAI08 & C80UX OKMAasax ece20a
PABHa HYAI0.

[Tpumep. MonHMs IBUTAETCS HE T10 CIIyYallHOI TpaeKTOPUMU.

Tpetuii 3akon Makcuma o IBUKEHUN

Jltoboe HapyweHue ycno8uili cywecmeos8aHus MAcHUMHO20 UM-
nYAbCa 8 JHCUBOTLL KAemKe 8bl3bleaem ee eubens ¢ nepepacnpeoeneHuem
21eKmMpu1ecKk020 NOMeHyuad.

(OmnbiThl B. M. lokyyaeBa).
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YerBepTsiid 3akoH Makcuma o JIBUKEHNHA

B neunepmmuoii cucmeme epems 0sudicenus 6ce20a MoYHO OMHECEHO
K pasHocmu mexncoy HaKONAeHHbIM OMPUUAMENbHbIM INEKMPUYECKUM
NOMEHUUANOM U NpedesbHbIM (OMPUUAMENbHbIM UAU NOA0NCUMENb-
HbIM) INeKMPUUECKUM NOMEHUUAAOM 8 CBOUX OKMABAX.

IIarsbii 3akon Makcuma o JIBUXKEHN N

Ipasumayuonnas cocmasasarowas He UHEPMHO20 mMeaa 6ce2od
PABHA HYNIO.

OTCyTCTBHME CONPOTUBICHUS 3JEKTPUYECKOTO IOTEeHIIMAaja
(omHOroO 3HaKa) MPMBOAUT HEMHEPTHYIO Maccy B IBUXKEHUE, Orpa-
HUYEHHOE TOJIbKO MpeesibHbIM (OQHOIO 3HaKa) COMPOTUBICHUEM
Bakyyma. Eciu sieKTpuyecKuMil MmOTEeHLMaNA Cpelbl JBUXKEHUS
“MeeT MPOTUBOIIOJOXHBINA 3HAK MO OTHOIIEHUIO K 3HAKy 3JIeK-
TPUUYECKOTO TOTEHIIMaja HEMHEPTHOM MacChl, TO MOTEHIIMAIbI
CYMMMPYIOTCSI.

IlecToii 3akon Makcuma o IBUKEHNHA

Ilpu deuxncenuu uzdaemcs 38yK, MmoH KOMOPO20 COOMEENCMEYem
MOHY pacxodyemozo 31eKmpuveckoeo nomenyuara. Bvicoma mona
38YKQ 3a8UCUM OM MEKYULe20 3HaA4eHUsl INeKMPU4ECK020 NOMEHUUA-
1a HeUHePMHOIL MACChl.

Cenpmoii 3akon Makcuma o IBUKEHU N

Bpems deuncenus onpedensemcs manoit oxkmasoi. Ee anexkmpuue-
CKUILI NOMEHUUAN He MOodcem Oblmb UCNOAb308AH NO-0PY2OMY, Helceau
0151 OpeAHU3AUUU OBUNCEHUS.

BocbMmoii 3akon Makcuma o JIBUKEHWHA

Ilpocmpancmeo deuscenus onpedensemcs moavko epasumo-mae-
HumHolM Koumypom Kocmoca. Ipasumo-maenummbiii konmyp Koc-
moca umeem 3aMKHYmblili 006em, U HUKAKOU 006eKm He MOJcen e2o
NOKUHYMb.

Paouyc epasumo-maenumuoeo konmypa Kocmoca cocmaénsiem
10728C

(C — ckopocTb uMMyJibca Ha 48.5 oKTaBe B MAarHUTHOM I10JI€
3emnn).
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Hesarbiii 3akon Makcuma o [IBUKEHNHA

Maenumosnekmpuueckoe none osudicenus: gopmupyemcs epa-
BUMAUUOHHbIM NOAEM 3A0aHHOU 4acmomol, NOIMOMY HA 00seKme
docmamouHo umems epasumMauuoHHbLil eeHepamop. Ipasumomachu-
moaneKkmpuuecKuil eenepamop (HeboAbULOU MOWHOCIU) CAYHCUM O
nepemeuieHUss 8 CMeNCHoe NPOCMPaHCcmaeo.

Hecarplii 3akoH Makcuma o JIBUKEHUA

Obuwas sHepeemuueckas macca (6KAUAS HEUHEPMHYIO) He 00AiC-
Ha Npesvliuams 3SHepeemu4eckoil Maccol Cmapmogozo KoMHNAeKca
(nanpumep, JIynol). InekmpuuecKkue nomeHyuanbl césa3ell UHePMHOU
maccwl nepecuumolearomces 6 56.5 okmagy u He mocym 0blmb UCHOAb-
308aHbl 0151 POPMUPOBAHUSA KOHYCA CYNEPNO3UUUU 2PABUMAYUOHHBIX
yacmom.

OmunnaaoaTteiii 3akon Makceuma o JIBUKEHU A

B konycax, o6pazoeannbix epagumayuOHHbIMU 2eHePAMopamu Kax
MUHUMYM 08YX HEUHEPMHbIX MACC MO2YM PACNOAA2AMbCS NOAHOCHIbIO
UHEpMHble MACCbl, UX INeKmpu1ecKue NOMeHyualbl, nepesedeHHble
6 56.5 okmagy He 00AHCHbL NPesblUaAmb 2N1eKMPUHEeCKUll NOMEeHYUAN
0151 06pA3068aHUSA KOHYCO8.

JIBenaauaTolii 3akon Makcuma o IBUXKEHUUN

Heunepmnas macca paziuuHblx 31eKmMpu4eckux OKmae cocmo-
AHUA NpU 08UMNCEHUU He 00AXCHA uMemb pazdenenue boiee, yeM HA
3nauenue C cmexncnoil okmaegwl. 3HadeHrue C — B BOCBMOM 3aKOHE.

Makcumanvhoe paszdenenue HeuHepmMHOU MACCbl NPU OBUNCEHUU
cocmasnsem 32 C.

IHosicHenue:

Kaxnaa HemHepTHaa mMacca (CBOei OKTaBbl) JABMXKETCS HE3aBH-
CHMO.

Bcero — 36 3akonoB u 192 ciencTBus.

CaenctBue 1. Kaxnapiit KocMuueckmnii 00beKT, 001a1at0nIniA
HEMHEPLIMOHHOI Maccoii, UMeeT COOCTBEHHOE BpeMsI KU3HU.

CnenctBue 2. MHepuroHHast Macca MUMEET BpeMsl )KM3HU, OTIpe-
JeJsieMOe TUIOTHOCTBIO 3apsiIOBOTO 9KBMBAJIEHTA CBSI3M MOHHBIX

CTPYKTYP.
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Caencrsue 3. /1151 Hen-
HEePLIMOHHOW MAacCHI Bpe-
MsI pacmaja oIlpenelsieT-
cs 4epe3 CKOpPOCTh pac-
raja HauBBICIIE OKTaBbI
YaCTOTHI CBA3U.

(ITpu nBwkenuun Koc-
MHYECKOro Kopaodjsa 0e3
MATHUTO3JIEKTPO-TPaBH -
TAIMOHHOTO TreHepaTopa,
B NepBYI0 ouyepedb, JMK-
puaupyercs MO3I, u B
MOCJIETHIOK — OOIIMBKA).

CaencrBue 4. Jliob6as
HeMHEepIMOHHAas Macca
o0JramaeT MAarHUTHBIM T10-
JIeM, U CKOpOCTb pacraja
MarHuTHOTO TIOJISI OTIpe-
JIEJISIET BpeEMS. Puc. 10. Jluxeuoauus Mo3zea

3aKmoyeHue

B 3akmoueHun paccmorpum 3¢ heKT BEIOpOca MacChl WU pe-
aKTUBHOE JIBVKEHUE.

HensBecTHB KOHCTPYKIIMM, MCIIOJB3YIOIIME WHON CIOco0
MOJIyYeHUSI PEaKTUBHOI TATM, KpOMe KaK MCITOJIb30BaHUE COII-
na JlaBansa. Ho Ha apeBHUX pUCYHKaX Mbl BUAUM HU300pakeHUs
KOCMOHABTOB B KOPaOJIsiX, UCKIIIOUAIOLIMX UCIIOJIb30BaHUE COTLIa
JlaBans. YuutbiBast, 4To Opu pacyeTax coruia JlaBajast UCIOIb3y-
eTcsl 100aBOYHBIN WieH MU3BECTHOM (hOpMYJIbl, 3TO HaKJaabIBaeT
3alpeT Ha MCIOJIb30BaHME MHBIX MPUHIIAIOB TMOJYyUYeHUST peak-
TUBHOM TSTU, TIpUYEM YyIEJIbHBI UMITyJIbC — B auana3oHe 300-
440 cexyHz.
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HMcnonb3oBanue adekra Panke 1Mo3BONIMIIO pacCUnTaTh KOH-
cTpykumio 0e3 coruta JlaBang ¢ ymenbHbIM mMmnyiabcoM 8000-
32 000 cexyna. HackoabKo Tpu 3TOM M3MEHSITCS KOHCTPYKIIMSI,
CHUCTEMa YIpaBJCHUs, a TaKXe MOBBICUTCSI HAaJEKHOCTb, MOXHO
TOJBKO TIPeArnojioXuTh. [lepBble 0Opaslibl MPOIUIM YCHEUIHbIE
ucnbiTanus B 1988 rogy m mo mpexncrasieHuio 6 cektopa CM
CCCP (nau. B. B. ba6aes) yumu B CIIIA, roe Obl1a HeMeIJIEHHO
co3gaHa jgadoparopus. B Poccun 510 HanpasieHue ObUI0 JTUKBU-
nupoBaHo, HO U B CIIIA He cMornu pa3oOpatbes B adekTe 6e3
aBTOPCKOTO COIMPOBOXKICHMUSI.

HMcnonb3oBaHue MHBIX NMpuHLUNOB (Tuna 3¢pdekra MeiicHe-
pa) gaBisgeTcss OpenoM — 0e3 3HaHUs JIeUCTBUTEbHBIX KOHCTAHT,
CTPYKTYpBI aTOMa, a TakKxKe 3aKOHOB Makcuma BHelTHUe 3¢ ¢GeKThI
HEe MOTYT ObITb OCHOBOI ABWXKEHMS, TeEM 0oJjiee, IMpU UCHOIb30Ba-
Huu ¢pusuku H. bopa u tabmuusr [I. MenaeneeBa. Bece pacemo-
TPEHHOE BbIIIIE UMEET HEMOCPEACTBEHHOE OTHOIIIEHWE K MTOHMMa-
HUIO TIPOLIECCOB, TTpoucxoasimx npu padote [Tporpamm «CaeT]I».

Mbl a1 HauaJIbHOE «OMOPHOE IMTOHMMaHMe» , KOTOPOe, Ha Halll
B3IJISIA, AAeT BO3MOXKHOCTD IIPOABUIAThCS BIIepe] Ha MyTH MO3Ha-
HMS O COBPEMEHHOM HAayKe, KaK TAKOBOM, a TAKXKE BCETO TOTO, 4YTO
HEIOCPEICTBEHHO CBSI3aHO C MPUMEHEHWEM M MCIIOJIb30BaHUEM
ITporpamm «CBetJI» B HacTosI1Iel pealbHOCTU 3TO, BO-NIEPBbIX.

A Bo-BTopbiX, 111 HAWMBOJIEE JIFOBO3HATEJIBHbBIX U
ITPO3OPJIMBLIX, nns Tex, KTo Bce ele «onupaercsi» Ha TOPY,
KaK OCHOBY MpakoOecHsi, # Ha BCI0 COBPEMEHHYI0 Hay4dHyi0 0as3y,
MbI yIOJTHOMOYEHBI COOOIIUTD «MOJ 0OJIBIIUM CEKPETOM», UTO «...
IJISI TOTO, YTOOBI co3a1aTh Tako ['eHepaTop, HEOOXOAUMO UMETH
COOTBETCTBYIOIIIE KAYecTBA M MOTeHIMAN, 6€3 KOTOPBIX CO31aTh
Takoil ['eHepaTOp MPOCTO HEBO3MOKHO, /1aXKE €CJIM ITPaBUJIbHO I10-
HUMAaTh MPUHIIUII €T0 paboThI».

30.07.2013 r.

U3 cepuu cmameii «3nanus om Na_uaia»
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... ecau npaeda ono —
Hy, xomsa 6vt na mpemb, —
Ocmaemcs o0Ho:
Toavko aeuv-nomepemsn!
B. C. Bvicouxuii.

Hy a 3aempa cnpocam demu,
Hasewyas Hac ¢ ympa:
«Ilanvt, wmo cxazaau 3mu
Kanoudamot 6 doxmopa?»
Mpbt omeemum nawum uadam
npaedy — um He éce pasHo,
Youeumeavnoe psadom, Ho ono —
3anpeuiero.

B. C. Bvicouxuii.

O coBpeMeHHBIX 3HAHUSX Oojiee WM MeHee 3HalT Bce. Kak
ObUIM TIOJyYeHbI 3TU 3HaHUsS, B O(UMLMATIbHBIX M3TaHUSIX OIM-
caHo. Bce 3HaHms mig yenoBedectBa nociaeanue 18 000 net BbI-
JIaBaJIMCh CTPOTO JO3UPOBAHO, O€3 PACKPHITHS MIOHUMAHUS CYTU
O0ILIe KapTUHBI IPOUCXOISAIINX MpoLeccoB HA Muarapa-3emie.
D10 ObLIa MporpaMma s30ponapazutndeckoir CucteMsl Ypaniie-
Hus. [To3ToMy MpM YTEHUM HACTOSIIEro MaTepuaja He CleayeT
3a0bIBaTh, YTO peuyb OyAeT UATU O MPUHILIMITMAIBHO HOBBIX KOH-
LIEMUIMAX, 3a10XEeHHBIX B OCHOBY paboTtel [IPOI'PAMM «CgeTJI»
W OMMCAHHBIX B Tpyaax Pycckux YueHsix, Takux kak H. B. Jle-
BaloB: «Mcrounuk XKuznu» toMm 1-10, «IlocnegHee obpaiieHue
K YenmoBeuecTtBy», «CymiHOCTh M Pazym» u npyrue, A. M. XaTbI-
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00B: «XO0JOIHBIN siAepHBIM cuHTe3» ToM 1-8, H. A. Mopo3os:
«Xpucroc» ToM 1-7 1 apyrux, HbIHE 3APABCTBYIOIINX, U KaK 3TU
KOHIIEMLIMU MOXHO MEePEeBEeCTU Ha SI3bIK COBPEMEHHON HayKU JIJIs
CETOIHSIITHETO MOHUMAHUSI.

C uesibl0 MOHMMAHUSI MPUHLMIIOB U 3aKOHOB OTHOCUTEIBHO
ITporpamm «CBeTJI» (1, B YaCTHOCTHU, UX OCHOBBI — ['eHepaTopa
[Icu-nonst) HeO6XOOMMO MPOBECTM HEKOTOPBIE aHAJIOTMU C CO-
BPEMEHHBIMU 3HAHUSIMMU, U3JTOXKEHHBIMU B aKaJeMUYECKUX M3/1a-
HUSIX, UTO U CIIeJIaHO B CTaThe.

To, Kakasg MHCTpYMeHTaJIbHasl 0a3a y Hac HCIIOJb3yeTCsl CO-
BpEeMEHHOM HayKoli, Bce OoJiee UM MeHee 3HalT. MHe Obl XO-
TEJIOCh pa300paTb MHCTPYMEHTAJIbHYIO 0a3y, MCIOJb3yeMYIO, B
YaCTHOCTU, B MOHOTrpapum «XOJOMHBIN SIIePHBIA CUHTE3», KakK
HauboJjiee MpUeMJIEMYIO JJisi MO3HAHUS MPOLECCOB, CBSI3aHHBIX
¢ Ilporpammamu «CBeTJI» 1 3apoxnaromieicss (Bo3poxaaeMoit)
HOBOW HAYKOW. Drto 6yner mpole [uist TeX, KTO He 3HaI Aa
elle 1 3a0bl1, Mpolle OyaeT NpUHATL 3T HoBblie 3HaHUs.

MaremaTuka

— 3Hak omnpeaesieTcsl KOMIUJIEKCHON (yHKIIMel, HalmpuMep,
BMECTO +, — MCIoJb3yeTcsl 32 3HaKa;

— TPYJOEMKOCTb pellieHus 3a1a4 yrpaniaeHust N (0e3 ¢akTo-
puana).

CoBpeMeHHasl MaTeMaTuKa — 3TO OOJbllasi MycopHasl Kyda,
Mpu pasrpedaHu KOTOPOI yaaeTcss HAliTH TO, UTO HAJO.

ABtoMaTbl CucteM YmpaBieHUSI 3eMJIM TOXE MCHOJIb3YIOT
MaTeMaTUKy, HO TaM HET MHTEeTpaJibHOTrO 1 auddepeHnaibHO-
ro ucuuciieHunit, Het pssagoB @M. Taiuiopa, OTCYTCTBYIOT (PYHKIIMK
®. beccens, 1. Heitmana u npyrue.

B 10 ke BpeMsi ABTOMAThI BBITIOJHSIIOT CBOIO pabOTy C UCIOJIb-
30BaHMEM 3THUX HAOOPOB, HO BEIYMCIUTEILHBIN MTPOLECC ITOCTPO-
€H T0-UHOMY.
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Bce dopmynbl, KOTOpbIe HC-
noyibdyeT CucreMa YmpapieHMsI
3emiu, pa3aeiaeHbl Ha 2 TPYIIIHL.
I'pynna 1: dopmynsl mist pa-
OOTHI ¢ peleTKaMu aTMochephl ¢
12400 > h > -4400 MeTpoOB.
I'pynna 2: popmynsl ajst pabo-
ThI ¢ Mo3roM aTtMocdephl.
Bce ocrampHOe OBUIO cheina-
HO (M pacCYMTaHO) IO YCTAHOBKU
ABTOMATOB YTIpaBlIcHUSI.
IIpumep mnoameHbI MOHATHI B
COBpPEMEHHOM MaTeMaTHKe pac-
KpbiBaeT PoionukoB IOpuii Crena-
HoBMY. Pycckuii mcciemoBateb,
n300peTaTesib  M3HOCOCTOMKMX
HOKpBITUM, co3maTenb EnuHo
Teopuu TmoJsi, Ilepromnueckoii g"c' 1. 1O. C. Potbnuicos —
OKmMOop mMexXHuU4eCKux HaykK,
TaOIMIIbI 3JIEKTPOATOMOB, MAaTEeH- ucciedosamens
TOBe, pa300JayuTeb JOXHBIX
YCTAaHOBOK U IIPOrpaMM 30MOMPOBAHUS B CUCTEME OOpa30BaHUSI:

http://traditioru.org/wiki/ PeioHukoB_Opuii  CtenmaHoBuu

I1 = MHuoxumMoe X MHoxuTtenb, 2 = Cymm-e+CyMM-¢
CTEIIEHb= A", A — ocHOBaHue, n-ToKa3aTejab CTCIEHU.

Taoauna 1
Tabnmna yMHOXKeHHUS Tabmuma cyMmmMupoBaHus
pycoB
1x0=1=1 1+0=1
Ix1=1'=1 1+1=2
Ix2=1=1x1=1 1+2=1+1+1=3
Ix3=1=1x1x1=1 1+3=1+1+1+1=4
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Oxkonyanue Ta0omup! 1

Ta6iamnua yMHOKEHUA
pycoB

Ta6amnua cyMMHpOBaHUS

Ix4=1*=1x1x1x1=1

1+4=1+1+1+1+1=5

1x5=15=1x1x1x1x1=1

1+5=1+1+1+1+1+1=6

1x6=1=1x1x1x1x1x1=1

1+6=1+1+1+1+1+1+1=7

Ix7=1"=1x1Ix1x1x1x1x1=1

1+7=1+1+1+1+1+1+1+1=8

1x8=18=1xIx1x1x1xIx1Ix1=1

1+8=1+1+1+1+1+1+1+1+1=9

1x9=1°=1IxIx1x1x1xIxIx1x1=1

1+9=1+1+1+1+1+1+1+1+1+1=10

Ix10=1""=1x1x1x1xIxIx1x1x1x1=1

[+10=1+1+1+1+1+1+1+1+1+1+1=11

2x0=2%=1 (2x3=2°=8 He paBHO
3x2=3?=9)

2+0=2 (2+3=3+2=5)

2x1=2!=2 2+1=3
2x2=22=2x2=4 2+2=4
2x3=23=2x2x2=8 2+2+2=6
2x4=24=2x2x2x2=16 2+2+2+2=8

2X5=2=2x2x2x2x2=32

24+2+2+2+2=10

2x6=2=2x2x2x2x2x2=64

2+2+2+2+2+2=12

2x7=27=2x2x2x2x2x2x2=128

2+2+2+2+2+2+2=14

2x8=28=2x2x2x2x2x2x2x2=256

2+24+2+2+24+2+2+2=16

2x9=29=2x2x2x2x2x2x2x2x2=512

24+2+2+2+2+2+2+2+2=18

2x10=219=2x2x2x2x2x2x2x2X
2x2=1024

2+2+24+2+2+24+2+2+24+2=20

Bo-nepBbIx, OoTAeIMM MaTeMaTUKY YMCIOBYIO (LIM(pPOBYIO),
IJIe CYUTAIOT TOJILKO LIM(PHI, OT MaTeMaTUKKU IPEeAMETHOM, Tae
NEUCTBUSI TPOU3BOIST C MMPEeIMETaMU, T. €. CUET IPeaAMETOB (CUeT

PYCos).
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Bo-BTOpBIX, B IEHCTBYIOIIECH MAaTEMATUKE TTOYEMY-TO Mbl Haya-
JIO cueTa BeleM C eAUHMIIBI, a He ¢ HosI(?), a TaOIUIly «yMHOXe-
HUSI» Ha IIKOJbHBIX TeTPaJsIX HAUMHAEeM CUMUTATh C 2, a HE C e1u-
HUIIBI, TPX 3TOM He TTOKa3blBaeM YMHOXXEHME Ha HOJIb U €IMHMUILY.

B-tpetbux, B Iipupoae HUYEro APOOHOrO HET, a €CTh TOJBKO
11eJIble TPUPOIHbBIC €NMHUIIbI.

B-yeTBepTHIX, B NIPUPOJAE HET HAYETO OTPULIATEILHOTO U I10-
JIOXKUTEJIbHOTO, a €CTh peajlibHble MPEAMEThl U, COOTBETCTBEHHO,
HanucaHHbIe HM@PHI, TOrAa KaK MOJOXUTEIbHOE 1/UIN OTpHUIla-
TeJIbHOE — €CTb YCIOBHOCTb U/WUJIW MHEHNE OTAEJbHbIX JIUILI WU
TPYIIbI JIUII.

B-naThIX, 3HaKU TUTIOC «+», MUHYC «—», YMHOXMTD «X», pa3-
NEeUTh «» HU K KaKOMY YUCIy W/WUId TIpeaAMeTy He MOIYT IpHu-
HajJJIeXXaTh, TaK KaK OHU CUMMBOJIbI IEMCTBUS C MpeaMeTaMu U
HudppamMu.

B-mecThIX, BCSIKOE CJIOBO TOJKHO UMETh JJOTMYecKoe U (PyHK-
LIMOHAJbHOE MPOOIKEHUE T.€. NeHCTBUE, HAIpUMep: CyMMa —
CYMMMPYET; YMHOXEHHME — YMHOXAET; Ky3Hell — KYyeT; XXHell —
>KHET, CUETOBOJl — CYET BEJET, JUKeI — JDKET, U T. [I.

Ddu3uka

YacToTHO-BOJHOBAsI-ITy4YKOBasi MOJEJIb C KOHKPETHOI MOpdo-
JIOTMeil 1 KOHKPETHBIMU CTPYKTYpPaMM CBSI3U.

[ToreHuman MoXeT ObITh TOJBKO OOBEMHBIM (HAampUMeEp,
BOJIBT/M? [IJII MATHUTHOTO MMITYJIbCA), U €T0 JIMHEITHAs TTPOCKIINS
CMbICJIa HE UMEeT.

ITyykoBasi BojiHa UMEET BOCEMb IMapaMeTpPOB, OJUH U3 HUX —
YTOJ1 HaKJIOHA CITUpaJu.

He cymectByeT npsiMo oTpMLIaTeIbHOIO MOTEHIIMaaa. DTo yc-
JIOBHBII MapaMeTp, OmnpeaesieMblii YIJIOM HaKJIOHA CIUPAJIM CO-
IJIAaCHO 3HaKoBoM cucteMe (32 3Haka). Yroi ot 21.64° 1o 39.88° —
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3TO U TIPUHSATO 3a MOJIOKUTEIbHBIN MOTeHIINAN, U YroJ oT 21.64°
no 43.50° — orpuuAaTeNbHBIM MOTEHIMANA. DTO YINIBI UIST BCEX
KUBBIX KJIETOK Ha 3emuie. Ha npyrux miaHetax oHM MOTYT OBITh
IPYTUMHU, U CUCTeMa XM3HeoOecTieueHNsT 3eMJIN TTOIIePKMUBACT
WMEHHO 3TU COOTHOIIEHUS.

XumMud

I'paBHTO-3/1€KTPO-MATHUTO-YYKOBO-BOJHOBAs Tabviia Makcuma.
Kpatko o Tadmne Makcuma. D10 — ceTka oT 12 10 256 oKTaBbI
BCEX BO3MOXKHBIX CBSI3€il CTPYKTYp ISl BCeX TUIIOB IOJIe U UX
B3auMojeicTBuii. Bcero u3 tadauibl Makcuma MOXHO TTOJYYUTh
10% 31eMEHTOB, OTJIMYAIOLIMXCS XOTsI ObI OMHUM IMPU3HAKOM.
Peakuuu — B3aumojeiicTBie pa3IMYHOTO TUIIA BOJH M MX SHEPTHid.
To xe camoe roBoput u 0. C. PeiOHMKOB. HeT HUKakux xu-
MUYECKMX peaKlMii — eCTb 3JIEKTPOMAarHUTHOE B3aUMOACHCTBHUE.

