Bb.M. IlonoB

3A NIPEJAEJAMU
HUCKYCCTBEHHOI'O
UHTEJIVIEKTA

Monorpadus
Bropoe usnanue

Boponex
— 2018 —



VAK 0015
BBK 87.3
I 580

ITorios b.M.

Peyenzenm: JJokmop texumaeckux Hayk, npogeccop, rerepan-maiiop FO.C. Cyxopykos

I1580 3a mpeaeaamu ucKyccTBeHHOTO MHTeAaeKTa / b.M. Ilomos. -
Nsa.2-e, agon. mucnp. — Boponesx: Ksapra, 2018. -134 c., na.
ISBN 978-5-89609-541-5

B Hacrosielt KHUTe aBTOP MPOBOJUT MBICIBL O TOM, YTO NMPAKTUYECKH BCE 3HAHHS YEJIOBEK
MOJTyJaeT U3 KOJJIEKTHBHOTO Co3HaHus. M moTtomy ero ym — 3To, MO CyTH, HCKYyCCTBEHHBIH MHTEI-
JIeKT. A KUOEpHETHKM OOHAPYKHJIM, — MCKYCCTBEHHOMY MHTEJUIEKTY IPHUCYIIa MapaHOMAaIbHas
Joruka (0Oy)KeHHBI HMHTEIUIGKT — 3TO M €CTh IMApaHoWsA), M OHAa TNPUCYTCTBYET BO MHOTHX
COBPEMEHHBIX HAYYHBIX TEOPHAX. VICKYCCTBEHHbIl MAIIMHHBIA MHTEIUIEKT HE YCHJIMBAET, a
U3MEHSET YeJIOBEUECKOe CO3HAaHMe, Kak M HapkoTHK. OTcCioga y 4YeloBeKa OrpaHH4eHHOCTb
IPEACTABICHUH U HOHATUH 00 OKPYKAIOIIEM MHpE, HO BBIXOJ U3 3TOTO MOJIOKEHHS €CTh.

BHuMarenbHbli yuTaTenb MOMy4YUT HOBBIE OTBETHl HA BEYHBIE BOIPOCHI: OTKyaa Oepercs
Hallle CO3HAHHUE, HACKOJIBKO MPOYHBI OCHOBBI HAIIMX 3HAHWH, CBOOOIHA JIM HaIla BOJIS, HACKOJIBKO
IOTMYHA) TPaIULMOHHAS HAayKa U JaXKe HACKOJIBKO aKTyaJlbHa B Halle BpeMs MeTa(u3uka.

ITpon3BOAHBIMU TAKOrO MOJXOJA ABJIAETCSA JIOCTYIIHOE PACKpPBITME TAaKUX MPoOiIeM Kak
TaliHa mUpamuj, (pakTalbHOE CTPYKTYpHpPOBAHHME, MOTHUBAIIMOHHOE YrpaBieHue. JleTaibHO oc-
BEIAETCS KOHLENTyanbHas MeTadHu3udeckas OrpaHHYCHHOCTb KIIACCHUECKOW (DM3MKM, CHHEpre-
THYECKas CYIIHOCTh CUCTEMHBIX MOHSTHIL.

Kuura paccuntana Ha SJIMTHBIN Kpyr uMTaTeNleld, HHTEPECYIONMXCsS BOIPOCAMU HAYKH U IPOY-
HOCTBIO €€ OCHOB. TpeOoBaHMS K MCXOIHBIM 3HAHMSAM HEBBICOKM. HeoOXxomumble 11 MOHMMAaHHS
COJIEPKAHNS KHUTY CBEJICHHUs JAI0TCA 110 XOJy M3JI0KEHHMS, KOTOPOE IPOUIUIIOCTPUPOBAHO MHOTO-
YUCJICHHBIMH IIPUMEPaMH, OOJEryarolMMU YCBOCHHE MPOYMTAHHOrO MaTepuana. Yuraremo ra-
PaHTUPYETCs CTPEMHTEIIBHBIN POCT 3HAHUH C IPOBUKEHNEM OT IIEPBOro ab3ala K IOCIeHEMY.

MoxeT paccMaTpHBaThCs HPENOAABATEIAMH TEXHHYECKUX BY30B Ha MPEIMET HCIIONb30Ba-
HMS B KQUeCTBE JIONOJHHUTEIBHOIO y4eOHOro NocoOHs /Ui CTYAEHTOB, OCBAUBAIOIIMX KyPChl JIMC-
LMIUIMH OPOESKTHPOBAHUS OPTaHU3ALMOHHO CIIOMKHBIX KOMIUIEKCOB. B TOM 4ncie mpoeKTUpOBaHHs
C NpUMEHEHNEM HAHOTEXHOJIOT .

Kuura orminyaercs OTKPOBEHHOM IOJEMHUYHOCTBIO. Takoe M3JI0)KEHHE MOXKET BBI3BATh 3a-
MEIATEeNIbCTBO Y YUTATENs, HO MMEHHO K 3TOMY M CTPEMHTCS aBTOp: MOOY»kK/Jas yuTaTess K caMo-
CTOSITE/IBHBIM Pa3MBIILICHUSM, a HE K IOIVIOIECHUIO FOTOBBIX OTBETOB HAa BO3HUKAOIIUE BOIPOCHI.
IMosToMy KHHUIa He NpeJHa3Ha4YeHa JJIs MaccoBOro uMTaTens. Ynrarens xKe, B3sABIIMKA Ha cebs TPy
BHUMATENIbHO 03HAKOMUTBCS C HEH, He OyIeT pa3ouapoBaH.

YAK 001.5
bbK 87.3

©Ilomos b.M., 2018
ISBN 978-5-89609-541-5 © Ksapra, opopmaenne, 2018



COJAEPKAHUE

TIPEIHCIIOBHE ...ttt s 4

T CXHOIOTHA HOZHAHMS - ..vvvenvenvenreneeeteeueeneentententensensessesueeeessensensenneneens 7
O TOJTB3E TTHPAMUL......eeeeuvveeeeneereeesseeeeeseeeeeaseaeaeseeseeesseeseeseeeeaseeseees 10
OOPABOBAHUE TPHOOB ......ccuveeierieeerieiereeereeereeereesreesiseesseasssessseesseesns 17
TIpOU3BEACHUE TEXHOMOTH M .....uvvveeeeerreeeeereeeeeaeeeeeiteeeeeesaeeeeeseeeeeareeeas 20
K0e-970 0 CORHARMM .. viiiieeeiieciieeiee ettt e ae e eeeeveeetae e e e 25
OCTOPOIKHO, MATEMATHKA! ......vviiieiiiieeeiiieeecitieeeieeeeeireeesireeeeseraeeeenes 31
MTHPOPMAIIHS ...ttt st s 35
DAHTOMACTHKA .-+ veevveeerervreeeeneeeteeseeneeessesseesseesseessessesssesssesseesseensesnes 37
KomnbroTephl, cHcTeMbI, PpakTanbl — 0a3UC MUPO3JAHUS .................. 42
DDDEKT COTOH OOC3BIHBI ........uveeeeeereeeeeitreeeeitreeeetreeeeeaseeeeeaeeeeaereeeaenns 49
TaMHBL JIYHBI.......coiiiiiiiiiiiii 51
I'paBUTALINS U CTIOCOOBI €8 COBIMAHMS......vveevveerreenereeerreesereenereenaneennneas 69
T'ne omm6cs HeroTOH M B €M IIPAB DUHIITEHH .....eeeenvvveeeeereeenennnnn 89
Dutocodust 1 MEXAHU3M IMOCTYMATEIBHOTO ABMIKCHUS .....vveererrennnennns 94
Onuiukisl [TToneMes u 3QPeKT JIHKAHHOCKOBA. ....cccuvveeeenreeeeenenennnn. 106
IIpOIOIBEHBIE BOJHBI H COJMATOHDBL .........cccceeieirrrreeeeeeeeetrreeeeeeeeennnsneeens 111
OCHOBBI YUCHHS O CHCTEMAX ......eceeuvveeeeureeeeessreeeaiseeeeeisseeseeseseeassseeeenes 122




Ilonoe b.M. 3a npedesamu UCKycCMB8EHH020 UHMe11eKmd

IpexucioBue

Tlosmomy-mo ecaxuii umeiowutl pa-
3YM HUKO20a He OCMENUmCs Bblpd3umb
Cno8aMU MO, YMO SAGISAEMCS NI00OM €20
Ppazmpludienuss U 0COOEHHO 8 MaKol He-
2UOKOU hopme, Kak NUCbMEHHbIE 3HAKU.

IInaton «CeapMoe MUCEMOY

Ionarato, 4T0 KaxIblii U3 OTKPBIBIINX 3Ty KHUTY YXKE IIEPEHEC pa3oya-
pOBaHHUE OT YTCHHS IPYTHX KHUT, TOCBAIMICHHBIX MHPOBO33PEHUECKUM ITIPO-
O6remMaM, W HCTIBITa] OTOpPYEHHE IO TMOBOXY HAIpPAcHO 3aTPaueHHOTO Ha WX
MIPOYTEHNE BPEMEHH. JTH K€ caMble HENPHUATHBIE YyBCTBA XOPOIIO 3HAKOMBI
1 MHE, TUIIYIIEMY 3TH CTPOKHU. S JOJNTO M TIIETHO IBITANCS OOHAPYKUTH Ka-
KyI0-TH0O CHCTEMY B MHOTOYHCIICHHBIX YUYEHUSIX, HAYYHBIX U MHUCTHYECKHUX,
CHCTEMY MUPOTIOHIMAaHUSI.

Breixon ObUT HaWileH TONBKO B HAMMUCAHWU COOCTBeHHOH KHHTH. [Ipm-
YeM, KHUTH JIMYHO JIJIs ce0sl, KOTOPYIO MOXKHO YMTaTh U ApyruM. Kak Beipa-
3uics mo aHaimoruuHoMmy mosoay Illomenraysp: «['omoBa mpemyoxiia Bo-
MPOC, OHA K€ JIOJDKHA Ha HErO U OTBETUTHY. [103TOMY, B OTIHMYHE OT MHOTHX
moOOHBIX (M JJa)kKe MHOTO JYYIIUX) TPYJOB, TJE HUX CO3/IATEIU IBITAIOTCS
MPEJICTaBUTh CBOE MCCIICIOBAHUE KaK HEKHMI 25-1 KaJp JUIA «TPEThEro Tiaa3a
YHUTATENs, aBTOP HACTOSIIETO TPaKTaTa OT MOJOOHBIX IOIBITOK ceds cpasy
n30aBwII.

ens obs3aTenpHOrO 00pazoBaHus (peaabHO) COCTOUT HE B TOM, UTOOBI
HAy4YUTh YeJIOBEKa CAMOCTOSTEIHHON JEATEIFHOCTH, a B CTPEMIICHHH
«OHAYYHTHY» €0, MHTEIUICKTYaIbHO YHU(HUIMPOBATH, a IO CYTH — WHOHUIIH-
POBaTh UCKYCCTBEHHBIM MHTEIUIEKTOM. TO €CTh, HATPAAWTh €r0 IPHMHUTHB-
HBIM OalCHK-pa3yMOM, JOCTATOYHBIM U PabOB TEXHHUYCCKOrO Mporpecca.
Maio KoMy B 3TOH JKH3HH YAAeTCS COXPAHUTh MPUPOIHBIA MHTEIIICKT JKH-
BbIM. Ho MMeHHO Ha Takux (ele >KHMBBIX) JIFOJICH M HAIleJIcHa 3Ta KHUra.
Ienp ’ke KHUTH — MOKAa3aTh, YTO MYyTh, B 00JaCTh HEJOCTYIMHYK HCKYCCT-
BEHHOMY HMHTEIUICKTY, cyliecTByeT. OCTalbHBIM OHa OyIeT HENpHATHA, TaK
KaK YBOIUT HMX 3a HpEeHeNsl MCKYyCCTBEHHOTO HMHTEJUIeKTa. YWTaTemnro mpe-
JIOCTABIIIETCS. BO3MOXHOCThH TTOYYBCTBOBATh (M IPOBEPHUTH), CIIOCOOEH JIH
OH K CYIIECTBOBAaHHIO Ha TEPPUTOPHH HPHUPOIAHOTO HMHTEIIIEKTa. Mectamu
aBTOP OCTOPOKHO W HEHABS3YMBO CTPEMHUTCS TOMOYb YMTATEISIM B Iepe-
KITFOYCHNHU Ha HOBYIO NOHATHHHYIO aCCOIMATHBHYIO 0a3y, MEePEKIIIOUNTHCS C
HCKYCCTBEHHOTO MHTEIIJICKTa Ha €CTECTBEHHBIN pa3yM.

B kHure 3aTpoHYTO MHOTHX 3allyTaHHBIX BOMPOCOB. HeyauBUTENBHO,
YTO HEKOTOPBIM YUTATEIISIM KHUTU HE BCE B Hell OyneT moHsTHo. Ho 10oBOIB-
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HO OyIeT U TOro, 9TOOBI B HUX MPOOYIUINCH COMHEHUS B UCTUHHOCTH O(H-
IUAJbHBIX HAYYHBIX JOKTPUH H 340pOBasA HUHTYULHSA, ITO3BOJIAIOIIHC BbI-
OpaTbCs M3 KOIIMapa CYXJICHHUH, HaBSI3bIBACMBIX YEJIOBEKY COBPEMCHHBIM
MHPOM.

Knura Hanucana 0e3 mpeTreH3un Ha Hay4HOCTb. Crieru(uKoN HaydyHOH
JIESITEIIFHOCTH U JJaKe HEOOXOIUMBIM YCIIOBHEM SIBJISETCS COOINIIOICHUE BCe-
MH YICHAMH KOPIIOPAIllii HOPM HAYYHOCTH. A 00SI3aHHOCTBIO COOOIIEeCTBa —
KOHTPOJIb BBIITOTHEHUSI 3TUX HOPM €0 WICHAMH, PENOTBpAIIas MOSIBICHHE
HOBBIX uaei. Jlaxxe M. JIoMoHOCOB, Mocie BBICKa3bIBAHUS B CBOMX TPYyAax,
HETPUBHUAJIBHBIX MBICJ'ICﬁ, 3aTPaBJICHHO OIIPaBAbIBACTCA, *((HpI/I BCEM TOM
Bepa XpHUCTOBA CTOUT HEMpenoxHo». Clenyonuii aajgee TeKCT B HAyYHOM
IJIaHE€ HC HOPMATUBCH M aBTOp HEC HAMEpPEH HU NEPE] KEM U HU B yeM
OpaBABIBATECSA. OTa MPECIOBYTas «HAYYHOCTBY CTaja XyXKe He3a0BCHHOM
«MAPTURHOCTI.

Kuwura nanmcana B nomynspaoM (opmate, — B ¢opMme psina rpadoxim-
OB ¢ 00IIel HalPaBICHHOCTEI0. YUTaTh MOKHO € IFOOOTO MecTa, HO JTy4Ile
¢ xorna. U sro He mrytka. UssectHslit pmtocod A.D. Jloces, Hammcanr: «Bcé
y [Inarona mpoHH3aHO yueHHEM 00 HIesIX, a CaMOro-TO Y4eHHUs 00 uaesx y
HEro HalTH HEBO3MOKHO». BHUMaTenbHBIA YUTATEIb MOXKET 3aMETHTh, YTO
BcE coieprkaHHe JaHHON KHHUTH ITOCTPOEHO Ha MPEICTABICHHH O CHCTEMaXx,
M03TOMY, 4TOOBI K aBTOpY He ObLTO mpeTeH3uit kak y Jlocera k Ilmarony, B
MOCJIeTHEH TJIaBe MPECTAaBICHBI OCHOBBI yUCHHS O CHCTEMaX.

Kaxkas oOmias uaes akTUBU3UpOBalia aBTOpa UMEHHO Ha TaKOH TOIXOT
K M3JIOKCHUIO CBOMX MBICICH Ha (oHe uyxux? B cBOoe BpeMs ero 3amHTepe-
COBAJIM KapTHHKHU «MAagic eye» — HapUCOBAaHHOE Ha MPOCTOM JIMCTE Oymaru
NeperieTeHNE 3aypsITHBIX JIMHUH U IATeH, KOTOpoe, P OINpeaeIeHHoH do-
KYCHpPOBKE HHYEM HE BOOPYKCHHOTO B3IJIf/a, TpeBpamiaeTcss B 00BEMHOE
n300pakeHrne, HUUero oOmero He UMeEIoIIee ¢ IUIOCKAM XaOTHYECKUM H30-
OpaxkeHueM. JTOT 3P EeKT TO0Ka3bIBAaET, YTO TJa3a — ATO HE YKpaIIeHHE JIH-
I1a, a 4aCThb MO3ra 1 MOKHO HaAYUYUTHCA BUJCTh HE I'JIa3aMU, a 4YE€PE3 HUX.

[osiBUnOCH *KenmaHue MPOBEPUTH: HENb3s JH JOOUTHCA MOT00HOTO -
(exTa, pacroyokKuB ONpPEAeTICHHBIM 00pa30M B TEKCTE CBOM M UY)KHUE MBICIIN
TaK, 4YTOOBl IPH €ro MpOYTEHUH (B ONPE/ICICHHOM HACTPOCHUM) B T'OJIOBE
pOaMIOCH «00BEMHOEY» IMPEICTABICHUE €CJIM HE CO «BKYCOM HCTHHBI», TO,
XOTs OB, C €€ IPUBKYCOM.

[Ipu paboTe Hax KHUTOW aBTOpP CTapajcs CAEIAaTh XOPOIIO TO, YTO CHe-
JaTh BOOOIIE HEBO3MOXXHO — TIEPEBECTH HEMOCTIKHMOE B JOCTYITHBIC
4yenmoBeKy o0Opaspl. CaMoro pesynpTaT MoKa He BO BcéM ycTpamBaeT. Ho
JMYHOTO MHEHUS, HU 110 TOMY MOBOJY, HU IO TIOBOYy BCETO M3J1araeéMoro B
KHUT€ — OH HHKOMY HE HaBs3bIBaeT. EMy 10 COOCTBEHHOMY OIBITY H3-
BECTHO, — KHUTY BCETJa JIerde HammcaTh, 4eM IIOTOM €€ IPOYNTaTh. XOTs OB
MOTOMY, YTO €€ HYXHO 4uTath. Ha coBer "Byap mompoiie, u moau K Tede

notsiHyTCs", — oTBedaet — "He npusenu, ['ocrioap!"
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Peur B kHUTE HIET O BellaxX, HE SBJSFOIIUXCS HAYYHBIM 3HAHWEM B
CTPOTOM CMBICIIC, XOTsI, BO3MOKHO, Ka4eCTBCHHO IMPEBOCXOIAIIEM €ro II0
MHOTHM IapaMeTpaM. Benp ydu€HBIMH, MMOX BHIOM «HAYYHO JOKAa3aHHBIX
(aKTOBY, 3a9aCTYIO ITOICOBHIBACTCS SBHAS JIUIIA, TIOATIIPAEMasi aBTOPUTETOM
«MHpOBOW HaykW». BeipaxeHue "Hayka nokasama" — 3TO Hajeko emé He
JI0Ka3aTeIbCTBO, a, MO CYTH, IIAMAHCKOE 3aKjIMHAHHE. [IOMbITKA MOIMEHBI
JoKa3aTeiabCTBa BHYIICHHEM. Kpome TOro Hayka O MHOTOM yMaTdHBaeT,
HABEPHO MOTOMY, YTO MOJYaHUE — 30J0T0. HO s He momywan 3a MOJTYaHUE
MPOABIKCHHUE MO CIIYX0e, TOCYIapCTBCHHBIC IICHCHH, KBAPTUPHI M JauW,
JIUYHBIX M0(EpPOB U MOBAPOB, HAYYHBIC 3BaHUS, KadeIphl H MPHIUTAIOIICECS
[0 TaKOMY CJIy4Yalo JIEHE)KHOE BO3HATPaXKACHHUE, MTO3TOMY 51 OyOy TOBOPHUTH
YeCTHO W OTKPOBEHHO. HeopamHapHBIE yTBepKICHHS TPeOYIOT CTONb JKE
HEOPJIUHAPHBIX U HEOMTPOBEPKUMBIX JIOKA3aTEIHCTB.

Kuury aBrop paccuuThiBay Ha cebs camoro, HO, IPAKTHYECKU, HE Orpa-
HUYMBAJ KPYT 3BEHTYaNbHBIX umTaTeneil. HeoOxomuMele 3HaHWS — MHHH-
MaJIbHBI, HO OHH JOJDKHBI MMETh MecTO ObTh. TOMy, KTO M Tak BcE (WU
CJIMIIIKOM MHOTO) 3HAET, 4TO-IN00 OOBSICHATH OECIoe3HO, TOTOMY KHUTA HE
paccuntaHa Ha HUX. TyT TpyOHOCTh — HE B IPHOOPETCHUN HOBBIX UICH, a B
M3MEHEHHU YK€ yTBepAuBIIUXCS. V emé KHUTY HE PEKOMEHIYeTCS YUTaTh
JOISIM ¢ MaHHAKAITEHO-ACTIPECCUBHOM IICUXUKOI.

Kuura Beixonut B aBTOpCcKOM pepakiuu. [ToHSATHO, rpaMOTHBIA 4MTa-
TeNb OOHAPY)KUT B HEH rpaMMaTHIEeCKHe U CHHTaKcnieckne omuodku. Ho co-
TJIACHO HMCCJICIOBAHUIO OPUTAHCKUX YUEHBIX M3 KeMOpHmIKCKOro yHUBEpCH-
TeTa, «HE)KaBHO B KAOKM IIOJISIKpE PIIacOJIOCkKHBI OKYBHI B ciBoe. CMaoe Ba-
OHJKE, 9TO YOTOBI IMeapBsi W MOHECAsIIs OKyBa OJBIM Ha CBHOX MeTcax». Pe-
3yJNbTaThl OPUTAHCKUX UCCIEeIOBATENe MHOH YITEHBI.

O0BEM U3MEHEHUH BO BTOPOM HM3IaHUH 110 OTHOIICHHIO K TIEPBOMY H3-
JAHWIO HEBEJUK, HO OHM CYIIECTBEHHO MCHSIOT CMBICI HECKOJBKUX pasfie-
JIOB.

Anpec st 01361B0B: bmp49@yandex.ru

E]l(ZZO()apIO 8cex, Kmo 80JIbHO Ulu I’lOdH@SO]ZbHO, OMKpPbIMO UlIU CKPbLM-
HO nomoeajl MHe npu Hanucanuu oanmou pa60mbl.


mailto:bmp49@yandex.ru
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TexH0JI0THS MO3HAHMSI
Omotioém 0a no2asioum, XopouLo iu Mvl CUOUM

bvimue onpeéeﬂﬂem 6b1mue, CO3HAaHUe onpedeﬂﬂem CO3HAaHUue

OcHOBHas CyTh HHAYKTUBHOTO MeToa CokpaTa BbIpa)kaeTcs TaKOH ero
smnarore [1]:

Coxpam uenogex.

OH 3Haem, 4umo HU4e2o He 3Haem.

Bce nmoou mooswce — Huueeo ue sHarom.

JloxazarenbcTBO ee MPaBMIIBHOCTH, IOCPEICTBOM IPOBEACHUS IKCIIe-
PUMEHTOB Ha JIOJAX (MONUTUKU HE 3HAJIM, YTO TAKOE IMOJHUTHKA, YYCHbIC —
YTO TaKoe HayKa, TOPIIEYHHKH — YTO TaKOe TOHYapCTBO W T.I.), IIPHBEJIO
HOAONBITHBIX B sApocTb. OHM motpeboBanmu or Cokpara CpOYHOTO JI0Ka3a-
TEJNBCTBA SKCIICPUMEHTAIBHBIM IIyTEM C HCIIOJIF30BAaHHEM ITUKYTHI MPABUIIb-
HOCTH JIpYTOH €ro smarore:

Coxpam uenogex.

Bce noou cmepmnbi.

OH (credogamenvro) mooice cmepme.

OKCIIEpIMEHT, K PajocTd a(uHsH, TOATBEPAMI €ro cMepTHOCTh. Joka3a-
TEJIbCTBA K€ UX HE3HAHUS OBLTH MOXOPOHEHHI BMecTe ¢ CoKpaToM.

Kpatko metonq Cokpara COCTOHUT B MPAMEHEHHIH YEJIOBEUSCKOW CITOCO0-
HOCTH YBHJICTh B YaCTHOM IIPOSIBJICHUHU OOIIYI0 3aKOHOMEPHOCTb, BBIUTH Ha
o3apenue («wHCaiT»). OMHAKO HE Ha JIFO00H OOBEKT MOXHO BBIXOIUTH C
3TUM opyxkueM. OOBEKT JOJKEeH OBITh (pakTaIbHBIM, caMOmnogo0HBIM. Ho
TaKOBa CYITHOCTh BCEX BEIIeH B HAIlIEM MHpE.

W3 coBpeMeHHBIX y4ueHHi, pa3BuBaronmx ujaen Cokpata, Haubosee BbI-
Jaroummest  siBisgeTcs (enoMenonorust J.I'yccepnsi. OCHOBHOH TOCTyJart,
uMIepaTB (peHOMEHOJIOTHH — OCBOOOXKJICHUE OT HaBS3aHHBIX CYXKJICHUH U
oOpalleHre K CyTH BeleH, YX0/1 OT NpeayOexIeHni OTHOBPEMEHHO C Pa3BH-
THEM CIIOCOOHOCTH BHUJICTh M WHTYHUTHBHO YJIABJIHBATh HEUTO YHHUBEPCAIb-
Hoe. CyIIHOCTb IPEACTAaeT TOJIBKO B CIydae OTBIICUCHHS OT AIMITUPHUECKHX
acmeKkToB BoclpuaTus. «OCTaBbTe CBOM MON3YYHI SMIUPU3M, UyIO — BHE
smupu3May. CyIIHOCTs HE TOXKICCTBCHHA OTHIENBbHBIM (akraM. HyxHO cTa-
paTbCs MHTYUTHBHO (KHYTPOMY») MPOHUKHYTH B CYITHOCTb, IIOMMAaTh YHUBEP-
capHOE. YeM-TO 3TO HAIOMHHAET caTtopu (IIPOCBETICHHE) N3eH-Oyqan3Ma.
Coxkpat («Menony» [TnatoHa) Ha3pIBaJ 3TO «IPHUIIOMUHAHHEM». MoJl, B 4elo-
BEKE, KOTOPBI sIKOObI HUYETO HE 3HAET, XKMBYT BEPHbIC MHEHHUsSI HAacUYET BCe-
ro. Vnm, kak yrBepkaan Puuapa bax: «Koraa Tel y4uImbes — ThI BCETO JIMIIb
OTKpBIBACIIb JUIsl CE0sI TO, YTO ThI IABHO YK€ 3HACIIb...)».

CoryacHO y4eHUIo Cy(HUeB, YM MOCTUTAET TOJIBKO pasjindue Belei, Ho
OeccuiieH B TMOCTHXKCHUHM CYTH, X OOBEIMHSIONIEH, KOTOpas MOCTHIaeTCs
TOIIBKO «OKOM BHYTPEHHETO BUACHHUS» — HEKUM OPTraHOM HHTYHITUH.

Hmenno Omaromaps WHTYUIMH — 3TOMY TPYOHO IOCTYITHOMY HaM H;l-
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HIeEMY CBOMCTBY, U BO3MOXKHO TBOPYECTBO, CO3/JaHHUE TOTO, YET0 €Ile HUKO-
Ta ¥ HUT]e (TOYHee, B HAallleM CO3HaHWH) He ObLIO.

B cootBercTBuu ¢ yueHueM Ieresns, ObITHE TOXAESCTBEHHO MBIIIIEHHIO,
HO HE CYOBEKTHMBHOMY, a aOCOJIIOTHOMY, pPa3BUBAIOLIEMYCsl THAJICKTHUECKH
(o Tpuase Te3UC-aHTUTE3MC-CHHTE3) B XOJAE YEro co3laércsi BCS MCTOPUS
Bcenennoii. Pa3zsurne MHOOPMALMOHHBIX TEXHOJIOTMH (BKJIIOYAS ITOIIBITKH
CO3JJaHUSI HMCKYCCTBEHHOTO HWHTEIUIEKTa) aKTYaJIN3UPYeT CO3UAATEIbHYIO
MOIIb HAcaTNCTHIecKol (rnocodun. Marepranu3m OBLT XOPOII JUIS CO37a-
HHS TApOBO30B M KaK OpY’KHE BEJICHNS arUTalluH U BYJIbIapHON NMPOIaraHabl.

Xots u merogonorust Cokpara, u (eHomenonorust ['yccepns Becbma
MPUBJIEKATENBHBI JJIsI JIFOJIEH, OHU SIBHO HETEXHOJIOTMYHBI, 2 CKOpee Maruy-
HBL. B TexHOIOTHH HE Ba)KHO, KTO BBIMOJHSIET PEAN3YIONIIYIO €€ MOCIe0Ba-
TENBHOCTh JIeHCTBUI (He OOTH TOPUIKM O0XKMUIaloT), TOTNA, KaKk NMPEeBpaTHTh
BOJly B BUHO Mor Tosibko Mucyc Xpuctoc (marus). Keratu, Bce npupoHbIe
npouecchl MaruyHbl. OueBHIHO, 4TO MH(OpPMALKs, KaK U DHEPIHsl, HE I'eHe-
pupyertcsi, a npeodpasyercsi U3 OIHOTro BHAA B aApyroid. Ho Hemb3s, ckaxem,
npeoOpa3oBaTh TEIIOBYIO M MEXaHHUYECKYIO SHEPTHIO BO BHYTPHSJIEPHYIO.
MoxHO TonpKo Hao0opoT. EcTh rpanumbl y TexHomoruid. Y Hamm BO3MOX-
HOCTH IEH3YpHpOBaHBl. Marmdeckue NPHPOIHBIC SBICHHS O00ECHEYMBAIOT
CYIIECTBOBAHNE TEXHOJIOTHUECKHUX IPOIECCOB, HO HUKAKOE MHOXKECTBO TEX-
HOJIOTHYECKHX IPOLECCOB HE CIOCOOHO BOCCO3AATh B MOJTHOW Mepe MpUpoI-
HOe (Marmdyeckoe) sBiieHne. Marus Kpyde JI00bIX MOCTPOSHUH HHTEIIEKTA.

ABTOp 3THX CTPOK, CBOMM YMOM, HallIeJ] CPEJICTBA OTEXHOJIOINYEBAHHMS
meronoiornu Cokpara u ¢eHomenosnoruu I'yccepns. CpencrBa cOCTOAT H3
OJTHOTO TIPEIIIONIONKEHNUS (TUITOTE3bl) U OXHOTO npuema. [Ipeanonoxxenue co-
CTOHT B TOM, YTO HAIll MUp (paKTajeH, BCE COCTOUT U3 caMoro cede momo0-
Horo. Hudero yaukaneHoro HeT. CyTh npueMa (GpopMynupyercst Tak: XOTHTE
MTO3HaTh MHpP — CTAaHbTE Ha Mo3ulMio ero Co3maTensi, MBICICHHO (HE CTECHS-
SICh B CPEJICTBAX M OTBEpras MacmTadbl) paboTaiiTe HaJ CO3JaHUEM MUPOBO-
ro ¢pakrana. Bexp BbI 00pa3 u momodue boxkwue, saetika ero gpakrana. [Ipu
OIIpEe/IeJICHHOM HAaNpsHKEHHH BCE MPOSICHUTCS. MBI y3HAEM YTO-TO TOJIBKO B
IpoIiecce CO3AaHus 4ero-mudo B ToM oO6beMe, B KOTopoM coznaeM. IIpekpa-
TUB CO3MJATENIbHBII MpoLecc, YXOIUM B He3HaHHE. Tak M CHbI Mbl BHIUM B
mpoIiecce CHa, KOTOPBIA caMu c037aéM, a BO3BPATHBIINCH B MUDP OOJpPCTBO-
BaHMs1, OBICTPO 3a0bIBaeM UX cozepkaHue. YeTbipe nmpuMepa st TOHUMaHUs
IIyTH OCBOEHUS IPe/IaraeMoi TeXHOIOTHH.

IIpumep 1. HenonsitHa mpupoaa «mapoBsix MoaHH»? Co3naTtens He
OTBIIeKaeTcsl Ha 0aoBCTBO. PpakTaabHOCTH MPEANoaraeT caMonoaooue Bo
BceM. [IpuxXoauM K NMpenIoNIoKEHUI0, YTO 3JIEMEHTAapHBIC YaCTHUIIbI, «IIapo-
BbIE MOJIHUI» U 3BE3/1bI — €ANHBIN (peHOMEH nmpupoasl. UyBCcTByeTe CyKEHHUE
Kpyra HEemoHATHOro? XOTsI MBI JIIIb MPEATION0KIIN HATHMINE OOIIEero 3Ha-
MEHATEeNsl y MHOTUX HETIOHATHBIX SABJICHUH. B mpuposae HET yHUKaNbHBIX (e-
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HOMeHOB. Ecin OBl «4€pHBIE ABIPBD) CYIIECTBOBAIH, TO OHU OB BCTPEYAIHCH
Ha Ka)XJJOM IIary.

IIpumep 2. YTBepxAaIOT, YTO NOsABICHUE NsATeH Ha CONHILIE IPUBOIUT K
000CTpeHHI0  XpOoHMYeckux  Oomesneit. Ho  cama  «upwumHHO-
CJIEZICTBEHHOCTb» HEYMECTHa B CHCTEME, IJie BCEe B3aMMOOOYCIIOBIICHO, He-
noctoita Co3natenst. Ha camom nene u nsitHa Ha CoJHIIE U Hallla rOJIOBHAS
00nb €CTb pa3BUTHE EAWHOTO MpPUPOAHOro mpouecca. He «mpudanHHO-
CJIEZICTBEHHAS» CB3b, & KOPPEISIIMOHHAS 3aBUCUMOCTb. OIIyTHTE, Kak Top-
JIOCTb Ballleil MPUHAUICKHOCTH K HEMY YIIydIlaeT Balle caMouyBcTBHe. [la n
nsaTHa Ha COJTHIIE MPOTTaIaIoT.

ITpumep 3. EcTb cBeneHNMs, 9TO B MOCICIHNUE TOABI TEIJIEET HE TOJIBKO
Ha 3emute. [Tmomans «moJsipHBIX MAnok» Ha Mapce Takke YMEHBIIWIIAch
Ha 20%! Crpannas koppensanus. He nmopa nu HaM moMepuTh U CBOIO TEMIIe-
partypy.

IIpumep 4. Ilupammuna — £BHO
¢dpakranbHeld 00bekT. CTaHbTE HA TO-
3UIHIO TIpopada 3TOH CTpOHKH: — padbl
cnabsl. CpencTBa MEXaHW3AIMH OTCYT-
CTBYIOT, a IOAaBaTb pacTBOpP HYKHO.
Pemenre eIMHCTBEHHO — HCIOJIB30BATh
TEPMHUTOB, UM TaKasi AEATECIBHOCTh IPH-
cyma. Yactuuel pactBopa 00pasyroT
¢pakran nupamuasl. Ho kak ux (trepmu-
TOB) opranusoBats? He rpysute MeHs
CHelManbHbBIMU BOIPOCAMU, IOCOBETYMH-
TECh C MYEJIOBOJAMHU.

JlutrepaTtypa
1. BotsikoB A.A. JIOT'OC. — K.: «Codus», 1998.
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O noJab3e nmupamMujg

Baowceno omauuame mo, umo oenaiom
00U, Om mo20, 4mo a00U 2080pPAM, YMO
OHU Oenaiom.

I'B.®. I'erenp

B TexHONMoOrnM He BaXKHO, KTO BBI-
TIOJIHSIET ONPEJENIEHHYIO €10 MOCIIEA0Ba
TENILHOCTh AEHCTBUH (HE OOr'M TOPIIKH
OOXXMraloT), TOrAa, Kak IPEeBpaTUTh
BOAY B BUHO Mor Tosnbko Uucyc Xpu-
croc. TexXHONIOrMM COTJIACHO YYEHHIO
MaTtemaruka BoTsikoBa, — 3TO He Tmpo-
CTO KOIU(DHUIMPOBAaHHbIE 3HAHUS O
TeXHO(AKTaX M CHoco0ax UX CO3MaHMUS,
a TaKue BUABI JEATEIbHOCTH, PE3YIIbTaT
KOTOPBIX HE 3aBHCHUT OT MecTa,
BPEMEHU U JeATeNs, KOTOpOoro, MoxkeT 3aMeHHUTh aBTomar. Ho coznanue ca-
MHUX TEXHOJOTMH TEXHOJOTMH He mMmeeT. TeM He MeHee, OHU CO3/aHBbL. YikKe
MIOCTPOIKa, HAXOIIIUXCS Ha TeppuTopun Erunra nupamua, He mpencTaBiis-
€TCsI BO3MOXHOI 0€3 MOITHON TeXHOJOTmYecKor moanepxku. OTKyna B3s-
JIMCh 3TH U JPYTHE, TEXHOIOTHH? B TOM 4mCie M TEXHOJIOTHH OpraHM3alin
COBMECTHOH pabOTHI YUCIIEHHO OOJIBIIOTO KOJUICKTHBA.

Iocne moka3aTenbcTBa PaBEHCTBA KBaJpaTa IMIIOTCHY3bl CyMME KBaj-
paToB KaTeTOB MaTEMAaTUKU HE 33/al0Tcs BOMpocaMmu: A mouemy 310 Tak? U
3ayeM? lccnenoBaTeny mupaMuz MO CBOEMY MEHTAINTETY MOXO0XH Ha yKa-
3aHHBIX MAaTEMaTHKOB. B OTBeT Ha mpa3iHBIN BONPOC: «KAK CTPOMJIMCH IH-
paMuzabI?» UMHU BBIABHHYTO MHOXKECTBO rumotes. IIpasgHocTs Bompoca co-
CTOMT B TOM, YTO W IPH NPAaBHIBHOM OTBETE JONOJHHUTEIHHOE BO3BEICHHUE
nupaMuj He HauHetcsl. EcTh npyrue BOmpockl.

Kro apxutekrop cronb mMacmiTaOHbIX coopykeHHiH? Kakoi npoeKTHbIN
WHCTUTYT pa3paboTan HeoOXOAWMBIH KOMIUIEKT IMPOEKTHO-CMETHOW JIOKY-
MeHTanuu? [1epBoIil N3BECTHBIN MPOEKT B UCTOPHH YEIOBEYECTBA — H CPa3y
(haHTAaCTHYECKHU CIOXKHBIN (Ha 1 ycmemHsid)! B paMmkax peanm3armm, Kakoit
LIENIEBOI MPOrpaMMBbI 3aTPaueHo CTOJIBKO CpencTB U ycunuit? Kto Obu1 nHBe-
CTOpPOM «CTpOWKHM ThIcsdeneTusi»? He Bepurcs, 4ro ¢apaoH M ero xomaHia
MOTJIM TaK TPAHKUPHUTH Ka3eHHBIC CPEACTBA, AK€ €CJIM 3TO M PEIIaso Mpo-
OneMy 3aHsTOCTH HaceneHus. IIpu pa3BepThIBaHMM MOAO0OHOrO (hpoHTA pa-
00T B HBIHEIIHEH Poccun «uepHas apipa» B Orojukere Oyner obecrieueHa Ha-
nonro. Y )knBOTBOpAIIAst CHila PEIHKAa He MOMOKeT. Beas yacTHEIN Om3HeC
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B OecrpuOBLIHLHOE AENIO BKIIAABIBATh cpeacTBa He OyaeT. [TogoOHbIe BOTIpO-
CBI MOYKHO 3a/1aBaTh JI0 OECKOHEYHOCTH.

HeBonbHO MPUXOIUIE K BBIBOAY: MUPAMUIBI — CO3JJAHHS, YyXKIBIC BbI-
paXeHHIo Hamux Mbiciel u aerictBuil. Ho oHu cymectBytor. @eHOMEH U
CMBICI WX SBIICHHUS OOBSACHIET M3jaraeMas Jajiee TUIOTe3a, KOTopas cyle-
CTBYET JTAaBHO, MBI JIUIIb HECKOJIBKO MCHSEM €€ CMBICIL.

Hekorna, ckaxem 6000 net Hazan, B qonuHe Hunma (Muccucunm, SHIT-
3BI) HEKUMHU CYyIIECTBaMHU OBUT pPeaji30BaH MPOEKT IO CO3JaHHI0 00J1amaro-
IIMX CO3HAHHWEM Jtojiel (Hac ¢ BaMH), KaK HEOOXOIMMOTO MM (CYIIECTBaM)
HHCTpYMeHTa win Moaenu. Co3aHue CO3HATEIbHBIX JIIOAEeH MPON3BOANIOCH
MOCPENICTBOM TIPOBEACHUS HEOOXOAMMOM KOPPEKIMH TEeHETHYECKOW IIpo-
rpaMMBI HEPa3yMHBIX JKHBOTHBIX MO CBOeMy momoduto. Koppekiwwm, mpu-
BEJMICH KaKk K COMAaTHYCCKUM HU3MCHCHHSM, TaK U K MOTCHIMAIHHO HOBOMY
BUACHNIO MUpa. Ho Ui MCHOTHEHUS TMpOrpaMMBl HY>KEH HCTIONTHUTEIHHBIN
MexaHu3M. Kak wHave peanan3oBaTh CaMOCOXpPAHEHUE CO3HAHHA? DTO BO3-
MOJKHO TOJBKO MyTEM ero BocrnpousBojacTBa. CO3HAHUE — 3TO OpPraHU3AIUL
MHOXXECTBA pa3yMOB, HEYTO €AMHOE IO CHCTEME, M, YTOOBI CYIIECTBOBATE,
OHO JIOJDKHO TIOCTOSIHHO PacTH M pereHepupoBaTh. CHCTEMOH il 3TOH op-
TaHHU3ALUHU JIOJDKEH OBLT CTAaTh HEKUI CHHEPTeTHYCCKUI KOMILJICKC MCHTAb-
HBIX U MTOBEICHUYECKUX PEaKINi, KaK ¥ IPH 00YUISHNH, HaIpUMeED TUIaBaHUIO,
TJe pa3BUBACTCS B3aMMOYBSI3aHHBIM M YCTOMYMBBIN KOMIUIEKC IBUKEHUM,
o0ecreunBarOIIUil IeNOCTHRIN Tporecc. i co3MaHus TaKoro KOMILICKCa
TpoIeayp U ACUCTBUI OHHU, HE MyAPCTBYS JyKaBO, BRIOpAIH MpOCTeHIee 13
JIOCTaTOYHOTO — TIPOIIECC CTPOUTENhCTBa mupamu. 11lmo mpakTmyaeckoe oc-
BOCHHC CTPOUTEIHFHBIX TEXHOJOTHH, W MPH 3TOM OKAa3aJIHCh BOCTPEOOBaH-
HBIMHU U 3aKPETUICHHBIMHE TTOJTyJacMble 3HAHUS TI0 MaTeMaTUKe (TTMChMEHHOM
W YCTHOM), QU3MKe TBEPIOTO TeNa W MEXaHWKe, OECIIPOBOAHON CBSI3H, Me-
HEDKMCHTY, MapKETHHTY, OyXTalTepuH, HCIOMPOU3BOJICTBY, HOPUCIUKIUU
U, pa3yMeeTcs, UCTOpUH, (PUI0COPHH, TEOTOTHUH IS CKPBITHS CBOMX IIeNei
0T MOyMHeBIIUX rojaeMoB. OOydeHrne B TAKOM MHOTOIIPO(HIFHOM U CBOE00-
Pa3HOM TEXHHYCCKOM YHHBEPCHTETE OKa3aloch 3(dekTuBHbIM. [locie mo-
CTPOWKH MHpPaMU MOSBUINCH JAPYTHE CO3IAHUsS, CTPOCHHS W TBOPCHHSA, a
MMEHHO: JBOPIBI, 3aBOJBI, KaHAIBI, KHUTH, TTAPOXOABI U T.XI., — CTPYKTYPBI
OpTaHU3AINH 110 UMEHH CO3HAHUE, CIIebl GYHKINOHUPOBAHHS €€ CHCTEMBL.

[Toxoxe, 9TO MpoIECC CTPOUTENBCTBA MUPAMUA OBUT TEM OPTaHU3MOM,
IJIe POJIMIIOCH Hallle coBpeMeHHoe co3HaHue (CoBMecTHOe 3HaHue). B momy-
YCHHOM PELICHUH HAIlle CO3HAHHE SBJISCTCS TAKUM CaMOBOCIPOU3BOJISIINM-
cs1 eHOMEHOM, KaK, HampuMep, oroub. Buaumo, mugd o I[Ipomeree oTpakaer
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HMEHHO 3TO o0cTosTenscTBO. Keratn, «mmpa», Ha S3BIKE JPEBHHUX T'PEKOB,
O3HaYyaeT OroHb (TUPOMaHUs, MUPOKCHIIUH | T. 1.). BooOIe, MpIIIeHHe HA
B KaKYIO JIOTUKY HE YKJIa[bIBaeTCsl.

CaM ke «IIHpaMHIANBHBIN) METOA O0CCIICYCHUST YCTOMYUBOTO Pa3BH-
THA (OKCIIAHCUU W MaTepHualli3allid HeH), QUIbTpalik W KaHATH3AIIH
JIOCTUTHYTOTO BOWT B HAIlIC TIOJCO3HAHKE KaK MPUHIUI BeDKUBaHUA. JIro0as
JiepaKaBa CTOMT JI0 TEX IOP, MOKA CTPOUT KaKyI-THO0 MHpaMUIy, XOTs Obl U
¢unancosyto, kak CIIA. Kak Toiapko Ha ypoBHE TocyZapcTBa (1a u JTr000it
KPYITHOW OpTaHHW3alNH) IPEKPAIAIOTCS, WIH KOHCEPBUPYIOTCS MacIITaOHbIE
MPOEKTHI, TaK OHU (IEPrKaBbI) Cpa3y HAYMHAIOT PYIIMTHCSA MOA00HO BaBu-
JIOHCKOM OamHe u BaBuiony B menmom. Keratu: mouemy BaBmitoHckuit mpo-
eKT oKka3zayicsi Oe3pesynbTaTHBIM? Jleno, BHANMO, B TOM, YTO NHPaMHUIBI
HUMEIOT NPOCTYIO (COBEpIICHHYIO) KOHCTpYKIHMIO. Uem Oxmxe K 3aBepiie-
HUIO TOIXOTUT CTPOUTEIHCTBO IMHPAMHIBI, TEM YK€ KPYT «IEHCTBYIOLIMX
JUI» ¥ He3HadWTeIbHEee MaTepHallbHBIE 3aTpaThl. 10 €CTh CTPOUTEITHCTBO
UpaMubl — 9TO Tponece cxoasmuiics. C OamrHel Bce 00OCTOHUT IO-HHOMY.
BecnipenenpHble nmapaMeTpbl KOHCTPYKIUU OamrHu (OT 3eMid 0 Heba) NaroT
MIPOCTOP KOPPYIIHHU ¥ YOMBAIOT SHTY3Ma3M HAPOIHBIX Macc. 31eCh MBI IMe-
€M JIeJI0 HE MPOCTO C PACXOMSAIINMCS MPOLIECCOM, a C IPOIECCOM paspy-
maromuM camoro ce0si. CHHTE3 BO3MOXEH, €CIM eCTh (aKkTop, KOTOPBIH
WTOXHT IPOIIECC CTAaHOBJICHUA. B maHHOM cirydae TakuM (pakTopoMm SIBISIET-
Csl BepIIMHA THPAMHAIBI.

UwuraTenss HaBEpHO MydaeT BONPOC: KTO €CTh TE€ CYIIECTBA, KOTOPHIC
CO3/IaJIM HaIlle CO3HAHUE U TJIe OHM HAaXOJATCS ceiyac? DTOT BOMPOC MYUHI
emé 'apumna PomanoBuda [lepkaBuna. B ome «bor» o mumet: «Ho, 0y-
IIy4d 51 CTONb dyaeceH, /OTkoe mpousomien? — 6e3BecteH; /A caM co0oi s
OBITh He MOTY». Hayka 00 3TOM yMa4uBaeT, HaBEPHO MOTOMY, YTO MOTYAHHE
— 30510T0. BOT TpH Hamu Hanbosiee paBIono00HbIE BEPCUHU OTBETA.

[epBas Bepcus (Bepcusi KypPHAIUCTCKOTO YPOBHS) MOITYTHO OOBSICHSAET
U «ICUE3HOBEHHE» NAUHO03aBpoB. OOpaTnTe BHUMAHHUE HAa «TPEXMO3TOBOCTEY
yenoBeka. X y Hero, AeWCTBUTENBHO, MO KpailHel Mepe, TpU: JIEBbII TOI0B-
HOM, MpaBBId TOJOBHOH M CIHUHHOMW (PO KOCTHBIA MO3T TIOKa 3a0yaeMm).
Kcratn, coBMeCTHO B3SITBIE «TpPH MO3Ta», HE TOJBKO YHCTO BHEIIHE, HAIO-
MHHAIOT 3Melo0 (KoOpy). [ToToMy u roBOpuM: «MyIphIi, Kak 3Mes»! Bor ky-
Jla CIPATAIKNCh TUHO3aBPHI, BOT IJI¢ OOMTACT TpeXriaBbiil 3Mell [opbIHbI4!
3mennas cuina Kynganmman (Kanmonmmsa — Kynnanuau B ryranune). Jloctur-
HYB BBICOKOTO YPOBHS Pa3BUTHS, OHH, HCXO/S U3 SKOHOMUYECKUX, IKOJIOTH-
YECKHUX U 3CTETHYCCKUX COOOPaKCHUM, PEIIUIIH, YTO UM CJIEYET OTKA3aThCs
OT TSDKECTH APAKOHBHUX TyHI. Pa3yMHO OCTaBUTH TOJHKO YMHBIE MO3TH U
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001a9nTh UX B «cKaaHAPBI», — B HAIIIK C BaMH Tena. HeMHOTO pazyma maHo
U «ckadanapam», Mbl )K€ CTAaBUM KOMITbIOTEp B aBTOMOOUIb. Kak ckazaHo B
HoBowm 3aBete: Zoywuii Moro naomo u nurowuii Moo Kposs npebvieaem 6o Mue, u
A 6 ném (MoanHn. 6:56). CuMOm03, HO cUMOMO03 acHMMeTpHuUHbId. HyxHO 1mu
HAM HMETh 3JI0POBOE TEJI0, ECIIH Pa3yM HECeT B ceOe TPOSTHCKOTO KOHs?

Bropas Bepcus (Bepcusi 6oiiee TOHKas) BOCXOJUT K M3BECTHOMY aMepH-
kaHckoMmy nicuxuarpy T. Jlupu [1]. On BeimBuHYN rumote3y, uro JJHK cama
Mo cebe 3HAYUTETHHO CIOXKHEE CBOHMX IposBiIeHHi (opraHusmoB). O TOM ke
TJIATOJIIOT W BOJIHOBasi TeHETHKa [apseBa W camas MoOJHAs HBIHE TeO-
pHUsl «ITOUCTHYECKOTO TeHa». B mpuHIMIIE 3TO OYEBUHO: OHU HAC CO3/AI0T, a
MbI ux co3iath He MoxkeM. JIHK — Hacrosie Maru-kynecuuku. Benpb co3nath
HAC — 3TO 3HAYUT CO3JAaTh M HAIlle CO3HAHUE, TO €CTh JOOPOKAYECTBECHHYIO
WDTIO3HI0 MUPO3IaHuS. JJOMyCTHMO PEIIONIOKHUTE, YTO MBI (OpTaHI3MEI) BCE-
ro JUIOb CBOCOOpasHbIe MHpaMUIbl, KoTopble moctpoeHsl JJHK wmeromamu
«XOJIOMHOM METAJUTypTHH» JUISI PEHICHHUS TOJIBKO CBOMX 33a1a4 (HaM HETIOHST-
weiX). JJHK He cpaxarorcs 3a mpormraHue, HE MPOMCXOMUT MEXAY HUMH U
MIOJIOBOTO OTOOpa M, MOHSATHO, KakOH-THOO sBoironuu. Bces cyera m KOHKY-
PEHIIUS B 3TOM o0nacTy npepoctaBiena HaM. Ho k1o Torma Mb1? OpraHu3Mbl —
mekue turanonvckl JIHK. HyxHoe mM perrenue obecrieunBaeT COOCTBEHHO
MIPOIIECC CTPOUTENHCTBA TUTATIONNCA, & COXPAHATh PE3yJbTaT BEYHO MM HE
HykHO. Ilo3TOMy M Xu3Hb Halla KOHE4YHa. YelIoBeK 3a MOCIEAHHUE ThICAYe-
JIETUSI HE U3MEHUIICS, HO M3MEHWIIUCH PE3YNIbTaThl €ro JAesTebHOCTH, — OT
KaMEHHBIX TOMOPOB W MHUPAMHUJ 10 KOCMHUYECKUX KopaOiell W KOMIIbIOTe-
poB. I ITHK He u3MeHUIUCH, HO CUIIBHO M3MEHHIUCH "MPOAYKTHI" HX Jes-
TEIBLHOCTU — OT MPOCTEHIINX OPTaHU3MOB JI0 YEIOBEKa.

Tpetss Bepcus (Bepcus B AyXe TEOPUH MHPOBOTO 3aroBOpa) COCTOUT B
TOM, YTO «CYIIECTBAMMU» MPOU3BOAMIOCH HE CO3/IJaHNE CO3HATEIHHBIX JIIOJIEH,
a cosanue cede MoIOOHBIX CYIIECTB, HO C UCKYCCTBEHHBIM MHTEJUIEKTOM U3
BBICOKOCO3HATEJIbHBIX MPEJCTaBUTENIEH HEKOTrJa BEJIMKOM nuBMiIn3auuu. Be-
POSITHO, «CYIIECTBa», YOUB B3POCIBIX, MHKAINCYJIHPOBAIH CAMOBOCIPOU3BO-
JSIIANACS MCKYCCTBCHHBIM HMHTEIUICKT B WX JeTedd. PaboTa mo BO3BEICHHUIO
MUPaMUJI JOJDKHA ObLTa OKOHYATEIbHO YOUTH B JIFOISX €CTCCTBEHHBIA MOTY-
YW MHTEIUICKT, MOMEHSITh €T0 Ha MCKYCCTBEHHBIN «OCHCHK-pa3ym», NOCTa-
TOYHBIN 1JIs1 pabOB «HAYYHO-TEXHUYECKOTO Iporpeccay. Hax aTo cTpamrHoi
BepcHel mopaboTaiite camocTosTenpHO. Koe-4To BCE-Taku COXpPaHUIOCH,
BIyMalTeCh, CKOJb COBEPIICHHBI TPYBI APEBHUX (PIIIOCO(POB U MPOU3BEIEL-
HUS MCKYCCTBa CTapbIX MacTepoB, KaK TIyOOKH pPENHTHO3HBIC yUCHHS. A
90% oT BceX CyImECTBOBABIIMX B MUPE YIEHBIX 3TO HAIIM COBPEMEHHUKH, HO
pe3yIBTATHl MX JEATEIBHOCTH, VBBl — HE BIEYATIIIIOT. O COBPEMEHHOM K€
HCKYCCTBE BOOOIIIE MOTYY. | OBOPIO JTFO/IIM TOJIBKO YacTh CTPAITHOMN IPaB/bI.

Ilonararo, 4To YKUTATEND, PYKOBOJACTBYSICh MOJHBIM HbIHE IPUHLIUIIOM
«TPH B OJTHOM», CMOXKET OOBESIMHATE TPH U3JIOKCHHBIE BEPCUHU B OJHY.
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Wnage roBopsi, MCKaTh 3THX CYLIECTB BHE ceOs, HEKOHCTPYKTHBHO.
Bcenomunatorest ctuxu M. L BeraeBoit: «JKuB, a He ymep I1eMOH BO MHE, B Te-
Jie KaK B TpIOMe, B cebe — KaKk B TIOpbME...». [IoMHUTE CcllOBa MOMyJIspHOM
Hekornma mecHH «Bbbércs B TecHOW medypke oroHm»? BoT Tarkke m Hare
MBIIIIEHHE — ObETCS B KIIETKE HaBS3aHHBIX IPEACTABICHUI, MeuTas BbI-
pBatbCcsi Ha cBOOOJY M MPOHECTUCH IOXKAPOM OCO3HAHUS 10 MHUPO3JAHUIO.
Ham pasym mpezncraBisieTcss pyAMMEHTOM Kakoro-TO HEHM3MEPUMO Ooiee
MOIIIHOTO W COBEPIIEHHOTO Jiapa. 3/eCh Yy YMTATeNlsi MOXXET BO3HUKHYTbH
3aKOHHBI BONPOC K aBTOPY: OTKyAa OH 3T0 Bce 3Haer? OTBeT mpoCT.
ITocmotpute, nosxanyiicrta, B OKHO, IparoleHHbI unuTaTenb. Kakas Tam 3a
okHoM noroga? I'oBopure, HopMmanbHass? A oTkyna Bel 3To 3Haere? ... Bot
1 Ball MOKOpHBIM ciyra orryna »xe. KcraTw, xak Bbl ompejemnsere, 4ro
ynuTaeTe 3TH cTpoku? CTpaHHO, HO OCO3HAHHE caMo ceOs He oco3HaéT. Bee
BO3MOXKHOCTH 3a TIpefesioM peanbHOCTH. Ho 00 3mucTeMosornyecknx
HCTOKaX OHTOJIOTUH NTOTOBOPHUM B CIEAYIOIIUIN pa3.

[ToHnMato, 94TO y YUTATENs] UMECIOTCS COMHEHHMS: MOXKHO JIM TackKasl He-
MIOMEPHO TSDKENbIE KaMHU Tapajuie]bHO M3ydaTh reomerputo? [la, nercrsu-
TEJILHO, 9TO He TyMaHHO. Benp 1ajeko He Bce Ha 3TO CIOCOOHBI, U palbl, —
HEBOJIbHBIC KAMEHIIVKH, — IOCTHUTABIINE TOT/A TEOMETPHIO B 00BéME
«Hauan» EBkinaa, mpou3BOAWIN TOJIBKO NPOEKTHBIE M OTIEJIOYHBIE PaboThl,
a TspKecTH Tackanu apyrue. Kro takue 3té npyrue? CraHbTe Ha MO3UIUIO
mpopada 3TOH CTpOHKH, — padbl cnadel u emé (Y)Ke) TIIYIBI, CPEACTBAa MEXaHH-
3aIMU OTCYICTBYIOT, a IO/IaBaTh PAacTBOp HYXHO. PelleHune eIUHCTBEHHO —
HCTOJIB30BaTh TEPMHUTOB, MM TaKas JIEATEIBHOCTh NMPHUCYIA, TEPMHUTHI CTPOST
OTPOMHBIC, 10 MATHAAUATH METPOB BHICOTOW, rHe3/a (TEPMUTHUKH), OYEHb
MOXOXKME Ha nmupamuabl. PasHuia B Maciitabax He npuHUMIUaibHA. HyxkHO
TOJBKO IIPUTOTOBUTH KAdeCTBEHHBIH pacTBOp. TepMuThl oOecredaT ero
JIOCTaBKy Ha OcTOB mupamuisl. Ho kak MX (TepMHTOB) OpraHM30BaTh Ha
6naroe neno? He rpy3ute MeHs, CHCTEMILUKA, CICIHATbHBIMH BOIPOCAMHU.
Obpaturech k myenoBogaM. OHU Ha TOJOOHOE YMEIOT OPTaHU30BBIBATH ITUEL.

Bo3zmoxeH Bompoc: a Kak IIOHUMATh TOTJa TPYAbl y4EHBIX apXeoIoros?
Coser: oOpaTuTe BHUMaHHE, apXxeoJor, yKa3blBas Ha CKOJIBI Y HaWJAEHHOTO
UM KaMHsl, OyJeT yTBep»kaTh, YTO 3/1eCh HAaOII0JaeTCsl pe3yiIbTaT pa3yMHOM
JeATeNbHOCTH. [ TS5 JKe Ha J)KMBOE CYIIeCTBO (Hampumep, Ha cebs1), OH CTa-
HET, clelysl KOPIOPAaTUBHOHM joruke (MH(OIOrHH), IOKa3bIBATH, UTO 3TO
CYILIECTBO PE3YyIbTAT ACHCTBUS CIENBbIX 3aKOHOB MPUPOABI, & HE Pe3yibTaT
paboTHI HEKOTO TPAHCIICHJEHTHOTO pa3yMa, HMMAaHEHTHO NPHCYILEro NpH-
pome. MOXHO JIM IPUHUMATh BCEPhE3 TPyl dTUX Yy4€HBIX? HecomHeHHO,
Henb3s (1a M He TOJBKO 3THX). Kak TyT He BCTIOMHUTH 1OOPHIM CIIOBOM Ma-
TEMaTHUKOB, KOTOPBIE TIOCJIE 10Ka3aTeIbCTBA HECOU3MEPUMOCTH KaTeTa U THU-
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TIOTEHY3bI paBHOOEIPEHHOTO MPSMOYTOJIBHOIO TPEYTOJIbHUKA, YBEPEHHO J10-
Ka3bIBAIOT, YTO KBA/IPAaT TMIIOTCHY3bl PAaBEH CyMMeE KBaJpaToB KareToB. Ho
yUYEHbBIE CTPEMSATCS K MATEMATHKE KaK aJKallu K OyThUIKE.

Merton, TpUMEHEHHBIH OpraHU3aTOPAMH CTPOUTEIHCTBA MHPAMMU/IL
HadJaJ aKTUBHO KyJbTHBHPOBATHCS Ha 3amajie MOoJ] Ha3BaHHUEM «3BOJIIOLIMOH-
HBII MeHemkMeHT» (OM). 06 OM xoporo numer B.E. Xunenko [2]. op-
MyJa poOeMbl, KOTOPYIO OH MPU3BaH pa3penTh, — «3Q(HEKTHBHOCTH IPO-
CTOM AEATEIBHOCTH MPOTIOPIHOHATBHA CHUIIE MOTUBAIUH, HO 3 ()eKTUBHOCTH
CIIO)KHOM JeSITENbHOCTH TIPU Ype3MEpHONW MOTHBALMU IajacT». Hampsrath
HWHTEJUIEKT — HEAOMYCTHUMO, ITOCKOJBKY IPU TaKOH ITOMBITKE OH «3aKIIMHU-
BaeTCS» M MCYE3aeT, YTPATHB PabOTOCHOCOOHOCTh. A IS PEIICHHS POCTHIX
3a7a4 MHTEIJIEKT BOOOIIEe He TpebyeTcs.

C nmpyroii CTOpPOHBI, 3Ty MPOOIeMy MOIMETHI HW3BECTHBIA TCUXHUATP
B. ®paskn [3], aHanmm3upysd NTPUYUHEI IMH30(QPEHUH Y BBEPIIINXCS B
CYyeTIIMBYI0 TOHKY 3a YCHEXOM JIofed. YCIex Ompeensercs CTEHEHbIO
mpucnocoO1eHns Kk Hanbosee TEMHBIM U O€CCMBICIIEHHBIM CTOPOHAM JKU3HU
1 BCET/a CBs3aH C HEKOW MOPOYHOCTHIO, OH pa3Bpamaet yM. MBI He IpUXo-
UM K JKEIIAeMOMY CMBICITY, €CJIM JCKJIApUPYeM ero Kak Iieib. Bricias mens
JIOCTUTaeTCcs Kak IMO000YHbIH 3(QQeKT IBMKEHHS K HHOH JeKIIapupyeMoi
IIeNH, KaK CIIEICTBUE, a He o0bekT Hamepenmil. Hampumep, Komym6 nckan
BCETO JIUIIG yTh B HAMIO, @ OTKPBLT IETYI0 AMEpPHUKY.

[HoaToMy ocHOBHOHM 3amaueit DM sBiseTCs CO3JaHHE KU3HECTOMKOM
OpraHM3alMi Kak OpraHM3Ma, KOMaHIbl JIIOJEH, CBA3aHHBIX Huaeeidl, a
MpUOBUTE TIOSIBUTCSI cama coOol Hem30exkHo. I[IOHATHO, HYTO CO3JaHHe
TaKOTO KOJUIGKTHBA — PHUCK. JTO TIPOLECC HEPaBHOBECHBIH, MOCTOSHHO
TpeOyIONMil pPEeKPYTUPOBAHUS HOBBIX «OOPIIOB 3a HJCIO» U JCTOPTAIMU
epetukoB. HMmean DM — cdopmupoBare CO3Hanue, NPUAATH CMBICT
eSITENPHOCTH ~ JfoAel. MCKycCTBO  SBONOIMMOHHOTO MEHEIKMEHTa —
co3manue atMoc(epsl, CHCTEMBI MTpPaBWI, MHU(POB, YCBAWBAEMBIX BCEMU
YJIeHaMH KOJUJIGKTHBA, MOJICP)KUBAIOIIMX camoopraHuzanuio ¢upmer. To
eCTh co3lmaHme cucteMbl opraHm3anui. CooctBeHHo CO3HaHME W €CTh Ta
camasi CHCTeMa OpTraHHW3alid. 3JeCh HYXKHbl HE CTOJIEKO PYKOBOIUTEIH U
UCIOJHUTENN, CKOJBKO KAaTalu3aToOpsl M KyJIbTHBATOPHI CUCTEeMHOMN
(OBONIIOLUMY OpraHm3anuy. Takas BOT «OpTaHM3AIOHHAS TeHETHKa». B
«IMUPaMUTHOM TPoeKTey» DM oKaszal CBOKO Pe3yIbTaTHBHOCTE.

B camom Hauane ObUIO CKa3aHO, YTO MHPAMHJBI — CO3AHUS, TyXKIbIe
BBIPAKEHUIO HAalIUX MbIciaed u geiictBuil. Ho, B mpuHuuIeE, BO3MOXHO U
BIIOJIHE Hay4YHOE (MapKCHCTCKOTO TOJIKA) OOBSICHEHNE MX IOSBICHUs. Benp,
€CTh )K€ TOTBITKH JaTh COBPEMEHHOE SKOHOMHYECKOE TOJIKOBaHHE NMPHYUH
pacmarus Mucyca Xpucra: meman Ou3HeCy, H3TOHSS TOPTOBIEB M3 Xpama U
JIEMOHCTPHUPYS O€3aKIIU3HOE MPOU3BOJICTBO BUHA W3 BOJEI.

Ectp 11 y mupaMua moTpeOUTEeIbCKasi CTOUMOCTH?
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OmuH u3 repoeB pacckasa [leneBuna «KopmiieHne kpokogmna Xydy»
CUUTAET, YTO MUPaMUbl IOCTPOCHBI ISl MPUBJICYEHUS TYPUCTOB. Mo, yMm-
HOE MPaBUTEIHCTBO ETvmTa CBOEBPEMEHHO 1103200 THIIOCH O CBOEM HapoOJIe H,
TEepsh, MOJIOBUHA HACEJICHUS CTPaHbI OJaroJCHCTBYET 3a CUET mupaMui. A
HaIll¥ TIPABUTENH Ha MOAOOHYI0 JabHOBUIAHOCTH OKA3aJIMCh HE CIIOCOOHBI.
SIcHO, cKOJIb HEe OBLITM OBl BETUKU 3aTpaThl HA CTPOUTEILCTBO MHpaMu, Oma-
rofaps TYPUCTHYCCKOMY OU3HECY OHH YK€ MHOTOKPATHO OKYITHIIHCH.

Ho ¢ monutudeckoil TOUKH 3peHUsi HauOOJee BEPOSITHOW MPEICTABIIS-
eTcs Clenyrollas TUIoTe3a: IPEeBHUE MUPAMUABl — 3TO aHJAPOHHBIC KOJUIAM-
JIEPhI, BO BCEX CMBICIIaX MOJAOOHBIC COBPEMCHHOMY UYAY — «aJJpOHHOMY KOJI-
nainepy». Oba «4uyma» CO3JaHbl B IENSX COXPAHECHUS HJLTIO3HH HCKITIOYH-
TEJIbHOCTHU KPEUECKOTO COCIIOBUSI, COXPAHEHUS €r0 MPUBUIIETHIL.

IIpumeuanue o co3Hanuu. [Ipodeccop Tarpsna UepHurosckas [4], o
HEMOCTIKUMBIX TallHaX Halllero Mo3ra TOBOPUT CIeAyIoIIee:

1. Mo3r — 310 3aragoyHas MOILHAs Bellb, KOTOPYIO 110 HEIOPA3yMEHUIO
MBI TIOYEMY-TO Ha3bIBaeM «MOW MO3r». I 3TOro y Hac HEeT abCONIOTHO HH-
KaKUX OCHOBAHMM: KTO Y€l — 3TO OTHAEIbHBIN BOIIPOC.

2. Mosr npunumMaeT pemierne 3a 30! cexyH1 10 TOro, Kak 4eioBeK 3TO
pelieHne oco3HaeT. Tak KTO K B UTOT€ MPUHUMAET PELICHUE: YeJOBEK WIIU
ero mo3r. Kto aro cymectBo, npunumarouiee pemenusi? [Ipo nmoncosnanue
BOOOIIIE HUKTO HAYETO HE 3HAET, JTYYIIE 3Ty TEMY Cpa3y 3aKPbITh.

3. Mo3r Hac oOmaHbIBaeT. BecmoMHuTe 0 rammonuHanusax. Yemoseka,
KOTOPBII X BUANT, HEBO3MOXKHO YOEAHTH, UTO UX HE CymIecTByeT. s Hero
OHH TaK K€ peaybHbl, KaK JIJII MEHS CTaKaH, KOTOPhI CTOUT HA 3TOM CTOJIE.
Mo3r eMy MOpPOYHT TOJIOBY, IMOAaBas BCIO CEHCOPHYIO WH(MOpMAIHIO, YTO
raJuronuHanus peanbHa. Kakue y Hac ¢ BaMU OCHOBAaHMSI CUMUTAaTh, 4YTO TO,
YTO cefiuac MPOUCXOANT, PealibHO, & HE BHYTPH HAIICH TauTIOIIMHAIINN ?

4. To, 9T0 MO3T OKa3aJICcsA y HAC B YepermHOl KopoOKke, He JaeT HaM Ipa-
BO Ha3bIBaTh €ro «Moi». OH HECOIMOCTaBUMO 00Jiee MOIIHEIN, YeM BbI. «BbI
XOTUTE CKa3aTb, UYTO MO3T U 51 — 3TO pa3zHoe?» — cupocute Bbl. OTBeyaro: aa,
Biiactu Hazt MO3roM MBI HE UMEEM, OH IPUHUMAET PEIICHUE CaM.

Jlurepatypa
1. Leary T. The Molecular Revolution. — Ronin Publishing, 1968.
2. Xunenko B.E. Camoopranusaims: 3JIeMEeHTbI TEOPUH U COLUATIbHBIE TPUIIOKCHUS.
— M.: Kom.Kunra, 2005.

3. ®pankin B. Yenosek B norckax cmbicia. — M.,1990.

4. Yepnurosckas T.B., Hama nnanera [DieKTpoHHBIA pecypc], pexXuM JOCTyIa
http://nashaplaneta.su/news/15 sensacionno pugajushhikh citat nejrolingvista tatja
ny_chernigovskoj/2018-09-10-49317

13pech UepHUToBCKasi, Kak HCTHHHBII TyMaHHTAPHil, MyTAaeT CEKYH/IBI C MUILTHCEKYHaMA. TIpaBHIIbHO — 30 MHILTHCEKYHIL.
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Oo6pa3oBanue rpu6oB

U neysrcenu smo moma — koeoa yaps
ynpaensem u e1adeem yapcmeom, a paodul
BbINOTHAIOM NPUKA3AHUA?

WBan IV (I'po3Hbrif)

CoBpeMeHHasi Hayka BBIJIaCT
CBOM pE3yNbTaThl 32 HEKHE 3aKOHBI
MPUPOIBI, WMEIOUINE BHJI 3allPETOB
WK MHBapUAHTOB. B Oe3amemsanuon-
HOCTH MX (hOPMYITHPOBOK CIBIIICH OT-
3BYK BEKOB TOTAJTHTapHU3Ma, KOTNa, HE
YIPYXAasiCh apryMeHTanueii, meradu-
3MYCCKUM OOOCHOBAaHHWEM  HJICAJIOB,
MPSIMO MEPEXOIMIIH K BHYIICHUIO (Yac-
TO CHJOBOMY) «IIPABHJIBHBIX» MBIC-
JIeH, 1eJielt U npecTaBIeHUN.

I'me ObuTH 3aKOHBI IPUPOJIBI 0 TOTO, KaKUX OTKphUIH? OTBET siceH —
Hurge. [Ipupone v He Hy)KEH HUKAKOH 3aKOH, TIOTOMY YTO OHA cama U ecTh
3aKkoH. ToJBKO B HamIeM CO3HAHUH CYIIECTBYIOT T€ CTEIICHH CBOOOJBI, KOTO-
pele 3TOT 3akoH 3ampemaer [1]. Eme 3. KaHT roBopum: «...3T0 3By4UT
CTpaHHO, HO, TEM HE MEHEE, BEPHO, CCIH 51 CKaXy: pacCyJOK HE uepriacT 3a-
KOHBI (apriori) U3 MPHUPOJIBI, a MPEINUCHIBACT UX eii». B cBOMX mpupoaHO-
OpPTraHWYHBIX Jenax (ema, Xoap0a U T.I.) 00XoauMcs 0e3 BCSIKHX 3aKOHOB U
MaTEMAaTHKH.

Ierens y4mi, 4To JOrHKa B TOH e Mepe MOMOTaeT MBICIHUTh, KaK 3Ha-
HUS 0 (U3NOJIOTHH — IepeBapuBath numry. OH, B JAHHOM CIydae, €CTeCT-
BEHHO, mpaB. Ho Jornka MO3BONIIET KOHTPOJIUPOBATh «IIPABHIBHOCTBY UY-
KX MBICIIEH 1 IOTOMY Bceraa BoctpeboBana. Kpome Toro, xak rosopuia C.
Exwu Jlem: «CoBepImuTh HACHIIME HAJl JOTUKON MOXKET TOJIBKO TOT, KTO 00Ja-
naet etoy. [Ipomie ToBOps: caMO MBIIIUIEHHE HH B KaKyIO JIOTUKY HE YKIIa/Ibl-
BAETCHL.

TOT MCKYCCTBEHHBIN MHp, KOTOPBIA YEIIOBEYSCTBO CO3/IABAJIO THICSIYC-
JICTUSMU, CTaJ CETOJHS CIIOKHOW CHCTEMOM, BBIIICIICH U3 TIOAYUHCHUS Ye-
JIOBEKY, HABSI3BIBAIOIICH €My CBOM IICNIH U 3aKOHBI MOBecHMS. JInmeHne ye-
JIOBEKAa BO3MOXXHOCTH MPUHATHUS CAMOCTOSATEILHOTO PEIICHHS U BBIOOpA Iie-
nei npuBomUT K arpoduu pazyma. OOBIYHO CBOOOMA MPEIOCTABISICTCS TO-
raa, xorga 3abupaercs Bois. Takoit BoT change. )Ku3Hb COBpeMEHHBIX MY-
paBBEB TOMY HOATBEpPXKACHHUE. Pa3BuTHE HHTEIUIEKTa TPEOyeT HENPEPHIBHOTO
YIOpaXHEHUS ¢ TOAXOMSIIIUMHA aHTarOHUCTUYECKUMH cpenamu [2]. B oTHo-
IICHWHU C UCKYCCTBEHHBIM MHUPOM UYEJIOBEK OKa3ajCsl B TOH JKe CUTYAaIlHH,
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B KaKkoi OBUT B JPEBHHE BpEeMEHA Iepel] HETIOHATHOW €My TOorza M IOTOMY
BCEJISIONICH CTpax MPUPOOi. B Toi cuTyaluu 4enoBe4ecTBO MOIMLIO M0 My-
TH pearupoBaHMs Ha OMACHOCTH OKPYXKAKOMICH Cpelbl MyTeM CO3AaHuUs (BbI-
JICIICHUST) CPEJICTB 3alUTHI OT MPUPOIHBIX SBJICHUMN, KOTOPBIC (CO BPEMEHEM)
TpaHC(HOPMUPOBAIUCE B CPEIICTBA HANAJACHUS (B T.4. X HA CAMOTO YCJIOBCKA).
B HBIHENIHEH cHTYyaruu JIIOIU, TIOXO0XKeE, M30paal MHOH Crmocod camocoxpa-
HEHHUSA — IYTh YMEHBIIEHUS 00beMa CBOEH AEATENBHOCTH, YTOOBI M30eKaTh
SBHBIX omacHocTe. CHcTeMa CYy)KIeHNH UCKYCCTBEHHOTO MHpPa COACHCTBYET
YKPETUICHUIO €ro MbIciel B 3((HEeKTHBHOCTH naHHOW cTpareruu. CoBpeMeH-
HBI TUO OOMIECTBA CTPEMUTCSI YMEHBIINTH KyJIbTypHBIE U MOpPAJbHBIE W3-
MEpPEHUs JKU3HU /10 YNUCTO TEXHHUYCCKUX M MHCTPYMEHTAIBHBIX PacCyxkKe-
HUH.

Penurus ceifdac oTieneHa OT rocyapcTBa, a Hayka U 00pa3oBaHUE HE
OTJICNICHBl W MTPAIOT POJIb CBATONH WHKBU3HIIUHU IO MPOMBIBAHUIO MO3TOB Y
HACEJICHHS C LIEJIbI0 ompeeicHHon yHupukamuu. OO0pa3oBaHuEe CBOJMUTCS K
3ayYMBAHUIO HEKUX ICEBIOMATHYCCKUX 3aKIMHAHUNA (3alpPETOB), TO €CTh K
30MOMpPOBaHMIO, BHYIICHUIO YEJIOBEKY CTpaxa Iepe] COOCTBEHHBIM IPOSB-
neHneM. B camoMm nene, Bce M3ydann HHOCTPAHHBIN S3BIK, HO KTO UM CIIOCO-
OcH mobp30BaThcsi? EcTecTBeHHO (MPOCTO ATO HE TaK 3aMETHO), HAa TOM JKe
YpOBHE U 3HAHUS 0 MaTeMaTHKe, PU3UKE U MPOYNM XUMUSIM U OOTaHHKAM.
Kakyio mesarensHOCTs OHM CIOCOOHBI moanepxuBath? KTo XxoTs OBI pa3 B
KI3HU JJIS JleNa peraj KBaJIpaTHhIE YpaBHEHHS WIHM HCIIOIB30BAN «3aKOH
BCEMUPHOIO TATOTCHUS»?

ToMy, KTO TpeACTaBisIeT, 4YTO Oaroaaps 00Opa30BaHHIO OH MO OTHOIIIC-
HUIO K TamyacaM Ooliee pa3yMeH, Ipeajaractcs monpoOOBaTh MOCTPOUTH
XIKUHY W MHPOTY, 00ECIeYUTh CBOE MPOIMUTAHUE OXOTOH. BricTpo ybOemm-
TECh B COOCTBCHHOM HHUYTOXKECTBE, CCITU PAHbIIC C BAC HE CHUMYT CKaJbIIL.

Ha noBoa, u4To pa3Be ImIoAbl OJaroJeTEIbCTBYIONICH YEIOBEYCCTBO
TeXHOC]EpHI, — HE pe3yIbTaT CUMON03a HAyKH M 00pa30BaHMs, MOKHO OTBE-
TUTH TaK: J1a, pe3yJabTaT, HO B OIJIATy 3a HETO OTAaH OOKECTBEHHBIH map —
pa3ym. Taxol ke pe3ynbTaT, Kak YedeBHYHAS MMOXJIeO0Ka, OTyIeHHas [IeHOMH
YCTYIKH TIpaBa MEPBOPOJCTBA. YPOBEHb XH3HH M YPOBEHBb IOTPEOICHUS
MTOJIAEP’KUBAIOTCS] PECYPCOM OJHOTO MCTOYHHKA. POCT ypoBHSA moTpeOIeHus
CHIDKACT YPOBEHb JKU3HHU, IPUBOJUT K JETpajalyd YejoBeKa. Y IaiseT ero
ot o0pasa u nogoous boxwus.

