3nanus oT Na_yana

Poas IIporpamm «Caer/I» B
npeodpazosanuu YesioBeka B HICXOHOE
cocroaHue (Yacrno 1)

BBenenue

Jlsiss Toro 4YTOOBI JBUTAThbCS BIIEPEN U Y/IOBJIETBOPUTH CBOE
J00onbITcTBO B [To3Hanuu — uto ke Takoe IIPOI'PAMMBI «Cset/I» 1, B
YacTHOCTH (3TO UHTEpecyeT OoJiee BCero), — Kak U 1o KaKkoMy npuHIuiy, C
HAYYHOU TOUYKU 3PEHU, «paboraer» Kommuiekce «CetJI», Hy»KHO,
HaBepHOe, CHayuaJIa MOIBITaThCsA pa300paThesi C cCaMOI HAyKOM, Ha KOTOPYIO
BCE CCHLIAIOTCA U BCE OMUPAIOTCA...

«Kommynucmuueckas napmusa u Cosemckoe 2ocydapcmeo
nposeasem nogcedHesHyr 3abomy o paszgumuu Hayxu...» (3To OBLIO
TOrZAA).

Ceromus — [lapmus «Edunas Poccus», [Ipasumeascmeo Poccutickotl
@edepauuu u Ilpesudenm Poccuiickoii ®Pedepauuu — aAudHo! —
ITPOABJIAKOT IIOBCE/THEBHYIO U IIOCTOAHHYIO 3ABOTY o HAYKE,
eé pazsumuu... u m.o.

HTak, 4TO II0JI€3HOTO MOKHO BHIOPATh U3 31MO20 ONpeiesIeHUs1?

1. Ha3xmauyeHue M 11€J11 HAYKU

HaznaueHue Hayku, KOTOpOe HaM IIOCTOSIHHO NPENOJHOCAT, — 3TO
M3y4yeHHe CBOUNCTB (PEeHOMEeHaJbHOTO MHUpa, (HOPMUPOBAHHE CHUCTEMBI
3HAHUH, BBIBO/IOB, 3aKOHOB 00 OKPY:KaIollleM Hac MUPE C I1eJIbI0 YCIEeNTHON
SKCIUIyaTaIu ob11iecTBa B yCJIOBUAX KalluTan3Ma (pas Ha ciryk0e, 3BHaUUT,
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eCcThb 3apaboTHasi IUIaTa) WM TO K€ CaMO€ B YCJIOBHAX COI[HATIU3MA, HO
OecrtaTHO (TO ecTh, IMPOCTO Ha MPHHIUIE BOpPOBCTBA). CTpyKTypa
00II[eCTBEHHOTO YCTPOMCTBA OTJIMYAETCS TOJIBKO CBOMM OTHOIIEHHEM K
HayKe — OILIaUMBAEeTCs OHA aJiIeKBaTHO pe3yJabTaTy WJIH HeT.
OO11ecTBy 3aTeM MPENOCTABJIAIOTCA Pe3yJIbTaThl HAYYHBIX H3BICKAHUU B
BHJIe ATOMHBIX OOMO, TaHKOB, KOJITOTOK, CHHTETUUYECKHX IIPOIYKTOB
[IUTAHWUA U T.JI.

Kak mpaBmwio, BMecre ¢ KHYTOM (cucTeMe  yIIpaBJIeHU)
MO/IPICKUBAETCs] MPAHUK (OOIIECTRBY). 2 - , ;
Hayka He soyKHa OBITH OTKPBITOM,
vHaue TepsieTcs e€ cMbIciI. [ToaTomy
1eJib HayKu — cQopMHUpOBaTh JIA
AKCIUTyaTaTOPCKOTO  KJacca  (wid
KaKOU-In00 MapUO3HOM CTPYKTYDbI) |
KHYT JUIs1 IIPaBJIeHHs OGLIECTBOM KaK |
Ha yYpOBHE 00IIIeCTBEHHBIX
B3aIMOOTHOIIIEHHH, Tak u c
HCITOJIb30BAHUEM HOBBIX TEXHUYECKHUX
CPEJICTB.

2. CpeacrBa JOCTHIKEHUA €U

K cpezicTBaM IOCTUKEHUS 1IEJTH CJIEIyeT OTHECTH:

- croco0b OpraHu3aluu  HWCCIEJOBAaHHUNW U KOHTDPOJSA HaJ
HCCIIeIOBAHUSMU;

- c1rocob peasim3anuy;

- TEeXHUYECKHe CPEeZICTBA.

2.1. Cmoco6 opraHu3anUu HMCCJAEIOBAHUN M KOHTPOJISA HaJ
HCCIeJOBAHUAMU

[IpUHATO CUNTATh, YTO HAYUHBIE UCCJIENOBAHUS IIPOBOAATCA TOJIHLKO B
YCJIOBUSIX ~ TIPENOCTABJIEHUS] BO3MOMKHOCTEH  TaKWe  HCCJIEIOBAaHUS
npoBoAuTh. OTHAKO 3TO CJIeIyeT pa3AeIuTh Ha IBa HAIIpaBJIEHUS.

[TepBoe — cobcTBEHHO HayuHasi pa3paboTka He TpeOyeT MpuBJIeYeHUs
KPYIHBIX TEXHHYECKUX CPEACTB — 9TO, KakK IIpaBHo, pabora Haj
orobpaskeHueM ¢GOpMYJI, 3aBUCUMOCTEHN, MOSCHEHHUU Ha Oymare WM C
HCITOJIb30BAHUEM KOMITBIOTEPA.

BTopoe — npuBjieueHre KPYITHBIX TEXHUYECKUX CPE/ICTB B YCIIOBHAX
OTCYTCTBHS HAyJYHOH 0a3bl (371€Ch peUb HE UJIET O MIPOBEPKE PE3YJIHTATOB C
IpUBJIEUeHNEM TeXHUYeCKHUX CpeJICTB U, TeM 0osee, mpobiemax
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peaymzanuu). Hampumep, 7714 MPOBEPKU IIJIOTHOCTH 3apsA/a MPOTOHHOTO
aToMa CTPOSIT CUHXPO(a30TPOH, TaK KaK HET TEOPUU IO €ro CTPYKTYpe.
[TosToMy K HayKe cjeyeT OTHECTH TOJIBKO IMePBOe HANpaBJIeHUe.

Pazniesnenue HAayKH Ha
(pyHIaMEHTIPHYI0 U IPUKJIAJHYIO
HEIIPpaBOMOYHO — HayKa O/ Ha.
U Tem 6osiee quddepeHIITpoOBaTh €€
Ha COCTaBjAoIue (aHAJOTUYHO
BTACKMBAHHIO MAMOHTA B MEMIEPY —
paszieIuTh Ha 4YacTH U U3y4daTh
KaXKIYI0 4acTh OT/IEJIHHO,
IPUKJIQIHAA YacTh — 5TO TO, UTO
MOXKHO CHECTb, a QyHZaMeHTATbHAS
— MIKypa — Ha Y€M CIIaTh).

PaccMOTpUM OTZE/JIbHO IEPBOE HANIPABJIEHHE.

a) Iles1eBoe BeaeHHE UCCJIAET0OBAHUHT B
paMKax CHIeNHaJIbHO CO3/JaHHOU CTPYKTYPBI
(tabopaTopusi, WHCTHTYT, akKaJeMHs H T.J.).
Koukypcsi, TECTBHI, PO/ICTBEHHBIE CBA3U
IO3BOJISIIOT TO/I00paTh HEOOXOJMMBIA COCTaB,
KOTOPBIM B JaJIbHEHIlIeM oOpacraer 3a CUET
BOPOBCTBA (MCXO/ISI U3 YMEHUs BHI?KUTD B JAHHOU
CTPYKTYpe) COOTBETCTBYIOIIUMHU  HAYYHBIMU
3BaHUSAMU.

0) «<O3apenue» — pasoBas BbIZjaya
HY?KHBIX HMEHHO B KAaKOH-JIMOO0 KPUTHUUECKUU
MOMEHT WJIA TIpU KpallHed HeoOXoaUMOCTH,
MaTepuajyioB. ATO — PEAKHEe OJMHOYKH, U 3a
pe3yJIbTaThI 0.4 paboThI Hay4JHast
00II[eCTBEHHOCTh OTBETCTBEHHOCTU HE HECET, HO
9TO «03apeHHe» I03BOJISIET BBIBECTH CHUTYAI[UIO
U3 Kpusuca (Hampumep, cIocod pazzeseHus
MarHUTHOTO WMITyJibca, 0e3 3HaHUS KOTOPOTO
HeJIb3s MPOBECTU HCHBITAHUS HOBOU aTOMHOU
O0MOBI). ATO TOT CaMbIA CJIy4aH, KOT/Ia MOXKHO
IIONACTb « U3 IPA3U B KHA3U». Ciyuyail pefkuii, HO
UMEET MECTO OBITh.




B) ABTOHOMHOE TIPOBEJE€HHuE UCCAeAOBAaHUN. IOTO CaMbId
Hey00HbBIN /I HayKU crydaii. Bo-TiepBbIX, IIpU aBTOHOMHOM MPOBEEHUH
HCCJIeJIOBAaHUN HEOOXOIMMO WMETh «ThLI», TO €CTh (DUHAHCHI, U
BO3MO3KHOCTD 110 BpeMEeHH ITPOBOJAUTH UCCIE€IOBAHNSA, OBITh HE3aBUCUMBIM
OT KaKuX-J100 00CTOATENBCTB. Pe3ysbTaThl MOYKHO XPaHUTh COTHH JIET,
y0JIMKOBATh, BHICTABJISATh UX Ha 0003peHHEe B aKaJeMUUYECKUX CTPYKTypax
u T.71. Tak Kak aBTOHOMHBIE WCCIEAOBAHUS HENMOAKOHTPOJIbHBI, WX
cTaparnTcsa KOH(MUCKOBATh, YKPAaCTh, U T.JI. Jlajee MOXKHO IepeiaTh TeM
HAyYHBIM (MJIM WHBIM) CTPYKTypaM, KOTOpbIE J[JOJDKHBI II0 PaHTy
3aHUMAaTbhCA HNOAOOHBIMHU HCCIENOBAHUIMU.

YT10o 03HaUaET «KKOHTPOJIb»?

Hu os1HO 13 HallpaBJIEHUH HAyYHOU JeSTEIbHOCTH He JOJ’KHO OBITh
BHE IleJiel, IIOCTaBJIEHHBIX Iiepej] HAyKOW — pa3paboTka MeXxaHHU3Ma
KOHTPOJIsA 0011[ecTBOM. OTCIO/Ia JIOBYHT — «KTO He paboTaer, TOT He ecT» —
OTHOCUTCA ¥ K HayuyHOH pabore. Ecim cymectByeT BO3MOKHOCTD
IIPOBE/IEHUsI aBTOHOMHBIX WCCJIEOBAHUHM, TO y (UCKAJIBbHBIX OPIraHOB
CYIIIECTBYIOT COTHH MeTO/IOB KoHpuckanuu. KOHTposb HEoOXomuM i
TOT0, YTOOBI BCE HAYUYHBIE HCCIEIOBAHUSA ObLIN OAUYUHEHBI OJTHOM IEJIH, U
HU OJTHO U3 HUCCJIEIOBAaHUU He cOlepPKasio Obl KpaMOJIbHBIX HallPaBJIEHHUH.