Mopdoaorusa u cummeTpus

— 18 oceit cumMerpum + 6 TpaHcaauuil (6e3 (GpyHKIIUM Bpe-
MEHU), 24 afIUTUBHBIX (3HAYEHNE BEJIMYMHBI, COOTBETCTBYIOLIEE
LIEJIOMY OOBEKTY, paBHO CyMM€ 3HAYEHWI BEJIWYUH, COOTBET-
CTBYIOLIMX €ro 4actsaMm) U 108 MyJabTUIUIMKATMBHBIX BapUaHTOB
cummetrpuu. (Eciim ¥ B3aMMHO TpOCTBI, TO KaXKAbIA IEIUTENb
NpOMU3BEACHUSI MOXET ObITh €IMHCTBEHHLIM O00pa3oM MpeacTaB-
JICH B BUJE MPOM3BEACHUS ACIUTENC U 1, 1 00paTHO, KaXaoe
TaKoe MPOU3BEICHUE SIBIIETC aenurteneM mn. OTclona Clenyer,
YTO (DyHKUMS MYJIbTUIIMKATUBHA);

— 3 mpocTpaHCTBa pacYETHBIX U

— 8 IIPOCTPAHCTB AEUCTBYIOIINX;

— 36 BapuaHTOB ITpeoOpa30BaHUS OTHOI (DOPMHEL.
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Bpems

OTHeCceHO K MarHUTHOMY IOJIF0 MaKpOOOBEKTa.

DTajloH BpeMEeHU — JIBUKEHME MAarHUTHOTO MMITyJIbca B Mar-
HUTHOM Tiojie 3eMJIu (11 HEMTPOHHOTO IIpOoCTpaHCTBa). s
IPYTUX MPOCTPAHCTB — Apyrue atajioHbl. Kaxnas 6uoctpykrypa
UMeeT COOCTBEHHBIN 3TaJlOH BPEMEHHU.

— Ortcuera BpeMEHU — OTHOCHUTENIBHO TJIOCKOCTH, TTOCTPOEH-
Hoi1 1o mHuY CeBepHBIi TTOII0C — MarHuTHast och 3eMJIN.

DTalOHOM CEKYHJBI SIBISIETCSI B HACTOSIIIIEe BPEMsI aTOM U30-
TOIIa 11e3UsI, B KOTOPOM 3JIEKTPOHBI BpallalOTCs ¢ ONpeaeaeHHON
CKOPOCTBIO, TIEPECYUTAHHOI comlacHO nBWXeHMIO 3Be3n. Ce-
KyHJa SIBJISIETCSl OTBJCYEHHBIM MOHITUEM U CIYXUT IJIsI OTCUeTa
(CcMHXpOHM3aLMW ) BpeMEHU MPU pa3IMYHbIX u3mMepeHusx. Caedy-
em ommemums, Ymo amom ue3us He C8513aH ¢ KaKoli-aubo cucmemoll,
U ecau NOMeHYyUan «31eKmpoHa» U3MeHUMb, Mo 8Cs1 CUCMeMa omcye-
ma epemeHU paccoinaemcs.

Bakyym

Crtporo (a3upoBaHHOE MPOCTPAHCTBO C KOHKPETHBIMM 3Ha-
YEHUSIMU TPaBUTALIMOHHBIX, 3JIEKTPUYECKHUX M MATHUTHBIX CO-
CTaBJISIONINX, CYIIEPIIO3ULIMS (TO €CTh HAJIOXKEHMS) 4acTOT MpU
MPOXOXAECHUM CUTHAJIA.

Pannyc BceneHHOI He U3MEHSIETCSI.

MakcumainbHast CKOpocTh curHana=10%*C,

JBUXXeHMEe B BaKyyme 0e3 IpaBUTO-MarHUTO-3JIeKTPUUECKOIO
reHepaTropa — 3TO ABUKEHME MeJia 10 KJIACCHOM TOCKe — HaJaoJI-
ro He XBaTHUT.

Tunbl noJieii ¥ B3auUMOIeCTBHIA:

— I'paBUTALIMOHHOE;

— BJIEKTPUUYECKOE;

— MAarHMTHOE;
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— TPaBUTO-3JIEKTPUUECKOE;

— TPaBUTO-MarHUTHOE;

— BJIEKTPOMAarHUTHOE;

— TPaBUTO-3JIEKTPO-MarHUTHOE.

512 TUIIOB B3aMMOAENUCTBUI ATUX TTOJIECH.

Kaxnoe u3 mosneit nMeeT CTpOro onpeaesieHHbIN psij 3Hade-
HWI, HaIpyuMep, IJIs8 MarHUTHoOTo moist — 1o 4, 8, 16, 32, 64,
128, 256. DnekTtpuueckoe Iojie uMmeeT yxe psan 107 3HaueHwMIA,
rpaBUTALIMOHHOE TIoJIe — 10?* 3HaYeHMIA.

IIpocTpancTBa

— HeiitpoHHoe (1);

— AHTUHeNTpOHHOE (2);

— Heiitpunnoe (3);

— AHTUHelTpuHHOE (4); M0O3r OUOCTPYKTYD;

— Heiitponno-HetitpunHoe (5); buoctpykrypbl, Cuctembl
KHU3HEOo0eCIIeYeHNS

— AHTUHEUTPOHHO-AHTUHENTpUHHOE (6);

— HeittpoHHo-AHTHHEHTpUHHOE (7);

— HeittpunHo-AHTUHENTpOHHOE (8).

Kaxnoe rnmpocTpaHCTBO — B COOCTBEHHOI CTPYKType (ha30BOro
nepexoja (nepedpa3rpoBKa JO0MyCTUMA).

Bce npoctpaHcTBa BIOXKEHBI IPYr B IPyra, BHELIHWI pamuyc Ipo-
CTpaHCTBAa 3eMJTM — 3TO paaryC BEpXHETO CJ10s1 aTMOC(epbl 3eMJIU, BHY-
TPEHHUI panuyc MpoCTpaHCTBa — Ha 7.45 KM MeHBblLIe paaryca 3eMIIH.

JIBoKeHue

— M3MEHEHNE cCaMOM CUJIbI TPEHUST ¥ CaMOii TpaBUTALIMM (JTIO-
00ro MakKpooObeKTa).
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36 3aKOHOB MaKCI/IMa, KOTOPLIC OIMMCBLIBAIOT NBMKCHHNC HCU-
HepHI/IOHHOfI MacCcChl, KAaKOBOH SBJISETCH U 3CMJ'I${, U Jro0as mnia-
HeTa CoJIHeUHOM CHUCTCMBI, 1 CaMO ConHie.

Puc. 2. Ioaroc xoa00a Bepxosnck

JI1060e OBUMKEHME — 3TO CYIMEepIIO3ULIMS YacTOT, CO3IaBaeMbIX
JOBVKUTEIEM U CPEIOi TBUKEHMSI.

JIJ1st TaKOTO IBUXKEHUsI HEOOXOAMMO HE TOJbKO MMETh I'paBM-
TO-MarHUTO-3JICKTPUYECKUIT TeHepaTop Ha 6opty (y 4YesloBeKa
3TO — XHBasl KJETKa), HO U 3HaThb OCOOEHHOCTU ITOCTPOEHUSI
CpeIbl IBUXKEHMUSI.

B paGoTe BbIBe[eHBI 3aBUCMMOCTH, CBSI3bIBAIOIIIME BOCIUHO HE
TOJIbKO OOBEKT IBUXKEHUsI, HO U CPedy, U CUCTEMY YIpaBIICHUSI,
KaK OJTHO 11eJI0€, IIOCTPOCHHOE Ha OJTHOM MPUHIIMIIE — BOJHOBOI
MoOJieI aToMa 1 Tabauie Makcuma.

Jwboii kocmuueckuii obsexm (naanemot, Coanue), Kakx
006eKm HeuHepuUOHHOU MAaccol, 08UNCEMCA NO0 YynpaeieHuem
AMoOMHbBIX Peaxuuil, npoucxooauux Ha OaGHHOM obveKme.

Jleusxxcenue npoucxooum 60 6pemeHu npoOXoxcoeHUs 3IMUX
peaxuui.

Peaxuyuu cpopmupyem Cucmema Ynpaeaenus.
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Bpema — nonsmue unousuoyaavroe 041 Kaxcoozo obsexma.

Ilpocmpancmeo — 3mo mepa épemenu npoxoxcoeHus peax-
uuii Ha obeexme.

Kaxcovlii o66exm umeem ceoe npocmpancmeo.

Cpena aBrzKeHuUs:

3eMiIsl — UCKYCCTBEHHAsl CCTeMa, UMelolasi TpU OCU — Tpa-
BUTALIMOHHYIO, MarHUTHYIO0 U 3JeKTpuueckyio (BepxosiHck —
KOHBIi1 TT0JTI0C), CMELLEHHBII LIEHTP TSIXKECTU, CTPOrO OPUEHTU-
poBaHHYI0 opouty. KpoMe Toro — cetky XapTMaHa, COCTOSIIYIO
U3 TPAaBUTALIMOHHOM U 3JEKTPUUYECKON CrMpaseil 1 MarHUTHBIX
MEpPUAMAHOB, B OINpENeJIeHHBIX y31aX KOTOPbIX HAXOASITCS KOM-
IUIEKChl MUPaMUI CUCTEMbl KU3HEOOecneyeHus OMOCTPYKTYp,
HaceJIsIoluX 3eMIII0.

OOwag mromanpe paBHa 512.0 MiH KB. KM (C y4eTOM MOBEpPX-
HOCTel rop, BnaauH). MMeeT cucteMy Xu3HeobOecrneueHus: O1o-
ctpykTyp (18 cucrem, Kaxnast uMmeeT oT 88 m0 596 KOMILIEKCOB
nupamMua — 0e3 ydeTa nmupamul CBs3M). YelloBeK 3aBe3€H Ha
3emmio 145762 roma Tomy Hasaza. Bpamenne 3emMim — 3a cyeT
ConHua.

buojgoruga

YenoBeK — oaHaA U3 CTPYKTYp, uMetoiass Mo3ar, npudeM aa-
JIeko He onTuManbHasi. Kaxnelii 0Moo0beKT Ha 3emMiie Tpu po-
KIEHUU TI0JlydaeT COOCTBEHHYIO CHUCTEMY >KM3HEOOeCHeYeHUsl,
paccuuTaHHylo Ha 124 roga padotsl Moa3ra.

Mo3r 4JenoBeKa — CIOXHBIA KOMIUIEKC, YIpaBIsIeT KaXKIoi
KJIETKOU Tena, yIpaBJ€HHWE OCYLIECTBIISIETCSI T'PaBUTO-MarHM-
TO-2JIEKTPUUECKUMU MMITYJIbCAMU, MarHUTHBIMU HMITYJIbCaAMMU,
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CTPOr0 KBAaHTOBAHHBIMM MAarHUTHBIMU U 3JEKTPUUYECKUMM TO-
TeHLIMaJaMMU.

Ynpasnenue Mo3rom — u3 Apyroro npoctpaHctsa. Ilpu Ha-
pylieHuu cBsI3u ¢ Moarom 4eiaoBek ymupaeT. B mMoHorpadum
MPUBEIEHbl YaCTOThI CBS3M OPraHOB, HOPMATUBHbIE TaHHBIE JIJIs
>KMBOM KJIETKM B 3aBUCUMOCTH OT T€HOTHIIA.

HopmanbHoe ¢ynkuumonupoBanue Mo3ra mnpoucXOAuT NpH
CJeNYIONMX BHEHMHMX MapaMeTpax: jAaBjeHue aTtmochepbl —
760 MM pT. cTONI0A, BIaXHOCT — 45%, Temneparypa — 23.5°C, n
YKCJI0 Ta30B B aTMOcdepe COOTBETCTBYET HOpME CHCTEMbI XKHU3HEO-
OecneyeHus.

buonone — cpeaHss TeMnepaTypa Mo roCnUTaiio, a TOUHee —
MPOEKIIMS 4aCTOT B3aUMOICUCTBUS TIOJICH.

be3 3HaHUS cMbICIA XXM3HM XXKUBOU KJIETKUM M HOPMATUBHBIX
JNaHHBIX €€ CYIlIeCTBOBaHMS, CBSI3U ¢ M0O3roM, HeJib3s TOBOPUTH O
MEIUIIMHE.

My3bIKAJIbHbIA P

Pycckas cucrema (BBenena Cu-
cremoii Ynpasienus B 2007): DO,
RE, M1, FA, SOL, LA, SI, NA.

C noMo1ipi0 MIMEHHO 3TO¥ CUCTe-
mMbl nemmgpoBaHa cBs3b 3 ypoB-
HSl MCNOJIb3YeTCSl ISl CBSI3U, HET
He00X0MMOCTH B aJ1(haBUTHOI 00-
padoTke.

YT0OHBI aTOMHAasI CTPYKTypa He
cOexkajia, OHa 3aKJIloYeHa B KJIEeT-
Ky (KyOuK), 3Ta KJIETKa MMEET

8 y3noB. Kaxnablii y3en umeer Puc. 3. Hrocasdp —
CBOIO HACTPOMKY NpaBUAbHBLI GLINYKAbLI
MHO2CO0CPDAHHUK
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ITpunsgra crangaptHas HacTtpoiika Kyouka — DO RE MI FA
SOL LA SI NA, yto coorBeTcTBYeT MaHTucce .125, .250, .375,
450, .625, .750, .875, .975.

DTOT CTaHAAPTHBINA PsIl TOCTUTAeTCs APOOJEHUEM OKTaBbl, U
OTHOCUTEJIbHO 3TOTO Psila CO3[aH CIYyXOBOK armapaTr Bcex OMo-
CTpyKTyp Ha 3emie (Ha Mapce oH MOXET ObITh Apyrum). UToObI
aTOMHasl CTPYKTypa He MoBpeausia ceOs1 BO BpeMsl CHa, OHa J0-
MMOJIHUTEJIbHO 3aKJII0UeHa B OKTa3Ap, B KOTOPOM BCE Y3JIbl UMEIOT
TOJILKO OJJHY HOTY Ha MaHTucce .750, mo KOTOpoil U MPOU3BOAUT-
Csl HACTpolKa KaK aTOMHOI CTPYKTYPbI ITOCJIe TTPOChIMaHusl, TaK U
BCEX BHEIIIHUX YCTPOMCTB 151 BOCIIPOM3BOICTBA 3ByKa.

BHeuHuit KOHTYp aTOMHO CTPYKTYpbl — HMKocasap (12 y31o0B)
U, YTOOBI HE CO3/1aBaTh CJIOXHOCTU IMPU HAITMCAHUU MY3bIKaJb-
HBIX MPOU3BEIAEHUI, 0a3y pelieHO COXpaHUTh (YyopaB HOTY NA),
P 3TOM J100aBUIU MOJTYHOTY.

[Monyunnu psa: DO vl RE v2 MI FA v3 SOL v4 LA v5 SI, npu
9TOM HACTPOIKa MPOU3BOAUTCS 10 BHEIIIHEMY KOHTYDY.

Ecnu atomMHast cTpyKTypa pelmT HaCTpPOUThCS caMa, TO CHapy-
KM OyZieM CJIbIIIATh KaKOMOHMUIO.

Bce 44 aTOMHBIX CTPYKTYpbl HACTPOEHHI T10 pelIeTKe KyOuKa,
BCE YaCTOThI COBMEILEHBI U CUHXPOHU3UPOBAHBI C YACTOTAMU y3-
JIOB Kyouka. Tak Kak KyOMK UMeeT CBSI3b C PeLIeTKOM aTMOC(ephl,
TO 3Ta CBSI3b UCMOJIb3YETCS IJIs1 AUPUKUPOBAHUSI.

Kak u mogo6aeT 1100011 cucteme, 3HaHUSI TOJKHBI UMETh TOU-
Ky OIMOPBHI.

Cuctembl oTcyeTa (pr3MYeCKUX BeJTMIUH

Koncrantsl CoHeunoii CucteMbl NPUMEHUTEIbHO
K 3emie

1. MyssikanbHbiil pssn DO RE MI FA SOL LA SI NA.
DTOT psiA MO3BOJSIET KOAWPOBATH JOOYI0 MHGpOpPMALMIO B
64-3HaKOBOI1 a30yKe.
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2. Panp ®ubonayun. Conmepxumoe umncia @udboHayum mo Ho-
MEpPY YMCJIa SIBISIETCS KOMAaHIOM, WU KOIOM, UJIU CTPYKTYPOM.

3. OKTaBa — 4YeTHOE€ OCHOBaHME OKTaBbl OIpelesieT BeCh
CHEKTp cBsi3eit cTpyKTyp. OKTaBa pacCUMTHIBACTCS C J1000M TOU-
HOCTbhIO. B mpuioxeHun K ToMy 8 mpuBeIeHbI IPUMEPBI IIPEO0-
pa30BaHUSI YETHBIX CTPYKTYpP B HEUYETHBIE, TIPaBOCIIMPAIbHBIX —
B JIEBOCIIMpaJIbHbIC.

BoiBoabl

MeTp niepeBeieH B OKTaBy KaK Mepa peakKlii B IPOCTPAHCTBE.
CekyHIa pacCUMTHIBAETCSI IO MATHUTHOMY MMITYJIbCY.
Temnepartypa 3aBUCUT OT (a3bl COCTOSIHUST OKTaBBhI.

TenecHbIN yron SIBISIETCSI CIEACTBMEM CKOPOCTU M3MEHEHUS
MarHuTHOTO UMITyJIbCa.

Macca HeuHepUMOHHAasl SBJISIETCS OCHOBOW WHEPLMOHHON
Macchl, a He Ha00OpOT M T. 1.

Ha ocHoBaHuM M3MeHEHUST CUCTEMBI OTcueTa (PU3NUECKUX Be-
JINYMH TTOCTPOEHA MHas KOHLIEMIMS MUPO3TaHUSI U (POPMBI €ro
CYIIECTBOBaHUS.

MHbIMU cioBamMu, TipeacTaBuM cebde ycanab0y ¢ IpucTpoiiKaMu
TUIIA XO3SMCTBEHHOIO IBOpa, BKIIOUasli KOHIoLIHIO. CoBpeMeH-
Hasg HayKa — 3TO B3IJISIA U3 KOHIOIIHU, MO3TOMY Hay4YHbIE 3Ba-
HUSI MOXHO CBECTM K MUHUMYMY — KaHAWUIAT JIOIIAAWHBIX HAyK
(KJIH) u 1. 1. Kak u3BecTHO, JIolIaab B JOM HE NPUBOIST, U BCE
OITBITHI C KJIOHUPOBAHUEM, U300PETEHUEM BJIUKCUpPa O€CCMEPTHUS
CMEIIIHBI B CBSI3M C TEM, UTO HUKTO €llle He OOBSICHUII, KaK YCTPOe-
Ha XMBasl KJIeTKa 1 KaKre Mpruoopbl HEOOXOAMMBI JISI €€ pacCCMO-
TpeHUs (Ha OKTaBaXx BHIIIE YEeJIOBEUECKOTIO I71a3a).

Bca AE3MH®OPMALIUA, nakoruienHas YEJIOBEYE-
CTBOM, moxer ObIThb ucnoab3doBaHa Toinbko B IIOTPEBU-
TEJIBCKOM oo61ectse, tie HE TPEBYETCSA 3HaHud u roe HeT
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HEOOXOOUMOCTU CUMTAThb Ce0sl YEeJIOBEKOM, TO €CThb OOBEKTOM,
umeromum MO3T.

B nndopMaTuke 1 31€KTPOHUKE:

KBanToBanue — pasOuieHue nuana3oHa 3HAYEHU HEKOTOpPOM
BEJIMYMHBI HA KOHEYHOE YMCJI0O MHTEPBAJIOB.

KBaHTOBAHUMe — npoleaypa NOCTPOSHUS Yero-amdo C mo-
MOII[bIO AMCKPETHOTO HAabopa BEJIMUMH, HAIIPUMED, LIEJbIX YUCell,
B OTJMYME OT MOCTPOEHUS C ITOMOIIBIO HENPEPhLIBHOIO Habopa
BEJIMYMH, HAIIPUMEP, BEILIECTBEHHBIX YMCEIL.

ANIMTHBHOCTD (1aT. additivus — nipubaBisieMblii) — CBOMCTBO
BEJIMYMH, COCTOSIIEEe B TOM, UTO 3HaU€HUE BEJIMUYMHbBI, COOTBET-
CTBYIOIIIEE 1I€JIOMY OOBEKTY, paBHO CyMMe 3HAUE€HMIi BEJIMYMH,
COOTBETCTBYIOIIIMX €TI0 YaCTSIM B HEKOTOPOM KJIACCE BO3MOXKHBIX
pa3bueHuii oobekTa Ha yactu. Hampumep, anauTHBHOCTH 0O0beMa
O3HAYaeT, YTO 00BEM LIEJIOTrO Tejla paBeH CyMMe 00beMOB COCTaB-
JIIOINX ero YyacTel.

AnauTuBHbBIN (OT 1aT. additio — IpUOaBIIsII0) — OTHOCSIIUICS K
ciaoxeHuto. B ¢pusuke, alIMTUBHOCTb BEIMYMHBI — KOIJIa BEJIM-
Y{HA Yero-To paBHA CyMMe€ BeJMYMH COCTaBHBbIX yacTeit. Takxke
TaKMe BEJIMYMHBI HA3bIBAIOTCSI SKCTEHCUBHBIMM, B OTJIMYME OT
WHTEHCUBHBIX (HampuMep, TemIiepatypa 1, Kak MpaBWIoO, ILIOT-
HOCTb U T. I1.).

Ecnu v B3aMHO MPOCTHI, TO KaXIbIi 1eTUTEIb TPOM3BEICHMUS
MOXET OBbITh €IMHCTBEHHBIM 00pa30M IpeICTaBICH B BUIE ITPOU3-
BEIeHMUS AeIUTENEN U 1, U 00paTHO, KaX10€ TaKOoe MPOU3BeIeHUE
sBIIsIeTCs AenutenaeM mn. OTciona ciaeayeT, YTo (PyHKUMS MYJib-
TUTLJIMKATUBHA:

7(mn) = 1(m)7(n),
WCIIONB3YeTCsI MPUHIIUIT CYTIEPIIO3ULIMK (HATOXEHUST) HECKOIb-
KMX BOJIH IPOCTOM (OOBIYHO CUHYCOUIAILHOM) (POPMBI C pa3iny-
HBIMM YaCTOTaMU U aMIUIUTYJaMU. ..
3akoH X400 a (3aKoH BceoOIIero pa3doeraHus rajak-
TUK) — OSMIIMPUYECKUI 3aKOH, CBSI3BIBAIOLLIMI KpacHOE CMe-
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meHue ranaktuk (KpacHoe cMenieHue — CABUT CHEKTPaJIbHBIX
JUHUIA XMMMYECKUX JIEMEHTOB B KpPacHYIO (IJMHHOBOJHOBYIO)
CTOPOHY) U PacCTOSIHME 10 HUX JUHEUHBIM 00pa3oM:

cz = H)D,

I7e Z — KpacHOE CMEIleHMe raJakKTuku, D — paccrosiHue 10 Hee,
H, — koo duimeHT MpomopunoHaibHOCTH, HA3bIBACMBI I10-
CTOSTHHOM Xab06u1a.

30.07.2013 r.

U3 cepuu cmameii «3nanus om Na_uaia»
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HcyauMH, caxapHblid 1ua0der
u IIporpammer «CpetJI»

BBenenne

[IpencraBneHHbIH MaTepuas MO3BOJISIET C MHOM TOYKU 3pEHUS
paccMOTpPETh BOMPOCHI, CBSI3aHHBIE C TOHUMAHMEM, YTO K€ TaKOE
IUa0eT, MU Ha 3TOM MpUMepe MPOAOIKUTD MTO3HAHWE TPUMEHEHUS
ITporpamm «CseTJI».

Puc. 1. Caxapnotii ouabem

MoOXXHO BEpUTh UJIM HET, HO B MOCJIEAHEe BpeMsi MHOTUE JIIOIU
Bce B OOJIblIIEl CTEeNIeHN HAYMHAIOT 3aAyMbIBAThCSl O TOM, YTO 0OJIb-
IIMHCTBO MPEXXHUX 0a30BbIX KOHCTAHT U JOTM, HapabOOTaHHBIX 3a
nociaenHue 500 JeT B MeIUILIMHE, HAyKe, a TAKXKE U B PEIMTMO3HOM
MO3UIIMOHUPOBAHUHU, CBSI3AHHOM C «HMCLEJICHUEM» OT «HEeUCLEeIM-
Moro» (HakazaHusl BoxXbero) u Apyrux «mo3HaHUit», pacChIMaloTCs
B mpaX. A «HOBBbIE AOTaJKW» HE BCEraa MPeroaIHOCSITCS pa3yMEHHO
U OCMBICJIEHHO, Yallle YHOCS TIbITIIMBbIC YMbI B 930TEPUUYECKOE MU-
pOIIOHMMAaHKE, AEMOHU3M, KOCMOMOJMUTU3M U TIpodee, (hopMuUpyst
enie OOJIbIIYI0 HEIOCSITaeMOCTbh OTHOCUTENIBHO WCTUHBI, JTOBOMAS
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TaKOBO€ HEYCTOMUYMBOE IMO3HAHWE OO COCTOSHUS MOJIHOM aroda-
TUYHOCTHA OTHOCHUTEJILHO €€ XK€ cCaMOi. A TIpolle cKa3aTb — K 0e3-
HaJIe>XKHOCTU Y MOJHOMY HEBEPHIO B Ty XK€ CaMyl0 MEIMIIMHCKYIO
HayKy, MPpUIYMaHHYIO €10 Xe TaOJeTKy M «HOBEMIIMe 1uccieaoBa-
HUsl» (C HOBEMIIMMU METOIMKaMU, 000OpYyIOBaHUEM, TEXHOJOTHU-
SIMU, ¥ TIp., 1 T1p.). OgHako 3Ta nH(opMaIus no3BoauT Bam, mpu
BHUMAaTEIbHOM €€ TPOYTeHUM, MpoaABUHYThCsI B CBoeM [lo3HaHum
OTHOCUTEJIBHO CaMMX ce0sl U «IIPOMCXOIMIero BHyTpu» Bac, a
takke B [losHanuu Bo3mozkHoctel [Iporpamm «CseTJI» oTHOCH-
TEJIbHO CaxapHOro auabdera v He TOJIbKO.

sk

MHcynuH sBISeTCS OAHUM M3 BaXXKHEWIIMX KOMIIOHEHTOB,
KCIIOJIb3yeMbIX MPU MOJIYYEHUHU TJI0KO3bl. UMEHHO TO, YTO MH-
CYJMH — BCEro JIUIIb OJAWH M3 KOMIIOHEHTOB, 1 3aCTaBJIsIET HaC
BCIIOMHMTb, YTO TaKOe€ IJII0KO03a U JJIs Yero oHa IpeaHa3HaueHa,
a 3a0/THO — YTO Xe TaKOe «CaXapHblil 1UabeT», «TUITOTTTUKEMUS»,
M KaKOBHbI (pyHKLIMK Mo3ra npu nojay4eHUM III0KO3bI.