KoHnkperHee u MeHEe IMOIMOHAIBEHO CMBICH MPOUCXOMSAIICTO U POJIb
TexHOC(Eepsl MOKHO OLICHUTH Ha OCHOBE aHAJHM3a BCTPEYAIOIIMXCS B MPHPO-
Jie IPUMEPOB TpaHCcHOpMAIUH PsAa KUBBIX OPTaHU3MOB B 00JIee IPUMUTHB-
Hble. [Ipumepsr B3sTH U3 AHeBHUKOB I'. CmupHOBa [3] (3aMeTka O Teopuu
nHBOMMoNMK Ononora B. ButanmseBa). Hekoropbie ¢hopMbI pakoB, mapa3uTH-
pylOIMX Ha pbIOE, NPUKPENHBIIACH K TEIIy JKEPTBBL, TEPSIOT CBOIO
300omopdHOCTE. U mpeBpammaiorcs B rpu0d, — HUTSIMA MHUIIETIHST TIPOPACTAIOT
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B peI0y. Hexotopeie m3 poIO, BRIXOAS W3 WKPHI, HOPMAJIbHO pPa3BHUBAIOTCH,
IUIABalOT, HO B OJUH IPEKPACHBI JEHb NPHUKPEIUIIIOTCS TOJIOBOM K pudy,
pOTOBOE OTBEPCTHE CMEIIAETCsl K aHAILHOMY, U pbl0a IpeBpamaercs B ac-
LUUIO0, BETYIYIO KHU3Hb PACTEHHUS.

W3 mnpuBeneHHBIX HPUMEPOB
MOHATHO, YTO CO3JaHHAs JIOABMHU
TexHocepa (ee wmHDpacTykTypa —
He(TETIPOBOBI, Ta30MPOBOMBI, AJIEK-
TpoceTH, (pUHAHCOBBIE TOTOKH, HH-
TEPHETBI W T.I.) — CBOEOOPA3HBIN
MHULIETHH.

VM «riporpeccrBHOE YeI0BEYECTBOY, IIPOPACTACT B OHoChepy U Teo
3emun, mpeBpariasch B KOJOHHIO TpuOoB-niapaznToB. Keraru, rpubsl Onoso-
T'M OTHOCAT cKopee K (hayHe, 4eM K ¢tope. Mo€ 4eTBepocTHIIINE HA TEMY:
"Muicnto kak HespacmeHux, JHcums cmanosumcs dcymro. enogex — smo mo
Jice pacmenue, ¢ KOPHAMU 8 dceryoke".

Hanexny Ha nydmuii ucxoa UMEIOT TOJIBKO KuTenu Poccum, Tak kax
BCETJ]a OTIIMYAIINCh CBOEOOpa3neM, HeXXeJTaHHEM OTKpPBhIBATh 3aKOHBI M CTpa-
CThIO K UX HeucnoJiHeHuto. He ciyuaiino, yto uMeHHo B Poccun B xony mno-
roBopka: «/lypaku 3akoHbI TUIIYT». KOHKPETHO 3TO MPOSABISUIOCH U MPOSB-
JsieTcs 4epe3 IeHeTUYeCKH 3aJ0KEHHOE HENpHUsITHE PaBHOBECHOCTH (FOMEO-
CTa3a) U B CTPEMJICHHH K MOTPaHUYHBIM C XaOCOM 30HaM, I'JI€ HENPEPBIBHO
OTKPBIBAIOTCS HOBBIE BO3MOXKHOCTHU.

BriBoa. Ilopa mpaBo3amMTHUKAM TMOTHITHCS Ha OOpHOYy 3a JIMIIEHHE
yeJioBeKa "mpaBa’ Ha 00s3aTenbHOE (IPUHYIUTENBLHOE) 00pa3oBaHue, a Tak-
JKe 3a OTAEJEeHUE HayKH OT IoCyAapcTBa (BceX Hay4yHbBIX KoHpeccuid 6e3 nc-
kiroyeHusi). [louemy, rie u Koraa npaBUTEIH MPUCBOWIN cede IpaBo Ha Jie-
¢opmaruio Hamero cozHanus? Jla emé 6ecriatno! B ycroBHsSIX pBIHOYHBIX
orHomenni? Emé A.C. [lymkun B cruxorBopenun «K moproy», nucan: «I'ne

Karurg Onara, TaM yxe Ha ctpaxke/ Vb mpocBemieHbe, Wilb THPaH».

N.B. CkoJb TeHHaTBEHO TPO30PJIMB OBLT BEJIMKHMA MPOCBETUTENH 18-T0
Beka JK.K. Pycco, npusbiBas He 00yd4aTh YTCHUIO JCTEH O JOCTIHIKCHHUS
JBEeHaIIaTHiIeTHero Bo3pacra! [lpmdeM nmaBam M yMECTHYIO IOJACTPaXxOBKY.
Ecnu Bce ke Takas Gena ciyduTcs (OUTA HAyYUTCS YUTATh paHbIIE BpeMe-
HU), To 10 12 yer 3anukinuTh peOeHKa Ha ureHHe KHUrH «[IpukimoueHns Po-
ounzona Kpyso».

Jlutepatypa

1. Botaxos A.A. JIOT'OC. — K.: «Codusi»,1998.
2. ®orens JI., Oy3uc A., Yonm M. MckycCTBEHHBINH HHTEIIEKT U BO-
JIIOLMOHHOE MonenupoBanue. — M.: MUP, 1969.

3. CmupnoB I'. 3amerku penaxropa //Texuuka Monoaexu. — 1999. —Ne7.
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Hponsnene}me TEXHOJOrui
Jla, 5mo y0obno, a 60m modiceulv au mol...
Penmuka koponst Aprypa B CTOpOHY
XaMOBAaTOTO SHKW, TBITAIONIETOCS — YIAHBUTH
€ro JEeMOHCTpalueld BO3MOXKHOCTEH 3a)KHTaJIKH.
®unbm «HoBbIe NPUKIIIOUECHUS SIHKH TIPU ABOPE
KOpoJst ApTypa»

Mozym maeu, s mocy. Most MmanTpa

Paccmorpum aBe nuBuianzanuu. AHTHYHYRO nuBuinzauuioo — Ilymep,
Eruner, I'penns, Buzantus u Oypikya3Hylo, — COBPEMEHHYIO €BPOIEHCKYIO.

AHTUYHOU MPUCYIT TIPUOPUTET MBICIH HaJ JEHCTBUEM, HO HESICHO, YeEM
MOTHBHUPOBAJIaCh MHOTOBEKOBAsI MPAKTUKA MOCTHIKEHHUSI MUPO3JAHUS, U YTO
MIPUBJICKAI0 HMHBECTHIIMM B CTOJb OECHPHOBUILHYIO IO CETOIHSIIHUM
MOHATHSIM JIeATeIbHOCTh. M3BECTHO, YTO 3TOMY OJaroJ€HCTBUIO MPUIIEI
KOHell.

TomdkoM K mepeMeHaMm, BHIUMO, MOCITYXHIO Oe3MepHOe pa3pacTaHHe
IITaTOB MPOU3BOIUTENCH TYXOBHBIX IIEHHOCTEH (KPEIoB, MOHAXOB, (HIIO-
codoB, MaroB) ¥ MEHEIDKMEHTA, MPHUBEIICEe K PE3KOMY MaJCHUIO YPOBHS
JKU3HU HApoJHBIX Macc. [la W caMu TyXOBHbBIE JUAEPHI, CKOPPYMIIUPOBAB-
[IUCh, CKATHJIMCH IO YPOBHS IIapiiaTaHOB. THUMTWYHASI KAPTHHA TOTO BPEMEHH
3amevaTiieHa B TaKOM HCTOPHYECKH JOCTOBEPHOM JOKYMEHTE, KaK CKa3Ka
«Mamnp4MK ¢ Maab4yMK» — POJAUTENH, HE UMes] BOZMOKHOCTH MTPOKOPMHUTD Jie-
TeH, YBOAST MX B JIEC, HACCIICHHBIN KaHHHOAnaMu, U OpocaroT. A OHHU BcE
BO3BpalIAOTCs U BO3BpaIiaTcs... M Toraa BO3HUK HOBBIM COLUANBbHBIN UH-
CTUTYT YPE3BBIYANHOTO BPEMEHHU — HayKa, KOTOpas, KaK H3BECTHO, pa3pyou-
J1a BO3HUKIIHN KITYOOK COIMANBHBIX IpoOieM. PeanpHO mporece 3amycTunm
lanuneit u bokoH, ycTaHOBUBIIKE IPUOPUTET AEHUCTBHSI HAaJl MBICIIBIO.

lanmneit, pakTHYECKN TEePBBI COBPEMEHHBIN YUCHBIA, OXBaUCHHBIH
31I00HOH PEBHOCTHIO K MPECTHKY, IPSIMO OOBSBII OONTOBHEH BCE TO, UTO HE
JTOITyCKaeT 00beKTUBHOW ITPOBEPKH (3TO HEAOPaOOTKA HHKBH3HIINH, CTOMBIIIAS
el cymectBoBaHus). 3a0aBHO, HO ecnu cienoBaTh [ammneo [amumiero,
[0JIy4aeTcsl, CYIIECTBYET JUIIb TO, YTO NOAAAETCS JEMOHCTPALIUY.

@.b5KOH, BIUATENBHBIHN JOPA-KAHIJIEDP, AABIIUN CBOIO MHTEPIPETALMIO
JIOCTHIKCHUH aHTUYHOW MBICIH, CHOPMYJIUPOBAN CTPATETHIO, OINPEACIISIO-
Iyl MapajurMy COBPEMEHHOW HAayKH, — MIO3HABATh 3aKOHBI (3aKOHOMEPHO-
CTH) TIPUPOJIBI MOLKO O/ MO20, YTOOBI HCIIOJIB30BaTh UX K HAIIEH BHITOJE,
pocty OnarococtostHus. PaKTUUECKH WHHUIIMHUPOBANach pa3paboTKa MHTECH-

20



Ilonoe b.M. 3a npedesamu UCKycCCMBEHHO20 UHMe11eKmdad

CUBHBIX TEXHOJIOTUH HU3BJIEUEHMS U MPUCBOECHUS MPUPOIHBIX pecypcoB. C
PBIHKA 3HAHUI BBITECHSUINCH BCE 3HAHUS, KPOME HHCTPYMEHTAIbHBIX.

IToxoxe, B 3TOM MHpe HUKAKOH 3BoIIONMU HeT. Kak MHaue COBMECTUTh
ee C MUPOBBIMH KOHcTaHTaMK? O/IHaKoO €CTh HE TOJIBKO peMHKapHalus Iy,
HO ¥ peMHKapHanus IMBWIN3anui. B cBoe BpeMs W B aHaJIOTMYHON CHTYya-
IIMY TIEPBOOBITHBIE JIFOIU BEIPA0OTaIN MOX0XKYIO CTPATETHIO, 3 UMEHHO:

— 3HATh MOBAJKH JUKHUX KUBOTHBIX,

— MCHONB30BATh JAaHHBIC 3HAHUA AT CO3JaHMS TEXHOJIOTHH yOmiicTBa
JKUBOTHBIX B KOJTMYECTBAX, HECOM3MEPUMBIX C (PHU3MUECKOI MOTPEOHOCTHIO.

OXOTHHYBSI aBTOMATHKA TOTO BPEMEHHU (JIOBUHE SIMBI HA IyTAX K BOJO-
010, KaITKaHbl Ha 3BEPUHBIX TPOIIaX) CIEIaH CBoe Jeno. Vcye3nn MaMOHThI
U JpyTHe CYIIECTBEHHbIE OOBEKTHI OXOTHL. VM Torna Ha MCIYTaHHYIO M TO-
JIOJIHYIO «IIMBHJIH3AIMIO erepei» oopymmiachk cT-PA-mHas Cuna-PA. Onnu
NONaJIM Ha MPUHYAUTENbHbIE paOOThI 10 CTPOUTENBCTBY TUPAMU, APyrHe —
Ha CenbXo3paboThl (PacTeHHEBOACTBO M KMBOTHOBOJCTBO). B Tex mecrax,
KaK IpaBHJIO, IMyCTBIHHBIX, — HE TIOOXOTHIIECS. B pesynbprare moasm OblH
JaHbl 0a30BBIE TEXHOJIOTMH, 00ECTIEYMBIINE X ONOJIOTHYECKHE W COIHANb-
HbIE TIOTPEOHOCTH B pa3yMHBIX mpenenax. OHH, B OTIHYHME OT 3BEpei, Hc-
MONB3YIONNX «IIPUCBAMBAIOIINE) METOABI, NOJDKHBI ObLTH JOOBIBATH XJIEO
«B TOTe numa cBoero». Padora (PA-60Ta) — BOT €IWHCTBEHHBINH SI3BIK IS
nmuanora ¢ 6oroM. JXKperisl (Maru) TOMKHBI OBUIM MPHCMAaTPUBATh 3a Hacese-
HHEM, COXPaHATh, IepefaBas IO HACJICACTBY, MCTUHHBIC 3HAHHUS O MHPO-
cTpoennu. Ha 3ToT mpouiecc UM ObUIO JaHO MPaBoO, MPHUBJICKATH JIFOOBIE pe-
Cypchl, HOO 3HaHUSI O MHUPOCTPOEHHH (B TOM HYHCIIE 3aIIOBEIU JJIsl HapoJa)
JIOJDKHBI OBIJIM OCTAaHABIMBATH Mpolecckl Koppynuun. Ho, moxoxe, u3 oxot-
HHUKa 32 OAHY IOIBITKY MOXXHO COTBOPHTH TOJBKO «I0700HE», a «o0pa3»
pa3MbIBaeTCs. 3HaHUS MEPEPOIIIINCH B MU(DEL | ... BOT yke cHOBa @. bakon
BBIBEJI HApOJ Ha OXOTY 3a NMPHUPOAHBIMH PECYpCAMH, HHHUIIMUPOBAB OYpXKy-
a3HYIO PEBOIIOLHIO.

Panee (cM. 3xech xe kiU «TexXHOMOTHS MO3HAHUA») YKa3bIBAJIOCh, B
YeM OTJIMYHME TEXHOJOTHMH OT Maruu. Marus, MopoXaaeT HOBYIO MH(popMa-
IIUI0, TO €CTh KIIOYM, K HEOOXOIUMBIM JUIS TOAJEP>KaHHUS UYeIOBCUECKOM
*KHU3HHU, pecypcam. CoBpeMeHHas Hayka — mpocreiimas Gopma Maruu: mnpu-
CMOTpETH, B3STh I10JI KOHTPOJIb, UCIIOJb30BaTh. JlorcTopuyeckas Oypxkyas-
HOCTb U COBpeMeHHast — anayoru. Kpome toro, kak orMeueHo B [1], Oypxya-
3Ms1 UMEET HENPEOoJOIMMYIO TCHACHIIMIO CO3/1aBaTh MUP (UKTUBHBIH (MupU-
YecKuii), MopaOOIIAIOIINi 1 pa3iaralomunii 4enoBeka. JT0 Mbl HaOJogaeM
Ha NpUMepax KaHOHU3aLUHN «yHUBEPCATBHBIX 3aKOHOB MPUPOIBI» U KAHOHU-
3alM YCTAHOBOK IPONAraHCTCKOTO TOJIKa 00 YHUBEPCAIbHOCTH, BCEOOIII-
HOCTH M OecIpefenbHON HEHHOCTH JIOCTYDKCHUH 3alaJjHOM IMBIIH3AINU.
Xots daxkTndecku €€ pa3BUTHE BEIET K Oeclpeneiy, MPEeBPalIatoIero Jio-
Jlell B MaTeprall COIUANIbHBIX TEXHOJIOTUM. ba3oBbIi MPUHIUIT MapKETUHTA —
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BO30YANTH B MOTCHIIHAIIFHOM TIOTpeOHTEIe HU3KHE TyBCTBA.

Hayka co3pmaer TeXHOJOTMH, a TEXHOJIOTHS, 4epe3 OOpaTHYIO CBSI3b,
BIIHSTIOT Ha Hee. To, YTO TeXHOJOTHI He MOPOXKJaeT, — 3TO He HayKa, a urpa
B Oucep. Ho ogHM TexHOMOTHY [T HE€ SBISIIOTCA KaTaIN3aTOPaMH, a JpyTHE
— narubutopamu. OTcroma KojebaTenbHBIA XapakTep mporpecca. He Bcem
TEXHOJIOTHSIM MOYKHO «/1aBaTh ITyTEBKY B JKU3HBY, TaK KaK OHU OECCMEPTHBL.
OueBHIHO, YTO (PU3MUECKOTO YHUUTOKEHHSI aTOMHOTO OPYXKHS HEIOCTATOU-
HO JJIS1 3aKpBITHS Bompoca. Heo0XoanMo yHUYTOXUTH MaMATh O HEM, HHade
saepHble O0MOBI OyIayT Bocco3laHbl. ['yMaHHBIX CIIOCOOOB JIsl ATOTO HE
npuaymaHo. CoBpeMEHHbIE TEXHOJIOTMM MOHHUTOPWHIA HE CTOJBKO COBEp-
IICHHBI, CKOJIbKO aMOHWIIMO3HBI, HAIPUMED: TEXHOJOTHH, IPUMEHSBIINECS B
CIIA ciyx06aMu OXpaHbl JECOB OT MOXKAPOB, JICHCTBOBAIIN JI0 TEX HOP, IOKa
B JIeCax HE HAKOIMJIOCh OIPOMHOE KOJIMYECTBO Troproueil (pakumu (CymrHsIx
n 1.11.). Korzna moskap Bce-Taku BO3HHK, TO BBITOPENIO BO MHOTO pa3 Ooublire,
YeM, ecir OBl 3THX CIIyX0 BooOmie He Obu10. MBI yacTo coobpakaeM JIMHEH-
HO, YTO €CITH YTO-TO XOPOIIO, TO em€ OOJBIIE STOr0 «YEeTro-To» OyAeT emé
JydIie, a IPUPOAHBIC POIECCH B IPHUHITAITE HEIMHEHHBL.

[Ipennonoxum, uro YemoBedecTBO (MM €r0 YacTh) MONYYHIHA JOCTYII
K JIIOOBIM MBICIMMBIM YCITyTaM M HPOXYKTaM, B TOM YHCIIE WHPOPMAIIHOH-
HbIM. Bce BHKy, CHBINTY, BOCIPUHUMAIO ¥, MOTPEOIIsIt0. AOCOMIOTHBINA TO-
Tpeburtens B ckaskax — MBaHymka-mypadok. O panpHeidnied cyns0e ero
CKa3KM CKPOMHO yMaJTYHMBAIOT: MOJ, HaMeK — JOOpbIM MOJIOAIAM YpPOK. A
BeJIb TEXHOJIOTHH «BUPTYAIBbHOMN JNEHCTBUTEIHLHOCTHY HAIICICHBI UMCHHO HA
9TOT YYMOBOH yKac — MHHUMHU3UPOBATH NEITEIBHOCTH. [lake, NOMyCTHM,
moObiBany Ha JIyHe, TOMpPEITAINA TaM «MaJICHBKHM IIarOM», OTIIPa3JTHOBAIU
mobeny u ...Bce?

B nmpunnmne coBpeMeHHBIE TEXHOJOTHH YK€ 00ECIeYMBAIOT BCE MBIC-
JUMBbIe OHoormyeckue (XJed W 3pesuiia) U ConuaibHble (POCT YHCICHHO-
CTH T.H. MEHEDKMEHTa) MOTPEOHOCTH CYIIECTBYIOUICH MOIYJIAIIUHN JIIOACH.
CoOBEpIICHCTBOBAHNE ITHX TEXHOJOTHH M TEXHOJOTHH, MPOBOIHUPYIOIINX
pocT OHoconuaIbHBIX MOTpeOHOCTEH — HebmarodectuBoe 3aHsaTHe. Kak Obl
MBI HE TIOTHOJIM B «CBOCH KOJBIOCITHY HAIMOJO00HE MYYHBIX YEPBEH B MEIIKE,
OTPABUBILUCH INPOAYKTOM CBOCH >KH3HEAEATENBHOCTH. TOT, KTO CEroJHs
MOJIABJISICT Pa3BUTHE (BHEAPCHHE) TPATUIMOHHBIX TEXHOJOTUH, SBISIETCS
CIIaCUTENEM YelloBeYecTBa. A HayKa OpraHM3yeT OErcTBO OT TOW OIacHOCTH,
CO03/1aBasi TEXHOJOTHH «XOJIOCTOTO X0Ja» (OTBJICKAs W 3aHUMasl JIIOJICH), TO
€CTh KOMIIBIOTEPHBIE TeXHOJIOTHH. Ho 3Ta NesTensHOCTh OTINYaeTcsl OT He-
00X0IMMOM paboOThI, KaK KOM(POPTHBIA «YUKEH] Ha TPUPOIE» OTIUIACTCS
OT «IKCTPEMAaJIFHOTO OTABIXa» B KOJNBIMCKOM yarepe. Crenars xied 3penu-
meM — He BBIXOA, Oyaymiee — 3a apyruM. ClieayeT HalequBaThCsS Ha CO374a-
HHE HOBBIX MHPOB, a HE Ha MCIIONB30BaHNE MHUpa HaM JaHHOTO. Tak xe, Kak
MepBOOBITHBIE THOAU (TIOJT TaBIEHUEM OOCTOSTENBCTB) TEPENUId OT TIPH-
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CBOCHUS K CO3UIAHUIO, MBI IOMIEM 110 CO3UAaTeIILHOMY IyTH. bynem co3na-
BaTh HOBBIE MHPHI JIJIS ce0sI caMHu.

IIpemmaraemeie B [2] TEXHONOTHU HE SBISIOTCS TEXHOJIOTHUSME HOBOTO
BpemeHu. U 310 mpekpacHo, HO onmacHo. [10g00HBIC TEXHONOTUH (Maruu) Uc-
MOJIb30BAJTUCH JIPEBHUMHU JUIS TTOJTYYCHHSI H3BECTHBIX BCEM KYJIBTYPHBIX pac-
TEHUH ¥ TOPOJ JIOMAITHHUX XKUBOTHBIX. B HOBOM BpeMeHH 3TO YMEHHUE yTpa-
YeHO M MO3TOMY HOBOTO KadecTBa He moiydaeTcs. CMbICT ux (Maruid) co-
crout (LI3sH, 'apsieB) B TOM, 9TO MpH ONpEACTICHHOM KOHTAKTE€ OPTaHU3MOB
TeHeTHYecKasi mporpaMMa Oosee MPUMUTHBHOTO OpTaHM3Ma ycBauBaeT (Iie-
pecTpanBaeT) reHETHUECKYI0 IPOTrpaMMy MEHee MPUMHTHBHOTO (YacTHYHAS
pennkapHanus). Tak nmpumep u3 «Mayrim» MMOKa3sIBaeT, YTO OPTaHMU3M pe-
OCHKa TMEPeXOAHT Ha 3BepUHYI mporpammy. OOpaTHBIN Tepexof, MpUMep
JIOMAITHUAX JKUBOTHBIX, BBIpakaeTcs ropaszio ciabee. [loueMy — OTeNbHBIH
pasroBop.

Cogerckuii pycckuii punocod M.K. IletpoB cumran dYeaoBEeHUECKHX
ocobell OMOJIOTMYECKH HECOCTOSATESILHBIMH, HECIIOCOOHBIMHU CHUJIAMU OJTUHO-
YeK WM Tap peajln30BaTh HEOOXOMUMBIN U WX BBDKHUBAHHS M BOCIIPOHU3-
BOJIcTBa 00BEM M HOMEHKIIATYPY IesTensHocTH. Ho, TOBOPHIT OH, YenoBede-
CTBO, KaK BHUJ, CYIIECTBYET, KOMIICHCHPYs OHOJIOTMYECKYI0 HEIOCTaTOY-
HOCTHh 0CO00¥ CHCTEMHO# OpraHM3amuel — SI3BIKOM, KOTopas TudhepeHIn-
pPyeT HEOOXOAMMBIA IS BEDKMBAaHUS BHIA O0BEM IESITEIHHOCTH B pas3iv-
4&HHBIE, TIOCUJIbHBIE I 0CO0EH (parMeHTHl W MHTETPHPYET Takue (par-
MEHTHI B LIEJIOCTHOCTH BHIIOBOHM JESTEIBHOCTH, JOCTATOYHOW MO 00BEMY U
HOMEHKJIATYpE sl BEDKUBaHUS BUna. [IpruéM, demoBedecKuid BUM, B OTIIH-
Ype OT APYIHX OMOJOTHYECKH HECOCTOATENBHBIX BUAOB (MYypaBbEB, MUEH,
TEPMHUTOB) €€ M TCHETHYECKU HECOCTOSATEIICH.

Y Ha3BaHHBIX HACEKOMBIX CIECIHAIH3HUPOBaHHBIE 0COOU (BOUHEI, pado-
Yme, U T.J.) MOSIBIIIIOTCS Ha CBET OJaronaps reHeTHYECKOMY KOIHPOBAHUIO.
Cynpba ocobu 1 COOTBETCTBYIOIEE Cyap0€ CTPOCHHE Tella Y HUX MPeoIpe-
JICJICHBI TCHETHYCCKU. B demoBedeckoM jke OOIIECTBE M3-3a TCHETHYCCKOU
HEJIOCTaTOYHOCTH YEJIOBEKA JIFOH JABIKYTCS K CHCIAATM3HPOBAHHBIM BUIAM
NESITENFHOCTH YK€ mociie pokacHus. OHU KOTUPYIOTCS B 3T BHIBI JCs-
TENBHOCTH HE TCHETUYCCKUM M HE OMOIIOTHYECKHM, a COIMATBHBIM ITYTEM.
[IpoxomuT, Tak cka3aTh, MOCTPEAAKIINIO, BO3MOXHYIO IS 4YelloBeka Ojaro-
JTapst BCESITHOCTHU €0 OMOJIOTHYECKOTO KOJIa.

IleTpoB ompenemnseT A3bIK B KadecTBE Ba)KHEHIIIETO CPEICTBA COIHAIIB-
HOro KonumpoBaHus. OBIaZeHHE S3BIKOM OCYIIECTBIIIETCS PEeOEHKOM TpH
MUHUMAJTBHON IMMOMOIIH B3POCIBIX B mepuoa oT 2 a0 5 ner. [lo MHeHUIO
ITerpoBa, B 3TO# COCOOHOCTH JETEH OCBOUTH, PAKTUIECKH 3aHOBO CO3/1aTh
SI3BIK, TPOSIBIIIETCSI 2HO3UC — HEKOTOpOE BPOKACHHOE YENOBEKY KadyecTBO,
OTJIIMYAIOIIee €r0 OT )KMBOTHBIX, UMCHHO HAJIMYWE THO3MCA JeJaeT YeIOBeKa
YEeIIOBEKOM — TBOPLIOM KYJIbTYpbl. OTCYTCTBHE THO3UCA Y JACTEHBIIICH KU-
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BOTHBIX HE MO3BOJISCT UM, BEKAMH JKUBYIIIUM PSJIOM C Y€JIOBEKOM, OCBOUTH
3HAaKOBBIA MHp KYJIBTYPHI.

Baneiimeir 0cOOCHHOCTBIO THO3HUCA SBJISACTCS €ro BCESAHOCTD. JIr000it
U3 SI3BIKOB, TPEJIOKCHHBIX PEOEHKY OT 2 10 5 JeT, cleiaeT ero CBOWM.
KcraTh, BCcesIHOCTh YEIIOBEYECKOrO KOJA MOJITBEPKAACT U HCTOPUS JKU3HU
Mayrnu. Xainb, 9TO ¢ BO3pacToM THO3KC (KaK MMPAaBHUIIO) MIOKHAAET YEIOBEKA.

MemieHre pa3syMHOTO 4eJI0BEKa OT MBIIUICHHS KHUBOTHBIX OTIMYACTCS
CcrocoOHOCTRIO JIIO/IEH ONEepPHPOBATH HE TOJNBKO C MPEICTABICHUSAMH, HO H
TTOHATHSMH.

[NonsaTus ke, B OTIIMYHME OT MPEICTABICHHN, HE HMCIOT KaKOTO-IHOO
MPOCTPAHCTBEHHO-BPEMEHHOr0 ompexaeicHuss. OHHM, Kak Obl, 00pa3ymoT
JIOTIONTHUTENHFHOE M3MEPEHHE IS CO3HAHMS 4enoBeka. [IpenmymiecTBa 3Toro
CBOICTBA CO3HAHUS OYCBUAHBI. HO M3 3TOro mpenMyInecTBa MPOUCTEKACT U
copa3MepHasi eMy OIaCHOCTh JUIA dYeloBeKa. IIpencraBieHnss W3MEHHTH
TPYAHO, a TOHATHA — JIerko. [103TOMy MaHHITYJTHpPOBATH YEIOBCUCCKUM
CO3HAHMEM HaMHOTO IIPOIIe, YeM JAPECCHPOBaTh JKMBOTHBIX. A TIOHSATHE
HEOTACINUMO OT BIIAJCHUS SI3BIKOM.

B 3axmrouenne — mpemiiokeHne K OW3HeC-TUTaHy. 371eCh, KaK —CKazall
OIMH OYE€Hb M3BECTHBIM TOBapuIl, Mbl NMOWIEM apyrum myTéM. IlockoisbKy,
KaK yKa3plBaJOCh BB, COBPEMCHHBIE TEXHOJOTHH C H30BITKOM
obecrieymBarOT JIIOJEH TeM, K YeMy OHH CTPeMSTCS, TO HEU30eKHO
MpechIlicHne. B pe3ynpTare MOSBHTCS CIOPOC HA HOBOC, a HWMCHHO:
TEOPUH MUPO3JaHUs, KOHICIIUU CIUHCTBA CYTH BENICCTBA M pa3yMa W Ha
HWHYI0 WHTCIUICKTYAIBHYIO TPOIYKIMIO ISl YJIOBICTBOPCHUS JTYXOBHBIX
moTpeOHOCTEH (KOTOpBIE BOOOIIC HE YAOBJICTBOPSIOTCS). TEXHOJOTHIO ¢
MPOU3BOJICTBA HAM HYXKHO 3aKJaJbIBaTh yKe ceifuac. ITo — OIaroyecTuBoe
3aHATHE, TaK KaK COCOOCTBYET IMPUOIIKEHHIO YelioBeka K Co3aarento.

N.B. Ha mumi030pHOCTE HaIne «cBoOO B! BOJIM» HaMekanu u ['erensb, u
[omenraysp. JIyxoBHBIE IMOTPEOHOCTH UYENOBEKAa — KaKHE-TO HEECTECTBEH-
HBIE, HEOPTaHNYHBIE W HEOorpaHMYeHHBIe. Bo3MOXHO, 3T0 IOTpeOHOCTH TIPO-
sieistromux opraam3Mm JIHK. Uepes yenoBeka, cozgaBaeMoro (BrIpamyiBaeMo-
r0) UMH KaK COOTBETCTByrouwii mHctpymeHT, oun (JJHK) ymommerBopsioT
CBOHM JYXOBHBIC (OHH JKE€ IyIIa) MOTPEOHOCTH, CTHMYIHUPYS UYCIOBEKA BBI-
OpocoM aJpeHaNHA ¥ MPUCTYIIAMUA UHTYUIMH. MBI, a 3HAYUT U HAIIe MUPO-
BHJICHHE, 0A3UPYIOTCS HE Ha HEKOM BHEIIHEM TPAHCUCHACHTHOM Hadaie, a
HA IMMAHCHTHOM UCTOKe ObITHsA. [T03TOMY Yy UeoBeKka HEeT auOu B OBITHH.

Jlutepatypa

1. Opu B. Boprba 3a Jloroc. — M.,1991.
2. Tkauyk B.H., Berayk A.W., PesnukoB K.M. Konmenmuus emuHCTBa
CYTH BelllecTBa U pazyma. — Boponex: Mcroku, 2001.
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Koe-uto0 0 cozHanuu
OaHO U mo aHce MulCjib U mo, 0 uem 5ma MulcCib. HapMeHI/Iﬂ
Bce cae/zano u3 eeujecmeda moeco ixHce, 4mo Haui CHul. @ EBKOH
Hacmano spems 2osopums o ée3decyunocmu cos3nanus. B. Hamimon

SIBnsieTcss M BEIIECTBO Marepuen?
OueBuAHO — HET. DTO TOJBKO Gopma MaTe-
pun. I Ham, BEIIECTBEHHBIM CO3AaHUSM,
JIOCTYTIHO HaOMIONaTh JINIIBb TpaHchopMma-
LIMM BEIIECTBEHHBIX 00pa30BaHUM, TO €CTb
¢dopmsbl, a He copepxkaHus. U, B Kakoi-To
Mepe, U3MEHSITh (OopMy, HO HE COfepKa-
Hue. Benp ¢opma — 3TO mues, oHa Haxo-
JIUTCS] TOJIBKO B HAIllEeM CO3HAaHWU. MBI sB-
JsieMcs He TOJIBKO HOCHTEISIMH CO3HAaHUS,
HO M, TYT Xe€, €ro MPOIYKTOM; KaK, BIIPO-
4YeM, — €ro )K€ MPOAYKTOM SBISIETCS W BCE
octaipHOE. OTIENNUTH PeaTbHOCTh OT TOTO,
KTO 3Ty PeaIbHOCTb (DUKCHUPYET, — HEBO3-
MOJKHO, 10O MO3T B MHpE, a MHP B MO3T€.

B. I'eiizenOepr roBopuii, 4T0 KOPHH JIIO00TO SIBICHHS YXOIST B ApyTrHe
MUpBI, U MBI, JIOJU, HE MOXXEM HaOJI0/1aTh U T03HABATH MPOLIECCHI, IPOUC-
XOJSIIIME B 3TUX MHpax, a CIOCOOHBI JIMIIb BOCIIPUHUMATh UX NPOSIBICHUE B
HaleM MHpE.

JlaHHBIN HaM MHp Kak Obl Ka)X[0€ MTHOBEHHE CO31aéTCs WM, B TOXeE
MTHOBEHHE — Hcde3aeT. byap mo Apyromy — BCE MpeAcCTaBIBsUIOCh OBl B BHIE
OTOOHOM TepeIuIeTEHHOMY KITyOKy 3Meit. Ho amoeo e Habarwdaemces. Kax
JHce 00vACHAEm MO CO8PEMEHHAs HayKa?

AwmepukaHCKuil ydeHslid, Mapk Yanrusu, n3ydas ¢peHOMEH TaK Ha3bl-
BaeMOH "3a/epKKM OTBETAa HEMPOHOB'" MPUIIEN K 3aKIFOYEHHUIO, — MBI TIPea-
BuanM Oyaymiee. To ecTb, BUANM BEIM 32 OJHY AECATYIO CEKYHJBI 10 MX
¢daktuueckoro mosienenus. CormacHo ero Teopum (kypHan LiveScience),
HAaIll YM CIIOCOOEH CO3JaBaTh 00pa3bl TOTO, YTO IOSIBUTCS Yepe3 OJHY Jecsi-
TYI0 CEKyHJBI B OynymeM. DTo NpeiBUACHHE TT03BOJISIET HaM OBITh HAueKy,
KOTJla B Hallly CTOPOHY JICTHUT MsY, OHO JaeT HaM BpeMs CpearupoBaTh U
moMaTh ero. C IOMOIIBIO 3TOH CIIOCOOHOCTH MBI MOXKEM TaKXkKe, HallpuMep,
YBEpeHHO MaHeBpupoBaTh B Toime. Eme Kant ormeuan kak ¢akr, — «pasym
00HapyKUBACT TOIBKO TO, YTO OH BCEIETO CO3MAaeT caM M3 CaMOro ceOs.
Wnaue — sk3ucTeHIMA — «OBITHE-BIIEpPEIN-CaMOT0-ce0s», MPOCHNPOBAHHE
ce0s B Oyaymiee. B 3TOM CyTh €IMHCTBA MBICIISIIIIETO U MBICTTIMOTO.

Buaumo, 310 M oTiMuaeT xuBoe OT HexUBOro. JKuBoe JEHCTBYyeT OT-
TAJIKABAsICh OT MPOTHO3a W, MIOTOMY, €ro JAEHCTBUS Hempenckazyembl. Ha To
ecTb CTporo JokaszaHHas Teopema llonmepa: «IloBenenue cuctemsbl, B KOTO-
po#l neicTByeT mpeacKasbIBalolee YCTPOMCTBO, HempenckazyeMmo». CuH-
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UenoBek NOXoX Ha TeneBn3op, rae Bce nporpaMmmbl UMeT MapKUPOBKY
«live», Ho nayT B 3anncu. Yepes HeGONbLLYIO 3a4EPXXMBaIOLLYIO NETO.

deHOMEHbI OCO3HAaIOTCH TOMLKO Nocrne Hee. Y CUasLmX B "MOHTaXKHON KOMHaTe"

AOOCTaToO4YHO BpeEMEHMU, 4TOGbI Bblpe3aTb 4TO YrogHo. N uTto yrogHo BCTaBUTb.
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npom Kaccannpel, nHade roops. [IporHo3 ke — Bceraa MPHOTH3HUTEIICH.
[To3TOoMy XHUBOE, OTTAJIKUBASCH OT MIPOTHO3a, YaCTO COBEPILACT OMIUOKH.

IMomuuTe HunbMBI 00 M3BEp)KCHUM BYJIKaHOB? MHOTHAa B HHUX BHIHO,
KaK TEKyIlas [0 CKIOHY JlaBa MpOXKHTaeT cebe pycio, KOTOPOro He ObUIO
MUHYTY Ha3aa. TOYHO Tak ke CO3HaHHE CO3/aeT A ceOsl HILTIO3HI0 (hH3H-
geckoro mupa. [lorydaercs, Ham aH He caM MHp (HACTOsIIee), a TOIBKO ero
TeHepanusi CO3HaHWEM — Onm3Koe Oynaymiee, Tpsgymiee. A OKpyXKaeT Hac
«JIETOIHCHY» CBEPIIMBIIETOCS — MPOIIIOE, KOTOPOE OCTAETCSA Ha dKpPaHE CO3-
HaHUs Kak ciensl B kamepe BuibcoHa. To ecTh, MPOUCXOIUT HE OTPaKECHUE
MHpAa, a €ro MojlaraHue, — CrenupuKaus peaabHOCTH. [103TOMY U HET HH-
KaKOTo «KIyOKa 3mei». M300pakeHrue Ha 3KpaHe — OHO M €CTh TOJIBKO H30-
OpakeHUe; MOSBIIACTCS U TYT JKE HCYE3aeT C IKPaHa, CMEHSSACH IPYTHM.

Hamre co3nanue paboTaeT B pexiMe, OMEPEKAIONIEM PEKHUM PEalbHO-
ro BpEeMEHH, B peXUME MaTepHaiu3alud Mbiched. Winu, mo-uHoMy, MHpPO-
37aHHe — CaMH3/1aT CO3HaHUA. BoT mouemy JIeHHH TOBOPHIIY UTO BaKHEE KH-
HO HUYETO Ha OEJIOM CBeTe HeT, MO0 OCIIbIN CBET U €CTh KHHO. A pealbHOCTh
— 3TO «TO, YETro Ha OEJIOM CBETE BOOOIIE HE MOXKET OBITEH». TPYIHO MOBEPUTH
B Takoe? A Bbl BUAUTE CHbI? WM Hamie co3HaHUE MEPEeBOJUT HEUTO IS
HAC HEMOCTIKUMOE B JIOCTYITHBIC HaM 00pa3bl? [IpuMephl B OKa3aTeIbCTRO.

[Ipumep «mapagokca TOYHOCTH» OT Komnmoroposa. Crpenok

TEOPETUYECKH HE MOXKET TONAacTh B MHIIEHb: HU TOUYHOCTH €ro Tja3a, HH
JIOBKOCTH €T0 PYK HHKAaK HE MOXKET XBAaTUTh I 3TOro. PaHee roBopwmiw,
YTO CTPEJIOK UCTIONB3YEeT KaKhe-TO HEeM3yueHHBbIE BO3MOXKHOCTH CBOCH
HEPBHOW CHCTEMBI, KOTOPBIC TIO3BOJIIIOT €My CHIeiaTh HeBbIMOIHUMOE. Ho,
MBI TENeph MOHUMAEM, CO3HAHUE <«BariisibIBaeT» BIEPEN U KOPPEKTHPYET
JIEHCTBHS CTpEIIKa, HE OMOBEIIAs €ro 00 3TOM.

Axanemnk PAH MarseeB («HuXXK», Ne8, 2010), rooput: «Uto Takoe
co3HaHHe? DTO Kakas-TO CIIOCOOHOCTb CTPOUTh BUPTYAIbHBIM MHUP MHpPO-
3manust. JJaBHO yxe TOBOPIT OMO(GU3UKU WK (HU3HOIIOTH, YTO YECIIOBEK BH-
IIUT HE CTOJILKO TJIa3aMH, CKOJBKO MO3roM. ECITH M3MEpUTh CKOPOCTH XUMU-
YEeCKHX PEaKIHi, KOTOPHIE MEPEHOCAT HEPBHBIE HMITYIBCHI, KaKETCS, 9TO
YBUZICTH OTHOBPEMEHHO BCE, YTO MBI BHINM, HEBO3MOXHO. Ho 3TO BO3MOX-
HO, IOTOMY YTO B 3pE€HHH YYACTBYET MO3T. M 10 OTJENBHBIM JaHHBIM OH JIO-
cTpamBaeT oOmIyro KapTuHY». /I TeX, KTo He BEpPHUT aKaleMHKY, Ipenara-
€TCsl, HAlIuTe KapTUHKH «magic eye» — HapHCOBAaHHOE Ha MPOCTOM JIHCTE
Oymaru meperieTeHUe 3ayPsIHBIX JIMHUIA U ISTeH, — KOTOPOE MPH OIpese-
JICHHOW (hOKYCHpPOBKE B3IIsIa, MpEBpamacTcs B 00beMHOE H300pa)KeHHE,
HUYEro o0IIero He MMEIoIIee ¢ IIOCKAM XaoTHIECKAM m300paxeHneM. Ha-
JIEIOCh, B PEabHOCTH CO3HAHMSA COMHEHHH HeT. ['e HaxomsaTcs (CymiecTBY-
I0T) IPOCTPAHCTBO U BpeMst? FIMEHHO TaM, — B HHPOPMAIIMOHHOM MPOCTPaH-
CTBe, B co3HaHuMu. A Matepus rae? B mpoctpancTtBe. A ono rae? B co3na-
mun! A co3nanme rrne? B ymHOM Mecte, cebe camom. TpaHcnsms
MIPOMCXOIAIIETO BOBCE HE IOKA3bIBAET, YTO OHO IIPOUCXO/UT.

l) «TlMoka Hapoa GesrpaMOTeH, N3 BCEX NUCKYCCTB Ba)XHEWLUMMU AN1si HAac SIBASIOTCA KUHO U LMPK», 26
B./.NeHuH (MonH. cobp. cou. -5-e u3a. - T. 44. - C. 579: becepa B. U NexunHa c A. B. JlyHavapckmum)
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B anTpomonoruu 3aMe4eH0,9T0 «MHp BOCIPUHIMAEMBIX HaMH BEIIeH U
COOBITHH MBI TBOPHM C TIOMOIIBI0 BHYTPEHHUX IIa0JI0HOB, KOTOPHIE MO-CYTH
00yCIIOBJICHBI HAIINM KYJIbTYPHBIM ONBITOM». COBCEM HE3HAKOMYIO BEIllb, 14
elle Ha He3HaKOMOM (h)OHE MBI ¥ He 3aMeTHM. AOOPHUIeHbI KAKOT0-TO OCTPOBA
B [lonuHesun He BOCIPUHUMAIOT TMPOJETAIOMIMX camojieToB. Hamum
rJ1a3a — 3TO OYKU BUPTYAIbHOHN peanbHOCTH?

To, 9TO MBI BUANM OIpEIeIICHHBIE BEIIN W MX CBOWCTBA, SBISIETCS pe-
3yJIbTaTOM IPUMEHEHUSI HAMH MTOPSAAKA, KOTOPHI MPUHST B MUpPE JIOACH IS
ONMCAaHUA MUpPA. BBINOIHEHUIO ATOr0 AEMCTBUS KaXKIbIM M3 HAC HAYUHAET
o0y4JaTbcs ¢ MOMEHTa CBOETO POKACHUS. MBI 3HaeM, UTO HYXHO JeNaTh,
4TOOBI MHpP BOKPYT Hac OBIT IMEHHO TaKWM, KAKAUM MBI XOTHM €T0 BUACTb.

OCHOBHOE, Y€MYy Y4YaTCs JIOJUM C MOMEHTa CBOETO POXKICHHSA, YEeMY
ydyatr HUX OKPYXarIurue — 3TO YMCHHUIO BUACTH MHP, BOCIIPUHHUMATHL OKPY-
JKaroIee Tak, Kak 3TO CBOMCTBEHHO 4enoBeKy. Kaxplii u3 Hac oOpeTaer 3Ty
CIOCOOHOCTh HAaCTPaMBaTh CBOE BOCIPUATHE, UTO U TO3BOJISIET HAM B JKU3HHU
BUJETh BEIM TaKWMH, KAaKUMU BUIAT UX Apyrue monau. IIporecc Bocmpu-
SITUA T.O0. CBOAMUTCS K HaBEIEHUIO MOPSAKA, K TOMY, YTO Halle BOCIPUHU-
Marolriee oTOpachBaeT OJHO M MPUHUMAET OIpPEICIICHHBIM 00pa3oM Apyroe.
Benma Tompko B TOM, YTO BMECTe C OOpETCHHEM YMCHHS yICPXKUBATH KOH-
TPOJIb HAJ HOPMAJIBGHBIM COCTOSTHAEM CBOETO MHpA, MBI OTHOBPEMEHHO BHI-
yauBaeMcsi 0€30rOBOPOYHOMY OTCEBY BCETO, YTO MOKET HAPYIIUTh YCTaHOB-
JICHHBIA TIOPSIOK. YMEHHE BHICTH BEIIH OIPENeICHHBIM 00pa3oM IpeBpa-
IIaeTCsl B €IMHCTBEHHO BO3MOJKHOE, a SICHAas KapTHHA MHpa 000padmBaeTcs
HECIIOCOOHOCTBIO NpeACTaBUTh HUYETO, YTO BBIXOJUT 3a €€ I'PaHUIIBI. Pac-
YUCTUB HEOOJBINOW YUACTOK 3eMJIH, OCPEIU OCCKPAMHUX MPOCTOPOB MHpa
Y BO3BEJIsl KPEIKUE CTECHBI, HAJEKHO 3allMINAIOIINe HAaC OT Xaoca, oT Oe3y-
MHUS1, — Mbl OCTaHABIIUBAEMCS Ha 9TOM.

[IpoBogumble B Havajle BeKa HUCCIENOBAHUS MO TEIITAIbTICUXOJOTUU
TaK)Ke JI0Ka3blBaJU MPEUMYILIECTBO CUHTE3a HaJl aHAIU30M IPU 3PUTEIILHOM
BoCTIpHSITUH. MccnemoBaHus Mo HEHPOPHU3HOIOTHH TIOKA3EIBAIOT, YTO CUTHAI
OT CeTYaTKH TJla3a MOIYTUPYET HEHPOHHYIO aKTUBHOCTH JIATEPAJIHHOTO KO-
JICHYATOTO TeJla TajlaMyca, K KOTOPOMY KpOMe 3pHUTEIHHOTO HepBa MOIXOIAT
eIl IISITh HEPBOB M3 KOPHI TOJIOBHOTO MO3Ta. TO €cTh, TO, 9YTO MBI BUIHIM,

Kak MEHUMYM Ha 80% ompenemnsercs co3HaHHEeM. VIHTepeCHO OTMETHUTh, YTO
CBCTOYYBCTBUTCJIbHBIC KJIIETKH PACIIOJIOXKCHBI HEC Ha TOM CTOPOHE CCTYATKH,
Ha KOTOPYIO Majaer CBeT M300pakeHus], a Ha oOpaTHoil. 1 cBeTy mpuxoaut-
csl JOOMPAThCS JIO0 HUX, MPOXOJS CION APYrUX HEPBHBIX KJICTOK TOJIIMHOU
OKOJIO YETBEPTH MIJLTUMETpa. Y OCIUTEIFHOTO OTBETA Ha BOIPOC— 3a4EM TaK,
HEHpOOMOIOTHS HE MMEeT IO HACTOAIMIET0 BpPEMEHH. A OTBET MPOCT:
W3BHE MPUXOAWT JHIIb Pa3IpaKUTeNb, 3aIlyCKAIOIIUK OBICTPBIA MpoIiecc
pedepeHnMn. A oCTaIbHOE — «U3HYTPHU», OT KOPHI TOJIOBHOTO Mo3ra. MHaue
TOBOPSI, pEaIbHOCTh — HE «OKHO B EBpomy», a «1ucTuiei».

27



Ilonoe b.M. 3a npedesamu UCKycCmMe8eHH020 UHMe11eKmd

Ecmu 661 Mup OBUI YCTPOCH TaK, KaK €ro MpPEeACTABISIIOT Y4YEHBIC Ma-
TepUaTHUCTHI (Y4€HBIE, Y KOTOPHIX CO3HaHHE BTOPHYHO), TO OH HE MPOCYyIIe-
cTBOBaJ OB M MrHOBeHHs (eciau Obl uwynoMm Bo3HuK). Ho, CnaBa bory, atu
y4€HbIE K IOCTPOCHUIO HALIIETO MUPA OTHOLICHUS HE UMEIOT.

[TewansHble BOMPOCH! BCTAlOT U Nepeao MHOH. MHe MHOrza Kaercs,
YTO Halle CO3HAHUE — 3TO PYAMMEHT KaKOTo-TO HEM3MepHuMo 0ojee MOIIHO-
IO M COBEPIICHHOTO /1apa, KOTOPBIA MPOSBISLET ceOsl B MTHOBCHUS MHTYH-
TUBHBIX O3apeHHU. BEI jke omrymaere, 9To Hall pa3yM «OBETCA Kak B TECHOM
MEIypKe OTOHBY», CTPEMSCh OCBOOOAMTHCS OT KAKHX-TO OKOB W IIPOUTHCH
MI0’KapoM OCO3HAHHUS MO MUPO37aHuio. Ho 3TH OKOBBI KPENKH — 3TO WIIIIO-
30pHOCTh Hamlero yma. Hamr ym, corsmacHo skcnepumenTam YaHrusu, pearu-
pYeT Ha AMHAMU4YHBINA (OBICTpBINA) MPOLIECC CO 3HAYUTEILHBIM ONO3JaHUEM
(100-500mc), oH HE MOXET «IIocHeBaTh», a 3HAYUT, W  YNPaBJIATh
JIuHaMHKO# mpounecca. [Ipomecc mpoucxomur 0e3 y4acTus yma, KOTOPBIH
SIBISIETCSI JIMIIb «HAOJI0AATENIeM», KOTOPOMY Pa3yMOM CO3/1aHa IpaHHo3Has
WITI03US O TOM, 4YTO MMEHHO OH ympasiuser anHamukod. Ilo
KaHTy: «TOIBKO TO, UTO pa3yM BCEIENO CO3AACT U3 CaMOro ceds, He MOXKET
OBITH CKPBITO, & OTKPBIBAETCSI CaMHUM pa3yMOM». MBIIIJICHHE — €IUHCTBO
MBICJISIIIIETO U MBICITIMOTO.

[TouemMy-TO B T.H. «TOYHBIX» HayKax MpH pa3pelieHuH MpodieM, He
MIPUHATO BCIOMHHATH O TJIABHOM YyYacTHHKe 3Toro aedctBa, — o CO3HA-
HUMU, kotopoe u craBUT BONPOCH M (POPMHUPYET Ha HHMX OTBETHL. DTO 00-
crositenseTBO oTMeTHn eme O. Llpénunrep: «Heoco3nanno, u He Oyaydn
CTPOTO TIOCIIeI0BAaTEIbHEIMU B 3TOM BOIpoce, Mbl UckitouaeM CyObekra [lo-
3HaHMSA U3 cepbl MPUPOABI, KOTOPYIO MBITAEMCSI IOHUMATh». MUp 171 Hac —
3TO TBOPYECTBO CO3HAHUs. MHOTHE MCCIIE0BATENN OTKA3bIBAIOTCS OT MOHU-
MaHHS CO3HAHMS KakK IMPOJYKTa WHAWBUIYaIbHON YEJIOBEYECKOH TOJIOBBI U
MIEPEXOAAT K TPAKTOBKE CO3HAHMSA KaK «KOJIJISKTHBHOTO0Y» CO3HAHUSL.

To ecTh, Ha caMOM Jieie HE CO3HAHWE MPUHAIISKUT HaM, a MBI CO3HA-
uuto. Co3HaHME — KOJUIEKTUBHBIN, CHHEepreTHuyeckuit pernomen. Ilocie pox-
JIeHUs y 4elloBeKa pacTET He TOJIBKO TeJOo, HO M OpraHbl JOCTyma K Oec-
CMEPTHOMY KOJIIGKTUBHOMY CO3HAaHWIO, — BepOAJIbHBII M 00pa3HBIi SI3BIKK
WM, Kopoue, pa3yM (yMm). MBI ceifuac He TOBOPUM, OTKY/Ia B3sUIOCH KOJUIEK-
TUBHOE co3HaHue. O0 3TOM B JIpyroi pas.

’Ku3Hp OTAENBHOrO YeNnoBeKa CIUIIKOM KOPOTKA, OH B OJUHOUYKY 3a
CBO KOPOTKHH BEK M CAMOCTOSTEIBbHO, 0€3 OCTYNA K KOJJIEKTUBHOMY CO3-
HaHuio (mpasmwibHee, mpocto k CO3HAHUIO), ocBomn OBl 32 CBOYO JKHU3HB B
MHpE MEHbIe, YeM MapThinka. Ho denoBedecTBO B I€7IOM, BCEX BPEMEH U
HapoJOB, MHUTACT, XPAaHUT M Pa3BUBACT CO3HAHWE. B3anMOOTHOIIECHHS KOJ-
JIEKTUBHOTO CO3HAHWS M WHIUBHIYAJIbHOTO pa3yMa MPOMIIIOCTPUPYEM aHa-
noruei: peka popmupyet Oepera, a 6epera HAMPaBJISAIOT PEKY.

Co3HaHMEe — 3TO HEYTO MEPBUYHOE, KaK HEUTO, YTO HENb3s OOBICHUTH
Ha OCHOBE 4ero-to apyroro. Co3HaHHE INPOCTO €CTb, U OHO, B KOHEYHOM
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cyere, U ABJACTCA €AMHCTBEHHON PeallbHOCThI0. DTO €CTh HEUTO, UTO MPOsSB-
JsieTcsd B Bac, BO MHE U BO BCEM BOKPYT Hac. To €CTh OHO TBOPUT HE TOJIBKO
WJLTIO3UI0 MaT€pPHUH, HO ¥ WIITIO3UU HALINX MHIUBUAYAJIbHBIX CO3HAHUIL.

IompoOyiiTe YCOMHUTBLCS B peallbHOCTH cO3HaHwUs. [lonyaniocs?

Takyro TOUKy 3peHUs] MPUHATO HA3bIBATh MHUCTHUECKOM, TaK Kak OHa
XapakTepHa 1151 OOJBIIMHCTBA MUCTHYeCcKUX ydeHui [1]. CormacHo Takomy
B3Iy, CO3HAHUE €CTh MIEPBUYHAS PEAbHOCTb, €CTh CYIIHOCTh BeeneHHoH,
ocHOBa ObITHS, Bce (pOpPMBI MaTepUyl ¥ >KUBBIE CYIIECTBA €CTh MPOSIBICHUS
3TOTO YMCTOTO CO3HAHMA. MHCTHYECKOE NPEICTaBICHHE O CO3HAHWH OCHO-
BBIBACTCSl HA OIIBITE BOCHPUATHS PEATbHOCTH B HEOOBIYHBIX MOJIycax CO3Ha-
HUSI, ¥ 3TOT MHCTHYECKHI ONBIT He moxmaercsa omucaHuio. OH ecTb... Ho,
OJTHAKO, TAKOB M BCAKHUU Ipyroit ombIT. [logymait o cBoeM COOCTBEHHOM Te-
ne, — ropopuit Llpu AypaOuHIO — KOTza ThI 3I0pOB, TO HE CO3HAEIIh MHO-
JKECTBA YacTel, U3 KOTOPHIX OHO COCTOUT. ThI CO3Haemb ceOs Kak eIUHBINH
opranu3M. ToNbKO KOTAa YTO-TO HAPYIIAETCs, ThI HAYMHACIIb 3aMeYaTh CBOU
ryasHele S0I0KM Wi Tianabl. [1o1o6HBIM 00pa3oM, COCTOSIHUE TEepeKHBa-
HUS BCEH pealbHOCTH KaK €QMHOrO IIeJIOr0 — 3TO 3/[0pPOBOE COCTOSIHHE AJIS
MHUCTHKOB. Pa3neneHue Ha OoTJenbHbIE OOBEKTHI JUII MUCTHKA BBI3BAHO He-
MOPSAAKOM B yME.

OTCyTCTBYEeT BO3MOXKHOCTh IMO3HAHUS NCHUXUYECKOH PpEalbHOCTH B
00BEKTHBHBIX KATETOPHUAX COBPEMEHHON HayKH.

[Jymaro, 4ro, ecinu Koraa-nnoo u nosButcs Tpyn «Co3HaHHe, KaK OHO
€CTb», TO €ro aBTOpOM OyZeT CyIIecTBO, 00JIaiatoliee HEKUM HEN3MEPHMO
Oornee Ka4eCTBEHHO COBEPIICHHBIM, YEM UYEJIOBEYECKOE CO3HaHHUE, mapom.
KakuM OBl HAy9HBIM MBIIIUICHHEM MBI K TOMY BPEMEHH HE BOOPYKUIINCH, MO-
HATb 3TOT TpyA He cMoxkeM. Ho, ecim cimydnTest 4yno, ¥ KTO-TO U3 HAC, Ha-
npuMep, 1 win Bbl, MOl BHUMAaTEIbHBIM YUTATENb, TOCTUTHET CYyTh CO3HA-
HUsl, TO 00IOCHh — 3TO OyIeT OJHOBPEMEHHO 03HAuaTh M KOHEIl BCETO CBETA.
Wurepecen Hay4HBIH B3I COBpeMeHHOTrO (uiiocoda 06 OTHOIIEHHST MUpa
K Mbiciu o mupe. @unocop Kapen CBachksH B HMHTEPBBIO ISl JKypHana
OKCIIEPT [2] roBoput: «B ¢unocodckoid Tpaauiiy HAIUIIO HEKUH CIIETOH
yToJI, Ha CYET KOTOPOro CJIEA0BaJIO ObI OTHECTH OOJIBUIMHCTBO (HIOCOPCKUX
CPBIBOB U TYNUKOB. ®uiiocodsl BO Bce BpeMeHa OTJIMYAIN MUP OT MBICIH U
HAXOJUJIHM MUP BCIOZY, KpOME ronoBbl. CUUTANIO0Ch, YUTO MUDP — TaM, «BOBHEY,
a MBICIIb — «BHYTPW», IIOCJI€ Yero BO3HMKAN (paTaJbHBIA BOIIPOC O IO3HA-
BAaeMOCTH HMJIM HETIO3HABAEMOCTH MHPA CO BCEMH €r0 OpeZIOBBIMHU «BELIaMHU B
cebe» u tak mainee... Crpocute moboro (prmmocoda wn Hedmmocoda, Beé
paBHO), rae HaxomsaTcs Bemu. OH MOKakeT Ha MHpP BOKPYT cebs. A Temepb
CIPOCHUTE €T0, I'7Ie HAXOAATCS MBICTH O Bemax. OH TKHET ManblieM B TOJIOBY.
Kaxk 6ynro cama royioBa ¢ MpICIIsIMU (Wit ©6€3 HUX) CYIIECTBYET HE B MUPE, a
uépt 3HaeT rae. I'ma3z Bugut nepeso. Jepeso B mupe u mup. Ho rnas, Buas-
IMHA MUP, — TOXKE MHP. BBIJI0 GBI TFOOONBITHBIM MOCTYIIATh IIyTHUKA, OTKA-
3aBIIero eMy Obl B 3Tom». [lo MHeHuio CBachsiHa HA TOW MPOCTONW OYEBU]I-
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HocTH (MM, mo Humme, «ockopOutenbpHOW sicHOCTH») pymarcs ¢uioco-
¢un u nonaroTcs ymbl. [leno He B TOM, YTOOBI MOHATH €€, a B TOM, YTOOBI
BbIIEpkKaTh €€ nocaeacTsud. Ecinu rias, BUaSImuil MUp, €CTh U caM MU, TO
MUD HE TOJBKO BUJUM, HO U BUJIUTY.

WHuaue roBopsi: MHp HE TOJBKO MBICIUM, HO M MBICIUT. BcroMHuMm,
KCTaTH, IEKapTOBCKOE BBICKa3biBaHUE «MBICNIO, CIEJOBATENbHO, CYLIECT-
ByIO». MUp CYIIECTBYET, IOCKOJIBKY OH MBICIUT U MOCTOJIBKY — MBICIHM.
[Momxydnm, MPUMEHNTENBHO K MHPY, HEICIMMYIO TpHaay: — CYIIECTBYET,
MbICJINM, MbICIUT. Matemaruk B.B. Hanumos, noctasui 3agady nocTpouTh
MOJIeNb «oco3Haromlel ceds Bcenennoit». 910 u OyaeT «peanbHOCTB» BO
BCei ee MoJHOTe, 00 ()eHOMEH CO3HaHHs HEe BHIOPOCHIIb M3 MCTHHHO Ha-
y4HO# KapTuHbl Mupa. Kak ckazan axanemuk Mawmapnamsuwin — ¢u-
3HMKa «yIepiach B CO3HAHUEY.

Kaxas cunma ynepxuBaeT Hamu MbIcau B mHopsake? Ilouemy Mbl He
cxomuM ¢ yma? Eciu mpenensHO JanuaapHo, CO3HaHUE — 3TO 3P QEKT, Ko-
TOPBIIl BO3HUKAET IIPH IEPEX0/ie OT OECKOHEYHOTo YMciia HENPOSBICHHBIX
BO3MOXKHOCTEH K KaKOMY-TO OZHOMY OKOHUYaTelbHOMY BapuaHTty. Co3HaHHe
U €CTh aKTyaJN3alHs eANHCTBEHHOTO OCTABIIETOCs BAPHAHTA, KOTOPBIA MpH
3TOM Oco3HaeTcs. Takol paboTOlH Ha OIlepeKeHHe CO3HAHUE W3MEHST MUp,
Tak win nHade. W momydaeTcs, 4TO MBI MPEIIECTBYeM COOCTBEHHOMY II0-
SABJICHUKO WU JBHXCEMCA II0 COOCTBEHHBIM ciacaam. DTUM 00CTOSTEIHLCTBOM
paspemiaercs aropusi ABI'YCTHHA, KOTOpast TJIACHUT: MPOIUIOTO yXKe HeT, Oy-
JIymiero emié HeT, a HacTosIiee — MIHOBEHHO, CJIeOBAaTEIbHO, BpEMs He
CylecTByeT. A pa3 OHO HE CYIIECTBYET, 3Ha4HT, HUYETO HE CYILIECTBYET,
HerjJe CyIecTBOBaTh. HETJE CyliecTBoBaTh. HaM maH He caM Mup — Kak
JieificTBUTeNbHAsl PEaIbHOCTD, a TOJIBKO JIMIIb €r0 TeHepalys CO3HaHUEeM —
"peasibHast IEHCTBUTENHLHOCTD", 3aTO Cpa3y B BapHaHTe OJIM3KOTo OyIymiero.

BHOMeTRHHST (Npen-HeltporsT) . HacTvIesne Heflponeta Tomiouwesnefi Hefiposet
[2014-2024] [2025-2034] [2035+]

PaspaloTes "EelesHEN TEXHOEOTHR" HeltpoBera:
CeTE, HETepdeitcel Moar-sonnesoTep, Heskin,
MPOTOROTEL SOMEES TAHHEIH,

Texpomorin ceepaipcTRoro | i | | | T
; o EMAT CEATE MRy
OGVHSHIEA: IPSANOCELTEN B o JECTICPIMEHTH © L ?;mw:c- i
= AR TG0 e P ]
FICTIONESORIHEED FKIOROPTERES | I | e ——
— A 1 e HkTHats | | “Hsem sefiponeta”. KoMMyHIRAOHOHHED:
S nc',‘mqi c] T S o= TPOTORMIEL OCHOBARHELE HA IONHPOBEDE MOMEITY
g & I l BigliveData NeHEA9ECKHT OPOOeccoR
Heeme LaBAHIHe TEROTYETITRHED [ | Lpdposoe B apMokomoTirecEoe
COCTORHEE COIMHEE L = ympaRgeHBe NepeXoaon B IpoayETHEHER
ROULNeETHEHOID CO3HAHMSE | | COCTOAHNE COZHAHEA

PazpafoTea HHCTPYMeHTOE H IROTOROR0E | Komermmaoe cozaaane B Hefipoaere: o1 Hedipower o
¥OPIBNCHIA OPONSEEIME KOAIeRTHRHOTS — ROIDIEKTHEOE K "Necan coSHEHAA" (eTafrIhHEL

MHITEHR | | sommeemmeen pazoman,
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OcTopoxkHO, MaTEMAaTHKA!

"Hemnoctmwkumas 3()GeKTHBHOCTh MAaTEMAaTHKH B €CTECTBEHHBIX HayKax" yMeeT 3aBeCTH II03HAHHE 3eMIISIH
B IpeMy4ne ueﬁpu ... ycnenrHee CpEeAHEBEKOBBIX CXO0JIACTOB, KOTOPBIX - CHUTAIIOCH BO 11 TeICUEneTHH OT PX,

- NpeB30iTH HeBO3MOkHO. Buruep E.
Ho cospemennvie yuenvie — Kax anko2oaux Oymolike, Kaxk 20100Hble conaemennuxu Mouces
K MaHHe HebeCHOU — MAHYMCA K MameMmamuxe.

KanT roBopun — «B KaXIoM 3HaHWU CTOJNBKO MCTHHBI, CKOJBKO B HEM
MareMaTuKn». Ho Bo BpemeHa KaHTa 1o HCTHHON MOHUMAJIA HEYTO JAPYTOE,
yeM cefyac. B Haie BpeMs JIoau NPUHUMAKOT 32 UCTUHY TO, YTO JAET JIUIIb
TaKTHYECKOE MPEUMYIIECTBO — 3a YTO IJIATAT JEHBIU, U, COOTBETCTBEHHO,
ceifuac He 3HAYUT, YTO JIFO0As MEepermoTHeHHAs (POPMYyTIaMH CTaThs COACPIKAT
HCTHHY, OTIIMYHYIO OT UCTHH 00 ee OeccomepikaTeNbHOCTH M 0e3rpaMOTHO-
cth aBTopa. Takue, HEyHayHbIE C MAaTEMaTHYCCKOH TOYKH 3pEHHS PaOOTHI,
POICTBEHHBI HalHWTKaM C Ha3BaHWeM «CIHMBa Ha KOHBSKE». TOJBKO OYEHB
Hea/IeKBaTHBIN YEIOBEK CTAHET COBATh B KOHBSK CIIUBBI WM CHIATH PAOHHY.

PaccmarpuBast BOmpoc O JIOCTOBEPHOCTH MAaTEMaTHYECKOTO 3HAHUS,
n'AnamOep yTBepKaai, 4To anredpa UMeeT JeJI0 JIMIIb ¢ YUCTO UHTEIIEKTY-
aJHbHBIMU TIOHSTUSIMU U TEM CaMbIM — C HJIESIMH, KOTOPbIE MBI CAMH CO3aeM
MOCPEICTBOM a0CTpaKiuy. Mo, MPUHIHUITEI anreOpbl MOTOMY M HECOMHCH-
HBI, 9YTO OHHU COJAEPIKAT JIUIIb TO, YTO MBI CAMH B HUX BIIOXKHIU. MaTemMaTuka
HE TIpETeHAyeT Ha MaTepHabHYIO peaji3alii0 CBOMX TNOcTpoeHuil. OHa
JUIOB NAaeT WHCTPYMEHTHI UIA OIEPHUPOBAaHUSA Pa3sHOOOPAa3HBIMH, BIIOJHE
BO3MOJKHO HE CYIIECTBYIOIINMH B PEATHOCTH, CTPYKTYPaMH.

MaremaTka — UaealucTU4ecKas Hayka, U B OTJIMYUE OT €CTECTBEHHBIX
HayK, U3y4aeT HE SIBJICHUS IMPUPOJIBL, a JJIOTMYECKUE TOCTPOCHHUS, U IKCIIEPHU-
MEHTBHl B MaT€MaTUKE SIBJSIOTCS HE HCIBITAHUEM MPHUPOJBI, @ UCIBITAHUEM
TUNOTE3 B YCIOBUSX JIOTHKH, €€ THIOTE3bl MPOBEPSIOTCS HE B ONbITaX, a B
CIIEUANIbHBIX JOTHYECKUX MPOLEAYPaX, KOTOPbIE HA3bIBAIOTCS TEOPEMAMH.

Jlornueckas ke MPaBOMEPHOCTH HEKOTO TOJ0XKECHNS HUYETO HE TOBOPUT
HaM O €ro  JeHCTBUTENIIBHOM  INpaBOMEpPHOCTH.  JlelcTBUTENbHAS
MIPaBOMEPHOCTh BEJb WINET MOATBEPKACHUS HE B MOHATHUIHONW HCTHUHE, a
SMIIUPUKE KOHKPETHBIX Cily4yaeB.. MaTeMaTuky e, C €€ CTporo
nudGepeHIIMPOBAHHON W OJJHO3HAYHO OMPECICHHOW CTPYKTYpOWi, CIeayeT
paccMaTpuBaTh KaK YacTh Hallel  MOHATHIHOMN KapThbl, a HE KaK CBOWCTBO
caMoil IeHCTBUTENbHOCTH. J[eCTBUTENBHOCTD, 3TO TO UTO IEUCTBYET.

MaremaTiKa MOKET UTPaTh HE TOJBKO POJIb HHCTPYMEHTA B TIO3HAHWUU
HCTHHBI, HO M OBITh ITyTEBOAWTENIEM B MHpP WIUIIO3HH, a TaKke 3aKPHIBATh
CBOHMM aBTOPHUTETOM BBIXOJ M3 3TOTO MHpa JUIS T€X, KTO TaM OKa3aJCs.

MaremaTtnka — 3TO MCKYCCTBEHHBIM MHTEJUIEKT BTOPOM CTYIEHHU, Cpell-
CTBO, JINIIAIOIIEE YeTI0BEKa CIIOCOOHOCTH AyMaTh HOBBIC MBICITH.

B coBpemenHoi#i ¢u3mKe CyTh Tpolecca yiiia, a Ha €e MECTO BCTaja
OHa, BeJHMKas 0OMaHINUIA, TOTOBass OOBSICHUTD JIFOOYIO, CaMylo AWKy (haH-
Ta3uio — MaTemaruka. Pusnka, 6eperuch maremMatuku! OHa BeIET B IAPCTBO
O6ecceMpicuibl B 0e3ymusi. CTOPOHHUCH e€.
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31ech YMECTHO BCIIOMHHUTB O cobadkax akanemuka [laBiosa. [TomHamTe:
3BOHOK, MSICO, CJIFOHa. MHOTOKpaTHBIN MOBTOP. Y CIOBHBIN pediekc. Tenepn:
3BOHOK, CIIIOHa ¥ 0e3 mosryueHus msca. byap cobadka «moymHee», y He€ Mor
OBl IPOM30MTH CIABUT HA BTOPOW ypOBEHb peaekCuu. A UMEHHO, CIOXKUTHCS
npencraBieHue (yOexxaeHue), yTo NPUYNHON MOsABICHUS Msca (MHCTPYMEH-
TAJIBHBIM CITIOCOOOM CO3JaHus Msica), SBJISETCS BBINEJICHHE €10 CIIOHBL. Tak
K€ U COBPEMEHHbIE yUEHBIE CUMTAIOT, YTO UX MAaTEMaTUYECKUE YNPaKHEHUS
(TouHee, BBIJENICHNUS) SIBJISAIOTCS MPUYMHOIN peaJbHBIX MPUPOIHBIX HpoLec-
coB. U Bcskue mpuIyMaHHbIe MU 3(QUPHI, TPABUTALIMN, MEPHOCTH M CHHTY-
JSIPHOCTH JICHCTBUTEIBHO €CTh B IIPHpOJe caMu 1o cede. TpyaHo n3baBUTHCS
OT YyBCTB IIPE3PEHUSI U OCTPOH JKAJIOCTH K 3THM oM. MM, kKak BO3Iyx
JaiiBepy, Kak roJIOJHBIM €BpesM MaHHA HeOecHas, Hy)KHa MaTeMaTHKa!

ABTOp 3THX CTPOK CKPOMEH M CAaMOKPHUTHUYEH U K «IMaTeMaTHKaM» Ce-
0s He mpuuucisieT. [103ToMy B JaHHOM cilydyae IMOJb3YeTCsl aBTOPUTETHBIM
mHenueM Anpu [lyankape [1], MHeHHEM, KOTOpOE, BbIpaxkasi XapakTep H
CMBICIT IPUMEHEHUSI MaTeMaTHYECKUX METOJIOB, 3BYUYHT CIEAYIOIIUM 00pa-
30M: «MOXHO 331aTh BOTPOC: MoYeMy B (M3MYECKMX HayKax 000O0IeHHe
TaK OXOTHO NPUHUMAET MaTeMaTHdeckyro Gopmy? IIpuunna 3TOrO0 NMOHATHA!
OHA COCTOUT HE TOJHKO B TOM, YTO MPUXOJUTCS BBIPAXKaTh YHCIIOBBIE 3aKO-
HBI, HO, TIPEK/E BCETO, B TOM, YTO HAOIIOJAEMOE SIBICHUE €CTh PE3yJIbTaT
CYNEpPHO3UIMK OOJNBLIOTO YHCIIA JIEMEHTApHBIX SBICHUH, MOMOOHBIX IpYyT
JIPYTy: 3HAYWT, 3/IECh BIIOJIHE €CTECTBEHHO MOSBUThCA AN((HEepeHINATBHBIM
ypaBHeHUsIM. OIHAKO HEAOCTATOYHO YTOOBI KaXK0€ JIEMEHTapHOE SIBJICHHE
MMOYHMHSIOCH TPOCTHIM 3aKOHaM; BCE MMOJUICXKAIUE COUYECTAHHIO SIBICHUS
JTOJDKHBI TIOAYUHATHCA OJHOMY U TOMY K€ 3aKOHY. TOJIBKO B 3TOM cilydae
MaTeMaTHKa MOJKeT MPHUHECTH MONb3Y, MOTOMY YTO OHa Hay4YMT HAc coue-
TaTh Nogo0OHoe ¢ nogoOHbIM. Llens ee — mpeackas3bIBaTh pe3ysbTaT coveTa-
HUSl, He IPOJIeNbIBasi €ro Iiar 3a Iarom Ha camom jene. Korga npuxoaurcs
MOBTOPATh HECKOJBKO Pa3 OJHY U Ty K€ OIepaliio, MaTeMaTHKa O3BOJISET
HaM nM30eKaTh 3TOTO MOBTOPEHUS M ITyTEM 0COOOTO poja MHIYKINH 3apaHee
y3HaTh HYXHBIH pe3ynbTar. OJTHaKO IS 3TOTO HEOOXOIUMO, YTOOBI BCE ATH
orepanuy OBUIM MOIOOHBI JIPyr APYry; B NMPOTHBHOM CIydae, OYEBHIHO,
MIPUILIOCH OBl Ha JIeJe BBIMOIHUTD UX OJHY 3a JIPYyroi U IOMOIs MaTeMaTH-
KM, OKa3zajach OBl HEHY)XHOH. BO3MOXHOCTH pPOKICHHS MaTeMaTHIECKOI
¢u3uKu  00yCIIOBJICHA TMPUOIU3NUTENBHONH OIHOPOJAHOCTBIO H3Y4aeMOTO
mpeaMeTa. DTO YCIIOBHE HE BEIOJHACTCS B OMOJIOTHYECKUX HAayKax, MO3TO-
My OHOJIOTHS BBIHYKICHA IPUOEraTh K MHBIM NpHEeMaM 0000IIEeHUS.

A MOXeT ObITh U B (PU3UKE OTHOPOIHOCTH M OTHOCHTENIbHASI HE3aBHCH-
MOCTb — 3TO JIMIIb YAOOHas [yl MaTeMaTHKOB THUIOTE3a, a HE pealbHOCTh?
Benp, 3agacTyio, IMEHHO HaJMYKME MOIIHOTO MaTeMaTHYECKOrO ammapara
CBHUJICTENBCTBYET 00 OTCYTCTBHH B PEAbHOCTH OOBEKTA €ro IMPUIIOKCHHUS.
Maremarnyeckast pu3nKa MPUHIMITHATIBHO OTINYACTCS OT (PU3UKH TEOPETH-
yecko. Martemarndeckas GU3UKa CTPOUT MaTEMaTHIECKHE MOJAECIH YXKe H3-
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BECTHBIX (DM3MYECKMX SIBJICHUH M WX CBS3M, U TOTOMY BepuHIUpyMa, a
Teopernyeckas gusnka (B CyIIHOCTH, — OECCMBICICHHOE CIIOBOCOYETaHHUE) —
MaTeMaTHYeCKHEe MOJENHN MPEAIIONaraeMbIX (GU3NYECKHUX SBICHUH, II09TOMY
(aKTHYECKH COCTOUT U3 CEPUH BYJIbrapHBIX MATEMATHYECKHX OIOTOB.

Marematuyeckasi HHAYKIUS — paboTaeT B TeX cdepax, Iae KOIHIecT-
BEHHBIE U3MEHEHHS HE IPUBOJAT K KAYECTBCHHBIM CKayKaM.

A BOT YTO MHUIIET CO3JaTeNIb «TEXHUIEeCKOro Mo3ra» AuTtonos B.M. [2]:

Peanvnviii pusuueckuti mup, u 6 mom wucie mexHu4ecKuil, MO*CHO 60C-
NPUHUMAMb UHIYUMUBHO 6 YEL0M, d MOJICHO — Yepe3 OpobaieHue e2o Ha de-
Menmul, mo ecmb no2udecku. 1Ipotids no emopomy nymu, 102uyucmol npeo-
JIOJICUNU 6 Kayecmee NEeMEHMO8 — NApamMempul, KOMopble MONCHO NOHU-
Mamb Kax gusuueckue 6eludUHbl GHEUHe20 N0 OMHOUEHUIO K YeN08eKy Npo-
CMpancmea, umelouwue pasmMepHoCmu, HANpUMep Maccd 8 KUIoSpamMMmax,
paccmosnue 8 mempax, epems 8 cekynoax. C nosenenuem napamempos mup
cman, obpasHo 2080psl, Y2108AMbIM. €20 HAYANU U300PaAXCamy 6 ude mpéx-
MEPHO20 UNU 0adHCe MHOZOMEPHO20 SPAHEHO20 NPOCMPANHCINGA, 4  CUMyayuu
— 8 hopme MHO2OMEPHO20 6eKmMOpa 8 MoM dHce npocmpancmee. Yenosex ne-
pecmarn 006epAms C60UM 21A3AM, CEOUM VUUAM U HPOYUM OP2AHAM YYECE:
8CE BOKpY2 OH CMAL UMEPSAMb ¢ Nomoubio npubopos. Toeda u 603HuKIA
HAYKA MAmemMamu4ecko2o MOOeIuposanus,, yesa3pl8arowds COCMOSHUSL ULU
npoyeccwl ¢ napamempamu. Bulsignienue napamempuyeckux 3a6ucUMocmeti 6
HayKe U MexHuKe NpuHsio 6 06a0yamom CMoiemuy noYmu Cmuxutinbill xXa-
Ppakmep: MAmemMamusuposailoch 6C€ GOKpye, 102UKA MOPHCECMBOBAIA.