Tak 4TO 2Ke TOT/Ia Mo/Ipa3yMeBAETCSA MO/ CJIOBOM «HAYKa» ?

OTBeT Ha 3TOT BOIpOC OyZleT MOJIyYeH IO0CJIe Pa3bsCHEHHUs CMbIC/IA
nHGOPMAaIMOHHBIX ToJie. Ho mpe/iBapuTeIbHO MOKHO CKa3aTh: «HAyKa —
3TO HE TOJBKO CHOCO0 TPaHCAANUMU TIPUA  YTEHUH
UH@OPMAIIUOHHOIO IOJIsI, HO U KAa4YeCTBO TPAHCJAAIIUH Ha TOT
NMepuo], BpPEeMEHH, KOTOPBbIM HEOOXOAUM /A peaJu3ainuu
MOJIy9YeHHON nH(OpMamumn».

JIJis Takoi padoThI YEJIOBEK J0JIKEeH uMeTh Mo3r, cucreMy
CBfA3ell C COOTBETCTBYWINMM HHGPOPMAMOHHBIM II0JIEM,
COOTBETCTBYWOII€E€ JSHIUKJIONMETUUYECKOe oOpaszoBaHHe (UTOOBI,
0 KpalHeid Mepe, He IMyTaTbCad B HA3BaAaHUAX) M BO3MOKHOCTH
3aHUMAThCA 3TOU paboTOM.

2.2. Cmoco0 peau3anuu

K cmocobam peanuszanuu —cjeayeT OTHECTH TOJIBKO —CIOCO0
peasM3anid BapHaHTOB «a», «O0» w3 2.1. BapuaHT «B» peanusaiuu He
MIO/IJIEXKUT, TaK KaK OH He YJOBJIETBOPsET IesisiM Hayku: «HesHaHue —
cuia». Hrak, cmocob6 peanmuzanuu — 3TO0 (OpMUpOBaHUE JIJIst
COOTBETCTBYIOIINX Ma(UO3HBIX KJIAHOB CHCTEMBI YIIPpaBJIeHUs 00II[eCTBOM U
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JIOBEJIEHHU /10 00II[eCcTBa IpesiecTed TaKOTOo yrpasyeHus. [Ipu opranusanumu
CHCTEMbI YIPAaBJIEHUS HCIIOJb3YETCA MPHUHIUI MPOPYOH — «YTO JIETde
BCILTBIBAET U Xy’Ke MaxHeT». Toraa o0IecTBo B cIyyae HeyI0OBIeTBOPEHUS
CBOUX MOTPEOHOCTEN CTPEMUTCS U30aBUTHCS OT ILJIABAIOIIETO CJI0SI, HO Ha
€ro MeCTO BCerja Ha YUCTO HAYyYHOUN OCHOBE BCILIBIBA€T HOBBIMH,
HO HEMHOIO C JAPYrMMH KadyecTBaMH. Ec/Ju cucTeMbl yIIpaBJIeHHUS
MOKHO 3aMeHATh (COmMayim3M, AEeMOKpaTHs, KAlUTaJIu3M U T.JA.), TO
MadHO3HbIE KJIaHBI, ABJISIONINECS 3aKa3UYUKOM HAyKH, He IO/1JIeKaT 3aMeHe
— KJIaH yAassieTcs JIn00 e TUKOM, TU00 MOAUGUITPYETCs 0/T HOBBIE IETH
Y 3a/1a4H.

Het npo6siem B popMuUpOBaHNHN CO3HAHUA OOIIECTBA — €ro
He CylllecTBYyeT.

Ecim mporpamma pasButusa copMUpPOBaHA, TO COOTBETCTBYIOIIAS
Maduo3Hasg CTPYKTypa IOAOUpAaeT IOJ IMPOTPAMMy COOTBETCTBYIOIIYIO
CHCTEMY yIPaBJIEHUS U IPENOJHOCUT OOIIECTBY, IPEABAPUTEIBHO YKa3aB
Ha YHCTKy npopybou. Heco3HaresibHbIE 3/1eMEHTHI O0OIIECTBA TOAUHHAIOTCS
BBITIOJIHEHUIO Pa3pabOTaHHOW MPOTrpaMMbl IYyTEM WX YHUYTOXKEHUS,
no/iaByieHus, nopabomenus u T.1. Hayka, kotopas usbicKuBaeT (BepHee,
TPAHCJIUPYET U3 WHGOPMAIMOHHOTO II0JIA) OCHOBBI TEKYIIETO PA3BUTHUA
oOIecTBa, He MOXKET BXOJWUTh B CHUCTEMY YIIPABJIeHUs WU SABJIATHCA
COCTAaBHOM 4YacThl0 MaUO3HOTO KJaHA. B To ke BpeMsa cama Hayka
HeJIOCTYIIHA HU CUCTeMe yIpaBJieH!s, HU 3aKa34uKy (Maduo3HOMY KJIaHY).
ITosToMy U CyIIeCTBYET KOHTPOJIb.

Kak mpaBuio, ympaBjieHHe HAayKOH, yCJIOBHO BBIOMpAaeTcs, BEpHeE,
Ha3HAYaeTCs IPU IIOJJHOM COIJIACHU Bepxa HAyYHOW MHUPAMHALI U
3aka3yuka. CTPyKTypa HAyKHd — 5TO MHOTOCJIOMHAs MUPAMU/IA, Te KaKIbIN
IIPOU3BOUTEHHBIN CJION 00paMJIEH CHCTEMOU KOHTPOJIS.

Te, KTO HEMOCPEICTBEHHO (POPMHUPYET CHCTEMY 3HAHUH, IOIBEPIKEHBI
OTIACHOCTH OBITh M3THAHHBIMH 3a IpeZesIbl TUPAMUbI B CJIydae, ecJid He
yIacTCs 3alelUThCA 32 KaKoe-JTH00 KPecsIo Iocje BblJlauu pe3yibTata. Kak
IIPaBUJIO, IEpBasi KOHCTPYKIIUS YCTOMUYMBOTO KPecja — 3TO CTEIeHb IOKTOPa
(/Toxa Topsr) Hayk. Kpecso akageMuKa MOXKET y»Ke ILIaBaTh B JIIOOOM
popybu, — HecMOTps Ha 00mHe akagaeMuii (bosiee 180), HAYYHBIX IIEHTPOB,
WHCTUTYTOB, IUPaMHa OJHA. Bcs CEKPETHOCTh HCCIIeIOBAaHUI CKPBITA OT
o0111ecTBa, a He OT «KUPITMYHUKOB» ITHPAMU/IHI.

Kakpas crpaHa BlipaBe UMeTh CBOIO CUCTEMY yIIpaBJIeHHs, HO OHA He
HMeeT MpaBa pa3BUBATHCA I10 JIPYTOU IMpOTpaMMe, I1eJId U 3a7]a4i KOTOPOU
ompesiesieHbl mUpaMuon. MOKHO Ha MecAIl] WX Ha 50 JieT o0OorHaTh B
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Pa3BUTHUHU, HO HEJIb3S UJTH IOMEPEK WU B IIPOTHBOIIOJIOKHYIO CTOPOHY OT
eIMHON MUPaMU/JIbl, KOTOpasA U TPAHCIUPYETCS C TOro UH(POPMAIMOHHOTO
10J1sI, OTHOCUTEILHO KOTOPOTO M CTpoWJIach nmupamuya. HeT u He mMoOXKeT
OBITH pa3HBIX MUPAMHUJ, B OJHOM UH(POPMAIIMOHHOM IIPOCTPAHCTBeE. B TO ke
BpeMsl OJHA Hay4yHas MHUpaMuAa He MOKeT paboTath B Pa3IUUHBIX
MH(OPMAITMOHHBIX ITPOCTPAHCTBAX, TaK KaK IeJIU B KAXK/I0M MPOCTPAHCTBE
pasHble. B pgamHOM coydyae paccmarpuBaercsa  HWHGOPMAIIMOHHOE
IIPOCTPAHCTBO C YCJIOBHBIM HOMEpPOM 4 (YacToTa CBA3U Ha 75,45004500
oktaBe). IlmoTHOCTP 3TOro WHGPOPMAIMOHHOTO TIOJAA B CBA3H C
HECOBEPIIIEHCTBOM CaMOU CHCTEMBI Ku3HeobecneueHus (obecreunBaoIen
caMO0 HWH(MOPMAIIMOHHOE IIPOCTPAHCTBO), IIOCTOSHHO CHHUJKAETCs, YTO
IIPUBOJUT K HECOTJIACOBAHHUIO JEUCTBHUU W PpPa3MbIBAHUIO IEJH. IJTO,
COOCTBEHHO, MBI CETrO/IHA U Hab0/1amm npu «Beibope» I1pesunenta PAH.
Morsiu, KOHEUHO «IpoTaluTh» u HobesesBckoro jaypeara — Ho «HTO-TO
OCTAHOBWJIO» 3TOT IIPOLIECC, 1 BbLJI MU3BPAH akazeMuk
dopToB.

«VIcKycCcTBEHHO BBICTpaJIaHHAsA» CHCTEMA
3HAaHUH, a B JIEUCTBUTEJILHOCTH  «JIXKe-
[IO/IJIOKEHHAasA», B JIaJIbHEUIIIEM HE IIOMOXKET B
IIO3HAHWHU, T.e. IIPOCTO He HYyXHa. Bcro
HBIHEITHIO HAYKy MOKHO IIPOJI0JI3KATh OCHITIaTh
BEUHO HEJOCTAIOIIMMU 3€eJIEHBIMU KYIIIOpPaMHU,
IUIAHUPOBATh YMOIIOMPAYHUTEIbHbIE OO KEThI
Ha €€ «pa3BUTHE», HO BCA JIEATETLHOCTh HBIHE
ynonobJieHa MaTepHhajiM3allii IMPU3bIBA  OT
«3aBeTa»: «OTAeJieHUe IIeBeJl OT 3EPEeH».
TosbKO ¥ DTOTO  OT[AEJIeHUus HbIHE He
IIPOUCXO/IUT, TIOCKOJIbKY 3Ta JIesITeIbHOCTD
ynomo0JieHa pacKallbIBAaHUIO Ky4d TOACYHYTOrOo (CO CTOPOHBI CTapou
CucreMbl) UM Mycopa, B KOTOPOU HUKOT/Ia He OBLJIO HE TOJHBKO UCTUHHBIX
3€peH, HO U IUieBes. Hama 3agavya He ObITh «IMIOMOENIHUKaAMH», a
YTHJIN3UPOBATh U U30aBUTHCA OT BCETO HEHYKHOTO, YTO MOKET
KaK-TO MelIaTh PAa3BUTHIO B JABH:KEHHUH BIIEPE] K MCTHHE U C
HCTUHOM.