CaxapHbplii 1Ma0€T ¥ TMNOTJIMKEMUS

OO1IENIPUHSTO CUMTaTh, YTO TOBBIILIEHHOE COIepKaHUsI caxapa
B KPOBHM SBJISIETCS MPU3HAKOM CaxapHOro avabdera, MOHUXKEHHOE
coaepxaHue — runornukemueii. [1pyu aTom HabmogaeTcss Hapylle-
HHE€ OOMEHHBIX MPOLIECCOB B OpraHu3Me, (PYHKIIMOHAIbHbIE U3ME-
HEHUs B opraHax. MeHsIeTCsl TICUXMKa YeJI0BeKa, €ro MoBeICHNE.
B nepByto ouepenp, ctpamaet auMmdocuctemMa. B Tabauie ykazaHbl
OCHOBHbIE MPU3HAKW, COMPOBOXIAIOIIME YEJI0BEKa, KaK IMpU ca-
XapHOM JuabeTe, TakK U Mpu runoraukeMun. OTMeTuM, 4To caxap-
HbIA A1a0eT ¥ TUIOIJIMKEMUS COBPEMEHHOM METULIMHOM JICUEHUIO
HE MOAIAIoTCs, ¥ HaboaaeTcsd pocT yuciaa 00gbHbIX. [TpruunHbI
WIIYT B MATAHWU, SKOJIOTUU, OOLIECTBEHHOM CTPOE U T. II.
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Ta6mmua 1. Tadanua npu3HaKoB

HaumenoBanue

CaxapHhblii tuader

I'mnorikemMus

WN3MeHeHus1 Koxu

PrIxnag xoxa

IIpo3pauHas koxa

HBCT 1101 BbIXOAOM HOITA

TeMmHbI

OueHb CBETIIBII

Cna3Mbl KOHEUHOCTEH pyK
WA HOT

Her

Jla, Bo cHe

3pauku ria3

CyxeHnsl 10 140%

PaciupeHns! no
160%

KoopavHaius nBuxxeHui 3amenieHa YckopeHna
Ilepexon U3 ogHOrO 3amemieH Yckopen
TICUXWYECKOTO COCTOSTHUS B (MUHUMYM
Jpyroe 1o 0.1 cex)
CBoOpaumBaeMoCTh KPOBU > 148% <24%

TEJIC

ITponykTel Kpynsl (rpeuka, u | Toabko oBou
T. I.)

I'a3b1, 3anopsl 3anopsl T'a3br

LIBeT KOXM Kenterii benwbrit

LIBet BoJsioC, TyCTOTa BOJIOC -Ca. Het BoJIOC -Ca bennrit

(-) — OTCYTCTBME UOHOB -Mg I'yctas Ha -Mg Porxuit

Con

He rny6oxkui,
YacTo TpephIBa-
eTcst

I'my6okuii U oueHb
KOPOTKHUM

CKas

PaGoTtocnocobHocTh yMcTBeH- | HeBbicokast OueHb BbICOKAs, HO
Has He pe3yJbTaTUBHAs
PaborocmocobHOCTh (hu3nye- HeBsrbicokast OTcyTCTBYET

Z[J'[H KEHIIIUH — HaJIN4Yue
rpyaeit

bobliie HoOpMBbI
(zopMa 2-3)

< 2 Wi BooOI1LIEe
HeT
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Oxkonyanue Ta0omup! 1

HaumenoBanue Caxapublii tuader T'unormmkemus
MaTHUTHBII UMITYJIBC Ha 18-56% 116-184%
32 okTaBe
DIIEKTPAYECKUI TTOTEHLIAAT 124-196% 18-48%

Ha 32 oKTaBe

I'paBuTanonHslii moreHunan | 148-384% 18-72%
Ha 32 oKTaBe

DJIeKTpOrpaBUTALMOHHBINA 248-484% 36-84%
noreHMai Ha 38.5 okrase

Yrto ke Takoe «caxap»?

Hacrogiuuii pazgen HauHEM CO «CTPAILIHOTO OTKPBITUS»: HE
CyIeCTBYeT MOHATHA «caxap B KpoBu». He sBisercs cexpeTom
TO, YTO COBPEMEHHasl MEeIMIIMHA Pa0OTaeT TOJbKO C HEXMBBIMU
CTpyKTypamu. Ha XUBBIX CTPYKTYpax TOJAbKO MPOBOASITCS SKCIIE-
PUMEHTHI.

[TosicHuM, 4TO KaXJ0# KJIeTKOil opranu3ma ympasiser Moa3r,
CHUCTEMa YIIPABJIECHUSI COBPEMEHHOU MEIUIIMHE HE U3BECTHA.

Kpome Toro, He n3BecTHaA CTPYKTypa U CaMOW XMBOU KJET-
ku. HMccnemoBaHusi 1mog MHUKPOCKOIIOM — 3TO HCCJeaoBa-
HUSI HEXMBOW CTPYKTYpbl (JIMIIEHHOW CBSI3U C CHUCTEMOM
yIIpaBjJ€HUsI), TMO3TOMY BCE€ PEKOMEHAAllMU KacaloTCsl TOJb-
KO MepTBBIX CTpyKTyp. Kpome Toro, cam Mo3sr ¢opMmupyet
OlIYILIEHUS, Ha 0a3e KOTOPBHIX M CTPOMUTCS NMpUOOpHasl 4acTh
IJIST WUCCAETOBAaHUI HU3KOrO YPOBHS, M ecau Mo3r mo ka-
KOW-11u00 TpUYMHE U3MEeHUJ (OPMUPOBAHUE OIIYLIECHU,
5TO HE 3HAYUT, YTO BHEIIHUM MUp TOXE U3MEeHWICI. B ps-
ne MyonuKanMi yxXe YIOMHUHAJIOCh, YTO IBUXEHUE KPOBU
MO CcOoCylaM HAIlOMMHAET IBUXEHWE MOHOB METAJIOB I1OM
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Puc. 2. Daexkmpuueckuii nomenyuaa noo oeiicmeuem

NEMCTBUEM MArHMTHOTO MMIYyJbCa BHEIIHETO (COJEHOUMT)
3JIEKTPO-MAarHUTHOTO TIOJISI, TIPU 3TOM WMCTOYHUK 3TOTO TOJS
HE YKa3bIBaeTCH.

ITo kpaitHeit Mmepe, nepBbIii pOOKUIA 11ar B HAPaBJICHUU K KC-
TUHE yXe caeyiaH. IIpexkne yem nepeiiTu K caxapy B KpOBH, OTMETHM
OCHOBHbIE 3ABUCUMOCTH JIJIsl 2KMBOTO OPraHu3Ma.

OCHOBHBIC TOHATHA
1. YenoBeKk — 3TO CTPYKTypa, KOTOpas OJAHOBPEMEHHO HAXO-

JUTCA B JABYX NMPOCTPAHCTBAX — B HEWTPOHHOM (IIPOTOHHOE) U
AHTUHEWTPOHHOM (3JIEKTpOHHOE). Bee omymenus chopmupoBanb
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TOJILKO 151 HEHTPOHHOTO MpocTpaHcTBa. JIpyrue cBsa3u Moasra (c
HEWTPUHHBIM MPOCTPAHCTBOM) 3[IeCh HE pacCMaTPUBAIOTCS.

2. Bce pa3BuTue XXu3H1 Ha 3emie onpe/ieieHO YaCTOTHbIMH 3aBH -
CHMOCTSIMH, ChOPMUPOBAHHBIMHU PA3HOCTBIO ABYX uynce] ColHeuHoi
cucrembl. Hukakue XuBble OpraHU3Mbl IPYTUX CUCTEM HE MOTYT
CyIIEeCTBOBaTh Ha 3emJjie 0e3 COOCTBEHHOIro I'paBUTO-MarHUTO-
3JIEKTPUUECKOTO reHeparopa.

3. OcHOBOIi J11000# KMBOM CTPYKTYpbl fBJIIeTCS BOAOPOJ, U
(opMupoBaHME MOHOB NOJYMHEHO TOM XK€ pa3HOCTU Yucel. Tak,
Hampumep, 4eloBeK, c(hOpMUPOBAHHBIN B CUCTeMe anbga-1eH-
TaBpa, IIpU AOCTAaBKe ero Ha 3eMJII0 U MPUBSI3KE K CYIIECTBYIOIIEH
CHUCTEME XXM3HeOo0eCTIeYeHMSI MOXET BBITJISIETh KPOKOIUIIOM.

Ecnu o0bekT (MM Kak €ro Ha3bIBalOT, TapejKa), CO3IaHHbII
B JIpYIoil cucteme, He o0ecneYynBaeT NepecTpoiKy cBoeil CTPyKTy-
pbl MO/ 3HAYEHHSA KOHCTAHT CHCTEMbl, B KOTOPYIO OH BTOpPraercs,
OH ABTOMATHYECKH MOJBEPraeTcsi TPAHCMYTallMH C 00pa3oBaHHEM
HHEPTHOMH MAaCChI.

Puc. 3. beavtii Kpokodua ¢ 204y0bimu-204y06IMuU 2aa3amu
(6 mupe xcueem ecezo 12 maxux pedxux HcueomMHbIX)
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4. I'naBHOi CTPYKTYpOil XKMBOH KJIeTKH sIBAsieTcs: A30T (eciu
cJaenoBaTh Ha3BaHMSIM TaOauIbl MeHneneeBa), Wiad 4-s1 CTPyK-
Typa npeobpa3oBaHusi Bogopoaa. Kak M3BeCTHO, BOAOPOA UMEET
512 atomoB — 64*8. Vicxonms n3 nejieHUsT Ha 8 MPOCTPAHCTB U TO-
ro, 4YTO CTPYKTypa BOIOpOAa — 3TO OAHO 1I€JI0e, B HEUTPOHHOM
MPOCTPAHCTBE MBI UMeeM MOHBI MHEPTHBIX CTPYKTYp (6aza — 64,
obmiee koamuectBo 1032). Psim a3ota — 3TO CTPYKTYpHI BOAOPOIA
H19, H21, H23, H25, H27, H29, H31. 3aMeHMB Ha a30T, MOJIY4YUM,
Al9, A21, A23, A25, A29, A31. Kaxknasg cTpyKTypa — 3TO KOHKpeT-
Hble rPAaBUTALMOHHbIE YACTOTDI U JJIEKTPHYECKHE MOTeHIMAbI. CBSI3b
MEXIy OJIOKaMU — MarHUTHBIE MMITYJIbChI, UMEIOILINE COOCTBEH-
HbII MOTeHLIMAI 1 YacToTy. J{rana3oH 4acTOT MarHUTHBIX UMITYJIb-
COB [IJI1 XKMBOW KJIETKU (CBSI3M C HEUTPOHHBLIM IPOCTPAHCTBOM)
coctaBisieT 4-84 OKTaBbI, clenyloluii Oydep uMMeeT auana3oH
54-96 oxrasnl. IIporpammel «CBeTJI», HaCTpOEeHHBIE HA KOHKPET-
HOT0 MHAMWBKMIA, CIIOCOOHBI MOAIEPKUBATh 3TOT AMara3oH.

5. OcHoBy caxapa cocTaBJigeT a30THbIiA 0JOK. DTO Hauboliee
JIETKO TOoAAaloIIeecsl CUHTEe3y 1, COOTBETCTBEHHO, pacmaay coe-
NWHEHUE, Hecylllee Bce HeOOXOonMMble MOTEHIIMAbI, KaK B Heli-
TPOHHOM, TaK U B aHTUHEUTPOHHOU CTPYKTypax.

6. I'maBHBIM MPUHLIMIO [JIsI TEKYILIETOo COCTOSIHUSI a30THOTO
0joka — ajb0eno Bcero 0JIOKa paBHO HYJI0. YTo 3TO 03Hauaer?
HMHTerpanbHOE 3HaYEHME BCEX NPUOOPETEHHBIX IMOTCHILIMATIOB C
Y4€TOM MarHUTHBIX UMITYJIbCOB PaBHO MHTErPaIbHOMY 3HAYEHUIO
BCEX IMOTEPb, CBS3aHHBIX C IMepepacnpeneieHueM MOTeHIMAIOB
MocJjie CUHTE3a.

7. HanOouiee ycTOiUMBOI CcHCTEMOW SABJISETCS HEHTPOHHAsA, U
J1000€ HapylleHue B JII0OOI M3 BEPXHUX CTPYKTYpP BJIEYET 3a CO-
001 TpaHCMYyTaLIIO MOHOB 230THOTO 0JI0KAa B HEMTPOHHOI CTPYK-
Type, 4To HapywaeT anbbdeno. [Ipu nocTmkeHUn onpeneaeHHOro
OanaHca ucye3aeT MarHUTHbBINA MMIYJbC CBSI3U C BEpXHEU CTPyK-
Typoii. [1py 3TOM MeXX1y OCTaBIIUMUCS CTPYKTYpaMu MPOMCXOIUT
rnepepacrnpenejeHue 3JeKTpUIYeCKMX TMTOTeHIIMAI0B 1 MarHUTHBIX
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uMIyiabcoB. OnMHAKO MPpU TaKOM MepepacnpeneieHUn U3MEHSIeT-
Csl BpEMS peaklMK B aTOME U, CJIeI0BATEIbHO, YMEHbBIIAECTCS TaK
Ha3bIBAEMOE BpeMsl XXM3HU a30THOro 6yoka. Kaxmoe HapylieHue
anbOeno BieYeT 3a co0Oli, KpoMe BCEro Ipodyero, oopasoBaHue
B a30THOM OJIOKE€ MOHOB TSKEJIbIX METAJIOB, WJIM MPOCTBIX MO-
HOB, KOTOpPbIE€ HE MOTYT OBbITh CBSI3aHBI MAarHUTHBIM MMIYJIBCOM
U SIBJISIIOTCS 0aj1acTOM JiJisl a30THOTrO 0j10Ka (CBSI3b — TOJILKO Ha
rpaBUTAllMOHHBIX 4YacToTax). HapymeHwe 6GanaHca 4yucia aTo-
MOB a30THOTO 0JIOKA BJIeYET 3a COOOU yBEeJIMYEHUE OKTaBbI Mar-
HUTHOTO MMIYJbCAa C YMEHBIIEHWEM €ro MOoTeHuMala. Tak Kak
Mo3r “cnosb3yeT rpaBUTALIMOHHBIE YACTOThI CBSI3U C KJIETKOM,
MOJYYEHUE MOTOJHUTEIbHBIX YACTOT SBJISETCS WHIMKATOPOM,
O KOTOPOMY IIPOMCXOIMT IIEPECTPOMKA OINYILIECHWM, 3a 3THUM
CJIEOyeT IIePeCTPpOMiKa OIIYIIEHNUNA OIS BCEX KJIIETOK HEMTPOHHOIO
OPOCTPAHCTBA, UTO U3MEHSET 00llee alb0ea0 OpraHM3Ma M, Kak
clieICcTBUE, BpeMs peakuuii atomoB. HabmrogaeTcss cBoero pona
LIEMHAsl peaklusi 3aMKHYTOTO TUIIa C OOpaTHOM CBSI3bIO, M TaKasl
LenHas peaklus yXKe He MOXET ObITh OCTAaHOBJIEHA 0e3 Hapyllle-
HUSI MAaTHUTHBIX UMITYJIbCOB, CBSI3bIBAIOIINX CTPYKTYPbI a30THBIX
0JIOKOB B APYTMX MPOCTPAHCTBAX.

8. CMbICK cuHTe3a caxapa i KJIETOK — 3T0 (popMHUpOBaHUE
3JIEKTPUYECKOTO ITOTCHLMAIa 3aJaHHOW TIpaBUTAllMOHHON 4Ya-
CTOTBI U CO3JAHUE NOCTATOYHO CJIOXKHOM CTPYKTYpPBI IS TTOCIIE-
NOyIOLIE TpaHCMyTallMM € OJIOKaMM, CYIEPIIO3UPYIOIIUMU TO-
JIYYEHHBIN MOTEeHLMaN. TN CTPYKTYphl ONPENCTIEH COCTOSSHUEM
aTOMOB, TUTIOM OPraHU3alX U TUTIOM COOTBETCTBUSI KOHCTAHTaM
ConaneyHolt cucteMbl. MHTerpaabHOE COCTOSIHUE TaKOM CTPYKTY-
pBl U Ha3BaHO «caxap», To ecTb SHR — oO0bennHeHne MoTeHIIM -
aJIoB BOJOpPOJA HAa rpaBUTALIMOHHOW OocHOBe. HocuteneM Takoit
CTPYKTYpPBI SIBJSETCS a30THbINA OJIOK. Tak Ha3bIBaeMbI CUETUMK
BpEMEHM HauyMHaeT paboTaThb C MOMEHTa IIPeoO0pa30BaHUSI XO-
TSI ObI OMHOIO aToMa a30THOro OjioKa (Tiepexol B HEUTPOHHYIO
CTPYKTYpy). 151 CMHTe3a caxapa MCHOJIb3YyEeTCs caxapHasi Xeje3a
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aHTUHEWTPOHHOro mnpocTpaHcTBa. He paccmaTpuBasi mpoiecc
CUHTE3a U €ro BJIIMSIHME HAa AHTUHEUTPOHHOE IPOCTPAHCTBO,
OTMETUM TOJBKO T€ aCIHeKThl, KOTOPbIE MOTYT ITOTPEOOBATLCS B
JaJIbHENIIEM.

DHepreTuyeckue 0COOEHHOCTH MPeoOpa30BaHMs
a30THBIX 0JIOKOB B HETPOHHOM NPOCTPAHCTBE

OO6pasoBaBlIKecs HOHbI COOTBETCTBYIOIIMX CTPYKTYpP C 3aJaH-
HBIMM TlapaMeTpaMMu T'PaBUTALIMOHHBIX YaCTOT, 2JIEKTPUYECKUX
MOTEHIIMAJIOB U COMPOBOXKAAIOIIETO0 MArHUTHOIO UMITYJIbCA U CO-
CTaBJISIOT HEUTPOHHYIO YaCTh a30THOTO 0J10Ka — HocuTenst SHR.

He ykasbiBasi 31ech peajbHbIX pacipeaeaeHuii MOTeHIIUANIO0B 1
yacToT, npuMmeM ucxonHoe coctossHrue SHR 3a 100%, HezaBucu-
Mo oT reHotuna. IlpaBas noyka, ABIAIOIMAACA MEPBbIM «ITYHKTOM»
nepesoga SHR, 10/pKHA MMeThb JOCTATOYHO BBICOKHII IpaBHTA-
IMOHHBbI NOTeHNUaJ, odecrneynBaeMblii Jumpocucremoii. Ilyctb
IPaBUTAIIMOHHBIN IMOTeHUMAN IpaBoii Mmouyku paBeH 100%, u
cBs13b Mo3ra ¢ nipaBoii moukoit — 100%. DTo uaeaabHbIN ciaydait
11 mo6oro reHotuna. Ho SHR — He camonienb, B 4MCTOM BUAE
BJIEKTPUUECKUI TOTEeHIIMAal OpraHu3My He HYXEH, 3TO s, M03-
TOMY TTOTEHLIMAJ JOJDKEH OBITh «yIIaKOBaH» B HEKUI KOHTEIHeED,
KOTOpbIi U (popMupyeTcs BepXHeil 4acThio neyeHd. OTHOCUTEILHO
«IIepeMelIaeMoro rpys3a», KOHTEHep IOKeH HMMETh BO3MOX-
HOCTb «CIIaTh» I'py3 MOTPEOUTENI0, TO €CTh KJIETKE, He Hapyllas
repMETUYHOCTh MPU TPAHCIIOPTUPOBKE.

N3rorosiieHne KOHTeHEPOB NPOMCXOIUT HA KOHBeliepe — Bepx-
Hag aoiaa nedenu. [1pu 100% cBsa3u ¢ Mo3rom KoHBeliep MMeeT
OTHOCHUTEIbHO «rpy3a» 0.48% moTeHIIMala TpaBUTALIMOHHBIX Ya-
CTOT, U MAarHUTHBIA MMIYJbC, KOTOPBIA HE HOJLKEH COBIIAIaTh
C MEPEHOCUMBIM Tpy30M. DTO AOCTUraeTCsl MpU TpaHCMYyTallUKU
(WM ynmakoBKe rpy3a B KOHTEUHED).

242



MHcynuH, caxapHblii nuadeT u [Tporpammsl «CeT/I»

I'py3 — McXonHbIM I'paBUTALIMOHHBIN TTOTEHIIMAN (2 UX AECITKU
THICSIY) MOXET U HE Pa3MeCTUTHCS B KOHTEMHEepe, MO3TOMY J1000i
Ipy3 IEepeBOAUTCS B CTaHAAPTHYIO (GopMy (CKMMaeTcsl, pacTs-
ruBaeTcsi, mpeodpasyeTcs U T. 1.). A30THBIN OJIOK IpeTeprieBaeT
JOCTAaTOYHO MHOT'O U3MEHEHUI, TTOKA U3MEPUTEbHBIN MEXaHU3M
(TTOCTpOEHHBIN Ha OLIYIIEHHMSIX) HE YKaXeT Ha TO, YTO OJIOK TOTOB
K 3arpy3ke B KoHTeiiHep. (DYHKIMM CTAHAAPTU3ALUM BBINOJHSET
MO/KeTyI04Has XKene3a. [moko3a, BpiBOIMMAas U3 Hee, — 3TO KO-
HEYHbIW BUJ IPy3a nepe YIAKOBKOM ero B KOHTeiHep ¥ KOHTeiHepa,
TO €CTb Mapa rpy3-KOHTeiHep.

HN3meHeHue (GopMbl MCXOOHOrO OJ0KA MPOUCXOAUT 3a CUET
SHEPreTUYECKMX 3aTpaT KOHBEWEpa — MOMXKEITYAOYHOM XKeJIe3bl.
M ecnu 3TM 3aTpaThl IMPEBBIIIAIOT TONYCTUMBIA YPOBEHb, WU

Puc. 4. Cepoue ueaosexa
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OIIYILIEHMSI 3aTpaT MPEBOCXOST OLIYIIEHUS CKJ1aaa (IpaBoit moy-
KH), HACTYIIAeT PEXXMM MEePErpy3KU MOIXKETyI0YHOM Xee3bl, IIpU
KOTOPOM HE MPOMCXOAUT BOCIIOJIHEHUE 3aTpaT, IIPU 3TOM KJIETKU
MOJIKEJTYTOYHOM XXeJie3bl MOTYT MOTEePSITh CBSI3b ¢ MO3roM 1 ObITh
BBIKJTIOUeHBI 13 KoHBeliepa. SHR, He moanexamuii craHgapTu-
3allMd, BMECTE CO CTaHJApPTHBIMU OJIOKAaMU TOXE IMOCTYIaeT B
KaMepy COOpKH.

Kamepoit cOopku B KOHTeHEp SBJISIETCS CEpALE, BEpHEE, €T0
MpaBoe Mpeacepame.

DTO CBOEro poaa MarHeTpoH, IJe ¢ TAKTOM npumepHo 1 ceKyHaa
MPOUCXOIMT YNIAKOBKA rpy3a B KoHTeitHep. [1ociie ynakoBku cOopka
MOCTYIAeT B JIeBOE MpeIcepane U Aajee HampaBiseTcs Io aape-
Cy, YKa3aHHOMY Ha «siIuKe». KaXaplii KOHTeiiHep npeaHa3HaYeH
KOHKPETHOi KJeTKe, 1 HUKaKas Ipyras KjieTka B HOPMaJbHOM
peXurMe paboThl HE MOXET «3aXBAaTUTh» YY>KOI KOHTEMHEP U, TEM
Oonee, M3MEHUTb MapKUPOBKY. TakT TpaHCMyTaluu (3aKaTKu
rpy3a B KOHTEIHEP) OMpeaesseTcss SHEPreTUYeCKUMU 3aTpaTaMu.
[Tocne ymakoBku 96% KoHTeliHepa (¢ Tpy30M) IIepeBOIUTCS B aH-
TUHEUTPOHHOE COCTOSIHME, YeM oOecrieurBaeTcsl HeHapylleHUe
anpoemo.

Ecan Ob1 3TOr0 He ObLIO, TemMmepaTypa Teja OblLia Obl BbIllle
100 rpaxycos.

OcTaBLIMICS «MYyCOpP» TTIOCTYIIaeT B TPAHCIIOPTHYIO CE€Th U «Ty-
JISieT» TaM 110 MOIaJaHus Ha aHAJIM3 Ha «caxap», BbllaBasi ce0s 3a
oHoro. OgHaKo Mo KOJUYECTBY MycOpa MOXKHO CYIUTb O Hapyllie-
HUSX B OOIIEH CUCTEME SHEePreTUYECKOro 00ecCIreyeHUsl KIIEeTOK,
HO HMKaK H€ O KOJUYECTBEHHBIX COOTHOILICHMSIX.