Ho npuwno epemsa, u samom nHayunwiii nooxoo ucuepnan cebs; He nomoz-
70 eMy Oadice NOsAGLEHUe MAKO20 MOWHO2O HAYYHO20 UHCTPYMEHMd, KaK
INeKMPOHHAA 8blUUCTUMENbHAA Mawuna. Kasxcemes, naobopom, smu mawiu-
Hbl YCKOpUMU 3a8epuieHue mamemamuzayuu @usuueckoeo mupa. Camvim
MPYOHLIM MOMEHIMOM 8 MAMEeMAMUYECKOM MOOeAUPOSAHUL OKA3ANOCH 6bl-
ANeHUe TOSUHEeCKUX 3A8UCUMOCMEl, (OopMATU306ams KOMopble Yen08eKy
npakmuyecku e yoaémcs. ModcHo yiosums césa3b COCMOSHUA WU npoyecca
¢ 0OHUM napamempom, mpyoHee — ¢ 08yMsl, euje mpyoHee — ¢ mpemsi, d ec-
JIU YUCTIO NAPAMEMPOB npesbluaen 0ecamox, mo pewams maxKue 3a0aqu de-
JI0BEKY OKA3bIBAEMCS He NOO CULy. YCaodcHaem 0eno u mo, ymo 8 Mupe Kpo-
Me napamempos ecmb euje NPUsHAKu U Gaxmopwl, He umeiowue pasmepHo-
cmell: ux Mamemamuxa Cmopouunach éce20d. A xoeda nosgunact Heodxo-
OUMOCMb UCNONB306AMYb O NPUHAMUA peuleHull ewé u obpaswl, 3pumens-
Hble, CYX08ble U UHble, MO JOSUKA OKA3ANACH 6 ewe OoTbuleM 3ampyoHu-
MENbHOM NOJOHCEHUU. YKIOHAACL OM peuwieHus CIOMCHbIX NPAKMUYeCcKUx 3a-
0au, HAyKa MAmemamuiecko20 MoOeaupo8anuss NOCMeneHHo COuad Ha Uc-
Kyccmeo 0oKa3amenbCcme: 102uKka cmaia pabomams cama Ha cebsa. [asxce
moeda, K020a ObLI0 OCO3HAHO, YMO MHO2ONAPAMEMPULECKYIO, MHO2ONPUSHA-
KOBYI0, MHO20(aKMOPHYIO U 00pa3Hyl0 UHGOpMAYUU MON’CHO nepepada-
mbleams MOIbKO MAKUMU CHOCOOAMU, KAKUMU ONEpUpyem  dicugol Mo3e,
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Mo U moz0a HAYKA He cpa3y 6311d HA BOOPYJiCeHue obyueHue, a NO-
npedcHemy nblmanace Haumu evixo0 6 nocuxe. Ilossunocy dasxce yenoe na-
npagienue 6 Hayke — meopus pacho3HA8anuss 06paz0e, KOMopas Ucxoouid
U3 MO20, UMO MO32 HCUBLIX CYWeCcms, npedxcoe yem NPUHAMs pewerue 8 aio-
0ol cumyayuu, pacnosHaem 3mMy CUMYAyuro Jocudeckum nymem. Jlubo
CcpasHusas eé ¢ IMANOHHLIMU CUMYAYUAMU, XPAHUMBIMU 8 C80ell Namsamu,
aubo nepepabamuléas 0OPA3HYIO UHDOPMAYUIO NO ONPEOENEHHbIM 3AKOHAM —
pewarowum npasunam. CKpomuvle ycnexu 3moti meopuu 6bIHYOUIU HAYKY
ucKkamu uHvle nymu nepepabomKy CLONCHOU UHGOPMAYULU.

KoneuHo, Ha TaKOHMYHOM S3bIKE MPOTOKOJIA CKa3aHHOE BBIIIE MOXHO
M3JIOKUTH OoJee anuaapHo. [lepexosa K CTpyKType MPOUCXOIUT 3a CYET OT-
Ka3a OT METPUKH, a Iepexo]l K METPUKE — MapaMeTpu3anus — 3a c4éT 0TKasza
OT CTPYKTYpHI. B mociennem cirydae Mbl BBIOMpaeM KaueCTBEHHBIH THUITIOBOM
3JIEMEHT CTPYKTYPBI, HCIIOJIb3yEM €ro B KaueCTBE MephI (3TANOHA), YXO/s OT
Ka4ecTBa K KOJMYECTBY C OOJBIINMH MOTEPSMHU U UCKaxXeHUsIMUA. OcoOeHHO
B KOHTEKCTE JIMHAMUKH.

Crennguueckas Mpupoia TOr0 HCKAKEHHS ONpeessieTcs creudukon
Hamlero yma. Bee mpupossslie npoueccs! HUKJINYHEL. B 3ToM acnekre npupo-
na Hecnenn¢uuyHa. Hamr jke co3HaTeNbHBIA OTOOp NAaHHBIX OOHaKaeT He
MOJIHBIE METJIM 3TUX LMKIIOB, a TOJBKO AYTH 3THX IMETENb, BHIPE3aHHBIE U3
CBOCH MaTpHIBl HAIIUM N30HMPATENBHBIM (ILIEJICHAIIPABICHHBIM) BHUMAHHEM.
PesynbraT Takoil mapamMeTpu3aly BEIMISIANT OY€Hb UCKYCCTBEHHO, HOO BCE
COCTaBJIEHHOE M3 HEIKBUBAJICHTHBIX YacTeil, HE MOXKET CIIY>KHUTh IOJHOLCH-
HOW TpaHchopManoHHONH NuHHUEH. BCIOMHWUTE TPUTIY O CEeMH CIETBIX
MyJpenax, H3yJarollnX CIIOHA HAOIIYTIb.

®durocodsl roBopAT: 00pa3zoBaHKe YOMBAET )KUBYIO CYIIHOCTH YEJIOBE-
ka. OHO CTaBUT 3HAK Ha MECTO BEUIU. 3HAKOBAas CUCTEMa YCKOPSIET KOMMY-
Hukanuto. [ToHATh 0 3By4aHUIO CI0BA, O KaKOH BeIM UIET peub, — 3TO U3-
6aBisgeT 0T HEOOXOIUMOCTH YYBCTBEHHOTO CONPUKOCHOBEHHMS ¢ Hell. MHaue
TOBOPsI, 3HAK — 3TO cKopocTh. Ho Bemp, oOperast nMsi, CTAHOBUTCS PUHIIN-
MTUAJIbHO WHOM, BBIMANAeT U3 MpupoaHoro mupa. C mpeAcTaBIeHUSIMH O pe-
aJbHOCTH JIeTYe HMETh JIeJI0, YeM C CaMOM pealbHOCThIO, W MbI BCE
yarie NMPHHAMAaeM CBOM TIPEJCTABICHHS O PEabHOCTH 3a CaMy PEalbHOCTb.

HctuHa — 3TO 3MeMEHTapHOe M HEMOCPEICTBEHHOE B3auMOJIeHiCTBHE C
pEanbHOCTBIO, MPSIMOE TIOCTIDKEHHE CYTH SIBICHHH CBOMM COOCTBEHHBIM
cozHaHueM. M crenuaincToB MO CBA3SM C PEATbHOCTBIO  MHOTO MEHBIIE,
4eM 10 CBs3sAIM C OOIIECTBEHHOCTHhIO. UesoBek Temeph HAET CO BCE
GoubIeil CKOPOCTBIO HEBEJOMO KyZla, OpPUCHTHUPYACh TOJNBKO «IIO
MIOKa3aHUSAM TIPHOOPOBY.

Jlutepartypa
1. ITyankape A. O Hayke: niep. ¢ ¢ppanu. — M.: Hayka,1983.
2. AntoHoB B.M. OOyuaemble cucteMsl ymnpasieHus. — Jlumenk: M3a-Bo
JvnI'TY, 1998.
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HNudopmanus
Bcenennas eviensioum cxopee xax éenuxas
MblCTb, YeM Kak genukas mawuna. JIx. JxuHc

Wudopmanus — 3T0 KOZOBOE HPEACTABIEHHE CTPYKTYPBI, — CTPYKTYpEI
COOBITHSI, TIO3BOJISFOIIECE 3alIOMHUTH (3aKCHPOBATH B MAMSITH) 3TO COOBITHE
B (popMe YIOOHOM IS peau3aliy MOCIeAYIOMNX KOMMYHHKATHBHBIX B3aH-
MOOTHOIIICHNH OpraHW3aliy ¢ APYTUMH OpTaHU3aIisiMA. IIpu oTCyTCTBHI
MaMSTH U A3bIKa KOIUPOBaHMS, HHPOPMAaNKs CyIIecTBOBATh He MoXeT. Ecin
OBl JTFOTM OOIIATUCEH TEJIEeaTHYECKH, TO, BEPOSTHO, ITMChbMEHHOCTh Oblia ObI
ueporimduueckoii. BoaMoxHo, coxpaHuBIIeecs: HEPOrTUPHUIECKOE TUCBMO —
9TO Hacjenue 3a0bITOr0 HAMH CBOETO TeNenarnyeckoro nporwtoro. [Ipeacras-
JICHUE CTPYKTYPHI COOBITHS €0 KOJIOM 00ECIeYHBACT U TO, YTO MBI Ha3bIBaEM
ckartueMm uH(opManuu. Pedb umeT o 3aMeHe MONYYCHHOTO ACCKPUITHBHOTO
oTpeneNeHus], KOHCTPYKTHBHBIM ompenencHiueM. Ho Takas 3aMeHa BO3MOX-
HAa, €CJIH MOTydYaTelb PacloiaraeT MOJENIbI0 COOBITHI JaHHOTO THa. MOXHO
cKkazarh: nHpopmanms — 310 onrdpoBaHHas cTpykrypa. Mudopmanus B cedbe
— 3T0 cTpyKTypa. MHpOpManus — 310 cHATOE pazHOOOpasne CTPYKTYpH U HE
Oosee Toro. DTH ompenaecHUs M30aBISIOT HAC OT HEOOXOAUMOCTH JCIUThH
uH(pOpMAaNUIO Ha TUITEI (CMBICIIOBAs, IICHHAS U T.IL.).

WHdopmanmonHble MpoLecchl — 3TO pacnpocTpaHeHne (MoanpUKanus)
CTPYKTYP, OHH HIYT MOJ aKKOMITAHEMEHT YHEPreTUYECKUX PEOOPa3OBaAHUN.
W3BecTHO, YTO KOJIMYECTBO THIIOB CTPYKTYp KoHe4dHo. VHTepecHO, 4TO, He-
CMOTpSl Ha pa3HOOOpasWe TIeHETHYECKHX IpOrpaMM, TI€HETHYECKHH KO
(sI3BIK, HA KOTOPOM «HAITUCAHBD) TCHETHYCCKHIE TPOTPAMMBI) OJMH M TOT XKE
y BCEX OpPraHU3MOB. J[OMOJTHHUTEIBEHBIM MPUMEPOM K PACKPBITHIO MOHSTHUS
WHPOPMAIIMH MOXKET CTaTh IPUMEP COIOCTABICHHUS HEKOH TEPPUTOPUU U
KapThbl 3TOH TEPPUTOPUH. XapaKTep TEPPUTOPUANBHBIX CTPYKTYP B KOJOBOM
MPEICTAaBICHAN OTPaXXeH Ha KapTe. byas TeppHUTOpHs aOCOIIOTHO POBHOI
(6eccTpykTypHO#t), TO Heuero ObuT0 OBl KOAUPOBaTh. Het pasHooOpasus ams
cHATHA, — HHQOpMAIHsI 0TcyTcTBYyeT. OTHAKO B HAIIEM CO3HAHMH HAXOIUTCS
(ecnu He cnenoBaTh bepkiy) He cama TEPPUTOPUS, a TOXKE TOJIBKO €€ «Kap-
Ta». Hackosbko 4ecTHBIM TomorpadoM sIBJISETCS Halle CO3HAaHHE — eIlE TOT
(xanTOBCKMIT) Bonpoc. Tem He mMeHee, roBopsi 00 MH(GOPMAINH, Bcerja ciie-
JyeT UMETh B BHIY TPHALy — TEPPUTOPHS, KapTa, co3Hanue. KoHeuHo, kKo1o-
BOE€ TpEACTaBICHUEC CTPYKTYpHl (WMH(OpMAamus), B CBOIO oOdYepelb, UMEET
CTPYKTYPY, HO 3Ta CTPYKTypa MOCTPOCHA YK€ TI0 eAMHON JUIS BCeX KapT CHC-
Teme. MOXHO YBUAETH U HHYIO 00Jee AMHAMUYHYIO TPHALY:

«Aymeopmayus, Ungopmayus, Hoenmupurayusy = « Tpancasiyusny,
BeJlb, MU HE TOJIbKO TIpecTaBieHue (in), Ho emé u Bouis (out).

Pasymeercs, cymecTByeT MHOKECTBO Pa3HBIX CHCTEM JUIs OpraHH3a-
MK MHPOPMAIMU U, COOTBETCTBEHHO, BCTAET MpobiieMa MepeKoJUpOBaHHs,
HO 3TO yX€ YUCTO TeXHHUYecKas nmpodiaeMa. OHaKO HEMIOJIHOTA IepeHoca
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CTPYKTYp «TEPPUTOPUI» HA IKPaH CO3HAHUS TaKUM «Tomorpadom» Kak Ha-
e CO3HaHHE MPHUBOJUT K MPOSBICHUIO MPOCTO MUCTHYECKOTO (peHOMeHa,
HAJIMYUIO OMIMOOK B JEHCTBUSX deloBeka (opranusma). MOo>KHO JIM 3TO OIl-
paBaate? Jla. Yk caummkoM OOIIMpHA «HAIa TEPPUTOPHUS» U OE3MEPHO
cioxeH ee penbed. He BMeraeMcsi MBI B 3aKOHBI IPUPOJEI, & BOT 3JICMEH-
TapHBIC YaCTHUIIEI 0E30MMO0YHO CICAYIOT 3aKOHAM MPHUPOIBEI 03 BHINMOTO
HanpspkeHus. JleiicTByroT o npeamnucanuio. [Toxoxe, 9To GpyHKIIMOHAIBEHASL
«TEePPUTOPHSI», HA KOTOPOH AIIEMEHTAPHBIE YaCTHIIB «IIPOITUCAHBD, TOCTa-
TOYHO KOMIIAKTHA M OJIHOPOJHA. Y HUX TEPPUTOPHS «COBMAACT» C KAPTOM.
OHM HE M3MEHSIIOTCS, 3TO CJEIyeT U3 UX HISHTUYHOCTH (BCE DIIEKTPOHBI,
HarpuMmep, OJMHAKOBHI). T.e. OHM BHEBPEMEHHBIE U, CJIEIOBATEIHHO, IOJI-
HOCTBIO BIMCHIBAKOTCS B TPU M3BECTHBIX MPOCTPAHCTBCHHBIX H3MEPCHHUS.

3araJlouHBIM MPENCTABISAETCA TAKOE SBJICHUE, KaK MIPAKTHYECKH OJIHA-
KOBOE€ BOCIIPHUATHE Pa3HBIMU (Pa3IMYHBIMK) JFOJABMHU OJTHOTO M TOTO K& 00b-
ekta. Takoe MOrJIo ObI OBITH peaTM30BaHO YePe3 SAUHBIN IS BCeX (M €IHH-
CTBCHHBII) MEXaHU3M BOCIIPHUSATHS, & UHOC «TEXHUYECKOE PEIICHUE U MPEJ-
CTaBUTH HEBO3MOJXKHO.

T'oBopst 00 wHpOpMAIMK, HENb3s HE YHOMSHYTh O PaCIPOCTPAHCHHOM
TEPMHUHE «KOJIMIECTBO MH(OPMAIMI», TeM 00Jiee YTO MBI YK€ €ro TOJIBKO YTO
npuMersu. C 3TUM TEPMUHOM CBsi3aHa HEKOTOpasi HESICHOCTh, 00, 3a4acTyI0
MIPEATIoNaraeTcs, 9T0 €CIIM W3BECTHO, YTO TaKOe KOJIMYECTBO MH(OpMAIIIH, TO
JIOJDKHO OBITH SICHO, UTO Takoe mHpopMarwms. [To aHamorum MOxHO ObLIO OBI
CKa3aTh: pa3 MBI YMEEM M3MEPATH KUIKOCTH W CHITyYHe MaTepHaibl BEOpaMHu,
TO U O CAMUX JKHIKOCTSIXH CBIITYYUX Marepuaiiax 3HaeM Bce. Ha moHsTHH
«KOJIMIECTBO MHPOPMAIHN», BO3MOXKHO (Kak ckazai 0bl Hurmre), mposiBisieTcst
nobe/1a HayYHOr0 METO/Ia HaJT HAYKOW B MHTEpECcaX TEXHHUKH.

®unocods! TPaKTYIOT HHAOPMAIHIO KaK KaTeTOpHabHOE 3BEHO IUIS CBS-
3M MEXIYy MHpPaMH — (U3MYECKUM M MEHTAIbHBIM. EE HEIb3st OTHECTH HH K
(bHU3MYECKOMY MHPY, HH K MHPY MEHTalIbHOMY. MHGbOPMAIIMOHHBIH TIpoIiece —
CPEACTBO MEpeHOca MEHTaJbHBIX CTPYKTYp Ha (u3uyeckue u Haobopor. B
3TOM CMBIC/IE WH(POPMAIMOHHBIE HPOLECCHl MOJOOHBI JIEMOHAaM, KOTOpBIE,
IO TPEACTABICHUSAM MHUCTHKOB, PCANTU3YIOT (DYHKIIMU MOCPEIHUKOB MEKITY
MHPOM MAaTCPUATEHBIM, © MUPOM aCTPAIIbHBIM.

B wunaniickoit ¢unocopun ectb TpeThst Gopma OBITHS, MpeIcTaB-
JICHHAsl KaK TO, YTO CYIIECTBYET IPH ONPEACICHHBIX 00CTOSTENBCTBAX U HE
cymiecTByeT camo o cebe. st ee 0003HAYCHUS UCTIONB3YIOT CIIOBO MA¥s.
Hanpumep: Gensiif kpyr Ha 9epHOM (OHE, TPAHUIA MEKIY YSPHBIM U OCIBIM
IBETOM HE IPUHAIUICKHUT HU OeIOMYy, HU YepHOMY, HO IMEHHO OHA OTpeie-
JSeT TO, YTO MBI Ha3bBaeM (popmoii kpyra. ['panuma uépHoro u Gemoro He
HMeeT MaTepHalbHBIX pedepeHToB B (opme perpeseHTammidl. Ita ¢dopma
CYIIECTBYET TOJBKO MPH COBMECTHOM HAJIHYIHH OEJIOTO W YePHOTO IIBETa U
HE CYIIECTBYET cama o cebe, MOITOMY OHa o0JiagaeT NPHPOIOH Maiiu.
IMpupona undopmanuu — mMaiisi, 100 OHa CYIIECTBYET TOJIBKO IPH HAIUYUU
Pa3IMYHi, U TOJBKO MPH HAIUIHU TOTO, KTO UX BOCIPHHUMACT U TOJKYET.
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danToMacTuKa

Ilpeocmagnsemcss mHe, wmo On1 Hayaid,
OQ0JIICHO PA32PAHUMUMb 80M KaKue 08e 8euju.
umo ecmov 8eyHoe, He umeuee 603HUKHOBEHUS
bblmue u Umo ecmov 6e4UHO 8O3HUKAIOUEE, HO
Hukoz0a He cyujee. IlmaTon

W Anppeit 3akpuyan: «fl nokuHy npuya,
€CJTH ThI MHE OTKPOCIIb CeKpeT!»

1 Cupnxaprxa orBetni: «CriokoiiHo, AHzpeit,
Hukakoro npuyana 3aech Her...» B.Ilenesun

IIpeamoyna

W3BecTHBIN HCclenoBaTellhb TECOPHH HM300pETAaTENBCTBA ANBTIIYILIED,
00HApPYKWJI HHTEPECHYIO0 0COOEHHOCTh PAa3BUTHS TEXHUKH — OHA HJIET 110 My-
TH TIOBBIIIICHHS €€ HAeaTbHOCTH. TexHIKa pa3BUBaeTCs Tak, YTO BHAYAIE IS
BBITIOJIHEHHUS KaXXAOW (YHKIMU CO3JaeTcsl creuuaibHoe ycrpoiictBo. Ha-
IIpUMep, OTKpBIBAJIKA A7 OYTHIIOK. [locTeneHHo pa3BUTHE OTKPBIBAIOK IO-
Ka3bIBaeT, YTO OHU CTPEMSATCS K MIealbHON OTKpbIBaiKe. Toi, KOTOPOH HeT.
WneanbHast OTKpBIBAIKA — KOT/la ¢ (DYHKIMIO BBIIONHSET OyThUIKA. 31€ch
OTKpBIBaJIKa ()aHTOMHA.

Tak nmeificTBYrOT M300peTaTelny, JIOIU, a YK IMPUPOAa-TO TOJDKHA HC-
MONTB30BaTh MPUHIMIT (GAaHTOMH3AINN TPOCTO TOTAIBHO. Benb, «KOHCTPYK-
TOPCKHE 3aMBICITBI» U «TEXHOJOTHM» IPUPOABI HAMHOTO MPEBOCXOIAT YeIo-
Beueckre. OTHAKO HY)KHO 3TO 3aMeTHTh. PaHTOMHOCTh TpeOyeT K cebe mo-
BhIeHHOTO BHMMaHUs. [lyankape rosopmi: «lloxHas xoHcmupanus — GyH-
JIaMEHTAJIbHBII 3aKOH IPUPOJBD».

Koneco ¢ uzmensemoir ceomempueii

C mepBoro B3rJIsIIa, BOIPOC: MMOYEMY HpHUpOAa He
WCTIONIB3YEeT MPUHIMI Kojeca? — MOXKET IOKa3aThCs
cinoxHbpIM. OTBET: B T€ BpeMeHa He ObUIO XaliBeeB —
He npuHumaetcs. Ho, ecinn MblI BO3BMEM, CKaxKeM,
KOJIECO TEJIETM M Ha 000je Iepe] KaKAoh cruiei
MBICJIICHHO CJICJIaeM IMPOIMI, TO KOJECO CTaHET BEI-
IIIAICTh KaK MHOXKECTBO (TI0 YHCIY CIIWI[) HOT, pac-
MOJIOKECHHBIX IO KPYyry. Buaum, npupoaa B cBoéM
KoJIece O00OMIIACH BCETO «Iapoil CHIDy (OCTaJIbHEIC
(haHTOMHBI): IBE TPEX3BEHHBIX HOT'M C MHO)KECTBOM
cTereHei 013060;[1)1 00pa3yIoT KOJIECO ¢ U3MEHIEMOU reoMeTpre. Y paBis-
sICb CO3HAHUEM M ITOJICO3HAHWEM, HOTH IPHU IBWKCHUU BBIIOIHAIOT (YHK-
IO KOJIeca ¢ M3MEHSEMON TeoMeTpuel (MEeHSeTCS MHOXKECTBO XapaKTepH-
CTHK, B T.4. U IHAMETP, IIPH aJanTaiyn K pensedy mectHocTH). Koneca xax
OBl HEeT, a QYHKITUS €TO BBITOJIHACTCS OJIECTSIIE.
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Hanomexnonozuu u panmomusayus mexnocgepol

B pabore «BBenmenue B Teopuro KOH(IHKTa» aBTOpH (IpyXUHHH U
KonTopoB) oTMevaroT: «TeXHOIOTUST BTOPIJIACH B HAHOMETPOBBIC U BTOpIa-
€TCS B aHTCTPEMHBIC Ta0apUTHl. JTO O3HAYAET, YTO PaOOYMM TEIIOM TEXHU-
YECKUX YCTPOUCTB CTAHOBUTCS BCE (PH3MUECKOE TEIO YCTPOMCTBA, KaK 3TO
HMEEeT MECTO B JXKMBBIX OpPTaHM3MaX — BCE TENO SBISAETCS OTHOBPEMEHHO
MIPOYHOCTHBIM KapKacoM, HOCHTEJEM SHEprud, WHpOpManud U (yHKIHN
(HarmIOMHUM, YTO B MEXaHHYECKHX yCTpoicTBax 99% ¢Qusmueckoro tena miu
0oJjiee SBISETCS MPOYHOCTHBIM KapKacoM)». 37ech CIeNyeT OXHIATh Jaiib-
HEWIIero pa3BUTHS YCTPOMCTB C MPOTPaMMHOM JIOTMKOW Ha OCHOBE HEWpo-
KOMIBIOTEPOB U KBAaHTOBBIX ITPOIIECCOPOB.

MamemamuyuecKkuii KOHMUKYymM U panmomnocms mamepuu

W3BecTHO CBOWCTBO MaTeMaTHYeCKOI'0 KOHTHHyyMa: Ha €IMHUYHOM
unrepsane [0,1] mepa Jlebera MOIIHOCTH MHOXKECTBA MPPALMOHAIBHBIX YH-
cen («TONIIMHA») paBHA €AWHUIE, a Mepa MOIIHOCTH MHO)KECTBA PaIHO-
HaIbHBIX YHCENl — paBHa Hyx0. Eciam pacnpocTpaHHTh 3Ty aHAJIOTHIO HA
«(hU3UYeCKMiA MHp», Mepa MOITHOCTH HEM3MEHHBIX Bemeil coctaBut 0 (Mx
IOYTH HET), a ocTajmbHOe (IIycTOTa), MHOXKECTBO C MEPOW MOIITHOCTH — 1.
Buanmo nostomy npupoa u «0OUTCs MyCTOTH. A BbI Obl HE HCITYTaIHCh?

Danmomnocms Hawell HcU3IHU

Hac no 3apoxaenus He ObLIIO B 3TOM MUpE OSCKOHEYHO JOJTO, M HE
Oyner OeckoHe4yHO paosro mocie cmeptu. [lomydaercsi, Hama KOHEYHas
KH3HB, 110 CYTH, — (aHTOMHA.

Baoouxa Yocyan I]301

B tpakraTte npeBHekuTaiickoro ¢umocoda UkyaHI3bI pacCKa3bIBAETCS,
KaK OJHaKIBI eMy NPUCHWIOCH, OyATO OH 6abouka, Becesio mopxaromas Haj
ayrom. W BOT, NpOCHYBIIKCH, (hMIIOCO] JONTO HE MOT MOHAThH: CHUIIOCH JIN
emy, UKyaHI3BI, 4TO OH 0abouka, WM 0a0OYKe CHHUTCS ceifyac, 4YTo OHA —
WxyaHI3HI.
Danmomnvle 601U

MHorue ciplmany o (aHTOMHBIX O0JIIX, MHOTHE M OLIYIIAIN UX, KOTraa
Gonena rosoBa. MBI M NPOM3BOJMM MBICIH U, OJHOBPEMEHHO, SBISIEMCS
NPOJYKTOM HAIlIUX MBICIEH, KOTOpBIE HE CYIECTBYIOT OTACIBEHO OT TOr0, KTO
ux BocpuHUMAaeT. U MbI 11t cebs B cebe — HedTo Bpoae GpaHToMHOHN Oomu —
HE CYyLIECTBYeM BHE BOCHPHUATHSI. MOXXeT OBITh, MBI IIPOCTO CHHMCS
(MHUMCS), U cebe W Opyr Opyry, a PeNbHBIH MHpP HAXOIUTCS 3a TPaHBIO
yma? ITotomy 4TO, peanbHO TO, YTO HE3aBHCHUT OT CYOBEKTA.
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Ippgpexm Kupnuan

O¢ddexr cBeucHHs pa3IMYHBIX 0OBEKTOB B 3JICK-
TPOMATHUTHBIX TOJSX BBICOKOW HANPSKCHHOCTH W3-
BECTEH C HE3almaMATHBIX BpPEMEH («OTHH CBSTOTO
OnbMmay). Ho 0coOblil MHTEpEC 3TO SIBICHUE BHI3BAIIO
nocJie nosyueHus cynpyramu Kupnuan nzo0OpaxeHus
(dororpacdun) dhanTomMa pacTeHHS — Ha BBICOKOYAC-
TOTHOH (hoTorpaduu JmMcTa PaCTCHUS C BBIPE3aHHBIM
YYaCTKOM, CBETHJIACh PeabHO OTCYTCTBYIOIIAS YacTh
ycta. ['0BOpSAT, CBETHIIACh CO BCEMU MPOKILTKAMHU.

Maiia

B eBpomnelickoli TpaauLIuu MBIIIICHUE CTPOUTCS Ha JIOTUKE ApPHUCTO-
TeJIs, YTO-TMOO0 TOJIBKO CYIIECTBYET WJIHM He cymiecTByeT. Ho ecTh m TpeThs
(opMma OBITHS, TIpEACTaBICHHAS B MHAMUCKOW (IIOCOUH KaK TO, UTO Cy-
IIECTBYET IPU OINPEAEICHHBIX OOCTOSTENBCTBAX W HE CYIIECTBYET CaMO IO
cebe. /st ee 0003HAUSHUS UCTIONB3YIOT CIIOBO Maiisi. Hanpumep: paccMoT-
puM Oenslit KpyT Ha yepHOM (hoHE. I'paHuIla MeXITy YepHBIM H OCNBIM IIBe-
TOM He IPUHAUICKUT HU O€JIOMY, HU YepHOMY, HO IMEHHO OHa OIpe/ieNnseT
TO, 4TO MBI Ha3biBaeM (OpPMOH Kpyra. OTa (opMa CyIIECTBYET TOJIBKO IpU
COBMECTHOM HaJIMYMK OEJIOr0 W YEepPHOTO LIBETA B HAIIEM BOCIIPUSITHH, U HE
CYIIECTBYET cama 110 ce0e, MOATOMY OHa 00JIaaeT MPUPOAOH Maiiu.

Ob6pazosanue ecmecmeeHH020 UHMENNEKMA, (PAHMOMHBIM HYMéEM

PaccMoTpuM mocTpoeHne TakoW OpraHU3aIMH KaK CETh CBSI3H C KOMMY-
Talyel KaHAIOB MM ¢ KOMMYyTanuel naketoB. CeTH CBS3M COCTOST U3 y3JI0-
BBIX CTaHIMH (C QYHKIMAMH KOMMYTAIM{) U MHOTOKAHAJIbHBIX JTMHUH CBS-
31, COCIMHAIOMNX 3TH CTaHIMH. Ha y3max K craHuusSM aOOHEHTCKHMU JIU-
HUSIMH TTOJKITIOYEHBI TIOTpeOuTeNnn ycuyr cBsi3u. CeTb, KaK NMPaBUIIO, HE SB-
JsIeTCsl TIOJTHOCBA3HOW, HO JIIO0OH y3€sI CeTH MOXHO COEIUHUTH C JIOOBIM
JIPYTHM Y3JIOM TOH € CETH TPaH3UTOM Yepe3 APYTHe Y3Jbl 3TOH K€ CETH CO-
CTaBHBIM KaHAJIOM CBSI3H, 00pa3yeMbIM C IOMOIIBIO CPEACTB KOMMYTALUH
CTaHIMH M3 MPOCTHIX KaHAJIOB cBsi3u. [IpocToii (HecocTaBHOM) KaHa Mpen-
CTaBJIsI€T COOOM YacTh MPOITYCKHOW CIIOCOOHOCTH JIMHWUH CBSI3H, HAIPSIMYIO
COCAMHSIONICH 1Ba y37a. Y3II0Bask CTAHIM CTAHOBHUTCS CETEBOH, ecin odpe-
TaeT CIOCOOHOCTH peIlaTh 3aJady OpraHH3alil COCTABHBIX KaHAJIOB B COOT-
BETCTBUH C TPeOOBaHHUSAMH MOTpeOUTENEH, pemast e€ COBMECTHO C APYTUMH
CETEBBIMH CTaHIMSMHU C MCIIOJIB30BAaHHEM OOIIETo IS BCEX CETEBBIX CTaH-
Ui KaHana curHaiau3anuy. Co3qaHHbIe COSANHEHUSI MOYKHO HE pa3pyllaTh,
a TIociie 0CBOOOXKICHUSI COXPAHATh YIS MTOBTOPHOTO NMpuMeHeHus. U Tak mo-
Ka HE TMOHa00sATCS ONMHOYHBIC TPAH3UTHBIC YUYaCTKH 3THX COCTaBHBIX KaHa-
JIOB WJTH UX COBOKYITHOCTH, COCTOSIINE W3 YK€ COCAMHEHHBIX OJMHOYHBIX
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Y4acTKOB [UIsi 00pa30BaHMS HOBBIX COCTABHBIX KAaHAJIOB, — KAHAJIOB IS
yJIOBJIETBOPEHUSI HOBBIX MPEIIOYTEHUH NOTpeOuTeNeH.

[lonsTHO, YTO B 3TOM Cily4yae, IIPU JAOCTATOUYHOH CTaOMIBHOCTH TIpe.-
MOYTEHHUH MoTpeduTeNel, — BpeMs MpeJoCTaBICHHs YCIIyT CBSI3H M MX Kade-
CTBO 3HAYUTENHHO yaydmutcs. Beap oOpaszyercst COBOKYITHOCTh TOTOBBIX K
UCTIONIb30BAaHMIO (M, KakK IPaBMIIO, BOCTPEOOBAHHBIX) MPOTECTUPOBAHHBIX
TIPEABIYIIMM HCIIONB30BaHHEM coeuHeHni. CBoeoOpa3HOe HCKPHUBICHHE
nHPOpPMANHOHHOTO TIpocTpaHcTBa mo aHanorud ¢ OTO DitHmreitHa. Bens
COEAMHEHUS] HE TOJIKO XPaHAT CIebl 00 yCIyrax CBSI3M, OKa3aHHBIX MOJb-
30BaTeNsIM, HO U ABILIFOTCS] MAMATBHIO 00 WX THIHMYHBIX MPEATNOYTEHUSX (MH-
(hopMaIOHHOM TATOTEeHHH). Hy’KHO BCETO JIMIIB «HAYYHUTH)» CETEBYIO CTaH-
LUIO OTIEPUPOBATH HE TOJNBKO C MPOCTBIMU KaHAJIAMH, HO U C MX arperaTaMu
(coenuuenusmu). I HaydnTh Bce CTaHIMH, YTOOBI MOJTyYmiIach emé Oosee
«yMHas» cucteMa. HayduTh «MBICIUTB» PEKYPCUBHO: «JE€Talb AJS MOCTPOE-
HUSI COeTMHEHUs 3TO 1) mpOoCTOi KaHai, a Takxke 2) AeTalb AJs OCTPOCHHUS
COEIUHEHUS, K KOTOPOH MOAKIIIOYEH NPOCTON KaHam». B mpuHIune ceresbie
CTaHIMM yXX€ YMEIOT JeNaTh JUIMHHBIE COEAMHEHHUS, HO HE 3HAIOT 00 3TOM.
HyXHO TONBKO «HamoMHUTH» UM 00 3ToM. Jlanpime oHn OyxyT oOydaTbes
CaMOCTOSATENILHO, CO00Pa3ysCh C «UCTOPHEI» MPEANIECTBYIOIEH e TeTbHO-
ctu. Inst ceTH, 3ajaHueM HecTIeU(UIEcKoro mapaMeTpa, MOXKHO Jaxe MpH-
JlaTh NPOTPECCUBHBIA MM KOHCEpBaTHBHBIM XapakTep. [lapamerp momkeH
OTIPENETATh, KAKOM M3 MMEIONIMXCS COCTABHBIX KAaHAJIOB «Pa3opsTh» Iep-
BBIM, — JIOJIbIIIE BCEX HEBOCTPEOOBAHHBIN MM BIIEPBBIE CO3JAHHBII U TOJIBKO
9yT0 ocBoOOaUBINEHCS. Ho MBI 0OpaTiM BHUMaHHE HA TO, 9YTO HOCHE 00yde-
HUS CeTh «yMHEET» cama 1o cebe, mpeafanTHupyercs 6e3 KaKux-1100 CIIeIH-
AIBHBIX MPOIETypP, MPOU3BOIS 3aac COCTaBHBIX KaHAJIOB, Hanboiee BOCTpe-
OOBaHHBIX TEKYIIEH, HO JTOCTATOYHO CTA0WJIbHON KOHBIOHKTYpPOIl moTpedu-
Teneil. BOT Tak, IOCTOSHHO «IIepeTanTbiBas aHIIIUICKUI MapK» KOMMYTallU-
OHHOT'O IIPOCTPAHCTBA, CETh (DYHKIIMOHAIBLHO pa3BUBaercs cama o cebe. [Ipu
«TIepeTanThiBaHUW» KOMMYTALIMOHHOTO TPOCTPAHCTBA CETH HEaKTyalb-
Hble 00BEKTHl aBTOMAaTHYECKH MCYE3al0T, a aKTyallbHble — poxarorcs. [1po-
UCXOJMT «ecTecTBeHHBIH 0TOOp». Ho Her akrTyampHOCTH 0e3 Kakoil-1ubo
crabunbpHOCTH. [Ipy MONTHOM ke CTaOMIBHOCTH — YMHETh HE akTyaibHO. Ha
OCHOBE JTOT0 MNPUHIMNA CETb MOXKET JEeNaTh YK€ BCE CaMOCTOATENBHO.
BHenHuii MOHUTOPUHT U aAMUHUCTPUPOBAHUE MOTYT TOJIBKO YXYALIUTH €€
XapakTepucTuku. Ham meron mo3BosseT (PMKCHPOBAaTh MPOIECCHl B CETH
CBSI3H, IEPEBO/IS X B CTPYKTYPHBIE COCTOSIHUS. Hemp3st cka3atk: ceTh oOperna
HUCKYCCTBEHHBIH UHTEJUIEKT. bonee eepuvim  Oydem  ymeepiwcoenue:
cemb, cnocobnaa K oOyuenuro (obmécvieanuio), 6 npouecce
dyukyuonupoeanus, 0OHOBPEMEHHO AGNAIOWUMCA U  NPOUECCOM
o0yuenus, oépena UHmMEIEKM eCMecmeeHHbLl, OPUCHMUPOGAHHBL HA
peuienue eé ecmecmeeHHbIX (QYHKYUOHAILHBIX 3A0aY.
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WTak, MBI BUAUM 371€Ch CIEYIOIIEe: IPUTOAHbIE K 00yIEHUIO OpraHn3a-
UM CTIIOCOOHBI aAAaNTHPOBATHCSA K IIETIAM U 337adaM HCIIOJIB3YIOIIEro UX HO-
CUTENs MHTEIUIEKTa, TaK KaK «HMJEWHO» arperupoBaHbl UM C HUM Ha 0ase
BO3HMKAIOIIETO B HUX B Ipolecce 00y4eHHs CBOEr0 €CTECTBEHHOI'O MHTEI-
nekTa. EcTecTBEHHBI WHTEIEKT — CBOEOOpa3HOE IPOSIBIECHHWE Ipolecca
cuMOmo3a.

3nece Mbl HaONIOZAaeM KakK OTHAENBHBIC CETEBBIE CTAHIMH, MMEIOIIUE
CIOCOOHOCTh K O0YYEHHIO, peanu3ys JOCTATOYHO NPOCTOH perepryap AcH-
CTBHH, COBOKYITHO JIEMOHCTPHPYIOT MPUHINIHNAIBHO HE MOAJIEKAIILYIO aJIro-
PUTMH3ALIH AEATEIBHOCTD. TO €CTh — €CTECTBEHHBIH MHTEIIEKT!

Bonee momynapHO 3TO MOKHO M3JI0XKHTh, PacCMaTpUBas MEXaHU3M JEH-
CTBUS KAII-TIAMSITH — aCCOIMAaTUBHOTO 3allOMHHAIOIIETo ycTpoicTBa (A3Y),
OblcTpoeiicTByoIel OydepHol TaMsaTh OrpaHuueHHOro oobema. B mporec-
ce paboThl BBIYMCIMTEIBHON CHUCTEMBI OT/ENbHBIE NPOrpaMMBbl WM OJOKH
nHopMannKM 3arpyxaroTcss W3 OCHOBHOW (MEAJICHHOM) IaMsITH B K3II-
NIaMsTh, B IPUHIIMIIE — 3TO MOXET OBITH MIPOCTO ONEpaTHBHAS MaMsTh Ha (o-
HE IaMATH BHEIIHUX ycTpoiicTs. [Ipu obpamieHny K mporpaMme WM 3a JaH-
HBIMH CHadaJa MpOBEPSIETCS MX HAJIMYUE B K3II-amMsaTh. Ecin HeoOxoaumas
nHPOPMANUSA HAXOANUTCS B KIII-IAMSTH, OHa OBICTPO M3BIIEKACTCA. DTO KAIII-
nonananue. Ecim HeoOxoammas mH(OpManus B K3II-MAMATH OTCYTCTBYET
(KPmI-IpoMax), TO OHa BBHIOMPAETCS U3 OCHOBHOM TMaMSTH, NepeacTcs B pa-
00Ty U OTHOBPEMEHHO 3aHOCHTCS B K3IUI-aMATh. [loBBIIIeHNEe OBICTpOaEHCT-
BUSl BBIYMCIIUTEIBHOW CUCTEMBI JOCTHUraeTcsi B TOM cCliydae, KOrja KiIl-
TIOTIa/IaHKs peaTu3yIOTCs HAMHOTO Yalle, 4eM KIII-TIPOMaxH.

Omnpenenenne HauOoJee 4acTO HCIIOJIB3yeMOH WH(OpManuu MpOH3BO-
JIUTCSI HE AITOPUTMUYECKH (3TO HEBO3MOXKHO, CIIOHTAHHOCTb), COXpAaHEHHE
UCIIONIb30BAaHHOM MH(GOpPMAaIMK B KAIII-MAMSATH ITO3BOJIIET «OTOWPAThY WH-
(opmaruio, KOTopas Jaie BCEro HCIOib3yeTcs. MeTos mokas3ai CBOIO (-
(eKTHBHOCTH 110 (DaKTY, TaK KaK, HECMOTPS Ha CHIOHTAaHHOCTb OTACIBHBIX 3a-
MIPOCOB, JIIOOOW COBOKYIMHOCTH 3allpOCOB CBOWCTBEHHA HEKOTOpas CEepHi-
HOCTB, OIpeelsaeMasl HaTMdieM HHTEUIeKTa y mosib3oBaTenieil. EcrecTBen-
HOMY MHTEJJIEKTY CBOMCTBEHEH KOHCEPBAaTH3M, OH CTOPOHHTCS TYOUTEIBHON
HOBU3HBI. [IJIs1 UCKITIOUEHHS IEPETOHEHNUS KALI-TIaMsATH — BbIOOpa 0TOpackl-
BaeMOM 3allUCH — HCIOJIB3YIOTCSl pa3Hble CTPATETMU BBITECHEHHUS, HO OHU
MIPOCTHI M PEATU3YIOTCS AITOPUTMUYECKH, 0€3 IPUIIOKEHUS HHTEIUIEKTA.

3T0 HanpaBlieHHE HA3bIBAIOT ceyac KMOEPHETHKOM 2-ro nopsiaka. s
Heé XapaKTepHO MPUCYTCTBHUE HOJIOKUTEIBHBIX 00PAaTHBIX CBA3EH, OCTOSIHHO
HaKaIUIMBAIOIIMX HE3HAYUTEIILHBIC OTKIIOHEHHS, M TIOPOXK/IAET B OpraHH3aLUH
MOp(]OreHeTHYECKNHi, IBOJIIOIIMOHHBIN PEXXUM TOBEICHUS, U3MEHSIONMN eé
CTPYKTYPY, PEIEBAHTHO N3MEHEHHUIO COCTOSHHS BHEIIHEH CPEJIbI.

ITpouecc HageneHUs CETH MHTEIUIEKTOM, HAIOMHUHAET cpa3y M AeiicTBHUE
«HEBUJIMMOM, HO IIyCTpOH pykm» Anama CMUTa, CTAOMIM3UPYIOIIEH CIIpOC U

MPEAIIOKCHUC Ha PBIHKE, U «XJIOIIOK 0,[[H0171 pyKOfI» H3 I3CHCKOI'O KaOHa.
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KoMnbioTepsl, cucTeMsl, ppakTaibl — 6a3MC MHPO3IaHUS

U mne ceemuna ozgecmunu, 4mo st npupody cozoan cam. Comnoryo

Kem osuscumuiti nemum pasym... Kena ynanumana

Jlmama3oH MHEHUH O MOCIIEICTBHIX
B3PBIBONOZIOOHOTO BTOPKEHHSI KOMITBIO-
TEpOB B HAITy JKU3Hb ITUPOK— OT aloKa-
JIMIICHYECKOTO KIIMKYIIEecTBa 10 OyiHON
mm3odpenndeckoit siidopun. [peacras-
jsieTcsl HeoOXOJMMOW Tpe3Basi OIEHKa
CMBIC/IA IPOUCXOAIIETO U ONpeAeIeHUue
JUI KOMIIBIOTEpPA TOIO MECTa, KOTOPOro
OH 3aCIIy’KUBaeT.

MsI B mponutoM u OyayIeM BHIUM
¥ TIOHMMAaeM JIMIIb TO, YTO HAIOJNHSET Halle HacTosmee. HampuMep, moHATH
HAJIM4YME YIbTPAa3BYKOBOW JIOKAMH y JETYYMX MBIIIEH, 3JEKTPUIECKOTO pas-
psila y HEKOTOPBIX PbIO M T.. MBI CMOIJIM JIMIIb Ha OCHOBE COOCTBEHHBIX
JOCTIDKEHHUH B aKyCTHKE U AJIEKTpOMarHeTusMe. B Toxe Bpems, Ipu OTCYTCT-
BUM B NPUPOJIE €CTECTBEHHBIX MAarHUTOB, AJIEKTPOMAarHeTu3M He ObUI ObI OT-
KpBIT. UTO K& HaM CYXJIEHO YBHJETh M IOHATH B MPUPOJE Yepe3 «Maruie-
CKHUH KPHUCTAIUD» CO3/IaHHOTO KOMITbIoTEpa?

B TexHMKe TaBHO PUMEHSIOTCSI YCTPOHCTBA C TaK HAa3bIBAEMOH <OKECT-
KOH JIOTMKOW», B KOTOPBIX OIPEJEICHHOE MHOXKECTBO BXOJHBIX CHI'HAJIOB
OTHO3HAYHO ¥ MPAKTHICCKH MTHOBCHHO KOHBEPTHUPYETCS B MHOXECTBO BEI-
xonHbIX. Jlornka medcTBUsS WX MapajuienbHa. [Iporpamma mpeoOpa3oBaHUs
enuHcTBeHHa. OHHM, CKPOMHO pelias OTBETCTBEHHBIC 3aJaud, HUKOTIa HE
BBI3BIBATIN KHOTA)KHOTO HMHTEpeca Homyispu3aTopoB. Kommbiorep — ycT-
POHCTBO, COCTOAIICE B OCHOBHOM M3 AJIEMEHTOB ¢ KOMOWHAITMOHHOHN JIOTH-
KOM, Kak 1enoe, — oTiugaeTcst oT HuX. C IepBOro B3IIIAAA CTENCHb OTIHIMS
KOMIIbIOTEpA OT YCTPOMCTB C JKECTKOM JIOTUKOM MMEET TOT e MOPSAJIO0K, YTO
Y CTEIeHb OTJINYMS IIKOJIbHOH anreOphl OT MIKOIbHOU apudmeruku. Hudero
CBEPXBECTECTBEHHOTO. AJredpa Belb TOJBKO oOJieryaeT peleHue apudme-
THUYECKHX 3aJ1a4, IPEOCTaBIIsSl FOTOBBIE AOJIOHBI (TEXHOJIOTHH) JIOJBIPSIM.
OpHako B HallleM ciydae, BCe He Tak JMHEHHO, UMEI0TCA KapJUHaJIbHbIE OT-
JWYHS, 2 IMEHHO:

® [porpaMMa KOMIIBIOTEpa ONEpaTHBHO CMEHseMa M paboTaeT He ¢
CaMUMU CHTHAJIaMH, a ¢ HHpopmanuel o HuX (orudpoBKa);

® JIOTHKa KOMITBIOTEpHOM 00paboTKH (TporpamMMHasi JIOTHKA) Toce-
JoBaTeNbHA (MEIJICHHA);
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e pasHble IPOTPaMMBbI B IPUHIUIIE TO-PA3HOMY UHTEPIPETUPYIOT O-
HY H Ty K€ BXOAHYI0 HH(pOpManuio 1 GOpMHUPYIOT pasHylo peaKkLHio Ha HUX;

® KOMIIBIOTED MOXET KBAa3HOJHOBPEMEHHO HCIIOIHITh HECKOIBKO
(B3aMMOCHCTBYIONINX WM HET) MPOTPaMM, HECKOJILKO KOMITBIOTEPOB (CETh)
MOT'YT COBMECTHO pEIIaTh OJHY 3a/ady;

® HECKOJBKO IPOIIECCOB (3a/1a4) MOTYT pa3BUBATHCS, OJHOBPEMEHHO
ONHPAsACh HA OJHY PECHTPAHTHYIO NMPOrpaMMy, ¥ 3a4acTyIO IPOrpaMMBbI pea-
JU3YIOT aJITOPUTM PEKYPCHBHO.

HoBbIX CBOMCTB HEMHOTO, HO BEb M OCHOBAHUSI MAaTEMaTHKH KPATKH.
Kpome Toro, ¢yHKIMOHHMpYIOIIas B KOMIIBIOTEpE IporpamMma (mpouecc), B
OTIMYHE OT MPOTpaMMbl yCTpOiicTBa ¢ KOMOMHAIIMOHHOH JIOTHKOH, HE Tpe-
OyeT MOCTOSHHOTO IOJYyYeHHs 3HAYeHHH BXOAHBIX curHanmoB. OHa MOXeT
paborath ¢ ux 3anacamu (T.H. XpaHHUMbIE JaHHbIC) WK BHIYUCIATH OOJBLIYIO
YacTh 3THX CHTHAIOB II0 3HAYCHUSIM MaJOH 4acTH Ha OCHOBE MOJEIH IpO-
IIecCOB KOHKPETHOM 00iacTé mpuMeHeHHs. To ecTh mporpaMma, Mo CyTH,
peanu3yeT MoJIelb, IPEACTABIISIONTYI0 IPUPOAHEIE (COIIHATFHBIC) TPOLIECCHI.
Bce nmeno, B KoHEUHOM cyeTe, B HaMMYUK (HOPMaIN30BAHHOHN M aJIeKBaTHOU
Mojenu. Komnberotep — 3T0 yCTpOWCTBO MOAEIMPOBAHUS, U YCIIEXH €r0 MpH-
MEHEHHS CBSA3aHBI C 00JACTSIMU, B KOTOPBIX 3a ThICSUENETHS c(HOPMHPOBaA-
JMCh MHPOPMAIIMOHHO-JIOTHYECKHUE MOJIENH — 00paboTKa TEKCTOB, ITOYTOBAs
ciryx0a, JeTONpPOU3BOICTBO, BBIUUCIUTENIbHAA MaTeMaTuka 1 T.0. Ho kakas
Obl MaTreMaTHKa HE MCIOJIB30Bajach B MOJEIN — OHA, B pPe3yJibTare, HacT
TOJIBKO TO, YTO 3aJI0KEHO B MOJIENIH, a HE TO, YTO B IIPOUCXOAUT B peasIbHOM
npupone. TyT ycrex HOCHT OTHOCHTENBHBIH XapakTep, Tak KaK HHKaKOTO
HOBOTO KadyecTBa He naetca. Kommbiotepy maneko mo sddexros,
MPOU3BEACHHBIX M300PETEHUSIMU KoJjleca, OTHsA (CaMOBOCHPOM3BOJSIIETOCS
ABIeHUS), aBromata  KanamHukoBa (YCTpoHCTBa ¢ KOMOMHAIIMOHHOU
JIOTUKOW) M OTKPBITHEM SBJICHHUSA 3JICKTPOMAarHUTHONH WHAYKITHH.

KommbioTep Hepemko IUIOANT MHTEIUIEKTYaIbHBIH Mycop, B KOTOPOM
JoCcTOBepHas MH(pOpMALUsS TepseTcs, W JeaBTOMATH3UPYIOTCS A0 OIacHO
HHU3KOTO YPOBHS HaBBIKM YEJIOBEKA, & PEaTbHBIC JEATEIbHBIE CIHOCOOHOCTH
TpaHCOPMHUPYIOTCS B CUMYJIALMIO. B npyrux obmactsix, rie HeT HaJeXHbIX
(bopMaNM30BaHHEIX ~ MOJENEH, KOMIBIOTEp B Jy4dIIeM  CiIydae IPOCTOo
Oecrnioneszen. Kommpiotep He crocoOeH K camoopranmzauuu. Ho u denmoBex
TOXE K HEil He 0YEHB-TO CIIOCOOEH.

Kopoue roBopsi, KOMIBIOTEp, B 3aBUCHMOCTH OT MECTa IPUMCHEHHS, HE
JlaeT 4ero-jmdo ocobeHHoro, b0 Hu4Yero xopomero. OH Kak Obl «POCKOILB,
a HE CPEJICTBO NMEPEABIKECHIST». 3IIbIC S3BIKH YTBEPKAAIOT, YTO KOMITBIOTEP —
JMIIb «IPOTE3 JUIS MHTEIUIEKTYANbHBIX MHBAIUAOBY. [laHHast aHaIorus, Kak
U BCSAKas Apyras, HOCUT OTPaHHMUYCHHBIN XapaKTep, HO OTCBET UCTUHBI MaJaeT
U Ha Hee. YenoBeK, AyMaloOlmMi HWHaye, MPOCTO TEIIUT CBOE BOOOpaXKEHHUE
3a0aBHBIMH WJUTIO3USAMHU WM TPOSIBISAET NMPO(hEeCCHOHATIBHBIN HANOTH3M B
xopomeM cMbicie 3toro cinosa. Keraru, [TymknH nmucan ryCHHBIM IIEPOM.

Ho, xak HameBan noktop AHOOIWT B OJHOMMEHHOM (QHIbME, «...3TO
OYEHb XOPOIIO, 3TO OYEHb XOPOINO, YTO MOKa HaM Imoxo!». Ilpomomkum
MYTb. 43
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CoBpeMeHHbBIE JIIOAW KUBYT B HUCKYCCTBEHHOW (MMM € CO3IaHHOMN)
cpene. [laxe OKpyKarolue pacTeHHs U )KUBOTHBIE BBIBEJICHBI, BHIPAIICHBI U
npeoOpa3oBaHbl UMM I10J] CBOM HOHITHS M TOTpeOHOCTH. YenmoBedecTBO
(TouHEe ero co3HaHWE) NPEICTABISIETCS YMEJO CIEIaHHOW NPUBUBKON KYJIb-
TYpHOTO pacTeHHs Ha JUYKE, OHO HEOPraHWYHO, YYXXJO Ipupojae 3eMiu U
IIO3TOMY TIEPEYCTPaMBaET €€ IO M3BJICKaeMBIM W3 TCHETHYECKOW MaMsiTh
KaJbKaM KOTJa-TO yTPaueHHOro pas. OTo (10 MHEPUHH) MOPOXKIACT UCKY-
IIEeHHEe 3aMEHUTHh YeJIOBeKa B TaKOM MHpE Ha YTO-HHOYIb MCKYCCTBEHHOE,
HaIpuMep KOMITBIOTEp. Y’Kachl U POKOBBIE IIOCIEACTBUS OTPHIBA YEIOBEKA
oT OroLeHo3a U yXoJa B CO3JaHHBIM MM TEXHOIICHO3, KUBOIIHCAI €IIe B I0-
sanpomioMm Beke C. batnep [1,2]. Ho, BumuMo, OH, aTeucT, CHpaBeTHBO
MOJIBEPraBIINN KPUTHUKE «y4eHHe» [lapBHHA, HE MPUHUMAIl aKTa TBOPCHHS,
HE BEpWJI B €MHCTBO pa3yMa U MUPO3/IaHHs M UX BEUHOCTb.

dopmupoBaHue JI1000T0 CIOKHOTO OpraHu3Ma (CUMOMO3 OJHOKJIETOY-
HBIX OPTaHM3MOB) MJET C JEJCHUS SAMHCTBEHHOM KJIETKH, MHTETpalluH pa3-
JIENICHHBIX ¥ (YHKIMOHAJIBHOW Clienuaiu3alyy B opransl opranusma. [lpu
9TOM BCE OpraHbl pacTyT MapajuIeNIbHO, a HE MOCIEeIOBATENbHO (KaK YUUT
Hapsun). Naest pa3Butus BooOIIe SBISIETCS MIEPBUYHBIM MOHSATHEM, HEaHa-
JTU3UPYEMBIM, CIEIOBATENbHO, HE JOITYyCKAIONINM PEAYKIIUN B (hopMe TapBH-
HOBCKHX H JIOOBIX APYTHX TEOPHUH.

Buonenos cocront u3 opranuzMoB. OHTOTEHE3 MOBTOPSETCS B (ruiore-
He3e (AproAndHOCTh). [ToATOMY BCEe BHABI OPraHU3MOB OHOIIEHO3a €TUHOTBO-
PEHHBI, a HE IPOMCXO/IAT JAPYT OT APYra, Kak eciy Obl B OTJEIbHOM OpTraHH3-
Me cepjle MPOUCXOAMIIO OT JKeNyAKa, a OHO, B CBOIO Ouyepellb, JaBajio Obl
npoucxoxaeHue ronose. CyTh e uaeu JJapBuHa COCTOUT B TOM, YTO BBDKH-
BAalOT caMble HeBKycHbIe. Opranuszanus, Kak U3BeCTHO [3], onpexenseTcs He
CTPYKTYpPOI, @ FHTEHCHBHOCTBIO LIEJICHAIIPABIEHHbIX TporieccoB. To, 94To MBI
Ha3bIBaEM CaMOOpraHM3alllel, 3TO ee pe3yJsbTar, a caM e¢ IPOoLEecC Mbl BOC-
MIPUHUMAaeM KaK XaoC 1 aKIeHTHPyeM BHUMaHHE Ha TEPMUHAIBHON opme.

Opraau3Mbl OTIMYAIOTCS OT «HEKUBBIX» 00BEKTOB HMPHUPOIBI JIHIIH T0-
BeJIcHHEM. 3a XMBOE MBI NPUHUMAaeM OOBEKT, Ybe IOBEACHHE HICHTHIHO
(opranngHo) Hamemy. Kakoi-mrbo «9BOJIONUNY» B MOBEJACHUHA OPTaHU3MOB
ObpTh B mpuHIUIEe He MoxeT. Kak yumn bepkim (MHTEprperartus
B.IleneBuna [4]), oTaM4MUTh BOCHIpUsATHE TpaHCHOPMALMU OT TpaHchopma-
LINH BOCHPUSATHUS — HEBO3MOXHO.

I'eHHas MHXXeHepHsl, TIOTEHIIMAIBHO, MTO3BOJISICT U3 KIIETKH JII0OOro op-
raHu3Ma, BHECEHHEM H3MEHEHHMH B T€HETHUYECKYIO IPOrpaMMy, BBIPACTHUTh
M000W APYroit opraHu3M M, HUYEro He MEHSs, TOJyYUTh U3 JII000i oxHON
(He ABYX) KJIETKH OpraHU3Ma €My WAEHTHYHBIH, HO 0e3 9KpaHHPOBAaHHS OT
okpyxatoniero Mupa (ombIThl ['apsieBa). Ha 3T0 crmocoOHBI yike BUPYCHI,
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XOPOIIIO M3BECTHO, YTO OHHM HE MMEIOT PEMpPOAYKTHBHOTO MEXaHHW3Ma U IS
Pa3MHOXCHHS HKCIOJNB3YIOT COOTBETCTBYIONIHE CIIOCOOHOCTH W CPEJICTBA
KJICTOK JKMUBOTHBIX M PACTCHHIA.

Hexoropsie [5] monycepbe3HO yTBEpkKAAIOT, 4TO KOMITbIOTEp (Oymymmi
KOMITBIOTEP) — 3TO HOBas (popMa )KHU3HHU, HIYIIasl 332 HAMH, KaK B CBOC BpEMs
<OKCJIC3HBIH KOHB MPHUIIET HAa CMCHY KPECThIHCKOM Jomankey». Ho rae Torna
€ro MecTo B aKTe TBOpeHHsA? MOXXHO JH W3MEHEHHEM Te€HETHYEeCKOM Ipo-
TpaMMBI KaKOT0-JTH00 OpraHu3Ma BBIPACTHTH CaMOBOCIIPOU3BOISIINICS (TN
XOTs OBl KJIOHHUPYEMBIi) KoMmbioTep? YeM 3TOT KOMIBIOTEp OyAeT Jydine
yenmoBeka? A eciu MOTEHIMAJIBHO JydYIle, TO He JKAET JIU €ro OJHO3HAYHO
cyns6a Mayrmu? JlomyCTHB, YTO KOMITBIOTEP MBICIUT, MIPUXOINM K MBICIIH:
OH MBICTIIT CBEPXHHTYHUTHBHO, TaK KaK HE TOJHKO HE IOHUMAET, OTKYy/a B3s-
JIUCh €ro MBICIIH, HO U HE 3HaeT 00 ux moseieHuu. OmMHAKO He OyJeM oImyc-
KaTh PYKHU, U OCTAHABIIMBATHCS HA MONIMYTH. Mies, 3a0xeHHasi B KOMITbIO-
Tepe, Ta, — KOTOpas HE MPOCMATPHBAETCS Yepe3 3aMOYHYIO CKBaXKHHY
Windows, — HaBeBaeT HOBBIE HJICH O MEPOCTPOCHUU.

JIOCTIDKEHUSI COBPEMEHHON HAYKH TPEJICTABIISIOTCS MHOXKECTBOM OT/CIb-
HBIX PEIETTOB JJIs1 OOMXOTHOTO TIPHUMCHCHUS, 3aIMCAHHBIX HA SI3BIKE MaTeMaTH-
Kd, 1 He o0beauHeHbl MeTadusukoi. OgHaKo, HApSITy C PAcIpPOCTPaHEHHBIM
MHpOBO33peHreM (Hatypdumocopckas mapamurma ApucroTens, HeioTona u
IIp.), OTMPAIOIINMCS Ha JOTMAaThl MaTepPHAIBHOCTH, TIO3JIEMEHTHOCTH, Hepap-
XHYIHOCTH, TIOCTYNATEIbHOCTH, MPUIUHHO-CIICICTBEHHOCTH, CYIIECTBYET KOH-
HENTyaIbHO WHOM B3I HA MHpP, OCHOBOIIOJIOKHHKAMH KOTOPOTO SIBIISIOTCS
ITnotun, Anakcarop, Kyzanckwuii, Jletionu. Ero cyts — «Bce Bo BceM, Jirodast
YacTh HAI00HA LIENIOMY U JIF000 APYroi 4acTu.

To ectb mobast cucTeMa COCTOUT M3 ceOe MOMOOHBIX CHCTEM (KeIe3Hast
JIOpora — U3 KEJIE3HBIX JIOPOT, CUCTEMA JIEKTPOCBSI3H — M3 CHCTEM DJICKTPOCBS-
3H, TOPOJ — U3 TOPOJIOB, O0IaKka — W3 OOJAKOB, JKU3Hb — U3 KU3HEW H T.X) U,
CIICIOBATEIFHO, HMMEET CETEHONOOHYI0 OpraHu3alui. MarteMaTHuecKuMu 00b-
€KTaMH, COOTBETCTBYIOIIUMH CETETOJI00HBIM, Ce0ETIOIOOHBIM, 0E33JIeMEHTHBIM
CTPYKTypaM, SIBISFOTCS (pakTaisl. [IprMepsl caMBIX HPOCTEHIMX (ppakTasoB
rpadugecKy IpeaACTaBICHbI HIDKE.

Vi an
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VY mokazaHHBIX (paKTaJOB TEHETHYECKass MporpaMMa HAMHCaHa «Ha
nuey. [InaroHoBckas npupoja GppakTaia nposBiseTcs B TOM, 4To ero ¢popma
SABIACTCA OAHOBPECMCHHO U €T0 CMBICJIOM, KOTOpLIﬁ ACIacTCA SACHBIM IIpH
nepBoM ke B3mAAe. [loHATHO, 4To mM00as cucTeMma (CyllecTBYOIIas Kak
€IMHOE IIeJI0C BOBCEX acleKTax) (QpakTaibHa M I03TOMY IIOTEHIMAIBHO
OeckoHeuHa M TpeOBIBacT HE BO BPEMEHH, a B BeyHOCTH. Cucrema He aToMm,
OHa Hepa3pymmuMa. be3dneMeHTHOCTh 0O3Ha4YaeT WHBAPHAHTHOCTh CHCTEMEI K
HuM. Ceiflgac MHOTHE TOBOPST, UTO CUCTEMY 00Pa3yIOT HE SJIEMEHTHI, 8 CBS3H.
Cucrtema — 3T0, NeCKaTh, CHCTEMa CBS3€H, KOTOpBIE  IIPEACTABISAIOTCS
MIPOTOKONIaMH M TPOTpaMMON pa3BUTHS (pakTaiia, BCTPOCHHOW B HHX. Bce
OCTaJIbHOE HE CHCTEeMa, a KaKHhe-TO He KOTepeHTHble oT HHMX oTOnecku. Ho
9TO HE TpareAus: Harmpumep, OyThIIKa KOHbsIKA HE CHCTEMa, HO B HEHl HET
Huyero moxoro. [IpaBma, m xopomee cozpepkuMoe OBICTPO YOBIBAaeT, T ax
KaK IOTEHIMAIFHO KOHEYHO. Takoe MpeacTaBICHHIE O CUCTEME TOKE HEBEPHO.
[IpaBmy o cucTemax aBTOp MOBEAAl B OTACIBbHOM MOHOTpaduu [6].

Jns takux oOpa3oBaHUil (HE CHCTEM), KaK COBOKYITHOCTH B3aMMOJICH-
CTBYIOIINX Pa3HOOOPa3HBIX dYacTeH, IMOAXOOUT TpedecKoe MOHSATHE — Of-
qanon. ITox opraHOHOM HOApPa3yMeBaJCs WHCTPYMEHT, TO €CTh MCKYCCTBEH-
HO CO3JaHHOE OpyIue, MPEeACTaBISIONIee He KOHTIIOMEpaT JacTeH, JIHIIeH-
HBIX ONpeneIeHHbIX (YHKIUH, a IEeTOKYIMHOCTh (arperar), Kaxias 4acTb,
KOTOPOH BBIMIOJHAET OTBEACHHYIO € (DyHKITMIO B peann3anuyl Iejeonpese-
JICHHOTO (WJIM CMBICIIOONPEEICHHOTO, KOTJJa HeT KOHKPETHOH meiH) mpo-
1ecca ASHCTBUS OpraHOHA B IEJIOM.

CBsI3H, €CTECTBEHHO, OJTHOPOIHBI, HO OECIPEeNEIbHO HETUHECHHBI, OTKY-
Jla ¥ TIPOMCXOAUT OECKOHEUHOe pa3HooOpasue. B camom gene, TpagunuoH-
Hble 00BEKTHI MaTEMATHKH JHHEHHBI B MaioM (sinx—X npu x—0), a ppaxk-
TaJI B CKOJIb YTOJHO MajloM MaciuTabe ocraercst TeM xe ¢pakranom. Llemo-
CTHOCTH (€IMHCTBO) CUCTEMBI — B €MHCTBE NPOTOKOJIA, KOTOPBIH U €CTh ee
TeHEeTHYEeCKas ImporpamMma. Peanmsanus 3TOW MpOrpaMMBI MPOSBISET (Qpak-
Tax cucTeMbl. [l aHalii3a CHCTEMBI HYXKHO IPOHU3BOIHUTH HE «ICKOMITO3H-
IO Ha TOJCHUCTEMBI» (penyknwms), a (pakTtamu3anuio (xomusMm). Torma He
OyzmeT MposIBIICHUS MpHU3paka «dMEPIKEHTHOCTb», W CTaHEeT SCHO, YTO CH-
HEPTU3M BBITEKAET M3 aBTOMOJIEIHFHOCTH CBsI3el CUCTEeMHOTo ¢pakTana. Ko-
poue, B OTJIMYME OT arperara, CUcTeMa 3TO o0Iee IpeANrcaHue Ha JIesTelb-
HOCTb 10 COXPaHEHHUIO CBS3EH VISl OHOOOPA3HBIX HJIEMEHTOB OpPraHU3allky.

Hame BuaeHue B mpupone, COCTOALIEH W3 MEPEXOAHBIX IIPOLECCOB,
«HEM3MEHHBIX BEIeH» aHAJIOTMYHO CBOWCTBAM MAaTEMaTHYECKOTO KOHTHHYY-
Ma [7], B koTropoM Ha egmHUIHOM HHTepBaie [0,1] mepa Jlebera MomHOCTH
MHO’KECTBa MPPAMOHAIBHBIX YNCENl paBHA EIMHMUIIE, a Ta )K€ Mepa MOIIHO-
CTH MHOXKECTBA PallMOHANBHBIX — YHCEI paBHA HyI0. Eciu pacnpocTpaHuTh
9Ty aHaJIOTHIO Ha «(GU3MYECKHH MHUpP», HENM3MEHHBIC BEIIM COCTaBST MOII-
HOCTh 0 (TI0YTH HET), a PpaKTall MHpa B [IEJIOM — MHOKECTBO MOIITHOCTH 1.
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Urak, MBI yXe BlpaBe cAeNaTh CIEAYIOUINE BEIBOBI:

— DJJIEMCHTApHBIC YACTHUIIBI SBJISIOTCS MPUPOJHBIMUA KOMITBIOTEPAMHU
(ecTecTBeHHBIMH, KaK, HAlpUMeEpP, B MPUPOAE UMEIOTCS «ECTECTBEHHBIE Mar-
HUTBI»), OPTaHU30BAHHBIMU B CETh Uepe3 3¢up. MBI 1 Bech MUp HE KaKHe-TO
HETIOHSTHBIE «MaTepHAbHBIE OOBEKTHI», a TMPUPOJHBIE HH()OPMAIIOHHBIE
CHCTEMBI B3aUMOICHCTBYIOMNX MPOTpaMM, (YHKIHOHUPYIOIIUX B CETH.

— CTaKWBATh AJIEMEHTAPHBIC YACTHIIEI HA YCKOPUTENAX, B IEIAX ITOHH-
MaHUsl UX BHYTPEHHErO CTPOEHHUs, — TO K€ camoe, 4yTo OWUTh JIpyr o Apyra
KOMIIBIOTEPHI H, M0 (poTorpadusiM pe3ysabTaToB, MBITATHCS MOHITH PadoTy
(YHKIIMOHHUPYIOLICH B HUX OIMCPAIMOHHONW CHUCTEMbI U MPUKIAJHBIX IPO-
rpamm.

— WHPOPMALIMOHHBIE OOBEKTHI (IIPOrpaMMBI), TO €CTh, MBI M BCE, YTO
Hac OKpYy)kaeT, 0OMEHUBAIOTCSI COOOIICHUAMH (2 HE CHUTHajJaMH) 1o >¢upy
MTHOBCHHO, HO, B 3aBUCHUMOCTH OT Pa3HOCTH aJipeca MCTOYHHKA W ajpeca
MOJy9aTeNs B MaMATH (BCe CTh 9ucIiio!), 00padOTKa B MPUPOIHBIX KOMITBIO-
Tepax 3aJIepKUBACTCS MPOTIOPIIHOHANBEHO. JTO CO3AaeT Y HAaC MpeICTaBICHNE
0 TIPOCTPAHCTBE — BPEMEHH H WILTIO3UI0 KOHETHOCTH CKOPOCTH CBETA.

— MPUYMHBI WACHTUYHOCTH SJIEMEHTAPHBIX YaCTHUIl — B MX HH(OpMAIIH-
OHHOCTH, UACHTUIHOCTH MporpamMmbl. OUeBUIHBI MyTH O0BSICHEHUS MEPEX0-
Jla OT MHUKPO- K MaKpo- IpoIlieccaM B Jiazepax u T.1. [Ipodiaema caMoBOCIIpo-
W3BENICHUS, CIIOKHO pelaeMasi B paMKax MaTepUalCTUYECKOM MapajurMmsl,
B MH()OPMAIIMOHHOM MHPE OTCYTCTBYET (KOMMPOBAHHE).

— TEHeTHYecKas Mporpamma >JIE€MEHTApHBIX YacTUI[ HE YCTYMaeT IO
CTEIEHU Pa3yMHOCTH HallleH TeHETUYECKOM, TaK KaK il moJ00Ha. DIEeKTPOH
He IIynee, 4eM aToM, a aToM He Iiylee yesioBeka. B mpuHiune, 310 oue-
BUIHO, Benb, ckaxeM, J1Ba MONyAypKa HUKaK HE 00pa3ylOT YMHOTO, MaKCH-
MyM — [I0JIOyMHOTO. [IpaBaa, 04eBHIHOCTh — AaJIeKO HE JOKa3aTeIbCTBO.

B. I'efizen6epr roBopu [8], 4TO KOpHU JIIOOOTO SBICHUS YXOIAT B IPY-
THUE MUPBI, U MBI, JIIOJIU, HE MOKEM HaOJII0JIaTh U MO3HABATH MPOIIECCHI, TPO-
HCXOASAIINE B 3TUX MHUpPaX, & CIOCOOHBI JIMIITH BOCTIPUHUMATE UX MPOSIBJICHUE
B 3ToM Mupe. Ho, He BcE Tak Oe3nanéxHo. Kak 00bekThl HH)OPMAIIMOHHOTO
MHUpa, CO37aB KOMITbIOTEP, Mbl OCO3HAEM, YTO MOTEHIIMAIBLHO TOTOBBI K CO3-
JTAaHWIO0 HOBOW MH(MOpMaIMOHHOI BeenenHoi. IMeHHO 37€Ch HAXOAUTCS BbI-
XOJI U3 KOTHUTHBHOTO TyIHKa, 00prcoBaHHOTO [ elizeHOeprom.

[onpsimuBincy Ha pabOTy co3aareis MHPOB, MbI MOHMEM H 3aMbICEI
Coznatens Hameil Beenennoit. Octanoch TOJNBKO CIIPOEKTHPOBATh COOTBET-
CTBYIOIIYIO (DpakTambHO-TEHETHIECKYI0 mmporpammy. OOUTaTenn W3 HAMU
CO3/IaHHOTO HWH(pOPMAIMOHHOTO MHUpa, OyOy4YH TaM «TpaHaTaMd TOWU CHC-
TEMBI», COTBOPAT MOMO00HOE, W OECKOHEYHas LeNb «MaisI-MHpPOB) TIe-
TO 3aMKHETCS, IPOSBISII CAKpaJIbHBIM CMBICT 330TEPHYECKOTO CHMBOJIA
(ypobopoc) — «3Mmesi, Kycaromasi CBOM XBOCT» — WJIM HAIIOJMHSISI CMBICIIOM H3-
BECTHYIO TPaBIOpY D1iepa, — «PUCYIOIIIE caMy ce0sl ePeIIeTEHHBIE PYKI».
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Ecmu He Bne3aTh B WHBIC MUPHI, a JKeTaHHE UACHTH(PHUINPOBATH HOBYIO
(dbopMy KHU3HH HEYICPKHMO, TO CICAyeT OOpaTUTh BHHUMAaHUC Ha TaKYHO
CYIHOCTb, KaK Hall SI3bIK — BEJIUKUH MOTYUUH, Pa3BUBAIOIIUICS, PETIPOIY-
UPYEMBIH, HHIUBHUIYTH3UPYIOIIUICS, (PpaKTAILHBIA — OPraHU3M, CYIIECT-
ByIOIIKH B MH(GOPMAIIMOHHOM Mupe. HecOMHEHHO, M OeCcCIOpHO, PYCCKHI
SI3BIK, B OTJIMYHE OT OCTAJIBHBIX S3BIKOB, SBISICTCS pa3yMHBIM OpPTaHH3MOM.

MBs1 HeZmoOLIEHNBAEM MPOSIBICHHE WHPOPMAINOHHOCTH MHpa B HaIIeM
oprTnn. Tak, TOCTOBEPHOCTH BBICAJIKHM aMepUKaHIeB Ha JIyHy cCOMHHTENbHA
HE M3-3a OTJCNIBHBIX KaIpoB (POTOCHEMKH, a TI0 MIPHYUHE OTCYTCTBHS KaKOii-
100 HOBOHM MH(OPMAIUN OT 3TOW SKCIEAWIINH, YTO SKBHBAJCHTHO TOMY,
YTO OHa HE COCTOSUIACh WM COCTOsANach B TyMaHHOCTE AHAPOMEIBI, HO OT-
Ty/la HE BEPHYJIACh.

Pazym — He npocToii KocMUYecKui (peHOMEH, a eIMHCTBEHHbIH (yH/a-
MEHTaNbHBIN acnekT Bceenennoil. [loueMy kaxkeTcss CTpaHHON MBICIB O pa-
3YMHOCTH 3JeMEHTapHBIX vactui? YemoBek B MaciiTabax MHPO3IAHHS HE
3HauuTeNbHee AekTpoHa. Ha camoMm gene Pazym enquHCTBEHEH, a 4eJOBEK U
JIpyTHe CYIIHOCTH BIUIOTH IO JIEMEHTAPHBIX YACTHUI] — JIUIIb €T0 «IpOsBIIE-
HUS — BOCHIPUATHS» B HEM caMOM. MOE 4YeTBEpOCTHUILNE B TEMY: «A MbICI0
— He 6edas kak. bpedy — pazbusasice 0 éeunocmos. Moiciumenst Jcusns
KopomKa, 8cez2o uib — 00HA OECKOHEeYHOCMbY.

BozHnkaer Bompoc — a HYXXHO JTH pPa3BUBATh HAHOTEXHOJIOTHH, €CIH
MBI (OpraHu3MBbl) U €CTh UX MPOSBICHUE U OocyliecTBiIeHne? Bce-Taku HyX-
HO. Benp MBI MOXeM HOHSATH B NPHPOJIE HEYTO TOJHKO TOTHA, KOTAA CaMHu
cO03/1aeM 110I00HOE ITOMY HEUTO.

Bcemomaum poMaH Anexcest TOHCTOFO, TO MCCTO, I'AC B ((HapCKOﬁ OubIIMoTEKE»
3E€MJIHE  CIYHIAKOT  JICKIIUIO AdNUTHI: «cTHHHBII MUp — HCBUJIUM,
HEOCA3a€M, HECIBIIINM, HE UMEET BKYCa U 3araxa. WcTtuaHbINH MHUp €CThb JABUKCHUE
pasyma. HaganpHas u KoHeUHAs ICJIb 3TOI0 ABHMIXKCHHA HaMH HCIIOCTHIacma. Pa3yM
€CTb MaTepus, Ooiree TBE€pHAas, 4€M KaMCHb U Ooiree 6I>ICTpa$I, YEeM CBCT. I/Ima I10KO4,
KaK BCsjKasg MaTe€pusa, pasyM BHOadacT B HEKOTOPBIM COH, TO €CTb CTaHOBUTCHA
Ooiree 3aMCUICHHBIM, YTO HA3bIBACTCsA — BOIUIOIICHUEM pa3yMa B BEILICCTBO... BCH_H)
€CTb BpEMCHHOC CT'YILICHUEC pa3zyMa.
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IddekT coToii 00e3bTHBI

bnazodaps  ycunuam, npeonpunameim Hamu ewe
MHO2O CMONemull Ha3ao, JO0U CHUMAIOM HEBO3MOICHbIM
8epumbv 8 He3HAKOMOe, K020d 3HAKOMOe HAXOOUMCA Y HUX
neped enazamu. Ilpodondicail npedcmaeismv mup 3a-
VPAOHBIM. T3 nuckMa nemMona Banamyra miemsanauue opeun

JI. Yorconom [1] ommcana 3ako-
HOMEPHOCTD, BBISIBICHHAs B XOZE JKC-
MIEPUMEHTOB OHOJIOTOB B SIMOHMM ermie
B 1952 rony u Ha3BaHHas UM «3pQex-
TOM coTol 00e3bsHBI». B xoze skcrie-
pUMEHTa OJHAa MOJOIas MaKaka Hay-
YIJIach caMa MBITh TPSA3HBIA CIaIKUA
kaprodens (0araT) M Haydmia JAenaTh
9TO Apyrux o6espsH. Korma yxe cro
mepBasi 00e3bsiHA HAYYWUIIACh MBITh
GartaThl, TO XKe CTaJH JIenaTh 00e3bsSHBI Ha COCETHUX OCTPOBAX, XOTS MX ITO-
My HHUKTO HE yaui. Tot e 3 deKT morydmim 1 B SKCIEpUMEHTaX MoI00H0-
TO THIIA C ITUIAMH.