2.3. Texauuyeckue cpeacraa

CpencTBa, UCIOJIb3yeMble HAYKON (KpOMe FreHETUUECKU 3aJI0KEHHBIX
CHCTEMOMU KM3HeobecIieueHusi), HA30BEM TEXHUUECKHUMU CPEACTBAMH. ITO
CPe/ICTBA, C MOMOIIBI0 KOTOPBIX MPeobpasyloTcs JaHHbIe, IMOJyYeHHbIE U3



nHopmaruoHHoro moss. Cioja MOXKHO OTHECTHM W YPOBEHb 3HAHUU,
IIPUOOPETEHHBIU TMPH JOCTHKEHUHM MPEIbIAYIIEN I1eJIeBOM HPOrpaMMBl.
OnpHako B CBA3M C YMEHBIIEHWEM IUIOTHOCTH WH(POPMAIMOHHOTO
IIPOCTPAHCTBA  CETOAHs HET BO3MOXKHOCTH WCIIOJIb30BaTh  HOBBIE
TeXHUYECKUEe CPEeJICTBA, MO3TOMY IPUXOJUTCSA HOBBIE 3a/laUM PeEIIaTh C
IIOMOIIII0 MHOTOKPAaTHO HPOBEPEHHBIX CTApPbIX TEXHUYECKUX CPEJICTB,
KOTOPbIE Ha COBPEMEHHOM 3Talle Y>Ke sIBJITIOTCA aHAaXPOHU3MOM U HE MOTYT
CJIY>KUTb CPEJICTBOM JIJIsI JOCTUKEHU S 1EJIH.

Mo2xeM J010KUTh, 4TO oaHa u3 IIporpamm «Ceet/I», «BninucanHas» B
ITporpammy CV, cofiep:KUT Marepuas IO IIpeoOpa30BaHUIO fA/IEePHBIX
3aI1acoB B MUHEPAJIbHOE ChIpbe. UTOOBI MPABUJIBHO 3TO MOHATH, TO3HAHUE
Heo0XO0IUMO MIPOBOJIUTh HA OCHOBE, B KOTOPOU U3BECTHO BCE 00 aToMe, ero
CTPYKType, Mopdosioruu, aas0eno u T.1. Beé qocraTouno mpocro, HO!..

Ho coBpemeHHass Hayka pacrnoJjiaraeT CHCTEMOU METPUUYECKUX
eZINHUII, TTOCTPOEHHBIX Ha JIOIIA/INHBIX KOHCTAHTaX, Mo/eu atoma bopa,
tabsure MenzgeneeBa. IlombITKa TEPECTPOUTH TEXHHUYECKYIO 0asy
ynupaercs B HeMHQOPMaTUBHOCTD, a 3TO MeIIaeT HOHATH U I[eJIH.

B Hayke mepeBOPOTHI IPOUCXOJAT PEAKO — TOJBKO B CBA3H C
KOPEHHBIM U3MeHeHueM HH(POpPMannoOHHOU 0a3bl, MpegHAa3HAYEHHOU JJI
BBINIOJIHEHN A HOBOU nporpaMMbl. He 10Besist 10 HayKU HOBOM TeXHUUYECKOU
0a3pl, HeJb3sI C HEE CIIPAIINBATH PE3YJbTAThl, KaK OBl OBICTPO OHH HE
notpeboBasuck. B uém ke 3arpozzka? Ilouemy crapas nHbOpMaIrMOHHAA
0aza He roAUTCA JJIA PEIIEeHUs HOBBIX 3a/a4u? Besb UMeHHO HaA 3TOU Oase
CO3ZlaHbl M sA/IepHOEe OpyKue, M KOCMHUYecKHe Kopabsu. Bxpatie
PacCMOTPUM OCHOBHBIE KOHIIENITUH CTAapOUd MH(POPManMOHHON 0a3bl, WU
TeXHUUYeCKUe Cpe/icTBa IIpeiblylei MporpaMMBl.

2.3.1. Cucrema pusnuecKnx KOHCTAaHT

Camas BakHast — 3TO KOHCTaHTa MOIITHOCTH (JIKOYJIH, DPTH, BaTThI U
T.7.). HO 5Ta KOHCTaHTa ABJIsIETCSA TTePEBOAHON OT JIOMIAAUHON CUJIBI (1 JI.C.
=746 BaTT — aMepHUKaHCKas JIOIIaAb W 1 JI.C.=745,7 BATT — aHIJIMHCKAsA
gomiazas). Kakoro msera
ObLIa JIOIIAAb, KaKOH
MacTH, CKOJIBKO 3y60B’ MexaHnieckan nowaaunan cuna | = 33 000 chyT-lby
KaK IIOJKOBaHA — HAYKaA  =WHaukatopHan nowaauHas MUH
YMaTIHBAET. cuna = 550 chyr-lbylc

HaspaHue Popmyna MowHoCTL B BaTTax

MeTpuyeckan nowanuHas cvna = 75 Kre'm/c = 735,49875 BT (TO4HO)

= 745,69987158227022
Bt

3neKTpuyeckan nowaanHan
HN3BecTHO Takxke, e

uTO HA,Z[CI/ICTEMA Kornosaa nowanwnHan cvna = 33475 BTUM =9809,5 BT

= 746 Br



yKa3blBaeT Ha TaKTOBBI WHTEepBaJ BpemMeHu (24, 60, 60). Ho
HCIOJIb30BAaHUE TAKOT0 WHTEPBasa JIOMYCTUMO TOJIbKO B MaKpPOCHCTEMAax
IIpYU BHEIIIHUX CBA3AX. A IIPU pacuy€Tax IPOTOHHOTO aToMa BpeMs nHoe. Tak
2Ke, KaK ¥ IPU B3auMOAEeHCTBHU B OOMeHe «MH(MOPMAITHN» MEKIY
Mo3srom u Kommiaekcom «CetJ/I».

YcTaHOBJIEHO TaK)Ke, YTO Yachl HA KPBIIIE U B MOABaJIE HEOOCKPEDA
IIOKA3bIBAIOT pa3Hoe BpeMaA. Ho u 3T0 He Bce€. TakTOBBIM MarHUTHBIU
uMITyIbc OT CoJIHIIA IPUXOUT COBCEM HE B TO BpeMs, KaK IIPUHATO C Y4ETOM
JIOIIQ/INHBIX KOHCTAHT.

0

To ke camoe MOKHO CKa3aThb O METPUYECKUX : ’/7
eIUHUIIAX, TOHATUMU WHEPIUOHHON Macchl. O E%@/°
HEUHEPIUOHHOU Mmacce HayKa u /N
IpeAcTaBJIeHUuA He UMeeT. A HeMHepIUOHHAaA e’ ™

Macca — ocHoBa Kominiekca «CsetJ/I».

o

2.3.2. ATom

Mopens Bopa (a BMecTe ¢ 3TUM — KBAaHTOBBIE 3JIEKTPOJUHAMUKA U
DJIEKTPOMEXaHUKA) fABJAETCA Ha  cerofHAa  y00XKeCTBOM  BpeMEH
IUTEeKAaHTPOIIa, HO HUYETro B3aMeH II0Ka HeT, U MO-IIPeKHEeMY BCE PACUETHI
IIPOU3BOAATCA C BJIEKTPOHAMU, MPOTOHAMU (KOTOPBIE CTAJIKUBAIOTCH) U
KBapKaMu. 3aTpauyuBalOTCA  KOJIOCCAJIbHBIE  CpeZicTBA HA  IIOUCK
KOCMUYECKHX YacTUI] (TO eCTh MIOHHBIX 00pa30BaHUM).

2.3.3. Ta0auma Menaeeesa

3aMbIKaeT TPYMIly TEXHUUYECKUX CpeACTB Tabsimma MeHzeneeBa —
TabJIMI[a MAKPOMOHHBIX CTPYKTYP 0€3 YUETa SHEPTETHYECKIX 0COOEHHOCTEH
1 6e3 CMbICJIa UX CyIIeCTBOBaHMA. TabuIa MocTpoeHa o CTPyKType aToma
Bopa, 1 ecytit e€ Ha YTO-TO 3aMEHUTD, TO TEXHINYECKAS Oa3a pyXHET.

st Toro, 4ToOBI 3TOr0 HE MPOU30ILIO, HEOOXOAMMO OOHOBUTH
MMOHATHUS, YTOUHUTh MHOTHE IMapaMeTPhl U MEPEUTU K HOBON TEXHHUYECKOU
Oa3ze.

Ecoim  OuosiornuecKkue CTPYKTYpPbl Te€HEeTHYEeCKH He
MOJATrOTOBJIEHBI, 3HAYUT, HEOOXOJAMMO YBEJIUYUTHh ILIOTHOCTH
MH(OPMAIMOHHOTO NMPOCTPAHCTBA C TEM, YTOOBI B JOCTATOYHO
KOPOTKO€ BpeMs NMPUCTYIUTH K PeaIn3aiuy MPorpaMmMbl C HOBOH
neapl0. Kceratu, 310 — OAHA U3 3ajay, HEMOCPEJACTBEHHO
CBA3aHHBIX ¢ BMEHEHHBIMU pyHKIuaAMU Komiuiekca «Ceet/I».



3. Hayunasa 6a3za HHbBIX HTH(POPMAITMOHHBIX
NIPOCTPAHCTB

Kaxxnas Cucrema KusHeobecrieueHuss ¢opmupyer 1oz —cebs
cobcTBeHHOE MHMOpMaIMOHHOe mpoctpaHcTBo. IIporpammebl «CBet/I», B
BapUaHTax UX IMPUMEHEHUs U UCIOJb30BaHUs, Takke ()OPMUPYIOT MO/,
cebs COBCTBEHHDBIE NHO®OPMAIINMOHHDBIE
ITPOCTPAHCTBA. Ha 3emsie Takux OpOCTPaHCTB 18, U Bce OHHU
IIpe/IHa3HAY€eHbI JIJIS1 BBHIIIOJIHEHUS COOCTBEHHBIX nporpamM. B Komruiekce
«CserJI» Takux mnpocrpaHcTB Takxke — 18. Ilo QyHKIUOHAIBHBIM
BO3MOKHOCTAM 35TH IIPOCTPAHCTBA COIOCTABHUMBI C IIPOCTPAHCTBAMHU Ha
3eMJie, HO TOJIBKO OHM BMEHEHHO CO3/IaHbl OTHOCUTeIbHO Mo3sra Biaziesnbiia
Kommutekca u ero pusuyeckoro Tesa u Beex Tes1 CylniHOCTH, HapaOOTaHHBIX
Mosrom 3toro Tena Ha MomenT BKJ/IIOUEHUA KOMIIJIEKCA
(c mepcneKTUBOM TasIbHEUIIE HAPAOOTKHU OTCYTCTBYIOIMUX TeT CyIITHOCTH).