JI1s yeoBeKa CyILIeCTBYIOT HOPMbI pacipeaeieHUs TITIOKO3bI:
ITpaBocniupanbHbIi caxap MepeBOAMM KaK MOHHYIO CTPYKTYpPY B
konuyectBe 125 rpamm Ha 108 000 rpamM Beca uenoBeka. [1pu-
YyeM 3TO YXKe He caxap, a ITI0K03a, YUCJIO OKTaB €€ COCTOSIHUS —
12, nukHssg 32 oktaBa — 12.4%, BepxHsast 94.625625 oxraBa —
36%, pacripenenieHre 1O OpraHaM CJeaylolee:
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Ta6mmna 2
HaunmeHoBaHue oprana, noTpedJisAIomero rioKo3y KonnyecTBo rpamm
JUISl COOCTBEHHbBIX HYXKI (12 108 000 rpamm
Beca)
Cepaue 12
Ileuenn 16
CeneseHka 25
Mo3r rojioBHOI 24
CrimHHO# Mo3r 10
IMomxkenynouynas xenesa 7
YpuHoOLEHTp 3
[Mouku 1 HaAIIOYEUHUKU 1
Jlerkue 3
IMonosast cucrema 6
IIuToBuaHAs XKee3a 12
Kummeunuk 5

Mycop MOXHO BLIOPOCHTD M3 IJIA3Mbl KPOBH ITyTeM OYMCTKH, TP
ATOM YMCJIO KOHTEMHEPOB HE U3MEHUTCS, TaK KaK BbIOpaChIBAIOTCS
WOHHbIE CTPYKTYpPhI, a ISl BbIOpOCca KOHTeiiHepa Heo0XOIUMO OT-
KmouuTh Mo3r wim cucreMy ynpapjieHus. (DTuM odecrnedeHrneM Bbi-
Opoca, coocTBenHo, u 3anuMaiorcsa IIporpammel «CeerJl», BKounB-
IIMCh B Mpoiecc 0310poBeHnsi). Cepbe3Hble HApYILIeHWSI HACTYIIAl0T
B Cjlyyae M3MEHEHMSI MOTEHLIMAJIOB CBSI3M CUCTEM OpraHM3aliu
SHR ¢ Mo3rom, 4To 1 pUBOAUT K KOJeOaTEIbHOMY IIPOLIECCY —
nepexoay K OQHOI M3 YCTOMYUBBIX (DOPM, YCKOPSIOIINUX TPAHCMY-
TallMi0 MOHOB B HEHTPOHHOM IIPOCTPAHCTBE — CaxapHBIN AuadeT
WM runornvkemus. JIro6as us atux popm MMeeT OMHO CBOMCTBO —
CTyI€HYaTasgd CME€HAa OIIYIICHWI C MOCICOYIOMIEH JIMKBUOALUCH
MAaTrHUTHBIX UMITYJIbCOB, CBSI3bIBAIOIIMX Pa3IMYHbIC IPOCTPAHCTBA.
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K¥Bag Kj1eTka M rIoKo3a

ZKuBas Ki1eTka yejloBeKa — 3T0 He TOJIbKO €€ MIOHHOe cocTosiHue. Y
KOHEUYHO, CYILIECTBOBAHUE >KMBOI KJIETKM 3aBUCUT HE OT XUMMUYECKUX
peaxkiuii. YCIOBHO XXMBYIO KJIETKY MOXHO pa3ieIuTh HA TPU YacTH —
HU3KOOKTABHBII ¥ BICOKOOKTABHBIIA BbIBO/IbI M LIEHTPAIbHAS YACTb.

IlenTpanbHasg 4acTh — 3TO CBOEr0 POAA «BEYHbIN JABUraTejib» C
3aJJaHHbIM BPEMEHEM XKU3HH.

Bpems Ku3HM 3amaeTcs OKTaBoii pa3BepTku JumM(bl npu dopmm-
POBAHNM MOHHOI CTPYKTYpPbl 1 MATHUTHBIMH MMITYJIbCAMH C COOTBET-
CTBYIOLIMMH YIJIAMH CKOJibKeHusA. CBs3b BpeMEHU U MPOCTPaHCTBA
B XKMBOM KJIETKE OMNpeAcseHa YIJIOM CKOJIbXeHUs (cM. A. XaTbIOOB
«bouka /lnoreHa»), 3HaueHUs 3TOTO yriia oT 21.6 mo 43.5 u onpene-
Js110T Bpems 2ku3Hd ot 0 10 32 000 jer (B MacmTade BpemMeHH 3eMin).

Puc. 5. B adpe kaemku npoucxodum npouecc
pacuienienust MoaeKy1 Ha nepeuHvle Mamepui,
ux obpasyrouwue:
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1. Qusuuecku naomuoe meno Kiemku.

2. Bmopoe mamepuanvHoe meno Kaemku.

3. Knemounoe s0po.

4. llenmpuonu.

5. Duepeemuueckuil kanan mexncoy Quzuvecku NAOMHOI KAeMKOIl
U 8MOPbIM MAMEPUANbHBIM MENOM.

6. Annapam T'oavoxcu.

7. Mumoxoudpuu.

8. Hzoaupyrowee-3auyumnas 060404Ka.

Cpennsis Touka coorBercTByeT 124 rogam xusuu. I[lostomy,
He3aBUCUMO OT 3a00jieBaHUS MHAMBHUAA, UCIONb3yioliero Kom-
mwieke «CetJl», B paMKax MPOUCXOMSIIUX CErOAHS M3MEHEHMIA,
CBsI3aHHBIX ¢ paboToii PonHoit CucteMsl YnipaBneHnus, [Iporpam-
Mbl «CBeTJI» cTpeMsTCsl IPUBECTU KIIETKY K ONTUMAJIbHOM TOUKE,
MPUOJIKEHHOM K COBEPIIIEHCTBY, a Y HEKOTOPBIX MHAMBUIYYMOB,
B 3aBUCUMMOCTU OT TeKyllero cocrossHusi Mosra — u ganee. Co-
BePIIEHHYI0 KJIeTKY MOXKHO OCTaBUTb KHTb U 32 000 ner, HO npu
HeM3MEHHBIX BHeIHMX ycJjoBuax. OnTumanbHas Touyka B 124 roma
COOTBETCTBYET KJIETKE, MPUOJIMKEHHON K COBEPIICHCTBY, HO 13-
MEHsIEMOI TIpU CJeAyIOLIel MyTallMi B CBSI3M C M3MEHEHUSIMU
BHEILIHUX YCJIOBUM. AbOeI0 KJIETKU BCeraa paBHO HYJO (TO €CTh
CpenHel Touke), Ie B MepeBo/ie Ha JOIIAAMHYIO TPaMOTy TeMIIe-
patypa coctaBigeT 36.6°C. OTMeTHM, YTO XMBasl KJI€TKa — 3TO
MHOTOCTyIeHYaTasi (MHOTOOKTaBHasl) CTpyKTypa oT 32 (MOHHas)
1o 96 (HeiiTpuHHAas1) oKTaB. HeT cMbICiIa CpaBHUBATh SHEpPreTHYEe-
CKH€ MOIIHOCTU B Pa3MUYHBIX OKTaBax: 1-3apsioBbIii SKBUBAJIEHT
52 oktaBel cootBeTcTBYeT IpuMepHo 10 000 000 000-3apsimoBbIM
SKBMBaJIeHTaM 32 OKTaBbl, TO €CThb MOHHAasl CTPYKTypa 00JiagaeT
MUHUMAJIbHBIM 3apsiIOBBIM 3KBUBAJIEHTOM, a TIPUOOPOB MIJisI peru-
CTpalliM 3apsIIOBbIX 9KBUBAJICHTOB BHICOKMX OKTaB HE CYILIECTBYET.
DTUM U MOATBEPXKIAETCS HEBO3MOXKXHOCTb, HA CETOAHSIIIIHUIA ICHb,
HEKOIl «HayYHOU JoKazaTellbHOI (ukcauum» padotel [Tporpamm
«CsetJl» B pamMKax Bcex <«IIpuHOOPOB, CO3MAHHBIX COBPEMEHHOI
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HayKkoli». [ToTeHIIMabl BBICOKMX OKTaB CIIYKaT IS TTOIIepsKaHus
IpaBUTALIMOHHBIX YAaCTOT CBSI3M KJIeTKM ¢ Mo3roM. Kaxnas kieTka
MpU HapylleHUH anbdeno TpedyeT oT Mosra «MoanUTKU» WIN BbI-
BOJA JIMIIHUX MOTeHLMaloB. B aToM ciayyae Mo3sr u ¢opmupyet
MPSIMYIO aIpPEeCHYI0 MOCTaBKY WIM MOAK/IIOYAeT KaHaJlbl BHIBOAA
JIIITHUX TTOTEHIIMAIOB. MOXHO He OOBSICHSTH, HACKOJbKO BaXKHO
BOBpEMSI «IT000EIaTh» WIN «CXOOUTh B TyaJIeT». €CJIM HapylaeTcs
PeXUM, B XXMBOM KJIETKE MPOUCXOASAT M3MEHEHMS ajb0eno, CABUT
cpeaHel TOUKM, HapylIeHUs B cucteMe cBsidu ¢ Mosrom u T. n. Ta-
KHe KJIEeTKH JIH00 OTMHPAIOT, 00 CTAHOBATCS «BAMIIMPAMH» B Cpee
OCTAJIbHBIX KJETOK. [Ipy 3TOM Hapyliaercsl «<MUpHasi» XU3Hb U
okpyxaromux Kietok. IToapodnoe onucanne KuBoii KJI€TKH, HA3HA-
YeHHe CHCTEeM BbIBOJIA MOTEHIMAIOB cM. Y A. XaTbiooBa «buocdepa
3emum» u H. JleBamoa «CymHocTs u Pazym» Tom 1.

Caa3p Mo3sra u BbIOOpP THIIA KATAJIHU3aTOpa

Kak yka3zano Bbime, Mo3r, NOJY4YdB CUTHAJ OT XKWBOW KJIETKH,
(dhopmupyer eii 1160 10CTAaBKy COOTBETCTBYIOIIMX MOTEHIMAJIOB (HA
COOTBETCTBYIOIIMX OKTaBaX), JIM0O OCBOOOXKIAET KJIETKY OT M30bI-
TOYHBIX MOTEHIHAJIOB.

31ech BO3BMOXHBI TOJILKO ABE CUTyallu — JIMOO Mo3r 3HaeT o
TOM, UTO B KJIETKE €CTh HapyllIeHUsI U, KpOMEe HOPMaJIbHOM cXe-
Mbl, TOJKJIIOYAET JOMOJHUTEIbHbIE PEe3€PBbl, JIUOO HE 3HAET, U
TOrJa KJaeTKa MOXET IOJy4YUTh TO, UTO €ii He TpedyeTcs, Ui U3
Hee M3bIMAIOTCS KU3HEHHO BaXKHbI€ MOTEHIIMABI.

M3 MHOoKecTBA CTPYKTYP, (hOPMHPYIOUIMX TIJIIOKO3Y, MeIUIMHA
BbISIBUJIA OIHY — HUHCYJIMH.

WNHcynuH gBisieTcsi KaTaaM3aTopoM, HO OH padoTaeT TOJIbKO B
JKHMBO# cpene M ero ctpykrypa ¢opmupyercs Mo3rom. Eciu Bbi-
NEeJIUTh MHCYJMH U MOIbITaThCS €r0 PacCMOTPETh, Mbl YBUIUM
MEPTBYI0 MaTepMI0 C OCTaTKaMM ITOTEHLIMAJOB M MarHUTHBIX
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WMITYJIbCOB, KOTOPbIE TOXUBAIOT B YCJIOBUSIX OTCYTCTBUS CBSI3U C
Mo3srom.

DTO aHAJIOTMYHO TOMY, KaK MO MUKPOCKOIOM ITbITAIOTCSI pac-
CMOTPETh KPOBb, B3SITYIO U3 BEHbl — OHA IPOIILJa Yepe3 CEIcuc u
He SIBJISIETCSI YK€ TOM XKMBOI KPOBbIO, KOTOPAsl HAXOAUTCS B BEHAX
u aptepusix. MHCyIMH — He MPOCTO MHOTOOKTaBHBIM KaTajau3a-
TOp, MO0 KoMaHa1aM Moa3ra B MOIXeJyI0YHOM! Xejle3e MPOUCXOIUT
BbIpabOOTKA UMEHHO TOTO MHCYJIMHA, KOTOPbI B JaHHBIA MOMEHT
1 HeoOxomuM. Kpome Toro, HM3KOOKTaBHasi 4acTb WMHCYJMHA
«3aKaThIBAE€TCSI» B OCJIKOBBI KOHTEWHEP U JOCTaBISIETCS XUBOM
KJIETKE, TIe OH HEOOXOAUM JIJIs1 «BBITPY3KW» JOCTABJIEHHBIX IIOTEH -
ranoB. I103TOMy HHCYJIMH I0J2KEH B TOYHOCTH COOTBETCTBOBATD HE
npocTo reHotumy, Mo3r J0/DKeH MMeTbh BO3MOXKHOCTb YNPABJIATH
BCEMM MOTEHIIMAJAMH YACTOT ITOT0 KaTaanu3aTopa, Haye pe3yabTar
JOCTABKH KOHTeiiHepoB OyaeT HeompeneaeH. [loTeHnanbl rpaBu-
TallMOHHBIX YaCTOT U MAarHUTHBIX UMIYJIbCOB, HE MOAIAIOIIUECS
KOHTPOJIIO CO CTOPOHBbI Mo3sra, SIBISIOTCS «aTOMHOK OOMOOI»,
TPaHCMYTHUPYIOLIEH KMBYIO KJIETKY B HaIlpaBJI€HUH, HEMIPETYCMO-
TPEHHOM IIporpaMmoii pa3Butusl u mytauuu. Ha nepBom atane B
KJIETKE MPOMCXOIUT U3MEHEHME CPpEeIHEN TOUKM, 3aTeM BCTYMAeT B
CUJIy 3aKOH MMHHUMU3AIIMM 110 ajibOeo, 1IBETOBasl raMMa Ha HU3-
KMX OKTaBax 3eJieHasl, YTO COOTBETCTBYET MPEBBIIICHUIO HOPMBbI
noTeHuuManoB, misi Mosra ¢gopmupytorcsa curHansl SOS. Mo3sr
HayMHaeT U3MEHSTh (DYyHKIIMU TPAKTOB AOCTABKM, MEHSISI TIOTEH-
ATl YaCTOT MOYEK, MOKEIyTIOYHOM Xene3bl U T. 1. Hactynaer
aBTOKoJIeOaTe IbHBIH (HeynpaBJisieMblii) MPOIECC, KOTOPbIiA U MPUHSI-
TO HA3bIBaTh JIU00 CaAXapHbIM JUA0ETOM, JTHOO THIOTIMKEMHEN.

M cKyccTBeHHbIE KATAJIU3AaTOPDI

B YCJIOBHAX aBTOKOJIe0aTeIbHOIO npouecca IMpou3BOANUTCA
ITOITBITKA CTa6I/IJ'II/ISI/Ip0BaTb QTOT IMpoLecCC (He yaaJinTb, a UMCHHO
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CTaOUJIM3MPOBATh) BBOAS MCKYCCTBEHHbIE KATAIM3aTOPbl — HH-
CYJIMH, TIOJyYEeHHBIN, HAmpuMep, U3 MOMXKEIYIOUHON KeJe3bl
cBuHel. [Ipy HacCTyIUIEeHUMM MPUCTYIIOB 3TOT MHCYJWH BBOIST B
OpraHu3M, C03JaBas WILIIO3UI0 HOPMAJIU3AIMH OOMEHHBIX MpoIleC-
coB. KpoMme Toro, 1o Mepe yxyaieHus: COCTOSIHUS, €T0 HAUMHAIOT
BBOIUTD PETYJSIPHO.

IlocaencTBus MCNOJIb30BAHUA NCKYCCTBCHHbIX
KaTa/Im3aTopoB

M cKycCcTBeHHBIN KAaTAaM3aTOp — 3TO CTPYKTYpa, He HUMeomas
qacTtoT cBa3u ¢ Mo3srom. KpomMe TOro, mojydeHHbIA TaKMM 00-
pPa30M MHCYJMH MMEET TOJIbKO HM3KOOKTAaBHbIE COCTaBJISIONIUE,
npolleaime cencuc (paspylieHue NpsMbix cBsseit). Ho maxke
HU3KOOKTaBHbIEC COCTABJISIIOLINE COOTBETCTBYIOT YACTUYHO CMbIC-
Jly TIOJIyYEHHUSI KOHTEWHepa, MO3TOMY MX HAJIMYMe W TPUHOCHUT
BpeMeHHOe o0Jjerdenne. [1py 3ToM KileTKa MOJIYYaeT «IPeMydylo»

CMEChb M3 HEU3BECTHBIX WJIMU
HeXeJJaHHBIX BbICOKOOKTaB-
HBIX MOTEHIIMATIOB B «CBUHOI
oOKJTafKe».

Ho ammbeno «cBuHOii 00-
KJIQJIKM» BCEIa MOJIOXKHUTE/IbHO,
U cynepno3uims aab0eno npu-
BOJIUT K U3MEHEHHIO TOJIOKEHHUS
cpemHeil Touku. Kaxknas HoBas
MOpUMsE MCKYCCTBEHHOTO HHCY-
JIMHA COKPAILAET K13Hb KJIETKH.
Mo3r He MOXeT BMeIaTbCs B
3TOT MPOILECC, TAK KAK OTCYT-

Puc. 6. Arvbedo «Ceurnoii CTBHE YNPABJIEHIS HE MIO3BOIAET

00K1a0KU» YT0-JIMOO0 MPEMPUHSITD.
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Hanuuue McKycCTBEHHOTO MHCYJIMHA B OpraHU3Me HapylllaeT,
B MEPBYIO OYepelb, KOHEUHO, albbeno camoro Moara, KOTOpbIid
(opmupyeT B MHGOPMALIMOHHOE MOJ€ CUTHAJbl O HapyIIEHUU
anpoeno, 1 CUCTEMA BnpaBe NpUCTYNMTDb K JUKBHAALUN TAKOTO
Mo3sra, KOTOpblii HE B COCTOSIHUM CIPAaBUTHCS CO CBOMMM MPO-
oi1eMaMu.

ITonBenst utor, HEOOXOAMMO CleJaTh BBIBOA O TOM, UYTO 4YeM
paHbIlle B COCTOSSHUM Hayaja «IIpUMEHEHUS» WHCYJINHA OymayT
noakiawoueHbl I[Iporpammbr «CeTJI», KOTOpblie MO3BOJSAT OT-
Ka3aTbCsl OT ATOr0 «TPAAULIMOHHOIO M3JIeYeHUsI», TeM OOJIbIle
IIAaHCOB IIPUBECTU COCTOsIHME Mo3ra v Bcero opraHu3Ma B «MC-
XOJHOE» — TO €CTb B COCTOSIHUE 10 BOBHMKHOBEHMUS MPOOJIEMBI,
CBSI3aHHOM C pa3BUTHEM OMadeTa.

st mpencraBuTesield U3BECTHOTO TreHOoTUIa Moa3sra, nmpeBaiu-
PYIOLIMX CETOAHS B MeOUIIMHE, Beaylux (hapMKOMIIAHUSIX U HE
TOJBKO: TaK KaK MCKYCCTBEHHBI MHCYJIMH MOJIy4aloT U3 CBUHU-
HBbI, TO U KOILLIEPHOE MSCO, KaK aKTMBHasl 01Mom00aBKa, JTOJIKHO
OBITb UMEHHO CBMHUHOM, IMpUYeM B COOTHoIIeHU: 88% cana u
12% wmsca. KomepHyio CBUHUHY JIydllle BCero 3aKynaTh B beno-
pycCUM — OHa HEe COAEPKUT TeHHOMOAU(MULIMPYIOIIUX 100aBOK
(B oTmnume ot YkpauHckoii u [Tonbckoit). [epen ynmorpebiaeHuem
CBUHBIO HEOOXOAMMO MCKyNaTh B peke MopnaH mist ounieHus: ot
LIETIHEM B ee KUllleYHUKe. Bo3pacT CBUHBU HE NOJIKEH MPEeBbIIIATh
22 neT.

14.08.2013 r.

U3 cepuu cmameii «3nanusa om Na_uaia»



Anmn3orponHasi Bcenennas,
3KCTPACEHCOPHOE LEJUTETbCTBO
u IIporpammer «CBetJI»

Koncnexmot uz cmamou doxmopa bapoaper Kynman
(no mamepuaaram H. Jleeawmosa u b. Kynman)

IIpooonncas nawu noscnenus o pabome Ilpoepamm «CeemJl»,
HeAb3sl He KOCHYMbC 00HOU U3 8adCHellwux cmameil dokmopa me-
ouyunst, dpyea u nomowHuxka H. B. Jlesawoea — bapbaper Kynman.
Moneue 200b1 ona Habawdasa 3a desmenvrHocmoio H. Jlesawosa no
00yueHuro A10ell IKCMPACeHCOPHOMY UeAUMeNbCmeEy U 8ead 3anucu
€20 pabomul ¢ nayueHmamu, 4moodwsl npedocmasums Hay4HoMy oouje-
CMay Yucmolil SKCNepuUMeHm co écell Haoaexcauieii 0oKymeHmayuei.
K eeauxomy coxcaaenuro, 6 200 yxoda Huxoaan Buxmoposuua
noxunyaa naw mup u dokmop bapbapa Kynman...

Kak u3zBecTHO, Kj1accuuecKkasi TeOpHsi, OCHOBaHHAasl Ha TEOpUU
OTHOCUTEJIbHOCTU A. DIHINTeliHa, IJIaCUT, YTO CTPYKTypa Mpo-
CTpPaHCTBa OHOPOAHA (M30TPOITHA), YTO MPUAAET eMy (ITPOCTpaH-
CTBY) OJMHAKOBbIE KaueCTBAa U CBOMCTBA BO BCEX HaIpPaBICHUSIX,
U 4YTO CKOPOCTb CBETa SIBJISIETCSl MOCTOSIHHOM M MaKCUMaJIbHOM.
M3 a10i1 Teopun A. DitHIITEHA ClIeNyeT, UTO BELIEeCTBO TOXKHO
MPOSIBJISITH CE0s1 OMMHAKOBBIM 00pa30M B JII000I TOUKE MPOCTpaH-
ctBa. OgHako, H. JleBamoB, sIBisIsCb OMHOBPEMEHHO U YYEHBIM,
Y LIeJIUTEJEM, TOJaraeT, 4To MPOCTPAHCTBEHHAsI aHWU30TPOIMS
(HEOTHOPOIHOCTh) UTPAET OCHOBHYIO POJIb B CO3JaHMU KaK Ma-
KpO, TaK U MHUKPOKOCMOCA. DTOT MPOLIECC pacKpbIBaeTCs 4Yepe3
BEUHOE B3aMMOJEHCTBME Pa3JIMYHBIX MaTepUil B MPOCTPAHCTBE,
KOTOpOE, TI0 €ro MHEHMUIO, SIBISIETCSI KOJIbIOEIbIO BCETO COTBOpPE-
HUS U yOpaBJsieTcs CrieluUIeCKUMU U TIOAAIOIIMMUCS KOJIU-
YECTBEHHOMY OMpENEJICHUIO TTapaMeTpaMu, KaK pe3yJbTaTr Ipo-
CTPAHCTBEHHOM aHU30TPOIUU.
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J1711 TOro 4TOObI JOCTUYb HAMBBICIIIETO YPOBHS CO3HAHMS 1 BbI-
COKOI'0 3HEPreTMYECKOro MoTeHIMaua, LEeJIUTedb, TPOXOASIIUIA
obyuenune y H. JleBalioBa, IOJDKEH MCHOJb30BaTh BbILIEU3JIO0-
>)KeHHOE MOHMMaHMe opraHu3aluu BeeneHHol ¢ 1ebio co3aaHus
BeIeCTBA WM €0 paclIeIUIeHUS] Ha COCTABJISIIOLINE 2JI€MEHTHI B
Mpo1ecce UCLIEJeHMS], B COOTBETCTBMM C €CTECTBEHHBIMM 3aKOHa-
mu [lpuponsi. B IIporpamme «CBetJl» Ha ypoBHE HEUTPUHHOTO
MPOCTPAHCTBA M MPHUBJICYCHUST HEOOXOIMMBIX YaCTOT (WU Tep-
BUYHBIX MaTepuii), mpeodpa3ylolInX BEIIECTBO, YXe 3aJ10KEeHbI
HeoOXoauMble JEMCTBUS HAa ypOBHE aBTOMAaTM3Ma, KakK yIpaBJe-
HUE COBEpIIEHHBIM MO3roM B COOTBETCTBUM C €CTECTBEHHBIMU
3akoHaMu [Ipuponpl, agantupoBaHoe K uHauBuay. OOydyeHue
OCHOBaM LieauTebcTBa gaetcss H. JleBaloBeIM Ha OCHOBE Ipen-
CTaBJICHUI O 3aKOHAX MPUPOIbl UM OOBSICHEHHBIX, BMECTE C CO-
MyTCTBYIOIIMMU €My (LIEUTEIbCTBY) MOABOAHBIMUA KaMHSIMU U
3agayamu. [Tporpamma «CBeTJI» TaKuX «ITOJABOAHBIX KaMHEN» He
UMeeT, B OTJIMYME OT XXMBOTO CYIIECTBa, KOTOPBIN HAKJIaabIBaeT
CBOM JIOXHBIE MPEACTaBAeHNS U MPUBBIYHbBIC 111a0JIOHBI HA MPO-
1IECC UCLIEJICHUSI.