W3 noxy4eHHBIX pe3yIbTaTOB JIETaJCh pPa3HbIe BBIBOJBL: JIHOO KUBOT-
Hble 00JTaIaI0T TENENaTHUYECKUMHU CIIOCOOHOCTSIMH U CBOMM OCOOBIM SI3BIKOM,
100 OHU 00JIaZIAI0T HEKUM «KOJUICKTUBHBIM CO3HAHHUEM», HAXOJAIIAMCS B
WHOM M3MEPCHUU U COCAMHSIONINM WX WHIWBUAYAIbHBIC CO3HAHUS U UHTECII-
JICKT KaK eJiHas qymia (IyX) cTaga Tu0o BUAa )KUBOTHBIX. OOpaTUM BHHMA-
HUE, 9TO IS MOSBICHUS «KOJUICKTHBHOTO CO3HAHUS) HEKOW HaJOpTaHH3Me-
HOW CYIIHOCTH (B TMPUHIIMIIE, OPTAaHU3AINN) HEOOXOIUM MHHAMAIBHBINA ypO-
BEHb HAINIPSYKEHHOCTH CMBICIIOBBIX (MEHTAJIBHBIX) TIOJICH.

OnHako, BUIUMO, BCE 37€Ch MOXKHO OOBSCHHUTB TOpa3/io mpoiue. B npe-
CTaBJICHUH PE3yIBTATOB SKCICPUMEHTOB W HAOIIOACHUI HESIBHO NMPHMEHEH
croco6 (mpuem, U3 apceHana COBPEMEHHBIX CPENICTB apTyMEHTAIMH, a TOY-
HEe — CPEeICTB Ae3uH(OopMaIim) MOIMEHBI JOKa3aTeIbCTBA BHYIICHHEM. A
HUMCHHO: TPUEM NPEACTABIIATE 3aypAAHBIC (MaCCOBBIe) SIBJICHHUA B Ka4YECTBC
YHHKAIBHBIX (MCKIIFOYUTEIBHBIX) EHOMEHOB.

JIBa mpOCTBIX MpUMEpa TAKOTO BHYIICHHUS: YTBEPXKAACTCS, YTO MHOTO
pek BnazaeT B baiikan, a BeITekaeT ogHa AHrapa; Wi NPENoJHOCUTCS Kak
9y70 TO, uTO Yy 6aobaba HET rofoBeIx Koyiel. Ho B mpupoje HeT Ipyrux 4y-
Jlec KpoMe caMoi IpUpoabl. JIETKO MOHATE, YTO, CKOIBKO OBI PeK HE BIAAI0
B 03€p0 — BBITEKAaTh U3 HEro OyIeT MaKCHUMyM OllHa, a Yy JI00Oro Jepena,
pacTyliero Ha 3KBaTope, HET rOJIOBBIX KOJell (HET CMEHBI ce30HOB). OHaKo
BEPHEMCS K HaIllUM 00e3bsHaM.
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OTOT PEeHOMEH JIETKO NEePEBOIUTCS U3 KJlacca 3araJloYHbIX SIBICHUH B
Knacc 3aypsanHeix. OOpaTuM BHHMaHWE Ha CaMblid 3arafjoyHbli MOMEHT B
9TOH MCTOpPUH, — OJHA W3 00€3bsIH camMa Hay4dHJIach MBITh OaraThl. Kak 310
oHa cama Hayumiach? Ilo kakomy camoyuurtento? Hy u dro x, 4To Makaka
Momozasi. OTKya MOSBHIACH 3Ta «0aza PeKypcHn» W OTKyZa YOTCOH B3SUI
YBEpPEHHOCTb, YTO OYMIIEHHE YEro-Indo repes yrnorpebJeHneM B MHUILY He
SIBJSIETCST OOBINCHHBIM [ISHCTBHEM B perepTryape IMOBEACHYECKHX aKTOB
00e3psH. Pa3Be oH HaOmIOman 3a 00e3bsHAMH BCIO KHM3Hb U Ha BCEX OCTpPO-
Bax oJHOBpeMeHHO? B 300mapke 00e3bsiHBI BCErja OYMIIAIOT HOAApPEHHbIC
M OaHaHBI OT KOXKYPHI TTepe]] YIOoTpeOIeHHEM B TTHIITY.

Bo3moxHO, cHauana Ha OCTpOBax CTOsUIa cyxas MOroja, ¥ Ha Oararax
He ObUI0 Tpsizu. Ho moTOM mpoluiy A0KAM, BBIKOTIaHHbBIE OaTaThl U rps3b Ha
HUX TIPUIDIOCH Pa3NeisTh (MoaBeprath QuiubTpanuu) mepen enoi. [Ipocro
NPUILIO BpeMsi MbITh Oatathl. Ha o0e3bsiHax MpOsSBUIIOCH JISHCTBHE Tapa-
METPUYECKOro ympaBieHHs. HecnenupudyeckuM mapaMeTpoM SBHIACH
Ips3b, BHI3BABINAS COOTBETCTBYIOIIYIO (CAaHUTAPHO-TUTHCHHYECKYIO) HECIe-
uuduyeckyo peakuuio y 00e3bsiH, MPOSBUBILIYIO B CHCTEME IOBEICHUS
00e3bH  TOAXOISIIYI0 MEHTAIFHYIO BETBb, MOOWIM3YIIYIO TNPHUCYIINH
BCEM KPYIHBIM IIpUMaTaM (BKJIIOYAsl YEJIOBEKA) MHCTHHKT MOJPAKaHHS.

DddexT «coToit 06e3bsTHB HE 00BACHAET (PEHOMEH KBAaHTOBAHHMS, HO
ero oOBsACHIET dPPEKT «CTOTHICIYHOU 00e3bsHB». OOE3bSIHBI, C HOMEpaMH
100000 u Oonee, MbITh OaraTbl HEe OynyT, OO Bce OaraThl YK€ HOMBITHI U
CBhEJICHBI IpyruMu o0e3bstHaMu. [1pu eme Oonpielt YMCcIeHHOCTH, 00E3bSHbBI
MOTYT ChECTh YK€ APYT IpyTa.

Haubonee apamatnyno «3ddekt coroli 00e3bsiHbI» onucan B [2]:
«Mup, TIe MBI )KHBEM, — MIPOCTO KOJUIGKTUBHAS BU3yaJH3alus, JAeiaTh KO-
TOpYIO Hac 00y4aroT ¢ poxaeHus. CoOCTBEHHO TOBOpPs, 3TO TO, €UHCTBEH-
HOE, YTO OJHO IOKOJICHHE IepenaeT Apyromy. Korma mocratoyHoe Koiwmde-
CTBO JIIOJICHl BUAMT ATy CTeNb, TPaBy W JICTHUI Bedep, Y HAC IMOSBISIETCS
BO3MOKHOCTh BHJICTh 3TO BCe BMecTe ¢ HUMHU. Ho kakue O (popMEbl, HU OBI-
JIM TIPEATTUCAHbI TIPOILIBIM, Ha CAMOM JieJie KaX/Iblil U3 HaC BCE PABHO BUIUT
B )KH3HH TOJBKO OTPaKCHHE COOCTBEHHOTO AyXay.

COLMONIOTH  YTBEPIKAIOT, YTO BCEM COLMANBHBIM KaTaKIM3MaM Mpel-
IIECTBYET CO3JAaHUE «HCKYCCTBEHHOTO Hapoja». [IeHCTBUTENHHO JOCTATOYHO
YBUJIETh «I1apacOK OpPaH)XEBOIl PEBOJIOLUM», YTOOBI MOHATH — HCKYCCTBEH-
HBII HAPO/» COCTOUT U3 «COTHH 00E€3bsIH» CO CTAJAHBIM CKOTCKUM ITOBEICHUEM.

D30TepUKU CBHUIETEIBLCTBYIOT, YTO PENUTHS M HAYKU CO3/IaHbI Uisi 00y3-
JIaHMs BCEJICHCKOTO MOT'YIIECTBA YeJOBEKa, HEAOMYIICHUS UCIIOIb30BaHus Ca-
KpaJbHOM CHJIBI, JOCTYIHOW JIOASM, HEYKOCHUTENbHBIE Npennucanus (taly)
JIAIIAIOT HAC CAMOCTOSATEIILHOCTH, BOJIH, IIPaBa Ha COOCTBEHHOE CO3HAHUE.

Jluteparypa
1. D30Teprka. YHUBEpCalbHbIH CIOBapb-CIPaBOYHUK.— M.: AMpuTta-Pycs, be-
Jsieie anbBbl, 2005
2. [lenesun B.O. Yamaes u [Tycrora.
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Taiinbl JIyHbI
A enpocun JIyny, uem ewe s moey Obimu et noae3eH.

B y4eOHMKAX, B HAYYHBIX M HEHAYYHBIX ITYOJIUKAIMSIX MHOTO CBEIICHHIA
o Jlyne. Ho cpeam HHMX CTOJIBKO COMHHUTEIBHBIX, YTO ITOHEBOJIE 3aKpa/IbIBa-
©TCsI MBICIIb O HEKOH CTpaIllHOH TaifHe, cBs3aHHOW ¢ JIyHOH. AHamm3upys
0COOEHHOCTH TIPOSBICHUS JTYHHBIX ()EHOMEHOB Ha MPEAMET MX COOTBETCT-
BHS HAyYHBIM TOJIKOBAaHMUAM, IPUXOAUIIb K BEIBOIY, TEOPHS 3ar0BOpa — 3TO
BITOJTHE TOOPOTHAs TEOPHSL.

CHayana mokakeM OIMOOYHOCTh OdHIMaIbHOrO0 MHEHHS, 4To JlyHa
BpalllaeTcs BOKPYT CBOEHM OCH, XOTS M MOBEPHYTA K HAM BCErAa OAHOM CTO-
POHOMH, TIpu 3TOM BpeMst 00opoTta JIyHbI BOKpYT CBOEil OCH SIKOOBI B TOUHO-
CTH PaBHO BpeMeHH MoJHOro odopota JlyHsl Bokpyr 3emmu. O npyrux He-
CTBIKOBKax yueHHi 0 JIyHe ¢ pealbHOCTBIO, Aajee IO TEKCTY.

Bpawaemcsa nu Jlyna eoxpyez ceoeii ocu?

Hauném pasroBop o Bpamenuu JIyHbl, HE BBIXOS 32 paMKH IMPEACTaB-
JIEHUH, OYepuUeHHBIX O(GHUIMaTbHOW (U3NKOH W acTpOHOMHEH. YUeOHHKH
TOJIKYIOT O BpauieHuu JIyHbl BOKpyr cBoel ocu, 0a3upysch Ha TOM, YTO Ha-
6mronast 3a Jlynoil (B cucreme 3emus-JIyHa) co CTOPOHBI  HEMOJBHIKHBIX
3BE3]] MOXKHO YBHUJIETh BCE €€ CTOPOHBI, HO 3TO 0OBsicHeHHe ommbouHo. C
3emin MBI, HanpuMep, BuanuM, uto ColHIIa Bpamiaercs BOKPYT 3eMJid, a Ha-
OJro/1as CO CTOPOHBI 3BE€31, — YBUAUM Hao00poT — 3emist Bokpyr CouHia.

Onpenenenve u3 Bukunemuu: «Ecau ocv epawjenus pacnonodxcena
SBHYMPU Med, Mo 2080PANI, YMO Meo 8paaemcsa camo no cebe uau oona-
Odaem CHUHOM, KOMOp®IU UMeem OMHOCUMENbHYI0 CKOPOCb U MOXHCem
umems Momenm umnynvca. Kpyeosoe osusicenue omnocumenvro ueuiHel
mouku, Hanpumep, oopawenue 3emau eoxpye Coanya, Haswvieaemcs opou-
MATLHBIM O8UNCEHUEM UL, O0Nlee MOUHO, OPOUMATbHBIM 8DAUEHUEMY.

Jlyna oOpamiaercs BOKpYr 3eMJIM KakK THUpPsS Ha BepEBOYKE, WM Kak
CHOPTUBHBIA CHaps, MOJIOT, BpamlaeMblii JjierkoamietoM. K crmoprcmeny
MOJIOT, Kak U JIyHa k 3emiie, oOpaiuén oHOH 1 TOW ke CTOPOHOM, CITIHA He
UMeeT, HO 3putesib (OONENbIIUK), CHIAIIUN Ha TPUOYHE MOJIOT (THPIO)
YBHIUT CO BCEX CTOpPOH. EMy BHIMMBI Bce CTOpPOHBI CHapsijia HE MOTOMY,
YTO MOJIOT, BPAIIaeTCsl BOKPYT «CBOEW» OcH (CIUH), TPOXOAAIIEH Yepe3 ero
rabapuTsl, a MOTOMY YTO CHapsi 00parraercsi BOKPYT CIIOPTCMEHA, TO €CTh
BOKPYT OCH, IPOXOAAIICH Yepe3 rabapuThl CIOpTCMeHa, a He MonoTa. Cie-
JTIOITNI PUCYHOK TOKA3bIBAET, 9TO OJHOTO 3TOTO BpAIEHUS BIIOJIHE OCTa-
TOYHO, YTOOBI 3pUTENb, CUASIINI Ha TPHOYHE, B KOHIIE KOHIIOB, YBUICT BCE
CTOPOHBI MOJIOTA, TaKXKe W 3pHUTENb, Habmromatonwmii JIyHy B cucreme 3em-
ns-JIyHa co cTropoHsI 3BE371, a He ¢ 3eMJIM — YBUIUT BCE €€ CTOPOHEI.
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W3 ToukM HaOIIOIEHHS CO CTOPOHBI 3BE3]T, MOKHO «3aMETHTh Bpallle-

HUE» U KeJIEe3HOAOPOXKHOTO COCTaBa, KOTOPBIH, TOMyCTUM, ABUKETCS MO K-
BaTOpy IJIaHeTbl. To ecTh, €ClM HaOJI0AaTh €ro JBHKEHHE CO CTOPOHBI
IPOCTPAHCTBA, MOXHO YBHUIETb €ro CO BCEX CTOPOH, 4YTO CO3JaéT
BIIEUATJICHUE (MUIIO3HIO) BPAIlleHUs, HO, IOHATHO, BPAIaThCsl BOKPYT OCH,
MpoxoJsiiel 4epe3 ero rabapuThl, OH HE MOXET, PEJIbChl HE MO3BOJISIOT.
purasce (oOpamasicb) BOKPYr KpYyIJIOW IUIAaHETBI, OH OKa3bIBAeTCs B
Pa3NUYHBIX IIOJIOKEHUSX OTHOCHTENHHO HaOmIojartens, HaXOAAIIerocs B
MPOCTPAHCTBE M TEM CaMbIM, CO3HAETCs BIEYATICHUE, YTO OH BpallaeTcs
BOKpYr cBoed ocu. HayuHoe oObsicHenue BpameHusi Jlynel Gasupyetcs
HMMEHHO Ha TaKUX BII€UATJIC HUSAX, 3aBUCSIINX OT BEIOOpA TOUKH HAOIIOACHUS.
Ho, ecin ouenka HaOirojarenss 3aBUCUT OT MeCTa W CKOPOCTH
€ro JABIKEHMS, HYXKHO BBOJUTH IOMNPaBKy B €ro HaOJIOJEHUSA, a He
NPUHUMATh PE3yNbTaT HaOmoacHud (Wwuto3un) 3a Qakt. JlyHa, Oyayum
Bcerja obOpaleHa kK 3emiie OHOM CTOPOHOM,BpaIlaThCsl BOKPYT HEKOH OcCH,
IIPOXOJs1IeH yepe3 €€ TeN0, HUKAK HE MOXKET.

Ecnu paccyxaaTth «1mo-Hay4HOMY», TO | JI00ast ropa Ha 3emiie, oopa-
mIEHHAas BCET/la CBOMM OCHOBAaHHUEM K APy 3eMJIH, TOXKE BPaIllaeTcs BOKPYT
cBoeit ocu. [leiicTBuTensHO B uéM paszHuia? JIyHa mpocTo «IOBBIIIE) TOPEI.

Kcraru, u 6yrepOpon, nexamuii Ha cToje, ToXe 00paiaeTcss — BOKpYT
siapa 3eMid, NOBEPHYTHIM K HEMY Bceraa oaHol cropoHoil. Ho, pasBe, kro-
HUOY b HAOIFOJAlT €TO BpaIlleHHEe B TEYEHUE CYTOK BOKPYT OCH, IPOXOIAIICH
MEXITy MaclioM U xieoom!?

Hexoropsie Benen 3a yaénsiM IITonemeem, 1o cux nop BpamatoTr ConH-
e Bokpyr 3emin. [Ipu paccMoTpeHnu mpoOieMbl Ha mMpUMepe (haHTOMHBIX
Ooueii, cpa3y MOHATHO, YTO TYT «DOJIMTY» HE OpPTaH, a ero MEHTAIbHBIN 00pas.
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Jns CTOPOHHHKOB OKCIIEPUMEHTAIBHOTO MOJX0Ja, — OJKCIEPHUMEHT.
Bo3bpMuTe nHCT KapTOHA, BBIPEKBTE W3 HETO KPYT, B LEHTP Kpyra BOeWTe
rBo3aMK. Hapucylite Ha 03HaYEeHHOM KpyTe JjBa KpY»KKa — OJUH (KPYITHBIH) C
LEHTPOM, COBNAAIOIIMM C I'BO3JAMKOM (3TO 3eMilsl), a JApYyroi (IOMEHBbIIe)
ommmxe kK oboumHe Kpyra (3To JyHa). Bparmaem kpyr BOKpyr reo3auka. Bu-
IIUM — <«JTyHa» 00paImaeTcst BOKPYT «3€MIIN», TIOBEPHYBIINCH K HEW OTHON 1
TOM ke cTopoHoi. [Ipn aTOM uKcupyeMm, «IyHa» BOKPYT COOCTBEHHOH och
HE BPAIIAETCSI. ITonpoGoBan ObI HAPUCOBAHHBINA KPY>KOK BAPYT 3aBpa-
maTecs BHyTpu Oymaru! Bpammaercss uim HeT 371eCh «3eMIIsD» BOKPYT COOCT-
BEHHOM OCH, HUKAKOH POJIM HE UTpaeT.

Hentpudyry anst TpeHUPOBKH KOCMOHABTOB 3HaeTe? DTO Takas Iajka
¢ kaOMHKOM Ha KOHIE. JTa Iajka BpallaeTcsi, 1 Ha KOCMOHABTa JICHCTBYIOT
Heperpys3KH, TUIa Kak npHu crapte. KocMOHaBT Bce BpeMs ITOBEPHYT JIMIIOM K
ocu Bpamenus neatpudyru. CoBcem kak JlyHa k 3emne. Kak BbI gymaere,
BpamaeTcs M KOCMOHABT BOKPYT COOCTBEHHOI OCH B KaOWHKE, MPHUCTETHY-
ThIH K HeH peMHsaMU, pu 10-Tu kpaTHBIX neperpyskax? Mnu Bcé xe Het?

Ecte mMuenue, JlyHa y Hac mosiBUJIach COBCEM HEIAaBHO (HET, HET, — HE
n3 'amOypra). Ha 3T0 yka3biBaeT He TOJBKO CHOC KPBIIIU B IOJHOJIYHUE Y
YyBCTBUTEJBHBIX JIIOJCH, U BOM Ha JIyHY BOJKOB M c00aK, HE >KENarolINX
CMHUPUTBCS C TIPUCYTCTBHEM Ha HEOOCBOJE MOCTOPOHHETO 00BEKTa, HO M HE-
TIOHSITHAS! YCTOMYMBOCTH (OTCYTCTBHE KyBBIpKaHUs) JIyHBI, B OTCYTCTBHE TH-
pockonmyeckoro 3¢ ¢dekra (HeT coOCTBEHHOro BpamieHus). Ho Hamnume y
Jlynsr mubpammii HacTopaxusaeT. Ecnu JIlyHa KyBBIpKHETCS, TO 1 HAM HeMa-
7o mepenanér. HeoOxoanMo HalenuTh HAa 3TO BHUMAHUE OXOUYEro A0 JCHeT
MHPOBOTO Hay4yHOro cooOrmiecTBa. Tpedyercst pa3BepThIBaHHE MacIITaOHOTO
mpoekTa 1o crabmwimmzannu JIyHBI, TOCPEICTBOM pacKpyduBaHUS €€ BOKPYT
coOcTtBeHHOM ocH. [Ipexke Bcero, B eJSIX PacKpyIHBAHUS IIPABUTENBCTB Ha
COOTBETCTBYIOIIEE MAacCIITaOHOCTH IpoeKkTa (huHaHCHpoBaHue. /st ciaceHust
HallleW TUIaHeThl He aJIKO HUKAKUX MIJUINAp/A0B. A TO OJIHO U M T€ XKe: KOJI-
Jaiepbl, UCKYCCTBEHHBIH MHTEIUIEKT, MPUPOAONOI00HbIE TEXHOJIOTHH, ac-
TEPOMIHAS OIIACHOCTh, TEPMOSIIEPHBIN cuHTE3, kovil9 ... He opurnHambHo.

Teneps o nuOpanusx Bcephes. JinOpaumu (nnm kayanus) JIyHs! OTKpbUI
lamuneit. C Tex mop, KaKuX TOJBKO TEOPHA HE BBIIYMAHO JUIsI HUX OOBICHE-
nust? B pesynprare nmubpanuii ¢ 3emmu BugHo He 50%, a npumepHo 59% no-
BepxHOocTH JIyHbl. Ilpuunna xe nubpanuil npenensHo npocta. Ilnockocts
op6ute! JIyHBI IMEeT HaKJIOH K IIOCKOCTH opOuTHl 3emmn nopsiaka 6°. O0-
pasHoe oO0bsicHeHne nubpanusam fgan Visan babunies: «IIpeacTaBbTe, 9TO BBI
CHJIUTE Ha CTYyJIC B IEHTPE HAKJIOHHOW CLIEHBI, U BOKPYT Bac Oeraer Gajiepu-
Ha B mayke. Brl, KOHEYHO XK€, YBUANUTE €€ B Pa3HBIX pPaKypcax: TO IMHHO-
HOTOH, TO KOPOTKOHOTOH, TO BoOOIIe cMmemnHoi. BoT Tak ke u JIyHa, opou-
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Ta KOTOPOM HAKJIOHEHa, BUAHA HaM C 3eMJIU TOJ Pa3IMYHBIMH YIIaMU 3pe-
HUS: TO 4yTh CBEPXY, TO UyTh CHU3Y, TO UyTh CIIEPEIHU, TO YyTh c3aau». Tak
YTO, TOBAPHINU YyU€HBIE, (MHAHCHPOBAaHUS HA TPOEKT 1O YKPEIUICHHIO yC-
ToiunBocTH JIyHbI 51 Bac minato. Bam o6sioM, npuém 3akoH4eH, CBOOOIHBI.

Hanomunaro, uto 3emist He Toyibko oOpainaercst Bokpyr CoiHia, HO
enié M Bpalaercs BOKpyr coOcTBeHHOUW ocu. Cremyst JOTHKE CTOPOHHUKOB
Bparmienus JIyHbl, He0Ox0auMO K 365.25 000poTOB 3eMii BOKPYT CBOCH OCH
B TEUYCHHUE TO/a, MPUOABUTH eIME OAWH 000pOT, KOTOPEIA 3emirst OB coBep-
mrana, Jake He Bpamasch BOKPYT coOcTBeHHOU ocu! [louemy ke 1o cHxX Top
9TOT (aKkT He OTMeUeH B KaneHaapsx kak [lens Connual

Xots1, rocriofia KOHCIMPOJIOTH, HACTOPOXKUTECH. MOXKET ObITh, MaCOHBI
Y WIUTIOMUHATBI CKPBIBAIOT 3TOT (hakT OT HapoJia,3aIyThiBasi IPOCTOH BOMPOC
MOCTOSTHHBIMH ~ TIEPEX0/aMi  C JICTHETO BPEMEHH Ha 3UMHEE BpeMs H
HaoOopoT? BHUMAaTENBEHO MEpEeCUYNUTHIBAHTE, HE OTXOIS OT KaCCHI, JIUCTKHU B
KYIUIEHHOM OTpPBIBHOM KaeHJape.

Ha camom pnene, ciopam Ha Temy, BpalliaeTcsl WM He BpaiiaeTcs JIyHa
BOKPYT CBOCH OCH, YK€ MHOTO cToleTHidl. HekoTopble YMHUKHU TpaTHIN Ha
JI0Ka3aTe’abCTBO MPABUIBHOCTU CBOEH MO3UIMK IO JaHHOMY BOIPOCY MHO-
rue roasl Xu3Hu. Teopema depma TyT, KaK TOBOPUTCS, OTABIXAET.

N XKronp BepH mpuvacTeH k 3Toi mpoOieMe, OH 3HAN JOBOJBI KaK
«BpAILIEHLEBY, TaK U «HEBpalleHleB». [laccaxk Ha 3Ty TeMy OH BCTaBWJI B
cBoil pomaH «M3 mymxku Ha JIyHy». XapakTepeH W ONUCAHHBIM UM HpPUEM
BHYIICHUS NPOCTOAYIIHBIM SHKH (HE 10Ka3aTeIbCTBA, @ MIMEHHO BHYILIEHUS),
HEHCKYIIEHHBIM B HMCKYCCTBE LIYJIEPCKOW PHUTOPHKH, «(hakTa» BpalieHUs
JIynsl. OOpaTuTe BHUMaHUE: «...KOT/Ia BEPHETECh Ha MECTO, OTKYy/la HOILIH,
BBl YBUJIUTE, YTO 32 3TO BPEMs BbI CAEJAIH MOJHBIA 000POT BOKPYT ceOs».
Bot 3TO TOT caMmblil 3amMedaTeNnbHBIN peueBOi 00OpOT, BIOJIHE cebe 3ame-
HstomuHA 06opot JIyHBl BOKpYT cBoeit ocu. UTo Takoe «00OpOT BOKPYT ce-
6s»? SBHbIN moamor. Ho, xak mpuéM HeHpOIMHTBUCTHYECKOTO MPOTPaMMHU-
pOBaHHUS — MOpaXkaeT HamoBasl. YenoBek cpady «BcE MOHUMAET» U mepeyoe-
ITUTH €r0 HEBO3MOXKHO. bojee Toro, oH mobexuT yoexjaTh B 3TOM IPYTHX.

Hukona Tecna u TOT He yCTOAJN, U HamKcald HECKOJIBKO CTaTell B JOKa-
3aTeIbCTBO TOro, uTo JIyHa He Bpaliaercs BOKpYr cBoel ocu. Most nmo3unus,
KaK BBl Y)K€ IOHSUIH, 10 JaHHOMY BOIIPOCY COBIaaaeT ¢ mo3unueil Tecisl.
Bcé-raku GonmbIIMHCTBO JO/IE 10 cUX MMop emé He cTanu Ha Hamy (Ipa-
BWJIBHYIO) TO3UIMIO. J[JIs1 UX OrpaHUYeHHOTro yMma "mpaBHIBHO" TO, K YeMy
OH TpHUBHIK. JIfoAM mpaBna He HykHa. JIIOIM WIIYyT HEe TpaBIy, JIOAN HITYT
MOITBepKIIeHHE WX 3a0myxaeHuid. OIHAKO BHHMATEIBHO IOCMOTPUTE Ha
PHUCYHOK, SICHO, YTO BCe TOUKHU JIyHBI BpaIlaloTCsl ¢ OJHOM U TOH e yriIoBoi
CKOpPOCTBIO M YTJIOBBIM YCKOPCHHEM M COBCPHIAIOT OJWHAKOBBIC YTJIOBBIC

TepeMeEIEHuUs.
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Buanwm, Jlyna, koHeuHO, He TOUKa, a TEJI0 — MHOXKECTBO TOYEK. Xapak-
TEpHO, HU OJlHAa 3THX TOYEK B OTHOLIEHUM JBI>KeHHUs JIyHBI BOKpYyr 3emin
HUYEM 3aMeUaTeNIbHBIM HE BEIJICIICHA TI0 OTHOUICHHIO K IpyruM. Bee Touku B
CBOEM JBIDKCHHH BOKDPYT 3€MJIM HMEIOT MMOJOOHBIC, HellepeceKatonIecs
IIPYT C OpYTOM OpOUTHI, HOMPOCTY TOBOPS — KOHIEHTPHUECKUE OKPYKHOCTH.
A xak nHaue, ecnu JlyHa noBépHyTa K 3emMJie OHOM U To ke cropoHoi? Hy
1 Kakylo u3 Todek JIyHBI Tenepr BEIOMpaeM 3a «och BpameHus »? [lo kakomy
kputepuro? Her npeterneHTOB? MOXET KTO-TO 3HAE€T O BpalleHWH 0e3 ocH
Bpammenusa? Ecmm Ob1 JIlyHa, ipu cBO€M OOpaimieHuu BOKPYT 3eMIH el u
BpaIiagach BOKPYT OJHON U3 «CBOMX)» TOYEK WJIM MHOYKECTBA TOYEK (OCH), TO
TpaeKTOpueil IBMKEHHS TOYEK JIyHbI ObUIH OBl HE KOHIIGHTPHUYECKHE OKPYXK-
nocty, a DIMUKIIONUABI http://ru.wikipedia.org/wiki/Duunukiaonna Ho to-
rna ona (JIyna) He Obuia Obl TOBEPHYTA K HAM OAHOM cTopoHOoH. [{nkinonna —
9TO TPAEKTOPUH TOUYEK KATAIIErocs 10 TOPU30HTAIBHON MOBEPXHOCTH KOJIe-
ca, a SMUIUKIONJA — 3TO TPACKTOPHUS TOUEK KOJeca, KaTsAIIErocs 1o oKpyx-
HOCTH.
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ITonnmaro, He yOeami, IpOPOKH HE XHUBYT B cBoeM oreduecTBe. CraBa
COBETCKOM MIKOJIe, YMEBIIEH pa3 M HaBCer[a HaBA3BIBATh CBOMM >KEPTBaM
camMble TUKHeE MpezicTaBlieHns. MoxxeT ObITh o3TOMY, cerojHs B Poccun u He
NIPENo/aIoT B IIKOJIaX aCTPOHOMMUIO. J1abbl cpa3y He BEIBOPAYMBATH MOJIOJIBIM
JIOASM MO3TY HaW3HAHKY...

Opnako pycckue He crarorcs. [Ipogomknm nepeyoexnenue. Emé pas
oOpaTuTech K pUCYHKY. Buaure, s noctaBmi criyTHUK JIyHBI HA CHHXPOHHYTO
opOHTYy, TO €CTh OH BHUCHUT HaJ OJHOM M TOW e TOUKOH 3KkBaTtopa JIyHBHI, B
JIaHHOM CJIydae HaJl oOpaTHOM cTopoHOU JIyHBI, XOTS TMOCJenHee He MPHUH-
LUTHATIBHO.

O4eBHIHO, CHHXPOHHBIH CIyTHHK JIyHBI, 94TOOBI BHCETh HAaJ OIHOM
TOouKOH JIyHBI, JOJDKEH JBHUIaThCS 110 KPYrOBOW OPOHTE C LIEHTPOM B IIEHTpE
3emin, kak 1 Touku Tena Jlynsl. Hageroch, Teneps MOHATHO, 4TO y JIyHBI
HET CIMHa!

BruiBoa: V Jlynsr ecmov opbumanvroe epawenue omHocumensHo 3emau,
HO Hem cOOCMBEHHO20 (CNUHOB020) 8PAUJCHUSL.

OxoHuaTeJbHBIN BIBOA: JIyHa criliHA HE HMEET U €€ «CIIMHA» HaM He
BuzHa. Uto u TpeboBanock qokazaTh. CiencTBUE: B JIMIE CTOPOHHUKOB Bpa-
nieHus JIyHbl, MBI UIM€EM €0 ¢ KIMHUYECKHM CIIydaeM, — KOT/a MalHeHT
BCE KpyTJI0e MPUHUMAET 3a YTO-TO BpaIlaroIieecs.

Jlyna sBiseTcss HEe €IMHCTBEHHBIM CIYTHHKOM (HEOCCHBIM TEJIOM),
OJIHa CTOPOHA KOTOPOTO MOCTOSIHHO obOparieHa K raHeTe. CHHXpOHHO Bpa-
IIAI0TCS BOKPYT CBOMX ILIaHET (MMOCTOSHHO OOparieHbl K HUM OJHOW CTOpO-
HoM) cryTHUKHU 3emiu, Mapca, CarypHa (kpome I'unepuona, ®ebsr u mu-
pa), Ypana, Hentyna (xpome Hepeunsl) u Ilnyrona. B cucreme IOnutepa
TaKoe BpAalllEeHHE XapaKTepHO I 3HAUUTENbHONW YacTH CIyTHUKOB, B TOM
grcie BceX ranmwieeBbix. OcoOeHHO nHTepecHa mapa [Liryton — Xapon. OHu
BpamiaoTcs, Oynydn Bceraa oOpamiéHHBIME OJHUMHU M TEMH K€ CTOPOHAMH
IpyT K apyry. Haxomaka 11t mpoeKTHPOBIIMKOB KOCMHYECKHX JTH(TOB!

ACTpOHOMBI OTMEUAIOT HEMAIO U APYTHMX MHTEPECHBIX CIIy4aeB OJHO-
CTOPOHHOCTH [BWKeHUS muaHeT. Hampumep, nBmxenne Mepkypus u Bene-
PBI COTTIaCOBAHO € JBIKEHHEM 3emii. Bpems ot Bpemenun Mepkypuii Haxo-
IUTcs ¢ 3eMilell B HIDKHEM COCIMHEHHMH. Tak Ha3bIBAaIOT IOJIOXKEHHUE, KOTraa
3emis 1 Mepkypuii OKa3bIBaroTCA MO 0AHY CTOopoHY COJHIIA, BEICTPAaUBasCh
C HUM Ha oJHOM mpsimoil. HukHee coenuHeHue MOBTOpseTcs Kaxaplie 116
CYTOK, YTO COBIAJaeT CO BPEMEHEM JBYX IOJHBIX 000poTOB Mepkypus u,
BcTpeyasick ¢ 3emuieii, Mepkypuil Bcerna oOpalieH K Heil OIHOH M TOH ke
CTOPOHOH.

C mepuoanyHocThiO B 584 mHs Benepa cOmmkaercs ¢ 3emnéit Ha Mu-
HUMAJIbHOE PacCTOSIHHE, OKa3bIBasCh B HIXKHEM COEIMHEHUM, IPUYEM B STH
MOMEHTHI BeHepa, Becerna oOpaieHa k 3eMiie OTHOM U TOH JKe CTOPOHOM.
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Ho xakas e cuna 3acraBisier Mepkypuii u Benepy paBHAThCS HE Ha
Connne, a Ha 3emmto. CinyvaiiHocTs? nu Bc€-Taku mpaBbl LIEPKOBHBIE Mpa-
K0Oechl, pa3MecTHBIINE 3eMITI0 B IECHTpe MUpa? A MOXKeT OBITh IIpaB JaTya-
HuH Tuxo Bbpare, Benuuaiimuil U3 MpakTUYECKUX acCTPOHOMOB BCEX BPEMEH,
KOTOPBII MPEeATOKHUI CBOIO CHCTEMY MHUPA, OTIUYHYIO OT CUCTEMBI Majorpa-

MoTHOro kcenaza Konepuuka? [Togymaiite Ha gocyre.
Cuctema Tuxo bpare

Bewepa

Caryph

OTUMOJIOTHS CIIOBA «CIIOXHOE» WAET OT MOHATHUS CJOXEeHHoe. Bcé
CJIOYKHOE COCTOMT (CJI0KEHO) M3 YEer0-TO MPOCTOTO.

HebecHoe Tenmo MOXeT y4yacTBOBaTh B HECKOJIBKHX JIBUKCHHUSIX OJTHO-
BPEMEHHO, W HE TOJBKO HEOECHOE TeNo, HO W, HAalpUMep, MAsTHUK, — PHU-
CYIOILIUH CIIOKHBIE (Urypsl JIuccaky — pe3yibTaT CIOKCHHUS IBYX HMPOCTHIX
OpTOTOHANBHBIX KoNieOaHuil. Ha camom Jene cieayer pasinyaTh MOHSTHS
opOumbL U Mpaekmopuu.

OpbuTa — 3TO MyTh JBIKCHUSI HEOECHOZ0 mena RPUPOOHO20 RPOUCXO-
JHCOeHUA WU UCKYCCHIBEHHO20 KOCMUYECKO20 Annapama B 1ECHTPAJIbHOM
moJie HeGeCHOTo Teya. DTO TMoJjie He 00s3aTeIbHO KYJIOHOBCKOE, ITPOCTO TEH-
TpasibHOE, W Bc€. Opbura — 3TO 00sA3aTeNbHO MJIOCKAs 3aMKHYTasl KpHBasd,
uMeromas GopMy 3JTUTICA WK KPYyTa.

Tpaekropuss — 3TO HENpEepbIBHAS JIMHUS, OTpa)karolas Hnepemeuje-
Hue/0suiceHue mamepuanvhoii mouku 6 npocmpancmee. OHA  MOXET
OBITh KakK TIPSMOW, TaK M KPHUBOJUHCHHOMN, C COBEPIICHHO MPOU3BOIEHBIMU
napaMeTpaMH PacIiOOKCHHUS OTHOCHTEIBHO TOYKH OTCYETA, MOXKET OBITh
KaK IUIOCKOM, TaK M TpexMepHOM. Tpaekropus 00sA3aTEIbHO MMEET Hadallb-
HYIO ¥ KOHEYHYIO TOUKY, I0O3TOMY TEPMUH «TPACKTOPHS» IPUMEHSIOT BCEraa
K JBWXKyleMycs o0bexTy. Hanpumep, JlyHa aBuxercst mo opOuUTe BOKPYT
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3emun ¥, OJJHOBpeMeHHO, 1o opoute Bokpyr CoiHnia. B utore e€ Tpaekropus
JUISL 3¢MHOr0 HaOofaresss CMOTPHUTCS JIOBOJIBHO CIIOKHO#M kpuBoil. Ho n
op6ura JIyHBI B IICHTpaIbHOM ITOJIe 3eMiIH, U opOuTa JIyHBI B IICHTPaIbHOM
none CoJHIIA HOPMUPYIOTCS pa3HBIMA MOMEHTAMH HMITYJIbCa, KOTOPBIC Ka-
KOW-JINOO KOPPEISALUH APYT C IPYTOM HE UMEIOT.

KenmepoBa opOurta (HE TpaeKkTOpus) OJAHO3HAYHO CBUAETEIHCTBYET O
3akone coxpaneHuss MOMEHTA umnysnbsca, HO opOuTa MOXKET OBITH H3Me-
HEHa HM3MEHEHHEM MOMEHTa WMITyJbca (HampuMep, mepenadeil JOMOTHH-
TEIHHOTO MOMEHTA MMITyJIbCa OT ABHrarteis). Ilocine BBIKIIIOYSHHS IBUTaTeE-
151, TIPEKpaIIeHNsT N3MEHEHMsI MOMEHTa MMITyJIbCca, y amiapara CHOBa yCTa-
HaBnuBaeTcs KerutepoBa opOUTy (XOTS W OTIMYAIONIYIOCS OT HCXOMHOM).
CoOcTBeHHO, OpyruxX OpOUT B MPHUPOJIC HET, 1O onpeaeicHuto. OpOuTa ume-
eT (U3MYECKOoe COAEp)KaHWE, M TPACKTOPHs YUCTO MaTeMaTHuecKas KOHCT-
pykums. Ou3uka 3aHUMACTCS HUCCICIOBAHWEM NPUYHMH SBICHUA W KOH-
KPETHBIX MEXaHM3MOB, HEIOCPEJCTBEHHO BIIMSIONIMX Ha HCCIIEJyeMoe SB-
JICHUE.

M3BecTHO co BpeMEH Diiniepa M SKCIEPUMEHTATBHO 3TO TMOJITBEPKIACHO,
a 3HAYUT MOXXKHO OJHO3HAYHO KOHCTaTHPOBATh, YTO TBEPABIC TEJIa OTHOBpPE-
MEHHO MOTYT YCTOMYMBO BpallaThCs TOJBKO BOKPYT ABYX oceid. B onHom
BpalieHNH, ¢ MHHAMAJIGHBIM 3HAYeHHEM MOMEHTAa WMHEPINH, B JPYTOM — C
MaKCHMallbHBIM ero 3HaueHmeMm. Hampumep: JlyHa Bparmaercss BOKPYT OCH,
MIPOXOAIICH Yepe3 HEeHTP 3eMIIM U OCH, Ipoxoasmiei yepe3 neHTp ComHia.
3emurst Jke BpaliaeTcss BOKPYT OCH, NMPOXOJSIIel uepe3 e€ LeHTp U OCH, Ipo-
xopsueil uepe3 ConHna. 1 HUKaKMX UHBIX TPETHUX BpallleHUH HET HU y Jly-
HBI, HH y CIIYTHHKOB JPYT'HX IUIAHET, HA Y UCKYCCTBCHHBIX CITyTHUKOB 3eM-
JIH.

Ecnu BBI mo-mipexxHEMY MpPOJAOIKAETe CUMTaTh, uTto JlyHa Bpamaercs
HE TOJIbKO BOKpyYT 3emun v ColiHIa, HO M elié «BOKPYT ce0s», TO HApUCYHTE
cOOCTBeHHYIO OpOHMTY cHHXpOHHOTO cryTHHKa JlyHel. Hampumep, opOuty
CIyTHUKA, KOTOPHIH MOCTOSHHO «BHUCHUT» HaJ HEBUJIMMOW HaMU CTOPOHOMU
JIyHBI, IPUHIMITHATEHO OTIMYHYIO OT OPOUTHI HAPHCOBAaHHOW MHOM.

Buo 3emnu c JIynw

Haxopsich B neHTpanbHON Touke, 0OpaniéHHON K HaMm ronycdeps Jly-
HBI, MBI OyZieM Bceraa HaOmogaTh 3eMITI0 B 3€HHTE, a JII0OOH WHOH TOUKe
aToit momychepsl JIyHbl nBYOKEeHHE 3eMiH OyAeT MpeaCTaBIsSIThes HabIoa-
TeJo JBMKeHHEM Ha HeOecHOU chepe JIyHBI M0 OKPYKHOCTH C OJTHOW M TOH
’K€ BBICOTOW HaJl TOPU3OHTOM.

Jlerxo moOHATH, MOCKONBKY JIyHa mpu oOpameHn: BOKpYT 3eMIIn Beera
MoBEPHYTa K HaM (K 3eMJIe) OJTHOM M TOW K€ CTOPOHOH, To 3emiisi Ha HeOO-
cBOJIe 00paI€HHOM K HaM cTopoHb! JIyHbI (eciu npeHeOpeys THOpausIMu)
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OyzeT IpUCYTCTBOBATh MOCTOSTHHO. BricoTa 3emiin Haj ropu3oHTOM  JIyHBI
=90° — (MuHYC) 3HaYeHHe ° MIMPOTHI, OTCYNTAHHBIN OT TIOTIOCA HOTyChEpHI
Jlynsl, obpaménnoit k 3emute. [l HaOmoaaTeNs, CTOAIIEro B IIEHTpe o0pa-
MIEHHOTO K HaM monymnapus JIyHer, 3emis Bceraa OyneT HAXOAUTHCS B 3¢HU-
te. Ha mpyrux mmporax Jlyrsr 3emist OyneTr Hape3aTtbh KpyT 1Mo HeOOCBOAY
(28 cyTOK 3eMHBIX), C OJTHOM M TOH K€ BBICOTOW HaJ TOpH30HTOM. B camom
Jierie, MpezcTaBbTe celsl CTOSIINM B LIEHTPE 9KBAaTOpa, 00paIéHHOro K 3eM-
Jie JIYHHOTO TMOJyIIapus. MBICIIEHHO HapUCyeM IOJ] HOTaMH IIOCKOCTh O-
PHU30HTA — IJIOCKOCTD MEPHECHIAUKYISIPHYIO PAaJHyCy, COCIUHSIOMEMY Hac C
LEHTPOM JIYHHOrO Iiapa. B JaHHOM cilyyae, O OTHOIICHHIO K TUIOCKOCTH
Topr30HTa 3eMJIsl BUOUTCS B 3eHUTE HeOecHO chepsl Jynpl. Temeps Mbic-
JICHHO TIEPEMECTUMCS TI0 JTYHHOMY MEpUAWAHy M3 3TOH TOYKH Ha IIHPOTY,
cKkakeM 45°, HapHicyeM TOJ HOTaMH HOBYIO IUIOCKOCTH TOpM30HTA. Temeps
3eMJIs IO OTHOIICHUIO K HOBO IUTOCKOCTH TOPU30HTA BUIUTCS HaMHU Ha He-
Oecnoii chepe Jlynsl on yriom 45 rpamxycoB. [Tockonbky oHa oOparmaercs
BOKpPYT 3€MIIH, MOBEPHYBIINCH K HEH OJHUM U TEM € CBOMM IIOJIyIIapHeM,
TO IO TOH ke MHpOTe B 45 TpagycoB, epeMeaeTcs Mo Kpyry U COOTBETCT-
BYIOLIAsl 3TOM IIUPOTE MIIOCKOCTh TOPU3OHTA. A 3HAUMT 3a 28 CYyTOK 3emils,
nepemernasch mo HebecHoit cepe JIyHBI Ha BbIcOTE B 45° HaJ TOPU3OHTOM,
COBEPIIHT MOJHEIH KpyT. UTO 3Ke U3 9TOrO clienyer?

To, 4T0, HUKAKUX BOCXO/I0B-3aX0/10B 3emiu Ha JlyHe HaOmromaTecsa He
Oyzmer! 1 m3BectHast, sko0bl mpuBe3éHHas ¢ JlyHpl ¢oTtorpadus Bocxoma
3emun, — siBHast Qanbcudukanus. Ha Hell BpicoTa 3eMiin HaJl TOPU30HTOM
JIyHBI CHJIBHO OTJIMYAETCS OT PACUETHOM BBICOTHI, €CIH OyJIEM OMUPATHCS
npu pacuérax Ha O(HIMATBHBIC KOOPIUHATHI «IIPHIYHESHUS» aCTPOHABTOB.

Wnaue roeopst, Jlyma oOparmmaercss BOKpYT
3eMii, HO HE KPYTUTCS, M HE BEPTUTCS BOKPYT
cBoeit ocu. JlyHaTHMKM-ranuien MoATBEPKIAl0T:
«Bcé-taku Jlyna HE BEPTUTCS!». «Bcé-Taku
Jlyna HE BEPTUTCA!. B nuceme x Hnecce
Apmang, Bragumup Unenu  mucan: «M3 Bcex
IUTAHeT U HEOECHBIX TeJ, BaXKHEHIINM sl HAC
sBistercs JlyHay.

Jlfom CUIBPHO KOHTYXXEHBI OOpa30BaHHWEM W TPAKTHUECKH YTPATIIIH
croco0HOCTH K HabmroaeHuto. Kak-To s mporymuBaics B Iojie 3MMHUM Bede-
poM B ToIHOIYHHE. BCE€ BOKPYT OBLIO 3aMTO JIYHHBIM CBeTOM. Uepes JcHb,
COBepIIasi MPOTYIKYy B TOXKE BPEMs U II0 TOMY K€ MapuipyTy, s oOpaTui
BHUMaHKE Ha oTcyTcTBHe JlyHbl. Bombie waca s Ge3ycremmHo uckai e€ Ha
HeOocBoze. PackpeITh TaiiHy «HC4Ye3HOBEHHs» JIYHBI MHE MOMOT OOBIYHBIH
KaJICHJAaphb. OKa3an001), 3axXx01bl U BOCXOAbI HyHI:-I, U BOCXOObI U 3aXObl
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CounHIla — [1Ba SBJICHUS C OYCHb PA3HOW TUHAMUKOMN, MIMEHHO: BpeMsl 3aX0]ia-
Bocxona CoiHIa 3a CyTKM MeHsieTcs Ha 1-3 MuHyThl, JIyHBl K€ — OT
JlecsITKa MUHYT JI0 HECKOJIBKUX 9acoB. 3a0aBHO, 4TO 00 3TOM MOYTH HHUKTO
He 3HaeT. Bo3pMuTe KaneHmaps, rie MpUBEIeHB BpEMEeHa 3aX0/1a i BOCX0a
JlyHer, u yOemuTech B 3TOM CaMOCTOSITENBbHO. MM BHHMATeIhbHO IIOHA-
Omomaiite 3a moBeneHueM JIyHBI 0e3 WacoB M yriomepoB. Takke paBHO-
MepHO Kak ComHIe oHa ciexyer mo HebocBoxy? Cnmabo? A oHH, IpeBHHE,
crpaBisuick! Hackombko ske oHu OblT yMHee Bac! Jlerpanariust pyJurT ...

Koneuno, B 11e51om 3a0iry>xieHue ¢ BparieHreM JIyHbl He 09eHb OIacHo,
HC BJIUSCT HA Hamy O6I)I‘IHyIO JKU3HBb. HO Ha HOI[O6HLIX «BIICYATIICHUAX) I10-
CTpOCHA BCSI COBPEMCHHAsSI TCOPETHIECKAst HayKa, a 3TO YKe Jalleko He 0e30-
macHo. Bce e€ Teopuu mpenCTaBISFOTCS MEPBOOBITHBIMHU CYCBEPUSIMHU
OTHOCHUTEJIbHO HAOIIOaeMBIX SIBJICHUH TIPHPOJIBI.

Kaxk rymaHucT, nposiBjisisi cocTpagaHue K CTOPOHHUKAM BpallleHHs!
JIyHbl, 1ajee 0Ka3bIBal0 UM H1€0J0THYECKYI0 MOAEPHKKY.
To, uto celiwac npoumraere, Mpockda COXpaHsTh B cekpere. TpedoBa-
HHUE CEKPETHOCTH, O KOTOPOM TOBOPIO, MPHUHINIHAIHLHO HE CTOJIBKO JJIS Me-
Hsl, CKOJIBKO JJIs Bamrei coocTBeHHoi 6e3omacuoctu. Cornmacuel? Yuraiite.
ITocTaBum Bompoc no-crapomy: nouemy Jlyna noBépHyTta K 3emiie Bce-
I71a OHOHW CTOpOHOH? B coBpeMeHHO# HayKe A0 CHX HOp HEeT eIUHOr0 MHe-
HUS TI0 TaHHOMY CIIOPHOMY BOIIPOCY. A Ha caMOM Jene BCE OYeHb MPOCTO.
[TockonbKy MbI BUIUM TONBKO OAHY cTopoHy JIyHBL, TO U3 3TOrO
00CTOATENBCTBA CIENYeT, YTO 3eMJIsl HAaXOAUTCS Ha CTAllMOHApHOHM (CHH-
XpoHHOI1) opbure JlyHbl, TO ecTh 3emisi oOpataercsi BOKpyr JIyHsl ¢ yrio-
BOIl CKOPOCTBIO PaBHOM YIJIOBOM CKOpPOCTH BpauieHHs JIyHbl BOKpYr cBoei
ocH, pe3yibTaT — 3eMJIsl BUCUT HaJ OJAHOM U TOH € TOYKOW MOBEPXHOCTH
JIyHel, uto MbEI 1 BuauM. He moBepsiere cBouMm rirazam? Wi BB momaraere,
gyro JlyHa — 3TO ToNOTrpaMMa, HapuCOBaHHas Ha HeOecHoU cdepe? Mo, a
kak nHaue? bynp JIyHa mapom, KOTOPBI CBETUTCS OTPakKEHHBIM CBETOM, MBI
o0s3aTennbHO ObI BHaenW Ha Hed Omuku. JIFoOo# ¢ortorpad moaTBepauT,
peabsaBUB (ororpaduio IIapa, OCBEHIEHHOTO €O CTOPOHBI. Emé MokHO
CIPaBUTHCS B IOCOOHMH IO OCBEIICHUIO TPEXMEPHBIX OOBEKTOB!
http://photo-tochka.livejournal.com/6639.html. Jlyna nmmockas?
OX, " TIIyOOKO ke CHAAT B JIOASX KOPHHU CPel-
HEBEKOBOTO MpakobOecus, He yIaéTcs UX BBEIKOPYEBATH
HU B IIKOJIE, HU B LIEPKBH, HA B cHHarore. Mpako0Oe-
CBI JK€ TIPOIIOBEYIOT, 4To cBeTHia, ComnHile u JlyHa,
obpamatorcs Bokpyr 3emimu! Ilan KomepHuk, pamu
4ero ThI TOpeIT Ha KocTpe, Oemomnara?
Kcrary, eciim cCKOHIEHTPHUPOBATH JIyHHBIH CBET
B MIOJTHOJIYHHE JINH30H HAa TEPMOMETP, TO €ro TOYHBIE
[ — TIOKa3aHMs CHU3ATCS Ha 7 rpagycoB. JlyHa XxoJoxHee

CBETUTO, TOMKO U3TYHAET OHO CBET MHOM TpHPORbI Connna. ®akr! 60
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KcraTn, ecnm MmaTeMaTHUeCKH BEpHO pa3feuTh YHuciao 365 Ha mpoaon-
KHTEIBHOCTh OJTHOTO MOJHOro obopora 3emiin BOKpYr JIyHBI, TO mosrydum
yucno 12, To ectb — 12 MecsiueB, NO-MHOMY — JIyH, 000pPOTOB 3€MJIN BOKpPYT
Jlyns! 3a Bpemst onHoro oboporta Jlynsr Bokpyr CoJHia.

CKeNnTHKH M Bpard TOYHBIX HayK, KOTOPBIX BCEI/ia MHOTO OoJblile, YeM
HY’KHO, CKaXXyT: 3TO HEBO3MOXXHO, Beab Macca Jlynsl uyth qu He B 100 pa3
MEHBIIIE MacChl 3eMJIA. A OTKyzAa y Bac Takue cBeaeHus’? — Ax, HeioToH cka-
3an? Tak OputaHckuii yaéHslit HRIOTOH 3TO CKa3an B MOTHOIYHHE, OH Maccy
JIyHBI HEe H3MeEpsI, a IO CYTH, IPOCTO €€ Ha3HAYMII, HICXOS U3 IPEIIOI0NKe-
HUS, 9TO 3eMJIs SKOOBI CILTONIHOW Imap, cO CpemHed MIOTHOCTHIO 5.5. A Ha
camMoM Jiene 3eMiIsi-TO MoJast, YTO-TO THUIAa MBUIBHOTO IY3BIPS, MO3TOMY Ha
3emiie MHOT'O BOJIbI, 1 Macca 3eMJIM MO CpaBHEHUIO ¢ Maccoil JIyHbl — HU-
YTOXKHA.

Hpunuebt U omjinebl
WHorna MOXKHO BCTPETUTh yTBep:KJAeHHE, — JIyHa U 3eMis BpallaroTcs
BOKPYT IIPOXO/ISIIEH Yepe3 UX OOLIMil IEHTP Macc, KaKk Ha PUCYHKE.

+  Tpnapian sessa

Oplisera Barpyr

Ocs 6 rpax Obopor Coxraca

29 cymox

Opiizera Ty moxpyr Jezcaon

Y rpaBuTUpyHOW e rpynnel Ten Het
UEHTPa TAXECTN, TaK Kak BCe HaXo4ATCA
Opborra soxpyT Coma g ceofogHom gemxenun (ceobogHom

nageHnn). A 3HaYWT HET W LeHTpa Macc,

Tak Kak Maccel rpasnuTauMoHHan v \ #

WHEPUHWOHHAA IKBUBANeHTHbI.
Orot 1eHTp Macc Haxoxurest B 4700 km ot nenrpa 3emnn. Obparator-
cs Jlyna u 3emiist BOKpYT 3TOW OCH C MEPHOAOM 28 CYTOK, IPH 3TOM 3eMIIs
emé BpalaeTcss ¥ BOKPYT CBOEH ocu ¢ mepuojoM B cyTku! M3BecTHO, 4TO
IUIOCKOCTh OpOWTHI IBMKeHUs JIyHBI BOKPYT 3eMiIM HaKJIOHEHA K IJIOCKOCTH
opbutel nBMkeHUs 3emuu BOKpyr CojHIA Ha 6°, U 3TOT HAKJIOH IO3BOJICT
HaM HaOmonath He 50, a 59% nosepxuocTu JIyHsl (TuOpanuun). U obmias ock
BpallleHHs, MPOXOAsIIas Yepe3 OapuIeHTp, NOKHA UMETh HAKIOH K IUIOC-
KOCTH JKJIHNTHKH B 6 TpaaycoB. A OCh COOCTBEHHOI'O BpAaIICHUS 3eMIIU

HMMEET HAKJIOH K IUIOCKOCTH SKJIMITUKY B 23°, 4TO SABJISIETCS MPUUUHOM ce-
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30HHBIX U3MEHCHMI IMOTOABI — YETHIPE BPEMEHM rofa. OTO M MOKa3aHO Ha
pucynke. Ho ecim 6b1 3emisi, Bpamasich BOKPYr CBOEH COOCTBEHHOHM OCH,
emé Bpamanack Obl M BOKPYT OCH, IIPOXOJAIIEH Yepe3 OapHIEeHTp CHCTEMBI
3emns-JIyHa, To B TeueHue 29-CyTOUHOro nepuoja MPUMEPHO Ha 4ac B Cy-
TKHM U3MEHSAIACh MPOAOJDKUTENBHOCTE CAMUX CYTOK, HE FOBOpPS YK€ O Tpo-
JIOJDKUTENBHOCTH HOYM M AHA. boiee Toro, n3-3a HakiIoHa B 6° K IMJIOCKOCTH
SKIUNTUKA OCH, TPOXOJAIICH depe3 OapuIeHTp, B TEUCHHUE KKIBIX 29 cy-
TOK MBI OBI IEPEKHMBATIH MaITyl0, HO BECEMa BIICYATIISIONIYIO CMEHY «BPEMEH
roza», TOUHee — BPEMEH JIyHHOTO MECSIIIa.

Kpome TOTO, JIETKO yOEAMTBCS, YTO OCh CYTOYHOTO BpAIICHUS 3EMIIH
Bcerjia cTporo HarpasiieHa Ha [loysipHyto 3Be3y, M HUKAaKMX OTKJIIOHEHUH Ha
6° oT 3TOrO HampasieHus 3a BpeMs obopoTa JIyHbl He HabmOmaeTCs.

S yX He TOBOPIO O HEM30EKHBIX KAaTaKIN3Max, KOTOPBIE JOJKHBI CO-
MIPOBOXKIATh TAKOE SKCHEHTPUYHOE BpAIlCHHE 3EMIIM BOKPYT ABYX OCEH Of-
HOBpPEMEHHO. B mpuBen€HHBIX MacmTabax TOJIIWHA 36MHON KOpBHI Ha MOPsI-
JIOK TOHBIIIE CKOPIIYIHI KYpPHHOTO Sia. 3emirst ObI OBICTPO pacKoyiojach Kak
opex. MOXXHO ONro TMoKa3slBaTh abCypAHOCTH TOro, 4yro 3emus u JlyHa
oOpamaroTcs BOKpYT 0apHIleHTpa, HO mojararo, Dictum sapienti sat est.

Ho co BpeméH HploTOHa roBopsT 00 3TOH AMHAMUYECKON peakiyu, U
YTO MPWJIMBBI U OTJIUBBI CBsi3aHbl ¢ JIyHOHU, na u moroja toxe. HekoTopeie
JTyMAroII[F€ UANOTHI BEPSIT U B JIyHHBIC TIOCEBHBIC KAJICHAAPH — BHIYUTHIBAIOT
TaM, Ha Kakoi (ase JIyHsI BbICEBATh U YOUPATh «BEPIIKU U KOPEIIKH».

JIrony MHOTO TOBOPSIT, HO CUUTATh HE XOTAT JaXke Clady B MarasuHe. A
BeJIb YJIEMEHTAPHO CUUTAETCS, YTO 3eMIIsl Ty e CBOIO BOJY IMPUTATUBACT KaK
muaAMyYM B 300 000 pa3 cuibHee, yem Jlyna. JIrobas yacTuiia Boxbl Haxo-
JIUTbCA Ha paccTosiHUU 6371 kM OT HeHTpa 3emnu U Ha paccrossHuu 380 000
KM OT IIeHTpa JiyHbl. Macca 3emusin B 81 pa3 OoJblie Macchl JyHbl. BoT 1 no-
nmydaeTcs, 4o JlyHa mputsaruBaet 3eMHylo Boay ciabee B 300 000 pa3, yem
cama 3emus. ComocraBbTe-Ka MyXy co cioHom! JlaBienue atmocdepsl Ha
OKeaH HECONOCTaBMMO OoJblle, YeM JIyHHOe TaroTeHue. Ilepemansr nasie-
HUSI B aTMOc(epe, IMEIOT MPUBA3KY KO BPEMEHH CyTOK. Tem Oonee — 3eMHas
0Chb MEET HAKJIOH, IPUBOAAIINI B BEPXHHUX IINPOTaX K CMEHE TEMIIEpaTyp-
HOTO pexuMa. 3eMisl, B oTan4ue oT JIyHsl, Bpamaercst BOKpYT CBOEH ocH,
BOJIa XK€ — XKUAKAA ¥ TEKy4dasi, a MATCPUKH — XOPOLINE IEPErOpOIKI

Ectp yueOHUKH 1O (pU3HUKE, TJ€ HANMCAHO, KAKOBBI MPWJINBBI TOJDKHBI
OBITh — B COTJIACHH C 3aKOHOM BCEMHUPHOTO TATOTEHUs. A eImé ecTb yueOHH-
KM 110 OKeaHorpaduu, Ilie HalMCcaHo, KaKOBbl OHH, TIPHJIMBEIL, HA CAMOM Jie-
ne. Henmnoxo no noBoxy BiaustHus JIyHsl Ha npunuBsl npoménca A.I'pumaes
http://newfiz.narod.ru/digwor/digwor.html OH BBICMesT MOJIOKEHHE CyIIe-
CTBYIOILIEH TEOPHUH NPHIIMBOB, IJI€ CKa3aHO, YTO «(pHU3MYECKas» U «OKeaHO-
rpaduyeckas» KapTHHbI IIPUIMBOB JOJDKHBI COBIAAaTh. Tak COBNaialOT OHU
nnu Het? Ha camoM gene «dusudeckas» U «okeaHorpapudeckasy» KapTHHBI
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MIPHJINBOB HE UMEIOT MEXKIY c000# HHUUYero o0IIero, Jake B MPUHIIHIIC!

KcraTh, mouyemMy NpUIUBBEL M OTJIMBBI HE HAOMIOJAOTCS B aTMochepe?
OHna Besip moJierye u noriyoxe okeaHoB. [loiiMute, HY HE MOXKET MyXa IO/~
HATHb CJIOHA, HUKAaKUM «pe3oHaHcoM». Baymaiitecs, 300 000 pa3! ITouysct-
Byiite pasuuny. He nomoraer? Torga BeliiuTe B THXYIO JIyHHYIO HOYb Ha
JIYT ¥ MOHAOII0alTe BHUMATEIILHO: HU OJHA NIBUIMHKA, HU OJIHA ObUTUHKA HE
B3JpOTHET B CTOpoHY mnepememeHus Jlynsl. A no Herotony Jlyna momkHa
[IPOCTO TOBBLAEPTUBATH KapTOLIKY, U MOCPHIBaTh OrYpILbl, COCTOSLINE HA
97% w3 Boasl. BoH, Kak OHA OKeaHbl, SKOOBI, Ha AbIOBI TOAHUMACT!

Jlerxo moacYWTaTh, YTO HEHTPOOEK-
Has CuJia, IEHCTBYIOIIAsl Ha BOAY IO IpH-
yuHe BpamieHus 3emid, B 1000 pa3 60ib-
1€ 10 BEJIMYUHE «CHJIBI JIYHHOI'O IIPUTS-
JKeHus». M3-3a 1EeHTpOOEIKHOW CHIIBI, HA
nomoce 3eMiM YCKOpEeHHE CBOOOIHOIO
nafaeHus gx = 9.823 M/c?, a Ha 3KBaTope

> = 9.789 m/c®. To ectb meHTpOOEKHASA
CHJIa MO OTHOUICHHWIO K BEJIUYHUHE CHUJIbI
3eMHOro nputsbkeHus coctasiset 0.003, a
g CHJIa JIYHHOTO NPUTSDKEHHUS COCTaBIAET
BCETO 0 000003 OT 3HAYCHUS CHIIBI 3€MHOTO MIPUTSHKCHHUS.

To, 4TO NpUIMBBL U OTJIUBBI HE UMEIOT KOPPEISIIMU C IBUKeHUuEM Jly-
HBI, U3BECTHO cOo BpeMEH Jlamaca. Ero u3ymisn mapasokc: mouemy B MOp-
ckux noprax ®paHUMM MOJIHAS BOJA HACTYHAET IOCIIEN0BATENBHO, XOTS 110
KOHLENUUY MPUIMBHOIO JIJIMIICOMA OHA JIOJKHA HAcTylaTh TaM OJHOBpE-
MEHHO.

Emé npumep, npuiarBHas BOJHA Bpe3aeTcsa B AMa3OHKY CO CKOPOCTBIO
0K0J10 20 KUIIOMETPOB/94ac, BEICOTA BOJTHBI — OKOJIO IMATH METPOB, IIUPUHA —
JIECSITh KUJIOMETPOB. JTH MapaMeTphl OOJBIIC MOIXOAAT IS MPUINBHOU
BOJIHBI, CO3/1aBaeMOH Iperieccuell BOoBOpoTa. A eciiu Obl 3To ObLiIa JTyHHAS
NIPWINBHASL BOJHA, TO OHA Bpe3ajach Obl CO CKOPOCTBIO, HECKOJIBKO COT KH-
JIOMETPOB B Yac, a IIUPUHA BOJHBI cOCcTaBIsIa 061 0kosio 1000 kM.

[ToBepxHOCTH 3eMiIM BpamiaeTcsi OTHOCUTENBHO JIYHBI CO CKOpPOCTBIO
okosio 1500 kM B 4ac, eclid JOMYCTHUTh, YTO MPUIUBHOW rop0 Bcerna Ha-
IpaBJIeH B CTOPOHY JIyHBI, TO BOJIHA, ABMXKYLIASCS CO CBEPX3BYKOBOM CKO-
POCTBIO, BEIPOBHSUIA OBl BCE€ KOHTUHEHTHI. KcTaTH, eCTh 30HBI B OKeaHaX, I7ie
BOOOIIE HE OBIBAIOT MPWIJIMBHI U OTIIMBHI (AMPUIAPOMHIECKHE TOUKH).

B 3akmroueHne OTMETHM — aBTOPHUTET OpuTaHckoro YyuéHoro HerloToHa
HEeTIOMepHO pa3xyT. Mem "Opuranckue yd€HbIE" — BOCXOJUT K TBOPYECTBY
[Hexcrnupa. Korna y l'amiieta moexana Kphlia, €ro COOMpaIuch OTIPAaBUTH B AHIUIUIO,
—TaMm, Moy, 3T0 Oymer HesamerHo."Uro Kacaercs OOBSCHEHHs, KOTOpOE Jaer
siBeHNI0 npuirBa HeroToH, — mucan [roifrenc JIeHOHUIYy — TO OHO MEHS CTOJb K€
MaJIo YAOBJIETBOPACT, KaK BCE APYyru€ €ro T€opur, OCHOBAHHLIC Ha €ro NpUHIMUIEC
MIPUTSDKEHHSA, TI0-MOEMY MPEACTABIISIONIEM YhCcTeimmiA abcypn'.

63



Ilonoe b.M. 3a npedesamu UCKycCMB8EHH020 UHMe11eKmd

T'oe naxooumcsa Jlyna?

MsI TONBKO YTO YOETWINCh, YTO, Ha camoM zeine, JlyHa HUKakoro
BIHSIHAS Ha 3€MHBIC JIela He OKa3bIBAaeT, TOJBKO BHI3BIBAET B ITOJHOJIYHHE
CHOC KpBIIIH y ITU3UKOB, JIa BOH BOJIKOB M cobak. U Takas JlyHa Ham, Io-
M, — He HyxHa. W 3emMie, moxoxe, oHa Takas He o4eHb HyxHa. [lo 3BT
Herotona — Jlyna k ConHiy npuTsiruBaeTcs B 2.2 pa3a cuibHee, ueM K 3eMie.

Bot nannbie ans pacuéra:

Rute/Ruz= 390, a (Ric/Riz)> = 152000 — OTHOLICHHE PaCCTOSHHIL

Mc/M3 = 332000 — oTHOLIIEHHE Macc

Tenepb nMpeoOpa3oBaHUs U COOCTBEHHO Pacu€T

Frc = Mr*Mc/R’nc

Fi3 = Mir*M3/R*13

Fuc :F3 = (Mc/M3) : (Ric/Rm3)*= 332000 : 152000 ~ 2.2

Cdepa Tarorenus 3emin, BHYTPH KOTOPOH TATOTEHHE 3€MIIHM TPEBBI-
maet Tiaroreane CoinHia, umeeT pamuyc 0,260 MIH. KM, cUHTas OT IEHTpa
3emim. JlyHa, cormacHO O(WIIMANBHBIM JaHHBIM, PACION0XKEHA HaJIeKo 3a
npenenamu 3toi cepsl. Tak, rae ke Ha camoM jene Haxoxutes Jyna?

MHorue OTBETSAT Ha ATOT BOIPOC — CXOAY — HE 3aAyMbIBasch. M BbI
3HAeTe COJIEP)KAHNE MX OTBETOB: CITyTHHK 3€MJIHM, HA PACCTOSHHU ..., JTYHHBINA
Mmecdn ..., 1 T.4. Ho Tonpko 4to, ¢ omopoi Ha ¢opmyrny 3BT Heiorona n
opurmaneuele  nmanHele o Jlywe, 3emnme wu  ConHue, npou3BenEH
pacuét,nokasbiBatoniuif, uto Jlyna mpurarusaercs x ConHny B 2.2 pasa
CHIIbHEE, geMm K 3emiie. Ilomywaercs, uto JlyHa HE  CTONBKO CITyTHHUK
3eMii, CKOJBKO CaMOCTOSITENbHAs IUIAaHETAa CONHEYHOH cHUcTeMbl. C 3THM
KOHEYHO MOYHO JKUTh, PYKOBOJICTBYSICH IPUHIIUIIOM — «HAC 3TOHE KacaeTcs.

Ho, Ham sicHO, — 93TO TO3WIUS TOpaKEHYeCKas, Ha MOJO00HOMH
MO3UIMM HAaXOIATCSl JIIOAM, TOTOBBIE OTJAaTh BCIO YKpaWHy MOJ BIHMSHHUE
EBpocoro3a. Bam nokopHslil cioyra, nunryimuii ot crpoku, Ciasa bory, He
TaKOB.

Tak kak e HaMm BepHYTh JIyHy B cepy Bimstamst 3emiun? BernomuanTte o
CIYTHHKaX HaxoJsuxcsi Ha reocraunoHapHoii opoute? TEOCTALIMO-
HAPHASA OPBUTA, cxema aBmwxenus uckycctBenHoro CIITYTHUKA,
paccunMTaHHas TakK, YTO OH BCE BpEeMs HaXOAMTCS B OJHOW M TOH Ke TOUKE
HaJl TIOBEPXHOCTHIO IUIAHETHI, IOTOMY YTO CKOPOCTH €ro BpalleHHs IOCTO-
STHHA U paBHa 000pOTY TUTAHETHI BOKPYT CBOEH ocu. BricoTa 3TON OpOUTEHI -
36 Tteicsa kmtomMeTpoB. CrytHukH cBs3u U JJVMCTAHIITMOHHOI'O CJIE-
JKEHUSI vacto momemaioTcss Ha TeoCTalldOHApHBIE OPOUTHI HAJl 3eMIICH.
Huorna takyto opouty HazpiBaror CUHXPOHHAS OPBUTA. A ecnu He-
MHOTO YMEHBIIUTb CUHXPOHM3M? A MMEHHO TaK, YTOOBI 32 CYTKH CITyTHHK
yxoaui 1o opbute Ha 1/29 cBoel TpaekTOpHM Ha3aj] WM BIEpEN MO OTHO-
LIEHUIO K CHHXPOHHOM, TO OyZIeM UMETh YETKYIO MJUTIO3UIO IBIDKCHHS CITyT-

64



Ilonoe b.M. 3a npedesiamu UCKycCMBEHH020 UHMe11eKmd

HHKa BOKPYT 3eMJIH ¢ TTeprooM B 29 cytok. UyBcTByeTe, Kyaa s kionro? Te-
Tepb OTKPBITHIM TEKCTOM.

[TycTh cryTHUK Ha reocTallMOHApHOW OpOWTE BHUCHT y Bac HaJ TroJlo-
Boii. OH Tam Bcerja OyJeT BHCETh, TaK KaK BPAIIacTCs C TOU XKe YIrIIOBOM
CKOPOCTBIO, YTO M 3eMJIsl BOKPYT CBOel ocu. Bo3bMEM 1 mocTaBUM Ha OpOu-
Ty noBbIe Beero Ha 1000 kM emé oqun ciyTHHK. Ero mepuos obOpamnieHus
yke He OyJneT CHHXpOHHM3MPOBaH ¢ BpamieHHeM 3emud. OH Oyzner Ooibime
Bcero Ha 1/29 cyrok. CremoBareibHO, CHHXPOCIYTHHK BCeraa OyaeT y Bac
HaJl TOJIOBO#1, a BTOPOH OOPT, KOTOPBII MBI MOCTaBHJIM YyTh ITOBBILIE, OYAET
y’Ke depe3 CyTKH HaOIroaThesl Ha HEOOCBOJE CMEUIEHHBIM OT IEPBOTO Ha
360/29 rpagycoB. u Tak naiee. Uepes 28-29 cyTOK BTOPOil CIyTHHK CHOBa
OKaXXETCs y Bac HaJ rojoBod. UTo co3maér y 3eMHOro HaOJ0AaTeNs WILTIO-
3UI0 €r0 BpallleHus ¢ nepuojoM B 29 cyrtok. Bocxoasl u 3axonsl ConHia
BeJIb TOXKE WJLIIO3UsI, HO BBl YK K HEH NMPUBBIKIHN. A Telephb MOCTaBbTE BME-
CTO BTOpOTro ciiyTHHKa JIyHy, yMeHbIIEHHYO 110 iuameTpy B 10 pas.

Wrak, Jlyna Ha camoM [iene pacroiokeHa Ha opOuTe ONHM3KOHW K Treo-
crannoHapHoii. B 10 pa3 k Ham Onmke, 4yeM ydaT ydeOHUKH. EcTecTBeHHO U
nuametp JIynst B 10 pa3 MeHbIlle cripaBo4HOro0, a Macca — B 1000 pa3 MeHb11e.

Jlyna Haxomurcsl TilyOOKO BHYTpH cepbl TpaBHTanMM 3eMIH, U K
ConHy npuTsruBaeTcs MHOro ciabee, 4yeMm K 3emie, Oosee uem B 40 pas!

CTOpOHHUKHN TEOPHUH ITOCKOW 1 TI0JI0H 3eMiTd, HarpuMmep,
http://www.falsehood.me/end/istoria-24-luna

MIPUMEHSIOT IS OTIPEIeNICHNs] paccTosHUA 10 JIyHbI BU3yanbHbIH crioco0. OHu
ONepupyoT HakIOHOM JIyHBI TpM W3MEHEHHH IUUPOTHI MECTHOCTH.
JleicTBUTENTFHO TOCMOTPUM Ha PUCYHOK, ITpeAcTaBiston i JIyHy ¢ AByx Todek
—u3 Poccun u 3 Erunta. 113 Poccun Mel BuguM pora JIynsl BBepx, a u3 Erunra
— gume  30° oTkmoHeHWs OT BepTHKamd. Yrom 60° o6pasyer
PaBHOCTOPOHHMH TPEYroJjbHUK, TAe paccTosiune oT Mocksbl 10 Kaupa paBHO
paccrostuuio oT Mocksbl 1o JIynel. U 310 3000 kM!  DTOH e KapTHHKOM
MOJIB3YIOTCS ACTPOHOMBI JUTS OOBSICHEHUS TPUYMHBI  M3MEHEHHs  HaKJIOHa,
COBCEM 3a0bIBast 0 napayutakce Ha JIyHy. A OH, COTTIaCHO UX HayKe, paBeH
TOJITpasyca U HE MOXKET Pa3BepHYTh 00beKT Ha 60 TpamycoB.

B Mockse B Kaupe
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SL.U. IlepenbMan B cBoelt KHHUre "3aHMMAareNlbHas FeOMETPHS HA BOIBHOM BO3ayXe"
yOeuTenbHO MOoKa3all, uTo I ONPEeNeHNs PAcCTOSHHUSA 0 IPEAMETa C YITIOBBIM pa3mMepoM 1°
HaJIO ero pasMep yMHOxUTh Ha 57. W Ha 114 n1s 30 MunyT, nmox xotopsivu BuaHa Jlyna. Hrak,

nonyyaercs, peanbHo JlyHa HaxoxuTcs Ha paccTosHuM B 26x114=3000 k.

Camblii HAy4YHbIH OAX0] K ABUKeHH IO JIyHBI, 1 He TOJIbKO JIyHbI

BepHéMcs K TOMCKY OTBETa Ha BOTIPOC: JIETKO ITOACYUTATE IO (hopMyIIe
m1*m2/R? yro k Cosnity JlyHa «IPUTATHBAETCS» B 2.2 pasa CHbHEE, YeM K
3emie. [Touemy ke oHa, Kak ObI HeB3Hpas Ha ciury CONHIIA, BpallaeTcss BOKPYT
3eMIn MpakTUUECKH MO KPyroBoii opoure? Hayka Ham B 1OMOIIb.