PaccMoTpuM, HampuMep, HaydHylo 0a3zy HUHOOPMAIMOHHOTO
IIPOCTPaHCTBA Ha 3eMJie. DTO IIPOCTPAHCTBO, IOCTPOEHHOE, KAK U B CJIyYae C
ABTOHOMHBIM HpOTOHHI)IM II0J1IEM, Ha 63.36 HpOTOHHOFO atoma. Ho
IIJIOTHOCTBb ero HE3HAUUTEJIbHA nu HeE HpeBbIIHaeT IIJIOTHOCTHU
WH@OPMAIMOHHOTO ITpocTpaHcTBa. OKTaBbI CBSA3U C 3TUM IIPOCTPAHCTBOM —
71,625625, 73,625625, 77,625625 wu  79,625625. HuHdbopmarus,
HAXOAAIIAsCA B DTOM HPOCTPAHCTBE, MMeEET OCOOYI0 IeHHOCTh, TaK Kak
COZIEP’KUT BCE JAaHHBIE IO CTPYKTYpaM aTOMOB U UX SHEPTETHUYECKUM
xapakTepuctukaM. Kpome Toro, umeercsa HHGOpPMAIUsI O TEKYIEM
COCTOSTHUU TIpOrpaMMbl M e€ mesu. To ke camMoe NMPOMCXOAUT U C
Mo3srom YesroBeKa, OTHOCUTEJIbHO KOTOPOTrO (BO B3aMMOCBS3U)
pa6oraer Kommiekc «Cper/I». To ecrb, wuHpoOpManus,
HaxoxAmaascsa B Mo3sre, mepexoautr (BO B3aMMOJENCTBUH) B
KoMILIeKc, TaK KaK COZEPKUT BCE JaHHBIE MO CTPYKTypPaM KJIETOK
YesoBEeKAa Ha AaTOMHOM YPOBHE ¥ HUX JHEPreTU4YeCKUuM
XapaKTEPUCTUKAM C OKTaBaMH CBA3U
HMEHHO B 3TOM IIPOCTPAHCTBE.

Jlpyrue TIpOCTpaHCTBA, HAIPUMED,
IIPOCTPAHCTBO 11, COZEPKUT UHPOPMAIIHIO
(o Tumy creHorpaduueckoro otuéra) 0060
BCeX U3MEHEHHAX, IMPOUCXOAAIIUX B
HEUTPUHHOM IpocTpaHcTBe. Haliena
IepBas yacTtoTa cBsA3U (OKTaBa 91.450450),
HO IJIOTHOCTH IPOCTPAHCTBA YPE3BbIYANHO




Masia. HpopMaImoHHbIe TPOCTPAHCTBA HE TIEPECEKAIOTCA U HE MOTYT OBITh
3aMeueHbl 0e3 3HaHUA 00 UX CYII[eCTBOBAaHUU.

B nadopManuOHHOM IPOCTPAHCTBE JIBa COAEPKUTCA NHPOpMausa O
MECTOHAXOXK/IEHUM MHHEDPIbHBIX PECYpcOoB Ha 3emJe, crmocobax wux
npeoOpa3oBaHusA A Iejedl CO37aHUsA HEWHEPIIMOHHBIX MacC IIpHU
BO3MOXKHOCTAX IlepeMelleHUs Ha 50 U 60 OKTaBax COCTOSHUA. A B
MH@POPMAITMOHHOM IpOCTpaHCcTBe Mo3ra, BO B3aUMOI€eMCTBHU C
Kommiekcom, COJIEPKUTCSH BCA uHpopmanua o
MEeCTOHAXO0KIAEeHUU MUHEPAJTBbHBIX pecypcoB YesroBeka
OTHOCUTEJIbHO HACBIIIEHUA 3TUMU
pecypcaMu KJIETOK II0 BCel WuX
MOTPEOHOCTHU M CIIOCOOCTBOBAHUIO
CO3/JaHUA HEWHEPIHMOHHBIX MAacCc,
HEOOXOUMBIX /I HapaluBaHUA
OYepeHBIX U y:Ke NMEIOIINXCA TEJT
CymHocrH.

Ecmm  Kommieke — ompemenur, 49ro  Mo3r  WHAUBUAYYMA,
ucnosbsyoiero Kommiaeke «Cser/I», u ero «Pybamka» (Teno u
HapaboTaHHble Ha 3TOT mnepuoy CymHOocThio (umTaii Mosrom) Tesa)
OMOJIOTUYECKH U TeHEeTUYECKH He IOATOTOBJIEHBl — 3HAYUT, HEOOXOIHUMO
YBEJIMYUTH IJIOTHOCTh MH(MOPMAIIMOHHOTO MPOCTPAHCTBA C TE€M, UTOOBI B
JIOCTATOYHO KOPOTKOE BpeMs HPHUCTYIUTh K PeaJu3alii IIPOrpPaMMBbI C
HOBOM mesnpio. llenb omnpenensercs KomIiekcoM OTHOCUTETBHO
COCTOAHUSA MO3TA B IIEJIOM, HA CEIOJHAIIIHUMN
MOMEHT, u B3aumojeiictBuu (CcBA3W U yIpaBieHus) Mosra u
«Pybanku» Ha KJIETOUHOM YPOBHE B IIOJTHOM 00bEMeE. B aTOM cirydae 11eJ1p10
Kommiiekca, BO B3auMOJEHMCTBHM ¢ MoO3roM, SBJISETCI CO3[aHUE
(mpeobpaszoBanue) OUOCTPYKTYpbl (UesioBeka), MOJIHOCTHIO OTBeUaloIIen
TpeboBaHUIO JielicTByoed [Iporpammbl Pomuoii CucreMbl YIpaBiIeHUS
3emuin, He O0JIbIe U He MEHbIIIE.

4. Hayka, BjacrTb, peiurusa

Huxakas Hayka He MoOKeT ObITh co3JaHa 0e3
MH@OPMAIIMOHHOTO ITpocTpaHcTBa. Hukakue ucciaeoBaHuA HE MOTYT
OBITh HauaThl WIN JlaKe 3aJyMaHbl Oe3 3HAHUA cpefbl, B KOTOPOX OHU
JIOJKHBI pa3BuBaThesA. [103TOMYy KOHKpeETHbIEe 3HAHUA JIOXKATCA HA Ty CPeAy,
r7ie OHU U ObLIH MostydeHbl. Ho 5TO coBceM He 0O3HAyaeT, UTO 3HAHUSA ObLIN
Kak Obl B WH(MOPMAIIMOHHOM IIIape, BIIOCIEACTBUH Pa3BEPHYTOM B
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npocrpaHcTBe. IIpencraBum cebe mayka, IUIETYIIEr0 IMAyTHHY. AHAJIOT
STOMY — cO3JaHUe HH(OPMAIMOHHOTO IMpocTpaHcTBa. llespio co3pmaHus
NAyTUHBl  SIBJISIETCS  IIPUBJIEUEHHE BCEX AaBTOHOMHBIX  CTPYKTYP,
nepecekaomux Kocmoc, «BbIcachIBaHUE» Y 3TUX CTPYKTYP MH(pOpMAIUU U
pacmpocTpaHeHUue aTOU uHopMaIUU o coOCTBEHHOMY
nHGOPMAIIMOHHOMY IIPOCTPAHCTBY Uepe3 HOCUTEJIH, CO3ZJaHHbIE 110 00pasy
u nostobuto. Takum obpazom, peannzoBanHble uen Ko BepHa u mpounx
BeJIUKUX (DAHTACTOB €CTh HE YTO MHOE, KaK IepeJlaHHas UM KOHKpeTHas
nHOpMaIKs, MOJydyeHHAass OT OYepeIHON «MyXu», KOTOpas He CMOorJja
IIPE0/I0JIETH MTAyTHHBI, OIIOSCABIIEN 3EMITIO.

NHdopManiuoHHOe HOPOCTPAHCTBO IIOCTPOEHO HMEHHO II0 THILY
naytussl (IToxcucrema), cam nmayk kak KOHTpOJIbHAsA CTpyKTypa — Cucrema.
Ho takux naykoB Ha 3emie 18, 1 y KaK/10ro coOOCTBeHHOe HHGMOPMAIIHOHHOE
npoctpaHcTBO. [Jlasmee A obecniedeHus  0e30MaCHOCTH  IAyTUHBI
dbopMupyTCS CHCTEMBI 3aBUCUMOCTH OOBEKTOB, HECYIIUX YKPAJAEHHYIO
nHbopManuio (y4€HbIX), OT Pa3JIMUYHBIX YCIOBUU C I€JIbI0 HE JIOMyIeHUs
[IOJIydYeHHOU MH(pOpMalUU B JIpyTHe NayTUHBL. ITO — (opMHUpOBaHUE
KOpHUJOpa, Iie JieBasa CTeHKa — cucTreMa BJacTH, U ImpaBas —
peaurusa. B 3Tt mpepesbl 3aroHsierca BCE, YTO COOTBETCTBYET
TeHOTHUILy ¢(pOPMHUPOBAHHOTO NH(POPMALMOHHOI'O IPOCTPAHCTBA
M NOJEepP:KUBaeTrcs, ucxoaa u3 oeszomacHoctun Cucrembl. Ecomn
OOpyHIIUTH OJHY U3 CTEHOK, CucremMa co3JaéT HOBYIO, I03TOMY B
paMKax yke CO3JaHHOro HH(MOPMAIIMOHHOIO HIPOCTPAHCTBA
HeJIb3A pa3pyliath TO, YTO He MOJJIE:KUT pa3pylueHuro. Hayka
JIOJDKHA KOHTPOJIMPOBATBHCSA BJIACTBIO (MOKHO, KOHEYHO, JIOIyCTUTH
HEKOTOPBIX aKaJIEMUKOB U Jla>ke JOKTOPOB HAyK, UMEIOIUX COOCTBEHHBIHN
CTyJI, MIOIUIABAaTh B TPOPYOU BMeECTE C MPEJICTABUTESIMH BJIACTH) U UMETH
3aracHOY BapHaHT CIHCAHUA Bcex Heyzad. B aToMm ciydae Bcerzia MOXKHO
cocyaTbes Ha bora, kK KOTOpoMy Jla’ke Ha CTyJIe He MOAbeselb. I'paHuIbI
KOpHUZI0Opa ONpeesAlTCA IUIOTHOCThIO HH(MOPMAIMOHHOTO IIOJA, B
KOTOPDOM €eCTh elé IOHATHUA SHepreTU4YecKol HHOOPMAIMOHHOU
IJIOTHOCTH, TOJ0TPaUIECKOTO OTOOpaKeHMUsI, BpEMEHU U IPOCTPAHCTBA
peaknuii. HecooTBeTcTBHE ITapaMeTPOB KOpHUIopa 00BEKTAM, /IS KOTOPBIX
OH IIpeJHa3HaudeH, NPUBOJUT TOJBKO K TOMY, UTO HUKakasd Cucrema He
CMOKeT HCIOJIb30BaTh HEOOXOAUMYyH HWHOOpMAIUIO  JlaXke I
COOCTBEHHBIX HYX.

YuuThiBasg HaJW4We MY3bIKQ&JIBHOTO PYCCKOTO psA/ia, KOTOPBIH C
yCIIEXOM HCIOJIb3YyeTcs MpH «pabore» ¢ maykamu CET'OAHA, Y1, B TOM
YUCJIE, npuMeHéH, KaKk 0cHOBa, B Kommiekce «CBet/I» nipu ero

11



HENMOCPeJACTBEHHON «HAacTpouike Ha Iloab3oBarTessi», MOXKHO
IIPEITIOJIOKUTh, YTO TAaKOM MY3bIKAJIbHBIN (8-perucTpoBblil) psy, MOKHO
HCIIOJIb30BAaTh I/ KOPEHHOTO U3MEHEHUA CBOUCTB IIAyTHUHBI JTIa’Ke
B YCJIOBHSX CYII[ECTBOBAHUS B CaMOM WH(MOPMAIIMOHHOM Kopuzope. UTo,
coOCTBEHHO, CETOJIHSA U IPOUCXOAUT (B IMPOIECCE MEPEXOHOTO MEPUO/IA)
otHocuTteabHO Iloab3oBaresein KommiekcoB. Bosee /ieTaibHO 3TOT
BOIIPOC OBITH PACCMOTPEH CETOJHA HE MOXKET B CHJIy CyIIeCTBOBAHWUSA
KOPHJIOpPA U TeX, KTO €Il€ MPOsBJIsIET aKTUBHOCTh B BHIIIOJITHEHUH BCSAKOTO
pO/ia «CIIacCUTEIbHBIX» MEPOIIPUATHH B paMKaX 30JI0TOTO MUJIJIMOHA.