CoOCTBEHHO IPOLIECC UCLIeJIeHUsI BKIII0UYaeT B ce0sl HECKOJIbKO
9TaroB:

1. CkanupoBaHue (TojiydeHMe MHEPOPMALUMU O COCTOSIHUM
opraHum3Ma M TMepBOIPUYMHE 3abojeBaHUs); (CKaHUpPOBaHUE
«CBet1JI» — 3TO comnocTaBjieHrue €CTeCTBEHHOU HOPMBI IJIsI >KM-
BOM KJIETKM W TOTO, YTO YEJIOBEKOM OJIaronpruoOpeTeHO B IPO-
1ecce xu3Hu). Pazpaborka cTpaTeruv M TaKTUKU HPUBEACHUS
OpraHuM3ma B 3JJ0pPOBOE€ COCTOSIHME (YTO HYXXHO ceaTb, YTOOBI
BEpPHYTh 4elioBeKy 310poBbe). (IIporpamma «CetrJl» aBTOMa-
TUYECKU BbIOMpaeT HanboJjiee ONTUMaJIbHbIe JEUCTBUS TI0 YCTpa-
HEHUIO MaTOJOTMYECKOIO COCTOSIHMSI, HAIlpaBJsisl BO3AEHCTBYE B
MEePBYIO o4Yepeab Tyaa, Ie HeOOXOAMMO BbIPOBHSTH Upe3MePHBI
aucbanaHc Mexay Mo3roM 4YejioBeKa M CUCTEMOM WM opra-
HOM.)
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2. CoOCTBEeHHO HcCIIeJIeHEe, BKIIIoYaloliee B ceos:

— IETOKCUKAIUIO (yaaJlieH!e U3 OpraHM3Ma IJIaKoB U TOKCUHOB);

— yaajaeHue MOp(oJIOorn4ecK U3BMEHEeHHbIX (0OJIbHBIX) KJIETOK;

— CO3[aHKe HOBBIX 3IOPOBBIX KJIETOK BMECTO TMOBPEXIECHHBIX
WU T. I.IETAIM3UPYETCS C TToMOoIblo Teopuu H. Jlesawosa.

Puc. 1. Mamepuaauzauusa muicaeii

(3mech Kak pa3 M MPOMCXOAUT BMeEIIATeJIbCTBO MOTEHLIMala
(yacto He uMmemwllerocss B u30bITKe y uenurtensi) Komrekca
«CBetJl» mo pacllerjieHul0 HEHYXXHBIX BEILIECTB B KJETKax W
BBIBEJICHUIO MX U3 opraHm3Ma. Ha mecre cTapbix pa3pylIeHHBIX
KJIETOK CO3[al0TCSI COBEPIIICHHO HOBBIE 3J0POBBIE KJIIETKU C HE00-
XOOUMBIMM KauyecTBaMU JJIsI Y€TKOTO B3aMMoIeiicTBus ¢ Mo3rom
YeJI0BeKa C LIeIbI0 030POBJICHUS BCETO LIEJIOCTHOIO OpraHn3Ma. )

B nontBepxneHue 3(POEKTUBHOCTU €ro CUCTEMbI NMPUBOIUTCS
JBa YHUKAJIbHBIX ciiydast ucueneHus H. JleBalioBbiM aeTeii, paHee
MMEBIIMX 00JIe3HU, TIPUHIUIMAIBHO HE TTOIIAIoIIecs N3JICYSHUIO.

O0a ciryyast TOJIHOCTbIO MOATBEPXKIEHbI JOKYMEHTAJIbHO. DKC-
TPACEHCOPHOE MCILIeJICHUE WJIM HCLEJIeHUE «Ha PacCTOSHUM»
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W3BECTHO C IPEBHUX BPEMEH M MCHOJIb30BAJIOCh JIIOAbMU MOBCE-
MecTHO. COBpeMEHHbIE YUEeHbIE ThITAIOTCS OOBSICHUTD 3TO sIBJIE-
Hue (eHOMEHOM HEJIOKaJIbHOCTU, KOTOPBIN SBJSETCS IIMPOKO
pacnpoCTPAaHEHHBIM TOHSTUEM B JIUTEPATYpPE, OIMMCHIBAIOLIEH
METOMbI aJIbTEPHATUBHON MEAWIIVHBI.

ODTOT TEPMMH 3aMMCTBOBAH Y KBAHTOBOM (DU3UKHU, UTOOBI
OOBSICHUTDb «HEJIOKaJbHbIe» COOBITUSI, KOIJa Bellr, KaXylIUecs
HECBSI3aHHBIMU APYT C APYroM, OObEAUHSIOTCS 0e3 KaKou-11bo
BUIMMOM MPUUYMHHON 3aBUcUMOCTU. CHcTeMa KJIAaCTEPHOM CBSI3U
MEXIYy KaYECTBEHHO COOTBETCTBYIOLIMMU JIEMEHTAMU IMTPOCTPaH-
CTBa HAOIIOJAJIMCh JABHO, HO OOBSICHEHWS HAIILIU TOJILKO B HAllIe
BpeMs (KaK YMBIIIUIEHHO M3bSITO€ M3 O0MXOJa MOCTYIHBIX 3Ha-
HUi1), Oiarogapsi UCClIeIOBaHUSIM TaKMX yUeHbIX, Kak A. M. Xa-
ThIOOB, H. A. M0op030B 1 Ap. DTU CBSA3M MOXKHO CO3aBaTh UCKYC-
CTBEHHO WJIY MCIIOJIb30BaTh TOTOBBIE, MIPUMEHSS UX CIELUAIBHO
IJ1 TIepeaadyv HeOOXOIMMOTO TTOTEHIIMAA U3 OJHOU TOYKM MpO-
CTPAHCTBEHHOW HEOAHOPOMTHOCTH B JAPYIYyIO, HA YEM WM OCHOBAH
MPOLIECC UCLIETEHHUS, TO €CTh BOCCTAHOBJIIEHUE CTPYKTYPHOU Op-
TaHWU3alMU XXUBOW MaTePUM).

Takast «<kBaHTOBasI CTPAHHOCTb» OCTPO MOAYEPKUBAET 3aTPY/I-
HUTEJIbHOE TMOJOXEHUE, B KOTOPOM OKa3aJMCh COBPEMEHHbIE
(bm3uKM, Koraga MHUMas CIy4allHOCTb BEJET Ce0s1 B COOTBETCTBUM
C ONpENEICHHBIM 3aKOHOM M YX€ BBITECHWJIA MPEACKa3yeMYIo,
paboTaroulyIo Kak 4yachbl, Moaeab BceneHHOI.

PaszbsicHeHuMe Tpoliecca 3KCTpacEHCOPHOTO UCLIEJICHUS HaTal-
KMBAeTCS Ha aHAJIOTMUYHYIO MpoOJeMy, KaKuM o0pa3oM OOBsC-
HUTb, YTO IIPOUCXOAUT BO BPEMS ITOTO «3araJloyHOro CKauyka» oT
pa3zyMa K XXMBOI MaTE€pUu, KOTOPBIN MPOSIBIISIETCS 0€3 KaKOTO-JIU -
00 (pU3MYECKOro KOHTAKTa.

DKCTPaCEHCOPHOE 1IEJIUTEIbCTBO MMEET OECUMCICHHOE KO-
JM4ecTBO OTTEHKOB. CyllleCTBYeT TakKXKe OrpOMHOE KOJUYeCTBO
MONBITOK OOBSICHEHUS €ro BIAMSHUS Ha XXUBbIE OpraHM3Mbl (Kak
yeJioBeKa, TaK U OPYrMX BUIOB) KaK Ha HEOOJBIIOM, TaK M Ha
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3HAUUTEIBbHOM paccTosiHuM. Cpenr HeMajaoro KoJauMyecTBa U3y-
YEeHHOI HaMU JIMTEpaTypbl, TaKKe MOMBITKY ObUIU MPEANIPUHSTHI
KacaTeJIbHO CJIEAYIOUIETO:

— MCCea0BaHue KJIETOK, TPMOKOB, IpOX Kelt, OakTepuid, pac-
TeHWI, LICJIUTENIbHbIE KCIEPUMEHThI Ha JIOMSX, OLICHKA CyOb-
€KTUBHOTO OINbITa Pa3JIMYHBIX JIOAEW M JUArHo3 SICHOBU/ILIEB,
rnepenayvya 3HePruu oT LEJIUTEN K UCLIEJISIEMOMY, YEHHETUHT «Iy-
XOBHBIX ITPOBOIHMKOB» Benor, (1992) (1);

— UCLEeJIeHUe TIOCpeICcTBOM aMmnaTtuu u rumHo3a Garrett,
(1943) (2);

— MpOOYXJeHUE TPAHCILEHIEHTHOTO YHUBEPCAJIbHOIO CO3HA-
HUSI, NPAKTUKYIOIIErocsl IOCPEICTBOM pPa3IUuYHBIX ITPUEMOB,
Bkouast Peiiku, TeparneBTuyeckoe NMPUKOCHOBEHUE, MpaHUYE-
ckoe ucueyieHue, Yu I'oHr;

— TNPAKTUKYIOIIME Bpauyu, KOTOPblE KOMOWHUPYIOT TyXOB-
HYIO 1 SHEPreTUYECKYI0 COCTaBJIsdIolIMe, Takue Kak Montgomery
(1973) (3), Holzer (1995) (4), Schwarz (1980) (5), Kraft (1981) (6),
Sui (1987) (7), Targ u Katra (1998) (8);

— mamaHckue Tipaktuku, Eliade (1964) (9), Mehl-Madrona
(1997) (10) m» MacManaway (1983) (11).

B 2002 romy mMbl mpoBeiand 0030p caMbIX IOCJIEAHUX CTaTei,
3aTparuBalolIMX TEMY 9KCTPACEHCOPHOTIO LEIUTENbCTBA, U OOHA-
PYXWJIM, YTO HEKOTOPbIE 13 BbILLIEYTTOMSIHYTBIX METOAOB ITPOOMIN
cebe Topory B MEIMIIMHCKUE XYpPHAJIbl, B TAKME KaK CBSITasl CBSI-
ThIX «AHHAJIbl MEAVLIMHBI BHYTPEHHUX OpraHoB» (12).

XOTs Halle MCCAeIOBaHWE HE Jajio OIpPENeCHHbIA OTBET Ha
Mnpo0eMy B3aMMOACIUCTBUS pa3yMa 1 BeIleCTBa, OHO ITOCIYKIJIO
CUT'HAJIOM TOTO, YTO «aHOMAJIbHOE» LIeJIMTEJILCTBO CTaJIO MpeaMe-
TOM CEpPbE3HBbIX MCCJIEIOBAaHUI, KOTOPbIE TMOSBISIOTCS C YBEIU-
YMBaOUIEHCI YacTOTON B COMMAHBIX MEIUIIMHCKUX XypHajax H,
COOTBETCTBYIOIIMM 0O0pa3oM, IOJABEPraloTCs MHOTOUYMCIECHHBIM
aHaJIM3aM.

Bce u3ydyeHHBIe HaMM MCCIEAOBAaHUSI MUMENIU OEJ0 TOJbKO
JUIIb C TPyNIaMu MallMeHTOB, a HE MHAWBUAYaJbHBIMU CIIydasi-
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MU, Ha MPOTSLKEHUU HETpo-
TOJKUTEJIbHOTO BpeMEHH, a
HE IOJrOCPOYHOro Ipoliecca
NOBEAEHUS HCLEJIEeHUsT OO0
koHHa. (CM. crarbio «Bo3-
BpallleHUue K JUCTaHIIMOH-
HOMY LIEJUTEJIbCTBY: BpeMsl
HOBBIX TTOHATHII») (13).

IToMoyb B mpossiCHEHUU
KapTUHBI 3TOro, Ha Halll
B3IJISIA, MOXET BBeIeHUE
HOBBIX IIPEACTABICHUN O
OpUpoOIe W paCIIUPEHHBIA
B3IJISII HAa pealbHOCTh. M3-
BECTHbIE YYeHble, TaKue
kak YunbaMm Tumnep (William Tiller) (14) u Mbapunun nnblig
(Marilyn Schlitz) (15) o3Byunin 3Ty HEOOXOIUMOCTb.

Tak, M. [llunbL npearnoyioxunia, 4To «... JUCTAHIMOHHOE MEH-
TaJlbHOE BO3JAEUCTBME HE €CTh aHOMAJIMS ...HO YacCTh IPYroro Io-
psiika peaJbHOCTW», M 9TU JaHHbIE, TOJy4YeHHbIE OTTyla, MOTYT
MOMOYb «...MIEPECMOTPETh MOHSATUIHBIE U OHTOJOTMYECKUE I10-
CBLIbI, KOTOPBIE 10 HETAaBHETO BPEMEHU HaIpPaBJIs/IM COBPEMEH-
HYIO HayKy».

Jlanee oHa yTBEPXKAAET, UTO «...MaTpulia MPOCTPAHCTBO-BpeMs,
Ha KOTOPOIA Mbl OCHOBBIBAJIUCh, HE SIBJSIETCS €AMHCTBEHHOI MO-
NeJIbI0 PEaTbHOCTI».

Hcxond u3 NpUMHIMNKMAIBLHO HOBBIX TMO3WIAN UM MCHOJIb3YS
CO3MaHHYI0 MM TEOpUIO O MAKpO- U MMKPOKOCMOCE, PYCCKUIA
¢usuk u uenuteabr Hukonait JleBaloB pelnraeT 3Ty «3araaky He-
JIOKaJIbHOCTU» U MHOXECTBO IPYTHX.

HMwmeqa 3a mieyamu coauaHoe HaydyHoe oOpaszoBaHue, H. JIE-
BAIILIOB co3gan enmHyi0 TEOpMIO, BIIEPBHIC M3JI0XEHHYIO B
1994 rony B kHure «IlocnenHee oopalieHNe K YeJIOBEYECTBY», KO-

Puc. 2. H. B. Jlesawmos, pycckuii
YueHblil, nucameas u nyoAuUUCMm
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Topas (Teopusi) pa3peliaeT
MPaKTUYECKU BCE MPOTU-
BOpEYMS B COBPEMEHHON
¢u3uke M MOpencraBisieT
VHUKAJIbHBIA MOAXOM K
IVHaAMUKE B3auMoOIcH-
CTBMS pa3yMa M BelllecTBa.

Ilo3nHee ObLTA HammMCca-
Ha MOHoTpadus

«Heoonopoonaa Bce-
ACHHAA».

B noooepicky ezo me-
opuu 2060psam KiuHu4e-

Puc. 3. Dopmuposanue nianem ckue — pesy. ﬂblZlambl €0
Coaneunoil cucmemvt 60 «6nadunax» ueaumeavcKoll  paombt,
604H Oeghopmauuu npocmparncmea muamenabHo 3ad)ul€cup0-
64dHHble 6 Meduuuucxux
00KyMeHmax, XpaHAwuxcsa y asmopog u 6HUMAameabHo npocMo-
MPEHHLIX U OUCHEHHbIX lCGdJlll¢lll{llp08aHHblMll PDeueH3IeHmamu.
V:ke 6b110 OTMEUeHO, YTO B aHu30TponHoi Moaenu H. JIepamro-
Ba KOJieOaHMST YMCJIOBBIX MapaMeTPOB IPOCTPAHCTBA OIPEICIISTIOT
BCE KOCMHMYECKHE MPOILIECCHl — OT CO3IMaHUS YEPHBIX JBIP IO pac-
raja aTOMOB, OT OMOreHe3a 10 BOSHUKHOBEHMSI CO3HAHUSI. DTO SIB-
JISIeTCsl OCHOBoMoararoueit uaeeit Bo Bceii padore H. JIeBaiona.

B nuHaMuyeckoM B3auMOAeCTBUM KBAHTOBAHHOTIO ITPOCTPAH-
CTBa M MaTepWM IIPOCIICKMBACTCS TaKXKe, KAKMM 00pa3oM MaTte-
pus B 00J1aCTSIX HEOTHOPOIHOCTH BIMSICT HA HETO U neopMupyeT
KPUBHU3HY 3TOI0 IIPOCTPAHCTBA, BBI3bIBASA U3MEHEHUS apXUTEKTY-
PBI IPOCTPAHCTBA U MATEPUH.

ITpoiie roBopst, MPOCTPAHCTBO U3MEHSIET MaTePUIO BHYTPH Ce-
0s1, TOorga Kak OJHOBPEMEHHO MaTepusl U3MEHSIET MPOCTPAHCTBO,
KOTOpOE OHa 3aHMMaeT. B Kakoif-To MOMEHT IIeperpynITMpOBKHA
9TO B3aUMOJEHCTBUE MOXET NOCTUYb COCTOSIHUS CTAaOWJIBbHOCTU
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U TOrja poxnaercs miaaHeTta. TpaHcdopmaliys Ha HOBOM YPOBHE
peaJIbHOCTU MPOUCXOIUT TOTAA, KOTIa JOCTUTAETCS «<KpUTUYECKast
Macca» U BO3HMKAIOT HOBble KaudecTBa. (IIporpammbr «CseTJI»
NEUCTBYIOT TOYHO I10 3THUM K€ MIPUPOIHBIM IPUHIIMIIAM, CO3/1aBast
TOIOJHUTEIbHYI0 BO3MOXHOCTb UE€JIOBEKY MpPUOOpEeTaTh HOBBIE
KayecTBa, Onarogapsi YCKOPEHHOI W lieJeHaIlpaBJIe€HHOW Hapa-
0OTKE «KpUTHUYECKON MacChl» MH(POPMAIIMOHHBIX OTIEYaTKOB B
naMsITU CYIIHOCTU. To ecTh oOecreynBaeTcss CTaOMIbHOCTh, HE-
obxonumas IJisl COBEpLICHHOM padoThl KJIETOK opraHu3zMa. Ilpu
atoM KoMmIuiekcoMm co3narTcs HE0OX0AMMbIE, HO HEOCTaTOYHbIE
YCJIOBUS 11 YCKOPEHHOTO pa3BUTUS. JJOCTaTOUHBIMU UX MOXKET
cnenatb Tonbko CAM YEJIOBEK!)

B 3TOM BEYHOM KOCMHMYECKOM TaHIIE BO3HUKAIOT HYXKHBIE
YCJIOBUS U MOAXOISIIME TTapaMeTphl, YTO MPUBOIUT K CIAUSIHUIO
MEePBUYHBIX MAaTEPUIl B pa3IMUHbIX KOMOMHALIUSAX. DTO IIPOUCXO-
IUT B TOM CJIydae, eCJIM IapaMeTphbl OKPYXKaloIlero MpocTpaHCTBa
COBMECTMMBI C Ka4eCTBaMM M CBOMCTBaMHU TMEPBUYHBIX MaTepUid
BHYTPM 3TOro IpoCTpaHCTBa. M1 HA000pOT, KOTraa 3Ta COBMECTU-
MOCTb HapylIaeTcs, MaTepUaibHbIe (p)OpMbI U TMOPUIHBIE KOMOM -
HallMU TePSIIOT CBOIO CTAOMJIbHOCTD U pa3pyIlIaloTCsl.

OoOyuaembie H. JleBamoBbIM LieUTENM NOJIKHBI TOJTHOCTBHIO
MOHMMATh MPOILIECC CUHTe3a M pacliaja MaTepuud 1, B MEPBYIO
oyepeab, KUBOM MaTepuu, Kak ee ocoboit ¢opmbl. (CM. HUXe
«KnerouHast pereHepauusi».) B 3ToM M J1€XUT CBSI3b MEXIY KOC-
MOJIOTHEN 1 LIETUTETbCTBOM.

Llenurenu, obiagaplire yHUKaAIbHBIM MO3roBbIM annapaToM
(omucaHoO HUXeE), TOJDKHBI YMETh JIeJIaTh TO, UTO AeJaeT MpUpoa:
B o0yiacTu, MOJIexXalleil MCLEeJeHUI0, ONepupoBaTh HY>KHBIMU
MaTepusiMM M KUX Ka4eCTBaMHU BO BpeMsl CBoeil pabGoThbl. YTOOBI
BBIIIOJTHUTH TaKylo pabOTy, OHU JOJKHBI MOOMIN30BaTh HEOOXO-
IMMble KauecTBa U MOTEeHLIMAJ 151 BO3IEMCTBUS Ha UCLIEsIEMbIi
Y4acTOK, YTOOBI CO31aTh HEOOXOAMMBIE YCIOBUSI JISl peaaiu3aiuun
cBoeil mporpamMmbl ucueneHus. (Ilporpamma «CsetJI», co3maH-
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Hasg H. JIeBalioBbIM, OCYIIECTBIISIET TeHEpaLMIO TICU-MOTEeHIIaIa
HEOOXOAMMOI MOIITHOCTU, YTOOBI B COIJIACOBAHMM C IPOCTPaH-
CTBEHHO-MAaTepUajJbHON CYIIHOCTBbIO MHIMBUIYYMa CO3JaBaTh
HY>XHbIE€ KaueCTBa MMOTOKOB ITEPBUYHBIX MaTepuil, POPMUPYIOLINIX
HeJOoCTaloIIe YCJIOBUS 1JIsl 0300POBJISHUSL. )

DTO MPOU3BOAUTCS IMYTEM CO3IaHUS LIETUTEIeM HEOOXOIUMBIX
YCJIOBUM JJIs1 peaiu3aliiy KeJaeMOro UM JEMCTBUS, KOTOphIe U
MO3BOJISIIOT 3aITyCTUTh HEOOXOMMMBIE TIPOLIECCHI MCLIECJIEHUS C BbI-
COKOI1 CTeneHb0 TOYHOCTU U TiaTeJbHOCTU. (CM. Hrxke «Cnenu-
(uka ucnesiennsi, C NIOMOMBIO MCU-BO3AEHCTBUSA».)

B03MOXHOCTb MOTYYUTh HOCTYII K TAKOTO POAa CIIOCOOHOCTIM
BO3HUKAET MPU MPOXOXIEHUN YHUKAIbLHOIO Kypca OOY4YeHUs C
COOTBETCTBYIOIIEN TpaHchopMmauueir Moara, pa3pabOTaHHOTO
H. JlepamoBeiM. B oTimune oT Apyrux cucreM oOy4yeHus, 31€Ch
HET MeIMTAllMM, YeHHeIMHra (KOHTaKTa C JIPYTMMHU YPOBHSIMU
3eMJIM) UJIA MaHMITYJISILMIA C TIOACO3HAHUEM YeloBeKa.

ITo cyecTBy, LeauTeNb OJOKEH HAyYUThCs BO3IEIICTBOBATH
Ha MaTepuIo U MPOCTPAHCTBO HA YPOBHE MUKPOKOCMOCA, B COOT-
BETCTBMU CO CTpaTerrueil U TaKTUKOI mpolecca ucleyieHus. Bech
CHEKTp OBITHSI, OT MUKPOKOCMA 10 MAaKPOKOCMa, POXKIAECTCS WU
YyMUpPaAET B COOTBETCTBUU C MOAOOHBIM B3aMMOACUCTBUEM, OyIb
9TO UCLEJeHUE XXKUBOM KJIETKU WM CO3IaHKUE YePHOM IbIPHI.

I[ToHumaHue 3TOro mpolecca OTKPBIBAET ABEpU OMOreHes3a
(opMupoBaHUS TIAMSATU, TPUPOAbLI M Pa3BUTUS CO3HAHUS, U,
HAKOHELl, TyXOBHOM 3BoMoLMU. Bece 3TO MOoapoOHO ONKMCHIBAET-
ca B pabotax H. JleBamoBa. YToObI BBISICHUTH, KaKUM 0Opa3oM
LICJUTENIb BIMSET Ha 001acTh MCLIeJIEHUs, HEOOXOOUMO pacCMO-
TpeTh caeayliee (OHO K€ MOMOXET BhISICHUTh, Kak [IporpaMmMbl
«CaeTJl» BIusIOT Ha 00JIaCTh UCLICJICHUSI):

— maaHeTa 3emuis: pU3MYECKH IJIOTHAS U APYTHE MaTepUaJIbHbIe
ctepsi;

— (pU3NYECKUT MUP, KOTOPBIA MbI TI0O3HAEM OpraHaMM YyBCTB
U JOMOJHUTEIbHBIMUA YCTPOMCTBAMM Ha MX OCHOBE, SIBJISICTCS
JINIIH MaJICHbKOM YaCTUYKOM pealbHOCTH, OKpYyKalollel Hac;
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— CYLIECTBYET HECKOJIbKO MUPOB WJM COCEIHUX «CJIOEB» pe-
aJIbHOCTH, MPOHMU3bIBAIOIIMX HaIIly TIJIaHETY TaKUM 00pa3oM, UTo,
BBUJIYy OTPAaHUYEHHOIO pa3BUTHUS, OOJBIIMHCTBO M3 HAC HE B CO-
CTOSTHUU 3TO MOYYBCTBOBATb;

Puc. 4. Heiimpaauzauusa nepeuuHo20 UCKpueéAeHus nPoCmpancmed
obpazoeanuem uiecmu mMamepuaisHvix cghep

— CYLIECTBYET TaK Ha3blBaeMmasi 00JIaCTb «TOHKON SHEpPrum»,
TOYHEE «TOHKOU MaTeprM», KOTOPYIO TOJbKO Hayajaud TeopeTuye-
CKM MO3HaBaTh HEKOTOpPhbIe MepeaoBbie (pusnku. [Ipumepom mMo-
JKET TIOCTYKUTh cTaThsl mpodeccopa actpodusuku P. J1. Knayoe-
pa (25) «CoBpeMeHHas1 pu3nKa M TOHKHE chephl: HE UCKITIOYAIOT
IPYT Ipyrar.

B Heit ormeuaetcs: «CyliecTByeT OOLIETTPUHSITOE OIIMOOYHOE
MOJIOKEHHWE, KOTOPOIro MPUACPXKMBAIOTCS BO MHOIMX HayYHbBIX
U OKOJIOHAYyYHBIX Kpyrax, KOTOpoe IJacUT, YTO 3aKOHbI (DM3UKU
HWCKJIIOUAIOT CYILIECTBOBaHME HEe(PU3NUECKUX OOBEKTOB U JTIOOBIX
MeTapuznyeckux peanuid... OtkpsiTue Jle bporiu BoaHOBOI
MPUPOIbl MATEPUU PE3KO OMIPOBEPraeT 3TO YTBEPXKIACHUE».

Mbl BUAMM HMHTEpECHOE IPUMEHEHHE 3TOro IOJIOKEHUSI B
KOCMoJIoThUecKoit Mozaenu mnpodeccopa Tmmrepa (26), koTopas
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OITMCHIBAET HECKOJIBKO Pa3JIMYHBIX YPOBHEU CyOCTaHIIMIA, TPOHM-
3bIBAIOLLIMX JIPYT Ipyra M OKa3bIBalOIIMX MUHUMAJIbHOE BIMSTHUE
IpYT Ha JApyra o TeX Mop, IMoKa TyJa He BMELIMBAETCSI pa3yM.