Bot uncro HayuyHBIH OTBET Ha 3TOT Bompoc. EcTh 3amada o JBUKEHUH
TeNna, OpOIICHHOTO IMOJ YriioM K opoute. ['0TOBOE pemieHre ObLIO HAWICHO
B yueOHOM mocoOuu jyis cTyaeHToB (usdaka Cankr-Iletepoyprexoro ['Y

"3aKOHOMEPHOCTH KeIJIEPOBBIX  JABUKeHMid'.
http://butikov.faculty.ifmo.ru/Planets/Motion 1.pdf ctp.14 wmm, "HaydHo"
http://techlibrary.ru/b/2ilultljlilplc_2m.2q. 2plalllplolplnlfirlolplsltlj 111flqlmlflrlp
Ic2clw _lelcljlhlfloljlk. 2006.pdf cTp. 30 ABTOp mMOcoOmit — mpodeccop byru-
kxoB E.W. IlutaTa u3 mepBoro mocoOus: Ecau d6éa cnymHuka Haxo0smcs noomu-
30Ccmu, U 0OHOMY U3 HUX COOOWAIOM HEOONbULYI0 OONOTHUMENLHYIO CKOPOCMb, OAlb-
Hellliee OMHOCUmMENbHOE 08UMNCEHUE CNYMHUKOE He 0yOoem npamMonunetHvim. Hh-
myuyus 30eco n006ooum nac. Hasucayus 6 nHeoObIuHbIX YCIOBUAX KOCMUYECKO20 NO-
Jlema npoucxooum co8cem uHaye, Yem 6 NPUBbIYHbIX O HAC 3eMHbIX ycnosusax. [Ipu
U3YYeHUU OMHOCUMENLHO20 OBUNCEHUSI KOCMUYECKUX annapamos 0OHapy#Cusaiomcs
MHO2Ue Yousumenbhvle 0COOEHHOCMU, HA NePBblll 8321140 NPomuopedawue 30pagomy
CMBICTY U Haulemy nogceonesHomy onvimy. Huowce mbl paccmompum naccusnoe om-
HOCumenvbHoe O0gudcenue OpoOUMANbHLIX Mell HA Npumepe OBUNCEHUs HeDObUI020
npeomema, OPOWEHHO20 KOCMOHABMOM 6 C80000HbIIL noaem ¢ 6opma opoUmManIbHOU
cmanyuu. Kaxum ysuosam osudicenue npeomema KOCMOHAGMbL OPOUMANLHOU CIMAH-
yuu, ecau on ObL1 OpouLeH, cKadceMm, 6 CMOPOHY 3emnu — eepmukaibho enus? B pac-
CYIHCOEHUAX HA DNY MeMY MOHCHO 6blOeNUMb HecKoNbko smanos. Cuavana, 6e3 0oi-
2UX PA3MbIUAEHUI U NONARAACy HA HAWL 3eMHOU NOBCEOHEBHbIl ONblM, 8ps0 u Obl
Mbl YOUBUNUCD, eCu OPOUEHHbLIL 6HU3 npedmMem cmall 6bl Obicmpo nadamv Ha 3em-

mo. Ho 3amem mul neusbesncno cnomunaem o mom, umo opoumanbHas Cmanyusl ¢
KOCMOHABMAMU OBUICEMCSl HAO 3eMiell ¢ 02POMHOU CKOpocmbio bonee 7 Kunomen-

pog 6 cexynoy! Kaxosa HauanvHas ckopocmv OPOUWEHHO20 CO CMAHyuu npeomema?
Bpockom pyxku moscrno coodbuums HebonvuoMy npeomemy ckopocms oxkoao 10 — 20
m/c. Paccmampusas 0gudicenue npeomema OmHoCumensHo 3emuu, Mol OOANCHbL CLO-
JHCUMB 8EKMOPHO MY CKOPOCMb ¢ OpOUMANIbHOU CKOpocmblo cmanyuu. Peszynomu-
DPYIOWast CKopocms 6y0em Iudb Yymb-4ymos OMAUYAMbCs N0 MOOYIO U HANPAGLEHUIO
om cKOpoCmu OpoOUMANbLHOU CMAHYUY. Mo 3HAUUM, YMO OPOULEHHBILL KOCMOHABIOM
npeomem npocmo nepeiioem Ha Opyeyio opoumy, KOmopdas noumu He Omauddaemcs
0m UCXOOHOU OpOUMbBL CIMAHYUU.

Oona u3z npocpamm naxema «JeudiceHue KOCMUYECKUX Mely NO360Jsem Hd-
bnr0dams makoe 08udICeHUe OMHOCUMENbHO 3eMIUu U OMHOCUMENbHO OpPOUMATbHOU
cmanyuu Ha dKpame komnviomepa (cm. puc. 11).
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Puc1lL1 Puc. 11.2 Blc i3

Puc. 11. flaurcente mena, GpowieHHo20 & ModKe B 8epMUKOAbHO 8HU3 ¢
opbuManbHoil caryuu, kak e2o sudHo ¢ Femau (caesa Puc. 11.1), ¢ opBumanbHold emaxyuu
(cmpaea Puc.11.2), u uz mouku, omdanénrod om cmanyuu (cmpasa Puc. 11.3)

Kax 6uono na puc. 11, omnocumenvho cmanyuu 6powenHoe meio cHa4ana
ABHO  OBUJICEMCS.  6HU3, 6 HANPAGNEHUU  OONOTHUMENbHOU HAYATbHOU
ckopocmu Av. OOHAKO 8CKOpe MpaeKkmopusi Ha4uHaem OMKIOHAMbCSA 6nepeo,
3amem 86epx U HA3a0, U HAKOHey, CKOAb Obl CMPAHHBIM MO  HU
NOKA3ANI0Ch, Mel0 8038PAWAEMCA K CIMAHYUL ¢ NPOMUBONOIONHCHOU CMOPOHDYL
(ceepxy),onucas noumu 3aMKHymylo mpaexkmopuio!

Kax coenacosame smo 3axiouenue ¢ HAWUM nepebiM NpeonoiodiceHuem,
umo npedmem 6ydem Ovicmpo nadams Ha 3emno? Benomuwnaem, umo smom
B0NPOC OMHOCUMCSL He K OBUJCEHUI0 OPOWEHHO20 mead OMHOCUMENbHO
3emau, a 6 nepgyr ouepedb K MOMY, KAKUM YBUOAM O9MO OBUNCCHUE
KOCMOHABMbL HA CIAHYULU.

Umobwl svisicHUumb QusuiecKue nPpULUHbl CIMOLb CIMPAHHO20 OBUIICEHUS
mena OMHOCUMENbHO CIMAHYUY, Cledyem CHAYANa paccMompems 08udicenue
CMaHyuyu U mena OMHOCUMENbHO 3eMau. Imu 08UdCEHUsi NOKA3AHbL 8 €60l
yacmu puc. 11.

Brnaromapst HEOONBIION NOMOTHUTEIBHON HAYaIBHON CKOPOCTH, KOTO-
pyto OpomieHHOEe B ToUke B Temo moiydmio B HampaBiIeHHH LIEHTpa 3eMilH,
ero JnanpHeilee reoleHTPHYECKOe ABIKCHUE MPOMCXOAWUT MO JIUIAINTHYE-
CKOH opOWTe C O4YeHb MaJIbIM J3KCIeHTpucuTeTroM. OnuH (oKyc druInIca
pacmoiokeH B IMEHTpe 3eMJTH, a BTOpoi — B Touke F, pacmoyiokeHHo# oueHb
ONMM3KO K HEHTPY. DTOT DJUIAIC HAa PUCYHKE MOYTH CIUBACTCA C KPYTOBOM
opOuToli cTanmuu. Jlunis BOMM3H repuress P oyumrric oka3pIBaeTCsl  Ciierka
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BHYTpH, a BOJIM3M amoress A — clierka CHapy>Ku KpyroBoir opoutsl. C xopo-
el TOYHOCTHI0 MOKHO paccMaTpuBaTh 3TOT JJUIMIIC KaK OKPYKHOCTH TOI'O
&Ke pajuyca, HO C IIEHTPOM, CMEIEHHBIM M3 LIeHTpa 3eMiu B cTopoHy F Ha
MIOJIOBHHY paccTosiHus /10 ToukH F. Boublias ock 3TOro0 3suIMnca no4TH pas-
Ha IHAMETPY HCXOTHOW KpyroBoil opOWTHL [loaTOMY, B COOTBETCTBHHU C
TpeTbuM 3akoHOM Kerurepa, mepuoapl oOpamieHus Tella W OpOUTaTbHOU
CTaHIINH TTOYTH COBMIAIAIOT.
Tpaekropun Texa W CTAHINU MEPECEKAIOTCS B JBYX TOYKaX — Hadalb-
HO# Touke B u npotuBomnomnoxuoi Touke C. B Touke C Teno omsiTh 0Ka3biBa-
eTcs Ha OJHOHN BhIcOTE cO cTaHmueil. CtaHIusa npuxoauT B Touky C pOBHO
Yepe3 MOJOBUHY IepHoa CBOETO PABHOMEPHOI'O OOPAIICHUS BOKPYT 3eMITH.
Ho nemxeHue Tena 1mo cBoed UIMNTHISCKON OpOUTe clierka HepaBHO-
MEpHOE, U TeJIO MPUXOANT B ToUKy C 4yTh paHbIle CTaHIIUH IIOTOMY, YTO Ha
9TOM MOJIOBHHE 000pOTa TENO MPOXOAUT Yepe3 MEePUTeH CBOE OpOUTHI, TIe,
B COOTBETCTBHHM CO BTOPHIM 3akOoHOM Keriepa, ero ckopocth 0oJblie CKOpo-
CTH CTaHIUH. B pe3ynbTare depe3 mos 060poTa, KOrAa CTaHIUA NMPUXOTUT B
o0myto Touky C AByX OpOHT, TelO OKa3blBaeTCsl BIEpENH CTaHIMH. B sToT
MOMEHT TEJIO HAaXOJHUTCS Ha MaKCHMAJIbHOM yIAJICHUH OT cTaHIuu. Ha BTO-
poii TTOJIOBUHE 000pOTa TEJIO MPOXOAMT Yepe3 anored A cBoei opOUTHI, rie
€r0 CKOPOCTh HECKOJBKO MEHBIIE CKOPOCTH CTaHIUH. B pesymeTate Teno
MPUXOINT B OOIIYI0 HAYaJbHYIO TOUKY B modti ogHOBpEMEHHO CO CTaHIIH-
e, mpubmmkasch K Hell cBepXy. Takum oOpa3zom, MBHMKEHHE Tella OTHOCH-
TENBHO CTAaHIIMU IIPOUCXOANT TOYTH TI0 3aMKHYTOU TPAEKTOPHH.
ITycTs Teneps poib CTaHIMU BBRIMOIHSET 3eMisl, posb 3emin — ComHie,
a poib OpomreHHoro tena — Jlyna. Slcno, uto JlyHa, «BbIOpoOIIeHHas» ¢ 3eM-
7, Bpamaromieticss Bokpyr CoHIla, mo-mpexHeMy OyIeT BpaaTbcs BOKPYT
ComnHia, HO e€ opOUTa HEMHOTO OyIeT OTINYATHCS OT OPOUTHI JICTSIIEH psi-
oM ¢ Helt Bokpyr ComHma 3emin. A s 3¢MHOTO HaOmogaTesst OyaeT Ka-
3aTecs, uTo JlyHa eme 1 BOKPYT HETO BpaIlaeTcs, KaK OIMCAHO B IPEABITY-
IIeM CiTydae ¢ KOCMOHABTOM M OpOIIEHHBIM UM TeJIoM. 1 Kak B TOM ke CITy-
yae, IPUTSDKEHHS He Hy)KHO. Bens Teno TouHO He MPUTATHBAETCS K CTAaHIIHH.
AHAJIOTHIHO MOXKHO PaCCMOTPETh CUTyanuio B Tpuase 3emisa-CorHie-
l"anakTuka, ToXKe CHUJIBI TATOTEHUS HEe HYXHO. MOXHO MPOJIO0KUATH (Ha 60-
HYC) HaIlly MBICIIb U B 00paTHyIo cTopoHy. JlelicTBre OymepaHra BIIOJIHE
BITMCBHIBaeTCSA B MeTOqy byTukoBa. Cxema Ta sxe: 3eMirs, HOIIPHITHYBIIHA
I1st Opocka Oymepanra (B HEBECOMOCTH) aOOpHTeH, JICTAIIUH IO OpOUTE CO
CKOPOCTBIO BpalieHus 3eMiIM, OyMepaHT, BBIJIETEBUIMH H3 CICAYIOIIETo 10
opbute abopurena. B coorsercTBuu ¢ Mmozenbto byrukosa, 6ymepaHnr, npoi-
ISl TIO JUTUITHICCKON TPAeKTOPHH, BEPHETCS K aDOpHUTEHY.

HpHMeanne: W3-3a He3HAHMs peabHOCTEH JIYHHOTO BpallleHHs eif Ha3HAYaloT U BpallleHne BOKPYT OCH, HIyllee SKOObI
CTPOrO CHHXPOHHO C e¢ BpamieHueMm BOKpyr 3emun. Ho Befp MecsIl JIyHHBIH (TepHOJ BHANMOTO BPAIEHHSI BOKPYT Hamiei
]'H'IaHCTBI) B CPC/IHEM Ha 3 JIHS MCHBIIIC KAaJICHAApHOTO MECAIa, ONepexkas €ro, a HE COBNAAacT ¢ HUM. A TIOTOMY B 3TOM CIy4ac
TIPUMEPHO Yepe3 JIecATh MecAIeB Mokasanack Okl 00paTHas cropoHa JIyHbl, uero HeT.
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FpaBnTaunﬂ M CIIOCOOBI €€ CO31aHUus

Jlyuwe 6v1 on 0Opamun HuUMaHue He
Ha mo, Kax s16J10K0 YNauio 6HU3, a KaK

8bIpOCaA AOJIOHA U NOOHANACH 88EPX
B. Hlay6eprep o 3BT HrroToHa

Coenamb Cc102CHO O4eHb npocmo, a
eom coenamo npocmo — O4€eHnb CI10HCHO

Konctpykrop opyxust
I'.C. llInarun

Hu omHa w3 Teopuii TpaBUTAlMHU HE IMpeIiaracT crocoda UCKYCCTBECH-
HOTO HAJICJICHUS TeJa MPUTSHKCHUEM 3aJaHHON MHTCHCHBHOCTH, YTO, COOCT-
BEHHO, TOJBKO M WHTEPECHO IS NPaKTHKH. He mMes oTBeTa O MpHpoje
3JIEKTPOMAarHeTH3Ma, MBI, TEM He MEHee, MOYKeM W3TOTOBHUTH AJIEKTPOMArHuT,
MPEBOCXOSAIINNA MarHUT NPUPOAHBIA. B mpupoae BCTpeuaroTcsi €CTECTBEH-
HbIE€ MarHUTBI, IMEHHO WX JOCTYITHOCTh M TO3BOJIUJIA OTKPBITH (CIydaitHO)
SIBIIEHUE DJIEKTPOMATHUTHONW WMHAYKIIMH, a 3aTEM M CO3/aTh dJIEKTPOMArHUT,
KOTOPBII ¢ €CTECTBCHHBIM MAarHUTOM BHEIIHEr0 CXOJCTBa He umeer. O0u-
TaTHBIM MPU3HAKOM DJIEKTPOMArHuTa, COJeHOuIa, sBiseTca kpyuenue. Ecte-
CTBCHHBIX «TPaBUTOB» B MPUPOJEC HET, HO JaBalTe MOMPOOYyeM METOIOM
BpaICHUS ¥ KPYYCHHUS, YK€ anpoOMPOBAHHBIM HA CO3JJAHHU JICKTPOMATHH-
TOB, MOJYYHUTH CIIOCOO CO3TaHUS HCKYCCTBEHHBIX TPABUTOB.

B Hayke ecTh OYeHBb Ba)KHBIN IOCTYJAT: «HAJO BHIACTH TO, YTO €CTh, U
HE TOBOPUTH O TOM, Yero Her». [103ToMy XapaKTepUCTHKH U 3aKOHOMEPHO-
CTH TIPUPOTHBIX SBICHUN, (PU3NICCKUAN MEXaHU3M KOTOPBIX HAM HEHM3BECTEH,
JOJDKHBI OTIPENIENATHCS TOJMBKO 10 pe3yibTaTaM HAOMIOACHUH W M3MEpEHHH.
IIpu u3noxkeHUM croco0a CO3JaHWH TPABUTHPYIOIIMXOOBEKTOB HE CTaHEM
YXOIIUTh OT PEaTbHOCTH — OYJEeM KCIIOJIH30BATh TOJBKO OOBEKTHI C UHTYH-
THBHO TIOHATHBIMH CBOWCTBaMH, T.€. TaKue€, KOTOpbIC BHI3BIBAIOT B HAIIEM
BOOOpaKCHUHU YETKUN 00pa3, MOJTYYCHHBIA M3 )KU3HEHHOTO OMbITa (KaXKI0-
JTHCBHOH NpakTukH). To ecTh MBI 3a0bIBacM 00 IJIEKTPOMATHUTHBIX MOJIAX,
JJIEKTPOHAX, MO3UTPOHAX, (POTOHAX, DHEPTHH, CHHTYJSPHOCTH, CTPYHAX,
OpaHax u mpoyeMm u3 OecTHapus TeopeTuueckor ¢msmku. Y Hukakol mare-
Mmatuku! Ou3mnka, 6eperuch maremaTuku! JTo ke coBeToBal u JleoHapao nma
Bunun: «Te, xTo, u3ydas Hayku, oOpamaioTcs He K MPHUPOJE, a K aBTOpaM,
HE MOTYT CUHTATHCS CBIHAMH NPHUPOJIHL: 51 OBI CKa3all, OHM TOJNBKO €€ BHYKH.
Jlume OoHa oOJHA — TMOMJIMHHAS PYKOBOJWTENHHWIIA HACTOSIIUX TCHHEB;
MEXTy TeM, KaK 3TO HH TJIyTIO, CMEIOTCS Ha/l YEJIOBEKOM, MPEINOYNUTAOIINM
YYUTBCS Y CAaMOW IPUPOEI, 2 HE Y aBTOPOBY.
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HaOmionenust n SKCIEpUMEHTHI ITOKa3bIBAIOT, YTO BCE IOCTYIHBIC Ha-
meMy HaOIIOJCHUIO Tela CaMU MO cede IBIKYTCS MO SIUIMNTHYECKUM Tpa-
EKTOPHSIM KOCMOJIOTHYECKHX MacIiTaboB. JTO MOKa3aHO Ha puC.l, KOTOPHIA
B3AT U3 pabotel npodeccopa byrukosa E.N.

Puc. 1 CemelicTBO OaNTMCTHYECKHUX TPACKTOPHII CHAPSAIOB, 3AITyIICHHBIX C IIOBEPX-
HOCTH 3eMJIU 1O YIiIoM 45° pa3IuYHbIMU 110 MOJLYJIIO CKOPOCTSAMHU

W3 nabmoneHnit 1 n3MepeHnii N3BECTHO, YTO XapaKTep JBIKCHUS Tela
1o opOUTe HE U3MEHSIETCS NIPH U3MEHEHHWHU ero Macchl. Ecim Mbl akkypaTHO
pasziesiuM TeJI0 Ha HECKOJBKO YacTel, TO KaXJas 4acTh Tejla OCTAaHeTCs Ha
TOH ke opOWTe, Ha KOTOPOW OHA HAXOAWJIACh O pacwieHEeHHUs Tena. To
€CThb, OpOUTaJIbHOE JBIKEHHE HE 3aBHCHUT OT MAacchl Tena. Majo Toro, 4To
OHO HE 3aBHCHT OT MacChl CBOETO TeJia, IBIDKEHHE TeJla 10 OpOHTe HE 3aBH-
CHUT W OT Macchl IeHTpanbHOro Tena. Hampumep, macesl FOmmrepa u mMacce
3eMiH CHIIBHO OTJIMYAroTCs IpyT oT apyra. Ho opbura Ho, ciytauka Omm-
Tepa, MPaKTUIeCKH He OTImdaercs oT opOuTtsl JIynsl, cryTarka 3emin. [Jan-
HOE 00CTOSATENBCTBO TOBOPUT O TOM, YTO JJISl T€Na, MPAaBHIBHO IOCTaBIICH-
HOTO Ha OpOuTY (TTOCeNIEHHOTO Ha OpOUTE), ISl yAepKaHUs Ha OpOUTe HUKa-
KHX LEHTPOCTPEMHTENILHBIX CHI HE HYXKHO, M CHJI TAHTCHLIIMAILHOTO Xapak-
Tepa TOXXe HE HYXHO. M ecnu caenarh Maccy LEHTPaJbHOTO Tejla HYJIEBOM,
TI0 CYTH, TIPOCTO YOpaTh €ro, TO CITyTHUKH OCTaHYTCSI Ha CBOMX e OpOuTax.

Hukakux 1meHTpOOESKHBIX CHUJI HE HCIBIThIBaET U KocMoHaBT B MKC,
€ro He NPWKHUMAET K «IIOTOJNKY» CTAHIIH, €0 HE MPKHUMACT M «IIOIy»
CTaHIIMU — HET IEHTPOCTPEMHUTEIBHBIX CHJI, OH HaXOAHUTCS B COCTOSIHUU He-
BecomocTH. Jleso B Tom, uto opoutel MKC u kocMoHaBTa coBmanaroT. Cama
coboit opOuTa HE MEHSIETCS.

[Toatomy, mocraBnenHas Ha opouty MKC, ncxomHo oOpaménHas Hil-
JIIOMUHATOPaMU K 3eMiie, OyIeT IBUTraThCsl 110 OpouTe 0€3 NOMOIIH BHEIIHUX
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CHJI, COXpaHssl 00pamEHHOCTh WUTIOMUHATOPOB Ha 3eMJIt0. To eCTh IBUTATh-
¢ Tak, Kak MOKa3aHo Ha JIEBOM CTOpPOHE pUC. 2, a HE TaK — KaK Ha MPaBoOii ero

CTOpPOHE.
\\ |
\ \
EmE car=—

Puc.2

3TO IPOUCXOWT TIOTOMY, YTO BCE YACTH YCTAHOBJICHHOTO Ha OpOUTY Tena
HE MEHSIOT CBOM OpOWTHI, MOAYMHSACH 3aKoHy coxpaneHnss MOMEHTA wnm-
mysnbca. O4eBUIHO, YTO ATO JBUKEHHE YUCTO HHEPLIMOHHOE.

WNHepunoHHoe OBUKEHHE — STO JBUKEHHE, KOTOPOE IJISi CBOETO MOJ-
JiepKaHus He TpeOyeT BHEIIHUX MPUYUH, H KOTOPOE HE OCTaBJSIET CJICIOB.
Bpamaroremycs mapy [uist poJ0DKSHHS BpAIeHHs He TpeOyeTcsl BHEITHEH
nojaepkku. JlyHa, Mpyrue CHYTHHKH IUIAHET, UCKYCCTBCHHBIC CITyTHUKU
3eMJIM TP OPOWUTAIFHOM [BIKCHHH HE MMEIOT COOCTBEHHOTO BpPAIICHHSA,
BCErAa MNOBEPHYTHI K IOBEPXHOCTH IIJIAHETHI OAHOW CTOPOHOM, HUKaKHe
BHEIIHWE TMPHUYUHEI U1 3TOTO0 He IpuBiekarorcs. He oOHapyxuBaercs u
BHEIIHUX NIPHYUH TSI COXPAHEHUs MPeObIBAHNS TUTAHET B TNIOCKOCTH SKJIHII-
Tukd. braromaps uemMy BOKpyr COOCTBEHHBIX Oocell BpamaeTcs 3eMis U Jpy-
rue OOJNBIIHE TUTAaHETHl — OTACIBHBIN Pa3roBoOp.

HmenHo Oiarojapsi NEHCTBHIO 3aKOHA COXPAHCHHUSI MOMEHTA UMITYJIbCa
00ecreynBaeTCsl yCTOWYMBOCTh MATEPUATIBHBIX CTPYKTYP Ha BCEX YPOBHSIX
MaTepuu. A CHHTE3 BO3MOXKCH, €CITH €CTh (PAKTOP, KOTOPBIA UTOXKHUT IPOLIECC
CTaHOBJICHUS.  Takum (dakTopom B pUpoe SIBJISIETCS
3aKOH COXpaHeHHs MOMEHTa WMIyJlbca. Ha BpamieHud MOPSIOK
NEpXKUTCS KaK Ha CKaJlie, HCM3MCHHO W BEYHO, MO0 €ro MOIJICPKHBAIOT
KOJIOCCaJbHBIE, HO HEBHIMUMBIE KOJMYECTBA, AKKyMYJIHMPOBAHHOTO B
BEIIECTBECHHBIX CTPYKTYpPax BpAIAIOIErocs Tela, — MOMEHTa KOJIHYeCcTBa
IIBIDKCHUS, I3MEPSIEMOTO B «METarurax» HallluX eIWHHUI] H3MEPEHHUS YTII0BOTO
MomeHTa. Keratn, mHade rupockonndeckuit 3G GexT He MOT ObI IPOSIBUTHCS.
BeccMmbIcieHHO paccMaTpUBaTh TENO OTACIBHO OT €T0 OPOHUTHI, KaK OIIMO0THO
paccMaTpuBaTh TEJO OTAEIBLHO OT BEIIECTBA.
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B tpyne "Mexanuka Touku" — Diinep crapaeTcs JOKa3aTh MPUHIHUII
HHEpIUH, OIMUPAsCh HA 3aKOH JOCTAaTOYHOIO OCHOBaHUSA. Tero, mokosieecs
B a0COJIFOTHOM TIPOCTPAHCTBE, HE OYyJeT MPUXOJUTH 0€3 BHENIHETO MO0YK-
IIleHus B IBIKEHHE, MO0, IO MHEHHWIO Difnepa, MOTOMY, YTO HET U TOTO
TaKOTO OCHOBAaHHSA, 4YTOOBI OHO HAYallO0 JABHTATHCS B APYTOM HAIPaBICHUH,
a HE B MPEXKHEM.

Ho B TO e BpeMs Diinep CO3HAET, YTO peasibHas MPUINHA HE MOXKET
OBITH B YHCTO JIOTHIECKOM NpuHNHUIE. OH TOBOPHT, YTO MPUHIIUIT HHEPIUU
3aJ0XKeH B camoil mpupoje. To ecTh, OH HE KeJaeT OTrPaHUYUTHCS YHUCTO
JIOTHYECKUM OOOCHOBAaHHEM TaKOTO THIA, a NMPHBIEKAET CIOJIa PEAbHYIO
neficTBUTENFHOCTE. VIHEpIIuS MMeeT MpeaMeTHO (PH3MYEecKyIo CHenupuKy
HE HMEIOLIYI0 HHUKAaKOrO0 OTHOLIEHUS K JIOTUYECKHM OpPraHU30BAHHOMY
MIPOXOXKICHNIO M3MeHeHus. JIoruka GeccuibHa repeji WHepIueit.

W Tyt MBI MpaBUM MaTeMaTHKa Diiiepa, Onupasch Ha Tpyabl [ anwes.

3anonro no Dinepa [anuneit cuurtan, 4YTO IBUKEHUEM IO UHEPLUNY,
KOTOpOE HE Tpebyer CIIELUANBHBIX IIPUYUH, SIBIISIETCSA
paBHOMEpHOE Kpyropoe aBmxeHue. OH OmepupoBajl MOHITHEM KpPYTroBOM
WHEPINH, HO, K COKAICHUIO, HE Ui BCEX, a TOJNBKO JIJIsl HEOSCHBIX TElL.

IIpunaTs uaero0 KpyroBo MHEpPUUHU Helerko. JKUTenu 3emiid, He MpH-
YYEHBI K ONEPHPOBAHUIO TPEACTABICHUSIMH KOCMOJOTHYSCKOr0 MacmTada.
M36aBUThCA OT MPEICTaBICHUH O MPSIMOJIMHEHHON MHEPIUHU ITOMOTAIOT Clie-
IYIOIIE paccyXaeHus u n3oopaxkeHus. C IpeBHUX BpeMEH H3BECTHHI CIIc-
JIyIOIIME MAaIlMHBI pbIUar, BOPOT, OJOK, BUHT, KIWH. DYHKIIMOHUPOBAHUE
YKa3aHHbBIX MAIIUH UAET TOJBKO B MPUCYTCTBUU MHEPTHOM 3eMiu. Hannuume
BCEX JITHX MAIIIMH NPH BHUMATCIHHOM PAaCCMOTPCHUU MBI OOHAPYXHM B
npyxuse. Ho QyHKIIMOHIpOBaHNE TIPYXUHEI, B OTINYHE OT OCTAJIbHBIX Ma-
IIMH, HE MPUBSI3aHO K 3eMite. [IpyxnHa — ycTpoHCTBO, CHOCOOHOE aKKyMYJIH-
poBaTP MOMEHT KolndecTBa JBIDKeHHS. OHa CIIOCOOHAa HAKAIUIMBATH H
OTJaBaTh »JHEPTHI0, CIWHCTBCHHBIA IMPeoOpa3oBaTeNlb CIUH-CITHHOBOTO
BpaIlleHHs, B CIUH-OpOHUTaIbHOE. UTO TpeKpacHO JEMOHCTPHPYET NpYyKUHA
«cimHKa» (puc. 4).

JIBIKeHNe 10 WHEPLUH IPOUCXOAWUT Ojaronaps HAIMYHMIO Y BEIIECT-
BEHHBIX Tell (PyHIAaMEHTAJIBHOTO IPHPOJHOTO CBOMCTBA, HWHEPTHOCTH —
MPUHIUIA CYIIECTBOBAaHMS MPHUPOJHOM CTaOMIBHOCTH. Teo, MmocTaBIeHHOE
Ha opbury — 310 HE MATEPUAJIBHAS TOUKA, a ympyras «cOopka»
MHOXECTBA BPAIIAIOIIUXCS aTOMOB, BHYTPH KOTOPBIX TOXE BCE Bpalaercs.
[MonsTHO, pacmupocTpaHeHre neGOpMaldy BHYTPH Tela HE MTHOBEHHO, IO-
9TOMY Ka)KAbIH CIIOW Teja HacjelyeT y4acTOK OpOWTHI NMPEIbLAYLIETO CIIOS.
OTO0 MOXHO YBHIETH Ha NPHMEpE MPYKUHBI-CIMHKHA. KaXkapli cremyrommit
BUTOK MPYKUHBI UAET «II0 CIeNy», Ipeaplayero Butka. Ha puc. 5 nokazana
4acTh Bpamaromerocs no opoure temna. [IpuMenHsst METoO aHAJIOTHH C TIPY-
SKUHOU «CIIMHKa», MPUXOAUM K TOHUMAHUIO KPYTOBOW MHEPLIMHU.
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Puc. 4

Puc. 5

Orta sBJCHUE HAIUIO CBOC OTPAXKEHHE B TEPMHHE M3 CUCTEMHOrO aHa-
JIM3a — «TEJIEOJOrMYeCKUe MEXaHU3MbD»), XapaKTEepU3yIOIIeM MaTepHalbHbIA
MEXaHNU3M 4Yepe3 HCIIOJIb30BAHUE TOHATHS «YUKAUUECKAs NPUHUHHOCTbY,
Habmooaemo2o 8 cucmeme, 20e HO8vle HoOpMbl NOGEOEHUS NOCPEOCBOM
«0bpamHuol Cce53u» HAXO0O0SAMCsL NOO GIUAHUEM NPENCHUX hopm. DIIeMEHTap-
Hasl KHOCPHETHYECKAsl MBICIb, TOMOP YIPABISCTCSA MPESABIAYIICH 3aCEUKOM.
Kpome Toro, B HayKe IpUHATO Pa3auyaTh [Ba Pa3IHYHbIX 3HAYCHUS TEPMHHA
«cratryeckuity. OTHO 3HAYECHUE — ITO HEU3MEHHbIll B CMBICIIC HE MMECHOLIHIA
JBUTAMOLIMXCS 4YacTell. J[pyroe 3HaueHHWe — 3TO OJUHAKOBOCTb C OJHOTO
MTHOBCHHS IO APYTOr0 MOCPEIACTBOM IOCTOSHHOW HEMPEPHIBHOW 3aMEHBI
BCEX JBHramomxcs yacteil. Ho MoHATHO, HEMOABIIKHBIX TEN HE CYIIECTBY-
eT, 00 HeT Ten 6e3 OpOuT, MO3TOMY pa3IMJarh TYT Hedero. B camom gene,
TBEPIBIN BEIIECTBEHHBII IIap MOXXET BPAIIAaTHCS BOKPYT CBOEH OocH OecKo-
HEYHO JIOJITO.
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TBEpmoe Teno, MOCTaBIEHHOE HA JJUIUNTHYECKYI0 OpOHTY, camMo II0
cebe mapaMeTpbl OpOMTHI HE MEHSET, TYT TeJO U OpOHTa ecTh 3aKOHYEH-
Hasl CYIIHOCTb, He JeNIieecs Ha Teqo u opoury. [lepemerienue Tena 1mo op-
OuTe MOXO0XKe Ha TO, YTO Jiroboe Teso sBisercst 3D-npuHTEepOM, Kak Obl He-
MIPEPBIBHO TIEPETIEYATHIBAIONINM ce0sl BIOTb JIMHUHN OpOnTHL. O4EeBHUIHO, UTO
HMHEPIUOHHOE JIBUXKEHUE TBEPJBIX TNl MO JJUIMNTUYECKUM TPACKTOPHSIM —
9TO W €CThb HCTHHHAS CBEPXTEKydUeCThb. 1€J0 C OpOHTOH — CBEPXTCKYUHH
BUXphb! DTa MBICIB IpUIlIa KO MHE NpH uTeHuu ctateu bepaumHckux B.B.
«DPu3nKa CaMOTIOAICPKIBAIOIINXCS THAPOTUHAMUIECKUX CHCTEM).

Teneps MBI BOOPY>KEHBI PEATbHBIM 3HAHUEM U TOTOBBI K BOCIPHUSITUIO
HOBOH T€OpUH IPpaBUTALUHU, OTJIMYHOM 0T Teopuu HproToHa.

ITo Herotony (Onpenenenue Il): xoruuecmeo osusicenus ecmov mepa
MAaKo8020, YCMAHABIUBAEMO20 NPONOPYUOHANLHO ckopocmu u macce. Koau-
4eCmeo OBUICEHUSL YE020 eCMb CYMMA KOAUHECMSE OBUICCHUS OMOETbHbIX
ygcmell e2o, 3HAUUM OA5 MACCbl, 86080e DOMbULell, NPU PABHBIX CKOPOCHISIX
OHO 08OlIHOE, NpuU 08OUHOU Jice cKkopocmu — yemseproe. Ho ckopocTh — mmo-
HATHE OoTHOcHuTenbHOe. [lo HploToHy y Bpamaromerocss mapa KOJIHYECTBO
JBUKeHus paBHO Hymro! Jlonoii, Hetorona!

B nampHeWmmnx paccyxaeHHusX OylIeM omnMpaTbcs HAa HEM3BECTHOE
HeroTOHY TIOHSATHE MOMEHmMA KOUYECMEa 08UICEHUA, HA HATIIIHBIC TIPO-
SIBIICHUS €r0 COXpaHeHUsl. MOMEHT KOJIM9ecTBa IBIKCHHUS, Mepa BPaICHHS,
— 3TO0 MHOTO MeHee 3(eMepHas XapaKTEePHUCTHKA, YeM IPOCTO KOIHIECTBO
IIBIDKEGHUS, KOTOPOE OTHOCHUTENBHO (CKOPOCTh — OTHOCHTENBbHA, a Macca —
HensMeHHa). Onpenenenne n3 Buxknnenun

Momenm umnynvca (kunemuyeckuii MOMeHmM, Y2i080U MOMEHN, OpOUMATbHYIIL
MOMEHRmM, MOMEHm KoJjudecmea OBMDfCeHM}Z) xapakmepuszyem KoJu4ecmeo epauia-
MeNbHO20 OBUINCEHUSL. BefmlmHa, saesucsiauiast om moeco, CKOJNbKO MAcCcCvl epawiaemcs,
KakK oHa pacnpe()eﬂeﬂa OMHOCUMETIbHO OCU 6pau{eHusl u ¢ Kakotul CKopocmblo  npouc-
xooum epawerue. Cnedyem yuecmv, 4mo epaujerue 30ecb NOHUMAENCs 8 WUPOKOM
cMbICTe, He MOAbKO KAK pe2ylspHoe epaujenue 6okpye ocu. Hanpumep, dadxce npu
NPAMOTUHENHOM OBUICEHUU eNd MUMO NPOU3BOIbHOU 8000paAXCAEMOl MOYKU, He
Jleofcaweﬁ HA JTUHUU ()GMDICQHW, OHO makdice 0bra0aem MOMEHMOM umnyiscda. Hau-
001bUWYI0, NONHCANVI, POTb MOMEHM UMNYIbCA USpaem npu ONUCAHUU COOCBEHHO
spawamenvHo2o 0eudicerus. OOHaKo Kpaiine eadiceH u Ona 20pa30o bonee WUpoKo2o
Klnacca 3aoad (0006@HHO — ecnu 6 3a0ave ecmo YyeHmpaibHas uiu ocesdas cummem-
pus, HO He MONLKO 8 DMUX CLYHASX).

B nBmkeHUSIX CIOPTCMEHOB W OajeprH BUIHO MHOTO 3P (QEKTHBIX Bpa-
meHnd. Best OMomexaHuKa Ha HHMX IOCTpoeHa. Tak Bpallaroumuiics Qury-
PUCT, CBOIIS W Pa3BOIs PyKH, MEHJIET MOMEHT WHEpIUH Tena H, Oiaromaps
COXPaHEHUI0O MOMEHTa KOJIMYECTBA JBIDKEHUS, PE3KO MEHSET YIJIOBYIO CKO-
pocTs BpamieHus. 11 He TONBKO KOTha pa3BoOIUT (CBOOUT) PYKH, HO M KOTZa
mpucenaeT (JUIs HaC 3TO BAXKHO) M BBIIPSIMIISETCS, TO U3MEHEHHE MOMEHTA
WHEPIUH TeJa W 3/1eCh MPUBOAUT K M3MCHCHHIO YTIIOBOM CKOPOCTH Bpallie-
Hus. Ha puc. 6 mpuBeneHbl JaHHBIE 0 M3MEHEHHI0 MOMEHTa HWHEPIHH
CHOPTCMEHA, U3MEHSIOIIETO MOJI0KEHHE Tena. PUCYHKH B3SITHL U3 y4eOHHKA
¢usuku P.B. [Tons — MexaHnka, akyCTHKa U yYeHHE O TeruioTe, cTp.104.
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Puc. 124. Puc, 125. Puc. 126.
O=12x2-M3 O=8rxz- M2 ©=28rz.-M2

Puc. 124—126. Momeutsl uuepliun de-

Josexd) B pasHulx noaowenuax. Crped-

KH OKda3blBannT HanpasJenue oced
BPAun(eHH .

Mpusepvi. a) Ipuzyn desaem caavmo-mopmase. Crerka HawJo-
HHBUIHCH BOepel, No OonplmeR wacTh ¢ NOAHATHIME PyKami, OH C0006-
waer cede spaitateasHet uMayasc. CooTBeTCTBYIO-
iam oce oT™Mcyena Oenod Toukof ua puc. 138, a.
10— 0oCb ¢ HaHDOJBUIAM MOMEHTOM HHEPIHH.
Yriosas CKOpocTh eie Maja. MoMenToM [o3xke
npeirys mnopfupaer Teao B Nonaoxenne 138, &.
1 B 971OM nojoXeHny orMedenHas oCb OCTAeTCA
OCbI0 ¢ HQuOOAbW{M MOMEHTOM WHEDIMH, HO caM
3TOT MOMEHT pasa B8 Tpu yMexbimaercd. Cuenosa-
TeAbHO, YrAOBaf# CKOPOCTL MO 3aKOHY COXpaHeHud
nMnyasca yrpansaerci. C 3To#t Goabmoft yraosoft
CKOPOCTBI0 APHTYH BHIMOJHAET OAHH, [Ba WA Jame
TpH MOAHLIX 000OpOTa. 3aTeM B HYMXHQe MrHOBeHHe
OH CHOBA YBE MUMBAET CBOM MOMENT MHEPUHH, BBI- [ oo oo
npamasst Teno. C manolt yrioso# CKOPOCTBIO OH . MOMETIT § 1Cp-
NpH3eMIgeTd. Texnuxa NPBIXKKA XOPOWHAX LHHPKOBLIX LUHH MPH CaJIbLTO.
APTHCTOR C TOUKH 3peHHs (PH3HKH OYeHb TIOYHHTE/b-

Ha. Jlag npebkka HeoOGXOAHMA MPEXie BCEro CMenoCTsb. [Ipeikox — aeno
HeppoB. O Heo6X0OZNMOM BpaweHHMH 3a00THTCH ABTOMATHYECKHM 34KOH
COXpaHEeHHs BPALLATEILHOTO UMIYabca.

KynpTypa MBIIUTEHUS TIpEAToNaraeT, YTo He HaZ0 YMHOXATh CYIIHO-
CTeH TaM, TAE OJHA MPOCTas WACsS aBTOMATUYECKH TCHEPHPYET BCE CIIEACT-
Bus. VIHTEpecHyl0 MBICIb BBICKa3al [0 aHAJIOTHYHOMY IIOBOJAY H3BECT-
HblimouBoBex CTemaHOB: 00BEM MOHSATHS JOJDKEH JACIUTHCS TOJIBKO IO OJI-
HOMY OCHOBaHMIO. DTO O3HA4aeT, YTO, HalpHMep, HAa OJHOW KapTe Helb3s
BBLIIENIATbNOYBEHHbIE KOHMYPbl B OJHOM CIlydae IO PACTUTENBHOCTH, B APY-
TOM — I10 TOPHBIM MTOPOJIaM, B TPETHEM — 110 KAKOMY-JIN0O NPUIIISIHYBLIEMY-
cs1 aneMenTy JanamadTa. [loaToMy U MBI ABHXKEHUE OYAEM <«IEIUTHY MO OJ1-
HOMY OCHOBaHHIO — MOMEHTY KOJIMYECTBA ABHKECHHUS.

a &
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CoxpaHeHHE KHHETHYECKOTO MOMEHTa WJIM MOMEHTa HMITylbca —
9KCIIEPUMEHTANILHBIA (DaKT, IOJIOKEHHBIH B IOCTPOCHHE MEpPhI BpallaTellb-
HOTO JBIKCHUS — (haKkT KocMosiornaeckoro Macurada. Ero kpatkast opmy-
JUPOBKA: €CIM CyMMa MOMEHTOB BHEUIHMX CUJ, AEHCTBYIOLIUX Ha Bpallaro-
Iieecs TeJo, paBHA HYJIIO0, TO KHHETHYECKHH MOMEHT (MOMEHT UMITyJIbCa) OC-
TaeTcs MOCTOSIHHBIM 110 BEIMYMHE U HAIpaBIeHUI0. MOXKHO COIJIAIIATBCS C
STHM UCXOJAHBIM IOJIOXKEHHEM, MOXKHO HE COTJIAIIAThCS, HO YTO-TO MBI BCe-
I/1a IPUHAMAEM Ha BEPY HIIM MPOCTO TaK, MOTOMY YTO €CIIM HUYEro He MpH-
HATH B KadecTBe (DAaKTOB MM MPaBHJII, TO HUYETO U HE OyZET — HOJb, TIOPOXK-
nmaet Hoib. KOHEYHO, TyT HY>KHO OMHHUTB, 4TO JlekapT, JeKIapupoBaB, 9To
IPAMOJIMHEHHOE JBIDKCHHE SIBISACTCS NMEPBUYHBIM W IIPOCTBIM, TOTYAC K
3asiBUJI, YTO PEANBHO B MIPUPOJIE MPSIMOIMHEHHBIX ABIDKEHUH HE TIPOUCXO/INT.
DTO XK€ W3BECTHO M W3 MPOM3BEACHHU [ anmwiies, KOTOPBIM HEOTHOKPATHO
HNOJYEPKHUBAJI, YTO IMIIUPUUYECKHUE SBICHUS, KaK MIPABUIIO, IPOTUBOPEUAT 3a-
KOHAM MEXaHUKH, a He COINacCylTCs ¢ HUMH. Bee 3T «3aKOHBI) MpUIYyMaHbI
OOJIbHBIMM Ha TOJIOBY MaTeMaTHKaMHu. Y MPUPOJBI HET HUKAKUX €IWHBIX 3a-
KOoHOB. EcTh smnupuueckue npasuiia, IPUMEHUMOCTb KOTOPBIX OrpaHHYeHa
B Jy4llleM ClIydae MpeJelaMH IUIaHEeThl. YTBEp)KAaTh, 4TO, HApUMeEp, Ha
JlyHe, Ha KOTOPOH HET TEJUTYPUYECKHX TOKOB, OyJeT paboTarh ayeKTpoarpe-
raT ¥ CBETUTH AIEKTPHUECKHUI (POHAPHK — 3TO HE MPOCTO PHUCKOBAaHHAS CIie-
KYJIAIHS, a SBHAS MaxpoBas TIyNocTh. MaTeMaTHKH IPUAYMaId MHOTO T€0-
METpHii, HO Ha caMOM Jeie, B MPHUPOJe, IPH €IMHOH TeOMETpHH — MHOTO
pas3HbIX (u3uk. Ho 1 Koro-To Bce KUTANIBI Ha OHO JIMIIO, XOTS 3TO HE TaK,
Oomee TOTo — KaXAbIi U3 HUX JIMYHOCTH. [Ipearmonaraio, 4To Kaxabli KUBOM
OpraHu3M HMMeeT cOoOCTBeHHYI0 (u3MKy. Ho mocrarouHo BcromorartenbHBIX
paccyxnennii, Dictum sapienti sat est. Ternepb — KOHCTPYKTHUBHBIN 1TOJIX0J K
CO3/IaHUIO SIBJICHUSI TPAaBUTAIUH.

Bepém ogHOpOAHBIN BEelECTBEHHBIN IIap paguyca ¥ ¢ MOMEHTOM HHEp-
UM i, pa3orpeBaeM €ro o0 mepexoja B XKHUIKOE COCTOSHHE, pacKpyuyuBaeM
mrap A0 MOJMYYeHHS UM MOMEHTa MMITyJIbca paBHOTO M, U HaxyBaeM €ro Kak
MBUIBHBIN Iy3bIpb A0 paaunyca R. Ero MOMEHT nHepuuu BO3pacTéT A0 3Ha-
yeHus I, yrioBas cKOpoCTh YMEHBIIUTCS A0 3HAYCHHUS COOTBETCTBYIOIIETO
COXpaHEHHI0O MOMeHTa mMITyiasca M. «3amMopo3uB» 000JOYKY mapa 10 OT-
BEpIIEHUS, MBI TEM CaMBbIM 3aKpPEIIMM YaCTHIIBI BEIECTBA Ha TYXKIOH ISl HUX
opbuTe, HAKOTOPYIO OHHU «HE MOcTaBieHb». Ho Benp kaxnas yactuna 06o-
JIOUKU COXpPaHWIA MOMEHT KOJIMYECTBA JBUKEHUS, MOJYyUEHHBIH IPU UCXO-
HO packpyuynBaHuu! 130aBUTBCSI OT Hero HEBO3MOXKHO. [losTomy mroGas
YyacTHLa OOJNBIIOro Iapa, OTOPBaHHAsl OT JIIOOOH TOYKHM €ro IMOBEPXHOCTH
(monmyumBmIas cBoboxy), OyJaeT HampaBisITHECS B CTOPOHY IEHTpa Inapa (a
Kyza ke emé) camo co0olf WHEPIMOHHO IO OpOHTE ONpEeAeIEHHON HaIud-
HBIM MOMEHTOM KOJHMYECTBAa IBI)XKCHHS IO TaK Ha3bIBaeMOW OayumcTHye-
CKOH TpaeKTOpUH. A pearbHO — MO CIHPAJH, €CIIH, Pa3yMeeTCsl, IMPeo0IeeT
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000104Ky (T.e. IO TOH K€ TPACKTOPHH, IO KOTOpOW momHumancs). M u3
«I110001» TOYKH, BKJIFOUasA IIOJIIOC, I IIOHUMAHUS 3TOTO q)aKTa MBI U T'OBO-
PHIIM BBIIIE, 9TO (PUTYpHUCT MEHSIET CKOPOCTH BpAIICHUS, KOTZla HE TOJBKO
Pa3BOANT U CBOIUT PYKH, HO U KOTJa TPUCENACT, U BRIpAMIIsIETCS (prc.6).

[ToHATHO, YTO CHATH IPaBUTALMOHHBIN 3((EKT C BEIIECTBEHHOTO TEJa
3eMJIM MOXKHO OOpaTHBIM IepeKpyurBaHueM Tesia. YTo COOCTBEHHO U AejaeT
pakeTa, U3MCHAIOIad MOMCHT HUMITYJIbCa CIIYyTHHKA, TEM CaMbIM NEPEBOJIA-
masi CHyTHUK C MOBEPXHOCTH 3€MJIM Ha OpOMTY, KOTOpas HE YIMHpaeTrcs B
3eMIIIO.

Kcraru, xorna KC «Kaccuany 3adukcupoBai BCIUIECKH paJOU3ILY-
yeHust oT koser CaTypHa, TO J0JITr0 HE MOTIJIM MOHSTH UX MPOHUCXOXKICHHE.
Opn- HaKo MOTOM BBISICHWJIOCH, YTO M3JAIOTCS OHM B TOT MOMEHT, KOIJa I10
YacTH- [IaM KOJIel] YAapHuT MPOIIMBAIOIINI KOJIbIIa METEOPHT, a YaCTHUIIBI KO-
JIell, KaK NpHUBSA3aHHbIE HA «PE3WHKE», BO3BPAIIAIOTCSA B INIOCKOCTH 3KBATO-
pa!!! TloHATHO, YTO A€J10 TYT He B MU(PHUECKOM NPUTSKEHUH YaCTUL K
IJIOCKOCTH KOJIbLIA, 2 B COXPAHEHHMH YIJIOBOT0 MOMeHTa. Takxe M Ha
3emute, BEIIECTBEHHBIE 00pPa30BaHMs, OTOPBAHHBIE OT 3€MJIM, CTPEMSTCS Ha-
3a]], Ha CBOIO €CTECTBEHHYIO OPOUTY, ONIPEAETSIEMYIO YTJIOBEIM MOMEHTOM.

Ha camom nmene Tyt Habmromaercs 3¢dekT camoopranuszarnuu. 6o
CMBICI CAMOOPTaHU3allMK COCTOUT B CAMOCOXPAaHEHHH, B BO3BpATE OT JHOOBIX
UCKYCCTBEHHBIX OTKJIOHEHHUH K MPOEKTHHIM (COOCTBEHHBIM) 3HaueHHsM. Ca-
MOOpraHm3anys — 3TO BO3BpaT U3 MPUHYAUTCIBHOI'O COCTOSHUSA, B COCTOA-
HHUE €CTECTBEHHOE.

CamoopraHuzaiys CMOTPUTCS CHHTE30M, a CHHTE3 BO3MOXCH, €CIH
ecTh (hakTOp, KOTOPBIH UTOKHUT IIPOIECC CTaHOBJIEeHH. BoT coxpaHenne mo-
MEHTa MMITYJIbCa U €CTh TOT €AWHCTBEHHBIH (DaKTOpP, KOTOPHIH HHUBEIUPYET
HCKYCCTBEHHBIC OTKJIOHEHUS, UTOKUT MPOLIECC CTAHOBJICHUS, 00ECIICUNBACT
CTaOMIIBHOCTB BEUIECTBEHHBIX CTPYKTYp. Teopus MOXKET OBITH JIETKO MPOBe-
pe€Ha KOHTPOJHUPYEMBIM JSKCIICPUMEHTOM, PACKPYTHUTCCh Ha KOHbBKax C IMpH-
JKaThIMM K IIeYaM pyKaMH, a 3aTeM pe3K0 BBIOPOChTE PYKH B CTOPOHBI YyTh
HIDKe YpoBHSA 1uted (puc. 6). Bel momyunTe u€Tkoe OmmymeHne IpUTsKEHUs
PYK K Tely.
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MoXHO HaOMIONaTh HCKYCCTBEHHYIO
TpaBUTALUIO U B JOMAIIHUX ycloBusax. Ha
10Ty0€ MHOTO KJIMIOB C MBUIBHBIMH ITy3bI-
psmu Ha Mopo3e. Ilocmorpure Ha 3aMOpo-
JKeHHBI MBUIBHBIH MY3bIpb, HM300paxEH-
HBI Ha pHUC. 7, HUYEro He HAIOMUHAeT? A
MaTepuKu?

Puc. 7

[lonarHo, TpWM pa3gyBaHUH ITy3BIPS
MBUTBHAS KHIKOCTh HECKOJIIBKO 3aKPydHNBaET-
ca. Bor y mpoxkoioToro my3sIps Ha pHC. 8
CTEHKH OTBEPCTHS 3aKPY4UHBAIOTCS BHYTPb, a

HE HapyXKy. 2

[Tomarato, yntaTens yxKe TMOHSUI, Ky/a KIOHUT aBTop. Mod, 3emiis 1 IuiaHe-
Thl 1 COJHIIE — HEYTO BPOJE MBUIBHBIX ITy3BIPEH, a Kak ke Macca? U mouemy
aBTOp O HE MOYTH HE BCIIOMUHAN?

Hy, Bo-niepBrIX, 3eMiie HEIOTOH Maccy IpoCTO Ha3HAYMUII, & MACCHI OCTAJb-
HBIX TEJ CYMTAIHCh OT Macchl 3emud. OH OpPUHSUI, 4TO 3eMiii — 3TO Iap,
CIUIOUIb 3aIIOJIHEHHBIN BELIECTBOM C IJIOTHOCTHIO 5.5. Ha3Haub OH 3emiie Maccy
B MIUDIMOH pa3 OOJBIIyI0, HHYETO OBl HE M3MEHIIOCH, TOJIBKO 3HAYCHHUIO T.H.
«TPaBUTAIMOHHOM TOCTOSHHOW» NPHUIIIOCH OBl MPHCBOUTH JAPYroe 3HAYCHHE.
3HaueHue 3TOM «OCTOSHHOW» HUKTO HUKOTAA He m3mepsul. O0 3ToM moapoOHO
roBoput A.A. I'pumaes http://newfiz.narod.ru/digwor/digwor.html pasmen 2.

Bo-BTOpEIX, 10 CMX TOp HaM Macca OblIa He Hy)XHa. Macca — 3TO Benb
CBOWCTBO BCI[ECTBA, & CBOWCTBA HE CYIIECTBYIOT CaMU IO ceOe, OHU IPOSBIIS-
I0TCsL B 00JIajiaTelic CBOMCTBA B KOHKPETHBIX YCIIOBHSIX, H B OINPEICIEHHOM
cMmbicie. CBOMCTBO BelIeCTBa — Macca, HHKAK HE MPOSBISACTCS B CBOOOTHOM
(uHEpUMOHHOM) nBMKEeHUU. CBOMCTBO BEIIECTBA, HA3BIBAEMOE MAacCOMU, MPOsB-
JISCTCS JIMIIb TPU YIAPHOM KOHTaKTe, MPUBOMAAIIEM K cMeHe opbut. Kak-To
BIIHSICT HA TIEpEpaclpe/IcliCHIE BEIMYMH YIIIOBBIX MOMEHTOB TEJ IPU CTOJKHO-
BEHUH, B Cllydae IepecedeHns ux opOut. Macca mposBisieTcs 4epe3 yupyrocts
(medopmanmio). B nmpyXHHHBIX Becax B3BEIIMBaHHE MPOMCXOIHUT 3a CUET CHIIBI
YOpPYrocTd TpYyKUHBL. [lodeMy BBI PEIIMIIN, YTO CHJIA YIPYTOCTH IPYKHHBI
nponopuronansHa Macce? MutyntuBHo? Ouens xopomio! Ha camom gmerne cyts
B TOM, 9TO HE TOJBKO MpPY)KWHA, HO M B3BEIIMBAEMOE TEJIO TOXe Ae(opMupyer-
csa. U umeHHO cremneHp nedopMalid U OTpakaeT ero macca. MHOro cmsicia
Macca Jisl BeIECTBCHHBIX TEJI HE UMeeT!

Jedopmanus — 370 mporece M, MOCKOJIBKY e opMaliys BHYTPH BEIIECT-
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BEHHOTO TeJa PacIpOCTPaHIETCS ¢ KOHEYHOH CKOPOCTHIO (HE BBINIE CKOPOCTH
3BYKa JIJIsl JAHHOTO BEIIECTBA) U MMECT KOJICOATENBHBIA XapaKTep, TO pa3HbIC
YaCTH CTOJKHYBIIMXCS Tel OyayT nedopMHUpOBaHBI B pa3HOH creneHu. boisee
TOTO, CTeNeHb AedopMaliy Tel B mpolecce 0OMEeHa MOMEHTOM KOJIHYECTBOM
JIBUOKCHUS BCE BpeMsl U3MEHSCTCS, M YJIOBUTh TYT HEUTO «PABHOMEPHOECY HIIU
«PaBHOYCKOPEHHOE» — HEBO3MOXXHO M HCKaTh «TOYKY MPWIOKESHUS MOMEHTa
CHITBD» — Jieno Oe3HanéxHoe. EmeE mpru yCTaHOBUBIIEMCS] PAaBHOBECHH C MIPYKH-
HOW MOKHO TOBOPHUTH O HEKOM HOJOOHH ITOCTOSTHCTBA MAcCCHI, a TP TIPOU3BOJIb-
HBIX CTOJIKHOBEHUSX TEJ, O HEKOM IIPOSBICHHUH MOCTOSHCTBA UX MacC TOBOPUTH
HE WMeeT cMbicia. Bc€ TyT odeHb uHIuMBHAyaidbHO. [Ipu cTONKHOBEHHMH Tela
nehopMHUPYIOTCS U, CISNOBATEIBHO, U3MEHSIOTCS UX opMa (rabapuTsl), OITO-
MY M3MEHSIOTCS I MOMEHTBI MHEPIMH, a CJIEIOM MEHSIOTCS MX YIJIOBBIE CKOPO-
CTH BpamieHus. Tak MPOMCXOAUT OOMEH MOMEHTAMH KOJHMYECTBA JIBHIKCHUS.
Bot B 3TOM KOHTEKCTe pa3roBop o Macce ymecteH. lHTepecHO, HO, HU B Of-
HOM y4eOHHMKe He NpUBOAMTCS (HopMyI JUIs pacuéra mepepacupesieieHus Mo-
MEHTOB UMITYJIbCA Y BPAMIAIOIIUXCS TEJ MPHU UX CTOJIKHOBEHUH B pE3yJbTaTe
nepecedeHust opour!

B-Tperpux, yrounsto emg pas, purypupyemoe B ydeOHHKAX CBOMCTBO Be-
IecTBa — Macca, HUKaK He MPOSBISIETCS B CBOOOAHOM (MHEPIIMOHHOM) JBHKE-
Huu. To ecTb, POSBIEHUSI MACChl HET HE TOJBKO y «IIOKOSLIETOCs» SUHIITEH-
HOBCKOTO (pOTOHA, a M, MOCKOJIBKY ITOKOS BOOOIIE HET, TO y JIFOOOTO HHEPIHOH-
HO CIIEAYIOIIETO TI0 CBOEH opOmTe BemecTBeHHOro obpazoBaHus. CBOMCTBO Be-
miecTBa, HaszplBaeMoe Maccol, mposBisercs TOJIBKO B ycnoBusx yaapHOro
KOHTaKTa, MPUBOJISIIETO K U3MEHEHHIO OpPOHT.

N3menenne opOUT ((POKYCHBIX PACCTOSIHUM, YIIIOBBIX CKOPOCTEH) — MHJIH-
KaTop 3Toro u3MeHeHus. Ho BEIOpaB MHANKATOP U3MEHEHHMs, HEOOXOAMMO HAWTH
(axTopHI, BIMSIOMINE HA 3TO N3MEeHeHHe. Takux GpakTopoB 3/1ech Macca. Xapak-
TEp M3MEHEHUH TYT ONpPENEIsieTCs] HE TOJBKO YIJIOM, IT0Jl KOTOPBIM «BCTPETH-
JIUCHY, CIEAYIOIIKE MO0 CBOMM OpOWTaM Teia, HO M OT KOJMYECTBA BEIECTBA B
TeJNax W €ro MPOCTPAHCTBEHHOTO paclpeieNIeH s, OT HHTCHCUBHOCTH COOCTBEH-
HOTO CIIMH-CITWHOBOTO BPAIICHUS TEN M 3HAUYCHHEM TaHTCHIIMAIBHBIX CKOPOCTEH
TeJ TOYKE CTONKHOBeHHS u T.A. OOpamaro BHIMaHHE, B TaHHBIX YCIOBHAX H B
MIPOACKIAPUPOBAHHOM CMEICTIE, CTEIICHb MPOSBICHNE CBOMCTBAa — Macca — 3aBH-
CUT OT OpOMTAJBHBIX CKOPOCTEH Tell, 3aBHCUT JIOCTATOYHO CIIOXHBIM 00pa3oM.
OO01miero MaTeMaTH4ecKOro pemeHus 9Toi 3anaun He cymecTByeT. [loatomy HI
B OJIHOM Yy4eOHMKE HE NPHBOAUTCA (GOPMYJ Ui pacyéra InepepacrpeeicHus
YIJIOBBIX BPAIIAIONIMXCS TEJ MPH WX CTOJKHOBEHUU B PE3yJbTAaTE MEPECCUCHHUS
opb6ut! KoHeyHo, Hy>)KHO IMOHUMATh, YTO BELIECTBEHHBIE Tela — 3TO cOOpKa (ar-
perarusi) HeKuX JacTHll (IIyCTh aTOMOB) C OJMHAKOBBIM (OJIU3KUM YHCICHHO U
BEKTOPHO) CIIMH-CIIMHOBBIM M CHMH-OPOUTAIBHBIM YTJIIOBBIM MOMEHTOM JIBHIKE-
Hus. Camu o cebe MOMEHTHI UMITYJIbCA HE M3MEHSIOTCSA, BOT M «CBEPXTEUET
9TO CHHXPOHHU3UPOBAHHOE COOOIIECTBO OJHIM MOHONUTOM. ClleIyeT OTMETUTh
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pacnpocTpaHéHHOE 3a0JTyKIEeHHE O SIKOOBI CBOOOJHOM BpAIICHHH Tella BOKPYT
HEKOEero IIeHTpa Macc. HeT Takoro BpaieHus, TTOCKOJIbKY B CBOOOHOM JIBHXKE-
HUM HET TPOSIBICHHUS TAKOTO CBOWMCTBA KaK Macca, a 3HAYUT M MPOSBICHUS €
LEHTpA.

B-4eTBEPTHIX, MOCKOJIBKY OPOUTHI caMu MO cebe He pacTyT (MOMEHT
UMIyJIbca — IMTyKa MPOYHAsA, MPOYHEE IaMacCKOM CTalll), TO HUKAKOH ae-
(dopMarnmu y Bpamaiomerocsi ¢ MOCTOSHHON YTIJIOBOH CKOPOCTBIO B HEBECO-
MOCTH BEIIECTBEHHOTO Iapa He 0yaeT, H00 MpUYKHBI Il CMEHBI OpOUT Yac-
THUI] [1apa, BKIFOYas MPUYUHBI UII CMEHBI IUIOCKOCTH SKJIMNTHKY, HeT. U Ha
YaCTHUIIBI ATOTO IIapa, HUKAKHE «IIEHTPOOSKHON CHIIB» He neiicTByioT. Cie-
JIyeT OTMETUTHh PACTPOCTPaHEHHOE 3a0IyXICHHE O SKOOBI CBOOOJIHOM Bpa-
IICHUU TeJla BOKPYT HEKOETo IEHTpa Macc. Briiie cka3aHo, 4TO B CBOOOJHOM
JIBIKCHUU HET MPOSBJIICHUS TaKOro CBOWCTBA Kak Mmacca. Ho He HYXHO
LEHTP Macc MyTaTh C IEHTPOM TsDKECTH. Eciu 1oty (BOTYOK) pacKpyTHThH Ha
3eMJIe€ C HAKJIOHOM K TOPH30HTANM, a OTOM OTHYCTHTh, TO OCh BPAICHHUS
BOJTYKA Cpa3y BBIMPSAMUTCS, OyJIeT HANpaBICHA K ICHTPY 3E€MJIU, ITePIICHIM-
KYJIPHO K TOPH30HTANH. BBl MoOHMMaeTe, modyeMy Tak MpoucxonuT? Ml ke
TOoJIbKO 00 3TOM roBopmid. Cmenee! Keratu, Hemioxoe BUAEO, IS MILTIOCT-
patum ckazanHoro. http://othereal.ru/gravitaciya/

XO0Ts HHTEpIpETaHs CONEPKAHH KIIUIA €T0 aBTOPOM MECTaMH OCTaB-
nsietT xenatb. [loxokue ombITH ecTh B yueOHuke ¢msuku P.B. [Tomus.

W, HakoHeI, B-TIATHIX, IPU OTMMMCAHUH BPAIAaTEIIFHOTO IBMKCHUS MOHS-
THE MAacCChl ¥, COOTBETCTBEHHO, IMMOHITHE IICHTPa Macc — HE IMPUMCHSCTCS, U
MOTOMY TYT HE UMEET CMBICIIA TOBOPUTH U O IICHTPE TSHKECTH BPAIAIOIICTO-
cs Tena. BMecTo Macchl B TaHHOM cITydae OTEPHPYIOT MOMEHTOM HHEPIIHH.
Ecnu maccy ompenenstoT CTaTHYECKH, MO PACTSHKEHHUIO MPYXKHUHBI (KCTATH,
MOYeMYy BbI CUHTAETE, YTO PACTSDKCHHE MPYXKHHBI paBHO Macce?), TO BElU-
YHUHY MOMCHTA MHEPIIMU TEJIa OTHOCHTEIBHO KAKOW-THOO0 €ro OCH BPaICHUS
OTIPEeNIeNAI0T TUHAMUYECKH, METOAOM KPYTHIIBHBIX Konebanuiil. [loHATHO, B
OTJIIMYHE OT MACCHI, Y MOMEHTA HHEPIHUH HET KaKOT0-THOO0 OTHOTO 3HAUYEHUS,
— OTHOCHTEJIBHO Pa3HBIX OCEH 1 3HAYCHHSI MOMEHTa MHEPIHH OyIyT pa3HbI-
MH. A OCei, OTHOCHTEIFHO KOTOPBIX MOXXHO KPYTHTH Tel0, OECKOHEYHOE
MHOXeCTBO. Pasymeercs, Hy)KHO pacCMaTpUBAaTh W CIy4ad BpAIICHHUS TET
BOKPYT OCeHl, BEIXOIAIINX 32 rabapuThI TEA.

Ho x0T oceit BpalieHus y BEIECTBEHHBIX TeJl OECKOHEYHO MHOTO, JTBE
U3 HUX BBLICISIOTCS M3 BCEX OCTAIBHBIX, 3TO OCH C MHHAMAIBHBIM U MaKCH-
MaJIbHBIM 3HAYCHHEM MOMEHTa WHepimu. OTHOCHTEIBHO ITHX Ocell (CcBO-
OOIHBIX OCEi) BpallleHUE OCYIIECTBIIACTCS CTaOMIBLHO. M3BeCTHO O BpeMEH
Diinepa, TOIBKO BOKPYT 3TUX CBOOOJHBIX OCEH BO3MOXKHO YCTOWYHBOE Bpa-
menue. MoOXHO, pazyMmeeTcs, KOHCTATHPOBaTh (M JKCIIEPUMEHTAIHHO 3TO
MOATBEPIKIICHO), YTO TBEPABIE Tela MOTYT OJHOBPEMEHHO Yy4YacTBOBAThH
TOJIBKO B ABYX OpPOMTAIBHBIX ABIKEHHUAX. B 0THOM, C MUHIMAJIHHBIM 3HAYE-

80


http://othereal.ru/gravitaciya/

Ilonoe b.M. 3a npedesamMu UCKycCM8EHH020 UHMe11eKmda

HHEM MOMEHTA MHEPIHH, B JPYTOM — C MAKCHMAJIbHBIM €ro 3HaueHneM. Ha-
npumep: JlyHa Bpamgaercs BOKpYT OCH, MPOXOJSLICH depe3 LEeHTp 3eMiu U
ocH, npoxonsauei uepe3 ueHtp ConHua. 3emiis e BpallaeTcsi BOKPYT OCH,
MPOXOJAIIeH uepe3 e€ UeHTp U ocH, npoxoasmei yepe3 Connua. I Hukakux
WHBIX BpallleHu# HeT HU y JIYHbI, HU y CIyTHUKOB JIPYTUX TJIaHET.

l'oBopst 0 Macce, TOMHHTE, KOHICTIIMS MacChl HaJelleHa IPU3HAKOM
CYIIECTBOBAHMS TOJNBKO IPU B3aMMOJEHCTBHH OOBEKTOB, HO B OTCYTCTBHHU
B3aUMOJICHCTBHS Maccy Mbl OOHAPYKUTh HE MOXEM, OHa 00JajgaeT MpHUPO-
IO Maiiu, 1 HE HMMEET CAMOCTOSITEIBHOIO CYIIECTBOBAHUS.

OxunaeMbIM Ui aBTOpa SIBJISIETCS. U BOIPOC: KTO K€ HAIyBaeT ATH
KOCMOJIOTUYECKMX pa3MEpoB LIApUKHU? YBakaeMble YMTATENIH, CpPa3y
BCTPEUHBII BOMPOC, BBl YTO, B LIKOJIY HE Xoawin? Bcé€ mpoucxoaut aBolito-
UOHHBIM crtocobom. Camo coboi. Ecnu yx 00e3bsHa MPOU30ILIA SBOIIO-
IIUOHHBIM ITyTéM OT OyJIBDKHHKA, a TIOTOM Ha ypOKax Tpy/a co3jana u3 ceos
caMoOl YelloBeKa, TO CO3JaTh T IIAPUKH TSI SBOIIOIUH BOOOIIE pa3 ILTIO-
HyTb. JIeHCTBUTENBHOCTh — 3TO TO, UYTO AECUCTBYET. B Mupe neilcTByromum
SBIISIETCS TOJIBKO BEIIECTBO, BEIIECTBO M ACHCTBUE — ATO OJHO U TO ke. Ba-
IIIe Cepoe BEIIECTBO TOXKE SABJIIETCS NEHCTBYIOIINM, IMEHHO OHO OIIPEIEeIIsIeT
(ha30ByIO0 TPaeKTOPHIO Bamlel KU3HHU. PaccMaTprBas BOIIPOC O TOCTOBEPHO-
CTH MaTEeMaTHYeCKOTO 3HaHWsA, A'AnaMOep yTBEpKIaeT, 4To aiareopa MMeeT
JIeI0 JIMIIb C YHMCTO HHTEJUIEKTYaJIIbHBIMU TMOHATHSMH U TEM CaMbIM — C
UJIesIMHU, KOTOPBIE MBI CAMHU CO3J[aeM MOCPEICTBOM aOcTpakiuu. [TpuHIUIEL
anreOpbl TOTOMY U HECOMHCHHBI, UTO OHH COZACPIKAT JIHUIIbH TO, YTO MBI CAMU
B HUX BIIOKWIN. AHAJIOTHYHO anredpe, BECCTBEHHBIC TEJa CONCPIKAT TOJb-
KO TO (Ty OpraHu3alio U T€ 3aKOHOMEPHOCTH), YTO B HUX BIIOXKUIH (3aKO-
JIUPOBAIH), TIPaB/a, 3AJI0KIINA He MBL. Ho B onpenenéHHbpIX JOKaIbHBIX Mpe-
Jlenax MBI TOKE MOYKEM MEepeKOANpOBaTh (pparMeHTHI BEIIECTBa, HO Hamia
MIePEeKOINPOBKA HE HOCUT (PyHAaMEHTAIBHOTO XapaKTepa.

C coxpaHEHHEM MOMEHTa KOJHUYECTBA IBMKCHNUS, KaK MEPhI BPaIllCHNUS,
CBSI3aHBI U MHOTHC MAaCIITa0HBIC 3€MHBIC TPOLECCH. U mauTenpHOe BUXpe-
BO€ JBM)KEHHE BO3MOXHO U B BO3AYIIHON U BOJAHOM Cpelie, TaK KaK BO3AYX B
BO3JyX€ M BOJa B BOJC HAXOIATCS KaK Obl B HEBECOMOCTH. 3]I€Ch, B BUXPSIX,
CBOM OPOHTEI, ABIKEHHE 110 KOTOPHIM HAST HHBAPHAHTHO K MACCAM YACTHIL .
Wueprmonno. Her nedopmariviu, HET ¥ MPOSBICHUN MACCHI.

TyT MBI TIOCTapaguch YBUAETH B (PM3MUECKOM SIBJICHUHU IIPOIIECC, a CO-
BPEMCHHOU (hU3UKE CYTh MPOIECCca YIUIA, a Ha €€ MECTO BCTaja OHA, BEJIH-
Kasg OOMaHINUIA, TOTOBass OOBSACHUTH JIOOYIO, CAMyIO IUKYIO (aHTa3UI0 -
MaTematuka. BMecTo Toro, 4ro0Obl MCCIEIOBATh CTAOMIBHBIC CETH IMKIINYC-
CKHX TIPOIIECCOB, MCCIEAYIOT MHUpPaXHBIC JaHMMA(TH U3 MaNbIX AYT 3THX
nukiIoB. JlanmmadTaeie au3aiiHepsl, 6muH. Jlfonm HEe MpHydYeHBI ONEPHpPO-
BaTh MPOIIECCAMH KOCMOJIOTHYECKUX MacTaboB. [IoHATHO, HAOMIOAas Takue
naHAmad T, He TOUMENTH MPUPOTHON JTOTUCTHKH. A, 3HAYUT, BOOOIIEe HAYE-
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ro He noiméms. CTporo roBops, B MPHUPOJE HET HH OOBEKTOB, HU IpPOIEC-
COB, a €CTh JIUIIb HEKOTOPBIC CYIIHOCTH, KOTOPHIC B TEX WM WHBIX 00CTOs-
TENBCTBAX HAM KaXKYTCS THO0 00BEKTaMHU, JTHOO MPOIIECCaMH.

WuTepecHo, HO, HU B OJHOM Y4YeOHWKE HE NMPUBOIUTCS (HOpMYN s
pacuéTa nepepacnpeeicHus] MOMEHTOB UMITYJIbCA y BPAINAOIIUXCSI T IPU
WX CTOJIKHOBEHHH B PE3yJIbTaTe IepecedeHus opouT!

CoxpaHeHHEe MOMEHTa KOJIHYECTBAa IBIDKEHUS SBIAETCS (yHIAMEH-
TaJbHOW apXETUIIUYECKON CTPYKTYpOH, IMO3BOJISIIOIIEH IPOrpaMMHpOBaTh
BEIIECTBCHHBIC 00pa30BaHUS HA TPABHUTAINIO, HIIEKTPO(HUKAINIO, MEHTAIH-
3anuio. ['anumneit ToBOpuII, YTO OHA KPyTHUTCS, a JlekapT — MBICIIIO, ClieloBa-
TEJNBbHO, CyIIeCTBYIO0. S )K€ TOBOpIO: B MHpE BCE KPYTHUTCS, ITO3TOMY OH U
cymiecTByeT (TI0Ka, CYIIECTBYET, MOCKOIBKY KPYTHTCS).

KcraTu, mogapok CTOpOHHHKaM Teopuu Mool 3emiuu. Ecim  HangyTh
nrap 0e3 U3HAYAIBHOTO PACKPYUYHBAHUS, a 3aTE€M, PACKPYTUTH €0 U BBIMYC-
TUTh W3 HETO Map JUI1 YMEHBIICHUS Pa3MEpOB, TO MOXHO XOJUThH MO BHYT-
peHHEl MOBEpXHOCTU 000JIOUKH IIapa, ubo Jr00# KycoueK, OTOPBaHHBIN OT
0001 TOYKM BHYTpPEHHEH MOBEPXHOCTH IIapa, OyneT majaTh Ha BHYTPEH-
HIOIO MTOBEPXHOCTH IIapa. B mpakTHYecKoM IDIaHe 3TOT crnoco0 MOXKHO HC-
TIOJIB30BATh JJISl CO3MAHUS MCKYCCTBCHHOW TPaBUTALMU BHYTPH HATyBHOTO
KOCMHYECKOTO KOopaliisi, uMeromero ¢popMy mapa Wi Topa. PackpyduBaTh
00010uKy Kopabisi Hy’KHO BMECTe ¢ KOCMOHaBTOM. BrImyckas map w3 pac-
KPYYCHHOH 000JIOUKH KOpPaOIIsL, CIyBaTh KOCMOHABTA HE HYKHO.

31ech MBI YK€ TOTOBBI OTBETUTH HAa BOIPOC, YTO TaKOe TBEPIOE TENO?
W3 BBIIECKa3aHHOTO CIEAYET, YTO TBEPHOE TENIO — cOOpKa (arperamus) He-
KHX 9acTHIl (IIyCTh aTOMOB, «BEIICCTBEHOBY») C OJMHAKOBBIM (OJIM3KUM YHC-
JICHHO ¥ BEKTOPHO) CIHMH-CIIMHOBBIM W CIHUH-OPOHMTANBHBIM YTJIOBBIM MO-
MeHTOM JABrKeHHs. CaMu 1Mo ce0e MOMEHTBI HMITYJThCa HE U3MEHSIFOTCS, BOT
U «CBEPXTEYET» ATO COOOIIECTBO OJHUM MOHOJIATOM.

Pasymeercs, Hy)KHO TPOBEPATh OOBSICHUTECIHHYIO CHIYy CBOUX TCOPHU
Ha HKCTpeMalIbHBIX puMepax. CkaxeM, BO3bMEM Takoe TBEPAOE TEJIO — AH-
HAMHT. 5] TOJBKO YTO YTBEPXKAAI, YTO TBEPJOE TEIIO — 3TO BCETO JIMIIb arpe-
ranus YacTHIl ¢ OJAMHAKOBBIMH MOMCHTaMH HUMIyibca. Kak ke oOBsICHHUTH
sapieHne B3pbeiBa? Kak mpeHTHYHOE TyT cTaHOBUTCS paznuuHeiM? Het mpo-
6mem. B3peB — 3TO TpaHcdopMaIus CIHH-CIIHHOBOTO MOMEHTa HMITYJIbCa
YacTUI] B MOMCHT CIIMH-OPOUTANBHBINA. B cocTaBe AMHAMHUTA MPUCYTCTBYIOT
YaCTHUIIH! C Pa3HOHAIIPABICHHBIM CIMH-CIIMHOBBIM BpAaIICHUEM, TIPH yAapHOU
nedopManuy IHHAMUTHOW IIAIIKKA OHH COJIMKAIOTCS M Pa3lIeTaloTCs Kak J1Ba
Pa3HOHANPABJICHO BPALIAOIIUXCS [IAPUKA MPU COMPUKOCHOBEHUHU. A YIIIO-
Bas CKOPOCTH BpAaIIeHHs YaCTHIl BEJHKa. YK€ M3MEpEeHa YIIoBasi CKOPOCTh
BpalleHne MOJEKYN (yluiepeHa BOKPYr cBoeil ocu. YacToTa mMX BpalIeHUS
nocratouno Benuka, mpu 300 K cocrasmser fi= 10'%c". http://www.ivanov-
portal.ru/astron/16.htm 1.6. DnekTpoMarHeTH3M 1 TPaBUTAIIHS.

82


http://www.ivanov-portal.ru/astron/16.htm
http://www.ivanov-portal.ru/astron/16.htm

Ilonos B.M. 3a npedesamu uckyccmeeHHo20 UHmMes1ekma

Ecmm gacTuisr AByX pa3HBIX KyCKOB BEIIECTBA HAKPYTHTh Ha pa3HOHA-
MPaBJICHHBIC CITUHBI, IIOTOM PE3KO MX COSAWHUTH MM CMEIIaTh, TO MPOU30M-
IET TpolecC mepexoia CIUH-CIHHOBOTO MOMCHTA YaCTHUI] B MOMCHT CITHH-
opoutansubiid. To ecth aToMHBIN BpbIB! BOT 4uTO HakpyuuBaroT LHeHTpUDYTH
B SJICPHBIX IICHTpax!

JUis Tex, KTO He OCHJIMJI CKAa3aHHOE BHIIIC, IPEAMOYUTAIONIUX BEPUTH B
HEBHATHBIC coOOpakeHus HbroTOHA, a He pe3ynbTaTaM KOHKPETHBIX JKCIie-
PUMEHTOB M HAaOIJIIOJICHUH, IpeIIaracTcss HECKOIBKO BOIIPOCOB.