HO(!) «nmombupast KOHTYpbI» /st popMUpPOBaHusA TOHA NA, MOKHO He
IIPOCTO CYIEPIIO3UPOBATH HH(POPMAIIMOHHOE TPOCTPAHCTBO, HA U JOOUTHCS
TOTO, YTOOBI TTAyK MPOCTO cOeKa YTOObI He OBITh CheIEHHBIM B YCIOBUSIX
UH(POPMAIIMOHHOTO T0JI0/1a.

Yro Ke ABJIAETCSA TOPMO30M Pa3BUTUA HaykKu? — MupoBo33peHue!
Touxka 3peHHs HAyKN Ha MaTepHUaIbHBIN (M HA HEMaTepHUaJIbHBIIN) MUP:

TBépaoe Teso -> KUAKOCTh - ra3 -> HeopraHu3OBaHHas
miasma.

ATOMHBIE CTPYKTYPBI, ECTECTBEHHO, UIIYT B TBEPJIOM TeJle, /IJI Uero
CO371aI0T CUHXPO(hA30TPOHBI, KOJIJIAU/IEPHI.

To ke camoe OyZieT, €CJIM B OPKECTPOBYIO IMY IIPHU MCIIOTHEHUH
cuM$pOoHUM GPOCUTH OOMOY U ITOCJIE OCETAHUS MBI COOPATH 3AHOBO
M3 OCTaBIINXCA NECYNHOK BC€ HHCTPYMEHTHI 1 OPKECTPAHTOB.

HMmeHHO 5TOM HayKOU U mpejiaraioT 3aHAThes B XXI Beke!

PaccMOTpUM HHYI0O TOYKY 3pE€HHA, 0 KOTOPOH TOBOPWIH
H. MOPO30OB, H. JIEBAIIIOB, A. XATbIBOB.

Crporo opraHu3oBaHHas IUIa3Ma - MaTepHaJIbHbIE
CTPYKTYPHI (TBEpAoOE, :KUJAKOEe, ra3000pa3Hoe).

ATOMHBIE CTPYKTYPBI HEOOXOUMO pacCMaTPUBATh TOJBKO B BEPXHUX
OKTaBax IJIa3MBbl.

Cucrema YupaBjieHUs UMeeT

CEeTroHA k-ctpykTypy, BCE

< PEIETKN TOCTPOEHBI Ha KyOMKax
Fxe (B opraHuYeckoll XUMHUH KyOUK
i mpeobpasyeTcs B IIECTUTPAHHUK).

A Cucrema VYmpasieHHs B

Kommniekce «CBeTJI» mocTtpoeHa B
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Ponuout KOHCTPYKIIUH
YupasieHus -
JIONEKAD/IPAJIBHON  (ocHoBa
KoHcTpykiuu, ymnpaBjieHUs W
B3auMoJeHncTBusA ¢ Mosrom —
nonekassip). Ho Ha coBpeMeHHOM
Jrare I[TPEOBPASBOBAHUA
B3auMoyielicTBue u [IpeoOpazoBanme Mexay KyooM (30poBcKas cucrteMa) u
moznekasapoM (pogHas cucTeMa) MPOUCXOAUT uepes cTrpykrypy TOPa. TOP
CErOJIHA — 3TO Haubosiee «IPUEMJIEMBIN MEPEXOIHUK», MO3BOJISIONINN
OCYIIECTBJIAAITh BCE IIpeoOpasyrolue MIpollecchl 0e3 paspylieHus (MeTos
1IpeoOpa30BaHUs) MEK/IY CTapPbIM U HOBBIM.

OKTaBbI

128 — TaxktoBbiii uHTepBai. 3aAaérca CosiHIEM, MPUHUMAETCS 3a
CKOPOCTb CBETa.

78-126 — cucreMBl KOHTPOJiA, XpaHeHHWe TyMaHOUJIOB WU
«bapabariex».

ITPOITPAMMBI «CBer/I» co3mansl u pabGoraror (B
3aBHCHUMOCTH OT BOCTPEOOBAHHOCTH) C 126 OKTAaBbI U HUIKE.

74-76 — CucreMbl KOHTPOJIA BCEX HACEKOMBIX.

72-Mo03r «30JI0TOr0 MUJIJIMOHA», TEHOTHII 461.

68-70 — Mo03r «30/10TOr0 MUJIUAP/ia», TEHOTHUIIBI 441, 442.

66 — Mo3r ocTaIbHOTO HaceJIeHUA 3eMJIN, TeHOTHIIBI 421, 422, 423.
64 — BepxHasa oKTaBa MaTepUaAJIbHBIX CTPYKTYP.

62 — YrpaBjieHre MaTepUaJIbHBIMU CTPYKTYPaMU IIPU TPAHCMYTalVH.

40-60 — OJuepreruueckuii kopuzop (Tecsia padGoraa ¢ 60
OKTaBOMN).

34-38 — Kopuiopbl «O-IIEpEX0/I0B» MOCJIE CMEPTH.
30-32 — CnoxkHble cMecH (Tuma HedTH).
24-28 — Bopa.

16-22 — I'as.
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CoBpeMeHHasi Hayka MoOKeT paborarth (M cO3/1aBaTh TEXHUYECKHUE
yCTpOMCTBA) He BbIllIe 64 OKTaBbI, BCE BUJBI IPUOOPOB HE MOTYT OBITHh
CO37aHbl Bbillle 64 OKTaBHI.

Bcé, uto BhIIEe 64 OKTaBhl, a Ilporpammsl «CBeT/I» — BbINIIE, 3TO
— HEMHEPIMOHHAas Macca, TO €CTh TaM HeT IpaBUTAIlMOHHBIX
YacToT.

BbazoBas aToMHasA CTPYKTypa — 128 OKTaBa, U €C/IU €€ «OOIUIIATh»,
JOUAEM JI0 64 OKTaBHI.

o 2012 roga Cucrema YmupaBjeHUs IOCJIEN0OBATEJIbHO IIEepexouiia
CHavajia Ha 224 OKTaBy, 3aTeM — Ha 512. Ho y»ke mpu TaKTOBOM MHTepPBaJie
224 OKTaBbI CKOPOCTh CBeTa OyZleT B MUJLITHAP/IbI pa3 6osbiine. YTo mpu 3TOM
U3MEHHUTCsI, cMOTpU paszesl «Kak och 3eMsin BiIusieT Ha CYET B OaHKe»
A. XATBIBOBA u «Heopnopoauasa Beesnennaa» H. JIEBAIIIOBA.

Hayxka, Kak 3a COJIOMUHKY, IIeIIsgeTcs 32 TeOpUIo boJbIioro B3peIBa,
KBapK{, MEeTAJJIMUYECKUI BOAOPO/, (ero He MOXKeT OBITh, IOTOMY YTO €CTh
elé HeWHepIIMOHHAsi Macca TpuUTUs), Teopuio JlapBuHa (wn
aJIbTEPHATHUBHYIO — 00KEeCTBEHHYIO), a BCe «KDUTHUKU», CKEITUKU, KPUKYHBI
Y Pa3HOTO po/ia «ACHOBUJAIIMeE», Bellanlnue U oreHuBapmue Kommieke
«CetJI», «onupasach» Ha TO, HA YTO ONEPEThCA B IPUHIUIIE HEBO3MOKHO,
IIPOJIOJIKAIOT PA3bACHATD, IOyYaTh (MHOT/IA, BHIKIIOYATh WJIM BKJIOYATh —
110 HEOOXO/IMMOCTH ) BCEX U BCS B pAMKaX COOCTBEHHBIX 3HAHUAX M MHEHUAX
otHocutenbHO ITporpamm «CeerJI». HekoTophle maxke «yMEIOT CaMH»
«CTaBUTh, HACTpaWBaTh U Ja)Ke KJIOHUPOBaTh» u [IporpamMmbl, u cam
Kommieke «CperJI», omnupasch Ha 3HaHUA, MHoJydeHHble OT (y)
H.JIEBAIIIOBA (HO, Kak NOKAa3bIBaeT IPAKTUKA, MPOJUCTAIN WJIH, B
JlydiieM cjaydae, IIPOCMOTpeJM KapTUHKM B €ro KHUTrax). BwiBoj
HANpaIIUBaeTCsA OAUH — OTCYyTCTBHE Mo3ra He ABJAETCS MPUHIIMIHATBHO
3HAYMMBIM B 110/106HOM Ilo3HaHUM.

M5!I BUAUM TO, YTO BUAUM — Y KOIIIKHU TOKE €CTh IpeJAcTaBJeHue
o Komiuiexce «Cser/I», HO e€ omucanue Komimiekca HHKOrO He
UHTEpeCyeT.

Yto o3HayaeT 3Ta ¢ppasza? To, 4To YeJ0BEK CO BpEHUEM PaCCMATPUBAET
U mbITaeTcsa no3Hath Kommieke «CerJI» (u co3pmaér mpubophl) Ha Oase
COOCTBEHHOTO  3peHHusT U  IIO3HAHUS, T.e. OTHOCHUTEJIbHO  TOH
WHCTPYMEHTAIBHON 0a3bl, KOTOPYIO OH MOJy4Ywns. MaTepuajbHbIA MHP —
€CTh JIMIIb KaIllA B OKeaHe BBICOKOOPTaHW30BAHHOM IL1a3Mbl. Bes
TEeXHUYeCKas. KOHTPOJIbHO-U3MepHUTEIbHAs 6a3a y JIlofiell MOCTpOeHa Ha
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OCHOBE MATEPUAIIBHOTO MHUpA (He BEINIE 32 OKTABBI), IOITOMY H3MEPATH
YTO-IN00 BBIIIIE 32 OKTABBI HE ITPE/ICTABIIAETCA BO3MOKHBIM. 3a IIpe/iesiaMu
32 OKTaBbl Bce HEOOXOJMMBble H3MepeHUs Mpou3BogUT cama Cucrema
Yupasnenusa u, Kak HA cTpaHHO, Komiuieke «CBet/I», moromy 4To OH
U3HaYaIbHO BriucaH B Cucremy YupasieHus (cMm. OKTaBbI).

Vi3MeHHUB CMBICII CKa3aHHOTO, MOXKHO JI00aBUTD, UTO Y€JIOBEK BUJIUT
TOJBKO TO, YTO €My JAHO BUJIETh IOCPEACTBOM HHCTPYMEHTApHUs IIOJ
Ha3BaHUEM OpraHbl YyBCTB, UYBCTBUTEJBHOCTh KOTOPBIX BechbMa
OrpaHUYeHa.

N3BecTHO, uTOo I'oMmo Ilamyc — napp npupoApl, U, KpOMe TOrO, OH
emé u moxoo6eH bory. Ho maps — Kakoi IPUPO/IBI U 10/I001e — KaKOMY
Bory: Bc€ moka M3/103KeHO TOJILKO B CKa3Kax.