OH 3aMMCTBYET 3Ty MOIeb U3 «(PUI0ocoPuu MOTM O CeMU
MPUHIIMIIAX, AEHCTBYIOIINX B YEJIOBEKE», KOTOPbIe MHTEPIPETH-
pYeT, KaK CBUACTEILCTBYIOIIME O CYIIECTBOBAHUMU CEMM pa3ny-
HBIX YPOBHEN €IMHOW CYOCTaHLIMM, KaXObIii U3 KOTOPbIX UMEET
pa3IMyYHYI0 KOH(pUTrypaloo, COCTaB U MOTYUHSIETCS COOCTBEHHO-
MY CBOJy 3aKOHOB.

B ocHoBy momenu mupoyctporictBa H. JleBamoBa takxke mo-
CTaBJICHO CYIIECTBOBAHME OTAEJIbHBIX U PA3IUUYHBIX MaTepUalb-
HbIX cep. OH MCTONKOBBIBAET MX, KaK COCTOSIINME W3 pa3iny-
HbIX KOMOMHAIIMI MepBUYHbIX MAaTepuid, HA OAHA U3 KOTOPBIX HE
sIBJIsIeTCSl (PM3UYECKU TUIOTHOM, KaK IjIaHeTa 3eMJisl, a TakKe He
JOCTYNMHA HAIMM (pU3MYECKUM YyBCTBaAM. DTU cepbl OTIUYAIOTCS
Kak OT (pM3MYECKOro MjiaHa IMiaHeThl, TaK U APYT OT Apyra I1o KO-
JIMYECTBY M Ka4eCTBY NEPBUYHBIX MaTepUii, UX 0Opa3yIoIInX.

B uacTHOCTM, OH MOKa3bIBaeT, UTO ILIaHETa 3emysl UMeeT
1IECTh B3aMMOMNPOHMKAIOIINUX C(ep, COCTOSIIMX U3 Pa3TudHbIX
rMOpUI0B MEPBUYHBIX MAaTEPUid, OTIEJIEHHBIX IPYT OT Apyra Tpy/-
HOIIPEOJOJMMbIMU KauyeCTBEHHbIMU OapbepaMu. Dusmueckas
cdepa HaXOOUTCSI BHYTPU OCTaTbHBIX cdep.

HMurepeceH ToT akt, uto H. JleBaiios onpenenn, 4to hopMUpPO-
BaHME 3TUX MaTepUaIbHbBIX Chep MOTUMHSIETCSI 3aKOHY KBAHTOBAHUSI
(omsTh MOATBEPAUB BCEMPOHMKAIOLIMI TPUHIMI KBAaHTOBAaHMSI).
Bo3MoxxHO, HanboJIee MOIHON SKCIIEpUMEHTAIbHOM AEMOHCTpALI-
el «TOHKOW 3HEPIrum» SIBJISIETCsl paboTa poccuiickoro 6uonora Bna-
numupa [Tonmonuna (Ietp apsieB Takke MMeeT HEMMOCPEACTBEHHOE
OTHOILIEHNE K 3TOMY 3KCIIEpUMEHTY Kak coaBTop (27).

ITocne Toro, kak o6pazeu JJHK Obu1 momeleH, a 3aTeM ynajieH
13 J1a3epHOro (hOTOHHOTO CIIEKTPOMETpa, IpUOOP MPOa0IKAI pe-
TUCTPUPOBATh BUOPALIMOHHBIE BO3MYIIECHUS, KaK OyATO oOpasel|
BCE €lle HaXOAWJICs B Kamepe.
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[Tocne nnuTenbHON M CTPOrol MPOBEPKM Ha IMpeaMeT J1abo-
paTtopHoil ommnbku I[lomoHWH BMecTe ¢ KoJuleraMy MpUILEa K
BBIBOAY, UTO «(haHTOMHBIHN 3(pPpekT JJHK» MoxeT ObITh 00bsICHEH
KakK MpOsIBJIEHME HOBOU MOACTPYKTYPhl (PM3UUECKOTO BaKyyma,
Ha KOTOPYIO paHbllle He oOpallaju BHUMaHUs: «MBbI Toaraem,
YTO 3TO OTKPHITHME MMEET MEPBOCTEIIEHHOE 3HAUCHUE 151 OObsIC-
HeHus 1 0oJiee ITyOOKOTo MOHUMAaHUSI MEXaHU3MOB MPOSIBICHUS
(beHOMEHA TOHKOIT MaTepuu, (BbIIEJICHO UMM ) BKJII0UYast (PeHOMEH
aJIbTePHATUBHOTIO LIEJUTEIbCTBA». (B maHHOI cTaThe €CTh CChIJIKA
Ha pabory B. Tunnepa.)

OHU TakKe MpeamnojararoT, YTO UX OTKPBITUE MOXKET obecrie-
YUTh OCHOBY IJis OoJiee OOlIel TEeOpUM HEJIMHEHHOTO KBAaHTO-
BaHMS M, B KOHEYHOM cyYeTe, NMPUBECTU K (PU3NUECKON TEOpUuu
CO3HAHMSI.

B coorBercTBUM ¢ KoHuenuueil H. JIepammona, GOJILIIMHCTBO
JIIONIei, 32 UCKITIIOUEHUEM SICHOBUSIIMX, BUAST TOJbKO IUIOTHYIO
(pu3nYecKyro MaTepuio U HE MOTYT NPOHUKHYTh 4yepe3 Gapbepbl
«TOHKOM Matepun». «PeabHOCTb, KOTOPYIO MBI OLIyIIIaeM, — 3a-
MeyYaeT OH, — COOTBETCTBYET HAIlleMy YPOBHIO 3BOJIIOLIMOHHOIO
pa3BuTUsl». OQHAKO LIEIUTEb T0JKEH CBOOOMIHO MepeMelaTbes
10 TIaHeTapHbIM MaTepUaIbHbIM chepam.

B npouecce s3Bomonuu, otmevyaeT H. JleBaiios, yenoBeyecKuii
BUJ, KaK 4aCTh XXMBON MPUPOIbI IJIAHEThl, pa3BUBaJl TOJbKO TE
OpraHbl 4yBCTB, KOTOpbIE ObLIM HEOOXOAMMBI IJIs1 ajanTallud B
9KOJIOTMYECKOM HMIIIE, KOTOPYIO YeJI0BEK 3aHMMAaeT B HACTOSIIIEee
BpeMsi, U He OOJIbIIIE.

Hanpotus, 2BOIOLIMOHUPYS M HAUMHASL MEHSThCSI, HEKOTOpbIE
13 HAaCc MPOHMKAIOT 3a Mpenebl (U3MYeCKUX OpraHOB YyBCTB U
MpUOOpPETAIOT HOBBIE KaueCTBa, IMO3BOJISIONIME UM BOCIIPUHUMATh
Ipyrue ypOBHU PEaTbHOCTH.

715 Toro 4ToObl LIEJUTEIh MOT ONIEpUPOBATh HA APYTUX YPOB-
HSIX peajbHOCTM, HEOOXOAMMO MPOTPECCMBHOE pa3BUTHUE HEM-
poHOB Mo3ra — TepecTpoilka U YCOBEPIIEHCTBOBAaHME BCEro
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MogsroBoro amnmnapara. (9To omnuckiBaeTcs B pasaeie «Co3nanue
HeJauTeNsi». )

Jlronu, cTosiye Ha TaKOM YPOBHE 3BOJIIOLIMOHHOTO Pa3BUTHS,
CHOCOOHBI HE TOJbKO BUAETh 3TU «HEBUAUMBIE C(Ppepbl», HO, TaK-
ke, 00amaTh 3HAYUTEIbHBIMU IICU-CIIOCOOHOCTSIMM, BKIIOYas
CHOCOOHOCTh UcLEeITh. KakuM 00pa3oM 4elIOBEeYECTBO MOXKET
COBEPIIUTH 3TOT CKAYOK?

Homo sapiens: (¢pu3ndecKu mI0THOE U IPYTHE MATEPUAJIbHbIE Tela
yesaoBeka H. JleBaioB yTBepXIaeT, 4To 4eJIOBEK MOXET 00JIanaTh
CEeMbIO MaTepUaIbHBIMU TeJIaMU: (PU3UYECKMM U IIECThIO OO~
HUTEJbHBIMU «TOHKOMAaTepUaJbHBIMU» T€JIAMU, TPOHUKAIOITUMU
IpYT B IpyTa, IpUYeM KOJIUUECTBO «TOHKMX» TeJ HEe BCeTaa paBHO
IIECTU 1 3aBUCUT OT DBOJIOLIMOHHON MX HAapaOOTKU B TeUYEHME
JMTAHHOM XXV3HU.

«ToHKuMe» Tejla 4acTO Ha3bIBAaIOT <«IyXOBHBIMHU TeJIaMW», HeE
BHOCS IIPY 3TOM HUKAKOro peaurno3Horo noarekcra. H. Jlesa-
1LIOB YTBEPKAAET, YTO LIECTh «TOHKUX» TeJI YeJI0BeKa, KaK U «TOH-
Kue chepbl» Hallleil TIaHEeThl, COCTOSAT U3 pa3IMYHbIX KOMOMHA-
it («ruOPUIOB») TIEPBUYHBIX MAaTEPUIA.

Kaxnoe cnenyioliiee TeJ10 MMeeT OTIMYHbIE OT APYTMX Tea Ka-
YecTBA U XapaKTEePUCTUKM Y TIPEICTABIISIET COOOM 00siee BBICOKUMA
YPOBEHb 3BOJIIOLIMU U MOTEHIMANIa, YeM eMy IMPeIllIeCTBYIOIIME.
Bce BMecTe OHM COCTaBJISIOT CYLIIHOCTh YeJIOBEKA UM €ro AyIy.
«ToHKue Tena», oTMeYaeT OH, OTJIMYAIOTCA APYTr OT Apyra W OT
(pr3nyeckoro Tena KOJIMYeCTBOM MEePBUYHBIX MaTepUil, X oOpa-
3yI0IIMX, U BHEIIHUM BuaoM. Merton ucueneHusi H. JleBamosa
3aKJII0YaeTcsl BO BIMSHMU Ha (PU3MUYECKOe TeJo Yepe3 padoTy ¢
«TOHKMMHM TeJIaMu».

BoabIMHCTBO M3 XXKMUBYIIMX Ha 3emJje Joaeil pa3BUIu, B J10-
MoJIHEeHUEe K (DU3NYECKOMY Tesy, TOJbKO JUIIb MePBbIe ABa «TOH-
Kux Teaa». OcTanibHbIe YEThIpe — YeJIOBEK MOXET HapaboTaTh B
MpOoI1IeCcCe IBOTIOIMOHHOIO Pa3BUTHS 10 3aBEpIICHUS TLJIaHeTap-
HOTO LIMKJIA pa3BUTUsSI (HAPAOOTKU MEPBBIX CEMU TENI).
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Crout oTMeTuTh, uTo B. Tumiep takxe ymoMMHAeT CEMb Tel,
KaXaoe U3 KOTOPBIX MMEET CBOW HA0Op CyOCTaHLIMII U TOBOPUT
O TOM, YTO BO3JEMCTBME HAa BEPXHNUE YPOBHU BIMSIET HA (pU3NYE-
CKHMI 1 HA00OPOT.

Mopenbs H. JleBalioBa Takxke MpeacTaBIsSIET COOOM CUCTEMY,
COCTOSIIIYIO M3 CEMM TeJl — (PU3NUYECKOTO U IIECTU «TOHKMX».
OH yTBepKHaeT, 4To LieJuTe/IbcKasl paboTa 3aTparuBaeT cHavajia
«TOHKME Tejla», YTOObl OKa3aTh BIMSIHME W TpaHC(HOPMUPOBATH
¢dusnyeckoe Teao. Bo Bpems ceaHca MCLENEHUS II€PBUYHBIC
MaTepun TEPEeTEKAT Ha (PU3NYECKUIN ypOBEHb, YMpPaBISIEMbIC
pacIIMPEHHBIM SHEPTETUYECKUM MOTEHIIMAIIOM Mo3sra ueauTes.

H. JleBamoB orMeyaer, 4To mpu 0OBIMHOM TEYEHUN 3BOJIIOLIMU U
OOBIYHBIX MIPEBPATHOCTSIX CYAbObI, YETOBEKY OUYEHD CJIIOKHO Pa3BUTH
(HapaboTaTh) BepXHME «TOHKME Tejla», ec/id eMy He momoub. Cren-
CTBHEM YCIICIITHOTO MEPEX0a HAa KAXKIbIA CJIEIYIONIAI YPOBEHD pa3-
BUTHS SIBJIIETCSI KBAHTOBBIA CKAYOK ITOTeHLMaia Moa3ra, T1oCTrXe-
HUE pa3IMYHBIX (PU3NYECKUX 1 JYyXOBHBIX crtocoOHocTei. (B ciaydae
npumeHeHus [Tporpammbl «CBeT/I» Kak pa3 v TIpOMCXOAUT KBAaHTO-
BbIII CKAYOK, IMO3BOJISIOIIMIA YBEJIMUMBILIEMYCS MOTeHLMaTy Mosra
YyesIoBeKa U MPOBOAUTD LIEJIMTEIbHYIO pad0Ty (PU3NUYECKOTO Tea.)

Kakum o6pa3zom MpoUCXOOUT 3TO pa3BUTHE, €CIM OOJbIIMH-
CTBO M3 HAC MOTYT BOCIIPMHUMATh JIMIIb SIBJICHUS (PU3NUECKOTO
mupa? Kakum o6paszom H. JleBamioB «IOBBILIAET» BO3MOKHOCTh
OCO3HAHHOTO ICH-I10JIEBOrO BO3AEUCTBUS?

Co3nanue neaureas

YuuThiBasi ONbIT PabOTHI CO CBOMMU CTyAE€HTaMM, Cpeaud KO-
TopbIX ObL10 60Jsiee 300 Bpaueii u3 6niBIIEr0 CoBeTckoro Coro3sa,
U LEJUTEbCKYI0 paboTy ¢ Thicgyamu namueHtoB, H. JleBamoB
Mpulles K BbIBOAY, UTO TIPOU3BECTU IBOJIOIMOHHYIO TpaHChOp-
MAalMIO MOXHO MPAKTUYECKU C KaxKIbIM YEJTOBEKOM.
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OpnHako mpakTHKa MokKasajia, YTo JIOAU — HaCTOJIbKO pa3iny-
HbI 110 CBOEI TeHETUKE U YPOBHIO Pa3BUTHUS CYIIIHOCTU, UTO TOT
npoiiecc TpaHchopMaluy IJis Kaxka0To 4yeJaoBeKa MHAMBUAYaIeH
u paznuueH. [TpuMepHo 15% moneit MOTYT MPOMTH Yepe3 Ipoliece
TpaHc(opMalUK 3a BpeMsl OT HECKOJIbKUX MUHYT IO HECKOJIbKUX
nHelt. Takoro yncia aoaei 6ojee 4eM J0CTaTOYHO, YTOOBI yI0B-
JIETBOPUTH MOTPEOHOCTD BCEM Hallle LIUMBUIU3AIMM B TOAOOHBIX
KadectBax. Taxkux mroneit H. JleBamioB BBIIBASIET C ITOMOIIBIO
CBOMX TECTOB.

Ha npyrom KoHl1ie 3Toii 1IKaJIbl HAXOASTCS JIOAU C MUHUMAJIb-
HOM 4YYBCTBUTEJIbHOCTHIO M MaKCHUMAaJIbHOU MHepuuei. B aTux
cliygasix TpaHcgopMalus BO3MOXHA, HO TpeOyeT 3HAUYUTEIbHOI
MOJATOTOBUTEJILHOM pabOThl M MOXKET 3aHATh HECKOJIBKO JIET.

I[TomoOHbie HaGmoAeHUs ObuIM caenaHbl Paccenmom Taprom
(28), KOTOpBII 3aMETUJT, YTO CPEAU OCHOBHOI MacCChl CYIIECTBYIOT
WHIUBUIAYYMbI, KOTOPBIE, TIOJOOHO «KJIACCUYECKUM MYy3bIKaHTaM
C MUPOBBIM MMEHEM», 00JaJal0T NPUPOIHON CHOCOOHOCTHIO
WUrpath, TOrJa KakK OCTajibHble pacIiojiaraloTrcsl B Mpenesiax oT
MOTEHIIMAILHO KOMIIETEHTHBIX MY3bIKAHTOB /0 IOKJIOHHUKOB
TajlaHTa.

bonee toro, H. JlepaimroB o6HapyXuJ, 4TO MO €ro0 METOAUKE,
MoJiyyasi «BCTPOCHHBIN» LIEIMTEIbLCKUI ammapaT, OOJbIIMHCTBO
Joeil cmocoOHO CTaTh KOMIIETEHTHBIMM LIEIUTEISIMMU, a He
TOJIbKO MMEIOLIME «IIPUPOAHBIE CIIOCOOHOCTU». JIJ1s1 TOro 4ToOBI
3(pdeKTUBHO padOTaTh, HAYMHAIOLIMI LIEIUTENb HOJKEH IIpa-
BUJIbHO, CTYII€HbKA 3a CTYMEHbKOM, peaJlM30BbIBaTh BCIO CUCTEMY
NEUCTBUIA, HEOOXOAUMBIX ISl M3JIeYeHUs MallMeHTa, ONMUpPasiCh
Mpu 3TOM Ha 3HaHWS U MOHUMMaHue mnpoucxoasiero. MMeHHO
aKTUBHOE MCII0JIb30BaHUE TPUOOPETEeHHBIX HABBIKOB 1 3HAHUI —
€CTb 3aJI0T ycIiexa 1 Imporpecca.

[Tpoiiie roBopsi, HEAUTETLCKUM UHCTPYMEHTOM sIBJIsIeTCs Mo3r
yesioBeKa, GYHKIIMOHAJIbHO MU3MEHEHHbBIN, OOHOBJIEHHBI, TpaHC-
¢dopmupoBanHbiii H. JleBalioBbIM 10 YpOBHSI MaKCHMMaJbHOTO
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noreHuuana. lenurens, MoaydUBILIUIA TAKME BOSMOXHOCTHU, 10JI-
>KeH HAay4YUTbCSl BXOIMTb B HYXKHOE JJISI NEHCTBUSI COCTOSIHUE U
yMETb HaXOAUThCSI B HEM HEOOXOIMMOE BpeMsI.

YTto06b1 1OOUTHCS 3TOrO pe3yabraTta, H. JIeBaloB KaueCTBEHHO
CO3/aeT U U3MEHSIET «TOHKOMaTepualbHble» CTPYKTypbl Moa3ra,
o0ylaaHKe KOTOPbIMY MO3BOJISIIOT CTYACHTY BUIETh BHYTPEHHUE
OpraHbl YeJOBEUYECKOIo Tejla, MOOMIM30BaTh CBOM, YK€ ITOBBI-
LIEHHBINA, MOTeHIMaN, paboTaTh ¢ MEPBUYHBIMU MaTEepUSIMU U
UCLEaATh mofaeil. MakThudyecku U (pu3nyecku 3Ty TpaHchopma-
LIMIO OTPpaxKarT MEAULIMHCKKE 3aMMCH 10 1 T10CJIe JJeYeHMs Haliy-
eHToB. (ITogoOHYyI0 HArISIIHYIO IEMOHCTPALMIO BO3IEHCTBUS HA
opranu3M ['eHeparopa mepBUYHBLIX MaTepuii OarT (otorpadpuu
[Icu-mionsg yenmoBeka, coejlaHHbIE TIPU MOMOIIU TTPUOOPOB (aypa
Kamepa) 1o metonay Kupnuan no u riocie Bo3aeictBus [1porpam-
Mbl «CBeTJI». MHoOrue cBUaETENbCTBA 3TUX CPABHUTEJIbHBIX Xa-
PaKTEpUCTUK MOXHO HAUTH B CIIELIAAJIBHOM pa3Aeiie caiTa

PasBenka http://www.razved.ca U caiiTa TeXHUYECKON IIOMI-
nepxku «CsetJl» http://svetl.org

K 3TuM HariasiiHbIM TaHHBIM HETaBHO ObLI MPUCOBOKYIUIEH U
IUArHOCTUYECKUU MeTOoI — olieHKa 1o cucrteme « KCU-Men».

KauecTBeHHO M3MeHeHHbIM MO3T MO3BOJISIET LIETUTENIO B IIPO-
ecce CBoeid paboThl ONepupoOBaTh OOJILIIMM KOJIMYECTBOM DHEP-
TreTUYECKOro MOoTeHIIMalla, a TAKXe B JIIDOO MOMEHT CKAaHUPOBATh
OOBEKT, MCIIOJb3YSl CEHCOPHbIE BO3MOXHOCTH, BBIXOSIIME 3a
npeneibl OOBIYHBIX OPTAHOB YYBCTB.

31ech XOTeJIoCh Obl TTOSICHUTH clenytoniuii MomeHT. T1o cye-
CTBY, Mbl HE TOBOPMM OO0 MHTEJJIEKTyaJIbHOW TpaHCHOpMalIuu.
Peub uaer o ToM, 4TO eciu TpaHcGOpMalKs YCIIEIIHO Mpolia,
TO CyOBEKT pa3BUBAET B c€0€ CIOCOOHOCTh MBICIUTH IO-HOBOMY,
T. €. OCBaMBaTh IIPOLIECC MBIIIJIEHUSI, KOTOPbIi OCBOOOAUT €ro OT
JIMHEMHOTO WJIM «OMHApHOTO» TUIIA MBIILJIEHUS U TTOOYXIaTh ero
K TO3HaHMIO 0o0Jiee IIMPOKMUX TEepPCHEeKTUB pPeaJbHOCTH, HOBOTO
OTHOILIEHMSI K HEH 1 0oJiee BBICOKMX CTaHAapPTOB ITOBEACHMSI.
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Hpyrumu cioBaMu, UCTMHHAsI TpaHcopMalMs O3HayaeT pac-
IIUPEHHOE CO3HAHUE, SMOLMOHAJIBHYIO 3PEJIOCTh U IyXOBHYIO 9BO-
mouuio. [To3ToMy CTyneHT, HOTHOCTBIO ITIOCBITUBILNI ce0s1 yueoe,
JEJIaeT OTPOMHBIN I11ar MO 3BOJIOLIMOHHON JIECTHUIIE BMECTE C Ka-
YeCTBEHHOM MepecTpoiiKoit aHaToMuu Mo3sra u (pu3noJIornm Tena,
OIIHOBPEMEHHOE Pa3BUTHE TAKXKE IOJIYYalOT M «TOHKME» (Ipyrue
MaTepUaJIbHBIC) TEJIa YeJI0BEKa.

ITockoabKy 3TOT METOII TPUMEHSIETCS K IPYTUM OTPaC/IsIM 3Ha-
HUSI, a HE TOJILKO K LeUTeabCTBY, H. JIeBaioB TpeGyeT, 4TOOkI BCe,
CTPEMSIIIIMECS CTATh LIEJIMTENSIMA, UMEJIA OCHOBATEIbHBIE 3HAHUS B
006s1acTi 6a30BbIX MEAULIMHCKUX TUCLIMIUIMH, BKJIIOYasi aHATOMUIO,
(pu3mo0rnIo, MOJEKYISIPHYIO OMOJIOTUIO, TEHETUKY U T. [I.

IloaBoaHble KAMHM LIEJTUTEIbCTBA

LenutensctBo mo Meroauke H. JleBammoBa — 3TO TsIKebIid
nyTb. OOWH M3 CTYAEHTOB OXapaKTepU30Bal 3TO, KaK «KoJyeba-
HUSI MEXOY M3HEMOXEHMEM M sK3albTaluei». Kak u MHorue
MalMeHTbl, KOTOPbIX OHU B OyaylieM OyayT UCLENSAThb, CTYICHThI
MOJBEPraroTCsl OYMCTKE (PU3MYECKOro opraHm3Ma OT OIPOMHOIO
KOJIMYECTBA TOKCUHOB, a TAKXKE MPOXOIAT JOPOTrOi TyXOBHBIX UC-
KaHU 1 SMOLMOHAIbHBIX NoTpsiceHuii. Ha mytn o6yyeHust MHO-
rve M30aBJISIIOTCS OT HE3PEJIbIX YePT XapaKTepa M MUCHBITHIBAIOT
MOJIOXKUTEIbHbIE TUYHOCTHbIE M3MeHeHU. [Ipu 3aaeiicTBOBaHUM
ITporpammbl «CBeTJI» mpoucXodsaT Te€ Xe camble MPOLIECChI, 00-
y4yarolnue 4eJa0BeKa He TOJIbKO MPaBUJIbHO MOAOMpPATh MpOTrpam-
MY O3IOpPOBJIEHUS, TTIpuoOpeTass 6a30Bble 3HAHUS MEIULIMHCKUX
JUCLIMIUIAH (BKJIIOYAs aHATOMUIO, (PU3MOJIOTHIO, MOJIEKYJISIPHYIO
OMOJIOTUIO, TEHETUKY U T. 11.), HO X YIIPABJISITh CBOUMU SMOLIUSIMHU,
n30aBJISISICh OT OaJTacTa HE3PEJbIX JIOACKUX KauyeCTB. YBEIUYM-
BAeTCS HE TOJbKO MOTEHIIMAJI B BUJIE MHTEpPEca K MO3HAHUIO, HO
BO3pacTaeT U MOTEHIIMAJ TBOPUYECKUIA.
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YTto06bl 1OOUTHCS AEMCTBUTENBHOIO IMporpecca, padoTarolunii
LIEJUTENb TOJIKEH OBITh CIIOCOOHBIM AOCTUTATh U MOMIEPXKNUBATh
crnen@uUIecKoe COCTOSIHME B caMOM cebe — M3MEHEHHOE CO-
CTOSIHME CO3HAHMSI, KOTOPOE IIePEeKII0UacT IMOTEHIMAJ, YTOObI
JIOCTUYb HEOOXOIUMBIX U3MEHEHUIA.