1. Kak mocturaercs mpo3payHOCTh 1O B3aMMOJCHCTBHIO (BHEBPEMEH-
HOCTh)? Y HBIOTOHA B3aMMOAEWCTBHE NBYX TEN APYT C JPYrOM HE 3aBHCHT
OT TOTO, B3aMMOJEHCTBYIOT OHH WM HET C TPETBHM TEJIOM. YKazaHHOE
CBOMCTBO «TPaBUTALMOHHOTO» B3aNMOJEHCTBHUS, KaK HEAOCTHKIMBIH HIeall,
MOTYT OLIEHUTH CO3JaTeNN HHGOPMAIOHHBIX crcTeM. Ha ObIToBOM ypoBHE
9TO CMOTPHTCS, KaK CIIOCOOHOCTh HE TEPSITh MHTCHCHBHOCTH BEICHHUS OC-
MBICJICHHOTO Pa3roBopa ¢ COOECETHUKOM OT OTKPBITHS MapajuIeIBHOTO JHa-
JIora ¢ MHOXKECTBOM JIPYTHX JIAI. BeCKOHEYHAsT MPOU3BOAUTEIFHOCTh MO 00-
paboTke GeCKOHEYHO MHTEHCUBHOTOTpaduKa!

2. B rpaBHUTAllMOHHOM B3aUMOJCWCTBUH HET KBAHTa MUHHMAIHHOTO
JIeHCTBUS U caMa Macca He JAHMCKPEeTHA (Kak, HApUMeEp, HICKTPHUYCCKUN 3a-
psm), a nmeicTBUe ecTh. Jla 1 Macca — 3TO BCEro JUIIb OJHO M3 CBOWCTB Be-
mectBa. Ho cBolicTBa He NEHCTBYIOT, UMK 001aaroT. KTo ke nefictByer?

3. B3aumopeiicTBue omnpenenseTcsl BEIMIUHOW MPOU3BEACHUS MacC H
€ro xapakTep HE MEHseTcs C paccTosHueM. Kak Takoe BO3MOXHO, ECITH
«CTPOTO JTOKa3aHa» HEBO3MOKHOCTH B3aMMOJIEHCTBHS CO CKOPOCTHIO OO0JIb-
1Ieil CKopoCTH CBEeTa

4. TToueMy TpPaBUTALMOHHOE B3aWMOJICHCTBHAC HE 3aBUCUT OT OTHOCH-
TENBHON CKOPOCTH B3aUMOJCHCTBYIOIIUX TN (B TOM YHCIIEC OT BPAaIlaTeib-
HOTO JIBMDKEHHSI OJTHOPOJHBIX C(HEPUUYCCKHUX TET BOKPYT CBOMX I€OMETpUYEC-
CKHX ICHTPOB)? 3aMeTUM eI, YTO «Tela», IBIKYIIUECS B «CBOOOTHOM
MPOCTPAHCTBE», HAXOIATCS BO B3aUMHON HEBECOMOCTHU, TPAKTYIOIICUCS
KJIACCUYECKOW MEXaHHKOM KaK COCTOSHHME Tejla, Ha KOTOpOoe He JEHCTBYIOT
HUKAK{e CHJIBI.

5. [Jouemy B COBpEMEHHBIX CIIPABOYHHUKAX «TPABUTAI[IOHHAS KOHCTaH-
Ta» JaeTcs C TOYHOCTBIO BCEro Jo Tpex 3HakoB? OHa He sBisieTcsd W QyH-
JAMECHTAJIEHOW KOHCTAHTOM, TaK KakK HE BBIpakaeTcs depe3 Apyrue ¢GpyHOa-
MeHTaJbHbIE KOHCTAaHTHI. [loxosxke, uTo mocne KaBenmuma HUKTO HE IPOBO-
JTAIT KaKUue-TN00 SKCIIEPUMEHTEHI ¢ TpaBUTAIUCH. J]a ¥ IpOBOIWI K UX OH?

6. Kakx 0OBSCHHUTH MapaHOPMAalbHBIC MATEMATHYECKUE CIIOCOOHOCTH
MaTepHaNbHBIX TOUeKk? SIBIICHHE «BCEMHPHOTO TATOTCHUS IPEACTABISICTCS
YHHBEPCYMOM «MaIlluH HBIOTOHA», KOHCTPYKTHBHO COCTOSIIHMX M3 MaTepH-
anbHBIX (OeccTpyKTYypHBIX) ToueK. OHHM (DYHKIIMOHAIBEHO CIIOCOOHBI MIHO-
BEHHO OLIEHMBATH MAaCChI BCEX OCTAJBHBIX MaTepPHAIbHBIX TOYEK BcermeHHoi
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W PACcCTOSHUS 0 HUX W, B COOTBETCTBHH C IOyYCHHBIMH JaHHBIMHU, BBIYHC-
75T (MrHOBEHHO) 1o (opmysie HproToHa (C OECKOHEYHO BBICOKOM TOYHO-
CTBIO) CBOE HOBOE IOJIO)KEHHE B a0COJIOTHOM IPOCTPAHCTBE M PEasM30BaTh
TyJa CBOE MepeMenieHre. PenraloT TpaHCBBIUMCIUTENBHYIO 3a1ady. BoT aTo
MammHbl! J{aneko M0 HUX W3BECTHBIM U3 MATEMAaTHUKU aOCTPaKTHBIM YHU-
BepcalibHbIM MamuHaM Treropunra u [locra.

7. «3aKOH BCEMHUPHOTO TATOTCHHS» HAXOMHUTCS B ONPEACIEHHON OIIITO-
3WIUU KO BTOPOMY 3aKOHY TOro ke HbioToHa, a MMeHHO: Ifo0BIe CHIIBI
(KpoMe cHIIBI TATOTEHHS) COOOIMAIOT TETy YCKOpEHUE OOpaTHO MPOIOPITHO-
HaJILHOE €ro Macce, a CHjia TSATOTEHHUS MPUAAET BCEM TelIaM OJHO M TOXE yC-
KOpEHHE He3aBHCHUMO OT Macchl. Chila TATOTCHHS M yCKOpEHHE HE CYIIeCT-
BYIOT OZHOBPEMEHHO Ul OJJHOHM W TOI e 4acTHIBI B TOM CMBICIIE, YTO HE
MOT'YT OBITh M3MEPEHBI OJTHOBPEMEHHO WM OJTHOMECTHO. To ke MOXKHO CKa-
3aTh B OTHOIICHUH TPAaBUTALMIOHHON MacChl H YCKOPEHHS.

8. Emé Jlarmac nokaszai, 4To €CiiM IO Mepe IEepeMEeLIeHUs] KoCMuye-
CKOT'O Tella, HOBbIE 3HAYEHUsI JEHUCTBYIOIIEH Ha HETO CHIIBI TSATOTEHHUS ycTa-
HaBJIMBAJINCH OBl C 3ala3[bIBaHIEM BO BPEMEHH, TO OPOUTHI ObI 3BOIIOINO-
HUpoBaiy. Ho Takwe 3BOIIONUH OTCYTCTBYIOT M Jlammac, MCXoas U3 MMeB-
IIUXCSI Y HEr0 NAHHBIX, CAeTall HIDKHIOIO OIEHKY CKOPOCTH TATOTEHHS: 3Ta
HWDKHSISL OIICHKA OKa3aiach 0OJIbIE CKOPOCTH CBETa Ha BOceMb (!) MOpSIIKOB.
B te BpemeHa 3TOT pe3ynbTaT HAKOTO HE HampsT, noo cam HeioToH momara,
YTO TATOTEHHE ACHCTBYET BOOOIIe Oe3 3ama3IpIBaHNs BOBPEMEHH.

9. V Bcex Bpamaromuxcs Tea ecTh oJHa obmmas yepra. [lox neiictBuem
BHEUTHHX MOMEHTOB CHJI OCh BPAIAIOIIETOCs Tejla TIOBOPAUYNBAETCS HE B TOH
TUIOCKOCTH, B KOTOPOI OHa MOBEpHYJach Obl Oe3 BpalleHHs, a B IUNIOCKOCTH
ell nepnenauKyasipHON. Tak modyeMy, ecinu, CKaxkeM, Ha BpaIlAlOLIYIOCs 3eM-
mo (JIyny) me#icTByeT cuiia MpUTSDKEHHUS, TO TUIAHETa HE IOBOpadMBaeTCs B
IUIOCKOCTH €H (CuJie) NepHeHANKYISIPHOM?

JlesaTenbHOCTh BEIIECTBEHHBIX O00pa30BaHUM OIpenelsieTcss He BHell-
HUMHU OOCTOSITENLCTBAMHU (CHJIaMHU), a «BHYTPEHHUMH yOexnaeHusMu» (Ha-
IIpuMep, HaCTPOESHHOCTh Ha KPYyroBylo MHepuuio). Ho yOexxneHus Ha jaes-
TETHHOCTH (CHCTEMY) CHavalla Hy>KHO 3aIporpaMMHUpPOBaTh (3aKOUPOBATH).

Ecnu ecTp B mposIBIEHUSX BEIIECTBA 3aKOHOMEPHOCTh, TO OHA, KaK TOT
npecioByThlii KBHOBCKHIA 3KCIIPOMT, TOJKHA OBITH XOPOIIIO MOITOTOBJICHA.
ITosToMy, pa3yMHO cuMTaTh (M3MKY HE €CTECTBEHHOHW HayKOH, a MCKyCCT-
BEeHHOH. JIFOIBbMH CO3/1aHBI HECKOJIBKO Pa3HBIX TE€OMETPHUH, TaK I0YeMy He
MOJKET CYIIECTBOBATh HECKONBKO pasHbIX ¢u3uk?! Ilomararo, yxe Ha Jlyne
(u3MYeCKUM SBICHUSM NPHUCYIIM HEBEJIOMble HaM 3aKOHOMEepHOCTH. M He
tonmeko Ha JlyHe. U, pasymeercs, y BemmecTBa 3eMIIM HET HUKAKHUX IPEIO-
CBUIOK Jutst cTpemiieHus K JIyne. Beputs e NASA — cebst He yBaxkaTh.

KonupoBanue Ha npUTSKEHHE MPOU3BOIAUTCS MO MpeajiaraeMoil MHOU
METOAMKE — TP OCHOBHBIX OIEPAIlMH — Pa3oTpeB, PaCKpyIUBAHHE, PACIIN-
penue. TakoBa TYT «TeXHOJIOTHS IporpaMmupoBanusy. Keratu, Ha JlyHe, o
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MOUM IPEACTABICHUSIM, TATOTCHUS BOOOIIE HET.

CoOCTBEHHO BpallleHHE M €CTh TOT CaMblil IPECIOBYTHII 3(hup, U Ta ca-
Mas smrutosus Jlosuna u [llay6epra. Uro Bpamaetcs? Bpamarorcs Bemect-
BEHBI, DTOTO NOCTaTOYHO. HO Ha «TATOTEHHMH» CBET KIMHOM HE COILIENCS.
Hyxna «uHBEKIUs» 3IeKTpoMarau3MoM. Kak-To Tak (1oKa HE CKaxy Kak) U
3JIEKTPOMAarHUTHBIMH KaueCTBAMH HarpakJeHa 3eMJIsl (TeJUTypHIECKHE TOKH,
MoiHuH). «PackpydeHo» mu BemecTBo JIyHBI HEKMM CIIOCOOOM Ha MpOsBIIE-
HHE Ha HeW CIOCOOHOCTH K MpOsIBICHUSAM 3jekTpomaraermsma? IToxoske,
HeT. [Ipu3HaKu 3TOro KayecTBa y He€ OTCYTCTBYIOT, HET HU MOJIHHM, HU Tell-
JIypuuecKux ToKoB. Jlymaro, Ha JIyHe U mpoCTOM ANIeKTpUUYECKUH TOK Cylie-
CTBOBaTh He MOXeT. Jla u riobanpHas anekrpuduKanys 3eMin Oblia Ipous-
BE/IEHAa HE/JIABHO, HE3aJ0JIT0 J0 OTKPHITHS (OOHApyKeHWs) SIBICHHH dIIeK-
TpOMarHuTHOW MHAYKIMH PapaneeM.

ITpaBna, ecu He cKa3aTh NPSIMO — UCTHUHA, COCTOUT B TOM, YTO M Tpa-
BUTALUS], ¥ 3NEKTPU(UKAIMS, U MEHTAIN3alMs, 1 MHOTHE JIPyTrue KauecTsa,
KOTOpBIE MBI, T€ K€ BELIECTBEHHBIC 00pa30BaHMs, OOHAPYKUBAEM B BEILECT-
BEHHBIX 00pa30BaHMUAX — 3TO PE3yJIbTaT KOAMUPOBAHUS (IIPOrpaMMHPOBAHUS
BemecTBa). KoHeuHO, mporecc MporpaMMHUpOBaHMs 3IECh HECKOIBKO He-
00BIYEH, HO HUYEr0 CaKpaJgbHOTO, KPYTH, BEPTH, IyH. TakoBa TyT TEXHOIO-
I'Hs [POrpaMMHpOBaHus. JIOTMYHO NPeNNoNoXUTh, YTO TIiIo0aibHas dJIeK-
tpudukanus 3emn (o mwany «I'O3JIPO» kocmonormyeckoro macmraba)
Obu1a npousBesieHa npumepHo 200 sieT Hazal, HE3aJ0JT0 10 «OTKPBITHS SIB-
JIeHW# anexTpoMarHeTusma. IlosiBIieHHE 3JIEKTPOCTAaTHYECKOro ITOTEHIHaa
3eMin, TEJUIypU4eCKHUX TOKOB, TOKOB B Pa3HBIX cJOsIX aTMocdepsl odecre-
YUJI0 BO3MOXKHOCTH PabOTOCIIOCOOHOCTH JIOKAIBHBIX 3JIEKTPOTEXHUYECKUX
KoHCTpykuuil. Hy a MOTHUY — 3TO CHMNTOMaTHYECKOE MPOSIBICHHUE JIOKANb-
HBIX KOPOTKHUX 3aMBIKAaHUH B 3THX IETAX.

O TemmypuuecKuX TOKax o(HIManbHas HayKa YIOMHHAeT pPEgko, a
BOT rio0anbHbIe (IIaHeTapHOTO MacmiTaba) atMochepHbIe TOKH U COITYTCT-
ByIOIINE UM (pU3NUECKHE SBICHUS BCE Yalle CTAHOBSTCS MPEIMETOM Hayd-
Horo aHanu3a. Hemano narepecHoro o 'L (o r100anbHBIX 2JIEKTPOLIETIX B
atMocdepe) Hamucano B [1]. I'OL], mo MHEHHIO aBTOpa, « ...COCTOUT H3 CO-
BOKYIIHOCTH TBEPABIX U ra3oIUIa3MEHHBIX 000JI04eK, 00bEeAMHEHHBIX Helpe-
PBIBHOCTBIO IUIOTHOCTH 3JIEKTPHYECKOTO TOKa, C TPO30BBIMH I'€HEpaTOpaMHy B
Ka4yeCcTBE OCHOBHBIX MCTOYHHMKOB JJIEKTPOABHXKYIIMX CHJI M HEBO3MYIICH-
HBIMH 00JIacTsIMM CBOOOJHOIM aTMoc(epbl B KadecTBE 30H BO3BPATHBIX TO-
koB». Ha Mol B3risij, Takoe MpENCTaBICHUE W3JHITHE MYAPEHO. DIEKTPO-
JBIDKYIIAsl CHJIa UMEET TyT MHEPLHUOHHOE MPOMCXOXKICHHUE, @ TPO3OBEIC SIB-
neHns — 3To O6aHanbHBIe camoyHnuToxatommecs: K3 B I'D11. I'eneparust To-
KOB 3THX IICISAX OCYIIECTBICHA OJHOBPEMECHHO C MPUAAHHEM 3E€MJIC CIHH-
CIHMHOBOTO BpALIECHUs, U TOKK OyayT MIATH, HOKa KpyTtuTcs 3emisa. U naxe
HEMHOT'O JIOJIbIIIE.
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Bcé B aToM Mupe cBsa3aHo AeiicTBueM. Bee Teopuu n3aMeHeHu npearo-
JIaraloT, YTO CIEAYIOIee U3MEHEHHE O HEKOTOPOH CTENEHH yXKE 3aI0KEHO
B CHUCTEME, KOTOPOH MpPEICTOUT MpeTeprneTh ITO U3MeHeHue. U 3amoxkeHo
OHO B BELIECTBE MOCPEACTBOM BpalleHus, OoJibille Herae U HedeM. Heorpe-
JIENEHHOCTD TOTJIONIAETCS M30BITOYHOCTHI0 — M30BITOYHOCTHIO KOCMOJIOTH-
4YecKoro Maciutaba. B pesynbraTe MOrJIONMIEHUS] HEONpeIeIEHHOCTH TPOSIB-
JseTcd 3aKOHOMEepHOCTh. Ho MposBIEHMIO 3aKOHOMEPHOCTH COOTBETCTBYET
KoJloccanbHasl M30BITOYHOCTh. JIOTMCTHKA — HayKa cepbE3Hasi, €10 IMPOBEps-
ercs anrebpa.

INogBecbTe 300HUTOBBIN AP HA HUTKE, 3apSAAUTE €T0 TPEHUEM, HAIPH-
Mep, o Mex. Tenepp mpocTo NpHONIN3bTE Ballly TOJIOBY K 3TOMY Ha3JIEKTPH-
30BaHHOMY NIPEAMETY, U BbI IIOYYBCTBYETE, KaK OH MPUTATHBAET BAIIH BOJO-
cbl. Ecnu BOo3yX OU€Hb CyXOM, MOXKeTe MOBTOPSATh 3TO JACHCTBHE CHOBA U
cHoBa — 3 dekT npursHxenus emé Oyaer npucyrcrBoBaTh. bosiee Toro, eciu
3apsDKEHHBIH [Iap MOXKHO Obl 3aKyIOPUTH B XOPOLIEM H30JIITOPE BpoOJe
CTEKJIa, 3apsi CTaj Obl OCTOSIHHBIM M OT HETrO BalllM BOJIOCHI CTOSUIH OBI U
MHOTO0 JeT ciycTs. IlodyeMy BOJIOCHI MPUTATHUBAIOTCS K HA3JIEKTPU3OBAHHOMY
mapy odeHp jonro? OTKyna y IIapuka Takas OrpoMHasi paboTocroco0-
HocTh? — M3 3akpomoB 3emnu. HasnexkTpusoBaHHBIN LIapuK ABISETCA MPO-
CTO CBOEOOPA3HOM «apMaTypoii», OCPEACTBOM KOTOPOH MPOUCXOIUT IOJI-
KITIOYEHHE K MOTOKAaM NPHUPOAHON aKTUBHOCTH, K TEJUypPHYECKHM TOKAM B
JAHHOM CIIy4ae.

Jns Tex, KOMy HWHTEPEeCHO, MOYKHO BBECTH  JIMYHBIH  MOMEHT,
paccka3aB, KakuUM ITyTEM aBTOp MPUINEN K AAaHHBIM IPEACTaBICHUSIM:

® 1pu U3y4eHUH GU3UKKU eMy NPHIUIOCH JeaTh KypcOBYyIO0 paboTy 1o
BpallaTeIbHOMY JABHXEHHIO, OH €II€ MOMHHUT, YeM OTJIUYaeTCs YIJIOBOU
MOMEHT OT MOMEHTa UHEPLUH, U OT KOJHUECTBA JBIKECHUS,

¢ npodeccroHanbHas nesTenbHOCTh B obsactu IT n cucremHoro aHa-
JIM3a MpHBena K yOeKIEeHHUI0, YTO JIIo0oe 3aKOHOMEPHOE MPOsBICHHUE 3apa-
Hee 3alporpaMMHUpOBaHO. BemiecTBo mporpaMMupyemMo, HO 4TOOBI €ro Ipo-
rpaMMHPOBATh HEOOXOJMMO: YUUTHIBATH, YTO OHO yXKE 3alPOTPAMMHPOBAHO,
MOHUMAaTh, KaK M Ha YTO OHO 3alpOrpaMMHpPOBaHO. TOJIBKO TOTAAa MOXKHO
YBHIETh, KaK M TZI€ MOXKHO BEIIECTBO IIEpENporpaMMHpOBaTh. BemiecTso,
o0nazmast criocoOOHOCTBIO K COXPAHEHNI0 MOMEHTA HUMITYJIbCa, TPOTPaMMHUPY-
eTcs BpamieHneM. CrlocCOOHOCTh BEIIECTBA K COXPAHEHUIO MOMEHTA UMITYJIb-
ca, TI03BOJISIET TMIPOrPAMMHUPOBATh U MEPEIPOrpaMMUPOBATH €r0 Ha I'paBHTa-
LU0, IEKTPUPHUKALUIO, MEHTAIN3AIMIO, METAIIN3AIUI0, MUJINTAPU3ALHIO
(B3pBIBEI) M T.A. Bamr koMIbroTep — 3TO IOBTOPHO 3arporpaMMHpPOBAaHHOE
BEIIECTBO, 3alIPOrpaMMHUPOBAHHOE MO-4€JI0BE€YECKH NMPUMUTHBHO, a Ha Irpa-
BUTALIUIO 3eMJIs 3alIpOrpaMMHUpPOBaHa ¢ 00)XKECTBEHHBIM Pa3MaxoM U COBEp-
meHcTBoM. W pabora mporpammel ITHK ocHoBaHa TONBKO Ha BpalleHHU.
TémHast MmaTepus — 3TO MEpPBOHAYANbHAs CyOCTaHINS, HUIKAKUM BpalICHUEM

86



Ilonoe b.M. 3a npedesamMu UCKycCM8EHH020 UHMe11eKmda

He 00ycioBIeHHOE (HEe BCIIaXaHHOE) BEIIECTBO. THIIA, OTIepaTUBHAS ITAMSTh,
B KOTOPYIO HE 3arpy»KCHO HHMKAKOH MPOrpaMMBbI, HEKOTOPBIC 3HAHUS MO pa-
JIUOCBSI3H MO3BOJUIIN aBTOPY PACCYXKAATh TaK, KAK PacCykIAIOT B METOAAX
npuéMa HYXKHOTO CUTHAJA, U3BJICKAas €ro U3-MOJ IIyMOB U 0OJEe MOIIHBIX
CUTHAJIOB. Belb Hanmuume y Ka)xaoro u3 HaC MOMEHTAa UMITYJIbCa KOCMOJIOTH-
YECKUX MAacCIITaboB, MOJYYEHHOTO OT "MaTepu ChHIPOH 3eMiIm», 3aTpymHSET
HaOmoneHne 3P PEKTOB UCKYCCTBEHHON TPaBUTAITUH,

¢ HO TJIaBHOE, B KAKOH-TO MOMEHT OH IIOHSUI, YTO WU HE BBIITyMBIBA-
0T, a MIMYT: KaK HIIYyT, HAIpIMep, TpuOBL. M1eto HepeaKo mpuxoauTes ¢ or-
POMHBIM TPYJOM BBIKAITBIBATH M3-II0J TOp IpEeIHAMEPEHHON M HelpeaHame-
peHHOIt JoKU, oOOMaHa U caMOOOMaHa, HAMBHBIX MOMBITOK MPEJACTABUT B IMO-
HATHBIX (hopMax, 3aMMCTBOBAHHBIX W3 OOBIYHON JKU3HU, TO, YTO MO CBOCH
MPUPOJC HE UMEET C HUMHU HHYETO OOIIero.

Kpartko nepeyeHb 1moJ10:keHUii MUPOBPAILIEHUS:

1. Bcé€ BocmprHUMaeMoe HaMH BEIIECTBO MCXOIHO OOYCIIOBIEHO Bpa-
meaneM. OpOUTHI TOIBKO KOCMOJIOTHIECKOTO MacmTaba. MBI ke MBICIHM B
JydIIeM ciIydae B Ipeaesiax MpsIMOM BUIAMMOCTH, YTO MOPOKAAET MPEICTAB-
JIEHWE 0 TpsIMOJIMHEeHOW nHepuuu. Hacneaue reoreHTpusma.

2. Bpamenue BooOIIe SBISIETCS MOIYCOM (CIIOCOOOM CYIIECTBOBAHUA)
BemiecTBa. JIr00oe IBIIKEHHWE SBISIETCS CIIMH-CIIMHOBBIM (M) WJIM CIIMH-
opOHTANBEHBIM BpalieHueM. Mepoi BpalieHuss B OOIIEeM ciydae SBISICTCS
MOMEHT UMIyJbca. OH COXpaHICTCS MPH KOHTAKTEe Bpamaromuxcs tei. [Ipu
9TOM MEPEeXoi B TEIUIO O3HAYAeT Iepelady MOMEHTAa HMITYyIbCa C MaKpo-
ypoBHsI (TeN), HA MHUKPOYPOBECHb YacTHUI[ (HAIIpUMEp, BO BpPAIICHUE MOJIC-
Kyn). 1 Hao0OpOT, cropaHue TOIUIMBA B KaMepe PakeTHl MepeaaéT MOMEHT
MMITyJIbCa YaCTHIl Ha MaKpOypPOBEHB, U OpOMTa PaKEeTHl U3MEHSIETCS, BIIOTHh
JIO0 TIOJTHOTO OXBAaTa Teja 3eMIIH.

3. BparmieHnne 9acTHIl BeIecTBa UCIOTHACT POJIb «aTOMHOTO Kies». Ec-
JIM 9acTHUIBI COOpaHBI BMECTe (HapuMep, IUIaBKOi), TO OHH HE MOTYT YUTH
IIPYT OT JIpyTa, TaK KaK y HUX OAWHAKOBBIE OPOUTHI M M3MEHHUTHCS OpOuTa HE
MOXeT cama 1o cebe. BoT oHM U cieaytoT 1o o01meit opoute kak ObI MOHO-
JIUTOM, BEIMETHIBAS (TOYHEE, PUCYIOT) B MPOCTPAHCTBE TOP.

4. Bpamenue B mpupoje OBUIO BCErNa, €CTh MEXaHHW3M €ro Imepepac-
npeaencHus (Mepa — MOMEHT MMITyJibca). BpalieHue aiisi CBOEero MpoJIoiKe-
HUS HE HYXJAeTCsS B NPUBJICYCHUU BHEIIHUX MPUYUH. 32 MEPY HMHEPTHOCTHU
BEIIICCTBCHHOTO TEJa CJIEAyeT NMPUHUMATh COBOKYITHBI MOMCHT HMITYJIbCA
€ro BpaIlleHU I, UHTETPAIIUI0 €T0 MOMEHTOB HHEPITUH.

5. To, 9T0 Ha3BIBAIOT CHJIOH, 3TO JIUIIH (pOopMalibHAs, MPEACTHLHO PeIy-
IIUPOBAaHHAS, XapaKTEPHCTHUKA Iporecca 0OMEHa MOMEHTOM HMITyllbca Be-
MIECTBEHHBIX TEJ MPH MPSIMOM KOHTAaKTE B Pe3yJbTaTe IepecedeHns: opounT-
Ted. CHMIITOMBI 3TOTO OOMeHa — T.H. Je(OpPMAIlMOHHBIE CHJIBI, COMPOBOXK-
JTATOIIME TIPOIIECC CTOIKHOBEHUS, HE CKIIA/IBIBAIOTCS, MO0 BO3HUKAIOT B pa3-
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HOE BpeMsI, B Pa3HBIX MeCTax TN U IIPU UX Pa3HBIX MOJIOKEHHSIX.
6. BewecTBeHHbIE Tena CIOCOOHBI B MTPOIIECCE CTOJKHOBEHUSI U3MEHSATh
napaMeTpsl OpOUT CBOETO €CTECTBEHHOI'O JBMKEHHs, Kak Obl B3aMMHO KOp-
PEKTHpPYS CIUH-OpOUTANBHBIC YIJIOBBIE MOMEHTHL. Kpome Toro, mponcxomaur
KOPPEKIHs CIHH-CIIMHOBBIX MOMEHTOB MMIyJsibca. OUeBHIIHO, TepeaaBaTh 1
peoOpa3oBEIBAaTh BPAIIEHHE MOXKHO TOJIBKO Y€M-TO BPAIAOITHMCSL.

7. Ponib areHToB, pealn3yloIIMX HA MHUKPOYPOBHE MEXaHH3M Ipoliecca
oOMeHa BpamIeHHEM CTOJKHYBIIUXCS Tell, BBIIOJHSIOT HaXOIAIIMECS B IIO-
CTOSTHHOM BpAIlleHWW 4YacTUIBI Tel (000OIMEHHO TOBOPS, BEIIECTBEHHI).
AreHTBI OepyT CBOIl MPOICHT, HAPAIIMBAIOT CBOE BpaIlleHHE, YTO CHMIITOMA-
TUYECKU BBIPAYKACTCS B TIOBBIIICHUN TEMIIEPATYPHI CTONKHYBIINXCS TEJ.

Ilpupose W3HaA4aNbHO TPUCYIIA TEHHAIbHAs MPOCTOTa €€ CYTH,
abcoioTHAs PAlMOHANBHOCTE W a0CONIOTHAsT 3KOHOMHYHOCTH. JTy Te-
HUAJIBbHYIO TPOCTOTY YECJIOBCKY MO3HATH TPYAHO, MOYTH HEBO3MOXKHO, IIO-
ATOMY BCeTJla aKTyaJIeH IPUHIIAI — MUHAMYM 3aKOHOB W MHHHUMYM TEOpHI
U1 0OBSCHEHHS IPUPOIHBIX siBIeHUA. OOpa3HO TOBOPS, MIPUPOJA HE CTAHET
BO3UTh Ha JIOJIOYKE KO3y, KamyCTy M BOJIKA B XHUTPBIX KOMOMHauusX, a
IIPOCTO OCTPOUT TIApOM, 4TOOBI Be3TH MX BMecTe. Kak KoHKpeTHO — cMm. [2].

S1 ynTan MHEHHSI COBPEMEHHBIX YUCHBIX Ha 3TOT cueT. OHHU mpeiarator
CTOJIBKO Pa3HBIX OOBSCHEHHH, YTO U3 OJJHOTO OOMJIMS MHTEPIIPETAlNi BUIAHO:
TOJIKOM O TPaBUTAIMH OHU HUYETO HE 3HAIOT.
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I'ne omm6cest HeroToH 1 B 4éM npas JiiHIITEHH

Ymo-mo mei, I'epacum, ne dozosapusaeiis.
My-my
Hcmuna ecmo cyosrcoenus myoicetl

BENUKUX U CIIABHDIX.
Apucrorens

W3 knaccudeckoil Mmexanuku HproToHa-Diepa M3BECTHO, YTO IS H3-
MEHEHHUSI CKOPOCTH JIBUXKEHUSI MACCHBHOTO Tesa OT Vo 10 Vi Hy:KHO IMpPHIIO-
JKUTh K HeMy cuny F, nelicTBue KOTOpOH BBI3BIBAET YCKOPEHUE a, BEXyIIee K
JOCTHKEHHIO MCKOMOH 11ein Vi = Vo + at. A 4TO HYXKHO cJieNlaTh, 4YTo0bI 13-
MEHWJIOCh ycKkopeHue? — CienyeT M3MEHHTh MPHUJIaraeMylo CIUTy HIIH, Kak
BapHaHT, NPEKPATUTh €€ AEHCTBHE, B MOCIEIHEM CIydyae YCKOPEHHE MTHO-
BEHHO HcuYe3HeT. To ecTh, ycKopeHHe Oe3bIHEpPLHOHHO. 3HAYWT, SIBJICHUE
MHEPINH MPOSABISIET ceOs TOJIBKO COXPAHEHHEM CKOPPEKTHPOBAHHOTO AEH-
CTBHEM CHIIbI 3HAUCHMS W HANpaBICHUS CKOpocTH. OTMETHUM, Ha JBHKCHHUE
TeNa MO MHEpPIUM €ro Macca HE OKa3blBaeT HUKAKOro BIMAHUS. Ecmu Mbl
BHOBb IPIJIOKUM K TeJIy CHIIy, TO OHa OyJeT YCKOPEHHEM a KOPPEKTHPOBATh
y>Ke 3Hau€HHE U HampasieHue ckopoctu Vi= Vo + 4Vy, a He V. Ilocne n pa3
BKItoueHus1 cwibl F, ckopocts Oymer V = Vo+tn*4V,. [Ipupamienus cxopo-
cTH, Onaronapsi MHEPLUUOHHOCTH, CKAIUTHBAIOTCSI — BEKTOPHO CKJIABIBAIOTCS C
BEKTOPOM Ha4aJIbHOU CKOPOCTH.

Ha puc. 1 npuBogutcs kinaccudeckas cxeMa JBHXKEHHsS Tella 10 KPyro-
BOW opOuTe moj AedcTBUEeM cHilbl TsroteHus. Ha aToil cxeme, nepemereHne
TeNa 10 WHEePIUH OTPAKEHO TOJIBKO B HANPABIICHUM KacaTeIbHOM K Kpyro-
BOH opOHTE (TaHT€HINAIFHOE YCKOPEHHUE PABHO HYJIIO, MOJIYJIb CKOPOCTH HE
MmeHsieTcs). M (akTH4ecku MOJIHOCTBIO WUTHOPHPYETCS WHEPIMOHHOCTDH IIe-
peMeIIeHNs TeNa B paJAualbHOM HalpaBJICHUH IOA JIEHCTBHEM «CHIIBI TATO-
TeHUs». TO €CTh, B KAXKI0M M3 MOKa3aHHBIX HA pHUC. | TO3ULMNA, TENO HA4M-
HaeT MEHITh MOJYyJIb CKOPOCTH B PaJHajbHOM HAIlpaBJICHUU Kak ObI ¢ HYJ,
Oynro Obl B IpeAblAyLIeld MO3UIMU TeJo U He Obuto. To ecTh MBICb, Npe-
CTaBUTH TYT XapaKTep IBIDKCHMS TeJa, TaK KaK MOKa3aHO Ha PUC. 2, «BEJIH-
KOMY (DM3UKY» HE IPUXOJUT B TOJIOBY.

Ha camom nene, ecnu ObI Ha TeJO AEHCTBUTENBHO HENPEPHIBHO JEiCT-
BOBaJla B paJilaJIbHOM HAaNpaBJICHUHM HEKas MPUTITUBAroIlas CHJA, UCXOMS-
1as U3 OJHOTO U TOTO K€ LIEHTPA, TO €ro IBIKEHHE, 10 OTHOIIEHHUIO K JAaH-
HOMY LIEHTPY BBITJIIENIO OBl TaK, KaK MOKa3aHo Ha puc.3.
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An Drhiting Satellite Kequires a Centripetal Force

Fuc. 1 Puc 2 Pucd

i Tex, KTO CYHUTAaeT, 9TO ero ceiyac oOMaHynH, a TZe, OH MPOCTO HE
TOHSUT M3-32 JIOBKOCTH PYK MOIICHHHWKA, TMpEIiaraeTcs IMpocTas 3aaadka,
CXeMaTUYHO TpeICcTaBICHHAs Ha pucC. 4.

WV ranrenu =8 km/cex

Q—R = 6800 kan

Acmepoud

B

¥exoperme = 9.8 mfcex”2 G

HpP[MC'{aHHC. Y,'IHBH TCJIbHO, YTO MaTEMaTHUKH TyT HE BUJAT
ommOku HetoToHa. IToxosxke, nopa rnojiBeprayTh BCIO MaTe-
MAaTHKy SKCIEPUMEHTAIBHO IPOBEpKe, 0COOCHHO MaTeMa-
TUYECKHUH aHaIN3. ,/]

Puc. 4

VYcnoBue 3amadun: Ha pacctosand 6800 KM OT OYEHb MEIKOTO acTepOH-
Jla, TIPOHOCUTCS paKeTa, JBUTASCh, CO CKOPOCTHIO 8 KM/CEK C BBIKIIOYCHHEI-
MU JIBHTaTeNsIMH. B yKa3aHHBIH MOMEHT BKJIIOYAIOTCSl JABHTATEIH pake-
TBI,CO3/IAI0MINE TATY Ha YCKOPEHHWE PAKEeThl B OJMH € B CTOPOHY acTepOHIA.
IompoOyiiTe ymepxaThCsi Ha KPYroBOW opOHTE, COXpaHss 3HAUEHHE YCKOpe-
HUS TI0 BEJTMYMHE ¥ TI0 HAIPaBJICHUIO Ha IEHTpP acTepouna. Pymu ciymaroTes
Bac. Kcratu, oOpaTuTe BHHMaHHE, Y Bac UCUE3JIO COCTOSHHE HEBECOMOCTH,
10O YyBCTBYETE, TYT BaC NPHUIKUMACT K CTCHKaM KaOHMHEI.

A ecii 3TO BaM YIalloCh, TO OTBETHTE: Kakas MPH 3TOM PaKeTHBIM JBU-
rareigeM coBepiieHa pabora? MoxeTe MOJCUYUTATh PAacXOX SHEPIHH IS CO-
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BEpIICHHUS OAHOTO BUTKA HAIIETO KOCMHYECKOT0 KOpalisl MO 3TOH MCKYCCT-
BEHHOU TpaeKTOpHH, Mpearoaras HadalbHy0 Maccy paBHod 100 ToHH. A
IIOTOM TIEPEBECTH 3Ty SHEPIHIO B MACCy MOTPAuYEHHOT'O PAKETHOTO TOILIHBA.
[Moncuwnraiite, CKONBKO BUTKOB CMOXET CleaTh TYT KOpaljb, MOJ 3aBS3KY
3arpykeHHbIN roproukoil. Coilbko pa3 mpuiercs MpPOU3BOAUTH J03aNPaBKY
Ha OpOHTE OT PaKeT-CIIOHCOPOB. ISl 3aBEPIICHHS BCETO JIUILB OJJHOT'O HOJHOTO
BUTKaA?

A Temnepb NpoM3BEIUTE OLEHKY dHepropecypcoB JIyHbl. Y Heé noBOIb-
HO cephE3Hast Macca, Bcero B 80 pa3 MeHbIe Macchl 3emin. 1o Tem ke dop-
MyJiaM, KOTOpBIE NMPHUMEHSUIN ISl pakeThl, MOJCYHUTANTEe Pacxoa SHEPIuH,
KOTOpBI HEOOXOJMMO 3aTpaTUTh Ha OPraHM3alHI0 OAHOrO BUTKa JIyHBI BO-
kpyr 3emun. Bocrnons3oBasmiucs dopmyitoii E = mc’, mo6esHo mpenocTas-
JICHHOHM YeJioBedecTBY B OecrulaTHOe mMmoib3oBanne AnpOeprom I'epmaHOBH-
YeM, ITOJICUUTalTe, Ha CKOJbKO BUTKOB JIyHBI y 3emMin XBaTuT e€ mMacchl, U
KOTI'Jla HaCTYIUT KOHeIl cBeTa, N60 3eMiIsl, Bpalasich, U3pacXoayeT BCIO CBOIO
SHEPTHIO, a, 3HAYNT, ¥ MacCy, BKIFOYas YHEPTHUIO U MacCy CBETA.

Ha camom nene Ha KelulepoOBCKHX OpOMTax ABHMXKEHHE HEOECHBIX Tell
MIPOUCXOUT MHEPIIMOHHO. A U 3TOTO HUKAKUX CHII HE HYXHO. HempuBhIu-
HO, MOJ, Kak 3To 3emusi He tuiockas? Kak 3To, st ke MOry yCKOpEeHHE TYT
MIOJICUNTATh, & COOTBETCTBYIOWICH eMy CHIIBL, TOJKYIOT — HeT? Ho oGpatute
BHUMAaHME, T.H. CHJIa TATOTCHUS MPHUOAET BCEM TeJlaM OJHO M TO K€ «YCKO-
peHmre» He3aBHCHMMO OT Macchl. [losywaercs, 3TO «yCKOpEHHE» HHUKaK He
CBSI3aHO C KakKoi-JInOO Maccoi, TeM Oolee, 1 U3MEPUTh 3TO YCKOPEHHUE aKce-
JIEpOMETPOM HEBO3MOKHO. Clie1oBaTeNbHO, MO KEMJIepOBCKOH OpOUTE Telo
JIBIDKETCS! MHEpIHOHHO. Kak mo0ble kaMHU, OpOIIEHHbIE MO OJTHUM YIJIOM K
TOPU30HTY, C OJHON M TOH K€ CKOPOCTBIO, IBMXKYTCS MO OJHOM M TOH ke
TPaeKTOPUH, HE3aBUCHMO OT MACChl, IOTOMY YTO JABHXKYTCS I10 HHEPIIUH.

OvinmreiiH B cBoeil OTO Toxe nepemyapui. OH ONUCHIBAET MPOSIBIIE-
HHUE TATOTEHHUS KaK CKaTHIBaHHE Tela B sSIMYy MCKPHUBICHHOTO IPOCTPAHCTBA.
Ho, xak cnpaBemmmBo oTMedaeT A. Jlememko, eciy MCKPUBUM, HAIPUMED,
JIOCKY HJIM MPOCTO BBIKONAEM JIy3y B 3€MJIE, TO Iap HECOMHEHHO CKAaTUTCA
C WCKPHBIIEHHON IOCKHM W Jake CKAaTUTCS B Jy3y. Ho pa3Be HCKpHBIICHHE
JIOCKM WJIM KPWUBH3HA JIy3bl €CTh NPUYMHA CKAaTBIBAHUS IIapa ¢ JOCKU U B
ny3y? Bosce HeT. KpuBHu3Ha — 3TO He HpUYMHA, a TOJIBKO OrpaHUYUTEIb
IBYDKCHUS, TPUYMHON CKATBHIBAHUS IIapa B JIy3y BCE-TaKW SBISETCA CHIIA
TATOTCHHS, OHA MMEeT (H3MUECKYI0 CyTh M IOPOXKIAETCS HE T'€OMETPHEH.

Ha camom jenie HUKAaKoOro NPUTSKEHUS IEHCTBUTENILHO HET, KaKk HET M
MPSIMOJIMHEHHOTO, PABHOMEPHOTO IBIDKEHUS, BCE Tella IBIKYTCS II0 DJUIUT-
THYEeCKHM OpOHMTaM YHCTO MHEPIHOHHO. bojee Toro, paccmMarpuBaTthk TEIO
OTJENIBHO OT ero OpOMTHI HEJOIyCTUMO, KaK HEJOMyCTHMO paccMaTpUBaTh
TEJIO OTAENBHO OT ero BemiecTtBa. [1oaToMy M OpOHTAaNIM AJIEKTPOHOB — 3TO
JIaJIEKO HE HENENOoCTh, KaK 3TO MPeJCTaBlIseTCa dnuronaM HeproToHa.

91



Ilonoe b.M. 3a npedesnamu uckyccmeeHH020 UHMeA1eKkMa

KoneuHo, ObUIM COXpaHUBILME pacCyJOK Y4YeHbIE, KOTOphIE, KaK U s
BUJIEJIN, YTO TMpEToioxkeHue HploToHa O «BpOKAEHHOM CBOMCTBE MaTEpUI»
HE pemraio BceX MpoOJieM: OHO HE OOBSACHSIO HU JUIMITHYHOCTh OPOUT, HU
HAIAYHS TUIOCKOCTH DKJIWNTHKN, HU TpW4nHYy BpameHus 3emun u CoiHna
BOKPYI' cBO€H ocH. I'FOMreHc BBICKa3all CBOE BO3PAXKEHHE B OYEHb PE3KOIl
tdopme: «Moicio Hotomona o 83aumHoM Npumsadicenu s CHUmaro Heienou u
YOUBIAIOCH, KAK 4enosek, nodobuviti Hviomony, moe coeramv cmonv mpyo-
HbIX UCCTIe008AHUL U BbIYUCTICHUL, He UMEeIOWUX 8 OCHOBAHUU HUYe20 Nydule-
20, yem sma Mmvlciby. MOXHO BCHOMHHTH HHChbMO ¢uiocoda [xopmxa
Bbepxin o noBony paccyxaenuii Herorona o npupoje rpasuranuu: «7 yge-
DEH, 4mo OONLWUHCIEO JH00ell COYmem HEeGO3MOICHBIM K020a-HUbyOb no-
Hame ux. Ho mex, xomy nooobuwix dokaszamenbcme O0OCMAMOYHO, Ve He
00ICHO cmywjams 1060e YmMeepicoeHue 6 CesUeHHOM nucanuuy. Lerems B
¢unocodcekoit gucceprammu «O0 opburax twiaHeT», mumietT: «Ta gusuue-
ckas ¢gopma, 6 komopyro Heiomon obnex ceou mamemamuueckue paccyic-
Oenus, 00HCHA OblMb OMOoeneHa Om HUX, U PUIOCOPuUU HAOLEHCUM Peuums
80NPOC 00 UCIMUHHOM 8 Helly.

Ho, naxxe He cMOTps Ha TO, YTO HOBAs THIIOTE3a IPOTHBOPEUHIIA BCEMY
«TOJIKATEJILHOMY» W OBITOBOMY OIBITY, W NPHHIMITY JEWCTBHS BCEX MeXa-
HHU3MOB, M300PETEHHBIX JIIOJIbMHU, HA MHOT'HX YYEHBIX OHAa MPOM3BENIO THIHO-
THdeckoe BreuyatiieHne. OcoOeHHO To, 4TO yragaHHas HeproToHOM (opmyna
MPaBIOMOJ00HO OMHUCHIBANIA HCATU3NPOBAaHHBIC KPYTOBBIE OpPOWTHI IIAHET,
WX CIIyTHHKOB U TTaJICHHUE «TEJ» Ha 3eMITIO.

Cpenun pacckazoB o OapoHe MroHXray3eHe e€cThb OJWH 00 OXOTHHYBbEH
cobake. bapon pacckasbpiBaer, 4To 3Ta cobaka OblLIa HACTOJHKO XOpoIla B
OXOTe, YTO JJaKe KOTAa OHa IMOorubiia, W OH cHelal W3 IIKYpbl KYPTKY,
Ha OXOTe KypTKa cama TsHyJa ero Ha JW4b, U NPU ero NpUOIMKEHHH Iyro-
BUIIBI CAaMM OTpPBIBAJIHMCH M JIETENU B JU4b. «Bbl Mo)eTe camu yOeauTbcs B
9TOM, — J100aBJsUT GapoH CIIyIIATeNl0, — Ha KypTKE HE OCTaJoCh HU OJHOM
nyrosunsl!y». bapoHy He Bepwin, a HploTOHY moBepuiy, BepsAT 1O CHX MOp.
CoBpeMEHHBIE yueHble 3a(MKCHPOBAHBI HA JOMUHHUPYIOIIHX MPETOI0KEHHIX.

B Hayke MpHHSATO CUMTATh, YTO NPOIECC — 3TO APAHKUPOBAHHASI 110 Bpe-
MEHH COBOKYNHOCTb peaju3alud ACUCTBUA W W3MEHEHHUH yciioBuil. HpioToH
BBOJMJI CBOM 1-1 3aKOH IS TOro, 4TOOBI XOTh KaK-TO O0OOCHOBAaTh BBEICHHE
nousitust abcomotHoro MATEMATHUYECKOI'O Bpemenn B cBon «Hagamay.

— Abconromnoe, ucmunnoe, MAMEMAMUUECKOE 6PEMs CAMO no cebe u no
camoii ceoeil cywHocmuy, Oe3 8CAKO20 OMHOWEHUA K 4eMy-Tub0 GHeulHemy,
npomexaem pagHOMEPHO U UHAYE HA3bIBAECMCA OIUMETbHOCIBIO.

A mepBrIit 3ak0H HeloTOHA: -Besakoe meno npodondicaem y0epaicueamocs 6
CBOEM COCMOSHUU NOKOSL UNU PAGHOMEPHO20 U NPAMOIUHENHO20 OBUIICCHUS,
NOKA U NOCKONbKY OHO He NOHYICOAeMCs NPUTOINCEHHbIMU CUNAMU USMEHUMb
9mMo cocmosHue.
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HeroToH pedepupoBal MaTeMaTHYECKOE BPEMs PABHOMEPHBIM IPSIMOJIH-
HEWHBIM JBWKeHHEM. U, moaToMy, abCOTIOTHOE MaTeMaTrdeckoe BpeMst Hero-
TOHA, KaK IIapaMeTp, IPUMEHHMO B TOJHOH Mepe TOJIBKO K abCTPaKTHOMY
PaBHOMEPHOMY MaTEMaTHYECKOMY NIBHIKEHHIO, M, B KaKOW-TO Mepe, K JIBHKe-
HUAM, JIMHEWHO K HeMy cBoAsiIuMcs. VI HelMMHeWHO pa3BUBaIOIIMECs Ipoliec-
CBI TI0 3TO¥ MPUYUHE HE UMEIOT BPA3yMUTEILHBIX MATEMATUICCKUX MOJICIICH.

ApaHXHUpOBaTh HEIMHEHHBIC MPOIECCHI 0 BPEMEHU — BCE PaBHO, YTO
M3MEPATh JIMHEMKOM paccTOsIHMS Ha KPUBOJIMHEHHOW MOBepXHOCTH. M3-3a
MPUCYTCTBUS JTHHEHHOrO BpeMeHH B Ju(B(EpEeHIUANBHBIX YPAaBHCHHSIX J[BU-
JKCHHS, aHaJH3 BPAICHHUs MPOCTOTO BOJYKA MPEACTABISACT OIHY M3 CaMBIX
TPYAHBIX 3aJjad Bced MeXaHUKH. Jaxke ¢ OYCHb OOJBIIUM MATEMAaTHYCCKUM
ammapaToM JOCTHUTAIOT JIUIIb MPUOIIKEHHBIX PEIICHAN.

MeEI ke B OCHOBY TIpejACTaBlieHUi Gu3nku (TouHee, MeTaU3UKH) Be-
IIECTBEHHBIX O0OpPa30BaHMI MOJOXKWIN SIBICHHE BPALICHHS U COIYTCTBYIO-
e eMy WHBapHaHTHL. KpoMe Toro, oTKazainuck OT TaKOTO HMOHSATHA, KakK CO-
CTOSIHUE TIOKOSI, IOTOMY YTO OYE€BHIHO, BCE BEIIECTBEHHBIC 00Opa30BaHMs Ha-
JIeJIeHBI OpOUTAMH KOCMOJIOTHIECKHX MacmTaboB. M TyT CTaHOBHUTCS MOHST-
HBIM, YTO YeM OOJBITUM MOMEHTOM UMITYJIbCa O0JIAaeT TEJO, TEM CIIOKHEES
M3MEHHUTh 3HAYEHHUE 3TOr0 MOMEHTa HMITYJIbCa, & M3MEHEHHE MOMEHTA WM-
MyJIbCa TYT K€ IPUBOIUT K POCTY MOMCHTA WHEPITHH.

DT0, B MOHATUSAX UCHOJIb30BAHHBIX DUHIITEHHOM, MOXET TPAaKTOBATh-
Cs KaK U3MEHEHHE MAaCCHI C POCTOM CKOPOCTH U CYIIECTBOBAHUM TPEACIbHOMN
ckopoctd. To ecth, cyrb CTO DHHIITEHHA MBI MOXKEM YBHIIEThH IO-HHOMY.
Bcé nenmo B ToM, 4TO MHTEpIIpeTanys yaeHus DUHIITeHHA IPOU3BOIUTCSA Ha
(hoHE TPUHIMITHATHLHO HEBEPHBIX IOJIOKCHUH W MOHATHH HaTyphmimocodhun
Herotona.

AHaJIIOTHYHO MOXEM J1aTh HOBYIO HHTEPIIPETAIIMI0 M OCTAIBHBIM IIO-
noxernusm CTO, mokazath e€ peanbHyl0 (pH3UYecKylo CyTh B paMKax Hamlei
MeTaH3UKK BPALICHUs, HA MHOW acCOIMAaTUBHOW 0a3e, 03 MCIOIb30BaHUS
MaTeMaTHYeCKoro BpeMeHH HproTOHA 1 4-X ypaBHeHHI MakcBesia, C CEMbBIO
ke Hem3BecTHBIMU. Ho B Jpyroe Bpems, B JAPYroM MecCTe, W 3a OOJbIIUC
JICHBTH.
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(I)HJIOCO(l)Plﬂ U MEXaHU3M MNOCTYNATEJbHOI'0 ABUKCHUSA

Ilpedcmasrsiemes mue, umo, 0ns
Hauana, OOMJCHO PA3ZPAHUYUMb 6OM
Kakue 06e Gewjil: 4mo eCmb 6euHoe, He
umeroujee BO3HUKHOGEHUS OblMue U 4mo
ecmb 8eYHO BO3HUKAIOUjee, HO HUKO20d
He cyuyee.

ITnaron

Kak jxe MBI, Tr01¢ (1a ¥ HE TONBKO MBI, HO BCAKHE WHBIC TIOCTYIATEIb-
HO JIBIDKYIIMECS Tela), yMyapsieMcs IepPeABUraThes 10 3eMile, eciu emé 3e-
HOH JJOKa3aJl HEBO3MOXHOCTh ¥ HEMBICITUMOCTD JIBVDKEHHS?

CoBpeMeHHbIE y4€HBIE OOY4EHBI IyMaTb M apryMEHTHPOBATH WHIYK-
THUBHO — OT OAAHHBIX K T'HIIOTE3aM. Onu e MMPUYYCHBI MPOBEPATH OTHU TUIIOTEC-
3bl 3HAHHEM, M3BJICUCHHBIM JIEAYKTUBHBIM MyTEM M3 (PyHIaMeHTAIbHON (u-
nocopun. Crava sK3aMeHa KaHAWAATCKOrO MUHMMyMa 1o Quiocopuu HH-
4yeM He oboramiaer nux MUHU-yM. Hu B ofHOW nuccepTanuu s HE BCTpeyal
¢unocohckoro 000CHOBAHMS TMOJIOKEHUH, BEIHOCUMBIX COHMCKAaTelIeM Ha 3a-
IUTY. MBI, €CTECTBEHHO, ITOCTYIIMM MO-MHOMY. 160 HEBO3MOXXHO aaTh (u-
3u4eckoe o0BsICHEeHNE (HU3MUecKOMY sBIeHHI0. Ha 3TOM HacramBaeT M Teo-
pema ['€nens, n HapoxHas MyAPOCTh, OTMETHBIIASA 3TO OOCTOSTENBCTBO Cap-
Kactraeckor ppazoit: «OTONAEM 1a TTOTIISTUM, XOPOIIIO JIK MBI CHIIM).

ToBopsT, uro JIeMOKpUT, OTKpBIBIIMK aTOMBI, YTBEpXKJaJl, YTO BECh
MHp U BCE CyIlee COCTOUT M3 aToMOB. Ho 3Ta ero MbIcib Oblia peaynupoBa-
Ha 10 YTBECPXKACHUA, YTO TOJBKO BCIIECTBO COCTOMUT M3 aTOMOB. A BCOb BC-
IIECTBO — 3TO TOJBKO OJHA M3 (OPM MaTepHH, TO €CTh PEATbHOCTH. B cooT-
BETCTBUM ¢ Tpyldamu ¢uinocoda BrimecnaBieBa, ApHCTOTENb H300pa)ai
COOTHOIIIEHHE CTyNeHel OBITHSI IPU MOMOIIY MPOTUBONOCTABICHUS (POPMBI U
Mmarepuy. brITHE, B COOTBETCTBUH C YU€HHEM APHCTOTENS, HEOJHOPOIHO, OHO
IPE/ICTAaBISIET COOOI0 MHOXECTBO CTYNEHEH OBITHS, MPUYEM KaxkJas BBICILIAs
CTYIEHb OBITHS TPEIoNaracT U COAEPKUT B cebe HU3IIYI0, HO He Ha000poT;
1 3TO MOTOMY TaK, YTO KaXKJas BbICIIAsl CTYIEHb €CTh HOBas opmMa OBITHSA,
JUIsL KOTOPOW  MpeAlIecTBYIOIIas  CTyNEHb CIYyXHUT '"Marepuei". A
COOCTBEHHO MaTepuH caMoil 1o cebe, HeT BOBCE. BrlmecnaBueB MosiCHIET
3TO PSIOM IPHMEPOB.

Cratys coxpaHseT B ceOe BCe CBOWCTBA MaTepuu (Mpamopa Wi OpoH-
3Bl), MOJIB3YACh BCEMH 3aKOHAMH (DPU3MKO-XMMHUYECKOTO OBITHA, HO OHA caMa
NpPE/ICTaBIsIeT CO00I0 HOBYIO, BBHICHIYIO (OPMY OBITHS, HE BBIBOJUMYIO M3
CBOEH MaTepuu.
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JloM coxpaHsieT W COJEPKUT B cebe KUPIMHYU CO BCEMHU HX (HHU3HKO-
XIAMHWYECKIMH CBOMCTBAaMH, HO KHUPIUYM HE COAEp)kaT B cebe moma (maew
JIoMa), He TPEAONPEACIIIOT €r0 apXUTEeKTyphl. BOT mouemy moM ecTh BBIC-
rasi, HOBasi CTYNEHb OBITHA, BHICIIas (popMa, CO3aHHAs W3 HU3IIEH MaTe-
pun. B cBOIO 04epenp, KHPIHY €CTh TOXKe (opMa, CO3IMaHHAS U3 MATEPHUU: W3
TJIMHBL, OH €CTh ()OpMa 10 OTHOIIEHHUIO K TJIMHE, HO OH €CTh MaTepHhaj, Ma-
Tepus IO OTHOUIEHHUIO K 34aHHUIO.

Hanee BrimecnaBues roBoput, yto I'erens, cienymomuid 3a Apucrore-
JeM, 4epe3 cBoe OCHOBHoe amaiekrmdyeckoe moHstue Auftheben (cusrue),
BBIBOJIUT, YTO BCE 3aKOHOMEPHOCTH HH3IICH CTYNEHHW OBITHS «ITOJHUMAIOT-
csi» Ha Bblcuryto crynenb (werdenaufgehoben) m coxpansitoTcs B Hel, Kak
MaTepHsl COXpaHseTcs B HOBOH ¢opme. Bmecte ¢ TeM 3TH HHU3IIHE 3aKOHO-
MEpPHOCTH KaK OBl pacTBOPSIIOTCS B BBICIINX, TEPSIOT CBOE 3HAUCHHE, OCTa-
IOTCSI caMu co00# pa3zyMeronuMucs, «yHHIToXatTes» (werdenaufgehoben):
BepHee ObLIO OBl CKa3aTh, B CBOSH HOBOW (opMe mpeoOpakarloTcs 0 HEy3-
HaBaeMOCTH. Tak, MpamMop IpeoOpaxaeTcst B OJyXOTBOPEHHYIO KpacoTy, (u-
3M4YecKast 3ByKOBasi BOJHA B CUM(OHHIO.

Mynpsrii Hlapne borne TonkyeT: «Mbl BOBCe HE 3HAEM pEallbHON CYII-
HOCTH Bemledl. Mbl MO3HaeM TOJBKO CIIEACTBHSA, a HE CaMH JIEHCTBYIOILUE
npuunsbl (lesagents). To, 4YTo MBI Ha3pIBaeM CYIIHOCTBIO IIPEIMETa, €CTh
TOJIBKO €ro HOMHHaJIbHAsl CyHIIHOCTh. OHa SIBJISICTCS PE3yJIbTaTOM pealbHON
CYIIHOCTH, BBIP@)KEHHEM HEOOXOJMMBIX OTHOIICHUH, B KOTOPBIX IMpPEAMET
ABIseT cebs HaM. MBI He MOXKEM YTBEPXKAATh, YTO TPEAMET pEasbHO TaKOB,
KakUM OH HaM KakeTcs. Ho MBI MOXeM yTBep)KIaTh, YTO TO, YeM IpEAMET
HaM Ka)XXeTCs, €CTh Pe3yIbTaT TOrO, YTO OH €CTh PEajbHO, U TOTO, YTO MBI
CYTh TI0 OTHOIICHUIO K HEMY».

W nakoner, M3 cepuu «HEMOHATHO, HO MHTEpPECHO», oT Ky3aHckoro —
(dbunocoda «HaAyIHOTO HEZHAHUS.

B counnenun «Mrpa B map» Huxona Ky3anckuii mokassIBaer, 4To mo-
KOM MO’KHO paccMaTpHBaTh KakK JBHXKEHHE C OECKOHEYHO OOJBIIONH CKOpO-
cThio. UTOOBI chenath CBOIO MBICID HATJISHOM, OH NPHUBOIUT B KadecTBE
npuMepa BpauieHue Ionbl. Yem Oosiblie CKOpOCTh BpalleHusi, roBoput Ky-
3aHCKHH, TeM OoJiee HENPEephIBHBIM CTAHOBHUTCS JBIDKCHHUE IOJIBI, KOT/A JKe
10J1a BpaIlaeTcsi ¢ caMol OOJNBIIONH M3 BO3MOXKHBIX /IS HEe CKOpOCTE, TO
co3/1aeTcs BIIEYATIICHNE, YTO OHA HEMOABIKHA. ECITM JTOMYyCTHTH MBICIEHHO,
YTO CKOPOCTH BpPAIICHHS IOJNBI BO3pAcTaeT A0 OECKOHEYHOCTH, TO Kaxmas
TouKa ee mepudepun, nmoadepkuBaeT Ky3aHCKHN, B KOKIbIH MOMEHT BpeMe-
HU TIPUCYTCTBYET «Be3ae». Y MpUTOM «OTHOBPEMEHHO», TaK Kak Impu Oecko-
HEYHOW CKOPOCTH IBIDKEHHS OIUH «MOMEHT» YK€ HE OTCTOHT OT JpPYyroro,
HU Ha KaKoll BpEMEHHOM IPOMEXKYTOK.
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IIpupoaHas cTaOMIBLHOCTH 3aCTaBISET BEPUTH YTO BEUIECTBO — 3TO HE
HEKHE OTACTBbHBIC «B3aWMOJICHCTBYIOMINE)» YAaCTHIBI, a KOHIENTYaIbHO
eAnHas MHTETPUPOBAHHASA CETh NUKIMYECKMX IporieccoB. Ho conepskanme
CYIIECTBYIOIINX MOHATHH U3 «OecTHapus» MaTeMaTHIeCKOW (PU3NKH — CKO-
POCTB, MMITYIIBC, SHEPTHs, Macca, 3apsa — 0asmpyeTcss Ha BHIACHHH C IIO-
BEPXHOCTH IUIOCKOW 3€MJIM TOJBKO PA3IMYHBIX YACTCH M JIOKAIBHBIX 30H
9TOU ceTH, 0e3 MPEICTaBICHI O TOTHON KapTUHE U O MEXaHU3ME IEIIOCTHO-
CTH €IMHOW ceTH. B MHTepecax MpeBpaTHO MOHUMAEMOTO Jieia, KaK MpaBU-
710, PUKCHPYIOTCS TOJIBKO MaJjble YT MOJHBIX IUKJIOB BMECTO CaAMUX IOJI-
HBIX I[UKJIOB €JUHOH MHPOBOM CETH.

B cuiy HecrmocoOHOCTH HCCIIECOBATh CTAOMIBHBIC CETH ITMKIMYECKHUX
MIPOIIECCOB, UCCIEAYIOT MHUpakKHBIe TaHAmA(TH W3 Manbix Oyr. JlangmadT-
HBIE n3aifHepsl, OauH. JII0au He IpUYyYeHBI OIEePHPOBAThH MpoIleccaMi KOC-
MOJIOTHYECKUX MacmTaboB. I[loHATHO, HaOmoOmas Takue JaHmmadThl, HE
MOWUMENTH TTPUPOTHON JIOTHCTUKH. A, 3HAYUT, BOOOIE HUUETO HE MOUMEIb.
Ho 1yt mpodeccronanbHble TEOPETHKH JEMOHCTPHPYIOT H300PETaTeIbHOCTB,
JUTsI BHEIPEHUS B OOIIECTBEHHOE CO3HAHUE WIIIIO3MH 00 3(PPEeKTUBHOCTH
CBOETO JIAHAMA()THOTO MBIIUICHUS, OHU HE OpEe3TyIOT BBEJICHHEM B CBOH
TEOPUH AHTWIOTUCTHYCCKHUX (HE MyTaTh, C JIOTMYCCKUMH) KOHCTPYKIUH ap-
XCTHITUYECKOTO XapaKTepa, SKBUBAJCHTHBIX 3aKIHHAHUIO «[lo-Il[yusemy ge-
JIeHbl0» U3 PYCCKOM CKAa3KW WM MapaJOoTH3My €BPEHCKOr0 aHEKI0Ta O TyM-
bouke: «Paburosuu, 20e 6bi bepeme denveu? » — «B mymbouxey. — «A kmo ux
Knaoem 6 mymoouxy?» — «Mos ocenay. — «A kmo ux daem sawetl scene? » —
«I». — «A 20e vl bepeme Oenveu? » — «B mymbouxey. Hepenko UCIonb3yeT-
cs emé Oosiee TOHKUI MPUEM: B IIaXMaTax MOYKHO TIOCTaBUTH TO3HIIHIO, KO-
r/1a 1Ba KOHS M KOPOJb CTaBAT MAT OJHOMY KOPOJIIO, HO K STOH MTO3UIINU He-
BO3MOXHO IPUHTH B peajbHOM MapTHH, IOTOMY YTO HEBO3MOXKHO NPUHTH K
STOW MO3WIMU HE Hapylias MpaBHWi. A W3BECTHAs KOHIEIIHS CaMOIPOM3-
BOJILHOTO TIPOMCXOXKJICHHS KM3HH M3 KOCHOTO BEINECTBA — ITO KOHICTIIIHS
THIa cKa3kH "Kama u3 toropa". Hykamu MOXHO 00BSICHUTS JIIOObIE TYKH!

O4eBUIHO, YTO HEOMPEACIEHHOCTh IMOMIOIIACTCS H30BITOYHOCTRIO. B
pe3yipTaTe HOTJIOMICHHS HEOMPEAeIEHHOCTH POSIBISICTCS 3aKOHOMEPHOCTD.
A KaK MOXHO YTO-TO aKKyMYJIUPOBaTh (CO3/1aBasi M30BITOYHOCTH) B HAOIIO-
nmaemoM mupe? s akKyMyJSIUH JBUXKCHUS MPHUTOJHO TOJBKO BpAIICHHE.
CymHOCTh SBIAETCS, €CH ABIeHHE cymiecTBeHHO. CymecTBoBaHUNE «pyH-
JAMEHTAJIBHBIX» 3aKOHOB IPUPOJBI OTpaXkaeT (hakT CYIISCTBOBAHUS «3aps-
JKEHHBIX» aKKyMYJISTOPOB JIBIKEHUS IUTaHeTapHOro Macmrada. Ho 06 stom
MBI YK€ TOBOPHJIH B TJIaBe «I paBHUTAIHS U CIIOCO0 €€ CO3TaHms.

B nononHenue k uuesM, M3I0KEHHBIM HAMH B TIaBax o JIyHe u rpaBu-
TaIlH, CIEeAyeT yKa3aTh, YTO OPOHMTANbHBIE IBHKEHUS KOCMOJOTHYECKOTO
MacmTaba BENICCTBEHHBIX O0pa30BaHHI HEOTICIUMBI OT HUX. DTO JIETKO
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BOCTIPOM3BOANMBIN SKCIIEPUMEHTAIBHEIN (aKT, a Ha YPOBHE IJIAHET 00 ATOM
CBUJICTENILCTBYIOT 3aKOHBI Keruiepa, 1eMOHCTpUPYsT BEIMETBHIBAHUEM ILIOIIA-
JIell COXpaHCHHE YIIIOBOTO MOMEHTa. Tak 4To OpOUTAlU 3JIEKTPOHOB — 3TO
HE TaK IJIyNo, Kak Kaxercs. KcTatu, 3HEprus 1 MOMEHT CHIIBI HMEIOT OJ[IHA-
KOBYIO pa3MepHOCTh. Ho 3TH (m3nveckre BEITUYUHBI UMCIOT CYIIECTBEHHOE
oTiryre (HOPMANBHOTO THIIA: SHEPTHS, 3TO CKaJsIp, MOMEHT CHJIBI — BEKTOP.
B ToM umcie m Ha OCHOBaHHMHM 3TOro (haKTa-TOACKA3KH, y MEHS pOIMIACh
uzes, 9TO HY>KHO CTPOHTH PACCYXACHUS, 0a3suUpysCch Ha KaTETOPHIX Bpalla-
TENBHOTO JBWXKEHHA. TO eCTh, BMECTO NOHATHH KOJIWYECTBO IBIKCHUS U
SHEPIHH, HY’)KHO UCTIOIB30BaTh MOHITHAS MOMEHTA KOJINIECTBA ABIKEHHS.

Ho, mpencraBnseTcst MHe, 9TO 32 BceM 3THUM (ritocodpckum TymO0-
IOMOO CTOWT TIpeicTaBiIcHnEe 00 opraHm3amuu. M opraHu3anys UMeeT CBOU
aToMbl. OTpaHUIUMCST PACCMOTPCHUEM OPTaHH3AIUN JTBUKCHHUS BEIICCTBEH-
HBIX Ted. VcXoAs W3 MPEnoioKEHUs, MOITBEPKAAEMOTO KaXIOJHCBHOM
MPAKTHUKOM, YTO BCE MX BHJIBI IBUKCHUSA — CYyTh OPTraHU30BAHHEIC SBJICHUS —
SIBIICHUSI, OPTaHU30BaHHBIC U3 aTOMAapHBIX (aTOMAapHBIX, HO HE IO radapwu-
TaM) JBHKEHUH.

MBI 1 Hala MPUPOJA TAaKOBBI KaK BCsS MPUPOAa. MBI HE MOKEM BEIATH
3a e€ mpeneNbl — 3a MpeAesbl MUpa Kak MHOXecTBa. M HaM JaHa crocoo-
HOCTB JINIIH K aITATHBHBIM OTIEPANHsIM, a U3 MYIbTUIUINKATUBHBIX — TOJIBKO
KOMOMHHpOBaHUE. 3HAYUT U BCEH MpHpoNe BOOOIIEC MPUCYITH TOJIHKO 3TH
OTepanuy, 9TO OTpPaKkaeTcs, HAIPHMEp, 3aKOHOM COXPaHEHHMS MOMEHTa MM-
mynbca. VlHade ToBOps, HAM B (PH3MYECKOM MHpPE MOJKHO YTO-TO CJHIENaTh
TOJILKO W3 TOTO, YTO YK€ ecmb (CKOMOMHUPOBATH), HO M HE MPOCTO €CTh, a
He TpeOyeT CBOETO CYNMIECTBOBAHMS KAKHX JINOO JONMOIHHUTEIBHBIX JICHCTBHA.
To ecTh TOMBKO U3 ueco-mo ecmecmeenHHo2o, OGe3bICKycHOTO. B mpupome
€CTh eCHecmeeHHble BPAIlaTCIbHbIC JIBIKCHHUS, & BCE MMPOYHE BHUJIBI TBUKC-
HU eCTh pe3yabTaT KOMOUHANNH (COOPKH) BpalaTeIbHBIX IBHKCHUIA.

Ecmecmeennpie BpamarteiabHbIe IBIDKEHUS — 3TO HE IPOCTO aTOMBI
JIBIDKEHUS, @ aTOMBI IPUPOTHONW OpTraHU3aIIHH.

I'eHe3nc ATHX €CTECTBCHHBIX JIBIKCHUH (B HEKOEM CMBICIE — aTtoMap-
HBIX), 00CYXIaTh HE CTOUT. MyabmuniukamueHnvie onepayuil, OmeemcmeeH-
Hble 3a meopenue (3a NOPoNcOeHUe eCIeCnBeHHbIX 8palyeHUll 8 MOM Yucie) —
9MO NposiGAeHUe UHOL, He Haulell NPUpoobl, U HAM OHA HEOOCMYNHA 0adice 8
mouicaax. Ho pezynomamel 8vinoanenuss smux onepayuti (cieost) yice mMozym
ObImMb NPeOMemom HAUUX MbICell U OelUcmeuil.

Bort uTo 0 natura naturans u natura naturata — npupoja Mopoxaaronias
U TIPUPOJIA TOPOXKIEHHAS — TOJKYeT prmocod-kocmuct Cepreii bynrakos:

«3Hanue ecmv npunomunanue, Kak 0o smom yuun ewé Ilnamon, npu-
nomuHanue 6 memagpusuveckom cmuicie. OHO ecmb GviasieHUe MOS0, YO

97



Ilonoe b.M. 3a npedesnamu uckyccmeeHH020 UHmMeA1eKkMa

Memaghuzuyecku 0ano, mo ecmv He MEOPUECMB0 U3 HUYE20, d JUllb 80CCO3-
oauue, gocnpousgedenue OaHH020, COenasuLe2ocs 3a0anHbiM. Henogeueckoe
meopuecmeo He codepicum 6 cebe HUue20 Memaguuyecku Ho802o0, OHO
UMb BOCHPOU3BOOUM U 80CCO30AEM U3 UMEIOWUXCSL, CO30AHHBIX Yoice die-
MEHmOo8 U No 6HO8b HAX0OuMblM. Boccozdasaemvivm, no maxoce nanepéo
Ooannvim obpasyam. Teopuecmeo 6 cOOCMEEHHOM CMbICIe, CO30aHue Mema-
Qusuuecku H06020, UE0BEKY, KAK MEAPHOMY CYUWeCma8y, He OAHO U NPUHAO0-
nexcum moavko Teopyy. Teapw dice cywecmeyem u Oelicmgyem 6 meapHoM
Mupe, OHA He abCOMOMHA U NOMOMY Memapusuiecku He opucunaibha. Ye-
JI08eK C80600€H — a NOCMONbKY U OPUSUHANEH — UL 8 HANPAGIEHUU CEOUX
CUlL, 8 CNOCOOE UCNOIL30BAHUSL C8O€U NPUPOObL, HO CAMY IMY NPUPOOY, OCHO-
8y €80€20 5, OH UMeem KaKk OaHHylo, comgopéunylo. Yenoseueckoe meopue-
cmgo co30aém He «obpazy, KOMopwlil 0aH, a nodobue, KOMOpoe 3a0aHo,
60CHPOU3600UM 68 MPYOOBOM NpOYecce Mo, YMo NPed8evHo ecmv, KaK ude-
anvublll nepgoobpas. U oynm meapu npomue Teopya, yKIOH camanusma,
cmamy «Kaxk 6o2u», umemsv 6cé c60é om cebs. Henogexy nonodicenvl npede-
al. Yenosex He Modicem YMHONICAMb MBOPAWUX CUTL NPUPOODL, PACHPOCMPA-
HAMb CB0E GNUAHUE U HA NAtUrd RATUFANS, HA UCHOYHUK JHCUBLIX CUL. DMo
3HAYUM, YMO YENOBEK HE MONCEM YMHONICAMb MEOPSUUX CUTL NPUPOOb, pac-
APOCMPAansAms C80€ GIUSHUE HA NAUra NAtUrans, Ha UCMOYHUK JICUBBIX CUIL.

Ouesuono, umo wenogex He obnadaem 6cemMo2yuecmeom, CnocobHO-
CMbIO MEOPUMb U3 HUYE20 6CE, Ye2o 3axouem. B smom cmvicie uenogex o-
obwe ne moxcem meopums. Cam, 6yoyuu meapwvio. Eciu on moocem meo-
PpUmb, Mo He U3 HU4e2o, d U3 yice CO30aHH020 (U NPE0BEeUHO CYUecmayio-
wezo, N0 MHEHUI0 Nanmeucmos) mupa. B ném on mooscem oneuamnesamo
c8ou uodeu, BONIOWAMb C80U 00pasvl (nanowagmuelii ouszainep, 6aumn). B
HEM OH MOJICEM HAXOOUMb OMEENbl HA C80U BONPOCH, BONPOULATD €20 IKC-
nepuMeHmom u 0asams emy onpeoeiéHuvle OUPEKMUBHLY.

[epBOOBITHBIE (B XOPOIIIEM CMBICIIE STOTO CII0BA) (GHIOCO(DBI MBITATHUCH
OTBETUTH HE TOJIbKO Ha BOIPOC «IMOoueMy?», HO U «3adeM?». OHH BKIIOYAIH
B TOHSTHE TMPHYUHBI HE TOJBKO JIOTMYECKH MPEIISCTBYIONIMN aKkT (M3-3a
4ero), HO U LeJb, Ha3HaUeHUe (IJIs YeT0), IOTOMY YTO MPUYHUHA — 3TO HEKUH
ri1o0aabHBIA MPUHIKI cyliecTBoBaHus Beiu. ClieoBaTeNbHO, KENAIIINi
HAWTH TPUYUHY BEIIM, [JODKCH IOHATh, 4YTO JJIsi HeE «HaWITyd-
1Iee», TO eCTh € Ha3Ha4YeHHE M UJealIbHOE YCTPOCHHE. 3HAsl «HAWITyUIlee),
JIETKO TIOHSITh, TOYEMY BEIl[b BO3HUKAET, KK CYIIECTBYET, OTUYErO MOrubaer.

Tak BOT, JIy4IIIUM CPEJCTBOM BBEICHUSI OPTraHU3AIMU B JBIDKCHHUE Clie-
JIyeT CUUTATh, HAJIEJCHUE BEIECTBEHHBIX 00PA30BaHHIA HE TOJNLKO Maccora-
OGapUTHBIMU XapaKTEPUCTUKAMH, HO U CIIUH-CIIMHOBBIMU U CITUH OPOWTAIIb-
HBIMH, U 3TH XapaKTEPUCTUKHU JTIFOOOMY Telly JODKHBI ObITh MPUCYIIU B TOM-
e CTENEeHH, YTO U MaCCOTabapUTHBIE.
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CnnHOBBIE XapaKTEPUCTUKH TeJl, KaK W MaccorabapuTHBIE, MOTYT H3-
MEHSTBCS, B CMBICIIE — IEpepacIpeaeiaThCs, C COXpaHEeHHeM OanaHca, Me-
pO¥ KOTOPOTO SIBIISICTCSI CYMMapHBI MOMEHT UMITYJIbCa TEJl.

Ha 4éM ocHOBaHO yTBEpKAEHHE aBTOpa, YTO MPEATI0KEHHOE UM CPe-
CTBO BBEJICHUs OpraHM3allMM B JBIXEHHUE siBisieTcss HammydmmMm? [lpu ca-
MOTIPOBEPKE, MPHUXOIAIINX B TOJOBY MBICIEH, B Ka4eCTBE CMBICIOBOTO
¢uIbTpa yCTaHOBUI BOTPOC: «A cTan Obl Tak aeiictBoBath Co3marens?y» —
Cran 651 OH CTPOUTH YHHBEPCYM, PYKOBOJCTBYSCH HE €INHONW YHUBEpPCAIIb-
HOW KOHIIETIIINEH, a MHOXXECTBOM IPOTHBOPEYMBBIX, KOHIENTYaJIbHO HH-
YTOXKHBIX «3aKOHOB NpupoAs»? — Mor i OH NOCTPOWUTH YHHBEPCYM Tak,
9TOOBI €ro HYXHO OBIJIO TOCTOSHHO PErylIHpOBaTh W HANPABIATH HA IYTh
ucTuHHBIA? — Vnu OH yCTpous yHUBEPCYM IO MPUHIUILY: BBICTPENIWI U 3a-
6bu1? [lonararo HECOMHEHHBIM, IIPU cO3/1aHUK yHUBepcyma Co3/1aTelb Mojb-
30BaJICSl M YHUBEPCAJIbHBIMHU MPUHINIIAMH, HAallpuMep, NPUHIUIIOM €IWHO-
o0pasusi — Te e TeMBl, Te )K€ CXEeMBbl. A HE KaK y TEOPETHUKOB, BCE T€ Ke
rpabmu. ['nsaas Ha cBoum yTBepskaeHus ¢ nosuimu Co3narens, BUXKY — HIes
MIPOXOJUT (HIIBTP.

OpHako, JOBOJEHO (GMIIOCOGUN U TeocouH, Bo3BpariaeMcs B chepy
yrwmtapHon Hayku. Cremys yctaHoBke HuioroHa: «[Ipn m3ydeHWM Hayk
MIPUMEPEI MOJIe3HEE PaBIII», TIOKaKEM Ha IpUMepe OpTaHH3aIUIo ITOCTYIIa-
TEIBHOTO IBIKECHUS YEIIOBEKa.