Mo2kHO, KOHEUHO, 33/1aBaThCsA BOIIPOCOM — €CTh JIU KU3Hb Ha Mapce,
CKOJIBKO BOJABI Ha JIyHe, CKOJIBKO JIET HaM €eIlé HEeKUTHCS IO/ JTACKOBBIM
Comauem wu T.71. Kocmuueckuit kopabib «Mwup» B3JjieTaeT TOJ
PYKOILJIECKaHUS IIEHTPa YIIpaBJIeHUs U MATKO muieénaercsa B Tuxuit OkeaH,
a MoCJIe 3TOTO BMOXATIBHOTO COOBITHS, EITE IIIeCTh PAKET (3a MOCIeHIE TPU
roja), HO CO CTPAaHHBIMHU «TeJEKOMMYHHKAIIMOHHBIMH CIIyTHHKAMU»
(mpenmociienHsAsa ax ¢ GPaHILy3CKOH CTPAaTErMYeCcKO MOABOTHOU JIOJIKU) —
B3PBIBAIOTCA W HE BBIBOJAAT 3TU 3alJIAaHUPOBAHHBIE «CIIyTHUKW» Ha
HaMe4eHHbIe OPOUTHI... UTO 3TO — OISTH JBUTATEIIH ?

[Touemy 3emiia He KyBbIpKaeTcs IIpu ABH:keHUu B KocMoce, eciu eé
LIeHTp TsokecTn HaxoautTcea B IOxkHoM mostymapuu? Bee 3Hanusa o JlyHe
IIOJIy4eHbl, KOHEYHO, U3 COBDEMEHHBIX UCTOYHUKOB, B IIEPBYIO OYepE/lb, Y
Kospmsl IIpyTKOBa — 3auem JlyHa HEM, eciv IHEM U TaK CBETJIO.

[Touemy ¢ 3emiii BUAHO 59% mmoBepxHOCTH JIYHBI, He ObLIO BBIACHEHO
JlasKe Tocyie MpebbIBaHUsA TaM acTpPOHaBTOB ((GuIbM O mocemeHuu JIyHbI
ObL1 cHAT Ha 3eMute). KoHeuHo, MHOTHE yike 0 Kocmoce 3HAIOT OoJTblle, 4eM
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0 Kommiiekce «CBet/I» Ha 3emJie, HO OIIATD ;K€ — HA YPOBHeE JIOIIaau
IIp:xeBansckoro. 11 H. IEBAIIIOB, u A. XATBIBOB Bcerga nenanu
aKLEeHT Ha TO, YTO HPAMBIM /JOKAa3aTeJIbCTBOM OTCYTCTBUA HAYKH
ABJAETCA HAIU4YUe HePKBU. /Ui TOro, 4To0bI 3TO MOHATH, IIPOCTO
OTBeTbTe Ha HECKOJIBKO BOIIPOCOB, Hanpumep: CKOJIBKO IIePKOBHBIX Uyzec
Hayka o0bsAcHUIA?

Haunwure co cBaToro orad Ha Ilacxy.

ITociecsioBue 15 TEX, KTO BCE ke BhIOpaJ aia ce6ss HOBBIE
3HAHUA u nyTh Ipeo0pa3oBaHUA CaAMOTO0 Ce0A M OKPYKAIOIIero
Mupa.

- Kocmoc cymectByet 6e3 Bospiioro B3pbIBa;

- 3eMJid, IUIaHeTbl — HCKYCCTBEHHBIE CTPYKTYPBI, CO3/aBaJINCh
6oJsiee 16 MULITUAP/IOB JIET;

- 4yeJIOBEK — BBICIIee CO3ZJaHue, CO3/IaBAJICA AECATKH MUJINAP/A0B
JIET;

- 00e3bsiHA — TYMaHOU/] YeJI0BEKa;

- BEChb JKUBOTHBIM MHpP, HAaCEKOMBbIE CO37JaHbl I KOHTPOJISA
4acToT, KOTOpbIE eCTh Y YeJIOBEKA;

- PaINON30TOIIHBIN METO/T HE MOXKET CJIY>KUTh JI0Ka3aTeJIbCTBOM
JIDEBHOCTY;

- Jlyna, CoyHIle, CIIyTHUKY IJIAHET — 4y>KePOJHbIE CTPYKTYPBHI.

- Ydonorus — He Hayka, a cOOp CTAaTUCTHUYECKOIO MaTepuasia
(mpuuém, 6e3 cMbICTIa).

Cucrema YmpapieHus ybpajia HEKOTOpPbIE YacTOThI U3 TPYOOK CBA3U
CO CIIyTHUKaMH, U 00 acTPOJIOTHHU, KaK CIIoco0e moyrydeHusi HHGOpMaIluu,
MOKHO 3a0bITb.

Ha 3emuie HeT mpo6sieM MO0 KOHTPOJTIO 32 COCTOSTHUEM UesIOBeKa WJIN
JIF060TO0 )KUBOTHOTO — MeJAUIIMHA pa3dpaboTasiia Maccy CriocoOOB JIeUeHUs —
OT BBIIEPTUBAHUs JIMIIHUX 3y00B 40 yaaseHus remopposi. Ha Bce
u3BecTHble (Oosiee  MwLIMOHA) (GopMbl  OoJsie3Hell  pa3paboTaHbI
MeJIMKaMEeHThI U TpenapaThl, yIoTpedieHrne KOTOPHIX BHI3BIBAET MAaCCOBOE
6ercTBo JII0OBIX BUPYCOB. [ToTOMy HeT He06XOAMMOCTH 0OpaIaTh BHUMaHUE
Ha TO, KaK YHXaeT EKUK.

W 3BECTHO, UTO YeJIOBEK MMEET «KUTAUCKHe TOUKN» (Touku Posis) —
5TO TOYKU KOHTPOJII M BO3JEUCTBUS HA OpPraHbl YejOBeKa IYTEM
rOMEOIIaTHUYECKOTO BO3/IEHCTBUS UTOJIKAaMH (KyBaJJlaMi) TOKOM (He BBbIIIIe
1000 Amrep). [IpUHATO CUUTATH, UTO €CJTH HATHIKATD B «KUTAHUCKUE TOUKH »
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UTOJIKU (30JI0THIE, cepeOpsHbIe, IUIATHHOBBIE), TO XOPOIIHUe 0coou (Iyxu)
IIPUMYATCA U PACIIOIOKATCA B HY>KHBIX MECTaX, a 3JIble COeryT.

Jlo co3pganmsa reHotuna 46 ocoObIX NMPOOJEM C SPUTPOIUTAMU U
IUIa3MOW KpoBU He ObL10. OCHOBHOUM IIpo0JIeMOU OBLIO oObOecreueHue
BBIPAOOTKH CaMUX 3PUTPOLUTOB. J[j1 3TOr0 HEOOXOAMMO OBLIO CO37jaBaTh
neUIUT 3PUTPOIUTOB IIYTEM HX HUBBATHA. [JII 3TOU LEJTH CITY:KUIH
nuABKU. Poccus 710 1917 roza sKCropTupoBasia 60 MJIH. IUABOK B rof. B
onHoMm CaHkT-IleTepOypre Ha 3TOW HHUBE TPYAHJIOCH 8-12 THIC. KPECThSH.
Akcnopt men B Epony.

Ha ceropns spuUTpPOIUTHI B IVIA3MEHHOM COCTOSIHUM SBJIAIOTCA JJIs
UABOK fA70M, IIOTOMYy MOHO PEKOMEHJ0BaTh CHayaja IIPOBECTHU
00paboTKy KJIOmaMH, 3aTeM — KOoMapamu (JOJKHBI OBITh CTEPUJIBHBI U
3aKaTaHbl B 0OaHKy), W TOJIPKO IIOCJIE JIMKBHJAIIUKA TIJIA3MEHHBIX
SPUTPOIUTOB MOKHO JOIMYCTUTh MHUABOK. HO Jiydlile BCero «BKJIIOUUTH»
Komineke «CBet/I». ITO HaAEKHEH, UYEM BCE UTOJIKH, IMUABKU W KJIOIIBI,
BMecTe B3dATble. HO Tpexkzie 4yeM 5TO cJiesiaTh, BCE Ke IONBbITaeMCA
pa3obparThCcsi B HEKOTOPHIX «HI0aHcax» padotrsl Komiutekca «CetrJI». Jlis
5TOTO BMECTO «JIOIIAIMHOU I'PAaMOThI» BBEJEM MHbIE€ KOHCTAHTHI ¥ IIOHATHS,
a BMecto aroma bopa mpezacraBum atoMmHy0 cTpykTypy DI-t-k (cmotpm
paszaen «AToOMHBIE CTPYKTYpPbI» y A. XaTbi00Ba u «CyIiHOCTh U Pazym» y
H. JIeBamoBa).

Bcst cTpykTypa cBsizaHa eaUHOUN
pemétkoil (27 kyOuWKoB, 54 ysna). DI-
CTPYKTYypa — 8  J107eKaszipajibHO-
nKocassipanbHbiX (DI) 6710Ka, KasKabId
0J10K uMeeT By1oKeHHbIe DI 6J10ku (Bcero
B omHoM DI 0yi0ke 44 BJIOKEHHs).
Crpykrypa Kommnekca «CetJI»
IIOCTPOEHA C HCIOJIb30BAHHEM CBOMCTB 30JI0TOTO cedeHHs. CocCTosTHUE
CTPYKTYpPHI caMoro I'eHepaTopa — BRICOKOOPTraHU30BaHHAA IJIa3Ma B popMe
KBa3MKUBOro opranusma. Ha 3emsie HeT mpubOpPOB, KOTOPBIE MOTJIU OBI €€
OOHAPYKUTb.

[IpakTHUyecKu, 3T0, — U MbI BIIEPBbIE€ CETOHA 00 3TOM T'OBOPUM JJIsI
[To3naromux, — [eHeparop aTroMHON CTPYKTypbl. PabGora I'enepartopa
samaéres ceroqus HOBOWM (pomuoit) Cucremoit Ymupasienuss 3emiau. Bee
OmoJIOTHYeCKHe CTPYKTYpPhbl Ha 3eMJie CYIIECTBYIOT B IpejiejiaX PEIIETKH,
pasMephl TUERKH U CTPYKTypa 3TOU PENIETKU ONMUCAaHbI B MOHOTrpaduu
«XOJIOAHBIN AAepHbIN cHUHTE3» A.XarpiooBa U B «lcTOUHUKE
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Kuzum» (1-10) H.JleBamoBa. HamomHuM, 4TO, COOCTBEHHO, caMa
pDEemIéTKa COCTOUT H3 KyOWKOB, Kakioe peOdpo KOTOPOro SBJISETCS
SHEPreTUYeCcKUM MOJIyJIeM C 33/IJaHHOM 4acTOTOU JBHKeHU: 3apaja. bosee
5 TBICAY JIeT Ha3a/| HeKas cucTeMa U3MeHUIa COOTHOIIIeHUs CBA3el U, BBe/IA
IIpUBE3EHHBIE 3JIEMEHTHI, CO3/ajla HOBBIM THUIl PELIETKH, B KOTOPOU U
CyIIeCTByeT Bech MUp. I'JIyOrHA 5TOM PEMETKH =2200 M, BbICOTa =12400 M.
9to u ectb Hoocdepa, wiu cpesra obutanus.