OH JoKeH TBEpAO YAEPKMBATh 3TO COCTOSIHME Ha MPOTSIKe-
HUU BCETO ceaHca, OTKJIOHUBIINCH OT 3TOI'O COCTOSIHUS, 1IEJTUTEITh
CMOXET TOCTUTHYTh HEMHOTO WJIM BOOOILIE HE TOCTUTHYTh MOJIO-
KUTEJIbHOTO pe3yJibTaTa B Ipolecce UCLIEJCHUS MalleHTa.

Hawnbonbiiiee conmpoTuBIeHNE BBI3BIBAIOT MPUBLIYHBIC CTEPEO-
TUITLI MbIIIIEHUST «homo normalis», KOTOpbIe KpenKo AepKaTcs 3a
cTapble M 3HAKOMBIE MOHITUSI M YaCTO OYEPHSIOT TeX, KTO OpocaeT
UM BbI30B. YIX cr1oco0 MBILUIEHUS SIBJISIETCS JIMHEHHBIM WA «O1-
HapHBIM», KOIJIa OTBET Ha MTPOOJIeMYy CBOIUTCH K «da-HET», «<4EPHO-
e-0ey10e», BMECTO pacIIMPEHMs] U BUICHUS IIEPCIIEKTUBEI.

Ewme ogHoii 6enoii meauTens siBasieTcsl mpodjieMa HapLUCCU3-
Ma, T. €. 3KeJIaHUe TTOJIyYUTh BJIACTh, YTOOBI BO3BEIUUMUTD CEOS MU
YIOBJIETBOPUTL CBOE UYBCTBO HEMOJHOLIEHHOCTU. Ecim BMecTo
MU3JIeYeHUs NalyeHTa (Takasi MOTUBAILIUS SIBJISICTCS IJISl LISJTUTES
MPUOPUTETHON) HA MEPBBIN TJIAH BBIXOAUT HAPILIUCCU3M, TO MPO-
HUCXOIUT JIe-3BOTIONNSI U JYXOBHBIN YITaJ0K.

Cnemmnduka ucuejieHus NncH-1noJieBbIM
BO3/€MCTBUEM.
IIpupona 3a001eBanmii

H. JleBamoB mosiCHsIET, 4YTO CYIIECTBYET MHOXKECTBO (DaKTO-
POB, KOTOPbIE MOTYT BbI3BaTh 3a00J€BaHNE (DU3UYECKOTO Teja U
JUCTApPMOHMIO MEXIY NPYTMMW MaTepUaJbHbIMUA TeJaMu (TOH-
KMMMU TeJaMu). ITO TeHeTUYeCKHe n1e(eKThl, MH(PEKIIMU, Kapma,
MPUBHECEHHAS CYLIHOCTbIO, KapMa, HapaboTaHHas 4Ye€JIOBEKOM B
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9TOM XW3HM, BIMSIHUE OKpYyxXarollei cpeabl. B mpuHLuIe, Bce
5TU (PaKTOPHI SBJISIOTCI YaCThIO MPUYMHBI KaXKIOTO 3a001€BaHUS
YyeJIoBeKa, OIHAKO, UX «BecoBasi» JIOJIS pa3iMyHa B KaxKIOM KOH-
KpPETHOM CJy4ae.

OuyeHb KOBapHBIMM SIBJISIIOTCSI BUPYCHI, OakTepuodaru u 6ak-
TEpUHU, MPOCTEHIIINE MUKPOOPTAHU3MbI, KOTOPBIE MOMAaAal0T B Op-
TaHW3M YeJIOBEKA €Il B yTpoOe MaTepU WIIM BO BPEMSI IMOCIEPOI0-
BOro nepuoga. MHorue u3 HUX HEBO3MOXKHO OOHAPYKUTh MyTEM
KJIMHUYECKUX aHAJIW30B, HO, TEM HE MEHEE, OHU OEJalT CBOIO
«TEMHYIO paboTy» — 3aCOpPSIIOT OPraHMW3M Ye€JIOBEKa TOKCMHAMM,
SIBJISTIOLLIMMUCS TIPOJIYKTAMU UX KU3HEIESATCIbHOCTH.

B mepBble TOABI XXM3HM 4YeJIOBEKA 3TM MMKPOOPTaHU3MBI B
OOJIBIIIMHCTBE CJIYy4aeB HE MPOSBIISIOTCS CKOJbKO-HMOYIb 3Ha-
yuteabHo. Ho, TeM He MeHee, MOACTYyIHO pa3BUBASICb BHYTPU
OopraHu3Ma 4eJ0BeKa, OHU Pa3MHOXAIOTCS, U CO BPEMEHEM KOJIN-
YECTBO BBIIEJISIEMBIX UMW TOKCMHOB U S1I0B CTAHOBUTCS BCe OoJiee
3HAYUTEJbHBIM, U MO3IHEE 3TO CTAHOBUTCS MPUYUMHONM BO3HMK-
HOBEHMS T€X WA UHBIX XPOHUYECKHUX 3a00JI€BAaHUMA.

Puc. 5. Pak 204061020 Mo32a ueaoeexa
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Y KOro-to 3T0 MPOSIBISIETCSl paHbIIE, Y KOrO-TO — IMO3Xe, B
3aBMCMMOCTH OT TOT'O, HACKOJIbKO MOII[HAsl MMMYHHasl CUCTeMa y
yesoBeka. Kpome aToro, «CBoOi BKj1al» BHOCST HeOJIaronpusiTHbIE
BO3IECUCTBUSI OKPYXAIOIIEH Cpeabl U T€ TOKCUHBI, KOTOPHIE, J10-
OPOBOJILHO WJIX HE OYE€Hb, MOMAaAAl0T B OPraHU3M HU3BHE.

B aT0 BpeMst MUKpOOpraH1u3Mbl U3 CIIMHHOMO3TOBOI >KUIKOCTH
HAUMHAIOT Pa3HOCUTHCS 4epe3 JUM@aTUYECKYyl0 CUCTEMY B pas-
JIMYHBIE CUCTEMbI M OpraHbl OpraHU3Ma, IJe OHU BbI3bIBAIOT MATO-
Joruyeckue udMeHeHus. Pe3yabraToM MOBpeXAeHMSI TOKCMHAMU,
BbIICJISIEMBIMU MUKPOOPTraHU3MaMM, CaMUX HEPBOB I'OJJOBHOTO U
CIIMHHOTO MO3ra SIBJISIETCSI XpOHUYECKasl IeTeHepaTUBHAsI HeMpo-
MaTOJIOTUSI UM PacCTPOMCTBA, CBSI3aHHbIE C pa3BUTHEM Mo3ra.

IlepBbIMM YCTAaHOBWIM CBSI3b MEXAY CrieliM(pruIecKuMr MHGpEK-
LIUSIMU, HAIIpUMEP, TeHUTAIbHBIM TePHECcOM 1 TTOCIEAYIOINM pa3-
BUTHEM IIM30(PPEeHNN BO B3pOCIOM Bo3pacTe yueHble «['apBapacKoit
LIKOJIbI OOLLIECTBEHHOTO 310POBbs» (29). DTO ObLIO TIIATEJIbHOE U
JTOJITOCPOYHOE MCCIIEA0BaHUE, BKIIIOUaroIee cOop o0pa3loB KpOBU
BO BpeMsl OEpEMEHHOCTH JISI OIIPEACACHUSI YPOBHSI UMMYHOIJIO0Y-
JIMHA MaTepy Y ONpeaesIeHHbIX aHTUTEJT, HaMpPaBJEHHBIX Ha pacrio3-
HaBaHMeE MepUHaTaIbHbIX MATOT€HOB, CIOCOOHBIX MOpaKaTb Mo3r.

[Tocnenyloiue ucciaenoBaHMusl MTOAPOCTKOB MOKa3aau TECHYIO
B3aMMOCBSI3b MEXIy MOBBIILIEHHBIM YPOBHEM MMMYHOIJIOOYJIMHA
MaTepu BO BpeMsl OEpEMEHHOCTHU U IICUXUUYECKUMHU 3a00J1€BaHUSI -
MU B IOIPOCTKOBOM BO3pacTe.

ITporpammbl «CBeTJI» B JTaHHOM Cily4yae BBITTOJHSIOT (DYHKLIMIO
BbIBOJIa MPOAYKTOB pacliaga MEpPTBBbIX KJIETOK, 00pa30oBaBIIMX-
cs B pe3ysibTaTe 00pbObl MMMYHHOM CHUCTEMBI ¢ MH(eEKIuei, 1
MPOAYKTOB XU3HEAEITEIbHOCTU CAMUX MUKPOOpPraHu3MoB. Yem
paHblIe 3a1eCTBOBAHbI 3THU IPOTPaMMbl, TeEM ObICTpee pa3BU-
BalOIIUIC peOCHOK NpUOOpeTaeT BO3MOXHOCTb BbIPACTU 340-
POBBIM MOJIHOLIEHHBIM Y€JIOBEKOM, TaK KaK MOJIOJOW OpPraHu3M
ObICTpee MepecTpauBaeTCs MO HEMOBPEXKICHHYIO MAaTPUILy CYIII-
HOCTH, BOLLIEIIYIO IPU 3a4aTUH.

271



®. xkpynHeB CoopHUK cTaTeit 1 myomkanmii 2012-2013 rr. Yacts |

Pa0oTa ¢ MmaTepuajbHBIMH TeJIAMH Y€JI0BEKA

ITo meronuke H. JleBaiioBa, OCHOBHOE€ BHUMaHUE LIEIUTEb
IOJKEH YAEISATh paboTe ¢ «TOHKOMAaTepUalbHbIMU» TeJaMU 4e-
JIOBEKa, KOTOpble, B OOJIbIIEH WM MEHbIIEH CTeNeHU, SIBISIOTCS
OTpaXk€HMEM KJIETOK, OPraHOB M CHMCTEM OpraHoB YejoBeKa Ha
«TOHKOMAaTepUaJIbHBIX» YPOBHSIX.

MMeHHO 31ech, B MUKPOKOCMUYECKON apXUTEKType, LEIUTEb
JIOJKEH MPOU3BOAUTL U3MEHEHMsI, YTOObI CO3/l1aTh BCE YCJIOBUS
1711 BOCCTAHOBJIEHUSI 3[10POBbSI.

g peanu3alliy CBOETO LIEIUTEILCKOIO HaMEepeHUs, LieIu-
TeJb JOKEeH 00J1afaTh HeOOXOAUMbIM TTOTEHLIMAIOM UM HEe00Xo-
OUMBbIMM KadyecTBaMu. 19 DOCTHMXKEHMS KeJJaeMOro pesyjibTaTa
KaXJblid 1Iar 3TOro Iipoliecca TpeOyeT OT LeJMUTeNsl OOJbILIOoN
TOYHOCTM M MAKCHUMAaJbHOW OCTOPOXHOCTU. DHEPreTUYeCKuil
MMOTEHIIMAJI — BOT UYTO SIBJISIETCS «IBUTATEJIEM» Ipollecca U3MeHe-
HUSI TIPOCTPAHCTBEHHOM CTPYKTYPhI UCLEISIEMOro yyacTKa.

[lepBuyHble MaTepuu, TaKUM OOpa3oM MPHUBENCHHBIE B IBU-
>KEeHHUE, MPEACTABISIOT COO0M «CTpouTeIbHbI MaTepua». Lleau-
TeJbCKOE NEWCTBME, MPOU3BEAEHHOE TOJbKO JIMIIb Ha (husnye-
CKOM YpPOBHE, MOXET MPUHECTH BpeMeHHOe objieryeHue, HO He
rapaHTUpyeT OKOHYATEJIbHOIO M30aBJIeHUs OT IIPOOIEMBbI.

[MocnenoBarenbHO pabOTast C «TOHKUMM» TeJIAMM, LICIUTETb MO-
>KeT OCYILIeCTBUTh U3BMEHEHMSI Ha YPOBHE KJIETOK, OPIraHOB, TKaHE,
CHUCTEM OpraHoB, a TakXe Ha reHeThyeckoM ypoBHe. llenutenn
MOXET Takxe paboTaTh M Ha PaCCTOSIHMM, CO3[aBasi rojorpaguye-
CKHUi1 ob6pa3 ucuensiemoro. TiareabHO MpoAyMaHHAs METOIMKA U
TOYHBII MPOLIECC pean3aliuy Mpeodpa3oBbIBAET KaK (hU3NUECKOe,
TaK U «TOHKHE» TeJa, ejias pelianuB HEBO3MOXHBIM.

H. JleBaiioB yBepeH, UTO, €ClU LIeJUTEAb paboTaeT TOJbKO C
(puznyeckrM TeaoM, He 3aTparuBas Apyrue MaTepualibHble Telia
YyeJioBeKa, MaTOJOrMYecKre M3MEHEHMSI OCTalOTCS B <«TOHKMX»
TejJax U, CO BpEMEHEM, BHOBb IPOSBIISIOT ce0s1 Ha (hU3UUECKOM
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ypoBHe. (Kak yxe ObL10 0OTMEeUeHO B Hadaje 3Toi cratbu, Kom-
miekc «CetJI» He Mo3BoJIsIeT BOBHUKHYTh OLIMOKE MPY TOYHOM
OIPENEJICHNU NAaTOJOTMYECKUX U3BMEHEHUM, TaK KaK CKaHUPOBa-
HUE MIPOUCXOAUT Ha YPOBHE «TOHKUX» COCTABJISIIONINX YeloBeye-
CKOr0 OopraHu3Ma IIyTEM CPaBHEHMS CHUTHAJOB, OLIEHMWBAIOLINX
KauyeCcTBEHHbIe M3MeHEeHUs1. YenoBeueckuii pakTop v MpUBbIYHBIE
11a0JIOHBI BOCTIPUATUS HE MEIIAIOT MPABUJIBHOMY ONPEACTCHUIO
HapylLICHUS U BBIOOPY TAKTUKHU JIe4eOHOTO IMpoliecca.)

H. JleBaioB moaTBepKIaeT 3TO MOJOXEHUE MPUMEPOM KJlac-
CUYECKOIro JIEYeHMs BpayaMM pPaKOBBIX 3a00JieBaHUWM, Korma,
Jaxe B cllydae OOHapyXXeHHUSI paka B Ha4aJbHOW CTaauM, ITOCJIE
MOJIHOTO XUPYPTUYECKOTO YIAJCHUS OITYyXOJU U MPOXOXICHUS
XUMUOTEPANU Y PAAUOJIOTUYECKOTO JICUEHUS, PELUINB HACTY-
naet B TeueHue 5-7 et (ay4diuii BapuaHT). BpeMeHHOM nHTepBan
HOBOTO MOSBJICHUS paKa 3aBUCUT OT MIPUPOIHBIX LIMKIJIOB 3aMEHbBI
KJIETOK TKaHE OpraHm3ma.

CkanupoBaHue

IlepBoii 3amaueil HeauTensl repea HayajaoM JieueHUs 0ose3-
HU SBJISIIOTCS: CKAHUPOBAaHUE OOJILHOTO OpraHu3Ma, IeTaJlbHbI
aHaJIU3 MPUYMH TIOSIBJICHUST OO0JIE3HU M 3aTeM, Ha 3TOW OCHOBE,
pa3paboTka HEOOXOAMMOTO TIaHA JICYEHUST JAaHHOW MaTOJIOTHUU.

Llenutens moaydaeT MHOPMALMIO O PA3IMYHBIX TKAHSAX W
opraHax, 0ObIYHO ITPOBOASI PYKOU Ha HEOOIBIIIOM PACCTOSIHUMU OT
TeJIa MallMeHTa, He KacasiCh €ro U He MPOM3BOAS HUKAKUX (pU3u-
YEeCKUX MAHUMYJISILIMIA C HUAM.

B nponiecce ckaHMpoOBaHMS LIEJIUTENb MOJIYYaeT MOAPOOHYIO NUH-
(hopManmto o ripupone ¥ mpuurHax 3adosieBaHus. st Toro 4ToObI
MOJIYYUTh HY>XKHYIO MH(pOpMaLio 00 3TOM, OH 3a[aeT ClelUrab-
HbIE KpUTEPUHM, TTOMOTAIOIIKE OINPEICTUTh MEPBONPUIMHBI 3200-
JIEBaHUS U1 TMOCJIET0OBATEIbHOCTh YCTPAHEHUS MATOJIOTUU.
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I 3TOro CyuiecTBYeT Leblid psii METOAUK, MO3BOJISIIOIINX
BBIIEJSITh 30HBI NaTojoruu. [IprMepoM Takoil METOIUKH SIBJISIET-
Csl IPUHLIUIT LIBETOKOAUPOBKU. (YUUTHIBAsI TO, UYTO LIBET SIBJISICTCS
MPOSIBJICHUEM BOJIHOBOM MNpPUPOAbI MaTepuu, TO €CThb IOTOKOB
MEePBUYHBIX MaTEpUil WM YACTOT, CO3[aBaeMbIX UMU, TO IIPU
CKaHUPOBAHUM CHUMAETCS YacTOTa U IPOU3BOAUTCS CPABHUTEIb-
HbII aHaJIM3 MEXIy HOpMaJlbHbIM (PyHKIIMOHMPOBAaHMEM OpraHa
WJIM CHUCTEMbl Ha «TOHKOM IUIaHE» M HE HOPMAaJIbHbIM, TO €CTh
naToJIorMdyecKuM. B padoTe mo CKaHMPOBAHUIO 3aA€CTBOBAHbLI
Te CTPYKTYpbl M03ra, 0 KOTOpbIX HayKe HE M3BECTHO, TaK KaK 3TO
JIEKUT 3a TPAHBIO €€ KOMIIETCHIIY U CYIIECTBYIOIICH JIOIIAAUHOMN
rpaMoThI, KOTOPOIi OHa pacrojaraeT. Ho ToabKO 3TU CTPYKTYphI
M3 TaKk Ha3biBaeMoil «TemHoil Martepun» MOryT mojiy4aTb TOY-
HyI0 UHGpOpPMALIMIO, CKAHUPYsI CYITHOCTb 4yejaoBeKa. I1ocKoIbKy
CaMOCTOSITEJIbHO caM ce0sl 4ea0BeK MPOCKaHMPOBATh HE MOXET,
U TeM 0oJjiee, BbUICUUTh, BCIECICTBUE HEXBATKHA DHEPreTUUECKOro
MoTeHLMaNa (MHAaYe He MOSIBWIOCHh Obl M marojioruu), To Ilpo-
rpaMmbl «CBeTJI» co3naHbl IJis1 MOJIy4eHUsI 3TOTO HEOOXOAUMOTro
noteHuuana Moarom. IIporpamma «CsetJI», nMest BO3MOKHOCTh
MOCTOSIHHO YCJIOXKHSIThCSI Y TIepeCcTpanuBaThCs BMECTE C MOCTOSTH-
HO BO3pacTalolldM YPOBHEM 3HEpPIMM camMoro Biaanejblia Kom-
IIeKca, 3aJefiCTBYeT BCe HOBbIE U HOBbIE IIOTOKM MEPBUYHBIX Ma-
TepUil IJ1s1 MPUBEIEHUSI B TADMOHUYHOE COCTOSIHUE BCE CUCTEMBbI
OpraHuM3Ma Ha BCEX €r0 YPOBHSIX.)

JleTokcuKanus

Kaxnplii XKMBYIIMIA OpraHu3M, BBUAY CBOell MeTabOJIMUeCKO
NesITeIbHOCTU, MPOU3BOAUT TOKCUHBI. 310pPOBOE TEJIO CaMO W3-
OaBisieTcst oT HuX. OnmHako, B10OABOK, CYIIECTBYIOT MUJLIMAPABI
3arpsI3HSIOIIMX areHTOB B OKpYyXKalollleil cpeae, MpOAyKTax Iu-
TaHUS, B JOITOJTHUTEIBHBIX «yIOBOJBCTBUSIX», KOTOPBIE UEIOBEK
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HoJy4yaeT Ipu YHNOTpeOJIEHUU alKorojs, Tabaka, HapKOTHKOB,
KOTOpBbIE MOCTOSIHHO OOpPEMEHSIIOT HAC HEMOCUJIbHBIM TPy30M
TOKCHHOB.

VYnaneHue 3THX TOKCMHOB, a TakKxKe M30aBJI€HME OT OCTAaTKOB
KU3HEIEeATEIbHOCTU MUKPOOPTAaHM3MOB, KOTOPbIE YaCTO HE BbI-
SIBJISIIOTCSI aHAJIM3aMM, SIBJISIETCS BaXKHBIM MEPBBIM IIaroM B MPO-
Hecce JedyeHus. TOKCUHBI BEIBOASITCS Yepe3 MOYEOJIOBYIO CUCTE-
My, IIOTOBBIE XKeJe3bl, FTANMOPOBHI Ma3yXU U €BCTaXUEBLI TPYOHI.

B 3aBUCHMMOCTM OT COCTOSIHMS TallM€HTa, LEJIUTEeNIb BblIOMpa-
eT, KakKoy BBIBOISIIMM KaHajl 3aleliCcTBOBATh I U30aBJICHUS
OT TOKCMHOB. OOBIYHO OUYMCTKA OT TOKCHMHOB MPOMCXOAUT Yepe3
raiiMopoBHI ITa3yXyU HOCA, Ma3yXy BHYTPEHHETO yXa 1 JaJiee, yepe3
HOCOIJIOTKY, MONAgaeT B XKeJIYAOYHO-KMUILEYHbBIM TPaKT, XU OTTyIa
BCEM M3BECTHBIM CIIOCOOOM HAPYXKYy.

Y Tex mauMeHTOB, Y KOTOPbIX HE YIAETCS OTKPBITh KOCTU Ye-
perna s OCYILIECTBJICHMS BBILIEYKA3aHHOIO, BbIBOJI TOKCHUHOB
U CIU3U TIPOMCXOAUT Yepe3 MOYEIIOJOBYI0 U JIMM(PaTUYECKYIO
cucteMbl. [Ipy aKTUBHOM BBIBOAE TOKCMHOB C TIOTOM MOTYT MOSIB-
JISITHCS BBICBIITAHMS Ha KOXE, MHOIIa HA 3HAYMTEIbHBIX yYaCTKaXx.

OueHb BaXKHO HE TeperpyxaTh CUCTEMbI OpraHM3Ma 4YeJ0BeKa,
4TOOBI HE JOMYCTUTh UX BbIXOHA U3 CTpos. [loaToMy, eciiu Bbiae-
JIMTEJIbHBIE OPTaHbI MTallMeHTAa ITOBPEXAEHbI, TO padoTy, B IIEPBYIO
oyepenb, HY>KHO HAUMHATh C HUX.

(Yxe 3ameueHo Ha MPaKTUKE U OTMEUEHO TEMU, KTO BKITIOUMJI-
csa B [Iporpammy «CsetJI», 94TO B MepBYIO o4epeab YXOAIT HeAaB-
HHE MPOOJIEMBI CO 3I0POBbEM, TAKHME, KaK 00JIb, YIINObI, BEIBUXU.
AKTHUBHO BBIBOISITCSI TOKCUHBI, OCOO€HHO TOINa, KOraa 4eaoBe-
KOM He COOJII0JAaeTCs pa3yMHOE OTHOLLIEHME K CBOEMY OPTaHU3MY:
OH NPOJOJDKAET KYPUTh, IIPUHUMATh AJIKOTOJIb WM MUTAETCS He-
no0pokadyecTBeHHOM nuieit. [1oaTomMy XenareabHO He BHOCUTDH B
OpraHu3M JONOJHUTEIbHbIE TOKCUUECKME BEIIECTBA, C KOTOPBIMU
B MEPBYIO odyepeab HaunHaeT paborath Komriekc «CaetJI», a mo-
cTapaTbCsl MMHUMU3UPOBATh MOCTYIUICHWE MOAOOHBIX BEILECTB.
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Tyt Takke momoraeT «CBeT/I»: CTpyKTYypUpyeT BOAY MO HYXKIbI
OpraHuM3Ma, OUYMILAET U HECKOJIbKO «OXXMBJISIET» MUIILY, KOTOPYIO
YeJIOBeK MPUBBIK MPUHUMATh. AJIKOTOJIb U HUKOTUH pacllerisi-
€TCsI TOXe, HO TIPU 3TOM MPUOCTAHABIMBACTCS WM 3HAUUTEIBLHO
3aMeJIJIIETCS CaM O3I0POBUTEIbHBIN MPOIIECC, Belb BMECTO TOTO,
YTOOBI BHIBOAUTD 3acTapeible IIIaKA M HAKOIUIEHHBIE 3a JeCITH-
JIeTUSI TOKCUHBI ¥ IPUCTYIIUTD K pereHepaliiu KJIeTOK, BEIBOJIUT-
csl TO, YTO MPUHSITO BHYTPb TOJIBKO HelaBHO. M TyT CHOBa HYXKHO
HaAIIOMHUTb, YTO BCE LIEJUTEJIbHbIE M PETeHEepAaTUBHbIE MPOLECCHI
YCIIeIIIHO JOEMCTBYIOT TOJBKO TOI/IA, KOT/a 4YeJOBEK pa3yMHO M
C OTBETCTBEHHOCTBbIO OTHOCUTCSI K CBOEMY OpraHusmy. MOXHO
CKOJIb YTOIHO 3(¢HEeKTUBHO YOMPATh OTXOIbI U SIIbI, HO €CJIM UX
MOCTYILIEHHE TIPEBBIIIAET UX BbIBO/, OPraHU3M OYAEeT OCTaBaThCs
3alllJIaKOBaHbIM, M paboTa KJIETOK OydeT MepUOoAUYECKU Hapy-
1IaThCsl. DTO, KOHEYHO, JIy4llle, YeM COBCEM HMYETO He JesaTh,
HO 0€3 MOJIHOTO OYMILIEHUSI OpraHu3Ma JO0OUThCS €ro MOJHOTO U
OBICTPOTrO 03IOPOBJICHUST OUeHb TPYAHO!!!)

Perenepanus Ki1eTok

OOyuyeHHBbII LeIuTeNb, O6arogapsi HOBbIM KadyeCTBaM M BO3-
MOXHOCTIM Mo3sra («creuuaibHOMy IIporpaMMHOMY obecrieue-
HUIO»), co3gaHHbIMU LenuTteato H. JleBamoBbiM, objiagaeT BO3-
MOXHOCTBIO MOIIIHOTO BO3JEMCTBUS HA XapaKTePUCTUKM OMpee-
JIEHHOI 00J1aCTU MUKPOKOCMOCA. DTO COBCEM HE O3HAYaeT, 4To
LeJUTeNIb 3aHUMMAETCsl BBIBEJEHMEM MaTeMaTUdecKuX (opmyn
cufs repea KOMIbIOTEPOM.