Wrak, ams Hagajma MOCMOTPHUTE Ha OpOWTHI, MOKa3aHHBIE Ha puc. 1,
NpUBEIEHHBIA B HadaJle TEKCTa TJaBbl, emé pa3. 3aMeTuM, IOCTyNaTeIbHOe
JIBIDKCHHE OTIpeIeIIsieTcst TpeMsl (pakTopaMu.

[TepBeiM (akTOpOM sIBIISETCS BE3JECYyIlEe IPUCYIIEE ECTECTBEHHOE
(VHEpIIMOHHOE) JABMKEHHUE BEIIECTBEHHBIX 00Pa30BaHMI 0 AIUIUITHYECKHM
opbutam.

BropsiM dakropom siBisieTcst yrpyras aedopmaiys BeliecTBa, 0yaro-
aps KOTOPOW BEIIECTBEHHBIE Tejla CHOCOOHBI B IPOIECCE CTONKHOBEHHUS
M3MEHSATH MapaMeTpPbl OPOUT CBOETO €CTECTBEHHOTO JBM)KCHHS, Kak ObI 00-
MEHHBASICh YTIIOBBIMH MOMEHTaMH.

Tperuit gaxTop ompemensercs HAIUYHEM areHTOB, PEATH3YIONINX Ha
MHKPO-YPOBHE MEXaHH3M IIpolrecca OOMEHa BpAIICHHEM CTOIKHYBIIHXCS
test. Arenramu (lesagents) SIBISIFOTCSL HaXOZSIMECS B TIOCTOSHHOM Bpallie-
HUM YaCTHUIIBI TN (aTOMBI, MOJICKYJIbI, X aCCOLMAIMH HJIH, 0000IIEHHO TO-
BOpsi, TaxuoHsl). [lepenaBaTh M IpeoOpPa3OBBIBATH BPAIICHUE MOXHO TOJIBKO
YeM-TO BpalllaloluMes. Bpararomuecs Tejia Ipyu KOHTakTe OOMEHHBAIOT-
csl BpallleHHeM, Mepol KOTOPOTrO M MEpOH ero IepepacrpeeieHus sBiseT-
csiyrioBoid MoMeHT. CyMMapHbIii MOMEHT HUMITYJIbCa COXPAHUTCS, HO 4acTb
BpaIIeHUs OCTAHETCS Ha MUKPO-YPOBHE Y areHTOB, YTO BBIPA3UTCS IS HAC
B (hOpME MOBBIIICHHS TEMIIEPATypPhl TEI.
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Uro6bl MpuaaTh TeNy XapakTep MOCTYNATeIbHOTO ABMKEHUs! (HETIPEpPhIB-
HOE CMEIICHHE OJHOTO U3 ()OKYCOB €ro OpOWTHI), HAM HY)XHO KOHTaKTHPO-
BaThC 3eMJICH, TONKHYTH ¢€ (YTOOBI MONYYHTh TO, YTO HY)KHO, HCOOXOIUMO
YTO-TO OTHATh). Beab KaXKIbIi IIar — 3TO HEe MPOCTO «HEYJAYHOE MAJICHUCY, a
MepeBO/I COOCTBEHHOIO JIOKAJIBHOTO CIMH-CIIMHOBOTO BpAICHUS, 0Opa30OBaH-
HOTO 3a cUéT (paboTa KOHEYHOCTSMH) B CITUH-OPOUTAIBHOE «OecTuiaTHoe) (110
CyTH, UHEPIIMOHHOE) NBW)KEHUE TI0 OpOHUTE KOCMOJOTMYECKHMX MacImTaboB. A
HMMEHHO, YIIPYyroe NpH3eMIICHHE Ha JPYTyl0 HOT'Y, OTCKOK C Tepexoj Ha Jpy-
TYIOOpOUTY, Ha HOBOE «OeCIuIaTHOe» opOuTambHOe MBrkeHrne. Hy u Tak ganee.
Step-to-step? I'me-To Tak. Ckok-mockok. Jlepopmarmionnas haza ABHKEHUSI, TIO
CYTH, KaTalu3aTop CTernoBoro mpouecca. CXeMaTH4HO 3TO MOXHO IPEJICTa-
BuTh cieayromM puc. 10. TlocrynarenpHOe ABMKEHHE — 3TO KOMOHMHAIUS
(cOopka) BpalaTenbHBIX IBIKCHUH KOCMOJIOTHYECKOT0 MacIiTada.
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Puc. 10

D¢ deKTHBHOCTH Mpolecca NOCTYNATEIbHOIO JBHKCHUS ONPEIeIIeTCs
MIPAaBUIBHON KOOpAMHAIMEH NaHHBIX ABMKCHHH. A MO-MHOMY, NMPaBHIBHO-
CTBIO COOpPKHM BpaIlaTEIbHBIX JIBIJKCHWH B €IMHBIA Ipolecc, HEKUH CHHep-
TeTHYECKHH KOMIUIEKC, 00pa3oBaHHe KOTOPOro HaOIIoaIN BCE IIpu 00yde-
HUH, HATIpUMEp TUIABAHHIO, T/I¢ PAa3BHBACTCS B3aHMMOYBS3aHHBIA M yCTOWYH-
BBIF KOMILIEKC TBUKCHHA, 00€CIIeUHBAIOIINIA 1IEJIOCTHBINA MPOIIecc.

[TosTomy, ecnu Obl amepukaHpbl Obutn Ha JlyHe, u JlyHa Obl rpaBUTH-
poBasia B COOTBETCTBHH C Bepcuer oppu3nKn, TO OHU, HE 00JIaast COOTBET-
CTBYIOILIEH KOOpAMHALMEH JABM)XEHUH, CMOTJIHM OBl IIEpEMEIaThCsl TaM TOJIb-
KO TIOJ3KOM, KaK CEMH MECSYHBIC MIIAJICHIIBI, WJIH, B JIy4IIeM CIIydae, CTH-
nem Gattep¢uistif. A Tak XOoIuT 4enoBek (puc. 11), To ecTs — mocTymaTensHO
nepememaeTcs, Tak. OH HOTOM OTTANKUBAETCS OT 3eMJIH, IEPEBOIUT TEM Ca-
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MBIM CBOE TEJI0 BO BpallleHHE Ha JJUIMNTHYECKyI0 opbuty. IIpm sTom oH
PEIIEKTOPHO KOOPIUHUPYET TEJIO (MEHSIET MOMCHT MHEPIUHU) TaK, YTOOBL,
OITYCKasICh C OPOUTHI HA 3EMITIO, IPU3EMIIMTCS HA JAPYTYI0 HOTY TaKUM o0pa-
30M, 4TOOBI YIPYro OTAATh «HHEPLHIO» 3eMiie. I  OTHOBpEMEHHO MOMIY-
YUTh OT HE€ «MHEPLHUIO» JUIS BBIXOJA U MHEPIIMOHHOTO PEsSHIUSI M0 HOBOM
AJUTATITAYECKON opOuTe, OpOUTE ¢ HOBBIM (DOKYCOM, CMEMIEHHBIM OTHOCH-
TENBHO cTaporo (okyca Ha «ImocTymb». Hy W IHUKIIBI 3TH MOXHO TTOBTOPATH
MHOTOKpaTHO. OueHp moxoxke Ha «lluxnm Kapro». A mukn KapHo jerko
MIPECTaBUTh MO aHAJOTUHU C MOCTYMATEIBHBIM ABIDKCHHEM, MPUHSIB SHTPO-
ITHIO 32 HHEPITHIO.

Puc. 11

BooOpasure, BpI IOgHUMAETECh HA 9-I 3Tax M0 JIeCTHUIEC (HAKJIOHHON
TUTIOCKOCTH), B TIpoIiecce MoAbEMa BBI, HA 3HAYUTEIHHON YacTH TPAeKTOPUHU
U mogbéMa cBoero 80-TH KHIIOrPaMMOBOTO Tella, MCTIONIB3YeTe IepeMerie-
HHUE [0 MHEPIHAIBHON SIUTUITHYECKON TPaeKTOpWH, a 3HAYUTEIHHO MEHB-
IIasi 9acTh TPACKTOPUU — B 00JTaCTH Me(OPMALMOHHBIX MPOLECCOB. Teneps,
BBIHUTE Ha OAJKOH U MOMPOOYHTE, pABHOMEPHO MOTATHBAS IMOJHATH K ceOe
¢ 3emum 80-TH KWJIOTPAMMOBBIA MEIIOK, MOXETE MOJHUMATh HE PYKaMH, a
Horamu. EcThb pasHuIila, omHako 0€3 XaJssBBl WHEPIMOHHOTO JBMKCHUS
JKU3Hb HaIlIa ObUIa ObI HE TAKOH MPEKPACHOIA.

Tak mpoUCXOIUT MOCTYIATENbHOE JABMKEHUE B 36MHOM JIOKaje — MOJ-
JyHHOM MHpe. He TOmbKO dYeloBeK HCHOIBb3yeT TEXHOJOTHIO IOJIETa II0
CMeTAlOIeHCs JUIMNTHYECKOH OpOnuTe, HO M, TO JIETKO IOKa3aTh, TaK Iie-
peMernaercsa Bc€ KUBOE M HEeKHMBoe. MakpokBaHToBasi MmexaHuka. Mnu, nna-
4e roBops, step-mexanuka. OHa U B MEKPO-BapHaHTE TaKOBA.

Jleonapno na BuHum momonry HaOMIOMaN 3a <«OKUBBIMH MalTHHAME —
CBOGOIIHO mapsamuMu B Hebe NTUIAMH, OIIMCHIBAJI UX JIBHXCHUA. B ero 3a-
pucoBkax (puc. 12) ecTb TpaeKTOPHs MOJHUMAIOLICHCSI BBBICH NTHLIBI, IPE/I-
CTaBIIAIONIAsl COOON BUHTOOOpa3Hyr KpuByr. ToT ke Step-to-step. Kcraty,
TUIABaHUC CTUIIEM OaTTep(IIsiii, 0YCHb TOKA3ATEIBHO.
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Camonér metut ctwieMm Oarrepduissii. OTcloa W, Tak Has3bIBaeMbIe,
BO3AYIIHBIC KOPUAOpHL. He Bce 3HAIOT, UTO pacyéTHBIC METOIBI Ha Oa3e Ma-
TEMATHYCCKUX MOJCICH adpOoJMHAMHUKH HE HAXOIAT MPUYUH JUIS MONETA HE
TOJIBKO Yy MAaWCKOro KyKa, HO W y 00bryHOro camonéra. ®opmyibl, THIa
dhopmynsl JKyKOBCKOTO, € TPYAOM «BBITATUBAIOTY 10% HEOOXOIUMOUN MOIB-
émHOM cuibl. [IOHATHO, OHM K€ HE YYUTHIBAIOT UHEPIIMOHHOMN (ha3bl JBIKE-
Hus. Bot, Ha puc. 13 goTtorpadus TpaeKTOpUU B3JIETAIOIIETO CAMOJIETA.

Ha puc. 14 noka3ana TUNoBasi TPaeKTOPHsI CaMOJIETa B YCIOBUSIX HarpaBu-
TupoBaHHOM 3emun. Hike kpacHoil uéprouku — nedopmarmonHast gasza — 00-
MEH MOMEHTOM HMMITyJIbca Tena ¢ 3eMiéi, a Bele — (a3a JBIKCHUS 10 WHEp-
LHH.

Puc. 14
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OTBeTHUM Ha CaKkpaMeHTaIbHBINH Bompoc BapBaps! 3 «I'po3b» OcTpoB-
ckoro: «[louemy moau He neratot?» — Jlerator, Baps, emé kak, Baps, nera-
101! — Ha cBouX ABOMX, JIETAIOT.

OpOura Hamero JBHXKCHHUS UMEET KOCMOJIOTUYECKHE MAacINTa0Bl, Y4TO
MOJITBEPKIACT YACTYIIKA: «YX — ThI, aX — ThI, BCE MBI KOCMOHABTHI |».

Henpassr Te, kKoTopble yTBepkIatoT: «KTo He cKadeT, TOT MOCKAIIbY.
Mockanu Toxe ckayyT!

Hukro m HUYTO B MpHpoJe HE JETUT KakK CTpera AXuiieca, HUYTO He
cMeImaeTcs Kak yepenaxa 3eHOHa OT TOYKU K TOYKe, MO0 HET B KOHTHHYYME
crenyromeid Touku. Bcé ckauer m peer, peer mo opbure. Ckader u peer,
T0JIb3YACh KPYTOBOI MHEpIHEi .

Bmpouem, paccyxmas o0 MHEPHHUOHHOW (a3e ABIKEHHS B Ipolecce
MTOCTYTIATEIFHOTO TIepEeMEIeHISI BEIIECTBEHHBIX TeJl, HE ClIeayeT 3a0bIBaTh,
YTO BO3MOXHOCTB €€ CYIIeCTBOBaHHUS OOECIIedeHa ONMMCAaHHBIM B HadaJle CTa-
TBU CIOCOOOM IPOTPaMMHPOBAaHHUS BEIIECTBa 3eMJIM Ha rpaButammio. I[lo-
3TOMY, ACTOYHUKOM HWHEPITUH SBISIETCS aKKyMYJIHPOBAHHOE B 3€MJIE Bpallle-
uHue. OOpa3HO rOBOPS, «MaTh CHIPA 3eMJISD» — 3TO T€ «3aKpOMa POAHWHBD» OT-
Ky/ia MBI YepriacM MOMEHT KOJUYECTBA IBUKCHUS JUIS MOCTYIIATEIBHOTO I1e-
pememnnenus. M BooOmie, mro0ast mpupoaHas 3aKOHOMEPHOCTh UMEET, TaK CKa-
3aTh, «JIOTALMOHHBIN) XapaKTep.

Ipumeuanus

1. Cnegyetr OTMETUTB, MEPA BpAIICHUS B JKUIKOCTSIX UMEET CBOU OCO-
€HHOCTH. B TBepIoM Tesle Bce €ro 4acTd NMPOYHO CBSI3aHBI MEXAY COO0Oil.
OTciofia BBITEKAIOT TPH CIEACTBHSI: BO-TIEPBBIX, (hopMa 000N BBIICICHHON
YacTH Tella OCTACTCs HEU3MCHHOM BO BpeMsl IBHKCHUS; BO-BTOPHIX, BCE TOY-
KU BHYTPH BBIIEJIEHHOW YacCTH MMEIOT OJIMHAKOBYIO YIJIOBYIO CKOPOCTH CO;
B-TPETHHX, BPAIICHUE Ka)KJOW YAaCTH OJHO3HAYHO OTIPENessieTCs] o0mel s
BCEX YacTeH yrioBOoH CKOpOcThIO . HaoOopoT, B KUAKOCTAX BCE YACTHUKU
CBOOO/IHO IIE€PEMENIAIOTCSl OTHOCUTENIBHO JIPYT ApYTa.

2. DTO IPUBOIUT K COBEPUICHHO WHBIM ITOCIIEICTBHUAM, Ye€M Y TBEPIBIX
Ten. Bo-miepBrIX, orpaHn4YeHHBIE (HAIPHIMEp, OKPAIICHHBIE) YaCcTH YKUIKOCTH
H3MEHSIOT BO BpEMs JBIXKCHUS CBOIO (Gopmy. Bo-BTOpBIX, TOUKH BHYTpH
BBIJICIICHHOW 00J1aCTH MOTYT 00JIafaTh Pa3InIHBIMH YTIOBEIMH CKOPOCTSIMH.
Otcrozia, B-TPEThUX, BPAIICHUE KAXKIOH YaCTH HE ONPEACISACTCS, KaK Y TBEp-
JIBIX TeJI, OOILeH YriIoBOM CKOPOCTBIO. BMecTo Hee cieqyeT BBECTH HOBYIO
Mepy JUId BPAIICHUS BBIACICHHOW YaCTH JXKUIKOCTH, TPEOYeTCS OXBATHTh
pa3jMYHBIC YTIIOBBIC CKOPOCTH BHYTPU YaCTH JKUIKOCTH IOJHOIICHHBIM
cpenctBoM onmcaHms. Co3maHHAs AJS KMIKOCTEH Mepa BpalleHHs Has3bl-
BaeTCcsl «POTOPOM CKOPOCTH W» WU, Kopode, «rot u». Ee moxHO
BBECTH JKCIIEPHUMEHTAIFHO JUHAMUYECKHM ITyTEM W BBIBECTH OE3YyNpPEYHO
KruHeMaTndeckuM myTéM. [IpuMep W3 MPaKTHKH — ChIPOE SHI0 BPAIaeTCs
MHaue, YeM CBAPEHHOEC BKPYTYIO, XOTS Pa3InYUi B MacCe Y HUX HET.
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A Kakyl0 MaTeMaTH4YecKyl0 CTPYKTypy BMECTO MOMEHTa HHEPUHH U
pOTOpa MOKHO MPEJIOKUTH JJIsl ONMCAHUS BpAIlleHUs Ta30B, He 3Ha0. Yac-
THILIBI BPALIAIOIIETOCs Ta3a, B OTJIMYUE OT TBEPIBIX TN, HE TOIBKO KaK YaCTH
JKUJKOCTU HE COXPAHSIOT €AMHON YIiIOBOM CKOPOCTH BpallleHUs, ra3 emgé B
OTJIMYHE OT >KUJKOCTH JIETKO COKHUMAETCS.

3. IHTYUTHBHO TOHATHO, YTO €CIH B SBJICHUU IPUCYTCTBYET KaKas-TO
3aKOHOMEPHOCTB, TO 1MO00HAs 3aKOHOMEPHOCTH JOJDKHA OOHAPYKUBATHCS U
B MPUYMHAX, MOPOXKIAIONIUX ITO sBIeHUE. MbI HE UCIIOJIB3YEM TaKOE BCIIO-
MOTaTeIbHOE TIOHATHE KaK DHEPTusi, W BCE 3aKOHOMEPHOCTH CBS3BIBAEM
TOJIBKO C MOMEHT COXpaHEHUs MMITyibca. Ha Makpo-ypoBHE, pu U3MEHe-
HUW MOMEHTOB UMITYJbCa BEIECTBEHHBIX 00pa3oBaHUil (Tel) B pe3yibTare
CTOJIKHOBEHUS, CYMMapHOe 3Ha4eHHe MOMEHTa UMITYJIbCca HE TOJIBKO HE yBe-
JIMYUBaeTCs, a yMeHblnaeTcs. Ho He ucue3aer, a mepexouT BO BpallaTeb-
HOE JIBKCHHE YaCTHUI], 00Pa3yIOIINX MUKPO-YPOBEHb BEIIECTBEHHOTO 00pa-
30BaHUs. MOMEHTBHl UMMYJbCA YACTHI] BO3PACTAIOT, YTO CHUMIITOMATHUYECKH
BBIPA)KACTCsI B TIOBBIMICHUM TeMiepaTypbl. OOpaTHBIA mpoliecc, mepeaada
(mepeBox) CyMMapHOTO MOMEHTa HWMITYJIhCa MHOXKECTBA WHTCHCHBHO Bpa-
IIAIOMIMXCST 9acTUll (TOpeHne) B TpUpaIleHue MOMEHTa UMITYJIbCa MaKpOTe-
na obecrieunBaeT, HanmpuMep, paboTy paKeTHOTO JBHUTaTeNs. PakeTHBIN JBHU-
raTeib ¥ CBSA3aHHBIA C HUM KOCMHUYECKHI amnmapaT B pe3ysibTaTe HapallrBa-
IOT CBOM MOMEHT MMITYJIbCa JI0 BEJIMYUHBI COOTBETCTBYIOIIEH MHEPIIMOHHO-
My IBHKEHHIO, CKa)XXeM, BOKPYT 3emiu. He ciaydailHO IBH)KEHUE PaKEThl U
PEaKTUBHOTO CaMOJIETA XapaKTePU3YETCs] TAKUMHU MOHSATUSMU BpalIeHUs KaK
KpEH, TaHTaX, PbICKaHbE.

B cootBercrBuu ¢ PMI' 29-99, «Temmnepatypa — HeanaquTHBHAs (HU3U-
yeckast BenmuunHa. To ecTh, (u3nveckas BeIHMYUHA, JUIS KOTOPOH CYMMUPO-
BaHUC, YMHO)KCHUE HA YHCIOBOHM KOA((OUIMECHT WK JCJICHUE APYT HA JPY-
race 3HAUYCHUI He MMeeT (PU3MUYECKOro CMbIciay. ['puinaeB A.A.
(http://newfiz.narod.ru/digwor/digwor.html  moampasmzen 5.9) mmmer, duto
SHEPTHUS B TPATUITMOHHON (pHU3UKE SBISETCS BETMUYNHOW aJTUTUBHOM, & TEM-
neparypa — HeaqquTuBHOU. [Ipu coemuHeHNM IBYX TeJ, UMEIOIIUX OJIMHAKO-
BBIE DHEPTHH, MBI TIOJy9YaeM YABOCHHYIO SHEPTHUIO, HO TIPU COCTUHEHUH JIBYX
TeJ, UMEIOIINX OJMHAKOBHIE TEMIIEPATYphbl, MBI HE MOJIy4aeM YIBOCHHOMN
TeMiiepatypbl. PaboTaeT 3aKkOH COXpaHEHUs YHEPTHH, HO HE padoTaeT 3aKOH
coxpaHeHus TemnepaTypbl. [IoHATHO, YTO HeaAJAWTHUBHAS BEIUYHMHA, TEMIIE-
parypa, He MOXeT ObITh MEPOH aJINTUBHOW BEJIMUMHBI, dHEeprun. [laxe Ta-
KOE€ 00CTOSATENBLCTBO, KaK OTHOCUTEIBHOCTh CKOPOCTH, CBOJUT HE HET BCIO
CYILECTBYIOIIYIO MOJIEKYJIIPHO-KMHETUYECKYIO Teopuio TemmepaTypsl. [lo-
CKOJIBKY CKOPOCTb OTHOCHUTEJIbHA.

Cka3aHHOTO, TI0JIararo, TOCTATOYHO, YTOOBI HACHTHUPHUITMPOBATH TEMIIE-
paTtypy Kak MpPOHM3BOTHYIO OT MHTEHCHBHOCTH CIIMH-CIIMHOBOTO BPAIICHUS
MOJIEKYJI, OT X MOMEHTA KOJIMYEeCTBa ABIKECHHA. I3MeHeHne TemIepaTypsl
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ClieflyeT CBSI3bIBATh C M3MEHEHHEM MOMEHTa MHEpPIHH MOJeKysbl. Hy kak
(GUTrypuUCT, paCKPYTHBIIUCH C IIUPOKO Pa3BENEHHBIMH PYKaMH, PE3KO MpH-
KUMaeT PYKU K Ty W 3HAYUTEIHHO YBEIHMYUBACT YTIOBYIO CKOPOCTH Bpa-
IICHUS, TaK KaK TYT OH U3MCHHIJI MOMEHT WHEPIHH, 3 MOMCHT HMITYJIbCa CO-
xpansercs. OOpaTuTe BHUMAHHUE, SHEPTHS TPU ITOM HE M3MCHMIACH, a JIH-
HaMUKa pe3ko Bo3pocia. M3mydenne (konebanus) KAKUM-TO 00pa3oM H3Me-
HSIET MOMEHT MHeplHu (Ipy0o roBOpsi, pa3lyBaeT WM CAyBaeT IIAPUKH Be-
IIeCTBEHOB) W TEM CaMBIM (B 3aBUCHMOCTH OT OajlaHca MOTOKOB H3JIYUICHHUS)
CHIDKAeT WIM TOBBIIIACT TeMieparypy. HemaBHO oOHapyKeHO BpalleHue
MoJleKyn ¢yimepeHa BOKpyr cBoeil ocu. Yacrora mx Bpamenus npu 300 K

cocrasmster fr=10'">c™". Cmotpn hitp://www.ivanov-portal.ru/astron/16.htm

ONEeKTPOMAarHeTH3M U TPaBUTAIISL.

Korga-to s 3amymaics, BOT M3BECTHBIE HaM W3 MPAKTUKH BCEBO3MOXK-
HBIE TIPOSBJICHMS XUMHYECKHX PEAaKIHUH W, HApUMEp, TaKUX (DU3MIECKHX
SIBIICHUHA KaK AJIEKTPOMarHUTHBIE MBI OOHapy)KHBaeM B JEATEIFHOCTH Opra-
HU3MOB. A TpaBUTAMOHHBIC 3PPEKTHI OPTaHNU3M Kak Obl HUT]IE HE MPOSIBIIS-
€T, BAPHbHPOBAHNUEM WX WHTCHCHUBHOCTH.

Ho rtak mu 310? Benmp, Hampumep, CBOOOIHO IMajarolnas KOIIKA C
MMOMOIIEI0 BPAIICHUS XBOCTa IEPCBOPAYMBACT CBOE OCTAIbHOC TEJIO U
npu3eMysieTcs Ha nanku. TyT Mbl HaOMr01aeM, Kak MOCPEICTBOM IPYIUPOBKU
BpaleHun BEIIICCTBEHHBIX OpraHoOB KOIIIKH, 9TH OpTaHbI
00pa3yloT JIOKaJIM30BAaHHYIO B CBOOOJHOM MPOCTPAHCTBE CTAOHIBHYIO
acCoIMaInuo, 00JIAMAIONIYI0 BHYTPUCUCTEMHBIM 3()(PEKTOM TpaBUTAIIHH,
Onmarojaps JEWCTBHIO TPUHIMIA KpyroBow mHepumu. Ho co3mate Tary 3a
c4€T paboTHl BHYTPEHHHUX CHJI M MOTHATHCA 3a NITHYKON OHAa HE MOXKeT. s
9TOTO YKa3aHHYIO aCCOIMAITNIO CIIEAYET JOTIOTHUTh HEKUM BEChbMa HHEPTHBIM
TEJIOM, HanpuMep, 3eMiIEi. MBI, ¥ He TOJLKO MBI, UMEHHO TaK U XOIHM.

DBOJIIOIUSA HEMUHYEMO TpUBea Obl K TOMY, YTO KOIIKH JaBHO OBI Jie-
Tanu, OyJab B MPUPOJIC MUHUMAJIBHBIC TIPSATIOCEUIKA K O€30IIOPHOMY JIBHIKE-
Huto. Ho Kak TOJBKO Y «BpAIIAOMICHCS KOUIKWY IMOSIBISETCS OMOpa, TaK U
MOSIBIIACTCS. BO3MOXKHOCTD CO3TaHUS TATH.

Omnopa — pyroe MHOTO 00Jiee MACCHBHOE TEJI0 — UTPAET POJIb BHEITHETO
BO3JICHCTBUS, N3MEHSIIOIIEI0 MOMEHT UMITYJIbCA KOIIKH, YTO OPOXKIACT
MOMEHT CHJIBI, TO €CTh «CHITY TSTH.

Co3znaresnsiM 0€30MTOPHHUKOB.

Korna MHe, kak skcrepTy, ObIBaeT HEOOXOAUMO "yTOMHUTB" 0YEPETHOrO CO3AATEIs
0€30MOpHMKA, MHPEAIaralo HCTEPSIIEMYy aBTOPY TaKOTO 4yd0-M3/CINs CICAYIOMNNA TeCT.
JlaBaiiTe mojBeCMM Baml — 4YyAO-almapaT Ha TPOCHKE, COGANHEHHOM C Pejie ero BKIOYCHHS,
Ha BBICOTE 9-T0 3TaXa, a OTOM, KOT/1a OH MEPeiIET B HEMOABUKHOE COCTOSIHHE, — OTLEITHM OT
TpOCHKa. AIMapaT JOJDKCH BKIFOYUTHCS B PaboTy M mepediTh B CBOOOJHOE MaJCHHME.
U, ecnu MecTo IafeHuUs anmapaTa Ha 3eMIII0 OyIeT OTINYaThCs XOTs OBl Ha METp OT TOUKH
oTBeca, To aBTop npaB. [Toka emé H1 OJMH anmapaT He MPOIIEN JaHHBIA MIPOCTOH TecT!
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Inuunkibl [Itonemes u 3¢ppext xanndexona

Mpu1 6uoum He mup, a cooepacumoe ceoezo yma. Jlama One Hupan

SBnenue, HazpiBacmoe 3¢ dexkrom JKaHMOEKOBa, 3HAKOMO MHOTHM.
Tem He MeHee, KpaTkoe omucaHue http://www.orator.ru/int_19.html. 3nech
K€ MOKHO MTOCMOTPETh U BUJICOKITUIIBI C IeMOHCTpanuei aQQexra.

«Dpgpexm [icanubexosea cocmoum 8 CMPAHHOM NOGEOEHUU Nemsauje20 8pa-
warowezocs mena 6 nesecomocmu. Koeoa xkocmonaemul pacnaxosevisanu 0ocmas-
JIEHHbI Ha OpOUMY 2py3, Mo UM NPUXOOUNOCL OMKPYYUBAMb MAK Ha3bléaemble «Oa-
pawikuy — eaviku ¢ ywkamu. Cmoum yoapums no YWKy «6apawikay, u ox cam pac-
Kpyuusaemcs. 3amem, packpymusuiuco 00 KOHYA U COCKOUUS C pe3b008020 cmepaic-
H3A, 2alika npoooadcaem, 8pawdsACs, iemenb N0 UHEPYUU 68 HEBECOMOCTNU (NPUMEPHO
Kak aemawul epawaowuiics nponeinep). Tax éom, Bradumup Anexcanoposuu 3a-
Memun, umo npoiemes npumepHo 40 caHmumempos ywkamu enepeo, 2aika 80pye
cosepuiaem enezanmuulii nepesopom Ha 180 epadycos u npodondxcaem nemems 8 mom
JiIce HANPAsNIeHUU, HO Yce YWKAMU HA3A0 U 6pAWAACh 6 Opyeylo cmopowy. 3amem,
onsims nponemes canmumempos 40, eaiika cnoea denaem Kygvipok Ha 180 epadycos u
npooondicaem iememy CHOBA YUKaMu 6nepeod, KaxK 8 nepsulii pas u max oanee. Jlxica-
HU6EK08 HeOOHOKPAMHO NOSMOPSL IKCHEPUMEHM, U Pe3VIbMam HeusMeHHO Noemo-
paaca. B obwem, epawarowancs 2auka, 1emauds 8 He6eCOMOCmuU, cogepuiaen pes-
xue 180-epadycuvie nepuoouyeckue nepesopomol kadxcovie 43 canmumempa. Taxoce
OH Npo60oBANl BMECMO 2alKU UCNONb308AMb Opyele npeomempl, Hanpumep, niacmu-
JIUHOBVLIL WAPUK C NPUTIENTIEHHO K HeMY 00bIYHOU 2aliKOl, KOMOPblll MOYHO MAK Jice,
nponemes HeKOMoOpoe PACCMOSIHUE, COBEPUIA MAKUE Jice BHE3ANHbIE NEPEeBOPOMbLY.

[TomoOHBIE MaHEBPHl TPEOYIOT 3HAYMUTENHFHOTO KOJIWYECTBA DHEPTUH,
KOTOPO#l B YCIOBHUSAX HEBECOMOCTH y MOJOOHOI0 MacCHBHOTO OOBEKTa HE
HAMEETCs, a CIENOBATEIBHO, B PE3yJIbTaTeé TAKUX JHEPrOEMKUX MaHEBPOB
00BEKT JOJDKEH OBLI OBbI MOCIIE KAXKIOTO KYBBIPKA 3aMEJISATh WM JaXKe BO-
BCE MPEKpaTUTh cBoe BpauleHue. OAHAKO raiika Mpojoiikalia CBoe MOCTyMa-
TENFHOE W BpamaTeIbHOS MBIKCHUE 0€3 MPHU3HAKOB 3aMEIUICHHUS, MPOIOI-
JKasi BBHITIOJHATH KYBBIPKH. K COXKaJCHUIO, YIOBICTBOPUTEIHHOTO OOBIICHE-
HUS SHEPTETUKH 3TOTO 3 eKTa B IeYaTH A0 CUX MOP TaK M HE OBLIO Tpe-
CTaBJICHO.

Iocmotpen memonctparuio 3ddekra, npencrapneHuyro JxaHuOeko-
BBIM, U HE YBUICH B 3TOM 3 PeKTe HHYEr0 TauHCTBeHHOro. Ha MHTYyWTHB-
HOM YPOBHE BCE Cpa3y CTaJo MOHITHO, MOHSATHO, YTO HAOII01aeMOe SIBIICHUC
— 9TO SIBJICHHE KMHEMAaTHYeCKOro, a He JWHaMuieckoro xapakrepa. Cama
MKC Hukakoro 3aMeTHOro ()M3MYECKOTO BIUSHHS Ha JBIKCHHE Oapaiika
OKa3aTh HE MOXKET, Oapaliek, Kak W CTaHIUS, IBMXKETCS TOJNBKO TOJ JeHCT-
BHEM I'PaBUTALMOHHBIX U UHEPLHUOHHBIX CHJI. A 3TO CHUJIBI, B OTJIMYUE OT CHJI
nIeOpPMaMOHHOTO XapakTepa, — CHIbl 00BEMHBIE, CHIIBI (DUKTUBHBIE, ITEepe-
BOPa4YMBaTh HUYETO HE MOTYT.
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W, cnemoBaTenpHO, NPUYMHONW BHMICHUS KyBBIPKOB Oapalika MOXKET
OBITH TOJIBKO HETIPEpPBIBHAS CMEHA TOYKH HAOJIOJCHMS 3a IBIDKYIIUMCS Oa-
pamkoMm, a B (U3MYECKOM IUIaHE HHMKaKHX KYBBIDKOB HE MpoucxonuT. Ky-
BBIPOK — 3T0 (anToM. Bcermomuute snunmkisl u nuddepentsr [ronemes, —
Cpe/CTBa MPEACTABICHUS CIOXHOW TPAaeKTOPUH IUIAHET, BHIMMbIE Ha He0O-
CBOZIE NPH HAOJIOJEHUHU MX C 3eMJIM, B TaK HA3bIBAEMOH — I'€OLEHTPHYECKON
cucreme. To ecTb, NBIDKEHUS KaXyILIErocsi, CTPAHHOCTH KOTOPOTO CBSI3aHBI
CO CTPaHHOCTHIO BHIOOpa TOYKM HAONIONEHHWS, XOTA HAOJIOAATENb HHUYETO
CTpaHHOTO B HeH W He BUIUT. To ecTh, 3pdekr [xaHnmOekoBa MOXOX Ha
IBIDKCHHE Oapallka Mo HEKOMY SIHIHKIY, KOTOPBIH B CBOIO O4Yepelb JIBHU-
JKeTCs TI0 HeKkoeMmy nuddepenrty, https://ru.wikipedia.org/wiki/Dmummkn

W3zBneus HaM cMbIct addekTa U3 TIIyOuH CBOEH MHTYHLINH U TIEPEMECTUTH
€ro Ha ypOBEHb CO3HAHUs, IIOMOIJIO OOpalleHHe K 3aMedaTesIbHOMY y4yeOHO-
My T[OCOOMIO JUIs  CTyAEeHTOB (um3mueckoro ¢axynprera CaHKT-
[TerepOyprckoro rocynapcTBEHHOTO YHUBEpPCHTETa «3aKOHOMEPHOCTH Ke-
MJ1epPOBbIX JBHkeHHil. JIabopaTopus KOMIBIOTEPHOr0 MOAEJHPOBAHUS.
ABTOp moco6us — mpodeccop byrukos E.M. Ha aTo mocobue u apyrue Tpyasl
BytuxoBa E.J.BbIBeN I'yri yepes3 3alpoc «ABIKEHHE Tesla, OPOIIEHHOTO IIOX
yrJIoM K opoutey. [liisi noHuMaHwus ¢yt addekra, 10CTaTOuHO NPOYUTATh TIaBy
13 manHoro nmoco6wust. [Ipodeccop, mo cyTH, 37ech yiKe 00BICHIIT ekt
JxannOekoBa, HO KOMY BCE-TaKM 4TO-TO €IIE€ HENOHATHO, PEKOMEH-
JIy10 00paTUTHCS K JpyToi ero padore
http://butikov.faculty.ifmo.ru/Planets/Motion_1.pdf

Tam, Ha cTpanune 14, Bc mpekpacHO HM3JIOKEHO C PUCYHKaMu U 0e3
¢dopmyn. He Oyay mpuBomuTth 37€ch moapoOHOE colepikaHHe TeKCTa Mpo-
(eccopa, a TO OH NPEAbIBUT OOBHHEHHS B IUiaruare. [1oaToMy, TOJIBKO He-
CKOJIbKO LIUTAT U3 €ro paboThl M PUCYHOK, UIYIIMH y HEro mnoj Homepom 12
(3mech kak puc. 1).

«... Mbl pACCMOMPUM NACCUBHOE OMHOCUMENbHOE O8UdICEHUE OpOU-
MATLHBIX Mel HA npumMepe O8UdNCeHUs HebOabUO020 npeomemda, OPOuLeHHO20
KOCMOHABMOM 8 c80000HbIU Noiem ¢ bopma opobumanvrou cmanyuu. Kaxum
Veuosim 0gudicenue npedmema KOCMOHABNbL OPOUMATbHOU CIMAHYUU ... »

«Mooicno nokazame, ymo K020a HA4ANLHASL OMHOCUMENbHASL CKOPOCMDb,
Manas no CpAGHEeHUIo ¢ OpOUMATLHOU CKOPOCMbIO, HANPABIEHA MOYHO hep-
NEeHOUKYIAPHO CKOPOCMU CIMANYUY, MPAEKMOPUs OMHOCUMENbHO20 08UdICe-
HUs npedcmagisiem cobol INIUNC, 60IbUIAL 0Cb KOMOpo2o 6080e 00.buLe
manot. Teno 6ydem nepuoouyecku 8038pauamvbcs K CmaHyuu, Koeoa 0onoi-
HUMEeNbHAs CKOPOCMb HANPAGNIEHA 8EPMUKAILHO 6HU3 (KAK 6 pACCMOMpPEH-
HOM npumepe) unu 66epxy.

«Ecnu y nauanvnoii ckopocmu ecmv xoms 0bl HeDOMbUIAA COCMAG-
AA0WAA 600716 OPOUMATLHOI CKOPOCMU CHAHYUU, MPAEKMOPUs OMHOCU-
MeNbHO20 O8UNCEHUS Yoice He OyOem 3aMKHYMOU, m.e. OpPOueHHbII npedmem
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He Oydem 6036pawjamuvCs K cmanyuu. B omunocumenvsnom ogudicenuu npeome-
ma, Kpome nepuooudecKux COCMasiaiowux, Gyoem npucymcmeosams TaKxe
U «BEKOBOW) UJICH, BBI3BIBAIOLIMII IOCTOSIHHBIN «yX00 mena om cmanyuuy.

Uro u nzobpaxkeHo Ha puc. 1. Ot cebs nosicHio, npodeccop, Kak Harmuca-
HO B ero padboTe, CTPEMHTCSI «OPOCHUTH» MPEIMET MOCHIbHEE (BUAUMO H3 CO-
obpakeHHi 0€30MMacHOCTH), CO CKOpOCThIO 10 20 M/cek, a J[>kKaHMOEKOB BBI-
MycKaeT Oapaliek co CKOPOCThIO — mopsiaka 1 cM/cek (mocuuTaiite, CKOJIBKO
Oapamek nemaer 00OpOTOB B CEKYHIY M OLEHHTE pa3Mmep mara pe3n0sr). Bor
BCE BHJCHHS UyIECHOTO IOBEACHUS Oapalka M pa3BUBaroTca y JannbOexoBa
BHYTPH CTaHIMH (SMHUIHKI C JOCTaBKOW Ha IOM), a HE B OTHAJICHUH OT HeE,
KaK B pacuérax M pacCyKICHHIX yBakaeMoro mpodeccopa. Emé pa3 Hamommu-
HAI0, JBIJKETCS HE TOJBKO Oapaliek IO SMUIUKITY, caM JIHIUKI TOXE JIBU-
KeTes 1o MUPPEepeHTy, KaK HE3ATATHBAOIIUICS Y3 METIIA NePEMEIACTCS MO
BepéBKe. SICHO, YTO Ty YacTh TPACKTOPHH, KOTOPAsl MPOXOIUT MEKIY y3JIaMH,
KOCMOHABT HE BUJIUT, KOO CaM JICTHT MOYTH C TOH k€ CKOPOCThI0. OH BHUIWT
JIBIDKEHUE Oapalika TOJBKO B y3J€, IJIe BHIMMOE IEPEMEIICHHE MPOUCXOTUT
HE ¢ KOCMHYECKIMHU CKOPOCTSIMH.

Puc. 1 npodpeccopa Bytukoea A. M.

Puc.2 mon

Ha puc.2 mokasano, kak Oapaiiek 4e;THOKOM MPOXOIUT B y3Jie TyIa-Croaa
U, 3pUTENHHO (BUPTYaJbHO) KYBBIPKAsICh, MEPEXOAUT B clenyromuil y3en. Ha
caMoM Jiejie, TIOCKOJIBKY 3/1eCh TMPUCYTCTBYET «BCKOBOIY WIICH, BBI3BIBAIOIITHIA
CUCTEMATHUYCCKHUI «yXO/I» Tela OT CTaHIMW, TO BHIUMOC JBIDKCHHE Oapaiika
OyzeT COOTBETCTBOBATH PHC. 3.
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3nmech, Ha puc. 3, KpyXKKamMu HeOSCHOTO IBETa, NMOKAa3aHBI 30HBI «KYBBIpP-
KOB» Oaparmka.

Breiiam Bam emié oHY «BOCHHYIO TaifHy», JeMOHCTparus 3¢ ¢dekra sBHO
TIIATEEHO MOATOTOBICHA. JTO IIYTKA BBICOKOTO Mojéra — myTka Poccuiickoi
aKaJeMUU KOCMOHABTHKH, ajJpecoBaHHas akagemukam PAH. Ha To, 9to 31O
IIyTKa, HAMEKAeT BUJ Kpere)ka KOCMHYECKUX I'PY30B — MAaCCHBHBIN JKeJIe3HBIH
00T M COOTBETCTBYIOIIAs raiika. IT0 KpeméxK I TPY30B, KOTOPHIE HENb3s 3a-
CYHYTh B TPY30BOH OTCEK TpaHCIOPTHOTO Kopabis. BeiBox Ha opOHTY KaxIoTo
KHJIOTpaMMa CTOUT CTOJIBKO e, CKOJIBKO CTOUT HETIoXast HHOMapKa.

KcraTtn, Tam ke OeMOHCTPHpYETCS W aHAJOTHMYHOE ITOBEIEHHIO Oaparmka,
MOBEJIEHHE KyCKa TJIaCTUJIMHA, C BIABJICHHOM B Hero raiikoi. IloHsTHO, raiika
3/1eCh aOCOJIIOTHO HE MPHUYEM, €CIIM BMECTO TaiiKU MPHIICITUM KYCOYEK ILIACTH-
JIMHA JPYTOro I[BETa, TO YBHJUM, TO ke camoe. KcTaTu, ¥ KOCMOHABTHI, MPH
MePEMEIICHUSIX, BO BHYTPEHHUX OTCEKaX CTAHIUH, OJDKHBI OIMIYINATh Ha cebe
nposiBienus apdekra >kannbekosa (Tuna raiku B ruactuwinHe). Tak uro 06
9TOM SIBJICHUU U3BECTHO JaBHO. [IpoCTO He OBUIO MOIXOJSIIEro ciydasl y KOC-
MOHABTOB, 4TOOBI noHecTH MH(popMarmio o0 3ddekre no obuTaTeneld 3eMiIu.
Ecnm, koHeuHO, KOCMOHABTHKA He (eiK.

Ho, ckaxyT ckenTuku, Beab HAOMIOJACTCS CMEHA HANpPABJICHUS BpaIleHUs
Oapamika mocie KyBbIpka! Kakas e criia mMpOU3BOANT OTO MEPEKpyIUBaHUE? —
nIa Hukakasg. TyT Bc€ O4eHb MPOCTO, MOHATHO Aake 0e3 oOpamieHns K yICHHIM
IIronemes, Kerepa u bytukona E.W. IlocMoTpuTe Ha pUCYHOK.

/
!

P

Joctarouno noBepHyTh Bpamiaromeecs teio Ha 180 rpaaycos u, u3 Toi
e TOYKU HAOJIOICHHS, TO )KE CaMOe BpaIlIeHUE, TOTO Ke CaMoro Tefa, oyaet
CMOTPETHCS IPOTUBOIOIOKHO HampaBieHHbIM. bojee Toro, caMo Teno Mox-
HO W HE TIepEeBOPAYNBaTh, JOCTATOYHO CMEHHUTH TOUKY HAOIFOICHIIS.

Hampumep, B jieBOM 4acTM pUCYHKA JaH BHJ BpallaloLIErocs Teia
CBEpPXY, a B MIPaBOil YacTH — BU TOTO XK€ CAaMOTO BPAIAIOIIETOCs Tela CHU-
3y. Mmmo3ns, aHamormdHas WUTIO3HMH 3€pKaTbHOTO OTOOpaKeHWUs, MEHSIO-
IIETO MPABYIO U JICBYIO CTOPOHY MECTaMH.
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IToka HaOMpasl 3T CTPOKH, B TOJIOBY 3aKpajach KpamoOJIbHAs MBICIb,
IIPH aHAIKM3E B KHHEMATUYECKOM ACIIEKTEe OTHOCHUTEIBHOTO aBrKeHHs COH-
1a ¥ 3emMiid 6e3pa3iIryHoO, YTO TYT BOKPYT YEro Bpamaercs. Mbl )KUBEM B ce-
BEpPHOM Tonymiapuu, y Hac COJHIIE BCXOJUT HA BOCTOKE M, MEPEMEINAsich MO
YacoOBOW CTpEJIKe MO HEOOCBOJY, 3aXOIUT Ha 3amaje. A BOT y HAIIUX aHTH-
ITOJIOB, HAIIPUMEp, aBCTPAIUIICKUX TY3EMIIEB, OHO JOJDKHO BCXOAWTH Ha 3a-
majie ¥ 3aXOJUTh Ha BOCTOKE, IIEPEMEIIAsCh 110 HEOOCBOIY MPOTHB YaCOBOU
crpenku. Ha camom ke nene y antumonoB CoXHIIE IBHKETCS Tak )K€, Kak 1
Hac, ¢ BOCTOKA Ha 3amaj 1o 9acoBoit crpenke. B Cugaee — co ctopoHbl Tu-
XO0ro okeaHa. Moxet ObITh 3eMJIsT BCE-TaKH TUIOCKas, a He Imapoobpa3Has?

[IMOCKOCTs SREITTHET

Cama 3a71a9a OTHOCHTEIIFHOTO JIBMKCHHUSI HCKYCCTBEHHBIX OOBEKTOB B
KOCMHYECKOM MPOCTPAHCTBE OTHIOAE HE HOBasi. BOT uto mwer o eé mpak-
THyeckoil 3HaunMoct bytukos E.W.

Hmenno omHocumenvHoe OUIICEHUE CYUWECMBEHHO, CKAJCeM, Npu
NPUYATUBAHUU U CMBIKOGKE KOCMuueckux kopabneu. Ecnu dea cnymuuxa
HAxXo00amcs. nobaU30Cmu, 1 0OHOMY U3 HUX CO00Warom HeOOIbULYIO 0ONO-
HUMENIbHYIO CKOPOCMb, OdlbHellulee OMHOCUMENbHOe OBUIICEHUE CIYMHUKOS
He 6ydem npsmonuretnvim. Mumyuyus 30ece noogooum nac. Hasueayus 6
HEOObIUHbIX YCIOBUAX KOCMUUECKO2O0 NOJLemd NPOUCXOOUM COBCEM UHaye,
Yem 8 NPUBLIYHLIX OJisL HAC 3EMHBIX YCIOBUSIX.

Tpu usyuenuu omHOCUMENbHO2O OBUNCCHUA KOCMUHECKUX ANNAPAMos
O0BHAPYICUBAIOMCS MHO2UE YOUBUMENbHBLE 0COOCHHOCU, HA NEPBbLIl 83271510
npomugopeuaujue 30pagoMy CMbICILY U HAUEMY NOBCEOHEEHOMY ONbINY.
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IIpoaoJibHBIE BOJTHBI U COTHTOHBI
Bo Bcenennotii Hem nuueeo udeanbHo20, MOAbKo 2a3 y Pusukos

B TexHudeckoil murepatype MbI C BaMU 4acTO BCTpe4aM TEPMHHBI —
«QJIEKTPOMArHUTHBIC BOJHBI» M <QJISKTPOMAarHUTHOE M3ly4eHuey». Teopern-
KH, BOOPYKEHHBIE KAaHOHHYECKMMH ypaBHEHMSIMH MakcBeiia, «BHUIATY B
HUX OIHO W TO ke. Ho Tak 5m 3TO 3a mpenenamu naHHOH Teopuu? Bens
JIEKTPOMArHUTHBIE BOJHBI M 3JIEKTPOMAarHUTHOE HM3Iy4YE€HHE MMEIOT CyIle-
CTBEHHBIE PA3NUUusi B (PU3NYECKOM TPOUCXOKICHUH. DJIEKTPOMArHUTHBIE
BOJIHBI ITOPOXKJAIOTCSL B PE3YJIbTATE MPOCTHIX KOJIEOAHUH MacC 3apsKEHHBIX
yacTul] (HarpuMep, 3JeKTPOHOB B IPOBOJHUKE), & SNEKTPOMArHUTHOE U3IY-
YeHHE — UMEET BHYTPUATOMHOE NPOUCXOXKICHUE, OHO PE3yIbTaT CIOXKHBIX
BHYTPHUATOMHBIX TPOLIECCOB, INpeJCTaBisieTcs (OTOHAMH, HMEIOMINMHU
CTPYKTYpY (CyZsl IO CHEKTPY) COOTBETCTBYIOIIYIO CIIOXKHOCTH YKa3aHHBIX
nponeccoB. OOpa3HO TOBOPS, OCPEICTBOM IEKTPOMArHUTHOTO H3ITy<IEHUS
HE YENIOBEK C YEJIOBEKOM, a «3BE€3Jja C 3BE37J0I0 TOBOPUTY; HICKTPOMArHHT-
HBI€ BOJHBI OTJIMYAIOTCS OT AJIEKTPOMATHUTHOTO M3IYdYEHUS TaK XK€, KaKk Me-
XaHH3MBI, CO3JJaHHBIC YEJIOBEKOM, OTIIMYAIOTCS OT KHUBBIX OPTaHU3MOB, XOTS
T€ U JAPYTHe COCTOAT U3 OJHMUX U TeX ke aToMoB. Ho cnenuanuctoB (M oHH
MI0-CBOEMY IPaBbl) — 3TH TOHKOCTH HE MHTEPECYIOT, UM Ba)KHO TOJBKO TO,
YTO [0 Mepe YBEIMUYECHHUS (OKECTKOCTW)» W3NIydeHHs, BcE B OoJbIIeld Mepe
TIPOSIBIISIETCS €70 KBAHTOBBIM XapaKkTep W BCE MEHBIIIE €T0 BOJHOBBIE CBOMCT-
Ba. Ho aT1 m apyrue ToHKOCTH, HHTEpecyroT Hac. Hampumep, cienyromas u3
ypaBHeHM MakcBena, 3arajika OTCyTCTBHS IPOAOJIBHON COCTABISIOLIEH Y
JJIEKTPOMAarHUTHBIX KOJIEOaHNUI.

BunHble oTeuecTBEHHBIE yUEHBIE, HCXOS U3 HE MEHEE yOeIUTENbHBIX,
YeM KaHOHHYECKHE ypaBHEHHMsS MakcBeilla HayYHBIX NMPEINOCHUIOK, Teope-
TUYECKH JIOKa3aJi HEOOXOANMOCTh U HEHU30EKHOCTh PEATbHOCTH MPOJ0Ih-
HBIX 3JIEKTPOMAarHUTHBIX BOJH [1]. OmHaKo, CyIiecTBOBAaHHE, NPENCKa3aH-
HBIX 37IECh MIPOJOJIBHBIX BOJIH, NMOKAa 3KCIIEPHUMEHTAIFHO HE HOATBEP)KICHO.
MBI ke B CBOMX MCKAHUAX OyAeM MCXOAMTH U3 IPEATNOJIOKEHHs, YTO B MIPHU-
poze moboe koyiebaHue MMeeT (Kak MUHHMYM) W IIPOAOJIBHYIO, U Tolepey-
HYI0 COCTaBIIAIOLIYI0 OfHOBpeMeHHo. Ho, cHadama HaMm npupaércs coBep-
LIATH HEOOJIBIION IKCKYPC B 00J1aCTh HEIMHEHHBIX KOJIeOaHUH.

Emé B npoumiom Beke Obl1a JOKa3aHa NPUHIUIAAIBGHAS BO3MOKHOCTD
U TEOpeTHYecKass HeOOXOIMMOCTh CYNIECTBOBAHMS Takoro ()eHOMEHa, Kak
CcoJIUTOHHBIE BOJHBI. Kak mokaszaHo B [2, 3], OCHOBY MCCIIENOBaHUIA B 3TOM
HaTpaBJICHUU CTUMYTupoBanu padotsl O. @epmu (c [. [Tacroii, C. Yimamom)
o mpoBepke TumoTe3bl Jlebas o HeIMHEHHOCTH KOJIeOaHU B KpUCTaJLTHIe-
ckoil peurerke. Pe3ynbTaThl MX pabOT MOKa3ajiH, 4TO PaclpoCTpaHEHHE KO-
neGaHnii HEOOJIBLION aMIUIMTY/ABl Ha KyOMYeCKOW pelIeTKE ONUCHIBAIOTCS
ypaBaenueMm Koprtsera-ne Bpuza (Ppuza) — oueHb npocteiM  auddpepeHnu-
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IBHBIM YpaBHEHHEM, HO C yIUBHTEIBHBIM pemienneM. Ecinm paccmarpuBarhb
peleHne Kak pa3BHUTHE Ipolecca 110 BpeMeHH, TO QyHKuus (IpeIcTaBsio-
Imas pelieHne) CHavYaja CTAaHOBUTCS HEMOHOTOHHOH, a 3aTeM pacraaaeTcs Ha
CHCTEMY YEAMHEHHBIX BOJH, KaXJass U3 KOTOPBIX PAaCHPOCTPAHACTCS C II0-
CTOSIHHOH CKOPOCTBIO, COXpaHss cBoto (opmy. Takne nokaqn30BaHHBEIE BOJI-
HBI, COXPAHAIOIINE CBOIO CTPYKTYPY, HOIYyYHIIM Ha3BaHHWE COMUTOHOB. Kax-
IIBIA M3 COJMTOHOB MPEACTABISIET COOOH BONHY, OETYIIyI0 CO CBOEH CKOpO-
CTBIO, IPUYEM, YEM BBIIIEC U yXKE COJIUTOH, TeM ObICTpee OH ABMkeTca. Kpo-
Me TOTro, HECMOTps Ha To, 4To ypaBHeHue KB (i K,®) Henmmueiino, comu-
TOHBI «IIPOXOJAT» APYT Yepe3 Apyra, He MeHsAs HU (pOpMBI, HU CKOPOCTH, HH
aMIUTUTYABIL.

31ech aBTOp HACTOSIIIETO OMyca, NPeHeOpeTaroNiii HayYHBIM METOIOM
B MHTEpECax IMPEBPaTHO MOHUMAEMOT0 MM JIEJIa, TOPOIUTCS BEIABHUHYTH HE-
CKOJIBKO THIIOTE3, 3 IMEHHO:

® 3JIGKTPOMarHUTHOMY M3JIy4CHHUIO W DJIEKTPOMArHUTHBIM BOJHAM,
NPUCYIL CONUTOHHBIH acTeKT. B paanocBs3u (1 B ONTHKE) Mbl OCBOWJIN NPU-
€M TOJIBKO KaKOW-TO OJHOW «TpyHIbl YeJAWHEHHBIX BOJIH». BoH, KOTOpBIE
pacrpocTpaHsIoOTCs € T.H. «CKOPOCTBIO CBETaY;

e Ui IpueMa Oosee OBICTPBIX M OoJiee MEIUICHHBIX «TPYII YeIWHEH-
HBIX BOJIH» €Ille, BUJMMO, HET COOTBETCTBYIOIINX «PE30HATOPOB M JAETEKTO-
POB», a €CIIH MBI X U IPHHUMAEM, TO NPUHIMAEM HX 3aIIOMEXH;

e onbITel Ko3bIpeBa, KOTOpBIE OH MHTEPHPETHPOBAT HOBOJIBHO MHUCTHU-
YECKH, KaK MPOSBICHIE CBONCTB BPEMEHH, BIIOJIHE MOTYT OBITH CIIEACTBHEM-
COJIMTOHHOCTH H3Ny4eHus. To ecTb, (PUKCHPYEMBIil €ro JIaTiuKaMH HMOTOK
SHEPTUH, OINEPEKAIOUINNA CBET — 3TO MPOSBICHHE MOTOKA OYEHb «Y3KUX M
OYEHb BBICOKHMX)» COJHMTOHOB, PAaCHPOCTPAHSIOMINXCS CO CKOPOCTBHIO 0OJIb-
1Ieif, 4eM CKOpOCTh BOCIIPHHUMAEMOT'0 HAIIMM TIJ1a30M CBETa,

Kpome TOro, HUKTO Beb HE H3MEPsUI CKOPOCTb PaclpOCTPaHEHUS
JJIEKTPUUECKOTO TOKA B NpOBOAHHMKE. CUMTaeTcs, YTO OHA COBIA/IAET CO
ckopocthbio cBeta. Ho 3to He dakr. B 70-80 rr. mpommioro Beka, mpH mpo-
THO3MPOBAaHWN TMOSBJICHUS CYOMHKPOHHBIX HWHTETPAbHBIX CXEM, TOBOPH-
JI0Ch, YTO BO3HUKHYT CIOXHEHIIIe nmpodiemsl. Ecin pasMep TpaH3UCTOPHO-
TO Mepexosa B KpPUCTAIIe MEHbBIIE MUKPOHA, TO 33JCPKKU B COCTUHUTEIb-
HBIX MPOBOJAx (IPHUYMHA — BEIMYMHA CKOPOCTH CBETA) CTAHOBATCSA Oonee
CYIIECTBEHHBIMH, YeM BpeMs IMepeKiroueHus: Tpanzucropa. Cranu mpezsa-
raThCs CIIOYKHEUIINE aNrOpPUTMbI CHHXPO(a3upoBKH, BBOJAMJICS B OOMXO.
TEPMHUH «IKBUXpOHHas 30Ha». dakt, yto Teneps Takue CUC co3nmaHbl, a
TEPMHUHA «IKBUXPOHHAs 30Ha» — HET.

IToxosxe, 4TO B NMPOBOJHHUKAX MBI UMEEM JIEJIO0 C APYrOi «rpyrmnoi
YEIMHEHHBIX BOJH», COJUTOHAMH, PACHPOCTPAHSIOLIMMHUCS CO CKOPOCTBIO
MHOTO OoOJbIlle T.H. «CKOPOCTH CBETa». 3JeCh, Ha MaJbIX DPACCTOSHUSIX
(BHYTpH KPUCTATMYECKOH PEINETKH), 3Ta «TPYIIay MPOsBISET cels sapue

JIpYrUX.
115



Ilonos B.M. 3a npedenamu uckyccmeeHHo20 uHmesn1ekma

OTMeTHM: B IIMPOKO M3BECTHHIX KAaHOHW3MPOBAHHBIX MOEINAX (ypaB-
HEHUAX) GU3HUIECKUX MPOIECCOB (HE TOJNHKO B YPaBHEHHSIX MaKcBellia) OT-
CYTCTBYIOT NIPOW3BOIHBIC BBIIIEC BTOPOIL, 1, CIEIOBATEIHHO, PEealbHAs HENN-
HellHas AMHAMUKAa B HUX HE yuMTbIBaeTcs. YpaBHeHue xe KB comepxkur
TPETHIO TIPOU3BOJHYIO.

OOpatuMcst K TiepBoUCTOUYHUKAaM. B pabote Makcsenna «/uHamuue-
CKasl TEOpHS DJIEKTPOMArHUTHOTO moisi» 20 00IIuX ypaBHEHUH dJIEKTpoMar-
HUTHOTO ITOJIs1 YBSI3BIBAIOT 20 IepeMEeHHBIX. A IMEHHO:

e TpU YPaBHCHUS IIOJIHBIX TOKOB, (A)
® TpHW yYpaBHEHHsI MArHUTHOW CHIIBI, (B)
® TpH ypaBHEHHS DJIEKTPUIECKUX TOKOB, ©
® TpH YpaBHEHHS DJICKTPOIBIIKYIIEH CHIIBI, (D)
¢ TpU YpaBHEHUS INIEKTPHUUECKON yIPYrOCTH, (E)
e TpH ypaBHEHHs dneKTpuueckoro conpotusieHus, (F)
® OJIHO ypaBHEHHE CBOOOHOTO JJICKTPHUIECTRA, (G)
e OJHO ypaBHEHHE HEMPEPHIBHOCTH (H)

AHanu3 3TUX ypaBHEHHMH MOKa3bIBAaeT, YTO MPHUIUCHIBATE MakcBewly
NPE/ICTaBICHUE O CYIIECTBOBAHUH Y DJIEKTPOMAarHUTHBIX KOJIOAaHUH MCKITIO-
YUTEIHHO MOMNEPEUHON COCTABIISAIONIEH, — HEIPaBOMEPHO!

V3BecTHBIC HAM IO Y4EOHHKAM «4ETHIPE BEIMKHX YPAaBHEHHUS C CEMbIO
HEW3BECTHBIMU» — 3TO, (pakTHueckw, ypaBHeHHs He Makcsemna, a Iepma,
X»sBucaiiga u Jlopenna. IMeHHO U3 HHUX, a HE U3 UCXOAHBIX YpaBHEHUH ca-
Moro Makcsema, ciaefyeT OTCYTCTBHE NMPOJOIbHON COCTaBISIOMIECH y AMek-
TPOMAarHuUTHBIX Kosiebanuid. EcTh, SKOOBI, TOJBKO MONEpEYHasi COCTaBIISIO-
masi. B uém neno? Bo3moskHo, I'epry, Haiias cpenctBo oTOopa SHEPTUH TOJb-
KO Yy OJIHOW NOIEpPEeYHOI COCTaBISIONIEH 3JIEKTPOMArHUTHBIX KoJieOaHUH
("Bubparop I'epua"), TONBKO 3Ty MONMEPEYHYIO COCTABIAIOUIYIO CUEN HYX-
HBIM OTPa3HWTh B CBOMX ypaBHEHHSIX? OCTaIbHOE «OCTaBHJ 32 CKOOKaMM.
ITo-cBOEMy reHuanbHOE pelieHue.

Jlanee, HamoMuHaHWe: 4TO Takoe «BuOparop ['epua»? MHIyKTHBHO-
CTBIO U EMKOCTBIO 00TaJjaeT AaXe KyCOK MPSMOro MpoBoja. 3aMedaTeIbHON
0COOCHHOCTBIO TAKOTO KOHTYpa C paclpeleIEHHBIMU ITapaMeTpaMu sIBIISIET-
Csl TO, YTO PE30HAHCHBIE €My BOJHBI BJIBOE JJIMHHEE CTEPXHS, €rO M Ha3bl-
BAIOT «IIOJIYBOJIHOBOH BHOpaTop». BubpaTop B3anMoneHcTByeT ¢ pe3oHaHc-
HOHM BOJIHOH, mepemsnydas (oTpaxas) e€. K apyrum BomHam oH modru 0es-
pa3IuyeH.

VY crepKHS pa3pe3aHHOro MOIOJaM €CTh «HUMs COOCTBEHHOE» — «BHO-
parop I'epua». OH obnanaeT emé Oosee 3amMeyareNbHBIMH cBoiicTBamu. Ko-
I7la COTPOTHBIIEHHUE pa3pe3a BEIHKO, Mepe]l HaMH, 110 CYTH, ABa OTACIbHBIX
BHOpaTopa, BIBOE OOJBINECH pe30HAHCHOW YacTOTHl. Ecium ke BKIIIOYUTH B
pa3pes CoriacoBaHHYIO HAarpys3Ky, TO BUOPAaTOp MPEBPATUTHCS B HACTOALIYIO
aHTeHHY (Torioraet 0e3 nepensnydeHus). Have roBops:
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R =0, otpaxaer;

R = «cornacoBanHas Harpy3kay, MOTJIOIIACT;

R = o, He 3ameuaer.

«CornacoBaHHast HaTpy3Ka» COCTABISET HEKUI KpaT OT BOJHOBOTO CO-
npotuBieHust ddupa, kotopoe paBHo 377 OM. K CBeIeHHIO TEOPETHKOB,
BOJIHOBOE CONPOTHBJICHHE 3(pHpa CTOIb K€ pPealbHO, KaK M CONPOTHUBICHNE
pesucropa. Hanmune purugHoctr (COMpOTHUBIICHHUS) 0OeCIIedrBaeT CyIIecT-
BOBaHHE K0JIeOATENBbHOrO IMpOoLecca, OJHOH TOJBKO aKTUBHOCTH 3/1€Ch He-
nocratoyHo. CHHTE3 Kakoro-imbo mporecca BO3MOXKEH, €ClU ecTh (aKkTop,
KOTOPBII UTOXMUT NPOLECC cTaHOBNIeHUs. Eciii Obl MHKEHEPHI TIOBEPHIIH, YTO
3¢upa HET, TO He OBUIO OBl Yy HAC HU PaJVo, HU TCICBUICHUSI, a ObUia OBI
TOJIBKO BCEOOIIast «T€OpHsl OTHOCUTEILHOCTHY.

B nmanpHelmux paccyXIEHHUAX O MPOJOJBHON COCTABIIAIOLIEH HJIeK-
TPOMArHUTHBIX KOJEOAHMiA, BOCIOJB3yeMCS MEXaHHYCCKON aHaloruei, a
UMEHHO — BOJIHBI Ha IOBEPXHOCTH TITyOOKOH BOZBI, — TaK Kak MBI, HE 00Ja-
Jasi HeNOCPEJCTBEHHBIM BOCHPHUATHEM JIIEKTPOMATHUTHBIX KOJeOaHWH, HE
UMeeM W UX 3pUTEIBHBIX 00pa30B. MeTon aHaJOTHid, KOHEYHO, HECOBEpIIIe-
HEH, HO ¥ IpyTHe METOBI He JIydIlle, a €CIIH U JIy4Ille, TO TOJIBKO IPH MPOIUX
PaBHBIX YCIIOBHSX, KOTOpble OOBIYHO HepaBHBL Kcratm, MakcBemn nmpu u3-
JIOXKEHUU CBOCH TEOPHHM AIIEKTPOMAarHeTH3Ma, aKTUBHO HCIOJB30BAJ B Kade-
CTBE WJUTIOCTpAIMil MeXaHHYecKrue oOpasbl U aHanoruu. bomiee Toro, B cBoei
padore «/IuHamuueckass Teopus dyeKTpoMarHutHoro moiyis» (wacte 11,
1.74) oH numeT: «OaHAKO, TOBOPS 00 SHCPTHH MOJIS, sI XOUYy OBITH MOHSITHIM
OykBaibHO. Besikast S3HEpTHsS eCTh TO K€, UYTO MEXaHUYECKasl SHEPTHs, CYIIIe-
CTBYET JU OHa B (opMe YIPYrocTH, WIH B KaKOW-HUOyAb WHOH Qopme.
OHeprust B AJIEKTPOMArHUTHBIX SBICHHAX — 3TO MEXaHHUYECKas HEPTHsl.
EnuHCTBEHHBIH BOIIPOC 3aKIF0YACTCS B TOM, TIe OHA HAXOIUTCS». BOTHOBEIC
MIPOIIECCH B Cpelie CBSI3aHBI HE C IMMOTOKOM, MEPEMEIIAIONINM BEIIeCTBO, a C
nepeaadel IMIyIbca OT OJHUX YaCTHI], COBEPIIAIONINX KOPOTKHE PEryiIsip-
HBIE JIBIDKCHHSA, K APYTUM (HE AyMmaeTre ke, BBI, YTO BO3AYX, MCXOIAIINN U3
CBHUCTKa, TPOJIETAaeT ThICAYM MeTpoB). HaOiromas BONHBI Ha MOBEPXHOCTH
BOJIBI, MBI BIIQJa€M B WIIIIO3UIO, YTO BOJA HEMpephIBHO mBIDKeTcs. Ho emié
B 19-M Beke Oparbsi BeOep mokaszanu, 4To YaCTHYKU BOZBI B BOJIHE JBHIAIOT-
Csl HE BBEPX-BHU3, Kak cuuTall HBIOTOH, a M0 OKPYKHOCTSIM (3JUIUIICAM), TEM
CaMbIM OJHOBPEMEHHO CO3AaETCsl MILTIO3USI IBUXKEHUS BOJIHBIX MACCUBOB.

BoOMHBI — 3TO TOJNBKO 3pUMBIA JaHIIA(T PeabHOrO, HO CEHCYalbHO HE
BOCIIPHHHMAEMOT0 KoliebaTelpHOTO Tpomecca. IlycTp imaHmmadpTamMud 3aHU-
MaloTCs JaHImapTHEIE TU3aHHEPHI.

OdYeHb XOpOIIO 3TO ONMHCAHO W OOPHCOBAaHO B Yy4YeOHHKE (GUIUKH

P.B. Tlons (Mexanuka, akyCTHKa ¥ YY€HHE O TEIUIOTE, cTp. 302).
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Puc. 437, CBA3L JMHMI TOKA M KPYroBIX mnyTeil B GerymuX BOAAHLIX BOIHAX.
FopuaonranpHblii paL TOYCK NOKA3LIBAET YACTHUKH HOBEPXHOCTH BOIBL B COCTOA-
HHH MOKO#, IYrH OKpymHOCTeil — myTH, mnpoberaeMble HMH 1O HAIPaBACHHIO
uacoBoit crpenxy. COeaHHHB MAaleHbKHE OCMpPUs CMPesor, Mbl NOIydaeM mnpo-
UL pacmpocTpaHMIOLIEHEs BIPABO BOAHEL B KOHUE CICAYIOUIErO NPOMCMYTKA
Bpemenn. Kpyrosuie TpaexTOpHH BLIMEpUEHLI AJIS Kaxa0il BTOPOH CTpEIKH.

Pue. 2

— e LN e mmem ] i m——

W3BecTHa ycraHOBKa MareMmarHka-OypOakucra Jlexxena Jlupuxie:
«OposeBats IpoOJIEeMy NP MHHUMYME CJIENBIX BBIYMCICHUH W MakCUMyMe
HarAgHbIX uaei». Cremyst 5ToMy COBETY, HE CTaHEM NPHUOEraTh K IMOMOIIH

(hopmy, a oOpaTHIMCS K HAITUM CKPOMHBIM MIDTIOCTPAIIHSM.
Ha puc. 1 cxemarn4Ho moxas3aHo, KaK MPH JABWKCHUU YaCTHI[ BOIBI 11O

3aMKHYTBIM JJUTHIITHYCCKUM TPACKTOPHSIM, HAM SIBJISIFOTCS. BOJIHBI C HILTIO3H-
eil uX ABMXEHUs! (JIMHUS HeOECHOTro LBETa). DTO KaK-TO «ObET» ¢ MpejcTaB-
JCHWSAMH O CIIMHE >JIEMEHTapHBIX dacTHuil. [loirygaeTcs, 4to mpW aHamm3e
BOJIH Ha BOJIe, Ilepefady MMIIyJbCca CIelyeT CBS3bIBAaTh HE C KOJIMYECTBOM
JIBIDKEHUSI,  C YTIIOBBIM MOMEHTOM YaCTHIL BOJIBL.

Vike, Ha IEPBOM JUIMIICE, BUIHO, YTO Y KOJIeOaHMH YacTUIl BOJBI (He-
NPEpHIBHOE JIBI)KCHHE TI0 AJIIUIITHIECKOH OpOUTe, 3aHUMAIOIIEH OTHO M TO
K€ MECTO B IIPOCTPAHCTBE) €CTh IONEPEYHasi U IPOJOIbHAs COCTABIISIOLIHE.

Ha puc. 2 nmoka3zaHo MeXaHMYECKOE YCTPOWCTBO 1A 0TOOpa (IKCTpak-
IINH) SHEPTHH Y NONIEPEUHON COCTABIISIIOLICH BOJIHBI (MEXaHUYECKHH BHOpa-
top I'epua, mpuémuas antenHa). [louaTHo, uTo Hanbosiee d3hHEeKTUBHO dHEP-
rust Oyner oTOMpaThes, eciy IIMpHHA JHHINA MOIIaBKa OyIeT COCTaBIATH
TIOJIBOJTHEI, & «COTJIACOBAHHAS HArpy3Ka» — yNPYrOCTh MPYKHHA BBEPXY pa-
MBI, OyZIET COCTABIIATH TIE-TO YETBEPTHh OT apXHWMEIOBOW CHIIBI (BOJHOBOTO

COTIPOTHBIICHUE BOJIBI).
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MexaHNYeCKyl0 3HEPTUIO IMONEPEYHOr0 BO3BPATHO-IOCTYNATEIBHOTO
JBIDKEHUS JIETKO TPEBPATUTh B Jpyrue Buabl 3Heprun. Ho kak morio Obl
BBITJISIIETh YCTPOWUCTBO YISl OThEMA YHEPTHH Y MPOJOJILHON COCTaBIISIONIEH
BoNHBI? Buaumo, Ui Havyana HY»XHO NMPUAYMaTh — KaK pas3/ieiuTh 3TH CO-
crapiaomue. O4eBUIHO, €CIIN OCYIIECTBHTh OTOOP HEPTHH Y MOMEPEIHOH
COCTaBJIAIONIEH KOJIeOaHHsI, TO SHEPTHsI €T0 MPOIOJIBHOM COCTaBIIIONICH CO-
XpaHUTCA. XapakTep BO3HUKILIETO II0CJIE STOH OIepalyy SBICHHS, MOACKa-
JKET: YeM MOXHO BOCIOJIB30BATHCS ISl YHPABISIMOTO OTOOpa MOIIHOCTH Y
IPOJONBHON cocTaBistomeil konebanns. Ho He HampacHO e Mbl MYUHIH
YUTaTeIIsl MPEACTaBICHUSIMUA O COJIMTOHHBIX BosHax? CrenaeM npennosioxe-
HUE, YTO 3/1eCh KoueOaHus, JINITUBIINCH MOTIEPEYHON COCTaBISIONIEH, IKCT-
parupyroTcs B BOJHBI COJMTOHHOTO THIIA, CBOETO pojaa IyHaMH. JTO, B
NPUHLKIIE, HAOIIOIAEeTCsl, HAIIPHUMED:

eciu (pUC. 2) UCTOYHUK KOJeOaHNH PACTIONOXKUTH CJIeBa OT HAIIIETO IT0-
IUTaBKa-BUOpaTopa, To B 00IACTH cIipaBa OT HEro, TAE SHEPTHs MPOAOILHOM
KoJie0aHMsl COCTABJIAIONIEH yKe IMOIJIOLIeHa MOIIaBKOM-BUOPaTopoM, — OT-
MeuaroTcsi OBICTPO Oerylire BOIHbIC HAaKaThl, KaK IlyHaMH (HaJ PhIOKOii),

BOJIM3M OOJIBIIMX aHTEHHBIX ITOJICH NPUEMHBIX PAIHOLEHTPOB, HAOIIO-
Jarotcs 3PeKThl, aHOMAJILHBIE C TIO3ULUI TEOPUU PaUOCBSI3H.

Onwupasich Ha TOJIBKO YTO CKa3aHHOE, BHOBH NPHOETHEM K aHAJIOTHH.
Hamm wiutiocTpanyy BOJTHOBOTO ITPOIIECCca Ha MOBEPXHOCTH TNIyOOKOH BOJBI
JIEMOHCTPHPYIOT €ro pa3BUTHE Ha (pOHE NBYXMEPHOH MOBEPXHOCTH, IIIOCKO-
CTH, C BBIXOJIOM 3a TIPEJIENBl IBYXMEPHOTO IIPOCTPAHCTBA, @ JIEKTPOMATHUT-
HBIE BOJIHBI — BOJIHBI ITPOCTPAHCTBEHHBIE, U1l UX OMMCAHUS HEOOXOIMM BbI-
XOJ 3a IpeAensl TPEXMEPHOTo HpOCTpaHCTBa. J[omkKHOE NpencTaBiIeHHE O
HUX MOXET OBITh MOJIYYEHO ITyTEM COTIOCTaBJICHHS ¢ mporieccoM pocta. O0-
pasHylo UHTepIpeTauuto npouecca pocta nan I[1.J1. Ycenenckuit [4].