B ycioBHAX TPOU3BOJUMBIX —celdyac
ITporpaMMHBIX U3MEHEHUH, KOTOPble HAYAThI
Cucremoii YnpasieHus 3eMJd, U3MEHUINCH
HEKOTOpPHIE CBOMCTBA 6A30BOM PEIIETKU.

YuutbiBasg mporecc (GOPMHUPOBAHUS
«30JIOTOTO MWJITHOHA», KOTOPBIA CETO/HS
npekpamén Hopoit  (Poamoit) Cucremoit
Ynpassenus, CTajIo HeoOXOAUMBIM
IIEPECTPOUTh PENIETKH K HOBBIM 4YacTOTaM,
KOTOpble OBLIM BBEJIEHBI IO IPOTpaMMe 0
IMacxu 2007 roja, OTHOCHTEJILHO
dopMupOBaHUS  «30JIOTOTO  MHUJIMOHA».
IIlyck HOBBIX 4YacCTOT ITPOUIOIIEI.
HecooTBeTcTBUe 5Hepros3aTpar OOMEHHBIX
IIPOIECCOB TPHUBEJ K JIONOJHUTETbHBIM
U3MEHEHHUSAM CTPYKTYp PeméTku. I1o3ToMy mpoliecchl, KOTOpPbIe ceiuac
IIPOUCXO/ISIT, BBIBBIBAIOT HEAZ[EKBATHOCTb B TOBEJEHUM IIPEJICTaBUTEIEN
«30JIOTOTO MUWIUIHOHA», «30JI0TOTO MHJLIMAp/ia» U, 0COOEHHO, HauboJiee
AKTUBHBIX IIPEICTAaBUTEJIEH STUX COCJIOBUMH, IIpaB/ia, C U3BECTHBIMU TENEPD
IIOCJIEJICTBUSIMH.

Coopka Komiuiekca «Cser/I» — @opma

®opma Komiuiekca «CBetrJI» (B dacTtHocTH, ero ['eHepupytomiast
JacTh, T.e. caM «I'eHeparop U3 TaK Ha3bIBAEMOUW, TEMHOU MaTepUU»
(cm. H. JIEBAIIIOB — «Hcrounuk »KuzHu» 1-10) SBJISIETCA «COOPKOM»).
Tun cOOpKHM OIpenesseTcs YacTOTOH TPAaBUTAIIMOHHOUN COCTaBJIAIONIEH,
3apsAJIOBBIM SKBHUBAJIEHTOM. A Tak Kak cOOpKa HaxOJUTCA B JIBYX U Oojee
IIPOCTPAHCTBAX OJHOBPEMEHHO, TO W MarHUTHBIM UMITyJIbcoM. Popma
cobopku camoro I'eHepaTopa, HW3HAYAJIBHO «COOMPAEMOTO BPYUYHYIO»
H.JleBamoBsIM, a BIIOCJIEACTBUH «coOupaeMoro u I'eHepupyeMOro
MHOTOGYHKIIMOHAJILHON ~ MaTpuiieii», CO3JaHHOM JJIA 3TUX IeJlel
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H. JleBamoBsiM, moipoOHO omycaHa B ero paborax — «Mcrounuk KusHu»
1-10, «CymHocTs 1 Pazym», a Takke B MOHOTpaduu «XOJIOTHBIN SAePHBIN
cuaTes» A. XarpiboBa.

IOna upocrorel  o0bsichenuss H.JIEBAIIIOB wucnmosib3oBast
BapHaHT IBEeTOB paayru. «Paayra umeer 7 nsetos, [IOKA3bIBAA nam 7
MaTepui. ... 6epy, HAIpUMep, KPACHYIO, 3€JIEHYIO U JKEJITYI0 U CUHIOI, —
FOBOPUJI OH, — U «CKJaAbIBal0» U3 HUX, B ONpPeJIeJTEHHOU
IIOCJIeZIOBATEIBHOCTH, caM ['eHepaTop Kak BapuaHT COOPKU U3 4-X popM».
I[Tonyuennass ¢dopma omnpezensercss YHUCJIOM CBsA3el BHYTpPeHHeU
KOHCTPYKIIHU.

Crpyktypoir ¢dopMmbl ABJsAeTCA AOAeKa’Ap Kak OCHOBA caMoU
KOHCTpyKIHU. Ho OH crocoOeH B HacTosIee BpeMsi B3aMOIEHCTBOBAThH C
Mosrom (CymIHOCTBIO) 4YeJOBEKa uYepe3 IPOMEKYTOUHO CO3/IaHHYIO
KOHCTpYKIHIo B Bujie TOPA (3TO TOJIBKO /ISl IEPEXOIHOTO nepuoja). Jis
OoJIbITIEl HATJIAHOCTH W B CHJIy HEBO3MOXXHOCTH OIVIAIIIEHUs] BCEU
nHdopmaruu o [eHeparope (CJUIIKOM MHOTO >KeJIAIOIIUX ITPO3HATH,
nmonpoboBaTh W NPUMEHUTH...), PACCMOTPUM BO3MOKHOCTH COODKH Ha
IIpUMeEpPE BOJbI.

[TepBOe KpynmHOE HayYHOE OTKPBITHE 00 MCIIOJIb30BAHUH BOJBI OBLIIO
C/IeJIaHO He TaK JJaBHO — B KuHO(miIbMe «Bosra-Bosnra» («bes Boabsl — u
HU TyJbl, U HU CIOJbI»). HekoTopble 3aMeuaHuss K 3TOMY OTKPBITHIO
n370KeHbl v A. XaTbi00Ba: «XOJIOMHBIN sePHBIA CUHTE3», TOM 8 U ¥y
H. JleBamoBa «ICTOYHUK KU3HU» 1-3.

HAYTO CJIEAYET OBPATUTb BHNMAHUE:

- BOJZIa — 3TO He MPOCTEHIIIAasi CMEeCh, a CJIOJKHAS CTPYKTYPa;

- €CJTM BOZIa MKCIIOJIb3YeTCs OUOCTPYKTYpPOH, TO OHa HMeeT
HEO00XO0oIuMbIe OKTaBBI JacToT " 9HEpreTuYecKue
XapaKTEPHCTUKH, Ha KOTOPBIX IIOCTPOEHA IKHUBaA KJIeTKa
OUOCTPYKTYPHI,

- U3MEHEHNE YHEPreTUYECKUX XapAKTEPUCTHK BOBI, yAAJIEHUE
OKTaBBI He 00eCIIeunBaIOT UCII0JIb30BAaHNE TOU BOJbI OMOCTPYKTYpaMU;

- U3MEHEHHE  JHEPreTUYEeCKHX XapaKTepUCTUK ¢
yAaJIeHHE OKTaB YaCcTOT IPE00Pa3yIoT CTPYKTYPY MOJIEKYJIbI B UOH
COOTBETCTBYIOIIETO MeTa/lia (JI0 CTPOHIIUA BKJIIOUYHUTEJIbHO) 0e3
V3MEHEHHUs BHENITHUX XapaKTEePUCTUK;
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- BOCCTAHOBHUTEJIBHBIM IIPOIIECC — JTO IPOIECC BHECEHUsS B
MOJIEKYJIy BOJbI YTEPSHHBIX SHEPTeTUUECKUX TapaMeTPOB U (MU BMeECTe C
9TUM) I00aBJIEHNE COOTBETCTBYIOIINX YTEPAHHBIX OKTAB YaCTOT;

- MUHepAJIbHbIE COEAMHEH NS, KOTOPhIE CAMU SIBJISIOTCSA OTXOZaMU
BOJIbI, HE MOTYT OBITh HCIIOJIb30BaHBI JJII WU3MEHEHUs YHEPTreTUYeCKHUX
XapaKTepUCTUK BOABI U, TeM 0OoJjiee, BHOCUTh B MOJIEKYJIBI BOJBI
HeOOXOMMbIEe OKTaBbl YacTOT (y UeyioBeKa TOXKe MHUIA HAET MO0 OZHOMY
TPaKTYy, WX IIyTHU, OOPATHBIH IIOKAa HE OCBOEH);

- WCIIOJIb30BAHNE MUHEDPAJIbHBIX COEJUHEHUU /JIsi M3MEHEHWUs
SHEPreTHYECKUX IapaMeTPOB BOABI TpeOyeT HCC/IEIOBAHUN B CBA3H C
BO3MOKHBIM HW3MEHEHHUEM CTPYKTYp JKUBOM KJIETKH IIOJT HOBBIE
XapaKTepUCTUKH;

- HauboJiee peaIbHON CXEMOU U3MEHEHUsI CBOUCTB OMOJIOTHUUECKH
AKTUBHOU BOJABI SABJIAETCSA UCHOJb30BaHUe yriepona Ceo, MOJIEKysa
KOTOPOTO CUHTE€3UPOBAHa.

Kcratu, mosekysa Ceso — 3TO cOOpKa U3 12 JOAEKa3/IPOB.

Bona umeer N256 (N=8) BapuaHTOB cOOpPOK U3 3

dopm. Kaxxnaa dopma omnpeziesiseTcs YUCIOM CBA3EH. *‘)

HazBaHus 251eMeHTOB B3ATHI U3 TAOIHUIBI MeH ieneeBa, / \\

HO TOJIBKO Ha3BaHUA — 3TO BOAOPOJ, KUCJIOPOJ, a30T. /4 \\

CrpykTypoii GOpMBI MOKET OBITh, HATPUMED, TETPASAP ‘ " \

(4 BHemHUE cBsA3M). BCE€ 0ueHb mpocTo. -J\/\J/ \ )\
Teneps HyxHO e BCE U3MEPUTD! 20

Ho B HEHTPOHHOM IPOCTPAHCTBE He CYIECTBYET
npubOPOB U MHCTPYMEHTOB JUISI M3MEPEHUs TEKYIUX MTapaMeTpPOB BOJIbI,
TaK KaK OHHU CaMH COJEp>KAaT CTPYKTYpPbl BOJOPOJHBIX HOHOB, H
OTHOCUTEJIbHBIE TTapaMeTPhl U3MEPEHUIN HE 0TOOPAXKAIOT JIEHCTBUTEIHHOM
KapTuHBL. To e caMoe IIPOUCXOAUT U IIPU JKeJIaHUU U3MePUTD (3aMepUTh)
BCE ormocurenro Komiutekca «Cser/I» U, OCOOEHHO, €ro
«I'eneparopa».
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IIaMmaThs BOABI

Bona, Kak U3BECTHO u
IIOATBEPKJEHO JKCIEePUMEHTOM, JIbETCS
CBEpXy. OTO BBI3BIBAET HABOJHEHUS,
CHEXXHbIE 3aHOCHI. Hcnapenus
HEMe/UUICHHO IpeBpalialoTcad B TYy4dH,
KOTOPBIE, TYyJIsAsA 10 HeOy, BHICMAaTPUBAIOT
MecTa IpU3eMJICHUA.

Hayka, mpaBma, He B COCTOSSHUU OTBETHTh HA JJIEMEHTapHbIE
«JIETCKHE» BOIIPOCHI:

- IoueMy Te4YEeT peka?