OOyyMBIINCH TPABUJIBHO MCIIOJb30BaTh HOBbIE KauyecTBa U
BO3MOXHOCTU cBoero Mo3ara, oH moJjiydaeT BO3MOXHOCTb BJIM-
SIHUSI Ha CTPYKTYpbl KMBBIX TKaHEil opraHu3Ma 4ejoBeKa Ha
Bcex ypoBHsIX. Ha ToHKOMarepuaibHOM YPOBHE LEJIUTENb, IMO-
CpPEICTBOM CBOEr0 CO3HAHMSI, BO3IACHCTBYET Ha IMOBPEXICHHBIC
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TKaHW OpraHM3Ma OOJILHOTO M 3alyCKaeT CEepUI0 «IIpoTrpaMM»,
HaIpaBJIECHHBIX Ha BOCCTAHOBJICHUE 3[0POBOI CTPYKTYPHI XKMBOM
TKaHU.

Hanpumep, ecnu 3amadeid SIBISIETCS BOCCTAaHOBJIICHHWE TKaHE
110 310POBOr0 COCTOSIHMSI, LIeJIMTEIb CHavala 10JKeH, UCIIOJb3YsI
T€ WIM UHbIE METONbI, PacllleNUTh OOJIbHYIO KJIETKY M CO3[aTh
Ha ee MecTe 310poBylo. LlenuTenb co3maer mporpaMmy Io Co3-
NaHWIO 3M0POBBIX KJIETOK M 00ECIIeUMBaeT 3TOT MPOLIECC CBOUM
noteHuuagom. (Ilporpamma «CeTJI» ucnonab3yet 6e3KOHEUHBIN
NOTEeHLMAJI KJTACTePHOM CUCTEMBI XU3HE00eCIeUyeHUsI OMOKIETOK
Halllel TIaHeThl, co3maBaeMblii ['eHepaTopom Cucrembl Ympas-
nenus 3eman (Mcrounuk 2Ku3HM) U3 MEPBUYHBIX MaTepuii —
CTpOUTENbHbIX KUpNUYUKOB Kocmoca. Hukakoil uenutennb He
CHOCOOEH MOCTOSTHHO 3a/1eMiCTBOBATh TAKOM MOTEHILIMAJ, HE YyB-
CTBYS ymaaka cui. Jla u Ha Kaxaoro Ju HyXXJIalolIlerocsl ceifuac
HalaeTcsl CBOM LIeJIUTENb, U CKOJIBKO BPEMEHU OH CMOXET yie-
JISITh KaXnomy 0oJibHOMY?!)

Korma 6onbHas KJIeTKa pacragaeTcs, TakKoKe BBICBOOOXKIAKTCS
U TIEpBUYHbBIE MaTepUH, KOTOPbIE LIETUTE]Ib MOXET UCITOJIb30BaTh
JIUISI CBOMX LICJICHA.

«I1epe3amyck» HMMYHHO# CHCTEMBI

Kaxnoe matonornyeckoe M3MeHEHUE B Telie YeJoBeKa U3Me-
HsIET TOMeO0CTa3 OpraHmM3Ma, T. €. HapyllaeT TapMOHUYHYIO paboTy
Bcex yacTeli ¢puznyeckoro Tejaa. Pabora Kaxxaoro opraHa u cucTe-
Mbl OpraHm3Ma KOHTpOJIMpyeTcss Mo3rom rocpeacTBOM yrpaBJisi-
IOIMX CUTHAJIOB, KOTOPbIE OT COOTBETCTBYIOIIETO yUyacTKa KOpPhI
TFOJIOBHOIO MO3ra MAYT 4Yepe3, TaK Ha3blBaeMYlO, PETUKYISIPHYIO
(popmairio, CIMHHOM MO3T U Yepe3 COOTBETCTBYIOIIMIT HEPB CUM-
MaTUYECKON HEePBHOI CUCTEMbI MOCTYIAIOT B COOTBETCTBYIOIIUIA
OpraH WJM CUCTEMY YeioBeKa.
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Yepes peuentopbl (HEPBHBIE OKOHYAHUS), PACMONOXEHHBIC B
9TUX OpraHax, MH(opMals o COCTOSTHUM 1 KaueCcTBe paboThl OpraHa
WA CUCTEMBI 110 COOTBETCTBYIOLIMM MapacUMIIAaTUYECKUM HepBaM
yepe3 CIMHHOM MO3T ITOCTYMAET B Ty XK€ PETUKY/ISIPHYIO (hopMalluio,
IJIe ¥ TIPOUCXOIUT aHAJIM3 3TUX CUTHAJIOB (KayecTBa paboTHI).

Ecnu mocTynuBiliMe CUrHajbl COOTBETCTBYIOT ONTUMATIbHOMY
pexXuMy pabOThl OPraHOB U cucTeM, MoO3r HUKaK He BMEIIMBAETCs
B ux paboty. Ecau ke, 1o TeM Wad MHBIM MpUYMHAM, MPUILIe/-
LM CUTHAJI OTJIMYAeTCsl OT ONTUMAJILHOTO B OJHY WU IPYTYIO
CTOPOHY, TO CUTHAJI OTJIUYMS OT ONNTUMYMa MOCTYMaeT B COOTBET-
CTBYIOIIIMI y4aCTOK KOPbI TOJIOBHOTO MO3Ta M CTUMYJIUPYET ITOT
Y4acCTOK KOpPBI ISl YCUJIEHUSI WM OCIa0JIeHUsT YIIPaBJIsIOLIEero
CUTHaJa, KOHTPOJUPYIOIIEro paboTy 3TOro OpraHa Wiu CUCTEMBI.

Puc. 6. Becemamuenas nepeénas cucmema
uer06exa
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1. 3oHa Kopbl 20106H020 MO32a, KOHMPOAUPYIOWAS DYHKUUU NOO-
HCeny00UHOI dcenesul.

2. 30Ha pacnoaoxcenus eunomanamyca.

3. Pemukyasapnas chopmauyus.

4. Tunoghus.

5. Ilapacumnamuueckuil uenmp CHUHHO20 MO32q.

6. Ilapacumnamuueckuii Heps.

7. Cumnamuueckuil yeHmp CNHUHHO20 M032q.

8. Cumnamuueckuil Heps.

9. Ilodxceaydounas xcenesa.

DTO SABIASIETCS CBOEOOpPAa3HbIM OMOJOTMYECKUM aHAJIOTOM Tep-
MocTaTa. boie3Hb U3MEHSET 3TOT «OMOTEPMOCTAT», yCTAaHABIUBAS
€ro Ha ypOBEHb, HUXKE ONTUMaIbHOTO. M, maxe mocijie BOCCTAaHOB-
JIeHUsI TKaHell OpraHOB WJIM CUCTEM OpraHu3Ma A0 ONTUMAaJIbHOIO
3[I0POBOTO COCTOSIHMS, MO3T MpOAOIKAET IMOChLUIaTh M3MEHEH-
HbI€ YIPABJISIOIINE CUTHAJIBI, KOTOPbIE OBbLIM MPUHSTHI OpraHU3-
MOM KaK HOBbIe HOPMBI BO BpeMsl 00JIE3HMU.

XpOHUUYECKOE COCTOSTHUE 00I€3HU OpraHn3Ma, MocJie TOro Kak
MMMYHHasl CUCTeMa YeJloBeKa mpourpaia 00pb0y ¢ 0O0JE3HbIO,
BOCIIPMHMMAETCS Kak HoBast HopMma. M B aTom ciayyae Mo3sr Oynet
MBITAaTbCS BEPHYTh 3TU OPTaHbl WJIM CUCTEMbI K TOMY YCTOMUYKUBO-
MY COCTOSTHUIO, KOTOPOE ObLIO 0 3TOTO0 U3MEHEHUS.

Mo3r — He aymaetr, Mo3r TOJIbKO pearupyeT Ha CHUTHAaJbl,
MpUXOASIINE U3 PETUKYJSIpHOI hopMmaninu. [ToaTomy, 4TOOBI 13-
6exaTb 60pbOBl Mo3ra yesoBeka ¢ MoJIOKUTEIbHBIMYA U3MEHEHU -
sIMU, BbI3BAHHBIMM JACHCTBUSIMU LIEAUTEIsI, OH JOJKEH MPOBECTU
COOTBETCTBYIOIIYI0 KOPPEKTUPOBKY PETUKYJSIpPHOI hopMalluy U
cOaaHCUPOBATh YIPABJISIONIME CUTHAJIBI HA HOBOM KauyeCTBEH-
HOM YPOBHE, COOTBETCTBYIOILIEM 300POBOMY OpPTaHU3MY.

ITocne aTOro MOXXHO rOBOPUTH O TApMOHM3AIIMM BCEro Opra-
HU3Ma B 1LIEJIOM U YCTAaHOBJICHUM «OMOTEpPMOCTaTa» Ha YPOBEHb,
COOTBETCTBYIOILIMI 3I0POBOMY COCTOSTHUIO OpraHU3Ma.
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HexkoTopbie 3ameyanus

BaxxHo moHMMaTh, YTO 3KCTPACEHCOPHOE LIEJIUTEIbCTBO SIB-
JISIETCsI MPOLIECCOM, PACTSIHYTHIM BO BPEMEHM, 2 HE MTHOBEHHbBIM
YyJIeCHbIM MCLIEJICHUEM WIM SHEePreTUYeCKOM MOAMUTKOM, XOTS B
HEKOTOPBIX, OCOOBIX CJTyyasix, BO3MOXHO U TaKoe.

MHorna maxe omHOpa3oBOe BMeEIIATEIbCTBO LEIUTENS, MpuU
JOCTaTOYHOM T'MOKOCTM TeHETUYECKOro MaTepuajia MallMeHTa,
MOXET IMPUBECTU K MPAKTUIECKU MTHOBEHHOMY BOCCTaHOBJIEHUIO
3[I0POBOTO COCTOSIHUSI OpraHU3Ma.

OnHako eciu He 00eCeYuTh CTabMIM3alI0 3TOI0 COCTOSIHUS
MOCPENCTBOM KOPPEKTUPOBKM KaK MMMYHHOI CHUCTEMBbI, TaK U
VIIPaBJISIIOIIMX CUTHAJIOB FOJIOBHOTO MO3ra, CUCTEMa MOXET Bep-
HYTbCSl K MICXOTHOMY COCTOSIHUIO, KOTOPOE MMEJIO MECTO 10 BMe-
miarejbcTBa LeauTens. [TocTosiHHOe cTabMIbHOE COCTOSIHUE 3a-
BUCUT OT MHOXKECTBa (PAaKTOPOB: YCJIOBUSI, B KOTOPBIX CYIIIECTBYET
YeJIOBEeK, He JOJDKHBI CO3/1aBaTh 3KCTpeMajibHble BO3ICHCTBUS Ha
CHUCTEMY, M CaM 4YeJOBeK JOJDKEeH MPUIEpPKUBATHCS OIpeaesieH-
HBIX HOPM 3I0pPOBOTr0 00pa3a XX1U3HU, HEe CoBepllasi HaJ coOoil Ha-
cunue. TeM He MeHee, YyCTaHOBKA MOCTOSIHHOM KOPPEeKTUPYIOIIEi
n crabunusupyooieir IIporpammbr «CeetJI» mo3BosisieT OBICTPO
BOCCTaHaBJIMBaTh 0ajlaHC MOTOKOB BHYTPU XKUBOU CUCTEMBI, TIpe-
MSITCTBYSI U30BITOYHOMY OTKJIOHEHUIO CTPYKTYPhI OT COCTOSIHUS
CTaOWJIbHOCTU. BHellIHMWe CcTpecchl U BHYTPEHHMHE KOHMJIMKTHI
YK€ HE MOTYT BBIBECTU TaKyl0 CUCTEMY TeJ CYIIHOCTU U3 paBHO-
Becus. [TonoO6HOe HEBO3MOXHO 0e3 MeprUoaNYeCKO TTOMOIIY CO
CTOPOHBI LieJuTeIsl. Beab 3To Kak U3 0MHOM MHAMICKON MOCIOBU-
11kl — OeCIIoIe3HO KyMaTh CJI0OHA, €CJIM OH TYT K€ BbIBaJIMBAETCS
B IPsI3MU...

[TalmeHT TakXke MOJKEH 3HaTh, UTO CYIIECTBYET BPEMEHHOI
pa3pbiB MEXAy HauyaJloM paboOThl LIEJAUTENsI ¢ TOHKOMAaTepualib-
HBIMU TeJlaMUd U MPOSIBJICHUMEM MX M3MEHEHUI Ha (hU3UYECKOM
ypoBHe. MHorna aTtoT apdeKT nposiBisieTcss HEMeIJeHHO, MHOTIa
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MOTYT MPOMTHU HEEU WIN MECSILIbI, TIPeXIe YeM U3MEeHEeHHUS CTa-
HYT 3aMETHBIMM.

HyxHo Takke MMeTh B BUIY, YTO BO BpeMsl OYMCTKM Opra-
HU3M Teperpyxaercsi M, Kak CJIeICTBUE ITOrO, MallMEHT MOXET
YyBCTBOBaTb CJ1a0OCTh M Mepernanbl HacTpoeHus. Eciu opranusm
CWJIbHO MOBPEXAEH, OH MOXET He BblAEpXKaTbh MPOIIECC UCIIEeNe-
HUS B CJIEAYIOIIUX Caydasx:

a. Ecin GonbHOM oOpaTWICS CIMILIKOM IO3IHO, KOraa OOJib-
IIMHCTBO >XXU3HEHHO BaXXHBIX OPraHOB OTKa3bIBaeTCs (PYHKIIU-
OHMpPOBaTh, U HET HEOOXOAMMOIO BPEMEHM ISl MCIIpaBICHUS
CUTYalIUU.

6. Ecu opranusm 4denoBeka o0JiagaeT NOBBILLIEHHOW UWHEPLM-
OHHOCTbBIO, TP KOTOPOM M3MEHEHUsI, BbI3BaHHbIC NEUCTBUSIMU
LIEIUTENSI, HAYMHAIOT MPOSIBISITHCSL Yepe3 NOCTaTOUYHO OOJbIION
MPOMEXKYTOK BPEMEHMU.

JpyrumMu cJIOBaMHU, €CJIM CKOPOCTb BOCCTAHOBJIEHUSI OyAeT
3HAUUTEJIbHO MEHbIIIE€ CKOPOCTH pa3pyllieHUs OpraHu3ma, Iie-
JIUTEJb, TIPU BCEM XeJIaHUU, HE B COCTOSIHUM ITOMOYb MAllUEHTY
130aBUTHCS OT 00JIE3HU, HO MOXKET MPOIIUTh MY XKU3Hb.

OnHako ke, eclid OpraHM3M MallMeHTa CIOCOOEH BbIIEPKaTh
YPOBEHb HArpy3Ku, HEOOXOAMMBIN 1J1s ucuesneHus:, merona H. Jle-
BalllOBa MO3BOJISIET MOJYYUTh YCTOMUYMBBIE PE3YyabTaThl MClIEe-
HUS TIPU CaMBbIX TSDKEJbIX 3a007eBaHMSIX. 31€Ch MOXHO TOJBKO
no06aBuTh caenytomee: TexHonorus o3nopoBiaeHuss Hukomnas Jle-
BallloBa MOCPEACTBOM co3naHus IlporpaMm, ycTaHaBIMBaeMbIX
Ha HOCUTEJIb (OyIb TO KOHKPETHBIN YeJIOBEK, aMyJeT, JI€KTPOH-
HbIE Yachl, paCTeHHUS B IOMECThE WM IUIAHILIETHBI KOMITIbIOTED),
MOCTOSIHHO YJIydlllajach M YCOBEPIIIEHCTBOBaJACh, MOKa HE J0-
cTurja ypoBHs Toil [IporpaMmbl, KoTopast MOrjia agalnTUpOBaThCs
KOHKPETHO K KaXXIOMy Y€JIOBEKY CaMOCTOSTENbHO. TO eCTh, ObLI
CO3IaH KBa3u-XMBOIM OpraHu3M Ha 0ase ['eHepaTopa mepBUYHBIX
MaTepuii, K KOTOPOMY HY>KHO ObLIO TOJBKO MOJAKIIOUUTD OIpee-
JIEHHBIM METOI0M (bU3MYeCKUit HocuTelb [IporpaMmel.
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B nannom ciyuyae ato — Kommieke buomndopmanmoHHbII
AnantuBHbI ArtmapatHo-IIporpamMHubiil «CeT/I».
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Tlonsamue «moHKoll 3Hepeuu», camo no cebe — HENPaABOMOUHO,
m. K. dHepeus 0moeabHo om Mamepuu He cyuecmeyem, a s6A51emcs
CBOUICMBOM Mamepuu, KOmopoe HNposieAsemcs npu nepexooe Mma-
mepuu U3 00H020 KA4eCmEeHH020 COCMOsHUs 6 dpyeoe, — Ilpum.
H. Jlesawosa.

Obwenpunamas mepmuHoao2usi 6 3moi 06aacmu He COOmMeem-
cmeyem OelicmeumenvHocmu. Mamepus e modxcem Obimb <«mMoa-
cmoi» uau «monkoi». Mamepuu npocmo obaadarom pasHviMu c80l -
cmeamu u kawecmeamu. Hanpumep, coaneumwiii céem, Komopblil
aeasgemcs mamepueil U NPUSHAH MAKOBbIM OQDUUUANbHOU HAYKOU,
HUKMO He CMO02 «<NOUWYNAmb», «836eCUMb» UAU USMEPUMb AUHEIIKOU.
Ho smo ne eogopum o mom, umo ceem 51645emcsi «<MOHKOU Mamepu-
eit». Kpome moeo, arboe huszuuecku niomHoe eeujecmeo npu aHHU-
eunsayuu nepexodum 6 ceem (6 604108y opmy mamepuu), — Ilpum.
H. Jlesawosa.

Pezyromamol danno20 3KcnepumerHma noAHOCMbI0 hoomeepicoa-
tom meopuro H. Jlesawiosa o 3akonax opeanuzayuu xcusoi mame-
puu, — Ilpum. Ilepes.
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B80CNPUHUMAEM MOAbKO ONMUYECKUU OUana3oH CNeKmpa 31eKmpo-
MACHUMHBIX 80AH, YMO cocmaensem 3Hauumenvio meree 1% eceeo
cnekmpa. Ho smoeo docmamouno, umobbl opueHmuposamscs 6
OKpYHCaArouemM Hac npoCmpancmee, m. e. HOPMAAbHO HCUMb 6 Haulell
(uenoseueckoil) skonoeuueckoii Huwe. To xce camoe kacaemces u ecex
OCMANbHBIX 0pPeaHO8 4yecme uenoseka. M smo kacaemcs moavko
mMoeo, 0 4em COBPEeMeHHAs HAYKA umMeem XOmb KaxKoe-HuOyob npeo-
cmasnenue, He 2080psl yice 0 MoM, 0 YeM OHA NOKA NpedcmasieHus
soo0ue ne umeem, — Ilpum. H. Jlesawosa.

Cm. «Cywnocmov u Pazym», No Huxonau Jlesawos, 1999,
Can-®@panuucko, Karugoprnus, CILIIA, — Ilpum. nepes.

Tlogviernnblit ypoeeHbv UMMYHO2A00YAUHA 8 OpeaHU3Me Mamepu
ceudemenbcmeyem 0 HAAUMUU XPOHUHecKux ungexuyuii, — Ilpum.
H. Jlesawosa.
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...91t0 MOM 3HaHusI, KOTOpBIE s ITIOJY4WJI B IIKOJIE, BOECHHO-
MOPCKOM YYMIMIIE, BOCHHO-MOPCKOI aKageMHH, OPYTUX Y4eOHBIX
3aBeICHUSIX C TPOMKMMHM Ha3BaHUSIMU.

Oto 3HAHWSA, npuobpereHHBIE Ha BOEHHO-MOPCKOW W1
rocymapcTBeHHo ciryxk6e. Ho campre rimaBusie MOM 3HaHus — 3TO Te,
KOTOpBIE ST HOJTYYJI OT BBIIAIOIIMXCSI PYCCKMX YYEHBIX, C KOTOPBIMU MHE
nocuactimBuiaock OBIIATbCS nuanHo, 1 OT TeX, ¢ KeM, K COXaJICHUIO,
He IPUILIOCH OOIIATLCS, HO C TPYIAMU KOTOPBIX JOBEI0CH 03HAKOMUTh-
cs. Ilomyuus Ha 6a3e atux TpynoB 3HAHUSA (ctaBimme MOWMMN), mue
YIAJIOCDH 1IpuMeHUTh NX Ha TIPaKTHKE.

®énop IIkpyaHes

«CaetJIblii Benuk» H. JIeBamoBa
B «bannom Jlene» A. XaTpi6oBa u Tpynosas Jlonara.
IIponoykeHune TpeTbero ToMa MoHorpaduu
«3epkano Moeii lymm»,
He3aBepmeHHoro Hukonaem JleBamosbim
(1 u 2 pepakums Knurn)

«3a ocHoBy KHUTM mocje HONTUX pa3MBIIUICHWI S PEUIMI B3STh
3ameyvatenbHblii TPY]I YenoBeka, kotopblii HazBan MEHS copatHu-
KOM, «IaJ» MHE CTOJIbKO 3HAaHHUIA, YTO MO€ 3HAKOMCTBO C HUM CTajo
HeoTbeMsieMoit yacTbio MOEW Xu3HH, a TO, 4TO 5 TIOIYYIII OT HEro —
MOHUMMU 3HAHUSAMMN.
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Tpya, 0 KOTOPOM UAET pedb, — 3TO «3epKajo MOeii Tyln».

4 sT0 memaio eme m Toromy, uro obemran pormcath HE3AKOH-
YEHHBIN Tpertnii Tom «3epkajo moeii Aymm», KOTOPBI ObII HayaT
H. JIeBaioBbIM OyKBaJIbHO TIepe ero rudelibio M OH Ha3biBaeTCs «2KU3Hb
NPOJ0JIKAETCH. ... »

MHnoecoe 6r0xceno 6 amo Hazeauue (ecau 6bl BHUMAMENALHO 00 3MOM
nodymaeme), 6 mom uucie u mo, novemy 3mom mom 0oadxceH Ovin ObimMb
donucan nocae moeo, kaxk EI'O ne cmano».

Hactynuio BpemMs npas/ibl

Yacts I 1 Yacts 11

D10 nHpopmanysa. Mudopmaiys, koropast He
TpeOyeT aBTOPCTBA M KAKMX-TMOO CChIJIOK Ha «aB-
TOpUTeTHBIE McTouHMKM». 3nech OCBELIEHA
BCSI MOCJIENOBATEILHOCTD PEAIbHOTO TTpOUCTeYe-
HUS COOBITMIHHOTO XPOHOIIPOILIECCA B YCIOBUSX
BEIIHOT' O npuMeHeHus T10Aeii, 0CO3HaABAEMO-
TO U BOCIIPMHUMAaEeMOI0 MMM, KaK SIKOOBI ecTe-
CTBEHHBII MPOILIECC Pa3BUTUS LIMBWIN3AIMU, a B
UCTUHHOMN IEVCTBUTEIBHOCTU OCYIIECTBIIEMBIN
paHee T0 TIporpaMMaM M MOJ yIIpaBJIeHUEM CTa-
poit UHTEPBEHTCKOM! Cucremsi.

OtBetbl HA Bonpocsl Yurareeii

Bce OtBeThl Ha Bompockl, KOTopble MOCTYyIa-
1ot B anpec ®. IlIkpynHeBa ot [Tonb3oBareneit u
VYyactHukoB I1porpamm «CseTJI» cucteMaTusu-
pytoTcs u obobiiatoTcsa B COOpHUKE.

VY Yurareneit u Ilouutareneti HoBbix 3HaHMiA
pOXAaeTCcsl HEMOMAEIbHBIA MHTEPEC K TOIBITKE OC-
MBICJIEHMSI IIPOLIECCOB, KOTOPble MHULIMMPYIOT [TPO-
T'PAMMUBI 1 MoryT moMoub pa3o0paThCcsl B 3TOM.

B Coopnuke coopansl OtBeThl Ha Borpocsl
VYyactHukoB Ilporpamm «CsetJl» u Yutatenei
3a 2013-2016 rompi.
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3ananmareabHo 0 HoBbixb JHAHISAXD

B. UkTtucaunos, 1. Konapakos,®. IIIkpynHe

3OT0 1ocobue A1 IKOJILHUKOB CPEAHETro U
cTaplliero Bo3pacrta U Mpexie BCero o0ycaoie-
HO HEOOXOOMMOCTBIO packpbiTuss HoBbIx 3Ha-
HUI, 0 KOTOPHIX HE YIIOMUHAETCS B IIKOJILHOM
npoliecce, HO KOTOPbIe MOTYT CTaTh TeM (yHaa-
MEHTOM, OT KOTOPOTO OTTOJIKHETCS Hallle Oymy-
IIee IoKoJieHWe. Benb MMEHHO IEeTH SBJISTIOTCS
HAIlUMU MpeeMHUKAMU W UM XWUTh B OyOyIIeM
o0l11IecTBe, KOTOpoe, HajaeeMcsl, OyaeT ropasiuo
HpaBCTBEHHEE, 0Opa30BaHHEE U B LIEJIOM JIydlIle,
yeM Haie. Jpyroii 1enabio siBisieTcss m3goxeHne HoBbix 3HaHMiT Ha
MIPOCTOM [IJIsl TIOHMMAaHUsSI YPOBHE IJIsI TeX, KOMY TPYAbl YHUKAJIbLHOTO
pycckoro yyeHoro H. B. JleBamioBa natorcs ¢ TpyaoM.

HHTepecHoe TTpoaokKeHNe MOJHMMAEMBIX TEM
Bac xner Ha caiite: https://shkrudnev.com

Caiit ®énopa ImutpueBuya IIkpyaHeBa
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