Pocr, numier oH — 3TO HE TOJNBKO YBEJINYEHHE WM YMEHBIICHHE B pa3-
Mepe, HO U JABWXKEHHE, MPoHcXoisiee Bo BpeMeHH. [IoaToMy Bce TOUKH Ky-
0a IpHU pacUIMPEeHUH W CXKATUHM HE BO3BPAIIAIOTCS HA MCXOJIHOE MECTO (KO-
OpAMHATa BPEMEHH), a OMHCHIBAIOT HEKOTOPYIO KpHBYIO. PocT — sBieHume
HennHeiHoe. B mpomecce *KMBOTO pocTa pacCTOSHHS MEXKAY MOJIEKYIaMH
(TOuKamM) He MPOCTO PACIIUPSIOTCS, & 3aAMOJIHSIOTCS HOBBIMU MOJIEKYJIaMH,
KOTOpBIE TIPH JalbHEHIIEM PACIINPEHHUH, B CBOIO OYEPE/b, TOXKE YCTYMaIOT
CBOE MecTo JpyruM. Takoe MpeicTaBUTh O€3 NMPUBJICYEHUS] YSTBEPTOIO M3-
MEpEeHHsI HEBO3MOXKHO, & C YETBEPTHIM U3MEPEHUEM — TPYIHO, HO BO3MOX-
Ho. Hanpumep, 3aBs3p 516710Ka co3maeTcst 61aroaapst HEIPEPbIBHOMY JIBIDKE-
HUIO BO BPEMEHHU M YKJIOHEHHUIO B ITPOCTPAHCTBO. 3aBs3b OT 0JI0Ka, TEM Ca-
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MBIM OTJIEJICHA YETHIPHMS MECSALaMHU JABMXXECHUSI €r0 MOJICKYJI B YETBEPTOM
N3MEPEHNH, a TEOMETPUYECKasi CXEMa €ro pocTa MOXKET CUMTATHCS Auarpam-
MOH 4YETBEPTOrO M3MEpeHUs. UeTBepToe M3MEpEeHHE HPOTIISAABIBAET CKBO3b
pactymue ¢opmsl B npupojne. CHEXHMHKA M AepeBbsi 0€3 JHCTHEB SBISIOT
YeJIOBEUECKOMY B30pY CIIEIbl JIBMXKCHUS MOJIEKYN B IIPOCTPAHCTBE YETBEp-
TOTO M3MEPEHHs, KOTOPbIE OCTAIOTCS Ormarofapsi TOMy, YTO JIMHHUHM JBHXKE-
Hus (pocta) He ucyesatot. Tak, Harpumep, Oaronapst TOMy, 4TO CJIEAbl poc-
Ta YETBIPEXMEPHOT'O Tejla COXPAHSIOTCS, YEJOBEK BUAUT NMPUYYJUIUBBIE, HO
YAUBUTENBHO CUMMETPUYHBIE (DOPMBI CHEXXHHOK, a B APYTHUX CIydasx — JH-
CTBEB, [1BETOB. [lomydaeTcs, 4ro, qake 001anast TPEXMEPHBIM BOCIIPHATHEM,
MBI CIIOCOOHBI CONPHUKOCHYTBCS C YETBEPTHIM HM3MEPEHHEM, YBHUIECTH €ro
crenpl. [l nroOuTeneit HarmAJHOCTH MOXHO IPUBECTH 00pa3 TeccapakTa —
YEeTBIPEXMEPHOT0 Ky0a. I MImoTeTH4YeCKN MPENCTaBIsATh €T0 MOXKHO Kak Oec-
KOHEYHOE KOJIMYECTBO KYOOB, Kak Obl BBIPACTAIOMINX U3 oxHOr0. OHaKo ec-
JIM TIPH 3TOM TIOTIBITATHCSI MBICIIEHHO CMOJICITUPOBATh ABHKECHUE B YETBIPEX-
MEpPHOM IIPOCTPAHCTBE, TO OHO HanboJee aeKBaTHO MEPENACTCsl aHAOTHei
MIPOLIECCOB PACIIUPEHUSI M CXKATHUs, KOTOPbIe HAOJIONAIOTCS B TPEXMEPHOM
npoctpaHcTie. [IpUHIMITHATIBHO BasKHO, YTO MPHU ATHUX MPOIIECCaX BCE TOUKHU
PACIIMPSIOIIETOCSA U COKMMAIOIIETOCsT TeNa ABHKYTCS OJHOBPEMEHHO (TI0 pa-
JIMycaM), COXpaHssi B3aUMHOE Pacloj0oKEeHHE OTHOCUTENIBHO 1IEHTPa, U JIpyTr
JIpyra. 3aMeTHM, YTO COXPaHSIOIAsACs B IIpolecce IPOCTPAHCTBEHHO-
BPEMEHHOTO PACIIUPEHNUS CBSI3b BCEX TOUEK TeccapakTa MEXIy cOOOH BakHa
JUIl TIOHNMMAaHUSI 4eTBEPTOro mi3MepeHus. Ourypa ocraercs CHMMETPUYHON
JlaKe B CiIlydae €e PacCMOTPEHUSI HE C TOYKH 3PEHUSI OCHOBHOTO IEHTpa
cuMmMmeTtpud, [ToaTomMy Kaxas Touka COCOOHA BBICTYNATh LIEHTPOM, COXpa-
HSISI MEXKIY MOJIEKYJIaMH YE€TBIPEXMEPHOTO TeJla TANHCTBEHHYIO CBA3b.
Crenyer oTMeTuTh 1 emé ogHO obcTosTenbeTBO. [Ipn paccmoTpernn
PagMBOIH KaK Mpolecca pacpoCTPaHEHNs ONepeyHbIX Kosebanuii adupa,
K 3¢upy Bo3HUKaeT TpeOOBaHUE OBITH YYTh JIU HE aOCOIIOTHO TBEPIBIM
(moriepeunble KoJIe0aHus), a B APYIHX ciydasx oT adupa TpeOyercst OBITh
CBEPXpa3psHKEHHBIM MAETBHBIM ra3zoM. MHade rosops, a¢up momkeH ObLI
HMETh JI0OBOJIHO MapaJoKCalbHbIC, B3aNMOHNCKIIOYAIOIINE CBOHCTBA: OBITh
CyNepynpyriuM H cynepTBEPAbIM, YTOOBI MTHOBEHHO YCIIETh IepeiaBaTh Ha
HEBEPOSATHBIE PACCTOSIHUS MEXaHWYECKHE B3aMMOJCHCTBHSA, U B TO Xe ca-
Moe BpeMsl OBITh HACTOJIBKO NMPO3PAYHBIM, YTO A0 CHX IOP €T0 HUKAKHMHU
SKCIIEPUMEHTAMH 3apErHCTPUPOBATH TaK U HE yJajoch. PaspemMo i 310
npotuBopeure? B 50-x romax npomnuioro Beka COBeTCKUi yueHslil PuBkunm,
MIPOCTpENUBasi CTPYIO BOJBI IyJIEH JTOKa3al, YTO BOJA B 3THX YCIOBHAX Je-
MOHCTPHpPYET cBoiicTBa TBEpHOro Tenma. CTpys pasieTaeTcs yriaoBaTbIMU
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OCKOJTKaMH, KOTOpEIE, TIpaB/ia 04eHb OBICTPO MpeoOpa3yroTcss B 00TeKaeMbIe
karuid. [Ipu BRICOKHX CKOPOCTSX, OT CKOPOCTH 3BYKa U BBIIIIE, U CTPYS rasa
IPEKTHPYET, 00peTaeT CBOWCTBA TBEPAOTO Tela, el BBINIC CKOPOCTh — H
a¢up TBepaeer. CYIIHOCTE MPOSBISIETCS, €CITU SIBICHHUE CYIIECTBEHHO.

ITox Bo3melicTBueM mumodisi ['epria — mpu OBICTPON TEPEMOTIOCOBKE
TTUTIONIS, B AHPE CO3MAIOTCS yIapHBIE UMITYJIECH. MHT IPOX0KICHUS TaKO-
TO UMITyJIbca depe3 3(up 3HaAMEHyeTCs IepexoJoM 3(upa B 30HE MPOXOK-
JICHHUSI IMITyJIbca B WHOE (TBEpAOE) (pa30BOE COCTOSHHE. A KOJEOaHUS ITHX
TBEPIBIX CICOB MPOXOKIACHUS "KECTKUX" HMITYyJIHCOB CHMIITOMATHYCCKU
BBIPAXXACTCSA TPOSBICHUEM B 3(pUpe KOJICOAHUH IMOIEPEYHOTO XapakTepa
(BomHa-yactuia). Kak mokasaHO BbIlle, MPOJAOJGHAS U IIONEpPEeYHAs
COCTABIISIONIAS €CTh B TFOOOM KOJICOAHHMH JIF000H Cpelibl OJTHOBPEMEHHO.

Heckonpko unas cutyarms co ceeroM. I'-H KepH, xuBymuii Heine B ['epmanun,
3ajacs BOIPOCOM, «pas3jlaraeT JHM MpH3Ma COJHEYHBI CBET Ha I[BETOBHIC
cocrapisionme?». B pesysibraTe sKcrepUMeHTa, OH HafA&XKHO YCTAHOBHI, YTO CBET
paszensieTcs Ha I[BETOBBIE COCTAaBIAIONIME HE TPH BXOJE B MPH3MY, a TOIBKO IPH
BeIXxozie n3 He€. Tak Kak HPHHATO CUYNTATh, YTO CKOPOCTH CBETa BCEX I[BETOB B
BO3IyXE MPAKTHYECKN OAMHAKOBA, TO 3TO Pa3/eleHHe HEBO3MOXKHO OOBACHUTH HU HA
OCHOBE BOJIHOBOH, HU Ha OCHOBE KOPITYCKYJIIPHOH TEOPHH CBETa.

BcroMHII PO COHOMIOMUCIIEHIINIO — U3ITy4€HHE CBETA I0J] BO3AECHCTBHEM Ha
BEIECTBO (MKHUAKOCTB) XKECTKOTO YNbTpa3sBykKa — B Pe3yNbTaTe BO3HUKJIA MBICIb.
CBer He ecTh AIEKTPOMAarHuTHEIEe Kosiebanus (konebanust 3hupa), HO OH pe3yiabTaT
M3ITydeHNs (IMHAINH) HEKUX JaCTHI] U3 BEIECTBA MO BO3IEHCTBHEM Ha BEIIECTBO
KECTKUX KoseOaHuii (BOJTHA MOPOXKAromas yacTunbl). Kak Ta m0bUIb, MOAHUMAaeMast
aBTOMOOMJIEM Ha MPOCE&NoyHOM nopore. IMEHHO 3TH 4YacCTHIBI BOCHPUHHUMAIOTCS
3pUTENBHBIM allapaToM dYelioBeKa (M He TOJBKO YeJIOBEeKa). Paznple nx
JUHAMUYECKHE  XapaKTePUCTUKH  CHMITOMATUYECKH  MPEACTABIAIOTCA  HaM
pazHouBeTheM. KcTaTH, 9TH 4acTHIBL, CKOpee BCETO HE €CTh JIONTO JKUBYIIHE, CBET
Ha 0OJIbIINE PACCTOSHUS HE PACIIPOCTPAHSETCs, OTCIO/A U JUIMHA KOTePEHTHOCTH B 4
Mmetpa. MHTepdepupylor koieOaHWs, a Ha BEIIECTBEHHOM DSKpaHE pPe3yJbTaThl
HHTEpQEPEHIMH POCTO  BHU3YAIM3HPYIOTCS OMAHHPOBAHHBIMH  KOJIEOAHUSIMHU
yacTuramu ceeta. OHM, YaCTHI[BI CBETA, B OTJIHYME OT 3BYKOBBIX KoneOaHuil, B
6oJree TIOTHBIX Cpejax PacIpOCTPAHSIIOTCS MEJICHHEe, Kak U BCSKasi JacTUIIA.
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OcHOBBI YueHusi 0 CUCTeMaXx

He mo, ymo mnume 6vi, cucmema (TtotaeB — 75%, ITommos —25%)

TepMuH «cHCTEMay MIUPOKO UCTIONB3YSTCS B HAYYHBIX IMyOIHKAIUSX,
HO KaX/1asi HayKa IPUIAcT STOMY IMOHATHIO CBOM «PETHOHAIBHBIA» CMBICI.
Emgé Gomprre mponsBojia B WCIONB30BaHUM TepMmuHA cuctemMa B CMU u B
OOBIICHHON Pa3roBOPHOI peun. PazymeeTcs, sl MOHATUS CUCTEMA CYIIECT-
BYET MHOXKECTBO OIPE/ICIICHHUI U TPAKTOBOK, HO UMCHHO MX KOJIUYCCTBCHHAS
MHOKECTBEHHOCTh CBHICTENECTBYET 00 MX JIECKPUIITUBHOM XapaKTepe U OT-
CYTCTBHS B HUX KOHCTPYKTHBHOCTH. He MeHee pacIuieIBUaTo, 4eM CHCTEMa, B
COBPEMCHHOW HAYYHO-TEXHUYECKOM JINTEpaType TOJKYIOTCS MOHSATHS Opra-
HU3AIMS ¥ CTPYKTypa. HeyIuBUTENTBHO, YTO 3TH MOHATHS 3a4acTyiO MyTaloT
IpyT ¢ apyroM. UyBCTByeTCSI OTCYTCTBHE KaKOTO-TO CMBICIOBOTO (pHIBTpa,
KIIIOYEBOTO 3BCHA, 0Oojice OOIIEro MOHSATHSA, Yepe3 MPU3MY KOTOPOTO OHHU
JTOJDKHBI PaCCMaTPUBATHCS.

B matemaruke [1] (M He TOJNBKO B HEM) MOHSATHUS BBOASTCS IBYMS
MPUHIUINHATIBHO Pa3HBIMU MyTSIMHU. [IepBBIi MyTh OCHOBAH Ha HCIOJIh30Ba-
HUH TPSAMOTO WIH KOHCTPYKTUBHOTO OTPEAETICHUS — SIBHOT'O MTOCTPOCHHUS CO-
OTBETCTBYIOLIETO 00BEKTa, BTOPOH — Ha HCIOIH30BAHNN KOCBEHHBIX (OTHCaA-
TENBHBIX WIH JCCKPUIITHBHBIX) OINPENCIICHUM, 3aMaloliuX TOT WJIA WHOU
00BEKT TmepeynciieHneM TpeOyeMBbIX cBOicTB. IIOHATHO, YTO JECKPUITHBHBIX
ompeneneHnit O6onpine, YeM KOHCTPYKTHBHBIX. Haxo)kIeHne KOHCTPYKTHB-
HOTO OIPEJICICHUS TOTO WM MHOTO O0BEKTa, paHEee 3aJaHHOTO JIUIIb JECK-
PHIITUBHO, MOITyTHO JAeT JO0KA3aTeIBCTBO €ro CYIIeCTBOBAHMUS, 8 KOCBEHHBIE
(mecKkpUTITUBHBIC) OMpENeICHHs] B MaTeMaTuke (M HE TOJBKO B HEH) MOTYT
OIMHKCHIBATH ¥ OCCCMBICIICHHBIC WU HECYIIECTBYIOIIUE 00beKThl. Hanmpumep,
€CTh JCCKPUITHUBHBIC OIPEICICHUS BEYHOro ABHratels u (HhuiococKoro
KaMH$, HO UX KOHCTPYKTHBHOE OTIPE/ICIIEHHE OTCYTCTBYET.

OpnnHako, HapsTy C OCHOBHOHM 3a/adeil mpeoOpa3oBaHUs JECKPUTITHB-
HBIX OTIpENeICHNI B KOHCTPYKTHUBHBIE, OBIBACT aKkTyaldbHA M OOpaTHas 3a1a-
Ya — BBIJENICHHE XapaKTEPHCTUYECKON TPYNIBI CBOWCTB TOTO WM HWHOTO
KOHCTPYKTUBHO (SIBHO) 3aJJaHHOTO OOBEKTa: HEYAOOHO BEAb NPU KAKIOM
YIIOMHHAHUYU O00BEKTA MPEIBSIBIATE MOAPOOHYIO CXEMY €ro YCTPOUCTBA.

B kakoM-TO CMBICIEC Y TEPMHHA CHCTEMa €CTh CXOJCTBO C IOHITHEM
rpaBuTanus. CymiecTByeT MHOTO TEOPHH TpaBUTAINH, HO HA OJHA U3 HUX HE
SIBIISICTCS KOHCTPYKTHUBHOM, HE MpeaaracT METoJa YCHICHHS WIH Ociiabie-
HUS TPABUTAIIMOHHOTO «3apsiay, MPOU3BOAMMOTO BEIICCTBEHHBIM TEJIOM Ha
Ipyrue Tena. A B TEOPHH 3JIEKTPOMAarHETH3Ma METOABl HaMarHMYUBaHUA,
MepEeMarHi4MBaHUs ¥ Pa3MarHUIMBAHHUS — KOHCTPYKTHUBHBIC OIIPEIEICHUS
MarHetu3mMa UMerTcs. [10CKOJIbKY KOHCTPYKTUBHOE OINPENIEICHUE TPaBUTA-
IIUN OTCYTCTBYET, TO €€ CYIIECTBOBAHHE HENb3sI CYNTATh IOKa3aHHBIM. Ho
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L[EJIbI0 HACTOSIIEro pas3fiela He JOKa3aTeNbCTBO CYILECTBOBAHUS I'paBHUTa-
LU, HAMH YK€ J0Ka3aHo [2] 4To e€ HeT, a JJOKa3aTeJbCTBO CYIIECTBOBAHUE
CHCTEM Kak Kyacca, XOTsI ObI B ”HGOPMAIMOHHOM ITPOCTPAHCTBE.

Tpaouyuonnwiiit n00xX00 K MOJIKOGAHUIO CUCHIEM U AZPE2ambl

Yaiie Bcero B Hay4YHO-TEXHUYECKOW JIUTEpAType 110 CUCTEMHOMY aHa-
3y [3] mox cucTeMol TpeuiaraeTcsl MOHNMATh «OOBEKT JIF000H MTPUPOIBI
(71160 COBOKYITHOCTH B3aMMOJAEHCTBYIOUIMX OOBEKTOB JIIOOOH, B TOM YHCIIE
Pas3IMYHON MPUPOJIBI), 00NaNAIONMH BHIPAKEHHBIM CHCTEMHBIM CBOHCTBOM
(cBoiicTBaMM), T.€. CBOWCTBOM, KOTOPOTO HE MMEET HU OFHA M3 YacTeil cHcC-
TEMBI TIPH JI000M Ccroco0e WICHeHNS! M He BBIBOJMMBIM M3 CBOHCTB YacTei.
B npuBeneHHoe orpeaeneHue CHCTEMbl KOPPEKTHO BIIMCHIBAETCSI M BOUTHIN B
CTEHY I'BO3/b, TaK KaK HM OJHA U3 JIBYX YacTEH 3TOH «CHUCTEMBI» HE MMEET
BBIP&KEHHOTO CBOHCTBAa (OOBIYHO MMEHYEMOTO «3MEPIPKCHTHOCTBIO») —
yJep>)KUBaTh FOJIOBHOM yOOp B (PMKCHPOBaHHOM moiokeHuH. Tam xe (B [3]),
HapsALy 1O CYTH Jiella C MHPOBO33PEHYECKON yCTaHOBKOM, «HUKAKUX APYTHX
3aKOHOB (KpoMme (HU3WYEeCKHX) IS OOBSCHCHHS ACUCTBHUS CHUCTEM IFO0OH
pUpOJIB! (B TOM YHCIIE KMBBIX) HE TPEOYETCs»; CUCTEMBI HA/ICNSIIOTCS CBOW-
CTBaMH YHHKaJIbHOCTH, HErIHTPOIIMHHOCTH, CTOXaCTHYHOCTH, OPUEHTAIINN U
T.1. 0e3 yKa3aHUS MEXaHH3Ma, B Pe3yJbTaTe AESITEIbHOCTH KOTOPOTO YKa-
3aHHbIE CBOMCTBA IOSIBJISTIOTCS.

PyKoBOACTBYSCH 3THM OIpPEAEIEHIEM, HEBO3MOXKHO BBIPA0OTaTh MEPH-
JIO OLEHKH YPOBHSI CHCTEMHOCTH COOCTBEHHO CHCTEMBI, I'PaHHUI] BapHaOeib-
HOCTH €€ DMEP/DKEHTHOCTH U, HallpuMep, CTETICHH HETSHTPOIMMHHOCTH, HHa-
4e TOBOPsI, NPUBEIEHHOE ONPE/ICICHHE CUCTEMbl HE UMEET HUKAKOro OTYeT-
JIMBOTO CMBICTIA.

MHOT0acneKTHOCTh PACCMOTPEHNUS 1 OPUEHTANNS HA MOUCK OOIINX JUIs
JIOOBIX CHUCTEM 3aKOHOMEPHOCTEH COXpPAaHSETCSI B TEOPETHYECKOM CHCTEM-
HOM aHajli3€ M 10 HacTosliee BpeMs, HO, BUIMMO, B CHJIy MacIITa0OHOCTH
MPOEKTa, OH I0Ka He Jajl pe3yJIbTaTOB, PUIOHBIX K KOHKPETHON MHIKEHEP-
HOH pesTenbHOCTH. HeBHMMaHME K peaqbHBIM IIpoOIeMaM B KIACCHYECKOM
CHCTEMHOM aHaJIM3€ CYLIECTBYET, HO OHO €My IPHHIUITNAIBHO HE MPUCYIIE,
a JIMIIb OTpaykaeT 0COOCHHOCTH X0/la, €0 UCTOPHYECKOro pa3sutus. Jlemno B
TOM, YTO MBI B MPOILIOM M OyIylIeM BUAUM U ITOHUMAEM JIMIIb TO, YTO Ha-
MOJHACT Hamle Hacrosmee. Hampumep, MOHATh HANIWYME 3BYKOBOM JIOKAIMU
Y JIETYYUX MBIIIEH, JIEKTPUUECKOTO pa3psia y HEKOTOPBIX PbIO W T.I., MBI
CMOIJIM JIMIIb Ha OCHOBE CBOUX JOCTHXKEHUH B aKyCTHKE W DJIEKTpOMarHe-
TU3Me. B TO e BpeMs Npu OTCYTCTBHHM B IPHPOJIE ECTECTBCHHBIX MarHUTOB
JIEKTPOMArHeTU3M He ObLT ObI OTKPHIT. BUANMO 0COOCHHOCTH HCTOPUYECKO-
IO pa3BUTUSl CHCTEMHOTO aHAJM3a COCTOMT B TOM, YTO OH BO3HHMK DaHBIIE,
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4eM B cpepe CO3UAATSIIHHON YeTI0BEYCCKOM MPAKTHKH MOSBHINCH CUCTEMBI.
Kakwe xe 00BbEKTBI OBUIM MPEAMETOM CHCTEMHOrO aHaju3a J0 TOro, Kak 4e-
JIOBEK HadaJ CO3/1aBaTh CUCTEMBI? Bompoc mMmeeT He Tpa3gHbBIi XapakTep, a
(UITPAIMOHHBIN, OTBET Ha HErO MO3BOJISIET CY3UTh MHOXKECTBO OOBEKTOB,
MIPUITUCAHHBIX K KJIACCY CHCTEM.

IIpencrapnsercs, 4To MPEAMETOM CUCTEMHOTO aHaju3a OBLIM B OCHOB-
HOM OOBEKTHI KJacCa «CTEHA-TBO3MbY», JJIS UACHTU(DHUKAIMH KOTOPBIX CO-
JIepKaTeIbHO yMECTHee MOHATHE «arperat». To eCTh HCKYCCTBEHHO CO3/IaH-
HOE opyaue (MHCTPYMEHT), IpeCTaBisAiomee coboil He KOHIJIOMepaT dac-
TEH, JINIIICHHBIX ONPEICICHHOT0 Ha3HAYCHHUS, & UX OCMBICICHHYIO COOpKY, B
KOTOPOHM KaKAas 4acTh, HAXOMSICh B (DH3UUCCKUX B3aUMOBO3JCHCTBUAX C
IPYTHMH YacTSIMH arperaTta, HENPEPHIBHO BBIMIOJIHAET OTBEACHHYIO €if poJib
B peaym3aluu npouecca G yHKIIMOHHUPOBAHHUS arperara B ICJIOM.

Yem mmpe u TIy0ke ycBaWBaeMBIN UEIOBEKOM perepTyap M XapakTep
(U3NYeCKUX B3aUMOBO3ICUCTBHIA, TEM COBEPIICHHEE CO3/IaBACMbBIC UM HHCT-
pyMmeHTHI (B npuHnHuIe). OTMETHM Kak Ba)KHOE U JAJFHEHIero MOHMMa-
HUS, — QU3MUECKUM B3aMMOJACHCTBHSIM MPHUCYIIa TPAHCIIOPEHTHOCTH (TIPO-
3pa4YHOCTh, BHCBPEMCHHOCTB), TO €CTh (PH3MUYECKOE B3aMMOJCHCTBHE IBYX
TeN JIPYT C IPYroM HE 3aBUCHT OT TOTO, B3aUMOICHCTBYIOT OHH WIJIH HET C
TPETBUM TEJIOM B OJWH M TOT K€ MOMEHT BpeMeHH. [letanm arperatoB He
JIEHCTBYIOT CaMOCTOSITEIBHO, YHEPIeTU3UPYTCS, B KOHCYHOM CU&Te, M3BHE,
KaK MpaBuiio, GYHKIMOHAIBHO Pa3IUYHbI, (DYHKIMOHAIBFHOCTh MPUCYIIA HE
UM CaMHM, a OTIPENIeNICTCS] BHEITHIM HITH B3aUMHBIM CHJIOBBIM BO3/ICHCTBH-
eM. Arperat — 3TO pe3yJbTaT UMECHHO KOMOWHAIIMH Pa3HOPOJIHBIX YaCTeH, a
OTHIOJIb HE HWHTCTPAIAN OJHOPOJHBIX IJIEMCHTOB. ANTUTHBHBIC OTCPAIHU
MOTYT TIPUMEHSATHCS TOJIBKO K 0OBEKTaM OJTHOTO THUIA, & MYJIbTHIUIMKATHB-
HbIE — K Pa3HOPOIHBIM. 3a UCKIIFOYCHHEM MYIbTHIUIMKATUBHOW OIEpalnuu
KOMOWHUpPOBAaHKE, MPUMECHUMOW BO BCEX CIyYasx. YIpaBJICHHUE arperaraMu
1 crabmim3anys UX pabOTHI MPOM3BOIUTCSA HA OCHOBE KapTHI NPENeNbHBIX
JIOITYCTAMOCTEH M PEeTYINPYIOMNX MpaBmil. To xKe caMmoe CIpaBeaTuBO U IS
(U3NYECKUX arperaruii arperaTos.

[o-gpyroMy 3T arperaTbl OCMBICIICHHO OpPTaHH30BAaHHBIX B3aHMOBO3-
NIEHCTBUM, «CIICUCHHBIX» B CAMHBIA KOHBEHep, 0e3 MPOTUBOPEUUi C COBpE-
MEHHOHM TEpMHUHOJIOTHEH, MOTYT OBITh Ha3BaHBI MACCUBHBIMU CHHEPIETHYC-
CKAMH KOMIUTIEKCaMH.
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Co3paHne arperaTtoB ONUPAETCsl HE TOJIBKO HAa N3BECTHBIN UEIOBEKY Xa-
paxTep HposBICHUS (PU3MUECKUX B3aMMOJCHCTBHUI BEIIECTBEHHBIX 00pa3o-
BaHUil, HO U Ha €ro yMeHHE KOHIIEHTPUPOBaTh, (AKKYMYJIHUPOBATh) MOTOKU
BEIECTBA U SHEPTUH B HYKHOE BPEMS, B HY)KHOM MECTE U aKTUBALUH ar-
peraroB. Takoe KOJIMUECTBEHHOE U KAUYECTBEHHOE YIUIOTHEHHE CIIOCOOCTBYET
MHTEeHCH(UKALMY TIPUPOJIHBIX HPOLIECCOB, SBISIETCSI CIIOCOOOM MTpUCOeINHE-
HUSI arperata K MCXOJHOM NMPHPOAHONW aKTHBHOCTH (PHEPreTHYECKHM IOTO-
KaM) Oe3rpaHUYHBIX CHJI HPUPOJIBI, YTO COCTABISIET CYTh (DYHKIMOHAIBHOMN
paborocniocoOHOCTH arperaTta, MPUOIMKAIOMICH TOCTIXKEHHUE HaMeueHHOM
LEIH.

UYenosek, B Mpoliecce ThICAYEIETHEW MPAKTUKU CO3/IaHHS M COBEPILICH-
CTBOBAaHMUS arperaToB BOOPYKHJICS CIECTYIOMIMMH CPEACTBAMHU: TEXHHUECKNE
HayKH, BKJIIOYasi TEOPUIO ONTHMAJILHOTO YIPaBJICHMS, KOJHIECTBEHHAsT Ma-
TEeMaTHKa, 0OTpadOTaHHBIE METOABI MPOEKTUPOBaHUs. To ecTh, co3naHue ar-
peratoB — BIIOJIHE OCBOCHHAs, MHCTPYMEHTAJbHO OOECIeueHHas JAesATelb-
HOCTB.

W3BecTHBIME KHOEPHETHKAMU arperaraM ObUI MOJ0XKEH MPEeN CIOXK-
HOCTH. PaKTOPOM, ONPENENISIOMNM 3TOT HpeAeN, IpH Oe3yCIOBHOH OIHO-
3HAYHOCTH M MPO3PAYHOCTH Xapakrepa GU3HMYECKUX B3aUMOJICHCTBHM, SBIIS-
€TCsl X BHYTPEHHee pasHooOpasue (HeOIHOPOAHOCTh Mo cocTaBy). Heonno-
POZIHOCTB 10 COCTaBY, MPOSIBIIsiET ce0sl HAPYIICHHEM CHHXPOHU3MA B JAMHA-
MHUKE (YHKIMOHHPOBAHUS arperara u3-3a pasinduil B MHEPTHOCTH €ro Co-
CTaBHBIX YacCTEH, YTO BBI3BIBAET IOTPEOHOCTH B HENPEPHIBHOM PEryJIMpOBa-
HUH, a IeHCTBUE PETYIIATOPOB OCHOBAHO Ha TOM K€ HHEPTHOCTH.

Omi6u ¥ THIOpHHT, IPUMEHSIBIIME K CIIOKHBIM arperatam TEPMHH CHC-
TéMa, CBOMMU 3aKOHaAMH U T€OPEMaMU 06peKaJm CJIOXKHBIC arperaTtbl Ha HE-
yropaBisieMocTb. Tak 3aK0H He00X0AUMOTO pazHooOpa3ust Dmidu, yTBepKaa-
eT, 4yTo 3P PeKTUBHOE (HYHKIIMOHUPOBAHNE CHCTEMbI MOXKET OBITH obecreue-
HO TOJBKO B TOM CiIydae, Korja pa3sHooOpasue (HeompeaeneHHOCTh) CUCTe-
MBI YIPaBJICHHS HE MEHBIIEC pa3HOOOpa3ms (HEOIPEeNeIeHHOCTH) yIpaBisic-
MOro o0beKTa, pasHoOOpa3ue CHCTEMBI He MeHee pa3HooOpas3usi BHEUIHEH
cpenbl. Ho B cooTBeTcTBUM ¢ TeopeMoil ThIOpHHra CylecTBYeT MOpPOT CI0XK-
HOCTH CHCTEMBEI, 32 KOTOPBIM JIfoboe ee (CucTeMbl) onmcanue (T.e. irobas ee
MOJIeNIb) OyJIeT CIIOXKHEe caMON CHCTEMBbl — MUHUMAJILHOE ONMCaHUE U €CTh
cucrema. Borpeku Joruke TEOPETHKOB, CIIOKHBIE arperaTsl, HapuMep KOM-
IIBIOTEPHI, OBIIM CO3/1aHBI. BripoueM, Ipeacka3yeMocTh MX MOBEACHUs obec-
TICYMBACTCS BEICOKOH OHOPOIHOCTBIO M TOM e N30BITOYHOCTHIO, XapaKTep-
HOM Ul 3JIEMEHTOB C NpOrpamMMHOM Jiorukoi. Heomnpenen€HHocTs TyT ma-
paM3yeTcsi N30BITOYHCTHIO ¥ OTHOOOpa3neM.
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OnmHOOOpa3ne CBOMCTBEHHO TaKUM MCKYCCTBEHHBIM CETEIOI00HBIM 00-
pa3oBaHUAM (OpraHHU3alUsaM) Kak HH)OKOMMYHUKAIMOHHBIE ceTd. M kK HUM
MOHITHE CHUCTEMbI BIIOJIHE TPUMEHUMO, HO, Kak OyJeT ToKa3aHO jajee,
MIPUMEHUMO TOJILKO B CBSI3KE C MOHATHUSAMH OpPTaHHM3AIMs M CTPyKTypa. MH-
(hopMaIMOHHEIE CETH CO3MIABAUCH U CO3MAIOTCS, HO IOPOH MPOCKTHI UX CO3-
JAHWS WA MOJCPHH3AINU TePIT Kpax. To ecTh mpakTuka (U, Mpexae Bce-
ro, «MpakTUKa KatacTpo(d»), yka3plBaeT Ha aKTyaJbHOCTh 3HAHUW WHCTPY-
MEHTAJHHOTO THIIA, IPUTOJHBIX K CO3IaHUIO TEXHOJOTHH TTOCTPOCHUS CHC-
TEM C 3aJaHHBIMU CBOWCTBamMH. U 311eCh NPENCTABIIACTCS aKTYaJIbHOU pe-
AYKIOUA HOHHTI/Iﬁ HpHMeHI/ITeHBHO K OFpaHI/I‘IeHHOMy MHO)KCCTBy CJIOXKHB-
IIMXCS WM CKJIAJBIBAIONINXCS B HACTOSIIEE BPEeMs MacIITaOHBIX HCKYCCT-
BEHHBIX CUCTEMHBIX 00pa30BaHUM.

Tlonamue cucmemot 6 Konmexkcme noHAmMuUIL «opeanuslauuAa» U «CmpyKmypa

B [4] moka3aHo, 94TO IJIsl HCKYCCTBEHHBIX CETETIONOOHBIX OpraHU3aInH,
B KOTOPHIX KOMMYHUKATHBHAS (OpraHM3allMOHHAS) COCTABILIIONIAS TIPEBAIIH-
PYET 110 CJIOHOCTHU HaJ (PM3MUECKOM COCTABIISIONIECH, CUCTEMY €CTECTBEHHO
paccMaTpuBaTh KaK OIHO M3 TPOSIBICHUN €IWHON CYIIHOCTH «OPTaHU3AIH,
cUCTEMa, CTPYKTypa». DTO K€ MOXKHO CKa3aTh M O JIPYTHX IBYX aCHEKTax
(urmocracsx) LENOCTHOW TPUAAbl — OpPTraHW3AlMUA M CTPYKTYpE, TaK KaK BCE
TP TOHSATHS HAXOMATCS B KOHTEKCTHOW 3aBHCHMOCTH. DTy TpHany Oyaem
HCTIONB30BaTh B KaUeCTBE OOIIET0 MOHATHS, Yepe3 MPU3My KOTOPOTO TOJDK-
HBI PACCMATPHUBATHCS CHCTEMa, OPTaHU3AIMS U CTPYKTYypa.

JlaHHas eauWHas CYIIHOCTH, CBOCOOpa3HBIN CHHEPTU3M, IO CBOCH CYTH,
OJIDKE K OpraHu3My, YeM K MeXaHu3My. Takoi moaxo] mpeaCcTaBiIseTcs 10C-
TATOYHO OPTaHWYHBIM, TaK KaK paccMaTpUBaTh JI000H 0OBEKT BHE PaccMOT-
peHusa ero IeHCTBHA HEMPOAYKTHBHO. A PacCMOTPEHHE ACWCTBHUS CETEIo-
MOOHBIX 00pa30BaHMA BO3MOYKHO TOJBKO B paMKax MOHSITHHHOW TPHAIHI, a
HMCHHO: MHOJXXECTBO JCHCTBYIOIIMX IO CIMHBIM MpaBUiIaM OOBEKTOB (3Jie-
MEHTOB OpTaHU3aINH), COOCTBEHHO €IWHBIC AJISI BCEX IIPaBWJIA ACHCTBHS
(cucTema), pe3yNbTaThl ACATEIBHOCTH (CTPYKTYPBI). DJIEMEHTHI OPTaHU3AIIH
akTUBHBI. OHU CIIOCOOHBI CAMOCTOSITENILHO OCYIIECTBISATh I€ATEIHHOCTD, CO-
00pa3ysCh C «3AJI0KEHHOI» B HUX CHCTEMOHW — KOMIDJIEKCOM IpaBWI, Ha-
MPABISIOMINX ¥ HOPMHUPYIOIIUX JESITeIBHOCTE. Bee 3IIeMEeHTHl OpraHn3aluu
JIEUCTBYIOT 1o ofHou cucteme. [lo penepryapy 3HauuTenbHas (HO HE BCs)
4acTh MPaBHII JEATEIHHOCTH CBOJUTCS K B3aMMOJICHCTBHUIO C JAPYTUMHU dJie-
MEHTaMH OpTraHMW3ald, C oOpa3oBaHMEM pa3HOOOpa3HBIX AacCOIHALIUI
B3aMMOJICHCTBYIOIINX 3JICMEHTOB B MPOIIECCE PEIICHUs HEKOW oOmIe 3ama-
yn. To ecTb ¢ oOpa3oBaHHEM CTPYKTYp Ui JAEUCTBUSA, KOTOPHIE MpeBparia-
IOTCS B ICHCTBYIOMINE CTPYKTYPHI B IIPOIIECCE peaTn3aliii B3anMOICHCTBHS.
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Crnemyer OTMETHTH, YTO NPUBEAEHHOE CHCTEMHOE TOJKOBAHHE OIMUpa-
€Tcd Ha MPHUHIHUI «HEOIPeIeICHHOCTH-TOMOTHUTEIHFHOCTH-COBMECTHOCTH
(HAC), chopmynupoBannsiii bapanuessiM P.I'. Ha 0OCHOBE TPHUHUTAPHON Ta-
paaurMel [5] cnemyrommM 00pasoM: 6 yelroCmHoU mpuade Kaxcodas napa
9/1eMeHmMO8 HAXO0UMCA 8 COOMHOUEHUU OONOIHUMENbHOCIU, a Mpemull 3a-
Oaem mepy CO8MeCMHOCMU, AGNAEMCA U UX CHOCOOOM CYUWecme08anus (Mo-
0ycom), u eeHepanuzosanuvim nocpeonuxom. Ilpu smom abcoromusayus
(nonmas onpedeneHHocms) 000U KOMHOHEHMbL paspyuiaenm yeioCmHoCmb
mpuaosi.

IIpumepno 310 )€ AeximapupoBan guiocod [TmaToH B cBOEM mpousBe-
nmeann «['oCymapcTBO»: «HEBO3MOXKHO COUYETAaTh JIBE BEHIM 0O€3 HaTW4us
TpeThel: MeXIy HUMH HEOOXOMM CBA3YIOLIM anemenT. Her myumie cBszu,
4YeM Ta, KoTopas oOpa3yeT U3 caMoit cebs U CBA3BIBAEMEBIX €10 BEIICH OTHO U
HepenuMoe 1ienoe. s Toro 9To0B YBUAETH MPEIMET B MUPE BUANMOM, HE-
JIOCTATOYHO TpeaMeTa W OO0NAJalomero 3peHHueM Tia3a: Uil 3pUTEBHOTO
BOCIIPUSTHSI HEOOXOMM em€ U CBET, UIYLIUH OT COTHIIAY.

CMBICTT TEPMHHOB, «OPTaHHM3ALUA», «CHCTEMa» M «CTPYKTypay» — WH-
TYHTHUBHO TIOHSATCH, M B OOBIACHHOW PEeYH TEPMHUH CUCTEMa HHTYHTHUBHO HC-
MOJIB3YETCS B CBSI3KE C TEPMHHAMM OpPraHU3alusl U CTPYKTypa, Harpumep,
«4TOOBI 3aHATh JOCTOIHOE MECTO B CTPYKTYypax Hallleil OpraHu3alnuy HyXHO
YCBOUTH €€ CUCTEMY W HEYKJIOHHO CIIeOBaTh ei». Ho Uit HyX I KOHKpETHOH
MPAKTUKHA HEOOXOUMO MOTHATh UX CMBICT U3 TIyOHMH UHTYUIIUH HA YPOBEHb
co3Hanus. Jlajee mpeicTaBieHa IONBITKA KOHCTPYKTHBHOTO TOJIKOBAHUS
HIocTacei eAMHON Tpuaabl — «OpraHU3alUsI-cUCTEMa-CTpyKTypay. VIMeHHo,
TOJIKOBaHHSA, a HE ONpeeNcHIs, OO Hallla TPUaaa — TO HEKUW €MHBIN CH-
HeprusM. U cuctema nMeeT cBOIO CTPYKTYpY, H CTPYKTYpa MOAYHHEHA HEKOi
cucteme. Bc€ 31ech opraHu3aiioHHO B3aUMOOOYCIIOBIICHO.

Cucrema — 3TO CHOCOO MOAYMHEHUS JIEMEHTOB €MHOMY OOIIEMY IO-
PAAKY M, COOCTBEHHO, CaM 3TOT IMOPSAOK (PUTyall, MPOTOKOJ, UT0 U T.IL.).
Cucrema sABISETCS MHBAPHAHTOM OPTaHU3AIlNM, T.. HEM3MEHsIeMa BHYTPEH-
HUMH B3auMoJieiicTBussMu. Eciii Te ke 31eMeHThl OyIyT ClieZIoBaTh B CBOCH
JIeSITEIbHOCTA MHOMY €IMHOMY MOPSIJIKY, TO OHH 00pa3yloT HHOE CHCTEMHOE
MHOECTBO (MHYIO OpraHm3aiuio). /leficTBue cUCTeM pean3yercsl mpoIec-
camu. [Iponecch! SBIIOTCS HHYOPMATOHHBIME BHPTYaIbHBIMA 00BEKTaMH,
nbo mporecc — 3TO apaHKMPOBAHHAS 110 BPEMEHH, WM HEKHM JIPYTUM CIIO-
c000M COBOKYIMHOCTh peajiu3allid JIEHCTBUN W M3MEHEHHH ycloBwid. B 00-
IeM ciIydae CHCTEMY MOJKET HPEICTaBIATh HE OAWH, a HECKOJIBKO IMpOIec-
COB, aCCOIMMPOBAHHBIX B OJIMH POJIEBOW areHT, M 3Ta acCOLMAIMs ITOJIHO-
CTBIO XapaKTepHU3yeT JUHAMHKY IHOBeleHHs (OPraHW30BaHHOCTH) OpraHM3a-

u. Opraau30BaHHOCTD — 3TO BHYTPEHHSA XapaKTEpPUCTHKA OpraHH3aluHy,
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OHAa OIPEIEIACTCS WHTCHCUBHOCTHIO IICICHATIPABICHHBIX IMPOIECCOB, & Ha-
MPABICHHOCTh MPOIIECCOB OIpeesieTcst cucreMoi. CrucreMa — 3TO KOHIIETI-
U (Maes) OpraHU3alfy, MaTh NMOPSIKA B OPTaHU3AINH, U e€MaTh, U TONb-
KO B 3TOM KOHTEKCTE MOXHO TOJKOBaTh 00 e€ marepuanbHOCTH. Kak ke
BHUPTYaJIbHBIH OOBEKT BO3JCHCTBYET Ha (hU3MYECKUE (BEIICCTBCHHEBIC) 00b-
exTeI? — Taroke Kak HeBeIIECTBCHHAS KOMIIBIOTEPHAS IPOrpaMMa JeHCTBYET
Ha BEIIECTBEHHBIC JETANN IpUHTEpa. 10 eCTh MOCPEACTBOM CHEIHATBHBIX
MpOrpamMM, Ha3bIBAEMBIX JpaiiBepaMu, KOTOPBIC KaK JIEMOHBI, SBJISIFOTCS TO-
CpEeTHUKAMH MEXIY MHUPOM JIOTHUECKUM (MEHTaJbHBIM) U MUPOM (HU3UIe-
cknM. B mobom ciydae, paboTaromas mporpaMmma — 3TO IPOIIecc.

Opraan3anus — 3T0 MHO)KECTBO 3JIEMEHTOB, JEHCTBYIOIINX 1T0 OJHON U
TOH ke cucTeMe, 0€3yCIIOBHO TOMIMHEHHBIX 3TOM CUCTeMe, 00pa3HO TOBOPS,
Haxomsammxcs mox €€ urom. CoOOCTBEHHO CIIOCOOHOCTH M BO3MOXKHOCTH HC-
MOJTHSTh JTAHHYIO CHUCTEMY OIpEIeIsseT MPUHAIUICKHOCTh IJICMEHTa K Opra-
HU3AIMHA. XapakTepHO, NESITEIHFHOCTh AJIEMEHTA OPTAaHU3AINH ONPEACIIACTCS
(B OCHOBHOM) HE BHEIIHHM BO3/ICHCTBHEM, a KaK OBl «BHYTPEHHHM ITO0YXK-
JieHHeM». A BHyTpeHHHE MMOOYKJICHHUS 3aaHbl cucteMoil. OpraHusamuio 00-
pa3yioT WACHTHYHBIE TI0 CHCTEME dJIeMEHTHI. Takxke Kak, HalpuMep, paBeH-
CTBO YHCEN MO0 MOXYIIO 2 ONpeneNsieT WX IPHHAICKHOCTh K MHOXECTBY
4&THBIX yncen. ONHAKO, OJHHU W T€ K€ JICMEHTHI (HAIpuUMeEp, JIIOAU, U HE
TOJNILKO OHH) MOTYT OJHOBPEMCHHO IOIYUHATHCS HECKOJIBKUM TOPSIKAM
(cucTema ceMEWHBIX B3aMMOOTHOIIIEHUH, CHCTEMa IPOU3BOJACTBEHHBIX B3aH-
MOOTHOIICHUH | T. J1.), KAXJIbIH U3 KOTOPBIX, TEM HE MEHEE, JJOCTATOYHO XKe-
CTKO ycTaHOBJNeH. KapTuHa NesSsTenbHOCTH TAKOTO AJIEMEHTa «MHOTOCTaHOY-
HUKa» BBHITJIAIUT BEChbMa pa3sHOOOPa3HOM, U, 03 IEeKOMITO3UINH AEATEIbHO-
CTH Ha TMPOIECCHl MO TMPUHAIUICKHOCTH K Pa3HBIM CHCTEMaM, ¢€ OIUCAaHHE
(Mozmenb) OyneT He MPOCTO CIIOKHBIM (HABOPOYCHHBIM), a HEaJICKBATHBIM,
XOTSI CaMH CHCTEMBI Bcerza mpocTsl. [loaToMy BBIZETICHHE B JIIO00H OpraHH-
3alMU CHCTEMBI MPEICTaBIsAeT MPOAYKTUBHBIH MOMEHT aHanm3a. [Ipencras-
JICHHE O CYIIECCTBOBAHUM CIIOKHBIX CHUCTEM IOPOXKICHO HAOIIOJCHUEM 32
MTOBEICHUEM 3JIEMEHTOB, HAXOMSIIUXCSA IIOJ HWIOM HECKONBKHX CHCTEM.
CHOXHOCTh TYT HPOUCXOAHUT OT TONBITKH CIOKHTh HEAJAWTHBHOE, U M3-3a
OTCYTCTBHUS KOTEPCHTHOCTH B JCHUCTBUSIX pa3HbIX cucteM. Ho ecimu nesitenb-
HOCTh CHCTEM T'apMOHHU3HPOBAaHA, TO OJHA U3 HUX MOXXET OBITH MCIIOJIB30Ba-
Ha 7S apaHKUPOBKH JAEATEIBHOCTH APYTHUX CHCTEM (CHCTEMHOE BpEMS),
JUTS. IPOTHO3MPOBAHUS MX COOBITUH. OTMEUEHHOE OOCTOSTENBCTBO SBISCTCS
LEHHBIM C MParMaTUYeCKON TOYKU 3PECHUS, MOXKET OBITh UCIIOJIBE30BAHO NPU
peanu3aiy NPOCSKTHBIX MPOLUEAYP KOMIO3HIIUN U JASKOMIIO3HUIIUH TIPH CHH-
Te3¢ ¥ aHAJIN3E OpPTaHU3aII.
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CTpyKkTypa — 3TO MTHOBEHHBIN CHUMOK CBSI3€ii 2JIEMEHTOB B OpraHuU3a-
iy, MHave roBops, OpraHU3aliii UMEIOT CeTenogo0HyI0 CTpyKTypy. Ecimu
MPEJCTaBUTh MHOKECTBO JJICMEHTOB OpTaHU3aIlMM 1O Havaja JCHCTBUS
MPOIIECCOB CHCTEMBI, TO 3TO MHOXECTBO MOXHO MPEJCTABHTh KaK HEKYIO
HUYEeM He OOYCIIOBJICHHYIO CyOCTaHIIMIO — JIOTHCTHYECKYIO 0a3y, KoTopas
MEepBUYHA B OTHOLICHHH CBOUX COCTOSIHUH. CTPYKTYpbl B OpraHM3alld C
JIEHCTBYIOIIEH CHCTEMON — 3TO YK€ CIeHIbl JCATEIbHOCTA 3JEMEHTOB IO
cucreMe (JIETONHUCH), CIIEbl, — HAMPABJSIONUIME MX JAIbHEHIIYIO JesTelb-
HocTh. [lo aHamorum: pexa gopmupyeT Oepera, a Oepera HaIpaBIAIOT PEKY.
CTpYKTypBI OIpPEICISIOT MPOCTPAHCTBO OPTaHH3AIHU, SCIIA TOJKOBATh €ro
KaK OHO TOJIKYeTCsS B MaTeMaTHUKE, TIC MPOCTPAHCTBO TOJKYETCS KaK JOTH-
YEeCKH MBICIIUMAasi CTPYKTYpA, CITyKalas Cpe/ioif, B KOTOPO# OCYIECTBISIIOT-
Csl IpYTHE CTPYKTYPbI, GOPMBI U T€ WM MHBIC KOHCTPYKIIMHU, a TaKXkKe (QUK-
CUPYIOTCS OTHOIICHUS MKy HUMH. CTpYKTypa, B JAaHHOM KOHTEKCTE, 5B-
JISIETCSI, TI0 CYIIECTBY, MHOKECTBOM OTPAHHYCHUI HA TIOTOKU B MPOCTPAHCT-
BE ¥ BO BPEMCHH OpPTaHU3aIUH.

CucreMa ompenenseT xapakTep (GOPMHUPYIONUXCS CTPYKTYp, a OHH
cyxat eit cpencrBaMu HaBuranuu. CTpYKTYpHI B 00IIeM ciydae 00pa3yroT-
Csl U3 DIIEMCHTOB OpraHu3aluu (HO HE TOJLKO M3 HHX) [0 MpaBWiIaM, 3a/1a-
BaeMbIM cucTeMod. CTpyKTypa HPUHAIUICKHUT OPraHU3aIUH KaK Pe3yJIbTaT
BorutomeHns cuctembl. Cucrema — npodeHoOMeH CTpyKTyphl. CymiecTByeT
TaK Ha3bIBACMBIA «IIPHHIUI CUMMOP(}03a», KOTOPBIM KOHCTATHPYETCS, Y4TO
3¢ (GEKTUBHBIC CHCTEMBI ACUCTBYIOT TAaKUM O0pa30M, YTOOBI CTPYKTYPBI Op-
TaHU3alUU COOTBETCTBOBAIM MAaKCHMAIbHBIM MOTPEOHOCTSM JUIsS peann3a-
WU €I IeNeBOM (PYHKIUHM, HO HE MPEBOCXOIMIN HX. 3IeCh peub HIET O
cuHTe3e (00pa3oBaHUM) PErYJSIPHBIX CTPYKTYp, @ CHHTE3 BO3MOXCH, €CIIU
ecThb (pakTop, KOTOPHIit HTOXKUT MPOLIECC CTAHOBJICHHUSL.

Hpunyun HJ[C u xonyenyus IMBOC

NHpoKkOMMYHHKAITMOHHEIE CETH, KaK JTFOObIE CETeOA00HbIE OpTraHn3a-
UM — Pe3ybTaT HHTETPALNN UMEHHO OJHOPOIHBIX 3JIEMEHTOB.

CoBpeMeHHBIC TEOpHsI M MPAKTHKA CO3JAaHUS MACIITAOHBIX HMH(OpMAa-
IUOHHBIX CHCTEM Oa3uMpyeTcs Ha KOHIICTIUU 3TATOHHOH MOJICITU B3aUMO-
nerictBust oTKphITEIX cucteM (OMBOC). ITnomorBopHOocTs OMBOC mom-
TBEPXKAACTCS IMMO3UTUBHOMN MPAKTUKOW C BBHICOKOW pe3ylbTaTUBHOCTHIO. Of-
HAKO MOPOW BO3HUKAIOT 3aTPyIHCHHS C MHTEPIpPETAIMEl OCHOBHBIX IMOHS-
THH W KOHCTPYKUIMH 3Toi Moxaenu. B pamkax mpuanmna H/IC monstus n
KOHCTPYKIIMH JaHHOW KOHICIIINH TIPEICTABISAIOTCS Oojiee TpPO3padHBIMH.
31ech 3eMEHTaMU OpPraHU3aIK — 00BEKTAMU B3aUMOJICHCTBUS — SIBIITIOTCS
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nH(OPMAIMOHHBIE MPOIIECCHl U MX aCCOIHAINH, JIOKAIH3yeMble (Kak TpaBH-
JI0) B YCTPOHCTBAaX C MPOTPaMMHON JIOTUKOH. CieayeT OTMETHUTh, YTO Tak
HasbIBaeMasi OTKpHITOCTh B OMBOC o3HauyaeT OTHIOAb HE TOJEPAHTHOCTH, a
TOTAJILHOCTh. BKIIIOUEHHE B OPraHU3alMI0 BO3MOKHO 3/€Ch DJIEMEHTOB
TOJBKO ISl 9JIEMEHTOB OJHOM CHCTEMBI.

Ilapamempuueckoe ynpasienue 6 Op2anu3auusx

IIpencraBieHHbIl MOAXO0J K WHTEPIIPETALMA CHCTEM, OpTraHHU3aluil U
CTPYKTYp CO3IAET MPEATIOCHUIKH ISl IPOIBIKCHHUS IPHHIIUIIOB TTapaMeTpH-
YEeCKOTo yIpaBieHus [6] B ceTernonoOHbIe opranmzanuu. 160 mapamerpude-
CKO€ yTIpaBiieHNE OPTaHNYHO MMEHHO K CETETIOAOOHBIM OpPTaHU3aINH, KOTO-
pBIE TIPENCTABIAIOT CO0OM pe3yibTaT HMHTETPAlMd HMEHHO OJHOPOIHBIX
9JIEMEHTOB. Bwiie ObLIO yKa3aHO, YTO 3JEMEHTHI, BXOMSIINEC B OpraHH3a-
IO, MOTYT OJTHOBPEMEHHO BXOJIUTh B JAPYI'YI0 OPraHHU3aIUIO, TO €CTh HaXO-
IUTHCSA TIOA WTOM HECKONBKHX CHCTEM OJHOBpeMeHHO. Ho 3To ke obcros-
TENBCTBO CO3MaéT BO3MOXKHOCTB I OBICTPOW TpaHC(hOpMAIlMH OpraHH3a-
UM, CCIIA BBOJIUTH B JCHCTBUEC CUCTEMBI HE OJHOBPEMEHHO, a MOOYEPEIHO.
XapakTep KOJUIGKTUBHOTO TIOBEACHHUS AJIEMEHTOB OpTaHHM3allH, HEHCTBYIO-
IIMX B COOTBETCTBUHU CO CICHU(PHUKON ONHOW M3 MPUCYIIMX CHCTEMOW Ipa-
BWJI, IPUCYIICH KaK COCOOHOCTh KAXKJOMY JJIEMCHTY OpraHH3allid, MOXKET
OBITh M3MEHEHO MEPeKIIOYeHNEM KOJUIEKTUBHON AEATENBHOCTH DJIEMEHTOB
Ha JIpyTyIo, IO TOTO HE AEHCTBOBaBIIyI0. KorepeHTHOe mepexiIroueHue Ha
JIPYTYIO CHCTEMY MPOU3BOIUTCS M3MEHECHHEM HEKOTO OOIIEero s BCEX Ta-
pameTpa, Hecrienupudeckoro (akropa. Peaknusa Ha n3mMeHeHne Hecneudu-
YeCKOTo TapaMmerpa Takxke OyneT Hecmenmuduueckod (OIHOTHITHOH, THIA
ctpecca). Kak nokazano B [7], IpoLecchl KOJUIEKTUBHOTO Pa3pelICHUs po-
OJIeMBbI, BO3HHKIIICH B pe3yibTaTe M3MEHEHUS Hecreruduueckoro (akropa,
Ha 0a3ze coopraHM3alliyl MOTYT NPHBECTH K Pa3HBIM OTBETaM Ha OCHOBE Y3-
KOT'O sIJIpa MOBEJICHYCCKUX TIPABHUII, TO €CTh CHCTEMBI.

D¢} eKkTUBHOCTS M PEeabHOCTh MAPAMETPHUCCKOTO YIPABICHUS JTYYIIC
nmokasath Ha npuMmepax. Kak yunn HerotoH: "[Ipy u3ydeHUN HayK TpUMEPHI
mone3nee npasmwi’. [IpuMepbl NefcTBUS MapaMETPHUSCKOTO YIpPABICHUS B
OHMOJIOTHYECKUX OpTaHU3aIusx (OpraHu3Max) MOKa3bIBAIOT HE TOJIBKO A(-
(DEeKTUBHOCTH MapaMETPUIECKOTO YIPABICHUS, HO W AEMOHCTPHPYIOT €ro
npupogonogooHocTs. [lapaMerpamMu yrpaBieHHS 311€Ch SBIAIOTCS HecIe-
nuduueckue (QakTophl, TEMIepaTypa, KHUCIOTHOCTb, MOJOXEHHE OOIIETro
IIEHTpa Macc | T. 1., TO €CTh HeUTOo o0IIIee A BCeX.

IIpumep u3 MeaunMHCKON TpakTHKU. B [8] ommcanbl HabMOAeHHUS CO-
TPYAHHKA MEIUIMHCKOTO LEHTpa Kadu(OPHUICKOrO  YHUBEpCHUTETA
A. Xopapu 3a TIOBEICHHEM OTIEIBHBIX KIETOK cepArna. OH BO3JEeHCTBOBAI
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HAa 3JIEMEHTHI )KHBOH TKaHHU CEPIEYHON MBIIIITHI MOJIOION KPBICH TPUIICHHOM
— (epmeHTOM, pa3pyMIAIOMMM IIEMEHTHPYIOMNI KIETKH MPOTenH (OEoK),
HO HE HapyMIAIONINM CaMU KICTKH, 3aTeM IIOJydall CYCIICH3UIO KIICTOK B
cpelne, coaepkalleil ChIBOPOTKY KPOBU U JIpyryMe MUTATENIbHbIE BEIIECTBA.
[Tocne nByX-Tpex mHEW MHKyOalWM B CIEIMAIBHOM COCYyJE KIETKH cepaia
BEITATHUBAIIUCH, YIUIOMIATUCHh U MPUKPEIUIIFOTCS K CTEKITy COCy/a CIelHalb-
HBIMH OTpocTKamH. [Ipy 3TOM 1Mo MHKPOCKOIOM OBUIO BHJIHO, YTO, HAIPH-
Mep, OJHa U3 CTa KJIETOK PUTMHUYHO COKparaercs ¢ yactotoit ot 10 mo 150
pa3 B MHHYTY. DTO TOBOPHT O TOM, YTO PUTMHYECKOE COKpAIIeHHE cepama
BO MHOTOM 00513aHO ITyJIbCAIIMX KJICTOK. MeXay TeM KIIETKH B COCyIe POCIIH,
Pa3MHOXAIIUCh, UX OTPOCTKM BCTYNAJIM B KOHTAaKThl IpPYyr ¢ Apyrom. Uem
Ooplnee KOIMYECTBO KIETOK COSAWHHIIOCH APYT C APYTOM, TeM Oolbliee
YHUCIIO WX HAYMHAJIO MYJIbCHpOBaTh. M, HaKOHEN, MOCiie OKOHYATEIHHOTO
00BeIMHEHNS KIIETKH 3aIlyJIbCHPOBAIN C OAMHAKOBOW yacTtoToi. Ho 31O HE
BCE — OpraHW3aIys TKaHU cep/iia B COCy/Ie MUIa Aajbiie. B Hell mosBIsumch
MyJBCUPYIONINE ¢ OJWHAKOBOM YacTOTOW Y3JIbI, YacTh KICTOK CPacTalach B
NeperoHYaThIi IJIACT, KOTOPBIA BeCh B3ABIMAJICS ¥ OIYCKAJICS, MYJIbCUPOBA
y)Ke KaK eIUHBII OpraH, a He KaK COBOKYITHOCTh OTIENBHBIX KIETOK. Takum
00pa3oM, CIIOKHAsI OpTaHU3aINs COBOKYITHOCTH KIETOK — OpraHa, Oasupyer-
Csl Ha JIOCTaTOYHO CJIOKHOM OpTaHM3alliM COCTABIISIOIIUX JIEMEHTOB, Ha
MOJHOM «3HAHUN» KJIETKAMH BCEW CHUCTEMBI IpaByJl JJIsI TIOCTPOCHUA CTPYK-
Typ opranm3anuu (oprana). Ho, mouemy OvI uM ee He 3HaTh. Benp 310 «3Ha-
HHUE» U ONpeJIeIsieT UX CYIIHOCTh (MITOCTAch).

[Ipumep «u3 xu3HU HaceKOMbIX» [9]. OkykimBaHue 6a00YKH (Haceko-
MOT0) TIpH MeTaMop(03e MPOUCXOIUT Fepe3 PasyIlopsA0UNBaHUE: TYCCHHIIA
(KyKOJIKa TYCEHHIIBI) MMPEBPAIIAETCS B MYTHYIO JKHJIKOCTh. 3aTEM 3Ta MyTHas
KHUJIKOCTh JOCTATOYHO OBICTpO TepecTpamBaeTcs B 0abouky. [Ipudem, ecmu
aKKypaTHO O0TOOpaTh 4acTh «MYTHOM YHJKOCTH», TO OCTaBILIAsICsl BCE PABHO
obecrieunt (3aBepmmt) mporecc Meramopdosa. ITosBUTCS MOTHOIIEHHOE Ha-
CEKOMO€, TOJILKO MEHBIIETO pa3Mepa. B 3Tom HeT HuYero yausutensHoro. U
KYKOJIKa, 1 0ab04Ka COCTOST M3 OJJHHMX U TEX K€ AIEMEHTOB (KJIeTOK). Me-
TaMop(03 — ITO KOTEPEHTHOE MEPEKII0YCHNE 3JIEMEHTOB C OJHOW CHCTEMBI
Ha ipyryro. Cam mporecc repexozia He UIMeeT CeHCYaIbHO IOCTIKUMBIX K-
BUBAJICHTOB, U Mbl BOCHPHHHUMACM €I'0 KaK XaoC U 0OBIYHO AKICHTHUPYEM
BHUMAaHHE Ha €ro pe3yJapTaTe — TepMUHAIBHOM (popme.

Pasymeercs, «KOHCTPYKTOPCKHE 3aMBICIBI) U «TE€XHOJIOTHUI TPUPOIBI
HAMHOTO TPEBOCXOIAT YEIOBEUECKHE, KOMMPOBATh MX MBI HE MOXEM, HO
Be/b U 3a/1a4M HAIIM MHOTO cKpomHee. [Ipu oprannzanmu GpyHKIHOHUpOBa-
HUSl MHOOKOMMYHHUKAIIMOHHBIX CETEH, T/Ic MEXaHWU3M B3aUMOJICHCTBUS HH-

(hOpMaIIMOHHBIX ITPOILIECCOB M CAMU IPOLIECCHI MBI CO3aéM CaMH, TPHUHITHITEI
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MapaMeTPUUECKOT0 yIPaBJIEHUsI MOTYT OBITh BIIOJIHE YMECTHBI, KaK B CMBIC-
ne 3¢ dexkTHBHOCTH, Tak M B CMBICIE PEATU3yEeMOCTH. DTOT METOJ, HEIb3s
paloHaIbHO 00OCHOBAaTh, HYKCH BBIXOJA Ha OoJyiee BBHICOKHH YPOBEHbB pe-
AIBHOCTH, HO TIOJIb30BATHCSI KM MOXKHO. XOPOIIIO 3HATh UCTHHY, HO JUIS TEX-
HOJIOTMH JJOCTATOYHO 3HAHMSI OCHOBOIOJIATAIOIIETo TPUHIINIIA JEHCTBHSI.

[IpencraBneHHBIN NOAXOA K HHTEPIIPETANU CHCTEM, CTPYKTYp M Opra-
HPISaHPIfI, OTJINYACTCA OT TPaJUIIMOHHOI'O, HO OH HC MPOTUBOPCUYUT 3aKOHO-
MEpHOCTAM pealbHBIX MponeccoB. boiee TOro, oH BEITEKAET (KaK HMCIHONb-
3yeMbIi IO (paKTy) M3 MO3UTHUBHOM MPAKTHKH, ONpPEAEIIEeT OCHOBHBIE CpeJl-
CTBa IIEPEBO/Ia STOM NMPAKTUKH HA YPOBEHb TEXHOJIOTHH.

Oprasu3anuy, B TOM YHCIIE — HCKYCCTBEHHBIE, IPEACTABIAIOT OO0
MHOTOAreHTHBIE COOOIIECTBa. ATCHTHI, B OTIMYHE OT KOCHBIX JJIEMEHTOB,
00y1a1a10T COOCTBEHHBIM MOBEICHHEM, KOTOPOE€ HOPMHPYETCSI CHCTEMOW —
KOMIUIEKCOM €JIMHBIX JJIsl BCeX MpaBMJI AEHCTBUS. A WX B3amMoOcojeicTBUe
obecrieunBaeT (yHKIMOHAN oOpraHu3auud, (GOPMHUPYET OIpeAeIeHHbIC
YCTOWYHBBIE CTPYKTYPBHI.

Yem Oosiee 3amryTaHHBIM M HACBHIIICHHBIM TEPMHHAMH HayKOOOPa3HOTO
CclieHra oka3biBaeTcsi chepa COBpPEeMEHHBIX 3HAHHI, TeM 0OJIbIlie BEPOSITHOCTD
TOTO, YTO B 3TOH 00JACTH IAPHUT MPOW3BOJ. MBI IMOIBITAINCH yCTPAaHUTh
IPOM3BOII B cepe cucteMHoro anainsa. O pe3yiabraTe CyAnTe CaMu.
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3akao4eHue
«Kyoa mot 3a6én nac?» — 1s8x cmapwiil 6CKpUYal.
«Tyoa kyoa naoo!» — Cycanun ckasar.
K.®. PrineeB «MBan Cycanuny

A cmpemnioce yoedums 6 mom, umo cKaxicy,
He MOIbKO NPUCYMCMBYIOWUX 30€Ch, XOMs
cayuucs 3mo, s bvli 6vl 8 GOCMOp2e, HO
271a6HAS Yeib MOsL — YOeoumsb camozo ceosl.
IInaton «®emon»

Haperoch, 9TO XOTh HEHAIOATO yIAIOCH OTBJICYh YHTATEIS OT 3aKOCTE-
HeJol (KarcyIupoOBaHHOW) CHCTEMBI MBINIIJICHHUS, BHEIPEHHON B CO3HAHUE B
mpoliecce OHAyYMBaHHS B IIKOJIE W By3e. Beap MMEHHO B CTPOTOM JOKaza-
TENbCTBE MPUHIMITHATLHOTO HECOBEPIICHCTBA BCSIKOW 3aCTHIBIICH CHCTEMBI
MBIIIJIEHUS] COCTOUT MOAJIUHHBIA CMbIcH TeopeMbl MaremaTtuka K. ['€ne-
ns. [IpencraBnsieTcs, 9TO caMOW MyIpoi MBICIBIO DWHINTEHHa OblIa cie-
nytomast: «Bel HUKOTZ]a HE CMOXKETe PEUINTh MpobieMy, ecli He U3MEHHUTE
TOTO CTHJISL MBIIIJICHUS, KOTOPBIN €€ TTOPOIMI.

VHTYUTHBHO TIOHSATHO, YTO €CJIH B SIBJICHUH IPUCYTCTBYET KaKas-TO 3a-
KOHOMEPHOCTH, TO MOT00HAsI 3aKOHOMEPHOCTH JIOJDKHA OOHAPYKUBATHCS U B
MPUYHHAX, MOPOXKMAIONINX 3TO sBICHUE. [IpU JIOTHCTHYECKOM  IOAXOC
UAYT OOINEro K 4acTHOMY, CHayaja CMOTPST MHO-KPYHMHOMY, WIIYT OOIIUe
YepThl, II00aNbHbIE U CHHXPOHHBIE NPOLIECCHI, «ONO3HAIOM CIOHA» W b
MOTOM YTITYOJISTIOTCS B IETAJIN, HUKOTJa He 3a0bIBast IX MECTO B 00IIe cuc-
Teme. Besikas 3aKOHOMEPHOCTB — 3TO CO3JJaHHAs 3aKOHOMEPHOCTh, HHBIX HET.
T'apMoHus siBisieTCS NpeayCTaHOBIEHHOM.

3amaga COBPEMEHHOTO 00pa30BaHUsl COCTOUT HE B TOM, YTOOBI HAYIUTh
YeJl0OBeKa CaMOCTOSATENIFHON JAEATENIFHOCTH, @ B CTPEMIICHUH WHTEIUICKTY-
AIBHO YHHU(HUIMPOBATH €T0, IO CYTH — CHAOAUTh NCKYCCTBEHHBIM MHTEIIICK-
TOM, BBITECHHB €CTECTBEHHBIH (MHTYHLHIO), MPUBUTH TaKOH YIOOHBIH W
KOMIIaKTHBIH «Oaiicuk-pasym». Kak roBopumu panee: «/ljis 3aTeMHEHUS
YMOB €CTh MHHUCTEPCTBO MPOCBEIICHBs». Maio KOMy B 3TOH XKHU3HH yJacT-
Csl COXPaHUTh €CTCCTBEHHBIA MHTEIUICKT. HO MMEHHO Ha TaKHX OCTaBIIMXCS
B (OKHMBBIX» JIFOJICH M HaleleHa dTa KHura. OcTaibHbIM OHAa OYAeT HEIpPHUsT-
Ha, TaK KaK YBOJAHWT 3a MpEHeNbl NCKYCCTBEHHOTO MHTEUIeKTa. OHU MPOCTO
OOBHHSAT aBTOpa B OOCKypaHTH3ME, HOO HEBO3MOXXHO OOBSCHUTH UYECIOBEKY
TO, OT HEMIOHWMAaHMS Yero 3aBHCHT ero Omaromomydune. [Ipudmna: genoBek
MPEIYCMOTPUTENFHO JIMIIEH IpaBa Ha COOCTBEHHOE CO3HAHWE, OTpaHHYCH
npenenaMu MoTPpeOUTEIbCKIX ()YHKITHA.

UT0 MOXKHO CKa3aTh OTHOCHUTEIHFHO HCTHHHOCTH HAIIMCAHHOTO B KHUTE?
ABTOp HE IPETCHyeT HAa UCTUHY, HO HE BUIUT OCHOBAHMIA, [0 KOTOPBIM BCE
MorJio 061 ObITE TO-apyromy. Kak rosopun H.bop: «McTtuna sBisercs riy-
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OOKOH, €cIM e OTPHIAHME HE SIBIIICTCS JIOKHBIM, HO HPUBOAWUT K APYTUM
rimy6okuM ncTrHaM». C 3TOHM MO3WLUM NCTHHA «HE3BaHBIN IOCTh, XyKE Ta-
TapuHa» — BOOOIIe MeHTanbHas mponacts. [lompolyiiTe onpoBeprayTh. BhI-
CKa3bIBaiiTe MHEHHMS ¥ MOJISPHBIC, U 3aIIOJIIPHBIE.

Jlroau, YnTaomye KHATH, KaK MPaBHJIO, PEIKO IETal0T OONbIINE IEHb-
ru. Tak MOXeT OBITh, OHU CTaHYT JAeTaTh XOTsA Obl HeOombIne KHurn? Kopo-
4ye, eCTh HAJeXIa, YTO PEaKLMs uYuTaTened Ha 3Ty paboTy MpeaCTaBUTCS
IPOIIECCOM MPOTODKEHUSI HAadaThlX B HEH MCKaHUi, reHeparueil cepuu 60-
Jiee COBEPIIEHHBIX KHUT. Tak MOXKET BO3HUKHYTh COOpPTaHU3alMs JI0ofeH, He
OOIIAIOIIMXCS HETOCPECTBEHHO IPYr C JIPYroM, HO CIEAYIOIIMX €JHHOU
cucreme. Benukuit fior CBamu BeBekaHanna cuuTal, 4To JOCTaTOYHO He-
CKOJIBKMX COTEH J[yXOBHO IPOCHYBIINXCS JIIOAEH, YTOOBI MX MBICIN CMOTJIH
W3MEHNTh MEHTAJIBHOCTH BCETO HYeJOoBeuecTBa (BCIIOMHUM <AQQEKT COTOH
00e3bAHBI»). A TIPOCTO KPUTHKA, OyIb OHA COKPYIIMTEIHHOHN MU Oiarosxe-
JaTeIpHOM, caMa 1o cebe HUKaK He oboramaer KpuTuKyromero. OT36IBH TH-
na: «Bama kH#Ta — mocoOue 1mo MpakoOecHro IIsI MHTEIUIEKTYalbHO MOII-
HBIX JIereHepaToBy», «bpel mu3ouaa, paCTOPMOKEHHOTO JIEMOKpPaTHEH» yxKe
6sutn. Ha camoM ke 1erne, KHUra pacCyuTaHa Ha CMUPEHHBIXIIIOACH, BETUKUX
MBICIMTENIC W THUTAHOB jayxa. [lompoOyiite camu nodunocodcrroBars. Ho
yuTHTe, Kak yuut Hanmnmos [1], «®unocod — 310 MBICIHTENH, CBOOOIHBINH OT
MapajurMel CBoero BpeMeHm». OcBOOOIMTECH OTILIAKA JOTM, ITOJYYEHHBIX
IIpY OHAYYHWBAaHWM B IIKOJE M BYy3e, OT pabCKOro C MHAPOMA IIOJIE3HOTO
HAacEKOMOro». ABTOp, TEM HE MEHee, U3 CBOEKOPBICTHBIX MOOYKICHUH
o0y XJaeT ynTaTeneld K KpUTHIeCKNM 3aMedanusiM. OHH  TIOMOTYT, KaK eMy
KaXXETCsI, HAIlOJHUTH JXKUBBIM COJCP)KaHHEM CIEAYIOIIee M3JaHNUE KHUTH.

I'ma3 mo6oro mumrymiero BCE-TakW «3aMbUIeH». UHWTaTens WHOTJA CIIO-
coOCH YBUAECTh B HAIMMCAHHOM OOJIBIIE, YeM aBTOp TeKCTa. ABTOPY, Kak U
XYIO0XXHUKY, Hy>)KeH 3puTenb. HanpuMmep, unTaio ogHy CTaThIO, aBTOP, OMUYS
CBOHMX ONIOHEHTOB, OCTPUT: «...a TPETHHU C alJIOMOOM 3asBJIAIOT,4TO, MOJI, B
JJAHHOM palloHe 3eMHOro IIapa BOOOINE CYIIECTBYeT aHOMAaJlbHas 30HA.
[onarato, 4TO HACTOSIIME aHOMAIbHBIE 30HBI HAaXOAATCS B TOJIOBax y
MOJ0OHOTO THIIA JIUTEPATOPOBY». 3/1€Ch, YBIEKIINCH TIOJIEMHKOH, aBTOp IPO-
3eBaJ JIAHHOE €My OTKpPOBCHME: B CaMOM Jele, OyKBaJIbHO M, HEOMHEHHO,
HaIlli TOJIOBBI caMble aHOMaJIbHbIE 00BEKTHI BcenenHoi, nbo oHM ke OJHO-
BPEMEHHO U €€ cyOBeKThI. VICTHHHO Tak.

Jlutepartypa
1. Haimumos B.B. CnonTtanHocTh co3HaHus. — M.: IIpomerteit, 1998.
Bonpocwr Hanumosa

1) Ecnu co3nanue AeiCTBUTENBHO €CTh (YHKIMS BEICOKOOPIaHM30BAaHHOM MaTepuH, TO
MOYEeMy JI0 CHX MOpP HE HOSBHIOCH MOJIENH, SKCIUTUIUPYIOLIEH 3TO yTBEpxKIeHue?

2) Bo3MoxHa M Ipyras IocTaHOBKa Bompoca? MoxeT ObITh, pa3yMHEe HCXOIUTh U3
MPEACTABICHUS O TOM, YTO CMBICIBI M MaTepHs — 3TO JIBE PA3JIMYHBIC PEAIBHOCTH, U
HCKATh UX EAMHYIO IEPBOOCHOBY?
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Jlnst 3aMeTOK

I'pamoTHBIe QU3HKH, a HE PEIATUBUCTHI-(DAaHTA3EPHI, IMOJIEM HAa3HI-
BAaIOT paclpesie]ICHHE B MPOCTPAHCTBE HEKOW (hM3MIECKON BETUIHUHBI, KOTO-
pasi XxapakTepu3yeT BEIOpaHHOE CBOWCTBO paccMaTPHUBAEMOTO MaTEPHAIbHO-
ro o0BeKTa, OTBeuaroliee TpeOOBaHUSAM OJJHO3HAYHOCTH U HEMPEPHIBHOCTHU B
KaXJI0¥ Touke mpocTpaHCcTBa. Tak, cpenma, KOTopas co3naet (TAe CO3laeTcs)
mmoJyie Temreparyp — 3to arMocepa. IlonsTre «puzmueckoe mone» BKIIFOUYA-
€T B ce0s u COBOKYITHOCTb KaKUX-JIM0O BEINYHNH B Ppa3JIMYHBIX TOYKax IMpo-
CTPaHCTBa B OJIMH U TOT K& MOMCHT BpeMEHHU. ECIIM 3TU BETUYUHBI - CHIIBI,
TO TI0JIE IMEHYETCSI CHIIOBBIM IT0JIeM (BEKTOPHBEIM)... To ecTs, camu 1m0 cebe
IOJISl — HeMaTepHaIbHBL. MaTepHanbHOW SBIAETCS cpena, HEOTHOPOIHOCTh
CBOMCTB KOTODO#i 1 mopoxkaaeTr ¢puzndeckue nosst. CoCTosiHIE MOXKET UMETh
TOJIBKO HEYTO MaTepualibHoe, obiajaroniee cTpykrypoil. Camo mone HeMa-
TepHaNbHO, TaK KaK He CYIIeCTBYeT 0e3 MaTepuaibHoro HocuTelsd. Kak u xo-
I7la IPUMEHSIOT KOHIEIIINIO 1oy Ha mpakTuke? Hampumep, eciam pasmeps
MaTepUaJIbHBIX 3JIEMCHTOB CUCTEMbI MaJIbl IO CPABHEHUIO C JIHI/IHOﬁ BOJIHBI
KoJe0aHU, TO OHAa Ha3BIBACTCS CHCTEMOW C COCPEIOTOYCHHBIMHU ITOCTOSH-
HBIMH W OTIACBHIBAIOTCSI OOBIKHOBEHHBIMHU U (epeHIINaTbHBIMI YPaBHEHHS-
MH. B ipoTuBHOM citydae e€ ciiegyeT paccMaTpuBaTh Kak CUCTEMY C pacipe-
JIEJIEHHBIMU TIOCTOSTHHBIMH U OIMCHIBATh YPABHEHUSIMH B YAaCTHBIX MPOU3-
BOJHBIX. B miepBOoM citydae KojeOaHHS B CHCTEME MOTYT CUHTATHCS MPOIIEC-
camu u(t), a BO BTOPOM OHH Ha3BIBAIOTCS MOJISIMH (BOJIHAMHU) — U(t,X,Y,Z).

IIpocTeIM TpUMEpPOM OTCYTCTBHS JIOTUKHA y (U3NKOB-(haHTa3EPOB
SIBJIACTCA (bH3H‘{CCKPIﬁ IMOCTYJIAT «QJCKTPOMArHUTHBIC BOJIHBI (BHCKTpOMaF-
HUTHOE H3Iy4eHHE) PacIpOCTPaHSIIOTCS B BakyyMe». Cpasy ke BO3HHMKAeT
BOIPOC, @ BOJIHA Y€ro paclpoCTpaHseTcss B BakyyMe, eciu (HU3MKa MO3H-
LUOHMPYET ero kak mnycrtory? He Mosxer konebaHHMe pacnpoCTpaHsThCS,
cTposi cBo€ coOcTBeHHOE nogobue, 6e3 cpeapl. Tem Ooliee TOTOK HEMBICIUM
6e3 cpensl. Muaue rosops, nro0oe mojie — 3TO Bcerjga Hekas cyOcTaHuus,
3aI0JIHSIOINAS IPOCTPAHCTBO CPEJBI, €€ CBOMCTBA U €€ TEKYIIEee COCTOSHUE.

Jlst cymiecTBOBaHMsI BOJIH HEOOXOIMMO ACWCTBHE, MO KpailHeW me-
pe, ABYX CHJI: OTHOM — BBIBOJSIIEH Cpely U3 MCXOJHOTO COCTOSHUS (HampH-
Mep, COCTOSIHUSI PaBHOBECHS) U JAPYrOl — BO3BpAIIAIOIICH Cpeay B OTO CO-
crosiuue. KpoMe TOro, 4uro Mbel BHIUM y (DU3UKOB-(paHTa3epOB — 3TO 3HAK
PaBCHCTBA MCKAY ONPEACIICHUCM BOJIHBI U U3JTYUCHUSA. OCHOBHOE CBOWCTBO
BOJIHBl — «...paclpOCTPaHEHHE BOJHBI CONPOBOXKAAETCS MEPEHOCOM 3SHEp-
THH, HO HE TepeHoCOM Macchl». CBOMCTBA M3Ty4YEeHUS — «IIPOLECC HCITyCKa-
HUS U PAcCIpPOCTPAHCHUS SHEPIHH B BHJIC BOJH W YacTUID. 3aMedyaTelIbHEIC
BEIIM, INPOTHUBOpEYANINe caMH cebe, MOCTYIHPYeT COBpEMCHHAs Hayka.

‘VMeHne oTiIn4aTh PEAIBbHOCTD OT HILIIO3UHA — 3TO TsDKEIIBIN TpyA. 135



becuenna. [Tpogaxe He moanexur!
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