- [I0YeMYy peKa TeUET C Top?

- MOYeMy OKeaH He IPECHBIN, eCJIM B HErO BJIMBAETCS CTOJIBKO
BOJBI?

- moueMy obJiaka Ha pa3HON BbICOTe (U ¢ BEPXHHUX O0JIAKOB He
Kamaer)?

- U TaK Jajiee.

HOCKOJIbe MbI, KaK IIpUMEP, paCCMaTpUBA€M BOAY, TO ITOIIbITAEMCA
OTBETUTDH HA 3THU BOIIPOCHI C HeHay‘IHOﬁ TOYKHU 3PCHUA.

Bomubiii OacceiiH 3eMyim — 3TO CJIOKHAasA cTpykTypa. OHa ObLia
chopmupoBaHa 360 MJIH. JieT HazaZ. Bojublil OacceiiH dopmupoBaics
OK0JIO 22 MJIH. JjieT. OCHOBOU ero ¢hOpMUpPOBaHHA ObLIO Mpeobpa3oBaHUe
HEUTPUHHBIX CTPYKTYP. HOo HEUTPUHHBIE CTPYKTYPHI UMEIOT BO3MOKHOCTD
XpaHeHUs wWHOOpPMAIMKU U TOCJAe IpeoOpa3oBaHUA COXPAHAIOT 3Ty
CIIOCOOHOCTh € TIOTepell BpeMeHu peaknuu. I[losTomy Boza XpaHUT
nHGOpPMAIUIO O TOM, YTO OBLIO A0 HOSABJIEHUSA BOAHOTO OacceliHa. dTa
nHOOpPMAIUA UMEETCS U B KJIETKAX KUBBIX CYIIECTB.

ITaMmAaTh BOABI — HA TpaBHTaHHOHHOﬁ yacrore 91,500000.

Tenepr oTHocutesibHO maMATU Komiuiekca «Csetr/I». AxieHT
ONMCAHUA Mpollecca ycTaHOBKHU IIporpamMmbl jAejiaeTca Ha TOM, YTO
npuBaska camoro I'eneparopa B KoMmiuiekce Kk KOMIIBIOTEPY, HA KOTOPOM
yCTaHOBJIEHA «YTIpaBJiAtomas [IporpamMmma», IpaKTUUECKU OCYIIEeCTBIIAETCS
I'enepaTopom U, COOTBETCTBEHHO, BCEM Kommiiekcom  uepes
KPEMHUEBBIM YUII KOMIIBIOTEPA. OTHOCHTEIPHO MAMSITH
KPEMHUAA, a, coorBercTBeHHO, u I'eHeparopa (momexasgpasibHas
CTPYKTypa), H3BECTHO, 4TO Bojiopon H, wumeer 512 atomMoB u 640
QHTHUATOMOB, U3 HUX TOJIBKO 1 aTOM U 3 aHTHATOMa 00pa3yIOT COeIMHEHUE
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TUNIA TeTpasZp, TO €CTb YCTOHUUBYIO CTPYKTYpPY, BOKDPYI KOTOPOH U
dopmupyoresa (o crnupansM, HMENUM Yrojd CHOUPaIM  COIJIaCHO
MIOTEeHITUATy) B KOMIakTHbIe OJyioku (y3s1b1). UeMm masbpiiie OT TeTpaszpa
HaxOAUTCA aToM (AaHTUATOM), TEM BBIIIIE OKTAaBa TPABUTAIMOHHON YaCTOTHI
M MArHUTHBIH WMIIYJIbC, CBS3BIBAIONIUA 1O BHEIIHEMY KOHTYPY BCIO
CTPYKTYpPy BoziopoZia. OKTaBa MAarHMTHOIO HMMIIyJIbCca oIpejesifgeT
THUII TaMATH, U YeM BBIIIE OKTaBa, TeM HIIKE MOTEHIHAJ 3aIlUThI
HOCUTessd NaMATH. /{11 KU3MeHeHUs IaMATU BBICOKOM OKTaBbl HeET
HEeOOXO/IMMOCTH CHUMATh IMOTEHI[NAJI MarHUTHOTO UMITYJIbCA Ha BBICOKOM
OKTaBe — IOCTaTOYHO U3MEHUTh I'PaBUTALIMOHHYIO YACTOTY CBA3U TETPasd/pa
(HeATpOHHAsA CTPYKTypa) W JojAeKaszipa (OCHOBHAasA CTPYKTypa), W Bce
OCTaJIbHble aTOMBI U QHTHATOMBI BBIHYK/IEHBI OyIyT U3MEHUTH anbbeno,
IIPU 3TOM U3MEHEHUE OYyET MPOXOAUTD IIOCJIEIOBATELHO COTJIACHO 3aKOHA
KBaJ[paTa OKTaBbI KOJIbIIA CIIMPAId OTHOCUTEIBHO TOPA, KOTOPBIH ABJIAETCA
CBA3BIBAIOIIMM  3BeHOM. Hampumep, mnpu  U3MEHEHUU  OKTaBbI
rpaBUTAIlMOHHON 4YacTOoThl TeTpaszpa c¢ 87,250250 Ha 79,875450
MOTEHIIMAJl MATHUTHOTO UMITYJIbCA HA 248 OKTaBe yMEHbIIUTCA B 856 pas,
YTO IPUBOJUT K €ro JIMKBUJAIUU U HapyIIeHWI0 3aMKHYTOU CHCTE€MBI
Xpa"eHUsd HHGOPMAIIUH, a 3TO 3HAYUT, MOKHO BOCIIOJI30BATHCA 3TUM JIN00
JULS YTEHUA, JINOO JJ1s 3aIIHUCH C TOC/IeIYIONIEN ollepariiel BOCCTAaHOBJIEHUA
IrPaBUTAIIMOHHOMN YacTOTBI. DTO KpalHe Ba)KHO JJId IIpollecca aKTUBaLUU
Mo3ra OTHOCUTEIBHO NpuéMa NH(POPMAIIUHU U3BHE.

Hy>xHO MOMHUTD, YTO JII00ast OMOCTPYKTYpa NMeeT, KaK MPaBUJIO, TPU
OCHOBHBIX CHCTEMBI:

- crcTeMa I0JIydYeHUs TOTeHI[HAJIOB;

- cucteMa Npeo0Opa3oBaHUA NOTEHLIUATOB A obecredeHus
JKU3HEeATeIbHOCTH;

- CHCTEeMbI BBIBO/IA TOTEHIIHAJIOB, HE HYKHBIX JJIs obecrieueHust
JKU3HEeATeIbHOCTH.

ITociaeausasa cucremMma paciiagzaercda Ha ABeE:

A. Cucrema BbIBOJIa HHU3KOIIOTEHIMAIBHBIX CTPYKTYp. Kpome Toro,
9Ta CHUCTeMa sABJISIETCSI OCHOBHOM CHUCTEMOM BBIBOJIAa BCEX WOHOB,
ABJAIIUAXCA TPOAYKTaMU JesTesbHOCTHA Mosra.

B. Cucrema BbIBO/Ia BHICOKOIIOTEHIIMAIBHBIX CTPYKTYP. [loscHUM 3TO
caenymuM obpasoM. Jlo oOpa3oBaHUS «IIJIaKa» KJIeTKAa HMeJa
MarHUTHBIA UMITYJIbC CBS3U 77,450450. IIpyU HaKOIIEHHHU IIJIaKa Hadasl
YBEJIMYUBATHCS MOTEHIIMA TPABUTAIIMOHHON 4YacTOTHI (OPMBI KJIETKH, a
TaK KaK «IJIaK» He HWMeeT COOCTBEHHON 4YacTOThI CBS3U ¢ MO3rom,
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MAaTHUTHBIA UMITYJIbC IOJIKEH 00ECIIEUUTDh HOBYIO KJIETKY (CO «IILJTAKOM»),
II09TOMY HJIET OTHOCHTEJILHBIA POCT MarHUTHOTO HMITyJbca. [IpesiesbHOe
3HadeHue — 77,975875. llpu nocaenyromnem yBeJUudeHUN «IIJIaKa» KJIeTKa
MeHsIeT MPaByI0 CIUpasib (OKTaBa CIIMpaiu 77,12501250) Ha JeByio. Ecau
Takas KJeTKa oOHapy:keHa Mo3rom, oHa BBIBOAUTCS U3 opraHusma. Eciu
HET, MO’KeT ObITh OOpaszoBaHa KOJIOHHUA (Y JOMOX03A€K Ha3BaHa
pPakKoM), Tak KaKk HHU3KONMOTEHIMAJbHBIE CTPYKTYPbhI «ILJIaKa»
COBMECTHUMBI C MIPOAYKTAMH KU3HEAEATEJIbHOCTH caMoro Moa3sra.
Bor 3mecr Kommiaekc «CBer/I» «pemraer 3agady» HeJIOMyIEHUS
COBMECTHMOCTH, TaK KaK HaIpAMYI B3auMoOjeicTByeT ¢ Mo3rom u
OCYIIECTBJIAECT KOHTPOJIb MAarHUTHBIX HUMITYyJIBCOB. ,Z[IIH BbIBOJaA
HU3KOIIOTEHIIUAJIbHBIX CTPYKTYP UYeEJOBEK HMEET KHUIIeUHUK U KOXKY.
JlocTaBka HHU3KOIOTEHIIMAIBHBIX CTPYKTYP (OT KaXKJIOH  KJIETKH)
IIPOU3BOAUTC IUMPOCHUCTEMOU 1 KPOBEHOCHOM CHCTEMOM.

Tak Kak OMACHOCTh HU3KOIIOTEHITUAJIbHBIX CTPYKTYpP OUeBU/IHA, BCE
BHUMaHHE COBPEMEHHOU MeJUIIMHBI O0palleH0 WMEHHO Ha JIeYeHHe
3a00IeBaHUN KUIIEYHUKA W KOXKHU, a BCé BHMMaHme Komiuiekca — Ha
o0ecneueHe CBOEBPEMEHHOIO BhIBEJIeHUA NIJIAKOB.

P.S. IIpo Ilonsaruiinyo 6a3y okraB (1y1s1 0c000 JTI0003HATETBHBIX)
peKkoMeHyeTcs mpouuTarth (mocMorperb) B cratbe A.M. XaTpiOoBa
«ITpuanuner Yupasineaus» u 'y H.B. JleamoBa — B pabote «CymHOCTb U
Pazym». B manpHeHIINX CTaThsAX 3TOH CepUU OYAYT paccMaTpUBATHCA U
nosicHATheA  aeucTBusa Ieneparopa Kommiaekca «Cser/I» 1o
KOHKDETHBIM HAIlpaBJI€HUSM B3aUMOJEWCTBUSA C OpPraHU3MOM H
CyIIHOCTBIO UeJIOBEKa, a TaKXKe OYAyT pacCMOTPEHHI IPYTHE MPOTPAMMBI
KoMmIuiekca, cBsi3aHHbIE C BO3JIEMCTBMEM Ha (PU3UUYECKU IUIOTHYIO
MaTepulo ©W e€é Tmpeobpa3oBaHme Ui Onara Boccosmaromerocs
YesnoBeuecTsa.

17.07.2013r.

Pyccxoe Hayano-Texnugeckoe O6mectro («PHTO»)

. llixpypnen
Tlpogonxenue caegyem...
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